MynumunaisHOe 010 KeTHOE 00111e00pa30BaTEIbHOE YUPEKICHUE

«JIuneit Ne 24y» numenu Iletpa CamoiinoBuua [Ipuxoabko

PACCMOTPEHO YTBEPXJIEHO
[lemarornueckui COBET Hupekrop
Boponkosa O.B.
ITpotokom Ne 13 [Tpuka3z Ne 203
oT «29» aBrycra 2024 1. oT «30» aBrycra 2024 r.
MognucaHo undposo
BOpOH KOBa noanncbio: BOpOHKOBa
Onbra Onbra BnagumnposHa
[Hata: 2024.08.30
BnapgumnposHa 14:28:16 +07'00'
PABOYASA ITPOTPAMMA

(ID 4944885)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»
st 10 — 11 kimaccoB cpeaHero ooiiero oopa3oBaHus

Ha 2024/2025 yueOHblii roa

CocraBurens: lllyouna Tarssina BuktopoBHa
Yuurenp MaTeMaTUKH

Py6uosck 2024



COAEPXKXAHUE OBYUYEHUA
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: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD MPAMOU
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
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE 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.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3Ip,
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 TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE 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 PpaslOKEHUH BEKTOpa II0 TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M m1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BONUCAHHOW B MHOTOTPAHHUK WIH TEIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXXEHUN: TMapasulesibHBIM MEpEeHoC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIUCKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIB30BaTh BOIPOCHl KAaK MCCIIEIOBATEIbCKUI HHCTPYMEHT IO3HAHMS,
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
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IpoOLleccCa, a TakKE BbBIABUTATh
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 (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
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 IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, 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, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyxkAeHUS, OOMEH MHEHHUH,
«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.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU 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 MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaxXO0XXJI€HUE TE€OMETPUYECKHX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPEOOPA3OBBHIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IMOWCKAa PpEelIeHHs MaTeMaTH4eckd  chopMyIrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEeHUE c(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHAIUSIMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKHA O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM ~ [EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOSIIME YEPE3 BEPILIUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Neri/mt HanmeHnoBanue Konnu [IporpammHoe coaepxaHue OCHOBHBIE BUIBI ICATEITBHOCTH 00YJAFOIITIXCSI DIJIEKTPOHHBIE
pasnenoB U TeM €CTBO (mudpoBkIc)
IIPOrPaMMBI 4acoB o0pa3oBaTelbHbIE
pecypcebl
OcHoBHBIE TpocTpaHCTBeHHbIE | OnpenensaTs MI0CKOCTh Kak (GUrypy, B KOTOpoi
Gurypsl. [lonsATHA | BBIIOJIHAETCA IJIAHUMETPUSL. Henarts
CTEPEOMETPUU: TOUYKA, HpsMasi, | IPOCTEHIINE JIOTUYECKHE BBIBO/IbI u3
IJIOCKOCTB, IPOCTPAHCTBO. | AKCMOMATUKH IUIOCKOCTH. [IpuBOIUTH pUMeEpHI
OcHoBHbIE IIpaBUjIa | pealibHbIX OOBEKTOB, HAcaIM3alMeld KOTOPBIX
M300paXeHUs1  Ha  PHUCYHKE | SIBJISIFOTCS  aKCMOMbI  reoMmerpuu. UW3ydars,
IUIOCKOCTH, HapajuIeNIbHBIX | IPUMEHATh TIPUHIMIIBL TIOCTPOSHHUs CEYEHMU. | hitps://ege.fipi.ru/ba
HpAMBIX (OTPE3KOB), CEPEAUHBI | MICTIONb30BaTh Ul IOCTPOCHUS CEYEHMH METOA | nk/ https://math-
oTpe3Ka. [lonsaTus: | cienoB, METOA BHYTPEHHETO IPOEKTHpPOBaHMs, | ege.sdamgia.ru/
nepeceKarolmecss  MJIOCKOCTH, | METOJl MepeHoca cekymied miockoctu. Pemars | school-
Beesenre B nepecekarolmuecs OpsMas U | CTepeoOMeTpUYecKre 3aaadyd: Ha ompenenenue | collection.edu.ru;
1 CTEPEOMETPHIO 23 IJIOCKOCTh; TOJIYIPOCTPAHCTBO. | BU/Ia CEUEHUsT M HaxoXJAeHue ero miomanu. | Poccuiickas
MHororpaHHukH, H300pakeHue | AKTyaJln3UpOBaTh (baxTh " METOJIBI | 3JIEKTPOHHAS
MPOCTEHIINX IUTAHUMETPHUH, PEJIEBAaHTHbIE TeMe, NMPOBOJAUTH | IIKOJA
IIPOCTPAHCTBEHHBIX ¢uryp, | ananoruu. VcmonezoBate mpu pemieHun 3amgad | (resh.edu.ru);
HECYIIECTBYIONMX  OOBEKTOB. | CIeAyIOIMe IUIaHuMeTpudeckne ¢aktel  u | infourok.ru;
AKCHOMBI ~ CTEpEOMETPUU U | METOJBL: Teopemsl Qaseca u 0
NepBble CIEICTBUS U3 HUX. | IPOMOPIHOHAIBHBIX  OTpe3Kax.  AJTOpUTM
CriocoObl  3ajjaHMs NPSAMBIX U | JIEJIEHUs OTpe3ka Ha N paBHBIX yactel. Teopema
IUIOCKOCTe B mpocTpaHcTBe. | MeHenas.  PaBHOOeApEHHBIN  TpeyrojbHUK.
O603HaveHus IPSIMBIX u | PaBHOCTOpOHHNI TPEYTrOJbHUK.
IIJIOCKOCTEM. Ceuenns. | IIpsmoyroneHblii  TpeyronbHuk.  CBOWMCTBO
N300paxkenue CCUEHHUH | CpelHE JIMHMM  TpeyrosibHHKa. (CBOWCTBO
nupamMubl, Ky0a M TNpHU3MBbIL, | OUCCEKTPUCHl yriia TpeyrojbHUKa. CBOHCTBO



https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

KOTOpbIE MPOXOJAT 4Yepe3 Hux
pEodpa. N3o6paxkenune
[IEPECEUCHUS MTOJIyYEHHBIX
mockocre.  PackpammBanue
IIOCTPOEHHBIX CEYEHU Pa3HbIMU
uBeraMu. Meron cienoB Ui
nocrtpoeHus ceyeHuid. CBoMCTBA
IIEPECCUCHU HPSAMBIX u
TIOCKOCTEM. [TocTpoenue
ceueHUi B mnupampje, Kyde 1o
TpéM TOukaM Ha  péOpax.
CoznlaHue BBIHOCHBIX YepTexel
M 3alUCh IIAaroB IOCTPOEHUS.

IToBTOpEeHune IJIAHUMETPUMU.
Teopema 0 NMpONOPIMOHAIBHBIX
OTpe3Kax. [Momobue
TPEYrOJIbHUKOB. Teopema
Menenas. Pacu€rel B ceueHUsAX
Ha BBIHOCHBIX yeprexax.
HcTopus pa3BUTHSA

IJIAaHUMETPHUHN U CTCPCOMETPUN

MenuaH TpeyrosbHuKa. [Ipu3Haku momoous
TpeyroiapbHUKOB. [lomyuaTh mpencraBieHus o0
OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacT  (yHZaMEHTa  pPa3BUTHS
TEXHOJIOTHI

B3aumuoe pacnonoxenue | Knaccuduiuposars B3auMHOE PacIoJIokKeHHE |  hitps://ege.fipi.ru/ba
NpAMBIX B TNIPOCTPAHCTBE. | IPSAMBIX B NIPOCTPAHCTBE,  MJUTIOCTPUPYA | nk/ https://math-
CxpemmBaromuecs MpsIMBIE. | PUCYHKAaMH W TIPUBOJS IPHUMEPHI M3 peaabHOM | ege.sdamgia.ru/
BiaumuOE [lpu3Haky  cKpenMBaromMXcs | )Ku3HU. Jloka3piBaTh TeopeMy O cymiectBoBaHuu | School-
PAcCIIONOKEHNE IPSIMBIX. [MapannensHble | 1 €AMHCTBEHHOCTH TMapayuieabHONW mpsimoi, | collection.edu.ru;
TIPSIMBIX B npsMble B NPOCTPAHCTBE. | NPOXOJSIIECH 4Yepe3 TOYKY IMpOCTpaHCTBa M He | Poccuiickas
NPOCTPAHCTBE Teopema O CyIIECTBOBAaHMM H | JIOKalled Ha JPYyrod MNpsMOW; JIeMMy O | JJIEKTPOHHAs
eTMHCTBEHHOCTH IpsSIMOY | TIEpECEeUEHHUH TUIOCKOCTH JIBYMsI TTAPaJUICIIBHBIMU | LIIKOJIA
napayuieibHOW JAHHOW MPSIMOM, | IpAMBIME;, TeopeMy o Tpéx mnapamienbbix | (resh.edu.ru);
OPOXOJSIIeH  4epe3  TOYKY | IPSMBIX. Jloka3bIBaTh npusHak | infourok.ru;
IPOCTPAHCTBA U HE JIKAIeH Ha | CKPEIIMBAIOIIUXCS  TPSMBIX,  TEOPEMy O
JaHHOW mpsMoil. JlemMa 0 | CKpelMBaOIIMXCS NPAMBIX. Jloka3bIBaTh
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[IEPECEUCHNUH napajuieIbHbIX
MPSIMBIX IJIOCKOCTBIO.
[TapamnenbHOCTh TPEX MPSAMBIX.
Teopema 0 TpéX mapajuieIbHBIX
MPSMBIX. Teopema 0
CKpEINBAIOIINXCS MPSIMBIX.
[TapannensHoe

MIPOEKTUPOBAHUE. OcHoBHbIE
CBOMCTBA napajuieJIbHOTO
npoektupoBanus. M3o0paxeHnue
pasHbIX (UTyp B MapajjielbHON
[IPOEKIUU. [entpanbHas
MPOEKIHUS. Yron C
COHAIPaBJICHHBIMU CTOPOHAMH.
VYron mexny npsMmbIMH. 3aJaud
Ha JI0Ka3aTeJIbCTBO u

TeopemMy 0 paBEeHCTBE YIJI0B c
COHANpPAaBJICHHBIMU CTOpOHAMH. OOBACHATH, YTO
Ha3bIBACTCS MapajuIeNIbHbIM M LIEHTPAJIbHBIM

IPOEKTUPOBAaHMEM U KaK  BBIIOJHAETCS
npoeKkTupoBaHue  (GUryp Ha  IUIOCKOCTb.
Jloka3bIBaTh CBOICTBa apajuIeIbHOTO

npoekThpoBaHus. V3o0paxkaTh B napamuienbHOR
NPOCKIMH pa3Hble TeOMETpUYecKhe (Urypsl.
Pemars  cTepeomerpuueckue — 3ajadyd  Ha
JI0Ka3aTeNbCTBO U MCCJIEI0BAaHUE, CBSA3AHHBIE C
pacrojOKEHUEM IMpSMBIX B  IIPOCTPAHCTBE.
[IpoBoauTh JOKa3aTENbHBIE PACCYXKACHUS IPU
pELIEHNN IeOMETPUYECKHUX 3aay, CBSI3aHHBIX CO
B3aMMHBIM  pAacHOJIO)KEHHWEM  MpSMBIX B
npoctpancTBe. CpaBHUBATh, aHAIM3UPOBATh U
OLICHUBAaTh YTBEP)KJEHUS C LEIbI0 BbISBICHUS

UCCIIC/IOBAaHKWE, CBSI3aHHBIC C | JIOTHYECKA KOPPEKTHBIX W HEKOPPEKTHBIX
pacIroio)KEHHEM  TPSAMBIX B | PaCCYXKICHUM. MonaenupoBaTh peanbHbIe
POCTPAHCTBE CUTYAIIHH, CBSI3aHHBIE co B3aUMHBIM
pacIoio’KEHHEeM TIPSMBIX B TPOCTPAHCTBE, Ha
s3bIKe TeoMeTpuH. McciaemoBarsh MOCTPOCHHBIE
MOJICIM C KCIOJIb30BAHUEM T'E€OMETPUYCCKUX
NOHATMM W TeopeM, ammapara airedpsl,
U poBeIX pecypcoB. [lonydaTs npepcraBieHue
0 HEHTPAIBHOM MPOEKTUPOBAHUH U 00 MCTOPUHU
paboT MO TEOPHH MEPCIIECKTUBBI
https://ege.fipi.ru/ba
nk/ https://math-
IMonsTus: napaiesibHocTh | KimaccuduipoBarh B3aMMHOE pacrioyioKeHHe | ege.sdamgia.ru/
TapannensHOCTD NIpAMOH M TUIOCKOCTH B | PAMOil M TNIOCKOCTH B MPOCTPAaHCTBE, mpuBoas |  School-
TpAMBIX 1 MIPOCTPAHCTBE. [Mpusnak | coorBercTBytomue [lpumepst u3  peanbHoi | collection.edu.ru;
TToCKOCTeN B MapauleIbHOCTH  MPSIMON ¥ | )KU3HH. DopmMyIUpPOBATH omnpenenenue | Poccuiickas
TIpOCTPaHCTBE IJIOCKOCTH. CBoiicTBa | mapauieIbHBIX PSIMOA u IUIOCKOCTH. | 3JICKTPOHHAs
napajyieibHOCTH  mpsiMoii W | Jloka3slBaTh  NpPU3HAK O  MapauIeIbHOCTH | IIKOJIA
IJIOCKOCTH. I'eomerpuueckue | mpsmon u IIJIOCKOCTH; cBoiictBa | (resh.edu.ru);
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3aJaud  Ha  BBIUUCICHHE W
JIOKa3aTeJIbCTBO, CBSI3aHHBIE C
MapajuleIbHOCTBIO  IPSIMBIX |
IJIOCKOCTE B  IPOCTPAHCTBE.
[Toctpoenue CeyeHusl,
MPOXOJSIIETO 4epe3 JIaHHYIO
OpsIMyl0  Ha  4YepTexxe U
MapaJUIENBHOTIO APYrod IPSMOM.
Pacuér OTHOIIICHHUM.
[TapannensHas MPOEKIIN,
NPUMEHEHHUE Uil TOCTPOCHUS
CEYEeHU I KyOa u
napajuieenunesa. CaoiicTBa
napajviejenunesa W IMPU3MBIL.

[TapannensHbie MJIOCKOCTH.
IIpu3naku [1apajuIeIbHOCTU
JIBYX IUIocKocTtel. Teopema o
MapaJuIeIbHOCTH u
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJAIIEH dYepe3 TOUKy, He
MPUHAJJICKAITYIO JTAHHOM
IUIOCKOCTH U CJEICTBUS U3 HEE.
CaoiicTBa napajuIeIbHbIX
IUIOCKOCTEM: O MapajljeIbHOCTH
NpSMBIX ~ TIEPECEUCHHs]  TpHU
[IEPECCUCHU U JIBYX
MapajyieabHbIX MJIOCKOCTEN
TPEThEH; 00 OTpe3Kax
MapaJuIeIbHbIX MIPSIMBIX,
3aKITIOYEHHBIX MEXIY

NapajuleIbHBIMU  TUIOCKOCTSIMH;
0 NEPECEYEHUH NIPSIMOM C ABYMS
NapajuIeIbHBIMU MJIOCKOCTSIMU

HapajyIeNIbHOCTU MPSIMOM U IulockocTH. PemaTs
CTEPEOMETPUYECKUE 33JaYd  BBIYUCIICHUS U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C MAPAIIEIbHOCTHIO
IPSIMBIX U TUIOCKOCTEW B MpoCTpaHCTBE. Pemars
IPAaKTUYECKHE 3aJlaud Ha IOCTPOCHHE CEYEeHUM
Ha 4YepTexax TeTpadJpa M MapajlielenuIea.
Pemiate crepeomerpuueckue 3a1auu, CBsI3aHHbIE
C  TIOCTPOGHHEM  CEUYEHUH  IUIOCKOCTHIO.
[TpoBoaUTH JIOTHYECKU KOPPEKTHbIE
JIOKa3aTeNbHbIE PACCYKICHUS TNpU pPELICHUU
reoOMETPUUYECKUX 3aj1a4 CBSI3aHHBIX c
NapajuleIbHOCThIO IIOocKocTed. CpaBHUBATh U
aHaAJIM3UPOBATh peajbHbIC CUTYallUH, CBSI3aHHbIC
C MapaJyICJIbHOCTBIO MPSMOM U IUIOCKOCTH B
IPOCTPAHCTBE; MO/JIEIUPOBATh peanbHbIe
CUTyallud, CBSI3aHHbIE C HapauIEIbHOCTHIO
IPSIMON M IJIOCKOCTH B MPOCTPAHCTBE, HA SI3BIKE
reOMETPUH

infourok.ru;




[IepnienqukynspH
OCTb MPAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE
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[ToBTOpEeHwUe: TeopeMa
[Tucaropa  HA  TUTOCKOCTH,
TPUTOHOMETPHS
PSMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa KyOa u
IPSMOYTOJILHOTO
napajuienenunena. Berancienue
JUIMH OTpPEe3KOB B Ky0e H
PSIMOYTOJILHOM
napajuieJenumnese.

IleprieHAMKYAAPHOCTD PSAMOU U
IIJIOCKOCTH. [Ipu3nak
NEePHEHAUKYIISIPHOCTH HPSIMOUA U
IJIOCKOCTH. Teopema 0
CYyILLIECTBOBAaHUU u
€ IMHCTBEHHOCTHU MPSIMOM,
MPOXOMAIIEH  4Yepe3  TOUKY
IIPOCTPAHCTBA u
MEePIEHAUKYIISIPHON K
IIJIOCKOCTH. ITnockoctn u
MEePNEHANKYJISIPHBIE UM TIpsiMast
B MHOT'OTPAaHHUKAX.
IlepneHuKyIslp M HaKJIOHHAas.
IlocTtpoeHne nepHeHAMKYIIApa
W3 TOYKM Ha npsamyro. Teopema
0  TpéX  MNEepHEHIUKYIpax
(mpsiMmass u oOpaTHas). Yroun
MEXIY CKPELIUBAIOIIMMUCS
[PSMBIMH. ITounck
NEePHEHANKYIISPHBIX MPSMBIX C
IIOMOIIBIO  MEPIEHINKYJIISPHBIX
IJIOCKOCTEM OpTtoronaiibHOE
npoektupoBanue. Iloctpoenue

AKTyanu3upoBaTh (bakTbI u METO/IBI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME, MPOBOIAUTH
aHanoruu.  QopMyIMpOBaTH  OINpPEAETICHHUS:

NEPHEHIUKYISIPHBIX TIPSMBIX B IPOCTPAHCTBE;
ONpeCIICHuEe NPSIMOM, NEPHEHIUKYJIIPHOU K
IJIOCKOCTH. Jloka3pIBath: JEMMY 0
NEPHEHIUKYJIIPHOCTH  ABYX  MapajuleIbHBIX
IPSAMBIX K TPETbEW IPSIMOW; TEOPEMBI O CBS3HU
MEXIYy NapauleJbHOCTBIO MPAMBIX M HX
NIEPIEHAUKYIIIPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLIYIO IPU3HAK
NEPHEHAUKYJISIPHOCTH MPSAMOA M IIIOCKOCTH;
TEOpEMYy O CYLIECTBOBAHMM U €JUHCTBEHHOCTH
IIPSAMOM, MPOXOJAIIEH 4Yepe3 NaHHYI0 TOYKY H

NEPIEHIUKYJIAPHOM K  JaHHOW  IIJIOCKOCTH.
N300paxaTb  B3aUMHO  MEPHEHAUKYISIPHBIE
npsMyr0 U IIockocts.  DopmynupoBath

CBOMCTBO NEPpHNCHAUKYJISIpa MO OTHOIICHHIO K

wiockoctd.  Ilomywars  mpencraBieHue o
3HAYEHUU  MepHeHAMKylIspa AIs  JpYTux
obnacrei  Hayku  (pusmka,  HSHEpreTHKa,
Ja3epHble TEXHOJOTHM), B PpEAJIbHOM KU3HHU
(TexHuKa, OKpY»Karo1as 00CTaHOBKA).
Jloka3blBaThb ~ YTBEpXKAEHUS, CBSI3aHHBIE  C
MPOEKIUEN MpAMOi Ha TUIOCKOCTB,
HEMEepPHeHIUKYIAPHYI0O K 3TOW  NpsIMOH.

Jloka3piBaTh TeopeMy O TpEX MEPHEHAUKYISIpax
U TeopeMy OOpaTHyIO TeopeMe O TpEx
neprnenaukynsapax. [lonydars npencrasienue 06
OpPTOTrOHAJILHOM IPOEKTHPOBaHMUU. JloKka3bIBaTh
TEOpeMy O IPOEKIIUU TOUKH Ha Mpsamylo. PemaTth
CTEPEOMETPUYECKUE  3a/layd, CBA3aHHBIE C
NEPIEeHIUKYISIPHOCTHIO NPSMOM M TIIOCKOCTH.

https://eqge.fipi.ru/ba
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CCUCHHI KyOa, MIPU3MBI,
MpaBUIILHOMN MMpaMU/IbI c
ITOMOIIBIO OpPTOTOHAJIBLHOM
IIPOCKILIUN. Cummerpust B
MIPOCTPAHCTBE OTHOCHUTEJIBLHO
IJIOCKOCTH. ITnockoctu

CUMMETPUN B MHOTOI'DAaHHUKAX.
IIpu3Hak nepneHIuKyISIPHOCTH
OpsIMOM M IUIOCKOCTH  Kak
CIIEICTBUE CUMMETpPHHU.
[IpaBuiIbHBIE ~ MHOTIOIPAaHHUKH
Pacuér paccrosHuil OT TOYKH 10
wiockocTd. CriocoObl OMyCcTUTh
NEPIEHIUKYIISPBI:  CUMMETPHS,
CABUI TOYKHM IO IApaJUIeIbHOU
IIPSAMOM. Cnpur 1o
HelapajuleIbHON IPsIMOH,
VU3MEHEHUE PACCTOSHUN

PemraTs INpUKIAAHBIE 3aJdadr, CBsA3aHHBIC C

HaxOXXJICHUEM  TE€OMETPUYECKUX  BEJIMYUH.
Pemarts crepeomeTpuyeckue 3aJaud, CBA3AHHbBIE
c IIPUMEHEHUEM TEOPEMBI 0 TpEX

NEPIEeHIUKYIIApaX, HAXOXKIACHUEM pPAaCCTOSHUH,

noctpoenueMm  npoekuuid.  CpaBHHMBaTh U
AQHAIM3UPOBATh  YTBEPXKACHUS  C  IIEJNIBIO
BBISIBJICHUA JIOTUYCCKHN KOPPCKTHBIX n

HEKOPPEKTHBIX pacCyXACHUN. AHAIM3UPOBATh U
MOZACIIMPOBATE Ha A3BIKEC I'COMCTPUU PCAJILHBIC
CUTYalluH, CBSA3aHHBIE C NEPIECHIUKYIIPHOCTHIO
IPSAMOM U IIJIOCKOCTH; HCCIIEI0BATh
IIOCTPOCHHBIE MOJENIHA, B TOM YHCIE MU C
UCIIOJIb30BAaHUEM allmapaTa ajareopsl

VYrael u
paccTostHus
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IloBrOpenue:  yrom  Mexnay
MMpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPUS B
MMPONU3BOJIBHOM TPEYTrOJIbHUKE,
Teopema KOCUHYCOB.
IloBrOpenue:  yrom  Mexay

CKPEIINBAIOIIUMUCS NPSIMBIMU B
pocTpaHcTBe. ['eomerpuyeckue
METOJbl  BBIUMCIECHMSI  yIia
MEXIY IPSIMBIMU B
MHOI'OI'pPaHHUKAaX. JIByrpaHHbIN
yrojq.  CBOWMCTBO  JIMHEMHBIX
YyIJIOB  JABYIPaHHOIO  yIUIA.
[lepnieHIUKYIApHBIE MIIOCKOCTH.
CBolicTBa B3aUMHO

AKTyanu3upoBaTh (bakThI U METO/IbI
IJIAHUMETPUU, PEJIEBAHTHBIE TEME, MPOBOIAUTH
aHaJIOTHH. DopmyIUpOBaATH OmpeAeIeHue
JIByrpaHHoro yria. Jloka3piBaTh CBOMCTBO
PAaBEHCTBA BCEX JIMHEMHBIX YIVIOB JABYI'PAHHOTO
yria. KnaccudunmpoBath AByrpaHHBIE YIJIBI B
3aBUCUMOCTM  OT MX  TPaayCHOM  MEPBL.
DopMyIUpPOBATH omnpeaeeHue B3aMMHO
MEPIECHINKYJISIPHBIX UIOCKOCTEN. JloKa3bIBaTh
TEOpEMY O IPU3HAKE NEPHEHIUKYISIPHOCTH JIBYX
wiockocteil. DopMmynupoBaTth cleAcTBHE (U3
MPU3HAKA) O TEPICHAUKYISIPHOCTH IUIOCKOCTH,
KOTOpas NEPHEHAUKYIISIPHA IPSAMOM, [0 KOTOPOH
MEePECEKAIOTCs JBE IIOCKOCTH, 3TH IUIOCKOCTSIM.
Jloka3plBaTh YTBEPXKIEHHS O €ro CBOWMCTBAaXx;
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MEPIEeHIUKYISIPHBIX
IJIOCKOCTEM.

MEePIEeHIUKYIIPHOCTU
IJIOCKOCTEM; TeopeMa O MpsiIMOM
nepeceyeHusl IBYX IUIOCKOCTEH

[Ipu3nak

NepHEHIUKYISIPHBIX TpeThei
TJIOCKOCTH. [IpsamoyroyibHBII
napajuJiejaenumnes; Ky0;
U3MEepeHus, CBOICTBa
MPSIMOYTOJIBHOTO

napajuienenunena. Teopema o
JMaroHaau MPSIMOYTOJIBHOTO

napajulelienuneaa M CIeICTBHE
u3 He€. CrepeoMeTpUyecKue H
NPUKIIHbIC 3a/1a4H, CBSI3aHHBIC
CO B3aWMMHBIM PACIIOJOXCHUCM

IPSIMBIX u IIJIOCKOCTH.
IToBTOpEHME: CKpEIIMBAIOIINECS
IIPsIMBIE, napajijieibHbIe
IJIOCKOCTM B CTaHJApPTHBIX
MHOT'OI'PAHHUKAX. [Tapa
MapajuleJbHbIX IUIOCKOCTEH Ha
CKPELIUBAOIINXCS MIPSIMBIX,
paccTostHue MEXIY
CKPELIMBAOIIMMUCS NPSIMBIMH B
IIPOCTBIX CUTYyaLHsIX.
Onyckanue NepHneHIUKYJISIPOB,
BBIYMCIICHUE  PACCTOSIHUM  OT
TOYKH JI0 TOYKH; MPSIMOM;
IIJIOCKOCTH. Beruucnenue
paccTosIHUI MEXIY

CKPELIUBAIOIMIMMUCS IPSIMBIMU C
MIOMOIIBIO  MEPHEHIUKYIISIPHON
IJIOCKOCTH. TpEXrpaHHbIil yroul,

TEOpeMy M CIEACTBUE U3 He€ O AMaroHasAx
IpsAMOYTOJIBHOTO — Mapajulenenunena. Pemars

CTEPEOMETPUYECKHE  3aJaud, CBA3AHHBIC C
NEPHEHAUKYJIAPHOCTh TMPSIMBIX M INIOCKOCTEH,
UCTONb3ys  IUIAaHUMETpUuYeckue  (akTel U

Meroasl. IIpoBoauTE JOrMYecKH KOpPPEKTHBIE
JIOKa3aTeNbHbIE PACCY)KICHUS IIpU PELICHUU
r€OMETPUUYECKUX 3a/1ad, CBSA3aHHBIX c
NEPIEHIUKYIPHOCTBIO IUIOCKOCTEH.
AHanu3upoBath M MOJEIMPOBATH Ha SI3bIKE
TE€OMETPUH PpEaIbHbIE CHUTYallUH, CBSI3aHHBIE C
NEPIEHAUKYIISIPHOCTBIO NMPAMBIX M IUIOCKOCTEH.
HccnenoBaTb INOCTPOCHHBIE MOZEIU, B TOM
YHCJIe W C MCIOJNb30BaHUEM arapara anreOpsl.
Pemars mnpuknaaHele 3agadd, CBS3aHHBIE C
HAaxO0KJICHUEM F€OMETPUYECKUX BEJINYUH




HEPaBEHCTBA JJIsi TPEXTPAHHBIX

yrinoB. Teopema Iludaropa,
TEOpPEMbl KOCUHYCOB M CHHYCOB
s TPEXTPAHHOTO yria.
DJIEeMEHTBI chepuueckoin
T€OMETPHUHU: reo0JIe3N4YeCcKre
JIMHUM Ha 3emIie
CucremaTtuzanus 3HaHuii: | Pabotarh ¢ yuyeOHMKOM: 3a/jaBaTh BOIPOCHI,
MHOrOrpaHHMK U €ro 3JIEMEHTHI. | J1eJaTh 3aMeydaHusl, KOMMEHTapHH. o
[Mupamuga. Buasl nupamua. | AHanU3upoBaTh pelIeHHE 3agadd. PucoBath https:/ege.fipi.ru/ba
[IpaBunpHas MUpaMuJa. | BBIIYKIbIE MHOTOIPAaHHUKM € 33JaHHBIMHU mh—g‘w
[Ipusma. Ilpsimas u HaKJIOHHAs | CBOMCTBAMH; BOCCTAHABJIMBATh OOIIMNA  BH] W
npusMbl. [IpaBuibHas npu3Ma. | BRIIYKJIOIO MHOIOTpaHHUKA 10 JBYM €ro collection.edu.ru:
MHOrorpaHHuKH 7 | lpsamoiu napajuiesienumen, | npoekuusM. J[oka3plBaTb CBOMCTBA BBIITYKJIOTO POCCI/If/'ICK.a;I Y
MPSIMOYTOJIbHBIN MHOT'OI'PaHHHKA. Pucosarb BBIITYKJIbIE
napasuiesienuIe]t, Ky0. | MHOTOTpaHHUKH Cc pa3Hou SUIIEPOBOM JICKTPOHHa
Boinykibie MHOTOTPaHHUKHU. | XapaKTEPUCTUKOW; MCCIEOBaTh BO3MOKHOCTHU I(Irlgsohﬂg du.ru):
Teopema Oinepa. IlpaBunbHble | MOAy4eHHUs] pe3ynbTaTa MpU  BapbUPOBAHUU infoulrok ru
u MOJIYIIpaBUJIbHBIE | JaHHBIX. JlOKa3blBaTh CBOMCTBA MPaBHJIBHBIX Y
MHOTOTPaHHUKH MHOTOTpaHHUKOB. [lmaHupoBaTh mOCTpOCHUE
MPaBUJIbHBIX MHOTOTPAHHUKOB Ha MOBEPXHOCTAX
JIPYTUX MPABIIHHBIX MHOTOTPAHHUKOB
https://ege.fipi.ru/ba
[lonsiTve BekTOpa Ha MIIOCKOCTU | AKTyallM3upoBaTh (bakThI u METO/Ibl % %%
u B mpoctpanctBe. CymMma U | TUITAHUMETPUH, PEJICBAHTHBIE TEME, IMPOBOJHTH g(g:h'ng'—
pPa3HOCTh BEKTOPOB, MpaBWJjIO | aHaNoruu. OnepupoBaTh MOHATUSIMH: BEKTOP Ha . ,
Bexrops1 B 12 | mapajenenunenaa, YMHOXEHHE | INIOCKOCTH W B TMPOCTPAHCTBE;, KOMIUJIaHAPHBIC collectvlon.edu.ru,
TPOCTpaHCTBe BEKTOpa Ha YHCIIO, PA3JIOKEHHE | BEKTOPHL. [IpuBOAMTH mpuMepsl (PU3UIECKIX Poccuiickaz
BeKTOpa 1o 0Oasucy  TpEX | BeKTOpHBIX BenwuuH. (OcBaMBaTh MpaBuUia f;fg;ap OHHad
BEKTOPOB, HE JIEKAIIUX B OJAHOW | BHIMOJHEHHUS JEUCTBUI CIIOXKEHUS U BBIYUTAHUS (resh.edu.ru);
IIJIOCKOCTH. CkansipHOE | BEKTOPOB, YMHOXXEHHMS BEKTOpa Ha YHCIIO. infourok ru-
MIPOU3BEJICHUE, BbluMcCieHe | Jloka3plBaTh NPHU3HAK KOMIUIAHAPHOCTU TPEX n
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yria  MEXIy BEKTOpamMH B
[IPOCTPAHCTBE. [Ipocreitmme
3aJ]a4M C BEKTOpaMU

BEKTOpOB. J[OKa3bIBaTh TEOPEMY O Pa3lIOKECHHH
aoboro  BekTopa 1Mo TpEM  JIaHHBIM
HEKOMIUIaHAPHBIM BEKTOpaM

IToBTOpEHME,
00006mIeHNE U
cHUCTeMaTU3aLUs
3HAHUM

Ob6o6maromee MIOBTOpEHUE
INOHATUH M METONOB Kypca
rE€OMETPUH 10 KJiacca,
cucTeMaTH3anus 3HaHU.
Hcropus pa3sBUTUA
CTEpEOMETpUN KaK HayKu H e€
pOJIb B PAa3BUTHUH COBPEMEHHBIX
MH)KEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUI

Pemate  crepeomerpuueckue  3agaud  Ha
JIOKa3aTeJIbCTBO MaTEMaTHYECKHX OTHOIICHUH,
HAXOXJICHUE TeOMETPUUYECKUX BEIUYUH (JIJIUH,
YIJI0B, Momaaei, 00bEMoB). Mcronb30Bath npu

peleHun CTEPEOMETPUYECKUX 3a1a4
IUIAaHUMETpUYecKue  (BakTbl U METOABL.
IIpoBoauTh JIOTUYECKH KOPPEKTHBIE

JIOKa3aTeNbHbIE PACCYXKICHUS TpU PELICHUU
CTCPCOMETPHUICCKUX u ITAaHUMCTPHUICCKUX
3agad. CpaBHUBATh U aHAIM3UPOBATH PEAbHBIE
CUTyallun u BBIABJIATH BO3MOXHOCTbH eé
MOJEIIUPOBAaHUSA  HA  S3bIKE  T'€OMETPHHU.
MopenupoBaTh pealbHYI0 CHUTYaIlUI0 Ha SI3BIKE
F€OMETPUH M  HUCCIEAOBAaThb  IMOCTPOEHHBIE
MOJICNIA, B TOM YHCJI€ U C HCIOIb30BAHHEM
ammapara anreOpsl. Hcnons3oBatk
KOMIIBIOTEpPHBIE IIPOrpaMMBl  IIPU  PEIICHUU
3anay. [lomyuyaTh mpeacTaBlI€HHE O T€OMETPUH
Kak O pa3BHUBAIOMICHCA HayKe, HCCIEIYIOIIEH
OKPYKalOIIMM MHp, CBSI3AHHOW C peaTbHbIMHU
00bEeKTaMH, TIOMOTAIOMIEH PENINTh pPeaTbHbIE
JKU3HEHHBIE CUTYyallud O POJIM CTEPEOMETPHUH B
pasBUTHUN COBPEMEHHBIX HWHXXCHCPHBIX n
KOMIIBIOTEPHBIX TexHonoruid. CpaBHUBaTh U
aHAJM3UPOBATh  YTBEPXKICHUS  C  MEJBIO
BBISIBJICHHSI ~ JIOTHYECKH  KOPPEKTHBIX U
HEKOPPEKTHBIX  paccyxaeHuii. HccnegoaTh
MOCTPOEHHBIE MOJIEJIH. Hcnonb3oBath
(G poBbIE pecypChl
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11 KJIACC

Nen/in

Haunmenosanue
pasnenoB U TeM
MIPOTPaMMBI

Komnu
€CTBO
4acoB

[IporpamMmmHoOe copepxaHue

OcCHOBHBIE BUAbBI ACATCIIBHOCTHU o6yqafo1u1/1xca

DIJIEKTPOHHBIE
(uncpoBeie)
o0pa3oBatesbHbIe

pecypcsl

AHanuTnyeckas
TEOMETPUS
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IToBTOpEHME: KOOPJIMHATHI
BEKTOpa Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE, CKaJIsIpHOE
MIPOU3BEICHUE BEKTOPOB,
BBIUMCJICHUE  yrjda  MEXIy
BEKTOPAaMH B  IPOCTPAHCTBE.
VYpaBHeHHe IPSIMOH,
IPOXOJALIEH Yepe3 NIBE TOUKH.
YpaBHeHue IJTIOCKOCTH,
HOpMaJlb, YPaBHEHUE TUIOCKOCTH
B OTpE3KaX. Bexropnoe
MIPOU3BEIACHHUE. JIuneitnbie
HEPaBEHCTBA, JIMHENHOE
IIPOrpaMMHUPOBAHHUE.
AHanutnyeckue METOJBI
pacuéra yria MexAay NpsSMbIMU
u IUIOCKOCTSIMU B
MHOTOTPaHHHUKAX. ®opmyna
paccTosiHUs OT TOYKH  JIO
IUVIOCKOCTH B KOOpAMHATaXx.
HaxoxneHne paccrosHuid OT
TOYKH JI0 TUIOCKOCTH B KyOe |
MPaBWIHHON MUPAMHJIC

AKTyanusupoBaTh (baxTs 5 METO/IbI
IJJAHUMETPHUH, PEJIEBAaHTHBIE TEME, MPOBOIAUTH
aHaJIOTHuH. CBOI[I/ITI) IICﬁCTBPIH C BCKTOpaMH K
AQHAJOTUYHBIM JICUCTBUSIM C MX KOOpAMHATAMHU.
BcnoMHUTE omnpeacieHue CKQJISIPHOT'O
YMHOXEHUSI M €ro CBOMCTBA. BwlumMciATh C
IIOMOIIIBIO CKaJIApHOTO  YMHOXCHUA  OJIMHBI
BEKTOpPOB, YIJIbI MEXIy HUMH, YCTaHABIMBATH
MEPIECHANKYJISIPHOCTh ~ BEKTOPOB.  BBIBOAHMTH
yYpaBHEHHE IJIOCKOCTH U (OPMYIy pacCTOSHUS
OT TOYKM J0 IJIocKocTH. Pemate 3amauw,
coueTasi KOOPAMHATHBIN W BEKTOPHBIM METOJBI.
IIpoBoanTh JIOTUYECKHU KOPPEKTHEBIE
JIOKa3aTeNbHBIE PACCYKIEHUS NPU PELIECHUU
TCOMETPHUICCKUX 3a1a4 Ha IIPUMCHCHUEC
BEKTOPHOKOOPJMHATHOIO METO/1a.
AHaJ'II/ISI/IPOBaTI) U MOACIUPOBATbL Ha A3BIKC
TEOMETPUM pEalbHbIE CUTYallUH, CBA3aHHbBIE
BEKTOpaMH U KoopauHaTamu. HccrnenoBarthb
IIOCTPOEHHBIE MOJEIHW, B TOM UYHUCIE MU C
HCIIOJIb30BaHUEM anmapara anreOpsl.
Hcronbs30BaTb  KOMIIBIOTEPHBIE  IIPOTPAMMBI.
3HAKOMUTHCS C UICTOPUEHN Pa3BUTU MAaTEMATUKU
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CeueHus MHOTOIpaHHUKOB: | CTpouTh cedeHus. Pemarh cTtepeoMeTpudecKue

CTaHJApTHbIE MHOTOTPAaHHUKH, | 33J]a4l HA JIOKa3aTeJIbCTBO MAaTEMaTUYECKHUX

METOJ  CJEAOB, CTaHIAPTHBIC | OTHOIICHUH, HAXOXKJICHHE TIE€OMETPHUUCCKHUX

IUIOCKOCTH, MePECEUCHUs | BEJIMYUH (IJIMH, YTJIOB, IUIONIaAe, 0O0BEMOB).

MPSIMBIX u IIockoctel. | Mcmoap3oBaTh npu perieHun

[lapamnenpHble  HOpsMbIE U | CTEPEOMETPUUYECKUX 3a/1ay IUIAHUMETPUUYECKUE

IUIOCKOCTH: napajuieabHbie | GakTel W MeToabl. [IpoBOAWTH  JIOTHYECKH

CeYCeHMS, pacy€T OTHOIICHUM, | KOPPEKTHBIC JOKAa3aTEIbHBIC PACCYXKICHUS MPU

YTJIBI MEXy | pelIeHUN CTEPEOMETPUUECKHUX 3a7a4.

CKpelMBaOIMMHUCS TpaMbiMu. | CpaBHUBaTh U QHAIM3UPOBATh  pPEAbHBIC
Iosroperue, IlepnieHaMKYNApHBIE NMPAMBIC W | CUTYallud M BBIABIATH  BO3MOXKHOCTb €€ | https://ege.fipi.ru/ba
obobuenne n 15 | IUIOCKOCTH: CTaHAAPTHBIE Tapbl | MOJACITUPOBAHUS Ha  S3BIKE reoMeTpuu. | nk/ https://math-
CHCTel\faTmaum MEPIEeHIUKYISAPHBIX TUIOCKOCTeH | MoJenupoBaTh pealbHYI0 CUTYallMIO Ha si3bIKe | ege.sdamgia.ru/
SHaHMH 51 MPSIMBIX, CUMMETPHUU | TEOMETPUM U  HUCCIEAOBaTh  IMOCTPOCHHBIC

MHOTOIPAaHHUKOB, TEOpEMa O | MOJIEJIM, B TOM YHCIE€ M C HCIHOJIb30BAaHUEM

TpEX MEePIECHANKYJISIpax, | anmnapara anreOpsl. Hcnonb3oBars

BBIYHCIICHHS JUTUH B | KOMIIBIOTEpHBIE MPOTPaMMBI TPU  PEIICHUU

MHoOrorpanHukax. IloBropenmue: | 3amau

IUIOIIAa U MHOTOYTOJIbHUKOB,

bopMyIbI JUIST IJIOIIAACH,

COOOpaKeHUS noI00usl.

ITnomanmu ceueHUM

MHOTOTPaHHUKOB: IUIOIA N

MOBEPXHOCTEN, pa3pe3aHus Ha

YaCTH, COOOPAKEHUSI TOT00MsI

O0BEM Tena. O6bEm | CBOOOHO OMEpUpPOBATH TOHATHSIMHU: OOBEM o
06BEM MPSIMOYTOJIBHOTO Telna, 00BEM MPSIMOYTOJIBHOTO https://eqe.flpl.ru/ba
MHOTOTpaHHHUKaA 17 napajjiciacnuicaa. 33213‘114 00 napajujiciacnuicaa. CDOpMan/IpOBaTI) OCHOBHBIC Q—i%

yaBoeHUU Kyba, O KBajparype | cBoiicTBa 00BEMOB. Jloka3piBaTh Teopemy 00 ege.saamgia.r

Ky0a; O TpHCEKIMH yIJa. | 00bEME TMPSIMOYTOJBLHOTO Tapaljie/enuIea,

CrepeoMeTpHuuecKue 3a1auy, | cnenacTsus u3 He€. Pa3pe3aTb MHOTOIpaHHMKH,
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CBSI3aHHBIE c 00BEMOM
IIPSIMOYTOJIBHOTO

napaenenunena. Ilpuknanusie
3a/1auy, CBSI3aHHBIC c
BBIYMCIICHUEM o0BEMa
IIPSIMOYTOJIBHOTO

napajuiejenumnesa. O6béM
IPSAMOM [IPU3MBI.
Crepeomerpuueckue 3a/1auu,
CBSA3aHHBIE C  BBIYUCICHUEM
00bEMOB  MPSMOW  MPU3BMBI.
[IpuknagHeie 3aJ1a4H,

CBSI3aHHBIE C OOBEMOM MpPAMON
npusMel. Beruncnenne o0bEMOB
TEJI C TIOMOILBIO OTPENEIEHHOTO
uHTerpana. OOBEM HaAKIOHHOH
npu3Mbl, nupamuasl. Popmyna
00BpéMa mupamubl. OTHOIIEHNE
00bEeMOB TMUpaMHUJ C OOUUM
yTJIOM. CrepeomeTrpuueckue
3aJa4M, CBsI3aHHEBIE ¢ 00BEMaMU
HAKJIOHHON MPU3MBI, TUPAMUJIBI.
IIpukimagHeie 3agadyd 1O TeMe
«O0BEMBI TeNm», CBS3aHHBIE C
00BEMOM HAKJIIOHHOW MPU3MBI,
MUPaAMUJIBI. [Tpumenenune
00BEMOB. Boruncnenue
paccTOsHUS 10 MIIOCKOCTH

IIEPEKJIabIBaATh YacTH. Pemars
CTEPEOMETPUYECKHE  3a]aud, CBA3AHHBIE C
BBIYHCIICHUEM o0béMa IIPSIMOYTOJIBHOTO
napauienenunena, npusmsl. CpaBHUBaTH U
QHAIN3UPOBAaTh  YTBEPXKACHHA  C  ILEIBIO
BBISIBJIEHMSI ~ JIOTMYECKM  KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyXACHUN. AHAIIM3UPOBATh U
MOJCJINPOBATh Ha SA3bIKE T'€OMETPUU PpEeabHbIC
CUTYyaluH, CBSI3aHHBIC c 00BbEMOM
IIPSAMOYTOJIBHOTO  MapajuIeICNIAIea, IIPU3MBI,
nupaMuiel. Mcecnenosars OCTpOEHHBIE MOAEIH,
B TOM YHCJIE€ M C MCIOJIB30BAaHWUEM alapara
anreOpbl. BBIBOOUTH OCHOBHYIO HHTErPAJIbHYIO
dopMyny Uil BBIYMCIIEHUS OOBEMOB  TeIl.
Jloka3biBaTh TeopeMy 00 00bEME HaKIOHHOMN
IpU3Mbl Ha TIpPUMEPE TPEYroJIbHOM MPU3MbI U
JUIslL  TIPOM3BOJIBHOM  Ipu3Mbl.  Jloka3bIBaTh
TEOpeMy: 00 00BEMeE MAPaMU/IBI,
dbopMyIUpoBaTh CIEACTBUS M3 HeEe: O00BEM
yceu€HHOM nupamuibl. BeiBoaute Gopmyny ams
BbIUMCIIEHUS] 00bEMOB yCEUEHHON MTUPaMHUIbI

IImomraan
MOBEPXHOCTH U
00BEMBI KPYTIIBIX
TeI

O6bém mmmHapa. Teopema 00

00bEéMe TPSIMOTO  ITUJIUHIPA.
IInomanu OOKOBOM M IOJIHOMH
MMOBEPXHOCTHU UUAJTMH]IPA.

Bremuucinenue o00BEMOB Ten ¢

CB0OOAHO OIEpUPOBaTh MOHATHAMH: OO0BEM
TeNa, TUIONAAb MOBEpXHOCTH. DOPMYITHUpPOBATH
OCHOBHBIC CBOHCTBa 00BEMOB. JlOKa3wIBaTh
TeopeMmbl: 00 00BEMe MmwiImHIpa; 00 o00BEME
KoHyca. BeIBOIUTH (OpPMYIBI 7Sl BHIYUCICHUS

https://ege.fipi.ru/ba
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ITIOMOIIBIO onpeaeaEHHOro
uHterpana. OOBEM  KOHYca.
[Imomann OOKOBOM W ITOJIHOM
MOBEPXHOCTHU KOHYca.
CrepeomeTpuyeckue 3aJ1a4H,
CBSI3aHHBIC C  BBIYHMCIICHHEM
00bEMOB  ITWIIMHApPA, KOHYCA.
IIpukimagneie 3agadyd IO TeMe
«O0BEMBI u IUIOIIA N

noBepxHoctei Ten. O0BEM mapa
U 1apoBoro cekropa. Teopema

00 o00béme mmapa. I[lnmomans
cdepsl. CrepeoMeTpHUECKHUE
3a7a4d, CBSI3aHHBIC c

BBIUKCIICHHEM OOBEMOB Iapa,
[IAPOBOTO CErMEHTA, IIAPOBOTO
cektopa. llpukinagneie 3amaun
mo TtemMe «OOBEMBI  TEI»,
CBsA3aHHbIE ¢ O0BEMOM IIapa U
IUIOINAbIO cdepsl.
COOTHOIIEHUS MEXIY
IUIOMIA/IIMU  TIOBEPXHOCTEH W
00béMaMH  TOJMOOHBIX  TEI.
[Tono6ubIe Tena B
MPOCTPAHCTBE. N3menenue
00Béma npu no1I00uu.
CrepeomeTpuyeckue 3a7a4H,
CBS3aHHBIE C  BBIUHCICHHEM
00BbEMOB Te€n W IIOMIagei
[IOBEPXHOCTEN

o0béMa yceu€HHOro konyca. MccienoBaThb
IIOCTPOCHHBIE MOJENIHW, B TOM UYHUCIE MU C
UCIOJIb30BAaHUEM ammnapaTa anredpsl. 3HaTb
BO3MOXXHOCTH pEILEHUs 33/7ay Ha IOCTPOEHHUE
LUPKYJEM W JIMHEWKOH, O KJIACCHYECKUX
HEpa3peIuMbIX 3a1aydax. CBoboano
OIEpUPOBATh IIOHATHSAMHU: LIAPOBOM CETMEHT,
IApOBOM CJIOM, IIAPOBOK CEKTOpP, OCHOBAHUE U
BBICOTA CEIrMEHTa, OCHOBAaHUE U  BBICOTA
IapoBOro ciosi. BreBomuTh  QopMynsl IS
HaXOX/JEeHU OOBEMOB IIAPOBOIO CErMEHTa,
LIapOBOTO CEeKTOpa, iomau cepsl.
Joka3bpiBaTh Teopemy 00 o0néme miapa. Pemath
CTEPEOMETPUYECKUE  3a/laud, CBS3aHHBIE C
00BEMOM 11apa, MApPOBOTO CErMEHTA, I1apOBOTO
cekTopa, Mmioniaaeio cpepel. CpaBHHUBAaTH U
QHAIN3UPOBATh  YTBEPXKACHHA  C  ILENBIO
BBISIBJIEHMSI ~ JIOTMYECKM  KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKACHUN. AHAIM3UPOBATH U
MOJIEJIMPOBaTh Ha SI3bIKE T€OMETPUHU PEANIbHBIC
CUTyallud, CBsI3aHHbIE C O00BEMOM 1Iapa,
IIApOBOTO0  CErMEHTa, IIApOBOTO  CETMEHTAa,
wiomanpio  chepel. CBOOOAHO ONEPUPOBATH
NOHATUEM: TOAOOHBIE Tela B TMPOCTPAHCTBE.

Beluncisare  00BEMBI  TE€I € IIOMOIIBIO
OnpeIeIEHHOTO WHTErpana. PemraTe
CTEPEOMETPUYECKUE  3a/Jaud, CBS3aHHBIE C
COOTHOIIIEHHUSIMHU MEXIY IUTOIAISIMHU
MOBEpPXHOCTEH H O00BEMaMH TOJOOHBIX TEJl.
[IpoBoauTh JIOTHYECKH KOPPEKTHBIE
JIOKa3aTeIbHBIC PACCYXKJICHUSI TIPU PEUICHUU
F€OMETPUUECKHUX 3aj1au, CBSI3aHHBIX c
BBIUKMCIICHHEM OOBEMOB TelI C ITOMOIIBIO
ONpEeNIeIEHHOTO  WHTEerpajga,  HaXO0XJICHHEM




COOTHOUICHUS MEXKITY TUTOIIA/IIMH
MOBEPXHOCTEH M 00bEMaMHM MOJOOHBIX Tell.
AHanM3MpoBaTh M MOJECIUPOBATH Ha S3BIKE
TEeOMETPUHN pEalbHbIE CHTYalluW, CBS3aHHBIC C
o0béMaMH W TIOBEPXHOCTSIMH  Tel, Ha

Tena BpameHus

24

JIOKa3aTeNbCTBO u Ha HaxO0XJICHHUE
F€OMETPUYECKHUX BEINYUH
[MunuHapuueckas MOBEPXHOCTb, | CBOOOIHO OIIEpUPOBATh MTOHATUSIMH:
oOpasyroye UWIMHIPUYECKON | IUIMHAPUYECKass  IOBEPXHOCTh,  LMJIMHJP.

IIOBEPXHOCTH. Hunusap.
[IpssMoli  KpyroBoM ULMIUHAP.

ITnomane IIOBEPXHOCTHU
LWIMHApA. Konnueckas
MOBEPXHOCTb, obOpazyromue
KOHHUYECKOU MIOBEPXHOCTH.
Komnyec. Ceuenue KOHYca
IJIOCKOCTBIO, napaniebHON
TUTOCKOCTH OCHOBaHWUSI.
Y ced€HHbIi KOHYC.
H300paxeHne  KOHYCOB  H

yceuéHHbIX KOHycoB. [lmomans
00KOBOI1 MTOBEPXHOCTHU u
MOJIHOM TOBEPXHOCTH KOHYCA.
CrepeomeTpruyecKre 3aJadydl Ha
JI0Ka3aTelIbCTBO M BBIUHCIICHUE,

MMOCTPOCHUEM CEUYEHUI
UIHHIPA, KOHYyca.
[TpuknagHeie 3aJ1a4u,
CBS3aHHBIE C  IHJIMHAPOM.
Cdepa u map. Ilepeceuenue
cepsl U mMapa C MIOCKOCTHIO.
Kacanme mapa wu  cdepsl
MJIOCKOCTBIO. Bun "

N3zyuats CriocoObl MOTYYESHUsT HMITHHIPUIECKON
MOBEPXHOCTH, IMUIMHApa. M300paxkars HUIHHAD
U ero CcedyeHus IIocKocThio. CBOOONHO
ONEpPUPOBATH MOHATUSAMU: KOHHMYECKast
IIOBEPXHOCTh,  KOHYC, YCCYEHHBIM  KOHYC.
N3yuaTh crmocoObl MOJIyY€HUS KOHUYECKOMH
MOBEPXHOCTH, KOHYyca. M300pakaTh KOHYC U €ro
CEYECHU IIIIOCKOCTBIO, IPOXOIALICH Yepe3 OCh, U
IJIOCKOCTBIO,  MEPHEHAUKYISIPHOH K  OCH.
BreiBoauTh GopMymbl 1S BEIUKCICHHST OOKOBOM
Y TIOJTHOW MOBEPXHOCTEN Tell BpalleHus. Pemars
CTEPECOMETPUYECKHE  3alaud, CBA3AHHBIE C
TE€JaMU BpAlllCHMs, HAaXO0XJICHHEM ILIOIIAIN
OOKOBOH M MOJHON MOBEPXHOCTH, MOCTPOECHUEM
ceueHnil. Mcmonp30Bath Mpu pelIeHUW 3a1ad
IUIAaHUMETpUYeckne  (pakTel U METOJBIL.
CpaBHMBaTh W aHAJU3UPOBATh YTBEPKICHHUS C
LEJIbI0 BBISBIEHUS JIOTMUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCYXACHUI. AHAIM3UPOBATH U
MOJIEJIMPOBaTh HAa SI3bIKE T€OMETPUHM PEAJIbHBIE
CUTyalllH, CBSI3aHHBIE C KOHYCOM U I[WJIMHJIPOM.
HccnenoBaTh IOCTPOCHHBIE MOJEIU, B TOM
YHUCJIe U C HCIOJb30BAaHUEM arlrapara ajareopbl
AKTyanu3upoBarth (hakThI u METO/IbI

https://eqge.fipi.ru/ba
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n300paxkeHue mapa. YpaBHEHHE
chepsl. [Tnomane chepol u eé
gactel. Cummerpus cdepbl u
mapa. Crepeomerpuueckue
3aJaud Ha JI0Ka3aTeJIbCTBO H
BBIUMCJICHHE, CBS3aHHBIE  CO
cdepoit U mapom, MOCTPOCHUEM
1504 CEUYEHUI IIOCKOCTBIO.
[Tpuxnanueie 3a/1a4w,
CBsI3aHHBIE CO c(hepoid U IapoM.
[ToBTOpEHHE: OKPYXHOCTH Ha
IUIOCKOCTH,  BBIYUCIICHUS B
OKPYHOCTH, CTaHJapTHBIC
o100us. Pazimunbie
KOMOHMHAIIMM TeNl BpalleHUs H
MHOTOTPaHHHUKOB. 3ajaud IO
TeMe «Tema W TOBEPXHOCTH
BpaIeHUsD»

IUITAHUMETPHUH, PEJICBAaHTHBIC TEME, IMPOBOJHUTH
aHasiornu. CBOOOJHO ONEpUpPOBaTh MOHATHAMMU:
cdepa u 1map, HEHTP, paguyc, 1uameTp chepsl 1
mapa. MccnenoBars B3aMMHOE pacIIOJIOKECHUE
cheppl u  1wiockocTH.  PopMymHpOBaTH
OIIpeJIeNICHNe KacaTeJIbHOM IUIOCKOCTU K cdepe.
Jloka3pIBaTh TEOpEMBI O CBOWCTBE M IPH3HAKE
KacaTeJIbHON IUIOCKOCTH. BbIBOIUTH (hopmymy
JUIsL BEIYMCIICHUS TUTOMaay cepsl uepes paauyc
chepsl. Pemath crepeomerpuueckue 3aaaud,
CBsI3aHHBIE O c(epoil M mapoM, HaXOKICHHEM
wioman chepsl U €€ YacTel, MOCTPOCHHEM
ceyeHnd cdeppl W mapa. AHaIM3UpOBaTh M
MOJICIIMPOBATh Ha SI3BIKE T€OMETPUHU peabHbBIC
CUTYyallMH, CBS3aHHBIE C IIAapOM M CQepoi.
Pemrate  mpocThle  3amauuM, B KOTOPBIX
GUrypupyroT KOMOMHAIMM TeJl BpALICHUS H
MHOTOTPaHHHUKOB. VCTONB30BaTh MpU pEHICHUH
3a7ad, CBS3aHHBIX CO cdepoil W IIapom,
IUIaHUMeTpuueckue (GaxkTel U Meronsl. Pemath
CTEpEOMETPUYECKHE  3aJaud, CBA3aHHBIE C
TeJlaMU BpallleHUs,, TOCTPOCHUEM CEUCHMH Tel
BpaIlleHUs, ¢ KOMOWHAIMAMHU TeJ BpalIeHUS M
MHOTOIpaHHUKOB.  [IpoBOAMTH  JIOTHMUYECKH
KOPPEKTHBIE JI0Ka3aTeIbHbIE PACCYKICHUS TPH
pELICHUH T'€OMETPHUUECKUX 3aJ]ad, CBSI3aHHBIX C
MEPIEHANKYIISIPHOCTBIO IIJIOCKOCTEM.
AHaIM3MpOBaTh W MOJICJIIMPOBAaTh Ha S3bIKE
TE€OMETPUH pPEaTbHbIC CHTYallud, CBSI3aHHBIC C
MHOTrOrpaHHuKamMu. MccnenoBaTh MOCTpOEHHBIE
MOJIENId, B TOM YHCJIE€ M C HCIOJIb30BAHUEM
anmapara ajireopbl

JIBukeHuUs

JIBr>xeHus IIPOCTPAHCTBA.

IIpuMeHATs mpaBUIa BBINOJIHEHUS JEUCTBUI

https://eqge.fipi.ru/ba
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OrobOpaxenus. JIpwkeHus u

CJIOKCHHUA W BBIYUTAHUA BCKTOPOB, YMHOXCHHA

paBeHcTtBo  ¢uryp.  OOmme | BeKTopa Ha YHCIO TMpH pEIICHUH  3aj7ad.
cBoiicTBa  nBWxkeHuU. Bunbl | HaxoauTs KoopauHATBI BEKTOpa B JIAHHOM
JIBUKEHUI: napajuiebHbIN | 6a3uce U CTPOUTH BEKTOP IO €ro KOOpAUHATaM.
MepEeHoc, HeHTpajabHas | BcmoMHUTD orpezesneHue CKaJISIPHOTO
CUMMETpHUS, 3epKajibHasl | YMHOKEHHSI M €ro CBOMCTBAa. BbluucisaTh ¢
CUMMETpHSA, TIOBOPOT BOKPYT | IOMOILIBIO CKAISIPHOTO YMHOXXEHUS  JUTMHBI
psIMOiA. [IpeoOpazoBanus | BEKTOPOB, YIJIBI MEXJYy HHUMH, yCTaHABIIUBATh
nonobus. Ilpsmas u cdepa | nepneHAUKYIIPHOCTh BEKTOPOB.
Oiinepa. I'eomeTpuueckue | AHaNM3UpPOBaTh U MOJEIMPOBATH Ha SI3bIKE
3a1a4n Ha MPUMEHEHHUE | TEOMETPUH pPEabHbIe CHUTYaI[MH, CBS3aHHBIC C
JIBIDKCHUS (U3MYECKUMH  BEKTOPHBIMH  BEJIMYHMHAMH.
Hcnonp30BaTh mpu pelIeHUd 3a7ad, CBI3aHHBIX
c BEKTOpaMHU B MIPOCTPAHCTBE,
IUIAaHUMETpUYeckue  (pakThl U METOJBIL.
CB00601HO OIIepUPOBATh MOHSTUSIMU:
0TOOpakeHHe MPOCTPAHCTBA Ha ce0sl, TBIKEHUE
MPOCTPAHCTBA;,  IIEHTpajbHasi, oOceBas |
3epKaJIbHAst CUMMETPHH, napajieTbHbIN
NEpEeHOC; PpaBeHCTBO U moaobue  ¢uryp.
Jloka3piBaTh ~ YTBEpKACHHS O  TOM, 4TO
LEHTpabHasi, OCEBasi U 3epKajbHasi CUMMETPHH,
napauieIbHbII MepPEHOC SIBJISTFOTCS
IBUKEHUSMH.  BpIMOmHATE  mpeoOpa3zoBaHUs
noaoOus. OnepupoBaTh MOHATHSAMU: TpsiMast U
cdepa Diinepa. Pemats reomerpudeckue 3aadun
C HCHOJIL30BAaHHMEM JBIDKEHHH. lcronb3oBaTh
MIpU PEILICHUHU 3a/1a4 JBUKEHHUS MPOCTPAHCTBA U
WX CBOIMCTBA
IToBTOpEHME, ) -
06001IeH e 1 17 O6o6maromiee nosTopeHue | Pemars  crepeomeTpuueckWe  3aJaud  Ha Etlflpzlt/'[/esq?/.:rlwgigwba
-~ ~ NK/ ps: -
CHCTEMATH3AIHS MOHATHH M METOZI0B  Kypca | IOKasaTe/bCTBO MATEMAaTHYECKUX OTHOMICHWH, | o' =t
3HAHUIA reometpun  10-11  kmaccoB, | HAXOXKIEHUE TECOMETPUUYECKUX BEIMYUH (JIJTHH, Eye.stamgla. i
CHUCTEMaTU3alUs 3HaHWi. | yrioB, momanei, oobéMoB). Mcnonb30BaTh npu
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HcTopus pa3BUTHS
CTEPEOMETPUN KaK HayKh U €€
pOJIb B PA3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U1

peLieHun CTEPEOMETPUYECKUX 3a1a4
IUIAaHUMETpUYeCKue  (akTbl U METOMBIL.
ITpoBoauTh JIOTUYECKH KOPPEKTHBIE

JIOKa3aTelIbHbIe PACCYKJICHUSI TPU PEUICHUU
CTEPEOMETPUYECKUX U IJJAHUMETPUYECKUX
3amay. CpaBHUBATh M aHAJIU3UPOBATH peabHbIC
CUTyallud M  BBIIBISATH BO3MOXHOCTh €€
MOJCIIUPOBAHUS  HA  SI3bIKE  T'€OMETPHHU.
MopenupoBaTh pealbHYH CUTYalMI0 Ha SI3bIKE
T€OMETPUM M HUCCJIEAOBATh  MOCTPOCHHBIE
MOJENIA, B TOM YHCIE€ U C HCIOJIb30BAHUEM
ammapara anreOpsI. Hcnonb3oBath
KOMIIBIOTEPHBIE MPOrpaMMbl [PU  PELICHUHU
3agad. llomyuyaTh mpeacraBieHuEe O reoMeTpUHU
KaK O pa3BHUBAIOLIECHCSA HayKe, HCCIEAYIOIIeH
OKPYXKaIOIIM MUDP, CBSA3AHHOM C pEaJbHBIMU
00BeKTaMH, TIOMOTAIOIIEH pEeIINTh pealbHbIE
JKU3HEHHBIE CUTYAIlMd O POJIM CTEPEOMETPHUH B
Pa3BUTHUU  COBPEMEHHBIX  WHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne
n/n Tewa ypoka Bcero Kontpoapmpie  IMpaxrueckue f:;jeﬂnﬂ :)Ig};l)a[:())l:;feﬂbﬂble
padoThbI padoTbI pecypes!

https://ege.fipi.ru/bank/
https://math-

OcHoBHbIE NpaBUiIa U300pakeHUs Ha school-

PHCYHKE TUIOCKOCTH, MapalIeIbHbIX 1 0 0 collection.edu.ru;

npsIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka Poccuiickas
AJIEKTPOHHAS IIKOJIA
(resh.edu.ru);
infourok.ru;

[TonsTHS cTepeoMeTpHH: TOUKa, psmas,

MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

MpaBUiIa N300pakeHUsI Ha PUCYHKE 1 0 0

IJIOCKOCTH, MTAPAJIICITBHBIX MPSMBIX

(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsTHS: epeceKarouecs MIOCKOCTH,

MepeceKaroIIrecs mpsaMas ¥ INIOCKOCTh; 1 0 0

MO POCTPAHCTBO
https://ege.fipi.ru/bank/

[TonsTus: nepecekarommecs MIOCKOCTH, https://math-

MepeceKaroInecs mpsiMasti ¥ IOCKOCTh; 1 0 0 ege.sdamgia.ru/

MOJIYIIPOCTPAHCTBO

school-
collection.edu.ru;
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Poccuiickas
QJICKTPOHHAs IIKOJIa
(resh.edu.ru);
infourok.ru;

MHororpaHHUKH, H300paKeHHE

5 MPOCTEHIIINX TMPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHUKH, H300paKeHHE
6 MIPOCTEHIIINX TPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
https://ege.fipi.ru/bank/
https://math-
school-
7 AKCHOMBI CTEPEOMETPHUU U TIEPBbIE collection.edu.ru:
CICACTBHS U3 HUX Poceniickas
AJIEKTPOHHAS IIIKOJIa
(resh.edu.ru);
infourok.ru;
3 AKCHOMBI CTEPEOMETPUH U MTEPBbIE
CJIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
9 cnenctBus U3 HUX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHUs MPSIMBIX U TUIOCKOCTEH
N3o0pakeHne ceueHnii mupaMu/ibl, Kyoa https://ege.fipi.ru/bank/
10 U MIPU3MBI, KOTOPBIE MPOXOJIAT YEPE3 UX https://math-

pebpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEM.

ege.sdamgia.ru/
school-



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

11

12

13

14

PackpammBanue nNoCTpOCHHBIX CEYEHUN
pa3HBIMM LIBETaMU

N300pakenune ceueHuil mupaMusl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CEYCHHIN
pa3HBIMU IIBETAMHU

N3006paxkeHne ceyeHuit mupamuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOISAT Yepe3 Ux
pé6pa. N3o0pakeHune nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanue NoCTpOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

N300pakeHune ceueHuil nmupamusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOSAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
MIOJIyYE€HHBIX IUIOCKOCTEM.
PackpammBanne NocTpOEHHBIX CEYEHUIN
pa3HbIMH LIBETaMU

MeTton ciaeaoB O MMOCTPOCHUMA CcedeHUI

collection.edu.ru;
Poccuiickas
QJICKTPOHHAs IIKOJIa
(resh.edu.ru);
infourok.ru;

https://ege.fipi.ru/bank/

https://math-
ege.sdamgia.ru/
school-

collection.edu.ru;
Poccuiickas
QJICKTPOHHA IIKOJIa
(resh.edu.ru);
infourok.ru;

15

Merton cnesioB AJisi TOCTPOSHUS CEUEHUH.

CaolicTBa nepeceyeHuid NpsAMbIX U



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

IJIOCKOCTEN

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.

16 CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN
[TocTpoeHue ceueHnunii B mupamue, Kyoe

17 o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MMOCTPOEHUS
[TocTpoenue ceuenuii B mupamuie, Kyoe

18 o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS
[Toctpoenue ceuenuii B mupamuie, Kyoe

19 o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
IMOCTPOEHUS

https://ege.fipi.ru/bank/

https://math-

ege.sdamgia.ru/
[TocTpoenue ceuenuit B mupamue, Kyoe school-

20 10 TPEM TOYKaM Ha [3é6pax. Cosznmanue collection.edu.ru:
BBIHOCHBIX YEPTEXKEN U 3aMKCh 11aroB Poceiickas
TOCTPOCHHA AJIEKTPOHHAS IIKOJIa

(resh.edu.ru);
infourok.ru;
[ToBTOpenue mnanumerpun: Teopema o

21 MPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue
TPEYroJIbHUKOB

22 [ToBTOpenue mranumerpuun: Teopema



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4YepTekax. McTopus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPHH

23

24

25

26

27

28

KonTponbHas pabota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoOe pacnosnoxeHue npsMbIx B
npocrpancTse. CKpenyBaronmecs
npsimble. [Ipru3Haku cKkpeluBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMOM NapalieIbHON
JAHHOM NPSIMON, MMPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIeKaleH Ha
JaHHOM npsmoi. Jlemma o nepeceyeHun
mapajlyICJIbHBIX MPAMBIX IIJIOCKOCTBIO

[TapannensHOCTB TpeX MpsiMBIX. Teopema
0 TpEX MapajuieIbHbIX NpsAMBIX. Teopema
0 CKpEIIMBAIOIINXCS MPSIMBIX

[TapannenpHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBaHus. M3o0paxeHnne pa3HbIX
¢buryp B napajuieIbHON MPOEKIUN
[enTpanbsHas npoekuus. YToui ¢

COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIY NPSMBIMU

https://eqe.fipi.ru/bank/

https://math-
school-

collection.edu.ru;
Poccuiickas

QJICKTPOHHAA IIKOJIa
(resh.edu.ru);
infourok.ru;



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

29

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

https://eqe.fipi.ru/bank/

https://math-
ege.sdamgia.ru/
school-

collection.edu.ru;
Poccuiickas

QJICKTPOHHAs IIKOJIa
(resh.edu.ru);
infourok.ru;

30

[TonsATHA: MapauIeIbHOCTD NPSIMOM U

IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapajuieIbHOCTH IPSIMOU U MJIOCKOCTH. 1
CBoiicTBa napajyieIbHOCTU NPSMON U

IIJIOCKOCTH

31

FGOMCTpI/I‘IGCKI/IG 3aJa41 Ha BBIYMCJICHUC
1 10Ka3aTcIbCTBO, CBA3aHHBIC C
MapaJluiCJIbHOCTBIO ITPAMBIX U MIOCKOCTEH
B IIPOCTPAaHCTBC

32

[TocTpoeHue ceduenust, MPOXOIAIIETO
4yepes JAHHYIO NPSAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO APYrou npsamMon. Pacyér
OTHOLIEHUN

33

[TapannensHast npoeKUHs, IPUMEHEHUE
JUTSI IOCTPOCHUS CEUCHHM Ky0a 1
napamenenumnena. CBoicTBa
napajuieJenumneaa u mpu3Mbl

34

35

[TapannensHele ockocty. [IpusHaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 mapajieIbHOCTH U 1



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

€TMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, He
MPUHAIJICKAILYIO TAHHOM MJIOCKOCTH U
CJIIEICTBUS U3 HEE

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[1apaJUIeIbHOCTH MPSIMBIX IIEPECEUEHUs

36 IIPU IEPECEUCHUH JIBYX MapaUICIIbHBIX
IJTIOCKOCTEH TpeThel
https://ege.fipi.ru/bank/
https://math-
CBolicTBa napajIebHbIX INIOCKOCTEN: 00 ege.sdamgia.ru/
OTpE3Kax MapalJICIIbHBIX MPSMBIX, school-
37 3aKJIIOYEHHBIX MEKY I1apajuIeIbHBIMU collection.edu.ru;
IJTIOCKOCTSIMU;, O TIEPECEUCHUH TPSMOH ¢ Poccniickast
JIBYMS NTapaJUIEIbHBIMU IUIOCKOCTAMU JJICKTPpOHHAA IIKOIa
(resh.edu.ru);
infourok.ru;
38 [ToBTopenue: Teopema [Mudaropa na
IJI0CKOCTH
39 IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
40 CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajulesenunea
41 Boruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasiiesenure/ie
IlepnieH IUKYIAPHOCTD NPSIMOM U https://ege.fipi.ru/bank/
42 mockocty. [Ipusnak https://math-

MEPIEHIUKYISIPHOCTHU MIPSMOHN U
IIJIOCKOCTH

school-



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

43

IlepnieH IUKyYIAPHOCTD NPSIMOM U
miockocty. [Ipu3zHak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

collection.edu.ru;
Poccuiickas
QJICKTPOHHAs IIKOJIa
(resh.edu.ru);
infourok.ru;

44

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
yepe3 TOUKY ITPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

45

46

47

[ImockocTH U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[1110CKOCTH ¥ MEPIIEHIUKYIAPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX
IlepnieHqUKYIIAp U HAKIIOHHAS.
ITocTpoeHue neprneHuKynsapa U3 TOUKU
Ha IPSMYIO

48

[lepneHuKymsp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHuKynspa U3 TOYKH

Ha MPSAMYIO

49

Teopema o TpEX neprneHANKYIIpax
(npsiMast u oOpatHas)

https://eqe.fipi.ru/bank/

https://math-
school-

collection.edu.ru;
Poccutickas



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

QJICKTPOHHA MIKOJIa
(resh.edu.ru);
infourok.ru;

50

51

52

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

VYros Mexy CKpeLBarOIUMUCS
HPSIMBIMU

ITouck neprneHaAuKyYIApHBIX MPSIMbIX C

MTOMOIIBIO TEPIIEHINKYISIPHBIX
IIJIOCKOCTEH

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHUE

ITocTpoenue ceuenuit kyba, Ipu3Msl,
IIPaBWJIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

[TocTpoeHue ceuenuit kyoa, Ipu3Msl,
MPAaBUIBHON MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTPaHHUKAX

https://ege.fipi.ru/bank/

https://math-
ege.sdamgia.ru/
school-

collection.edu.ru;
Poccuiickas
QJICKTPOHHA IIKOJIa
(resh.edu.ru);
infourok.ru;

57

[Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOU
U IUIOCKOCTH KaK CJIEJICTBUE CHMMETPHUH

58

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

paCCTOHHI/Iﬁ OT TOYKH OO IINIOCKOCTHU

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér

> PAcCTOSIHUM OT TOYKH JI0 IJIOCKOCTH
https://ege.fipi.ru/bank/
https://math-
CriocoObl ONYCTUTH HMEPIIEHANKYISPHIL: school-
60 CUMMETPHS, CABUT TOYKHU I10 collection.edu.ru;
napasieIbHON MPAMO Poccuniickast
AIEKTPOHHAS IIKOJIa
(resh.edu.ru);
infourok.ru;
61 CnBur o Henapannem:Hoﬁ MPSIMOH,
M3MEHEHUE PACCTOSIHUIMA
KonTponbnas padota "B3aumnoe
62 pacrioyio’keHue MPsIMBIX U THIOCKOCTEN B
npocrpaHcrae”
[ToBTOpEHME: Yyrosa Mex Ay MPSIMBIMU Ha
63 MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMa
KOCHHYCOB
https://ege.fipi.ru/bank/
https://math-
ege.sdamgia.ru/
[ToBTOpEeHue: yromn Mexay school-
64 CKPEIIHUBAOIIUMUCS IPSIMBIMHU B collection.edu.ru:
TpOCTPAHCTBE Poccuiickas

QJICKTPOHHA IIKOJIa
(resh.edu.ru);



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

infourok.ru;

FGOMeTpI/I‘I€CKI/IC METOAbI BRIYUCICHUSA

65 yriia MeXy MPSMBIMU B
MHOT'OTpaHHUKAX
66 JByrpanubiii yroia. CBOMCTBO JTUHEHMHBIX
YIJIOB IBYTPAHHOTO yTriia
[lepnengukynsipHbIE TIIIOCKOCTH.
67 CaoiicTBa B3aUMHO MEPIEHANKYISIPHBIX
IJIOCKOCTEH
[Ipu3Hak nepneHANKYIIPHOCTH
68 IJIOCKOCTEM; TeOpeMa 0 IPsIMOM
IIepECEUECHUs ABYX IUIOCKOCTEN
MEPIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH
https://ege.fipi.ru/bank/
https://math-
[TpssMoyToIBHBIN TapauIeIeHIIeT; KyO; school-
69 M3MepEHNs, CBOICTBA MPSIMOYTOIEHOTO collection.edu.ru;
napasuiesenure1a Poccuiickas
AJIEKTPOHHAS IIIKOJIa
(resh.edu.ru);
infourok.ru;
70 Teopema 0 AMaroHaJIM NPSIMOYTOJIBHOTO
napajuieJienuIe/ia u CIeICTBUE U3 Hee
CrepeomeTpuuecKre 1 NpUKIaIHbIE
71 3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSMBIX U MJIOCKOCTH
79 [ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,

napaJijiCJIbHBIC IIJIOCKOCTU B



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

CTaHAAPTHBIX MHOTOI'pPaHHHUKAaX

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSIHUE

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUsAX

74 Paccrosinne ot Touku f[o IIJIOCKOCTH,
paccTostHue OT MPSAMOM J0 MIIOCKOCTH
Brluucnenue paccrossHud MEXIY

75 CKpEUIMBAIOIINMUCS HpﬂMLIMI:I c
MIOMOILBIO TEPIEHANKYIISIPHON
IIJIOCKOCTH

https://ege.fipi.ru/bank/

https://math-

ege.sdamgia.ru/
TpéxrpaHHblil yroJi, HEpaBEHCTBA JIJIs school-

76 TpexrpaHHbIX yrioB. Teopema Iludaropa, collection.edu.ru:
Te?peMLI KOCHUHYCOB ¥ CUHYCOB JUIsl Pocciickas
TPEXTPattoro yria AJIEKTPOHHAS IIKOJIA

(resh.edu.ru);
infourok.ru;

77 DneMeHThI ChepPUIEeCKON TeOMETPHH:
reoJIe3n4eCcKue JIMHUY Ha 3eMIie

78 Kontponbnas padota "Y1l u
paccrostHus"

79 CucremaTu3zanus 3HaHUN
"MHOrorpaHHyK 1 €ro 3J1€MEHTHI"

80 [Inpamua. Buael nupamun. [IpaBunpHas
nupamMuaa

81 [Ipusma. IIpssmast u HaKIOHHAS IPU3MBI.



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

IIpaBunbHas npusma

https://ege.fipi.ru/bank/

https://math-

5 school-
82 Hpsmolt mapasuiesenues, collection.edu.ru;
MPSIMOYTOJIBHBIN Tapaienenure], Kyo Poccmiickas
AJIEKTPOHHAS IIKOJIa
(resh.edu.ru);
infourok.ru;
83 Brinykieie MHOrOrpanHuku. Teopema
Ditnepa
https://ege.fipi.ru/bank/
https://math-
ege.sdamgia.ru/
Beinykinbeie MHOrOrpanHuku. Teopema school-
84 Olinepa. IIpaBunpHbIe 1 collection.edu.ru;
MOJIyIpaBUJIbHBIE MHOTOTPaHHUKHU Poccuiickast
AJIEKTPOHHAS IIKOJIa
(resh.edu.ru);
infourok.ru;
85 KonTponpnas padora "MHuororpaHHuku"
86 [ToHnsiTue BEeKTOpa Ha MJIOCKOCTH U B
MPOCTPAHCTBE
https://ege.fipi.ru/bank/
https://math-
ege.sdamgia.ru/
87 CymMma BEKTOpOB

school-
collection.edu.ru;
Poccuiickas



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

QJICKTPOHHA MIKOJIa
(resh.edu.ru);
infourok.ru;

https://eqe.fipi.ru/bank/

https://math-

school-

88 Pa3HOCTE BEKTOPOB collection.edu.ru;
Poccuiickas
3JIEKTPOHHAS IIKOJIa
(resh.edu.ru);
infourok.ru;

89 [TpaBwiio mapamienenumena

90 YMHOXEHHE BEKTOpa Ha YHCIIO
https://ege.fipi.ru/bank/
https://math-

Pasnoxenue BekTopa 1o 6asucy Tpéx school-
91 BEKTOPOB, HE JIEKAIIUX B OJHON collection.edu.ru;
IUIOCKOCTH Poccuiickas
AJIEKTPOHHAS IITKOJIa
(resh.edu.ru);
infourok.ru;
92 CkaisipHOE TIPOU3BEICHUE
03 Brrunciienue yria Mexy BEKTOpaMu B
MPOCTPAHCTBE
https://ege.fipi.ru/bank/
94 [Tpocreiinme 3a1aun ¢ BEKTOPaMH https://math-

ege.sdamgia.ru/



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

95

[Ipocreiimue 3aga4u ¢ BEKTOpaMu

school-
collection.edu.ru;
Poccuiickas
SJICKTPOHHAs IIKOJIa
(resh.edu.ru);
infourok.ru;

96

97

98

[Ipocreiimume 3ana4n ¢ BEKTOpaMHU

[Ipocreiimume 3a1aun ¢ BEKTOpaMu

O0001IeHE ¥ cUcTeEMaTH3alus 3HAHUI

https://ege.fipi.ru/bank/

https://math-
ege.sdamgia.ru/
school-

collection.edu.ru;
Poccutickas

QJICKTPOHHA MIKOJIa
(resh.edu.ru);
infourok.ru;

99

O000I1IIeHNE U CUCTEMATHU3AIlNS 3SHAHUI

https://eqe.fipi.ru/bank/

https://math-

school-

collection.edu.ru;
Poccuiickas

BHGKTpOHHaﬂ IIIKOJIa
(resh.edu.ru);
infourok.ru;

100
101

WroroBas koHTpoJsibHAs paboTa

HToroBast KOHTpOJIbHAs paboTa



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

102 O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[ToBTOopenue TeMbl "KoopanHaTel
1 BEKTOpa Ha IJIOCKOCTH U B 1 0 0
npocrpaHcrae”
5 [ToBTopenue temsl "CkansipHoe 1 0 0
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1 0 0
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
IToBTOpEHUE TeMBI "YpaBHEHHE TPAMON https://ege.fipt.ru/bank/
3 .
4 MPOXOAAIIEH uepe3 1Be TOUKHu" 1 0 0 hitps://math- s.//mat_h -
ege.sdamgia.ru/
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 0 0
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1 0 0
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe mpou3BeneHne 1 0 0
8 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1 0 0
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 0 0
IIPOrpaMMHUPOBAHHE
AHanuThyeckue MEeTobl pacuéTa yria https:/fege.fipt.ru/bank/
10 P 7 1 0 0 https://math-

MCXKAY NPSAMBIMHA B MHOT'OT'PAaHHUKAX

ege.sdamgia.ru/



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

AHaJIUTUYECKHE METO/IbI pacuéTa yria

11
MEX1y MJIOCKOCTSIMH B MHOTOTpaHHUKAX
dopmylia pacCTOSHUSA OT TOUYKHU JI0 https://ege.Tipi.ru/bank/
12 https://math-
IJIOCKOCTH B KOOPAWHATAX .
ege.sdamgia.ru/
13 HaxoxzaeHue paccTossHUi OT TOYKHU A0
IJIOCKOCTH B KyOe
14 Haxoxzaenue paccTossHUil OT TOYKHU A0
IJIOCKOCTH B MPAaBUJILHON MUPAMUJIE
15 KontponbHas padota "AHamuTuyeckas
reomerpus”
C oIS MHOFOMDAHHIKOB: https://ege.fipi.ru/bank/
16 P ' https://math-
CTaH/IapTHbIE MHOIOIPAHHUKH i
Aap p ege.sdamgia.ru/
17 CeueHnst MHOTOIPaHHUKOB: METOJ
CJIEJIOB
CeueHust MHOTOIpaHHUKOB:
18 CTaH/IapTHbIE TNIOCKOCTH, IEPECEUEHHUSI
MPSAMBIX U ITIOCKOCTEHN
19 [TapannenpHble MPsMBIE U TUIOCKOCTH:
napauieNIbHbIe CeUeHUS
[TapamienpHble NpsSIMBIE U IIITIOCKOCTH: ttps://ege.fipt.ru/bank/
20 . y ' https://math-
acuéT OTHOIIIECHU I .
pactet oTHotIe ege.sdamgia.ru/
[TapannenpHble MpsMBbIE U TUIOCKOCTH:
21 YTIIBI MEXY CKPEIMBAIOIIUMUCS
MPSIMBIMA
99 [lepnenquKynsipHbIE IPSMBIEC U https://ege.fipi.ru/bank/

IIJIOCKOCTH: CTAaHAAPTHBIE ITapbl

https://math-
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MEPIEHAUKYIISIPHBIX IUNIOCKOCTEN U
MPAMBIX, CHMMETPUU MHOI'OTPAaHHUKOB

ege.sdamgia.ru/

[lepnenquKyIsIpHBIE IPSMBIE U

23 IJIOCKOCTH: TEOpPEMa O TPeX
MEePIIEeHANKYIIpax
[lepnieniuKynspHBIE MIPSIMbIE U
24 IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHHKaX
[ToBTOpeHueE: momagu https://ege.fipi.ru/bank/
25 MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS https://math-
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS ege.sdamgia.ru/
[ToBTOpenue: momanu
26 MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS
ionaaen, cooopaxeHust moaoous
[ToBTOpenue: momanu
27 MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIS
101 e, COOOpaKEeHUSI TTOT00MS
[lmomaau ceyeHnii MHOTOrPaHHUKOB: https://ege.fipi.ru/bank/
28 TUTOIIAM TTOBEPXHOCTEH, pa3pe3anus Ha https://math-
Y4acTH, COOOpaKEeHUs MOJ00Us ege.sdamgia.ru/
[Imomaau ceyeHnii MHOTOrpaHHUKOB: https://ege.fipi.ru/bank/
29 IIJIOIIAIU ITIOBEPXHOCTEH, pa3pe3aHus Ha https://math-
9acTH, COOOpaKeHUsI MOA00HS ege.sdamgia.ru/
Konrtponsnas pabdora "[loBropenue:
30 MHOT'OTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"
31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO

napajjicjcnuicaa
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3anaun 00 yaABOCHUHU Ky0a, O

32 KBaJpaTrype Ky0a; 0 TPMCEKLIUHU yriia
CrepeoMeTpuuecKre 3a1auu, CBI3aHHbIE https://ege.fipi.ru/bank/
33 ¢ 00bEMOM IPSMOYTOJILHOTO https://math-
napajienenure a ege.sdamgia.ru/
[Ipuxnagueie 3a1a4u, CBI3aHHBIE C https://ege.fipi.ru/bank/
34 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO https://math-
napasuiesenuIena ege.sdamgia.ru/
https://ege.fipi.ru/bank/
35 OO0BEM TIPSIMOI TIPU3MBI https://math-
CrepeomeTpuyecKHe 3aauu, CBSI3aHHbIE
36 C BBIUHCIIEHHEM 00BbEMOB MPSIMOM
TIPU3MBI
37 [TpuknaaHble 3a1a4u, CBSI3aHHbIE C
00BEMOM MPSIMOI MPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
38 omnpeaenéHHoro uaTerpana. O0bpém
HaKJIOHHOH MPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
39 omnpeaenéHHoro uaTerpana. Oobpém
TTUPAMUIBI
dopmyna 06bEMa MUPaAMUIBL.
40 OTHomeHue 06beMOB MUPAMUJL C OOIIUM
yriom
dopmyna 06bEMa MUPaAMUIBL.
41 OTtHomeHue 06beMOB MUPAMUJL C OOLIUM

yIII0M
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42

CrepeoMeTpuueckre 3a1auu, CBI3aHHbIE
¢ 00bEMaMU HAKJIOHHOM MPU3MBbI

43

CrepeomeTpHuyuecKHe 3a1a4M, CBI3aHHbBIC
¢ 00BEMaMU MUPAMU/TBI

https://eqe.fipi.ru/bank/

https://math-

44

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOMN
MIPU3MBI

https://ege.fipi.ru/bank/

https://math-
ege.sdamgia.ru/

45

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIC ¢ 00BEMOM MTUPAMHUIBI

https://eqe.fipi.ru/bank/

https://math-

46

[Tpumenenne 06bEMOB. Brruncienue
paccTosHUSA A0 INIOCKOCTH

47

48

49

Kontponbnas padota "O0bEM
MHOrorpaHHuka"

[{unuuapuyeckas HOBEPXHOCTb,
o0pa3yrolne UIHHIPHIECKON
MTOBEPXHOCTU

unuaap. [Ipsmoit KpyroBor HUIMHAP.
[Tnomaab MOBEpXHOCTH LMIUHIPA

50

51

Konnueckas moBepXHOCTh, 00pa3yromime
KOHHMYECKOU ImoBepxHOCcTU. KoHyC
Ceuenue KoHyca MJIOCKOCTHIO,
napaiesIbHOM MIIOCKOCTH OCHOBAaHUS

52

53

VY ceuénnblil konyc. M3o006paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTU KOHYCa

https://eqe.fipi.ru/bank/

https://math-
ege.sdamgia.ru/
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54

[Tnouianp 60KOBOM OBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
IIOCTPOECHUEM CEYEHUH LUINHAPA,
KOHyca

https://eqe.fipi.ru/bank/

https://math-
ege.sdamgia.ru/

56

57

58

59

CrepeoMeTrpuuecKkue 3aa4n Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
IIOCTPOECHUEM CEYEHUH HUIMHAPA,
KOHYCa

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
OUJINHAPOM

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

https://ege.fipi.ru/bank/

https://math-
ege.sdamgia.ru/

60

Ilepeceuenue ceps! u mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. By u n3o6paxenue mapa

61

62

63

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
TUTOCKOCTRIO. But n m300pakeHue mapa
VYpasuenune chepsl. [Lnomans chepst u
e€ yacren

Cummerpus chepsl u mapa

64

CrepeoMeTprieCcKHe 3a/1a4i Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEpoit U MIapoM,
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IMOCTPOEHUEM UX CEUEHUH TIIIOCKOCTHIO

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,

65 .
CBSI3aHHBIE CO CEPOH U Mapom,
MMOCTPOEHUEM UX CEUEHUH TIIOCKOCTBIO
https://ege.fipi.ru/bank/
[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
66 . https://math-
cepoii u mapom ege.sdamgia.ru/
[ToBTOpEHME: OKPYKHOCTDH HA https://ege.fipi.ru/bank/
67 IIJIOCKOCTH, BBIYMCIICHUS B OKPYKHOCTH, https://math-
CTaHJIaPTHBIE TIOJO0MS ege.sdamgia.ru/
68 Pa3znuunble KOMOMHALIUY TeJ BpallleHUs
Y MHOTOTPaHHUKOB
" https://ege.fipi.ru/bank/
3anaun o teme "Tena v MOBEPXHOCTH
69 " https://math-
BpAaIICHUS .
ege.sdamgia.ru/
70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"
71 Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"
79 06vem mumHapa. Teopema 06 00bEMe
MPSIMOTO IUJIHHJIpA
Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
73 ornpenenéHHoro uHrerpana. O0bEM
KOHYyca
. . https://ege.fipi.ru/bank/
ITmomany OOKOBOM U ITOJTHON R
74 https://math-
MMOBEPXHOCTU KOHYCa .
ege.sdamgia.ru/
75 CrepeomeTpuuecKue 3aJa4u, CBsI3aHHbIC https://ege.fipi.ru/bank/
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C BBIYHUCIIEHHEM 00BEMOB IIUIUHPA,
KOHYycCa

https://math-

76

77

78

79

80

81

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Y TUJIOIA M TOBEpXHOCTEH Ten"

OO0BEM 11apa ¥ MapoBOro CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
cthepnl. CTepeoMeTprUIECKUE 3a/1a4H,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
apa, mapoBOTro CETMEHTA U IMapOBOTO
CEeKTOopa

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM I1apa 1
iomanpio cepsbl. COOTHOIICHUS
MEXy TUIOIIAIIMH ITOBEPXHOCTEH U
00bEéMaMu MOJJOOHBIX TEI

[Tomo6HbIe Tena B MPOCTPAHCTBE.
N3menenne o0bwEma npu noo0uu.
CrepeomeTpHuuecKue 3a1a4u, CBI3aHHbBIC
C BBIYHCIIEHHEM 00BEMOB TEJ U
IJTOIIaZeN TOBEPXHOCTEN

KonTponbnas pabota "[1nomaau
MTOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
JIBU>KEHUs MPOCTPAHCTBA.
OtoOpakeHusi. J|BU>KeHUS 1 paBEHCTBO
¢buryp. O6mme cBoiCTBa IBHKEHUI

https://eqe.fipi.ru/bank/

https://math-

https://eqe.fipi.ru/bank/

https://math-

82

Buael n1BukeHMil: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOI
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83

[IpeobpaszoBanus nmomoowus. [Ipsmas u
cdepa Diinepa

84

85

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBUKCHUS

KontposnbHas padota "BekTops! B
npoctpaHctae"

86

O6o6maromee nmosropenue 11 monsTuit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"[TapaisienbHOCTh MPSAMBIX U
IJIOCKOCTEH B IpoCcTpaHCTBE"

https://ege.fipi.ru/bank/

https://math-
ege.sdamgia.ru/

87

Ob6o6maromee nmosropenue 11 monsTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

Ob6o61matoniee nopropenue 11 nonsruit
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"BexTopsl B mpocTpaHcTae”

89

O6o061matomiee nopropenue 11 nonsruit
¥ MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

Ob6o61matomiee nopropenue 11 nonsruit
¥ MeTO/I0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

https://eqe.fipi.ru/bank/

https://math-
ege.sdamgia.ru/

91

Ob6o6maromee nosropenue 11 nonstuit
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1 METOJ0B Kypca reomerpun 10-11
KJaCCOB, CUCTEMATHU3alls 3HAHMI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
Kpyribix Ten"

92

O6o6maromee nosropenue 11 monsaruit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tomaay MOBEPXHOCTH U 00BbEMBI
KpyrJbix Ten"

https://ege.fipi.ru/bank/

https://math-
ege.sdamgia.ru/

93
94

HToroBast KOHTpOJIBbHAS paboTa

HroroBas koHTposbHas paboTa

95

[ToBTOpenue, 0600MIEHNE 1
CHCTEMAaTH3aLus 3HAHUIT

96

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

98

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK

HAyK{ U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UH)XEHEPHBIX U
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KOMITIBIOTCPHBIX TEXHOJIOTHH

100

101

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAayKU U €€ pojb B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUM

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://eqe.fipi.ru/bank/

https://math-
ege.sdamgia.ru/
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