AHHOTaUMA K pabouyen nporpamme no npeamery «feomerpusa»

HaszBanue kypca | ['eomerpus

Kiacc or

KonnuectBo 68

4acoB

CocraBurenb Kawmbimkona K. B.

Peanuzyempiit 1. VYuebnuk: T'eomerpus. 7-9  wmaccel:  y4eO.qs

YMK obmeobpazoBar.  yupexnaennt /  [JI.C.  Atanacss,
B.®.byry3oB, C.b.Kagomue u jap.]. — 22-e wu3a. - M.:
IIpoceemenue, 2015. — 387c. : ui.
2. AranacsH JI.C., byty3oB B.®., I'nazkoB 10.A., FOguHa
N.N. Teomerpus: Pabouass Terpamp mns 9 ximacca. M.:
[Tpocsemienne, 2016
3. 3uB B.I'., Meitnep B.M. [lunakruueckue mMarepuaibl 10
reomerpun s 9 knacca. M.: IIpocsenienune, 2015

Llens kypca o dbopMupoBaHUe MPEJICTABICHUN O MaTeMaTUKe Kak
YHUBEPCAJIbBHOM SI3bIKE HAyKW, CPEJCTBE MOJEIUPOBAHUS
SIBJICHUH U TIPOIIECCOB, 00 UIESIX U METO/IaX MaTEeMaTHKH;
o pPa3BUTHE JIOTHUECKOTO MBIIICHUSI, TPOCTPAHCTBEHHOTO
BOOOpaXCHUS, AITOPUTMHYECKOW KYJIBTYPhl, KPUTHYHOCTH
MBIIIJIEHUST HA YpPOBHE, HEOOXOIMMOM i1 JalbHEHIIero
0o0yueHUs B CpeAHEN IIKOJIE;
. OBJIaJICHUE MAaTEMaTUYCCKUMHU 3HAHUSIMU U YMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEIHEBHOW KU3HM, [JI1 HU3YUYEHUS
IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX JUCIHUIUIMH Ha 0a30BOM
YPOBHE;
o BOCITUTAHUE CPEJICTBAMHU MaTeMaTUKu KYJbTYPBI
JUYHOCTH, TOHUMAHUS 3HAYUMOCTH MATEeMAaTUKU JJIsI HAYYHO-
TEXHUYECKOT0 MpOrpecca, OTHOUIEHUS K MaTeMaTHUKE KaK K
4acTH OOIIEYETOBEYECKON KYyJIbTypbl 4Yepe3 3HAKOMCTBO C
UCTOpUEH pa3BUTHA MaTEMaTUKH, 3BOJIIOLIEN
MaTeMaTHYeCKUX Uen

Cpoxk 1 rox

peanuzanuu

IPOrpaMMbl

Mecto yuebnoro | ba3oBsriif ypoBeHs: 9 kiacc- 68 gacoB (2 4aca B HEIEIIO)

npeaMera B

y4eOHOM ILJIaHE

Pesynpratsl JINYHOCTHBIE pe3yabTaThI:

OCBOCHHS . c(hOpPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHHUS K

y4eOHOTO y4eHHI0. ['OTOBHOCTb M CHOCOOHOCTh OOydYaroumxcs K

npeaMeTa CaMOPAa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIUU K

(TpeboBaHUs K 00y4YeHHI0 W TI03HAHMIO, BBIOOPY JajabHEWIIero oOpa3oBaHuUs

BBIITYCKHUKY) Ha 0a3e OpUEHTHPOBKM B MHpe 1mpodeccuit




npodeccruoHaIbHBIX MPEINOYTECHUH, OCO3HAHHOMY
NOCTPOEHUIO MHAMBUAYaJIbHON 00pa30BATENbHON TPACKTOPHHU
C YYETOM YCTOMYHUBBIX MO3HABATEIbHBIX HHTEPECOB;

o c(OPMUPOBAHHOCTh  LEJIOCTHOIO  MHPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOMN TTPAKTUKH;

o c(hOpMHUPOBAHHOCTH KOMMYHUKATUBHONW KOMIIETEHITUH B
OOIIIEHUU W COTPYIHUYECTBE CO CBEPCTHHKAMH, CTAPIIUMHU H
MJIQIIIAMUA, B 00pa3oBaTelbHOM, OOIIECTBEHHO-TIOIC3HOM,
y4eOHO-HMCCIIEIOBATENBCKOM U IPYTUX BUJAX JIE€ATEIbHOCTH;

o YMEHHUE SICHO U YETKO M3J1araTh CBOU MBICIU B YCTHOU U
NMCbMEHHON peYM, MOHMMATh CMBICI MOCTABJICHHOW 3aJauu,
BBICTpAauWBaTh ApPryMEHTAIMIO0, T[PUBOJUTh MPUMEPBI H
KOHTPIIPUMEPHI.

o [IpeacraBnenre 0 mMareMaTHYeCKOW Hayke Kak cdepe
YeI0OBEUYEeCKON AESITeTbHOCTH, 00 3Tamax ee pa3BUTHs, O €e
3HAYUMOCTH JJIsl Pa3BUTHS IIUBIIIM3ALINH;

o KputnuHoct ~ MBINUICHUS,  yMEHHUE  PacloO3HATh
JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHMS, OTINYATh THUIIOTE3Y
ot (paxTa;

o KpeaTuBHOCTH MBIIIUICHHS], MHULIMATUBA, HAXOJYUBOCTb,
AKTUBHOCTbD [PY PEUICHUU 3a/1au.

MeTtanpeaMeTHbIe pe3yJbTATHI:

o YMenue CaMOCTOSITEIIHO IJJAHUPOBATH
albTEPHATUBHBIE IIyTH JOCTWKEHHUS 1E€J€i, OCO3HAHHO
BbIOMpaTh HamOoiee dSPPEeKTUBHBIE CHNOCOOBI  PEIICHUS
y4eOHBIX U MTO3HABATENbHBIX 3a/a4;

o YMeHue OCyIIeCTBISATh KOHTPOJIb IO PE3yibTaTy u
croco0y MEWCTBUS HAa ypPOBHE MPOM3BOJIHLHOTO BHHUMAHUS H
BHOCUTH HEOOXOIUMBIE KOPPEKTHUBHI,

o YMeHne anaeKBaTHO OLEHUBATH MPABUIBHOCTh WIIH
OIIMOOYHOCTH BHITIOJIHEHUS YUeOHOM 3a71auM, €€ OOBEKTUBHYIO
TPYJIHOCTH U COOCTBEHHBIE BO3MOKHOCTHU €€ PEIICHHUS;

o YMeHue  yCcTaHaBIMBAaThb  MPUYUHHO-CJIEACTBEHHbBIC
CBSI3U, CTPOUTH JIOTHUYECKHE PACCYXKICHHE, YMO3AKIIOUCHUE
(MHAYKTUBHOE, JEyKTUBHOE U M0 AHAJIOTUH) U BBIBOJIbI;

o YMeHue co3naBaTh W NPUMEHSATH U IPEOOPA30BBIBATH
3HAaKO-CUMBOJIMYECKUE CPENCTBA, MOJEIM U CXEMbI JJIA
pelieHus 3a1ay;

o YMeHue opraHuzoBaTh YyueOHOE COTPYIHUYECTBO U
COBMECTHYK) [IEATEIBHOCTh C YYUTEIIEM MU CBEPCTHUKAMMU:
OmpeneNsITh IeNH, pachpeneneHne (QyHKOUA W poseit
YY9aCTHUKOB, YMEHHE pa0b0TaTh B TPYIIIIE;

J CdopmMupoBaHHOCTH y4aeOHOI u
001Ien0JIb30BaTEIbCKOM KOMIIETEHTHOCTHU B KT




TEXHOJIOTHSX;
o [lepBoHauabHOE TpECTaBICHUE 00 HIEAX U METOJax
MaTeMaTUKHU Kak 00 YHUBEPCAJIbHOM S3bIKE HAYKH U TEXHUKHU,
0 CpPEeACTBE MOJEIMPOBAHMS SIBJIEHUI U IPOLECCOB;

° YMeHne BHJIETh MaTEMaTUYECKYIO 3a/ladyy B KOHTEKCTE
npoOJieMHOM  cUTyallum B JOpYyrMX JUCUUIUIMHAX, B
OKPY’KaroIen )KU3HU;

° YMeHne  HaxoJWThb B PA3NIMYHBIX  HMCTOYHHKAX
uH(pOpMaINIO, HEOOXOUMYIO JJIsi PEIIEHUs MaTEMaTUYECKUX
npo6JieM, U MPEACTABIIATh €€ B IOHATHOU (hopMme;

. YMeHue NnoHuMaTb M HUCIHOJB30BaTh MaTEMATUYECKUE
CPEICTBA HAIJISITHOCTH (PUCYHKH, YEPTEXKH, CXEMBI);

. YMeHue  BbIBUTaTh  TUIOTE3bl U TIOHHUMATh
HEO0OXOIUMOCTh UX MPOBEPKU;

o BuneTs paznuyHble CTpaTeruy pemieHus 3a1ay;

. YMeHue 1elicTBOBaTh B COOTBETCTBUU C TIPEIOKCHHBIM
QJIITOPUTMOM,;

. YMeHHe CcaMOCTOSITENPHO CTaBUTh LIE€TH, CO3/aBaTh

AITOPUTM JJIsl PEIICHUS TPOOIIEM.

IIpeaMeTHBIE pe3yabTATHI:

o YMEHHUE BHUJICTh MATEMATHUYECKYIO 3a]1a4y B KOHTEKCTE
npoOJeMHOM  CUTyallud B JPYyTUX  JUCHHUIUIMHAX, B
OKPY’KaroIIEH )KU3HU;

o YMEHHE  HAaXOJuUTh B  Pa3IMYHBIX  HCTOYHUKAX
uHpopMaino, HeOOXOAUMYIO ISl PEUICHUS] MaTEeMaTUYECKUX
npoOJieM, U MPEJCTABIATh €€ B MOHATHOU (popMe; NpUHUMATH
pelieHre B YCJIOBUSAX HEMOJHOW M U30BITOYHOM, TOUYHOU H
BEPOSITHOCTHON MH(OpMALIHH;

o YMEHUE TOHMMAaTh W MCIOJb30BAaTh MaTEMATHUYECKUE
CpPEeACTBAa HAMVISIAHOCTH [Jisl WJUIKOCTpPAlMU, WHTEPIpETalUu,
apryMeHTalluu;

o YMEHHE BBIJIBUTATh TUIIOTE3bl MPU PEIICHUH YYEOHBIX
3a/1a4 U MOHUMAaTh HEOOXOUMOCTb UX MTPOBEPKH;

o YMEHHUE NPUMEHSATh WHAYKTUBHBIE U JICIYKTUBHbBIC
CIOCOOBI  pPacCy’>KJIEHUM, BHAETh pPa3jIMYHbIE CTpPATETHH
pelieHus 3a1ay;

o MOHUMAaHUE CYIIHOCTH JITOPUTMHUUYECKHUX MPEATUCAHUN
U YMEHHE JEHCTBOBATh B COOTBETCTBUH C MPEIIOKECHHBIM
AITOPUTMOM;

o YMEHUE CaMOCTOSTEIBHO CTAaBUTh IIENI, BHIOMpATH W
CO3/1aBaTh QJIITOPUTMBI VTS peneHus y9eOHBIX
MaTEMaTUYECKUX TPOOIIeM;

o yMEHUE TUIAaHUPOBATH M OCYIIECTBISITH JACSITEIbHOCTD,

HAaIllPaBJICHHYI0 Ha pENIeHUuEe 3aJa4 HCCIEeJ0BaTEIbCKOTO
XapakTepa;




d IICPBOHAYAJIBHBIC IIPCACTABICHUA 00 HnACAX U O MECTOJax
MaTEMaTHKH KakK 00 YHHUBCPCAJIbHOM S3bIKEC HAYKHW W TCXHHUKU,
0 CPCOACTBC MOACIINPOBAHUA SIBJICHUU U IMpoLcCCOB.

o BJaJieHHe 0a30BbIM TOHSATHMHBIM  amnmapaToM IO
OCHOBHBIM pa3JiejiaM COACPKaHUS;

o CUCTEMATUYECKHE 3HAHUS O (PUTYpax U UX CBOMCTBAX;

o MPAKTUYECKU 3HAYMMBIC T€OMETPUYECKUE YMEHUA U

HABBIKHA, YMEHUE TIPUMEHATh UX K PEIICHUIO T€OMETPHUYCCKUX
Y HETEOMETPUYECKHUX 3aja4, & UMEHHO:

u300paxkatb  (GUrypbl Ha  IUIOCKOCTH;  HMCHOJb30BaTh
F€OMETPUYECKUNA  s3BIK  JJIs  ONMCAHUS  MPEIMETOB
OKPY’KaIOIIEr0o MHUPA; U3MEPSATh JUIMHBI OTPE3KOB, BEIIMYHHBI
yIJIOB, BBIYUCIATH IUIOMAaAd  (GUryp; pacrno3HaBaTh U
U300pakaTh paBHbIE, CUMMETPUYHBIE W TMOJ00HBIE (UTYPHI;
BBITIOJIHATD TTOCTPOCHUSI TEOMETPHUECKUX (DUTYP C TTOMOIIBIO
IMUPKYJISE W JIMHEWKHW; YUTATh M HMCIOJB30BaTh MH(MOPMAIIHIO,
NPEICTAaBICHHYI0O HA  YepTekax, CXeMax; TMPOBOAWTH
IIPAKTUYECKUE PACYETHL.

Crpykrypa
npeaMera

[ToBTOpenue (3 yaca)

Tema 1. «BekTopb» (8 4acoB)

Tema 2. «Meton koopauHat (9 yacoB)

Tema 3. «CooTHOIIEHUSI MEXAY CTOPOHAMU U yTiaMu
TpeyroibHuka. CKalsgspHOe Mpou3BeieHne BeKTopoBy» (11
4acoB)

Tema 4. «/lnmuHa oKpyKHOCTH U TUI0IIAAb Kpyra (10 yacoB)
Tema 5. «/Ipmxenus» (7 4acoB)

Tema 6.«HavanbHbie cBeIeHUS U3 CTEPEOMETPUN» (5 4acoB)
Tema7. «O06 akcuomax mnanumetTpun» (1 gac)
O6o6maroniee nopropeHue. Pemenne 3anau (14 yacon)
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HOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma no reometpun 9 knacca I' cocraBiieHa B COOTBETCTBUU C
ocHOBHbIMU moJokeHUsIMH DPI'OC OO0, TpeboBaHUSIMH TPUMEPHON OCHOBHOM
o0Opa3oBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHus, C y4ETOM y4eOHOTO
miana MBOY CIII Ne 2 r.Bs3embl CmoJieHCKOW 00JIaCTU W OpPHUEHTHpOBaHA Ha
HCIIOJIb30BaHUE YYEOHO-METOIMYECKOTO KOMILIECKCA:

4. Yuebnuk: IT'eomerpus. 7-9 kmaccel: y4eO.1s1  oOmeoOpasoBar.
yupexaenuit / [JI.C. Aranacsu, B.®.byry3os, C.b.Kagomues u np.]. — 22-e uzn. -
M.: [Ipocsemenue, 2015. — 387¢. : um.

5. Artanacsn  JI.C., byry3zoB B.®., I'nazkoB IO0.A., IOmuna W.UN.
['eometpusi: Pabouast rerpans aisa 9 xinacca. M.: I[Ipocsemnienue, 2016

6. 3uB b.I'., Meitnep B.M. [lunaktuueckue mMaTepraibl IO T€OMETPUN IJIS
9 knacca. M.: IIpoceemienue, 2015

Cornacao yuebHomy tuiany MBOY CHI Ne 2 r.Bssembl CMOJIEHCKOI
obnacTu Ha m3ydeHue reomeTpuu B 9 kiacce I' oTBoguTcs 2 yaca B Heaelno, 68
gacoB B roj. [IpenomaBanue Benércs Ha 6a30BOM YPOBHE.

Ilnanupyemble pe3yjbTaThl H3yYeHHsI YUeOHOT0 MpeaAMeTa

1. B nanpaenenuu 1u4HOCMHO20 PA3GUMUSL:
J c(hOpMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIECHHUS K y4eHHIO. ['OTOBHOCTH M
CIIOCOOHOCTh OO0YYaIIIMXCS K CaMOpPa3BUTHI0O U caMOOOpa30BaHHIO HAa OCHOBE
MOTHBAIIMK K OOYYCHHMIO W MMO3HAHMIO, BHIOOPY JanbHEHIIero oopa3oBanus Ha Oa3e
OpPUEHTUPOBKM B MHpe Tnpodeccrmii ©u NpoPeCcCHOHAIBHBIX MPEANOYTCHUMH,
OCO3HAHHOMY IIOCTPOCHHMIO WHJMBHIyaJIbHOM 00pa30BaTEIbHON TPAcKTOPHH C
YYETOM YCTOMUYMBBIX ITO3HABATEILHBIX HHTEPECOB;

o c(hOPMHUPOBAHHOCTh  IIEJIOCTHOTO  MHPOBO33PEHHUS,  COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTHKH,

o chOpPMHUPOBAHHOCTh KOMMYHHKATUBHOW KOMIIETEHIIMM B OONICHUH U
COTPYJHUYECTBE CO CBEPCTHUKAMHU, CTAPIIMMH M MJAAIIMMHU, B 00pa30BaTeIbHOM,
00I111eCTBEHHO-TI0JIC3HOM, y4eOHO-UCCIIeI0BATEIbCKOMN U Jpyrux BHJIaX
NEATEIBbHOCTH;

o YMEHHUE SICHO M YETKO M3JlaraThb CBOM MBICJIIM B YCTHOW M MHUCbMEHHOW peuHu,

MIOHMMATh CMBICII MTOCTABIICHHOW 3aJa4M, BBICTPAWBaTh apryMEHTAIMIO, MMPUBOJIUTH
MPUMEPBI U KOHTPIPUMEPHI.

o [IpencraBienne O MareMaTHYeCKOW Hayke Kak cdepe dYelnoBeuecKou
NeATEeTLHOCTH, 00 »JTamax ee pa3BUTUs, O €€ 3HAYMMOCTU JJIsI Pa3BUTHUS
LIMBWIN3ALNH;

o KpI/ITI/I‘IHOCTI) MBIINUJICHUA, YMCHHC PaACIIO3HATH JIOTMYCCKH HCKOPPCKTHBIC
BBICKA3bIBAHHA, OTIINYATh T'HIIOTC3Y OT (baKTa;
g eraTI/IBHOCTI) MBIINIJICHUA, HWHHIOWATHBA, HAXOAYHBOCTHb, AKTHBHOCTL IIPpH

PEIICHUN 3aaa4.

2. B memanpeomemmnom nanpaenenuu:



° YMeHne caMOCTOATENbHO IUIAHWPOBATh AJIBTEPHATUBHBIE MYTHU JOCTHKEHUS
1eseil, 0CO3HaHHO BHIOMPATh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI PEIICHHS YUeOHBIX U
MO3HABATENbHBIX 33/1a4;

. YMeHHe OCyIIeCTBIATh KOHTPOJIb 0 pPe3yJbTaTy M CHOCO0y ICHCTBUS Ha
YPOBHE MPOU3BOJIBHOIO BHUMAHUS U BHOCUTh HEOOXOAMMBIE KOPPEKTHUBBI;

o VYMeHue aieKBaTHO OLICHUBATh MPABUIBHOCTH WIIM OIIMOOYHOCTH BBIOJIHEHUS
y4eOHOM 3alauu, €e OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOXKHOCTU €€
pelIeHHUS;

o YMeHue ycTaHaBIMBaTh MPUYUHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH JJIOTUYECKUE
paccykJieHue, yMO3aKiIoyeHue (MHIYKTUBHOE, IEAYKTHMBHOE M [0 aHAJIOTHH) U
BBIBO/IbI;

o YMeHue co3aaBaTh U MPUMEHSTH U MPEOoOPa30BbIBATH 3HAKO-CHUMBOJIUYECKUE
CPEIICTBA, MOJEIIN U CXEMBI JUIsl peIIEHUs 3a/1ay;
o YMenue  opraHu3oBaTh  yuyeOHOE  COTPYJHMYECTBO U  COBMECTHYIO

AESITEIbHOCTh C YUUTEIIEM U CBEPCTHUKAMM: ONPENENATHh LEIH, paclpeiesieHue
(GyHKUMNA U poJied y4aCTHUKOB, yMEHUE paboTaTh B TpyIIIIE;

. ChopmMupoBaHHOCTh YUEOHOW M OOIICTIONB30BATEILCKOM KOMIIETEHTHOCTH B
HUKT TexHonorusx;

o [lepBoHauambHOE TpEACTAaBICHHE 00 HMIESIX U METOJaX MaTEeMaTHKH Kak 00
YHUBEPCATHHOM SI3bIKE HAYKW W TEXHUKH, O CPEICTBE MOICIUPOBAHUS SBICHUU U
MPOIIECCOB;

J YMeHre BUIETh MAaTEMaTHYECKYIO 3a/1ady B KOHTEKCTE TPOOIEMHOM CUTYaIllun
B IPYTUX TUCHUIIINHAX, B OKPYKAIOIICH KU3HU;

o YMeHrne HaxoAuTh B PA3TMYHBIX HMCTOYHHUKAX WH(GOPMAINIO, HEOOXOIUMYIO
JUTS pEIIeHUsT MaTEMaTHIECKUX TPOOJIeM, U TIPEICTABIIATh €€ B MIOHATHOHN (opMme;

o YMeHre OHMMAaTh W UCIOJB30BaTh MAaTEMATHUECKHE CPEACTBA HATIISAHOCTH
(PMCYHKH, YEPTEKH, CXEMBI);

o YMeHure BbIABUTATh TUIIOTE3bI M TOHUMATh HEOOXOJUMOCTh X MTPOBEPKHU;

o Buners paznuyHbie cTpaTeruu penieHus 3aaay;

o YMeHune JeiCTBOBATh B COOTBETCTBUH C MPE/IIOKEHHBIM aJITOPUTMOM;

. YMeHre caMOCTOSITEIBHO CTaBHTh IICNIH, CO37aBaTh AJTOPUTM ISl PEIICHUS
mpooIeMm.

B npeomemnom nanpaenenuu:

B pe3ynbraTe u3yueHus Kypca reoMeTpuu B 9 kiiacce
BBIIIYyCKHUK HAY4YHTCH:

° ONEPUPOBATH C HAYAIbHBIMU TMOHSTUSMU TPUTOHOMETPUM U BBINOJHATH
AJIIEMEHTapHBIE Onepanuu HajJl GyHKIUSIMH YTIIOB:

° pemiaTh 3a/1a4u Ha JOKa3aTelbCTBO, ONMUPAsCh HA M3yUYEHHBIE CBOWCTBA (puUryp
Y OTHOLICHUN M€Y HUMU U MPUMEHSISI N3yYEHHBIE METO/IbI JIOKA3aTEIbCTB;

° BBIUUCIISITh IUIOIIAIM KPYTOB M CEKTOPOB; JUIMHY OKPY>KHOCTH, JJIMHY IyTd
OKPYKHOCTH;

° pemiath 3a7a4d Ha JIOKa3aTelbCTBO C MCIOJb30BaHUEM (HOpMYIT JTUHBI

OKPY>KHOCTH U JITMHBI TyTH OKPY>KHOCTH, GOpMYII IItomaei Guryp;



° pemaTh IpakTUYECKUE 3a/1a4d, CBSI3aHHBIE C HAXO0XKIACHUEM I'€OMETPUYECKUX
BEJIMYMH (UCTIONB3YS IPU HEOOXOJUMOCTH CIPABOYHUKH U TEXHUYECKUE CPEJICTBA).

° BBIYUCIIATh JUIMHY OTpe3Ka MO KOOpPAMHATAM €ro KOHIIOB; BBIYHUCIISTH
KOOP/JIMHATBI CEPEIUHBI OTPE3KA;

° WCIIOJIB30BaTh KOOPJAMHATHBIA METOX JUIsl M3Yy4YEHHMS CBOMCTB IPSMBIX U
OKPY’KHOCTEM.

° ONEPUPOBATH C BEKTOPAMM: HAXOAUTH CYMMY M Pa3HOCTb JBYX BEKTOPOB,
3aIaHHBIX T€OMETPUYECKH, HAXOJWTh BEKTOP, PABHBIA IMPOU3BEACHUIO 3aJIaHHOTO
BEKTOpa Ha 4HCJIO;

° HaxOJWTh [JI1 BEKTOPOB, 3aJaHHbIX KOOpJAMHATaMU: JUIMHY BEKTOPA,
KOOpAMHATBI CYMMBbl W Pa3HOCTH JBYX M 0Oojieeé BEKTOPOB, KOOPJIWHATHI
MIPOU3BEJCHUS BEKTOPA HA YUCIO, MPUMEHSSI IPU HEOOXOAUMOCTH COYETATEIbHBIM,
IIEPEMECTUTENIBHBIN U PACTIPEIEIUTEIbHBIN 3aKOHBI;

J BBIYHCIIATh CKAJIIPHOE TMPOUW3BEICHWE BEKTOPOB, HAXOJIUTH YTOJ MEXIY
BEKTOpaMH, YCTaHABJIMBATh MEPIICHINKYISIPHOCTD MPSMBIX.

. pacmo3HaBaTh Ha 4YepTEkKax, PUCYHKaX, MOJIEIAX U B OKPYXKAIOIIEM MHPE
MJIOCKUE U IPOCTPAHCTBEHHBIE TEOMETPUUECKHIE PUTYPHI;

o pacmo3HaBaTh  pa3BEPTKM  Ky0a, TPSIMOYTOJBHOTO  Iapajuielenumnesa,
MPaBUILHOW MUPAMUIBI, IUJIUHIPA U KOHYCA;

. OTIPENIEISITh TI0 TUHEHHBIM pa3MepaM pa3BEPTKU (QUTYPHI JTUHEWHBIE pa3Mephl
caMoi (hurypsl 1 HA00OPOT;

o BBIYHCIIATH 00BbEM MPAMOYTOIBHOTO MapajuieienuIe/a.

. MOJIb30BATHCS TEOMETPUUYECKUM S3BIKOM MPU OMTUCAHUU TIPEIMETOB;

. pacmo3HaBaTh W H300pakaTh Ha YEpPTEKaxX M PHUCYHKAX T'€OMETPUUCCKUC
durype:;

o

YUYEHHUK MOJYYUT BO3MOKHOCTH

o WCIIOJI30BaTh KOOPJIWHATHBIA METOJ JUIsi M3Y4YEeHHS CBOMCTB MPSAMBIX U
OKPYHOCTEM.

. BBIYHCIIATh IUIOMAaM  (UTyp, COCTABJICHHBIX M3 JIBYX WIH 0OoJee
MPSMOYTOJILHUKOB, MAPaIeIOTPaMMOB, TPEYTOJBHUKOB, KPyTa M CEKTOPA;

| MPUOOPECTH OMBIT MPUMEHEHUS aIreOpandeckoro M TPUTOHOMETPHUYECKOTO
anmapara W WJICH ABWKCHHUS IPU PEIICHUWW 3a7ad Ha BBIYUCIICHHWE ILIOMIAICH
MHOTOYTOJIbHUKOB.

. OBIIAJICTh KOOPJIWHATHBIM METOJIOM pEIICHHUs 3aJad Ha BBIYUCICHHE U
J0Ka3aTeNbCTRO;

o MPUOOPECTH OIBIT HWCIOIB30BAHMS KOMIBIOTEPHBIX IMPOTpaMM I aHajau3a
YJACTHBIX CJIYYacB B3aMMHOTO PACIIONIOKEHHUS OKPY>KHOCTEH U TIPSIMBIX;

. pemarh MaTeMaTHYeCKHEe 3aJadyd W 3aJadd M3 CMEXKHBIX MPEAMETOB,
BBITIOJIHATD NMPAKTUYECKHUE PACUETHI;

o BBIUHCIIATH  OOBEMBI  TMPOCTPAHCTBEHHBIX  T'€OMETPUYECKUX  uryp,
COCTAaBJICHHBIX M3 TIPSIMOYTOJILHBIX MapajuieIeIUIeOB;

o yIIyOUTh M Pa3BUTH MPEJCTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUYCCKUX

urypax;



° MIPUMEHATH TOHATUE PA3BEPTKU ISl BHIIIOJIHEHUS PAKTUYECKUX PACUETOB.

o OBJIQJICHUSI METOJIaMU PEIIEHUs] 3aJad Ha BBIYMCICHUS U J0KA3aTeJIbCTBA:
METOJIOM OT MPOTHUBHOT0, METOI0M Iepedopa BapuaHTOB;

° MPUOOPETEHMS OMbITAa MPUMEHEHHS aJireOpanyecKoro amnmapara npu pelieHuu
F€OMETPUYECKHX 3a/1a4;

° OBJIQJICHUS TPAJUWIMOHHOM CXEMOW pEIIeHUs] 3aJad Ha IOCTPOEHHUE C
MOMOIIIBKD LHMPKYJISl W JIMHEHMKU: aHaIU3, I[IOCTPOCHHE, JIOKA3aTEIbCTBO U
HCCIIEIOBAHNUE;

° MPUOOPETEHUST ONbITa MCCIEAOBAaHUSA CBOMCTB IUIAHUMETPUYECKUX (PUTyp C
ITOMOIIBIO KOMITBIOTEPHBIX MPOTPAMM.

OcHoBHOE coJepkaHue Yy4eOHOro nmpeamera

IHoBTOopenue (3 4)
BexTopnI (8 1)

OnpeneneHue BEKTOpa, Hadaylo, KOHEl, HYJEBOM BEKTOp, JJIMHA BEKTOPA,
KOJUIMHEApHbIC, COHAMNPABIICHHBIC, MPOTUBOIMOJIOKHO HAIIPABJICHHBIEC, pPaBHBIE
BEKTOPHL. 0003HAaUCHHWE W H300pakeHHWe BEKTOPOB. OTKIAgbIBAHHE BEKTOpPa OT
IAHHOM TOYKH.

CrnoxeHHe W BBIYMTAHUE BEKTOPOB. 3aKOHBI CII0XKEHUS, ONPEACIIEHUE CYMMBI,
IIPaBUJIO TPEYTroJbHUKA, IPABWIO NapajuiesorpamMmma. Ilocrpoenre BekTopa, paBHOIO
CyMME JBYX BEKTOpPOB, HCIIOJNb3ys IpaBWia TPEYrojbHUKA, MapauieorpaMmma,
MHOTOyTOJIbHUKA. [IoHSTHE pa3HOCTH JIBYX BEKTOPOB, IPOTHBOIIOJIOKHBIX BEKTOPOB.

OnpeneneHue yMHOXKEHUST BEKTOpa Ha 4uclio, cBodcTBa. [IpumeHeHue
BEKTOPOB K PELICHUIO 3a1a4. TeopeMsl 0 CpeHEN JIMHUU TPAEMU U PELICHUE 3aaa4
C IPUMEHEHUEM TOU TEOPEMBI.

OcHosHas yenb — HAYYNTh YYAIUXCS BBINOJHATH JAEUCTBUS HaJ BEKTOPAMH
KaK HaNpaBJICHHBIMU OTPE3KaMM, YTO BaXXHO JJII IPUMEHEHUs] BEKTOPOB B (PUBHKE;
ITIO3HAKOMHUTH C UCHOJIb30BAHUEM BEKTOPOB IPHU PELIEHUU FEOMETPUUECKUX 3a/1a4.
Metox koopauHar (9 4)

JleMMa 0 KoOJUTMHEApHBIX BEKTOpax. Teopema O pa3ioKeHUU BEKTOpa MO IBYM
JAHHBIM HEKOJUIMHEAPHbIM BeKTOopaMm. [IoHsITHE KOOpAMHAT BEKTOpA, KOOPAMHAT
CyMMbl M Pa3HOCTHM BEKTOPOB, MNPOU3BEACHUS BEKTOpa Ha uwucio. Dopmylibl
KOOpPAMHAT BEKTOpa 4epe3 KOOPAMHATHI €ro KOHLA M Hayana, KOOpJAUHAT CEPEAUHBI
OTpEe3Ka, JUIMHBI BEKTOpA M pACCTOSAHHUS MEXAYy JABYMS TOYKaMU. YpaBHEHUE
OKPYXXKHOCTH U mpsMmoi. HM300pakeHne OKpyX HOCTM U MPSAMON, 3aJaHHBIX
YPaBHEHUSIMU, NIPOCTEUIINE 3aa4l B KOOPIUHATAX.

OcHoéHas yenb — HAYYUTh yYAIIMXCSl MCIOJIB30BAaTh METOJ KOOPIAMHAT IPHU
pelleHnH 3a7a4.



CooTHOIIEHUSI MeXKIY CTOPOHAMH M YrJjaMu TpeyrojbHuka. CkajasipHoe
npousseaeHne BekTopos (11 v)

Omnpenenenue cuHyca, KocuHyca u TaHrenca yrioB ot 0° mo 180°, dhopmyssi
JUI BBIYMCIICHUS KOOPAMHAT TOYKH, OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO.
dopmysa OCHOBHOTO TPUTOHOMETPHUYECKOTO TOXKJECTBA, MIpocTeiimme (HopMyIibl
npuBeneHus. Oopmysa MIOMAIN TPEYrojibHUKA. TeopeMbl CHHYCOB U KOCHHYCOB.
MeToap! IpOBeEHNS U3MEPUTENBHBIX paboT. Teopema 0 CKalIipHOM MPOU3BENCHUU
IBYX BEKTOPOB U €€ CIEACTBUA.

OcHnognas yenb — pa3BUTH YMEHHE y4aImxcs IIPUMEHSITh
TPUTOHOMETPUYECKNH anmnapar Npyu pelIEHUNH T€OMETPUYECKUX 3a7a4.
JlIMHA OKPY/KHOCTH ¥ IUIoaabL kpyra (10 u)

Omnpenenenre NpaBUIBHOTO MHOTOYTOJIBHUKA, (POpMyJIa 17151 BBIYUCICHUS yTia
NPaBUIBHOIO 77 - YroJbHUKA. TeopeMbl 00 OKPYXHOCTSX: OINHUCAHHOM OKOJIO
MPaBUJIBHOTO MHOIOYIOJbHUKA M BIMCAHHOW B NPaBWIbHBIA MHOTOYTOJbHUK.
®opMyIibl i1 BBIYUCIECHUS TUIOUIAAN MPAaBUJIBHOIO MHOTOYTOJBHUKA, €F0 CTOPOHBI
U paJuyca BIUCAHHON OKPY>KHOCTH. DOpMyIbl JUIMHBI OKPYKHOCTU W JJIMHBI JYTH
OKpYXHOCTH. DOPMYJIBI IJIOIIAIA KPyTa U KPYTOBOT'O CEKTOpA.

OcHoéHasi yenb — PaCHIUPUTh 3HAHUE YYaAlIUXCA O MHOTOYTOJIbBHUKAX;
pPacCMOTPETh MOHATHUS JJIUHBI OKPY>KHOCTH M IUIOMIAAN Kpyra U (popMysbl s UX
BBIUHCIICHUS.

JBuxenust (7 4)

[TonsiTue 0TOOpa’KEHUA IIIOCKOCTH Ha ce0s U nBrKeHus. CBoMCTBa ABMKEHUI,
OCEBOM M LEHTpalbHON cumMeTpud. [loHaTre nmapannenbHOro nepenoca. OCHOBHbIE
JTaIlbl JIOKA3aTEIbCTBA, YTO IIApajuICJIbHBIA IIEPEHOC €CTh ABMKEeHHE. IloHsATne
IIOBOPOTA. JI0Ka3aTenbCTBO TOro, YTO IOBOPOT €CTh IBUKECHUE.

OcnosHasi yenb — TIO3HAKOMUTh YYalUXCS C TOHSATHUEM JBHXKEHUS U €ro
CBOMCTBAMU, C OCHOBHBIMU BHJIaMU JBH>KEHUM, CO B3AUMOOTHOIICHUSMHU HAJIOKCHUI
U IBVKCHUM.

HauaabHble cBeleHUs U3 cTepeoMeTpuH (5 1)

MHororpaHHuk, TMpu3Ma, Mapauienenunes, o0beM Tena, CBOWCTBA
MPsIMOYTOJILHOTO Mapauienenuneaa, nupamuaa. Llummnaap, konyc, chepa u map.

OcHoeHas yenwb - 1aTh HAYAJIBHOE MPEJACTABICHUE O TeJIaX U MOBEPXHOCTIX B
MIPOCTPAHCTBE; MTO3HAKOMUTD yYAIIUXCS C OCHOBHBIMU (pOPMYJIaMHU TSI BBIYHCIICHUS
TIJIOIIA/ICH TOBEPXHOCTEH M 00BEMOB TEI.

006 akcnomax mianumerpuu (1 4)

O3HaKOMJICHHE C CUCTEMOM AKCHUOM, IIOJIOKCHHBIX B OCHOBY M3YUYCHHA KypCa
rcoOMCTpPHH. HpeﬂCTaBﬂeHI/IC 00 OCHOBHBIX dTamnax pa3BUTHUA TCOMCTPHUH.

Ocnosnas yenb — IIO3HAKOMUTL C CHUCTEMOH aKCHOM CBKHHHOBOﬁ reoMCTpHHU.

IHoBTOopenue. Pemenue 3agau (14 4)



Havanrurie r€OMETPUUYECKUE CBEJICHUSI. [TapannensHbIe

OxpyxHOcTb. TpeyroapHUKH. UYeThIpeXyrojJbHUKH. MHOIOYIOJBHUKH.

Meron koopauHar. J[BuxeHue.

TemaTn4eckoe MIAHUPOBAHME

IIPSIMBIE.
Bekropsl.

Tembl Yacel
[ToBTOpEHUE 34
BekTopsl 84
Meron koopauHaT 94
CooTHOLIEHUS MEXIYy CTOPOHAMHM M yrjaMu TpeyrojibHuka. | 11 4
CkaysipHOE IPOU3BEACHUE BEKTOPOB

JlnrHa OKpy>KHOCTHU U TUIOLIAAb Kpyra 104
JIBHO>KEHUA 74
HauanbHblie cBeAeHUS U3 CTEPEOMETPUA Su
OO0 akcuomax MjIaHUMETPUU 14
Oo6o6miaroniee nopropenue. Pemenue 3agayd 14 4




