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HOACHUTEJIBHASA 3ATIMCKA

I'eomerpust siBnsieTcst OogHMM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHErO
o01ero 0opa3zoBanus, Tak Kak 00ecrieYMBaeT BO3MOXKHOCTh U3YUEHUS JUCITUTLINH
€CTECTBEHHO-HAYYHOW HAIPAaBICHHOCTH M MPEIMETOB T'YMAaHHUTAPHOIO IIHMKJIA.
[TockonbKy  Jormueckoe  MbIIUIeHHE,  GOpMHpyeMOe TMpU  W3YYEHUU
00y4YaroMMUCS MOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKH JTOTUYECKUX YTBEPKICHUM MPU PEIICHUH T'€OMETPUYECKUX
3a7a4, YMEHHE BBIIBUTaTh W ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEILICHUM 33J]a4 €CTECTBEHHO-HAYYHOr'O IIMKJIA, B YaCTHOCTHU
(du3znueckux 3aaay.

Lens ocBoeHust mporpaMMel yueOHoro kypca «l'eomerpus» Ha yriay0néHHOM
YPOBHE — pPa3BUTHE WHIMUBHUIYAJIbHBIX CIOCOOHOCTEH O0OydYarouuxcs Mpu
U3YYCHUHM T€OMETPHUH, KaK COCTABIISAIONICH MpeaMeTHOW obmactu «MareMaTuka u
uHpopMaThkKa»  4epe3  O0EClEUEeHHE  BO3MOXKHOCTH  NPUOOpETeHHS U
UCIIONIb30BaHusl Oojee TiayOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crenuUYHBIX TEOMETPUHU, U HEOOXOMUMBIX JIJISl YCIIEUTHOTO MPo¢heCCHOHATBHOTO
00pa30BaHusl, CBI3aHHOI'O C UCIIOJb30BAaHUEM MATEMATUKH.

[IpuoputeTHBIMU 3aJjayaMy Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PACHIMPSAIONIMMH U YCHIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIIOTCS:

paclMpeHue MnpeacTaBieHus 0 TEOMETPUU KaK YacTH MUPOBON KYJIbTYphl U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOUUM MUPOM;

dbopMupoBaHuEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUIIMX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIOIIMX OIMCHIBATH M HM3y4aTh
pa3HbI€ SBIECHUS OKPYKAIOLIET0 MUPA, 3HAHUE MTOHATUITHOTO arapara 1o pa3jaeny
«CtepeoMeTpusi» y4eOHOro Kypca reOMeTpuu;

dbopMUpOBaHME  YMEHMsS ~ BJIaJIeTh ~ OCHOBHBIMU  TOHSTHSIMU O
IPOCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn u yMeHHE WX TPUMEHSTh, YMEHHUS OKa3bIBaTh TEOPEMBbI U HAXOIUTH
HECTaHAAapTHBIE CIIOCOOBI PEIICHMS 3a/1aY;

(dbopMUpOBaHUE YMEHHMs PAClO3HABATH HA YepTEkKaxX, MOJIEISAX U B PEAIbHOM
MUpPE MHOTOIPAaHHUKM M Tela BpalleHUsl, KOHCTPYHPOBATH T€OMETPUYECKHUE
MO/JIETIH;

dbopMupoBaHUE MOHUMAHUS BO3MOXXHOCTH AKCHMOMATHYECKOI'O MOCTPOCHUS
MaTEeMaTUYECKUX TeOopui, (popMUpOBaHHE MOHUMAHHUS POJIM AKCHOMATUKHU TPH
IIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHUE yMEHHUS BJIQJ€Th METOJAMHU JIOKAa3aTEIhCTB U QJITOPUTMOB
pelieHus, yMeHUs MX NPUMEHSTh, MPOBOAUTHL JI0KAa3aTEIbHbIC PACCYKICHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COAECPKAHUEM,



(opMupoOBaHUE TMPEACTABICHUS O HEOOXOIMMOCTHM  JOKAa3aTelbCTB  IpH
000CHOBaHMHY MaTEeMAaTHYECKUX YTBEPXKICHUN U PO aKCHOMATHUKHU B MIPOBEICHUU
JETYKTHBHBIX PACCYKICHUH;

pa3BUTHE H COBEPIICHCTBOBAHWE WHTEIUICKTYAJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00y4arouuxcs, MO3HaBaTEIbHOW aKTHBHOCTH, MCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEpeca K U3YUCHHUIO TCOMETPHH;

dbopmupoBanue (HyHKIIMOHAIBLHON TPAMOTHOCTH, PEIIEBAHTHON T'€OMETPHH:
YMEHHUS PACTO3HaBaTh IMPOSIBICHUS TEOMETPUYECKUX TIOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX JKH3HEHHBIX CUTYAIUSX W MPHU U3YyUYCHUU JAPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHUST pEaJbHBIX CHUTYallMil, HCCJIEIOBAHMS IOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAIIUN TTOTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUSIMH yueOHOro Kypca «I['eoMmeTpus» B
10-11 xmaccax sBisAtorcs: «lIpsMble W IIOCKOCTM B MPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «BekToppl W  KOOpAMHATH B
POCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TtpeOoBaHHE «yMETh ONEPUPOBATH
MOHATHUSMUY», PEIEBAHTHBIMH T€OMETPUU Ha YriayOJIEHHOM YpOBHE OOydUeHHUsS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJZIepKaTelIbHBIM JIMHUSM Y4€OHOTO Kypca, a
dopMupoBaHHE JIOTHUECKMX YMEHHH  pacrpenensiercss He  TOJbKO IO
CoJlep KaTeNIbHbIM JIMHUSM, HO U 10 Togam ooyuenusa. Cojaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
POrpaMMbl, PACTIPEEIEHHBIM IO TOAaM OOYYEHHS, CTPYKTYPUPOBAHO TaKHM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOMPOCAM 00yUaIOIUeCs
oOpamiajuch  HEOJHOKpPaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUUYECKUMHU MOHATUSAMH U HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJTI0/IEHMEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUUYECKUX MPEACTABICHUIN 00YUYaOIUXCsl, PACIIUPSS U yTIyOuIss
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos Kk U3y4EHUIO TEOMETPUH Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycuoBus s guddepeHnuanuu  O0ydeHHs, IMOCTPOCHHUS
UHAUBUAYAJIbHBIX 00pa30BaTENbHBIX MporpamMM, OOECIEeUUTh YIiIyOJEHHOE
U3y4eHHE T€OMETPUH KaK COCTaBJIsIoNIEH yueOHoro npenaMera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYEHUST MAaTEMaTHKH C
yaéroM BBIOOpa Oynymied mpodeccuu, oOecrieunBas MPEEMCTBECHHOCTh MEXKITY
o01uM 1 mpoeccuoHanbHbIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kimacce — 102 yaca (3 gaca B HefIeINiO).



COJEPXAHME OBYYEHUA
10 KIJACC

IIpsiMble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpur. Toduka, TmpsAMas, IUIOCKOCT,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHMYECKOM IIOCTPOEHUM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMmHoe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECs,
napajuleJIbHble W CKpemuBaromuecss npsmble. [Ipu3Haku CKpenmBaronmxcs
npsiMbIX. [lapamienbHOCT IPSAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: MMApaJUICIbHbIE
IpsIMbIE B IPOCTPAHCTBE, MAPATIETBHOCTh TPEX NPSIMBIX, NAPAJIIEIBHOCTD MPSMOMI
u 1uiockoctd. [lapamiensHoe M LEHTpaJbHOE IMPOEKTUPOBAHHE, H300paKeHUE
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOIO NpPOeKTHUpoBaHus. WM3o0paxeHue
¢Guryp B napauieabHOW MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAY NPSMBIMU B MPOCTpPaHCTBE. llapayenbHOCTh MIOCKOCTEN: MapasulelbHbIE
IUIOCKOCTH, CBOMCTBa MapajuIesIbHbIX IIJIOCKOCTEH. [Ipocrenmue
IPOCTPAaHCTBEHHbIE (PUIypbl Ha IJIOCKOCTH: TETpajap, Napajulelenuie],
IIOCTPOEHUE CEUCHU.

[lepneHANKYJISIPHOCTh NPSIMOM U IJIOCKOCTH: NMEPIEHAUKYISIPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHBIE W IEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TeOopeMa O NpsIMOK
NIEPIEHAUKYJIAPHOU IUIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHHUE.
IleprieHIMKYIISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  HOPOEKIHUs  (QUIypbl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEH: TMPHU3HAK  NEPHEHAUKYJISAPHOCTH  JIBYX
IJI0CKOCTEN. TeopeMa O TpEX MEepIEeHAUKYIISpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM U IUIOCKOCTBIO, JBYTPaHHBIN
yIOJI, JIMHEMHBIA yrojl ABYTPAaHHOIO yria. TpEXTpaHHBI U MHOI'OI'PDAHHBIE YIJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YyIJIa.

MHoOrorpaHHuKH

Bunbl MHOrOrpaHHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosapHas
npu3Ma, IpsMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnienenunen, nOpPSAMOYrOJBbHBIA — MNApauIENENuUIe]] W €ro  CBOWCTBA.
Kparvailmme myTM Ha DOBEPXHOCTM MHOrorpaHHuka. Teopema Oilepa.
[IpocTpancTtBenHass Tteopema Iludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBuibHas U yced€HHas nupamuabl. CoiictBa pébep U OOKOBBIX TIpaHeit
NpaBWIbHOW nHUpamuzbl. [IpaBuiabHBIE MHOTNOTpaHHMKH: NpPaBWJIbHAS NpU3Ma U



IpaBUJIbHAS NWPAaMHJA, TPABWIbHAS TPEYTrOJbHAs IUpPaMHUIa W NPABUJIBHBIN
TeTpa’sip, Ky0. IlpencraBneHue o NpPaBUIBHBIX MHOTOIPAHHHMKAX: OKTajp,
JOJIEKa’Ap U UKOCAdP.

BbrunciaeHue 35€MEHTOB MHOTOTpaHHUKOB: pE&Opa, [auaroHajid, YTJblL
[Inomaas OOKOBOW MOBEPXHOCTHM W IIOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH TNPSIMOM MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOLIAAN YCEUEHHON TUPaMUIbI.

Cummerpuss B HPOCTPAHCTBE. OJEMEHTbl CHUMMETPUU  MPABHIIBHBIX
MHOTOrpaHHUKOB. CHUMMeETpus B TMPaBWIBHOM MHOTOIPaHHUKE: CHMMETPUS
napajielieunea, CUMMETPHUSl MPABWIbHBIX MPU3M, CHUMMETPUS NPaBUIbHOU
MAPaMUJBbI.

BekTOphI 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, MJIMHA HEHYJEBOIO
BEKTOpPa, BEKTOPHl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE W MPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBL. PABEHCTBO BEKTOPOB. JIeHCTBUSI C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOpPA Ha YHCIIO.
[loHsTe KOMIUTaHApHBIE BEKTOpBI. lIpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBmno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHapHbIM  BekTopaM. [IpsmoyrosnbHas cucremMa  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTtopa. CBs3b MEXAY KOOpPAMHATAMHM BEKTOpa U
KOOpJAMHATaMU TOYEK. YToJ MeExIy Bekropamu. CKalIIpHOE NPOU3BEICHUE
BEKTOPOB.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YUYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpa:kaanckoe BOCIIUTAHHE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMUA 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOIO  WIEHa  POCCHWCKOro  oOLIecTBa,  MPEACTaBIECHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpaxkAaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U JIPYroe), yMeHue
B3aUMOJICMCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMM B COOTBETCTBHHM C HX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) naTpUMOTHYECKOEe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
IPOILIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLIECHHE K
TOCTHKEHUSIM POCCHMCKUX MAaTEMATUKOB U POCCUHUCKON MaTEeMaTUYECKOM IIKOJBI,
UCIIOJIb30BaHUE ATUX JOCTIXKECHUW B JPYrMX HayKax, TEXHOJOrHusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBEICHUSI, CBI3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTH)KEHUN HAyKU U JEATEIbHOCTbIO YYEHOr0, OCO3HAHHUE
JMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO Oy IyIIIETo;

4) 3cTeTMYeCKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs OSCTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pACCYKIEHUNH, BOCIIPUUMUUBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnUTAHHE:

c(OPMHPOBAHHOCTh yYMEHHUS TMPUMEHATh MaTeMaTHUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro 1 0e30macHoro oopasa KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370POBBIO (37I0POBOE MHTaHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHA |
OTZIbIXa, peryssipHas (pu3nUecKasi aKTUBHOCTD), (PU3UUECKOEe COBEPIIIECHCTBOBAHUE
IIPU 3aHATUSAX COPTUBHO-03J0POBUTEIBHON J1ESITENIbHOCTBIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH TPYJIOII00Us, HWHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESATENIbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieid mpodeccur U peanru30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTreéMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa TPOTSHKEHWU BCEM JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1ady MaTeMAaTUYECKON HAIMIPaBJICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJOTHYECKOH KYJIbTYpHl, ITIOHUMAaHHE BIIMSHUS
COIMAJIBHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHOM M COIMATBLHOM
cpenbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPo0IeM, OpUEHTaIIHS
HA TPUMEHEHHE MaTEeMaTMYeCKUX 3HAHMK I pelIeHus 3aJad B 00J1acTu
OKpYyXaromiei cpeapl, IJIaHUPOBAHME TOCTYNKOB M OIEHKH HUX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOUIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTU4YEeCKOM HAayKHW Kak cdepbl 4YeTOBEUECKOW AesATeTbHOCTH, ITAloB €€
pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHUSL [MBWIU3AIUHU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKH M MaTeMaTHYECKOM KYJIbTYpOW KaK CpPEACTBOM TO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh TMPOEKTHYIO M MCCIEA0BATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble j1ornueckue AecTBUs:

BBISIBISITh U XAPAKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHATHM, OTHOIIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTpeJIeNIeHUs] TIOHSITUHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIY,
OCHOBAHUS JiJ11 00OOIIEHUS M CPABHEHHUSI, KpUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIHHBIC M OTPHUIIATENIbHBIC, eIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISBJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONECHUSAX U YTBEPXKICHUSX, MpeAsiaraTh KpPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUUN;

J€7aTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTHUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUCHUH 10 aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENILHO J10KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(psiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbBI,

BbIOMpaTh crnoco0 penieHuss y4eOHOM 3ajaud  (CpaBHHUBATH HECKOJIBKO
BapUAHTOB  peUIeHUs, BbIOMpaTh HaumboJee MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEIILHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/bCKue 1efCTBUS:



UCTIOIB30BaTh BOMPOCHl KaK HCCIENOBATENbCKU HHCTPYMEHT IIO3HAHUS,
dopMynHpoBaTh  BOOPOCHI,  (PUKCHUpYIOIIME  MPOTUBOPEYUE,  MpodIeMy,
yCTaHABIUBATh MCKOMOE M JlaHHOe, (HOpMHUPOBATh THIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, HCCIEI0BaHNE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTuyeckoro o0beKTa, sIBJIEHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBICHUSIMU, IPOIECCAMU;

CaMOCTOSITETTLHO (hOPMYIHPOBATH OOOOIICHHSI M BBIBOJBI MO pPE3yJbTaTam
OpOBEACHHOIO  HAONIONEHUS, HUCCIEIOBAHMs, OIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHUIA;

POrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpOIlEcCca, a TakXKe BBIIBUTATH
MIPEOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBIISATH JACPUIIMTH MH(POpPMAIUH, JTaHHBIX, HEOOXOJAMMBIX JIJIT OTBETa Ha
BOIIPOC U JJIs pEIICHUs 3a]1a4H;

BBIOMpATh MHOOPMAIUIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IMYHBIX BHUIOB U
dbopm npencTaBiIeHUs;

CTPYKTYPUpPOBaTh MH(POPMALIUIO, MPEIACTABIATh €€ B pa3lIUyYHBIX (popmax,
WLUTIOCTPUPOBATh Tpaduuecku;

OIICHUBATh HaIEKHOCTD uHbOpMaIUU o CaMOCTOSITETTEHO
c(hOpMYIUPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIE YHHBeEpPCaJbHbIE Y4eOHbIe 1eiCTBUS

OO1menue:

BOCTIPHHUMATH U (POPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH U
HelasiMA  OOIIEHUs, SICHO, TOYHO, I'PAMOTHO BBIpa)KaThb CBOKO TOUKY 3pEHHUS B
YCTHBIX M NUCbMEHHBIX TEKCTaX, JlaBaTh IOSICHEHHS I10 XOJy peIIeHHUs 3aauyH,
KOMMEHTHPOBATh MOJYYCHHBIN pE3yJIbTarT;

B XOJIe OOCYXKJIEHHsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/Ia€MOIl TEMBbl,
npoOJeMbl, pellaeMo 3ajadyu, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TOUCK
pelieHrs, COIMOCTaBJISITh CBOU CYXICHHUS C CYXICHUAMH JAPYTUX YYaCTHHKOB
Jyajora, oOHapyKMBaTh Pa3jIudue M CXOJCTBO IMO3HUIIMHA, B KOPPEKTHOW dopme
bopMyIHUpOBaTh Pa3HOTIACHSI, CBOM BO3PAXKEHUS,;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/1aud, YKCIIEPUMEHTa, UCCIIeI0BaHMUSI,
MIPOEKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBHICTYIUICHUS C Y4ETOM 3ajay
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JIeiicTBUSA
Camoopranusanus:



COCTAaBJIATH ILJIAH, AJITOPUTM PELIEHHUS 3a/1a4d, BBIOMPATh CIOCOO pEHIEHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C y4ETOM HOBOM MH(MOpMaIUK.

CaMOKOHTPOJ/Ib, YMOIMOHAIbHBII HHTEJJIEKT:

BJa/JeTh HABbIKAMU  IIO3HABaTENbHON  pedrekcun  Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI MpoIlecca MU pPe3ysibTara pelieHUs
MaTeMaTHUYEeCKOM 3aa4u;

NpeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IPHU PEIICHUU 3a7ayH,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSICHATH MPUYUHBI
JOCTHKEHUS WA HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1eSITEJIbHOCTD:

NOHMUMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIMBHAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ay, MpPUHUMATh I1elb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OpPraHU3aIMI0 COBMECTHON paloThl, paclpenensTh
BUIBI PabOT, JOrOBapUBAThCA, OOCYXAAaTh IMPOIIECC W Pe3yabTaT paboTHI,
000011aTh MHEHHUSI HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIMOBBIX QopMax paboTsl (00CYyxJeHUs, 0OMEH MHEHHIA,
«MO3TOBbI€ INTYpPMbI» W HWHBIE), BBIIOJIHATH CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYrUMH 4YiI€HaAaMHU KOMAaHJbl, OLICHUBATH
Ka4yecTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaromuiicss HAy9UTCS:

e CBOOOJHO ONEpUPOBaTh OCHOBHBIMU TMOHSTUSMHU CTEPEOMETPUM TPHU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCUOMBI CTEPEOMETPUHU U CIEACTBUS W3 HUX MHPHU PELICHUU
TCOMETPUUECKHUX 33J1ay;

e KJACCHU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHATHSIMHU, CBS3aHHBIMU C yIJlaMU B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXIY MNPSIMOM U
IUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHSTHIMU, CBI3aHHBIMA C MHOTOT'PAaHHUKAMU;



e CBOOOMHO pacmo3HaBaTb OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsSMOYTOJIbHBIN Napaienenunen, Kyo);

e KIACCHU(PUIMPOBATH  MHOTOTPAHHUKH, BBIOWpass  OCHOBaHHS  JJiA
KJIacCU(UKAITUH;

e CBOOOAHO OMNEPUPOBATH TOHSATUSIMHU, CBSI3AHHBIMH C  CEUYCHHEM
MHOTOTPAaHHHUKOB TIJIOCKOCTHIO;

e BBINIOJIHATD napasuiesibHOE, HEHTPATLHOE u OpPTOTrOHAJIBHOE
MPOEKTUpOBaHUE (UTYpP HA TJIOCKOCTH, BBIMIOIHATH U300paKeHUS QUTYD
Ha TIOCKOCTH;

e CTPOUTH CEUCHUS MHOTOTPAHHHKOB Pa3UYHBIMU METOJaMH, BBITIOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/]I CBEPXY, COOKY, CHU3Y;

e BBUMCIATH IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpuU3Ma,
nMpaMuJia), FTCOMETPUUECKUX TeJ C IPUMEHEeHHEM (hOpMYII;

e CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OChb M IUIOCKOCTb CHUMMETPUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
durype:;

e CBOOOMHO OMEpPUPOBATH MOHITHIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINIOJHATH JICUCTBHS HA/l BEKTOPAMH,

e pemaTh 3aJayd Ha JOKAa3aTeNIbCTBO MAaTEMaTHYECKMX OTHOIIECHUN U
HAXOXJEHUE TC€OMETPUUYECKUX BEIWYHMH, MPUMEHSSI U3BECTHBIE METO/IbI
MPYU PEIICHHH MAaTeMaTUYeCKHUX 3aJ1a4 MOBBIIICHHOTO U BRICOKOTO YPOBHSI
CIIO’KHOCTH;

e TMPHUMEHATH NPOCTEHIINE TMPOTrpaMMHBIE CpPEACTBA U  DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJICKaTh, MPEOOPA30BBIBATH M WHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (HUTypax, TMPEACTAaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIONYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATH pEaJbHBIC CUTYAllMH, MPUMEHATh H3YYCHHBIC TOHSATHUS B
mporecce IMOMCKa PEHICHHs MaTeMaTH4ecKu  chopMynupoBaHHOU
npoOJieMbl, MOJICIHPOBATh PEAbHBIC CUTyallud Ha S3BIKE T'€OMETPHH,
UCCIIEJIOBATh MOCTPOCHHBIE MOJIENU C UCIOJIb30BAaHUEM I'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, pemarh MPaKTUYECKHe 3a]ayH,
CBSI3aHHBIEC C HAXOXK/ICHUEM T€OMETPUUYECKUX BEITUYHH;

e UMETh TPEACTABICHUS 00 OCHOBHBIX 3TalaxX Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K konny 11 kiacca oOyyaromuiics HayquTCs:



CBOOOZHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IHJIWHIPHUYCCKOM,
KOHMYECKOH U c(hepuyecKod NOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
TIOJTYYICHHUS;

OIEepUPOBATH MOHSATUSMH, CBI3aHHBIMH C TEJIaMH BPAIICHUS: IIMIIUHIIPOM,
KOHycOM, c(hepoii u mapom;

pacno3HaBaTh Tella BpamieHus (UWIMHAP, KOHYC, cdepa U Imap) u
OOBSICHATH CIIOCOOBI MOJTYYEHUS TEJ BpaIlCHHUS;

KJIacCU(UITMPOBATH B3aUMHOE PACIIONOXKEHNE C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJI BpAIICHMUS,
O00BEMBI W IUIOIIAIA TIOBEPXHOCTEH MHOTOIPDAHHHUKOB W TEJl BpalllCHWSI,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYT;

CBOOOZTHO OMEPUPOBATH MOHATHUAMH, CBS3AHHBIMA C KOMOWHAITUSIMH TEI
BpaIieHus] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OIMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK HJIU TEJO
BpAICHHUS;

BBIYHCIIATH COOTHOIICHUS MEXKY TIOMIAIMUA TIOBEPXHOCTEH 1 00bEMaMu
IMOJTOOHBIX TEI;

n300paxaTh u3y4daeMble (UTYpBI, BBINOJHITh (BBIHOCHBIC) TUIOCKHE
YepTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHUSI TEJ BPAIICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W TMPEOoOpPa3OBBIBATh HWH(POPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTNIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
peliaTh reOMETPUYECKUE 3a/1a4i Ha BBIYMCICHUE YTIIOB MEXAY MPSIMBIMU
U TJIOCKOCTSIMHU, BBIYHCICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
I1EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH,
CBOOOJHO ONEpUPOBATH TOHATHUSIMH, CBSI3AHHBIMU C JIBJKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU>KCHHM;

BBITIOJTHATh HM300paXEHUST MHOTOTPAHHWKOB W TEJI BpAIICHHUS TIPH
MAPAUIETBHOM  MEPEHOCE, LEHTPAIBHOW CHMMETPUH, 3EPKAJIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUEHUS IWIUHIpA
(mapasenbHO U NEPHEHAUKYISIPHO OCH), CEUEHUs KOHyca (MmapaienbHbIe
OCHOBAHHMIO M MPOXOAIINE YepPe3 BEPIINHY), CEUCHUS 1I1apa;
UCIOJIb30BaTh METOAbl TMOCTPOCHUSI CEYEHUH: METOJ| CJIEAO0B, METO]
BHYTPEHHETO MPOSKTUPOBAHMUS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh TeoMeTpudecKkre (HaKThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANoJaraloluX HECKOJbKO IIAaroB PEUICHUs, €CIU YCJIOBUS
MIPUMEHEHMS 3a/1aHbl B IBHOW 1 HESIBHOU (hopme;

peliaTe 3aJayd Ha JI0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOIIECHUM |
HaXO0XJCHUE TEOMETPUUECKUX BEINYUH;

MIPUMEHATH MPOrPaMMHBIE CPEJICTBA M 3JEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a]1a4;

MPUMEHATh  IIOJIYYEHHbIE  3HAHUS HA  IPAKTUKE:  CPABHHUBATS,
aHAJIM3UPOBATH U OIICHUBATH PEAJIbHBIE CUTYAIIUU, IPUMEHATh NU3yUCHHBIC
MOHATHSI, TEOPEMbI, CBOWCTBAa B IMpOlLIECCE€ IOWCKA  PEIICHUS
MaTeMaTH4eCcKu  C(HOPMYIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CHUTYAallMM Ha SI3bIKE T€OMETPUHU, HCCIEIOBATH MOCTPOCHHBIE
MOJIEJIA C HCIOJb30BAHUEM TE€OMETPUYECKUX TMOHSATHM U TEOPEM,
ammapaTta anreOpbl, pemaTh MPAKTHYECKHE 3aJlauyd, CBS3aHHBIC C
HAaXO0XKJICHUEM I'€OMETPUYECKUX BEITUYNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX ATamax pPa3BUTHUSI TE€OMETPUM KaK
COCTaBHOM 4acTy (DyHJaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MpOorpamMMbl Bcero Konrpoapiie | Ipaktiieckie o0pa3oBaTe/ibHbIE
padcoThI padoTsI pecypenI

BBenenue B crepeoMeTpHio 23 1

B3aumHoe pacnonoxeHue npsiMblx B 6 |

IIPOCTPAHCTBE

[TapanneabHOCTh NPAMBIX U INIOCKOCTEHN B g

IIPOCTPAHCTBE

[leprieHAUKYISAPHOCTD MIPSIMBIX U )5

IJIOCKOCTEHN B IPOCTPAHCTBE

VYTIBl M paccTOSHUS 16 1

MHororpaHHuKH 7 1

BexkTops! B mpocTpaHCcTBE 12

[ToBTOpeHue, 06001IeHNE U CCTeMaTU3alus 5 )

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3y4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE TTpaBUIIa U300PAKEHHS HA
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
NpSMBIX (OTPE3KOB), CEpEeTUHBI OTpe3Ka

[TonsiTus cTepeoMeTpun: TOUKa, IpsiMas,
IUIOCKOCTB, TPOCTPAHCTBO. OCHOBHBIE
IIpaBUJIa U300paKEHUS Ha PUCYHKE
TUIOCKOCTH, NMapauIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

IlonsaTus: NMEPECCKAOMIUECA TTITOCKOCTH,
NEepeCCKaromurecs npsamMas 1 rmioCKOCTb,
MOJIYIIPOCTPAHCTBO

[lonsiTus: nepecekaroluecs MI0CKOCTH,
nepecexaronirecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOUINX 00BEKTOB

MHororpaHHUKH, H300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00OBEKTOB

AXCHOMEI CTCPCOMECTPHH U IICPBLIC




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
ciencTBus u3 HUX. CrocoObl 3a1anus
IPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSAMbIX U TUIOCKOCTEN

10

N300paxkeHne ceueHuil mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux
péopa. M3o0OpaxeHue nepeceueHus
MOJYYEHHBIX IJIOCKOCTEN. PackpairBanue
MMOCTPOCHHBIX CCUCHHUH Pa3HBIMH IBETAMH

11

N300paxkeHne ceueHuii nupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0paxeHue nepeceueHus
MTOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
ITOCTPOCHHBIX CEYEHHUH pa3HbIMU LIBETaMU

12

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obOpaxeHue nepeceyeHmst
IIOJIY4EeHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

13

N300pakeHue ceueHuil nupaMuisl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obOpaxenue nepeceueHus
IIOJIY4EHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU

14

MeTtoa cre1oB I TOCTPOSHUS CeUSHUI




15

MeTon cieoB 7151 TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceyeHuil MPSIMbIX U
IIJIOCKOCTEN

16

Mertoa creoB i MOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHnil MpsIMbIX U
IJIOCKOCTEHN

17

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX ‘-IGpTG)KGfI U 3aI1MCh HI1aroB
MTOCTPOCHHUS

18

[TocTpoenue ceueHnuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX ‘-IGpTG)KGfI U 3aI1MCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[MocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTe>KeI71 " 3aI1MCh HIaroB
MMOCTPOCHHUS

21

[ToBTOpenue mnanumetpuu: Teopema o
MPOIMOPLUOHANIBHBIX oTpe3kax. [logobue
TPEeYroJbHUKOB

22

[ToBTOpenne mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX YepTexax. McTopus pa3Butus
IJIAHUMETPUU U CTEPEOMETPUH




23

KonTponbhas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnioniokeHue NpsMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsimble. [Ipu3Haku ckpelmuBarommxcs
npsMbix. [lapamuienbHble nmpsiMble B
MIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUM U
€JUHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM MPSAMOM, IPOXOASAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH Ha TaHHOU
npsMoi. Jlemma o nepecedeHun
MapajuIeIIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapannensHOCTH TpeX NpsAMbIX. Teopema o
TpEX mapajuieabHbIX IpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJIEILHOTO
npoektupoBanus. 300pakeHne pa3HbIX
¢buryp B napajsiebHON NPOEKIUU

28

LenTpanbHas npoekus. YTomi ¢
COHAIIPaBJIICHHBIMHU CTOPOHAMU. YTOI
MEXY NPSIMbIMU

29

3aauM Ha JOKa3aTeIbCTBO U
UCCIIeIOBaHKE, CBSI3aHHBIE C
PacnoJIOKEHUEM NPSAMBIX B IPOCTPAHCTBE

30

IlonsTHA: MapauIeIBHOCTD IPSIMON U
IUIOCKOCTH B npocTpaHcTse. [IpusHak
[IapAJICIIBHOCTH MIPSIMOU U INIOCKOCTH.




CBoiicTBa mapaniebHOCTH NPSIMON U
IUIOCKOCTH

31

FGOMCTpI/I‘-IGCKI/IC 3aJa4d Ha BBIYHMCIICHUEC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C
napaluICJIbHOCTBIO MMPAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBEC

32

[TocTpoenne ceuenus, TPOXOSILETO Yepes3
JAHHYIO IIPSIMYIO Ha YepTEkKE U
[apajuIelIbHOTO APYrou npsimoil. Pacuér
OTHOLIEHUH

33

[TapannensHas MpOEKIKs, MPUMECHECHHE
JUTSI TIOCTPOCHUS CEUCHHI Ky0a u
napamienenumnena. CpoiicTBa
napajieNienumnea u Ipu3Mbl

34

HapaJIJ'IeJ'IBHBIC IIJIOCKOCTH. HpI/ISHaKI/I
napajICIbHOCTH IBYX IIOCKOCTEH

35

Teopema 0 napasienbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, IPOXOASIIEH
4yepe3 TOUKY, He MPUHAAIEKAIYIO TaHHOM
IUIOCKOCTH U CIEACTBUS U3 HEE

36

CaolicTBa napasuieabHbIX MIIOCKOCTEN: O
[apaJIJIeIbHOCTH MPSIMBIX IEPECEUECHUS
MIPU MIePECEUCHUN ABYX MapajiebHbBIX
MJIOCKOCTEH TpeThe

37

CpoiicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpEC3Kax MapaJuICIbHBIX IMMPAMBIX,
3aKJIIOYEHHBIX MEXKYy NTapajuIeIbHBIMU
IUIOCKOCTSIMU; O TIEpECeUeHUN IPSMOH ¢
JBYMS HIapaJlIeNIbHbIMU INIOCKOCTSIMU




38

[ToBTOpenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOT'O TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napasuiesnenune1a

41

Beruuciienue yMH OTpPE3KOB B KyOe U
IIPSIMOYTOJIBHOM Tapajuleenue e

42

IlepnieH AUKYIAPHOCTD MIPAMON U
miockocTy. [IpusHak
NEPIEHIUKYJIIPHOCTU IPAMON U
IJIOCKOCTH

43

IlepneH AUKYIAPHOCTD NPSMOU U
wiockocTH. [IpusHak
NEPIEHINKYJIIPHOCTH IPSIMOU U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUH U
€AMHCTBEHHOCTH MPSMOM, POXOAIICH
Yyepe3 TOUKY MPOCTPAaHCTBA U
MEPIECHANKYISIPHOMN K IMIIOCKOCTH

45

[InockocTH U EepIEeHNKYISPHBIE UM
IIPSIMbIE B MHOTOTpaHHHUKAX

46

[TnockocTH U MEepPHeHIUKYISIPHbIE UM
IpsiMble B MHOTOTpaHHHUKaX

47

[lepnenauKysip U HAKJIOHHAS.
IlocTpoeHune nepneHuKyspa U3 TOYKU Ha

IPSAMYIO

48

[leprieHquKynsAp U HAKIOHHAS.




[TocTpoeHue nepneHuKyaspa u3 TOYKU Ha
IPSAMYIO

Teopema o TpEX mepneHAUKYISIPAX

49
(mpsimast u oOpaTHast)

50 Teopema o TpEX NeprHeHANKYIIpax
(npsimast u oOpaTHast)

51 Yron Mexay CKpeuMBarOIUMMHUCS
HPSIMBIMH
Ilonck nepneHANKyYISAPHBIX MPSAMBIX C

52 IIOMOILBIO TIEPIEHINKYJIISPHBIX
IUIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
ITocTpoenue ceuenuii kyda, MpU3MBI,

54 MPaBUIBHOM MUPaMUIBI C TOMOIIBIO
OpPTOTOHAJIBHOMN MPOEKIINH
[TocTpoenue ceueHmii Kyda, MPU3MBI,

55 IIPaBUJIBHOM MUPaMU/IbI C IOMOIIBIO
OpPTOTOHAJILHOW MPOEKINH
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO II0cKocTH. [Inockoctn
CUMMETpUI B MHOTOTpaHHHUKaX

57 [Tpu3Hak neprneHAuKYISpHOCTH MPSIMOK U
IUIOCKOCTH KaK CJIEAICTBUE CUMMETPUHU

53 [IpaBunpHbIE MHOTOTpaHHHUKH. PacdyéT
PacCTOSHUN OT TOYKHU 710 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. PacyéT
pPaccTOSIHUNA OT TOYKH JI0 INIOCKOCTH

60 CriocoObl OMYCTUTH MEPHEHAUKYIISPHI:




CUMMETPHUS, CABUT TOYKHU TIO
napayieIbHON MPSAMOM

61

CaBur no HenapasieabHON NPSIMOH,
U3MEHEHUE PACCTOSHUMI

62

Konrponbnas padora "B3anmuoe
pacrosiokeHue NpsIMbIX U IIIOCKOCTEN B
npocTpaHcTee”

63

IIoBTOpEHME: Yroil MEXIy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[loBTOpEHME: yroa Mexny
CKpCIIUBAOIUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘ICCKI/IC MCTOABI BBIYMCIICHUA
yriia MCXKIYy NpAMBIMA B MHOT'OI'PaHHHUKAX

66

JIByrpanHsbIil yroi. CBOWCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOIO yria

67

[Tepnienaukymnsipuble iockoctu. CBOKCTBA
B3aMMHO NEPIEHINKYIISPHBIX IUIOCKOCTEN

68

[Ipu3Hak nepneHauKyIIpHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSIMOM
MepeceyeHus ABYX IIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEU IIJIOCKOCTH

69

[IpssMOYTONBHBIN Napajuienenunesn; Kyo;
U3MEPEHUS, CBOUCTBA IPSIMOYTOJIbHOIO
napajuiejenunesa

70

Teopema o AraroHaNIN NPSMOYTOJILHOTO




napajurejacnuiieaa u CJICACTBUC U3 Heé

71

CrepeomeTpuiecKre U IPUKIIaTHBIC
3a7a4¥, CBA3aHHBIE CO B3aUMHBIM
PacMoIOKEHUEM NIPSAMBIX U TIIOCKOCTH

72

HOBTOpeHI/IC: CKpCIIUBAOIUCCS IPAMBIC,
napajICJIbHBIC IIJIIOCKOCTH B CTaAaHAAPTHBIX
MHOTr'OrpaHHUKax

73

[Tapa mapayenbHbIX IOCKOCTENW HA
CKPEILMBAIOIIMXCS MIPSAMBIX, PACCTOSIHUE
MEXKy CKPEIINBAOIIUMUCS MIPSMBIMU B
IIPOCTBIX CUTYaLUsX

74

Paccrosinre OT TOUKH 10 TIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH

75

Brrunciienue pacCcTosHUN MEXITY
CKPEIIMBAIOIIUMUCS IPSIMBIMU C
ITOMOIIBIO MEPIEHANKYIISIPHOMN MIOCKOCTH

76

TpéxrpaHHbIil yroj, HEpaBeHCTBA I
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJIsI
TPEXTPAaHHOIO yIJia

77

DneMeHTHI ChepUUECKOi TeOMETPHUH:
reo/Ie3n4ecKre JMHUM Ha 3emiie

78

KonTtponbHas padota "YTibl 1
pacctostHug"

79

CucremaTtu3zanus 3HaHuil "MHoOrorpaHHuk
U €T0 3JIEMEHTHI"

80

[Tupamuaa. Bunel nupamun. [lpaBunbHas
nvpamMua




[Tpusma. Ilpsimast 1 HaKIOHHASI TPU3MBI.

81 1
[IpaBunbHas mpusma

20 [Ipsaimoii mapamienenunen, |
MPSIMOYTOJTBHBIN Mapaieenuie 1, Kyo

23 Brimykiibie MHOTOrpaHHUKH. Teopema |
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Olinepa. IlpaBunbpHbIE U TOTYIIPaBUIIbHBIE 1
MHOTOTPaHHUKHU

85 KontponbHas pabota "MHororpaHHuKu" 1

26 [TonsiTHE BeKTOpa HA TUIOCKOCTH H B !
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PazHocTh BEKTOpPOB 1

89 [TpaBuio mapamienenurena 1

90 YMHO)KEHNE BEKTOpa Ha YNCIIO0 1
PasnoxxeHue BekTopa o 6azucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHo€e NMpou3BEJICHNE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimve 3a1a4u ¢ BEKTOpAMH 1

95 IIpocreiine 3a1a4u ¢ BEKTOpaMH 1

96 [Ipocreiimne 3a1a4u ¢ BEKTOpaMHU 1

97 [IpocTeiimue 3a1auu ¢ BEKTOpamMu 1

98 O06o0menne U cucTeMaTu3anus 3SHAaHUK 1




99 O00011IeHNE U CUCTEMATU3aIMs 3HAHUH 1
100 WtoroBas koHTposibHAs paboTa 1
101 HroroBast koHTpoNbHAs paboTa 1
102 O06o00meHre U cucTeMaTU3aIus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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