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MNOACHUTEJIBHAA 3AIIMCKA

PaGouass mporpamma mo mpeametry «['eomeTpus» yriIyOJICHHOTO YPOBHS [IJIst
obyuarommxcst 10 kimaccoB Ha 2023-2024 y4ueOHBIN roj] COCTaBIeHa Ha OCHOBE:

1. denepanbHOro TOCYAAPCTBEHHOIO O0Pa30BaTEIBLHOTO CTaHAApTa CPEIHEro
obOmiero oOpa3zoBaHusi, yTBepxkjaeHHOro IIpukazom MuHnpocsemenuss Poccun 0T
12.08.2022 Ne 732;

2. OcHOBHOM 00pa3oBaTeIbLHON MPOTPaMMBbI CpeTHETo 0011ero oopazoBanus MAOY
COLII Ne 40 ropona Tromenu;

3. ®enepanbHOl paboyeil mporpaMMbl CpeIHETO 00IIero oOpa3oBaHus 1Mo aaredpe u
HayajaM MaTeMaThdeckoro aHanau3a i 10 kimaccoB 00pa3oBaTENbHBIX OpraHU3ALMMA
(omobpena pemieHreM deaepaabHOTO YIeOHO-METOIMUECKOTO 00bEIMHEHHUS 10 O0IIeMy
oOpazoBaHuio, NpoTokoi Ne 8/22 ot 14 oktaopsa 2022 r.);

4. Tlonoxenus o padboueii nporpamme MAOY COII Ne 40 r. Tromenu;

5. Yuebnoro mmana MAOY COII Ne 40 r. Tromenu Ha 2023-2024 y4eOHBIN TOI.

Jlns peanu3anuy IporpaMMbl UCIIOIB3YIOTCSl YUCOHUKHU:

I'eomerpus. 10-11 kmacc: yue6. st oOmieoOpa3oBaT. opraHu3anuii: 0a30BbIA U
yriryonenusiit ypoau / JI.C. AtanacsH u np., Mocksa : IIpocsemienue, 2022.

I'eomeTpust sBIseTCS OMHMM M3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa30oBaHHUs, TaK Kak 00ECIIEYMBACT BO3ZMOXXHOCTh H3yUYCHHSI TUCIUILIAH €CTECTBEHHO-
Hay4YHOM HAMPABJICHHOCTH M MPEIMETOB I'yMaHUTAPHOTO ITMKIIA. [I0CKOJIBKY JTIOTHYECKOE
MBIIIUICHUE, (OpMHUPYEeMOe TIPH HM3YYECHUHU OOYYaIOIIMMHUCS ITOHATHHHBIX OCHOB
TCOMETPUHU, TPU JOKA3aTEIbCTBE TEOPEM M IMOCTPOCHUU IIETIOYKH JIOTHYECKHX
YTBEPKJISHUM MMPU PEIICHUN Te€OMETPUUISCKHUX 32724, yMEHHUE BBIJIBUTATh U OMPOBEPraTh
TUIIOTE3bI HEIOCPEICTBEHHO UCIIONIB3YIOTCS MPY PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIa, B YaCTHOCTH (PH3NUIECKUX 3a/ad.

Ilens ocBoeHms mporpaMmbl ydeOHOro kypca «I'eomeTrpusi» Ha yriayOaéHHOM
YPOBHE — Pa3BUTHE HWHAMBUAYaJbHBIX CIIOCOOHOCTEH OOydYaronmuxcsi MpH H3y4YCHUU
TCOMETPHUH, KaK COCTABJIAIONICH IPeIMEeTHON o0acTu «MaTeMaTnka U HH()OPMaTHKa)
yepe3 obecrieueHrne BO3MOXKHOCTH TPUOOPETCHUS W HCIIOJIb30BaHUs Oosiee TiyOOoKHUX
IrCOMETPUYCCKHUX 3HAHUH U ICHCTBHUM, CICIU(UIHBIX T€OMETPHH, U HEOOXOIMMBIX JIJIS
YCHEIIHOTO MPO(ECCHOHAIBHOTO 00pa30BaHUs, CBSA3aHHOTO C HCIIOJIB30BAaHUEM
MaTeMaTUKH.

[IpuopuTeTHEIMU 3ajJlauaMH  Kypca TEOMETpPHUM Ha yIrIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMH ¥ YCUITUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacIIMpeHne TMPEJCTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM KYJIbTYypbl U
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(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPY>KAIOLTIM MHPOM;

(dopMupoBaHUE MPEACTABICHUS O MIPOCTPAHCTBEHHBIX (PUTYpax KaK O BaKHEHIINX
MAaTeMaTHYECKUX MOJENAX, MO3BOJSIOIIMX ONUCHIBATH M HM3y4aThb PA3HBIC SIBICHUS
OKpPYAIOIEro MHpa, 3HAHHWE IOHATUWHOIO ammaparta no pasueny «CrepeomeTpusd)
y4eOHOTr0 Kypca reOMeTpHH;

(dopMupoBaHHE YMEHHUS BIIAJETh OCHOBHBIMH MOHSTHSIMH O MPOCTPAHCTBEHHBIX
durypax ¥ HMX OCHOBHBIMU CBOMCTBaMHU, 3HaHHUE TeopeM, QOpMyaT U yMEHHUE
UX TPUMEHSTh, YMEHHUS JOKa3bIBaThb TEOPEMBbl M HAXOJIUTh HECTAHJIAPTHBIE CIIOCOOBI
pelIeHus 3a1a4;

dbopMHpoOBaHKE YMEHHUS pacliO3HABaTh HA YEPTEXKAX, MOJICIISAX U B PEaIbHOM MUpPE
MHOTOTPAaHHHKU U TeJa BPallEHUs, KOHCTPYHPOBATh T€OMETPUUECKUE MOJENH;

dbopMHpoBaHWEe TIOHMMaHUS BO3MOXHOCTH aKCHOMATHUYECKOTO IOCTPOEHUS
MaTEeMaTUYECKUX TEOpUi, (OpMUPOBAHME T[OHMMAHHUS pOJIM  AKCHOMATUKHU IpU
IIPOBEJCHNHN PACCYKICHNN;

(GopMupoBaHue YMEHHUS BJIaJE€Th METOJaMH JIOKa3aTelIbCTB U aAJITOPUTMOB
pElIeHMs,, YMEHUS UX MPUMEHATb, IPOBOJAUTH JTOKA3aTEIIbHBIE PACCYKIEHUS B XOJE
pEIIeHUs] CTEpPEOMETPHUYECKMX 3aJad M 3aJa4 C MPaKTUYECKUM COJIEPKaHUEM,
(dbopMupOBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH JOKa3aTEJbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPKICHHA M POJM AKCHOMATUKU B TMPOBEACHUU JEAYKTHUBHBIX
pacCyKIeHUN;

pa3BUTHE U COBEPIICHCTBOBAHNE UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyarommxcsi,  MO3HABATEJILHOM  aKTUBHOCTH,  HMCCJIEAOBATEIbCKUX  YMEHUH,
KPUTUYHOCTH MBILIUICHHSI, HHTEPECa K U3yUYEHUIO T€OMETPHH;

(opMupoBaHre PyHKIIMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUU: YMEHUS
pacno3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEU
B PEAIbHBIX JKU3HEHHBIX CUTYallUAX U NPU U3YUYEHUH JPYrHX Y4YEOHBIX IPEIMETOB,
IIPOSIBJIEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOAEIUPOBAHUS PEAIbHBIX CUTYallUH,
MCCJIEIOBAHMS IOCTPOCHHBIX MOJIENIEH, MHTEPIPETALMU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH  COJIEp)KATE€NIbHBIMU ~ JIMHUSIMU ~ y4eOHOro Kkypca «l'eomeTpus»
B 10 «xmacce sBmsrorcs: «lIpsimMble W MIOCKOCTH B MPOCTPAHCTBE,
«MHOrorpaHHukn», «BeKTOpsl U KOOPAMHATHI B IIPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSIMIY», PEJIEBAHTHBIX TEOMETPUU Ha YIiTyOin€HHOM ypoBHE 00yueHus B 10 kiacce,
OTHOCHUTCSI KO BCEM COJEp>KaTEeJNbHBIM JHHHUSIM ydeOHOro Kypca, a (QopMUpOBaHUE
JIOTUYECKUX YMEHUH pacnpeessieTcsi He TOJBKO MO COAEPKaTeIbHBIM JIUHUSAM, HO U IO
rogam oOydenus. CojaepkaHnue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM
pesynbTaTam ocBoeHust denepanbHOil pabouell MpoOrpamMMbl, PaCHpeneIEHHBIM IO
rojaMm oOOy4YeHHs, CTPYKTypPHUPOBAaHO TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIUAIBHBIM ~ BOMpocaM oOydaronigecss oOpamjaiuch HEOJHOKpPATHO. ITO
NO3BOJISIET OPraHHU30BaTh OBJIAJIEHUE TE€OMETPUYECKUMHU TOHATHSIMU M HABbIKaMU
MOCJIEIOBATENBHO U MOCTYNAaTENbHO, C COOJIOJIEHUEM NPHUHIMIA PEEMCTBEHHOCTH, a
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HOBBIC 3HAHMS BKIIOYaTh B OOIIYI0 CHCTEMY TE€OMETPUYCCKUX TPEIACTABICHUN
00y4YaroIIuXCs, PACIIHUPssA U yriyOouss e€, o00pa3ysi MPOYHbIC MHO)KECTBEHHBIC CBSI3H.

[Tepexo1 kK U3yYCHUIO TCOMETPHH Ha yIiTyOJIEHHOM YPOBHE ITO3BOJISCT:

co3zaTh ycinoBus s auddepeHnmaniuy o0y4eHus, MOCTPOCHUS UHANBUIYTbHBIX
00pa30oBaTeNIbHBIX MPOrPaMM, OOECICYUTh YIIyOJEHHOE M3YYCHHE T'€OMETPUUKAK
COCTaBJIIONICH yueOHOTO peaMeTa «MaTeMaTrukay;

HOJITOTOBUTh OOYYarOIIUXCS K MPOJODKEHUIO U3YyUCHHUS MATeMaTHKU C y4ETOM
BBEIOOpa Oymymiei mpodeccuu, obecrednBas MMPEEMCTBEHHOCTh MEXKIY OOIUMU
poeCCHOHATTLHBIM 00pa30BaHUEM.

Ha m3yuenue yueOHOro Kypca «I'eomeTpus» Ha yriyOJICHHOM YPOBHE OTBOJMTCS
102 gaca: B 10 xmacce — 102 waca.



COJEP KXAHUE OBYUYEHUA

IIpsiMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TIOHATUSL cTepeoMeTpur. Touka, mpsmasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 akCMOMaTUYECKOM MOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBHSI U3 HUX.

B3auMHOE pacnosjokeHHe INpsIMBIX B IIPOCTPAHCTBE:  IEpPECEKAIOLIUECH,
napaJulebHble M CKpEIMBaromuecs npsMble. 1Ipu3Haku CKpEeIMBAOIIMXCS MPSIMBIX.
[TapannenbHOCTh NPSAMBIX MU IUIOCKOCTEW B IPOCTPAHCTBE: MMAPAIIICIbHBIE IPSMBIEB
IIPOCTPAHCTBE, NAPAJLIENBHOCTD TPEX MPAMBIX, NMAPAUIEIBHOCT MPSIMOU U IJIOCKOCTH.
[TapannenpHOe M LIEHTPAJIbHOE NPOEKTUPOBaHUE, H300paxeHue @uryp. OCHOBHbIE
CBOMCTBa TapaJUIeILHOTO TPOEKTHpOBaHUsA. M300pakeHune QGuryp B THapayieabHOU
NPOCKIUU. YTIJIBI C COHAIPaBICHHBIMM CTOPOHAMH, YIOJ MEXAY HIPSIMBIMU
B NIpocTpaHcTBE. [lapamnenbHOCTh IIOCKOCTEN: NapajulelbHbIE IUIOCKOCTH, CBOMCTBA
napajuiebHbIX MI0ockocTel. IIpocreiimme mpocTpaHCTBEHHbIE (DUTYpPHl HA IUIOCKOCTH:
TETpadp, NapaJlIeICuIIe]l, IOCTPOCHUE CEYEHUN.

[leprieHIUKYISPHOCTh MPAMOM M IJIOCKOCTH: NEPHEHAUKYISPHBIE IPSMBIEB
IIPOCTPAHCTBE, NPSAMBIE MapauIeNIbHBIE U NEPHEHAMKYJIAPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHINKYJIIPHOCTA MPSAMON M IUIOCKOCTH, T€OpEMa O NPSMOM IMEPIECHIUKYISIPHON
I0CKOCTH. OpTOroHa’mpHOE NPOEKTHpOBaHME. [lepneHAMKYIsAp YW HAKIOHHBIE:
paccTOsAHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHUE OT NPSAMOU 10 INIOCKOCTH, ITPOCKIIUS
burypsl Ha  IUIOCKOCTb. [leprieHIUKYISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
IIEPIICHIUKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NeprneHauKyIapax.

Yrabel B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM U IIOCKOCTBIO, ABYTPAHHBIA YIOJI,
JIMHEWHBIA yTOJ JIBYTPaHHOTO yrija. TpéxrpaHHblii U MHOTOrpaHHble yribl. CBOMCTBA
IUIOCKUX YIJIOB MHOTOrpaHHoro yriyia. CBolcTBa IUIOCKMX M JABYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUJISI TPEXTPAHHOIO YTJa.

MHoOrorpaHHuKHu

Byl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3ma: N-yrosbHas npusma,
npsiMasi M HAaKJIOHHAs TMpU3MbI, OOKOBass U TOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapanmnenenurnen, npsAMOYTOJIBHBIN Napajuiesienune 1 ero ceoctea. Kparyaimue mytu
Ha I[OBEpPXHOCTM MHOrorpanHuika. Teopema Oinepa. IIpocTpaHcTBeHHas TeopeMa
[Tudaropa. [upamuaa: n-yrojibHasi mupaMujia, NMpaBUWIbHAs U yCEUEHHAS MUPAMUJIBI.
CpoiictBa pébep W OOKOBBIX TpaHeW MpaBWIbHOW TUpamuabl. [IpaBuibHBIE
MHOTOTPaHHHMKW: MpaBWIbHAsg TMpU3Ma W TMpPaBWIbHAS NUpaMHAa, MpaBUJIbHAs
TpeyToJibHAsI MUpaMua U MPaBUILHBIN TeTpadap, KyO. [IpeacTaBienue o mpaBUIbHBIX
MHOTOIPaHHUKAX: OKTa3Ip, JOACKAYAP U UKOCAIP.

Brruucnenue s1eMeHTOB MHOTOTPAHHMKOB: péOpa, auaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTU M TIOTHOW TMOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAIb OCHOBAHUH,



TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMOU npu3Mbl. [lnoniaas 60KOBOW MOBEPXHOCTH U

MOBEPXHOCTH NPABWJIBHOW MUPAMUJIbL, TEOPEMA O IUIOIIAIA YCEUYEHHOW MUPAMU/IBI.
CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUHA  IPABUJIbHBIX

MHOTOIpaHHUKOB. CUMMETpHsi B  NPaBWJIBHOM  MHOIOTPAHHHUKE: CHUMMETpUS

Napajulelienunesa, CUMMETpUs NPABUIBHBIX IPU3M, CHUMMETPHUS NPABUIBHOU
ITAPAMUIBL.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, [JIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€WCTBHS ¢ BEKTOpaMHU: CJIOKEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBoOMCTBa
CJI0KeHUs BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynciio. [TIoOHsATHE KOMIUIIaHApHbIE
BeKTOpHI. [Ipu3Hak komriuianapHoCTH TpEX BekTOpoB. [IpaBuno mnapamenenumnena.
Teopema 0 pa3iioKEHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BeKkTOpaM. [IpssmMoyrosbHas
cucreMa KoopauHaT B mpoctpanHcTBe. KoopauHatel BekTopa. CBsI3b  MEXAY
KOOpJIMHATAMH BEKTOPa W KOOPJAMHATAMH TOYEK. YTOJ MEXAY BekTopamu. CKaasapHOE
MIPOU3BEICHUE BEKTOPOB.



IIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHcKoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK OOYYaIOMIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO UJIEHA POCCHICKOro O0O0IecTBa, MPEICTaBICHHE O MaTeMaTHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH, MPOIEAYp TPa)KTaHCKOTO
oOmiecTBa (BBIOOpBI, OMPOCHl M JPYroe), yMeHHe B3aUMOACHCTBOBATH C COIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMU ¥ Ha3HAYCHUEM;

2) NaTPUOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCHUUCKOW TPAXTAHCKONM HMICHTUYHOCTH, YBAXCHUS K
OpPOLUUIOMY M HACTOAIIEMY POCCUHUCKOW MaTeMaTUKH, I[IEHHOCTHOE OTHOIICHHE K
JOCTI)KEHUSIM POCCUUCKMX MaTeMaTUKOB M POCCUHUCKOW MAaTeMaTH4eCKOW IIKOJIbI,
MCIIOJIb30BAHUE ATUX JOCTIXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHUE JYXOBHBIX ILIEHHOCTEH pOCCHUHCKOro Hapoaa, cHOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, ATHUUYECKOTO TIOBEJACHUS, CBA3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHXKEHNUN HAYKH U IEATEIbHOCTHIO YUEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa
B IIOCTPOCHUE YCTONYHUBOTO OYIyIIETO;

4) acTeTHYECKOE BOCIIMTAHHE:

ACTETHMYECKOE OTHOIIEHWE K MHpY, BKIIOYas OCTETUKY MaTeMaTHYEeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHUW, pacCyXICHHI, BOCHPHUUMYHBOCTH K
MaTEeMaTHYECKUM acleKTaM Pa3InyHbIX BUIOB UCKYCCTBA;

5) ¢pu3nueckoe BocmUTaHME:

c(hOPMHUPOBAHHOCTh yMEHUSI TMPUMEHSATh MaTeMAaTHUYEeCKHE 3HAaHUS B HWHTEpecax
3I0pOBOr0 1 0€30MmacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K CBOEMY 3/10POBbIO
(3mopoBoe mMUTaHME, COANAHCUPOBAHHBIM PEKUM 3aHATUH W OTAbIXA, pEryJsipHas
¢u3nueckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHME MPU 3aHATHUSIX CIIOPTUBHO-
03JI0POBUTEJILHON EATEILHOCTHIO;

6) Tpy10BOE BOCIIUTAHHE:

TOTOBHOCTh K TPYAY, OCO3HaHHME IICHHOCTH TPYAOIIOOWs, MHTEPEC K pPa3IMuHBIM
chepaM TPOPECCHOHATILHOM AESTENbHOCTH, CBS3aHHBIM C MaTE€MaTUKOW U €
MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymed mpodeccuun u
pealln30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMYy OOpa30BaHHI0O W CaMOOOpPa30BaHMIO HA MPOTHKEHUM BCEH >KU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUH MPAKTUYECKUX 3a]a4 MaTeMaTHUeCKON
HATPaBIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCITUTAHHE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPbhl, IOHUMAHWE BIUSHUS COITUATHHO-
HKOHOMUYECKUX MPOIIECCOB HA COCTOSIHME MPUPOJHOM M COLMATIbHON Cpelibl, OCO3HAHUE
r100aJbHOTO  XapaKTepa JKOJIOTUYECKUX MpoOJeM, OpHUEHTAlUsi Ha MPUMEHEHHUE
MaTEeMaTHUECKUX 3HAHUM Ui pelleHus 3afad B O0JIaCTH OKpY’Karolled cpeabl,
IUTAHUPOBAHHUE IOCTYMKOB M OLIEHKH WX BO3MOXKHBIX TOCTEACTBUU IS OKpYXKarouieu
CpeIbl;

8) HEeHHOCTH HAYYHOI0 MO3HAHHUSI:



c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOW MPAKTUKHA, TOHUMAHUE MAaTEMaTHIECKOM
HayKU Kak cepbl YeJTOBEUECKOMN e TENbHOCTH, ITANOB €€ pa3BUTUSA U 3HAUUMOCTHU
IUISl pa3BUTHS LMBWIM3ALUH, OBJIAJICHUE A3bIKOM MAaTEMaTUKU MU MAaTEMaTUYECKOM
KyJbTYpPOU KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIISITH IPOEKTHYIO
U UCCIIENOBATENBCKYIO AEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JIeiicCTBUS

ba3oBble 1ornueckue AecTBU:

BBIABJISITh M XApPAaKTEPU30BaTh CYILECTBEHHbIE MPU3HAKK MATEMATHYECKUX
00BEKTOB, MMOHATUN, OTHOIIIEHUH MEXIY MOHATUSIMH, POPMYITHPOBATH ONIPEICTICHUS
MOHSTUH, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIINK, OCHOBAHUS JIJIS
000011IeHNS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (QOPMYyJIHpOBaTH U  MPEeOOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYUS B
(dakTax, NaHHBIX, HAONIOJACHUSX W YTBEPXKIACHUSAX, NpeajiaraTb KpPUTEPUU s
BBIIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JenaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIFOUEHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUIMA
(IpsiMble U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpATh CcHoco0 pemieHuss ydeOHOM 3amaud (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pELIEHUs, BEIOUpaTh Hanbosee MOAXOAAIMMI ¢ YUETOM CaMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOIb30BaTh BOMPOCHI KaK HUCCIEAOBATEIbCKUNA HWHCTPYMEHT IO3HAHMS,
dbopMmynupoBaTh  BONPOCH,  (GUKCHpYIOUIME  MPOTUBOpEYHE,  MIpodieMy,
yCTaHaBIUBATh UCKOMOE U IaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO
MO3UIUI0, MHEHUE;

POBOJIMTH CAMOCTOSITENIBHO CIJIAHWPOBAHHBIA 3KCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa, SBJICHHs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (PopMyJUpOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJibTaTam
MpPOBEAEHHOIO  HAOJIOJEHUS,  HUCCJIENOBAHMS,  OLEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

IPOrHO3UPOBATh BO3MOKHOE pa3BUTHE TNIpolLlecca, a TaKKe BBIIBUTaTh
MIPEOJIOKEHUSI O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c undopmanueii:

BBISIBIISATH Je(UIUTHI HHGOPMAIINH, JAHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha
BOIIPOC U JJIsI PEILICHHS 33/1a4u;



BBIOMPATh WHPOPMAIUIO W3 WCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMATHU3UPOBATh M HHTECPIPETHPOBATH WHGOPMAIUIO DPA3IUYHBIX BHIOB U (Gopm
Ipe/ICTaBIICHNUS,

CTPYKTYpUpPOBaTh HMHGPOPMAIIMIO, TPEACTaBIATh €€ B pa3au4HbIXx (dopmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HAAEKHOCTh MH(POPMALIUU TIO CAMOCTOSITENIBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHBbIE YHMBeEpPCcAJbHbIE y4eOHbIe JeHCTBUS

OO0menne:

BOCIIPUHUMATH U ((OPMYITUPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBUSMH U IIETISIMU
oOIeHus, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHhbMEHHBIX
TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY PEIICHUs 3a7add, KOMMEHTHPOBATH MOJYYCHHBIN
pe3yJbTarT;

B XOJe OOCYXIEHHUS 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXTaeMOU TEMBI,
MpoOJIeMBbl, pelaeMoil 3a/ayu, BBICKA3bIBaTh WJICW, HAIICJICHHbIE HA IOWCK pEIICHUS,
COTIOCTAaBIISAT CBOM CYKJICHUS C CYKACHUSIMU JIPYTUX YYACTHUKOB JIMAJIora, 00OHApyKUBATh
pasnu4mre U CXOJCTBO MO3UIUH, B KOPPEKTHOM hopme hopMyIupoBaTh pa3HOIIACHS, CBOU
BO3PAXKEHUS;

IPENCTaBIATh PE3yJbTaThl PEHICHUS 3a/aud, SKCIEPUMEHTa, WCCIEIOBaHNUSA,
MIPOEKTa, CAMOCTOSITENIbHO BBIOUPaTh (hOpMAT BBHICTYIUICHUS C YUETOM 3aJa4 MIPEe3eHTallUN
1 0COOEHHOCTEN ayTUTOPHUHU.

PeryasiTuBHbIE YHHBepPcaJbHbIe YueOHbIE TelCTBUSA

Camoopranusanus:

COCTABJISITh TUIAH, AJITOPUTM PEIICHUS 3a/1a49H, BRIOUPATh CIIOCO0 PEIICHUS ¢ YIETOM
UMCIOIIMXCS PECypcoB M  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHBI HHTEJJIEKT:

BJIQJICTh HAaBBIKAMHU TO3HABATENILHON pE(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUA U  MBICIUTENBHBIX TMPOIECCOB, HX pe3yJIbTaTOB, BJIAAECTh CHOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJISI IIPOLIeCcca U Pe3yJibTaTa PEIICHUs] MaTeMaTHYeCKOM 3a/1a4u;

PENBUACTh TPYIHOCTH, KOTOPbIE MOTYT BOSHHUKHYTh IPHU PEILICHUH 3a]]a4H, BHOCUTD
KOPPEKTUBBI B JIESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJEHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEIM W YCJIOBHUSIM, OOBSICHATH NPUYUHBI
JTOCTIKCHUS WIIM HEIOCTHXKCHHS PE3yJIbTaTOB JNEATCIbHOCTH, HAXOIUTh OIMIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1€ATEIBLHOCTD:

MOHWMAaTh W UCIOJIB30BaTh MPEUMYIIIECTBA KOMAHHONW ¥ WHIUBUIYIBHONW paOOTHI
MIPH PEIICHUN YUCOHBIX 33J1a4, IPUHUMATH IIEJIb COBMECTHOM JIEATEILHOCTH, TUTAHUPOBATh
OpTaHU3allMI0 COBMECTHON pabOThI, pacmpeaeasaTh BHUABI pPadOT, TOTOBAPUBATHCA,
o0CyXIaTh MPOIIECC U pe3yabTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNOBBIX ¢dopmax padboTel (oOcyxkaeHus, OOMEH MHEHHH,
«MO3TOBBIE IMITYPMBD» U WHBIE), BBITIOJHATH CBOIO YacTh Pa0OTHl M KOOPJAUHUPOBATH CBOU
JIEUCTBUA C IPYTMMHU YJieHAMU KOMAaHJbl, OIIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIWIA
MPOYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUA.



HPEAMETHBIE PE3YJIBTATBI
K koniry 10 ki1acca o0yvaromuics HayYuTCs:

. CBOOOJIHO OIEPUPOBAaTH OCHOBHBIMM IOHSTHUSIMH CTEPEOMETPUH IPHU
peLIEeHNH 3a7a4 U [IPOBEICHUU MAaTEMaTUYECKUX PACCYKIACHUM;

. IIPUMEHATH AKCUOMBI CTEPEOMETPUM U CIIEACTBUSA U3 HUX IIPU PEUICHUU
r€OMETPUYECKUX 3a/1a4;

. KJIaCCU(PHUIMPOBATh B3aUMHOE PACIIOJNIOKEHHUE IPSIMBIX B IPOCTPAHCTBE,
IIJIOCKOCTEN B IIPOCTPAHCTBE, NPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

. CBOOOJHO OMNEpUPOBATHh TOHATUSAMHU, CBS3aHHBIMH C YIJIaMd B
IIPOCTPAHCTBE: MEXKAY MPSMBIMHA B IPOCTPAHCTBE, MEXKIY NPSIMOM U TUIOCKOCTHIO;

. cBOOOIHO OMIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

. CcBOOOJHO pacrlo3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHUKOB (TPU3MA,
NUpaMUJIa, MPSIMOYTOJIBHBIN MapaieNenunes, Kyo);

. KJIaCCU(PUIIMPOBATh MHOIOTPAaHHUKH, BbIOMpAass OCHOBAaHMS s
KJIacCU(pUKaLUY;

. CBOOOZIHO ONEpUPOBATH TOHATUSMHU, CBA3aHHBIMU C CEUECHUEM
MHOT'OTPaHHHUKOB IIJIOCKOCTBIO;

. BBIIIOJIHATh ~ MApaJUICIIbHOE,  LEHTPAJIBHOE U OPTOrOHAJIBHOE

IPOEKTUPOBaHUE (UTYp Ha IUIOCKOCThb, BBINOJHATH H300paxkeHHus (uUryp Ha
IIJIOCKOCTH;

. CTPOUTH CEYEHUSI MHOTOTPAHHUKOB Pa3JINYHBIMU METO/IaMH, BBIITOIHATh
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYP: BUJ CBEPXY,
cOOKY, CHU3Y;

. BBIYUCIISATh IJIOMIAJAM TOBEPXHOCTEM MHOTOTPAHHHMKOB (TIpU3Ma,
MUpaMKJIa), TEOMETPUIECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

. CBOOOJHO OMEpUPOBATH MOHATUSIMU: CHUMMETpPUS B MPOCTPAHCTBE,
LIEHTP, OCh U TIJIOCKOCTh CUMMETPHH, IIEHTP, OCh U MNIOCKOCTh CAMMETPUU (PUTYPHI;

. CBOOOJIHO OTIEPUPOBATH MOHSATUSMU, COOTBETCTBYIOIUMHU BEKTOPAM U
KOOpAMHATaM B POCTPAHCTBE;

. BBITIOJTHATH JIEUCTBUS HAJl BEKTOPaMHU;

. pemarh 3aJayd Ha JI0Ka3aTelIbCTBO MAaTeMAaTUYECKHX OTHOILIEHUA U

HaXOXACHHUC TI'COMCTPHYCCKHX BCIWYHWH, IIPHUMCHAA M3BCCTHBIC MCTOAbI IIpHU
PCHICHUHU MAaTCMAaTHYCCKHUX 3a/1a4 ITOBBIMNICHHOI'O U BEICOKOI'O YPOBHA CIIOKHOCTH,

. IPUMEHATh IIPOCTEUIIME IPOrPpaMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4;

. U3BJIEKaTh, NMPEOOPa30BbIBATh U HHTEPIPETUPOBATH MHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypaxX, MPE/ICTABICHHYI0 Ha YEpPTEeXax U
pUCYHKaXx;

. OPUMEHSATh IIOJYYEHHbIC 3HAHWS Ha IPAaKTHKE: CpaBHUBAaTh U

AHAJIM3UPOBATh pEabHBIC CUTYallMH, IPUMEHATh U3YUYEHHBIC MOHSITUSA B MPOIECCE
MOMCKA PEIICHHS] MaTeMaTH4YECKU C(HOPMYIUPOBAHHONU MPOOJIEMBI, MOJCIHUPOBATH
pEAIbHBIE CUTyallMd Ha A3BIKE N€OMETPHUM, MCCIIENOBATH MOCTPOEHHBIE MOAEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI M TEOpeM, ammapara aiareopsl, pemaTth
MMPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXO0XKIECHUEM F€OMETPUUECKUX BEJINYNH;
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. UMETh TPEJCTaBICHUA 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJIOTHA..

11



TEMATHUYECKOE IINTAHUPOBAHMUE

KoanuecTBo yacos

Ne | HaumeHoBaHMe pa3aesioB

n/n NPOrpaMMsl Bcero

padoThI

KonTpoabHbie

Buabl gesiTesiIbHOCTH (IIPOrPAMMHOE COep:KaAHUE)

DyekTpoHHBIE (HM(PPOBLIE)
o0pa3oBaTeJIbHbIE PeCypChl

1 BBenenue B cTepeoMeTpuIO 23 1

OcHoBHbIe TpocTpaHcTBeHHBIEGUTYphI. [ToHsATHS
CTEpEOMETPHH: TOUKA, IpsAMas, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE MpaBUiia H300paKCHIS HA
PHUCYHKE IUIOCKOCTH, NapaljIeIbHBIXIPAMBIX (OTPE3KOB),
cepeauHsl oTpeska. [loHsaTus: nepecekaromecs
IJIOCKOCTH, IepeceKaromuecs npsiMast U MI0CKOCTh;
MOJTYTIPOCTPAHCTBO. MHOIOrpaHHUKH, U300paskeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYHIECTBYIOLINX 00bEKTOB. AKCHOMBI CTEPEOMETPHU H
nepBbie cneAcTBus u3 HuX. CrnocoObl 3a1aHus NPsSMbIX 1
IDIOCKOCTEH B TpocTpaHcTBe. O003HAYEHUS MIPSIMBIX H
mwiockocteit. Ceuenust. 3o00pakeHue ceueHHit
MUpaMHIBL, Ky0a U IPU3MBbI, KOTOPHIEIPOXOIAT Yepe3 X
pEdpa. M300paskeHne nepecevueHusnoNIyYeHHbIX
IIJIOCKOCTEM.

PackpairBanye NOCTPOEHHBIX CEYEHUM pa3HBIMU
nBeTaMu. MeToJ ciefoB I HOCTPOEHUS CEUEHUM.
CBoiicTBa nepeceueHmi MPsIMBIX U TNIOCKOCTEH.
[ocTpoenue ceyenuii B mupamue, Kyoe mo TpéM ToUKam
Ha péOpax. Co3gaHue BEIHOCHBIX YEPTEKEH U 3aIUCh
[IarOBIOCTPOCHMUSL.

IToBTOpenue mianumerpuu. Teopema o
MPONOPLUOHANBHBIX OTpe3Kax. [TomoOue
TpeyroinbHHUKOB. Teopema Menenas. Pacuérel B ceueHMsIX
Ha BBIHOCHBIX yepTexax. Micropus pa3BuTus
IUIAHUMETPHUUN CTEPEOMETPUH

http://www.geometry2006.narod.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-
klass

B3aumHoe pacrnosioxeHue
MPSIMBIX B TIPOCTPAHCTBE

[TapannensHble npsAMble B3anmMHOe pacnonoxeHue
NpsIMBIX B TpocTpaHcTBe. CKpeInBarouuecs npsmble.
IIpu3Haku ckpemuBaromuxcsanpsmeix. Ilapannensaeie
MpsIMBIE B IPOCTPAHCTBE. Teopema O CyIeCTBOBAHUU H
€AMHCTBEHHOCTUIIPSMOM MapaijieIbHOW JaHHOM MPSAMOH,
MPOXOJISIIEeH Yepe3 TOUKYIIPOCTPAHCTBA U HE JiexKallen
Ha JJaHHOH mnpsiMoid. JIleMMa o mepeceueHun
NapajuIeIbHBIX MPAMBIX INIOCKOCTRIO. [lapannensHocTh
TpEX npsiMbIX. TeopeMa 0 TpEX mapaiebHBIX MPSMBbIX.

http://www.geometry2006.narod.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-
klass
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Teopema o ckpenuBaromuxcs npsameix.[lapamiensHoe
npoekTrpoBanue. OCHOBHBIEC CBOICTBA MapaIeILHOTO
MIpOeKTHPOBaHus. 300pakeHue pa3HbeIX QUTyp B
napajuiebHON poekiuu. L{eHTpanbHas npoekius. Y ron
C COHAIPABJICHHBIMH CTOPOHAMHU. Y TOJI MY MPSIMBIMHU.
3a/aun Ha TOKA3aTeNIbCTBO UUCCIIEIOBAHNE, CBA3aHHBIC C
PACOJI0KEHUEM IPSMBIXB IPOCTPAHCTBE

[TapamienbHOCTH NPSIMBIX U
IJIOCKOCTEN
B IPOCTPAHCTBE

[onsTua: napamienbHOCTh NPSIMOM UIIJIOCKOCTH B
MIPOCTPAHCTBE.

[Ipu3Hak napamienbHOCTH NPSIMON U TNIOCKOCTH.
CBoiicTBa mapamieIbHOCTH IPSIMOM U TUIOCKOCTH.
FeOMCTpI/I‘-IGCKI/Ie 3aJa4Yu Ha BBIYUCIICHUC U
JI0Ka3aTeNbCTBO,CBA3AHHBIE C MAPAIIIENIBHOCTBIO MPSIMBIX
U TJI0CKOCTEN B TpocTpancTBe. [locTpoeHue ceuenns,
MIPOXOJIAIIET0 Yepe3 JAHHYIO MPSAMYIO Ha YepTexe U
napajieIbHOro Apyrou npsiMoil. Pacuér oTHoueHU.
[TapannenpHasAIpPOEKIHs, IPUMEHEHUE ISl TOCTPOCHUS
ceveHui KyOau napayuienenurena. CBorcTBa
napajuienenunena u npusMsl.[lapamiensHble INIOCKOCTH.
[Ipu3Haky napannenbHOCTH ABYX IIIOCKOCTEN. TeopeMa
0 TIapaJIENbHOCTH HEINHCTBEHHOCTH MJIOCKOCTH,
MPOXOMSIIEH Yepe3 TOUKY, HE

MPUHAUIEKAILYIO JAaHHON MIIOCKOCTH UCJIECTBUS U3
HeE.

CBoiicTBa napaieNbHbIX MIIOCKOCTEH:0 MapaieIbHOCTH
MPSIMBIX NIEPECEUEHUS TP NTEPECEUCHUH JBYX
napajieNbHbIX INIOCKOCTEH TpeThel; 00 oTpe3Kkax
napauiCJIbHBIX IIPAMBIX, 3aKJIFOYEHHBIX MEXIOy
NapajuIeTbHBIMU INTIOCKOCTAMU; O IEPECEUEHNH TPAMOM
C JIBYMsI TapaJlJIeNbHBIMU INIOCKOCTSAMHU

http://www.geometry2006.narod.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-
klass

[leprieH UKy IIPHOCTH
MPSAMBIX U TNIOCKOCTEH B
IPOCTPAHCTBE

25

[oBropenwue: Teopema [Tnudaropana riockocTH,
TPUTOHOMETPUS IPSMOYTOJILHOIO TPEYTOJIbHUKA.
CpolicTBa Ky0a ¥ MPSIMOYTOJILHOTO TTapaJuIeIIeIHITe A,
Brrurcnenve IIIMHOTPE3KOB B KyO€ U PSIMOYTOJIHLHOM
rapajuieienumnese.

IlepnienauKkyAsspHOCTH OpsiMON UtockocTu. IIpu3Hak
NEePIEHANKYISIPHOCTH MPSAMOH U mockocTu. Teopema o
CyILIECTBOBAHUHUH €IUHCTBEHHOCTH MPSMOH,
NPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEePIEHANKYISIPHOMK miockocTu. [1nockoctu u

http://www.geometry2006.narod.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-
klass
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MIEPIEeHIUKYIPHBIE UM IIPSIMas B MHOTOTPaHHUKAX.
[Iepnenaukynsp u HakinoHHas.[loctpoeHue
MIEpIEHIUKYIISIpan3 TOYKH Ha IpsAMyto. Teopema o Tpéx
neprneHauKyspax(npssmas 1 o0paTHas). YTol MexIy
CKpelMBaroUMmMucs npsmeiMu. [louck
MIEPIEHIUKYISIPHBIXIIPSAMBIX ¢ IOMOILBIO
MIEePIEeHIUKYISPHBIX II0CKOCTEH OpTOroHaNIbHOE
npoekTupoBanue. [loctpoeHue cedenunii kyda, NpU3MBHI,
MPaBWIHLHON MUPaMU/IbI C HOMOIIBIOOPTOrOHAIBHOMN
npoekuny. CUMMETpHS B IPOCTPAHCTBE OTHOCUTEIBHO
I0cKOCTH. [ITocKOCTHCMMMETPHiT B MHOTOTpaHHUKAX.
IIpu3Hak nepneHINKYISIPHOCTH IPAMOM U MIOCKOCTH KaK
CJIeICTBHECUMMETPHH. 1IpaBHIbHBIE MHOIOTpaHHUKHA
Pacuér paccrosnuii oT ToukH A0 mI10cKocTH. CrIocoObI
OITYCTUTH NCPICHAUKYJIIAPLI: CUMMCETPUSA, CABUTTOYKH I10
napauienabHou npsiMoil. CABUT IO HeNapaJIeIbHOM
psAIMOI,U3MEHEHUE PACCTOSHUMN

Vriel u pacCcTodHuA

16

IToBTOpEHME: Yyroa MeX Iy IPSIMBIMUA Ha IUIOCKOCTH,
TPUTOHOMETPHUSI B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KocHHYCOB. [loBTOpEeHME: yroyn Mexmny
CKPELIMBAIOIIMMUCS IPSIMBIMU B IIPOCTPAHCTBE.
I'eomeTpryeckneMeTonbl BEIYACIEHUS yIila MEXY
NPSIMBIMU B MHOTOTpaHHUKaX. [[ByrpaHHbIi yroi.
CBOMCTBO TMHEHHBIX YTIIOB IBYTPAHHOTO YT,
[lepnenaukynsapHsie miaockocTH. CBOICTBa B3aUMHO
nepreHauKyIsipHbIXIIockocTer. [Ipu3nak
NEPHEHANKYIIPHOCTH IIOCKOCTEH; TeopemMa 0 mpsiMoit
[IepECEUYCHMsI IBYXIUIOCKOCTEN MEPIIEHIUKYIISIPHBIX
TpeTbel TIOCKOCTHU. [IpAMOYyTONBHBIN Tapanenenunes;
Ky0; U3MepeHHsl, CBOUCTBA NPSMOYTOJIBEHOTO
napauienenunena. Teopema o 1uaroHanu
MIPSIMOYTOJIBHOT OlIapalJIeNeNMIIEe1a U CIEICTBHE U3 HEE.
CrepeoMeTpriecKke U NPUKIIAAHbIE 3a/1a4M, CBA3aHHBIC
CO B3aMMHBIM PACIIOJIO0XKEHUEM NPSAMBIX U ILIOCKOCTH.
[ToBTOpEHME: CKPEIIMBAIOIINECS NIPSMBIE, TAPAILIICIIBHBIE
IJIOCKOCTHUB CTaHAAPTHBIX MHOTOrpaHHuKax. [lapa
NapajuIeIbHBIX MIOCKOCTEN Ha CKPEIMBAIOLINXCS
MPSIMBIX, PACCTOSIHUE MEXAY CKPELIUBAIOLIUMUCS
MIPSIMBIMUB TPOCTHIX cUTyanusix. Omyckanue
NIEPIEHINKYJISPOB, BEIYUCIEHUE PACCTOSIHUNA OT TOUKUIO

http://www.geometry2006.narod.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-
klass
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TOYKH; MPSIMOM; IIIOCKOCTH.

Brriuucnenue pacCTOSIHUN MEKIyCKPEILIUBAOIIMMUCS
PSIMBIMU

C MTOMOIIIBIO NEPIIEHANKYIISIPHONIIIIOCKOCTH.
TpéxXrpaHHbI yromn, HEPaBEHCTBAAJIA TPEXTPAHHBIX
YIJIOB.

Teopema [Tudaropa, TeOPEMBIKOCHHYCOB U CHHYCOB
IUIs1 TPEXTPAHHOTO yriia. DIIeMEHTBHICHEPUIEeCKOM
TeOMETPHH: T€0Ie3NUECKUe IMHIH Ha 3eMJIe

6 MHororpaHHUKH

Cucremaruszanus 3HaHul: MHOTOIpaHHUK U €r0
aneMenTbl I lupamuna. Buael nupamug. [lpaBunsHas
nupamuza. [Ipusma. Ilpsmast 1 HaKIIOHHASAIIPU3MBI.
IIpaBuneHas npusma.llpsmoil mapannenenunesn,
MPSIMOYTOJIbHBIN TTapauiesenune, Kyo. Beimykisie
MHOTrorpaHHukH. Teopema Diinepa. [lpaBuibHble 1
MIOJIyTIPAaBUJIBHBIE MHOTOTPAHHUKH

http://www.geometry2006.narod.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-
Klass

7 BekTopsb! B IPOCTPAaHCTBE

12

[TonsTHE BEKTOpa Ha INIOCKOCTUHU B IPOCTPAHCTBE.
CyMMa 1 pa3HOCTh BEKTOPOB, MTPABUIIO
napaJuliesienuea, yMHOKEHHE BEKTOpaHa Yo,
pas3ioXeHne BEKTopa

o 6a3ucy Tpéx BEKTOPOB, HE JICKAIUXB OJTHOM
IUIOCKOCTH.

CkassipHO€ IPOU3BEICHNE, BEIUYUCICHHUE YTIIa MEKIY
BEKTOpaMMB IpocTpaHcTse. [Ipocreiimme 3ama4n ¢
BEKTOpPaMH

http://www.geometry2006.narod.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-
Klass

[ToBTOpenue, 0600MICHNE 1
cucTeMaTH3aIusI 3HaHUHN

Ob6o0maroiee MOBTOPEHUE MTOHITHHN METOZOB Kypca
TeOMETPHH

10 xmacca, cucremaTu3anys 3HaHuN. Mctopus pa3surus
CTEPEOMETPUH KaKHAYKHU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

O011ee KOJHYECTBO YACOB 1O
nporpamMme

102
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http://www.geometry2006.narod.ru/
https://resh.edu.ru/subject/17/10/
http://www.geometry2006.narod.ru/
https://resh.edu.ru/subject/17/10/
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