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MNOACHUTEJIBHASA 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOXKHOCTh U3Yy4EHUS JUCLUIUIMH €CTECTBEHHO-Hay4YHOU
HalpaBJIEHHOCTH M IPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0KAa3aTeNbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEPKICHUM IpH pEIICHUU
FeOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMs mporpaMMbl yueOHOro kypca «l'eomerpusi» Ha yriayOJaE€HHOM ypOBHE —
pasBUTHE MHIUBHIYaJbHBIX CIIOCOOHOCTEH OOy4aroIMXCsl IpPU H3YYEHUM TIEeOMETPUH, Kak
COCTaBJIAIOLIEH NpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIBb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeMCTBUH, CHeNM(UIHBIX T€OMETPUH, ¥ HEOOXOJUMBIX JUIsl YCHEITHOTO Mpo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, PaCIIUPSIIOIIUMHU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YPOBHSI, SABJISIOTCS:

paclIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK dYacTh MHPOBOM KYJIbTYpHl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHUpoBaHHE NPEJCTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTUYeCKUX MOJENIAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3ydaTh pa3Hble  SIBJICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUITHOrO amnmapata 1o pasneny «CrepeoMeTpus» ydeOHOTo
Kypca reoMeTpuu;

(dbopMHpoBaHHE YMEHMsI BIIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXkaX, MOJENSAX U B pPEATbHOM MHUpE
MHOTOTPaHHMKH U Te€Ja BPAllEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTUYeCKUX TEeOpHil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB W AJTOPUTMOB pEIlEHHS,
YMEHMSI HX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 3aJad W 3aJad C [PaKTHUYECKUM cojepxkaHueM, (popMUpoBaHUE
NpEJCTaBICHUsT O HeOoOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXACHU;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIUIEHUS], UHTEpeca K U3Y4EHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB U 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH MU3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIMPOBAHUS PEATbHBIX CHUTYallMH, MCCIEeI0BaHUS
MOCTPOCHHBIX MOJIeNeH, MHTePIPETaluy TOTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMU COZIEpKATEIBHBIMU JIMHUAMU ydeOHoro kypca «l'eomerpus» B 10-11
kjaccax saBisAOTCsS: «lIpsiMble M IIIOCKOCTH B MPOCTPAaHCTBE», «MHOrorpaHHuku», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «JBH)KEHHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHSTUSIMUI,
peJIeBaHTHBIMHU T€OMETPUH Ha yriyOnéHHOM ypoBHe 00yueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHbIM JIMHUSIM Yy4eOHOro Kypca, a (POpMHUpPOBAHUE JIOTHYECKHX YMEHUUN
pacrpesieNiieTcsi HE TOJbKO IO COJEP)KaTeNbHBIM JIMHUSM, HO M IO TofaM OOydYeHHs.
Conepxanne  00pa3oBaHHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yibTaTaM  OCBOCHUS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. ITO IO3BOJSET OPraHu30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
NOHATUSAMH W HaBBIKAMH IIOCIIEAOBATEIFHO M IOCTYNATENbHO, C COOJIOJACHHUEM TNPUHIINIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpeJCTaBICHU 00yJarounxcs, pacimupss u yriayomss e€, o0pa3ys MpouHble MHOXKECTBEHHbBIC
CBSI3H.

[lepexox K U3y4EeHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycnoBus s quddepeHnuanud  0OydeHUs, MOCTPOCHHS WHIWBUIYAIbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0OecrneduTh yriayOn€HHOE M3yYeHUE TEOMETPHH  Kak
cocTaBsitolIeil yaeOHOro npeamera «MaremaTukay;

MOJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MAaTEMaTUKU C Y4€TOM BbIOOpa
Oynymieit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKAY OOmUM U MpodecCrHOHATBHBIM
o0pazoBaHHEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriyOl€HHOM ypoBHE oTBoautcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 ygaca (3 yaca B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMETpUH. Touka, npsimMasi, IIIOCKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemmBarOmuxcs npsaMbIX. [lapanensHOCTs IPSMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE NPSIMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
OPSAMBIX, ApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapajuiennbHOE W LEHTpaIbHOE
POEKTHpOBaHUE, n3oopaxkenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHHUS.
N300paxkenue ¢puryp B napamiesibHOW NPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: IapasuleabHbIE IIIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpadAp, NapaJICNIEeUIIE], IOCTPOCHUE CEYEHU .

[lepnieHOAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
10cKOCTH. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHaAuKyasp U HAKIOHHBIE: PAacCCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MPOEKIMs (PUIYPhI HA IIIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

Yrael B IPOCTPAHCTBE: YIrOa MEXAY NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJ, IUHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTyaillume Nyt Ha IOBEPXHOCTH
MHoOTOorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHASI TUpaMKia U MIPaBWIIbHBIN TeTpasap, KyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM NPU3MBI, IUIOIIAJb OCHOBAaHMM, Teopema o
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIBHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOTPAHHHUKE: CHUMMETpHUS MapajljiesieNuIeaa, CUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABWIIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJI0KHO HAIIPABIICHHbIE BEKTOpBI. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsATHe KoMmIutaHapHble BEKTOpbI. [Ipru3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKalasipHOE IPOU3BEIEHUE BEKTOPOB.

IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpa:kianckoe BocIMTaAHME:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMH  OOY4YalOIIETocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O 4IEHAa POCCHUICKOrO OOIIEeCTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUI, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAILHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKITUSAMHU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MAaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUW B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, peUIeHWi, pacCcyXIeHUH, BOCIPUUMYHUBOCTH K
MaTE€MaTUYECKUM acleKTaM pa3juYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUYECKUE 3HAHUSI B HHTEPECcax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (30pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyNsApHas (pU3HUecKas aKTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO,

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, HHTEPEC K Pa3IUYHbIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3OBaHHUIO |
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HalpaBIeHHOCTH;



7) 3K0JI0rnYecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIUSHUS COLUAIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME MPHPOJHON U COLMAIBHOW Cpefbl, OCO3HAHUE
MIO0ALHOTO  XapakKTepa  JKOJOTMYECKHX  Mpo0JieM, OpHCHTAalHMs Ha  NPUMCHCHHE
MaTEeMaTHYECKUX 3HAHUN JUISl PEHICHHS 3a71ad B 00JaCTH OKPYIXKAIOMICH Cpe/bl, MJIaHUPOBAHUE
MOCTYIIKOB M OI[EHKU WX BO3MOXHBIX IMOCJICICTBUN JJISI OKPYKAIOIICH CPEJIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOIICCTBCHHOW MPAKTHKH, TOHHMMaHHE MaTeMaTHYeCKOW HAyKH Kak cgepbl
YeIIOBEUYECKON JCSATENLHOCTH, STANlOB €€ Pa3BUTUS M 3HAYMMOCTH JUISl PAa3BUTHSI [IUBHIIN3AIINU,
OBJIAJICHUE SI3bIKOM MAaTEMaTUKH U MAaTEMaTUIECKOU KYIbTYPOU KaK CPEICTBOM IMO3HAHUS MHPA,
TOTOBHOCTH OCYILECTBJIATH MPOCKTHYIO M UCCIICOBATEIBCKYIO JISATEIbHOCTh HHINBHUYAIbHO U

B IpyIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKHX OOBEKTOB,
NOHATUH, OTHOIICHHHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSTHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBAHMS JUIsl OOOOIIEHHS WU
CPaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U 00IIKE, YCIOBHEIC,

BBISBJISAITh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M NPOTUBOpedYUs B (hakrax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpearaTb KPUTEpUM ISl BBIABICHHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JlenaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHMKH, JEIYKTHBHBIX M WHIYKTUBHBIX
YMO3aKIIIOUEHHH, YMO3AKIIFOUEHHH 110 aHATIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKIAECHUH (TpsMble U
OT MPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTAIMI0, IMPUBOAUTH MPUMEPHl M KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHus y4eOHOW 3agaud  (CpaBHMBATh HECKOJIbKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOASIIMM ¢ Y4ETOM CaMOCTOSTEIBHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eCTBHSA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATENbCKUI HHCTPYMEHT MO3HaHUs, (POpPMYIUpOBaTh
BOIPOCH], (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHUpPOBATH THIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

IIPOBOJIUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHE 10
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SIBJIEHHUS, MpPOLecca, BbISBICHUIO
3aBHCUMOCTEHN MeX 1y 00BEKTaMHU, SIBJICHUSIMH, ITPOLIECCAMHU;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3yJibTaTaM IMPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEeI0BaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/bTaTOB, BHIBOJOB U
0000I1IEHHI;



IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE MPOLIECCA, a TAK)KE BBIIBUIaTh NPEIIIOIOKEHUSA O
€ro pa3BUTUU B HOBBIX yCIIOBUSX.

Pabora ¢ unopmanmeii:

BBISABIIATh JE€PUINUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U JJIS
pEILIeHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3IMYHBIX THUIIOB, AHAIM3HPOBATH,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IUYHBIX BUAOB U  (opMm
IIPEJICTaBIICHHUS,

CTPYKTYpUpOBaTh  HMHGpOpMalMI0, MpeACTaBlATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpaduecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepCcaIbHble y4eOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYJIMPOBATh CYKICHUS B COOTBETCTBHU C YCIOBUSIMHU M LIEJISMH
OO0ILEeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IIOjACHCHHUA II0 XOA4Yy PpCHICHUA 3adadud, KOMMCHTHUPOBATDH HOJIy‘-IGHHI:Iﬁ
pe3yibTar;

B XO0Jlle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COTOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6Hapy)KI/IBaTI) pasiinyuc u CXOoaACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, HCCIEIOBAaHHSA, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 TpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENBHBIX IPOLIECCOB, HUX pe3yJabTaToOB, BIAJETh CIHOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yibTaTa PEIICHUS MaTEMATUYECKOM 3a1a4u;

NpeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpPHM PEIICHUH 3a/lad, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUMBATh COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHSIM, OOBSICHATH NPHUYUHBI
JOCTHKEHUS] WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JIE€ATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEIbHOCTD:



MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI TpU
pelieHnn y4eOHBIX 3a/Jay, NPUHUMATh IeJb COBMECTHOH JESTeThbHOCTH, IUIAHUPOBATH
OpPTaHM3AIMI0 COBMECTHON pabOThI, pacmpeneNiaTh BUABI paboT, TOTOBApUBATHCS, OOCYKIATh
npoIiece M pe3yabTaT paboThl, 0000IIATh MHEHUS HECKOJIBLKUX JIFOICH;

y4acTBOBaTh B TPynmoBbIX (Gopmax paboThl (0OCYKaeHUsS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» W WHBIE), BBITIOJNHSATH CBOIO YacTh PabOThl U KOOPJMHHPOBATH CBOM JICHCTBUS C
IPYTMMH YICHaMHd KOMAaH/bI, OLIEHHWBAaTh KAadeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0yyaromuiicss Hay4uTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH IPH PEIICHUH 33134 U
IIPOBEJCHUHY MATEMaTHYECKUX PACCYKIECHUMN;

IPUMEHATh AKCHOMBl CTEPEOMETPUU M  CIEJICTBUS M3 HUX HpPU PELICHUU
FEOMETPUUYECKUX 3a7ay;

KJIaccu(UIIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, PAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEpUPOBaTh MOHSTHUAMM, CBSI3aHHBIMU C yIJIaMHU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MIPSIMOU U IUNIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMH C MHOTOT'PaHHUKAMU;

CBOOOZHO pAcCIO3HAaBATh OCHOBHBIE BHUJbl MHOIOTPAHHUKOB (IIpU3Ma, NHpaMUAA,
IpSMOYTOJIbHBIN Mapasiesnenunen, Kyo);

KJIaccu(UIUPOBATh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOZHO ONEpPUPOBATH IOHATUSMH, CBS3aHHBIMM C CEUYEHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO;

BBITNOJIHATH NapajuieIbHOEe, HEHTPAIbHOE U OPTOrOHAIIBHOE TPOEKTHPOBaHKE (PUTyp Ha
IUIOCKOCTb, BBIIOJIHATH N300paXkeHUs (pUryp Ha MIOCKOCTH;

CTPOUTH CEUYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUPaMUA),
FEOMETPUUECKUX TeJl C MPUMEHEHUEM QOopMYyIT;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJTHO ONEPUPOBATh MOHATUSMH, COOTBETCTBYIOLIMMHU BEKTOPaM M KOOpJIWHATaM B
MIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelmaTre 3aJaud Ha JO0KAa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHWH U HaXOXIECHHE
FEOMETPUUECKUX  BEJIMYUH, TPUMEHSS HU3BECTHbIE METOJbl IpPH  PELICHUU
MaTeMaTUYeCKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHSTH MIPOCTEHIINE TPOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBI IPU PELIEHUU CTEPEOMETPUUECKUX 3ajay;



U3BJICKATh, peoOpa3oBHIBATH u UHTEPIIPETUPOBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IMPEICTABICHHYI0 Ha 4YepTexax Hu
PUCYHKaX;

IIPUMEHATH IIOJy4YCHHBIC 3HAHWS Ha IIPAaKTUKE: CpPAaBHHUBATh M aAHAJIU3UPOBATh
peanbHble CUTYyallud, IPUMEHATh U3Y4YCHHBIC IOHATUSA B IPOLIECCE IOMCKA pELICHUS
MaTeMaTH4ecKu c(HOpMyITUPOBAHHON MPOOIEMBI, MOJCINPOBATh PEabHbIC CHUTYallUuU
Ha $3bIKE TI'E€OMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOIb30BAHUEM
reOMETPUYECKUX IOHATHM M TeopeM, ammapara aiareOphl, pemaTb HIPaKTHYeCKHUe
3a/1a4U, CBA3aHHBIE C HAX0XKICHUEM I'€OMETPUUECKUX BEJIIMYNH;

UMETh IPEJCTaBIEHUs] 00 OCHOBHBIX 3Talax pPa3BUTUS I'E€OMETPUM KaK COCTaBHOM
qacTH (QpyHJAaMeHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneH)mIEynapHOCTb MPSIMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
5) Vel U paccTosTHUS 16
6 MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
3 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TpaBUiia H300paKEeHUs HA
PHUCYHKE TJIOCKOCTH, MapalIebHbBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IoHATHS cTepeomMeTpun: TOUYKA, IpsMas,
IUIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIC
npaBuiia H300paKCHUS Ha PUCYHKE
IUTOCKOCTH, MapaIeIbHbIX MPSMbBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka

IlonsTns: NepeceKaromuecs 1mI0CKOCTH,
MNepecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIIuecs npsMasi v IO0CKOCTh;
HOJIYTIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHuKH, H300pakeHNE
MPOCTEHININUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cieactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603Ha4eHUs MPSAMBIX U TIOCKOCTEH

10

H300pakeHre ceueHuit mupaMusipl, Kyoa
U [IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU [IBETAMH

11

N306paxkenue ceuenuit nupamuibl, Kyoa
Y IIPU3MBI, KOTOPEIE MPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEM.
PackpammBaHyie NOCTPOSHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

12

N306paxkenue ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE MIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJYYEHHBIX TJIOCKOCTEH.
PackpammBanie NOCTPOSHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

13

N300paxeHune cedeHuit mupamuibl, kKyoa
Y TIPU3MBI, KOTOPBIE TTPOXO/IAT Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYCHUN




Pa3sHbBIMH IBETAMHU

14

15

Merton ciaenoB il TOCTPOCHUS CEUCHMI

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IIJIOCKOCTEMN

16

Mertopn cienoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa niepece4eHnil MpsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3znmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOCHUS

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeI‘/'I M 3aI1UCh HI1aroB
MOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEH U 3aIKCh 11aroB
IIOCTPOEHUS

[Toctpoenue cedenuii B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
MTOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
PONOPLHUOHATBHBIX OTpe3kax. [Tomodue
TPEYrOJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema




Menemnada. PacueTsl B ceyeHUsIX Ha
BBIHOCHBIX 4epTexax. McTtopus pa3BuTHs
MJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

KonTpoasHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anmHOe pacnosiokeHne npsMbIX B
npocrpancTse. CKpenBaronmecs
npsimble. [Ipru3Haku ckpeiuBarommxcs
npsimbix. [lapanenbHble npsiMbie B
IIPOCTPAHCTBE

Teopema o0 CynieCTBOBaHMH U
€MHCTBEHHOCTH NPSIMOM NapaljieIbHON
JTAHHOM IPSIMOM, MIPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKAIIeH Ha
JTAaHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamienpHOCTB TpeX NpsiMbIX. Teopema
0 TpEX MapajuleNbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NapaJIEILHOTO
npoekTupoBanus. M300paxeHne pa3HbIx
¢buryp B napajsienbHON NPOEKIUU

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY NPSMBIMU

3agaun Ha TOKa3aTeIbLCTBO U

UCCIIEI0BAHNE, CBSI3aHHBIE C
PacCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE




30

31

[ToHATHA: mapauIeIbHOCTD MIPSAMON U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
MapaJuIEIbHOCTH NPSIMOU U MIJIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IIJIOCKOCTH

FGOMeTpI/IquKI/Ie 3aJa4M Ha BBIYHMCICHUC
Hn J0Ka3aTCiabCTBO, CBA3aHHBIC C
MapauiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHuns, MPOXOAAIIETO
yepe3 JaHHYI0 IPSIMYI0 Ha YepTexe U
napajuieIbHOr0 APyrou npsimoil. Pacuér
OTHOLLEHUN

33

[TapannenpHast npoeKUHs], IPUMEHECHHE
JUTSL TIOCTPOCHUS CEUCHHM Ky0a n
napayuienenuneaa. CBoncTaa
napasuieNienunea1a u IpusMbl

34

35

36

[Tapannensuble muockoctu. [lpusHaku
NapajuIeIbHOCTU JBYX ITIOCKOCTEN

TeopeMa 0 mapayIenbHOCTH U
€UHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
MIPUHAICKALTYIO JTAHHOW INTIOCKOCTH U
CIIEICTBUS U3 HEE

CaoiicTBa napayiebHBIX INIOCKOCTEN: O
NnapajyieIbHOCTH NPSIMbBIX TIEPECEUEHUS
[IpY IIEPECEUECHUHN IBYX IapalIeIbHBIX
MIJIOCKOCTEN TpeTher

37

CaoiicTBa mapanienbHbIX MIIOCKOCTEN: 00




OTpPE3KaxX NapaJlICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MCXKIY napaljiCIbHbIMA
IIJIOCKOCTAMU,; O IIEPECCUCHUU HpﬂMOfI C
ABYMS ITapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napaenenunesa

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
IPSMOYTOJBHOM TapaJuIeIICIUIICe

42

43

44

45

[TepnieHIUKYIAPHOCTD NPSMON U
mockocTy. [Ipru3nak
NEPIEHIUKYIISIPHOCTH IIPIMOHN U
IUIOCKOCTH

IlepneH AUKYIAPHOCTD MPAMOHN U
rockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIECHINKYJISIPHOMN K INIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

[110cKOCTH U TePIEHANKYISIPHbIE UM
psiMble B MHOTOTPaHHHUKaX




47

[lepnenauKynsip 1 HaKJIOHHAS.
[TocTpoeHne nepneHauKyIIsipa u3 TOUYKH
Ha IPSMYIO

48

[IepnieHAUKYISAp ¥ HAKIOHHASL.
[TocTpoenue neprneHuKynspa U3 TOYKU

Ha IIPSIMYIO

49

50

Teopema o0 TpEX nepHeHaUKYIIpax
(mpsimast 1 oOpartHas)
Teopema o0 TpEX NepHEeHAUKYIApax
(mpsimast 1 oOpaTHas)

51

Yron Mmexay CKpeluBaromuMUC
PSIMBIMU

52

53

[Touck neprneH uKyIsIpHBIX IPSIMBIX C
IIOMOIIBIO NTEPIEHIUKYIISIPHBIX
IJIOCKOCTEN

OpTOI‘OHaJ'ILHOC IMPOCKTUPOBAHUC

54

[TocTpoenue ceuennii kyoa, MpU3MBlI,
IIPaBUIIBHOM MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

55

56

S7

[Toctpoenue ceueHuit Kyda, mIpU3MBL,
MIPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO MIockocTu. Ilnockoctn
CUMMETpHUI B MHOI'OTpaHHUKAX
[Ipu3Hak nepneHuKyISIPHOCTH NPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

58

IIpaBuibHBIE MHOTOTpaHHUKH. Pacyér




paCCTOSIHI/If/'I OT TOYKH OO IIIIOCKOCTH

59

60

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosTHUM OT TOYKHU JI0 IIIOCKOCTH
CnocoObl ONyCTUTh NEePIIECHANKYISPDI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON psMOi

61

CnBur no HenapaieabHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

62

63

64

65

KonTtponsnast padora "B3anmuoe
pAaCMOJIOKEHNUE MPSIMBIX U TIIOCKOCTEN B
npocTtpascTae”

[ToBTOpEHMeE: yroa Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETpPHUS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

[ToBTOpEHME: Yrom Mexay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

['eomeTpuueckre METO bl BHIYUCICHUS
yIi1a MeXy IpSMbIMA B MHOTOI'paHHHKaX

66

67

68

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YTJIOB IBYTPAHHOTO yTja
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