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HOACHUTEJBHASA 3AIIMCKA

I'eomeTrpust sBhsieTcs ogHMM W3 0a30BBIX KYpPCOB Ha YpPOBHE CpEIHErO
o01rero oopa3oBaHms, TaK Kak 00ecrieYMBaeT BO3MOKHOCTh U3YUCHHS JTUCIUILUTHH
€CTECTBEHHO-HAYYHOM HAIMPABICHHOCTH W MPEAMETOB TYMAaHUTAPHOTO IIMKJIA.
[TockonmbKy  JIOTHYECKOE  MbIIUIeHHE,  (OpMHUPYEeMOe  MpU  U3YYEHUH



00yJaronMMHUCS TIOHSATUUHBIX OCHOB T'€OMETPHUM, TIPHU J0KA3aTeIbCTBE TEOPEM U
MOCTPOCHHUU LIETIOYKHU JIOTMYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKUX
3a7a4, YMEHHME BBIIBUTaTh M ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIb3YIOTCSl TIPH PEIICHUH 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

Ilens ocBoeHUs mporpaMMbl yueOHoro Kypea «['eomerpus» Ha yriayOnéHHOM
YPOBHE — Pa3BUTHE WHIUBHIYAJIbHBIX CIOCOOHOCTEH O0OydYaromuxcs Mpu
U3YYEHUH T€OMETPHUM, KaK COCTABIAIOIIECH MpeaMeTHOW obnactu «MaremaTuka U
uHpopMaThkKa»  4epe3  O0eCleUYeHHE  BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIONIb30BaHUsl Oojiee THyOOKMX T'€OMETPUYECKUX 3HAHUW U JEHCTBUH,
crenuUIHBIX TEOMETPUHU, U HEOOXOMUMBIX JIJISl YCIIEUTHOTO MPOodeCCHOHATBHOTO
0o0pa30oBaHusl, CBI3aHHOI'O C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TE€OMETpUM Ha YriayOnEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0O YPOBHSI, SIBIISIOTCSL:

pacuMpeHue NnpeaCcTaBieHus: 0 FTEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

dbopMUpoBaHUE TMPEACTABICHUS O TNPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUIINX MAaTeMaTUYECKUX MOJIEISAX, MO3BOJISIOMIMX OIMUCHIBATH M HM3y4aTh
pa3HbIE SBJIEHUS OKPYKAIOUIEro MUpa, 3HAHUE MOHATUMHOIO anmapara 1o pa3jaeny
«CTepeoMeTpusi» yueOHOro Kypca reoMeTpHu;

dopMuUpOBaHWE  yYMEHHMsS ~ BIJIaJIecTh ~ OCHOBHBIMU  TOHSTHSIMH O
POCTPAHCTBEHHBIX (PUTrypax W WX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
dbopMysl U yMEHHME MX MNPUMEHSATHb, YMEHHs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJapTHbIE CIIOCOOBI PEIIeHUs 3a/1aY;

dbopMUpOBaHUE YMEHHs PACIIO3HABATh HA YEPTEkKaX, MOJCIAX U B pealbHOM
MHpE MHOTOIPAHHUKM M Tela BpalleHUs, KOHCTPYUPOBATh TI'€OMETPHUYECKHUE
MOJIEJIH;

dbopMupoBaHrEe MOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOI'O IMOCTPOCHUS
MaTEeMaTUYECKUX TeOopui, (popMUpOBaHHE MOHUMAHHUS POJIUM AKCHOMATUKHU MpPH
IIPOBEJICHUU PACCYKICHUU;

(opMHUpOBaHME yMEHHUS BIAAETh METOJAMHU JOKAa3aTEIbCTB M AJITOPUTMOB
peuieHnss, yMEHUs UX NPUMEHATb, MPOBOAMTH OKA3aTEIbHBIE PACCYXICHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 33724 C IPAKTUYECKUM COAECPKAHUEM,
dopMupoBaHHE TPEACTaBICHUA O HEOOXOAMMOCTH  JOKa3aTelbCTB  IPHU
000CHOBaHUY MAaTEeMaTUYECKUX YTBEPKJICHHUI U POJIM AKCUOMATHKHU B TTPOBECHUN
NEAYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00yJarOIIMXCs, TO3HABATEIHLHON aKTUBHOCTH, MCCIIEOBATEIHCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUSI, THTEpeca K U3yUYCHHUIO TEOMETPUH;



dbopmupoBaHre (GyHKIIMOHATBLHOM TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHM:
YMEHHUS PACIO3HABaTh IMPOSIBICHUS TE€OMETPUUYECKUX TIOHITHM, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYyaIUSX W MPHU U3YyUYEHUU JAPYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEN U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSI PEATbHBIX CHUTYyalluid, HUCCIEAOBAHUS TMOCTPOEHHBIX MOJIEIeH,
WHTEPIPETAIMN TTOJIYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMH y4eOHOTO Kypca «['eoMerpusi» B
10-11 «maccax sBistoTcs: «lIpsMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel U  KOOpPAUHATHL B
POCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHuEe «yMETh ONEPUPOBATH
MOHSITUAMUY», PEIEBAHTHBIMU T'€OMETPUU HA YTIyOJIEHHOM YpPOBHE OOy4YeHHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpPKAaTEIbHBIM JUHUSAM y4eOHOIO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMM  pachpenensieTcsi He TOJbKO  II0
coJiepKaTeNbHbIM JIMHUSIM, HO U TI0 rojgaM oOyuenus. ConepxkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOM padoueit
IpOrpaMMbl, paclpeaeinEHHbIM IO TojJaM OOy4YeHMs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIILHBIM BOTIPOCAM O0yUYarOIIHUECs
oOpalmiajiucbh  HEOJHOKpPaTHO. JTO  TO3BOJIAET  OPraHU30BaTh  OBJAJACHUE
FEOMETPUYECKUMHU TTOHATHUSIMH U HaBBIKAMHU MOCIIEOBATEIBHO U MOCTYIMATENbHO, C
COOJTI0/IEHMEM MPUHIIUIA PEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YYaIOUIUXCs, PACIIUPSS U YIIIyOIss
e€, o0pasyst NpOYHbIE MHOKECTBEHHBIE CBSI3U.

[Tepexona kK M3y4EHUIO TEOMETPUH HA YIi1yOJEHHOM YPOBHE MTO3BOJISECT:

co3garb  ycnoBus s auddepeHuuanud  00ydeHHUs, TMOCTPOCHMS
WHANBUIYaTbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECHEeUUTh YriyOJnEéHHOE
U3YYCHHE T€OMETPHUH KaK COCTABJISIONIEeH yueOHOTo penMera «MaTemMaTrukay;

MOJTOTOBUTh OOYYAIOIIUXCSA K TMPOJOIKEHUIO HU3YUYCHUS] MaTeMaTHKU C
yuéTtoM BbIOOpa Oyayied mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKIY
001IMM 1 NMpo(PecCHOHATBHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpusi» Ha yriayOln€HHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 gaca (3 gyaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEIIO).



COIEPKAHUE OBYUEHUA
10 KVIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue TMpsSMBIX B NPOCTPAHCTBE: IE€pECEKaroIlIMeCs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapauIeIbHbIe
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1uiockoctd. [lapamnenbHoe M UEHTpaIbHOE MPOEKTUPOBAHUE, H300pakeHue
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeNbHOIO NPOEKTHpoBaHusA. HM3o0pakeHue
¢Guryp B mapayuieabHOW MPOEKIUHU. YTJbl C COHANPaBIEHHBIMU CTOPOHAMHM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA IapaiIeIbHbIX IIJIOCKOCTEHN. IIpocreiimue
OPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpadJlp, NapasuleienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEOpeMa O NpsIMOK
NEPIEHANKYJIAPHON IJIOCKOCTH. OproronansHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yrael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IIIOCKUX U
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yIyia. Teopembl KOCHHYCOB M CHUHYCOB [UJIS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: Nn-yronpHas
npu3Ma, NpsAMas 1 HaKJIOHHAs IpHU3Mbl, OOKOBask U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparuvailine myTm Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema Iludaropa. I[lupamupa: n-yrompHas mnUpamMuaa,
npaBWwiIbHAas W ycedy€HHas nupamuabl. CBolicTBa pé€OGep M OOKOBBIX TI'paHEl
NpaBWIbHOW NHUpamMuzbl. lIpaBUiIbHBIE MHOTOIpaHHUKH: NpaBWJIbHAS IpU3Ma U



NpaBWbHAs MNHUpPaMUJIA, NpPaBUWIbHAs TPEYrojbHAsI MUpaMUa W IPABUIIbHbBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBWIBHBIX MHOTOTpaHHMKaX: OKTa’dp,
JNOEKadAP U UKOCAdP.

BrluncneHue 3J€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AuaroHaliu, YrJbl.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWi, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeopeMa O IUIONIAAN YCEYEHHON TMPaMU/IbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOIOIPAHHUKE: CUMMETPHS
napajuleNIelnnea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABIECHHBIE MW IPOTHUBOIIOJIIOXKHO
HaIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIYMTAHHME BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHME BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHapHbBIM  BekTopaM. lIpsimoyronpHas  cucremMa  KOOpAHMHAT B
npoctpaHcTBe. KoopauHaTtel BekTopa. CBs3p MEXAy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOI MeXAy BekTopamu. CKaaspHOE IIPOU3BENCHUE
BEKTOPOB.



IVIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHHUS PA3JIUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PakIaHCKONW HIACHTUYHOCTH, YBaXKEHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
UCTIOJIb30BaHUE JTHX JOCTIDKCHHUM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH W JICSITEIBbHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMYUBOTO OYYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTHUYeCKHEe 3HAaHUSA B
MHTEpecax 3I0pOBOro 1 0e30MmacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUN U
OTJIbIXa, peryisipHas (usndeckass akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW H €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymeir mpodeccurt u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U



caM0oOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3aJ1ay MaTEMaTHUYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHME TJIOOATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HAa TPUMEHEHHE MAaTEMaTUYeCKUX 3HAaHUW IS pelieHHs 3a7ad B 00JacTh
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HAyKh Kak cgepbl YeIOBEUECKOW eATeNbHOCTH, ITaloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JEATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIYy TMOHATHAMH, (POpMyIHUpOBaTh
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJBI C WCIOJIL30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKAa3aTEIbCTBA MATEMAaTUYECKUX YTBEPIKICHHI
(IpsIMBIE ¥ OT MPOTHBHOTO), BHICTPANBATh apTyYMEHTAINIO, PUBOAUTH MIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS Y BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJI30BaTh BOMPOCHI KAaK HCCJEAOBATEILCKUM HMHCTPYMEHT ITO3HAHMSI,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  TMPOTHUBOpPEUYUE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH TUIMOTE3y, APTyMEHTUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTh CAMOCTOSITEIILHO CIJITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEOBAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, SBICHHUs, IIpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJCHUS, HUCCJICIOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOILECCa, a TAKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH JeUIUTH UHPOpPMAIIMHU, JaHHBIX, HEOOXOAUMBIX /JI1 OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHUBATh HaAEKHOCTh uH(pOpMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BbIpaXkaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHMS 110 XOMY PELICHUs 3aJayH,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJieMbl, peniaeMod 3aJauyd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pelIeHnsl, COIOCTaBJIATh CBOU CYXICHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTaBIATh PE3YJAbTAaThl PELICHUS 33J1a4i, SKCIIEPUMEHTA, UCCIIEN0BaHus,
IOPOEKTa, CaMOCTOSITEIbHO BHIOMpaTh (OpMAT BBICTYIUICHUS € YYETOM 3ajaay
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTAaBJIAThH IUIaH, AJITOPUTM PEIICHUS 3a/1au, BEIOMPATh CITOCOO PEIICHUS C
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3YJILTATOB, BIAJIETh
croco0aMu CaMOTMPOBEPKU, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTaTa pEHICHHS
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HAWJICHHBIX OMTUOOK, BHISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH M YCIOBUSAM, OOBSICHATH PUUHHBI
JOCTHXKEHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHWMATh M HCIIOH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUIYaJIbHOM
paboThl mMpU pelmieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1eb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON palOThI, pachpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXJAaTh NPOLECC U pe3yiabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKUX JTIOMICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh palbOThl U
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
Ka4eCcTBO CBOETO BKJaja B OOIIMN MPOMYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPHU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSATH AKCUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATh TMOHATHSIMHU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEX]Y IMPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIMONA H
IUIOCKOCTBIO;

e CBOOOJHO OMIEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



CBOOOZHO paclo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nUpaMua, NpsIMOYTOJIbHBIN Napajuiesenunesn, Kyo);

KJIaCCUPUIMPOBaTH ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHMA  JiA
KJIacCU(pUKAIUK;

CBOOOJHO  oOmepupoBaTh MOHATHUAMM, CBA3AHHBIMM C  CEUYEHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (DUTYp Ha IMJIOCKOCTh, BBIIOJIHATH W300pakeHUs (puryp
Ha TUIOCKOCTH;

CTPOUTh CE€YEHUS] MHOTOI'PAaHHHMKOB Pa3jJW4YHBIMA METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  IOBEPXHOCTEM  MHOIOIPaHHUKOB  (TIpu3Ma,
NUpaMuJa), FEOMETPUUYECKUX TEJ C IPUMEHEHHEM (POpMYyIT,;

CBOOOZHO OIEPUPOBATH MOHATHSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb W IUIOCKOCTb CHUMMETPUU
uryper;

CBOOOJIHO OIEpPUPOBaTh MOHATHUSIMM, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

BBINIOJIHATD JIEHCTBUS HAJl BEKTOPaAMU;

pemiarb 3aJadd Ha JOKAa3aTelbCTBO MAaTEMaTUYECKUX OTHOLIECHUN U
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

IPUMEHATh NPOCTEHIIME MPOrPAMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MNpPEOOpa3OBbIBATh M HWHTEPIPETUPOBATH HH(OpPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATh [OJIYYEHHbIE 3HAHUS Ha TNPAKTUKE: CpPaBHUBAaTh U
aHAJIM3UPOBATH pPEAJbHBIE CUTYAllUH, MPUMEHATh HU3YYECHHbIEC MOHITHS B
npolecce IOMCKa PEUIeHMs MaTeMaTH4ecKu  c(OopMyIMpOoBaHHOU
npoOJIeMbl, MOJIENMPOBATh pEalIbHbIE CUTYallUd Ha SA3BIKE TI'€OMETPHUH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUI W TEOpeM, ammapara ajareOpbl, pelarh MPaKTUYECKHUE 3a]auH,
CBSI3aHHBIC C HAXOXKJEHUEM I'€OMETPUYECKUX BEINYHH;

UMETh TpEACTaBlIeHUs 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(mimepHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 000011IeHrE U CUCTEMATHU3ALINA 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TpaBUIIa U300PAKEHHS HA
PHUCYHKE IIJIOCKOCTH, NapalIebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

[ToHsITHS cCTEepeOMEeTpHH: TOYKA, TIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHNUS HAa PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), cepeHbI OTpPEe3Ka
[ToHsTHS: TTIepeCceKaONUecs TIOCKOCTH,
MepeceKaronrecs npsiMasi ¥ MI0CKOCTh;
MOJTYIIPOCTPAHCTBO

12.09

[TonsaTus: nepecexaronuecs mIoOCKOCTH,
nepeceKaronifecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHHE
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, U300paKeHIe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX O0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE




CJICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U MEPBbIE
cienctBus u3 HuX. CrocoOsl 3a/1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O003HaueHus NPSIMbIX U IUIOCKOCTEN

10

N300paxkeHne ceueHuil nmupaMuisl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT YEPE3 UX
pé6pa. M3o0Opaxenue nepeceueHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

11

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0Opaxenue nepecedeHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETaMU

12

N300pakeHue ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
pé6pa. M3obOpaxenue nepecedeHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

13

N3o6pakeHune ceueHnit mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux
péopa. M3o0Opaxenue nepecevdeHus
IIOJIY4EHHBIX IUIOCKOCTeH. PackpaiuuBanue
MIOCTPOCHHBIX CEUEHHUH pa3sHBIMH LIBETAMU

14

Merton cnenoB sl TOCTPOCHUST CEUCHUI




15

Merton cnenoB uisl TOCTPOCHUST CEUCHMUIA.
CaoiicTBa nepecedeHuil MpsIMbIX U
IIOCKOCTEH

16

Mertoa crenoB A IOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue cevyeHwmii B mupamuie, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX YE€PTEKEH U 3aIUCh II1aroB
MOCTPOCHHUSI

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTeKel U 3aIUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh 11aroB
MOCTPOCHHUS

20

[TocTpoenue ceueHnuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3znanue
BBIHOCHBIX qepTex(eﬁ " 3aI1MCh HI1aroB
MIOCTPOEHHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLUUOHANIbHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

22

IloBTrOpenue mianuMerpun: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX 4yepTexax. Mctopus pa3Butus
IJIAHUMETPUU U CTEPEOMETPUH




23

Kontponbhas padota "AKCHOMBI
crepeomerpun. CeueHus"

24

B3auMHOe pacnosiokeHue NpsMbIX B
npoctpancTse. CKpenuBaonecs
npsmsble. [Ipuznaku ckpenmBaromuxcs
npsaMbIx. [lapamiensHblie npsiMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUH U
€MHCTBEHHOCTH NPSIMOI MapasuieIbHON
JAHHOU MPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepece4eHun
napaieNbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannenbHOCTh TpeX NpsAMBIX. Teopema o
TpEX mapajuieNbHbIX IpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMbIX

27

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

28

[enTpanbHas mpoekus. Yroi ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOII
MEX1y NPSIMbIMHU

29

3aauu Ha JOKA3aTeILCTBO U
HCCIIENOBAHNE, CBA3aHHBIE C
PpacCIIOI0KEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsaTHs: MapanaenbHOCTh MPSAMOM U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajIeIbHOCTH MPSIMOM U TNIOCKOCTH.




CaoiicTBa napaieIbHOCTH IPSIMOU U
MJIOCKOCTH

31

reOMeTpI/I‘IeCKI/IC 3aJa4yy Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
NapasuIeIbHOCTBIO IPSIMBIX M IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[locTpoenne ceuenus, IPOXOSILEro Yepes
JAHHYIO TIPSIMYIO Ha YepTEKE U
napajuIelIbHOTO APYrou npsimoil. Pacuér
OTHOILCHUN

33

[TapannenpHast npoeKUUs, IPUMEHEHUE
TUTSI TIOCTPOCHUS CEUSHUI KyOa u
napaenenunena. CBoiicTsa
napasuieNienunea1a u mpusMbl

34

[TapannensHele iockocty. [IpusHaku
HapajuleNbHOCTHU IBYX INIOCKOCTEH

35

Teopema 0 napasnienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes TOUKY, He MPUHAIIICKAILYIO TAaHHOM
IJIOCKOCTH M CJIEJICTBHUS U3 HEE

36

CaolicTBa napasuIeabHbIX INIOCKOCTEN: O
[1apaJIJIEJIBHOCTH MIPSIMBIX IIEPECEUCHUS
IIPU IIEPECEUEHUH JBYX MapauIeIbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapaieNbHBIX JIOCKOCTEH: 00
OTpE3Kax MapajleabHbIX NPIMEIX,
3aKJIFOUYEHHBIX MEX]y apaJlJIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUH IPSAMOM ¢
ABYM: MTapaJlJICIbHBIMU IINIOCKOCTAMHA




38

[ToBTopenue: Teopema Iudaropa va
MJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
MIPSAMOYT'OJIBHOT'O TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuiesienunesa

41

Brruncnenue 1amH OTpe3KOB B KyOe U
MIPSMOYTOJIBHOM MapasuiesIeuIe1e

42

[TeprieHAMKYASIPHOCTH NPAMOUN 1
mrockocTu. [Ipusnax
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

43

[TeprieHAMKYASPHOCTD NPAMOUN 1
rwiockocTtu. [Ipu3nak
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

44

Teopema o CyIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH

45

[1nockoCTH U NEpIIEHIUKYIISPHBIE UM
IIPSIMbIE B MHOTOTpPaHHHUKAX

46

[InockocTH ¥ NEPHEHAUKYIAPHBIE UM
MMpsAMBIC B MHOT'OT'paHHUKax

47

IlepneHaAUKyIISp U HAKJIIOHHASA.
IlocTpoeHue nepneHuKyIspa U3 TOYKU Ha

MPSIMYIO

48

[lepnenauKysip U HaKJIOHHASA.




[TocTpoeHue nepneHauKyisapa U3 TOYKU Ha
MIPSIMYIO

Teopema o TpEX mepnEeHAUKYIAPAX

49
(nmpsimast u oOpaTHast)

50 Teopema 0 TpEX nepHEeHAUKYIIAPAX
(npsiMast 1 oOpaTHast)

51 Yron Mexay CKpenMBatOIIUMHUCS
IPSIMBIMU
ITonck nepneHAUKyYISAPHBIX MPSAMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIIIPHBIX
IIJIOCKOCTEN

53 OpTroroHanbHOE IPOESKTUPOBAHHE
[TocTpoenue ceuenunii kyoa, MPU3MBI,

54 IIPABWJIBHOM NMUPaMUIBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuenmii kyda, MPU3MBI,

55 IIPABWJIBHOM NMUPaMU/IBbI C IIOMOILBIO
OpPTOTOHAJILHOW MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0cKocTH. [Imockoctn
CUMMETpUI B MHOIOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyIapHOCTH MPSIMOUN U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

58 IIpaBunbpHbIE MHOTOTpaHHUKU. Pacdér
PacCTOSHUI OT TOUKH 10 IJIOCKOCTH

59 IIpaBuiIbHBIE MHOTOIpaHHUKH. Pacuér
PacCTOSAHMN OT TOYKH JO IIIOCKOCTH

60 CriocoObI OIyCTHThH EPIEHIUKYIISPHIL:




CUMMETPUS, CABUT TOUKH I10
MapajuIeIbHON TIPSIMOM

61

CaBur no HenapasuienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUMN

62

KontposnbHas padota "B3anmuoe
PacrosoKeHue NPSIMbIX U IUIOCKOCTEH B
npoctpaHcTae”

63

[loBTOpEHME: Yroa MEXAy MPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

65

[loBTOpEHME: Yyros MexXIy
CKPELIUBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘-IeCKI/IC METOABI BEIYHUCIICHUSA
yriia MCXKIYy NpAMBIMA B MHOT'OI'PaHHUKAX

66

JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB JBYTPaHHOIO yria

67

[lepnienqukynspHeie miockocTu. CBoiicTBa
B3aUMHO IEPIIEHANKYIISPHBIX INIOCKOCTEN

68

[Ipu3Hak neprneHauKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMOoi
MepecevyeHus IByX MIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEH MII0OCKOCTH

69

[IpsiMoyTONBbHBIN Napasuienenunesn; Kyo;
U3MEPEHMS, CBOUCTBA MPSIMOYTOJIbHOTO
napaJuiesienuneaa

70

Teopema o AuaroHaau NpsIMOYTOJIBHOTO




napauieiacnumneaa u CJICICTBUC U3 Heé

71

CrepeomeTpuiecKre U MPUKIIATHbIC
3a7la4M, CBA3aHHbBIE CO B3aUMHBIM
PAacCMOJIOKEHUEM NIPSAMBIX U TIIOCKOCTH

72

HOBTOpeHI/IeZ CKpPCIIHUBAOIIHECCA ITPAMBIC,
napaiJICIbHBIC ITJIIOCKOCTH B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa napaJlICJIbHBIX IUIOCKOCTEH Ha
CKPCHIMBAOIIHNUXCA IPAMBIX, PACCTOSAHUC
MCKAY CKPCIIUBAOIUMUACA IIPAMBIMU B
IMPOCTBIX CUTyallUAX

74

PaccrostHue OT TOUKH A0 IIIIOCKOCTH,
pacCTOsAHUEC OT HpHMOfI J0 IINTOCKOCTH

75

Brrunciienue paccTossHUN MEXIY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH C
MOMOIIIBIO MEPICHAUKYISIPHOMN MIOCKOCTH

76

TpéxrpaHHbIil yroy, HEPaBEHCTBA IS
TpexrpaHHbixX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJISI
TPEXTPAHHOIO yIJia

77

DneMeHTHI ChepUUeCcKOil TeOMETPHUH:
reoJIe3nYecKre JIMHUU Ha 3emiie

78

Kontponbnas pabota "Y1ibl u
paccTossHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHUK
U €70 3JIEMEHTHI"

80

[Tupamupaa. Bunel nupamua. [lpaBunbHas
nipamMua




[Tpusma. [Ipsimast u HaKIOHHAS! TPU3MBIL.

81 1
[IpaBunpHas npuszma

82 [Ipsimoii mapasuienenunen, 1
IPSAMOYTOJIBHBIN Napasienenunes, Kyo

83 Beimykisie MHOrOrpaHHuku. Teopema 1
Diinepa
Beinykisie MHOTOrpaHHuku. Teopema

84 Olinepa. [IpaBunbpHbIE ¥ TOTYIIPaBUIIbHBIE 1
MHOTOT PaHHUKH

85 Kontponbnas pabota "MHuororpanHuku" 1

86 [TonsiTHE BeKTOpa HA TUIOCKOCTH H B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BeKTOPOB 1

89 [IpaBuiio mapaenenurena 1

90 YMHO)KEHUE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JISXKAIIUX B OTHOU 1
TUIOCKOCTH

92 CkansipHO€ ITpOU3BEIEHUE 1

03 Brruncienune yriza Mexxay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [pocreiimme 3aa4u ¢ BEKTOpaMu 1

95 IIpocreiimne 3aa4u ¢ BEKTOPAMH 1

96 [IpocTeiimme 3aa4n ¢ BEKTOPAMH 1

97 [pocreiimme 3aa4u ¢ BEKTOpaMu 1

98 O06o01enne U cucTeMaTu3anus 3HaHUK 1




99 O00011IeHrEe U cCUCTEMAaTU3ALM 3HAHUI 1
100 HToroBast KOHTpOJIBHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME
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