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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
F€OMETPUYECKUX 3aJla4y, YMEHHE BBIJBUIATh M OIpPOBEpPrarb TUIIOTE3bl HENOCPEICTBEHHO
HCIOJIb3YIOTCSL IPU PEIICHUU 33Ja4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYaIbHBIX CHOCOOHOCTEH OOYYaloIMXCsl NPU HM3YUYEHUU TE€OMETPHH, Kak
cocTaBJsifoOLIEN NpeaMeTHOM oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, crelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJIsl YCHEIIHOTO Mpo(eCCHOHAIbHOIO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reOMEeTpUU Ha YriyOJaEHHOM ypOBHE, PaCHIUPSIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBlIeHUsT O TeOMETPUM KaK YacTh MHPOBOM KYyJIbTYphl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpOBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (UIypaX KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHUpa, 3HaHME NOHATHHMHOrO ammapara no pasgeny «CrepeoMeTpus» ydeOHOro
Kypca reéOMeTpHUH;

(dbopMupoBaHHE yMEHHsI BJIAZIETh OCHOBHBIMM MOHATUSIMHU O IPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI pEeILIeHUs 3a/1a4;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHME MOHUMAHUS POJIM AKCMOMATHKU MPU IPOBEIECHUU
paccyxJIeHUI;

¢dbopMupoBaHME YMEHMs BIAJETh METOJAMHU JI0KAa3aTeIbCTB M AJITOPUTMOB PpEIIEHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEpEOMETPUYECKUX 3aJad M 3aJad C [PAKTUYECKUM cojJepKaHueM, (popMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCYXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcsi, NO3HABATEIbHOM aKTUBHOCTH, HCCIIEI0BATENIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI€OMETPHM: YMEHHUs
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYAlMsIX U MPU U3YYEHUH JAPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS peabHBIX CUTYAIMi, MCCIeIOBAHUSL
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOrO Kypca «['eomerpusi» B 10-11
kjaccax sBisitoTcs: «IIpsiMble M IUIOCKOCTM B IpOCTpaHCTBe», «MHororpanHukm», «Tena
BpaleHus», «BEeKTOpbI U KOOPAMHATHI B TPOCTPAHCTBEY, «/IBHKEHUS B IIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
pEIIeBaHTHBIMU T€OMETPHH Ha YriyOs€éHHOM ypoBHE oOydenus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanue 00pa3oBaHHs, COOTBETCTBYIOLEE IPEIMETHBIM  pe3yjabTaTaM  OCBOEHUS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO TMO3BOJISIET OPraHM30BaTh OBJIAJIEHUE T'€OMETPUYECKUMU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3gath ycioBus Ui auddepeHuHanud oOydeHUus, MOCTPOEHUS WHIMBUIYAIbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOMMUXCS K MPOJOJIKEHUI0 U3yYeHUs MaTeMaTUKH ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

Ha wmsyuenue yueOHOrO Kypca «l'eomerpusi» Ha yriiyOJI€HHOM ypoBHE oTBoauTcs B 10
KJ1acce — 68 gacoB (2 yaca B HE/IEIIO)



COJEPKAHUE OBYYEHUA

IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUS CTEpeoMeTpuu. Touka, npsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIICIICTBHS U3 HUX.

B3anMHOe pacrionokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMNECS, TapaJLICIbHbIE U
cKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaronmxcs npsmMpix. [lapainenbHOCTh IPSIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: MapaUICNIbHBIE IPSIMbIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
NpSAMBIX, [ApaJUIEIBHOCTh IPSIMOM M INIOCKOCTH. llapamienbHoe W LEHTpalbHOE
MPOEKTUPOBaHKE, H300paxkenue Guryp. OCHOBHBIE CBOWCTBA MapauICIBHOTO MPOSKTUPOBAHHUS.
N300paxkenue guryp B mapajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEXKy NPSIMBIMH B MIpOCTpaHCTBE. IlapajuienbHOCTE INUIOCKOCTEH: IMapajuIeNbHbIE IIOCKOCTH,
CBOICTBa NapauleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpa’ap, Napajieenune, IOCTPOCHUE CEYECHUN.

[lepneHukynapHOCTh HpPSIMOM U IUIOCKOCTHU: NEPIEHIUKYJISPHbIE TpsSMble B
MPOCTPAHCTBE, MpsAMbIEe MapajUlelibHble W TEpPHeHAUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOW NEepHeHAUKYJIAPHON
MII0CKOCTH. OpPTOTOHAIBHOE NMPOEKTHpOBaHUE. lIepreHIMKynsIp U HAaKIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 MIOCKOCTH, MPOEKIUs (PUTYyphl Ha IIOCKOCTb.
[lepneHUKyYISIPHOCTD MIJIOCKOCTEN: MPU3HAK MEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

VYTIiabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YT0JI, TUHEHHBIN
YroJ JBYIpaHHOTO yrija. TpéXrpaHHblii WU MHOrorpaHHble yribl. CBOWCTBA IJIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIJIa.

MHoOrorpaHHMKH

Buzabl MHOrorpaHHMKOB, pa3BEpPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas npusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBasi M MOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM Tapajuiesienune] W ero cpoicrBa. Kparyailiime nytn Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojbHas Mupamuja, npaBuibHas U yced€HHas nupamuabl. CBoiicTBa pédbep 1 OOKOBBIX rpaHel
MpaBUJIbHOM mNupaMupl. IIpaBuibHBIE MHOTOIpaHHUKH: IPAaBWIbHAs NpPU3Ma M IpaBUJIbHAs
nMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTa3JIp, HOJAEKA3AP U UKOCAdIP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIaJb OCHOBAHUM, Teopema O
OOKOBOHM TMOBEPXHOCTU MpsAMOI mMpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTHU
MPaBUIILHOM IUpaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CuMMeTpuss B IPOCTPAHCTBE. ODJIEMEHTHl CHUMMETPHUU IPABUJIBHBIX MHOTIOIPAHHUKOB.
CumMMeTpuss B TNpPaBUIBHOM MHOTOIPDAaHHUKE: CHMMETpHUS MapajljIesIeNuIeaa, CUMMETPHS
MPaBUJIbHBIX MIPU3M, CHMMETPHUSI PABWJILHON MU PAMU/IBI.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE U IPOTUBOIOJIOXKHO HaIlpaBJICHHbIE BEKTOphL. PaBeHCTBO
BEKTOpOB. [I€HCTBUSA C BEKTOpaMM: CIIO)KEHHUE W BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOpPOB, YMHOXEHHE BeKTOopa Ha uucio. CBolicTBa Cll0KEHHMsT BeKTopoB. (BolicTBa



YMHOKEHUS BeKTopa Ha yucio. [loHsaTne komiuiaHapHsle BeKTOpbl. [Ipu3Hak komIuiaHapHOCTH
Tpéx BekTopoB. llpaBwio mnapamnenenunena. Teopema O pas3noKeHUMH BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTOopaMm. IIpsiMoyrosibHas cucrtema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAy KOOpAMHATaMHM BEKTOpPA M KOOpPAMHATaMHU TOYEK. YTOJI
Mexay BekropaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

C(OPMHUPOBAHHOCTh TPAXKIAAHCKON TO3MIMK  OOy4aromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHH, NpPOLEAYp TPakKIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI M APYroe), yMEHUE B3aUMOJECWCTBOBATh C COLMAIbHBIMU MHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHUSIM POCCHUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTYeCKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KHM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/J0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TpyaoBOe BOCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

chOPMUPOBAHHOCTh DKOJIOTHYECKOW KyJIbTYypbl, TOHUMAHUE BIHUSHUSA COIMATIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTSl pelIeHus 3aqad B 00JacTU OKPYXKAroIIel cpeipl, MIaHUPOBAHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JIs1 OKPYKAIOLIEH Cpenpl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBISBJSITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TMOHATUAMH, (QOPMYTUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIIMKA, OCHOBAHMUS JUIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCTIpUHUMATDH, (OPMYIHPOBATh W TPEOOPa3OBBIBATh CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHUIIaTENbHbIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aWUMOCBSI3W U MPOTHUBOpPEUHs B (haKTax,
JMAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEHU W, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MIPOBOJUTH CaAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHuss yd4eOHOW 3adaun (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMNPOCHL, (PUKCHpYIOIIME MPOTHUBOpEUne, MNpoOJIeMy, yCcTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(bopMHpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBICHMS, IMPOIECCa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIJIBUTATh MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAT JIeUIIUTHI UHPOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh MH(OpPMAIMIO W3 HCTOYHUKOB Pa3lUYHBIX THUIOB, aHAIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HHTEPHPETUPOBATH HMHGOPMALMIO pPA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CAMOCTOSITEIBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA II0 XOAYy PpCHICHHA 3adadd, KOMMCHTHPOBATH HOJ'Iy‘{CHHBIf/'I
pe3yibTar;

B X0Ji¢ 0OCYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHMSIMH JPYTUX YYaCTHUKOB AMAora, 0OHAapyKUBaTh pa3indue U CXOACTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad Mpe3eHTaluu U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUAaHTHI PEIICHUN ¢ y4ETOM HOBOU MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yiIbTaTa PELIeHNUs MaTeMaTHUeCKOH 3ajauu;

IPEABUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4Md, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBHE pe3ylbTaTa MLEIM M YCIOBHSIM, OOBSICHATH IPUYMHBI
JOCTMDKEHUSI WU HEIOCTHXKEHHs] pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pelieHMM y4yeOHBIX 3ajJad, MPUHUMATh LEJIb COBMECTHOM JeATENbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloOThl, pacmpeneniarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXIATh
IpOIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBATh B IPyNHoBBIX (popmax paboTsl (0OCykIeHUs, 0OOMEH MHEHHMH, «MO3TrOBbIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.



HNPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kjacca oOydaronuiicss HayIuTCs:

CBOOOJHO OTIEPUPOBATH OCHOBHBIMHU TIOHSATHUSMHU CTEPEOMETPHUU TP PEIICHUU 3a/1a4 U
MIPOBEJCHUU MaTEMATUYECKUX PACCYKICHHIA;

MPUMEHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX TMPH  PEIICHUU
r€OMETPUUECKUX 3a1a4;

KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMH B TTPOCTPAHCTBE, MEXKTY TTPSIMOU U TUIOCKOCTBIO;

CBOOOHO OTIEPUPOBATH TIOHATHSMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH;

cBOOOJTHO pAacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (MpH3Ma, MUpPaMUJA,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKaINU;
CBOOOJHO ONEPHUPOBATH TIOHATHUSMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MApaJUIeNIbHOE, LIEHTPAJIbHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKUE (PUTYp Ha
TUTOCKOCTD, BBITIONHSATH N300paykeHus PUTYp Ha TIOCKOCTH;

CTPOUTH CEYCHHSI MHOTOT'PAHHHUKOB Pa3IMIHBIMH METOJIaMH, BBITIOJIHATEH (BHIHOCHBIC)
IJIOCKAE YEePTEXKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (GUTYp: BHUJ CBEpPXy, COOKY,
CHH3Y;

BBIYMCIATh IUIOIIAAM [OBEPXHOCTEW MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
reOMETPUUECKUX TeJl C MpUMEHEHHEM (popmyI;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUMMETPHsS B IMPOCTPAHCTBE, IEHTP, OCh U
IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (QUTYPHI;

CBOOOJHO OMEPHUPOBATHh MOHITHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKHX OTHOUICHHM M HaXO0XKJIECHUE
F€OMETPUYECKUX  BEJIMYUH, [PUMEHSS HW3BECTHbIE METOIbl MpPHU  pElICHUU
MaTeMaTHYeCKUX 3a7a4 MOBBIIIEHHOTO U BRICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTH MPOCTEHIIINE MPOrPAMMHBIE CPEAICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aay;

W3BJICKATD, peoOpa3oBLIBATh u MHTEPIPETUPOBATH uH(bOpMaIIHIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUUYECKUX (UTypaX, MPEACTAaBICHHYIO Ha YepTexax u
PHUCYHKAX;

MPUMEHATh TOJNydeHHbIE 3HAHUS Ha TMpaKTUKe: CpPaBHMBAThb M aHAIU3UPOBATh
pealibHbIE CUTYalluH, MPUMEHSTh W3YUYEHHBIE MOHSATHS B MPOIECCE MOMCKA PEUICHUS
MaTeMaTH4ecku COPMYTUPOBAHHON MPOOIEMbI, MOJAECTUPOBATh PEAbHBIE CUTYAIlUU
Ha S3BIKE TEOMETPUH, HCCIENOBAaTh TOCTPOCHHBIE MOJETH C HCIOJIb30BaHUEM
TeOMETPUUECKUX TMOHATHII W TeopeM, ammapara anreOpbl, perarb MpaKTHYeCKue
3a/1a4d, CBSI3aHHBIE C HAXOXK/IEHUEM T'€OMETPUIECKIX BEITHUNH;

MMETh TpeAcTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU KaK COCTaBHOMN
gacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Konrponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 11 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3 1
MPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U 12 1
IIJIOCKOCTEH B IIPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 13 1
6 MHororpaHHuKH 6
7 BekTopsl B mpocTpaHcTBe 9 1
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 3
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




INOYPOYHOE IVTAHUPOBAHMUE 10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Jara usyyenus

Bcero

Kontpo
JIbHbIE
padoTsI

IIpakTH
yecKkHne
padoThbI

Ilnan

dakr

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

[TonsiTHS: epecekarouuecs MIOCKOCTH,
nepeceKarouecs npsmas ¥ mioCKoCTh;
MOJIYIPOCTPAHCTBO

MHuororpaHHuKu, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYLIECTBYIOIUX 00BEKTOB

AKCHUOMEI CTCPCOMCTPHUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CICACTBUA U3 HUX. Cnoco0Obl 3aJaHusd
NpsAMBIX U ILIOCKOCTEHN B MMPOCTPAHCTBC.
O06o3HauYeHUS MPAMBIX U IUIOCKOCTEM

N306pakenue ceueHuil nmupaMuipl, Kyoa u




IIPU3MBI, KOTOPBIE ITPOXOJIAT YEPE3 UX
pébpa. M3o0pakeHne nepecedcHust
IIOJIY4EHHBIX IUIOCKOCTEN. PackpaimmBanue
IIOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

N300pakenue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEPE3 UX
pé6pa. N3obpaxenune nepeceueHust
IIOJTY4EHHBIX IJIOCKOCTEN. PackpamuBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

Merton cie1oB ISl TIOCTPOEHUS CEUEHUI.
CBoiicTBa IEPECEUECHNUN MTPSIMBIX U
IJIOCKOCTEN

10

[TocTpoenune ceuenuit B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aHUCh IIaroB
MIOCTPOEHUSA

11

[ToBTOopenue nmnanumetpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4YepTexax. McTtopus pa3BuTHs
IJIAHUMETPUHU U CTEPEOMETPUH

12

Konmponvnasa paooma "Axcuomut
cmepeomempuu. Ceuenua'

13

Bzaumnuoe PacCIIOJIOKCHUC IIPSAMBIX B
IIpOCTPaHCTBC. CerH_II/IBaIOIHI/ICCH [IpsAMBIC.
HpI/ISHaKI/I CKpCIIUBAOIIUXCA ITPSAMBIX.
HapannenLHLIe MpsAMBIC B IIPOCTPAHCTBC

14

Teopema o cymecTBOBaHUU U
€VMHCTBEHHOCTH IIPSAMOM MapajuleIbHON
JAHHOM IPSIMOM, MTPOXOAAILEN Yepe3 TOUKY




MPOCTPAHCTBA U HE JIeKAIEH Ha TaHHOU
npsMoi. JIemma o nepecedeHun
mapaJlJICJIbHBIX IMPAMBIX INIOCKOCTBIO

15

[TapamrensHOCTB TpeX MpsAMBIX. Teopema o
TPEX MapajuIeIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIIMXCS MPSAMBIX

16

[TapannensHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MApaJLICIHLHOTO
npoexktupoBanus. 300paxeHune pazHbIx
¢buryp B napamienbHONH IPOEKINN

17

[enTpanbsHas mpoekuus. Yroi ¢
COHANpPaBJICHHBIMA CTOPOHAMHU. YTOII
MEXAY NPSIMbIMU

18

Camocmosmenvuas paboma

19

[ToHsTHA: MapaJUIETbHOCTh NPSIMOM 1
IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapayieIbHOCTH MPSMOM U TIIIOCKOCTH.
CaolicTBa napauieIbHOCTH IPSIMOU 1
IJI0CKOCTH

20

I'eomeTrpuueckue 3a1auu Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3AHHBIE C
MapaieNbHOCTHIO MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

21

ITocTpoenue ceueHus, MPOXOIAIIETO Yepes3
JAHHYIO IIPSIMYIO Ha YepTexke U
NapajuIeIbHOTO0 APYrou npsMoi. Pacyér
OTHOILIEHUN

22

HapannenLHaﬂ MMpoCKIUAd, IPUMCHCHUC JJIA




MOCTPOEHHSI CEUCHUH KyOa 1
napauienenumnena. CpoiicTa
napaiesienuneia i Mpu3Mbl

23

[TapannensHblie mockoctu. [lpusHaku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

24

Teopema o napaieIbHOCTH U
CANMHCTBECHHOCTH ITNIOCKOCTH, HpOXOJlS[HIefI
yepe3 TOUKY, He MPUHAIJICKAILYIO TaHHON
MIOCKOCTH U CIIEACTBUS U3 HEE

25

CBoiicTBa napaJJIeNbHBIX MIOCKOCTEH.
CpoiicTBa Ky0a U IpsIMOYTOJIBHOTO
napajenenumnena. Beraucinenue 1iuH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajulelenumne1e

26

Konumponvnaa paboma no meme
«llapannenvnsle npamvle u NAOCKOCHUY

27

[TepieHAMKYISAPHOCTD MPSIMOU 1
iockocty. [Ipu3Hak nepneHaAuKyISpHOCTH
MPSIMOM U TUIOCKOCTH

28

Teopema o cylecTBOBaHUHM U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
4yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

29

IInockocTtu u MEPNCHAUKYJIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

30

[lepnieniuKyIssp 1 HAKJIOHHAS.
[TocTpoenue nepneHuKyIspa U3 TOUKN Ha
npsaMyro. Teopema o TpEx




NepneHIuKyspax (npsmas 1 oopaTHas)

31

Yron Mmexay CKpeluBaroIMMUCS
MPSMBIMH

32

[Tonck neprneHMKyISpPHBIX IPSIMBIX C
IIOMOIIIBIO NIEPIEHANKYIISAPHBIX IIJIOCKOCTEN

33

OproroHanabHOE IPOEKTUPOBAHHUE.
[TocTpoenue ceuenuii Kyoa, MpU3Msl,
MIPAaBUJILHOM UPaMUIbI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

34

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO
mockocTu. [lnockoctu cummeTpuii B
MHOTOTpaHHUKAX

35

[Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHU

36

[IpaBunbHBIE MHOTOTPAHHUKH. Pacuér
PacCTOSIHUN OT TOYKHU JI0 MIIOCKOCTH

37

CriocoObl OITyCTUTH HEPIIEHINKYISPDI:
CUMMETpUS, CABUT TOUKHU IO MapaieIbHON
npsamoil. CABUT 10 HemapaJIeIbHOU
MPAMOM, U3BMEHEHUE PACCTOSAHUI

38

Koumponvnasn paboma ""Bzaumnoe
PAacnooxicenue nPAMbIX U R10CKOCmeil 8
npocmpancmee'’

39

FCOMeTpI/I‘IeCKI/Ie MCTOJbI BBIYMCIICHUA
yriia MCXKAy NpsIMbIMU B MHOTOT'PAaHHHUKAX

40

JIByrpansblii yroj. CBONCTBO JTMHEWHBIX
YIJI0B JBYTPAHHOTIO yrja

41

[Iepnenaukynspubie miockocTH. CBOMCTBA




B3aMMHO IIEPIEHANKYISAPHBIX IIJIOCKOCTEN

42

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEM; TEOpEMa O MPSIMOU
IIepeceyeHms ABYX IIIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEN INIOCKOCTH

43

[IpsimoyromnbHbIN Napauienenunes; Kyo;
W3MEPEHUS, CBOMCTBA IPAMOYTOJIBHOTO
napajuiesIenune1a

44

Teopema 0 AuaroHanu MPSAMOYroabHOTO
napajuiesIenuIesia u ciaeCTBUE U3 Heé

45

CrepeomMeTpuyecKe U MPUKIIAIHbIE
3a7]a4M, CBSI3aHHbIE CO B3aUMHBIM
pAacCIOJIOKEHUEM MPSAMBIX U TIOCKOCTH

46

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHIE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

47

Paccrosaue oT TOUkH J0 IINIOCKOCTH,
pPacCToOsAHUEC OT pr[MOfI J0 IINIOCKOCTHU

48

BrrunciieHue paccToOSHUI MEX Ty
CKPEIMBAIOIIUMHUCS IPSIMBIMU C TIOMOIIBIO
MIePIEeHIUKYIISAPHOU MIIOCKOCTH

49

TpéxrpaHHblid yroji, HEpaBeHCTBA s
TpexrpaHHbix yrinoB. Teopema [Tucdaropa,
TEOPEMBI KOCUHYCOB ¥ CUHYCOB JUIS
TPEXTPAHHOTO yria

50

DnemMeHTHI chepruuecKoit TeOMEeTPUH:
reo/Ie3nYecKre JMHUU Ha 3eMiie




Konmponvnas pavoma "Yenol u

51 " 1
paccmoanus

59 [Tupamupa. Buasl nupamup. [IpaBunbHas 1
nupaMuaa

53 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

54 [IpsiMot mapaienenunesn, 1
MPSIMOYTOJIBHBIH MapajuIeenumnes, Kyo

55 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa.

56 [IpaBunBHBIE U TIOTYIPABUIIBHEIE
MHOTOTPaHHUKH

S7 CamocmosmenvHnas paboma 1

58 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

59 CymMma BekTOopoB. Pa3HOCTH BEKTOPOB 1

60 [IpaBuno napamienenunena. [lpaBunsHbie 1
Y TIOJTyTIPaBUJIbHbIE MHOTOTPAHHUKHU

61 Pa3noxxenue Bekropa o 0azucy Tpéx 1
BEKTOPOB, HE JIXKAIIHUX B OJTHOM MJIOCKOCTH

62 CkansipHO€ pou3BeICHUE 1

63 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

64 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1

65 IIpocreiimme 3anaun ¢ BEKTOpaMu 1

66 Hmozosas konmponvnas paboma 1

67 O06o01eHne u cucTeMaTu3anus 3HaHu! 1




68 O0001IEHUE U CUCTEMATU3ALIMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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