AHHOTanMs K padoyeil mporpaMMe 1o reoMeTpum
s odyuaromuxcs 8-11 kinaccos (Bapuant 1.2)

Pabouas mporpamma 1o reomeTpun st ooydarormxcs 7-10 kinaccoB (Bapuant 1.2)
OCHOBHOT'O 00mIero 0o0pa3oBaHHUs COCTaBJI€Ha HAa OCHOBE MPUMEpPHOH paboueil
nporpaMmbl  yueOHoro mnpenmera «MareMaTtukay aaanTUPOBAHHON OCHOBHOM
o0pa3oBaTeNbHON  MPOTpaMMbl  OCHOBHOTO  0OIIEro 00pa3oBaHUs  TIIYXHX
oOyuatontuxcs (Bapuant 1.2), 0100peHHON yueOHO-METOINIECKUM 00heIMHEHUEM
1o obmemMy 00pa3oBaHUIO MPOTOKOJ OT 15 cenTsadps 2022 1. No 6/22

B cootBerctBum ¢ yueOHBIM TwiaHoM ['KOVY mkonei-mHTEpHaTa r.THXOperka,
M3YUYCHHE T€OMETPUHU CKIIAIBIBACTCS CIACAYIOIUM 00pa3oM:

7 xiacc — 2 yaca

8 Kkiacc - 2 yaca

9 knacc — 2 yaca

10 knacc - 1 yaca

Henu u 3axa4m Kypca:

Baxnenmen 3amgadeil Kypca T€OMETPUH SIBISIETCS Pa3BUTHE JIOTHYECKOTO
MbIIIUICHUST ydamuxca. CamMu OOBEKThI T€OMETPUYECKUX YMO3AKIIOUECHUM U
OPUHATBIE B TEOMETPUM TpaBWjia WX KOHCTPYMPOBAaHUA CIOCOOCTBYIOT
dbopMHUpOBaHUIO YMEHUN OOOCHOBBIBATH M JIOKa3bIBaTh CYXACHHS, MPUBOIUTH
YETKHUE OMNPENECICHUS, Pa3BUBAIOT JIOTUYECKYI0 HHTYMIMIO, KPAaTKO W HArJsIHO
BCKPBIBAIOT MEXAHU3M JIOTMUECKHUX MOCTPOCHHM M ydaT MX HNpUMEHEHHIo. Tem
CaMbIM Te€OMETpHUs 3aHHMMaeT Beayllee MecTo B (OPMHUPOBAHUM HAy4HO-
TEOPETUYECKOTO MBIILJICHUS IIIKOJIbHUKOB.

OCHOBHBIE 1I€JIH Kypca:

— OBJIQJICHUE CHUCTEMOW MATEMAaTHYECKUX 3HAHUM W  YMEHUH,
HEOOXOMMBIX B IPAKTUYECKOM NESITEIBHOCTH, MPOAOIKEHUSI 00pa30BaHuUs;

— npuoOpeTeHNe  OMbITa  IUIAHUPOBAHUS M OCYLIECTBJICHUS
aNrOPUTMUYECKON eI TENBHOCTH;

— OCBOCHHE HABBIKOB W yMEHUW TMPOBEACHUS  JOKA3aTEIbCTB,
000CHOBaHUS BEIOOpA PEILICHU;

— MPUOOPETEHUE YMEHUM SICHOTO M TOYHOT'O U3JI0’KEHUS MBICIICH;

— pa3BUTh TMPOCTPAHCTBEHHBIE TMPEJCTABICHUS W YMEHHS, IOMOYb
OCBOWUTH OCHOBHBIE (PaKThI M METOIbI INTAHUMETPHH;

— HAyYUTh TIOJIb30BATHCS TEOMETPUYECKUM SI3BIKOM ISl ONUCAHUS
MPEAMETOB.
3agaun o0y4eHUSI:

— BBECTH OCHOBHBIE T€OMETPUYECKHUE MOHATUS, HAYYUTh pa3inudaTh UX
B3aMMHO€ PACIOJIOKEHUE;



— HAy4YUTh PACIIO3HABATH F€OMETPUUYECKHE PUTYPBI U U300pAKATh UX;

— BBECTH MOHATHSA: TEOPEMA, I0KA3ATENBCTBO, IPU3HAK, CBOMCTBO;

— U3YYUTh BCE O TPEYTOJIbHUKAX (3JIEMEHTHI, IPU3HAKU PABEHCTBA);

— W3YYUTh IPU3HAKY MMAPAIIETbHOCTH MPSIMBIX U HAYUYNUTh IPUMEHSTh UX
IIPU PELICHUU 33/1a4 U JJOKAa3aTEIbCTBE TEOPEM;

— HAay4YuTh peElIaTh T€OMETPUYECKHE 3aJayd Ha JOKa3aTelIbCTBA U
BBIYUCJICHUS,

— MOATOTOBUTH K JaTbHEUIIIEMY U3YyUYECHHUIO CTEPEOMETPUHN.

OO0uas xapakTepucTHKA Kypca

B xypce yCIOBHO MOXHO BBIICIHUTH CIEAYIOIUE COAEPKATEIbHbIC JIMHUU:
«['eomerpuueckue ¢Gurypsl M HX CBOWCTBa», «l3MepeHHe reoMeTpuuecKux
BEJINYUH.

B nmpouecce ypokoB TreoMeTpuu TIiyXxue OOydaroluecss 3HAKOMATCA C
pa3HOO0Opa3HBIMU MATEMAaTUYECKUMH MOHITUAMH U TEPMUHAMU, C MATEMAaTUYECKON
(paszeonoruei, 4To MO3BOJIAET CTUMYJIMPOBATh PEYEBOE PA3BUTHE U NIPEOA0IIEBAT
ero Hepoctatku. M, HaoO60poT, Oarogapss COBEPIIEHCTBOBAHUIO CIIOBECHOM pedH
IPOUCXOAUT HauboJiee IyOOKOE U OCHOBATEIBHOE OCBOCHHE MAaTEMaTH4ECKOIO
3HaHUus, GOPMUPOBAHNE AOCTPAKTHOTO MBIIIIJICHUS.



MHUHUCTEPCTBO OBPA30BAHUSA, HAYKH
1 MOJIOJIEXKHOM MOJUTUKUA KPACHOJAPCKOT O KPASI
I'OCYJAPCTBEHHOE KA3ZEHHOE OBIIIEOBPA3OBATEJIBHOE
YYPEKJAEHUE KPACHOJAPCKOI'O KPASA CITELHMAJIBHASA
(KOPPEKIHUOHHAS) HIKOJIA-UHTEPHAT I'. TUXOPELIKA

OOKYMEHT NOANMCAH YTBep}KI[eHO
QNEKTPOHHOW NOAMUCHIO
peleHreM Te/ICoBeTa
Bnanenew. Toonanto Creane Bnagpomsa npotokoi Nel

[eiicTButeneH: ¢ 10.08.2023 no 02.11.2024

or 31.08.2023 rona

npejcenaTesb IeacoBeTa
C.B.Tecaenko

PABOYASA ITPOT'PAMMA

Ilo npenmery «l'eomeTpus

(YxazaTh mpeameT, Kypc, MOIyJIb)
YpoBenb o0pazoBanus (knacc) 7, 8,9, 10 (Bapuant 1.2)

(maganpHOE OOIIEe, OCHOBHOE 0011iee, cpeHee 001ee oOpa3oBaHue ¢
yKa3aHUEM KJIaCCOB)

KonuyectBo wacoB  7xi-684, 8 kn-684, 9 xn- 684, 10k -344
VYuurens [leneko Anna [laBioBHa

[Iporpamma pa3zpaboTana Ha OCHOBE MPUMEPHOHN pabodeil mporpamMmbl yueOHOTO
npeamera «MaTeMaTuka» aJanTUPOBAaHHOW OCHOBHOM 00pa3oBaTesbHOM
IpOrpaMMbl OCHOBHOI'O 00IIero 00pa3oBaHMs TIIyXUX O0Oyyaroluxcsi (BapUaHT
1.2), omoOpeHHOH y4eOHO-METOAMYCCKHMM OOBCIMHEHHEM TI0  OO0IIeMy
00pa3oBaHUIO TPOTOKOJI OT 15 centsiopst 2022 r. Ne 6/22

(yka3aTh IpUMEPHYIO WK aBTOPCKYIO MporpamMmy (IIporpaMMbl), U3AaTeIbCTBO, TOJ] H3TaHUS MTPU HAJTUIUHN)



1. Ilnanupyembie pe3yabTaThl H3yYeHHUs] Y4eOHOr0 MpeaMeTa

«I'eomeTpus».
JIMYHOCTHBIE Pe3yJbTATBI OCBOCHHUSI NPOrpaMMbl y4eOHOro MpeaMeTa

«I"eomeTpus XapaKTEpHU3YIOTCS:

1. IlaTpuoTrnyeckoe BOCMTAHME: MTPOSIBIICHUEM UHTEPECA K MPOLIIIOMY
M HACTOSIIEMY POCCHICKOW MaTEMaTHKH, I[IEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTEMaTUYECKOW IIKOJIbI,
K UCTIOJIb30BAHUIO 3TUX JOCTHKEHUHN B JPYTUX HayKax U MPUKIAIHBIX cepax.

2. I'pa:xknanckoe BOCIUTAHME: TOTOBHOCTBIO K  BBINOJIHEHUIO
00s3aHHOCTEM TpaxJIaHWHA W peaiu3allid €ero TMpaB, TMPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpoLIEeTyp TPAKIAHCKOr0 0011ecTBa (BHIOOPHI, OMIPOCH U TIp.).

3. JIlyXOBHO-HPABCTBEHHOE BOCIIUTAHME: TOTOBHOCTHIO K OOCY X ICHUIO
ATUYECKUX TMpPOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3THUUECKUX MPUHIIUIOB B JACATEIbHOCTH
y4EHOTO; OpHUEHTAIlMEl Ha MOpAJbHbIC I[IEHHOCTH W HOPMBI B CHUTYyallUsiX
HPABCTBEHHOI'O BHIOOPA; TOTOBHOCTHIO OLICHUBATH CBOE MOBEICHUE U MOCTYIKH, a
TaKke TMOBEICHUE U TMOCTYNKU JPYyTHX JIIOAEH € MO3ULMH HPABCTBEHHBIX U
MPAaBOBBIX HOPM C YYE€TOM OCO3HAHMS TOCJIEACTBUN IOCTYIKOB; AKTHBHBIM
HEIMPUSATUEM ACOLUAIBHBIX TTOCTYIIKOB; CBOOOION M OTBETCTBEHHOCTHIO JIMUHOCTH
B YCJIOBUSIX MHJUBUIyJIbHOTO U OOIIIECTBEHHOTO MPOCTPAHCTBA.

4, TpynoBoe BocmMTaHMe: YCTAHOBKOM HA aKTUBHOE YYACTHUE B PEILIEHUN
MPAKTUYECKUX 3a7a4 MAaTEMAaTHYE€CKON HaINpaBICHHOCTH, OCO3HAHHWEM Ba)KHOCTHU
MaTEMaTUYECKOro 00pa30BaHUsl Ha TMPOTSDKEHWM BCEH KU3HU U1l yCHEIIHON
npoecCHOHANBHON  JEATETPHOCTH W Pa3BUTHEM HEOOXOJMMBIX yMEHUMH;
OCO3HAHHBIM BEIOOPOM U TOCTPOCHUEM UHIUBUAY AJIBHOU TPACKTOPUHU 00Opa30BaHUS
M OKU3HEHHBIX IUIAHOB C YY€TOM JIMYHBIX HWHTEPECOB U  OOIIECTBEHHBIX
NOTPEOHOCTEM.

S. JdcTeTHYecKoe BOCIHHUTAHME: CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY H
ACTETUUYECKOMY BOCIHPHUSATUIO MAaTeMaTUYECKUX OOBEKTOB, 3ajlad, pelIeHUN,
paccyXJAeHU; YMEHHUIO BUJIETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE.

6. [leHHOCTH HAYYHOI'0 NMO3HAHMS: OPUEHTAIIMEW B AEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyYHBIX TIPEJICTABIICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEJIOBEKA, TPUPOABI U OOIIECTBA, TOHUMAHUEM MAaTEeMAaTHUYECKOW HAyKU
Kak chepbl YeJTOBEUECKON NIEeATeTLHOCTH, ITAlOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIS
pPa3BUTHS LUBUIM3AIMU; OBJIAJICHHEM SI3IKOM MAaT€MaTUKH M MaTeMaTH4eCKON
KYJIbTYpPOU Kak CpeICTBOM MO3HAHUS MUPA; OBJIAJICHUEM IIPOCTEUIIIMMU HAaBbIKAMU
UCCIIEIOBATENbCKOM eI TETbHOCTH.

1. du3znyeckoe BoCcNUTAHNE, POPMUPOBAHUE KYJILTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIArOMOJIy4YHsi: TOTOBHOCTBIO TMPUMEHSATH MaTEMaTHUYECKHE
3HaHMST B MHTEpPEcax CBOEro 3/0pPOBbS, BEJIEHHUSA 370pOBOro o0pasza >KU3HU
(3m0poBO€ THUTaHKE, COATAaHCUPOBAHHBIA PEXXUM 3aHITHUH U OT/AbIXA, pEryJsipHas

4



bu3nyeckas akTUBHOCTb); CHOPMHUPOBAHHOCTHIO HaBbIKa pedIECKCUU, PU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro uyeaoBeka.

8. JKOJIOTHYECKOe BOCIHMTAHWE: OpUEHTAallMe Ha NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN [ pemieHus 3agad B 00JacTH  COXPaHHOCTH
OKPY’KAIOLIE Cpenbl, IUIAHWUPOBAHMS IIOCTYIIKOB M OLIEHKH HMX BO3MOYKHBIX
MOCNIEACTBUM ISl OKPY’Kalollel Cpefbl; OCO3HAHHMEM TIJI00ATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEN X PEIICHHUS.

Q. LleHHOCTH HAY4YHOIO0 TMO3HAHUS M AJANTANUM O0Y4YalOLIErocs K
U3MEHAKIIMMCS YCJIOBUAM COLMAJIBHONH M TPHPOJHOM CpeAbl: OCBOCHUE
OOyYaroIIMMUCSL COLMATIBLHOTO ONBITa, OCHOBHBIX COLIMAJIBHBIX POJIEH, HOPM H
npaBuil OOIIECTBEHHOTO TOBEACHMS, (POPM COIMAIBHOW KU3HU B TpYMNIax u
co00I1IeCTBaX, BKIIFOUAsl CEMBIO, TPYIIIbI, CPOPMUPOBAHHBIE MO MTPOPECCHOHATIBHON
JEATEIIBHOCTH, a TAaKKE€ B PAaMKax COLMAIBHOIO B3aUMOICHCTBUS C JIIOABMHU M3
JIPYTOM KyJIbTYPHOU CPENbL;

NOTPEOHOCTh BO B3aUMOJACHCTBUM B YCIOBHUSX HEOIPEIEICHHOCTH,
OTKPBITOCTh OIBITY W 3HAHUAM JIPYTUX, MOTPEOHOCTh B JCHCTBUU B YCIOBHSX
HEOIIPEAECIECHHOCTH, B TIOBBIIMICHUM YPOBHS CBOEW KOMIIETEHTHOCTH 4YEpPE3
IIPAKTUYECKYIO ACATEIBbHOCTh, B TOM YHCIE YMEHHUE YUYUTHCA Yy APYIHX JIOIEH,
[10JIy4aTh B COBMECTHOU JESATEIIbHOCTH HOBBIE 3HAHUSI, HABBIKA U KOMIICTCHIIUU U3
OIbITAa JIPYTUX, HEOOXOJAMMOCTh B (POPMUPOBAHWU HOBBIX 3HAHUM, yMEHUU
CBSI3bIBATh 00pa3bl, (HOpMyIHpPOBATH WUJEH, MOHATUS, TUIOTE3bl 00 OOBEKTaX U
SBJICHHUSIX, B TOM YHUCJIE€ paHEEe HEU3BECTHBIX, OCO3HAHUE Je(ULINTA COOCTBEHHBIX
3HAHUW U KOMIIETECHIIUMM, [UIAHUPOBAHUE CBOETO PA3BUTHsA, YMEHHE OINEPUPOBATH
OCHOBHBIMHU TMOHSATUAMM, TEPMUHAMH M TPEICTABICHUSIMHU B 00JIACTU KOHLIETINU
YCTOMYMBOTO pPa3BUTHSI, AHAJIU3UPOBATH WM BBIABILITH B3aUMOCBSI3b MPHUPOIBI,
o0miecTBa M HKOHOMHUKH, OLEHMBAaTh CBOM JCMCTBHSI C Yy4Ye€TOM BIMSHMS Ha
OKPY’KAIOLLYI0 CpeNy, NOCTHKEHHs LIEJIEW U MPEOJOJIEHUS BBI30BOB, BO3MOXKHBIX
r7100aJbHBIX TOCIEICTBUM; CHOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHUTYalUIoO,
OLICHUBATH MPOUCXONSAIIME W3MEHEHHMS W UX IMOCJIEACTBUS, ONUPasCh Ha
JKU3HCHHBIN, PEYEBOM W YWUTATEIbCKUUA OMBIT, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUIMII KOHTPMEP; OLIEHMBATh CUTYAIMIO CTpecca,
KOPPEKTUPOBATh MPUHHUMAEMbIE pEIICHUs MW JAeUcTBUS; (OopMyJIMpoBaTh U
OIICHMBATh PHUCKU U TOCIAEACTBUS, (OPMHPOBATH OMbBIT, YMETh HaXOIWTh
MO3UTUBHOE B CJIOKUBIICHCS CUTYyalllH, ObITh TOTOBBIM JICHCTBOBATH B OTCYTCTBHE
rapaHTHil ycrexa; TOTOBHOCTh K OOIIEHUIO M B3aUMOJEHUCTBUIO CO CIBIIIAIIUMU
CBEPCTHHKAaMH M B3pOCJIBIMH; YMEHHE IOJIb30BAThCSI WHOSA3BIYHOW CIIOBECHOMN
peUbI0 B YCTHOM U NMUCbMEHHOU (popMe ISl PEelIeHUs] KOMMYHUKATUBHBIX 3a/1ay;
TOJNEPAHTHOE W YBAXXUTEIBHOE OTHOUIEHWE K KYyJIbTYPHBIM DPa3jnyusIM,
OCOOCHHOCTSIM UM TPaJuLUsAM APYTUX CTPaH.



MeTanpeameTHble pe3yJibTaThI:

MeranpeaMeTHble pe3yJbTaThl BKJIIOYAIOT OCBOEHHBIE OOYYalOUIUMUCS C
HapylIeHUEM CclilyXa MeXIpeAMeTHble ToHsATUS W YY/l, cnocoOHOCTh uX
UCIIOJIb30BaHUsl B y4eOHOM, O3HABATENIbHON M COIMANBHON MPAKTUKE C YUETOM
0COOBIX 00pa3oBaTEIbHBIX MOTPEOHOCTEN; CaMOCTOATEIBHOCTh TUIAHUPOBAHUS H
OCYIIECTBICHUS yUeOHOU IEATEIHHOCTH U OPTraHU3aIMHN y4eOHOT0 COTPYAHUYECTBA
C meJaroraMu M CBEpCTHHUKAaMU; MOCTPOCHUE MHAMBHUAYaJIbHOM 00pa3oBaTeIbHOM
TPAEKTOPHUH C YUETOM 00pa30BaTENbHBIX MOTPEOHOCTEN KaXA0Tr0 00yUaromerocs u
JOTIOTHUTEHHBIX COMATHYECKHUX 3a00JI€BaHUMN ISl YACTH O0YJAFOIITIXCS.

1. VHusepcanvuvie  noznaeamenvuwvle  Oelicmeus — obecneyugarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXC  (0CBOeHUe
Memo008  NO3HAHUSL — OKpYJCamwe2o  Mupda;  npumMeHeHue  J102UHeCcKux,
ucciedo8amenbcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoevie nocuueckue oeiicmeus:

— BBIBIIATH (CAMOCTOSITENIBHO W/WIM C TOMOUIBIO  YUUTEIs/IPYrux
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO IIpoLecca) M XapaKTepu30BaTh
CYLIECTBEHHbIE MMPU3HAKK MAaTEMaTUYECKHMX OOBEKTOB, MOHATHMI, OTHOLIEHUI
MEXAY MNOHATUSIMH; (HOPMYJIHMPOBATh C HCIOIB30BAHUEM JIOCTYMHBIX CPEICTB
KOMMYHUKAIIMHM, BKJIKOYAas YCTHO-JAKTUJIBHYIO pPeYb, ONpPENENCHUs MOHSATUM;
yCTaHABJIMBAaTh CYUIECTBEHHBbI NpH3HAK KilacCU(UKAIIMM, OCHOBAHUS IS
000011I€HNS U CPAaBHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a;

— BOCIIPUHUMATH U C UCIIOJIb30BAaHUEM JOCTYITHBIX CPEACTB KOMMYHHUKAIWH,
BKJIIOYAsl YCTHO-IaKTHIIBHYIO pedb, POPMYIIUPOBATh, NPEOOPA30BBIBATH CYHKACHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIE,

—  BBIIBJIATH  MAaTEMAaTHYECKME  3aKOHOMEPHOCTH, B3aUMOCBS3U W
npoTuBopeurs B (hakTax, JaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUAX; MpeljaraTh
KPUTEPUHU JIJIS BBIABJIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

— JenaTh BBIBOJBI (CAaMOCTOSITEIbHO W/WJIM C TIOMOIIBIO YUHTEIs/IPYTUX
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO TMPOIECCa) C HCIMOJIb30BAHUEM
3aKOHOB JIOTUKH, IeTyKTUBHBIX U MHIYKTUBHBIX YMO3AKITFOUCHHUH, YMO3aKITIOUECHU N
110 aHAJIOTHU;

— pa30bupaTh 10Ka3aTEIbCTBA MATEMATHUCCKUX YTBEPKICHUN (TMPSIMBIE U OT
MPOTUBHOTO), MPOBOAUTH (CAMOCTOSATEIHLHO W/WJIM C TOMOIIBIO YUUTEINS/ IPYTUX
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YYaCTHUKOB 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO npolecca) HECJIO)KHbBIE
JI0Ka3aTeNbCTBA MaTEMATHUECKUX (PaKTOB, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh Ccroco0 pemieHus ydeOHOM 3afaud (CpaBHUBATh HECKOJBKO
BapHAHTOB pEIICHHUs, BbIOMpaTh (CAMOCTOSTENPHO W/WIM C  MOMOIUIBIO
YUUTEIS/APYTUX ~ YYACTHUKOB  00pa3oBaTelIbHO-KOPPEKIIMOHHOTO  IPOLIecca)
HanboJee MOAXOISAIIHIA.

ba3zoevie uccneoosamenvckue oeiicmeus:

— HCIIOJb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
CaMOCTOSITENIFHO U/WJIH C TIOMOUIBIO YUUTENS/APYTUX YIaCTHUKOB 00pa30BaTeIbHO-
KOPPEKLIMOHHOTO  Mpouecca  (OpMyIHpOBaTh  BOIMPOCHl,  (PUKCHPYIOLIUE
IpOTUBOpEUHE, MpoOJIeMy, yCTaHABIMBATh HCKOMOE M JaHHOE, (OPMHUPOBATH
TMIIOTE3Y;C UCIOJb30BAHUEM JOCTYITHBIX CPEICTB KOMMYHHUKALUY, BKIKOYasl yCTHO-
JAKTUIIBHYIO PeYb, apIYMEHTUPOBATh CBOIO MO3ULINI0, MHEHUE;

—IPOBOJIUTH 1O TJIAHY HECJIOXKHBIN SKCIEPUMEHT, HEOOJIBIIIOE NCCIIEI0OBAHKE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEW MaTEMaTHYECKOTO OOBEKTa, 3aBHUCHUMOCTEU
00BEKTOB MEXKy COOOM;

—C HCTOJIb30BAaHUEM JIOCTYITHBIX CPEJCTB KOMMYHHUKAIIMU, BKIIFOYAsl YCTHO-
JaKTHUIBHYIO pedb, (popMyaupoBaTh 0OOOIIEHHUS W BBIBOJLI IO pe3yibTaTaM
MPOBEAEHHOTO  HAOJIOJICHMS, HWCCIICJIOBAHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

—CaMOCTOSITEIbHO W/WIM € TIOMOIIBIO  YUYUTEJS/APYTHX  yYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO ~ Tpoliecca  MPOTHO3MPOBATh  BO3MOYKHOE
pPa3BUTHE MPOILIECCA, & TAKKE BBIABUIATh MPEATOI0KEHNS O €r0 Pa3BUTUM B HOBBIX
YCIIOBUSIX.

Paboma c ungpopmauuei:

—BBIABJIITH HCAOCTATOYHOCTD H M30BITOYHOCTD I/IH(I)OpMaHI/II/I, JaHHBIX,
HGO6XOI[I/IMBIX IJIA PCHIICHUA 3a1a4H,

—CaMOCTOSITENIbHO W/WIM € TIOMOINBIO  YUUTEJS/APYTUX  yYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Mpolecca  BbIOMpaTh,  AHAJU3UPOBATH,
CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMALIMIO PAa3JIMYHBIX BUIOB U (hOpM
IIPEJCTABIICHHUS;



— BbIOMpaTh (GOpMy MpeAcTaBiIeHUS HHPOpPMAMKU U HILTIOCTPUPOBATH
pelaemMbie 3a/1a4n CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

— OIICHUBATh HAEKHOCTh MH(OpPMAIMU IO KPUTEPHUSIM, MPEIJIOKEHHBIM
yuduTeIeM WIH CPOPMYJIUPOBAHHBIM CAMOCTOSITENIBHO W/WIM C  [OMOIIBIO
YUHUTEIIS/ IPYTUX YYACTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO MpoIlecca.

2. YlelGepCCl]Zbele KOMMYHUKAMUBHbLE oeticmeus obecnequsaiom
C@OpMUpO@ClHHOC”nb COYUAIbHBIX HABLIKOB 06yl¢ai0u;uxc;1.

Obwenue:

— BOCIIPUHUMATh U (POPMYJIHPOBATh C UCIOIb30BAaHUEM JIOCTYIIHBIX CPEJICTB
KOMMYHMKAIIUH, BKJII0Yas YCTHO-AAKTWIBHYIO PeYb, CYKIECHUS B COOTBETCTBUU C
YCJIOBHSIMHU M LIEJISIMUA OOILIEHHUS; BbIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX/YCTHO-
JAKTWIBHBIX U TUCbMEHHBIX TEKCTAaX, JAaBATh IMOSACHEHUS 110 X0y PELICHU 3a1a4H,
KOMMEHTUPOBATH I10Jy4YECHHBIN pE3yJIbTAT;

— B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI M0 CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOJemMbl, pelaeMod 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IIOHMCK
pELICHUs]; COIMOCTABJIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh pPa3InuMe U CXOJICTBO MO3ULINN; B KOPPEKTHON (hopme U ¢
UCIIOJIb30BAaHUEM  JOCTYIHBIX CPEICTB KOMMYHHKAIlMW, BKJIOYas yCTHO-
JAKTUIIBHYIO pedb, POPMYIHPOBATH PA3HOTIACHUSI, CBOM BO3PAKECHMUS;

—  TPENCTaBIATh  Pe3yJdbTaThl  pEHICHUs  3aJlayd, OJKCIEPUMEHTA,
UCCJIEIOBAHMSI, TIPOEKTA; CaMOCTOSITENIBHO W/WJIM C TOMOIIBIO YUUTENS/APYyTUX
YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO TMpoIecca BbIOMpaTh ¢dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 TIPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

Compyonuuecmeo:

— IOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW U WHINBHUIYaIbHON
paboThl TIPH PEIICHHH Y4YeOHbIX MaTeMaTHYeCKUX 3ajad; MNPUHUMATH I1IeJb
COBMECTHOM JEATEIbHOCTH, IUIAaHUPOBATh OPraHM3allUI0 COBMECTHOW pPaOOTHI,
pacmpenenaTh BHIBI padoT, AOTOBapHWBAaThCS, OOCYKIATh IMPOILECC W PE3yJbTaT
paboTHI; 00001aTh MHEHUS HECKOIBKHX JIIOJICH;

— y4yacTBOBaThb B TpynmnoBbIX ¢Gopmax padoTel (0OCykaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U Jp. — C HUCIOJb30BAHUEM JIOCTYIHBIX PEUYEBBIX
CPEJICTB); BBIMIOJHITH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU JECUCTBUS C
JPYTUMHU 4J€HaMH KOMaH[Ibl; OIIEHMBAaTh KadyeCTBO CBOETO BKJIaJa B OOIIUA
IPOJYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJECHCTBUS.
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3. Ynusepcanvuvie pecynamuenvie oeticmsusi obecneuusaiom opmuposanue
CMBICTI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABbIKOG TUYHOCHI.

CdMOOpZClHlL?dlﬂUl.’

—COCTaBJISITh TUIaH, AITOPUTM PEIICHUs 3aadyu (MU €r0 YacTh), BRIOUPATH
CTI0CO0 pemIeHus ¢ y4ETOM UMEIOIIUXCSI PECYPCOB i COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh M KOPPEKTUPOBATh BapPUAHTHI PEIICHUH ¢ YYETOM HOBOM
nHpopMaruu.

Camokonmpoinn:

— BJIAJICTD criocobamMu CaMOITPOBCPKH, CAMOKOHTPOJIA IIpOoIcCCa U pC3yjibTaTra
peIICHUA MaTeMaTHUYECKOM 3aga4dn,

— IIPpCABUACTD TPYAHOCTHU, KOTOPBLIC MOT'YT BOSHUKHYTD IIPpHU PCHICHHUHN 3a1a4H,
BHOCHUTb KOPPCKTHUBLI B ACATCIBHOCTD HaA OCHOBC HOBBIX O6CTO§IT€JII>CTB,
HaﬁIIGHHBIX OHII/I6OK, BBIAIBJICHHBIX TPYHHOCTGﬁ;

— OIICHMBAaTh COOTBETCTBUE PE3YJIbTaTa ACATEILHOCTH ITOCTABICHHOW LIEJIH U
YCJIOBUSIM, OOBSACHITh IPUUYUHBI JIOCTHKEHUS UM HETOCTHXKCHHUS 11€TH, HAXO0IUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yJIbTATHI:

OpPUCHTHPOBAHBI:

— Ha TMPUMCHCHHC 3HAHWMA, YMEHUH W HABBIKOB B YYEOHBIX CHUTYalUSX M
pCalTbHBIX )KHU3HCHHBIX YCIIOBHUSX,

— Ha ycrnenHoe oOy4eHre Ha CIICIYIOIIeM YPOBHE 00IIero 00pa3oBaHusl.

7 KJIIACC

HauanbHble nonaTus reometpun. Touka, psimasi, OTpE30K, Jyd. Yroi. Buasl
yrioB. BeprtukaneHble U CMexHbIE yriabl. buccekrpuca yrna. JlomaHnas,
MHOT'OYTOJIbHUK. lapannenbHOCTh U MEePIEeHAUKYISIPHOCTD MPSIMBbIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPUHU.
[Ipumepsl CHMMETPHUHU B OKPYKAIOIIEM MUDE.

OCHOBHBIE MOCTPOCHUS C IOMOIIBIO LIUPKYJIS U JIMHEHKHU.

Tpeyronsuuk.  BwicoTra, wMeamana, Ouccekrpuca, HMX  CBOWCTBA.
PaBHOOCIpEHHBIN U PABHOCTOPOHHUN TPEYToJbHUKU. HepaBeHCTBO TPEYTOJIbHHKA.

CBoiicTBa W TpHU3HAKK paBHOOEAPEHHOTO TpeyroiabHuka. [IpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.



CBolicTBa ¥ IPU3HAKK NTapaJUIEIbHBIX NpsMbIX. CyMMa yIJIOB TPEYTrOJbHUKA.
BuentHue yribl TpeyroyJibHUKA.

[IpssmMoyronbHblid  TpeyroiabHUK. CBOHCTBO MEIWAHbl MPSAMOYTOJBHOIO
TPEYTOJbHUKA, IPOBEAEHHOM K TUIIOTEHY3€. [[pu3Haky paBeHCTBA IPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBIN TPEyTroiabHUK ¢ yriom B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOM, TeopeMa O OOJbIIEM YIJIE€ U OOJIbIIEH CTOPOHE TPEYTOJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTpuyeckoe MecTO TOYEK. buccekrpuca yrima W CEpeaUHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpJa M JHaMeTp, HUX CBoOWcTBa. B3ammuoe
PaCIIOJIOKEHUE OKPYKHOCTH W NpsiMou. KacatenbHas u cekymas K OKpYKHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUVIACC

Yetpipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBoOMCTBa. YacTHbIE
clly4au MapajuieiorpaMMOB (IIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKH U
cBoiicTBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOHCTBA M MpPHU3HAKU.
[IpssmoyrosbHas Tparenus.

Meton yaBoenus meauansl. LleHTpanbHas cuMMeTpus.

Teopema @anieca u Teopema O NPOMOPLMOHAIBHBIX OTpe3kax. CpeaHue
JIMHUAU TPEYTOJIbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.

[Togobue TpeyroabHUKOB, Kod(hduiment noaodus. IIpuszHaku nogoOus
TpeyrojabHUKOB. [IpumMeHeHue mogo0ust pu peuieHnH MPaKTHYECKUX 3a/1ad.

CpoiicTBa miomniaaei reomeTpuueckux uryp. DopMmynibl Ui TUIONIAIA
TpeyrojbHHKa, MNapaieraorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IIIoLaaen
MOI00HBIX (UTYP.

Brpruucnenue miomaiei TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsbl [ludaropa npu peuieHun
MPAKTUYECKUX 33/1a4.

9 KUIIACC

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yIJIa MPSIMOYTOJBHOTO TPEyTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. [pUTOHOMETpHUYECKUE (DYHKITUU
yriioB B 30°, 45° u 60°.
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BrnucanHble M LIEHTpalibHBIE YIJIbl, YIOJ MEXAy KacaTeJbHOW M XOpAOH.
Yrnel  Mexay ~XopJaMM M CEeKyIUMMH. BrmcaHHble W ONKMCAaHHbBIE
YeThIPEXYTOJIBHUKHA. B3auMHOe pacnosioxkeHne AByX OKpyxkHocTed. Kacanwme
OKpy>kHOCTel. O01I1e KacaTeabHbIE K ABYM OKPYKHOCTSIM.

o

Cunyc, xocuHyc, TaHrenc yriaoB or 0 go 180 OcHoOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. DPOPMYIIbI TPUBEACHHUS.

Pemienne tpeyrosbHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenue npakTHYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CUHYCOB.

IIpeo6pa3zoBanue nonodus. [lo1odre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mnpousBeAEHUH OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, mmmHa  (MOAYJb)  BEKTOpa, COHAIPABIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BeKTopaMu. Pa3joxkeHue BeKTopa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalIIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JIJISl HAXOXKIECHUS JJIMH U YTJIOB.

10 KJIACC

JIlekapTOBBI KOOPAUHATHI HA IUIOCKOCTU. Y PABHEHHUS MPSIMON U OKPYKHOCTH
B KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpIHHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKW. JlnmuHa oOKkpyxkHOCTH. ['pagycHas wu
paadaHHas Mepa yriia, BBIUMCIIEHUE JJIMH Iyr OKpyxkHocteu. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBUMKEHUSI TUIOCKOCTU W BHYTPEHHHE CUMMETpUU (Guryp (dJeMeHTapHbIC
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.

2. Copnep:xkanue yueOHoro npeamera «l'omerpus»
7 Kkaacc
(3-if rox 00yuenusi Ha yposHe O0OQ0)

Pazpgea 1. IIpocreiimme reomerpudeckue Gurypsl U ux cpoiicrsa. U3smepenue
reoMeTpu4ecKux BeJnunH (14 4)

[Ipocreiiline reomeTpuyeckrue OOBEKTBI: TOYKH, TMpSAMbIE, JIy4Yd U YIJIbI,
MHOI'OYT'OJIbHUK, JIOMaHas.

CMeKHBIE U BEPTHKAIBHBIE YTJIBI.

PaGoTa ¢ npocTeimumu yepTekamu.
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N3MepeHre TMHEWHBIX U YTIIOBbIX BEJIMYUH, BBIYUCIECHUE OTPE3KOB U YTJIOB.
[Tepumetp u mom@aab GuUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB.

Pasznea 2. TpeyroibsHuku (22 4)

[loHATHE O paBHBIX TPEYTOJIBHUKAX M NEPBUYHBIE IIPEACTABICHHS O PAaBHBIX
(kOHTpY?HTHBIX) purypax. Tpu npuszHaka paBeHCTBA TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBA MPSAMOYIOJIBHBIX TPEYTrOJbHUKOB. (CBOWCTBO MEIUAHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBHOOEpeHHbIE U PAaBHOCTOPOHHUE TpeyroiabHUKU. [Ipu3Haku u cBoiicTBa
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[TpoTuB 6obILIEN CTOPOHBI TPEYTOJbHUKA JICKUT OOJBIIHIA YTOJI.

[Ipocreiimme HEpaBEHCTBA B TEOMETPUM.

HepaseHncTBO TpeyrosbHuKa. HepaBeHCTBO JTJOMaHOM.

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YrioMm B 30°.

[IepBbIe MOHATHS O TOKA3aTEIBCTBAX B TEOMETPHH.

Paznen 3. [lapasuiesibHBbIE TPSIMBbIE, CyMMa YIJIOB TpeyrojabHuka (14 4)
[TapaiutennbHBIEe TIpsIMBIE, UX CBoMcTBa, [laTeii mocrymar EBknmpa. Haxpecr
JeKalue, COOTBETCTBEHHbIE M OJHOCTOPOHHME YINIbI (0Opa3oBaHHBIE IIpU
IIEPECEUCHNH NapaJUICNIbHBIX MpPSAMBIX CceKyliei). I[Ipu3Hak mapamiebHOCTH
IIPSAMBIX Y€pe3 PABEHCTBO PACCTOSIHUM OT TOYEK OAHOM MPSAMOU 10 BTOPOU MPSMOM.
CyMMma yrioB TpeyroJibHUKa 1 MHOTOYTOJIbHHKA.

Bnentnue yriel TpeyroyJbHUKA.

Pa3znen 4. Oxkpy:xHocTh U KpYr. 'eomeTpuueckue nocrpoenns (14 1)
OKpy>KHOCTb, XOpABl M JIHAMETPBI, UX CBOMCTBA. KacareiabHas K OKPYKHOCTH.
OkpyxHocTb, BrnucaHHas B yroi. llonsitue o I'MT, nmpumeHeHue B 3aaadax.
buccekrpuca u cepeIMHHBIN NEPIEHAUKYIIAP KAK TEOMETPUYECKAE MECTA TOUEK.
OKpy>KHOCTb, OIIMCAHHAsI OKOJO TpPEYroJibHUKa. BrnucaHHas B TpPEyroJIbHUK
OKPY>KHOCTb.

[IpocTeimme 3a1a4n Ha IOCTPOEHUE

Pazgea S. O0o0menne u cucreMaTu3anusi M3y4eHHOro MmarepuaJa (4 4)
[ToBTOpeHue u 06001IeHIE OCHOBHBIX MOHATHI U METO/I0B Kypca 7 Kjacca.

IlIpumepnoie 6uovl dessmerbHOCHU 00YHAIOUIUXCA '

— KOMMECHTHpOBaHHE (pa3bsSCHCHHWE) 3HAYCHHS OCBAaMBACMBIX TIOHSTHIA,
dbopmMyIHpOBaHUE ONIPE/ICTICHUIT;

— U300payKeHNe U pacIiO3HABAaHUE U3yIaeMbIX (QUTYP Ha YepPTEKaxX; PEIICHHUEC
3a/1a4, CBSI3aHHBIX C 3TUMH (PUTYypamu;

— ¢hOpMyYITUPOBKA U I0KA3ATEIHCTBO TEOPEM;
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— PpeEIIeHWE 3aJad B COOTBETCTBUM C COJEPKAHMEM OCBAaMBAEMBIX
TeMaTUYECKUX pa3aenos. U np.

IIpuMepHas TeMaTHYecKasi 1 TEPMUHOJIOTHYECKAS JTEKCHUKA

IIpumepnvle cnosa u cnosocouemanus

AKcHOMa MapajulesibHbIX TMPSMbBIX, OUCCEKTPUCHI, BBICOTHI TPEYTrOJbHUKA,
U3MEpeHue, Jyd, MacluTaOHasi JIMHEWKa, MEJIHUaHbl, OTPE30K, MapaljiesIbHbIe
npsiMble, IEPBBIN (BTOPOM, TPETHIT) MPU3HAK PABEHCTBA TPEYTOJILHUKOB, IPU3HAKU
MapajuieIbHOCTH JIBYX MPSMBIX, NEPHNEHIUKYJSAPHBIE TPSIMbIE, IOCTPOEHUE
TPEYTOJbHHUKA MO TPEM DJJIEMEHTAM, IpsAMas, MPSMOYIOJbHBIE TPEYrOJIbHUKH,
COOTHOILIEHHSI MEXIY CTOPOHAMH M YIJIaMU TPEYTOJIbHHKA, CPaBHEHHE, CyMMa
YIJIOB TPEYTOJIbHUKA, TPEYTOJIBHUK, YTOJI.

IIpumepHvie gppazwvl

Yepes n1100bIe 1BE TOUKH MOXKHO IPOBECTH MPSMYIO, HO TOJIBKO OJHY.

S naueptmi(a) npsimyro u otmetwi(a) Ha Helt Touku A u B. Ceiiuac c
MNOMOUIbIO MacIITaOHOM JIMHENKH 1 oTMeuy Touku C u D Tak, utoObl Touka B Obuia
cepenunoi orpeska AC, a touka D — cepennnoit orpeska BC.

CHauana Mbl HauepTuM npsamyro AB. Ilotom npu momomu MacmTaOHOU
JIMHEWKN OTMEPHUM Ha 3TOM npssMou Touky C — Ttakyto, uto AC=2 cMm. Janpuie Msl
OIPEJENHNM, CKOJIBKO TAKMX TOYEK MOKHO OTMETHUTH Ha NpsMoi AB.

IIpumepHuie 61600061

I'eomeTpust — 3TO OHA M3 caMbIX APEeBHUX HayK. OHa BO3HHKIA €IIE 10
Hameil apel. CIIOBO «reoMeTpus» B IIEPEBOJAE C IPEUYECKOro s3bIKa O3HAYAET
«3emsiemepue». Takoe HazBaHUE OOBSACHSAETCA TEM, YTO 3apOXKACHUE T€OMETPHUH
OBLJIO CBSI3aHO C PA3HBIMU U3MEPUTENIbHBIMU padOTaMu. DTH pabOThl BBITOIHSIIH
IIPU PA3METKE 3€MENBHBIX YYAaCTKOB, IPOBEAECHUN TOPOT, CTPOUTEIBCTBE 31aHUN U
JIPYTHUX COOpYKEHUM. B pe3ynbTare Takon AEATEIbHOCTH MOSBUINCH U ITOCTEIIEHHO
HAKaIIMBAJIUCh pa3HbIE IIPaBWJIa, KOTOPBIE CBS3aHbl C TI'E€OMETPUYECKUMU
U3MEPEHUSIMH U MTOCTPOCHUAMU. TakuM 00pa3oM, FT€OMETPHUsl BO3HUKIIA Ha OCHOBE
MIPAKTUYECKON JESATENBHOCTU Jroficl. B manpHeimem oHa chopmupoBanach Kak
CaMOCTOSITENIbHASI HayKa. JTa HayKa 3aHMMAETCAd W3YyYEHUEM TI'€OMETPUYECKHUX
duryp.

VYron — aTo reomerpudeckas purypa. OHa COCTOUT U3 TOYKH U JABYX JIyUeH,
UCXOJISIINX U3 3TOM TOUKH. JIydu — 3TO CTOPOHBI yTJia, a UX 00I1ee Havaao — 3TO
BEPILNHA.

Cpenu mpeameToB, KOTOpPbIE HAC OKPY>KAKOT, MHOTO OJMHAKOBBIX. Y HHUX
oauHakoBas (opma, OAMHAKOBbIE pa3Mmepbl. Hampumep, 1aBa OAMHAKOBBIX
KapaHJailia, 1B€ OJJMHAKOBBIE TETPA/IH, JBAa OJJTMHAKOBBIX 3epKania. B reomerpun nse
(burypsbl, KOTOpble UMEIOT OAMHAKOBYIO (DOPMY M OJIMHAKOBBIE Pa3MeEphl, Ha3bIBAIOT

PaBHBIMH.
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JUist u3MepeHus OTPE3KOB M HaXOXKACHUS PACCTOSHUM HAa IIPAKTUKE
WCIIONB3YIOT pAa3juYHble E€IWHMIBI H3MEpeHHh. MeTrp — 3TO CcTaHIapTHasd
MEXKIyHapoaHas eauHula ndmepenus. B oqnom metpe 100 cantumeTpoB. B oHOM
cauntumerpe 10 wmuwmMerpoB. [lpu u3MepeHnn HEOONBIINX PACCTOSHUH,
HaIpUMep, MEXKAY TOUKaMU Ha JINCTE OyMaru, 3a €JUHUILY U3MEPEHUS IPUHUMAIOT
CaHTUMETP WM MIJUTUMETp. PaccTossHrE MeXay IpeaMeTaMy B KOMHATE U3MEPSIOT
B MeTpax. PaccTosiHue Mexy Haceln€HHbIMM ITyHKTaMU U3MEPSIOT B KMJIOMETpax.
Hcnonb3yroTes U Apyrue eIuHUNBI u3MepeHus. Hampumep, neuumerp, Mopckas
MHJIA.

OTMeTuM J1I0OBIE TPU TOYKH, KOTOpBIE HE JIEKAaT HAa OJHOM MPSIMOM.
CoenunuM ux otpeskami. [loayunm reomeTpudeckyro Gurypy. 9To TpeyrojabHHK.
Tpu oTMEUYeHHBIE TOYKH — 3TO BepIIMHBI. OTPE3KU — 3TO CTOPOHBI TPEYTOJIbHUKA.
CyMMa [UIMH TpEX CTOPOH TPEYroJIbHWKA Ha3bIBAa€TCA €ro nepumerpoM. JlBa
TPEYTrOJbHUKAa MOKHO Ha3BaTb pAaBHBIMHU, €CIHA HX MOXHO COBMECTUTH
HajokeHrneM. Kaxaplii U3 3TUX TPEyTrOJbHUKOB MOKHO HAJIOXHUTh HA APYTOM TaK,
YTO OHH ITOJHOCTBIO COBMECTATCA. DTO 3HAYMT, YTO IIOMAPHO COBMECTATCS MX
BEPILIMHBI U CTOPOHBI. TaKXe MOMAPHO COBMECTATCS U YIJIbl TUX TPEYTOJIbHUKOB.
COOTBETCTBEHHO, €CJIM JIBa TPEYTOJIbHUKA PABHBI, TO 3JIEMEHTHI (YIJIbl U CTOPOHBI)
OJHOTO TpPEYrOoJbHHKA pPAaBHBI DJIEMEHTaM JApPYroro TPEyroJbHHKA. 3HAUWT,
PaBEHCTBO [BYX TpPEYIrOJbHUKOB MOJKHO YCTaHOBUTb, HE HAaKJIaJbIBas OJIHUH
TPEYTOJBHUK Ha JPYroH, a TOJIBKO CPaBHUBAsI HEKOTOPBIEC UX AJIEMEHTHI.

B maremaruke KaXaoe€  YTBEPKICHHME, CIIPABEMIUBOCTb  KOTOPOIO
YCTAHABJIMBAETCS TIPY MOMOIIM PACCYKICHUM, Ha3bIBAIOT TEOpeMOil. Paccyxaenus
Ha3bIBAIOTCS JOKA3aTENbCTBOM TEOPEMBI.

8 kJ1ace
(4-# ron o0ydenus: Ha ypoBHe OOO)

Pazgea 1. YerbipéxyroiabHuku (15 u)

[TapaiutesiorpaMm, €ro Npu3HaKu U CBOMCTBA. YacTHBIE Cllydyau NapajijieorpaMMOB
(mpsAMOYTOJIBHUK, poMO, KBajapaT), UX IMpU3HAKW U cBoilcTBa. Tpameuus.
PaBHOOOKAs U IPSIMOYTOJIbHASL TPAMCLIUH.

VY nBoenue meauansl. LlenTpanbHas cuMmmerpust.

Pa3nen 2. Teopema ®aJieca u TeopemMa 0 NPONOPUNOHAJIBLHBIX 0TPE3KAX,
NMoA00HbIE TPEYroJabHUKHU (20 v)

Teopema Daneca u TeopemMa 0 MPONOPIUOHATBHBIX OTPE3KAX.

CpenHss TMHUS TPEYTOJIbHUKA.

Tpaneuns, e€ cpeHss JIMHUA.
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[IponopioHanbHble OTPE3KH, IMOCTPOEHUE YETBEPTOrO MPOMOPLHOHATIBLHOTO
OTpe3Ka.

CBolicTBa LIEHTPa Macc B TPEYTOJIbHUKE.

[TomoGHBIE TpeyTrONMbHUKU. TpH MpU3HAKA TTOOOUS TPEYTOIHLHUKOB.
[IpakTrHueckoe mpuMEHEHUE.

Pazgen 3. Ilnomans. HaxoxkaeHue mnJiomaaeii  TPeyroJibHUKOB U
MHOTOYroJbHbIX puryp. Ilnomaau nogooubix puryp (17 4)

[Tonsatue 06 001IeH TEOPHH TIITOIIAIH.

dopMyIbl 18 IJIOMAAU TPEYTOJIbHUKA, apauieraorpamma. OTHOIIEHHE TUIONIa1eH
TPEYTOJIBLHUKOB C OOIIMM OCHOBAHUEM HIIU OOIIEH BBHICOTOIA.

Brruncnenue mioniaiei caoxkHbIX Guryp uepes pa3dreHne Ha 4acTu U IOCTPOCHHE.
[Tnomaau ¢uryp Ha KjaeT4aTor Oymare.

[Tnomamu mompo6HBIX (uryp. Beruucinenue miomaned. 3aaun ¢ MPaKTHUYECKUM
coJiep>kaHueM. Penienue 3a1a4 ¢ TOMOIIBIO METO/Ia BCIIOMOTATEIbHOM TUIOIIA/IH.
Pa3nen 4. Teopema Ilndaropa u Hayana rpuronomerpun (12 )

Teopema Ilucdaropa, e€ nokazarenbcTBO M npuMmeHeHue. OOpaTHas Teopema
[Tudaropa.

OnpeneneHue TPUTOHOMETPUUECKUX byHKIHA OCTpPOTO yTia,
TPUTOHOMETPUUECKHE COOTHOIIICHUS B MPSIMOYTOJIBHOM TpeyrojibHuke. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO.

CooTHOIIEHUSI MKy CTOPOHAMH B MPSIMOYTOJIBHBIX TPEYTOJbHUKAX C YIJIaMU B
45° u 45°; 30° u 60°.

Pa3znen 5. O6001meHue U cucTeMATU3AIUS M3YUYEHHOT0 MaTepuaja(4 1)
[ToBTOpEHNE OCHOBHBIX MOHATHUH K METOJIOB KYpCOB 7 U 8 KJIaccoB, 0000IIIeH e
3HAHUM.

Ilpumepnunie 6uobl deamenbHOCMU 00YUAIOULUXCA '
— KOMMEHTHpOBaHHE (pa3bsSCHECHHWE) 3HAYCHHS OCBAaMBACMBIX TIOHSTHIA,

dbopmyIMpOBaHUE ONIPEICTICHUIT;

— n300pakeHre U paclio3HaBaHUE U3ydaeMbIX (PUTYp HaA YepTexKax;

— (hopMyJIMPOBKA U JOKA3aTEIBLCTBO TEOPEM;

— peumeHue 3amady B COOTBETCTBUU C COJIEP)KAHHEM OCBAMBAEMBbIX
TeMaTUYECKUX pa3nenos. U np.

IIpuMepHas TeMaTHYECKAS U TEPMHUHOJIOTHYECKAS JIEKCUKA

Ilpumepnwvie crosa u croeocouemamus

Bepummnbl  oMaHOM, 3BEHbS JIOMAaHOM, KBaApaT, MHOTOYIOJbHUKH,
OmpeNesieHue  TOJOOHBIX  TPEYroJIbHUKOB,  MapajuieiorpamMM,  IUIOLIAb
(MHOTOYTOJIbHMKA, TapajuiesiorpaMMa, TpPEyrojbHUKA, Tpamnenuu), MoA00HbIe
TPEYTOJIbHUKH, TPU3HAKU TIOJ00US TPEYTrOJbHUKOB, MPSMOYTOJBHUK, POMO,
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CME)KHBIE OTPE3KH, COOTHOLICHUSI MEXKy CTOPOHAMHU U yIJIaMU MPSMOYTOJIBHOTO
TpeyrojbHHUKa, TeopeMa, Teopema [ludaropa, Tpanenus, 4eTHIPEXYrOIbHUKY.

Ipumepnvie ghpa3zvl

MBI 3HaeM, 4TO EpUMETP NapajiesorpaMma paseH 48 cm. HaM Hy kHO HailTH
CTOpPOHBI MapajuiesiorpaMma, ecid 1) ogHa cropoHa Ha 3 c¢M Oosblie Apyrou, 2)
Pa3HOCTh JIBYX CTOPOH paBHa 7 cM, 3) 0JHa U3 CTOPOH B JiBa pa3a OoJbIlie APyTOH.
bynem pemats 3agauy.

Mpg1 OyzieM 10Ka3bpIBaTh TEOpEMY / MPUCTYNHUM K JI0Ka3aTEIbCTBY TEOPEMBI /
JIOKa)KeM TeopeMy / HaM IPEJICTOUT A0Ka3aTh TEOPEMY.

Mpb1 Ha3Banu NEpBBIA (BTOPOM, TPETHIT) MPU3HAK MOIOOHS TPEYTOIBHUKOB.

MpsI paccMOTpesii pUCYHOK, HA KOTOPOM H300paKEH MHOTOYTOJBHUK. JTOT
MHOI'OYT'OJIBHUK BBIIYKJIbIM, IIOTOMY YTO OH JIEKHT [0 OJHY CTOPOHY OT Ka)KIOH
IIPSAMOU, ITPOXOAIIEH Yepes3 IBE €r0 COCEAHUE BEPILINHBI.

IIpumepHuie 6160001

OTpe3ku, M3 KOTOPBIX COCTaBJE€HA JIOMaHas, HAa3bIBAIOTCA €€ 3BEHBAMH.
KoHIBI 3THMX OTpe3KOB — BepumMHBI JIOMaHOW. CyMMa JUIMH BCEX 3BECHBEB
HAa3bIBACTCA JJIMHOM JIOMAHOM.

Ecnn HecMmexkHbIE 3BEHbs] 3aMKHYTOH JIOMAaHOW HE UMEIOT OOIIUX TOYEK, TO
3Ta JIOMAaHas HAa3bIBA€TCS MHOTOYTOJIBHMUKOM. 3BEHbS JIOMAaHOM Ha3bIBAKOTCS
CTOPOHAMM MHOIOYrojJbHUKa. JInMHa JIOMaHOW Ha3bIBACTCA IMEPUMETPOM
MHOI'OYT'OJIbHUKA.

JIBe BEpIIMHBI MHOI'OYI'OJIbHMKA, IIPUHAIJICKAIIUE OJHOM CTOpPOHE,
Ha3bIBAIOTCS coceAHUMU. OTPE30K, KOTOPBI COEAUHSET JBE JIIOObIE HECOCETHUE
BEPILIMHBI — 3TO JUArOHaIb MHOTOYTOJIbHHKA.

JIt060i1 MHOTOYTOJILHUK pa3liensieT IUIOCKOCTh Ha JABe yacTtu. OaHa 4acTh —
3TO BHYTPEHHSA 00J1aCTh MHOTOYTOJIBHUKA, & APYTasi — BHEILIHSIS.

MHOroyrosbHuK Ha3bIBA€TCs BBITYKIIBIM, €CIIA OH JIEKUT 110 OJHY CTOPOHY
OT KKJIOW NPSIMOU, MPOXOASLIEH Yepe3 ABE €r0 COCEIHUE BEPILUHBI.

Kaxaplii 4eTbIpEXyroJibHUK UMEET 4 BEpIIUHbI, 4 CTOPOHBI U 2 IHArOHAJIU.
JIBe HECMEKHBIE CTOPOHBI YETHIPEXYTOJIBHUKA HA3BIBAIOTCS MTPOTUBOIIOIOKHBIMH.
/IBe  BepmMHBI, HE  SBIIIOUNIMECS  COCEIHHMH, TOXKE  HA3bIBAOTCS
MPOTHUBOIOJOKHBIMU. YeThIPEXYTOJbHUKA OBIBAIOT BBIMYKIIBIE W HEBBIMYKIIbIE.
Kaxnas guaroHasb BBINTYKIOTO 4YETHIPEXYTOJIBHUKA PpA3AENSET €ro Ha JBa
TpeyrosbHuKa. OJHA W3 JUaroHajedl HEBBITYKJIOIO YETHIPEXYTOJbHUKA TaKKe
pa3zeiseT ero Ha JBa TPEyTrOJbHUKA.

[TapannenorpaMM — 3TO YETBIPEXYTOJBHUK, Y KOTOPOTO MPOTHUBOIIOIOKHbIE
CTOPOHBI TIOMAPHO MapaJUiedbHbl. B mapamnenorpamMMe IPOTHUBONOJIOKHBIE
CTOPOHBI PaBHBI U ITPOTUBOIIOJIOKHBIE YIIIy paBHbI. /[naronanu mapasmienorpamMmma

TOYKOM IMEPECCUCHUS ACIIATCS IOIOJIaM.
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Tpaneuus — 3T0 4ETBIPEXYTOJIBHUK, Y KOTOPOTO JIBE CTOPOHBI NapaJlIeIIbHbL,
a JB€ Apyrue He mnapaienbHbl. [lapasuienbHble CTOPOHBI Tpaleuuu — 3TO €€
OCHOBAaHMsI, a JIB€ APYTrHUe CTOPOHBI HA3bIBAIOTCS OOKOBBIMU. Tpamenus Ha3bIBaeTCs
paBHOOENPEHHOM, eciau €€ OOKOBBIE CTOPOHBI paBHBL. Tpamenus, OAUH W3 YIJIOB
KOTOPOM MPSIMOM, HA3bIBAETCA NIPSAMOYTOJIbHOM.

PaBHbIE MIPAMOYTOJIBHUKYA MUMEIOT PAaBHBIE IUIOMIAINA. ECIM MHOTOYTOJBHUK
COCTaBJIEH M3 HECKOJIbBKUX MHOTOYTIOJIbHHKOB, TO €ro IUIONIaJb paBHA CyMMeE
IUIOIIA/IE 3TUX MHOTOYTrOJIbHMKOB. Ilmomane KBagpaTa paBHA KBaApaTy €ro
CTOPOHBI.

[1nomane npsIMOYrojibHUKA paBHA MPOU3BEICHUIO €T0 CMEXHBIX CTOPOH.

Ecnu xBagpaT ogHOW CTOPOHBI TPEYTOJIbHUKA PABEH CYMME KBaJIpaTOB JABYX
JIPYTUX CTOPOH, TO TPEYTOJIbHUK MPSMOYTOJIbHBINA. DTO TeOpeMa, oOpaTHas TeOpeMe
[Mudaropa.

Ecnu aBa yria ogHOro TpeyrojpHHKAa COOTBETCTBEHHO PaBHBI JIBYM YIUIAM
JIpyroro, TO TakWe TPEYTrOJbHUKU MOJOOHBI. DTO NEpBBIM NpU3HAK MOJ00UsA
TPEYTOJIbHUKOB.

Ecnum 1Be CTOpPOHBI OJHOrO TPEYTrOJAbHUKA MPOMOPIUOHAIBHBI JIBYM
CTOpPOHAM JIPYyroro TPEeyrojJbHUKA U YTJIbl, 3AKII0YEHHBIE MEXKIY STUMU CTOPOHAMU
paBHBI, TO TakuW€ TPEYrOJbHUKM IOJOOHBI. DTO BTOPOM MpHU3HAK NOA00Us
TPEYTOJIbHUKOB.

Eciau cTOpoHBI OJHOTO TPEyrojbHUKA NPONOPLHOHAIBHBI TPEM CTOPOHAM
JIpYyroro, TO TaKWE€ TPEYrOJIbHUKU MMOJOOHBI. DTO TpPETUH MpPHU3HAK MOA00US
TPEYTOJIbHUKOB.

9 kaacc
(5-if rox o0yuenusi Ha yposHe O0Q0)

Paznen 1. Yribl B OKpy:KHOCTH. BriicaHHbIE U ONIUCAHHBIE
yeTbIpexyrojJbHuku. KacareabHsble K okpy:kHOcTH. Kacanue okpy:kHOCTEH
(16 v)

BrnivcanHble U LEHTpaibHbIE YTJIBI, YIOJ MEXAY KacaTeJIbHOM U XOPAOW. YTJIb
MEXKy XOpAaMHU U CEKYIIHMHU.

BnucanHble M ONWCaHHBIE YETBIPEXYTOJBHUKH, WX TPU3HAKA M CBOMCTBA.
IIprumeHeHune 3TUX CBOMCTB IIPU PELICHUU T€OMETPUUYECKUX 3a1ay.

B3anmHoe pacnonoxkeHue AByX OkpykHoctel. Kacanne okpykHOCTEN

Pa3znen 2. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Pelienue
TPEYroJbHUKOB (21 4)

Omnpenenenue Tpuronomerpudeckux pynkuuii yriao ot 0 mo 180°. Kocunyc u
CUHYC TIpsiMOro W Tymoro yria. Teopema kocuHycoB. (O000mEHHas1) Teopema
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CUHYCOB (C paauycoM OMNHMCAaHHOW OKpY>KHOCTH). HaxoklieHue MJIMH CTOPOH H
BEJIUYMH YTJIOB TPEYTOJTHHUKOB.

dopMyna mIoONaAM TPEYroJbHUKA 4Yepe3 JABE CTOPOHBI M Yrojd MEXIy HUMHU.
dopMyia MI0MAIU YEThIPEXYTOIBHUKA YEPE3 €r0 IUArOHAIN U YTOJI MEXAY HUMHU.
[IpakTHyeckoe NprUMEHEHHUE TO0Ka3aHHBIX TEOPEM.

Pa3znen 3. [IpeoOpazoBanue nogodusi. MeTpuyeckue COOTHOIIEHUS B
OKpyxHOCTH (12 4)

[TonsiTue o npeoOpazoBaHUM MOAOOUS.

CoOTBETCTBEHHBIE 3JIEMEHTHI NOJOOHBIX PUTYD.

TeopeMa 0 NpoOW3BEACHUH OTPE3KOB XOPJA, TEOPEMA O MPOU3BEACHHH OTPE3KOB
CEeKylIuX, TeopeMa O KBajapare KacareinbHOU. IIpuMeHeHne B penieHun
reOMETPUYECKUX 3a]aY.

Pa3znen 4. Bektopsl (15 1)

OmnpeneneHue BEKTOPOB, CI0KEHUE U PA3HOCTh BEKTOPOB, YMHOKEHHE BEKTOPA Ha
YUCIIO.

PuU3NIECKUA U T€OMETPUYECKUI CMBICT BEKTOPOB.

Pa3noxenue BekTopa 1o AByM HEKOJUIMHEApPHBIM BeKTopaM. KoopmHaThl BEKTOpa.
CkansipHO€ MPOU3BENCHHE BEKTOPOB, €r0 MPUMEHEHHUE JJI1 HAXOXKACHUS JJIUH U
YTJIOB.

Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

[IpumeHeHnre BEKTOPOB JJIsl PEIICHUS 3a7]a4 KHHEMATUKH U MEXaHUKH

Pa3znen 5. O6001meHue ¥ cucTeMATU3AIUS U3YUYEHHOr0 MaTepuaja(4 1)
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KYpcOB 7 — 9 kiaccoB, 000011eHre
3HAHUM.

Ilpumepnsie 6uodvl deamenbHoCMU 00YUAIOULUXCA'
— (GOpMyIMpPOBAHHE OMNpPENEICHUH W WUIIOCTPUPOBAHUE OCBAMBAEMbBIX

TOHSITHUH;

— (hOpMyITUPOBKA U I0KA3aTEIHCTBO TEOPEM;

— BbIBeZIcHUE (OPMYIT;

— peluieHue TEeOMETPUYECKUX 3aJad B COOTBETCTBHHM C COJIEP)KaHUEM
OCBaMBaEMbIX TEMAaTHUECKHUX pa3aenos. U ap.

IIpumepHasi TeMaTHYeCKAasi U TEPMUHOJIOTHUYECKAS JTEKCHKA

IIpumepHule cnosa u crosocouemanus

buccektpuca, BekTOp (HEKOJUTMHEAPHBIM BEKTOp), KacaTellbHas K
OKPY>XHOCTH, KOOPJMHATHI BEKTOpa, KOI(PPUIMEHTHI PaA3IOXKECHUS, METOJ
KOOpJIMHAT, OKPY>KHOCThH (BIUCAaHHAs, OMNHCAHHAs), TMPUMEHEHHE BEKTOPOB K
pEIICHHIO 3a/1ay, MPOCTEHIINE 3a7]a4l B KOOpJMHATAX, CHHYC (KOCUHYC, TAaHTEHC,
KOTAaHTCHC) VIJIa, PaauyC, CKaJsIpHOE IPOM3BEICHUE BEKTOPOB, CIIOKCHHE
(BBIUMTAHNE) BEKTOPOB, COOTHOIICHHS MEK/Ty CTOPOHAMH U YTJIAMH TPEYTOJIbHHKA,
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CpelHssl JUHUS Tpaneuuu, TOYKa KacaHus, yribl (LEHTpaJibHbIE, BIHCAHHBIE),
YMHOXXEHHE BEKTOpAa Ha YHCJIO, YPAaBHEHHE, YEThIPE 3aMeyaTeIbHbIE TOYKH
TPEYTOJIbHUKA.

Ipumepnvie ghpa3zvl

Mp1 1okasaiiu, 4To npsiMasti U OKpyKHOCTh MOTYT UMETh OJIHY WJIH JABE O0IIHe
TOYKHU U MOTYT HE UMETh HU OJHOU OOIIEeH TOUKH.

JlokaxkeM TeopeMy O CBOMCTBE KacaTeIbHOH K OKPYXKHOCTH (O cpeaHei
JIUHUU TPAIICIINH ).

Teneps MbI OyZeM IOKa3bIBaThb TEOPEMY, OOPATHYIO TEOPEME O CBOMCTBE
KacaTeJIbHOM — MPU3HAK KACATEIbHOM.

Ham mpencrout nokasaTe, 4TO NEPHEHAUKYJISIP, TPOBEAEHHBIM M3 KaKOM-
HUOYIb TOUKU OKPY>KHOCTHU K AMAMETPY, — 3TO CPEAHEE MPONOPLHUOHAIBHOE AJIs
OTPE3KOB, HA KOTOPbIE OCHOBAHUE MEPIICHANKYIIAPA ACIIUT THAMETD.

IIpumepHuie 6160001

Ecnun paccrosHue OT IieHTpa OKpPYXKHOCTH IO IPSIMOM pPaBHO paauycCy
OKPYHOCTH, TO TpsiMasi U OKPYKHOCTb UMEIOT TOJBKO OJIHY 0OIIyt0 TOUKy. Eciu
pPAcCTOSIHME OT UEHTPA OKPY>KHOCTH JI0 IPSIMOM OOJIbIIE panyca OKPYKHOCTH, TO
npsiMasi U OKPY>KHOCTh HE UMEIOT OOIIMX TOYEK.

[Ipsimasi, uMmeroas ¢ OKpyHOCTb. TOIbKO OHY OOIIYIO TOUKY, Ha3bIBAETCS
KacaTelIbHOM K OKpYKHOCTH. X 00111ast TOuka Ha3bIBAE€TCS TOUKOW KacaHUs MPsIMON
U OKPYKHOCTH.

KacarenpHas K OKpy>KHOCTH NEPIEHAUKYIISIPHA K PAINYCy, IPOBEAEHHOMY B
TOYKY KACAHUSI.

OTpe3kn KacaTelbHBIX K OKPY/KHOCTH, INPOBEAEHHBIE M3 OJHOM TOYKH,
paBHbI. OHM COCTABIISIIOT PABHBIE YIUIBI C MPSIMOM, IPOXOASAIIEN YEPE3 ITY TOUKY U
LEHTP OKPY>KHOCTH.

Ecnu npsmas npoxoauT yepes3 KOHEL pajinyca, JIEKAIUU Ha OKPYKHOCTH, U
IIEPIICHINUKYJISIPHA K TOMY PanyCy, TO OHA SIBJISIETCS KacaTEJIbHOM.

Jlyra Ha3pIBa€TCA MOJYOKPYKHOCTBIO, €CIIA OTPE30K, COCHUHSIOLINN €€
KOHIIBL, SIBJISIETCS JUAMETPOM OKPYKHOCTH.

Bricannbii yron usMepsieTcs moJIOBUHOM AyTH, HA KOTOPYIO OH OIUPAETCH.

Kaxnas Touka OucCeKTpuCy HEpa3BEPHYTOTO yIJIa paBHOYJajleHa OT €ro
ctopoH. OOpaTHO: Kaaasl TOYKa, JieKallash BHYTPHU yIjla U paBHOYJAJIEHHAS OT
CTOPOH yTJa, JEKUT Ha ero OUCCEKTPHUCE.

OTpe30K, 11s1 KOTOPOro YKa3aHo, Kakasl U3 €ro rpPaHMYHbIX TOYEK CUUTAETCS
HayasoM, a KaKas — KOHIIOM, Ha3bIBA€TCsl HAIIPABJIICHHBIM OTPE3KOM, UIIA BEKTOPOM.
BekTtopel MOrYT WCHOJB30BaThCS [JIsl PEIICHUS TE€OMETPUYECKUX 3adad |
JI0KA3aTeIbCTBA TEOPEM.
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CpenHsisi TUHUS Tpameluu — ATO OTPE30K, COCIUHSIONIMM CepeauHbl eé
O00KOBBIX CTOpOH. CpeHsisa TMHUS TPaNelu NapajuieibHa OCHOBAHUSIM U PaBHA UX
MOJTYyCYMME.

Ha mnockoctu m1000M BEKTOP MOXKHO Pa3lIOXHUTh IO JIBYM JaHHBIM
HEKOJUTMHEapHbIM ~ BekTopaM.  KoadduumeHTsl  pasznokeHUss TpH  3TOM
OIIPENETAIOTCS €AMHCTBEHHBIM 00pa3oM.

10 kaace
(6-it rox 00yuenust Ha ypoBae OO0

Paznen 1. JlekapToBbl KOOPAUHATHI HA MJIOCKOCTH (10 1)

JlekapTOBbI KOOPAMHATHI TOUYEK Ha IJIOCKOCTH.

VYpaBHenue npsMol. VYriioBod  Kod(h(UIIMEHT, TaHTeHC yIJIa HAKJIOHA,
MapaJyIeIbHbIE U IEPIICHINKYJIISIPHBIC MPSIMBIE.

VYpaBHeHHE OKpYKHOCTH. HaxoxkaeHue KOOpAMHAT TOYEK INEPECEUYEHUS
OKPYHOCTH U TIPSIMO.

Metona KOOpAMHAT MPU PELICHUU FEOMETPUUECKUX 3a/1a4.

Hcnonb30BaHne MeTOa KOOPAUHAT B PAKTUYECKUX 3a1a4ax.

Paznen 2. [IpaBuiibHbIEe MHOTOYTOJILHUKH. J[JIMHA OKPYKHOCTH U ILUIOIIAIb
Kpyra. Beruucienue miaomaaei (9 1)

[IpaBunbHBIE MHOTOYTOJBHHUKH, BBIUMCICHUE HMX BJIEMEHTOB. UMCIO 7 U JIMHA
OKpYyXHOCTHU. /lsinHa nyru okpyxHOCTU. Pagnannas mepa yria.

[Tnomans Kpyra u €ro J1eMEHTOB (CEKTopa U cerMeHTa). Boruucienue momaaei
buryp, BKIIOYAIONIINX JIEMEHTHI KpyTa.

Pa3nen 3. /[Bu:keHust IJIOCKOCTH (7 )

[ToHsiTHE O IBMKEHUM TIIIOCKOCTH.

[TapannenbHbIN NEPEHOC, MOBOPOT U CUMMETPpHUsL. OCH U IEHTPBI CUMMETPHH.
[Ipocreimme NpUMEHEHUS B PEILIEHUHN 3a/1a4.

Pa3nen 4. [loBTopeHnue, 000011eHNe, CUCTEMATU3AIUS U3YUYEHHOT0 MaTepUajia
(8 1)

[ToBTOpEeHNE OCHOBHBIX MOHATUA U METOJIOB KypcoB 7—10 kiaccoB, 00001IeHIE U
cuctemaTuzauus 3Hanui. [IpocTteilime reomerpuueckue GUrypbl 1 UX CBOMCTBA.
N3MepeHne reoMeTpuYeCcKUX BETUYMH.

TpeyroyibHUKMU.

[TapajutenbHBIE U IEPIIEHAUKYJISIPHBIE IPSIMBIE.

OkpyxHOCTh U Kpyr. l'eomeTpuueckue NOCTPOCHHS. YTJIbl B OKPYKHOCTH.
BrnircanHble 1 onMcaHHbIE OKPYKHOCTH MHOTOYTOJIBHUKOB.

[Ipsimas 1 OKpY>KHOCTb.

YeThIpEXyTroabHUKHN. BiCaHHbIE M ONTMCAHHBIE YETHIPEXYTOJbHUKH.

Teopema Iludaropa u Hauana TpuroHoMeTpuu. Penienre o01mx TpeyroJibHUKOB.
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[IpaBUIIbHBIE MHOTOYTOJILHUKHU.

[IpeoOpazoBanus miockocTH. JBmwkenus. [Toqodue. CummeTpus.
[Imomaae. Beraucnenne nmomanen.

[Tnomaan momo0HBIX GUryp.

JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH.

BekTopsl Ha MIIOCKOCTH.

Ilpumepnuwie 6uovl OeamerbHOCIMU 00YUAIOULUXCA '

— hOpMyTUPOBAHKE ONIPEIACIICHUI;

— (hOpMyITUPOBKA U IOKA3aTEIHCTBO TEOPEM;

— BeIBeZIcHUE ()OPMYIT M UX UCIIOJIb30BAHUE /IS BHIYUCIICHH;

— n300pakeHNE W pacliO3HaBaHUE HA PUCYHKAX MPHU3MBI, MapajuIeeuIe/a,
UUJIMHAPA, T1apa u ap.;

— peluieHue TEeOMETPUYECKUX 3a/7ad B COOTBETCTBHHM C COJIEp>KaHUEM
OCBaMBaeMbIX TeMAaTHUYECKHUX pazzienos. U ap.

IlpumepHasi TeMaTHYeCKAasi © TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnvie cnoea u crosocouemanuisi

BrITyKITBIi MHOTOYTOJIBHHK, TPaTyCHas Mepa AyTH, JJTHHA OKPYKHOCTH, TyTa
CEKTOpa, KPYrOBOW CETrMEHT, MHOTOTPAaHHUKH, OTOOpaKEHHE TJIOCKOCTH Ha ceos,
napajiebHbIA IEPEHOC, TUIONIAlb KpyTa, TIIONaJb KPYyTrOBOIO CEKTOPa, MOk
PaBHOOEPEHHOTO TPEYrOJbHUKA, TOBOPOT, MPaBUJIbHBI MHOTOYTOJIbHUK,
CTEpEOMETpHS, TeJla U TIOBEPXHOCTHU BpAIIICHHUS, XOP/a.

IIpumepnvie gppazvi

[IpumMepsl MPaBWIBHBIX MHOTOYTOJIBHUKOB — O3TO PaBHOCTOPOHHHI
TPEYTOJIbHHUK U KBaJpar.

S mory nmokazaTh, 4TO CEpPEAMHHBIC TMEPHEHANKYISIPHI K JIOOBIM JBYM
CTOpPOHAM MPABWJIBHOTO MHOTOYTOJILHUKA JIN0O0 MepeceKaroTcs, JM00 COBNAAaroT.

S nokazan(a), 4To mpsAMbIe, COAEpIKAIINE OMCCEKTPUCHI JTHOOBIX ABYX YTJIOB
MPaBUIILHOTO MPSIMOYTOJIBHUKA, THOO MepeceKaroTcs, TMOO0 COBMAIAIOT.

S mory chopmynupoBaTh U 10Ka3aTh TEOPEMY 00 OKPY>KHOCTH, OITUCAHHOM
OKOJIO TIPaBMJIBHOT'O MHOTOYTOJILHUKA.

S mMory chopmMyupoBaTh U 10Ka3aTh TEOPEMY 00 OKPY>KHOCTH, BITUCAHHOH B
MIPaBUJIBLHBIA MHOTOYTOJILHUK.

S mory BwiBecTH (BbIBEN, Oyay BBIBOAWTH) (POPMYINYy I BBIYMCIICHHUS
TUIOMIA M TPABUIILHOTO MHOTOYTOJIBHUKA YePe3 €r0 MePUMETP U PauyC BIIMCAHHON
OKPY>KHOCTH.

S mory BeIBeCTH (BBIBEIN, OY/Ty BHIBOJIUTH) (POPMYITY JIJIsi BEIYUCICHUS JITAHBI
OKPY>KHOCTH.
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51 Mory OOBSICHUTH, UTO TaKOE€ KPYIOBOM CEKTOP M BBIBECTH (OpMYIy AJIs
BBIYHCIICHHUSI IUTOIIAIA KPYTOBOI'O CEKTOPA.

IIpumepnvie 6160001

IIpaBUIIBHBIN MHOTOYTOJIBHUK — 3TO BBIITYKJIBII MHOTOYT'OJIBHUK. Y HETO BCE
YTJIbI paBHBI U BCE CTOPOHBI paBHBI. OKOJIO MPAaBUIIBHOIO MHOIOYTI'OJIbHUKA MOKHO
ONKCaTh OKPYXHOCTb, W NPUTOM TOJIBKO OJHY. B 11000H mpaBUIIBHBIN
MHOTOYTOJIBHUK MOXHO BIIMCATh OKPYKHOCTb, U IIPUTOM TOJIBKO OJHY.

KpyroBoii cerMeHT — 3T0 9acTh Kpyra. OHa orpaHu4eHa Ayrol OKpy»KHOCTH
Y XOPJIOW, COCIMHSIONIEN KOHIBI 3TOW nyru. Ecnu rpagycHas mepa Ayru MEHbIIE
180 rpamycos, TO IJIOIIAb CETMEHTA MOKHO HAaWTH, BBIYMTAs U3 IUIOLIAAU CEKTOPA
IUIONIA/Ib PAaBHOOEAPEHHOTO TPEYTOJbHUKA, CTOPOHAMHU KOTOPOTO SBIISIOTCS JBa
paauyca 1 XopAa CETMEHTA.

KpyroBoii cekrop — 310 yacTe Kpyra. OHa OrpaHudeHa Jyrod M JIBYyMs
paguycaMy, COCOUHSIOIIMMM KOHLIBI JyI'M C LEHTpoM Kpyra. Jlyra, kortopas
OTrpaHUYMBAET CEKTOP, HA3bIBAETCA TyTOM CEKTOPA.

MpbI Opuluiv K BBIBOAY O TOM, YTO OCEBasi CUMMETPHUS — 3TO OTOOpakKeHHE
IUIOCKOCTH Ha ce0sl.

BaxxHoe CBONCTBO OCEBOW CHUMMETPUU — 3TO OTOOPaKEHHE IUIOCKOCTH Ha
ce0sl, KOTOPOE COXPaHSET PACCTOSHUS MEXTY TOUKAMHU.

CrepeoMeTpust — 3TO pazjen reoMeTpun. B HEM u3ydarorces cBoicTBa QuUryp
B nipocTpadcTBe. CII0BO «CTEPEOMETPUSD» IPOUCXOAUT OT TPEYECKUX CIIOB «CTEPEO»
u «Merpeoy. «CTepeo» — 3TO 3HAYUT OOBEMHBIN, MPOCTPAHCTBEHHBIN, & METPEO —
U3MEPATh.

[Tapannenenurnien — 3TO 4YETHIPEXYTOJIbHAsA mpu3zMa. EE OCHOBaHUA —
napajuienorpamMmsl. Bee mects rpaneit napanienenuneaa — 3To NapajieaorpaMmBbl.
Ecnu napamnenenunesn npsiMoii, To ecTb €ro 0O0KoBble pEOpa NeprneHIUKYISIPHbI K
IUIOCKOCTSIM OCHOBAaHUM, TO OOKOBBIE I'paHH — MPAMOYTOJIbHUKU. Eciam xe u
OCHOBAHMSIMU IMPSAMOTO IapajuleJenuIesa CiayKaT NPSIMOYTOJIbHUKH, TO 3TOT
napajuieenunes ] — NpsAMOYTOJIbHBIN. Jnaronany napasuiesrorpaMMa epecekaroTcs.
Toukol mepecedyeHuss OHMU AENATCA nomnojiaM. Takoe K€ CBOWCTBO y IHaroHajen
napajuieienuneaa: YeTbipe AMaroHadu napajjiesienuneia MepecekatoTcs B OJHON
TOYKE U ACHITCS dTON TOYKOM IOIO0JIaM.

PacnpenesieHue y4eOHBIX YaCOB 10 TEMAaTHYECKHUM pa3iesiaM
1 Kknacc

No HasBanue Tembl Bcero KoHTpoiabHBIX
n/n 4acoB pabor
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1 | IIpocreiimmne reoMeTpudecKue GUIrypbl U UX 14 1
CBONMCTBA. I3MepeHune reomeTpudecKkux
BEJTUYHH
2 | TpeyronpHUKH 22 2
3 | [lapannenbHble npsiMble, CyMMa yTJIOB 14 1
TPEYroJIbHUKA
4 OxpyxHocTh W  Kpyr. ['eomerpuueckue 14 1
OCTPOCHUS
3) O06001IeHNE U CUCTeMaTH3aINs U3yUYEHHOTO 4 -
MaTepuaa
Utoro 68 5
8 knacc
Ne n/n Ha3zBanue pa3nenoB U TeMbl Bcero yacoB [KOHTpOIBHBIX
pabor
1 YeTbIpEXyTOJIbHUKU 15 1
2 Teopema Paneca u Teopema o 20 2
POMOPITMOHATFHBIX OTPE3Kax, MOT00HbIE
TPEYTOJIbHUKHU
3 IImomans. Haxoxxnenue ITOIIAIEN 17 1
TPEYTOJIbBHUKOB W MHOTOYTOJBHBIX (Puryp.
[Tnomaau nogo6HbIX GUTYp
4 Teopema [Tudaropa u Hayajia 12 1
TPUTOHOMETPUH
5 O06o00111eHre ¥ CUCTEMATHU3alIHs U3YYEHHOTO 4 _
MaTtepuana
Uroro 68 3)
9 knacc
No n/n Ha3zBanue pa3nenoB u TemMbl Bceero wacoB [KOHTpOJBHBIX
pabor
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1 VYrbl B OKpY)KHOCTH. Brimcanusie n 16 1
OTKCAaHHBIEC YETHIPEXYTOJIbHUKH.
KacarenpHble k okpyxHOCTU. Kacanue
OKPYKHOCTEU

2 Tpuronomerpus. TeopeMbl KOCHHYCOB H 21 2
CHUHYCOB. Pelrenne TpeyrojibHUKOB

3 [IpeoOpazoBanue mogoousi. Metpuueckue 12 1
COOTHOILIEHHSI B OKPYKHOCTH

4 Bekropsl 15 1

5 O06o00111eHrE ¥ CUCTEMATHU3alIHs U3YYEHHOTO 4 _
Martepuaia

Uroro 68 5

10 knacc
Ne n/n Ha3zBaHue pa3nenoB U TeMbl Bcero yacoB [KOHTpOIBHBIX
pabor

1 JlexapToBBI KOOPAMHATHI Ha TuI0cKocTH (10 10 1
4)

2 [IpaBunbHBIE MHOTOYTOJILHUKH. [[1HA 9 1
OKPYKHOCTH M ILIOIIAJb KpyTa.
Brraucnenne miomanei (9 1)

3 JIBrkenus mnockocTH (7 ) 7 1

4 [ToBTOpEeHue, 06001IeHNEe, CUCTEMATU3AIUs 8 _
M3YUYE€HHOro Matepuania (8 u)

Uroro 34 3
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TemaTuuyeckoe NVIAHUPOBAHUE

7 Kiacc

No OCHOBHBIC
Koi-
HaIpaBJICHUS
/1 Pa3nennl, TeMBbI BO XapaKkTepuCTUKA JACATEIHHOCTH 00yYarOIIUXCS .
BOCIIUTATEIILHOU
4acoB
JESITEIbHOCTH
IIpocreitmue 14 | ®opMyarMpoBaTh OCHOBHBIE TOHATHS U ONIPEICIICHUS. 1,2,4,6,7,9
reOMETPUUIECKUC Pacmo3naBaTh M3y4eHHBIC T€OMETPHUYECKHE (UTYPBI, OMPEICIATh HX
burypsI 1 ux B3aHMHOE pacnono%eHHe, BBITIOJTHATH YEPTEK IO YCITOBHUIO 3a):[aq1/1.v
cBONHCTEA [TpoBOIUTE MTPOCTEHUIITE TOCTPOCHUS C TIOMOIIBIO ITUPKYJISI ¥ TMHEHKH.
" ' W3mepsiTh JTUHEHHBIE W YIJIOBBIE BEIWYUHBI TEOMETPUUYCCKUX U
3MepeHHC NPaKTUYECKUX OOBEKTOB.
TCOMETPHICCKUX OnpenensaTh «Ha TIJa3» pa3Mepbl pealbHBIX OOBEKTOB, MPOBOIUTH
BEJINYHH rpyOyIO OLIEHKY UX Pa3MEpOB.
Pemrats 3aaun Ha BEIYMCICHUE JIJTHH OTPE3KOB M BEJTMYUH YTJIOB.
Pemrats 3a1aun Ha B3aMMHOE PACIIOI0KEHUE TCOMETPUIECKUX (DHUTYD.
[TpoBoauTh KiTaCCU(UKAIIUIO YTJIOB, BEIYUCIIATh JUHEHHBIC U YIJIOBBIC
BEJTMYUHBI, TPOBOIUTH HEOOXOIUMBIE JOKA3aTEIbHBIC PACCYKICHHUS.
3HAKOMHTBCS C HCTOPUEH Pa3BUTHS T€OMETPHH.
TpeyronbHuku 22 | Pacno3HaBaTh maphl paBHBIX TPEYTOJLHUKOB Ha rOTOBBIX uepTexax (¢ | 1, 2, 3,4, 5,6, 7,
yKa3aHUEM MPU3HAKOB). 8,9

25




BriBoguTh ciiencTBHs (PaBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) W3
PABEHCTB TPEYTOJIBbHUKOB.

@opMynHMpOBaTh ONPENEICHUA: OCTPOYTOJIBHOIO, TYIOYT'OJIBHOIO,
IPSIMOYTOJIBHOT O, paBHOOEPEHHOTO, PaBHOCTOPOHHETO
TPEYrOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAHbl TPEYrOJIbHHUKA;
CEPEAUHHOTIO NEPIICHIUKYIISIPA OTPE3KA; IEPUMETPA TPEYTOJIbHUKA.
@opMynHpoBaTh  CBOWCTBA W  MPU3HAKK  PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

Crpouts 4eprexu, pemarh 3aJa4d ¢ MOMOIIBIO HAXO0KJICHUS PaBHBIX
TPEYTOJIBHUKOB.

IIprMeHATs NIPU3HAKA PABEHCTBA IPSIMOYTOJBHBIX TPEYIrOJBHHUKOB B
3a/j1a4ax.

Hcnonb3oBath LU(pOBBIE pecypchl Ui HCCIEAOBAaHUS CBOMCTB
u3y4yaembIx QuUryp.

3HAKOMMTBCS C UCTOPUEN PA3BUTHUS T€OMETPUMU.

[TapannensHbie
psiIMbIE, CyMMa
YTJIOB
TPEYTOJIbHUKA

14

@opMyIUpOBATh MOHATHE NAPAJUIEIBHBIX MPAMBIX, HAXOJUTh
IIPAKTUYECKUE IPUMEPBI.

N3yuate cBoiicTBa yrioB, OOpa3OBaHHBIX TMPU TEPECEUCHUU
MapaJlyICIbHbBIX MPAMBIX CEKYILEH.

[IpoBoauTh TOKA3aTENBCTBA MAPAUIEIIBHOCTH ABYX IIPSMBIX C IIOMOILBIO
yTJIOB, 00pa30BaHHBIX MPH MEPECEUECHUN ITUX MPSIMBIX TPEThEH MPSIMOM.
Bpraucnsate cymMmMmy yriioB TpEyrojibHUKA U MHOTOYTOJIbHUKA.

11 2’ 31 4’ 51 6’ 7’
8,9

26




Haxonuth uncnoBbie 1 OYKBEHHBIE 3HAUECHUS YIJIOB B TEOMETPUYECKHUX
3aJla4ax C MCIIOJIIB30BAHMEM TEOPEM O CyMME YIJIOB TPEYTOJbHUKA U
MHOTI'O- YTOJIbHHKA.

3HAKOMUTBCS C UICTOPUEN PA3BUTHUS T€OMETPUHU.

OKpY>KHOCTb u| 14 | ®opmynupoBaTh OIpeeieHUus: OKPYKHOCTH, XOpjawl, auamerpa u |1, 2,3,4,6,7,8,
KpYT. KacaTeIbHOM K OKPY>XKHOCTH. M3yuaTh uX CBONCTBa, MPU3HAKH, CTPOUTH | 9
['eomeTpuueckue YEPTEKU.
MOCTPOCHUS Uccnenoarb, B TOM 4YHCIE HCHOJB3YSI IU(POBBIE PECYPCHI:

OKPY>KHOCTh, BIIMCAaHHYIO B YTOJ; LIEHTP OKPY>KHOCTH, BIIMCAHHOW B

YI0JI; pPABEHCTBO OTPE3KOB KacaTEIbHbIX.

Hcnons3zoBath MeToa I'MT a4 1okazaTeabCcTBa TEOPEM O IEPECCUCHUHN

OMCCEKTPHC YIJIOB TPEYTrOJbHUKA U CEPEAMHHBIX NMEPIEHIUKYIIPOB K

CTOPOHAM TPEYTroJbHUKA ¢ MOMOIIb0 I MT.

OBnazeBaTh MNOHATHUSMH BIIMCAHHOM W ONKMCAHHOM OKPYXHOCTEH

TPEYTOJbHUKA, HAXOUTh [IEHTPhI ATUX OKPYKHOCTEH.

Pemate OoCHOBHBIE 3a7]adyM HAa TOCTPOCHHE: yIJia, PABHOTO JaHHOMY;

CEepPEIMHHOTO MEPIEHINKYJISIpa TAaHHOTO OTPE3Ka; MPSIMOM, MPOXOAILIEH

yepe3 JAaHHYK TOYKY U MEPHEHAMKYJSIPHOM JaHHOW IIPSMOM;

OMCCEeKTPHCHI JTAHHOTO VyIUVIa, TPEYTrOJIBHUKOB II0  Pa3IMYHbIM

DJIEMEHTAM.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHUSI TECOMETPUHU.
O0001IeHNE U 4 Pemate 3amaum Ha TOBTOpEHHUE, WUIIOCTpUpYOIuEe cBs3u mexnay | 1,2,4,5,6,7,9
CHCTEMAaTH3aIHs Pa3JIMYHBIMU YaCTSIMU Kypca.
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WU3YYEHHOTO

MmaTepuaia
Htoro 68
8 KkJ1acc
No OCHOBHBIC
Kozn-
HaIpaBJICHUs
n/n Pasznensl, TeMbl BO XapakTepucTuKa IeATeIbHOCTH 00yUYaroInuXcs .
BOCIIUTATEIbHOU
4acoB
NEeATEIbHOCTH
Yerpipéxyronpaukn | 15 | M300paxkaTh M HaxOJIWTh HAa YepTekax 4YEThIPEXYrOJbHUKH pa3HbX | 1,2,4,5,6,7,9

BUJIOB U UX DJIEMEHTHI.
dopMynHpOBaTh ONPEACIICHUS: TTapaieJorpaMmMa, MPIMOYTOJIbHUKA,
pom0Oa, KBajsipaTa, Tparemnuu, paBHOOOKOH Tparenuu, NpsMoyTroIbHON
Tpaneiuu.

Jloka3plBaTh M WCHOJB30BaTh NPU pEIICHUU 33Jad TNpPHU3HAKH U
CBOMCTBA: MapajuieiorpaMMa, MPsSIMOYTOJIbHHKA, poMOa, KBajpara,
Tpanenuu, paBHOOOKOH Tparenuu, NpsSMOyToJIbHON TPATEIUH.
[TpumeHsTh METO yIBOSHUSI MEIUAHbl TPEYTOJIbHUKA.

Hcnonp3oBaTth 1UGPOBBIE pecypchl s HUCCICIOBAHHS CBOWCTB
U3y4yaeMbIX (QUryp.

3HAKOMHUTHCS C UICTOPHEH Pa3BUTHUSI TEOMETPHH.
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Teopema daneca u 20 | IIpoBoguTh TOCTPOCHUS C TIOMOIIBI0O [HMPKYyJAs u JjmHeWkn c|1,2,4,5,6,7,9
Teopema o UCITOJIb30BaHUE TeopeMbl dajeca U TEOPEMBI O MPOMOPIIMOHATBLHBIX
MPOTIOPITUOHAIBHBIX OTpE3KaX, CTPOUTH YETBEPTHIA MPOTIOPITMOHATBHBIA OTPE30K.
OTpe3Kax, [IpoBOoAMTH JOKA3aTEIBbCTBO TOIO, YTO MEJIWaHbl TPEYroJIbHUKA
110/T00HBIE MepeceKaroTcss B OJHOM TOUYKE, M HAXOJUTh CBS3b C IIEHTPOM Macc,
TPEYTOJIbHUKHU HaxOJUTh OTHOIICHHE, B KOTOPOM MEIAHAHbI JCIATCA TOYKOM HX
TIEPECCUCHHUS.
Haxomuth momo0HBIE TPEyTrOJIBPHUKA Ha TOTOBBIX UEpPTEkKaxX C
yKa3aHUEM COOTBETCTBYIOIIHUX MIPU3HAKOB IMOA00MS.
Pemates 3amaum Ha TOAOOHBIE TPEYTONBHUKA C  TIOMOIIBIO
CaMOCTOSITEIILHOT'O TIOCTPOCHUS YEPTEKEH M HAXOXKIACHUS MMOTOO0HBIX
TPEYTOJLHUKOB.
[IpoBOAMTH JOKA3aTEIBCTBA C UCTIOJIB30BAHUEM IIPU3HAKOB MTOA00MS.
JlokaspIBaTh TpU MpHU3HAKA OO0 TPEYTOJIHHUKOB.
[IpuMeHSATh MOJMyYeHHBIE 3HAHUS TMPHU PEHICHUH TC€OMETPUUYCCKUX W
MPAKTUICCKUX 3a]1a4.
3HAKOMUTBCS C UCTOPUEN PA3BUTHUSA T€OMETPUHN.
IImomane.. 17 | OBmameBaTh NEPBUYHBIMU TMpEJCTaBICHUSAMU 00 oOmel Tteopuu |1,2,3,4,5,6,7,
Haxoxnenue riomaan (Mepsl), GOpMyIUPOBATh CBOWCTBA IJIONIAIU, BRISICHATh UX | 8, 9
IJI0IIaJIe HarISIHBIA CMBICII.

TPEYrOJIbHUKOB U
MHOTOYTOJIbHBIX

BoiBoguTh QopMyIibl IUIOMIAAM MapajuieiorpaMMa, TPEyrojbHUKA,
Tpaneuuu u3 GopMyJibl IIIOIIAAM MPSIMOYTOJIbHUKA (KBaJIpaTa).
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¢uryp. I[lmomanu
MoI0OHBIX (QUTyp

BriBoguTE (pOpMyITBI TUIOIIAAM BBITYKJIOTO YETHIPEXYTOJIBHUKA Yepe3
JIMaroHa v U YTroJl MEX1y HUMMU.

Haxonute miomanu ¢uryp, n300pakEHHBIX Ha KJeT4aTon Oymare,
UCITI0JIb30BaTh Pa30MEHUE Ha YaCTU U JOCTPOCHHE.

Pa3bupath npumMepsl UCMOIb30BaHUS BCIOMOTaTEIbHON MJIOIAIHU IS
pelIeHrs T€OMETPUYECKUX 3a/1a4.

HaxoauTe momaau nogo0HbIx Guryp.

Brruncnars mionmaau pa3auyHblX MHOTOYTOJIBHBIX (UTYP.

Pemiats 3aa4u Ha TJI0IIA/Ib C MPAKTUYECKUM COJICP>KaHHUEM.

Teopema Iludaropa
" Havasa
TPUTOHOMETPUH

12

JHoxasbiBath Teopemy [ludaropa, ucnonb3oBaTh €€ B MPAKTHUECKUX
BBIYHCIICHUSIX.

dopMynHpoOBaTh  OMpPENENEHUST TPUTOHOMETPUUECKUX  (PYHKIUH
OCTPOTO YTJIa, IPOBEPSITH X KOPPEKTHOCTD.

BBIBOIUTE TPUTOHOMETPUYECKUE COOTHOIICHHUS B MPSMOYTOJHEHOM
TPEYTOJIbHHKE.

HccnenoBath COOTHOIICHHUS MEXKIY CTOPOHAMH B TIPSIMOYTOJBHBIX
TpeyroyibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

Hcmonp3oBaTh bopMyIIBI MIPUBEACHUS u OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO I HAXOXKICHUS COOTHOIICHHMA
MEXIY TPUTOHOMETPHUYCCKUMHU (QYHKIHUSIMH Pa3IMYHBIX OCTPBIX
YTJIOB.

[IpumMeHsATh TMOMyYEHHbIE 3HAHUS W YMEHUS TIPH  PEIICHUU
MPAKTUYECKUX 3a]1a4.

1,2,4,6,7,9
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3HAKOMUTBCS C UCTOPUEN Pa3BUTHSI T€OMETPHH.

O0o00611IeHNE U 4 Pemate 3amaum Ha MOBTOpPEHHWE, WJLTIOCTpHUpYIONUE CBs3u Mmexnay | 1,2, 3,4,5,6, 7,
CHCTEMAaTH3aI1s Pa3IMYHBIMM YacTsIMHU Kypca. 8,9
H3YUYEHHOTO
Marepuasa
Hroro 68
9 kaacce
No OcCHOBHBIC
Ko-
HaIpaBJICHUS
/1 Pa3nennl, TeMBbI BO XapakTepuCTUKa JACITEIHHOCTH 00yYarOIIUXCS .
BOCIIUTATEIILHOU
JacoB
JIeSITeIbHOCTH
Vriasl B 16 | ®opmyaupoBaTh OCHOBHBIE OIpEACICHUSA, CBs3aHHbIE ¢ yriamu B | 1,2,4,5,6,7,9
OKPYKHOCTH. KpyTe (BIUCAHHBIN yroJl, HUEHTPAIbHBINA yTo).

Brucanabeie u
OITMCAHHbIE

YETBIPEXYTOJIbHUKH.

KacarenpHble K
OKPYHOCTH.
Kacanue
OKPY>KHOCTEMN

Haxonuts BMCaHHBIE YIIIbI, OMUPAIOIINECS HA OJITHY YTy, BBIYUCIATD
yIJIbl C TOMONIIBKD TEOPEMBI O BIMCAHHBIX YyIJIaX, TEOPEMBI O
BIMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O LICHTPAJILHOM YTJIE.
UccnenoBarb, B TOM YHCIE C IOMOIIBIO HU(PPOBBIX PECYPCOB,
BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH, BEIBOJIUTH UX CBOMCTBA
Y NIPU3HAKMU.

Hcnonb30BaTh 3TH CBOKMCTBA U MPU3HAKY MPU PEIIEHNUN 3a]1a4.
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Tpuronomerpus. 21 | ®opmynupoBaTh ONpeeTeHHs TPUroHOMeTpudeckux GyHKuui Tynsix | 1, 2,4, 5,6, 7,9
Teopembl U MIPSIMBIX YTJI0B. BEIBOAWTH TEOpEeMy KOCHHYCOB M TEOPEMY CUHYCOB
KOCHHYCOB H (c paguycoM ONMCaHHOW OKPY>KHOCTH).
cuHycoB. Pemienue Pemmate TpeyrojibHUKH.
TPEYTOJIbHUKOB Pemate mnpakTHueckue 3aJlayd, CBOJSIIMECS K HaXOXICHHUIO
Pa3TUYHBIX JIEMEHTOB TPEYTOJIbHUKA.
[IpeobpazoBanue 12 | OcBauBaTh MOHATHE TIPEOOPAZOBAHUS TTOTOOHSI. 1,2,3,4,5,6, 7,
noaoous. HccnenoBath OTHOIIEHWE JUHEHHBIX 3JeMEHTOB ¢uryp 1ipu | 8,9
Metpuueckue npeodpazoBanur  noaodus. Haxonute npumepsl 1oao0us B
COOTHOIIICHHUS B OKpY Karolen JeHCTBUTEILHOCTH.
OKPYKHOCTH BbIBOIUTE METpUYECKHME COOTHOUIECHUSI MEXKIY OTpe3KaMu XOp/,
CEeKYIIMX M KacaTeJIbHBIX C MCIOJIH30BAHMEM BIIMCAHHBIX YTJIOB U
MOI0OHBIX TPEYTOJIBLHUKOB.
Pemate reomerpuueckue 3amaud W 3aJadyd U3 PEATbHOW KU3HU C
WCITOJIb30BAaHUEM TTOI00OHBIX TPEYTOJLHUKOB.
BekTopsl 15 | Ucmons30BaTh BEKTOPHI KaK HaNpaBJICHHBIC OTPE3KH, HcciemoBath | 1,2,4,6,7,9

reoMeTpuyeckuil (mepemenieHne) u (GU3MUECKUil (Cujia) CMBICIIbBI
BEKTOPOB.

3HaTh ONpENENEHUS CYMMBl M PA3HOCTH BEKTOPOB, YMHOXXECHHS
BEKTOpa Ha YHUCJO, HUCCIEA0BATh T€OMETPUUYECKH M (U3HUECKUI
CMBICJIBI OTUX OIEpaLUi.

Pemate reoMmeTprudeckue 3a1a4m ¢ UCIOJIb30BAHUEM BEKTOPOB.
PacxiiansiBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

32




Hcnonb30BaTh CKAISIPHOE NPOU3BEICHUE BEKTOPOB, BBIBOJAUTH €r0
OCHOBHBIE CBOWCTBA.
Brruncnars cymMMy, pa3HOCTh U CKaJSIpHOE MPOU3BEJCHUE BEKTOPOB B

KOOpJAMHATaXx.
[IpuMEHSATH CKAJISIPHOE TTPOU3BEACHUE /I HAXO0KACHUS JAJIMH U YTJIOB.
5. O00011eHNE U 4 Pemate 3amaum Ha MOBTOpEHME, WILUIIOCTpUpYIOIIUE cBsi3m Mexny |1, 2,3,4,5,6,7,
CHUCTeMAaTHU3aIHS pa3IMYHBIMH YacTSIMH Kypca. 8,9
WU3YYEHHOTO
MaTepuaa
Htoro 68
10 xaace
No OCHOBHBIC
Kon-
HaIpaBJICHUS
1/ Paznensl, TemMbl BO XapakTepucTrka AesITeIbHOCTH 00YUYarOIINXCsI .
BOCIIUTATEILHON
4acoB
NEATENBHOCTH
1. JlexapToBbl 10 | OcBauBarh TMOHATHE  MOPSAMOYIOJLHONW  cUCTeMbl  KoopauHart, | 1,2,4,5,6,7,9

KOOPJIMHATHI Ha
mrockocTu (10 u)

JIEKapTOBBIX KOOPJAWHAT TOUKH.
BpiBOOUTH ypaBHEHHE NPSIMOM W OKPYKHOCTH. BBIIENSATH MOJIHBIN
KBaJpar Il HaxOXICHHUS LEHTPAa W Paguyca OKPYKHOCTH IO €€
YPABHEHHUIO.

Pemate 3amauM Ha HAXO0XJAEHUE TOYEK IIEPECEUEHUs NPSMBIX U
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OKpY’KHOCTEH ¢ MOMOIIBIO METOAA KOOPANHAT.

Hcnonp30BaTh CBOMCTBA YIJIOBOTO KO3(DQHUIMEHTa MpsIMOU MpH
pelLeHnH 3aa4, AJs1 ONPEesICHHs PaclloIoKEeHUs IPSIMOH.
[IpuMeHsTh KOOpAWMHATHIL TPH  PEIICHUH TEOMETPUUYECKUX H
NPaKTUYECKUX 3a/]ay, U1 MOCTPOSHHS MaTeMaTUYEeCKHX Mojeneit
peasbHBIX 3a/1a4 («METOJl KOOPIUHATY).

[Tonb30BaTbes AN TMOCTPOEHUST W MCCIEAOBAHUN LHUQPPOBBIMU
pecypcamu.

3HAKOMHUTHCA C UCTOPHEN Pa3BUTHUS T€OMETPHUHU.

IIpaBunbHbIC dopMyIMpoBaTh OMPEACIICHUE MPAaBUIBHBIX MHOTOYTOJBHUKOB, | 1,2,4,5,6,7,9
MHOT'OYTOJIbHUKH. HAXOJUTh MX JICMCHTEL.
JlnuHa OKpY>KHOCTH [Tonp30BaThCs TMOHATHEM JUIMHBI  OKPYXHOCTH, BBEACHHBIM C
Y TJIOIIA/Ib KpYyTa. MOMOIIBI0 MPABUIBHBIX MHOTOYTOJBHHUKOB, OMPEACNSITh YHUCIO TT
Brruncnenue JUTMHY TYTU U paJilaHHYyI0 MEpy yria.
riomaaeit (9 u) [IpoBoauTe mepexon OT paAMaHHOM MEpBI yIjla K TPaayCHOM H
Ha00OPOT.
OnpenensiTs MI0Iaab Kpyra.
BoeiBoguTh (hopMyIisl (B rpalyCHOM U paguaHHON Mepe) ISl ITUH AYT,
TJIOIAJIe CEKTOPOB U CErMEHTOB.
Beraucnare miomaau Guryp, BKIIOUYANOIIUX JIEMEHTBI OKPYKHOCTH
(kpyra).
HaxoauTts nuoniaam B 3a1a4ax peaaibHOMN KU3HH.
JIBH>KeHUS Pa36upath npuMepsl, WIUTIOCTPUPYIOIINUE TTOHATHS ABUXKEHUs, IIeHTpoB | 1, 2, 3,4, 5, 6, 7,
miockocTH (7 4) U OCe CUMMETPUHU. 8,9
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DopMyIMpPOBaTH ONPEACICHUS MAPALICIBHOTO NEPEHOCA, MOBOPOTA U
OCEBOM CUMMETPUU. BBIBOAUTH UX CBOWMCTBA, HAXOJIUTh HEIOIBUKHbIC
TOYKH.

HaxoauTe EeHTPBI M OCH CUMMETPHUN MPOCTEHIITUX (QUTYD.
[IpumeHsITs mapauiebHbId MEPEHOC W CUMMETPUIO NPHU PEIICHUU
reOMETPUYECKUX 3aj1a4 (pa3oupaTh IpUMEpPHI).

Hcnonb30BaTh 1151 TOCTPOCHUS U UCCIEA0BAHUM LIUGPOBBIE PECYPCHI.

[ToBTOpEHHE,
00o00menue,
CUCTEMaTH3aIs
U3Y4YEHHOTO
Mmatepuaia (8 u)

Bocnpuaumath (CIIyX03pUTEIbHO W/WIM Ha CIyX C Y4€TOM YPOBHS
CIIyXOpE4eBOTO  pPa3BUTUs  OOydYalIIMXCs) U ONEPUPOBATH
CIICNYIONMMU TIOHATHSMU: (uUrypa, TOYKa, TMps- Mas, yrod,
MHOTOYTOJbHUK, PAaBHOOEPEHHBINA 1 PABHOCTOPOHHUI TPEYTOJILHUKH,
MPSIMOYTOJIbHBIA TPEYTOJIbHUK, MeJMaHa, OUCCEeKTpuca W BBICOTA
TPEYTOJIbHHKA, MapauieorpaMM, poMO, MPsSIMO- YTOJbHUK, KBaAparT,
Tpaneuus; OKpy>KHOCTb, KacaTelibHasl; paBEHCTBO U Moj00ue Quryp,
TPEYTOJBbHUKOB; MapaJIEIbHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX,
YIroJl MEXY MPSIMBIMH, CHMMETPHUSI OTHOCUTEIBLHO TOYKU U TIPSIMOM;
JUIMHA, PACCTOsIHUE, BEJIMYMHA yIJIa, IUION[adb, IEPUMETD.
Hcnonb3oBath (HOpMyJibl: IEpUMETpPa U TUIOMIAANM MHOTOYTOJILHUKOB,
JUIMHBI OKPY>KHOCTH M IUJIOIIATU Kpyra, o0bEmMa MpsIMOYTOJILHOTO
napasuielienunesa.

OnepupoBaTh TMOHATUSIMU: TIPSIMOYTOJIbHAs CHCTEMa KOOpPAWHAT,
BEKTOP; HCIIOJIL30BaTh TU MOHATHUA IS MPEACTaBICHUS JaHHBIX U
pelieHus 3a1a4, B TOM YKHCJI€ U3 APYTUX YUeOHBIX MPEIMETOB.

1,2,4,6,7,9

35




Pemars 3aaum Ha MOBTOPEHHME OCHOBHBIX IOHATHM, WJUIFOCTPALIAIO
CBA3EH MEXIy pa3IMYHbIMU YacTsAMU Kypca. BeiOupaTe meron s
peneHns 3a1a4u.

Pemrars 3a1a4u U3 NOBCEAHEBHON KU3HU.

Htoro
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