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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBisieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHusl, TaK Kak 00€CTIeYNBAET BOZMOKHOCTh M3YUYEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMaHUTApPHOIO ILUKJIA.
[TockonbKy  JIOrMYECKOE€  MbIIUIEHHE,  (opMuUpyeMoe TOpU  HU3YyUYEHUHU
OOy4arOIIMMUCS TOHSATHUIHBIX OCHOB I'€OMETPUH, IPH JI0KA3aTEIIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELICHUU I€OMETPUYECKUX
3a1a4, YMEHHME BBIIBUIAaTb U ONpPOBEpPrarb THUIIOTE3bl HEMOCPEACTBEHHO
VCIIOJIB3YIOTCS IPU PELICHUN 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YACTHOCTH
¢uznyeckux 3anad.

[lens ocBoeHUs1 mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriyOoaéHHOM
YpOBHE — pa3BUTHE HHIWBUIYAIBHBIX CIIOCOOHOCTEW OO0ydaroumxcs mpu
WM3YUYCHHH T€OMETPUH, KaK COCTABJISAIOIICH IpeaMeTHON oOmactu «MaTeMaTtuka u
uHpopMaTuKa»  yepe3  0OecleuyeHUe  BO3MOXKHOCTM  NPUOOpPETEeHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JACHCTBUM,
CeM(PUUHBIX TEOMETPUH, U HEOOXOAUMBIX ISl YCIEITHOTO MPO(hecCHOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAHUEM MATEMATUKH.

[TpuopureTHpIMM 3aJayaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSIIONIMMU U YCUIIMBAIOIIMMU Kypc 0a30BOTr0 YPOBHSI, SBJISIFOTCS:

pacmIMpeHue MpeICTaBIeHUsI 0 TEOMETPUN KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPY>KAIOLIUM MUPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O TMPOCTPAHCTBEHHBIX (QHUIypax Kak o
BAKHEUIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJSAIOIIMX OINUCHIBATL M HM3y4aTb
pa3HbIC SABICHUS OKPY KAIOLIEro MUpa, 3HaHUE ITOHATUHHOIO anmnapara o pasaeiny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuu;

dopMupoBaHre  yMEHHUS ~ BIAJ€Th  OCHOBHBIMM  TIOHATHUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
dopMysl U yMEHUE MX HPUMEHATb, YMEHHs JOKa3blBaTb TEOPEMbl U HAXOJUTh
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

(opMHpOBaHHE YMEHUS PACllO3HABATh HA YEPTEkKAX, MOJEISIX U B pEaIbHOM
MHUpPE€ MHOTOTPAaHHUKM M TeJIa BpALICHUS, KOHCTPYHPOBATH I'€OMETPUYECKUE
MOJIEIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TEOpHuil, (OpMUPOBAHME NOHMMAHHUSA POJU AKCHUOMATHKU IpU
IIPOBEJICHUN PACCYKICHUN;

(opMHpOBaHWE yMEHUS BIAAECTh METOJAMHU JOKA3aTEIbCTB M AJITOPUTMOB
pellIeHus, YMEHHUSI UX IPUMEHATH, MPOBOJUTH [IOKA3aTEIbHBIE DPACCYKICHUSA B
XOJI€ pelLIEeHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a1a4 C [IPAKTUYECKUM COAECPIKAHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JI0KA3aTENIbCTB  IPHU



000CHOBaHUY MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHKHU B ITPOBEACHUU
JEAYKTUBHBIX PacCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHHE HMHTEIJICKTYalbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEM 00yYaronIMXcsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
yYMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHre (DYHKITMOHATILHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUS paclo3HABaTh TMPOSBICHUS T'C€OMETPUUYECKUX TMOHATHUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYaIMsIX W MPHU W3YUYEHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HCCIEIOBAHMUSI IMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEP)KAaTEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusawTcs: «lIpsiMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanaukun», «Tema  BpameHus», «BekTopel W KOOpAMHATHI B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JIMHUSAM yu4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTHUECKMX YMEHHUH  pacmpenensieTcss He  TOJBKO  TI0
coJiep>KaTeNIbHbIM JIMHUSM, HO U 10 Tojgam oOydenus. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yjbTaTaM ocBoeHus dDenepanbHoil padouei
IPOTPAMMBI, PAaCHpeeIEHHBIM IO TOoJaM OOyYEHHs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHecs
oOpalaquch HEOJHOKpPaTHO. OTO MO3BOJISIET  OpPraHU30BaTh  OBJIAJCHUE
T€OMETPUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMH ITOCJIE0BATEIBLHO U MOCTYIATEIBHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHUSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPHUUECKUX MPEJCTABICHUN 00YyUaIOUUXCs, paCIIUpssi U YIIIyOJIsis
e€, 00pa3zys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus s auddepeHumranuu  00ydeHUs, MOCTPOEHUS
WHIUBUIYAIbHBIX 00pa30oBaTeIbHBIX MpOrpaMM, O0O0eCHeunuTh YrIIyOnEHHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIISIIONICH yueOHOoro nmpeamera «MaTteMaTHKay,

MOJATOTOBUTHh OOYYAIOMIMXCA K TMPOAOKCHUIO H3YUYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oynaymiei mnpodeccun, obecrieynBas MPEEeMCTBEHHOCTh MEXKIY
o01uM 1 npodeccuoHaibHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuu. Touka, npsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECH,
napajulesibHble W CKpellMBaromuecss npsmble. [Ipu3Hakum CcxpelmuBaromuxcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalieIbHbIC
MpSIMBIE B IPOCTPAHCTBE, MAPAJIIETBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD MPSMOU
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHUE, H300paKeHUeE
¢uryp. OCHOBHbIE CBOMCTBA MapaJJICNIbHOIO NpOeKTHUpoBaHuUs. W300paxkeHue
buryp B mapayuiesibHONW MPOEKIHUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJ
MEXKIy NPsAMBIMU B IIPOCTPAHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJlyIeIIbHBIX IIJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpaj’Ap, MapaulesienuIie],
MMOCTPOCHHUE CEYEHU.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHINUKYJISIPHBIE NIPSMBIE B
MPOCTPAHCTBE, MPSIMbIE MApAIIIEIbHBIE W MEPIEHANKYISPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  TUIOCKOCTH,  TPOEKIus  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TMPU3HAK  MEPHEHIUKYJSIPHOCTH  JIBYX
I0CKOCTeN. Teopema o TpEX MepHeHIuKyIspax.

VYl B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIM
yIOJI, JMHEWHBIA YTOJd ABYT'PAHHOTO yriyia. TpEXrpaHHBI 1 MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX H
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO Yyria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpasHHuKHu

Buzasl MHOrOrpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npusMa, npsimMasi 1 HakJIOHHasi MPU3Mbl, OOKOBasi U TOJHAs TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, OPsAMOYTOJbHBIA  MapajuleNIENUIE]] W  €ro  CBOWCTBA.
Kparyaiimime myTH Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass teopema I[ludaropa. Ilupammma: n-yrompHas mnupammuaa,
npaBuibHas W yceu€HHas mnupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHel
npaBUIbHOW mUpaMujibl. IIpaBuiibHBIE MHOTOTPAaHHUKHW: MPABHIIbHAs MpU3Ma U



IIpaBWIbHAS IHPAaMHIA, NPABUIbHASA TPEYroJibHAs IHUpPAMHIA W TPABUIIbHBIN
TeTpasap, KyO. IlpeacraBneHume O MpaBUWIIBHBIX MHOTOTPAHHUKAX: OKTadJIp,
JOACKAdIP U UKOCADIP.

Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHaau, YIJblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU HPSIMOM IPHU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTH MW TMOBEPXHOCTH MPaBUIBHOM MNUpaMUIbL,
TeOpeMa O IUIOMAAN yCEYEHHON TMPaMU/IBI.

CuMmMmeTprss B IHPOCTPAHCTBE. OJIEMEHTBl CHMMETPUHM  MPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielienunea, CUMMETPUS MPABWIBHBIX NPHU3M, CUMMETpPUsS NPABUIBHOU
UpamMubl.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANpPABJIEHHBIE U  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyio. CBOMCTBA CII0KEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[lonaTne KOMIUTaHApHBIE BEKTOPBL. [Ipu3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPa3jIOKEHHH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronpHas cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMHU TO4YEK. YTOI Mexay BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIUTAHKE:

c(OpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOIO  WIEHAa  POCCUHCKOro  OOWIeCTBa,  MPEACTaBICHUE O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxAaHcKoro ofmiecTBa (BbIOOpPHI, ONPOCH U JAPYroe), yMEHue
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYyHKUMSIMHU 1 HA3HAYEHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKOMN TI'pa)KAaHCKOW HIEHTUYHOCTH, YBaKEHUS K
IPOLUIOMY M HAaCTOALIEMY POCCHUKCKOW MaT€MaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUMCKON MaTeMaTHYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JApPYrMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMMUKU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIrO Hapoja, c(popMUpPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJEHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUM HAyKH M JEATENbHOCTbIO YYEHOr0o, OCO3HAHHE
JMYHOTO BKJIa/la B TOCTPOCHUE YCTONYUBOTO OYIyIIEero;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3a/1ay, PELICHUH, pacCyXICHUI, BOCIPUUMUYUBOCTh
K MaTeMaTHUYECKUM acleKTaM pa3Iu4yHbIX BUJOB UCKYCCTBA;

S) pusnveckoe BocnUTaHHE:

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYECKUE 3HAHUS B
UHTepecax 3/10pOBOro U 0e301acHoro oopasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTAaHHE, COAJAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, peryispHas (u3nuecKass aKkTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHON IE€ATEIbHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyZy, OCO3HAaHUE LIEHHOCTU TPYAOTIO0OUs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  AESTENBHOCTH, CBA3aHHBIM  C
MaTeMaTHUKOW M €€ NPUWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oyaymieil mnpodeccun U peaau3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHHIO U



caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYeCKON HaIpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAaHUE BIUSHHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOLIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
CpeIlbl, OCO3HAHME TJI00ATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPHUECHTAIIHS
Ha TPUMEHEHHE MATEMAaTHYECKUX 3HAHUN IS pelieHus 3a7ad B 00JacTu
OKpYX AUl Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OLEHKH HUX BO3MOKHBIX
IIOCJICICTBUH JIJISL OKPY2KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH ¥  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTUYeCKOM HayKH Kak c¢epbl UYeIOBEYECKON JIesSTENbHOCTH, STAloOB €€
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALUU, OBJIAJICHUE S3BIKOM
MAaTEMAaTUKH W MaTE€MaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IMO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIIATH MNPOECKTHYK) W HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA

ba3oBble jornueckue aAecTBUs:

BBIBILITh M XAPAKTEPU30BaTh CYILECTBEHHBIE INPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TMOHATUH, OTHOIIEHMH MEXIy HOHATUSAMH, (HOpPMYIHpPOBATH
OTIpEJICIICHUS] TIOHATUN, YCTaHABIUBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMSI J171s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIHpoBaTh U  NPEeOOpPa3OBBIBaTh  CYXKIACHHS:
YTBEPAUTENbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITh MATEMATHYECKNE 3AKOHOMEPHOCTH, B3AUMOCBSA3U U IPOTHBOPEUUS
B (pakTax, JaHHBIX, HAOIOJACHUIX W YTBEPXKICHUSAX, MpEIaratb KPpUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUYECHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO AOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbIE ¥ OT MPOTHUBHOIO), BEICTPAUBATh apIyMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIbI;

BBIOMpATh CIOCOO peleHus y4yeOHOW 3ahaud (CpaBHHUBAaThb HECKOJIBKO
BapHAHTOB  pEUIeHHs, BbIOMpaTh HaumboJee MOAXOMAUIMM ¢ y4éToM
CaMOCTOSITEJIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebcKkye 1eMCTBUA:



WCITIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATECILCKHA WHCTPYMEHT TO3HAHUS,
dbopMyHUpOBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHBOpPEUYUE,  MPodIIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3y, ApryMEHTHPOBATH
CBOIO MO3HIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICIOBAaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00BEKTa, SBJICHHUS, TIpOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMHU, SIBJICHUSIMU, TTPOIIECCAMH,

CaMOCTOATEITHLHO (OPMYITMPOBATH OOOOIICHUS W BBIBOIBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONEHMs, UCCIIENIOBAaHUS, OIICHHBaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BHTHE IMIpoOIecca, a TakKKe BBIABUTATH
MIPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITh JCOUIIUTHI HHPOPMAIUH, JAaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;

BEIOWpATh WH(DOPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pPa3IMYHBIX (PopMmax,
WLTIOCTPUPOBATH TpapUIeCKH;

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSITEIIbHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbBIE YHHMBeEpPCAJbHbIE YueOHbIe NeicTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSAMH U
HEeIIMU  OOIICHUS, SICHO, TOYHO, I'PaMOTHO BBIpakKaTh CBOKO0 TOYKY 3pCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOJy PEIICHUS 3aadH,
KOMMEHTHUPOBATH IOJIYUYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
HpO6JIeMI>I, pemaeMoﬁ 3aJady, BBICKAa3bIBaThb MHWJACHU, HALCICHHBIC Ha IIOHUCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIHUNA, B KOPPEKTHOU (opme
bopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpeI[CTaBJIHTB pGSyHBTaTBI pCIHeHI/ISI 3aJadu, BKCHepI/IMeHTa, HCcCiacaoBaHusl,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3ajad
IIPE3EHTAIIMN U OCOOCHHOCTEH ay IUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusamnus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILIEHHUS 3aJ1ayi, BBIOMPATh COCOO pElIeHUs C
y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBbII HHTEJJICKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHON  pe(JeKcHuH KaK  OCO3HaHUS
COBEPIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
croco0amMu CcamMONpPOBEPKH, CAMOKOHTPOJS MpoLEecca M pe3yibTaTa pEeHIeHUs
MaTeMaTHUYEeCKOM 3a/1auu;

IpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33JauH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HaWJEHHBIX OLIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIHU U YCIOBUAM, OOBACHITH IPHUUNHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUSI pe3yJIbTaTOB JEATEIbHOCTH, HAXOUTh OLINOKY,
JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1eATEIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl TpU peleHUH Yy4eOHBIX 3a7ady, M[PUHUMATh IEJb COBMECTHOM
NESATENbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pabOThI, pacrpeaeisiTh
BUJIbI pabOT, JOTOBAapWBATHCS, OOCYX AaTh IMPOIECC W pPe3yJdbTaT padoTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIIOJICH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyxkaeHUS, OOMEH MHEHUH,
«MO3TOBbI€ INTYpMBD» M HWHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl U
KOOPAMHHUPOBATh CBOM JCHCTBHUS C JPYrMMH WI€HAaMU KOMAaH[bl, OLEHUBATh
KauecTBO CBOEro BKJajJa B OOIIMNA MPOAYKT MO KPUTEPUSM, CPOPMYITHUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyyaromuiics HayIuTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMH IOHSATHSIMH CTEPCOMETPHH IIPH
peIIeHUH 331249 U TIPOBEJCHIH MaTeMaTHIECKUX PACCYKICHUH;

e IPHUMEHITh aKCHOMBI CTEPEOMETPUU M CICACTBHS M3 HHUX MPH PCHICHUH
reOMETPHYCCKUX 3a/1a4;

e KIACCU(UIIUPOBATH B3aUMHOE PACIIOJIOKCHHE TIPSIMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MTPOCTPAHCTBE, PSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHUSAMHU, CBSI3aHHBIMH C yIjaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU H
TUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;



CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPAHHHMKOB (MpHU3Ma,
nupamuzia, MPSMOYTOIBHBIN MapajuieNenumne], Ky0);

KJacCu(UIIMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass ~ OCHOBaHUA IS
KJaccuuKaIum;

CBOOOJIHO  OMEpPUPOBATh TOHSATUAMH, CBSI3@HHBIMH C  CEUYCHHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITIOJTHSATH napasuiesibHoe, LEHTpaJIbHOE U OpPTOTrOHAIBHOE
MPOCKTUPOBaHKE (HUTYp HA TUIOCKOCTH, BBIIONHATH M300paxkeHus: Guryp
Ha IJIOCKOCTH,;

CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB PAa3IUYHBIMU METOJAMU, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpU3Ma,
NUpaMmuIa), FTEOMETPUUECKUX TeJl C TpUMEHEHUEM (HOpMYIT;

CBOOOJ/IHO OIEpPUPOBATH MOHATUAMHU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OChb M IUJIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPUU
burypsr;

CBOOOJTHO OIEpUPOBATh MOHATUSMU, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATD JIEHCTBUS HaJl BEKTOPaMU;

pemaTrh 3a/Jlaud Ha JO0Ka3aTeJhCTBO MATEMATHUYECKUX OTHOILICHUH W
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI U3BECTHBIE METOJbI
[IPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

MPUMEHAThL MPOCTEHIINE TPOTrpaMMHBIE CpPEJICTBA U DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEILICHUHN CTEPEOMETPUUECKUX 3a]1a4;
U3BJICKaTh, MPEOOpa30BbIBATh U HMHTEPIPETUPOBATH HWHOOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

MPUMEHATh TIOJIydEHHbIE 3HAHMS HAa TMPAKTUKE: CpaBHUBATh U
aHAJTU3UPOBATh PealbHbIE CUTyallUH, MPUMEHSATH MU3YYEHHBIC MOHSATUS B
mpolecce TOWCKA  pelieHusT MaTeMaThdecku  CcopMyIHpoOBaHHON
MpoOJIeMbl, MOJEIUPOBATh peajbHbIE CHUTyallMd Ha SI3bIKE T€OMETPHH,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM U TEOpeM, ammapara ajareOpbl, pemarbh MPaKTHUYECKUE 3a/auu,
CBSI3aHHBIC C HAX0XKJACHUEM I€OMETPUUYECKUX BEJIUYHH;

UMETh TpEJCTaBICHUSI 00 OCHOBHBIX JTamax pPa3BUTHUSI TEOMETPUHU Kak
COCTaBHOM yacTu QyHAaMEHTa pPa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  Mpaxruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypeni
ege.spb.ru fipi.ru
ege.sdamgia.ru
BBejieHne B cTepeoMeTpuio 23 1 0 resh.edu.ru uchiru
vpr-ege.ru
ege.spb.ru fipi.ru
B3anMHOe pacmoioeHne IpsSMbIX B 6 1 0 ege.sdamgia.ru
IPOCTPAHCTBE resh.edu.ru uchi.ru
vpr-ege.ru
ege.spb.ru fipi.ru
[MTapamiebHOCTh IPSAMBIX M IUIOCKOCTEH B g 0 0 ege.sdamgia.ru
MIPOCTPAHCTBE resh.edu.ru uchi.ru
vpr-ege.ru
ege.spb.ru fipi.ru
[eprieHAUKYISPHOCTD MPSMBIX U o5 0 0 ege.sdamgia.ru
TUTOCKOCTEH B MMPOCTPAHCTBE resh.edu.ru uchi.ru
Vvpr-ege.ru
ege.spb.ru fipi.ru
VTJIBI ¥ paCCTOSIHUS 16 1 0 ege.sdamgia.u .
resh.edu.ru uchi.ru
vpr-ege.ru
MHororpaHHuKu 7 1 0 ege.spb.ru fipi.ru



BekTopsl B mpocTpaHcTBE

[ToBTOpEeHME, 0600IICHIE M CHCTEMAaTH3AIINS
3HaAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

102

ege.sdamgia.ru
resh.edu.ru uchi.ru
vpr-ege.ru
ege.spb.ru fipi.ru
ege.sdamgia.ru
resh.edu.ru uchi.ru
vpr-ege.ru
ege.spb.ru fipi.ru
ege.sdamgia.ru
resh.edu.ru uchi.ru
vpr-ege.ru




IHOYPOYHOE IINIAHUPOBAHHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undpoBbie
Tema ypoka Kontpoabnbie IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI
pecypcsl

ege.spb.ru fipi.ru
ege.sdamgia.ru
resh.edu.ru uchi.ru
vpr-ege.ru

OcHoBHbIE TIpaBUIIa U300paKEHUS Ha
PHUCYHKE MJIOCKOCTH, MapajlIeIbHbIX MPSMBIX 1 0 0
(0Tpe3KoB), cepeauHbI OTpE3Ka

[lonaTust crepeoMeTpun: TOUKa, mpsimasi, uchi.ru
TUTOCKOCTh, TPOCTPAaHCTBO. OCHOBHEIE

npaBuiia U300pakKeHUs Ha PUCYHKE 1 0 0

TUTOCKOCTH, TTApaJUIEITbHBIX TPSIMBIX

(OTpe3KoB), cepeIMHbI OTpe3Ka

[ToHsATHS: TepeceKaronrecs IIOCKOCTH, uchi.ru
NepeCceKaroIIUecs psiMasi | MI0CKOCTh; 1 0 0
HOJTYTIPOCTPAHCTBO

[MonsaTus: mepecekaromumecs MmIOCKOCTH, uchi.ru
NepeceKaroIInuecs mpsiMasi v MI0CKOCTh; 1 0 0
HOJTYTIPOCTPAHCTBO

MHororpaHHuKy, H300paKeHUE uchi.ru
HPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 0 0
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, U300paKeHne uchi.ru
MIPOCTEUIIINX TPOCTPAHCTBEHHBIX PUTYD, 1 0 0
HECYIIECTBYIOIINX 0ObEKTOB



10

11

AKCHOMBI CTEPEOMETPUH U NIEPBBIE
CJICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cienctsus u3 Hux. CriocoOs! 3aaHust
MPSIMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
O06o03Ha4YeHUS IPSMBIX U TIJIOCKOCTEH

N306paxenue ceueHunit nupamuibl, Kyda u

IIPU3MBI, KOTOPBIE IPOXOAT Uepe3 ux peéopa.

N3o0paxenue nepecedeHust moayueHHbBIX
MJI0CKOCTeN. PackpammBanre NOCTPOSHHBIX
CEUEHHUH pa3HBIMU [[BETAMU

N3o0pakenne ceueHnit mupaMusl, Kyoa u

IPU3MBI, KOTOPBIE IPOXOAT Uuepe3 ux peéopa.

N3o0paxenue nepecedeHust moayueHHbBIX
IJI0CKOCTeN. PackpammBanre NoCTpOCHHBIX
CEUEHHUN pa3HBIMU I[BETAMU

uchi.ru

uchi.ru

uchi.ru

uchi.ru

uchi.ru

12

13

N3o0pakenune ceueHuit mupamMusl, Kyoa u

IPU3MBI, KOTOPBIE IPOXOAT uepes3 ux peéopa.

N300pakeHne nepeceueHust Moay4yeHHbIX
IJI0CKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEUeHHH pa3HbBIMU 1IBETaMHU

N306paxenue ceuenunit nupamuibl, Kyoa u

IPU3MBI, KOTOPBIE IPOXOAT Uuepe3 ux peéopa.

N3o0paxenue nepecedeHust moaydeHHbIX
1ockocTel. PackpammBanue NOCTPOEHHBIX
CEYEHUM pa3HbIMU LIBETAMU

uchi.ru

uchi.ru




14

15

16

17

18

19

20

21

22

Merton ciaenoB sl TOCTPOCHUST CEUECHHI

MerToa cieoB Ui HOCTPOCHUS CEUCHUIA.
CBolicTBa niepece4eHUi PSIMBIX U
IUIOCKOCTEH

Meron cnenoB A IOCTPOEHUS CEYEHUN.
CBoiicTBa niepeceueHUil MPsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuii B nupamue, Kyoe no
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEN U 3aIIUCh 1IarOB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEHN U 3aUCh IAaroB
MTOCTPOCHUS

[TocTpoenue ceuenunii B nmupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEHN U 3aUCh IAroB
MOCTPOEHUS

[TocTpoenue ceuenunii B nmupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3alHCh IaroB
MOCTPOEHUS

[ToBTOpenue manumerpun: Teopema o
IPONOPLMOHATBHBIX OoTpe3kax. [logobue
TPEYTOJIbBHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B CEUEHUSIX Ha

uchi.ru

uchi.ru

uchi.ru

uchi.ru

uchi.ru

uchi.ru

uchi.ru

uchi.ru

uchi.ru



23

24

25

BBIHOCHBIX 4epTekax. Mcropus pasButus
IJIAHUMETPUU U CTEPEOMETPUU

KoHnTtponbHas padota "AKCHOMBI
crepeomerpun. Ceuenns"

B3anMHOe pacnionoxeHue npsMbIX B
npoctpaHcTBe. CKpelBaroIuecs NpsiMble.
[Ipu3Haky ckpemuBarOMMXCcs MPSAMBIX.
[TapannenbHble NpsMble B IPOCTPAHCTBE

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JTAaHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKallled Ha JaHHOMN
npsMoil. JleMMa o nepeceueHun
napayieIbHBIX MPSAMBIX IJIOCKOCTHIO

ege.spb.ru fipi.ru
ege.sdamgia.ru
resh.edu.ru uchi.ru
vpr-ege.ru

uchi.ru

uchi.ru

26

27

28

29

[TapannensHOCTH TpeX NpsMbIX. Teopema o
TpEX mapasuie’abHbIX NpsAMbIX. Teopema o
CKPEIIMBAIOIIUXCS PSAMBIX

[TapamnensHoe npoekTupoBanre. OCHOBHbBIE
CBOICTBaA MapaJlIeIbHOTO POEKTUPOBAHUS.
N306paxkenune pazHbix puryp B
napasuieIbHON MPOSKIUU

LlenTpanbHas npoekuus. Yrou ¢
COHaIpaBJICHHBIMU CTOPOHAMMH. Yron MCXKIAY
MMPAMBIMHA

3ajauu Ha J0KAa3aTeNlbCTBO U UCCIEI0BAHHUE,
CBSI3aHHBIE C PACIIOJI0KEHUEM MPSMBIX B
IPOCTPAHCTBE

uchi.ru

uchi.ru

uchi.ru

uchi.ru



30

31

32

[MoHsTHSA: MapaIenbHOCTD IPSMOH U
IUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
HapasiebHOCTH NPSIMON U IIIOCKOCTH.
CaolicTBa napamieabHOCTH IPSIMON U
IUIOCKOCTH

["'eomeTpuyeckue 3aJaun Ha BEIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapaJuIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, IPOXOIAILEro Yepes
JIAHHYIO IIPSMYIO Ha YEPTEKE U
MapajuleIbHOTO ApYyrou npsamoi. Pacuér
OTHOIIEHUI

uchi.ru

uchi.ru

uchi.ru

33

[MapannenbHas MpOeKIMs, TPUMEHEHUE IS
HOCTPOCHHUS CEUEHHH KyOa u
napannenenunena. CpoiicTa
napauiC/ICIuIca u Mmpu3Mbl

uchi.ru

34

35

36

37

[Tapannensubie mnockoctu. [Ipusnaku
napauIeIbHOCTU ABYX TIOCKOCTEH

Teopema 0 nmapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepes TOUKY, HEe MPUHAJICKAILYIO TaHHON
IUIOCKOCTH U CJIEJICTBUSA U3 Hee

CaolicTBa napamieabHbIX MIIOCKOCTEN: O
NapauIeIbHOCTH NPSIMBIX NEpECEUEHUs IPU
NepeceyeHN ! JBYX NapauieIbHbIX
MJIOCKOCTEH TpeTheit

CaolicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMMPAMBIX,

uchi.ru

uchi.ru

uchi.ru

uchi.ru



38

39

3aKITIIOYEHHBIX MCXKAY ITapalJICIbHBIMHU
IMJIOCKOCTAMU; O ICPCCCUCHUU HpSIMOﬁ C
ABYMs TapaJUICJTIbHBIMU TNIOCKOCTAMHA

[ToBTopenue: Teopema ITudaropa Ha
IUIOCKOCTH

IToBTOpEHUE: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

uchi.ru

uchi.ru

40

CgoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napasuleeue1a

uchi.ru

41

42

43

Boruncnenue 1MH OTpe3KOB B Ky0Oe U
NPSIMOYTOJILHOM Mapaieenure/ie

[IeprieHIUKyYIAPHOCTD NMPSMOMN U TUIOCKOCTH.

[Ipu3Hak nepneHaNKyJISPHOCTH IPSIMOU U
IUIOCKOCTH

[IeprieHIUKyYIAPHOCTD MPSMOM U IUIOCKOCTH.

[Ipu3Hak neprneHauKyJIAPHOCTH IPSIMOU U
IUIOCKOCTH

uchi.ru

uchi.ru

uchi.ru

44

45

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, MPOXOASIIEH
yepe3 TOUKY IPOCTPAaHCTBA U
MEPICHIUKYJISIPHOMN K MITIOCKOCTH

[T10cKOCTH U NIEPIEHIUKYISIPHBIE UM
npsiMble B MHOTOTPAaHHHUKAX

uchi.ru

uchi.ru

46

47

[TnockocTy U NepHEeHANKYIIAPHbIE UM
IpsIMbIE B MHOTOTPaHHHUKaX
[Iepniennukynsap u HaknoHHad. [loctpoenue
MEPIEHINKYIAPA U3 TOYKU HA IIPAMYIO

uchi.ru

uchi.ru



48

49

50

[Tepnennukynsp u HaknoHHas. [loctpoenue
HMEPHEHINKYIAPA U3 TOYKU HA IPSAMYIO
Teopema o Tpéx nepneHAUKyIspax (mpsmas
u oOpaTHas)

Teopema o Tpéx nepneHAUKyIspax (nmpsamas
u oOpartHas)

uchi.ru

uchi.ru

uchi.ru

51

52

53

54

Yrom Mexay CKpeIuBarOIIUMHUCS TTPSIMBIMHU

[Touck nepreHIuKyISpHBIX MIPSAMBIX €
IIOMOIIBIO MEPIIEHIUKYJIISIPHBIX IIJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHKE

[Toctpoenue ceuenuii Kyoa, IpU3MBI,
IPAaBWJIBHOM MUPaMU/IbI C TOMOIIBIO
OPTOTrOHAJIBLHOMN MPOEKIINH

uchi.ru

uchi.ru

uchi.ru

uchi.ru

55

[TocTpoenue ceuenuii Kyoa, MPU3MBIL,
[IPAaBUJIBHOM MUPaMUJIbI C TOMOIIBIO
OPTOTOHAJIBLHOM ITPOEKIINHU

uchi.ru

56

57

CumMMeTpust B IPOCTPAHCTBE OTHOCUTEIHHO
wiockocTH. [1mockoctu cummerpuii B
MHOTOTpaHHHUKaX

[Ipu3Hak nepneHauKyJIAPHOCTH IPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

uchi.ru

uchi.ru

58

59

60

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
pacCTOSTHUM OT TOYKHU JO INIOCKOCTH

[IpaBuneHbIEe MHOTOTpaHHUKH. Pacyér
pacCTOSTHUM OT TOYKHU 1O INIOCKOCTH
CrniocoObl OyCTUTh NEPHIEHAUKYIISAPDIL:
CUMMETPUS, CABUT TOUKH IO NapaJlJIeIIbHON

uchi.ru

uchi.ru

uchi.ru




MPSIMON

CnBur 1o HemapaJIeIbHOM MPAMOH,

uchi.ru

61 WU3MEHEHUE PACCTOSHUN
Kourtponbhas pabora "B3anmuoe ege.spb.ru f Uk
62 PACIIOJIOKEHHE TIPSMBIX U IIOCKOCTEH B ege.sdamgla.ru_
. resh.edu.ru uchi.ru
POCTPAHCTBE
vpr-ege.ru
[ToBTOpEHue: yromn Mexy IpsSMbIMUA Ha uchi.ru
63 IUIOCKOCTH, TPUTOHOMETPHS B
IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB
[ToBTOpEHUE: Yyroa Mex Iy uchi.ru
64 CKPEIIMBAIOIUMUCS IPSIMBIMU B
IPOCTPAHCTBE
65 I'eomeTpuueckie MeTO bl BBIYHCIICHHS yTIia uchi.ru
MEX]Ty MPSIMBIMH B MHOTOTDAHHHUKAX
66 JIByrpanssbIii yroi. CBOMCTBO TMHEHHBIX uchi.ru
YIJIOB IByTPaHHOTO yTiia
67 [Mepnenaukynspueie miockoctu. CBoicTBa uchi.ru
B3aUMHO MEPICHIUKYIISIPHBIX IIOCKOCTEH
[Tpu3Hak neprneHUKyIIPHOCTH IUIOCKOCTEIH; uchi.ru
68 TeopeMa O MPSIMOH MepeceveHH s IBYX
IUTOCKOCTEH MEePIeHIUKYISIPHBIX TPEThEH
TUIOCKOCTH
[IpssMoyrombHBII Napauienenunen; Kyo; uchi.ru
69 W3MEpPEHHs1, CBOMCTBA MPSIMOYTOJIILHOTO
napaJuienenuesa
70 Teopema o IHaroHaIN MPSIMOYTOIHLHOTO uchi.ru



napauiejcenuicaa u CJICACTBUC U3 Heé

CrepeoMeTpruecKre U TPUKIIAIHBIC 3a]a49H, uchi.ru
71 CBSI3aHHBIE CO B3AaUMHBIM PACIIOJI0KEHUEM
NPSIMBIX M TIOCKOCTH
[ToBTOpEHUE: CKPEIUBAIOIIUECS TIPSMEIE, uchi.ru
72 napaJuieNbHBIE TTIOCKOCTH B CTaHAaPTHBIX
MHOTOTrpaHHHKAX
[Tapa napannensHbIX MJIOCKOCTEN Ha uchi.ru
73 CKPEIIMBAIOIIUXCS MPSIMBIX, PACCTOSIHUAE
MEKTy CKPEUIMBAIOIIUMUCS TPSMBIMH B
HPOCTBIX CHTYAIHIX
74 PaccrosiHue OT TOYKH 10 INIOCKOCTH, uchi.ru
PacCTOsIHHE OT MPSIMOM 10 IIOCKOCTH
Beruucienue pacCTOSHUN MEXITy uchi.ru
75 CKPEIIMBAIOIIUMHUCS MPSIMBIMU C TOMOIIBIO
NEePIEHIUKYIISPHOH MJIOCKOCTH
TpéxrpanHblii yroi, HepaBeHCTBA IS uchi.ru
76 TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
TEOPEMbl KOCHHYCOB M CHHYCOB ISt
TPEXTPAHHOTO yTia
77 DNEeMEHTHI CPEPUIECKON TeOMETPHH: uchi.ru
re0JIe3UYCCKUC JIMHUH Ha 3eMiie
ege.spb.ru fipi.ru
78 Kourposnbhast pabota "Vriisl u paccrosHus’" ege.sdamgla.ru_
resh.edu.ru uchi.ru
vpr-ege.ru
79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK U uchi.ru

€ro DJIEMEHTHI"




80

81

82

[Mupamuaa. Bunsl nupamua. [IpaBunsHas
nupaMuia

[Ipu3ma. IIpsAmas 1 HAKJIOHHASI IPU3MBIL.
[IpaBunbHas npuzMa

[Ipssmoli napaienenunen, NpsMoyroIbHbIN
napaJenenurnes, Kyo

uchi.ru

uchi.ru

uchi.ru

83

84

85

86

Brimykibie MHOTOrpaHHuky. Teopema
Oiinepa

Brinmykibie MHOTOrpaHHuku. Teopema
Oitnepa. [IpaBunbHbIC U OTYyIPaBUIIbHBIC
MHOTOTPaHHUKHU

KoHnTtponbHas pabora "MHororpaHHUKH"

[TonsTHE BEKTOpa HA MJIOCKOCTH U B
IPOCTPAHCTBE

uchi.ru

uchi.ru

ege.spb.ru fipi.ru
ege.sdamgia.ru
resh.edu.ru uchi.ru
vpr-ege.ru

uchi.ru

87

88

89

90

CymMma BEKTOpOB
Pa3nocts BekTOpOB
[IpaBuio nmapasienenumnena

YMHOKEHUE BEKTOpa Ha YUCJIIO

uchi.ru

uchi.ru

uchi.ru

uchi.ru

91

92

Paznoxxenue Bekropa o 0azucy Tpéx
BEKTOPOB, HE JIEKALIUX B OJJTHOH MIOCKOCTH

CkansipHO€ pOou3BeIeHNE

uchi.ru

uchi.ru



93

94

95

Beruucnenue yria Mmex1y BEKTOpaMH B
IIPOCTPAHCTBE

[Ipocreitmme 3ana4n ¢ BEKTOpPaMHU

[Ipocreliue 3a7a4u ¢ BEKTOpamMu

uchi.ru

uchi.ru

uchi.ru

96

97

98

99

[Ipocrteiinue 3aqaun ¢ BEKTOpaMu
Ipocreiimire 3aga4n ¢ BEKTOpaMu
O00011IeHrE ¥ CUCTEMATU3ALUS 3HAHUM

O00011eHNEe 1 cUCTEMAaTU3aINs 3HAHNUI

uchi.ru

uchi.ru

uchi.ru

uchi.ru

100

101

102

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HroroBas KOHTpOIbHAs paboTa

Hrorosas koHTpoNbHas paboTa

O00011IeHre 1 cUCTEMAaTU3aIUs 3HAHNUI

ege.spb.ru fipi.ru
ege.sdamgia.ru
resh.edu.ru uchi.ru
vpr-ege.ru
ege.spb.ru fipi.ru
ege.sdamgia.ru
resh.edu.ru uchi.ru
vpr-ege.ru

uchi.ru



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Artanacsn JI.C., byty3oB B.®., Kagomues C.b. u ap. u ap. 'eomerpus 10-11

kiacc YueOnuk. - M.: «IIpocBemenue», 2022

METOINYECKHUE MATEPUAJIBI U1 YUUTEJIA

Bb.I'. 3uB. JIugaktuyeckue Matepuaisl o reomerpun s 10 kinacca. Mocksa.
[Tpocsemienne.2007

C.M. Caaksn, B.®. byry3os. U3yuenue reomerpuu B 10-11 knaccax. Kaura

s yaurena. Mocksa. [Ipocsemenne.2007

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

[Topran 'MA BeimyckuukoB 9 u 11 xmaccoB B Cankt-IlerepOypre. ege.spb.ru
denepanbHbIN HHCTUTYT MEAArorHueckux n3Mepenui. fipi.ru

Peury EI'D. ege.sdamgia.ru

Caiir POII resh.edu.ru

[Mopran Yuu.py uchi.ru

Caiir vpr-ege.ru
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