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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KaK OOECIIEYMBACT BO3MOXHOCTb M3YyYEHUS AUCLUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0O YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMAaTHYECKUX MOJEINSIX, MO3BOJIAIOLIMX OMMCBHIBaTh M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPHUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKIEHUS B X0/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHOM T'€OMETpPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAIbHBIX CHUTYyalUil, UCCIIEJOBAaHUS IOCTPOCHHBIX MOJIENEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcs:  «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHNUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEpKaTEeJNbHBIM JHHHUSIM y4yeOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH paclnpeiensercss He TOJIbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOMPOCAM O0YYArOIIHECs
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'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTENIbHBIX MpOrpaMM, O0OECHeuuTh YriyOJIEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM ¥ npodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 vaca: B 10 kiacce — 102 yaca (3 yaca B HEJEIH0)



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS  cTepeoMeTpuu. Toudka, npsMas, IUIOCKOCTD,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
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: IapajlIe/IbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJJIEJIbHOTO MPOEKTUpOBaHUs. I300pakeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYyphl HA IUIOCKOCTH: TETpaj’Ap, MNapajUiesenunen,
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISIPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB U CUHYCOB I TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTrOJIbHBIN MMapauIesIeUIIE] U ero cBocTBa. Kparyaimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuna: N-yronbpHast nupamMujia, NpaBuIbHAs U yCEUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOIDAHHUKM: NPABUJIbHAs NPHU3Ma WM IpPaBWIbHAsA INHPAMHIA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U TOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas  cuctemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3VYJIBTATBI 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 WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3JIUUHBIX CTPYKTYp, SBICHHM, TpoueAyp
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakKIaHCKOW UACHTUYHOCTH, YBaKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHE 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HAIIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MATeMATHYCCKUX 3HAHWK JUIsl perieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOM MTPaKTUKH, TOHMMaHNE MaTeMaTHIECKON
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOH Kak CPEJACTBOM ITO3HAHMS MHPA, TOTOBHOCTh OCYIIECTBIISITH IPOSKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIEHUs1, BEIOUpATh HauboJee MOAXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHI HHPOPMAIMK, JAHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW paboOThI, pacHpenesTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh PabOThI M1 KOOPAUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

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 INIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



cBOOOJHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOIPAHHUKOB (TMpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

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

CBOOOJIHO  ONEpUPOBaTh  IOHSATHSMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuiebHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

CTPOUTb CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAQJU  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TIpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

CBOOOJIHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;
CBOOOJHO OIEpUPOBATh MNOHSATHUSIMU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNOJIHATH IEHCTBUS HaJl BEKTOpPaMH;

pemiath 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0KJEHUE FEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pElIeHU MaTEMaTUYECKHUX 3a/ad IOBBIIIEHHOTO W BBICOKOIO YpPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEHIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, NpPeoOpa3oBbIBaTh W MHTEPIPETHPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeAcTaBICHHYIO Ha
yepTexax U pUCyHKax;

NPUMEHSATh MOJYYEHHbIE 3HAHUS Ha MpPAKTUKE: CpPaBHUBATH W
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTyallUM Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

UMETh TPEJCTAaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPHH Kak
COCTaBHOM 4acTH yHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaumenoBanue
n/ pa3/IeIoB U TEM
n MPOTrPaMMBbI

BBenenue B
CTEPEOMETPHIO

Bzanmnoe
pacrosyiokKeHue
MPSMBIX B
MPOCTPAHCTBE

KommuectBo gyacos

Bcer
o)

23

KonTposibHbI
€ paboThI

[IpakTruecku
€ paboThI

DJIEKTPOHHBIE
(mudpoBsIe)
o0pa3oBaTeNbHbI
€ pecypchl

[TapannenpHOCTH
MPSMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

[IepnenaukynspHocT
b IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

25

) Vel U paccTosTHUS

6 MHororpanHuKu

16

Bexkrops! B
MIPOCTPAHCTBE

[ToBTOpEHuUE,
00001IeHHE 1
cucreMarmni3anuia
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

12

102




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

/o

Tema ypoka

KomngecTBo yacos

Bcer

KonTtpo
JBHBIC
paboThI

[IpakTuue
CKHUE
paboThl

Jlara
U3Y4YEHUS

DIIEKTPO
HHBIE

U POBBI

obpa3oBa
TCIIbHBIC

pecypchl

OcHoBHbIE NpaBUIa
U300paKeHUs Ha PUCYHKE
IUIOCKOCTH, MapaljiebHbIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHATHS cTepeomMeTpun: TOUKA,
npsimMasi, MI0CKOCTb,
IpocTpancTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[ToHsATHS: TIepeceKaroIuecs
IUTOCKOCTH, MTEPECEKAIONTHecs
npsiMasi ¥ MII0CKOCTh;
HOJYTIPOCTPAHCTBO

[TonsiTust: mepecexaronecs
IUIOCKOCTH, ITEPECEKAIOLINECS
npsiMasi ¥ IMJI0CKOCTB;
MOJIyTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne
POCTEHIINX MPOCTPAHCTBEHHBIX

Guryp, HeCyIeCTBYIOIIUX
00BEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX POCTPAHCTBEHHBIX
¢buryp, HeCcyiecTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
NepBbIE CIEACTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHN U
HIEPBBIE CJICJCTBUS U3 HUX

AKCHOMBI CTEpPEOMETPUH U
HIePBBIC CICICTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U
IJIOCKOCTER

10

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIC MTPOXOJIAT Yepe3 UX
pé€bpa. M3obpakenue
MIEPECCUCHUS TTOTYICHHBIX
iockoctei. PackpammBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETAMHU

11

12

N3obpaxenue ceueHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJST YEpe3 Ux
pe&opa. N3o0pakeHune
NepeceYeHMs MOTYyYEHHBIX
mockocrei. Packpammysanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

N3o0paxeHne cedyeHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MPOXOAT Yepe3 ux
pé6pa. N3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
mockocreil. PackpammvBanue
MMOCTPOCHHBIX ceueHnuu pa3sHbIMU
[[BETaMU

AKnacc

13

N3o0pakenne ceueHuit
MUpPaMUJIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pé6pa. N3obpaxenue
NEepPECEYEHUS MOTYyYEHHBIX
mockocrei. Packpamvsanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU
L[BETaMU

14

Merton ciaegoB AJisi HOCTPOCHUS
ceueHuu




15

Merton cienoB AJist MOCTPOCHUS
ceueHuii. CBoiicTBa
[IEPECCUCHU M NPSMBIX U
IUIOCKOCTEH

16

Merton cienoB Asist MOCTPOCHUS
ceueHuii. CBoiicTBa
[IEPECCUCHU M NPSMBIX U
IUIOCKOCTE

17

[TocTpoenue ceuenuii B
nupamue, Kyoe rmo TpéM TouKkam
Ha pé0pax. Co31aHne BBIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
MOCTPOCHHS

AKnacc

18

[TocTpoeHue ceuenuii B
nupamue, Kyoe rmo TpéM TouKkam
Ha péOpax. Co3MaHne BEBIHOCHBIX
YEPTEIKEH U 3aIIUCh LI1aroB
MIOCTPOCHUS

19

[TocTpoeHue ceuenuii B
nupamue, Kyoe rmo TpéM TouKkam
Ha péopax. Co3naHue BEIHOCHBIX
YEepTEKEN U 3aIUCh 11aroB
MOCTPOCHUS

20

IToctpoenue ceuenuii B
nupamuie, Kyoe mo TpéM TouKam
Ha péopax. Co3naHue BEIHOCHBIX
YepTEkKEN U 3aIUCh 11aroB
MOCTPOCHUS

21

22

[ToBTOpEHME TUIAHUMETPUN:
Teopema 0 TpONOPIIMOHATBHBIX
otpeskax. [Tomobue
TPEYroJIbHUKOB

[loBTOpPEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEUEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pazsutus
IUTAHUMETPHUH U CTEPEOMETPUH

AKnacc

23

24

KonTponbHas padota "AKcHoMbI
crepeomerpun. CeueHnus"
B3aumHoe pacnionoxenue

OPSMBIX B IIPOCTPAHCTBE.
CkpenuBaronmecs npsmele.




[Ipu3Haky ckpemuBarOmuXCcs
npsaMmbix. [TapamiensHble npsiMble
B [IPOCTPAHCTBE

25

Teopema o cynieCcTBOBaHUH U
€JMHCTBEHHOCTH IIPSIMOU
NapaJuIeIbHOM TaHHOM IPSIMOM,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEH Ha
JlaHHOU npsimoii. Jlemma o
NIEPECEYCHHUH NTapaJIJICIIbHBIX
IPSIMBIX ITIOCKOCTBIO

26

[TapamienbHOCTD TPEX MPSAMBIX.
Teopema 0 TpEX mapayeabHbIX
npsamMbix. Teopema o
CKPELIMBAIOIUXCS MIPSIMBIX

27

[TapanenbsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA
napajuieIbHOTO
npoektupoBanus. 3o0paxenue
pa3HbIX GUTYp B MapaiebHON
MPOEKIUU

28

LlenTpanbHasa npoekuus. Yrou ¢
COHaIIpaBJICHHBIMU CTOPOHAMM.
VYron Mexay npsMbIMU

29

3amayu Ha JOKA3aTeILCTBO U
HCCIIEIOBaHNE, CBI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpSIMI)IX B
MIPOCTPAHCTBE

PewyEld

30

[TonATHS: mapamienbHOCTh
IIPSIMOM M INIOCKOCTH B
npoctpaHctse. [Ipu3Hak
MapaJIEIbHOCTH NPSAMOU U
mockocTr. CBOMCTBA
NapauIeIbHOCTU MIPSIMON U
IIJIOCKOCTH

31

I'eomeTpuyeckue 3a1aun Ha
BBIYUCJICHUEC U JOKa3aTCIbCTBO,
CBSI3aHHBIE C APAJUICIBHOCTBIO
MPSMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

PewyEl3

32

[TocTpoeHue ceuenus,
MPOXOJSIIETO Yepe3 TaHHYIO




MPSAMYIO Ha YEPTEXKE U
MapajuIebHOTO IPYroM MPsSMOM.
Pacuér orHOIIEHUI

33

[MTapannensHas mpoeknus,
MMPUMCHCHHUC IJI MOCTPOCHUA
CeueHui kyda u
napauienenunena. CBoucTaa
napajiesienune1a 1 Mpu3Mbl

34

35

36

37

[TapanienbHbIe IIIOCKOCTH.
[Ipu3Haky napajuieaIbHOCTH IBYX
IJIOCKOCTEN

Teopema 0 mapamnenbHOCTH U
€IUHCTBEHHOCTH IJIOCKOCTH,
MIPOXOJSIIEH Yepe3 TOUKY, He
MPUHAJICIKALLYIO TAHHOMN
IIOCKOCTH U CICACTBUS U3 HEE

CBoiicTBa napayyIeIbHbIX
IJIOCKOCTEM: O MapajieIbHOCTH
MPSMBIX [IEPECEUECHUS TIPU
MEPECCUCHUH JIBYX
NapaJuIeIbHBIX MIOCKOCTEN
TpeThen

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
NapauIeIbHBIX IPSIMBbIX,
3aKJIFOYEHHBIX MEXIY
napauIeIbHBIMU MIJIOCKOCTSIMU; O
IIEPECEUECHHUH NPSIMOU C JBYMS
NapauIeIbHBIMU IIJIOCKOCTSIMU

38

39

40

[ToBTopenue: Teopema Iudaropa
Ha IJIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1
IPSMOYTOJIBHOTO
napasuieNienumne1a

41

Brrunciienue 1iMH OTpE3KOB B
KyO€e 1 psIMOYTOJIbBHOM
napajuiejaenunese

42

[leprieHAMKYIASIPHOCTH NPAMOUN 1
mockoctu. [Ipu3nak




43

44

45

46

NEPIEHIUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

[leprieHAMKYIASIPHOCTH NPAMOUN U
wiockocTH. [Ipu3nak
NEePHEHANKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

Teopema o CyllleCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOJIAILIECH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPICHANKYIISIPHOMN K INIOCKOCTH
IInockoctu u

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OT'paHHHUKAX

IInockoctu n

MNEPNCHAUKYJIAPHBIC UM IIPSAMBIC
B MHOI'OT'paHHHUKAX

47

[lepnenukynsip ¥ HaKJIOHHAS.
[TocTpoeHue neprneHuKyspa u3
TOYKH Ha IPSIMYIO

48

49

50

[lepneniuKynsip ¥ HaKJIOHHAS.
[TocTpoeHue neprneHauKyspa u3
TOUYKH Ha MPSIMYIO

Teopema o Tpéx
HNepreHuKyIspax (mpsmas u
oOpatHast)

Teopema o Tpéx
HNepreHuKyIspax (mpsmas u
oOpatHasi)

PewyElr

51

VYron mexny
CKPEIIMBAIOIIUMUCS IPSIMBIMU

52

53

54

ITouck neprneHIuKyIsIpHBIX
MPSIMBIX C TOMOIIBIO
NEePNEHAUKYIISIPHBIX IUIOCKOCTEN

OproronansHOe
IIPOEKTUPOBAHHE

[Toctpoenue ceuenunit kyoa,
IIPU3MBI, IPABWIIBHOM NAPaMUIbI
C IIOMOIIBIO OPTOTOHAIIBHOU
IIPOEKLIUN




55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUJIBHOW NTUPaMUbI
C IIOMOILBIO OPTOTOHAIIBHOU
HPOCKIUH

56

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[IimockocTu cummerpuil B
MHOTOTpaHHHUKaX

S7

58

59

[Tpu3sHak neprneHIuKyJIIpHOCTH
IIPSIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHui OT TOYKH 10
IIOCKOCTH

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHUif OT TOYKH 10
IIIIOCKOCTH

60

Crioco0bl OIyCTHTD
NEePIEHANKYIISPBI: CAMMETPHS,
CIIBUT TOYKH IO TTapauIeIbHON
IpsAMOi

61

62

63

64

CnBur no HenapamieabHON
IPSIMOM, U3MEHEHHE PACCTOSIHUI

Konrponbnas pabora "B3anmuoe
pacroI0KEHUE MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpEHME: Yyrom Mexny
HPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIEHOM
TPEYroJIbHHUKE, TEOPEMA
KOCHHYCOB

[loBTOpEHME: Yroa Mexay
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpuueckune MeToabl
BBIYHCIICHUS YTJIa MEXKY
MPSIMBIMU B MHOTOT'PaHHHUKAX

PewyEl3

66

JByrpanHsii yroy. CBOMCTBO
JVHENUHBIX YTJIOB ABYIPaHHOIO

yria




67

[lepnienquKyIsIpHBIE IITIOCKOCTH.
CaoiicTBa B3aMHO
MEPIECHINKYIJISIPHBIX IUIOCKOCTEN

68

[Tpu3Hak neprneHAnKyJIspHOCTH
IJIOCKOCTEH; TeOpeMa O NPsSMOK
IIEPECEUCHMS IBYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEU
IUIOCKOCTHU

69

[IpsamoyronbHbIH
napasuieNienunen; Kyo;
U3MEPEHMS], CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiejenuneia

70

71

72

73

74

75

Teopema o AuaroHaiu
MPSMOYTOJIBHOTO
napasulesienuIie/ia v CJIeICTBUE
U3 Hee

CrepeoMeTrpuueckue u
MPUKIIAIHBIC 33/]a4H, CBSI3aHHbBIC
CO B3aUMHBIM PaCOJIOKEHUEM
MPSIMBIX U TIJIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBArOIHECH
MpsAMBIC, ITapAJIJICTIBHBIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa mapasienbHBIX IOCKOCTEH
Ha CKPEIMBAIOIINXCS MPSIMBIX,
paccTosTHUE MEXKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

PaccrosHue oT TOUkH 10
IMJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IIITOCKOCTH

Brluncnenue paccTosHUN MEXTy
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH

76

TpéxrpanHslil yrom,
HEPaBEHCTBA I TPEXIPAaHHBIX
yrioB. Teopema [Iucdaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB
JUIsl TPEXTPAHHOIO yrila




DneMeHTHI cheprudecKoit

77 TEOMETPUHU: I€OAC3NYECKHE 1 1
JMHUU Ha 3emiie

78 KoHnTtponbHas padota "Y1ibl u 1
paccrosiHus"
CucreMarusanys 3HaHUH

79 "MHOTOIpaHHHK U €r0 1 1
3JIEMEHTHI"

80 IInpamuia. Bunael nupamun. 1 1
[IpaBuibHas nupamMuia

81 [Ipusma. IIpsamas u HakIOHHAs 1 1
npusMmebl. [IpaBunbHas npusma
[Tpsimoit mapasuenenunen,

82 MPSIMOYTOJIBHBIN 1 1
napasuienenunesn, Kyo

83 BrImykJiiple MHOTOTpaHHUKH. 1 1
Teopema Ditnepa
BrImykJiiple MHOTOTpaHHUKH.

84 Teopema Ditnepa. [IpaBunbHbIC U 1 1
MOJTyTIpaBUIIbHbBIE
MHOTOTPaHHUKH

85 KonTponbHas padora 1
"MHororpanHuKu"

86 [ToHsiTHE BEKTOpA Ha MIIOCKOCTH 1 1
U B IPOCTPAHCTBE

87 CymMMa BEKTOpOB 1 1

88 Pa3nocTh BekTOpOB 1 1

89 [TpaBwiio mapamienenurena 1 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1 1
Paznosxenue BekTopa mo 6a3ucy

91 TPEX BEKTOPOB, HE JIEXKALUX B 1 1
OJIHOM IIJIOCKOCTH

92 CxkansipHO€ MPON3BEICHHE 1 1

03 Brruucnenue yrioa Mexuny 1 1 PewyErd
BEKTOpaMH B IIPOCTPAHCTBE

94 [Tpocreiimue 3agaum ¢ 1 1
BEKTOpaMH

95 [Ipocreiimue 3agaum ¢ 1 1

BEKTOpaMHU




IIpocreiimue 3anauu ¢

% BEKTOpPaMH 1

97 [Ipocreiimue 3aga4um ¢ 1
BEKTOPAMH

08 0606LEIeHHe U CHCTEMAaTH3aIIUS 1
3HAHUU

99 0606LEIeHHe U CHCTEMaTH3aIIUS 1
3HAHUH

100 HroroBast kKoHTpoIbHAs paboTa

101 Wrorosast koHTpoIbHAs paboTa

102 O606IEI6HI/IC A CUCTEMAaTU3ALMs 1
3HAHUU

OBIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
I'eomeTpus, 10-11 xnaccwl/ byty3os B.®., [Ipaconos B.B. o penakuueit

Canosauyero B.A., Akunonepnoe o6miectBo «M3narensctBo «IIpocBenieHue

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

SAKnacc, Pemry EI'D
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