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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00Oy4aroIMMUCS MOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpaMmbl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OINKCHIBATH W U3Yy4yaThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeJIbCTB  IMpHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

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, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH 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 COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHOol paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U MOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISICT:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPIMBIX, 1APAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaiienpHOCTh IIJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM 10  IUJIOCKOCTH,  NpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

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

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
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 MPABWIBHON MUPAMUIBL,
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, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IMPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalspHOE MPOU3BEIIECHUE
BEKTOPOB.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM 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 POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOHUs, HHTEpec K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JAESITENbHOCTHU, JTAloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
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 MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

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

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOlLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

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

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

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

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

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YYETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca W pe3yjbTaTa pelieHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelIeHHH Y4eOHbIX 3aJady, NPUHUMATh I€b COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

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

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

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

e KJIACCHU(UIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABI MHOTOTPAHHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

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

CBOOO/IHO  ONEpUPOBAaTH  IOHSATHSIMHU, CBSI3AHHBIMH C  CEUYEHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

CTPOUTb CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

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

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

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

BBINIOJIHATH JIEUCTBHS HAaJl BEKTOPAMH;

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

OPUMEHATh NPOCTEUIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOPa3OBBIBATh U HUHTEPIPETUPOBATH HMH(POpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

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

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoaunuecTBO 4acos DJIEKTPOHH
IIpax Hata o ble
Jlara
Ne THYEC dakry uu(ppoBbIe
Tema ypoka KoHTpoJibHbIE H3yYeHHU
n/n Bcero KHe obpasoBare
padoThI A
padort JIbHbIE
bl PeCypChI
OcCHOBHBIE TpaBUIIa H300paKCHUS HA
1 HCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX 1
pHeyH - 11ap 01.09.2025
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[ToHsATHS CTEPEOMETPHH: TOUKA, psSMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
2 MpaBUJIa U300paKEHHS Ha PUCYHKE 1
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
- 11ap P 05.09.2025
(OTpe3KoB), cepeIuHbI OTpe3Ka
[ToHsTHSA: TIEpeceKaroNnUuecs MIOCKOCTH,
3 MepeCeKaroIINecs psiMasi | MIIOCKOCTh; 1
P B p ’ 05.09.2025
MOJTYTIPOCTPAHCTBO
[ToHsTHSA: TIEpeceKaroNnUuecs MIOCKOCTH,
4 MepeceKarIIrecs mpsiMasi ¥ TUIOCKOCTb; 1
P B p ’ 08.09.2025
MOJTYTTPOCTPAHCTBO
MHororpaHHUKH, U300paKCHHE
5 MPOCTEUIIHMX MPOCTPAHCTBECHHBIX (DUT 1
p pocTp buryp, 12.09.2025
HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHUKH, U300paKCHHE
6 p » 1300p 1 12.09.2025

MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,




HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

15.09.2025

19.09.2025

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cinencTBus U3 HUX. CrocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U INIOCKOCTEH

19.09.2025

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. M3o0pakeHne epeceacHHsI
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiiBanue
MOCTPOEHHBIX CEYCHHU I Pa3HbIMHU IIBETAMU

22.09.2025

11

N300pakeHne ceueHnit mupaMuabl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJIYYEHHBIX TUIOCKOCTel. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

26.09.2025

12

N300paxeHune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pé6pa. Nzo0pakeHue nepeceueHust
MOJTyYEeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

26.09.2025

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT Yepe3 UX
pé6pa. Nzo0pakeHune nepeceueHust
MOJTyYEeHHBIX IUIOCKOCTe!. PackparnBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LBETAMU

29.09.2025




14

15

16

Meton ciie1oB Uil IOCTPOEHUS CEUEHUI

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaolicTBa nepeceyeHuid NpsAMbIX U
IIJIOCKOCTEN

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaolicTBa nepeceyeHuid NpsMbIX U
IIJIOCKOCTEN

03.10.2025

03.10.2025

06.10.2025

17

[TocTpoenue ceueHuii B mupamuie, Kyoe
o Tpém Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

10.10.2025

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

10.10.2025

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

13.10.2025

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MTOCTPOEHUS

17.10.2025

21

22

[ToBTropenue miaanumeTpun: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYTOJIBLHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha

17.10.2025

20.10.2025




BBIHOCHBIX 4epTexkax. Mcropus pazButus
[IJIJAHUMETPUU U CTEPEOMETPUH

23

24

25

26

27

28

KonTponpHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoOe pacnosnoxeHue npsiMbIx B
npocrpancTse. CKpenyBaronmecs
npsimble. [Ipu3Haky cKpemuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MTPOXOASILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMoi. JlemMma o nepecedeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTb TpeX HMpsiMBIX. Teopema o
TpEX MapajuleIbHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
(buryp B napawieIbHON MPOSKIINN

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIY NPSMBIMU

24.10.2025

24.10.2025

03.11.2025

07.11.2025

07.11.2025

10.11.2025

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIENOBAHUE, CBSI3aHHBIE C
PacnoJIOKEHUEM MIPSIMBIX B POCTPAHCTBE

14.11.2025




30

31

[TonsATHA: MapasuIeIbHOCTD NPSMOMN U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipr3Hak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH MPSIMOHM U
IIJIOCKOCTH

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYHMCICHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
napalsiICJIbHOCTBIO ITPSAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

14.11.2025

17.11.2025

32

[TocTpoenue ceueHus, MPOXOASIIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

21.11.2025

33

[TapannenpHas npoeKUHs, IPUMEHEHUE
JUIS IOCTPOEHUSI CEUEHMI KyOa 1
napauienenumnena. CeoncTaa
napajuiefienunena u IpusMbl

21.11.2025

34

35

36

37

[MTapannensHele wiockocty. [pusnaku
NapajlIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 napajuIeIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH, IPOXOAAIIEN
4yepe3 TOUKY, HE MPUHAIICKAIYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MPSMBIX IIEPECEUCHUS
IIPU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IIJIOCKOCTEMN TpEThen

CBoiicTBa mapayienbHbIX JIOCKOCTEH: 00
OTpe3Kax NapajuieabHbIX MPSAMBIX,

24.11.2025

28.11.2025

28.11.2025

01.12.2025




3aKJIIOYEHHBIX MEXKY ITapajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
JABYMS NapaJUIEIbHBIMU IUIOCKOCTAMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYrOJIbHIKA

CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napasuiefienuneaa

05.12.2025

05.12.2025

08.12.2025

41

42

43

44

45

Boruncnenue JUIMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

[lepneHuKyISIpHOCTD NPSMOU U
mockocty. [Ipu3Hak
MEPIEeHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOM U
mnockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, MPOXOASAIIEH
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

IInockoctu u NECPpUCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

12.12.2025

12.12.2025

15.12.2025

19.12.2025

19.12.2025

46

47

[InmockocTH U nepreHINKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[leprieHAUKYNIAp U HAKIOHHAS.

22.12.2025

26.12.2025




ITocTpoeHune nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

48 [TocTpoenue neprneHuKysIpa U3 TOYKU Ha 26.12.2025
MPSIMYIO

49 Teopema o Tpéx nepneHAUKYISIPax 59.12.2025
(npsimast u oOpaTHas)

50 Teopema o Tpéx nepneHAUKYISIPax 12.01.2026
(npsiMasi u oOpatHas)

51 Yron Mexay CKpenuBarOIUMHUCS 16.01.2026
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX 16.01.2026
IIJIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE 19.01.2026
[Toctpoenue ceuenunii kyba, pU3MBlI,

54 MIPaBUIILHON TUPAMMJIBI C TIOMOIIBIO 23.01.2026
OpPTOTOHAJILHOMN MPOEKIINH
[Toctpoenue ceuenuii Kyoa, MpU3MBI,

55 MPaBHJIbHOM MHPAMUABI C TIOMOIIBIO 53.01.2026
OpPTOTOHAJILHOM MPOEKIINH
CumMeTpHs B MPOCTPAHCTBE

56 OTHOCUTENBHO TIOCKOCTH. [InockocTu 26.01.2026
CUMMETPHU B MHOTOTPAaHHHKAX

57 [Tpu3Hak MEePIeHIUKYISIPHOCTH IPSIMOU U 30.01.2026
TJIOCKOCTH KaK CJIEJICTBUE CHMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér 30.01.2026




paCCTOHHI/Iﬁ OT TOYKH JO IINTIOCKOCTH

59

60

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSTHUM OT TOYKH JI0 MJIOCKOCTH

CriocoObl ONyCTUTH HNEPIIEHANKYISAPDIL:

CUMMETpHUS, CABUT TOYKHU IO
napajieIbHON MPAMON

02.02.2026

06.02.2026

61

CaBur no HenapauienbHON NpIMOH,
U3MEHEHHE PACCTOSIHUN

06.02.2026

62

63

64

65

KonTponbhas padota "B3aumnoe
PacIOIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yyroa MeXay IpSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/ILIGCKI/IG METO/bI BEIUYHMCIICHUA

yriia MExKAy NpsAMbIMHA B MHOT'OT'PAHHHUKAX

09.02.2026

13.02.2026

13.02.2026

16.02.2026

66

67

68

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

[lepnenaukynspusle miockoctu. CBOICTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEN

[Ipu3Hak nepneHaANKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IepECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEU IIIOCKOCTH

20.02.2026

20.02.2026

27.02.2026




69

[IpsimoyronbHbIN Napauienenunes; Kyo;
U3MEpEHUs, CBOMCTBA IIPSIMOYTOJIBbHOTO
napajuleJienune1a

27.02.2026

70

71

72

TeopeMa 0 nMaroHany NpPsMOYTrOJIbLHOTO
napajulesIenuIe1a v CIeCTBUE U3 Hee

CrepeoMeTpuyecKue U MPUKIATHbIC
3aJla4yM, CBA3aHHbBIC CO B3aUMHbBIM
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

HOBTOpeHI/IeZ CKPCHIIMBAOIIHECCA IIPAMBIC,

mapayiCJIbHBIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

02.03.2026

06.03.2026

06.03.2026

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

13.03.2026

74

PaccrosiHue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

13.03.2026

75

76

77

Beluncrnenne paccTossHUN MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJia

DneMeHTHl ChepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emiie

16.03.2026

20.03.2026

20.03.2026

78

Kontponbras padota "Y1l u
paccrosiHus"

23.03.2026




CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

79 27.03.2026
U €ro 3J1eMEeHTHI"

80 IInpamupa. Buael nupamun. [IpaBunpHas 27.03.2026
nupaMua

81 ITpusma. Ilpsimas 1 HaKJIOHHAsI IPU3MBI. 06.04.2026
IIpaBusbHas npusMa

82 [Ipsamoit HapaJIJ{eJIeHI/IHCII, 10.04.2026
IPSIMOYTOJIbHBIN Napasuienenunesn, Kyo

83 BEIHyKJII:Ie MHoOrorpaHHuku. Teopema 10.04.2026
Ditnepa
Beinykisie MHOrorpannuku. Teopema

84 Oinepa. [lpaBuibHbIe U TOTYIPaBUIIbHbIE 13.04.2026
MHOTOT'PaHHUKHU

85 Kontponbnas padota "MHuororpanHuku" 17.04.2026

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 17.04.2026
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 20.04.2026

88 Pa3snocTh BekTOpOB 24.04.2026

89 [TpaBwiio mapamienenuena 24.04.2026

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 27.04.2026
Pa3noxxenue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIINX B OJHON 04.05.206
IJI0CKOCTH

92 CkansipHO€E IPOU3BEIEHUE 08.05.2026




Beluncnenue yria Mexy BEKTOpaMu B

93 1 08.05.2026
[POCTPAHCTBE
94 I[IpocTeiiime 3a1a4i ¢ BEKTOPAMH 1 11.05.2026
95 I[IpocTeiiime 3a1aui ¢ BEKTOPAMH 1 15.05.2026
96 I[MpocTeiiinye 3a1a4u ¢ BEKTOPAMH 1 15.05.2026
97 I[IpocTeiiinme 3a1a4 ¢ BEKTOPAMH 1 18.05.2026
98 O06o00I1IeHre ¥ CUCTEMATU3AINs 3HAHUI 1 22.05.2026
99 O06001EHNEe ¥ CUCTEMATU3AIMS 3HAHUI 1 22.05.2026
100 HroroBast KOHTpOJIbHAs paboTa 1 25.05.2026
101 HroroBast KOHTPOJIbHAs paboTa 1 29.05.2026
102 O60011IeHrEe U cucTEMaTU3alis 3HaHUH 1 29.05.2026
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHEro 001ero 00pa3oBaHus
pe3yJabTara
7 I'eometpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTh
79 IIprMeHATh aKCMOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX NPH PELICHUU
' reOMEeTPHUECKUX 3a]au
73 OnepupoBaTh HOHATUSAMM: MNAPALICIBHOCTh M HEPIEHAUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEN
74 KnaccudumupoBars B3auMHOE PacIoNOKEHHE MPSMBIX M IDIOCKOCTEH B
' POCTPAHCTBE
OnepupoBarh MOHATUAMU: JBYIPAaHHBIN yrojl, TpaHU JIBYTPAHHOIO YIJa,
7.5 peOpo  BYrpaHHOrO yrjia, JIMHEHHBIH yroia JBYTpaHHOIO YIia,
rpajycHas Mepa JBYTpaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOTOTPAaHHUK, BBIMTYKJIBIH M HEBBITYKIIbIH
' MHOTOI'PaHHHK, 3JIEMEHTbl MHOTOTPaHHUKA, MIPAaBUJIbHBIA MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHU/BI MHOTOTPAaHHHUKOB (TIHpamuna, Mpu3Ma,
' MPSIMOYTOJIbHBIN Tapajieenunen, Kyo)
KnaccupunupoBaTtb  MHOTOrpaHHMKM, BBIOMpass OCHOBaHMSA  JJIs
78 kimaccuukanuu  (BBIMYKIBIE W HEBBITYKJIBIE  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOTPAaHHUKH, TIpSMBIE U HAKIOHHBIE TPHU3MBI,
napajuieJICTUIIE bl
79 OnepupoBatb HOHATHSIMHU: CeKyIas IJIOCKOCT, CEUEHHUE
' MHOT'OI'PaHHHUKOB
210 OOBSCHATP TPUHIMIBI  TOCTPOCHUS CEUEHHH MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METO/] CIIC/IOB
CTpouTh Cce4YeHHs] MHOTOTPAHHHKOB METOJOM CIIJIOB, BBIOJIHSTH
7.11 (BBIHOCHBIE) IIJIOCKHE YEpPTE)KH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y
Pemrate 3ajaun Ha HAXOX/IEHUE T€OMETPUYECKUX BEIMYHH 110 00paziam
WIH alNTOpUTMaM, TMPUMEHSS H3BECTHHIC aHAJTMTUYECKHE METOJBI TPH
7.12 pelIeHNH CTAaHJAPTHBIX MaTeMaTHYeCKHUX 3a7ad Ha BBIYHCICHUE
pacCTOSTHUN MEXIY JABYMSI TOYKaMH, OT TOYKH JIO MPSIMOHM, OT TOYKHIIO
TUTOCKOCTH, MEX/Ty CKPEIINBAIOIIMMUCS TIPSMBIMA
7.13 Pemrare 3aaun Ha HAXOXK/IEHUE TEOMETPUYECKUX BEIMYHH 110 00pazlam




WY QJITOPUTMAaM, IPUMEHSS U3BECTHBIC AaHAIMTHUYECKUE METOIbI IIPU
pELICHUN CTaHAAPTHBIX MAaTEMaTUYECKHMX 3a]ad Ha BBIYKMCIICHHE YIJIOB
MEXy CKpPEUIMBAIOIMUMUC NMPAMBIMUA, MEXKIY HNPSAMON U IJIOCKOCTBIO,
MEXIY IUIOCKOCTSAMH, JBYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W IUIOMAAW TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, THpaMuga) C  OpUMEHEHHEM  (GOpMYJ,  BBIYUCISTH
COOTHOIIIEHHUS MEXY TUIOIIAIIMU ITOBEPXHOCTEH, 00bEMaMU MTOT00HBIX
MHOTOI'PAHHUKOB

7.15

7.16

OnepupoBarh NOHATUSAMHU: CUMMETPHUs B IIPOCTPAHCTBE, LICHTP, OCh H
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTH CHMMETPUHU (UTYPHI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(GOPMALIUIO O

INpOCTPAHCTBCHHBLIX TI'COMCTPUUYCCKUX (1)I/IpraX, MNPpEACTAaBJICHHYIO Ha
YCPTEIKaX U PUCYHKAX

7.17

[TpumeHsTh TeoOMeTpuUecKre (aKThl ISl PEHICHUsT CTEPEOMETPUICCKUX
3a/a4, MPEANOJIAaralolIuX HECKOJIbKO INAroB PELIEHUs, €CIU YCIOBHS
IIPUMEHEHMs 3aJJaHbl B IBHOH Qopme

7.18

7.19

7.20

[IpuMeHATH mHpoCTENIIME IPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

HpI/IBO,I[I/ITB MNPpUMCPbI MATCMATUYICCKUX SaKOHOMepHOCTeﬁ B IIpHUPOAC U
JKHU3HH, pACIIO3HABATDH TPOABJICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[IpumeHsTh TMOJIydeHHblE 3HAHWS Ha TMPAKTUKE: aHAIU3UPOBATh
peaJIbHbIE CUTyallud W TIPUMEHATh W3YYEHHBIE IOHATHA B IIpOLECCE
MIOMCKA peIIeHUs] MaTeMaTH4ecKu CcHOpMyIUPOBAHHON MpPOOIEMBI,
MOJIETIMPOBATh PEAJIbHBIE CUTYallUN HA S3bIKE FEOMETPHH, UCCIIEN0BATh
IIOCTPOCHHBIE MOJIEIHU C HMCIOIb30BAaHUEM I'€OMETPUUECKUX MOHATHH U
TEeopeM, anrnapaTa aareOpsl, pelaTh IPaKTHUECKUE 3a/1a4l, CBA3aHHbIE C
HaXO0XEHUEM T'€OMETPUYECKUX BETMUHH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIIACC

IIpoBepsieMblii 3JIEeMEHT COJePKAHUS

Kon
7 I'eomerpus
OCHOBHBIC TIOHATHSI CTEPEOMETPHH. TOYKa, MpsMasi, TUIOCKOCTh, IPOCTPAHCTBO.
7.1  TIlonsatue 00 aKCMOMAaTHYECKOM IIOCTPOEHHUH  CTEPEOMETPHUM:  AKCHOMBI
CTEpEOMETPUH U CIEJCTBUS U3 HUX
79 BzaumHOe pacnonokeHHe TPSAMBIX B IPOCTPAHCTBE:  IEPECEKarolHecs,

napajuleJibHble M CKpellMBaoluecs mnpsMmble. [lapannenbHOCTh MPSAMBIX U




IUIOCKOCTEM B  IPOCTPAHCTBE: MAapajUIEJbHbIE IpsMbIE B  IPOCTPAHCTBE,
[apajuIeIbHOCTh  TPEX MPSAMBIX, M[APAIIEIBHOCTh MPSIMOW M IUIOCKOCTH.
VYribIcCOHANPaBIEHHBIMU CTOPOHAMHU, YTOJI MEXIY HpPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: apajljIeibHbIE MNIOCKOCTH, CBOMCTBA NapaJlIeIbHBIX
wiockocteil. [Ipocreiinme mpocTpaHCTBeHHbIE (UTYPHI Ha IJIOCKOCTHU: TETPa’dp,
KyO, mapajuiesienumne1, NoCTPOCHUEe CeUeHU

7.3

7.4

7.5

[lepneHauKyISIpHOCTh OPSIMOM M IUIOCKOCTU: HEPHNEHAUKYJSPHBIE IpsIMBbIE B
IIPOCTPAHCTBE, NpsSMbIE NapalieibHble W NEPIEHIUKYJSPHBIE K IJIOCKOCTH,
IIPU3HAK TNEPHEHAMKYIIPHOCTH IMPSAMOM M IUIOCKOCTH, TEOpEMa O HpsIMOU
NEPIEHIUKYJIIPHON IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIOJI MEXIY NPSAMOU U
IUIOCKOCTBIO,  ABYIPAaHHBIM  Yroj, JIMHEHHBIA yroJ JIBYTPaHHOrO  yrIJa.
[lepieHaUKYJIAp U HAKJIOHHBIE: PACCTOSIHME OT TOYKH 1O IUIOCKOCTH, PacCTOSHUE
OT MPSIMOH 10 TIOCKOCTH, MTPOEKIUS (PUTYPHI HA TUIOCKOCTh. [lepneHuKyIsIspHOCTh
IUIOCKOCTEM: MpU3HAK MEPHEHIUKYISPHOCTU JIBYX IUIOCKOCTeH. Teopema o Tpéx
HEepIEeHIUKYIIspax

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTBl MHOTOTPaHHUKA, BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, TPaHd U OCHOBAaHUS IMPHU3MBI, MpsMas ¥ HAKIOHHAs MPU3MBI, OOKOBas U
MOJIHAs HOBEPXHOCTh MIPU3MBL. [Tapannenenunen, IIPSIMOYTOJIbHBII
napajuiesenunes U ero cpoicrBa. [lupamupa: N-yrojpHas nupamujaa, rpaHd U
OCHOBaHUE NMUpaMUbl, OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMU/IbL, IPAaBUIIbHAS U
yceuéHHas NUpaMuIa. OJEMEHTHl Npu3Mbl W nupamunabsl. [IpaBuibHbIE
MHOTOTPaHHMKU: IOHATHE NMPABWJIBHOTO MHOTOIPaHHHUKA, NpaBWIbHAsA MpHU3Ma U
IpaBWIbHAs NHMpaMUa, NPaBUIbHAs TPEYrojpHas MNHpaMUAA U IPaBUIbHBIN
TeTpa’slp, KyO. IlpencraBneHre O NpaBUWIIBHBIX MHOTOTPAaHHHUKAaX: OKTadJp,
JoJIeKadp U ukocasapyrue CeueHus: Ipu3Mbl U MIUPaMUIbI

CI/IMMeTpI/IH B HPOCTPAaHCTBC: CHMMCETpUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IJIOCKOCTH. DIIEMEHTHI CUMMCTpPUH B IMIUpaAMUJAX, ITapaAJUICIICITUIICAAaX,, ITIPAaBUJIbHBIX
MHOT'OI'paHHUKaxX

7.6

Borunicnenue 351eMEeHTOB MHOTOTPaHHMKOB: pE€Opa, nuaroHanu, yrisl. Ilnomane
OOKOBOM TOBEPXHOCTH W TMOJHOW TOBEPXHOCTH MPSAMOW MPHU3MBL, IUIOIIAIb
OCHOBaHHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTHU NpsAMo pu3Msbl. [1nomiaas 60koBoit
[IOBEPXHOCTU M IIOBEPXHOCTH IPAaBUIBHOM MHpaMUIbl, TEOpEMa O IUIOLIAAH
yceu€HHoi nupamupl. [Tonstue 06 06béMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonobubie Tenma B  mpoctpaHcTBe. COOTHOLIEHUS  MEXAYy  IUIOMIAIIMU
MOBEpXHOCTEH, 00bEMaMHU MOTOOHBIX TEN
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