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HOACHUTEJBHASA 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 OOyYarolmuxcs 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 T€OMETPUH, 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 B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«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, (OpMHUpPOBAHHUE MOHMMAHUSA 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, MCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIlUsAX W MPU U3yUYEHUU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMH y4eOHOTO Kypca «I'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
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS 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 padoueit
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 HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, 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 MTO3BOJISIET:

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

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

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 waca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPSIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTroJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIICHINUKYJIAPHBIC MIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY MPSMOW M IUIOCKOCTBIO, JIBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrompHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBiieHne O NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUM BEKTOpAa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUMCKOro  OOMIECTBa,  MPEACTABIECHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HayKaxX, TEXHOJOTHUAX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPpoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKH MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEIO0BAaHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4H, BEIOMPATh CIIOCOO pEUIeHUS ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJA/JE€Th  HABBIKAMU  I[IO3HABATEIbHOM  pediieKcMM Kak  OCO3HaHMs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, NaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCH, OOCYX IaTh TMPOIECC W Pe3yJabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABI MHOTOTPAHHHUKOB (IIPU3Ma,
UpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKHM, BbIOMpas  OCHOBaHHMA  JJIA
KJaccuukanuu;

CBOOOJHO  OMEpUpPOBATh  MOHATUSAMH, CBS3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITIOJTHSATH napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTh, BBINOIHATH MU300pakeHUsT QUTyp
Ha TJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3IUYHBIMU METOJIAMH, BBIMIOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

CBOOOJIHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

BBITIOTHSTD JICUCTBUS HaJl BEKTOPaMHU;

pemiath 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

OPUMEHATh MPOCTEUIIME NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;
W3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TIOJIydCHHbIE 3HAHMUS HAa TIPaKTHUKE: CpaBHUBAaTh U
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIH C HCIOJb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHHUS;



MPUMEHSATh TeoMeTpuueckre (aKThl JJI PEIICHHS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIaralllinX HECKOJIBKO IIaroB pELIEHUS, €CIH YCJIOBHUSA
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHUA H
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbICE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYAI[UHU, IPUMEHATh N3y4YEHHbIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaTU4ecKu  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalldH Ha SI3bIKE T€OMETPUM, HCCIEIOBATh MOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
anmapara anreOpbl, pemaTh MNPAKTUYECKUE 3a/aud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBlIeHUs 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUM KaK
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iejioB U TeM
NporpamMmbl

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

BBenenue B crepeoMeTpurio

BsaumHoe pacronoxeHue npsiMbix B
MIPOCTPAHCTBE

[TapanienbHOCTh NPSMBIX U IIIOCKOCTEN B
MIPOCTPAHCTBE

23

https://resh.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://fipi.ru
https://resh.edu.ru/
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https://fipi.ru

[lepneHuKyISIPHOCTD MPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

25

https://resh.edu.ru/
http://window.edu.ru/

https://fipi.ru

VYTiasl 1 paccTosIHUA

MHororpanHuku

BexTops! B IpocTpaHCcTBE

16

12

https://resh.edu.ru/
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https:/fipi.ru
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[ToBTOpEeHME, 00600IIEHNE U CHCTEMaTH3aIlUs

https://resh.edu.ru/

N 5 http://window.edu.ru/
3HAaHUNU ..
https://fipi.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://resh.edu.ru/
http://window.edu.ru/
https://fipi.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Kourpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoThI
pecypcbl

OcHOBHBIE TIPaBUIa H300PAKCHHS Ha https://resh.edu.ru/

1 PHCYHKE TIOCKOCTH, MapaJuIeIbHbBIX 1 http://window.edu.ru/
IPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka https://fipi.ru
[ToHSTHS CTEPEOMETPHH: TOYKA, TPSMa,

IUIOCKOCTB, MMPOCTPaHCTBO. OCHOBHBIC https://resh.edu.ru/

2 npaBuiia H300paKCHUS HAa PUCYHKE 1 http://window.edu.ru/
TUTOCKOCTH, MAPAIIICIIBHBIX TPSIMBIX https://fipi.ru
(OTpe3KoB), cepeAHBI OTpE3Ka
[ToHsATHS: IepeceKarolrecs MIOCKOCTH, https://resh.edu.ru/

3 MIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH; 1 http://window.edu.ru/
HOJTYTIPOCTPAHCTBO https://fipi.ru
[MousTHS: IepeceKaroIuecs MIOCKOCTH, https://resh.edu.ru/

4 NIEPECEKAIOIIUECS MPSMast U TUIOCKOCTH; 1 http://window.edu.ru/
HOJYTIPOCTPAHCTBO https://fipi.ru
MHOrorpaHHUKH, H300paKeHHE https://resh.edu.ru/

5 NPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD, 1 http://window.edu.ru/
HECYIIECTBYIOIINX 0OBEKTOB https://fipi.ru
MHOrorpaHHUKH, H300paKeHHE https://resh.edu.ru/

6 NPOCTEHIINX MPOCTPAHCTBEHHBIX (HUTYD, 1 http://window.edu.ru/
HECYIIECTBYIOIMUX 00BEKTOB https://fipi.ru

7 AKCHOMBI CTEPEOMETPHHU U TIEPBbIE 1 https://resh.edu.ru/



https://resh.edu.ru/
http://window.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/
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https://resh.edu.ru/
http://window.edu.ru/
https://fipi.ru/
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http://window.edu.ru/
https://fipi.ru/
https://resh.edu.ru/

CIICACTBHUA U3 HUX

http://window.edu.ru/
https://fipi.ru

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

https://resh.edu.ru/

Y IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX

8 CHeNCTRHS H3 HHX http://window.edu.ru/
https://fipi.ru
AKCHOMBI CTEPEOMETPHH U TICPBBIC
https://resh.edu.ru/
cienctBus u3 HUX. CriocoObl 3a1aHus D .
9 B http://window.edu.ru/
HNPAMBIX U INIOCKOCTEU B IIPOCTPAHCTBE. httos:/fipi.ru
o hups:/mpi.ru
O0603HaueHus NPSMbIX U IUIOCKOCTEN
H300paskeHre ceueHuit mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
B} https://resh.edu.ru/
p€opa. M3o0pakeHne nepeceueHus D .
10 HOJYHHHEIX ILIOCKOCTEH http://window.edu.ru/
' y https:/fipi.r
PaCKpaHII/IBaHI/IC IMOCTPOCHHBIX CCUCHUHN S // u
Pa3sHbIMH IBETaAMHU
N300paxeHne cedeHnit mupamMmuabl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 X
. https://resh.edu.r
pé6pa. N3o0paxeHue nepeceueHus D . Iy
11 HOJYHEHHEIX TIOCKOCTER http://window.edu.ru/
' . https://fipi.r
PackpammBanue NOCTPOEHHBIX CEYEHUN ttps:// 2
Pa3sHbIMH IBETAMHU
N3obpaxenue ceueHuit mupamMubl, Kydoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
. https://resh.edu.r
pé6pa. N3o0paxeHue nepecedeHms D . ./
12 HOTVIEHHER IIOCKOCTEl http://window.edu.ru/
" ' y https://fipi.ru
PaCKpaIHI/IBaHI/Ie IMOCTPOCHHBIX CCUCHUU
pa3HBIMH [IBETaMHU
13 N300pakeHre CeYeHU i MupaMuIbl, Kyoa https://resh.edu.ru/

http://window.edu.ru/



http://window.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://fipi.ru/
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http://window.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/

pé€bpa. M3o0pakeHne nepecedecHus
MOJTYYEHHBIX TIOCKOCTEH.
PackpaiiuBaHue MOCTPOCHHBIX CEUCHHUN
Pa3HBIMHU I[BETAMH

https:/fipi.ru

https://resh.edu.ru/

14 Mertopn cie0B Ui HOCTPOCHUS CEUCHHI http://window.edu.ru/
https:/fipi.ru
Merto[ cle10B AJIsl MOCTPOCHUS CEUCHHIA. https://resh.edu.ru/
15 CBoiicTBa MEPECCYCHU I MPSIMBIX U http://window.edu.ru/
TUIOCKOCTEH https://fipi.ru
MeTox ciea0B Ui OCTPOCHHS CCUCHHIA. https://resh.edu.ru/
16 CBoliCcTBa nIepeceueHU MPSIMBIX U http://window.edu.ru/
TUIOCKOCTEH https://fipi.ru
HOCT[.).OGHI/Ie CG‘ICHI/II/I“B nupamuze, Kyoe https://resh.edu.ru/
17 10 TpEM TOYKaM Ha 1:V)e6pax. Coznanue http://window.edu.ru/
BBIHOCHBIX YEPTEKEH M 3aIHCh [IaroB httos://fipi ru
HOCTPOCHHUSI Ntps./mpr.ru
HOCTIioeHHe Ce‘leHI/II/I"B nupaMue, Kyoe https://resh.edu.ru/
18 10 TpEéM TOYKaM Ha 1:v>e6pax. Coznanue http://window.edu.ru/
BBIHOCHBIX YEPTEKEH M 3aIHCh [IaroB httos://fipi ru
HOCTPOCHHUSI Nps./mpr.ru
HOCT}Z.)'OGHI/IG CG‘IGHI/II/I"B nupamue, Kkyoe https://resh.edu.ru/
19 10 TpEéM TOYKaM Ha 1:V>e6pax. Coznanue http://window.edu.ru/
BBIHOCHBIX YEPTEIKEH U 3aIHCh [IaroB httos://fipi ru
HOCTPOCHHUSI Nps./mpr.ru
HOCTI')‘OCHI/Ie cequI/m‘.B nupamue, Kkyoe httos://resh.edu.ru/
20 o TpéM ToukaMm Ha péopax. Co3ganue htto://window.edu.ru/

BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

https://fipi.ru
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IToBTOpenue nnanumerpun: Teopema o

https://resh.edu.ru/

21 POIOPIHOHATBHBIX OTpe3Kax. [Tomobue http://window.edu.ru/
TPEYroJbHHUKOB https://fipi.ru
[ToBropenue mranumerpun: Teopema httos://resh.edu.ru/

99 Menenas. PacyeTsl B ceueHHUsAX Ha htto://window.edu.ru/
BBIHOCHBIX YepTexax. VicTopust pa3BUTHSI hitos-//fioi.ru
IUITAHUMETPUH U CTEPEOMETPHU | |
KoutposnbHast pabora "AKCHOMBI https:/lr?Sh'edu'rU/

23 http://window.edu.ru/
crepeomerpun. Ceuenus" -

B3aumMHOe pacronoxKeHue NpsiMbIX B
npoctpancTBe. CKpeIBAOIIUECS https://resh.edu.ru/

24 npsimblie. [IpU3HAKH CKPEIIMBAIOIINAXCS http://window.edu.ru/
npsMeix. [lapamiensHbie IpsMbIe B https://fipi.ru
IPOCTPAHCTBE
Teopema o CylIeCTBOBAaHUU U
ez[I/IHCTUBeHHOCTVI/I psAMOit napvannenbﬂon https://resh.edu.ru/

e
JTAHHOM IpsiIMOM. JIeMMa 0 nepeceueHnn nttps://fipt.ru
HapaJUIeIbHBIX IPSMBIX IIOCKOCTHIO
[MapasnenbHOCTh TpexX mpsiMbIX. Teopema https://resh.edu.ru/

26 0 TpEX mapauIeNbHBIX MPAMBIX. Teopema http://window.edu.ru/
0 CKPETUBAIOIIIXCS TTPSMBIX https://fipi.ru
[MapasnenbHOE MPOSKTUPOBAHHE.

OC§OBHHC CBoﬁcpTBa HaII))anneJlLHoro https://rm_ﬁ,sh.edu.ru/

27 http://window.edu.ru/
pOeKTHPOBanust. M300paxkeHne pa3HbIx hitos://fioi.ru
¢Guryp B mapayuiesIbHOM MPOEKIMN Afps./Mpt. I

28 LenTpanbHas npoekuus. Yroi ¢ https://resh.edu.ru/
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COHAIIPaBJICHHBIMU CTOPOHAMU. YTOJI
MEX1y MPSIMbIMU

http://window.edu.ru/
https://fipi.ru

3amayn Ha 10KA3aTEIBCTBO U
HCCIIENOBAaHUE, CBA3AHHBIE C

https://resh.edu.ru/

29 PACHIONOKEHHEM HPAMBIX B http://window.edu.ru/
https://fipi.ru
POCTPAHCTBE
[ToHsTHS: MapalIeaIbHOCTh NPIMOUN 1
IUIOCKOCTH B MpOCTpaHcTBe. [Ipu3Hak https://resh.edu.ru/
30 napajieIbHOCTH MPSAMOU M IJIOCKOCTH. http://window.edu.ru/
CaolicTBa apauIeIbHOCTH IPSIMON U https://fipi.ru
IUIOCKOCTH
['eoMeTpruecKre 3a/1a4i Ha BEIYMCIICHUE https://resh.edu.ru/
31 U JIOKA3aTeJIbCTBO, CBSI3aHHBIC C ) http://window.edu.ru/
NapajIeIbHOCTHIO TPSMBIX M IIOCKOCTEH hitos-//fii 1
B IIPOCTPAHCTBE
[TocTpoeHue ceueHus, MPOXOISIIETO https://resh.edu.ru/
32 FICPES AQHIYIO TIPAMYIO Ha HEPTERE H http://window.edu.ru/
napannenmjoro npyroi mpsiMoit. Pacuér hitos-//fii.ru
OTHOIICHHUH Ntps./MpL.ru
[MapamienbHast npoekumi, IPUMEHECHHE https://resh.edu.ru/
33 JUTSL IOCTPOCHHSI cequHUI/I Ky0a u http://window.edu.ru/
napayuienenuneaa. CBoncTea https:/fioi.ru
napauie/ieuIe1a i MpU3Mbl A
[MapannenbHbie wiockocTu. [Ipu3HaKu https://r?sh.edu.ru/
34 . http://window.edu.ru/
napajieIbHOCTH JIBYX TUIOCKOCTEH https:/fioi.ru
Teopema o apamuieIbHOCTH U https://resh.edu.ru/
35 €IMHCTBEHHOCTH INIOCKOCTH, http://window.edu.ru/

HpOXOIlHH.ICﬁ 4gepe3 TOUKY, HEC

https://fipi.ru
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MIPUHAJICHKALLYIO TaHHOUW TIIOCKOCTH U
CIEICTBUS U3 HEE

CBolicTBa napajuieabHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IIPSIMBIX IIEPECEUCHUS

https://resh.edu.ru/

36 IPY TIEPECEUCHUH JIBYX TTApaJLICIbHBIX :gp:/.//\;\fl?nfjow.edu.ru/
IUTOCKOCTEH TpeTheit AEps.AIpLI
CBoiicTBa napajIeIbHBIX INIOCKOCTEH:
00 oTpe3Kax mapauieIbHBIX MPSIMBIX, https://resh.edu.ru/
37 3aKJIIOYEHHBIX MEKIY MapalieIbHbIMU http://window.edu.ru/
TUTIOCKOCTSIMU; O TIEPECCUCHHH MTPSIMOM ¢ https://fipi.ru
JBYMSI TIAPAJICTbHBIME TUIOCKOCTSIMH
IMoBropenue: Teopema Iudaropa Ha https://rfesh.edu.ru/
38 http://window.edu.ru/
IUIOCKOCTH -
[ToBTOpEHHUE: TPUTOHOMETPHSI https://r?sh.edu.ru/
39 HPAMOYTOIEHOFO TPEyTOBHIKA http://window.edu.ru/
https:/fipi.ru
CaoiicTBa Ky0a ¥ PSIMOYTOJILHOTO https;/lr?Sh'edu'rU/
40 napatenenmena http://window.edu.ru/
https:/fipi.ru
Brlunciienne JIMH OTPE3KOB B KyOe u https:/lr?Sh'edu'rU/
41 . http://window.edu.ru/
https:/fipi.ru
[lepneHauKyISIpPHOCTD MIPSAMOM U httos://resh.edu.ru/
42 E:g;i;;;iyﬁszgjfﬂ - http://window.edu.ru/
IOCKOCTH https://fipi.ru
43 [leprieHAUKYIAPHOCTH NPSMOK U https://resh.edu.ru/
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m1ockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IJIOCKOCTH

http://window.edu.ru/
https://fipi.ru

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISALLIEH

https://resh.edu.ru/

44 epe3 TOUKY IPOCTPAHCTE http://window.edu.ru/
q TOYKY IIPOCTPAHCTBA U .
https://fipi.ru
HEPIEHIMKYIAPHOM K INIOCKOCTH
IT10CKOCTH ¥ MEPIEHAUKYIISPHBIE UM hitps://resh.edu.ruy
45 PHEHATIYTP http://window.edu.ru/
IPSMBIC B MHOTOTPaHHHKAX .
https://fipi.ru
IT10CKOCTH ¥ EPIEHIMKYJIIPHBIE UM https:/iresh.edu.ru/
46 PSP http://window.edu.ru/
IPSMBIC B MHOTOTPaHHHKAX .
https://fipi.ru
[eprieHAUKYIIAP U HAKJIOHHAS. https://resh.edu.ru/
47 [TocTpoeHue MEePIEeHAUKYISPa U3 TOUKH http://window.edu.ru/
Ha PSMYIO https://fipi.ru
[MepnieHAUKYIISAp U HAKJIOHHAS. https://resh.edu.ru/
48 [TocTpoeHne neprneHaAnKyIspa U3 TOYKH http://window.edu.ru/
Ha PSMYIO https://fipi.ru
TeopeMma 0 TpEX MEPIEHANKYIIIpax https://resh.edul.ru/
49 P PEX NICPTICHAMKYIAP http://window.edu.ru/
(mpsimast 1 oOpartHas) .
https://fipi.ru
TeopeMa 0 TOéX Hente . https://resh.edu.ru/
Ma O TPEX MEPIEHUKYIIAPAX )
50 P p PHCHATIYILP http://window.edu.ru/
(mpsimast U oOpaTHas) .
https://fipi.ru
VO MEKIY CKDEHBAIOLIMICS https://resh.edu.ru/
51 Ay CRpEIt - http://window.edu.ru/

MMpAMbIMHA

https://fipi.ru
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[Tonck neprneHIuKyIsapHBIX IPSMBIX €

https://resh.edu.ru/

52 IIOMOIIBIO TICPIICHIUK YJIAPHBIX http://window.edu.ru/
IUIOCKOCTEH https://fipi.ru
https://resh.edu.ru/
53 OpToroHanbHOE IPOESKTUPOBAHUE http://window.edu.ru/
[TocTpocHue ceueHHit KyOa, PU3MBI, https://resh.edu.ru/
54 MPABUJILHOMN MUPAMUJIBI C TIOMOIIBIO http://window.edu.ru/
OpPTOTOHAILHOM MPOCKIIHH https://fipi.ru
[TocTpoeHue ceyeHuit Kyoa, MpU3MBbI, https://resh.edu.ru/
55 NPaBUJIBHOMN MUPAMUIBI C TOMOIIBIO http://window.edu.ru/
OPTOTOHATBHOW TPOEKIIUH https://fipi.ru
CuMMeTpus B IPOCTPAHCTBE https://resh.edu.ru/
56 OTHOCHUTEJBHO TIOCKOCTH. [T0cKoCTH http://window.edu.ru/
CUMMETpPHI B MHOTOI'PaHHHKAX https://fipi.ru
[Mpu3HaK NEePIEHANKYIAPHOCTH IPSMOI https:/lr?Sh'edu'rU/
57 http://window.edu.ru/
U IJIOCKOCTH KaK CIICJICTBHE CHMMETPHU I
IpaBusIbHBIE MHOIOTPAHHUKH. Pacuér https:/lr?Sh'edu'rU/
58 . http://window.edu.ru/
PacCTOSTHHIA OT TOYKH JI0 TUTOCKOCTH -
https://fipi.ru
IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér https;/lr?Sh'edu'rU/
59 . http://window.edu.ru/
PacCTOSTHMIA OT TOYKH JI0 TUIOCKOCTH -
https://fipi.ru
CrocoObl ONyCTUTH MEPIICHANKYISPHI: https://resh.edu.ru/
60 CUMMETPHUS, CABUT TOYKHU IO http://window.edu.ru/
napaieIbHOM MPsIMOii https://fipi.ru
61 CIBHT 1O HEMapaICIbHON MPSIMOIA, https://resh.edu.ru/
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U3MEHEHUE PACCTOSHUN

http://window.edu.ru/
https://fipi.ru

KonTtponsnas padora "B3anmuoe

https://resh.edu.ru/

62 pacroyiokeHue MPSIMBIX U TIOCKOCTEH B http://window.edu.ru/
npoctpaHcTse" https:/fipi.ru
[ToBTOpEHUE: YroJl MEXIy MPSIMBIMH Ha https://resh.edu.ru/

63 EEZ;I;:ZJTIE;{IQH:‘;:;%Z?;;KE Teopema hitp:/Aindow. edu.ruf
KOCHITYCOB https://fipi.ru
[ToBTOpEHHUE: YOI MEXKIY https://resh.edu.ru/

64 CKPEILIHBAOIIUMHUCS MIPSIMBIMH B http://window.edu.ru/
IPOCTPAHCTBE https://fipi.ru
['eoMeTpHUYECKHE METOBI BEIYMCICHHS https://resh.edu.ru/

65 yrJjia MeXy IPSIMBIMH B http://window.edu.ru/
MHOTOIpaHHHKaX https://fipi.ru

. . . https://resh.edu.ru/

66 JIByrpanHsiii yroi. CBOHCTBO JTMHEHHBIX http://window.edu.ru/
YHIIOB ABYTPAHHOTe yriia https:/fipi.ru
[NepnieHAUKYNISPHBIC TNIOCKOCTH. https://resh.edu.ru/

67 CBOICTBa B3aUMHO TMEPIICHAUKYIIIPHBIX http://window.edu.ru/
TUTOCKOCTEH https:/fipi.ru
Hpusax Hf PHeHHHKyﬂHpHOCTIf https://resh.edu.ru/

o MoSKOSTl eopeu oyl tpuwingow edury
TePIECHIUKYIISIPHBIX TPETHEH TUIOCKOCTH https://fipt.ru
[IpsiMoyronbpHBIN Mapauienenumnen; Kyo; https://resh.edu.ru/

69 U3MEpPEHUs], CBOICTBA PSIMOYTOJILHOTO http://window.edu.ru/

napajjejenmiicaa

https://fipi.ru
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TeopeMa 0 1uaroHany NpsAMOYTrOJIbHOTO

https://resh.edu.ru/

70 napajuiesenuIea u ClIeICTBIE U3 Heé http://window.edu.ru/
https://fipi.ru
CrepeoMeTpHUYECKUE U TIPUKIIAIHBIC https://resh.edu.ru/
71 3aa4d, CBSI3aHHBIE CO B3AUMHBIM http://window.edu.ru/
PACTIONIOKEHUEM MPSMBIX U TUIOCKOCTH https://fipi.ru
[ToBTOpEHHE: CKPEIIUBAIOIIMECS IPAMBIE, https://resh.edu.ru/
72 napaJieNibHbIe TUIOCKOCTH B http://window.edu.ru/
CTaHIaPTHBIX MHOTOIPAaHHUKAX https://fipi.ru
I[Tapa napajuiebHbIX MIIOCKOCTEH Ha https://resh.edu.ru/
IPOCTBIX CHUTYaIUsIX https://Mipt.ru
PaccrosiHue OT TOUKH 70 MIIOCKOCTH https://r?sh.edu.ru/
74 pacCTOsTHKUE OT MPSIMOWA 710 HJIOCKOCT,I/I hitp://window. edu.ru/
https://fipi.ru
Bhruncienne pacCTOsSHUIA MEXTY https://resh.edu.ru/
75 :;ﬁf;if;ﬁ?;iﬁ;ig;fgxg © http://window.edu.ru/
IOCKOCTH https://fipi.ru
TpéxrpaHHbIi Yroil, HEPABEHCTBA IS https://resh.edu.ru/
76 TPEXTPARHEIX YrioB. Teopema http://window. edu.ru/
[Tudaropa, TeoOpeMbl KOCHHYCOB H httos://fipi ru
CHHYCOB JUTsl TPEXTPAHHOTO yTIJja HHps./HIpLI
DieMeHTHI CPEPUUECKON TEOMETPHUH: https://r?sh.edu.ru/
77 http://window.edu.ru/
reo/Ie3MUECKUE THHUN Ha 3eMJIe -
https://fipi.ru
78 KonTtponbHas padora "Yrisl u https://resh.edu.ru/
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paccrosiHus"

http://window.edu.ru/
https://fipi.ru

CucreMarusaliis 3HaHUH

https://resh.edu.ru/

79 http://window.edu.ru/
"MHOrorpaHHMK 1 €ro 3J1eMeHThI" -
https://fipi.ru
[Tupamuaa. Bunsl nupamua. [IpaBunsHas https://r?sh.edu.ru/
80 http://window.edu.ru/
HHpania https://fipi.ru
[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBI. https://r?sh.edu.ru/
81 http://window.edu.ru/
[IpaBunbpHas npusma ..
https://fipi.ru
IIpavoii napamenemumes https://rgsh.edu.ru/
82 MPSIMOYTOJIbHBIN napanneJ’Ieanez[ Ky0 http://window.edu.ru/
’ https://fipi.ru
Brinykisie MEHOrorpanHukd. Teopema https://rt_esh.edu.ru/
83 . http://window.edu.ru/
Ditnepa -
https://fipi.ru
Brimykiieie MEHOTOrpaHHuKd. Teopema https://resh.edu.ru/
84 Diinepa. [IpaBuibHbBIC U http://window.edu.ru/
MOJTYTIPABUIILHBIC MHOTOTPAaHHUKH https://fipi.ru
https://resh.edu.ru/
85 KontponbsHas padora "MuororpaHHuKH" http://window.edu.ru/
https://fipi.ru
[TonsiTHE BEeKTOpa HA MIOCKOCTH U B https://r_esh.edu.ru/
86 HpoCTpaHCTEe http://window.edu.ru/
https://fipi.ru
87 Cyaa BeKTOpOB https://resh.edu.ru/

http://window.edu.ru/
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88

89

90

Pa3znocth BEeKTOpOB

[TpaBuiio mapannenenumnena

YMHOXEHUE BCKTOpa Ha YUCJIO
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91

Pasnoxenue Bekropa 1o 6asucy Tpéx
BCKTOPOB, HC JIC)KAIIIUX B OI[HOﬁ
IUIOCKOCTH

https://resh.edu.ru/
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https://fipi.ru

92

93

94

CkansipHO€ ITPOU3BEIECHNE

Brruucnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

HpOCTCfIH.IPIC 3ala4u C BEKTOpaMu
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HpOCTCﬁIHHC 3ala4u C BEKTOpaMu
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[Ipocreiiiue 3a7a4u ¢ BEKTOpaMu
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[Ipocreiiiue 3a7a4u ¢ BEKTOpaMu
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O00011IeHUE U CUCTEMATU3ALIUS 3HAHUM
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http://window.edu.ru/

https:/fipi.ru
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101

O0001IeHUE U CUCTEMATU3ALIUS 3HAHUM

HToroBast KOHTpoONIbHAs paboTa

HToroBast KOHTpoONIbHAs paboTa
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomerpus, 10-11/JI.C. Atanacsn, B.®. byry3os u ap. "IIpocsemenne"

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

b.T.3us TEOMETPUA NUAAKTUYECKUE MATEPUAJIbI 10-e u3nanue
Mocksa "IIpocsemenue” 2019 Caaksu C. M.

I'eomerpus. [Toypounsie pa3zpaborku. 10—11 xnaccsr :

y4ae0. mocobue /st 001eoopa3oBar. Opranu 3anui /

C. M. Caaksn, B. @. by Ty30B. — M. : [Ipo cBe menune, 2017. —

2-e u3., nepepad. — 232 c. : wi. (MI'Y — mkoe).

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
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