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HannoHansHbIi TEXHUYECKUH YHUBEPCUTET «XapbKOBCKUM MOMTUTEXHUUECKUIA HHCTUTYTY

Ha ocHoBe MaTeMaTH4ecKuX U (PU3MYECKUX MOJIENIEH paccMaTprUBaIOTCsl IPUHLIUITEL U
IpaBUJia CyIIeCTBOBaHMs HoompocTpaHcTa. [Ipeanaraercst Monens HoonpocTpaHcTBa (Ooiee
CTpOTO — HOOYHHMBEpPCYMa), KaK KOHEUYHBIX TOMOJOTHYECKHX MPOCTPAHCTB. OTH
TOIOJIOTHYECKUE MPOCTPAHCTBA SIBIISIFOTCS KOMOWHATOPHBIMU CTPYKTYPaMH, KOTOPBIE MOTYT
NPUMEHATBCS UL MOJICMPOBaHMs WJIM allpoOKCHMaluk OrpaHHWYeHHBIX obyacTedl B
HENpEephIBHBIX ITPOCTPAHCTBAX, TAaKHX, KaKk KOMOHMHaTopHble MHOroooOpasus. I[lo Hamemy
MHEHHUIO, B 0JTOW CTaThbe MCCIEAYeTCs KOHEeYHas anmnpoKCHUMalus HOOYHHBEpCyMa.
[MpennoxkeHHass MaremMaTUyeckas MOJENIb IIOJIHOCTBIO MOJTBEPIKAACTCS W3BECTHBIMH B
HACTOsIIIEE BpeMsl JKCIIEPUMEHTAJIbHBIMU JaHHBIMH 00 HH(OPMALMOHHBIX CBOWCTBaX H
CTPOCHHH T'PABUTALMOHHBIX TPOCTPAHCTB.

Kniouegvie crosa: Hoochepa, uHpopmanus, MaTeMaTHUECKOE MOIEIMPOBAHUE,
KOHEYHBIE TOIOJOTMYECKUE TPOCTPAHCTRA.

1. AcTopuyeckme KOMMeHTapum

3ipku Ha HEOI
3I4UTH MOYKHA.
3ipku y aymax
3I4UTH My .
B. I'pona. ,,ActponiumibHuK”

[onsitue Hoocdepa (cdepa pasyma) [1] BBel B pacCMOTPEHHE BBIJAIOIIMNCS YKPAMHCKUI
MBICTTUTENb, TEPBBINA Tpe3ujeHT YKpauHckod Axanemun Hayk Baagumup Bepnanckmii (1863-
1945). Cama 3Ta uzest O4eHb APEBHSIS, U BPSII JIM MOIACTCS IOUCKaM MepBOOTKpbIBatess. Hanpumep,

Brauane 6but0 CrioBo. ..
OBLIO HamucaHo eme B bubmuu, u 6e3 ocoObIXx ycunuii 3Ta (pasza MOKET CTaTh PYHIAMEHTOM HJIEH
HOOCQEPBHI.

Tak, 3HaKOMbIe €rUNTONOTH TIoKa3biBaM MHE (B. I'.) npeBHeernneTckue TeKCThI, I/1€ HE TOJb-
KO OBIJIO CKa3aHO O NMEPBUYHOCTH CJIOBA, a M BOOOIIE HAIPSIMYIO MHUCATIOCh O MaTepUaIbHON CyTH He-
KOTOPBIX CJOB M cioBocoueTaHnd. Ho camo moHsATHE HoOc(epbl BHEPBBIC NPUMEHWI HMEHHO
B. BepHazackuii, KOTOpBI W Hadal CHCTEMaTHYECKHE MCCIENOBAaHMS 110 3TOMY Bompocy. Braagumup
Bepnanckuii yTBepKaai, 4To HHTEIUICKTyalIbHAasl, WJIM YMCTBEHHAs ACATEIbHOCTh MOXKET:

a) MopOX/IaTh HOBYIO HH(OPMAIIUIO, IPUCOCTUHSISL e¢ K Hoocdepe;
b) mpuHUMaTh WM CUUTHIBATH HHGOPMAIIHIO U3 HOOCHEPBHI.

U, camoe rnaBHOe, uTO Jr00ast HHGOOpPMAIIKS UMEET MaTepUuaib-
HBIH XapakTep (TO eCTh UMEET MacCy, U3MEHSETCS BO BpEMEHH, U T. [1.), U
¢dhopmoii ee cymecTBoBaHus siBisieTcss Hoocdepa. [losTomy BOKpyr wc-
TOYHHKOB MH(OPMALIMH CYIIECTBYET HOOOKPY:KeHHe — cepa MbICTIeH.
HaunbonpmmM HMCTOYHUKOM HOBBIX MbICHelH (MH(GOpPMANMU), a Takke
00BEKTOM MX CUMTHIBaHUS siBisieTcs Hamt ['ocmos! (ITociae a0 MBICTH
BepHajackuii 03By4MBaJl TOJBKO B JIOBEPUTENIbHBIX Oecenax, T. K. OHA
MorJia Obl CTOUTh €My HE TOJIBKO Kapbepbl, HO U >ku3HHU). Ho, HEcMoOTps
Ha OOJIBIIYIO ONAcHOCTh, akaja. BepHaackuil o(UIMAIbHO HPEATIOKHII
Hay4Hbl€ TMPOEKTHl MOWCKAa HAMOOJBIINX HCTOYHHKOB IOCTYIUICHHUS H
HOIJIOLIEHUsI HOBOM HMH(QOpMaiyy, TeM caMblM BIIEPBbIE OCHOBaB Kak
HayKy 9KCIepUMEHTAJbHOEe 00roMCcKATeIbCTBO.

Puc. 1. B. Bepnagckmii
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[anbHelimue pe3ynbTaThl, B TOM YHUCJIE€ U 3KCIEPUMEHTAIBHBIE, CBA3AHBI C UMEHEM IISATOrO
npesugenta Axagemun Hayk Ykpaunsl, nmpodeccopa 6noxumun Anexcanapa boromoasua (1881-

Puc. 2. A. Boromouienn

1946). Boromorer cTan pyKOBOJHMTEIEM TPYIIbl HHCTUTYTOB, KaK aKa-
JEMHUYECKHX, TaK U «HOMEPHBIX», KOTOPbIE HAYaJIM HOUCKH IIPOJOIDKE-
HUS J)KM3HH, U 110 OKOHYaHMIO TeMaTHku boromonen moobGeman «bec-
CMepTHE» MEePCOHANBHO TOB. CTaluHy, HY U «BbBIIAOIIAMCS IESTEIIIMY,
koro CTaJliH peKOMEHAYET.

Ota «beccMepTHasD» TeMaTHKa B KOHIIE KOHIIOB MpHUBENa K CO-
3JJaHUI0 OYEeHb HEIu10X0oro KueBckoro MHCTUTYyTa TE€POHTOJIOTUH YKpa-
nHcKkor Axanemuu Hayk, u mopoausna B CBO€ BpeMsl CBEPXMOUIHBIE HC-
CJIEZIOBAaHMsI B NPUKIAJAHOW MaTeMaTHKE, acTPO- U TEOPETUYECKO (u-
3UKe, MOJEKYJSIpHOH Omonoruu. bein cozman mambonbmmii B EBpome
KHOEpHETUUECKUH LEHTp, MPOBOAMINCH MEHEE U3BECTHBIE B OTKPBITHIX
MyOJIMKAIMSIX MCCIEA0BAaHHS TI0 TICUXOTPOHUKE, HAHO- U METradJIeKTpo-
HUKE.

I'me-ro B pamkax 3TOro cymepruranta BO3HHKIA HE TOJIBKO

uzes, Ho u OblIa pazpaboTaHa TEOpPHUS O HEpa3phIBHOM OOBbEeNWHEHUH BpeMeHH u mHpopMmarmn. Kto
70 3TOU MJIeH JOAYMAJICs NEePBBIM (IIPOU3BEII WM TIOUSPIHYI U3 HOOC(EPHI), MBI, HAaBEpHOE, yKE HHU-
KOrJa He y3HaeM. Bo3MOkHO, 3TO GBI KaKOW-TO M. H. C., KOTOPBI TaK M OCTAJICSl HEM3BECTHBIM, MU

cam Bemukuit mpodeccop Hukodaii Boroawoos (1909-1992), wo rae-

TO B 9TOM OKPYXCHUMU.

H. Bboromo0oB, cblH MpaBOCIaBHOTO CBseHHUKa ¢ [lonTas-

LIMHBI, HE OKOHYMJI Aa)xKe cpeaHer mkonbl. Ero mkonsHOE 00pa3oBa-
HUE — 3TO 4 KJlacca CeJIbCKOU LIEPKOBHO-NPUXOJCKON IIKOJIBL, AaJb-
Helyto ero yueby caenan HeBO3MOKHBIM KOMMYHO — OOJBILICBHUCT-
ckuii Teppop mocie 1917 ronpa. IIponomkuth cBoe oOpa3zoBaHUE OH
CMOT TOJIbKO B 16 jieT Ha MareMaTudeckoMm (akyibrere Knuesckoro
YHUBEPCUTETA, KOTOPBIM Cpa3y W 3aKOHUYWJI 3aIIUTOM AHUCCEpTaluN
JOKTOpa (PU3MKO-MaTeMaTHYECKUX HayK, IOCTABUB MOYTH HEHMOBEp-
HBIM peKopl ByHIEpKHUHAEpCTBA. Ero KM3HEHHBIN MyTh BKIIOYAET B
ce0sl TakWe JOJDKHOCTH, KaK JIEKaH MEXaHWKO-MaTeMaTH4ecKoro a-
kynbreta Kuesckoro ynuBepcureta uM. T.I'. llleBueHko, AupexTOp
WnctutyTa Teoperndeckoit pusunkn HAH YkpanHbl, OYETHBIN AUPEK-
TOp MeXIyHapoIHOTO MHCTUTYTA SIIEPHBIX HcciienoBanuil B [lyOHe u
WNuctutyTa Marematukn uMm. B. A. Creknosa, wieH Ilpesunnyma AH
CCCP, akapemuk-cexpetapb OTHElNEeHHMsS] MATEMATUKU, MPUYEM [JIHU-

Puc. 3. H. Boro.11060B

TCJIBHOC BPEM MHOTHEC U3 3TUX 00s13aHHOCTEN OH BEITIOJIHSIT OAHOBPEMEHHO.

Puc. 4. b. I'nenenko

Bces KU3HB M TBOPUYECTBO JEMOHCTPUPYIOT IPSIMYIO CBsA3b bo-
roJiro00Ba ¢ HOOC(epoii.

WndopmamoHHOE MPOCTPAHCTBO, KAK 1 KOMOMHATOPHOE, UME-
€T KaK OObIUHYIO, JeTePMUHHPOBAHHYIO IPHUPOJY, TaK U CTOXaCTHYe-
CKYI0 — HeJeTepMUHHPOBaHHYI0. CylIecTBYIOT pa3/IMuHbIC CTEIICHH
HEJICTEPMUHAPOBAHHOCTH, HAWOOJbIIEH W3 HUX SBISIETCS XA0THY-
HocTh. Knaccuueckoil Teopuell HENETEPMUHHUPOBAHHOCTH SIBIISIETCSA
Teopus BepPOSITHOCTel, aKCHOMAaTHKy KOTOpOil moctponn akaz. bopuc
I'nenenko (oH B 50-¢ rompl Bo3riaBmsul MHctuTyT Matematnkun AH
YCCP), a cnaBy co3aaHusi KOTOPOH TPaIULMOHHO MPHUIIUCHIBAIOT APY-
THM.

C xonma 60-x romgoB MUHYBIIEro ctojieTus B [IynkoBckoi 00-
cepBaropun Bozne HbHemHero Cankrt-lIleTepOypra, kKoTopas Takxke
BXOJMJIAa B CHUCTEMY HAyYHBIX WHCTUTYTOB, 3aHSTHIX HCCIEOBAHUEM
npobiem OeccMepTus (MCKadu HaMOONBIINE U3 CYIIECTBYIOIINX HCTOY-
HUKOB MH(OpMaIyn), BriepBbie ObUTH MPOBEICHBI HHTEPECHBIE JKCIIe-
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puMeHTHI. VX uaes Obuia KpaiiHe mpocTa: B W30JUPOBAHHOM MMOMEIIEHUH B CTEKIISTHHOM HJIH KepaMu-
YECKOM COCYJE Pa3MEIIAICS CBEPXTOUYHBIM XPOHOMETP. TakoW ke XpOHOMETP, COCIUHEHHBIN C Iep-
BBIM, paszmernancsi cHapyxxu. Cocya pa3OuBaics, 1 OKa3bIBAIOCH, YTO BpeMsl Ha BHYTPEHHEM XPOHO-
METpe OTCTaBajo OT BHeWIHero. Bo3Hukan xpoHopaspbiB! CeHCAllMOHHBIN pe3ysbTaT MPOBEPSIICS pA-
JIOM Jpyrux Hay4yHbIX JaOopaTopuii, B TOM YHCJIE SIIOHCKMMHU M MIBEHIapcKUMH. Pe3ynpTaThl moa-
TBEPAWINCH B IPUHIUIE, ObUIN TOJIBKO KOJIMYECTBEHHBIE PACXOXKICHUS, BBI3BAHHBIE TEM, YTO JKCIIE-
PUMEHTHI NMPOBOJWINCH HAa TPaHU BO3MOYKHOM TOYHOCTH HM3MEpPEHUI.
T. 0., Obuna HaiineHa peanbHas GU3NUECKAsT METOANKA YBEITUUEHHS Bpe-
MEHHU JKU3HHU: 3aMeJUICHHE JIOKAJIBHOTO BPEMEHM ITyTEM YMEHBIICHHS
Xa0TUYHOHM Pa3MEPHOCTH OKpYXeHHUs. bplin nomyueHs! 00bsICHEHHS Be-
CEHHEI0 OMOJIOXKEHHUSI BCEH NPHUPOIBl B PE3yJbTaTe TasHUA OOJIBIIMX
Macc CHeTa U JIb/a, a B paMKax Hallel MOJENIN — YBEJINYECHUS] UX MEpHI
XaOTHYHOCTH: MIPEBPAILCHUS UX B BOJLY U Tap.

Beutn mpoBeneHsl M OOpaTHBIE 3KCIIEPUMEHTHL. [IpoBomumics
JBOWHOW XPOHOMETPaX BHYTPHU M BHE OOJBIIUX UCTOUYHUKOB KPUCTAJ-
nmooOpaszoBanus. Ha xainb, pe3ynbTaThl SKCIIEpUMEHTa He ObutH yOeau-
TEJIbHBI, N0O0 JIeKalM JaJleKO 3a TPaHbl0 TOYHOCTH COBPEMEHHBIX M3Me-
peruii BpemeHu. Ho 3Tu pe3ynbTaTsl HNOATBEP)KAAIOTCS HETPSIMBIMU
aCTpO(bI/ISI/I‘-IeCKI/IMI/I OKCIICPUMCHTAJIbHBIMHU Ha6J'IIOI[CHI/I$1MI/I 3a rajak-
TUYCCKUMU YCPHBIMU JbIpaMU.

Oty ucroputo pacckasan mMHe (B.I'.) akagemuxk Buxtop Mu-
xaitnopuy Limymkos (1923-1982), npodeccop, aupextop kudbepuetndeckoro rieatpa AH YCCP, Bu-
ue-npe3uaeHt Axkanemun Hayk YCCP, 3a HECKOJIBKO MECSILIEB 10 KOHLA CBOEH >kKM3HU. MBI 3TO ceil-
yac BOCIIPMHUMAEM, KaK HayqHOE 3aBelIaHue.

Puc. 5. B. 'nymkoB

2. fleBATb NpuHLUMNOB (hopMbI CyLLIeCTBOBaHUS Hoocdepbl

B. BepHajckuii BBes OHATHE HOOC(EPHI IO aHAIOTUU ¢ OHOoc(epoii, Ha3BaHWE KOTOPOH Jainu
OHOJIOTH, KOTOPBIE CYMTAIOT, YTO OOBEKTHI UX MCCIIEOBAaHMS CYIIECTBYIOT ToJbKo Ha 3emiie. Ho Ho-
ocepa, Kak MPOCTPAHCTBO, B KOTOPOM CYIIECTBYET MH(QOpMAIHS U pa3yM, SIBISIETCS YHUBEPCATEHBIM
HOHSTHEM, H €r0 TEeOMETPHYECKasi CTPYKTypa MOXKET CYHIECTBEHHO OTIMYAThCs oT cdepsl. [loaTomy
Hooc(epy Ooiiee TOYHO HYKHO ObUTO ObI Ha3BaTh HOONMPOCTPAHCTBOM WM HOOYHHBepcymoMm. [lep-
BB NPUHIOUT (OPMBI CYIIECTBOBAHHS HOOCHEPHI SBISETCS PE3YJIbTATOM SKCIEPHUMEHTAIBHBIX HC-
CJICIOBAHMA, U BPSJ JIM TOJJIACTCS KAaKUM-JIM00 (HUIOCOPCKUM MM OHMOJIOTUYSCKMM MOTHBALIUSIM.
OTOT NPUHIIMT YTBEPKIAET, YTO

uHdopMalus + BpeMs = 0JTHO IeJIoe. (D)

B 6oromro0oBckoit Teopun nHGOpMAIUN ecTh GopMyIa, KoTopas ompeaeiser Mepy uHpop-
manuu p(l) kak:

u(l) = logzn, )
rae N — YUCIO BCeX BO3MOXKHBIX PaBHONPABHBIX BapUaHTOB, KOTOPBIE MOPOKAa0T MH(popManmio |.
Ecnu BapuaHTBl HEe paBHONPABHBIC, HO BO3MOXKHBIE JIJIsI TIOMIAPHOTO CPABHEHUSI M UMEIOT allpHOpPHBIE
BEPOSITHOCTH Pj /IS BEIOOpA i-ro BapuaHTa:

P1#P2# ... #Pi (3)
TO hopMyJIa TSl BBIYMCIICHUS] MEPhI HH(OpMAuK OyIeT HMETh BHIL:

u(|]=z

i=1
Bosnbmre Toro, ormeTum ot cebsi, 4TO
uHdopManus UMeeT AUCKPETHYIO CTPYKTYPY. (5)
[Mpunnun (5) ciaexyer U3 Toro, 4To AOJDKHO CYNIECTBOBATH HAMMEHBIIIEE KOJIUIECTBO HHPOP-
Malliy, KOTOPOE ellle BOCIIPUHIUMAETCS YEIOBEUYECKHM CO3HAaHHEM. 3a HaWMEHbIIee KOJHYECTBO HH-
dopmaruu ceifiuac 6epetcst nHbopMals, HeoOXoAUMast IS BEIOOpa OJHOTO BapHaHTa M3 JBYX paB-
HOIIPAaBHBIX, U OHa Ha3biBaeTcsi OMT. Ecnu mpu sToM BhImonHsAETCs (2), TO Bce OMTHI OyAyT UMETh

p; log, p; . (4)
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OJIMHAKOBOE KOJIHMYECTBO WH(pOpMaIuu, a eciu (4), To OUTOB, KAK HAUMEHBIIUX 10 KOJIUYESCTBY HH-
(hopMaIuu BEIMYMH, MOXET OBITh HECKOJIBKO:
OuT WK OUTy, OUT,, ..., OUT), (6)
OpanM n3 Hambosiee HEOKUAAHHBIX PEe3yJbTAaTOB OOTOIIO0OBCKON TEOpUH MH()OPMAIIUN SB-

JsieTcst crenyromas Gopmyia, KoTopas CBsi3bIBaeT Mepy dHTponuu €(S) ¢usndeckoit cucremsr S, Ko-
TOpasi COCTOMT U3 N OAHOPOJHBIX 0OBEKTOB, C MEPOil HHPOPMALIUH, U UMEET BUJ:

&(S) = —log,n, (7
1, BOOOIIIE

£(9) = ~(9), ®)
rae W(S) — xomuuecTBO HHPOPMAIHH, KOTOpOE HeceT cucTeMa S. Mepa surpomnuu £(S) sBisiercs Gu-
3M4YEeCKO Mepoil XaoTHYHOCTH 00BEKTOB B cucteMe S. Torna, kak cieayet u3 (1), moboe u3MeHEeHHE B
Mepe XaOTHYHOCTH CUCTEMBI (1) U3MEHSIET X0 BPEMEHU B CUCTEME S. A UMEHHO:

yBeJINYeHne Xa0THYHOCTH B cucTeMe S

3aMe/JIfieT JIOKAJILHBIN X0/ BpeMeH! B S

u (9)

yMeHblIeHUe Xa0TUYHOCTH B cucTeMe S

YCKOpSIET JTOKAJIbHOE BpeMsi B S.

OueHb BaXHBIM (YHIAMEHTAJIBHBIM MapaMeTpoM Hoochepbl SBIISETCS MaKCUMallbHas CKO-

pocThb pacrpoctpanenus uHpopMamuu 1“5, Hu skcrepuMeHTAIbHO, HM TEOPETHYECKH IPaHULA sl
["* naiinena He GbLTa. Bonee TOro, Kak cleayeT M3 IIaAKOCTH M PABHOMEPHOCTH CTPYKTYphI Halleii

BceneHnHoii, koTopas crnoxkunach nocie Bonbmoro Bspeisa, 1'** mo kpaiineil mMepe B gecaTKu pas
0oJIbIle, YeM TUaMETpP COBPEMEHHOH BceneHHON B cekyHAy. A 3TO HAMHOTO OOJbIIE, YeM CKOPOCTh
cBeTa C. DTOT MPUHLMI MBI 3alUILIEM, KaK
["% >> c, (10)
Hakoner, nmpoctpancteoM P(N) Hoochepsl OyneT HEKOTOPOe OrpaHHYCHHOE TTOIMHOXKECTBO,
B 3aBUCHMOCTH OT TOT0, BBITIOJIHsAETCS (2) 1iau (4):

P(N) cc @*x (ZQ T) a6o P(N) cc @*x (Z°®T), (11)
IJle «CC — CHMBOJI OrpaHHYeHHOro BKIoueHns, (Q° — TpexmepHOE palMOHATLHOE MPOCTPAHCTBO
(eclM He yUWTHIBATH AMCKPETHOCTH, €I0 MOXHO ammpokcuMupoBaTh R); 3HaK ® 03Hauaer, 4uTo JIBE
KOMITOHEHTBI HEJb35 PACCMATPUBATh OT/EILHO, M03TOMY (Z® T) ABIAETCA JUCKPETHBIM IMIIMHIPOM.
Z° — 5T0 MHOXECTBO MYJbTHILIMKATUBHBIX LEbIX Yncell. O IUCKPETHOCTH CTPYKTYPhI BPEMEHU T

HET JIOCTOBEPHBIX HKCIIEPUMEHTANIBHBIX JaHHBIX, 109ToMy T 3anumeM kak Q wm Z° Tonbko mocie
pErUCTpalyi TAXMOHOB, KaK Ha3bIBAIOT TUIIOTETUUCCKUE HAUMEHBIIINE YaCTHI[BI BPEMEHHU.
Takum 0Opa3oM, Mbl UMEeM KOMOWHATOPHYIO KOH(Urypainuo Hoocdepa, I KOTOPOH BbI-
MOJIHAETCS
TPUAKIBI X TPU = 9 IPUHIUTIOB (12)
(BemontHseTCS (2) win (4), MO3TOMY BCEro MMeeM 9 MPHUHIIMIIOB, MO KOTOPHIM CYIIECTBYET
rmoocdepa P(N)).

3. UHchbopMaLUMOHHbIe 3aKOHbI U NpaBUna HOOyHUBepcyMma

OTnryne NPUHIMIIOB OT 3aKOHOB M MPABIJI 3aBUCHUT TOJIBKO OT WHAMBHIYATEHOTO OTHOIICHHS
K MX 3HaueHHI0. MBI OyJieM TepeuuciisTh H3BECTHbIE HaM CBOWCTBA HOOC(hepbl. OOOCHOBaHME KaX 0~
ro U3 HUX 3aliMeT He OHy CTaThio U KHUI'Y. Ho cHauama Mbl X Ha30BEM, MOJIb3YSICh TEPMHUHOJIOTHEN
komOuHaTtopHoro anaamsa (KA). Takas xoMmOuHaTOpHas MHTEpHpETalusl MMOKa3blBaeT HA MHUHH-
MasbHY10 05u30cTh KA BMecTe ¢ JI0rMKoi K ceMaHTHYeCKOMY cepAlly HOOYHHBEpPCYyMa.

IepBbiii npuaoun guckperHoctu (1ILJI). JIrobas ¢pukcupyemasi 4eI0BEIECKUM CO3HAHUEM
COBOKYITHOCTh OOBEKTOB A COCTOUT M3 KOHEYHOTO YUCIIA JIEMEHTOB, W TOTa A SBISIETCS ITHUCKPET-
HOW CTPYKTYPOH.
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KomMmenTapuii 1. Ormerum, utro 1IIJ] He cBogur KA TONBKO K PacCMOTPEHUIO IMCKPETHO-
TOMOJIOTMYECKUX MPOCTPAHCTB, BEJh HA KOHEYHOM MHOXKECTBE MOTYT 33/JaBaThCsl U APYTHE
tonoyioruu. boyiee Toro, Mkl MOXeM JIOMYCTHUTh, YTO B HOOYHUBEPCYME CYIICCTBYIOT U OECKO-
HEYHbIe OOBEKTHI, HO MBI OyIeM OCTaBaThCS B TPAHHIIAX HAIETO MHUPOBO33PEHHS, OTPaHU-
geHHOTO paMkamu KA.

Mpunumunet Gopmel cymecrtBoBanust HooyHuBepcyma (IT®PC). 310 Te 9 NPUHIUIIOB IS

P(N), koTopble MBI 3anucaiu B I.2.

KommenTapuii 2. Mer Moriu ommbuthes, 1 Hekotopsle u3 IIPC 3anucansl HekoppekTHO. Ho ato
MaJIoBeposATHO. OueHb BeposTHO, YTo oTMedeHHbIX Hamu [IPC nenoctarouHo. Crnenudukoit
HOOYHHMBEpCyMa sIBIIsieTcs To, 4To mpoctpancTBo P(N) He siBIsieTCs CTalOHAPHBIM U HETpe-
PBIBHO (B KOHEYHOH TOIIOJIOTMM) M3MEHSIETCS: MOSBIAETCS HOBas MHPOpMAaIys, LIeHHas WH-
dbopmanus nepexoauT B HELEHHYIO, U T. 1. DTH KOJIMYECTBEHHbIE H3MEHEHUS MOT'YT IIPUBECTH
K (ha30BOMY Tepexojly, TOCie KOTOPOro HOBOE COCTOSHHE HOoc(epbl MOKET M3MEHHTH e
npuHIMIEL. JIOKaNbHO Takue U3MEHEHUS SKCIIEPUMEHTANBHO HAOMIOAAI0TCS B CMCHE [TUBHIIHU-
3alUii, PO’KICHUU HOBBIX HAallWH, HOBBIX OMOJIOTHYECKUX BUJOB, HAYYHO-TEXHUYECKUX PEBO-
JIOUMAX U Ap. BaxkHO OTMETHTh, YTO HOOYHUBEPCYM BKIIOUYAET B ce0sl, B TOM 4Hcie, HHPOP-
MalMIo, J1a U CyThb BCEro >kuBoro. [103ToMy OH IODKEH HE TOJIBKO COCTOSITH U3 >KUBOW WH-
dbopmanuy, HO U caM ObITh KUBBIM! 11 Bce 3TO OIDKHO BBIPAXKATHCSI MATEMAaTUIECKUM SI3bI-
KOM W B MareMaTHYECKHX CHMBOJIAX — EJUHCTBEHHO W3BECTHBIM YEJIOBEYECTBY S3BIKOM
KOMMYHHKAIIUH, TTO3BOJIIONINM 0TOOPaXaTh TOHKOCTH JIOTHYECKOTO MBIIIUICHHS.

[anee Mbl pacCCMOTPUM JABa IIPUHIIMIIA, KOTOPHIE JOTUYECKU CIEIYIOT U3 IPUHIUIIA CYMMHUPO-
Banus nHpopmarn (IICH), HO ormyeckne cneaCcTBUS HEe SBISIOTCS JOCTATOYHBIMH IS BKITIOYCHUS
OJTHOTO NPUHIIUIIA B IPYTOH — H3-3a HEIKBUBAJICHTHOCTH PAa3HBIX JJOTUYECKHX CHCTEM.

Otmerum, uro P(N) cocrout He TosbpKO M3 HHpOpMarmu. [103TOMY YHCTO HHPOPMAIIMOHHYIO

yacth P(N) 6ynem o6o3nauars P(1) = P(N).

3akon BkiaoYeHns ungopmamuu (3BU). s 1y, 1, € P(1), Beinonusiercs:

il = p(l) <p(ly), (13)

rae [W(A) — KOJHUYECTBO 3JIEMEHTOB MHOKECTBA A.

KommenTapuii 3. 3BH jomkeH BBIONHATBECS HW Uil HEWH(POPMAIMOHHOW YacTH Hoochepsl
P(N)/P(l). Ho P(N)/P(l), kyna, HaripumMep, BXOIAT MEXaHU3MbI U Pa3pyIIAIONIHe CHUIIBI HOO-
YHHUBEPCYMa, €Ille HACTOJIBbKO CJIab0 M3y4YeHbI, YTO TOBOPUTH O HUX C JOCTATOYHON YBEPEHHO-
CTBIO TIOKA HEJTb3Sl.

3akoHn onqnopoanoctu unpopmanuu (30M). Eciu 1, Iy, i |; uMeeT 0AMHAKOBYIO CTPYKTYpY
c |y, To:
|, uMeeT onMHAKOBBIE cBOMiCTBA ¢ ). (14)
KomMmenTapuii 4. 30U BrinonHseTCs, HaIpuUMep, A |, KOTopas cOCTOMT U3 SKBUBAJIEHTHBIX OJTHO-
ponHbIX 00bekTOB. Boobme 30U sBnsercs ocnabieHHpM IIPUHIMIIOM IKCTEHCHOHATBHO-
ctu (I1D), KOTOPBIA yTBEPKIAET O PABSHCTBE JIByX MHOXECTB, KOTOPBIE COCTOST U3 OJTUHAKO-
Boro konuuectsa anemMeHToB. Ho 1D He BeimonmHseTcsi, HanpuMmep, AJsi TOIIOCHOM TeOpHH.
Kcratn, ormMeTuM, 9TO B 3TOM M MNpeIbIAyIIeM MYHKTaX MbI HCIOJb3YyeM TEOPETHKO-
MHOXECTBEHHYIO TEPMHHOJIOTHIO TOJBKO ISl COKpALIeHMsl HAIMX BBICKA3bIBaHWI. MBI He
CYHTACM TEOPHI0 MHOXKECTB €IMHCTBEHHBIM MaTeMAaTHYECKUM (PYHIIAMEHTOM HAyKH U TEOPUH
HOOYHHBEpCYMa.

IlepBoiii 3akon orpanuyenHoctH uHpopmamuu (130rHN). ns kaxmoro | P(l) cyme-

CTBYIOT I'clil’c |, KoTOpBIE HAa3BIBAIOTCS, COOTBETCTBEHHO, HAYAJIO i KOHen uH(opmarmu |. Jlro-
00€e KOPPEKTHOE CUMThIBaHUE MH(popManyy |
Haunnaercs ¢ | ' u 3akanuuBaercs c | °. (15)
KommenTapuii 5. HeT 10CTOBEpHBIX SKCHEPUMEHTAIBHBIX JAHHBIX WJIM HaOMIOACHWN HapyLIeHUS
130rH. Bce dpopmManbHbIe BEIYUCTUTEIBHBIC YCTPOUCTBA C «OECKOHEUHBIMIY JICHTAMH BXO[I-
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HOM ¥ BBIXOJHOHM MH(POPMALIUK MPEKPACHO 3aMEHSIOTCS JICHTAMU KOHEYHOM [UTMHBI, HACTOJb-

KO JUTMHHBIMH, HACKOJIBKO 3TO HEOOXOAMMO JUTS PEIICHUS] KOHKPETHOM 3a/1auul.

Heckounbko otaensro ctout 230rH. Ho 310 ToXe 0YeHb BayKHBIH MPUHIIUI, KOTOPBIH YKa3bl-
BAeT Ha CBSI3b ICTEPMUHUPOBAHHOW M HEICTEPMHUHHPOBaHHOMU mpupos P(1).

Bropoii 3akon orpannuennoctu uadopmanmu (230rH). dns arodoro | < P(1)

Yaime cunTeiBaeTes HHpopManws ¢ Hadama | ' 1. (16)

KomMmenTapuii 6. OTciona, HanpuMep, CISAYIOT HOSCHEHHS MHOTOYHCIICHHBIX AKCIIEPUMEHTAIBHBIX

napayiokCoB O HEPAaBHOMEPHOCTH YacTOTHI Pa3HBIX YHCEN B pe3ysibTaTaX YHCICHHBIX JKCIIC-

PHMEHTOB. A TaKXe TO, YTO HH(OpMALIUI MOKET CYMTHIBATHCS HE JIO KOHIIA, U JIp.

JHanee uayT 4 KjIacCHYECKUE CTPYKTYPHBIE 3aKOHA HH(POPMAIIHH.

IlepBblii CTPYKTYPHBIH 3aK0oH MHpopManuu, Wid 3akon cymvuposanus (1C3U). Eciu
Bee Iy, I, ..., I, licP(l) momapuo He wmmeror obrmelt umupopmanuu (odo3Hagaercsa: | Ily=,
1<j<k<n), To umeem:
“zlj :z“"lj]. (17)
j= j=1
KommenTtapuii 7. KA Takke siBIsieTcs MOANPOCTPaHCTBOM HOOYHUBEPCYMA, MO3TOMY BCE BHIOOPKH

u3 coBokymHoctH A mpunamiexat P(l). OHu, kak mpaBuiIo, SIBISFOTCS MHOKECTBaMH, a [L(A)
SIBIISICTCS KOJMUYECTBOM 3JieMeHTOB B A. [loaToMy Bce 000O3HAUCHHS M OMEPAILUH, KOTOPBIE
WCTIONB3YIOTCS U POPMYITUPOBKH MH()OPMAIIMOHHBIX 3aKOHOB, BHITIONHSIOTCS, KAK COOTBET-
CTBYIOIIIME MATEMaTHYCCKHE OTICPALIHH.

BTopoii cTpyKTYpHBIi 3aK0H HHpopManun, nin npuHmun npoussenenusi (2C3U). Ecnu

u3 kaxgoro |y, Iy, ..., Iy, i P(l) BeIOpats mo oguOMy 3mementy ij € lj, j € [1,n], To cymecTtByer 31me-
MEHT UH(pOpMaIH

(i1, i ..., 1n) € P(I), (18)
KOTOPBIN Ha3bIBaeTCs OOMMM 3JIeMeHTOM HHpopMmauu s |y, |y, ..., |y, ¥ JUIS KOTOPBIX BBITIONHSET-
csL:

\ il ( ]
ply x, x x| = H !
LoL7 70 I, (19)
=

rae lyxlyx...1,cP(l) — wunbopmarus, kotopas COCTOMT U3 Bcex oOmuX anmeMeHTtoB lj, I, ...,
I P(I).

KommenTapuii 8. [yis Hoocdeps: 2C3U 03HauaeT BO3MOXKHOCTh HApaJICIIBHOTO CYUTHIBAHUS WH-
(dopmanuu, 9TO rapaHTUPYeTCsl MPAKTUIECKH HEOTPAaHHYCHHOW CKOPOCTHIO PaclpoCTpaHeHHUsI
napopmaruu (10). s KA — 3710 npuHImn rnpousseneHuss MHOXKeCTB. MIHTepecHas nHTep-
nperanus 1C3U u 2C3U B Teopuu KaTeropui: TyT OHA BBINIAJUT, KaK CYIIECTBOBAHHE YHU-
BEPCAIBHOTO KOIIPOU3BEACHUS M YHUBEPCAIBHOTO NPOU3BEACHHUS 0001 COBOKYIHOCTH 00B-
€KTOB.

Crnenyromuii 3aK0H UMeeT JiBe (opMbl, BO3MOXKHO, OHH SKBUBAJICHTHHI. Bo BesikoM ciydae,
ero komMOuHaTtopHasi opMa B 000MX CIy4asx CBOJIUTCS K KOMOMHATOPHOMY MPUHIIMITY TOXJIECTBEH-
HOCTH.

Tperuii CTpyKTYpHBIH 3aKOH MH(OpMAIMM, WIKM 3aKOH TOXAECTBEHHOCTU. DopMa Hepasnu-

yumoctu (3C3Un). Eciu |y, I, < P(I) umeroT nudopmaiiio, KOTOpyr0 HEBO3MOXKHO Pa3IninTh, TO:
n(ly) = pu(ly). (20)
TpeTuii cTPyKTYpPHBIH 3aK0H HH(OPMALUM, WIH 3aKOH TOXkIecTBeHHOCTH. Dopma 0To0-
paxxenusi (3C3Ho). s mobwix |y, 1, P(l) cymectByer mexanusm f; € @ < P(N), koTopsrii comno-
CTaBJISICT KKIOMY OUTY (WIH OJHOMY M3 OMTy, OUTy, ..., OUTy) € |1, cM. (6), COOTBETCTBYIOIIHI OJTHH

ouT (MK OUTy, OUT,, ..., OUT,) € |, mprueM Kax bl OUT U3 |, MOTyJaeT comocTaBiIeHHUE.
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Omnpenenenne 1. ® nazoBem opaxyinbHOi YacThio P(N), a f € ® — opakyJiom.

C apyroit ctoponsl, mycTh cymecTByet f, € @ < P(N), KOTOpBIif COMOCTABISIET KaXIOMY OUTY

u3 |, oguu U3 6UTOB |1, MpuueM Kaxapli OUT U3 |; momyyaer conocraBieHue mpu momornu f,. Torma
fi =, = p(ly) = p(lo). (21)

KommenTtapuii 9. 3C3Un Oynet sxBuBaneHTHbiM 3C3Ho, eciin MexaHU3M CpaBHEHUS OyAeT OAWH U

TOT XK€, HAIIPUMED, ¢ TIOMOIIIBIO pealbHOro opakyia. K coxanenuro, HaM 1MOKa 4TO HEU3BECT-

Ha TPUPOIa CPABHCHUS B HOOYHUBEPCYME.

Hakonen:

YeTBepThiii CTPYKTYPHBIH 3aKOH MHpOpMANMH, WIH 3aKoH uHuuaeHTHOCTH (4C3M).

[Tycte nro6sbie 14, I, = P(), 1 ecth nponsBosbHseiii opakyin f e @ c P(N), KOTopbiii CONOCTaBISET Kax-
i
nomy Outy u3 |; kakue-to Outhl U3 |y, 1 HaoGopor. O603HaYMM yepe3 (i) MHOXKECTBO OUTOB U3 |y,
- -f.
KOTOpBIC COTMOCTABIISIOTCS KaxaoMy Outy i € |;. CooTBeTcTBeHHO, Yepe3 I(j) 0003HaunM OUTHI 3 |y,
KOTOPBIC COMOCTABIIAIOTCS Kakaomy ourty j € lp. Torma:
Lmr\ifH—Lﬁt\r\ij_ (22)
i€l i€l
KomMmenTapuii 10. Ormetum, uro opakynsl B 4C3U Moryt ogua 6ut u3 napopmanuu |; cpaBHUBATH
C HeCKOIbKUMHU OnTamu u3 |y, a He ¢ oTHUM, Kak 3T0 Obi10 HY)KHO B 3C3Ho0.
[Touemy BBIMONHAIOTCS CIEAYIOIINE 3aKOH M IPaBWIIO AJIs1 MHGOPMALMOHHOTO IPOCTPAHCTBA
P(1)? Ham He uzBecTHO. OTBET Ha 3Ty MPOOIEMY JISKHUT JAJICKO 3a TPaHsSMH 3TOi CTaThH, 1a U BOOO-
1Ie MeTaMaTeMaTHKa ellle He IPUCTYTaia K PEHIeHUIO TAKUX MPoOIeM.

Omnpenenenne 2. [ycts st m00six |y, I € P(1) cymectByer mexanmsm @(1y,1,) € 2P0 = P(N),
KOTOPBIA COTIOCTABIISIET KaxkaoMy Outy mHpopmaruu |; kakoi-ro out uadopmanuu l,. Hazosem Ta-
KO MEXaHH3M JIKCIIOHEHIMAJIbHLIM HHpOPManHOHHbIM npocTpancTBoM (DUII), a ero smemeHT
¢o(l4,1,) — nHpopmMaunoHHBIM 0TOOPaKeHeM u3 |1 B |

Jus 3TN (cMm. HIKe) MBI OyieM J0ITyCcKaTh, YTO CYIIECTBYET TOJIBKO OJHA HANMEHBIIIas Ya-
cTrna nHpopMaIu — OUT, U 3TO MOKA YTO JIGKHUT B PaMKaxX COBPEMEHHBIX HCCIIeoBaHHuM. J{ns MHO-
rooutHbix cucteM 3IIIIHM u npyrue 3akoHBI W MpaBuia OyJyT HMETh HECKOJBKO 0oiiee CIOXHYIO
bopmy.

3akon nepenonnenust ungopmamuu (3MIHN). Ecnu 1st uHGOPMALMOHHOTO OTOOpaKEHHMS

PU
o(I,1) € 2°Vc @ = P(N), Iy, I, € P(l), kamomy 6uty b € |, comocrasmsiercst He MeHee OIHOTO OHTa
b~ € l, u npu 3TOM BBIONHSETCS

u(ls) > p(ly), (23)
To cpean uadopmanmu |, cymectByer Xots Obl 0uH OUT by € |5, 11 KOTOPOrO BHITOIHAETCS:
(¢ (bo)) > 2 Gura, (24)

]
riae ¢ (bg) — coBokymHOCTH Beex OMTOB MH(OpMaIHu |1, KOTOpPBIE COMOCTABIISIOTCS OUTY Do.

Hanee, myctb a1 00X |y, Iy, ..., I, P(I) cymiecTBytoT MeXaHU3MBI
UQ(DQPlN} i mgq)QPlN} ,

pHYeM
| | € plyl | | € plyl
Ut =P | () 1,0, =P,
Y 3TH MEXaHU3MbI, COOTBETCTBEHHO, OOBEMHSIOT BCIO MHpopMaImio u3 Iy, Iy, ..., |, mmm otOuparot u3
uHpopmarui Iy, Iy, ..., I, obmyro. Torga nmeer mecto cieayroriee
IIpaBuio BkIwYeHnss U BoikI0YeHns ungopmanun (IIBBU). [ns nro0bix caldiToB MH-
dopmaruu Iy, 1o, ..., 1, ® MexaHusMOB oObeAMHEHHWs M OTOOpa oOIIelH  HHpOpPMAIMH
C C
U\ 1,0, In} = Pl I/ u ﬂl 1,0, In} = P\ I} MMeeT MECTO MPaBUJIO:

F‘(U'|1,|2,...,|n\’]:z"1“‘l 2 p rlij , (25)

r=1 Ej<én vj=1
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Tl 3HaK CyMMBI UCTIONB3YETCs 715l COKpAILlEHHS 3aITUCH B OOBIYHOM AJISl ce0sl 3HAUCHUH.

KommenTapnii 11. Her nukakux ocHoBanuii ans HekoppektHoctu IIBBHM ans Hoonpoctpancts. Ho
W3-32 HEKOTOPOW BHEMIHEH CiIoKHOCTH (Gopmbl 3anmucu (25) Oynem cumrats IIBBU mpau-
JIOM.

4. HepeTepMMHUPOBaHHbIEe 3aKOHbI HOOYHMBEpPCYMA

CyTh 3aKOHA HEACTEPMUHHUPOBAHHOCTH J1si HH(pOopMaImoHHoro npoctpancTa P(l) coctour B

ToM, uTo T06as nHpopmarms |° < P(l) uMeeT CBOIO YHCIOBYIO OLEHKY A0CTOBEPHOCTH P, KOTOPYIO
y1o6HO HOpMHUpPOBaTh B Tipeaenax [0, 1].
3axon HenerepMmunupoBaHHocTu uHopmanuu (3HIAN). JTrob6oii coBokymHOCTH HHPOpMa-

wun |° < P(1) conocrasnsercs uncno 0<p(l%) < 1. HbIMu coBaMH, CyIIeCTBYET OTOOPaKEHHUE:

p: 2°0 - [0, 1], (26)
rae 0<p(1%) <1, u s Beex BO3MOXHBIX 6utoB i € P(l) BimonHseTcs
pil 1. (27)

ieP( | ]

Onpenenenne 3. Yucno p(1°), 1°cP(l), Gyaem Ha3BIBATH BePOATHOCTBIO, WIH J0CTOBEPHO-
crpio uadopmammn 1°. Ecim 0<p(1%) < 1, uadopmammo |° 6ynem HassBaTh cToxacTuueckoii. Ecin
p(1°) =1, nurdopmarmro 1° Hazoem xerepmunmposannoii. Ecmu p(l°) =0, urdopmarmio |° Hazoem
nenosuapaemoii, a eciu p(l %) >0, To no3HaBaemoii.

Kak cneacreue 3HAM u npyrux Hammx WHQOPMAIMOHHBIX 3aKOHOB, MIPABUJ U MPHUHIIMIIOB,
BBITIOJTHSIFOTCS CIICAYIOIINE TIPABUIIA JIJIs YUCEIT TOCTOBEPHOCTH HH()OPMAIIHH.

IIpaBuio 1. Beimonusercs:

I, 12 = p(l) <p(l2) (28)
st mo0sIx |4, 1, = P(1).

IpaBuio 2. BemonHsercs:

p(1:l2) = p(ly) + p(l2) - p(linly) (29)

st m00sIX g, I, < P(1).

IIpasuio 3. Bemomnusercs:

P""\ 1) = 1-p(ly) (30)

s moboro |, < P(1).
IpaBuio 4. Bemomnnasercs:
< [ |
BB
k

k

p

st mo0bIx 1 < P(1).

Mpasuio 5. Ecnu I, P(1), k=[1, n], uMeroT momnapHO MOJHOCTHIO Pa3IMYHYI0 HH(pOpMaLHIO,
TO BBITIOJIHSCTCS:

=> 1|
plzlk] zplk" (32)
k k
KommenTapuii 12. Ananorom npasui 1-5 B KA sBisiercss akcuoMaTHKa TEOPHH BEPOSITHOCTEH.

5. LleHHOoCTb MHhopMauumn B Hoocdepe

OueHb BaKHBIM KpUTEpUEM UH(POPMAIIH SBIISETCS €€ HEHHOCTh. JTO MOHATHE PEryJInpyeTcs
MPUHIMIIAME [IEHHOCTH MH(OopMarmu. [ 3TOro CyIecTBYIOT JIBa MEXaHH3MA.
1. Jna aro6oro | P(l) cymecTByer MexaHW3M 3amOMHHAHHS MH(POPMAIIMU, KOTOPBIA SBISETCS

crenmansubiM otodpaxenneM C(1,19) € 2"V c @ < P(N), I, 1< P(I), rae |© — undopmanus, B ko-

62 Ng, 2003



QDu3uka co3HAHUA U HU3HU, KOCMOA02UA U acmpoc}msurca

Topoii 3anomunaetcs nadopmanus |. Madopmanus | © HaspiBaeTcs namaTbio 00 nadgopmanuu .
[MpuMepoM Takoro MexaHu3Ma SIBIISIETCS MO3T YelIOBeKa WA TaMSATh KOMIIbIOTEPA.

2. ns nro6oro | < P(l) nennocTs nndopmaiiu BeIYucsieTcs o Gpopmyoie:
cll‘:rTLath\lt’, (33)

rae t(1%) ecTs Bpems 3anomunanus uadopmaruu | B ee mamatu 06 nadopmanuy | .

Hanee, nadopmanus B npupoe ObIBACT ABYX BUIOB:

a) makpounpopmanus ‘| — undopmamus, KOTopas 3alIOMUHAETCA HA MPOTSKEHHH BPEMEHH, JI0-
CTaTOYHOTO JIJIS €€ UCTIOIh30BAHHS,

b) muxpoundopmamus "1 — uHpopmaius, KOTOpas He 3aATTOMUHAETCS.

Omnpenenenne 4. Tamant — 370 Bnanenne mexanmmom T C @ < P(N) npeoOpa3zoBanus MHK-
poundopmaruu !l B Makpornpopmanuro
s R (34)

Omnpenesienne 6. TBopuecTBO — 3TO peanu3alius npeodpazosanus (34).
p— IMosicHUM 3TO HA KJTACCHYECKOM (DHU3UYECKOM TMPUMEpE: HIcaTbHOM Ta-

@ ; 3¢ B 3aMKHYTOM COCyJIie 1o mopiraeM. MakponH(hopMaIliueil B Halem mpumMe-
4 v ~ ~
o Q pe OyIoyT yCTOMUYMBBIE COCTOSIHUS ra3a, a MUKpOMH(pOpPMaLue — HeyCTOWYH-
thu— BBIC. OHCHI/IM HUX KOJIMYECTBO. 9HTpOHI/ISI E OJHOT'0O MOJIA rasa B COCTOAHHH
TEPMOJAMHAMUYCCKOTO PABHOBECHS BHIYUCIISACTCS 110 PopMyIie
E = 1.5 x kg x Na,

roe kg=1.38x 102 JIx/K — mnocrosaHas Bonenmana, a Na=6.02 x 102 —
gucino ABoranpo. Ho gncno mukpococrosamii M;, a, 3HaYUT, 1 00BEM MHUKPO-

Puc. 6. I'a3 noxn uH(opManum, CBA3aHO ¢ FHTponuel E cooTHomeHneM
AaBJIeHHEM E =Kg x InM;,
OTKyJa
E
M, = gke = gl5Na Ay 103.92><1023. (37)

C npyroii CTOpOHBI, YCTOMYMBOE CTAIIMOHAPHOE COCTOSIHHE B COCyJe TOIbKO onHO! [ToaTomy

YHCIIO0 YCTOHYMBBIX MaKpOCOCTOSIHUM My, a, 3HaUMT, 1 MaKpOUH(POpPMAaLIUH, OLIEHUBACTCS KaK:
My=11 (38)

W3 sToro mpumepa Mbl BUAUM, KaKOW OOJBIIONW KOJMYECTBEHHBIH Pa3pblB MEXIy MaKpOWH-
¢dopmanmeit 1 MUKponHQOpMaIel, 1 Kakue TUTAHUYEeCKUE YCHITUS HY>KHBI JIJIsl peaTi3alii TAIaHTa.

Tak kak, HaJjaBNKUBas Ha MOPIIEHb, MBI OYZeM U3MEHSATH KOJIHMYECTBO MUKPOCOCTOSTHIM U MaK-
pococTosiHui (1 Ha00O0pOT!), TO €llle OJHUM BaKHBIM CJICJACTBUEM HAIIICTO MPUMEpa SIBJISCTCS B3au-
MOCBs13b TipocTpancTBa Hoochepsl P(N) M 00BIYHOTO (pH3MYECKOTO MPOCTPAHCTBA. DTO — 3JIEMEH-
TapHBIA GU3NUECKUHA SKCIIEPUMEHT, KOTOPBIN TTOATBEPKAAET MATEePUATbHOCTH HH(popManuu!
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Hrycak V. V., Hrycak J., Iglin S. P.
Information principles and rules of noosphere

The principles and rules of Nonospaces is discussed within the framework mathematics and physics models.
Nonospaces (Nonouniverses in strongly) model are finite topological spaces. Finite topological spaces are com-
binatorial structures that can serve as replacement, or approximations to, bounded regions within continuous
spaces such combinatorial manifolds. In the spirit, the present paper studies the approximation of Nonouniverses
by finite ones. It has been proposed the mathematical model confirming completely with famous for today exper-
imental data of information’s properties and the gravity space construction.

Key words: noosphere, Nonospaces, mathematical model, finite topological spaces.
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