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Anrebpa curHatyp «YacTuiely (zenenas Ancurna). — M. Vsnatensctso
JIKH, 2008. —414c.

Kuura "Hacturs!” sBiseTCs 04epeHON 4acThI0 €IMHOI0 UCCIIEN0BaHUA MO
o0IIMM Ha3BaHUEM «AureOpa curHatypy» (AscurHa, www.alsignat.narod.ru).

B naHHO! yacTH AJICUTHBI MCCIIEIYETCsl CTPYKTypa JIEMEHTapHbBIX YacTHIL,
Pa3BUBAIOTCS ¥ KOHKPETH3HPYIOTCS OCHOBBI T'€OMETPH3MPOBAHHON BaKyyMHOM
«QJIEKTPOJMHAMHUKH» W W3JIaraloTcsi OCHOBBI T'€OMETPH3NPOBAHHOW TEOPHH
BHYTPHAIEPHBIX TPOIECCOB Ha 0a3e MPEICTAaBICHUN O «IIycTOTe» (BaKyyMe),
M3TIOKEHHBIX B «OPAHIKEBOW» M <«OKEIITOW» YacTAX dTOro mpoekTa [7, 8].

3emeHass AJICMHTHa TIpOAO/DKAaeT TOWCK TposiBIeHu HempousHocumoro
Nwmenn TBOPLIA (TerparpammaroHa) B CTPYKTypax, COTKaHHBIX M3 IIOTHBIX
nposiBneHui! JKusoro BbeiTua. 310 mpomoikeHHe MporpaMMbl BOCCOEIMHEHUS
¢usnyeckux npencrapieHuii ¢ Jlyxopubivu ycrossmu TOPBI.

Kuura nmpenHasHaueHa Jyis MHAPOKOTO Kpyra YMTaTeNel, MHTEPECYIOIUXCS
npobiemamu crpoeruss Muposnanus. OHa MOXKET IPEJICTaBIATh HHTEPEC U JUIs
CIELMAJINCTOB B OOJACTH E€CTECTBEHHBIX M T'yMaHHTapHBIX HayK — (DU3UKOB,
OHOJIOTOB, MATEMAaTHKOB U (hUIIOCO(OB.
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I'me ver Crpaxa nepen BCEBBIIITHUM,
TaM HeT MyApocTH (Agom, muwina 3)

CYJIbA 1

CTpykTypa 3jIeMEeHTAPHBIX YaCTHUIL

JIBAPUM (CJIOBA)

«ITEKTPOH»

«W ob11 ronon Ha 3emne» (buiT, 12:10) — yBunen (Aspa-
aM), 4TO Ha3Ha4YeHHas Haj 3emicii Cuia He JaeT JO0JDK-
HOM CBsTocTH. [TOHSII, 9TO 3eMIIST MOXET CyIIECTBOBATh
TonbKO Omaromapsi CBATBIM YPOBHSAM, KOTOpPBIE BBIAIYT
oT Hero. “CIBHTaloT 3eMJIIO C MECTa €€, M OTIOPHI €€ TPs-
cyres” (Mo, 9:6). «Ecnu Uspauns 3anumaercs TOPOM,
OIOPBI HA CBOMX MECTaX, M MHUpP CYIICCTBYET B HaJJjIcKa-
IIeM MoJIoxkeHun» (3or’ap)

Mocksa

5769 /2008
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http://www.crlc.pu.ru/share/hosse/

http://wwwicrlc.p.ru/share/hosse/

TanaHTIUBBIN XyTOKHUK, BeIpaxkas McTuHy yepe3 n3o0paxeHne NpeKpacHoro,
4acTo MepeiacT IIIyOUHHYIO CyTh SIBICHUI pealbHOr0 MUpa C MOTpsicatonien
SCHOCTBIO. [laHHast 4acTh AJIreOpbl CUTHATYP CONPOBOKAACTCS HILTIOCTPALUSIMU
OTpakarol¥MH, Ha HAalll B3IV, CyTh U3Y4aeMbIX 3/1€Ch IIPOLIECCOB.

MBI HE yAOCTOMIIUCH IPUBECTH 3/1€Ch IMEHA XyI0KHUKOB, HO
oT B-T'A HUUYEro He COKpPBITO.
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IIpeaucaosue

CorylacHO COBPEMEHHBIM HAyYHBIM MPEACTABICHUSIM (U3NIECKUH BaKyyM —
3TO OZIMH U3 CaMbIX CIIOKHBIX OOBEKTOB, C KOTOPBIM KOI/a-IH00 CTaIKHBAJICA
YeJI0BEUECKUN PaccyioK.

KBaHToBas gusnka paccmarpuBaer (pU3NUECKUl BaKyyM KakK B CpETHEM HY-
JIEBOE COCTOSIHME COBOKYITHOCTH BCEX KBAaHTOBaHHBIX Mojieil. Baxyym kak Obl
«IOBIIIUT», OH TO BBIJIBIXAaET M3 CEOs MOJIS W 4YacTHIBL, TO BOMPAeT UX B CBOM
6e3noHHbIe ToTyOuHBL. Kumsmuiit «OynboH», cocTosmuMit U3 BUPTYAIBHBIX dac-
THUIl ¥ aHTHYACTHIl PA3JIMYHBIX COPTOB, CIIOHTAHHO BO3HUKAET M3 3TOH B Cpel-
HEM IyCTOH MPOTSHKEHHOCTH U TaK )K€ CIIOHTAHHO MCYE3aeT.

BakyyMm B MOTEHITUH COIOEPKHUT CBOHCTBA BCETO MHOTOOOpa3Hs CO3MIaHUH B
Habmogaemoit Hamu PeanmpHocTH. HBIHE (DM3MKK €AMHOMYIITHBI B TOM, YTO Ba-
KyyM UMEET MHOTOCJIOMHYIO HEPApXUIECKYIO0 CTPYKTYpPY M HAaCBIIEH SHEPTUEH.
Ilo pasHbIM OIIEHKaM, MJIOTHOCTb 3HEPTHU TOJNBKO AJIEKTPOMArHUTHOTO CIIOS
Bakyyma cocrasimsier mopsiaka 10'™ — 10% x/em®. Kpome Toro, cymiecTByroT
0O030HHBIH, KBAPK-TJIIOOHHBIM, XUITOBCKUI M, BO3MOXXHO, APYrHe BaKyyMHBIE
KOHJCHCATHI.

ITpaBomepen Bompoc: «Eciau BakyyM — 3TO Ype3BbIUaiiHO SHEPreTHUECKH Ha-
CBILIEHHAs Cpe/a, TO MOYEMY MBI 3TO HE OLIYLIAeM U HE YMEEM ITHM MOJIb30-
BaThcA?» Jleno B TOM, YTO YEJIOBEK MOXKET YyBCTBOBATh M HAYUMJIICS MCIOJNB30-
BaTh TOJBKO PE3KHE JHEPTeTHUYECKUE Iepenajbl, HAlPUMEp, Pa3HHUIy BBICOT
BOJIBI, PA3HUILYy AABJICHUS Ta3a, pa3HUIly TEMIIEpATyp, Pa3HUILY B IBETE WM OC-
BEIIEHHOCTH W T. JI. Pe3kwe mM3MeHeHus Jo00ro mapamerpa Cpeibl, TaK WIH
WHaye, CBA3aHbI C BEICOKHM YPOBHEM €€ NMOTEHIHAILHOCTU. MIMEHHO Takue BbI-
COKOIIOTEHIIMAJIbHBIE MEPEenaibl YeJIOBEUECTBO U HAYUMIIOCH IIPE0OPa30BbIBATh
B HEOOXOANUMBIE BUABI SHEPTHH.

B BaKyyM€ IMOTCHIHAJIBbHBIC MEPEIaabl OTHOCUTCIIBHO HU3KHU, T. €. BO BCCX
€ro JIOKAJIBHBIX 00JIACTSAX COJEPIKUTCS OECKOHEUHOE, HO B CPEIHEM HpaKTH4e-
CKH OJIMHAKOBOE KOJMYECTBO JHEPruu. Bakyym MOKHO YHOZOOWTH clierka
B3BOJIHOBAHHOM «TpaHMLIE» MEXITy OECKOHEYHBIM HEOOM ITOJIOKHUTEIILHOM SHEP-
run (CBeToM) U O€30HHBIM OKEaHOM OTpuuaTenbHoi sHeprun (Toemer). Men-
HO U3 9TOH B CPEIHEM HYJIEBOH «rpaHuLb» Mexay CBeToMm u TeMOH poxaaeTcs
BCe MHOT000pasre HaOII0JaeMOT0 HaMU MUPA.

Bwmecre ¢ Tem BakyyMm o0JiagaeT 4pe3BHIYaifHO BHICOKOH CTETIEHBIO CHMMET-
pHH, B TOM OTHOILIEHUH, YTO KaKne ObI CYIIIHOCTH HU «POKAAINCH» U3 BaKyyMa,
OHU BCET/a MOSIBISIFOTCS B BUJE B3aMMHO IPOTHBOIIOJIOKHON IMapbl: YaCTUIBI —
AHTUYACTUIIBI, BOJHBI — AHTUBOJIHBI, TIOJIS1 — AaHTHUIIONS U T. [I.

st oObsicHeHus: yckopeHHoi nH(usuun (pacumpenus) Beenennoit B pam-
KaX HEKOTOPBIX KOCMOJIOTHUECKHX MOJEJIeH I0JaraioT, 4YTo BaKyyM Bce ke 00-
JlaJlaeT OYeHb cJIabol PENIMKTOBOM aCUMMETpPHENl B M0JIb3Y €ro MaTepHaIbHOCTH
HaJl aHTUMaTepHaIbHOCTI0. OJTHAKO OLIEHKH IUIOTHOCTH TOJIOKUTEIEHON Mac-
ChI BaKyyMa upe3Bbruaitno mMansl ~ 10 r/cm’. [103TOMy HET HUKAKHX BO3MOX-
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HOCTEH HCIIOJIb30BATh JAHHYIO PEIMKTOBYIO BAKYYMHYIO aCHMMETpPHIO, JAaxe
€CJIU OHA PEalIbHO CYILIECTBYET.

Hwuskas moTeHnnanbHOCTh M BBICOKAs! CTEINIEHh CUMMETPUH BaKyyMa M CO3-
JAf0T AJIs1 HAC MILTIO3HUIO €ro OTCYTCTBUS. [103TOMYy B MOCTHBIOTOHOBCKOW (DU3H-
K€ BaKyyM BOCIIPHHHMAJICS KaK ITyCTOE IPOCTPAHCTBO, apeHa, Ha (oHe KOTOpoi
Pa3BITPHIBAIOTCS MIEKCITUPOBCKUE TPATe€ANH 3BE3IHO-IIIIAHETAPHOTO MacIuTada.

Jlo cux mop coBpeMeHHasi MEXaHUKa U KBaHTOBas (PH3MKa I10JIararoT, 4TO Ha
(oHe IMyCTOro MPOCTPAHCTBA CYLIECTBYIOT (PM3UYECKHE Tela, KOTOPhIE B3aHMO-
JEHCTBYIOT MEXIy c0o00il MOCPEACTBOM CHIIOBBIX IIOJICH, W OTH TeJla M IO
MPaKTUYECKH HE B3aMMOJAEHCTBYIOT C OKPYXKAIOLUIUM HX INpocTpaHcTBoM. Ilo
CYTH, Ha 9TOH e MO3MLUHU CTOUT U «CTaHJIapTHas MOJENb) — Haubosee paspa-
0OTaHHBII Ha CETOJHAIIHUI A€Hb Pe3yNbTaT (U3MYECKOH MBICIH, O0bEIUHSIIO-
LM Ha €IUHBIX KBAHTOBBIX MOCTYJIATAaX JIEKTPOMAarHeTu3M, ciiadble U siepHbIe
B3aMMOJEHCTBUS M OIUCHIBAIOIINN MHOXECTBO IKCIIEPUMEHTAIBHBIX JaHHBIX.
B pamkax «craHzapTHOM MOJENN» BIMSIHUE Pa3IMYHBIX BaKyyMHBIX KOHJCHCA-
TOB Ha MPOLECCH C ydacTueM (yHAaMEHTAIbHBIX YacTHUIl YUYUTHIBACTCS B BHIE
TIOTIPAaBOK B TEOPUH BO3MYIIICHUH.

JlyiccoHaHCOM B 3TOM HBIHE KJIACCHYECKOW «HIWIUIMH» 3BYYHT OOIIas Teo-
pust otHocutenbHOCTH (OTO) DHHINTEHHA, KOTOpas CBSA3BIBAECT TPABUTAIHIO HE
C CHJIOBBIMHU MOJISIMH, @ C UCKPUBJICHHEM MPOCTPAaHCTBEHHO-BPEMEHHOTO KOH-
THHYyMa BOKpPYT MAaCCHUBHBIX KocMHuueckux Tei. Bee mombiTku mpumates OTO
KBAaHTOBO-IIOJIEBOM XapakTep HE yBEHYAIUCH YCIIEXOM.

OT‘-IaﬂHHyIO MOTIBITKY 061)62[I/IHI/ITI) QJICKTPOMArHiMTHLIC, Cﬂa6ble, CHJIBHBIC U
IpaBUTAllMOHHBIE B3aMMOJICUCTBUSI B paMKax €IMHON BCeOObEMIIIOIIEH TeopHu
MIPEANPHUHSUIN CO3JIaTell MHOTOMEPHOH Teopuu cynepcTpyH. Ho Ha ceromusim-
HUH JIeHb BCE HAlpaBJICHUs 3alaJHOHM CYNepCTPYHHOH HpOrpamMMbl CTPanaioT
OTCYTCTBHEM PYKOBOAAIICH (U3UIECKON HIEH, CIIOCOOHOH OrpaHWYUTh He-
CMETHOE KOJIMYECTBO BO3MOXKHBIX MoJienel B 3Toi Teopuu. Kpome Toro, mnpo-
BEpKa IIPEJCKa3aHU CyNEepCTPYHHBIX TEOPHHA TpeOyeT OrpOMHBIX KaIlUTalIo-
BIIO’KeHUH. BoJbIoi anpoHHbIN Kosutakaep, kotopsiid ¢ 2001r. BozBogut [IEPH
nox XKeHeBoid, ABIsETCA yKe MEKIyHapOAHBIM IIPOSKTOM, ¢ Oojee YeM MUJLIIH-
apAHBIM TOJOBBIM OIOKETOM.

Mexy TeM CyIIECTBYIOT MaJIOW3BECTHBIE Pasziesibl (PHM3UKH, KOTOPbIE HEIo-
CPEJCTBEHHO COMPHKACAIOTCS C BaKyyMHOW mpoOsiematukoi. OIHUM U3 TaKUX
pa3enoB ABISAETCS HEMUHEHHAs 2JeKTPOJUHAMUKA, 3aHUMAIOLIascd H3ydeHHEeM
CHWJIbHBIX 3JIEKTPOMAarHuTHBIX mojed. Oka3alock, YTO IPU HANPSHKEHHOCTH
SIIEKTPUYECKOTO MO nopsaaka B, ~ 10" B/m (xputmueckoe none IlIBunrepa)
HacTynaeT paspbiB Bakyyma [23]. CuTyanusi mOXOAUT Ha JIEKTPUYECKUN MpPO-
0ot muaNeKTprKka. B Takux mepeHanpsHyKeHHBIX 00J7acTAX BaKyyM IpHOOpeTaeT
YHUKAJIbHBIE CBOWCTBA COBCEM HEMOXOKHE Ha OKPYXKAIOLIEe HAC TPOCTPAHCTBO.

Bo3MoKHOCTB pa3pbiBa BaKyyMa MPEJCKa3bIBACTCS U B PaMKaX TEOPUH Cy-
HepCTPYH, Iae Noxo0HbIe dG(EKTh! MOTyYMIn Ha3BaHHE «(IOM-IepecTporKm»
MpOCTpaHCTBa-BpeMeHu [29].
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MHorue He mepecTalT HHTepecoBaThes skcniepumenTamu H. Tecna, BBI3BI-
BaBIIEr0 CTPaHHBIE aTMOC(EpHBIE SIBJICHUS MOCPEACTBOM CHIIBHBIX 3JIEKTPO-
MarHUTHBIX TOJIeH. B 00sacTé CHIIBHBIX 3JIEKTPOMAarHUTHBIX TOJIeH paboranu
I1.JI. Kamuma, koTopsrii emie B aboparopun J. Pesephopma co3zman mmirysc-
HBIII TEHEepaTop CBEPXMOIIHOTO MarHUTHOro moist, u A.Jl. CaxapoB, paboThI
KOTOPOTO OBLIM CBA3aHBI C BO3MOXHOCTBIO YIIPABICHUS TEPMOSIICPHBIMH PeaK-
nusiMA. M3BECTHBI MONBITKM MCKPUBIIEHUSI IPOCTPAHCTBA-BPEMEHU MOCPEACT-
BOM CHJIBHBIX 3JIEKTPOMArHUTHBIX IIOJIEH, C [IETbIO CAEIATh CaMOJIEThl H KOpao-
JIM HEBUAUMBIMH JUIsl paJapoB MIPOTUBHHUKA U 3aIIUTHI KOpaOielt OT MarHUTHBIX
MMHH.

JpyruM HanpasieHueMm (HU3MKH BaKyyMma SIBISIETCS pa3BUTHE TOPCHOHHBIX
TeXHOJ’lOFHﬂ, CBA3aHHBIX C reHepaLu/lei/'I BpalaTCJIbHOIO COCTOAHUA JIOKAJIbHBIX
obmacreit Bakyyma [12]. HeiHe psim m3BecTHBIX mpenctaBurenell Poccuiickoit
aKaJleMMH HayK BBICTYIIAIOT C PE3KOH KPUTHKOHM TAHHOTO HAIPaBIECHHS HCCIe-
JIOBAaHHH, CBS3BIBASI €r0 C HETaTHBHBIM IICUXOTPOITHBIM BO3JIEHCTBHEM TOPCHOH-
HBIX TOJIed Ha desnoBeka. Jlpyras Oomnpmias 9acTh (PU3MKOB CUNTAET, YTO B Ha-
CTOSIIIMI MOMEHT TPOSIBICHHS TOPCHOHHBIX MOJIEH HACTOJBKO MAaJbl, YTO HX
MOJKHO HE YUHTHIBaTh. TeM He MEHee, CYIECTBYET PsJ] PEaIbHO JEHCTBYIOIINX
TOPCHOHHBIX T'€HEpPAaTOpPOB, KOTOPbIE AEMOHCTPHUPYIOT yHHUKaJIbHbIE CBOHCTBA
M3Ty4aeMbIX MMU TOPCHOHHBIX MONEH. OTW mons 0ONafarT yIAUBUTEIBHOU
NPOHUKAIOIIEH CIMOCOOHOCTHIO W JaJeKO HETPUBHUAIBHBIMU BO3MOXKHOCTSIMU
BOS[[eflCTBOBaTb Ha pas3jInYHbIC )KUJAKHUEC U TBEPAbIC MaTCpHaAJIbI.

Tperbe HampaBieHUE TOJNYYHIO Ha3BaHUE «CBOOOIHAs SHeprusi». B pamkax
JAHHOTO HETPAJUIMOHHOTO (PU3NYECKOr0 HANpABJICHHS MHOTHE «KYCTapHBIEH
(U3MKKM TpeIaraloT pasiIMuHble arperarsl, JeMOHCTPUPYIOUINE YHHKaIbHbIC
criocooHocTH. OJHUM M3 SIPKUX TPEJICTaBUTENIEH TaKOro KJlacca YCTPOMCTB sB-
JseTcs MallnHa IiBerrapckoro m3obperatens [layns baymanHa, koTopas He
TOJBKO HAaXOIUTCS B IIOCTOSIHHOM BpAIIAaTEbHOM COCTOSIHUHM, HO M CIOCOOHA
BBIJIaBaTh SKJIEKTHYECKYIO0 3Hepruio. PaboTy Bcex MOMOOHBIX YCTaHOBOK C
«KIIJl BBIIE €AMHUIBD HEBO3MOXHO OOBSICHUTH 0€3 IMPUBICUCHUS HICH, CBS-
3aHHBIX C U3BJICYEHHEM «CBOOOJHONY SHEPIHU U3 BaKyyMa.

JIro0oii 0OBEKT, MOMEIEHHBI B BaKyyM, OOMEHHBAETCS SHEPTrUel ¢ KUIIsi-
UM OyJIbOHOM BUPTYyaJbHBIX 4yacTull. Hampumep, B pesynbraTe monspusanuu
BaKyyMHBIX (UIyKTyallMii SHEpreTHYecKne ypoBHU 2s W 2p aToma BOJOpoOJa
cMmemarotest Ha 1058,91 MI'. D10 siBJICHHE MOJYYUIIO HA3BaHUE JIDMOOBCKOIO
C/IBUTA.

K BakyyMHBIM nposiBIeHUsIM OTHOCST 3(dekt Kazumupa, KOTOpbIA 3aKio-
YaeTcst B TOM, YTO J[BE OTHOJIMPOBAHHBIC METANIMYECKUE IUIACTHHBI B BAaKyyMe
«CKJICUBAIOTCS», T. €. MIPUTATUBAIOTCS APYT K APYTY € CHJIOW 0OpaTHO Ipomop-
LMOHAJILHOW YE€TBEPTOH CTENICHN PAaCcCTOSHUS MEXTy HIMHU.

Psn «HEeTpaAUIIMOHHBIX» 3KCIIEPUMEHTOB C HHEPIIMOUIAMH ITOKa3bIBAET, UTO
OT BaKyyMa, Kak U OT JIF000#l Apyroi cpempl, MOKHO OTTaJIKuBaThes [12], mo-
JOOHO TOMY, Kak JIOJKa C ITOMOIIBIO BECET OTTATIKMBAETCA OT BOJBI. JDTO O3Ha-
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YaeT, YTO CYLIECTBYET BO3MOXKHOCTH CO3JaHUsl 3(PPEKTa peakTHBHOTO JBIKE-
Hust 0e3 oTOpachiBaHMS IMPOJYKTOB TOPEHHUS] PAKETHOTO TOIUIMBA. 332 TaKHMMH
WHEPLMOHHBIMU 3P PEeKTaMH KPOETCsI KOJIOCCATBHBII ITPOPHIB B KOCMOHABTHKE U
B co3anuu 3D-TpaHcnopTa HOBOTO OKOJIEHUS.

N3ydenne rmyOMHHON CTPYKTYpPHI BaKyyMa MOKa3bIBaeT [8], 4TO JOKaIbHBIC
YYaCTKH BaKyyMa MOKHO «Pa3pbIBaThb», «3aMOPAKUBAThY», KHCHAPSITHY», «pa3ro-
HATB», «3aTOPMaXMBaTh», U MPOAEIBIBATE MHOXECTBO APYIUX OIEpaluil mo-
JOOHBIX IEUCTBUSM C OOBIYHBIMHI MaTepHAIBLHBIMHU CpelaMi, HO COBEPIICHHO HE
C TPUBUAIIbHBIMH TTOCIIEICTBUSMH.

®usuka BaKyyMa OTKpBIBAECT I'PAaHAMO3HBIE BO3MOXKHOCTU IO YIUIOTHEHHUIO
KaHaJIOB CBSI3M M YBEJIMYEHHUIO CIIOCO00B nepenauu uHpopmanuu. OHa yKasbl-
Ba€T Ha BO3MOXXHOCTHU aJIbTCPHATUBHBIX CHOCO6OB nepeMEICHN B TPOCTPAH-
CTBE MOCPEACTBOM YIPABIIECHMSI €0 TONOJIOTHEH U UCIOIb30BAHUS HAIIPABIICH-
HBIX BaKyyMHBIX TEUCHHH.

Onnako ¢u3nka BakyymMa 00O3HAuaeT M ONAacHbIE I'PAHHMIBI, IPU KOTOPBIX
BO30Y’KAEHHOE COCTOSIHHE BaKyymMa MOXKET IPHUBECTH K €r0 HEYCTOHUMBOMY
COCTOSIHHIO.

B okononay4dHo# cpene 00CcykaaeTcs JeTeH/1a O CyIeCTBOBAaHHH CEKPETHOM
MEXIyHApOAHONW KOHBEHIMM Ha 3alpeT JKCIIEPUMEHTOB 110 KaTaIUTHYECKOMY
pacnany Bakyyma. IlpaBna 3To WM BBIMBICEN, HaM JOMOJJIMHHO HEU3BECTHO.
Ho crnenuanucram B o0iactu GU3MKH BaKyyMa COBEPILEHHO OYEBHIIHO, YTO 32
UCCJIEIOBAaHUSIMH B 3TOW 00JIACTH CTOST YJHEPTHMH KOCMHYECKOTO MacuiTada.

AJcurHa mpeayrnpexaaeT, YTo HPEeBbIIIEHHe CKOPOCTH JIOKAJIBHBIX BHYTPH-
BAaKYyMHBIX NPOLECCOB CKOPOCTH CBETa MOXET NPUBECTH K «JCTOHALUW» Ba-
KyyMa C HEIpPeACKa3yeMbIMU IOCIEICTBUAMHU.

Co Bpemen napsi CosloMOHa M3BECTHO, YTO «3HAaHHME IOPOXKAAET CKOPOBY,
TeM Oosnee Gu3MKa BakyyMa, 32 KOTOPOH KPOIOTCS KaK pajlocTh CO3UAAHUSA, TaK
1 y’Kac pa3pyLICHUs.

BakyymHbIe TeXHOJIOTHH TPeOYIOT KaueCTBEHHO WHOTO YpPOBHS B3aHMOOT-
HOIIIEHUH YeJIoBeYeCTBa ¢ OKpyxkarouieil PeanbHocThio. IlapannensHo ¢ pa3Bu-
THEM BAaKyyMHOH 3HEpPreTHKH HEOOXOOMMO DPa3BHBaTh BaKyyMHYI0 OTHKY U
Mopauib.

[Morpy»xenue co3HaHus B TIIyOUMHBI OKpYy’Karoleil PeanbHocTH NOKHO He-
IMPEMCHHO COIIPOBOXKIAATHCA BO3BLIIICHUEM HAIIWX MOPAJIbHBIX W HPaBCTBCH-
HBIX YCTOCB. BO3MO)KHO, COCAMHCHUEC PCIIMTUO3HBIX WU HAYYHBIX 3033peH1/1171 I1o-
3BOJIMT B MTOr€ BBICTPOUTH CUCTEMY HAYYHOIO MOHUCKA, HE MPOTHUBOPEYALLYIO
cnoxxuenmen /lyxosnoit Ctpykrype XKusoro Ectectsa.

IIpencraBneHHble B 3TOM KHUIe pe3yJbTaThl UCCIENOBAHUN AJICUTHBI pac-
KPBIBAIOT HOBBIC TOPU3OHTHI IS PA3BUTHS SAEPHON (PU3MKHM, BaKyyMHOH SHEp-
TETUKH U HAYYHO-PEIMTHO3HOM STHKH.

Iumos I'.1., baranos M.C.
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BBeaenune

«locnywaiime mens, ynpawvie cepoyemy (Mcaus, 46:12) — epewnuxu He
ecmampusgarowuecss 8 nymu TOPBI..., ecmb MHO20 803MOdHCHOCMEN 8CMAMPU-
samwvcs 6 [Heanus BCEBBIIIIHEIO, no moou ne xomsm 3nams. «Kak 6oicoe-
aennvl scunuwga Teou, I'-CIIO/b Bouncmey (Ilcanmol, 83:2)» (302 ap).

B ar0ii «3eneHoi» yactu AnreOpbl CUrHATYp (AJICUTHBI) 0OCY)KIAIOTCS BO-
IIPOCHI, CBSI3aHHBIE CO CTPYKTYPHOW OpraHn3anyeil 2JIeMeHTapHbIX «9acTUID.

B pamkax npencraBieHuid AJICUTHBI 9acTHLENO100HbIe 00pa30BaHus SBIIS-
I0TCSL Pe3YJIBTATOM CJIOXKHBIX Y3JIOBBIX IEpeIUIeTeHHH BaKyyMHBIX TOKOB B Iie-
PeBO30YKICHHBIX 00JIACTAX «ITYCTOTBD».

HeBeposaTHO CII0XHBIE y3IIbl BAKYYMHBIX TOKOB — 3TO HEPBHBIE CTYCTKH, Ile-
pEHAaCHIEHHbIE ITy00YalIIiM BHYTPEHHUM CMBICTIOM, BOCXOASAIINM K VIMeHam
Teopstmero HAYAJIA bertus.

www.ganjafoto.ru

Henpounznocumoe Ums TBOPLIA (Terparpammaron)

i-)-n-2 = H'VHI 2.0.1)

— 910 Hawano u Kopens Bcero.
BsrickuBas Mms BCEJJEP)KUTEJIS B HIDKHUX MHpax, MBI CIIOCOOCTBYyeM
Boccoeaunennio Ucxomapix HAYAJI u ykperurssem Y cron Mupo3nasus.
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30ecw, kax u 6 [7, 8], emecmo Henpousnocumozeo Umenu TBOPL[A 71-3-1-3
ucnoavsyemesa mpancaumepayus H'VHI, umobvl kak MOX*CHO MeHbute onepupo-
eamu ¢ OYK8AMU UBPUMA, CHOCOOHBIMU nOOYHcOamb [[yxosnvle Cunbl K Oeticm-
BUAM.

Hempousnocumoe Ums TBOPITA H'VHI - sto Anpo Ucxoanoro Kona,
obJiajiaroiiee 4EeThIpbMsi OCHOBHBIMU IyTsMHU Packpeitust [7]: menyil, pebyi,
manma, cupom, — ¢ OECKOHEUHBIMH BO3MOKHOCTSIMHU Pa3BeTBICHUS KaXK10TO
nx Hux. Kaxneiit Bapuant Packpertusa Terparpammarona H'VHI coorBercTByeT
OJTHOMY U3 MUPHUAJ0B OTTEHKOB IIposiBrienust MHOronukoro berrus.

http://images.yandex.ru/
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Bce Mupbl HamonHSIOTCs cokamu JKW3HH M HaOyXaroT MoJ00HO OyTOHY
[Betka no npunnumy paspactanus JIpesa Chupot (cm. puc. 0.8 B [7]):

(ko ?) (o) Coupa Kerep i
(10) Ciupa Xoxma I
n ®) Coupa buna H
1 (©6) 6 + 6 Cpupom Tudeper=: \Y

Xeceo, I'sypa, Tugepem, Heyax, Xoo, Ecoo
Xeceo’, I'sypa’, Tughepem’, Heyax’, Xoo’, Ecoo’

:'f 5) Chupa Manaxyrt H

Puc. 2.0.1. JIpeBo Chupot — 3T0 OJMH U3 BapUAHTOB PacKphIThs
Henpousnocumoro menn TBOPLIA 11-1-3-% (H'VHI)

Hecsath (TouHee 16) B3auMOCBsI3aH-
Heix Cdupor HasbBatoTcs «/IpeBom»
motomy, uto kaxnas Cdupa obmamaer
CBOWCTBOM HETIPEPHIBHOI'O «pa3pacTa-
HUS» BO BCEX HAIPaBIICHHUSAX OECKOHEY-
HOCTH: BBBICh, BINIyOb, BOBHYTPh M Ha-
pyxy (cMm. m. 0.6 B [7]). OTOT NIpUHIUT
packpertus Hcxomnoro Komosoro Smpa
H'VHI nposiBisieTcst B alroputMax pas-
BUTHS BCEX CTPYKTYP M ypPOBHEH OKpy-
xarolei Hac PeampHOCTH.

Kaxxnomy mecty BcenenHol B kax-
JI0€ MIHOBEHUE BPEMEHU COOTBETCTBYET
€/IMHCTBEHHBIH M HUKOT/a HEIOBTOPH-
Mbli  BapuaHT Packpeitus I'posHoro
Wmenn TBOPLIA H'VHI [7].

" hitp://demiart.r/

Puc. 2.0.2. BakyymHbIe TOKH
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http://unreal.oko-planet.spb.ru/ www.indostan.ru

JlBeHa/IaTh HEMOBTOPUMBIX BAapHAHTOB MEpeCTaHOBOK 4-x OykB Terpa-
rpammaroHa H'VHI (em. . 0.13 B [7]):

IHVH VIHH HIVH HVIH
IHHV VHIH HIHV HHVI
IVHH VHHI HHIV HVHI

—9rto 12 pasnoBugHocreii [peBa Chupor, cyTs aBeHaauarh JyXoBHBIX Jryden
PackpsITus, NpuBOAAIIMX K 3aMBICIIOBATOMY NEPEIIETEHUIO JKEIaHUl, IMOLUi
1 yCTPEMIICHHH, KOTOPHIE BOIIIOMIAIOTCA B TOKOBBIE «KOBPHI» MHOTOYPOBHEBOH
PeansHOCTH.

Packprrrne Hempomsnocumoro Umern TBOPLIA H'VHI Hamonnaser Kusz-
HblO apyroe Morymecrsennoe Mmsi TBOPITA 0->-1-9-X (BJIOI' UM — BCE-
CHJIbHBIH). Cosunanne Bpitus u3 Hebbitus — 310 pesynbrat CoemuHeHHs
Myxkckoro u XKenckoro HAYAJL:

2957-9R = ALHIM 71-)-11-3 = H'VHI (2.0.2)

B-T (CTPOTOCTD) T-CIIO/Tb (MUJIOCTE)

B yparanHoM O0bstuu (1. 0.2 B [7]):

<«» Y
70 S
A ww A
v v
0 e /7 o8

http://hallucinogen.ru/
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B KOpHE KOTOpOro 3ajiokeHo IleperuieTenue emie 0osiee BHICOKHMX IIPOSIBICHHUN
MYXCKOTI'O (*) u ZKEHCKOI'O (1) OcHoBanuii cxonnoro BbITH .

Nwms Teopsimeit OCHOBBI 73-° (M) mpocnaBiseTcs B KOHIIE €BPEHCKIX U
XpUcTHaHCKUX MoiuTB — XamwryS!!! B kuraiickoit Tpaxunmu 6ykssl menn

1= (151) packpsiBatores kak XKenckoe (Mub) 1 Myxckoe (S1n) HAUAJIA.

Ot Oe3nonHOl Tpanuisl coenuHeHuss Mcxomusix HAYAJL Geryr Hebeca
MHUpOB H pacrekarorcsi Oxeansl Musocepausi. Benrkoe MHOKECTBO OTTOJIOCKOB
coBMecTHOro «3Byuanus» I'po3sbix Vimen
TBOPUA H'VHI w ALHIM dopmupyer
B Pa3IMYHBIX cJI0sX MHpo3naHus HEBepo-
ATHO CIJIOXKHOE TMEepeIyIeTeHHE TOKOBBIX
y3opoB JXKusoro EcrecTBa, mogo0OHBIX TKa-
HSM "genoBedeckoro tena (puc. 2.0.3).

Hacxonvko dice HUUMOICHLIMU Bbl2JIS-
Oslm npuMUmMuGHvle npedcmasienus o oes-
OYUIHOM MeXAHU4eckom s¢hupe, Komopule
00 cux nop OblMylOm 6 CO8PEeMEeHHbIX HAa-
yuHblx Kpyeax!

W3 Buytpenneit TOPBI yuum, uto Her
T HUKAKOM HWCXOIHOW MarepHuaibHON Cyo-
Puc. 2.0.3. Tkanu Mbim, CTaHIMOHAILHOCTH, @ €CTh TOJBKO YIPaB-

KU U KPOBEHOCHBIX nfemMas CTENEHb NPUTYIUIEHHS YyBCTBH-

cocyos denosekxa [10] TENBHOCTH K BOCIPHATHIO Pa3IUYHBIX
dopm mposienus beckoneunoit Iloren-
[UATBHOCTH.

IIpouecc TBopeHUs: MUPOB MIPOUCXOJUT HA MHOTOCJIIOMHON I'PaHULE MEXITY
[onmoxutensHoit n OTpunaTensHON beckoHEYHOCTSIME, KOTOpPBIE YCIOBHO Ha-
3p1BatoTcst CBetoM u Thmo#. Ho u cama 3Ta rpaHuna, ¥ TBOPEHHs, BO3HUKAO-
L[M€ U3 HEE, TaKKe OECKOHEYHEI.

Cornacio KaGomsr B Hauwame ITpomecca Tsopenns DMH CO®, Bapyxy
(BECKOHEYHBIH, brarocnosen OH) Cokparun CBOE IlpucyTcTBue B Heko-
Topoii obnactu 3anonusiemoro UM Bbeckoneunoro Ilpoctpancrsa. B pesynbrare
obpazoBanacek nokaneHas [lomocts, mumennas CBETA, — sto TbMA, Marte-
puHCKast YTpoOa.

Ob6pazoanne Temuoit [lomoctu mpuBeno k moOyxaeHuto Bocmpusarus
«Buemmnero» u «BryTtpeHnero», «beitus» u «HeObrtusa», «lobpa» u «3may.
OT0 BBIPa3MIIOCH Yepe3 BOZHUKHOBEHHE OECUMCIICHHOTO KOJIMYECTBA YPE3BBI-
YaitHO CJI0XHO TeperuieTeHHpIX MupoB Ha rpanuiie CBETA u ThbMBbI.
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MHOro€e U3 CKa3aHHOTO BBIIIE YAUBUTEIBHO TOUHO UILTIOCTPUPYIOT OE3/10H-
HBIC Henpa QpakTanbHOro MHOXKecTBa MannensopoTa (cm. puc. 2.0.4).

www.softlab.ece.ntua.gr

Puc. 2.0.4. ®parMeHTHI pacKpbIThs O€310HHBIX IITyOHH
(hpakTanpHOr0 MHOXKECTBa Mannens0poTa
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[orpyxenne B Oe3qoHHBIE Heapa MHOXecTBa ManzaensOpora (puc. 2.0.4)
MI03BOJISIET OCO3HATh NMPHYMHY OTCYTCTBHSI CpPEJlbl NCXOJHOTO YPOBHS MaTepH-
QIBHOCTH, BpoJe «MexaHuueckoro aupa». IIpocto, kakoit Okl Masblii MacmTald
paccmoTpenust EcTecTBeHHOI MPOTSHKEHHOCTH MBI He BBHIOpaii, OH Bceraa 0y-
IeT 06manaTh 0eCKOHEYHON MOTEHINEH JadbHEUIIero BHYTPEHHETO PACKPBITHSL.
[Ipruem nampHeliIee MOrpyKeHne B Oe3mOHHBIE TOMmIK EcTecTBa BO MHOTHX
CIIydasix CONPSDKCHO HE CO CTPYKTYPHBIM YIIPOIIEHHEM, a, HAPOTUB, CO 3HAYH-
TENBHBIM YCJIOKHEHHEM TOKOBBIX Y30-
POB TITyOMHHOTO BBITHS.

beckoHeuyHO Mayioe  HaloOJHEHO
OeckoHe4HO OoJIbIINM. «Bedb Hanuca-
no: “U Coobwun eam 3asem Ceoul”
(Bmopo3zakonue, 4:13) — ypogenv Bna-
cmeyrowuii Hao Huzom, ‘“‘Toeopawuii
npagdy” — HudcHull Yposenv, Hanoi-
HEeHHbll 8CeMU  YPOBHAMU, ABIAENCA
eepxnum Yposnem: «He moavko smo
peuwb o sacy (Bmoposaxonue, 32:47)»
(3o2’ap).

3aMkHYTOCTh BeckoHeyHOCTH Tpu-

http://www.potehechas.ru/

BOJUT K KBAHTOBAHUIO Mldp03}:[aHl/IH Ha Puc. 2.0.5. HpOCTpaHCTBeHHOC
0OCCKOHEUHOE KOJIMYECTBO JUCKPETHBIX KBAaHTOBaHMEe BecCKOHCUHOM
ypoBHe# boitus. 3aMKHYTOCTH

YTBepxaasice Ha ycToax BryTpen-
et TOPHI [7] u HAa CHCTEMHBIX NPEACTABICHUSIX O CTPYKTYype (PU3UIECKOTO
BakyyMa [8], B JaHHOM yacTu AJICUTHBI MPEAIPUHSTA MOMBITKA UCCIEAOBATh
MTOBEPXHOCTHBIE (POPMBI TOJBKO OIHOTO U3 YpOBHEH BEITHSA, KOTOPHIH B coBpe-
MEHHOW JUTEpaType NMPHHATO Ha3bIBaTh «MHUKPOMHPOMY. 3/1€Ch PAacCMOTPEHBI
MOJIETIbHBIC MTPEACTABICHUS O METPUKO-IMHAMUYECKON CTPYKTYPE NPAaKTHIECKU
BCEX 3JIEMEHTapHBIX YaCTHUI], BXOJIAIINX B COCTAaB T.H. «CTAHJAPTHOH MOAEIN.
[Ipu 3TOM 3HaHUS, HAKOIJICHHBIE 00 OJHOM H3 YpOBHEW MHOTOCIOWHOW Pearnb-
HOCTH, (paKTaabHO TPAHCHOPMHUPYIOTCS B 3HAHHS O MHOXKECTBE APYTHX AUC-
KPETHBIX YPOBHAX Mupo3aaHus.

Bonpiryio yacts 3T0ro myTH AJICUTHA MpOIJa BIEPBbIE, TO3TOMY BCE U3-
JIOXEHHOE 3J1eCh TpeOyeT eTaNbHOM NepernpOBEPKH U JajbHEHIIEro pa3BUTHSI.

K co3panuto naHHON yacTu AJCUTHBI IPUYACTHBL paBBUH ['aBpuaib [laBu-
Jos, I''M. Ilunos, T.C. Mopo3osa, B.I1. Xpamuxusn, C.I'. ITpoxopos, H.B. Jlan-
e, O.M. Jlrooumoa, U.B. Hectpyruna, N.B. I'pomes, C.B. MycaHos,
pe6 IMunrxac JIuOypkuH.

Bbu10 Obl 3HAYMTENBHO CIOXKHEE 0€3 MOMOIIU U MOIACPKKHU cynpyru bara-
voBo# JI.A., mambl MapkoBua C.X., cBetnoif mamsatu otua [[ayxmana X.J.| u

Apyra ieTcTBa



