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CraThs, 10 MHEHUIO aBTOpPA, MPOJIMBACT HOBBIM CBET Ha Mpupony 4ucia nu. [IpencraBieH OpUrHHAIbHBIA BBIBOA
qycia MM KaK YHKIMW COCTOSHHSI TPUPOJIBL.

KirodeBrlie clioBa: COCTOSIHIE IpUpoOabl, HATYPAJIbHOEC YHCJIIO, ITOCTICA0BATCIBHOCTD, P, YUCJIO ITU

3anuiiem BhIpaKeHHUe:
at+tb=a-b+c. @)
rae a, b u ¢ — mobrie nonoxkuTENLHEBIE YNCIa, BKITHOYAS HYJIb.
Ecu a=0,10 b=c.Ecm b=0,T0 a=c.
Ecim ¢ =0, 1o (1) 3anmmercs kax
a+b=a-b. 2)
Ecmie (2) a-b=0,10um a=0 u b#0 wm a#0 u b=0. B srom ciyuae Bo3MOXKHBI TOJIBKO CIIEAYIOIITE
JIBa BapHaHTa PABEHCTBA JICBOM M MPABOI YacTell BHIpaKeHHS (2):
0+b=0. (3)
a+0=0. 4)
U3 (3) u (4) cnemyer, uto ecim B (2) mpoussenenue a-b pasro nymo, 0 a=0b=0.
Ormetum, uto eciim & =D, T0 (2) BBIMONHAETCS B BUIE PABEHCTBA TOJIBKO JUIA Cllydas Korna a=0=2.
Banumem (1) s cnywas a=b=c=d :
2-d=d-(d+1). (5)
[onmenus (5) Ha d , momyunm:
2=d+1. (6)
U3 (6) cremyer creayrommii BaxkHbIM BBIBOA: (6) BBIIONHAETCS B BUJAE PABEHCTBA TONbKO B ciydae 0 =1. Dro
3HAYUT, YTO €ClI @ = b = €, TO YUCIIEHHOE 3HAYEHUE Kax0ro napameTpa B (1) paBHO equHUIIE.
a=b=c=1. 7
OG03HaYMM COCTOSIHHE HPUPOJBI KaK 2, @ COCTOSIHUSI, B KOTOPBIX OHA MOJKET IPeObIBaTh KAK =_, — COCTOSHUE
“Hamuune npupoas!” 1 =, — cocTosHue “OTCyTCTBUE MPUPOIBI” .
CrenaeM CiIeayroIne TPemoI0KEH S :
1. TIpupoaa 0O BEKTHBHO CYIIECTBYET B €AMHCTBEHHOM K3eMILTPE KaK COCTOSHUE = caMoi ceOsl.

2
2. Ilpupona He MOXKET HE UMETh cocTosiHU. [Iprponma o0s3aTenbHO TOHKHA HAXOIUTHCS B KAKOM-TO COCTOSIHHH,
T.€. COCTOSIHUE IIPUPOABI HE MOXKET OBITH PaBHO HYJIIO. Beera BeIMONHSIETCS HEPABEHCTBO:

= #0. 8)
3. Cocrosiaus MpUpoOabI = B ux= ZN PaBHOLICHHBIL a0COIIOTHO. Bcer/:[a BBIITOJIHACTCA PABCHCTBO!
:‘ﬂB = :‘n’N : (9)

4. Tlpupoga HeyHHYTOXKUMA. He Moker He OBbITh TPUPOJBI U HE MOXKET OBITh MPHUPOJBI, T.€. HE MOXET He OBITh

COCTOSAHUA E‘;TB M HE MOXET HE OBITh COCTOSHUS E;rN , 4 3HA4YUT, 3allpClICHbl COCTOSIHUA Ezz'B =0m E;rN =0.

Bcerna BeimonHsercs HCPABCHCTBO:

EHB .Eer # O ' (10)
OTMeTHM, 4TO IPHPOAA HE CYIIECTBYET B COCTOSIHHU
Eﬂ' = EizB ) E71'N (11)
T.K. B 9TOM ciy4ae, ¢ yuétom (7) u (9):
En’ = Eﬂ'B = E7z'N = 1 : (12)

U3 (12) CICOYCT ABY3HAYHOCTH COCTOAHUSA IMMPUPOJbLI, T.K. HCIIOHATHO, B KaAKOM M3 COCTOSIHUI OHa Hpe6LIBaCT§ B

COCTOSHUM = WM COCTOSHUM Z_ .
5. CripaBeIMB PUHIMI JyaIbHOIO COCTOSHUS TPUPOILL. Beer/ia BBIMOIHAETCS PaBEHCTBO:

=y = :7[8 +E7Z’N . (13)

T
B cooTBeTCTBMM C NPHHIUIIOM JyaldbHOTO COCTOSIHHS, NPHPOJA HE CYIIECTBYET WM B COCTOSHHH =, HWIH B
cocrosHuK =\ . COCTOSHIE IPUPOBI BCET/ia €CTh ONHOMOMEHTHAS CyMMa =, U = .
3anuiieM TOXISCTBEHHOE (YMCIICHHOE) PAaBEHCTBO

E"7z'B +E/rN = EﬂB ’ E/‘[N : (14)



Ecrm E ; ==, , To paBeHCTBO (14) BO3MOXHO TONBKO JUIA ciydast = o == _ = 2 u Toraa (14) MoXHO 3amuicaTh

Kak:
(Es+tEp)+t(E N +EN)=4E 5 B (15)
WJIH KaK
(EﬂB +E‘7rN)+(EﬂN +EIZ'B) :4'571'8 .Eﬂ'N (16)
Nwmes B Buay (15) u (16) 3amumem (14) B Buze
Eﬂ' +E/r = 4‘5718 .Eﬂ'N (17)

PaBenctBo (17) maremarmyeckd KOPPEKTHO, HO U3 CTPYKTYphl YpaBHEHHs CJEIyeT €ro JOorHdeckas
HEKOPPEKTHOCTh: NMPHUPOAA CYLIECTBYET B €OUHCTBEHHOM JK3EMILLIPE U IMO3TOMY cama ¢ COOOM CKIIAIpIBaThCS HE
MOXET — HeT JBYX NPHUPOJI, MOITOMY HE MOXKET ObITh M CyMMBI JBYX OJHMHAKOBBIX e€ cocrosHmil. Bcerma
BBITIOJIHSIOTCS] HEPABEHCTBA:

B #Eg+E g uE #E5 (+E . (18)
3anuiiem BeIpaKeHHUe:
B =E -5 +1. (19)
Wwmes B Buay (7) u (9) npencrasum (19) B Buze
Eﬂ' = EﬂB ) EHN + EﬂB = EﬂB ) (Eer + EﬂN ) (20)

H B BUIE

—
—
—
T

Bapuanter (20) u (21) MaTtemMaTHYeCKH paBHO3HAYHBI aOCOMIOTHO. A BOT JIOrWYeckd... lIpupoma cyimecTByer B

Eﬂ'B ) EﬂN + Eﬂ'N = E71'N ) (EﬂB + E7[B) ' (21)

CIOMHCTBEHHOM K3EMILIIPE U ITOITOMY HE HCIOIB3yeT COMHOXHUTENb B Buae (E_ +Z ) B (20) u comHOXKHTEND

(B, +E,5) B (21), T.k. He CKIa[BIBacT JBa OOMHAKOBBIX coctosHHs ITostomy (20) m (21) MoxHO 3ammcarsb

B BUJIC

En = E71'B ’ E7z'N + Eﬂ'B = En’B ’ (EﬂN + E7rB) (22)
1 B BUJC

E;r = EnB ’ Eﬂ'N + EHN = E7rN : (EHB + E;z'N) ) (23)

PackpbIB ckoOKH B TpaBbIX YacTsx (22) u (23), moxyuum:

‘:‘71' = :‘ﬂ'B ’ ':ﬂN + :‘ﬂB = ‘:‘ﬂB : :‘ﬂN + :‘;z'B ’ :‘ﬂB ! (24)
:‘72' = :‘ﬂB ':‘ﬂ'N +‘:nN = :‘ﬂB ) :‘nN +‘:‘7rN ":‘n'N ' (25)

[Ipupona cymecTByeT B €IMHCTBEHHOM DK3EMILIIPE, MOATOMY OHA HE IMEPEMHOXKAET OJWHAKOBBIE COCTOSHUS
EpZ2psBhuZ -E  B(2YS).

Maremaruyecku omHo3HauHble ypaBHeHus (20) u (21), (24) u (25) noruyecku ABy3HAYHbIC, KaK B M3BECTHOU
cutyaunu ¢ “OypugaHoBeIM” ociioM. [losTomy mpupona AOMWKHA HCKIIOUUTH JIOTHYECKYIO ABY3HAUYHOCTh. JTO

BO3MOXHO TOJIBKO B OJTHOM CJIyYae: €AMHCTBEHHBIM 00pa3om 3amucarh ypaBHenus (20), (21), (24) u (25) He B B
4eThIPEX TOXKICCTB a, ¢ yuéToM (12) u (13), B BUjIe CIMHCTBEHHOI'O PaBEHCTBA:

':‘7! = :‘ﬂB .:ﬂN +l (26)
IIpn 2 _, == _, =1, (26) 3anumercs kak
2 =2. (27)
OTMeTHM, YTO MMEHHO OJaromapsi TOMy, 4to B paBeHCTBe (26) ecth cuMBOI “1” BO3MOXHO CaMO CYIIIECTBOBAHHE
MIPUPOLBL.
3anuiemM O4eBUTHOE PABEHCTBO!
T T . (28)

1+ -n 1+E_-n
n=0, 1 2, 3, ... 6eckoHeYHasl TOCJIEI0BATEILHOCTh HATYPAJIbHBIX YHCEL.
3anuireMm O4YE€BHUJIHOC HEPABCHCTBO!

—
Pt

#* z : 29
1+2_-n 1+Z_-(n+1) 29)

Banumiem (29) B Bujie

— —
(= =
—

> : 30
1+2_-n 1+Z_-(n+1) (30)



3amaanM OECKOHEUHYIO MOCTIEI0BATEILHOCTh YHCE:

P Y = 31
[1+E” -0 1+E”-1J (1+H -2 1+“ 3J [1+E” ‘n 1+E_-(n +1)] B1)
Cocrapum cumBon Q) cymmsl unces (31) B Bujie psja:
Q = Zr " i S Sy USSR S Zr + .. (32)
1+2,-0 1+E5,-1) (1+E,-2 1+E,-3 1+2.-n 1+E_-(n+1)

HWmes B Buny uto = =2, 3anumem (32) B Buje:

o) —(E—gj+(g—gJ+(g—£j+ +a_+ (33)
T3 E T e T A

rze obummii uien a_, pana (33):
a = 2 3 2 _ 4
™ 4n+1l 4-n+3 (4-n+1)-(4-n+3)
B cootBerctBum ¢ [1, c. 14] MBI BpaBe YMHOXHTb KaxIplii wieH psaa (33) Ha mocrosHHOE 4mciio. PackpbiB
cko0ku B (33) u yMHO)KI/IB Ka)K/IbIii uiieH psija Ha 1/2, Honyan HIMPOKO U3BECTHBIN psi JIeibuua [1, c. 56]:

11 - ~
Z 1-S+g =t (D) 2k_ T 4. (k=123 .). (35)

B Buay Toro uro psa (32) COCTOMT TOJNBKO W3 IMOJOKHUTEIBHBIX UYJICHOB OH MPEACTABISIET COOOM abCONOTHO
cxopsimuiicst psia [1, ¢. 30] 1 paBeH MOIIOBUHE YKCIIA TIH:

(34)

T = = = = 2-=
Z = T + z — +ot = +... (36)
2 (1+2_-0 E+E, 1) \1+E_-2 1+z -3 (4-n+1)-(4-n+3)
C yuérom (27) u (34) psn (36) MOKHO 3amucaTh B BUJIE
”=1+i+i+...+ 4 +... (n=0,1 2, ..). (37)

2 T35 99 (4-n+1)-(4-n+3)

Banuiiem (37) B Bujie

o0

a =—
Z(4 n+1)- (4 n+3) nZ:o: i
Psin (32) oHO3HAYHO M TOJBKO €AMHCTBEHHBIM 00pa3oM sBIISICTCS (PYHKIHEH OECKOHEYHOM MOCIIeI0BATEIbHOCTH

MHOXXECTBa HaTypaJIbHBIX YHCE]I MW CYHICCTBYET 6.]'[3.1"0)131)5{ PaBEHCTBY KOJMYECTBA YJICHOB psja 4YHCIa IIH
KOJIMYECTBY YJICHOB MMOCJI€A0OBATCIIbHOCTH HATYPAJIbHBIX YU CCII. HPEIICTaBJISIeTCSI BEPHBIM CHUTATD YTO pAg

T=2- Sr __ Sx +2- S Sk +.+2- Sr Sr (39)
1+2 -0 E (+E. 1 1+2_ -2 1+E2_-3 1+2_ -n 1+E, (n+1)

T T T

(38)

[1]

¢ OOIIMM YJIEHOM

8
a =
™ (4-n+1)-(4-n+3)

ABJISETCS yCIOBMEM pealu3alu B npupoje maremarnueckod npuumuHoctd: 7 = f(N). OGparnoe He BepHO:

(40)

N f(7), T.x. HEeNMB3s NOMYYUTH LETIOE YMCIIO KaK (PYHKIIMIO, APryMEHTOM KOTOPOI ABJIAETCS YUCIIO ITH.
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