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IIporpamma coctaBieHa no yuyeOHuky Aranacsina JI.C.
(3 yaca B Heneao, Bcero 102 yaca 3a ron)

1. Beenenune B crepeomerpuio (7 4).

OCHOBHBIC TIOHATHSI W aKCHOMBI CTEPEOMETPUH, HX CBA3b C aKCHOMaMH
wiaHuMeTpur. [IpumMeps! TPOCTPaHCTBEHHBIX TEOMETPUUECKUX (QUTYDP.

OcHoOBHas 1EJb - 03HAKOMUTD yYaIIuXCs C OCHOBHBIMU CBOWCTBAMH M CITOCOOAMHU
3aJlaHds TUTOCKOCTH Ha 0a3e TPymImbl akKCHOM TUIOCKOCTH M MPOCTEHIHMX CIIEICTBHM U3
HUX.

Pacmpennas cucrtema akCcuom, TOJIydeHHas J0OABICHUEM K aKCHOMaM TEpPBBIX
TPEX aKCUOM IUIOCKOCTH, CIY’KUT OCHOBOM JJIsl I0KA3aTeJNbCTBA MEPBBIX TEOPEM Kypca
crepeoMeTpur. IIIKOTBHUKHM TOIXKHBI MOHMMATh, YTO W MOCJE TOTO, Kak IJIOCKOCTh B
IPOCTPAHCTBE 3a/laHa, HA HEW BBIMOJIHIIOTCSI BCE U3BECTHBIE UM TEOPEMBI IIJIAHUMETPHUH.

B nanHolt Teme HeOOXOomMMO JaTh OOIEe TMOHSITHE O BBICKA3BIBAHUAX, HX
OTPUIIAHUAX, HEOOXOJUMBIX M  JOCTATOYHBIX YCJIOBHSIX, TeOpeMax, MeToaax
JI0KA3aTeJIbCTB.

B nanHoli Teme ydamiuecs HAUMHAIOT 3HAKOMUTBHCS C B3aHUMHBIM PaCIOI0KEHUEM
OPSAMBIX M IUIOCKOCTEH B TPOCTPAHCTBE (OTHOIICHUE NPUHAIICKHOCTH TMPSIMBIX U
MIJIOCKOCTEH ).

Tema wurpaer BaXHYI pOJb B Pa3BUTUU MPOCTPAHCTBEHHBIX MPEACTABICHUM
ydamiuxcsi, (aKTUYeCKd BIIEPBbIE BCTPEYAIOUIUXCS 37€Ch C IPOCTPAHCTBEHHOM
reomerpueil. IlosTomy mnpenomaBaHue clEAyeT BECTH C MIMPOKUM MPHUBJICYECHUEM
MOJEJNEH, pUCYHKOB.

2. [lapajieJbHOCTD NPAMBIX M IUIOCKOCTEH (23 4).

[TapannenbHOCTh MPSMBIX, IPAMON U IUIOCKOCTH. B3amMHOE pacroioKeHUE BYX
OPsIMBIX B MPOCTPAHCTBE. YTOI MEXAY ABYMs OpsMbiMu. [lapamienbHOCTh MIOCKOCTEN.
Terpasap u nmapajuienenune.

OcHoBHast 11enb — CHOPMUPOBATH MPEACTABICHUE YYAIIUXCS O BO3MOMXHBIX
CIIy4asiX B3aMMHOT'0 PAacIOJIOKEHHUS ABYX MPSIMbIX B IPOCTPAHCTBE, MPSAMON U TIIOCKOCTH,
M3yYHUTh CBOMCTBA U MIPU3HAKU MAPAIIIEIBHOCTH IIPSAMBIX U INIOCKOCTEM.

Oco0EHHOCTBIO SABISETCS TO, YTO Cpa3y BBOASTCS B PAacCCMOTPEHHE TETpa’ap M
napajiesienumne1, pa30ouparoTcsi UX CBOMCTBA, YTO MO3BOJSET PACIIUPUTHh CUCTEMY 3aj1ad,
BKJIIOUMB B HEE 3aJaud HAa MOCTPOCHUE TOYEK W JIMHUM NEPECEUCHUS NPSAMBIX U
IJIOCKOCTEM, MPOCTEUIINX 3aJa4 Ha MOCTPOCHUE CEUYCHUM MHOTOIPaHHUKOB. B xoxe
pelieHns 3TUX 3a7ad CleAyeT TO0OMBaThCS OT Yy4YalllMXCsl MPOBEIAEHHUS J0Ka3aTelbHbIX
pacCyXJIeHUM.

B pamMkax 3T0# Tembl ydanuecs 3HaKOMSTCS C TapaJuIeIbHbIM NPOECKTUPOBAHNUEM U
€ro CBOMCTBaMH.

Tema wurpaer BakHYIO pOJb B Tiporiecce (GOPMHPOBAHUS TPOCTPAHCTBEHHBIX
MPEICTABICHUN ydanuxcsa. M3ydeHue TeopeTHuecKoro Marepuajga Ba)XHO COYEeTaTh C
peuieHreM 3ajJady Ha BoOOpa)kaeMble TOCTPOEHUS € HCMOJIb30BAHUEM MOJENed U
pucyHkoB. CBOWCTBa NapajUyIEIbHOTO MPOCKTUPOBAHUS MPUMEHSIOTCA K PEIICHUIO
MPOCTEHIINX 3a/1a4 U K MPAKTUUECKOMY MOCTPOEHUIO U300pAKEHUI MPOCTPAHCTBEHHBIX
(Guryp Ha MJI0CKOCTH.

3. IlepneHIUKYJISIPHOCTh NPSAIMBIX U ILUIOCKOCTEH (21 u).




[TeprieHAUKYISIPHOCTh OPSIMOM M IUIOCKOCTH. lIpu3Hak mnepneHAuKyJIIpHOCTH
NpsAMOMl U TUIOCKOCTH.  llepneHaukynsip M HAaKIOHHAas K  IUIOCKOCTH, MPOEKIUA
HAaKJIOHHOM Ha IUIOCKOCTh. TeopeMa o Tpex MNepneHauKyispax. [[ByrpaHHbIil yrou.
ITeprieBAUKYIAPHOCTD INIOCKOCTEN. TpeXrpaHHblii yroi. OcHOBHast 1enp - JaTh
y4alMuMCsl CUCTEMAaTUYECKUE CBEICHUA O MEPHEHAUKYIISIPHOCTH MPSAMBIX U MJIOCKOCTEN B
MPOCTPAHCTBE. BBECTM OCHOBHBIE METPUUYECKHE TMOHSATHS: PACCTOSIHUE OT TOYKH MO
IJIOCKOCTH, PACCTOSIHUE MEXK]Y MapaJUICIbHBIMU TUIOCKOCTSIMHU, MEXKY MapaJuieIbHbIMU
MPSAMON U TNIOCKOCTBIO, PACCTOSIHUE MEXKAY CKPEIIMBAIOIIUMHUCS MPSAMBIMHU, YTOI MEXIY
NpAMOMl M IUIOCKOCTBIO, YIrOJI MEXKAY JBYMS IUIOCKOCTSIMH. W3Y4YUTh CBOWCTBA
MPSAMOYTOJIBHOrO NapajulesienuIeaa.

Marepuan Tembl 0000OIIa€T MU CUCTEMATU3UPYET U3BECTHBIC YYaIlUMCS U3
IJIAHUMETPUU CBEACHUA O TMEPNEHIUKYISIPHOCTA TNpaAMbIX. HWM3ydueHue TeopeM o
B3aMMOCBS3M TMApauIEIbHOCTH W TNEPHECHAUKYISPHOCTH TMPSAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE, a TaKXKe MaTepual O MEPICHANKYJISIPE U HAKJIOHHBIX I€JeCO00pa3Ho
COYeTaThb C CHCTEMATHYECKUM  TOBTOPEHHEM  COOTBETCTBYIOIIETO MaTepuaia u3
IIAaHUMETPUU, 4TO OyAeT cmocoOCTBOBaTh Oojiee TIYOOKOMY YCBOCHHUIO  HOBOTO
Marepuana, MO3BOJMUT  O3HAKOMHUTH Y4YalIUXCAd C MCIOJIb30BAHUEM aHAJIOTUM B
MaTeMaTHKe.

IIpy m3ydeHur CyIIECTBEHHO BO3pacTaeT poJib 3ajad Ha BbluucieHue. Ciuemyer
OTMETUTh, YTO B OCHOBE MPAKTUYECKU BCEX ITUX 3a/]ad JIe)KAT CBEJACHUS, WU3yUYCHHBIC B
wiaHuMeTpuu: Teopema Iludaropa u crmenctBus U3 Hee. B oTmenbHBIX 3ajadax dTU
CBEJICHHSI TPUMEHSAIOTCA IOCIE MPEABAPUTEIBHOIO HCIOJIb30BAHUS TEOPEMBI O TpPEX
NEPNEHAUKYJISIPaX WIN TEOPEMBI O MEPIEHIUKYIIAPHBIX TUIOCKOCTAX. [Ipu pemennn 3agau
Ha BBIYMCIEHHWE  HEOOXOAMMO  MOJJEPKHUBATh  JOCTATOYHO  BBICOKHMH YpPOBEHD
00OCHOBaHHOCTH  BBIBOJJOB C  OMOpPOM HA W3BECTHBIC YYAIlUMCSI CBEJEHUS U3
IUIAHUMETPUUA U WU3YYEHHBIE B TE€ME OIPEICICHUS U TMPU3HAKH MEPIEHAUKYISIPHOCTH,
TEOPEMBI O CBS3SIX MEKY MapAJIIEIbHOCTBIO U MEPIIEHANKYISIPHOCTBIO, TEOPEMBI O TPEX
NEPHEHIUKYISApaX.

Pa3nuunble BUIOBI YIVIOB B MPOCTPAHCTBE HAPSANY C PACCTOSHUSMH SIBIISIOTCS
OCHOBHBIMH KOJIMYECTBEHHBIMU XapaKTEPUCTUKAMU CBS3aHHOTO PACIIOJIOKEHUS MPAMBIX
U 1wiockocted. OTpaboTKa ATHX TOHSATUH JO YPOBHS HABBIKOB TIPU PEHICHUU
BBIYMCIIMTENILHBIX 3a/1a4 BaXkHa JJ1g Kypca 11 kiacca.

Kak mpu wu3ydeHuu mpeapiaymield TeMbl, CYIIECTBEHHYIO pOjib B (POPMUPOBAHUHU
MIPOCTPAHCTBEHHBIX MPEICTABICHUN Yy4YalllMXCAd  MUIPAOT 3aJayd Ha BOOOpa)kaeMble
MIOCTPOEHHS, B OOJIBIIMHCTBE CIy4aeB pPelIaeMble KOHCTPYKTHUBHO.

Tema wnmeer BAJKHOE IIPOIIEIEBTUYECKOE 3HAYEHHUE U1l U3Y4YCHUS
MHOTOIPaHHUKOB. @AaKTUYECKU NPU PELICHUU MHOTHUX 3a/1a4, CBSI3aHHBIX C BBIYMCICHUEM
JUIMH ~ TEPHNEHIMKYISpa M HAKIOHHBIX K IUIOCKOCTH, p€Yb HUAET O BBIYHUCICHUHU
AJIEMEHTOB MTUPAMUL.

4. MHororpanHuku (15 4).

[TonaTue mHororpannuka. Ilpusma. I[lupamuna. IlpaBusibHbIE MHOTOTPAHHUKM.

OcHOBHas LeNb - AaTh YYAIIUMCSl CUCTEMAaTUYECKUE CBEICHUSI 00 OCHOBHBIX BHAAaX
MHOTOrpaHHUKOB. [To3HaKOMUTE ¢ popMymoit Ditsiepa Jisi BEITYKIbIX MHOTOTPAHHUKOB, C
MPaBUIBHBIMH MHOTOTPAaHHUKAMHU U DJIEMEHTAMU UX CUMMETPHH.

MHOrorpaHHuK  ONpENEeNsAeTCs  KaKk  I[OBEPXHOCTb,  COCTaBJICHHAs W3
MHOTOYTOJIbHUKOB M OrPaHUYMBAIONIAS HEKOTOPOE TE€OMETPUUYECKOE TENO0. Y TOUHAETCA
MOHATHE TreoMeTpuueckoro Tena. Hapsay ¢ gopmynoit Ditnepa B pasnenie COmEpKUTCS
OJIMH U3 BapUaHTOB MPOCTPAHCTBEHHOM TeopeMbl [Iudaropa, cBs3aHHBIN ¢ TETpa’poM, y
KOTOPOT'O BCE€ INIOCKUE YTJIbl IPU OJHOM BEPILIMHE MPSMBIE.




[TpakTrueckas HANPABIECHHOCTh Kypca pPean3yeTCs 3HAUMTEIbHBIM KOJIMYECTBOM
BBIYUCIIUTEIBHBIX 3a7]a4, B XOJI€ PEIICHUS KOTOPBIX Pa3BUBAIOTCS HABBIKM OOLICHUS C
OCHOBHBIMM T'€OMETPUYECKUMH BEIUYMHAMU: JJIMHAMH, BEJIMYMHAMU YTJIOB, IUIOIMIAJCH.
B nensx mpeaynpexxaeHuss BO3MOKHBIX OIIMOOK y4alluxcsi clielyeT TpeOoBaTh OT HHUX
000CHOBaHMSI TPAaBWIBHOCTH BBIOOpA WJIM TOCTPOCHMSI PA3IUYHBIX BHUJIOB YIJIOB B
MPOCTPAHCTBE, BKJIIOYAS YroJl TMPSIMOU C IUIOCKOCTBIO, JMHEWMHBIA YroJ JBYTPAaHHOI'O
yraa. [Ipu pemenuu 3aay Ha BBRIUUCICHHUE, B TOM YUCIIE 3a/1a4d, B KOTOPHIX (UTYPUPYIOT
HE TOJbKO MpaBWIbHAs NpU3Ma WU MUPAMHUAbI, COBEPIICHCTBYIOTCS W Pa3BUBAIOTCA
YMEHUS YYalluxCcs MNPUMEHATh anmapar aiareOpbl U TPUTOHOMETPUM K PEIICHUIO
r€OMETPUUYECKUX 3a/a4.

VYuyamuecs AOMKHBI yMETh NPUMEHATh W3y4YeHHbIE B TeMe (GOPMYIbI s
HAXOXJICHUS TUTOMA e OOKOBBIX IMOBEPXHOCTEH MPU3M M MPABUIHLHON MUPAMUIbI MPU
PELICHUU TEOMETPUUECKUX U MPAKTUYECKHUX 3a]1a4.

5. BexTopsbl B mpocTpaHcTBeE. (8 1).

ITonsatue BekTopa B mnOpocTpaHcTBe. CI0KEHHWE W BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BekTopa Ha uuciio. CkalgpHOe Mpou3BeneHue BEKTOpoB. Komrmnanaphbie
BEKTOPBI.

OcHoBHas 11e1b — O0OOIIUTh M CUCTEMATHU3UPOBATH MPEJICTABICHUS yYAIIUXCS O
BEKTOpax, BBECTU MOHSITHE KOMIUIAHAPHBIX BEKTOPOB B MPOCTPAHCTBE U PACCMOTPETH
BOIIPOC O Pa3lI0KEHUH JI0O0T0 BEKTOPa MO TPEM JIaHHBIM HEKOMITJIAHAPHBIM BEKTOPaM.

PaccMoTpeHne BEKTOpPOB HOCUT B OCHOBHOM XapaKTe€p MOBTOPEHUS, IMOITOMY
u3JIaraeTcs JI0BOJILHO CkaTo. boiiee moapoOHO paccMaTpHUBAIOTCS BOIIPOCHI, XapaKTEPHBIC
JUUIs1 BEKTOPOB B ITPOCTPAHCTBE.

Cnenyer oOpaTUTh BHUMaHHE Ha T€ 3a/Jaud, B KOTOPHIX B SIBHOM BHJIE HE
MPUCYTCTBYET YKa3aHUE HA MPUMEHEHUE BEKTOPOB WJIM KOOPJMHAT, HO PEIICHUE KOTOPHIX
3HAYUTEIBHO YIPOUIAETCS MOCIIE 3TOrO.

Ilnanumerpus (27 4)
1. Penienne TpeyrojJbHUKOB (64)

OCHOBHBIE TOHSTHUS, CBSI3aHHBIE C TpeyrojJbHUKOM. IIpu3HaKu paBeHCTBa
TPEyroJbHUKOB. Mennana, OHWCCEKTprUca M BBICOTa TpeyroibHuKa. llapamiensHbie
npsamble. [lpusnaku momoOusi TpeyroJbHUKOB. COOTHOIIGHHUS MEXKAY CTOPOHAMHU U
yrjlaMd TPEYroJbHUKA - BBIUYMCICHUE DJIEMEHTOB TpeyrojbHUKa. I[IpsMOYTOIbHBIM
TPEYrOJIbHUK, HAXOXJAECHHUE €ro 3JEMEHTOB. PaccMarpuBaroTCs 3aauvd Ha HAXOXKICHUE
MEIWaHbl TPEYroJbHUKA, C HCIIOJb30BAaHUEM MpUEMa YABOCHUS MEAWaHbl. Takxke
paccMaTpUBaIOTCS  pPA3IMYHBIC  CIIOCOOBI  HAXOXKJACHUS  BBICOT M OMCCEKTpHC
TPEYroJbHUKA.

OcHOBHas 1IelIb — CUCTEMAaTH3aIis U 0000IIeHHE paHee MOTYYSCHHBIX B Pa3HbBIX
KJaccax CBEJICHUU O TPEYrOJIbHUKE; 3aKPEIUICHUE HABBIKOB W YMEHHUM J10Ka3bIBaTh
PABEHCTBO W MOJ00ME TPEYTOJbHUKOB, ONMUPASICh HA MPU3HAKK; (POpPMHUPOBAHKE anmapara
«pemIeHUs» TPEYrOJIbHUKOB; 0030p METOJIOB PEIICHHUS 3aJad ¢ HCIOJIb30BaHUEM
METPUUYECKUX COOTHOILICHUW B TPEYTOJIbHUKE; Pa3BUTHE MPOCTPAHCTBEHHOTO MBIIIJICHUS
(uepes peleHue 3aa4 Ha MOCTPOCHUE).

2. YUeThIpeXyroJabHUKH (24)

PaccmatpuBaroTCsi OCHOBHBIE CBOMCTBA W IPU3HAKH  YETHIPEXYTOJbHUKOB.
MeTtpudeckre COOTHOIIEHUS B YETHIPEXyTOJbHUKAaX. Pa3zouparoTrcs Moje3Hble MPUEMBI
paboThl ¢ Tpameuuedl W TmapajjeaorpaMMoM. PeliaroTcs IJIaHUMETPUUYECKHEe 3aJ1aud
MOBBIIICHHOM CJIOKHOCTH.

OcHOBHas 1edb — CHCTEMATHU3alMs CBEACHUM O YETHIPEXYrojbHHKaX (0co0oe
BHUMaHHE HEOOXOAWMO OOpaTUTh Ha XapaKTEPUCTUUECKHUE CBOMCTBA Ka)KJIOTO U3 BHOB




YETBIPEXYTOJIBHUKOB); pa3BUTHE (HOPMAJILHO-JTOTUYECKOTO MBINIIEHUsS (3alauyd  Ha
JTI0OKa3aTeNbCTBO); 3aKpEIUICHUE HaBBIKOB HCMOJb30BAaHUS OCHOBHBIX (QOpMYT O
METPUYECKHX COOTHOLICHUAX B UYETHIPEXYT OJIbHUKAX.

3. Ilmomaas TpeyroabLHuKa. OTHOIIEHHE OTPE3KOB U Iiomagei. (5 1)

JIoKa3pIBalOTCS MOJIE3HBIE MPU PELUIEHUM 3a1ad TeopeMbl UeBbl U Menenas,
pelIarTCcsa 3aJa4d C UCIOJIb30BAHUEM ATUX TeopeM. POpMysbl HAXOXKIACHUS IUIOLIAAU
¢duryp. 3agaun Ha JOKa3aTEIbCTBO.

OcHoOBHasg 1elb — CHCTEMATU3alldsl CBEJIACHUM O HAXOXICHUM IIIOMIafeH
TPEYTrOJbHUKOB M €ro 4YacTeW; 3aKpEIUICHUE HaBBIKOB HAXOXICHUS OTHOLICHUMU
3JIEMEHTOB MHOTOYT'OJIBHUKOB U OTHOLIEHUHN TUIOMIAZIeN YaCTE MHOTOYTOJIbHUKOB.

4. YrJbl H 0OTPE3KH, CBA3aHHDIE C OKPYKHOCTHI0. MHOTOYroJJbHUKH H OKPVsKHOCTH.
(13 g)

Boeiuncienue yriioB ¢ BEpPUIMHOW BHYTPM M BHE Kpyra, yrilbl MEXIy XOpAou M
KacarenbHOW. PaccMaTpuBarOTCs TEOpEMbl O TMPOU3BEACHUU XOPA, O KacaTeabHOU U
CEeKylIel, KOTOpbIE€ TIOJIE3HO  MCIOJB30BaTh MPU  PEIIEHWH  LEJIOr0  pAlaa
IJIAHUMETPUUYECKHX 3a1a4. PaccmaTpuBaroTCs 3a/1aud Ha KacarolIuecs, IepeCceKarouecs
OKPYKHOCTH, OKPY>KHOCTH, CBSI3aHHBIE C TPEYTOJIbHUKOM MW YETHIPEXYTOJBHUKOM, Ha
POTOPIIMOHATILHBIE OTPE3KH B OKPYXKHOCTU. PaszOupaercss MeToJ BCIOMOTATEIbHOU
OKPYKHOCTH. PaccMaTpuBarOTCs BIMCAHHBIE W BHEBIIMCAHHBIE OKPYXKHOCTH. Takxke
paccMaTpUBalOTCs 3aJlaud Ha BIIMCAHHBIE M ONHMCAHHBIC YETHIPEXYTOJIBHUKU, B KOTOPBIX
UCIIOJIb3YIOTCSl CBOMCTBA M NMPU3HAKU BIHMCAHHBIX W OINHCAHHBIX YETHIPEXYTOJIbHUKOB.
OTMedaroTcsi HEKOTOPhIE CBOMCTBA BBICOT TPEYTOJIbHUKA U OPTOLIEHTPA TPEYTOJIbHUKA.




TpeﬁoBaHnﬂ K YPOBHIO NIOATOTOBKH oﬁyqammnxcsl.

Honxcuol 3namo:

IHapanienbHOCTH NPAMBIX U IJIOCKOCTEH. [lapayuienbHble npsiMble B IPOCTPAHCTBE.
[TapamnensHOCTE  Tpex  mpsAMbIX.  [lapamiensHOCTs  OpsIMOM MU IUIOCKOCTH.
CkpemmBarImuecss MNpsMble. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU. YTOJI MEXIY
npsameiMu. [Tapamnensasie miockoctd. CBOMCTBA NapaieabHbIX IIOCKOCTEN. TeTpasap.

IepneHAMKYJIAPHOCTL NPAMBIX M INIOCKOCTeH. [lepneHauKysipHbIE NpsMBIE B
npocrpaHcTBe. llapamienpHble npsiMble, NEPIEHAUKYISPHbIE K II0CKOCTH. [Ipu3Hak
MEPIIEHAUKYJIAPHOCTH NPSIMOM U IIOCKOCTU. Teopema O IpsAMOU, NEPIEHAUKYIAPHOU K
IJIOCKOCTHU. PaccTosiHME OT TOUKM A0 IIOCKOCTH. Teopema O TpeX NEepIEeHAUKYJIApaX.
Yron Mexay npsMOM U INIOCKOCTBIO. JIByrpaHHsii yroi. IIpu3Hak neprnesauKkyIsspHOCTH
IBYX IIIOCKOCTEN. [IpAMOYronbHbIN napaiieenuIen.

Mmuororpanaukn. I[lpusma, ee ocHoBaHus, OOKOBble peOpa, BbICOTa, OOKOBas
OBEpXHOCTh. IIpsAmas m HakinonHas npusma. [IpaBunbHas npusma. [lapamtenenunen.
Ky6.

[lupamuga, ee ocHoBaHuEe, OOKOBble pebOpa, BBICOTA, OOKOBasi MOBEPXHOCTb.
Tpeyronbnas nupamuaa. [IpaBunpHas nupamuaa. Y cedeHHast nMpaMuaa.

CummeTtpuu B KyOe, napajjienenurnee, npusMe u nupamue. [louarue o cummerpun B
OpOCTpaHCTBE  (LEHTpajbHas, oOceBas, 3epKajbHas). I[lpumepbl cummerpuii B
OKPY’KarolIeM MHUpE.

Ceuenust kyOa, IpU3MBbI, TUPAMUJIBI.

[IpencraBnenue o MpaBUIIbHBIX MHOTOIPAaHHUKAX (TeTpa’ip, KyO, OKTasaAp, J0EKadap
U UKOCAdIP).

Bektopbl B nmpoctpancTBe. [lonsitue BekTopa. PaBeHCTBO BekTOpoB. ClloXkeHUE U
BbIUMTaHHE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB. YMHOXXEHHME BEKTOpa Ha YHCIIO.
Kommanapusie Bektopbl. [IpaBuno mapaiutenenunena. PasioxkeHue BEeKTOpa MO TpPEM
HEKOMIUIAHAPHBIM BEKTOPaM.

Honxncnor ymems (Ha npoOyKmMuBHOM U meoPUeCKOM YPOGHAX 0C6OCHURA):

— pacro3HaBaTh Ha 4YepTEKaxX W MOJAENSIX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMH, H300PAKECHUSIMU;

— aHAJIM3UPOBATH B B3AUMHOE PACTIOJIOKEHHE 0OHEKTOB B IPOCTPAHCTBE;

— M300pakaTh OCHOBHBIE MHOTOTPAHHUKH; BBITIOMHATH YEPTEKHU MO YCIOBHUSIM 3a]1a4;

— CTPOUTH POCTEHIIHE ceueHus Ky0a, TpU3MBbl, MUPAMU/IHI;

— pelaTth IJIAHUMETPUYECKUE U TPOCTEHIINEe CTepeOMETPUYECKHE 3aJayd  Ha
Hax0XJICHUE T€OMETPUUECKUX BEJIUYUH (JJIUH, YTJIOB, TUIOMAJEH);

— MCTIONIb30BATh MPHU PEIICHUHA CTEPEOMETPUUYECKUX 3a7ad TIAHUMETPUIECKUE (DAKTHI
U METOJIbI;

— IPOBOJIUTH JI0KA3aTEJIbHbIC PACCYXKACHUS B XOJI€ PEIICHUS 3a/1ad4;

BJIA/1eTh KOMIIETEHIUSIMHM: Y4eOHO-TI03HABATEIbHOM, [IEHHOCTHO-OPUEHTAIMOHHOM,
pedieKCUBHON, KOMMYHUKATUBHOW, HHPOPMAIITMOHHOM, COIUATIBHO-TPYA0BOM.

Cnocoonel ucnonv3oeams NPpUOOPETEHHBbIC 3HAHUSA M YMEHHS B NPAKTHYECKOMN
AeATeJIbHOCTH M TOBCEAHEBHON SKM3HHM U1 MCCIEIOBaHUSA (MOJAEIUPOBAHUSA)
HECJIOKHBIX MPAKTUYECKUX CUTYyallMil HA OCHOBE M3yYEHHBIX (OPMYII U CBOWCTB (QUTYD;



BBIYMCIICHUS IUIOMIAJEA IOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEI NPU PELICHUU
MPAKTUYECKUX 3aJ1ay, UCIOJIb3Ysl PU HEOOXOIUMOCTH CIPABOYHUKU U BBIUMCIUTEIIHHBIC
YCTPOWCTBA.



KaJICHIIapHO-TEMaTI/I‘IeCKOC IJIAHUPOBAHHUE

yueonozo mamepuana no ceomempuu ona 10 knacca

3 uaca ¢ neoenro (102 ypoka 3a 200)

No Tema Inannp. | Pakruy.
AaaTra AaaTra
BBenenne. AKCHOMBI CTEPEOMETPHH U MX CJIEACTBHUSA. 74
IIpenmeT cTepeoMeTprn. AKCHOMBI CTEPEOMETPUMU.
HekoTtopsle cnencTBusi U3 aKCHOM.
3 Pemienue 3a1a4 Ha NPUMEHEHUE AKCUOM CTEPEOMETPHUM U UX
CJICJICTBUIA.
4 Pemienue 3a1a4 Ha IPUMEHEHUE AKCUOM CTEPEOMETPUM U UX
CJIEICTBUH.
5 Pemienue 3a1a4 Ha IPUMEHEHUE AKCHOM CTEPEOMETPUM U UX
CJIEICTBUH.
KonTpoJsbHas padora Nel
7 | 3auer
I'nasa 1. IlapaniebHOCTH NPSIMBIX M MJIOCKOCTEM. 23 4.
§1. ITapaasieIbHOCTH NPAMBIX, IPSIMOM U MJIOCKOCTH.
8 [TapannenbHble npsiMble B ipocTpaHcTBe. [lapautenbHOCTD
TpeX NPSAMBIX.
9 | [lapamienbHOCTh OPSIMOM M TUIOCKOCTH
10 | PemeHue 3aa4 Ha NapajuIeIbHOCTh MPSIMOW U TUIOCKOCTH.
11 | PemeHue 3aa4 Ha NapajieIbHOCTh MPSAMOM M TUIOCKOCTH.
12 | Pemienue 3aa4y Ha NapajuieIbHOCTh MPSIMOM U TJIOCKOCTH.
§ 2. B3aumHoe pacnosioxkeHue NpAMbIX B IPOCTPAHCTBE.
Yroua Mexkay ABYMsl NPAMbIMH.
CkpemmBaromuecs npsmsie. [IpoBenenne uepes oHy U3
13 | CKpemMBAarOMIMUXCS NPAMBIX INIOCKOCTH, APaJIJIEIbHON
JIPYrou NpsMoi.
1 VYTIbl ¢ COHANPABIEHHBIMA CTOPOHAMU. YTOJI MEXKIY
MPSIMBIMU.
15 | [loBTOpeHne TeOprUM, PEUIEHUE 3a]1a4 110 TEME.
16 | [loBTOpeHne TeOprUM, PEIIEHUE 3a]1a4 110 TEME.
17 KonTpoabHast pauﬁom Ne2 mo Teme: “IlapajieJbHOCTD
NPSAMBIX, IPSIMOH U MJIOCKOCTHY.
18 | 3auer.
§ 3.IlapanieIbHOCTH MJIOCKOCTEIN.
19 HapannenLuHHe MI0CKOCTH. [Ipr3HaK mapaienbHOCTH ABYX
IIJIOCKOCTEN.
20 | CBoiiCTBa mapajuieNbHbIX IIOCKOCTEM.
§4. TeTrpasap u napaJiiejienuies.
21 N3o0paxenue miockux Guryp, uzodpaxeHue

MIPOCTPAHCTBEHHBIX (HUTYD.




Terpasap. Iapamnenenunen. CBoilcTBa rpaHel U

i JAArOHAJICH NapajuIeIICIUIIea.

23 Terpasap. I:Iapannenennneﬂ. CgolicTBa rpaHel u
JUAroHaJIel napajieaenuIea.

24 | 3ajayn HA TOCTPOEHUE CEYEHUM.

25 3amaun Ha noctpoeHue ceueHnil. [loctpoenne ceueHuin
METOJIOM CJIE/IOB.

26 | [loBTOpeHHE TEOpUH, PEUICHUE 3a/1a4 I10 TEMaM.

27 | IIpakTMKyM Ha ITIOCTPOEHUE CEYEHUH MHOTOTPAHHUKOB.

28 | [IpakTMKyM Ha ITIOCTPOEHUE CEYECHU MHOTOTPAHHUKOB.

29 KontposbHast padora Ne3 mo teme: «Terpadap u
napaJuieienuiemn.

30 | 3auer.
I'naga 2. IlepnieHAUKYJISIPHOCTD NPAMBbIX U IVIOCKOCTEH.

21 4.§1. IlepneHAUKYJISAPHOCTH NPSIMOM U MJIOCKOCTH.

a1 [lepneHaUKyIISIpHBIE NIPSIMBIE B IPOCTPAHCTBE.
[TapasienbHbIe NPSAMbIE, IEPIICHANKYISIPHBIE K IJIOCKOCTH.

2 [Ipu3Hak neprneHIuKyISIPHOCTH NPSIMOM U MIJIOCKOCTH.
Teopema 0 psAMOH, NEPIEHAUKYJIIIPHON K INIOCKOCTH.

33 | Teopema 0 NpsIMOU, NEPIIECHAUKYIISIPHON K TIJIOCKOCTH.

34 Pemenue 3a1a4 Ha NEPIEHAUKYISIPHOCTD MPSIMOM U
IIJIOCKOCTH.

35 Pemenue 3a1a4 Ha NEPIEHAUKYISIPHOCTD PSIMOM U
IIJIOCKOCTH.

36 Pemenue 3a1a4 Ha NEPHIEHAUKYIAPHOCTD IPAMOU U
IIJIOCKOCTH.
§2. IlepnieHAMKYJISIP U HAKJIOHHBIE. YTOJI MeKIy NPAMOii

U IVIOCKOCTBIO.

37 Paccrostnue oT Touku 10 ockoct. Teopema o Tpex
IIEPIECHUKYJIIpax

38 | Yroa Mexay nNpssmMou Y IIIOCKOCTBIO
IloBTOpEeHue Teopuu, pelieHue 3a1a4 Ha NPUMEHEHUE

39 | TeOpeMBI O TpeX MEPNEHAUKYIISIPAX, HA YTOJI MEXAY MPSIMON
U IJIOCKOCTBIO

A0 Pemrenne 3a1a4 Ha IPUMEHEHHUE TEOPEMBI 0 Tpex
NIEPIEHNKYJIAPAX, HA YrOJa MEXAY NPAMOU U INIOCKOCTBIO

a1 Pemrenre 3a1a4 Ha IPUMEHEHUE TEOPEMBI 0 Tpex
NIEPIEHINKYJIAPAX, HA YTOJI MEXAY NPSIMOU U INIOCKOCTHIO

1 Pemrenre 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX

MEPIIEHANKYJIIAPAX, HA YTOJ MEXKY MPSIMOUN U INIOCKOCTHIO

§3. IByrpanHsbliii yro..
IlepneHANKYJIAPHOCTH MJIOCKOCTEIA.




JIByrpaHHsii yroiu. IIpusHak nepneHauKyaspHOCTH ABYX

43 .
IIJIOCKOCTEM.
a4 I[ByrpaHHLVIﬁ yroil. [Ipu3Hak nepneHauKyIsIspHOCTH IBYX
IIJIOCKOCTEM.
45 | IIpsAMOYroJIbHBIN NTapaJUIEIICITUIIE T
46 | IIpsAMOYroJIbHBIN NTapaAJUIEIICITUIIE T
47 | TpexrpaHHbIi Yroj U €ro CBOMCTBA, MHOTOTPAHHBIN yroJl
48 | IToBTOpeHue TeoOpuH, peLICHHUE 3a/1a4 110 BCEU TEME.
49 | IIpakTUKyM IO PELICHUIO 3a/1a4
50 KonTpoabHasi pabora Ne4 mno reme: «/[ByrpaHHblii yroJ.
IlepneHANKYJIAPHOCTD IJIOCKOCTEID).
51 | 3auer.
I'naBa 3. MHororpannukmu. 15 4.
§1. Ilonsitue MmHOrorpanHuka. Ilpusma.
52 [TonsTe MHOTOrpanHuka. I'eomerpuueckoe teno. Teopema
Dilsiepa, 3iliepoBa XapaKTepUCTUKA.
53 | [Ipu3ma, mioma b NOBEPXHOCTH IPU3MBI.
54 | [Ipu3ma, momaap NOBEPXHOCTH IIPU3MBI
55 | [Ipu3ma, mioma b NOBEPXHOCTH NPU3MBbI
56 | [lpocTpancTBenHas Teopema [ludaropa
§2. llmpamupa
57 | [lupamupa. [IpaBriibHas nupamuja.
58 | [lupammupa, miomaab NOBEPXHOCTH TUPAMHUJIBI.
59 | YcedeHHas nmupaMuza.
60 | [loBTopeHune Teopuu, pelIcHue 3aay.
61 | [IpakTHKyM IO PELICHUIO 3a/1a4.
§3. IlpaBH/IbHBIE MHOTOTPAHHHUKH.
Cummetpus B mpoctpaHcTBe. [loHsTHE TPaBUIIBHOTO
67 | MHOTOTDAaHHMKA.
Teopema 0 cyleCTBOBAaHUH AT BUIOB IIPaBUIIBHBIX
MHOTI'OTPaHHUKOB
63 | DeMeHThl CHMMETPUH ITPAaBUJIBHBIX MHOTOI'PaHHHKOB.
64 | [IpakTnueckas paboTa.
65 | KonTpouabHasi padbora NeS no teme: « MHOTOrpaHHUKW.
66 | 3auer.
I'naBa 4. BekTopsl B npocTpaHcTBe 84.
§1.IlonsAiTHE BEKTOpPa B NPOCTPAHCTBE.
67 | [lonsiTue BekTOpa. PaBeHCTBO BEKTOPOB.
§2. CnoxxeHue M BBIYMTAHHE BEKTOPOB. YMHOKEHHUE
BEKTOpPA Ha YHUCJIO.
68 Cnoxenue n BelYMTaHuE BEKTOPOB. CyMMa HECKOJIBKUX
BEKTOPOB.
69 | YMHOXKEHHE BEKTOPA HA YUCIJIO.

§3. KomniianapHbie BEKTOPBI




70 | Kommianapuelie BeKTopsl. [IpaBuiio napauienenunena.

71 | Pa3yio)xeHue BEKTOpa 10 TPEM HEKOMIUJIAHAPHBIM BEKTOpaM

72 | [loBTOpEHHE TEOPUH, PELICHHE 3a1a4.

73 | KonTpoJubHasi padora Ne 6.

74 | 3auer

75 | OCHOBHBIE NNOHATHS IIJIAHUMETPHH.

26 IIpssMoOyroabHBIN TpEYroabHUK. Meauana npsiMoyroJibHOTO
TPEyroJIbHUKA.

77 | Teopema 0 MEMaHE KOCOYTOJILHOI'O TPEYTOJIbHUKA.

78 | YaBoeHue MeIUAaHBI.

79 | Teopema o0 OUCCEKTpUCE TPEYTOJIbHUKA.

80 | 3ajaum C HAXOXKJIEHUEM OMCCEKTPUC U BBICOT TPEYrOJIbHUKA.

a1 [Tapamenorpamm. CBOICTBA U IPU3HAKH
rapajijIeIorpamma.

8 Tpanenus. Cpenssist nunus Tpaneunn. CBoncTBa
paBHOOEIPEHHON Tpanenuu

83 | OTHOLIEHNE OTPE3KOB.

84 | Teopembl MeHenas u Yessl.

85 | Pemienue 3aau Ha npuMeHeHne TeopeM el 1 MeHenasl.

86 | dopMyJIbl IIONIAAM TPEYTOJIbHUKA.

87 | 3amaua Dunepa.

88 | OTHomIeHue Iomaael. Pemenne 3agauy.

89 | OTpe3Ku, CBSI3aHHBIE C OKPYKHOCTBIO.

90 | Yruibl, CBsI3aHHBIE C OKPYKHOCTBIO.

91 | KacarenpHas K OKPY>KHOCTH.

92 | BiucaHHas ¥ BHEBIIMCAHHAS OKPYKHOCTH.

93 | Kacarommecst OKpy>KHOCTH.

94 | [lepecekarommecs OKpy>KHOCTH.

95 | BrincaHHBIE YETHIPEXYTOJIbHUKH.

96 | OnKcaHHbIE YETHIPEXYTOJIbHUKH.

97 [IponopimoHanbHbIE OTPE3KHU B OKPYKHOCTHU. Perenue
3a7ay.

98 | BcrmomorartenbHbIe MOJOOHBIE TPEYTOJIBLHUKH.

99 | HekoTopble CBOMCTBA BBICOT M TOYKH UX NIEPECEUECHUS

100 | KonTpoabHasi padora Ne 7.

101 | Pemenue 3agau EI'D.

102 | UtoroBasi KOHTpOJIbHas padoTa.




