HUHTEI'PAIIMA COBPEMEHHBIX KBAHTOBBIX 1
330TEPUUYECKUX IPEJCTABJIEHUI

Pomynkun C.I1.

Canxkr-IlerepOypr, Poccuiickas deneparus

“HuxTo, Ha3bIBAIOIIUHN ce0sl YICHBIM B KAaKON-THO0
00J1acTH TOYHOM HAyKH, HE MTO3BOJIUT ce0e Cephe3HO
paccMaTpuBaTh 3TH yueHus. OHu OyyT OCMESHBI U
OTBEPrHYTHI a Priori B atom cronerun (XIX cr. —
MpPUM. aBT.), HO TOJIbKO B 3TOM. MI60 B ABaamarom
CTOJICTUH HAIIICH 3Pbl YUCHBbIC HAYHYT MPU3HABATH,
yto TaliHas JlokTprHa He ObLIA BBIMBIILICHA, WIIH
peyBeJINYeHa, HO, HAaMpOTUB, JHIIb MPOCTO
Ha0pocaHa U, HAaKOHEl, YTO YYEHHs 3THU
npeanecTsyoT Benam™.

E.Il. bnaBarckas

JloMka yKOpPEHUBIIUXCS MPEACTABICHUNA U 3aME€Ha MX HOBBIMU - MPOLECC
YpEe3BbIYAMHO MYYHUTEIbHBIA W JUIMTEIbHBINA, U CTAHOBUTCS BO3MO>KHA JIMIIb B
nepesIoMHbIE MOMEHTHI HCTOpUH. HecitydaitHo mupokoe nosisiieHue Ha pyoexe 90-
x rogoB XX Beka, Ka3ajgoch Obl 3a0BITHIX U HABCETJAa YTEPSAHHBIX, TPYJIOB HAIIUX
BEIIMKHX COOTEeUeCTBEHHUKOB: Enennl [lerpoBHbl bnaBarckou, [letpa JlempsiHoBHYA
Ycnenckoro, Enensl UBanoBHBI 1 Hukonast Koncrantunosuya Pepuxos, lannumna
JleonnmoBuua AHnmpeeBa u Ap. (cM., Hampumep, [1-8]). B mamubIx paboTax
U3JI0KEHBI I30TEPUUECKUE (COKPOBEHHBIE) 3HAHUS, IBPUCTUYECKAsI CUJIa KOTOPBIX
TIOKa eIIIe CJT1a00 MCITOJIb3YeTCsl COBpEMEHHOM HayKkow [9-12].

B HacTosimien cratbe MoKa3aHo, YTO COBPEMEHHbBIE HaYUYHbIC MIPEACTABICHUS
COTJIaCYIOTCS C 330TEPUUYECKUMHU NpUHUMNAMU. [lpudyeM nanpHeEuIee pa3BUTHE
HAayK{ BO3MOKHO TOJIBKO IIPY CUHTE3€ HAYYHBIX U 330TEPUUYECKUX MPEACTABICHUMN.

1. METOAbI IO3HAHUA

B Hacrosmiee BpeMs BCE METOIBI, C IOMOLIBIO KOTOPBIX YEJIOBEYECTBO
IIO3HACT OKPYXAIOIHUK MHP, MOKHO YCIOBHO PAa3[EeiIUTh HAa [BA: HAy4YHBIM U
TpaHCPU3NUECKUII.



1.1 Hay4Hblii MeTO]

Hayuns1it MmeTon B mosiHOM cTenenu ucrnonsiyercs nocaeanue 300 ner. Ero cyts
MO’KHO BBIPAa3UTh KPaTKOH (popMynoi: "SKCIIEPUMEHT - TEOpUs - SKCIEPUMEHT .
[Ipuyem, 1 NOATBEPKACHUS SABJICHUSI OYEHBb BayKHA €r0 MMOBTOPsIeMOCTh. IMEHHO
TaKUM IIyTEM ObUIM CO3JaHbl BCE HAayuHbIE MPEACTABICHUS O MHUpE. XapaKTEpHO,
4TO OOJIBIIIOE BHUMAHUE YAESAETCS 0ObEKTUBHOCTH B MTPOLIECCE N3YUYECHHS TOTO WU
MHOTO SBJIEHUS, T.€. YETKOTO OT/AeleHUs oO0bekTa oT cyOwnekra. [locnennee, kak
OyzeT mokasaHo janee, He 0oJiee, YeM UILTIO3USL.

1.2 TPAHC®U3UYECKNU (MUCTUYECKUI) METO/I

OcHOBaH Ha MUCTHYECKOM ONBITE BEJIMKKUX MOcBAleHHbIX (Pama, Kpuiina,
bynna, I'epmec, Mowuceit, Iludarop, Ilnaron, Uucyc Xpucroc, anocron Ilasen,
Ommanyun CenenOopr, Cepruii Pagonexckuit, Cepapum CapoBckuii, Enena
IlerpoBna bimaBarckas, Pamakpumna, Hwukonant KoncrantnHOBM4 u Enena
WBanosHa Pepuxu, anwwmr JleonnnoBrud AHIpeeB U MHOTHE, MHOTHE ApyTHe) [1-
8]. Tpancdu3uveckuii METO] ¥ OIIBIT, MOJYYCHHBIH C TIOMOIIBIO HETO, XapaKTePeH
TEM, YTO UM BJIAJICIOT B paMKaX KM3HHU OJTHOTO MTOKOJIEHUSI 0YeHb HEOOIIBIIIOE YHCIIO
JIOJIE, T.€. 3TOT ONBIT HEBO3MOXHO BOCHPOMU3BECTH MAaccoBO. OTMETHM, 4YTO
3aBUCUMOCTh MHCTHYECKOI'O OIBITA OT JUYHOCTU (T.€. HEBO3MOYKHOCTh OTAEIIUTH
00BEKT OT CyOBbEKTa) U MPUBEIO B LUBHIM30BAHHBIX CTpaHAX K OTPHUIIAHUIO WIIU
YCIIOBHOMY MNpuU3HaHUIO €ro. O4eHb BaXKHO MOAYEPKHYTh, YTO HAa MPOTKEHUH
MUJJIMOHOB JIET MUCTHUYECKHUI OIBIT TIIATENIbHO aHAJIM3UPOBAJICS U OTOMpaica U
KOKIBIA MHUCTHK, Kak IIPABWJIO, IIPOBEPSET CBOW ONBIT C MHUCTHYECKOU
COKPOBHUIIHHULIEH IIPOLLIIOTO.

Ha camom pene Hay4HBIH U TpaHC(PU3MIECKHA METOIbI ITO3HAHUS MUPa OY€Hb
Osm3KH, 60JI€€ TOTO, MOXKHO CKa3aTh, YTO HAYYHBIM METO] BO3HUK KaK OTBETBIICHUE
TpaHcu3udeckoro. Pa3HuIla B HUCIOIB30BAaHUU O3TUX METOJOB OMPEICISIECTCS
CTENIEHBIO PAa3BUTHUS CO3HAHMS YEIOBEKA, KOTOpas B CUJIBHEHIIICH Mepe 3aBUCHT OT
ero ayxoBHoro pasutus. OCHOBHAasi Macca 4elloBEYeCTBa HAXOAWUTCS Ha Oosee
HU3KOM W TPUMEPHO OJMHAKOBOM YPOBHE CO3HAHHS, YTO IIO3BOJIICT B CHITY
OJINHAKOBOTO BOCTIPUATHSI MHpPA TOBOPUTH 00 OOBEKTUBHOCTH MUpa M HAOII01aTh
OBTOPSIEMOCTh (heHOMeHOB. [ToCBsIIIEHHBIE UMEIOT 3HAYMTEIIEHO 00JIee BEICOKYTO
CTENEHb Pa3BUTHSI CO3ZHAHMS, B CUITy YETO UX BOCIPUATHE MUPA 3HAYUTEIBHO IIHPE
U ray0Oxe, T.e. KAYECTBEHHO OTJIMYACTCS OT MHUPOBOCIIPHSATHS OCHOBHOW YacTH
YeJI0BEUECTRA.

2. DYHIAMEHTAJIBHBIE 330TEPUYECKHUE ITPUHIUIIBI



Kaxk cnenyet u3 pabot Enenst [lerpoBusl biiaBarckoii [1,2], st 00bsiCHEHUS BCETO
MHOTO00pa3usi (GU3MYECKMX U MeTapu3WYecKuX SBICHUNW HEOOXOAUMO U
noctraroyHo ceMb Kocmuueckux [IpuHuunmnos, seistomuxcs Hoymenamu Beero (cMm.

KOCMIMYIECKUE IMPUHLIAIIBI BCEJIEHCKHUE INMTPUHLIMIIbBI
1. Aocomor, Emuabiit [ lpunimn 1. Jloroc, I'lepras I lpyunna Beero
2. Muposoii Pazym 2. Beenencknit Pazym
3. Mynanpaxpyru (Kopess-I Ipupora) 3. Beenenckasa Kopenb-CyoOcranipst
4. Emunast DHeprust 4. doxar
5. Emyaeni DnemMeHT 5. Akamma
6. Empnast JKuznab 6. I'lpana
7. Beanwlii Arom, LerTparbHas Todka 7. Jlaiis-Lentp, TpooGpas Beenennoit
TaG.1 Ta6.2

Tab6.1). XapakrepHo, uto [IpuHIIUIIEI PACIIOIOKEHBI B TAKOM MOPSAIKE, YTO KaXKIbIN
MPEIIECTBYIONINI ABISECTCS MPUUYNHOM, TOPOXKAArOIIeH nocnenyomui [Tpunnumn,
P STOM MOCTEAHUM SBISETCS Y maaxu (OCHOBOM) JUIsl MPOSIBJICHUS MPEIbITYIIETO
[Ipunnuna. B sToii cBsi3u nepssiid [IpuHLun 3anuMaeT 0cod0e moJI0KEHUE, TaK Kak
HET IpUYMHBI ero nopoxaaromen. [loatomy ero HaspBaroT becnpuyunmHHON
[Iprunnoi nnu beckopunm Kopuem Bceero, a Tak kak OH ITOPOKJIAET OCTaBLIMECS
mects [IpuHummnoB, To umeer Ha3Banue — Equnbii [Tpunnun. [loguepkuem, dro
nepBbii  [IpuHnun  oTHocuTcs K  oOsactu  Hemo3HaBaeMoro. Kak — yxke
NOAYEPKUBAIIOCH, Kbl U3 cemu Kocmuueckux [IpuHIMIOB €CTh HOYMEH. DTH
[TpuHIMTIBEI HE3BIOIEMBI BHE 3aBUCUMOCTH OT TOT'O, B KAKOM COCTOSTHUU HaXOUTCS
Kocmoc. Bropoi [Ipuanumn - MupoBoi PazyM ecTb HOyMEH BCEX BO3MOKHBIX TUIIOB
CO3HAHHUA, TPETHIl- HOYMEH BCEX BO3MOXKHBIX CYOCTaHIM. DTH TpU NEPBBIX
[Ipunuuna cocraBisitor Beicmyro tpuagy. YersBepteit [lpuHnunm - HOymeH
PAa3IMYHBIX BUAOB SHEPTUU U BOJIM, IIATHIM - HOYMEH BCEX THUIIOB MaTEPUU, IIECTOM-
HOYMEH BCEX BHUJIOB XU3HHU, CEIbMON - HOYMEH BCEX BO3MOXHBIX BCEJICHHBIX
(BKJIFOYAsl U HEJAOCTYIIHbIE HAIIEMY BOCHPHUSATHIO KaK C MIOMOUIbIO YyBCTB, TaK U C
noMoIsko npudopon). [loguepkHemM, 4TO UMEHHO CEIbMON KOCMUYECKUN MTPUHIIUTL
MPEIOCTABISAECT BO3MOXKHOCTb  NPOSIBIICHUS CYLIIHOCTEM BCEX  OCTaJbHBIX
MIPUHITUIIOB.

Kocmoc cyrmecTByeT B 2-X COCTOSIHHSIX WK (ha3aX, KOTOPBIE CMEHSIOT APYT ApyTa
yepe3 CTPOro onpeesieHHbIe HHTEPBAIbl BpeMEHU. JTOT MPOIECC U300pa3UTEIbHO
Ha3piBaeTcs BenukuM npixanuem. I[Ipu stom mepuox mposiBneHuss Kocmoca
(o6pazoBanue Bcenennoit u ee nuddepenunanys) Ha3piBaeTcss MaHBaHTapoi, a
nepuojs; pactBopeHus (pasnoxenus) — Ilpamaiteit. B cocrosHum mnpanaiiu
MaTepuaibHbIi Mup pasziaraercs Ha Bce 00jiee TOHKHE COCTOSIHHS, BO3BpAIasCh
KaKk Obl B MepBOHadalibHOE HeauddepeHImpoBaHHOe cocTosiHue. B cocTositHuun
MaHBAaHTApbl TMPOUCXOAUT OOpa3oBaHUE pa3IUYHBIX BCEJICHHBIX. Marepus,
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muddepeHuupyscy, BHauajge oOpa3oBbIBaeT Haubosiee rpyoOble (OpMbI, a 3aTeM
NEPEXOJUT OIATh B O0jiee TOHKHE (POPMBI.

C nHavaiom ManBaHTapel cemMb Kocmumueckux IIpuHnumnos '"mopoxaaror" cemb
Bcenenckux Ilpunnunos (HoymeH "mopoxnaer” ¢genomen, cMm. Tal. 2), koTopsle,
muddepeHuupysch B 0€CKOHEUHBIE LIEMH CEMH MOJINPUHIUIIOB, 00YCIaBIMBAIOT
BCE MHOT000pa3ue PU3n4ecKrX U MeTapu3ndecKuX MpoIeccoB U siBieHui. [1epBriii
Bceenenckuit [IpuHiun nopoxaaer u npossisercs Bo Beenenckom Pazyme - Bcex
BO3MOXHBIX TUNax co3HaHus. Tperuir Bcenmenckuit [lpuHiun - BeIpacTaer u

1

2

AV4 3
IL1an 4
5

6

7

? 1

ImoonsI | 2

Vi KBapKu | 3
TL1ian 3JLYACL 4
rasbl 5
skaoc| 6
m®.1e00 |

Puc. 1 Cxema cipoenust
ILtanoB BeesieHHOI.

ABISAECTCS  NPOBOAHUKOM  Bceenenckoro — Pasyma.
Yerseptoiii Beenenckuit [Ipunnun - @oxat 00beIUHSET
pa3NUYHbIE BUBI DHEPTUI U MPOSBISLET ce0s B AKarie -
BCEX BO3MOXHBIX BuJax marepuu. [llectoit Beenenckuii
[Ipuauun - Ilpana ecTp JKU3HEHHBIA MPUHLMII,
o0beIUHSIOMUN B ce0e paszIMuHble THUIBl JKU3HU U,
HAKOHEII, BCE 3TU IMTPUHIIUIIBI IPOSIBIIAIOTCS B TOCIEHEM
cenbMoM llpunumne, koropeii ectb Jlansg-LlenTtp -
"3apoapi" unu npoodpas BeeneHHo.

PazButne BceneHCKMX  OPUHIMIIOB NPUBOAUT K
CO3JIaHHUIO ceMH KaueCTBECHHO pa3HbIX (o
MPOCTPAHCTBEHHBIM, BPEMEHHBIM U APYTUM CBOMCTBAM)
[1nanoB unmu Mupos Kocmoca (cM. Ta0.3). Tpu nepBbix
I[Inana sBasArOTCA BbICIIMMHM [lmaHamu  ObITHS U
CO3HaHUS, JOCTYITHBIMH MMOHUMaHHUIO TOJBKO
ITocBsmiennbix. Co3HaHUE IO/l OOBIYHO HAXOJIUTCS

TOJIbKO Ha 4yeTblpex Hu3mux [lnmanax, mpuueM Oosbllas 4yacThb JIIOJCH JIMIIL HA
KOPOTKHM NIEPUOJA MOKET NMOAHATHCS Ha 4deTBepThld [Inman - Ilman bynnxm wim

HHTYHULIUU,

CEMDB IVIAHOB BbITHA 1 CO3HAHUA

[InaH AyXOBHOTO TBOpYECTBA, cQepy MEATEIBHOCTU JIIOJICH,

IMPOABJIAOIINX Ha 3CMIJIC

BO3BBIIICHHBIC 9yBCTBa H

ITnan | A (boKecTBESHHBI) YCTpEMJICHHUS, I KOTOPBIX
[Tnau 11 /  \ Aumynama(cavocyupii) | CCTCCTBEHHO 3a0BeHHE
ITiana MM / \ Arva (tuian JTyxa) JUYHOCTHBIX kejaanuii. O
yeTblpex Hu3mux Ilnanax

ITan IV bynnxu ITman ripoodpasos U3BECTHO, YTO KAXKIBII U3 HUX
ITnan V Manac Menraneabii [ Tnan COCTOHUT W3 CEMH MOJILIAHOB
ITnan M Kama Actpanbabii [Tnan [10-12] (cm. puc.l).
[Tnaa Ml Crxya DOvrueckuii TTan Nutepecna OopraHusanus
MaTepuu Ha 3TUX MOJAIIAHAX.

Tab.3 IlepBble  moxmumaHel  BCEX

yeThipex [1nanoB oOpazyrorcs



U3 cooTBeTcTBYMONIEH MU depenunanuu nsatoro Beenenckoro [punmuna - Akariu.
OTO TEepBUYHBIE aTOMbI, U3 KOTOPBIX OOpa3ylOTCS BCE HIKHHUE TMOJIIJIAHBI,
oboznauum A ,n=1V,V,VLVIl - o6o3nauaer Homep Ilnana. Torna ciemyrommii

IMoAIlNIaH CTPOUTCSA H3 KOMILICKCOB, SBJIAIOIIUXCSA O6’b€I[I/IHeHI/IeM IICPBUIHBIX
QJICMCHTOB IIPCALIAYIICTO ITOAILIaHA:

M.=,A. M, =UM,, k=34567 n=IV,VVLVI. (1)
IIpu 31OM,
A=UM,.,; n=VViLVI (2)

OTtcroga BHIHO, YTO IEPBUYHBIE aTOMbI Kaxjaoro IlinaHa oOpa3yroTcst U3 caMbIxX
CJIOXKHBIX «MOJIEKYJISIPHBIX» KOMIUIEKCOB mpeabinymero Ilmana. OtMerum, 4To
BepxHUil (HoMep Ilmana) W HUWXKHUI (HOMEp MOAINJAHA) HHICKCHl y 3HAKa
o0benuHenus B popmynax (1), (2) o3Ha4arOT pa3inMyuHyO NpUpPOay OOBEAMHEHUS
aTOMOB U MOJIEKYJ 715 pa3HbIX [11aHOB 1 noamiaHoB. XapakTepHO, 4TO GOpMYJIbl
(1), (2) oTpaxkarT HepapXHYECKyl0 CTPYKTYPY: MHUpPBI OKa3bIBalOTCS Kak Obl
BJIOXXEHHBIMU JIPYT B JApPYyra, NMPU 3TOM KaxJAbld W3 MOCIEAYIOLIUX COCTOUT U3
npensiayero. OcraHoBUMCS TOAPOOHEH Ha cocTaBe MaTepuu, oOpa3yrollei
cenpMmoii [lnan - Hamr ¢usudeckuii Mup. B cootBerctBuu ¢ dopmysiaamu (1), (2)
uMeeM caeayrolryto cxemy. CaMblil rpyObIi ceAbMOM MOIUIAH - 3TO TBEPIOE TEJIO,
IIECTOM - JKUAKOCTH, TATHIA - Ta3bl (XUMHYECKHE JJIEMEHTHI), YETBEPTHIA -
AJIEMEHTApHbIE YaCTULBI, TPETHUH - BUPTyaJbHbIE YacTHUIIbl, KBapKH, BTOPOU -
TJIFOOHBI U TOJIOOHBIE UM YaCTHIIbI, IEPBBIN - TO U3 YETO COCTOAT II00HBI. OTCI0/1a
BUJTHO, YTO 1-3 MOATIIaHbI CTPOSITCS U3 BUPTYAJIbHBIX YaCTHUI] U HE MOTYT OBITh SIBHO
HabOmoaeMbl. YeTBepThli MOAIUIAH (3JIEMEHTApHbIE YaCTHUIlbl) SBJISETCS Kak Obl
pyOex oM, OTIENSIOINM Ha0I0JaeMblii MUP OT HEHAOII01aEMOT 0.

Odyenb BaxHO, 4YTO OOpa3zoBaHME, MO KpailHEH Mepe, HMKHHMX YeTbIpeX
[InanoB mpoucxomut u3 ceapmoro Bceenenckoro Ilpunnuma - Jlaiiss Llentpa
(cUHTYJIIpHOCTH). DTO O3Haudaer, uro BHayaie w3 Jlaia llentpa (uerBeproi
muddepennuanuu 7 Beenenckoro [Ipuniumna) Bo3saukaer Mup bynaxu. Pazsus Bce
cBoM ocTalibHble Bcenenckue [IpuHUIUNBI, OH NPUBOJIUT K POXKACHUIO U3 HOBOIO
Jlaits Llentpa (msToit nuddepennmanuu 7 Beenenckoro [puHiuna) MeHTaIBHOTO
Mupa u T.1., TOKa B MHOTOMEPHOM Bakyyme W3 cuHrysspHocta (Jlaits Llentp -
cenpmast auddepentmanus 7 Bceenenckoro I[lpwHimna) He BO3HHMKAET Halla
acTpoHomuyeckas BcesieHHas. [locne bonpmero B3peiBa nmocTeneHHo co3natorcs 7
MOJIIUIAHOB: TJIIOOHBI, KBAPKH, JIEMEHTAPHBIC YACTUIIbl, XUMUYECKHE SJIEMEHTHI U
T.1. [locnennee npekpacHo coriiacyercs ¢ BRIBOJAAMU COBPEMEHHOM KOCMOJIOTUH, B
YaCTHOCTH C MOJEJIbIO rOpsiueid BCEJIEHHOM, MPEIJI0KEHHON M pa3padOTaHHOW B
koHie 40-x romoB XX Beka [. I'amoBeiM u ero corpynnukamu (CHIA) u



AKCIIEPUMEHTAIBHO MOATBEPKACHHOM OTKphITHEM A.llen3nacom u P.Bunbconom B
1965 rogy “30TPONHOr0O MUKPOBOJIHOBOTO PEIIMKTOBOIO M3IIyYEHUS. XapaKTEPHO,
YTO CO3JJaHUE BEIIECTBA COMIACHO 3TOM MOJIENM MPOUCXOUT KaK pa3 no popmysiam

D). () [9].

3. KOHIENIUA JAUA-IIEHTPA B COBPEMEHHOMN HAYKE

B XX Beke B ammapare TEOpEeTHYECKOW (PU3MKHM MOSBUIICA LENbIA Kiacc
"gyacThi'", KOTOpPbIE MOXKHO Ha3BaTh HEHAONIOJaeMbIMH. TeM HEe MeHee JTH
"yacTUIBI" UTPAIOT BaXHYIO (€CIM HE OMNPENENSIONIyI0) pOib B (DU3UYECKUX
mporeccax. K HenaOmogaembpiM "dacTumam" MOXKHO OTHECTH BHUPTYaJbHBIC
YacTUIbl, KBApKH, MarHUTHbIE 3apsanbl (MoHoOMoOJb Jlupaka), CBEpPXCBETOBBIC
YacTHULIbI (TAXUOHBI) U JP.

3.1 BupryajibHble YacTHIIbI.

BupryaneHple yacTHnbl BOLUIM B (U3MKY Osiarogapsi OTKPBITHIO HEMELUKHM
¢usnkom-teopetukoM I'eiizendeprom B 1926 roay Ilpununna HeonpeaeIeHHOCTH.
B nmanHom cmyuae Hac OyAer UWHTEpecoBaTh OJHO M3 COOTHOLICHMH
HEOIIPEAEIEHHOCTEN, @ UYMEHHO COOTHOIIEHHS HEONPEAEIIEHHOCTH BPEMA-DHEPT UL

At-AE > 3)

3necy At=t, —t - uHTEpBal BPEMEHU MEXIy ABYMS H3MEPEHHAMU DHEPIHH
AE =E, —E,, - nocrosanas Ilnanka. 13 (3) ciemyer, 4To 3aKOH COXpaHEHHs

SHEPTUU MOXKET BBITOJHATHCS JIUINb ¢ TOYHOCTBIO 10 AE ~ 7/ At. [Toatomy B
TEUCHUH BpeMeHU 7 < Jif AE 3aKOH COXpaHEeHUsI SHEPTHHU HE BBIMOIHACTCS, OJHAKO
npubOp JaHHOE HapyIIeHWE 3aperucTpupoBaTh HE CMOXeT. B cuiy 3Toro, B
TEUEHUH BPEMEHH 7 MOTYT CyLIECTBOBaTh YacTHILI Maccoii m (mc® = AE),
KOTOpbI€ Ha3BaJIM BUPTyalbHbIMH. OCHOBBIBAsCh HA WJIE€ BUPTYaJbHBIX YACTHII,
U3BECTHBIN SMOHCKUM Pu3uk-TeopeTrk FOkaBa B 1935 r. npu 0ObsICHEHUU SJI€PHBIX
CWJI MpeJCcKa3al CyLIECTBOBAHME HOBBIX YAaCTHI], TAK HA3bIBAEMBIX 77 - ME30HOB,
KOTOpbIE OBUIM 3KCHEPUMEHTANIBHO 3apeructpupoBanbl B 1947 r. Ilpu stoMm, oH
UCIIONB30BaN HACI0, YTO @3aumoodeiicmeue mexncoy Hacmuuamu Ce1a3aHo ¢
00MEHOM MedHcOy HUMU 8UPMYATbHBIMU Yacmuyamu. Vaes BUpTyalbHbIX YaCTHUII
NoJIyuusia JajibHeilIee pa3BUTHE B paboTax OJECTAIIEero aMepuKaHCKOro pu3uka-
teopetuka P. DeliHmana, KOTOpBI pa3paboTal IUAarpaMMHYI0 TEXHUKY B
kBanToBoM anekrpoauHamuke (K3JI). CormacHo P. deitnmany sHeprus (E),

umiyse (P) 1 Macca (M) peatbHON YaCTHIIBI yIOBIETBOPSIOT COOTHOLICHHIO:

E2—p%c? = (mcz)2 (4)



I[Ipu 5TOM, BUPTYaJIbHBIE YACTUIIBI HE YIOBJIETBOPSIOT JAHHOMY BBIPAKEHHMIO.
2
E* —p’c® = (mc?) (5)

Macchsl BUPTYaabHBIX YAaCTHUI] MOTYT OBbITh KaK JI€HCTBUTEIbHBIMHU, TAK U MHUMBIMU
BEJIMUMHAMH, TaK KaK MAKpOCKONMYECKUU NMpUOOp HE MOXKET 3aperuCTpUpOBATH
BUpTyanbpHble 4YacTuubl. Hampumep, numarpamma @eliHMaHa I Ipouecca
paccesiHMsI 3JIEKTPOHA Ha 3JIEKTPOHE TI0Ka3aHa Ha pucC. 2.

P P>

2 P>

Puc.2 PaccesiHuE 2JIeKTpOHA Ha 3JICKTPOHE.

31ech n300pakeH MpoLecc, KOrAa NEPBbI AIEKTPOH ¢ 4-UMITYJIbCOM P, UCITyCTHB

B BepmuHe | BUpTyalbHbIA (OTOH C 4-umirysibcoM K (MyHKTUpHAs JTUHHS),
MEPEXOANT B KOHEYHOE COCTOSHHE C 4-mmimynabcoM P;. Bropoii smexTpon ¢ 4-

UMITYJIbCOM [), B BEpIIMHE 2 MOIJIOUIAET ATOT BUPTYAIbHBIM (DOTOH M TaKxke
MEPEXOANT B KOHEYHOE COCTOSIHHME ¢ 4-MMIynbcoM p,. Jlerko mokasarb, 4To

BUPTYaNIbHBIA (POTOH UMEET MHUMYIO Maccy (M, =im,). 10 u 0OBACHSET NOYEMy

BUPTYaJIbHBIN (POTOH HE PETUCTPUPYETCS PU3nUecKuMH pudopamu. OTMETHM, YTO
YacCTULBI C MHUMOW Maccoil MOKHO CBSI3aThb CO CBEPXCBETOBBIMH YaCTUIIAMU, TaK
Ha3bIBAEMbIMU TAXMOHAMH, CKOPOCTh KOTOPBIX OOJIbIIIE CKOPOCTH CBETA B BAKyyMe.
OTMeTHUM TakXe, YTO Macca BUPTYaAJbHBIX YacTHI] HE 0053aTeIbHO MHUMAas, OHA
MOXET OBITh M JECHUCTBUTCIHLHOM BEJIMYMHOM, OJHAKO, TJIABHOE OTJIHWYHE
BUPTYaJbHBIX YACTHUIl OT PEaJbHBIX — O3TO HAPYLICHHUE PEIATUBUCTCKOW CBSI3U
MEXKJTy SHEPIHEH, HMITYJIbCOM M Maccoi yacTuilsl (5). O4eHb BaKHO IMOAYCPKHYTh,
YTO, HAIPUMEP, BO BHEIIHEM OHJIEKTPOMArHUTHOM IIOJIE BHUPTyajbHAs YacTUIA
MOXXET BBIMTHM Ha MacCOBYI OOOJOYKY, T.€. CTaTh peanbHOW. B 3TOM cnyuae
IIPOLIECC B3aUMOJICVCTBHS YACTUL] CTAHOBUTCS PE30HAHCHBIM.

3.2 Moaeab 31eMeHTapHON YacTUIIbI.

Konriieniyst BUPTyaJIbHBIX YaCTHUI U OOBSICHEHHUE C UX MOMOIIBIO Pa3IuYHbIX
THUIIOB B3aMMOJICMCTBUM MpPHUBEIA K MOJEIM SJIEMEHTAPHOM YACTHUIBI B BHUJIC
COBOKYIMHOCTH BJIOKE€HHBIX APYT B JIpyra BUPTyaJbHbIX 000JI04eK WK "00JaKoB",
pa3Mep KOTOPBIX OMpeesaeTcss KOMITOHOBCKOW JIMHOW BOJHBI JaHHOIO THIIA
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BUPTYaIbHBIX 4YacTHI[ (A, :h/ |mi|c). Tax, anst GoToHOB A, =00 (OECKOHEUHBIN

pajinyc B3aMMO/ICHCTBHS SIEKTPOMArHUTHBIX CUJT), @ JUISL 77 - Me30HOB A ~107°cm

(XapakTepHBI paauyc JEHCTBUS  SIEpPHBIX Ccui). VIMEHHO TepeKphITHe
BUPTYAJIBHBIX O0OJIOYEK YACTHI[ MPUBOIUT KO B3aMMOJCHCTBHUIO MEXIYy HUMHU.
Takum oOpa3om, UIsI MOAETH DIEMEHTAPHOW YACTHIIBI MOXHO TPEIIOXKUTH
cnenyromryto Gopmymy (CM., Takxke puc. 3):

"ronas" gacTtuia

">71eMeHTapHas" 4acTULA = ¢ CUHTYISAPHOCTh +Z[BI/IpTyaJIBHOC "06J1a1<0"] (6)
i=1 i

JTals-IEHTP

3aechk N - 4MCI0 pa3IMYHBIX TUIIOB BUPTYAJIbHBIX

YaCTHIl, 00ECIICUMBAIOIINX BCE BO3MOKHBIC BHJIbI

B3aMMOJCHCTBUIA, a moj 'rToinod" dYacTuIieHu

MOHMMAETCS HEB3aMMOJICUCTBYIOIIAs YaCTHUIIA,

HEKH HEWUTpaJbHBIA TOYCHYHBIA OOBEKT - Jlaiis-

LleHTp, ABIAIOMIMNCS HCTOYHUKOM BCEX THUIIOB

BUPTyaJbHbIX YacTull. [locneqHee o4eHb BaXkHO.

P “ Ha puc. 3 kadyecTBEeHHO H300pakeHa MOJIEIb

AJIEMEHTAPHON YacTHUIbl B BUJI€ BJIOKEHHBIX JIPYT

B JIpyra KOHIIEHTPpUYECKUX cep, 0Opa3oBaHHBIX

Puc.3 Moienb 31eMEHTApHO YaCTHIIBL. BUPTYyaJIbHbIMH 4aCTHLlAMH, IIpA 3TOM LCHTP

r=n/me =123 cooTBeTcTBYeT "rosion" wactuie (Jlaits-mieHTp), a

OCTaJIbHbIE 00O0JIOUKH - BUPTyaJIbHBIM "00Js1akam',

FPaHUIBl KOTOPBIX OMNPEACISIOTCS COOTBETCTBYIOIIMM THUIIOM TEPEHOCYMKOB
B3aMMO/ICHCTBUS.

3.3 KBapku U rJii00HbI

Emie ogun tun 3araoyHsix "HeHaOMI0aeMBIX " YaCTHUIL, U3 KOTOPBIX COCTOSIT
BCE€ aJIpOHbI, OB MpeioxeH B 1964 rogy amepukanckuM ¢uzukom ['emn-Manom
U He3aBHCHMO OT Hero L[Beiirom (cM., Hampumep, [9]). DTU YaCTHUIBI MOIYYHINA
Ha3BaHME KBApKOB W MMEIOT JPOOHBIE KBAaHTOBbIE YUCIA (DJICKTPUUYECKUN U
OapuoHHBIN 3apsanbl). Mpes kBapkoB oka3ajnach BechbMa IUIOAOTBOpHOM. OHa
MO3BOJIMJIA HE TOJIBKO CHCTEMAaTHU3UPOBATh Yy>K€ HW3BECTHBIE 4YaCTHUIIBI, HO U
MPEICKa3aTh MEbI P/l HOBBIX. [ MIMOTe3a KBapKOB MO3BOJIUIIA TAKKE OOBSICHUTH
MHOTHE CBOMCTBA YaCTHUIl U CBSI3aTh MEXIy COOOW pas3fuyHble MpolecChl. Psi
HKCIEPUMEHTANIbHBIX JTAHHBIX YKa3blBAET C HECOMHEHHOCTbIO Ha peajbHOE
CyIIECTBOBaHME KBapkoB. BmecTe ¢ TeM Bce MOMBITKM HaOMIOAaTh KBapKd B
CBOOOJHOM COCTOSIHMM OKa3aJIMCh O€3YyCHEIIHbIMU. DTO MPUBEIIO K BBIBOAY, YTO
KBapKd MOTYT CYIIECTBOBAaTh TOJBKO BHYTPU aJIPOHOB M B IMPHUHLMIE HE MOTYT



HaOMoAaThCs B CBOOOJHOM COCTOSIHUMU (siBIeHUE KoH(paiiHMmeHTa). [lpuunnoi
KOH(palHMEHTa SBJISETCS HEOOBIYHOE IOBEJIEHUE CUJI B3aUMOJCHCTBHS KBAPKOB
apyr ¢ apyrom. [Ipu ManbIX pacCTOSHUSAX 3TU CUJIBI KpallHE MaJibl, TaK YTO KBapKU
OKa3bIBAIOTCSI TIPAKTUYECKUA CBOOOJIHBIMU (acuMnToTHYECKas cBoOoa). OHaKO ¢
YBEJIIMYECHUEM PACCTOSIHUN MEXITY KBapKaMU CHJIbl B3aMMOACHCTBHS OYEHb OBICTPO
pacTyT, He MO3BOJIsis KBApKaM BBUJIETETh U3 aIpOHA. XapaKTepPHO, YTO NEPEHOCUUKH
B3aMMOJICHCTBHS MEX Ty KBapKaMu (I[BETHOE B3aUMOJICHCTBYE) - TIIFOOHBI SIBIISIOTCS
Kak Obl JBa)/bl BUPTYAJIbHBIMU OTHOCHTEIBHO HAOJIIOa€MbIX YACTHUIL: TJIFOOHBI
BUPTYaJIbHBl OTHOCHTEIHHO KBApKOB, KOTOPHIE CAMH BUPTYaIbHBI OTHOCHUTEIHHO
anpoHoB. Takum 00pa3oM, KOHILENUUA BUPTYaJIbHBIX YaCTHUIl MPOAOHKAET
pa3BHUBAThCS BIIIyOb, YBOJIS HAC BCE JajibIlIe OT HEMOCPEICTBEHHO HAOII01aeMOT0
MUpa.

3.4 Aypuueckoe siiino

[IposiBienne cooTBeTcTBYIOMIEH MU dEepeHInani CEIbMOr0 BCEICHCKOTO
MPUHIMIIA MOXKHO OOHApYXHUTh MPAKTUYECKU Be3A€. DTO U 3€PHO, U3 KOTOPOIO
oOpasyercsi pacTeHue, S0 NTUI U 36MHOBOAHBIX, SUIIEKIETKA MJICKOITUTAIOIIHX.
Talina pa3BuTHs U3 fiilla (3epHAa) )KUBOTO OpPraHU3Ma CTAHOBUTCS MOHATHOM, Tak
KaK MMEHHO B sile (Jailsi-UeHTpEe) COCPEAOTOUYEHBl BCE OCTAJbHBIEC MPUHIIUIIBI,

ONPENEISIONIME THUI, CTPOCHHE U PA3BUTHUE

1. Aypwuueckas 000I09Ka pel m ’ p p
2. Bymuxu (1yxoBHas jymia) JAHHOTO OpraHu3Ma. XapaKTEpHO, COTJIACHO
3. Manac (Beicmmii  Pasym wmi | 330TEpUYECKHM MPEICTABICHUSIM 4YEIIOBEK,
eoBeneckas 1ylia) MPEACTABISIET COOOM aypuuecKoe SuIo (cm
4. Kama-maHac (HM3LIIMH pasyM WIH pea yp 0 .
JKUBOTHAS JTyIIIa) Tao. 4), B KOTOPOM COOTBCTCTBYIOIINEC

5. Kamapyma (BMecTwIMILE | 1y chhepeHIIMALINH ceMu BCEJICHCKHX
JKNUBOTHBIX HTHCTHUHKTOB U CTpaCTeI/I)

6. Ipama mum mKEBa (u3ib) IPUHIMIIOB OJpa3/ieieHbl Ha TPH BBICIINX
7. JuHramapwupa (>bupHblil | TPUHIMIIA,  ONPEIACISIOIIUX  COOCTBEHHO
fIBOHHHLK, TOPOMWTEIRHINA | gyenjoBeka, M YETHIPE HUBMIMX MPHUHIHUIIA.
(bu3HYeCKOro Tesa)
] VIMEHHO CBSI3b BBICIIETO pasyMa C HHU3IIHM
Tab. 4

pa3ymMOM U ecThb Ta bokecTBeHHas HUCKpa,
KOTOpasi MPEeBpaTUia )KUBOTHOE B YEJIOBEKA.

JI1s1 «BHIISIIIIET0» YEIOBEK MPEICTABISAST COOOM CBETSIICECS S0 NI KOKOH.
HHTepecHbI IPeICTaBICHHS O TOHKOHW CTPYKTYPE YeJIOBEKa IPEBHUX «TOJITEKOBY [7,
8]. aHHbBle mNpeACTaBICHUS MOXHO C(HOPMYJIHMPOBATh B BHUJIC CICIYIONINX
YTBEPKIACHUMN:

m Bcenennas sBisgeTcss OECKOHEYHBIM CKOIUIEHHEM OHCPIreTUICCKUX HOJ'IGfI,
ITOXOXXHUX Ha HUTH CBCTA.
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®m YenoBedeckne CylIecTBa TAKXKE COCTOST M3 HECUETHOIO KOJIMYECTBA TAKUX KE
HUTEMOJA00HBIX SHEPTETUYECKUX TTOJIeH B (hOpME CBETSIIETOCS SIHIIa Pa3MEPOM C
YeJIOBEYECKOE TEJO C PyKaMu, BBICTYNAIOLIMMHU 110 OOKaM.

®m ToibKO HEOOJIbINIAS TPYINAa SHEPTETUYECKUX TOJIEN BHYTPU ATOTO CBETAILIETOCS
Irapa OCBCIEHA TOYKOHM HHTCHCHUBHOW SIPKOCTH (TOYKOW _ COOPKH),
PaCIIONI0KEHHON HA TOBEPXHOCTH SAMLIA.

®m Bocnpusitue MMeeT MecTo, KOrjJa 3MaHalud M3 3TOW HEeOOJIBIIOW TpYIIIIbI,
HEIIOCPEICTBEHHO OKPYKAIOIIME ATY TOYKY SIPKOTO CHUSHHMS, PaCIPOCTPAHSIOT
CBOM CBET M OCBELIAIOT UICHTUYHBIE DMAHALMK BHE 11apa.

m Korma Toyka cCOOpKM CMeEHIAeTCs, CTAHOBHUTCS BO3MOXKHBIM BOCIPHSITHE
COBEPIIIEHHO MHOT'O MHUpa - TAKOro k€ 0OOBbEKTUBHOTO U PEAIbHOT0, KaK U TOT,
KOTOPBIM Mbl BOCHPUHUMAEM OOBIYHO.

Touxka cOopKHu olpenenseT
BocrpusaTue mupa. E€ monoxenue Ha
KOKOHE BBIJIEJISIET U3 SMaHAIUI OJIOKU
(monocer). Umenno 6marogaps sToMy
Y CTAHOBUTCSI BO3MOKHBIM II€JIOCTHOE
Bocnpusitue Mupa. CIBUI TOYKH
cOOpPKM  HPUBOIUT K  IOJHOM
nepecTpoike (QopMbl KOKOHa (CM.
puc.4).

Touka coOopkHU

IIpocBet 3aKpbIT

Puc.4

MHuoroo6pasue BOCHPUHUMAEMbIX MHPOB CBSI3aHO C Te€M (PaKTOM, YTO
ASMaHalMK paclpeiesieHbl B BUAE OONbIIKX MOJOC. B KOKOHE yenoBeka MMmeeTcs
muuib 48 TaKuX M0JIOC, TO3TOMY YEJIOBEKY JOCTYIIHBI JIUIb OHU. M3 48 mosioc aumib
8 orBevaroT xu3HH, 40 MOJOC - OTBETCTBEHHBI 332 OPraHU3ALMIO0 (CTPYKTYpPHBIE
nosiocel). I nonoca - COOTBETCTBYET OPraHUYECKOW KHU3HU; 7 HOAOC -
COOTBETCTBYIOT HEOPraHWYeCKUM JKU3HAM. CyIIEeCTBEHHO, 4YTO OCO3HAaHUE
MOPOKIAETCS C TOMOIIBIO TPEX TUTAHTCKUX MyYKOB SMaHAIUN, TPOXOISAILIUX Yepe3
BOCEMb O0bIIMX N0JIOC. [o-BuAMMOMY, 3TH TpH MyYKa 3MAHALMKI MPEACTABISIIOT
u3 ce0st amanaruu [Ipansr - )xuzHenHoro [puninuna: I nyuok - posoewtii; 2 nyuok
- nepcukoewlil; 3 nyuok - aumaphwli. llepeceyeHre OpPraHMYECKON MOJOCHI
smaHauusMu [lpaHbel MOpPOXKIAeT: PO30BBIA MYYOK - >KHU3HEHHYIO SHEPIHUIO
pacTeHuil; MePCUKOBBIN MYYO0K - KU3HEHHYIO SHEPIrUi0 HACEKOMBIX; SHTAPHbIN
MYYO0K - )KU3HEHHYIO SHEPI'HIO KUBOTHBIX U YEJIOBEKA.
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Ham wmup cocraBmeH W3 JBYX TOJOC: OJHA OpraHWYecKas, apyras -
CTpYKTypHas (He obnamaeT oco3HaHuem). OctaibHbie 46 MOJIOC HE OTHOCATCS K
MHUPY, KOTOPBIH MBI BOCIPHHHUMAEM, HAXOJsACh B HOPMAJIBHOM COCTOSIHHH.
CymiecTBy10T 7 ApyTUX MUPOB, KOTOPbIE MOTYT OBITH COOpaHbl TOUKOW cOOpKU. B
CEMHU HEOPraHWYECKUX TMojiocax Mydkw [IpaHbl MarOT HAYajao pa3audyHBIM THUIIAM
HEOpraHWYEeCKON ku3HU (MUHUMYM 3X7=21 Tui). DTO AIEMEHTAIbl WIA TyXd
[Ipuponel. EcTh  cymiecTBeHHas  pa3HHIIA  MEXAY  OPTaHMYCCKUMH U
HEOPTraHWYECKUMH cyliecTBaMu. OpraHndecKre CyIiecTBa - IIaphl, pacliupacMbie
W3HYTPH dMaHanusMu. Heoprannueckue cymiecTsa - 0echOpMEHHBIC COCYAbI OUEHb
cmaboi cBeTUMOCTH. EMMHCTBEHHOE CXO/ICTBO — 3TO TO, YTO KaK B OPTaHUUYECKHX,
TaKk U B HEOPTraHWYCCKUX CYIIECTBaX IPHCYTCTBYIOT PO30OBBIC, NMEPCUKOBBIC H
sHTapHble SMaHammu [Ipanbel. MMeHHO 5TO TO3BOJSET BXOAUTH B KOHTAKT
OpraHMYecKUM H HeopraHumdyeckuM cymiectBaM. OcrtanbhHbie 40 mosoc
COOTBETCTBYIOT HEKOTOPHIM SHEPreTHYECKHUM cocydaM. B HHX OTCyTCTByeT
coOCTBEHHasi CBETUMOCTh H OHU UMEIT a0CONIOTHYI  CTaOMJIBHOCTD
koHurypauuu. [[puHIIMIHATBEHO BaXHO, 4TO OJIarofapsi IBUKEHUIO TOYKU COOPKU
MOKHO Kaue€CTBEHHO MEHSTh (popMy KOKOHA (a 3HAYUT U (U3HYEcKyro GhopMmy) U
NIEPEMEIIAThCS B Pa3HBIC MUPHI.

Ecnu nBukeHue TOYKM COOPKM MMEET MECTO B paMKaX YeJIOBEYECKOW IOJIOCH,
TOrJ]a MONEPEUYHbIC JBUKEHUS MPUBOAIT K BUICHHUSAM: CIBUT BIIPABO - HACUIIME,
AKECTOKOCTb, HU3MEHHBIE BOCIIPUATHS, HTHBIMH CJIOBAMH OTPULATEIbHBIE KAPTHUHBI,
CIBUT BJIEBO - PEIIMTMO3HbIE, BO3BBILLICHHBIE ITPEACTABICHMS, BUeHuEe bora, nHbIMU
CJIOBAMH TOJOKUTEIbHBIE KapTUHBI (ITO-BUAUMOMY O. CBeeHOopr obaagan qapoM
CABUTAaTh TOUYKY COOPKHU BJIEBO). MajbiM CABUTOM TOYKUA COOPKU MOXHO JTOOUTHCSA
u3MeHeHus: (pusnyeckoil (HOpMbl: TOHKUM, TOJICTBIA, MOJIOAOW, CTapbIi.
XapakTepHO, 4YTO YEJIOBEK pOXKIAeTCs C TOJOKEHHUEM TOUYKH COOpPKHM Ha
YeJI0BEYeCKOM Iosoce. 3areM, B IMpolecce BOCIHUTAHMUS (MPUOOPETEHUS
KOHKPETHBIX MPUBBIUEK) OH MIPHOOPETAET ONPEAETICHHYIO (PU3NUECKYI0 (hopmy.

[Tpu nBUKEHUU BHU3 OPraHUUYECKOH MOJIOCHI KOKOH 1e(hOpMUPYETCS TAK, YTO
(u3nyeckoe TeNo NMpUHUMAET (GOPMbI BHAYajle KUBOTHOI'O, 3aTEM HACEKOMOI'O U
pactenus. MHorna naHHOE NBMKCHME BO3HUKAET CIIOHTAaHHO I1OJ BIIMSHHUEM
MOIIHBIX (hakTOopoB (Hampumep, Jlynsl). [Ipu 3TOM, YenoBEK HE OCO3HAET SBHO
cBoero npeodpakenus (06opotuu). [Ipu nBUXKEHUU TOUKU COOPKH C IEPEXOIOM Ha
apyrue OoJiblliie TOJIOChI MMEEM BO3MOXKHOCTH Iepexoia B Apyrue Mupsl.

Korna Touka cOOpku HauMHAET JBUTAThCS B IPOCTPAHCTBE (BHE KOKOHA), TO
BO3MOXHa TenenopTamus. Touka cOOpKU MEepeTAruBaeT BeCh KOKOH B HOBOE MECTO.

OUKCUPOBAHHOE TIOJIOKCHUE TOYKH COOPKHM  OMNpEAeNseTcsS  JIBYMs
dakTopamu:
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N BO-TICPBBIX, YEJIIOBEKY MPHUCYIIE M3HAYAILHO OMPEICICHHOE TOJIOKCHUE TOUKH
cOOpKM, KaK pe3yjbTaT CIeUU(PHUKH ero SHeproooMeHa, Kak pe3yJbTaT €ro
HBOJIIOLINH;

B BO-BTODPBIX, HAC HAYYUIIHM, YTO UMCHHO 3TH 3MaHAIIMK OOCTYIITHbI BOCIIPUATHIO.
Omnucanue MUpa U3 IIOKOJICHHUA B ITIOKOJICHUC ITOAACPKHNBACT ce6;1, KOHCCPBUDPYCT,
COXPaHACTCA B IIOTOMKAX KakK 6GCHCHHOe COKPOBHIIC HAKOIINICHHOT'O OIIbITA.

HmenHo 310 caenano (UKCalnio TOUKH COOPKH KECTKOM, U TeTeph €€ MOUTH
HEBO3MOKHO CABUHYTbH C MecTa. TOUHOE MOJIOKEHNE TOUKU COOPKU ONpeesseTcs
MIPUBBIYKAMH, T.€. OCTOSIHHO NOBTOPSIOIIUMHUCS NEeUCTBUAMU. UTOOBI M3MEHUTH
II0JIO’KEHUE TOYKU COOPKHU HYXHA TOJIBKO SHEPTUsl.

BaxHO OTMETUTH, UTO B3aMMOJICMCTBUE MEKIY JIFOJbMU, a TAKXKE YETOBEKA C
KUBOTHBIMH H  pPACTCHHSIMH Ha TOHKOM YpOBHE OTBEYaeT OOMEHY
«QHEPTreTUUYECKUMM» BOJIOKHAMHU, KOTOPHIE BBUICTAIOT U3 KOKOHA (00JIACTh OKOJIO
nynka). JlaHHoe MojioKeHue Takke MOATBEPKAaeT KOHIICTIIMI0 KBAHTOBON TEOPUH
I10JIL O IPUPOJIE B3aUMOACHCTBHUS.

B 3akiaroueHun OTMETUM, YTO COBPECMCHHAs HayKa HAYMHACT IIOATBCPKIATH
930TCPUICCKUC TTPCACTABIICHUSA, DBPUCTUUCCKAA CUJIa KOTOPBIX YiKC B Ommkaiiniee
BpEMsA ITIO3BOJIMT CHACJIAaTh q)yH}]aMCHTaHBHBIC OTKPBITUA O MHpe, 06H_I€CTB€ u
YCJIOBCKC.
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