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|. ITossicHUTeJIbHAYA 3aIIUCKA

[IporpaMMma o reoMeTpur Ha ypOBHE CpeaHEero odiiero oOpa3zoBaHUs MOJTOTOBICHA Ha
ocaoBe ®I'OC COO, ®OIT COO, Konmenuuu mnpenogaBaHus MareMaTuku B Poccuiickoit
Oenepannn  (yrBepkaenaPacnopsokenuem  [IpaBurtensctBa Poccuiickoit  deneparuu ot 24
nexadbpst 2013 r. N 2506-p), ¢ yu€rom pacmpenenéHHbIX M0 KilaccaM MPOBEPSAEMbIX TPEOOBAHHI
K pe3yJibTaTaM OCBOCHHs 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO 001ero oopa3oBaHusl.

[TosicauTenpbHAS 3aMMCKa OTpaXKaeT OOIIUE e U 3a7a4d U3y4yeHUs TeOMETPUH, MECTO B
CTPYKType Y4eOHOro IjiaHa, a TakKe MOAXOIbl K OTOOPY COJEpKaHUS W OINpeAeNCHUIO
TUTAHUPYEMBIX PE3yJIbTaTOB.

Copepxanue 00y4eHHsI PacKpbIBaeT coepraTelibHble JUHUH, KOTOpBIE IpeiararTcs
JUTSE 005I3aTEIBHOTO U3YUEHUS B KXKIOM KIIacCe Ha YPOBHE CPEIHETo 001ero oopa3oBaHusl.

[Tnanupyemsble pe3yabTaTbl OCBOEGHUS MPOTPAMMBI IO TEOMETPHUH BKJIIOYAIOT JIMYHOCTHBIE,
METanpeMETHbIE PE3yJabTaThl 32 BECh NEpUOA OOydYeHHS Ha YypPOBHE CpPEIHEro OOMIeTo
o0pa3oBaHUs, a TAKXKE MPEIMETHBIE TOCTHKEHUS 00yJaroIIerocs 3a KaKIblid ToJ] 00y4eHHsI.

1.1. CBs3b pado4eil nporpamMmMbl y4eOHOro Kypca «I'eomerpus»c
NporpaMmMoi BocnuTanus Ha yposue COO

PaGouast mporpamMma y4yeOHOTO Kypca «I'€OMETpUS»OpPUEHTHPOBAHA Ha IEJICBbIC TPUOPHUTETHI,
chopmynupoBaHHbie B paboueii nporpamme Bocriutanuss MBOY COUI um. A.M.Cenumiena
c.BonoBo. T'eomerpusi crmocoOCTBYeT CO3JaHMIO OJArONPHUSATHBIXYCIOBHHA IS Pa3BUTHS
COIMAJILHO 3HAYMMBIX OTHOIIICHUH MIKOJHLHUKOB U MPEXK]IC BCETO IICHHOCTHBIX OTHOIICHUH:

- K 3HaHWSIM KaK WHTEJUICKTYaJbHOMY pecypcy, oOeclieunBaronieMy Oyiayliee 4eloBeKa, Kak
pe3ysbTaTy KPOIOTIUBOTO, HO YBJIEKATEIBHOTO Y4eOHOTO Tpy/Ia.

1.2. O0mas xapakrepucTuka yuedHoro kypca «I'eomerpus»

['eomerpust sBnseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro oOIero
o0pa3oBaHMs, TaK Kak 00ecreunBaeT BO3MOKHOCTh U3YU€HUs JUCLMIUIUH €CTECTBEHHO-HAYYHON
HaMpaBJIEHHOCTH U MPEIMETOB I'yMaHUTapHOro IMKia. Jlornyeckoe MbllIeHHEe, GopMHUpyeMoe
IPU U3YYEHUH OOY4YarolMMUCS MOHATUHHBIX OCHOB I'€OMETPHUH, NP JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOECHUH LIEMIOYKH JIOTHYECKUX YTBEPKACHUI NIPU PELICHUH T€OMETPUUECKUX 3a/1ad, YMEHUE
BBIIBUTAaTh M OMNpPOBEpraTh TMIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS IMPH PEIIeHUU 3ajad
€CTECTBEHHO-HAYYHOT'0 [IUKJIA, B YACTHOCTH (PU3UYECKUX 3a/1a4.

OCHOBHBIMHU COZIEpKATEIBbHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABisAOTCs: «IIpsMble M INIOCKOCTH B NPOCTPaHCTBE», «MHororpanHuku», «Tena
BpallleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/{BHKEHUSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeOoBaHME «yMETh ONEPUPOBATH HMOHATHAMM,
peeBaHTHBIMHU T€OMETPHUH Ha yriIyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepXKATENbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTHUECKUX YMEHHH
pacripeieniieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M 1O ToAaM OOyuYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS
®denepanbHON pabouell MporpaMMBbl, paclpeeIEHHBIM 10 ToJaM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 0O0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpOcaM oOOydaromecs
oOpalainuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TE€OMETPUUYECKUMU
NOHATUSAMHM W HaBBIKAMH IIOCJIEAOBATEIbHO M IOCTYNATENbHO, C COOJIOJCHHWEM NPHUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBbI€ 3HAHMS BKJIIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPHUUYECKUX
npecTaBiIeHUi 00yUaroMXCsl, paciupss U yriayouss e€, oOpa3ys MpOYHbIE MHOXXECTBEHHbBIE
CBSI3H.



[Tepexox K U3y4eHHUIO T€OMETPUH Ha yrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aarh ycnoBus s nuddepeHnmanuu  00ydeHHs, MOCTPOEHUS HWHAUBUAYAIbHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, O00OecneunTh yrIyOJNEHHOE UW3ydyeHHE TEeOMETPUM  Kak
cocTaBsitolIeil yueOHoro npeamera «MaremMaTukay;

HOJArOTOBUTH OOYUYAIOMIMXCS K MPOJOJDKCHUIO M3YYEHUsT MATEMAaTHKH C Y4E€TOM BBIOOpA
Oynymeir npodeccun, obecrieunBas NPEEMCTBEHHOCTh MEXKIY OOMKUM M TPOodecCHOHATbHBIM
o0pa3zoBaHHEM.

1.3. Hean uzyuenust yaeoHoro kypca «I'eomerpus»

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pa3sBUTHE MHIMBHUyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHHUM TIE€OMETpUH, Kak
COCTaBIISIIOLICH mMpeaMeTHOH obnactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHHs] M HUCIOJIb30BaHUS Oosee IIyOOKMX IeOMETPUYECKMX 3HAHUN U
JeHcTBUH, CHeUM(UYHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOTO MPO(ecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAaHUEM MaTEMaTHKH.

[TpropuTeTHBIMH 3aJlJa4aMU Kypca Fr€OMETPUH Ha YIriyOJEHHOM YpPOBHE, pacCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOM KYJIbTYphl H
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOIIMM MUPOM;

dopMHupoBaHHWE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBAaTH W H3y4aTb pa3HbIE  SBICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmapata no pasaeny «CrepeomeTpus» yueOHOro
Kypca r€OMeTpHH;

(GopMUpOBaHKHE YMEHHUS BJIAJETh OCHOBHBIMU HMOHSATHUSIMU O MPOCTPAHCTBEHHBIX (PUIypax
U UX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (GOpMyd U YMEHHME HMX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a1a4;

dopMHpOBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekKaxX, MOJENIAX M B pEaJbHOM MHpeE
MHOTOTPaHHUKH U TeJa BPalleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIH;

¢dopmupoBaHue NOHUMaHUs BO3MOXXHOCTH aKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEOpHi, (OopMHUpOBaHME MOHUMAHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOAAMM [O0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI HMX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKMX 33Jad M 3aJad C MPAKTUUYECKUM CojAepKaHueM, (opMHpOBaHHE
OpeJCTaBiIeHUss O HEOOXOAMMOCTH JI0Ka3aTeNbCTB NpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IPOBECHUH JIEAYKTUBHBIX PACCYyXICHHUIA;

pa3sBUTHE M COBEPILIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyJaromuxcsi, IMO3HaBaTEIbHOW aKTUBHOCTH, HCCIENI0OBATEIbCKUX YMEHHMHM, KPUTUYHOCTU
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dopMupoBaHUe (QYHKIIMOHAIBHONM TI'PAMOTHOCTH, PEJIIEBAaHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MpPOSBICHUS TE€OMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX W MPH U3YyYEHUH APYTUX y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIMPOBAHUS pEAIbHBIX CHUTYyalUil, HCCIEA0BaHUs
MOCTPOCHHBIX MOJIEJIeH, NHTEPIPETAINH [TOJYY€HHBIX PE3yJIbTaTOB.

1.4. MecTo y4yeOHoro Kypca «['eomerpus» B yueOHOM IJIaHe

Ha usyuenue yueOHOro Kypca «l'eomerpus» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kiracce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 ygaca (3 yaca B HeJemio).



Jns peanuzauuu nporpammbl ucnoiib3dytorcss YMK Maremaruka. ['eomerpus, 10 knacc,
Mepsznsik A. T'., Homuposckuit /. A. u ap., OOO Uznarensckuii nentp «Benrtana-rpad, AO
N3parensctBo «lIpocBemienney, .IOMYIEHHbIA K UCIIOIb30BAHUIO MPU PEATU3ALMU UMEIOIIHNX
rOCYy/IapCTBEHHYIO  aKKpeIuTaluioo o0pa3oBaTeNbHBIX MNPOrpaMM  HaydajabHOro  OOIIero,
OCHOBHOTO O0OIIlEro, CpeaHero oOmero o0pa3oBaHMs OpPraHU3AIUSMHU, OCYIICCTBIISIOIIUMU
00pa3oBaresbHYIO JeATeIbHOCTh, TprKa3oM MunnpocsemieHus ot 21.09.2022.Ne858.


https://1zavuch.ru/#/document/99/352000942/undefined/

I1. Conepskanue yuedHoro kypca «I'eomerpus»

10 kaace

[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBo. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxkeHue NpsAMbBIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, MapalleIbHble U
cKpemuBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE IPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IIIOCKOCTH. [lapamnenbHOoe W LEHTpaJIbHOE
IPOEKTHpPOBaHue, n3oopaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MTPOEKTUPOBAHMUS.
N300paxkenue ¢puryp B napamiesIbHOM MPOESKIMU. YTIIbI C COHANIPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IpSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN: Mapajule]bHbIE IUIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETPa3p, NapajuleIeuIe], IOCTPOSHUE CEUCHUI.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPHIEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, IIPSMBIE IapajUIeIbHbIE M IEPHEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEHAUKYJISPHON
IUI0CKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKyasap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYPBI HA TJIOCKOCTb.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IJIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsble yriibl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: nN-yronapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Msbl. [lapamnenenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero coWcrBa. KparTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBUibHas U yceu€HHas nupamuibl. CoiicTBa pédep n OOKOBBIX IpaHel
IIPaBWIBHOM nupaMuel. [IpaBuiibHBIE MHOTOTPaHHMKH: IIpaBWIbHAs NpPU3Ma M INpPaBUIIbHAs
NUpaMuJia, paBUiIbHASL TPEYTOJIbHAS MUPaMUJIa U IPABUIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTAdIP, NOACKAdAP U UKOCADIP.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM IIMPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS MapajulesIeNuIend, CHUMMETPH
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABUIIBHON TUPAMUBI.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE



[ToHsiTHSI: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJIJITMHEApHbIE, COHAIpABJICHHbIE M INPOTHUBOINOJIOKHO HAIIPABICHHBIE BEKTOpPbI. PaBeHCTBO
BEKTOPOB. JIeMCTBUS C BEKTOpaMHU: CJIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXKEHME BeKTopa Ha uucio. CBoiicTBa cioxeHus BekTopoB. CBoiicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuiaHapHble BeKTOpbL. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopeMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUIaHAapHbIM BekTopaMm. llpsmoyronpHas cucrema KOOpJAMHAT B  IIPOCTPAHCTBE.
Koopaunats! BekTopa. CBsi3b MeX1y KOOpPAMHATaMH BEKTOpa M KOOPJIMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKaasipHOE IPOU3BECHUE BEKTOPOB.

11 kmacc

Tesa BpameHus

[ToHATHSA: UUIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAash IOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, OOpasyrolue nopepxHocTed. Tena BpaiieHus:: LUMIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300pakeHune Ten BpalieHus Ha III0CKOCTU. Pa3BEépTka munmuHapa u konyca. CuMmeTpust
chepsl 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuiel ¥ KoHyca. OOBEM 11apa v apoBOro CErMEHTAa.

KomOuHnanmu Tten BpalieHHss U MHOrorpaHHukoB. llpu3ma, BhIucaHHass B LMIMHID,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKoCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOTI'OI'paHHHUK WJIK TCJIO BPpAICHHA.

[Tnomanp MOBEPXHOCTH LMIMHJIpA, KOHYyca, Iulomags cdeprl u e€ dacteid. [lonoOue B
npoctpancTtBe. OTHomeHue 0OBEMOB, TMIIOMIAZE TMOBEpXHOCTEH MOAOOHBIX  uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEPEOMETPUIECKUX METOJIOB.

[ToctpoeHne cedyeHM MHOTOIPAaHHMKOB M TN BpAIIEHUs: CEYEHUS LMIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (mapaiyiesibHble OCHOBAaHHUIO M
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METOJI BHYTPEHHETO POSKTHPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeHHs. [IpsimoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoskenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
PELICHNU TEOMETPUUECKUX 3aad.

J{BMKeHHUs B POCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBa JBW)XEHUH. BuIbl ABM)KEHMI: MapaJlIeNIbHBI NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajbHasi CHMMETpHUs, IIOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogodus. [psmas u chepa
Olinepa.



[11. IlnanupyemMblie pe3yabTaThl y4eOHOro Kypca «I'eomeTpusi»

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHUE:

cOPMUPOBAHHOCTh  TPAKIAHCKOW  IMO3MIMK  OOy4alomerocss Kak aKTHBHOIO U
OTBETCTBEHHOT0 4YJIEHA POCCHUHCKOro O0OIIecTBa, NPEICTaBICHHE O MaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NMYHBIX CTPYKTYp, SIBICHHI, TMPOIEIYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JIPYroe), yMEHUE B3aHMOJCHCTBOBATH C COIMAIBHBIMH HHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOEe BOCTIMTAHME:

c(OPMHPOBAHHOCTh POCCHUICKON T'pa)KTaHCKOW HMICHTUYHOCTH, YBaKEHHUS K MPOLUIOMY U
HACTOSILIEMY POCCHMCKON MAaTeMaTHK{, IIEHHOCTHOE OTHOUIEHUE K JIOCTHKEHUSM POCCUHCKHUX
MAaTEMaTUKOB U POCCUKMCKON MATEMATUYECKOMN IIKOJIbI, HCIIOJIb30BAHUE ATUX JTOCTHKEHUHN B IPYTHX
HayKaX, TeXHOJIOTUSIX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHHE IYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapona, chopMHUpPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTIOCTHKCHUN HayKH
U IESITEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOWYUBOTO Oy yIIEro;

4) 3cTeTHYeCcKoe BOCIUTAHME:

3CTETUYECKOE OTHOILLIECHUE K MHPY, BKJIKOYAs 3CTETUKY MAaTEMaTUYECKHUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a/lad, pPEMICHUH, pPacCyKIECHUH, BOCHPHHUMYMBOCTH K MAaTEMaTHYECKHM acIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTh YMEHHS MMPUMEHITh MaTeMaTHUYEeCKUE 3HaHUS B MHTEPECaX 37J0POBOrO U
0e301macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY 370POBBIO (30POBOE IMHUTAHUE,
cOamaHCHUpPOBAHHBIN PEXUM 3aHATHI U OTIbIXA, peryisipHas (Gpuandeckas akTUBHOCTD), (hU3HUEcKOoe
COBEPILIEHCTBOBAHUE MPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOMN JESITEIIBHOCTHIO;

6) TpynoBoe BocnnuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAaHUE IIEHHOCTU TPYAOJIOOUs, UHTEPEC K pas3IudHbIM chepam
npodecCHOHATbHON NeATeIbHOCTH, CBA3aHHBIM C MAaTEeMATHKOW M €€ MPUIOKEHHUSIMH, YMEHHUE
COBEpIIIATh OCO3HAHHBIN BBIOOp Oy/yIIei Mpodeccuu u peaan30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTU4YeCcKOMY OOpa3oBaHHIO U CamMO0Opa30BaHUIO Ha
MPOTSHDKEHUHM BCEH KU3HHM, TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUM MPAKTHYECKUX 3a7ad
MaTeMaTUYeCKOW HalpaBJIE€HHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTb  AKOJIOTHYECKOM  KYJIbTYphbl, TIOHUMaHUE BIHUSHUS COIHAJIBHO-
SKOHOMUYECKHUX TMPOIECCOB HAa COCTOSHHUE NPUPOAHOM U COLUMAIBHOM Cpelbl, OCO3HaHUE
JI00AJBPHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, OpUEHTAIM Ha TPUMEHEHHUE MaTeMaTHYECKUX
3HAHUU AJIS pelIeHUs 3a]a4 B 00JIaCTH OKpYKaloIIel cpebl, MIaHUPOBAHUE MOCTYIKOB M OIICHKU
MX BO3MOXHBIX TTOCJICICTBUM JIJISl OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIEeCTBEHHONW MPAaKTUKH, MOHUMAHUE MaTeMaTUYeCKOW HayKH Kak cephl 4eIoBeueCcKoi
NeSTeTLHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISl Pa3BUTHSI [IUBUITU3AIINH, OBJIAZICHUE SI3BIKOM
MaTeMaTUKd W MaTeMaTH4eCKOM KyIbTypoll Kak CpEeACTBOM TIO3HAHUS MHUpPA, TOTOBHOCTH
OCYIIECTBJISITh MTPOCKTHYIO M UCCIIEIOBATEILCKYIO IEATEIbHOCTh WHANBUyalIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI



Ilo3HaBaTeJbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble JJornyeckne aelcCTBUSA:

BBISIBJISTH W XapaKTepU30BaTh CYIICCTBEHHBIC NPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXY MOHATUAMH, (POPMYITUPOBATH ONMPEIEICHUS MMOHATHN, YCTaHABIUBATD
CYIIECTBCHHBI MPU3HAK KIACCHU(UKALMU, OCHOBAHUS JJsi OOOOIICHUS M CPaBHECHHSI, KPUTCPUU
MPOBOJMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHpPOBaTH M TPEeOOpPA3OBLIBATH CYKICHUS: YTBEPAUTEIbHBIC H
OTpHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHUBOpEYHs B (akTax,
JAHHBIX, HAOTIOJICHUSAX U YTBEPXKICHUSIX, MPEIaraTb KPUTEPUH JIJIS1 BBISBIICHUSI 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

JIeJIaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO J0KA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKACHUHN (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAWBaTh aAPryMEHTALUIO, NPUBOAUTH HPUMEPBl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBEIOMpaTh Croco0 perieHust y9eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXO AN ¢ Y4ETOM CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBaTeJbCKHe AeHCTBUA:

HCIIOJIb30BaTh BOINPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUA, (POPMYIUPOBATH
BOMPOCHI, (UKCUPYIOIIHUE TMPOTUBOpPEYUE, IMPOOJIEeMYy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
(bopMHPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3UIUI0, MHEHHE;

MPOBOJUTh  CAMOCTOSATEIbHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,  HCCJICIOBAaHHE 110
YCTAaHOBJICHUIO OCOOCHHOCTCH MAaTeMaTH4eCKOro OOBEKTa, SIBJICHHS, IIPOILIECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXy 00BEKTaMH, SIBJICHUSIMU, ITPOIICCCAMHU;

CaMOCTOSITENILHO (POPMYITUPOBATH OOOOIICHHUS W BBIBOJBI IO pPE3yJIbTaTaM MPOBEASHHOTO
HAOIIO/IEHUs, UCCIIEIOBaHMS, OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U
00001IEHN;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpoOIlecca, a TAK)Ke BBIIBUTATh MPEANOIOKEHHS O €T
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/HIX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh 1€(UIUTHI MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BONPOC U JUIA
pelIeHus 3a/1auH;

BbIOMpaTh  MHGOpPMAMIO M3  HCTOYHHKOB  Pa3jIMYHBIX  TUIOB,  aHAJIW3MPOBATH,
CUCTEeMaTU3UpOBaTh U  HUHTEPIPETHPOBaTH MHGOPMALMIO pa3IMYHbIX BHAOB U  (Qopm
IIPE/ICTaBIICHMS;

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

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE 1eHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTI) nu (bOpMyJ'IHpOBaTI) CY)KHeHI/ISI B COOTBCTCTBHHN C yCJ'IOBI/IHMI/I n ueiisiMnu
OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M MHUCHBMEHHBIX
TEKCTaX, JaBaTh ITIOSACHECHUS I10 XO]Iy pemeHI/m 3aJa4u, KOMM@HTHpOBaTI) HOJ'Iy‘ICHHI:IfI peSYJ'II)TaT;



B Xo0Jie¢ OOCYXJEHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl, IpOOIEeMBI,
penraeMoi 3aja4M, BBICKA3bIBaTh HJICH, HAllEJICHHBIC HAa TMOWCK PEIICHHS, COMOCTABISATH CBOU
CYXKIEHHUS C CYXIEHUSAMH JPYTUX YYaCTHHKOB JUANOra, OOHapY)XUBAaTh pPaziIMuue M CXOJCTBO
MO3HINI, B KOPPEKTHOU popMe POpMYIHPOBATH PA3HOTIACHS, CBOU BO3PAKCHUS;

NPEJCTAaBIATh PE3YJIbTaThl PEIICHUS 3a/laud, OSKCIEPUMEHTa, HCCIEJOBAaHUs, IPOEKTa,
CaMOCTOSTENILHO BBIOMPATh ()OPMAT BBICTYIICHUS C YYETOM 3aJad MPE3CHTAIMH U OCOOEHHOCTEN
ayJAUTOPHUH.

PerJIHTl/IBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBPIﬂ

Camoopranuszaums:

COCTABIIATh IUIAH, AJITOPUTM pEIIECHHUs 3a7ayd, BBIOMpATh CIIOCOO pEUICHUs € Y4ETOM
HUMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BapHUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb, 3JMOLHOHAJIbHBIH HHTEJICKT:

BJIaJIeTh HABbIKAMM [103HABAaTEIbHOM pedIeKCHM KaK OCO3HAHUS COBEpLIAEMbIX JNEHCTBUH U
MBICIIUTENIbHBIX IPOLECCOB, UX PE3YIbTATOB, BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHUs] MaTeMaTH4eCKON 3a/1a4y;

MIPEeIBUJIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HUKHYTh INpU PELIEHUM 3a/add, BHOCHUTb
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, NAHHbBIX, HAaWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATh NPUYMHBI JOCTHXKEHUS
WIM  HEIOCTH)KEHHUS PE3yJbTaTOB JIEITEIbHOCTH, HAXOAUTh OWIMOKY, JaBaThb OLIEHKY
IPUOOPETEHHOMY OIBITY.

CoBMmecTHas 1eATEIBHOCTD:

MIOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW W WHAMBUAYAJIbHON pPabOTHI MHpu
pemieHMM y4eOHBIX 3ajgad, MNPUHUMATh L€1b COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh
OpraHU3alMi0 COBMECTHOW pabOThI, pacmpeneisaTh BUIbI padOT, JAOTOBApPUBATHCA, OOCYXKIATh
IpoIiece U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPYMIOBBIX (opMax padboTel (0OCYKAeHHs, OOMEH MHEHUI, «MO3TOBBIE
IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOM JIEHCTBHS C IPYTUMU
YJIeHaMU KOMaHJbl, OLEHMBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kiacca oOyyaromuiicss HAy4uTCs:

e CBOOOJHO ONEPHUPOBATh OCHOBHBIMHU MOHITHSIMH CTEPEOMETPUM IPH PELICHUH 3a/ad U
MIPOBEJICHUU MaTEMaTHYECKUX PaCcCYKICHUM;

® IIPUMEHATh AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX NPU PEIIEHUH T€OMETPUUYECKUX
3ajady;

e iaccu(UUUPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B IMPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH MOHATUSAMH, CBA3AHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXIY
MPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOU U TIIOCKOCTBIO;

e CcBOOOJIHO ONEPHPOBATH MOHATHIAMM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;



CBOOOJHO pAacMo3HaBaTh OCHOBHBIC BHJbI MHOTOTPAHHUKOB (IIpU3Ma, MHpPaMHJA,
NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);

KJ1accu(UIUpPOBaTh MHOTOI'PAHHHUKH, BEIOUPAs OCHOBaHMS IS KIAcCU(DUKALIH;
CBOOOJHO ONEpUPOBaTh IOHATUAMHU, CBSI3aHHBIMH C CEYEHHEM MHOIOTPAHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH HapajljiesbHOE, LIEHTPaJIbHOE M OPTOrOHAJIbHOE MPOEKTUpOBaHHE (Uryp Ha
IUIOCKOCTD, BBIIOJHSTH H300pakeHUsl GUTYp Ha MIOCKOCTH;

CTPOUTb CEYEHHS MHOTOTPAHHUKOB DPA3JIMYHBIMU METOAAMM, BBINIOJIHSATH (BBIHOCHBIE)
TUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y;
BBIUUCIIATh  IUIOINAAM  IIOBEPXHOCTEH  MHOTOIpaHHMKOB  (Ipu3Ma, NHpaMH[Ia),
reOMETPHUECKUX TeJl C IPUMEHEHHEM (HOopMYT;

CBOOOZIHO OINEpUPOBATh MNOHSATUSIMHU: CHUMMETPHUSl B IIPOCTPAaHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOJHO ONEepUpOBaTh MOHATHAMM, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBIITOJIHATBHACHCTBUSHAIBEKTOPAMHY;

pemars 3aJaud Ha JOKa3aTeIbCTBO MAaTeMAaTUYECKUX OTHOLIEHUH M HaxOXKICHHE
TrE€OMETPUUYECKUX BEJIINYMH, IPUMEHSSA U3BECTHBIE METO/IbI IIPU PELICHUH MaTEMaTHYECKUX
3a/1a4 NOBBIIIEHHOI'O U BBICOKOTO YPOBHS CII0KHOCTH;

IIPUMEHSTh IPOCTEHMIINE NPOTrPaMMHBIE CPEICTBA M IEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3aad;

U3BIIEKATh, MPEOOPA30BBIBATh U MHTEPIPETHPOBATH WHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YePTEKaX U pUCYHKaX;

IIPUMEHSTh II0JYyYCHHBIC 3HAHMS Ha IPAKTUKE: CPAaBHUBAThb U aHAJIM3UPOBATH PEabHbIC
CUTYallH, IIPUMEHATh U3YYEHHBIE IIOHATHUS B IIPOLIECCE TIOUCKA PELICHHUS MATEMAaTHYECKU
cOpPMYIHPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pEaJTbHBIE CHTYyallMd Ha  SI3BIKE
IFE€OMETPHUH, HUCCIIENOBATH IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM TI'E€OMETPUYECKHUX
MOHATUM M TeopeM, ammapara aiareOpbl, peniarb NPaKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAaxO0KJI€HUEM I€OMETPUYECKHUX BEIINYUH;

MMETh IPEJICTaBICHNUs 00 OCHOBHBIX ATalax Pa3BUTHUS T€OMETPUU KaK COCTaBHON 4acTH
(GbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

K xoniry 11 kiaacca o0ydaromuiicss HAyYUTCS:

CBOOOJHO OIEpPHUPOBATH MOHATHAMM, CBSI3aHHBIMH C IWJIMHAPUYECKOM, KOHMUYECKOW M
cepuyecKoil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TIOTYUYEHHUS;

OINICpHUPOBATH IIOHATUAMU, CBA3AHHBIMHU C TCJIaMW BpallCHHA: HOUJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Tena BpalleHus (IWIMHApP, KOHYC, cepa U map) U OObSICHITH CIOCOOBI
IMOJIYUCHUA TCII BpallICHU A,

KJ1accu(UIUPOBATh B3aUMHOE PACHOJIOXKEHHUE CPEePhl U TIIOCKOCTH;

BBIUUCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB U TeJ BpaleHUs, 00bEMBI U TUIOIIAAN
MIOBEPXHOCTE MHOTOTPAHHUKOB U TEJI BPAIllEHUs, TEOMETPUUYECKUX TENI ¢ IPUMEHEHUEM
(opmyu;

CBOOOJHO OIEPUPOBATH MOHSATUAMH, CBS3aHHBIMU C KOMOMHAIMSIMHM TeNl BpAIICHUS U
MHOT'OI'PaHHUKOB: MHOTOTPAaHHUK, BIHMCAaHHBIA B cepy W ONUCAHHBIH OKOJIO cepsl,
ccbepa, BIIMCaHHAs B MHOT'OT'PAHHUK WJIA TCJIO BpAIICHUSA

BBIUUCIIATH COOTHOILICHHUS MEXIY IUIOIAASMU TOBEPXHOCTEH M 00bEMaMH IMOJTOOHBIX
TEN;



n300pakaTh HM3y4yaeMmble (UTYpBl, BBIMONHATH (BBIHOCHBIE) IUIOCKHME YEPTEeXKH U3
PHUCYHKOB IPOCTBIX 0OBEMHBIX (DUTYp: BUJ CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpALLCHMS;

U3BIIEKaTh, MHTEPIIPETUPOBATh M MPEOOPa30BBIBATH MH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOO/JHO OIIEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;
BBINOJIHATHONIEPALIMUHAIBEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPABHEHUEM B IEKApPTOBON CHCTEME KOOPAMHAT;

pemaTb TeOMETPUYECKHE 33Jaydl Ha BBIUUCICHHE VYIVIOB MEXIY HOpPSIMBIMH U
IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSIHMA OT TOYKM JO TIUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia IIPU PELICHUH;

CBOOOJHO ONEpPUPOBATh MOHATHAMH, CBI3aHHBIMU C JBI)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBMKCHUIA;

BBINOJIHATE M300pa)KCHUsT MHOTOTPAaHHUKOB M TeJl BpAllCHUs IMpPU IapajuleIbHOM
[IEpPEeHOCce, LIEHTPAIbHONH CHUMMETpPUH, 3€pKaJIbHOM CHUMMETpPUH, IPHU IIOBOPOTE BOKPYT
psIMOii, TpeoOpa3zoBaHus OO0,

CTPOUTH CE€UYEHUS] MHOIOI'PAaHHUKOB U TEJ BPAIIECHUS: CEYEHUS LMINHApa (apauielbHO U
MEPIICHINKYIIIPHO OCH), CEUeHHsI KOHyca (IapajulelbHbIE OCHOBAaHHMIO W TPOXOJSIINE
yepe3 BepIINHY), CEUCHHUS 111apa;

WCIOJB30BAaTh METOJBl IOCTPOCHUS CEUEHHWI: METOJA CIEeI0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUS, METOJI TIEpEHOCA CEKYIIEH TTOCKOCTH;
JI0Ka3bIBaTbI€OMETPUYECKHEYTBEPIKICHHS;

IPUMEHATh TeoMeTpuuecKkue (akTbl JUId pELIeHHs CTEPEeOMETPUYECKUX — 3ajad,
IPENOIaraloliuX HECKOJIbKO IIaroB PELICHUs, €CIM YCJIOBUS NPUMEHEHHUS 3a/laHbl B
SIBHOM M HESIBHOU (opMme;

pemiaTh 3aJaud Ha JOKa3aTelIbCTBO MAaTEMATUYECKMX OTHOLIEHMH M HaXOXXICHHE
reOMETPUUECKUX BEIUYMH;

MPUMEHSTh MPOTPAMMHBIE CPEJCTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TPHU
PEIICHIH CTEPEOMETPUIECKUX 3a/1aY;

MPUMEHATh NOJY4YEeHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh, aHAIM3UPOBATH U OLIEHUBATH
peanbHBIe CUTYaIluH, TPUMEHITh U3yYeHHBIE TOHSATHUS, TEOPEMbI, CBOWCTBA B TpOIlEcce
MOUCKA pELIeHUs MaTeMaTHYecKu CQOPMYIHPOBaHHOW NpPOOIEMbI, MOJEIUPOBAThH
peanbHBIE CHTyallud Ha S3bIKE TEOMETPHH, HCCIENOBaTh IOCTPOCHHBIE MOJENU C
UCIOJIb30BAHUEM T€OMETPHUECKUX TOHATHH M TeopeM, ammapara aiareOphl, pelaTh
MPAKTUYECKHE 33]]auH, CBI3aHHBIC C HAXOXKJICHUEM I€OMETPUIECKUX BEITMUNH;

MUMEThH TPEJICTABICHHUSI 00 OCHOBHBIX JTallaxX Pa3BUTHs T€OMETPUH KaK COCTAaBHOW YacTH
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



V. TemaTnueckoenjaHupoBaHMue

Ne
n/n

HaumeHoBaHuepas
aeJia/TeMbl

Koa-
BOYAC
0B

OcHOBHBbIEBH/IBIIEATEILHOCTH

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeibH
blepecypchbl

10 kaacc

1.

IToBTOpeHune

2.

BBenenue B
CTEPEOMETPHIO

23

OnpenensaTs MNI0CKOCTh Kak (GuUrypy,
B KOTOPOU BBINIOIHAETCS
mmanumeTpus. Jlenate nmpocteime
JIOTUYECKHE BBIBOJIBI U3
AKCHOMAaTHKH IUIOCKOCTH.
[TpuBOIUTE IpUMEpPHI PEATBHBIX
00BEKTOB, HJlealIN3alUeH KOTOPBIX
ABJISIOTCS AaKCUOMBI T€OMETPUU.
N3y4arh, IPUMEHATH IPUHIIMAIIBI
MOCTPOEHUs ceueHui. Mcrnonp30BaTh
JUIsL IOCTPOEHUS CEYEHUI METOJL
CJIE10B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IIEPEHOCA
CeKyllen miockocTu. Pemars
CTEPEOMETPUYECKHUE 3a1a4Uu: Ha
OIIpEJIETICHUE BUJIA CEYCHUS U
HaXO0XIEHUE €T0 IUIOIAIH.
AKTyanmu3upoBaTh (PaKThl U METOBI
IUIAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJUTH aHajoruu. Mcnonb3oBarh
IIPU PELIECHUH 3a/1a4

CJIEYIOIINE IIJITAHUMETPUIECKHE
¢axTb! 1 MeTo1bl: Teopemsl Paneca
Y O MPONOPLHOHAIBHBIX OTPE3KAX.
ANTOpUTM J€NIeHUs OTpe3Ka Ha N
paBHBIX yactel. Teopema MeHenasi.
PaBHOOEIpeHHBIN TPEYTOJbHUK.
PaBHOCTOpPOHHMII TPEYTOIBHUK.
IIpssMOYTONIBHBIN TPEYTOJILHUK.
CBolicTBO cpeaHeN JTMHUH
TpeyroiabHuka. CBONCTBO
OMCCEKTPUCHI yIiia TPEYroJbHUKA.
CBOIiCTBO MeIMaH TPEYroJIbHUKA.
[Tpu3Haky mo100Us TPEYroJIbHUKOB.
[Tony4ats npezacTaBiaeHus o0
OCHOBHBIX JTanax pa3BUTHUS
T€OMETPUH KaK COCTaBHOM 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHM

Bubnuoreka
1HOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07

B3aumnoe
pacmoiokKeHnue
MPSIMBIX

KnaccugunupoBars B3auMHOe
pacnosoKeHue NpsSMbIX B
IIPOCTPAHCTBE, WIITIOCTPUPYS

Bubanoreka
LHOK




IIPOCTPAHCTBE

PUCYHKAaMU U IPUBOJS IIPUMEPHI U3
peanbHOM )XHU3HU. [[oKa3bIBaTh
TEOpEMY O CYLIECTBOBAHUHM U
€IMHCTBEHHOCTH NapaJlIeIbHON
IIPSAMOM, POXOIAILIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKAIEH HA
JIPYrou NpsAMOu; JIEMMY O
IIEPECEYCHUH TNIOCKOCTH IBYMS
[apajuIeIbHBIMU MIPSIMBIMU; TEOPEMY
0 TPEX MapaUICIbHBIX MPSMBIX.
Jloka3sIBaTh pHU3HAK
CKPEILHBAIOIINXCS IPAMBIX, TEOPEMY
0 CKPEUIMBAIOIINXCS IPSIMbIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJI0OB C COHANPABICHHBIMU
ctopoHamMH. OOBACHATD, UTO
Ha3bIBACTCSI MApAJIJICIIbHBIM U
LIEHTPaJIbHBIM IIPOEKTUPOBAHUEM U
KaK BBIIIOJIHSETCS IPOEKTUPOBAHUE
¢duryp Ha rmockocts. Jloka3piBaTh
CBOICTBA MAPAIJIETBHOIO
npoekTHpoBaHus. M300paxars B
MapaJuIeIbHOM IIPOEKIIUH Pa3HbIe
reoMeTpuuecKue (purypsl.

Pemarsb crepeomeTpuyeckue 3aaun
Ha JI0Ka3aTeIbCTBO U UCCIIEOBAHUE,
CBSI3aHHbIE C PACIOJIOKEHUEM
IPSIMBIX B IIPOCTPAHCTBE.
[TpoBoauTH TOKa3aTeNbHbIE
paccyXJIeHHUs TP PELICHUN
FeOMETPUUYECKUX 3aj]ay, CBS3aHHbIX
CO B3aMMHBIM PACIIOJIOKEHUEM
IPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, aHAIM3UPOBATH U
OLICHUBATh YTBEPKACHHUS C LIETbIO
BBISIBJICHUS] JIOTUYECKH KOPPEKTHBIX
U HEKOPPEKTHBIX PacCyKICHUI.
MonenupoBaTh peabHbIE CUTYalLVH,
CBSI3aHHbBIE CO B3aMMHbBIM
PacroI0KEHUEM NIPSMBIX B
IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPHH.
HccnenoBarh NOCTPOEHHBIE MOJENIN
C UCIOJIb30BaHUEM F€OMETPHUUECKHUX
MOHSTHH U TEOPEM, almapara
anreOpsl, IU(POBBIX PECYPCOB.
[TosryuaTs npeacTaBiIeHUE O
LEHTPaJIbHOM MTPOEKTUPOBAHUU U 00
UCTOPUHU PadOT 1O TEOPUHU
NIEePCIIEKTUBBI

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07

[TapajuienbHOCTB

KnaccuguinupoBars B3auMHOE

Bubianoreka




HpHMbIX nu
IJIOCKOCTEH B
MIPOCTPAHCTBE

PaCION0KEHUE PAMOUN U TIIOCKOCTH
B [IPOCTPAHCTBE, IPUBOS
COOTBETCTBYIOLIME IPUMEPDI

U3 peajgbHOM KU3HU.
@opMyJIUPOBATH ONPEACIICHUE

napajjaCIbHbIX HpHMOfI H IIJIOCKOCTH.

Jloka3bIBaTh pHU3HAK O
[IapAJUIEIbHOCTH MIPSIMOU U
IJIOCKOCTH; CBOMCTBA
[IapAJUIEIbHOCTH MIPSIMOU U
m1ockocTy. Pemars
CTEPEOMETPUYECKUE 3a7a4U
BBIYMCIICHHS U JI0KA3aTENbCTBO,
CBSI3aHHBIE C N1aPAJIJICIIBHOCTBIO
IIPSAMBIX U IIJIOCKOCTEN B
mpocTpaHcTse. Pemars
IIPAaKTHYECKHE 3a7a4H HA
IIOCTPOCHUE CEUYECHUI Ha YepTexkax
TeTpaj’pa U Napajuiesenuneaa.
Pemartsb crepeomeTpuyeckue 3aauy,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHHUI
IUIOCKOCTBIO. IIpoBOANTE TOrMuecku
KOPPEKTHBIE 10KA3aTEIbHBIC
paccyXIeHHUs [IPU PELICHUN
r€OMETPUYECKHX 3a/1a4 CBA3AHHBIX C
NapaJUIEIbHOCTBIO IIJIOCKOCTEM.
CpaBHUBATh U aHAJIM3UPOBATH
pEalIbHBIE CUTYALlUH, CBA3aHHBIE C
[IapaJUIETIbHOCTBIO IIPSIMOM U
IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJICJINPOBATh PEAIbHBIC CUTYALUH,
CBSI3aHHBIE C [1APAJUIEIBHOCTHIO
IIPSIMOM U INIOCKOCTH B
IIPOCTPAHCTBE, Ha SA3BIKE T€OMETPUU

HOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07

[Iepnenukynsapao
CTb IIPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

25

AKTyanu3upoBath (aKTbl U METO/IbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAMUTDH AHAJIOTHH.
DopMyIMpPOBaTh ONPEAEICHUS:
NEePIEeHIUKYJISIPHBIX IPSIMbIX B
IIPOCTPAHCTBE; ONPEIECIICHNE
IIPSAMOM, EPIIEHIUKYIISIPHOM K
IJIOCKOCTH. /[oKa3bIBaTh: IeMMy O
NEePIEeHIUKYISIPHOCTH JABYX
NapaJUIEIbHBIX IPAMBIX K TPEThEU
MIPSIMOI; TEOPEMBI O CBSI3U MEXKTY
NapaJUIEIbHOCTHIO MPSMBIX U UX
NEePIEeHIUKYIIPHOCTHIO K
IJIOCKOCTH. [l0Ka3bIBaTh: TEOPEMY,
BBIPAXAIOIIYI0 MPU3HAK
NEPNEHIUKYJIIPHOCTU IPSIMON U

bubmmorexa
HOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07




IIJIOCKOCTH; TEOPEMY O
CYyILIECTBOBAaHUU U €AMHCTBEHHOCTH
IIPSAMOM, MPOXOIAIIEH Yepe3 TaHHYIO
TOYKY M MEPIEHIUKYISIPHON K
JTaHHOMU mockocTu. M3o00paxars
B3aUMHO NIEPIEHAUKYJISIPHbIE
IPSIMYIO U IJIOCKOCTb.
DopMyIUpOBaATH CBONCTBO
NEPIEHIUKYJIAPa 10 OTHOIIEHHUIO K
mockoctu. [lomyyats
IIPEACTABJICHUE O 3HAYECHUH
MEePIEHIUKYISIPA ISl APYTUX
oOnacreit Hayku (pu3uka,
HHEPreTHKA, JIa3epHbIe TEXHOJIOTHHN),
B PEAJIbHOM KU3HHU (TEXHUKA,
OKpY’KaroIasi 0OCTaHOBKA).
Jloka3bIBaTh yTBEpKIACHUSA,
CBSI3aHHBIE C MPOEKLMEN NMPAMON Ha
IJIOCKOCTh, HETIEPIEHIUKYIISIPHYIO K
3TOM npsAMou. JloKa3bIBaTh TEOPEMY
0 TpEX MEPIEeHIUKYIIApaX U TEOPEMY
o0paTHYyIO TeopeMe 0 TPEX
nepnenaukyiapax. [lonydars
npeJcTaBieHne 00 OpTOroHAIbLHOM
IIpOeKTHpoBaHUHU. JlOKa3bIBATH
TEOpEeMY O IPOEKIIUU TOUKH Ha
npsamyto. Pemars
CTEPEOMETPUUYECKUE 3a/1a4H,
CBSI3aHHbIE C MEPIEHIUKYISIPHOCTHIO
IPSIMOM U TUIOCKOCTH.

Pemats npukiiagabie 3a1auu,
CBSI3aHHBIE C HAXOXKICHUEM
F€OMETPUUYECKUX BEIUYUH.

Pemarb crepeomeTpruueckue 3aauy,
CBSI3aHHbIE C IPUMEHEHHEM TEOPEMBI
0 TPEX MEPNEHIUKYIIApax,
HaXO0XJIEHUEM PACCTOSIHUH,
IIOCTPOEHUEM ITPOCKIUN.
CpaBHUBATh U aHAJIM3UPOBATH
YTBEPKACHHUSI C LIENBIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIECHUM.
AHanM3upoBaTh U MOJEIUPOBATH HA
A3BIKE TEOMETPHUU PEAJIbHBIE
CUTYalluH, CBSI3aHHBIE C
NEPIEHIUKYIIPHOCTHIO IPSMON 1
IIJIOCKOCTH; UCCIIEIOBATh
IIOCTPOEHHBIE MOJIENIN, B TOM YHCIIE
Y C UCIIOJIb30BAaHUEM allapara
anreOpbl




Yrasel n
paccTostHUS

16

AKTyanu3upoBaTh (PaKThl U METObI
IIJITAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.
@opMynHpOBATH ONPENEICHUE
JByrpaHHoro yria. Jloka3plBaThb
CBOMCTBO PAaBEHCTBA BCEX JIMHEHHBIX
YIJI0B IBYTPAHHOTO yTJa.
Knaccudunuposats 1ByrpaHHbIe
YIJIbl B 3aBUCUMOCTH OT UX
rpaaycHoi Mepbl. DopMyIHpOBaTh
OIIPEIETICHUE B3aUMHO
MEePHEHIUKYISIPHBIX TUIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
NEPHEHANKYJIIPHOCTH ABYX
mockocteil. @opmynupoBaTh
CJeACTBHUE (U3 IPU3HAKa) O
NEePIEeHIUKYISIPHOCTHU IUIOCKOCTH,
KOTOpasi NEPIIEeHIUKYIISIpHA IPSIMOI,
II0 KOTOPOM MEPECEKAOTCA J1BE
IIJIOCKOCTH, 3TU MJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKICHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEJICTBHE U3
He€ 0 AUaroHaIsX IPsIMOYTrOJIbHOIO
napajienenunena. Pemars
CTEPEOMETPUYECKHE 3a/1a4H,
CBSI3aHHBIE C MEPIIECHIUKYIISPHOCTh
IIPSAMBIX U IIJIOCKOCTEH, UCIIOIB3YS
IUIaHUMETpUYecKue (pakTol U
MeToibl. [IpoBoauTh TOTMYECKU
KOPPEKTHBIE 0OKa3aTeIbHbIE
paccyX/1eHus [P pelIeHuN
reOMETPUUYECKUX 3a/1a4, CBSI3aHHBIX C
MEPIEHIUKYIISIPHOCTBIO TNIOCKOCTEN.
AHanM3upoBaTh U MOJEIUPOBATh HA
A3bIKE TEOMETPHUH peAJIbHbBIE
CUTYalluH, CBSI3aHHBIE

C MIEPIEHANKYISIPHOCTHIO MIPSIMBIX U
mockocrei. Meenenosats
MIOCTPOEHHBIE MOJIENIN, B TOM YHCIIe
U C UCIIOJIb30BAaHKMEM allapara
anreOpsl. Pemars npukiaaHbe
3aJ1a4M, CBA3aHHbBIE C HAXOKICHUEM
F€OMETPUUYECKUX BEJIUYUH

Bubianoreka
LHOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07

MHororpanHuku

Paborats ¢ yueOHUKOM: 3a7aBaTh
BOTIPOCHI, JIeJIaTh 3aMEYaHHUs,
KOMMEHTapuu. AHAIM3UPOBATH
pemenue 3agayu. Pucosath
BBIMYKJIbIE MHOTOTPAaHHUKHU C
3aJaHHBIMHA CBOMCTBAMU;
BOCCTAHABIIMBATh OO BUJI

Bubianoreka
LHOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07




BBIMTYKJIOTO MHOTOTPAHHUKA 10 JIBYM
ero npoekusam. JlokaspBaTh
CBOMCTBA BBIITYKJIIOTO
MHOTOTrpaHHuKa. Pucosarb
BBINTYKJIbI€ MHOTOTPaHHUKH

C pa3HoM 3isIepoBOIA
XapaKTEPUCTUKOMN; UCCIIEI0BATD
BO3MOKHOCTH TTOJTYYEHHUS
pe3ynbTaTa npyu BapbUPOBAHUU
JIaHHbBIX. Jloka3pIBaTh CBOMCTBA
MPaBUIILHBIX MHOTOTPAaHHUKOB.
[InanupoBaTh MOCTpOCHUE
MpaBUJILHBIX MHOTOTPAaHHUKOB Ha
MOBEPXHOCTSX JIPYTUX MPaBHIbHBIX
MHOT'OIPAHHUKOB

Bexkrtops! B
MIPOCTPAHCTBE

12

AKTyanmu3upoBaTh GakThl 1 METOIbI
MJIAHUMETPHUH, PEJICBAaHTHEIE TEME,
MPOBOJIUTH aHajioruu. OnepupoBaTh
MOHSATUSMHU: BEKTOP HA IIOCKOCTH U
B IIPOCTPAHCTBE; KOMILIAaHAPHBIS
BEKTOPBI. [I[pUBOAUTH IPUMEPHI
(M3UYECKUX BEKTOPHBIX BEITMYHH.
OcBauBaTh IpaBujia BHIMOJHEHUS
JIIEHCTBHUH CIIOKECHHUS U BRIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa HA
yucio. Jloka3piBaTh MPU3HAK
KOMILTAHAPHOCTH TPEX BEKTOPOB.
Jloka3bIBaTh TEOPEMY O PA3IOKECHHUH
JTF000TO BEKTOPA MO TPEM JTaHHBIM
HEKOMIUTAaHAPHBIM BEKTOPaM
Pemate cTepeomerpruyeckue 3a1aun
Ha JI0Ka3aTelIbCTBO MAaTEMaTHYCCKUX
OTHOIIICHUM, HaX OJKICHHE
Te€OMETPUUYECKUX BEIUYUH (JUIHH,
YTJIOB, TUIOIIAACH, 00HEMOB).
Hcnonb30BaTh Npu pelieHnu
CTEpPEOMETPUUYECKHX 3a/1a4
TUTAaHUMETpUYecKue (pakTol U
MeToabl. [IpoBoaUTE TOTHYECKH
KOPPEKTHBIE 10Ka3aTEIbHbIE
pPacCyXJIEHUS IPU PEIICHUH
CTEPEOMETPUUYECKUX U
MJIAHUMETPUIECKUX 3a7a4.
CpaBHUBAThH U aHATU3UPOBATH
peaNbHBIE CUTYAIIUU U BBISBIIATH
BO3MOKHOCTh €€ MOJIETUPOBAHUS Ha
SI3BIKE TEOMETPHH.

MopenupoBaTh peajibHYIO0 CUTYaIUIO
Ha SI3BIKE TEOMETPHUH U UCCIICIOBATh
MTOCTPOEHHBIE MOJIENU, B TOM YHCJIE

Bbubnuoreka
IHOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07




U C UCIIOJIb30BaHMEM allapara
anreopsl. Mcrons3oBath
KOMIIBIOTEPHBIE IIPOTPaMMBI ITPU
pemeHnu 3agad. [Tomyuars
IIPEJICTaBIEHUE O TEOMETPUH KaK O
pa3BHUBAIOILEHCS HAYKE,
UCCIIEAYIOIIEH OKPYKAOLIUN MUD,
CBSI3aHHOM C pealbHbIMU 00bEKTaMH,
IIOMOTAIOIIEH PELINTh PEaIbHbIE
JKU3HEHHBIE CUTYaLlUU O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHUBAThH U aHAJIM3UPOBATH
YTBEPKACHUSI C LIENbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYyKICHUM.
HccnenoBaTh NOCTPOSHHBIE MOJIENIH.
Vcnionp30Bath 1 poBEIe pecypeh

bubnnoreka
[ToBTOpEHME, HOK
9. 0bobmerme 112 https://lesson.aca
cHCTeMaTH3aluA demy-
3HAHUH demy-
content.myschool
.edu.ru/02.3/07
OBIIEE 102
KOJIMYECTBO
YACOB 11O
[TPOI'PAMME
11 xaacce
1. | I[loBTrOpenue 4
Matepuana 10
KJtacca
2. Ananutnyeckas 15
reOMeTpHUs
2.1 | KoopauHatsl 3 AkTtyanusupoBath (akTel U MeTo/bl | bubnmoreka
BEKTOpa B TUTAHUMETPHH, PENIEBAaHTHBIC TEME, HOK
MIPOCTPAHCTBE MPOBOANTH aHAIOTHH. CBOJUTH
JICHCTBUS C BEKTOPAMH K https://lesson.aca
2.2 | 3amanue puryp 8 AHAJIOTMYHBIM JIEHCTBUIM C UX demy-
yYpaBHEHUSMHU U KoopJauHaTaMu. BcrmoMHHUTH content.myschool
HEpaBEHCTBAMU ofpeieNieHre CKaIsIpHOTO .edu.ru/02.3/07
YMHOKEHUS U €T0 CBOHCTBA.
2.3 | PaccrosiHue ot 4 BBIMHCATE C TOMOIIBIO CKATIIPHOTO

TOYKH OO0 INIOCKOCTH

YMHOKCHHA JJIMHBI BEKTOPOB, YTJIbI
MCXKIOY HUMH, YCTAaHABJIMBATH
NEPNCHAUKYIIAPHOCTL BEKTOPOB.




BbIBOIUTE ypaBHEHHE MIIOCKOCTH U
bopMyIy pacCTOSIHUS OT TOUKH 10
miockocTH. Pemars 3agauu, coueras
KOOPJMHATHBIM U BEKTOPHBIN
MeTroabl. [IpoBoauTh JOorMYecKu
KOPPEKTHBIE I0Ka3aTeIbHbIE
pacCyXJIeHUsI IPU PEILICHUH
reoMeTpUYECKUX 3a7a4 Ha
MIPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia.
AHaNM3UpoOBaTh U MOJIEIMPOBATH HA
A3bIKE TEOMETPHUH PEaIbHbBIE
CUTYalllH, CBSI3aHHbIC BEKTOPAMHU U
KoopauHatamu. VccnenoBarthb
MIOCTPOEHHBIE MOJIETH, B TOM UHCIIE
U C UCTIOJIb30BaHKUEM allapara
anreopsl. Mcrions3oBath
KOMITBIOTEPHBIE TIPOTPAMMBI.
3HaAKOMUTBHCS C UCTOPHUEH Pa3BUTHUS
MaTeMaTUKHU

3. [ToBTOpEHuUe, 15 bubnmnoreka
00001IeHNE U LHOK
CUCTEMAaTH3AIIHS
3HaAHUT https://lesson.aca

demy-
content.myschool
.edu.ru/02.3/07
3.1. | CeueHussMHOTOTpaH 3 Crpouts ceuenus. Pemars bubnmnoreka
HHUKOB CTEPEOMETPUYECKHE 3a4a4H HA HOK
JI0Ka3aTeIbCTBO MAaTEMATHICCKUX
3.2. | INapamnensHOCTH B 3 OTHOLIEHU, HAX0XKIECHUE https://lesson.aca
MIPOCTPAHCTBE TEOMETPUUYECKUX BEIUYHH (JIJTHH, demy-
YIJI0B, IUIOIIa1ei, 00BEMOB). content.myschool
3.3. | TlepleHIKy pHOC 1 Hcronp30BaTh MpH pelIeHNH .edu.ru/02.3/07

Thb B IIPOCTPAHCTBEC

CTePEOMETPUIECKUX 3a/1a4
TUTAHUMETPUYECKUE (PaKThl U
METOABI. HpOBOJII/ITB JJOTUYCCKU




3.4.

InomaauceyeHUNM
HOTOTPaHHUKOB

KOPPEKTHBIE 10KA3aTeIbHbIE
pacCyXJI€HHUs NIPU PEILICHUH
CTEPEOMETPUYECKUX 3a]1a4.
CpaBHMBATh U aHAJTU3UPOBATH
peabHbIe CUTYAIlMU U BBISBIISATD
BO3MOKHOCTb €€ MOJIETTMPOBAHUS Ha
A3bIKEe reoMeTpun. MoieapoBaTh
peaNbHYIO CUTYalIUIO Ha SI3bIKE
TE€OMETPHUH U UCCIIEN0BATh
IIOCTPOEHHBIE MOJIENHU, B TOM UUCIIE
U C UCIIOJIb30BaHKUEM allliapara
anre6psl. Micnonb3oBath
KOMITbIOTEPHBIE TPOTPaMMBbI IPU
pelIeHny 3a1a4

O0BéM
MHOI'OTPaHHHKA

17

4.1

Oo0BeMTEIa

4.2

O06beMIIpu3MbI

4.3

OOBEMHAKIIOHHOMIIP
U3MBI, TUPAMHJIBI

CB000IHO OnIEpUPOBATh OHATHIMMU:
00BEM Tena, 00bEM MPSIMOYTOIHLHOTO
napajuienenunena. @opmynuposarhb
OCHOBHBIE CBOICTBa 00BEMOB.
Jloka3siBaTh TEOpEMY 00 00BEME
HPSMOYTOJIBHOTO Napajulesenumnesna,
ciencrus u3 He€. Paspesats
MHOTI'OI'PaHHHUKH, IEPEKIIa/IbIBaTh

bubmmoreka
LHOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07




4.4

[TpumenenneoObeMo
B

yacTtu. Pemars crepeomerpuueckue
3a[la4M, CBA3aHHBIE C BBIYMCICHUEM
00BEMa TIPSMOYTOJIBHOTO
napauleenune1a, Ipu3Mbl.
CpaBHUBATh U aHAJIM3UPOBATH
YTBEPKACHHUS C LENbIO BBIABICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMN.
AHanu3upoBaTh U MOJEIUPOBATh HA
A3BIKE TEOMETPHUH PEAJIbHBIE
CUTYyalliH, CBSI3aHHBIE ¢ 00BEMOM
IIPSIMOYTOJIBHOTO IIapajuIeIIeIMIIe A,
npu3Mel, upaMuel. Mccienosarsb
IIOCTPOEHHBIE MOJEIIN, B TOM 4YHCIIE
U C UCIIOJIb30BaHKUEM allliapara
asreOpbl. BBIBOIUTH OCHOBHYIO
UHTETPATBHYIO (OPMYITY IS
BBIYHUCIICHHS] 0OBEMOB Tell.
JlokassiBaTh TEOpEMY 00 00BEME
HAKJIOHHOH NPU3MBbI Ha IIpUMEpe
TPEYTOJIBHOU MPU3MBI U JJIS
IIPOU3BOJIbHON ITPU3MBI.
Jloka3bIBaTh Teopemy: 00 00béMe
nupamubl, GopMyIHMpoBaTh
CJIEJICTBUS U3 Hee: 00BEM yCeuEHHOM
IIUPAMHUIBI.

BeiBoauTbhopMyTy UISIBEIYUCICHUSO
O0bEMOBYCEUEHHOUTTUPAMHUIBI

TenaBpaienus

24

[nnuHap u KOHYC

5.2.

Cdepa u map

5.3.

KoMOunanmu ten
BpAIICHUS U
MHOTOTPaHHUKOB

10

CB00OIHO OnIEpPUPOBATH MOHATHIMMU:
LWINHAPUYECKasi TOBEPXHOCTH,
nunuHAp. M3yyaTs criocoObl
HOJYYEeHUs LIUIMHAPHUECKON
MOBEPXHOCTH, LIMJIMHAPA.
N300pakaTh LIWIMHIP U €r0 CEUCHUS
10CKOCThI0. CBOOOHO
OIIEepUPOBATH MOHATHIMU:
KOHHYecKasi IOBEPXHOCTb, KOHYC,
yce4€HHBIN KOHYC. M3yuaTh
CI0COObI OTyYEHUS! KOHUUECKOH
MOBEPXHOCTH, KOHYca. M300paxars
KOHYC U €T0 CeUeHUs! INIOCKOCTHIO,
MPOXOIAILEH uepe3 0Chb, U
IIJIOCKOCTBIO, IEPIEHAUKYIISIPHOMN K
ocu. BeiBonuTh popmysl s
BBIYHCIICHHS] O0KOBOW U TIOJTHON
MIOBEPXHOCTEN TEJ BpaILlEHUSI.
Pematsb crepeomeTpruueckre 3agauu,
CBSI3aHHBIE C TEJIAMU BpAIICHUS,

bubmmoreka
HOK
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HaXOXKJCHHUEM ILToIaiu OOKOBOH U
ITOJIHOW MTOBEPXHOCTH, TOCTPOECHUEM
ceyeHuil. Mcnonb3oBaTh npu
pelIeHUH 33124 [NIAHUMETPUYECKHE
¢axTs! 1 MeTobl. CpaBHUBATH U
AQHAJIM3UPOBATh YTBEPKIACHUSA C
LIEJIbIO BBISBIICHUS JIOTMUECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxJIeHuil. AHATM3UPOBATh U
MOJICJINPOBATh Ha SI3BIKE T€OMETPUU
peallbHbIE CUTYAlLlUH, CBA3aHHbIE C
KOHYCOM M LIWJIMHJIPOM.
HccenenoBaTh NOCTPOCHHBIE MOJEIH,
B TOM YHCJIE€ U C UCIIOJIb30BAaHUEM
arnapara ajreopsl .
AKTyanu3upoBath (aKTbl © METO/IbI
IUIAHUMETPHUHU, PEJIEBAHTHBIE TEME,
MPOBOAUTH aHanoruu. CBOOOIHO
OTIepPHPOBATH NOHATHAMHU: cepa u
niap, HeHTp, paanyc, TuaMeTp chepsl
u wapa. MccnenoBarh B3auMHOE
pacnosoxeHue cepsl U MIOCKOCTH.
@opMyJIUPOBATH ONPEACIICHUE
KacaTeJbHOM TUNIOCKOCTH K cepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
MIPU3HAKE KacaTeIbHOMN MIOCKOCTH.
BreiBonuth hopmyiny ans
BBIUKCIICHHUS TUTOMAIN cephl uepes
paauyc cepsol. Pemars
CTEPEOMETPUYECKUE 3a7a4H,
CBsI3aHHbIE CO CPEPOH U 1IapoM,
HaXO0XKJCHUEM ITOLau cepsl U eé
4acTeH, NOCTPOCHUEM CEYEHUHN
cdepsl 1 mapa. AHaIU3UPOBATh U
MOJIETTUPOBATh Ha SI3bIKE T€OMETPUU
pEaIbHBIE CUTYAlLlUH, CBA3aHHBIE C
mapoM u cdepoii. Pemars npoctsie
3aJ1a4ui, B KOTOPBIX QUTYPUPYIOT
KOMOMHAIIMK TeJ BpaIleHUs U
MHOT'OTpaHHUKOB. crionb30BaTh
IIPU PEIIeHUH 3aj1a4, CBA3aHHBIX CO
cdepoii u mapowm,
IUTaHUMETpUYecKre (PakTsl U
MeTobl. Pemarh
CTepeOMEeTpUYECKHE 33/1a4H,
CBSI3aHHBIE C TEJIaMH BpPALCHMUSI,
MMOCTPOEHUEM CEUECHUH Tel
BpaIeHHs, C KOMOMHALUSAMH TeJ
BpallleHUsI U MHOTOTPAHHUKOB.
ITpoBOANTD JTOTMYECKH KOPPEKTHBIE




JIOKa3aTelIbHbIE PacCyKIEHUs MPU
pELIEHUH T€OMETPUUECKUX 3a/1ady,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IJIOCKOCTEW. AHAIU3UpPOBaTh U
MOJICJIUPOBATH HA SI3bIKE T€OMETPUHI
peajbHbIe CUTYAIINH, CBSI3aHHBIC C
MHororpanHukamu. Mcceienosars
MOCTPOEHHBIE MOJIEJIH, B TOM YHUCIIE
Y C UCIIOJIb30BAHUEM arlrapara
anreOpsl

ITnomanu
HOBEPXHOCTHU H
00BEMBI KPYTIIBIX
Tel

CB0060IHO ONIEPUPOBATH MOHATUSIMHU:
00BEM Tena, oAb IOBEPXHOCTH.
@opMyJIMPOBAaTH OCHOBHBIE CBOWCTBA
00bEéMOB. Jlokas3pIBaTh TEOPEMBI: 00
00BEMe Hpa; 006 00BEME
KoHyca. BeiBouTh hopMyIibl 1t
BBIYHCIICHHS 00bEMa yCEUEHHOTO
KoHyca. MccrenoBars nocTpoeHHbIE
MOJIEININ, B TOM YHCIIE U C
MCIIOJIb30BAaHUEM arrapaTa anreOpsbl.
3HaTh BO3MOKHOCTH PELICHUS 33124
Ha MOCTPOEHUE IIUPKYIIEM U
JIMHEHUKOH, 0 KIITACCHUECKHX
HEpa3peuINMbIX 3a7a4ax.

CB000IHO OnIEpUPOBATh TOHATHIMMU:
IaPOBOM CErMEHT, IApOBOM CJIOM,
IApOBOM CEKTOpP, OCHOBAHUE U
BBICOTA CETMEHTA, OCHOBAHHE U
BBICOTA [IAPOBOTO CJIOS.

BreiBonuTh hopmMyIbl st
HaXO0XJIEHUS 00HEMOB IIaPOBOTO
CErMeHTa, IIapoBOro CEKTOopa,
miomaau cepsl. Jloka3piBaTh
TeopeMy 00 00bEMe mIapa.

Pemrate crepeomerprueckue 3a1aum,
CBsI3aHHBIE C 00BEMOM I1apa,
IIapOBOTO CErMEHTA, IIIAPOBOTO
CEKTOpa, TUIOIMIAILI0 C(hephl.
CpaBHUBATH U aHAJTM3UPOBATH
YTBEPKACHHUSI C 1[ENbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PACCYKICHUMN.
AHaIM3UPOBATH H MOJICIUPOBAThH HA
S3BIKE TEOMETPHH PEATbHBIE
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
1rapa, mapoBOTro CETMEHTa,
[IapOBOTO CErMEHTA, TUIOMIAIHI0
cdeprl. CBOOOIHO OnIepUpOBaTh
MOHSTHEM: TTOAOOHBIE TEJa B
MPOCTPAHCTBE. BBIUUCTITH 00BEMBI
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TEJI ¢ IOMOLIBIO ONPENCIIEHHOTO
uHTerpana. Pemars
CTEPEOMETPUUYECKUE 3a/1aUH,
CBSI3aHHbBIE C COOTHOILICHUSIMU
MEXY IJIOIIAIIMHA IOBEPXHOCTEH U
00BéMaMU ITONOOHBIX TE.
[IpoBOAUTH TOTUUECKH KOPPEKTHHIE
JIOKa3aTeNbHbIE PACCYKICHUS IPU
pEIICHUU T€OMETPUYECKUX 3a/1a4,
CBS3aHHBIX C BHIYHUCIICHHEM 00bEMOB
TEJI ¢ IOMOLIBIO ONPEACIIEHHOTO
MHTETpalia, HaX0XJIeHuEM
COOTHOUIIEHUSI MEXY IIOIIASIMU
MOBEpXHOCTEN 1 00bEMaMu
MOI0OHBIX TeJ. AHATU3UPOBATH U
MOJIEJIMPOBATh Ha SI3bIKE T€OMETPUU
peaNbHbIE CUTYAIlUH, CBA3AHHBIE C
00BEMaMH 1 MMOBEPXHOCTSIMH TeJ, Ha
JTIOKA3aTeJIbCTBO U HAa HAXOXKJICHUE
re€OMETPUYECKUX BEIIMYNH

JBro>xeHus

[IpumMeHsaTh npaBuiia BHITTOJHEHUS
JIEUCTBUN CIIOKEHUS U BEIYMTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa HA
YHCIIO MPU PELICHUH 3a/1a4.
Haxonutb koopArHATHI BEKTOpa B
JaHHOM 0a3uce ¥ CTPOUTH BEKTOP IO
€ro KoopJaruHataM. BCOMHUTH
oTpezieNieHUe CKaISIPHOTO
YMHOKEHHS U €70 CBOMCTBA.
BbIYUCHIATE C MTOMONIBIO CKAJISIPHOTO
YMHOXKEHHS JUTMHBI BEKTOPOB, YTJIbI
MEXIy HUMH, YCTaHABIUBATh
MEePIEHINKYIISIPHOCTH BEKTOPOB.
AHanM3upoBaTh U MOJEIUPOBATH HA
SI3BIKE TEOMETPUU PEeAIbHbBIC
CUTYyalllH, CBI3aHHBIE C
(U3UYECKUMU BEKTOPHBIMU
BennuuHaMu. Vcnonb3oBaTh pu
pEIICHUH 3a]1a4, CBSI3aHHBIX C
BEKTOpPaMHU B MPOCTPAHCTBE,
MJIaHUMETpUYecKue (HakThl U
MeToibl. CBOOOTHO ONEPUPOBATH
MOHSATUSMH: OTOOpaKEHNE
MPOCTPAHCTBA Ha ce0sl, IBIKECHUE
MIPOCTPAHCTBA; IICHTPAIbHAs, OCeBas
U 3epKalibHasi CAMMETPHH,
napajuieIbHbIN IEPEHOC; PABEHCTBO
u ogobue ¢uryp. JlokaspiBaTh
YTBEP>KJICHHS O TOM, UYTO
LIEHTpaJIbHAasl, OCeBasi M 3€pKajbHas

bubmmoreka
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CUMMETPUH, TapalIeIbHBINA IEPEHOC
SIBJISIOTCS IBHOKEHHUAMU. BBINONIHATE
npeoOpa3oBaHus MOA00HS.
OrnepupoBaTh NOHITHAMU: TIpsMas U
cdepa Ditnepa. Pemars
T€OMETPUUYECKHE 3a0a49H C
HCIIOJIb30BaHUEM JIBIKCHHI,
Hcrnonb30Bath Mpu peiieHuy 3a1a4
JBUKCHUS TIPOCTPAHCTBA H UX
CBOMCTBaA

[ToBTOpEHME,
000011IeHNE U

cucreMarmusanuia

3HaHUU

13

Pemarpb crepeoMeTpuueckue 3aaun
Ha JI0Ka3aTeJIbCTBO MaTEMaTHYECKUX
OTHOIIICHUM, HaX OXKICHHUE
reoOMETPUUYECKUX BEIUYHH (JUIUH,
YTJIOB, IJIOMIA/IeH, 00BEMOB).
Hcnonp30BaTh IpH pELLICHUN
CTEPEOMETPUYECKHX 3a/1a4
IUTAaHUMETpUYECKUe QaKkThl U
MeToibl. [IpoBoaUTH TOTMYECKU
KOPPEKTHBIE J0OKA3aTeIbHbIE
paccyX/1eHus [P pelIeHUN
CTEPEOMETPUYECKUX U
IUTAHUMETPUYECKHX 3ajau.
CpaBHUBATh U aHAJIM3UPOBATH
peasibHbIE CUTYALUU U BBISIBIISTD
BO3MO>KHOCTb €€ MOJICJIMPOBaHUs Ha
A3bIKe reoMeTpun. MoieanpoBaTh
pEAIbHYIO CUTYaLUIO Ha SI3bIKE
reOMETPUHU U UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN, B TOM YHCIIE
Y C UCIIOJIB30BAaHUEM allapara
anreOpsl. Micnonp3oBath
KOMIIBIOTEPHBIE TIPOTPAMMBI ITPU
pemeHnu 3aad. [Tomyuars
MIPEJICTaBICHUE O TEOMETPUH KaK O
pa3BUBaIOILENCS HAyKeE,
HCCIEAYIOIIEH OKPYKAFOIIUN MUD,
CBSI3aHHOM C pealbHbIMU 00bEKTaMH,
ITOMOTAIOIIEH PELINTh PEaJIbHbIE
JKU3HEHHBIE CUTYallUU O POJIU
CTEpPEOMETPUU B PA3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Bubanoreka
LHOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07
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[Tpunoxenue

Cmucok KTII no kiaccam Ha 2023-2024 yyeOHblii 1o

1. KTII gnst 10 xnacca (yaurens [Tukanosa M.I1..)
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