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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOIOTPaHHUKMA M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MaTEMATUIECKUX YTBEPKACHUN U POJIU aKCHOMATHUKHU B TIPOBEICHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanue (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus  juis  auddepeHuHaniiu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



Hcnonwszyemspiii YMK: I'eometpus. 10-11 kmaccrl.: yue0. ans oOuieoOpa3oBar.
opranu3zanuii: 6a3oBbiii ypoBeHb / JI.C. Atanacss, B.®. byry3os, C.b. Konomiie
u 1p. — M.: [Ipoceenienue, 2019.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NOHATHS ~ CTepeoMeTpuu. Touka, ImpsiMas, IJIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromumxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MPOEKTUpOBaHUs. I300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpasAp, MapajuielenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yrija. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienunienr, NOPSAMOYIOJIBHBIM — MHapajulesieNuIie];] W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuja,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKH: IIPaBHJIbHAS NPU3MA H



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM HOBEPXHOCTH M IIOJIHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBIE, COHANPAaBJIEHHBIE U MPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHUsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATAMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOuiectBa (BbIOOpPBI, OMPOCHl M JPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTD
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 OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3710pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeannu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSIHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeoBEUeCKOM IesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHNS TIOHATH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHnus Y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIB30BaTh BOIPOCHl KAaK MCCIIEIOBATEIbCKUI HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIMIME  MPOTHBOpEYHEe,  MpolJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

MPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IMPOLIECCA, & TaKKE BbIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTAaX, aBaTh MOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEIIEHUI C YYETOM HOBOM MH(OpMALUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yjbTaTa pelieHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJa4d, HOPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykAeHUS, OOMEH MHEHHUM,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJIACCH(PUITUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



cBOOOJHO pACMO3HABATh OCHOBHBIE BBl MHOTOTPAHHHUKOB (IIpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKHM, BbIOMpas  OCHOBaHHMA  JJIA
KJIaCCU(pUKaALUY;

CBOOO/JIHO  ONEpUPOBAaTh  IOHSATHSIMHU, CBSI3AHHBIMH C  CEUYEHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuiebHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKUE (UTYp Ha IJIOCKOCTh, BBIIOJHATh U300paxkeHUs puryp
Ha IIOCKOCTH;

CTPOUTHh CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

CBOOOJIHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHMMETpPUU
durypsr;

CBOOO/IHO OIEpPUPOBATh MHMOHSTHUSAMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATHICHCTBUSIHAIBEKTOPAMH;

pemiath 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE TE€OMETPUYECKHUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpPa3OBbIBATH W HUHTEPIPETUPOBATH HMH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

OPUMEHATh TMOJYYEHHbIE 3HAHUS Ha MPAaKTUKE: CpaBHUBATH W
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEelIeHHs MaTeMaTH4ecku  chopMyrarpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCIIE0BATh MTOCTPOECHHBIE MOJEIN C HCIOJb30BAaHUEM I€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUUYECKHUX BEIUYHH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnuecTBouyacon JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbI Bcero Kontpoubabiepadorsl  [IpakTnuecknepadoThl (unpposere)
o0pa3oBaTebHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B MIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn, NPSIMBIX o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriibl U paccTOsHUS 16
MHoOrorpaHHUKH 7
BexTops! B mpocTpaHcTBE 12
3 [ToBTOpEHwue, 0606H16Hlile u 5 5
CHCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne

n  Temaypoka
/

n

KoanuecTrBouacos

Be KoHTpoJbHBI
ero  epadoThbl

IIpakTuyeckn
epadoThI

Jarausy
YyeHHus

J1eKTPOHHBbIeNU(PPOBHICOOPA30B
aTejibHbIEpecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHBIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

IToHATHS cTEpeOMETpHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
MapajulebHbIX IPSIMBIX (OTPE3KOB),
CepeuHBbI OTPE3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TIEPECEKAIOMIUECS
psiMasi ! MIIOCKOCTh;
MOJIyIIPOCTPAHCTBO

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NT€PECEKAIOLINECs
npsiMasi ¥ MI0CKOCTh;
HOJTyIIPOCTPAHCTBO
MHororpaHHUKH, H300paKeHne
IIPOCTENIINX POCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIIHUX 00BEKTOB




MHororpaHHUKH, H300paKeHHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIHUX 0OBEKTOB

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HuX. CrocoOsl
3aJlaHus IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HauYEHUSTIPSIMBIX U TIJIOCKOCTEM

N306paxkeHne ceyeHunii mupamMuibl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa.
N300paskeHnenepeceueHus noay4eH
HBIXIUIOCKOCTEHN.
PackpanmBaHnenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

N300paxkeHne ceyeHunii mupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOIST
yepe3 ux péopa.
N3o0paxkeHuenepeceueHusmoIy4deH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

12

N300paxenune ceyeHni mupamMuibl,
Ky0a U pU3Mbl, KOTOpPbIE TPOXOIAT
yepe3 ux péopa.




N300pakeHnenepecedeHUSIONyIeH
HBIXIIJIOCKOCTCH.
PackpammBaHuenocTpoeHHbIXCEUCH
WHPa3HBIMULIBETAMH

13

14

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOPbIE TPOXOAAT
yepe3 ux péopa.
N300pakeHuenepece4eHusnoay4eH
HBIXIUIOCKOCTEH.
PackpaimmBaHuenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

Mertoa cnesoB s TOCTPOSHUS
CEeUeHUU

15

Meron ciae10B ATl TOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

17

18

19

Mertopa cieoB Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

ITocTpoeHue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3anne BRIHOCHBIX YEPTEXKEH U
3aITUCh IAroB MOCTPOCHUS

ITocTpoeHue ceueHuit B mupamuie,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3aHne BBIHOCHBIX YepTexen U
3aITUCh MAroB MOCTPOCHUS

[TocTpoeHue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.




Co3zanue BBIHOCHBIX UepTEXKe U
3amyCh IIAaroB IMOCTPOCHUS

20

[TocTpoeHue ceueHuii B nupamue,
KyOe 1o Tpém ToukaM Ha pEdpax.
Co3zanue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

21

22

23

[ToBTOpEHME MIAHUMETPUU:
Teopema 0 TPONOPLHOHAIBHBIX
otpeskax. [lonobueTpeyroasHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYECHMSIX Ha BBIHOCHBIX YEPTEKAX.
Hcrtopus pa3BUTHS ITITAHUMETPUHN U
CTEPEOMETPUHU

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

25

B3anMHOe pacnionokeHue npsMbIX B
npoctpancTse. CKpenBaronmecs
npsmsle. [Ipusnaku
CKPEILMBAIOIINXCS MPSAMBIX.
[TapannenbHblenIpsSIMBIE B
MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAHUH U
€AVMHCTBEHHOCTH IPSIMOU
NapajuleJIbHON JaHHOU IIPSIMO,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlleH Ha
JTaHHOU npsimoil. Jlemma o
IepeceYeHMUNIapaIIIEIbHBIXTPSMBIX




IIJIOCKOCTBIO

26

27

28

29

30

31

32

[TapaniensHOCTb TpeX MPSIMbIX.
Teopema 0 TpEX mapamieabHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIUX CAIPIMBIX

[TapamnenpHOE MIPOEKTUPOBAHMUE.
OcHOBHBIE CBOWCTBA IAPAJUIEIBLHOTO
IIPOEKTUPOBAHMSL.
N306paskeHnepazHbIXGUryp B
NapajuIeIbHOMIIPOEKIIUT

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJICHHBIMU CTOPOHAMH.
YroaMexaynpsMbIMU

3amaun Ha JOKa3aTeabCTBO U
UCClIeI0BaHKE, CBSI3aHHbIE C
PacroIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD MIPAMON
U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napayuieaIbHOCTH MPSIMON U
IIJIOCKOCTH.
CaoiicTBanapauieIbHOCTUTIPSMON U
IJIOCKOCTH

I'eomeTprueckue 3agaun Ha
BBIUYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C APAJIJIEIIBHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

HOCTpOCHI/IC CCUCHU, MPOXOAAIICTO




yepe3 JaHHYI0 NPSIMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO APYTOM MpsIMOH.
PacuéroTHomennii

33

[TapamensHas npoexkuus,
MPUMEHEHHE JJIs1 TOCTPOCHUS
ceueHMii Ky0Oa U mapajuiesenumnesa.
CaoiicTBanapaiesnenunesa u
HIPU3MBI

34

[TapannenpHbIE IIOCKOCTH.
[Ipu3Haku napamienbHOCTH ABYX
IJIOCKOCTEM

35

Teopema 0 napanienbHOCTU U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHON
IUIOCKOCTH U CIIEJICTBUS U3 HEE

36

CaolicTBa napaienbHbIX
IJIOCKOCTEM: O MapauIeIbHOCTH
MPAMBIX IIEPECCCUCHUA TTPU
IIEPECEYECHNH IBYX MapaIeIbHBIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
napajuieNbHbIX IPSIMbIX,
3aKJIFOYEHHBIX MEXIY
napajuiebHbIMU MJIOCKOCTSIMU; O
[IEPECEYEHHUH NPSAMOI C ABYMS
NapajuIeIbHBIMU MJIOCKOCTSMU

38

[ToBTopenue: reopema [ludaropa Ha




IIIIOCKOCTH

39

40

[ToBTOpEHwMe:
TPUTOHOMETPHUALIPIMOYTOJIBHOIOTPE
YTOJIbHUKA

CaoiicTBa Ky0a U MIPSMOYTOJIBHOTO
napajuiefienuneaa

41

Brruncnenue UIMH OTPE3KOB B KyOe
U TIPSIMOYTOJILHOM
napauiesenure/e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipru3nak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IIJIOCKOCTH

44

TeopeMa 0 CylecCTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHUKYISIPHON
K IUIOCKOCTH

45

46

IInockoctu u MNEPNCHAUKYIIIAPHBIC
UM IPSAMBIC B MHOTOT'paHHHKaX

IInockoctu u MNEPNCHAUKYJIIAPHBIC
UM IPSAMBIC B MHOTOTpaHHHUKAX

47

[lepnieHiuKynsIp 1 HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsipa us




TOYKH Ha MPSMYIO

48

49

[leprieHAuKyNIAp U HAKIOHHASL.
ITocTpoeHue nepneHuKyIspa us
TOYKH Ha MPSIMYIO

Teopema o TpEX nmepreHANKYIAPAx
(npsimast u oOpaTHas)

50

TeopeMa 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

o1

52

53

YronmexayCKpemyBarOIUMUCATIPS
MBIMH

[Touck neprneHauKyIIpHBIX MPSIMbIX
C TIOMOIIIBIO MEPIEHAUKYIISPHBIX
IIJIOCKOCTEH

OpToroHanbHOENPOEKTUPOBAHNE

54

55

56

57

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON TUPAMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

ITocTpoeHue ceuenuit kyoa, Ipu3Msl,
[IPaBUJIILHON ITUPAMUJBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
IInockoctucummerpuii B
MHOT'OI'paHHHKaxX

[Ipu3Hak nepneHaAuKyIIpHOCTH
IIPSIMOM U INIOCKOCTHU KaK CJIEICTBUE
CUMMETPUU

58

HpaBI/IHLHLIe MHOTI'OTpaHHUKU.




Pacuér paccTosgHMI OT TOYKH 10
IJIOCKOCTH

59

60

61

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuér paccrostHuii OT TOUKH 10
IUIOCKOCTH

Crioco0bl OMyCTUTH
MEePIEHIUKYIISIPbl: CHMMETPUS,
CABUTI TOYKH I10 NapAILIEIbHOU
IpsAMON

CrBur 1o HenapajIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSHUN

62

KonTponbhas padora "B3aumnoe
pacmojoKeHue MPSMbIX U
IJIOCKOCTEH B IpoCcTpaHCcTBE"

63

[ToBTOpEHME: Yroya Mexay NpsSIMbIMU
HAa IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTObI
BBIUHUCIICHUS yIJIa MCKAY IMPAMBIMU
B MHOT'OTpaHHHKax

JiByrpanHnsbIil yroia. CBoicTBO
JUHENHBIX YIJIOB IBYTPAHHOIO yria

67

[TeprieHIUKYISIPHBIC TIIIOCKOCTH.
CBoiicTBa B3aUMHO




MIEPIEHIUKYIISIPHBIX IUNIOCKOCTEN

68

ITpu3HaK neprneHAuKyIIpHOCTH
IJIOCKOCTEM; TEOpeMa O NPSAMOU
IIepECEUYECHUs ABYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEH
IUIOCKOCTH

69

70

71

[IpsimoyTrobHBIN TTapasuieIenuIe]T;
KyO; u3MepeHusi, CBOicTBa
IPSIMOYTOJIBHOTO NIapaJuleIenuneia

TeopeMa O JUuaroHaain
MMpAMOYT'OJIBHOTO IapaJuICIICIIuIICAa
U CIIEJCTBUE U3 HEE

CTGPGOMeTpI/I‘ICCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPSAMBIX U
IIIIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsAMbIE, MTApAJIIETIbHbIE INIOCKOCTH
B CTaHJApPTHBIX MHOTOIPaHHUKAX

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX,
paccTosiHuEe MEXY
CKPEUIMBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYaLUSIX

74

PaccrostHME OT TOUKH J0 IINIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH

75

Beluncienue paccTossHUN MEXKIY




CKPEUIUBAIOIIUMHUCS TIPSIMBIMHU C
MTOMOIIBIO NIEPIICHIUKYIAPHOM
IJIOCKOCTH

TpéxrpanHslil yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

76
[Tudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JiJIsl TPEXTPAHHOIO yIJIa
DneMeHTHI chepruiecKoit

77 F€OMETPUU: T'€OJC3NUECKHE JINHUU
Ha 3emie

78 KonTponbnas pabota "Yrisl u
paccrosaHus"

79 CucreMaTu3anus 3HaHUH
"MHOrorpaHHUK U €ro 3JIeMEHTHI"

80 [Inpamupa. Buael nupamun.
[IpaBunbpHas nupamuia

81 ITpusma. IIpsamas v HakIOHHAsS
npusMsl. [IpaBuibHas nmpusma
[IpssMoit napainenenunen,

82  mpsAMOYroJIbHBIN Napaiesenune],
KyO

83 BrinykiibleMHOTOTpaHHUKH.
Teopemadiinepa
Brinykiible MHOTOIpaHHUKH.

84  Teopewma Ditnepa. [IpaBuibHbBIE U
MOJIYTPAaBUIIbHBIE MHOTOTPaHHUKHU

85 KonrtponbHaspaborta

"MHoOrorpaHHuKu"




IlonsTue BCKTOpAa HaA IIJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE

87  CymMaBeKTOpOB 1

88 = PaznocThBEKTOpPOB 1

89  IlpaBunomapaenenumneaa 1

90  YMHOXEHHEBEKTOPAHAYHUCIIO 1
Paznoxenue BexTopa 1o 6asucy

91  TpéX BEKTOPOB, HE JISKAIINX B 1
OJIHOM IJIOCKOCTH

92 CkansipHOETIpOU3BEICHHUE 1

93 Brruuciienue yria Mexmy 1
BEKTOPaMH B ITPOCTPAHCTBE

94 | Ilpocreiimme3agayu ¢ BEKTOPAMH 1

95 | IlIpocreiimuesamaaun ¢ BEKTOpaMu 1

96 [Ipocreiimmesanadu ¢ BEKTOpaMH 1

97 | Ilpocreiimune3agay ¢ BEKTOpaMH 1

98 O60061eHue 1 ) 1
cCHCTEeMaTH3alUsA3HAHU I

99 O06o0uenne n ) 1
CHCTEeMaTH3alUsA3HAHU I

10

0 HTorosasikoHTpoJbHasspaboTa 1

10

1 HroroBasikoHTposibHasgpaboTa 1

10 = OGoOmenue u 1

2 CHCTEMATH3alMA3HAHUI




OBIIEE KOJIMYECTBO YACOB I10 10
I[TPOT'PAMME 2



YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

YMK: I'eometpust. 10-11 knaccsl.: yue0. aiis 001eodpas3onar.
opranu3zanuii: 6a3oBbii ypoBeHb / JI.C. AtanacsH, B.®. byty3os, C.b.
Konomues u ap. — M.: IIpocsemenue, 2019.

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. YMK: I'eometpus. 10-11 xmaccel.: yuel. s o6meodpas3oar.
opranu3zauuii: 6a3oBbiii ypoBeHb / JI.C. Atanacs, B.®. byty3os, C.b.
Komomues u ap. — M.: IIpocsemenne, 2018.

2. I'eomerpus.Iunaktuyeckue marepuansl b.I.3uB 11knacc.YueOHoe
nocobue A 061eo0pa3oBaTeNbHbIX opranu3anuid. [Ipocsenienne
2016r.

3. M.U. llabynun, M.B. Tkauesa, H.E. ®enopora, O.H. Jlo6poga.
Junaktudeckue marepuansl 1 10-11 kmaccoB - MockBa:
IIpoceemienue, 2012 1.;

4. b.I'. 3uB, B.M. Meitnep, A.Il. bBaxanckuii. 3agauu Mo reoMeTpuu ajs 7 —
11 xmaccoB. — M.: [Ipoceenienue, 2016 t.;

5. Maremaruka. [Togroroska k EI'2-2020. [Ipodunsusiii ypoens. /I1ox
penakuuent @.@. JIicenko. — Pocros-na-Zlony: Jlernon, 2020 r.;

6. 4000 3amau ¢ oTBeTaMu 10 MaTemMaTuke/ oA peaakuuei M.B. Smenko. —
MockBa: Dx3amen, 2020 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://lwww.ed.gov.ru — Caiit MunuctepcTBa o0pazoBanus PD;

2. http://www.obrnadzor.gov.ru/attestat/ - ®enepanbhas ciyx0a mo
HaJ30py B chepe 00pa3zoBanus (TocydapCTBEHHAs] UTOTOBAs aTTECTAIIUS
IIKOJIbHUKOB);



http://www.profile-edu.ru- Pexomenpanuu n aHaim3 pe3ynbTaToB
AKCIIEPUMEHTA 10 MPO(HILHOM MITKOJIE.
Pa3paboTKH3IeKTUBHBIXKYPCOBISIITPOPMIIEHONIO T O TOBKU Y YaIIIHX CS;

http://www.edu.ru- IlenTpaibHbIi 00pa30BaTEIbHBIN HOPTAII, COACPIKUT
HOPMaTHBHBIE JOKYMEHTHI MUHHUCTEPCTBA, CTAHAAPTHI, HH()OPMAIIUIO O
MPOBEICHUE IKCIIEPUMEHTA,;

http://www.ege.edu.ru cepep uHbOpMaIMOHHON HOAAEPKKH EnrHOro0
rOCYIapCTBEHHOI'0 SK3aMeHa;

http://www.internet-scool.ru- caiit THTepHET — IIKOJIbI H31aTEIbCTBA
[Tpoceemienne. YueOHbIN M1aH pa3paboTaH Ha OCHOBE (heepaTbHOTO
6a3ucHOro yueOHoro riaHa st 001meo0pa3oBaTeNIbHBIX YUPEKICHUIMI
P® u npexncrasiser oonacts 3HaHuM «Maremarukay. Ha caiite
npeacTaBieHbl MHTEpHET-ypOKH Mo anreOpe U HadajaM aHalau3a u
Tr€OMETPUU;

http://www.intellecctntre.ru — caiit uznarenscra «MHTEICKT - LleHTp»
COJICPKHT y4eOHO-TPCHUPOBOYHBIC MaTEPHAIIBI JJIs OArOTOBKK K EI'D
0 MaTeMaTHKe, COOPHUKH TECTOBBIX 3a/IaHUH.
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