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AnHOoTanusa. COBpEMEHHbBIE [OCTHKEHHMS B KBAHTOBOM AJIEKTPOHMKE BBIABUIM LEIBIA paj
CBOMCTB 3JIEMEHTApHBIX YaCTHULl, aTOMOB, MOJIEKYJ, KOTOPbIE€ ITOCTABUIIM 10 COMHEHHUE CYIIECTBYIOLIEE
MHUpPOBO33peHue U ¢uinocoduio mMaTepuanuzMa B LEJIOM. ETUHCTBEHHBIM BBIXOJOM M3 CO3/aBILEHCS
HEIIPOCTOM CUTYyallMU SBISIETCA €CTECTBECHHOE pelLIeHWe — IMpU3HaTh  BceeleHHyro co BceMu €€
oOuTaTeNnsiMM JKMBBIMM CHCTEMaMH Ha OCHOBE €IWHOTO YHUBEPCAIBHOTO KOCMHYECKOTO 3aKOHa
coxpaHeHuss u pas3BuTusa JKusnu. IloaTBepkneHueM 5TOM MJEU CIY)KUT CBSLIEHHBIA CHMBOJIHU3M
HpeBHero Erunta u ponp smnu¢pusza B TOJIOBHOM MO3re uenoBeka. Hano He BBIIyMBIBaTH HOBBIE
CYLIHOCTU-TEPMUHBl B KBAHTOBBIX SBJICHUAX, a MCIOJB30BaTh PEAIbHBIC MOHATUS  JKUBOIO
OMOJIOTUYECKOTO Ipolecca Ha YpPOBHE aTOMOB M MoJIeKyd. MarHuTHbI (pOH — 3TO 3ByKOBasi BOJIHA
MBIIIUIEHUS, @ B OBITY — 3TO NMPOCTO MAarHUTO(OH, KaKk MEXaHH3M BOCIIPOM3BEACHUS/3aIUCH 3BYKa Ha
MAarHUTHBIX JJOMEHax. B COBpeMEHHON JIEKTPOHUKE — 3TO KBAHTOBBIM KOMIIBIOTEP HA OCHOBE MOLYJISLINU
MAarHUTHBIX BEKTOPOB aTOMOB BOJOPO/A.
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Abstract. Modern achievements in quantum electronics revealed a whole range of properties of
elementary particles, atoms, molecules, which called into question the existing worldview and philosophy of
materialism as a whole. The only way out of this difficult situation is a natural solution-to recognize the
Universe with all its inhabitants as living systems on the basis of a single universal cosmic law of preservation
and development of Life. Confirmation of this idea is the sacred symbolism of Ancient Egypt and the role of
the epiphysis in the human brain. It is necessary not to invent new entities-terms in quantum phenomena, but
to use real concepts of living biological process.
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KBaHTOBBI€ SIBJI€HUS] — 9TO TaKUE MPOLIECCHI, KOTOPBIE MPOUCXOST BHYTPH aTOMOB M MOJICKYJ
KaK aBTOKOJICOATEIbHBIX CUCTEM, Peallu3yeMble Yepe3 dICKTPOHHYIO 000JI0UKY. DTH SIBJICHHS CBS3aHBI C
BO30Y)XKJICHEM aTOMOB/MOJICKYJ, CHATHEM BO30YXICHHMS TIPOLECCOM TeHEepald H3JIydeHU BO
BHEIIHIOIO CPeIy, M BO3BpallleHHeM HX B HCXOJHOE HOPMAJIBHOE COCTOSHHE. OJTH MPOLECCHl HE
NPOTHBOPEYAT BCEM W3BECTHBIM 3aKOHAM KJIACCHYECKON (PU3MKH, XOTS KBAaHTOBAas (PM3HMKA MOCTOSHHO
oOpalaeT BHUMaHUE Ha OTIMYHE 3aKOHOB MHKPOMHEpA OT MPOIECCOB B MAKPOMHPE, M HE BBIXOIAT 3a
paMK{ HaIIMX TPHUBBIYHBIX NPEACTABICHUH O PEaTbHOCTU JKMBOTO aBTOKOJICOATEIBHOTO Tpolecca.
ATOMBI — TaKHUe K€ XKHUBbIE CYIIIHOCTH, KaK JII00bIe Onosorudeckue Gopmbl JKU3HHU, U 00 ITOM TOBOPAT T€
)K€ caMble KBAaHTOBBIC MPOLECCHI U sIBJICHUS. Halo TOJIBKO 3aX0TETh 3TO BUJCTH.

[TocneaHue NOCTMIKCHUS B KBAaHTOBBIX  SIBJICHHSIX HAa YPOBHE aTOMOB/MOJICKYN — CHOCOOHBI
OOBSICHUTh MHOTHE SIBICHUS B OOBIYHOW peabHOM JICHCTBUTEIBHOCTH JKU3HH HE TOJBKO CaMoro
yesoBeka, Ho u 3emi, Jlynsl u ConHua.

JIOBOJIBHO YacTO BCTpEYaeTcs NpeayOe)KICHUE, YTO KBAaHTOBAas MEXaHWKA OMKMCHIBAET TOJBKO
MUKpoOcKonuieckue cucmemsl —  YaCTULBl B BHUJAE DJCKTPOHOB, NMPOTOHOB, HEHTPOHOB, AaTOMOB,
MOJIEKYJI, YTO 3TO HEKasi y3Kasi TEOpHsl, KOTOpas HE MMEET HUKAKOTO OTHOIICHHS K JKU3HU OKPYKAIOIIHX
Hac 0OBeKTOB. KBaHTOBas TEOpUs MBITACTCS ONMCBHIBATH SIBICHHS B MHKPOMHUPE, KOTOPBIC SIBIISIOTCS
OCHOBOW BCEX aHAJOTHYHBIX (TOXKIECTBEHHBIX) IPOIECCOB B Makpomupe. EcTecTBeHHO, 4uTo 0€3
KBaHTOBOW TEOPHM HEBO3MOXKHO aJICKBAaTHO OIMUCATh MOBEJICHUE MUKPOYACTHII, HO €€ 3aKOHBI SBIISIOTCS
BCceoOmMMHU, MO0 TpUpOJE eIuHa | JKuBas. B Makpomupe OHHM (KBaHTOBBIC 3aKOHBI) TaK Ke
CHpaBeUIMBEI, KaK U B MHKpoMmupe. J[pyroe neno, 4To KBaHTOBas TCOPHUS HE MPHU3HAET aTOMBI KUBBIMH
KOJICOATEIbHBIMH O0OBEKTaMH, W TOTOMY MPUXOJUTCS KaK-TO BBIKPYYHBATHCS TPU OOBSICHEHUH
HaOmoaaeMbIx 3()(EKTOB, BBOJIS HOBBIE CYIIHOCTH, HOBBIE TEPMHUHBI. EciH e MCIOJIb30BaTh MOHSATHE
JKMBOTO OHOJIOTMYECKOro TIpoliecca sl OOBSCHEHHsS KBAaHTOBBIX SIBJICHUI Ha ypOBHE aTOMOB, TO
NPE/ICTaBICHUE O TIOBEICHUU aTOMOB U MOJIEKYJI 3HAYUTEIIFHO YIPOIIAETCS.

U 3mech He TpeOyeTcss HMYEro NMPHUTATHBATH MM IMOJATOHITH MPOLECCHI MO MaTeMaTHKY, BCE
ropas3io MPOIIe: amomam U MOJIeKyIam mpeoyemcs dHepeus 6HeuHel cpedbl 01 NOOOEPHCAHUS CEOUX
COOCMBEHHbIX He3amyxawwux KoieOanutl. Mexay BCEeMH IMHAMHYECKA AKTHBHBIMU YYaCTHHKaMHU
MHUKPOMHpPA TIPOUCXOJTUT DHEProMH(POPMAIIMOHHOE OOIICHWE TMOCPEACTBOM  3JIEKTPOMAarHUTHBIX
u3nyueHnid. O0 3TOM TOBOPHT W CBeTOBOH 3(dexkr BaBmnoBa-UepeHkoBa, SBIECHHE BBIHYXIECHHOTO
U3JTy4eHHs, TEpPexXOJHOe u3iydeHue, audpakuuonHoe manydenue ([AM) wmm  wu3nyuenne Cmura-
[Tapcenna, u ap.

HekoTopble MccinenoBaTelld KBAaHTOBBIX SIBJICHUH YTBEpKAaloT: «KBaHTOBBIM MOIXOJ, MpExkiae
BCET0, MPEIoJaracT pacCMOTPEHHE BbIJIECICHHOW CUCTEMBI KaK €IMHOrO IIeJIoro, B Mpeaesnax KOTOpOoro
MOTYT MPOSIBJIATHCS T€ MJIM WHBIE CBOMCTBA ero yacTeil. [Ipu 3ToM yTBepkaaercs, 4To 0OpaTHBIN MyTh —
OT CBOWCTB YacTH K IOHSATHIO CBOWCTB IIEJIOT0 — TYIHKOBBIH, OH HE B COCTOSIHMM IPUBECTU K
NPaBUWIBHBIM Pe3yJbTaTaM U MPHOIU3UTh HAC K TOHUMAaHHUIO (QYHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHOBY.
Takue 3akitoueHHs CBOWCTBEHHBI TEM, KTO MpeHeOperaeT BaKHBIM TTOJIOKEHUEM KOCMUYECKOTO 3aKOHa:
«YmMo 6HU3Y, MO U BEEPXY; UMO 88ePXY, MO U GHU3Y», B TPUHLIUIIMATEHOM CBOEM 3HAYCHUH.

Hampumep, Bce (GOpMBbI BeliecTBa BO BCEX MHUpPAX JIBOMCTBEHHbBIC, UMEIOT YYyBCTBUTEIHHYIO
000JI04Ky U CTPYKTYpy namsatu. Bce (opmbl BemecTBa M M3Iy4EHHI UMEIOT OJHY 3JIEKTPOMAarHUTHYIO
NPUPOJy MIPOUCXOXKIeHH. Bee n3imyueHns u Bce (hopMbl BEIIECTBAa — 3TO aBTOKOJIeOaTENbHbIE CUCTEMBI,
B KOTOPBIX HJIYT JJIEKTPOMArHUTHBIE NPEOOpa3oBaHHs, C LEIbI0 COXPAaHUTh COOCTBEHHYIO YacTOTY
koneOanmii. Bee mporiecchl ecTh pe3yibTaT CKPEUIMBAaHUS MOCTOSHHOTO M TEPEMEHHOTO MarHHTHBIX
noneid. U T.1. , 0IHUM CIIOBOM, BCE TPOLIECCHI BO BCEX MHpaX CBSI3aHbBI C €IMHBIM )KUBBIM IIPOIIECCOM BO
BcenenHoii cornacHO eIMHOMY KOCMUYECKOMY 3aKOHY COXPAaHEHUS M Pa3BUTHSI KHU3HU:

Bcaxoe nocnedyrowee oeticmgue npoucxooum no namsimu npeovloyuwux Oeucmeutl, npu 3mom
Qopmupyemcs Hogas cmpykmypa namsamu, Kyod Nepeds 6X00um COCMAGHOU 4Yacmvio U He
BUOOUBMEHSAEeMC Sl O11a200apsi HENPEPLIBHOMY 80CHPOUIBOOCMEY CAMOU ceOsi 8 MOYHOU KONUU, 8 YCIL0BUAX
PUMMUYHOU CMEHbl NOIAPHOCIU 6HEUWHE20 MASHUMHO20 NoJs. DIEKTPOMArHUTHBIE M3ITy4eHHUs] aTOMOB
WM MOJICKYT BHYTPH OMOJOTMYECKOW KJIETKHM WIM BHYTPH HEHPOHHOTO MO3Ta YelOBeKa HHYEM HE
OTJIMYAIOTCS OT M3JIy4eHUI aTOMOB (MOJieKy:) B Kpuctamia. [1o cBOMM CBOMCTBaM M3ITy4YCHUs OJHU U TE
e — JIEKTPOMarHUTHEHIE.

CoBpeMEHHOE  MHPOTNOHMMaHHE  MaTEepPUANUCTOB  4YacTo  OasWpyeTcs Ha  IIHPOKO
pPacIpOCTPaHEHHBIX BO33PEHUSIX KIACCHUECKOW (HM3MKH O MaTepualbHOH OCHOBE OKPYKAIOIIEro Hac
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MHUpa. B OTHOIIEHWHM KOCMHYECKOrO BaKyyMa OHHM CUMTAIOT, YTO MOMHMO BEIIECTBA M (DU3NYECKUX
nosieii Bo BcenenHol Huuero Ooublie HET, YTO 3JEMEHTApHBIE YACTULBI SBISIOTCA €€ HMCXOIHBIM
CTPOMTENBHBIM MaTEpPHaJIOM, CBOET0 pojia «BEYHOW M HEYHMUTOXKUMON» cyOcranumeir Kocmoca. 3Ito
TYNMKOBOE€ MupornoHumanue. Hago nepexoauTes k noHuManuio JKuoro kocmoca. JKuBoil kocMmoc
IIPECTABJICH CBETOHOCHOM CPENOM, MOCTOSHHO 3aIlOJHAIOIENH KOCMHYECKOE NPOCTPAHCTBO, U SAPOM
reHeTH4eCKOM namMatu Beenennoii. Becs nporniecc Bo BeeneHHOM CBA3aH ¢ BOCIIPOU3BOACTBOM I'€HOMA, C
IIOPOKJICHUE ATOMApHOI'0 BEIIECTBA HA OCHOBE HCXOJHBIX MATPHUIL] BOJOPOIA U UCIIOJIB30BAHUEM SHEPTUU
CBETOHOCHOM Cpeibl KOCMOca, MPHUBOAMMON B BO30yXaeHue reHepauueil BoiaH u3 LleHTpa sapa
Bcenennoii. Kocmoc mocTosiHHO 3amosiHeH (OTOHHOW Cpeloid, yalle BCEro Ha3bIBaeMOM 3(pHpOM.
JlornuHee cyMTaTh, YTO CBETOHOCHOH cpenoil siBisieTcs (poTOHHAs cpesia, O HATMYUM KOTOPOW TOBOPUT
MOCTOSIHHO CYILIECTBYIOIIMI MUKPOBOJHOBBIN (POH KOCMOCA.

MarepuanucTuieckoe IpeICTaBIeHUEe O MUPE BECbMa OTPaHUYEHHOE, CIOCOOCTBYET HEBEKECTBY
U ONIYIUICHHIO Jrofed,  (opMupyeT NPUMUTHBHYKO CHCTEMY >KM3HEHHBIX IIEHHOCTEH YelIoBeKa,
ONpEAEIAET €ro CKyAHbIE IPUOPUTETHI, LIEIN U CTPEMJIEHUS, UTO JIEKUT B OCHOBE €ro 3éMHOro mytu. O
JYXOBHOH CYIITHOCTH, O TOM, YTO OHU CaMH >KHUBYT B KOCMOCE, MaT€pHaJINCThl CO3HATEIbHO 3a0bUIH, U
MIOTOMY BO3HHUK KPH3UC B HAYKE M COLMAIBHOM OOLTHOCTH. MaTepuainucTbl He BUAAT POJIM U HA3HAUYCHUS
¢dopm marepuu (BemrecTBa) B aKTe€ BOCHPOM3BOJCTBA T€HETHYECKOW MaMsTH. Bce ¢opmbl BemiecTBa
TBOPAT JlyX, 1YXOBHYIO CYIIHOCTh T'€HOMA.

EcrecTBeHHO 0XMaaTh, YTO MOCJIEIHHE IOCTHXKEHHMS B OOJIACTM KBAHTOBBIX T'€HEPATOPOB M
KOMIIBIOTEPOB OyayT HMeTh OOJbllloe 3HAueHHe Ui KaXJOro W3 JIHoJeH, IOCKOJBbKY OHHU
AKCIEPUMEHTAJIbHO IIOKA3bIBAIOT CYIECTBOBAHME JyXOBHBIX CYIIHOCTEM Hamieil peambHocTH. OHH
CHOCOOHBI KOPEHHBIM 00pa30M U3MEHHUTh NMPUBBIYHOE MAaTEPHATMCTUYECKOE MUPOBO33PEHUE U MTPUBECTH
K CYLIECTBEHHOMY IIEPECMOTPY BCEH CHUCTEMBI >XU3HEHHBIX LEHHOCTEH M YCTPEMIICHUN 4YEJIOBEKa.
I'maBHOE — MIOAM MOTyYaT 3HAHUE, KOTOPOE JEIACT JIFOAEH CYaCTIMBBIMU.

KBaHTOBast TeOpusi HAXOAUTCS HA MYTH K BBIBOJY, UTO Gewecmeo U 6ce uzgecmuvie Qusuieckue
NOJiA AGNAIOMC NPOU3BOOHBIM HA OCHOBE 2eHemuieckol namsamu sopa Bcenenwnoti u konmuHyanvHol
cpeobl  OKpYHCaAIOUWe20 KOCMULECKO20 MUpa, U COCMAGIAIOm Julib HesHauumenvhyio yacms (okono 2-
10%) cosokynnoii Peanvnocmu KOCMOCa — C6eMOHOCHOU MAMepUu.

Tak BO3HUKIO TMpeJICTaBIEHHE O TOM, 4TOo BceneHHas paboTaeT Kak €IUHBINH KBaHTOBBIM
KOMIIBIOTEP, UMEIOLINI OrpOMHBIN MaccuB nHpopMmanuu. Y Bech 3TOT TMraHTCKUIA MacCHB UH(POPMAITUU
COTJIACOBAHHO M3MeEHseTcs 3a oauH pabouuii TakT. CoObITHE, CBA3aHHOE C OJHUM JKHUBBIM CYIIECTBOM
MT'HOBEHHO IepefaroTcs Bcel BceneHHOHN, oHa paboTaeT Kak €AMHBIM TMraHTCKUN opranu3m. U Tyt y
(U3UKOB BO3HUKIIO >KEJIaHUE CaMHUM CJieJlaTh KBAHTOBBIH KOMIBIOTEp € €ro (paHTaCTHYECKUMHU
BO3MOKHOCTSIMH.

CoBpeMEHHBIN KJIaCCUUECKUN KOMIIBIOTEP B KaXKIbIi MOMEHT BPEMEHU MOXKET PEAIN30BaTh JIHUILb
OJIHYy TIOCJIEIOBATEIbHOCTh COCTOSIHUM TBOMYHOTO Koja u3 «0 u 1» mig cBoux OUTOB perucrpa namsTH.
KBaHTOBBINI KOMNBIOTEP B OAWH U TOT XK€ MOMEHT BPEMEHH MOXET DPEaIu30BaThb BCE BO3MOXKHbBIE
BapMaHThl TakuX MociuefoBarenbHocTedl. CTONb MOpasUTENbHOE pa3IUuue MEXIy OOBIYHBIM H
KBAHTOBBIM KOMIIBIOTEPAMHU OOBACHSAETCS TeM, YTO 3(P(PEKTUBHOCTh KBAaHTOBOI'O KOMIIBIOTEpPA pacTET
JKCIIOHEHLIMAJIBHO C YBEJIMYEHHMEM 4YHUCIa €ro sdeek namMartu. [losromy Hamo co3naTh MOXOMALLYIO
CTPYKTYpy namstid U TyT BO3HHK BONpOC: a II€ K€ y YEJIOBEKAa XPAHUTCSA CTOJb OOJbLIOH 00BEM
uHpopmanuu? buosornyeckas HelpoHHas NaMsiATh HE IMO3BOJIAET ITOTO clenarh, XoTd (uiocodcekas
MBICJIb CYMTAECT HEUPOHBI MO3Ia YEJIOBEKA BBICIIMM JOCTHKEHHUEM IIPUPOBI B CPABHEHUH C MUHEPAJIaMU.
DKCIepUMEHTHI U UCCIIEI0BAaHUs B 00J1aCTH KBAaHTOBBIX KOMIIBIOTEPOB TOBOPAT 00 0OpaTHOM: CTPYKTypa
naMsITH Ha KpUcTaulax OoJjiee COBEpLICHHA B IPAaKTHKE JKU3HU B KOCMOCE, 4eM OHOJoruyeckas
HEeHpOHHAs MaMATh, IPUCHOCOOIEHHAs KUTh TOJIBKO B 0COOBIX ycnoBusx Ouochepsl. OO 3TOM moBeaat
HaMm 311 (U3 TOJIOBHOI'O MO3ra YeJIOBEKa, Ha3bIBAEMbIi HHOT/Ia «TPETHUM TJIa30M».

BceneHckuil BBIYMCTUTENbHBIH KOMIUIEKC M TOJOBHOM MO3I OJHOTO 4YejJoBeKa paboTaloT Ha
€IMHOM NpHHLHKIE — ()a30BOM IPEBPAILECHHS BELIECTBA HA OCHOBE 3JICKTPOMArHUTHOTO B3aUMOAECHCTBUS
BeniecTBa ¢ usnydeHusiMu, npespamas ux B KPUCTAJJIMYECKVYIO cTpykTypy maMsaTu Kak OCHOBY
JyxoBHoii cymHocTH. KoHEeuHOH 11enbo Bcex (opM BelecTBa SBISETCS TBOPEHUE TyXOBHOM CYIIIHOCTH,
a mocseaHuM (azoBbIM cocTossHMeM Bemectsa sBisercss TBEPJIOE (uou maoTHO ymakoBaHHOE, KaK B
OMOJIOTHH) COCTOSTHHE TIPH BOCIIPOU3BOACTBE TEHETHUECKOM maMsTh, Oy/b TO sapo BeeneHHoi, wiu sapo
OMOJIOTUYECKOH KIIETKH, WITH SIPO 3eMIIu.



JInsi MToHMMaHKsI OCHOBHOM HMJIeM KBaHTOBOTO KOMIIbIOTepa (JTydine Obl HA3bIBaTh €r0 CIOBOM —
MOJICKYJISIPHBIA MJTM aTOMHBIH KOMITBIOTEP), pPACCMOTPUM MPHHIUIT paOdOThI MOJIEKYJISIPHOTO TeHepaTopa
(Mazepa/nasepa), paboty snudu3a MO3ra 4elIoBeKa, a TaK K€ CMBICIOBOE 3HAYCHUE BaXKHBIX ETUIMETCKUX
CUMBOJIOB — KpecTa Kuzau AHKX u 0000ménHoro cumBosia — Oko ['opa/Comnnia. Ilocne storo Oynmer
clenaH BBIBOA O TOM, 4To 3emis u JlyHa pabGoTaroT Kak KBAaHTOBBIM KommbioTep, a JlyHa HcmosiHseT
POJIb, TOXIECTBEHHYIO AMH(HU3Y TOJIOBHOIO MO3ra 4YeJOBEKa — POJIb KPUCTAIUIMYECKOH CTPYKTYpPbI
JOJTOBPEMEHHOM MaMSTH, CBOCOOPA3HOM (IICHIKU — XpaHUTeNs: HH(OPMAIIUH O JKU3HU Beel 3emiu U eé
oOuTarenen.

HpI/IH]_lI/Il'[ paﬁoTbI MOJICKYJISIPDHOI'O reHepaTopa 3JJEKTPOMArHuTHBLIX BOJIH

MouiekynsipHbple WM aTOMHBIE I'€HEPaTOpbl Ha3bIBAIOT €UI€ aTOMHBIMM yacamu. OHM CIyXar
3TaJIOHAMHU TOYHOCTH XOJ1a BPEMEHM U CBEPSIFOTCSI CO CKOPOCTHIO BpallleHUsI 3EMJIM BOKPYI CBOEH OCH,
INPUHATOW 32 OCHOBHOM JTallOH XOJa BpEeMEHH. TOYHOCTb amoMHbIX/MONEKVIAPHbIX YacOB OYEHb
BBICOKAsl, UTO AEMOHCTPUPYET HAIWYHE MPOTPaMMbI CYLIECTBOBAHUS KOJeOAaTEILHOIO Mpolecca BHYTPH
aToMa/MoseKynbl. TOJIBKO MPU HAJMYUU MPOrpaMMbl pa3BUTHs JKU3HU MOXKHO MOJYYUTH CTOJIb TOYHBIH
X0/l BHYTPEHHHUX IIPOLIECCOB B MUKPOMUPE, MEPEXOAAIINN B TOUHOCTh XO/1a BPEMEHH JKUBBIX IPOLIECCOB
B MaKpOMMUDE.

Hcnonp3zyemoe B (M3MKE Ha3BaHUE «KBAHTOBbIE» T€HEPATOPhI PACILIBIBYATOE, MOCKOJBKY HE
CaMU KBaHThl 4YTO-TO TE€HEPUPYIOT, a aTOMbl WA MOJIEKYJIbI TE€HEPUPYIOT W3Iy4YEHUs, HA3BAHHBIC
00OO0IIAIONINMM CJIIOBOM — KBaHTHI. [lo3TOMy A MOHUMaHMS CYTH TEHEpalH Jyde MCIO0JIb30BaTh
MOHATHE «MOJIEKYJISIpHBIE» W/UIIM aTOMHbIE T€HEepaTophbl, Kak OHU M3HA4YalbHO U ObUIM Ha3BaHbl. Toraa
Cpa3y CTaHeT SICHO, YTO aToMaM M MOJIKYyJlaM HY)KHA SHEpTus U3 BHEIIHEH cpejbl, 4TOObl OHM MOTJIU
TeHEpUPOBATh M3JIy4CHUS — BHIHY)KJCHHBIC (MHAYIHPOBAHHbIC) MM CAMOIIPOU3BOJIBHBIC — CIIOHTAHHBIC
(coOcTBEeHHBIE U3ITyYeHUs1 O3 BHEIIHUX MPUUYUH). TeM caMbIM MBI elI€ pa3 BCIIOMHHAEM O Kpecte AHKX
KaK CHMBOJIE DJIEKTPOMArHUTHOTO B3aUMO/IEHCTBUS BELIECTBA C U3JIyYEHUSIMHU, CUMBOJIE BeuHOU JKH3HHU.
I'enom xuBET BeuHOU JKU3HBIO TOMBKO 3a CU€T puTMa Koliebanuii JKuBoro mpoiiecca, OCHOBOH KOTOPOTO
SIBJISIETCSI BOCIIPOM3BOJICTBO WJIM TIOpOJKAeHHe. B kocMoce BCE mopoxkaaercs, a He JIemuTes (CIumaercs)
3a CU€T CIIy4YalHBIX COYIapCHUMN.

[MpuHIMI paboTel MOJIEKYIISIPHBIX (OHH K€ — KBAHTOBBIE) TEHEPATOPOB MOXKHO C(HOPMYIHUPOBATH
Tak. OTO €cTh CIOCOO TeHEepUpOBaHUS W/WIH YCWIECHHsI DJIEKTPOMAarHUTHBIX U3JIy4CHUI
(ympTpaduosieToBOro, BUANMOrO, UH(PPAKPACHOTO M PaJAMOMANa30HOB BOJH). Mcmonabp3yeTcs MpUHIMIT
BBIHY)KJICHHOTO M3JIydeHHMs aTOMaM{ WM MOJIEKYyJaMH, €CIM UX BO30YAMTH OT JONOJHHUTEIHHOTO
UCTOYHMKA M3IydyeHni. Bo30yuBIINCh, aTOMBI/MOJIEKYJIIBI, 3aMOJIHSIONINE JaHHYIO cpeay (a OHa MOKeT
OBITH JI000 — Ta3000pa3HOM, KUAKOW WM TBEPIOI), M3TY4alOT dJICKTPOMArHUTHBIC BOJHEL [lomydnin
ATOMHBIN T'€HEepaTop AJIEKTPOMArHUTHBIX BOJIH. YTOOBI MOJYyYUTh YCUIUTEIh 3JEKTPOMArHUTHBIX BOJIH,
ux (BOJHBI) MPOITYCKAIOT Yepe3 Cpedy BO30YKAEHHBIX aTOMOB/MOJIEKYI, Yepe3 reHepaTop M3IydeHHH.
Bo3Hukaer nmapaMeTpuyecKuil pe30HaHC, U CUTHAIl yCUIUBaeTcs. [l 3TUX Lenei Bceraa UCIOoJIb3yeTcs
00BEMHBIN pe30HATOp, HACTPOSHHBIM HAa YacTOTY YCHJIMBaeMoro curuaia. Kaxxapiii aTom ectb coueranue
00béMHOrO pe3oHaropa (CTPYKTypa MaMmsTH, SAPO) C OTKPBITHIM PE30HATOPOM (UyBCTBUTENBHAS K
U3JTyYCHHSIM CHCTEMA).

3amoMHuM. [l KBAaHTOBOTO T'eHEpaTopa/KOMIbIOTepa Bcerjga TpeOyercss cBOM  0OBEMHBIN
pE30HATOp W/WIIM pe3oHaTop OTKpbITOro tuma. Jlus scHoctH: y 3emun (kKak HEOSCHOTO Tena) ecTh
OTKPBITBIM PE30HATOpP MEXAYy KOpoil W HOHOchepol, 1 0O0bEMHBIA pe3oHaTop B (opme Topouma —
Ha3BaHHBIN pajMalMOHHBIM MosgcoM. Ho 00 3TOM pacckakeM B KOHIIE CTaTbU. Y 4esloBeKa 0ObEMHBIM
PE30HATOPOM SBIIAECTCS ['OJI0BA, & OTKPBITHIM PE30HATOPOM — BCSI CUCTEMA OPraHOB YyBCTBOBAHMUS.

BbIHYXJIEHHO€ U3JIlyd€HUE aTOMOB BCErJa COOTBETCTBYET 4YacTOTE€ TOIO CHUTHala, KOTOPBIN
BO30Y)XKJaeT 3TH aTOMbI, U HAMpPABJICHO B Ty K€ CTOPOHY, Ky/Ja Obli1 HampaBieH 3TOT curHair M ciabbrit
CUTHaN ycuiuBaercs. YToObl MOIYYUTh MOILIHOE yCUiIeHue, TpeOyeTcsi 00JbIIoe YUCIO BO3OYXKIEHHBIX
aTOMOB/MOJIEKYNI B JaHHOH cpene. C STHUM SBJICHMEM U CBS3aHO SIBICHUE PAa3MHOMKEHUSI KMBBIX
3J1eMeHTOB, KOTOPOE HE CaMOIPOM3BOJILHOE WM clydaifHOe, U He OecrpeieIbHOe, a CTPOTO JI0 HYKHOH
YHUCJIEHHOCTH, 00ecneunBaronield SHepronH(OpMalMOHHOE COCTOSIHUE MPOrpaMMbl pasBUTHS. IDTO ke
HPaBUJIO OTHOCUTCS M K POCTY YHMCIEHHOCTH HAaceJEeHUs IUIaHEThl, U He TpeOyeTcs BMEUIaTeIbCTBO TEX
WIN UHBIX KITyOOB MJIM OPTaHU3allUil B pETyIMPOBAHNE YUCIEHHOCTH JIFOAEH Ha MJIaHeTe.
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OnHOBpEeMEHHO c SABJICHUEM TeHEPALUU U3JIy4CHUU dbopmupyercs
aTOMHAs1/MOJIEKYIIIPHAsA/KJIIETOYHAsT CTPYKTypa KBaHTOBOTO KoMImbioTepa. CIOCOOHOCTH aTOMOB
TeHEePUPOBATh M3IIyYCHHS JIEKHUT B OCHOBE (pa30BOTO MPEBpAILEHHs BEIIECTBA 110 JHUHUU: 020Hb, 8030YX,
600a, 3emna (nnasmennoe cocmosmue, 2azo0bpasnoe, xcuokoe u meépooe). KOHEUHBIM IPOIYKTOM
peanbHO TeHepaluu (OT BHEIIHMX HWCTOYHHKOB CpEAbl) sBisieTcs (OpPMUpOBaHUE TBEPIOH
KPUCTAJUIMYECKOU CTPYKTYphl IAMSTH, B KOTOPOM JIMTEIBLHO COXPAHSAETCS BECh OINBIT I'€HEPALUUA U
(a30BBIX MpeBpalieHuii. DnekrpomaruuTHas [IporpaMma BHEIIHUX MMOJIEH CTAHOBUTCS KPUCTALTMTYECKOM
CTPYKTypOoil mamsTh (OpM BelIecTBa, KOTOpas SBISETCA «KpPEecIoM» WIM cuieHbeM JlyxoBHOM
CYIIHOCTH. JlyXOBHas CYIIHOCTb — 3TO M €CTh NIpOrpaMMa pocTa U pa3BUTHUA (OPMBI BELIECTBA 0
COBEPHIEHCTBA.

Takum  00pa3oM, HCIOJIB3YETCS  YHUBEPCAJIbHBIM  MPUHLUI ~ PE30HAHCHOTO  SIBJICHUS
KoJIe0aTenbHOTO  Mpollecca, CBOMCTBEHHOIO BCEM OJKMBBIM  CHCTEMaM, HayMHasg C caMOi
ANIEKTPOMArHUTHOW BOJIHBI M aroMa BOAOpoja (M3HAYanbHOW WH()OPMALMOHHOW MAaTPUIBI IS
NOCTPOCHHS NEPHOJMYCCKON CHCTEMBbI aTOMOB). DJIEKTPOMAarHUTHAs BOJHA 00JagaeT OnpeneiEéHHBIMU
napameTpamMM — 4YacToTod, ¢a3zoil kojeOaHus, amMIUIUTYyIod W Moxymauueil. IlosTomy, momaB B
BO30Y)KIEHHYIO CpEy U3 aTOMOB/MOJIEKYJI, BOJiHA (Kak CBOOOJHBIA CUTHAN wiK Jlyx M3 reHeTHYeCKOi
IpOrpaMMbl) TOJBEPraeTcsi IOCTENECHHON packayke OT BO3JCHCTBUS BBIHY)KACHHBIX W3ITY4YCHUH
aTOMOB/MOJIEKYJ. DTOT K€ MPOLIECC MOXKHO pacCMaTPUBATh KaK MPOIECC HAaKaYKH YHEPrueil Toi BOJIHBI,
KOTOPYIO XOTST YCWJINTh. BBIHYXJIEHHOE W3ITydeHHE MHOXKECTBa BO30YXIEHHBIX aTOMOB YCHIIMBAET
CUTHaJI BO30YX/IEHUSI WIM TOT CUTHAJ, KOTOPbIM XOTAT ycunuTh. HasHaueHue Bcex (opm BemiectBa —
TBOpUTH JlyX F€HETUYECKOU IMaMsITH, KOTOPBI €CTh MbICIb TBOpLA.

Hraxk, uro Tpebyercs Ui MOJy4YEeHUs TeHepaluM >JIeKTPOMAarHUTHBIX BOH? Tpelyetcs cpena,
3aroJIHEHHAs aTOMaMM MM JIOOBIMHM JPYyrMMH KosieOaTelnbHbIMH cucTeMaMmu. TpeOyercss Bo30OyauTensb
ATUX CHCTEM, YTOOBl OHM C(HOPMHUPOBAIM BBIHY)XJICHHbIE W3ITyd4eHHUs. Temepp Hag0 OOBEIMHUTH ITH
BBIHY)K/JICHHbIE U3JTy4eHHs HAIPaBJICHHBIM BHYTPb BO30Y)KIEHHBIX aTOMOB CUI'HAJIOM.

Jl1s MOJIHOTHI MOHMMAHHUS TPUBEAEM NPUMEP U3 COLMATIBHOM cpeabl BO3OYXKAEHHBIX JTIOAEH,
KOTJla  MpOBOKAmMOpbl 3AMYCKAIOT HEKOTOPBIM CIyX, JIOKHYIO WIH TMOJIe3HYI0 HH(OpManuio, u
«capaaHHOE» paJli0 MOMEHTAJIbHO OXBAaThIBAET OTPOMHBIE MACCHI JIFOJEH, MOOYXIast UX K JIEHCTBHIO
cornacHo BOpomeHHOH ujee. CUrHaI OJHOTO NPOBOKAMOpA YCUIMTCS BO CTOJIBKO pa3, CKOJBKO Jronei
BO30YAATCS OT ero ungopmayuu/oezungopmayuu. Hukakoil pa3HHIBI ¢ PE30HAHCHBIM BO30YXIEHUEM
Jo/Iel B COLIMyME U BO30YKJICHHEM MOJIEKY] B MOJIEKYJSPHBIX T€HEpaTopax HeT.

[TostoMmy B MacmTabe BCEro KOCMOCAa CYLIECTBYET MMKPOBOJHOBBIM (OH U3ITyueHHI,
CBOEOOpa3HbId 1IyM BO30YXAEHHOM CBETOHOCHOM cpelbl KocMmoca. M Ha 3TOT IIyM HakJIabIBaIOTCS
cBOOO/IHBIE M3IY4YEHHUs 3BE€3J M HMX CHCTEM — TBOpsmue curHaiabl. CBETOHOCHas cpera KocMmoca
MIOJBEPraeTcsl HaKa4yke co CTOPOHbI I'eHOMa BeeneHHOM, B HEM BO3HUKAIOT JIEKTPOMATHUTHBIEC BOJIHBI.
U Bcsa xuBas Bcenennast paGoTaeT Kak yCTpOMCTBO Maszepa M Jla3epa, U OJHOBPEMEHHO - KBaHTOBOI'O
KOMIIBIOTEPA.

Hanpumep, B uncturyre kBantoBoil renetuku PAH oGnapyxeno, uro JIHK sBnsercs nazepHo-
AKTUBHOM Cpenol, KBaHTOBBIM reHeparopoMm. Tak npu Bo3aericteuu Ha JIHK nazepHbIM J1ydoM ¢ AJIMHOM
BOJIHBI 632,8 HM, MoOJIeKyJla TeHETHYECKOH MaMsITH aKTUBHO MeHEpHpOBaja PaJHOU3IyYeHUE B IIUPOKOM
II0JI0CE YaCTOT U BBICOKON aMIUIUTY/BI.

[lepBoHauanbHO KBaHTOBBIK  CIIOCOO YCWJIEHHS U3IYYEHHUS OKas3alcsl pealu30BaHHBIM B
paauoaManasoHe, a TOYHee B jauana3oHe cBepxBbicokux 4acToT (CBY nmmamazone). B mae 1952 r. na
O011ecor03H0i KoHpepeHIMU 1o paduocnekmpockonuu pycckue ¢usuku H.I'. baco u A.M. [Ipoxopos
CAeNaJId A0KJIaJ O NMPUHLIUIINAIBHON BO3MOXKHOCTH CO3/1aHus ycwinrens usinydenus B CBY nuanaszone.
OnHu Ha3Banu ero “moJieKyJIspHbBIM FeHepaToOpoM’, MOCKOJIbKY MPENoaraloch UCIOIb30BaTh My4OK
MoJieKys1 aMMuaka (uacrora 23,87 I'T'm).

[IpakTHyeckn OJHOBpEMEHHO (4epe3 4YeThlpe Mecsla Nocie MyONMKaluy [aHHOW HIeH B
otkpsoIToii meyatn B CCCP) npemnoxeHne 00 NCIOIb30BAaHUU BBIHYXKICHHOTO M3JTy4EeHUS/MCITyCKaHMSI
JUIs YCWIEHUS M TEeHEPHUPOBAHMS MIIIMMETPOBBIX AIIEKTPOMArHUTHBIX BOJIH OBUIO BBICKa3aHO B
Konym6uiickom ynusepcurere B CIIA amepuxanckuM ¢uszukom Y. Tayncom. OH mpemioxun u
Ha3BaHUE dTOMY I'€HEpaToOpy — Masep.



CrnoBo Ma3zep o3HayaeT - «YCHJIEHHE MHKPOBOJH C IOMOIIBbIO BBIHYKICHHOTO H3ITy4CHUS»
(microwave amplification by stimulated emission of radiation). Tak cil0BO «MOJEKYJISPHBINA TeHEPaTOP»
ObLTO0 00E3TMYEHO CIIOBOM Masep.

B 1954 r. MonexyasipHBIi TeHepaTop, Ha3BaHHBIM BCKOPE Ma3epoM, CTal pealbHOCThI0. OH ObLI
pa3paboTaH M CO3/1aH HE3aBHCHUMO M OJHOBPEMEHHO B JBYX TOYKaxX 3¢MHOro mapa — B Duznyeckom
uncrutyre umenu [1.H. JlebeneBa Axagemun nHayk CCCP (rpynmoit mon pykoBoactsom H.I'. BacoBa u
A.M. Ilpoxoposa) u B Koxymouiickom yausepcurere B CLIA (rpynmnoii mon pykoBoacteom Y. TayHca).
[IpaBna, MaTepualibl pycCKOW TpyNION HcclienoBareneil ObuiM OImyOJIMKOBAaHBI B OTKPBITOM IMEYaTH 3a
HECKOJIBKO MECSIIeB J0 MyONUKalMM aMepuKaHCKuX wuccinenosareneid. K tomy ke Mnes Ttakoro
reHepaTopa O4eHb MPOCTasi, YAOBICTBOPSSI IPUHLIUITY: «BCE HY)KHOE — IIPOCTO, BCE CIIOKHOE HE HYKHOY.

B nocneactBun ot TepMuHa “mazep” M MpoU30IIEN TEPMHUH “Tasep” B pe3yiabTaTe 3aMEHbl OYKBBI
“M” (nauasibHast OykBa ciioBa Microwave — MUKpoBOJIHOBOM) OykBoii “L” (HadanbHas OykBa cioBa Light
— cBeT). B ;asepe ycunmBaercsl Mydok CBeTa, a B Ma3epe — PaaMOBOJHBL. JTO TOBOPUT O TOM, YTO
aTOMBI/MOJIEKYJIbl CIIOCOOHBI T€HEPUPOBATh KaK CBET, TaK M PaJMOBOJIHBI, U BOJHBI IPYTUX JHANIA30HOB
yactoT. CHEKTp HU3IydyeHHIl aromMa TOXJIECTBEHEH CHEKTpPY IOIJIOUICHHUs, 4YeMy Hay4YMJIHCh, TO U
U3IY4aloT. ATOMBI-TO - KHMBBIC KOJeOaTelbHbIC CUCTEMBbI, B3aUMOJICHCTBYIOIINE C U3IYUYCHUSIMH TakK,
YTO COXPAHSIOT TEXHOJIOTHIO 3TOT0 B3aUMOJICHCTBUS B CBOEH CTpyKType namsatu. Camu nmogymaiire, eciu
Obl aTOMBI HEe ObUIN KUBBIMU CUCTEMaMH, TO, KakK Obl OHU IMOCTOSIHHO CMOTJIM Obl T€HEPUPOBATH CTPOTO
OTpENeNEHHBI JAMana30H YacTOT C BBICOKOM TOYHOCTBIO JUIMTENBbHOE BpeMsa? ATOMBI BeayT cebs
noJI00HO BOJIHE TOJBKO MOTOMY, YTO BIUTAIM B ceOs BCIO MH(POpPMAIMIO BOJIHBI, MU 3allOMHWIN €€,
JIecTBYS B cpelie MOJA00HO BoJHE. BOT M OTBET 0 JyanbHOCTH U MPUHIIMIIE AOTIOJIHUTENBbHOCTH bopa.

B ocHoBe paboThl, Kak Ma3epa, Tak W Jja3zepa JEKUT OJUH U TOT K€ NMPUHIMII — MPHUHLUI
AJIEKTPOMArHUTHOTO B3aUMOJICWCTBUSL BEILIECTBA C U3JIYYEHUSIMH, MpeoOpa3oBaHMs M3Iy4eHHH U
COXpaHEHMsI B MMaMSATH UTOTOB MPeoOpa3oBaHUs, U BCE 3TO Ha OCHOBE MapaMETPUUYECKOIO PEe30HaHCa U
BBIHYXXJICHHBIX (MHIYIIMPOBAaHHBIX) Wu3ny4deHuil. [losiBneHne mMa3zepa O3HAYayo, YTO POJIMIOCH HOBOE
HalpaBJIeHUE B HAayKe M TEeXHHKe. BHauane 5To HampaBlieHHE Ha3BalM KBAaHTOBOM paanodus3ukoi, a
M03/IHEE CTAIM HA3bIBaTh KBAHTOBOM DJIEKTPOHMKON. A B pealbHOCTH — 3TO MPOCTO KHUBBIE aTOMapHbIE
WA MOJIEKYJISIPHBIE T€HEPaTOPhl/YCUIUTENH 3IEKTPOMAarHUTHBIX U3ITydeHUH.

[Tpuniun paGoThl Ma3epoB OUYeHb MPOCTOM, U OH HUMeeT MHOro o0Iero ¢ paboToil Jia3epos.
['maBHBIN TIpoLIECC — BbIHYIHCOEHHOE U3NYUeHUEe B030VHCOEHHLIX MOJIeKYl — TPOTEKAaeT B OTIUYHE OT
Ja3epHOro HE B ONTHYECKOM JMana3one, a B quanazone CBY. Cxemarnuecku Masep mokasas Ha (puc. 1).
[Tydok MojeKkysl aMMuaka U3 UCTOYHMKA 1 BIeTaeT B CENEKTOp 2, B KOTOPOM MPOUCXOAMT pas/ieieHue
MOJIEKYJI I10 CTETIEHH BO30YXKICHHS.

N Puc. 1. Cxema pabotsl Ma3epa Ha ammuake. [1pudop
—AI _1‘1_ - paboTaeT B yCIOBHSIX IITyOOKOTro Bakyya.l — HCTOYHMK
"y ®  BO30YXJIEHHBIX MOJIEKYJ aMMHAKa. 2 — JIEKTPUUYECKUN CEIEKTOP
MOJIEKYJI 110 CTENEeHH BO30YxIeHus. 3- 00bEMHBII pe3oHaTop. 4 —

BBIBOJ I/I3J1y‘IeHHI>’I H3 pe30HaToOpa.

B kauecTBe cenexkropa daile BCEro IPUMEHSIOT TaK Ha3bIBa€MbId  KBaJAPYMNOJbHbBIN
ANEKTPUUECKUI KOHJAEHCATOP, KOTOPBIM COCTOUT U3 YETHIPEX MapajuIeIbHbIX METAUNIMYECKUX CTEPKHEN C
Pa3sHOMMEHHBIM 3apsiIoM, CO3/IaBaeMbIM OT IMOCTOPOHHEro rcrouHnka HanpsbkeHueM 20-30 kB (puc. 2).
BuyTpu mnpocTpaHcTBa M3 CTEp)KHEH BO3HHUKACT HEOOHOPOOHOe 3JlleKmpuyeckoe nojle, TPUUYEM Ha
IPOJIOTBHOM (BIOJIb CTEPIKHEH) OCH CHMMETPUU KOHIICHCATOPA HoJle ONCYmCHgyem.

3amoMHUM S5TOT BaKHBIH MOMEHT. OTCYTCTBHE TMOJA IJisl ABUKEHHSI CHIIBHO BO30YXIEHHBIX
MOJIEKYJI.

B wMonexkynspHOM Iyuke, NOCTYNAKOIIEM B KOHJEHCATOP, YacTb MOJIEKY]1 HaXOJIUTCS B
BO30Y)XJICHHOM COCTOSIHMH, a Jpyras 4acThb B HEBO30YXJIEHHOM MM c1abo BO30YXKIEHHOM COCTOSHHH.
Bo30yx/1éHHBIE MOJIEKYSIBI UMEIOT 3JEKTPOHBI Ha 0ojiee BBICOKUX PHEPreTHUECKHX YpoBHIX. OHH Kak
paboume mUénbl HECYT CBOM 3apsJ B pE30HATOp, TJe 3TOT 3apsA] NpeBpaTUTCS B H3IIydeHUe, a
«MUENBI»/MONICKYIIBI  TIOJICTAT Jaibllie. 3amOMHHMM: 3apsj MOpeBpaTHTCs B wu3nydeHue. Cucrema



3JIEKTPOMArHUTHOTO B3aUMO/ICHCTBHSI OOpaTHUMast: U3 M3JIy4YeHUH (GOPMUPYIOTCS AIIEKTPUUYECKHE 3apsIbl,
a U3 3apsA70B 00Pa3YIOTCS U3TYUCHHUS.

Puc. 2. B3aumHOe pacroyiokeHUe CTEPKHEH B KBaAPYIOJIbHOM
KOHJIEHCAaTOPe Masepa.

DJIEKTPUUYECKOE TOJe KBAAPYIMOIHLHOTO KOHJEHCATOpa NEHCTBYET
Ha MOJIEKYJIBI TaK, 4TO Hambosee BO30yX/IeHHbIE MOJIEKYJIbI COOMpPaIOTCs
HA OCH KOHJCHCATOpa, IJe 3IeKTpUu4YecKoe IMoJjie OTCYTCTBYeT, a
He8030yHcOeHHble MONEKYIbl OMKIOHAIOMCA Om ocu, YTOObl He momnacTb B 00BEMHBIN pe3oHartop. B
pe3ynbTaTe U3 KBaJApYHOJILHOTO KOHJEHCATOpPa B 0OBEMHBINA PE30HATOP «3» MOMAAAeT MYyYOK TOIBKO W3
BO30YXKJICHHBIX MOJIEKYJ, HECYIIMX MJIEKTPUUYCCKUI 3apsij, OMpeeNsseMblil BpallaTeIbHBIM COCTOSIHUEM
MOJICKYITBI.

«[Ipumenenue copmupo8Ku MONEKYI NO PAUAMENbHbIM COCMOSHUAM OAém 8O3MONCHOCHIDb
U3YUUMb He MOIbKO CHEeKMpPbl NO2LOUJeHUs MOAEKYl, HO U CNEeKMpPbl U3LYYEHUs MOJEeKVI, MaK KaKk U3
NYUKA NO JHCENIAHUI0 MOJCHO OMCOPMUPOBAMb MOJEKVIbl, HAXO00SWUEC 6 HUMCHEM UNU 8 BepXHeM
COCMOAHUU PACCMAMPUBAEMO20 nepexo0d. Fcnonv3ysa MoaeKyIApHbLIL RYYOK, 8 KOMOPOM OMCYMCMEYIom
MONEKYNIbl 8 HUICHEM COCMOsA pPACCMAMPUBAEMO20 Nepexood, MONCHO COelamb <MOAEKYIAPHbLU
eenepamop» - uznydarens paguoBosin». (bacos H.I'., [Tpoxopos A.M.).

MoJiekyJISIpHBIM T'eHepaTopoM, — mucanu B cBo€ Bpems [IpoxopoB u bacoB,— Mbl HazbIBaeM
agmokxonedamensvuyl0 cucmemy, WCIONB3YIOIYI0 HHEPrui0, CBSI3aHHYI0 C NEepexoJaMu MEeXAy
pa3IMYHBIMU  JHEPreTUYeCKMMHU  ypoBHsMHU. HoBoe  ycTpoiictBo  00namano  yHUKaIbHBIMH
xapakrepuctukamu. [Ipexkae Bcero, 4yacToTa €ro M3Ay4YeHUs Oblla HEOObYaliHO CTaOWIBHOW. ITO
MO3BOJISJIO CO3JAaTh HAa €ro OCHOBE CHEKMPOCKON C OYEeHb BbICOKOU paspewiaiowjell CUulou, a TaKKe
MCIIOJIb30BaTh 3TOT HOBBIM MpUOOpP B KadyecTBE CTaHIapTa 4YacTOTHI, CBOCOOPA3HBIX ATOMHBIX YacCOB.
CTabUIBbHOCTh YaCTOTHI ATOMOB/MOJIEKYJI TOBOPUT O HAWYMH yCToWunBOCTH JKuBOro mporiecca. Benp,
HE CaMH € JKCIIEPUMEHTATOPHI YIPABIAIOT YacTOTOM KojebaHuii aToMoB/MoJekyl. OHHM 3TO JenaroT
CaMOCTOSITENILHO.

OO0beMHBIH pe30HATOP SBISIETCS 00sA3aTeIHLHON MPUHAATIEKHOCTHIO MOJIEKYIISIPHOTO TeHEpaTopa
WM KBAaHTOBOTO KOMITBIOTEPA, M OH MPEACTaBIsieT cOO00i KoebaTeNbHyI0 CHCTEMY B BUJIE HEKOTOPOTO
00Bb€Ma, OTpPaHUYCHHOTO SJICKTPONPOBOAAIIMUMU CTEHKaMu. Takoil pe3oHaTOp B 3aBUCHMOCTH OT
pa3MepoB 00s1aaeT 0OBIYHO HECKOIBKUMHU Pe30HAHCHBIMU YACTOMAMU.

Jisi cpaBHeHMsl. uepemHas KOpoOKa TOJOBBI YeJIOBeKa — 3TO OOBEMHBIA pPE30HATOP.
CrocoOHOCTh JIOTMYECKH MBICIUTh OOYCIOBJICHA PE30HAHCHOM YacTOTOM Hariero pe3oHaropa. M takmx
PE30HAHCHBIX YACTOT MHOTO — IO THITY MBICIEH.

B mepBoM KBaHTOBOM reHepaTope pe3oHaTop ObLT HACTPOEH HA YaCTOTY, COOTBETCTBYIOIIYIO
Nepexoay BO30YKICHHBIX MOJIEKYJ aMMHAaKa B OCHOBHOE, HEBO3OYkJeHHOe coctostaue (23, 87 I'T).
Torga mMOTOK MOJIEKYd, B KOTOPHIX OCYIIECTBISETCS TakoW (a3oBbIi MEpexoJ], H3IydaeT
AJIIEKTPOMATHUTHBIE BOJHBI, BO30YXKIAMOIIME U TOAJEPKUBAOIINE KOlIeOaHUsl B PE30HATOPE. DHEPTHUs
DJIEKTPOMArHUTHBIX KOJICOAHUN OTOMpaeTCs uepes BhIBOJ «4» pe3oHaropa (puc.l), a camMu MOJEKYIIbI
aMMUaKa IpoJIeTaloT CKBO3b PE30HATOP, BO3OYIMB B HEM KOJIeOaHUSI.

3nech, B 00bEMHOM pe30HATOpe, MOJ JeHCTBUEM PaAMOBOJHBI JUIMHON 1,25 cM M mpOUCXOIuT
«cOpacbIBaHHE» MOJIEKYJION aMMHaKka CBOMX M3IIy4eHHS 3a CUET Mepexo/a ¢ BEPXHETro SHEPreTHIeCKOro
YpOBHS Ha HWKHHN ypoBeHb. CIEICTBHEM AITOTO SBISETCS M3Iy4YeHHUE PaJuOBONHBI. Ha BbIXOone re-
HEpaTopa MOKHO HaONMOIaTh KoNeOaHWs B paauovana3oHe HEOObIYaliHO BBICOKOW CTaOMIBHOCTH U
YaCTOThI CIIEKTPATIBHOTO COCTaBa (KocepeHmHoe WM POACTBEHHOE M0 MPOUCXOXKJACHUIO U3JTyUCHHE).

MonekysipHbIi TEHEpaTop Ha aMMHUaKe co3ziaeT Koyiebanus ¢ yactotou 23, 87 [T (rurarepi),
YTO COOTBETCTBYET JIMHE BOJHBI MpuMepHO 1, 25 cM. MoIIHOCTh Takoro reHeparopa O4eHb Maia H
cocTaBiseT coTele Aoau BT. [MaBHas 0cOOEHHOCTh MOJIEKYISIPHOTO TeHepaTopa Ha aMMHAaKe — BBICOKAS
cTabuIbHOCTH YacTOThI. [10100HBIN TeHepaTop MOXKET OBITh MCIIONIB30BaH B KAUECTBE CTAHIAPTa YaCTOTHI
— 3TaJOHA BPEMEHH.




Emé OGomnee BBICOKYIO CTaOMJIBHOCTh YacTOTHI MMEET T'eHepaTop Ha ITydykKe aTOMOB BOJOpOJa
(puc.3). OH oTinMuaeTcs OT TeHeparopa Ha aMMHaKe TEM, YTO JUIS CEJCKIUU BO30OYKACHHBIX OT
HEBO30Y)KICHHBIX aTOMOB HCIOJB3YETCSl HE IJIEKTPHUECKOE, a HEOIHOPOJHOE MacHumuoe nonie. JTa
HEO0X0AUMOCTh OOBSCHACTCS HATMYUEM Yy aTOMOB BOJIOPOJIa HEKOTOPOH HAMAarHMYEHHOCTU. TeM caMbIM
[0 THUIY CEJNEKIMH aTOMOB/MOJIEKYN BBISIBJIGHO [Ba THUIA KBAHTOBBIX TI'€HEPATOPOB — MAa3epoB. C
AIIEKTPUYECKON U MarHUTHOM CeNleKIel BO30YKIEHHBIX aTOMOB.

3anmoOMHMM: MarHuTHas U 3JIEKTPUYECKAs CEJIEKLUS - 3TO 0YEHb BaXKHOE CBOMCTBO, HY)KHOE UL
cemapaiuy JyXOBHBIX CYyIIHOCTeW mroneil (m Bceld Owocdepsl) pasHOM CTENEHHM COBEPLICHCTBA
(BO30YX/ICHUS) B 3JICKTPOMArHUTHOM TOJIe 3eMJIH.

i P Puc. 3. Cxema paGoThl
& 3 r\ Mmazepa Ha Bojopoje. [lokasaHo,
H 4To B KBapleBOH  KoJibe

¢ gl 2% e coOuparTCcs  aTOMBI  BOJAOPOAA,

OTIaBIIMEe CBOE  BO30YyXKICHUE
00BEMHOMY PE30HATODY.

IlosicHeHue K Ma3epy Ha BOJ0Opo/e, puc.3.

1 - xamuuigp, TO KOTOPOMY TOMAETCS MOJCKYISIPHBIM BOJOPOA, TA€ TMOJ JACHCTBHEM
BBICOKOYACTOTHBIX 3JEKTPUUYECKUX Pa3psAiOB MPOUCXOAUT PaACUICIUICHHE MOJEKYJbl BOJOpOJAa Ha JBa
aToMa ¥ UX BO30YyXJeHHe. 2 — MHOTONOJIOCHBI MarHUT-celeKTop. 3 - OO0BEMHBIN pe3oHaTop. 4 —
KBaplieBas Koy0a — HAKOMUTENb aTOMOB BOJIOPO/Ia, TIOKPBITAast H3HYTPH TOHKUM cjoeM (roporuiacta. 5 —
YCUITUTEINb AIEKTPOMArHUTHBIX U3ITy4eHHH, OTOUpPAeMbIX U3 Pe30HATOPA C TIOMOIIb. TETETbKH.

E“L%FI‘%WWE Puc. 3-A. Cxema pabotel Ma3epa Ha Bojopojae. [TokasaHo,
4TO B KBapLEBOH KOJOE COOMpAIOTCS aTOMBI BOJOPO/a, OTAABIIHE
cBOE€ BO30YXKeHHE 00BEMHOMY PE30HATOPY.

STORAGE

BULB

HeomHopoaHOe MAarHUTHOE TMOJ€ MPHKAMAET K  OCH
BO30Y)XJCHHbIC aTOMBl  BOJOPOAa U OTKJIOHSET OT OCH
' HEeBO30yXIeHHbIe. [l03TOMYy B OOBEMHBIH pPE30HATOpP BJIETAIOT
' BO30Y)X/JICHHBIC aTOMBbI BOAOPOJa M, OTIAB CBOE BO30YXKICHHE
T pE30HATOpY, TEHEPHPYIOT AJICKTPOMArHUTHBIC BOJHBI UIHHOW 21
. ,\:ﬁ ENTRANCE CM.
A il Ha 3ape co3maHusi MOJICKYJISIPHBIX T'€HEPATOPOB OCOOBIi
N HHTEpEC K TEME «IIOJOTPEBANCS» HEMOHSITHBIM SIBICHHEM B
::; ATOMIC paaMoNOKalMU. bBBUIO  3aMEYEeHO, YTO JaIbHOCTh  JCHCTBHUS
't BEAM PaIMOIOKATOPOB MOBBIIIANACH TI0 MEPE TOr0, KaK MOBBIIIATACH
o's pabodas yactoTa H yMCHbIIANach [UIMHA BOJHBL. Ho mpu
iSTATE JalbHEeHIIeM CHIKCHHH JUTMHBI BOJMHBI 10 1,25cM,  cBolicTBa
SELECTOR PaMOIOKATOPOB BHE3AITHO BHOBb YXY/IIIAJIHUCH.
=177 HYDROGEN BOJ‘II:IJ_IVI/IHCTBO CICIHATUCTOB CXOAMUIOCH HA TOM, YTO 3TOT
**%..1 DISCHARGE TAMHCTBEHHBIH  «IPOBal»  MPOMCXOAUT W3-32  PACCCHUBAHUS

pPaZMOBOJIH Ha MOJIEKYJIaX KaKUX-TO Ta30B, HaxXOJIIUXCS B
aTMocdepe,— BO3MOXKHO JJaXKe, BOASHBIX MapPOB.



Brociencteun 0ka3anoch, 4YTO «KBUHOBATHI» TYT MOJIEKYJIBI aMMHAKa, TOIO CaMOro ras3a, KOTOpbIi
paboTal B TEpBBIX KBAaHTOBBIX TIeHeparopax. Molekyiabl aMMHaka Iorjomand (a He paccerBaln)
U3JIyYEHUs Pall0JIOKaTOPOB, U JAIBHOCTh UX JEHCTBUS yMEHbLIANACh. 37ECh €LIE pa3 MOKHO OTMETHUTH
rIIyOMHY CBSA3€H MEXIy, Ka3ajaoch Obl, pa3pO3HEHHBIMU SIBICHUSIMH, HAMEK MPHUPOJIBI HA TO, YTO aTOMaM
U MOJIEKyJaM HY)XKHa DJHEpPrus Ui CBOEr0 CyLIeCTBOBaHUsA. M MOJIEKynbl amMMHaka «KyLIaJau»
PagvoOu3IydeHHUs PagHOJIOKaTOPA.

BcnomunMm ananorunuHoe siBienue B sxcriepumente Jlyu Ilactepa (1848 ron) npu nonydeHuu um
pe3ynbrata — IOSBJIICHHE MOJIIPU3ALUU CBETA IIOCIIE TOrO, KaK MOJIEKYJbl IABEJICBOKUCION HATpHM-
aMMOHHMHHOM COJIM OJHOTO BHJA 3aKpyTKM (OHU CYIIECTBYIOT B BHUJE JICBOIO U IPABOI0 KPYYCHHS)
CKYIIAIM M3JIYYCHHUS CBOCH MOJISIPU3AlMY U3 00IIEro moToka ceera. PaHee HEMoJIIpU30BaHHBIN CBET CTAll
MOJISIPU30BAHHBIM .

W y wuccienoBaTeneil mpUpojbl BO3HHUKIA W€, a HENb3s JU IMPHUCIOCOOUTH K TEHEpaluH
pPaIuMOBOJIH MMEHHO MoJIeKynay. Eciin  oHa moriomaer paauoBOJHBI, CTajJO ObITh, OHA MOXET UX U
u3nydate. M TOorma B pYKM 4YelloBeKa Imomnan Obl YIMBHUTEIbHBI TI'eHepaTop paJvoBOJH, HE
M0JIBEP>KEHHBII NIOJIOMKaM, CTApEHHIO, BCEr/ia paboTaIONMil POBHO M YCTOHYMBO. YUUTHIBAsK KBAHTOBBII
XapakTep MPOLECCOB U3IIyYEHUs, UCCIEA0BATENN CTaId TOBOPUTH O KBAHTOBOM I'€HEPATOPE.

Yro mpou3oiaéT, €Ciau YacToTa BHEIIHETO 3JICKTPOMArHUTHOTO MOJIs (3JICKTPOMArHUTHOW BOJIHBI)
COBMAJET C YAaCTOTOM CHEKTPAIbHBIX JIMHUH aTOMOB? BO3HHMKHET BBIHY)XKIEHHOE WIM MHIYLIHIPOBAaHHOE
usnydyenue. M torpa y atoma/mMolsieKynabsl OyAyT JBa TUIA HU3IYy4eHUH — HOPMAaJbHOE MJIM CIIOHTAaHHOE
(coOCTBEHHOE) M BBIHY)KICHHOE WIIM MHIYIHPOBAHHOE. ATOM MpOSBISET ceOs KaK >KUBas CYyNIHOCTb:
CIIPOCHWJIH, OH OTBETHIL.

H.I'. bacoB u A.H. IIpoxopoB paGoTamu B 001acCTH MHUKPOBOJHOBOM pPaJUOCHEKTPOCKOINH.
YroObl MOBBICUTH YYBCTBUTEIBHOCTh CIIEKTPOMETPOB M HMX Pa3pelIalollyi0 CIOCOOHOCTh C IIEJIbIO
U3YYUTHh TOHKYIO U CBEPXTOHKYIO CTPYKTYPY MOJIEKYSPHBIX CIIEKTPOB, HYXKHO OBIJIO KaK MOYKHO OOJIbIIe
CY3UTh JIMHMIO TOTJIOUIeHUs Mosiekya. Y bacoBa u IIpoxopoBa BO3HMKIA pajuKaidbHas HJEsl JOOUTHCS
JTOTO SBJICHUSA IIyTEM H3MEHEHUs CaMOM CYLIHOCTM H3Yy4aeMOro Ipouecca, IPEeBpaTUB €ro us
MIOTJIONICHUS B U3iydeHue. pyrumu cioBamu, bacos u [IpoxopoB pelmiy npeBpaTuTh MOTIOMIAIOILYI0
PagvoOBOJIHBI MOJIEKYJY B MOJIEKYJISPHBIM TeHepaTop. BCE 3TO TOBOPUT O TOM, YTO MOJIEKYJBI — 3TO
BIIOJIHE PEAJIBHBIE )KUBBIE CYILIHOCTH, €CIIU UX MOXKHO HAYyYUTh WM 3aCTaBUTh OTO JEJIATh.

IlocnenoBarenbHOE YMEHBIICHUE BOJIHBI MPUBOJUT K TOMY, 4YTO pasMepbl PE30HATOPOB,
IIPUMEHSAEMBIX B MHKPOBOJHOBOM [HAIla30HE, «YMEHBINAIOTCS YXKE HACTOJIBKO, YTO CTaHOBUTCS
HEOOXO/MMBIM HCII0JIb30BaTh BEChbMa MUHHUATIOPHBIE PE30HAHCHBbIE (OPMBI BEILIECTBA, ECTECTBEHHO
NPUBOJISIIUE K MOJICKYJIaM M 3ieKTpoHaMm...» (TayHc). Monekyibl 1 aTOMBI — 3TO PE30HAHCHBIE CHCTEMBI,
Ja K TOMY K€ OHM BCE KoyieOaTelbHble CHCTEMBI, a IOTOMY JKUBBbIC, HMEIOLIME CTPYKTYpY HaMSTH,
CHOCOOHYIO PE30HAHCHO OTKJIMKAThCS Ha SIBJICHUS BHELIHEH 3JEKTPOMarHUTHOU cpeabl. Hago moMHUTS,
YTO CKpEUIMBAaHHE IOCTOSHHOTO MAarHMTHOTO Mojs (HOJie CTPYKTYpHI JOJTOBPEMEHHOW NaMATH) C
NepeMEHHBIM MarHUTHBIM TI0JIEM (I0JI€ OPraHOB YyBCTBOBAHUS) CIY)KUT OCHOBOH SIIEPHOTO MarHUTHOTO
pe3oHaHca.

OOBEMHBIN Pe30HATOP HACTPAUBACTCA HA YAaCTOTY KOHKPETHOW CHEKTPAIbHOM JIMHUM CIIEKTpa
U3IY4YEeHUS KOHKPETHOI'O aToOMa/MOJEKYNlbl.  AHAJOTMYHO BOJOPOJAHOMY TEHepaTopy pabomaem
eenepamop Ha amomax ye3zus. MOJIEKYIsIpHbIE U aTOMHBIE KBAHTOBBIE I'€HEPATOPBI NPUMEHSIOTCS IS
TOYHOI'O0 OTCYETa BPEMEHU — B MOJIEKYJISIPHBIX U ATOMHBIX 4acax.

ITonsiTHe 0 cTaHAapTax 4YacTOTHI KOJIeOAHHI NPOCTPAHCTBA U BPEMEHH

CraHapapToM 4acToThl KOJeOaHWW  HA3bIBACTCS  YCTPOWMCTBO, MpPEIHA3HAYCHHOE  JUIA
BOCIIDOM3BENEHUS W  XpPaHEHHd €OUHMIBI 4YacToThl — Tepua. llog  BocnpousBeneHueM
(BOCTIPOM3BOMMOCTBIO) MOHUMAIOT TOYHOCTh, C KOTOpPOW OyJeT MOoJyd4aThCs OJHA M Ta K€ YacToTa
KOJICOAHMI MPH KaXXIOM BKITIOUYCHHH JAHHOTO CTaHaapra (reHeparopa CHIHAJIOB) WM CTaHIAPTOB IPHU
nepexojie ot obpasia Kk o0pasily JaHHOTO THIIA.

XpaHeHneM 4YacToThl (XpaHCHUEM 6peMeHUu U HNPOCMPAHCIMEA) HA3BIBAIOT COBOKYITHOCTH
CpeACTB W JEHCTBH, OOECIEeYMBAIOIIMX BO3MOXKHOCTh TMOJYUEHHS MOYHO20 3HAYEHUS YACMOombl

! ITerpos H. B. CBETOMBP. Csero-marantobnonornueckuii purm >xusau Beenennoit. CII6.: M3n. MenunuacKas npecca.
2006. —.283.



KosebaHuil B J000H MOMeHT. CTaHAapThl YacTOThI U BPEMEHH SIBJISIOTCS 00pa3lOBbIMU MepaMu U T10
METPOJIOTHYECKON HepapXuu 3aHUMAIOT BTOPOE MECTO IOCJE MEPBHUYHOIO 3TAOHA, KOTOPBIM SIBIISAETCS
CKOpOCTh BpallleHus 3eMJIM BOKPYT cBoeil ocu. Cmanoapmel wacmomsl u épemenu UCNOJIb3YIOTCH B
KayecTBe Pa004YuX ITAJTOHOB U 3TATOHOB-KOMUN B METPOJIOTUYECKUX U3MEPEHUSX.

EctecTBeHHbIM a0COJIIOTHBIM 3TAJ0OHOM BpeMeHH, MO0 KOTOPOMY HACTPaHBAIOTCS Bce
KBAHTOBbIe T'€HEPATOPbI 4YaCTOT, sIBJseTcs Nepuox oOpameHus 3emiau Bokpyr ocu. CekyHna,
OCHOBaHHasi Ha ATOM JTaJIOHE, NpuHUMaeTcsi paBHoW 1/86400 cpenHUX COJTHEYHBIX CYTOK Ha MEpHIUAHE
I'puaBuya. Bpemsi, ocHOBaHHOE Ha aCTPOHOMHUYECKUX HAONIOJCHUSAX KAXKYIIErocs JABMKEHHS CBETHII IO
HeOOCBOTy, Ha3bIBACTCS BCEMUPHBIM BPEMEHEM.

Jlo 50-X roJIoB TEKYIEro CTOJETHUS B KA4eCTBE MEp YacTOThl HCIIOJIb30BAIKUCH T'€HEPATOPBI C
Keapyesoli cmabunuzayueti, Tak Ha3pIBaeMble KBapIieBble yachl. CTaHIapThl YaCTOTHI PaIN0IMaNa3oHa 1o
NPUHLUIY JEHCTBUA OBIBAIOT K6apyesvie U KBAHTOBBIE. KBapIl MHUPOKO HUCIOIB3YETCsl B CTAOMIN3ALIUU
YacTOThl PAJUOTEXHHUUECKUX YCTPOMCTB — KOJIEOATENbHBIX KOHTYPOB. BO3MOXXHO, YTO MO 3TOW Ke
NPUYMHE MHOTHE MUHEpaJbl 3eMII HUMEIOT B CBOEM COCTaBE KBapII.

B Hacrosmee BpemMs B KayecTBe paboyero BeHIeCTBA B KBAHTOBBIX TIeHepaTopax
UCTOJB3YIOT 1IE3UH, pyOuuii 1 BOIOPOJ, TO3TOMY KBAaHTOBbIE CTaHAAPThl YacTOTHl  HAa3bIBAIOT
COOTBETCTBEHHO ye3uesbiMu, pyououesubimu u 6000pooHbiMu. B KauecTBe 3TaioHa BpeMeHH B 1 cekyHay
MEXIyHApOJAHBIMH COTJIAIICHUSAMU TPUHAT MHTEPBAJ BPEMEHH, 3a KOTOpeld mpoucxoaut 9 192 631
770 nmepuoI0B  M3IYYEHUs,, COOTBETCTBYIOLIETO MEPEXOAY MEXIY JABYMs CBEPXTOHKUMHU YPOBHIMH
OCHOBHOTO COCTOSTHHS aToMma Iie3us-133. PezonancHas yactora nesus-133  pasaa 9 192 631 770 I,
pe3oHaHCcHast yactoTa pyounus-87 cocrasisier 6 834 682 608 ', y aromapHOro BOAOpoAa pe30HaHCHas
yacToTa camas crabuibHas u cocrasiasger 1420 405 751,6 I'n.

OTH 4YacTOTHI OINPEIEISIOTCS aTOMHBIMH TOCTOSHHBIMHM BELIECTBA M IOTOMY XapaKTEPH3YIOTCS
BBICOKOM CTaOMIBHOCTBIO, BOCTIPOU3BOAUMOCTBIO U TOUHOCTBIO. Bece OHM SBIIAIOTCS STaJIOHAMU BPEMEHU
B 1 cexkynny. CaMblMH TOYHBIMH SIBJISIIOTCS CTaHIAAPTHl YacTOThl HA OCHOBE aTOMOB Bojaopojaa. B
OpUpoJie CeMb TUIIOB aroMOB Bojopoaa (mo uwciny 7 1BeroB crnekrpa CBera) —SBISIOTCS TeM
KaMepTOHOM, WH(POPMAIIMOHHBIMU MaTpPUIAMM, IO KOTOPbIM HACTPaMBAIOTCA BCE aToMapHbIE (OPMBI
BemiecTBa. ATOM BOJOpOJAa SIBISIETCS HW3HAYAIbHBIM aTOMOM BpPEMEHHM M aTOMOM MPOCTPaHCTBA,
MOCKOJIbKY MMEHHO BOJIOPOJI B Iape ¢ HEUTPOHOM (IEHTepHii) JICKUT B OCHOBE (POPMHUPOBAHUS BCEX SiIEP
aTOMOB ()OPM BEIIECTBA.

KBaHTOBBIMH CTAHIAPTAMH YAaCTOTHI SBJISIOTCA TaKWE YCTPOWCTBA, B KOTOPBIX IJII TOYHOTO
M3MEpEHUsl YacTOThl KOJeOaHUN W JIsi TEHEepPUpPOBAHHS KOJeOaHW ¢ BechbMa CTaOWIIBLHOW YacTOTOM
UCTIOJIb3YIOTCSl KBAHTOBBIE MEPEXObI aTOMOB U3 OJHOTO HEPreTHYECKOE COCTOSTHUS B Apyroe. Ha atom
NpUHIIKIE Pa0OTAIOT BCE MOJICKYIISIPHBIE/aTOMHBIC (KBAaHTOBBIE) T€HEPATOPHI.

KBaHTOBBIE CTaHIAPTHI YaCTOTHI MPHUHSTO pa3AeisaTh Ha JIBa KJIacCca — aKTHUBHBIC U MTaCCUBHEIE. B
AKTHBHBIX T'eHepaTopax KBAaHTOBBIC MEPEXOJbl aTOMOB M MOJEKYJl HEHNOCPEICTBEHHO MPHUBOAAT K
U3IYYCHUIO HMMHU 3JIEKTPOMArHUTHBIX BOJH, YacTOTa KOTOPBIX CIYXHT CTaHAApTOM MIIM OMOPHOM
yactoToil. Takue mpuOOpsI Ha3BIBAIOTCS TAK)KEe KBAHTOBBIMU T'€HEPATOPaMH, HallpUMep, FeHepaTop CBeTa
— Jla3ep, WIK Ma3ep Ha OCHOBE aTOMOB BOJOPOJa. B maccMBHBIX KBAHTOBBIX CTaHJApTax 4YacTOTHI
u3MepseMasi 4acTtora KoJieOaHUH BHEIIHETO0 TI'€HepaTopa CpaBHUBACTCA C YacTOTOW KosieOaHui,
COOTBETCTBYIOIIUX OMpEACIEHHOMY KBAaHTOBOMY Iepexojy BBIOPaHHBIX aTOMOB, TO €CTh C YacTOTOH
OTJICNIbHOM CIEKTPAITLHOW JTUHUMU.

KBaHTOBBII ~ CcTaHIApT 4YacTOTHl ONTHYECKOI'O JHara3oHa MPEeACTaBISIOT cOoOOH Ja3zepsl, B
KOTOPBIX MPHUHATHI CHENMAJIbHbIE MEpHl A CTAaOMIM3AIlMM YacTOThl MX M3JIyYCHHS; MO CPaBHEHHUIO C
KBAaHTOBBIMHU CTaHJApTaMM YacTOTHI PaJHOHAana3oHa UMEIOT BaXXKHbIC MPEUMYILECTBA: 00Jee BBHICOKYIO
CTaOMIIBHOCTh YaCTOTHI, BO3MOYKHOCTh CO3/IaHHS B OJTHOM IPHOOPE ITATOHOB YaCTOTHI (TO €CTh BPEMEHH)
U JumHbl (MHTEp(EPOMETPUIECKIE U3MEPEHHUsS UIMHBI BOJIHBI). OCHOBHBIM 3JIEMEHTOM OINTHYECKOTO
CTaHJapTa YacTOTHI SIBIISICTCA Ta30BbIi Ja3ep, paboTarOMUi B CIICIIHAIBHOM PEXKHIME.

[TosToMy B peanbHbIX ycioBusx 3emian CBer ConHIA SBISIETCS MPOrPaMMOM MocTpoeHus: popm
BellecTBa Ha (JOHE CTAMOHAPHOM (POTOHHOU CPe/bl MEKIUIAHETHOTO TTOJIS.

[Tpu omeHke cBeaeHMN O HECTAOMIBHOCTH YacTOTHI CIMAHOApMA Yacmomul HAJl0 UMETh B BUY,
YTO JJIs1 JOCTOBEPHBIX U3MEPEHUN CTAaOMIBHOCTH C OLIEHKOH JTOBEPHUTEIHHOTO MHTEpBAJA JIOJDKEH OBITH
MCII0JIb30BaH B Ka4eCTBE ITATIOHHOTO MCTOYHHK Koyiebanuii Ha 1 — 2 mopsaka Ooyiee CTaOWIBHBIN, YeM
U3MEPSEMbIi, YTO HEBO3MOXKHO IS TpPENEeIbHO CTaOWIBHBIX HCTOYHHMKOB. IloaTOoMy cBepxmabie
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HECTaOMJIBHOCTU YacTOThl M3MEPSAIOT O OHEeHUsAM KoieOaHWi HE3aBUCHUMBIX W OJMHAKOBBIX I10
KOHCTPYKLIMU T€HEPATOPOB, HAXOAAIINXCS B OJIMHAKOBBIX BHELTHUX YCIOBHSIX.

Bce arompl XMMHUYECKHX D3JIEMEHTOB C YJOBOJICTBHEM MPHOOPETAIOT aToOMbl BOJOpOJa B
YCIOBHSAX CO3JaHHMS MOJCKYIAPHBIX CHCTEeM. BomopoaHble reHepaTopbl — Ma3epbl 00eCeuuBaoT
HAuOOJBIINYIO JOJITOBPEMEHHYIO CTAOMIBLHOCTh YaCTOTHI — 10 10™/rox, uesnesbie CTaHAApThI — 70 5
-10""%/rox, py6umuessie go +5 - 10™/rox, kBapuessie — no 5 - 10™/rox.

[Tpunuun pa®oThl 11€3UEBOro U PyOHIMEBOTO CTAHIAPTOB YACTOTHI 3aK/IIOYACTCS B PE30HAHCHOM
NOTJIOIEHUH AJIEKTPOMAarHUTHBIX BOJIH CBEPXBBICOKHUX 4acToT B ay4e
aTOMOB L1€3Us1 WIN PYOUIUSI COOTBETCTBEHHO.

[MpuHnun  paboTel  8000p0OHO20  cmaHOapma  3aKIIOYaeTCs B BO30YKIEHHUHM JIy4OM
(my4KoM) aTOMOB BOJIOPO/Ia HE3aTyXaMIUX Kojiebanuii B 00bEMHOM pe3oHaTope (puc. 3) coOCTBEeHHast
4acToTa KOTOPOIO paBHA YacTOTE IEPEX0/a MEXAY SHEPreTUYeCKMMM YPOBHSIMM aTOMOB BOJIOpOJA.
Taxkum 06pa3oM, 11e3UeBBIN U pYOUINEBBINA CTAaHAAPTHI YACTOTHI ABJIAIOTCS NACCUBHLIMU, OHU TIOTJIOIIAIOT
U3IYYEHUs, @ BOAOPOAHBIN — akmusHbiM, OH U3JTy4aeT, BO30yKaas kojaeOaHust B 00bEMHOM pe30HaTope.

AKTHBHBIM KBaHTOBBIM CTAaHJApPTOM 4YacTOThl Ha3bIBAa€TCsl TaKOW CTaHAAPT, B KOTOPOM B
KaueCTBE  OINOPHOM  HUCIOJIB3YETCA  Yacmoma  U3MYY4eHUs 31eKMpPOMACHUMHbIX 60JIH OJHOTO U3
HHEPTreTUYECKUX MEePEeX0/I0B aTOMOB;, B aKTMBHOM CTaHJIApTE B KAaueCTBE CTAOMIIM3AaTOpa HUCHOJIBb3YETCs
KBaHTOBBIH cenepamop. IloaTomMy aToM BOAOpoja SBISIETCA TEM KaMEPTOHOM, II0 KOTOpPOMY
HACTPanBAIOTCS PE30HAHCHBIE CUCTEMBI BCEX IPYIUX aTOMOB.

ITaccMBHBIM KBAaHTOBBIM CTaHJApTOM YacTOThl HA3bIBAETCSl TAKOM CTaHIapT, B KOTOPOM B
KAaueCTBE OIIOPHOM HCIIOIB3YETCS YAcmoma NO2NOWEeHUs JIeKMPOMACHUMHBIX G60JIH  OOHOTO U3
SHEPTreTUYECKUX MEePEX0J0B aTOMOB; B MACCUBHOM CTaHAApTE B KAUECTBE CTAOMIIM3ATOPa HUCIOJIb3YETCS
KBAaHTOBBI JUCKPUMHUHATOp. JIMCKPUMHMHATOP — YCTPOWCTBO, B KOTOPOM IIPOM3BOJUTCS CPaBHEHUE
OJTHOTO M3 TapaMeTpoB — 4YacTOThl, (a3bl, AMIUIUTYIbl CUTHaJa — C AHAIOTMYHBIM IApPaMeTPOM
CTaHJIAPTHOI'O CUTHAJa, 3TaJOHa.

[loBTOpUM, 4YTO COBPEMEHHBIM JSTAJIOHOM  H3MEPEHUS BPEMEHHM CIYyXaT aTOMHBIE Yachl,
MCIOJIB3YIOINE MPUPOJHYIO YACTOTY COOCTBEHHBIX HE3aTyXaIOIUX KoJeOaHW TeX MU UHBIX aTOMOB.
Takue dvacel cOCOOHBI HM3MEPSATh HMHTEPBAIBI BPEMEHU C TOYHOCTBHIO 10'16ceKyH;[H. Ho B cortmix
nabopaTopHii MUpa OJTHU U Te ke aToMHbIE Yackl oka3biBaloT PASHOE Bpemsi, MOCKOIBKY OJTHU U T€ K€
aTOMBl BEOyT ceOsl MO-pa3HOMY B Pa3HBIX KIMMAaTHYECKUX YCIOBMSAX, B Pa3HOW 3IIEKTPOMArHUTHOMN
cpene. OTO MOATBEPXKAAET UICH0 KUBBIX aTOMOB.

MeTpooruueckoii OCHOBOM €CTECTBEHHBIX HAayK SIBIISIETCS YHUBEpCAJIbHAs IIKaja BPEMEHU M
BBICOKasi TOYHOCTh HM3MEpEHHs] HMHTEpBajoB BpeMmeHH. COBpeMEHHOE aTOMHOE BpeMsi Oepercs Kak
ycpennénHoe nokaszanue 6osee yem 200 MHIUBHIyaTbHBIX aTOMHBIX yacoB B 50 ymaboparopusix Mupa.
Cam @akr, uyro yactoTa KojeOaHWW OJHMX M TEX BHJIOB aTOMOB pa3Has B Pa3HbIX MecCTax 3eMIIH,
MOKa3bIBaCT HAIMYKME BHYTPH KaXXJIOTO aTOMa CTPYKTYpbI MaMsTH, oOecrnedyuBaromeil mpucnocoodaeHue
XKUTh B pa3HbIX yclnoBusx. Kpome Toro, 3ToT (akT roBOPUT O TOM, YTO KaKIBIH aTroM — 3TO >KUBas
KoJiebaTeNbHAs CUCTEMA, UHOUBUOYATbHOE NPOCMPAHCME0 KOCOAHU.

Ilo curHanam ycpenHEHHOW IIKajabl BPEMEHM pacCUUThIBaeTCs HiKana «KoopauHalMOHHOTO
BCEMHUPHOTO BpeMeHn». OTHOBPEMEHHO PAaCCUMUTHIBAETCS aOCOIOTHAs IIKana «3eMHOTO0 BPEMEHH» Kak
ecmecmeenHblll IMAaloH 8pemeHy COTIACHO HAOMIOJCHUSAM 3a 3BE3/1aMU NPHU OIpPENeIEHHON CKOPOCTH
BpamieHust 3eMiau BOKpyr cBoeil ocu. Co3naHHass TakuM oOpa3oM OJHOpPOJHAS IIKala BpPEMEHH,
TOKJIECTBEHHAs HCTUHHOMY MAaTeMaTHYeCKOMY BpeMEHM 10 HbIOTOHy, HHMYEro He TOBOPUT O
¢u3nUeckoM Xojie BpeMEeHH, U He CrocoOHa OTBETHTh Ha BOMPOC, YTO MPOUCXOAWIO B MPOILUIOM, YTO
CTaJO TMPHUYMHOM COOBITHI HACTOSIIEr0 BPEMEHH, 4Yero cieayeT oxuaath B Oyaymem? K kakoif
KOHEYHOM 11eJIM BeAET BpeMs, U, 4TO, COOCTBEHHO ToBopsi, mpezcrasiser coboit BPEMS? CoBpemenHas
METO/IMKA TPUMEHEHUS! KBAHTOBBIX TI'€HEPATOPOB CTAHIAPTOB BPEMEHHU IO3BOJIIET TOJIBKO H3MEPSATh
KYCOUKH MJIM MHTEpBaJIbl BpeMeHH. Boixoa u3 manHoro tynuka npezcrasienus o BPEMEHU o6o3nauen
COBEpILIEHHO OTYETIMBO PUTMOM KOJI€OaHMH NpU B3aUMOJECWCTBUHM BEIIECTBA C H3IYYCHUSMH, UTO
CHOCOOCTBYET MOHMMAHUIO X0/1a 3BOIIOIIMOHHOTO Mpolecca Bo BeeneHHo.

Tem He MeHee, COBpEMEHHas TEXHOJIOTHUS H3TOTOBJIEHMS KBAaHTOBBIX IE€HEPATOPOB BPEMEHU
MO3BOJISIET MMOHATH, YTO 3HAYAJILHO BPEMsI CBS3aHO C YaCTOTOM COOCTBEHHBIX HE3aTyXaIOMIUX KoJeOaHui
UH(OPMAIIMOHHBIX MAaTPHIl HA OCHOBE aTOMOB BOJIOpo/ia (CEMU TUIOB U IBYX HANpaBJICHUH BPAIICHHS).
Ha ux ocHoBe chopMUpPOBAINCH U MOCTOSIHHO (POPMUPYIOTCS, TJ€ 3TO HEOOXOAWMO, BCE OCTaJIbHBIE
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aTOMbl XMMHUYECKUX 3JIEMEHTOB, BKJIOYas aTOMbl pyOHIUS M II€3Hsl, UCIOJIb3yeMble B aHAJOTHYHBIX
reHepaTopax BpEeMEHH.

CTpyKTypHO HM30TOIN BOJOpOAa — AedTepuit (BOJOPOA IUIIOC HEHTPOH) — BXOJUT Ha IpaBax
aumons (AaHTEHHBI sl paOOThI C U3IYYCHUSIME) B COCTAaB KaXOTO sApa aToMa B Pa3HOM COOTHOILCHHH,
4YTO MpPUAAET KAaYeCTBEHHBIE CBOWCTBA (aTOMHBIC MOCTOSHHBIC) KAKAOMY aTOMy. DTO O3HA4yaeT, 4To
HCTOKOM BPEMEHH BCEX COOBITUIN B MPOILJIOM JOJKHBI OBITH HEKHE COOBITHS HA aTOMapHOM YpPOBHE, U, B
IIEPBYIO O4Yepelb, HA YPOBHE aTOMOB BOAOpoAa. VIMEHHO aTOM BOIOPOJa SBISAETCA CaMbIM TOYHBIM U
CaMbIM aKTHBHBIM KBaHTOBBIM I'€HEPATOPOM YacCTOThI KOJIeOaHUN M BpeMeHU. Bces aBosonus KU3HA BO
Bcenennoil Hayanach ¢ MOMEHTA TIOPOXKACHHS CEMH TUIOB (IO YHCITy LBETOB crekTpa CBera) aToMOB
BOJIOPO/Ia HEHUTPOHAMH, KOTOPBIC SIBISIOTCA DJEMEHTAaMH OOIIeH CTPYKTYpbl T€HETHYECKOH MaMsTH
nentpa (sapa) Bcemennoit. Tak BOJOpOX CTall TeM KaMEPTOHOM, IO KOTOPOMY HACTPauMBalOT CBOU
rapMOHUKHU Bce (POPMBI BELIECTBA, TBOPUMBIE COITIACHO MPOIIECCy MBIIUICHUs TBOPAIIEro MpUHLHUIIA.

KocMHnuyeckne KBAaHTOBBIE Ir¢HEPaATOPLI - Ma3€phbl

W3navanbpHO, mMocie M300peTeHHs, CUUTAIOCh, YTO Maszep — YHCTO YEJIOBEYECKOE TBOPEHHE,
OJIHAKO TI03KE AaCTPOHOMBI OOHAPYXKHIIM, YTO HEKOTOpble W3 JAIEKUX TallakTUK paboTaloT Kak
UCTIOJIMHCKHE Ma3epbl — FeHepaToOphbl PaJHOBOJIH B KOCMOce. B orpoMHBIX ra30BbIX 00Jiakax, pa3MepoM B
MWJITHApAbl KHUJIOMETPOB, BO3HUKAIOT YCIOBHS Uil TEHEpalud, a HCTOYHHUKOM HAKauyKU CIIY)KUT
KOCMHMUYECKOE u3NydeHue. Tem caMbiIM B KOCMOCE TIPOMCXOIMT HEMpPEpbIBHOE  YCHIIEHUE
MH(POPMAIIMOHHBIX TTOTOKOB, (POPMHUPYIOLINX >KMBOH Mpoliecc. MoJeKyspHble FeHepaTophl MOKA3bIBAIOT,
YTO aTOMBI U MOJIEKYJIBI — 3TO KMBBIE KOJieOaTeNbHbIe CUCTEMBI, Ja K TOMY ke emé u pazymHble. OHU
KOHTAKTHPYIOT C pa3yMHBIMHU HOJISIMH KOCMOCA.

B 1965 r. (X. YuBep u nap., CIIIA) Obuto OOHAapyXeHO, YTO B CIEKTPaxX pPaIHOH3IydCHUS
HEKOTOPBIX UCTOYHHKOB (TymaHHOCTH OpuoHa, Ctpenen; B2, W3, W49 u n1ip.) 04eHb HHTEHCHUBHBIE Y3KUE
JVMHUM U3JTy4eHHUsT Ha JIuHe BoJHbI A = 18 cm. IlepBoHauanbHO mojaraiu, 4yTo 3TH JUHHUU MOPOXKICHBI
KaKUM-TO HEU3BECTHBIM, HO IIMPOKO PACIPOCTPAHEHHBIM B KOCMOCE BELIECTBOM, KOTOPOE J1a)Ke Ha3Ballu
“mHucTepuyMOM”, HO JajbHEWIIMe HCCIIEAOBAaHUS TOKa3alH, YTO JIMHUU MPUHAIJIEkKAT MEXK3BE3IHOMY
runpokcmity OH, a ux aHomanbHbIe CBOMCTBa OOYCIOBJIEHBI Ma3epHbIM MEXaHU3MOM H3IyueHus. B
JanpHeimemM ObTM OOHapy)XeHbl KOCMHYECKHME Ma3epHbleé HMCTOYHMKM Ha mnapax Boael HoO, Ha
MoJekynax okcuaa kpemuus SiO, mermnoBoro cnmpra CH; OH u ap. Bcee kocmuyeckue Mmasepsl
UCTIOJIb3YIOTCSl B KaueCTBE 3TAJIOHOB YaCTOTHI, OOECleunBas TEM CaMbIM O€3yKOPHU3HEHHYIO TOUYHOCTh
nocTpoeHus (hOpM BEILECTBA.

HNuayuupoBaHHoe M3JIy4eHHe, IMPEJCTaBisioniee coO0il OCHOBY ACHUCTBHS Mas3epa, SBISETCS
OoOpaTHBIM MPOLECCOM IO OTHOLIECHUIO K TOIVIOIIEHHIO 3JEKTPOMArHUTHBIX BOJH HJIUM (OTOHOB
aToMHbIMU cucteMamu. Korma ¢oToH morjomaercss aromMoM, 3Heprus (GOTOHA MEPEXOAUT BO
BHYTPEHHIOIO 3JIEKTPUYECKYIO0 SHEpruio aroMa. ATOM B 3TOM Cllyyae HEpEeXOAUT B BO30YKICHHOE
KBaHTOBOE cocTosiHMe. [lo31Hee OH MOXKET CIIOHTAaHHO M3JIy4UThb 3Ty JHEPruio, usiydas (OTOH U
BO3BpPAILasiCh B OCHOBHOE MJIM B HEKOTOPOE MHOE MTPOMEKYTOUHOE COCTOSTHUE.

B mponomkenue mnepuosaa, Koraa aToM emie BO30YXKAEH, OH MOXKET ObITh NPHHYIUTEIHHO
3acTaBiieH M3Iy4uTh (OTOH. B pe3ynprare mpumieqmuuii co CTOPOHbI (OTOH MM BOJIHA IOJIy4arOT
npupalnieHie 3Hepruv 3a cuér (oToHa OT JAaHHOTO BO30YyxIEHHOro aroma. Haubonee BaXHBIM U
IpUMEYaTeNIbHBIM SIBJISIETCS TO, YTO BOJIHA, BBIHYXK/IEHHO M3JIy4Y€HHas aTOMOM, HaXOJHUTCS TOYHO B TOH
ke (asze, UTO U MepBOHAYAIbHAS BOJHA, MPHIICAIIAS CO CTOPOHBI (M3BHE), KOTOPYIO HAZ0 YCHIIUTh. JTO
sBJICHHME — Haubosee CYIIeCTBEHHBbIH MOMEHT CaMOro NpHUHIMIIA Ma3epa/ia3epa J0ObIX pa3MepoB, B
TOM YMCJIE U Ma3epa KOCMHUYECKOro maciuraba, Maszepa 3emis + JlyHa.

Hannune xocmuueckux cucteMm, paOOTalOLIMX Ha MPUHIMIIE KBAaHTOBOTO TI'eHeEpaTopa Masepa,
MOKa3bIBaeT, YTO IOMHUMO OOBEMHBIX PE30HATOPOB CYIIECTBYIOT PE30HATOPbI OTKPHITOrO THUIIA,
KBa3HoNTHUYECKHE cucTeMbl. OHM BO30YKAIOTCS TaK ke, Kak U 00bEMHBIE PE30HATOPBI.

Tak, Hanpumep, B DJEKTPOHMKE MHKPOBOJIHOBOTO JAMama3oHa sl  BO3OYXKIECHUs
KBAa3MONTHUYECKUX CHCTEM B OCHOBHOM HCIOJB3YIOTCS paJAMallMOHHBIE 3(PEKThI, KOTOpble BO3HUKAIOT
IpU JIBUKEHUU 3apsDKeHHBIX dacTull. K takum saddextam oTHOCATCS n3nydyenue BaBunosa-UepeHnkoBa u
NEepeX0IHOE M3IIyYEHHMs], a TaKKe WX Pa3HOBHIHOCTH: MHIYLIMPOBAHHOE M3NydyeHue, uzinydyeHue CMmura-
[Mapcemia (ero emé Ha3bIBAIOT Ougpaxyuornvim uziyyeruem). JndpakiuuoOHHBIM €ro Ha3BaU MOTOMY,
YTO MPHU CBOEM JBIM)KEHUM 3apsDKEHHasl yacTUIa BCTPEYAaeT Ha CBOEM IYTH Pa3HbIE MPEMATCTBUS WM
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HEOJHOPOJHOCTH CpeAbl CBOEro JBWXKEHUSA. M, UTOOBl HE CTOJNKHYTbCS C HUMH, 4YacTHIla
NPUTOPMAKHUBACT U OOXOIUT MPEIATCTBHE, M3JIydasi IPH ATOM 3JIEKTPOMArHUTHbIE BOJIHBI. YeMm OoJble
TaKUX HEOTHOPOTHOCTEH (MPENATCTBUI), TeM OOJIbIlIe H3TyUSHH TPATUT caMa YacTHIIA.

Wznydyenus tuna BaBmiioBa-UepeHKOBa U TaK HA3bIBAEMOE nepexooHoe u3nyueHue, a Tak Ke UX
Pa3HOBUAHOCTH, THUIIA UHAYLIMPOBAHHOE MU3ilyuyeHue, usinydeHue Cmura-llapcesnia, Ha3pIBa€MOro Tak xe
IU(QPaKIMOHHBIM H3JTy4YCHHUEM, TOSBISIOTCS MPH JABMKEHHM 3apsHKCHHBIX YacTHIl B PA3HBIX Cpeax.
Tak, nanpumep, 3¢¢dext YepenkoBa — BaBuioBa mHposBIsSeTCs B NPO3PAYHBIX JKUIKOCTAX B BHJE
roixyooBaToro cBeueHus. OHO BBI3BAHO AIIEKTPOHAMHM, IBIKYLUIMMHCS B JUAJICKTPUYECKUX Cpeaax
(cpenpl, KOTOPBIE CIIOCOOHBI K AIIEKTPHUESCKOH MOJSPU3AIMH) CO CKOPOCTSIMHU, MPEBBILIAIOIIMMHU (a30BYIO
CKOPOCTb CBETa B JIAHHO Cpejie, OHa JK€ CKOPOCTh CBETa B JaHHOMW cpeze (WM He TpYNIoBas CKOPOCTh
CBETA).

ITony4eHHOE H3Iy4eHUE MOJIAPU3OBAHO, BEKTOP DJICKTPUYECKOIO IOJIS W3JIYy4CHHUsS HaIlpaBJICH
BJIOJIb HAIIPABJICHUS JBWXEHHs JJIEKTPOHOB. Hu npumecu, HU BapualuMu TeMIepaTypbl Cpenbl, Ine
JIBUKETCSI TAaKOM DJJIEKTPOH, HE BIHAIOT Ha cBedyeHue. (Cuuraercs, 4TO CBET H3JIy4aeTCs CaMUM
JBIKYIIUMCS  JIEKTpoHOM. Da3zoBas CKOPOCTb CBsi3aHA C  JIUIJIEKTPUYECKOM W  MarHUTHOU
IIPOHULIAEMOCTBIO TOM CPEJIbl, IAE ABUKETCS 3apsKCHHAs 4acTULA!

Vo =c/ €U , rme Vi - pazosas ckopocts.

dazoBasi CKOPOCTb MOXKET OBITh PE3KO H3MEHEHA CO3JaHUEM CpeAbl U3 TMEePHOIUYECKHX
HEOTHOPOJHOCTEH, U B 3TOM CIydae MOKHO JaKe JOCTUYb H3Iy4YeHUs 0e3 MUHHUMAaJIbHOH CKOPOCTH
4acTHll, siBJIeHUe, n3BectHoe Kak 3ddexkr Cmura—Ilepcenna. B Gonee crnoxHON mepuoaudeckoil cpene,
TaKo# KaK (hOmoHHbII KpUCMAni’, MOKHO TAKXKe MOTydHTh MHOKECTBO JPYTHX aHOMATbHBIX S((EKTOB,
noo0HbIX D¢ dexty Uepenkona. Hanpumep, Takux Kak M3IydeHHE B OOpaTHOM HAIpaBICHHUM, TOTJA
Kak 00bIuHOE u3IyueHre YepeHkoBa 00pa3yeT OCTPBIN Yroj cO CKOPOCThIO YaCTHUIIH.

B cBoeil opuruHanbHOM paboTe HaJ TEOPETHMYECKMMM OCHOBaMH  H3iIydeHUs YepeHKoBa-
BaBunoBa, Tamm u @pank nucamu: “smo ceoeobpasznoe usznyuenue, o4e8UOHO, He Moxcem Oblmb
00bACHEHO KAKUM-TUO0 OOWUM MeXAHU3MOM, MAKUM KaK 63aumooeticmeue Oblcmpo2o 371eKmMpOoHa C
OMOENbHLIM AMOMOM UNU KAK PAOUAYUOHHOE PACCesHUe 2NeKmpoHo8 Ha amomuvlx saopax. C Opyzoii
CIOPOHbL, MO A6leHUe MOodicem Oblmb O00BACHEHO KAK KAYeCMEEeHHO, MAK U KOIUYeCmeeHHO, eClu
NPUHAMb 80 GHUMAHUE MOM (PAKM, YUMo INeKMPOH, OBUNCYULICS 8 cpede, U3YUalom ceem, oaxce eciu
oH 0sudcemcs pagnomepro. Ilpu ycnosuu, umo e2o ckopocms npesviuiaem cKOpocms ceema 6 cpeoe’ .

OpHako, CYUTAIOT HEKOTOpPbIE HCCIIEA0BATEINH, CYIIECTBYIOT HEKOTOpBIE 3a0IyXIEeHUS
OTHOCHUTENIbHO H3JIyueHHsl YepeHKoBa, HalpUMep, CUUTAETCs, YTO Cpela CTAHOBUTCS HIIEKTPUUYECKH
HOJIIPU30BAHHOM 3JIEKTPUUECKUM I0JIeM yacTullbl. Eciin yacTuia IBMKETCS MEJICHHO, TO BO3MYILEHUE
yInpyro pacciabnsercs oOpaTHO K MEXaHMYECKOMY DPaBHOBECHIO IO Mepe IMPOXOXKIEHHS YaCTHUIIBL.
OpHako Korja 4YacTHIla JBHXKETCS JOCTaTOYHO OBICTPO, OTpaHUYEHHAss CKOPOCTb OTKJIMKA CpeJibl
03HAUaeT, YTO B OCTABJISIEMOM CJIe/Ie 32 YAaCTHIIeH OCTAa&TCsl BO3MYILEHHUE, U SHEpPIus, CoJepraascs B
3TOM BO3MYIIEHHH, U3JIy4aeTcsl Kak KOTepeHTHas yJaapHas BoJHA. Takue mpeicTaBiIeHHs, CYMTAIOT OHH,
HE UMEIOT aHAJIMTUYECKONH OCHOBBI, TaK KaK 3JEKTPOMArHUTHOE M3JIy4€HHE HCITYCKAeTCs MPH JABHIKEHUH
3apsDKEHHBIX YacTULl B JAMIJIEKTPUUECKOM cpele ¢ CyOCBETOBBIMH CKOPOCTSMH, KOTOpbIE He
paccMaTpUBAIOTCS Kak M3ilyuyeHne YepeHKoBa.

Ho wu3nydeHus-To CymecTBYIOT, U MX He 00s3aTeNbHO Ha3blBaTh (DaMUIIBHBIMU MMEHAMH, WU
JienaTh OJHU U3Ty4eHUs] OCOOCHHBIMU B OTHOILIEHUM JPYTHX.

PacnipocTpanenHoii aHanmorueil siBisieTcs 3BYKOBOW yIap CBEPX3BYKOBOT'O CaMoJieTa WM ITYJIH.
3BYKOBBIE BOJIHBI, T€HEPUPYEMbIE CBEPX3BYKOBBIM TEJIOM, PACHPOCTPAHSAIOTCS CO CKOPOCTBIO CaMoro
3BYKa; TaKUM 00pa3oM, BOJHBI PACIIPOCTPAHSIIOTCS MEUIEHHEE, YeM YCKOPSIOIUNCS 00BEKT, 1 HE MOT'YT
pacrpoCTpaHAThCs BIEPEN OT Tesla, BMECTO 3TOro oOpasys ynapHbli (QpoHT. AHAJIOrMUHBIM 00pa3oM
3apsHKEHHAs YacTHIIA MOXKET T€HEPUPOBATH JIETKYIO YAAPHYIO BOJIHY IIPU MPOX0XKJICHUH Yepe3 U30IATOP.

2 DoToHHEIH KpUCTAJIT — 3TO TBépHOTeJ’ILHaH CTPYKTYpa € NICPpUoANICCKU I/ISMCHHIOHIGﬁCH Z[I/IBJIGKT‘pPIquKOﬁ MMPpOHNIAEM OCTBIO
WK HCOAHOPOAHOCTBIO, MCPHUOJ PACIIONIOKCHUA KOTOPBIX CPABHUM C HJ’IPIHOfI BOJIHBI cBeTa. JIrobas HCOAHOPOAHOCTD B
(bOTOHHOM KpUcCTajic CHOCO6CTBy€T COCPCAOTOUYCHUIO DJICKTPOMATrHUTHOI'O TOJISI B 9TOM HIPOCTPAHCTBE, U 3/ICCh
(bOpMI/IpyIOTCH MHKPOPE30HATOPLI WM BOJTHOBO/BI.
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Wznyyenue YepeHkoBa OyneT HaOMIOAThCS M B TOM Cllydae, €ClIM 3JCKTPOHHBIM MOTOK Oyner
JIBUTAThCSl HE TOJBKO B CIUIOIIHOM cpene, HO M B BOJM3M Cpelbl HAa PACCTOSHUU TOPSAIKA JUTHHBI
W3J1y4aeMOU BOJIHBI.

B cimydae xmaccuueckoro wusimydeHuss UepeHKOBa IIpeAIonaraercs, 4ro cpelna, B KOTOPOH
BO3HHUKAET U3JIyYCHHUE, SIBIISETCSA OQHOPOAHON U €€ CBOMCTBA HEM3MEHHBI BO BpeMeHHU. Eciu ke cBOMCTBa
Cpelbl U3MEHSIOTCS BO BPEMEHU BJIOJIb TPACKTOPUHU IBWKCHUS YACTHILIBI, TO U3Iy4CHUE BO3HUKACT NIPU
m000M CKOpPOCTHM JBWKEHHs 3apsga. Takoe U3IydeHHE TMOJyYHJIO Ha3BaHUE MEPeXOAHOIo 1 B
IIPOCTEMILIEM ClIy4ae BO3HMKAET Ha I'PAHUIIEC pasfena ABYX Cpel IPU NPAMOJMHEMHOM U PABHOMEPHOM
JBUKEHHUH 3aps/a C T000H CKOPOCTHIO.

[Tpu nBMKEHUU YaCTHUIBI BOMU3U APYTHX HEOAHOPOAHOCTEH, TAKMX KaK SKPAaHbI C OTBEPCTUAMHU
WIM  Tella  KOHEYHBIX  pPasMEpoB, TAKXKE  BO3ZHUKACT  H3JIy4CHHE, M  OHO  IOJIY4YWIO
Ha3BaHue AudppakroHHoro unydenus (A1) wim mznydenune Cmura-Ilapcenna. ®dusudeckas npupoaa
NEPEeXOHOTO U JU(PPAKIIMOHHOTO M3JIy4YeHUH ofHa U Ta xke. [lone mpomneTaromeil 4yacTHibl HaBOJAUT B
HEOJHOPOJAHOCTH IIEPEMEHHBIE TOKU WIH 3apsabl. JIBHKYIIUICS 3apsa] U HEOAHOPOAHOCTD IIPEACTABIISIOT
co0oii 1Ba HEOOXOAMMBIX KOMIIOHEHTa Uil TOro, 4YTOOBI BO3HMKIJIO M3iydeHue. [Ipu mepuoananom
PacnoJoKEeHNUH HEOHOPOJHOCTEH (Harpumep, MepuoIuyecKas CTPYKTypa THIIa TPeOEHKU MM CTPYKTYpa
(doTOKpHCTAIIa) WHTEHCHBHOCTh M KOTEPEHTHOCTh JAU(PPAKIMOHHOTO H3IIy4eHUsS] CYIECTBEHHO
BO3PACTAlOT NPH COOTBETCTBYIOIIEM BBIOOpE MapaMETpOB MEPHOJUUECKONW CTPYKTYPbl M CKOPOCTH
IEKTPOHHOIO ITy4YKa.

Bce 5T mpumepsl IMOKa3bpIBalOT, YTO BCE 3apsDKCHHBIE YACTULBI IIPU CBOEM IBIKEHUU HE
COYHapsIOTCA OpPYyr € JOPYyroM, Kak JTO IPHUHATO CYUTAThb B MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH, a
ONOBEUIAIOT APYr Apyra CBOMMHM M3JIyUYEHUSMU. DTHU H3JIyUYEHUS CTAHOBSTCS PA3TOBOPHBIM SI3BIKOM B
MUKpoOMUpe, GopMupys ycToiunByto JK13Hb aTOMOB.

Teneps, 3Hasg paboOTy MOJEKYISIPHBIX/aTOMHBIX T€HEPATOPOB, MPUCTYIIHM K HUCCIIEAOBAHUIO POJIH
smuduza B paboTe TOJOBHOTO MO3ra KaK KBAHTOBOI'O KOMITBIOTEPA, HAuyaB C PasrajKd CBSIEHHOTO
cuMBoJ1a ocHoBarened Erunta — kpecta AHkx U Oxa ['opa. B ocHOBE KBaHTOBOIO KOMIIBIOTEPA JIEKUT
NPUHIUI KBAaHTOBOT'O T'€HEPaTopa, COBMEIIEHHBIN C mpolieccoM (a30BOro NpeBpalleHHs BellecTBa MpU
AJIEKTPOMAarHUTHOM B3aUMOJICHICTBUY BEIIECTBA C U3ITYYECHUSIMH.

Casimennblii cumBoJ - Beesuasimee Oxko I'opa

[Ipexne, ueM neperTH K paCKpPhITHIO CMbICIAa KpecTa AHKX, pACCMOTPHUM CIIOKHBIN cuMBOJI - OKO
I'opa. OH MOMOXET HaM OCMBICJIEHHO MEPEeUTH K MOHMMaHUI0 O0CcHOBBI JKu3nu. BeeBuasiee Oko ropa -
3TO CHUMBOJIMYECKOE H300paKEHUE BCEX OPraHOB YYyBCTBOBAHHS YEIOBEKA, B3aUMOJCHCTBYIOIIHUX C
AIIEKTPOMArHUTHBIMHU TIOJISIMH BHEIITHEH Cpellbl, CBOCOOpa3HBI TI1a3 Tena M CBA3M C BHEIIHEH
AIIEKTPOMArHUTHOW cpenoil. B Hero BXOHAT: HEMOCPEACTBEHHO TIia3a, HOC, CIMHHON MO3T, smudus,
MeMOpaHa yxa ¥ BECTHOYJISPHOTO ammapara.

Ha ceromnamHuii 1eHp TIIaBHOW mpoOnemoil Hayku sBisgercs mnpobrnema Kuzum, e€
BO3HUKHOBEHUE, €€ Ha3HAUYCHHE M CMBICI JKU3HHU. B OHONOrMHM rOCMOACTBYET MOKa HAes CIy4ailHOTO
BO3HMKHOBEHHUS KH3HHU, HET JlaKe MPEJACTaBICHHUS O TOM, KaK >K€ BO3HHUKIA IepBas OMOIOrHuYecKas
KIeTKa. Ml moToMy 10 CUX MOp HET TEOPHH OMOJIOTMYECKOM KIETKHU, HET Onojorudeckoi teopuu. K romy
Ke, 10 HEJOPAa3yMEHHIO MUP MPHUPOJbI MOJCIEH HA KHUBYIO M KOCHYIO (HEKHBYIO), YTO TOCTaBHJIO B
TYIHK MacCy YYEHBIX — KaK K€ )KMBO€ OMOJIOTHYECKOE BEIIECTBO MPOU3OIILIO U3 HEXKUBOU MPUPOIBI?

OtBeTuTh Ha TIO0ANBHYIO MPOOJEMYy HAyKH TOMOXKET TMPOHHUKHOBEHHE B TAWHBIA CMBICT
€rMIEeTCKOTO CUMBOJIM3MA, MTOCKOJIbKY CYHIECTBYET CUMBOJI KpecTa AHKX, HA3BaHHOTO cumeonom Kusnu.
Yacte aToro kpecta HocuT ums llleH u  cmbicn cumgona eunocmu WM OECCMEPTHON JTYXOBHOM
cymHoctu. BeeBuasimee Oko ['opa sBnsietrcss cumBosiom 6eccMeptrsi. Jlo cuX mop HE PacKPBIT CMBICT
3THX CUMBOJIOB.

Kiarou K TIOHMMaHWIO WCTHHHOTO CMBIC/IA ErHIIETCKOTO CHMBOJM3Ma HaXOJUTCS B
AJIEKTPOMArHUTHBIX B3aUMOJCHCTBUSX BELIECTBEHHBIX TENl C M3JIYyYEHUSMH U TMOJSIMU. DTHUX 3HAHUU
JIOCTUTJIA TpeablAylias LUBUIU3ALNS, MPEACTABUTEIN KOTOPOM M mepenanu BeIuKuid cMbica JKu3Hu
MOCPEJCTBOM CHMBOJIOB. W nams Toro utoObl caenath mpocThiMu Beinukue VMcertunbel [lpupoast u
a0CTpaKkTHBIC MPUHIUIIBI TPUPOIHBIX 3aKOHOB, KU3HEHHbIE CHJIbI BeesieHHOl B mpempaHuax u mudax
JIpeBHUX pac ObUIM 0003HAYEHBI CUMBOJAMH W/WIH MEPCOHU(PUIMPOBAHBI, CTalH OOraMu U OOTHHSMHU.
Ho ans storo Hamo Ob10 3HaTh VIcTHHY, TO €CTh OBITH BHICOKOPA3BUTHIMH, YMETh TBOPUTH COOOpa3HO
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AJIEKTPOMArHUTHBIM 3aKOHAM MpUpoAbl. YTOOKI HE 3a0BITh U COXPAHUTh UCTUHHOE 3HAHUE TPEIBLIYIINX
MUBWIM3ALNN, MYyJIpeubl CTPEMUIIMCh OTOOpa3uTh HeOEeCHble TMpouecchl B (opMe IOCENCHHHH,
COOPYKEHHUIM XpamMoOB, B CTPOMHOW CHUCTEME 3HAKOB IMHUCBMEHHOCTH, CHMBOJIOB, WUIP, B HAPOIHBIX
Tpaguuuax. MiMeHamu OOTOB Ha3bIBajM MpaBUTENCH M KpeuoB. Tak CIOXKUIOCH MPEICTaBICHHE, YTO
Borwu sxunu cpenu Jtofeit, a CMMBOJIBI 00J1a1al0T MaruuecKon CHIION.

Onnu u Te ke MU(POJIOrHYECKHE COOBITHS, OJTHU U T€ K€ CHMBOJIbI BOCIIPUHUMAETCS COBEPIIEHHO
M0-pa3HOMY  OOJIBIIMHCTBOM HCCIIEAOBATENEH M MPOCTO HMHTEPECYIOIMIMMHUCS, JTIOOUTENSIMU MO3HATH
UCTHHY. B 3TOM 10OCTaTOYHO NIPOTUBOPEUYMBOM MHUPE MHEHMM HAJIO0 BBIJCIUTH CaMbIil OCTOBEPHBIN
CIOKeT MU(a WIM CHMBOJIA, YTO MOMOXKET PACKPBITh CKpbIBaeMylO TailHy cMbicia. B cuMBoie kpecra
AHKX caMbIM JIOCTOBEPHBIM SIBJIIETCSI CAMO HAa3BaHME — «CUMBOJ JKM3HM», CHMBOJ BEUHOCTH». A 4TO
SBJIIETCA OCHOBHOM mpuunHON Ku3Hu? OTBET npoctoit — Bes aearenbHocTh M CeT ConHina ams 3emin
u Bcex e€ oburateneii. CBer — ocHoBa JKM3HHU, a OH SABJISIETCS ANEKTPOMArHUTHBIM M3Iy4eHUEM. 3HAUHT,
KpecT AHKX, HECYIIMI TOT € CMBICII, 4TO U CBET, SABISETCS CUMBOJIOM 3JIEKTPOMArHUTHOMN BOJIHBI, WIH
cumBoJIoM CBeTa, YTO OJHO U TO KE.

CkpemuBaHue Moja IPsIMbIM YIJIOM TOTO, YTO MOYKHO Ha3BaTb OJHHUM CIIOBOM — IIOCTOSIHHOE
(HEM3MEHHOE) C TE€M, YTO MOYKHO Ha3BaTh OJHUM CIIOBOM — IEPEMEHHOE (M3MEHSOIIEecs BO BPEMEHH),
Jlatollee JKU3Hb, €CThb HM 4YTO Apyroe, Kak ckpemusanue 1ByX Hawan. K Tomy, uro HazBaHO omHMM
CJIOBOM  «IOCTOSIHHOE», OTHOCUTCS CTIPYKTypa IaMiATH W caMmMa JOJITOBPEMEHHas IaMsATh,
onuuerBopenremM kotopoil sBisercs MHp wnmm XKenckoe Hauanmo ¢ MOCTOSISHHBIMM MarHUTHBIMU
cBoiictBamu. K TOMy, 4TO Ha3BaHO OJIHUM CJIOBOM mepeMeHHOe (M3MEHSIOIIeeCs BO BpPEMEHH),
OTHOCHUTCSI CHCTEMa YYBCTBHTEIBHBIX JJIEMEHTOB (Y4yBCTBHTENIBHBIX PELENTOPOB, YYBCTBUTEIBHBIX
OpPraHoB) C 2JIEKTPUYECKUMH CBOWCTBAMH JBYX THIIOB 3apsJIOB — TIOJIOKUTENBHBIX M OTPHIATEIbHBIX.
Oto SAH wnn Myxckoe Hawano. CoderaHnue mepeMEeHHOro € MOCTOSIHHBIM AaéT mpouecc KuzHu —
3apOKICHUE, POCT U PA3BUTHE, CO3PEBAHUE U IUIOJOHOLIEHUE TOJBKO B TOM CIIy4ae, €CJIM €CTh CUCTEMA
YyBCTBUTEIbHBIX OPraHOB, CIIOCOOHBIX B3aMMOJEHCTBOBATH C BHELIHEW 3JEKTPOMArHUTHOM Cpeloi,
IIOCKOJIbKY B TAKOW UMEHHO CPEJI€ MBI BCE U )KUBEM.

YrtoObl KUTh B 3TOM MHUpPE, Mbl JOJDKHBI €r0 MO3HABATh MOCPEICTBOM OCO3HAHHOTO BOCIIPUATHUS
BCEMHU OpPraHaMH 4yBCTBOBaHUdA. [Io3HaBas Mup, B KOTOPOM IIPOUCXOAAT PUTMUYHO HU3MEHSIOLIHECS
npoIecchl, Mbl OOpeTaeM OMBIT XHBOI'O OOMIEHUS M HAYMHAEM MBICIUTH, OOpeTaeM ICHUXHYECKHE
sHEprud, popMupyeM cBoo ncuxuky ([Icuxer — NCHXUYecKyro SHEPruio, CBOIO JYXOBHYIO CYLIHOCTB).
JIOCTUTHYTBH JyXOBHOI'O COBEPLIECHCTBA IIOMOTAIOT BCE OPraHbl YyBCTBOBAHUS €IMHOIO Tena. IlocTtosHHO
BOCCTaHAaBJIMBAs B IIAMSATH 4Ye€pe3 MPOLECC BOCIIOMUHAHUS IIOJIOKUTEIbHBIX PE3YJIbTATOB CBOErO OIIbITA
KU3HU, MBI IPUHUMAEM pelIeHHe, KaK JEeHCTBOBaTh B HOBBIX oOcrosATenbcTBax. IlposiBienHas ¢opma
MaTepuu BoO3HHMKaeT M3 HemnposiBieHHOro mupa Onarofapsi (pU3MYECKMM MPEBpPAIICHUSM B OpraHax
YyBCTBOBAHMUS, TAK BEJIMKO UX 3HAUYCHHUE.

B Erunerckoii Mudonoruu ectb OJWH YHHUBEPCATbHBIA, CaMbIii MOYUTAEMBIH W CBSIICHHBIN
o0pa3-cumBoi. 310 Oko I'opa, B Erunre ero Ha3piBajau cioBOM YTA®, ATHIET u ap. (puc.4) — oquH U3
YHHUBEPCAJIBHBIX U CIIOKHBIX 00pa30B-CUMBOJIOB, 0000IIAIOMIMI BCe OpraHbl UyBCTBOBAaHUS UEJIOBEKa!
rna3, yxo (3aBUTOK CIIMPAIH YJAUTKA BHYTPEHHEIO yXa), HOC - BBICTYI Ha JIEBOI CTOPOHE BEPTUKAIBLHOTO
OTpe3Ka JIMHUY, UTPAIOIIET0 POJIb CIMHHOTO MO3Ta, CBEpXY KOTOPOTO HAXOIUTCS SNMUDH3.

Csamu bxaxra Bumura roopuit: ,,[lluwrosuonas sceneza (onugus) npeocmagnsem cob6oil maccy
HEepP8HOU MKAHU, HAXOOAWYIOCS 6 MO32e NOUMmU 8 YeHmpe uependa u NpsamMo HAO BEPXHUM KOHYOM
noseonounuxa». Ha puc.4. snu¢pu3 n3obpaxén B popMe packpbiBLIErocs OyTOHA I[BETKA, pa30MKHYTasl
OKPYXKHOCTb, IPUHUMAEMOIr0 MHOTMMH HCCIEAOBATEIIAMM Kak 3padyok riasa. llo He3sHaHuro ectb
COBpEMEHHbIE M300paXeHUsI 3TOr0 CHMBOJIA C KPYIJIbIM 3paukoM. Ha NIpeBHHX pUCYHKax 3padok He
KPYIJIBIM.

N3o6paxxenue Oka ['opa nin YTA nmpocnexuBaercs Ha NPOTSHKEHUM Bced uctopuu JlpeBHero
Erunta Ha pasHbix oObekrax. [IpumeuarenbHo camo HazBaHue YTA, CBA3aHHOE C JPEBHECIABSIHCKUM
MH(OM 0 Oer-roprod KamHe Anateipb, 0 TBopeHnn Mupa u mupoBoid YTOUKE (YTA — no-cnaBsiHCKn)
UMEIOLIEN CMBICII «MUPOBOM OCH BpALICHMS», OPUEHTALMU Tejla B IPOCTPAHCTBE. AJATbIpb CUUTAETCS
CBAILIEHHBIM KaMHEM, CpPEeIOTOYMEM 3HaHUN Bel, mocpeIHUKOM Mexay 4yenoBekoM u borom. M moromy

% E.IL. BriaBaTckast. D30TepUUeCKUil CI0BapPb.
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ANaTeIpb OTOXAECTBIIACTCS C KPUCTAJUIAaMU SMU(HU32, XPAHIIIUMHU MaMATh TOJIOBHOTO MO3ra, 0 4éM
najnee MoAPOOHO PACCKAKEM.

Hpyrumu cioBamu, cioBo YTA cumBona Okxa ['opa cBs3aHO CO CMBICIOM BECTUOYIISIPHOTO
amrmapara 4ejoBeKa, MeMOpaHa KOTOPOTO pPAacHoJOXEeHa B OJHOM CIUpPAJIbHON YIUTKE CO 3BYKOBOM
MeMOpaHOW BHyTpeHHero yxa (Ha cumBosie Oka m3o0pakeHa crnmpaib). Ecnm B jerenze o MUpOBOI
yTOUKE YIOMHUHAETCS CBALICHHBIN KaMeHb (ANaThpb — XpaHUTENb 3HaHUHN Ben)), To B BecTHOYIsIpHOM
amrapare 4eJOBeKa HCIOJb3yeTcs TOT JK€ NMPHUHLMII — CUTHAJl 00 OTKJIOHEHUM Tella OT BEPTHUKAJIH
CO31AETCs MOCPEACTBOM «KaMYILKa» OOJIUTOBOMN MeM6paH514. Kamymiku (kpucramisl) snu¢usa Urparor
POJIb AIIEMEHTOB JOJTOBPEMEHHOM MaMsATH. Bcs mamsTh yenoBeKa XpaHUTCS B KpUCTauIax snudusa, a
HEHPOHBI MO3Ta UTPAIOT POJIb ONEPATHBHOM MaMSTH B Iape ¢ JAOJITOBPEMEHHON MaMAThIO MU (U3a.

Otcroa MOXHO JienaTh BBIBOJI 00 OCHOBHOM CMbICHe AaHHOro cumBoiia — Oka ['opa nimn YTA.
s Toro, 4toObl BUIETH, YCHBIIATh, OOOHATH M IIp., YEIOBEKY HAJI0 HMETh YCTPOWCTBO YETKOMH
OpPHUEHTAIMH B ITpocTpaHcTBe. 1 BCE 3TO — Opransl 4yBCTBOBAHUS M BECTUOYISPHBIN anmnapat, u anudus3 —
MI0Ka3aHO B 0JJHOM 00061éHHOM cBsitoM cumBoiie — OKE 'OPA.

JIBa Oka ecTb y 4ejOBeKa, MOCKOJbKY TEJIO 4YEJOBEKAa ABOMCTBEHHOE, OJHA 4acTb KOTOPOIrO
oOmanaer cBoiictBamu JKenckoro Hauana (3T0 mpaBast yacTh TOJIOBHOTO MO3Ta M JieBas 4acTh €HHOTO
Tena), a japyras — cBoiictBamu Myxkckoro Hauana (sieBas yacTh TOJIOBHOTO MO3ra W IpaBasi 4acTh
enuHoro Tena). [losToMy nBa rilaza pasiuyaroTCs 1O CBOMM (DYHKLHMSIM, OJHO M3 HHX OTBEYaeT 3a
CO3HaHMe, Jpyroe — 3a IMOJACO3HaHue, U nmoromy HocstT HazBaHus Oka ['opa (moncosnanume), u Oko Pa
(cosHanwue).

Puc. 4. Cssmennsiii cumBon B [[peBnem Erumnrte. 310 Oxo I'opa, Oko 6ora Pa. JleBoe Oko —
cumBod Jlynsl. [IpaBoe Oxo — cumBoia ConHua. B cuMBojie coBMeIeHsl: I1a3, yXo, HOC, CIIMHHONH MO3T
NI03BOHOYHHMKA, HA BEPIIMHE KOTOPOTO 3nudu3 (TpeTuil ria3 yenoBeka), BECTUOYISPHBIN anmapar.

Cucrema opranoB yyBcTBoBaHus yenoBeka — 310 EJIMHOE OKO cBsi3u camoro Tena ¢ BHEUIHEH
ANEeKTpOMarHuTHOM cpenoid OHo coctouT u3 Oka co3HaHud u Oka mojco3HaHus. YUenoBek BUIUT U
OIIYIIAeT BHEUIHUH MHUP TOJBKO MOCPEICTBOM YHHMBEPCAJIbHBIX OpPraHOB 4YYyBCTBOBaHUS. (CMBICIOBOE
3HAUYEHHUE CJI0BA YTa — YHUBEPCAIbHOE YCTPOUCTBO MOIYUECHUS HCUSHEHHOU CUTbL.

B npuHIMnuanibHOM MilaHe TOCTPOCHHE 3pUTENILHOTO KaHajla BOCIIPUSATHS CBETOBOIM HH(pOpMAIIUU
AQHAJIOTUYHO TMOCTPOCHHUIO OOIIEro Tela YelOoBeKa: MapHBIMU SBJSIOTCS HE TOJIBKO JBa Iiia3a OJHOTO
Tena, HO KaXIbl r1a3 caM Mo cebe MapHbId, MOCKOJIbKY B HEM OCYIIECTBISIETCS HHTEepPhEpEeHIUs
aneKTpoMarHuTHBIX BoJiH (CBera). Ceryarka riiaza — 3T0 ABOMCTBeHHOE (mapHoe) oOpa3oBanue. OnHa u3
MOJIOBUH 00OMX CETYATOK — 3TO Ta, KOTOpas OIMkKe K HOCY, a BTOpas MOJOBHHA CETYATKH Ta, KOTOpPas
Onmmke K BHCKY IJia3a. J[BOWCTBEHHBIMH SBJISIOTCS CaMH PELENTOpPbl CBETa — 3TO MAJIOYKH, Kak
perenTopsl O0LIero 3peHHs, U KOIOOYKM TPEX THUIMOB KaK PEIeNnTOpbl TOYEYHOW HH(OpMAIUU
(mepemenHON HHpOPMAIIHH).

* Buousuka CencoprsIx cuctem. Yu. mocobue. ITox penakiueii B.O. Camoiinosa. CII6.: M3, TTonurexs. yu-ta. «005. 136¢.
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Ilcuxodusnonoruveckass (GyHKOHMA OpPraHW3Ma 3aBHCUT OT OJHOBPEMEHHOW paboTHl Bcex
CEHCOPHBIX cUCTeM (OpraHOB YyBCTBOBaHMSA). VM mMoTOMy Ka:KAblii BHYTPEHHHMIl OPraH MMEET CBOETO
YYBCTBUTEIBHOIO MpEACTaBUTENs (CEHCOp M HEPBHBIC BOJOKHA) B KAKIOM OpraHe YyBCTBOBAHUSI.
Kaxxaplii opran Tena BUIWT, CIBIIIUT, 0OOHSIET, OCA3a€T, OMIYIIAeT BCE TO, YTO CBOMCTBEHHO EAMHOMY
TeNy. DTO CIIY’KUT IPUYMHOM TOTO, YTO KaKJbplii BHyTpeHHUI oprad HE nokanu3oBaH B KaKOM-TO OJJTHOM
MECTE MO3TOBBIX HEHPOHOB, a BCTpPEYAETCS BO MHOTHUX €ro Mecrax 3a cu€T 0000IecTBIEHHBIX
YyBCTBUTEIBHBIX OpraHoB. Bot mouemy siro6oe (') moBpexkneHne KOpbl rOJOBHOIO MO3ra CKa3bIBaeTCs
Ha KayecTBE 3PUTEIHHOIO BOCHPUATHS, MOCKOIBKY OKoJo 85 % Bceil ceHcopHO# MH(OpMAIK YeToBeK
[IOJIy4aeT OT 3PEHHUS.

DJNEeKTPOMAarHUTHBIA CHOCOO BOCHPHATUS HH(POPMALMU BHELIHEH Cpeapl JIEKUT B OCHOBE
Ka4eCTBEHHOTO COBEPIICHCTBOBAHUS YENIOBEKAa KaK CyIIecTBa Aymaromiero. YneHopasnaenbHas (Hiu
KBaHTOBAs) peYb, pa3/ieicHUE 3BYKOBOW BOJHBI Ha NOPUUHU (PE30HAHCHBIC T'apMOHUKH), pa3ieieHUe
(bpoHTa CBETOBOIi BOJIHBI HA TP OCHOBHBIX TOTOKA (IO I[BETY: KPACHBIH, 3€JEHbIN, CHHUN), pa3eliCHUE
BKYCOBOT'O BOCIIPUATUS M BOCHPHUATHS OTAEIBHBIX 3amaxoB — BCE 3TO €CTh CHOCO0 (OPMHPOBAHUS
CTPYKTYPBI IIaMATU T'OJIOBHOI'O MO3ra J10 IIOJHOTO COBCpH_IeHCTBOBaHI/ISIS.

IIpakTHueckn BCE KHUBbIE CHUCTEMbI, UMe€i1 B CBOEM COCTABE CIBOCHHBIC YYBCTBUTEIBHBIC
aNIeMEHTHI (PelenTopbl, YyBCTBUTEIBHBIC OPraHbl), BOCIPUHUMAIOIINE CUTHAJIBHYIO HH(OpMAIHIO OT
JBYX M OoJiee CBOMX NMPUEMHBIX aHTECHH, CHHTE3UPYIOT €€ (CKpEIIUBArOT), MoTy4as HHTep(EepEeHIIMOHHYIO
KapTuny. MHTEphepupyroT TOJIBKO KOr€pEeHTHBIE TN POJCTBEHHBIE IO MPOUCXOXKACHUIO U3TydeHUs. DTO
MIO3BOJIIET HEHPOHAM MO3ra OIpPENelATh pPa3HOCTb XOJa JIy4del CHUrHaja OT HMX HCTOYHHUKOB [0
YyBCTBUTENBHBIX aHTeHH (perentopoB). Tem cambiM CHHMaeTcsi (pa30BbId MOPTPET BOCIPUHUMAECMOMN
ANIEKTPOMArHUTHOM MH(pOPMaIK OT HabIromaeMoro (omrymaemMoro) oobekTa. [loaTomy, X0Ts Bee Jroau
[IPUHAJIEKAT OJHOMY M TOMY K€ BHJY UYEIIOBEKa, OHU BCE COBEPIICHHO pa3HbIE 0 CBOUM
WH/IMBUIYAIbHBIM KayecTBaM, MO TeMOpy rosoca, u np. Ho y Bcex sofeil oaWH M TOT ke Habop
YyBCTBUTEIBHBIX OPraHOB, 0000IIAIOIINM CUMBOJIOM KOTOPBIX siBIsieTcs Oko T'opa.

B xuBom mnpouecce socnpusmusi Ceema BCE BOCIPUHMMAEMOE OPraHaMU YyBCTBOBAaHMS
ckpeuuBaercs! CKpelunBarTCs JIydd aHTEHHOTO MOJIS PalyXKH Ija3za ¢ JydaMmu OT (OpMBI MpeaMera
HaOmroeHus. CKpeluBaroTCs JIydd MOCe MPOXOXKICHHMS XpyCTalMKa I1a3a 3a CY4ET MpeJoMIICHHS B
Pa3HBIX €ro 4acTsSX OTHOCHUTEIHHO ONTHYECKON Oocu (IKBaTtopa XpycTaiuka). [Ipu 3ToM B CTEKIOBUIHOM
Tese Ta3a 00pa3yrorcs aBa chepudeckux GpoHTa BoJHBI CBeTa, YTO MPUBOAUT K UX CKPELIUBAHHIO B
paiioHe 4yTh II1y0’Ke CEeTYaTKH IJ1a3a — B CJI0€ TEMHBIX AMUTENHATIBHBIX KIETOK.

YyBCTBUTENbHBIE KIETKA O0pAIIEHbl «CIUHON» K UCXOAHOMY (PpoHTY BOJIHBI CBETa OT BHEUIHUX
IpeJMETOB, MpPU 3TOM OHU TPHKPBITH (3aTOPOXKEHBI OT CBETOBOIO IIOTOKA) HEPBHBIMU KIIETKAMHU,
BOJIOKHAMH HEPBHOM TKAaHU M KPOBEHOCHBIMH COCyJaMHU. OTO NOCTPOEHHUE BBI3BIBAET yIUBJICHHE — KaK
e KOJOOYKM M NaJlOYKd (4yBCTBUTENBHBIC PELENTOPHI) B3aUMOACHCTBYIOT ¢ moTokoMm Cera? Hamo
CKa3zaTh, YTO JKeje3a »dnudHu3, HAXOIICh B LEHTPE MO3ra, 3aropo’keHa TKaHIMH MO3ra OT
AJIEKTPOMArHUTHBIX ~ BOJIH, OTPaKEHHBIX C(HEpPUYECKOH TOBEPXHOCTBIO  YEpemHOil  KOpOoOKH,
UCTIOJHAIONIEH poJib pe3oHaTopa Ui M3JIydeHHi HeiipoHoB Mo3ra. Ho u peunenrtops! riasza, u snudus
OTJIMYHO PabOTaIOT, B3aUMOACUCTBYS C U3ITyYCHUSIMHU.

WuTepdepeniiyst npuBoIUT K GOPMUPOBAHUIO KPYIJIBIX NOJICH HEHPOHOB CETYATKH I71a3a, a TAKKE
KOHIIGHTPUYECKUX CJIOEB B KpHucTamwiax snudusza. CkpelBaHue KPYroBbIX MOJIEH UyBCTBUTEIbHBIX
HJIEMEHTOB CETYAaTKU IJa3a I03BOJIIET TOYEYHOE BOCIPUSTHE CBETOBOIO IOJIA OT HAOII0AaeMOro
ABJICHWS. BO BHEILHEW cpene peuentopamu cerdaTku. [lociae 3TOro HepBHBIEC IyTH [BYX IIOJIOBUH
CEeTYaTKH, 4TO OJMKe K HOcy (OT IBYX Iia3), OOBEAMHSIOTCS B OJJMH HEPBHBIN MyTh, U CKPELIMBAIOTCS C
HEpBHBIM MyTEM JBYX IIOJIOBUH CETYaTKH, 4TO Oimke K BUCKaM, oOoux ria3. OOpasyercs mecTo
CKpeIIMBaHus (XHa3Ma) CBETOBBIX HEPBHBIX ITOTOKOB B IIGHTPE MO3ra. A IOJ XMa3Mou, B LICHTPE MO3Ta,
pacIoiokeH MU (U3 — MUIIKOBUIHAS Kelle3a, 1eATeIbHOCTh KOTOPOI 3aBUCHUT OT CBETa U U3Jy4eHUH OT
JpYrMX OpraHoB 4yBCTBOBAHMS.

bnaronaps CKpelMBaHHIO IOCTOSHHBIX M IIEPEMEHHBIX CHTHAJIBHBIX IyTed (OpMUpYIOTCS
cneun(puyeckue LEHTPhl MO3ra B CTPOTO OINpeNeNEéHHBIX MECTaX, a He KaK MONajo WIM CIy4aiHbIM
o0pa3oM. nepeiiém Kk onrcanuto nudusa.

® [erpos H. B. CeeroMGp. CBeTO-MarHHTOGHOMOrHueCK i puT™ %u3un Beenernoit. CIT6.: Memuummckas npecca. 2006. -
440c.
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BaxHo a1 moHuMaHus OHOJOTMYECKOr0 KBAaHTOBOT'O KOMIIBIOTEpA 3HATH, YTO HEOOXOIMMOCTH
OOBETMHEHNSI B CHUCTEMY POJCTBEHHBIX 3JIEMEHTOB CBS3aHO C TEM, B CHCTEME €CTh BO3MOXHOCTh
MOJIy4UTh OONbIINK 00bEM HMH(pOpMAIMK, YeM TIpHU KU3HU B OJMHOUYECTBE. B cucreme yBennumuBaercs
anuHa paboueil BOJHBI, ¢ KOTOPOH crocoOHa paboTaTh CUCTEMa C BHYTPEHHUM pa3JefIeHUEM TPYIOBBIX
¢ynkuuit. [loaromy npu oObeAMHEHUH B CHUCTEMY BCE WHAMBHIyaJbHBIE CYHTHOCTH O0OOIIECTBISIOT
MOJIOBUHY OT BCEX CBOMX OPraHoB 4yBcTBOBaHUS. CHCTeMa MMeeT 0000IECTBIEHHYIO YYBCTBUTEIBHYIO
000JI0YKY — 3TO 3aKOH KOCMOCA.

310 siBNIEeHHE 0OHAPY)KEHO Ha COBPEMEHHOM ATalle Pa3BUTHUS HAHOTEXHOJIOTHUH: UCCIIEI0BATENIMH
KBAaHTOBBIX IPOIIECCOB YCTAHOBJICHA MPOMEXYTOUYHast (paza COCTOSHUS BEIIECTBA MEXAY OJMHOYHBIMHU
aTOMaMH M KPUCTAJUIMYECKON PemETKON — 3T0 KiacTtepbl. OHU UMEIOT 0000IIECTBIEHHYIO 3JIEKTPOHHYIO
000JIOYKY BCEX aTOMOB, NPH TOM CaMHU aTOMbI COXPAHSIOT BTOPYIO TOJOBHHY CBOEH 3JIEKTPOHHOM
o6ostouku. [lepBast momoBuHa 0000IIECTBISETCS.

SIMUDPU3 - ocHoBHAs YacTh 0006malomero cumsoaa — Oxo I'opa (Xopa)

B o6mem cumBosie Oka 'opa snmndu3 n3o0pax€H B IIEHTpe CUMBOJIA IJ1a3a, HaJ noiaychepoil, Ha
BEpIIMHE CIMHHOTO MO3ra, B ¢opme (EecTOHUYMKAa — pacKpblBaromerocs OyTOHA IBETKa, YacTo
NPUHUMAEMOTO 3a 3padyok rinasa. Ha cTapuHHBIX M300paKeHHUSIX 3Ta 4acTb HE M300pakaeTcs KPYIJIOH,
Kak 3padok ria3a. Ha coBpeMeHHbIX H300paXKeHHAX 3Ta OCOOCHHOCTh HE COOJIIOJACTCS — PUCYETCS
KPYTJIbIA 3paqyoK.

DHepreTudeckuii cMbIci 3ByKOB OykB cioBa JITNDU3 cnenyromuii: 3 — nuHGopMaimoHHOE NOJIE;
IT — npenenbHas unu coepiieHHas popma. Y — mpuHIUT 3aposkIeHUs/opokaeHus. @ — daken, CUMBOI
Orns 3apoxaeHus. 3 — 3yMMep, BUOpaluH, rnpouecc KonebaHuid. 3HauuT, clIoBO DNupu3 UMEET CMBICI!
UHGopmMayuornHoe none co8epuieHHo20 cnocoba nopodicoenus uepes gasy OcHa ¢ ucnoab3osaHuem
NOPOAHCOCHUSL HACMOmbl 8UOPAYUI.

Onudu3 - 3T0 mpenenbHas (WM coBepiieHHas) (opMa pa3BUTHA JKMBOTO Ipollecca,
3aKIIIouYMTeNbHAs (a3za KOTOpoil siBisercsa ¢a3za oOpa3oBaHMsA KpHCTala CTPYKTYPHl MaMsATH B OOLIei
nociezoBaTenbHOCTH (pazoBoro npespamieHus: Orous (3JIeKTpoOMarHuTHas 1a3Ma U3Iy4eHU — CBET) —
Bo3ayx (razooOpasnoe cocrosiuue) — Boma (kunmkoe cocrosiaue) — 3emusi (TBEpmoe MM
KPHUCTAJUINYECKOE COCTOSTHHE).

Bcem XopoIio M3BECTHO, YTO CHEKTP COJHEYHBIX H3JIYYEHUH CIY)KUT OCHOBOM CTPYKTYpHOTO
MOCTPOEHMSI BCEX MKHUBBIX HMPHUPOJHBIX CHCTEM, IO3TOMY BCE OHHM SIBIISIIOTCS aBTOKOJeOATETbHBIMHU
CHUCTEMaMH, 4TO TO3BOJISIET UM HENPEPHIBHO B XOJE 3BOJIIOLUU IO BPEMEHHU OTCIEKHUBATh XapaKTep
U3MEHEHMsI HenpepbhlBHOro crnekTpa CoNHI@ U €My COOTBETCTBOBATb, COXpaHSAs MPU ITOM IaMATh
B3aUMOJICHCTBUSL. Besl )KM3HENESATENbHOCTh HA BCEX YPOBHSIX HEpApXUU MAaTepUH — NEPUOIUYHA.

Koneunoii ¢a30ii pa3BUTHS NEpUOIUUECKOr0 IMpolecca sABsieTcs GopMupoBaHue TBEPIABIX Te,
cnenys (pa3oBbIM IpPEBpALICHUSIM H3JIy4eHHUH 10 IMyTH — OTOHb, BO3YX, BOJIA, 3eMJIs, MJIM — IJIA3MEHHOE
COCTOsIHME, Ta3000pa3Hoe, kuakoe u TBEpaoe. IlocnenoBarenbHOCTh BOCHpUATHS deraoBekoM CBeTa U
ero npeoOpa3oBaHusl 3aKaHUMBAETCS B SMU(H3E, KOTOPHIM, YHpaBisis (U3MOJIOTHYECKUMHU MPOLECCaMuU
OpraHu3Ma IIOCPEJCTBOM BbIpa0aTHIBAEMbIX MM TOPMOHOB, HAUMHAET C /-JIETHEr0 BO3pacTa
BbIPa0aThIBATh KPUCTAILIBI — MO3TOBOM MECOK.

Jlo sToro Bo3pacTta KpHCTalIbl Ilecka He oOHapyxuBatoTcsi. OHU 00pa3yroTCs 0 Mepe TOro, Kak
HaKalIMBaeTcs peajabHas HH(OpMAILHs CBOETO JIMYHOTO OMbITA KU3HU. A HH(POPMAIIUIO HAJI0 COXPAHSATH,
OHa CITY)KUT OCHOBOH IICHXHMKH YEJIOBEKa, ero MCUXHUYeCKON sHeprun (Ticuxeu, TyXoBHOH 3Heprun). Ponb
3TUX KPUCTAJUIOB — XPaHUTh 00JjIbIINe 00bEMBI HHPOpMaul. PU3NOIOTMUECKU 3TH KPUCTAIIIBI CBSI3aHbI
¢ IHK - reneruueckoil maMsaThi0 KJIETOK 3MH(H3a, CIOCOOHBIX BbIPAOATHIBATH OEIKOBBIE MOJEKYJIbl —
ropmoHbl 30 TunoB (mo apyrum ucroyHukom — 10 TUOB).

OTOT 3aKOH 3BOMIOLMHU (DA30BBIX MPEBPAILEHUI KUBOIO BEIIECTBA JIETKO MPOCMATPUBAETCS Ha
9BOJIIOLIMY BCEro uesnoBedecTBa. [locTuras nmocneaoBaTenbHyI0 Yepeay rapMOHHYHBIX 3aKOHOB ITPUPO/IB,
COBPEMEHHBII YeJIOBEK OCBOWJI MEXaHHKY, 3JICKTPOMAarHUTHHIC B3aMMOACUCTBHS, PAJIUOTEXHUKY, U IO
Mepe HaKOIUICHMs 3HAHUH CTajl M3rOTaBIMBaTh KPUCTAUIBI — D3JEMEHThl MaMATH COBPEMEHHOIO
KOMIIbIOTEpA, YTOObI XpaHUTb OTPOMHBIE MAacCHUBbl HMH(pOpPMAlMM W MMM THOJb30BAThCA B CBOEH
KHU3HeAeATeIbHOCTU. Mcnonb3ys 3Ty MH(OpMaluio, JIIOAM MOTYT HM3rOTaBIMBaTh JIOObIe BEUIM —
caMOoJ€Thl, Kopaliy, pa3Hble MalllMHbI, TOBAPHl U MPOAYKTHI, HE BBIAYMBIBAs X 3aHOBO. HO XpaHUTH 3Ty
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MH(GOPMAIIMIO B TOJIOBE JIIOJH YK€ HE MOTYT,  MMOTOMY HE MOTYT OIIEPATUBHO IOJIb30BATHCS OOJBITUM
00BpEMOM nH(popMaIHK, HapaOOTAaHHBIM BCEMH MPEIBIIYIIIUMU TOKOJICHUSMHU.

W TyT n300penu KOMIBIOTEP, KOTOPbI 0CBOOOIUI JTI0/IeHl OT HEOOXOAUMOCTH XPaHEHUSI MacChl
uH(pOpMaLUK, OJHOBPEMEHHO IMO3BOJIMB MHOTUM JIIOJSM TOJb30BaThCA 3THM 0O0BEMOM HMH(OpPMAIIHH.
XO0Ts, C TOYKHM 3peHHs (U3MOJOTHM CaMHUX JIIOJeH, HUYEro He H3MEHWIOCh — 4YeNOBEK OCTaéTcs
YEJIOBEKOM KaK BHJI )KMBBIX CYILECTB, KaK (MPUMEHUTENIFHO K SMU(H3Y) U KIETKH camoro snuduza. OHu
OJIHM M TE XK€, a YUCII0O U BUJ TOPMOHAJBHBIX MOJIEKYJl M3MEHSETCS ¢ BO3pacTOM Tejla yeloBeka. Bce
3HAHUS YEJIOBEYECTBA TENEpPh COCPENOTOYEHBI Ha TBEPIABIX HOCHUTENAX, Ha KpHCTaIaX — JHCKaXx,
¢uemkax u np. . 3aKOH: 4TO BHU3Y, TO U HaBEpXy, ACHCTBYeT O€3yKOPU3HEHHO.

[Tooromy ¢yHkuuo »snudusza ciaemgyer paccMaTpuBaTh € JTHX NO3UIUi. Bce 3HaHu,
WH/IMBUYaIbHO HAKOIUICHHBIE YEJIOBEKOM, COCPEIOTOYEHBl M3HAYalIbHO B HEWpOHAaX Mo3ra. A mpu
OosbiioM 00BEME 3HaHMU (yXe B BO3pacTe 7 JIeT) HAuMHACTCS MX XpaHEHUE B KpUCTaUIaxX Smudmusa.
Onu¢u3 HaumHAeT BbIPAa0ATHIBaTh KPUCTAUIBI U XPaHUTh B HUX WH(POpPMAIHIO, KOTOPOH oO0IazaroT
Ouosornyeckue HEWpOHBI Mo3ra. Onu(HU3 KOMUPYET MEePEeMEHHYI0 HH(POpPMAalMi0O HEHpPOHOB, U TEM
CaMbIM TpeAOXpaHseT HEHpPOHBI OT Meperpy3ku npu OobiioM 00bEMe MHopManuu. B sToMm ciydae
MO3I HayMHaeT paboTaTh MO THUIy KBAaHTOBOTO KOMIIBIOTEpA, OMEpHpys 3amacoM HH(pOpManuu B
Kpuctaiiax snuduza. B Mosre cocpenoToueHsl ABa 0O0BEKTa CTPYKTYphl TNaMSTH: OIEpaTHBHAs
HEHpOHHAs MaMsATh M JIOJTOBPEMEHHAs MaMATh Ha KpUCTa/ulax snudu3a. BcmomHMM, YTO B KEHCKUX
reHax JiBe€ XpoMOCOMBI «X+X», y My}KUUH — «X» U «¥Y». ¥ My)XUUH «X» XpOMOCOMa — 3TO ONE€paTHUBHAs
NaMsATh YyBCTBUTEIBHBIX CUCTEM. Y JKEHIIUH — ONIEPaTUBHASL AMSTh — 3TO OJJHA U3 «X» XPOMOCOM.

TeM cambIM MBI OTBE€YaeM Ha U3BEUHBIM BOMPOC: TJI€ XPAaHUTCS OTPOMHBIA 00BEM MaMATH MO3ra
yenoBeka? Beck rurantckuil 006EM HMH(OpMAIMK YeoBeKa XpaHUTCA B KpUCTaJUIax snu¢u3a, HyKHas
UH(pOpMAIMS CUYUTHIBACTCSA C KPUCTAIUIOB Oyiarofapsi MpUMEHEHUI0 KOJUPOBAHUSA — BCE SBJICHHS M BCe
BEIIM Ha3BaHbl yesioBeKOM Win uMeroT cBoé MMS. [lostomy kaxkiaoe Ha3BaHHME/MMSI — 3TO YaCTOTHAas
XapaKTepUCTHKA — KOJI COOTBETCTBYIOIIEH MH(popmaruu. Be€, uTo He Ha3BaHO WM HE UMEET UMEHH, He
3alIOMUHAETCSI M HE U3BJEKAeTCs B IpOLecce MBIIUICHUs. MBIIIJIeHne BCerja COIMpPOBOXKIACTCS
CJIOBECHOH MH(OpMaIUei.

Teno uenoBeka Onaromaps Haauuuio Ta3a [opa (000OWmIEHHAsr cHcTEeMa YyBCTBHTEIBHBIX
OpraHoB) sBJSETCS NMpUEMONEpenaroniell CUCTEMOH, npeoOpasytomeil n3nydeHus CoJHIA B AJIEMEHTHI
CTPYKTYpHI T€Jla, M 3allOMHHAET BCE 3TO B CTPYKTYpe HEHpPOHOB maMsATH Mo3ra. Bce 4yBCTBHUTEIbHBIE
Opranbl yejioBeka paboTalOT HAa MPUHIMIE OTKPBITHIX PE30HATOPOB, a TOJIOBA SIBISETCS 0O0bLEMHBIM
pe3oHamopom JUIs NEKTPOMArHUTHBIX M3IYy4eHUH HEWpPOHOB roJIOBHOTO Mo3ra. M mostomy B rosose
BO3HUKACT AUIEKTPOMArHUTHOE Toie OOOOMIEHHBIX H3Iy4eHUH HEHpOHOB MoO3ra — TI€HEepaTopoB
u3nydyeHuil. B gpokyce cdepnl ronossl HaxoauTes xene3a dnudu3. OHa BOCIPUHUMAET BCE U3ITYYEHHS OT
HEHPOHOB MaMATH Pa3HBIX OPraHoB 4yBCTBOBaHUSA. [Ipu OONBIION MJIOTHOCTH MOJISE BHYTPH T'OJOBBI
KJIETKU Snu(u3a HAYMHAIOT BBIPAOATHIBATh KPUCTAJUIBI M 3alMChIBaTh HA HUX MH(POPMALMIO OPraHOB
YYBCTBOBaHHUS. Tak B rojoBe MOSBIISAIOTCS 3JEMEHTHI IOJITOBPEMEHHOM MaMsATH, a cama rojosa padboraer
Kak OOBEMHBIM pEe30HATOpP, HAMOJHAEMBIH H3IYyYEHUSMHU OT BCcero Tena. Teno yeroBeka paboTaeT Ha
HPUHIUIIE MOJIEKYJISIPHOTO FeHepaTopa — Masepa.

Kpome Toro, Onudu3 HEmocpeacTBEHHO CBS3aH C CUCTEMOI BOCIPHUATHS U NPEoOpazoBaHMs
Cgera CouHIIa, SIBISISICH PETYISATOPOM (PHU3MOJIOTHU Tena (BBIpadaThIBACT TOPMOHAIBHBIE MOJICKYIIbI) Ha
BCEM IMPOTSHKEHUH KU3HU U MPOoUYTeHUs pu 3ToM crektpa Connna. CBeroBas nH(GOpMAIMsI COCTaBIsAET
6onee 85% Bceil mHpopmauuu, XpaHMMON B HelpoHax Mo3ra. J[nuna BosiHbl u3nydeHuit CoiHua
COOTBETCTBYET YHHBEPCAJIbHOH JUIMHE CIIMHHOTO MO3ra. Y MY)XXYMH JJIMHA CIIMHHOTO MO3ra (a OH urpaer
pOJIb aHTEHHBI MJIM TIOJIOBHHBI JTUTIONS) cocTaBisieT 45 cM, y skeHIH — 42 ¢M, U 3TO HE 3aBUCHT OT
BBICOTHI pocTa Tena. [loaromy Ha cumBosie Oka ['opa ciuHHON MO3T 0003HAa4YEeH BEPTUKAIBLHON JIMHUEH C
BBICTYIIOM, KOTOPBIN SIBJISIETCS OTOOpa)keHHUEeM cucteMbl 00oHsHUS (HOC). Bropas mosmoBuHa aumois
4eJ0BEeKa MPHHAUICKHUT 3JIEKTPUUECKOMY MOJII0 KOpbl IuiaHeTsl. IlosToMy paccenenueMm mroaed 1o
IUIAaHETE 3aHUMAeTCsl cama 3eMJIsl.

JIro60ii 00BbEMHBIN pe3oHATOp 00JaTaeT OJHUM 3aMeuaTebHBIM CBOMCTBOM. [loka OH LeTBHBIH,
9JIEKTPOMArHUTHBIE BOJHBI MEUYTCS B €ro IMPOCTPaHCTBE, OHU MIIYT BBIXOJ Hapyxy, a ero Her. Ecnu B
CTEHKE pe30HaTopa ClieNaTh 1eNlb UM OTBEPCTHE, TO LIEJIb CTAHOBUTCS U3JIydaTesieM TeX BOJIH, KOTOpbIe
3aKITI0YEHBI B pe3oHaTope. Eciiu B 0TBepCcTHE BCTABUTH MPOBOJIHUK C TMETEIbKOI Ha KOHIlE (MeTeNnbKa 1Mo
THIy (ECTOHYMKA), TO B MPOBOJHUKE BO3HHUKHET TOK, M €r0 HAPYKHbIH KOHYMK HAYHET W3ITy4aTh
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AJIEKTPOMArHUTHBIE BOJHBI TOM e 4acTOThl U (ha3pl KoJeOaHWM, YTO W TOJIe BHYTPU PE30HATOpa, B
MPOCTPAHCTBO CHApY)XU pe3oHaTopa. Tak 3JeKTPOMarHUTHBIC BOJHBI BCETJa HAXOMAAT CIIOCOO YIHU3HYThH
U3 pe30HaTopa, Kak U BCEM M3BECTHAs BOJIA — OHA BCET/Ia JBIPOYKY HAMAET. DTOT MPHUHLIMIT 3HAIH JIFOIH
TpebIAYIIeH packl, H MOTOMY COXpaHHIACh MeTouka GopmupoBanus «Tperbero rmaza»’. [IpocBepInTh
OTBEPCTUE MEXIY JIBYX IJa3, BCTABUTh M30JIMPOBAHHYIO OT TeJia 30JI0TYIO NMPOBOJIOYKY, M BCEBUISAIINI
IJ1a3 TOTOB.

A ecnu M3Ty4eHHUSAM He yAa€Tcs HAWTU BBIXOJ HApyXKy, OHH (OPMHUPYIOT BEIIECTBO, a U3 HUX
3aMKHYTBIC CTPYKTYpBI MAMSITH, B KOTOPBIX 3TH H3Iy4eHHs (HO yke B (POpME DIICKTPUYECKUX TOKOB) U
COXpaHSIOTCA AJIUTEIbHOE BpeMs, TIOKa MM HE JAAyT BBIXOJA HapyxXKy. YacTUYHO M3ITydEHUS BBIXOIST
yepe3 OpraHbl YyBCTBOBAHUS HApYXKy, U ATO MBI OIIyI[aeéM, BOCIIPMHMMAs B3Il IOCTOPOHHUX. Tak B
opraHusMe yenoBeka (OPMHUPYIOTCS Bce 4eThIpe (ha3bl IMpeBpallleHHi BEIIECTBA, KOHEUHOH SBIISAETCS
Kpuctaimueckass ¢opma. To, UYTO XpaHHTCS BHYTPH KpPUCTAUIOB snudu3a — 3T0 0000mEHHas
JOJITOBpEMEHHAsl MaMATh - AyXOBHAsl CYIIHOCTb 4ejioBeka. M moTomy cnpaBeUInBO Ha3zBaHUE snu¢pu3a
KaK «ceJaluie» Iyxa.

CrnnowHo# u HenpepbIBHBIN criekTp LlenTpansHoro Connua Beenennoit, 38€31 1 Hamero CosHia
CITY’KUT OCHOBOM CIUIOIIHBIX 7OCMOSHHBIX TIOCIIEA0BATEILHOCTEH

nociedo8amenbHOCmy U3 4emulipéx ¢haz npespawenutl eeujecmea (OTOHb WIHM IUIa3Ma, BO3IYyX
WM Ta3, BOAa KaK >KUAKOCTh, 3eMiisd Kak TBEpmoe Teno). TBEpaas asza BeriecTBa 3aKaHYMBAET €ro
HBOJIIOLHIO.

2Na6Has NOC1e008ameNbHOCHb (PA306bIX NPEEPAUEHULl 36€30;

NOCMOSIHHAS NOCIE006AMENIbHOCHb NPEEPAeHUli KIemMOK KPOBU;

NOCMOAHHAS NOCTIE008AMENbHOCIb I80IOYUU AMOMOS,

NOCMOAHHASA NOCNIE008AMENbHOCMb AMOMOE8 8 0OHOM ux cemelicmee. IlocnerHuil U30TOMN BCeraa
PalMOAaKTUBHBIH, OH JOCTHUI COBEPILICHCTBA — COOTBETCTBUS CIIEKTPY M3JIy4EHHH JTaHHOTO BHUJIA.

NOCMOSIHHAS NOCIe006AMENbHOCHb SNIEMEHMO08 PAOUOAKMUBHO20 pacnaoa;

noc1e0068amenbHOCMb MHO2UX NOKONEHUl 1100eli 8 00HOU pace;,

noCNe008amenbHOCMb — CIMPYKMYP 2eHemu4eckoli namsamu, MOJNEKYl, KIemoK, OUOn02UdecKux
«NUWYEBbIX» PO08.

BHemHuM (QakTopoM CHHXPOHHM3AIMU MEPUOIMYHOCTH KM3HU Ha BCEM MPOTSIKEHUU SBOJIIOLUU
3emmn u e Ouocdep SBIACTCA NEPUOOUUHOCMb U  UHMEHCUBHOCMb OCBEWeHUsl, USMEHeHUe
CNEeKMPANbHO2O COCMABA COTHEUHO20 C8emd, CMEeHAd NONAPHOCMU MACHUMHO20 NOASA HA mpacce
opboumanvrozo osudxcenus 3emau ¢ Coaneunoti cucmeme, u Conneunou cucmemvl 6 cocmage Mueunoz2o
Ilymu (3011aKaabHBIN TON).

KonebarenbHble mpoueccsl SBISIOTCS OCHOBHBIM BMJIOM JIGHCTBHSI pa3HBIX CHCTEM B IPUPOJIE
KOCMOCa, TEXHMKe M B Ouojorumdeckux cucremax. [Ipupona co3pmana yHHBEPCAJIbHYIO CHCTEMY,
COCTOSIIIYI0O BCEro U3 JIByX D3JEMEHTOB, OOBEAMHEHHBIX B €IUHBIIM KoJeOaTeNbHBIH KOHTYp, HeE
3aBUCAIIMNA OT YacTOTHI KosieOaHui. YacToTsl KosieOaHUM y KOHTYPOB pasHble, a CTPYKTypa KOHTypa —
YHUBepcalibHasl, OJIHA U Ta )K€ - YYBCTBHUTEJbHAs CUCTEMa CO CTPYKTypoil mamsatu. Bece hopmel BemiecTBa
UMEIOT YHUBEPCAJIbHOE CTPOCHUE, €MHBIH IUIaH CTPYKTYPHI.

He BbI3BIBaCT COMHEHMS, YTO KOJICOATENbHBIM XapakTep KOCMHYECKUX M OHOJOTHYECKUX

IpPOIIECCOB — O3TO YHUBEPCAIbHOE HBOJIOLMOHHOE u300pereHue mnpuponasl. Konebanus u ux
(byHKIIMOHATIbHAS POJIb UMEET HECKOJIBKO Pa3HBIX ACIEKTOB.
Bo-nepBbIX,  Konebanus no3eoasiom Pa3NEIUTh BO BpeMEHH (SBICHHE CYNEPIO3UIIH)

MHOJICECMBO  OOHOBPEMEHHO NPOMEKAWUX  PA3IUYHBIX XHUMHYCCKMX pEaKIUd B JIOKAIbHOM
NPOCTPAHCTBE, OPraHM3ys MEPHOJbI BHICOKOW M HHU3KOW aKTUBHOCTH OTACIbHBIX 3HEPrOHOCHTENICH B
TapMOHUYHOM M HETPEPBIBHOM MOCIICAOBATEILHOCTH.

Bo-BTOpBIX, XapakTepUCTUKH KoJicOaHWi, WX aMIuMTyna u (asza, HECyT OIpeaeICHHYIO
UH(POPMAIIMIO U MOTYT HUIPaTh PETYJIATOPHYIO POJIb B KAaCKaJHBIX MPOIECCaX POCTa M Pa3BUTHUS Teia
(opmel BemecTBa).

B-Tperbux, Ko0JICOATENBHBIC CHUCTEMBI CIIyXKAaT JIOKAIBHBIMU JJIEMEHTAMHU PAaCIpeIeICHHBIX
AKTUBHBIX CpEJl, CIOCOOHBIX K MPOCTPAHCTBEHHO-BPEMEHHON CaMOOpTraHU3allk ¢ M3MEHEHUEM (OPMBI
CTPYKTYpHOTO cTpoeHusi (MopdoreHes, MpUCHOCOOIEHHE) B COOTBETCTBHU C BHEIIHUMH CHUTHATAMH

® T. Jlo6canr Pamma. Tperuii rua3. Jenunrpan. Jlenmsaar. 1991, — 192¢.
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cnektpanbHOM uHpopmanuu. Hampumep, ¢otonst Csera, momagai0o B cpeay ¢ TMEPEeMEHHBIM
KO3 PUIIMEHTOM MPETOMIICHUS, CIIOCOOHBI 00Pa30BBIBATH KOJIBLIEBBIE CTPYKTYPHI — 3JIEMEHTHI AMSTH, U
XpaHuTh 3Ty uHpopmaruio aoiro. Co3maHHbIE YeloBeKOM mpuOopbl ¢ 3apsmoBoi cBs3bio ([13C) Ha
MPAKTUKE JJOKA3BIBAIOT 3TOT MPUHITHIL.

B-ueTBépTHIX, KONEOAHMS MO3BOJIAIOT HAKAIUIMBATh M XPAaHUTh MH(YOPMALMUIO NEPUOIUYECKUX
JeWCTBUHM, HAKAIUIMBATh CBOOOJHYIO SHEPIHIO U UMHU PYKOBOJACTBOBaThCs B nanbHeiineM. Konebanus
BO3HUKAIOT Ha OCHOBE MaMsTH U B TO )K€ CaMOE€ BpEMsl CIIY)KaT OCHOBOM BOCIIPOM3BOJICTBA MaMsTU U
dopmupoBanus HOBOW €€ cTpykTypbl. Koneunoii ¢aszoii konebanuii siBisierca (aza (opmupoBaHus
KPHUCTAITNYECKOH (POpPMBI.

PaccMoTpuM HEKOTOpbIe 4epThl pabOTHl 3MU(PHU3a KaK Yy4aCTHHUKA KBAaHTOBOI'O KOMIIbIOTEpa —
HEHPOHHOI'0 MO3ra yenoBeka. Hagném ¢ ropMoHOB.

T'opmMoHBI — BTOpUYHBIE BOJAUTENH (DOTONEPUOJUUECKUX PUTMOB B OpraHusme uenoBeka. Ilof
JeMCTBUEM TOTO WJIM MHOTO JMamna3oHa CBeTa WIM ApYrux u3iaydeHuil CoJiHIa MPOUCXOAUT U3MEHEHUE
cocTaBa WIM MOAU(DUKAIMI pPErylsaTOpHBIX OEJIKOB-TOPMOHOB, 3alyCKAalOIIMX TOT WM HMHOMN
OMOXMMHUYECKUH Mpolecc, 00eCIeUnBaAOIINI HOPMATBHBIA PEXUM paboThl OpraHu3Ma ¢ BO3pacToM, IpH
CMEHE JHS U HOYHM, CMEHE BpPeMEH roja, cMeHe moJiokeHus: COJHEeUYHOW CHUCTEMBbl B TalaKTUYECKOM
HHEProMH(POPMAIITMOHHOM IIPOCTpaHCTBE Ha (hoHE 30/1aKa.

I'ma3 dyenoBeka BOCIPHHUMAET CBET, Oyay4dd NPUEMHHUKOM CBETOBOW WMH(OpPMALMU: CBETOBAs
SHEPrus, TNOIJIOMEHHAs CBETOYYBCTBUTEIbHBIM BEIIECTBOM IJlaza, mpeolOpasyeTcs CcHauvajga B
XUMHUECKYI0 DSHEPIUI0 pacnaoa/cunme3a MOJEKYl CEemouyscmeumenbHo20 Gewjecmsed, a TOTOM
npeoOpa3yeTcss B AJNEKTPUYECKYI0 SHEPTUI0 HEPBHBIX HMITYJIbCOB (MIOTEHIMATIOB JCHCTBUS), KOTOPHIE,
nornajasi B Kopy roJIOBHOTO MO3ra, MpeoOpa3yloTcsi B CBETOBbIE OIIYIICHHS U 3alIOMUHAIOTCS B HEHpOHaxX
namsaTH. OJHOBPEMEHHO CBeTOBas MH(OpMalMs HEPBHBIX BOJIOKOH Iepenaércs IMOJIEBBIM CIIOCOOOM
amu(pu3y, PacrooKEHHOMY IOJI MECTOM CKPEUIMBAaHUS JIBYX BETBEH HEPBHBIX BOJOKOH (Ha3bIBaETCS
CIIOBOM — XHa3Ma), 00pa3yromux mo1001e KoJbla. nu(u3 BILIOTHYIO MOIXOIUT K 3pUTEIBHBIM X0JIMaM
Mo3ra. Dnu¢u3 BbIpabdaThIBaeT KPUCTAUIBI M XPAaHUT B HUX MH(pOpMAIHio HeilipoHoB mosra. Ilpu stom
SMHU(U3 TOCTOSHHO BKIIOYEH B OOIIYI0 cUCTEMY (DU3HOJIOTHH, M MPU HEOOXOTUMOCTH MH(OpMAIUs U3
KPHUCTAJJIOB CYMTHIBAETCS 00paTHO, oOecrieurBas petieHne npooieM.

[TosTomMy KitoueBast poJib B OpraHu3alMd pUTMa >KU3HM Teja 4YelloBeKa NPUHAICKUT
SHJIOKPUHHOM kesie3e INuGu3y — TAMHCTBEHHOMY y4acTKY T'OJIOBHOT'O MO3Ta.

Onu¢pu3 MMeeT MHOIO Ha3BaHMU: TPETUH IJa3, aJpKHA-YaKpa, OKO BEYHOCTH, BCEBHJSIIEE OKO,
rna3 Bk, OKO MYZPOCTH, Ha3BaHHUE «CEAATMILE AYIIN» MPEeAIoXua JlekapT, MUIIKOBUIHAS XKele3a.
Benukwuii Bpau /IpeBHero Puma nmo mmenu I'aneH cpaBHWI 3nHu(uU3 ¢ MIMIIKOH UTAIbIHCKON COCHBI —
nuana. Tak snudu3 noxyyus Ha3BaHue — nuHean bHas cuctema, glandula pinealis.

Tpernii rina3 — 31ak 6oros. OH MO3BOJIST UM BOOUHUIO BUAETH BCIO NMPEABICTOPUIO BeeneHHOH,
BUJeTh Oynymiee. BeeBmasimee oko napuwio O6oraM M HAaTPEHUPOBAHHBIM JIIOJSM 3aMeyaTelbHbIE
CHOCOOHOCTH - THUIHO3a M SICHOBUJCHMS, TEJIeMaTUU U TeJeKHHe3a, BO3MOXKHOCTh IOJIydaTh 3HAHUS
HETOCPEICTBEHHO OT KOCMUYecKoro pasyma (nHpopmannonHoro nois). Jlroboe 3HaHME OBICTPO YXOAUT
B HEOBITHE, €CIIM 3a HUM HE CTOSAT OOBEKTHUBHBIE IMPOLECCHI, OCTAETCA JMIIb TO, YTO BBIICPKUBACT
npoBepKy BpeMeHeM. Kak Jrou cMOTM J10rajiaThCsl, YTO €CTh TaKOM oprad, kak Tpetuil ria3? Tonbko
IPU YCIOBUHU JOCTWXKEHUS LIMBUIM3AIMEeN OONMBIINX 3HAHUI B 3JIEKTPOMArHeTU3Me Kak OCHOBBI )KMBOTO
npoiecca, 0 (U3MOJIOIMU CaMOro uenoBeka. TOIbKO B TOM Ciydae, YTO HpeAbLAyllas paca Jofei
peajbHO CYIIECTBOBAJA, M OHA JOCTUIVIA CBOETO MHUKA 3BOJIOLMU — OBJAJeNa CIIOCOOOM XpaHEHUs
UHGOpMALMU B KPUCTAJUIMYECKHUX dJIeMeHTax maMatu. OHa 3Hana (U3MOJIOTHIO YelloBeKa U e€ crocod
PEryJIsLHH.

Hanpumep, ciaBy nepBoro MpuI0JHarHocTuka (BpaueBares 1o COCTOSHUIO MUTMEHTHBIX TOYEK
payXKKH T71a3a) MPUITHCHIBAIOT skpery dapaona Tyranxamona — En Akcy’. Ha gByx manmpycax JIdHOM
no 50 meTpoB u mupuHO# 1,5 MeTpa Kaxbplii M300pakeHa JUArHOCTUKA MO PaayKKe Ii1a3 yenoBeka. En
Axc 3Han cnoco6 doTorpadupoBaHus Ha METALIMUYECKUX IIACTUHAX LBETHbIC M300paKEHUS PATyKKH
m1a3. W manupyc, ¥ miacTUHbl ¢ GoTorpadusMu 4yg0M COXpaHWIUCH J0 HAllUX THEH, B TOM 4YUCIe U
¢oro rna3z ¢apaona. Kak 0ObSACHUTH TOT YIUBUTENBHBIM (PaKkT, 4TO Ha pagyKKe IJla3 BEIUYMHOM C

7 [TerpoB H. B. CBETOMBP. Cgero-marautoduonorudeckuii put™ xmuu Beenennoit. CI16.: U3]1. «MeauimmaCcKast mpecca.
2006. — ctp. 357.

21



KOINIEEYHYI0 MOHETY TPE/ICTaBJICHbl BCE OPraHbl U CUCTEMbI Halero tena? Pagykka MHAWBUAYyalbHA Y
KaKIO0TO YeJOBEKa, KaK MHAMBUAYAIbHbI y30pbl Ha mnanblax. Beixoaur, uto Bpad En Akc 3Ham B
MOIPOOHOCTAX BCIO (DU3HONIOTHIO YETIOBEKa, YEro eIIé He 3HAIOT HAlll Bpayu.

3akoH JKu3Hu Bo BceneHHOH riiacut: nmpu 0ObeIUHEHUN OJAMHOYHBIX POJACTBEHHBIX HJIEMEHTOB B
CHCTEMY OHHM 0000IIECTBISIOT OJIHY IOJIOBUHY CBOMX YYBCTBUTEIbHBIX 3JIEMEHTOB B €IUHYIO CUCTEMY, a
BTOPYIO TOJIOBHHY OCTaBJISIIOT cebe. Tak m y uenoBeka: BCe OpraHbl Tela 4YeloBeKa, OObEAMHAACH B
o0mIyro cucreMy Tena, OOOOIIECTBISAIOT CBOM YYBCTBHTEIbHBIC  DJIEMEHTHI B KaXKJOM OpraHe
YyBCTBOBAaHMA. TeM caMbIM BCE OPraHbl M CaMO TEJO )KUBYT B €IMHOM MH()OPMAIIMOHHOM MPOCTPAHCTBE.
OHM COBMECTHO BHJIAIT, CIBIIIAT, OOOHSIOT M YyBCTBYIOT, OCO3HAHHO BOCIIPMHUMAIOT BHEIIHIOO cpeay. B
pagyXKe riia3a eCTh HepBHbIC OKOHYAHUsI (ITMIMEHTHBIC KIIETKM) OTO BCEX OPIaHOB U CUCTEM Tela.

Cornacio Canrn® «lllumkoBuanoe teno (puc.5) (corpus pineale) mpexacraBmsier coGoii
KOHYCOBHJIHO€ OOpa3oBaHHE UIMHOW 6 MM M JuaMeTpoM 4 MM, IPUCOETUHEHHOE K KPBIIIE TPETHEro
xKenynodka ymwiomeHHeiM moBogkoMm (habenula). DOty kenesy Takke HasbIBarOT 3MUPHU3OM.
HInmkoBUIHOE TENIO PACHOJIOKEHO Ha JTHE MOMEPEYHOH OOpO3/bl TOJIOBHOTO MO3Ta, HEMOCPEICTBEHHO
0] BAJIMKOM MO30JIACTOTO TeJa, MEXKJYy BEPXHUMHU XOJIMHUKAMHU KpPBIIIU cpenHero Mo3ra. OHO IJIOTHO
YKPBITO MATKOM 000J104KO# rosioBHOTO Mo3ra. Habenula pa3aauBaercs, 00pasys CIMHHYIO U OPIOLITHYIO
IUIACTUHKY, Pa3JelICHHbIC MIMIIKOBUIHBIM MPOMEXYTKOM. BplomrHas mjiacTHHKa CIMBAeTCs C 3aIHEl
CIIAalKOM, B TO BpeMs KaK CIIMHHAs IPOJOJDKAETCA 3a CIAWKy, TECHO NpuUileras K SIUTENUI0 Kpbluu. B
MecTe IPUKPEIUICHUS K 3pumenbHoMy Oyzpy CIIMHHAS TUIACTHHKA yTojmaercs, oopasys stria medullaris
thalami (momocy smudmuza). 310 yroJsIIeHUE NpEACTaBIsIET COOON KI'YT BOJOKOH CTOJI0A CBOJA H
CpeiHel TOJIO0CH OOOHSATENBHOTO TpakTa. MeXITy MO3rOBBIMH MOJOCAMU Ha 33JIHEM KOHIIE MUMEEeTCs
nornepevHas cmaiika, commissura habenularum,
B KOTOpOH  BOJIOKHa  IOJIOC  YacCTHYHO
NEePEKPEIIUBAIOTCS,  JOCTHTas  IMOBOJOYHOTO
Apa 3pumenspHozo oyzpa.

Puc.5 TonmoBHO#t Mo3r uenoseka. (Cpes
no cpemHeid mauHMM). 1- TKaHb Mo3ra. 2-
runopus. 3- snupu3. 4 — MO3IKEUYOK. 5 —
BapOJIMEB MOCT.

BHYTpEHHOCTh  IIMIIKOBUIHOTO  Teja
COCTOUT U3 3aMKHYTHIX (DOJUTUKYJI, OKPYKEHHBIX

BpacTaHUSIMU COEJIMHUTENBHON TKaHHU.
DonnuKysl (xene3ucToie Iy3bIPHKH)
9
3aI0JHEHBl ANMUTEIUANIBHBIMU KJIETKAMU , CMELIAHHBIMUA C H3BECTKOBBIM BELIECTBOM — ,,MO3TOBBIM

neckom” (acervulus cerebri). M3BecTkoBbIC OTIIOKEHUS TaKXKe OOHAPYKHBAIOTCS B TIOBOJKE dMU(pU3a U
BJIOJIb COCY/IUCTBIX CIUIeTeHUH. DYHKIIMSI IIUIIKOBUIHOTO Tela HEU3BECTHA, cunTaeT CaHTH.

CBOE MHEHHE aBTOP YK€ BhICKA3aJl — 3TO KPUCTAILIBI JIOJITOBPEMEHHOM MaMSITH.

JlekapT mojarai, 4yTo SnUQu3 ABISIETCS ,,CelaInuiieM ayxa”. ¥ mpecMbIKAIIINXCSl UMCIOTCS JBa
HIMITKOBUIHBIX TeENla, IMEpeIHee W 3aJHee; 3aJIHEC OCTAeTCs HEPa3BUTHIM, a IepenHee oOpa3yeT
PYAMMEHTAPHBIA HUKIONWYCCKUN IJ1a3. Y HOBO3eJAHICKON SIIEPUUBbI 2ammepuy OH BBICTYHACT W3
TEMEHHOTO OTBEPCTUSI U MMEET HECOBEPIICHHBIC XPYCTAIMK M CETYaTKy, a €ro JJIMHHBIA TOBOJOK
COJICPXKUT HEPBHBIC BOJOKHA. ONU(PU3 YEJIOBEKa, BEPOSTHO, TOMOJIOTHYCH (MOJAOOCH) 3aqHEMy

8 Santee H. Anatomy of the Brain and Spinal Cord. Iur. mo: Masmu IT. Xomny. Menxucenex u muctepus orust. K.: Codus,
2001.

% DmmTenuii — rp. COCOK - TKAHb U3 UyBCTBHTE/IBHBIX KIIETOK, MOKPHIBAIOIIAs IOBEPXHOCTH KOAKH, POrOBHMILY I71a33, & TAKKE
BBICTHJIAIONIAS BCE MOJIOCTH OPraHu3Ma, BHYTPEHHIOK [TOBEPXHOCTH MOJIBIX OPraHOB MHIICBAPHTENBHOM, BIXaTEIbHOMH,
MOUYCIIOIIOBOM CUCTEM.
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LIUIIKOBUIHOMY TEIy IPECMBIKAIOILIUXCS».
BaxHo TO, 4TO 3nM(pHU3 UMEET KOHTAKT CO 3PUTEIBHBIM OYrpoM — C HEHpOHaMU 3pUTEIHHOMI
namsaTH. M moTtoMy ero MoXHO CYMTaTh IMOCIETHUM 3BEHOM B oOmel cucteme mpuéma CBera, ero
00paboTku W TpeoOpa3oBaHUs B AIIEKTPUUYECKHE 3apsabl M DIIEMEHTHI MaMATH, (GOopMHUpPYS CHCTEMY
oOpaTHO#H cBsi3u (IOCPEACTBOM KPHCTAJUIOB) 4Yepe3 Peryisiuio (pU3MOJOrMd U MarHUTHBIA PE30HAHC C
MarHuTHBIM nosieM 3emid. OOpatHas CBsI3b C MoJIeM 3eMiIu UIET Yepe3 KpUCTalIbl Audu3a.

B HacTosimiee BpeMsi THCTOXUMEKH BBISCHWIIH, KAKOBA CTPYKTYPa MO3TOBOTO rmecka'™ . IlecunHkm
1o pazMepy ObIBAIOT OT S5 MUKPOH /0 2 MM, 10 (popMe OHU YaCTO HAIIOMUHAIOT TYTOBYIO ATOJY, TO €CTh
UMEIOT (pecTOHYATHIC (3yOUaThie M BOJHKUCTBIC) Kpast. COCTOSAT M3 OPraHUYECKOH OCHOBBI — KOJIIOM/IA,
KOTOPBIA CYUTAETCSI CEKPETOM IMUHEATONUTOB (BBIACICHHUS M3 KJIETOK SMu]u3a) M MPOMHUTAH COJISIMH
KaJdbllUd M MAarHus, NPEUMYIIECTBEHHO Qocdaramu. MeTogoM peHTTeHOKPHCTALIOrpaduyeckoro
aHanu3a ObUIO TIOKA3aHO, YTO COJIM KajblMg Ha JudpakTorpaMmax snudu3a aHaJIOTHYHBl KPUCIALIAM
2uopoxkcuanamuma. MoO3roBble TIECUMHKM B TOJISIPU30BAHHOM CBETE OOHAPY)KMBAIOT JBOWHOE
JydenpenomMieHue ¢ 0Opa3oBaHHEM <«MallbTHHCKOro» kpecra. OnTuyeckas aHH30TPONHOCTH (pazHas
CKOPOCTb MPOXO0KJCHHUS CBETA) YKa3bIBACT, YTO KPUCTAILIBI COJICBBIX OTJIOKCHHH dnH]u3a He SIBISIOTCS
KpHUCTa/NIaMH KyOMYEeCKOW CHHTOHUHU. XOTsI 3TO MaJlo 0 YEM F'OBOPHUT.

[TecuynHKM OKpY)KEHBI KOJUIAT€HOBBIMHU (OEIKH COCAMHUTEIBHON TKaHU) BOJIOKHAMH U 00pa3yroT
KOHLEHTPUYeCKHe CJIOM PAa3IUYHON MJIOTHOCTH. B 3THX c10sX ObIIIM HAalZIGHbI CTPYKTYPBI UTOJIHUATOMN
(bopMBl, MOX0XKKE HA KPUCTAJIIBI THAPOKCHAIIATUTA.

OTH HenpaBWIBHOW (QOPMBI MHOTOCIIONHbIE KOHIIEHTPUYECKHE OTJIOKEHHSI M3 MEeCUHHOK
IIMIIKOBHIHOM KENEe3bl COJIEpIKaT:

1) runpoxcuanarut Cas(PO4)30H;

2) pocdar kambus Caz(POy ), ;

3) ruapodocdar kansuus Caz(POy ), - H, O;
4) xapbonaranarut CaCO3 OH;

5) xanmsuur CaCOs3 .

CaoiicTBa KIeTOK »nudu3a (IMHEANONUTOB), 00YCIOBIEHHBIE X CIIOCOOHOCTHIO (JOPMUPOBATH
HEOPraHW4eCKUil KOMIIOHEHT MO3IOBOTO II€CKa B BHJE OTIOKEHMI KPMCTaAI0B TMAPOKCHANATHTOB M
rugpodocdara Kablius, He SBISETCA YEM-TO OCOOEHHBIM B OpraHM3Me 4eloBeKa. 11006HbIe MPoIecchl
— OTJIOKEHHUE BBINIEYNOMSHYTBIX U PYTHX KPUCTAILIMYECKMX COEIMHEHHI — IIPOMCXOMAT U B APYTHX
coMatuueckux (OObIYHBIE KIETKH Tela) KIEeTKaX OpraHu3Ma B YCJIOBHAX —€CTECTBEHHBIX
(pU3MONOrUYECKUX MPOLECCOB, KAK BHYTPU KJIETOK (B MUTOXOHAPHUSX M JIM30COMAX), TaK U BHE KIETOK
(IIMKO3aMUHOINIMKAHBI, KOJUIAr€HOBBIE BOJIOKHA), OTIOKEHMS KaMHEH B I0YKaX, (DOpPMUPOBAHHE
oonutoB (KaMyIKOB) B CHCTEME BECTHOYJISPHOrO ammapaTta, U Op. IIpakTuuecku Bce OHH — 3TO
OMOJIOTMYECKHME KPMCTAaIbl, IONY4EHHblE OHOJIOrMYeckMM oOpasom 1o mnporpamme JHK.
dopMupoBaHUEe KPUCTAILIOB 3alpPOrpaMMHUPOBAHO B OPraHM3Me KaK 3aBepluaomias (asza mpeBpalieHus
(a30BOro COCTOSHUS BELIECTBA.

Heo6X0muMO OTMETHTh, YTO TOPMOH MeNamoHuH, PaHEe CUMTABLIMICA crenu(pUIeCKUM
FOPMOHOM WUUKOBUOHOLL Jicesle3bl, BhIPaOaThIBAETCS TAKKE KIETKAMM KULIEYHUKA U Cemuamku 21ds.
CBoiicTBa Menamonuna, BeIpaObaTBIBAEMOTO Kele30i (3Mu(pU30M) B HOUHOE BPEMs CYTOK, YPE3BLIYAHO
MHOTOOOpasHBL OH O00IajaeT TUNHOTHYECKMM  JEHCTBUEM, OCYLIECTBISET KOHTPOJIb  Haj
OMOIOrMYECKMMU PUTMAMM M IIPOLECCOM CTapeHHUs, MTPaeT pojib B Pa3BUTUU CE30HHBIX JEIPECCHIi,
BIMSAET HA PENPOAYKTHBHblE (YHKIMM, OONagaeT AaHTUOKCHIAHTHBIM (IPOTUBOBUPYCHBIM) H
anTunponupepaTuBHeIM (IPEayIpEKIAeT OTEKM U Hp. paspacTaHue TKaHei) >(PdeKkTaMu, CTUMYIUPYET
KJIETOYHBI MMMYHHTET.

Mo3roBoii Hecok MMeeT KeITOBAThI OTTEHOK, KOTOPBIHA €My MOTYT MPHaBaTh COJAEPKAILUECS B
ero cocTaBe NpMMECH B BHIE CTPOHLMsA, LMHKA, MarHus, HaTpus, »Kene3a, cepbl. Hamuuue
JIONOIHUTEIBHBIX BKJIIOYEHUH B COCTaB KPMCTalla TOBOPUT 00 MX cheu(uueckoil (GyHKIUU B

10 IImamos C. B. CHHTE3 HAyJIHOTO M 930TEPUUECKOTO 3HaHus 00 smuduse // Meaununa Gyayiiero B CBeTe CHHTE3A
HAayIHOr0 MUPOBO33PCHUSA Bocroka u 3211'[21[[&: Tes. pe(bepaTOB 1 J0KJIaJJ0B MeIlHHHHCKOfI Hay‘iHO-HpaKTH‘ieCKOﬁ
koH(pepeHuus 1-2 mas 1998 r. Tomck: CI'MY, 1998. C. 42-45. http://madra.dp.ua/archives/medicine/shmatov/index.html.
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MOJIZIep>KaHNU HEN3MEHHBIMH 3JIEMEHTOB MaMSITH.

HaGmogaemas dochopecueHnus (XeMITIOMIHECIICHIIHUS - CBEYCHUE TOIy0Oro IBETa) MO3TOBOTO
MeCKa MOXKET OOBSCHATHCSA KaK HHTEHCHUBHBIMH OMOXMMHMYECKHMHU MPOLECCAMU BHYTPU KPUCTAJUIA, TaK U
HAJIMYMEM PaJHOAKTUBHBIX BKIIIOUEHUH B BHJE coiield ypaHa. [lociennue npuaaoT MO3roBOMy HECKY U
KPUCTAUTMYECKUM  OTJIOXKEHHUSAM KalblMd B pa3IMYHBIX OpraHax M TKAaHAX MPH KaJbLUHO3E
paZMOaKTUBHBIE CBOICTBA, JAenas 3TH OTJIOKEHUS OJHMM U3 MCTOYHHUKOB PEHTIEHOBCKOTO H3ITy4eHUS
opranu3zMa. Kak MBI yxke paHee YCTaHOBWJIM, €CTECTBEHHAs pajuals — 3TO IMPOLECC MECTHOTO
BOCIPOU3BOJICTBA MH(DOPMALTMOHHOTO HOJS.

brnarogaps Hamuunio QGocHOpPHOKHUCIOrOo KaNbIMs TMECYNHKA MEPBUYHO (DIyopecluupyroT B
yIbTPaUOJIETOBBIX JTy4ax, KaK U KareJabKu KOJUIOHJa, TolyooBaTo-0enbiM cBeueHneM. [lonobnyro ke
royoyto QuyopecrieHnuoo (M3JIydeHHsl, CBCUCHHE) JAIOT MHUEIMHOBBIC OOOJIOYKH HEPBHBIX BOJIOKOH.
OOBIYHO OTIOXKEHUS COJICH UMEIOT POpPMY KOJIell — CIIOEB, YEPEAYIOIIUXCS CO CIOSIMU OPraHUYECKOTO
BellecTBa. boibie 0 «MO3roBoM necke» y4€HbIM HUYETO MOKa BBISICHUTh HE YIaOCh.

OObenuHsisl AaHHBIE TIO JIEMEHTHOW 0a3e KBAaHTOBOTO KOMIIBIOTEpA C JAHHBIMU OHOJOTHH 00
samudu3e U CTpykrype Mo3roBoro mnecka, Jloponun C.M. (aBrop kHurm «KBaHTOBas Marusi») cuenain
OUCHb HUHTEPECHOE IPEAINOJIOKEHUE.: INUPU3 207106H020 MO32a AGNAEMICA COCHMAGHOU YACHIbIO
K8AHMO06020 KOMNbIOMEPA 6 Hawieil 207108e, A <MO032060ll NeCOK» — (Hu3UUeCcKoll O0CHOBOIL
K8anmoeo2o npoueccopa. Jleno B TOM, 4YTO 3a OCHOBY pEalIbHOIO (DPM3NYECKOTO KBAHTOBOTO
KOMIIbIOTEpA B3AT MUHEpaJ I'MAPOKCHANATHT, KOTOPHI MPUPOAA MCHOJIB3YeT B SMH(U3E TOJOBHOTO
MO3Ta 4ejloBeKa B KauecTBE 3JeMeHTa maMsATH. bena (U3MKOB B TOM, YTO OHM HANpOUb HCKIIOYAIOT
JKMUBOM TMpoIecC CaMUX KPHUCTAIOB M aTOMOB, HO J>KEJIaHUE TMOJIyYUTh KBAHTOBBIM KOMIIBIOTEP
IPUPOIHOrO THUIA ON KaK XOUETCs.

Hoponun C.M. He oOpaTui BHMMaHUSi Ha TO, 4YTO MECYMHKM — 3TO HUTOT DBOJIIOLUHU
MH(POPMAIIMOHHOTO TpeoOpa3oBaHMUs BCEMH OpraHaMH YyBCTBOBaHMs. M depenHy0 KOpOOKYy Hazo
paccMaTpuBaTh Kak 00bEMHBIN pe30HATOP AJIS SJIEKTPOMATHUTHBIX M3JIy4eHUH HEMPOHOB MO3Tra.

W3 TeopeTnyeckrX OCHOB KBAaHTOBOW MEXaHUKH CIIEAYET, YTO JUIs MOSIBICHHS OTOJHUTEIbHBIX
KBAaHTOBBIX ~ Koppeisiuuii  (B3aMMO3aBHCHUMBIX  CBs3€H) HEOOXOAMMO  HalM4YUe  KIACCHYECKUX
B3auMOIeHCTBUNA. To ecTh Ui TOTO, YTOOBI HAIla yXOBHAs CYIIHOCTh MMEJa BO3MOXXHOCTb OCO3HATh
ce0si ¥ pa3BUBATHCS Jajiee, OHA JOJDKHA UMETh MAaTepHaJIbHYIO OCHOBY, IIPOBOJHHKAa» M HOCHUTEINS B
BEIIECTBEHHOM MHUpe. TakuM «IpOBOJHUKOM» - HOCUTENEM SIBIISIETCS BCE TEJO LIETMKOM, U B YaCTHOCTH
BIIOJTHE MOTYT SIBJIAITBCS KPUCTAJUIBI MMIPOKCHANIATUTA B MO3TOBOM II€CKE, BBICTYIAIOIIME B KaueCTBE
¢u3nUecKoil OCHOBBI NaMATH KBAHTOBOI'O KOMIIBIOTEpA B HaIleM TOJIOBHOM Mo3re. B >xuBom mpouecce
CJIIOBO «KBaHT» TOXKIECTBEHEH CJIOBY «I€H», IIOCKOJbKY CHHTE3 OEJIKOBBIX MOJIEKYN HAET HE [0
Oecmpenena, a Toybko noka aeiictByer (aktuBeH) rer JIHK. [IpomexxyTok BpeMeHH aKTHBHOCTH I'eHa —
3TO M €CTh KBAHT *KHMBOT'O MpolLiecca.

[Tpu ynbTpa3ByKOBOM MCCIEOBAHUY LIMIIKOBHUIHAS XKelle3a CTAHOBUTCS BHJ/HA B YEJIOBEUECKOM
3apojpiiie Ha 49-if 1eHb Mociie ero 3a4aTusi, IPUMEPHO B TO K€ BPEeMsl, KOTJIa CTAHOBUTCS PA3JIMYUM MOJ
peOenka. [losiBsieTcss 4yBCTBUTEIbHBIN OpraH-Kee3a, HO He NECUYMHKH. Y 3apopliia (GOpMUPYIOTCS BCe
OpraHbl 4YyBCTBOBAHHUS, KOTOpPBIE €My MOHAI00ATCS cpa3y ke MOCie POXKIEHHS B HOBOM Ul peO&HKa
cpeze: JKUJKas Cpefia MaTepy BHE3AIHO AJIs peOEHKa CTaHOBUTCS BO3IYIIHOM, @ OH JOJDKEH XKUTh B HEH.
B yrpoGe martepu oH yxe mpuoOpén Bce HE0OXOIMMbIE €My Opranel 4yBcTBOBaHUs — Oko ['opa mns
J)KM3HHU B HOBOH Cpele.

[Tpupona B mepByro oyepenb HaumHaeT (OPMUPOBATH UYBCTBUTEIBHYIO CHUCTEMY 3apoOJibllla, B
TOM 4YHCJI€ M Hallero Oyaymiero KBaHTOBOTO KoMmbioTepa (mo3ra). dopmupoBaHHE YyBCTBUTEIHHOM
CHCTEMbl HAYMHACTCS C TOHKUX KBaHTOBBIX YPOBHEH, W €ciii MMeeT MecTo PemnkapHanus (moBTOpHOE
pOXKJIEHHE), TO MMEHHO B 3T0 Bpems (49 nHell) MpoOMCXOIHWT «yIaBIMBAHUE» JYXOBHOW CYIIHOCTH
(MaTpuIpl) At oyepeaHoro BoriomieHus. CornacHo OyIAMHCKMM TPENCTAaBICHUSM, )KU3HEHHOH CHIe
yMepILero HeoOXouMo Kak pa3 49 nHel 11 BCTYIUIEHUS B CIENYIOLIEee BOIUIOIICHHUE.

[Tocne poxpaeHus pebeHKa €ro MoO3r Kak KBaHTOBBIH KOMIIBIOTEP €II€ YMCT KaK YHMCTBIM JIHCT
Oymaru, OH HE 3aloJIHeH HH(opMmaluell, HO 3arpyxkeH mnporpamMMmoil pas3Butus JKu3HM M OCHaIEH
YyBCTBUTEIbHBIMU OpraHaMH, MO3BOJISAIOIIEE EMY OPHUEHTHPOBATHCS B HAIIEM 3JEKTPOMAarHUTHOM MHUDE.
Mo3r peGEHka TOTOB K OOydeHMIO, K 3alojHEHHI0 HHpopMmanueH, CBs3aHHOH ¢ 00paboTkon
JIEKTPOMArHUTHBIX MapaMeTpoB BHeHIHero Mmupa. CaM MO3r-KOMIBIOTEP KakK YCTPOMCTBO, KOTOPBIM
MOYKHO TI0JIb30BaThCsl, HAXOOUTCA B CTaJuM pPOCTa M pPa3BUTHUA.  UTOOBI MOITydmics KBAaHTOBBIN
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KOMIIBIOTEP MO3ra, HYXHO OpraHu30oBaThb OOy4YeHHME KaXJOr0 OpraHa 4YyBCTBOBAaHMS, HAKOIHTh
uHpOpMAIINIO, KOTOPOH MOXXHO OBIIO OBl M30MpPATENbHO MAHUIYJIUPOBATH, BBINOJHSS JIOTHYECKUE
olepaluy U TOJydaTh Pe3ylbTaT — OMBIT COOCTBEHHBIX JAeHCTBHM. PeO&Hka Hamo oOyuaTh BceMy C
paHHEro JETCTBA, TOr/Aa y Hero Oyaet 60b1oi 00bEM nH(OpMAIMHY, U MOSABSATCS KPUCTAJUIBI dnHdu3a.

Kpucramnsl mecka mosiBiAOTCA Mpu OONBIIOM 00bEME MH(POpPMALUU, KPUCTAIBI pa3rpyxaroT
HEHPOHBI MO3ra OT Meperpy3ku xpaHeHus MHPpopmauuu. [IpUunHON MOSBICHUS KPUCTAIIIOB SIBIIAETCS
IUIOTHOCTh JHEPTrUM TMOJS BHYTPH YEpernHOM KOopoOku. YacTo cHpalIuBaroT: TIE K€ XPaHUTCSH
uHopMalys, HaKarIuBaeMas B TeueHue Beel sxu3Hu? OTBET MOJIyYeH: B KpUCTAJIaX d1U(H3a XpaHUTCS
Bcs uHpopmanus. OO 3TOM CBUAETENBCTBYET (DAKT: B YPE3BBIUYANHBIX OMNEpPAlMsIX NpU yAaCHUU
OONBIINX YYaCTKOB Mo3ra (hU3MOJIOTHS OpraHu3Mma coxpassercs. Kpucramnsl snudusza pactyr o
YHUCICHHOCTH M pa3MepaM I0 Mepe TOro, Kak yBeJIHMuuBaercsa 00bEM uH(popMaiuu y yenoBeka. B aToi
CUTYallud HEHPOHBI MO3ra UrparoT PoJib ONEPATUBHON MAMSTH, a JOJTOBPEMEHHAs MaMSITh XPaHUTCS B
KpHcTaiax 3nudu3a, BKIOUYEHHBIX B 00IIYI0 CUCTEMY pabOThl OpraHu3Ma.

[Tocne poxxaenus pebeHok mnoHadany emé onmxe Kk ToHKOMY MUpY, K TOJEBOH (opme, B €ro
snuQu3e eme HeT KPUCTAJUIOB MaMATH, HaJl KOTOPHIMH OH MOT Obl BBIIIOJHATH JIOTUYECKUE OIEPAIIHH.
Mo3ropoii MecOK W KPUCTAIBI TUAPOKCHANATHTAa KakK (U3MUYECKHMEe HOCUTENH WH(POpPMaLUU
(bopMHUpYIOTCS TIOCTENEHHO, MO0 MEpe B3pPOCIEHUs pebeHKa J0 7 JIeT, Korja OH HauyMHaeT OBJa/eBaTh
MEHTAJbHBIMH KOHCTPYKLUMSMH U JIOTHYECKMMHM orepanusMu. llcuxuka uenoBeka CTPOUTCS €ro
CO3HATEJILHOW JIeATENIbHOCTBIO Oyiarojapss opraHaM 4YyBCTBOBaHHS. | apMOHMS SBISETCS Ba)KHBIM
CBOMCTBOM KOCMHMYECKOW Cpe/ibl M OJTHOBPEMEHHO aTpUOYTOM CO3HAHUS M IICUXUYECKON SHEPTHH.

Mo3roBoii TECOK SBIISETCS OTIOKEHUEM «IICHUXHYECKOW DHEPruu», COOCTBEHHOTO OIBITA
JeCTBUM, M TOUKA 3pEHUS OKKYJIBTHCTOB, COTJIACHO KOTOPOH 3MU(U3 ABISETCS CBA3YIOIIKUM 3BEHOM Tella
U CO3HaHUS («CemamuieM AYIIN»), TOXe KaKeTcs BIIOJIHE pa3syMHO#. be3 coOcTBeHHOro ombiTa
JCWCTBUI BO BHEIIHEH Cpelle HMKAKOrO MO3TOBOTO Tecka (DIEMEHTOB KPUCTALTMYECKOH CTPYKTYpHI
namsTH) He Oyzer.

CrarucTiKa MMOKa3bIBaeT, YTO y B3pPOCIBIX JIIOJEH mapaMeTpsl snudu3a pa3Hble: Macca snudusa
0,15-0,2rp, nnuna 0,7-1,2 cm, mupuna 0,5-0,8cm, Tommuna 0,2-0,5¢wm.

®usnonorus snuduza cBoguTcs K cienyroomemy. LlumkoBuaHas xkeie3a — 3TO W3HAYaJbHas
Keneza BHYTpEHHEH cekperuu. Pe3oHaHCHOW peakuuell Ha CBETOBYIO HH(OPMALMIO CO CTOPOHBI
3pUTENBHBIX OYrpoB M XHa3Mbl, U BCEX IPYTUX OPraHOB UYYBCTBOBAHUS, a TaK K€ HA GHeWHuUe
6030€liCmeUs MAeHUMHO20 o 3emau, sBISETCsS cozganue xene3oil 10 30 (mo ApyruM MCTOYHHKAM —
10 10) BUIOB OMOIOTUYECKH aKTHBHBIX TOPMOHAJIBHBIX MOJIEKYN U KpHCTayuibl. OCHOBHBIMH TOPMOHAMU
snudu3a ABIAIOTCS. CEPOTOHUH, MEJIATOHUH, HOPAAPEHAIIMH, THCTAMUH.

CurHanpHble MOJIEKYNBI 3MU(pU3a OMNOCPEAOBAHHO PETYIHUPYIOT BOJHO-COJIEBOM — OanaHC
OpraHu3Ma, a TakKe BO3JEHCTBYIOT Ha MPOLECCHI POCTa U MOJIOBOTO PAa3BUTHUS B CTPOTOM COOTBETCTBHH
CO CHEKTPAIbHOM MMOCIEI0BATEIBLHOCTHIO COJIHEUHOTO CBETA U BO3PACTOM UYEJIOBEKA.

Cpeau MHOTOYMCICHHBIX aBTOMAaTHYECKUX peryisuuid (OHH aBTOMAaTHYECKHE IOTOMY, YTO
CIIEIYIOT TIOCTOSIHHOM IOCIEIOBAaTEIbHOCTH YacToT crekrtpa CoiHIa) B OpraHu3Me 4YeJoBeKa W
KMBOTHBIX HauOoJiee TOYHO paboOTalOT Te, KOTOpble OOECHEUUBAIOT HOCMOAHCMEO MUHEPATLHO2O
cocmaea Kkpoeu. Ilpumep TouHOW pabOTBI HEHPOHOB MO3ra TOKa3bIBACT BBIPAOOTKY MO3rOM
MUHEPAIbHBIX KPUCTAIIJIOB NaMTH MU (PU30M.

BcnomHuM, 4To 0CHOBHOM (hyHKIIKEH Bceil GMOTHI BOJ OKEAHOB M MOPEH SIBIIsICTCS MOAJIEpKAHHUE
OTPEOHOTO MUHEPAILHO20 COCMAE 600bl, IOCKOJBbKY NEPBUYHBIC KHUBBIE CYILECTBA (INIAHKTOH) CTPOST
CBOM CKEJIeThl M3 MHMHEPaJOB MOPCKOHM BOABIL. A panee WAET BECh MUIIEBOW psija BIUIOTh 10 KUTOB U
Nenb(UHOB, PETYIUPYIOUIMI B KOHEYHOM HTOI€ YHMCICHHOCTb IUIAHKTOHA. A IUJIAaHKTOH pPEryJupyeT
XMUMUYECKUH COCTaB MOPCKOM BOJbI. DTOT NpUEM YHHMBEpCAJIbHBIA B MOAJEP)KAHUU TOMEOCTa3a B
aBTOKOJe0aTeIbHbIX cUcTeMax (ha30BOr0 MPEBPAILCHHS BELIECTBA OT U3Iy4YEHUH JJO KPUCTAJIOB.

Ocobast Mopdosioruueckasi cTpykTypa snudusza B (opMe KOJUIOMJIHBIX MYy3bIPbKOB — MECUHHOK
pasmepom 0,5-1,5 MukpoH (IIapoBUAHBIX, KaruieoOpa3HBIX), PACIOJIOKCHHBIX Ha MepeiHEeH YacTu
JKeJe3bl, a TAaK)ke PUTMUYHOE B BHJ/Ie KoJIell OTJIOKeHHe coJiell B KaKIOW U3 MECUNHOK, OTCISKUBAIOT B
aBTOMAaTHUUYECKOM PeXHMME BapHallid MAarHUTHOTO MOJis 3eMJIM U pabOThl BCEH YyBCTBUTENLHONU CUCTEMBI
BOCHpHATHs U TpeoOpazoBanus Csera. Ilostomy cumBony Oxa I'opa (Xopa) mpumaBaicst G0bInoi
CBSIIIIEHHBINA CMBICIL.
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Bynyun oOmbITOM MNpPEKHUX NEUCTBHM BCEHM YYBCTBUTEIBHOM CHCTEMBI, MO3TOBBIE MECUYMHKH
CIIy’KaT TEPBUYHBIMHU 3JIEMEHTaMM, KOHTAaKTUPYIOIIMMHU HETIOCPEICTBEHHO ¢ MH(POPMALMOHHBIM TOJIEM
IUTAaHETHl HAa OCHOBE MAarHUTHOTO pe3oHaHca. CoJHIIE CBOMMHM MOJSIMHU BO3JEHCTBYET Ha MarHUTOC(epy
IUTAaHETHI, BO30YXJasi KPUCTAUIMYECKOE SAPO MaMSTH IUIAHEThl, OT KOTOPOro MH(GOpMAIys BBIHOCUTCS
MarHUTHBIMH CHJIOBBIMU JUHHSIMU. YenoBeK, HAaXOJsICb B MarHUTHOM TMojie 3eMid, depe3 snudus
PE30HAHCHO BOCIPHHUMAET HH(popManroHHoe Bo3xaeicTBue ConHua. Onudus GopMHpYeT Iemb
0OpaTHOM CBSI3U JKU3HU OPraHU3Ma ¢ MarHUTHBIM I0JIEM IIJIAHETHI.

Nmerores ceenenus (Yazos E.U., McauenkoB B.A.) 0 3aBUCHMOCTH BBIPAOOTKH pe2yisimopHbIX
0e1K06 OT NOCTOSIHHO MEHSIOIIMXCS CIIEKTPAIbHBIX XapaKTEPUCTUK COJIHEUHBIX u3nydeHuil. Mmeercs
MOJIHASE KOPPEJALUS MPOIyKTUBHOCTHU 3MH(U3a ¢ Ce30HaMM rojia, CO BPEMEHEM CYTOK, 4TO MOJAYEPKUBACT
ero (hyHKUHIO M30MPaTEIbHOTO YYBCTBHTEIBHOIO JIEMEHTA K M3IydeHHs M Toro auanasona CoiHIa,
KOTOPBIE ONPEACISAIOT POCT M Pa3BUTHE KOHKPETHOT'O OMOJIOTHYECKOTO BU/IA.

AHTEHHOH BOCHPHATHSA U3IYYEHUIH M NpEeBpallleHus UX B MEPEMEHHbIC TOKU CIYy)XaT B dnudu3e
KOJUIOUHBIE 00pa30BaHusi, MOBEPXHOCTh KOTOPBIX MOKPHITA COJAMH Kajblus. Cleayer NOMHHUTH, 4TO
BCs INOBEpXHOCTh COJIHIA NOKPBITA KaJIbLIUEBOM HIHEPreTUUECKON CETKOW, MO3TOMY HE CIIy4allHO U
KOJUIOUJIHBIE YACTHUIIBl SMU(H3a TMOKPHITHl COJMSIMU KaJbIUs, BCOIOMHUM 3€pKaJIbHOE B3aUMOJCHCTBUE
BEIIIECTBA C AIEKTPOMArHUTHBIMU H3JIydyeHUsAMHU. KIleTKku — muHeasouuTsl o0mmeil CTpyKTypsl snudusa
BbIpAa0AThIBAIOT KOJUIOMZ.  BBIHI8 Ha MOBEPXHOCTh KJIETKH, KOJUIOMIHBIE YAaCTUYKH HE TEpsIOT
¢dusnonorndeckort cBs3u ¢ reHamu JHK nmannoii kietku. Mukpouacmuuku KoLIOUOHO20 pacmeopa
IIPOM3BOJIBHO paclpe/iesieHbl B ero 00bEMe, HO C MPUXOJ0M PE30HAHCHOTO AJIEKTPOMArHUTHOTO CUTHajIa
OHHM 00pPa3ylOT MTHOBEHHYIO CTPYKTYPY, COOTBETCTBYIOILIYIO CIIEKTPaJIbHOMY COCTaBY cHrHajia (10J00HO
MT'HOBEHHOMY 3aMOPaXMBAaHUIO WX (HOTOrpagupoOBaHUIO Ha (POTOIIACTUHKY, TOKPHITYIO a30THOKHUCIIBIM
cepedpom).

[TosiBnsieTcst 000OIEHHBIN ATEKTPUIECKUNA UMITYyJIbC OT MIHOBEHHOM JMHAMUYECKOH CTPYKTYpHI
U3 YaCTUI] KOJUIOMAA, B TOYHOCTH COOTBETCTBYIOLIUN COLEPKAHUIO CIEKTPa 3JIEKTPOMArHUTHOIO
CHTHaJjla BHEIIHEH cpelbl. DTOT MMITYJIbC akKTHBH3HpYeT (Bo30yxknaer) coorBercTByrommii red B JTHK
KJIETKM dMU(H3a, 1 OHA CTPEMUTEIHHO 3allyCKaeT MPOILeCC CUHTE3a PEryASTOPHBIX OSIKOBBIX MOJIEKYI —

TOPMOHOB.
VYHUBepcanbHBIA NpUEM B KMBOM Tpoliecce MpuéMa u npeodpazoBaHus WH(POPMAIMU COCTOUT B
TOM, YTOOBI - paccublnamvCsi — BOCHPUHAMb INEKMPOMASHUMHYIO UH@OpMayulo — u cobpamvcsi 6

M2HOBEHHYI0 CIPYKMYPY — nepeoams 0600WEHHbLI JNIeKMPUIeCKUll CUSHAL NO (UZUOTI02UYECKOU Yenu —
U CHOBA PACCLINAMbCA, HAXOJSACh B COCTOSIHUH €J1a00T0 MOAO0rpeBa B 0KMIaHUK puéMa HOBOTO CUTHAIA.

Pa3pexeHHast cpesa, B TOM 4HCe U KOJUIOMJIHOTO PacTBOPa KIETOK 3MU(H3a, CIYyKUT OCHOBOH
BOCHIPHUATHS 3JEKTPOMArHUTHBIX BOJH. [71a3 yenmoBeka aHaJIOTMYHBIM OOpa3oM BOCIPUHHUMAET CBET,
Oylyud KOHEYHBIM TNPUEMHHMKOM CBETOBOM HH(pOpMAIMM: CBETOBas DJHEPrus, MOIJIOIMIEHHAs
CBETOYYBCTBHUTEJbHBIM BEIIECTBOM TJja3a, IMpeoOpasyeTcs CHadaja B XHMHYECKYIO SHEPIHIO
pacnaoa/cunme3a  MOJNEKY1 — C8eMOUY8CMBUMENbHO20 —Geujecmed, a TOTOM IpeoOpasyercs B
IEKTPUUYECKYI0 DJHEPrUI0 HEPBHBIX UMIIYJIBCOB, KOTOpBbIE, IONazas B KOPY TOJIOBHOIO MO3ra,
npeoOpa3yloTcsi B CBETOBbIe olrylieHus. [Ipm 3ToM BHYTpHM OOBEMHOIO pe3oHaTopa - TOJIOBBI —
BO3HUKACT 3JEKTPOMATHUTHOE TIOJE€ KaK HMTOr PabOThl BCEW CHUCTEMbl HEHPOHOB Mo3ra. Onudwus
MOCTOSIHHO BOCIPHMHMMAET 3TH HU3JIy4EHHUS — TIeHepalio HEHpOHOB, BbIpa0aThiBas KPUCTAJUIBI IS
3anmucy MHQpoOpMauuu. AHAJOIMYHO pabOTar0T BCE YYBCTBUTEIBHBIC 3JEMEHTHI, SBIISIIOIIUECS I10
¢bynkuu snementamu Myxkckoro Hawanma. B sTom mpumepe mpocmaTpuBaeTcsi pellieHHe BOINpoca O
nporecce OOpPa3HOTO MBIIJIEHUS U (OPMHPOBAHUS OCO3HAHHOTO BOCHPUATHS OT CYMMHPOBaHUS
IEKTPUUECKUX HEPBHBIX UMITYJIBCOB.

B npupozne xocMoca CymecTByeT OAWH YHUBEPCAJIBHBIA 3aKOH — 3aKOH COXPAHEHUSA U pa3BUTUSA
JKU3HU. 3aKOH COXpPAHEHMs >XM3HU OCHOBAH HAa FEHETUYECKOW NaMATH. Pa3BuUTHE JXKU3HM CBSI3aHO C
BOCIPOU3BOJICTBOM I'€HETUYECKON MaMsITH B TOYHON KOIHMH U OJJHOBPEMEHHOTO TBOPEHUS HOBBIX (JOpM B
KAaueCTBE MCTOYHHUKOB IIUTAHUA Il JJIEMEHTOB IaMATH. BOCIPOU3BOACTBO TOYHOM KOIMU CBS3aHO C
HEOOXO/IMMOCTBIO TPEJOTBPATUTh PAJUOAKTUBHBIN pacmaj CTPYKTyp HaMsTH, YTOOBl HE MOTEpsSTh
3HaHUA O TEXHOJOTHM JKHMBOIO IIPOLIECCa,  IIOCKOJBKY >XU3Hb OCHOBAHA Ha JJIEKTPOMATHUTHBIX
B3aUMOJICHCTBUSAX.

Ilpoucxooicoenue  drcuznu  BBI3BAHO  PAJUAIMOHHBIM  SIBJICHHEM U HEOOXOTUMOCThIO
BOCIIPOM3BECTH KONMIO T'€HETHUECKOW MaMATH LeHTpa BceneHHON mouno no obpaszy, Ha NpUHLHUIE
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KPUCTAJUIM3aLUK, YTO PABHO3HAYHO CaMOBOCIIPOM3BOACTBY. B KaxkIOoM Teile 4YeloBeKa IPOUCXOIAT
NPUHIUIHAIBHO T€ Xe MPOIecChl, YTo U B MaciTade BeeneHHoil.

Pazeumue osicusnu BBI3BAaHO HEOOXOJIUMOCTBIO chopmupogams no obpaszy u nodoouro HOBBIU
CHUHXPOHHBIH MCTOYHHMK HEPreTUYECKOr0 MHUTaHUs, CIIOCOOHBIM MpeoOpa3oBhIBaTh AJIEKTPOMArHUTHBIC
U3IYYCHUS B DJCKTPUUECKYIO PHEPTUI0 TOH ke 4acTOThl M (ha3bl KOJEOAHUH A HY)X] TeHETHYECKON
naMATH. 3apo’KJIEHUE U Pa3BUTUE DSHEPreTUYECKMX HCTOYHMKOB IUTAHUA MPOMCXOJMUT COIJIACHO
WH()OPMALIMOHHOW MATPUIIE, BBIACISIEMON T'C€HETHUYECKUM IIEHTPOM, KOTOPHI B JaHHBIH MOMEHT
BOCIIPOM3BOJUT CBOIO KOIIMIO WM IIPOCTO HY)KJIAETCSl B UCTOYHUKE ITUTAHUS.

Hasnauenue owcuznu COCTOMT B TOM, 4YTOOBI TOCTENOBATEIbHBIM IMYTEM pa3BUTUS pa3zyma
npedomepamums  OONLWIOU  63pbl6, HEYNPABISIEMbI pAJUMOAKTUBHBIA WU SACPHBIA B3pPHIB B
IpOCTpaHCTBE XU3HU BeenenHoi. JKu3Hb — 3TO BBIHYKACHHBIN Kose0aTeIbHbIN MPOLEcC Ha OCHOBE JABYX
Hauan, camblif ycTOWYMBBINM, yIpaBlIsieMbId, XOpOLIO COAaJaHCUPOBAHHBIN OTHEHHBIN IPOLIECC
COBMECTHOM pPalOTHI 3JEKTPUUYECKUX M MATHUTHBIX IHOJEH B POJIM OKUCIUTENEH M BOCCTAaHOBUTENEH,
TpeOyYIOLINi pa3BUTHUS pa3yMa U XpaHEHHsI JOJITOBPEMEHHON MaMsTH.

Cnabvie u ceepxciabvie 63aumolelcmeus JIeKaT B OCHOBE T€HETHYECKOI'O E€AMHCTBA MHpa
OTHEHHBIX IporeccoB. JKHUBOIl mpouecc ¢ paaualy HAuMHAETCAd M paaualnuell 3aKaH4YMBaeTCsl, YTOObI
HayaTh HOBBIA OECKOHEUHBIN PUTM >KUBBIX ITPOLIECCOB.

Ku3Hb — 3TO CBOErO poja SKCIEPUMEHT, CBS3aHHBIH C HEOOXOAWMOCTBIO TOJYYUTh 3HAHUS.
YroObl COOTBETCTBOBATH HBOJIOLMH, YEIOBEUECTBY HYKHBI 3HAHUSA, KOTOpbIE OBl IOJIUTHIBAIUCH
HAyKOH, TMOAJNCpKUBAIUCH pEJIUTHEH M  PpaclpoCTpaHsauch Obl ¢uiocopueid 3HaHUS, U HE
IpOTHUBOpEeUmIn Obl 37paBoMy cMbicity. Kuura JKu3Hu nuiercs He HaMH, HO IS HAaIIero MpoYTeHUs U
3allOMUHaHUS.

YroObl MPOYUTATh U OCMBICIUTH KHUTY JKU3HH, TPeOYyeTcs MHOXKECTBO TeX, KTO CIOCOOeH eé
yuTaTh M HE NepeBHupaTh e€ cojepkanue. [lo Mepe »3BorOIMH cOOOIIECTBA JIOJIEH Pe3KO BO3pacTaeT
nH(pOpMaMOHHBIN 00MeH. Bo3HMKIIa HEOOXOAUMOCTh TAKOTO XpaHEHHUS MHPOPMAaILIUU, YTOObI OHA ObliIa
JoCTynHa KaxzaoMy. COBpEMEHHBIE TEXHMYECKHE BO3MOKHOCTH IIO3BOJISIOT 3allMChIBAaTh, XPaHUTD,
ObICTpO NepeaaBaTh, 00pabaThIBaTh U BOCIPOU3BOJUTH OTPOMHBIE MACCUBBI HH(OPMALIUH.

PazButre 1udpoBoii MUKPOAJIEKTPOHUKM HMPOMCXOAMT B HANpPABICHUM BCeOOIIeld WHTErpaluy,
UCIIONb3ysl TPaJAMLMOHHBIE pELIEHUS B IOCTPOCHUM CXEM, TEXHOJIOTMYECKUX NPUEMOB, KOIAa
HOCUTEJIIMU MH(POPMAIIUH SBIISIOTCS 3JEKTPUUECKHUE COCTOSIHUS JTIOKAIBHBIX SIU€EK CXEMBI, IOCTPOESHHBIX
Ha aktuBHBIX (SIH) m maccuBubix (MHDbB) sineMeHTax B MaccOBOM KOJHMYECTBE. DBOJIIOIHS BCETO
YeJ0BEYECTBA OTPa)kaeT COOOI0 HBOJIIOIMIO KaXIOro dYeJIoBeKa B BOIpoce 00paOOTKH, XpaHEHHH U
npuMeHeHuss uHpopmauuu. Ilpumepom ToMmy ciayxuT oSnu¢pu3, BblpabaTbhiBas — KPUCTAIUIBI
JIOJITOBPEMEHHOM NaMsATH.

Hns 6ecemeptuss TEHOMA HaznéxHee Bcero coxpaHsTh He camy (opMmy marepuu/BeliecTna, a
XPaHUTH [IOJIHOE ONMCAHUE CTPYKTYPHBIX CBA3ECH B CUCTEME U3 CTAaHJAPTHBIX MOAYJIEH, a 3TO OIIUCAHUE U
ectb nyma, JlyxoBHas OeccMepTHas CyIIHOCTh, HepeBeACHHas B HH(opMmaiuoHHyo (opmy. s
coxpaHeHMs JKM3HM HAJ0 COXpaHATh MaMsATh O kuBoM mpoiecce - Jyx. O [TAMATU 3abbuin Bce
UCCIIeI0BATEIH KUBOTO MpoIecca M KBAHTOBOM (DU3UKH.

W3HavanbHBIMU CTAHAAPTHBIMH MOAYJISIMH BO BceneHHol sBisitoTcss 18 cTpykTypHBIX (Bopm
BOJIOPOJA, MOJy4aeMbIX U3 IEMEHTOB HEUTPOHHOU MAaMATH. XPAHUTh BOJHOBYIO JYXOBHYIO CYIIHOCTb
OYEHb JIETKO B KPUCTAJUINYECKON (hopMe HEUTPOHHOTO BEIlECTBA, OAOOHO COBPEMEHHBIM JIOCTHXKEHUSIM
XpaHEHUsI TAMSTH Ha )KECTKUX AUCKaX.

BonHoBoii reHoM Bo30ykJaeT BOJHBI B (POTOHHON cpene, uyTOOBl MOCPEACTBOM BOJHOBOM
SHTPOINUHU KaK TEXHOJOTMYECKOTro Iporecca chHOpMUPOBATh JKUBYIO (OpPMY BEUIECTBA C LENbIO
BOCCTAaHOBUTH IIOTEHLIMATIBHBIE BO3MOKHOCTH JIyXOBHOM CYLIHOCTH.

PackpeiTe Bompoca (puU3MUECKOW CYTH pa3MHOKEHUSI CBOJAUTCS K MOHUMAaHHUIO HEOOXOJIUMOCTH
npouecca pa3MHOKeHud. [Iporecc pa3MHOKEHHS CBSI3aH C YBEIMYECHUEM YHMCIIEHHOCTH KUBBIX CYILECTB
OJIHOTO U TOTO € BHJA, C OOpeTeHHeM MMM creuuduyeckux (QyHKUMH HpU CO3AaHUM COOOILECTBA
(cucrembl HMH(MOPMAITMOHHOTO OOIECTBA), CIIOCOOHOTO K CAaMOCTOATENLHOM >KM3HH. Pa3sMHOXKeHHe
POJCTBEHHBIX IO MPOUCXOXKACHUIO CYIIHOCTEH MIAET OPraHM30BaHHO, B I€IECOOOPA3HOM U JIOTUYECKU
00yCJI0BIIEHHOHM MOCieA0BaTeNbHOCTH. J1060€ pa3MHOKEHHE CBS3aHO C BOCIPOM3BOJCTBOM B TOYHOM
KOIIMM FeHETHYECKOM MH(OpMAIMK HCXOAHOTO 3apO/IBbIIIEBOrO JIEMEHTa — CEMEHU. JTO O3HAYaeT, 4To
POCT YMCIEHHOCTU NpPU PA3MHOXKEHUHU OOYCIIOBJIEH KOHEUHOW LEeNbI0 — JOCTH)KEHHEM COBEPLICHCTBA
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MIOCTABJICHHOW 1eNn pa3BuThs (MHOOPMALMOHHOTO COBEPIICHCTBOBAHMUS). A LENBIO KHBOTO Ipolecca
apnsiercs 100% ToOYHOCTH BOCIIPOM3BO/ICTBA T€HETHUECKOW MH(OPMAINH, ONMUPAsACh Ha KOTOPYIO MOXKHO
HayaTb HOBYIO BOJIHY BOIIJIOLICHUIL.

[TockonbKy Bce 4YyBCTBUTENbHBIC dieMeHThl (Myskckoe Hadano) paboTaroT B SKCTpEMabHBIX
YCIIOBHSIX BBICOKOM YacTOThl BOCIIPMHMMAEMbIX CHUTHAJIOB, TO UX JKU3Hb KOPOTKA, OHU TpeOyroT Oosee
4acToOM 3aMeHe, 0oJiee YacTOMY 3apO’KICHHUIO B YCIOBHUSAX POCTa M Pa3BUTHsI CUCTEMBI (OyAb TO OJTHO TEJIO
YeJIoBeKa WM COlManbHasi OOMIHOCTh). CTaTHCTHKA MOKA3bIBACT, YTO KECHIIMHBI )KUBYT JOJIbIIC MYKUUH
cpenu mionei. Ilostomy u TpeOyercss KpHCTaUIMYecKas CTPYKTypa HaMSITH KaKk HTOT HBOJIIOLUHU
ouosornyeckoit mamaru. U pabora Dnudusa ToMmy noaTBepKACHUE.

HTak, nenaeM BBIBOJIL.

Hcxonst w3 ¢ynkuun snudusa (SHIOKPUHHOHM jKele3bl) B OpraHU3Me, €ro IEHTPAIBHOTO
pachojioKEeHUsi B MO3re cepudeckoil rooBbl uenoBeka (0H nomewén 6 goxyce ceoda uepena), u
cxemMaTtuieckoro uzo0paxenus cumpoiia Oka ['opa, MOXKHO moJiarath, 4To KPUCTAJLUIBI A1 (U3a ABISIOTCS
AJIEMEHTAaMU CTPYKTYpPbl JOJITOBPEMEHHOM MaMsTH, CKONMUPOBAHHON W3 OHMOJIOTMYECKON CHCTeMBI
HelpOHOB MO3ra — onepaTUBHOIl mamMsATH mo3ra. [IpakTuuyecku Bcs MH(POPMAIUS HEHPOHOB MO3ra
nepe3anucaHa Ha KpPUCTAJUIMYECKOM JJIEMEHTE MaMATH — <«MO3TOBOM Iecke» smudusa. nudus
HaxoauTcs B pokyce cdepsl rosoBsl. HelpoHbl MO3ra CO3at0T 3J€KTPOMAarHUTHOE MOJIE BHYTPH T'OJIOBHI,
KOTOpoe (POKyCUpyeTCsl Ha KPUCTAJIBI 31K (U3a, OCYIIECTBIISAS Ha HUX 3alUCh JOJITOBPEMEHHON MaMITH.
Bces ITAMSTD B snuduze. U notomy snugu3 MoxKeT ObITh CPABHEH KaK «CElaJIMIIE yXa YeJIOBEKaY.

bnaronaps sTtomy ¢popmupyercst cuctema 1o THUITY SAepHOr0 MarHUTHOTO Pe30HAHCA: MOCTOSTHHOE
MarHuTHOE MoJie 3eMJIM CKpEIIMBAETCS C TEePEeMEHHbIM MAarHUTHBIM II0JIEM SIH(u3a, OCYIIEeCTBIASA
olmiee ympaBJIeHHE OIKH3HBIO Tela uYeloBeKa. Tak 4YenoBeK crmocoOeH oOmaTrsesi ¢ 0o0mmM
HHEPrOMH(POPMALIMOHHBIM MOJIEM 3eMJIH.

[TpumeuarensHo camo HazBanue Oka ['opa - YTA, cBsizaHHOE C IpeBHECIABIHCKUM MU(OM 0 Oel-
roprood kamHe Anateipb, 0 TBopeHMM Mupa n mupoBoi YTOUKE, nmeromend cMbIci «MUPOBON OCH
BpaILlCHNs», OPUEHTALIMM TEJIa B IPOCTPAHCTBE. AJNAThIPh CUATAETCS CBALIEHHBIM KAMHEM, CPEIOTOYHEM
3HaHuil Ben, mocpenHukoMm Mexay uenoBekoM U borom. Kpucramiel snmudusza momMorarT 4eroBeKy
OPHUEHTUPOBATHCS B MpocTpaHcTBe JKK3HM, cO30aBaTh HOPMAJIBHBIE YCIOBUS IS ]’i)a6OTLI BCEX OPraHoOB
qyBCTBOBaHMSA. M TIOTOMY KPHCTAIBI STH(H3a MOXKHO HA3BaTh KAMHEM AJATHIPh ', CMBICI KOTOPOTO —
XPaHUTh 3HAHUS )KU3HEHHON CHIIBL.

erCT AHKX U ero CBHIHeHHLIﬁ CMBICJI KpECTa ) KUHBOTBOPAILIETO

Bcest cuMBosIMKa pa3nuyHbIX PEUTHHA U 330 TEPUUYECKUX IIKOJ COACPKUT 3JIEMEHTHI (PpaKTaTIbHBIX
KOHCTPYKLIMH, 0a30BOM OCHOBOW KOTOpBIX SBISETCS H300pakeHHe Kpecta. TpEXMEpHBIH KpecT
pa3sBOpauMBAETCsl B OKTayAp, BIMCAHHBIA B KyO, KOTOpBIM mpeoOpasyercs B cdepy. B dopme chepsr
U3JY4aloTCsl JIEKTPOMAarHUTHBIE BOJHBI aHTEHHOM B ¢opme aunons. Bc€ 370 roBopuT 0 TOM, YTO
IIEPBOOCHOBON BceneHHON sBIsAETCS 3JIEKTPOMArHUTHOE W3JIy4eHHE, B KOTOPOM JBa €ro BEKTOpa —
MarHUTHOM M SJEKTPUYECKON HaNpsHKEHHOCTH — MEPIEeHIUKYISApHBI Apyr Apyry, obpasyor dopmy
KpecTa AHKX.

JKusble cmbicnoBsle 3HaueHus [Ipesnero Cinosa KPECT.

KPECT («K® + Pe + Cb + Tw») — 310!

1) «o60mouKa U3BIICUCHHS CHIIBI CYLIHOCTHOTO Havyajia TBEPAOH OCHOBHI (CTPYKTYPBI IIMSTH).

2) «K SHEPTHU YCTOMYMBOI..

3) Peub uzmer o CymHOCTH TBEpAOro KOHTypa (KpuCTaiia mamstu) coOupaHusi SHepruu (OrHs,
CBETa COJIHIIA, 3JICKTPOMATHUTHBIX U3ITy4CHUH).

4) y apueB, kak cuutaercs, noja cinoBoM KPECT moHuManoch NeWCTBHE «BO3KUTAHUS KH3HHY,
nockosbKy JKM3HDb — 310 ornennsii npouecc. Kpect AHKX uMmeeT TOT ke cMbIci — JKu3Hu.

AHKX — xu3HEHHast cuia KOHTypa, B KOTOPOM  OCYILECTBIsIETCs JbIxaHue (KojeOaTelbHbIN
npoiiecc).

Kpect Ankx (puc. 6) kak 3HaK-CHMBOJ NMPUHAICKAT M CeHYac MPUHAICKUT UCKIIOUYNTEIHHO
ajzienTaM Kaxaoi ctpansl. OH SBIISI€TCS CHMBOJIOM CIIACEHUSI U OCBELICHHUS, U KaK TAKOBOM OBbLT IPUHSAT B
KayecTBe MacoHckoro cumBoia B OOpsge KoponeBckoir Apku. KpecT AHKX 4YacTo HasbIBalOT

! Anexcanap Acos. Crapsirckue Born u poxenue Pyc. M.: 3. «Beue». 1999. -544c.
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ACTPOHOMMYECKHM MM KOCMHYECKHM KPECTOM, €ro M300pakeHHe MPUCYTCTBYET HA OJHOM M3 XPaMOB

[Manenke B Mekcuke. Jlatunsine HassiBaau 3T0T KpecT umeneM — Kpyke Ancara. Kpecr Tay ects T, win
TOJIBKO 4acTh KpecTta AHKX — 0e3 pykosTku. JpeBHeWmmii erumerckuii kpect Hocui HazBaHue TAT
(PHEpreTHUECKUil CMBICI 3BYKOB-OYKB KOTOPOTO — MMyM CULA HCU3HU), N300paxkaics B BUIE EPEKPECTHS

+. Kpykc AHcara min AHKX ObUT CHMBOJIOM OeccMepTHSI.

A 4t0 B KOCMOce MOxeT ObITh OeccmepTHbIM? Tonbko XKuzue! Ho torma tem, KTo Tak Ha3zBai
KpecT AHKX, HaJ0 ObUIO 3HATh, Ha YEM OCHOBAH JKMBOM MPOLIECC, KTO €ro reHepupyeT U TBOPHUT. DTO
O3HA4aeT, 4YTO €CTb EAMHBIN 3aKkoH BO BceneHHol, 3akoH, yrBepxkpaarouuil JKu3Hb Kak BEUHBIN
JBUKUTENb BeeneHHo# u Beex B Hel coObIThiA. [lanee mokakeM, 94TO TaKOW 3aKOH PeajbHO CYIIECTBYET,
¥ OH HOCHUT 3JIEKTPOMArHUTHBIM XapakTep — 3TO 3aKOH COXpaHEHHs U pa3BuTHs JKU3HHM, OCHOBAaHHBIN Ha
BOCIPOU3BO/ICTBE T'€HETUUECKON MaMsATH. Bcsakoe nocnedyoujee oOeticmeue NpoUCXooum no namamu
npeovloywux Oelcmsutl, npu 3MomM Hapabamvleaemcs H08Ask CMPYKMypa namsamu, Kyoa nepeas 6xooum
COCMABHOU YACMbIO U He BUOOUSMEHAEMCS O1a200aps. HeNnPEPbIBHOMY 80CHPOU3BOOCMEY CAMOlL cebs 8
MOYHOU KONUU 8 YCI0BUAX PUMMUYHOU CMEHbl NONAPHOCIU 6HEWHe20 MASHUMHO20 nosd. Tak 3By4UT
3akon (Maar), OCHOBaHHBI! Ha JIEKTPOMarHeTU3Me.

Kpykc amcama Obul TIaBHBIM CHMBOJIOM EIHMIIETCKOTO MAaCOHCTBA, OCHOBaHHOTO TIpadoM
Kannoctpo. Ho MacoHbl He 3HaIM CMBbICa 3TOTO0 CUMBOJIA, CUUTast AHKX COUETaHUEM UOHUU U (annoca.
[Ipu sToM OHM ObUIM OJM3KM K HCTHHHOMY 3HAUEHHUIO CMbICIA KPECcTa, MOCKOJIbKY PYKOSTKa Kak
3aMKHYTBIH KpYr BbIpakaeT coOOr0 He MOHUM (KEHCKH OpraH pa3MHOXKEHHS), a CTPYKTYpY HamsTh —
Kenckoe Hawano. 'opuzoHTanmpHas yepTa IMOJ OKPY)KHOCTBIO O3Ha4yaeT LenukoM Myxckoe Hauarno,
Pa30MKHYTYIO UYBCTBUTEIbHYIO 000JI0UKY BCAKOHM (POPMBI BEIIECTBA, @ HEe OJUH (hasuioc.

PykosTka kpecta AHKX B BHJE Kpyra O3HayaeT KOHTYp I'€HETHYECKON MaMsiTH, Kak aTpuoOyT
W3unpl, xkak cumBos 3akoHa JKuszuu — JKenckoro OeccmeprHoro Hawama, kak renermdeckoro LleHTp
U3JY4YEeHUs] MPOrpaMMBbl Pa3BUTHUS KUBOTO Ipoliecca B BHJE HWH(MOPMAIMOHHBIX MATpHIl BOAOpOJa U
AIIEKTPOMArHUTHBIX H3MydyeHuid — CBerta. PykosiTka kpecta AHKX HOCHT CMBICH 3aKOoHa OeccMepTus,
OeckoHeyHOW M Oe3HaualbHOM BEYHOCTH, reHerndeckoro Llentpa Bcenennoit, 6e3 xortoporo JXusHb
HeBO3MOXkHA. Erunerckue borm ObUIM OocTaTKaMM IMOCIEIHUX ApUHCKUN HAPOJOB, MUTPHUPYIOIIMX U3
HOJISIPHOM 0071acTH — APKTUKH, 3aJI05KUBIIMX COBPEMEHHYIO apUICKYIO LIMBUIU3ALHMIO.

Puc. 6. Ihwa
yuwieowezo 8  Mup  UHOU
gapaona  Oepocum  LIEH,
ombnemy  Beunocmu. (U3
Ianupyca Anu [Bpum. Myseti.
Me10472. 2.17]). IIEH - st0
ik JlyxoBHas CYIIHOCTb
CHMBOIL 4eJI0BEeKa.

BEYHOH
WKH3IHH

1

Llien —
3MB1eMa BEYHOCTH

910 O3HA4YacT, 4YTO JAPCBHAA CrUIICTCKAasd HAyKa 3Halla O TOM, 4YTO COCTaBJISACT TaﬁHy JJIA
COBpeMeHHOﬁ OHOJIOTUH B (I)I/I3I/IKI/I. Kak 3T0 BO3MOXHO, 1 4TO 3TO 3a taitHa? Takast BO3MOKHOCTb ITOHSTh
CMBICJI >KI/I3HI/I, €€ BO3HUKHOBEHUE CYHIECTBYCT, €CJIUM IIPU3HATL, YTO CYHICCTBOBAJIa IIPCAbIAYIIAA paca
JIOJIel Ha IIIaHETeE, KOTOpass OOCTHUIJIa BBICOKOTO YPOBHA HAYYHOTO 3HAHUA MW IOHATHUA O KXHUBOM
mnmpomnecce. Ho KaK IIOHATb 3TOT CHUMBOJIM3M CCTOAHAIIHUM J'IIO,[[SIM? OKa3BIBaeTC}I, €CTh KIOY K
PAaCKpPbITUIO TallHbl €TUIIETCKOr0 CHMBOJH3Ma JKHBOTO rpomnecca. OTHUM KIIOUOM  SIBISICTCS
SJICKTPOMArHuTHOC B3aMMOJCHCTBHE BEIIECTBA C HU3JITYUCHUSAMU.

FeOMeTpI/I‘-IeCKI/Iﬁ CHUMBOJIM3M €rumeTckux boros BBIPAXKACT SJICKTPOMATHUTHYIO OCHOBY
Bo3HUKHOBeHUS JKu3nu. JKu3Hp uMeeT SJICKTPOMArnuTHOC MMPOUCXOKICHUC. N 310 Tak HpOCTO!

Te, xoro Ha3pIBaroT Erumerckumu boramu, 3aloxuiu 6y,I[y1_I_II/IM MOKOJICHHSIM Hallei packbl
OCHOBY IUIA IMOHUMAaHHA KHUBOTO IIpoHecCa B BUAC T'COMETPUUCCKUX CHUMBOJIOB. «CuMBOI BEYHOHU
JKHU3HU» - TaK HAa3bIBAJICA KPECT AHKX Kak anI/I6YT Kaxxaoro I/1306pa)KeHI/I$I bora, yTOOBI IIOKa3aTh
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BEJIMKUN CMBICII 3TOIO CHMBOJIA WU BEJIUKYIO TaiiHy camoi JKW3HM — HEBUIMMBIX M BE3JECYLIUX
AJIEKTPOMATHUTHBIX MOJIEH (yXOBHBIX CYITHOCTEH).

len (puc. 6) — xak >MOIeMa BEYHOCTH — CUMBOJIHM3HpYeT TreHeTmdeckuii Llentp Bcenennoi,
BeyHoe mnpeOpiBaHne AbOcomora. Kpect AHKX — Kak CHMBOJ JKHMBOTO IPOLECCA, CHMBOJIU3HPYET
KOCMHYECKOE MPOCTPAHCTBO U3HHU, Iie TBopen co3umaet U ynpaiseT KU3HpI0. DTO CUMBOJI BEUHOU
JKU3HM, PYKOATKA KpecTa O3HA4aeT MCTOYHUK YIPABJICHUS H3IYy4EHHEM, KOJIBLIEBOH TOK, CHMBOJ
HeGecHoii cdepsl, 6eckoHeuHOM M Oe3HauanbHOM BeuHocTH, KOTOpas HHUCXOAMT B MHP MaTe€pUd U
BbIpacTaeT u3 Hero. Kpect AHKX — 3TO yCIOBHOE M300pak€HUE CIABOCHHOM AJIEKTPOMArHUTHOM BOJIHBI
KAaK OCHOBBI BCEX KUBBIX IIPOLECCOB.

CumBon HIEH o0benunser B cebe nBa Hauana — 3aMKHYTOE KOJIBIIO CUMBOJIUZUPYET CTPYKTYPY
namsati win JKeHnckoe Hauano u orpe3ok mpsimoit nuanu kak Myxxckoe Hawano. Bee dopmbl matepun
COCTOAT U3 CTPYKTYpHOU (POPMBI MaMATH ¢ MAarHUTHBIMH CBOMCTBAMHU M PA30MKHYTOH YyBCTBHTEIbHOMN
00O0JIOYKH C AJIEKTPUYECKHMHU CBoiicTBaMH. Myxkckoe Havano cocraBiser ueTBEPTYIO yacTh JKEeHCKOTo
Hayvana, u nmoromy noposkaaercst Ha ONpeNeIEHHOE BpeMs, OHO HE BEYHO, HO BXOAUT B COCTAaB BEYHOI'O
Kenckoro Hauana.

DJEKTPOMAarHUTHBIE BOJHBI OJIMLETBOPSAIOT XOJ MBILUIEHHUS U IOTOMY SIBISIIOTCS OJfCUSHEHHOU
9Hepeueti M IPOrPaMMOM pocTa M pa3BUTHS JJIs MaTepHaibHbIX (opM. Pycckas OykBa «A» uMeer TOT ke
CMBICII JICUZHEHHOU CUTIbL.

Takum o0pa3om, Ipu 0ObEANHEHNH ABYX OJMHAKOBBIX KoJeOaHMH, CABUHYTHIX O (aze Ha /2 u
JEHCTBYIOIMX BO B3aMMHO NEPHEHIUKYISPHBIX IUIOCKOCTSX, BOJHBI OOMEHHMBAIOTCS MH(OpManuei o
COOCTBEHHOM COCTOSTHHM Yepe3 MOCPECTBO UX MAarHUTHBIX COCTaBIAIONMX. Kak MbI yke HEOTHOKpPAaTHO
MIOBTOPSUIM, MarHUTHAas COCTAaBIIAIOLIAs JEKTPOMAarHUTHON BOJIHBI €CTh NAMATh WM OIBIT HPOULTO2O
Oeticmeusi CaMO BOJIHBI, YTO XapaKTepu3yeT cOO0I0 COCTOSTHUE ITOM BOJIHBI.

Takoe cocrosHHE Jed TMO3BOJIIET O00eMM BOJHAM  COIJIACOBBIBAaTH  CBOM  JICHCTBUS
CUHXPOHM3UPOBATh YacCTOTYy U a3y KoJieOaHUH, OCYIIECTBIATh TAPMOHUYHOE CYILIECTBOBAHUE, YTO €CTh

Hayajo >kU3HU. CHUMBOJIOM XHU3HU U SBISETCS KPECT

AnkX (puc.7).
2) 1)
E H, Puc.7. Kpect AHKX Kak CHUMBOJ JKU3HH B
1
~- s dopme HOIIEPEYHOT O CeUeHHMs CIABOEHHOMU

BHCKTpOMaFHHTHOﬁ BOJIHBI.

B cBoem mnonepeunom ceuenuu (cM. puc. 7)

TaKOW BPALIAIONIMNCS JIyd DJICKTPOMAarHUTHOM  DHEpruM oOpasyer

eTUTIETCKUI KPecT AHKX, KPECT KUBOTBOPSILUI MM KPECT KU3HU, KaK

ero HaszbiBayu kpenpl Erunra. Ero eme HaszpiBanmu «Kpykc aHcara» c
TEM K€ MIOHSATHEM — OeccMepTusl.

[Tpu n300pa>keHNM eruneTckux OOroB B MX JICBOM pyKe BCer/a
HoOMeIany Kpect — aHkx (puc. 8).

Puc.8. M3ob6paxenue: Top bexnmerckuii m Pa-I'apaxytu B
CBATUIIMLLE.

erCT AHKX Kak CHMMBOJ BCYHOH >XM3HHM HCHOJB30BajJCid B KaueCTBE 3HaKa I/ICPOFJ'II/I(I)a. «HU3
OTPBIBKOB MHOT'MX TEKCTOB HaM H3BCCTHO, 4YTO CTUIITAHC BEPUJIHA B TO, YTO Kaxaelii bor 06J'IaIlaeT

Maru4eckol CHIIOH, KOTOpas Ha3bIBacTCsl «Ca KHU3HHU» H I/I306pa)KaCTC$I B BHIC I/IGPOFHI/IQ)EI
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 Phg
: Orta cuia MoXeT ObITh epeiaHa borom mo6omy yenoBeky 1160 yepe3 00baTHe,
6o Yepes moeaHme Kakoro-1u6o moaHomenns». Tak Arym™? mepean Marugeckyio CiiIy CBOEH KU3HH
Iy" u Teduyr, o6usB nx. («Jlerenms o erumercknx Borax». Yommc bamwk).
Temnepb, 3Hast MPUHIKIT paOOTHI KBAHTOBBIX TEHEPATOPOB M KBAHTOBOI'O KOMITbIOTEpPA (TOJIOBHOTO
MO3ra 4ejoBeKa), ¥ CMBICH JIByX BaXHbIX cUMBOJIOB J[peBHero Ermnra, MOXHO KOHCTaTUpOBATh, 4TO
3emist paboTaeT Kak KBaHTOBBIN reHepaTop, a B nape ¢ JIyHoii — Kak KBaHTOBBII KOMIIBIOTED.

3emuist — KBaHTOBBI reHeparop. CoBmectHo ¢ JIyHoii 3eMJisi — KBAHTOBBIM
KoMnbIOTep. JIyHa HCIOJIHSIET POJIb dINMU(pU3a MO3ra Ye/I0BeKa.

[MpuBeném B KauecTBE WILTIOCTPAIIMM BCEM XOPOIIO H3BECTHOE H300paKCHHE MarHUTOC(EpHI
3emiu (puc.9).

VOAPHAR __ -~ /MATHWUTHOE NOJNE NEPECOEAWHWUBLWNECSH
BONHA CONHEYHOrO  MATHWTHbBIE
BETPA CONHEMMBIABETER _/CUNOBBLIE NMHWKM

MATHWTONAY3A

PAAWMALMOH-
Hbl¥ NORC

NNASMOCOEPA

NEPE-

_~COEAVNHEHUE
HA AHEBHORN
CTOPOHE

14 9 o o
Puc.9. MaFHI/ITOC(I)epa Semnu — HCBUAWMMBIHN ITJIa3MCHHBIM MCXaHNU3M ConHeyHO-3EMHBIX CBSI3CH.

W3 pucyHka BUAHO, 4TO caMa 3eMmJjsi, UMesd OrPOMHBIH OOBEMHBIN pe30HATOp B BHJAE TOpa
paZvalluOHHOIO TO0sCa, SBISAETCS I'EHEPUPYIOIIEH cUCTeMOl Tuna masepa. Mexay Kopoil IUIaHEThl U
HMOHOC(EpOil CYLIECTBYET  pe30HAmop OMKpuIMOo20 mund. ITO TPOCTPAHCTBO YacTO HAa3bIBAIOT
BOJHOBOAOM. Ero pe3oHaHCHBIE CBOWMCTBA JEMOHCTPUPYIOT PpEajbHO CYLIECTBYIOIIUE PE30HAHCHI

12 Atym — Ionusiit, Coepmennsiit. bor-Tsopern, Hemuypr. Oroxaectisuics ¢ Pa (ConHiiem) v BOILTOIIAN 38X OfIsIIee
Comnnue. BriocneacrBuu nmountanue Atyma GbUIo OTTecHEeHO mokioHerueM PA. (Pa-Atym).

B Iy - Tlycrora. Bor Bo3myxa, chir Atyma, Myx Teduyr (Goruus Biarn), oren Ieba (6or xopst 3emin) i Hyr (Gorums
uonocdepsl, Heba).

Cron-Utn-Axacody «JIuHamuka MOISIPHBIX CHsHUI». «B Mupe Haykm» (pyCCKHil MEpEBOX aMEPUKaHCKOro JKypHaia
Scientific American», Ne7, 1989, c.34.
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lymana (puc.10). MarHuTHBIA (OH — 3TO MPOIECC MBIIUICHUS TIOCPEICTBOM 3BYKa, BO3HHKAIOLIETO OT
MarHUTHBIX BOJIH B CTPYKTYpE MaMsiTH, KOTOPOW sBIseTCs 00BbEMHBIN pe3oHaTop (rojioBa y 4eJoBeKa,
MarHutocepa ¢ paJMAMOHHBIM MOSCOM-PE30HATOPOM Yy 3eMiiH). 3BYK BOCIPOU3BOIUT Ccama
MarauTocepa oT pazHOro pojaa Bo30yXIeHUH, BKIOYas U Oe3yMHBIN pa3orpeB HOHOC(HEPHOTO 3epKaja
HazemMHbIMU PJIC tuna XAPIIII wnn CYPA.  Marautsslii ¢poH 3emiin — 3TO cBoeoOpa3Hasi MarHUTHas
JIeHTa, Ha KOTopol 3amucaHa menoaus JKusHu 3emiau u e€ oOutarerneld, 3TO ONepaTUBHAS NaMATh
TUTAHETHI.

Kaxnplit yuacmox maenumocghepvr umeer cBoé (PyHKIIMOHATIHHOE Ha3HAUEHHE M O0JagaeT CBOEH
3ByKOBOIl mHAuKaumei, nemoncrpupytomeii MHOOPMAILIMOHHOE aunamuyeckoe cocTosiHue 3TOM
4acTh CHUCTeMbl. BcmoMHUM, 4YTO BCs HHQoOpMamus uenoBeka koaupyercs 3Bykom — CJIOBOM,
Ha3BaHueM, uMeHeM. CJIOBOM COTBOpeHbI Bce Bemmm. Mudopmanus ects muma mias yma, u 0e3
uH(OpMAIIMK MO3T )KUTh HE MOKET, H0O OH yMEET TOJIbKO 00pabaThIBaTh, pacipeaessaTh U (GOPpMHUPOBATH,
OJIHUM CIIOBOM — TBOPHUTH CTPYKTYpHbIE (DOPMBI MaMsATH KaK OTKJIMKH Ha BHEIIHUE MH(OPMAIIMOHHBIE
BO3/ICHCTBUS BHEIIHEH Cpeibl. 3aMKHYTBIE JIEMEHTBI CTPYKTYPBI MaMsATH (JIOMEHBI) IMEIOT MarHUTHBIC
MOMEHTBI, K&X/Iblil U3 KOTOPBIX UMEET 3BYKOBOE KOJAMPOBAHKE (3BYKOBOE COIPOBOXKICHHE MBICITH).

3ByKkH MarHutoc(epbl, Ha3bIBaeéMble OOLIMM CJIOBOM — ammocghepuxu, CIBIILIATCS KaK COUCMbI
(10-750I'n, BHemHsIst MOHOC(Eepa uiH iazmocdepa), Kak pvikanve avea (10-600 1, HelTpanbHBIi ciI0ii B
XBOCTE MarHuToc(epbl, MarHUTOCIION, KOJIBIO TMOJISIPHBIX CHSHUMN), Kak xoposoe nenue (10T1-5kI,
OKPECTHOCTh IUIa3MEHHOTO TOpa, BHE IUIa3Mochephl U 1O/ CBOJOM ILIa3MOTNAay3bl 3eMIU), OUCKpEemHble
cuenanvt (1-12xI'n, mnasmocdepa, wiazmonaysa) u T.1m. Ho, 9T0 0COOEHHO MHTEPECHO, BO30YXKICHUE
MarauTocepsl U e€ pagualMoOHHOTO Mosica — 00BEMHOTO Pe30HaTOpa - OCYIIECTBISAETCS 3aTPABOYHBIM
CUTHAJIOM aHAJIOTUYHOTO 3BYYaHUS, TOCHUIAEMBIM BJI0JIb MATHUTHOM CHJIOBOM JIMHUU MO 3eMIIH U3 eé
LHEHTPAJILHOIO SI/APA.

-

- -

Puc.10. OTKpbITHII pe30HATOP MEXY KOPOH IIaHEeThl U HOHOC(hepoit

Pe3onaHCHBIM XapakTep MPOCTPAHCTBA MEXAY KOPOH M HMOHOC(Eepoll Kak omKpsimoz2o
pe3onamopa, HYXHOTO JJIs TOTO, 4TOObI BO30YAMTH OOBEMHBIN pe3oHaTOp (paauarMOHHBIN MOSsC)
€MHOT0 KBaHTOBOTO I'€HEpaTopa ¢ Ha3BaHUEM — IJIaHeTa 3eMJisl, OATBEPKIAETCS pealbHBIMU (PaKTamH:

- AaKTUBHOCTBIO MOsCA KBATOpPa AUMOJBHOIO CTPOCHUS 3€MJIH;

- unoHOoc(hepHBIMH HEOJHOPOJHOCTSIMH TUIOTHOCTH 3JIeKTpoHOB; MoHocdepHoit aHomanueil B
obnacTu mosica KBaTopa.

- aBTOKOJIE0ATeNbHBIM XapaKTepOM Tella TUIAaHEThl, UMEIOIIe COOCTBEHHYIO YaCTOTy KOJeOaHuH,
otpaxénnyo B pezonance llymana (7,83I'm). DTy ke yactory naBanu u pacuétsl H. Tecia.
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- HAJIMYMEM MarHuToC(EpHOro reHepaTropa, 00ecleunBaONIMM SHEPruel, KaKk caMo IJIa3MEHHOE
o0Opa3oBaHue PE30HAHCHON CUCTEMBI, TaK U MOJIAPHYIO 00JIaCTh MJIAHETHI,

- HAJIMYUEM SHEPreTHYeCKOl CeTKM KOpHI IUIaHEeTh, 0TOOpakaeMoii B HoHocdepe, U T.1.

C mopa3uTenbHO TOYHOCTBIO ATO IUIa3MEHHOE 00pa3oBaHue (MOSIC paauanuu ¥ MarHurocdepa)
ornucano B ckazanun o dasrone y OBuaus Hazona (nBopen Comnna), y lymep (can Cunypwu), B
erunierckoii Mugosorun (/yat), y rpekoB B 12 momsure ['epakna (can I'ecmepun), asopen CosnHiia,
noctpoeHHbIil KutoBpacom no nosenenuio BeesbiHero y pyccoB u cnaBsiH, U np. Heo6xoaumo camum
cebe 3amaTh BOIMPOC: OTKyIa JIIOAM MOTJHM 3HAaTh O IUIA3MEHHOM (M MOTOMY HEBUAUMOM) HEOSCHOM
JIBopIe?

BriepBrie 3(h(hekT CTOSUNX BOJIH 8 OMKpbIMoOM pe3onamope MEXAy KOpoi U noHochepoil Obul
obHapyxxen Huxonoit Tecna (1905-1908r), u TOMBKO CITyCTSI TSITh C JIMIIHUM JECSATUICTHH 3TOT 3P QPeKT
Obul Oojee MOApPOOHO HCCieNOBaH W cTal u3BecTeH Kak '"Pesonanc lllymana". Ilpeamosnoxenue o
CYIIECTBOBAaHMH PE30HAHCA MIEKTPOMArHUTHBIX BOJIH B IPOCTPAHCTBE 3eMisi-uoHOc(epa Beickazan B 50e
rogsl XX Beka mpodeccop Mronxenckoro ynusepcutera Otro Illyman. B Teuenune 60tu jer mocne
MHOTOYHUCIICHHBIX HCCIEJOBAHUN U MEPENpoOBEPOK ObUIa TOYHO OIpEJesieHa CTaHAapTHAs pe30HAHCHAs
yactora 3emun 7,83 I'u. C Tex mop B HayKe 3Ta 4acTOTa Ha3bIBAaeTCA 4acTOTOW pe3oHaHca lllymana uim
BojHoN Illymana. Hekoropble yd€Hble M HMCCIIEOBATEIM BCE YAaCTOTHBIE M3JIydEHUS 3E€MJIM 4acTo
Ha3bIBaloT BostHamu Illymana.

Kpowme uactots! lllymana B OTKpBITOM pe3oHAaTOpe 3eMJIN ONpEAEICHbI U ApYyrue yacToThl - 8, 14,
20, 26, 32 I'u. Cunraercs, 4To Ha 60siee BBICOKMX YaCTOTaX PE30HAHCHI IOYTH HE3aMETHBI.

Bce 3T 4acTOThI MPaKTUYECKH COBMAJAIOT C YaCTOTaMU ajb(a U 6eTa pUTMOB T'OJIOBHOI'O MO3ra
YeJoBeKa:

- bera-Bonnsl: oT 14 10 20 ', CoOTBETCTBYIOT OOBIYHOMY COCTOSIHUIO O0IPCTBOBAHMUS.

- Aunba-Bomusl: oT 8 10 13 I'. Bo3HukaioT Bo BpeMsi JHEBHOT'O CHA UM MEAUTAIUM.

- Teta-Bonubl: 0T 4 10 7 I'i. COOTBETCTBYIOT COCTOSIHUIO TTTyOOKOTO CHA U METUTALIUU.

- JHenbra-Bonubl: ot 0,5 no 3 I'm. IlpusHak riyOouaiimiero cHa, HOJHOTO MOTPYXEHUS B
MEIUTAINIO UIIH TPAHC.

Oszapenue npoucxoaut Ha yactorax, 6osee 30 ' (ot 30 mo 1001 m).

B nacrosiee Bpems yacrota 7,8 I'i1 siBisieTcss OCHOBHOW B METUIIMHE JUIsl IPUOOPOB MarHUTHOM
TEepalnuy OpraHu3Ma 4YejgoBeKa. A B KHM3HM 3eMiIHM 3TO e€ COOCTBEHHAas pEe30HAHCHAs 4YacToTa s
nepeiauy AIMEKTPOMarHUTHOW MH(OPMAILIUK OT IUTaHETHI B €€ 00bEMHBIH pe3oHarop (puc.11). TouHo, Kak
B KBAHTOBOM I'€HepaTope, CyTh pabOThl KOTOPOTO ONKCAaHA B Hayase CTaTbu.

Puc.11 Pamnanuonssiii mosc 3emum. OH xe
IUIA3MEHHBIA ~ OOBEMHBIA  pE30HATOp  €IMHOM
KBAaHTOBOM CHUCTEMBI TEHEpaTopa/yCHIuTeNns —
IUIAHETHI 3eMIIS.

dopma 00BEMHOrO pe3oHaTOpa B BHUIE
topousa (puc.11) B TOUHOCTH COOTBETCTBYET hopme
HOJISL M3JIy4eHUH JUTONS, KOTOPBIM SIBISIETCS CaMo
Teno ruiaHeThl. [loaTomy 3emuis, Kak BIIOJHE
pasymHass cymHocts, CAMA crpour cBoH
IUVIa3MEHHBI ~ MeXaHu3M  (1mojie  COOCTBEHHBIX
U3JTyYCHUH WIIM JUarpaMMy HalpaBJICHHOCTH), B TOYHOCTH COOTBETCTBYIOIIUI CTPYKTYPE UCKYCCTBEHHO
CO3JITaHHOTO YEJIOBEKOM KBAaHTOBOTO I'€HEPATOPA/yCHIIUTENS B TEXHHYECKOM UCTIOTHEHHU.

Hakauka o0b€mMHOTO pe3onaropa (puc.11) 3emum ocymiecTBiseTcs n3aydeHHIMU (KojeOaHUsAMHU),
WIYIIMMU C TOBEPXHOCTH KOPBI TUIaHeThl. [Ipy 3TOM HEOJHOPOTHOE DIEKTPHUECKOE MOJEe MEXKIY
noHoc(hepoil U KOpoH TIaHeThl sBisgeTcs (0 aHAIOTHH C MOJEKYJISIPHBIM T'€HEpaTopoM Ha aMMHaKe
puc.1l) cemaparopoMm, pasaeisomnuM Bo30yKAEHHbBIC (COBEPIICHHbIC) KBAHTHI (J{yXOBHBIE CYIIHOCTH) OT
HEeBO30YXIEHHBIX (HEeIOpa3BUTHIX), BO3Bpallas ux oopatHo Ha 3emuto. Tak mosiBunock LapctBo Boxue
wmn HeOeca OnakeHHBIX, peanbHble, a He BhIAyMaHHbIE. Y oTpaxkeHo 310 B ckazanuu OBuaus Hasona o
HeGecnom [lBoprie CoHIla, Ha CTEHKax KOTOPOro Hekuit MynbkuOep oToOpasmi Bc€ TO, YTO €CTh Ha
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TIOBEPXHOCTH ITAHETH U BHYTpH Hed. COBpPEMEHHBIE reo(H3HUECKHe HCCIEIOBAHMS - MOKA3BIBAIOT, 4TO
BCSl DHEpPreTHKa KOpbl IUIAHEThl OTOOpaXkaeTcs B MOHOCdepe, MOATBEPXKAas TEM CaMbIM CKa3aHHE,
nepeaanHoe O. Hazonom.

[TockosibKy pajMaIMOHHBIA TOSC WCIIOJHEH W3 aTOMOB BoJopoia (BepHee W3 IMPOTOHOB), TO
TpeOyeTcss MarHUTHas cenapanys nHpopMaluy, CHUIMaeMO# C HETO Kak U3 pe3oHaTopa. MarHuTHOE 1oJie
3eMJIM OCYILECTBIIIET BTOPOW 3Tal cemapanud U3 0ObEMHOTO PpE30HATOpa PaJAMAIIMOHHOTO TOosca I0
BEJIMYMHE MAarHUTHBIX CBOWCTB JYXOBHBIX CYIIHOCTEH (HE TONBKO JIIOAEH, HO M Bcel Ouocdepsi).
[Tockonbky 00BEM 3eMHOM HHPOPMAIMH OYEHBb OOJBIION, TO HEOOXOAUMO €r0 TJe-TO COXPAHATh, YTOOBI
NepHOJMYecK BOCTpeOoBaTh (M3Biekath) ero odparHo. M JlyHa urpaer 3Ty posib B COCTaBE CUCTEMBI C
3eMiI€id, KaK 3Ty K€ pOJIb UIPAIOT KPUCTAJUIBI Snu(HU3a MO3ra yenoBeka. V30bTouHas uHpopMarus
CHUMaeTcsi ¢ 00bEMHOIO pe3oHaTopa 3emMiid U yXoAuT Ha JIyHy B MOMEHT IOJIHOJYHUS, KOTJa XBOCT
Pa30MKHYTON 4acTH MarHUTOC(hepbl 3aMbIKAETCsI AIEKTPOIIPOBOIHOM KOPOil moBepxHOCTH JIyHBI.

DJIeKTPOMarHUTHBIE COBEPIIEHHBIE CYITHOCTH O0OBEMHOIO pe3oHaTopa 3eMIIM M3BIMAIOTCA U3
HEro TIOCPEACTBOM pPa30MKHYTOTO XBOCTa Marutocdepsl (MOJOOHO TOMY, Kak H3 pe30HaTopa
KBaHTOBOI'O T'€HEPAaTOPa CHUMAIOTCS KOJIeOaHUsI MOCPEACTBOM ILTHIPS WM METEIbKH, puc. 2). CHATBIC ¢
pe3oHaTopa 3eMJIM JIEKTPOMAarHUTHBIE CYLIHOCTH IepeHocarcss Ha JIyHy, B e€ IeHTpalbHyl0 00JacTh,
Kpucrannunueckoe siipo namstu. JlyHa urpaet poJib, aHaJOTHYHYIO 1M (H3y TOJIOBHOTO MO3ra YeJIoBeKa,
- pOJIb KPHCTAINIMYECKOW CTPYKTYpbl mamstu. Takum oOpaszom, 3emuiss u JlyHa COBMECTHO 00pa3yroT
pa3syMHYIO CUCTEMY WJIM KBAHTOBBIM KOMIIBIOTEpP. DieKTpuueckas cBaA3b ¢ JIyHOU ocyiecTBisercs
TOJIBKO B IIOJIHOJIYHHE, KOTJIa OHA CBOEH JJIEKTPOIPOBOIAIIEH MOBEPXHOCTHIO 3aMBIKAE€T Pa30MKHYTBHIN
XBOCT MarHutocgepsl 3eMiu. B 3To ke MOMEHT MPOUCXOAUT PEryIMpoOBKa CKOPOCTH BpaLIeHHUs 3eMIIH
BOKpYT OCH™.

JlyxoBHBIE CYIIHOCTH KakK COBEpIIEHHbIE HWH(POPMALMOHHBIE OOBEKTHI JOJDKHBI ~ OBITh
UeaIbHBIMH, YTOOB! YHTH B JOJITOBPEMEHHYIO MAMSTh U BO3BPAILATHCS B 3apPOKJICHUE TOJBKO B HYKHOE
BpeMsl 3BOJIOIMU CaMOM IUIAHETHI, U1 3TOTO OHM JIOJKHBI MMETh JHOO BBICOKHH 3JEKTPUYECKUI
noTeHnualn, Ju0o MarHUTHBIE cBoiicTBa (aHamor Mynpoctu). CyINIHOCTH C AJIEKTPUYECKUM 3apsiioM
ocenaloT B 00bEMHOM pe3oHaTtope 3emin (omepaTuBHas 4acTh MaMsTH), @ C MarHUTHBIM CBOHCTBaMH
yxonat Ha JIyHy (monroBpeMeHHasi MaMsTh) KaK JOCTHUTIINE coBepuieHCTBa. CYIIHOCTH, OTKIOHEHHBIE
AIIEKTPUYECKUM I10JIeM 3eMJIH OT 00BEMHOTO pe30HaTOpa, HAYT Ha MOBTOPHOE 3apOXkKIEHHUE cpasy XKe,
WIH YHOCATCS BHYTPh 3eMiId. B 3TOM M3I0KEHHMH TMOJIHOE COOTBETCTBUE paboThl 3emiu U JIyHBI Kak
KBaHTOBOT'O T'€HEPATOPA, YCWIMTEII U KBAHTOBOI'O KOMIIBIOTEPA, KAK Pa3yMHOMN MBICIIALIEH CYLIHOCTH.

3akjI04eHne

COBpeMeHHLIC JOCTHUXKXCHHUA B KBAaHTOBOMU (bl/IBI/IKe CTOJIb 3HAUUTCIIbHBIC, YTO CTaBAT 1101
COMHEHHE COBPEMEHHOE YCTOSBIIEECS MUPOBO33pEeHUE B (puiioco(puu, eCTECTBO3HAHUM U APYIUX HAyKax.
FJIaBHOC, YTO HAKOT 3TH SKCHCPUMCHTBI, COCTOUT B TOM, YTO ATOMbI U MOJICKYJIbI MMPCACTAIOT KUBBIMU
CTPYKTYpaMH, KOTOPBIM HYXHA SHCPIrus IJisl CBOCTO CYHICCTBOBAHUA. ﬂI/IHaMI/IKa X IMOBCACHHUS BECbMa
MMoxo’xa Ha MNOBCACHUC TCJII B MAKpOMHUPE, BKIIOYasA U COO6IJ.I€CTBO ﬂmneﬁ. Bce CYHICCTBYIOIIUC
O(I)I/II_II/IaJ'ILHBIe MMPpEaACTaBJIICHUA 06 OKpYyXKaromeM MHUPC PyHIaTcsa Mo HallOPOM HOBBIX SKCIICPUMCHTOB B
06J'IaCTI/I KBAHTOBBIX ITPOLICCCOB HA YPOBHC ATOMOB U MOJICKYII.

ﬂa H CaMO CJIOBO «KBAHT>» TCPACT CMBICII, IIOCKOJIbKY PCUYb YIKC I/I,[[éT O JXKHUBBIX KOJIC6E[TCJIBHBIX
nmponeccax, ra€ HET CKa4KoOB, a4 €CTbh pa3BUTHUC CTPOTrO IIO IIPOrpamMme, I/I60 BCC IIPOLCCChI BO Bcenennoin
IIOJYNHCHBI C,Z[HHOﬁ SN — BOCIIPOU3BECTU T'CHCTUUCCKYIO TaMATh I_IeHTpa Bcenennont n O6CCHC‘-II/ITI> nux
YCTpOﬁCTBaMH OHCPTCTUYUCCKOTO IMHUTAHUA — KU3HEHHOU 3HeereI71. 06 9TOM XK€ HOOHOCAT A0 HAaC Hu
CcBslIeHHbIe cuMBOJIBI J{peBHero Erunta — kpect sxuoTBopsmuil — AHkXx 1 Oxo ['opa/ConHua.

15 I'appunos B.I'., 3euep 1O. 1., Kypux B.H., Mapkosuu N.3., TToknaza FO.B., M. Ilappo, Psxosckuit 1A, SIxum B.B. BAPUALIUN
SJIEKTPOMATHUTHBIX TTOJIE Y TAPAMETPOB IOHOC®EPHI B BAMKAJILCKOM PU®TOBOM 30HE. // ®DU3UKA
3EMJIN, 2012, Ne 4, c. 72-80. Ucrounuk: http://naukarus.com/variatsii-elektromagnitnyh-poley-i-parametrov-ionosfery-v-
baykalskoy-riftovoy-zone.

6 ITerpoB H. B. Mexanu3m BpaiieHusi 3eMJi € MO3ULUH YCTOMUKMBOIO YHUBEPCAIILHOIO 3aKOHA KOCMOCa — 3aKOHa
COXpaHEHHsI )KU3HH. /[/DIEKTPOHHOE HAYYIHOE M3/IaHKe «Y CTOHYUBOE MHHOBAIIMOHHOE Pa3BUTHE: MPOCKTHPOBAHKE U
ympasienne. Tom Nel3. Ne2 (35). 2017. www.rypravlenie.ru
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He >xenas nmpu3HATh )KUBbIE MIPOLIECCHI AaTOMOB M MOJIEKYJI, (PM3UKaMH BBOJSTCS HOBBIE CYIITHOCTH,
TUIA KKBAHTOBAsI 3aIlyTAaHHOCTH». B OJMHOUKY MEPBOOTKPHIBATEIISIM KBAHTOBBIX SIBIICHUI HE BHIOpAThCH,
U MOTOMY OHHM NPHU3BIBAIOT OOBEIMHHUTH YCHJIUS CHEIMAIMCTOB Pa3HbIX HAINPABICHUH HAayKH, YTOObI
OCMBICIIUTH IIOJIY4CHHBIE PE3YNIbTaThl OIBITOB M PEIIMTb, YTO KE€ HANO ACJIaThb B CTOJIb IUKAHTHOU
curyauuu. Ilcuxuueckn MHOTHE MPOCTO HE CIIOCOOHBI OIIGHUTH PE3YJbTAThI, MOJTyYCHHBIE B KBAHTOBOM
¢u3uKe, MPUMEHUTENHHO HE TOJBKO K MHKPO MHpPY, HO W K MHpPY OOJIBIIMX Tel U CUCTeM. Brixon
IIPOCTOM — HAAO IPU3HATH KUBBIMU CYLIHOCTSMU aTOMBI M MOJIEKYJIbI, IPU3HATh Hannuue Jlyxa, Kak
TBopsuero npuHuna Bo BeeneHHOMN.

CoBpeMEHHOE NpPEACTABIECHUE O CaMOPa3BUBAIOILEHCS MAaTEpUU HE BIIMCHIBAETCSI B PE3YJbTAThI
KBaHTOBOM (PM3UKH MakpoMupa. Mup pa3BUBaercs MO MpOorpaMmMe I'e€HOMa, M BCE B3aUMOCBS3aHO U
3aBHCHMO, M XOJ COOBITHI HE MOXKET ObITh MHBIM, YeM IIyTh, 0003HAUYECHHBIN MporpaMmoit pa3sutus. K
9TOMY IpPEACTABICHUIO MPUIIM U T€, KIO OCHOBaJ Erumer, BHEIPWI CBSILLIEHHBIA CUMBOJIM3M,
0003HauMJI CUMBOJIAMH JKMBOW mpoliecc B kocMmoce. Ecnu ocHoBatenu Erunta cumranu Bech KOCMOC
JKUBBIM C YpPOBHSI aTOMOB, CUMTAJIM CYIIECTBOBaHHE HeOecHOro Jlyara peaqbHOCTBIO, TO MOYEMY HAJ0
yIOPCTBOBaTh M HACTaWBaTh B CYIIECTBOBAHMM KOCHOM Marepuu? MHpE KOCMOCA HET HEXHBOU
IIPUPOJIbI, BCs BeenenHas — 3T0 KUBask CUCTEMA, COCTOSIA U3 )KUBBIX TEI U CUCTEM.

IIpunuio BpeMst BBICTpaWBaThb HENPOTUBOPEYUBYIO MOJENb OKPYXKAIOLIEro HAaC TapMOHUYHOIO
MHpa, TOCKOJBKY PE3yJbTaThl, MOJIYYEHHbIE KBAaHTOBOH (PU3MKOW, HE BIHUCHIBAIOTCS B COBPEMEHHOE
noHnMaHue mupa. Ho 3Tu pesynpTaThl XOpOILIO COIVIACOBBIBAIOTCA C HMJEEH JKMBOIO KOCMOCA, KOTOpas
UCKIIIOUUTEIILHO TOYHO COBIIAAAET C PE3yJIbTaTaMM HKCIEPUMEHTOB M HaXOJUT CBOE MOATBEP)KICHHUE B
HacJIeIUM HalUX IPOCBEINEHHBIX NPEAKOB MpeAblAyleld NUBUInu3auuu. Pasee 5T0 HE N0BOJA K TOMY,
YTOOBI CUUTATH MHUP JKUBBIM?

Hekotopble Hay4Hble pe3yiabTaThl MOKA3bIBAIOT, YTO >KU3Hb B (PU3UYECKOM TE€JI€ — 3TO TOJBKO
HeOOoJIBIIION ATal Ha MyTH BeceoOuiel 3Bomonnu JXXKu3ny, uro Ku3Hb — 3TO caMblil yCTOWYUBBIN ITpoIiecc,
U €r0 HUYEM OCTAHOBUTH HEBO3MOXKHO. (CMEpTh HE SIBJISIETCA MPOTHUBONOJIOKHOCTBIO JKU3HH, a TOJIBKO
SMU30/I0M Ha BEYHOM O>KU3HEHHOM IIyTH, IIOCKOJIBKY JXKHU3Hb CBSI3aHAa C PUTMOM BOCIIPOM3BOJCTBA
T€HETUYECKON NaMATH, KOTOPYIO HElb3s MOTEpATh. Bes mpupoaa 3aHATa 3TUM MPOLIECCOM — COXPaHUTh
XKuzns! U moTomy Bce )KHMBBIE CHCTEMBI PadOTAIOT HA MPHUHIIUIIE MOJIEKYJISPHBIX/aTOMHBIX (KBaHTOBBIX)
reHepaToOpPOB/YCUIIUTENEH, MOAEP)KUBAIOIINX BEICOKYIO TOUHOCTh COOCTBEHHOM YacTOThI KOJIeOaHuil.

BoiBoa. Jlrogu, Oynpre 6auTenbHBIMU U pazyMHbIMU. He B030yxaaiite moHocdepy B KauecTBe
JH00OMBITCTBA UITH JKEJTaHHUS CAMUM YIPABIIATh JIOAbMHU, KIMMATOM M IJIAHETOW MOCPEACTBOM HAa3eMHBIX
PJIC tuna XAAPIL. Hcnonws3ys mojmorpeB HoHOc(hepbl, Bbl BpeauTe caMu cede, BbI3bIBas depeny
CTUXUMHBIX O€ICTBUH.
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