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HOACHUTEJBHASA 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 TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obiactu «MaTtemaruka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3alayaMu Kypca TE€OMETPUM Ha YIIIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHre NPEACTABICHUS O TEOMETPUH KAK YaCTH MUPOBOM KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMHpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpaX Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHUEe  yYMEHHS ~ BJIaJ€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
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
IIPOBEJCHNUN PACCYXKIACHUM;

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



000CHOBaHWY MaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YyUEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEp>KAaTeNIbHBIM 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, pacHpeleEHHBIM MO ToJaM OOYy4YeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX 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 Oyaymied mpodeccun, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PAHHbBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammpa: n-yrojpbHas NUpaMua,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpencraBieHne o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
NUpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TPEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKaxX, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTeMaTHYE€CKUM acrleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pasnmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJOTUUECKUX MPoOIJieM, OpUeHTAIUs
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTU4YeCKOW KYyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  NPEOoOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B pa3M4HbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
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 PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH MHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

pEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPH PEIICHUU 3aJ1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUS Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W MHBIE), BBINOJIHATH CBOIO YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU 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 IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



cBOOOJHO pACIO3HABATh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (MpU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

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

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

BBIIIOJIHATH napajuiesbHOE, LIEHTPAJIbHOE " OpPTOTOHAJILHOE
IPOEKTUPOBAHKUE (UTYp Ha IJIOCKOCTh, BBIIOJHATh U300paxkeHUs puryp
Ha IIOCKOCTH;

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

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

CBOOOJIHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

CBOOO/IHO OIEPUPOBATh MOHITUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBHS HAaJl BEKTOPAMH;

pemiath 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 3a/1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

OPUMEHATh TMOJYYEHHbIE 3HAHUS Ha MPAaKTUKE: CpaBHUBATH W
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha SI3bIKE T€OMETPHH,
UCCIIE0BATh MTOCTPOECHHBIE MOJEIN C HCIOJb30BAaHUEM I€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

UMETh TPEJCTAaBICHUs 00 OCHOBHBIX STamax pa3BUTUS T'E€OMETPHM Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Bubanoteka LLOK
1 BBenenue B crepeoMeTpuio 23 1
A p p https://lesson.edu.ru/02.3/10
B3anMHOe pacnonokeHue npsmsIx B Bubanoteka LIOK
2 6 1
MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
3 [TapanneasHOCTh NPSIMBIX U TUIOCKOCTEHN B 3 Bubnunoteka LIOK
MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
4 [lepneHuKyISIPHOCTD MPSMBIX U o5 Bubnnoteka LIOK
IJTOCKOCTEMN B MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
Bubanoteka LLOK
5 VYTIIBI U paccTOSHUS 16 1 ’
https://lesson.edu.ru/02.3/10
Bubnumoteka LLOK
6 MBHoOrorpaHHUKH 7 1
P https://lesson.edu.ru/02.3/10
Bubnumoteka LLOK
7 BexkTtops! B mpocTpaHcTBE 12
p poctp https://lesson.edu.ru/02.3/10
8 [ToBTOpeHme, 0000IIIEHNE U CUCTEMATH3AITHIS 5 ) Bubnunoteka LLOK
3HaHUHU https://lesson.edu.ru/02.3/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosanuyecrBo yacos DJIeK
New/m  Tewma ypoka Konrpoabsnsie IIpakTnyeckue Aara III/I(bp’
Bceero u3ydeHust  oOpa:
padoTsbI padoThI
pecy]
1 OcHOBHBIE IpaBUIIa U300pAKEHUSI HA PUCYHKE TIIOCKOCTH, 1
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA
[ToHsATHS cTepeoMeTpHUM: TOUKA, NpsiMast, INIOCKOCTb,
5 npoctpaHcTBO. OCHOBHBIE IPaBUIIa H300paKeHUs HA PUCYHKE 1
IUIOCKOCTH, NapaJuIeIbHbIX IPSMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka
3 [onsATus: nepecexaromuecs MIOCKOCTH, EPECEKAOIIUECS 1
npsiMasi ¥ IMJI0CKOCTh; OJIYIIPOCTPAHCTBO
4 [onsATus: nepecexaromuecs MIOCKOCTH, EPECEKAOIIUECS 1
npsiMasi ¥ MI0CKOCTh; OJIYIIPOCTPAHCTBO
5 MHororpaHHMKH, H300pa’keHHe MPOCTEUIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIeCTBYIOIINUX OObEKTOB
5 MHororpaHHuKH, H300pa’keHNe MPOCTEUIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIecTBYIOIINUX OObEKTOB
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIECACTBUS U3 HUX
AKCHOMBI CTEpEOMETPUHU U TIEpBbIE cleACTBUS U3 HUX. CriocoOb
9 3aJjaHus NPSAMBIX U TUIOCKOCTEH B mpocTpancTBe. O003HaueHus 1
MPSIMBIX U IIJIOCKOCTEHN
10 N3o6pakenue ceueHnit mupamMusl, Kyda v IpU3Mbl, KOTOpBIE 1

MPOXOAT uepe3 ux péopa. M3zobpakenue nepecedeHus




IIOJIYYEHHBIX IUIOCKOCTEH. PackpammBanue NOCTPOECHHBIX
CEYEHUI Pa3HBIMU LIBETAMHU

11

N306paxkenue ceueHuil nupamuabl, Kyoa ¥ pu3Mbl, KOTOPbIE
mpOXoAT Uepe3 ux péopa. M3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpammBaHue OCTpOEHHBIX
CEYCHUH Pa3HbIMU LIBETaMU

12

13

14

N300pakeHne ceueHuil mupaMubl, Kyoa u mpu3Msbl, KOTOpPbIE
HPOXOIAT uepe3 ux péopa. M3o0pakeHne nepecedeHus
IIOJIYYEHHBIX IIIOCKOCTEN. PackpamnBaHue ocTpoOeHHBIX
CEYECHUH Pa3HbIMU LIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa U mpu3Mbl, KOTOpPbIE
IpoXoaAT uepe3 ux péopa. M3zoOpakeHue nepeceueHust
IIOJIY4EHHBIX IIIOCKOCTEN. PackpamnBaHue nocTpoOeHHBIX
CEYEHUH pa3HbIMM LIBETaMU

Merton caenoB ajs MMOCTPOCHUA CeUYCHUI

15

Merton crnenoB A mocTpoeHus ceueHnit. CBOMCTBA NIEpeCcCeUeHU

HPSMBIX U IIJIOCKOCTEMN

16

17

Merton caenoB ajs MMOCTPOCHUA ceuenuii. CBoucTBa nepecequI/HTI

MPSIMBIX U IIJIOCKOCTEMN
[Toctpoenue cedenuii B mupamuze, Kyoe 1o TpéM ToukaM Ha

pEbpax. CoziaHue BHIHOCHBIX UYEPTEKEH U 3aIUCh I1aroB
MOCTPOEHUS

18

[ToctpoeHue ceuenuii B mupamuie, Kyoe mo TpéM TouKam Ha
pé€bpax. CoztaHre BEIHOCHBIX YEPTEKEH 1 3aliCh 11aroBs
IIOCTPOEHUS

19

[ToctpoeHue ceueHuii B nupamuie, Kyoe mo TpéM TouKkam Ha
pé6pax. Co3maHne BEIHOCHBIX YEPTEIKEH U 3aITUCh I1aroB
MIOCTPOEHUS




20

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pébpax. CozlaHne BEIHOCHBIX YEPTEXkKEH U 3aliCh L1aroBs
IIOCTPOCHHUS

21

22

23

IToBrOpenue manumerpun: Teopema 0 IPONOPLUUOHAIBHBIX
otpeskax. [lomobue TpeyrobHUKOB

IToBTOopenue manumerpun: Teopema Menenas. PacueTsl B
CEYEHMX Ha BBIHOCHBIX uepTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN

Kontponbnas pabota "Akcuomsl ctepeomerpuun. CeueHus"

24

B3anMHOe pacnonoxeHue npsMbIX B IPOCTPAHCTBE.
CkpenuBaroiuecs npsmele. [Ipu3Haky ckpemmBarommuxcs
npsaMmbIx. [lapamiensHble IpsiMble B IPOCTPAHCTBE

25

26

27

Teopema o0 CylieCTBOBaHMM U €AUHCTBEHHOCTH NPSMOM
MapaJuIeIbHOM TaHHOU IIPSIMOM, MPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIlled Ha JaHHOM npsmoi. Jlemma o
NepeCceYeHUH NMapalIeNIbHBIX MPSIMBIX MIIOCKOCTBHIO

[TapamienpHOCTB TpeX NpsIMBIX. Teopema 0 TpEX mapajuienbHbIX
npsiMbIX. Teopema 0 CKpEIMBAIOIIUXCS IPSAMBIX
[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA

napajielbHOTo MPOeKTHpOoBaHusl. M300paxeHne pa3HbIX GUryp B
NapauIeIbHON POEKINH

28

[lenTpanbHas npoeKus. Yroil ¢ COHanpaBIeHHbIMUA CTOPOHAMHU.
VYron Mexay NpsMbIMU

29

30

3aauM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAHUE, CBSI3aHHBIE C
PacCIIOJIOKEHUEM IIPSMBIX B IPOCTPAHCTBE

[ToHATHA: mapauIeIbHOCTD MPSMOM U IUIOCKOCTU B IIPOCTPAHCTBE.
[Ipu3Hak napauieabHOCTH MPSMON U TIOCKOCTH. CBoMcTBa
[apaJuIEIbHOCTH MPSIMOU U IIJIOCKOCTH




FGOMeTpI/I‘-IeCKI/Ie 3aJa4M Ha BBIYHMCJICHHUE U A0Ka3aTCJIbCTBO,

31 CBSI3aHHBIE C [1APAUIEIBHOCTBIO MPSIMBIX U MJIOCKOCTEN B
IIPOCTPaHCTBE

39 [Toctpoenue cedeHus:, MPOXOISAIIETO Yepe3 JaHHYIO MPSMYIO Ha
YEpTEKE U MAPAJUIETBHOTO IPYror npamoul. Pacuér oTHomeHui

33 [TapannensHas npoeKuys, IPUMEHEHUE JUIsl IOCTPOCHUS CEUEHUI
KyOa u napayuienenunesna. CBoiicTBa napajuieiaenuneaa u Ipu3Msl

34 [TapannensHble miockocTy. [Ipu3Haky napamienbHOCTH ABYX
IJIOCKOCTEMN
Teopema 0 mapaIenbHOCTH U €IMHCTBEHHOCTH TIOCKOCTH,

35 POXOALICH Yepe3 TOUKY, He IPUHAIJISKAIIYIO TaHHOU
IJIOCKOCTH U CJIEACTBUS U3 HEE
CaoiicTBa napanenbHbIX MJIOCKOCTEN: O MapajieIbHOCTH

36 NPSMBIX TIEPECEUCHHS TTPU TIEPECCUCHUH ABYX MapajlIeTbHbBIX
IIJIOCKOCTEN TpeThen
CBoiicTBa mapaieNbHbIX MIIOCKOCTEN: 00 OTpe3Kax

37 HapajyIeNIbHBIX MPSMbIX, 3aKIIOYEHHBIX MEX1Y NMapauleIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUSHUHN IPSMOM ¢ IBYMsI TapauIeIbHBIMU
TUTOCKOCTSIMU

38 [ToBropenue: Teopema [Iugaropa Ha miaockocTu

39 [ToBTOpEHME: TPUTOHOMETPHS IPSIMOYTOJIBEHOTO TPEYTOJILHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapalieNenuneaa

41 Brranciienue uH OTPE3KOB B KyOe M MPSIMOYTOIBHOM
napaieNenune e

42 [leprienAuKyYIApHOCTH NPSAMOH U MII0CKOCTH. [Ipu3Hak
NEePIEHIUKYIIPHOCTH MIPSIMOI U TIIOCKOCTH

43 [IepnieHAUKYIAPHOCTD NPAMON U MI0cKOCTH. [Ipru3Hak

NEPHEHIUKYJIIPHOCTH IIPSIMOM U INIOCKOCTU




Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOA,

44 IIPOXOJAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U IIEPIEHIUKYIIIPHOU K
IUIOCKOCTH

45 [InockocTu U nepneHAUKYISPHBIE UM IIPSIMbIE B MHOTOI'PaHHUKAX

46 [110CKOCTH M EPIECHAUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHHUKAX

47 Ilepnengukynsp u HaknoHHas. [locTtpoenne nepnesauKyspa u3
TOUYKH Ha IPSIMYIO

48 ITepnenpukyisap u HakioHHas. [locTpoeHune nepneHnKyspa u3
TOUYKH Ha MPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIspax (mpsmas 1 oOpaTHas)

50 Teopema o TpEX meprneHANKYIsIpax (MpsiMas U oOpaTHAst)

51 Yroa Mexy CKpelMBaroMMKCS IPSIMBIMU

59 [Touck neprneHuKyIspHBIX NPSIMbIX C TOMOIIbIO
NEePIEeHIUKYISIPHBIX MIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceuenuii kyba, MpU3Mbl, MPaBUIBHON TUPAMUIbI C
IIOMOUIbIO0 OPTOTOHAJILHON ITPOEKIIMH

55 [TocTpoenue ceuenuii kyba, MpU3Mbl, MPaBUIBHON MHUPAMUIbI C
MOMOIIbIO OPTOTOHAJILHOW MPOEKIINU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
[InockocTu cuMMeTpuii B MHOTOTpaHHUKAxX

57 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMOM U TIIOCKOCTU KaK
CJIEICTBUE CUMMETPUU

58 IIpaBunpHBIE MHOTOTPAHHUKHU. Pacd€T pacCTOSIHUN OT TOUYKHU 10
MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. PacyéT paccTOSHUN OT TOYKH 10

IIJIOCKOCTH




Crioco0ObI ONyCTHTD MEPIICHAUKYIISPBI: CAMMETPHUS, CIIBUT TOUKU

60 10 TapajuieIbHON IPSIMOM

61 CuBur no HenapamieabHON IPSIMON, U3MEHEHUE PACCTOSHUI

62 KoHnTtposbHas padota "B3anMHOe pacmookeHHe MPSIMbBIX 1
IJIOCKOCTEM B IpOoCTpaHCcTBE"
[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64 [ToBTOpEHUE: Yroa MeXy CKpEeIIUBAOIIUMHUCS IPSIMbIMU B
IIPOCTPAHCTBE

65 ['eomeTpuyeckre METOAbl BBIYMCICHUS YIJIa MEKYy NPSIMBbIMU B
MHOTOIPAaHHHUKAX

66 JByrpannsiit yron. CBONCTBO JIMHEWHBIX YTJIOB IBYTPAHHOTO
yria

67 [lepnennukynspHeie nmiaockoctu. CBOMCTBA B3aUMHO
NEePIEeHIUKYISIPHBIX MIOCKOCTEN
[Tpu3Hak neprneHIuKyJIIpHOCTH IIOCKOCTEHN; TEOpeMa O MPsIMON

68 NIEpPECEYECHMS IBYX IIJIOCKOCTEN NMEPIEHAUKYIISIPHBIX TPEThEU
IJIOCKOCTH

69 [TpstmoyronbHBIN Napaiienenumnes; Ky0; n3MepeHusi, CBONCTBa
IPSIMOYTOJIBHOTO NapajuieenuIe1a

70 Teopema o AuaroHaau NPSMOYTOJILHOTO Mapaljiesienumnea u
CIIEICTBHE U3 HEE

7 CrepeoMeTpuuecKkre U NPUKIIAJHBIE 3aJa4H, CBI3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTH

79 IToBTOpEHME: CKpEIMBAIOLIUECS MTPSIMBIE, TapajlIelIbHbIC
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHUKAX

73 [Tapa napanienbHbIX IUIOCKOCTEN Ha CKPELIMBAIOIIMNXCS MPSMBIX,




PACCTOAHNEC MCIKAY CKPCIIUBAOIIUMUCA ITPAMBIMUA B IPOCTHIX

CUTYyalUAX

72 PaccrosiHue oT TOYKHM 0 MIIOCKOCTH, PACCTOSTHUE OT MPSIMOI 10 1
TUIOCKOCTH

75 Beruucnenue paccTossHUN MKy CKPELIMBAOLUMUCS MTPSIMBIMU 1
C MOMOUIBIO NMEPHEHIUKYIIAPHON MIIOCKOCTH
TpéxrpanHblid yroi, HEPaBEHCTBA IJIsl TPEXTPAHHBIX YTJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB M CUHYCOB IS 1
TPEXTPAHHOTO yIia

77 DneMeHTHl ChepruIecKoil FTeOMETPUH: T€0Ie3NIECKIe IMHIH Ha 1
3emie

78 KonTponbnas pabota "Yrisl 1 paccTostHUS" 1

79 Cucrematu3zanus 3HaHuN "MHOTOTpaHHUK U €T0 3JI€MEHTHI" 1

80 [Mupamuga. Buael nupamun. [IpaBunbHas nupamuaa 1

81 [Ipu3ma. IIpsamas u HaknoHHas npusMsbl. [IpaBuibHas npusma 1

82 [Tpsmoii napasienenunesn, NPSAMOYTOJbHBINA apasienenurne], 1
KyO

83 Beinykinbie MHOrorpanHuku. Teopema Dinnepa 1

84 Boinykiblie MHOrorpanHuku. Teopema Oitnepa. [IpaBuibHbie U 1
MOJTYIIPaBUIILHBIE MHOTOTPaHHUKHI

85 KonTtposnbsHas padora "MHoOrorpaHHUKT" 1

86 [ToHsATHE BEKTOpA HAa IJIOCKOCTH M B TPOCTPAHCTBE 1

87 CymMma BEKTOpOB 1

88 Pa3zHoCTh BekTOpOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1

91 Paznoxenune BekTopa mo 6a3ucy TpéxX BEKTOPOB, HE JISKAITUX B 1




OJIHOM IIJIOCKOCTH
92 CkansipHo€ NMPOU3BEICHHE 1
93 Brraucnenue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMHU 1
98 O0600meHne U cucTeMaTu3alus 3HaHUK 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 Hrorosas kKoHTpoJIbHAS paboTa 1
101 HroroBast kKoHTpoIbHAs paboTa 1
102 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







