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IHHOACHUTEJIBHAA 3AIINCKA
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

I'eomerpust sBIsieTCS OJHUM M3 0Aa30BBIX KypCOB Ha YPOBHE CpeIHEro oOIIero o0pa3oBaHUs, TaK Kak
o0ecrieynBaeT BO3MOXKHOCTh W3YUEHHS JMCHUUIUIMH €CTECTBEHHOHAYYHOH HANpaBJIEHHOCTH M TPEJAMETOB
IryMaHMTapHOro Iukina. [TockonbKy jgoruueckoe MblieHne, GOpMUPYEMOE IPU W3YYEHUH OOydYaroLUIMMUCA
MOHATUMHBIX OCHOB T'€OMETPHM, IIPU JOKA3aTeNbCTBE TEOPEM M IOCTPOECHUHU LETMOYKU JIOTHYECKUX
YTBEPKACHUM IPU PEIIEHUU TIE€OMETPUYECKHX 3aJad, YMEHHME BBIIBUIaTh M ONPOBEPraTb I'MIIOTE3bI
HENOCPEACTBEHHO MHCIIOJIB3YIOTCA IIPU  PEIICHUU 337ad E€CTECTBEHHOHAYYHOIO IMKJA, B YacTHOCTU
¢bu3nvecKux 3a1ad.

Llenb ocBoeHusi mporpammbl ydeOHOro Kypca «l'eomeTpusi» Ha yriiyOJNEHHOM YpOBHE — pa3BUTHE
WH/IMBUYAJIBHBIX CIIOCOOHOCTEH 00y4YarOMMXCsl IPU U3YYEHUH T€OMETPHH, KaK COCTABIISIIOIIEH MPeIMETHOM
obnactu «Maremaruka U HHPOPMATUKA» Yepe3 00ecIeueHe BO3MOKHOCTH MPUOOPETCHUS M HCTIOIb30BAHMS
Oosiee TIIyOOKHMX T'€OMETPHUYECKUX 3HAHUH W NEHCTBHH, CIIEHU(PHYHBIX T'€OMETPHH, ¥ HEOOXOAMMBIX JUIS
YCIEIIHOT0 MPOo(hecCHOHAIBHOI0 00pa30BaHus, CBA3aHHOTO C MCIIO0JIb30BaHUEM MaTeMaTHKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TIEOMETpUU Ha YIIyOJIEHHOM YpOBHE, pACHIMPSIOIIMMU U
YCUJIMBAIOIUMU Kypc 6a30BOT0 YPOBHSI, SBIISIOTCS:

® paclIMpeHHe TIpEeACTaBIEHUS O TEeOMETPUM KaK YacTM MMPOBOH KyJIbTypbl U (OpMHUpPOBaHUE

OCO3HaHUS B3aUMOCBSI3U I'€OMETPHUH C OKPYKAOLIUM MUPOM;

¢ hopMupOBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BAKHEHIINX MaTeMaTHUECKUX
MOJIENISAX, TO3BOJIAIOIIMX ONMCHIBATh U U3y4aTh Pa3HbIE SIBICHUS OKPY)KAIOILIErO0 MUPA; 3HAHUE IOHATUIHOTO
anmnapara 1o paszaeny «CrtepeoMeTpus» IKOJILHOTO Kypca Fr€OMETPHH;

¢ hopMupOBaHHE YMEHHUsS BIAJETh OCHOBHBIMH IOHSITHSAMHU O TIPOCTPAHCTBEHHBIX (UTYpax M HX
OCHOBHBIMM CBOWCTBaMU; 3HaHHE T€OPeM, (POPMYJ U YMEHUE UX IPUMEHAThH; YMEHUS JOKa3bIBaTh TEOPEMbI U
HaXO/IUTh HECTaHIapPTHBIE CIIOCOOBI peIIeHus 3a/1a4;

e (opMHpOBaHHE YMEHHUS PacClO3HABATh HA YEPTEKax, MOJEISIX U B PEaIbHOM MUPE MHOTOTPAHHUKU U
Tejla BpallleHKs; KOHCTPYUPOBATh TEOMETPUUYECKUAE MOECIIH;

¢ popmHupoBaHUE MOHUMAHUS BO3MOYKHOCTH aKCMOMATHYECKOTO MOCTPOSHHSI MaTEMaTHUYECKUX TEOPHIi;
(¢bopMHpOBaHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPU MTPOBEICHUH PACCYKICHUI;

¢ popmHupoBaHUE yYMEHHs BJIAJETh METOJAMHU JI0OKA3aTEIbCTB W aNTOPUTMOB pPEIICHUS; YMEHHUS HX
IIPUMEHSATH, IIPOBOJUTH J10KA3aTEIbHBIE PACCYKICHUS B XOJE PELICHUSA CTEPEOMETPUUECKUX 3a1ad U 3a1a4 C
MPAKTUYECKUM COJep)KaHNeM; (OPMHUPOBAHME NPEACTABICHUS O HEOOXOAMMOCTH J0Ka3aTeNbCTB IPH
O00OCHOBAaHMU MAaTeMaTHYECKUX YTBEP)KICHUH U PpOJIM AaKCHOMAaTHUKM B MPOBEACHUU JI€AYKTHUBHBIX
pacCyXICHHUI;

® pa3BUTHE M COBEPIICHCTBOBAHWE MHTEIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 0Oydaromuxcs,
II03HABATEIbHON aKTUBHOCTH, UCCIIE0BATENIbCKUX YMEHUI, KpUTUUHOCTH MBIIIJIEHNS, HHTEpECA K U3YUEHHIO
TE€OMETPHH;

¢ popmupoBanue (QyHKIMOHATBLHOM T'PAaMOTHOCTH, pPEJIEBAHTHOW TE€OMETPUU: YMEHHS paclo3HaBaTh
MIPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAIUAX U
OpU  M3YyYECHMHM JAPYrHuX Y4eOHBIX MpPEIMETOB, IMPOSBICHHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJEJIINPOBAHNS PEAJbHBIX CUTYallUi, UCCIEIOBAHNS MOCTPOCHHBIX MOJEJIEH, MHTEPIPETANN MTOTYyYEHHBIX
pE3yJIbTaTOB.

OcHoBHbIE cojiepkaTenbHble TMHUU Kypca «['eomerpun» B 10—11 knaccax: «[Ipsimble 1 MI0CKOCTH B
MIPOCTpaHCTBe», «MHororpaHHukmn», «Tema BpameHus», «BeKTOpbl M KOOpPAMHATHI B MPOCTPAHCTBER,
«/IBMKEHMSI B IPOCTPAHCTBEY.



CoopmymupoBanHoe B DenepaqbHOM TOCYAapCTBEHHOM 00pa30BaTENbHOM CTaHIAPTE CPEIHEro
obmero oOpa3oBaHusl TpeOOBaHHE «YMETb ONEPUPOBATH MOHATUSMHY», PEJIEBAHTHBIX TI'COMETPUH Ha
yray6néaaoM ypoBHe o0ydeHus B10—11 kiaccax, OTHOCUTCS KO BCEM COJEPIKATEIbHBIM JTUHUSM Y4eOHOTO
Kypca, a pOpMUPOBAHUE JIOTHYECKUX YMEHUI pacrpeessieTcsl He TOIBKO MO COAEPKaTeIbHBIM JIMHUSIM, HO U
no rogam oOydenusi. Coneprkanue oOpa3oBaHHS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiIbTaTaM OCBOCHHS
[TpumepHoii paboueii mporpaMmbl, pacrpeeaEHHBIM 10 To1aM 00y4eHHsI, CTPYKTYPHPOBAHO TaKUM 00pazoMm,
4TOOBI KO BCEM OCHOBHBIM, NMPHHIMIHAAIBHBIM BOIpocaM oOydaromuecs: oOpamaiich HEOJAHOKPATHO. DTO
MO3BOJISICT OPTraHU30BaTh OBJAJCHHE TEOMETPHUUYECKUMH TOHSATHUSAMH M HaBbIKAMH IIOCJIEJOBATENbHO U
MOCTYIATENBHO, C COOJIIOJICHUEM PUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIC 3HAHUS BKJIIOUATh B OOILYIO CUCTEMY
TE€OMETPUUECKUX TPEACTABICHUN O0Oydarommxcs, pacmmpss u yriayomsas e€, oOpasys MNpOoYHbIE
MHOYKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4SHHUIO TEOMETPUH HA YTIyOJIEHHOM yPOBHE ITO3BOJISIET:

— co3/1aTh ycioBus i quddepeHnpanuy 00ydeHus, MOCTPOCHUS HHUBHIYaIbHBIX 00pa30BaTeIbHBIX
nporpamM; 00ecHneuuTh YriayOn€HHOe W3y4eHHE T'€OMETPUM KaK COCTaBISIONICH ydeOHOro mnpeamera
«MaremaTuka;

— MOJITOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHHIO M3YYEHUs MaTeMaTWKd C y4€TOM BbIOOpa Oymymieit
npodeccun, odecreynBas IPEeMCTBEHHOCTh MEX/Ty OOLIMM U PO ECCHOHATBHBIM 00pa30BaHUEM.

MecTo y4eOHOro Kypca B y4eOHOM IUIaHe
B YuebHom maHe Ha u3zyueHue yriyoiaéHHoro kypca reomerpuu B 10 kimacce oTBoAMTCS HE MeHee 3
y4eOHBIX 4acOB B HEJIEIIO.

IInanupyeMble npeaMeTHBIE pe3yJbTaThl 0cBOeHus [IpuMepHoii padoyeii mporpaMmsl (1o rogam
o0y4eHus)

OcBoenne y4yeOHOTOo Kypca «l'eomeTpusi» Ha YpPOBHE CpeaHEero ooOmero oOpa3oBaHHS IOKHO
oOecrieunBaTh AOCTHIXKCHUC CIICAYIOIHX NPEIMCTHBIX O6pa30BaTeJ'II)HI)IX PE3YIbTATOB:

10 kaace

e (CB0o0OJHO OMEpUPOBATh OCHOBHBIMH TIOHSITHUSMH CTEPEOMETPUH MPU PEIICHUU 3a7a4 U MPOBEICHUU
MaTeMaTU4eCKUX PacCyKICHUH.

e [IpuMEHSTHh AKCHOMBI CTEPEOMETPHH | CIICICTBHS U3 HUX MPH PEIICHUH T€OMETPHUYCCKUX 33/1a4.

e KiaccupuimpoBaTh B3aMMHOE PACHOJI0KEHHE NMPSIMBIX B MPOCTPAHCTBE; IIOCKOCTEH B MPOCTPAHCTBE;
IPSIMBIX U TTIOCKOCTEH B IIPOCTPAHCTBE.

e (CB0o0OJHO OMNEPHUPOBATH TOHITUSAMH, CBS3aHHBIMH C YIJIAaMH B TPOCTPAHCTBE: MEXAY MPSIMBIMH B
MPOCTPAHCTBE; MKy IPSIMOM H TUIOCKOCTHIO.

e  (CB0OOJHO ONIEPUPOBATH MOHATUSIMHU, CBA3aHHBIMUA C MHOTOTDAHHUKAMH.

e (CB00OJHO pacrmo3HaBaTh OCHOBHBIC BH/bI MHOTOTPAHHHKOB (NpU3Ma, MUPaMHA, MPSMOYTOJIbHBIN
napaenenunes, Kyo).

e KiaccuduimpoBaTh MHOTOTPaHHUKH, BEIOHPAsi OCHOBAHHUSI U151 KJIACCU(UKAITUH.

e (CB00OIHO ONIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C CEYEHUEM MHOTOTPAHHHUKOB IIOCKOCTBIO.

e  BrIMONHATH MapajuiesibHOE, MEHTPATLHOE U OPTOTOHAIBHOE MPOCKTUPOBAHUE (UTYP HA IUIOCKOCTH;
BBITIOJTHATH N300pakeHus (PUryp Ha MIOCKOCTH.



e CrpouTh c€4eHUs1 MHOIOI'PAaHHUKOB PA3JIMYHBIMUA METO/IaMH, BBIMOIHATh (BBIHOCHBIE) INIOCKHE YEPTEIKHU
U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHU3Y.

e  Bpuuciare miuomaan noBepXHOCTEH MHOIOIPaHHMKOB (MpH3Ma, MUpaMHIa), TEOMETPUUECKUX Tell C
pUMEHEHHEM (HOPMYIL.

e (CB060OAHO ONEPUPOBATH MOHATUAMHU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH;
LEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

e  (CB00OAHO ONEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJMHATAM B IPOCTPAHCTBE.

e  BbImonHATE A€HCTBUS HaJ BEKTOPaMH.

e Pemarp 3a7auM Ha JI0Ka3aTEIbCTBO MAaTEMaTHYECKUX OTHOIIEHMH M HaXOXICHHE I'€OMETPUUYECKHX
BEIMYMH, MPUMEHSsS HM3BECTHbIE METOAbI IIPU PEIIEHUH MaTeMaTHYeCKUX 3a7ad IOBBILIEHHOIO U
BBICOKOT'O YPOBHSI CJIOKHOCTH.

e IlpumeHnsaTs npocreiline MporpaMMHbBIE CPEJICTBA M 3IEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHCTEMBbI IPU
pELIEHNH CTEPEOMETPUYECKUX 3a/1ad.

e l3BnekaTb, mpeoOpa3oBbIBaTh W UHTEPHPETHPOBATH  HMH(MOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

e [IpuMeHATH MONyYEHHBbIC 3HAHUS HA IPaKTHKE: CPaBHUBATh M aHAIW3UPOBATh pEalbHbIE CUTYaIUH,
NPUMEHATh HM3YYCHHBIC TMOHATHS B NPOIECCE NMOWCKA PEUICHHS MaTeMaTH4eCKH C(HOPMYTHMPOBAHHOM
npoOJIeMBl, MOJECTUPOBATh PEATbHBIE CUTYallMd Ha S3bIKE T€OMETPHH, HCCIIEAOBAaTh IOCTPOCHHBIC
MOJIEIM C WCIOJIb30BAaHUEM T€OMETPUYECKUX TOHSATHA W TEOopeM, ammapara aireOpbl; pemarb
IIPAKTUYECKHE 3aJ]auH, CBA3aHHBIE C HAXOXKJACHUEM F€OMETPUYECKHUX BEJTUUUH.

e lwmerp npezcraBieHus 00 OCHOBHBIX 3Talax pa3BUTHUS I'€OMETPUM KaK COCTaBHOM yacTu (yHAaMeHTa
pa3BUTHUS TEXHOJIOTHM.

COJAEPKAHUE YYEBHOI'O KYPCA (I1IO I'OJJAM OBYYEHMUA)

10 kaace

IIpsimble ¥ I0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHUSA cTepeoMeTpuH. Touka, mpsMmas, IUIOCKOCTb, HpocTpaHcTBO. lloHsTHE 00
AKCHOMAaTUYECKOM ITIOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX.

B3auMHOe pacrnosiokeHue IpsAMBIX B INPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajUlelIbHbIE U
cKpeluBaomuecs npsmMele. [IpusHakn ckpemuBaromuxcs npsamelx. [lapannenbHOCTs NPAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: MapaJuleNIbHbIC NPSMBIE B IPOCTPAHCTBE; NAPAIIIEIBHOCTh TPEX NMPSAMBIX; MMapalIEIbHOCTh
npsiMol M TuiockocTH. [lapannenbHoe M IeHTpanbHOE NMPOEKTHpOBaHUE, M300paxkeHue ¢Guryp. OCHOBHBIE
CBOMCTBa MapajlIeIbHOTO MNpOeKTUpoBaHus. M3o0paxeHue ¢uryp B mapanienbHONM NPOEKUUHU. YTIBI C
COHAIPABJICHHBIMA CTOPOHAaMH; YTOJ MEXAYy NpSIMbIMM B INPOCTpaHCTBE. [lapamienbHOCTh IMIIOCKOCTEM:
napajiesibHble TUIOCKOCTH; CBOMCTBA MapajieNIbHBIX MIocKocTel. [IpocTeiimue npocTpaHcTBeHHbIE (QUTYPBI
HAa IIJIOCKOCTH: TETPadAp, NapajuIeIeIUIE]; IOCTPOCHUE CEUCHUM.



[lepneHIUKYIAPHOCTD MPSAMON U IUVIOCKOCTH: NEPIEHIUKYISIPHBIC IMIPSIMBIE B MPOCTPAHCTBE, MPAMBIE
MapaJuleIbHbIE U NEPIEHIUKYISPHBIE K IUIOCKOCTH, IIPU3HAK NEPIECHAMKYISIPHOCTH IPSIMOU U INIOCKOCTH,
TeopeMa O MpsIMOW MEepHEHAMKYISIPHON IIocKocTH. OpToroHanbHOE IpoekTupoBaHue. llepneHaukymsap u
HaKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IIOCKOCTH, IPOEKIHs (QUTYpHI
Ha IIOCKOCTb. [lepneHIUKYISApHOCTh IUIOCKOCTEW: NIpPHU3HAK IEPHEHAUKYISIPHOCTH [JBYX IUIOCKOCTEH.
Teopema o Tpéx nepneHAUKyYISApax.

VYrubl B NPOCTPAHCTBE: YroJl MEXAY IPSIMOM M IUIOCKOCTBIO; ABYTPAHHBIM yroJ, JUHEHHBIM Yroj
JIBYTpaHHOro yria. TpéxrpaHHblii 1 MHOrorpaHsble yribl. CBOMCTBA IUIOCKMX YIVIOB MHOTOI'PAHHOTO yIJa.
CpolicTBa INIOCKMX M IBYTPaHHBIX YIVIOB TPEXIPAHHOrO yryia. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO YIJIa.

MHOrorpaHHuKH

Bunbl MHOrorpaHHUKOB; pa3sBEPTKa MHOrorpaHHuka. IIpusma: N-yrosibHass npusMa; mnpsmas H
HaKJIOHHas MpHU3Mbl; OOKOBas M IOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamuienenunesn, HPSMOYIOJIbHBIH
napajuleJienunes u ero cporcrsa. Kparuaiiuue nmyTw Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
IIpoctpanctBeHHass Teopema Iludaropa. Ilupammpa: n-yrosnpHas HUpamMuaa; IMpaBUIbHAs M yceu€HHas
nupamubl. CpoiicTBa pébep M OOKOBBIX I'paHel NpaBMIIbHOM mnupamubl. [IpaBuibHbIE MHOIOTpaHHUKH:
IIpaBUJIbHASA NIPU3Ma U [IpaBUIIbHAS IMPAMUJIA; IPABWIIBHAS TPEYTOJIbHAsA IMPAMKIA U IIPABWIBHBINA TETPAdIp;
Ky0. [IpencraBineHue o NpaBUIbHBIX MHOTOTPAaHHHUKAX: OKTa’dAp, 10AEKadIp U UKOCAIP.

Bbrunciienue 3I€eMEHTOB  MHOTOTPAaHHUKOB: p&Opa, amaroHanu, yriael. [lnomans GOKOBOiA
MIOBEPXHOCTU M TIOJHON TMOBEPXHOCTH MNPSAMONW MpU3MBbI, IUIOLIA/b OCHOBaHWUH, TeopeMa O OOKOBOIi
MIOBEPXHOCTU MpsAMON npu3Msbl. ITnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH IMPABUIBHON MHUPaMUIB,
TeopeMa O IJIOUIAIA YCEeUEHHOW TUPaMUIbI.

CuMMeTpust B IIPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM NPaBUIIBHBIX MHOTOTpaHHUMKOB. CUMMETpuUs B
IIPaBUJILHOM MHOTOI'DAHHMKE: CUMMETpHUs IapajulejenuIle]a, CAMMETPUS NPABUIBHBIX IPU3M, CUMMETPUS
MIPaBUJILHON TUPAMUBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

IlonsaTHs: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTOp, MAJMHA HEHYJIEBOIO BEKTOPA; BEKTOPHI
KOJUIMHEApHbIE, COHANPABIEHHBIE M IPOTHUBOIOJIOKHO HAlpPAaBICHHBIE BEKTOPHL. PaBEHCTBO BEKTOPOB.
JleicTBUSI C BEKTOpaMU: CJIOXEHHE M BBIYUTAHME BEKTOPOB; CyMMa HECKOJIBbKHUX BEKTOPOB; YMHOXEHHE
BeKTOpa Ha uMcio. CBoicTBa cioXeHHs BEeKTOpoB. CBoilcTBa yMHOXKEHHs BeKTOopa Ha uucio. [lonstue
KOMILIaHapHble BeKTOpHI. [Ipru3Hak koMIutaHapHOCTH TpEX BeKTOpoB. IIpaBuio napamnenenunena. Teopema o
pa3joKEeHUU BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopaM. [IpsiMoyronbHas cucremMa KOOpPAMHAT B
npoctpancTee. Koopaunatsl BekTopa. CBs3b MEXIY KOOpPAMHATaMHU BEKTOpAa M KOOpIMHATaMHM TOYEK. Y Ioj
Mexny BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(10 I'OJAM OBYYEHMUS)

10 knacc (He MeHee 102 yacoB)

HazBanmue
pasnena
g&::a];ll)l ;};}:;a OcHoBHOE cotepskane OcHOBHBbIE BU/BI 1€SITEJIbHOCTH y4aIIUXCS
4acoB)
Beenenue B OcHoBHBIE OnpenenassiTb IUIOCKOCTh Kak  (QuUrypy, B
CTepeoMeTPH 10 | IPOCTPAHCTBEHHbIE (PUTYPHI. KOTOPOU BBITIOJHAETCS TUIAHUMETPHUS.
(23 v) ITonsiTus CTEPEOMETPHH: Jenate mnpocreliine JIOTMYECKHE BBIBOALI W3
TOYKa, npsiMasi, IOCKOCTh, | aKCHOMATUKHU IJIOCKOCTH.
MIPOCTPAHCTBO. OcHoBHBIE [IpuBoguT, TpPHUMEPHI pPEATBHBIX OOBEKTOB,
npaBujia H300paXCHUSHA | HICATU3AMEH  KOTOPBIX  SBJISIFOTCS ~ aKCHOMBI
pHUCYHKE TJIOCKOCTH, | TEOMETPHH.
napajuieIbHbIX MPSMBIX N3yuaTh, ONpUMEHATh NPUHLMIBI TOCTPOEHUS

(0Tpe3koB), cepeIMHbI OTpE3Ka.
[ToHsaTHs: MEepecekarmuecs

IIJIOCKOCTH, MEPECCKAOIUCCA
npsamas u IIJIOCKOCTD,

CEYCHUH.
Hcnoan3oBath I MOCTPOCHUS

CEYEHUH METOJ CJIEZIOB, METOJ BHYTPEHHETO
IIPOEKTHPOBAHUS, METO]] IIEPEHOCA CEKYyLIeH




MOJTYIIPOCTPAHCTBO.

MHoOrorpaHHuKH,
n300pakeHue MPOCTEUIINX
IIPOCTPAHCTBEHHBIX duryp,

HECYIIECTBYIOIUX OOBEKTOB.
AKCHOMBI  CTepeoMeTpHMH H

nepBblie CJ1eICTBUSA U3 HUX.
CriocoOpl 3afaHMsl NOPAMBIX MU

IUIOCKOCTEH B IPOCTPAHCTBE.

O6o3HaueHus MPSIMBIX u
IJIOCKOCTEH.
CeueHusl. H3o0paxenue

CeUeHU MUPaMUJIbl, Ky0a U MPU3MBIL,
KOTOpBIE MPOXOAAT uepe3 ux péodpa.

N300pakenue IIEpPECECYCHUS

ITOJTyYEHHBIX IIJIOCKOCTEM.

PackpammBanue IIOCTPOEHHBIX
CEYCHHUU

Pa3HBIMHU IIBETAMH.
MeTtoa cjieioB 1Jisl IOCTPOeHUs
CeYeHH .
CgoiicTBa nepecevyeHui
npsMBIX U Tockocteil. [locTpoenue
CeUeHHi B MUpaMuze, Kyde mo Tpém

ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemeﬁ u 3aI1ucChb
I1aroB MOCTPOCHHUSL.

IloBTOpEeHuUE
NJIAHNMETPHH.

Teopema 0
IIPONOPLIMOHAIEHBIX OTpe3Kax.
ITonobue TPEYyTrOJIbHUKOB.
Teopema Menenada. Pacu€rtel B

CEYECHMAX HAa BBIHOCHBIX YEPTEXkKaX.
Hcropus pa3BuUTUA

INTAaHUMETPUHN U CTCPCOMETPUUN

IIJIOCKOCTH.

Pemarnb CTCPCOMCTPHUICCKUC 3aga4u: Ha
OnpeCACIICHUEC BHJAa CCUCHHA MW HAXOXICHUC €TI0
IIomaau.

AKTyanusupoBaTh (baxTh u METO/bI
[IJIJAaHUMETPUH, PEIIEBAHTHBIE TEME, IIPOBOJIUTH
aHAJIOTHU.

HUcnonb3oBath npu peueHun 3a1a4

CJICAYIONINE TUIAHUMETPHYECKUE (PAKTHI U METO/BI:

Teopembr ®aneca U 0 MOPONOPIUOHATBHBIX
oTpe3Kax. AJITOpUTM JI€JIEHUS OTPE3KA Ha N paBHBIX
yacted. Teopema Menenast.

PaBHOOEpEeHHBII TPEYTOJIbHUK.
PaBHoCcTOpOHHUI TPEYTOJIbHUK.
[IpsamoyronbHbIi TpeyroabHUK. CBONCTBO CpeaHei
JUHUM  TpeyroibHUKa. CBOWCTBO OMCCEKTPUCHI
yria TpPEeYroJbHUKA. CBoiicTBO MeauaH
TPEYroJbHUKA.

[Tpu3naku mog00us TPEYTOJILHUKOB.

[Monyyars mnpeacraBjieHuss 00 OCHOBHBIX
JTamax pa3BUTUS FEOMETPHUH KaK COCTaBHOW YacTH
(dyHIaMeHTa pa3BUTHS TEXHOJIOTUI

B3aumuoe
pacimoJio:KeH ue
HpSlelX B

MPOCTPAHCTB €

B3anmuoe pacnookXeHne
MIPSIMBIX B IIPOCTPAHCTBE.
CkpemmBaromuecs MIPSIMBIE.
[Ipu3Haku CKPEIIMBAIOIINXCS
NPSAMBIX.

[TapamnensHple  TOpsiMblE B

Kuaaccuguuuposarb B3aUMHOE
pacmoJIoKEHUE  INpsAMBIX B IPOCTPAHCTBE,
WJUTFOCTPUPYS PUCYHKAMH U MPUBOJS MPUMEPHI U3

peanbHON KU3HU.
Joka3biBaTh TeopeMy 0

CymeCTBOBAaHNU n C€IUMHCTBEHHOCTH




(6 1) MPOCTPAHCTBE. Teopema 0 | mapaJyIeTbHOW MPSIMOM, MPOXOASAIIEH Yepe3 TOUKY
CYILIECTBOBaHUH Y | IPpOCTPAHCTBA U HE JICKAILECH Ha APYrol mpsiMoi;
€/IMHCTBEHHOCTH OpsIMOW | IEeMMY O  TEPECEYEHUH  IUIOCKOCTH  JIBYMS
MapajuieJbHOM ~ JAHHOM  MpsIMOM, | HapaJUIebHBIMM  NPAMBIMU; TEOpPEMY O TPEX
MPOXOASAIICH yepes TOYKY | apaJJICIbHBIX MPSIMBIX.

MPOCTPAHCTBA M HE JeXalled Ha Joka3biBaTh MIPU3HAK
JTAHHOU MPSMOM. Jlemma 0 | CKpEIIMBAIOINXCA MPAMBIX, TEOpEMY 0
MepeCceUCHU NapaJIeNIbHBIX | CKPEIIUBAOIINXCS MPAMBIX.
MIPSIMBIX IJIOCKOCTBIO. Joka3pIBaTh TEOpEMy O pPaBEHCTBE YIJVIOB C
[TapamiensHOCTP  TpeX  NPSAMBIX. | COHANPABIEHHBIMU CTOPOHAMMU.
Teopema o0 TpEX mMapaIENbHBIX OO0BbACHATD, 4TO Ha3bIBACTCS
MPSMBIX. MapajuieIbHbIM u LEHTPAJIbHBIM
Teopema 0 | TPOEKTUPOBAHUEM u KaK BBITIOJIHSIETCSI
CKPEIIUBAOIIUXCSA TTPSMBIX. IIPOCKTUPOBAHHUE (l)I/Iryp Ha IJIOCKOCTD.
TapasiiensHoe Jdoxa3biBaTh CBONCTBA MapajuIeIbHOrO
IPOEKTUPOBAHHE. OcHopnple | POCKTHPOBAHI. 5
CROMCTRA NapAJIIENTBHOTO HN3o00paxars, B mnapayieIbHOM  MPOEKIUU
NPOEKTHPOBAHHS. pa3Hble reoMeTpuuecKre (QUryphl.
Wsobpakenne pasubix  Quryp B Pematp  crepeomeTpuueckue  3a7adyd  Ha
NApALTENbHOM MPOEKITHHL. JI0Ka3aTeIbCTBO W MCCIEIOBAHUE, CBS3aHHBIE C
PaCIoJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE.
LentpanbHas mpoeKusl.
IIpoBoauTh JOKa3aTeJIbHbIE
VYron c COHAIPABJICHHBIMU
paccyxaeHus npu penieHun
CTOpOHAMU. YTOJ MEXIY MPSIMBIMHU.
r€OMETPUYECKUX 3a7a4, CBS3aHHBIX CO B3aMMHBIM
3ajauyn  Ha JIOKa3aTellbCTBO H
PaCIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE.
Hcce0BaHue, CBSI3aHHBIC c
CpaBHUBATh, aHAJIU3UPOBATH U OLIEHUBAThH
pacnoyIoKEeHUEM PSIMBIX B
YTBEPXKJICHHUSI C 1IEJIbI0 BBISBICHUSA JIOTHYECKHU
MIPOCTPAHCTBE o
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUM.
MopaeaupoBathb peanbHbIE CUTYallHH,
CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM TPSIMBIX
B IIPOCTPAHCTBE, HA A3BIKE TEOMETPUH.
HccaenoBath  TOCTPOCHHBIE  MOACIHA  C
WCIIOJIb30BAHUEM TI'E€OMETPUUECKUX TMOHATUA U
TEeOopeM, arnrmapara aireOpsl, HU(PPOBHIX PeCypCOB.
MMonyuars npeacraBjieHue 0
[EHTPAJIbHOM TPOEKTUPOBAHUU M 00 UCTOPHH
paboT Mo TEOPUH MEPCIIEKTUBI
IMapaienan [TonsTus: MapayyIeIbHOCTh Kaaccudunuponars B3aMIMHOE




HOCTH MPSAMBIX
"

IJIOCKOCTel B

NMPOCTPAHCTB €

8w

NpAMOi u TJIOCKOCTH B
MIPOCTPAHCTBE.

IIpusnak [apajuieIbHOCTU
npsamMol U 1wiockoctu. CBoiicTBa
[apajIeIbHOCTH IpsAMOM u
IIJIOCKOCTH.

l'eomerpuueckue  3amaun  Ha
BBIUMCIICHHNE W  JI0Ka3aTeJIbCTBO,
CBA3aHHBIE C  IAPAJLICIBbHOCTBIO
MPSAMBIX u IJIOCKOCTEN B
IIPOCTPAHCTBE.

[TocTpoenue CEYCHMUS,
MIPOXOAAIIETO yepes JTAHHYIO
MPSAMYIO Ha yepTexe u
MapaIIEIBHOTO Jpyrou
MPSMOM. Pacuér OTHOIIICHUH.
[TapamienpHas MPOCKIMS,
MpUMEHEHUE 1 MIOCTPOEHUS
CEYeHUN Kyba u
napajuiesienumnesaa.

CroiicTBa mapaienenunena u
MIPU3MBI.

[TapamiensHbIe IJTIOCKOCTH.
[Tpuznaku napajyieIbHOCTU
JIByX Iurockocred. Teopema o
MapaieIbHOCTH u
CIUMHCTBCHHOCTHU IIJIOCKOCTH,
MPOXOJAIIeH Yepe3 TOUKy, He

pacrnojoKeHue  MpsAMOM M IUIOCKOCTH B
IIPOCTPAHCTBE, IIPUBOIS COOTBETCTBYIOILIHAE
IIPUMEPBI U3 PEATIbHOMN KU3HU.

®opMy./IHPOBATH OIIpELIEIICHUE
[apaJUICIIbHBIX MPSMOM U IUIOCKOCTH.

Joka3bIBaTh IIPU3HAK 0

MapauIeIbHOCTA MPSAMON M IIJIOCKOCTH; CBOMCTBA
MapaJuIeIbHOCTH NPSIMOU U IJIOCKOCTH.

Pematnb CTEPEOMETPUUYECKUE 3a/1a4u
BBIUMCJICHHUSI W JIOKA3aTeNbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTBIO TMPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

PemaTh npaktuueckue 3ajaud Ha MOCTPOEHUE
CeUeHUi Ha yepTexax TeTpaspa u
napajuleJenunesa.

Pematnb CTepEOMETPUYECKHE 3a/1auu,
CBSI3aHHbIE C IOCTPOCHUEM CEUEHMH MJIOCKOCTHIO.

IIpoBoauTh JIOTUYECKH KOPPEKTHbIE
JIOKa3aTelIbHBIE  PACCYXKICHUS TPU  PEIICHUU
reOMETPUUYECKUX 3a1a4 CBSI3aHHBIX c

MapaIeIbHOCTHIO TIIIOCKOCTEH.
CpaBHUBATh W AaHAJM3MPOBATH pEalbHbIC
CUTyallluH, CBA3aHHLIC C MApaJlJICIIbHOCTBIO Hp?[MOfI

U INUIOCKOCTH B IIPOCTPAHCTBE, MOACJIUPOBATDH
PCaJIbHBIC CUTyalluu, CBsA3aHHBIC C
mapayiCJIbHOCTBIO HpHMOﬁ u IIJIOCKOCTH B

MMPOCTPAHCTBEC, HA A3BIKEC TCOMCTPUUN

MPUHAJIEKAILYFO JTaHHOM
IUIOCKOCTH U CJIEICTBUS U3 HEE.
CaoiicTBa napauiesbHbIX
IUIOCKOCTEN: O  MapaJlIeNIbHOCTH
MPSIMBIX nepeceyeHmst pu
[IEPECEUCHUH JBYX
MapaJuIEIbHBIX IJIOCKOCTEN TPETHEH;
00 OTpe3Kax HapaJJIeNIbHBIX
MPSMBIX,
3aKJIFOYEHHBIX MEXTY
MapaJUIEIbHBIMU  IUIOCKOCTSIMH; O
NIEPECEYEHUN TMpsMOM C  JIBYMs
MapaJIeIbHBIMU
IIJIOCKOCTSIMU
IHepnenan IToBTOpEHME: TeopemMa AKTyanu3upoBaTh bakThl U METOoAbI
KYJISIPHOCTD [Tugaropa Ha IUIOCKOCTH, | IJIJAHUMETPUH, pENeBaHTHBIE TEME,




NPAMBbIX "
IJIOCKOCTEll B
NPOCTPAHCTB €
(254)

TPUTOHOMETPHSI IPSIMOYTOJILHOTO

TPEYroJIbHUKA.

CoiicTBa KyOa u
MPSIMOYTOJILHOTO

napajiesIenuIes1a.

Boruncnenue mMH OTpe3KOB B KyOe
" PSIMOYTOJIBHOM
napasuiesienurese.
[leprieHAUKYISIPHOCTH

npsaMo W T1uiockocTu. [lpusHak
MEePIEHIUKYISIPHOCTA ~ TPSIMON U
IJIOCKOCTH. Teopema 0
CYIIECTBOBAHUU u
€IMHCTBEHHOCTHU PSIMOIA,
MIPOXOSIICH yepes TOUKY
MIPOCTpPaHCTBA u
MePIIEeHAUKYIIPHON K
IIJIOCKOCTH. [Tmockoctn u
MEPIeHIUKYIApHbIE UM TpsMas B
MHOTOTpaHHUKAX.

[eprienaukymsip u
HaKJIOHHAS.

[Toctpoenue mnepreHAUKYIspa U3
TOYKHU Ha MPSIMYIO.

Teopema 0 TPEX
MePIEHIUKYISIpax (mpsimast u
oOparHas).

VYron MEXIy
CKPELIMBAIOIIMMUCS MIPSIMBIMH.

ITonck nepneHauKyJISIpHBIX MPSIMBIX
C TIOMOILIBIO NMEPIEHIUKYIISPHBIX
ockocTeit OpToroHanpHOE

IIPOEKTUPOBAHHE.
[Toctpoenue CEUeHUN KyOa,
IIPU3MBI, IIPaBUIBHON
MU PaMHU/IbI C MTOMOIIBIO
OpPTOTOHAJILHOU MPOEKIINH.
CummeTpusi B MPOCTPAHCTBE
OTHOCHUTEIIEHO IJIOCKOCTH.
[Inockoctn CUMMETpUH B
MHOT'OI'paHHUKAaX. ITpu3Hak

MMPpOBOAWUTDL aHAJIOTUH.

DopMyJIMPOBATH onpeaeJieHus:
MEPIECHIUKYISIPHBIX IPSIMBIX B
MPOCTPAHCTBE; OIIpeNEIICHUE MPSMOW,
MEePNEHAUKYIISIPHON K INTIOCKOCTH.

Joxa3pIBaTh! JIEMMY 0
NEPHNCHAUKYJIIAPHOCTHU ABYX mapaljICJIbHbIX
IpSAMBIX K TPEThEH MNPAMOW; TEOPEMbl O CBS3HU
MCKAY napaujICJIbHOCTBIO MMPpAMBIX )51 nux

MEPIEHAUKYIISIPHOCTBIO K IJIOCKOCTH.
Joka3pIBaTh: TEOpPEMY, BBIPAKAIOIIYIO NPU3HAK
NEePHNEHAUKYJISIPHOCTH  OPSIMOM M IJIOCKOCTH;
TEOpEMY O CYLIECTBOBAHMM M €IUHCTBEHHOCTHU
psAMOM, MNPOXOAAUIEH dYepe3 [aHHYH TOUYKy U
MEPIECHANKYIISIPHON K TAaHHOM MIIOCKOCTH.
H3o0paxkars B3alMHO
MEePHEHAUKYIISIPHBIE IPSIMYIO U TJIOCKOCTb.
DopMyJIHpPOBaTH CBOWCTBO
MEePHEHAUKYIISIPA 10 OTHOIIEHUIO K MIOCKOCTH.
Ionyyars  mpeacraBjeHHe O  3HAYCHUU
NEepIeHauKyNsApa Mg JpYyrux oblacTeil Hayku
(pusmka, sHepreTwka, Jla3epHbIC TEXHOJIOTHH), B

pealbHON  JKM3HM  (TE€XHHMKA,  OKpYXKarouas
00CTaHOBKA).

Joka3pIBaTh  yTBEP)KJICHHUSA, CBS3aHHBIE C
MpOoeKIuen MPSMON Ha IJIOCKOCTb,

HENEPIEeHIUKYISAPHYIO K 3TON NpAMOii.
Joka3pIBaTh TEOpEMY O TPEX MEPIEHAUKYISPAX

U TeopeMy oOpaTHyl0 TeopemMe O  Tpéx
MEPIECHANKYIISIpax.
Ioayuarts NpeAcTaB/IeHHe 00

OPTOrOHAJILHOM MPOEKTUPOBAHUH.

Joxa3biBaTh TEOpEMY O IMPOEKIMU TOYKU HA
MPAMYIO.

Pemars crepeomerpuyeckue 3aJayu, CBA3aHHbIC
C NEPHEHANKYJIIPHOCTBIO MPSMOMN U IJIOCKOCTH.

Pemiars 1puknazHele 3agaud, CBS3aHHBIE C

HaXOXXIACHUCM I'COMCTPUYCCKUX BCIIMYHNH.
Pemarnb CTCPCOMECTPHUICCKUC 3ala4U, CBA3AHHBIC
C NPUMCHCHUCM

TEOPEMBI 0 TpEX

MEPIICHIUKYIIApax, HaxO0KICHUEM
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MEPNEeHIUKYIAPHOCTH MPSAMON U

IJIOCKOCTH Kak CJIEZICTBUE
CUMMETPHH. ITpaBuibHBIE
MHOI'OTPaHHHUKH

Pacuér paccrosHuil OT TOYKH 0
mwiockoctd.  CriocoObl  OMYCTHUTH
NIEPIEHIUKYJISAPBL: CUMMETpHUS,
CIABUI TOYKM IO HapajjelbHON

npsiMoid. CABUT 1O HeNapajuleIbHOU
MPAMON, U3MEHEHUE PACCTOSHUI

PacCTOSIHUY, TOCTPOECHUEM IIPOCKIUH.

CpaBHUBATBh H AHAJTHU3UPOBATH YTBEP)KIEHUS C
LEIbI0 BBIABICHUS JIOTUYECKM KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.

AHAJIM3UPOBATL W MOJCJTHPOBATL HA S3bIKE
TEOMETPUH DPEAIbHBIE CHUTYallMd, CBS3aHHBIC C
NEPIEHIUKYJIIPHOCTBIO IIPSIMOM M IUIOCKOCTH;
HCCJIE0BATh [TIOCTPOCHHBIE MOZEIIN, B TOM YHCIIE U
C UCIIOJIb30BAaHUEM alIapara ajareopbl

Yriabl
paccTostHus
(16 u)

H

IloBTOpEHME: yroi MEXIY
IpsAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTr'OJIbHUKC,
TeOpeMa KOCUHYCOB.

[ToBTOpenue: yroi MEXIY
CKPEILUMBAOIIMMHUCA IPSAMBIMH B

IIPOCTPAHCTBE.
I'eomerpuueckue METOBI

BBIYMCIICHUS yIia MEXAY NpSIMbIMU
B MHOTOTpaHHHKAX.
JIByrpaHHbIii
CBoiicTBO JIMHEUHBIX
JBYTPAHHOTI'O yTia.
[TepnieHIUKyISpHBIE INIOCKOCTH.

YTOIL.
yIJIOB

CgoiicTBa B3aMMHO
NEPIIEHAUKYIISIPHBIX
IIJIOCKOCTEM. [Ipu3Hak
MEPIIEHAUKYIISIPHOCTH
IJIOCKOCTEN; TeopemMa O MpsMOHR
IIepeCcEeYEHUs IBYX IJIOCKOCTEN
MEPIEeHIUK YIS PHBIX TpeTbei
IJIOCKOCTH.

IIpssmoyronbHbIN
napajuIeNICIuIesn; KyO;
U3MEpEHNH, CBOMCTBA
MPSIMOYTOJIBLHOTO

HapaJjiiejCcnuicaa. TCOPCMa 0

AKTyaJM3MpoOBaTh bakTbI u METO/bI
IUJAHUMETPUH, PEJIEBAaHTHBIE TEME, IIPOBOJIUTH
aHaJIOTUU.

DopMyJIHpPOBATH Olpe/ieIIeHUe
JIBYT'PaHHOIO yTJa.

JJoka3piBaTh  CBOWMCTBO  PAaBEHCTBA  BCEX

JIMHEUHBIX YIJIOB ABYTPAHHOIO yIJja.
Knaccupuuuposars 1ByrpanHsle  yIJIbl B

3aBUCUMOCTH OT UX T'PAyCHON MEPBHI.
DopmMyJIMpPOBATH ornpezeneHue

B3aMMHO IEPIIEHAUKYIISIPHBIX IIJIOCKOCTEM.
Joka3bpiBaTh TEOpEMY 0 MIpU3HAKe

NEPIEeHIUKYISIPHOCTHU ABYX IJIOCKOCTEH.

®opmy.IupoBaTh CleAcCTBUE (U3 MpH3HAKA) O
NEePIEeHIUKYIIPHOCTH IUIOCKOCTH, KoTopas
NEPIEHIUKYIIIpHA IIPSIMOH, o KOTOpOM
MEPECEKAIOTCS JIBE TUIOCKOCTH, 3TU MIOCKOCTSIM.

Jloka3pIBaTh YTBEPKIEHUS O €ro CBOMCTBAX;
TEOpEMy U CIEeACTBHE U3 HeE O JUaroHasIx

IIPSIMOYTOJIBHOTO

napaJuleenuneaa.

Pemartnb CTEpPEOMETPUYECKHE 3a/1a4H,
CBSA3aHHbIE C MEPHEHIUKYISIPHOCTh NPSIMBIX H

IUIOCKOCTEH, UCTIONB3YS

IUTaHUMETpUYecKHe (PaKkThl 1 METOMBI.

HpOBO}lI/ITb JJOTHYCCKHU KOPPCKTHBIC

J0Ka3aTCIbHBIC pacCyxaCHus npu pPEIICHUN

r€OMCTPHUICCKUX 3aaa4, CBsA3aHHBIX C

MEPIEHIUKYISIPHOCTBIO TNIOCKOCTEN.
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IINATOHATH PSIMOYTOJIEHOTO
napajuieJienuIeaa M CICACTBHE U3
Heé.

Crepeomerpuueckue u
MIPUKJIaTHBIE 3aJauu,
CBSI3aHHBIE co B3aMMHBIM
pacrnoaoKeHUEM PSIMBIX u
TJIOCKOCTH.

[ToBTOpeHue:
CKpEIMBAIOIINECS MpsIMBIE,
napasuiesibHble IJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTpaHHUKAX.

[apa napaieIbHbIX
IIJIOCKOCTEMN Ha
CKPEIMBAIOIINXCS IPSIMBIX,
paccrosiHue MEXTY
CKPCIMBAIOIIMMUCA  TMPSMBIMH B
MPOCTBIX CUTYaLIUSIX.

Omnyckanue
MIEPIECHIUKYIISIPOB,

BBIYMCIICHHE PACCTOSIHUM OT TOYKH
JI0 TOYKH; NIPSMOM; TNIOCKOCTH.
Beruucnenue paccTosHUM Mexay
CKPEILMBAOIIMMHUCA TPAMBIMH €
ITIOMOIIBIO NEPIICHIUKYIIPHON

AHAJIM3UPOBATL U MOJETHPOBATH HAa SI3BIKE
TEOMETPUHA DPEAIbHBIE CHUTyalldd, CBA3aHHBIE C
NEPIEHIUKYJIIPHOCTBIO MPSAMBIX U INIOCKOCTEH.

HccnenoBarb IOCTPOCHHBIE MOJENIH, B TOM
YHCJIEe U C UCIIOIB30BAHKEM allliapara aareophl.

Pemare npuxiagHele 3ama4yd, — CBA3aHHBIC

c HaXO0XICHUEM
reOMETPUYECKUX BEIIMYUH

IJIOCKOCTH.
Tpéxrpannsii yros,
HEpPABEHCTBA  JJI1  TPEXTPAHHBIX
YIJIOB.
Teopema [Tudaropa,
TEOPEMbl KOCUHYCOB U CHHYCOB IS
TPEXTPAHHOTO  yrja.  OJIEMEHTHI
chepuueckoi
TEOMETPUM: TE€OJIE3UYECKUE JIMHUU
Ha 3emie
MHororpan Cucremaruzanus 3HAHUM: Paborath ¢ ydyeOHUKOM: 3a/laBaTh BOIPOCHL,
HUKH MHOrorpaHHMK M €ro 3JIEMEHTHI. JienaTh 3aMevaHus,
(7 9) [Tupamua. Bunnl NUpaMuj. | KOMMEHTAPHH.
paBunbHas AHaIU3HPOBATH PELICHUE 3aJa4H.
TpaMHZ. PucoBaTrp  BBIIYK/IBIE  MHOTOTPaHHUKU  C
[Ipuzma. [Ipsmas u

3aJaHHBIMH CBOI\/'ICTBaMI/I; BOCCTaHaBJIMBATh
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HaKJIOHHAA oOuIMii BUJ BBIMYKJIOTO MHOTOIpAaHHUKA IO JIBYM
MIPU3MBI | €r0 MPOEKIMIM.
[IpaBunbHas npusma. [Ipsamoit Jloxa3biBaTh CBOICTBA BBIITYKJIOTO
napajuleJenunen, MHOI'OTPaHHUKA.
IIPSIMOYT OJIbHBIN PucoBaTh BbINYKIJIbIE MHOTOTPAHHUKH C Pa3HOU
napasienenumnes, Kyo. €17 81 (50101007 XapaKTePUCTUKOM; HCCJIeI0BATH
BBIHYKJIBIG MHOTOTPaHHHUKH. BO3MOXHOCTH MMOJIYYCHUA pe3yibTara npu
Teopema Oitnepa. IlpaBunbHbpie u | BAPPUPOBAHNN JTAHHBIX.
TIOJTyTIPaBUIILHBIE Jdoxa3piBaTh CBOMCTBA IIPaBUIIbHBIX
MHOTOTPAHHUKHA MHOI'OT'PpaHHHUKOB. HﬂaHHpOBaTb
MOCTPOEHUE MPABUIBHBIX MHOTOTPAaHHUKOB
Ha MMOBEPXHOCTAX IPYrux MPaBUJIbHBIX
MHOT'OTPaHHUKOB
BekTopsl B ITonsaTne BEKTOpa Ha AKTyanu3upoBaTh (bakTbI u METO/bI
NPOCTPAHCTB € IJIOCKOCTH U B IPOCTPAHCTBE. IJJAHUMETPUH, PEJIEBaHTHbIE TEME, IPOBOJUTH
(12 v) CyMMa U pa3HOCTb BEKTOPOB, | aHAJIOTHH.
MPaBUJI OnepupoBaTrb MOHATHAMHU: BEKTOp Ha
0 TMapajieJienuIea, yYMHOXEHUE IUIOCKOCTH u B MIPOCTPAHCTBE;
BEKTOpa Ha 4YHCIIO, pa3J0KEHUE KOMIUIAHAPHBIE  BEKTOPBI. [IpuBoauTH
BEKTOpa Mo 0aszucy Tpéx BEKTOPOB, pUMepbl PU3HUECKUX BEKTOPHBIX BEJIMYUH.
HE JIeXKAUMX B OJHOM MJIOCKOCTH. OcBauBatb IpaBuja BBITIOJTHEHUS
CkansipHoe IIPOU3BEECHNUE, JIEWCTBHI CJIIOKEHHUS U BBIYMTAHUSA
BBIYHCJICHUC yria MCXKAY | BEKTOPOB, YMHOXKEHUSI BEKTOpPA Ha YUCJIO.
BCKTOpamu B IIPOCTPAHCTBE. Jdoxka3piBaTh NPHU3HAK KOMIUIAHAPHOCTH TPEX
HpOCTefIHIHe 3aJa4u C BEKTOPOB.
BEKTOpaMH Jloka3pIBaTh TCOpPEMY O PAa3JIOKECHUU JFOOOTO

BEKTOpa 10 TPEM [AHHBIM HEKOMILIAHAPHBIM
BEKTOpaM.

IIpuMeHsiTH TpaBuia BBINOJHEHUS JEHCTBHUU
CIIO)KEHUST M BBIYUTAHUS BEKTOPOB, YMHOMXEHHUS
BEKTOpa Ha YMCJIO MPH PEIICHUH 33/1a4.

HaxoauTh KOOpAMHATBI BEKTOpa B JaHHOM
0a3rce U CTPOUTH BEKTOP MO €r0 KOOPAMHATAM.

BcnioMHHTH OmpeAcIIeHue CKaJISIPHOTO
YMHOXXEHHSI M €ro CBOWCTBA. BpuuciiaTh C
IIOMOILIBIO  CKaJSPHOTO  YMHOXEHMUS  JUIMHBI
BEKTOPOB, VYIVIBI MEXAY HUMH, YCTAHABIMBAThH

MEPIEHIUKYIISIPHOCTD
BEKTOPOB.

AHAIM3UPOBATh U MOJEJMPOBATH Ha S3bIKE

FEOMETPUU PEAIbHBIE CHUTYAllMU, CBS3AaHHBIE  C

(I)I/I3I/I‘{CCKI/IMI/I BCKTOPHBIMU
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BCIIMYMHAMU.

Hcnoan3oBath Opyd  pelleHud  3ajad,
CBS3aHHBIX C BEKTOpPaMH B IPOCTPAHCTBE,
IUTAHUMETpUYECKUe (aKThl K METOJIBI
IToBTOpEHUE, Ceuenus MHOTOTPaHHHUKOB: CBoOoano OIepupoBaTh NOHATUSIMMU:
00001leHHe W | CTaHJAPTHBIE MHOT'OI'paHHMKH, | OTOOpakeHHE MPOCTpaHCTBA Ha ce0sl, JBMXKEHUE
CHCTEMATH3a METO]{ CJIEJIOB, CTaHJapTHbBIE | IPOCTPAHCTBA; LIEHTPAJIbHAs, OCEBas U 3€pKaJIbHAs
UM 3HAHMI (S5 | IUIOCKOCTH, HepeceyeHust CUMMETPUH, MapauIeNbHbIM MepeHoCc; paBeHCTBO U

1)

MPSIMBIX U IJIOCKOCTEMN
[TapannenbHble npsMble U

IUIOCKOCTU: MapaJlleIbHbIC CEYEHUS,

pacu€T OTHOIIEHUH, YIIIbl MEXAY

CKpCIIMBAOIUMUCS IIPAMBIMH.

IleprienuKymsipHbIC
IpsIMbIE U IUIOCKOCTH: CTaHAAPTHHIE
napsl
MEPIIEHAUKYIISIPHBIX
IUIOCKOCTEN M NPSAMBIX, CUMMETPHH
MHOT'OTpaHHUKOB, TeOpeMa 0
Tpex
MePIIEHAUKYIISIpax,
BBIUMCIICHUS JUINH B
MHOTOIpaHHUKaX

nonobue duryp.

Jdoka3pIBaTh  yTBEpPXKJIEHHS O TOM, 4YTO
LEHTpAJIbHAs, OCeBasi M 3€pKajbHas CUMMETPHH,
MapaJuIeIbHbIIl TIEPEHOC SBISAIOTCS JABUKCHUSMH.
BoInoaHaThL npeodpazoBanus o 100Ul

OnepupoBaTh NOHATHUAMM: TpsiMast U cdepa
Ditnepa.

Pematp F€OMETPUUYECKHUE
HCIIOJIb30BAHUEM JBUKCHUM.

Hcnoab30BaTh IIpU PELICHUU 33/1a4 JBUKEHUSA
IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHUBATH U AHAJIM3UPOBATH YTBEPKICHUS
C IEJIbI0 BBISIBJICHUS JIOTHUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXICHHM.

HccaenoBath oCTpOCHHBIE MOJIEIH.
HUcnonb3oBars uudpposbie pecypebl

3aJa4un C
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IHoypounoe nianupoanue TEOMETPUS, 10 kaace

(34 B Hexent0, 34 yueOHBIX Heaeau, HTOro — 102 v)

Ne Jama Tema ypoka
n/n | Ilnan ‘ Dakm
BBenenue B crepeomerpuio -234
1 OcHoBHbIE ITpaBUiIa U300paKEHUS HAa PUCYHKE TIOCKOCTH, TapaJlIeNIbHBIX
MPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka.
2 [loHsATHS cTepeoMeTpUn: TOUKA, IPSAMAsL, IJIOCKOCTh, POCTPAHCTBO. OCHOBHBIE

MpaBHiIa U300paKEHHsI HA PUCYHKE TUIOCKOCTH, MapajuIeIbHBIX MPSIMbBIX
(oTpe3koB), cepeIMHbI OTpPE3Ka.

3 [TonsaTus: nepecekarolyecs IIOCKOCTH, IEpeceKaroIIuecs npsimast U IJI0CKOCTb;
HOJTYTIPOCTPAHCTBO.

4 [TonsTuA: nepeceKaronuecs MIOCKOCTH, IIepeceKaroIuecs IpsimMas 1 INIOCKOCTb;
HOJTYTIPOCTPAHCTBO.

5 MHororpaHHHUKH, H300paKeHNE MTPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYp,
HECYIIECTBYIOLINX 00BEKTOB.

6 MHororpaHHHKH, H300pakKeHUE MPOCTEUIIINX TPOCTPAHCTBEHHBIX (PUTYD,

HECYHICCTBYIOIIUX OOBEKTOB.

7 AKCHOMBI CTEPEOMETPUU U NIEPBBIE CIECICTBUA U3 HUX.

8 AKCHOMBI CTEPEOMETPUU U NIEPBBIE CIECICTBUSA U3 HUX.

9 AKCHOMBI CTEPEOMETPUU U NIEPBBIE CAEACTBUS U3 HUX. CrIocoObl 3a1aHus
NPSIMBIX M IUIOCKOCTEH B pocTpaHcTBe. O003HAUSHMS IPSIMBIX M IUIOCKOCTEH.

10 N300pakeHne ceyeHuii MUpaMuIbl, KyOa v IPU3MBI, KOTOPBIE MPOXOIST Yepe3 uxX

pedpa. 300pakeHue nepeceyeHus MoIy4eHHbIX INIOCKOCTEN. PackpaiuBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU I[BETAMHU.

11 N3o0pakenne ceyeHnii MUpaMuIbl, KyOa v IPU3MBI, KOTOPBIE MPOXOIST Yepe3 UxX
peOpa. M300paxeHne nepecedyeHus MoJIy4eHHbIX IIIOCKocTel. PackpamuBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU [IBETAMHU.

12 N300paxenue ceueHnii TupaMu/ipl, Ky0a U MPU3Mbl, KOTOPBIE TPOXOAT YEPE3 UX
pebpa. M300paxkeHne nepeceueHus MoJlyueHHbIX IIockocTeil. PackpammBanue
IIOCTPOCHHBIX CEUEHUN Pa3HBIMU IIBETAMHU.

13 N300paxeHune ceueHnii mupaMu/ipl, Kyoa u Mpu3Mbl, KOTOPbIE IPOXOJAT Yepe3 UX
peOpa. M300paxeHne nepecedyeHus MojydeHHbIX IIIOCKoCcTel. PackpamuBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LBETAMHU.

14 Mertop ciiefioB A7l IOCTPOEHUS CEUECHUI.

15 Meton cnenoB A nocTpoeHus ceueHnid. CBoICTBa repeceueHuit npsMbIX U
TUIOCKOCTEH.

16 Meton cinenos A NOCTpoeHus ceueHnil. CBOMCTBA NepeceueHni IpsAMbIX U
TUIOCKOCTEH.

17 ITocTpoenue ceuenuii B mupamuie, Kyoe rmo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEH 1 3aIHCh IIaroB MOCTPOCHHUSL.

18 [Toctpoenue ceduenuii B nupamue, Kyoe o Tpem Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEH M 3aITUCh [IaroB MOCTPOCHHUSI.

19 ITocTpoenue ceuenuii B mupamuie, Kyoe rmo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEXkKEH U 3aIKCh I1aroB MOCTPOCHHUS.

20 [TocTpoenue ceuenuit B mupamue, Kyoe mo TpeM Toukam Ha pedbpax. Co3ganue
BBIHOCHBIX YEPTEXkKEH U 3aIKCh I1aroB MOCTPOCHHUS.

21 [ToBTOpEHME MIIAHUMETPUH: TEOPEMA O IPOMOPLUOHATIBLHBIX oTpe3Kkax. [lonodue
TPEYTOJEHUKOB.
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22

[ToBTOpeHue mnanumMerpun: Teopema Menenas. Pacuersl B ceUeHUAX Ha
BBIHOCHBIX uepTekax. Mcropus pa3BUTH JIaHUMETPUU U CTEPEOMETPHUH.

23 KonTtpoabsHnas padora Nel «Axcnombl crepeomerpuu. CedeHus»
B3auMHoe pacnosioskeHue NpPsIMbIX B IPOCTPAHCTBE — 64

24 B3aumnoe pacrosiokeHne npsiMbIX B IpocTpancTBe. CKpelyBaroyecs npsiMble.
[Ipu3Haku ckpemuBaromuxcs npsamMeix. IlapaniensHbie npsMble B IPOCTPAHCTBE.

25 TeopeMa 0 CylIeCTBOBAaHUU U €IMHCTBEHHOCTH NIPSIMOM NapaJIICIIbHONW TAHHOU
MPAMOM, MPOXOASIIECH Yepe3 TOUKY IPOCTPAHCTBA U HE JIe)KAIlle Ha TaHHOU
npsMoi. Jlemma o nepecedeHny napasuiesbHbIX MPSAMbIX TUIOCKOCTBIO.

26 [TapannenbHOCTb TpeX NpsAMBIX. TeopeMa 0 Tpex nmapaieibHbIX MPSIMbIX.
TeopeMa 0 CKpelUBarOIIMXCS IPSIMBIX.

27 [TapannensHoe nmpoextupoBanue. OCHOBHbBIE CBOMCTBA MapalieIbHOTO
npoeKTHpoBaHus. M300paxkeHue pa3sHbIX GUTYp B MapauIeIbHOMN MPOSKIHUH.

28 LenTpanpHas npoekuus. Yroj ¢ COHaIpaBICHHBIMU CTOPOHAMH. YTOJI MEXTY
MIPSIMBIMHU.

29 3aauM Ha 10Ka3aTeIbCTBO U UCCIIEOBAHNE, CBA3AHHbIE C PACHIOIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.

I[MapajuieJbHOCTb NPSAMBIX M IVIOCKOCTEH B IPOCTPaHCTBE — 84

30 [ToHsTHA: MapaIENbHOCTD MPSIMOM U INIOCKOCTH B IPOCTpaHCTBe. [Ipu3Hak
MapajuIeIbHOCTH PSIMOM U I10cKOCTH. CBOMCTBA apauieIbHOCTH NPSAMOM U
IJIOCKOCTH.

31 ['eomeTprueckue 3a1aun Ha BBIYMCICHUE U JI0KA3aTEIbCTBO, CBSI3aHHBIC a
MapajuIeIbHOCTHIO MPSIMBIX U IIJIOCKOCTEHN B POCTPAHCTBE.

32 [TocTpoeHue ceyeHust, NPOXOIAILIEIO YEPE3 JAHHYIO MPSIMYIO HAa YEPTEKE U
MapauIeIBbHOTO IPYroi npsMon. Pacuer oTHOLIEHHUIA.

33 [TapannensHas mpoeKIus, IPUMEHEHHE I TOCTPOCHUS CeUeHUN Ky0a u
napajuienenunena. CeoicTBa napajuiesenuneaa u Npu3Msl.

34 [TapannensHble I0CKOCTHU. [IpU3HAKK MapAIIEIbHOCTH JBYX IUIOCKOCTEH.

35 Teopema 0 napayuIeIbHOCTH U €IMHCTBEHHOCTH TNIOCKOCTH, IPOXOASILEN Uepes3
TOUKY, HE TPUHAJUIEKALTYIO JaHHON TUIOCKOCTH U CIEACTBUS U3 HEE.

36 CaolicTBa MapajIeNbHbIX INIOCKOCTEN: O MapaJljIeIbHOCTH NPSAMBIX IIEPECEUEHUS
IIPY [IEPECEUEHNH JIBYX NAPAJUIEIBHBIX INIOCKOCTEN TPETHEH.

37 CBoiicTBa mapanienbHbIX MIOCKOCTEN: 00 OTpe3Kax MapajuleabHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKy MapajieIbHbIMU TUIOCKOCTSIMU; O ITEPECEUEHUH MPSMOIL ¢
JBYMsI NTapaJlIeIbHbIMU IIJIOCKOCTSMHU.

IlepneHaMKYy/ISPHOCTH NPSAMBIX U IIOCKOCTEH B POCTPaHCTBE — 254

38 [ToBropenue: Teopema ITudaropa Ha MIOCKOCTH.

39 [loBTOpPEHME: TPUTOHOMETPHUS IPSAMOYTOJIBHOTO TPEYTOJIBHUKA.

40 CBoiicTBa Ky0a 1 IPSIMOYTOJILHOTO Mapauiesenunesa.

41 Bbruuciienue AJIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM MapaJuleNenurese.

42 [IepneHMKyIAPHOCTD NPSAMOM U IIIOCKOCTH. [IpHu3HaK NepreHUMKYIIPHOCTH
MPSIMON U TIOCKOCTH.

43 [TepieHAMKYASAPHOCTD NPAMON U IIIOCKOCTH. [Ipu3HaK nepneHIuKyIsIpHOCTH
IIPSIMOM U TUIOCKOCTH.

44 Teopema o cylecTBOBaHUM U €JMHCTBEHHOCTH MPSAMOM, IPOXOAIIEH Yepe3
TOUKY ITPOCTPAHCTBA U MEPIEHANKYISIPHON MIIOCKOCTH.

45 [1nockocTH ¥ epNeHUKYIIpHbIE UM MPSIMbIE B MHOTOIpaHHHUKAX.

46 [1nockocTH U epneHuKyIIpHbIE UM NPSIMbIE B MHOTOIpaHHHUKAX.

47 [lepnennukynsip u HaksoHHas. [TocTpoeHne neprneHaNKyspa U3 TOYKH Ha
MIPSIMYIO.

48 [lepnennukynsp u HakioHHas. [locTpoeHne neprneHANKyspa U3 TOUKH Ha
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MIPSMYIO.

49 Teopema o Tpex nepneHauKyssipax (mpsimast u oOpaTHas)

50 Teopema o Tpex mepreHauKyIspax (mpsmas u oopaTHas)

51 Yroa Mexay CKpeIUBaOIUMUCS IPSIMBIMH.

52 [Touck nepneHANKYISPHBIX MPSAMBIX C TOMOIIBIO EPIEHAUKYIISIPHBIX
IIJIOCKOCTEH.

53 OpToroHaipbHOE IPOSKTUPOBAHNE.

o4 [TocTpoenue ceuennii Kyda, MpU3MBbl, IPABHIILHON MUPAMUBI C TOMOIIBIO
OpPTOTOHAJILHOU MTPOEKIUH.

55 [Toctpoenue ceuenuit kyda, mpu3Mbl, MPABUILHONU MUPAMUBI C TOMOIIIBIO
OpPTOTOHAJILHOU MTPOEKIUH.

56 CummeTpust B IPOCTPAHCTBE OTHOCUTENBHO IIIOCKOCTH. [110ockocTH cummeTpuii B
MHOT'OI'PaHHHKAX.

S7 [Ipu3Hak neprneHuKyIIpHOCTH IPSIMON U INIOCKOCTH KakK CJIEACTBHE CUMMETPHH.

58 IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér pacCTOAHMIM OT TOYKH 0 INIOCKOCTH.

59 [IpaBunbHBIE MHOTOrpaHHUKH. Pacuér pacCTOSAHMM OT TOYKH 0 IUIOCKOCTH.

60 CriocoObl OIyCTUTh NEPIEHUKYIISAPBL: CAMMETPUS, CIABUT TOUYKH 110
NapajuIesIbHOM MPSMOM.

61 CaBur 1o HenapajiesIbHOMN NPSAMO, U3MEHEHUE PACCTOSIHUM.

62 KontpoabHnas padora Ne 2 «B3aumHoe pacnoJioxkeHne NPSIMbIX U
INIOCKOCTEH B POCTPAHCTBE)

Yrabl u paccrosinust — 164

63 [loBTOpEHME: Yroa Mexay NpsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB.

64 IloBTOpEHME: Yron Mexay CKpEeIUBAIOIUMUCS NPSMBIMH B ITIPOCTPAHCTBE.

65 ['eomeTpuueckne METOAbI BEIUMCIICHUS yIila MEXIY NPSMBIMU B
MHOTOIpaHHHUKAaX.

66 JIByrpansbiil yron. CBONCTBO JUHEMHBIX YIJIOB JBYTPAHHOIO YIJIA.

67 [lepnennukynspHbie I10ckocTH. CBONCTBA B3aUMHO NEPIIEHINKYIISPHBIX
IJIOCKOCTEH.

68 [Tpu3Hak nepneHauKyIspHOCTH INIOCKOCTEN; TeOpeMa 0 IPSMOU NEPECEUCHUS
JBYX IJIOCKOCTEN MEePIEHINKYISAPHBIX TPEThEH MIIOCKOCTH.

69 [IpssMoyronbHBIN Mapanenenumnes; Kyo; u3sMepeHus, CBOCcTBa IPSIMOYTOJIbHOTO
napasuienenumnesa.

70 Teopema o auaroHanu NpsMOYroJbHOTO MapaljiesieNuIe/a U CIeICTBUE U3 HEE.

71 CrepeoMeTpuuecKre 1 MPUKIAIHbIE 3aJa4l, CBSI3aHHBIE CO B3aUMHBIM
PacroJI0KEHUEM NMPSMBIX U IIIOCKOCTEH.

72 IToBTOpEHME: CKpemMBaIOLIMECs MPsIMbIE, TapaJIJIENbHbIE INIOCKOCTU B
CTaH/IapTHBIX MHOTOI'paHHHKAX.

73 [Tapa napasuienpHBIX INIOCKOCTEN HAa CKPEIIMBAIOIINXCS IPSAMBIX, PACCTOSHUE
MEX/1y CKpELIMBAOIIMMHUCS NPSMBIMU B IIPOCTBIX CUTYALUSX.

74 PaccrosiHMe OT TOUKM 10 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOMN 1O TUIOCKOCTH.

75 Brruncnenue pacCTosHUN MEXy CKPEIMBAIOIUMUCS NMPSMBIMH C TIOMOIIBIO
NEPIEHIUKYIIIPHON IIIOCKOCTH.

76 TpexrpanHbIil yroJ, HEpaBeHCTBO Ui TpeXrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB Y CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

77 DneMeHTHI cpepruuecKoil TeOMETPHU: T€0Ie3UYECKHE JIUHUH Ha 3eMIIe.

78 KonTtpoabHnas pa6ora Ne 3 «Y1JIbI H paccTosTHUD)

MHuororpaHHuku - 74
79 CucremaTtu3zanus 3HaHUM «MHOTOIpaHHUK U €70 3JIEMEHTB»
80 IInpamua. Bunel nupamu. [lpaBuibHas nupamuza.
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81

IIpusma. IIpsimMas n HakioHHas npusMsl. [IpaBuiibHas npusma.

82 [TpsiMoii mapasnenenunen, NpsiMOyroiabHbIN napaiesenunes, Kyo.

83 Brimykieie MHOTOTpanHuku. Teopema Ditnepa.

84 Brinykieie MHOrorpanuuku. Teopema Ditniepa. [IpaBuiibHbIE U TOTYIPABUIIbHBIE
MHOTOTPaHHUKH.

85 Konrtpoabnas padora Ne 4 «MHOrorpaHHuKm»

BekTopsbl B npocTpancTBe — 124

86 [TonsiTHe BeKTOpa HA IVIOCKOCTH U B IPOCTPAHCTBE.

87 CyMMa BEKTOPOB.

88 Pa3HocTh BEKTOpOB.

89 [IpaBuso mapamenenuresa.

90 YMHOXEHHE BEKTOpa Ha YUCIIO.

91 Pa3noxxenue BekTopa o 6a3ucy Tpex BEKTOPOB, HE JICKALTUX B OJJHON
TJIOCKOCTH.

92 CkansipHO€ IPOU3BEICHUE.

93 Brrauciienue yria Mexry BEKTOpaMH.

94 [Ipocreiimme 3aga4u ¢ BEKTOPaMH.

95 [Ipocreiimme 3aga4u ¢ BEKTOPaMH.

96 [Ipocreiimme 3agaqu ¢ BEKTOPaMH.

97 [Ipocreiimme 3a7auu ¢ BEKTOPaMH.

IToBTOpEHUE, 00001IeHNE U CUCTEeMATH3ALMS 3HAHUH — 5S4

98 O6o0mienne u cucreMaTH3ays 3HaHUH «B3anMHOE pacroiokeHne NpsSMbIX 1
TUTOCKOCTEH B MIPOCTPAHCTBE»

99 O06o0menre u cucTeMaTu3anus 3HaHui «MHOTOTpaHHUKI

100 HrtoroBas KoHTpobHAs paboTa

101 Hroroas koHTponbHas paboTa

102 O06o001enre u cucTeMaTu3alys 3HaHU: aHAJIN3 KOHTPOJIBHOW pabOTHI.

HTOI'O - 1024
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