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COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 11apanneapsHOCTh MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIbHOCTh TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuyiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMH B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHnnKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YToJI ABYTPAHHOTO yrila. TpEXTpaHHbII U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [lupamuga: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS MUPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Beruncnenne 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/{b OCHOBaHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON npu3Msl. [Tnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHUMMETPHs NPABUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOpPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3loKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkropamMu. CKalsipHOE NIPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTusi: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas IOBEPXHOCTb, OOpasyrolmue MoBepxHocTel. Tena BpalieHUs:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxeHue Ten BpallleHUs Ha
miockocth. Pa3BépTka nunmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHOBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiiesienumneaa U cienctsus u3 He€. OO0bEM mnpsiMON U
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUabl U KoHyca. O0BEM I1apa U MIapoBOTO
CErMEHTA.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKoJo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, chepbl, BNUCAHHON B MHOTOTPAHHUK WJIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEN
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapayuieTbHO M MEPIEHAUKYISIPHO OCH), CEUYECHHS KOHyca (mapayuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHMI: METOJI CJIE€A0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ] MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiyu HaJl BEKTopaMu. BeKTopHOE YMHOKEHUE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHUA. IIpsiMoyrosibHas cucteMa
KOOpJIWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

/IBUKeHNsI B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OtoOpakeHus. [[BrkeHUs W paBEeHCTBO (uryp.
OO6mme cBoiicTBa JBW)KCHUH. Buabl JBWKEHUN: TapaulebHBIM IEPEHOC,
LCHTpaJIbHAsl CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
MNPEJIMETA «TEOMETPUS» (YTJIYBJIEHHBIH YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
rpaXJIaHCKoro  obmectBa  (BBIOOpPBI, OMPOCBI W JApPyroe), yMeHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GyHKUMSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, CGOPMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESTENbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) acTeTM4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KJIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOT0O U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHUTAHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nUecKass akKTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit npodeccudn W peaniu3oBbIBaTH COOCTBEHHBIE >KU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. Pa3BUTHUSL LIMBUJIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpPOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh U  NIPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEW U POTUBOPEYMH;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHU,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, IBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIOB, aHAIN3HPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IOSICHEHHWS II0 XOAYy pELICHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIAThL CBOM CYXKACHUA C CYXKIACHUAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMmar BBICTYIUIEHHUS C Y4€TOM 3ajad
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHH 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MUMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMaIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pelIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W MHAWBUyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyXaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHITH U300paskeHus puryp Ha
IIJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JCUCTBUSA HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUWA U
HAXO0KJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIeHNH MaTEMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHITh U3YUYCHHbIC MOHATUSA B
npolecce IOMCKAa pelIeHUusT MaTeMaTU4yeckKu  CcQOopMyIHpPOBAHHOMN
npo0JsieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MPaKTUYECKHe 3a/layd,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IWJIHHIAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CTIOCOOBI MOIYYCHHS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TeJl BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUs: CEUCHMS LWIMHIIpa
(mapaJienbHO U NEPHEHIUKYISIPHO OCH), CEYEHUs KOHYca (MapajuielbHbIe
OCHOBAHUIO Y IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUIECKUE YTBEPIKICHHUS,;
MPUMEHATh TeoMeTpuueckre (aKThl IS PEIICHHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJarallMxX HECKOJIbKO IIaroB pEUICHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HESIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHH W
HAXOXKJEHUE TEOMETPUIECCKUX BEIMUNH;

MPUMEHSTh MPOTPAMMHEBIE CPEACTBA U AJICKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTU3UPOBATH
U OLICHWBATh peagbHbIC CHUTYaIllMW, MPUMEHATh H3yUEHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPUHU, UCCIIEOBATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCIINYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax pPa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

Buabl nesiTeJIbHOCTH

Ne Tema KoimuecTBo
ypoka akajseMuyec
n/n KHX 4aCOB
OcHoBHbIE TIpaBUIIa U300pPAKEHUS HA PUCYHKE
1 MJIOCKOCTH, IMapajlIeIbHBIX MPSMBIX (OTPE3KOB), 1
CepeIuHBI OTpe3Ka
[TonsiTust crepeoMeTpun: TOUKa, mpsimas,
IUIOCKOCTh, MPocTpaHcTBO. OCHOBHBIE MpaBUiIa
2 M300paKeHMs Ha PUCYHKE TIOCKOCTH, 1
napajieNbHBIX MPSAMBIX (OTPE3KOB), CEpEeTUHBI
oTpe3Ka
[TonsTHS: Eepecekarolecs MIOCKOCTH,
3 nepeceKaroIuecs npsimast ¥ IIOCKOCTb; 1
HOJYIPOCTPAHCTBO
[onsaTus: mepecekarmumecs MIOCKOCTH,
4 MepeCceKaIINeCs MpsiMasi U TUIOCKOCTb; 1
HOJYIIPOCTPAHCTBO
MHororpaHHUKH, U300paXkeHNE MPOCTEUIITNX
5 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB
MHororpanHuKH, H300pa’keHre MPOCTEUIITNX
6 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLIIX 1
00BEKTOB
7 AKCHOMBI CTEPEOMETPHHU U TIEPBBIE CIICACTBUS U3 1

HHX

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHBI
e pecypchbl

OmnpenensaTh MIOCKOCTh Kak GuUrypy,
B KOTOPOU BBINIOJIHAETCS
iaHuMmeTpus. Jlenate npocrennmme
JIOTUYECKHE BBIBOJIBI U3 aKCUOMATHKHU
iockocTy. [IpuBoauTh NpruMepsl
peanbHbIX 00BEKTOB, Hleau3aluei
KOTOPBIX SIBJISIFOTCSI aKCUOMBI
reoMeTpud. M3y4ars, IpUMEHATH
MIPUHIIMIIBI TOCTPOEHUS CEUEHUH.
Hcnonb30Bath 11 NOCTPOECHHUS
CEYEHUI METO/J CJIEZIOB, METO
BHYTPEHHETO IPOEKTUPOBAHUS, METO]
IIEPEHOCA CEKYIEN TUNIOCKOCTH.

https://resh.edu.r
u/subject/17/10/

Pemrate CTCPCOMCTPUYICCKUC 3aavn:
Ha omnpecaciCHuC Buga CCUCHUA 1
Hax0XJACHUC €TI0 IJIomaau.

AKTyam3upoBaTh (GaKThl H METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MTPOBOJIUTH aHAJIOTHH.
Hcnonb30Bath Mpu pelieHnn 3a1aq
CJIETYOINE TUTAHUMETPHYCCKHC
(haKThl ¥ METOJIBI:

Teopembr Qanecan 0
MPOTMOPIIMOHAIBHBIX OTPE3KaXx.

https://resh.edu.r
u/subject/17/10/

ANropuT™ AeneHus OTpe3ka Ha n
paBHbIX yacTel. Teopema MeHenasl.




AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3
HHUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC CIIECICTBUS U3
HuX. CrocoObl 3a/1aHUs IPSIMBIX | MJIOCKOCTEN B
npoctpancTBe. O003HAYEHUS MPSMBIX U
IUIOCKOCTEH

10

N3o06paxkenue ceueHuii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux peopa.
N3o0paxenue nepeceueHus MoJTyueHHbBIX
ockocTeil. PackpammBanyue nocTpoeHHbIX
CEUEHHH pa3HbIMU LIBETAMHU

11

N3o06paxkenue ceueHuii nupamubl, Kyda u
NPU3MBI, KOTOPBIE MIPOXOAST Yepe3 ux peopa.
N3obpaxenue nepeceueHus MoJTyueHHbBIX
riockocTeil. PackpaimmBanyie NoCTpOeHHbIX
CeUeHMH pa3HbIMU IIBETAMHU

12

N3o06paxkenue ceueHunit nupamuabl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux peopa.
N3obpaxenue nepeceueHus MoTyueHHbBIX
iockocTeil. PackpaiimBanyie NoCTpOeHHbIX
CEUeHHH pa3HBIMU IIBETAMHU

13

N306paxeHue cedeHunit mupamMmuibl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOAAT Uepe3 ux peéopa.
N3o6pakenue nepeceyeHus MOTy4eHHBIX
II0CKOCTEN. PackpanBaHue MoCTpOEHHBIX
CeUueHUM Pa3HBIMHU LIBETAMU

14

MerTton cieoB ISl IOCTPOEHUS CEUEHU I

PaBHOOEIpEHHBIN TPEYTrOIBHUK.
PaBHOCTOpOHHUI TPEYTOJBHUK.
[IpsAMOYTOIBHBIN TPEYTOIbHUK.
CBOMCTBO CpellHEN JIMHUU
TpeyroyibHUKa. CBOMCTBO
OHMCCEKTPUCHI yriia TPEYroJbHUKA.
CBOICTBO MeIMaH TPEYTOJIbHUKA.

[Ipu3naku mogo6us TPeyroabHUKOB.

[omyyarts mpeacraBneHus 00
OCHOBHBIX dTarax pa3BUTHS
r€OMETPUHU KaK COCTAaBHOM YacCTH
(byH1aMeHTa pa3BUTHS TEXHOJIOTHIA

https://resh.edu.r
u/subject/17/10/

https://resh.edu.r

u/subject/17/10/
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u/subject/17/10/




15

Merton ciaeaoB AJisi HOCTPOCHUST CEUEHUM.
CBolicTBa epeceyeHuil MPSIMbIX U MIIOCKOCTEN

16

Meton cie0B 1 IOCTPOCHUS CEYEHU M.
CBolicTBa nIepeceyeHn MPSAMBIX U IIIOCKOCTEN

17

18

19

[TocTpoeHue ceueHmit B mupamuie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3qaHue BEBIHOCHBIX
qepTemefI M 3alMCh aroB NOCTPOCHUA

[Toctpoenue ceueHuii B mupamuie, Kyoe mo Tpém
Toukam Ha pEopax. Co3naHue BHIHOCHBIX
YEPTEKEU U 3aUCh IIaroB MOCTPOCHUS

[TocTpoenue cedueHuii B mupamuie, Kyoe mo Tpém

Toukam Ha pEopax. Co3naHue BHIHOCHBIX
YEepTEKEW U 3alUCh IIaroB MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3maHue BEBIHOCHBIX
YepTeXeH U 3alHUCh LIaroB MOCTPOEHUS

21

22

23

[ToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3kax. [Tonobue
TPEYrOJIbHUKOB

[ToBTOopenue nnanumerpun: Teopema Menenas.
PacueTsl B ceyeHUsX Ha BBIHOCHBIX YEPTEkKAX.
Hctopus pa3BUTHS IITITAHUMETPUU U CTEPEOMETPUU

Koumponvnas paboma "Axcuomol
cmepeomempuu. Ceuenus"

https://resh.edu.r
u/subject/17/10/

https://resh.edu.r
u/subject/lesson/2

503/start/

24

B3aumnoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronyecs npsmsoie.

KnaccudummpoBaTs B3aMHOE
PACIIOJIOKCHHUC IPAMBIX B

https://resh.edu.r
u/subject/17/10/




25

26

HpI/I3HaKI/I CKpCHIUMBAKOINUXCA IIPAMBIX.

[TapauienbHbIe IPsIMBIE B IPOCTPAHCTBE

Teopema o CyliecCTBOBaHUM U €IMHCTBEHHOCTH
MPSMON MapaJlyIeTbHON TAHHOW MPSMOW,
MIPOXOJAIICH Yepe3 TOUKY IPOCTPAaHCTBA U HE

JIeXxalen Ha TaHHou npsmoi. Jlemma o

NEPECCUYCHNH IMapaJlJICIbHBIX MPAMBIX IIJIOCKOCTBIO

[TapannensHOCTH TpeX MpAMBIX. TeopeMa o Tpéx

mapaJuiCJIbHbIX IMPAMBIX. TeopeMa (6]
CKPCIIUBAOIIMXCA IIPAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBaA NMapaJljIeNIbHOTO IPOEKTUPOBAHUS.
N3o06paxenue pa3HbiX GUTyp B MapajielbHOM

MPOEKIUU

28

LlenTpanbHas npoekuus. Yroiu ¢

COHaIIpaBJICHHBIMU CTOPOHAMM. VYron MCXKOY

MMpAMBIMHA

29

33}13‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,
CBA3aHHBIC C PACIIOJIOKCHHUEM IIPAMEBIX B

IPOCTPAHCTBE

IIPOCTPAHCTBE, UILTIOCTPUPYSI
PUCYHKaMH U NIPUBOJS IPUMEPHI U3
peanbHOM )Xu3HU. JJ0Ka3bIBaTh
TEOpEMY

O CYIIECTBOBAHUU U €TUHCTBEHHOCTHU
napasuieIbHON PSMOM, TPOXOIAILECH
Yyepe3 TOUKY MPOCTPAHCTBA U HE
JeXalled Ha Ipyrou npsMoi; J1eMMy
0 MEePeCceYEHUH TIIOCKOCTH JIBYMS
napajuieIbHbIMU NPSIMBbIMH; TEOPEMY
0 TPEX MapauIeNIbHBIX MPAMBIX.
Jloka3bIBaTh NpU3HAK
CKPEUIUBAIOIINXCS MPAMBIX, TEOPEMY
0 CKPEIIHUBAKOLIUXCS IPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANPABIEHHBIMU
ctopoHaMu. OOBICHATD, YTO
Ha3bIBAETCS MMApaJUICIbHBIM U
LEHTPAIBHBIM MPOEKTUPOBAHUEM U
KaK BBITIOJIHAETCS IPOEKTUPOBAHUE
¢uryp Ha iockocTb. JJoka3piBaTh
CBOMCTBA MapajuieIbHOTO
MIPOEKTUPOBAHUSI.

N300pakaTh B mapasuienbHOMI
MIPOEKIINU Pa3HbIE TEOMETPUIECCKUE
¢burypsl.

Pemartp crepeomeTpuueckue 3agaun
Ha JI0Ka3aTelIbCTBO U UCCIIE0BAHUE,
CBSI3aHHBIE C PACITOJIOKEHUEM TTPSMBIX
B npocTpanctse. [I[poBoanTh
JTIOKa3aTelIbHbIC PACCYXKICHUS TTPH
pelIeHUN TeOMETPUYECKUX 3a]1aY,
CBSA3aHHBIX CO B3aMMHBIM
PaCIIOIOKEHUEM MIPSIMBIX B

https://resh.edu.r

u/subject/17/10/




30

31

32

[TonsTus: Mnapaie;IbHOCTb HpHMOﬁ " IJIOCKOCTH B
MMPOCTPAHCTBE. HpI/I3HaK mapajllIeJIbHOCTH HpHMOﬁ
1 miockoctu. CBolicTBa napajiyieJIbHOCTH HpﬂMOﬁ

" IJIOCKOCTH

FGOMeTpI/ILIeCKI/Ie 3aJa4d Ha BBIYHMCICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHLIC C MApaJIJICJIbHOCTBIO
MMPAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBC

[TocTpoeHne cedeHns, MPOXOIAILIETO YePe3
JAHHYIO IIPSIMYIO Ha YEpTEkKe U NapalIeIbHOTO
Ipyroi npssmou. Pacuér orHomenun

33

[TapannenpHas MpoeKns, IPUMEHEHNE IS
MOCTPOEHHUS CEUeHU KyOa U nmapajuiesenumnesa.
CaolicTBa napajuiesenuneaa u Npu3Mbl

npoctpanctse. CpaBHUBATD,
aHAJIM3UPOBATH U OI[CHUBATD
YTBCPIKACHUA C LCIIBIO BBIABICHUA
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MonenupoBaTh peaibHble CUTYalNH,
CBsI3aHHBIC CO B3aUMHBIM
pacIoNIOKEHUEM MPSMBIX B
IMPOCTPAHCTBE, HA A3BIKEC TCOMCTPUMU.
HccnenoBaTh moCcTpOeHHBIE MOJIETH C
HCIIOJIb30BAHUEM F€OMETPUUECKHUX
MOHSITUN U TEOpeM, anmnapara
anredpsl, HU(POBBIX PECYPCOB.
[Tony4yate mpencraBieHue o
LEHTPaJIbHOM IIPOEKTUPOBAHUU U 00
UCTOPHUH paboT MO TEOPUU
NEPCICKTUBBI

Knaccugpunuposars B3auMHOE
PacCIoJIOKEHUE TIPSIMOU U MIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOJIS
COOTBETCTBYIOIINE IIPUMEPHI U3
peanbHOM )KU3HU.

DopMynupoOBaTh ONPEACIICHUE
MapajuIeIbHbIX NPSIMON U IIOCKOCTH.
Jloka3bIBaTh NPU3HAK O
MapajuIeIbHOCTH IPSIMOU 1
IIJIOCKOCTH; CBOMCTBA MapaJuIEIbHOCTH
MPSIMOM U TUIOCKOCTH.

Pemrats crepeomeTpuuecKkue 3a1auu

https://resh.edu.r
u/subject/17/10/

BBIYMCIICHUA U 10Ka3aTCJIILCTBO,
CBSI3aHHBIE C NMAPATIETbHOCTHIO
NPSAMBIX U ITIOCKOCTEH B




IMapannensHble ockocty. [pusHaku

IpocTpaHcTBe. Pemary nmpakTuieckue

https://resh.edu.r

34 . 3a7a4M Ha MOCTPOCHUE CEYEHUM Ha u/subject/17/10/
HapajIeIbHOCTH JIBYX TUIOCKOCTEH YepTeKAX TeTPAdAPa i
napaienenunena. Pemars
Teopema 0 napajuIeIbHOCTH U €JUHCTBEHHOCTH
. CTepeOMETPUIECKUE 3a1a4H,
35 [LIOCKOCTH, TPOXONALIEH Hepes TORKY, He CBA3AHHBIE C HOCTPOEHHEM CEUEHHIA
HNPUHAAISKAILYIO JTaHHON IUNIOCKOCTH U CIIEACTBUS [IOCKOCTBIO.
u3 Heé IIpoBOIUTH TOTUUECKU KOPPEKTHBIE
CBOIfCTBA MapaIeTbHBIX IIIOCKOCTEH: 0 AOKA3aTC/ILHBIC PaCCyKICHIS PN
PEIICHUH T€OMETPUYCCKUX 3a/1a4 https://resh.edu.r
HapajIeIbHOCTH MPSMBIX ITEPECEUCHUS TIPU )
36 . CBSI3aHHBIX C NAPAJIIEITBHOCTHIO u/subject/17/10/
NepeceueHH BYX MapauIeIbHbBIX IOCKOCTEH IOCKOCTCIL
TpeThei CpaBHUBaTh U aHAJIU3UPOBATH
. . peabHble CUTYalluu, CBA3aHHbIE C
CBoiicTBa mapaieNbHbIX MIIOCKOCTEH: 00 TMAPATITETBHOCTBIO TIPAMOI 1
OTpe3Kax MapauiebHBIX MPSMBIX, 3aKITIOYEHHBIX TLIOCKOCTH B POCTPAHCTBE;
37 MEXy apayIeIbHBIMU TUIOCKOCTSIMHE; O MOJICIUPOBATh peallbHbIe CHUTYAIINH,
MEPECCUCHUH MPSIMOU € ABYMS NapaljIeIbHbIMU CBA3aHHBIC C MTapaJlJICJIbHOCTHIO
IOCKOCTSIMHU MPSIMOI M TUTOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE T€OMETPHH
AKTyanu3upoBaTh (DaKThl U METO/IbI https;'//reslh.edu.rl
38 [ToBTropenue: Teopema ITudaropa Ha miockoctTi ITTAaHUMETPHH, PEIICBAHTHRIC TEME, :gs(.Ju s'ch:/ esson/
MIPOBOJIUTH aHAJIOTHU. 490/start/
@opMynHpOBATH ONPEACIICHHUS:
39 IToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO NEPICHANKYIAPHBIX NPAMBIX B 5
TPeyrobHUKA MPOCTPAHCTBE; ONpeIEIeHNE MPIMOH,
NEePIEeHAUKYIIPHON K TIIOCKOCTH.
CpoiicTBa Ky0a 1 MPsIMOYTOJIHLHOTO JlokasbIBaTh: JIEeMMy O https:.//resh.edu.r
40 MapasTeenmmnena NEePIEeHIUKYIISIPHOCTH JIBYX } u/subject/17/10/
MapajuIeNIbHBIX MPSMBIX K TPEThEH
41 Brrumncienre 1iuH OTPE3KOB B KyOe 1 TIPSIMOIT; TEOPEMBI O CBS3H MEKIY

MPSIMOYTOJILHOM Mapajuieenuree

MapalJICJIbHOCTBIO MPAMBIX U UX




[leprieHAUKYIAPHOCTD MPSIMON U TIOCKOCTH.

42 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH
[TepieHIUKYIAPHOCTD MPSMOU U INIOCKOCTH.

43 [Tpu3Hak NeprneHIuKyJIIPHOCTH IPSIMON U
IUIOCKOCTH
Teopema 0 CylIeCTBOBAHUM U €AMHCTBEHHOCTH

44 IPSIMOM, IPOXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA
Y IIEPIIEHANKYJISIPHON K ITIOCKOCTH

45 [1nockocTu U nepneHAUKYISIPHbIE UM IIPSIMbIE B
MHOTOTpaHHHUKaX

46 [InockocTu U nepneHAUKYISIPHbIE UM IIPSIMbIE B
MHOTOTpaHHHKaX

47 [lepnennukynsp u HaknoHHas. [locTpoenue
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSAMYIO

48 [Tepnienaukynsap u HakioHHas. [locTpoeHue
NEePIEeHIUKYIIApa U3 TOYKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsmas u
oOpatHasi)

50 Teopema o Tpéx nepneHAUKYIApax (mpsmas u
oOpatHasi)

o1 VYroa Mexy CKpelMBaroMMHCS MPSIMbIMH

59 [Touck nepneHaUKYIAPHBIX MPSAMBIX C IIOMOIIBIO

NEePIEeHIUKYISIPHBIX TIOCKOCTEN

MEPIEHUKYISIPHOCTBIO K IIJIOCKOCTH.
JloKa3pIBaTh: TEOPEMY, BBIPAXKAIOLLLYIO
MIPU3HAK NIEPIECHANKYIIPHOCTH
IIPSIMON U TUNIOCKOCTH; TEOPEMY

0 CYLICCTBOBAHUU U €JUHCTBEHHOCTHU
NPAMOM, NPOXOASAIIEH Yepe3 JaHHYIO
TOYKY U IEPIIECHIUKYIISIPHOU K JAHHOU
IIJIOCKOCTH.

N300paxaTs B3aUMHO
NEPIECHIUKYIIPHBIE IPSIMYIO U
IIJIOCKOCTB.

DopMyIMpoOBaTh CBOUCTBO
MEPIEHIUKYIISIPA 110 OTHOLIEHUIO K
IIJIOCKOCTH.

[TonyuaTe npencTaBieHNe O 3HAYECHUH
NEPIEHIUKYIISpa A1 APYTUX
oOnacreii HaykH ((pu3uKa, SHEpreTrKa,
Ja3epHble TEXHOJOTUHN), B peaIbHON
KU3HH (TEXHUKA, OKPYKAIOIIast
oOcTaHoBKa). JlOKa3bIBaTh
YTBEPKJICHHUSI, CBSI3AHHBIE C
MIPOCKLUEN MTPSMOH Ha TUIOCKOCTb,
HETIEPIIEHIUKYISIPHYIO K OTOU
psAMoH. JIOKa3bIBaTh TEOPEMY O TPEX
MEPIEHIUKYISIPAX U TEOPEMY
00paTHyIO TeopeMe 0 TPEX
nepneHuKkyisipax. [lomyqdars
MpeJCTaBIeHHE 00 OPTOTOHATBHOM
MIPOEKTUpOBaHUU. J[OKa3bIBaTh
TEOPEMY O MPOEKIMU TOYKH HA
MPSMYIO.

Pewrates crepeomerpruyeckue 3anaum,
CBSI3aHHBIE C NIEPICHANKYIISIPHOCTBIO

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/




53

OpTtoroHanbHOE IPOEKTUPOBAHKE

[TocTpoenue ceuenuit Kyoa, MpU3MbI, MPABHUILHON

IpsIMOM U TUIOCKOCTH. PemaTe

IIPUKIAAHBIC 3aJ1a4, CBA3aHHEBIC C https://resh.edu.r

Hax0XJICHUEM F€OMETPUUECKHUX .
54 N aXOXKACHUEM TCOMETPHHCC u/subject/17/10/
MApPaMUJbI C TIOMOIIBK OPTOTOHAJIBHON MPOEKIIUU BeNUYMH. Pemars crepeomerpuueckue
3a71a4M, CBA3aHHbBIC C IPUMEHEHUEM
55 HOCTpOCHI/IC CCUCHUU KY6a, IIPHU3MBI, ITPAaBUJIbHOU TEOPEMBI O Tpéx [EePHEeHAUKYIISIPaX,
MAPAMUIBI C IIOMOILBI OPTOrOHAJIBHOM MPOEKIIUU HAaXO0XJIECHUEM PACCTOSIHUM,
CummeTpusi B IPOCTPAHCTBE OTHOCUTEILHO TIOCTPOEHHEM NPOEKINi. CpaBHUBATh https://resh.edu.r
. Y aHAIM3UPOBATh YTBEPKICHUS C .
56 IUIOCKOCTH. [ImockocT cumMeTpuii B p yTBep u/subject/17/10/
LIEJIBIO BBISBJICHUS JIOTUYECKU
MHOTOrpaHHHKax KOPPEKTHBIX U HEKOPPEKTHBIX
57 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U paccyx1eHuil. AHAJIU3UPOBATH U
IJIOCKOCTH KakK CIIE€ACTBUE CUMMETPUHU MOJCIIMPOBATE Ha A3BIKC I€OMETPUHU
N N peanbHbIe CUTyalluu, CBA3aHHbIE
[IpaBunpHbIE MHOTOTpaHHUKU. Pacy€r paccTosiHUi .
58 C NEPIECHINKYJISIPHOCTBIO PSIMOM U
OT TOMIKHM JI0 ILI0CKOCTH IIOCKOCTH; UCCIIEN0BATH
59 IIpaBuibHBIE MHOTOTpaHHUKU. Pacu€T paccTosiHui TIOCTPOEHHBIE MOJENH, B TOM YUCIIE U
OT TOYKH JI0 TUIOCKOCTH C MCTIOIh30BaHKUEM allfapara anreopsl
CnocoObl OIyCTUTh NEPIEHANKYISPDI:
60 CUMMETPHUSI, CABUT TOUYKHU IO TapaJIICIbHOM
IpsAMOit
61 CnBur no HenapasieIbHOU MPSIMON, U3MEHEHUE
paccTosHu
62 Koumponvnas paboma "Bzaumnoe pacnonodxcenue
NPAMbBIX U NIIOCKOCmel 8 npocmpancmee”
[ToBTOpEHME: Yroa MEXIY NPSIMBIMU HA
p yr Ay TP AKTyanu3upoBaTh (HaKThl U METOIbI
63 MJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJILHOM TTaHHMETpHH, peieBaHTHBIE TEME,
TPECYTrOJIbHUKEC, TCOPpEMa KOCUHYCOB MPOBOJUTH AHAJIOTHH.
64 [ToBTOpEHME: YrOa MEXKIY CKPEUIMBAIOIIUMUCS ®opMyInpOBaTh ONPEACICHNE

IPSIMBIMU B IPOCTPAHCTBE

JBYTPaHHOI'O yIJIa.




65

66

FCOMeTpI/ILIGCKI/IC MCTOAbI BEIYUCIICHUA yIJia
MCKAY NPSAMBIMHA B MHOTI'OI'PAaHHUKAX

JByrpanubiii yroj. CBOMCTBO JUHEUHBIX YIJIOB
JIBYTPaHHOIO yTJia

67

68

[lepnennukynspHele miaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYIJISPHBIX IIOCKOCTEH

[Ipu3Hak neprneHIuKyJISIPHOCTH TIIOCKOCTEN;
TeopeMa O IpsIMOil epeceueHus IByX IIOCKOCTEN
NEePHEHANKYIISIPHBIX TPEThEU IITIOCKOCTH

69

[IpsiMoyToNBHBIN Mapauienenunesn; Kyo;
U3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenue1a

70

71

72

TeopeMa 0 rMaroHany NpsAMOYTOJIbHOTO
napaielienunesa u clecTBUe U3 Heé

CTepeOMeTpI/I‘leCKI/IC U MPpUKJIaAHBIC 3a/1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX U IIJIOCKOCTU

[ToBTOpEHME: CKpeUIBaIOLINECs NMPSMBIE,
napaiesbHble TUIOCKOCTH B CTaHIAPTHBIX
MHOT'OI'paHHHKaX

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKTY
CKPEITUBAIOIIMMHUCS TTPSIMBIMH B TIPOCTHIX
CUTYaIUAX

74

PaccrosiHue OT TOYKH 10 TNIOCKOCTH, PACCTOSIHUE
OT IPSIMOM JI0 TJIOCKOCTH

Jloka3piBaTh CBOMCTBO PABEHCTBA BCEX
JIMHENHBIX YIJIOB ABYTPAHHOIO yrJja.
KnaccuduiupoBars AByTrpaHHBIE YTIIbI
B 3aBUCUMOCTH OT UX I'PagyCHOU
Mepbl. POpMYJIUPOBATH ONIPEACIICHUE
B3aUMHO NEPIEHIUKYIISPHBIX

https://resh.edu.r
u/subject/17/10/

IJIOCKOCTEN. JI0Ka3pIBaTh TEOPEMY O https://resh.edu.r
IIPU3HAKE MEPIIEHANKYIIPHOCTH IBYX u/subject/17/10/
IIJIOCKOCTEM.

dopmynupoBaTh CIEICTBHE

(13 mpr3HaKa) 0 NepIEeHAUKYIIPHOCTH
IJIOCKOCTH, KOTOpast
MEpIEeHIUKYIIIpHA NPSIMOH, 110

KOTOpOﬁ MMEPECCKAOTCA ABC
IIIIOCKOCTH, 3THU IIJIOCKOCTSM.
I[OKBBBIB&TB YTBCPIKACHUSA O €TI0

CBOMCTBAX; TEOPEMY U CIICICTBUE W3
He€ 0 IMaroHAJIAX MPSAMOYTOJIBHOTO
napajuiesIenunesaa.

Pemrates crepeomeTpruyeckue 3agauu,
CBS3aHHBIE C IEPIICHINKYISIPHOCTD
MPSAMBIX U INIOCKOCTEH, UCIIOIb3YS
IJIaHUMETPUYECKHE (PAKThI U METOBI.
[IpoBOAUTH JIOTUUECKU KOPPEKTHBIE
JTIOKa3aTelIbHbIE PACCYXKIACHUS ITPU
peLIeHUU T€OMETPUYECKUX 3a/1aY,

CBA3aHHBIX C NCPICHAUKYIAPHOCTBIO
IJIOCKOCTEH. https://resh.edu.r
AHaJ'II/ISI/IPOBaTI) U MOJCIIMPOBAThL Ha u/su biect/17/10/
SA3BIKC TCOMCTPHUU PCAJIbHBIC

CUTyalluu, CBJA3aHHBIC C

HepHeHI[I/IKyJI}IpHOCTBIO HpSIMBIX H
IJIOCKOCTEN.




Brlunciienre pacCTositHUM MEXIY

75 CKPEIIMBAOIIMMUCS IPSAMBIMHU C IOMOLIBIO
MEPIECHINKYJISIPHOMN TIIOCKOCTH
TpéxrpaHHblil yroJi, HEpaBEeHCTBA JJIs

76 TpexrpanHbixX yriaoB. Teopema ITudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO
yria

77 DneMeHTHI chepuuecKoil reOMEeTpUU:
reoIe3M4YeCcKre JIMHUMU Ha 3eMIie

78 Konmponvnas paboma "Yenvr u paccmosinusa”

79 Cucremaru3zainus 3HaHUN "MHOTOTpaHHUK U €0
3JIEMEHTHI"

80 ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamuja

81 [Ipusma. [IpsiMast U HaKJIOHHAS IPU3MBIL.
[IpaBunpHas npuzma

82 IIpssMo# napaienenunesn, NpsMoyroabHbIi
napasuienenumnesn, Kyo

83 Beinykinbie MHOrorpanHuku. Teopema Dinepa

84 Boinykinbie MHOrorpanHuku. Teopema Oiniepa.
[IpaBunbHbBIE U TONYPABUIbLHBIE MHOTOTPAaHHUKA

85 Koumponvnas paboma "Mnoeoepannuxu”

HccnenoBaTth MOCTPOEHHBIE MOAEIH,
B TOM YHCJI€ U C UCIIOJIb30BAHUEM
ammapara anreopsbl.

Pemarp npuknaanbie 3a1a4u,
CBA3aHHBIC C HAXOXICHUEM
FeOMETPUUECKUX BEIMYUH

Paborath ¢ ydeOHUKOM: 33a/1aBaTh
BOMPOCHI, IeTIaTh 3aMEeYaHusl,
KOMMCHTAapHHU.

AHanM3MpOBATh pEUICHUE 3aJaUH.
Pucosars BBIITYKJIBIC MHOT'OTPaHHUKHN
C 3aJJaHHBIMU CBONCTBaMU,;
BOCCTAaHABIIMBATE OOIINI BUJI
BBIMMYKJIOTO MHOTOTPAaHHHUKA 10 IBYM
€ro IPOEKIIHAM.

Jlokxa3bIBaTh CBOMCTBA BBIMYKJIOTO
MHOIr'OrpaHHUKa.

PucoBaTh BBIMYKJIbIE MHOTOTPAHHUKHT
C pa3Hoi 3isIepoBO
XapaKTEPUCTUKOM; UCCIEI0BATh
BO3MO>KHOCTH TIOJIYYCHHS pe3ybTara
TIpY BapbUPOBAHUU JAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIIBHBIX
MHOTOTpaHHUKOB. [ImaHupoBaTh
IIOCTPOCHUE NTPAaBUIIBHBIX
MHOT'OI'PpaHHUKOB Ha MOBCPXHOCTAX
JPYTUX IPaBUIBHBIX MHOTOTPAHHUKOB

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/




https://resh.edu.r

86 [TonsaTue BeKTOpa HA MIOCKOCTH U B IPOCTPAHCTBE 1 u/subject/17/10/
87 CyMMa BEKTOPOB 1 AKTyanu3upoBaTh (DaKThl U METOJIBI
a8 p 1 IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
a3HOCTB BCKTOPOB MIPOBOJIUTH AHAJIOTHUH.
89 IIpaBuyio napaenenunena 1 OnepupoBarh MOHATUAMHU: BEKTOP Ha
90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1 IIJIOCKOCTH U B ITPOCTPAHCTBE,
p 5 . KOMIUIaHapHBIE BEKTOPHI. [IpuBOAUTH
o1 a3JI0’KeHUE BEKTOpa Mo 6a3ucy TpEéx BEKTOPOB, 1 IPHMEpHL GH3HUCCKIX BEKTOPHEIX
HE JIeXKAIIUX B OJJHON MIIOCKOCTH BETHUMH.
92 CkansipHO€ NMPOU3BEICHHE 1 OcBauBaTh IpaBuUIa BHIMOJHEHUS
JEUCTBUM CII0KEHUS U BBIYUTAHUS https://resh.edu.r
Brrauciienue yria Mexay BEKTOpaMu B BEKTOPOB, YMHO)KEHHSI BEKTOpa Ha : o
93 y Y P 1 POB, yM p u/subject/17/10/
POCTPAHCTBE YHCIIO.
Jlokxa3bIBaTh NMpHU3HAK
94 [Ipocreitmue 3aga4n ¢ BEKTOpPAMHU 1 KOMILUIAHAPHOCTHU TPEX BEKTOPOB.
JloKa3bIBaTh TEOPEMY O PA3IIOKEHUH https://resh.edu.r
95 IIpocTeiinue 3a1a49u ¢ BEKTOPAMH 1 1060ro BEKTOpa 110 TPEM AaHHBIM u/subject/17/10/
HEKOMITJIAHAPHBIM BEKTOpaM
96 [Ipocreiimme 3aqaun ¢ BEKTOpaMu 1
97 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
Pemrats crepeomerprueckue 3a1a4un
99 O606H.ICHI/IC U cucreMaTusanus 3HAHUHI 1 Ha J0Ka3aTeJIbCTBO MAaTEMATUUYECKUX
100 Hmoeosas konmponvhas paboma 1 OTHOUICHUH, HAXO0XKICHUC
reOMETPUYECKUX BETHYUH (JIJTUH
101 Umoeosas konmponvHas paboma 1 P . N ( ’
YTJI0B, TUIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh NpH pEIEHHH https://resh.edu.r
CTEPEOMETPUUECKUX 33129 u/subject/17/10/
102 O06o00611eHre U cucTeMaTu3alus 3HaHu| 1 TUTAHUMETPHYECKHE (DAKTBI U METOIBI.

[IpoBOANTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTelIbHbIEC PACCYXKACHUSI TPU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

pELIEHNN CTEPEOMETPUUECKUX U
IUITAHUMETPUUECKUX 3ajiau.
CpaBHI/IBaTB 1 aHAJIM3UPOBATH
peabHble CUTYalluu U BbISIBIIATh
BO3MOKHOCTb €€ MOJICIIMPOBAHUs Ha
A3BIKE TEOMETPUU.

MogaenupoBaTh peaabHy0 CUTYaLHIO
Ha A3bIKE T€OMETPUHU U UCCIIE0BATh
IMOCTPOCHHBIC MOACIIU, B TOM YUCJIC U

C UCIIOJIb30BAHUECM allllapara aJ'IFe6pr.

Hcnons3oBarn KOMITBIOTCPHBIC
IIPOrpaMMBl IIPU PELICHUH 3a/1a4.
[TonyuaTs npencraBiieHue O
TE€OMETPHUH KaK O Pa3BUBAIOILEHCS
HayKe, UCCIIEYIOIEH OKPYKAIOIIHM
MUD, CBA3aHHOM C peaJbHbIMU
00BbEKTaMH,

IIOMOTAIOIIEN PELIUTh pPeallbHbIE
JKU3HEHHBIE CUTYAllUU O POJIN
CTEpPEOMETPUU B Pa3BUTHH
COBPECMCHHBIX NMHKCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHI/IBaTI) 1 aHAJIM3UPOBATH
YTBEPKACHHUSI C LIENBIO BBISABICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKIECHUH.
HccnenoBaTh MOCTpOEHHBIE MOJIEIH.
Hcnonb3oBath 1U(POBHIE pecypChl

K/P -6 u.

https://media.pros

v.ru/ege/




11 KJIACC

Ne Tema KoimuecTBo Buabl 1eAreJ bHOCTH DJIeKTpOHHbIe NN (ppoBbIE
ypoka aKaJgeMHYecKHX o0pa3oBaTe/bHbIE Pecypchl
n/n 4acoB
[ToBTOpenue Tembl "KoopauHaTel A ]
1 1 KTYallU3UpOBaTh YaKThbl U https://resh.edu.ru/subject/17/11/
BEKTOpa Ha IJIOCKOCTH U B METO/IbI ITAHUMETPHH,
n
MIPOCTPAHCTBE pEJIeBaHTHBIE TEME,
) [ToBropenue tems "CranspHoe 1 IIPOBOJUTD aHAJIOTUN. https://resh.edu.ru/subject/17/11/
MPOU3BEJCHNE BEKTOPOB" CroymTs sieficTaus ¢
BEKTOPAaMU K aHAJIOTMYHBIM _
3 IToBTopenue Temb! "Brruucienne yria 1 JCHCTBHSIM C X https://resh.edu.ru/subject/17/11/
MEXy BEKTOpaMH B pOCTpaHCTBE" KOOP/IMHATAMH.
[ToBTOpenue Temsl "YpaBHEHUE BenomuuTts onpenenexnue
4 IIPSIMOM, MPOXOAAIEN YEPE3 ABE 1 CKaJ}’IpHOFO YMHOXCHUA 1 €TO
e — CBOMCTBA. BBIUmncIiATS €
MTOMOLUIBIO CKAJSIPHOTO .
5 YpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1 YMHOYCHHS [UTHHBI BeKTopoB, =~ Nttps://resh.edu.ru/subject/17/11/
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax YIJIbI MEX1Y HUMU,
6 VpaBHEHHE MIOCKOCTH, HOPMAaTb, L yCTaHaBJIHBATH
MEepPHIEHIUKYISIPHOCTh
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax CPTICHAMKYIAPHOC
BEKTOpPOB. BEIBOIUTH
7 BeKTOpHOE TIpOH3BEICHHE 1 ypaBHEHHUE MIIOCKOCTH 1 https://resh.edu.ru/subject/17/11/
(hopmyny paccTOSTHUS OT
3 JIuHeliHbIC HEPABEHCTBA, JIMHEWUHOE 1 TOYKH J0 IIJIOCKOCTH.
NPOrpaMMHpOBaHHE Pemate 3a)1atH:1, couerast }
- . KOOPJAMHATHBIA U BEKTOPHBIIN
MHENHbIE HEPABEHCTBA, JIMHEHHOE
9 p ’ 1 MeTo bl [IpoBoauTh
1IpOrpaMMHUPOBAHHUC JIOTUYECKH KOPPEKTHBIE
10 AHaTMTHYECKHE METO/IbI pacyéTa yria 1 JIOKa3aTeJIbHBIC PACCYKICHUS https://resh.edu.ru/subject/17/11/

MECXKAY MPsAMBIMHA B MHOTI'OI'PAaHHUKAX

MIpH pelIeHUn




AHanUTHYECKHUE METOIbI pacuéTa yria

TCOMCTPHUYICCKHUX 3adaY Ha

11 MEXY INIOCKOCTSIMU B HPUMEHCHHE
MHOTOTPaHHHKAX BEKTOPHOKOOPIUHATHOIO
o MeToAa. AHAU3UPOBaTh U
12 OpMyJla PacCTOAHUS OT TOYKH J10 MOJIETHPOBATH HA S3BIKE
IUIOCKOCTH B KOOpAMHATaX FCOMETPHH PealbHbIC
13 HaxoxeHue paccTosiHui OT TOUYKH 10 CUTYyaIlMH, CBSI3aHHBIC https://resh.edu.ru/subject/17/11/
IUIOCKOCTH B KyOe BEKTOpPaMM U KOOPIUHATAMH.
HccenenoBaTh NOCTPOCHHBIE
HaxoxaeHnue paccTossHUiM OT TOYKHU 10 P
14 B MOJIEJIA, B TOM YMCJIE U C
IUIOCKOCTH B MPAaBUJIbLHON TUPaMUIE HCTIO/B30BaHHEM alllapaTa
anreopsl.
Koumponvnas paboma Hcnonssosarh
15 O — KOMIIbIOTEPHBIE IPOTPAMMBI.
P 3HaKOMMTbHCS C UCTOPHUEH
pa3BUTHs MaTEMaTUKU
16 CeueHust MHOTOTPaHHUKOB: Crpouts ceveHus. https://resh.edu.ru/subject/17/11/
CTaHJapTHBIE MHOTOI'PAHHUKHU Pemats crepeomerpuyeckue
3a/a4d Ha JI0Ka3aTeJIbCTBO
CeueHunss MHOTOTPAaHHUKOB: METOJT .
17 MaTeMaTUYEeCKHX OTHOIICHHIHA,
B
cieno HaXO0XJACHUE TEOMETPUUECKUX
CeueHust MHOTOTPAHHUKOB: BEJIMYUH (JIJIMH, YTJIOB,
18 CTaHapTHBIE IUIOCKOCTH, IIEPECEUEHUS IO/, 00BEMOB).
IPSIMBIX U ILUIOCKOCTEHH Hcnons30BaTh Npu pelieHnN
CTEPEOMETPUYECKUX 3a/1a4
[TapannenbHble TPSIMbIE U TNIOCKOCTHU: : '
19 p p IUTAHEMETpIYecKHe (haKTh i https://resh.edu.ru/subject/17/11/
napasuieJIbHble CeUeHUS MeTo161. TIPOBOAUTE
20 [TapannenbHble IPsIMbIE U TNIOCKOCTHU: JIOTHYECKH KOPPEKTHbBIE
PacuéT OTHOIIEHNIT JI0Ka3aTeNbHbIE PACCYKICHUS
MIpH pelIeHun
[TapannenbHble NpsIMBbIE U IUIOCKOCTH: .
21 YITBI MEIKITY CKPEIIMBAIOMHMHCA CTCPCOMCTPHUYICCKHUX 3a/1a4. https://resh.edu.ru/subject/17/11/

MMpAMBbIMHA

CpaBHUBaTh U aHATTU3UPOBATH
peanbHbIe CUTYyalluu U




22

23

24

[lepnenauKynsipHbIE TPSIMBIE U
IUIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIEHIUKYIISPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOIPAHHUKOB

[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: TEOpeMa O Tpex
NEePHEHANKYIISpax
[leprieHquKyNApHBIEC TIPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHHKaX

25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JJIsI
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

26

27

28

29

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IAJIEH, COOOpaXKEeHUsI TTOT00MS

[ToBTOpEeHwMeE: MIoMAAN
MHOTOYTOJTEHUKOB, (POPMYJIBI JIS
TJI0IAJIEH, COOOpaXKeHUsI IO 100U
[Tnomaau ceyeHunii MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpaKeHUs o100us
[Tnomany ceueHnit MHOTOTPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpaKeHUs o100us

30

Koumponvnas paboma "llosmopenue:
MHO202PAHHUKU, CeYeHUs]
MHO202PaHHUK08"

BBISIBJISITH BO3MOYKHOCTE €€
MOJICIIMPOBAHUS Ha SI3BIKE
TEOMETPHUH.

MopenupoBaTh peaibHYIO
CUTYAIIUIO Ha SI3bIKE
T€OMETPUHU U UCCIIEA0BATh
MOCTPOEHHBIE MOJIENH, B TOM
YHCIIE U € UCIOJIL30BaHUEM
ammapara anreOpsbl.
Hcnonb3oBath
KOMITBIOTEPHBIE MPOTPAMMBI
MIPU PEIICHUH 3a1a4

https://resh.edu.ru/subject/17/11/

https://media.prosv.ru/ege/

https://media.prosv.ru/ege/




31

32

O0BEM Tema. O6beM IPSIMOYTOJILHOTO
napaienenumeaa

3amaun 06 yaBOeHUH Ky0a, O
KBaJpatrype Kyba; O TPUCEKIIMH yTjia

33

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapajlIeyICITHITe 1A

34

35

36

37

[IpuknanHbie 3a1a4M, CBSI3aHHBIC C
BBIUMCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO TIapajlIeyICITHITe 1A

O0BEM IPSAMON TPU3MBI

CrepeomMerpuueckue 3aJaun,
CBSI3aHHBIE C BHIYMCIEHUEM 00HbEMOB
IPSAMOM TIPU3MBI

[TpuknanHble 3aauu, CBA3aHHBIE C
00BEMOM NPSIMOI PU3MBI

38

Brrunciaenne 00bEMOB TE ¢ HOMOILBIO
onpenenéHHoro uuaTerpaiga. Oopém
HAKJIOHHOM MPU3MBI

39

40

Brruncnenue 00EMOB T C ITOMOIIIBIO
onpenenéHHoro uaTerpaiga. Oobém
MAPaMUJIBI

dopmyna 00bEMa MUPaMHIBL.
OTtHomieHNEe 00BEMOB TUPAMU]T C
00LINM YTIIOM

CB00OOHO ONIEpUPOBATH
MIOHATHSIMHU: 00BEM Tea,
00BEM MPSMOYTOTBHOTO
napajuiejenumnesa.
dopMyHpoOBaTH OCHOBHBIC
CBOMCTBA 00BEMOB.
JlokxaspiBaTh TEOPEMY 00
00BEME MPAMOYTOJILHOTO
napajuiesienuIe/1a, CIeICTBH
M3 HEE.

Pa3pe3aTs MHOTOrpaHHHUKH,
MIEePEKIIAIbIBATh YACTH.
Pemate crepeomerpruueckue
3a7a4M, CBSI3aHHBIE C
BBIUHCIIEHHEM 00BEMA
MPSIMOYTOJTBHOTO
napauieNenuneaa, Ipu3Msl.
CpaBHUBAThH ¥ aHATTU3UPOBATH
YTBEPKACHHUSI C LETHIO
BBISIBJICHUS JIOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCcyXIeHHi.
AHanusupoBatrb U
MOJICTTUPOBATh HA S3BIKE
TeOMETPHUH pPeallbHbIC
CUTYAITUH, CBSI3aHHBIC C
00BEMOM MIPSMOYTOIHHOTO
napajuiesienuIeaa, MPU3MbL,
MAPaMHUJIBL.

HccnenoBaTth mOCTpOCHHBIE
MOJICJIA, B TOM YHUCJIIE U C

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




41

42

43

dopmyna 00bEMa MUPAMHIBL.
OTtHomIeHne 06bEMOB MTUPAMUJL C
00LIUM YIJIOM
CrepeomeTpuyeckue 3a1au,
CBsI3aHHBIE C 00bEMaMU HAKIIOHHON
HPU3MBI

CrepeomeTpuyeckue 3a1a4u,
CBsI3aHHBIC C 00BEMAMU TTHPAMHUIBI

44

45

46

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM NPU3MBI

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMUIBI

[Tpumenenne o6bEMOB. Boruncnenue
pPacCTOSIHUA A0 MIOCKOCTH

47

48

49

Koumponvnas paboma "O6vém
MHO2o2panHuKa"

[{unuHAprYecKas MOBEPXHOCTb,
o0pasyromye UINHAPHYECKON
MIOBEPXHOCTH

unuaap. [Ipsamoi KpyroBoi HUIMHAD.
[Tnomans MoBEepXHOCTH UIMHAPA

50

KoHnueckas noOBEpXHOCTS,
00pa3yromnme KOHNIeCKOM
nosepxHoctu. Konyc

51

CedeHue KOHyca MIOCKOCTHIO,
napauIeIbHOM MJIOCKOCTH OCHOBAHUS

WCIOJIb30BaHUEM armapara
anreopsl.

BpIBOAUTH OCHOBHYIO
HHTETPAIbHYIO (POopMYITy IS
BBIYMCJICHHS 00HEMOB TEIL.
JlokxaspIiBaTh TEOPEMY 00
00bEME HAKIIOHHOM MPU3MBI
Ha IpUMepe TPEYroIbHOM
MPU3MBI U JIJIS1 TPOU3BOJIBHON
npu3Mbl. Jloka3piBaTh
TeopeMmy: 00 00bEme
nUpamMubl, GopMyIHpoBaTh
CIICJICTBUS U3 Hee: 00bEM
yCeu€HHOM MUpaMUIbIL.
BeBoguts hopmyy s
BBEIYUCIICHUS 00BEMOB
YCEUEHHOW MUPAMUIBI

CB0060OHO ONEpUPOBATH
MOHATUSMU: [IAJIHHIPAYECKAS
MOBEPXHOCTb, IIUITUHJIP.
N3yyats criocoObl mostydeHus
LWIMHAPUYECKON
MMOBEPXHOCTH, IIHITMH]IPA.
N300pakaTh IUIMH]IP U €TO
CEUEHHSI IIIOCKOCTHIO.
CB0060HO ONIEPUPOBATH
MOHATUSIMU: KOHUYECKast
MIOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHYyC. M3y4yaTh

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




52

53

Yceu€nnsiii konyc. 3o0paxeHue
KOHYCOB M YCEUEHHBIX KOHYCOB

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MIOJTHOM TTOBEPXHOCTH KOHYCa

54

55

56

57

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

CrepeoMeTrpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
IIOCTPOEHUEM CEYEHUH LUIUHAPA,
KOHyCa

CrepeoMeTrpuueckue 3ajaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEYEHUH LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

58

IIpuknagHeie 3a1a4n, CBSI3aHHBIE C
UWIAHAPOM

59

Cdepa u map

60

[Tepeceuenne cdepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
MJIOCKOCTHIO. B 1 n3o0pakenne
mapa

61

[Tepeceuenue cdeps! u 1mapa c
iockocThio. Kacanue mapa u cdepbl
MJIOCKOCTHIO. B 1 n3o0pakenne
nrapa

CTIOCOOBI OTYYCHHUS
KOHHUYECKOW ITOBEPXHOCTH,
KOHYCa.

N300paxaTh KOHYC U €ro
CEUEHUs II0CKOCTBIO,
IIPOXOJALIEH Yepe3 oCb, U
IIJIOCKOCTBIO,
NEPIEHIUKYIAPHOU K OCH.
BeBoauTh hopmMysl st
BBIYMCIIEHHsI OOKOBOI 1
IIOJTHOW ITOBEPXHOCTEU T
BpaleHus. Pemars
CTEpPEOMETPUYECKHE 3a/1a4H,
CBSI3aHHBIE C TEJIaMU
BpalllEHUs1, HAX0XKJIEHUEM
rIonaan GOKOBOH U MOJHOMN
MTOBEPXHOCTHU, IOCTPOECHUEM
ceyeHuil. Mcnonb3oBaTs npu
pelIeHny 3a1a4
IUTAHUMETpUYECKUe QaKkThl U
Metoasl. CpaBHUBATH U
aQHAJIN3UPOBATh YTBEPKICHUS
C LIEJIBIO BBISIBJICHUS
JIOTUYECKH KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKICHUMN.

AHanusupoBatb U
MOJIETTUPOBATh Ha S3bIKE
TE€OMETPUH pPEATIbHBIE
CUTYallUH, CBSI3aHHBIE C
KOHYCOM M LIUJIMHJIPOM.
HccnenoBath mOCTpOCHHBIE
MOJIENIH, B TOM YHUCIIE U C

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://media.prosv.ru/ege/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




Ypasuenue chepsl. [Lmomans chepsr n

62 » y
e€ yacrei

63 Cummetpus chepsl U mapa
CrepeomeTpruecKue 3aauu Ha

64 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOECHUEM UX CEYEHUM MIIOCKOCTHIO
CrepeomeTpHuuecKue 3aa4u Ha

65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOECHUEM UX CEYEHUM MIIOCKOCTHIO

66 [Tpuknanueie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom
[ToBTOpPEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIIEHUS B
OKPYKHOCTH, CTaH/IapTHBIE TIOJJOO0MS

68 Pa3znuunble kOMOMHALIMY TeJ BpallleHus
¥ MHOTOTPaHHUKOB

69 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

71 Koumponvnas paboma "Tena u

nogepxrHocmu epaujerus”

HCII0JIb30BAaHUEM alIapara
anreopsl

AxTyanu3upoBaTh (pakThl U
METO/Ibl IJITAHUMETPUH,
pEJIEBaHTHBIE TEME,
MIPOBOJUTH aHAJIOTHH.
CB006OHO ONIEPUPOBATH
MOHATHAMHU: cepa U map,
LEHTp, painyc, AMaMeTp
cdepsl 1 mapa.

HccnenoBats B3auMHOE
pacnosoxeHue cepsl u
IJIOCKOCTH.

dopmyIUpoBaTh
ONPEACIICHUE KacaTeIbHON
IJIOCKOCTH K cdepe.
Jlokxa3bIBaTh TEOPEMBI O
CBOMCTBE U IIPU3HAKE
KacaTeJIbHOW IJIOCKOCTH.
BreiBoauts hopmyny ans
BBIYHCIICHUS IO cepsl
yepe3 paauyc chepsl. Pemars
CTEpEOMETPUYECKHE 3a/1a4H,
CBsI3aHHBIE CO cpepoit U
1apoM, HaXOXKICHUEM
momaau chepsl u e€ yacTei,
MIOCTPOCHHUEM CEUYEeHUM chepbl
Y 1m1apa. AHaTu3UpOBaTh U
MOJIETTUPOBATh Ha SA3bIKE
TE€OMETPUH pPEATIbHBIE
CUTYallUH, CBSI3aHHBIE C
mapom u chepoid.

Pemates mpocTeie 3a1auu, B
KOTOPBIX (PUTYPUPYIOT

https://resh.edu.ru/subject/17/11/

https://media.prosv.ru/ege/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/9/




72

O6wém nununaapa. Teopema 06 00bEMeE
IPSIMOTO IAJIMHAPA

KOMOWHAIMH TeJ BPAILCHUS U
MHOTOI'PaHHUKOB.
Hcnonws30Bath Npyu peLIEHUN
3aJa4, CBSI3aHHbIX cO cepoil
U IapoM, IUTAHUMETPUIECKUE
¢akTel U MeTo1bl. Pemiath
CTEpPEOMETPUYECKHE 3a/1aUH,
CBSI3aHHBIE C TEJIaMHU
BpALICHHUS, TIOCTPOCHUEM
CEUeHMI TeJl BpaLleHuUs, C
KOMOUHAIMSIMU TeJ
BpALICHUS U
MHOTOTPAaHHHUKOB.
[IpoBOIUTH JIOTHUECKU
KOPPEKTHBIE JI0Ka3aTeIbHbIE
paccyXJIeHHsI IpU PELIeHun
reoMeTpUYECKUX 3374,
CBSI3aHHBIX C
MIEPIICHIUKYIISIPHOCTHIO
IIJIOCKOCTEM.
AHanu3upoBath U
MO/JIEIUPOBATh HA S3bIKE
TEOMETPHH peabHbIe
CHUTYalllH, CBSI3aHHBIE C
MHOTOTPaHHUKAMH.
HccnenoBaTh MoCTpoeHHbIE
MOJIETIN, B TOM YHCIIE U C
UCIOJIb30BAHUEM alllapaTa
anreopsl

CB0060HO ONIEPUPOBATH
MOHATHAMH: 00BEM Tea,

https://resh.edu.ru/subject/17/11/




73

74

Berurcienue 00bEMOB TeJ ¢ IOMOIIIBIO
onpeaenéuHoro uarerpaita. Oobpém
KOHYyCa

[Tnomaay GOKOBOH M OJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BEIYUCIIEHNEM 00HEMOB
WIMH/Ipa, KOHyCca

76

77

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Y TUIOIIAU TTOBEpXHOCTEH Te"

O0BEM 11apa U MapoBOTO CEKTOpA.
Teopema 06 00bEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOTO CETMEHTA ¥ IapOBOTO
CeKTopa

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
momaaso cgepbl. COOTHOLIEHUS
MEXTy TUTOIIATMHU TIOBEPXHOCTEH H
00BEMaMHU ITOOOHEIX TEI

79

[Tomo6HbIE Tena B IPOCTPAHCTBE.
N3menenune o6bEMa mpu mogo0ouu.
CrepeomeTpuyecKHe 3a1auu,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
TeJ | TUIoNIaIel TIOBEPXHOCTEH

80

Koumponvnas paboma "Inowaou
nogepxHocmu u 00vémbl Kpyeavix men'

TUTOIIA/Ib TOBEPXHOCTH.
®dopMyInpoBaTh OCHOBHBIE
CBOHCTBa 0OBEMOB.
Jloka3bIBaTh TEOPEMBI: 00
00BEMe munmuHApa; 00 00BEMe
KoHyca. BeiBoguTh popMyiibl
JUISL BEIYUCIIEHUS 00bEMa
YCE4EHHOT0 KOHYCA.
HccenenoBaTh NOCTPOCHHBIE
MOJIEJIA, B TOM YMCJIE U C
WCIOJIb30BAHUEM alllapaTa
anreopsl.

3HaTh BO3MOXHOCTHU PELICHUS
3aa4 Ha NOCTPOEHUE
LUAPKYJIEM U JINHEUKOM, O
KJIACCUYECKUX
HEepa3peInMbIX 3a/1a9ax.
CB0060HO ONEpUPOBAThH
MOHSTUSAMU: IaPOBOI
CErMEHT, LIapOBOM CIIOH,
IIapOBOI CEKTOp, OCHOBAaHUE
U BBICOTA CETMEHTA,
OCHOBAHHWE H BBICOTA
IIAPOBOT'O CJIOA.

BeBoauTh hopMys st
HaX0XJeHUs 00BEMOB
[1apOBOTO CETMEHTA,
IIAPOBOTO CEKTOpPA, IJIOIIAIN
cdepsl. JlokaszbiBaTh TEOpEMY
00 00béme mapa. Pemarp
CTepeOMEeTPUIECKHE 3a/1a4H,
CBsI3aHHBIE C 00BEMOM 11apa,
IIAPOBOI'0 CErMEHTA,

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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IapOBOTrO CEKTOPA,
TJIOIIAIBIO CEPHI.
CpaBHMBATh U aHATU3UPOBATh
YTBEPKJICHHUSI C LIEIIBIO
BBISIBJICHUSI JIOTUUECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHU.
AHanM3upoBaTh U
MOJICJIMPOBATh Ha SI3BIKE
F€OMETPUHU peallbHbIC
CUTYaIlNH, CBI3aHHBIC C
00BEMOM 11apa, MapoBOro
CerMeHTa, apoBOro
CErMEHTa, IIOMAAbI0 ChEPHI.
CB0001HO OnIEpPUPOBATH
MOHATHEM: NMOA00HBIE TeNa B
MPOCTPAHCTBE. BhUMCIATH
00BEMBI TEN C TOMOIIBIO
OIIPEACIIEHHOTO UHTETpaa.
Pemiate crepeomerpruueckue
3a/1a4uu, CBA3aHHBIC C
COOTHOUIIEHUSIMUA MEKITY
IIJIOIIAIIMU ITOBEPXHOCTEN U
o0BEMamMu MOAOOHBIX TETl.
[TpoBoaUTH JIOTMYECKHN
KOPPEKTHBIE 1I0Ka3aTeIbHbIE
pacCyXJIeHHsI TPU PEIICHUH
F€OMETPUYECKUX 3a/1ay,
CBSI3aHHBIX C BBIYUCIICHHEM
00BEMOB TeJ € TOMOIIBIO
OTIpeIeIEHHOTO UHTETpaa,
HaX0>JICHUEM COOTHOILIECHUS
MEXIY IIOIIAIIMH




I[BI/I)KCHI/ISI IMpOCTPaHCTBA.

81 OtoOpakenusi. J[Br>keHus: 1 paBEHCTBO
¢duryp. O6mmme CBOICTBa NBIKESHUHT
Buael nBukeHN: napawuieIbHbIN

82 MEePEHOC, LIEHTpaIbHasi CHMMETPUS,
3epKajbHasi CHMMETPUs1, TOBOPOT
BOKPYT IIPSIMOU

83 [Ipeo6paszoBanust mogodus. [lpsmas u
cdepa Ditnepa

84 I'eomerprueckue 3a1aun Ha
MIPUMEHEHUE TBUKECHUS

85 Konmponvnas paboma "Bexmopubi 6

npocmpancmee"”

MOBEPXHOCTEH U 00BEMaMH
HOIOOHBIX TEIL.
AHanusupoBatb U
MOJICJIMPOBaTh Ha SI3bIKE
TE€OMETPHH peabHbIe
CHUTYAIlUH, CBSI3aHHBIC C
00bEMaMH ¥ TOBEPXHOCTSAMHU
TEl,

Ha JI0OKa3aTeJbCTBO U HA
HAXO0XKJICHHE T€OMETPHUYECKIX
BEJINYHMH

[IpumenaTs npaBuIa
BBINOJIHEHUS IEUCTBUU
CIIOJKEHHS Y BBIYMTAHUS
BEKTOPOB, YMHOKEHUS
BEKTOpa Ha YUCJIO MPHU
peuienuu 3ana4y. Haxoauts
KOOpJMHATHI BEKTOpa B
JTaHHOM 0a3uce U CTPOUTH
BEKTOP IO €r0 KOOPAWHATAM.
Bcnomuuts onpenenenue
CKQJISIPHOTO YMHOEHUS U €T0
CBOMCTBA. BEIUMCIIATE C
MOMOIIBIO CKAISIPHOTO
YMHOKEHHUSI IJIMHBI BEKTOPOB,
YTIIBI MEXTY HUMH,
yCTaHaBJIUBATh
MEePIEHANKYISIPHOCTh
BEKTOPOB. AHAJIU3UPOBAThH U
MOJIETTUPOBATh Ha SI3bIKE
T€OMETPUHU peabHbIE
CUTYalllH, CBA3aHHbIC C
(U3HYECKUMU BEKTOPHBIMU
BenmuuHaMu. VcIionp30BaTh

https://resh.edu.ru/subject/17/11/




MIpH PELICHUH 33]ad,
CBSI3aHHBIX C BEKTOpaMU B
MIPOCTPAHCTBE,
IUIaHUMETpUUecKue (pakTol U
METOJBI.

CB00OIHO ONIEpPUPOBATH
MOHATHSIMH: 0TOOpakeHHe
MIPOCTPAHCTBA Ha cels,
JIBYKEHUE MTPOCTPAHCTBA;
LEHTpaJbHAas, OCeBasi U
3epKabHasi CHMMETPUH,
napauieNbHbIN epeHoc;
paBeHCTBO U nojiooue uryp.
Jloka3pIBaTh YTBEPKACHHUS O
TOM, YTO LIEHTpAJIbHAa,
oceBas U 3epKajbHas
CUMMETpPHH, TTapaJIeTbHBIN
MEPEHOC SABISIOTCA
JBUKCHHUSIMH. BBITIOTHATE
npeoOpa3oBaHus MOJO0HS.
OnepupoBaTh MOHITHSIMU:
npsiMas ¥ cepa Diinepa.
Pemate reomerpuyeckue
3a/la4¥l C UCTIOJIb30BAHUEM
IBMKeHui. Vcrions30BaTh
MIPH PEIICHUU 33724
JIBUKCHHSI IIPOCTPAHCTBA H UX
CBOMCTBA
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O6o0matomiee MOBTOPEHUE TOHATHN U
MeTO0/I0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"ITapanienpHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

Pemrate crepeomerpruueckue
3a1a4d Ha J0Ka3aTeIbCTBO
MaTE€MaTHYECKUX OTHOIICHH,
HAax0KJICHUE F€OMETPUYECKUX
BEJIWYUH (IJIUH, YIJIOB,

https://media.prosv.ru/ege/
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O06o0maroriee MOBTOPEHUE TMOHATUN U
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allNs 3HAHWI:
"BexTops! B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
¥ METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

O6o0maromiee MOBTOPEHUE TOHATHN 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"O6beM MHOTrOrpaHHuka"

O6o0maroiiee MOBTOPEHUE TOHATHN U
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

O6o0matoriee MOBTOPEHUE TMOHATHN U
MeTO/10B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

Ob6o0611aro1iee MOBTOPEHUE MOHATHIA U
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"Tlnomaan moBepXHOCTH U 0OBEMBI
KpYIJIbIX Ted"

Hmozosas konmpoavHas paboma
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Hmozosasn konmponvuas paboma

Ioaae, 00bEMOB).
Hcnonp30Bath Ipy pelieHnn
CTEpPEOMETPUYECKUX 3a/1a4
IUTAaHUMETpUYecKue QakTsl U
METO/JIBI.

IIpoBoauTh IOTNYECKU
KOPPEKTHBIE JI0Ka3aTeIbHbIC
pacCyXAcHUs IIPU PELICHUN
CTEpPEOMETPUYECKUX U
IJIAHUMETPUYECKHX 3a]au.
CpaBHUBaTh U aHAJIU3UPOBATH
peaJIbHbIE CUTYaLUU U
BBISIBJIITH BO3MOKHOCTH €€
MOJIETIUPOBAHUsS Ha A3BIKE
FEOMETPHH.

MonenpoBaTh peanbHYIO
CUTYaIlMIO0 Ha SI3bIKE
TE€OMETPHUH U UCCIIE0BATh
MIOCTPOEHHbBIE MOJIENIU, B TOM
4HCIIE U C UCIIOJIb30BAaHUEM
anmnapara ajareOpsl.
Hcnonb3oBars
KOMITBIOTEPHBIE TPOrPAMMBI
IIpY pELICHNN 3a/]1a4.
[TonyuaTs npencraBiieHne 0
Tre€OMETPHUH KaK O
pa3BUBAIOIIICICS HAYKE,
HCCIEAYIOIIEH OKpYXkKarOIUN
MHpP, CBSA3aHHOU C peaibHbIMHU
00BbEeKTaMH, TOMOTaroIei
PElINTD peasibHbIe
YKU3HEHHBIE CUTYalLlUU O POJIU
CTEpEOMETPUH B Pa3BUTHH

https://media.prosv.ru/ege/

https://media.prosv.ru/ege/

https://resh.edu.ru/subject/17/11/
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IToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHui

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Wcropus pa3BuTUs CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH
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Hcropust pa3BUTHS CTEPEOMETPUM KAK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropust pazBUTHS CTEPEOMETPUM KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

https://media.prosv.ru/ege/

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

99

K/P-8u.
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