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HOACHUTEJIBHAS 3AIIMCKA

I'eomerpus sBusiercss ogHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukia. II0CKOoiIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe Tpu HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHUM LENOYKU JIOTMUECKUX YTBEPKIACHUHW IpPHU pElIeHUU
F€OMETPUYECKUX 3aJla4, YMEHHE BBIABUIAaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIB3YIOTCSL IPU PEIICHUU 33Ja4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHust mporpamMmmsl ydeOHoro kypca «['eomerpusi» Ha yriyOia€HHOM ypOBHE —
pa3BUTHE HHIUBUIYaIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHM T'€OMETPUH, Kak
cocTaBJsifOlel mpeaMeTHON oOmactu «MaremaTnka M HHPOpMaATHKa» dYepe3 obecreyeHue
BO3MOXHOCTU TNMPUOOPETEHUS M HUCHOJb30BaHUS 0oJiee TiTyOOKMX TreOMEeTpUYEeCKUX 3HAHUN U
NeUCTBUM, cHelU(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTO MpodeccrOHalIbHOTO
00pa3oBaHus, CBSI3aHHOTO C UCMOJIb30BaHUEM MAaTEMaTHKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca FeOMEeTpUHU Ha YriyOJaEHHOM ypOBHE, PaCHIUPSIOIIUMU
Y YCWJIMBAIOIIMMH Kypc 6a30BOT0 YPOBHS, SIBISIFOTCS:

paciiupeHue MpPeJCTaBICHUS O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYphl U
(hopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpOBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (UIypaXx KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, IO3BOJSIOIIMX ONMCHIBATH W HW3y4daTb pa3Hble SIBICHUSA
OKpYXKAIoILEro MHUpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yu4eOHOTo
Kypca reOMeTpHUu;

(dopMupoBaHHE yMEHHs BJIAZIETh OCHOBHBIMM MOHATUSMHU O IPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMya M yMEHHME MX NPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIApPTHBIE CIIOCOOBI PELICHUS 3a/ay;

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

¢dbopMupoBaHME  NOHUMAaHHUA  BO3MOXHOCTM  AKCMOMATHYECKOTO  IOCTPOEHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHHE MOHMMAHUS POJU AKCHOMATHKHM IIPH IMPOBEICHUU
pacCyxJIeHUI;

¢dbopMupoBaHME YMEHMs BIAJETh METOJAMHU JI0Ka3aTeIbCTB M AJITOPUTMOB PpEIIEHUS,
YMEHHUS MX IPUMEHATb, IPOBOJUTH [JOKa3aTelbHbIE pPACCYyXJAEHUS B XOJ€ peLIeHUs
CTEPEOMETPUYECKUX 3aJad M 3aJad4 C [PaKTUYECKUM coJiepKaHueM, (OopMHUpPOBAHUE
IPEJCTaBICHUS O HEOOXOAUMOCTH JIOKAa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHKU B IIPOBEICHUH JETyKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEI0BATENIbCKUX YMEHHUH, KPUTHYHOCTH
MBIIIUIEHUS], HHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHM: YMEHUS
pacro3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalMsSIX U IPU U3YYEHHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS peabHBIX CUTYAIMi, MCCIeIOBAHUSL
MIOCTPOEHHBIX MO/JIENIeH, UHTEPIIPETAIIMH MTOJTYYEHHBIX Pe3yIbTaToB.



OCHOBHBIMHU CO/IEp)KAaTENbHBIMU JMHUAMHU ydeOHoro kypca «l'eomerpusi» B 10 kiacce
ABisitoTes:  «lIpsiMble M INIOCKOCTHM B IPOCTPAHCTBE», «MHOIOrpaHHHUKN», «BeKkTopel Hu
KOOpPJMHATHI B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATUIMU,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacnpeensercss HE TOJbKO [0 COJEp)KaTelbHbIM JIMHUSM, HO M IO TroJaM OOydeHHs.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPATHO. OTO TMO3BOJISIET OPraHU30BaTh OBJIAJICHHE T€OMETPUUYECKHUMU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarONIuXCsl, paciupsst U yriyousst e€, oOpa3ysl MpOYHbIE MHOXKECTBEHHBIC
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 «MaTtemaTukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

Ha uzydenue yuebHOTO Kypca «I'eomerpus» Ha yrinyonénnom ypoBHe B 10 kmacce — 102
yaca (3 gaca B HEZICIIIO).



COIAEPKXAHUE OBYYEHUA

10 KVIACC

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

B3aumHoe pacrnosioskeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaiebHble U
cKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapainenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHble MpPSIMble B MPOCTPAHCTBE, MapajlIeIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylJICIbHOTO MPOEKTUPOBAHUS.
N3o006paxkenue Guryp B mapajuieabHON NPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: mapajuleNbHble IJIOCKOCTH,
CBOICTBa NapauleabHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUeHU .

[leprieHTUKYISIPHOCTE  TPSMONM  HW  TJIOCKOCTH:  TEPHEHAWKYISPHBIE TpsSMbIE B
MIPOCTPAHCTBE, MpsAMbIE MapajUlesibHble U MEPHEeHAUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYIISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJIIPHON
mwiockocTu. OpTOroHanbHOE NpoeKTUpoBaHUE. [lepneHAnKymnsp U HaKIOHHBIE: PAcCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSAMOI JI0 MJIOCKOCTH, MPOEKIUs (PUTyphl HA MIOCKOCTh
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTEH. Teopema
0 TPEX MEPIEHINUKYIISIPaX.

VYrasl B IPOCTPAHCTBE: YroJl MEXIY NPSAMOM U TIJIOCKOCTHIO, IBYIPAaHHBIN YroJl, TMHEUHbBINA
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Buznbl MHOrorpaHHuKoB, pa3BEpPTKa MHororpaHHuka. llpusma: nN-yronapHas mpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBas M MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM Tapajuiesienunes] W ero cpoicrBa. Kparyaillime nytm Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBenHas teopema Iludaropa. [Iupammpa: n-
yroJibHasi TUpaMua, MpaBuibHas U yceu€HHas nupaMusl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUJIbHOM mnupaMubl. I[IpaBuibHBIE MHOTOIpaHHUKH: IPAaBWIbHAs NMpPU3Ma M IpaBUJIbHAs
MpaMuia, mpaBuibHash TPEYroiabHas MUpaMKIa U MPaBMIbHBIN TeTpadap, Ky0. [Ipencrasnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCAP.

Brrunicnenue 3neMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTH U TMOJHOW MOBEPXHOCTH MPSAMOM NPHU3MBI, IUIOIIaJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsMON mpu3Mmbl. [lnomans OGOKOBOM MOBEPXHOCTH M HMOBEPXHOCTH
MPaBUIILHOM TUPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABWIBHBIX MHOTOTPAHHUKOB.
CummeTrpusi B MpaBUIBHOM MHOTOTPaHHUKE: CHUMMETpHUS MapajuieJenuiena, CUMMETpUs
MPaBUJIbHBIX MTPU3M, CHMMETPHUSI MPABWUIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJ€HHbIE U MPOTUBOIOJIOKHO HAIMpPABIEHHbIE BEKTOpPHL. PaBeHCTBO



BEKTOPOB. JIeHCTBHUS C BEKTOpAMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BekTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpéx BekTOopoB. [IpaBuno mnapawienenunena. Teopema O pPa3IoKEHUH BEKTOpA MO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOJI
MeXy BekTopamu. CKalsspHOE MPOU3BEICHUE BEKTOPOB.



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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MLIMU  OOyJaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHH, NpPOLEAYp TPakKIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJECHWCTBOBATh C COLMAIbHBIMM WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCUMCKONW MATE€MaTHYECKOW WIKOJIbI, HCHOJb30BAHUE ATUX JOCTHKEHUU 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(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

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

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W U MPOTHUBOpPEUHs B (haKTax,
JMAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3aKIIOUCHUH 110 aHAJIOTHH;

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 3amaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCHL, (PUKCHpYIOLIME MPOTUBOpEUne, MNpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JAHHOE,
(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 BO3MOXKHOE pa3BUTHE MPOIlECCa, a TAK)KE BBIABUTATH MPEANOJIOKEHHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

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

BBIOMpaTh MH(OpPMANMIO W3 HCTOYHUKOB Pa3lUYHBIX THUIOB, AaHAIU3UPOBATH,
CUCTeMATU3UpPOBaTh W HHTEPHPETUPOBATH HMHGOPMALMIO pPA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



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

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
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 XOAY PpCHICHUA 3adadd, KOMMCHTHPOBATH HOJIy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 0OCYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXKACHHA C CYKACHUAMU APYTUX YHYaCTHUKOB AHAJIOra, O6H3py>I(I/IBaTB pasiiunue U CXOoACTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad MpEe3eHTaluu 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
BAapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MHGPOPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIeCcca U pe3ysibTaTa PEeLIeHUss MaTeMaTHUeCKOH 3ajauu;

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

OLICHUBaTb COOTBETCTBME pE3yJlbTaTa LEIM M  YCIOBHUAM, OOBSACHATH INPUUUHBI
JOCTMDKEHUSI WU HEIOCTHXKEHHs] pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

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

y4acTBOBATh B IPyNHoBbIX (popmax paboTsl (00cykaeHus, oOMEH MHEHMH, «MO3rOBbIE
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 oOydaroniuiicss HayIuTCs:

cBOOOJTHO ONEPUPOBATh OCHOBHBIMHU MOHITUSMHU CTEPEOMETPUH MIPU PEILICHUH 33/1a4
IIPOBEJICHUY MaTEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh AaKCHUOMBl CTEPEOMETPUM M  CIEACTBUA W3 HUX I[pPU  PELICHUU
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE MPSIMBIX B IIPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIOCKOCTBIO;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU, CBA3aHHBIMH C MHOTOTpaHHUKaMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOIOI'PAaHHUKOB (TpH3Ma, MUpaMHJa,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKAINN;
CBOOOJHO ONEPUPOBATH TOHSATUSIMHU, CBSI3AHHBIMM C CEYEHHEM MHOTOI'PaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MApauIeNIbHOE, LIEHTPAIbHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKUE (PUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHMsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/AaMHU, BBIIOJHATH (BHIHOCHBIEC)
IUIOCKHE YepTeXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIIAJM IOBEPXHOCTEH MHOTOIPaHHMKOB (IIpU3Ma, IHPaMUAA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpMYIT;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIJIOCKOCTh CHMMETPUU QUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBUS HaJl BEKTOPaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeIbCTBO MATEeMATUYECKUX OTHOLICHUH M HaxXOXKJIEHHE
Ir€OMETPUYECKUX  BEIMYMH, MPUMEHSAS M3BECTHbIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/]1a4 MOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTENIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3a/1a4;

U3BJIEKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATH HUH(pOPMALIHIO 0
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, NpPEJCTAaBICHHYIO Ha 4YepTekax MU
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHHUSA Ha I[PAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
peaJIbHbIE CUTYallUH, NMPUMEHSTh W3YYEHHBIE MOHATHS B MPOLECCE MOMUCKA PEIICHHUS
MaTeMaTu4ecku cHhopMyIupoBaHHON MPOOIEMbI, MOJIEINPOBATh PealbHbIE CUTYalluU
Ha A3BIKE TE€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM
reOMETPUYECKUX TMOHATHM M TeopeM, amnmapara ainreOphl, peliaTh MPaKTUYeCKHe
3a/1a4M, CBSI3aHHBIE C HAXOKJIEHUEM I€OMETPUUECKUX BEINYNH;

UMETh TpeACTaBIeHUsI 00 OCHOBHBIX J3Tanax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM
. NpPorpaMMBb Beero KoHnTpoJbHbie
padoTbI
1 BBenenue B ctepeomMeTprio. AKCHOMBI 11 1
CTEPEOMETPUHU U UX MPOCTEHNIINE CIIEICTBUS
3 [TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B 93 1
MIPOCTPaHCTBE
4 HepneHILmiyns{pHOCTL MPSIMBIX 26 1
IJIOCKOCTEHN B MPOCTPAHCTBE
5 VYribl ¥ paccTosHUS 12
6 MHoTrorpaHHUKH 24
BekTopsl B mpocTpaHCTBE 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
No Kontpo
. Tema ypoka Bceero JIbHBIE
padoThbI
BBenenne B crepeomMeTprio. AKCHOMBI CTePeOMETPHH U UX 11
npocreiue cjaeacTBUs
1 AxcuoMbl crepeoMeTpui. [lonamue 06 akcuomMamuieckom memooe.
Cy1iiecTBOBaHUE TIOCKOCTH, TIPOXOSIIEH Yepe3 JaHHYIO IPSIMYIO U
2 JAHHYIO TOUKY.
[Iepecedyenue npsiMoil ¢ MIIOCKOCTRIO. TeopeMa o MpHUHAIEKHOCTH
3 MPSIMOM TIIOCKOCTH.
CymecTBoBaHHE MIIOCKOCTH, MMPOXOJAIIEH Yepes 1Be
4 nepeceKaroImecs npsmbie
[Toctpoenne ceuenuii. Meron cienos. [Ipocuer Touek ceueHus mno
5 nogoo6urio, T. ®anecca, T. MeHenas
6 KonTpoJabHasi pabora no reomerpun Nel
IMapanieJbHOCTh NPSIMBIX U IJIOCKOCTEl 23
B3aumHoe pacnosoxeHue npsmMeIx B IpocTpancTBe. Onpeenenme
napajuleNbHbIX IPSIMBIX B IPOCTpaHcTBe. Teopema o CyliecTBOBaHHE
7 MPAMON NapajuieIbHOW JaHHOW M IPOXOAIEH Yepe3 3aJJaHHYIO
TOUKY.
8 [Ipu3Hak napamienbHOCTH MPSIMBIX.
BsaumHoe pacnonoxeHue npsMoii U IIIOCKOCTH B IPOCTPAHCTBE.
9 [TapannenbHOCTh MPSAMO U MIOCKOCTH.
[Ipu3Hak napamieabHOCTH NPAMOUN U MIIOCKOCTH. CIeaCTBUS U3
10 MpU3HaKa NapayieIbHOCTH MPSIMOU U MIOCKOCTH.
11 CkpemuBarouiuecs npsmMele. [Ipu3Hak CKpelruBarOmmnXcs NpsIMbIX.
Teopema o cyiiecTBOBaHMHM IJIIOCKOCTH, IPOXOIALIEH Uepes3 OHy U3
12

CKPCUIMBAOIHNUXCA MPAMBIX MMAPaAJIJICIIBHO I[perﬁ.




VYroJs1 MeX 1y IPSMBIMU B IIPCTPAHCTBE

13

14 Pewrenne 3anau
B3anmHOE pacnosnokeHue mIoCKOCTEN B TPOCTPAHCTBE.

15 Omnpenenenre U NpU3HAK NapauIeIbHOCTH IJIOCKOCTEH.

16 CBoiicTBa mapayyIeIbHBIX TJIOCKOCTEH.

17 Pemrenne 3anau

18 Terpasap.

19 [Tapamrenenunen, ero CBOMCTBA.

20 Pemenue 3agau

21 3aayy Ha MOCTPOCHHUE CEYEHHH C MOMOUIBIO apaieIbHOCTH
[TapannensHoe MPOEKTHUPOBAHUE U €ro cBoiicTBa. M300pakenue

22 pa3HbIX (GUTYp B MapajIeIbHON TPOEKIIUU

23 KonTpoabHasi padora mo reomerpuu Ne 2

IlepneHAUKYJIAPHOCTH NPSAMBIX U IJIOCKOCTEIA. 26

[lepneHUKYISIPHOCTD NMPSMBIX B IPOCTPAHCTBE, ONPEICIICHUE U

24 MIPU3HAK
Onpenenenue NpsiMON MEPIEHAUKYISIPHON miockocT. [Ipru3Hak

25 MEPIEHIUKYIISIPHBIX PSAMOU U IJIOCKOCTH.

26 Pewrenue 3a1au Ha nepHneHANKYISIPHOCTh IPSIMOM U IJIOCKOCTH
CBs13b NapaJIeNIbHOCTU U NEPIEHANKYIApHOCTH. Teopema o

27 MapajuieJIbHOCTH IPSIMbIX, IEPIEHAUKYISPHBIX OAHOU U TOH ke
IIJIOCKOCTH
[lepnenaukynsip u HaknoHHas1. OnpeneneHne pacCTOsHUS B

23 MPOCTPAHCTBE.

29 Teopema o Tpex nepHeHANKYIsApax.
Haxoxnenue paccrostHuii oT T0Uku 10 npsimoit mo TTII 1

30




HaXO)KHGHI/Ie pPacCToOSAHUA OT TOUKHU 0 IJIOCKOCTHU

31
32 HaxosxzeHne paccTosiHue Mexay napajiesIbHbIMU INIOCKOCTAMHA 1
33 Haxosxienue paccTosiHUs MEXAY CKPEIIUBAIOIIUMHUCS TIPSIMBIMHU 3
34 Yroa mexay npsaMoi U MI0CKOCThIO 1
35 JIByrpaHHBIN yroJi, JUHEHHBIN YTOJl ABYTPaHHOTO YyIJia 2
Pemrenne 3a1au Ha HaXOXKIEHUE JBYTPAHHOTO Yriia MEXIY 2
36 TIJIOCKOCTSIMU
37 Ornpenenenre u MPU3HAK NEPIEHAUKYIIPHOCTH TUIOCKOCTEN 1
38 CrnenctBue U3 MpU3HaAKa NEPHEHIUKYISIPHOCTH IIOCKOCTEM 1
39 [IpsAMOYTOIBHBIN U IPAMON NapaJlIeIenuneabl, UX CBOMCTBA 1
40 Tpexrpanable U MHOTOTPAHHBIC YTIIBI 1
a1 Pemtenue 3amau 1
42 KonTpoabHasi padora mo reomerpuu Ne 3 1
Yribl 1 paccTOSIHUA B IPOCTPAHCTBE 12
43 Yron Mexay cKkpeluBamuMucs npsamsiMu. [loctpoenue u 1
BBIYHCIICHUE 110 TEOPEME KOCUHYCOB
CriocoObl ToKa3aTenbCcTBa MPSMOTO yrila MEXIy
44 CKpEILMBAIOIIUMHUCS MPSMBIMU. AJlredpandeckuii (1o oOpaTHOM 5
teopeme [Tudaropa) u reomerpudeckuii
(o TTII)
45 Paccrostnue oT Touku 10 npsMoii. Airedpanyeckuii (uepes 5
wiomaan) u reomerpudeckuit  (mo TTII)
46 Paccrostnue oT Touku /10 mIockocTU. Kak onmycTUTh NeprieHuKYIIsIp 5
13 TOYKH Ha MIOCKOCTH ? ( 6a30Bble KOHCTPYKIIHH )
47 Paccrosiare Mex1y CKpelrBaronuMUCcs MPSIMbIMU 2
48 VYros Mex Iy MpsMOi U TNIOCKOCTBIO. YTOJ MEKIY TIOCKOCTAMH ( 5
0a30BbIe KOHCTPYKITHH)
49 KonTposabHasi padora mo Teme yribl H pacCTOSTHUSA B 1
npocrpancrsee Ned
MHororpaHHuKH 24

50

ITonsTe mHOrorpanHuka Teopema Oitnepa




[Ipusma, ee 3eMEHTBI, BUABI IPU3M

o1
[Tapamrenenunen, €ro BUIbL: IPSIMOU, HAKIIOHHBIN, IPSIMOYTOJIbHBIM,
52 Ky
[Tnomaas OOKOBOM | MOJHON TIOBEPXHOCTH MPU3MBL. Teopema o
53 TUTOIIA 1 OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI
Teopema o mutomam 60KOBOI MOBEPXHOCTH HAKIIOHHOM TPU3MBbI
54 ("depe3 mepreHIMKyIsIpHOE CEUEHUE)
55 [Inomaas opTOroHaNbHOM MPOEKIIUU MHOTOYTOJIbHUKA.
[Mupamuna, ee aneMeHTsl (BepiinHa, pedpa, TpaHu, OCHOBaHUE,
56 BBICOTA) BUBI MUPAMU]IL.
57 [Tnomaas MOBEPXHOCTH MUPAMMU/IBI
[IpaBunbHas nupamuaa, ee 3j1eMeHThl. TeopeMa o ronaan 60KoBoH
58 ITOBEPXHOCTH MPABUJIBHON MTUPAMUBI.
HenpasunbHas nupaMuia, pacoJioxKEHUE €€ BbICOTHI, MJIOIIA/Ib
59 IMOBEPXHOCTH
VYceueHHas nupamMua, €€ 3JIEMEHThI, BUbl YCEUCHHBIX TUPAMUIL.
60 Omnpenenenre IIOMAINA OOKOBOM U MOJTHOW MTOBEPXHOCTH
YCEUEHHOM MUPaMHU/JIbI
61 [IpaBunbHas yceueHHas nupamuia.
Teopema o miomaau 60KOBOI MOBEPXHOCTH MPABHIIBHON YCEUEHHOMN
62 MUPaAMU/IBI
63 [IpaBusIbHBIE MHOTOTPAaHHUKHU
64 Pewrenue 3agau no reme nupamuaa
65 HToroBasi KOHTPOJILHAS padoTa 1o reomerpun Ne 5
BekTopsl
66 ITonsTne BexTopa, ero ;umHbl. KosummHeapHsie BeKTOpa.
67 CrnosxeHune ¥ BBIYUTaHUE BEKTOPOB, UX CBOICTBA

68

YMHOXKEHHE BCKTOpa Ha YUCIIO




KommutanapHsie BEKTOpa, IpaBuIIo napaienenunena. basuc B

69 npocTpaHcTBe. Pa3noskenue BekTopa no 6azucy
[IpsimoyrospHas cucteMa KOOpAUHAT B MpocTpancTBe. KoopauHaTel 1
70 BekTOpa. CBs3b MEXIY KOOPJAUHATAMU BEKTOPA U KOOPAUHATAMHU
TOYEK.
71 VYron mexay BekTopamu. CKaIsipHOE MPOU3BEICHUE BEKTOPOB. 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102
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