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IHOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YECHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HaMpaBIEHHOCTH M IMPEIMETOB I'yMaHUTAapHOro Iukiaa. IlockosibKy Jlorndeckoe MBbIIIICHHUE,
dopmupyeMoe INpH M3Y4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUUECKUX 3aJla4, YMEHHUE BBIABUIAaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOia€HHOM ypOBHE —
pasBUTHE WHIMBHIYaIbHBIX CIIOCOOHOCTEH OOYyYalOMMXCsl TpPU W3YUYEHHUH TEOMETPUH, Kak
coCTaBJIAIOLIEH mpeaMeTHON oOnactu «MaremaTuka W MH(QOpPMaTHKa» 4vepe3 obecredyeHue
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CIeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIIEHIHOTO MpPO(ecCHOHAIBHOTO
00pa30BaHUsl, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca Fr€OMETPUN Ha YTiayOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacThU MHUPOBOH KYyJIbTYphl H
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpoBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATh M  M3ydaThb pas3Hble SIBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUIHOrO amnmapara 1o paszaeny «CrepeoMeTpus» yuyeOHOro
Kypca reOMeTpHH;

dbopmMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMydl U YMEHHME HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOIUTh HECTAHAPTHBIE CIOCOOBI PEILICHUS 3aa4;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IIOHMUMaHUs  BO3MOXHOCTHU aKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOopHuil, (pOopMUpOBaHHME MOHUMAHMS POJIM AKCHOMATHKU MpPH MNPOBEACHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAaMH JI0Ka3aTeIbCTB U AJTOPUTMOB peEIlEHHS,
YMEHMSI HMX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPEIICHUs
CTEpEOMETPUYECKUX 33Jady U 3aJad C [PaKTHUYECKUM cojepkKaHHeM, (OpMUPOBAHUE
IPEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXIACHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyJaromuxcsi, MO3HAaBAaTEIbHOW aKTHUBHOCTH, MCCIEA0BATENbCKUX YMEHUH, KPUTUYHOCTU
MBIIUIEHUS], UHTEpeca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YUYEHUU JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEN M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pPEalbHbIX CUTYyallUi, HCCIIEeIOBaHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMY [TOJIyYEHHBIX PE3YJIbTaTOB.



OCHOBHBIMH COJIEP)KAaTECIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
kinaccax sBisitorcs: «[IpsiMbple M IJIOCKOCTH B TpPOCTpaHCTBe», «MHororpanaukm», «Tema
BpaICHU», «BEKTOPBI M KOOPJAMHATHI B IPOCTPAHCTBEY, «JIBI)KEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPHPOBATH MOHATHIMU,
peJIeBaHTHBIMU T€OMETPUU Ha YriyOnéHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIEpXKATENbHBIM JIMHUAM Yy4eOHOro Kypca, a (OpMHpPOBAaHHE JIOIMYECKMX YMEHUH
pacripeniesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Conepxanne  00pa3oBaHHUS, COOTBETCTBYIOIEE TMPEAMETHBIM  pe3yiabTaTaM  OCBOCHUS
®denepanbHOil paboyel MporpaMmbl, pacipeAeaEHHbIM 10 ToAaM 00ydeHUs, CTPYKTypUPOBaHO
TakuM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpOCcaM OOydarouuecs
oOpamaguch HEOJHOKPAaTHO. DTO IMO3BOJSET OpPraHU30BaTh OBJAJIEHHE T€OMETPUYECKHMHU
NOHATUSAMH W HaBBIKAMH IIOCIIEAOBATEIbHO M IOCTYNATENbHO, C COOJIOJACHHWEM TNPUHIIMIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYaThb B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
IpeCcTaBiIeHUi 00yUaroMXcsl, paciiupss U yriayouss e€, oOpa3ys MpOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

[Tepexox k U3y4EeHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3naTh ycinoBua Ans  guddepeHiHanud  oO0yueHHs, IOCTPOSHHS HWHIUBUAYATbHBIX
o0pa3oBaTeNbHBIX IporpaMM, oOecHeuuTh yrIyOJEHHOE U3ydyeHHEe TEeOMETPUM  Kak
COCTaBIIAIONICH yueOHOTO mpenMeTa «MaremaTukay;,

HOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHUIO M3YYCHUS MATEMATHKH C Y4ETOM BBIOOpa
Oyaymeit npodeccun, obecrneynBas NMPEeMCTBEHHOCTh MEXAY OOIIMM M HpodecCHOHATbHBIM
o0OpazoBaHHEM.

Ha wm3yyenne ydeOHOro kypca «l'eomerpus» Ha yriyOia€HHOM ypoBHe oTBomuTcst B 10
kiacce — 102 gaca (3 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUSA

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBo. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacnosioxkeHue NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, NapaJlIEIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBaromumxcs npsaMbixX. [lapannensHOCTs IpSIMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IAapajuIeIIbHBIE IPSMBIE B IIPOCTPAHCTBE, MAapaJUIEIbHOCTh TPEX
NPSMBIX, MApaJUIEIbHOCTh MNPAMOW M IUIOCKOCTH. [lapamiensHoe W LEHTpalbHOE
poeKkTupoBanue, nzodpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJl
MEXAy NPsAMBIMH B IIPOCTpaHCTBE. llapainenbHOCTh IIIOCKOCTEN: NapajulelbHbIE IIJIOCKOCTH,
CBOICTBa MapaienbHbIX IIocKocTel. [Ipocrelinme npocTpaHCTBEHHBIE PUTYpPhI HA TUIOCKOCTH:
TETpa’ip, NapaJUIeNIeNHIE], TOCTPOECHNE CEYEHU .

IlepneHUKYISAPHOCTE IPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IapajUICIbHBIE W IEPHEHIUKYISAPHBIE K IIOCKOCTH, IIPU3HAK
NEePNEHAUKYISIPHOCTA OPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEeHAUKYISPHON
wiockocTi. OpToroHanbHOe NpoekTupoBaHue. [lepneHauKyasp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMs (PUTYPHI HA IIIOCKOCTD.
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[leprieHAMKYASIPHOCTD TJIOCKOCTEN: MPU3HAK MEPICHANKYIIPHOCTH ABYX IIOCKOCTe. Teopema
0 TPEX NEPIECHAUKYIIApax.

YTrael B IPOCTPAHCTBE: YTOJ MEXAY NPSIMOM U IJIOCKOCTBIO, JBYTPAHHBIN YroJ, JIMHEHHBIN
yroia JBYIpaHHOTrO yrija. TpéXrpaHHbIi W MHOrorpaHHbie yribl. CBOMCTBA IUIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOWMCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yronapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapamnenenunen,
NpsIMOYTOJIBHBIA Mapajulelienunel W ero cpoWcrBa. KpaTyaillime Nyt Ha NOBEPXHOCTHU
MHOrorpaHHuka. Teopema Oinepa. IIpoctpanctBeHHass Teopema Iludaropa. IMupammma: n-
yrojipHasi NUpaMuIa, IpaBWiIbHAsA U yceu€HHas nmupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
NpaBUIbHON nupamuibl. [IpaBuiibHbIE MHOTOIpaHHUKH: IpPAaBUJIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuia, IpaBUIIbHAS TPEYTOJbHAS TUPaMKIa U MIPaBHIIbHBIN TeTpasap, KyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3p, NOAEKAdAP U HKOCAIP.

Brrunciienue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaronanu, yribl. [lnomans 60KoBoi
MOBEPXHOCTU U IOJIHOM IOBEPXHOCTU MNPSMOM NpPHU3MBbI, IUIONIA[b OCHOBAaHMI, Teopema o
OOKOBOH TMOBEPXHOCTH MpsAMON mnpusMbl. [lnomane OGOKOBOI MOBEPXHOCTH M MOBEPXHOCTHU
IIPaBUJIbHOM MUPAMMJIBI, TEOPEMA O ILIOIIAAN YCEUEHHONW MUPAMU/IBI.

CumMerpuss B IPOCTPAHCTBE. DJEMEHTbl CUMMETPUU IPABUIbHBIX MHOI'OIPAHHUKOB.
CummeTpusi B NpaBUIBHOM MHOIOTPAaHHUKE: CHMMETpHUs Napajuienenunena, CUMMETpUs
MPaBUJIBHBIX [IPU3M, CHMMETPHUS NMPABUJILHON MUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABICHHbIE W IMPOTHUBOIOJOXHO HAINPAaBICHHbIE BEKTOpbl. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOPAMHU: CIIOKEHUE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoicTBa cloxxkeHus BeKkTopoB. CBolicTBa
YMHOKEHMS BEKTOpa Ha uyucio. [IoHATHEe KOMIUIaHapHBIE BEKTOPHI. [[pU3HAK KOMIUIAHAPHOCTH
Tpéx BekTOopoB. [IpaBuiio mnapamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BeKTOpaM. [IpsAMoyronpHas cucTteMa KOOpPAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeXIy KOOpAMHATAMHU BEKTOpAa M KOOpJAMHATaAMH TOYEK. YTOIl
Mexy BekTopamu. CKalsipHOE MPOU3BEICHIE BEKTOPOB.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA YYEBHOI'O KYPCA
«EOMETPUSI» (YTJIYBJEHHBIN YPOBEHbB) B 10 KJIACCE

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  O0ydYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'0 4YJIEHa POCCHUICKOro OOIIEeCTBa, MPEICTABICHHE O MAaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NpPOLEAYp TIpakAaHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHWE B3aWMOJEHCTBOBAaTh C COLMAIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;



2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TpakIaHCKOW MICHTUYHOCTH, YBRKEHUS K MPOILIIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCMIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAaHME  JYXOBHBIX ILIEHHOCTEH  pPOCCHHCKOro  Hapojaa, CQOPMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHWE JMYHOIO BKIJIAJa B MOCTPOCHHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OACTETUKY  MaTeMaTHYE€CKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHICHHH, pacCyKIeHUi, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM aCIeKTaM Pa3jIudyHbIX BUJOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUS B MHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, peryysapHas Quandyeckas akTUBHOCTD ),
(du3HYEecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETLHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHUE IIEHHOCTH TPYI0JI00Us, HHTEpEC K pa3INYHbIM cdepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccur H pPeau30BBIBATH COOCTBCHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MATEMaTHYEeCKOMY OOpa3oBaHUIO U
€aM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  dSKOJOTHMYECKHX  MpoOjeM, OpHUeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKpYXKAloleh cpefbl, TNIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, MOHUMAaHWE MAaTEMaTHYECKON HAyKH Kak cdepbl
YEJIOBEUECKOW NESITeIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI [TUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKU U MaTeMaTH4YECKON KyJIbTYypOl Kak CpeACTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYUIECTBIISITh IPOEKTHYIO U MCCIIEI0OBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B IpyIIIIE.

" TporpamMma cocTapiieHa ¢ y4eToM paboueii porpamMmbl BocnuTanus obydatrouguxcs MBOY «Hayunenckas COILL
nmenn ['arapuna FO.A.», OCHOBHBIX HampaBieHHil BociuTaHus B cooTBeTcTBUH ¢ I'OC:



METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jornyeckne AeHCTBUSA:

BBISBIIATH W XapaKTEPHU30BaTh CYIISCTBEHHBIC MPU3HAKM MAaTEMaTUYECKHX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXIY MOHATUAMH, (POPMYITUPOBATH ONMPEIEICHUS MMOHATHN, YCTaHABIUBATD
CYIIECTBCHHBIN MPU3HAK KIACCHU(PUKALMU, OCHOBAHUS JJsi OOOOIICHUS M CPaBHECHHSI, KPUTCPUU
MIPOBOJMMOI0 aHAJIU3a;

BOCIIPUHUMATh, (OPMYJIUPOBATh M MPEoOPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHUIIATEIbHbIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHUBOpEYHs B (akTax,
JAHHBIX, HAOFOICHUSX U YTBEPIKJICHUSAX, TPeJIaraTh KPUTEPUHU TS BBISIBIICHUSI 3aKOHOMEPHOCTEH
Y IPOTUBOPEUHI;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKIIOUEHU M, YMO3aKIIOUECHHI 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIILHO JI0KAa3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUHN (TIPSIMbIE U OT
MPOTUBHOTO), BBICTPAWBAaTh apPryMEHTALMIO, TPUBOAUTH TMPUMEPbl U  KOHTPHIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOMpaTh CrIOocOo0 perieHust y9eOHOH 3a7aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpaTh HanOOoJIee TOIXOSAIINNA C Y4ETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTCPHEB).

ba3oBrle ncciaenoBareabcKHe AeliCTBHA:

WCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN HHCTPYMEHT IMO3HAaHUA, (HOPMYyITUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYHE, MPOoOJIeMy, YCTaHABIMBAaTh HMCKOMOE | JIAaHHOE,
(GhOopMHPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;

MPOBOJUTh  CaMOCTOATEJIBHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,  HUCCIEJOBAHHE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUeCKOTo OOBEKTa, SIBICHHUSA, NPOIECCa, BBISBICHHUIO
3aBUCUMOCTEN MEXITy 00bEKTaMu, SIBJICHUSIMU, TTPOLIECCAMU,

CaMOCTOATENbHO (OPMYITUPOBaTH OOOOIIEHUS] W BBIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs, UCCIIEIOBaHMS, OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U
0000I1IeHHI;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIIBUTaTh MPEINOI0KEHUS O €r0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISBJIATH JeUIUTH MHOOPMALIUU, JAHHBIX, HEOOXOJUMBIX NJIsi OTBETA Ha BOIPOC U s
peLIeHHUs 3a/1a4u;

BBIOMpaTh ~ MHGOPMAIMIO U3  WCTOYHUKOB  PA3JUYHBIX  THUIOB, aHAJIMW3UPOBATH,
CUCTEeMAaTHU3HpPOBaTh U  HWHTEPIPETHPOBATH HWHGOPMAIMIO pA3IUYHBIX BHAOB U  (Qopm
MpEACTaBICHUS;

CTPYKTYPUPOBaTh WH(POpPMAIHIO, TIPEICTABIATE €€ B Pa3IUYHBIX (opMax, WILTFOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.
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KomMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe el cCTBUS

Oo0menue:

BOCIIpUHUMATL H (1)OpMyJII/IpOBaTB CYXKACHUA B COOTBCTCTBHU C YCIOBUAMH U LCIIKIMU
O6H.[CHI/I$I, SAICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IHUCBMCHHBIX
TEKCTax, 1aBaTh MOSCHEHUS M0 X0y PEIICHHU 3a/1a4l, KOMMEHTUPOBATh NOJYyYEHHBIN Pe3ysIbTarT;

B XO/A€ OOCYXIEHHs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXJAaeMON TeMbl, MPOOJIEMBI,
pemaeMop"I 3aa4yy, BBICKA3bIBATb HACHU, HALCIICHHBLIC HA IIOHWCK PCHICHUA, COIOCTABJIATH CBOU
CYXKACHUA C CYXKXACHUAMHU [JPYIrux YYaCTHHKOB Auajiora, O6Hapy)KI/IBaTB pasiimiuce U CXoACTBO
MO3UIUH, B KOPPEKTHON opMe GOopMyIUpPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEJICTaBIATh PE3YJIbTaThl PEIICHUs 3a7aud, SKCIEpUMEHTa, HCCIIEIOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOUPATHh (JOpMAT BBICTYIUICHUS C YUETOM 3a/1ay MPE3CHTAMA U OCOOSHHOCTEH
ayJIuTOPHH.

PeryisiTuBHbIe YHHBepcaJbHbIE yUeOHbIe 1eiicTBUS

Camoopranu3anmusi:

COCTABIIAATh IUIAH, AJITOPUTM pEIICHUS 3aJadd, BBIOMpPATh CIOCO0 pEIMEHHS C Y4ETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh M KOPPEKTHUPOBATH
BapHaHThI PEUICHHUH ¢ y4€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb, IJMOLHOHAIbHBIH HHTEJIEKT:

BJIQJICTh HABBIKAMH ITO3HABATEIbHON pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUN U
MBICITUTENIBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOIIS
mpolecca 1 pe3ylibTaTa pelieHusl MaTeMaTH4ecKoi 3a/1auu;

MpPEIBUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh IPU PpELIEHMH 3aJaud, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HANJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATh NPUUMHBI JOCTHXKEHUS
WIM  HEIOCTHKEHHUS pe3yJbTaTOB JIEATENbHOCTH, HAXOAMTh OMIMOKY, JaBaTb OLEHKY
PUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEJIBHOCTD:

MIOHMMaTh U HUCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAMBUAYAIBHOM palbOThI IMpH
pelieHnn y4yeOHbIX 3ajady, MPUHUMATh LEelb COBMECTHOM JESITEeIbHOCTH, IUIAaHUPOBATH
OpraHU3aIMi0 COBMECTHOW paboOTHI, pacmpenensaTh BUIbI padOT, JOTOBAPUBATHCS, OOCYXKIATh
IpoIiece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TIpYMIOBBIX (hopMax paboTel (0OCYXIeHHsS, OOMEH MHEHHUH, «MO3rOBbIE
HITYPMBI» U UHBIE), BBIMOIHIATH CBOIO YacTh padOThl M KOOPJAMHUPOBATH CBOU JEUCTBUS C APYTUMU
YJIeHaMH KOMaH/bl, OLEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOIMIMNA MPOAYKT MO KPUTEPUSAM,
c(OpMYIHPOBaHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaromuics HayduTCst:
e CBOOOJHO ONEPUPOBATh OCHOBHBIMU MOHSTHUSAMU CTEPEOMETPUU MPH PELICHUU 3a]ad U
IIPOBEJICHUU MaTEMaTUYECKUX PACCYKIECHU;



MIPUMEHSITh AKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX MPHU PEIICHUU T€OMETPHUIECKHUX
3ajay;

KJIAaCCU(UIIUPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE, MIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATH MOHITHSIMH, CBS3aHHBIMH C yIJIAMH B TIPOCTPAHCTBE: MEXIY
NPSIMBIMH B IPOCTPAHCTBE, MEX/TY MPSIMOM U IJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOJIHO pAaclO3HAaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (MpU3Ma, TUPAMHIA,
MPSIMOYTOJIBHBIN MTapajuiesenume, Kyo);

KJIaCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIsl KJIacCH(PUKAINY;
CBOOOJHO ONEPUPOBATH TIOHATHUSMHU, CBSI3aHHBIMA C CEUEHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

BBITIONHSATH TapajuielbHOe, IEHTPaIbHOE W OPTOTOHAIBLHOE MPOCKTHpPOBAaHUE (UTYp Ha
TUIOCKOCTD, BBITIOJHSTH N300paXkeHHst (PUTYp Ha IJIOCKOCTH;

CTPOUTH CEYCHHS MHOTOTPAHHHKOB PA3JIMYHBIMA METOJAMH, BBIIOJHSITH (BBIHOCHBIC)
TUIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYpP: BH] CBEPXY, COOKY, CHU3Y;
BBIYHCIIATh  IUIOMIQAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IpH3Ma, UPAMHIA),
TEOMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYT,

CBOOOJTHO OIEPHPOBATH TOHATHSMH: CUMMETPHsS B MPOCTPAHCTBE, IICHTP, OCh U
IUIOCKOCTh CHMMETPHUH, IIEHTP, OCh M IIIOCKOCTh CHMMETPUHU (UTYPBI;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMHU, COOTBETCTBYIOIIUMH BEKTOpPaM M KOOpIWHATAM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemaTth 3aJa4d Ha JOKa3aTelIbCTBO MATEMATUYCCKMX OTHOIICHUH M HAXOXICHHE
TE€OMETPUUYECKUX BEIIMYUH, MPUMEHSS N3BECTHBIE METO/IbI IPHU PEIICHUH MaTeMaTHUYeCKUX
3aJ1a4 IMOBBIIIEHHOTO W BEICOKOTO YPOBHS CIIOXKHOCTH;

MPUMEHSITh MPOCTEHIINE MPOTrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPY PEIICHUHN CTEPEOMETPHUSCKUX 3a71ad;

U3BJIEKaTh, MPEOOPaA30BBIBATE U HHTEPIPETUPOBATH MHPOPMAIIHIO O TMPOCTPAHCTBEHHBIX
TEOMETPHUYECKUX (PUTYpaXx, MPEJACTABICHHYIO HA YePTEKAX M PUCYHKAX;

MPUMEHSITH TIOJydeHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh M aHAM3HPOBATH peabHBIC
CUTYaIUH, TIPUMEHSTh U3YUYCHHBIC MIOHSATHUS B IPOIIECCE TIOUCKA PEIICHUS] MATEeMaTHICCKU
chOpMyIUPOBAaHHON TMPOOJEMBI, MOJEIUPOBATh pEANbHbIE CUTyallud Ha S3bIKE
TE€OMETPHUH, HUCCIEOBATh MOCTPOCHHBIE MOJETH C HCHOJIb30BAHUEM TE€OMETPUUYECKHUX
MOHATHA W TEOpeM, almapara ainreOpbl, penarh MPaKTUYeCKUe 3a7add, CBS3aHHBIC C
HAXO0XJICHUEM T€OMETPUUICCKUX BEIININH;

MMETh TIPEJICTABICHUS 00 OCHOBHBIX dTalax Pa3BUTHUS T€OMETPHH KaK COCTABHOH YacTH
¢dbyHIaMeHTa pa3BHTHSA TEXHOJIOTHIA



TEMATHYECKOE INTAHUPOBAHUE

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoausie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U IIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
3 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




INOYPOYHOE IINTAHUPOBAHUE

n/n

Tema ypoka

OcHoBHbIe TpaBuiia H300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, TTApAJUICIbHBIX MTPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS CTEpEOMETPHH: TOYKa, IpsMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS Ha PUCYHKE
IJIOCKOCTH, MapaJIJICIIbHBIX MPSAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: TepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

10

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

IlonsTus: MEPECCKArOIMMECS IMIOCKOCTH,
nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpanHuKH, H300paKeHHe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CIIEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

11

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPAMBIX U TIJIOCKOCTEH

10

N300pakeHne ceueHnil mupaMuabl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300paxkeHue nmepeceueHus moaydeHHBIX
IIJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEUeHM pa3HbIMU LIBETAMU

11

N300pakeHne ceueHnit mupaMuabl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300paxkeHue mepeceueHus MoTydeHHBIX
IJI0CKOCTEH. PackpamBanue moCTpOEHHBIX
CEYEHU pa3HbIMU LIBETAMHU

12

N300paxeHune cedyeHuit nupamuibl, Kyoa u

MIPU3MBbI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N3o0paxkeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpalmBaHue nOCTPOCHHBIX
CEYEHU pa3HbIMU LIBETAMHU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N3o0pakeHune nepeceueHust moaydeHHbIX
IIOCKOCTEN. PackpalmBaHue NOCTPOCHHBIX
CEYEHHU pa3HbIMU LIBETAMHU

14

15

Merton cnesoB AJist MOCTPOSHUS CeUSHUN

Meton ciie1oB U1l IOCTPOEHUS CEUEHUM.
CaolicTBa niepece4eHni NpsIMbIX U




IJIOCKOCTEH

12

16

17

18

19

20

21

Mertoz cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIUCh IIaroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe mo
TpéM TouKam Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPIIMOHANIBHBIX oTpe3kax. [Tomobue
TPEYroJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
MJITAHUMETPUH U CTEPEOMETPUH

23

Kontponbras pabota "AKCHOMBI




crepeomerpun. Ceuenus"

13

24

B3anMHOe pacnosnokeHue npsmbIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIMXCS TPSMBbIX.
[TapautenpHbIe IPsMBbIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsaMoi. Jlemma o nepecedeHun
NapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapauleNIbHbIX NpsAMBbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

28

29

[TapannensHoe npoekTupoBanue. OCHOBHbIE
CBOICTBA MapajlIeNIbHOTO IPOSKTHPOBAHHUS.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas nmpoekuus. Yroiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

33,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamueTbHOCTh MPSAMOMN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaienbHOCTH IPSIMON U
IIJIOCKOCTH




31

32

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapajyIeIbHOrO IPyrou npsmoil. Pacuér
OTHOLUEHUH

14

33

[TapannensHas npoeKuus, IPUMEHEHUE IS
IIOCTPOEHHUSI CEYEHUH KyOa U
napasenenumnena. CBoiicTBa
napajuieJienuIe1a ¥ Ipu3Mbl

34

[TapannensHbie muockoctu. Ipusnaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

35

36

37

38

Teopema o mapanienbHOCTH U
C€ANMHCTBECHHOCTH IIJIOCKOCTH, HpOXO}ISIHIGfI
4yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamuienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX NIEPECEUCHHUS IIPU
IEPECECYCHUHN IBYX MMapalJIeIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapayienbHbIX JIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
JBYMsI NTapaJlJIeIbHBIMU JIOCKOCTSIMU

IToBropenue: Teopema ITugaropa Ha
IIJI0OCKOCTH




[ToBTOpEHME: TPUTOHOMETPHS

15

39 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesenuIena

41 Beruucnienue JUinH 0Tpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM IapajuieIenuIe e
IlepneHIUKyYIAPHOCTD NPSAMOU U IIOCKOCTH.

42 [Ipu3HaK nepneHMKyJIApHOCTH NIPSAMON 1
IJIOCKOCTH
[IepneHuKyISPHOCTD MPSAMOM U IUIOCKOCTH.

43 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o CylIeCTBOBaHUU U

44 €MHCTBEHHOCTH MPSIMOM, IPOXOASIIEN
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [ImockocTH U nepreHINKYIIpHbIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

46 [1110CKOCTH ¥ IEPIIEHIUKYIAPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

47 [Iepnennukynsp u HaknoHHasd. [locTpoenne
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

48 Ilepnennukynsp u HakinoHHasd. [loctpoenue
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

49 Teopema o Tpéx nepneHAUKYIApax (Mpsmast
u oOpaTHast)

50 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOpartHasi)
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o1 VYron Mexay CKpEeIUBAOIIUMHUCA PSIMBIMU

59 [Touck neprneHauKyISpHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpTOroHaJIbHOE MMPOCKTUPOBAHHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 MPaBUILHOM MUPAMHUJIBI C TIOMOLIBIO
OpPTOTrOHAJILHOU NMPOEKIINH
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

55 [IPaBWJIbHOM MUPaMUbI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTENIBHO

56 miockocTy. [lmockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH
CriocoObl OIYCTUTh NEPIEHIUKYIISAPHI:

60 CUMMETpPHUS, CIABUI TOUKHU IO NapaJljIeIbHON
IpsAMON

61 CrBur 1o HemapayIeIbHOU MPSMOH,
MU3MEHEHNE PACCTOSIHUM
KonTponbnas padota "B3aumnoe

62 pacrioyio’keHue MPSIMBIX U TUIOCKOCTEH B
pocTpaHcTBe”

63 IloBTOpEHME: Yyron Mexay NpsIMbIMU Ha




IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHHYCOB

17

64

[ToBTOpEHME: Yyroyi MexIy
CKpCHIMBAOIIUMUCS IIPAMBIMU B
IIPOCTPAHCTBE

65

66

67

FCOMeTpI/I‘-IeCKI/Ie MCTOAbI BBIYUCIICHHUA yIJia
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIiil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yIja
[lepnennukynspHseie mockoctu. CBoiicTBa
B3aMMHO MEPIEHAUKYISAPHBIX IIIOCKOCTEH

68

[Ipu3Hak nepneHaAuKyJIApHOCTH IIIOCKOCTEN;
TeopeMa O IIPSIMOM IEpEeCceUeHUs IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEHN
IJIOCKOCTH

69

70

71

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
MU3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuleJIenune1a

TeopeMa 0 naroHany nNpsMOYroJIbHOIO
napajuieJIenuIe a v CIeICTBUE U3 HeE
CrepeoMeTpuuecKue U NpUKIaAHbIE 3aa4H,

CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IIJIIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MTPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHJAPTHBIX
MHOTOTPaHHUKAX

73

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha




CKpCHIMBAOIHUXCA IIPAMBIX, PACCTOAHUEC
MCKAY CKPCIINBAIOIUMUCSA IIPAMBIMU B
IMPOCTBIX CUTYyalUAX
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PaccrosHue oT TOUKH J0 IINIOCKOCTH,

“ paccTosiHue OT NMPSMOM 10 IIIOCKOCTH
Beluncrnenue paccTossHUNA MEKIY

75 CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH
Tpéxrpannslii yroj, HepaBEHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJia

77 DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 Kontponbnas padota "Yribl u paccrosHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro 3JeMeHTH!"

80 [Iupamupa. Bunsl nupamua. [lpasunsHas
nupamuia

81 [Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpssMo#t napaienenunen, NpsMoyroIbHbIN
napaiesienunes, Kyo

83 Brinyxiible MHOrOrpanHukH. Teopema
Olinepa
Beinykieie MHOrorpanHuku. Teopema

84 Oiinepa. [lpaBunpHbIe U OTyNIpaBUIbHBIE

MHOTI'OrpaHHUKH
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85 Kontposnbnas padota "MHororpaHHuku" 1
86 [ToHnATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3znocTh BekTOpOB 1
89 [TpaBusno mapamienenurnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
01 Pasnoxenue BexkTopa 1o 6a31/1c3v/ TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkansipHoe pou3BeICHUE 1
93 Brrauciienue yria Mexry BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O06o0061IeHre U cucTeMaTu3alus 3HaHu! 1
99 O06o0mIeHne 1 cucTeMaTH3aIys 3HaHUH 1
100 HToroBasi KOHTpoJbHAsA paboTa 1
101 HToroBasi KOHTpoJIbHASA paboTa 1
102 OO0o01IeHre U CHCTeMaTH3alns 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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