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3.4. AlbTepHATUBHBbIE CIIOCOOBI NEpPeMeLIeHHS
B IIPOCTPAHCTBE

«B mo epems, kax I'-CIIO/[b Bocxomen 6o3necmu Onuse’y (Mnuio) 6 euxpe na
Hebo, wen Onuse’y ¢ Smuwen (Enuceem) uz aneana. U ckazan Snuse’y Onuwe:
ocmanwves 30ecs, ubo I-CIIONb Ilocvinaem mens 6 Bepuno. Ho Dmuwa cxazan:
Kue I-CI1ONb u sicusa oywa meost! He ocmaenio mebs. Y nowinu onu 6 Begpuno.

H svuunu coinwl npopoxos, komopule 8 Begune, k Dauwie, u ckazanu emy: 3ua-
ewn au, umo cezoonss I-CIIO/[b Bosnecem 2ocnoouna meoe2o HAO 207108010 ME0-
e10? OH crazan: st makoice 3Haio, moayume... I[lsimvoecsim 4enoeex u3 coiHog npo-
POUECKUX NOULTU U CIANU 804l HANPOmMuUe ux, a owu oba cmosiiu y HMopoana.
U 631 Dnuse’y munoms ceoro, u cgepryi, u yoapui ero no 8ode, U paccmynuiacs
OHa myoa u cilooa, u nepeuiiu oHu oba nocyxy. Kozoa onu nepeuinu, dnuse’y cka-
3an Dnuwie: npocu, umo coerams mebe, npedxcoe Hexcenu s Oyoy 83am om mebs.
U ckasan Onuwa: 0yx, komopulii 8 mebe, nycmo 6yoem Ha MHe 808oe. M ckasan
OH. mpyoHo2o mul npocuutb. Ecau yeuduuts, kax s 6ydy Bzsm om mebs, mo 6ydem
mebe max; a eciu He ysuouutb, He 6ydem. Koeoa onu witu u dopoeoro pazeoeapu-
6anu, 60pye sA6UNACH KONECHUYA OZHEHHASL U KOHU OZHEHHbLE, U PASTYYUIU UX 0O0UX,
u noneccst dnuse’y 6 guxpe na Heboy (4-s1 Llapers, 2:1-11).

>3 K ok

«H ckazanu cvinwl npopoxos Dnuwe (Enucero): 6om, mecmo, 20e Mol Hcugem
npu mebe, mecHo 014 Hac, novdem Kk Hopoamny, u 803emem ommyoa Kaxcowvlil no
00HOMY OpesHy, u coenaem mam mecmo 0aa sxcumenvcmea. OH ckaszan: nouou-
me. U ckasan o0un: coenati Muiocms, nouou u mol ¢ pabamu meoumu. U ckazan
oH. notidy. M npuwen ¢ numu, u npuwinu k Mopoany, u cmanu pybums oepegws.
H xozoa ooun eanun opesno, monop e2o ynaun 8 600y. M 3axpuuan oH, u ckaszar,
ax eocnooun moti! — a on e3am Ovil Ha nodepocanue. M cxazan uenogex
B-JKUH: 20e on ynan? On ykazan emy mecmo. M ompy6un on om depesa u 6po-
cun myoa, u écnavii monopy (4-1 Llapcts, 6:1— 6).

* %k ok k

«H mozoa omeepsz um ym k pazymenuto Ilucanuil, u ckasan um: max HANUCAHo,
U Max HAOREHCANO NOCMPadamsv Xpucnmy u 60CKDECHYMb U3 MEPMBbIX 8 mpemuil
Oenb, u nponosedany ovims 60 Hms EI'O nokasHuio u npowjenuio 2pexos 60 6cex
Hapoodax, Hauunas ¢ Hepycanuma,; vl dce caudemenu cemy, M a nowmo Obemo-
sanue OTIL[A Moezo na eac; svl dsce ocmasaiimecy 6 2opode Hepycanume, dokoine
He obneuemecwy Cunoro Ceviute. M evisen ux 6on u3z eopoda 00 Bugpanuu u, noomss
PYKU ceou, bnazocnogun ux. M koeda 61a2ociosisi ux, cmai omoasmscs Om HUx
u goznocumscs na Heboy (bnaras Bects, ot Jlyku, 24: 45-51).

* K x
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BakyyMmHbIe BUXpHU Ha pa3InuHBIX
YPOBHSIX PacCMOTPEHUS
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3.4.1. YnpasJieHue TONOJIOTHeH JIOKAJBHOI0 YYaCTKAa
MEKIIAHETAPHOTO MPOCTPAHCTBA

B mpenpinymei riiaBe ObUIM PacCMOTPEHBI MOJECIBHEIC MPEICTABICHUS, B
paMKax KOTOPBIX MEXIY «3BE3[0i» U €€ «IUIaHETaMU», a TaKKe MEXAY «Iuia-
HETaMW» M UX €CTECTBEHHBIMH «CITyTHUKAMI» HUPKYIHPYIOT CI0XKHO Teperie-
TEHHBIE BHYTPUBAKYYMHEIE CYOKOHM-AHMUCYOKOHMHbIEe TOKH, KOTOPBIE COTIac-
HO B3IJIsLaM AJICUTHBI U SIBJISIFOTCSI BHELIHEH MPUYMHOM 3BE3JHON U IIaHETap-
HOU rpaBuTanuu. Ternepp Hac OyJeT MHTEPECOBATh BO3MOXHOCThH HCIOJIb30Ba-
HUS 3THX MEXIUIAHETAPHBIX W MEX3BE3IHBIX BHYTPUBAKYYMHBIX TCUCHHH LIS
MepeMeIIeHUs] B KOCMHYECKOM IPOCTPAHCTBE.

Eme pa3 HanmoMHMM, YTO Ha yJIBTEPATbHOM YPOBHE PACCMOTPEHUS AJICUTHBI,
KXKIBIA CIIOM KaKI0H JOKaIbHON 00JaCTH KOCMHUYECKOTO MPOCTPAHCTBA — 3TO
pe3ysbTaT CIOXKHBIX Y3JIOBBIX neperuiereHuid 16 + 16 = 32-x TUIOB cyOxoum-
AHMUCYOKOHMHBIX BHYTPUBAKYYMHBIX TOKOB.

http://www.horoshovsem.ru/
T 4

ol .
om www.fractal-recursions.com

www.fractal-recursions.c

®pakTanbHbIe WLTIOCTPALXH YIbTepaibHOM Tkanu JKuBoro Ectect-
Ba, COTKAaHHON U3 16-TH cyoxoHmHwix U 16-TH aHmMucyOKOHMHBIX
BHYTPUBAaKyyMHBIX TOKOB B Pa3JIMYHBIX CJIOSIX BAKYYMHOH NpOTS-
JKEHHOCTH U IIPY Pa3IMuHbIX MaclTadax paccCMOTPEHHs
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Bo BHemHel o6oouke siaep 3Be3q v [lmaHeT MHOTOCIOWHBINA KOBEP YIIbTE-
panibHOTO BBITHS COTKaH M3 16-TH CcyOKOHMHBIX (OTTEKAIOIINX, WU apmepudib-
Hblx), U 16-TH anmucybronmubix (MPUTEKAIONINX, WIH 6€HO3HbLIX) CBETOBBIX
«HUTEW», OMHUChIBaeMBIX 32-Ms MeTpukaMu Buaa (3.3.1) ¢ COOTBETCTBYIOUINMHA
curHatypamu (3.1.24):
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[Ipu »ToM ycpenHeHHas 4-MepHas Tomoiorndeckas Koudurypamus (3 - me-
(dhopmanus + TOK) KaXXI0H JTOKaJIbHOM 00JIACTH MEXKITIAHETAPHOTO KOCMHYECKO-
T'O MPOCTPAHCTBA OpeNeNsieTcs aMIUIUTYAHBIMA U (Pa30BBIMH COOTHOIICHUSMHU
MEXIy STHMH 32-Ms THITAMH YIbTPAMETPHUK.

Hanomunm, uTo Ha emnte Gonee TiryOMHHOM MH(EPaIbHOM YPOBHE PACCMOT-
peHusi y3JI0Bble BaKyyMHbIE KOH(UTypaluH, COTKaHHbIE yKe He u3 32-x, a u3
256 + 256 = 512-Tu THNOB LBETHBIX MH(paMETpHUK (MH(EPaJIbHBIX CBETOBBIX
«HUTEH»), a HA TUTAILHOM YPOBHE PaCCMOTPEHUS] TaKUX «HHUTEH» CTAHOBHUTCS
yxke 4096 + 4096 = 8192 (cm. 1. 1.2.13 B xxenToit Ancurhe [8]).

Tak MOXeT MPoIOKAThCS 1O OECKOHEYHOCTH, TIPH 3TOM MH(MOPMAIIOHHASL
€MKOCTb BHYTPHBaKyyMHBIX MPOLIECCOB U y3JIOBBIX CTPYKTYP BO3pacTaeT JIaBH-
HOOOpa3HO.

Lo

www.fractal-recursio
Wiroctpariys neperuieTeHust 32-X TUIIOB CYOKOHM - GHMUCYOKOHMHbIX
BHYTPHBAKYyMHBIX TEUCHUH Ha yJIbTEpaIbHOM YPOBHE PACCMOTPEHUS
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www.fractal-recursions.com

Nnntoctpanus clioXKHEWIIUX NEPEINIETEHUH BHY TPUBAKYYMHBIX
TOKOB BO3JI€ IOBEPXHOCTH [IIaHeThl Ha yabTepatbHOM
YPOBHE pacCMOTPEHHUS
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YToOB! MCHOJIB30BATh Pa3IMuHbIE YCPEIHEHHbBIE COCTABIIAIONINE MEXIUIaHe-
TapHBIX W/WJIN MEX3BE3JHBIX BHYTPUBAKYyMHBIX TOKOB C IEJIbIO IIEPEMEICHUS
B KOCMHYECKOM ITPOCTPAHCTBE, HEOOXOIUMO HAyUUTHCS YIIPABIATH YCPEIHEH-
HOW 4-TOTIOJIOTHEH JTOKAITBHBIX YYaCTKOB BaKyyMa.

Paccmotpum, 11 mpuMepa, BO3MOXHOCTh IPEOIOJICHHSI TPaBUTAIMOHHOTO
TOJIS «TUTAaHeTh». [ aToro BeIOepeM m3 uncnuteneil pamxupos (3.4.1) crpo-
Ky ¢ curHatypamd (——+—) u (++ —+) 1 BeIpa3uM ux 4epe3 14 ocraBmmxcs
CUTHATYD
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IIpu 3TOM B paMKax ABYXCTOPOHHETO PAacCMOTPEHHSI AJICUTHBI YCpPEIHEHHAs
MPOTSDKEHHOCTh PAcCMaTpUBAEMOr0 y4YacTKa BaKyyMa OIMCHIBACTCSI KBapTETOM
CHHTE3HPOBAHHBIX METPHK:

2

X dr
dsD? = —(1 - r'ijczdzz - +7r%d0* - r*sin? 0do?
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d 2
ds (+0%)2 :(1+ r”sjczdtz+7r ~r2d6% +r¥sin? 0 do?
v r 14 T8 ,  (++-
r
(3.4.3)

OTIHCBIBAOIINX €IMHBIN YeTHIPEXIKUIBHBINA XKTYT, 10 KOTOPOMY IPOUCXOAUT KaK
HPUTOK, TaK U OTTOK BHYTPUBAKyYMHBIX CYOKOHM-AHMUCYOKOHMHbIX TOKOB K/OT
sqpa ToJIoOl «IUIaHeTh» (WM «3Be3b»). Ho B 3TOM ciiydae OTTOK aumucy6-
KOHma OT TIOBEPXHOCTH [laHeThl MOXKET NpeBaMpOBaTh Haj HPUTOKOM CYO-
koHTa k Ee Hegpawm.
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YcpenHeHHYI0 CKOPOCTh OTTOKA BaKyyMa B pacCMaTpUBAEMOM CIIy4ae MOXK-
HO OIIEHUTh HA OCHOBAHHH COIOCTABJICHUS YCPEIHEHHON HYJIEBOU KOMITOHEHTBI
u3 MeTpuk (3.4.3):
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C HyJIeBO# KoMmOHeHTO#t (2.3.41) u3 meTpuku (2.3.38) B [9]
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OTKyza BHIHO, YTO CKOPOCTh YCPEIHEHHOTO BaKyyMHOT'O OTTOKA 3aBUCHT OT
(+a) () (

COOTHOIIEHUS paauycoB 7,7 ¥, 1, 1™, Fug Y YeThIpeX Pa3NYHBIX paKuii,
OKPY’KaIOMIHX SIIPO TOJON «IDTAHETHDY.

Ewe paz ommemum, umo 6ce mooenvivle nocmpoenuss Aicuchvl He 00bsCHIOM
NPUYUHY 2pasumayuy, Mmaxk dce Kax He 0ObACHsem ee HU HeDeCcHAas MexXauuka
Hviomona, nu obwas meopust omnocumenvhocmu dunwimeting. Qusuxa, Kax co-
cmaenas yacmov Hayku, 6oobuje ne 6 cocmosinuu Huuezo 00bsCHAMb, He YmMpamue
npU JMOM YCMOUMUBOCIUL CBOUX I02UYeCKUX OCHO8aHull. OHa ymeem moabko onu-
CblBAMb PA3IUYHbIE TIOKAAbHbIE NposieleHus Pearvnocmu nocpedcmeom omene-
YEHHBIX MOOEIbHBIX NPEOCMAGIeHUL.

B pamkax muposocnpusimust Ancuenvi, spasumayusi — 3mo - siejieHue NCuxopu-
suonozuueckoe. 36e30vl — amo JKuevie Cywecmea. [[is JcusHu UM HyJHCHO RUMA-
HUe U OmmopdiceHue omxo008. s s5moeo oHu, nodobHo 6buonocuueckum Kiem-
Kam, ecacviéaiom CyOKOHT (apmepuanvbuyto aum@y) u ucmopearom aHTUCYOKOHT
(senoznyro mumehy), a Ilnanemol, naobopom, ecacvléaiom aHTUCYOKOHT, a Ucmop-
2arom CyOKOHT.

Omo no0obHO momy, Kax, Hanpumep, YeneKucavlii 2az st pacmenuil AIs1emcs
NUMAMENbHLIM BEWECNEOM, A OJil HCUBOMHBIX — OMOPACHIBAEMbIM NPOOYKIMOM
arcusnedessmenvhocmu. M naobopom: dHcugommvie nO2IOWAOM KUCiopoo, KOmo-
pblil 6b10€NAI0M PACMEHUSL.

B opyeom npumepe, nacenennuiii 1100bMu 20p00 NOCMOSHHO GNUMBIBAEH NPO-
OyKmbl NUMAHUS U Opyeue Mamepuaibl u3 Oauznedxcawux oonacmetl, a u3 20pood
UCMOP2AIOMCsl PA3TUYHBIE U0ETUsL U OMX00bL, KOMOPbLE, 8 C80I0 0UePedb, CHIUMY-
Jupyiom  pazeumue UHGPacmpykmypvl oxkpycaroueii e2o oonacmu. Kowneuno,
MOIICHO NOCIMPOUMb MAMEMAMULECKYIO MOOETb, 8 KOMOPOU 20p00 npumsieusaem
nPOOYKmbl U NOJIEe3HbIE UCKONAeMble HEKOU dpemeprotl cunoi. Mooicho dadice npo-
CeOUmb 3A6UCUMOCTb, YO YeM OOble 20p00, meM OOoblle CULA €20 NPUMSIdICe-
HUsL U OMIMOPIICEHUS], U MU CUTbL 0OPAMHO NPONOPYUOHATbHBL KEAOPAmy pac-
cmosnust om e2o yewmpa. Ho mvl npu smom mouno 3naem, ymo He 0yob 6 5mMom
HAZPOMOIICOEHUY 30AHUIL €20 MbLCTAUEl COCMABTAIOuEl, M. €. JHCUBIX PA3YMHbIX
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cywecme, OH maxK u 0cmaiacsi OGvl nPOCMo HeNOOBUICHOU 2pYOOLl KAMHEIL.
Tpasumayus 36e30 u Ilnanem mak dice 6bl36aHA CLONCHEWMUMU NCUXOPUIUO-
Jl02UtecKUM npoyeccamil, npomeKarwumMu 6 ux Heopax. B ocnose nobozo nposs-
JIeHUsL MAMEPUATTLHOCTU JIeXCUm Jceanue nompeonams u omoagamy. Ilosmomy
ona 0bvacHeHua npuuun epasumayuu Hayke ne obotimuce be3 egpetickoii Kaboa-
avl. Kabbana u Hayka obpasytom ouaniekmuieckoe eOUHCms0, NOCKOIbKY OHU NpU-
36aHbI OMBEYANb HA 08A 83AUMHO OONOTHAIOUUX BONPOCA: KNOUEMY» U KKAKH?
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Wnnroctparys OCHOBHBIX HAINIPABJICHUH MEXIITaHETAPHBIX
U MEX3BE3/HBIX BAKYYMHBIX TEUCHUH



