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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi siBisieTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEr0
oOmrero oOpa3zoBaHus, TaKk Kak 00eCleuynBaeT BO3MOKHOCTh U3YUYEHUS TUCIUTLTAH
€CTECTBEHHO-HAYYHOW HAIPABIEHHOCTH WM MNPEIMETOB TYMAHUTAPHOIO IUKJIA.
[Tockonmpky  JOTMYECKOE  MBINUICHHE,  (QOopMUpyeMOe  TpH  U3YYCHUU
00y4aroIUMHUCS TIOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUU LIETIOYKHU JIOTUYECKUX YTBEPKICHUMN MPU PEIICHUU F€OMETPUUYECKHUX
3aJa4, YMEHUE BBIIBUTaTb W OINPOBEpPraTh THUIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEILIEHUHN 3a7a4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YaCTHOCTH
(du3nUecKux 3aaad.

[{enb ocBoeHuUs nporpamMmsl yueOHOro Kypca «['eomerpusi» Ha yriyoaéHHOM
YpPOBHE — pa3BUTHE MHAMBUAYAJIbHBIX CIOCOOHOCTEN oOOydaromuxcs Mpu
U3y4YEHUU F€OMETPHH, KaK COCTaBISIOLIEH mpeaMeTHON obnactu «Marematuka u
nHpopmaTuka»  yepe3  oOecrnedeHHue  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJB30BaHUs Oojiee TIIYOOKHX TE€OMETPUYECKMX 3HAHUM U JICUCTBUIA,
CHELM(PUYHBIX T€OMETPUN, U HEOOXOJUMBIX ISl YCHEIIHOTO NMPO(ECCUOHAIBHOTO
o0pa3oBaHMsl, CBSI3aHHOI'O C UCIIOJIB30BAaHUEM MATEMATUKHU.

[IpuopuTeTHBIMU 3alayaMy Kypca TE€OMETpPUHM Ha YriayOJIE€HHOM YpOBHE,
PacCHIMPSIIOUIMMU U YCUITMBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SABJISIOTCS:

paclIMpeHne NPEACTABIEHNS O T€OMETPUN KaK 4YaCTU MHPOBOW KyJIbTYPHI U
(dbopMHpOBaHHE OCO3HAHUS B3aUMOCBS3M T€OMETPUU C OKPY’KAIOLUM MUPOM,;

dbopMUpOBaHHE TMPEACTABIEHUS O TMPOCTPAHCTBEHHBIX (UIYpax Kak o
BAKHEMIINX MAaTEMATUYECKUX MOJEISAX, IMO3BOJIAIOIIMX ONHMCHIBATh W H3Yy4daTh
pa3HbIE SABICHUS OKPYKAIOLIEr0 MUpPA, 3HAHUE MMOHATUHHOTO anmnapara o pasaeiny
«CtepeoMeTpusi» yueOGHOro Kypca reoMeTpuu,

dbopMupoBaHME  YMEHHUS  BJIaJ€Th  OCHOBHBIMH  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (UTIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE MX MPUMEHSATb, YMEHUsS JOKa3blBaThb TEOPEMbl U HAXOJHUTh
HECTaHJapTHbIE CIIOCOOBI pelleHus 3a/1ay;

dbopMHpoBaHHE YMEHHUS PacliO3HABAaTh HA YepTEXkaxX, MOACIAX U B pealbHOM
MHUpPE€ MHOIOTPAaHHHUKM M TeJla BpALICHUs, KOHCTPYHMPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHUpOBaHNHE MOHUMAHUS BO3MOKHOCTH AKCMOMATHYECKOTO MOCTPOCHUS
MaTE€MaTUYECKUX TEOpHi, (OpMHUpPOBAaHUE MOHUMAHHUSA POJIM AKCMOMATHUKU TpU
IIPOBEJICHUM PACCYKIACHNH;

dbopMupoBaHHEe yMEHHs BIAJ€Th METOJAMHU J0Ka3aTeIbCTB M alTOPUTMOB
pEelIeHNs], YMEHUA UX NPUMEHSTh, MPOBOAUTH JIOKA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PELIECHHS CTEPEOMETPUUECKHX 3aa4 U 3aJa4 C TPAKTHUYECKUM COJICPHKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIUMOCTH  JIOKA3aTelIbCTB  MpHU
000CHOBaHHWU MAaTEMaTHYECKUX YTBEPKACHUN U POJIM AKCUOMATHUKH B MPOBEACHUN
JNENyKTUBHBIX PACCYXICHUMU;



pPa3BUTHE U COBEPILICHCTBOBAHME MHTEIJIEKTYalbHBIX W  TBOPUYECKHUX
CHOCOOHOCTEH O0yuaronmxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIIICHUS, HHTEPECA K U3yUYEHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHAIBHONW T'PAMOTHOCTH, PEJIECBAHTHON T'€OMETPHUU:
YMEHHUSI pPaclo3HaBATh TMPOSBICHUS T'E€OMETPUUECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
Y4EOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEd M  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSl PEATbHBIX CHUTyallui, HCCIEIOBaHUS MOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALMH MMOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEPKaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eoMmerpusi» B
10-11 «maccax sBisroTcs: «[IpsMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannuku», «Tema BpameHus», «BeKkToppl ¥  KOOpAMHATHI B
IIPOCTPAHCTBE», «J[BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHe «yMETh OIEPUPOBATH
HNOHSTUSMU», PEJIEBAHTHBIMU T€OMETPUHM Ha YINIyOJEHHOM YypOBHE OOYy4YEHHs B
10-11 kmaccax, OTHOCHTCS KO BCEM COJIEP KaTeIIbHBIM JIMHUSIM y9eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKMX YMEHUH pacmpefensercs He TOJBKO IO
COJIepKaTEeNbHBIM JIMHUAM, HO U 10 rojgaM obyuenus. Conep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHMsI dDenepasibHON padoueit
IpOrpaMMbl, paclpeAeNéHHbIM MO rojlaM OO0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIMIIUAIBHBIM BOIIPOCAM 00yYaroLuecs
oOpamainuch HEOAHOKPATHO. OTO TIO3BOJSET OPraHM30BaTh  OBJIAJICHHE
reOMETPUUYECKUMHU MOHATHSIMHU U HaBbIKAMHU MOCJIE0BATEIBHO U OCTYNATENIbHO, C
cOOJII0ICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHMSI BKIIIOYATh B OOILYIO
CHUCTEMY T€OMETPHUECKUX TMPEICTABICHUNA OOYJarOIIMXCsl, PaCIIUpPSIs U YIIIyOssis
e€, 00pazys MPOYHbIE MHOXECTBEHHBIC CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE ITO3BOJISIET:

co3nath  ycnoBus ans  auddepeHunandd  oOydeHHs, HOCTPOCHUS
UHAMBUAYAIbHBIX 00pa3oBaTeNbHBIX MpOrpaMM, O0OeclneyuTh YriIyOna&HHOe
M3Yy4YEHUE TEOMETPUH KaK COCTaBILIIONIEH yueOHoro npeamera «MareMaTuka»;

MOATOTOBUTh OOYYAIOMIMXCA K TMPOJOJDKEHUIO M3YyUYEHHsS] MaTeMaTHUKU C
ya€ToM BBIOOpa Oymymiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKITY
oO1uM U IpoeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenume yuebHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTtcs 204 gaca: B 10 kitacce — 102 gaca (3 gaca B Hepenio), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, nmpsAMmas, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCHOMAaTUYECKOM TOCTPOCHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue TMpsAMBIX B NPOCTPAHCTBE. IEPECEKAIOIINECH,
NapajulesIbHble W CKpeIIMBAaroIIMecs npsMmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapannenbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MMapaJLICIIbHbIE
IPSIMBIE B IPOCTPAHCTBE, NAPAUIEIBHOCTD TPEX MPSIMBIX, IAPAIIIEIBHOCTD IPSIMOU
U 1iockocTH. [lapanienbHoe W LEHTpPalIbHOE MPOEKTUPOBAHUE, H300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MNapajlieIbHOr0 MpoeKTUpoBaHus. 300paxeHue
¢buryp B mapayjiebHOW MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMHM, YIOJI
MEXIY IPSMBIMU B IPOCTpaHCTBE. [lapasuienbHOCTh IUIOCKOCTEN: MapaJuIeIbHbIE
IJIOCKOCTH, CBOWCTBA [apajuIeIbHBIX IJIOCKOCTEH. [Ipocrenmne
IPOCTPAHCTBEHHbIE (PUIYphl HA IUIOCKOCTH: TETPadap, Napajieienune,
MMOCTPOCHUE CEUCHUM.

[lepneH UKy ISIPHOCTD MPSIMOM U IUIOCKOCTU: TIEPIICHANKYJIIIPHBIE MPSIMBIC B
IPOCTPAHCTBE, MPAMBIE MapaUIEIbHbIE W IEPIEHAUKYJISIPHBIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYIIPHOCTA MPSAMOM UM IUIOCKOCTH, TeopemMa O MpsSMOU
MIEPIIEHIUKYJIAPHON IJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIMKYJISIp U HAKIIOHHBIE. PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHUE
OT MNpsAMOM A0  MJIOCKOCTH,  MpoeKuust  GuUrypsl Ha  IUIOCKOCTb.
[leprieHIMKYISIPHOCTh  IUIOCKOCTEW:  NPU3HAK  IEPIECHAUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIAUKYIIIPaXx.

VYriabel B NPOCTPAHCTBE. Yrojl MEXAY NPSIMOM U IUIOCKOCTHIO, JBYI'DPAHHBIN
yroJj, JUHEWHBIA YroJl IBYTPAHHOTO yrya. TpEXTpaHHBIM U MHOTOTPAHHBIEC YIJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoiicTBa IIIOCKUX U
JBYIPaHHBIX YTIJIOB TPEXTPAaHHOIO yria. TeopeMbl KOCHHYCOB U CHUHYCOB JUIA
TpEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Buabl MHOrOrpaHHMKOB, pa3BEPTKa MHOTOrpaHHuka. lIpusma: Nn-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasl U MOJHAS TIOBEPXHOCTH MPU3MBI.
[Tapannenenumnen, NpsAMOYIOJbHBIA — HapaJUICNENUNe] MW €ro  CBOMCTBA.
Kparuaiimirie mnmyTh Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHass mHUpamMuia,
npaBWibHasg W yceu€HHas nupamuasl. CBoiicTBa péOep U OOKOBBIX TpaHel
MPaBUIbHOW TnUpaMubl. [IpaBuibHBIE MHOTOTPAHHUKHW: NPAaBWIbHAS IPU3MA U



IIpaBWJIbHAsA IHPAMHUAA, NPABUIIbHAs TPEYroJibHAs IHpPaMHAA W IPaBUIJIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o MpaBUIBHBIX MHOIOTPAHHUKAX: OKTadIp,
JOIEKadIp U UKOCAdP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHasld, YIJbl.
[Tnomanps OOKOBOM MOBEPXHOCTH M IOJIHOM IOBEPXHOCTH MPSIMOW IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOW TMOBEPXHOCTH TMPSMOM MPHU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHON MHUPAMHU/IBI,
TeopeMa O IUIOIAAN YCEYEHHON MUPAMHUIBI.

CuMmMmeTpuss B HPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHM  IPAaBWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpHs B MPaBWIBHOM MHOTIOIPAHHHMKE. CHMMETPUS
napajulesIenuIea, CHUMMETPUS TPABWIBHBIX NIPU3M, CHUMMETPHS IPABHIBHOU
MIAPAMHUJIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApPHBIE, COHANPAaBICHHBIE W IPOTHUBOIIOJI0KHO
HaIlpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPaMU: CIIOKEHHE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
guciio. CBOKCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[loHATHEe KOMIUIaHApHBIE BEKTOpBI. lIpuM3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapaimienenunena. TeopemMa O pasigoXKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTopam. lIpsmoyronpHas  cuctemMa  KOOpAMHAT B
npoctpancTBe. KoopnuHatel BekTopa. CBsi3b MEXJy KOOpAMHATaAMH BEKTOpa H
KOOpJIMHATaMH TOYEK. YTOJd MexAy BekTopaMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:kaaHcKoe BOCIMTAHHE:

C(OPMHPOBAHHOCTh TPAXKIAHCKON MO3MIIMK 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHHACKOTO  OOIecTBa,  NpPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHHH,
IpoIeAYp TpaKAaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMCHHE
B3aMMOJICHCTBOBATh C COIMAJIBHBIMH WHCTUTYTaMH B COOTBETCTBHU C UX
(GYHKIMSIMHU ¥ Ha3HAYCHHUEM,

2) IAaTPHMOTHYECKOE BOCITUTAHNE:



c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSIM POCCUMCKUX MaTEMATUKOB U POCCUMCKOM MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTHKEHHM B JAPYrHMX HayKax, TEXHOJOTHUsX, cdepax
SKOHOMHUKH;

3) TyXOBHO-HPaBCTBEHHOE BOCITUTAHNE:

OCO3HAHHWE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, chOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMUSI, 3THUYECKOIO IMOBEACHUS, CBSI3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUWA HAyKH W JEATEIbHOCThIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOTO OYIyIEro;

4) 3cTeTHYECKOe BOCIIMTAHHE:!

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYas 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, pacCy ACHUI, BOCIPUUMYHUBOCTh
K MaTEMaTHYECKUM aCII€KTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

5) puznueckoe BocnUTAHHE:

c(hOpPMUPOBAHHOCTh YMEHHUSA NPUMEHATH MaTeMaTUYECKUE 3HAHUS B
HMHTEpecax 3JI0pOBOT0 U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0pOBBIO (3710pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXKHM 3aHATUH H
OT/bIXa, peryssipHas ¢pu3nveckas aKTUBHOCTD), PU3UUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEILHOMN JESTEILHOCTHIO,

6) TpyaoBOe BoCIMTAHUE:

TOTOBHOCTh K TpPYyJy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBLHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOM M €€ MPUIOKECHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHDKCHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTEeMaTUYECKOW HAPaBJIECHHOCTH;

7) 3K0JIOTHYECKOe BOCITUTAHME!

c(OPMHUPOBAHHOCTh  3KOJIOTMUECKOM  KyJbTYpPhl, TOHUMAaHUE BIMSIHUS
COIIMATIbHO-D)KOHOMUYECKUX ITPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLUAIBHOU
Cpelibl, 0CO3HaHUE TIO0ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpUEHTAITUS
HAa TPUMCHEHHE MATeMaTHYEeCKUX 3HAHWM I pemieHus 3amad B 00JiacTu
OKpY>Karollel Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKHM HX BO3MOYKHBIX
MOCJEACTBUN JIJIs1 OKPY>KaIOILIEW Cpe.ibl;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS .

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKH W  OOIIECTBEHHOW  MPAKTHKWA, TMOHUMAHHE
MaTEeMaTUYeCKOW HayKH Kak cdepbl UYeTOBEYECKON AEesTENbHOCTH, 3TaloB €€



pa3BUTHS M 3HAYMMOCTH JUIsl DPAa3BUTUS LMBUIM3ALUH{, OBJAJAEHUE SI3BIKOM
MaTeMaTUKM W MaTEMaTHYECKOM KyJIbTypOW KaK CpEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYILIECTBIISITh IPOEKTHYI0 M HCCIENOBATENBCKYIO JEATEIBHOCTD
WHJUMBUAYAJIBHO U B IPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIE YHMBeEPCAJIbHbIE YUeOHbIE JeHCTBUSA

ba3oBble jioruveckue 1eiicTBus

BBISIBIIAIT M XapaKTEPHU30BaTh CYUIECTBEHHbIE MPU3HAKUM MAaTEMaTHUYECKHX
OOBEKTOB, TMOHATUH, OTHOLIEHUM MEXAy HNOHATUAMH, (DOPMYIUPOBATH
OIIpe/IeNICHUs MIOHATUH, YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMS J1J1s1 0000IIECHUS U CPAaBHEHM I, KDUTEPUH [TPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (opMylIMpoBaTh U  NIPeoOpa3OBBIBaTh  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIIBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJACHUAX U YTBEPXKACHUAX, NpeularaTb KPUTEPUU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNA;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSTEIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUI
(mpsiMbIe U OT IPOTHBHOTO), BHICTPAUBATH APT'YMEHTAIIHIO, IPUBOUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXEHUS U BBIBOJIBI,

BBIOMpATh CHOco0 perieHus ydeOHO#M 3amaum (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pELICHMs, BbIOMpaTh HauOoJee MOAXONAIMH ¢  Y4eToM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBaTebCcKe 1eiicTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATENbCKUII HMHCTPYMEHT TIO3HAHUS,
dbopMynMpoBaTh  BOMPOCHl,  (UKCHPYIOLIME  MPOTUBOpEUre,  MpodseMy,
yCTaHABIIMBAaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3y, apryMEHTHPOBATh
CBOIO MTO3UIIMI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENILHO CITAHWPOBAHHBIM 3KCIIEPUMEHT, UCCIIEI0BAHNE
110 YCTaHOBJIEHUIO OCOOEHHOCTEN MaTEMaTHUECKOr0 00BEKTa, SIBJICHHUS, IpOLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy OObEKTaMH, SABJICHUSMH, POLIECCAMHU;

CaMOCTOSITENIbHO (POPMyYIMpPOBaTh OOOOIIEHHUS] U BBIBOJBI MO pe3yibTaTaM
NPOBEAEHHOIO0  HAOJIOJEHMS, HUCCIEAOBAaHMS, OLEHMBATh  JOCTOBEPHOCTb
IOJTyYEHHBIX PE3YyJIbTATOB, BEIBOJIOB U 000OIIEHUN;

IPOrHO3MPOBaTh BO3MOXHOE pA3BUTUE IIPOLIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCJIIOBHSIX.

Pabora ¢ unpopmanmeii:



BBISBJIATH AeUIUTH MHPOPMAIIMKU, JTaHHBIX, HEOOXOIUMBIX NJIsi OTBETa HA
BOMPOC U JUISI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIU3HUPOBATH,
CHCTEMAaTH3UpPOBaTh U HHTEPIPETUPOBATh HMH(POPMALMIO PA3IUYHBIX BHUIOB H
¢dbopm npencraBieHus;

CTPYKTYypUpOBaTh HMH(OPMALIMIO, MPEACTaBIATh €€ B pasNUYHBIX (PopMmax,
WLTIOCTPUPOBATH TpapUuecKH;

OLIEHUBATh Ha/IEKHOCTh uHpOpMaIU o CaMOCTOSITEIILHO
c(OpPMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YyHUBEpPCAJbHbIE y4eOHbIe 1eHCTBUS

OO0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKJEHHUSI B COOTBETCTBUU C YCIOBUIMH U
HeassMH OOIIEHHUs], SICHO, TOYHO, I'PaMOTHO BBIpakaTh CBOIO TOYKY 3pECHHUS B
YCTHBIX M MHUCHBMEHHBIX TEKCTAaX, /1aBaTh MOSICHEHUS IO XOAYy PEUICHUS 3aJayHu,
KOMMEHTHPOBATH MTOJTYYECHHBIN PE3YJIbTAT;

B XOJIe¢ OO0CYXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KTaeMOMN TEMBI,
npoOJemMBbl, pellaeMod 3ajadd, BBICKA3bIBaTh WJICH, HAIICJICHHbIE Ha IOUCK
pelIeHUs, COMOCTABIISITh CBOM CYXICHHUS C CYXKICHUSAMHU JPYTMX YYACTHHUKOB
JManora, oOHApYXWBaTh Pa3fiMuue W CXOJICTBO MO3HUIIMI, B KOPPEKTHOU (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHHS;

IIPEJICTABIIATh PE3YJIbTATHl PEUICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIIEIOBaHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaATh (QopMarT BBICTYIUICHHS C Yy4€TOM 3ajad
MpEe3eHTAIlMU U OCOOCHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIEe YHHBEpPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranu3anus:

COCTaBJISAThH IJIaH, aJITOPUTM PEIIEHHUS 3a7a4M, BRIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIIHNXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  IIO3HABaTENbHOM  pedueKCMHM  KakK  OCO3HAaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIbHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJECTh
croco0amMu CaMOTPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa perieHus
MaTeMaTHYECKOU 3aJ1auH,

MPEIBUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTbH MPU PELICHUM 3a7a4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



OIICHHBATh COOTBETCTBHUE PE3yJIbTATa IEIN U YCIOBUSAM, OOBSICHATH IPUUHNHBI
JIOCTUKEHUSI WIN HEJOCTUKEHUS PE3YJIbTATOB JIEATCIbHOCTH, HAXOJUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas1 1eITeJIbHOCTD !

MOHUMATh M HMCMOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaIbHON
paboThl TpHU pEHIeHHH YYEOHBIX 3a7ad, MPUHUMATh I€Jdbh COBMECTHOM
NEATEIHLHOCTH, TJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOTHI, paclpeicisiTh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYXKIaTh TMPOIECC U Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opMmax paboThl (00CYKICHHS, OOMEH MHEHHHH,
«MO3TOBBIC INTYPMBI» H HWHBIC), BBIINOJHATHL CBOIO YacTh pabOThl U
KOOPAMHUPOBATH CBOM JEHUCTBUSL C JPYTMMHU UJICHAMHU KOMAaH]Ibl, OLICHUBATH
KaueCTBO CBOEr0 BKJIAJa B OOIIMM MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4YaCTHUKaMHU B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOyyaromuiics HAyIUTCS:

e CBOOOIHO OIMEpPUPOBATH OCHOBHBIMH TMOHATHSIMH CTEPEOMETPUH TMPH
pellIeHNH 33124 U MPOBEICHNH MATEMAaTHIECKUX PACCYKICHUM;

e TPUMEHSTh AKCHOMBI CTEPEOMETPHH U CIEICTBUS M3 HUX NPU PEHICHUU
reOMEeTPUYECKUX 3a/1a4;

e KIAacCU(UIUPOBATH B3aUMHOE PACIIOJIOKEHHE TPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C yIJaMH B
INPOCTPAHCTBE. MEXAY TNPSMBIMH B IPOCTPAHCTBE, MEXKAY NPSIMON H
TUIOCKOCTBIO;

e CBOOOIHO OTEPUPOBATH OHATUAMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU,

e CBOOOJTHO pacro3HaBaTh OCHOBHBIC BHbI MHOTOTPAHHUKOB (IpH3Ma,
nrpamMu/Ia, IPSMOYTOJIbHBIN Mapauiesenure]], Kyo);

e KiJaccH(UIUPOBATh  MHOTOTPAHHHUKH, BbIOMpas  OCHOBaHUS  JUIA
KJIacCU(UKALINH;

e CBOOOAHO OMEpUPOBATh TOHATHUSAMHU, CBA3AHHBIMH C  CEUYCHHEM
MHOTOTPaHHUKOB IJTIOCKOCTHIO;

e BBINOJHATH  MHAapaJUICILHOE, [EHTPAILHOE u OpPTOTOHAJILHOE
IpOeKTUpOBaHUE (UTYp Ha IJIOCKOCTb, BBIIOJIHATH M300pakeHus Quryp
Ha MJIOCKOCTH,;

e CTPOWUTH CEUEHUS MHOTOIPAHHUKOB PA3JIMYHBIMH METOJIAMH, BBITIOIHSATH
(BBIHOCHBIC) IIIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP:
BHU/I CBEPXY, COOKY, CHU3Y;



BBIUMCIIATh  IUIOIIATU  TIOBEPXHOCTEH  MHOTOIpaHHUKOB  (IpH3Ma,
TUPAMH/IA), TCOMETPHUSCKHUX TeJI C PUMEHEHUEM (POpMYT,

CBOOOJ/IHO OINEPUPOBATH MOHSATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHUMMETPHUH, LEHTP, OCh U IUIOCKOCTb CUMMETPUU
burypsr;

CBOOO/JIHO OINEpPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOLIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE,;

BBITIOJIHSTH JIEUCTBUS HAJl BEKTOPAMH;

pemaTth 3a7adyd Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOIICHHH U
HaxXO0XJICHUE TE€OMETPUYECKUX BEIWYUH, MPUMEHSSI HM3BECTHBIE METOBI
MIpU PEIICHUU MaTEMAaTUUYECKUX 3a]1a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CIIOXHOCTH;

NPUMEHTh MPOCTEHIINE NPOrpaMMHBIE CpPEICTBA M DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3aaY;
U3BJIEKaTh, MPEOOPA30BBIBATH W HHTEPIPETUPOBATH HH(POPMAIMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexKax U pUCYHKax;

NPUMEHTh TOJIyYEHHbIE 3HAHHWS HAa TMPAKTUKE. CpPaBHUBATh U
aHAJIM3UPOBAaTh PEalbHbIE CUTYyalUH, MPUMEHATh U3YUYEHHbBIC MOHATHUS B
mporiecce TIMOUCKAa pelIeHUus MaTeMaTH4ecku  CchOpMYyJIUpPOBAHHOM
npoOJieMbl, MOJEIUPOBATh pPEATbHBIE CHUTYallMM Ha S3bIKE TEOMETPUH,
UCCIIEIOBATh MMOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM I€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aiareOpsbl, periaTh MPaKTHYECKHe 3a/1aud,
CBSI3aHHBIC C HAXO0XKICHUEM F€OMETPUUYECKUX BEJIIMYHH;

UMETh TpEACTaBlieHUs 00 OCHOBHBIX 3Tamax Pa3BUTHUS TEOMETPUHU Kak
COCTaBHOM yacTu (PyH1aMEeHTa Pa3BUTHUS TEXHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
n/m MpPOrpaMMbl Bcero Kontpoaeusie — IHpakriieckue o0pa3oBaTeJibHbIE
padoTsbI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnioniokeHue NpsMbIX B 5 1
MPOCTPAHCTBE
3 [TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSAMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCTOSHUS 16
MHororpanHuKu 7
BexTopsl B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000I1IIeHNE U CUCTEMATHU3AIINA 5 5
3HaAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYecKue
padoTsbI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TIpaBuUIIa H300paKEHUS Ha
PHCYHKE TUIOCKOCTH, MapalIeIbHbBIX
npsMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TOHSATHS CTEPEOMETPHH: TOYKA, IIpsMasl,
IUIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paXKEeHHs Ha PUCYHKE
IIOCKOCTH, MapalJICIIbHBIX MMPAMBIX
(oTpe3koB), cepeMHbI OTpEe3Ka

IlonsTus: NepeCeKaromurecsd II0CKOCTH,
MEPECCKAIIUECCA TIPsIMast M IIIIOCKOCTb,
MOJIYIIPOCTPAHCTBO

IlousTus: MEPECCKAOIMECH IIIOCKOCTH,

IEPECECKAIINECCH TIPsIMast U IIIIOCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHne
MPOCTEUIINX POCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0O0BEKTOB

MHororpaHHuKH, H300pakeHne
MIPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX OOBEKTOB

AKCHOMBI CTEPEOMETPUH U IIEPBBIE




CICACTBUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHSI U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbHIE
cienctBus u3 HuX. CriocoObl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs NPAMBIX U TUIOCKOCTEH

N300pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHUI Pa3HBIMU IIBETAMH

N300paxkeHue ceueHuil MIpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpariiBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMU IIBETAMH

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pebpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMH IBETaAMU

N300pakeHue ceueHuil mupaMu/ipl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pebpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
MOCTPOCHHBIX CEYCHUH Pa3HbIMHU IIBETAMH

14

Meton ciie1oB ISl IOCTPOEHUS CEUEHUI




15

Mertoa cieoB Asisi MOCTPOCHUS CEUCHUN.
CaoiicTBa nepeceyeHruid MpSAMbIX U
IJIOCKOCTEN

16

Mertoz cie10B Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHui MpsSIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue cedenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTexceI‘/’I " 3aI1iMCh HI1aroB
MTOCTPOCHHSI

[TocTpoenue ceyenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MMOCTPOEHUS

IToctpoenue cedenuil B mupamuse, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHHUS

IToctpoenue cedenuil B mupamuse, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
MTOCTPOEHUS

IToBrOpenue mianumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IJITAHUMETPUU U CTEPEOMETPUU




23

KonTponbHas pabota " AKCHOMBI
crepeomerpun. CeueHus"

24

B3anMHOE pacnoniokeHue npsMbIX B
npocTpadcTBe. CKkpeluBaromuecs
npsimble. [Ipru3Haky cKpeluBaromumxcs
npsMbIX. [lapasuienbHble IpsIMBIE B
IIPOCTPAHCTBE

25

Teopema o CyIlIECTBOBAHUU U
€MHCTBEHHOCTH IIPSIMON MMapajuIeIbHON
JAHHOM MPSMOM, MTPOXOAAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsmMoii. Jlemma o nepeceueHun
MapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTE Tpex NpsAMBIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSMBIX

27

28

29

30

[TapamiensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA APAILIIETHLHOTO
npoekTupoBaHus. MI300pakeHne pasHbIxX
¢buryp B nmapauienbHON IpOeKINn

[MenTpanbHas nmpoekuus. YTomi ¢
COHAINPABJICHHBIMA CTOPOHAMHU. YTOII
MEXKy NPSMBIMHU

32[,[[8.‘-11/1 Ha JO0Ka3aTCJIbCTBO U
HUCCIICOAOBAHUC, CBA3aHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsiTHs: MapaineabHOCTh NPSIMOM U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
NapaJuIEIbHOCTH IPSIMOU U IJIOCKOCTH.




CaoiicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckre 3ajaun Ha BBIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
[1apaJUIeIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHusi, IPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEXKE U
MapaJyIEIbHOIO IPYrou npsiMou. Pacuér
OTHOILICHUI

[TapasnenbHas MPOEKIHs, IPUMEHEHUE
JUTSL TIOCTPOCHHUS CEUCHUH Ky0a 1
napauienenumnena. CpoiicTBa
napajuiesienune1a U Ipu3Mbl

HapaJ'IJ'IeJ'IBHLIe IIJIOCKOCTH. HpI/I3HaKI/I
napaluIeJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTH, MPOXOASAIIECH
yepe3 TOUKY, HE IPUHAJIEKAITYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CBolicTBa napajuIeNbHbIX IUIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MEpeCceUeHus
IIPH NIEPECEUEHNN IBYX MapajIEIbHbIX
IJIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienabHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKIIIOYEHHBIX MEXKAY MapajuleIbHbIMU
IJIOCKOCTSIMU; O IIEPECEUEHUU NPSMOIL €
ABYMs TTapaJlJICJIbHBIMU TNIOCKOCTAMUA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruucnenue nivH oTpe3koB B KyOe u
MPSAMOYTOJIBHOM TIapajuleIeune1e

42

[lepneHIUKyYIAPHOCTD NPSAMOM U
mockocTH. [Ipusnak
NEPIEHAUKYISIPHOCTH IIPAMOM U
IIJIOCKOCTH

43

44

45

IleprieHAUKYIAPHOCTD NPSMOU U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOM U
IJIOCKOCTH

TeopeMma o CylIeCTBOBAaHUM U
€IMHCTBEHHOCTH IPSIMOMi, MPOXOALIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TUIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InockocTH U nepneHuKyIspHbIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKyIsp U HAKIIOHHAS.
[TocTpoenne nepneHUKyIIsIpa U3 TOUYKH HA
IPSAMYIO

48

[lepnieHqUKyYISAp U HAKJIIOHHAS.




[TocTpoeHue nepneHuKyIsipa U3 TOYKU Ha
IPSMYIO

TeopeMa 0 TpEX nepHEeHANKYIIPAX

49
(mpsimast u oOpatHasi)

50 Teopema o Tpéx nepneHAUKyIApax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenBarOIUMUCS
IIPSIMBIMU
[Touck neprneHaAuKyIIpHBIX NPSMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyoa, MpU3MBlI,

54 MPaBWILHOM MAPAMUJIBI C TOMOIIBIO
OpPTOTOHAJILHOU MPOEKIINH
[TocTpoenue ceuenuii kyoa, MpU3MBlI,

55 MPaBWJIbHOM MHPaMUbI C TOMOILBIO
OpPTOTOHAJILHOM NPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJNBHO MIockocTu. [lnockoctn
CUMMETpPUN B MHOTOTpaHHHUKAX

57 [Ipu3HaK NepneHMKYISIPHOCTH NIPSIMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSIHUN OT TOYKH JI0 MIIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSHUMN OT TOYKH [0 MJIOCKOCTH

60 CriocoObl OIyCTHTD MEPIEHAUKYIISPHI:




CUMMETpHUS, CABUT TOUYKHU IO
napayieIbHON MPAMO

61

62

63

CaBur no HenapaienbHON MPSIMOH,
U3MEHEHUE PACCTOSHUMI

Kontposbnas padota "B3anmuoe
pacIoyIoKEHUE MPSIMBIX U TUIOCKOCTEH B
nmpocTpancTae”

HOBTOpeHI/IC: yYroja MexAay MnpsaMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHA B
MMPOU3BOJIBHOM TPCYT'OJIBHUKE, TECOPpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yron MexIy
CKPEILMBAIOIINUMUCS IPSIMbIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckre METObI BBIYUCICHUS
yrila MeXIy NMPSIMBIMU B MHOI'OTPaHHUKAX
JIByrpansbiil yroy. CBOMCTBO JIMHEWHBIX
YIJI0B ABYTPAaHHOIO yria

[lepnennukynsipHele miockoctu. CBoiicTBa

B3aMMHO MNEPICHAUKYIIAPHBIX IUIOCKOCTEH

68

[Ipu3Hak nepneHauKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MpSAMOU
MEepPECEUYCHUS JBYX TIOCKOCTEN
MEePIEHAUKYISIPHBIX TPEThEH MITOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunen; Kyo;
W3MEPEHMS], CBOMCTBA PSIMOYTOJILHOTO
napajuiesIenune1a

70

TeopeMa 0 nuaroHany nNpsAMOYIrOIbHOIO




napajmjiencnuicaa u CJICACTBUC U3 Hee

71

72

73

CTepeOMeTpI/ILIeCKI/IC " IIPUKIIaIHBIC
3aJa44, CBA3aHHbIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKpENIMBAIOIIUECS MTPSIMBbIC,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOIPaHHUKAX

Hapa nmapajiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIHUXCA IIPAMBIX, PACCTOSAHHUC
MCKAY CKPCIIHUBAOMIUMUCA IIPSAMBIMHU B
IMPOCTBIX CUTYyAIUAX

74

Paccrosaue oT ToOUukHn J0 IIIIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINTIOCKOCTH

75

76

77

Brruucnenue paccTosHUN MEXTy
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYJIIPHOMN IIOCKOCTH

TpéXrpaHHblll yroji, HepaBeHCTBa I
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTIO yIJIa

DneMeHTHI ChepUIeCcKOil TeOMETPHH
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbnas padota "Yribl u
paccrostHus"

79

CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK
U €ro 3JIeMEeHTHI"

80

IInpamupa. Buael nupamun. IlpaBunsHas
nupamuia




[Ipusma. IIpsAmas u HaKJIOHHAS PU3MBI.

81 1
[IpaBunbHas npuszma

82 [IpssmMoit napaienenunen, 1
PSIMOYTOJIBHBIN Mapajuienenumnes, Kyo

83 Brinykibsie MHOTOrpaHHuKU. Teopema 1
Ditnepa
Brinykieie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBriibHbBIE U TOJTYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonrtponpHas pabora "MHOrorpaHHUKH" 1

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamenenureaa 1

90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAILUX B OJTHOU 1
IUIOCKOCTH

92 CkaisipHOE TTPOU3BEICHUE 1

03 Brruucnienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a7aun ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a7aun ¢ BEKTOpaMu 1

96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

97 [IpocTeiimme 3aga4u ¢ BEKTOpaMH 1

98 O06o01ieHne U cucTeMaTu3alus 3HaHUN 1




99 O06o001IeHre U cHCTeMaTU3alus 3HaHU ! 1
100 Hroroas koHTpoabHAs paboTa 1
101 Hrorosast koHTpONbHAs paboTa 1
102 O06o001IeHre U cHCTeMaTU3alus 3HAaHU! 1
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
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