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[lpoekTuBHbLIE NPOCTPAHCTBA

Bac 3apoabano, 9To B MHOTOYMCAEHHBIX 33Aa9aX-TEOPEMaX O KOHKYPEHTHOCTH TPEX
IPSIMBIX IIPUXOAUTCSI A€AATh OTOBOPOUYKY II0 Ppeiipy "uam mapasnreabHbl"? Bac be-
CUT, 4TO KNAACCHOE C BUAY IIOASIPHOE COTBETCTBUE OIIPEAENEHO HE AAS BCEX IIPSIMBIX?!
Bac 6eCcriokouT, 94TO IIEHTP MHBEPCUM IIEPEXOAUT B OECKOHEYHOCTD, & TaKOM TOYKM Ha
IIAOCKOCTHX HeT? BrI XoTuTE 06 3TOM IIOrOBOPUTH?

Ecam pa, TO 3TOT AmCTOYEeK AAsT Bac!

Anrebpa

Onpedenerue. [Iycts K — HerkoTOpoe moae. PaccMorpuM (n+1)-MepHOE BEKTOPHOE
mpocTparcTBo K™, BEIKMHEM 13 Hero Hauaao KOOPAUHAT U BBEAEM OTHOIIEHUE SKBIU-
BaNAEHTHOCTY: BEKTOPHL 9KBUBAAEHTHEL TOTAA U TOABKO TOTAQ, KOTAA OHU KOAAMHEAP-
HEI, T.€. (Qg, A1y...,0n) ~ (AQp,AQy,...,Ad,). MHOXXeCTBO KAACCOB 9KBUBAAEHTHOCTH
Ha3BIBAETCSI N-MEPHBIM IPOEKTUBHBIM IIPOCTPAHCTBOM Haa noaeM K m obo3HadaeTcs
KP™. Kaacc sKBUBAAEHTHOCTH (T.e. TOUKY B IIPOEKTUBHOM IIPOCTPAHCTBE) OyaeM 060-
3HAYATB [Ap: ] :---: Ay — TEM CaMbIM MBI ITIOAYEPKUBAEM, YTO HAM Ba>XHO TOABKO
COOTHOIIIEHVE MEXKAY KOOpAMHATaMu. Takue KOOPAWHATHEL MBI Ha3bIBAEM OAHOPOAHLI-
MU.

Hac 6oAbIme Bcero mHTepecyioT mpocrpancTsa RP? (byaeM HasBIBATL €8 ITPOEKTHUE-
"ot mAockocThio) 1 CP! (KoMIAeKcHast TPOEeKTUBHAS IPsMast).

1. Emé oamo ompepeaerme RP? (MO>KHO TakK >XK€ OIPEAEAUTH X B ODIEM CAydUae).
RP? — 5To MHOECTBO IPSIMBIX B TPEXMEPHOM IIPOCTPAHCTBE, IPOXOASIINX UepPe3
HaYaA0 KOOPAMHAT. \OKAa’>XUTE SKBUBAAEHTHOCTE 3TUX OIPEAEAEHUN.

leomeTtpus

Onpedenerue. (IIpoekTuBHOM) NpsiMOf Ha IIPOEKTUBHOM IIAOCKOCTH OyAEM Ha3bI-
BaTb MHOYXECTBO TOYEK, JAOBAETBOPsOmuUX ypaBHeruoo Aa-+ By+ Cz = 0. Ecau npo-
EKTHUBHASI IIAOCKOCTb — 3TO MHOKECTBO IPSIMBIX B TPEXMEPHOM IITPOCTPAHCTBE, IIPOXO-
ASIIIIAX Yepe3 HavaA0o KOOPAMHAT, TO IIPOEKTHUBHAS IPsiMasi Ha HE — 3TO MHOXXECTBO
IPSIMBIX, A€KAIINX B OAHOM IIAOCKOCTH M IIPOXOASIIUX Yepe3 HadaA0 KOOPAMHAT.

2. (a) AoxarkuTe, 9YTO Yepe3 AIOOBIE ABE TOYKY IIPOEKTUBHOM IIAOCKOCTH IIPOXOAUT
POBHO OAHA IIPSIMasi.

(b) Aoka>kuTe, 4TO AIOOBIE ABE IPSIMBIE HA IPOEKTUBHOM IIAOCKOCTH ITEPECEKAIOTCST
POBHO B OAHOY TOYKE.

Yaobro. Hukako# nmapasneAbHOCTH, HUKAKUX IPOOAEM C ISTHIM IIOCTyAaTOM EB-
KAZAQ.

3. PaccMoTpuM ITOAMHOXKECTBO IIPOEKTUBHOM IIAOCKOCTH {[ap : ai : ayllay # 0}

(a) DNOKa>kuTe, 4TO 3TO IIOAMHOYKECTBO 0Opa3yeT OOBLIKHOBEHHYIO IIAOCKOCTD,
IPUYEM IIPSMBIE ITOM IIAOCKOCTH COOTBETCTBYIOT (npoeKTHBHHM) IPSAMBIM Ha IIPO-
EKTUBHOMN IINOCKOCTH.

(b) Aoxa>kuTe, YTO OCTABIIZECS TOUYKK 0OPA3yIOT (IPOEKTUBHYIO) IPSIMYI —
KaK B CMEBICAE IPSIMOM Ha IIPOEKTUBHON IIAOCKOCTH, TaK X B CMBICAE OIPEAEAEHUSI
RP'. DTy mpsaMmyto HasoBéM GECKOHEYHO YAAASHHOMN, a TOYKM Ha Heil — HEeCKOHEWHO
VAAQAEHHBIMU.

(c) Aoka>kuTe, 4TO KaXkKAasi IpsiMasi Ha IIPOEKTUBHON IIAOCKOCTH, KpoMe bec-
KOHEYHO YAAAEHHON IIPSIMOM, COAEP’KUT POBHO OAHY OECKOHEYHO VAAAEHHYIO TOUKY.



[Ipsimele, mapaAneAbHBIE B OOBIKHOBEHHOU IIAOCKOCTH, IIEPECEKAIOTCSI B HECKOHEYHO
VAANAEHHON TOYKe, a HellapaAAeAbHBIE IIPSIMBIE IIPOXOAST 4Yepe3 pas3Hble OECKOHEYHO
VAQAEHHBIE TOYKH.

TeMm caMBIM y HaC €CTb €II€ OAHA KOHCTPYKIIMS IPOEKTUBHON IIAOCKOCTH — 3TO
IIAOCKOCTb, K KOTOPO¥ AODBaBAEHBI HECKOHEYHO YAAAEHHBIE TOYKHY, II0 OAHOU AAS KarK-
AOTO HaNpaBAEHUS (T.e. IydYKa IaPaANEABHBIX IPSIMBIX).

4. \oxa>xuTe, 4TO CP! — 5T0 MHOXECTBO KOMIIAEKCHBIX YHCEA C €IIé OAHOM A0DaB-
AEHHOU TOYKOM, KOTOPYIO MBI XU Ha30BEM TOYKOM 0O.

lTaK, mHBepCUs Ha caMoM Aeae AeiicTsyer Ha CP'. EcAM OKPY>XKHOCTb eAMHUIYHAS
C IIEHTPOM B HYAe, TO MHBEPCUsI AeUCTByeT o dopMmyAae f(z) = % To>xe HeIIA0XO.

5. (a) AoraXkuTe, YTO IOASIPDHOE COOTBETCTBME KOPPEKTHO OIPEAEASIETCS HA IIPO-
eKTUBHOM IIAOCKOCTH (T.e. KaXKAOHN NIPSIMO# COOTBETCTBYET TOUKA, & KaXKAON TOUKe —
IpsiMasi, 6€3 UCKAIOUEHNH).

(b) ITycTb OKPYXHOCTB, OTHOCUTEABHO KOTOPOU AEAAETCS IIOASPHOE COOTBETCTBHE,
eAMHUYHASI C IIEHTPOM B HaYaAe KOOPAMHAT. B KaKyo IpsIMyIO IEPERAET TOYKa [q :
b:c]?

(c) Aana mpsiMasi Ha IPOEKTUBHOM IIAOCKOCTH. AOKa>KUTE, YTO CYIIECTBYIOT ABA IIO-
ASIPHBIX ITpeobpa30oBaHMsI, TAKKWE UTO IPU UX KOMIIOSUIIK AAHHAS IPsIMasi IEPEXOAUT
B OECKOHEYHO YAAAEHHYIO IIPSIMYIO.

Tononorus
3AeCh MBI HE IIPUAAEM CTPOTOr'O CMBICAA HEKOTOPBIM ITOHSTHUSIM

6. (a) Aokaxxure, aro CP' sBasiercst cdhepoit.

(b) IlycTs ceBepHBIM MOAIOC ChEPEI COOTBETCTBYET OECKOHEYHOCTH, IOXKHBIN — HY-
A0, 9KBATOP — EAMHUYHON OKPYKHOCTH. \OKa>KUTE, YTO NHBEPHUS OTHOCUTEABHO EAH-
HUYHOM OKPYKHOCTH €CTh OTpakeHue chephl OT 3KBATOPA.

7. (a) V3 mpoekTUBHON MAOCKOCTH BBIPE3AAU KPYT. NOKKUTE, UYTO IOAYYUAACDH
AeHTa Mébuyca. VHaye: AOKa>kuTe, UYTO IPOEKTUBHAS IIAOCKOCTDH MOXKET OBITH CKAEEHA
73 AeHTEI Mébuyca u Kpyra, ECAM KAEUTH IO Kpalo (y Ka’kKAOTo Kpail mpeACTaBASeT
cob0¥t OKPY>KHOCTh).

(b) Aoka>kuTe, YTO IPOEKTUBHYIO IIAOCKOCTH MOKHO IIOAYYUTE, ECAU B3SATH CHEPY
U CKAEUTH €€ IIPOTUBOIIOAOYKHLIE TOUKH.

(c) A emré mpPOEKTUBHYIO MAOCKOCTh MOXKHO IIOAYYUTH, ECAK B3SITh KPYT U CKAEUTD
IIPOTUBOIIOAOKHEIE TOYKY OIPAHUYUBAIONIEN €I'0 OKPY>XHOCTHU. \OKa KUTE 3TO.

Kombunatopuka

8. CKOABKO TOYEK B M-MEPHOM IIPOEKTUBHOM IIPOCTPAHCTBE HAA IIOAEM Z;, (IIOAE
BEIYETOB II0 MOAYAIO P)?

9. B orpsiae 81 uenoBek. KaXKABIl A€HBb TPOE YXOAST Ha AEKYPCTBO. N\OKa>KUTE,
YTO MOYXHO COCTABUTL TaKO¥ I'padUK AEKYPCTB, YTOOBI AIOOBIE ABOE y49acTBOBAAU
POBHO B OAHOM OOINIEM AEKYPCTBE.

10. (a) MoneTHBI# ABOpP BBITYyCTUA 31 cepuio IOOMAEHAHBIX MOHET. Y HECKOABKUX
KOAAEKITMOHEPOB IIO IITeCTh MOHET. Mo>XeT AM OBITE TaK, YTO Af0bast IIapa MOHET BCTPeE-
THAACh POBHO V OAHOI'O KOANEKIIMOHEPA, U AASL AIOOBIX ABYX KOAAEKIIMOHEPOB €CTh
POBHO OAHA MOHETA, KOTOPasi €CTh B KOAAEKIIUU y oboux?

(b) B mroae 121 pecsiTurAaccHUK. [10 yCTaBy IIKOABL B KaXKAOM KPY KKE 3aHIMAET-
csa 40 AECATUKAACCHUKOB. JAOKa’>XUTe, YTO BO3MOXKHA CUTYAIlUsI, YTO COCTaBbl AIODOBIX
ABYX Pa3HBIX KPY’XKKOB II€PECEKAIOTCS POBHO II0 13 AECATUKAACCHUKAM.



