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.

MeTopnueckne ykasaHuA NpeAHasHaueHd JAA NPOBEREHHS NpPaKTHUeC-
KMX 38HATHHA, KOHTPOJABHHX Mepbnpumun W camocTOATEeAbHOR paGorTw cTy-
REHTOB MaTeMaTHKO-MexaHuueckoro dexyaprera No kypey Q¥HELMOHRIBHO-
r0 aHRAK3d,COAePEaT KPATKYD CBOAKY TEODETHYECKUX DesynbTaToB M 38~
J8UH N0 CHERYDEUM TeMaM:

1. JuHefinwe HOPMMPOBBHHHE npoc'rpaucraa noaxora, cenapalens -
HOCTB. .

2. CpapHenue HOpM .

3. HomnaxrhocTs. .

4, Sapaua o HauayumeM NpUOARmEHMH. -

5. I'mabGepToBH NpocTpaHCTEA. :

dapaup nOBWmEHHO! TPYAHOCTH B JaHHOA pafoTe OTMEUEHH 3naap,oq-
xoﬂ. Hexoropue ua HuX MOrYT OWTH PEKOMEHLOBAHH CTYREHTaM B kauecr-
Be TeM LAA KypcoBWX paloT. ‘

Herounuku, uenoapsoBanHue NP COCTERJIEHHM YR&d&HMH, ,n,anu B
chiMcKe JWTepaTypH. Heo6xogumul Teope'rmecxun MATepHa) MOXHO HalTH
B CAELYDIMX MIJAHMAX:

Hoxuoropos A.H., Zomun C.B. axeueu'ru -reopuu Gysruul u gynxumo-
HambHOrO axaAusa. - M.: Hayxa, 1976, .

" Increpuux N.4., CoGoner B.H. Suemenrs q:ynuuuomwopo aHanuag . -
M.: Haywa, 1965.

Tperorun B,A. &ynkuvonessHuit asanua. - M.: Hayka, 1980,
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1.JMHEAHHE HOPMMPOBAHHHE NIPOCTPAHCTBA, MOJHOTA,
CETIIAPAEENEHOCTB

Juneftioe npocrpsserso X  nap nomem K (rpe A Beerpa nn-
6o R , an¢> € ) xasuBaeTcA HOPMUPOBSHHHM NMpOCTPAHCTBOM, eCHH
ramaoMy x e X NOCTBBAGHO B COOTBETCTBHE HEOTDHLATENLHOE UHCAO

HXH o HASWBAEMO® HOPMO# X , TAK, UTO BHTIONHEHH CAEAYDMHE AX-
cHOMH:

I} nacw=0 rorgs M TOABKO TOLHE, KOTAE X ~ O

2 nAhxw=1Ai #xH gaa aoboro xe X u aobore Are K

3) UE R YRR VRN nag a0HX T g,LéX .

OTKDHTHM W&POM pagMyca <  C LEHTPOM B Touke x.= X Ha-
BHBAETCA MHORECTBO B (X.,x)= {xe& X (nx-X, <2},

3aMKHYTHM WAPOM DRAMYCA Y C LGHTPOM B Touke x.< X . Ha-
supaerca MHomecTso Bexe,r]={xeX:tx-x.ne2} .

Chepolt pamuyce < C LGHTPOM B TOUKe X.=X HASHRAGTCHA
MHORECTBO Oy (xa)={ X & X i #lox~Xolt=fe

TloAnpoCTpAHCTBOM HOPMUPOBaKHOTO npoctpaHc?ea A OydeM Hasu-
BaTb 3AMKHyTO® JuUHefioe HorooGpasme ma X .

MuorecTso A< X Ha3uBRETCA BHIYKAMM, €CAM BMECTe C TOUKAMA

X M Y OHO CORGPEMT BeCh OTPESOR [,y ] , coepunmomudl 3ty
TOUKH, T.e. MHOKECTBO Touex xe X BHAA x-=tx +(¥~é)y , rge
te [0,7) ,

NocnepoparensrocTs Xns X Hasuwpserca fyHpaMeHTANBHOR, Bcim
axg anGoro E£>0  cymecTeyer i < A tarce, wpo gEs awbux 2
p >+, BHNORHAGTCHA HBPABEHCTBO . 7 Xn — X, < E
' lumefHoe HopMHpOB&RHOE NpocTpeHCTBO' X HASHBRETCA GRHEXOBHM,
8CAH B HEM BCAKAS (yHEAMEHTANBHAR NOCAENOBATENBHOCTH CXORMTCA.

Teopema, B Ganaxomos npocrpancrse anGaf NOCAEROEATERbLHOCTD
SAMKHYTUX BAOREHHHX KPYT B Apyra m8pOB, DAAMYCH ROTOPHX CTPEMATCH
K HyAD, HMEeT, # MPHTOM OAMHCTBOHHY® , OOMy® TOUKYy. -

Muoxeerso Ac X naswsaerca seogy miomsam 2 X, ecam
A=X,rne A - samukasme A . Muomeereo Ac X  nasuBaerca
HuTpe He muoThM B X, ecam xemuui map us X copmepmur Apyroft
map, caoGofHuit oT Touex mHomecTRa A .

Hopwmuposansoe npocrpancTso X HaSHBAETCA CenapabenbHuM,ecuy
B HEM CYmeCTBYeT CUeTHO® BCOAY IUIOTHOE MHORECTHO.
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I, llyer» x~ , x, , 4 o ((/,,,EX . bokasarTe, 4TO:
I) ecaw >, > , TO X, - OUDAHAUGHHAR NOCKELOBATENBHOCT ]
2) ecau X, -» 0, TO HX, 4+ 4ICH ;
3) ecau x,, - x , Bty =4 4O 3 TO Y= X
4) ecn wr X, hp-wh , dpe K w0 Lo,k
8) ecng’xn s Y=Y 4 TO Xty or Xty
JokasaTo yrsepwieHun (2 — 7):
2. 3amxHyTei (OTKpuTHHA) wWAD ABAAETCA 3AMKHYTHM (OTKDHTHM) MHO-
MECTBOM.
3. SamhKaHMe OTKDHTOT'C mapa eCTh 3aMKHYThil wap.
4. BHYTDeHHOCTb 38MKHYTOT'O ap& ecThb OTKPHTHA map.
5. SBamuraHue JMHeNHOrO MHOrooOpesuA ABAAETCH JUHeRHNM MHOrOOG-
pasuem.
6, 3amuxaHue BHNYKJOPO MHOXECTBS €CTh BHIYHJIOE MHOXECTEO,
7. AKkcHOMa TPEYICJbHWKE B ONPERENeHMH HOPMH JHBHBAJIBHTHA Tpe-
GOBEHUD BHIYKJOCTH Wapa.
8. Hoxasath, UTO B HOPMMPOBAHHOM NPOCTPAHCTBE M3 YCIOBHA
Bex,, 2,0 < Brx,, ¥,) clegyoT HepassHCTBA:
€ T, , X - X, HE T~ Ty
9. fsnAeTcA AWM HOPMMPOBAHHLM MPOCTPAHCTEOM auHeHHoe npoeTpaH -
erso K°, ecan e x=(¥,, &, K
1) uxu= \//El + \/T:
2)  uoxca= g+ 1B, ? )" npu Osp<
3) //tll=/¢5,v§ /+/g/ ;
4)  npxn= maoe [15,+28 1, Ik, - 5 F
) IO Hapucompats eputnurwe meps B R® , ecan aax xalg, & ;eR
HODMH ONpefeNeHH CAeAyDlUHM 0o6pasoM:
I) nxi=ig, |+ 15, :
2) naxn= (1B 15,02 )" :
3) wocu= o { i,/ , 1,1} .
I1. Hapucosath e,u,vmmmue maps 8 R® , ecau pus
x=05,,%, ,ES)ER
) hen = e fog Prig,y” )", 1&,1);
2) pxn =01k +1E, f)’*H; I
3 wxs = (U5 1F ik 15 1 1) va ;
4) Hack = rreevx 4 215 ¢ ,/5 5,1, /géfj :
5) X = 21E 1+ Y5 ik, 01+ 1k, . :
12, Mowxo v B JxHellHoM DpocTpaHCTBe HenpepweHO AubfepeHUMpY e~
WX He [G, A7 QyHKUMA ONpegenuTsh HOPMy CReYDUWM OGPA3OM:
5
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1) woxw=1xdi- xcart+. PRt
e, 83

- Xt
V. R e Ixm)/t e Xt g
3) nxu = hrex Pl
]
4) rxe# = o 1 X(t)] F S orxcdiidt 9
fax,827 a

I3. MoxHo ¥ B AMHERHOM MPOCTPAHCTEE NBARAN HMEMDEPHBHO AWjpe-
peHuMpyemsx Ha {ct, 67 dyHknoull onpemeauTh HOpMY CHey muM o0pasoM:
’ Ld
I) XY = txCx)) + 1ICcCe )t + i?ga.&a): tclEy s H
. . ”
2Y waxn = sxeesr + rxcBrr + mregae 4 L)y ;
3) rocw = fxix)/ + /"l%zac eIV ;

' - %a .
4y wxw = %@l + frl—(}—’x:lx(i}l +LJ’ 1ot et ot :

"B) . rxa= z:‘cﬁcloc(t)/ f(aJ Ix(t)lec/fj ?

14, Tloramure, uro BeAKaA (iyHAAMOHTAILHAS NOCAENOBATENBHOCThL B
HOPMHDOBSHHOM NPOCTPRHCTBE OlPAHHUGHA.

15, fyets x.e X ¥ pap :24 HXCpyy~ Xp lt cxopured, Mo -
R&38Th, WTC Xn ~ JYHASMEHTANBHEA NOCNEROBATEALHOCTH. BepHO XM 06-
paTHoe yTBepajeHKe 7

Joraznre yrsepwnenua (16 - 1B):

16. HopumposanHoe mpocTpanerso X NoaHo Torga M TONLKO TOT-
A8, ROTRA BCAKSA (QYHAAMENTSNMbHAS NMOCASAOBATOABHOCT M3 X  copep-
XHT CXORANYDCA NOANOCHENOBATONLHOCTD, '

17, Hopwmposantioe npoc'rpauc-rso”x ABAAGTCA GAHAXOBHM TOrR8 H
TONBKO TOTJIA, Korga peswwlt pam 2. ¢, + BAR KOTOPOro

nw4
eo
o ixall < = , cxogurea B X .

18. Jmneflroe wmorcoGpaswe u3 Gamaxosa mpoctpancrps X caMo
ABASETCH GAHAXOEHM MPOCTRAHCTBOM TOTHNA M TOABKO TOLAS, xoma OHO
samxuyro 8 X . o

Jloresars, uTo caegymume nuHeldHHe NPOCTPAHCTBE HAN NOAEM K. «
AB0SHHEMH Ha HHX HOPMAME ABAADTCA NOJHHMM AWHEHHHEMM HOPMMDOBAHHHMM
npocrpaHereamy (19 - 32 ):

I9. Z/"L ¢ {f$p<oe) - NPOCTPAHCTBO BEKTOPOB
=&, ;,, ) (e ) © Hopuon
Hxy = (Z 1,1 ,
6



20. l. - NPOCTPAHCTBO BEKTOPOB X = (¥, . %, ..., &, )
(3,6 K) ¢ HComoft

N - rn%}* / ¢ /.
21. £ p ( Isp<e>) - NPOCTPAHCTEO nocnenoaa'renwoc'ren
x =1ty ,&,, ... (g eX), YROBISTBODALIMX YCIOBAW Z l; flcwo,

¢ HopMolt
nocn={ % T i
L=4 ’

22. € .. - NpocTPEHCTBO OrPAHMUEHHHX NCCHBROBATEALHOCTER
x=(%,,%,,...) (g, « K} c dopmoit
paH = 6up g
23. C - NpOCTPBHCTBO CXOJANMXCA NOCHEHOBATENbHOCTEN
x=(§,,%,,..) (g e« K) c Hopuoit
pxH. = ’M‘P/§ !
24. Co =~ NPOCTPBHCTBO CTPEMANMXCA K HYJND nocnep.ona'renbﬂoc-
Tel X=(E,, 8y, ..) {5, K) c Hopmolt
yocH = ma,x/g& I,
25. Cra, 85 - npocrpancreo Henpepummx e e, 81 Gynruma

¢ Hopuolt ~ B
nx = 'zg}ss;laclt)l .

26. Crabi. NPOCTPAHCTBO /7 paa HenpepueHo auddersripm-
pPyeMux Ha [ct, 4; dyHruult ¢ Hopuoﬁ

nxﬂ~ rrwvgclx j(t)l,

2. Mia, bie npocrpaﬁc'rso orpaHuyeHHHX Ha [ o, 81  dynkiuh

¢ . Hopsolt )
= ?‘I\Ef,e]/x(ffl .

28. Lpra, 85 (1¢p<oo) - npocTPaHCTBO KABCCOB BKBHBANEHT-
HocTH aMepumux no JlleGery na ¢, 871 gymiumit ¢ uwrerpupyeuoﬁ p -oft
CTeneHbD ¥ HOPMOK

I3 P /p
ua:ﬂ=(a.f 1)1 o t)

29, Leora, by NPOCTPRHCTEO KNACCOB BKBMBANGHTHOCTH HaMe -
pmax no JeGery cymecTBEHHO orpeHwueHHMX™ Ha [, 81 dyHxuuit ¢ Hop-
o)
uol o = cf seLp 10ty
[E:pilE)=0) teld8INE

 Ha

pavan Qysking =) Ho [,8) HasHBaerCs CymeCcTBEHHO DIPRHMYSH-
HOH,BMIH CyUelTRyeT Yoxag KoHeTanTe { , uro sx{f< L[ NouTH
Bommy Ha L@, By
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[ed
30. LpfR'}] (4sp<o) - NpCcCTPAHCTRO KAACCOP DKBUBAJNEHT~
g3
HoeTH uamepnmbx o JdeSery Ha R gyHxuuft ¢ uurerpupyemoft p —oft
CTeneHsD ¥ HOpMOR .
s
wxa={§ 1xct)iPat)”
R’l
3I. Vr¢a,4; - npocrparcTeo qyHxuuil, MMEONUX OPPAHMUEHHOE H3-
MeHeHue Ha co, 81, ¢ HOpMol ¢
noc = faccay + Y alt) .
32, HID). NPOCTPAHCTBO (YHKIMHE aHaNUTHUECKMX B €NUHHUHOM
xkpyre ) ¥ HenpepMPHHX B L € HOpMOH
X #= OXj ()]
{2t=1
33, [okamure, 9T0 C.— NOANPOCTPEAHCTBO B C , & € - NOANPO-
cTpatcTBO B Lo
34, Byner au 8 Cra. 8) nognpocTpasCTBOM JuHeRnoe MHOroo6pa-
aue Henpepwero pudpepeHuMUpyeMsx Ha (. £1 gynxrmt 7

Jloxasars yreeprgenus (35 - 37):

*

35, Cxomumoc®s B %» (/<Ps~) ORBHBSJIEHTHA MOKOOPAMHATHOM
CXOJIMMOCTH,

36. CxopumocTd B o , € , G PRBHOMEpHa NO KOOpAMHA-
TaM,

37. Cxommmocts B Cra., B oxpupanentha paBHOMeDHOH CXOnMMOCTH
na o, 81,

38, B waxnx W3 IPOCTPAHCTB fp s € y €, CXORATCA CHELyDMHE
MOCAER0BATENbROCTH

Dx.=(1,2,...,r,0...) 3 2)x.=(1, 25 , %0, ) s

s{1 4 = 1 _{ .

3)x, (Ftv n,,..,,ll,o,. )3 4) xn (}'—Ll! e ’_;1[_" O,...) *
[ A 1 ;

5) Xz (LEa3 , . .« v 8an, Oty B) xn:('é',% , Vi A, ) :
7) xn={ “‘éin‘/, WZ?G‘Z,..., ﬂ'—g‘nﬁm, ’M'fc(-‘u;), AL+ R), - )
39, Cxopares au B ggo,ﬂf NOCNEenoBaTENBHOCTH

+ 2n
1) xat)=t"-t : 2 xa t)=tT -t ?
] ,
40, Cxonswca'nﬁ_s Cro,1], (0,47 TOCAEROBATENLHOCTH:
t tr’l!( tn
I) xott)=-% - R i 2 xalt)= m ?

41. HocTpoyTh 3aMHKAHKE MHOXECTS& (UHHTHHX MocrefasaTenbHocTel
p npocrpaHcrBex £y, {sp s oo . (llocaenopaTessHOCTH HABHES-
eToa PURUTHON, ecnu B Hell KOHeUHOe WACNO OTIWUHHX OT HyJA 3AEMEH -
fUR} . g



42. JloxasaTb, uYTO AMHeliHOE NPOCTPRHCTBO HENPEPHBHHX HA ro, B)

fynkuui ¢ Hopmo#t
nacu=Srocityrcdt

HE ABIAETCA Gatg.xonuu. Halttu nononnenue.

43, [ROTHO NIM MHOMECTBO HENpEPHPHHX He [, 87  dynkuui b
Lera,B1, ecam  1sps oo ?

44, Hadgure 8 €, nnorHoe BHITYKJIOE MHOKECTEO.

45. JloxasaTb, UTO MHOMECTRO KYCOUHO JNHHEHHHX HeNpepHBHHEX Ha
ra, 8 gysruwh Bewny naorHo B npocrpaHcree O ra, 81 .

46, OnvmdTe NONOAHEHHA NPOCTPAHCTEA MHOPOWIEHOB oT t ,cHal-
KEHHOT'O HOPMOR:

I) npi=imosx pi

2) wpi= (e ¢ plt ! +rrzccgl§I,O‘li)f ;

re,
= £ ipitil o+ rpleayy
3) Hpu= e i P :
; ]
4)¥ "p = rp“chsx’I,O(U/*;Tct'ad.}:/Plt)l ;

8) wpi = ;[—?Sgﬁ'//ort)/ + Tua?j ipts

{x)
P {0
S i

6)E wpil= rmox = ;

wa 1o :
7)* upﬂzggwaJ * mrecx 1Pl

47. Nyers A, BeX -~ BCOAy IIOTHHE MHOXECTBA., BoaMox-
HO Jd, uro ANB =2 ¢ '

48. [JokesaTh, UTO JONONHEHWE K HUI[@ HE MNOTHOMY MHOXECTBY BCO-
By nnotHo. CnpaBegauro n¥ oSparHoe yreeprpenue?

49. JloxasaTh, UTO KONOJHEHHE K OTKPWTOMY BCOAY MIOTHOMY MHOME~
CTBY HMPle HE IUIOTHO.

50. JokasaTh, UTO 38MHKAHWE HKTJle HE [UIOTHOT'O. MHOXECTBR HHTJE
He IUIOTHO. ’ ,

51. loxaxure, uTO yTBEpMAEHME TEOPEMH O BJIOXEHHHX HE8PAX, BOOGG-
me I'OBOPA, HECNpaBEAAWBO, ECIH OTKA3ATHCH OP 3GMKHYTOCTH mapoB zMGo
OT FIOAHOTH NPOCTPAHCTBA.

52. llycrs B HOPMHDOBAHHOM NPOCTPAHCTBE X no6as nocaegosarens-
HOCTb B&MKHYTHX BIOKEHHHX MAPOB, PAJMYCH KOTOPHX CTPEMATCR K Hyan,
¥MeeT Henycroe nepecedenve. Jokasats, uTo ~ (8HaXOBO NMpPOCTPAHCT~
BO. :

-

-
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53. Nyers X - GaHaxomo npocTpamcrBo. Jokasars yrrepaeHua:
1. Bcarad nocnefoBATENLHOCTh BIOREHHMX ADYT B [PYTA HEMyCTHK
38MHHYTHX MHOMECTE, AMAMETDH KOTODHX CTPEMATCA K Hyam, HMEST He -
nycroe nepecedenne. {JuamerpoM MHO®ECTER A B HODMHDOB&HHOM MpPO-
CTpaHCTBE HOINBAETCA WHCJO
Cl(A) = duUp nx-y )
x, ysA )

2. Jwbas nocrenopaTeNEHOCTh B3AMKHYTHX BJIOKEHHHX HADOB HMEET
o0y TOUKY.

54. lipupecTy npuMep B 5aHAXOBOM NPOCTPEHCTBE CHCTEMN 38MKHYTHX
BIOXEHHHNX OTDAHWUEHHNX BHIYKARX MHOXECTB, HMEDDUX NyCTOe nepeceue-
HHE.

55. Hycrs Xo - moanpocTpaHCTBO CenapalenbHOrO HOPMMPOBAHHOTO
npoerparcrea X . Jowasare, uro X, - cenapaGensHo,

56, HoxasaTh, UTO HOPMUPOBABHHOE NMPOCTPAHCTRO HecenapabeNbHo
TOIHA ¥ TONBKO TOrA8, KOS B HEM CYuECTBYeT HeCUeTHOe MHOXECTRO
nenapHo Henepecekapuuxca mapop paauyca I.

57. lHorasars cenapacenbﬂoewb NPOCTPaHCTR:

e, , ¢, Coa,8r,Cla,81 ,HID), & (1spseo) %, ecan
1epcoe , €, Lpta,gj , Lo(R) .
58, Jokasarb, uro mpocrpaHcTBa Ce o, Miafl, Lora,bs,
L. (R}  necenapaGenbsu.
59, PaccmorpuM Ha npamofl auHelHme npocTpaHcTBAal
1) C/R) - rcex orpaH¥deHHHX HenpepHBHHX QyHxuuh;
2) C.(R) - scex nenpepupmux gynxrm#l, y KOTODHX fi/‘z’ xt)=0
3) (,(R) - Bcex PUHUTHEX HeMpEPHBHIX dyuruit,
(Pyurums HasuBaeTcs QUHWTHON,@CHHM OH@ paBHa HyaD BHE HGKOTOpOPO AH-

Teppaia).

B stux fpocTpaHCTBAX BBOSHTCA HOpMa&
HXH= ou.p 5 I& BYIR

-e

Byayr a¥ yré43aHHHE NMPOCTPAHCTBA TONHEMK, CenapatenbHUMU?
60. Anrnmorea au (o (R) w C,(R) nopnpocrpancreemu 8 C(R) 2

61. He mromecTBe HenmpepHEBHHX QyHKUnH, AMEOMUX OPPBHHUSBHHOE H3-
MeHeHne Ha [, §1 , BBEfeHa HoOpMA
"X gy = FITEGE roc(tdl + Y xit),
JokasnTbh, UTO MONYUSHHOE NPOCTPAHCTRO ABaAeTcs GaraxopuM. Cenapa -

SeAnKo M oHO T
£2, B nunefsom mpooTpanerse dynmipit, HMemmMX OTPARHUUSHHOS M3Me-~
HOUME MR T10, b1, RRCLeHH HODMM:
Lo



—%

8 8 1
D) = Voxcts+ ( §iccti®at)” ;
- [€3

3

g 2
- : »
2) Wy =ixcecdl ¥ C\‘/x(t)*(aj/x(f}/*’d t) ",

Jokasars, uTo AMHERHOE MPOCTP&HCTBO CBHAXOBO OTHOCHTEILHO BBEASH-
HHX HODM. '

2. CPABHEHHE HOPM

TiycTh Ha NMHefHOM NPOCTPAHCTBE X  ONpEeiencHH ABO HOpPM: l-il,
N, , bymem rosoputb, uro M-, cuawHee H-Uy (WM =40l )
8CIM TOTMONOrWA, nNopoxnaemaa #-/, B X , CHAbHES® TONOAOrHM, MO~
pomnaemolt i, 8 X .

Ina roro, uroSu -4, Owna cuibHee # - (I, , HeOOGXOAHMMO U JoC-
T&TOYUHO, WTOCH CYHMECTBORANO >0  TAKOe, UTO # X/, € o #2CH,
pag seex xe X .

Be HOpMH w-4, W N-l; Ha OBHOM W TOM K& JHHElHOM NPOCTpaH-
CTBE HASHBAOTCA SKBHEAJIEHTHHMW, €CJM OHM NMODPORLAWT OfHY ¥ TY %8 TO-
NOJOTHD,

Hopmw w-w, w -/,  OKBHBE&JEHTHH TOIL& M TOALKO TOIUR,KOl-
L8 CYyMeCTBYDT TAKHE UHMCIA >0 W B>0 , uPO MIAA BCEX e A
PRk, s UH, s LN, .

JuHelinue HOpMMpPOBaHHNE mpocTpaHcTBa X M Y Haj OfH.: M
TeM ®e noner: K  HASHBADTCA MIOMODHEMU, €CHd CYMECTBYST B3AUMHO-
OBHOSHOUHOS B3AMMHO HENpEpHBHOE JMHERHOs® orofpamexue X Ha Y

Teopema, Beaxoe 7 - meproe AuHelHOe HOPMHUPOBAKHOS NPOCTPAH-
cTBO Hap noneM X MaomopbHO mpocTpaHeTBy €,  Hap nozem A
I, HoxesaTe, 410 # /A% 4ty TOPO& W TOABKO TOP[la, KOUJ8 K3

HXn =2t —+0 CHENYET #Xm — Xy~ 0,
2. Ha nmuuefiHoM mpocTpaHCTBE X SA&A8HN NEE DHBUBAJEHTHHE HODMH, M
B ogHoft ¥z Hux X -~ Ganaxobo npoctpaHcTro. Joramarts, ure X gead-
eTcs GaHAXOBHM NPOCTDAHCTROM H B ALYT'Ofl Hopue. .
3%, JorassTs, UTO €CHM 0PS CPSBHMMHE HODUH B JMHENHOM NpOCTRAHETEHE
APeRpPaWBnT ero 5 6AHAXOBC IPOCTPEHCTEO, TO BTH HORMN SKBABAIEGHTHH,
4, Nyers Z~ XxY | rge X w Y jussbHme HOpMupOBSKRNG Npo-
crpsHeTre, 2=¢<.u0e Z | fonazaTh, Gro

1Y & grapsecy aesuel

W HOPMBLGUSEHEM NPOCTEEHRDTEGH DTHOGH-
TENRHD HODM ’
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2) BCS 3TH HOPMH BKBHUBAJIEHTHH;

3) Z - Gamaxoeo mpocrpaHcTBO ecaM X M Y - Ganexoex.
5. Nyers Ganaxoso NPOCTPAHCTBO X M30MOPPHO HODMHDOBAHHOMY MPOGT-
pascrsy Y . JoxasaTs, uro Y - cauaxoro NpOCTPAHCTEO.
6, Moresars, uTo BCAKOE xone‘momepnoe HOPMMPOBAHHO® NPOCTPAHCTRO
ApnAeTCH GaHAXOBHM.
7. JloxasaTh, uTO BCAKOE KOHEUHOMEDHOE JAMHEHHOE MHOTO006pasMe HOPMM-
POB&HHOIO NMPOCTPAHCTBE ABIAETCA €U0 NOANPOCTPAHCTBOM.
8. liokaxuTe UTO B NPOCTPAHCTBE HEMPEDHBHHX HE re, 83 PyHxuit HopMA
1xH, - ;}%‘% fx(t)! cuIbHE® HODMH //x//,=af/x(ufdt , B 3TH HOpMHM

H® SKBMBAJIEHTHH m
9. B npocrpancree [ ta. bl BROfeHN TPH Hopwm:
(4
WXl - f max jx "),
Prrd

ta, 87 k)
FxN, = max {maa: ;x (t ],
LR Ry 2 .81
WXH, = trnex / xltJ/
) Loy, 61
Cpepnnre MX.

I0. JoxamuTe BKBHBENEHTHOCTH HOPM!
1) » npocrpascrse HenpepwsHo pudfepeHIMpyemux Ha [ ¢, 31 dymrmt

NXH, = ma;; /x(tJ/ + g&aga]c/ac{t}/

Mol = fxee s/ + haﬂgxtxtt)/

hxt, = man (1octt)] + roc(EIl ],
ey —pwga: 1a(t)] ¢ J rx(t)ldt ;

2) » MpoCTpaHCTRe ABAXAH HENpEPHBHO Au(ixbepenunpyem na ta, b
Pymamht ey,

nxi,
ph, =
"Xy -mngac/x(éll #0J qxlE )1l )

I1. B npocTpaHCcTB® HEIPEDHBHO ,unq@epeﬁuupyem Ha L@, Bl dyuxyuit

BBEIIEN HODMY /

{ . .

ETI = [ Creetnt® i’ Jop ]
4]

S ax s x™r,
k=0 [, 8]

[t + 1 el + nLoge [xcEIt,
Jx o}, +mo§.x/x_(t)l + m%x/xlt)/,

1]

X

12




[lpopepuTe aKCHMOMN HODMH. Dyfjer aW 3T0 NpocTpaHCTBO OAHAaXOBHM?
12%, B npocTpaHcTse HempepusHO AuQQepeHIMpYeMHX Ha [, 57 dyHxumit
CPaBHMTL TORNOJOTHH, NOPOEJAEMHE HOPMAMH NpocCTpaHeTs: Cra, &7,
Crad, wy'ca, b).
13. fyers X - GeckoHeuHoMepHoe nuHefiHO® LPOCTPAHCTBO, HA KOTOPOM
safaNe fBe CpRPhHMMHE, HC He OKBMBANEHTHHE HOPMH . MOryr au onu GuTb
SKBHPANCHTHNMY HA GECKOHEUHOMEpHOM JuuefimoM mHoroofpaamu Xec X 7
14%, JokasaTh, uTO BCAKOEe NMoampocTpaHeTBe B C o, 4), COCTOANEE M3
Iudpepennupyemux PyHxuuR, KOHOUHOMEPHO.
15. Jloxazath, UTO HODPMH

,
B = e (O(E N K yoc i = rigege (ix(E)]+ FX(E))
re, 81 rec, 8]

HE6 BKBHBAJEHTHY HY HE KAaKOM GECHOHEUHOMOPHOM AHHORHOM MHOTOOSDRAHK
HenpepupHo ubPepeHmpyeMux Ha e, 67 Gymuumit,

Jlorasars yreepmpenns (16 - 18):
16. Hu ofiHO M2 BRADUEHMA LQKR“)CL,(RQ)- L,(R" e L, ‘:Rn) He
HMEET MBCTa.
17, Lgra,biclpco, b5 w Lyra,Bi#lpca,bl,a0am 15P<gs oo,

8 it e Sttt
8. (uf g dt ) \(“j T )

,ecIM 18P sq <o

¥ xe L‘}z-'a,gj_ ,

I9. ipu xaxve P 8 ¢ Clpc £y 2

20. Ha mmomecTse Becex aneMenToB W3 (s  CDABHMTH TOMONOPHM, NUPOXAS~

eMue HOPMaM# NDOCTPAHCTB f,o H Lo ,ecam 1sp<@soo

Ha#iTyt saMuraHHe B9TOPC MHOXECTB& B TONOAOPHH fg .

21. Ha MHoxecTB® BCEX BNEMEHTOB HB L?ca, £3 cpapauTh TOmOROTMU,

nopongaense HopMamn mpocrpaHers L, ra. b1 m Lyca, g7, ecan
1sp<qg < eo , HaliTH 3aMuKaHME DTOT'0 MHOMECTE& B TOMNOJNOTHK Lo 8y,

22, B npocrpaHCTBe (QyHKLMA, MMEOIMX OTDERHMUEHHOS WOMEHeHWe e | &, b |

JOKABATL SKBHBAJIGHTHOCTb HODM: ‘

8
Py = Jciee)? + }' ESS P
- ff .2 , ,'g s e
- 'L kot S it ) pE {5 P < oo g
o .. , é, , ;L ” Yo '
/'/K/fa moptiey Y e Vot j/x(~_{li¢:>()f) ! upw  Ts s 5

3



3. KOMIIAKTHOCTL

[ 2N

Mromecrso ™M B HOPMMPOBRHHOM NPOCTPAHCTEE X HaBHBAETCH
ROMNBKTHHM, €CHHM Jn6af MochefoBaTesbHocTs X. € M comepmur nop-
NOCHefOPATENEAOCTE X, , CXOAAMYDCA K X e M,

BeAxoe KOMNAKTHO® MHOKECTBO OIPAHWUEHO M 3&MKHYTO.

Muomectso M B HopMMpoBaHHOM npocrpatcTpe X H&SHB&ETCA
NPENXOMIIAKTHEM, €CAN ST'C 3aMHKAHMEe KOMIAaKTHO B X .

Muoxecrno M B HopwupoBammOM mpocrpaHcTBe X Ha3HBAEBTCA
BIIONHE OT'PAHKUGHHBM, €CJHH JAJA BCAKOrO £>0 CymecTEyeT KOHEUHas

€ - ceTh, T.€. KOHOUHOS UMCAO DJIEMEHTOB {x:37e X TAKHX, UTO
P1 c L/ Bix,,e) .
opeMa Xayepopda. A npeakoMnaKTHOCTH MHOXECTE& M g HOp~
MHPOT8HHOM MpPOCTPAHCTES X  HeoGxopumo, a B cayuse noakoTH X u
JNOCTATOUHO, uTOGH OHO OHWIC BIOJAHE OTrPAHWUSHHHM,

Teopewa Apnesns. Muomectso MecCra, 8 NPEAKOMIAKTHO TOrGA M
PONLKO TOTAH, KOTGA OHO OTDEHUYEHO B Cra.bi u PaBHOCTENEHHD He -
NpepHBHO, T.€. AJIA BCAKOr0 £>0  CYWeCTBYeT §>0 T8KOE, UTO
Joc(f) — x(t')i<e pam meex ¢, t'ero, 81, it-¢1<d y peex

xe M . '

I, flpuBecTy npuMepH:

1) BnOAHe OrPBHMUEHHOrO, HO He NMPERKOMIAKTHOIO MHORXECTEA;

2) NpeiKXOMIAKTHOrO, HO He KOMIBKTHOPQ MHOXECTES. .
2. JoxasaTh, UTO AIA NPESKOMNAKTHOCTH MHOReCTBE /*\ B HOPMMPOBaH-
HoM rpoctpaHcTBe X HEOGXOMMMO, & B CYuRe MOTHOTH AOCTATOU-
HO, CYmMeCTBOBaHWe OAA BCAKOro .£>C NpemxoMnaxTHot € - ceTx, T.e.
TAKOro NpefKOMIAKTHOro MHomectea A< X °, uro MC“B( x,e).,

Joxazare yreepmuenua (3 - I0 ):

3. Meomecrso Me 5: TIpeKOMIAKTHO TOTAA M TOJAbKO TOTMA, KOTHA OHO
OTPBHUUGHO B é’: . : '

4. Maomeereo M < (o npejiKkCMNaKTHO TOTJ& M TOABKO TOrja, Korna
OHO orpsHuMueHo B C, W pnAa Beakoro €>0  cymecrmyer eV ra-
xoe, uro /E,./<E& BEA Beex N>/, ¥ peex x=(§,, &, .)JeM .
5, Muomecrso Mc €, npemKOMN&KTHO TOTEA M TONBKC TOPA&, KOTAa cyue-
CTEYeT JJIEMEHT  X.= l;“’,g;’,.“) raxolt, uro /&, / < /%)) pam
BCEX ‘¢ W Beex x = (§, §, .

6. Muomecrmo Mec npe;momna}c'mo TOrZA W TOABKO TOrA&, KOTGE OHO Or-

paHrFueHo B C W QNA BCAKOPO E£°0  CYMECTBYET /M€ N paroce,
I4



uro 1§,- §,/<&  pas Beex o, P o s, H BCEX oc:(§ & )
xe M-,
7. Muomeerso Mc €, (fsp<oo)  NPEAKOMOAKTHO TOTAA M TOABKG TOI-

88, KOPA8 OHO orpanuueHc B (p M Qs BCAKOTO £>0  CYmMecTBy-
er me N rakoe, uro 3 Ik (< g AAR BCBX X=(y & )
xe M . S M

B. Muomecrso Mc Lp[a,5] ({sp<e0 ) DNPOAKOMIBKTHO TOLAA W TOlb-
KO TOTf8, KOTAA OHO OIPAHHYEHO B L.Pl e, 83 ¥ paBHOCTENEHHO Hempe-
PHBHO B CDEHEM, T.8. IJA BCAKOrO & >0 ‘ cyuecTeyer é>0 T8 -~
Koe, ufta

8 P
C_J Jacltehi-xct))lut <&

DAA BCEX A Takux, uyre 'h/<d | o Bcex e M {cunTaeM
x(tj= O , ecnd & coa,b) ). (Hpurepuit M.Pucca.)

9. Muomeerso Mo Lp e, b1 ¢ fsp<oo) NPERROMIIAKTHO TOPLE W TOABKO
TOrjfia, KOTJl& OHO orpaHuueso » [.pf, 57 4 QAR BCAKOrO £ >0 Cy-
mecrsyer O >0 axoe, ur0

Ira, (#1-xcctriPadt <&
o v :

AR BCEX A Takmx, uro O<h s § , wBcex xe M , rue
t+h

x, (t)= ELE{J}LAI(T)C[/{:

(cuuraeM o (t)=0 , ecam +& ro, 6] ), (Kpurepug A.H.Kommorcpo-
BB, ).

10. MuoxecTso Me L P(R ) 4 Spea) npegxounax-mo Torga B TONBKC
POPS, KOG OHO OIDAHMYEHO B LF(R) ; DABHOCTENEHHO HENPEPHEHG
B CpefHeM, T.e. LUA ECHKOTO £ >0 cymec-rnye'r §>0 TAKOe, HTO

J ixcteh) - x(e) Pt < &

L8 Bcex h TAKUX, uro [hl< d , # Bcex xe ™M ; naa ao6o-
ro € >0 cymecreyer uMcao A rakos, uTo
oo <A

ity Pat + [ 1oxet)iPat <

A -ea
s BCeX xe M .
i1, &popuvﬂuposafx‘-b KpREepsl MpegKOMIBKTHOCTEH mwmecna’ M & pe—-
cmpenﬂ'rse C'ra, 8y,
I2. Joxgzars, UTO NpEsKOMNAKTHOCTh MHOXECTBE B KOHEUHOMEDHOM JMHef-

HOM I‘C};MK;DGE&HHOM NPOCTPRRCTRG DKBUWBAISHTHA 670 OrPABHUSHHOCTH,
15
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I3. JoxesaTbh, UTO MHOXECTBO MONMHOMOR CTENEHH HE BHIE /T  KOMDAK-
THO B, ‘C re, £7 Torpa ¥ TOALKO TOTAA, KOIAA MX KOBEHDULMEHTH OrpaHy-
UeHHW B COBOKYTIHOCTH,
14. TpenxoMmnaxTHH X chefymiuue MuoxecTsa QyHrLMA B MPOCTPaHCTRAX
Cro, 41 5 Lpt0, 11 ({fsp<oes): N
I)x.=t", rn=1,2,... ;2 x,=(xt}) [ r=rn2,. ..
3) xn=dnnt, a=12... 3 4) x,=dn(t+rnl, n=1.2,...
BY x, =et*, «eR 16) =% | seR d>0
b)) Xyo=¥hdt, 4R ?
15. Jloxasars, uro map Brx., 23]  u3 npocrpancrea (. ra, 81 npen-
xomnakTeH B npocrpanctee Crow, 8], Byner am on xomnaxrssm B (ro, B3¢
Ih. Herme M3 caspynmux MHOXECTB NPERKOMNAKTHH B npocTpascree Cfo,1]
KAKUE HOMIAKTHH
D fxeC'to11: 1xitri<B,, /1x@)s B, }
2 { xeC'co11: 1xid, ) sB. , (Xt} B,f}
) { xce CPro,17: tax(t)isB,, 1HCENS B, !
)% { xec¥ko 1 1x@is 8o, ix@Ns8,] ;
8) {acec?o, 171: 12G¢I1<B8,, X(t)=8,§ 3
8) {oce Cro ¢7: 1octdsB, 1%t )~ xlty)/sLhilt,~¢,[};
3] {xec'[o,fj: I(t)=ojté/{t)dt, /g(f)/sB} ?
17. Rorasard xomnaktHocTh B (co 17 CHOAYNUMX MHOXECTR:
DixeCleota s vy, o= ke racce)*)at <1} ;.

o we

.
’ »

X@)/<By}

L]

.
2) {xe Cleo,13: Jiohtt)i%dt s 4, 1<peceo, 1x)Is1]

I8. Bymer nx map B(x., v) ua mpocrpancrsa (e, £] npegroMnaxTHEM

B Lpre, &3 npy kakom-auo p 24 7

19. llpegroMnaKTHH A¥ ClefyDOMe MHOXECTBa B npoctpasctee L..co, 11 :
I) x o= t*, 44 ; Dxt)=drrt |, R=H2,...
& *
3) x(t)za.f yreidle , tae J igcottdes A H
4) Xnl) <(Cht)" . m=iia, ... 9

20, MpemxrMnaxTHH N CIeRyOmHe MHO®ECTB& B npoctpeHcrse [, (R)
D) o= T e R
_&-(,
Te{t+ p)?
21, Banuncougom B npocrpaHcTee (, HABOBEM MHORECTBO BCEX MoC]e-
,mma'renbﬁot\:meﬂ x=0%,,8, .. )= €, , YnOBIETBOPHAKUMX YCIOBHD

fisd .2
/e i_&b 1"<4 , rue .0 REARIHAR [OCARAORATENRHOCTE, A
P4 (a7

16
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K@KMX nocreposarenbHocTeft {a;f’ BANMICOKA MPELKOMNAKTEH ?
22. llapaanenenunesoM B NPOCTPBHCTBE €, wB30BEM MHORECTBO BCEX MO~
crefjopaTenbHocTel x=(%,,. %, .. )el, , YNOBJIOTBOPARIMX YCAOBUAM
t§. (=a; , rpg >0 38A8HHAA NOCASHOBATENALHOCTb. IIpH Kakux
{a:}” napannenenunen NpejxOMNAKTeH ?
23. Joramure, uro eguuvumut wap SBro,7]7 B €, Henvsm nokpurs
KOHEeUHHM YMCJIOM WapoB paguyca o , ecaw O<dL < 1
24. [loka3aTh, UTO BHNyKJIAs OGOJOUKA HOMIIARTHOT'O MHOWGCTEA B GaHaxo-
BOM NPOCTDBHCTBE ~ KOMIAKTHOE MHOXECTEO.
25, Mlyers  Xo - NOANpOCTPAHCTRO HODMKPOBAHHOTO npocrpaHcTea X
Xo# X . Jloxasars, uto jas apforo € >0 cymecTsyer Y ¢ iy~ 1
TaKo#, uTo # x-yu#>1-E ansg Bcex xe X,
26. lloxasaTs Ha npumepe

-
x:CL—_4’4J Y Xn :{DC({')ECE»I,JJ !J;/{)D/f:ajx(f’)df],

YPo nocTosHHyn 1-& B 3gjaue 20 HeabdA BAMEHHTH Ha .

27. JlokasaTh, uT0 B (ECROHEUHOMEDHOM JUHEHHOM HODMMDOBEHHOM MpPOCT ~
pascree cpepa S,(0) copepmuT cueTHu)t HAGOp BAGMEHTOR {oc; §
TAKHX, UTO # .~ X;#>%y DNPR (#J . ‘

28, foxasaTh, UTO HOPMHMPOBEHHOE NMPOCTPAHCTBO KOHEUHOMEPHO TOrAa K
TONLKO TOrRA, KOI[R erc eauxuunas cpepa S,(0)  KoMnakrTHa.

4, 3AJAYA O HAWIYYEEM IPYBMEEHHY

PaccTOAHMEM OT TOURM ~ X o MHomecrsa A B HOPMHDOBSHHOM
npocTpaHeTEe X HASHBRETCA UHCHO '
piex, Ay = nd wx-yu .
yeA .
ToOBOPAT, UTO PACCTOAHMO OT TOUKM X  go mHomecTsa A xocTu-
RHMO, €CAM CymecTEyer onemeHr Y e A raxoft, uro P, A)=ix-y"il.

ONEMEHT g‘ H83HBAETCHA OJCMEHTOM HAMJIYUNOro NPUOIMKEHMA X ane~-
meHramn A,

Paccrosnnem mexny mHoxecteamn A u B B HOPMMPOBSHHOM PO~
cTpaHeTBE X HASHBRETCH UNCHO

(A B) = inf wx-gu.

xeAd, ‘463
Paccrosnue mexny muoxecteamm A u B gocturaerca sa nape
rouek x€ A, y'eB ,ecam p(A,B) = woxT-yth,

HopmuposarHoe npoctTpaHcTBo X HA3HBASTCA CTPOrO HODMULGEAH -
HHM, BCNM OpH X ¥ O, Y + 0O PABSHCTBY wx+ 44 = yx i « 114l
17 ’



BOSMOXHO XMub HpH Y= X | rge oL >0

.
Jorasatp yrBepwgenus (I - 6 ):

I. fexyv=pix,A) HempepwBHOe oToCpamenue X 8 I .

2, lna soboro £>0  mHomeerso {xceX:pix, A)cel  OoTKpHTO, @

suomecrBo  {xeX: pixX,Alsg}  samrHyTO.

3. @tx, Ay =pUx,A), _ o

4, oA, B)= P(A,B)=pA,B)=9(A.B), B

5. ptx,A)1=0 TOT8 M TONBKO TOTAE, KOrga X & A .

6. ©¢(A,B)>0 ,ecam ANB=¢ | A - npeproMmnaxTHOE MHO-

®ECTBO,

7. [lpupecTn NpuMep BHOYKANX MHOKECTB /A u £ rakux, uro
ANB=¢g u 9(A, B8)-0. -

8. A u B - punyxaue orpanuueHHume MHowecTsa, ANB= 4

O6AsaTeNbHO JaK PLA,BY>0 9

9. Bcerpa nu ROCTHrEETCR PACCTCAHME MEWLY TOUKOM M 3&MKHYTHM MHOXQ-

CTBOM B HODMMPOBAHHOM TPOCTpPEHCTBE 7

10, Myers A u B - koumakruse sHoxectea B X . Jokasars,

YTO pPACCTOAHWE MEeXAY HUMH JOCTHI'a@TCA Ha HekoTopoll nape Touex.

11, JloxaxuTe, YTO B HOPMMPOBAHHOM MPOCTPAHCTBE NOCTHISETCA DPRCCTOR~

HUE OT TOUKM JO NPOHIBONBHOTO KOHEUHOMEDPHOIO MNOJNPOCTPAHCTEA.

12, llpusecru npumep, fokasHBADWKA, YTO PACCTOAHKME OT TOUKH KO BH -

YKAOPO MHOXECTBE MOXET Pealn3cBaTLCA K€ GAHHCTBERHEM OODR3OM.

13, Dyers ~ X, - NOANPOCTPAHCTEBO HOPMMDOBAMHOIO NpocTpaHcTsa X

M CymecTByeT 6OJNGE€ OJJHOIC 2JIEMEHTA HAWIYULETo NPHCAMXEHMs X  ane-

mentTamy X, . JlokasaTh, UTO TAKMX BAEMEHTOB GBCKOHEUHO MHOIG.

I4. llycrs wroxecreo Ac X  ofiagser ciaenyouuM ceoficTBOM: JIA BCA-

koro x e X  CymecTByer B TOUHOCTH OfMH oiemeHT Y = A Hawmyu -

mero npuiwsenua. Clefyer AW OTCOA8, UTO MHORECTEO, A  BHAYKIO,

3aMrHyTO ? . . .

15, JokasaTe, 4TO MPOCTPAHCTEO X asngercs CTPOI'0 HOPMAPOBAHHHM

TOrj& ¥ TOAbKO TOTAR, KOPAg cepa S, (?) HE COREDPKUT HHKAKOTO OT-

| pesxka. )

I8, Joka3aTh, YTO B CTPOr0 HOPMMPOB&HHOM NPOCTPAHCTBE X LA Kax-

poro e X ¥ Kamgoro NOANpocTpaHcTBa X, MOXET CYmECTBOBATH HO

fones CNHOND SAEMEHTE HBRWIYUNETo npnbawmeHun o  onementamk X, .

17, Tlogaxute, UTC MPOCTPEHCTPA E": s Oy Lo B, LR

CTPOTD HOPMAPORAHHES, €CNH (<D< o, 3 uet, BLEH P .

(

[ - .
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I8. Mokamure, uro npoerparcrsa C. , € , Cra, 81 , Vra, 83 ne
ABIADTCA CTPOPO HOPMUDOBAHHHMH.

19%. floxamuTe, UTO BO BCAKOM CENAPAOENHHOM HOPMMDOBAHHOM MPOCTDAH-
CTBE CYNECTBYET CTPOTas HOPMA, OKBMBANGHTHAA WCXORHOM.

20. B pemecTBeHHOM NPOCTDAHCTBS o HANTH MHORECTBO BAGMEHTOB HAM-
Ayumero npuSIUmEHUA dneMeHTa X = (4, O) 3eMEHTAMM MORNpOCTDAHCTEA
X,={xe ot x=(0, 5,17 .

. 21. Mokaxure, uro nas scakoft dynxmum x(t)e Cea, 81 cymecTByer

sneMeHT Hawnyumero npuGammenua P(T) |, npunagmemamu#t noanpocTpan-
erey £B_,C Cra, B) Bcex MHOrOUREHOB CTEMEHW MeHbDE, ueM ‘v .
22. Hafipure paccTosAHve OT BJIEMEHTA t"e Cro, 2 JI0 TIOANpPCCTPaHCT-
ra P, npu =4, 2 .

23. B npocrpauctee (o, /] PBCCMOTDHM NOANDOCTPAHCTBO
Xo={xtt}eCro,41: x(0)=0}. fyers x(t)=1 . Onucars MHOWecTBO
BNEMEHTOB HAWAyumero npubauxeHus o onemesramn X, .

5. I'WIBBEPTOBH TIPOCTPAHCTBA

Juneftinoe npoctTpaHcTRO X nap nonem A=K _wm C  uasumpaer-
CA NMpeprwibOGEpTORNM, ecnv Kaxgoll nape ero siemeHTos X, 4 mocra-
BJIEHO B COOTBETCTBHE UMCIO (.U ) M3 NONA A ,ynomnerTsopAvmes Cne-
JynmuM aKcHOMaM: : :

IN(x,x)>0 |, (x,x)=0 TOr'J& H TONbKO TOUQ&, KOrAA X = O .

2)(3:..%7:4)- (g, %) 3

Nhx,ygr=A(x,4)

4) (x+y,2) =(x.2) + (4,2},

Yueno (X,y) HA3WBAETCA CKANAPHWM nponapepneHueM. M3 axcuom cka-
JIAPHOrG NpPOM3BejileHuA clefyeT HepapeHcTBO Komu-ByHsrorzkoro

ux.gv)/ls (X.X)e (Y, Y.

[lpearunbGepTOBO MPOCTPEHCTBO ABJAAETCA HODMMPOPEHHHM, TEK HAX
CKANAPHO® NPOM3BEleHME ONPEJEeNAsT HOpMy #axl = V (o, x) .

TlonHoe OTHOCHTENBHO 3TON HOPMH NMpPeArunALGepTOBO NPOCTPAKCTERC
HB3HRAEGTCA I'WILOEDPTORHM M O6C3HauaeTca Gykmof H .

Hopnpocrparereom upenrnanfeprora npocrpaucTsa X Oynem HA 3K~
BATH 38MKHyTOe JKHelHos MHoroofpasue u3 X .

JeMeHTH X ¥ 4 W3 npesruanfeprora MpOCTPAHCTRA X  na-
3HBANTCA OPTOTOHBNBHEMY, :!:.Ly. , ecan (X, 4) = @ |, MupomecTBo a718-
menrop 2 X ramux, uro (2,%)=0 paa anGoro xe Me X | ofoaunaus-
aTcA /"\l ¥ HA3WBAETCH OPTOrQHAJBHNM RONONHEHHEM MHOKECTEA M

19




Teopems. Myers M, - nopmpocrpancrse 8 H . Torge H  amas-
eTca OpTOroHanbHOA cywmumoR mogpocrpekers  Ho w HY i H-H.@ H.
1.8, I0OOR anemeHT Xxe H  [ONYCKAST SOMHCTBEHHO® HPEACTABAGHHES B
BUOS X = y+ X s rae yeH, , Ee H, )

SMeMeHT '  HA3WBRETCA NPOGKLUEH BAEMEHTA X K& NOJNPOCTDAH~
ereo Ho .

- CucreMa HeHyNeBHX SIEMEHTOB { .} , +€ A  HB3WBAGTCH OPTO~
roxsaubHOl B X, ecan (X, ,Xg)=0 npu dJ4+A8 2 H OPTOHODMEIN b~
Holt, ecau

(xd,'xp)={{ mpr LB,
0 nmpr AL#S L

Cucrema saeMenToB { x. 1, d& A naswseerca noguod B X,
ecAy 2aMuKaHWe ee JuHelHoR ofonouyxku < {xu] > cosnspaer ¢ X .
Noaxas oproroHansHaf (OPTOHODMANIbHAA) CHUCTEMA HASHBRETCH OPTOTOHANL-
#aM {opronopManbHeM) Gasmcom B X . MomHocTs OpPTOHODMENLHOTO Gaark

Ca HESHBAETCA pasMepHocTbD X it oﬁosuauaemca dirn. H .

[lpearunsGeproBu NpPOCTPEHCTRA X x y MaoMOppHE, eCHH Cyms-—
CTBYET BISMMHO-OJHO3HAUHO® JuHolHoe orofpamenve X wa Y, cox-
paHADNEE CKANAPHOE NpPOM3RejeHua.

1. HokesaTh, uTO B ONpepeneHMH MUabOEPTOB& NPOCTPaHGTEBA &kcHoMy 1)
MORHO SEMEHHTH HA &KCHOMY:

(X, x)2 0O s K3 (X, XI=O ciaenyer xX=0 .,
B npeg'mabBepTOBOM MPUCTLRBHCTBE NPUBEPHTH ToxgecTBs (2 -~ & i
2. uxeyats dx-gata2inxcnt ¢ st ) {puaBencTBo  napainesc-
rpaMmma) .
3. Rex g = axsyht — ot , eenw A =R
4, 4(x,4) = i syt - pxe g A g aé,//f-»- ¢ ;é///z ,8CIH
KL {NOAADUBALMOHHSE TOXAECTED) , '
5. W~ et ng-ght e Litwe-gpt e g nz - Tpd gt (romgecT-
BO Anomncuwa) . .
6. ot o+ /fg//z = Hxe YH » senw Ly (reopema [udaropa),
7¥. lovasars v NPENrHAEGEpTOROM IDUCTDAHCTES h*’}/akchuu Orcnomen:
Hx -3 ﬂ””-\‘}"' Ly & - é VT E ”-.f" ~2H - d .
B HEM PEEJHOYETCed papescyee”
. foraunTb, UT0 B AKHERHOM HOPWHDOBSHEOM NMPUCTUelioTEE A MORHG
FLegrH CHENADHOG NDUMBEENEHME, COrZacywdeecs o hopuuil 5 X ,f.e.
gakce, Wro  # VA= NTREY ) wOTNA M TONBKO TOILA, KO
vy BRIOAHAETCA PABEHCTBO NBLANNRRGTTS ¥ia
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Jowvasare yreeprieuna (9 - 10 ):

9. CranspHoe npovaBenesde B NpeArwib0epTOBOM NPOCTPAHCTEE HENpPEepHB-
HO MO COBOKYNHOCTH NEPEMEHHEIX .
I0. Ecau npepruwib6eprToBO NpPOCTPAHCTBO HE ABIAETCA MOJHHM, TO B €ro
MONOJHEHNN MOXHO BBECTU CKAJIAPHO® NPOM3BENEHUE TAK,UYTO OHO CTAHOBHT-
CA rWILOEPTOBNM [IPOCTPAHCTBOM.

NpoBepuTs, urTo crefypine auHelHHe TPOCTPRHCTEA ABAANTCA Wik -
Geprosumy (II - 16):
IT.- £" co cKanApHuM MpoM3Ee/eHHEM

(DC’?”:?: §c'5c
A x = (5,5, a8, Y=Cb, by ha),

I2. a2 CO CKEJADHHM IPOHM3BEJEHHEM
¥k b

( . L = L .

* J) (=4 $‘ ?'-

onA 3C=(§4,5§2,...J ,y.r—(@,bl,...) .
13. L,ra, 87 co cranfpHeMm mpousBeneHueM

8 -
(x,(L/)=af xct)yle)dt .

14, L, (R) o CHKSJIADHEM NPOU3BOJEHNEM
(x,y)=Joct)ylt)cdt .
'Y A Y
15, B - nuneRlnoe npocTpaHCTBO, MONyueHHOE TPH NOMONHEHH NPOCT-
paHeTEa B, -~ BCeX TPUPOHOMETPUUECKMX NOJMHOMOB (T.8. KOHEUHHX

anHefHuX koMGHHaLMME fyHKUuf ettt , t= R ) co CKAJIAPHEM Mpo-
N3BEEHAEM :

: = Cirm L t) g(f)dt

(>, Y ) ;g?:g e i.r( Jg( Jd t,
16, H. - auseftroe npéchchTBo komrnexcHex ¢yHxiuit, onpenenen-

HuX Ha mceft umcnorolt npamo#f, mmemyx He Gojee UeM CUETHOE MHOXECT~
BO 3HRUEHHMH, OTAMUHHX OF HYyAS, TAKHK, WT0 J jxl11° <o . Cra-
: t

nApHoe nMponssegenne B H.  onpegenenc no gopmyre
rx.y):g x(t) ylE).

17. JloxesaTb, uto npocTpaHcTRa O u H. HecenapaGenblH.
I8¥. JoxasaTh, uro 53  COmEpXMT NMPOCTPAHCTBO MOUTH MEPUOZMUECKHX
HetipepuBHux fyHKIMA, T.€. 3eMuxaHHE 8, no paBHoMEDHOR HopMe
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flocn = M‘-P“"T“t)’ , HO He COBNALAET C HUM.

I9. Hoxaanrb, uto ® HOPMUDOB@HHHX NPOCTPAHCTEAX Co c
Ceadi, Vew, 81w &8 7 &,, Lo(R) ,Lpta,bs npup#e

‘BN b3A BBBCTH GHSJIBDBQB HPOHGBB,D‘BHMB, comacymmeecs C HOpMaMi HTHX

IpoCTpPaHCTB.
?O. Doxasarh, 4TO CAeAylmHe AMHeRHNe NpOCTPaHCTER ABNADTCA Npef -
THALGEPTOBHMY, ‘HO HE IMALGEDTOBHMA:

1. MHomecTBO BEmMECTBEHHHX HENpPEPHBHHX HE re, B gynkusit co
CHAJIAPHHM NPOHM3BOJEHHEM ‘

(%x.4)= Sx(t)g(t)ctt

2. MHOReCTRO CYMMHpYEMHX NociaefoBaTeNbHocrelt KOMILT@XCHNX UMCeX
CO CKANAPHHM NPOKIBEXEHNEM;

(x’3)=£‘§¢-?; o
Mycrs X - npemruasGeproro npocrpancreo, M u AN - nomasio-
wecrea u3 X, JlokasaTh yreepmgenus (21 - 24)
2I. M' - nopnpocrpamcrso 3 X .

2, M7 =<M>

23. Eeiu Mc N, 20 N e /V\L.

24, Beam <M>=X ,rous xl M caefyeT x = 0 .

25, JlokmsaTh, UTO BCAKOR HENOJHOE MPEArAALSEPTOBO NPOCTPRHETBO X
copeprur paMkHyroe nopnpocrpamcrre X, , X, + X , ofasgenmee
HYN@BHM OPTOrOHANbHHM HOMOIHEHHEM.

26, Cucrema {€.} , o<« A , sEeMeHTOB NperuNbLGEPTOBE NPOCTPAH-
crea X  HasumaercA rorespHofl, ecam B X He cyuecTByeT OT -
J¥UHHX OT HYAA BNeMeHTOB, OPTOrOHANBHHX X0 BceM €, ,JoxasaTh,’
YTQ B PHALSEPTOBOM npocrpaﬂcwae TOTAALHOCTh CHCTEMN OKBUBRIEGHTHA
6e NOJHOTE. .
27. JoxasatTh, UTO BO BCAKOM HETONHOM cenapadesbHOM NpeRTHisGepToBOM

. IPORTPRAHCTEE CYWECTBYyeT CUGTHRN op'rouopmnbnm TOTANBHAA CHCTCMA,

He ARNAVWANCH NONHOR. .

28. AokazaTs,uTo npenrunbéap'roso NPCCTPAHCTBO ABAAETCH CTPOro HOp-
MUDORAHHNM,

29, Nyers M - aammyroa BRIYKACE MHORBCTEO B H . .Joxasers,

uro paA pesxoro siementa x w3 H s M cymecrtsyer u eguh-
‘GTREHEH BAGMEHT HAWNYUWers TpMGAMKeHA. :

30. B npcerpaHerre fe NOCTPORTS daMKPyTOe MHURECTEBO, B KOTODPOM
HET sfiemehlf ¢ HauMeHeleR HODMOR. -
) | ;MZ



31, loxasats, uro 8 H  1wbas nocaefopaTenbHOCTs HEMYCTHX BIO -
REHHEX PHITYKJIHX S8MKHYTHX OIDAHAUEHHHX MHOXECTD HMEET HEMyCToe ne-
peceuenne. ’
32. Halltu oproronaabHoe gonomteHde B [, (0, 4] K CHELYDUHM MHO ~
ReCTRaM:
I) mmorouneHocs or  x
2) MMOTOUJEHOB 0T X
3} MHOTOWIEHOP ¢ HyBeBHM CROGOLMMM UMEHOM}
4) mHorouneHos ¢ Hynepo#d cymmoft xosddMUMEHTOB;
5) Qynrumf ua  L.co, 11 , BHAUSHUA KOTOPHX HA OTpe3ke fo.d]
[OUTH BCOAY PRBHH Hymio} .
6) dymimtt wa L0, 11, pa koropsx J xft}c{t = 0.

.
'
2 »
’

33. B npepruwibGepTOROM NPOCTPRHCTEE HenpepwiHWX Ha [-4, 1]  GyHxumil
CO CHKAJIAPHHM IOV BEeJleHHEM

1 —
(%, )= J xtt)yct)dt

HOITH OPTOrOHRALHOE [OMIONHEHHE K MHOROCTB&M:

1) ¢ynwumit, papnux Hyaw mpy € < O -

2) dynxuwll, papHux Hyao B Touke t=0.

Bepra nu B 2THX chayuasx Teopema 06 OPTOTOHSJABHOM RONOJHEHHH?
34% JokasaTs, uTO OPTOrOKAILHO® ACHONHeHMe k cucTeMe (yHrRimMR
e (t)=eT" . ne F , Bonopocrpanctee L ,cc, B8] .

1) pepHo Mymo npH - E1sd

2) orpvumo or Myas upn to - Bi>4
35. B npocTpancrre (’2 HAWTH OPTOTOHRNDHOE JCMOJHEHW® K CAeRyD -
OMM MHOX@CTBEM: :

D {xel,: 2 §,=0} ;

2 {xel: L ¥ -0 ;
3 {xet,: x:(".—;—‘;,"gw,‘ég?,...),}(sﬁj_

36, Nyers . M, - nognpoctpaserso 8 H , xe H . Joxasars,uro

SMEMEHTOM HAMIYUmEero NpUOIMXeHMA O = osnemenTamu H, sBisercs
Y .8 ONEMEHTOM HEMAYUUNEro MPHOANKEHMA X °  SeMEHTaMK H;

ABNAGTCA 2 M3 NpeiCcTABNEHAR X =Y + i; y 9= H, , ze H~ .

Opu srom ~pex, Hoy=nzw 9o, My ) = ayy .

37. Nyers M, - ogsomepnoe mopnpoctpancreo 2 |, x.e H, .

x.40 . Jorasats, uro gaa mpSoro e H
23



L b, o)l

plx, Ho )= BT

38. B npocrpasncree L.,00.7]  ualhiru paccrosHMe OT oaemeHTa x =T

RO MOAIPOCTPAKCTEA i
C H,={x(tiel,ro,11: OJI(t)df =0},

39. B npocrpancree €e Ha#iTH pacCCTOAHAE OT BJEMEHTA

x=(4,0,0,...) RO NOANPOCTPAHCTBa

Ho=lxel, : Z g, -of.

40. llocTponts mpoekuuo ozemenra X w3 H  ua " - MepHoe
noanpoctpaiereoe  H.c H :

41. B L.,0-4.11 nocrpours npoexumo Gymkmm F(t)e Lo 1)

HR TICANPOCTPAHCTBO UeThHHx (HeueTHhx) (yHkuuil.

42. Ana ¢ysxmuu  x(t)e L,(-1,{] HallTM MHOPOUEH HaWIyumero npu-

Gnumenua pitle R, , ECHHK i
I) xttl= et ;3 2) x(t)=¢> npu  fe=90,1,2 :
43, Tycrs {I&}‘,LEA -~ OPTOHODMRILHAA CHCTEMS B NPENTUIbGEpTOBOM
npocrpakctee X . JokasaTe, uro pia scakoro xe H
) 1) mHoxecTEO Ac={aeA: (x,e )=0} -~ KOHEYHO WIH
" cyeTHo;

2) crpaBefiInBO HEPaBEHCTBO becceas:

2o, x P s X, X)),
Le A
Jorasars yreepxuenus ( 44 - 46 ):

44. B cerapaGelbHOM Npearwnib0epTOBOM NPOCTPAHCTBE CYWECTBYeT OpPTO -
HOpMaNibHEA Oa3sKc.
45, CenapaGenbHOCTb NPEATMIbEEPTOB& NPOCTPRHCTBA X - HEOGXOfHUMOe
# JOCTATOUHOE YCJOBHE CYMECTBOBAHMA He Gojee ueM CUETHOrG OpTOHOD-
wsapHoro Gasuca 8 X . . '
46%, Bo BeaxoM IMALGEDPTOEOM MPOCTPAHCTBE CYLECTBYST OPTOHOPMAMbHEN
Gaaue. ‘
A7, JokasaTh SKEMBRIEHTHOCT: B H caemyouux yreepmpenudt:

1) {e.} , 4¢A - opronopmensuufl Gasuc- » H

2) cucrema {€ ), 4¢A - roraibhe B H

3) mna Bearore xe H o =‘{_Alx,€’u€¢ (pe3noxenne Lypse);

4) s seskoro x & H rx? = }:A/(Jr-f’.u/2 {pareHcTBO Tlapcesana);
de
5) nam meex x,4ysH (Xay)= ¥ (x,00)(4 €.

46 A
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48%, lpmeecty npuMep npefruibGepToBa MPOCTPEHCTEAR, » KOTODOM Her

HH OQHOT'O OPTOHODMAJABHOIG (a3Hca. .

49, JlokasaTe, uro &irm H oy ofiri X', ecan X cenapsa@esnbHos

Npenr#nb6epTopo NMPOCTPAHCTRO, He 3SBHCUT OT BHOOPS OPTOHOPMANEHOTO

Basuca.

50. Jorasath, uro runsfepross npocrpexctea H o H, uHap omuum

# Tem we nogeM K yaoMmoppmm TOrga ¥ Tomeko TOrma, Korga olire H=
cint H, .

5I. NlpoeephThb, uUTO IWALEEPTOBO NMPOCTPEHCTBO [ MMEeT KOHTHHYaNb~

Huft oproHopManshuft Gasume { et} | aeR |

52. Hafipure Gasue 8 H. .

53. Jokssare msomopfuam H. w B .

54. liposeppre, uro fywxtmn [ V2 sin ntj , neN , ofpasyor

oproHopManbHEll Gasuc B npocrpascrse L., [o, JIJ , HO B TO me Bpe-
MA 3TO TOABKO OPTOrOHANbHAA cucTeMa B L., r-Ji, Ji ] » HE ABNA-
ouafcs Gazucom,

55. Jorasars, uTro cucTema QyHrumi

1 wst  dint  cos2i sdn £F
NI+ YT O+ NI 5T » NE y e e

ABJIAEGTCA OPTOHODMAJBHHM GasucoM B L., [-JL, 9T 1 .
56. MokasaTh, uTo cucTeMa dynktmit e "'} | ~e ¥, geafer-
CA OPTOHODMBJILHHM GA3MCOM B npocTpaHcTse L £0, 13 .
57, Bowasats, utro B L,Ia, §] ecTh NONHHE OPTOHOPMANLHHE CHCTe-
MH, COCTOSmME K3

1) MHOrouneHoB;

2) crynenuaThx QyHriml;

3) TPUrOHOMETPHUECKMX MHOT'OUJIGHOB}

4) qynxunit, nemamux B HaNepen IAHAHHOM TUIOTHOM JIMHERHOM MHO-
roo6paszuu, )
58, Ha orpesxe [0, 1] - paccMOTpHM cHcremy (yHkumwh Papemaxepa {x, (¢)]:

nt

xn(fj—‘-(-"}K TIpH te (-g“n, K;n' Ji on=oud 2, i w0, 2
B KOHUSX OTHX MHTEpBRANOR xn (i) = .
YcranoBuTh, WTO 9TA CHCTEMA OpTOHOpMBJIbHa B L,fe, 1] , HO
He ABAAETCA Ga3NCOM. '
59, MuorouneHw [, (#) , NMOAYUAKNMECA MPH OPTOrOHAAMIELMH GyRriif
., T, .«. B nmpocrpaHcTRE L ,(-1, 1] , HAIWBARNTCH
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MHOPOYJI@HAMH lexanppa. {lokasaTk, uro
dl‘l

= — A
Pn (t)=c¢, ey (f }
60. ?yﬁxuuu H (t ), no:xyuanmnecx Op¥ OPTOTOHEJIM3GLKH BHpaKEHMMR
et , te et , et , ... B NPOCTPBHCTBE Li, (- o , oo ) ,
H&3HBAOTCH q:yuxuusuu dpmura. Ilokasars, uro
o -et?

t =Cn""-z:(e )
Ho (t) ot

61, Qynrnuu Loct) , nogyuapuuecs Np¥ 0PTOrOHENU3aUMM BHpaxeHult
et , te’t ¢ e ® s s+« B NPOCTPEHCTBE L, (0, o0 ) , HE3H-
pawTca QyHxuuamu lareppa. loxasars, uro

, "

-2t

L tt)=cat ‘-c%‘/t e ).
62. Noxasats, uTo MHOTOUWNEHH JexaHppa, cHCTeMH QyHxyuf 3puwra Ja -
reppa NMOJHH B COOTBETCTBYWMMX NpPOCTPaHCTBAX.

OTBETH
I. :

9. 1), 2) ner; 3), 4) na.

I12. 1), 3) mer; 2), 4) pa.

13. 3) Her, ocranbHHEe Ja.

I5. BooGme rosops, Her.

34. Her.

36. 1) nurpe; 2) HMTHLE, 6CIM <20 § B Co 5 C 5 Cw ,8CHH
4<0 3 B &, ecam L<-% ;38 6, ¢, £ mpw p>d
4) nurge, ecan <L $0 ;b (b , C 5 fLos , ecau d>o ;B Lp,
ecan 4> 35) B Coy €, Lo 36)B €, € ;7B &
33. 1) ,na, 2) Her.
40. I)pa; 2 e Cco7 -na, 8 C'C 0,71 - ner.

41. €. npu dsp <o ; Co npu p=eo
2. Ly, 81, A ‘
43, la npu 1 s§p < oo } HeT mpu = o

44, Mnomecrso QUHHTHHX nocxe;;oaarenwocreﬂ
6. 1) Ceo, 8332 Clew, b1 3) NPOCTPAHCTBO HONPEPHBHHX
va L. b)) @yhmu-;, pubjepeHyMpyeMEx B TOYKe <, ¢ HOpMOR #~ /=
g TPV RRESY wtify 4y gosm {0, 830080l 5w OpOGTEEHCTEC HENpEe-
punhis BE (040U ad] Dyintell, AMERIMA HENPepUELYE TpONEROLHYR Ha

o

wll




= SR

tc,cll; ecnn o, b10ic,d)=¢& | To ¥3OMOPPHO NPOCTPAHCTBY Henpe -~
PHBHHX Ha [ &, 57 , nenpepupHo mufpepenuvpyemsx Ha (¢, d3  dyHk-
i, paBHHX HyJamw B Touke ¢ ¢ ToR we Hopmoft; 5) npoCTpRHCTRO ABam-
Iy HenpepusHO gufipepeHLmpyeMHX Ha te, B dynrunft ¢ Tolt me HopMoR;
6) M30METPHYHO MPOCTPaHCTBY C. ; 7) mpocrpancTeo gynkumit, npepcTa-
BUMHX B BHJle 806CONDTHO cxonmqer-oca Ha [-1,1)] pape xf t)= chf s

¢ HopMo#t XU -n‘L Cnf+ 'Eﬂﬁﬁl.xlt){

47, Da.

48. Boolme roBopA, HeT.

54. B C 10,11 paccMoTpeTh MHORECTE&

A, ={x(t): nxns4 3 x0)=03 x(t)=1 ppu Letsi} |

59, 1) nosnoe, HecenapaGenbHoe; 2) DosHos, cenapaBenpHoe; 3)He-
noxHos, cenapatentHoe.

60, C.R)- na; ¢, uer,

- 61. Ja.
! .

2. . .

9. e M Il  BKBUBAAGHTHH} #-H, > - #, , T.E,

\ W-l, -, W OHH HE IKBUBANEHTHH. - :
E II. Her.
f ' B4 - //
! 12, ”Cra,ﬁ’] S Wg’[a,é’J < tex, 83

13. Jla. Hanpumep, B aunefiHoM npoc'rpauc'rae dyHKLpMH HenpepHBHNX
Ha (-1, {) u Henpepusro nKdepenuMpyeMu H& (<, /7 BBECTH HODMH:

M 1crtai.
WX = O (REST m(;x.;{x:]l(x:(f)/ N ]

PaccmorpeTs auHefHoe mHorooSpasue QyHKumMM , paBHHX Hysp Ha [0, 1],
19. p<g . ‘ :
200 g <o 5 mpu g <o 3aMHKAHWEN ABIACTCA (s npH
G =+ B3BaMHKaHHe copnanaer ¢ O, .
2L - llp < - Hly  ; sasmaHHeM xmnewcni ta, £7.

3.
I. Oyors M= {xut)} , neN  rpe
: T npr -fsts-§ .
Xultl=§ nt npn Atk
{ pH ﬁs s .
"IV B npoc'rpaﬂc'rse Henpepuehx Ha [-1. 17  gynwunit sBecTs Hop-
My il = hx(f)fdf u paccmorpers Muomeermo M
2) B ,’_,,r 1,417 " paccworpers muoxecto M .
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I1.

s L1 . )
Jia npefxOMIaKTHOCTH MHORECTBS MeCre, é; HeoSXonuMO

M NOCTATOUHO, UTOGH OHO w0 orpamuuenc B (' rcoe, 81 , a mHowe -

CTBO
14.

M'={x't): x(tle M} _ pasHocTeneHHo HelpepHBHO.

1) p Ccofl- ner; B Lpto, 41 - pna; 2) 8 Leoti-pa,

eciw jof<{ , W HeT, ecaM (aix{ 3B Lpro. 1]l -ja, ecau
tel s 4 , ¥ Her, ecaw icc/>4 3 4), 6) pa; 3}, 5), 7) Her.

15. Her.

16. 1) - 4), 7) npepkomnaxTHu; 5) HE NpeaxoMnakTHO;6) KOMRAKT
HO.

18. Her.

19. I}, 2), 4) Her; 3) pa.

20. 1) ner; 2) ga.

21- CL,‘_“’O.

oo 7 ;12 < oo .

o1

4.

7. B npoctpancTse [ PACCMOTPETE MHOKECTEA .

Aelxe bl x-0,8,)}. B=fwe£i: %=(4,,5,) 5,70

8. Her.

9. He Bpcerpa.

I2. B £!, paccMoTpeTh MHOKECTEO M=Bro,41 u TOUKy X=(2,0),

I4. MhomecTpo GyHeT 28MKHYTHM, HO BHIYKJIHM MOXET M He OWTb.

20, {well : x=to0,8,), I5,/s1

22, p(t, R)=% 4 p¢% R)=g .

23, {ye Cro,11: y@=0 5 0 sylt) <2 npu t€ (0, 71},
5.

7. Tour# pacrnonoxeHn Ha [pAMON JMOO HA OKDYWHOCTH B CaeLywmeM
nopagxe: X, Y o, %, t

50, M"{Ine ! X =00, 0,200, 14 0,0...F

-4
3. B I) - 4) OpTOTOHANBHOE [ONOAHEHWe COCTOMT M3 Hyna; B 5) op-

TOTOHANBHMM [OMONHEHNEM ABNAETCR MHOKECTBO (yHkuuR , PaBHEX HyJD nou-
TH Beopy Ha orpesxe [ % ,. 1] 3 B 6) - MHORECTBO (yHKxUmMH OKBHMBE ~

KLEeHTHHX
33.

2) {o}

FepHa.
35.

HOHCTAHTE.
2) MHO®eCTBO HEHPEPHBHHX Qynruuit, paphwx Hymoe npn  t 20
s B DTOM clyuae TeopeMg 06 OPTOrOH&JNLHOM JIUNONHEHMH He

B 1), 3) oproroHanbHHM gOnOAHeHueM seamerca [0/ ; B 2) -

onnouepgoe NOANPOCTPAHCTEO € GasucoM &,=(1 4 ...,4, 0, 0...) .
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A

38, (x, Ho)
39, 9 (x, Hy)

3 n
40. pry, * = % cee)ec oo rge (€, Gasme p Ho .
al, Fixhe =), f(xl)- x(~t})

42. 1) P.(t)= 2; . p,(é)— gt ,P,(é)=~2eh‘e3+ ‘

B PR e NG e L pitiege
52, Cemeficrpo {48 _p , |

e1ﬂ=[ { npg t=d,
< O fpH t+d,

rae
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HOPMUPOBAHHHE [TPOCTPAHCTBA

Meronuueckue yxasaHusa
AJA UPAKTHYECKUX SaHATHd no dynx-
UHOHAALHOMY aHAAHSY
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