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HauauJgo.

Ha nepeceuennn MHOrMXx Hayk oOpa3oBajiach BOJHOBAsl TICHXOJIOTHSI KaK HOBOE BHUJICHHUE
YCTPOWCTBA NIAMATH YEJIOBEKA, Pa3yMHOCTH BCEH KUBOW IIPUPOLIBI, FOJIOrpapuuHOCTH MUPOYCTPOM-
crBa. VI3 yueHbIX, 3aHUMABIIMXCSA M 3aHUMAIOIIMXCS STUMH IPOOJIeMaMH MOXKHO OTMETUTh aKaJe-
muka Jlenucioka FO.H., pannodusuka Jlepamosa H.U., 6uonora I'apsiea I1.I1, ncuxomnora Bensiea
A.C., uenutens llepcrennukoa H.U., yueHoro badukosa FO.A. u muorux apyrux. Tak Jlesaros
H.W. BBes NoHATHE MEPHOCTH MPOCTPAHCTBA M ONPEAEIUI MEPHOCTH, B KOTOPBIX COCPEAOTOYEHA
KHM3Hb YEJIOBEKA; TAKXKE OH JIOKa3aJl roorpapuueckoe yCTpOMCTBO MaMATU BCEX KUBBIX CYILECTB,
B TOM UHCIIe YeIOBeKa; pa3HOOOpa3HbIe SrPEeropsl Tak ke sBIsoTcs ronorpammamu. [apses IT.I1.
OIpeJeINII SKCIIEPUMEHTAJIBHBIM ITyTeM rosiorpadpudeckyio cocrasiswomyo resoB PHK n JTHK n
TMOJTY4XJI OMOJIQXKHUBAIOIIMN 3(P(PEKT OT UCITPABIIEHNUS MOBPEXIEHHBIX XPOMOCOM C TIOMOUIBIO TOJIO-
rpapruecko namATy oT Mosoabix reHoB. [Icuxonor benses A.C. npoBOAXUT ONBITHI MO MOTY4YEHUIO
MH(OPMaLMK U3 Pa3IMYHBIX TPErOpoB M 00yYaeT Jirojell 0Opa3sHOMY BOCHPHUATUIO HYKHBIX IS
ycnemmHocty coobiTuid. [lepcrennnkoB H.M. nmokazai, kak MOKHO J0OMThCS YIyYIIEHUS 310POBbS
Y OMOJIOKEHHU S C TIOMOLIBIO OTKPBITBIX UM METOIMK CAMOBHYIIEHUS.

Hamr cooreyectBennuk akagemuk lO.H. [IeHWCIOK aKTMBHO 3aHMMasiCs MPOOIEMaMM ToJIo-
rpapum 1 JOOWIICS 3HAUMTEIIBHBIX Pe3y/IbTaTOB MHPOBOTO 3HA4YeHHs; UM ObUla pa3padoTaHa Teo-
pUs TPEXMEPHBIX IMHAMUYECKUX rolorpaMM, caesanbl oTKpbiThs B o0nacth OTOBPAKAIOIINX
CBOMCTBAX BEI'YIIIUX BOJIH MTHTEHCMBHOCTHU IIPY 3ATIMCU JUHAMUYECKUX
OBBbEMHDBIX I'"OJIOI'PAMM u MHOTO€E Ipyroe.

ITpu n3ydyeHnn padoT yKa3aHHBIX aBTOPOB MOXKHO C/Ie/aTh BBIBOJ, YTO MaMSATh MPEACTaBIIsET
co0o¥ rosnorpauueckoe 00pa3HO-BEKTOPHOE 00pa30BaHUE, COCTOSIIEE U3 MHOTOUMCIIEHHBIX COOBI-
THi (06pa30B) MPOIILJIOrO, HACTOSIIETO U OyayIIero. YeaoBek ciocoOeH yIpaBisTh JBHKEHAEM STUX
00pa30B ¢ TIOMOIIBIO CO3HAHUS KaK B CBOEW MaMATH, TaK U B JPYrUX MH(POPMALMOHHBIX CTPYKTY-
pax. CrenoBatenbHO 00pa3bl UMEIOT BEKTOPHBIN (MArHUTHBINA) XapakTep, Tak Kak CIOCOOHBI OpHEH-
TUPOBATbCS U JAIBUraThCS B 3aJAHHOM HaITpaBJeHUU. YeI0BEK MOKET IPUTATUBATh WIN OTTAJIKUBAaTh
onpereseHHble COOBITUS B CBOEH XKU3HH M IIPOrpaMMHUPOBATh ceOs1 Ha KOHKPETHBIE 00CTOSITEIbCTBA,
JaBasi KOMaHy TIOICO3HAHMIO.
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I'napa 1. lonmosiHuTEeIBHBIE 3aKOHBI roJorpaduu

1.

IosBnenne Yenoseka Co3HATENBHOTO.

M3-3a HakomieHus1 OOJIBIIOrO KOJIMYECTBA 3HAHWN M YMEHUH MPOUCXOOUT TpaHc(opMarys
Yenoseka Pazymnoro B Yenoseka Co3HaTeIbHOTO, CIIOCOOHOTO YIPABJIATh COOCTBEHHOM KU3HBIO U
CMEPTBHIO, a TAKXKE PELIaTh CIOKHbIE MUPOBBIE 3aJa4l B KOCMUYECKOM IUIAHE.

Jls peleHns 3Tux 3a/1a4 U CyLIECTBYIOT JIIOOU Ha Halllel utaHete. [lepedens 3Tux 3a1a4 ynaus-
JISIeT CBOEH HEOOBIYHOCTBIO M HEBEPOSITHOM CIIOKHOCTHIO. BHMMaHuMe stiofiei opueHTHpyeTcst Ha 6oree
1yOOKO€ U3y4YEeHHE OKPYKAIOILel IPUPOAbl U JEUCTBUTEILHOCTH.

IIpucTynuM K O3HAaKOMJIEHHIO C HEKOTOPBIMU SIBJIEHUSIMU ITPUPOABI, KOTOPbIE CTAJIN JOCTYII-
HbIMU U151 ToHMMaHusA Yenoeky Co3HatenbHOMY B Havasle X XI Beka.

2.

Pazymnas nusmnmsanus

Ha cmeny mammHHON nuBriIM3anuy YesoseyecTsa NPUXOAUT pasyMHas HUBUIIN3ALMA, OCHOB-
Hble TPUHIMIBI KOTOpoi copmynrpoBansl B Tperbem OOpamennu k YenoeuectBy [10], Tak
Haripumep: «CMeHa MOKOJIeHUI HeoOX0MMa Pa3yMHBIM CYLIECTBaM M B YaCTHOCTH, JIOJSM, HE KaK
’KMBBIM CYILECTBAaM /Il COXPAHEHUS U MPOAOJDKEHNS KUBOTHOIO BUAA, HO Kak Pasymubiv Cyine-
cTBaM i1l coxpaHeHus Pasyma». U eme: «SI3bIk B CyIIHOCTH He crioco0 nepeaadn MH(popMaluy, a
criocod e€ Cy)KeHHsl U He JIOCTHKEHHEe pa3yMa, a JIMIIb yOOroe BpeMeHHOe sIBJIEHHE Ha PaHHHX JTa-
nax BOJIOLUH YesioBedecTBa». OOIIeHne MeXIy JIIOIbMHU J0JKHO OBITh TEJIETIaTHUECKUM, TO €CTh
rojorpaduecKUM Ha JII0ObIX paccTosiHusIX. B padote mo mepectpoiike jJormyeckoro yHaamMmeHTa
MBILUIEHHS YesoBeuecTBY HykeH Kypc HeNpephIBHOM JIOTUKHY U AETAJIBHBIE MHCTPYKLMHU I10 ITOCTeE-
IIEHHOMY BOCIIMTaHMIO B CIIEAYIOIIMX MMOKOJIEHUSAX HABBIKOB HENIPEPBIBHOTO MBILIUIEHHS.

2.1,

MepHocTH IPOCTPaHCTBA

ITo H.B. JleBamogy [10] cunraercs, uto MepHOCTb — 9TO COBOKYITHOCTb KQUECTBEHHBIX XapaK-
TEPUCTHK MPOCTPAHCTBA; B LIEJIOM — 3TO 0a30Basi 4acTOTa KOJeOAaHUH YCTOMYMBOCTH JAHHOTO TPO-
crpaHcTBa. B pamkax nmosuimii BomHOBO# nicuxonoruu OyaeM cuuMTarh, 9To 6a30Basi 4acToTa — 3TO
YacToTa CTOSIYMX UM OerylyX BOJIH, Ha KOTOPBIX 3allMCaHbl FOJIOrpaMMBbI ¢ MH(OpMalluen XapakTe-
puctuk ganHoro npocrpadcrsa. H.M. Jlepawos B [10] numer, yro B bosnbmom Kocmoce cymectByer
OecKoHeuHOe Ynciio (hOpM MaTepHii, KOTOpble B3aMMOIEHCTBYIOT MeXIy COOOH MM He B3aMMOJIeH-
CTBYIOT BOOOIIIE, U 3TOT YPOBEHb onpejessercss Koa(hpUIUEHTOM B3aUMOJCUCTBUSI B KOHKPETHOM
oObeMe MpocTpaHcTBa. «[Ipr MakCMMaIbHOM B3aMMOZEHCTBUY JBYX MaTeprii (0003HAYMM OfIHY W3
HHUX OYKBOH A, pyryio — B) mpoucxoaur mosiHoe cavsiHUe JaHHBIX MaTepuil Jpyr ¢ JpyroM M BO3-
HUKaeT HoBas, ruOpuaHas popma — AB. CiusiHre BO3MOXHO TOJIBKO B Ipesiesiax oObEMa, Ijie cTa-
HOBATCS OJVHAKOBBIMU BCE ITapaMeTpbl 3TUX Marepuil. HeoqHOpOOHOCTE POCTPAHCTBA BIUSAET I10-
pasHOMYy Ha (bOpMBI MaTepUi, KOTOPbIE TPOHU3BIBAIOT 3Ty HEonHOponHOCTh. Ha onHy popmy mare-
puii BiMsieT Oosbllle, Ha APYrylo — MeHblle. HeoqHOpOAHOCTh N3MEeHseT KaYeCTBEHHYIO CTPYKTYpY
Matepuil, YTO ¥ CO3AET YCIOBUS IJISl MX CIMSIHUS M 00pa30BaHMs HOBOTO KadecTBa. Takum oOpa3zom
BHYTPHY HEOTHOPOAHOCTH B IpeJesax 0ObEMa, IJie BO3HUKAIOT YCJIOBUSA U1 CIIUSHUSA JBYX MaTepuil,
BO3HMKAET MaTepusi HOBOIO KauectBa — rubpuanas ¢opma AB. ['mOpuanas ¢opma AB Toxe Biu-
SIET Ha HEOJIHOPOAHOCTB ITPOCTPAHCTBA, B KOTOPOW OHA BO3HMKJIA. [IponcXoauT 3anonHeHne HeOaHO-
POIHOCTH BO3HUKIIEN ruOpuHoit popmoii AB u e€ BbipoxaeHre. HeoqHOpoiHOCTE pe/icTaBIIseT
c000i1 UCKpUBJIEHUE IPOCTPAHCTBA, YTO PUBOIUT K U3MEHEHHIO MEPHOCTH B ITpeiesiaX 3TOM HEOAHO-
POIHOCTH 1O CPABHEHMIO C COCEAHUMH YYacTKaMu MpocTpaHcTBa. TakiuM 0Opa3oM U3MeHeHHe Mep-
HOCTH IPOCTPAHCTBA HA HEKOTOPYIO BEIMYMHY IPUBOAUT K BOBHUKHOBEHUIO YCIIOBUM VIS CIMSAHUA
ABYX Matepuid. [1j1s1 Toro, YToObl MOIIU CJIMTHCA iBE (POPMBI MAaTEPUH, HEOOXOIMMO U3MEHEHUE Mep-
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HOCTH TMpOCTpaHCcTBa Ha BenmmuuHy: Aa = 0,020203236... 1151 TOro 4ro0bl BO3HUKJIA BO3MOKHOCTb
CIUSTHUS TPEX (popM MaTepuil, HEOOXOAUMO YTOOBI MEPHOCTh MPOCTPAHCTBA CHOBA M3MEHIJIACh Ha
BeMYMHY Ao 1 Tak jasnee». JlepamoB H.B. cuuraer, 4to «1pu nocsaenoBareisBHOM U3MEHEHUH Mep-
HOCTU BHYTPHU HEOJHOPOAHOCTH MPOCTPAHCTBA HA BEJIMUMHY Aol IOC/IEIOBATENBHO CIIMBAIOTCS CEMb
(opm marepuii, oOpasyomux Hairy BceneHHYI0 W CO3[AI0T MIeCTh MAaTepUAIbHBIX cep pasHOro
Ka4eCTBEHHOTO COCTaBa M pa3Mepa. BHyTpeHHsis cepa, oOpazoBaHHast ceMblo (pOpMaMy MaTepuii
ecTb (pusnuecku 1moTHas miaHera 3EMJIS, BeliecTBo KOTOPOil UMEET YEeThIpe arperaTHbIX COCTOSI-
HUS — TBEPAOE, KUAKOE, ra3000pa3Hoe U IIa3MeHHOe. Pa3Hble arperaTHpie COCTOSTHHSI BOSHUKAIOT,
KaK pe3yJbTar KosieOaHust MEPHOCTH, MEHBIIIE, YeM Ad».
STy yTBepKAeHUs WuocTpupyeT PrucyHok 1.

Puc. 1 — O6pazoBanue 3emnu [10].

«Korzma Mbl roBopuM 0 I1aHeTe 3eMilsl, Mbl JOJKHBI IOHUMATh TO71 3TUM LLIECTh cep, BIIO-
AeHHbIX ofHa B Apyryio u npeacrasiasaommx EJJMHOE [EJIOE. 9T1o noHsATHe — 04eHb BaXHO AJ1A
IIOHMMAaHUs MHOTUX fIBJIEHUH M 3araJoK )KMUBOW M HEKXMBOW MaTE€pUH, SBOTIOLMU KU3HU Ha Halleu
miaHere. .. [Ipu 3aBepiieHnn (popMUpPOBaHUS KAYECTBEHHBIX CTPYKTYP 3€MJIM, HEOIHOPOIHOCTh B
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MpoCTpaHCTBe HeuTpasmzyercs (cM. Puc. 2). Boznukive npu cnusiHuu bopM MaTepuil Matepuaib-
Hble cpepbl 3aMOTHSIOT 3TY HEOAHOPOTHOCTh. [IpOUCXOIUT «BhIpaBHUBAHUE IMPOCTPAHCTBA.

Puc. 2 — BelpaBHMBaHME TPOCTPAHCTBA.

2.2,

Muxkpokocmoc.

Hanee JlepamoB H.B. mumer: «Slgpo aroma BiAMsieT Ha CBOW MHKPOKOCMOC: SIAPO aroMa
WCKPUBIISIET, U3MEHsIET MEPHOCTh MHUKpPOKOCMOoca. Kaxaplii aToM CBOei Maccoil B OOJbINEH WM
MEHBINIEH CTENeHN MPUOTKPHIBAET KAueCTBEHHBIN Oapbep Mekay (PU3UYECKUM U I(PUPHBIM YPOB-
HEM U CO31AET MEX1y HUMM KaHaJl. MUHUMAaJIbHBIN KaHaJl CO3Ja€T aTOM BOIOPOJA, MaKCUMAJIbHBIE
KaHaJIbl CO3/1AI0T TPAHCYPAHOBbIE IEMEHTHI. Yepe3 9TOT KaHal MaTepys YaCTUYHO HAUMHAET IepeTe-
KaTh Ha 9(PUPHBIA YPOBEHb U CTAHOBUTCSI HECBSI3AHHOW C JIPYTUMH MaTeprsAMH (TIporiecc, 0OpaTHBIH
CIIMSHUIO MaTepHii), IOTOMY aToM, IOCTENEHHO Tepsisl KOHKPETHYI0 (popMy MaTepuu, CTAHOBUTCS
HEYCTOMYMBBIM M PacIiagaeTcsi Ha MPOCThIe, 00Jiee YCTONIHBBIE JIEMEHTHD».
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Ecnmu npupaepxuBathesi rosiorpapuyeckoi KOHUENIMU YCTPOMCTBA MHUPO3/IaHUsl, TO TaKue
BbIcKa3piBaHMs Jlepammosa H.B. MokHO TpakToBaTh Kak rojorpagpuieckue B3auMOAENCTBUS MEXKLY
YPOBHSIMU (B JIaHHOM cJiyyae MexXay (pU3MYEeCKUM M 3(PUPHBIM), TO €CTh JBUKEHUE MaTepuu IO
JlepammoBy H.B. MOXHO cuuTaTh Kak NepeMelleHre rojorpaMmm 3Ty martepuio oOpasyromux. U B
cootBeTcTBUM ¢ BhiBofgamMu [lenucioka FO.H. [8] npennonarare, 4To 3TH roorpaMMsl IpeACTaBISIOT
u3 ce0s crosure Wi Oeryiye BOJTHbl MHTep(EepeHIIMH, Ha KOTOPBIX 3TH TOJIOrPaMMBbI 3ariCaHbl.
Ternepb MOXXHO IPUMEHHUTh BECh MAaTEMAaTHUECKHIA armapar Jiisi FoJIorpaMM, pa3padOTaHHBIN JOCTa-
TouHO JeTtanabHO Henuciokom KO.H. u ero xomteramu [12].

3.
Hayunble uHCTpyMeHTSHI 17151 n3yuyeHus namsatu Yesnoeka Co3HATENBHOTO.

3.1.

BostHOBO# MeXaHU3M B3aMMOJIEHCTBUS.

PaccmoTpum MexaHn3M B3aMMOJCUCTBHS TOJIOrPaMM Ha MpUMepe KUBBIX KJIETOK. Tak y Kie-
TOK €CTh XUMHUYECKUi criocod oOMeHa nHdopmMaleid 1 BOIHOBOM (Tosorpaduveckuii). [Tpu Bo-
HOBOM CMOCO0€ MPOUCXOAUT HAJIOKEHHUE TOJIOrpaMM, U MaMsTh KJIETOK OOBETUHSETCS, YTO B CBOIO
oyepe/ib YBEJIMYMBAET BO MHOTO pa3 BO3MOXKHOCTH JIEATEIBHOCTH ITOM COBOKYITHOCTH KJIETOK.
Habmonaercs siBleHre pe30oHaHca, KOrjia MPOUCXOIUT YCKOPEHHUE JIeATEIbHOCTH KJIETOK. Y Helpo-
HOB PE30HAHC BBI3BIBACT TAKOE YCKOPEHHE UX JEeSATEeBHOCTH, YTO BO3HHMKAIOT CBEPX CIIOCOOHOCTU
MoO3ra: SCHOBUJIEHHE, Teenatus [4].

CylecTByeT MHOXECTBO IHepro-uH(GOPMAIIMOHHBIX 0Opa30BaHUI KakK TMOPOXKICHHBIX [es-
TEJILHOCTBIO YeJIOBeKa, TaK M OOpa30BaHHBIX O€3 ero y4acTHsl — 3rperopoB, B KOTOPHIX HAKarlIu-
BaIOTCSl OrPOMHBIE MacCUBBI MH(MOPMAIMK pasHOOOpazHOW TemaTuku. OJHUM U3 TaKHX STPErOpPOB
€CTh MIAMSATh W Pa3yM HaIllel TIaHeThl, KOTOPBHIH B TOM YHUCJIe COACPKUT UH(MOPMAIIHIO O TOCTHIKE-
HUSIX BCEX JIIOE; KOHKPETHbIE OTKPBITHS, JIOCTHKEHHU ST UeJIOBEeKa IMOOIIPSIIOTCS STPErOpOM ILTAHETHI,
MPeOCTaBIIsAs HY)KHYI0 MH(OPMAIIUIO, U Ha KJIETOYHOM YPOBHE BO3JICHCTBYET HA pa3yM uelloBeKa,
MpoOyk/Ias aKTUBU3AIIUIO JIEATETLHOCTH KJIETOK. Pa3ym 1uiaHeTsl ciocoOeH ynpaBisiTh N3MEHEHU-
SIMM JICITEeIbHOCTH JTIOJICH, TIPOHUKATh B OOIECTBO W TepecTpauBaTh CJIOXKHUBIIIEECs TMOBEACHUE.
Bo3speiicTBre ueT Mo Tak Ha3bIBAEMbIM KaHAJIaM, WM BOJIHOBOJIAM, COOTBETCTBYIOIICH TEeMATUKH:
(puHaHCOBBII KaHaJ, 3JI0POBbSI, MOJIOIOCTH U T.]I.

[To kaHamy OMOJIOKEHHMS WAYT TOJIOTPAMMBI-00pa3bl Uil paOOTHl KJIETOK B OOHOBJIEHHOM
pekuMe, MPOUCXOUT CTUPAHUE ycTapeBIeld nH(OpMAIIY, 3alMChIBaeTCS HOBasl MIporpaMma Ku3-
HEJIeSATeJIbHOCTH, YTO yOMpaeT Bce HapyIlleHus B padoTe Kak caMUX KJIETOK, TaK M OPraHOB M3 HUX
COCTOSIIIIUX.

3.2,

MexaHu3M namsrTy.

PaccmoTpum MexaHu3M nmaMsATH ¢ MO3UIMIA HOBEHINEH Teopuu cynep B3aumonencTsus. Tak
CxuisipoB A1O. [7] nenaer npeanonokeHue, 4YTo «B OCHOBE MaT€pUaIbHOIO MHpa JIEKUT MaTepu-
aJlbHasl CyOCTaHIMSI KOTOPYIO MOXHO WAEHTU(UIIMPOBATh HA JIAHHOM 3Tare C Cylep CTPUHIaMH,
B OCHOBE JYXOBHO-HEMATEpPUAILHOTO MHpa TaKXke JIEKUT yXOBHO-HEMaTepHaibHasi CyOCTaHIIUS
(BUJ KOTOPOH €lIe HeJb3sl OMPEeuTh, HO O CBOWCTBaX KOTOPOM MOXKHO CHEJaTh psili MPEAIoso-
’KEHMI1, OCHOBBIBAsICh KaK Ha CBOMCTBAaX JyXOBHO-HEMAaTe€pUaJIbHOIO MUpPA B 1IEJIOM, TaK M Ha aHa-
JIOTUM C MaTepUaJIbHOW CYOCTaHIIMEH, a TaKKe Ha CBOWCTBAaX BUPTYAJbHBIX YACTHI]; BUPTYaJbHBIC
YaCTUIIB! 00/IAIAI0T TPUHIMINATBHBIM OTJIMYMEM OT JIEMEHTAPHBIX YaCTHUII: BUPTYaJIbHbIE YaCTUIIbI
HE OTHOCSTCSI K W3BECTHBIM HaMm ¢popmam matepuu. OHU SIBJIAIOTCS Kak Obl 00pa3aMu 3JeMeH-
TAPHBIX YACTHII, & ITO YK€ OTHOCUTCS K 00JaCTH HE MaTepUaIbHOTO, a JYXOBHOT'O MHUpA), M HAKO-
Hell, B OCHOBE MaTepUAJIbHOW CYOCTaHIIUM (T.€. MATEPUH) U AyXOBHO-HEMAaTEepUaIbHON CYOCTaHIIUM

9



B. A. benbkoB. «BBeneHue B BOJIHOBYIO IICUXOJIOTHIO»

(T.e. myxa) JIEKUT HeKas dyanbHas nepBocyOctaHuus. Kak Habop cynep CTpUHroB oOpa3syeT KBaHT
TOJIS1 WJIM SJIEMEHTAPHYIO YacTHIly B 3AaBUCUMOCTH OT «KOMITAHOBKM» 1 KOJIMYECTBA CYIIEp CTPUHIOB,
TaK ¥ HA0OP «KUPIUYUKOB» AyaJIbHOI MEPBOCYOCTaHIIMK 00pa3yeT Cynep CTPUHI WIN «KUPIAYHK»
IDyXOBHO-HEMaTepUAIbHOW CyOCTaHIIMM B 3aBUCUMOCTH OT «KOMITAHOBKM» U KOJIMUECTBA «KUPITHYH-
KOB» JIyaJIbHOW TIePBOCYOCTaHIIUM».

Ocraercs IpeaIonoKuTh, YTO CAMU CTPUHIH — 3TO TOKE BOJIHBI (C 3alIMICAHHBIMU Ha HUX T'0JIO-
rpaMMaMHu), OT YacTOThI KOJIEOAHUH KOTOPBIX B COOTBETCTBHU C OeTa-(pyHKIMEN Diiepa v MpOoUCXo-
AUT 00pa30BaHUE COCTABJISIONIMX aTOMbl YaCTUI] B MaTePUAIbHOM MUPE U 00pa30B IEMEHTAPHBIX
YACTUL[ B IPOCTPAHCTBE YEJIOBEYECKON MEPHOCTH.

B maTemaTuke Geta-pyHKumen (B-pyHkunei, Geta-chynk ey

WHTErpanom JWnepa | pona) HasblBAeTCA CNeayowan cneynansHad qyHKUWA oT

NBYX NepeMeHHbIX

i
B(z,y) = /1‘.”‘_1(1 =gyt gt
0

onpeaenénHan npu R(z) > 0, R(y) > 0.

(1

<<BI)I}ICHI/IJIOC]), YTO, BO-IICPBLIX, AJIA CYIICCTBOBAHW A BUPTYAJIbHBIX YaCTUL] BOBCC HE Tp€6y€TCH
KaKOﬁ-HH6O CBCpX"bCCTGCTBGHHOﬁ CUJIBI; BO-BTOPBIX, IJIEMCHTBI AYXOBHO-HEMATCPUAJIBHOI'O MMpPa
TaKKE MOJUYUHAIOTCA BIIOJTHE OIIPEACIICHHBIM 3dKOHAM; U B-TPETbUX, 3TU 3aKOHbI aHAJIOTUYHBI 3dKO-
HaM MaTepraibHOrO MUKpoMupax» nuiet CkisspoB [7]. Takum 06pa3oM Mporiecch B yXOBHOM MUpPe
(poCTpaHCTBE YEJIOBEUECKON MEPHOCTH) MO3BOJISIIOT AaHAJIOTMYHO MAaTepUAIbHOMY MUPY PaCKpPbITh
3aKOHBI I'0JIOI pa(pm/l M OIIUCaTh UX HAa MaTEMATUYCCKOM A3BIKE.

3.3.

3akoHbI rojiorpadguu B MPOCTPAHCTBE YEJIOBEUECKON MEPHOCTH.

[To MHeHHIO aBTOpa CYIIECTBYIOT HECKOJBKO JOMOJHUTENLHBIX TojIorpadguyeckux 3aKOHOB
WICXOJIsI U3 OMBITOB M HAOMIOAEHUI OOJTBIIIOrO KOTMYECTBA YUSHBIX, 3AaHUMAIOIIMXCS BOITPOCAMHU TOJI0-
rpacun.

1-ii 3akon yTBEpXKIaET, YTO rojiorpadpuueckuii 00pas, OMHaXAbI OSBUBIIKCH B IPOCTPAHCTBE
YeJI0BEYECKOW MEPHOCTH, CYIIIECTBYET KaK CaMOCTOsITEIbHOE MH(POPMAIIMOHHOE 00pa3oBaHKe, 3au-
caHHOe Ha Oerylueil BojHe MHTep(epeHIIrH.

2-1i 3aK0H TOBOPUT O TOM, UTO rojiorpaduyeckrie oopa3sl 001a1aI0T MATHUTHBIMU CBOWCTBAMU
MPUTAKCHUA-OTTAJIKUBAHU .

3-it 3aKoH COCTOUT B TOM, 4TO ToJiorpacpudeckrie oOpasbl CIOCOOHBI B3aUMOJECUCTBOBATD IPYT
C JpyroM, MposIBJIsis SIBJIEHUS PE30HAHCA U IMCCOHAHCA ITPY B3aMMHOM [EPECEYEHUH 1 HAJIOKEHUU.

[Mpenmonaraercst Takxke, YTO CKOPOCTh B3aUMOJCUCTBHUS ToOrpadpuueckux oOpa3oB B MPO-
CTPAHCTBE YeJIOBEUECKON MEPHOCTH MOKET ObITh HAMHOTO OOJIbIIIE CKOPOCTH CBETA.

34.
[IpakTryeckoe npruMeHeHre 3aKOHOB royorpapuu.
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Ilepeaada rojgorpammsl B 3oup.

[No anasiorum ¢ MaTepUaIbHBIM FeHepaTOPOM BOJTH TeHEPaTOp 0OPa30B BOJIH JOJIKEH COCTOSITh
13 HECKOJIBKUX OCITJUTSITOPOB (KOJIeOaTeTbHBIX KOHTYPOB), YaCTOTAa KOTOPBIX U3MEHSIETCSI B COOTBET-
CTBUM C HEOOXOIMMOI 1O TipeoOpazoBaHmio Pypbe UIMHOM BONHBI iepenaun nHgpopmaryu. CooTBeT-
CTBEHHO MIPUEMHHUK ITPOM3BOAUT 0OpaTHOe MpeodpazoBanue Pypbe 1 Ha BBIXO/IE MOTyYaeTcst UCXOA-
Hasi uHopMalus.

Bonbmx ycnexoB B nepeaadye WHGOPMAIMK ¢ TIOMOIIBI0 MUKPOJIETITOHOB 100miicss OxaTpuH
A.®. OH mocTpow MPUEMHHUK M TiepelaTIiK, MH(POpMAlUs MEXY KOTOPHIMHU PACIIPOCTPAHSLIACH
HAMHOTO OBICTpee CKOPOCTH CBETa, a CaM CUI'HAJI HEBO3MOKHO OBbLIIO SKPaHUPOBATh HUKAKUMH CIIO-
cobamu [9]. B mae 1985r. B maboparopuu A K. I'eBoproBa (COTU) Obuta pazpadoTaHa, M3roTOBJICHA
Y WCMBbITaHA MajiorabapuTHasl BBICOKOTPAAMEHTHAs JIMHEWHAsI YCKOPSIONmash CTPYKTypa Ha OCHOBE
BCTPOCHHLIX BJIOKCHHBIX OJWH B IIpyFOﬁ YECTBEPTLBOTHOBLIX KOAKCHUAJIBHBIX PE30HATOPOB, CXEMa
KOTOpO# IIprBesieHa Ha Puc. 3.

_Fﬂi-l-ll

’:3

7z —]

31 [‘I[{[.

Puc. 3 — Cxema suneitHoro CBY-yckopuTtesisi HA OCHOBE BCTPOEHHBIX PE30HATOPOB: | -BaKy-
YMHBII KOHTEUHEP; 2-YCKOPAIOIME PE3OHATOPHI; 3-YCTPOICTBO BBOJA MOILIHOCTH; 4- IpyIIIMpoBa-
TeJIb; 5- JIEMEHThI MOACTPOMKH YACTOThI; UHAYKIIMOHHbBIE JATYMKU TOKa [9].

JlaHHasi yCTaHOBKA M3JIy4yaja MUKPOJIETITOHBI, KOTOpble O0Naaliy BBHICOKOM MPOHUKAIOIIEH
CIIOCOOHOCTHIO. BO3MOXHO MpeanoNoKuTh, YTO U3TyUYeHHUE MPOMCXOAWIO B BHUIE OErylmx BOJH
uHTepEPEeHIINH, Ha KOTOPBIX MOKHO OBLJIO 3aITMCaTh TOJIOr PAMMBI.

3.5.

[lepenaua nnpopmanuu.

Wudopmaimio MOXKHO 3amucaTh Ha JIIOOOH MaTepuabHBII HOCHTENIb C MOMOULIBI0 00pa3oB
(rosorpaMm) 71€MEHTAPHBIX YaCTHILl WJIM 00pa30B paJHoBONH. B 3TOM ciydae koaupoBatbest Oyaer
MIOBEPXHOCTHBII CJIOW MaTepuasa HOCUTENs, TO €CThb ero aToMHasi CTpykTypa. Cuurarh uHpOpMa-
LI1I0 MOKHO ITPU MOMOIIH JIa3epa COOTBETCTBYIOIIEH YaCTOTH KOTEPEHTHOCTH Kak 3To JienaeT [apsieB

11
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ILIL. [5]. Ilpeanonaraercs, 4TO BOKPYT BCEX PEAMETOB CYLIECTBYET MUKPOJIEITOHHOE 0JI€; BOKPYT
JKMBBIX CYIIIECTB OHO HasbiBaeTcs Ouonosie. Jleramos H.B. Ha3bIBas1 OHMOIIONE MCH-TIONEM: «KasK bl
HEWPOH B YaCTHOCTH ¥ MO3T B LIJIOM JIDOOTO MHOTOKJIETOUHOTO OpraHM3Ma reHepupyeT rnosst (Ha3o-
BEM X IICU-TIONISIMU), KOTOPbIE YIPaBJISIOT BceMH (DyHKIMAMM OopraHu3Ma. Kpome 3T1oro HelipoHsl,
MO3T 00ECIeUMBAIOT CBOEH padOTOI M HECKOJIBKO APYrUX (PYHKIMH, 63 KOTOPBIX cama KU3Hb Kak-
JI0r0 XHMBOTO OpraHu3ma Obuta Obl BechMa rpooneMaTnyHoi. OHa U3 3TUX (PYHKIUH — COXpaHeHHe
LIEJIOCTHOCTHY Y FapMOHUU (DYHKIIUHI 3(PUPHOTO, aCTPATIBHOTO U MIEPBOTO MEHTAJILHOTO TEJl OpraHu3Ma
OT BO3JEVICTBUI BHEIIIHEN CPEJibl U OT BIMSHUS APYTUX KUBBIX OPraHU3MOB». J[lpyras BaxkHas (pyHK-
1151 TI0 MHEHHIO aBTOPA — 3TO rosiorpaduvecKas COCTaBJIsIoNIasi GMOMOJIs1, TO3BOJIAIONIAS [TepelaBaTh
uH(pOpMaIHIo 00 OpraHu3Me Ha CUMTHIBAIOIIME YCTPOMCTBA, B TOM YHC/ie OOMEHMBATLCS HH(pOpMa-
LIMeN C IPYTUMU CYIIeCTBAMHU.

12
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I'naBa 2. I'enepaTop 60monoJist

2.1. buojsiornvyeckuii 0CHULISATOP

I'eneparopamu OMonosnst y KUBbIX opranu3MoB siBiistioTcst Mosiekysisl JHK vt PHK B pazimunbix
uXx KoMOMHanusx. [ToaToMy pe3oHaHCHBIE YaCTOThI y pa3InUYHbIX OPraHOB OTJIMYAIOTCS IPYT OT JIpyra
B 3aBUCUMOCTH OT HA0OPOB OEJIKOBBIX MOJIEKYJI.

Puc. 4 — Monekyasl JHK B pa3nmuyHbIX CKpyTKax.

DNIeKTPOMarHUTHBIE KOJIEOaHUS SIBJISIIOTCSI YaCTHBIM CITydaeM OMOJIOTMYEeCKOro OCHUIUISATOPA,
KOTOPBII TeHepupyeT 0Opasbl, TO €CTh BOJHBI C 3aIMMCAHHBIMU Ha HUX TOJIOTpaMMaMy B ITPOCTpPaH-
CTBE 4esoBevyeckor MepHocTH. Ecnu nocMorpeTs Ha Puc. 5, To oTueTnBo BujHa JBOMHAS CLIUPAJIb
«KaTyHIKM» UHAYKTUBHOCTU M €MKOCTH MKy €€ BUTKaMH, TO €CTh UMeeTCsl KoeOaTeIbHbI KOH-
Typ. ['0s1orpammel BosH Kak OyIeT MOKa3aHo B IAJIbHEHIIIEM MPECTABIISIOT U3 ce0s1 TAK Ha3bIBAEMble
6erynme Bonabl nHTeHcMBHOCTH (BBU 10 10.H. [lenucioky [8]), Ha KOTOPBIX 3aIUCHIBAIOTCS TOJIO-
rpamMmbl. buomonekyist n3nyvarot BBU ¢ yxe 3anrcaHHbIMU Ha HUX rojiorpaMMmamMu. PacimdgpoBka
MH(OPMALMK TPOUCXOIUT HAa TaK Ha3bIBAEMBIX IOJIOrpapUyecKux KpaHax, MPeCTaBIAIOIINX U3
ce0s1 00beMbl IPOCTPAHCTBA, B KOTOPBIE IPOEIUPYIOTCS TOIOTPAMMBI.

13
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Puc. 5 — [IpoiiHas crmpans [JHK. B cBoOGomHoM moctyme: http://psyfor.life/wp-content/
uploads/2018/05/i78.]jpg

COOTBETCTBEHHO MOKHO PACCUMTATh (3Has pa3Mepbl MOJIEKYJIbI) PE30HAHCHYIO YaCTOTYy U
nepros KolneOaHui JaHHOTO OCLIJLIATOPA 7Sl TIPOCTPAHCTBA MEPHOCTH YEJIOBEKAa; TAKMX YacTOT
OyaeT HeCKOJIbKO B 3aBUCHMOCTH OT IPOCTPAHCTBEHHON OPUEHTAIMH MOJIEKYJIBI ¥ (POPMBI CKPYIH-
BaHMUS.

«buornorn cooOmumImM, 9T0 XpOMOCOMBI — yinHeHHbIe Moniekysbl JIHK, Hecymue Hamm reHe-
THUUYECKHE MHCTPYKLIMH — 3aKaHYMBAIOTCS AKKYPAaTHO COEJUHEHHBIMU NET/IAMU. bronoram npuiuiock
MHOT'O pa3 MPUCTAIBHO pacCMaTpUBaTh B MUKPOCKOI 46 XpOMOCOM B sijipax KakJ0i HOPMaJIbHOW
YeJI0BEYECKON KIIETKH, Oe3 BOCIIPUATHS TOTO, 4TO ceifyac ObUIO OTKPHITO: KOHIBI XPOMOCOM — BEChMa
nmHHBIX Moniekys1 [JHK, Hecymux reHeTndueckyio HH(POPMALIMIO — aKKypaTHO CBSI3aHBI B OOJIBIIINE,
MPOYHO CKPEIUIEHHBIE Y3eaKaMu netin» [13].

Yro ke KacaeTcsi royiorpauuecKoi COCTABISIONIEH KoJeOaTeIbHOTO MPOLIECCa, TO OHA OTIpe/ie-
nsietcs o hopMysie psSIMOro 1 0OpaTHOro rnpeodpasoBanus Pypbe NCXOAsT U3 COBOKYITHOCTH CYyIIe-
CTBYIOLMX Y JAHHOI MOJIEKYJIbl PE30HAHCHBIX YaCTOT.

o
Fiz)= ﬁ Je'“f (x)dx  (npamoe)

£ [Jﬂ=L fe"‘“F (2)dz  (obpamuoe)
: V2

o

(2
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)

[TpeodpazoBanue Pypbe — npeodpazoBanue, PyHKIHSA KOTOPOTO OMUCHIBAET (ha3y UM aMITIH-
Ty[y KaXJI0W CHHYCOU/IbI, OTBEYaloIIel orpeae/eHHon yactore. Pa3a nmpecTaBiser coOor HaYa b-

HYIO TOUKY KpPUBOW, a aMIUIUTY1a — ee BbicoTy [14].

AVAVAVAVAY
FTAMAANR

Puc. 6 — [IpeobpazoBanue Pypoe.
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2.2. ConporuBiaenne moJgekyabl THK

UccnenoBanuem cornporusienust mosiekyibl JJHK 3anumatorcs T. U. [lapunos u P. 3. bax-
Th3uH [15]. OHK onpesnenuau BONbT-aMIEpHbIE XapaKTEPUCTUKU MOJIEKYJIbI, IPE/ICTaBIEHHbIE Ha
pucyHKe 7.

15

<

Puc. 7 — BAX nna JHK.

3akoHa OMa 1151 yJacTKa LeNy ¢ aKkTUBHBIM COITPOTUBJIEHUEM KaK U3BECTHO:

r(t) = U/i(t) (3)

BAX okazanach nogooHa BAX TUNMYHOTO MOTYMPOBOAHMKA; C €€ MOMOIIBI0 OMpPeAesiioch
conporusienue Moisekyisl (R=0.05*109 Om). Ecim npencrasute monekyny JJHK B Buae Hanomnpo-
BOJIa, TO €€ yAeJIbHOE COIPOTUBIIEHUE C YYETOM AuamMeTpa MoJieKybl (d = 2 HM), riomanm (S = d2

= 6.28 HM2) u 1ymHBI Mosekydbl (L = 10 HM) MOXHO ITpeACTaBUTh Kak:
r=6.28-10-18:0.05-109/10-10-9 = 0.0325 Om:M = 3.25 Om-cm [14] (4)
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2.3. llepunoguueckas ocuusinuss moJiekyJnl JTHK.

B uccnepoBanuu, onyOnvukoBanHoM B w3naHuum Nature Chemistry, Jlu Mun 1[3sH, Xynuo
[Manma, Kpucrogep bpyo u apyrue uz MHctutyTa OMoau3aiiHa yHUBEpCHUTETa ITaTa ApPU30HA U3Y-
YWY [TyTH, KOTOPBIMU JIEKTPUUECKHUE 3apsabl nepeasuraoTcs Baoiab JHK, npukpernieHHsix k nape
a5eKkTpoaoB [16].

Panee yxe ObiM MOApOOHO HCCIENOBaHbBl [Ba TEPBUYHBIX MEXaHM3Ma IepeHoca 3apsija.
Ha xopoTKHX pacCTOSIHUAX JIEKTPOH IEMOHCTPUPYET CBOMCTBA BOJIHBI, [TPOXO/1S IPSMO Yepe3 MoJle-
ky;ry JHK. DT0T nponiecc ectb He 4TO MHOE, Kak KBAHTOBO-MeXaHUUECKUI 3(PEKT 1o Ha3BaHUEM
TYHHEJIMPOBaHUE.

[Mepenoc 3apsaa B JIHK (v apyrux mosekynax) Ha OoJiee JJTMHHbIE JUCTAHIIHA BOBJIEKAET MPbI-
ranue. Korga 3apsin npbiraeT ¢ Touku Ha To4Ky BIoib cermenta JJHK, To Bezer ce0s1 Kiiaccuueckum
00pa3oM U TepsieT CBOMCTBA BOJIHBL. Bo BpeMsi TyHHEIMPOBaHU I SJIEKTPHUECKOE COMTPOTUBIICHUE pac-
TET IO KCIIOHEHTE, a BO BPEMsI IPbITaHUsl — JIMHEWHO.

ITpukpenus k aByM KoHIaM Mosekyssl JJHK anexTponsl, uccnenosarenn cyMmenan KOHTPOJIU-
pOBaTh IPOXOJ] 3apsi/ia Yepe3 MOJIEKYJy U YBUJIEJIM HEUTO HOBOE: OKa3bIBAETCS, CYILIECTBYET TPETHIA,
IIPOME:KYTOUHBI TUII TOBeAEHU 3apsAaa. OH HATOMUHAET MPbIrAHUE, HO OTHOBPEMEHHO AEMOHCTPH-
PYIOTCSI BOJIHOBBIE CBOICTBA.

ki Alternating sequences: A(CG),T
1 E: - -élll-‘l;-
“-J. fi 5 g G B G 4 'f bisks
Au = ks =y e A el e S _RFI_ » "
. & 3 5 & 7 8 Linker v

: barmer

Puc. 8 — [IBukeHue anekTpuyeckux 3apsaoB Baoib JJHK, npukpernieHHbIx K nape JeKTpojoB
[16].

3ato ApIphl, HaOMogaeMble B aHAJIOTMYHBIX TocnenoBatenbHocTsaX JJHK, okazammck menoka-
JIM30BaHBl U PACIPOCTPAHWINCh HA HECKOJIBKO Tap OCHOBaHWU. DPdeKT He ObLI HU JIMHEHHBIM,
HU 9KCTIOHEHIIMAJIBHBIM YBEIMUEHUEM JIEKTPUUYECKOTO COITPOTUBIICHHS], 4, CKOpee, IePUOANIECKOM
ocruntsier. @eHoMeH, Kak ObUIO YCTAHOBJICHO, OKa3aJiCsl BHICOKO CEKBEHC-3aBUCUMBIM, C Harpo-
MO JICHHBIMH JIPYT Ha Jpyra rapaMyi OCHOBAaHWI I'yaHUHA-ITUTO3MHA, BHI3BIBAIOIIIMMHI HAOTIOIAEMYIO

OCLIJLISILIMIO.
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L] ._h lr
"Q;;—_—q‘ K
Pl
Puc. 9 — Ilepuognueckas ocummisaimsa JHK [16].

KoHTposbHbIe 9KCIIEpMMEHTHl MOKa3au JIMHEHHOE yBEIWYeHUe COMPOTHUBIICHUS C JUIMHOM
MOJIEKYJIbl, B COYE€TaHUU C OOBIYHBIM IpbiraHueM [16].
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2.4. IHK xpanut, npeo0Opa3yet u
BBICBO0O0K/1aeT rapMOHUYHbBINA CBET

OnHUM U3 caMbIX MHTEPECHBIX paszienoB KHUru Jiuna Maktarrapt «[lone» siBisieTcst 00Cyk-
nenue TpynoB @pura-Anpoepra [Norma — 6rnodusrka-Teopernka B YHuBepcutere MapOypra B ['ep-
MaHuu. OH OOHAPYKUII, UTO BCE KMBBIE CYIIIECTBA HEMTPEPHIBHO UCITYCKAIOT (DOTOHBI — OT HEOOJIBILIOTO
yucia IO MHOTHX coTeH. IHTepecHO, UTO HU3IINE KMBOTHbBIE UM PACTEHUS UCITYCKAJIN 3HAYUTEIbHO
OoblIIe CBEeTa, HEKOTOphIe A0 COTHH (POTOHOB Ha KBAJPATHBI CAaHTUMETP B CEKYHIY, YeM JIOIH,
avib 10 (pOTOHOB Ha KB. CM. DTO BBICOKOYACTOTHBIN CBET C AJIMHOM BOsIHBI OT 200-T 10 800-T HaHO-
METPOB — BBIIIIE BUAUMOTO criekTpa. CBeT ObUI TApMOHMYHBIM, KaK JIy4 Jla3epa.

Takske Ilonm oOHapyXWII clieqyloliee: eCii OCBEIaTh CBETOM KHMBbIE KJIETKH, CHavala OHU
€ro MoIJIOIIAIOT, a 3aTeM, Yepe3 HeOOBIIION MTPOMEXYTOK BpEMEHH, HCITYCKAIOT B BU/I€ MHTEHCUBHOW
BCIIBIIIKYA HOBOTO cBeTa. OH Ha3Bas 3TOT 3ekT “3ameienHon ¢gporomoMunecteHimen”. MeHHo
3TOrO M CJIeI0BAJIO 0KUIaTh rocie oTkpbiTus ['apsesa ILI1., yto monekyna JJHK xpanur ceet. Oue-
BuaHO JIHK uto-TO ienaeT co cBeToM, a He IpoCTo Oe3pa3IuIHO ero XpaHuT. Takxke ITO COBEpIIIeHHO
yBsI3bIBaeTCs ¢ HaOmoaeHneM [ 'ypBruYa SHeprum, UCITyCKAIOIIENCs N3 BEPXYILIKHU JIyKa, BKJIIOYAst TOT
(akT, 4TO U3MyUYEeHHE MOXHO OJIOKMpOBATh, SKpaHUpYs yabTpacduosneToBslii ceeT. Kopode roBops
Hamta [JHK xpaHut cBer, Kak OyITO OH SIBJISIETCS HETIOCPEACTBEHHBIM NCTOYHMKOM SHEPIUU M JKU3-
HecriocooHoct. Ecm [THK mosywaeT cimimkoM MHOTO CBeTa, OHa MOChLTIaeT ero Hasaj, Mojo0HO
TOMY, KaK OpraHu3M M30aBJIsIeTCsl OT HEHYKHbIX 0Tx0f0B. Oqnako [onm cuuTan, 4ro B OTIMYKE OT
OTXOZIOB, UCITyCKaHM$ CBETa CIIy’KaT OYEHb IOJIE3HOH LiesIu — cofepkaT MH(POpMaIM. A UMEHHO:
CBETOBBIE MYJILCAIIMUA HECYT KOIbI BOCCTAHOBJIEHUSI MOPsIIKA U PaBHOBECHSI BceMy Teiy [16].
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2.4. 'enepaTop-npueMHIK OMOSHEPTHU.

Kuraiickuii Bpau L3an KanpuxksH, 3aHMMaBIIMICSA U3yYEHUEM BOJHOBOW I'eHETUKHU B 1959
roly Ha OCHOBAaHHMY ONpeIeNIEHHBIX paboT B 3TOI o0nacT chopMHUpOBa CIIEAYIOIIyI0 ruoTe3y: «B
npolriecce KU3HEESTEILHOCTH JTI0OOr0 OpraHu3Ma e€ro aToMbl U MOJIEKYJIB 0OSI3aTeNTbHO CBSI3aHbI
MesX1y cOOOl eIUHBIM MaTepraIbHBIM HOCHUTEIEM SHEPruy U MH(MOPMAIIU — OUO3JIEKTPOMArHUT-
HBIM TIOJIEM».

B cBoeit padote «Teopus ynpaenenus moiassmu» L3sH KaHbwksH 000CHOBAT BO3MOXKHOCTD
MpsIMOH NepeJavr MH(pOpMALIMK OT OTHOT'O OPraHMu3Ma K JpyromMy ¢ [OMOIIIBIO paIMOBOJIH U ITOATBEP-
JWJI 5TO MHOTOYMCJIEHHBIMM OIbITaMU: «PaHee cunTtanock, 4To HOCUTEIEM T'eHeTUYeCcKor MHGopMa-
uuu saeisercsa [JHK, B Mosekysnax KOTOpoil cOOep:KUTCs TEHETUYECKUI KOJl, HO TOCTUKEHUSI COBpe-
MEHHOI (PU3MKM MO3BOMWIM MHE Npeanonoxuts, yto JIHK — 310 TONBKO «Kaccera» C 3ammchbio
nH(pOpMaIHH, a €€ MaTepraIbHBIM HOCUTEIIEM SIBJISIOTCS] OMO3JIEKTPOMArHUTHBIE CUTHAITBI. I pyrumu
cjioBaMu, auiekTpomaruutHoe nose v JJHK — 370 coBOKyIHBIN reHeTHYeCKUid MaTepHall, CyILEeCTBYIO-
it B 1ByX (popmax: naccuBHo — [JJHK u aktuBHOM — DM-11o51e. [lepBast coxpaHsieT reHeTUYeCKHit
KOJ, 00ecreurBaIoNIUi CTAOUIBHOCTh OpraHu3Ma. Bropast B COCTOSIHUM €ro U3MeHUTh. Jljisi 3Toro
JOCTaTOYHO BO3JENCTBOBATh OMOIEKTPOMArHUTHBIMU CHTHAIAMH, KOTOpbIE OJJHOBPEMEHHO COIep-
*kat sHepruio 1 nagopmarmio. [To cBoelt mpupoze Takue CUrHajbl — 3TO IBHKYIIHecs: (POTOHbI, 00a-
JAIOIIME COIIACHO KBAaHTOBOI TEOPUM KOPITYCKYJISIPHO-BOJIHOBBIMU CBOMCTBaMu» [17].

I[NepBblii reHepaTOp-NPUEMHUK OMOSHEPIHHU CITYKUT Uil pacimdpoBKU MHGOPMAIMKA B MHO-
’KECTBE BAPUAHTOB B BHJE CHHTE3a Pa3HBIX KOMOWHAIMIA, HO B Mpejeiax TeX MporpaMm, KOTO-
pble IPOELIMPYIOTCS OT BTOPOTO reHepaTopa-lpueMHHUKa, KOTOPBIA B CBOIO Ouepeab (DYyHKIMOHUPYET
COOTBETCTBEHHO IPUOPUTETHBIM UHTEPECAM U LIEJISIM JIMYHOCTH.

Takum 00pa3omM MOKHO CUUTaTh, uTo MoJiekya JJHK nveet B cBoeM cocTaBe HeCKOIBKO KBaH-
TOBBIX KOT€PEHTHBIX OCHMJLIATOPOB. [1epBblii OCIIMIUIATOP COCOOEH MCITyCKaTh ¥ IPUHUMATh KOTe-
PEHTHbIE IYJIbCALIUK AJIs B3aUMOJIEHCTBUS C TIOJIEM CTaHAAPTHBIX CTAllMOHAPHBIX CKAJISPHBIX BOJIH
(rosorpaMm), COOTBETCTBYIOIIMM 00Pa30M OPraHM30BAHHBIX U CTPYKTYPUPOBAHHBIX, U COZIEPKAIIIX
OrpoMHbIe MaccHBHl MH(popMaIu. Bropoit paboTaer Ha 4yacToTe BHICOKOYACTOTHOTO CIIEKTpa CBETa
1 CIOCOOEH TOMIONIATh W MepeiaBaTh SHEPIUI0 B OMpejiesieHHOM auarna3zone BoiaH ot 200 mo 800
HaHOMETPOB; CBET TApMOHUYHBIN KakK JIy4 Jia3epa.
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I'naBa 3. I'onorpacduueckuii NpuHITAI
1 o0MeH nHcopmanuein Bo BecesreHnom
HA NpuMepe CeTKH XapTMaHa

3.1. Yerpoiicteo IOHnra.

J1s1 monydeHus: nHTEpQEepeHLMH OT JIByX CBETOBBIX MCTOYHMKOB KCIIEPUMEHTAJIbHAS yCTa-
HoBka fOHra numeer Buj kak nokasano Ha Puc.1. Toueunoe orBepctue PO ocBelieHoO napasiebHbIM
ny4kom cera. Cdepuyeckasi BoJIHA, BO3HUKaoLas npu gudpakuuu Ha orsepctun PO, nagaer Ha
PACMOJIOKEHHBII HA HEKOTOPOM PacCTOSIHUM HEMPO3PayuHbIid 9KPaH C JBYMs OIMHAKOBBIMU OTBEPCTH-
ssvu P1 1 P2. 9111 oTBepCTHS BBIpe3aioT HeOOJbIIHE YIaCTKM BOIHOBOTO (PpOHTa, B pe3yJbTare oopa-
3yI0TCs IB€ BTOPUYHBIE COITIaCOBaHHbIE 110 (ha3e cpeprueckue BoHbL. Ilomyvaercs, uro Ha skpaHe S,
KOTOpBI TOMEIEH NapaulesIbHO IEPBOMY 9K PaHy, B TOM MECTE, IJle BOJIHBI IEPEKPHIBAIOTCS, HAOIO-
JAI0TCS YepeayIolIrecs CBeTIble U TeMHble MHTep(epeHIIMOHHbIE ToJ1ockl [19].

Puc. 10 — Cxema ompiTa FOnra.

[NonyyeHue roorpaMM TECHO CBSI3aHO C TaKMM CIIOCOOOM HAOJTIOJICHUs BOJTHOBBIX CBOWCTB
CBETa, MOCKOJIbKY MPOU3BOAUTCS PETHCTPAIisl MHTEHCUBHOCTU CBETJIBIX M TEMHBIX MOJIOC, BO3HU-
KaIOIMX B MECTe MepeceueHus KOTePEeHTHBIX CBETOBBIX BOJH. IIpocTpaHCTBEHHOE pacrpeiesieHre
MHTEHCUBHOCTH, TOJTy4aeMoe P STOM, Ha3bIBaeTcsi MUHTEPEPEHIIMOHHON KAPTUHOMN WJIM KAPTUHOW
crosiunx BosH. [locneHee Ha3BaHUe CBSI3aHO C TEM, YTO MPOCTPAHCTBEHHOE paclipeie/ieHUe UHTEeH-
CHBHOCTH TIOJIOC OCTAeTCsl IOCTOSIHHBIM BO BpeMeHU. MIMeHHOo Onaroyapsi 5ToMy BO3MOXHO HaOJI0-
JaTh UHTep(EepEeHIMOHHBIE TIOJIOCHI B 3KcriepuMenTe FOHra, a Takxke u3MepsATh UX UHTEHCUBHOCTb U
paccTosiHie MeXIy HUMU.
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3.2. UaTepcepennyst AByX BOJIH.

Tonorpadwust 06bIYHO UMeeT Jes1o ¢ uHTepdhepeHITeld IBYX BOJIH: TIPEAMETHOUN BOJTHOU U OTIOP-
HOH BOJIHOM. ITHTEHCUBHOCTH I B M0O0M TOUKE MHTEP(EPEHIIMOHHON KApPTHHBI, 00Pa30BaHHOM AByMSI
BoJIHaMU /] u 12, sBnsieTcs CyMMOUM MHTEHCUBHOCTEN OTAEIbHBIX BOJH IUTIOC MHTEP(EPEHIIMOHHBIN
wieH. B 3ToM He 3aBucAIIEM OT BpeMeHU UHTEP(EPEHLIMOHHOM WIEHE COAEPKUTCS MH(pOpMALUS O
pasHocTH as.

I=11+12+2al a2 cos(p2 —¢l) (5)

W3 BuipaxxeHus (5) BUAHO, YTO TOJIBKO NapaljiesibHbIE IPYT APYTY BEKTOPHBIE BOJIHOBBIE KOM-
MOHEHTHI MOT'YT CO3/1aTh UHTEP(EPEHIMOHHbIE KAPTUHBI (MJIU TOJIOTPAMMBI).
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Puc. 11 — CrpykTypa unTepdepeHIIMOHHON KapTHHBI, 00pa3yIolecs Mpy NepeceyeHut AByX
IUIOCKMX BOJH [19].

CornacHo ucrounuka [ 19] nmpearnonoxum, 4yTo IoCKUe BOJIHBI UCXOAAT OT OJMHAKOBBIX a0Co-
JIOTHO KOT€PEHTHBIX MCTOYHMKOB U MepeceKaloTcs: noj yriioM 20 kak nokaszaHo Ha Puc. 11. [Ind
TaKMX BOJIH TOYKH MOCTOSIHHOM (pa3bl jieKaT B OAHOM TUIOCKOCTH (TUIOCKMI BOTHOBOH (PpoHT). s
YIIPOILIEHUsI YepTeka Ha HEM IPEACTaBIEHbl TOJIBKO MOJIOKUTEIbHbIE MAKCUMYMbI aMIUTUTY/IbI, I
rpeOHH BOJHOBBIX (ppoHTOB F1 1 F2 HOpMasbHBIX K IUIOCKOCTH YepTexa. DT MaKCUMYMBbI pacro-
JIOKEHBI HA PACCTOSIHUM JJIMHBI BOJIHBI A ApYT OT apyra. Ciieipl nepeceyeHus 3Tux (ppoHTOB C MJI0C-
KOCTBIO UepTeka U300pakeHbl MyHKTUPHBIMU JIMHUAMMU. [IBe cUCTEMBI IEPUOANYECKU PACTIONOKEH-
HBIX JIMHUI IPE/ICTABIISIOT OCIIEJ0BATEIbHBIN s/l BOTHOBBIX (DPOHTOB B KaKIOM BOJITHOBOM HaOope.
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BonnoBble HopMamu 1 1 2, HaxonsMecs B IJIOCKOCTH YepTexka, NEPHeHIUKYISPHBI K (PpOHTaM U
yKa3bIBAIOT HallpaBJIEeHUE pacrpocTpaHeHus BojH. Jlunuu nepeceyenus riockocreit F1 u F2 nep-
MEHIUKYJISIPHBI TUIOCKOCTH yepTexa. Ha 3TuxX JMHUAX, MOJ0KEeHHe KOTOPHIX OTMEUEHO KHUPHBIMU
TOYKaMU, I'peOHM BOJH CKJIaAbiBaloTCs. IT0CKOIBKY BOJMHBI PACHpOCTPAHSIIOTCS B HAIIPABJICHUH UX
HOpMaJIell, JIMHUM TIepeceueHus] BOJTHOBBIX (DPOHTOB IBUKYTCS, 00pasysl IVIOCKOCTH MaKCHMAJIb-
HOH pe3yJIbTUPYIOIIEN aMILIUTY/bI, KOTOPBIE JEJIAT MONO0JIAaM YOl MEXAy BOJIHOBBIMA HOPMAJISIMMU.
ST MJIOCKOCTU HOPMaJIbHBI K IUIOCKOCTH YepTeka U JIOKAJIM30BAHbl TaM, IJ€ YacTOTa BEPTUKAJIb-
HOW HITPUXOBKHM MaKCUMaJIbHA. YCpPEIHEHHBIN 110 BpEMEHU KBaJpar pe3yJIbTUPYIOIIEN aMILTUTYIbI,
T. €. UHTEHCUBHOCTb, TaK)K€ MAaKCUMAJIEH BOJIb 3TUX JIMHUI WM NoJoc. Takue MIOCKOCTH SIBJIS-
I0TCS1 MECTOM MHTep(EpPEeHLIMN BCceX BOJH, ISl KOTOPBIX B BhIpaxkeHuH (5) @2 — ¢l = 2nn; n = 0,
1, 2, .... Ecniu npuHATS BO BHUMaHUE U JIpyTrue pa3HOCTU (pa3, pU KOTOPBIX MPOUCXOAUT CJIOKEHHE
aMILTUTYA, TO IPUXOIUM K CUHYCOUJAJIBHOMY paclipee/IeHH IO MHTEHCUBHOCTH B MHTEP(epeHIIMOH-
HOW KapTUHE 10 HalpaBJIeHUI0 Y. DTO NOKa3aHO IJIOTHOCThIO BEPTUKAJIBHOM IITPUXOBKU. Paccmar-
puBasi TPEYroJbHUK, N300paKeHHBIN KUPHBIMH JIMHUASIMU JIETKO YCTAHOBHUTH, YTO TIEPUOJ] CUHYCOU-

JAJILHOTO paclpeieieHNsl THTEHCUBHOCTHU OIUCHIBAaeTCs (hOpMYJIOon
2dsin @ =1 (6)
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3.3. buojsiornyeckoe u3JaydeHmne.

Buonornueckoe (ButoHHoe 1o badukoBy FO.A. wmm mukponentonHoe mo Oxatpuny A.D.)
U3JTyYeHUe TOXe MOJOOHO CBETOBOMY M3IYYEHHIO C(pepruecKOil BOJTHBI IEKTPOHHOTO U3ITyUeHUs
(cBeTa), OIHAKO €ro CKopocTh B Hamem npoctpaHcTBe 4C (yeTsipe ckopocTH cBeta). Eciu nipencra-
BUTb, UTO JIy4Y CBETA 3aAIyCTHJIM BHYTPb MOJIYIIPO3PAUYHOM U YACTUYHO OTpaskaioleil cepbl C M-
Hoit okpyxkHOocTH 40.000 KM, TO JIyu CBeTa 3a CeKyH]y ycreeT 7,5 pa3, a BATOHHOro uzinydenus 30
pa3 obexarb 3Ty cdepy, MHOTOKPATHO MCHBITBIBAS MIpelOMIIeHHE U MHTeP(EPEHIMIO N3TyUeHHUS.
ITockomnbKy 310 chepa, U CBET UAET BO BCEX HANPABJIEHUSX, BOJb U MOMNEPEK, TO PaHO WM MO3IHO
BCE M3JIyuyeHHe IPUAET B PABHOBECHOE COCTOSIHUE, ITPU KOTOPOM €ro MHTep(EPEHLIMOHHAS KapTUHA
Ha BHyTpeHHel cdepe kopsl 3emun gact CETKY «CTOAYNX» BOJIH U3JTYYEHU .

[Tone BUTOHHOTO M3IyYeHUs BIMSAET TOJIBKO Ha KUBYIO pupony. bosee Toro Bepcuio uHTEp-
(bepeH1IIM BUTOHHOTO U3J1y4eHHs1 Ha BHYTPEHHEW OBEPXHOCTHU c(pepbl KOPbl 3eMIIM MOATBEPKIAET
eIlE U TO, YTO OHO HE OIMHAKOBO MHTEHCUBHO 10 OCHOBHBIM azuMmyTaM — Ha lOre cpeanss uHTeH-
CUBHOCTb BUTOHHOTO M3JIyYEHHUs BTPOE BBIILIE, YEM I10 OCTAJIbHBIM CTOpPOHaM cBeTa. Kopy IiaHeTs
V3HYTPH MOJCTUIIAET 77-MeTPOBBIN "BaTHBIN" CJIOH NeIlIa, Kak pa3 Ha IpaHUIle TBEPIOU KOPHI U ra3o-
BOIl MAHTHM — 3TO KaK pa3 30HAa MHOXECTBEHHOTO OTpPaXeHWs, MPEJIOMJIEHUS] U UHTep(epeHIn
BUTOHHOTO W3JTy4YEHHUsI.

CxeMaTHUYHBI PUCYHOK «CTOsTYeil» BOJIHBI Puc. 12.

* < >

Puc.12 — Crostuas BomHa [20].

Bepxusist nonmyBoiHa («rop6») UMeeT 3HaK ILUTIOC «+», a HWKHSS («BIaUHA») — 3HAK MHUHYC
«-». TOYHO Tak *e M ceTka XapTMaHa — 30Ha TMOJOXKUTEIbHON «CTOsTYei» BUTOHHOM BOJIHBI JA€T
MIPaBOCTOPOHHEE BUTOHHOE T10JI€ TIO 3HAKY «+», TIOJIE3HOE YEJIOBEKY, a OTpULIATe IbHAS «BIaJAUHA» —
JIEBOCTOPOHHEE I10J1e, BPeJHOE /151 YeI0BeKa.
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3.4. UnTepcdhepeHnus 9eTbipex BOJIH.

JI71s1 iHTeprIpeTaluy CeTKU XapTMaHa MpeAroIokiM, YTO MMeeM YeThipe BOJIHBI: BE TIO JBE,
HO PacroJioKeHHbIEe TIOMAapHO MepHeHANKYISpHO IpyT apyry. [Ipu cobmoneHny nonapHeIX yCIOBUiA
BOJTHOBBIX XapaKTEPUCTHK (Kak ObLJIO YKa3aHO BBIIIE) ISl IBYX BOJIH MOJTydaeM UHTEP(EepeHIIMOH-
Hyl0 KapTuny Puc. 13.

Puc. 13 — UnTepdepeHins yeTpipex MmonapHo NeprieHIUKYISIPHBIX CTOSYUX BOJH (aBTOPCKHMA
PHUCYHOK).

B TakoMm ciy4yae MOXeM MpPeroIOKUTh MPU HATMYUM YEThIPEeX KOTePEHTHBIX MCTOYHHKOB
BHYTpH 3eMJIM (BUTOHHOTO M3 Ty4eHus 1o [20]) oOpa3oBaHMe CTOSTYMX BOJIH Ha TIOBEPXHOCTH 3eMJIH,
M3BECTHBIX KaK CeTKa XapTMaHa ¢ pa3Mepamu MpuMepHo 2,5 x 2.0 MeTpoB ¢ OpueHTalued Ha
CeBep nepnieHAMKYIIsIpa K OOJIbIIEN CTOPOHE MapalIeIbHO IOBEPXHOCTH 3eMin. PacTsaruBaer ceTky
C 3ara/ia Ha BOCTOK BJIMSIHKME BPAIIAIOLIErocsi MArHUTHOTO MOt 3eMITH, TOCKOJIbKY MAarHUTHOE T0JIe
MOI00HO BUTOHHOMY, TOJIBKO YacTOTBI pa3HbIE.
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Puc. 14 — ®opmupoanue cetku Xaptmana [20].

BpicokoYacTOTHBIE N3ITy4YeHH ], IPOHHUKAIOIINE CKBO3b IMTOPOLY MO0 CBOMM CBOMCTBaM MOIOOHBI
BBICOKOYACTOTHBIM JIEKTPUYECKMM TOKAaM B YacTH PacHpOCTPaHEHHsI B IMPOBOJHUKE, T.€. KOHLIEH-
TPHUpPYeTCsl HEOCPEACTBEHHO Y TIOBEPXHOCTH MPOBOTHUKA. V1 ecii BBICOKOYACTOTHBIM TOK TEUET 1O
MOBEPXHOCTHU MPOBOJA, TO M BBICOKOUACTOTHOE BUTOHHOE M3JIyUeHHE KOHIIEHTPUPYETCS UIMEHHO B
BEpXHeW YaCTH 3eMHOU KOPBI, B 12-MeTPOBOM CJI0€ U3 IECITKOB KMJIOMETPOB TOIIIMHBI MATEPUKOBOM
el Hioke ceTka He peructpupyercs. Terneps HECTIOKHO HMOHSTh, YTO MPY MPOXOKIEHUN CKBO3b
MOPOJIbl 3€MHOW KOPbl BATOHHOE M3JTy4YeHHe TIpeTeprieBaeT UCKaXEeHUs OT BIMSAHUS KaKk MaTepraa
CaMUX MOPOJ, TAK ¥ HAIMYKS ITyCTOT, TPEIMH, BOABI U T.I. VIHBIMU CJI0BaMM — BUTOHHOE M3JTyYeHHe
1o ceTke XapTMaHa Hece€T B cebe MH(POPMAIIMIO TI0 COCTaBy U CTPOSHUIO STHX MOPOA, ¥ 3Ty UH(pOP-
Maluio MOKHO cuuThiBaTh [20]. TOUHO Tak ke OHO MpeJOMIISIETCS B 3[4AHUAX U COOPYKEHUSX, UTO
HEOOXOIMMO YUHUTHIBATh apXUTEKTOPaM MPH MPOEKTUPOBAHUHU 3[aHUN, OCOOEHHO KWIIBIX, U CTPOU-
TEJISIM TIPH «TIPUBSI3KE» KOOPAMHAT Oy/IyIIero CTpOMTENIbCTBAa HA MECTHOCTH.

A TIOHATH IPUPOY CYTOUHOTO «JIBIXaHHS» CETKH XapTMaHa U BOBCE HECJIOKHO, KOJIb MOHSITN
e€ npupoay: CoiHIle — TOKe UCTOYHMK BUTOHHOTO M3JTy4YEeHHs, M CeTKa XapTMaHa MpOCTo 00si3aHa
Ha HEro pearnpoBaTh YCUJICHUEM CBOMX 3HAUYEHUH M0 MHTEHCHBHOCTH U3JTyYEeHUSI.

C nomouipio ceTku XapTMaHa MPOUCXOOUT TAK)KE CUMTHIBAHUME MH(MOpMAlMM B BUJIE TOJIO-
rpaMMBbl O oOOM 00BbEeKTe, OKa3aBIeMcs B siuelike 2,5x2.0 MeTpa, 1 3aTeM nepenaercs: B MHpopma-
MOHHBIN 1eHTp 3emu. ['onorpaMma moaBepraercst oopaTHoMy npeoOpaszoBanmio Pypee, 1 yxe B
BUJIe CUTHAJIA (OIM(PPOBAHHOTO) POXOAUT COOTBETCTBYIOIIYI0 00paOOTKY AJIs1 U3BJIeUeHUsT UH(MOP-
MalyH.

Ha sTOM mpuHIIMIIE MOKHO MOCTPOMTh MTHOBEHHYIO CBSI3b MEXKIY JIIOOBIMH OOBEKTaMH Ha
MOBEPXHOCTU 3€MJIY, B TOM UHCIIE MEX]Y JIIOIbMU.
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3.5. MukpoJaenToH.

B 1989 rony B «/loknagax AkageMuu HayK» TOSIBAJIACh CTaThst AHatomust Penoposuda Oxar-
puHa 00 OTKPBITUM HOBOH YaCTHUIIBI, KOTOPYIO OH Ha3BaJl «MUKPOJIENITOH». YUEHBI B XOJIE IKCTIEPH-
MEHTOB TIPUIIIENT K BBIBOIY, UTO BCE MIPEAMETH MaTepUabHOrO MUpPa OKPYKEHBI MOISIMU U3 CBEPX-
JlerKuX vacturl. MMy 3aroiHeHbl BCe Cpellbl U KUBbIE CUCTEMBI. YacTUIBI HecyT WH(MOPMAIIUIO O
coctaBe u cTpykrype e [21]. [To BceM npusHakamMm MUKPOJIETITOH SIBJISIETCSI BATOHOM 10 Ompeerie-
Huio badukosa 10.A.

Cozmannbiii B 1aboparopun A.®P. OxarpuHa AEHCTBYIOIUN MakeT TeHepaTtopa U MpUeMHHUKA
MUKPOJIETITOHOB JIOKa3bIBaeT MPUHITUIHATIBHYI0 BOBMOKHOCTb CBSI3M Ha MTPOIOJIbHBIX BOJTHAX.

PacueTs! 1 3KCNIepUMEHTHI MOKA3bIBAIOT, YTO BO3MOXKEH MPUHIMITAAILHO HOBBIN BUJI CBSI3U:
Me:Ky TeHepaTopoM 1 IPUEMHHUKOM BO3HHMKAET TOHKUM KT'YT U3 MUKPOJIEITOHOB, KOTOPBII HEBO3-
MOXHO 000pBaTh. OH OylIeT TAHYThCS 3a MPUEMHUKOM, Ky/ia ObI ero He YHOCHJTH, 32 KAKUMU OBl JBe-
PAMH U CTCHAMH HE MBITAJIUCH CrpsITaTh. [10 MUKpPOJIENITOHHOMY KTyTy WH(OpMAIUs TepeaaeTcs,
He ocyabeBast, Ha JOObIe PACCTOSTHUS.
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3.6. CunTbiBanue uaopmanyu y pororpacpumn.

CHavasa uccrie[oBaTes poCTO MOCHUIAIN JIyd Jla3epa B MullieHb. M1 notom pacimpoBbl-
BaJIM JIEKTPOMAarHUTHBIE CUTHAJIbI, KOTOPbIE BbI3bIBAIM 3TU yAapbl. DBM ueptuiia rpacuku, Moxo-
kue aApyr Ha apyra. Ho xorga jyd cramu npomnyckars Haf ¢otorpacueii, rpapuku cTajau COBCeM
APYTMMHU: BMECTO IJIABHBIX KPUBBIX — PE3KUE 3Ur3aru. Y4YeHble UCCIIeA0BaId MHOXKECTBO (poTorpa-
(uii — Hag BcemMM JIyd Jla3epa HAYMHAJ IUISCaTh, CJIOBHO HATHIKAJICS HA HEBUAMMBIE MPENSATCTBUSA.
3HAuUT HaJ CHUMKaMM JIEVCTBUTENILHO €CTh HEBUIMMBIE IJIa3y CTPYKTYpPbI, KOTOPBIE BIIOJIHE pa3iu-
YUMBI TSI proopa.

[erp [lerpoBuy I'apsieB oqHUM U3 IEPBBIX € MOMOILIBIO JIa3epa CyMell Ol pOBaTh B 3BYK MUK-
POJIENTOHHBIE (BUTOHHBIE) MOJIs, CyllecTByolme Haja ¢ororpadpusmu [22]. Tlo ammmrysam cur-
HaJIOB BO3MOXHO OIpe/iesieHre MH(POPMAIMOHHBIX COCTABJISIIOIIMX ITOCPEICTBOM COOTBETCTBYIOIIUX
npeoOpa3OBaHM.
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3.7. ®ororpacduu eruneTCKuX MUpamMusi
n Cdunkca, cieJlaHHbIE ¢ 3€MJIN.

Onny otorpaduio repecekaioT cBeT/Ibie MOJIOCH], MOX0XKUE Ha clIoucThie oOnaka. Ha mpyroit
— 3aKpY4MBAIOIIMECS B CIIMPaJIM BUXPU. A Ha TPEThEll — CJIOBHO MoJibixaet noxap. Ilo MmHenuio yue-
HBIX, 3TO CHUIMKHM MUKPOJIEITOHHBIX CTPYKTYp nupamua u Cpunkca. VX nonyunsau B pasHoe Bpems
C OJHOM U ToM ke ¢oTorpacduu ABagLaTHIIETHEN JaBHOCTH. OKa3aiock, 4To poTorpacusi KUBET: €€
U3JTyYeHUE TIOCTOSTHHO MEHSIETCS1, OTpaskasi COOBITH S, KOTOPbIE IIPOUCXOISAT BOKPYT upamu. Kposa-
BbI€ BOITHBI, 9KOJIOTUYECKHE KAaTaCTPOdBbl, FT€0JIOrMYECKHUEe KaTaKJIM3Mbl U ApYyTre MNOTPsICEHNUs] HaKJIa-
ObIBAIOT CBOM HEM3IVIAJAMMBIN OTIIEYAaTOK Ha MUKPOJIENTOHHBIE CTPYKTYPbl JPEBHUX COOPYKEHUN U
HecyT nHpopMaruio 000 BceM, 4To ObLIOo, ecTh 1 OyaeT [23].

[NosiBisieTcs1 BOBMOXKHOCTD CO3[IaHMsI BHICOKOCKOPOCTHOM CBsI3M BO BcesneHHOM, ucnosnb3ys
MPUHLMI ceTKU XapTMaHa M reeparopa OxarpunHa A.dP. 910 NO3BOIUT COBEPUINTH 3HAYUTEIb-
HBII PBIBOK B Pa3BUTUM YEJIOBEUYECTBA.

29



B. A. benbkoB. «BBeneHue B BOJIHOBYIO IICUXOJIOTHIO»

I'1aBa 4. I'onorpacdunueckas Ilapaagurma Mmupoycrpoicrsa.

4.1. berymue Boanbl uarepgepenun (bBN).

10.H. Jlenuciok B cBoMx uccneoBanusx [8, 12] qokaszas, 4To UsmydeHue oT Jo00ro oObeKTa,
B3aMMOJEVCTBYIOILETO C TAKOT'O K€ TUIA U3JTy4YeHHEM (OIIOPHBIM) 3alACHIBAIOTCA B BUJIE TOIOTPaMM
BBU nenocpenctBenHo Ha camux bBU 1 MoryT TpancgopmMupoBaThCs B Jpyrue 4acTOTHBIE IMana-
30HBI C COXpaHeHHeM MH(GOPMAIMK O YacToTe, ¢hase, MHTEHCUBHOCTU. BosHa, oTpaxeHHast OT 00b-
€KTa UHTep(PEPUPYET CO CBOEH NEPBOHAYAIILHOU BOJIHOM U CO3/IAET IOJIOpaMMy Ha CaMOU BOJIHE.

TakuM 06pa3oM MOXKHO NMPETOIOKUTh, YTO BCE SABJIEHHUS B MAKPO- U MUKPO- MUPE OCHOBAHBbI
Ha rojorpaMMax, KOTopble 3alicaHbl Ha BOJIHAX Pa3IMYHOM 4acCTOTHl, UMEIOIIMX XapaKTep CTOAYUX
WM OETyIIMX BOJH.

Yro kacaercs pasyma )KMBOTHBIX U YEJIOBEKA, TO COITIACHO rosorpadpuyeckon Ilapagurme Mosr
oOMeHuBaeTcs roliorpaMmMamMu (MH(opMaleii), To ecTb MojiydyaeT U nepeaaet B MH(pOpMaIOHHOE
ITone Meiciu cBou M vyskue. MpICIU-roorpaMmsl (pOPMHUPYIOTCS IO MIPUHLMUITY TPEXMEPHBIX TOJIO-
rpaMM, pa3padoTaHHbIX HamuM yuyeHbM ennciokoM Opuem Hukonaesnyem. Co3aHHast UM KOH-
LeMnus 00 OTPaXaloIMX CBOMCTBAaX OEryIIMX BOJIH MHTEHCUBHOCTH BIOJTHE MOAXOAUT /17151 ONTUCAHUS
JEATEIbHOCTH MO3ra.

Tax e 1 B MUKpOMHpE JIyaJJbHOCTh MUKPOUYACTHI] (3IEKTPOHOB, (POTOHOB U T.11.) OOBSICHSAETCS
IIPOCTO € MOMOLIBIO TEOPUH TOJIOrpahru U OTPAKaTESIbHBIX CBOWCTB OEryIIMX BOJIH MHTEHCUBHOCTH:
B KaKOH-TO MepuoJ] BPEMEH! BOJIHA C 3allMCAaHHOW HAa Hell rosorpammon Bener ceds kak bBU, a
B Jpyrod MOMEHT MPOUCXOIUT (POPMUPOBAHUE ToNOrpauyeckoro 0ObeKTa B BU/IE KOHKPETHOIO
rojiorpacdpryeckoro oopasa, Beaymero ceosi Kak 4acTHIa.
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4.2. CHCTEeMOKBAHTHI.

NutepecHbiil nmoaxon B rojorpaguieckom mupoycrpoiictBe npemiaraetr CynakoB K.B. [23],
BBOJSl TIOHSITHE O CHCTEMOKBAaHTaX KaK O IUCKPETHBIX CHCTEMHBIX Ipolieccax OT (hpopMHUPOBa-
HUS JI0OOM TOTPEeOHOCTH A0 €€ YIOBJIETBOPEHHS; B3aUMONCUCTBUE WH(OPMAIIMOHHBIX BOJH O
MOTPeOHOCTH U €€ YJOBJIETBOPEHUM OCYILIECTBISETCS Ha CHEUUaTbHBIX MH(OPMAIMOHHBIX TOJIO-
rpaduyeckux skpaHax. CynakoB K.B takxke copMyarpoBan 3aKOoH rosiorpahmyeckoro eImHCTBa
Mupo3aaHusi: «JlioOble mpolecchl KOCTHOW M JKUBOM MaT€pUu CTPOSITCS JUCKPETHBIMU CaMOpETy-
JIMPYIOIIUMHUCS] CUCTEMOKBAaHTAMU —€IMHULIAMH AMHAMUYECKON NESATENbHOCTH (PYHKIIMOHAIBHBIX
CHUCTEM — OT MOTPEOHOCTH K ee yAOBJIeTBOpeHuIo. [1pu 3ToM cHraanusaiis o moTpeOHOCTH BHICTY-
naetr B (popMe ONOPHOM BOJHBI, & CUTHATIM3ALIMS 00 yIOBJIETBOPEHUH MMOTPEOHOCTU — MPEIMETHOM,
nH(popMaloHHo! BosHb». CynakoB K.B. npemioxun nepeyeHb CBOMCTB CUCTEMOKBAHTOB:

— B3aMMOJEHCTBUE CUCTEMOKBAHTOB B MHUPO3/IaHUM OCYILLUECTBIISETCS Ha rojorpagpuieckon
MEepapXUUECKON OCHOBE;

— CHCTEMOKBaHTHI 00Jiee HMU3KOTO YPOBHS BKJIIOYAIOTCSI B CUCTEMOKBAHTHI 00Jiee BBHICOKOTO
YPOBHSI;

— KaX /bl CHCTEMOKBAHT 00Jiee HU3KOrO YPOBHS B CBOCH IMHAMUUYECKON, PUTMUIECKOM Opra-
HU3AIIMH 110 ToNorpauIecKoMy MPUHIHITY OTPakKaeT CBOWCTBA OpPraHU3alluK JOMUHHUPYIOIIETro Hajl
HUM CHCTEMOKBaHTa 0oJjiee BHICOKOTO YPOBHSI;

— CHCTEMOKBAHTBI KaXJJ0ro 60s1ee BHICOKOTO YPOBHSI OpPraHU3aIi Ha OCHOBE TAPMOHHYECKIX
PE30HAHCHBIX CBOICTB MPOr PAMMUPYIOT U OLIEHUBAIOT JIESITEIbHOCTh CUCTEMOKBAHTOB 00J1ee HIU3KOTO
YPOBHSI, KOTOpPBIE BKJIIOYAIOTCS B HUX B KAYECTBE UCIIOIHUTENIBHBIX JIEMEHTOB.

CnepnoBatenbHO Besi BeeneHHasi COCTOMT M3 CHCTEMOKBAHTOB Pa3IMYHOTO YPOBHSI OpraHu3a-
UK OT (PUBUYECKOTO YPOBHsS 0 KOCMHYECKOro. B crucremokBaHTax Oosiee BBICOKOTO YpOBHS BCE
OOJIBIIYI0 POJIb UTPAIOT MH(OPMAIMOHHBIE Tpoliecchl. KocMuyeckoe co3HaHue BKIIIOYAET B cebs
CUCTEMOKBAHTBI OTAEIbHBIX WHIUBUIYYMOB, UX I'PYMITbl ¥ MOMYJISIUHA, KOTOPBIE JOJKHBI CTPOUTD
CBOIO JIESITEIbHOCTh B PE30HAHC JAEATETbHOCTU OOJIBIINX CHCTEM.

Ocraetcst PerNoIoK|Th, YTO CUCTEMOKBAHTBI — 3TO TOJIOTPAMMBI KOHKPETHOTO OTOOpaka-
IOIIEro TpoIecca B BUIE CTOSYMX WM OETYIIMX BOJH MHTEP(EpeHInH, pacpOCTpaHsIoOIUecs B

acpupe.
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3akjaodyenue.

Kax 0bU10 MOKa3aHo BbIllle MHOTHE YUeHbIe YOSIMIUCh B TOM, YTO OCHOBOM B3aMOJICHCTBHS B
rporeccax NaMsTy U CO3HAHUS JIEKUT Tojorpacpudeckuid npuHimiL. JJokasaHo, 4To nH(MOpPMaIOH-
HBIE [TPOLIECCH TPOUCXOIAT C IOMOLIBIO B3aUMOJEVCTBUS FOJIOIPAMM B COOTBETCTBUU C OTKPBITHIMU
B Hacrosiiee BpeMs 3akoHamu (pusuku. Tem cambiv noareepxkaaercs [lapagurma o ronorpagpuye-
CKOM MHUPOYCTpOMCTBe BceneHHoil.
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Choucok HCIIO0JIb3yEMbIX HCTOYHHUKOB.

m HYXHa Hara [TOMOIIIb. Doktornic, 2018, camlT https://
doktornic.livejournal.com/97569.html gocTyn cBOOOTHBINA.

Caiir https://www.youtube.com/watch?v=wEZhPpOM9MI nocTyn cBOOOJHBIA.

Aprem TapacoB caiit http://artem-tarasov.ru/ 10CTyn CBOOOTHBIM.

K.ITPUBPAM. A3bIKN MO3I'A. DkcniepuMeHTabHblE TapalOKChl ¥ MPUHLIMIIBI HEUPOIICH-
xosorud. [lepeBop ¢ anrnuiickoro f. H. Janunosoii u E. [I. Xomckoiit. [on penakimeii v ¢ npeauciio-
BueM aeiictButenbHoro wieHa AITH CCCP A. P. Jlypus. UznarensctBo «IIporpecc» Mocksa 1975 r.

Iapsies I1.I1. caiir https://wavegenetics.org/ 4OCTyI CBOOO/IHBIN.

Caitr https://prajt.livejournal.com/57579.html goctyn cBOOOIHBIA.

CkusipoB A IO. OcCHOBHI (07611971 ayxa. 2015 rofI. Canr https://
studopedia.ru/7 109407 _osnovi-fiziki-duha.html gocTyn cBOOOIHBIH.

Jenuciok 10.H. OB OTOBPAKAIOIINX CBOMICTBAX BEI'YIIIX BOJIH MHTEHCUB-
HOCTU ITPU 3ATINCU IMHAMNYECKMX OB bEMHbBIX I'OJIOTPAMM. Jlekius npoyrtaHa
Ha v Bcecoro3Hoii mikose o ronorpacpuu, 1973 r.

B.I1. T'opbarteix, I'.®. CaBenbes, I'.C. CaBenbeB. OOHapykeHHE MHUKPOJIEIITOHOB B SKCIIEPH-
MEHTaxX Ha BBICOKOTPAJIEHTHON YCKOPSIIOIIEH CTPYKType Ha OCHOBE BCTPOSHHBIX PE30HATOPOB U pa3-
JIMYHBIX UCTOYHUKAX W3JTyUSHHH.

H. Jleramos «IlocnenHee oOpareHue K 4eI0BeUeCTBY».

H. JleBamoB «CyiHocts 1 Pazym».

OIITUYECKAS{ I'OJIOT PA®UA Ton penakuuen wieHa-koppecniongenta AH CCCP 1O. H.
JEHNCIOKA. JIEHUHI'PALl «<HAYKA» JJEHUHI'PAJICKOE OTIEJIEHUE. 1979 rox.

Caiir http://rumagic.com/ru_zar/religion_self/krayon/4/j209.html B cBo60oqHOM J10CTYTIE.

Caiit http://nauka.x-pdf.ru/17fizika/533626-3-12-biofizika-medicinskaya-fizika-
abdurahmanov-gadzhi-mazhidovich-aspirant-mahachkala-dagestanskiy-gosudarstvenniy-unive.php
B CBOOO/THOM JIOCTYTIE.

VCCJEJOBAHUE MOJIEKYJIBI THK METOJAMM CKAHMPYIOIIEN TYHHEJIb-
HOM CIEKTPOCKOITNN © T. . Ilapunos, P. 3. Baxtusun Bamkupckuii TocyaapcTBeHHBI
YHUBEPCUTET.

Nznanue Nature Chemistry, JIu Mun 13sn, Xymuo [Tanma, Kpucrodep Bpyo u npyrue http://
innovanews.ru/info/news/hightech/15550/

Bantukosa Mpuna http://spiritualschool.ru/2013/12/08/molodost-mozhno-peredat-ot-odnoj-
dnk-k-drugim/

P. Konbep, K. bepkxapr, JI. JIun. Ontuueckas ronorpadus. MzparensctBo «MUP». 1973 1.

Caiir https://prajt.livejournal.com/57579.html gocTyr cBOOOTHBIN.

Caiir http://interwiki.info/index.php?title ocTym cBOOOIHBIIA.

Caiir http://wavegenetics.org 10CTyIT CBOOOIHBIN.

Caiir http://prometheus.al.ru/phil/materdusha.htm goctymn cBOOOAHBII.

CynakoB K.B. CrcTeMOKBaHTHI — TUCKPETHBIC eIMHUIIBI JUHAMUIECKOW eI TeIbHOCTH (DYHK-
[IMOHAJIbHBIX cucTeM. BecTHUK Ypasibckoil MequIIMHCKON akagemuyeckor Hayku.2005; ctp. 48-59.
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