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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYaromuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHWMAHUSA POJU AKCUOMATHKH MpU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, UCCIICIOBATEIBCKIX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUSX W MPU H3yUYECHUHU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JUHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEICBAHTHHIMH T'€OMETPHH Ha yriayOJaéHHOM ypoBHE OOydeHHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON pabdoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha uzydenue yuebHOro Kypca «I'eomerpusi» orBoautcs B 10 kxiacce — 68
4acoB (2 yaca B HEJIEIIO)



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MApAJIIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajieIbHOCTh IIJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYriael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOTPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpm3ma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleeNune];] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U
IpaBWJIbHAS IHMPAaMHIA, TMPABUIbHASA TPEYroOJibHAs MHUpPaMHUIAa W TPABUJIbHBIN



TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJIp,
JOAECKAdIP U UKOCADIP.

Brruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaAMUJBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPU3M, CHUMMETpPHUS IPaBWIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasjIoXEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkropamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  OOLIECTBa,  MPEACTaBIEHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
OpoLeAyp TpaxAaHCKOro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMOJEUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MMPOLUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, HEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,



WCIIOJIb30BAaHUE OTUX JOCTIDKCHHM B JPYTUX HAyKaxX, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KECHUM HAyKH W JEATEIBHOCTBIO YUYEHOIO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIErO;

4) cTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAsl 3CTETHKY MATEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuyeckoe BocnuTaHue:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06€301acHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (U3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TpynoBOE BocnuTaHMe:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYIOJI00Us, HHTEpeC K
paznuuyHbiM  chepaM  TPO(PECCHOHATIBHON  NESTENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYphl, TIOHUMAHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHHE TJI00AIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIJIEM, OpUEHTALIUS
HAa TPUMEHEHUE MaTEeMAaTHUYEeCKUX 3HAHUW I pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpelibl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUU JIJIL OKPY’KAIOLIEN CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITEIIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMHU, OBJIAJACHUE S3bIKOM
MaTeMaTUKH W MaTeMaTUYeCKON KyJIbTypOoll KakK CpEICTBOM TO3HAHHS MHpA,
TOTOBHOCTh OCYILECTBIIATh NPOEKTHYIO U HCCIEIOBATENbCKYIO JI€ATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMynupoBaTh U  NPeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemeHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4E€TOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3soBble uccienoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpodieMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTUYECKOro 0ObEKTa, SIBJIICHMUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy O0bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeTbHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yjIbTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, HUCCIIEIOBAHUS, OILIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA,

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TaKXKE BbIIBUIaTh
MIPETOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c nundopmanueii:

BBISIBIIATH Je(UIIUTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJIs OTBETa HA
BOIIPOC U JJIsI PEILICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAINIO U3 UCTOYHUKOB Pa3JIMUHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB M
dbopmM IpeacTaBICHNUS,



CTPYKTYpUpPOBaTh WMH(GOPMALIMIO, MPENCTaBIATh €€ B pazNUYHbIX (popmax,
WLUTIOCTPUPOBATH TpaduvecKi;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YueOHbIe 1eiiCTBHA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKAECHUS B COOTBETCTBUHU C YCIIOBUSIMU U
HeNsIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIPaXaTh CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTUPOBATH IOJYyYECHHBIN PE3yJIbTaT;

B X0/i€ 00CYXXJIEHUS 3aJaBaThb BOIPOCHI IO CYLIECTBY O0CYXKJ1aeMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIeHNsl, COIOCTABIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsitTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE A€ CTBUS

Camoopranuzamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/Ja4u, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATH BAPHUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBHOW  pediekcuM  Kak  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 33]1a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX,
HaWJIEHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTIDKCHUS WU HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEILHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaJIbHOU
paboThl mTpu pemeHnH Y4YeOHBIX 3a7ad, NPUHUMATH IIeJIb COBMECTHOMU
NeSATEeTLHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh



BUIBl paboOT, JOOTrOBapuUBAaTHhCA, OOCYXAAaThb NPOIECC U pe3yabTaT paboThl,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3rOBbIE IITYpMBl» M HHBIE), BBINOJIHATH CBOIO YacThb pabOTBl MU
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYIMMHM WIEHAMU KOMAaH]Ibl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBUS.

ITPEAMETHBIE PE3YJ/IBTATDBI

K kxonity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOO/IHO OIIEPUPOBaTh OCHOBHBIMU TIOHSATUSIMU CTEPEOMETPUHU TPHU
pelIeHnN 3a7a4 U MPOBEACHUU MAaTEMAaTUUECKUX PACCYKICHHIA;
IPUMEHATh aKCHOMBI CTEPEOMETPHM U CJIEACTBUS M3 HUX IPU PELICHUU
T€OMETPUYECKHX 3a]1a4;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO  OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMA C  yIJaMud B
IPOCTPAHCTBE: MEXIY IMPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOU H
IJIOCKOCTBIO;

CcBOOO/IHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKaMHU;
CcBOOO/IHO pACIO3HAaBaTh OCHOBHBIE BUJABl MHOTOTPAaHHUKOB (IIPU3Ma,
nupamua, NpsMOYyroJIbHBINA Mapauienenunes, Kyo0);

KJacCU(PUIMPOBATh ~ MHOTOIPAHHHMKHM,  BbIOMpass  OCHOBaHHUS IS
KJIacCU(UKaIINH,

CBOOOJIHO  ONEpUPOBaTh  IMOHATHSMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITIOJIHATH napajienbHOE, LEHTPATIbHOE u OpPTOrOHAIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUST QUTYP
Ha IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHHMKOB Pa3jIM4YHBIMA METOJAMH, BBINOJHATH
(BBIHOCHBIE) MIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUHMCIIATh  IUIOLIAJM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (Ipu3Ma,
NUpPaMUJIa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

CcBOOOIHO ONEPUPOBATH MOHITUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
durypsr;

CBOOOJHO OINEPUPOBATH MOHSTHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBUS HAJl BEKTOPAMH;



pemiarh 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHUHA U
HaXOXKJIEHUE T'€OMETPUUYECKUX BEJIMYMH, NPUMEHSS W3BECTHBIE METO[BI
IIPU PEIIEHUH MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

IPUMEHATh IPOCTEHINNE NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpPa3OBbIBAaTh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTekax U pUCyHKaX;

IPUMEHATh TOJYYEHHBIE 3HaHUS Ha I[PAKTUKE: CPABHUBATH W
aHAIM3UPOBAaTh PEALHBIE CUTYallMH, MPUMEHATh HU3YYECHHbIEC MOHATUS B
nmpolecce TMOWCKAa PpEeHIeHHs] MaTeMaTH4ecKH  c(opMynrpoBaHHOU
npo0JieMbl, MOJEINPOBATh PEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJEIH C HCIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca o0yyaromuics HayquTCst:

CBOOOJHO OMNEPUPOBATH IMOHATHSMH, CBS3aHHBIMH C IHJIMHIPHYICCKOM,
KOHMYECKOW U CHEepUyYecKOl TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJTyYCHUS;

OTepUPOBATh MOHATUSAMH, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: IIMIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cepa W 1map) U
OOBSICHATH CTIOCOOBI MTOTYYECHHS TEJ BPAICHHS,

KJIacCU(UIIMPOBATh B3aUMHOE PaCIIOoKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallCHHS,
O00BEMBI M TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAIICHHUS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (popMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3AaHHBIMA C KOMOWHAIMSIMU TEI
BpaIlleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
OMMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

BBIYUCIISATH COOTHOIIECHUS MEXKIY TUIOMIAIIMU MIOBEPXHOCTEH 1 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBHITOIHATH (BBIHOCHBIC) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPAIICHUS;



e WU3BIEKATb, WHTEPIPETHPOBATH U TNpeoOpa3oBbIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
yepTexax U pUCYHKaX;

e CBOOOJIHO OMEPUPOBATH MOHITHUEM BEKTOP B MPOCTPAHCTBE;

e BBINOJHATH ONEPAMU HAJ BEKTOPaMHU;

e 33/1aBaTh IUVIOCKOCTh YPaBHEHUEM B JEKAPTOBOU CHCTEME KOOPAMHAT;

e pellaTh FT€OMETPUUYECKHE 33J]aUl Ha BBIYMCICHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MPU PEIICHUH;

e CBOOOJHO OINEPUPOBATH MOHSATUSMHU, CBS3AHHBIMH C JIBHKCHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

e BBINIOJHATh W300PAKEHUS MHOTOTPAHHUKOB W TEJI BpAICHUS TIPHU
MapajuieIbHOM  TEPEHOCE, I[EHTPAIbHOM CUMMETPHUH, 3€PKAJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus MOA00uS;

e CTPOUTH CEYEHHUS MHOTOTPAHHUKOB WM TEJ BpAICHUS: CEUCHUS LUJIMHIPA
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYCa (MapaliieabHbIe
OCHOBAHMIO M MPOXO/SLIUE YePE3 BEPIINHY), CEUEHUS Iapa;

e HCIOJIb30BATh METOJbl TOCTPOEHUS CEUYEHUW: METOJ CIIEIOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;

e JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

e TMPUMEHATH Te€OMETpUUeCKHUe (aKThl JJISI PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANoJaraloluX HECKOJbKO II1aroB peIIeHUsl, €CIU YCIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOM 1 HESIBHOH (hopme;

e pemarh 3aJaud Ha JIOKA3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUU U
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

e TMPUMEHATH NMPOTPAMMHBIC CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

e TMPUMEHATH TOJYYCHHBIE 3HAHUS HA  TPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIC CUTYAIlUU, IPUMEHATh U3YUEHHbIC
MOHATUSI, TEOpPEMbI, CBOWCTBA B TMPOIECCE TMOUCKA  pPEIIeHUs
MaTeMaTuyecku  c(OpPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pealibHbIE CHUTYallMd Ha $S3bIKE T€OMETPUHU, HUCCIEIOBATh IMOCTPOCHHBIC
MOJIEIM C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3a/layd, CBSA3aHHBIE C
HaXO0XXJICHUEM T€OMETPUYECKUX BEJIMUMH;

UMETh MPECTABICHUS 00 OCHOBHBIX dTanax pa3BUTUS T€OMETPUHU KaK COCTABHOMN
yacTu QyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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NMporpamMmblI
BOCIIMTAHMS
BBeeHue B crepeoMeTpHIo 16
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CepeIMHBI OTPE3Ka. yauTenem
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IJIOCKOCTB, IIPOCTPaHCTBO. OCHOBHBIE PABHUIIA cocoGeTByromux | Ubject/lesson/4756/
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5 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS 1 00yuaromumest http://geometry2006
W3 HUX BO3MOXXHOCTb .narod.ru/Lessons/1
. NPUOOPECTH OIIBIT 0-11/1.pptx
BCACHUS
6 M3obpaxenue ceueHuni mupamMuibl, Kydoa u 1 KOHCTPYKTHBHOT'O https://resh.edu.ru/s
TIPU3MBI, KOTOPHIE IPOXOJIAT Yepes uX pedpa. "_Izgig;?BOBHBaTL ubject/lesson/4912/
H3o00paxeHue nepeceyeHus: NoaydeHHBIX e cTBo http://metodisty.ru/
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00y4aromuMcst i
TIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 uX pedpa. COI};;MBH;O ubject/lesson/4912/
N300pakeHne nmepeceveHus MmoIyueHHbIX AHAYMMEIH OMELT
TIOCKOCTeH. PackparBanue mocTpoeHHBIX COTpPYHHYECTBA U
CEYCHUH pa3HBIMHU 1IBETAMH. E3aHMHOH TIOMOTIA
< - p€aJIM30BbIBATH -
8 N3o0pakeHne ceueHnit mupaMu/ibl, Kyoa u 1 O —— https://resh.edu.ru/s

MPU3MBL, KOTOPBIE IPOXOAT Uepe3 ux pedpa.
N3006paxeHue rnepeceyeHus: Noay4yeHHBIX

BO3MOXXHOCTHU B
Ppa3JIMYHbIX BUJAaX

ubject/lesson/4912/
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II0cKoCTeN. PackpaimBanue NOCTPOEHHBIX ACSATEIILHOCTH
CeueHHn i pa3HbIMH LBETAMH. gg(f:s;i,f;m co
9 Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM. (3maxoBoii) http://geometry2006
CBolicTBa niepece4eHni MPSIMBIX U IIJIOCKOCTEN. OCHOBOI: bnzirf/(igg/Letssons/ 1
CaMOCTOSITeIbHAS 9-12/290.pptx
— pabota c _
10 MeTto cinefoB sl TOCTPOSHUS CeUSHUH. yueGHIKOM, paGoTa http./(/jqeolrfetrv20/016
CBolicTBa niepece4eHni MPSIMBIX U IIJIOCKOCTEN. C Hay4HO- bnirfllgu ets S0ns
HOMYJIAPHOIL Y-L11/19C. ppix
_ JIUTepaTypoi, 0Toop
11 [TocTpoeHue ceyeHuil B mUpamMue, Kyoe mo 1 CpaBHEHHE http://geometry2006
TpeM ToukaM Ha pedpax. Co3aaHue BBIHOCHBIX Martepuana 1o bnirf;iggl Lets;ons/ L
. U-11/15d.ppix
YyepTekell U 3alucCh MaroB MOCTPOEHUS. HECKOIBIIM
HNCTOYHHKAM.
12 | IlocTpoenue ceueHuit B mupamMuie, Kyoe mo http://geometry2006
TpeM ToukaM Ha pedpax. Co3aaHue BBIHOCHBIX bnz;rf/(igg/Letsxsons/ L
. U-11/10€.pptx
YyepTexel 1 3aIicCh I1aroB MOCTPOSHHUS.
13 | IlocTpoenue ceueHuii B mupamuie, Kyoe mo http://geometry2006
TpeM Toukam Ha peOpax. Co3aHue BHIHOCHBIX bnzirlo/(i.srg/Lesons/ L
Y U-11/15€.pptX
YyepTexel U 3auch M1aroB NOCTPOEHUS.
14 | IloBTOpeHME MIIAHUMETPUH: TEOPEMA O
IPONOPLUUOHATBHBIX OTpe3Kax. [Tonobue
TPEYTrOJIbHUKOB.
15 IToBTOpEeHUE nnanuMeTpun: Teopema Menenas.
PacueTsl B ceueHUsAX Ha BBIHOCHBIX YepTEXkax.
Wcropus pa3BuTus IIIaHUMETPUU U
CTEpEOMETPUHU.
16 Konmponvnaa paboma Nel «Axcuomut
cmepeomempuu. Ceuenusy
B3aumHoe  pacnojiokeHue — NpPAMBIX B
NPOCTPAaHCTBE
17 B3aumHOe pacnonokeHue mpsiMbIX B - peanmsoBbiBath | http://geometry200
BOCITHTATEIIbHBIE 6.narod.ru/Lessons
npocTtpaHcTBe. CKpenyBaronyecs npsiMsle.
poctp pett m P BO3MOXKHOCTH B | /10-11/5a.pptx
IIpu3HaKy CKPCLINBAOLINXCS IIPSMBIX. pasmMuHBIX  BHax | http://geometry200
[TapannensHble IpsMble B IPOCTPAHCTBE. JESITENLHOCTH, 6.narod.ru/Lessons
oOyuvatomuxcss  co | /10-11/5b.pptx
CIIOBECHOM
18 | Teopema o cyIeCTBOBaHUH U (3HaKoBOi)
€MHCTBEHHOCTH NPSMOI1 MapaijieibHON OCHOBOM:
o o o CHUCTEMAaTU3aluAa
JTAHHOW MPSIMOM, IPOXOASILEH Yepe3 TOUKY yIe6HOTO
IMPOCTPAHCTBA U HE JeXalen Ha TaHHOM maTtepuana
npsiMoii. JleMma o mepeceueHun - HPOCKTHpOBaTh
CUTyalluu u
NapajuIeIbHBIX IPSMBIX MJIOCKOCTHIO. COBBITHS,
19 | [TapamnenbHOCTB TpeX MPSAMBIX. Teopema o Tpex pa3sBHBAIOLINE
napauleIbHBIX NpsAMBIX. Teopema o SMOLHOHAIBbHO-
[IEHHOCTHYIO Ccdepy
CKPEIIMBAIOIINXCS IPSIMBIX. oByuaromerocs _
20 LenTpanpHas mpoeKius. YTOII ¢ - passmeare y | Ditp://metodisty.ru/
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI MEKILY o0yuarouuxcs m/files/view/ qul .
[103HABATEIbHYIO mezhdu_skrechivaju
NPSIMBIMH. AKTHBHOCTD, chimisya_pryamymi

CaMOCTOATCIIBHOCTD

2013 01 20
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21 3agaun Ha JOKA3aTEILCTBO M MCCIIEIOBaHUE, 1 ,AHUI[UATUBY, http://metodisty.ru/
CBSI3aHHBIE C PACIIOIOKEHUEM TIPSIMBIX B TBOpHcCKHe m/files/view/rasstoy
CTIOCOOHOCTH anie_mezhdu_skrec
MIPOCTPAHCTBE. hivajuchimisya_pry
amymi
I[MapajuleJbHOCTH NPSAMBIX U IJIOCKOCTEH B 7
NMPOCTPAHCTBE
21 [ToHsTHS: MapamIeIbHOCTh NPIMOUN 1 1 -OpTaHH30BLIBATH http://geometry2006
II0CKOCTH B pOCTpaHcTBe. [IpusHak WHJIMBUyaJIbHbIC .narod.ru/Lessons/1
. Y TPYMIOBbIC 0-11/7a.pptx
NapajuIeIbHOCTU MPSIMON U TJIOCKOCTH. (bopMBI yueGHOI
CBolicTBa napauieIbHOCTH NIPSIMOU U JIEATEIBHOCTH;
IUIOCKOCTH. -pC€ain30BbLIBATH
BOCITMTATCIIbHBIC _
22 ['eomeTpryeckue 3aaun Ha BBIYUCIICHUE U 1 BOIMOKHOCTH B http://geometry2006
A0Ka3aTCJIbCTBO, CBA3aHHBIC a MAapalJICJIbHOCTHIO pa3IMYHBIX BUAAX .Onilf/(igU/LteXSSOnS/l
~ U-11//0.pptxX
OPSAMBIX M INIOCKOCTCH B IPOCTPAHCTBE. ACATCIEHOCTH
00yYarImuxcs co -
23 [TocTpoenue ceuenusi, IpoXOAIIETO Yepe3 1 cng:ecnoﬁ http://geometry2006
JAHHYIO MPSAMYIO Ha YepTexke U MapauieIbHOro (3HaKOBOI1) bnirf/(i'zrw Ltexssons/ 1
o o o v ;QL
JIpyrou npsAmMoiu. Pacuer oTHOIEHUN. OCHOBOH.
CaMOCTOATCIIbHAA E
24 | IlapamenbHas IPOEKIHs, IPUMEHEHUE /IS 1 paora ¢ http://geometry2006
MOCTPOCHHS CEUYEHUH Ky0a 1 mapaiesienuie/a. yueOHUKOM .Onzirlo/(i.?tu/Ltexssons/ L
o ’ U-11/15.pptX
CaoiicTBa napayyIeIeMIe a U MPU3MBL. pabota ¢ HayJHO-
HOIYJISIPHOM :
25 [TapannensHble 1ockocTu. [Ipu3naku 1 YIAPHOR http://geometry2006
MapauIeTbHOCTU JBYX TUIOCKOCTEMH onGam P .narod.ru/Lessons/1
' oTo0p M 0-11/8a.pptx
CpaBHEHHE
MaTc€puaia 1o .
26 Teopema 0 mapauieIbHOCTH U €JUHCTBEHHOCTH 1 P http://geometry2006
. HECKOJIbKIM .narod.ru/Lessons/1
IUIOCKOCTH, MIPOXOIAIICH Yepe3 TOUKy, He MCTOYHHKAM: 0-11/8b.pbix
o ’ ;QL
MPUHAISKALTYIO TAHHOU IJIOCKOCTH U -IIPUMCHSTH Ha
CIeCTBUS U3 Het. YPOKe
= v MHTEPAKTUBHBIE
27 CBolicTBa napajuIeabHbIX INIOCKOCTEN: O 1 (hOpMBI paGOTEL ¢
NapajyieIbHOCTH NPSMbBIX TIEPECEUEHUS MTPU 00yHJaroIUMHUCS:
MIEPECCUCHNH IBYX apAJIIEIbHBIX IIJIOCKOCTEN AUCKyCCHH,
) KOTOpPBIC Jal0T
TPCTHCH. oOygaromumcs
BO3MOKHOCTB
prOOPECTH OTBIT
BEACHUA
KOHCTPYKTHBHOT'O
JIAAJIora;
[lepneHAUKYJIAPHOCTH NPSAMBIX U 16
IUIOCKOCTEH B IIPOCTPAHCTBE
28 [ToBTopenwne: Teopema Iudaropa Ha mmockocTH, 1 -TIPOEKTHPOBATh
cuTtyanuu u
TPUTOHOMETPHUSI IPSMOYTOJILHOTO
p B p yr CcOOBITHS,
TPCYroJIbHUKA. pasBUBarOLIE
29 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO 1 KyJIbTypy
napasuiesenure/a. TICpeKIBAHIN 1
HOCHHOCTHBIC
30 | Beluncienue AIMH OTPE3KOB B KyOe U 1 opUeHTAIHH
MPSIMOYTOJIBHOM MapajuieJIenumee. pebenka;
31 | IlepneHAMKYISPHOCTH MPSIMOM U IIOCKOCTH. 1 “MHHUMMPOBATE M | hitp://metodisty.ru/
TOJUICPKUBATD m/files/view/geom
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[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH.

HCCIICIOBATEIbCKY
10 JIEATEILHOCTE
oOygaromuxcs B

10

32 Teopema 0 CyIIeCTBOBAHHH U €IMHCTBEHHOCTH PAMKAX PeaTH3aHH httDZ/(/jqeolrlljetrVZO/Of
IIPSAMOM, IPOXOAILIEN Yepe3 TOUKY HMH bnirf/l;g etssons
> WHIANBUAYAJIbHBIX H Y-11/2 70.pptx
IPOCTPAHCTBA U MEPIECHAUKYISIPHON TIIOCKOCTH.
TPYTIIOBBIX
33 | IInmockocTH ¥ MepIeHANKYISPHBIC UM MPSIMbIE B HICCIIE TOBATEBCKHIX
MHOTOTpaHHHKAX. IPOEKTOB, 4TO JacT
34 | lepnenaukynsp v HakIoHHas. [TocTpoenue obyuaromumes http://geometry2006
BOSMOKHOCTD .narod.ru/Lessons/1
NEPNCHAUKYJIApa U3 TOYKU HA PAMYIO an/I06pecTI/I HaBBIK O-ll/lS.QQtX
MyOIMYHOTO
BBICTYIIJICHHS IIEPE,
35 Teopema o Tpex nepneHANKYIsApax (Mpsmast u aym/lzopnef/i pen
obpatrHasi) apryMEeHTHPOBaHHS
36 YT0oa MeXKIy CKPEIIMBAIOIIMMHUCS MTPSMBIMHU. u OTCTAMBaHHUS
37 [Touck nepneHANKYISPHBIX MPSMBIX C gzgzl:m ToHKH
MIOMOIIBIO IEPIIEHIUKYIISPHBIX TUIOCKOCTEH.

38 | OproroHaibHOE MPOEKTUPOBAHUE. http:/geometry2006
.narod.ru/Lessons/1
0-11/22b.pptx

39 | [loctpoenue cedenuit Kyoa, mpU3MBI, http://metodisty.ru/

NPaBUWIHHOMN MUPAMUIBI C TOMOIIBIO m/files/view/postroe
- nie_sechenii_mnogo
40 | CummeTpus B IPOCTPAHCTBE OTHOCHTEIBHO
wiockocTy. [Inockoctu cummeTpuii B
MHOT'OI'paHHHKAX.
41 | Ilpu3Hak nepHeHIuKyIIPHOCTU IPSIMON U
TUTOCKOCTH KaK CJIEICTBUE CHMMETPHH.
42 [TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér http://geometry2006
. .narod.ru/Lessons/1
ACCTOSIHHI OT TOYKH JI0 TIOCKOCTH.
p a 0-11/20d.pptx
43 | CiocoObl OMyCTHTH MEPICHANKYIISPHIL: http:/geometry2006
CUMMETpPHS, CABUT TOUKH O MapajieIbHOM bnirfl%ﬁl Lets;ons/ L
o . . Y-11/20Nn.pptx
npsimMoii. CIBUT TIO0 HeMapayuIeIbHOM MPSIMOH,
U3MEHEHUE PACCTOSHUN
44 | Koumponvnasn paboma Ne 2 «Bzaumnoe
pacnonoiicenue nPAMbIX U RAOCKOCmeil 6
npocmpancmee»
YI1JbI M pACCTOSAHUSA
45 [ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha -00mmaThes c | http://geometry2006
obyuarommmucst (B | .narod.ru/Lessons/1
TUTOCKOCTH, YTOJI MEKAY CKPEITHBAFOIIIAMHCS
> YT Ay CKpell m JIAAIIore), 0-11/16a.pptx
NPSIMBIMH B TIPOCTPAHCTBE, TPUTOHOMETPHS B NpU3HABATH X
IMPON3BOJIBEHOM TPEYIrOJIBHUKE, TECOpEMA JI0OCTOMHCTBA,
KOCI/IHyCOB. IIOHHUMAaTb u
IIPUHUMATh UX -
46 | 'eoMeTpHUECKHE METO/IbI BBIYHUCIICHHS yTJia - OPraHM3OBHIBATS hrf;?(.)/(/jqﬁ?/rli]:;?c/)ﬁ(s)/ole
MECXKAY NPSIMBIMH B MHOT'OTPAaHHHUKAX. MHIUBUAYabHBIE U 0 11 /1'6 d.o0tx
. . . U-11/160.pptx
JByrpannbliii yroa. CBOMCTBO JIMHEWHBIX YIJIOB prg“("jﬂe opmst
YECOHOU
AABYrPaHHOrO yTjIa. ZQHTGHBHOCTI/I
47 [TepnienaukynsapHele miockoctu. CBoiicTBa http://geometry2006

- OpraHu30BbIBATb
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B3aUMHO IEPIICHAUKYISPHBIX IIJIOCKOCTEM.
IIpu3Hak neprneHauKyIIPHOCTH IUIOCKOCTEH;
TeopeMa O IPsIMOi IepeceueHus IByX
IIJIOCKOCTEW MEPIEHIUKYIISPHBIX TPEThEH
IJIOCKOCTH.

JUIsl  00yYaromuxcs
cUTyaluid KOHTPOJIS
U OICHKH
-peann3oBBIBaTh
BOCTINTAaTEIIHHEIC
BO3MOKHOCTH B
Pa3IMIHBIX BUAAX

.narod.ru/Lessons/1
0-11/22a.pptx

48 Teopema o0 AraroHanu NPSIMOYTOIBLHOTO 1 IeATeTHOCTAL
napajjejcnuiica u CJICACTBUC U3 HEC. o6yqa}01u1/1xc51 co
49 [Tapa mapanmienpHBIX TUIOCKOCTEH Ha 1 CIOBECHOH
3HAaKOBOU
CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHIE MEXKIY gCHOBOﬁ. )
CKPEIIHUBAIOIIUMUCS MPSIMBIMU B IPOCTHIX CHCTEMATH3AIIHS
CUTYaLHIX. yuebHoro
50 | PaccTosiHUE OT TOYKHM 10 INIOCKOCTH, 1 Mareprana. http://geometry2006
o .narod.ru/Lessons/1
ACCTOSIHUE OT MPSIMOM J0 TIOCKOCTH.
p P o 0-11/20d.ppix
Brruncnenue paccTosSsHUN MEXIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU C TIOMOIIIBIO
NEPNEHIUKYIISIPHON IIJIOCKOCTH.
51 TpexrpaHHblii yroJ, HEPaBEHCTBO [ 1
TpexrpanHbIx yrioB. Teopema IIudaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB JIJISI
TPEXTPaHHOTO YTJIa.
52 | Koumponvuas paooma Ne 3 « Yzt u 1
paccmoanuny
BekTOpbI B IPOCTPAHCTBE 9
53 | INonsiTie BeKTOpa HA IUIOCKOCTH H B 1 - IPUMEHATH Ha http://geometry200
ypoKe 6.narod.ru/Lessons
MIPOCTPAHCTBE.
pocTp WHTEPaKTHBHBIC /10-11/9a.pptx
(bopMBI pabOTHI C
54 CyMMa BeKTOpOB. 1 O6y1{aIOH.[I/IMI/ICH: http//qeometerOO
rpymnmoBas paboTa 6.narod.ru/Lessons
Wi pabora B /10-11/9b.pptx
napax, KOTopbie
55 | PasHoCTh BEKTOPOB. 1 yHar 06Y‘1§IOU16HXC’I
KOMaH/IHOH paboTe
56 [TpaBuiio mapannenenumnena. 1 1 BIANMOICHCTRHIO
S7 YMHOXk€eHUEe BEKTOpa Ha YHCIIO. 1 ¢ ApyTUMHE
58 Paznosxenue BekTopa 1o 6a3ucy Tpex BEKTOPOB, 1 obyHarouMuCs
o - IIPUBJICKATH
HE JIeXKAIIUX B OJTHOU TUIOCKOCTH. P
BHUMAaHHC
59 | CkansgpHoe NPOM3BENEHHE. 1 oGydaromuxcs K
HEHHOCTHOMY
ACIICKTY M3y4YaCMbIX
Ha ypOKE SIBICHUH,
HOHHTHﬁ, IMpUEMOB
60 | Beruucienue yria MeXay BEKTOPaMHU.
61 | BeruucieHue yria MeXay BEKTOPaMHU.
62 | BeruncieHue yriia Mexy BEKTOPaMH.
IloBTOpeHue, 00001IEHNE, CHCTEMATU3ALUS 6
3HAHUM
63 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1 - OpraHu30BbBIBATH
«B3auMHOE PacronoKeHne NPSIMBIX U A o0ysaronmmxcs
o CUTyallul KOHTPOJIA
TUTIOCKOCTEH B MMPOCTPAHCTBEY ¥ OLICHKH
64 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN 1

«MHOrorpaHHUKN»
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65

O0001EeHUE U CUCTEMATU3ALINS 3HAHUM
«BeKTOpBI B IPOCTPAHCTBE»

66 | Hmozosas konmponvnas paboma
67 | Hmozosas konmponvnas paboma
68 | OOoOIIeHue U cucTeMaTH3aIys 3HAHHIA: aHAIIN3

KOHTPOJIbHOM paboTHI.
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