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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma yueOHOro Kypca «l'eoMeTpusi» yriyOnEHHOTO YpOBHS
s ooyvaromuxes 10—11 kimaccoB paspaborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
®OIT COO ¢ yuéTroM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, MPEIBABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIONIIMMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
LEJTOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W MO3HABATEJIBHOTO Pa3BUTHUA
JUYHOCTU 00YyYarOIIUXCsl.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriay0iaéHHOM
YpPOBHE — pa3BUTHE WHAUBUIYAIbHBIX CIOCOOHOCTEN OOydYaromuxcs Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISAIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOecCledYeHHWE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX TEOMETPUYECKUX 3HAHUA U JCHCTBUH,
crenupUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MPOodheCCUOHATBHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHUKH.

OCHOBHBIMH COZICP)KAaTEIBHBIMH JTUHASIMH y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaOTCS:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel U  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JIBUIKEHUS B IPOCTPAHCTBEY.

Ha wusydyenue yueOHoro kypca «l'eomerpusi» Ha yriayOln€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 "yaca B HEJIETI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npocTpancTBo. I[loHATHe 00 aKCMOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemMBarOmUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MIPOCTPAHCTBE: Mapaslie/IbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIBHOIO MNpOEeKTHpoBaHUsA. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIMU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy NpsAMBIMH B IPOCTpaHCTBe. lapamienbHOCTh IUIOCKOCTEN: MapasulesIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHANKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSIMBIEC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIICIBHBIE W IEPICHANKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroronansHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYIISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TMpsAMOM A0  IJIOCKOCTH,  HOpOeKuus  (GUrypbl Ha  IJIOCKOCTb.
[lepneHIUKYISIPHOCTh  IUIOCKOCTEN: TNPHU3HAK  NEPHNEHIUKYJISPHOCTH  JIBYX
mIocKkocTer. Teopema o TpEX nepHeHIUKyIspax.

VYriabel B MPOCTPAHCTBE: YroJl MEXAY IMPAMOM M IUIOCKOCTBIO, BYTPaHHBIN
YIOJI, JINHEWHBIN yTOJl ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKHu

Buasl MHOrorpaHHuKoOB, pa3BépTka MHororpaHHuka. Ilpusma: Nn-yrosjbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAsS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUICIENNUNET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBuiIbHas W yceu€HHas mnupamuabl. CBolicTBa pébep W OOKOBBIX TpaHei
MPaBWJIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDAHHUKH: IpPaBWIIbHAS MpU3Ma U



npaBWibHAs NUpamMuAa, MPAaBWIbHAs TPEYrojbHas MNUpaMuia M MPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomanp OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH HPABUIBHOW MHpPaMUJb,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBUJIBHOM MHOTOIPDAaHHHUKE: CHMMETpUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHUMMETpHUS IPABHIBHON
UpaMUIblL.

BeKTopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsAiTUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABICHHBIE U IPOTHBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O PpasjgOKEHUH BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsI3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJI MexXay BeKTopaMu. CKaJasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tena Bpamenust

[loHATHs: UOUIMHAPAYECKAs IIOBEPXHOCTb, KOHUYECKass IOBEPXHOCTb,
cepuueckas MOBEPXHOCTb, OOpasyrolue MoBepxHocTeld. Tena BpalieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuiesenunena v ciaeActBus u3z He€. OO0ObEéM mpsMoill u
HAKJIOHHOW MpU3MBI, HWIKHIPA, TUpaMHUibl U KoHyca. O0bEM IIapa U MapoBOro
CErMEHTA.

KomOunanuu Ten BpaimieHuss U MHoOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAs OKoJo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c



wiockocThlo. Kacanune mapa u chepsl miockocThio. IloHATHE MHOTOrpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LWJIMHAPA, KOHYyCa, IUIOaab chepbl U €€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momodbus, romoretus. Permenue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO W NEPHEHAMKYJISIPHO OCH), CEYEHHsS KOHyca (mapasuielbHbIe
OCHOBAHMIO U POXOJIAIIME YEepPE3 BEPIIMHY), CEYEHUS IIapa, METOAbI IOCTPOEHUS
CECYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHEIO NMPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIEH TIIOCKOCTH.

BeKTopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuy Hax BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXeHudA. lIpsMoyronpHas
cucrema KoopauHat B mpoctpancTBe. Koopauuatel Bektopa. Paznoxkenue Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ IpPH PEIIEHUH TeOMETPUUYECKUX
3aj1ad.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[BUKEHUS W PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl [IBWXKEHUN: TapaulebHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOILIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI U JIPYroe), yMEeHUe
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

Cc(pOPMUPOBAHHOCTh POCCUHCKOMN Ipa’KAAHCKOW MIEHTUYHOCTH, YBAKEHUS K
IPOLJIOMY M HACTOSAIIEMY POCCUHCKOW MAaTeMaTHKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX [JOCTHXKEHMM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
YKOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHE YCTOMYMBOrO Oy IyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM aClEeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIbIXa, peryisipHas (pusuueckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHUE COBEpIIATh OCO3HAHHBIM BBIOOP
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX MpoOaeM, OpUeHTAIUs
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW MJesATEeTbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMHU, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM TMO3HAHUS MUDa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEA0BATEIbCKYIO JESTEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
Bba3oBble jioruveckue aeiicTBus:

e BBUBIATH W XapaKTEepU30BaTh  CYILIECTBEHHbIE  IPHU3HAKH
MaTEeMaTUYECKUX  OOBEKTOB, TOHATUN, OTHOLIEHUM MEXAy TIOHSATUSAMH,
(GbopMyIupoBaTh ONpPEACIICHNs MMOHATHI, YCTaHABINBATh CYIIECTBEHHBIN MpPU3HAK
KJacCu(UKalMy, OCHOBaHMUS Il OOOOINEHHST M  CpPaBHEHHUS, KpUTEPUU
IPOBOAMMOIO aHAJIN3A;

e BOCHPHUHHUMATbH, (OPMYJIHPOBaTh M MNPEOOPa3OBBIBATH CYKICHUS:
yTBEpAUTENbHbIE U OTPULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

e  BBUBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM H
IpoTUBOpEUMs B (paKTax, NaHHBIX, HAOMIOJEHUAX W YTBEPXKICHUSX, MpeasiaraTh
KPUTEPHUH JIs BBISIBIIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e  JIeNIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, AETYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e  TMPOBOAUTH CAMOCTOSITENIBHO  JIOKAa3aTeNbCTBA  MaTeMaTHYECKUX
YTBEPKJIEHUM (MpsMble M OT TPOTHUBHOIO), BBICTPAUBATH AapTryMEHTAIUIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U
BBIBOJIBL;



e BbIOMpATH crOCO0 perieHust yueOHo! 3a7aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOATENbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e  HCIIOJB30BaTh BOINPOCHI KAaK MCCIEAOBATEIbCKUM HHCTPYMEHT
no3HaHus, (OpPMyIHPOBATH BOMPOCH], (GUKCHUPYIOLIUME MPOTUBOpEUnE, Mpolemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UILINAI0, MHEHHUE;

e  IIPOBOAUTH  CAMOCTOSITEIBHO  CIUIAHWUPOBAHHBIM  SKCIIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAHOBJIICHHIO OCOOCHHOCTENM MAaTEMaTHYECKOTO OOBEKTa,
SBJICHHSI, TPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SIBICHUSIMHU,
IIPOLIECCaMU;

e CaMOCTOATEIHHO (OPMYIHPOBATH O0OOIIEHHUS U  BBIBOJBI  TIO
pe3ynbTartaM  OPOBEAEHHOIO  HAONIOJEHHUs,  WCCIEAOBaHUSA,  OLICHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IIEHNI;

e  IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOIIECCA, & TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

e  BBUBIATH JAePUUUTH HHGOPMALUM, JAHHBIX, HEOOXOJIUMBIX JJIS
OTBETAa Ha BOIIPOC U ISl PEIICHUS 3a/1a4U;

e  BpIOUMpaTh HHGPOPMALMIO M3 HCTOYHUKOB PA3IUYHBIX THIIOB,
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUIOB M (POPM TIPEACTABIICHNUS,

e  CTPYKTypHpOBaTh HHQPOPMALMIO, MPEACTABIATh €€ B Pa3IMUHBIX
dbopmax, WILTIOCTPUPOBATh T'paUUECKH;

e  OILIGHUBATh  HAA&KHOCTh HWH(OpPMAIIMM MO  CaMOCTOATEIHLHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS
Oo0wmenne:

e  BOCHOPUHHMMATh MU (OPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEISIMU OOIIEHUS, CHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY
3pE€HHS B YCTHBIX U MHCBMEHHBIX TEKCTAaX, JABATh IMOSCHEHUS 0 XOAY PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

e B Xoje oOCyXJeHHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOi
TEMBI, IPOOJIEMBI, peIIaeMOi 3aJaul, BHICKA3bIBAaTh WJICH, HAllEJICHHbIC Ha TMOUCK
pPEILIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;



e  TMPEACTaBIATh pPE3yJAbTaThl  pEIIeHUs  3aJauyd, SKCIEPUMEHTA,
UCCIICJIOBaHMSI, MPOEKTa, CAMOCTOATEIBHO BBIOMpPATh (opMar BBICTYIUICHUS C
y4€TOM 3aj1a4 MPe3eHTAUN U OCOOCHHOCTEN ayUTOPUU.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS
Camoopranusanus:

e  COCTaBIIAThH IUJaH, aJTOPUTM pEIICHUs 3aJayd, BBIOUpPATH CIOCOO
pemieHuss ¢ y4ETOM HMEIOIIUXCS PEeCYpCcoOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUpPOBaTh WU KOPPEKTUPOBATH BAPUAHTHI PEIICHUN € Y4ETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb, S)MOLIMOHAJIbHBIH UHTEJIEKT:

e  BIAJETh HAaBBIKAMH I103HABATCIBHOW pedIeKcuM Kak OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISL Tpoilecca M pe3ylibTaTa PEIICHUS
MaTeMaTUYECKOM 3aauu;

e  TPEABUJIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTH MpPHU PEHICHUHN
3a/1a4i, BHOCUTb KOPPEKTHBBI B JICATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBHCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;

e  OIICHMBAaTh COOTBETCTBUE pE3yJbTaTa IEJIU WU YCIOBUAM, OOBIACHSTH
MIPUYMHBI JTOCTUXKEHUS WM HEAOCTHKEHUS PE3yIbTAaTOB JICATEIbHOCTH, HAXOIUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1€ITEJIBHOCTD:

e TIOHMMATh W  WCHOJIL30BATh MPEUMYIIECTBA KOMaHAHOM U
WHJUBUAYAJIbHOW PAOO0THl MpU PEIICHUHM Y4YeOHBbIX 3ajad, MNPUHUMATH 1EJb
COBMECTHOM JEATCIbHOCTH, IUJIAHUPOBATh OPraHMU3allUI0 COBMECTHOW pPaOOTHI,
pactupenessaTh BHABI PabOT, JOTOBApUBATBHCSA, OOCYXKJIATh IMPOIECC W PE3yabTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e  Y4YacTBOBaTh B TPyHmHoBbIX ¢opmax palboThl (00CyXIeHus, 0OMeH
MHEHHI, «MO3rOBBbI€ IITYPMbBI» M WHBIE), BBIMOJHITH CBOK 4YacTh pabOTHl U
KOOPJIUHUPOBATh CBOW JCHUCTBUS C JPYTMMU 4YJE€HAMW KOMAaH]Ibl, OIICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:
e CcBOOOJHO OMEPUPOBATH OCHOBHBIMHU TIOHSTHSIMHU CTEPEOMETPUU TIPH
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;
e  TIPUMEHSTH AKCHOMBI CTEPEOMETPUM U CIEJACTBUS U3 HHUX IMpHU
pelIeHUH TeOMETPUUYECKUX 3a]1a4;



e  KiIaccuuUUpPOBAaTH  B3aUMHOE  PACIOJNIOKEHHE  MPSAMBIX B
IIPOCTPAHCTBE, IUIOCKOCTEM B NPOCTPAHCTBE, NPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE;

e  CBOOOJHO OINEPUPOBATH IMOHATHSAMH, CBA3aHHBIMU C YIJIAMH B
IIPOCTPAHCTBE: MEXKY MPSMBIMU B IPOCTPAHCTBE, MEXKIY MPSAMOM U IIOCKOCTHIO;

e CBOOOJHO OIepUpPOBATh MOHATHUSIMU, CBA3aHHBIMU C
MHOTOI'PaHHHUKaMU;

e  CBOOOJHO pacno3HaBaThb OCHOBHBIE BUJbl MHOTOTPAaHHUKOB (IpU3Ma,
NUpaMUJa, MPSIMOYTOJIbHBINA Napajuieaenunesn, Kyo);

e  KiIaccu(UIUPOBATh MHOTOTPAHHUKH, BBIOMpass OCHOBAaHUA IS
KIaccu(ukanuu;

e  CBOOOJHO OIEpPUPOBaTh NOHATHUAMHU, CBSI3aHHBIMU C CEUECHUEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

e  BBINOJHATH  MNapajUIebHOE, LEHTPAIbHOE W  OPTOrOHAJIBHOE
IPOEKTUPOBAHHE (UTYp HA IUIOCKOCTb, BBIMOJHATH W300pakeHHs (uryp Ha
IUIOCKOCTH;

e  CTPOMTH CEUYEHUS MHOIOTPAaHHUKOB  pA3JIMYHBIMM  METOJAMH,
BBIMIOJHATh (BBIHOCHBIE) IUIOCKME YEPTEXKU W3 PUCYHKOB IPOCTBHIX OOBEMHBIX
¢duryp: BUJI cBEpXY, COOKY, CHU3Y;

e  BBIUMCIATH IUIOIIAJM TOBEPXHOCTE MHOTOTPAHHUKOB (MpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOPMYIT;

e  CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUMMETpPUS B IPOCTPAHCTBE,
LEHTP, OCb W IUIOCKOCTh CHUMMETPHH, LEHTP, OCh M IUIOCKOCTb CHUMMETPHUH
duryps;

e  CcBOOOJHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U
KOOpPJWHATaM B IIPOCTPAHCTBE;

e  BBINOJHATH JCHUCTBUS HAJl BEKTOPaMU;

e  pelmaTh 33Ja4d Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHHHA U
HaXOXKJEHUE TEOMETPUYECKHX BEJIHMYMH, TMPUMEHSS HW3BECTHBIE METOIbI MpPHU
pELICHUN MaTeEMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH;

e  MPUMEHATh MPOCTEHIIME IMPOTPAMMHBIE CPEJICTBA U AIIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MPEOOPA3OBBIBATh U UHTEPIPETHUPOBATH UHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpEACTaBICHHYIO Ha YepTexax U
PUCYHKaX;

e  INPHUMEHATh TIOJyYCHHBbIC 3HAHUS HaA IMPAKTUKE: CPaBHUBATH M
aHAIM3UPOBaTh PEAIbHBIE CUTYalllH, IPUMEHSTh N3yYEHHBIE MTOHATHUS B IIPOLIECCE
MOKMCKA PEIICHUsS MaTeMaTUYeCKu c(hOopMyIMpPOBAHHON MPOOIEMBI, MOACIUPOBATH
peanbHble CUTYallud Ha S3bIKE T€OMETPHUH, UCCIEA0BAaTh MOCTPOEHHBIE MOJEIHU C



UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpeM, armnapara ainreopbl, pemarhb
MPAKTHUECKHE 3a]Ia4M, CBA3aHHBIC C HAXOXKJICHIUEM I€OMETPHUUECKHUX BEIMYUH;

e HUMETh MpEACTaBICHHS] 00 OCHOBHBIX 3Talax Pa3BUTHUS FTEOMETPUU KaK

COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
K koniy 11 kiacca oOyyaromuiics HayquTCs:

e CBOOOJHO OMEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C IIHIIMHAPUYECKOM,
KOHUYECKOU U chepruuecKoi MOBEPXHOCTIAMHU, OOBSICHATH CIIOCOOBI MOTYUYEHUS;

e  ONEpUPOBaTh TMOHATUSAMH, CBS3aHHBIMHU C TeEJaMU BpAICHUSA:
HUJIMHAPOM, KOHYCOM, chepoid U 1apoMm;

e  pacmo3HaBaTh Tejda BpauleHus (UWIMHIP, KOHYyC, chepa U map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

e  KiIaccu(puUUpPOBaTh B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;

e BBIYMCIATH BEJIMYUHBI JJIEMEHTOB MHOTOIPAaHHUKOB U TEJ BpallCHUS,
O0BEMBI ¥ TUIOHIAAM TIOBEPXHOCTEH MHOTOTPDAHHUKOB H TN BpalleHus,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmyT,;

e  CBOOOJHO OMEPUPOBATH MOHSATHUSIMH, CB3aHHBIMH C KOMOWHAIUSIMU
Tel BpalleHWs W MHOIOTPAHHUKOB: MHOTOTPaHHMK, BIMCAaHHBIM B chepy u
ONKCaHHBIM OKOJIO cdepbl, cdepa, BOMCAHHASS B MHOTOIPAHHUK WM TEJO
BpAIlICHUS;

e  BBIYHCIATH COOTHOIICHUS MEXKAY IUIOMAASIMH TOBEPXHOCTEH U
o0BbEMaMU MOI00HBIX TEN;

e  u300paXkaTh HM3ydaeMble (UTYPHI, BBHIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BUJI CBEpPXY, COOKY, CHH3Y,
CTPOUTH CEUCHHsI TEJ BpaICHMS;

e  U3BJICKAaTh, MHTEPIPETUPOBATH W MPEOOPa30BHIBATH WH(GOPMAIIUIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
pPHUCYHKaXx;

e CBOOOJHO OMEpPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

e BBINIOJHSATH OIEPAIMH HaJ BEKTOPaAMU;

e  33J]aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;

e  pemath TeOMETPUYECKHE 3aJaud Ha BBIUYMCICHHE YIJIOB MEXKIY
OpSIMBIMU U TIJIOCKOCTSIMU, BBIYMCIICEHHUE PACCTOSHUN OT TOYKHU /0 IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNN;

e  CBOOOJHO OMEPHUPOBATH TOHATHUSMH, CBS3AaHHBIMH C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

e  BBINOJHATH H300paX€HHS MHOTOTPAHHUKOB W TeNl BpAIlllEHUS NpHU
napajuIeIbHOM MEepeHoce, IEHTPAIbHOW CHMMETPHH, 3epKaJIbHOM CUMMETPHUH, IPU
MOBOPOTE BOKPYT MPSIMOM, IpeoOpazoBaHus mo00us;



e  CTPOHUTh CEYEHHS MHOTOTPAHHUKOB W TEJ BpPAUICHHS: CEUYCHUS
UUAIuMHIapa (mapajulenbHO W NEPHEHJUKYJISIPHO OCH), CEUYCHHUSI KOHyca
(mapasiesnbHbIe OCHOBAHMIO U MPOXO/ISAIIUE YepPEe3 BEPIIUHY ), CEUCHUS 11apa;

e HCIIOJB30BaTh METOJbI MOCTPOECHUSI CEUYECHUM: METOJ CJIEIOB, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;

e JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHUS;

e IPUMEHSTh r€OMETPUYECKUE bakTbl TUISt peneHns
CTEPEOMETPUUECKUX 3a/1a4, MPEANOJIAralinX HECKOJIBKO IIArOB PEIIEHUs, €CIU
yCIJIOBUSI IPUMEHEHHUSI 3aJ]aHbl B IBHOW U HEABHOU (popme;

e  pelIaTh 3aJa4d Ha JIOKAa3aTeJIbCTBO MATEMATUYECKHUX OTHOLICHUWA M
HAXOX/JICHUE TEOMETPUYECKUX BEJIUYNH;

e IIPUMEHSTH IIPOIPAMMHBIE cpeacrTna 151 AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1aY;

e  TIPUMEHATh TOJYYECHHbIE 3HAHUA Ha TMPAKTUKE: CPaBHUBAT,
AHAJIM3UPOBATh W OIICHUBATh pPEATbHBIE CUTyallUH, TNPUMEHITH HW3YyYCHHBIC
MOHSATHUS, TEOPEMbI, CBOMCTBAa B MPOLECCE MOUCKA PEHIEHHUS MaTeMaTHUYECKU
chOpMYIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATH pPEANbHbIE CUTYallMH Ha S3bIKE
F€OMETPUM,  HCCIEAOBAaTh  IIOCTPOCHHBIE  MOJEIM  C  MCIIOJb30BAHUEM
FEOMETPUYECKUX TMOHATHH U TEOpeM, ammapara ajreOpbl, peraTh MpakTHUYEeCKUe
3a71a4¥, CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEJINYNH;

e HUMETh MpeACTaBICHHs] 00 OCHOBHBIX 3Talax Pa3BUTHUS TCOMETPUU KaK
COCTaBHOM yacTu yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyectBo yacoB - DJIEKTPOHHbIE
Ne HauMeHoBaHue pa3iejioB H TeM (undpoBbie)
n/n MPOrpamMmbl Bcero KonTR@iinQ, [1PaxTieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 BBenenue B ctepeoMeTpuio. 23 | 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE.
3 [TapanenbHOCTh NPSMBIX M TUIOCKOCTEH B g
MIPOCTPAHCTBE.
4 [eprieHAUKYIAPHOCTD MPSAMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE.
VYTIBI U paccTOSIHUS. 16
MHororpaHHuKu. 7
BekTops! B IpoCTpaHCTBE. 12
8 HOBTOPGHI/IG, 00o00111eHHe U cUCTeMaTH3alus 5 5
3HaHUI.
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB N DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wibp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 AHaMTHYECKast TEOMETPHS. 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cucTeMaTu3alus 3HaHHM.
3 O0bEM MHOTOTpaHHHKA. 17
4 Tena BpaieHus. 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KpPYTJBIX TET.
6 JIBrOKEHUS. 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIIHsI 3HAHHH.
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne n/m Tema ypoka Kontpoabnsie IlpakTuueckue Aara (undposic)
Bcero u3ydeHust  oOpa3oBaTeibHbIE
padoThI pecypesI

OcHoBHbIE MpaBUjIa U300pAKEHUS Ha 1 Hemens

1 PUCYHKE IIJIOCKOCTH, MapaJUIeIbHbBIX 1 02.09.2024-
MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka 06.09.2024
[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
IJIOCKOCTh, NPOCTPaHCTBO. OCHOBHBIE 1 Hemens

2 IpaBUiIa N300pa)KEHUS HAa PUCYHKE 1 02.09.2024-
IJIOCKOCTH, MapalyIeJIbHBIX MPSAMBIX 06.09.2024
(OTpe3KoB), cepeInHbI OTPE3Ka
[TonsTHA: Mepecekaronmecs MI0CKOCTH, 1 Henens

3 IepeceKaroIuecs npsiMas 1 II0CKOCTb; 1 02.09.2024-
IOJIYIIPOCTPAHCTBO 06.09.2024
[TonsTHA: Mepecekaronmecs MI0CKOCTH, 2 Henens

4 repeceKaroluecs npsMas U II0CKOCTb; 1 09.09.2024-
TOJIYITPOCTPAHCTBO 13.09.2024
MHororpaHHuKH, U300pakeHuE 2 Henens

5 MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP, 1 09.09.2024-
HECYIIECTBYIOIINX 0OHEKTOB 13.09.2024
MHororpaHHuKH, U300paKeHNE 2 Henens

6 MPOCTEUIIINX TPOCTPAHCTBEHHBIX QUTYD, 1 09.09.2024-
HECYIIECTBYIOIINX 0OBEKTOB 13.09.2024




AKCHOMBI CTEPEOMETPUU U TIEPBHIE

3 Henens

7 16.09.2024-

CIIC/ICTBUS U3 HUX 20.09.2024

AKCHOMBI CTEPEOMETPHH U TICPBBIC 3 menens
8 16.09.2024-

CIICICTBUS U3 HUX 20.09.2024

AKCHOMBI CTEPEOMETPHH U TICPBbIC

3 Henens

9 CJIC/ICTBUS U3 HHX. Cl'iOCOGLI 3aJIaHusI 16.09.2024-

MPSIMBIX | TJIOCKOCTEH B MPOCTPAHCTBE. £0.09.2024

O0603HaueHUS IPSIMBIX U TUIOCKOCTEH

N3o06paxkenue ceueHnii nupamubl, Kyoa u

[PU3MBI, KOTOPBIE MPOXOIST Yepe3 UX 4 menens
10 p€opa. M3o0pakeHue nepeceueHus 23.09.2024-

MOJTyYEHHBIX TUIOCKOCTel. PackpamvBanue 27.09.2024

MOCTPOCHHBIX CCUCHHI Pa3HBIMH [IBETAMH

N300pakeHre ceueHui MupaMuibl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX 4 uepenst
11 pé6pa. N3o0paxeHue nepecedeHms 23.09.2024-

IIOJIY4EHHBIX III0CKOCTEeN. PackpamBanue 27.09.2024

MOCTPOCHHBIX CCUCHHI Pa3HBIMH [IBETAMH

N3o0pakeHne ceueHni MIpaMu/ibl, Kyoa u

MPU3MBI, KOTOPBIE MMPOXOIST Yepe3 X 4 uenens
12 pEbpa. N3o0pakeHue nepeceueHus 23.09.2024-

MOJTYYeHHBIX TUTOCKOCTeH. PackpanmBanue 27.09.2024

MTOCTPOCHHBIX CEYCHUI Pa3HBIMHU I[BETAMHU

N300paskeHre ceueHuit mupaMuibl, Kyoa u

MIPHU3MBI, KOTOPBIE MPOXOISAT YepPe3 X 5 Hesens
13 pé6pa. N3o0pakeHue nepeceueHust 30.09.2024-

MOJIYYEHHBIX TUIOCKOCTEH. PackpamBanue 04.10.2024

IMOCTPOCHHBIX CeUcHHI Pa3HBIMHU LIBETAMU




5 Henensa

14 Mertoa cnesoB At MOCTPOSHUS CEUEHUMN 30.09.2024-
04.10.2024
MGTOI[ CJICOOB JJIA ITOCTPOCHUS CEUYEHUH. 5 Henmens
15 CBoiicTBa miepeceueHU MPSMBIX U 30.09.2024-
IIJIOCKOCTEH 04.10.2024
Mertoa cnesoB AJisi MOCTPOSHUS CEUEHUH. 6 Henens
16 CBoiicTBa nepeceueHuid MPsIMbIX U 07.10.2024-
IJIOCKOCTEH 11.10.2024
[Toctpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3manue 6 nenens
17 p bebpax. 1031 07.10.2024-
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB 11.10.2024
MOCTPOEHUS
[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3manue 6 nenens
18 P pebpax. 07.10.2024-
BBIHOCHBIX YEPTEKEH U 3aMKCh IaroB 11.10.2024
MOCTPOEHUS
[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3maHue 7 nenens
19 P pebpax. 14.10.2024-
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB 18.10.2024
MTOCTPOEHUS N K
[TocTpoenue cevueHuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3manue 7 Henens
20 p Pebpax. 14.10.2024-
BBIHOCHBIX YEPTEXKEN U 3aMHCh 111aroB 18.10.2024
MTOCTPOEHUS B
[ToBTrOopenue mianumetpun: Teopema o
HOHAJIBHBIX oTpe3kax. [Tomooue 7 Henens
21 1poropt peskax. 14.10.2024-

TPEYroJIbHUKOB

18.10.2024




22

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

8 Henensa
21.10.2024-
25.10.2024

23

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenuns"

8 Henensa
21.10.2024-
25.10.2024

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haku ckpenuBaromumxcs
npsMbix. [lapaniensHble psMbIe B
IIPOCTPAHCTBE

8 Henensa
21.10.2024-
25.10.2024

25

26

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMOM MapajuIeIbHON
JAHHOM NPSAMOU, IPOXOAAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKALLEH HAa JaHHOMN
npsAMoi. Jlemma o nepeceyeHun
MAPAIJIENBHBIX MPSAMBIX TUIOCKOCTHIO

[TapannensHoCTh Tpex mpsMbIX. Teopema o

TpEX MapauleabHbIX OPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA NAPAIIETHLHOTO
npoektupoBanus. M300paxkeHne pa3HbIX
¢buryp B mapaunenbHON TPOEKINN

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPAaBJIECHHBIMU CTOPOHAMHU. YTOJ
MEXy IPSIMbIMU




29

30

3amayn Ha T0KA3aTEIBCTBO U
HCCIIEIOBaHNE, CBA3aHHBIE C
PacIOI0KEHUEM MPSAMBIX B IPOCTPAHCTBE

[ToHsTHS: MapamIeIbHOCTh MPSIMON 1
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
TUIOCKOCTH

31

32

['eomeTrpuueckue 3aauy Ha BBIYMCICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
HapajIeIbHOCTBIO IMPSMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

[TocTpoenue ceueHus, TPOXOASILIETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEkKe U
MapajuieIbHOTO IPYyroM npsamoi. Pacuér
OTHOULIEHUN

33

34

35

36

[TapannenpHast npoeKUUs, IPUMEHEHHE
JUIsI IOCTPOEHUSI CEUeHUH Ky0a u
napauienenunena. CpoicTsa
napauleJIenune1a U IpU3Mbl

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH. HpI/ISHaKI/I
NnapajiCJIbHOCTH ABYX ILIOCKOCTEH

Teopema o napamienbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, POXOASAIIEN
4yepe3 TOUKY, He IPUHAJIEKATYI0 TaHHOU
IUIOCKOCTH U CIIEJCTBUS U3 HEE

CaoiicTBa napajjiebHBIX INIOCKOCTEN: O
MapaJJIEIbHOCTH NPSMBIX IIEPECEUEHUS
IIPU NIEPECEUEHNH IBYX MAPATUIEIbHBIX
IJIOCKOCTEN TPEThEN




37

38

39

40

41

42

43

CBoiicTBa mapaieNnbHbIX MIIOCKOCTEH: 00
OTpPE3KaxX NapaJICIbHBIX IMMPAMBIX,
3aKIIIOYEHHBIX MEX1y NapauleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNUH IPSAMON C
ABYMS TapaJJICJTIbHBIMU IIJIOCKOCTAMUA

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTIO
napajenenunesa

Brruucnenue aivH OTPE3KOB B KY6€ n
IpAMOYT'OJIbHOM IMapaJUICIICIIUIICIC

[IeprieHAUKYIAPHOCTD NPAMON U
nockocty. [Ipusnak
NEPIEHAUKYJIAPHOCTH IIPIMOMN U
IUIOCKOCTH

[TepnieHIUKYIAPHOCTD NPSIMON U
mockocty. [Ipu3nak
NEPIEHAUKYIISIPHOCTH IPSMOMN U
IIJIOCKOCTH

44

45

46

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYIISIPHON K IMJIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

[1110CKOCTH U IEPIIEHIUKYIIAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX




47

[lepnieHqUKYISp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIsipa U3 TOYKH Ha

IPSAMYIO

48

49

[lepneHquKymsp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHauKyIspa u3 TOYKU HA
MPSIMYIO

Teopema 0 TpEX MeprneHaAuKyIIpax
(npsimast u oOpaTHas)

50

Teopema 0 TpEX nepneHANKyIIpax
(npsimast u oOpaTHas)

o1

52

53

Yron Mexay CKpenBarOIuMHUCs
MPSIMBIMU

[Touck neprneHIMKyISIPHBIX TPSAMBIX C
MIOMOIIIbIO EPHEHAUKYIISIPHBIX
IIOCKOCTEMN

OpToroHanbHOE IPOEKTUPOBAHUE

54

55

56

[Toctpoenue ceuennii kyoa, MIPU3MBlI,
MIPaBUJILHON MTUPAMMJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKINH

ITocTpoenue ceueHuit kyoa, IpU3MBI,
[IPaBUIILHON ITUPAMUBI C IIOMOLIBIO
OpPTOTOHAJILHON MPOEKIINH

CuMMeTpust B IPOCTPAHCTBE

OTHOCHUTEIBHO INIOCKOCTH. [ImockocTu
CI/IMMeTpI/Iﬁ B MHOI'OrpaHHUKax

S7

[Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOM U
MJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH




58

59

60

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH
CrocoObl OITyCTUTH TIEPIICH UK YIISPHI:
CUMMETpHUS, CABUT TOYKHU IO
napasieIbHON MPAMO

61

CnBur no HenapauieabHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

62

KonTtponsHast padora "B3anmuoe
pacIooKeHUE MPSIMBIX U TNIOCKOCTEH B
npocTtpaHcTBe"

63

64

65

66

67

68

[ToBTOpEHME: yroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

IToBTOpEHME: YrOI MEXAY
CKPELIUBAIOIIMMUCS IIPAMBIMU B
IIPOCTPAHCTBE

I'eomerprueckrie METOABI BBIYUCICHUS
yria MEeKIy IpsIMBIMA B MHOTOTpaHHHKAX
JIByrpansbiii yroa. CBOMCTBO JIMHEWHBIX
YIJI0B JIBYTPaHHOTO yIia

[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYIISAPHBIX INIOCKOCTEN
[Ipu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TEOpeMa O MPSAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH




69

[IpsimoyronbHbIN Napajuieenunes; Kyo;
HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuiejienunena

70

71

TeopeMa 0 AuaroHajav nmpsaMoOyroJIbHOro
napajjieacnuicaa u CICACTBUC U3 Hee

CrepeoMeTpuyecKre U MPUKIIaTHbIC
3aJlauM, CBA3aHHbBIC CO B3aUMHBIM
PaCMOI0KEHUEM MPSMBIX U TUIOCKOCTH

72

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napaJiesibHble INIOCKOCTH B CTaHAapPTHBIX
MHOTI'OI'paHHHKaxX

73

[Tapa napaienbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

74

75

76

PaccrosiHue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TUNIOCKOCTH

Beruncrnenne paccTosHUN MEXKILY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIIIPHOHN INIOCKOCTH

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB IS
TPEXTPAHHOTO yIjia

77

DneMeHThI ChePUIEeCKON TeOMETPHH:
reo0JIe3M4eCcKue JIMHUMN Ha 3eMIie

78

Kontponbnas padota "Y1 u
paccrosaHus"




CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

79 " 1
U €T0 AJIEMEHTHI

80 [Tupamuna. Buasl nupamua. [lpaBunsnas 1
nupamua

81 [Ipusma. IIpssmast 1 HAKJIOHHAS IPU3MBI. 1
[IpaBuiibHas mpusma

82 [IpssmMoit napaymenenunen, 1
MPSIMOYTOJIBHBIN Mapajuienenumnea, Kyo

83 Brinmykuible MHOTOrpaHHUKH. Teopema 1
Diinepa
Brimykisie MEHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTtponsHas pabora "MHoOrorpaHHUKH" 1

86 [TonsiTHE BeKTOpa HA MJIOCKOCTH H B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuiio nmapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkarsipHOE TIPOU3BEICHUE 1

93 Brruncnenue yria Mexy BEeKTOpamMu B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3a1a4u ¢ BEKTOPaMHU 1




95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06o001enre 1 cucTeMaTr3aIs 3HaHAK 1
99 O06o001IeHre U CHCTeMAaTU3alus 3HAHUN 1
100 HroroBast koHTposIbHAs paboTa 1
101 HToroBast KOHTpOJIBbHAS paboTa 1
102 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoaudecTBo 4acoB N DJIeKTPOHHbBIE
ara nudposBbie
Ne n/m Tema ypoka Kontpoabubie  IlpakTnueckue A (mcpp )
Beero u3ydyeHusi  oOpa3zoBaTejibHbIE
padoThbI padoThl pecypesI
TTosTOopenue temol "KoopanHarel BeKTOpa A N 1 menens
1 P PATHATRLBERTOP 1 02.09.2024-
Ha TJIOCKOCTH U B MPOCTPAHCTBE 06.09.2024
1 Henensa
I1 "C
5 OBTOPEHHE TEMBI KaJ:I'}IpHOC 1 02.09.2024-
MIPOM3BEICHUE BEKTOPOB 06.09.2024
[ToBTOpenue TeMsl "Briuncienue yria 1 neneus
3 P - 1 02.09.2024-
MeEX1y BEKTOpaMHU B IPOCTPAHCTBE 06.09.2024
TToBTOpenue temel "YpaBHEHHE TIPAMOI 2 e
4 perie PABHEHIS S 1 09.09.2024-
MIPOXOJIATICH Yepe3 TBE TOUKU 13.09.2024
YpaBHEHHE IIIOCKOCTH, HOPMAaJIb 2 Heens
5 P NG 1 09.09.2024-
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax 13.09.2024
YpaBHEHHE IIOCKOCTH Hozanb 2 menens
6 P » HOPMAJp, 1 09.09.2024-
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax 13.09.2024
3 Hexens
7 BekropHoe npou3sBeneHue 1 16.09.2024-
20.09.2024
JInHeliHble HepaBeHCTBA, JUHEHHOE 8 menens
8 p : 1 16.09.2024-
MIpOrpaMMHUPOBAHUE 20.09.2024




JIvHeitHbIe HEpaBEHCTBA, TUHEUHOE

3 Henens

9 16.09.2024-
MIpPOrpaMMHPOBAHUC 20.09.2024
AHamuTHYeCcKHue METOILI pacyéra yria - oo

10 AR P yr 23.09.2024-
MG)KI[y HpSIMBIMI/I B MHOI‘OI‘paHHI/IKaX 27092024
AHamnuTHYeCcKHe METOIBI pacyéra yria 7 oo

11 p yr 23.09.2024-
MEX]y TIIOCKOCTSIMU B MHOTOTPaHHHKAX 27.09.2024
dopmyna paccToSIHUS OT TOYKU 10  eens

12 pMyJa p 23.09.2024-
IJIOCKOCTH B KOOpIMHATAX 27.09.2024
HaxoxneHue pacCcTOSHUNA OT TOYKH 10 > tenen

13 P 30.09.2024-
TIJIOCKOCTH B KyOe 04.10.2024
Haxoxnenne paccTOIHMI OT TOYKH 10 > teten

14 AICHHE D 5 a 30.09.2024-
IIJIOCKOCTHU B HpaBHJIBHOI/I anaMHne 04 ]_0 2024

5 Henensa
Kourponsnaas pabora "Auxan ecKa

15 HTp nmi A paboTa " AHATHTHYICCKA 30.09.2024-
reOMETpUs 04.10.2024
CeueHUsT MHOTOT aHHI/IKOBi'CTaHI[a;-IBIeii 6 neners

16 P ' P 07.10.2024-
MHOI'OI'paHHUKHA 11.10.2024

6 Henensa

17 CedeHuss MHOTOTPAaHHUKOB: METOJI CIEA0B 07.10.2024-

11.10.2024
CG'—IGHI/IZ MHOFOFpaHHI/IKOBZ CTaHI[apTHI)Ie 6 HeaCIA

18 IUIOCKOCTH, IIEPECEUECHUS IIPSAMBIX U 07.10.2024-

IUIOCKOCTEN 11.10.2024




HapaﬂneanLIe IIPSAMBIC U ITIJIOCKOCTH:

7 HEnmensa

19 14.10.2024-
napauieIbHbIC CEUCHUS 18.10.2024
[TapanenbHbIe PSMBIC U TUIOCKOCTH: 7 eI

20 P P ' 14.10.2024-
pacyéT OTHOIICHUH 18.10.2024
[TapannenbHble TPSIMbIE U TNIOCKOCTHU: 7 Henens

21 YIJIbI MEXKY CKPEIMBaIOIIUMUCS 14.10.2024-
IPSIMBIMH 18.10.2024
[TepnieHIUKYISIPHBIC IPSIMBIC U
TUIOCKOCTH: CTaHJApTHBIE Maphl 8 Heneus

22 ' P - 21.10.2024-
NEPIEeHIUKYISIPHBIX TIOCKOCTEN U 25102024
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[MeprieHIUKYISIPHBIC IPSIMBIC 1 8 Henens

23 TJIOCKOCTH: TEOpPEMa O TPeX 21.10.2024-
HEPHEHINKYIIIPax 25.10.2024
[MeprieHIUKYISIPHBIC IPSIMBIC U 8 Henens

24 MJIOCKOCTH: BBIYMCIICHUS JJIUH B 21.10.2024-
MHOT'OTpaHHUKAaX 25.10.2024
[ToBTOpEeHMeE: MIOIAAH

25 MHOTOYTOJIBHUKOB, POPMYIIBI IS
IJIOIIAJIEH, coo6pa£eﬁm nono6pﬂ
[ToBTOpEeHue: muomaau

26 MHOT'OYTOJIbHUKOB, (hOPMYJIBI st
ILIOIIA/ICH, COOOpaXKCHHS MOLO0Hs
IToBTOpEHME: MIIOIIAAN

97 MHOTOYTOJBHUKOB, ()OPMYJIIBI JJIsT

Iomianel, cooopakeHus moao0ous




28

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
IUIOINAAM MTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaXKeHUS MOA00uS

29

30

31

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHUS MOJ00us
KoHntposnbHas padora "IloBTopeHue:

MHOTOTPaHHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

O061éM Tena. OObeM MPSIMOYTOIBHOTO
napaJuieenumneaa

32

33

34

3agaum 00 yaBOeHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yIiia
CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaienenuneaa

[TpuknaaHble 3a7auu, CBA3aHHBIE C

BBIYHCIICHHEM 00BEMa npAMOYT'OJIbHOT'O
napajejienmIic1a

35

36

37

O0BEM MPAMON TPU3MBI

CrepeoMeTpHUECKUE 3aJa4l, CBA3AHHBIE C
BbIUMCIIEHHEM 00bEMOB IPSIMON TPU3MBI

[IpuxnagHelie 3a1auu, CBSI3aHHbIE C
00BEMOM NPSIMOI TPU3MBI

38

Brruncnenue 00EMOB T C ITOMOIIIBIO
onpenenéHHoro uaterpaiga. Oopém
HaKJIOHHOUN MPU3MBI




39

Brrunciienne 0065EMOB TEII C IIOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpém
HI/IpaMI/II[BI

40

41

42

®opmyna 00bEMa MUPaMUIbI.
OTtHomeHne 00bEeMOB TUPAMU/T C OOIIIUM
YIIIOM

®opmyna 00bEMa MUPaAMUIBI.
OTtHoleHNEe 00bEMOB TUPAMU/I C OOIIUM
YIJI0M

CrepeomeTpuyecKkue 3aJ1a4u, CBI3aHHbIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43

44

45

CrepeoMeTpHUSCKUE 33]]a4H, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM HAKIIOHHON
MIPU3MBI

[Tpuxnanueie 3ana4yn o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI

46

47

48

[Ipumenenne 06bEMOB. Briuncienue
PacCTOSHUA 10 MIOCKOCTH

KonTtponbhas padora "O6béM
MHOTOrpaHHHUKa"

unuuapuyeckast HOBEPXHOCTb,
o0pa3yroue UIHHIPIIECKON
MOBEPXHOCTHU

49

Humuaap. [psmoit kpyroBoi HUIHHAD.
[Tnomane MOBEPXHOCTH LIMIMHIPA




Konnueckast moBepxHOCTh, 00pa3yromiue

50 KOHHYECKO oBepxHocTH. Konyc

51 CedeHue KOHYCa TUIOCKOCTHIO,
napajuieNIbHOW TUIOCKOCTH OCHOBaHUS

59 Yceuénnslii konyc. M3o0paxenue
KOHYCOB U YCE€UYEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tnomanaps 60KOBO MOBEPXHOCTU U
TIOJTHOM TMOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3aa4u Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUCHUN IIUIMHIPA, KOHYyCa
CrepeomeTpuyuecKue 3aa4u Ha

56 JIOKa3aTeJILCTBO U BEIYUCIIEHUE,
MOCTPOEHUEM CEUCHUMN HWJINHPA, KOHYCA

57 [Tpuxiagaeie 3a1a4, CBSI3aHHBIE C
[IUTHHIPOM

58 [TpuknanHbie 3a1a4u, CBSI3aHHBIE C
IUIAHIPOM

59 Cdepa u map
[Tepeceuenue cdepsl u 1mapa c

60 iockocThio. Kacanue mapa u chepbl
TUTOCKOCTBIO. Byt 1 m300paxkenue mapa
[Tepeceuenue cdeps! u mapa c

61 iockocThio. Kacanue mapa u chepbl

IUIOCKOCTBIO. Bu 1 n300paxkeHue mapa




62

63

Ypasnaenue chepsl. [Lnomans chepsl u eé
yacreu

Cummetpus cdepsl 1 mapa

64

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MMOCTPOCHHUEM UX CEUCHHM IJIOCKOCTHIO

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEYCHHI TIOCKOCTHIO

66

67

[IpukitagHble 3ana4n, CBSI3aHHBIE CO
cdepoii u mapom
IToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH,

BBIYUCJIICHUS B OKp}I)KHOCTI/I, CTaHI[apTHLIe
o100

68

69

70

71

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

3anauu o teme "Tena v MOBEPXHOCTH
BpauieHus"

KonTponbnas pabora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

06vem mumHapa. Teopema 06 00bEMe
MPSIMOTO LUJIHH]IPA

73

Beruucnenre 00EMOB Tel ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYycCa




74

75

76

Iinomaau 6OKOBOM M IMOJHOM
MOBEPXHOCTU KOHYyCa
CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIWIIMH/IPA,
KOHyca

[Tpuknagaeie 3agauu 1o Teme "OO0BEMBI 1
IJI0IIaAu oBepXHOCTEN Ten"

77

O0BEM 11apa 1 MapoBOTo CEKTOpa.
Teopema 06 06bEme mrapa. [1nomans
chepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIC C BHIYMCIICHUEM 00BEMOB
1Iapa, IapoBOro CErMeHTa U MIapoBOro
CEeKTOpa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wioanpio ceprl. COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX Tell

79

80

[TonoOHbIe TeNna B MPOCTPAHCTBE.
N3menenne o6bEMa mpu moo0uu.
CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TeJ U TUIOIAAeH
[IOBEPXHOCTEN

KonTponbnas padota "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

81

JIBmkenwust mpoctpancTBa. OTOOpaKeHUS.
JBmxeHus u paBeHCTBO (puryp. OOmue
CBOMCTBA IBW)XCHUU




82

Buael n1BukeHM: napaieIbHbII
MIEPEHOC, IEHTPAJIbHAs! CHMMETPHUS,
3epKaJIbHasi CAMMETPUSL, IOBOPOT BOKPYT
pAMO

83

84

[Ipeo6pazoBanust mogoous. [Ipsmas u
cepa Ditnepa

['eomeTpHuuecKue 3a1a4un Ha IPUMEHEHHE
JIBYDKCHUS

85

KonTponpHas padora "BekTops! B
npocTpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMaTH3aIlus 3HaAHWI:
"ITapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
B IIpOCTpaHcTBe"

87

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"BekTopsl B mpocTpaHcTBe"

88

89

Ob6o6maroriee noropeHue 11 noHsTHil 1
MeTOoJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHU:
"BekTops! B npocTpaHcTBe"

Ob6o6maroree noropeHue 11 noHsaTuit u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUH:
"O6BeM MHOTOTpaHHHUKA"




90

O6o6maromee nopropenne 11 moHsTHIA 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6BbeM MHOTOTpaHHHUKA"

91

Ob6o6maromee nosropenue 11 noHsATH U
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"ITnomany noBEpXHOCTU U OOBEMBI
KpyTJbix Ten"

92

93

Ob6o6maromee mosropenue 11 moHATHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"ITnomany noBEpXHOCTU U OOBEMBI
KpYIJIbIX Ted"

Wrorosas koHTposibHas paboTa
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Hrorosas KOHTPOJIbHAaA pa60Ta

[ToBTOpenue, 06001IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH
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Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKU U €€ POJIb B Pa3BUTHU
COBPEMECHHBIX MHKCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJMYECTBO YACOB IO
MTPOTPAMME
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