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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.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTUE WHAUBUAYAIbHBIX CIOCOOHOCTEW O0O0ydYarommuxcsi Mmpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
crenuUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpodheCCUOHATBHOTO
o0Opa30BaHusl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHre NPEACTABICHUS O TEOMETPUH KAK YaCTH MUPOBOM KYJIBTYpPbI U
dbopMHUpoBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHUpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIINX MAaTEMaTUYECKUX MOJIENAX, MMO3BOJSIONIMX OMNUCHIBATH M HM3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yMEHHUS  BJIaJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMM CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyll U yYMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbI UM HAXOJHUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHupoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MHpPE MHOTOTPAaHHUKM M TeJla BpPAUICHUS, KOHCTPYHMPOBATH T'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCMOMATHUKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema BpameHus», «BekTopel W  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 COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleEHHBIM MO TojaM OOYy4YeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHEM TPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHHSI BKIIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHnmanud  oOydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



CornacHo rogoBomy yueoHOoMy rpaduky MKOVY «IlopoxHeHCcKkas commn Ha
u3ydeHue reometpun orBoauTcs 101 wac (3a cuer cokpaieHus 4acoB paseia
«[ToBTOpEHuUe, 0000IICHNE, CHCTEeMAaTHU3alINs 3HAHUI

COJEPXAHUE OBYUYEHUA

10 KIIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS ~ cTepeoMeTpuu. Touka, ImpsMas, IIOCKOCT,
npoctpaHcTBo. IloHATHE 00 aKCMOMAaTMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKANOIIUECS,
NapajuleNIbHble M CKpelmBaromuecss mnpsmble. [Ipu3Hakum CKpeIMBarOMIUXCA
npsAMbIX. [lapamuiennbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapasuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTYphl HaA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  TNPU3HAK  NEPHNEHAMKYJISAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEePIEHIUKYIApaXx.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PDaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyanimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.



[IpoctpanctBennass Tteopema I[ludaropa. Ilupamuma: nN-yronpHas nupamuia,
npaBuwibHas W yceu€HHass nupamuabl. CBolicTBa pé€OGep M OOKOBBIX TI'paHEl
NIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U
MpaBWIbHAs MHpPaMHIA, TPABUIbHASA TPEYTrOJbHAS NHUpPaMHUlla U NPABUIIBbHBIN
TeTpa’dap, KyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOAECKAdIP U UKOCADIP.

Beruncnenrne dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaid, YIJIBL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM MMOBEPXHOCTHM U TOBEPXHOCTU NPABWIHHOM MUPaMUIBbI,
T€opeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM  INPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B TIPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHUsA IPAaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTHUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpPAMU: CIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucao. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3loKEHWM BEKTOpAa IO TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATaMH TOYEK. YTOJN MeEkIy Bekropamu. CKamspHOE MpPOU3BEINCHUE
BEKTOPOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJTYBJIEHHBIN YPOBEHD) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaknanckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4je€Ha  pPOCCHICKOro  o0IlecTBa,  NpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEAYp TPaKIAHCKOTO oOOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;



2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPakIaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM LIKOJbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTrUX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJCHUS, CBA3AHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAyKHM U JACSTENIbHOCThIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTJIbIXa, peryispHas (u3nvecKass aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO;

6) TpynoBoe BocniuTaHUE:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepamM  TpPoPECCHOHANBHON  NESITENbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peaau3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1ad MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIlbl, OCO3HAHHE TJIOOATIBHOTO XapaKTepa dKOJIOTUYECKHUX MPoOJIeM, OpUSHTAITUS
Ha TIPUMCHEHHE MaTEeMAaTHUYeCKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’)Karoliel cpelbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUU JIJTL OKPYIKAIOILIEN CPEBI;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, [OHMMaHUE



MaTeMaTHYeCKON HayKd Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTUA M 3HAYUMOCTH JUIS PA3BUTHSA LMBWIM3ALMUH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKM W MAaTeMaTUYECKOM KyJIbTypOM KAaK CpPEICTBOM IIO3HAHMS MHPA,
TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO U HCCIEAOBATENbCKYO JIEATEIBHOCTD
VHIUBUAYAJIBHO U B TPYyIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCHU(UKAITUH,
OCHOBaHWSI /711 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHHUAX, MpearaTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUIMI
(MpsiMBIE W OT MPOTUBHOTO), BEICTPAWBAaTh apTyYMEHTAIINIO, TIPUBOIUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHUS U BHIBOIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBarebcKue AeicTBUS:

WCITOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATCILCKHA WHCTPYMCHT ITO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpoOieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, ApPTyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITCIIBHO CIJIAHUPOBAHHBIA SKCIICPUMEHT, UCCIICIOBAHUEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOTro 00bEKTa, SBJICHHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yJibTaTam
NPOBENEHHOTO  HAOMIOJIEHUS, MCCIEIOBAHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKe BBIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.



Pabora ¢ undopmanmeii:

BBISIBJIATH JeUIUTH HHPOPMAIUH, JAaHHBIX, HECOOXOAMUMBIX Ui OTBETa Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3IUYHBIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WMHGOPMALMIO, MPEICTaBIATh €€ B pasNUYHbIX (Popmax,
WUTIOCTPUPOBATh TpapuuecKH;

OLIEHUBAaTh Ha/1EKHOCTD uH(popMalun o CaMOCTOSITENIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OoO0menue:

BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBHSIMH U
IeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W TMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUS 3aJad,
KOMMEHTHPOBATH IMOJIYyUYCHHBIN pe3yJIbTar;

B X0Jie 0OOCYXXJICHHMS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
Jajora, oOHapy)KHUBaTh PAa3Uyue M CXOJICTBO TO3WIIHUMA, B KOPPEKTHOU (opme
(bopMyIIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIIATh PE3YIbTAThl PEIISHUs 3a/1aud, dKCIIEpUMEHTa, UCCIIeI0OBaHMS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEIICHUs 33/1a4d, BEIOUpATh CIOCOO peleHus C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGpOpMaIuy.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJE€Th  HAaBBIKAMM  MO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEPLIAEMBIX JAEHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpolecca W pe3yibTara pelieHHs
MaTeMaTHYECKOM 3aJ1auM;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPM PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;



OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTIDKCHUSI YT HEIOCTHIKCHUS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIMHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMAThL II€Ib COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUIBI pabOT, IOTOBapUBATBCA, OOCYXAATh TPOIECC W pe3yabTaT paboTHl,
000011aTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJIE€HAMHU KOMAaHbI, OIICHUBATH
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K koniy 10 kinaccaoOyyaromuiicss HAy4UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH IIOHSATHSMH CTEPEOMETPUH TIPHU
pelIeHn  3a71a4 U MPOBEACHIUN MAaTEMATUYECKUX PACCYKICHHIM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KIAacCU(UIMPOBATH B3aUMHOE PACIOJIOKEHHE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPIMOU H
TUTOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUAMH, CBI3aHHBIMH C MHOTOTPAHHUKAMHU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIpH3Ma,
TUpaMHUJIA, IPSIMOYTOIBHBINA TTapauIesIeuneI, Kyo);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JJIS
KJ1accuukanuu;

e CBOOOJHO OIEPUPOBATH TOHATHUSAMH, CBSI3AHHBIMH C  CEUCHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBHITIOJHSATH napajyiebHOe, IIEHTPATILHOE U OpPTOrOHAJILHOE
MPOCKTUPOBaHKUE (HUTYp HA IJIOCKOCTH, BBIMOIHATH M300pakeHUsT QUTyp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;



BBIYUCIISITh  IUIOIIAQAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
nupamMua), TCOMETPUIECKHUX TN ¢ TPUMEHEHnEM (HOpMYIT;

CBOOO/IHO OINEpPUPOBATH MOHSATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OChb U IUIOCKOCTb CHUMMETPHUHU, LEHTP, OChb U IUIOCKOCTH CHUMMETPUHU
uryper;

CBOOO/IHO OIEPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBINOJIHATD JEUCTBHS HAJl BEKTOPAMMU;

peuars 3aJa4d Ha JOKa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHUH U
HAaXO0XXJICHUE TeOMETPUYECKUX BEJIIMYUH, MPUMEHSS HU3BECTHBIC METOJbI
MIPY PEUICHUU MAaTEMAaTUYECKUX 3a/1a4 MOBBIIMIEHHOTO W BBICOKOT'O YPOBHS
CJIOKHOCTH;

IPUMEHATh IPOCTEUIINE MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MpPEOOpPa30BBIBATH M HWHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

IIPUMEHATh TIOJYYEHHbIE 3HAHWsS Ha [PAKTUKE: CpaBHUBATh U
AHAJIN3UPOBATh PEAJIBHBIE CUTYALlUU, IIPUMEHITh U3YUYCHHBIE NOHATUS B
mpoliecce IMOWCKa pelIeHUus MaTeMaTU4ecKd  CcPOopMyTUpOBAHHOU
npoOJieMbl, MOJACIUPOBATh PEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHHU,
MCCIIEIOBATh IMOCTPOCHHBIE MOJEIU C MCHOJIB30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, pelarh MPaKTUYECKUE 3aauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSTh TeoMeTpuueckre (akThl Ui PEHICHHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peliaTh 3aJa4d Ha JO0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXJCHUE T€OMETPUUECKUX BEITUYNH;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

NMPUMEHATh  TOJYYEHHbICE  3HAHUA  HA  MPAKTUKE:  CPAaBHUBATD,
AHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYalluU, IPUMEHSITh U3YUYEHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE MOUCKA PELICHHS
MaTeMaThdecku  C(OPMYTUPOBAHHOW  TPOOIEMBI,  MOJETUPOBATH
peaIbHBbIE CUTyallUW Ha S3bIKE TI'€OMETPUH, UCCIIECIOBATh IOCTPOCHHBIC



MOJEJIM C UCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHH U TEOpeEM,
anmapata anreOppl, pemaTh MNPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M IUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 4 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 101 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne ni/n

Tema ypoka

OcHoBHbIe MpaBuiia H300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUN: TOUKA, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBuIia H300paKEHUS Ha PUCYHKE
IUTOCKOCTH, MapajIeIbHBIX MPSMbBIX
(OTpe3KoB), cepeInHbI OTPE3Ka
[MoHsTHSA: TIEpeceKaroIIuecs TIOCKOCTH,

nepeceKkaromumecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHuKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cieactBus u3 HUX. CrocoOsbl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U INIOCKOCTEH

10

N300paxkeHne ceueHui mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIC TTPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMU IIBETAMH

11

W300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0OpaskeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

12

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEeHHBIX TIOCKOCTe!. PackparimBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LBETAMU

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparinBanue




14

IMOCTPOCHHBIX CeUeHUM Pa3HbIMU LIBETAMU

Merton cnenoB Juisi HOCTPOCHUS CEUYCHUM

15

Mertoz cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHn NpsIMbIX U
IIJIOCKOCTEN

16

17

18

19

20

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
[MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKkam Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B mupamu/ie, Kyoe mno
TpéM TouKkaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MPOIOPLHOHANIBHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB




22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B CCUCHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJITAHUMETPUHU M CTEPEOMETPHH

23

24

25

26

27

28

KonTpomnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHOe pacnosnoxeHue npsMbIx B
npoctpancTse. CKpenBaronecs npsMble.
[Ipu3Haku CKpeUBAIOIUXCA IPAMBIX.
[TapatenpHble IpsIMBIE B IPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOMU, MPOXOSILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHnmn
MapajuIeTbHbIX MPSMBIX TIOCKOCTHIO

[TapannensHOCTH TpeX HMpsiMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTpoBaHue. OCHOBHBIE
CBOMCTBA MAapaAJIEIBHOTO POEKTUPOBAHUS.
N300pakenue pa3HbIX GUryp B
NapajuIeIbHON MPOEKIINH

[enTpansHas npoekuus. YToiui ¢

COHaIIpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPSAMBIMHA

29

33)13‘-11/1 Ha JO0Ka3aTCJIbCTBO U UCCIICAOBAHUC,




30

31

32

33

34

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

[ToHsiTUSA: MapanaeaIbHOCTh MPSIMON 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napauienbHOCTH IPSIMOU U
IJIOCKOCTH

I'eomeTpuuecKkue 3aa4un Ha BHIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
[apaJuIeIbHOCTHIO NMPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOIIEHUI

[TapannenbHas NpoeKuus, NIPUMEHEHUE JUIs
MIOCTPOEHMSI ceueHul Kyba u
napaiuienenunena. CpoicTsa
napasiesienumne1a 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHHC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o mapajuieIbHOCTH U
CANHCTBEHHOCTH ITJIOCKOCTH, npoxo;mmeﬁ
yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
[MapaJUIEIBHOCTH IIPSAMBIX IIEpeceUeHUs IIpU




37

38

39

MEPCCCUCHUH ABYX MapaJlJICJIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapasuieIbHbIX MPSMBIX,
3aKITIOYEHHBIX MEXKY MapasuiebHbIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSMU

[ToBTOopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA

40

41

42

CoiicTBa Ky0a ¥ MPSIMOYT'OJIHLHOTO
napajuiesienunena

Beruucnienue JUinH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM IapaslieIenuIe e
[lepneHMKyYISAPHOCTD NPSMOM U
IJI0CKOCTH. [IpHU3HaK nepneHuKyIspHOCTH
IIPSAMOM U TUIOCKOCTHU

43

[lepneHMKyYIAPHOCTD NPSIMOM U
IJI0CKOCTH. [IpH3HaK nepneHuKyIs[pHOCTH
MPSAMON U TIIOCKOCTH

44

45

Teopema o CyllleCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u NECpUCHAUKYIISIPHBIC UM




IpsAMBIC B MHOT'OI'paHHUKAX

[1nockocTu ¥ IepIeHAUKYISIPHBIE UM

40 IpsIMbl€ B MHOIOI'PaHHHUKaX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHIUKYJIAPA U3 TOUKU Ha IPAMYIO

48 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYJIApa U3 TOUYKU Ha MPAMYIO

49 Teopema o Tpéx nepneHaAuKyIApax (mpsmas
u oOpaTtHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOparHast)

51 VYTos MEXIy CKPELUIMBAIOIUMUCS MTPSIMBIMU

59 ITouck neprneHAuKyYIIpHBIX MPSIMbIX C
MIOMOILBIO NEPIEHIUKYIIAPHBIX INIOCKOCTEH

53 OproroHanbHOE MPOSKTUPOBAHNE
ITocTpoenue ceuenuit kyoa, Npu3Msl,

54 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, pU3MBl,

55 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpusi B IPOCTPAHCTBE OTHOCUTEIHHO

56 tockocty. [ImockocTn cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U

IIJIOCKOCTH KaK CJIE€ACTBUC CUMMETPUU




58

59

60

[IpaBunbHBIE MHOTOIpaHHUKHU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH
IIpaBuiibHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSHUM OT TOYKH JIO INIOCKOCTH
CriocoObl OIYCTHTD NEPIICHIUKYIISAPHI:
CUMMETpHUS, CIABUI TOYKHU IO NapaJIJICIIbHON
NpAMOit

61

62

63

64

CaBur no HenapauienbHON IpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe
PacrojoKeHue NPSMbIX U IUIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yyroa MeXay IpSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

IloBTOpEHME: Yron Mexay

CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/Ie MCTOABI BBIYUCIICHUA yIJia
MCXKAY NPSAMBIMHA B MHOT'OT'PAaHHUKAX

66

67

JIByrpansblii yroia. CBOMCTBO JIMHEWHBIX
YTJIOB IBYTPAHHOTO yTIila
[lepnenaukynspHsele miockoctu. CBoiicTBa
B3aUMHO IEPIECHAUKYIISIPHBIX IIIOCKOCTEN

68

[Ipu3Hak nepneHaANKyJIApHOCTH




IIJIOCKOCTEM; TeOpeMa O NMPAMOKU
[IepeceueHus IByX IIOCKOCTEN
NIEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

70

[IpssMOyTONBHBIN MapauIeaenuIe; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiejenune1a

TeopeMa 0 AuaroHajav mnmpsAMOyroJIbHOro
mapaiiCCimIicia u CJICACTBUC U3 Heé

71

CrepeomeTpruecKkue U MPUKIIaIHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U INIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSIMBIE,
napajvieJbHbIC INIOCKOCTH B CTAaHJAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napaiienbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAOIIUMUCS NIPSIMBIMHU B
MIPOCTBIX CUTYaLHAX

PaccrosiHME OT TOYKH 10 TUIOCKOCTH,
paccTostHue OT NMPSAMOU 10 MIIOCKOCTH
Beruncnenue paccTosHUNA MEKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHIUKYIISIPHON IIJIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOpEMbI KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yria




DNeMEeHTHI CPePUIECKON TEOMETPHH:

77 1
reo/Ie3nyecKue JMHUN Ha 3emIie

78 Kontponbnas padota "Yribl 1 paccTossHus" 1

79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U 1
€ro 3JeMEeHTH!"

80 [MTupamupa. Buasl nupamuy. [paBunenas 1
nupaMuia

81 [Tpusma. Ilpsimast 1 HaKIOHHAs! TPU3MBI. 1
[IpaBuibHas npu3Ma

82 [IpssmMo#t napaienenunen, NpsMoyroJIbHbIA 1
napaJiesienunes, Kyo

83 Beinykisie MHOrorpannuku. Teopema 1
Ditnepa
Beinykisie MHOrorpannuku. Teopema

84 Olinepa. [IpaBunpHBIE U TOTYNIpaBUIbHBIE 1
MHOTOT'PaHHUKHU

85 KonTtponsHast padbora "MHoOrorpaHHUKH" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

91 Paznoxenue BekTopa 1o 6aszucy Tpéx 1

BCKTOPOB, HC JICXKAIIIUX B OJIHOM INIOCKOCTHU




92 CkansipHOE TIpOU3BEICHUE 1
93 Brruuciienue yria Mexry BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
98 O00011IeHIE U CUCTEMATU3aIU 3HAHUI 1
99 HToroBast KOHTpOJIbHAS paboTa 1
100 Hroroast koHTpoIbHAs paboTa 1
101 O0o001IeHNe U CHCTeMAaTH3alNs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I1O 101

I[TPOTPAMME
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