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TAHUHBI
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MATIOB 1 KOJIIYHOB

TaiiHbl yCTPOWCTBa 3rperopos

Mpwy YTeHnn 3aTol CTaTbi HaAo 06A3aTeNbHO MOMHUTD W,
YuTas, MbICNIEHHO BO3BPALLATLCS K TPUEANHCTBY "MaTepus-
MHpopMaLms-mepa” 1 BCEM NONOXeHWUsIM 0CTaTOuHO 06LLen
Teopun ynpasneHus (JOTY).

KakoB cMmbicn crioBa "arperop"? B cnoBape MHOCTpaHHbIX
CroB HaxoAum crnoeo "arperat"(dp. agregat):

1. MexaHu4eckoe coenHEHNE HECKOMbKNX YacTeil B OAHO
Lienoe.

2. CoeaviHeHe HeCKOMbKUX MaLLUH Ans paboTbl B KOMM-
nekce.

A dp. "agregat” nponcxogut ot dp. "agreger” (CooTBETCTBY-
toLlee nar. "aggregare"), 4To o3HavaeT "coeguHeHne" (egnHe-
Hue).

Bo BceneHHol Bce npoLecchl HOCAT koneGaTenbHbIn Xa-
pakTep. 3Byk - konebaHus, CBET - konebaHuns, MarHUTHoe none
- KoneGaHws, BcsHeckne uanyyveHus - konebaHus. To ecTb
"BCAKaA BeLLb" B NPUPOaE 3ny4aeT CooTBeTCTBYoLLee "none
koneGaHuiA". Bee aTu nons HasblBatoT -06LLeNpUpoaHbIE NOMS.
Kaxxnoe Takoe none nmeeT cBO 0COGEHHOCTU, NO-Hay4YHOMY
- XapaKTepuCTUK: XapakTep konebaHui ("nnasHble”, "peskve”,
"nunooBpasHble” n 4p.), 4acToTy koneGaHuin, aMnnuTyay Ko-
nebaHun n T.4o.

Mons n3ny4atoT pacTeHus, HacekoMble, Pbibbl, XMBOTHbIE,
NpY4éM Kaxkaoe - CBOE none. Mpy 3ToM HekoTopbIe Takue Nonst
COCTOST 13 OnpenenéHHO COBOKYMHOCTM HacToT (MOXHO CKa-
3aTb onpenenéHHoro "Habopa YacToT"). 3To NPOUCXOAUT B TEX
cryyasx, KorAa opraHbl, COCTaBMSOLME HEKWIA LIeNOCTHbI
opraHv3m, U3ny4atoT KaXablii CBou konebGaHus (Tak y Yernose-
Ka neveHb "nanyyaet" ofHu konebaHus, NoYKM - Apyrve n T.4.).
Ho B cOBOKYNHOCTM 3TK "0TAENbHbIE Nons" 06pa3ytoT eanHoe
norne opraHuama B Lieriom. Y xapakrepuctukm no6oro "otaens-
HOro nonst" N3MeHAITCS (3aBUCAT) NPU U3MEHEHNW XapaKTe-
PUCTUK NHOBbIX APY VX "OTAENbHBIX Noneit'”. Beio CoBokynHOCTb
nonei 6nocgepHo-opraHN4eckoro NPOUCXOXAEHNS MPUHATO
Ha3blBaTb Guononem.

KviBoii YenoBek ToXe n3ny4aeT onpeaenéHHyto CoBOKYM-
HocTb konebaHuid, koTopas obpasyeT CooTBETCTBYIOLLEE Nomne
kone6aHuit - Gronone Yeroseka.

B 30-x rogax 20 Beka COBETCKUE y4EHbIE Cynpyrn CEMEH u
BaneHTuHa KvpnuaH akcrepumeHT1poBani ¢ aneKTpoMarHuT-
HbIM MONeM U1 BrepBble B MUpe 3adukcupoBanit cBeYeHne
OpraH14ecKkyX 1 HeopraHudecknx o6bekToB. OcobeHHO nHTe-
pecHbIM Tora ABMMNOCH TO, YTO UCTOYHWUKOM CTPAHHOTO (B TO
BpeMmsi) cBEHeHUs Obin v YenoBek. Y4éHble cmorniu coTorpa-
uposaThb 3aragoyHoe sBreHve (puc. 1).

CpaBHWBas CHVMKW, OH1 3aMETUMK, YTO B 3aBUCHMOCTMN OT
NCUXNHECKOro U PU3NYECKOrO COCTOSIHUS YerioBeKa xapakTep
cBeYeHus n3mensieTcs. O6HapyeHHbIN achdekT Gbin HasBaH
"acbcpektom KupnuaH'. OpHako pasBuTus 1 NpakTUHECKoro
NPUMEHEHWS OH TOrAa HE MOMyYMI.

B 1978 roay nop arnpon Akaaemun Hayk CCCP Havanuch
nccnenosaHns "acbdekta Kupnmar". Okasanoch, 4To BOKpYT
KaXKAoro Yenoseka cyLlecTByeT criaboe anekTpoMarHuTHoe
none. Haxoasivecs B Bo3ayxe aNeKTPOHbI, Nonaaas B 3to
none, Ha4MHatoT YCKOPSTLCS Y MOHU3NPYIOT MOMEKY bl BO3AY-
xa. Te, B CBOIO O4ePeAb, HAYMHAIOT UCMYCKaTh (DOTOHBI, B OC-
HOBHOM B rony6oii 1 hroneToBoii YacTsax cnekTpa. B pesynb-
TaTe KXKAbIA HenoBEK OKPYXKEH NPUCYLLIeV TONbKO eMy HEeBU-
[AvMoii Ans abcontoTHoro GonbLUMHCTBA Jlofei CBETOBO 060-
noHKol - cBoum Buononem. OaHako ecTb noau, obnapatolme
Cnoco6HOCTbIO BUAETL Gronorne Yenoseka. OTuX niofei B
HapoAe Ha3sblBaroT "AcHoBUASALLMMU". HO CocoBHOCTL BUAET
"aypy" BoKpyr Yenoseka - 3TO BCero nuLLib 0fHa 3 "cBepxcro-
cobHocTel" Takux noaeit. Hekotopble MoryT "BUAETL" 1 BHYT-
peHHWe opraHbl Yenoseka. OBnageTb xe cnocobHOCTbIO BU-
[eTb "aypy" MOXET NpaKTU4eCKn Kaxabii Yenosek. [ns atoro
Ha/0 NNLLIb YyTb-4yTb NOTPeHUpoBaTbeA. O CyLecTBoBaHM
"aypbl" BOKpYr Yenoseka M3BECTHO C APEBHUX BPEMEH. [loka-
3aTerbCTBOM 3TOrO SABNAOTCA MKOHbI, HA KOTOPbIX BOKPYT Fo-
OB CBATbIX N306pakaeTCcs CBATALUMIACA HUMG - 3TO U ecTb
"aypa" vnwm Gronone.

Mbi He Bynem ceitvac noapo6HoO, BO BCEX TOHKOCTSX pac-
cMmaTpuBaTh BCE 3TV Npouecchl. Y Hac noka apyras uenb.
Ceit4ac BaxHO, YTOBbI YnTaTenNb 3Has, YTO CoBpeMeHHas odu-
LmanbHas Hayka yxxe NpusHaéT CyLL|eCTBOBaHWE Y KaXaoro

"AH2es1 nomoeaaem,
a 6ec nodcmpekaem"

(Pycckas HapoaHas nocnosuua)

YeroBeka CBOero 61omMons, XoTs U He A0 KOHLIA NOHUMAET, 4YTo
370 Takoe. Ceityac BeayTCA COOTBETCTBYIOLLME WCCreaoBa-
HUA. A paHee oduunanbHas MaTepuanucTuieckas Hayka (B
TOM YuCne ¥ MeAULIMHCKas) HUKOrAA 3TUM He 3aHumanach,
NOCKOrbKy He Npu3HaBana cyLecTBoBaHue y Yenoseka 61o-
nons.

WTaK, B Halle BpeMsi JOCTOBEPHO YCTAHOBMEHO, YTO KaX-
[blii YenoBek u3nyyaeT onpeaenéHHoe Guonone, npucyLlee
TONbKO OAHOMY eMmy.

Takoe Guonone - 3To COBOKYNHOCTb KonebaHui, MMetoLLnX
BMOJIHE onpeaenéHHble XapakTepuUCTUKK (HacToTbl, aMMIUTY-
Abl, BUA U T.4.). DT xapakTepuctuku ByayT B nepyto oye-
peab onpenenaTbcsa ToN MHbopMaLIMen, KOTOpYHo "HecyT" aTn
koneGaHus, U To MepPOK, KOTOPOW 3Ta MHbopMaLUsA pasme-
peHa. (Bonee nofpo6HO 06 3TOM YyTb HUXE).

C no3numMmn TpUeaMHCTBA 3TO BbIMMAAUT Tak. Yenosek 13-
ny4aeTt aHepruto. ("HyBcTBYyeTe, Kakas aHeprns UCXoauT oT
3Toro Yenoseka?!" - Takyto dpasy MOXKHO HaCTEHBKO YCIlbl-
LuaTh Ha COBPaHWAX OT HEKOTOPbIX "330TEPUHECKN HACTPOEH-
HbIX NtoAei”, Koraa BeICTynaeT kakon nubo "aeroputet”).

Ho Mbi yxe 3Haem, 4To "aHepria” - 3To BCEro NuLLb nepe-
X0AHas dhopma cyLecTBoBaHMA Matepui. ("OH CTONLKO 3Hep-
AV NOTEPSAN 3a BPeMsi CBOEro BbICTYMNEHUA Ha MuTuHre!", -
TaKoe TOXe, HaBepHOe, CrbIany).

B paccmatprBaeMom Hamu criydae aToT "nepexon” mate-
PV 13 OAHOTO COCTOSHNS (TENECHOE COCTOSIHNE YerioBeka) B
[Apyroe CocTosiHVe (NoneBoe) OCyLLEeCTBNAETCA NyTEM U3ny-
YeHus konebaHuin. A Mbl yxxe 3HaeMm, 4To nobble konebaHns
HecyT (copepxart) B cebe BnornHe onpeaenéxHyto nHhopma-
LMo, KOTopas B CBOKO ovepefb 06s3aTernbHO OkasbiBaeTCs
pa3sMEPeHHoR, To eCcTb HaaenéHHo onpeaenéHHon Mepo.
WHbopmaLmm, He HaaenEHHO HUKAKOV MEPOA, HE MOXET BbITb
B NpyHUVMNe.

Takvum 06pa3oM, YernoBek He 3akaH4YMBaeTCs CBOel Tene-
CHoii 060ro4KoiA. "MpofomkeHneM" YenoBeka B OKpYXatoLLEeM
Mupe sBnsieTcs ero 6ronone (puc. 2). U xots konebaTtenbHble
npoLecchl B 3ToM Buonone He Takue "cunbHble" v MOLLHbIE,
Kak, Hanpumep, y kakor-Hubyap NepearoLLein paguocTaHLmm,
HO 3TV KoneBaHus cyLlecTsytoT. OHM ecTb! U pacnpocTpaHsThb-
cs 3Tn konebaHWs MoryT Aaneko-ganeko (nofo6Ho curHany
paanocTaHuum). KoHeuHo, Yem aanbLue OT YernoBeka - UCToY-
HWKa konebanuii, Tem 3Tn konebaHWs cTaHOBATCS criabee, oHW
"3aTyxaloT". Ho, B3aumopaeiicTays ¢ Apyrumu konebaHusimm,
KOTOpbIe CyLLIeCTBYIOT BO BceneHHol, oHn MoryT "Haknagel-
BaTbcsA" Ha HUX ("oceanaThb") U 3a CHET 3TOro NepeaaBaThcs
Ha OrpoMHbIe paccTosHUA. B npeaene aTo 03Hayaer, 4To Ko-
nebaHus, 3nyvaemMble HerIoBEKOM, MPUCYTCTBYIOT (CyLLECTBY-
10T) BO BCEX Yrorkax HeobbATHO BceneHHoi.

Bonee Toro, koraa Terno Yenoseka yMUPaEeT, TO U3NYy4EH-
Hble UM paHee konebaHVs NPoACMKaroT CYLLECTBOBaTL W pac-
NpPOCTPaHATbCA. ATO Kak CBET noraclueii 3e3apl: 3Be3aa BO

BceneHHoN yxxe AaBHO noracna, eé HeT, a CBET OT Heé npo-
[OMKaeT ATV Ha NPOTSXKEHNN MANTIMOHOB NET.

W T0, 4TO, HaxoAsCh Ha GOMbLLIOM PacCTOSHUN OT BbICTY-
natoLLiero Ha MUTUHre "aBTopuTeTa" ¢ "GoNbLLOK 3HEPTUE", KTO-
TO NOGOMTCS 1 He NocMeeT ckasaTb: "YyBcTByeTe, kakas SHep-
S NCXOAMUT OT 3TOro Yenoseka!", 0iHaKo 3TO COBCEM HE 03-
HavaeT, YTo MOLLHble koneBaHuns, UCXOASLLME OT 3TOro Yerno-
Beka (6ronone), He AOX0AAT Ha GonbLUMe paccTosHUA. [Joxo-
AsT! MpocTo TpebyeTcs 04eHb HyBCTBUTENbHBIN "MPUEMHMK",
4TOGbI HAa OrPOMHOM PACCTOSIHUM YIOBUTL 3TN O4eHb Criabble
konebaHus.

Kak Tonbko 4enosekoM Npu3Ha&Tcs hakT CyLLecTBOBaHUA
6vonons, Aa K TOMy e Y HEro eCTb NOHUMaHUe TPUeANHCTBa,
TO TOr,a MHOTME U3BECTHbIE 3 UCTOPUM "3arafiodHbIe" 1 "yy-
[ecHble" ABMNEHNSA CTaHOBATCS TaKOMY YENOBEKY NOHATHLIMA.

Bcé pacckasaHHoe Bbile HeoBX0aMMo conpsiib ¢ TopCH-
OHHbIMM MONSIMU, KOTOPbIE BbINN OTKPbITLI HALLMMW OU3VKa-
M B 90-x rogax. HassaHue "TopcroHHble nons" npoucxoaut
OT aHrnuickoro crioea "torsion", 4to o3HayaeT "kpydeHwue".
OkasblBaeTcsi, hU3NHECKUii B BakyyM - 3TO HE NyCTOe BMEeC-
TUnMLLEe BCero Mmpo3saaHbs BceneHHon, a ogHa s dopm ma-
Tepuu. B Bakyyme BCEro MMpo3aaHbs NPOVUCXOAUT HenpepbIs-
HbI NpoLiecc "poxaeHns” n "cMepTn” YacTUL, C O4eHb KOPOT-
KUMM CpOKaMU XW3HW. 3a CHET 3TOro Bakyym Be4HOM 1 6e3ko-
He4Hol BceneHHoM XMBET 1 AbILLUT. MNpy 3TOM Aaxe U3 LLIKOMb-
HbIX y4€BHNKOB M3BECTHO, YTO KaXaas arieMeHTapHas YacTu-
La obnapaeT cnvHom. "CnivH" (aHrn. "spin” - "Bpaliartbes'”) -
XapaKTepyCTUKa BPaLLEHNS 3NIEMEHTaPHO YacTULb! Unn aTom-
HOro siApa, onpeaensioLLas ux cBoncTea. "BpalleHue' kaxaoi
3neMeHTapHO YacTuLbl 06pa3syeT CBOE oTAenbHoe none, a
"BpalleHns" BCex TakuX aneMeHTapHbIX YacTul, obpasytoT
EpnvnHoe Mone BceneHHoit. A nockonbky Bce konebatenbHble
NPOLIECCHI, TaK UK MHaYe, BNUSIOT APYr Ha Apyra, TO 3TO 03-
Havaer, 4To Bce konebaHus HaxoasT CBOE oTpaxeHue B Eau-
Hom Mone BceneHHoid, B TOM yucne u konebaxws Guononen
Yyenoseka.

B cBoeit pabote "Teopus omanyeckoro Bakyyma" e€ aBTop
. lWunos nuLueT: "CKOPOCTb TOPCUOHHbIX BOMH MOXET Me-
HATLCA B NpeAenax oT CKopocTu cBeTa Ao BeckoHeyHoCTH.
370 He SBNAETCA YeM-TO HeoxwaaHHbIM. B dusuke fasHO
paccmaTpuBatoTCA TeopeTnyeckie 0b6beKTbl CO CBEPXCBETO-
BbIMW CKOPOCTSIM - TaxuoHbl. B ogHoii n3 nybnukaumii Gbino
yka3aHo Ha GonbLUoe YMcno acTpodn3n4eCcknX 0OBLEKTOB,
[IBIKYLLIMXCS CO CKOPOCTSIMI GonbLLie CKOpPOCTH cBeTa... Bbl-
COKas rpynnosasi CKOPOCTb TOPCUOHHbBIX BOSH CHMAET npo-
6nemy 3anasablBaHNsA CUrHArNOB He TOMbKO B Npedenax Ha-
e ManakTvky, Ho 1 B MacluTabax BceneHHoi".

3710 03HauaeT, YTo EauHoe Mone BceneHHolt nossonset
npaKTU4ECKN MIHOBEHHO NepeaBaTh Jbyto MHopMaLmio 13
ofHol Touku BceneHHol B Apyryto n HaoGopoT. 3To none -
KaK OrpOMHbII-NPEOrPOMHbII MO3T; KOTOPbIA XpaHUT B cebe BCto
MHopMaLmIo 060 BCEM 1 BCEX, O NPOLLIMOM, O HACTOSLLEM, O
Gyaywiem.

"Annax - HeT 6oxecTsa kpome Hero, xuBoro, cyLuero; He
osnaaesaeT VM H1 apemoTa, H1 CoH; EMy npuHaanexut To,
yT10 B Hebecax 1 Ha 3emne. KTo npefcraHeT npes Hum, nHavde
Kak ¢ Ero no3sonerns?OH 3HaeT To, 4To 6bINo A0 HKX, U TO,
4T0 ByAET Nnocne H1X, @ OHW He NOCTUraroT Huyero 13 Ero 3Ha-
HUs, kpome Toro, 4To OH noxenaet. TpoH Ero o6bemneT He-
6eca 1 3emnto, 1 He TAroTUT Ero oxpaHa vx,- nouctuHe, OH -
Bblcokuit, Bermkuii!" (KopaH Cypa 2 asT 256). Takoe "onpene-
nexHve bora" (ecnun MoxHo Tak ckasaTtb) faét KopaH. Ecnn
conocTasuTb 310 ¢ EguHbIM Monem BeeneHHol 1 MHoromep-
HOW BEPOATHOCTHOW MaTPULibl BO3MOXHbIX COCTOSIHUIA MaTe-
puK, TO OTBET HanpalLmBaeTcs cam coboit. CBA3b Yenoseka ¢
EaunHbiv Monem BeenerHowt (Muposbim Pazymom, Borom) cy-
LecTByerT. CyLLECTBYeT Takas CBSi3b 1 C pa3fnnyHbIMU 3rpero-
pamu.

A Tenepb BCNOMHUM SiBNEHNE PE30HaHCa, KOTOPOE Mbl BCE
"npoxoaunun" B LwKore. BCnomMHUM, 4TO NPpoMCXoauT, Koraa Ya-
CTOTbI cOBMaAaroT? HacTynaer peaoHaHc, koraa oaHa YacTo-
Ta ycunmBaert [pyryto v Hao6opoT. Tak BOT, €CIN Kakue-To Ko-
nebaHws 6ronons oAHOro Yeroeeka (M3 BCel COBOKYNHOCTU
konebaHwii, n3ny4aemblx HeSIOBEKOM) COBNaAatoT No xapak-
TEPUCTVKaM C TakMMM e konebaHusmy G1onons apyroro Ye-
rioBeka, TPeTbero Yenoeeka, 4YeTBEPTOro W T.4., TO BCE 3TK
koneBaHns BXOAST B COCTOSHIE pe3oHaHca, 06pasys npy 3ToM
Hekoe "obLLiee Buonone", cocTosillee 13 BCEro MHOXeCTBa
0Y4eHb CXOXMUX Medxay coboii konebaHui.

To ecTb Grononesble U3Ny4eHNs MHOMVIX JTIOAEN, coaepxa-
Lume ofHy U Ty e ofuHakoso pasMEPeHHyo nHbopmaLwio,
MOPOXAatoT 3HEProMHMOPMALIMOHHYIO CUCTEMY Ha NMONEBOM
HocuTene (Matepueii aensertcs obLuee Guonone). Takas aHep-
rovHopMaLiMoHHas cucTemMa HasbIBaeTCS 3rperop.

MocmoTpuTe Ha pycyHkU. Ha ogHom (puc. 3) nsobpaxeHo
MHOXeCTBO ITI0Ael 1 YCOBHOE pacnpocTpaHeHwe nx Guono-
Tel, KOTopble BXOAAT B pe30HaHC. A Ha Apyrom (puc. 4) n3ob-



