MYHHUIHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
KJIMMOBCKAS CPEJHASA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne2

AHHOTauMs K padoueii nporpamMme
yueOHOro npeamera «I'eomerpusi. Yriry0JieHHbIH YPOBEHD)

Pabouas mporpamma yueOHoro npenmera «I'eomeTpus. YTiyOneHHBIH YPOBEHb» 00sA3aTeIbHOMN
mpeaMeTHON obmacTh «MaTeMaTruka

n wHbOpPMATHKa» SBISICTCS YacTbI0 OCHOBHOH 00pa30BaTeNbHONW IPOTPaMMBI CPEIHETO OOIIero
obpazoBarus (OOII COO) MBOY Kammosckoit COILINe2, pa3zpaboTraHa B COOTBETCTBHH C IYHKTOM
18.2.2 ®I'OC COO Hna ocHoBe DenepanbHOil pabouell MporpaMMbl O MaTeMaTHKE W peau3yeTcs 2
roga c 10 mo 11 knacc.

Pabouass mporpamma pazpaboTaHa  y4YMTEISIMA MAaTEMAaTHKW ULIKOJBI C HCHOJIb30BaHUEM
«KoHcTpykTOpa pabounmx mporpamm» caiita «EnuHoe conepxaHme o00mero oOpa3oBaHUS» B
cootBercTBHM ¢ llonokeHneM o pabounx HporpaMmax M ONpEAEIsieT OpraHu3aluio 0O0pa3zoBaTENbLHON
JeSITeIbHOCTH YUUTENs B LIKoJIe 1Mo mpeameTy «I'eomerpus. YriryOneHHbIH ypOBEHbY.

Pabouas nporpamMmma COAEP)KUT CIEAYIOLINE CTPYKTYPHBIE JIEMEHTHI:

-TIOSICHUTEIbHYIO 3aIHCKY;

-1eM u3ydeHus yueoHoro npeamera «I'eomerpus. YrinyOieHHbI ypOBEHBY;

-MecTo yueOHoro npenmera «['eomerpus. YTiyOieHHbIH ypOBEHb)» B y4eOHOM ILJIaHE;

-copepkanne yuebHoro npeamera «I'eomeTpus. YriryOneHHBIH YPOBEHbY;

-IIJIaHUPYEMbIe Pe3yNbTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIC U IPEIMETHBIE);

-TeMaTH4YecKoe TUIaHupOBaHKe, cHOPMHUPOBAHHOE C YUETOM padoyeii mporpaMMbl BOCITUTAHUS U
BO3MOYKHOCTBIO Hcnoiib3oBanust DOP/LIOP.

Pabouas nporpamma o6cyxaeHa Ha 3acenanuu [IIMO yuurteneit ecTeCTBEHHOMATEMAaTHYECKOTO
IUKJIa IIKOJIbI, MPHHATA pelleHrueM mnexarorudeckoro cosera (mporokos Nel or 30.08.2024 r.),
yrBepxkaeHa mnpukazoM o MBOY Kimmosckoit COIIINe2 Nel0O ot 30.08.2024 r. B kadecTBe dYacTu
coxepxanust OOIT COO

Ha ocHoBe manHOli mporpammbl  yuuteneM paspabateiBaetcss KTII B cooTBeTcTBHH C
[TonoxkeHneM 0 KaJleHJAPHO-TEMAaTHYECKOM TUIAHHPOBAHMH MO y4eOHOMY IMpeaMeTy, Kypcy, MOAYIIIO.
KTII paccmatpuBaetcs Ha 3aceganuu LIIMO u cornacyercs ¢ 3amecturesniem no Y BP.

Bbinucka
M3 OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl CPeAHEro 001ero o0pa3oBaHus

PABOYAS ITPOTPAMMA
yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»
s odoyuarommxces 10 -11 kiaaccon
CPOK peajiM3aiuu 2 rojaa

w/},{{)}?bmncm BEpHa

LI




MNOACHUTEJIBHASA 3AIINCKA

[eomerpust sBIsIETCS OAHUM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3YUCHHUs AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'yMAaHUTAPHOTO IUKIA. [10CKONBKY JOTHYecKOe MBIIUICHHE,
dopMupyemoe npu  H3y4eHHH OOYYAIOUIMMHUCS IOHATHHHBIX OCHOB T'€OMETPUH, IIpH
JIOKa3aTeJIbCTBE TEOPEM M ITIOCTPOCHHUHU LEMOYKH JIOTHYECKUX YTBEP)KICHHUH IPHU PEIICHUU
TreOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Llens ocBoeHust mporpaMmsbl yueOHOro Kypca «I'eomerpus» Ha yriyOIEHHOM ypOBHE —
pa3BUTHE HMHIVUBUAYAJIBHBIX CIIOCOOHOCTEW OOy4YaroOmMXCsl TpPU W3YYEHHUH TEOMETPUH, Kak
COCTABIISIIONICH MpeaMeTHOH obnactu «MaremaTnka W MH(QOpPMATHKa» dYepe3 obOecreueHue
BO3MOXKHOCTH TIPHOOPETECHHS M HCIOJIB30BaHUS Ooyiee TIYyOOKMX T€OMETPHYECKHX 3HAHUH M
JCUCTBHUM, CIEHU(PHUYHBIX T'€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEIIHOTO MPO(EeCcCHOHATBLHOTO
00pa3oBaHus, CBI3aHHOTO C HUCIOIb30BAaHUEM MAaTEMAaTHKH.

[TpropuTeTHRIMU 33/1a4aMU Kypca T€OMETPUU Ha YTIyOJIEHHOM YPOBHE, paCIIUPSIFOIIAMHI
¥ YCWIMBAIOMIUMH Kypc 0a30BOTO YPOBHS, SIBISFOTCS:

pacmIupeHre MpPEACTaBICHHS O T€OMETPUM KaK YacTh MHPOBOW KYJIbTYpHl U
(dopMEpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dopMHpoBaHHWE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYeCKUX MOJENSAX, TO3BOJIAIONIMX ONMCHIBATh W U3y4yaTb pa3Hble SBJICHUSA
OKpY’KaIOIIero MMUpa, 3HaHHE MOHATHHHOrO amnmapara mo paszaeny «CrepeoMmeTpus» ydeOHOro
Kypca reOMeTpuH;

(dopmMEpoBaHHE YMEHHSI BIIaJIETh OCHOBHBIMH MOHATHSMH O TIPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GopMyl M yMEHHE UX NPUMEHSTb, YMEHHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepPTekKaX, MOJENSAX U B PEATBHOM MHpE
MHOTOTPaHHHKH U TeJla BpaIlleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJICITH;

¢dopMHupoBaHHE  TOHUMAHHS  BO3MOXHOCTM  AKCHMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKUX TeOopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKH IIPH IPOBEICHUU
pacCyKIeHUN;

dbopMHEpOBaHHWE YMEHHsS BIAJE€Th METOJAMH JIOKA3aTeIbCTB W AITOPHUTMOB pEIICHHUS,
YMEHHUSI HX TPHUMEHSATh, MPOBOJIUTH JOKa3aTENbHBIE pACCYKACHUS B XOJE pPEIICHHS
CTEpEOMETPUYECKUX 337ad M 3aJad C NPAaKTUYECKUM CoJepXKaHueM, (OopMHpOBaHUE
OpeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTEeMaTHYECKHX
YTBEP)KICHHUIA U POJTM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEIUIEKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBILICHHS], UHTepeCca K U3y4EHHIO T€OMEeTPUH;

dopmupoBaHrne (HYHKIHMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPUH: yMEHHS
pacrio3HaBaTh MPOSIBICHUS TEOMETPUUYECKHX TIOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIUSX W MPU U3YUYEHHUH JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHUTYyallud, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALH ITOJTYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUAMH YyueOHoro kypca «[eomerpusi» B 10-11
kjaccax saBisAOTCs: «[IpsiMble M IJIOCKOCTH B MPOCTPaHCTBE», «MHororpanHuku», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «/BHKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMeTh OMEPUPOBATH IMOHATHIME,
pelIeBaHTHBIMH T€OMETPUH Ha YriayOs€HHOM ypoBHE o0yuyeHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJEpXaTeNbHbIM JIMHHUSIM Yy4eOHOro Kypca, a (OpMHUpPOBAHUE JIOTHYECKHX YMEHUUN
pacrpeieNiieTcsi HE TOJbKO [0 COJEp)KaTelIbHBIM JUHUSM, HO U MO TrojaM oOydYeHHs.
Conepxxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIMUIHUAIBHBIM BOIpocaM oOydaromuecs
oOpalaiiuch HEOJHOKpAaTHO. OTO IMO3BOJSIET OPraHU30BaTh OBJIAJCHUE TE€OMETPUUYECKUMU
HNOHATUSIMM M HABbIKAMHU IIOCJIEIOBAaTEIbHO M IOCTYINATENIbHO, C COOJIIOJIEHUEM MpUHLUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY TI'€OMETPUUYECKUX
MpeJICTaBICHU 00yJarouxcs, paciupss U yrayomss e€, obpa3ys MpoyHble MHOXKECTBEHHBIE
CBSI3H.

[Tepexox K U3y4EeHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycnoBusa s guddepeHnranud  oO0ydeHHs, TOCTPOCHHS WHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX NporpammMm, oOeclneduTh yrayOia€HHOE M3yYeHUE TEOMETPHUH  Kak
cocTaBsitolIeil yaeOHoro npeamera «MaremMaTukay;

[OJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MaTeMaTUKU C Y4€TOM BbIOOpa
Oynymieit npodeccuu, obecriedunBas MPEEMCTBEHHOCTh MEXKIY OOmMUM U MPodecCHOHATBHBIM
o0Opa3oBaHHEM.

Ha u3yuenune ydyeGHOro kypca «l'eomerpus» Ha yriyOna€éHHOM ypoBHe oTBoiuTcsa 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeoMeTpuH. Touka, mpsimasi, II0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosiokeHue MPsMBIX B MPOCTPAHCTBE: NMEPECEKAIOIIMECS, TapaJlIeIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsamsix. [lapamiensHocTs NpsAMBIX 1
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpsIMBIX, MapajuIeNbHOCTh OpsIMOM M MiiockocTd. [lapamnenbHoe W IeHTpaibHOE
pOeKTHpOoBaHue, n300paxxkenue ¢puryp. OCHOBHBIE CBOMCTBA MapayljIeIbHOIO MPOEKTUPOBAHMSL.
N300paxkenne ¢uryp B napaielbHOW MPOEKIUU. YTIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy NpSMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh MIIOCKOCTEM: NapajuleabHbIE IJIOCKOCTH,
CBOICTBa mapasienbHbIX IIockocTel. [Ipocreiie npocTpaHcTBeHHbIE GUTYpPHI Ha MIIOCKOCTH:
TeTpa’ap, NapaJIeJIeNUIe], TIOCTPOCHUE CEYEHU M.

[lepneHAUKYIApHOCTh TOPSIMOM M IUIOCKOCTH: NEPINEHIAUKYJISApPHBIE MpsSMbIE B
IIPOCTPAHCTBE, MpsMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
MEePIECHANKYJSIPHOCTH TIPSAMOM M IUIOCKOCTH, TeopeMa O MNpAMON MNEepPHEeHIUKYIIpHON



MI0CKOCTH. OpTOTrOHANBHOE MPOEKTUpOBaHUE. [leprneHuKyasp U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA IIIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKocTed. Teopema
0 TPEX NEPHEHIUKYJIIAPaX.

VYTIibl B IPOCTPAHCTBE: YIoJl MEXAY NPSAMOU U TJIOCKOCTBIO, IBYTPAHHBIA YI0JI, TUHEUHBIN
yroia JBYrpaHHOro yria. TpéXrpaHHbli W MHOrorpaHubie yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIa.

MHOrorpaHHuKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yronapHas npusMma,
npsMasi 1 HaKJIOHHAas MPHU3MbI, OOKOBask M IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
NpSIMOYTOJIBHBIA MapajulesienuIel M ero cpoicrBa. Kparyailune nyTh Ha NOBEPXHOCTH
MHoOrorpaHHuka. Teopema Oinepa. IIpoctpanctBenHass teopema Iludaropa. IMupammma: n-
yroJIbHAs TUpaMuia, IpaBWiIbHAS U ycedEHHAss mupaMubel. CBoiicTBa péOep U OOKOBBIX TpaHeH
MpaBWIbHON NHpamMuibl. [IpaBHiIbHbIE MHOTOIPAHHUKH: MPABUJIbHAS NpPHU3Ma W MpPaBUIIbHAS
NUpaMuJia, IpaBUIIbHAS TPEYToJIbHAS MUPAMUJIA U TIPABHIIBbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPaBWIbHBIX MHOTOI'PaHHUKAX: OKTAa3Ip, HTOAEKAa3P U UKOCAIP.

Brrunciienue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHainu, yrisl. [lnomans 60okoBoi
IIOBEPXHOCTH W IIOJIHOM IIOBEPXHOCTH MPSMOM IPHU3MBI, IUIOLIaJAb OCHOBAaHMM, Teopema O
OOKOBOHM MOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomane GOKOBOI MOBEPXHOCTH M MOBEPXHOCTHU
MPaBUIILHON MUPAMUJIBI, TEOPEMA O IIOIIAIN YCEUEHHOU MUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CHMMETPUU TPABHIBHBIX MHOTOTPAaHHUKOB.
CummeTpusi B TpaBUJIBHOM MHOTOTPAaHHUKE: CHMMETPHUS TMapajUIesIeUNeaa, CUMMETPHS
MPaBUJIBbHBIX IPU3M, CHMMETPHUS MPABUJIBHON MUPaAMU/BI.

BexkTopbl M KOOPpAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOIOJOKHO HAaIpaBICHHbIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. /[IeHCTBUSA C BEKTOpaMH: CJIOKEHUE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKE€HHE BekTOopa Ha uyucino. CBoiicTBa cioxeHuss BekTOopoB. (BoiicTBa
YMHOXEHHS BEKTOpa Ha 4ucio. [[oHsTHE KOMIUTaHapHbIE BEKTOPHI. [Ipu3HaKk KOMILIAaHAPHOCTH
TpéX BekTopoB. [IpaBwio napamnenenunena. Teopema O pa3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHApHbIM ~ BekTOopaM. [IpsmoyrongpHas cucTteMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsi3b MEXAy KOOpAMHATAMU BEKTOpPa M KOOpAMHATAMHU TOYEK. YTOII
Mex 1y BekTopamu. CKaJsipHOE MPOU3BECHIE BEKTOPOB.

11 KJIACC

Tena Bpamenus

ITousTHs: OUIMHAPHUYECKAasd IOBEPXHOCTb, KOHHYECKAsd IMOBCPXHOCTD, cq)epnquKasf
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTedl. Tena BpalieHWs:: LUIUHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumaoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CummeTpust
cheps! 1 mapa.

O6béM. OcHoBHbIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPHU3MBI, IHIUHIPA,
nupamMubl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.



KomOuHamu Ten BpamieHWss ¥ MHOTOTpaHHUKOB. [lpu3Ma, BIUCaHHas B IWJIMHIP,
onucaHHas okojio wwimHApa. Ilepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0cKoCThIO. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOTOTPaHHHK WJIH TEJIO BPAICHHS.

[Tnomanp MOBEPXHOCTH HUJIMHIpPA, KOHYyca, Iuiomans cepsl u e€ dacteid. [lomobOue B
npoctpanctBe. OtTHomeHHEe O00BEMOB, IUIOMAACH MOBEPXHOCTEH TMOAOOHBIX  (UTYD.
[IpeoOpazoBanue momodusi, romoTeTusi. Pemenue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUIECCKUX METOJIOB.

[ToctpoeHne ce4eHWH MHOTOTPAHHMKOB M TEJ BpAIICHUS: CEYCHHUS IWIMHApA
(mapamienbHO M TMEPIEHIUKYISPHO OCH), CEYeHHUs KOHyca (mapajuiejbHble OCHOBAaHUIO U
IIPOXOJAIINE YEPE3 BEPIIMHY), CEUEHMsI 1Iapa, METOJbl IIOCTPOECHUS CEYEHMI: METOJ] CIENOB,
METO/I BHYTPEHHETO TIPOCKTHPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MIIOCKOCTH.

BeKTOpbI M KOOPIAHHATHI B POCTPAHCTBE

BexkTops! B npoctpancTBe. Onepauuu Haja BeKTOpamMu. BeKTopHOe YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUs. [IpsimoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Pa3znoxxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOJ MpH
PELICHUH T€OMETPHUYECKUX 3a7a4.

JIBHKeHHS B MPOCTPaHCTBE

JBwxkenust npoctpanctBa. OtoOpaxkenus. JIBwkeHuss W paBeHCTBO (uryp. OOmme
CBOWCTBA JBIKEHHMI. BHIbI NBUKCHUHN: NapajUICNIbHBIA IMEPEHOC, LEHTPAJIbHAS CUMMETpPHS,
3epKaJIbHAsi CAMMETPHSI, IIOBOPOT BOKPYT npsiMoit. [IpeoOpazoBanus mompoodus. [Ipsmas u cdepa
Ditnepa.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BoCIMTaHUE:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMU  OOY4YaIOIIETOCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHICKOTO OOIIEecTBa, MPEACTaBIEHHE O MaTEeMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUM, MpOIenyp TpakJaHCKOTro oOIiecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpPMUPOBAHHOCTh POCCUNMCKON TPaKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOAIIEMY POCCUIMCKOM MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, WCMOJb30BAHUE 3TUX JIOCTHKCHUH B
JIPYTUX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKHu U JESTEIbHOCTHIO YYEHOrO, OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOHYHBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIUTAHUE:



JCTETHUYECKOE  OTHOLIEHWE K  MHPY, BKJIKOYas  OCTETHMKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, PpacCy)KACHHH, BOCHPUUMYHUBOCTh K
MaTeMaTUYECKUM acIEKTaM pa3JInYHbIX BUI0B UCKYCCTBA;

5) puzuveckoe BocnuTaHHUE:

c(OPMHUPOBAHHOCTb YMEHHUS IPUMEHATh MaTeMaTUYECKHE 3HAHUS B UHTEpECcax 30POBOTO
u Oe3omacHOro 00pasza XH3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3J0POBBIO (310pOBOE
nUTaHue, cOAIAHCUPOBAHHBIM PEXXUM 3aHATHI M OT/AbIXA, peryysipHas Gpu3nueckasi akTHBHOCTD ),
(bu3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUAX CIOPTUBHO-03JOPOBUTEIIBHON J€SITE€IbHOCTHIO;

6) Tpy10BO€E BOCIUTAHME:

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTU TPYIOJIO0Ms, HHTEPEC K pa3IMyHbIM cdepam
npodeCCHOHATIBHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTHUKOM M €€ MPUIIOKCHHUSIMHU, YMEHUE
CoBepIIaThb OCO3HAaHHBIM BBIOOP Oyaymied mnpodeccud U pealn30BbIBATE COOCTBEHHBIE
KU3HEHHbIE IIJJaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYeCcKOMy O0Opa3oBaHUIO U
camMo00pa30BaHUIO Ha MPOTSHKECHUN BCEH )KU3HH, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEUICHUU
IIPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K010rNYeCcKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTb 3KOJOIMYECKOW KYJIbTYPbl, IOHHMAaHHE BIMSHUS COLMAIBHO-
DKOHOMHYECKHUX IIPOLECCOB HAa COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
r00aNbHOTO ~ XapakTepa  SKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHMUM Ui pelleHMs 3a/ad B O0JIACTH OKpYXarollleil cpeibl, MIaHUpOBaHUE
IIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI JIsl OKPY>KAIOLEN CPE/Ibl;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHSI HAYKH U OOILIECTBEHHOW MPAKTHUKH, MOHUMAaHME MaTEeMaTUYeCKOM HayKH Kak chepsl
4eJI0BEUYECKON JESATENIBHOCTH, ITAlOB €€ pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHs LIMBHUIIN3ALUHY,
OBJIaJICHHUE SI3bIKOM MaT€MAaTUKH U MaTeMaTUYECKON KyJIbTYpOW KakK CpeJICTBOM MO3HaHMs MHpa,
TOTOBHOCTh OCYHIECTBJIATH IIPOECKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U
B IpyTIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jornyeckue q1eMCTBUSA:

BBISABJIAATE U xapaKTepnsoBaTL CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEMATHYCCKUX O6’B€KTOB,
MOHATUM, OTHOIICHUNH MEXIy TMOHATHUSAMH, (QOPMYIUpPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpHU3HAK KIAacCU(PUKALUUA, OCHOBAaHUSA [UIsi 0000IeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO AHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPeoOPa30BBIBATh CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpI/IHaTeJ'IBHI)Ie, CAUHHUYHBIC, YaCTHbBIC 1 O6HII/IG, yCJ'IOBHBIe;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeurs B (akTax,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHUSAX, TMpeasiaraTb KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYNIA;

J€JIaTb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, }IGJIYKTI/IBHBIX U HWHAYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUI 10 aHAJIOTUH;



MIPOBOJIUTh CAMOCTOSITEIILHO JOKA3aTebCTBA MAaTEMATUUYCCKUX YTBEPKICHHUH (TIpSIMbIE U
OT TIPOTUBHOTO), BBICTpAaWBaTh AapPryMEHTAIMIO, MPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATh CHOCOO perieHus yd4eOHOM 3agadu (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBHIOMpAaTh HauOoJee MOAXOMANIMH C Y4E€TOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBaTe/IbcKue AeicTBUS:

HCITOJIB30BaTh BOMPOCHI KaK MCCIICI0OBATEILCKUM HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (DUKCUPYIOIIHE TMPOTUBOPEUHE, MpOOJIeMy, yCTaHABIMBAaTh HMCKOMOE M JaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;

MPOBOAWTH CAaMOCTOSITENILHO  CIUTAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TI0
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITEIILHO (OPMYITUPOBATH 000OIIEHUST ¥ BBIBOJBI MO PE3yJIbTaTaM IPOBEIAECHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCA, a TAK)KE BBIABUTATH MPEANOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIIMH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M IS
pEIICHUS 3a1a4H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX  THUIIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATh HMH(POPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
MpeICTaBICHHUS,

CTPYKTypupOBaTh  WHGOpMaIMIO, TPEACTaBIATH €€ B  pa3IMuHBIX  Qopmax,
WJUTIOCTPUPOBATh TpapuuecKy;

OIICHUBATh HAIEKHOCT, WH(POPMAIMM TI0 CAMOCTOSATEIBHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCBMEHHBIX
TCKCTax, JaBaTb IMOACHCHUA II0 XOAYy pCeHICHUA 3aJadrd, KOMMCHTUPOBATHb HOJ'IyLICHHblf/'I
pe3yJbTar;

B Xoze 0OCYX/JeHHUs 33a/7aBaTh BOIPOCHI MO CYIIECTBY OOCYXJIAaeMON TEeMbI, MPOOIEMBI,
pemraeMoil 3a/auM, BBICKA3bIBaTh WJIEH, HAlleJICHHBbIE Ha MOMCK PELICHMs, COMOCTAaBIATH CBOU
CYXKACHUA C CYXICHUAMH OPYIrUX YJYaCTHUKOB AHAJIOra, O6Hap}I)KI/IBaTB pasindue u CXO0ACTBO
MIO3HIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPECTaBIIATh PE3yJIbTaThl PEIIeHHs 3a7ayd, SKCIEepUMEHTa, HCCIEeNIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIUICHHS C Y4€TOM 3aJady Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:



COCTaBJIATh IUIAH, aIFOPUTM pEIIeHHs 3aJadyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLIMOHAIbHBIH HHTEJIEKT:

BJIaJICTh HAaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
U MBICIUTENBHBIX MPOIECCOB, HUX pEe3ydbTaToB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

IOpPEBUAETh TPYJHOCTH, KOTOpbIE MOTIYT BO3HMKHYTh IPH PEIICHUHU 33a/1a4Md, BHOCHUTH
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JaHHbBIX, HAlJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH IPUYUHBI
JOCTMDKEHUSI WM HEIOCTHXKEHMsI pe3ysibTaTOB JEATEIbHOCTH, HAXOAWTh OLIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHUH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHOM pPabOThI, paclpenensTh BUIbl padOT, JOrOBapHBAaThCs, OOCYXAATh
MIPOILIeCC U PE3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYpPMbI» U HHBIE), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HayquTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHSMU CTEPEOMETPUHU NPH PELICHUH 3a7a4d U
IIPOBEJCHIUN MaTEMaTHYECKUX PACCYKICHUM;

® [PUMEHATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IpU pELICHUU
FeOMETPUUECKUX 3ajay;

e Kiaccu(UIMPOBATh B3AaUMHOE PACIIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBAThH MOHATHSAMH, CBA3AHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U IIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma, MUPaMHIA,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e iIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS IS KJIacCU(PUKALINN;

e CcBOOOJHO ONEpUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

e  BBINOJHATH NapalIeNIbHOE, IEHTPAIbHOE U OPTOrOHAIBHOE NMPOEKTUPOBaHUE (pUryp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha MmiocKOCTH;

® CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3IMUYHBIMU METOJAMHU, BBIMOJIHATH (BHIHOCHBIE)
IUIOCKUE YEpPTEKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY,
CHU3Y;



BBIUMCIIATh IJIOIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (Npu3Ma, NHpaMuia),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMy;

CBOOOJHO ONEpUPOBaTh MOHATHSMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPAMY;

pelmars 3aJa4d Ha JIOKa3aTelbCTBO MAaTEMaTHMYECKHX OTHOIICHHH U HaXOXACHHE
FCOMETPUYECKUX  BEJIMYMH, IIPUMEHSAA H3BECTHBIC METOABl IIPU  PELICHUHU
MaTEMaTUYECKUX 3aJad NOBBIIIEHHOI'O U BBICOKOTO YPOBHS CI0KHOCTH;

IIPUMEHATH IPOCTEHIINE IPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKATD, npeoOpa3oBbIBATH u MHTEPIPETUPOBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTypaxX, IMPEICTABICHHYI0 Ha YEpTeXax u
PUCYHKax;

IPUMEHSATh IIOJyYEHHbIC 3HAHWS Ha IPaKTUKE: CpPaBHUBATh M AHAIU3UPOBATh
pEallbHbIE CUTYallUH, IPUMEHATh U3yYEHHBIE NOHATHS B IPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu c(HOpMyJIUpOBAHHON MPOOIEMbI, MOJECIUPOBATh PealbHbIE CUTYallUU
Ha S3bIKE TIE€OMETPUM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM
FEOMETPUUECKUX IOHATHI M TeopeM, ammapara ajireOpbl, pelarh IpaKTHYECKHe
3aJ]a4l, CBA3aHHbIE C HAXOKACHUEM F€OMETPUUECKUX BEJINYUH;

UMETh IpEe/CTaBlIeHUs] 00 OCHOBHBIX 3TallaX pa3BUTHUS I'€OMETPUM KaK COCTaBHOM
4acTH (pyHAaMeHTa pa3BUTHSI TEXHOJIOTH.

K konmy 11 ki1acca o0yyaromuiicss HAy4YUTCS:

CBOOOJIHO ONEpPUPOBATh MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHUYECKONW, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;

ONEepUPOBATh TMOHATHIMHU, CBSI3aHHBIMHM C TeJaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U 1map) U 0OBACHIATH CIIOCOOBI
TIOJTyYEHUS TeJl BPAIICHUS;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpallleHHs, OObEMBI U
TUTOIIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIEHHs, TEOMETPHUECKUX TEN C
npuMeHeHueM Gopmyi;

CBOOOJTHO OTIEPUPOBATH MOHITHSMH, CBSI3aHHBIMH C KOMOMHAITUSIMH TEJI BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy W OMHCAHHBIA OKOJIO COEpHI,
cdepa, BMcaHHAss B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIYHUCIISITH COOTHONICHHUS MEXy TUIOMIASIMH ITOBEPXHOCTEH U 00BbEMaMH MOT00HBIX
TeI;

n300paxarb H3ydaeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX OOBEMHBIX (DUTYp: BUJA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUs
TEJ BPAICHHS,

U3BJICKaTh,  MHTEPHPETHPOBATH M IpeoOpa3oBbIBaTh  HMHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEICTABICHHYI0 Ha 4YepTekax |
pPHUCYHKaX;



CBOOOIHO OTEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHSTH Oll€palliy HaJl BEKTOpaMHu;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpMHAT;

peliaTh TEeOMETPUYECKHE 3aJadd Ha BBIUYUCICHHE YIIIOB MEXKAY TMPSMBIMH U
MJIOCKOCTSIMHU, BBIUYMCIICHUE PACCTOSHUM OT TOYKM JO IUJIOCKOCTH, B LIE€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PELICHHH;

CBOOOJHO OIEPUPOBATH IMOHSATUSMH, CBSI3aHHBIMU C JBUKCHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKECHUM;

BBITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TEN BpPAIICHUS NPH MapaJlIC]IbBHOM
NepeHoce, EHTPAIbHON CUMMETpPUH, 3epKajIbHOH CUMMETPUHU, MIPH MOBOPOTE BOKPYT
psIMOH, peoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB U Tel BpALEHUS: CEUYECHMS IHIMHIpA
(mapauieNnbHO M MEPIEHANKYIISAPHO OCH), CEUCHHs KOHYca (IapajljiejbHbIe OCHOBAHHIO
Y TIPOXO/ISIIIINE YEPE3 BEPIINHY), CEUCHHUS 111apa;

UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUMH: METOJ CJEI0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHNUS,

OPUMEHSTh TeoMeTpuuyeckue (akThl Ui PEIICHUS CTEPEOMETPUYECKHX 3ajad,
MIPEANOJIATAIONINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS MPUMEHEHUS 3aJIaHbl B
SIBHOW M HESIBHOU (hopMe;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUM M HaXOXICHUE
FeOMETPUUYECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEICTBA U JICKTPOHHO-KOMMYHHUKAITMOHHBIC CHCTEMBI TIPH
PELICHNH CTEPEOMETPUUECKUX 3a/a4;

NPUMEHSTh IIOJYYCHHBIC 3HAHUS Ha TPAKTHKE: CPAaBHHUBATh, AHAJIM3UPOBATH U
OIICHUBATh peajbHbIe CUTYAINH, TPUMEHSATh U3yUCHHBIE MOHSATHS, TEOPEMBI, CBONCTBA
B IIpollecce IIOMCKA pELIEHUs MaTeMaTHYecKd CQOPMYIUPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATh PEeaIbHbIE CUTYAIMH Ha SI3bIKE TEOMETPUHU, UCCIIEA0BATh MOCTPOCHHBIC
MOJIETIM C UCIOJB30BAaHUEM T'€OMETPUUYECKUX MOHATHUI U TEOpeM, almapara anreopsl,
peliaTh IPaKTHYECKHUEe 33]a41, CBA3aHHbBIE C HAXOKICHUEM M€OMETPUUECKUX BEIUYNH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOMN

yacTu (pyHIaMeHTa pa3BuTHs TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 2
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpeHue, 0606III€HIfC " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




