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MNOSICHUTEJIBHAS 3AITUCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILlero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YECHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M IMPEIMETOB I'yMaHUTAapHOro Iukiaa. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHHUH OOYYAIOIIMMUCS TOHSATHMHBIX OCHOB T'€OMETPUH, IpH
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEPKICHUH INPHU pELICHUU
FEOMETPUUYECKUX 3a/lad, YMEHHUE BBIABUIaTh W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1a4.

Ilens ocBoeHus mporpaMmsel yuyeOHOro kypca «I'eomerpusi» Ha yrilyOJn€HHOM ypOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsi TMPU U3YYCHHH TE€OMETPUH, Kak
COCTaBJIAIOLIEH NpeaMeTHOH oOnactu «MaremaTnka M MHQOpPMATHKA» 4Yepe3 obecrneyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JecTBUH, crielu(UYHBIX I€OMETPUH, U HEOOXOAMMBIX [UIf YCIEUIHOIO MpO(ecCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca Fr€OMETPUU Ha YIiyOIEHHOM YPOBHE, PACIIUPSIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacuiMpeHue IpeJCTaBIeHUs O TEeOMETPUM Kak 4YacTH MHPOBOM KYJIbTYpbl U
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KaIOIIEero MHUpa, 3HaHHe NOHATHHHOrO amnmapara 1o pasaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd M yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B PEATbHOM MHUpE
MHOTOTPaHHUKH U TeJla BPaleHHsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOIEIIN;

¢dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TEOpHi, (OopMHUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMUpOBaHHE YMEHHMs BIIAJIETh METOAAMM JI0OKA3aTelIbCTB U aJTOPUTMOB pEIIECHUS,
YMEHMSI MX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 33Jad M 3aJad C MPAKTHUYECKUM CcojepKaHueM, (opMHpOBaHHE
OpEeICTaBIeHUss O HEOOXOAMMOCTH JI0Ka3aTeldbCTB INpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM AKCHOMATUKU B MTPOBEICHUH JI€JYKTUBHBIX PACCYyKICHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaTh MpPOSBICHUS TE€OMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3yYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pEAIbHBIX CHUTYyallMi, HCCIEI0BaHUs
MOCTPOCHHBIX MOJIEJIeH, HHTEPIPETAIH [TOJTYY€HHBIX PE3yJIbTaTOB.

OCHOBHBIMHU ~ COJIEpXKaTeIbHBIMU JIMHUAMH YydeOHoro kypca «['eomerpusi» B 10-11
Kkjaccax sBisAOTCs: «[IpsMble M TJIOCKOCTH B MPOCTPAaHCTBE», «MHororpanHukmn», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATEI B IPOCTPAHCTBEY, «J{BHIKEHNUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHME «yMETh ONEPUPOBATH TOHITHSIMUN,
peNeBaHTHBIMU T€OMETPUU Ha YriayOonéHHOM ypoBHE oOydeHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJEpXKATENbHBIM JIMHUAM Yy4eOHOro Kypca, a (OPMHPOBAHME JIOTMUECKHX YMEHHH
pacripenesiieTcsi He TOJBKO 10 COJACpPXKATEIbHBIM JIMHUSAM, HO W 1O TrojaM OOy4YeHHS.



Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yibTaTaM  OCBOCHUS
®denepanbHOl pabouell MPOrpaMMBbl, paclpeneEHHBIM 0 To/aM OOYYeHHs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpOCaM OOydaronmecs
oOpalanuch HEOJHOKPAaTHO. OTO IO3BOJSET OpPraHU30BaTh OBJAJEHHE I'€OMETPUYECKUMU
NOHATUSAMH W HaBBIKAMH IIOCJIEAOBATEIBHO M IOCTYNATENbHO, C COOJIOJACHHWEM TNPUHIINIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYaThb B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
NpeCTaBICHUN OOyUaIOIMXCs, paciupss U yrayouss e€, oOpasysi MpOYHbIE MHOXKECTBEHHBIE
CBSI3H.

[Tepexox k U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3laTh ycinoBua Ans  guddepeHiuannud  00ydeHUs, MOCTPOCHMsI WHAWBUIYaJIbHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, O00OecneunTh yrIyOJNEHHOE UW3ydyeHHE TEeOMETPUM  Kak
COCTaBJIAIOLIECH yueOHOro npenmMeTa «MaremaTukay;

HOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHUIO M3YYEHUsT MATEMAaTHKH C Y4E€TOM BBIOOpA
Oyayweit npodeccun, obecrednBasi NPEEMCTBEHHOCTh MEXKIY OOLIMM U MPO(ecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha u3yuenue yuyeGHOro kypca «l'eomerpus» Ha yriyOnéHHOM ypoBHe orBoauTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 yvaca (3 yaca B Heeno).

COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [loHaTne
00 aKCMOMaTHYECKOM IIOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacnosioxeHue NpsIMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemmBaromumxcs npaMbiX. [lapannensHOCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMAPAUICIBHBIE IPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBHOCTh TPEX
OpsSIMBIX, MApaUIEIBHOCTh NPSMOM M IUIOCKOCTH. IlapamnensHoe M IEHTpanbHOE
pOEeKTHpOBaHue, n3odpakeHue ¢puryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MPOEKTUPOBAHMUS.
N3o06paxenue ¢puryp B napajuieabHOM MPOEKINU. YTJIbI C COHANPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXIy NPSIMBIMU B NpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN: MapajuleIbHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIOCKOCTeH. [IpocTelinme npocTpaHCTBEHHBIE (PUTYpPhI HAa TUIOCKOCTH:
TeTpa’ap, NapaljIeJIeNUIE], TIOCTPOECHNUE CEYCHU .

[lepnieHAUKYNIApHOCTh TOPSIMOM M IUIOCKOCTU: MEpPHIEHIUKYJSpHbIE TMpsSMble B
IIPOCTPAHCTBE, MpsMBbIE NApajuIeIbHBIE M NEPIEHIUKYISAPHbIE K IUIOCKOCTH, IIPHU3HAK
NEePNEHAUKYJSIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEPHEHAUKYISPHON
IUIOCKOCTH. OpTOroHalIbHOE MPOEKTUpOBaHUE. [lepneHauKyasap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOI 10 MJIIOCKOCTH, MPOEKIUs (GUTyphl HA MIOCKOCTb.
[leprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IJIOcKocTel. Teopema
0 TPEX NMEPHEHAUKYIAPAX.

VYTIIbI B IPOCTPAHCTBE: YIOJ MEXKIY NPSIMOU U TUIOCKOCTBIO, IBYTPaHHBIN Yo, TMHEHHBIN
yYroa JBYIPaHHOIrO yria. TpéXrpaHHbIi M MHOrorpaHHbie yriabel. CBOMCTBa IUIOCKHMX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Bunael MHOrorpaHHMKOB, pa3BEpTKa MHororpaHHuka. [Ipumsma: n-yromnbHas mnpusma,
npsMasi 1 HakJIOHHas MpHU3MBbl, OOKOBas M TOJIHAs MOBEPXHOCTh Npu3Mel. [lapamnenenumnen,
NPSIMOYTOJIBHBIA MapajuleNIeNIiNel W ero cpoWcrBa. KparTyailluime oyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennas teopema Iludaropa. IMupamupma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupaMusl. CoiicTBa pédep U OOKOBBIX I'paHel
IpaBWIbHON nupaMupl. [IpaBuiibHBIE MHOTOTPaHHMKH: IIpaBWIbHAs MpPU3Ma WU INpaBUIIbHAs
nupamuia, NpaBuiIbHask TPEyrojbHas MUpaMKIa U IPaBUIbHBIA TeTpasap, KyO. IlpencraBnenue
0 NPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3P, AOAECKAdIP U UKOCABP.



Brruncnenue 31eMEeHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHainu, yribl. [lnomans 6oxkoBoi
MOBEPXHOCTU M TOJIHOW MOBEPXHOCTH NPSIMOM MPU3MBI, IUIONIAJb OCHOBaHWM, Teopema o
OOKOBOH IMOBEPXHOCTH TpsSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TOBEPXHOCTH
IIPABWJIBHOM MUPaMUbI, TEOPEMA O IJIOIAAHN YCEUEHHOM MMPaMUIbIL.

CumMeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B INpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS IapajuleleNUIeNa, CHUMMETPHs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPABUIILHON TUPAMU/IBL.

BexkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsiTHsI: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIOKHO HAIPABICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpaMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CYyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXXCHHE BeKTopa Ha uncio. CBoicTBa cloxkeHus BeKTopoB. CBoNCTBa
YMHOXEHHS BEKTOpa Ha uyucio. [loHaTne komiuiaHapHsle BeKTOpbl. IIpu3Hak koMIuiaHapHOCTH
Tp€X BekTOpoB. lIpaBuno mnapamnenenunena. Teopema O pPa3IoKEHUH BEKTOpa IO TPEM
HEKOMIUIaHapHbIM BekTopaMm. llpsmoyrosnbHas cucremMa KOOpJMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MEXIy KOOpAMHATAMHM BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJ
Mexly BekTopamu. CKalasipHOE POU3BEICHIE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: LWIMHAPUYECKAs IOBEPXHOCTb, KOHHYECKAs IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, OOpasyrolue nopepxHocTedl. Tena BpaiieHus:: LUMIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. U300paxeHue Ten BpallleHUs Ha MIIOCKOCTU. Pa3BépTka nunuHapa u konyca. CummeTpus
chepsl 1 mapa.

O6béM. OcHoBHblE cBOWicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOIO
napauenenunena U cieactBus u3 He€. OO0bEM NpSAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupamuibl 1 KoHyca. O6bEM 1apa 1 I1apoBOro CETMEHTA.

KomOunanuu Ten BpalieHuss ¥ MHOrorpaHHukoB. [Ipusma, BoucaHHass B LWJIMHID,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl II0CKOCTHIO. [IOHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO c(hepsl, CPepbl, BIMCAHHON B
MHOTOTPaHHMK WJIU TEJIO BPALCHMUS.

[Tnomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iuiomanb chepel u e€ yacteil. [logobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOmAAEH MOBEPXHOCTEH MOAOOHBIX  QUryp.
[IpeoOpazoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceuyeHUl MHOTOIPAaHHUKOB M TeNl BpalleHMs: CEUYEHHsS IMIMHIpA
(mapajulelbHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (TmapayjiesbHble OCHOBAaHHIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 1Iapa, METOJbl MMOCTPOCHUS CEYEHMI: METOJ] CIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN MIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu Haj BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTrO yMHOXeHHdA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoskenue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBIM METON MpH
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)KCHUH. Buabl NBWKEHMI: INapajUICIbHBIA IEPEHOC, LEHTPAIbHAs CUMMETpUS,
3epKaJIbHAasi CHMMETPHS, TOBOPOT BOKpyT mipsimoii. [IpeoOpazoBanus mogodus. [Ipsimas u chepa
Oiinepa.



IVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIETO OBPA3OBAHMUSI
JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:knanckoe BoCIIMTAHUE:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3WUIMK  OOYy4alomerocss Kak aKTHBHOIO U
OTBETCTBEHHOT0 4YJIEHA POCCUHCKOTO OOIIEeCTBa, MPEJCTaBIEHHE O MaTEeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHHI, TMPOIEIYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, ONPOCHI U JIPYroe), yMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIHMSIMHU U HAa3HAYCHHUEM;

2) naTPpUOTHYECKOEe BOCTIMTAHME:

c(OPMHPOBAHHOCTh POCCHUICKON TPa)XXTaHCKOW HMICHTUYHOCTH, YBa)KEHHUS K MPOLUIOMY U
HACTOSILIEMY POCCHMCKON MAaTeMaTHKH{, IIEHHOCTHOE OTHOILUEHUE K JOCTHKEHUSM POCCHUCKUX
MAaTEMaTUKOB U POCCUUCKON MATEMATUYECKOM LIKOJIbI, UCIIOJIb30BAaHUE ATUX JOCTUKEHHUMN B IPYTUX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH POCCUUCKOro Haponaa, cOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO NMOBEICHHUS, CBI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTHKEHUN HAYyKH
U IESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOWYUBOTO OyyIIEro;

4) 3cTeTHYeCcKoe BOCIUTAHME:

3CTETUYECKOE OTHOILLIECHUE K MHUPY, BKJIKOYAsl 3CTETHUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a/ad, pPEMICHUH, pacCyXICHUH, BOCIHPHUHUMYMBOCTH K MAaTEMAaTHYCCKHM aCICKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYEeCKUE 3HaHUS B MHTEpPECaxX 37J0POBOrO U
06e3omacHOro o0pa3a KU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J0POBBIO (3I0POBOE MUTAHUE,
cOanmaHCUPOBAHHBIN PEXHUM 3aHSATHI U OTJbIXA, peryisipHas (pusudeckas akTUBHOCTD), (hU3HUECKOe
COBEPILIEHCTBOBAHUE TPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JIESITEIILHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTU TPYAOJIOOUs, MHTEPEC K pas3IudHbIM chepam
npodeccHoHabHON NeATeIbHOCTH, CBA3aHHBIM C MATEMATHKOW W €€ MPUIIOKEHUSIMH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOp Oy/yIIei Mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIEC KU3HCHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTU4YeCKOMY OOpa3oBaHHUIO U CaMO0Opa30BaHUIO Ha
MPOTSHDKCHUHM BCEH KU3HHM, TOTOBHOCTh K aKTHBHOMY YYAacTHIO B PEUICHWU MPAKTHUYECKUX 3aad
MaTeMaTU4YeCKOW HalpaBJIE€HHOCTH;

7) 3K0JI0rMYecKOe BOCTIUTAHME:

cOPMUPOBAHHOCTh  OKOJIOTMYECKON  KYIbTYpHl, TOHUMAaHHE BIUSHUS  COIHAIBHO-
SKOHOMHUYECKHUX TPOIECCOB HAa COCTOSHHE NPHUPOJHOM U COIMAIBHON Cpeibl, OCO3HAHHE
rI100aTBFHOTO XapakTepa SKOJOTHYECKHUX MPOOJIeM, OpUEHTAIUsl Ha MPUMEHEHHE MaTeMaTHUeCKUX
3HAHWH JJIs1 peIIeHUs 3a/1ad B 00JIACTH OKPY’KAIOIICH Cpeibl, IJIaHUPOBAHHUE IMOCTYIIKOB M OIEHKH
MX BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOILIEH CPEIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOW MPAKTHKH, TOHUMaHUE MAaTEMaTHYECKONW HayKH Kak c(epbl YeTOBEYECKOM
NEeSATEIbHOCTH, 3TANOB €€ PAa3BUTHUS U 3HAUMMOCTH JJIsl PA3BUTHSI LIUBUIIU3ALIUM, OBIIAJICHUE S3BIKOM
MaTeMaTUKd W MaTeMaTHYEeCKOW KyIbTYpOW Kak CpEACTBOM TIO3HAHUS MHUPA, TOTOBHOCTH
OCYUIECTBJISITh MPOEKTHYIO U UCCIIEIOBATENBCKYIO I€ITEIbHOCTh MHMBUIyaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe e CTBUS

ba3oBble Jlornueckue AeicTBUA:

BBISIBIISTH W XapaKTepU30BaTh CYIIECTBEHHBIC NPHU3HAKKM MAaTEMaTHYEeCKHX OOBEKTOB,
MOHATHM, OTHOLIECHUH MEXIy MOHATUAMH, (POPMYIUPOBATH ONPEAETICHHS MOHITUN, YCTaHABIUBATD



CYIIECTBEHHBIN MpPU3HAK KJIacCU(UKAIMH, OCHOBAHHS Al 000OLICHHUS U CpaBHEHUS, KPUTECPUH
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBATH M TPEOOPA3OBBIBATH CYKACHUS: YTBEPIAUTEIbHBIE U
OTpHLIATENIbHBIE, €AUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBIIAITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTHUBOpEuUUs: B (PaKTax,
JAHHBIX, HAOIIOIEHUSX U YTBEPKACHUAX, IPEUIaraTh KpUTEPUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEN
U IIPOTUBOPEYUL;

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JACAYKTHBHBIX U HWHAYKTHBHBIX
YMO3aKJIFOYEHU M, YMO3AKIFOYEHUH 110 aHAJIOTHH;

IIPOBOJIUTh CAMOCTOSITEIbHO J0KA3aTEebCTBA MAaTEMATUYECKUX YTBEPKACHUHN (IIpsIMbIE U OT
IIPOTUBHOI'0), BBICTPAWBAaTh apPryMEHTALMIO, [PUBOAUTH TPUMEPl U  KOHTPIPHUMEPHI,
000CHOBBIBaTb COOCTBEHHBIE CYKIECHUS U BBIBOJIBI;

BBIOMpPATh croco0 penieHus yueOHOH 3amaui (CpaBHUBATh HECKOJBKO BAPHAHTOB PEIICHUS,
BbIOMpPaTh HanboJee MOIXOASIIMMI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHSA:

HCIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATENbCKUN MHCTPYMEHT IMO3HaHUA, (POpMyIupOBaTh
BOMPOCHI, (UKCUPYIOIIHE NPOTUBOpEYHE, TIPOOJIIeMy, YCTAaHABIUBAaTh HCKOMOE W JaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UILIMIO, MHEHUE;

IIPOBOJUTH  CaMOCTOATENIBHO  CIUIAHUPOBAHHBIM ~ DKCIIEPUMEHT,  HCCIEJOBaHUE IO
YCTAQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OObBeKTa, SIBIEHMs, Npollecca, BBIABICHUIO
3aBUCUMOCTEHN MeXIy 00bEKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOILEHUS U BBIBOJBI IO pe3yibTaTaM IMpPOBEAEHHOTO
HAOJIIOACHNS, UCCIIEOBAHMS, OICHUBATh JOCTOBEPHOCTHh MOJYYEHHBIX PE3YJIbTAaTOB, BBHIBOJIOB U
000011IeHMI;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIIECCA, A TAKKE BBIBUTATh MPEATION0KEHHUS O €r0
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh 1€(UIUTHI MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BONPOC U JUIA
pelieHus 3a1a4u;

BbIOMpaTh  MHGOpPMAIMIO M3  HCTOYHHMKOB  pPa3IMYHBIX  TUIIOB,  aHAJIM3UPOBATb,
CUCTEeMATHU3UpOBaTh U  HUHTEPIPETHPOBaTH HWHGOPMALMIO pa3IMYHBIX BHAOB U  (Qopm
IIPE/ICTaBIICHMS;

CTPYKTYpUpPOBaTh HUH(OPMALINIO, MPEACTABIATh €€ B Pa3INYHbIX (opMax, WILIIOCTPUPOBATH
rpapuyuecKy;

OLIEHMBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIC yHUBepcaibHble y4eOHbIe JeHCTBUSA

OO0uenne:

BOCIIPUHMMATh M (HOPMYJIHpPOBATh CYXAEHUS B COOTBETCTBHM C YCIOBUSIMH U IIENSIMHU
oOmIeHusl, SICHO, TOYHO, I'PaMOTHO BbIpakKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MUCBMEHHBIX
TEKCTax, 1aBaTh MOSICHEHNUS 110 X0y PEIIECHUS 3a/1a4l, KOMMEHTHUPOBATh MOJIYyYEHHBIN PE3yibTar;

B XO/€ OOCYXIEeHHs 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMON TeMbl, MPOOJIEMBI,
pemaeMoil 3aauM, BBICKA3bIBATH MJIEH, HAICJIEHHBIE HAa IIOUCK PELIEHMs, COINOCTABIATH CBOU
CYXACHHSI C CYKICHHSIMH JIPYyrMX YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3iu4ve€ U CXOJICTBO
MO3UILIMH, B KOPPEKTHOU opme HopMyTHUpoBaTh pa3HOITIACHs, CBOU BO3PAXKECHHUS;

MPEACTABIIATh PE3YJbTAaThl PEIIEHUs 3aJadd, HKCIIEPUMEHTA, WCCIEIOBAHMS, IPOEKTA,
CaMOCTOSITENTLHO BBIOMPATh (hOpMaT BBICTYIUIEHHUS C YYETOM 3a/ad MPEe3eHTAlUUd U OCOOCHHOCTEN
ayUTOPHH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszaums:

COCTABIIATh IUIAH, AJITOPUTM pEIIeHHUs 3a7ayd, BBIOMpATh CIIOCOO pEUICHUs € Y4ETOM
HUMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATh
BapHUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUK.



CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BJIa/IETh HAaBBIKAMHU IMO3HABATEIbHON peQIIeKCHUM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHM U
MBICIUTEIBHBIX MPOLECCOB, UX PE3YyIbTAaTOB, BIAJETh CIIOCO0AMH CAMOIPOBEPKH, CAMOKOHTPOJIS
mpolLecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4YeCKON 3a/1auH;

MPEIBUIIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHHH 3a7a4d, BHOCHTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HANJEHHBIX OLIMOOK,
BEISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHE pPe3y/bTaTa IeJd U YCIOBUSIM, OOBSICHATH NPUUUHBI JTOCTHKEHUS
WIA HEJOCTHKEHHS PE3ylIbTaTOB JEATEIBHOCTH, HAXOAWTh OMMOKY, JaBaTb OICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTDh:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW W WHAMBUAYAIbHOH pPabOTHI Mpu
pemieHMH y4eOHBIX 3aja4, MNPUHUMATh LEIb COBMECTHOM JIEATEIBHOCTH, IUIAHUPOBAThH
OpraHM3alMI0 COBMECTHOM pPalOThI, pacrlpeneisTh BUIbl pabOT, JOrOBapUBATHCS, OOCYKIATh
MIPOLIECC M PE3YJIbTAT PadOTHI, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX ¢opMmax paboTel (0OCYKIeHHS, OOMEH MHEHUI, «MO3TOBBIE
IITYPMBI» ¥ UHBIC), BBIMOIHATH CBOIO YacTh pa0OThI M KOOPAWHUPOBATH CBOM JICUCTBUS C IPYTUMHU
YJieHaMd KOMaHJbI, OIEHUBAaTh KayecTBO CBOETO BKJIaJa B OOIMIMNA MPOAYKT IO KPUTEPHUSM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

HNPEIMETHBIE PE3YJIBTATBI

K konmy 10 kiaacca o0ydaronuics HayIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSTHUSAMU CTEPEOMETPUU TMPH PEIICHUU 3alady U
MIPOBEJICHUN MaTeMaTHYECKUX PacCYKICHUH;

® TIPUMEHATh AaKCHOMBI CTEPEOMETPHH M CIEJCTBHUS M3 HUX MPH PEUICHUN T€OMETPUIECKUX
3ajay;

e KJjaccu(UIUPOBaTh B3aMMHOE PACIHOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE, IIIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE: MEXIY
MPSIMBIMU B TIPOCTPAHCTBE, MEKY MPSIMOU U TIIOCKOCTBIO;

e CBOOOJIHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMHI C MHOTOTDaHHUKAMU;

e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MpHU3Ma, MHpaMHJA,
MPSIMOYTOJIBHBIN TTapajieNenume, Ky0);

e iaccu(pUIMPOBATh MHOTOTPAHHHUKH, BBIOMpPAas OCHOBaHUS I KIACCU(UKAIINU;

e CBOOOJHO OMEPUPOBATH TMOHATHIMH, CBS3aHHBIMH C CEUCHHEM MHOTOTPAHHHUKOB
IJIOCKOCTBIO;

® BHINOJHATH MapaJlIeNbHOE, IIEHTPAIbHOE W OPTOTOHAIBHOE MPOEKTUpOBaHHE (UTYp Ha
TUTOCKOCTD, BBITIOJHSTH N300pakeHHst (GUTYp Ha MIIOCKOCTH;

® CTPOUTh CEUEHUS MHOTOTPAHHUKOB Pa3MUYHBIMH METOJIaMH, BBITIONHATH (BBIHOCHEIC)
IJIOCKHME YePTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYp: BUJI CBEPXY, COOKY, CHU3Y;

® BBIYHCIATH IJIOMAJAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (MIpU3Ma, MUPAMHUJA),
TeOMETPHUECKUX TeJl C TPUMEHEHHEM (HopMYyT;

e CBOOOJHO OINEPHPOBATH TOHATHUSMH: CHMMETPHsS B MPOCTPAHCTBE, IIEHTP, OCh U
TUTIOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ INIOCKOCTh CHMMETPUHN (UTYPBI;

e CcBOOOJHO ONEPUPOBATH MOHATHSIMU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
MIPOCTPAHCTBE;

®  BBINOJHATH ACUCTBUS HaJ BEKTOPaMHU;

e pemarh 3aJayd Ha JIOKa3aTeIbCTBO MAaTeMAaTUYECKUX OTHOILIEHUH M HaxOXICHHE
reOMETPUUYECKUX BEJIIMYMH, IPUMEHSS U3BECTHBIE METO/IbI IIPU PEIICHUH MaTeMaTHUYEeCKUX
3aJ1a4 TOBBIIIEHHOTO M BHICOKOTO YPOBHSI CJIOXKHOCTH;

® TIPUMEHATH MPOCTEHIINE MPOTpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3aa4;



U3BIIEKaTh, MPEOOPA30BBIBATh U UHTEPIPETHPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKaX;

IIPUMEHATh II0JyYCHHBIC 3HAHMS HA IPAKTUKE: CPAaBHUBAThb U aHAJIM3UPOBATH PEabHbIC
CUTyallH, IIPUMEHATh N3YYEHHBIC IOHATHUSA B IIPOLIECCE IOUCKA PEILIEHUS MAaTEMaTHYECKU
cOpMyYIUPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh pEaJIbHbIC CHTYyallMd Ha S3bIKE
TE€OMETPHH, HUCCIENOBATH ITOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM TI€OMETPUYECKHX
MOHATUM M TeopeM, ammapara aiareOpbl, penarb MPaKTUYECKUE 3a7aud, CBSI3aHHBIE C
HaXO0XJACHUEM I'€OMETPUYECKUX BEJINYMH;

UMEThH TMPEJICTaBICHUs] 00 OCHOBHBIX 3TallaX Pa3BUTHs F€OMETPUU KaK COCTAaBHOW YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaromunicss HayYuTCs:

CcBOOOJHO OINEPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C LWJIMHAPUYECKOW, KOHUYECKOW W
chepruecKoil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI OTYyYEHUS;

OIIEPUPOBATh TIOHATHSMH, CBS3aHHBIMH C TEJaMHU BpAIICHHS: MHJIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrmo3HaBaTh Tena BpalleHus (IMIMHIpP, KOHYC, cepa U map) U OOBSICHITH CIIOCOOBI
TIOJIyYEHUS TeJl BpallleHUs;

KJaccu(UIMpPOBaTh B3aMMHOE PACIIONIOKEHHE CEPBI U TUIOCKOCTH;

BBIYHCIISATH BEJIMYUHBI AJICMEHTOB MHOTOTPAHHHUKOB U TEJ BpalICHHsI, 00BEMBI U TUIOMIAN
MMOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJI BPAIICHUS, TEOMETPUICCKUX T ¢ IPUMECHEHUEM
opmyu;

CBOOO/IHO OIEPUPOBATH MOHSATHUSAMH, CBSI3aHHBIMH C KOMOWHAIIMSIMHU TN BpAIICHUS WU
MHOTOTPaHHUKOB: MHOTOTPAHHMK, BIHCAHHBIA B cdepy U OMHMCAHHBIIA OKOJO chepsl,
cdepa, BIIMcaHHAas B MHOTOTPAHHUK HITU TEJIO BPAIICHHUS,

n300paxkaTh U3ydaeMble (UTYpBI, BBIMONHATH (BBHIHOCHBIE) IUIOCKHUE YEPTEXKH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJA CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUs Tel
BpAIICHHUS,

W3BJIEKAaTh, MHTEPIPETUPOBATH U MPEOOPa30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOO/THO OTIEPUPOBATH MIOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSATE OIEPAIMH HAJI BEKTOPAMHU;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKApPTOBOH CHCTEME KOOPAMHAT;

pemiath TeOMETPHUYSCKHE 3aJladll Ha BBIYHCIICHHE VIJIOB MEXAY MPSAMBIMA U
IJIOCKOCTSIMU, BBIYUCIICHHE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B I1I€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHHH,

CBOOOJ/IHO OTIEPUPOBATH MOHSATHSAMH, CBSI3aHHBIMU C JIB)KCHHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBUXKECHUN;

BBITIOJTHATh HM300paKCHUsST MHOTOTPAHHUKOB WM T BpAIICHHS IPH TapalieTbHOM
nepeHoce, IMEeHTPATbHONH CHMMETpPUH, 3epKajJbHON CHMMETPHUH, MPH IOBOPOTE BOKPYT
npsiMoii, mpeoOpa3oBaHus MOA00MS;

CTPOWTH CE€UYCHUS] MHOTOTPAaHHUKOB M TEJ BPAIICHHUS: CEUCHUS IIMIIMH/Ipa (MapauielbHO U
MEPIIEHINKYIISIPHO OCH), CeUeHHsI KOHyca (MapajulelbHbIE OCHOBAHHIO W TIPOXOJISIINE
4yepes BEepIINHY), CEUCHHUS 11apa;

WCTIOJB30BaTh METOJBl IMOCTPOSHUS CEUSHH: METOJA CJIEN0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMUS, METOJT TIEpEHOCA CEKYIIIEH TTOCKOCTH,

JIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHHUS,

MPUMEHITh TeoMeTpuYeckne (aKThl s pEIICHUS CTePEOMETPUYECKHX — 3ajad,
MPEIIOJIAraloNIMX HECKOJIbKO INAaroB PEIICHUs, €CIU YCJIOBUS NMPUMEHEHUS 3aJaHbl B
SIBHOM M HESIBHOH (hopMme;

pemars 3aJayd Ha JI0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH H HaXOXKICHHE
reOMETPUUYECKUX BEJIUYUH;



® [PUMEHATH NPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAIL[MOHHBIE CUCTEMBI IIPU
pELICHUHU CTEPEOMETPUYECKUX 3a/1aY;

® [IPUMECHATH IOJYyYEHHBIE 3HAHUS Ha IIPAKTUKE: CPAaBHUBATh, aHAJTU3UPOBATh U OLIEHUBATH
peaJIbHbIE CUTYallUH, IIPUMEHATh M3yYEHHBIC IOHATHSA, TEOPEMBI, CBOMCTBA B IIpoLiEcCe
MOUCKA pELICHUS MaTeMaTHYeCKu CQOPMYIUPOBAaHHOW NPOOIEMbI, MOJEIUPOBATH
peanbHBIE CUTYyallMM Ha S3bIKE I'€OMETPUHU, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJb30BAHUEM TE€OMETPHUECKUX TIOHSATHA M TEOpeM, ammapara aireOpsl, pemaTh
MIPAKTHUYECKHUE 3aa41, CBSI3aHHbBIE C HAXOXKICHUEM T€OMETPUYECKUX BEIUYMH;

® UMETh IMPEJCTABICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHUSA I€OMETPUH KaK COCTABHON YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

[ ]

TEMATHYECKOE INIAHUPOBAHMUE 10 KJIACC

KoJsnuyecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanue

Ne (uudposbie)
a3JeJI0B M TEM KonrpoJuanubie IIpakTHueckue
nm P Bcero P P 00pa3zoBaTeJbHbIe

NPOrpamMMbl padoThI padoTeI pecypebl

BBeneunue B
CTEPEOMETPHUIO

23 1

Bzaumnoe
pacmoJIoKEHNE
MPSMBIX B
MIPOCTPAHCTBE

[TapannenbHOCTD
MPSIMBIX U
TIJIOCKOCTEN B
MIPOCTPAHCTBE

IleprieniMK-CTH
MPSIMBIX U
MJIOCKOCTEH B
MIPOCTPAHCTBE

25

Vel u
paccTostHuUs

6 MHororpaHHUKH 7 1

Bexkrops! B
IIPOCTPAHCTBE

12

IToBTOpEHME,
000011IEHE U
cHUcTeMaTU3aLus
3HAHUU

Bcero 102 6 0




11 KUIIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0OB U TEM K 11 (L ppoBIe)
/i E senon 1 Beero Oﬁl-ITpo.JIBHLIe pﬁaKaneCKne 0Gpa3oBaTETbHbIC
porp PaooThI PaooTbI pecypebl
Ananutuyeckas
1 15 1
reoMeTpus
IToBTOpEHME,
00001eHNE 1
2 » 15 1
cHUcTeMaTH3aIus
3HAHUU
O0BEM
3 17 1
MHOTOI'PaHHHUKA
4 Tena Bpaienus 24 1
Inomanu
MOBEPXHOCTHU U
5 P 9 1
00BEMBI KPYTIIBIX
Tel
6 JIBrokeHUs 5 1
[ToBTOpEHHE,
00001eHNe 1
7 » 17 2
cHUcTeMaTH3aIus
3HAHUU
Bcero 102 8 0




INOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoabu
ble padoThbI

IIpakTHyec
KHe padoThl

Jara
U3y4eH
us

DJIeKTPOHHbBbIE
uugposbie
oOpa3oBareJib
HbIE Pecypchl

Thb n III1 Ha
YpOKax.
PaBHOOCIpEHHBIN,
PaBHOCTOPOHHUM
TPEYTrOJbHUKH.
[Ipusnaku
paBeHCTBA
TPEYTrOJbHUKOB.
Pemenue 3amau.

[IpssMoyTobHBIN
TPEYTrOJIbHUK.
Pewmenne 3anau.

CaolicTBa cpeqHeit
JIMHUH, MEIHaH
TPEYTOJIbHUKA.
Pemenue 3amau.

Yron mexny
KacaTelIbHOM U
XOPJOH.
Bnmcanusii n
ONHCaHHBIN
YETBIPEXYTOJIBHUKHU

ITnomanm.
Dopmyisl
IJIOIIAIEH IITOCKUX
¢uryp. CpoiicTBa
ILTIOIIACH.

[Tpuznaku momobus
TPEYTOJIbHUKOB.
IInomanu
MoA00HBIX Uryp.
IIpenmer
CTEPEOMETPHH.
OcHOBHBIC
MMOHATHUS
CTEpPEOMETPUU
(Touka, mpsimas,
IIOCKOCTb,
MIPOCTPAHCTBO).

AKCHOMEI




CTEPEOMETPUH H
MEPBLIC CICACTBUA
U3 HUX

10

11

12

13

14

AKCHOMBEI
CTEpEOMETPUU U
TIePBBIC CICICTBUS
n3 Hux. CrocoOsl
3aJIaHusI IPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o3HaueHust
MIPSIMBIX U
IUIOCKOCTE

[TapamiensHas
OpOeKIUs GUrypsbl.
N3o6paxkenue
burypsl.
OcHoBHbIE
CBOMCTBA
HapajebHOro
POCKTHPOBAHUSI.

Pemenne 3amau Ha
MIPUMEHEHHUE
aKCHUOM
CTEPEOMETPUHU U UX
CIIEACTBHSL..

[TapannensHOCTH
NPSIMBIX, IPSAMOU U
MJIOCKOCTH.
[TapamiensHbie
psIMbIE B
IIPOCTPAHCTBE.

[TapannensHOCTH
TPEX NPAMBIX.

15

16

17

[TapamiensHOCTD
psIMOH U
IIJIOCKOCTH.
Pemmenue 3agaq mo
TEME
«[TapamnenbHOCTh
IPSIMBIX, IPSAMON 1
IIJIOCKOCTH
Pemmenue 3agad mo
TEME
«[TapamnenbHOCTh
IPSMBIX, IPSIMOHN U
IIJIOCKOCTH.

18

Bzaumnoe




pacrosioxxeHue
IpPSMBIX B
IPOCTPAHCTBE.
Yrou Mexay nByms
HPSMBIMH.

19

20

Bzanmuoe
pacroyioxeHue
MPSIMBIX B
MIPOCTPAHCTBE.
VYron Mmexay 1Byms
MPSIMBIMHU.

CxkpemuBaroiuecs
psIMBIE.

21

CxkpemmBaromuecs
npsIMBIE.

22

Yriael ¢
COHANpPaBJICHHBIMU
CTOPOHAMH.

23

Yriael ¢
COHANpPABJICHHBIMU
CTOPOHAMH.

24

25

Yron mexay
IPSMBIMH.
Yron mexnay
IPAMBIMH.

26

27

Pemenue 3agaq mo
Teme «B3anmHoe
pacmoJioKEHNe
NpsIMBIX B
MIPOCTPAHCTBE.

[TapamiensHbie
IJIOCKOCTH.

28

CaoiicTBa
rnapasiesibHbIX
IIJIOCKOCTEMH.

29

Terpasap.

30

Terpasap.

31
32

33

34

[Tapamienenunen.
[Tapannenenumnen.
3agaun Ha
IIOCTPOEHHUE
CEUEHHUH.

3agaun Ha

MOCTPOEHUE
CEUECHU.

N

35

3agaun Ha




MIOCTPOECHUE
CESUYECHU.

36

37

3amauu Ha
MIOCTPOCHUE
CESUYCHHUH.

Konrtponbnas
paborta Nel mo
TeMe
«[TapannenbHOCTh
MPSIMBIX |
TJIOCKOCTE.

38

Ananuz
KOHTPOJbHOU
paboThL.
[leprieHqUKYIAPHBI
€ IpsIMbIC B
MIPOCTPAHCTBE.

39

40

[TapannensHbie
IIpSIMBIE,
NEepPHEHANKYJISPHbI
€ K IJIOCKOCTH.
[Ipu3nak
NEePHEHANKYIISIPHOC
TH NIPSIMOM U
IIJIOCKOCTH.

41

Teopema o ipsmoti,
MEPIEHANKYIISIPHO
1 IIJIOCKOCTH.

42

43

OproroHnansHOe
IIPOEKTHPOBAHHUE.

Pewenue 3anau o
TeEME
«IIEPIIEHIUKYISAPH
OCTb IPSIMOU U
IIJIOCKOCTH.

44

Pewenue 3anau o
TeME
«IIEPIIEHIUKYIISIPH
OCTb IPSIMOU U
IIJIOCKOCTH.

45

Pewenue 3anau o
TeME
«IIEPIIEHIUKYISIPH
OCTb IPSIMOU U
IIJIOCKOCTH.

46

Paccrosiaue ot
TOYKH 10




IIJIOCKOCTH.

47

48

Teopema o Tpéx
MEPHEHINKYIIAPax
Teopema o Tpéx
MEePIeHIUKYIIspax

49

50

51

52

Yron mexny
pAMON 1
MJIOCKOCTBIO.

Yron mexny
pSAMON 1
MJIOCKOCTBIO.

Yron mexny
pSAMON 1
MJIOCKOCTBIO.
[Tpoekuust purypsi
Ha TJIOCKOCTb.
Pemenue 3agau no
TeMe
MEPICHIUKYISP U
HAKJIOHHBIE. YTOII
Meay NpsSIMOU U
MIJIOCKOCTBIO».

53

JIByrpaHHblii yroiu.

54

55

56

JIByrpaHHbIi yrou.
JIByrpaHHBIN yrou.
JInnenHbI yroiu

JIBYTPAHHOI'O yIJla

JIByrpaHHBIN yrou.
CBOMCTBA

JIMHEWHOTO yria
JIBYTPAHHOI'O yIJia.

57

Tpexrpanusiii u
MHOT'OI'PAHHBIE

YTJIBIL.

58

CBolicTBa INIOCKUX
U IByXTPaHHbBIX
YIJIOB
TPEXTPaHHOTO

yria.

59

60

Teopemsbl
KOCHUHYCOB U
CUHYCOB JJIs1
TPEXTPAHHOTO
yria.

[Tpu3nak
HEPIEHINKYIAPHOC
TH ABYX




IIOCKOCTEH.

61

62

[Tpusnak
NEepPHEHANKYISIPHOC
TH JIBYX
TJIOCKOCTEH.
Konrtponbnas
pabota Ne2 mo
TeMe
«llepnieHIUKYISIpH
OCTb MPSIMBIX U
IJIOCKOCTEH.

63

Ananuz
KOHTPOJbHOU
pab6ortsl. [lonstue
MHOTOTpaHHHKA.

64

65

[Tpusma. IIpsimast u
HAaKJIOHHAs TPU3MBbI
[Ipusma. IIpsamas
npu3Ma

66

[Tupamupa.

67

68

69

[IpaBunbHas
NUpaMua.

Yceuénnas
UpaMua.
Pemenue 3agaq mo
teme «IIupamunar.

70

71

72

Cummerpus B
IPOCTPAHCTBE.
Brimykiisie
MHOTOTPaHHHKH.
Teopema Ditnepa.
[IpaBunbHBIE
MHOTOTPaHHHKH.

73

74

DeMEHTHI
CUMMETPUHN
NPaBUIIBHBIX
MHOTOTPaHHHUKOB.

Pemenue 3agau no
teme «lIpaBunbHbIC
MHOTOTPAHHUKU.

75

Pemenue 3agau no
teme «lIpaBunbHbIC
MHOTOTPAHHUKU.

76

Pemenue 3agau no
teme «lIpaBunbHbIC
MHOTOTPAHHUKN.




77

KonTponbHas
pabora Ne3 mo
TeMe
«MHOrorpaHHUKN»

78

79

80

Ananu3
KOHTPOJIBHON
paboTsl. [TonsTHS:
BEKTOD B
MPOCTPAHCTBE,
HYJIEBOU BEKTOP,
JUTMHA HYJIEBOTO
BEKTODA.

IToasarus:
KOJIJTMHEAPHBbIE,
COHAIIPaBJICHHBIE U
MIPOTUBOIIOJI0KHO
HaIpaBJICHHbIE
BEKTOPBI.

PaBencrtso
BEKTOPOB.

81

JlewcTBus C
BEKTOpaMHU:
CJIO’)KEHUE U
BBIYNTAHHE
BEKTOPOB.

82

83

JlericTBus C
BEKTOpaMU: CyMMa
HECKOJIBKHX
BEKTOPOB.

JlewicTBus ¢
BEKTOpaMHU:
YMHOXXEHHUE
BEKTOpa Ha YHCIIO.

84

85

ITonsatue
KOMILJTAHApPHBIE
BEeKTOpHI. [Ipn3Hak
KOMILJIAHAPHOCTH
TpPEX BEKTOPOB.

IIpaBuno
napajuleenunesa.

86

Paznoxenue
BEKTOpa IO TPEM
HEKOMILJIAHAPHBIM
BEKTOpam

87

[IpsamoyronbHas
cucrema
KOOpJMHAT B




IPOCTPAHCTBE.

88

89

90

Koopaunatsl
BEKTOpa.

CBsi3b MEXITY
KOOpPJIMHATAMH
BEKTOpa U
KOOpPJIMHATAMH
TOYEK

VYron mexny
BEKTOpPAMH.
CxansipHoe
MIPOU3BEICHUE
BEKTOPOB.

91

92

93

Pemienue 3anau o
teme "BekTopst”

Kontponbnas
pabota Ned o
teme "BekTopsr".

[ToBTOpEHue.
[TapamiensHOCTH
MPSIMBIX U
IIJIOCKOCTEH.

94

95

96

[ToBTOpEHuUeE.
[IepnieHauKyIsIpHO
CTb NIPSAMBIX U
IIJIOCKOCTEM.

IToBTOpEHHE.
MHOrorpaHHukKkH.
[ToBTOpEHME.
Pewienue 3anau.

97

98

99

100

IToBTOpEHHE.
Pemenue 3agau.

HNrorosas
KOHTpPOJIbHAS
pabora.

IToBTOpEHME.
O0600611IEHNE TT0
TemaM 10 kiacca

IToBTOpeHue.
O0001enue 1Mo
TtemaM 10 kiacca

101

IToBTOpeHwme.
O0001enue 1Mo
TemaM 10 kiacca

102

IToBTOpEeHME

Bcero

102




11 KUIIACC

Ne
n/ Tema ypoka
n

IToBTOpeHune
TEMBbI
"Koopaunatst
BEKTOpa Ha
IIJIOCKOCTH U B
npoctpaHcTae"

KoanuecTBO 4acoB

Becer  KoHTpobH
0 ble paboThI

IMpakTnyeck
ue padoTsl

Jara
H3yYeH
usi

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibH
ble pecypchl

[ToBTOpEeHUE
TEMBbI
"CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB"

IToBTOpeHune
TEMBbI
"Boruncnenue
yria Mexay
BEKTOpPaMHU B
npocTtpaHcTae"

IToBTOpeHNE
TEMBI
"VYpaBHeHHE
MIPSIMOH,
MPOXOIALLEH
yepe3 JABE TOUKH"
YpaBHeHue
IIJIOCKOCTH,
HOpMaJlb,
YpaBHEHHUE
IIJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IIJIOCKOCTH,
HOpMalJlb,
ypaBHEHUE
ILUIOCKOCTH B
OTpe3Kax

Bexkropnoe
IIPOU3BEJICHUE

JInHelHbIe
HEpaBEHCTBA,
JIMHEHHOE
MpOrpaMMHUpPOBaH
ne




JImueitnpie
HEpaBEHCTBA,
JIMHEHHOE
MpOorpaMMHUpPOBaH
ne

10

AHanmutnyeckue
METO/JIbI pacuéra
yriia MeXIy
MPSIMBIMU B
MHOTOTPaHHUKAX

11

AHanmuTnyeckue
METO/JIbI pacuéra
yriia MeXIy
INIOCKOCTSIMH B
MHOT'OIPaHHUKAX

12

13

dopmyia
paccTosiHUsL OT
TOYKH J0
IIJIOCKOCTH B
KOOpJMHATAaX

Haxoxnenue
paccTosHUM OT
TOYKH JI0
IJIOCKOCTH B Ky0e

14

15

Haxoxnenue
pacCcToOsHUM OT
TOYKHU 10
IIJIOCKOCTH B
[IPaBUIILHON
ApaMuie
KoHntponbHas
pabota
"AHanuTH4ecKast
reomeTpus”

16

Ceuenus
MHOFOFpaHHI/IKOB .
CTaHJapTHBIE
MHOTOTPaHHUKHU

17

Ceuenug
MHOFOFpaHHI/IKOB .
METOJI CIIEIOB

18

Ceuenus
MHOFOFpaHHI/IKOB .
CTaHJIapPTHHIE
IUIOCKOCTH,
MepECeUCHUS
MIPSIMBIX U
MIOCKOCTEH




19

[TapannensHble
IIpsIMBIE U
IJIOCKOCTH:
napajuiesibHble
ceueHust

20

[TapannensHble
MpsIMbIE U
IJIOCKOCTH:
pacuér
OTHOIICHUI

21

22

23

[TapannensHble
IpsiMbIE U
IIJIOCKOCTH: YIJIbI
MEXy
CKpELIMBAIOIINM
UCS IPSIMBIMU
[lepnenukynspH
bI€ MIPSIMbIE U
IJIOCKOCTH:
CTaHJIapTHbHIE
napsl
NEPIEHUKYIIAPH
BIX IJIOCKOCTEH U
MIPSIMBIX,
CUMMETpUU
MHOTOTPaHHUKOB
[Iepnengukymnsapa
bI€ MIPSIMBIE U
IIJIOCKOCTH:
TEOpeMa O Tpex
MepIeHIUKYIIApa
X

24

25

26

IleprienuKynspH
bI€ TIPSIMBIE U
IJIOCKOCTH:
BBIYHCIICHUS
JUIAH B
MHOTOTpaHHUKaX

[ToBTOpEHME:
TUTOIIAAN
MHOTOYT'OJIbHUKO
B, GOPMYIIBI JUIS
IUIOIIAJICH,
COOOpaxeHus
noo6us
IToBTOpEHuUE:
IUIOINAAN
MHOT'OYTI'OJIbHUKO




27

28

B, (hopmysibl miist
TUIOILACH,
COOOpaKEeHHS
og00us

IToBTOpEHuUeE:
IIOLIA I
MHOTOYTOJILHUKO
B, (hopmyIbl miist
TUIOIIACH,
COOOpaKEeHHS
og00ust
[Inomanu
CEYCHMIT
MHOTOTPaHHUKOB:
IO
MMOBEPXHOCTEM,
paspe3aHus Ha
JacTH,
COOOpaxeHUs
noxoous

29

IInomann
CEUYEHUI
MHOI'OTPaHHUKOB:
IR 1IENINS
IMOBEPXHOCTEM,
pa3pe3aHus Ha
4acTH,
COOOpaKEeHUS
Mog00us

30

KonTponbHas
paborta
"[ToBTOpenue:
MHOTOTPaHHUKH,
ceueHus
MHOTOTPaHHUKOB

31

O0ObéM Tena.
O0beM
MPSIMOYTOJIBHOTO
napasIe/ICIIITe,]
a

32

3amaun 00
yBOEHUU Ky0a, 0
KBaJpaType Kyoa;
O TPUCEKITUH
yria

33

CrepeomeTpuuec
KM€ 3aJ]a4H,




CBSA3aHHEIE C
00BEMOM
PSIMOYTOJIBHOTO
napasuIesICIIIe,]
a

34

35

[Tpuxnagaeie
3aJla4u,
CBSI3aHHBIE C
BBIYHCIIEHUEM
00BEMa
MPSIMOYTOJIBHOTO
napajuieJeuIe;|

a

O0BEM mpsiMoit
HPU3MBI

36

CrepeomeTpuuec
KHe 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB TIpsIMON
PU3MBI

37

IIpuknagueie
3aJ1a49M,
CBsI3aHHBIE C
00BEMOM IIpsIMON
MIPU3MBI

38

39

40

Brraucnenue
00BEMOB TEJI ¢
IIOMOIIBIO
OITPENIEIIEHHOTO
WHTErpaa.
O0BéM
HaKJIOHHOM
MIPU3MBI

Brrancienue
00BEMOB TEJI C
IIOMOIIILIO
ONPEACIEHHOTO
WHTEeTpaa.
O0BéM

| MIUpaMU bl

dopmyna 06bEMa
A PaMUJIBL.
OrHomeHne
00BEMOB
MUPaMH]T C
00IIUM yTIIOM

41

dopmyna 00bEMa




MMUPaAMU/IBI.
OTHoleHue
00BEMOB
MUPaMH]T C
00IIM yTIIOM

42

43

44

CrepeomeTpuuec
KUeE 3aJ1a4H,
CBSI3aHHBIE C
00BEMaMHu
HaKJIOHHOM
MIPU3MBI

CrepeomeTpuuec
KHe 3a/1a4H,
CBSI3aHHBIE C
o0BEMaMu
TUPAMUIBI

IIpuknagueie
3aJ1a4M 10 TeMe
"O0BEMBI TENT",
CBSI3aHHEBIC C
00BEMOM
HaKJIOHHOM
MPU3MBbI

45

46

47

48

[Ipuxnagueie
3aJ1a4M [0 TeMe
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM
MTAPAMUTBI

[IpumeHeHne
00BEMOB.
Brraucnenue
paccTosiHus 10
IUIOCKOCTH

KoHntponbHas
pabota "O0bEM
MHOT'OrpaHHHUKa"

Hunuuapuueckas
MTOBEPXHOCTb,
oOpa3ymomue
HWIAHAPUYECKON
MMOBEPXHOCTHU

49

Humsap.
[Ipssmoit
KpYTrOBOH
HWIAHAP.
IInomans
MMOBEPXHOCTH




HUAJTUHIPA

50

51

52

53

Konnueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
MTOBEPXHOCTH.

Konyc

Ceuenue koHyca
IJI0CKOCTBIO,
NapajuIeIbHON
IJIOCKOCTH

' OCHOBAHUs

VceuénHnlit
KOHYC.
N3obpaxenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB
IInomann
OOKOBOI
MMOBEPXHOCTU U
MTOJTHOH
MMOBEPXHOCTHU
KOHYyca

54

55

IImomane
OOKOBOI
IOBEPXHOCTH U
TTOTHOM
IOBEPXHOCTH
KOHYCa

CrepeomeTpuuec
KM€ 3a7]auil Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHHE,
MOCTPOEHUEM
CEUYCHUI
LIUIIAHIPA,
KOHYyca

56

CrepeomeTpuuec
KHe 3a7]auil Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHHE,
MOCTPOEHUEM
CEUYCHUI
LIUIIAHIPA,
KOHYycCa

57

[Ipuxnagaeie
3aJ1a9u,




CBs3aHHBIC C
MUJIIMHAPOM

58

IIpukianueie
3a/1a4H,
CBSA3AHHBIC C
LWIMHIPOM

59

Cdepa u map

60

Ilepeceyenue
cdepsl 1 mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
cepsl
IJIOCKOCTBIO. By
U U300paXxeHne
mapa

61

62

IIepeceuenue
cdepsl U mapa ¢
TJIOCKOCTBIO.
Kacanue mapa n
chepsl
IJIOCKOCTBIO. Bup
1 U300pakeHne
mapa

YpaBHeHue
cdepsl. [Tnomanp
chepsl u eé
yacTeu

63

64

Cummerpus
cdepsl U mapa
CrepeomeTpuuec
KHE 3a/1a4M Ha
JI0Ka3aTeIbCTBO U
BBIUHCIICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,
MMOCTPOCHHUEM UX
CECUCHUI
IIOCKOCTBIO

65

CrepeomeTpuuec
KHe 3a7a9y Ha
JI0Ka3aTeNbCTBO U
BBIYHCJICHUE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHUEM HX
CEUYECHMI
IUIOCKOCTBIO

66

IIpukiiagueie




3ajJauu,
CBSI3aHHBIE CO
cthepoii u mapom

67

[ToBTOpEHMeE:
OKPY>KHOCTb Ha
IJIOCKOCTH,
BBIYUCIICHUS B
OKPY>KHOCTH,
CTaHJapTHbHIC
noxoous

68

69

70

Pazauunsie
KOMOMHAIINH TET
BpaleHus 1
MHOT'OTPaHHUKOB
3agauu 1mo TeMe
"Tenau
MTOBEPXHOCTH
BpareHus"
3amaum 1o TeMe
"Tena n
MMOBEPXHOCTHU
BpaieHus"

71

72

73

74

75

KonTponbnas
pabora "Tena u
MMOBEPXHOCTHU
BpareHus"
O0BéM
HWIHHIIPA.
Teopema 06
00BbEMeE MPSAMOTo
WIHH]IPA
Brrunciaenue
00BEMOB TeJI C
ITOMOIILIO0
ONPEACIEHHOTO
WHTETpaIa.
O06BEM KOHYCA
IInomamu
OOKOBOH U
TTOTHOM
MMOBEPXHOCTHU
KOHYca

CrepeomeTpuuec
KM€ 3aj1aui,
CBA3aHHBIC C
BBIYHMCIICHUCM
00BbEMOB
LIWINH]PA,




KOHYycCa

76

77

[Tpuxnagaeie
3aJ]a41 110 TEME
"OO0BEMBI U
IUIOILA I
MOBEPXHOCTEH
Ten"

O0BeM mapa u
I1apOBOTO
CEeKTOpa.
Teopema 06
o0BEMe mapa.
[Tnomane chepsr.
CrepeomeTpuuec
KHE 337124,
CBSI3aHHBIC C
BBIYUCIICHHEM
00BEMOB mapa,
IapOBOTO
CerMEHTa U
IapOBOTO
CeKTOpa

78

IIpuknagueie
3a7a4M 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM 11apa U
TTOIIAIBIO
cdepsl.
CooTHoIIECHUS
MEXIy
IIOIIAASIMH
IIOBEPXHOCTEU U
00BEMaMHU
IMOJJOOHBIX Tl

79

ITomoOHBIE TENA B
MIPOCTPAHCTBE.
N3meHeHue
o0BEMa npu
OJ00MH.
CrepeomeTpuuec
KHE 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB Tl U
IUIoIaaei
MOBEPXHOCTEM

80

KonTponbnas
pabota




81

"Tlnomanu
MMOBEPXHOCTU U
00BEMBI KPYTJIIBIX
Ten"

JBro>keHus
MPOCTPAHCTBA.
OTtoOpakeHusl.
JBrxeHus u
PaBEHCTBO
¢duryp. O6mme
CBOICTBA
IBUKCHUH

82

83

84

Bunnl nBukeHui:
MapayieabHbIA
MepeHoc,
[EHTpAJTbHAS
CUMMETpHUS,
3epKajIbHas
CUMMETPUS,
MIOBOPOT BOKPYT
IpsIMOM
[IpeoOpazoBanus
nogoous. [Ipsmas
u cdepa Ditnepa
I'eomeTpuueckue
3a/laud Ha
MIPUMCHCHHE
JIBUKCHHUS

85

KoHnTponbHas
pabota "BekTopsl
B ITpoCTpaHcTBE"

86

87

Ob6o0uaromiee
noBtopenue 11
TIOHATUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3anus
3HAHUM:
"[TapanienbHOCTb
MPSIMBIX U
IJIOCKOCTEN B
IpocTpaHcTBe"

Oo6o6maromee
noBtopenue 11
MOHATUH U
METOJIOB Kypca
reomerpun 10-11




KJIaCCOB,
cucTeMaTu3alus
3HAHUMU:
"BexTops! B
npocTtpaHcTae"

88

89

Ob6o61maromee
nosropenue 11
MOHSITUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTH3alUs
3HAHUM:
"BekTopsl B
npocrpaHcree”

Oo6o06mraromee
noBtopenue 11
MMOHSTUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTH3alUs
3HaHuii: "O0beM
MHOTOI'paHHUKa"

90

Ob6o0uaromiee
noBtopenue 11
TIOHATUH U
METOJI0B Kypca
reomerpun 10-11
KJIaCCOB,
CUCTeMAaTH3alIUs
3HaHuit: "O0beM
MHOIOrpaHHHUKa"

91

92

O6o6maromee
noBTtopenue 11
MOHATUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cUCTeMaTHu3aIus
3HAHHI:
"[Tmomanu
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX
Ten"

O06o0mmaromiee
nosropenue 11
MMOHATUH 1
METOJIOB Kypca




93

94

95

96

97

98

99

reomerpun 10-11
KJIaCCOB,
CUCTEeMaTH3alUs
3HAHUM:
"Tlnomanu
MMOBEPXHOCTU U
00BEMBI KPYTJIIBIX
Ten"

Htorosas
KOHTPOJIbHASI
pabota

Htorosas
KOHTPOJIbHASI
pabota

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3anus
3HAHUU

Hcropus
pa3BUTHS
CTEpPEOMETPUHN
KaK HayKu U e€
pOJIb B pa3BUTUU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHS
CTEpEOMETPUHN
KaK HayKHu U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHS
CTepEeOMETpUH
KaK HayKHU U eé
pOJIb B pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHS
CTEpPEOMETPUH




100

101

KaK HayKH U e€
pOJb B pa3BUTHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BuTUs
CTEPEOMETPUHU
KaK HayKHu U e€
pOJib B pa3BUTHHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHS
CTEpPEOMETPUU
KaK HayKu U e€
pOJib B pa3BUTHH
COBPEMEHHBIX
WHXXCHEPHBIX U
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

I'eomerpust YMK JI. C. ATtanacsn, B. ®@. byry3os, C. b. Kagomuesa 10-11 kiaccsl
METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

I'eomerpust YMK JI. C. Atanacsn, B. ®@. byry3os, C. b. Kagomuesa 10-11 kiaccsl
MeTtoanuyeckne pekoMenaanum Kk yueonuxy JI. C. Aranacsina, B. @. byry3osa, C. b.
Kanomuesa u ap.,2023r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



