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PABOYASA TTPOT'PAMMA

[Iporpamma pazpabortana Ha ocHOBe [IpuMepHOI mporpaMMbl OCHOBHOT'O OOIIIET0 0Opa30BaHus MO TeOMEeTpUH 7-9 Kitacchl,
c y4€ToM aBTOPCKOHM mporpammbl 1o reomeTtpun 7-9, aBT. JI.C. Artanacan, B.®. byry3osa, C.b. Kanomuesa u ap.-2-e

n3nanue.- M.: [Ipocsemenue, 2014r.



1. MossicHUTEIBbHAA 3aANMUCKA

Pabouas mporpamMma 1o reoMeTpun pa3padboTaHa Ha OCHOBE:

o ®denepalibHOro rocyIapcTBEHHOrO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOI'O O0OIIET0 00pa30BaHMsl, yTBEPKAECHHOTO
npukazoM MunuctepcTa oopa3oBanust 1 Hayku PD ot 17 nexadpst 2010 roma Ne 1897;

o TpeOOBaHMI K pe3yiibTaTaM OCBOEHUSI OCHOBHOIN 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOT'O 00ILIEro 00pa3oBaHus;

o nporpammsl «I'eometpus, 7», «l'eomerpus, 8», «l'eomerpus, 9», asrop JI. C. ArtanacsaH, B. @. byry3os, C. b.

Kanomuies. / TIlporpammbel 00mieoOpa3oBaTenbHbIX  yupexaeHuit. ['eomerpusi 7-9 kmaccel. COCTaBUTEIb:
Bbypmuctposa T.A., M.: IIpoceemenue, 2014 r.
o 3akoH P® «O06 o6pazoBanuuy B nocieaHen pegakiuu ot 29 aexadps 2012 roma N 273-D3.

o ®denepalbHbI KOMIOHEHT TOCYAPCTBEHHOTO cTaHAapTa obuiero oopazosanus (Ilpukas MO P® om 05.03.2004
Ne1089, c usmenenusimu Ha 31 stuBapst 2012 ropa).

o O0s13aTeNbHBIE MUHUMYM COZIEP>KaHHs OCHOBHOTO OOIIEro o0pa3oBaHusl.

o [TpumepHas nporpaMma OCHOBHOTO OOIIEro o0pa3oBaHus O MaTeMaTHKeE.

o OcHoBHas oOpa3zoBaTeNbHas MporpaMma OCHOBHOTO ob1iero oopazoBanust MBOY OOIII Ne 24,

o @denepanbHbld MEepeuyeHb YYEOHHMKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K HKCIIONB30BAaHUIO B 00pa30BaTEIbHOM

nporecce B 00pa3oBaTENIbHBIX YUPEKACHUSX, PEeaTU3yOIMUX 00pa3oBaTelibHbIE MPOrpaMMbl OOIIEr0 0Opa3oBaHUs U
UMEIOIINX rocyrapcTBeHHYI0 akkpenurtaruto (Ilpukaz MunnctepcTBa obpa3oBanus u Hayku P® ot 31 mapra 2014r. Ne
253).

[Iporpamma cooTBeTcTBYET yueOHUKY ['eomerpust 7 — 9. Yuebnuk st o6mieoOpazoBaTenbHbx yupexaenui. / JI.C.
ArtanacsH, B.®. byrysos, C.b. Kagomues, 2.1 .Ilo3nsk, M.W. FOnuna. / M.: IIpoceemenue, 2013.

2. Tlnanupyemble pe3y/ibTaThbl 0CBOeHUsI yueOHOro nmpeameTa «['eomeTpusi».

JInuHOCTHBIE, MeTaNIPpeAMEeTHbIE U NPeIMEeTHbIE Pe3yJIbTATHI OCBOCHHA Y4eOHOr0 Kypca:

JIMUHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pE3yJIbTAaThl OCBOECHHUS MPOrpaMMbl yueOHOro npeaMer «MaTeMaThKay XapakTepU3yITCs:



1. laTpuoTHYecKoe BOCIUTAHUE:

MPOSIBIICHUEM HMHTEpPECa K MPOLLIOMY W HACTOAILIEMY POCCHICKOM MaTE€MaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIbI, K UCIIOJIB30BAHUIO ITUX JOCTUKECHUMN B
JIPYTUX HayKax U MPUKIAIHBIX chepax.

2. 'paxknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEN I'pakIaHUHA U peayiM3allud €ro MpaB, MPEJACTaBICHUEM O MaTeMaTHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM, MPOIEAYp T'PAKIAHCKOTO 00IiecTBa (BHIOOPHI, OMPOCHl U
p.); TOTOBHOCTHIO K OOCYKJIEHUIO STUYECKUX MTPOOJIEM, CBA3aHHBIX C TPAKTUUECKUM TPUMEHEHHEM JOCTHKEHUN HAYKH,
OCO3HAHUEM BAYKHOCTH MOPAIbHO-3TUUECKHUX MPUHIUIIOB B JIESITEILHOCTH YUYEHOTO.

3. TpynoBoe BocniuTaHuE:

YCTAHOBKOW Ha AKTUBHOE Yy4YacTHUE B PEUICHUM MPAKTUYECKUX 3a7ad MATEeMaTUYE€CKOW HAMpaBJICHHOCTHU, OCO3HAHHEM
BaKHOCTH MaTEeMaTUYECKOro 00pa30BaHUsI HA MPOTIKEHUN BCEH KU3HU ISl YCIIEITHON MTPOdeCCUOHATIEHON IeATeIbHOCTH
U pa3BUTUEM HEOOXOJUMBIX YMEHUI; OCO3HAHHBIM BHIOOPOM M IMOCTPOCHUEM WHIUBUIYyATIHBHON TPAeKTOPUHM 0Opa30BaHUSI
Y KW3HECHHBIX IUIAHOB C YYETOM

JUYHBIX UHTEPECOB U OOIECTBEHHBIX MTOTPEOHOCTEH.

4. IcTeTNYecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K DMOIIMOHAIBHOMY M 3CTETHUYECKOMY BOCIIPHUSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajladu, pEIIeHUH,
pacCcyXIE€HUIN; YMEHUIO BUIAETh MATEMATHYECKUE 3aKOHOMEPHOCTHU B HCKYCCTBE.

5. LleHHOCTH HAYYHOI'0 MO3HAHUSA

OpHUCHTAIMEH B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAY4YHBIX IPEACTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTIX
pa3BUTHS 4YeJOBEKa, MNPUPOABI W OOIIecCTBAa, IOHMMAaHUEM MaTEMaTHUYeCKOM HayKh Kak c@epsl dYeloBeUYeCKOn
NESITEIbHOCTH, ATANoOB €€ Pa3BUTHS U 3HAYMMOCTH IS Pa3BUTHS LMBHJIM3ALMM; OBJIAJCHUEM S3BIKOM MATEMAaTHUKU W
MAaTEMATUYECKOW KYJIbTYpOW KaK CPEICTBOM ITO3HAHUSA MHPA; OBJIAJICHUEM MPOCTEHIINMU HABBIKAMHM MCCIIENOBATEIbCKOM
JIEATSIILHOCTH.

6. du3nuyeckoe BOCIIUTAHME:!

dbopMupoBaHuEe KYIbTYPHl 3JI0POBBS W 3MOIIMOHAIBHOTO OJIArOMOJIYYHS: TOTOBHOCTHIO NMPHUMEHSATH MAaTeMaTHYCCKHE
3HAHUS B MHTEPECaX CBOETO 37I0POBbhs, BEJICHHS 3JI0POBOTO 00pa3a KU3HHU (3I0POBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM
3aHATUN M OTABIXA, PETYISpHAs aKTUBHOCTH); C(hOPMHUPOBAHHOCTHIO HaBbIKa pedICKCHH, TPU3HAHHEM CBOETO MpaBa Ha
OomuOKYy M TAKOTO e MpaBa JIPyroro 4eoBeKa.

7. IKoJI0rHYecKoe BOCIIUTAHUE:



OpUEHTaluell Ha MPUMEHEHUWE MATEMAaTUYECKUX 3HAHWW ISl PElIeHUs 3aJad B OOJACTH COXPAHHOCTU OKpPY’KaroIleu
cpeabl, IUIAHUPOBAHUA IOCTYIKOB M OLCHKH HMX BO3MOJXKHBIX IIOCJIEACTBUM IS OKPYXKAIOUIEH Cpelbl; OCO3HAHUEM
IJI00AJIBHOTO XapaKTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX peuieHusl.

8. JIu4yHoCTHBIC Ppe3yabTaThbl, O00eCIeYHBAOIIHE AJANTALNUIO O00y4aloIIerocsi K H3MEHSIIOUMIUMCH YCJI0BHAM
COLHAJILHOM M MIPUPOJIHON Cpeabl:

FOTOBHOCTBIO K [JEWCTBHUSIM B YCIOBHUAX HEONPEAEIEHHOCTH, IIOBBIICHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH YeEpe3
MPAKTUYECKYIO JESITEIbHOCTh, B TOM YHCIIE YMEHHUE YYUTHCS Y JPYTUX JI0JeH, MpuoOpeTaTh B COBMECTHOM J1€ATEIbHOCTH
HOBBIE€ 3HAHMS, HABBIKM W KOMIIETEHIIMU U3 OMbITA JIPYTrUX; HEOOXOJUMOCTHIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM
quciie GopMyJIupoBaTh UAEH, OHITHS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSX, B TOM YHCIIE paHEe HE U3BECTHBIX, OCO3HABATh
ne(ULUTHI

COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH, IUJIAHUPOBATh CBOE pa3BUTHE, CIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO
CUTYalllI0, BOCIPUHUMATh CTPECCOBYIO CUTYaIlMI0 KaK BBI3OB, TPEOYIOIIUNA KOHTpPMEp, KOPPEKTHUPOBATH MPUHUMAEMbIE
pElIeHHs U IeUCTBUSI, POPMYIUPOBATH U OLICHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

PeryasiTuBHbIE:

1. YMeHHe CaMOCTOSATENBHO IUIAHUPOBATh AalbTCPHATUBHBIC ITyTH JOCTHXKCHUS II€JIeH, OCO3HAaHHO BBIOMPATH
Hanbosee 3¢ (HEeKTUBHBIC CITOCOOBI PEIICHUS YUeOHBIX U MMO3HABATEIBHBIX 3a]1a4;

2. YMEHHE OCYIIECTBIATh KOHTPOJIb TI0 Pe3y/IbTaTy M IO CIOCOOy JACHCTBUSA Ha YPOBHE IMPOM3BOJILHOTO BHUMAHUS U
BHOCHUTb HEOOXOIUMBIC KOPPEKTHUBBI;

3. YMeHue aieKBaTHO OLIEHUBATh MPABWIBHOCThH HIIM OLIMOOYHOCTh BBITIONHEHHS YUeOHOH 3a/1auH, €€ OObEKTUBHYIO
TPYJAHOCTb U COOCTBEHHBIC BO3MOXHOCTH €€ PEIICHUS;

4. OCO3HaHHOE BJIaJICHHUC JIOTUYCCKUMH JCUCTBHSIMHM OIPEACICHUS TOHATUH, 00OOIICHHS, YCTAHOBICHUS aHAJIOTHA,
KIaccH(HKAIIMU Ha OCHOBE CAMOCTOSITCIIBHOTO BHIOOPAa OCHOBAHUH 1 KPUTCPHEB, YCTAHOBIICHUS POJIOBUIOBBIX CBSI3CH;

5. YMeHue ycraHaBIMBaTh NMPUYMHHO-CIICIICTBCHHBIC CBSI3HM, CTPOUTH JIOTHYECKOE PaCCYKJCHHE, yMO3aKIIOUCHHE
(MHAYKTUBHOE, ACTYKTHBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6. YMeHHE co3daBaTh, IPUMEHSATh M MPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, MOACIH M CXEMBI JUIS
perieHus yaeOHbBIX M TI03HABATEIbHBIX 32724,

KoMMyHHUKATHBHBIE:

7. YMeHHe OpraHu30BbIBaTh YUCOHOE COTPYAHHUSCTBO M COBMECTHYIO JCATEILHOCTh C YUMTEIEM M CBEPCTHUKAMM:
OTPENEIIATh MENIH, pacupenaeiasaTh GYHKIUA U POJIM YIAaCTHHUKOB, OOIIHME CIOCOOBI pabOTHI; yMEHHE padOTaTh B TPYIIIE:
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HaXOJUTh OO0IIee peuieHue M pas3pemiaTb KOH(QIMKTHI HA OCHOBE COIVIACOBAaHUS MO3ULUN M Y4€Ta MHTEPECOB; CIYIIATh
napTHépa; (popMyarpoBaTh, ApryMEHTUPOBATH U OTCTaUBATh CBOE MHEHUE;

ITo3zHaBaTe/IbHBIE:

8. ®opMupOBaHME U pa3BUTHE Yy4E€OHOM M OOIIENOJIb30BATENILCKOM KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BAHUS
MH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (MK T-komneTenTHOCTH);

9. ®opMupoBaHUE NEPBOHAYAIBHBIX MPEJACTABICHUI 00 MAESIX U O METOJaX MaTeMaTWKH KaK 00 YHHBEpPCaJIbHOM
A3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJEITUPOBAHUS SIBICHUN U MPOIIECCOB;

10. YMeHuwe BUACTh MaTeMaTHYECKYIO 3a7adyy B KOHTEKCTE MPOOJIEMHOH CHUTyallMd B JAPYTUX JUCIHMIUIAHAX, B
OKPYXKAIOIIEH KU3HU;

11. YMeHue HaxomuTh B Pa3IMYHBIX HCTOYHUKAX WH(POPMAINIO, HEOOXOMUMYIO JUISl PEIICHHS MaTeMaTHYeCKUX
npoOjieM, W TPEACTaBIATh €€ B TOHATHON (OpMe; MPUHUMATh PEIICHUE B YCIOBHMSAX HEMOJHOW W M30BITOYHOM, TOYHOU M
BEPOSTHOCTHON MH(POPMAIIHH;

12. YMeHHe TOHUMATh M HCTIOJTb30BaTh MaTEMAaTHYCCKUE CPEICTBA HATIATHOCTH (PUCYHKH, YEPTEHKU, CXEMBbI U JP. ) JIJIS
WILTFOCTPAIIMH, HHTEPIIPETAINH, apTYMCHTAIIHH;

13. YMeHue BbIIBUTATh TUTIOTE3BI PU PEIICHUH YYeOHBIX 3a7a4 U MOHUMATh HEOOXOIUMOCTh UX MPOBEPKU;

14. YMeHue NpUMEHSATh HHIYKTUBHBIE W JACTYKTHBHBIE CHOCOOBI pPACCYXKICHW, BUACTh pa3IMYHbIE CTpaTEruu
pelleHus 3a/1a4;

15. [ToHrMaHue CyIIHOCTH AITOPUTMUYECKUX MPENITUCAHUN U YMEHUE JEHCTBOBATh B COOTBETCTBUH C TPEIOKEHHBIM
AITOPUTMOM;

16. YmeHue caMOCTOSITENIBHO CTaBUTh II€JIM, BHIOMpPATh W CO3/1aBaTh aJTOPUTMBI [JIsl PEIICHUs Y4EOHBIX
MaTeMaTHYECKHUX MpoOiieM;

17. YMeHne miaHUpOBaTh M OCYIIECTBIATH JCSITEIHHOCTh, HANPABICHHYIO HA PEIICHUE 3a/7a4 MCCIIEI0BATEIHCKOTO
Xapakrepa;

IIpeavernbie:

1 OBnagenue 0a30BbIM MOHATUHHBIM aNMapaToOM IO OCHOBHBIM pa3jieiaM COJIEp>KaHMUs; TPeICTaBIeHuE 00 OCHOBHBIX
M3y4aeMbIX TIOHIATHAX (YUCIIO, TeoMeTpuueckas Gurypa, BEKTOp, KOOPAMHATHI) KaK BAKHEUIITNX MATEMAaTUYCCKUX MOJCIISX,
MO3BOJISIFOIIUX OMUCKHIBATH U M3y4YaTh PEabHbIC MPOLECCHI U SIBJICHHUS;

2. YMeHnue paboTaTh ¢ TEOMETPUIECKUM TEKCTOM (aHATU3UPOBATH, U3BIIEKATh HEOOXOANUMYIO WH(POPMAIIHIO), TOYHO
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Y I'PaMOTHO BBIp@)XaTb CBOU MBICIIM B YCTHOM M IIMUCBMEHHON peyd C NPUMEHEHHEM MATEMaTUYECKONM TEPMHUHOJIOTUU U
CUMBOJIMKH, WCIIOJIb30BaTh PA3JIMYHbIE S3bIKM MAaTEMAaTUKH, MPOBOAUTH KIACCU(DUKAIIMK, JIOTUYECKHE OOOCHOBAHMS,
JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPIKICHUM;

3. OBnaeHUe HaBBIKAMU YCTHBIX, TMCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIUYNCIIEHHU;

4. OBnageHre reOMETPUYECKUM SI3BIKOM, YMEHHE UCITOJIB30BATh €0 NI ONKUCAHUS MPEIMETOB OKPYKAIOIIETO MUPA,
pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUI U M300pa3uTEIbHBIX YMEHUH, MPUOOPETEHHE HABBIKOB FT€OMETPUUYECKHUX TO-
CTPOCHUN;

5. YcBoeHHe cHCTEMaTUYECKUX 3HAHMM O TUIOCKMX (UTYpax M MX CBOMCTBaX, a TaKKe Ha HArJsJHOM YPOBHE — O
IPOCTEUIINX IIPOCTPAHCTBEHHBIX TEJAX, YMEHHUE IPUMEHATH CHUCTEMAaTUYECKUE 3HAHUSA O HUX Ul PELICHUs
F€OMETPUUYECKUX U ITPAKTUYECKUX 3a/1a4;

6. YMeHue u3MepsTh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCHOIB30BaTh (POPMYIIBI JJI HAXOXKIEHUS MEPUMETPOB,
ionae 1 00bEMOB reoMeTpUUeCcKuX HUryp;

7. YMeHue NpUMEHATHh U3YYEHHBIE MOHATHUS, PE3YyJbTaThl, METOABI JJI PELICHUS 3aJay NPAKTUYECKOTO Xapakrepa U

3amad M3 CMEXHBIX JUCIUIUIMH C KCIOJIb30BAHUEM TIpU HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPHANIOB, KaJbKYJISATOPA,
KOMITBIOTEPA.

Ilnanupyembie pe3yJIbTAThI H3yYeHHS Kypca «reoMeTpus» B 7-9 kiaccax
Harasinnasi reomerpust
BrInyCKHMK HAY4YHTCH:

1) pacmo3HaBaTh Ha 4YepTeXaxX, PHCYHKaxX, MOJEISIX W B OKPYXalolmleM MHUpPE IUIOCKHE U TPOCTPAaHCTBCHHBIC
reoMeTpUIeCcKre (PUryphl;

2) pacro3HaBaTh Pa3BEPTKHU KyOa, MPSMOYTOJIBHOTO IMapaliesIeuIe/1a, TPaBUILHON MTUPAMHUIbI, IWJIMHIPA U KOHYCA;

3) OmpeeNATh N0 JUHEHHBIM pa3MepaM pa3BEPTKH PUTyphl TUHEHHBIC pa3Mepbl caMoi (GUTYpPBI M HA0OO0POT;

4) BBIUUCIATH 00BEM MPSMOYTOJIBHOTO MapalieJenunea.
Boinycknuk noayuum 603moxucnocmy:

5) 6bIMUCAAMb  00BEMbL  NPOCMPAHCMBEHHBIX — 2eOMEMPU4ecKux  @Queyp,  COCMABIEHHbIX U3 NPAMOY2OJbHbIX
napanienenuneoos;

6) yenyoumo u pazeums npeocmasieHus 0 nPOCMpPanCmMEEeHHbIX 2e0MeMPUYECcKUX ueypax;

7) npumeHAmb noHAmue pazeépmKu 01 8bINOJHEHUS NPAKMUYECKUX paACiEMO8.

I'eomerpuueckue purypbi



BpInyCKHUK HAy4YHTCH:

1) MOJB30BATHCA S3BIKOM T'€OMETPHHM JIJISl OMUCAHUS PEIMETOB OKPYKAIOIIEr0 MUPA U UX B3aUMHOI'O PaCIIOIOKEHUS;
2) pacno3HaBaTh U M300pakaTh HA YEPTEKAX U PUCYHKAX T€OMETPUUYECKHUE (PUTYpPHI U UX KOHPUTYpaLIHH;

3) HaxXOJUTh 3HAYCHUS JJIMH JIMHEHHBIX 2JIEMEHTOB (PUTYp M WX OTHOIICHUS, rpaAycHyr0 Mepy yrioB ot 0 mgo 180°,
OpUMEHSSl ONpEeeeHHs], CBOMCTBA M MPU3HAKU (PUTYp U UX 3IEMEHTOB, OTHOIIEHHS (UTYyp (paBEeHCTBO, MOA0OME,
CUMMETPHH, IOBOPOT, NapaIEIbHbINA MEPEHOC);

4) omnepupoBaTh C HaYaJIbHBIMHU MOHATUSMU TPUTOHOMETPUHU U BBIMOJIHATH 3JIEMEHTAPHBIE ONepanuu HaJl (yHKIHSIMU
YTJIOB:

5) pelath 3aJayd Ha J0Ka3aTesIbCTBO, OMHUPAsICh Ha M3yYEHHbIE CBOMCTBA (UIyp U OTHOLIEHUH MEXAY HUMU U
NPUMEHSSI U3YYeHHbIE METO/IbI JJ0KA3aTEIbCTB;

6) pelaTh HECIOXKHbIC 3a/la4yd Ha MOCTPOEHUE, MPUMEHSSI OCHOBHbBIE AJITOPUTMBbI MIOCTPOCHUS C TOMOLIBIO UPKYJIA U
JIMHEHNKU;

7) peuath IpocTeHIIne TUIAHUMETPUYECKUE 3a1a4U B POCTPAHCTBE.

Bbll’lyCKHuK nojiyuum 603MONCHOCMb:

8) oerademv memooamu peuerHus 3a0a4 Ha SbIYUCTCeHU U 00KA3AMENIbCMBEd. MemoooM Om NPOMuUEHO20, MemooomM
no00oOUsL, MEMOOOM nepebopa 8apuaAHmMO8 U MemooOM 2eOMEMPUUECKUX MeCH MOoYeK;

9) npuobpecmu onvim NPUMEHEHUs aleedpauyecKoeo U MpPU2OHOMEMpPULECKO20 annapama u uoei O08UNCeHUs Npu
peutenuu 2eomMempuieckKux 3a0au;

10) os1a0emv MpaouUyUOHHOU CXeMOU peulenus 3a0a¥ HA NOCMPOEHUe ¢ NOMOWbIO YUPKVISL U JUHEUKU: aHAIU3,
nocmpoenue, 00KA3ameibCmeo U UCCied08anue;

11) Hayuumobcs peuams 3a0a4u Ha NOCMPOEHUe MeMoOOM 2eOMEMPULECKO20 MECMA MOYEK U MenmodoM NOO0OUsL,

12) npuobpecmu onvlm uUccied008anusi COUCME NIAHUMEMPUYECKUX Puyp ¢ NOMOWbIO KOMIbIOMEPHBIX NPOCPAMM,

13) npuobpecmu onvim B6bINOJHEHUS. NPOEKmMo8 no memam: «l eomempuueckue npeobpazo6arus HA NAOCKOCHUY,
«Ilocmpoenue ompeskos no ¢hopmyey.

I/I3MepeHne r¢eOMETPHYCCKHUX BCJINYHUH

BbInyCKHUK HAYYHUTCH:
1) ucnonb3oBaTh CBOMCTBA U3MEPEHHUS UIMH, TUIOIIAAEH U YIJIOB IIPU PEIICHUU 3a/a4 Ha HAXOXKJECHHE JJIMHbI OTpe3Ka,
JUIMHBI OKPYXHOCTH, JUIMHBI IYTYU OKPY>KHOCTH, TPaAyCHOU MEpHI yIIIa;



2)
3)
4)
5)

6)

7)

8)
9)

1)
2)

3)
4)

5)

BBIYUCIIATh JUIUHBI JTUHEHHBIX 3JIEMEHTOB (PUTYP U UX YTJIbl, UCTIONB3YS (DOPMYIIBI AJTUHBI OKPYKHOCTH U JTUHBI
YT OKPYKHOCTH, (DOPMYIIBI TIJIOMIAIeH PuUryp;

BBIYUCIIATH IJIOMIAIN TPEYTOJIbHUKOB, MPSMOYTOJIbHUKOB, MapaljIe]IorpaMMOB, Tpareluii, KpyroB U CEKTOPOB;
BBIYUCIIATH JUIMHY OKPY>KHOCTHU, JIJTUHY TYTH OKPY>KHOCTH,

pemaTh 3a7a4i Ha JI0Ka3aTelIbCTBO C MCIMOJIb30BaHUEM (HOPMYI ITTMHBI OKPY>KHOCTH U IJIMHBI TyTH OKPY>KHOCTH,
dbopmyn momaneu uryp;

pemaTh MNpPAaKTUYECKHE 3aJadd, CBS3aHHBIE C HAXOXJICHHUEM TE€OMETPUYECKUX BEIUYUH (MCHOJB3yS MpU
HEO0OXOAMMOCTH CITPABOYHUKHU U TEXHUYECKHUE CPEICTBA).

Boinycknuk nosnyuum 603MONCHOCHIb:

BLIYUCTAMb  NIOWA0U DUSYp, COCMABIEHHLIX U3 O08YX UIU Oonee NpAMOY20JIbHUKOS, NApAleN0cpamMMO8,
mpey2oabHUKO8, Kpyea U cekmopa,

BLIYUCTAMD NAOWAOU MHO20Y20JIbHUKOB, UCNOb3YSI OMHOUEHUS PABHOBENUKOCMU U PABHOCOCMABIeHHOCU,
npuobpecmu onvlm NPUMEHEeHUs aneedpauidecKoco U mpueoHOMempuiecKkoeo annapama u uoeu O8UNCEeHUs Npu
peuleHuu 3a0ay Ha 8bluuUcieHue Niowaoel MHO20Y20IbHUKOS.

Koopaunatsl
BpInyCKHMK HAy4YHTCSH:

BBIYUCIIATH JUIMHY OTPE3Ka [0 KOOPJAUHATAM €TI0 KOHIIOB; BBIYMCIIATH KOOPAMHATHI CEPEANHBI OTPE3KA;
UCIIOJIb30BaTh KOOPAUHATHBIN METOJ JJISl U3YUEHUsI CBOMCTB IIPSMBIX U OKPY>KHOCTEH.

Bbmycmmx nojiyauum 603MOMNCHOCMb:

061a0emsb KOOPOUHAMHBIM MEMOOOM PeuleHUs: 3a0ad Ha 8blYUCTEHUE U OOKA3AMENbCME0;

npuobpecmu Onvim UCHOABL30BAHUSL KOMNBIOMEPHBIX NPOSPAMM OJisl AHAAU3A YACHBIX CAYHAe8 B3AUMHO20
PACRONIONCEHUSL OKPYICHOCMEL U NPAMBIX,

npuobpecmu onvlm 8blNOJIHEHUS. NPOeKmMo8 Ha memy «lIpumenenue KOOPOUHAMHO20 MemMOOd NPuU peueHuu 3a0ay
Ha 8blYUCIeHUEe U OOKA3AMENbCINEO Y.

BexTopsl
BbInyCKHUK HAYYHTCH:



1)

2)

3)

4)
5)

OIIEPUPOBATH C BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTbH ABYX BEKTOPOB, 3aJaHHBIX T€OMETPUYECKHU, HAXOAUTH BEKTOD,
PaBHBIN IIPOU3BEICHUIO 3aJaHHOTO BEKTOPA HA YUCJIO;

HaXOJUTh JIJISl BEKTOPOB, 3aJaHHBIX KOOPAMHATAMM: JUIMHY BEKTOpa, KOOPJIMWHATHI CyMMBbI U Pa3HOCTH JIBYX U Ooiee
BEKTOPOB, KOOpPJAMHATHI TMPOU3BEACHUS BEKTOpa HA YHUCJIO, MNPUMEHsA MpU HEOOXOAMMOCTH COYETATENbHbIN,
[IEPEMECTUTEIILHBIN U PACIIPEACITUTENBHBIA 3aKOHBI;

BBIUHCIIATh  CKAJSIPHOE  IPOU3BEACHHME  BEKTOPOB, HAXOAUThb Yroidl MEXIy BEKTOpaMH, YCTaHABIUBATH
NEPIEHAUKYIIAPHOCTD IIPSMBIX.

Bbmycmmk nojiyuum 603MONCHOCHb:
081a0emb 6EKMOPHbIM Memooom 0is peuernus 3a0a4 HA 8bIYUCTEHUE U OOKCZS’ClmeJZbCWl@O;

npu06pecmu onsvlm 6blNOJIHEeHUs npoeKknoe Ha memy «HpumeHeHue 6EKMOPHO2O Memooa npu peuteruu 3a0ay Ha 6bl-
yucienue u 00KazamenbCmeoy.

3. Conepxanue Kypca:

7 xnace
1. HavajbHble reoMeTpuueckue ceeaenns (10 4).

Hauaneubie moHsTusa mianumetpuu. Ilpsmas u otpe3ok. I'eomerpuueckue dpurypsl. [lonstue o paBeHcTBE DUTYD.

Otpesok. PaBeHCcTBO 0Tpe3KkoB. JjiMHA OTpe3Ka U €€ CBOMCTRA.

VYron. PaBenctBo yrioB. Benmnuunna yrina u e€ cBoiicTBO. (CMEXHbIE U BEPTHUKAJIbHBIE YIJIbI U HUX CBOMCTBA.

[lepnieHAUKYIISIpHBIE MIPSIMBIE.

Kontponbshas padora Ne 1 «HavanbHbie TEOMETPUYECKUE CBEIACHUS Y.

2. Tpeyronbhuk (174).

Tpeyronehrk. [ Ipu3Haku paBeHCTBa TpEeYroabHUKOB. [1epBhIil IpU3HAK paBEHCTBA TPEYrOJIbHUKOB. [leprnennukynsap k
npsMoil. Menauansl, OWCCEKTPUCHI W BBICOTHI TpeyrojibHHMKA. PaBHOOenpeHHBI TpeyroiapbHuK. CBoiiCcTBa
paBHOOEIPEHHOTO TPEYroIbHUKA. BTOpO# IpU3HAK paBEeHCTBA TPEYroJbHUKOB. Pemenne 3amay, mpuMeHsss TEPBBIA U
BTOPOM IPU3HAKU PABEHCTBA TPEYIOJBHUKOB. TpeTHil MpU3HAK PAaBEHCTBA TPEYrOJIbHHUKOB. PelleHue 3amad mno teme
«PaBeHCTBO GuUrypm».

OxkpyxHOCTb. 3a1auM Ha TocTpoeHue. Pemenue 3aaay.



KonTtponsHas padota Ne 2 « TpeyronsHuro.
3. IlapamnenbHble npsiMble 13 4.

Omnpenenenue mnapawienpHbIX — OpAMbIX.  [IpU3Haku mNapauieNbHOCTH JBYX MpsAMBIX. Pemenue 3amad Ha
IIPUMEHEHHUE IPU3HAKOB MAPAICIIBHOCTH TPSIMBIX.

006 akcuomax reoMeTpuu. AKkcMoMa MapaieIbHOCTH MPSMBbIX.

CBoiicTBa napasuleNbHBIX NPsAMbIX. Pemenne 3agay.

KonTtponbshas padora Ne 3 «IlapanyiensHble npsiMbie ».

4. CooTHOLIEHHSI MEKIY CTOPOHAMM M YIJIaMH TpeyrojbHuka (18 u).

CymMmma yrinoB TpeyrojbpHHKa. BHENIHUI yron TpeyrojibHuKa. Teopema 0 BHEIIHEM yrie TpeyrojibHuka. Teopema
0 COOTHOILIEHUU MEXIY CTOPOHAMU U yIJIAMU TpeyrojibHuKa. HepaBeHCTBO TpeyronpHuKka. Pemenue 3agay.

HexoTtopsle cBOMCTBa NPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. Pemenne 3anad. IIpu3sHaku paBeHCTBaA MPSAMOYTOJBHBIX
TPEYTroJAbHUKOB. Pemenne 3amad. PaccrossHue OT TOYKM A0 NpsAMOM. PaccTosiHME MeXAy MNapajuiebHbIMUA MPSMBIMHU.
3agaun Ha NOCTPOEHUE TPEYTOJBHUKOB MO TPEM JIEMEHTAM C MOMOILBIO LUPKYJIS U JIMHENKU. Pemenne 3aaay.

KonTtponsnas padota Ne 4 «CooTHOIIEHUSI MEXAY CTOPOHAMU U YIIIaMH TPEYTOJIbHUKA.

KonTtponbshas pabora Ne 5 «IIpsiMmoyronbHbIe TPEYTOJIbHUKH ».

5. loBTOpenne. Pemenne 3amau (10 ).
Cucremaruzaiys 1 0000IIEHUE MOTYYEHHBIX 3HAHUM 32 KypC T€OMETpUH 7 Kjacca, pelieHre 3aJa4d Mo BCEM TeMaM,
NpUMEHEHUE U3YUYEHHBIX CBOMCTB B KOMIIJIEKCE MPHU PEIICHUH 3a/1a4.
HNTorosasi KOHTpOJbHAs padora.

8 kiace
1.YeTnipexyronbHuku (14 9).

MHOroyroJibHUK, BBIITYKJIbIA MHOTOYTOJIbHUK, YeThIpeXyroyibHUK. [lapaminenorpamm. CBolcTBa napajieaorpaMmma.
[Tpuznaku mapamienorpamma. Tpanernus. 3anauu Ha octpoenue. [Ipsmoyronsauk. CBoMCTBAa TpsiMOyToiabHUKA. POMO,
KBaJpaT U HX cBoicTBa.. OceBas U LieHTpaibHas cumMeTpuu. Pemenue 3anad no temam «llapannenorpammy,
«Tpanemus», «Pom0, kBampaT»,«HeTbIpEXYrOTbHUKI.

KonrtponbHas padota Nel «HeTbIpexyroabHUKU».

2. llnomanp (14 4).
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[Inomaas MHoroyroipHuka. Ilnomanes npsmoyronpHuka. [Inomans mapamienorpamma. Ilnomans TpeyronabHUKA.
Teopema 00 OTHOIIEHMM IUIOLIAAEH TpeyronbHUKOB. Ilmomane Tpaneunuu. Pemienue 3agad Ha BBIYMCIECHHE IUIOLIAAEH
yeThlpEXxyroiabHukoB. Teopema Iludaropa. Teopema obOpatnHas teopeme Iludaropa. Pemenue 3amay Ha NpUMEHEHUE
teopeMsl [Tudaropa. @opmyna ['epona.

Kontponbnas padota Ne2 «Ilnomanu Guryp.

3. [lonooHbIe TpeyroabHuku (19 4).

IIpusnaku nogodus TpeyroibHKOB. [Iponopuuonansueie otpe3ku. [lono6HbIe TpeyronbHuKU. OTHOILLIEHHE
oniaei moJoOHbBIX TPeYroJbHUKOB. [1epBhIif Mpu3HAK MOKOOUS TpeyroiabHUKOB. Pelienue 3a1au Ha pUMEHEHHe
NEPBOro MPU3HAKA MOJA00US TPEYTrOJIbHUKOB.

IIpumeHeHune moao0Ms K 10KA3aTEJNbCTBY TE€OPeM U pellieHnI0 3aaa4. CpenHss JIMHUS TPEYroJibHUKA U €€
cBoiicTBO. CBOMCTBO MeiMaH TpeyrojibHUKA. [IponopuroHasbHble OTPE3KH B NPSAMOYTOJIBLHOM TPEYTOJIbHUKE.
N3meputenbHble pabOThl HA MECTHOCTHU. 3a/1a4d HA MTOCTPOEHUE METOIOM MO I00MS.

CooTHOLIEHHE MY CTOPOHAMH M YIJIAMM NPSIMOYT0JIbHOT0 TPeyroJbHuka. CHHYC, KOCUHYC U TAaHT€HC
OCTpOTO YIJIa MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. 3HAUEHUE CUHYCA, KOCUHYCa W TaHreHca aig yrios 30, 45 u 60.
CooTHoIlIeHrEe MEX 1Y CTOPOHAMH U YIJIaMH MPSIMOYTOJIBHOTO TpeyroiabHuka. Pemienue 3amad no teme «IIpumenenue
o o0us K J0Ka3aTeJIbCTBY TEOPEM U pelieHuto 3aa4 COOTHOLIEHHE MEXAY CTOPOHAMHU U YIJIAMU MIPSIMOYTOJIBHOTO
TPEYTOJIbHUKAY.

KontposnbHas padota Ned «IIpumeneHnne noo0us K 10Ka3aTelnbCTBY TEOPEM U pelieHuto 3a1a4 CooTHOILIEHUE
MEX]ly CTOPOHAMM U yTJIaMH NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

4. OxkpyxHoCcTb (17 4).

KacareabHasi K OKpy:kHOCTH. B3anmHOE pacnoliokeHue MpAMOM M OKPYXKHOCTU. KacareinbHas K OKPY>XKHOCTH.

CBOMCTBO M IPU3HAK KacaTeIbHOW K OKpY>KHOCTH. Pelienue 3agad no teMe «KacatenbHasi K OKPY>KHOCTH».

IenTpajibHbIe M BIMCAHHBbIE YIVIbI. ['pagycHas mepa Iyru OKpyKHOCTU. Teopema o BHcaHHOM yriie. Teopema
00 oTpe3kax mepecekaronuxcs xop1. Pemenue 3amay no teme «L{eHTpanbHbIe U BOUCAHHBIE YTIIBI».

YeTtpipe 3aMmeuaTe/ibHbIe TOUKH TPeyrojibHuka. CBoicTBO OuccekTpuchl yriaa. O Todke mepeceueHus
ouccekTpuc TpeyronbHuKa. CBOMCTBA CEPEIMHHOTO MEPIEHANKYIIApa K 0Tpe3Ky. O Touke mepecedeHus CepeInHHbIX
MEPIIEHANKYJIAPOB K CTOPOHAM TPEYTrOJbHUKA. TeopeMa O TOUKE NEPECEUECHUs BBICOT TPEYTrOJbHUKA.
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BrnucanHasi u onucaHHAs OKPYKHOCTH. BrncanHas okpyxHocTb. TeopeMa 00 OKpY>KHOCTH, BIMCAaHHOM B
TpeyroibHUK. CBOWCTBO CTOPOH OMMCAHHOIO YETHIPEXYTroJibHUKA. OmnucaHHasi OKPYKHOCTb. CBOMCTBO yIJIOB
BIIMCAHHOTO YEThIPEXYTroJbHNUKA. Pemenue 3anad mo teme «OKpyKHOCTBY.

Kontponbsnas padora Ne5 o teme «OKpYKHOCTbY.

5. IloBTOpenue (4 4).

[ToBTOpenue kypca 7 kiacca.

Penrenue 3amxay.
9 kiaacce

1. Bekropnl (8 u).

[Tonsitue BekTOopa. PaBeHCcTBO BekTOpoB. OTKIajbIBaHHWE BEKTOpa OT JaHHOW TOo4Ykd. CymMma JBYX BEKTOPOB.
3aKoHbl CIOXKeHUA BEKTOpoB. CrokeHue (METOj TpEeyrojbHMKa W METOJ MapajuienorpamMmma) BekTopoB. Cymma
HECKOJIbKUX BEKTOPOB. BplunTaHue BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4ucio. [IpruMeHeHHne BEKTOPOB K PEIICHUIO
reoMeTpudeckux 3aaad. CpeaHsisi JUHUS TPaICIHH.

2. Mertoa xoopauHat (10 4).

Pa3noxenne BekTopa Mo JBYM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa. CBsi3b MEXAY KOOpIMHATAMU
BEKTOpa U KOOpAMHATAMH €ro Hayaja u koHua. [Ipocteilime 3aiaun B KOOpAMHATaX. YpaBHEHHE JIMHUM Ha TUIOCKOCTH.
VYpaBHeHME OKPYKHOCTH. Y paBHEHUE NpsiMoi. [IpuMeHeHue BEKTOPOB U KOOPJAWHAT MPU PEUICHUH 3a4ad.

Kontponsnas pa6ota Nel 1o teme «Bektopsl. MeTo KoopauHaT.

3. CooTHOLIEHHUSI MEKIY CTOPOHAMM M YIJIaMH Tpeyrojibuuka. CkajasipHoe npousBeaenne BekTopos (11 u).

CuHyc, KOCHHYC, TaHT'€HC M KOTaHIeHC yriia. Teopema O momagu TpeyrojbHUKa. TeopeMa CHHYCOB U Teopema
KOCUHYCOB. Pemienue TpeyronbHUKOB. M3meputenbubie paborel. CkanspHOe MNpou3BeAeHHE BEKTOpoB.  CkamsipHOe
npou3BelieHHE B KoopAanHaTax. CBOWCTBA CKaJSIPHOTO IIPOU3BEICHUS BEKTOPOB. PemieHue 3aaad.

KonTtponsnas padora Ne2 1o reme «COOTHOIICHHUS MEXKTy CTOPOHAMHU U YTIaMU TpeyrojbHuKa. CKatsipHOe
IIPOU3BEICHUE BEKTOPOB»

4. JInuHA OKPYKHOCTH M MJIomaab kpyra (12 4).

[IpaBusibHBIE MHOTOYTOJbHUKH. OKPYKHOCTb, ONKCAHHAS OKOJIO MPaBUIBHOIO MHOTOYTOJIbHUKA. OKpPYXHOCTB,
BIHCAHHAs B MPABUJIbHBIA MHOTOYTOJIbHUKU. DOpMyIbl 1711 BBIYUCICHUS MUIONMIAAU MPAaBUILHOTO MHOTOYTOJbHUKA, €T0
CTOpPOHBI W paJudyca BIHCAaHHON OKpYyKHOCTHU. llocTpoeHue mNpaBUIbHBIX MHOTOYTOJIBHUKOB. J[[TMHA OKPYKHOCTH.
[Tnomane kpyra. Inomans kpyrooro cekropa. Pemenue 3anau.
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KontponbsHas padora Ne3 1o teme «/[nrHa OKpy>KHOCTHU U IJIOLIAIAL KPYyTra».
5. JBuwkenus (8 u).

OTtoOpaxenue maockocTy Ha ceds. [lonarue nBuxenus. CpoiicTBa nBukeHUA. OceBas U LIEHTpaIbHASI CHMMETPUHU.
[Tapamnensusiii nepeHoc. [loBoport. Hanoxenus u nsuxenus. Pemenue 3anay.

Kontponbnas pabota Ned 1o teme «JIBUKEHUS».
6. HavajabHble cBeleHUs U3 crepeoMeTpun (8 u).

[Ipenmer crepeomeTpun. I'eomerpuueckue Tena U noBepxHoctu. Muororpannuk. Ilpusma. Ilapamnenenunen. O6bem
tena. CBoiicTBa npsiMoyrosibHoro napayuienenunena. [upamuaa. Humuanp. Konyc. Chepa u map. Pemenue 3amau no
Tteme « Tena Bpamenus». Tena U MOBEPXHOCTU BpallleHUs: LUIMHIP, KOHYC, cdepa, map, GopMyJsbl A BEIYUCICHUS UX
TUIOIIAJICH MMOBEPXHOCTEN U 0OHEMOB.

7. 006 akcuomMax NJIAHMMETPHH. 2 Y.
8. IloBTopenue (2+7 u).
IToBTOpEHUE Kypca § kiacca.
Tpeyronbauk. OKpy>KHOCTb. UeThIpEXYTroJIbHUKU. MHOTOYyTOJbHUKHU. BekTophl. MeTo koopauHat. J[BUKEHHE.
HNrorosasi KOHTpOIBLHAA padoTa.

4. TemaTnyeckoe IVIAHUPOBAHUE ¢ ONpeae/ieHHEeM OCHOBHBIX BH/I0B
YueOHOM eATeIbHOCTH 00y4arouXCsi:

Paznensl, TeMbl KonnuecTBO yacoB
Ne ii/m ABTOpCKas Pabouas
nporpamMma nporpamMma

Txn | 8k | 9k

1 HavaneHble reoMeTprUYECKHE CBECHUS 7 10
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TpeyronbHuKu 14 17
[TapannenbHble psMBbIE 9 13
CoOTHOIIEHUS MEKTY CTOPOHAMHU U 16 18
yriamMu TPeyrojbHUKa
IloBTOpEHNUE. 4 10
YPpoku BBOIHOTO NOBTOPEHMUS. 2 2
YeThIpEXYTOIbHUKMY. 14 14
8 [Tnomanu uryp. 14 14
9 [TonoGHBIE TPEYTONBHUKHY.
19 19
10 OKpY>XHOCTb. 17 17
11 [ToBTOpEHUE 4 2
12 BexTopsl 8 8
13 Merton koopauHAT 10 10
14 CoOTHOILIIEHUSI MEXAY CTOPOHAMU U 11 11
yriaMu TpeyrojibHuka. CkanspHoe
IPOU3BEICHHE BEKTOPOB.
15 JlmmHA OKPY>KHOCTH | TUIOIIAIb KpyTa 12 12
16 JBroKeHUA 8
17 HauanbHbie cBe1eHUA U3 CTEPEOMETPUA 8
18 006 akcrnomax MIaHUMETPHUH 2
19 [ToBTrOpenue. Pemienne 3anay. 9
68 | 68 | 68
Uroro: 186 204

14



XapaKkTepuCTHKA OCHOBHBIX BUA0B

OcHOBHBIE

OcHoBHOe coiep;KaHNe 110 TeMaM AesiTeJIbHOCTH Y4eHUKA (HAa YPOBHe Y4eOHBbIX HaNpaBJICHUH
et o
[ xnace
1. HayaibHble reoMeTpuyeckue ceegeHus 10 4.
Hauaneubie moHsTHA IaHuMeTpuH. | OOBSACHATH, YTO TAKOE OTPE30K, Jyd, yroiu, kakue | 1,3,5
IMpsimast 1 orpe3ok. I'eomerpuueckue | PUIypbl ~ Ha3bBIBAIOTCS  PAaBHBIMH, Kak
¢urypsl. [TonsTue 0 paBeHCTBE PUTYyp. | CPABHUBAKOTCA U WU3MEPSIOTCS OTPE3KU U YIUIBI,
Otpe3ok. PaseHcTBO OTpe3koB. JlauHa | YTO TAKOEC TPajyc W rpaayCHas Mepa yria, Kakou
oTpe3ka # €€ CBOICTBa. Vros. | YTol Ha3bIBa€TCA MPAMBIM, TYIbIM, OCTPBIM,
PaBeHcTBO yrioB. Benwumna yria u e€ | pa3BEPHYTBIM, YTO TaKOe CepelMHa OTpPE3Ka M
cBolicTBO. CMeKHBIE U BEPTHKaNbHBIE | OMCCEKTpUCA YIJIa, KAaKHWe YIIbl Ha3bIBAIOTCS
YIIIBI u ux CBOMCTBA. | CMEXKHBIMU U Kakue BEePTUKAIILHBIMU;
[eprieHAUKYIISpHBIE TIPSIMBIE. dbopMymUpoBaTh U 0OOCHOBBIBATH YTBEPXKICHUS O
IMpsimast 1 oTpe3ok. JIyd u yroi. CBOMCTBAX CMEXHBIX U BEpPTUKAJIBHBIX YIJIOB;
CpaBHEHHE OTPE3KOB U YIIIOB. OOBSICHATh,  Kakhe  MpsIMble  Ha3bIBAIOTCS
Nsmepenne otpeskoB. M3mepenue NEPICHANKYIIPHBIMU, (popmymmposath 41
YIJIOB. HepHeHI[I/IKYJ]S[pHI,Ie MIpsIMBIEC. 00OCHOBBIBATH YTBCPIKIACHHUC O CBOMCTBE ABYX
OpsSMbIX,  NEPHEHAMKYJSPHBIX K  TPEThEll;
u300pakaTb ¥ pacro3HaBaTh  yKa3aHHbBIC
npocTeiiiue (Urypsl Ha UYepTekax; pellaTh
3aJ]a4i, CBA3aHHbIE C ATUMU MPOCTEHIIUMH PuUry-
paMu
2. Tpeyrosabuukm 17 4.
TpeyrobHUK. OOBICHATD, Kakas ¢burypa HaseBaercs | 2,4,5

[Ipr3Haky paBeHCTBA TPEYTOJIBHUKOB.
[TepBrIil pU3HAK paBEeHCTBA
TPEyroJibHUKOB. [lepieHauKyisip

TPEYTOJBHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHBI,
yIIObl W TNEPUMETP  TPEYroJIbHHMKA,  KaKOu
TPEYTOJIbHUK HA3bIBACTCS PABHOOCIPEHHBIM H
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npsMoil. Mennanbl, OUCCEKTPUCHI U
BBICOTBI TPEYIOJIbHUKA.
PaBHOOEAPEHHBIN TPEYTOJbHUK.
CBolicTBa paBHOOEIPEHHOTO
TpeyrojibHUKa. Bropoi npusHak
paBEHCTBA TPEYTOJbHUKOB. Pelienue
3a7a4, IPUMEHSAs IIEPBBIA U BTOPOU

IMPU3HAKU PABCHCTBA TPCYT'OJIbLHUKOB.

Tperuii npu3HaK paBEeHCTBA
TPEYroJIbHUKOB. Pemenue 3aaa4 mno
teme «PaBeHCTBO Quryp».

OKpyXHOCTb. 3aJJaul Ha IOCTPOEHHUE.

Pemenue 3agau

KAKOM paBHOCTOPOHHHM, KAaKU€ TPEYrOJIbHUKU
Ha3bIBAIOTCS paBHBIMU; n300paxaTh u
pacro3HaBaTh Ha 4YepTekax TPEYrOJIbHUKH U HX
2JIEMEHTHI;  (popMyIHUpoBaTh U JOKa3bIBaTh
TEOPEMBbI O MPU3HAKAX PABEHCTBA TPEYrOJbHUKOB;
OOBSICHAITh, YTO HA3BIBACTCS MEPHEHAUKYISIPOM,
MPOBEAEHHBIM M3 JIAHHOM TOYKM K JIaHHOM
npsiMOi; (POPMYJTUPOBATH U JOKA3bIBATH TEOPEMY O
NEPHEHIUKYISIpe K MNPSMON; OOBSICHATH, KaKUe
OTPE3KU Ha3bIBAOTCS MEJIMAHOU, OUCCEKTPUCON U
BBICOTOM TpPEYroJIbHUKA,; dbopmynHpoBaTh u
JIOKa3bIBaTh TEOpEMbl O  CBOMCTBax
paBHOOEIPEHHOT'O TPEYTOJIbLHUKA;, PEIllaTh 3aa4Hu,
CBSI3aHHBIC c PU3HAKAMHU paBEHCTBA
TPEYTrOJIbHUKOB M CBOMCTBaMU PaBHOOEIPEHHOTO
TPEYTONbHUKA; '(DOPMYJIMpPOBATH  OMpEeIICHHE
OKPYXHOCTH; OOBSICHATh, YTO TaKO€ IICHTD,
pamvyc, XopAa U JUaMeTp OKPYKHOCTH; PEILIATh
MIPOCTEHIINE 3a7a4d Ha MOCTpPOeHHUE (TIOCTPOCHHUE
yIJja, paBHOTO JaHHOMY, IIOCTPOCHHE OMCCEKTPUCHI
yIila, MOCTPOCHUE MEPIEHIUKYISPHBIX MPSIMBIX,
MIOCTPOCHHE CEpPeIMHBl OTpe3ka) u  Oosee
CJIOXKHBIC 3aJayd, HCIOJIb3YIOIINE YKA3aHHbIC
IIPOCTEUIINE; COMIOCTABIIATh MOJTYUYECHHBIA PE3YJIBTAT
C YCJIOBHEM 33Ja4U; aHAJIM3UPOBATH BO3MOXKHBIC
cly4yau

3. lapayiesbHble npsiMble 13 4.

Onpenenenue mapajuiebHbIX —MOPSAMBbIX.
MapajyIeIbHOCTH JIBYX

[Ipu3znaku

MPSIMBIX. Pemenne 3aja4

@opMynMpOBaTh  ONPEACIICHUE  IAPaUICIIbHBIX
NPSIMBIX; OOBSICHATH C MOMOIIBIO PUCYHKA, KaKUe
yIibl, 00pa3oBaHHBIC MPU  MEPECEUCHUU JIBYX

3,4,5
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MPUMEHEHNE
NapajuIeTbHOCTH TPSMBIX.
O6 akcuomax reomMeTpuu. AKCHOMa
napajuieIbHOCTH TPSMBIX.
CBoiicTBa  mapajuieNIbHBIX
Pemenue 3anau.

MPU3HAKOB

MPSAMBIX.

OpsSMBIX  CEKYLIEH, Ha3bIBAIOTCSI HAKPECT
JeXKAIUMU, KAKME OJHOCTOPOHHUMHU U KaKue Co-
OTBETCTBEHHBIMH; (DOPMYIIMPOBATh U JIOKA3bIBATH
TEOPEMBL,  BBIPAXKAIOIINE NPU3HAKU
NapaJyIeIbHOCTH  JIBYX MPSMBIX; OOBICHATH, YTO
TAKOE€ aKCHOMBI T€OMETPUN U KaKUE aKCHOMBI YXKeE
UCIIOJIb30BAIUCH paHee; (pOopMyIHpOBaTH aKCHO-
My MapajjieIbHbIX MPSMBIX W BBIBOAUTH
ciencTBUs U3 He€; (popMyIMpoBaTh U JOKA3bIBAThH
TEOPEMBI O CBOWCTBAX MAPAUIENBHBIX MPSIMBIX,
oOpaTHble ~ TeopemMaM O  TpU3HaKax  Ia-
PAJJIENIBHOCTH, CBS3aHHBIX C HAKPECT JICXKAIlUMHU,
COOTBETCTBEHHBIMH M OJJHOCTOPOHHHMH YTJIAMH, B
CBSI3U C JTUM OOBSCHSTH, YTO TAKOE YCIOBUE U
3aKJIFOUEHUE TEOPEMBI, Kakasi TeopeMa Ha3bIBACTCS
o0OpaTHOM 10 OTHOIIEHWIO K JaHHOM Teopeme;
OOBSICHAATh, B YEM 3aKJTFOUAETCS METOJ] TOKA3aTellb-
CTBa OT MPOTUBHOTO: (POPMYITMPOBATH U JIOKA3bIBATH
TeOpeMbl 00  yrJlax C  COOTBETCTBEHHO
napasuieIbHbIMU u NEPIEHANKYIISIPHBIMU
CTOPOHAMH; IPUBOJUTH MPUMEPHI UCTIOIB30BAHUS
ATOr0 METOJ@; pelaTh 3aJayd Ha BbBIYMCIICHUE,
JIOKA3aTeNbCTBO M IOCTPOEHHE, CBA3AHHBIE C
napasuieIbHBIMU MPSIMbIMU

4. CooTHOLIEHHE MeKITY CTOPOHAMH M YIJIAMH TpeyrojibHuka 18 u.

Cymma yrjioB TpeyrojbHHKA.

Bremnun yroi TPEYTOJIbHUKA.
Teopema 0 BHEIIHEM yriie
TPEYTOJIbHUKA. Teopema 0

COOTHOLICHUH MEXAY CTOpPOHAMH U

@opMyIMpoBaTh M JIOKa3bIBaTh TEOPEMY O CyMME
YIJIOB TPEYTOJbHUKA U €€ CIEACTBUE O BHEIIHEM
yIJe TPEYrodbHUKA, MPOBOJIUTH KIACCHU(PHUKAIAIO
TPEYroJbHUKOB 10 yriiaM; (QOpMyIMpoBaTh |
JIOKA3bIBaTb TEOPEMY O COOTHOLICHUSIX MEXAY

3,5
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yIJamMy TpeyroJibHuka. HepaBeHCTBO
TpeyroiabHuka. Pemenue 3anay.

Hekoropeie CBOKCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pemenne 3amau. IlpusHaku paBeHCTBa
MIPAMOYTOJIBHBIX TPEYTOJIbHUKOB.
Pemenue 3amau. PaccTossHue OT TOYKHU
no  npamou.  PaccrosiHMe  Mexnay
napajuieIbHBIMU TPSAMBIMHU. 3aJauMl Ha
IMOCTPOCHUE TPEYTrOJIbHUKOB II0 TPEM
3JIEMEHTaM C T[OMOUIBK0 LHUPKYJIS U
JIMHEHKH.

CTOpPOHAMHU M yriamMu TPEYrojibHUKa (MpsMOe U
oOpaTHOE YTBEpXKACHHS) U CJICACTBUS U3 HEE,
TEOpeEMY 0 HEpPaBEHCTBE TPEYTOJIbHUKA,;
dopMynupoBaTb M JIOKa3blBaTh  TEOPEMBI O
CBOMCTBaX  MPSAMOYTOJIbHBIX  TPEYTrOJIbHUKOB
(MPSIMOYTOJIBHBIM  TPEYrobHUK ¢  yriaom  30°,
IpU3HAKU paBeHCTBa MPSIMOYTOJIbHBIX
TPEYrOJILHUKOB); (POPMYIHpOBATh  OMpEACICHHUS
pPacCTOSIHUSA OT TOYKH JO HPSIMON, PaCCTOSTHUS
MEXIy TapajuleIbHbIMU TPSMBbIMU;  pellaTh
3a/layd  Ha BBIYMCIIEHHUSA, JO0Ka3aTeIbCTBO U
MIOCTPOCHHE, CBSI3aHHBIE C COOTHOIICHHUSIMU
MEXIYy CTOPOHAMHU M YIJIaMH TPEYroJIbHUKA U
PACCTOSTHUEM MEXAY MapayieIbHbIMU TPSIMBIMHU,
npu HEOOXOJUMOCTH  TPOBOAUTH  TO XOAY
peleHus JIOTIOJTHUTENIbHBIE  MTOCTPOCHUS,
COIOCTABIISATh TIOJIYYEHHBIH pe3ybTaT ¢ YCIOBUEM
3a/layd, B 3aJlayaXx Ha TIOCTPOEHUE HCCIIEI0BATh
BO3MOXHbBIE CITy4au.

5. IloBTopenue 10 4. 1,2,3,4,5,6,7,8
8 kmace

1. BBoaHOe mMOBTOpPEHHUE 24.

2. Yernipexyroabuuku 14 4y
MHOroyroJibHUK, BBITYKJIBIN | OOBSCHATH, YTO TAaKOE JIOMaHas, MHOTOYIOJNbHUK, | 3,5,8
MHOT'OYTOJIbHUK, YETHIPEXYTOJBHHK. | €0 BEPIIMHBI, CMEKHBIC CTOPOHBI, JHATOHAJIH,
[Tapamrenorpamm. CaoiicTBa | n300pakaTh W pacIio3HaBaTh MHOTOYTOJIBHUKH Ha
napajuiesiorpaMmma. [IpusHaky | yepTekax; MOKa3bIBATh AIEMEHTHI MHOTOYTOJIbHHKA,
nmapauiesiorpamma. Tpanernus. 3agaddl | €r0  BHYTPEHHIOIO W BHEIIHIOW — 00JIacTH;
Ha  TIOCTPOCHHE. [TpssMOyTOIBHHUK. | HOPMYIUPOBATH OIIPE/ICIICHHC BBITYKJIOTO
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CaoiicTBa npsitMoyrojibHuka. Powmo,
KBaJgpaT M uX cBoucrBa.. OceBas
LEHTpaJIbHasd cuUMMeTpuu. Pemenue
3amad no temaMm «llapamrenorpammy,
«Tpaneuus», «Pomo, KBaJpar»,

«HeTbIpEXYTOJIbBHUKI.

MHOTOYTOJIbHHKA; M300pakaTb W Pacro3HaBaTh
BBIMMYKJIBIE W  HEBBINYKJIbIE MHOTOYTOJIbHUKHY;
dbopMynUpoBaTh W JIOKa3bIBaTh YTBEPXKICHHUS O
CyMME€ VYIJIOB BBIMYKJIOIO MHOTOYrOJIbHUKA U
CyMME €ro BHEIIHUX YIJIOB; OOBSCHATH, KaKUE
CTOPOHBI (BEpIIMHBI) YEeTBIPEXYTOJIBHUKA
HA3bIBAIOTCS MPOTUBOTIOIOKHBIMU; dbopmy-
JUpOBAaTh  OMNpeNeNeHHus  Mapajiesiorpamma,
Tpareuuy, pPaBHOOEIPEHHOW M MPSAMOYTOJBHOM
Tpamneuuii, IpsMOyroJibHUKa, pomOa, KBaJpara;
n300paxarhb u pacrno3HaBaTh 9THU
YeThIPEXYTOJILHUKY; (DOPMYITMPOBATH U JJOKA3bIBATh
YIBEP)KJIEHUsT 00 HX CBOWCTBAX U IPHU3HAKAX;
pelaTh 3a/1a4il Ha BBIYUCIICHHE, 10KA3aTeIbCTBO U
MOCTPOEHUE, CBS3aHHBIE C OTUMU  BUIAMH
YETHIPEXYTOJIbHUKOB; OOBSICHATh, KAKUE JIBE TOUKH
HA3bIBAIOTCSI ~ CUMMETPHUYHBIMM  OTHOCHTENIHHO
npssMod  (TOYKH), B KakoM ciydae ¢urypa
Ha3bIBACTCA CUMMETPUYHONW OTHOCUTEIBHO MPSIMOiA
(Toukr) W 4YTO Takoe OCh (LIEHTP) CUMMETPUHU
burypsr; IIPUBOJIUTH IPUMEPHI buryp,
o0Jagaromux 0CeBOI (IeHTpAIBHOM )
CUMMETPUEH, a TaKXke TMPUMEPbl OCEBOM W
LECHTPAJIBHOM CUMMETPUM B OKPYKAIOLIEH HAC
00CTaHOBKe.

3. Ilinomaae 14 4

IImomans MHOTOYT OJIbHHUKA.
[momaaes npsimoyrosibHuka. Ilmomans
rnapajuieJiorpaMmma. [Tnomane

OOBbsICHATh, KAk  MPOU3BOAUTCS  HU3MEPEHHE
iomaaeu MHOT'OyTOJIbHUKOB, KaKue
MHOTOYTOJBHUKH HA3bIBAIOTCS PABHOBEIUKUMH U

3,5,8
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TpeyroibHuKa. Teopema 00 OTHOLIEHUU
IUIOIIAAEH TpeyroJbHUKoB. Ilmomans

TpaIenuu. Pemenue 3aja4 Ha
BBIYUCIICHUE IJIomanen
yeTbIpEXYyronbHUKoB. Teopema  [lIu-

¢aropa. Teopema oOpaTHas Teopeme

[luparopa.  Pemenue  3amay Ha
npuMmeHeHnre  Teopembl  [ludaropa.
®opmyna I'epona.

KaKiue paBHOCOCTaBIEHHBIMH;  (POPMYIUPOBATH
OCHOBHBIE CBOMCTBA IUIOIIAZACH U BBIBOAUTH C UX
NOMOIIBI0 (hOPMYIIBI TUIONIAAEH MPAMOYTOJIbHUKA,
napajieaorpaMma, TPEYroJbHUKA, Tpaneuy,
dbopMynupoBaTh UM JIOKa3biBaTh TEOpeMy 00
OTHOLIEHUHU TUIOMIAACH TPEYroJIbHUKOB, UMEIOIIUX
[0 paBHOMY YITy; (POPMYJIUPOBATH U JOKA3bIBAThH
teopemy Iludaropa u oOpaTHyro ei; BBIBOAHUTH
dopmyny ['epoHa maisi IMIIOMIAAM TPEYroJbHUKA;
penaTh 3a/1a4M Ha BBIUMCIICHHE U J10Ka3aTeNIbCTBO,
CBsI3aHHBIC C (OpMYJIaMH TUIOMIAEH U TEOPEMOi
[Tudaropa

4. TlogoOHbIe TPpeyroabHukH 19 4y

IIpusHaku moxodusi TPeyroibLHUKOB.
[IponopuronansHbIe OTPE3KH.
[TonoOHble TpeyroapbHUKU. OTHOLIEHHE
wiomaaed MNoJ00HBIX TPEYroJbHUKOB.

[TepBbrii MIPU3HAK o 100UsI
TPEyroJbHUKOB. Pelmienne 3amad  Ha
IPUMEHEHHE MIEPBOTO MpU3HaKa
oI00UsT TPEYTOJIBLHUKOB.

IIpumeHenue noaoous K

JA0KA3aTeJIbCTBY TeOpeM H PeleHHI0
3agad. CpemHss JIWHHS TPEYTOJbHUKA H
e€ cBoiictBo. CBOMCTBO  MeauaH
TpeyroibHUKa. IIpomoprimoHaibHbIE OT-
pe3Ku B IPSAMOYTOJTEHOM
TpeyroibHUKe. M3Mepurenpabie pabOThI
Ha MECTHOCTH. 3aJayd Ha IOCTPOCHHUE
METOI0M IT0J00HS.

OOBSACHATD TIOHSITHE IPOTIOPITUOHATLHOCTH
OTpPE3KOB, bopMyIUpOBaTH OTpeIeTICHUS
MOJO0OHBIX TPEYTrOJABHUKOB H  Kod(uimeHTa

no00ust; (opMyIMPOBaTh M JIOKa3bIBaTh TEOPEMBI:
00 OTHOIIIEHUH [UIOIIAIEN [IOTO0HBIX
TPEYTOJILHUKOB, 0 pH3HaKaXx I10I00Hs
TPEYrOJbHUKOB, O CPEJIHECH JIMHUU TPCYTrOJIbHUKA,
0 TIEPECCYCHWH MEIHMaH TPEyrojibHHUKA, O TIpO-
MOPIIMOHATBHBIX ~ OTPE3KaX B  MPSIMOYrOJbHOM
TPEYrOJbHHUKE, OOBSACHATb, YTO TAaKOE METOJ
no7Io0Ms B 33jadyax Ha IOCTPOSHHE, M IPUBOJHTH
IpUMEPhl IPUMEHEHHUS 3TOT0 METO0J1a; OOBSCHSATS,
KaK MOJKHO HCIIOJIb30BaTh CBOMCTBA MOJOOHBIX
TPEYTOJIBHUKOB B HM3MEPUTEIBHBIX pabdoTax Ha
MECTHOCTH, OOBSICHATh, KaK BBECTH IIOHSITHE
01001 JUTST TIPOM3BOJILHBIX buryp;
(bopMyIHpOBaTh OINPEICIICHUE W WIIIOCTPUPOBATH

3,58

20



CooTHOIICEHHE MEKAY CTOPOHAMHM H
yriamu NPSAMOYT0JIbHOIO
TpeyrojbHuka. CHHYC, KOCHHYC H
TaHT€HC OCTPOTrO yIJa MPSMOYIOJIBHOTO
TPEYroJibHUKA.  3HA4€HUE  CHHYCA,
KOCHHYCa M TaHreHca mis yrios 30, 45
u 60. CooTHOIIEHNE MEXKAY CTOPOHAMU
U yriamu OPSIMOYTOJILHOTO
TPEYroJIbHUKA. Pemenne 3amau mo
teme  «lIlpumenenne  momolOus K
J0Ka3aTeIbCTBY TEOPEM U  PEIICHUIO
3aga4 COOTHOIIEHUE MEXTY CTOPOHAMHU
U yriamMu IPSIMOYTOJIEHOTO
TPEYTOJIbHUKA.

KonTtponbshas padora Ne4 «IIpumenenne
noaoOus K J0Ka3aTeNbCTBY TEOPEM U
pemieHnio 3a1a4 COOTHOIIEHHE MEXKIY
CTOPOHAMHM U YIVIAMHU HPSIMOYT'OJIBHOT'O
TPEYTrOJIbHUKA.

NOHATUS CHUHYCA, KOCHHYCAa M TaHIE€HCa OCTPOro
yIJa MPsIMOYTOJIBHOTO TPEYTOJIbHUKA; BBIBOJUTH
OCHOBHOE TpPHUIOHOMETPUYECKOE TOXKIECTBO U
3HAYECHHsI CUHYCa, KOCUHYCA U TaHT€Hca JJIs yIiIoB
30°, 45° 60°;, pemarb 3agayd, CBA3AHHBIC C
n0JI00MeM TPEYroJIbHUKOB, JJii  BBIYUCICHUS
3HAYECHUU TPUTOHOMETPUUECKUX byHKIMNA
UCIOJIb30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI.

5. Okpy:kHOCTD 17 4.

Kacareabnasn K OKPYKHOCTH.
B3aumHoe pacnonokeHue mnpsMou u
OKPYKHOCTH. Kacarenpnas K

oKkpykHOCTU. CBOMCTBO U MPHU3HAK
KAacaTeJIbHOW K OKpYKXHOCTHU. Pemienue
3agau  no Tteme «KacarenbHas K
OKPYKHOCTH.

IlenTpajibHble M BIHUCAHHbIC YIJIbL
I'panycHas Mepa JyrM OKPY>KHOCTH.

HccnenoBaTh B3aMMHOE PaCIOJIOKEHUE MPAMON U
OKPYHOCTH; dbopMyIHpOBaTh OTIpe/IeTICHUE
KacaTeJIbHOH K OKpPY)KHOCTH; (popMyiaMpoBaTh H
JTIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KaCATEJIBHOM, O
IPHU3HAKE KacaTeabHOM, 00 OTpe3KaX KacaTelbHBIX,
POBEAEHHBIX U3 OJHOW TOYKH;, (POPMYIHpPOBATH
MOHATHSA LEHTPAJIBHOIO YIJIa W TPAJTyCHOM MEPHI
YT OKPY>KHOCTH; (DOPMYJIMPOBAaTh MU JIOKA3bIBATh
TEOPEMBI: O BIMCAHHOM YyIJIE, O HOPOU3BEICHUU

5,6
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Teopema o BnucanHoM yrie. Teopema
00 OTpe3Kax NEepeceKaroluxcs XOp/I.
Pemenuie 3agau no teme «lleHTpanbHbie
U BIIUCAHHBIC YTIIBI».

Yerbipe  3aMeuaTesibHble  TOYKHU
TPeyroJbHUKA. CaoiicTBO ouc-
cekTpuchl yria. O Touke mepecedeHus
ouccekTpuc TpeyroiabHuka. CBoiicTBa
CEepPEAUHHOTO  MEPICHIUKYJIISIpa K
OTpPE3KY. O ToOuke mnepeceyeHUs
CEepEAUHHBIX  MEPHEHIUKYIIPOB K
CTOpOHAaM TpeyrojbHUKA. Teopema o
TOYKE nepecedyeHus BBICOT
TPEYroJibHUKA.
Bnucanunas 7|
OKPY’KHOCTH.
OKPY’KHOCTb. Teopema 00
OKPYKHOCTH, BIIHCAHHON B TPEYroJib-
HUK. CBOHCTBO CTOPOH OIMCAHHOIO
YETHIPEXYTOJIbHUKA. Onucannas
OKPYKHOCTb. CBoONCTBO  YIJIOB
BIIMCAHHOTO YEThIPEXYTOJIbHHKA.
Pemenue 3aJ1a4 10 TeEME
«OKpYKHOCTBY.

ONMUCAHHAA
Brucanunas

OTPE3KOB NepeceKaronnxcs
dopmynupoBaTh M JOKa3bIBaTh
CBSI3aHHbBIE C 3aMeYaTeNIbHBIMU  TOYKaMHU
TpeyrojbHUKa: O OHCCEeKTpuce yria U, Kak
CIEeICTBHE, O TEePEeceYeHun ONCCEeKTPUC Tpe-
YrOJIbHUKA; O CEPEeIUHHOM MEPNEHANKYIISIpE K
OTpEe3Ky M, Kak CJEICTBHE, O [epeceUCHUH
CEepPelIMHHBIX NEPHEeHAUKYISIPOB K CTOpPOHAM
TPEYroJbHUKA; O MEPECEYEHUH BBICOT TPEYTOJIbHUKA;
dbopmMyaMpoBaTh  ONpEeAETeHUS  OKPYXHOCTEH,
BIMCAHHON B MHOTOYTOJIbHUK W ONKUCAHHOW OKOJIO
MHOTOYTOJIbHUKA; (POPMYJIHPOBATh U JIOKA3bIBATh
TeOpeMbl: 00  OKpPY)KHOCTH, BIHCAaHHOW B
TPEYroJIbHUK; 00 OKPY>KHOCTH, OIMCAHHOM OKOJIO
TPEYroJbHUKA; O CBOWCTBE CTOPOH OMUCAHHOTO
YETBIPEXYTOJIbHUKA, 0 CBOICTBE YIJIOB
BIIMCAHHOT'O YEThIPEXYTrOJbHHKA; PEIIaTh 33Ja4l Ha
BBIUMCIICHUE, JI0OKa3aTeIbCTBO U  IIOCTPOEHUE,
CBSI3aHHBIE C OKPYKHOCTBIO,  BIHCAaHHBIMH U
OIMHMCAaHHBIMU TPEyroJIbHUKaMU u
YEeTHIPEXYTOJIBHUKAMM; ~ MCCIIEOBaTh  CBOWCTBA
KOHQUryparuii, CBS3aHHBIX C OKpPY)KHOCTBIO, C
MOMOILIbIO KOMITBIOTEPHBIX POrPaMM.

XOpZ;
TEOPEMBI,

6. IloBTOpEeHuUe 2 4

1,3,4,5,6,7,8

9 KJ1accC

1.BBojHOE OBTOpPEHME 2 4

2. BexTopsl 8 4
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ITowatue Bekropa. PaBeHcTBO
BEKTOpPOB. OTKIAaABIBAHUE BEKTOpa OT
naHHOM Touku. CymMma JIByX BEKTOPOB.
3aKOHBI CI0KEHHs BEKTOPOB. CliokeHue

(MeTon  TpeyroyibHHKa U METOJ
napajuiesniorpaMmma) BekTopoB. Cymma
HECKOJIBKHX BEKTOPOB. Brrauranue

BCKTOPOB. VYMHOKEHUE BCKTOpAa Ha
YUCJIIO. HpI/IMeHeHI/Ie BCKTOPOB K
PCUICHUTIO TCOMCTPHUUYCCKUX  3a1a4.
CpeIIHSISI JIMHUA TPaIllCluu.

DopMyIUpPOBaTh ONPEAEIEHUA U WILTIOCTPUPOBATH
MOHATHSA BEKTOPA, €r0 JJIUHbI, KOJUIMHEAPHBIX U
PaBHBIX BEKTOPOB; MOTUBUPOBATH BBEICHUE
MOHATHUN U IEVCTBUI, CBSI3aHHBIX C BEKTOPAMH,
COOTBETCTBYIOIIUMHU IMPUMEPAMHU, OTHOCAILIMMUCS K
(bu3MUeCKUM BEKTOPHBIM BEJIMYMHAM; MPUMEHATH
BEKTOPBI U IEUCTBUS HAJ HUMH IIPU PELLIEHUU
TEOMETPUUYECKHX 3a/1a4.

1,3,5

3. Merox koopaunar 10 4.

Paznoxenue BEKTOpa 1o nByM | OOBSCHATD u WLTIOCTPUPOBATh nousatus | 2,3,5
HEKOJUTUHEAPHBIM BEKTOpaM. | IPSAMOYTOJIbHOM CHUCTEMbI KOOPJMHAT, KOOpIWHAT
Koopaunatel BekTopa. CBs3b MEXIOYy | TOMKM M KOOpPAMHAT BEKTOPa; BBIBOJAWTH W
KOOpJIMHATaAMU BEKTOpa U | UICTIONIb30BaTh MpU pEeHIeHUH 3a7ad  (OpMYJIbI
KOOpIMHATAMU €ro Hayaja M KOHLA. | KOOPAUHAT CEPENNHBbl OTpE3Ka, JUIMHBI BEKTOPA,
[IpocTeiimme 3agaum B KOOpPAMHATAaX. | paCCTOSHUS MEXKIY [BYMSI TOYKAMH, YpPaBHEHUS
YpaBHEHHE JIMHUM HAa IUIOCKOCTH. | OKPYXKHOCTH U IIPSIMOU.
YpaBHEHHE OKPYKHOCTH. Y PaBHEHHE
MPAMOM. [IpumeHeHne BEKTOPOB U
KOOpJMHAT NPU PELICHUU 3a]1a4.

4. CooTHOLIEHNE MeKIAY CTOPOHAMM U yIrJIaMH TpeyrojbHuka. CkaasipHoe

npousBeaeHne BeKTopos. 11 u.
Cunyc, KocuHyC, TaHreHCc U | DopMyIHpoOBaTh U WILIIOCTPUPOBATH omnpezaeneHus | 3,5,8

KOTaHTeHC yria. TeopemMa 0O IUIOMIAIH
TpeyrojibHuKa. TeopemMa CHHYCOB H
Teopema KOCUHYCOB. Pemenue
TPEYTOJIbHUKOB. W3smepurenbHble

CHHYC4, KOCHMHYCA, TAHI'CHCA WM KOTAHI'CHCA YIJIOB

or 0 1o 180°; BBIBOJIUTh OCHOBHOE
TPUTOHOMETPHUYECKOE  TOXAECCTBO M (OPMYJIBI
NPUBEIACHKUS,  (OPMYJIMpPOBATh W JIOKA3bIBATh
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paboTHI.

CxkanspHoe IIPOU3BECHUE
BEeKTOpoB. CKallsipHOE MpPOU3BEACHUE B
koopauHaTax. CBoilcTBa  CKaJspHOIO
OpOU3BEACHUS  BEKTOpOB.  Perienue
3ajad.

TEOPEMBI CUHYCOB M KOCHHYCOB, NPHUMEHATH HX
OpU PEIICHUH TPEYrojdbHUKOB; OOBSICHSTH, Kak
UCIIOJIB3YIOTCS TPUTOHOMETPUUYECKHE (POPMYJIbI B

WU3MEPUTEITBHBIX pabotax Ha MECTHOCTH;
bopMynHpoBaTh ONpENEICHUs yrIia MEXKIY
BEKTOpaMHU U CKaJSIPHOTO  TPOU3BEACHUS

BEKTOPOB;  BBIBOAUTH  (HOpPMYITYy  CKaJSIPHOIO
NPOU3BEICHUS  4Yepe3 KOOPAMHATBI  BEKTOPOB;
(dbopMynupoBaTh U OOOCHOBBIBATH YTBEPXKIIEHUE O
CBOMCTBAxX CKaJIIPHOTO IIPOU3BEICHMUS;
UCIIOJIB30BaTh CKAJIPHOE MTPOU3BEIEHUE BEKTOPOB
IIPU PELICHUH 3a]1a4.

5. linHAa OKPYKHOCTH U IUIOIAAbL Kpyra. 12 u.

[IpaBunbHBIE  MHOTOYTOJIBHUKHU.
OKpY>KHOCTB, OTNMCaHHas OKOJIO
MPaBUJILHOTO MHOT'OYTOJIbHUKA.
OKpY>XHOCTh, BIIUCAHHAs B MPABUJIbHBIN
MHOTOYTOJIbHUKH. DopmyIIbI U151
BBIYMCJICHUSI IUJIOMIAAM  IPaBWIHHOTO
MHOTOYTOJIbHUKA, €r0  CTOPOHBI U
paadyca  BIOMCAHHOM  OKPY>KHOCTH.
[TocTpoenue MPaBUIIbHBIX
MHOTOYTOJIbHUKOB. [[JINHA OKPY>KHOCTH.
[nomaae kpyra. IDiomanes KpyroBoro
cekropa. Pemenue 3amauy.

@opMynMpOBaTh  ONPEJIECTICHUE MPaBUIILHOTO
MHOTOYTOJIbHUKA; (DOpMYIMpOBaTh M JIOKa3bIBATh
TEOpEMbI 00 OKPY)KHOCTSX, OIMCAHHOW  OKOJIO
IIPABWIBHOIO ~ MHOI'OYI'OJIBHMKA W BIIMCAHHOU B
HEro; BBIBOAWTH M HUCIOJB30BaTh (DOPMYJIbI MJis
BBIYMCIICHUS IJI0IIA 1 MIPaBUJIBHOTO
MHOTOYTOJIbHUKA, €ro CTOPOHBl M pajuyca
BIINCAHHOW OKPY)KHOCTH; pellaTh 33aJa4yd Ha
MIOCTPOCHHE TPABWIBHBIX MHOTOYTOJBHUKOB; 00b-
SICHSITh ~ TIOHATUS  JUJIMHBI OKPY>KHOCTH u
IUIOLIAIN Kpyra; BBIBOJAUTH (QOPMYIBI ISt
BBIYMCIICHUS JUIMHBI OKPY>KHOCTH W JUIMHBI IyTH,
IUIOIIAAM Kpyra M IUIOIIaAu KPYTrOBOT'O CEKTOPa;
PUMEHSTH OTH (DOPMYIIBI IPH PEIICHUH 3a]1aY.

3,5,8

6. /IBmxenust 8 u.

| OOBSCHATH, YTO TaKOE OTOOPAKEHUE ILIOCKOCTH

12,35
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OtoOpaxkeHre  TJIOCKOCTH  HA
ce0q. Ilomstme nBmxenus. CBONMCTBa
nprkeHud. OceBas W LEHTpalbHas
cummerpud. [lapannenpHblid TEpEHOC.
[ToBopor. Hanoxenuss u JIBUXKEHHS.
Pemenue 3amau.

Ha cebdsd W B KakoOM CIydyae OHO Ha3bIBAETCA
JBUKEHUEM IUIOCKOCTU; OOBSCHITh,  YTO TAKOE
oceBasi ~ CUMMETpHs,  LEHTpajbHasi CUMMETpPHI,
napajiesIbHbI IEpEHOC U OBOPOT; 0OOCHOBBIBATD,
YTO TU OTOOPAKEHUS IIIOCKOCTH Ha ce0sl ABISIOTCA
JBWOKEHUSMHU; OOBACHATh, KAKOBAa CBSI3b MEXKAY
JBWOKCHUSMU UM HAJIOKEHUSMU; WIUTIOCTPUPOBATH
OCHOBHBIE BUJIbI IBUIKEHUM.

7. HauyaJibHbIE CBeJICHUA U3 CTepeoMeTpHuH. 8 4.

[Ipenmer CTEPEOMETPUH.
['eomeTpuueckue Tena M MOBEPXHOCTH.

MHororpaHHuK. ITpusma.
[Tapannenenune. O6veM  Tena.
CaoiicTBa NPSIMOYTOJILHOTO
napa’suiesienuneaa. ITupamupa.
Humuaap. Konyc. Cdepa wu miap.
Pemienue 3amau mo Teme « Tema
BpAILCHU. Tena W NOBEPXHOCTH
BpallleHHsl: IWIMHAP, KOHYC, cdepa,

map, GOpMyJbl JI BBIYMCICHHS HX
IO ICH MMOBEPXHOCTEH U 0OBEMOB.

OOBSICHATH, YTO TAaKOE MHOTOTPAHHUK, €ro TpaHw,
p€Opa, BEpIIMHEI, JIMarOHAJIH, KaKoi
MHOTOTPaHHUK HA3bIBACTCS BBIMYKIIBIM, YTO TaKOE
N-yrojibHas pu3Ma, €€ OCHOBaHUsI, OOKOBBIC TPaHU
u OokoBble pEOpa, Kakasg mpHU3Ma HaA3bIBACTCS
NpsAIMOM M Kakas HAKJIOHHOM, 4YTO TAaKOE€ BBICOTA
TIPU3MBI, Kakas npusma Ha3bIBACTCS
napajulefienuneIoM ¢ Kakol —mapajiiesenue]y
HA3bIBAETCS MPAMOYTOJIbHBIM; (OPMYJIHPOBATH U
00OCHOBBIBaTh YTBEPHKICHHUS O CBOMCTBE JMAroHaiei
napajUiesienunena YW O KBajapaTe JAHaroHald
PSIMOYTOJILHOTO MapaJUIeNIeUIe N1a; OObICHATh, YTO
Takoe O00BEM MHOTOTpAaHHUKA; BBIBOAUTH (C
oMot npuHiuna Kasaasepu) hopmyiny oobéma
NpSIMOYTOJILHOTO — TIapajuiesenureaa; OOBICHATS,
KaKOM MHOTI'OTPAaHHUK HA3bIBACTCS MUPAMUION, YTO
TaKOo€ OCHOBAaHHWE, BEpPIINHA, OOKOBBIE TpaHW,
OokoBbIE pEOpa W BHICOTA MUPAMUIBI, KaKas
nUpamMuia Ha3bIBACTCS TNPABWIBHOM, YTO TakKoe
anodeMa TMPAaBUIBLHOW TMUPAMUIBI, TPUBOIAWTH
dbopmyy 00bEMa MUPaMUIBL; OOBSICHITH, KAKOE TEITO

3,4,5,8
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Ha3bIBACTCS IWJIMHPOM, YTO TaKOE €r0 OCh, BHICOTA,
OCHOBaHMS, paauyc, OOKOBas TIOBEPXHOCTb,
oOpasyronue, pa3-BEpTKa OOKOBOHM MOBEPXHOCTH,
KakuMu  (opMyJaMH  BBIpQXKAOTCS 00bEM U
wionaab OOKOBOW  TIOBEPXHOCTH  IMJIMHIPA;
OOBSCHATH, KaKOe TEJIO0 HA3bIBACTCS KOHYCOM, YTO
TAKOE €ro OcCh, BBICOTA, OCHOBaHHME, OOKOBas
NOBEPXHOCTh, OOpazyromme, pa3BEPTKa OOKOBOM
MIOBEPXHOCTH, KakuMHU (popMysaMHu BBIPAKAIOTCS
00bEM KOHYCa U MUIONIAh OOKOBOW MOBEPXHOCTH;
OOBSICHAATh, Kakasl MMOBEPXHOCTh Ha3bIBacTCs chepoit
Y KaKoe TeJIO Ha3bIBAETCsl MIAPOM, YTO TAKOE PAINYC
u quamerp cdepsl (mmapa), KakuMu (popmysiamu
BBIp@KAIOTCA OOBEM IMapa W IUIOMAab CQepsl;
M300pakaTh W PaCIlO3HABAaTh HA PUCYHKAX MPU3MY,
napajieNenuriesl, TUpaMuy, UIWHIP, KOHYC,
miap.

8. 00 akcuomMax IJIAHUMETPHUH 2 Y.

2,58

9. IloBTOpPEeHuUe 7 u.

COI'JTACOBAHO COI'JTACOBAHO

[IpoTokon 3acenanuss MO 3amecturens qupekropa no YMP
yuureneit || ypoBus o0yuenus MBOY MBOY OOII Ne 24 wum. Cepres
OOHI Ne 24 um. Cepres L{pirankoBa [{pirankoBa

ot 31 aBrycta 2021r. Nel

PykoBoautenr MO Anedupenko E.B.

bamkosa O.H. «31» aBrycta 2021 roma
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