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1. IMosicHUTEILHAA 3aNIMCKA.

Pabouas nmporpamMma 1o reoMeTpuu OPUEHTUPOBAHA HA yYalIuXcs 9 KIaccoB U

peanu3yercs Ha OCHOBE CIEAYIOMIUX T0OKYMEHTOB:

o ®denepanbHbIN roCyJapCTBEHHBIN 0o0pa3oBaTeNbHBIN CTaHIapT
OCHOBHOTO oO0miero obpaszoBanusi (yrBepxkaéH llpukazom MwunucrepcTa
oOpazoBanusi u Hayku Poccuiickoit @enepanuu «OO0 yTBEpKICHUU H
BBEJICHUU B JIeiicTBHE (hefepaaIbHOr0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 001Iero oopazoBanus» ot «17» mexadbps 2010 r. Neo

1897);
o ['eomerpus. CoopHUK pabounx mporpaMm. 7—9 kiaccel: yuel. mocodue ajis
obmreoOpasoBart. opranuzainuit / [coct. T. A. Bypmuctposa]. — 4-e¢ u3m.,

nepepab. — M.: [Ipocsemenue, 2018.

e basucHbIil yueOHbIN TUIaH 001e00pa30BaTeNbHBIX yUupexIeHuil bpsHckoil

obmactu Ha 2020-2021 y4eOHBIN TOT;

o VYyebnsiii uian MbOY VYBensckas OOILL.

PabGoune mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs 1O TEOMETPUHU
cocTaBlieHbl Ha OCHOBe DyHIaMEHTaIbHOTO sAJpa COACpNKaHHUS  OOIIero
oOpazoBanuss u  TpeboBaHmii K  pe3yibraraM  OCBOSHHUS  OCHOBHOMU
o01eo0pa3oBaTeIbHOM  MPOrpaMMbl  OCHOBHOrO  00miero  oOpa3oBaHUs,
npeCcTaBICHHBIX B DeepatbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIIAPTe
oOmrero oOpa3oBanus. B HUX TakXke YUUTHIBAIOTCS OCHOBHBIE WU U TMOJIOKECHHUS
[TporpamMmel pa3Butus U GOPMHUPOBAHUS YHUBEPCATBHBIX YUEOHBIX ACUCTBUMA IJis
OCHOBHOTO 00TIeT0 00pa30BaHUAI.

OBnaseHue y4YallMMHUCS CUCTEMOM TIE€OMETPUYECKMX 3HAaHUM UM YMEHHUU
HEOOXOJMMO B TOBCEIHEBHOM KHM3HH, AN W3YYCHHUS] CMEXKHBIX TUCHUIUINH U
IPOAODKEHUS 00pa30BaHUsI.

[TpakTHyueckas 3HAYMMOCTh HIKOJBHOTO Kypca T€OMETpPHUH OOYCIIOBJIEHA TEM,
4TO €r0 OOBEKTOM SIBISIOTCS IMPOCTPAHCTBEHHBIE (OPMBI U KOJIHMUYECTBEHHBIC
OTHOIIICHUS JEWCTBUTEIBHOTO MHpa. ['eoMeTpuueckas MOArOTOBKAa HEOOXoauMa
JUIS TIOHUMaHUS TPHUHIWIIOB YCTPOWCTBA M HCIIOJIB30BAaHHS COBPEMEHHOU
TEXHHUKH, BOCTIPUSITHS HAYYHBIX U TEXHUYSCKUX MOHITHIA 1 Uaei. MaTemaruka
SIBIISIETCS SI3BIKOM HAayKW U TeXHUKU. C €€ TOMOIIBI0 MOACTUPYIOTCS U U3y4atoTCs
SIBIICHUS ¥ TIPOTIECCHI, MPOUCXOIAIINE B IIPUPOJIE.

['eomeTpus SBIAETCS OJHUM U3 ONMOPHBIX MPEIMETOB OCHOBHOMW IIKOJIBI: OHA
oOecrneynBaeT U3yuyeHue APYyTrux AUCHUILINH. B nepByio ouepenb 3T0O OTHOCUTCS K
npeaMeTaM eCTECTBEHHO-HAY4YHOIO IMKJIa, B 4YacTHOCTH K (usuke. Paspurtue
JOTHYECKOTO MBIIIICHUS] YYalluxcsi Mpu OOY4EeHHH T€OMETPHH CIIOCOOCTBYET
YCBOGHHUIO MPEIMETOB I'yMaHUTAapHOro IuKia. [IpakTuueckue yMeHUs U HaBBIKU
TeOMETPUUECKOTO XapakTepa HEOOXOIWMBbI MJisi TPYAOBOM JAEITEIbHOCTH U
po(hecCHOHATLHOM MOATOTOBKH IITKOJTHHHUKOB.
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Pa3BuTne y ydamuxcs MNOpPaBWIBHBIX NPEACTABICHUA O CYIIHOCTH H
MPOUCXOXKIICHUH TEOMETPUYECKUX aOCTpaKIUH, COOTHOUIEHWU pEeaJbHOro U
UJCATBbHOIO, XapakTepe OTPAKEHUS MATEeMaTUYECKOW HAayKOW SBIEHUW U
MPOILIECCOB PEaJbHOIO0 MHUpPa, MECT€ TIE€OMETPUM B CHCTEME HAyK W POJHU
MAaTeMaTUYeCKOr0 MOJICIMPOBAaHUS B HAyYHOM I[IO3HAHUM U B IIPAKTHKE
CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS YUaIUXCS, a TaKKe
(GOpMHpPOBAHMIO KAuyeCTB MBIIUICHUS, HEOOXOIMMBIX JUIs  ajJanTalud B
COBPEMEHHOM MH()OPMAIIMOHHOM O0ILIECTBE.

['eoMeTpusi CyIIECTBEHHO PACIIUPSAET KPYro30p Y4YalUXCs, 3HAKOMS UX C
WHAYKIMEH W JenyKiuen, oO0OOIeHneM W KOHKpeTH3allued, aHalu30M |
CHUHTE30M, KJacCH(PHKAIME U cucTeMaTu3aluen, abCcTparupoBaHUEM, aHATIOTHEH.
AKTHBHOE MCIIOJNIb30BAaHHME 3a7a4 Ha BCEX ATamax y4eOHOTo IMpoliecca pa3BHBAET
TBOPUYECKHE CIOCOOHOCTH IIKOJIHHUKOB.

[Ipu oOydyeHun reomeTpun HOPMUPYIOTCS YMEHUS U HABBIKM YMCTBEHHOTO
TpyJa — IUJJaHUPOBaHUE CBOEH paldOThl, MOMCK pAlMOHAIBHBIX MyTel e€
BBINIOJIHEHUSI, KpUTHYECKass OlEHKAa pe3yiabTaToB. B mpouecce o0yueHus
r€OMETPUM IIKOJbHUKM JOJDKHBI HAYYUTHCS M3JIaraTb CBOM MBICIH SICHO U
MCYEPIIBIBAIOIIE, TAKOHUYHO U €MKO, MPUOOPECTH HABBIKH YETKOrO, aKKypaTHOTO
Y TPAMOTHOTO BBIIIOJIHEHUSI MATEMATUYECKHUX 3AITACEH.

Baxnenmen 3amadyed MIKOJBHOIO Kypca T€OMETPUM SBIAETCS Pa3BUTHE
JOTHYECKOr0  MbIIUIeHHS  ydanmxca. CamMu  OOBEKTBI  T€OMETPUUYECKUX
YMO3AKJIIOUEHU W TMPUHATBIE B TE€OMETPUM NPABWIA HUX KOHCTPYHPOBAHUS
CIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHUN OOOCHOBBIBATH M JIOKA3bIBAThH CYXKICHUS,
IPUBOANUTH YETKHUE ONPENEICHUS, Pa3BUBAIOT JIOTHUECKYI0 MHTYULHUIO, KPATKO U
HaIJAIHO BCKPBIBAIOT MEXAHHM3M JIOTUYECKHX IOCTPOEHMHM W ydaT HX
NPUMEHEHHI0. TeM caMbIM T€OMETPHs 3aHUMAET BeAyIIee MECTO B ((OPMUPOBAHUU
HAay4YHO-TEOPETUYECKOTr0 MBIIUIEHUSI IIKOJBHHUKOB. PackpbiBass BHYTPEHHIOIO
rapMOHUIO MaTeMaTUKHU, (QOpMUPYs TIOHMMaHUE KpacoTbl M  M3AIIECTBA
MaTEMaTUYECKUX PACCYXKACHUH, CIMOCOOCTBYS BOCIPHUSATHUIO TI'E€OMETPUYECKHUX
bopM, YCBOEHUIO MOHSTUS CHMMETPUH, TEOMETPHUSI BHOCUT 3HAYUTENbHBIN BKIIAJl B
ACTETUYECKOE BOCIUTaHUE ydaluxca. E€ u3ydeHue pa3BUBaeT BOOOpaKEHUE
IIKOJIbHUKOB, CYIIECTBEHHO OOOTallaeT W pa3BUBAET MX MPOCTPAHCTBEHHbBIC
MIPEACTABIICHHUS.

OcHoOBHBIE COJEpKATENIbHbIE IMHUHU MPEMETa COOTBETCTBYIOT YUEOHHUKY:
['eomerpusi. 7-9 xmaccel: yueb. mnsa obmieoOpasoBar. opranmsarmii / [JI.C.
Aranacsia, B.®. byry3os, C.b. KagomiieB u np.]. — 8- uzn. — M.: [Ipocseuienue,
2018.

basucHbiii yueOHbINl (0Opa3oBaTeNbHBIN) IUIAH Ha H3YYCHHE T€OMETPUU B
OCHOBHOI IIKOJI€ OTBOJAUT 2 y4eOHBIX Haca B HEJEN0, Bcero 68 ypokoB. JlanHas
pabouas mporpamma paccuuTaHa Ha 68 y4yeOHbIX yaca (M3 pacuera 2 4yaca B
HEJIEJI0), KOJIMYECTBO YacOB B IO/l yKa3aHo U3 pacueta 34 yueOHbIX Hefenb. B Tom
qucie JUisi MPOBEACHUS KOHTPOJIBHBIX paboT 5 uvacoB. Bpems B konuuectBe 1
yuyeOHOro yaca, u3 Tembl: «lloBTOpeHue» OTBOIMTCA Ha 3a4€THYIO padoty 3a |



nosyroaue B KoHie Il yeTBepTu u 2 yueOHBIX yaca Ha UTOTOBBIE YPOKHU B KOHIIE I,
IIT yeTBepTAX

II. Ilmanupyemble pe3yabTAaThl 0CBOCHUS YU4eOHOI0 MpeaMera.

[Tporpamma obecrieunBaeT JOCTHIKEHHUE CIACIYIOIIUX PE3yIbTATOB OCBOCHHUSI
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 0Opa30BaHUS:

JUYHOCMHbLE:

1) cdopmupoBaHre OTBETCTBEHHOI'O OTHOIIEHUS K YUYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH OO0YyYaroluUXcs K CaMOPAa3BUTHIO M CaMOOOpa30BaHUI0 HAa OCHOBE
MOTHBALMM K OOYYEHHUIO M TO3HAHHUIO, BBHIOOPY JajbHEHIIEro oOpa3oBaHUs Ha
0a3e OpPUEHTUPOBKM B MHUpE Mpodeccuil U MpoPeCcCHOHAIBHBIX MPEANOYTEHUH,
OCO3HaHHOMY TOCTPOCHHUIO WHIUBUIYaIbHOW 00pa30oBaTENbHOW TPAEKTOPUU C
Y4ETOM YCTOMYHMBBIX NTO3HABATEIBbHBIX HUHTEPECOB;

2)  chopmupoBaHHE  ILIEIOCTHOTO  MHUPOBO33PEHHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKHY;

3) cdopMupoBaHHE€ KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U
COTPYJIHUYECTBE CO CBEPCTHUKAMU, CTAPIIUMHU U MIIAAIINMHU, B 00pa30BaTeIbHOM,
OOIIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIEOBATENbCKON, TBOPYECKOW M JIPYTHX
BUJIAX JIEATEIbHOCTH;

4) yMeH#ue SICHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICJIM B YCTHOW U MUCbMEHHOU
peuu, MOHMMAaTh CMBICI ITOCTaBJIICHHOW 3aJayd, BBICTpaWBaThb apryMEHTALUIO,
MIPUBOJUTH PUMEPHI U KOHTPIIPUMEPHI;

5) KpPUTHUYHOCTH MBILIUICHUS, YMEHUE PACIO3HABATH JIOTMYECKH HEKOPPEKTHbHIE
BBICKA3bIBaHUS, OTIUYATh TUIIOTE3Y OT (DaKTa;

6) KpeaTMBHOCTh MBIIUICHUS, WHUIMATUBA, HAaXOJYMBOCTh, AaKTUBHOCThH IpPHU
pelIeHnH anredpanyecKux 3aaay;

7) yMeHHE KOHTPOJIMPOBATH MPOIECC U PE3YNbTaT Y4eOHOW MaTeMaTUYECKOMN
NEeSATEIbHOCTH;

8) crmocOOHOCTh K 3MOLMOHAILHOMY BOCIHPHUATHIO MaTeMaTHUYECKUX OOBEKTOB,
3a7a4, pEeIIeHUN, PACCYKICHUU.

memanpeomemHsle:
1) ymeHue caMOCTOSITENBHO IJIAHUPOBATh aJbTEPHATUBHBIC MYTH TOCTHIKEHUS
1enael, OCO3HaHHO BHIOMpaTh Haunbosee d(PPeKTUBHBIC CMOCOOBI pEIICHUs
y4eOHBIX M MO3HABATEIBHBIX 33/1a4;
2) yMeHHE OCYIIECTBISATh KOHTPOJb MO PE3yibTaTy W MO CHOCO0y JACHCTBUSA Ha
YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOMMBIE KOPPEKTUBHI;
3) yMeHue aieKBaTHO OIICHWBAThH MPABUIBLHOCTh WM OMIMOOYHOCTH BBIMTOJTHEHUS
y4aeOHOH 3amaun, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXHOCTH €€
pelIeHus;



4) oco3HaHHOE BJAJACHHUE JIOTUYECKHMMH JECUCTBUSIMU ONPEACICHUS MOHSITHIA,
00001IEeHNs,  YCTAaHOBJIEHUS  aHAJIOTUH,  KiIacCU(PUKAMM  HAa  OCHOBE
CaMOCTOSITEJIBHOTO BbIOOpa OCHOBAHUH U KPUTEPUEB, YCTAHOBIIEHUS POJOBHIOBBIX
CBsI3¢H;

5) yMeHHe ycTaHaBIUBaTh NMPUUYMHHO-CIEACTBEHHBIE CBA3H; CTPOUTH JOIMUYECKOE
paccyxaeHHue, yMO3aKI4eHHe (MHAYKTUBHOE, JAENYKTUBHOE M IO AHAJIOTUU) U
BBIBOJIBL;

6) yMeHue co3faBaTh, MPUMEHATh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE
CPEIICTBA, MOJIEJIM U CXEMBI JIJIsl pEIIeHUs yueOHBIX U MO3HABATEIbHBIX 3a/1a4;

7) yMeHuEe OpraHu30BbIBaTh Y4eOHOE COTPYAHHUYECTBO U  COBMECTHYIO
NEATEIbHOCTh C YYHUTEJIIEM M CBEPCTHUKAMM: ONPENEIATH LIENIH, paclpeacsieHue
GYHKIMI ¥ pojeil yJyaCTHHKOB, B3aUMOJEHCTBHE M OOIIMe CcrocoObl paldoTh;
yMeHHEe paboTaTh B IpyIIe: HaXOAUTh 00IIee pelIeHne U pa3peniaTb KOH(DIUKTHI
Ha OCHOBE COIVIACOBAaHMs NO3UMUMH M Yy4€Ta HHTEPECOB; CIyLIATb IAPTHEpA;
(dopMyIupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

8) cdopMupoBaHue U pa3BUTHE YYEOHOM M  OOIIEMOJIB30BATEIIbCKOM
KOMIIETEHTHOCTH B obnactu VCIIOJIB30BAHUS MH(POPMALMOHHO-
KOMMYHHUKaIIMOHHBIX TexHonorui (MK T-koMneTeHTHOCTH);

9) nepBoHauanIbHBIE MPEACTABICHUS 00 MAEAX U O METOAAX MAaTEMaTHUKU Kak 00
YHUBEPCAIbHOM SI3BIKE HAYKM M TEXHUKH, O CPEACTBE MOJCIMPOBAHUS SIBICHUN U
IIPOLIECCOB;

10) ymeHue BUAETh MATEMAaTUYECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHOMN CUTyalluu
B JPYI'MX JUCUUIUIMHAX, B OKPYKAIOIIEH KU3HU;

11) ymeHue HaXOIWUTh B Pa3IUYHBIX MCTOYHUKAX HH(POPMALMIO, HEOOXOAUMYIO
JUIS PEIIeHUs] MaTeMaTUYECKUX MpoOsieM, U MPEICTaBIATh €€ B MOHATHOUN (opme;
OPUHUMATh pEIICHWE B YCIOBUSAX HEMOJHOW U HW30BITOYHOW, TOYHOW U
BEPOATHOCTHON MH(pOpMaLUH;

12) ymeHre NOHMMATh M HCIOJIb30BATh MAaTEMATUYECKUE CPEACTBA HAIJSIHOCTU
(PUCYHKM, 4YepTeXH, CXE€Mbl MW [Jp.) Ul WUIIOCTPAlMM, HWHTEpIIpeTaluy,
apryMeHTaluu;

13) ymeHue BBIIBUraThb TMIOTE3bl IIPU PEILICHUH Y4YEOHBIX 3a7ad U IOHHUMATh
HEOO0XOJUMOCTb UX ITPOBEPKU;

14) yMeHue NpUMEHSATh MHAYKTUBHBIE U JEAYKTHUBHBIE CIOCOOBI PacCyXkIACHUH,
BUJIETh PA3JIMYHbIEC CTPATETUU PEILICHUS 3a4a4;

15) mnoHMMaHHWE CYIIHOCTH ANTOPUTMUYECKUX MPEANUCAHUA U  yMEHUE
JNEHUCTBOBATh B COOTBETCTBUU C IPEIJIOKEHHBIM aJIrOPUTMOM;

16) ymeHHe camoCTOSTENbHO CTABUTh LEIH, BBIOMPATh M CO3/1aBaTh aJITOPUTMBI
JUIS PEIICHUsI y4eOHBIX MAaTEMaTHYECKUX TPOoOIIeM;

17) yMeHHe mNIaHUpOBaTh M OCYILECTBIATH JEATEIbHOCTb, HANPABICHHYIO Ha
peuieHue 3a1a4 UCCIIE0BATENBCKOTO XapaKTepa.

npedmemHuole:
1) oBnagenwe 0a30BBIM MOHATUWHBIM amnapaTOM I10 OCHOBHBIM paseiam
COZIepXKaHUS;, TPEICTaBIeHNEe OO0 OCHOBHBIX M3Yy4YaeMbIX TMOHATUSX (YHUCIIO,
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reoMeTpuueckas Qpurypa, BEKTOp, KOOpIUHATHI) KaK BaXKHEUIITNX MaTEMaTHYECKIX
MOJIEJISAX, O3BOJIIFOLIMX ONMCBHIBATh U U3y4aTh peajbHbIEC MPOLIECCHI U

SIBJICHUSI,

2) yMmeHue paboTaThb C I€OMETPUYECKHMM TEKCTOM (aHAJIM3UpPOBaTh, U3BJIEKATH
HEOOXOUMYI0 HMH(OpMAIMI0), TOYHO M TPaMOTHO BbIpakaTb CBOU MBICIU B
YCTHOM M MMCBMEHHOM pe4H, C IPUMEHEHHEM MaTEeMaTU4YECKOM TEPMUHOJIOTUU U
CUMBOJIMKH, HCIIOJIb30BaThb  PAa3jIMYHbBIE  S3bIKK  MAaTEMaTUKH, IIPOBOJIUTH
KJIaCCU(pUKALMU, JIOTUYECKUE OOOCHOBAHUS, [I0KA3aTEIbCTBA MAaTEMaTHYECKHX
YTBEPKIACHNN;

3) oBnaseHHE HABBIKAMU YCTHBIX, IMCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYMCIICHHIA;
4) oBaieHNE reOMETPUUYECKUM SI3bIKOM, YMEHHE MCIOJIb30BaTh €ro JIJIsl ONUCAHUS
IIPEAMETOB OKPYXKAIOIIEr0 MUpPa, Pa3BUTUE NMPOCTPAHCTBEHHBIX NPEACTABICHUN U

N300pa3uTEIbHBIX ~ YMEHHM, MNPUOOpETEeHWE  HABBIKOB  I'€OMETPUUYECKHUX
MMOCTPOEHHUM;

5) ycBO€HHE CUCTEMAaTHYECKUX 3HAHMM O IMJIOCKUX (UTrypax M MX CBOWCTBaX, a
TaKK€ Ha HArjJsiJHOM YPOBHE — O IMPOCTEUIINX HNPOCTPAHCTBEHHBIX TEJax,

yMEHUE TNPUMEHSITh CHCTEMAaTHUYECKHWE 3HAHUS O HUX JUIS  pelleHus
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4;

6) yMeHHE U3MEPATh JJIMHBI OTPE3KOB, BETUYUHBI YTIJIOB, UCIOJIb30BaTh (POPMYIIbI
JUTSL HAXOXKICHUS IEPUMETPOB, TUIONIaie U 00bEMOB reOMETPUUECKUX (DUryp;

7) yMEHUE NMPUMEHSITh U3YUYCHHbIC MOHATHS, PE3yJbTAaThl, METOJbI [l PEIICHUS
3a/lad  OPaKTUYECKOTrO XapakTepa W 3aJay U3 CMEXHBIX JUCIUIUIMH C
WCITOJIb30BAaHUEM TIPH HEOOXOIUMOCTH CIPABOYHBIX MATEPHAIIOB, KATbKYJIATOPA,
KOMIIBIOTEPA.

Harasignas reomerpust

BoinyckHuk Hayvumes:
1) pacno3HaBaThb Ha uepTekax, PUCYHKaX, MOJEISIX M B OKPYKAIOLIEM MHpE
IUIOCKHE U IIPOCTPAHCTBEHHBIE FEOMETPUUECKUE (DUTYPBI;
2) pacno3HaBaTh pa3BEPTKH Ky0a, MPSIMOYTOJbHOTO  MapaUIeNICNUIEa,
PaBUIBHON MUPAaMU/IbI, IUJIMHAPA U KOHYCA;
3) ompenensaTh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpbI JIUHEHHBIE pa3Mepbl
camMoit Gurypsl 1 Ha000pOT;
4) BBIYHUCIIATH 00BEM MPSAMOYTOJIBLHOTO Mapalljiesienunesaa.

BbinyckHUK nosy4um 603MOXCHOCMb:
5) BbUMCHATH  OOBEMBI  MPOCTPAHCTBEHHBIX  IEOMETPUYECKUX  (uryp,
COCTABJICHHBIX U3 IIPSIMOYTOJIBHBIX [1APAJUICIICIIUIICIOB,;
6) yrnyOuTh M pa3BUTH MPEACTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECKHUX
(urypax;
7) IPUMEHSATH MOHATUE PA3BEPTKHU ISl BBINOJHEHUS TPAKTUYECKUX PACUETOB.

I'eomeTpuyeckue purypsi



BovinyckHuk Hayvyumcs:
1) mosib30BaThCsl SI3BIKOM T€OMETPUU [IJISi OMMCAHMS MPEIMETOB OKPYKAIOUIETO
MHUpa U KX B3aUMHOTO PACTIOI0KEHHUS;
2) pacmo3HaBaTh W H300pakaTh HAa 4YEPTEKAaX M PHUCYHKAX TC€OMETPUUYECKUC
burypsl U X KOHQUTYpALHH;
3) HaxoAWTh 3HAYEHUsS IJIUH JUHEHHBIX JJIEMEHTOB (PUTYp M WX OTHOIICHUS,
rpagycHyio mepy yriaos or 0 o 180° | mpuMeHsas ompeneneHMsi, CBOWCTBA U
Npu3HakKu (GUryp um MX d3JEMEHTOB, OTHOIIeHUs Quryp (paBeHCTBO, mopodue,
CUMMETPUH, TIOBOPOT, MapajlielbHbIN MePEHOC);
4) omepupoBaTh C HA4YaJbHBIMH TOHSATHUSAMH TPUTOHOMETPHH W BBITIOJHATH
3JIEMEHTapHbIE ONepaluy HaJ PYHKIHUSIMH yTJIOB;
5) pemiaTte 3aJa4M Ha JOKA3aTEIbCTBO, OMUPASCh HA U3YUYEHHbIE CBOWCTBA (pUryp u
OTHOIICHUN MEXAYy HUMH U IPUMEHSISI U3y4YeHHbIE METO/IbI TOKA3aTEIbCTB;
6) peliath HECJIOXHbIE 3a/1a4yll Ha MOCTPOCHUE, MPUMEHSISI OCHOBHBIE aJlTOPUTMBbI
MNOCTPOEHUS C TIOMOIIBIO LIUPKYJISA U JTMHEHUKH;
7) peuiath npocTeuiire miaHUMEeTPUIeCKUe 3a]a4M B MPOCTPAHCTBE.

BoinyckHUK nosiyuum 603MO0XCHOCMb!
8) oBJIALETh METOJAaMM pEIICHHs 3a7ad Ha BBIUMCIEHUS M JI0Ka3aTEJIbCTBA:
METOJIOM OT MPOTUBHOIO, METOAOM IMOA00MS, METOAOM Iepedopa BapHAHTOB U
METO/IOM F'€OMETPUYECKHUX MECT TOUEK;
9) mpuoOpecTu OMNBIT MPUMEHEHUS ANreOpanvdeckoro M TPUTOHOMETPUUYECKOTO
anmnapara 1 uaed ABMKEHUS IPU PELIEHUU T€OMETPUUECKUX 3a/1a4;
10) oBnageTh TpaAMLIMOHHOM CXEMOM pElIEHUs 3a7a4 Ha MOCTPOCHHUE C MOMOIIBIO
LUPKYJIS U JIMHEHKU: aHAJINU3, IOCTPOEHUE, JOKA3aTEIbCTBO U UCCIIEI0BAHUE;
11) HayuuThCs pemars 3aJ1a4l Ha MOCTPOCHUE METOJIOM I'€OMETPUYECKOTO0 MeCTa
TOUYEK U METOJIOM MOA00US;
12) mpuoOpecTu ONBIT HCCIENOBAHUS CBOWCTB IUIAHHMETPUUYECKUX (QUIYp C
NOMOUIbK0 KOMIIBIOTEPHBIX IPOIPaMM;
13) npuoOpecTy ONBIT BBIIOJHEHUS MPOEKTOB MO TeMaM: «['eomerpuueckue
npeoOpa3oBaHus Ha MIIOCKOCTHY, «[locTpoeHne oTpe3KoB Mo Gopmyiey.

I/I3MepeHne reOMETpU4€CKUX BCJIUYNH

BoinyckHuk Hayvumecs:
1) ucronb30BaTh CBOMCTBAa M3MEPEHHMS JJIMH, IUIOLIAJEH U YIJIOB NPU PELICHUU
3aa4 Ha HAXOXKJICHHE JUIMHBl OTPE3Ka, JUIMHBI OKPY)KHOCTH, JUIMHBI AYTU
OKPY>KHOCTH, T'palyCHOM MEPHI yIJIa;
2) BBIYUCIATH JJIMHBI JUHEHHBIX 3JIEMEHTOB (UIYp WM HX YIJbl, HCIOJb3YS
(bopMyIbl IMHBI OKPYKHOCTH M AJUHBI AYTH OKPY>KHOCTH, (POpMYJIbI TUIOMIaAeH
duryp;
3) BBIYUCHATH IUIOLIAAN TPEYTOJbHUKOB, MPSIMOYTOJIBHUKOB, MapaiieOrpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;
4) BBIYMCIIATD AJIUHY OKPYXHOCTH, IJIMHY JYTH OKPY>KHOCTH;
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5) pemarte 3amadd Ha J0Ka3aTeIbCTBO C HCHOJIb30BaHUEM (OPMYI THHBI
OKPY>KHOCTHU ¥ JUIMHBI IYTH OKPYKHOCTH, (OopMyJI Iiomianeit puryp;

6) pewmath MpakTHYECKUE 3a7ayH, CBSI3aHHBIE C HAXOXKACHUEM T'€OMETPHYECKUX
BEIMYMH (MCIOJIb3YS TPH HEOOXOAWMOCTH CIPABOYHMKH U  TEXHUYECKHE
CpE/CTBA).

BbinyckHUK nosy4um 603MOXCHOCMb:
7) BBUMCHATH IUIOMIAAM (UTYp, COCTaBICHHBIX M3 JABYX WIH Ooiee
IPSIMOYT'OJIBHUKOB, MApajlIeIOrPaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;
§)  BBIUMCIATH  IUIOLUIAJAM  MHOIOYI'OJBHUKOB,  MCIOJNB3Yysl  OTHOLUCHMS
PABHOBEJIMKOCTH Y PABHOCOCTABIICHHOCTH;
9) nmpuoOpecTH ONBIT NPUMEHEHUS AIreOpandyeckoro M TPUTOHOMETPUUYECKOTO
anmapara ¥ WACH IBWOKEHUS IPU PELICHUHM 3a1ad Ha BBIYUCICHUE ILIOLIAJEH
MHOT'OyTOJIbHUKOB.

Koopaunarsel
BovinyckHuk Hayvyumcs:
1) BBUKCHATH JIMHY OTpE3Ka IO KOOpAMHATAM €ro KOHLOB; BBIYUCIATH
KOOPAMHATHI CEPENUHBI OTPE3KA;
2) WCMOJB30BATh KOOPAMHATHBIA METOJ Ui HM3YyYEeHHUS CBOMCTB MPSAMBIX U
OKPY>KHOCTEM.

BbinyckHUK nosty4um 603MOXCHOCMb:
3) oBiazeTb KOOPAMHATHBIM METOJAOM pELIEHUS 3a/Jad Ha BBIYHUCICHUE U
JI0Ka3aTeIbCTBO;
4) mpuoOpecTH ONBIT HCIOJB30BAHUS KOMIBIOTEPHBIX MPOrpaMM JUJIsl aHAJIM3a
YACTHBIX CJIIy4aeB B3aMMHOTO PACIIOJIOKEHMS OKPYKHOCTEN U IPSIMBIX;
5) npuoOpectu ONBIT BBINOJIHEHUsS NpoekToB Ha Temy «lIpumMeHeHue
KOOPJIMHATHOTI'O METO/A IIPU PEIICHNUH 3a/1a4 HA BBIYKMCIICHUE U JOKA3aTEIbCTBOY.

BexkTopsl

BvinyckHuk Hayyumcs:
1) omepupoBaTh C BEKTOpaMHU: HAXOAUTh CYMMY U Pa3HOCTh JBYX BEKTOPOB,
3aJJaHHBIX F'€OMETPUYECKHU, HAXOJUTh BEKTOP, PABHBIM MPOU3BEICHUIO 3aJJaHHOTO
BEKTOpA HA YKCIIO;
2) HaxoOuThb [JIsi BEKTOPOB, 3aJaHHBIX KOOpAMHATAMU: JJIMHY BEKTODpA,
KOOpJIMHATBI CYMMbl W Pa3HOCTH JBYX U 0ojJee BEKTOpPOB, KOOPAMHATHI
NpOU3BEJECHUSI  BEKTOpa HAa  YHUCJIO, MpPUMEHssT NpU  HEOOXOAMMOCTU
COYETaTENbHBIN, IEPEMECTUTENILHBIN U PACIIPEAEIUTEIBHbIN 3aKOHBI;
3) BBIUUCIATH CKaJSIPHOE IPOU3BEJEHUE BEKTOPOB, HAXOJIUTh YIOJ MEXIY
BEKTOpaMH, YCTAHABIIMBATh NEPIIEHAUKYJIISIPHOCTD MPSAMBIX.

BbIinyckHUK noayvyum 803MOMCHOCMb:



4) oBnaAETh BEKTOPHBIM METOJIOM [Jisi PEIICHHS] 3aJad Ha BBIYUCIECHUE W
JI0Ka3aTeNIbCTBO;

5) npuoOpecTH ONbIT BHIMIOJIHEHUS MPOEKTOB Ha Temy «lIpruMeHeHrne BEeKTOpHOTro
METO/1a MPH PEIICHUH 3a/1a4 Ha BBIYMUCIEHUE U J1I0Ka3aTEIbCTBOY.

III. Copepxanue y4eOHOro npeamMera.

1. BexTopsbl (84)
ITonstue BekTtopa. PaBeHCTBO BEKTOpOB. CIIO)KEHHE W BBIYUTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIJIO.
Lleny: yunTh OOyYarOIIMXCs BBIMOJHATH JIEHUCTBUS HaJ BEKTOpaMH Kak
HaITPaBJICHHBIMU OTPE3KAMM.
3namo u nonumame:

® [IOHATUSA BEKTOpa, HYJIEBOIO BEKTOPA, MJIMHBI BEKTOPA, KOJUIMHEAPHBIX
BEKTOPOB, PABEHCTBA BEKTOPOB;

e olepaluy HaJX BEKTOpaMM B TE€OMETpUYECKOll ¢opme (TpaBuio
TPEYTOJbHUKA, NPABUIIO IMAPAIIIEIOTPaMMa, IPABWIO MHOTOYTOJIbHHKA,
IIPABWJIO ITOCTPOECHUS PA3HOCTH BEKTOPOB M BEKTOPA, IMOJYyYAKOLIErOCs IIPU
YMHOKEHHH BEKTOpa Ha YMCJIO); 3aKOHBI CJI0KEHHSI BEKTOPOB, YMHOKEHUS
BEKTOpA Ha YMCIIO;

e (dopMyily JUIsl BBIYUCIICHUS CPENHEN JIMHNUU TPaIreluy.

Ymemn:

® OTKJIAAbIBATH BEKTOP OT JAHHOW TOYKH;

® I[I0JIb30BaThC MPABWIAMU IIPU IMOCTPOCHUM CYMMBI, Pa3HOCTU BEKTOPOB;
BEKTOPA, MOJYyYAKOLIEroCsl MPU YMHOKEHUHU BEKTOPA HA YHCJIO;

® IIPUMEHATH BEKTOPHI K PEIICHUIO 3aaY;

® HaxOJUTbh CPEAHIOIO JIMHUIO TPEYTOJIbHUKA;

Bekrop onpenenseTcs kKak HalpaBJIeHHbIM OTPE30K U JEHUCTBUS HAJl BEKTOPaAMHU
BBOJISITCSA TaK, KaK 3TO MPUHATO B (pu3MKe, T. €. KaK JACUCTBUS C HANIPABICHHBIMU
orpe3kamu. OCHOBHOE BHUMAaHHE JIODKHO OBITH YyNIEJIEHO BBIPAOOTKE YMEHUU
BBITIOJIHATh OMNEpall HaJl BEKTOpaMH (CKJIaJIbIBaTh BEKTOpPbI MO MpaBUaM
TPEYroJIbHUKAa W MapajuiesiorpaMMa, CTPOUTh BEKTOP, PABHBIM PA3HOCTH ABYX
JTAHHBIX BEKTOPOB, & TAKXK€ BEKTOP, PABHBIA MNPOU3BEACHUIO JTaHHOTO BEKTOpA Ha
JTAHHOE YHUCJIO).

yvi
Kommynuxamuenvie:

KonTponupoBate aeictBus napTHEpa. JloroBapuBaTtbCsi W NPUXOAUTH K
00I1IeMy PpEIICHUI0O B COBMECTHOM JAESATEILHOCTH, B TOM YHCJIE B CHUTyalluu
CTOJIKHOBEHMSI UHTEPECOB.

Pezynamusnvie:

Paznmuuate cnoco6 wu pe3ymbrar geictBus. OIleHWBATh MPABWIBHOCTH

BBITIOJIHEHUS JIECTBUS HA YPOBHE aJIEKBATHOU PETPOCHEKTUBHOM OLICHKHU.
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Ilo3nasamenvuvie:
Bmagetr o0mmuM  mpuéMoM  pemieHuss  3amad.  Mcmonb3oBaTh  MOUCK
HeoOXoauMon uHGOpPMalMK JUIs  BBIMOJHEHUS] 3aJaHUN C HUCIIOJIb30BaHUEM
y4eOHOM JIUTEPATYPHI

2. Metoa koopauHart (104)

Pa3znoxenune BekTOpa 10 JABYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Koopaunater BekTopa. [Ipocrenmme 3agaun B KoOoOpaAuHATax. Y paBHEHUS
OKpY’KHOCTH H npsimou. IIpumMeHeHne BEKTOpPOB M KOOpAWHAT NpPHU
peleHnu 3aaad4.

L]enw:

MO3HAKOMHUTH C MCHOJIb30BAHMEM BEKTOPOB M METOJa KOOPAWHAT
OpyU PEUICHUM TE€OMETPUYECKHUX 3a7ad, YYUTh MPUMEHATh BEKTOPHI K
PELICHUIO 3a/1a4

3Hamb u noHumams:

MOHSATHE KOOPJAUHAT BEKTOPA;

e JIeMMY U TEOPEMY O pAa3J0KEHUM BEKTOpAa IO JBYM HEKOJUIMHEAPHBIM

BEKTOpaM;

MpaBuia JEUCTBUN HAJ BEKTOPAMHU C 3aIaHHBIMH KOOPANHATAMMU;

MOHSATHUE PaINyC-BEKTOPA TOUKH;

dbopMysbl KOOPAMHAT BEKTOpAa uYepe3 KOOPAMHATHI €ro KOHIIAa U Hayalia,

KOOpJIMHAT CEPEINHBI OTPE3KA, JIMHBI BEKTOPA U PACCTOSIHUS MEKTY JIBYMS

TOYKaMU;

® YpaBHEHMS OKPYKHOCTH U MPAMOM, OCEA KOOPINHAT.
Ymems:

® packKiaabIBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM;

® HAXOJUThb KOOPAMHATHI BEKTOPA, BBINIOJIHATH IEVCTBUS HAJl BEKTOPAMHU,
3aJJaHHBIMU KOOPAWHATAMU;

e pemaTh NPOCTEUIINE 3a1a4M B KOOPIMHATAX U UCTIOJIb30BaTh UX MPH
periennn 00Jiee CIOKHBIX 3a/1a4;

® 3aIMCHIBATh YPABHEHUS NMPAMBIX U OKPYKHOCTEH, UCIIOIb30BaTh YPABHEHUS
IIPU PELIECHUU 33/1a4;

® CTPOUTH OKPYKHOCTH U IIPSIMBIE, 3aIaHHBIC YPABHECHUSIMH.

Ha mnpumepax mnokas3pIBaeTcsi, KaK BEKTOPbl MOTYT IPUMEHSITBHCSI K
pEIIEHUI0 TeoMeTpuuecKkux 3agad. JlemoHcTpupyercss 3¢¢GEKTUBHOCTD
NnpuMeHEeHUsT QOpMyJl Ui KOOPpAUHAT CEPEeAUHBI OTpEe3Ka, PACCTOSIHUS
MEXIy ABYMSI TOYKAMHU, yPaBHEHUUW OKPYXXHOCTH U TNPSIMOM B KOHK-
PETHBIX TEOMETPUYECKHUX 3ajJlayax, TEM CaMbIM JaeTcs Mpe/cTaBlIeHue oo
HM3Y4YEHUU T€OMETPUUECKUX (PUTYP C TOMOIIBIO METOJOB aJTreOpHhl.

VvV
KOMM)/HMKCZMI/[@Hble.'
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YuuThIBaTh pa3auyHbie MHEHUSI U CTPEMHUTHCA K KOOPJAUHALIMKM PA3TUYHBIX
NO3ULIKI B cOTpyaHuYecTBe. KOHTpOIMpoBaTh JeHCTBUS MapTHEPA.
Pezynamusnuie:
Y4yuThiBaTh NPAaBWIO B IUIAHUPOBAHUM U KOHTPOJIE CMOCO0A pEIICHUS.
BHocuth HeoOXOauMble KOPPEKTHBBI B JCHCTBUE MOCIE €ro 3aBepUIeHUs Ha
OCHOBE y4€Ta XapakTepa CACJIaHHbIX OIITUOOK.

llo3nasamenvHuie:
Brnagers oOummum mnpuémom pemeHus 3aaad. [IpoBoauTh cpaBHEHHE,
CEpUALIMIO U KIACCU(PHUKAIUIO MO 3alaHHBIM KPUTEPUSIM.

3. CoOTHOIICHUSA MEKAY CTOPOHAMH M YIJIAMH TPEYroJbHHUKA.
CkanasipHoe npousBefeHue BeKTOpoB (114)

CkansipHoe mpou3BefieHre BeKTOpoB. CHHYC, KOCHHYC W TaHT'€HC
yrima. TeopemMbl CHHYCOB W KOCHHYCOB. PellleHHe TpeyroibHUKOB.
CkalsipHOE€  NPOUW3BEICHHE BEKTOPOB H  €ro  INpPUMEHEHHWE B
reOMETPUYECKHX 3a/1a4ax.

I]enb: TO3HAKOMHTH YYAIIMXCS C OCHOBHBIMH aJrOPUTMAMH pEIICHUsI

MPOU3BOJILHBIX TPEYTOJIBHUKOB.
3namo u nOHUMAMb:
TIOHSITUSI CHHYCa, KOCHHYCa U TaHrenca 1yt yriios ot 0° mo 180°;
OCHOBHO€ TPUTOHOMETPUUECKOE TOKIECTBO;
(GopMyITBI IPUBEICHUS;
GopMyIbl ISl BBIYKCIIEHHS KOOPAMWHAT TOYKH, COOTHOIICHUS MEXIY
CTOPOHAMH H yIJIaMH TPEYTOJIbHHUKA:
TEOpEMY O IUIOLIA X TPEYTOILHIKA;
TEOPEMBI CHHYCOB U KOCHHYCOB M M3MEpPHUTENIbHbIE pabOThI, OCHOBAHHbIE Ha
HCIIOJIb30BaHUH ITHX TEOPEM;
Ompe/esiCHUe CKaISIPHOTO MPOU3BEICHHUS BEKTOPOB;
YCIIOBUE MEPIIEHIUKYIAPHOCTH HEHYJIEBBIX BEKTOPOB;
BBIPQKEHUE CKAJSIPHOTO ITPOM3BEIEHUS B KOOPJANHATAX M €r0 CBOMCTBA.
METO/IbI PEIICHUSI TPEYTOILHUKOB.
Ymemn:
OOBSCHSATD, YTO TAKOE YTOJI MEXKILY BEKTOPAMH;

e NPUMEHATH CKAJSPHOE  TMPOM3BEIECHHE BEKTOPOB MPH  DEIICHUH

reOMETPUYECKUX 3a/1ad.
® CTPOWTH yIIIbI;
® IPUMCHATh TPUTOHOMETPHUUYECKHH aIlapar MpH PeIICHUH 3ajad,
BBIYUCIIATE KOOPAWHATHI TOYKH C
HIOMOIIBIO CHHYCAa, KOCHHYCA M TaHTEHCa yTJia;

- BBIYMCIISATH [UTOMIA/b TPEYTOJIBLHUKA 10 JIBYM CTOPOHAM M YIJIy MEKIY HUMU;
- pemarh TpeyroJbHUKH.
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Cunyc u kocunyc 1r06oro yria ot 0° go 180° BBOASTCS ¢ TOMOIIBIO
CAUHUYHOM TIOJIYOKPY>KHOCTH, JIOKA3bIBAIOTCS TEOPEMBI CHUHYCOB H
KOCHHYCOB U BBIBOJAUTCS elle oaHa ¢Gopmysa IUIOMIAAN TPEYyTroJibHUKA
(MoJIOBMHA TIPOU3BEJICHUSI JIByX CTOPOH Ha CHUHYC yIjla MEXIY HHUMH).
OTOT amnmapar TPUMEHSIETCS K PEUICHUI0 TPEyroJibHUKOB. CKaJisipHOE
MPOU3BEACHUE BEKTOPOB BBOJUTCSA Kak B (u3uke (MPOU3BEIACHHUE IJIUH
BEKTOPOB HAa KOCHUHYC yrja Mexay HumH). PaccmaTtpuBaroTcsi CBOWMCTBa
CKaJIIPHOTO TIPOU3BEJICHUSI W €ro MNOPUMEHEHHE TMpPU PEUICHUU
reomMerpudyeckux 3agad. (OCHOBHOE€ BHHUMAaHUE CJEAYEeT YACIUTh
BBIpAa0OOTKE MPOYHBIX HABBIKOB B MNPUMEHEHUM TPUTOHOMETPUYECKOTO
armapara MnpHy peluieHuu reOMeTPUIYECKUX 3aj1ad.

A7/
Kommynukamusnvie:

Y4YUTBIBaTh pa3Hbie MHEHUS W CTPEMHUTHCS K KOOPIWHAIMU Pa3THYHBIX

MO3HIIUN B COTPYIHUYECTBE.
Peeynamuenvie:

BHoCcHTh HEOOXOAWMBIE KOPPEKTHBBI B JICUCTBHE TMOCIE €ro

3aBEpIICHUs] HA OCHOBE y4&éTa XapaKTepa CJIeJIaHHbIX OIIHOOK.
Ilo3nasamenvHule:

Bmaners oO0mum mipuéMom pemieHus 3agad. OpUEHTHPOBATHCS Ha

pa3zHOoOOpa3re CrmocoOOB pPeIIeHUs 3a/1a4.

4. JIlnuHAa OKPYKHOCTH U Iiomaas Kpyra (124)

HpaBI/IJIBHBIC MHOT'OYTOJIBHUKMH. Opr}KHOCTI/I, OIIrMCaHHas1 OKOJIO
OpaBUJIBbHOI'O MHOI'OYI'OJbHHKa HW BIIMCAHHAsA B HCTO. HOCTpOCHI/Ie
IIpaBUJIIBHBIX MHOT'OYTOJIbBHUKOB. I[J'II/IHa OKPYKHOCTH. HJ'IOH_IaI[B Kpyra.

He]lb.' pacliupuTb MW CUCTEMATU3HUPOBATH 3HAHHA  y4dalllUXCs 00
OKPYKHOCTAX 1 MHOI'OYI'OJIbHUKAX.

3uamob u noHuUMams.
¢ OIIPCACICHUC TPABUIIbBHOTI'O MHOTOYT'OJIbHUKA,

e TeopeMbl 00  OKPYXHOCTH,  OINHUCAHHOM  OKOJO  MIPaBUIBHOIO
MHOTOYTOJIbHUKA, U  OKPYXHOCTH, BIIUCAHHOW B  NPABWJIbHBIN
MHOTOYTOJIbHUK;

e (GopMyJsbl IS BBIYMCIECHUS yrja, IJIOIAAM WU CTOPOHBI IMPABUIBLHOTO
MHOTI'OYT'OJIbHUKA U paJinyCa BIMCAHHOM B HETO OKPY’KHOCTH;

e (OpMyIBI ATUHBI OKPYKHOCTU U IYTU OKPYKHOCTH;

e (opMyIIbI TUIOMIAIN KPYyTra U KPYTOBOTO CEKTOPa;

Ymemn:
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® BBIUHCIATH IUIOLIAM U CTOPOHBI ITPABWJIBHBIX MHOT'OYT'OJIBHUKOB, PaINyCOB
BIIMCAHHBIX U ONUCAHHBIX OKPYKHOCTEH;

® CTPOUTH IIPABUWIbHBIE MHOTOYTOJIBHUKYU C IIOMOILBIO LIMPKYJIA U JIMHEUKH,

® BBIYHCIHATH JUINHY OKPYKHOCTH, JUIMHY JyTH OKPYKHOCTH;

® BBIYHCIHATH IUIOLIAb KPyra U KpyrOBOI'O CEKTOPA.

B nHauane Ttembl naercs onpeneiaeHUe NpaBUIBHOIO MHOTOYTOJBHUKA
U paccMaTpUBAIOTCA TEOPEMBI 00 OKPYXKHOCTSIX, OMNHUCAHHOM OKOJIO
MMPaBUJIBHOIO MHOTOYTOJIbHMKA W BIIMCAaHHOW B Hero. Heobxoaumo
paccMOTpeTh MOHATHUS JJIMHBI OKPYKHOCTH U TUIOLIAAX Kpyra U GopMyJIbl
Ui UuX BblYMCAeHUs. C MOMOIIBIO ONMCAaHHOW OKPYXHOCTH PEIIAIOTCS
3aJa4d O MOOCTPOEHUHU MPABUIIBHOTO MIECTUYTOJbHUKA U MPABUJIBHOI'O
2 n -yrojlbHMKa, €CJIU JaH I[pPaBUIbHbIA #-yroJbHUK. DopMyIJibl,
BBIPAKAIOIIME CTOPOHY IIPABMJIBHOIO MHOTOYTOJIbBHUKA UM PaJnycC
BIIMCAHHOW B HErO OKPY>XHOCTH 4YE€pPE3 paguyC OIMCAHHON OKPY>KHOCTH,
HCHOOJIL3YIOTCS TIPU BBIBOJIE (OPMYJT IAJIHUHBI OKPY>KHOCTH W ITUIOLIAIN
Kpyra. BeIBoJ onupaeTcss Ha MHTYUTUBHOE IPEJCTABICHHUE O IIpenelie:
OpyU HEOrPaHUYECHHOM YBEJIMYECHUM YHCJIAa CTOPOH IIPABUJIBHOTO
MHOTOYT'OJIbHUKA, BIIMCAHHOTO B OKPY>KHOCTb, €r0 NEPUMETP CTPEMUTCS
K JJIMHE DJTOW OKPY)KXHOCTH, a IuIolaAbp - K IUIOIIAAu Kpyra,
OTrPAaHUYEHHOTO OKPYKHOCTBIO.
vvi
Kommynuxkamusnvie:
KoHTtponupoBaTe AeiCTBHS NapTHEDA.
Pezynamuenuvie:
YuuTeiBaTh TMPaBUIO B IUIAHUPOBAHUM U KOHTpPOJIE criocoba
pEeIIeHMS.
llosnasamenvhvie:
Bnaners oOmmMm npuémom pemieHus 3anad. CTpoUTh pedyeBoe
BBICKa3bIBAaHUE B YCTHOU U MUChMEHHOMN popme.

5. JIBu:kenust (84)

OtoOpaxeHue 1miIockoctu Ha cebs. [lousatue nmxeHusi. OceBasi U
neHTpajgbHasgs cummerpuu. IlapamnensHbii nepenoc. IloBopor. Ha-
JIO)KEHUS U JIBUKCHUSL.

Llenw:

NO3HAKOMHUTH y4YalllUXCsl C MOHITUEM JABUKECHHUS U €r0 CBOMCTBAMU,
C OCHOBHBIMH BHJAMH JBHUXKCHHI, CO B3aMMOOTHOIICHUSIMH HaJIOXCHHUU
U IBMOKCHUM.
3name u nonumams:
® ONpEJICJICHUE JIBUKECHUS U €TI0 CBOMCTBA;
® IIpUMEPHI ABWXKEHHS: OCEBYID M IICHTPAJIbHYIO CHUMMETPUH,
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napajieJIbHbBII TIEPEHOC U TOBOPOT;
pU IBMXKEHUM J1100asi purypa nepexoauT B paBHYIO €l purypy;
® DSKBHUBAJICHTHOCTbh MOHSITHUIN HAJIOKEHUS U ABUKCHUS
Ymemuw.:
OOBSICHSTH, YTO TAKOE€ OTOOpa’KeHUE MIJIOCKOCTHA Ha ceOs;
CTPOUTH 00pa3bl GUTYP MTPU CUMMETPHUSIX, MaPATLICITILHOM MEPEHOCE
U OBOPOTE;
e pemarh 33J1a4u C HPUMEHECHUEM JIBUXKEHUI.

JIBM>KeHHE TIIIOCKOCTH BBOJIMTCS KaK OTOOpa)K€HHE IMJIOCKOCTH Ha
ceOsl, COXpAHSIOIIEe pacCTOsIHUE Mexay Toukamu. Ilpu paccmorpenun
BHUJOB JIBMDKEHUM OCHOBHOE BHUMAaHHUE YEISIETCS MOCTPOCHHUIO 00pa3oB
TOYEK, MPSMBIX, OTPE3KOB, TPEYTOJIbHUKOB IIPU OCEBON U IEHTPAIbHOHU
CUMMETpHUSX, MNapajuieIbHOM mnepeHoce, noBopore. Ha »sddekTHbIx
IprMepax IIOKa3bIBaeTCs IIPUMEHEHUE [BHXKEHUU MpU pEeHIeHUU
reoMeTpuueckux 3agad. [loHsiTHe HaJOXXEHUsI OTHOCUTCS B JaHHOM
Kypce€ K YHCIY OCHOBHBIX TOHITHH. JloKka3pIBaeTcsi, YTO IIOHATHUS
HAJIOXKEHUSI W JBWDKEHUSI  SIBJISIIOTCS  OKBUBAJICHTHBIMU:  JII000€
HaJIO)KEHUE SIBIISIETCS] JBUKEHHUEM IUIOCKOCTH M oOpartHo. M3yuenue
JloKa3aTelbCcTBa HE  SABISIETCS  O0si3aTENIbHBIM, OJHAKO  CJIEIyeT
paccMOTPETH CBsI3b MOHATUIN HAJOKEHUS U IBUKCHUS.

yyvia
Kommynuxamuenvie:
KonTtponuposaTs nencTsus napTHéEpa.

Pezynamuenuvie:
YuurpiBaTh TPaBWJIO B IUIAHUPOBAHMM W KOHTpPOJIE cCIriocoOa
pelieHusl.
lloznasamenvHuie:
Brnagers oOmmum npuémom pemieHus 3anad. CTpouTh pedyeBoe
BbICKa3bIBAHUE B YCTHOU U MUCbMEHHOM popme.

6. HauanbHble cBeleHUs U3 cTepeomMeTpun (8 )

IIpenmer crepeomerpun. l'eomeTrpuyeckue Teja M ITOBEPXHOCTH.
MHoOrorpanHUKH: Opu3Ma, Mapajiesenurne/], nupaMmuaa, GopmMysisl st
BBIUMCJICHUSI X 00BbeMOB. Tena W MOBEPXHOCTHU BpallleHUs: HMUIUHJD,
KOHYC, cdepa, map, QOpMyJibl Jisi BBIYUCICHHUS WX IUIOLIaJEH
MMOBEPXHOCTEH U OOBEMOB.

[]ens: naTh HayaJIbHOE NPEACTABICHHUE O TeJaX U MOBEPXHOCTSIX
B MPOCTPAHCTBE; NO3HAKOMUTH YUYAIIUXCS C OCHOBHBIMHU (DOpMYJIaMHu IS
BBIUMCJICHUS MJIOIAJIEH MOBEPXHOCTEH 1 0OBEMOB TeEJl.
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PaccmoTpenne npocTerimmnx MHOTIOIPAaHHUKOB (IIPU3MBbI, I1apall-
JIeJIenunea, MUpaMuibl), a TaK)XKE TeJl U IIOBEPXHOCTEW BpalleHUs
(munuHApa, KoHyca, cdepsl, mapa) IpOBOJUTCA HAa OCHOBE HAIJISIIHBIX
MpeACTaBICHUN, O€3 IPHUBJICUYEHUS AKCHUOM cTepeoMeTpur. PopMyibl
JUIsl BBIUMCJICHUSI OOBEMOB YyKa3aHHBIX TE€J BBIBOJSITCA Ha OCHOBE
npuHuuna Kapanbepu, GopMyJibl 1 BBIYUCICHUS MJIOMIAAEe OOKOBBIX
IMOBEPXHOCTEN LWIMHJPA U KOHYCa MOJYYaroTCsl C IIOMOILBIO Pa3BEPTOK
ATUX MOBEPXHOCTEH, ¢opMmyna miomanu cdepbl OPUBOAUTCS Oe3
00OCHOBaHUSI.

7. O0 akcuoMax INJIAaHUMETPHH.
IToBTOpenue. Pemenune 3agau (114)

3akperuieHue 3HaHUM, YMEHUNW U HABBIKOB, MOJYYEHHBIX Ha ypOKax
Mo JaHHBIM TeMaM (Kypc reomeTpuud 9 kiacca). YMmeHue pabotatb C
pa3IMuYHbIMU UCTOYHUKAMHU UH(OOPMALIUH.

Ilenv: TloBTOpeHue, o0000IIEHHME U CUCTEeMaTH3allus 3HaHUU,
YMEHMI U HaBBIKOB 3a Kypc reometpud 9 kiacca. [loaroroska k OI'D.
Ymemn:

OTBEYATh HA BONPOCHI 110 U3YYEHHBIM B TEUEHHE I'0Jla TEMAM;
IIPUMEHSATh BCE U3YYEHHBIE TEOPEMBI IIPY PELICHUH 3a/a4;
pelaTh TECTOBbIE 3aAaHNUs 0A30BOr0 YPOBHS;

pelIaTh 3aa4y MOBBILIEHHOTO YPOBHS CI0KHOCTH.

\ A7/}
Kommynuxkamuenvie:

YuuTeiBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALMU Pa3IMYHBIX
NO3ULIMN B coTpyaHuuectBe. CnymiaTh JIpPYrux, MbITATbCS MPUHUMATh JPYTYIO
TOYKY 3pEHHUSI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS.

Pezynamuenvie:

OcCymecTBIATh UTOTOBBIM M IOLIATOBBI KOHTPOJb IO pe3yJibTaTy. BHOCHUTH
HE0OXO0AMMble KOPPEKTUBBI B JACHCTBUE IMOCJE €ro 3aBEpIICHUs] HA OCHOBE yuéTa
XapakTepa clleJTaHHBIX OIIHOOK.

llosnasamenvhuie:
[IpoBoauTh, CpaBHEHHME, CEpUALMI0 M KIAcCU(PUKAIMIO 110 3aJaHHBIM
KpUTepusiM. AHaITU3UPOBATh YCIOBUS U TPeOOBaHUS 3a1a4.
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IV. KanenaapHo-remaruyeckoe IJIAHUPOBaHUE

. Koa-eo Aama
n/_n Tema ypoka yacos nposedeHus
no niaHy | pakmuueckoe
I yemeepmu 17

I'raea IX. Bekmopul 8
Ilonsitue BeKTOpa 2

1. [TonsiTue BexkTopa. PaBeHCTBO 1
BEKTOPOB

2. OTtknaapiBaHUE BEKTOPA OT 1
JTAHHOW TOYKH
CnoskeHne M BBIYMTAHUE 3
BEKTOpPOB

3. CyMMa IByX BEKTOPOB 1

4. 3aKOHBI CITOKEHUS BEKTOPOB. 1
IIpaBuio napasuiesnorpaMma

5. CyMMma HECKOJIBKUX BEKTOPOB. 1
Brrunranue BEKTOpoB
YMHOKeHUEe BEKTOpa HA 3
yucyao. [Ipumenenne BekTopoB
K pelIeHuIo 32124

6. [IpousBenenre BeKTOpa HA 1
YUCJIO

7. [IpumeneHue BEKTOPOB K 1
pELIECHNUIO 3a/1a4

8. CpenHsisi TuHUS Tpaneuu 1
I'naea X. Memoo 10
KoopouHam
Koopaunarsl BeKTOpa 2

9. PasnoxxeHne BekTopa 1o 1Bym 1
HEKOJUIMHEAPHBIM BEKTOpaM

10. Koopaunats! BekTopa 1
IIpocreiimue 3aga4u B 2
KOOPIAMHATAX

11. CBs3b MEXK 1y KOOpAUHATAMU 1
BEKTOpa M KOOpAMHATAMU €T0
HayaJjia ¥ KOHIIa

12. [Ipocreiimue 3a1aun B 1
KOOpJMHATaxX
YpaBHeHUsI OKPYKHOCTH H 3
NpsIMOii

13. YpaBHeHUE TUHUM HA 1
IJI0OCKOCTH

14. YpaBHEHHE OKPYKHOCTH. 1

VYpaBHeHHE NpsAMON
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15.

B3anmHoe pacnonoxxeHue AByx
OKPY>KHOCTEHN

16.

Pemrenue 3agau

17.

Hmoezoswlll 3auém no
Mmamepuasay I vemeepmu

Il vemeepmeo

18.

Pemrenue 3agau

19.

KonmpoavHasa pa6oma Ne1
«Bekmopwsl. Memod

KoopduHamy.

I'raea XI. CoomHouwieHUs
MedHcady cmopoHamu u
yaaamu mpey201bHUKA.
CkaasipHoe
npouseedeHue
8eKmopoa

11

CuHyc, KOCHHYC, TAHTEHC,
KOTAHI'€HC yrja

20.

Cunyc, KOCMHYC, TAHT€HC,
KOTaHI'€HC

21.

OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYIIBI
IIPUBEICHUS

22.

cDOpMy.HI:I JJIA BBIYUCIICHUA
KOOpAWHAT TOYKH

CooTHOLIEHUS MEKITY
CTOPOHAMH M yIJIaMH
TPEyroJbHUKA

23.

Teopema o momaaun
TpPEeYroJbHUKa

24.

Teopema cuHyCcoB

25.

TeopeMa KOCUHYCOB

26.

Perenne TpeyrojbHUKOB.
N3mepurenbabie pabOThI

CkansipHoe pou3Be/ieHne
BEKTOpPOB

27.

Yron Mexay BEKTOpaMH.
CkansipHO€ IPOU3BEIEHUE
BEKTOPOB

28.

CkansipHO€ NMPOU3BEICHUE B
KoopauHarax. CBoMCTBa
CKaJIIPHOTO ITPOU3BEICHUS
BEKTOPOB

29.

Pemrenue 3agau
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30. KonumpoaweHaa paoma N°2 1
«CoomHoweHus1 mexcdy
CMOpOoHAMU U y2Aamu
mpeyzo1bHuKa. CkaispHoe
npousgedeHue 8eKMopos».
31. 3auémuas pa6oma 3a I 1
noJsyzodue.
IIl vemeepmeu 23
I'raea XII. /Iauna 12
OKpYyJ)CHOCMU U njioujads
Kpyaa
IIpaBuJbHBIE 4
MHOT0YTrOJ1bHUKHU
32. [IpaBuibHBI MHOTOYTOJIBHHUK. 1
OKpyKHOCTb, OIMCAHHAS OKOJIO
MIPABIJIBHOTO MHOTOYTOJIbHHUKA
33. OKpyKHOCTb, BIIUCAHHAS B 1
MPABWJIbHBII MHOTOYTOJIBHUK
34. @opMyIIbl 1)1 BBIYUCICHUS 1
IUIOLIAIA MTPaBUIIBLHOTO
MHOT'OYTOJIbHUKA, €70 CTOPOHBI
Y paauyca BIMCAHHOU
OKPYKHOCTH
35. [TocTpoeHune npaBUIBLHBIX 1
MHOT'OYTOJIbHUKOB
JlJIMHA OKPY’KHOCTH H 4
TUIOIIAIb KPYra
36. JlnuHa OKpyKHOCTH 1
37. [Tnomane kpyra 2
38.
39. [lmomaas KpyroBoro cekropa 1
40. Pemenue 3anau 3
41.
42.
43. KonmpoavHasa pa6oma N2 3 1
«/l1uHa okpyxcHocmu u
njaowads Kpyaax.
I'raea XIII. /leudxceHus 8
IlonsaTHE ABUKEHUSA 3
44, OTobOpakeHne MI0CKOCTH Ha 1
ce0st
45. IlousTue nBUKEHUS 1
46. Hanoxxenust nBH>xeHHs 1
IMapanyieabHBINA EPEHOC H 3
MOBOPOT
47. ITapanienpHblil IepeHoC 1
48. [ToBopoT 2
49.
50. Pemrenue 3agau 1
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51.

KonmpoavHasa pa6oma Ne 4
«/lsudceHusi».

I'naea XIV. HauaeHble 8
ceedeHus U3
cmepeomempuu
MHOTrorpaHHUKH 4
52. [Ipenmet crepeomeTpum. 1
Muororpannuk. IIpusma
53. [Tapannenenunen. O6bEM Tema. 1
54. Hmoezoswlll 3auém no 1
Mmamepuanay Il vemsepmu
IV vemesepmo 14
5S. CaoiicTBa IpSIMOYTOJILHOTO 1
napajuieJenumnena
56. [Tupamua 1
Tena u noBepxHocTH 4
BpallleHUus
57. Humaap 1
58. Konyc 1
59. Cdepa u map 2
60.
006 akcuomMax MJIaHNMeTPUH 2
61. 006 akcromax MIAHUMETPUU 2
62.
IToBTOpenue. Pemmenue 3axa4 6
63.
gg Perenwue 3amxau 4
66.
67. Hmoeoeasa koumpoabHasa 1
pa6oma
68. Wrorosoe 3anstue. 1
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