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I'eomerpus. Pabouas mporpamma k ydeOHuky JI.C.Atanacsna. 7 — 9 kiacchr:
yue6HOe nocobue s 001eobpa3zoBaTenbHbIX opranusanuii / B.0.byTy3os.
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YyeOHUK

Maremaruka. I'eomeTpus : 7 - 9 kiaccsl: 6a30Bblii ypOBeHb: yUeOHUK /
JI.C.Aranacsia.- Mocksa: Ilpocsemenue, 2023.

Pa6ouyro nporpammy cocraBuia Tepexuna CpeTnana AjieKCaHIpPOBHA



HJIaHI/IpyeMI)Ie PeE3yJabTaTbl 0CBOCHUSA yqe6H0r0 npeamMera «FBOMeTpl/IH-g»

N3yuenne npeamera «I'eomeTpusi» B 9 Kilacce HalpaBICHO HA JOCTHKEHUE CIEAYIOIINX LENeH:

OBJIQJICHUE CUCTEMOM MAaTEMaTH4YEeCKMX 3HAaHUM M yMEHMH, HEOOXOAMMBIX MAJIsi NPUMEHEHHS] B IMPAKTUYECKOM AEATEIbHOCTH, WU3YYEHHUS CMEKHBIX
JUCLMILINH, IPOJIOJKEHHUS 00pa30BaHuUs;

MHTEIUICKTYaJIbHOE pa3BUTHE, (POPMUPOBAHHE KAueCTB JIMYHOCTH, HEOOXOAMMBIX YENOBEKY JUIS TIOJHOIICHHOW >XH3HH B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MATEMAaTUYECKOUN AEATEIbHOCTU: ICHOCTh U TOYHOCTb MBICIH, KPUTUYHOCTh MBIIUICHUS, UHTYULIUS, JIOTUYECKOE MBILIEHUE, JIEMEHThI
QITOPUTMUYECKON KYJIBTYPbI, IPOCTPAHCTBEHHBIX IIPE/ICTABICHUH, CIOCOOHOCTh K IPEOA0IEHHUIO TPYJHOCTEN;

MOATOTOBKA K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY.

Pabouas mporpamma oGecrnieuynBaeT AOCTHXKEHUE CIEAYIOLUX PE3YJIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHus:

1.

JIMYHOCTHBIE pe3yJabTaThbl 0OCBOCHUSA NMIPOrpaMMbI:

HUCITIOJIL30BATh HpI/IO6peTeHHLIe 3HAaHUA U YMCHUSA B HpaKTquCKOﬁ OCATCIIBHOCTU U HOBCG}IHGBHOI;’I KU3HU IJI1 MOACTIUPOBAHUA IMMPAKTUYCCKUX CI/ITyaHI/Iﬁ u
HCCIICIOBAHUS TIOCTPOSHHBIX MOJISNICH C MCIIOIh30BAaHUEM aIliapara FreOMETPHH

(bopMHUpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYArOIIMXCS K CaMOPa3BUTHIO M caMOOOpa30BaHUIO HAa OCHOBE
MOTHBAIlMK K OOYYEHHIO M TIO3HAHWIO, BHIOOPY JalibHEWIIero oOpa3oBaHuMs Ha 0a3e OPUEHTUPOBKM B MHpe Mpodeccuit U mpodecCHOHATBHBIX
MPEIIOYTEHUH, 0CO3HAHHOMY TIOCTPOSHHIO WHANBUIYAILHOW 00pa30BaTEIbHON TPAEKTOPUH C YIETOM YCTO WUMBBIX ITO3HABATEIIHLHBIX HHTEPECOB
(hopMuUpOBaHHE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH

(dbopMupoBaHHEe KOMMYHUKATHBHOW KOMITETCHTHOCTH B OOIICHWUH W COTPYIHHYECTBE CO CBEPCTHHKAMH, CTApIIMMH M MIIAJIIUMHU B 00pa3oBaTeIbHOM,
0OIIECTBEHHO TIOJIE3HOH, y4eOHO-HCCIIeIOBATENBCKOM, TBOPUESCKOM U APYTHX BUIAX JICITEIBHOCTH

YMEHHUE $ICHO, TOYHO, T'PAaMOTHO H3JlaraTh CBOM MBICIM B YCTHON W NHCHMEHHON pE4YM, MOHUMATh CMBICI IIOCTAaBICHHOM 3a/laud, BBICTPAMBATh
apryMEHTAIUIO, TIPUBOIUTH TPUMEPHI K KOHTPIIPUMEPHI

KPUTHYHOCTh MBIIIIJICHUS, YMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHMSI, OTIMYATh THUIIOTE3Y OT (haKTa

KPEaTUBHOCTh MBIIIUICHHSI, THUIIUATHBY, HAXOAYUBOCTh, aKTHBHOCTD MTPH PEIICHUU T'€OMETPHUYECKHX 3a/1a4

YMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3yJIbTaT YUeOHOW MAaTeMaTHUECKOW JACITEIIbHOCTH

CIOCOOHOCTh K SMOIIMOHAILHOMY BOCIIPUSTHIO MATEMaTHUYECKUX 00BEKTOB, 3a/1a4, PEIICHH, PACCyKICHHUH

MeranpeaMeTHble pe3yabTaThbl OCBOEHHSI OCHOBHOII NMPOrpaMMbl MpeACTABJIEHbl B COOTBETCTBHH C NMOATPYNNAMHM YHHBEPCAJIbHBIX yY4eOHBIX
HeHCTBHI

B 9 knacce na YpOKax reoMeTpruu, Kak 1 Ha BCCX IMPEAMCTAX, 6y,HeT MMpOAOJI’KCHA pa60Ta 110 pa3sBUTHUIO OCHOB YUTATEJIbCKOM KOMIIETEHIINMN. O6y11a10m1/1ec;1
OBJIAZICIOT UYTCHUCM KaK CpCACTBOM OCYLICCTBIICHUA CBOUX JaIbHEHIINX MJIaHOB: PO AO0JIZKCHU AL O6pa3OBaHI/ISI n CaMOO6pa3OBaHI/IH, OCO3HAHHOTO IIJIIaHUPOBAHUS
CBOCTO aKTyaJIbHOTO U MEPCIICKTUBHOI'O KPpyTra YTCHUA.



[Tpu m3y4eHUn reoMeTpur OOYydYalolIHecs yCOBEPIICHCTBYIOT MPUOOpETEHHbIE HABBIKM PadoThl ¢ MH(popManueil u monoiHaT ux. OHU cMoOryT paboTarth C
TEKCTaMH, TPeoOpa30BhIBATh U MHTEPIIPETUPOBATH COAEPIKAILYIOCS B HUX HH(POPMALIUIO, B TOM YHCIIE:

* CUCTEMaTH3UPOBaTh, COMOCTABIATh, aHATM3UPOBATH, 0000IIATh U HHTEPIPETHPOBATH MH(POPMAIUIO, COAEPKAILYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTAX;

* BBIJICJISIT IJIABHYIO M M30BITOYHYIO HH(OPMALIMIO, BBITIOJHATH CMBICIIOBOE CBEPTHIBAHUE BBIJICIIEHHBIX (DAKTOB, MBICIICH; IPEACTABIATh HH(POPMAIMIO B CHKATON
clioBecHON (opme (B BUAE TUTaHA MM TE3WMCOB) M B HAIJIATHO-CUMBOJMYECKOH (opme (B BUae TaOmul, rpaguyeckux CXeMm W AMarpamm, KapT HOHATHH —
KOHLIENTYalIbHBIX JUarpaMM, OIOPHBIX KOHCIIEKTOB);

¢ 3a110JIHATHh U JOIIOJIHATH Ta6J'II/IHI>I, CXEMbI, JUuarpaMmabl, TCKCTHBI.
PeryﬂﬂTHBHbIe:

e onpedensamy UENb NEITETHPHOCTH Ha YPOKE C TTOMOIIBIO YIUTENSI U CAMOCTOSTENBHO;

e  YUYUTHCS COBMECTHO C YUUTENIEM OOHAPYKHUBATh U (hoOpMYyaUposams yueOHyo npooiemy,

e  VUUTHCS NJIAHUPOBAMb YICOHYIO AEATEIBHOCTh Ha YPOKE;

e 8bICKA3bI6AMb CBOIO BEPCHIO, MBITATHCS MpeIaraTh cnocod e€ mpoBepkH (Ha OCHOBE MPOIYKTUBHBIX 3a/IaHHUH B ydeOHUKE);
e paboTas 1o MpeTOKEHHOMY TUTaHY, UCNOIb308amb HEOOXOIUMBIE cpencTBa (YIeOHUK, KOMITBIOTEP M HHCTPYMEHTHI);

e onpedensimsb YCIICUIHOCTH BBITIOJHEHUS CBOETO 3a/IaHMsI B TMAJIOTE C YIUTEIIEM.

CpenctBoM (hOpMHUpPOBaHHS PETYISATHBHBIX JEHCTBUN CIy)aT TEXHOJIOTHS MPOOJEMHOTO JMaiora Ha JTane W3y4eHHs HOBOTO MaTepHaja M TEXHOJIOTHS
OIICHUBAHUSI 00Pa30BaATEIBHBIX JOCTHIKEHUH (YUCOHBIX yCIIEXOB).

ITo3naBaTeabLHLBIC:

e OPHUEHTHPOBATHLCS B CBOCH CHCTEME 3HAHMIA: NOHUMAMb, YTO HY)KHA JOTOJHUTEIbHAS HHPOPMAaNUs (3HAHUS) JUTSI pellieHHs y4eOHOM 3a/1auu B OJIHH IIIar;

e Oenamv TIPEBAPUTEIBHBIA 0mMOOp UICTOYHUKOB HHPOPMAIIMH ISl PEIICHUS YIeOHOH 3a/1a4H;

e JOOBIBATH HOBBIC 3HAHUS: HAXOOUMb HEOOXOAUMYI0 MH(OPMAIUIO, KaK B YYeOHHMKE, TaK M B IMPEJIOKCHHBIX YYUTEIIEM CIOBapsX, CIPAaBOYHUKAX U
HUHTEPHET-pecypcax;

e J0OBIBAaTh HOBBIC 3HAHUS: U361eKamb MH(POPMAIUIO, IPEIICTABICHHYIO B Pa3HBIX (opMax (TEKCT, TaOJIMIIA, CXeMa, WILTIOCTPAIHS U JP.);

e mepepalaThIBaTh MOJIYUYECHHYIO HHPOPMAIUIO. HabI00ams U 0elams CaMOCTOATEIbHBIE 8616000

Cpe,Z[CTBOM q)OpMI/IpOBaHI/IH MO3HABaTENbHBIX ACHCTBUMN CIIYXKUT y‘Ie6HBII>i MaTepurall U 3alaHus y‘le6HI/IKa, OGCCHC‘-II/IBB.IOH_II/IC MNEPBYIO JIMHUKO PA3BUTHUSA —
YMCHHC O0OBICHATH MUp.

KommyHukaTuBHbIC:

e JIOHOCHUTH CBOIO TIO3HIIHIO JIO IPYTHX: 0hopmisimsb CBOIO MBICITH B YCTHOW U TUCHbMEHHOUW peuH (Ha ypOBHE MPEATIOKEHUS WIH HEOOJIBIIIOTO TEKCTA);



e  CIIyIIaTh ¥ IOHUMATb peyb Opyeux,

e BBIPA3UTEJIBHO YUMAMb U NEPECKA3bI8AMb TEKCT;

e 6cmynamo B Oeceqy Ha YPOKE U B )KU3HU;

e COBMECTHO 00208apusamucs O MpaBUIax OOLUICHNUS U TIOBEICHUS B IIKOJIC U CIIEJOBATH HM;
e  YUUTHCS 6bINOIHAMYb PA3IUYHBIE POJIM B TpyIIie (JIugepa, UCIIOIHUTENS, KPUTHKA).

CpenctBoM (hopMUpPOBaHHS KOMMYHUKATUBHBIX JIEHCTBHIA CITy)KAT TEXHOJIOTHS TPOOJIEMHOTO raiora (moOy»Xaatouiiii ¥ MOIBOISIINN THAIIOT), TEXHOJIOTUS

MPOAYKTHUBHOI'O YTCHHUA U OpraHru3alunsa pa6OTI)I B MaJIBIX I'pyIimnax.
3. HpeI[METHbIe Pe3yJbTaTbl 0OCBOCHUA OCHOBHOI1 06p330BaTeJ'l])H0]71 MporpaMmal

. BJ'IaI[CHI/IC reOMETPUICCKUMU IMOHATUAMMU,

e BnaneHue oCHOBHBIMM MaTeMaTHUYECKUMU YMEHUSAMHU (COCTaBIATH (OPMYJIIbl U TPOBOAUTD MO HUM BBIUMCIIEHHMS], pEeIlIaTh TEKCTOBBIE 3aa4H,
HCI0JIb30BAHME METO/Ia KOOPAMHAT Ha MJIOCKOCTH JIJIsl peLIeHUS 3a/1a4; BBIYUCISATh T€OMETPUUECKHUE BETUUYHUHBI, IPUMEHATh U3yUEHHbIE CBOMCTBA (QUTYD
Y OTHOIICHUN MKy HUMH; U300paXkaTh INIOCKUE U IPOCTPAHCTBEHHbIE T€OMETPUYECKHe (PUTYphl U UX KOH(UTYpalluH, YUTATh FTEOMETPUYECKHE

YepTexKH);
e Ilpumenenue npuoOpPETEHHBIX 3HAHUNM U YMEHUI 17151 pelIeHHs MPAKTUYECKUX 3a/au.

Ilpeomemmuoie pe3yibmamol O UMO2AM U3YUCHUS KANCOOIL 271A8bl YUEOHUKA

Tema Yuawueca nayuamcs Yuawueca noayuam
BO3MOIHCHOCMb HAYUUMbCA

Ilpu uzyuenuu ® 0003HaAUaAMb U U30OPAICAMb BEKMODYL,

memul ®  u3006padicamv 6eKMop, pasHvlil OAHHOMY), ® 081a0emb BEKMOPHLIM MeEmoOOM

«Bexmopuor» ® cmpoumb 8eKMOp, PABHBLU CyMMe 08YX 8eKMOPO8, UCNOb3YS NPABUILA MPeY2OTIbHUKA, onst peuienus 3a0au Ha

napannenocpamma, opmyaupo8ams 3aKOHblL CONHCEHU,

® Ccmpoumb CYMMY HECKONbKUX BEKMOPOS, UCNOIb3Ys NPAGULO MHO20Y201bHUKA,

®  cmpoums 8eKMOp, PAGHbIlL PA3HOCMU 08X 8EKIMOPO8, 08YMs CHOCOOAMU.

®  pewiams 2ceomempuyecKue 3a0ayu UCNONL308AHUE — ANCOPUMMA BbIPANCEHUS Uepe3
OaHHble BeKMOPbl, UCHONb3YS NPABUNLA CLONCEHUS, BLIYUMAHUSL U YMHONCEHUSL BeKMOPA
Ha Yuco.

®  pewams npocmeliuiue 2eomempuieckue 3a0ayu, ONUPAasch, HA U3yYeHHble CEOUCMEa
8EKMOPO8;

®  HAX0OUMb CPEOHION TUHUI0 MPaneyuu no 3a0aHHbIM OCHOBAHUSIM.

eblyucierue u 00m3ameﬂbcmeo;
° npu6pecmu onvlm 6blNOJIHEHUA
npoeKmos.




Ilpu usyuenuu
memul

«Memoo
Koopounam»

onepuposamuv Ha 6a3080M YPOBHe NOHAMUAMU KOOPOUHAMbI 6EKMOPA, KOOPOUHAMbL
CYMMbL U PA3HOCMU 8eKMOPO8, NPOU3BEOeHUs] 8eKMOPA HA YUCTIO

BbIYUCTIAMNb KOOPOUHAMbI 6EKMOPA, KOOPOUHAMbL CYMMbL U PAZHOCIU 8EKIMOPOS,
KOOpOUHAMbl NPOU38e0eHUsl 6EKMOPA HA YUCILO,

BLIUUCTIAMD  Y20]1 MENHCOY BEKMOPAMU,

BbLIYUCTIAMY CKANAPHOE NPOU3BEOEHUE 8EKIMOPOS;

BbLIYUCTIAMY PACCMOSHUE MeHCOY MOYKAMU NO UZBECIHBIM KOOPOUHAMAM,
BbLIYUCTIAMb KOOPOUHAMbL CepeOUlbl OmpesKd

COCMasisims ypasHenue OKpPY*HCHOCMU, 3HAsL KOOPOUHAMbL YeHMPA U MOYKU
OKPYIHCHOCIU, COCMABIAMb YPABHEHUE NPAMOU NO KOOPOUHAMAM 08YX ee Moex,
pewams npocmeniuiue 3a0a4u Memooom KoOOpOuHam

081a0emsb KOOPOUHAMHBIM
MemoOOM peuleHus 3a0ay Ha
BblYUCTICHUEe U 00KA3AMEbCMBO,
npuobpecmu onvim
UCNOIL30BAHUS KOMNBIOMEPHBIX
npopamm Oist AHAAU3A YACHHBIX
cyyaes

83AUMHO20 PACNOI0NCEHUS.
OKpPYIACHOCIEU U NPAMbBIX,
npuobpecmu onvim 6bINOJIHEeHUs.
npoeKmos

Ilpu usyuenuu
memul
«Coomnouwienus
Medxncoy
CMopoHamu u
yanamu
mpey2oibHUKa.
Ckanapnoe
npousee-oenue
6EKMOP06»

onepuposamv Ha 6a3080M YPOSHe NOHAMUAMU. CUHYCA, KOCUHYCA U MAH2EeHCA Y208,
NPUMEHSIMb OCHOBHOE MPUSOHOMEMPUYECKOE MOHCOECMB0 NPU peueHuU 3a0ay Ha
Haxoxcoenue 0OHOU MPUSOHOMEMPULECKOU PYHKYUU Yepe3 Opy2)io,

U3006pasicams y2oin mMexHcoy 6eKmopamu, 8blUCTAMb CKAAPHOE NPOU3BeOeHUe
8EKMOpO8,

HAXo0umb yaibl MeAHCOY 8eKMOPAMU, UCHONbIYSL POPMYTY CKATAPHO2O NPOU3BEOEHUS 8
KOOpOuHamasx,

NpUMEHSIMb Meopemy CUHYCO8, MeopeMy KOCUHYCOB,

l absin a
npUMeHsIMb hOPMYILy NIOWAOU MPeyeolbHUKA. S = 2 :
pewams npocmetiuiue 3a0a4u Ha HAX0HCOCHUE CIMOPOH U Y2ll08 NPOU3BOJIbHO20
mpey2oibHUKA

BLIUUCTAMb NAOWAOU ucyp,
cOCMAaeieHHbiX Uz 08yx u bonee
NPSMOY20/IbHUKOG,
napanienozpammos,
mMpeyeoIbHUKOs, Kpyea U
cexmopa,

BBIMUCTAMb NIOWAOU
MHO20Y20/IbHUKO8, UCNOIb3YS
OMHOWEHUSL PABHOBETUKOCMU U
PABHOCOCMABNICHHOCU
NPUMEHAMb aleedpaudecKull u
MPUSOHOMEMPULECKUL MAMepUual
npu peutenuu 3a0a4 Ha
ebluUCIeHUe niouiaoetl
MHO20Y20/IbHUKOS,;

npuobpecmu onvim nPUMeHeHUs.
aneebpauuecko2o u
MPUSOHOMEMPUUECKO2O
annapama npu peutenuu
2e0Mempu4ecKux 3a0ay

Ilpu uzyuenuu
memul

«/[nuna
OKpYJCHOCIU U
njiouwaos Kpy2a»

onepuposamuv Ha 6a3080M YPOEHe NOHAMUAMU NPABUTLHO20 MHO20Y20IbHUKA,
npumensms Qopmyny 0/ 8bIUUCTIEHUS Y2llad NPAGUTLHO20 N-Y20NbHUKA.

npuMensams opMyavl NAOWAOU, CMOPOHbI NPABUTLHO20 MHO20Y20NbHUKA, Paouyca
BNUCAHHOU U ONUCAHHOU OKPYICHOCU,

npUMeHAmb  opmyabl ONUHBL OKPYICHOCIU, OyeU OKPYIUCHOCMU, NIOWA0U Kpyea u
Kpy208020 ceKmopa.

861600UMb OPMYIY 05
BLIYUCTICHUSL YA NPABUTIHOO N~
VeONbHUKA U NPUMEHSAMb ee 6
npoyecce peuteHus 3a0ay,
npo6ooUmMb 00KA3AMeNbCMEa
meopem 0 ¢hopmyne niowaou,




®  UCNONB308AMb CEOUCMBA UBMEPEHUs ONUH, Y208 NPU peuleHUul 3a0ay Ha HAX0HCOeHUue
ONUHBL OMpe3Ka, 2padycHoll Mepbl yeid;,

®  GLIYUCHAMb NIOWAOU MPEY2OTbHUKOS, NPSMOY2OIbHUKOS, Mpaneyuil, Kpy2o8 u
CEeKmopos;

®  GLIYUCSAMD ONUHY OKPYICHOCU U OTUHY OYeU OKPYICHOCU,

®  GLIYUCHSAMb ONUHBL JTUHEUHbIX 2NEMEHMO8 Queyp U ux yeavl, UCNONb3Ys U3VUEHHblE
Gopmynb.

® pewamv NpaKmMuuecKue 3a0aull, CEA3AHHbIE C HAXONCOCHUEM 2eOMempuyecKux
BENUUUH.

CMOPOHBL NPABUTLHOZO
MHO20Y20IbHUKA, PAOUYCa
BNUCAHHOU U ONUCAHHOU
OKPYIHCHOCIU U CLeOCMEULL U3
meopem u NPUMeHAMb UX npu
peuieHuy 3a0ad,

pewamy 3a0a4u Ha
00KA3amenbcmeo ¢
UCNONIL308AHUEM (HOPMYTL ONUHDBL
OKPYIHCHOCIU U OJIUHBL O)2U
OKpYdHcHOCIU, (hopMmyn naouadetll

dueyp.

Ilpu usyuenuu
membl
«/[eusnceHusn»

*  onepuposamv Ha OA3080M YPOSHE NOHAMUIMU OMOOPANCEHUS. NJIOCKOCMU HA CceOsl U
O08UICEH S,

* onepuposamv Ha OA3060M YPOSHE NOHAMUAMU OCEBOU U YEHMPATbHOU CUMMEMPUl,
napanieibHo20 nepeHoca, nosopomd,

*  pacno3Hasamv 8UObL OBUNCEHULL,

*  GLINOIHAMb NOCMPOCHUE OBUNCEHUL C NOMOWBIO YUPKYIIS U TUHEUKU, OCYWeCmETIsimb
npeobpazosarue gueyp,

*  pPacno3Hasamv No 4epmedicam, OCywecmeaisims npeoopaz08anus pueyp ¢ NOMowbio
0Cesoll U YEHMPATbHOU CUMMEMPUU, NAPALIeIbHO20 NEPEHOCA U NOBOPOMA.

NPUMEHAMb CEOUCMEA OBUNCEHUS
npu peuieHuu 3a0ad,

NPUMEHAMb NOHAMUSL. 0Ce8As. U
YeHmpanbHas CUMMEMpUs,
napaieibHulil nepeHoc u
no8opom 0/ peuleHuu 3a0ay

Ilpu uzyuenuu
membl
«Hauanvnwie
ceeo0eHUus us3

cmepeomempuu»

Yuawuiica nonyuum npedocmasnenus o npocmeiwux MHO202PAHHUKAX, MeNax u
NOBEPXHOCIISX 8 NPOCMPAHCMGE,; 3HAMb BOPMYIIbl OJis BbIUUCTIEHUsL NIOWAOEU NOBePXHOCEll
U 06veMo8 mein

Ilpu uzyuenuu

Yttau;mic;l NO3HAKOMUMCAl C OCHOBHbIMU AKCUOMAMU NJIAHUMEMPUU, 6ydem umenio

memul 06 npe()cmaeﬂeﬂue 00 OCHOBHBIX d5Manax paseumus ceomempuu.

akcuomax

niaanumempuu

Iloemopenue Yuawuiica nayuumcea:

kypca ®  NIpUMeEHAMb npuU peuleruu 3a0ay OCHOBHbLE COOMHOULCHUS Meofcdy CmMopoHamu u
nJlaHanempuu yeaamu npAmMoycojbHO20 U npou3eoJIbHO20 mpeycOlbHUKA,

®  NpUMEHAMb POPMYIbL NIOWAOU MPEY2ONbHUKA.
®  pewamsb mpey2orbHUKU C NOMOWbIO Meopem CUHYCO8 U KOCUHYCO8,
®  NpUMEHAMb NPUBHAKU PABEHCTNEA MPeY20NbHUKOE NPU PeUeHUU 2e0MempPUieckKux




3a0au,

NpUMeHAMb NPUSHAKYU NO000Us MPey20TIbHUKO8 NPU PeuleHUuy 2eoMempuyeckux 3a0at,

onpeoenams 8UObL Yembvlpexy20IbHUKO8 U UX C8OUCMEA,

UCNOIb308amMb Popmyasl niowaoell pueyp 0 HaxoHCOeHUss ux nIowaou,

BbINOIHAMb Yepmedc No YCI08UI0 3a0ayll, peulams npocmetiwiue 3a0a4u no meme

«Yemuipexyzonorukuy

®  UCNONB308AMb CEOUCMBO COPOH YeMblPeXy20ibHUKA, ONUCAHHO20 OKOJIO
OKPYIHCHOCIU, CBOUCMEO Y2ll08 BNUCAHHO20 YeMblPeXy20bHUKA NPU peuleHul 3a0at,

®  UCNONB308AMb POPMYIbL ONUHBL OKPYHCHOCMU U OVeU, NIOWAOU KpYed U CeKmopa npu
peuieHuu 3a0at,

® pewams ceomempuyecKue 3a0ayu, ONUPAsACh Ha CBOUCMBA KACAMENbHBIX K
OKPYIHCHOCIU, NPUMEHSA OONOIHUMENbHbIE NOCMPOEHUs, deedpaudecKuti u
MpU2OHOMempudeckull. annapam,

®  1POBOOUMDb ONepayuU Hao 8eKMOPAMU, BLIYUCTAMb OIUHY U KOOPOUHAMbL 6eKMOPA,
V2o MecOy 6eKmMopamu,

®  PAcno3HABamMb YPAGHEHUsL OKPYICHOCMENU U NPAMOLL, YMemb UX UCNOIb308AMb,

®  UCNONB308AMb NPUOOPEMEHHbIE 3HAHUS U YMEHUs 8 NPAKMUYECKOU OessmelbHOCmU OJis
PpeueHusi NPaAKMU4ecKux 3a0a4, C8A3aAHHbIX C HAXOHCOCHUEM 2eOMEMPUYECKUX 8ETUUUH

Conep:xxanue y4e0OHOro nmpeamera

BekTopsl (9 4)

Onpez[eneHHe BCKTOpa, Ha4aJl0, KOHCII, HYHGBOﬁ BCKTOP, JJIMHA BEKTOPA, KOJJIMHCAPHBIC, COHAIIPABJICHHBIC, IIPOTUBOIIOJIOKHO HAIlpaBJICHHBIC, paBHBIC BEKTOPHI.
0003HaYeHHUE U H306pa>1<eHHe BCKTOPOB. OTKJ'Ia,Z[LIBaHI/Ie BCKTOpa OT HaHHOﬁ TOYKH.

CnoskeHne U BEIYUTaHUE BCKTOPOB. 3aK0HBI CJIOKCHHUS, OIIPECACIICHUC CYMMBI, IIPAaBUJIO TPCYI'OJIbHUKA, I[TPABUJIO MMapaJljiejiorpamMmma. HOCTpO@HI/IC BCKTOpa,
PaBHOTO CYMMCE JIBYX BCKTOPOB, UCIIOJIb3Yys IIPpaBUJIa TPCYIrOJIbHHUKA, ITapaJlICJIOrpaMMa, MHOTOYI'OJIbBHUKA. Ilonstue Pa3HOCTHU ABYX BCKTOPOB,
MMPOTUBOIIOJIOKHBIX BEKTOPOB.

OHpeI[eJ'ICHI/Ie YMHOKCHH BEKTOpPA Ha Y1CJIO, CBOICTBA. HpI/IMeHeHI/Ie BCKTOPOB K PCHICHHUIO 3a/1a4. TCOPEMEI O CpCI[HCfI JIMHUMW Tpaleuuu U ajir OPUTM PCIICHUA
3aa4 ¢ IpUMCHCHHUEM 3TOM TCOPECMBI.

Ocnosnas Yyejlb — HAYUUTDh ydallluXCs BBIINIOJHATH JIeNCTBHS HaJl BCKTOpPAaMH KaK HaIlpaBJICHHBIMU OTPE3KAMU, YTO BAKHO JJId IPUMCHCHUA BEKTOPOB B (I)I/ISI/IKC;
IMO3HAKOMHUTH C UCIIOJIB30BAHUEM BCKTOPOB IPU PCIHICHUH T'COMETPUUCCKUX 3aaa4.




Metoa koopaunar (11 4)

JlemMa 0 KOJTMHEApHBIX BeKTOpax. Teopema o pa3inokeHUH BEKTOPA MO ABYM JTaHHBIM HEKOJUTMHEAPHBIM BeKTOpaM. [IoHATHE KOOpANHAT BEKTOpA, KOOPIUHAT
CYMMBI U pa3HOCTH BEKTOPOB, IIPOU3BENICHHSI BEKTOpa Ha Yrcio. DopMyssl KOOpAWHAT BEKTOpPa Yepe3 KOOPMHATHI €ro KOHIA U Hayalla, KOOPAUHAT CEPEIHHbI
OTpe3Ka, [UIMHBI BEKTOPA M PACCTOSHUS MEXKIY IBYMsI TOUKaMHU. Y paBHEHHE OKPYKHOCTH U MPsAMOid. M300pakeHne OKpYKHOCTH U IPSIMOA, 3a7a HHBIX
YpaBHEHHUSIMH, TIPOCTEHIIINE 33124 B KOOPAWHATAX.

CooTHOLIIEHUSI MEKTY CTOPOHAMH M YIJIaMH TpeyroabHuka. CkajisipHoe npou3sseaenue BekTopos (11 1)

Omnpenenenne cuHyca, KOCMHyca U TaHreHca yrios oT 0° 1o 180°, opmMyiibl 17151 BBIYMCIEHNS KOOPAMHAT TOUYKH, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
®opmyna OCHOBHOTO TPUTOHOMETPHUECKOTO TOXKIECTBA, MpocTeiire GopMyinbl mpuBeaeHus. Gopmya miomaay TpeyrojibHuka. TeopeMbl CHHYCOB U
KOCHHYCOB. METO/IbI ITPOBEICHUS H3MEPUTENBHBIX padoT. Teopema 0 CKalsipHOM MPOU3BEICHNH JIBYX BEKTOPOB U €€ CIIe/ICTBHSL.

OcnosHas yenb — pa3BUTh yMEHUE YYAIIUXCS TPUMEHSATh TPUTOHOMETPHUYECKUH armapat Py pelIeHNH TeOMETPUIECKIX 3a/1a4.

JIimHa OKpPY:KHOCTH M II0IAAb Kpyra (12 4)

Omnpenenenne MpaBUIBHOTO MHOTOYTOJIEHUKA, (POpMYyIa [T BEIYACIICHHUS YTila MPaBUIILHOTO 71 - YTOJbHHUKA. TeopeMbl 00 OKPYKHOCTSIX: OTIMCAHHON OKOJIO
IIPaBUIILHOTO MHOTOYTOJIbHUKA U BIIMCAHHOM B MPAaBHJIbHBIA MHOTOYrOJIbHUK. DOpMYyIIbI 1711 BBIYMCIEHUS TUIOMAAN IPAaBUIBHOTO MHOTOYTOJIBHUKA, €r0
CTOPOHBI U pajinyca BIMCAHHOW OKPYKHOCTU. POPMYIIbI JUIMHBI OKPYKHOCTHU M JUIMHBI JYTH OKPYKHOCTH. POpMYIIbI IJIOLIAAM Kpyra U KpyroBoro ceKkropa.
OchosHas yenb — paclIMPUTh 3HAHUE yYaIlUXCA O MHOTOYTIOJIbHUKAX; pACCMOTPETh MOHATHSA JUIMHBI OKPYKHOCTH M IUIOIIAAN Kpyra U GOpMyJIbl Ul UX
BBIUNCIICHUSL.

JABuxenus (8 4)

IlonsaTue OTO6pa)KCHI/I$I IUIOCKOCTH Ha cels 1 JABUWKCHUA. CsoiicTtBa ,I[BH)I(CHI/Iﬁ, 0CEBOH U HeHTpaHBHOﬁ CUMMCTPUHU. IlousTue napauicIbHOIO IE€peHOCaA.
OCHOBHBIE 3TaIbl J0Ka3aTcJIbCTBA, 4TO HapaJ'IJ'IeJ'IBHBII\/'I MEPEHOC €CTh ABMIXKCHUC. IlonsTue IMOBOPOTA. 10Ka3aTCJIbCTBO TOI'0, YTO IMIOBOPOT €CTh ABUKCHUC.

OcHosHnas yenb — MO3HAKOMUTD YYaIIUXCs C MOHATUEM JIB)KEHHS M €r0 CBOMCTBAMHU, C OCHOBHBIMU BHJIaMH JIBUYKEHUM, CO B3aUMOOTHOILICHUSIMU HAJIO)KEHUHN U
JIBYDKEHWH.

HauvaJsbHble cBeieHHsI U3 cTepeoMeTpuH (8 1)
MHororpaHHUK, IpU3Ma, apajuieJenune, 00beM Tena, CBOMCTBa MPSMOYTOJIBHOTO Mapaienenunena, nupamuaa. LHunuuap, konyc, chepa u map.

OcnosHas yens - AaTh HAYAJIbHOE MPEJCTABICHUE O TeJaX U MOBEPXHOCTIX B MPOCTPAHCTBE; MO3HAKOMUTD YYAIIMXCSl ¢ OCHOBHBIMU ()OPMYJIaMU JUTsl BBIYUCIICHUS
IUIOIIAJIel MOBepXHOCTEN 1 00BEMOB Tell.



00 akcnomax njaHuMeTpuu (24)
O3HaKOMJICHHE C CUCTEMOW aKCHOM, MOJIOKCHHBIX B OCHOBY M3y4YeHHS Kypca reomeTpuu. [IpeacraBienue 00 OCHOBHBIX 3TanaxX Pa3BUTHS FEOMETPUU.
IMoBTopenue. Pemenune 3axa4 (74)

HauaneHbie reomerpuueckue ceeneHus. [lapannensubie npsmelie. OkpyxHOCTb. TpeyronbHuku. YerbipexyroapHuku. MHoroyronsHuku. Bextopel. Meron
KOOpAMHAT. [[BrKeHue.

TemaTuyeckoe NMJIAHHUPOBAHUE

Ne m\im
HanmenoBanue TeMsl Koma-Bo yacos
I'naBa IX. BekTopsl (9 yacoB)

1 IMonsiTie BeKTOpa 2

2 Cl0)KeHHEe U BHIUMTaHHE BEKTOPOB 3

3 YMHOXEHHE BEKTOpa Ha 4ucio. [I[puMenenne BEKTOpOB K PEIICHHIO 3a/1a4 3

4 Pemenue 3anau 1

Konmponwvuaa paboma 1 1

I'naBa X. Meroa koopaunar (11 yacos)

1 Koopaunatsr BekTopa 2

2 [Ipocretimme 3ana4u B KOOPAUHATAX 3

3 VpaBHEHHsI OKPYKHOCTH U TIPSIMOit 3

4 Pemenne 3amay 1

5 Koumponvnas paboma 2 1
I'maBa XI. CooTHOLIEHHMS MeXKy CTOPOHAMM M YIJIaMH TpeyroybHuka. CkansipHoe npousBeaeHue BeKTopos (11 yac)

1 CuHyc, KOCHHYC U TaHT€HC yIJla 3




CooTHoLIEHNS MEX Ay CTOPOHAMU U YTJIaMH TPEyroJbHUKa

CkansipHO€ MPOU3BENECHNE BEKTOPOB

Pemenue 3amau

Konmponvnas paboma 3

IS S

I'naa XII. JIinHa OKPYKHOCTH M MJI0IIAAL Kpyra (12 yacoB)

[IpaBuUsIbHBIE MHOTOYTOJIBHUKH 4
JlnmrHa OKpY>KHOCTH | IUTOIIAAb Kpyra 4
Pemrenue 3a1au 3
4 Konmponvnas paboma 4 1
I'nasa XIII. /IBu:kenusi ( 8 yacos)
Ilousarne OBKEHUS 3
[MapannenbHbIid TEpeHOC U TOBOPOT 3
Perenve 3amau 1
Konmponvnas paboma 5 1
I'naa XIV . HauanbHble cBeleHNs U3 cTepeoMeTpuH (8 4acoB)
MHOrorpaHHUKH 4
Tena 1 MOBEPXHOCTH BpalllEHUS 4
00 akcuomax njiaHuMerTpun (2yaca) 2
IToBTOpenue kypca niiannmMerpuu (7 yacoB)
[ToBTOopenue. Pemenue 3amau 6
Koumponvnasn paboma 6 (umozosas) 6 eude mecma 1
Hroro 68 yacoB




