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IHosicHUTEILHAA 3aNUCKA

[Iporpamma o reoMeTpum COCTaBlIeHa B COOTBETCTBUH C MosIoxkeHUussMu DenepaibHOro
rOCy/IapCTBEHHOI'0 00pa30BaTEILHOTO CTAHIapTa OCHOBHOTO OOIIETr0 00pa3oBaHusl, HA OCHOBE
npuMepHoit [IporpamMMbl OCHOBHOTO 00IIIeTO 00pa30BaHMsI IO MaTeMaTHUKE, y4eOHOTO TUIaHa
MKOY «Paatokunckasgs OOLL»:

- nporpammsl ['eomerpus,7 ki., ['eomerpus,8 xi., ['eomerpus,9 xi. [lox pex. JI.C. Aranacsana,
B.®.byry3oBa, C.b.Kanomiesa. //IIporpamMmsl i1 00111€00pa30BaTeIbHBIX YUPEKICHUH.
I'eometpus. 7-9 knaccel/Coct. T.A.Bypmuctposa.- M: [Ipocsemienue, 2008;

- yuebHuka: JI.C. AranacsH, B.®.byrysos, C.b.Kagomues u ap. 'eomerpus. 7-9 knaccel. -M.:
[Ipoceemenue, 2009 .

IIporpaMmma HampaB/ieHa Ha OCBOeHMe IUIAHUPYEMbIX NpeIMEeTHbIX Pe3y/bTATOB U
pPe3yJIbTaTOB MEKAUCHUILIMHAPHON MPOrpaMMbl YHUBEPCAJIbHBIX /I CTBHIA.

I/I3yquHe MpeamMeTa HaIIPABJIICHO HA JOCTHIKCHUC CIICAYIOIUX Lenei:

- IPOJIOJDKUTH OBJIAJICHUE CUCTEMOW MaTeMaTHYCCKUX 3HAHUI U YMEHUH, HEOOXOAUMBIX JUISI
MIPUMECHCHHUS B IPAKTUICCKON JCSITEITLHOCTH, M3yUEHUSI CMEKHBIX JUCIUILTNH, POIOJDKEHUS
o0pa3zoBaHMs;

- HHTCJUICKTYAJIbHOC pa3BUTHUC, (bOpMI/IpOBaHI/Ie Ka4yeCTB JIMYHOCTH, H€O6XOI[I/IMI)IX YCJIOBCKY IJIA
HOHHOHGHHOﬁ KU3HHU B COBPEMCHHOM 06H_[eCTBeZ SICHOCTb U TOYHOCTb MBICIIN, KPUTHUYHOCTDb
MBIINJICHUA, MHTYWI WS, JIOTHYCCKOC MBIINIJICHUC, 3JICMCHTDBI aHFOpHTMquCKOﬁ KYJIBbTYPHI,
IMPOCTPAHCTBCHHBIX HpeI[CTaBHeHHP’I, CIIOCOOHOCTH K MpeoaOJICHUIO pr,HHOCTCI\/’I;

- q)OpMI/IpOBaHI/IC Hpe)ICTaBJ'IeHI/Iﬁ 00 HACAX U METOJAaX MATCMATHUKU KAaK YHUBCPCAJIBHOI'O A3bIKa
HAayYKH U TEXHHUKHU, CPECACTBA MOACTIUPOBAHUA SIBIICHHUH U mponecCoB;

- BOCIIUTaHHE KYJIbTYPhI IMYHOCTH, OTHOIIICHUS K MATEMATHKE KaK K YaCTH 00IeYeT0BeUYeCKOn
KYJIbTYpbI, TOHUMaHUE 3HAYUMOCTH MaTeMaTHUKU JTsl HAyYHO- TEXHUUECKOTO MpoTrpecca;
MproOpeTeHne KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTHYECKH 3HAYUMBIX YMEHUH,
(hopMupOBaHHE SI3bIKA OMUCAHUS 0OBEKTOB OKPYXKAIOIIEr0o MUPA, I Pa3BUTHUS
MIPOCTPAHCTBEHHOTO BOOOPAXEHHS M UHTYUIIMH, MAaTEMAaTUYECKON KYIbTYPBI, A1 SCTETUYECKOTO
BOCITUTAHUS 00yYaAIOITUXCSI.

B xozne npenogaBanust reomeTpuu B 7-9 kinaccax, paboTsl HaJ GOPMHUPOBAHUEM Y yUaAIIUXCS
NEPEUHCIICHHBIX B MIPOrpaMMe 3HaHUN U yMEHHH, cieayeT oOpaiiarh BHUMaHHE Ha TO, YTOObI
OHM OBJIQJICBAJIM YMEHUSIMH OOIIEy4eOHOTO XapakTepa, pPa3HOOOpa3HBIMH CIOCOOaMU
NeSITeIbHOCTH, IPUOOPETAIN OTIBIT:

® [UIAHUPOBAHUA H OCYIICCTBIICHUSA aJIFOpI/ITMH‘IeCKOﬁ ACATCIIBHOCTHU, BBIIIOJITHCHUA
3aJaHHBIX 1 KOHCTPYUPOBAHUSA HOBBIX aJITOPUTMOB;,

® PpCHICHUA pa3H006pa3HHx KJIaCCOB 3aJia4 U3 PA3JIMYHBIX Pa3JCJIOB KypCa, B TOM YHCJIC
3aaad, Tpe6y101u14x IMOUCKa IIYTHU U CII0c000B PCUICHUA,

®  HCCIIE/OBATEIbCKON JIEATEIBHOCTH, PpAa3BUTHS WJCH, MPOBEJCHUS AKCIIEPUMEHTOB,
0000111eHus, TOCTAHOBKH U ()OPMYIHPOBAHNUS HOBBIX 337a4;

® SICHOI0, TOYHOTO, TPAMOTHOT'O U3JIOKEHUS CBOMX MBICIEH B YCTHOM U IMCbMEHHOM peyH,
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HCIIOJIb30BAHUA PA3JIMYHBIX A3BIKOB MATCMATHKHU (CHOBCCHOI‘O, CHMBOJIMYCCKOI'O,
rpau4ecKkoro), cBOOOHOrO TMepexoa ¢ OJHOTO s3bIKa Ha APYTOW IS WJUTFOCTPAIIHH,
HHTEpIpETaluy, apryMEHTAUU U JT0Ka3aTeIbCTBA,

® [POBEJCHHUS JOKA3aTEIbHBIX PACCYXICHHM, apryMCHTAIIMH, BBIIBMOKCHUS THUIIOTE3 M HX
00OCHOBAHHS;

® [IOMCKa, CHUCTEMaTH3allud, aHaliu3a W KiaccHu(UKauuu WHPOPMAIUHU, HCIIOJIb30BaAHHS
pa3HOOOpa3HbIX WH(POPMALMOHHBIX HCTOYHHKOB, BKJIIOYas y4EOHYHO W CIIPABOYHYIO
JTUTEPaTypy, COBpeMEHHbIC NH()OPMAIIMOHHBIC TEXHOJIOTHH.

OgazicHHE yJaIUMUCS CUCTEMOM FeOMETPUYCCKUX 3HAHUI U yMEHUI He0OOXOIMMO B
MOBCETHEBHOM JKU3HMU, IS U3YYCHHSI CMEXKHBIX JUCIUIUIMH U IPOAODKECHUsT 00pa3oBaHUsI.

[IpakTryeckass 3HAYMMOCTh IIKOJIBHOTO Kypca Te€OMETpUH O0YCIOBICHA TEM, YTO €ro
O0OBEKTOM  SIBJISIFOTCSI  MPOCTPAHCTBEHHBIE  (POPMBI M KOJWYECTBEHHBIE  OTHOIICHUS
JEHCTBUTENILHOTO MUpPa. [ 'eoMeTprudeckast MoAroToBKa HEOOXoIuMa JIsi IOHUMAaHUS IPHUHIIATIOB
YCTPOMCTBA M WCIIOIH30BAHUS COBPEMEHHOW TEXHUKH, BOCHPHUSTHS HAYYHBIX M TEXHUYCCKHX
NOHATHM ¥ wuAed. MaremaThka SBISeTCS S3BIKOM HayKu U TexHUKH. C e NOMOIIbIo
MOJICTTUPYIOTCS Ml H3y4YaIOTCsl SIBJICHHSI M ITPOLIECCHI, TPOUCXOISIINE B TIPHPOJIC.

['eomerpust sIBISICTCSI OJHMM M3 OINOPHBIX IPEIMETOB OCHOBHOW NIKOJBI: OHA
obOecrieunBaeT M3y4YCHHE JPYTUX TUCIUILUIMH. B mEepByl0 odepesr 3TO OTHOCHUTCS K IpeaMeTam
€CTeCTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTH K (Qu3uke. Pa3BUTHE JIOTMYECKOTO MBINUICHUS
oOydJamuMucs Tpu  OOYYCHHMH TI'E€OMETPHUH  CIIOCOOCTBYET  YCBOCHHIO  IPEAMETOB
TYMaHUTAPHOTO IHMKJA. [IpakTHUecKWe YMEHHMsI M HABBIKH TI'€OMETPHUYECKOTO XapakTepa
HEOOXOUMBI JUIS TPYAOBOM JACSITEILHOCTH U MPOPECCHOHATBHON MOITOTOBKHY IIKOJIEHUKOB.

OO0mas xapakTepucTUKa y4e0HOr0 nmpeamera.

Maremaruueckoe 00pa3oBaHUE IO T€OMETPUU B OCHOBHOMW INKOJE CKJIAABIBACTCS U3
CIENYIOLIMX COJIepKAaTeNIbHBIX KOMIIOHEHTOB: apugymemuxa, anzeopa, 2eomempusi;
971eMeHN bl KOMOUHAMOPUKU, MeOPUU 6EPOAMHOCHEll, CHIAMUCMUKU U JI02UKU.

Apugpmemuka npusBaHa CHocoOCTBOBATH MNPUOOPETEHUIO MPAKTUYECKHX HABBIKOB,
HEOOXOJUMBIX ISl TIOBCEAHEBHOM >ku3HU. OHa chayXuT 0a30i [JIs BCETO JaIbHEHIIEro
M3YYEeHUS MaTeMaTHKH, CIIOCOOCTBYET JIOTUYECKOMY Pa3BUTHIO M (OPMHUPOBAHUIO YMEHHS
MOJIb30BATHCA AJITOPUTMAMHU.

Anceopa nanenena Ha GOpMUPOBAHHE MAaTEMATHUECKOTO ammapara Ui pelleHus 3aad
W3 MaTeMaTUKH, CMEXHBIX TIPEIMETOB, OKpYXKaloled peadbHOCTH. S3bIK anreOpsl
NOAYEPKUBAECT 3HAYECHUE MAaTEMAaTUKU Kak si3bIKa JJIsl IOCTPOSHUSI MAaTEMAaTUYECKUX MOJIETIEH,
MIPOIIECCOB U SBJICHHUH peajbHOTO MUpAa.

OpHol W3 OCHOBHBIX 3aj7]au M3y4YeHUs! anreOpbl SIBISIETCS Pa3BUTHE aITOPUTMHUYECKOTO
MBIIIICHUS, HEOOXOJUMOTO, B YaCTHOCTH [IJII OCBOCHHS Kypca WH(OPMATHKH, OBJIAJICHUE
HABBIKAMU JCTYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanrne cuMBOIHUYECKUX (POPM BHOCUT CBOM
cienuUYecKuil BKJIAJ B pa3BUTHE BOOOPAKEHHs, CIIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Jpyroii BakKHOW 3aavyel HM3y4eHHs aireOphl SBISICTCS TOJYYCHHE MIKOJIbHHUKAMU
KOHKPETHBIX 3HAHUN O (YHKIIMSIX KaK BaKHEHIIEH MaTeMaTHYecKON MOJENH ISl OIUCAHUS U
HCCIIEAOBaHUS Pa3HOOOpa3HBIX MPOIIECCOB (paBHOMEpHBIX, PaBHOYCKOPEHHBIX,
HKCIIOHEHIIMATBHBIX, IEPUOANYECKUX U Jp.), AN (OPMUPOBAHUS Y yUAIIUXCS MPEACTaBICHUN
0 pOJIM MAaTEeMAaTHKU B PA3BUTHU ITUBUIIU3AINH U KYJIbTYPHI.

T'eomempusn — onvH W3 BAXXHEUIINX KOMIIOHEHTOB MaTeMaTHYeCKOro OOpa3oBaHMI,
HEOOXOIUMBIA I TIPHOOPETEHHUS KOHKPETHBIX 3HAHUH O TMPOCTPAHCTBE M TMPAKTHYECKHU
3HAUYMMBIX yYMEHUU, (OPMUPOBAHUS S3bIKA OMUCAHHUS OOBEKTOB OKPYXKAIOIIETO MHpaA, IS
Pa3BUTHSI MTPOCTPAHCTBEHHOTO BOOOPAKECHHS W WHTYHIIMH, MAaTEMaTHYECKON KYJIBTYPBI, IS
ACTETUYECKOTO BOCHUTAHHUA Yydalluxcs. M3ydeHue reoMeTpuud BHOCUT BKIIAJl B Pa3BUTHE
JIOTUYECKOTO MBITIUICHHS, B (JOPMHPOBAHUE TTOHATHS I0KAa3aTEIbCTRA.



dnemenmol n02uKU, KOMOUHAMOPUKU, CMAMUCMUKU U MEOPUU GEPOAMHOCHEll
CTaHOBSTCA 0O0s3aTENIbHBIM KOMIIOHEHTOM HIKOJILHOTO OOpa30BaHMs, YCHJIMBAIOIIUM €ro
NPUKIAJHOE W TPAKTUYECKOe 3HAueHHe. JTOT MaTephal HeoOXOIuM, MPEeKIe BCEro, Uis
dbopmupoBanusa (QYHKIIMOHATBHOW I'PaMOTHOCTH — YMEHUW BOCIPUHUMATh U aHAIW3UPOBAThH
UH(OPMALINIO, TPEACTABICHHYIO B Pa3IMYHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIA XapakTep
MHOT'MX pPEaJIbHbIX 3aBUCUMOCTEH.

B xoJie ocBoeHus coaeprkaHus Kypca TeOMETPUN yJaIMecs M0JIy4atoT BO3MOKHOCTD:

- Pa3BUTh NPEJICTABICHUE O YHUCIIE U POJIU BBIUUCICHUN B YEIOBEUECKON MPAKTHUKE;

— chopMHpOBaTh TMPAKTHYECKHUE HABBIKA BBIMOJIHEHUS YCTHBIX, IHCbMEHHBIX
MHCTPYMEHTAJIBHBIX BBIUMCIIEHUH, Pa3BUTh BBIYUCIUTENBHYIO KYJIbTYPY;

- OBJIAJIETh CUMBOJINYECKHUM SI3bIKOM F€OMETPUH;

- BbIpaboTaTh (POpPMAIBbHO-ONEPATUBHBIE TEOMETPUYECKHE YMEHHUS U HayuUThCA
IMPUMEHSATH UX K PEIICHUI0 MaTEMAaTUYECKUX U HEMAaTEMaTUYECKUX 3a/1a4;

—  Ppa3BUTH [IPOCTPAHCTBEHHBIE NPEACTABICHUS U U300PA3UTENbHBIE YMEHMUS;

- OCBOUTb OCHOBHbIE (DaKTbl M METOJbl IJJAHUMETPUHU, I[O3HAKOMUTHCA C
IPOCTEHIINMHU IPOCTPAHCTBEHHBIMU TEJIaMH U UX CBOMCTBaMU;

— MOJIYYUTh PECTaBICHUS 00 0COOCHHOCTSX BHIBOJIOB U IIPOTHO30B;

—  DPa3BHUTH JIOTUYECKOE MBIIUICHHE W pPEYb — YMEHHS JIOTMYECKH OOOCHOBBIBATH
CYXKICHMUS;

— MIPOBOJIUTH HECIIOKHBIE CUCTEMATU3ALINHY;

— MPUBOAUTH IPUMEPHI M1 KOHTPIIPUMEPHI;

— UCIIONIb30BaTh PA3NUYHbIC S3BIKM MAaTeMAaTUKH (CIIOBECHBIA, CHMBOJIMYECKHIA,
rpadpuueckuil)  ANS  WUIIOCTpPAllMM,  UHTEpPIpETalud, AapryMeHTalud |
JI0Ka3aTeNbCTBA;

— chopMUpOBaTh TMpEACTaBICHUS 00 M3y4yaeMbIX TOHATHUAX M METOJaX Kak
BaXHEHILNX CPEACTBAX MaTEMATHUECKOIO MOJIEIUPOBAHUS PEANIBHBIX ITPOLIECCOB U
SBJICHUM.

Mecto yuyeOHoro npeamera «I'eomerpusi» B y4eOHOM ILIaHe

JanHas mporpamma paccuuTaHa Ha 190 dacoB: 2 yaca B HENIENIO HauWMHas CO BTOPOM
yeTBepTH B 7 kiacce (52 yaca), 2 yaca B Hepenmo B 8 kimacce (70 gacoB), 2 yaca B Henemno B 9
kimacce (68 uacoB). JlaHbIE Kypc obOecreunBaeT o00s3aTenbHBIA 00I1€00pa30BaTENbHbBIN
MUHHMYM ITOJTOTOBKH YYaIIUXCS 110 MaTEMaTHKe.

I'onoBas yueOHast Harpy3ka B 52 yaca B 7 kiacce, 70 yacoB B 8kiiacce u 68 yacoB 9 kiacce
COOTBETCTBYET CAHUTAPHBIM U TUTHEHUYECKUM HOPMaM.

1. JInuHOCTHBIE, MeTaNIPpeIMETHBIE U NPeIMETHbIE Pe3yJIbTaThl 0CBOCHUS
KOHKPETHOr0 y4eOHOoro npeamera «I'eomerpusp)

4. Jluunocmmuoie, memanpeomemmusie u npeoOMenHvle pe3yibmansl 0C60EHUA npedmema
2ceomempuu 7-9 knacc

[Iporpamma obecrieunBaeT JOCTUKEHHE CIEAYIOIIUX Pe3yIbTaTOB OCBOEHHUSI 00pa3oBaTENbHON
IPOTrpaMMbl OCHOBHOTO 00I1Ier0 00pa30BaHus:

JUYHOCMHbIE:

1) ¢dopmupoBaHMe OTBETCTBEHHOI'O OTHOLIEHHMS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
00ydJaronuxcsi K CaMOpPa3BUTHUIO M CaMOOOPa30BaHMIO Ha OCHOBE MOTHBAIMM K OOYyYECHUIO U
MO3HAHUIO, BBIOOPY JAajbHelmero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKHM B MHUpe Hpodeccuit u



npo(eCCHOHANBHBIX  MPEANOYTCHH,  OCO3HAHHOMY  TOCTPOSHUI0  WHAMBUAYAIbHOMN
00pa3oBaTeNbHOI TPACKTOPUU C YUETOM YCTOMYUBBIX [TO3HABATEIBHBIX HHTEPECOB;

2) ¢dbopMUpOBaHHE IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHKHY;

3) ¢gopmupoBaHHE KOMMYHUKATHUBHOW KOMIIETEGHTHOCTH B OOINEHWU M COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTApIIMMH U MJIAJIIUMU B 00pa30BaTeIbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO-
MCCJIEI0BATENBCKOM, TBOPUECKOMN U IPYTUX BUJIAX JIEATEIbHOCTH;

4) ymeHHe SICHO, TOYHO, IPAMOTHO H3JIaraThb CBOU MBICIM B YCTHOW W MUCBMEHHOW peyu,
MOHUMATh CMBICJI ITOCTABJICHHON 3aJ]auM, BHICTpAaUBaTh apryMEHTAIIUIO, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEDBI;

5) KPpUTUYHOCTh MBILUICHUSI, YMEHUE PACIIO3HABAThH JIOTUYECKU HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJIMYATh TUIOTE3Y OT (paKTa;

6) KpeaTUBHOCTb MBILIUICHUS, WHUIMATUBY, HAXOJYUBOCTh, AKTUBHOCTb TMpPU PEHICHUU
FEOMETPUUYECKUX 3a7ay;

7) yMeHuEe KOHTPOJIUPOBATH MPOIIECC U PE3YJIbTAaT YIeOHON MaTEMaTUYECKON e TEIHHOCTH,

8) crocoOHOCTH K AMOLIMOHAIILHOMY BOCIPHUATHIO MaTeMaTHUYEeCKUX OOBEKTOB, 3a/1a4, PELICHU,
paccyXJIeHH;

MemanpeomemHvle:

1) yMeHHe CaMOCTOSATENbHO IUJIAHUPOBATh AJIbTEPHATUBHBIC IIYTH JIOCTHXKCHHUS LETIeH,
OCO3HAaHHO BBIOMpaTh Hanbonee 3(hPeKTUBHBIE CIIOCOOBI pEelIeHNs YUYEeOHBIX U MO3HABATEIbHBIX
3a/1ay;

2) yMEHHE OCYIICCTBIATH KOHTPOJb IO PE3yJabTaTy M IO CIIOCOOY NCHCTBHS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTHh HEOOXOIUMbIE KOPPEKTUBBI

3) ymeHHE aJleKBaTHO OIICHMBATh MPABHJIBHOCTh WM OIIMOOYHOCTH BBITIOJHEHUS Y4eOHOM
3a1a4n, €€ O0BEKTUBHYIO TPYIHOCTh H COOCTBEHHBIC BO3MOXXHOCTH €€ PEIICHHUS,

4) oco3HaHHOE BIAJICHUE JIOTUYECKUMHU [IEHCTBUSMHU OMpPEIEICHHUs] TOHATUN, O0O0OIICHHUS,
YCTaHOBJICHUS] aHAJIOTUH, KJacCU(UKAIIMKA Ha OCHOBE CAMOCTOSATEILHOTO BHIOOpAa OCHOBaHUH U
KPUTEPHUEB, YCTAHOBIICHUS POJAOBHUIOBBIX CBS3€EH;

5) yMeHHe yCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PacCyXICHUE,
YMO3aKII04YeHrne (HHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUH) U BHIBOJIBI;

6) ymeHue co3JaBaTh, MPUMEHATh U TMPEOoOPa30BBHIBATH 3HAKOBO-CHUMBOJMYECKHE CPEJCTBA,
MOJIETIM U CXEMBI JJIs PelIeHUs] y4eOHbIX U MO3HABaTeNbHBIX 3a/1a4;

7) yMeHuEe OpraHU30BBIBATh YYEOHOE COTPYTHUYECTBO U COBMECTHYIO ACATEIHHOCTh C YUUTEIEM
U CBEPCTHUKAMU: OINPEAENATh IENd, pacupefensirth (YHKIUH U PONH YYaCTHHKOB, OOIIHe
crocoObl paboThl; ymMeHHE paboTaTh B TpYIIE: HAXOAUTH O0OIIee pelieHue W pa3peaTrh
KOH(MJIMKTHI Ha OCHOBE COTJIACOBAHMS TO3MIMA M y4€Ta WHTEPECOB; CIylIaTh MapTHEPA;
bopMyIupOBaTh, APrYyMEHTUPOBATH U OTCTAMBATh CBOE MHEHUE;

8) ¢opmupoBanue u pazBuTHe Y4eOHOI U OOIIENOIB30BATENBCKOW KOMIETEHTHOCTH B 00JIaCTH
MCIIOJIb30BaHuUsl HH(OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHosoruit (MKT-komnerenTHOCTH);
9) hbopmupoBaHue epBOHAYATBHBIX MPEICTABICHUN 00 UAEIX U 0 METOJaX MaTeMaTUKU Kak 00
YHUBEPCATHHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOACIUPOBAHUS SBJICHHUH U MPOIECCOB,;
10) yMeHue BUIETh MATEMaTHYECKYIO 3a7adyy B KOHTEKCTE MPOOJEMHON CUTYyalluu B JIPYTHUX
TUCIUTIIINHAX, B OKPYKAIOIIEH KU3HU;

11) ymeHune HaXxOOuTh B Pa3jIMYHBIX UCTOYHHKAX WH(POPMAIUIO, HEOOXOAUMYIO IS PELICHUS
MaTeMaTUYeCKNX TPoOJeM, W TPEICTaBIATh €€ B MOHATHOW ¢Gopme; MPUHUMATh DPEIICHUE B
YCIIOBUSX HETIOJHOM 1 N30BITOYHON, TOYHON U BEPOSTHOCTHON MH(OpMAIIHH;

12) ymeHue MOHUMATh W HCIOJIB30BaTh MaTEMaTHYECKHWE CPEACTBA HATJBITHOCTU (PUCYHKH,
YepTekKU, CXEMBI U Jp.) A WIUTIOCTPALlUU, HHTEPIIPETALMU, apTyMEHTAIUH;

13) ymMeHMe BBIIBUTATh TUIIOTE3BI IPH PEIICHUHN yU4eOHBIX 3a/1a4 ¥ TOHUMATh HEOOXOMMOCTh MX
MIPOBEPKHU;

14) ymeHHMe NpPUMEHATh HHIAYKTHBHBIE U JE€IyKTHBHBIE CIIOCOOBI PAacCyKIEHUM, BUICTbH
pa3uyHble CTPATErvy PELICHUs 3a/1a4.



IlnanupyemMblie pe3vabLTATHLI 00yUeHUs TpeaMeTa reoMeTpun 7-9 Kjaacc

PesynbTarel 0OyueHust mnpezacraBieHbl B TpeOoBaHMAX K YpOBHIO IOJATOTOBKU M 3a/al0T
CHCTEMY HTOTOBBIX pE3YyJIbTaTOB o0OydeHusi.  Pe3ymbTaThl JOJKHBI JOCTHYD DPELICHUS
IPAaKTUYECKHUX 3aJ]1a4, CBS3aHHBIX C HAXOXKICHHUEM I'€OMETPHUUYECKUX BEIMYMH (MCIOJB3Yys IpU
HEOOXOJUMOCTH CHPABOYHMKM M TEXHUYECKHE CpelncTBa). A  Takke IIOCTPOCHUH
reOMETPUYECKUMU HMHCTPYMEHTaMM (JIMHEWKA, YrOJIbHUK, LUPKYJb, TPAHCIIOPTHUP); BIaJECHUS
NPAaKTUYECKUMU HaBBIKAMH HCIIOJIB30BAaHUS T€OMETPHUECKUX WHCTPYMEHTOB /ISl M300paKeHHUs
¢buryp. 1 Taxxe HaX0XJEHUs JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

7 kiaacce
Haruasanasi reomerpust

OOyuamomuiics Hay4yuTCs:
1) pacmo3HaBaTh Ha 4YepTEekKax, PUCYHKAX, MOJEISIX U B OKPYXKAlOIIeM MHUPE IUIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUYECKHE (DUTYPHI;
2) pacnio3HaBaTh Pa3BEPTKH Kyba, MPSAMOYTOIBHOIO MapaieNenumne/a, MpaBUuabHON MUpaMUbl,
[WIAH]IPA U KOHYCA;
3) ompenenars Mo JTMHEHHBIM pazMepaM pa3BEPTKU (GUTYPHI TUHEHHBIE pa3Mepbl caMol (QUTypHI
¥ Ha000poT;
4) BBIYUCTATH 00BEM MPSAMOYTOJIBHOTO MapalljiesienuIesa.
OOyuaromuiicst noyuum 603MOHCHOCHLb:
5) ebluuciamo 00vEMBL NPOCMPAHCMBEEHHBIX 2€OMEMPUUECKUX (DuUYp, COCMABICHHbIX U3
NPAMOY20]IbHbIX NAPAJLIENEeNUNEe008;
6) yernyoumos u pazeumos npedcmasienus 0 RPOCMPAHCMEEHHBIX 2eOMeMPULECKUX ueypax;
7) npumeHsme nowsimue pazeéEpmiu 0Jisk 8bINOJHEHUS NPAKMUYECKUX PACUEMO8.
8 kiacce

I'eomeTpuueckue purypsi
OOyyaromuiic HAy4YuTCs:
1) monb30BaThCs A3BIKOM T€OMETPHUM ISl OMHCAHUS TPEIMETOB OKPYXKAIOIIEro MHpa M HX
B3aMIMHOT'O PACIIOJIOKCHHS;
2) pacmo3HaBaTh M HM300pakaTh Ha YepTeX axX M PUCYHKAX TeOMETpUYECKHe (PUTYypbl U UX
KoH(purypamnuu;3) HaXOAUTh 3HAUCHUS JJIUH JUHEHHBIX 3JIEMEHTOB (PUTYp M UX OTHOIICHWS,
rpagycHyto mepy yrioB oT 0 1o 180°, mpumeHsist onpenenenus, CBOMCTBa U MPU3HAKU QUTYP U
WX DJIEMEHTOB, OTHOIIEHUsI (GuUryp (paBeHCTBO, 1MOI00KME, CHMMETPUH, TTIOBOPOT, MapasuIeTbHBIN
MEPEeHOC);
4) omepupoBaTh C HAYAJIbHBIMHA TOHSTHSIMH TPUTOHOMETPHH W BBIMONHITH 3JICMCHTAPHBIC
orepainuu HaJ GyHKIUSIMH YTIIOB;
5) pemath 3a7a4M Ha JTOKA3aTeIbCTBO, OMUPAsICh HA H3yYCHHBIC CBOWCTBA (PUTYP U OTHOIICHUI
MEXy HUIMH U IPUMEHSIS U3yYSHHbBIE METOBI JJOKA3aTeNbCTB;
6) periath HECJIOKHBIE 3a/1a4d Ha TTOCTPOCHUE, PUMEHSST OCHOBHBIC aJITOPUTMBI TIOCTPOCHUS C
MIOMOIIIBIO ITUPKYJIIS ¥ TUHEHKY;
7) pemarh MPOCTEUIITNE ITTAHUMETPUICCKUE 3a7a9d B TIPOCTPAHCTRE.
OOyuaromuiicst noayuum 603MONCHOCHLb:
8) oenademv memodamu pewenus 3a0ay HA GLIYUCIEHUS U OOKA3AMENLCMBA. MEemOoOOM Om
NPOMUBHO20, MEeMOOOM NOO0OUs, MeMOOOM nepedbopa apuaHmos u MemooomM 2e0MempudecKux
mecm mouex,
9) npuobpecmu onvim npumeHeHus aneedOPAULECKO20 U MPUSOHOMEMPULECKO20 annapama u
uoetl 08UNHCEHUSI NPU PeUUeHUU 2e0MeMPUYeCKUX 3a0a4;
10) osraoemv mpaouyuoHHOU cXemou pewenus 3a0ay Ha NOCMPOEHUE ¢ NOMOUbIO YUPKYIS U
JIUHEUKU. aHanus, nocmpoenue, 00Ka3ameibCcmeo U Ucciedo8anue;
11) nayuumuvcs pewams 3a0auu Ha NOCMPOEHUE MEMOOOM 2eOMEMPULECKO20 MeCma MmoyeK U
MemooomM nOO0OUA;
12) npuobpecmu onvim uccre0o8anusi CEOUCME NIAHUMEMPUYECKUX Gueyp ¢ NOMOubIo
KOMHNbIOMEPHBIX NPOCPAMM,



13) npuobpecmu onvim evinonnenus npoekmos no memam: «I eomempuueckue npeobpazosanus
Ha naockocmuy, «llocmpoenue ompesxkos no gopmyney.
H3mepeHue reoMeTpU4eCKUX BeJTUYHH
OOyuyaromuiicss HAYyYUTCS:
1) ucmosnb30BaTh CBOWCTBA M3MEPEHUS [UIMH, IJIOMAACH W YIJIOB MPHU PEIICHUU 331a4 Ha
HAXO0XJICHUE JITTMHBI OTPe3Ka, UIMHBI OKPY>KHOCTHU, JITMHBI IyTH OKPYKHOCTH, TPaJyCHON Mephbl
yria;
2) BBIUUCIATH JUIMHBI JIMHEWHBIX AJIEMEHTOB (PUIYp U MX YIJIbl, UCHOJIb3Ys (POPMYIbI JIIMHbI
OKPYXKHOCTH ¥ JUTMHBI IYTH OKPYKHOCTH, GOPMYJIBI IUIomaaeu puryp;
3) BBIUMCIATH IUIOIMIAAN TPEYrOJbHUKOB, MPSIMOYTOJBbHUKOB, MapajulelorpaMMOB, Tparenui,
KPYTOB B CEKTOPOB;
4) BBIUUCIATH JUTMHY OKPY>KHOCTH, JUTUHY IYTH OKPYKHOCTH;
5) pemaTh 3a7a4M Ha JOKA3aTENbCTBO C UCTIOIB30BaHUEM (DOPMYII JUTHHBI OKPYKHOCTHU U JUTUHBI
JyTH OKPY>KHOCTH, (hopMyII riomaaen puryp;
6) pemath NPAKTUYCCKUE 3a/lady¥, CBS3aHHBIC C HAXOXJICHHEM TI€OMETPUYCCKHX BEIMYHH
(ucmonb3ys pu HEOOXOIUMOCTH CIIPABOYHHKH W TEXHUYECKHE CPE/ICTRA).
OOyuaromuiicst noyuum 603MOHCHOCHLb:
7) evluucasamo niowaou @Gueyp, COCMAsNeHHbIX U3 08YX uiu 0Ooiee NPSIMOY20NbHUKOS,
napaiienoepammos, mpeyeoibHUKos, Kpyea u cekmopa,
8) eswvluuCHIMb  NAOWAOU MHO20V2ONILHUKOS, UCHONb3YL OMHOWEHUS PAGHOBEAUKOCIU U
PABHOCOCMABNIEHHOCIU
9) npuobpecmu onvim npumeHeHusi anreeOPAUUECKO20 U MPULOHOMEMPUUECKO20 annapama u
uoeti 0BUNCEHUS NPU peuleHUU 3a0ay Ha 8bIYUCIeHUE NI0UWAOel MHO20)20IbHUKOS.
9 kJaacce

Koopaunartsi
BbeInyCKHUK Hay4uTCH:
1) BBIYHCIATH JJTMHY OTpPE3Ka 10 KOOPAWHATAM €r0 KOHIIOB; BBIYHCIATH KOOPIAUHATHI CEPEAMHBI
OTpe3Ka;
2) UCTIOJTL30BaTh KOOPAMHATHBIN METO/ JUISl U3YYCHHSI CBOMCTB MIPSIMBIX W OKPYKHOCTEH.
BbINYyCKHUK ROIYyUUm 603MOHCHOCHD:
3) osrademv KOOPOUHAMHBIM MEMOOOM PeeHUs: 3a0ad HA BbIYUCTIEHUE U OOKA3AMENbCMEBO;
4) npuobpecmu onvlm UCNONB306AHUL KOMNLIOMEPHLIX NPOSPAMM OJisl AHAAU3A HACTIHbIX
CIyyaes 83aUMHO20 PACNONONCEHUS OKPYHCHOCIEU U NPAMBLX,
5) npuobpecmu onvim evinoanenus npoexkmos na memy «lIpumenenue KOOPOUHAMHO20 MEMOOA
npu peuleHuy 3a0ay Ha GblYUCTIeHUE U OOKA3AMENbCMBOY.

BekTops!

BbINMyCKHUK HAYYHTCS:
1) omepupoBaTh C BEKTOpAaMHU: HAXOJUTh CYMMY M pPa3HOCTh JABYX BEKTOPOB, 3aJaHHBIX
TeOMETPHUYECKH, HAaXOJAUTh BEKTOP, PAaBHBIA MPOU3BEICHUIO 3a/IaHHOTO BEKTOpa Ha YUCIIO;
2) HaxOIUTh U1 BEKTOPOB, 33/JIaHHBIX KOOPAWHATAMU: JJIMHY BEKTOpPA, KOOPAMHATHI CYyMMBI U
pa3HOCTH JABYX M 0OJiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHHS BEKTOpA HA YWCIIO, MPUMEHSS
pU HEOOXOIMMOCTH COUETATENbHBIN, TEPEeMECTUTENBHBIN U pacCpeIeIUTENbHBIN 3aKOHBI,
3) BBIYUCIATH CKASIPHOE MPOU3BEJACHUE BEKTOPOB, HAXOJIUTh YIroJd MEXIY BEKTOpaMH,
YCTaHABIMBATh NMEPICHIUKYISIPHOCTD MPSIMBIX.
BBINYCKHUK ROJIYYUM 803MOMHCHOCHIb:
4) oBnaeTh BEKTOPHBIM METOIOM /IS PEIICHUS 3a7a4 Ha BBIYUCIICHUE U I0Ka3aTeIbCTRO;
5) nmpuoOpecTH OMBIT BBITOJIHEHUS MPOCKTOB Ha TeMy «lIprMMeHEeHHe BEeKTOPHOTO METOJa IPH
pEeIIeHNH 3a7]a4 Ha BRIYUCIICHUE U I0KAa3aTeIbCTBOY.



2. CopaepxxaHue y4eOHOro nmpeamera

7 KIACC

1. HayajabHbIe reOMeTpUYeCKHe CBeIeHUs

[Ipocreiiiniue reomerpuyeckue GUTyphl: IIpsiMasi, TO4YKa, OTPE30K, JydY, YTOJL.
[lonsitTue paBeHcTBa TeomeTpuuyeckux ¢uryp. CpaBHEHHE OTPE3KOB H  YIJIOB.
Hsmepenue oTpe3koB, AjnHa OTpe3ka. M3MmepeHue yrioB, rpaaycHas Mepa yria.
CMexHbIE U BEpTUKAJIbHBIE YIJIbl, UX CBOMCTBA. [leprieHIuKyIIsipHbIE TPSIMBIC.
OcnoBHast llenp - cuctemaTU3UpoOBaTh 3HAHUS Y4YalIUXCA O HOPOCTEHUIINX
reoMeTPUUYECKUX (PUrypax U uX CBOMCTBAX; BBECTH MOHSATHE paBEHCTBA (QUTYP.

B npanHOll TeMe BBOAATCS OCHOBHBIE TI'€OMETPUUECKHE TMOHSATHUS UM CBOMCTBa
MPOCTEUIIINX TEOMETPUYSCKUX (PUTYyp Ha OCHOBE HArJSIAHBIX MPEACTaBICHUN
y4Jalquxcsi ImyTeM oO0O0OIIeHUSI OYEeBUIHBIX MJIM U3BECTHBIX U3 Kypca MaTeMaTuku 1-6
KJIacCOB reomeTpuueckux (paxkroB. [loHsTHE aKCMOMBI Ha HAYAJIbHOM 3Tare O0y4YeHUs
HE BBOJUTCS, U CaMHU aKCHUOMBI HEe (POPMYIHUPYIOTCS B SIBHOM Buje. HeoOxoaumeie
HCXOJHBIE MOJIOKEHMS, HA OCHOBE KOTOPBIX HM3Yy4arOTCs CBOWCTBA I'€OMETPUUECKUX
¢uryp, npuBoaaTcs B onucareiabHol Gopme. [IpuHIIUTIHATBHBEIM MOMEHTOM JAaHHOU
TEeMBI SIBIISICTCS BBEJICHUE TMOHSATHUS PABEHCTBA I'€OMETPHUUECKUX (UTYp HAa OCHOBE
HarJIsiAHOTO IIOHSTHUsSl HaJioKeHusi. OnpenesieHHOE€ BHUMAaHHUE JOJDKHO YJIEJSIThCS
MPaKTUYECKUM MPUITOKESHUSIM T'€OMETPUUECKUX MOHSITHH.

2. TpeyrojibHUKH

TpeyronpHuk. [Ipu3Haku paBeHCTBa TPEyroJbHUKOB. lleprneHAuKyIsap K MOPSIMOU.
Menuanbl, OUCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOEIPEHHBIN TPEYTOJILHUK U
ero cBoicTBa. 3aJ1aul HA NOCTPOCHHUE C TOMOIIBIO IUPKYJIS U TUHEHKH.

OcHoBHast llens - BBECTH TIOHATHE TEOPEMBI; BBIPAOOTATh YMEHHE JOKa3bIBaTh
PaBEHCTBO TPEYTrOJbHUKOB C MOMOIIBIO N3yUEHHBIX IPU3HAKOB; BBECTH HOBBIN KJIacc
3a/Ja4 - Ha IIOCTPOEHMUE C TTOMOIIBIO IUPKYJIS U TUHEUKH.

[IpuzHakn paBeHCTBa TPEYTOJBHUKOB SBIISIFOTCS OCHOBHBIM pPa0OYHUM armnapaTrom
BCero Kypca reoMerpuu. JlokazaTenbcTBO OOJBIIEH HYAaCTH TEOPEM Kypca U TaKXKe
peleHue MHOTHMX 3aJad MOPOBOJAUTCS IO CJIEAYIOLIEH CXeMe: MNOMCK paBHBIX
TPEYTrOJILHUKOB - OOOCHOBaHHWE HMX PaBEHCTBA C IIOMOIIbIO KaKOro-TO IIpU3HAaKa -
CIEACTBUS, BBITEKAIOIIME W3 pPaBEHCTBA TPEyroJbHUKOB. [IpuMeHeHue mnpu3HaKoB
paBeHCTBa TPEYroOJbHUKOB NpPHU PEUICHUH 3aJad J1aeT BO3MOXKHOCTH ITOCTENEHHO
HakKarJimBaTh OIBIT NPOBEACHUS JIOKAa3aTeIbHBIX paccykjaeHui. Ha HauansHOM 3Tane
U3yUY€HUs] W TPUMEHEHHUs MPU3HAKOB PaBEHCTBA TPEYTOJbHUKOB II€JI€CO00pa3HO
HUCIIOJb30BaTh 32424/ C TOTOBBIMH UYEPTEKaAMHU.

3. [TapanyejabHble IPSIMbIE

[Ipu3Haku mnapajuienbHOCTH NPSAMBIX. AKCHMOMA NapaieidbHbIX NpsaMbIX. CBolcCTBa
nmapaieIbHBIX MPSMBIX.

OcHoBHas llenb - BBECTH OJHO M3 BaXKHEUIINUX MNOHATUU IMOHSITHE NapaijelbHBIX
NpsSIMBIX; JaTh MEPBOE MpeJcTaBIeHUE 00 aKCMOMax W aKCMOMAaTHYECKOM METOJZE B
T€OMETPHH; BBECTH aKCUOMY NapauICIbHBIX NPSIMBIX.

I[Ipu3Hakun © CBOWCTBA MapaJUIeAbHBIX TMPSAMBIX, CBS3aHHBIE C  yIJIaMH,
00pa30oBaHHBIMU TPH TEPECEUYCHUU JBYX MOPSIMBIX CEKylIed (HaKpecT JIeKalluMU,
OJITHOCTOPOHHHUMM, COOTBETCTBEHHBIMHU), IIIUPOKO HCMOJb3YIOTCS B JaJbHEHIIEM IIpHU
U3YyYCHUHU YETHIPEXYTOJIbHUKOB, MOJOOHBIX TPEYrOJILHUKOB, MPHU PEIICHUU 3ajiad, a
TaK>Xe B Kypce CTEpEOMETPUH.

4. CoOTHOIIIEHHUSI MEXKTY CTOPOHAMM M yIJIaMM TPEyroJibHUKA

Cymma yrioB TpeyroibHUKa. COOTHOIIIEHHE MEXJAYy CTOPOHAMH U yTIJjaMu
TpeyrojbHuka. HepaBeHcTBO TpeyroibHuka. [IpsSMOyrojibHbIE TpPEYroJdbHUKH, HX
CBOMCTBa W TIPU3HAKW paBEHCTBA. PaccTosHME OT TOYKHU 10 mnpsaMou. PaccrosiHue



MEXy NapajjleabHbIMU NpsiMbIMU. IIoCTpoeHME TPEyroJbHUKA 110 TPEM DJIEMEHTAM.

OcHoBHast lleap - paccMOTpeTh HOBBIE HWHTEPECHBIE W BaXHbIE CBOWCTBA
TPEYroJIbHUKOB. B aHHOM TeMme IO0Ka3bIBA€TCs OJHA U3 BAXXHEHUIIUX TEOPEM Ie€O-
METpUH - TeopemMa O CyMMe YIJIOB TpeyroiabHuka. OHa 1O3BOJIIET JaTh

KJIacCU(HUKAINIO TPEYTOJIbHUKOB MO yriaam (OCTPOYTOJIbHBIN, NPSIMOYTOJBHBIN,
TYNOYTOJBHBIN), a TaK)XK€ YCTAaHOBUTH HEKOTOpPBIC CBOWCTBA W IPU3HAKH PaBEHCTBA
OPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

I[TousitTue paccTosiHUS MEXIy IapajuUleJIbHBIMU TIPSAMBIMHA BBOJMUTCSI Ha OCHOBE
JOKa3aHHOW IIPEeABAPUTEIBHO TEOPEMBI O TOM, YTO BCE TOYKH KaXJAOW U3 JIBYX
napauieIbHbIX MNPSAMBIX PAaBHOYJAJICHBI OT JPYrov NpsiMoi. DTO MOHSITUE HUIpPaeT
BAXXHYIO POJIb, B YAaCTHOCTH MCIOJIb3YETCS B 3aa4ax Ha IIOCTPOCHUE.

IIpy pemieHun 3aad Ha NOCTPOCHHME B 7 KJAcCe€ CJEAyeT OTPAHUYUTBHCS TOJIBKO
BBITIOJITHEHUEM U OIMCAaHUEM MOCTPOCHUS MCKOMOUW (GUTYypbl. B OTHENBHBIX Ciydasx
MO>XHO MPOBECTH YCTHO aHajlu3 W J0Ka3aTeJbCTBO, a DJJIEMEHTHI HMCCJIEIOBAHUSA
JOJIKHBI IPUCYTCTBOBATH JIMIIb TOTAA, KOrJa 3TO OTOBOPEHO YCIOBHUEM 3aJl1a4yU.

5. IloBTOopenue. Penienue 3amau

8 KIIACC

1. YeThIpexXyroJabHUKHA

MHOTrOyTOJIBbHUK, BBHITYKIBIH MHOTOYTOJBHUK, YEeThIpeXyroiabHUK. [lapannenorpamm,
ero cpoictBa u npusHaku. Tpaneuus. [IpsimoyroynsHuk, poM0, KBaapat, UX CBOMCTBA.
OceBast 1 LIeHTpaJIbHAsi CHMMETPUH.

OcHoBHas llenp - uH3yuuTh HauOoOJee BaXHbIE BHUABI YETHIPEXYTOJBHUKOB -
rapajuieJIorpaMm, NpsSIMOYTOJILHUK, pOMO, KBaJpaT, TPANeuio; JaTh NPEACTaBICHUE O
¢urypax, o0agaronMX OCeBOI WM LIEHTPAIBHONW CUMMETpPHEI.

Jloka3zaTtenbcTBa OOJBIIMHCTBA TEOPEM JAaHHOW TEMBbl W PEMICHUS MHOTHX 3aaad
MPOBOJSATCS C MOMOIIBIO MPU3HAKOB PABEHCTBA TPEYTOJIHLHUKOB, IO3TOMY IOJIE3HO HX
IMOBTOPUTH B HAUAJIE U3YYCHUS TEMBIL.

OceBast u LeHTpajdbHasi CHMMETPUH BBOJSITCS HE KakK IpeoOpa3oBaHUE IUIOCKOCTH, a
KaKk CBOWCTBa TE€OMETPUUYECKHX (UTYp, B YaCTHOCTH YETHIPEXYTOJHHHUKOB.
PaccMoTpenue 3TuX NOHATUH KakK ABUXKEHUM INIOCKOCTH COCTOUTCA B 9 Kitacce

2. Ilomaab

[TonsTHe miomaau MHOroyrojibHUKa. [lnomanu npssMoyroyibHUKa, MapajuieJorpaMmma,
TpeyroiabHHKa, Tpaneuuu. Teopema [Tudaropa.

OcHoBHas Llens - paciupuTh U yriiyOuTh NOJIydeHHbIE B 5-6 Kjaccax MpecTaBICHUs
ydamuxcsi 00 M3MEPEHUN W BBIYMCICHUM TUIONIAACH; BBIBECTH (OPMYJIBI TUIOMIAASH
NpsIMOYTOJIbHUKA, MapajijlesiorpaMMa, TPeyrojibHUKa, Tpamneluu; JloKa3aThb OJHY U3
TJIaBHBIX TEOPEM reoMeTpuu - Teopemy [ludaropa.

BriBon ¢dopmysn st BBIUMCIIEHUS IUIOLIAZEH MPsSIMOYroJIbHHUKA, MapajuiesiorpaMmma,
TpEeyroJIbHUKA, Tpalellnd OCHOBBIBASTCS Ha JBYX OCHOBHBIX CBOMCTBax ILIONIAJICH,
KOTOpbI€ IPUHUMAIOTCS UCXOMs U3 HArJISIAHBIX MPEeJCTaBICHUM, a Takxke Ha (Gopmyie
IIoOmaan KBajapaTa, 00OOCHOBAaHHWE KOTOPOU HE SBIAETCS OO0sA3aTEIbHBIM [JIsI yda-
HIUXCS.

HerpangummoHHONW [UISI TIKOJIBHOTO Kypca SBISIETCS TeopeMa OO0 OTHOIICHUH
IUIomaae TPEeyroJdbHUKOB, HMMEIOIIMX MO paBHOMY yriy. OHa 1O3BOJISIET B
JTaTbHEHWIIeM 1aTh MPOCTOE JIOKA3aTeIbCTBO MPHU3HAKOB MOJIOOUs TPEYroJIbHUKOB. B
3TOM COCTOHUT OJIHO U3 MPEUMYIIECTB, O0YCIOBIECHHBIX PAaHHUM BBEICHHUEM ITOHSATHUS
ILIOIIA]H.

Hoxka3zatenbcTBo Teopembl Iludaropa ocHOBbIBaeTCcsi Ha CBOWCTBax IUIOIIAfeH u
dbopMysiax ais MUIOLIaZed KBaapaTra M HOPSAMOYTOJIbHUKA. JlOKa3bIBaeTcsi TakKKe
Teopema, oopatHas Teopeme Iludaropa.
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3. Ilono6HbBIEC TPEYTrOJIBHUKH

I[TonoOubie TpeyronpHUkU. Ilpu3Haku mnogoOuUsT TPEyrodbHUKOB. [IpuMeHeHHe
oJA00UsT K JIOKA3aTEeJIbCTBY TEOPEM M pemieHuio 3aaad. CHHYC, KOCUHYC M TaHTEHC
OCTPOro yrjia IpsiMOyTrOJIbHOTO TPEYrOJbHUKA.

OcHoBHast llenp - BBeCTH TMOHSTHE MOJOOHBIX TPEYrOJIHLHUKOB;, PACCMOTPETh
NpU3HAKU TOA0OUSI TPEYroJbHUKOB W WX NPUMEHEHUs; clAejiaTh IepBbIM miar B
OCBOCHHMH Yy4YalllUMHUCS TPUTOHOMETPUUYECKOTro amrmapara reomeTpuu. OmnpeneraeHue
MOoJOOHBIX TPEYTrOJHLHUKOB Ja€TCsI HE HAa OCHOBE IpeoOpa3oBaHUs MOJ00Us, a uepes
PaBEHCTBO YTIJIOB U NPOIIOPIIMOHAIBHOCTb CXOJICTBEHHBIX CTOPOH.

[Ipusznaku nono6usi TPEYTroJbHUKOB JIOKA3bIBAIOTCA C IIOMOIIBIO TEOpEMBI 00
OTHOIICHUH TUIOIaAeH TPEYTrOoJIbHUKOB, UMEIOIINX 10 pAaBHOMY YTIIy.

Ha ocHoBe mnpu3HakoB moJo0Hs J10Ka3bIBaeTCsi TEOpeMa O CpedHeH JUHUU
TPEYroJIbHUKA, YTBEPXKJCHUE O TOUKE MEPECEUCHUs] MeAUaH TPEYTroJIbHUKA, a TaKXKe
JIBa YTBEPKAECHUS O NPOIOPLUOHAIBHBIX OTPE3KAX B HNPSIMOYTOJIBHOM TPEYTOJbHUKE.
Haetcs mpeacraBieHre 0 METOAe MOAOOHS B 3ajauaX HA MOCTPOCHUE.

B 3akiroueHue TeMbl BBOJATCSA JJIEMEHTHl TPUTOHOMETPHUM - CHUHYC, KOCHUHYC U
TAHT€HC OCTPOTO yTIJjia MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

4. OKpyXHOCTH

B3aumHoe pacrnionokeHue mpsiMorl u OKpy»kHOCTU. KacaTenbHasi K OKPY>KHOCTH, €€
CBOMCTBO M Ipu3Hak. LleHTpanbHble M BIMcCaHHbIE yIJibl. YeThlpe 3amedaTesibHbIE
TOYKHM TPEYrojbHUKA. BrincanHas u onmvcanHasi OKpYy>KHOCTH.

OcHoBHas Llens - paciupuTh cCBeAeHUSI 00 OKPY>XHOCTH, IOJIyYeHHbIE yUYalllUMUCS B
7 KIlacce; W3yYUTh HOBBIC (PaKThI, CBS3aHHBIE C OKPYKHOCTHIO, ITO3HAKOMUTH
y4aluxcs ¢ YeThIpbMsI 3aMe4aTeIbHBIMUA TOUYKAMU TPEYTOJIbHUKA.

B paHHOW TEeMe BBOAMTCS MHOI'O HOBBIX MOHSITHA M paccMaTpyUBaAETCs MHOIO
YTBEPKACHUM, CBSI3aHHBIX C OKPYXHOCTbhIO. J[JII MX YCBOEHHUS CIIEAYyET YJEJIUTh
00JIbIIIOE BHUMAaHHUE PEUICHUIO 3aa4.

VTBepKACHUS O TOUKE MEePEeCceUeHUst OMCCEKTPUC TPEYTOJIbHUKA U TOUKE MepeceUeHUs
CEepEIMHHBIX MEPIICHANUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOJSITCS KaK CIICICTBUS
U3 TEOPEM O CBOWCTBAX OHCCEKTPUCHI yriia W CEPEAUHHOrO MNEepPIICHAUKYIspa K
orpe3ky. Teopema O TOUYKe TIEpECEUEHHUS] BBICOT TPEYrojbHUKa (WIH UX
MPOJIOJIKEHHU) TOKA3bIBAETCS C MOMOIIBIO YTBEPKJIEHUSI O TOUYKE MEePECEUEHUs cepe-
JIUHHBIX TIEPIICHIUKYJISPOB.

Hapsiny ¢ Teopemamu 00 OKpPY>KHOCTSIX, BOMCAHHOW B TPEYTrOJbHUK M OMHUCAHHOU
OKOJIO HEro, pacCMaTpHUBAIOTCS CBOMCTBO CTOPOH OMMCAHHOI'O YETBIPEXYTOJbHUKA U
CBOMCTBO YTJIOB BIIMCAHHOTO YETHIPEXYTOJIbHUKA

5. IloBTOopenue. Penrenue 3axau

9 KJIACC

1. Bextopsl. MeToa koopauHaT

ITonsitTne BekTopa. PaBeHCTBO BekTOpoB. CJl0O)K€HHWE W BBIYUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciao. Pa3ioxeHue BEeKkTOpa MO JBYM HEKOJUIMHEAPHBIM
BekTopam. Koopaunatel BekTopa. [Ipocreimne 3agaun B KOOpAWHATAX. Y PaBHEHUS
OKPY>KHOCTHU M TIpsiMoil. [I[puMeHeHne BEKTOPOB M KOOPJAWHAT NPU PELICHUM 3a7ad.
OcHoBHasa llenp - HayyuTh ydalquXCs BBINOJHATH JICMCTBUS HaJl BEKTOpPaMH Kak
HAMpaBJIEHHBIMH OTPE3KaMH, YTO BaXXHO [JIsI TPUMEHEHHUS BEKTOPOB B (U3HUKE;
MO3HAKOMHUTh C HCHOJb30BAHHUEM BEKTOPOB M METOJa KOOPAWHAT MpPHU PEIICHUU
reOMETPUYECKUX 3ajad. BekTrop onpenensercs Kak HalpaBJICHHBIM OTPE30K U
JICCTBHUS HaJI BEKTOPaMH BBOJATCS TaK, KaK 3TO MPHUHATO B (U3MKE, T. €. Kak
JICUCTBUS C HANIPaBIEHHBIMH OoTpe3kamMu. OCHOBHOE BHUMAaHUE JOJKHO OBITH YJIEJIEHO
BbIpA0OTKE YMEHHUI BBIMOJHSTH ONEpalluy HaJ BeKTOpaMH (CKJIaJbIBaTh BEKTOPHI IO
npaBUjlaM TPEYroJbHUKA W Hapajuieaorpamma, CTPOUTh BEKTOP, PABHBIM Pa3HOCTHU
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JBYX JIaHHBIX BEKTOPOB, a4 TAaKXX€ BEKTOP, PAaBHBIA IIPOU3BEACHUIO JAHHOI'O BEKTOpa
Ha ga"HHoe 4yucio). Ha mpumepax mokassiBaeTcs, KaK BEKTOPBI MOTYT IIPUMEHSITHCS K
pEIICHUI0 TeOMEeTpHYECKUX 3anad. JlemoHcTpupyercss 3(PHEeKTUBHOCTh MPUMEHEHUS
dbopMyJsT TSI KOOpJMHAT CEPEIMHBI OTPE3Ka, PACCTOSHUS MEXKIY ABYMsI TOYKAMH,
YPAaBHEHUM OKPY>XHOCTH M NPSIMOM B KOHKPETHBIX T€OMETPUUYECKHUX 3ajladyax, TEM
CaMbIM JaeTCs TPEJCTaBICHUE 00 H3YYCHHUH T'€OMETPUYCCKUX (PUTYp C MOMOIIBIO
METOJIOB aJreOpHl.

2. COOTHOILIEHHSI MEXK/TYy CTOPOHAMH U yYIJIaMH TPeyrojJbHUKA

CkansipHoe npousBeneHHE BeKTOpoB. CHHYC, KOCMHYC W TaHreHc yria. Teopemsbl
CHHYCOB M KOCHHYCOB. PemieHue TpeyroibHUKOB. CKaJlsIpHOE NPOU3BEIACHUE
BEKTOPOB M €ro MpUMEHEHHUE B IreoMeTpuueckux 3agadax. OcHoBHas llens - pa3BuUTh
YMEHHE Yy4YalluXCs IPUMEHITh TPUTOHOMETPHUYSCKUU ammapar NpH pPEIICHUH
reomeTpudeckux 3anad. Cuayc u kocunyc Jroodoro yria ot 00 o 1800 BBomsiTCs €
IMOMOIIBIO E€IMHUYHON TMOJYOKPY>KHOCTH, JIOKa3bIBAIOTCSI TEOPEMBbl CHHYCOB H
KOCHHYCOB W BBIBOAWTCS emie oAHa (Gopmyra IUIONIAaJIu TPEyroJbHUKa (IMOJIOBHUHA
MPOU3BEJCHUS JBYX CTOPOH Ha CHHYC Yyrjla MeEXJAy HHUMH). DTOT ammapar
MPUMEHSIETCSI K PEHICHUIO TPEyroJbHUKOB. CKalspHOE IPOU3BEIACHHUE BEKTOPOB
BBOJUTCSA KakK B (u3uke (MPOU3BEICHHUE JUUIMH BEKTOPOB Ha KOCHHYC yIja MEXIy
HUMH). PaccMaTpuBaroTCsi CBOMCTBA CKAJSIPHOTO MPOU3BEJICHUS U €ro NMPUMEHEHHUE
pyU pEHICHUU TeoMeTpuueckux 3anady. OCHOBHOE€ BHHMaHUE CJEAyeT YACIUTH
BbIpA0OTKE MPOYHBIX HABBIKOB B IIPUMEHEHUU TPUIOHOMETPHUYECKOIO ammnapara Mnpu
pelIeHUU T€OMETPHUIYSCKUX 3aad.

3. I1uHa OKPYKHOCTH M IJIOIIAAb KPyra

[IpaBunbHbIe MHOTOYTOJbHUKH. OKpPY>KHOCTH, OINHUCAHHAsT OKOJO HNPaBUIBHOTO
MHOTOYIOJIbHUKA W BIIMCAaHHAA B HCTO. HOCTpOCHI/IC npaBUIIBHBIX MHOI'O YT'OJIBHHKOB.
Hdnuna oxpyxnHoctu. IImomane kpyra. OcuoBHasi llens - pacmupuTh 3HaHUE
yqyamuxcda O MHOT'OYI'OJIBHUKAX; pacCMOTPETb IMOHATHUA MOJIWHBI OKPYXHOCTHU H
omaan kKpyra u ¢GopMyJsibl Ul UX BbIUMCIEHUs. B Hauyajle TeMmbl npaercs
omnpeniesieHUe TIPaBMIIBHOTO MHOTOYTOJIBHHKAa W PAacCMaTPHUBAIOTCI TEOPEMBI 00
OKPY’>KHOCTSIX, OIMHCAHHOW OKOJO IPaBHUJILHOIO MHOIOYTOJIbHHKAa M BIHCAaHHOW B
Hero. C mOMOIIBI0 ONMUCAaHHOW OKPY>KHOCTH PEIIalOTCS 3aJaddl O MHOCTPOCHHH IIpa-
BHMJIBHOTO II€CTUYT'OJIbHUKA U MPaBWJIBHOIO 2 N -yrojJibHUKA, €CJIN JaH NPaBUJIbHbII
N-yrogpHUK. POpMyJIbl, BbBIpAXKAOLIME CTOPOHY IPABUJIBHOIO MHOTOYTOJIBHUKA M
paauyc BIIMCAHHOM B HEro OKPY’>KHOCTH 4Yepe3 paluyC OMNHCAaHHOW OKpPY>KHOCTH,
HCHOJIB3YIOTCS TIPU BBIBOJIE (POPMYJT JUIMHBI OKPYXKHOCTH M IUIOIIAAU Kpyra. BeiBojg
OMUpaeTcss Ha HMHTYUTUBHOE IIPEJICTAaBJICHHE O Mpejaesie: IIpU HEOTrpaHWYEHHOM
YBCIUYCHUU quciia CTOpPOH IIpaBUIBHOT'O MHOI'OyroJjJbHHKa, BIIMCAHHOTI'O B
OKPY’>KHOCTB, €r0 MEPUMETP CTPEMUTCS K JUIMHE 3TOM OKPY>KHOCTH, a IUIOIIAAb - K
mIomanaur Kpyra, orpaHuH4€HHOI'O OKPYKHOCTBIO.

4. IBMKeHUs

OtoOpakeHrne MIIOCKOCTH Ha ceOs. [lonsatme nBmkenusi. OceBas W IEHTpaIbHAs
cumMetpuu. [lapannenbubiit nepenoc. I[ToBopoT. Hanoxxenust u nBuxenus. OCHOBHas
HGHB - IMO3HAKOMHTH YUalllUXCsa C IIOHATHECM JABUXCHHA MU €TI0 CBOﬁCTBaMI/I, C
OCHOBHBIMHU BHJIAMH JIBH)KEHHUM, CO B3aUMOOTHOIIICHUSIMH HAJIOXKEHUN M JIBUKEHHUU.
JIBrmokeHne TJIOCKOCTH BBOJUTCA Kak OTOOpakeHWe IUIOCKOCTH Ha  cels,
COXpaHsIOIee pacCTOsIHUE MeXJy Toukamu. IIpu paccMOTpeHHMHM BHJIOB ABMXKECHUI
OCHOBHOE BHHUMAaHHE YACIISIETCSI MOCTPOCHHIO OOpa3oB TOYEK, MPSIMBIX, OTPE3KOB,
TPEYTrOJIbHUKOB MPU OCEBOM M LIEHTPAIBHOM CUMMETPUSX, MMapayieIbHOM IepeHoce,
noBopoTre. Ha »ddexTHhIX mpuMepax MNOKa3bIBAETCsl MPUMEHEHHE JBMKEHUU MNpu
pelIeHnr reoMeTpudeckux 3ajad. [loHsTue Hamo)KeHUsI OTHOCUTCS B JAHHOM Kypce K
YHUCITy OCHOBHBIX MOHSTHU. JlOKa3pIBaeTCs, YTO TOHSATHUS HAJOXKCHUS W JIBVOKCHHUS
SABJIAIOTCA DKBUBAJICHTHBIMMUA! JIIO60€ HAJIOXKCHUC ABJIIACTCA ABHXCHHCM IINIOCKOCTHU H
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obpatHo. M3yueHue moka3zaTelbCTBAa HE SIBISICTCS 00s3aTEIbHBIM, OJIHAKO CJIEYEeT
paccMOTpPETh CBsI3b MOHATUN HATOXEHUS U JBUKCHUS.

5. O0 akcnomax reoMeTpuu

becena 00 akcuomax mno reomerpuu. OcHoBHas lLlens - nate Oosee riryOOKOE
OpEeJICTAaBJICHUE O CHUCTEME aKCHOM IUJIAaHUMETPUU M aKCHOMaTU4YeCKOoM Metojne. B
JJAaHHOW TEME pacCKa3bIBa€TCd O Pa3JIUYHBIX CHCTEMaX AaKCHOM TIE€OMETPHH, B
YaCTHOCTH O PA3IUYHBIX CIOCO0aX BBEICHHUS MOHSITUS PaBEHCTBA (QUTYP.

6. HauaibHbIE CBe/IEHUS U3 CTEepeoMeTPpuHU

I[Ipenmer crepeomerpuu. I'eomeTpuyeckue Teja U MOBEPXHOCTH. MHOTOTpAaHHUKU:
npyu3Ma, rnapajieyenunes, nupamMuaa, GopMyJibl AJIsl BEBIYUCICHUS uX 00beMoB. Tena
U TIOBEPXHOCTHU BpaIlleHUs: IIUIIUHIP, KOHYC, cepa, map, GopmMyasl A1 BEIYUCICHUS
Ux T[omanaei mnoBepxHocTer u o0bemoB. OcHoBHas llens - mate HavabHOE
OpeJCTaBIICHUE O TejaxX U MOBEPXHOCTSIX B NPOCTPAHCTBE; MO3HAKOMUTDH yUallIUXCs C
OCHOBHBIMHU (OpMYJIaMH JIJIsI BBIYKUCIICHUS MJIOMIaAeii MOBEPXHOCTEH U 00bEMOB Tell.
PaccmoTpenne  mpocTeMIIMX ~ MHOTOTPAaHHUKOB  (MIPU3MBI,  Mapajijiesernunesa,
MUpaMUibl), a TaKXKe TEJI U MOBEPXHOCTEH BpallleHus (UMWINHIApa, KOHYyca, chepsbl,
mrapa) IMpPOBOJIUTCS Ha OCHOBE HATJISAHBIX MPEICTABICHHUN, O€3 IIPUBIICUCHUS aKCHOM
crepeomeTpun. PopmyJibl AJisl BBIUYUCIEHUS OOBbEMOB YKa3aHHBIX TEJN BBIBOJSTCS Ha
ocHoBe mnpuHnuna Kapanbepu, GOpMyJibl Jisi BBIYHUCICHUS TUJIOMIAJEH OOKOBBIX
IMOBEPXHOCTEW MWIMHApPA W KOHYyCa IIOJy4YaloTCsi C MOMOIIBI0 Pa3sBEPTOK ITHUX
IMOBEPXHOCTEH, popmyiia miomaau chepbl IPUBOIUTCS 0€3 000CHOBAHHUS.

7. IlopTopenue. Penmienue 3aga4

3.TemaTnueckoe niIaHUpPoOBaHHE

Tabauna TeMaTH4YeCKOro pacnpeneeHHs KOJIN4YeCTBa 4YacOB

7 KJ1ace

Tema, ocHOBHOE K-o0 XapaKTepucTHKa OCHOBHBIX BU0B

Paznea cojep;KaHue 10 qacop | ACATEIPHOCTH yueHHKa (Ha ypoBHe y4eOHbIX
TeMam AecTBUIA)

OOBSICHITH, YTO TAaKOE€ OTPE30K, JIyd, yroj, Kakue
(burypsl Ha3pIBAlOTCS PAaBHBIMHU, KaK CPAaBHUBAIOTCS
U U3MEPSIIOTCS OTPE3KH U YIJIbI, YTO TaKoe Ipaayc u
rpagycHas Mepa YyIJla, KakoWd yrojl Ha3bIBacTCs
[IPSMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE
cepeiHa OTpe3Ka M OMCCeKTpuca yria, Kakue yribl
I'naBa 1. HauaabHble HAa3bIBAIOTCA CMCKHBIMHU U KaAKHC BCPTUKAJIIBHBIMU,
reoMeTpuyecKne ¢dbopmynupoBaTh U 00OCHOBBIBATH YTBEPXKICHUS O
CBEICHUA CBOMCTBAX CMEXKHBIX U BCPTUKAJIBHBIX  YTJIOB;
O0OBSICHSTS, KaKHe psiMbIE Ha3bIBAIOTCA
[EPIEHINKYIAPHBIMU; (dhopMynupoBarth 51
000CHOBBIBaTh YTBEP)KICHHE O CBOWCTBE JBYX
[PSMBIX, MEPIEHINKYIAPHBIX K TpEeThEN;
n300paXkaTh U pacno3HaBaTh yKa3aHHbIE
npocteiiimye GUrypsl Ha 4epTekax; penarb 3a/1a4H,
CBSI3aHHBIE C STUMHU MIPOCTEHIINMU (PUTypaMH
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I'nama II.
TpeyrojibHuku

14

OOBSACHATD, KaKas ¢durypa Ha3bIBAETCS
TPEYrOJIbHUKOM, YTO TAaKO€ BEPIIUHBI, CTOPOHBI,
VIIBI W TEpUMETp  TPEYrojibHUKa,  KaKoH
TPEYrONbHUK HAa3bIBACTCA PAaBHOOCIAPCHHBIM H
Kakoil paBHOCTOPOHHUM, KakKhe€ TPEYTrOJIbHUKU
Ha3bIBAIOTCS PaBHBIMU; N300paxaTh u
pacrio3HaBaTh Ha YEpPTEXKaxX TPEYrOJbHUKH H HUX
HIIEMEHTHI; POPMYIHPOBATH U JOKA3bIBaTh TEOPEMBI
0  MpHU3HAKAX  pABEHCTBA  TPEYrOJHHUKOB;

OOBSICHATh, YTO HA3bIBAETCS MEPIEHIUKYISAPOM,
[IPOBEACHHBIM U3 JAHHOW TOUYKH K JAHHOW IIPSIMOI;
dopmMynupoBaTh M JI0OKa3blBaTb  TEOPEMY O
NEPICHANKYISIpE K MpsIMOi; OOBACHATH, KaKue
OTPE3KU HA3bIBAIOTCA MEIUAHOM, OUCCEeKTpUCOd U
BBICOTOH  TpPEyroiibHUKa;  (QOpPMyIUpOBaTh U

TOKa3bIBaTh TEOPEMBI 0 CBOICTBax
paBHOOEAPEHHOTO TPEYroJbHUKA; PEllaTh 3a/]auH,
CBSI3aHHbBIC C pU3HAKaMU paBeHCTBa

TPEYrOJIbHUKOB U CBONCTBAMHU paBHOOEAPEHHOTO
TPEYrojibHUKa;  (HOpMyIHpOBATh  OMpPEICIICHUE
OKPYXHOCTH; OOBSCHATB, YTO TAKOE IIEHTP, PaINyC,
Xoplla W JUaMeTp  OKPYXXHOCTH;  peliarh
NpoCTEeHIIMe 33/1a4l Ha TOCTpOCHHE (ITOCTPOSHHE
yIriia, paBHOTO JaHHOMY, TOCTPOSHHE OMCCEKTPUCHI
yria, IIOCTPOE€HHE MEPIEHIUKYIAPHBIX IIPSAMBIX,
MOCTPOCHUE CEPEIMHBI OTpe3Ka) U Oosiee CIOKHBIE
3ajau, WMCIIOJB3YIOIINE YKa3aHHBIE MPOCTEUIIHE;
COTIOCTABJISITh MONYYEHHBIH Pe3yNbTaT C yCIOBHUEM
3a]1aui; aHATHU3UPOBATh BO3MOXKHBIE CITydan
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I'nama II1.
IMapajseabHbie
npsimMmble

@opMynHpOBaTh  ONPEACIICHHE  MNapajuIeNIbHBIX
NPSAMBIX; OOBSACHATH C MOMOIIBIO PUCYHKA, KaKue
VIJbl, OOpa30BaHHBIE TMPU IEPECEUCHUU JIBYX
PSIMBIX CEeKYyILEH, Ha3bIBAIOTCS HaKpecT
neXalluMy, Kakhe OJHOCTOPOHHUMHU M Kakue
COOTBETCTBEHHBIMH; ()OPMYJIMPOBATH U JIOKA3bIBATH
TEOPEMBI, BBIpaXKAKOIINE NPU3HAKU
[apaJUIEJIbHOCTH JIBYX HPSMBIX; OOBSACHATH, YTO
TaKO€ aKCHOMBbI T€OMETPUU M KAKUE aKCUOMBI YXKe
MCIIOJIB30BATHNCH paHee; (OPMYIHPOBATH AKCHOMY
[apaJuIeIbHbIX NPSIMbIX U BBIBOAWTH CIEACTBUS U3
HeE; (QOopMyIHMpOBaTh M JIOKA3bIBaTh TEOPEMBI O
CBOICTBaxX mapauleJbHBIX MPSAMBIX, OOpaTHbIE
TeopeMaM O  IpU3HAaKax  MapalielIbHOCTH,
CBSI3aHHBIX c HaKpecT JeXKalIUMH,
COOTBETCTBEHHBIMU M OJIHOCTOPOHHUMH YIJaMH, B
CBS3M C OTUM OOBACHATH, YTO TAKOE YCIOBHUE U
3aKJIIOUEHUE TEOPEMBbI, Kakasi TeopeMa Ha3blBaeTcs
00paTHOM MO OTHOLIEHUIO K JaHHOW Teopeme;

OOBSICHSATD, B qéM 3aKJII04aeTCs METOJT
TOKa3aTeNbCTBA OT MPOTUBHOTO: (OPMYTUPOBATH U
TOKa3bIBaTh TEOPEMBI 00 yriax ¢ COOTBETCTBEHHO
napajuieIbHBIMU H MEPIEeHIUKYISPHBIMU
CTOpOHaMI/I; HpI/IBOILI/ITI) HpI/IMCpI)I HUCITOJIB30BAHUA
ATOTO METOJa; peniaTh 3aJa4dl Ha BBIYHCICHUEC,
TOKA3aTeIbCTBO W IMOCTPOCHHUE, CBS3aHHBIE C
MapajieIbHbBIMU IPSIMBbIMU

15



®opMynMpoBaTh U JOKa3blBaTb TEOPEMY O CyMMeE
VIJIOB TPEYTrOJIbHUKA U €€ CIIEJCTBUE O BHELIHEM
yrie TpeyroylbHUKa, IPOBOJUTH KJIACCH(DUKALINIO
TPEYroJbHUKOB MO yriaMm; (opMyJIHpoBaTh H
NIOKa3bIBaTh TEOPEMY O COOTHOILUEHUSAX MEXIY
CTOPOHAMHU M YIJIaMU TPEYrojbHUKA (IIPSIMOE H

2. ITloemopenue
no meme
"llpusnaxu
pasencmea
Mpey2onNbHUKO8

Pasrobeopenn
bl

I'naBa IV. oOpaTHOE YTBEp)KIIEHUSI) M CIEICTBUS U3 HeE,
CooTHomeHus TeopeMy 0 HEPABCHCTBE TPEYrOJbHUKA;
Mexay cTopoHaMH M | 16 |popmynupoBath M J0OKa3biBaTh  TEOPEMBI O
yriamu CBOICTBax MPSIMOYTOJIBHBIX TPEYTOJIbHIKOB
TPeyroJbHUKA (IpsAMOYTOJIBHBIA ~ TPEYrodbHUK ¢ yriaom 30°,
MpPU3HAKU paBeHCTBa MPSMOYTOJIBHBIX
TPEYrOJIbHUKOB); (OPMYJIHPOBATH  OIpeaeTIeHUs
paccTOSTHUSL OT TOYKUA [0 TPSIMOH, pPacCTOSHUS
MEXy MapaieIbHbIMU MPSIMBIMU; PEIIaTh 3a7auu
Ha BBIYMCIICHHS, JIOKA3aTeIbCTBO M IIOCTPOCHHE,
CBSI3aHHBIE C COOTHOIICHUSMU MEXKIY CTOPOHAMU U
yriaaMu Tpe YrojbHUKA W PACCTOSHUEM MEXKITY
MapajuleIbHBIMU TPSAMBIMH, TPU HEOOXOJUMOCTH
MIPOBOMTH 110 X0y PEIICHHS TOTIOTHUTEIHHBIC
MMOCTPOCHHUS, CONIOCTABIIATH MOJIYUEHHBIN pe3yibTar
C YCIIOBHEM 3aJja4yd, B 33Ja4ax Ha IOCTPOCHHE
MCCIIEIOBATh BOSMOXKHBIE CITydan
IToBTOpEHHE . CTpOSIT JTOTHYECKHE TIEMTN PACCYKICHUM.
Pemienne 3agau [IpenBOCXMIAIOT pe3yibTaT U yPOBEHb YCBOCHHS
(kakoii Oynert pe3ynbTar?).
1. Iloemopenue 'YMEIOT CITylIaTh U CHBIIIATh APYT APYyTa.
no meme BriiBurator u 000CHOBBIBAIOT TUTIOTE3BI,
"Hauanvnole MpeIaraloT CocoObl UX MPOBEPKHU.
2eomempuieck CrtaBiT y4eOHYIO 3ajJadyy Ha OCHOBE COOTHECCHHS
ue ceedenus" g [TOr0, UTO y)XKe M3BECTHO M YCBOEHO, M TOrO, 4TO

elle HEN3BECTHO.
Pa3BUBalOT yMEHHME WHTEIpUPOBATHCA B TPYIIY
CBEPCTHUKOB 5 CTPOUTH MIPOLYKTUBHOE
B3alMOJIEHCTBHE CO CBEPCTHUKAMHU U B3POCIBIMU
CamocrosTenbHO CO3JAK0T AITOPUTMBI
NeSITeIbHOCTH TPH PELICHUU POoOIeM TBOPUYECKOTO
U TIOMCKOBOI'O XapakTepa.

16



mpeyeonbHuK" [loHMMalOT  BO3MOXXHOCTh  Pa3JIMYHBIX  TOYEK
Ilosmopenue 3peHHs, HE COBIAJIAIOIINX C COOCTBEHHOM.
no meme OcCo3HAaHHO U MPOU3BOJILHO CTPOAT pPEUYEBBIC
"Ilapannenvib BHICKA3bIBAaHUS B YCTHOM U MUCbMEHHOU (opme.
e npsimole” CiryaroT crnoco0 M pe3ysbTaT CBOUX JIEUCTBHH C
Ilosmopenue 3aJJaHHBIM STAJIOHOM, OOHAPYKHBAIOT OTKJIOHEHHUS
no meme W OTJIMYHMSA OT STAJOHA.
"Coomnowenu YMEIOT C  TOMOLIBIO  BOMPOCOB  JOOBIBAaTh
5 MmednHcoy HEI0CTAIOIIYI0 HH(POPMAIIHIO.
CMOpOHaMU U BeiOupator Hanbonee 3¢ (deKTuBHBIE CIOCOOBI
yenamu pellieHus 3a/ladyd B 3aBUCUMOCTU OT KOHKPETHBIX
mMpey2onbHuKa YCIIOBUH.
Ilosmopenue BHOCST KOPPEKTUBBI U JOMOJIHEHHUS B CLIOCOO CBOMX
no meme NEHCTBUM B  CIIydae pPACXOXKACHUSA  OTaJOHA,
"3aoauu na [PEaJbHOrO JAEHUCTBUS U €ro MPOAYKTA.
nocmpoenue" [IposIBIISIIOT TOTOBHOCTbH a/IEKBATHO pearnpoBarh Ha
HY)XIbl ~ JpPYTrUX,  OKa3blBaTh  IOMOIIb |
HOMOIMOHAIBHYIO MMOAJCPKKY MapTHEPaM.
Oco3HaHHO W TPOU3BOJIBHO CTPOAT pPEUEBbIC
BHICKA3bIBAaHUS B MIMCBMEHHOM (hopme.
OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCHHUS.
[TpunepxuBaroTCs MOpPaJIbHO-3THYECKUX u
MCUXOJOTHYECKUX  MPUHIMIIOB  OOIICHUS |
COTpYJIHUYECTBA.
HUTOI'O 52 yaca
8 kuace
PaGouas XapakTepucTHKA OCHOBHBIX BH/10B
Paznen Tema AeATeJIbHOCTH YYeHUKA (HA YPOBHE y4eOHBIX
nporpamma . N
ACHCTBHI)
I'naBa V. OOBACHATD, UTO TAKOE JIOMaHasi, MHOTOYTOJIbHUK,
YeTpIpexyroJibHU €ro BEpIIMHBI, CMEXHBIE CTOPOHBI, TUATOHAIIH,
KH M300pakaTh M paclio3HaBaTh MHOTOYTOJIBHUKH Ha
yepTekax;  MOKa3bIBaTh  JJEMEHTBl  MHOTO
YIrOJMbHUKA, €ro BHYTPEHHIOIO U  BHEIIHIOIO
obnacTy; bopmynupoBaTh oTpeJiesieHue
BEIMYKJIOTO  MHOTOYTOJBbHHKA, H300paxartbh U
pacrmo3HaBaTh  BBIMYKJIbIE W HEBBIMYKIIbIC
MHOTOYTOJIEHUKH; (POPMYyITHUpPOBATh U JTOKA3bIBAThH
1 YTBEP)KICHUS O CyMME YIJIOB  BBIIIYKJIOTO

MHOTI'OYI'OJIbHUKA M CYMME €TI0 BHCIIHHUX YIJIOB;

OOBSICHATB, Kakue  CTOpPOHBl  (BEpILUHBI)
YeTHIPEXYTOJIbHUKA Ha3bIBAIOTCS
[IPOTUBOIIOJIOKHBIMY; ¢dbopmynupoBaTh

onpejeNieHus]  NapajuleJorpaMMa,  Tpareluu,
[PaBHOOEIPEHHOW M TNPSAMOYTOJBHOM Tpamneruid,
MpsIMOYTOJIbHHMKA, poMOa, KBajapaTa; H300pakaTb
U paclo3HaBaTb  3TU  YETHIPEXYIOJIbHUKH;
dhopMynupoBaTh M JIOKa3bIBaTh YTBEPXKACHHUS 00
X CBOWCTBAaxX M INpHU3HAKax; pellaTh 3aJauyd Ha
BBIYHCIICHUE, JOKA3aTeIbCTBO U IOCTPOECHHE,
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CBSI3aHHBIE C ATUMHU BHJIAMH YETHIPEXYTOJIbHUKOB;
OOBSICHATh, Kakue JB€ TOYKH HAa3bIBAIOTCS
CUMMETPUYHBIMH OTHOCUTENIBHO MPSIMOH (TOYKH),
B  KakoM  chnydae  ¢Qurypa  Ha3bpIBaeTCs
CUMMETPUYHON OTHOCHUTEIBHO NMPSMON (TOUYKH) U
YTO TaKoe OCh (LIEHTP) CUMMETPUH (UTYDHI;
[IPUBOAUTH IIpUMEPHI HUryp, 00IagaroIUX OCEBOM
(LeHTpaJIbHON) CUMMETpUEH, a TaKKe IMPUMEPHI
OCEBOM M ULEHTPAJIbHOM  CUMMETpUA B
OKpy>Karomiel Hac 00CTaHOBKe

OOBSCHATh, KaK TPOU3BOAWTCS  HU3MEPEHUE
[uIomaaci MHOTOYT'OJIbHUKOB, KaKue
MHOTOYTOJIbHUKH HA3bIBAIOTCS PABHOBEIUMKUMH M
KaKUe pPaBHOCOCTABIEHHBIMU; (HOPMYITUPOBATH
OCHOBHBIC CBOMCTBA ILJIOMIAACH M BBEIBOAUTHL C UX
MOMOIIBI0 (OPMYIIBI TUIOHIAIeH TPSIMOYTOJIbHUKA,
rapajiejiorpaMma,  TPEYrojbHUKA, Tpaleluu;
¢bopMynupoBaTh M J0Ka3blBaThb TeopemMy 00
OTHOIIEHUH IJIOIIA/IeH TPEYTrOJIbHUKOB, UMEIOIINX
[0 paBHOMY yTriy; (GOopMynIHpoBaTh U J10Ka3bIBATh
Teopemy Iludaropa m oOpaTHYIO €i; BBEIBOJUTH
dbopmyny ['epoHa ans 1iomaad TPEYTrOJbHHKA;
periaTh 3a/1a4yu Ha BHIYMCIICHHE U JI0Ka3aTeIbCTBO,
CBsI3aHHBIE ¢ (opMylaMu TUIOIIAJCH U TeopeMoi
[Tudaropa

T'1aBa VI
14
Ilnomann
T'nasa VII.
ITomooHEBIE 19
TPeyroJbHUKH

OOBSICHATD MNOHATHE  IPONOPLUOHAIBHOCTH
OTPE3KOB; bopmynupoBaTh OIpeACIECHUS
MOJ00HBIX TPEYroJbHUKOB M  KO3(PQUIMEHTa
nono0usi;  (GopMyaMpoBaTb U JIOKa3bIBaTh

TEOpEMbI: 00 OTHOIICHWH IUIOMIAZCH TOZOOHBIX
TPEYTrOJbHUKOB, 0 HpU3HAKAX noa00us
TPEYTrOJIBLHUKOB, O CPEIHEH JIMHUU TPEYrOJbHUKA,
O TMepeceuyeHuH MeauaH TPEyrojbHUKa, O
MPONOPIIMOHATFHBIX OTPE3Kax B IMPSIMOYTOJIHHOM
TPEYroJbHUKE; OOBSICHATh, UYTO TaKOE METO]
moo0usl B 3a7a4ax Ha IMOCTPOEHUE, U MPUBOIUTH
[pUMEpPHl IPUMEHEHHUSI ITOT0 METO/a; OOBSICHSITD,
KaKk MOXXHO WCIIOJIb30BaTh CBOWCTBA ITOJAOOHBIX
TPEYTrOJbHUKOB B H3MEPHUTEIbHBIX padoTax Ha
MECTHOCTH; OOBSICHATH, KaK BBECTH IOHITHE
101001 TUISL IIPOU3BOJIBHBIX ¢buryp;
(hopMyIHpOBATH OIpEeNIeHINE U HIUTIOCTPUPOBATH
MOHATUSI CHHYCA, KOCHHYCa M TaHTE€HCa OCTPOro
yria TPpsSIMOYTOJIBHOTO TPEYTOJIbHUKA; BBIBOJIHUTH
OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO U
3HAa4YCHUsI CUHYCA, KOCHHYCA U TAaHTeHCA ISl YTIIOB
30°, 45°, 60° pemarp 3amaud, CBSI3aHHBIE C
Mo0O0MEM  TPEYTOJIbHUKOB, JUISI  BBIYMCIICHUS
3HAYCHUI TPUTOHOMETPUYECKUX byHKUIni

M CII0JIb30BAaTh KOMITIBIOTCPHBIC IIPOIrpaMMBbl
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I'masa VIII.
Okpy:KkHOCTH

17

ccienoBaTh B3aMMHOE PAaCIOIOKEHUE TIPAMOA U
OKPYXHOCTH;  (hopMynHpoBaTh  OMpeIelIeHUE
KacaTelbHOW K OKPYXHOCTH; (QOpMYIHpOBaTh U
JT0KA3bIBATh TEOPEMBI: O CBOMCTBE KacaTEJIbHOM, O
[IpU3HAKE KacaTeJIbHOH, 00 OTpe3Kax
KacaTeJbHbIX, NPOBEAEHHBIX W3 OJHOM TOYKH;
(hopMyIMpoBaTh TMOHATUS LIEHTPAIBHOTO yIjia U
rpalyCHOM MepbI yTH OKPY>KHOCTH;
¢bopMynupoBaTh U  JIOKa3bIBaTh TEOPEMBI: O
BIIICAHHOM yIJie, O TIPOU3BEICHUU OTPE3KOB
[epecekaromuxcss  Xopa;  (GopMmMyiaupoBaTh U
TOKa3bIBATh TEOPEMBI, CBSI3aHHbIC c
3aMEYaTebHBIMU  TOYKaMH TPEYTrOJbHUKA: O
OWccekTpuce yriia W, Kak CIEICTBUE, O
MepecedyeHn  OMCCEKTpUC  TPEYrojJbHUKA; O
CEePEIMHHOM TMEPIEHIUKYISIPE K OTPE3Ky M, Kak
CIEeICTBUE, O  IEPECEYEHUU  CEepPEAUHHBIX
MEePIEHIUKYISIPOB K CTOPOHAM TPEYTroOJbHUKA; O
[epeceueH BBICOT TPEYrOJIbHUKA;
(OopMyJIUPOBATh  ONPENEICHHUS  OKPYKHOCTEH,
BIMICAHHOM B MHOTOYTI'OJIbHUK U OIKMCAHHON OKOJIO
MHOTOYTOJIbHUKA; (OPMYITHpPOBATh M JIOKA3bIBAThH
TeopeMbl: 00  OKPY)XHOCTH, BIIMCAaHHOW B
TPEYTOJIbHUK; 00 OKPY>KHOCTH, OIMCAHHOW OKOJIO
TPEYroJIbHUKA; O CBOMCTBE CTOPOH OIHMCAHHOTO
YETBIPEXYTOJIBHUKA; 0 CBOMCTBE yIJI0B
BIIMICAHHOTO YETBHIPEX YTrOJbHUKA; peuiaTh 3aadu
Ha BBIYMCIICHHE, JI0KA3aTEIbCTBO M TOCTPOCHHE,
CBA3aHHBIE C OKPYKHOCTbIO, BIMCAHHBIMH U
OTIMCAaHHBIMH TPEYroJIbHUKAMU "
YETBIPEXYTOJIBHUKAMH;  HMCCIIEIOBAaTh  CBOWCTBA
KOH(QUTYpaIiii, CBSI3aHHBIX C OKPYXHOCTHIO, C
[MOMOIIIbI0 KOMITBIOTEPHBIX IIPOrPAMM

IToBTOpEHME.
Pemenue 3agau

CTpOoAT JIOTUYECKHE TIEMN PACCYKIACHUMN.

[IpeaBOCXMINAIOT PE3YJILTAT U YPOBEHb YCBOCHUS
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34 Ha
MTOBTOPCHHE B
Hayaje rojaa

(kakoii Oyzmet pe3ynbTaT?).

YMEIOT CIIyILaTh U CIBIATh IPYT APYTa.
BbiiBUTaroT W OOOCHOBBIBAKOT — THUIIOTE3HI,
[IpeIaraT CocoObl X MPOBEPKH.

CraBsT yueOHYIO 337a4y Ha OCHOBE COOTHECEHUS
TOr0, 4TO YXKC M3BCCTHO U YCBOCHO, U TOI'O, YTO
eIl HEU3BECTHO.

Pa3sBuBalOT yMEHME HMHTETPUPOBATHCSA B TIPYIILY
CBEPCTHHKOB u CTPOHTH  TPOJYKTHBHOE
B3aMMO/ICHCTBUE CO CBEPCTHUKAMH U B3POCIBIMH
CaMOCTOATEIBHO CO3IIAI0T AJITOPUTMBI
N1€ATEIIbBHOCTH pH pemenuu npobiieM
TBOPYECKOTO M MTOMCKOBOTO XapaKTepa.

[loHMMalOT BO3MOXHOCTb  Pa3JIUYHBIX TOUYEK
3peHusi, HE COBIAJAIOIINX C COOCTBEHHOM.
OCO3HaHHO M MPOU3BOJIBHO CTPOST PEUEBBIC
BBICKA3bIBAHUS B YCTHOM M MUCHbMEHHOU (opMme.
CnuvaroT cnocod u pe3ynbTaT CBOUX NEHCTBHI C
3aJlaHHBIM 3TAJIOHOM, OOHAPYKUBAIOT OTKJIOHEHUS
Y OTJINYUSA OT 3TAJIOHA.

YMEIOT ¢ [OMOIIBI0  BOIPOCOB  J0OBIBAaThH
HE0CTAIOITYI0 HH(POPMAIIHIO.

Breioupator Hanboniee 3(P(EeKTHBHBIE CIIOCOOBI
penieHusl 3a/layd B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBU.

BHOCAT KOpPPEKTHBBI W JIOTOJIHEHUS B CHOCOO
CBOMX JICHCTBUM B CIIydae PacXOKIAEHUS JTaJOHA,
[pEaJIBHOTO NEUCTBHSA U €T0 MPOAYKTA.

Hroro 70 yacoB
9 kaace
PaGouasn XapakTepucTHKa OCHOBHBIX BU/10B
Paspnen Tema nporpa AeATeJIbHOCTH YYeHHKA (HA YPOBHe
MMa yY4eOHBIX J1eiicTBHIi)

dopMynHrpoBaTh onpeneneHus "
WUIFOCTPUPOBATh  IIOHSATUS  BEKTOpa, €ro
IUIMHBI, KOJJIMHEAPHBIX U PABHBIX BEKTOPOB;
MOTHBUPOBaTb  BBEJIEHUE  TOHATUH U
1. I'nasa IX. BexkTopsl 8 TECTBHUM,  CBS3aHHBIX C  BEKTOpaMmy,
COOTBETCTBYIOIIUMHU IpuMepami,

OTHOCAIIMMUCA K CI)I/ISI/I‘IeCKI/IM BCKTOPHBIM
BCJIMYHNHAM; IIPUMCHSATH BCKTOPBI U IleI‘;ICTBI/ISI
Haal HUMHU IpU PCHICHUHU TCOMCTPHYCCKUX
3a1a4
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T'1aBa X. MeTtoa
KOOpAMHAT

10

OOBACHATP W MIUIIOCTPUPOBATH IOHSTHUSA
[IPSIMOYTOJIBHOU CUCTEMBI KOOPJHHAT,
KOOpAMHAT TOYKM M KOOPAMHAT BEKTOpa;
BBIBOJAUTh M MHCIOJIB30BATh IIPU PELICHUH
3ajad  (opMynbl  KOOpAMHAT  CEpEeIUHbI
OTpE3Ka, JUIMHBI BEKTOPA, PACCTOSIHUSA MEKIY
IByMsI TOYKAMH, YPABHEHMSI OKPYKHOCTH U
IPSAMOM

I'nasa XI.
CooTHolIeHUS
Me:KI1y CTOPOHAMU U
yrjiamMu
TPeyroJbLHUKA.
CraasipHoe
npou3BeieHue
BEKTOpPOB

11

dopmMynupoBaTh u WILTIOCTPUPOBATh
OIpeNIeNIeHUs] CHHYCa, KOCHHYCa, TaHI'eHCa U
kotanreHca yriioB ot 0 no 180°; BbIBOAUTH
OCHOBHOE TPUTOHOMETPHUECKOE TOXIECTBO U
dbopmynbl mpuBeneHus; (HOpPMyIHUPOBATH U
TOKa3bIBaTh TEOPEMBI CHHYCOB U KOCHHYCOB,
MPUMEHATh UX TPU PEIICHUN TPEYTOJIbHUKOB;
O0OBSCHSITD, KaK UCTIOJIB3YIOTCS
TPUTOHOMETPHUYECKHE bopmyIbr B
W3MEPUTENBHBIX paboTax Ha MECTHOCTH;
(dbopMynHpOBaTh OMpEAETCHHUS YIila MEXIy
BEKTOpAMH ¥ CKAJISPHOTO TPOM3BEIACHUS
BEKTOPOB; BBIBOAUTH (OPMYIY CKAISIPHOTO
MPOU3BEACHUS Yepe3 KOOPIUHATHI BEKTOPOB;
dbopmynupoBaTh u 000CHOBBIBAThH
VTBEP)KIECHHE O CBOMCTBaX  CKaJSIPHOTO
MPOM3BEACHUS;  WCIONB30BaTh  CKAIAPHOE
[IPOM3BECHNE BEKTOPOB P PEIICHUH 3a/1a4

I'naBa XII. Jauna
OKPY/KHOCTH U
IUVIOIAAb Kpyra

12

@opMyIHpOBaTh ONPEAEICHUE MPAaBUIBLHOTO
MHOT'OYTI'OJIbHUKA; ¢dbopmynupoBaTh u
TOKa3bIBaTh TEOPEMBI 00  OKPYKHOCTSIX,
ONMCAHHON OKOJIO IIPaBUJIBHOTO
MHOTOYIOJIbHUKa W BIHCAaHHOM B HETO;
BBIBOJAUTH M MCIOJB30BaTh (OPMYJIBI s
BBIUMCIICHUS IJI0LIA I IPABUJIBHOTO
MHOIOYI'OJIbHMKA, €ro CTOPOHBI M pajauyca
BIIMCAHHOM OKPY)KHOCTH; pelllaTh 3a/Jayd Ha
[IOCTPOCHUE IPaBUIIbHBIX MHOI'OYTOJIBHUKOB;
OOBSACHATh MOHATHUSI JUIMHBI OKPYKHOCTH U
[UIOINAAN KpYra; BBIBOOUTH (HOPMYJBI s
BBIUMCIICHUS JUIMHBI OKPY>KHOCTH W JUIMHBI
TyTy, IUIOIAAU Kpyra U ILIOIAAN KPYroBOTO
CEeKTOpa; MPUMEHATh JTH (OpMyNnbl MpHU
pELIeHNN 3a1a4

I'nasa XIII.
JABuKkenue

OOBsICHATH, 4YTO  Takoe  OTOOpa)keHue
TUIOCKOCTH Ha ce0f M B KAaKOM CiIydae OHO
Ha3bIBACTCS JIBMKEHUEM IUIOCKOCTH;
OOBSICHATH, YTO TaKO€ OCEBas CHMMETpPHS,
[EHTpaJIbHAsl ~ CUMMETpHs, HapayyiedbHbIN
MEPEHOC W TIOBOPOT; OOOCHOBHIBATh, YTO ITH
0TOOpa’keHMs TUIOCKOCTH Ha ceOs SBIAIOTCA
NBIDKCHUSMH, OOBSACHATH, KaKoOBa CBS3b
MEXIY JBWKCHUAMH U  HAJOXKCHUSIMHU;
VLTIOCTPUPOBATh OCHOBHBIE BH/BI JIBIKCHUH,
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B TOM 4YHCJIE C IOMOLIbIO KOMIIBIOTEPHBIX
porpaMm

I'naBa XIV.

HauaabHble

CBe/IeHUS U3
Crepeomerpun

OOBSCHATH, YTO TAaKOE€ MHOTOIPAaHHHK, €ro
rpanu, péOpa, BEpIIMHBI, AMArOHANU, KaKOH
MHOTOTPAaHHUK HA3bIBACTCS BBITYKJIBIM, YTO
Takoe N-yroibHas mpu3Ma, €€ OCHOBaHUA,
OoKoBbIE TpaHH U OOKOBBIE pE&Opa, Kakas
npu3Ma Has3bIBaeTCs MPAMONM M Kakas
HAKJIOHHOH, YTO TaKO€ BBICOTA MPHU3MBI, KaKas
npu3Ma Has3blBaeTCAd MapajUlesienunesioM |
KaKou napasuieenune Ha3bIBACTCS
MPSIMOYTOJIbHBIM; dbopMynupoBath u
00OCHOBBIBaTh YTBEPXKACHUS O CBOWCTBE
muaroHayiel mapajuleNienurnena u o KBaapaTe
TaroHam PSIMOYTOJIBHOTO
napajuieNienunena; OOBICHATh, 4YTO TakKoe
00bEM  MHOTOTpaHHHKA;  BBIBOAUTH  (C
nomoliplo npuHuuna Kasamsepu) dopmyny
00BEMa MPSIMOYTOJIBHOTO TapaljieNeNnuIea;
00BSACHATH, KAKOM MHOTOTPAHHHUK HA3bIBAETCS
MUPaMU/I0H, YTO TaKOE OCHOBAHHE, BEPIIHMHA,
OOKOBBIC TpaHHM, OOKOBBIE PEOpa W BBICOTA
MUpaMUIbl, Kakas T[HpaMHua Ha3bIBACTCS
MPaBIIIbHOM, YTO Takoe anodema MpaBUIbHON
MUpaMUIbl, TPUBOIUTE (popmyry o0bEMa
MUpaMHUIbI;  OOBSACHATH,  Kakoe  TeJo
HA3bIBACTCS IWJIMHIPOM, YTO TAaKOE €ro OcCh,
BBICOTA, OCHOBaHUs, paguyc, OOKoBas
MOBEPXHOCTh,  OOpasyionme,  pa3BEPTKaA
OOKOBOI MOBEPXHOCTH, KakKUMH (hopmynamu
BBIpAXAIOTCS O00BEM M IIOLIAAb OOKOBOI
MOBEPXHOCTU LMJIMHAPA; OOBACHATH, KaKoe
TEJI0 Ha3bIBAETCS KOHYCOM, YTO TaKOE€ €ro
0Cb, BBICOTA, OCHOBaHHUE, O6oKoBas
MOBEPXHOCTh,  oOpa3yromme,  pa3BEPTKA
OOKOBOI MOBEPXHOCTH, KakKuUMH (hopmynamu
BbIpaXKaloTCs OO0BEM KOHyca M IUIOIIAh
OOKOBOW TOBEPXHOCTH; OOBSICHATH, Kakas
MOBEPXHOCTh Ha3bIBaeTcs cdepoit) U Kakoe
TEJIO Ha3bIBAETCS IIAPOM, UYTO TaKOE PAaUuyC U
muametp cdepsl (apa), KaKuMu GopMmyaamMu
BBIPA)KAIOTCS 00BEM I1apa U IIIOImaab chepsl;
n300pakaTh W pacro3HaBaTh Ha PHUCYHKAx
pU3MYy, napasuieNenumnen, MUPAMHUTY,
[WUINHP, KOHYC, Iap
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CTpoAT JTOrMYECKHE 1NN PACCYKIACHUM.
[IpeaBocxuial0T  pe3yiabTaT H  YPOBEHb
yCBOEHUS (KaKou OyaeT pe3ysabTar?).
'YMEIOT ClIylIaTh U CIIBbIIIATh IPYT ApYyra.
BbiBUraror 4 0OOCHOBBIBAIOT TUIIOTE3HI,
[IpeIaraoT CocoObl UX IPOBEPKH.
006 akcuomax CraBar yueOHYIO 3aJadyy Ha  OCHOBE
IUIAHUMETPUH COOTHECEHMSI TOr0, YTO YK€ U3BECTHO H
YCBOEHO, U TOTO, YTO €I1l€ HEU3BECTHO.
Pa3BuBalOT ymMeHHE HMHTETPUPOBATHCS B
rpymnimy CBEPCTHHUKOB u CTPOUTh
[MPOAYKTUBHOE B3aUMOJICHICTBHE co
CBEPCTHUKAMH U B3POCIIBIMU
IoBTOpEHUeE. CaMocTOsITeNHHO CO3aI0T AITOPUTMBI
Pemenne 3agau MEATENIbHOCTH  MpPU  PElIeHUH  IpobiieM
1. Buow TBOPUYECKOTO M MOUCKOBOI'O XapaKTepa.
mpey2oIbHUKO [ToHMMAarOT BO3MOXKHOCTH Pa3IUYHBIX TOYEK
8. 3peHUsl, HE COBIA/IAIOIINX C COOCTBEHHOM.
3ameuamenvh OCO3HaHHO W MPOU3BOJILHO CTPOSIT PEUYEBbIC
ble TUHUU U BBICKA3bIBaHWSI B YCTHOM W NHUCHbMEHHOMN
MouKU dbopwme.
mpey2onbHuKa Cnugaror  criocod U pe3ynbTaT  CBOHMX
2. Tpueonomemp nercTBUi C 3aJaHHBIM STaJIOHOM,
uveckue 00HAPY)XMBAIOT OTKJIOHEHUS M OTIUYHUS OT
GyHrkyuu DTaJIOHA.
ocmpozo yena YMEIOT ¢ TOMOMIBIO BOMPOCOB JTOOBIBAThH
NPAMOY20/1bHO HEI0CTAIONIYI0 HHPOPMAIIHIO.
20
mpey2onbHuUKa
3. Buowi
yuemvlpexy20ib
HUKO8.
Ceoticmea u
NPUHAKU.
4. Koopounamm
blll U
BEKMOPHbIU
Memoowl
peuienus
3a0au
Hroro 68 uacos

MarepHaJbHO — TEXHHYECKOE oDecreueHne 00pa3oBaTe;IbHOT0 mpoiecca

IleyaTHble U3TaAHUSA
1. Teomerpus: 7—9 xn. / JI. C. Atanacsn, B. @. byry3os, C. b. Kagomnes u ap. — M.:
[Tpoceemenue, 2004—2011.
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2. T'eomertpus: pabouas terpans: 7 ki. / JI. C. Aranacs, B. @. byry3os, FO. A. I'naskos, U. W.
Oauna. — M.: IIpocse 1ie Hue,
2004—2011.
3. 'eomeTpus: pabouas Tetpanb: 8 ki. / JI. C. AranacsH, B. @. byry3os, 0. A. I'mazkos, U. N.
KOnuna. — M.: Ilpocse mienue,
2004—2011.
4. I'eometpusi: pabouas tetpans: 9 ki / JI. C. Aranacsu, B. @. Byry3os, 0. A. I'nazkos, U. U.
Oauna. — M.: IIpocBe nieHue,
2004—2011.
5. 3ue b. I T'eomerpus: munakr. marepuansl: 7 xi. / b. I'. 3uB, B. M. Meinep. — M.:
[Tpoceemenne, 2004—2011.
6. 3us b. I. T'eomerpusa: aumakt. matepuansl: 8 ki / b. I'. 3uB,B. M. Meitnep. — M.:
[Tpoceemenne, 2006—2011.
7. 3us b. I'. Teomerpus: quaakt. Mmatepuansl: 9 k. / b. I'. 3uB. —M.: IIpocBemenue, 2004—
2011.
8. M3yuenue reomerpuu B 7, 8, 9 Kiaccax: Meroi. pekoMmeHmanuu: kH. 1 yaurens / JI. C.
AranacsiH, B. @. Byty30B, 0. A. I'mazkoB u ap. — M.: [Ipocemenne, 2003—2011.
9. Muwenxo T. M. I'eomeTpusi: Tematuueckue Tecthl: 7 k1. /T. M. Mumenko, A. JI. binakoB. —
M.: Ilpoceemenune, 2008—2011.
10. Muwenxo T. M. T'eometpusi: Temaruueckue tectol: 8 k1. /T. M. Mumenko, A. JI. bauHkos.
— M.: Ilpoceemenne, 2008—2011.
11. Muwenxo T. M. T'eometpusi: Temaruueckue tectol: 9 k. /T. M. Mumenko, A. JI. bauHkos.
— M.: Ilpocsemenue, 2008.
DJIEKTPOHHBIE Y4eOHbIe M0Cco0us
1. «Ypoku reomerpun Kupumna u Medonus 7-9 xinace»
2. Marematuka. I[Ipaktukym. 5-11 kinacesl. DnekTpoHHoe yuebHoe uznanue. M., OO0
«Ipoda», OO0 «JOCx», 2003.
HNurepHer pecypcnl
e http://umnojenie.narod.ru/ - Cioco6 yMHOXeHHUs "TPeyroJbHUKOM".
o http://comp-science.narod.ru - auOaKTHYECKHE MaTepHanbl MO HWHOOPMATHKE |
MaTeMaTHKe: MaTepHAaIbl OJIMMITHA]T ITKOJIHHUKOB 0 MPOrPAMMHUPOBAHHIO, TIOJITOTOBKA K
ONMMITMAZaM TI0 TPOTPAaMMHUPOBAHUIO, TUIAKTHYECKHE MaTepuaibl Mo airedpe
reomerpui (6-9 ki1.) B popmare LaTeX u np.

o http://www.school.mos.ru - calT MOMOXET IIKOJIBHUKY HAWTH HEOOXOAUMYIO
WH()OPMAIIHIO JUTS TIOArOTOBKH K YPOKaM, MaTepHa st peeparoB | T.1.
. http://www.history.ru/freemath.ntm - GecrmathHele oOydaromue MPOrpaMMbI IO

MaTeMaTUuKeE AJId IIKOJIBHUKOB.
e http://mathem.by.ru/index.html - Maremaruka online
e http://comp-science.narod.ru/
e http://matematika.agava.ru/
e http://center.fio.ru/som/subject.asp?id=10000191
e http://www.samara.fio.ru/resourse/teachelp.shtml#mate
e http://refportal.ru/mathemaics/ Pedepatst mo MmaTemaTnke
o http://www.otbet.ru/ Jlemaem ypoku Bmecre!
e http://uztest.ru/logout ET'D mo Mmaremarnke
e http://ege-online-test.ru/ ET'D Onnaiin Tect (MaTeMaTHKa)
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