


T




NIELS BOHR

Atomic Physics

and
Human Knowledge



HHUJILC BOP

AToMHast ¢hpu3HKa
U

HEJIO0BEUECKOCE
[IOBHAHHE

MEPEBOA C AHIVIMKCKOTO
B. A. ®OKA n A. B. JIEPMOHTOBOM

W3AATEJIBCTBO WHOCTPAHHOM JIMTEPATYPHI
MOCKBA 1961



Penakuus autepatypst no Guaocopckum Haykam



OT penakuuu

Kunra 3aMeuaTeJbHOro ¢u3uka Hamero BpeMeHn Huuanca
Bopa «ATtoMHasi (H3HKa H ueJOBeyecKoe MO3HAHME,
KOTOpasi BHLIXOAMT B CBET B MepeBOle akajeMHKa Buanu-
Mupa AnekcanzpoBuua ®oka u A. B. JlepmoHToBOii, 6e3
COMHEeHHsl, BbI30BET HHTepec HayyHoii 0OLIECTBEHHOCTH H
INHPOKHX KPYTOB uMTareJse.

B coGpanHnix 3mech cratbax H. Bop o6Gpamaercs ne
TOJbLKO K ClelHasucTaM B 06aacTH QU3HKH H duaocodu,
HO KO BCeM, KTO eJaeT 06ayMaTh H oO6CyAuTb OOJbIIKHE H
CJIOKHbIE TeOPeTHKO-N03HaBaTe/NbHble BONPOCH, BOJNHYIOUIHE
aBTOpa KaK yueHOro-¢H3HKa.

B Hacrosiiee BpeMs npoGaeMbl (uaocopcKoro paccMorT-
peHHst HayKH, NpobJieMbl CBA3H HayKH H (HI0CODHH, MeTO-
HoJOrHH Hayk (B OCOOEHHOCTH TaKHX Hayk, Kak (H3HKa,
61OJIOTHA, XHMHSl, a TaKXe CMeXHhXx obJjacreit) npH-
BJeKaloT Bce GoJsiblllee BHHMaHHe HayYyHOR HHTeJIJIHTEeHIHH.
OT0 BHAMaHHE CTHMYJHpPYeTCsi GYPHBHIM pPa3BHTHEM HayKH,
KOTOpasi OTKPBIBaeT BCe HOBBIE CTOPOHH AeHCTBHTEJbHOCTH,
pacmupsisi Hallle NpeACTaBJeHHe O BCeJIEHHOH H 3aKOHOMep-
HOCTAX ee Das3BHTHA, NMOATBepxKAass H oforawmast Auajek-
THKO-MaTepHAJIHCTHYECKYI0 KapTHHY MHpa.

Jlionu MupoBoii Haykn, a Huabc Bop mocroiiHo npen-
CTaBJIsleT ee, NPOJOIKAIOT IOHCKH HanGoJiee aneKBaTHLIX
npHpone cnoco6oB H METONOB OTpaX(eHHs OOBEKTHBHBIX
3akoHOMepHocTell npupoasl. Ha 3TOM nyTH oHH HeH36eXHO
craskuBaiotcss ¢ ¢uaocopueil. He cayuaeH, koHeuHO, TOT
¢akrt, 4yTo B (hoKyce Bcex BLICKA3bIBaHHil M CyXKIeHHH naTt-
CKOTO y4YeHOTro HaxomsiTcs NpoGJieMbl TEOPHH MO3HAHHSA.

ITo cTpaHunaM JaHHON KHHTH YHTaTeJlb HMeeT BO3MOXK-
HOCTb B OnpejieJileHHOil Mepe NpPOCJEAHTbL BOJIOLHIO B3IVIs-
noB H. Bopa. 3aMeHeHHe 3THX B3rJsifoB, B OCOOEHHOCTH
B nuade ¢HJIOCOGCKOrO HCTOJKOBAHUS COBPEeMEHHOH (H-
3HKH, OTpaxdeT CBOHCTBEHHYI0O He TOJbKO aBTOpPY JHaHHOH
KHHTH, HO H 3HAYMUTEJLHOH YaCTH APYrHX YyueHbIX Kamnura-
JIHCTHYECKOr0 MHpa MepeoleHKY LEeHHOCTeH: H3MeHeHHe
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OTHOWIeHHSI K pacopocTpaHeHHBIM LIKOJaM HieajncTHye-
cKOil (hHJIOCO(HH, OTXOX OT JOTMaTHYECKHUX, arHOCTHYECKHX,
HeHayUHLIX B KOHEUHOM CueTe MOJIOXKeHHH H TpeGOoBaHHil
3THX IIKOJ, KPHTHKY (HJIOCOMCKOro HieanusMa, B 0CO-
GeHHOCTH NMO3HTHBM3Ma. 3aMeTHO TaKxke (0COOEHHO 1O paH-
HHM CTaThsIM aBTOpa), YTO MPOGJEMEI, KOTOpbIEe OH MbITA/CH
PELIMTh C TMOMOUIbIO MO3HTHBHCTCKOH (HIOCOOHH, He NOA-
JAIOTCS PeIleHHI0 MPH MOMOILH YCTaHOBOK 3TOH QHIOCOPHH.

OTKa3 OT MO3UTHBHCTCKON (M HEOMO3HTHBHUCTCKOH) MeTo-
JIOJIOTHH, KPHTHKA 3TOH METOLOJIOTMH XapaKTepu3yloT B Ha-
crosiiee BpeMsi B3IJisiAbl GOJbIUOH TPYNIbl y4YeHBIX, KOTO-
pble elle HeLaBHO BHAEIH B HEONMO3UTHBH3ME MNOMJHHHYIO
«uaocoPuio HayKH».

MapKcu3M-JIeHHHH3M KaK HayyHOoe MHpPOBO33peHHe INpo-
THBOCTOHT NO3UTHBU3MY. KpHTHKa NMO3UTHBH3Ma B MapKcH-
CTCKO-JICHHHCKOH (QUIOCOPHH HMeeT CBOH TPAULHH, H B 3TOi
KPHTHKe PacKpbiBaeTcsi HENPHMHPHMOE NMapTHHHOe OTHOLIe-
HHe HayyHO#l ¢uiocopuu K 1000 pa3HOBHAHOCTH Hea-
JH3Ma.

®uocopCKUM  3TAJOHOM. HAYYHOH KPHUTHKM TMO3MTH-
BU3Ma siBJdsgeTcsi TeHHadbHuit Tpyx B. U. Jlemmna «Mare-
PHAJM3M H 3MIHMPHOKDPHTHIH3M», OTKPLIBIIHA HOBYIO 3MOXY
B TBODUECKOM Pa3BHUTHH [MaJIEKTHYECKOr0 MarepHaiu3Ma.

Kuura H. Bopa «AtomMHass ¢u3HKa M YeJOBEYECKOe MO«
3HaHHe», HayuHble HCKaHHS aBTOpa elle pPa3 NOATBEPKAAIOT
ugeio B. U. Jlenuna, uto coBpeMeHHast ¢u3uka HeoGX0AUMO
obpamaercs K IHaJeKTHYeCKOMY MaTepuanuaMmy, KOTOpbIi
SIBJASIETCS]  IMHCTBEHHO BO3MOXHOH MeTOAOJIOTHEH BCeX
YaCTHBIX HayK.



[MpeaucnoBre penakropa

B HacTosiMil c60pPHUK BowsH paGoTH AATCKOro (H3uKa
Hunbca Bopa no BonpocaM, NPHMBIKAIOUMM K uioco-
¢un ecrecrBo3Hauns. 3acayru Bopa, oxHoro H3 OCHOBaTe-
Jefi KBaHTOBOM MeXaHHKH, OJHHAKOBO BEJHIKH KaK B yCTa-
HOBJIEHMH KOHKDETHBIX (PH3UUECKHX 3aKOHOB B 006/1aCTH
MHKPOMHpA, TaK H B YCTaHOBJIEHHH OGLIMX NMPHHIHIOB OINH-
caHus siBNeHHit B 310l oGaacTH. Bopy mpuHamIexur pe-
waouMii war B pa3paGoTKe NPaBHJbHOH MHTEPNPETaLHH
KOPINYyCKYJISIpPHO-BOJIHOBOrO  AyaJH3Ma (BOJTHA-4ACTHILA).
OcobeHHbIt HHTEpPEC B 5TOM OTHOLIEHHH INPEACTaBJ/AI0T
BKJIIOUeHHble B HacTOSILIME c60pHHMK cTaTbh Bopa «IlHCKyc-
cHu ¢ DitpmTeiinoM» B «KBanToBasa GH3MKa H QHAOCODHS>.

Bo/bUIMHCTBO BOLICALIHX B 3TOT c6opHuk pabor bBopa
COCTABJISIIOT €ro BHICTYIJIEHHd, NpejlHasHauyeHHble Mg He-
(H3HKOB (MeIHKOB, OHOJIOTOB H npeacTaBHTesell TyMaHH-
TapHHX Hayk). B aTux BbicTynueHusix DBop 3arparuBaer,
TIOMHMO BONpPOCOB (U3HKH, HEKOTOpble OOILHe BONPOCH
naHHoit o6nactH 3uamus. OcHoBHasi Mbicnb Bopa cOCTOMT
B TOM, uTo Gujocodpckoe 0600LIeHHe Pe3yJbTATOB, MOJY-
yeHHHX B (M3HKe, PaCIIHPSET Hall YMCTBEHHbIH TOPH3OHT
¥ TeM CaMbiM NOMOraeT IIOHMMaHHIO fIBJeHHHd B JPYTHX
obsnacTX e€CTeCTBO3HAHUA.

dunocodckas uges, xkoropas GoJblie BCero 3aHHMaeT
Bopa, ectb uaess O /[ONMOJHHUTEJBHOCTH MeXAy pasHbIMH
acrnektaMu sgBaenmnii. [To HameMy MHEHHIO, 3TY « AONOJHHTE/b-
HOCTb» MOXKHO paccMaTpHBATh KaK OJHO H3 C/EACTBHil 06-
1ero MOJ0XKeHHsI 0 MaTepHaJbHOM XapakTepe akra Hab6Jio-
JAeHHsl. DTO MoJIOXKeHHe, KOHEeyHO, TNPHMEHHMO He TOJbKO
B (u3uKe, HO U B Apyrux nHaykax. Ho B ¢u3snke oHO yTOU-
HAETCS MNyTeM BBeJeHHs COOTBETCTBYIOUIMX aGCTpaKUHH
(HanpuMep, BOJHOBOI (GyHKIHH), CBA32HHBIX C MOHATHAMH
NoTeHUHaNbHOIi BO3MOXHOCTH H BepOSITHOCTH, TOTAa Kak
B GHOJIOTHH TaKOro yTOYHeHMs, NMO-BHAHMOMY, €lle He Che-
aaHo. (31ech 9 JHOKEH OrOBOPHTBLCS, YTO, He 6yayuH GHO-
JIOTOM, 51 He MOr CYAMTb 06 3THX Bompocax.) Bo BCsikoM
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cayuae, paccyxienusi Bopa, cToab sicHble U yOenuTe/bHbIE,
KOrAa OH TOBOPHT O GH3HKe, CTaHOBATCA ropasfo MeHee
KOMKPEeTHBIMH, KOTZa OH TOBOPHT O JAPYrHX Haykax. JTo
oco6eHHo oTHOcHTCS K crathe «Duiocodus ecTecTBO3HAHHUSA
H KYJbTYPHl HapOJOB».

Kak ykasbiBaer M caMm Bop B cBoeM BBeleHHH, 1O €ro
CTaTbIM M BLICTYIUIEHHSIM, BOLUEJIIHM B 3TOT COODHHK,
MOXHO MPOCJEIHTb NMOCTEeNeHHOe yTOYHEeHHe B €ro apryMeH-
tauuu u TtepmuHosorud. Heo6xoaumo no6aBuTh, 4TO 3Ta
3BOJIIOLHS HEeH3MEHHO HJeT B CTOPOHYy MarepnanusMa. Eciu
B MepBbIX CTaTbx Dop BbicKa3biBaercsi MPOTUB MNPHHUHMNA
NPUYMHHOCTH, TO B cTratbe «KBaHTOBasi (H3MKa H GuJoCo-
¢Gus» OH CTPOro pasjejsfer NPUYHHHOCTL M OJHO3HAYHYIO
JeTepMUHHPOBAHHOCTb M NPSMO TOBOPHT, YTO JHIIb 3Ta
nocnefHss He MMeeT MecTa B KBaHTOBOH (pU3HKe, TOraa
KaK NpHYHHHOCTL ocTaercs. Ecan B nepseix paborax bopa
YacTo BCTPEYAlOTCA CChIIKM Ha Habmiojarenss H FOBOPHTCS
0 TOM, UTO 3HaeT M yero He 3HaeT HalJjionaTtesb, TO B MNOC-
JleHAX CBOMX paboTax, a Takxe B npeaucaosuu Bop mox-
yepKMBaeT, YTO OCHOBHAsi 3aJaya TEOPHH ecTb 00veKTUBHOE
onucaHHe OMHITHBIX (hakTOB. MOXKHO ObLIO OBl yKasaTb H
IpyrHe yTOYHEeHHsl, KOTOphie CBHIETeJbCTBYIOT O TOM, 4TO
HbIHElIHWe B3rasanl bopa, BO BcAKOM ciayudae, HaleKH OT
NO3UTHBH3MA.

B pycckoe usnanHe cOopHHKA BKJ/IOYEHBI TakkKe JBe pa-
6otel Bopa, He Boweawe B aHraHiickoe n3ganue 1957 r.

[Teuaraemniil c6opuuk paGor Bopa nmo npHHUHNHAILHBIM
BOHPOCAM €CTeCTBO3HAHH$, HECOMHEHHO, NpeACTaBHT G6OJb-
_IIOH MHTepec AJs WHPOKOrO KpPyra COBETCKHX uMTaTejeil —
_ He TOJIbKO (H3HKOB, 6H0JIOroB H (HI0CODOB, HO M LIS BCEX
JIHLL, HHTEPECYIOUUXCS OGLIMMH BONMPOCaMH eCTeCTBO3HAHMUA.

Axad. B. ok
SluBapp 1961 r.



[Tpenucinosue asTopa

9 TOT COOpPHHK CTaTeil, HANHCAHHLIX MO Pa3HLHIM MOBOAAM
B TeueHHe NOCJAeAHHX 25 jeT, mpeicTaBJseT NpojoJixkKe-
HHe Gojiee paHHHX OYepKOB, COGpPaHHLIX B KHHTe, O3arjaB-
JieHHOHl «ATOMHasi TeopHsi M onucaHHe npuponsi»!. Temoit
cTateil SIBJSIETCS] TEOPETHKO-NO3HABaTe/NbHHIH YPOK, mperno-
JAaHHBII HaM COBpeMEHHHIM pa3BHTHEM aTOMHOiH (H3HKH,
M ero 3HayeHHe JIJig aHaJH3a W CHHTe3a BO MHOTHx obJa-
cTAX uyejoBeueckoro 3HaHus. CraTbH, BOIUeAIUHe B NpeAbl-
nymmit cGOpHHK, HamHCaHbl B TO BpeMsl, KOTla ycTaHOBJe-
HHe MaTeMaTHYeCKHMX MeTONOB KBaHTOBOI MEXaHHKH CO3-
JlaJ1o TBEpJioe OCHOBaHHE MJ1s1 HeMPOTHBOPEUHBOH TPaKTOBKH
‘aTOMHBIX fIBJIEHHH, a YCJOBHS IJsi OXHO3HAYHOTO ONMHCaHHsA
ONBITHHIX ()akTOB Ha 3TOil OCHOBe OBbLIM XapaKTepH30BaHBI
NOHSITHEM JOMNOJIHHTEJNbHOCTH. B co6paHHBIX 3Kech CTaTbixX
Joruyeckasi GopMyJHPOBKa 3TOro MOAXOJa Pa3BHTa AaJjblue
M eMmy jpaercs OoJiee IUIHPOKoe npuMeHeHHe. KoHeuHo,
HeJb3st Oblsi0 H36eXaTb MHOTHX MOBTODEHHH, HO Ml Ha-
JeeMcsi, uTO camble 3TH IOBTOPEHHS] MOTYT NMOCJYXHTb IJs
WINIOCTPALMH TOrO, KaK Halla apryMeHTalusi NOCTeNeHHO
" CTAaHOBHTCH sicHee, OCOGeHHO B OTHOIIeHMH GoJsiee YeTKOH
"TePMUHOJIOTHH. ' _

IMpu pasBuTHH H371araeMblx 37echb B3IVISAO0B A/ MeHs
ObLIH OueHb IEHHBl JHUCKYCCHH C OBIBIIMMH H HacTOSIHMH
corpynunkaMu HHctuTyra TeoperHueckoit ¢H3uku Konen-
rareHcKOro yHuBepcHrera. 3a nomous npH o6paboTKe 3THX
crateil 1 ocoGenno GmaropapeH Ockapy Kueiiny u Jleony
Po3zendennay, B HacTosilee BpeMs Haxoasumumca B OxJja-
XOMCKOM H MaHyecTepCKOM YHHBepcHTeraxX, a Takxe Cre-
¢dany Posenramo u Ore Ilerepceny u3 KomnenrareHckoro
uucruryta. §1 takxke xoren Obl BbIPa3HTb 6J1arogapHOCTb
r-xke C. Xe/IMaHH 32 BecbMa 3(p(PeKTHBHYIO NMOMOILb NpHU
NOATOTOBKE CTaTeli HaCTOSLIEro H3JaHHs.

Koneuraren, asrycr 1957 r. Huasc Bop

! «Atomic Theory and the Description of Nature», Cambridge
University Press, 1444,
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[IpenucioBue aBTOpa
K PyCCKOMYy H3JaHHIO

MHe JOCTaBJsieT GOMbIIOe YAOBOJLCTBHE, UTO 3TO coGpa-
HHe MOHX paGoT CTajo NOCTYNMHO PYCCKOMY YHTaTenio.
S ocoGeHHO MpH3HaTeJieH MOeMy CTapoMy APYry akaJeMHKY
doxKy, Bcerja nposBAsABLIEMY TaKOl aKTHBHHII HHTepeC K 06-
CyXJlaeMBIM 3Jech mpo6jaemam, 3a ero HHHUHATHBY B Opra-
HH3alLHUH PYCCKOTO H3XaHHsS MOHX pPaboT H 3a B3ATHIA WM Ha
ce6s1 TAXKeNblfi TPYA MO HX NEPEBOAY.

Konenrares, H. bop
mapt, 1961 r,



BeeneHue

B a)KHOe 3HAueHHe (H3MUECKOH HAYKH I/ PasBUTHs OG-
mero ¢ui0copCKOro MbILIJIEHHs] OCHOBAHO HE TOJbKO HA
ee BKJIajle B Haule HelpepbIBHO BO3pacraioliee NO3HaHHe TOH
NIPHPO/LI, YACTbIO KOTOPOi Mbl AIBJISieMCS CaMH; (PH3HyecKas
HayKa BaXHa H TeM, 4TO BpeMs OT BpeMeHH OHa jpaBaJa
cayuail nmepecMaTpHBaTh H YJAyullaTh Hally CHCTEMY MOH:-
THH Kak OpyAaue MO3HaHHsA. B Hamem CcTOJeTHH H3ydyeHHE
aTOMHOI'O CTPOEHHS MaTepHH OOHapyXuJO HeoXHJaHHOe
orpaHHyeHHe 06JaCTH NPHMEHHMOCTH KJIACCHYECKHX (H3H-
YeCKHX HAEH M MNpOJUJIO HOBHIA CBeT Ha coiepiKaiueca
B TpanuMuMoHHOHl (uiocodpun TpeGOBaHHS K HAYUHOMY
ob6bsicienno, Heo6xoaumelit /it MOHMMaHHS aTOMHBIX fB-
JieHUit MepecMOTpP OCHOB H MPENOCHIJIOK OXHO3HAYHOroO MpH-
MeHeHUS] HAIIUX SJeMEHTapHLHIX [OHATHH HMeeT NO3TOMY
3HayeHHe, BBLIXOAsILEe AaJeKO 3a Mpelesbl OJHOH TOJBKO
(pu3uyecKo HaAyKH.

[naBHOe cojepiKaHHe YypOKa, MNpenojaHHOro Ham pas-
BHTHEM aTOMHOM (H3UKH, COCTOHT, KaK H3BeCTHO, B MpH-
3HAHUH CBOMCTBA LEJbHOCTH M HeJeJHMOCTH aTOMHBIX MpO-
lleccoB, OGHapyxKeHHoro G6Jarogapsi OTKPBITHIO KBaHTa
neiictBus. Ilpeasiaraemble cTaThil OCBellaloT HauGouee cy-
IeCTBEHHbIE CTOPOHbI CHTYallHH B KBAHTOBOW (pH3WKe; B TO
JKe BpeMsi OHH YKa3blBalOT Ha YepPThl CXOJACTBA MEXKAY 3TOM
cHTyanueil M TOJOXKEHHeM H JADYTHX oOnacTsX 3HaHHH,
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BHIXOAALIAX 32 TNpelesbl MeXaHHCTHYECKOTO Npe/CTaB/eHHA
o npupone. Mbl He paccMaTpuBaeM 31e€ch Kakue-THG6O Ty-
MaHHble aHaJIOTHMH, a HCCJIefiyeM YCJOBHS sl Hajjexa-
1ero NpHMEHEHHsl CJIOB H TOHSATHH, BhIpaXKalwIMX HallH
onbiTHHle 3HaHMs. Taxkue paccyXIeHHsS HMEIOT lesblo He
TOJbKO O3HaKOMJIeHHe C HOBOH cHTyauHell B (u3nueckoi
HayKe; BBHAY CPaBHHTEJLHO MPOCTOr0 XapakTepa aTOMHLIX
npoGJieM OHH MOTYT OKa3aTbCs MOJIE3HLIMH H JJIs1 PasbsiCHe-
HHS TPEANOCHIOK 0GBEKTHBHOrO ONMHCaHusa B (ojee IIHpO-
KHX 00sacTaAX 3HAHHA. :

XoTsa co6paHHble 3%ech ceMb! crarelf, TakuM 06pasoM,
TeCHO CcBf3aHbl MeXHIy co6oil, OHH pacmajialoTcs Ha TpH
OTHeNbHBe TPYNNB, OTHocswHecs k 1932—1939, 1949 u
1955—1957 rr. IlepBeie TpH CTaThbM MNpsSIMO CBSI3aHBI CO
CTaTbsIMM NpexkHero cGOpHHKa; B HHX oGcyxpaloTcs GHO-
JIOFHYECKHEe H aHTPONOJIOTHYeCcKHe NpoO6JieMbl, OTHOCALIHECH
K CBOHCTBAM LEJOCTHOCTH, XapaKTePHBIM JJisi XKHBHIX Opra-
HH3MOB H YeJIOBeYeCKHX KyJbTyp. KOHeuHO, B 3THX CTaThfX
sl HH B KaKoli Mepe He IIBITAalOCh 1aTh HcyepmeiBaioluee 06-
CVXKIEHHe STHX TeM, HO JHIIb yKa3biBalo, KaKHMH npean-
CTaBJAIOTCS 3TH npo6GieMmbl Ha (GoHe O6IIEr0 ypoKa aToM-
HOH (PH3HKH.

UerBepTasi CTaThsl Kacaercsl HNHCKyCCHM MexAy OH3H-
KaMH o npo6JeMax TEOPHH NMO3HaHHs, MOCTABJIEHHBIX KBaH-
ToBOi (puaukoi. [To xapakTepy camoii TeMmbl HeJb3st GbLIO
n36exaTh HEKOTOPHIX CCHIJIOK Ha MaTeMaTHUeCKHH ammapar,
BO /IS NOHMMaHHsl apryMeHTauuu He TpeOyeTcst crelHalb-
HbIX 3HaHuil, CHopel NpHBENIH K PAa3bsACHEHHIO HOBBIX
CTOPOH TNpoG/eMbl HaGMIONeHHs, OGYCJOBJEHHHIX TeM 06-
CTOATENbCTBOM, YTO B3aHMoJeHCTBHE MeXAY aTOMHBLIMH
06bEKTaMH H H3MEPHTEJbHBIMH NMPHOOpPAaMH COCTaBJSIET He-
OTbeMJIEMYIO YaCTb KBaHTOBOTO siBleHHs. [TosroMy NaHHBIE,
nonyyeHHble B PA3jIHYHBIX SKCIEPHMEHTaJbHbIX YCTaHOBKaX,
He MOryT ObiTh OGbeAUHEHH B TOM CMBICJTe, KaK OGBIYHO;
HeoGXOAMMOCTb NpPHHHMaTh BO BHHMaHHe YCJIOBHS, NpH
KOTOPLIX MOJIyYeHbl Te HJH HHble OfIbITHble NaHHBIE, NMPAMO
7pe6yeT NOMOJHUTENbHOTO crnoco6a ONMHCaHHS.

[ocnennss rpynna craTeil TecHo cBsi3aHa C NEpBOii, HO
1 HafelCh, YTO YTOYHEHHasi TEPMHHOJOTHSI, KOTOPOH 5 B HUX
NMOJIB3YIOCh, UTOGHI H300Pa3UTh CHTYallH0 B KBaHTOBOW

! [Tocneanne nBe CTaThH HacTosulero CGOPHHKA, COREpIKaluero Ae-
BATb CTaTeil, B aHraWiickoe n3fanne 1958 r. He BowuiH.— IIpum. pead.
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¢usuKe, caenana o6IYI0 HAe0 M OOIHH XOI paccyXAeHHs
noctynHee. ITpunarasi 3TH e K 6ojiee WHPOKO#H 06sacTH,
A nejalo ocoOblfl ynop Ha NPeATNOCHIJIKH AJIsI OQHO3HAYHOrO
NpHMeHeHHUs NOHATHH, HCNOJb3yeMbIX NPH ONHCAHHH OIBIT-
Heix ¢akroB. Camasi CyTb apryMeHTalHH COCTOHT B TOM,
uTO AJsi OGBEKTHBHOrO ONMHCAaHHS M TapMOHHUHOrO oXBara
ONMBITHBIX (PAaKTOB HEOGXOAMMO NOYTH BO BceX oO6sacTAX
3HaHug o6palath BHHMaHHe Ha 00CTOATE/NbLCTBA, NIPH KOTO-
PHIX 3TH HaHHble MOJYYEeHHI.



CBeT U »KHU3Hb
1932

K aKk ¢u3MK, UbM HCCJEJOBAHHS OrpaHHYUBAIOTCS CBOWCT-
BaMH HeOAYILUEBJEHHBIX TeJ, i He Ge3 koJseOaHHil mpH-
nan JioGesHoe TNpHIVIallleHHe BBICTYNHTb C peublo Nepen
3THM coGpaHHeM YueHbIX, KOTOpble BCTPETHJIHCH IJis TOrO,
yTo6H cnocoGCTBOBATh HallleMy MO3HaHMIO 6J1arOTBOPHOTO
JeficTBHSl CBeTa NpH JeyeHun GoJesHeil. Byayun He B co-
CTOSIHUH BHeCTH HOBO€ B 3Ty NpPEKpacHylo OTpacib HaykH,
CTOJIb BaXKHylo AJsi 6/1arocOCTOSIHMS 4YeJloBeueciBa, s MOr
6ul camoe GoJibllIee NOTOBOPHTb O YHUCTO HEOpraHW4ecKHX
CBETOBBIX SBJEHHSIX, KOTOpble BO BCe BpeMeHa OCOGEHHO
npusjeKand K ce6e (pU3UKOB XOTs Gbl MOTOMY, UTO CBET fiB-
JsieTcs HalldM TJ1aBHBIM opyaueM HaGuozenus. Oanako s
MoflyMaJ, YTo B [JaHHOM CJy4ae, MOXeT OulThb, GyIeT HHTe-
pecHee paccMOTpeThb B TakOM OOCYXKJEHWH BOIPOC O TOM.,
HaCKOJbKO pe3yJbTaThbl, JOCTHTHYThle B GoJiee OrpaHHyeH-
HOM o6sacTH, a HMeHHO B ¢U3UKe, MOrYT IMOBJHSITH Ha
Hal¥ B3rJsiAbl Ha MOJIOXKeHHe, 3aHHMaeMoe XHBBIMH Opra-
HM3MaMH BHYTpH OOLIero 3[aHHs ecTecTBeHHbIX Hayk. He-
CMOTpsl Ha YTOHUEHHBIfI M HEYJIOBUMBIl XapaKrep 3arajiox
3M3HH, 3Ta npobjeMa BO3HHKaJa Ha KaXkIOW CTaiuH pas-
BUTHSl HayKH, MIOCKOJIbKY CaMoe CYIIeCTBO HayyHOro oGbsc-
HeHHsl COCTOHT B Pa3JioXXeHHH GoJiee CNOXKHBIX ABJEHHH Ha
Gonee mpocThie. B naHHBIE MOMeHT 3Toli crapoit npoGJeme
npuxaeT HOBLI HHTepec TO OOCTOSTENbLCTBO, YTO HelaBHee
pasBuTHE aTOMHO{i TEOPHH BBHIABHJIO CYLIECTBEHHYIO OrpaHH-
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YeHHOCTh MEXaHHCTHYECKOTO ONUCAHMS SIBJEHHWH NPHPOABI.
D10 pa3BHTHE KaK pa3 H Hadajioch c.6ojiee MPHCTaJbHOrO
N3yueHHss B3aHMONEHCTBHS MeXJIy CBETOM H MaTepHaJb-
HLIMH TeJIaMH, OKa3aJoCb, UTO HEKOTOphie OCOGeHHOCTH
5TOr0 B3aHMOMAEHCTBHSE HECOBMECTUMEI C H3BeCTHBIMH Tpe6o-
BaHHMSIMH, BHINOJIHEHHE KOTODHIX BCerja cuHMTajoch 00s3a-
TeNbLHBIM JUIS BCAKOTO ¢puauueckoro o6bsicHenus. Kak s
NONBITAIGCH OKa3aTh, YCHJIHS (M3HKOB OBJIaJeTh NOJOXKe-
HHEM B KaKOi-TO Mepe NMOXO0XKH Ha MO3HlMIo GHOJIOTrOB, KO-
TOPYIO Te Bceraa 3aHuUMajH 6osee HJIH MeHee HHTYHTHBHO
nepen MposiBJeHUSAMH XH3HH. TeM He MeHee s Xouy cpasy
e MOIYEPKHYTb, UTO aHAJIOTHS MeEXAY CBETOM H XKH3HbIO
CyILEeCTBYeT TOJIbKO B 3TOM YHCTO (pOpMasbHOM OTHOLICHHH,
NOCKOJIbKY CBET SBJISIETCS, NOXany#, HanMeHee CJ/IOXKHBHIM
M3 BceX (PH3UUECKHX SIBJIEHHH, a XKU3Hb Npe/CcTaBJ/seT Takoe
HecG03pHMOe pa3HooOpasune, 4TO eJBa NOALAeTCs HayyHdoMy
aHaJsu3y. :

C ¢usnueckoil TOUKM 3peHHS CBeT MOXKHO ONpENeJHTb
KaK nepefauy SHepTHH Ha paccTosiHHe MeXJy MarepHalb-
HuIMH Tesnamu. Takne addekTnl HaxomsT cebe, Kak H3Be-
CTHO, mpocToe OoGbscCHeHHE B paMKax 3JeKTPOMarHHTHOi
TEOPHH, KOTOPYIO MOXKHO CYUHTaTh pallHOHAJbLHBIM paculiupe-
HHEeM KJacCHYECKOH MeXaHHKH, MPHIOAHLIM JJISl TOTO, 4TOGht
CMATYHTh KOHTPAcT MeXAYy AefCTBHEM Ha pacCTOSAHHH H
JiefictBueM npu compukocHoBeHHH. Ilo 3Tofi Teopum cBer
npefcTaBisieT 3JEKTPHUECKHe H MarHuTHble KoJieGauus,
CBsi3aHHble MeXAy co6oif W oTHyalomuecss OT OOBLIYHBIX
PamHOBOJIH TOJbKO OoJiblueil 4acToToli KoneGaHHWi H MeHb-
mieil anHHOM BosHBL. B camoMm jpenie, MpaKTHYECKH MNPSIMO-
JINHEHHOe paclnpocTpaHeHHe CBeTa, Ha KOTOPOM OCHOBaHa
JIOKaJH3alusl Tesl MPSMbIM BAJeHHEM HJIH € MOMOLIbIO Of-
THYECKHX NpHGOpPOB, BCeleJO 3aBHCHT OT MaJIOCTH JJIMHBI
BOJIHBI 110 CPaBHEHHIO C pa3MepaMH paccMaTpHBaeMbiX Tel,
a Takxke npu6opoB. B TO Ke BpeMs BOJHOBOH Xapakrep
pacrnpocTpaHeHHsl CBeTa BaXeH B ABYX oTHouleHHsaX. OH He
TOJNILKO HaeT OCHOBY IJisi OOBSICHEHHs LBETOBBIX SIBJIEHHIA,
KOTophle OJsiaromapsi CNEeKTPOCKONHH HaJii CTOJIb BaXKHYO
HHGOpPMAaLUIO O CTPOEHHH MaTepHaNbHBLIX TeJ; BOJIHOBOM Xa-
pakTep CBeTa CYLIeCTBEHHO BaXeH Takxke H JUI BCSAKOTO
YTOHUEHHOTO aHa/lH3a ONTHYEeCKHX sBJeHHi. B KauecTBe
THNHYHOTO NpHMepa S yNoMsHy Julib 06 HHTep(depeHLHOH-
HHIX MOJIOCAX, KOTOpbleé BO3HHKAIOT, €CJH CBET OT QAHOTO
MCTOYHHKA MOXET MATH K 3KpaHy JABYMsl. Pas/HYHLIMH
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nyTaMU. 3eCb. Mbl BUIHM, YTO 3((QeKThbl, KOTOpbie ObliH 6Bl
BHI3BaHB KaX[bIM M3 JABYX Jyueil cBera B OTHAEJLHOCTH,
VCUJIHBAIOTCS B TE€X TOYKaxX 3KpaHa, rie (pasbi 000HX 1yros
BOJIH COBMAjAaloT, T. €. TaM, T'ie 3JeKTpHUYeCKHe H MarHuT-
Hbte KoJie6anusi 060HX Jiyuell HMeIOT ONHHAKOBOE HamnpasJie-
HHe, Toraa Kak S¢d¢ekTol ocnabadgOTCAs H MOTYT Jaxe
CcOBCEM HCUYE3HYTb B TeX TOYKaX, e HampabJleHHs 3THX
KoJie6aHuii IPOTHBONOMNOXHH, T. €. TaM, I'le 06a 1yra BoOJH
HaxofATcsA, Kak rosopsaT, B npotHBodasze. DTu HuHTepde-
PEHUHOHHBIE MOJOCH MNMpPEeACTaBJAIOT TaKyl0 YGeIuTelbHYIO
NpOBepKYy BOJHOBOH KapTHHBI pacnpoCTpaHeHHsl CBeTa, 4TO
ee yxXe Helb3sl PacCMaTPHBaTh KaK THNOTe3y B OGbIYHOM
CMBICJIe BTOTO CJI0BA; OTY KapTHHY HAaMJIEXKHT CUHTAThb aleK-
BaTHLIM OTYETOM O HaGJloflaeMbIX SIBJEHHAX.

HecMmotpsa Ha 3710, B HeZlaBHHe TroJbl npobJemMa NpHPOAbI
cBeTa nojBepriiach, KaK Bbl Bce 3HaeTe, HOBOMY OGCYXAC-
HHIO B CBfI3H C OOHapyXeHMeM B MeXaHH3Me Tmepexaul
SHEepPrMH BaXXHOTO CBOMCTBAa aTOMHCTHYHOCTH, COBEpLIEHHO
HEeNOHATHOrO C TOYKH 3PEHHs 3JEKTPOMAarHHTHOH TEOpHH.
IlefcTBuTeNIbHO, BCSIKas nepefauya SHEPrHH CBETOM MOXKET
6biTh INpOCJNEXeHa BIJOTb A0 HHIHBUAYaJdbHBIX aKTOB,
B KaXNOM M3 KOTOPHIX NepejaeTcs Tak Ha3blBaeMblil CBETO-
Bofi KBaHT, 3HEpPrusi ero paBHa MpPOH3BENEHHIO YaCTOTHI
SJEKTPOMArHUTHBIX KoJieGaHWil Ha KBaHT nefictBua (mo-
croaunyio Ilnanka). OueBMAHAs NPOTHBOIOJOXKHOCTbL Me-
XJy TaKOro pofla aTOMHCTHYHOCTbIO CBETOBOTO 3¢d(dekTa M
BHITEKAWOLIEH W3 3JEeKTPOMAarHNTHOH TEOPHH HenpephiBHO-
CTBIO PAacnpocTpaHeHHst 3HeprHH CTaBHT Iiepell HaMH
AMAEMMY TaKOTo XapakTepa, KaKoH IO CHX mop He Gbli H3-
BecteH B ¢usuke. Tak, HecMOTps Ha SIBHyI0O HeNOCTaTO4-
HOCTb BOJIHOBOM KapTHHBI pacnpocTpaHeHHss CBeTa, He
MOXeT OLITh M peuH O 3aMeHe ee Kakoi-HHOYIb Apyroii Kap-
THHO#H, KOTOpasi omupanach Gbl Ha OGBIYHbIE MEXaHHCTH-
yeckue nousatusa, Cuenyer 0co60 NOAUEPKHYTb, UTO .CBETO-
BHieé KBaHThI He MOTYT paccMaTpHBaTbCs Kak YacTHIH,
KOTOPHLIM MOXHO Gbl1o Gbl NPHMHCATH TOYHO ONMpepe/eHHbli
nyTh B CMbiche o6niuHOM MexaHMKH. Ecam Obl Mbl, kenas
y6enuThC B TOM, YTO CBETOBAasi 3HEPrHsl MIAET TOJbKO MO
OlHOMY H3 .JBYX NyTefl MeXNy HCTOYHHKOM H 3KPaHOM,
3afepXalu ONMH M3 Jyyell Hempo3payHbIM TeJOM, TO HH-
TepdepeHHOHHbIe T0JOCH McYe3aH Oh HauucTo; COBep-
LWIEHHO. TaK e U B JIIoOOM sIBJEHHH, IJ5 KOTOPOTO CyulecT-
BeHHAa BOJIHOBas TNPHPONA CBeTa, HEBO3MOXKHO MPOC/EdHTDb
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NyTh MHIUBHAYAJbHOTO CBETOBOrO KBaHTa, He Hapyluasi Cy-
IIleCTBEHHO CaMO HccleayeMoe siBieHHe, leficTBHTE/NBHO,
NpOCTpAHCTBEHHAs! HelPepLIBHOCTh pacnpoCTpaHeHHs CBeTa
B Halled KapTHHe M 4aTOMHCTHYHOCTL CBeTOBHIX 3((eKTOB
SIBJIAIOTCS JOMOJHHTENbHBIMH acleKTaMH OJHOTO M TOTo XKe
siBJieHnst. [lONOJMHATENLHOCTh Mbl IOHHMaeM B TOM CMBbIcJe,
4TO 06a acrnekTa OTOGPAXKaIOT ONMHAKOBO BaXKHbIE CBOCTBA
CBETOBLIX fIBJICHHH, NMpHYeM 3TH CBOfiCTBAa He MOTYT BCTY-
nath B SBHOe NPOTHBOpeUHe IPYr C APYTOM, TOCKOJBKY
Gosiee noApOGHLIA aHANIH3 HX Ha OCHOBE NOHATHH MeXaHHKH
norpeGoBas Obl B3aHMHO HCKJ/IIOYAIOUIMX 3KCMEPHMEHTab-
HBIX yCTaHOBOK. B TO ke BpeMs caMasi 3Ta CHTyauus
3acTaByisieT Hac OTKa3aTbCsl OT MOJHOTO TIPHUHHHOIO OINH-«
CaHMsl CBETOBBLIX fIBJIEHHIH H yJOBOJBLCTBOBAThLCS BEPOSITHOCT-
HBIMH 3aKOHaMH, OCHOBAHHEIMH Ha TOM (akTe, YTO 3JIEKTPO-
MarHuTHOe ONHCaHHe nepejfayH 3HePrHH OCTAeTcs CrpaBen-
JIUBBIM B CTaTHCTHYecKOM cMbicie. [locnennee 3akiiouenue
NpeACTaB/]sgeT THIHYHOE MNPHJOXKeHHEe TaK Ha3blBaeMoro
NPHHUHKNA COOTBETCTBHS, BHIPAXaIOIIero crpeMJeHHe IO
npenesna HCMOJNb30BaTb MOHSTHA KJacCHUYECKHX TeOpHHA —
MeXaHHKH ¥ 3JIeKTPOAMHAMHUKH, — HeCMOTPsI Ha TPOTHBOMNO-
JOXHOCTb MeXJy STHMH TeOpHSIMH H KBaHTOM JAeHACTBHS.

Ha nepsbiit B3raisin Takasi cuTyauusi MOXKeT MOKa3aThCst
KpaiiHe HenpuaTHOH. Ho B Hayke W paHblue Cayyanoch, 4TO
HOBble OTKPBHITHSI NPHBOAHJIH K YCTaHOBJIEHHIO CYILeCTBEH-=
HBIX OTDaHHYEHHil AN NMOHATHI, KOTOpble JO TeX MOp CUH-
TaJUCb He JONYCKAIOIUHMH HCKJIOYeHHH. B Takux cayyasnx
Hac Bo3Harpaxpaaet npuHoGpereHHe GoJiee LIHPOKOTO KPyro-
30pa u Oosee LIMPOKHX BO3MOXKHOCTell yCTaHaBJHBAaThb
CBSI3b MEXAY fIBJEHHUSIMH, KOTOPLIE MpexX/Je MOIJIH Ka3aTbcs
Jaxe NpoTHBopevamuMu Apyr apyry. 1 B camom nese, or-
paHMueHHe KJacCHueCKOH MeXaHMKHM, CHMBOJIM3HpYeMoe
KBaHTOM JelcTBHUS, falo HaMm KJIO4Y K TOHHMaHMIO CBOHCT-
BEeHHOH aToMaM YCTOHYHBOCTH, Ha KOTOpOiH CYILECTBEHHO
OCHOBaHO MeXaHHCTHYecKoe omucaHue npupoan. KoHeuHo,
¢yHnamMeHTaNlbHOH uepTOil aTOMHON TeOpHH Bceraa Oblaa
HEBO3MOXKHOCTb MOHSITb HeAeJHMOCTb AaTOMOB, OCTaBasiCh
B paMKaxX MeXaHHYeCKHX IOHSTHH; 3TO MOJOXKeHHe MNMpaKTH~
YeCKH He H3MEHHJIOCh M IocJe TOro, Kak HeleJlHMOCTb aTo-
MOB Obl1a 3aMeHeHa HeNeJHMOCTbIO 3JEKTPOHOB H IPOTO-
HOB, H3 KOTODBLIX NOCTPOeHBl aTOMbl H MoJjexkyab. Ho s
TOBOPHJI Bhillle He 06 YCTOHYHBOCTH, CBOHCTBEHHOH STHM 3Jle-
MeHTapHbBIM YacTHuaM, a 06 YCTOHYHBOCTH COCTOSIIIHX U3
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HUX aTOMHLIX cTpYKTyp. Ecam Mbl momoiineM k 3To#t npo6-
JeMe ¢ TOUKH 3peHHs1 MEeXdHMKH HJH 3JeKTPOMarHHTHOM
TEOpHH, TO Mbl He HaiileM HOCTaTOYHOH OCHOBH MJs OOBsIC-
HeHHS He TOJBKO XapaKTepHbIX CBOHCTB 3JEMEHTOB, HO
Jla’ke H CaMOro CYIIEeCTBOBaHHS TBEPABIX Tead (a Ha HHX
B KOHEYHOM CueTe ONMHPAIOTCH BCe H3MepeRus, Cay¥kKamiue
IJA  JIOKaJdu3aluH sBJeHHH NPHPOAB B MPOCTPaHCTBE H
BpeMeHH). ODTH 3aTpyAHeHHs Tenepb IpeonoseHs GJjaro-
JLapsi nmpu3HaHuio Toro ()akTa, YTO BCAKOe Moajalolieecs
onpejesieHHI0 H3MEHEeHHe aTOMa eCTb MHIAMBHAYaJbHBIH aKT,
COCTOSIIUMI B ITOJIHOM Mepexoie aToOMa H3 OJNHOro ero Tak
Ha3plBaeMOro CTallHOHADHOro COCTOsiHHSI B apyroe. Kpome
TOro, pa3 B Mpolecce nepexoaa, B KOTOPOM aToM MOIJo-
1[aeT HJIH MCMYCKaeT CBeT, NMPOHCXOAUT OOMeH TOJIbKO OA-
HHM CBETOBBLIM KBaHTOM, Mbl MOXeM TPH IOMOLIH CIEKTPO-
CKONMUYECKHX HabJiofeHHii HeNOCPEACTBEHHO H3MepHTb
SHEPIHI0 KaXKAOTO W3 3THX CTalHOHApHHIX cocrosiHHi. [To-
JiyyeHHble TakKHM 00pa3oM cBefleHHMst ObLIH BecbMa yGenH-
TEJbHO TOATBEPKIEHH H3yueHueM TOro oOMeHa 3Hepruei,
KOTODPHIH TIPOHCXOAMT NMPH ATOMHLIX CTOJKHOBEHHSIX M IIpH
XHMHYECKHX peaklHsXx.

3a nocsiefHHe TOAbl MPOH3OLIIO [FOPa3sHTeNbHOE DasBH-
THE aTOMHO!I MeXaHUKM B HanpaBJeHAM, YKa3aHHOM HNpHH-
LIMTOM COOTBeTCTBHs. Baaromaps sToMy Haule TeoperHue-
' ckoe oroGpaxenue (account) cCBOHCTB aroMOB CTajO CTOJb
JKe TOJHBIM, Kak oToGpakeHHe aCTPOHOMHYECKHX AaHHBIX
HBIOTOHOBOiI MexaHHKOH. HecMoTps Ha BCIO CJ0XHOCTb 00-
uMx npo6JjieM aTOMHOH MexaHHMKH, JJiA €e pa3BUTHs OKa-
3aJicsl Ype3BEIUaiiHO BaKHBIM ypOK, NpenoaaHHbIi HaM aHa-
au3om GoJiee NpocThiX cBeTOBBIX sdderToB. Tak, MexIdy
OJHO3HAYHEIM NpHUMEHEHHeM MOHATUR CTAUHOHApHBIX CO-
CTOSIHMH M MeXaHHYeCKHM AaHaJH30M BHYTPHAaTOMHBLIX JIBH-
JKEHHil CyIIeCTBYeT TO e COOTHOUIEHHEe TOROJHHUTEJNbHOCTH,
KaKoe CYyUIeCTBYET MekKIY CBETOBHM KBaHTOM H 3JEeKTpO-
MarHUTHOH Teopuel Hanyuenwst, [leficTBHTENLHO, BCSKAd
noneiTka nojapo6HO NpocaefuTh, KaK NpOTeKaeT Mnpolece
nepexona, noB/aekNa 6pl 3a co6oif HEeKOHTPOJHpYeMbIH 06-
MEH 3Hepruefl MeKJAy aTOMOM H H3MepHTeJbHLIM NpHOGO-
pOM, YTO cOBeplleHHO Hapymmio Gbl TOT camblifi GanaHc
SHEPTHH, KOTOPHA Mbl cobGupanHch MccrenoBaTh. Ilpuunn-
HOe €OrjacoBaHHe OIBLITHBIX NaHHBIX ITO 3aKOHAM MeXaHHKH
BBIMOAHHMO TOJNBKO B TeX CJyuasx, rae ReficTBHE BeJHKO
RO CpAaBHEHHI0O C KBAaHTOM M [Je IO3TOMY BO3MOXKHO
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noxpasnejnente sBjenus. Ecan 3To ycioBue He BHINOJIHEHO,
TO Heab3si TpeHeGperath AeACTBHEM H3MEpHTEJbHOTO IPH-
6opa Ha HCCIeqyeMblil OOBEKT; AelCTBHe Ke 3TO BJeyer 3a
co60il HECOBMECTHMOCTb Pa3iHUHLIX THNOB HH)OPMANHH, KO-
TOpble Bce HeOOXOAHMBI AJsl NOJHOTO MeXaHHCTHYECKOTO
OIHCaHHsi B OGLIYHOM CMBIc/Ie. DTa KaXKyIlascs HeloJHOTa

MEeXaHMYeCKOTO aHajJu3a aTOMHBIX SIBJIEHHH B KOHEUHOM

cyere NMPOHCXOAHT OT NPHCyIleill BCAKOMY H3MEpeHHI0 He-
ONnpe/leJICHHOCTH B peakUWH OOGBbeKTa Ha H3MepHTENbHbIe
npu6opbl. HanoMHuM, yto oGuiee NMOHsATHE OTHOCHTENbHOCTH
BbIpaXaeT CYILIECTBEHHYI0 3aBHCHMOCTb BCSIKOTO siBJIeHHS
OT CHCTEMbI OTCYeTa, KOTOPOH MOJNb3YIOTCS HJS ero JIoKaJu-
3auuH B npocrpaHcTBe H BpeMenu. [Tono6Ho sToMy, nonsitne
AOMOJHUTENBHOCTH CJAYXKHT JJ/ISl TOTO, YTOGB CHMBOJIH3HPO-
BaTh HMelolleecss B aTOMHOH (H3HKe CYIeCTBeHHOe OrpaHH-
YeHHe MOHATHS 00BbeKTHBHO CYLIECTBYIOMIETO SBJIECHHS B CMbIC-
Jie sIBJIEHHS, HE 3aBHCHMOrO OT Cnoco60B ero HaGJIoJeHHS.

ITOT mepecMOTP OCHOB MEXaHWKH, 3aTParuBaloUIHil ca-
Moe noHsiTHe (PH3HUECKOro OObsICHEHHS, He TOJbKO BaxKeH

JJI TOJIHOTO TNOHMMAaHH{A IMOJIOXKEHHS B aTOMHOH ¢u3uke,

HO M co3jaeT HOBHH (oH Aasi AUCKYccHH O npobJaemax
KH3HH B HMX CBA3H ¢ (H3HKOH. D10 HHKOUM 06pa3om He
3HAYUT, YTO B ATOMHBIX SBJEHHAX MBI BCTPeuaeM YepThl
Gosiee GJIM3KOro CXONCTBA CO CBOACTBAMH JKHBHIX OPraHH3-
MOB, YeM 3TO Hal0Jiofaercsi B OGLIYHBIX (PU3UUECKHX SBJIE-
nuax. Ha nepBuiii B3risiz Moxer mokasaTbCs, YTO CYIIECT-
BEHHO CTaTHCTHYECKHIl XapakTep aTOMHOH MeXaHHKH INpo-

THBOPEYHT MOPa3HTeJIbHO YTOHYEHHOH OpraHH3alMH XKHUBHIX

cymectB. OnHako Mbl JOJKHB MOMHHTb, UTO KakK pas artot
JIOTIOJIHUTENIbHBIH CIIOCOO OMHCAHHSI M OCTABJASIET MECTO IS

TexX 3aK0HomepHocreﬁ ATOMHBIX MNpOLECCOB, KOTOpbie ‘{y)K}.Ibl:

MeXaHHKe; OH CTOJb Ke BaxeH /s Haliero oryera O IO-
BeJeHUH XKHUBLIX OPraHHU3MOB, KaK H s OGBSICHEeHHs crie-
UH(HYECKHX CBOHCTB HeopraHHueckoél Matepuu. Tak, B ac-

CUMHWJISILMH pACTeHHSIMH yrJjepoja, oT KOTOpOﬁ TaK CHJIbHO.
33aBHCHT TaKikKe H MNHTaHHe XHBOTHBHIX, MLl HMeeM MeJ0

¢ sBJeHHEM, Ui TOHHMAHHA KOTOPOro, HECOMHEHHO,
CylLIeCTBEHHA HHIMBHAYaJbHOCTb (OTOXHMHUYECKHX INpOIec-
coB. ToyHo Tak Ke HeMexaHHyeckas YCTOHYHBOCTb aTOM-
libIX CTPYKTYP $IBHO NpOSIBJSETCS B XapaKTEPHBIX CBOHCT-

BaX TaKHX OYE€Hb CJOXKHBIX XHMHUYECKHX COeﬂHHeHl/lﬁ, Kak

XJIOPOGWIA WM TeMOTJOGHH, HIPaKOIKX GYHAAMEHTANbHYIO

poiib B MeXxaHH3Me DAaCTHTeJbHOH aCCHMHJISUMH H B AbIXd-
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HHH JKHBOTHbIX. OAHAKO aHAJOrHH H3 06JacCTH OOBLIYHbLIX
XMMHYecKMX (akToB, BpOJe CTaporo cpaBHEHHS HKU3NH
c ormeM, [IaAyT, KOHeyHO, He GoJiee YIOBJETBOPHTENbHOE
o6 bsICHEHHe JKMBbIX OPTaHH3MOB, 4eM HaeT HX CONOCTaBJe-
HHe C TaKHM YHCTO MeXaHHYEeCKHM YCTPOMCTBOM, Kak 4aco-
BOofl MexaHH3M. B camom Jese, BaXHbIe XapakTepHble OCO-
GEeHHOCTH JKMBBIX CYLIECTB Hajl0 HCKaTb B MX CBOeOGpa3HOW
OpraHH3allid, B KOTOPOH CBOHCTBa, MOAAAIOUIHECs aHaJIU3Y
Ha OCHOBe OGBIYHOM MeXaHHMKH, TaK MepelJeTalTcs C TH-
IIMYHO ATOMHLIMH YepTaMH, KaK HHKOrJa He GbIBaeT B He-
OpraHHYeCKOH MaTepHH. , A .
[MoyyuTenbHbIi MPHMEP TOro, A0 KakKoW CTeneHH pas-
BUTAa 3Ta OpraHH3alMsi, NpeACTaBAseT YCTPOACTBO H pa-
GoTa ruiasa; npH ero HCCJEJOBaHHH ToXe 6blia KpaiiHe no-
Jle3Ha NMPOCTOTa CBETOBHIX siBIeHHfl. MHe He3aueM BXOMHTDL
3fech B MOAPOGHOCTH, H §1 JHLIb HaNOMHIO BaM, 4TO Od-
TaNbMOJIOTHS PACKpHJa HaM HjeajbHble CBOACTBa ueslOBe-
YeCKOro rJ1a3a Kak ONTHUeCKOro nmpu6opa. [lefCTBHTENBHO,
npenes, HajlaraeMbiii Ha o6pa3oBaHHe H306pax{eHHSI HEH3-
GexXHLIMH _3(GdekTaMH HHTepQepeHUHH, NPaKTHYeCKH COB-
najaer ¢ pa3MepaMH TeX YaCTHIL CeTuaToi OGOJIOYKH, KO-
TOpBle MMEIOT CaMOCTOsSITeJbHbie HEpBHble CBS3H C MO3IOM.
Ias nosyyeHHsl 3pUTEJNLHOTO BleYaTJ€HHS AOCTATOYHO MO-
JIOUIeHHs] eJMHHYHOTO CBETOBOTO KBaHTa KaXIOH TaKoH
YaCTHLEH; MOTOMY MOXKHO CKasaTrb, YTO UYBCTBHTEJbHOCTh
riasa JOCTMraer mnpejgenia, INOCTaBJE€HHOTO AaTOMHBIM Xa-
paKTepoM CBETOBBIX mpoleccoB. DPHEeKTHBHOCTL TJ1a3a
B 060MX 3THX OTHOLIEHHsX (aKTHUECKH TaKas XKe, Kakyio
MHI TIO/ly4aeM B XOpolleM TeJleCKolle MJIH MHKpOCKorme, coe-
JAHHEHHOM C YCHJIHMTEJbHBHIM YCTPOHCTBOM, IO3BOJISAIOMIMM Ha-
6J104aTh MHAMBHAYaJbHble mpoueccel. [Ipasaa, TaKHMH NpH-
60paMH MOXHO CHJIbHO YBEJHUYMTb Haury HaGJI0faTesbHYl0
croco6HOCTb, HO GJarofiaps NpeaesnaM, MOCTaBJIeHHbIM (YH-
NaMeHTaJbHbIMH CBOMCTBaMH CBETOBbIX SIBJIEHHHA, HeBO3-
MOXHO NpHAYMaTb NpHGOp, KOTOPHI Gbla1 Obl 3 eKTHBHCE
rnasa s TOH leNH, AN KOTOPOH OH NpelHa3HaueH. 3ro
JeaJbHOE COBEpIIEHCTBO TJasa, OTKPbIToe Giarofaps He-
JlaBHEMY Pa3BHTHIO (PH3HKH, HABOAHT Ha MBIC]b, YTO H APY-
THe OPraHbl, CAYXaT JId OHH JJs BOCIDHsATHs HH(OpMaUUH
OT OKpYXKalolueil Cpeibl HJIM Xe A/ pPeakUMH Ha oulyuie-
HHS, TOXe OOGHapyXaT Takylo Ke MPHCIOCOGNEHHOCTD
K CBOEMY Ha3HAUEeHHMIO M YTO TaKXe W 31eCb CBOHCTBO HH-
IMBHIYaJbHOCTH, CHMBOJM3MpYeMOe KBAHTOM AeHCTBHS,
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HMeeT pelalouiee 3HaueHHe AJisi paGoOThl COOTBETCTBYIONETO
YCHAMTeJbHOTO MexaHuaMma. Tor ¢akr, uTo 3TOT npenen
MOXHO OBLIO MpOCJEeINTh B TIJ1a3y, HO YTO €ro A0 CHX IOp
He ynajoCh 3aMeTHTh HH B OJIHOM H3 APYTHX OpPraHoB, CBSI-
3aH HCKJIIOYHTEJNbHO C NPOCTOTOfi CBETOBHIX fIBJIEHHH, O KO-
TOPOH MBI TOBOPHJIH BhIllI€.

IlpusHanue BaXKHOTO 3HAYEHHS] UYEPT ATOMHCTHYHOCTH
B MeXaHH3Me XHUBBIX OpPraHH3MOB camo 1o cefe He fB-
JsieTcsl, OJHAaKO, JOCTAaTOUHBIM MJIsi BCECTOpOHHEro 0Gbsic-
HeHHst 6HosorMueckux spienuit. FMlcxonHblit BONPOC COCTOMT,
TaKkHUM 06pa3oM, B TOM, He cjelyeT JiH N0GaBHTb K HaUIeMy
aHa/u3y sBJIEHHH NpPUPOABI ellle KAaKHE-TO HeZoCTalolilne
noka ¢yHlaMeHTaJbHble HAEH, NpeXAe YeM Mbl CMOXKeM
OOCTHTHYTh TIOHMMAHHSl XU3HH Ha OCHOBe (PH3HUECKOTO
onbita. HecMoTpst Ha TOT (hakt, uto MHOrooGpasue GHOJIO-
THYECKMX SIBJeHHH MpaKTHYeCKH HeHcueprnaemo, elBa JH
MOXKHO JlaTb OTBeT Ha 3TOT BOMNpPOC, He OGCYIHB, KaKoil
CMBIC/ C/IellyeT NpuMAaBaTh NOHATHIO «(pu3HUecKoe oGbsCHE-
HHe» — CMHICT elte Gosee riyOGoKHH, ueM TOT, K KOTOPOMY
Hac yxe NPHHYAUJIO OTKpPHITHe KBaHTa JeiicTBHA. C omHOI
CTOPOHBI, NOpa3HTeAbHble CBOHCTBA, KOTOpPhlE IOCTOSIHHO
OOHapyKHBAIOTCA NPH (HHU3HOJOTHYECKHX HCC/IENOBAHHAX H
KOTODhIE CTOJIb 3aMeTHO OTJIHYaloTcsi OT BCEro, 4YTo H3-
BECTHO /ISl HEOPraHuvyeCcKOd MaTepHH, APHUBeAH GHOJIOroB
K yOeX[IeHHIO, 4TO HaJJexaluee MOHAMaHHe CyLIeCTBEeH-
HbIX CTODOH XH3HH B paMKax YHCTOH (PU3HKH HEBO3MOXKHO.
C npyroii €TOpOHH, TOYKAa 3peHHs, H3BECTHAs KaK BUTa-
JIN3M, elBa JH MOXeT ObITh OJHO3HAYHO BhIpaxeHa B (op-
Me MpelanoJOXeHHs, 4TO CYHIeCTBYeT KakKasg-To ocobas,
He H3BeCTHas (H3HKe IKHM3HEHHas CHJa, KoTopasth M
ynpasssier OpraHH4ecKoii KH3HblO. [leficTBUTENbLHO, 1 NYy-
Maio, Mbl BCe corsacHel ¢ HbloToHOM: camstit ray6okuit dyi-
AaMEeHT HayKH — 3TO YBEPEHHOCTb B TOM, 4TO B MNpPHpOAE
OHHAKOBLIE SIBJIEHHS] HACTyNalOT NPH OAUHAKOBHIX YCJO-
Busix. [TosTomy ecam GBI MBI MOIVIH NMPOABHHYTH aHAJH3 Me-
XaHH3Ma XKHBBIX OPraHU3MOB CTOJIb XK€ JdaJIeKO, KaK 3TO
CeJaHO NJisi aTOMHbBIX SIBJEHHH, TO Mbl eXBa JIM Obl HAUILIH
TOrla Kaxkue-TO CBOHCTBA, UyXK[Ible HEOPraHHYeCKOH MaTe-
pud. PaccmaTpuBasi 3Ty OuJeMMY, Mbl HOJKHBI, OXHAKO,
MOMHHTb, YTO He/Ib3sl HENOCPeACTBEHHO CPaBHHBAThb YCJO-
BHS TpPH GOHOJIOTHYECKHX H TNpH (GH3HYECKHX HCCJIea0Ba-
HHSX, TaK KaK HeOOXOAMMOCTb COXPaHHTh OOBEKT HCCJIeO-
BAaHHS XKHBbIM Ha/llaraeT Ha mepsble OTPaHHUEHHe, He HMEIo-
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uee ceGe nomoGHoro B nocaenHux. Tak, Mbl, 6€3 COMHEHHS,
y6unu Gbl JXHBOTHOE, eclH Obl MONMbITANHCh JOBECTH HCCJE-
JOBaHHE €ro OpraHoB A0 TOr0, YTOGH MOXHO ObLIO CKa-
3aTh, KaKyi0 pOJib HIpalOT B €ro XU3HEHHBIX OTNPABJEHHSX
oTZeJbHble aToMbl. B KaxaoM ombiTe Haj XKUBBIMHM Opra-
HU3MaMH JOJIKHAa OCTaBaTbC HeKoTOpas HeonpeleseH-
HOCTb B (DU3HYECKUX YCJIOBHAX, B KOTOpHE OHHM TMOCTaB-
JIeHbl; BO3HHKAeT MLICJIb, YTO MHHUMaJibHasi cBOGOAA, KOTO-
PYI0 MB BHIHYXKAEHBl TPeNOCTaBJIAThH OPraHMU3My, Kak pas
JocTtaToyna, yToOH IO3BOJIHTL €My, TaK CKa3aTbh, CKPHITDH
OT Hac cBOM nocjefHue TaiiHbl. C 3TOH TOUKHM 3PEHHST caMoe
CylleCTBOBaHHe YKU3HH JOMXKHO B OHOJOrHM paccMaTpH-
BaTbCS KakK SJdeMeHTapHBt (akT, NoAoGHO TOMYy Kak
B aTOMHO# (DH3HMKe CyILEeCTBOBaHHe KBaHTa JeHCTBHS CJe-
dyeT NpHHHMaTh 3a OCHOBHOH (akT, KOTOPHIfl HeJIb3sl BBI-
BECTH H3 OGLIYHO{I MeXxaHHueckodl ¢u3uKH. JleACTBHTENBHO,
CyLIeCTBeHHAas HeCBOAMMOCTb (pakTa YCTOMYMBOCTH aTOMOB
K TMOHSITHSM MeXaHHKH NpeacTaBaser coboii 6JuU3Kyio aHa-
JIOTHIO C HEBO3MOXKHOCTbIO (PU3HUECKOTOo HJAH XHMHYECKOTO
O0bACHEHHSI CBOEOOpA3HBIX OTNpAaBJEHHH, XapaKrepusyio-
LUIHX JKU3HD.

IMposoxs 3Ty anajsoruio, MH JOJIKHBI, OJIHAKO, INOM-
HUTb, 4TO B aTOMHOf (H3UKe H B GHOJIOTHH Mbl HMeeM AeJ0
C CYIIECTBEHHO pa3nuuHbiMH npoGiemamu. Eciu B mepBoi
o6JilacTH MBI MHTEpecyeMcsl Ipexjae BCero noBelleHHEM Ma-
TEpHH B ee CaMBIX NPOCTHIX (opMax, To B GHOJIOTHH Mbl 3a-
HUMaeMCsl MaTepHajbHbIMM CHCTEMaMH, CJOXKHOCTb KOTO-
pLIX HMeeT (yHAaMeHTAJIbHBIH xapakTep, HGO Haxe caMbie
NPUMHTHBHBIE OPTraHM3MH cofiepxar GoJblloe YHCIO aTo-
moB. Ilpasma, TO 0GCTOATENLCTBO, UTO OOHYHAA MEXaHHKa
npuUMeHHMa B OOWIMPHON 06JacTH, BKJOYas OMNHCaHHE neii-
CTBUS H3MEPHUTENbHBIX NPHOOPOB, HCNONIbL3YyeMBIX B aTOM-
no#l ¢m3MRe, KaK 'Pa3 W OCHOBAaHO Ha BO3MOXHOCTH B
UIHPOKOi Mepe npeHeGperaTh NOPOKAAeMOH KBAHTOM Jeficr-
BHSI NOMOJHHTENbHOCTbIO ONMCaHHs B TeX Ciryyasx, Koria
Mbl UM€eM ReJIO C TeJlaMH, COmepXauuMu 0oJblloe YHCIO
atomoB. OnHako, HeCMOTpPS Ha BaXHoe 3HaueHHe aro-
MHCTHYHOCTH, NJS GHONOTRYECKMX HCC/eJOBaHHMil THIHYHO,
YTO Mbl HMKOTZla He MOXeM KOHTPOJHPOBaTh BHEUIHME yCJIO-
BHS, B KOTOpble MOCTaBjieH KaX[Iblii OTIAeNbHHIA aToM,
B TOfl e Mepe, B KaKOil 5TO BO3MOXHO TpH (yHIaMeH-
TAJbHBIX OMBITaX aTOMHOH (H3UKH. PAKTHIECKH Mbl Jaxe
fle MOJKeM CKa3aTb, KOTOpble HMEHHO H3 aTOMOB JeHCTBi-
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TeAbHO NPHHAANCKAT JXKUBOMY OPTaHH3MY, TdK Kak BCAKOe
JKH3HEHHOE OTNpaBjeHHe CcompoBoxpaercs oOGMeHOM Be-
‘BiecTB, 6J1arogapss KOTOPOMY aTOMBl IOCTOSIHHO 3axBaThl-
BalOTCS OpraHu3aliHel, COCTaBJISIOLIEH >XHBOe CYyIlIeCTBO, H
H3 Hee BHIOpachiBaioTcsl. [eiicTBuTeJNbHO, 3TOT OOMeH Ma-
TepHel ' pacnpocTpaHseTcsi Ha BCe YacTH KHBOrO oOpra-
HH3Ma 10 TAaKOA CTeNeHH, 4TO 3TO NPENSITCTBYEeT DEe3KOMY
pasrpaHM4YeHHI0 B aTOMHOM Maciutabe MeXAYy TeMH ero
CBOACTBaMH, KOTOpble MOXHO OJHO3HAuyHO YyYecTb OOLIYHOM
MEXaHHKOH, H TeMH, AJd KOTOPHIX pelIalOlUM SIBJsSETCS
YUeT KBaHTa HeHCTBHA. JTO (yHAaMeHTaJbHOe pasjHuHe
MeXJy ¢(H3HYeCKMMH H OHOJIOTHUECKHMH HCCJeIOBaHHSIMH
03HayYaeT, 4TO HeJb3s NOCTaBHTb YETKO ONpefe/ieHHbI npe-
Aen nMpUMeHHMOCTH (H3HYeCKMX HAelt K mpobjieMaM XKH3-
HH — npelieJ, KOTOPOMY COOTBeTCTBOBajia OBl B aTOMHOM
MeXaHHKe pasHHIla MeXAy 06/1acTbi0 NMPUUYHHHOTO MEXaHH-
CTHYECKOTO ONHCaHHd M CcOOCTBEHHO KBaHTOBBIMH sBJe-
HHSIMH. DTa OYeBH/HAasi HEMOJIHOTA pacCMaTpHBaeMoH -aHa-
NOTHH KOPEHHTCS B CaMHX OIpefiejieHHSIX CJIOB «XKH3Hb» H
«MeXaHHKa», KOTOpDble B KOHIlE KOHIOB SIBJISIIOTCA BOMNpO-
coM yno6erBa. C onHO#M CTOPOHBI, Bonpoc 06 OorpaHHYeHHOH
‘NIPAMEHHMOCTH (H3HKH B GHOJIOTHMH NOTepssa Gbl BCAKHIH
CMBICJ, eciH Obl MBI PaCHPOCTPaHHIM MOHSTHE XH3HH HA
BCe SIBJIEHHS MNPHPOALI BMecTO TOro, YTOGbl YCTaHaBJIH-
BaTh Pa3JINYHs MeXKAY KMBLIMH OPraHU3MaMM M HeOAyllUeB-
JIeHHBIMH TesaMH. C Apyroil cTOpoHB, ec/iH Gbl B COTJIACHH
C OGBbIYHBIM SI3BIKOM Mbl COXPaHWJIH CJIOBO «MeXaHHKa» AJis
OIHO3HAYHOrO NMPHYHHHOTO OMHCAHHUA SIBJEHHH NPHPOABI, TO
TaKOH TEePMHMH, KaK «aTOMHas MeXaHMKa», cTajg Obl Oec-
CMBICJIeHHBIM. S He 6yny yrayGasiThesi gaJjiblie B TaKHE uH-
CTO TePMHUHOJIOTHYECKHe BONPOCH H TOJbKO AOGaBJIO, YTO
CYIIHOCTb paccMaTpHBaeMOHl aHaNOTHH — 3TO OUYEBHIHOE
AHTaroOHHCTHYECKOe OTHOLIeHHEe MEXAY TaKHMH THIHYHBIMH
CTOPOHAMH XXH3HHM, KaK CaMOCOXpaHeHHe H pa3MHOMKeHHe
HHIABHAYYMOB, C OJHOH CTOPOHBI, H HEOGXOAMMOEe AJis BCS-
KOro (H3HYeCKOro aHa/ju3a mofpasfieJieHHe OODBeKTa --
¢ apyroit. Banarogaps 3toil BaXkHOil yepTe AOMOJHHUTEALHO-
CTH NOHSITHE LeJH, 4yXKJ0e MeXaHHCTHUEeCKOMY aHaJH3y,
HaXoAUT HEKOTOPYI0 06JacTb NPHJIOXKEHHSs B GHOJOTHH.
B caMoM neie, B 3TOM CMBICJIe TeJIEOJOTHUECKYIO apryMeH-
TalHI0 MOXHO PacCMaTPHUBaTh KaK 3aKOHHYIO uepTy ¢H3HO-
JIOTHYECKOTO OMHMCAaHUS, AOMKHBIM 00pa3oM YUHTHIBAIOILYIO
XapaKrepHble CBOMACTBA KM3HH, MOJOOHO TOMY KaK B aTOM-
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~HOM - pHM3MKe NpH3HAHHe KBaHTa JeHCTBUS. -yUATHIBACTCH
IPHHLHIIOM COOTBETCTBHSI. :
O6cyxkpaass NPHMEHUMOCTb UYHCTO (H3IHUECKHX uaeh
K JXHBbIM OpraHu3MaM, Mbl, KOHEYHO, MOJAXOAHM K- KH3HH
COBEpLIEHHO TaK e, KaK H K Jio60My ApYromy siBJeHHIO
MaTepHasbHOro mMupa. Mue, ofHako, eaBa JH HYXHO NOX-
YepKHBaTh, YTO 3TA MO3HIHsS, XapakTepHas st GHOJOrHYe-
CKHX HCCJefOBaHHil, OTHIOAb He NpeiarnoJjaraer HrHOpHpOBa-
HHSI TICHXOJIOTHUEecKoil CTOpoHHl XH3HH. HaoGopor, npusHa-
HHe OrpaHHYEHHOCTH MeXaHHCTHYECKHX TMOHSTHI B aTOMHOM
¢du3uKe ckopee MOXKeT ObITb II0JE3HBIM U MPHMHDPEHHA
Kak Gbl MpOTHBOpeualluX ApPYr APYTy TOYEK 3pEHHs ¢usuo-
JOTMH W TCHXOJOTHH. B caMoM Jene, HeOGXOAHMOCTD
BBOIHTb B PacCMOTpeHHe B3aUMOJEACTBHE MEXIYy H3MEpH-
‘TeJIbHBIMH TIPHGOpaMH M OOBEKTOM HCC/IeN0BaHHS B aTOM-
HOl MexaHMKe IpejcTaBisger OJHM3KYI0 aHAJOTHIO CO CBOE-
06pa3HbIMH TPYAHOCTSIMH NMCHXOJIOTHYECKOro aHajH3a, Ipo-
HCTeKaloMWMUMH OT Toro ¢akra, 4ro JAYXOBHOE COAEpKaHHEC
HeH30eXXHO MeHseTcs, eC/IH BHHMaHHe COCpelOTOUHBAaeTcH
Ha KaKoii-HHGYIb ero onpejeseHHoi cTopoHe. Mbl Gbl yLIIH
C/AMIIKOM Jajieko OT Hallero npeaMeTa, ecan Obl CTauH
pacnpocTpaHATLCS 00 3TOH aHAJOTHH, faloLled CyLIeCTBEH-
HOe pa3bsCHeHHe NCHXO-(DH3HYECKOMY  nNapaJenn3My.
Onnako s Gbl XOTeJ NOAYEPKHYTb, UTO paccyXIeHHs Ta-
KOTO poja, Kak s 31eCb NPHBOAHJ, COBEPLIEHHO NPOTHBO-
NOJIOXKHB BCSAKHM TMONBITKAM HCKaTb B CTaTHCTHYECKOM
ONHCAHHH aTOMHBIX SIBJEHHH HOBble BO3MOXKHOCTH HJA ‘Y-
'XOBHOTO BJMSHMS Ha nosefeHne Marepuu. Hanpumep,
¢ Hallefi TOYKH 3peHMs, HEBO3MOXHO INPHAATb OJAHO3HAY-
HBI CMBICJI BBLICKa3nIBaeMOMY HHOTJa B3rJisily, COIJIacHO
KOTOPOMY BEpOSITHOCTb TOrO, YTO B TeJe NPOH30HAYT He-
KOTOphLIE aTOMHble IPONECChl, MOXKEeT HAaXOAHTbCA MOX He-
NOCpeACTBEHHbIM BJHSIHMEM BOJH. B camom nese, corJiacHo
06O6LIEHHOMY TOJIKOBaHHIO TCHXO-(H3HYECKOro mapaJie-
Ju3Ma, cBoGony BOJH CjaedyeT CYHTaTh NPH3HAKOM CO3HA-
TeNbHON XKH3HM, cBoOOJAa BOJH COOTBETCTBYeT OTIpamBJe-
HHSM OPraHM3Ma, He TOJbKO YCKOJAb3aIOMHM OT MPUUHHHO-
_MEXaHHCTHYECKOTrO0 OMHCaHHs, HO He NOAJAIOUINMCA laxe H
(u3MueCKOMY aHaJH3y B TO¥ HOBeJeHHOH 10 mpepena ¢op-
Me, Kakasi rpefyeTcs NJjs OJHO3HAYHOrO NMpHMEHeHHA CTa-
THCTHYECKHX 3aKOHOB aTOMHOH MexaHukH. He mnyckasco
B Mera(u3HuecKHe CIEKYJALHH, 5, MOXKaayi, Mor 6ul ao6a-
BUTb 00 aHa/H3e CaMOro MOHATHS OGBSCHEHHS CAeAylollee:
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anbdoit U OMerofi Takoro aHaJju3a AoJXeH ObITb OTKa3 OT
oGbsicHeHHs1 Hailell COGCTBEHHO# CO3HATEJNBHOH HeATel]b-
HOCTH.

B sakiioueHHe MHe efiBa JIH HYXHO 0c0060 TNOAYEpPKH-
BaTh, YTO HU B OJHOM H3 CBOHX 3aMEYaHUH § He HMen
B BHAY BbIPA3UTb KAaKOH-JIHOO CKENTHIH3M IO OTHOLUEHHIO
K OyayuieMy pasBHTHIO (PH3HUECKOH H GHOJIOTHYECKOH HayK.
Takoii cxenTHUH3M M B caMoM Jjeje Obli Obl Jajek OT
Mbicel (H3HKOB B HacTosimlee Bpems, KOrla HMeHHO
npHSHaHKe OrpaHHueHHOro Xapakrepa HaMIHX CaMbIX oOC-
HOBHBIX MOHATHIl NPHUBEJO HAaC K TAKOMy 3aMeyaTejbHOMY
pa3BuTHIO Hauleill HaykH. ToyHO Tak e H OTKa3 oT 0OBAC-
HeHHs XH3HH He TOMeHIa] YAHBHUTEJbHOMY IpOrpeccy BO
BCeX OTpacjisx GHOJIOTHH, BKJIOYasi Te, KOTOpLle OKa3aJHCh
CTOJIb TIOJIE3HBIMH B MCKYCCTBEe BpaueBaHHA. Jlaxe ecln Mbl
He MOXKeM TIPOBECTH pe3KOil rpaHH MeXJy 3J10pOBbeM U 60-
JIe3Hbl0, Uil CKeNTHIM3Ma, KOHEYHO, HeT MecTa H B TOH
crelHasbHON 06AacTd, KOTOpas SBJSETCS IpeaMeToM
storo Kosrpecca. He cienyer Tosbko cBopauuBaTh ¢ 60Jb-
1IOH JOpPOTH mperpecca, MO KOTOPOH € TaKHM yCnexoM LIJIH
yueHble, HauyHHas C OCHOBomoJarawmoumx pabor Punsena'’,
H KOTOpasi XapakKTepH3yeTcsi CaMblM TECHBIM COYeTaHueM
MexXAy H3yueHHeM JeueOHbIX 3((dEeKTOB CBeTOTepanuu H
H3ydeHHeM (H3NYECKHX ee CTOPOH.

I Hunabe ®umszen (1860—1904) — matcknit MeAMK W GHOJOr, M3BECTs
Hbil CBOHMM HCC/JENOBAaHHSIMH IO cBeToTepanui. — [Ipum. ped.
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bBuoJiorus
31
aToOMHas (PH3HKa

1937

B eccMepTHble TpyAbl [ansBasu, OTKpBIBUIME HOBYIO
3MOXy BO Bcex 00JacTaX HayKH, NpeICTaB/aloT Gae-
CTAIIYI0 HJUIIOCTPAlMIO YPe3BbYaHHOH INIQIOTBOPHOCTH
TECHOTO COYETAHMSI HCCIeJOBAHHI 3aKOHOB HEXHBOW MNpH-
POJBI C M3y4eHHEM CBOWCTB JKHBBIX OPFaHH3MOB. B HacTOS-
IeM AOKJaajfe Obi10o Gbl IO3TOMY YMECTHO CHenaTb 0030p
TOro, KaKk Ha NPOTSDKEHHH CTOJNETHH yueHble CMOTpE/in Ha
BOMNPOC O CBSI3H MeXAy GH3HKOi H GHOJNOTHEl, H B ocoGeH-
HOCTH OOCYAMTb NMEpCHNeKTHBhI, CO3MAaHHbIe B 3TOM OTHOLUE-
HHH HeoObluaiiHBIM Pa3BHTHEM AaTOMHOH TeOPHH 3a MOCJeA-
HHe TOJBl.

YiKe Ha 3ape HayKu aToMHasi TeopHs Owlia B LeHTpe
BHMMaHHs B CBSI3H CO CTPEMJIEHHEM JIOCTHIHYTb BCeoOBb-
eMJLIOILero NMpeJCTaBJeHns] O BEJHKOM Pa3HOOOpasHH siBJe-
HHit npupoanl. Tak, yxe JIeMOKDHT, ¢ TaKo# riyGOKO# HIH-
TyHLHe# HacTauBaBLIMH Ha& HEOOXOAHMOCTH aTOMHM3Ma I
BCSKOTO  PAalMOHAJBHOrO  OGBSICHEHHST ~ OOLIKHOBEHHBIX
CBOMCTB MaTepHH, KaK HM3BeCTHO, MNbITAJCHA HCIOJb30BaTh
ATOMHCTHUECKHE HJeH TaKkKe H [Js 0GbsACHeHHs CBoeoOpa-
3Usi OPraHMYecKOH JKH3HH M JaXKe 4eJOBEYECKOH ICHXOJO-
run. PaHracTHYeCKMH XapakTep TaKMX KpaHHHX Mare-
PHAJIHCTHYECKHX NpeACTaBJeHHIl BbI3BaJ €CTECTBEHHYIO peak-
uHio y Apwucrorensi, B COBepIIEHCTBE BJafieBLIEro BCeMH
COBPeMEHHBIMH €My NO3HaHHAMH B (H3HKe H GHOJOTHH;
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3Ta peaklHs MpHBeNa ero K IOJHOMY OTPHLAHHIO aTo-
MHCTHYECKOHl TEODHH H K TOMLITKE CO3[aTh Ha OCHOBe HAef,
KOTODHI€ MO CYLIECTBY SABJSIOTCS TeJeOJOTHYECKHMH, CH-
CTeMy JIOCTATOYHO IIMPOKYI0, YTOGH YYMTHIBaThb BCe
goratctBo sBJIeHHAi mnpuponabl. IIpeyBeauuennss B yueRud
Apucrortenss GbIIM B CBOIO Ouepelb SICHO BHISIBJIEHH B pe-
3yJbTaTe MOCTENEHHOIO O3HAKOMJIEHHS C 3JjeMeHTapHHIMH
3aKOHAMH INPHPOAL!, CNpaBelJIMBHIMH KakK JIJsi Heonylle-
BJIEHHBIX TeJ, TaK H AJ XKUBbIX OPraHH3MOB.

Ecau nymath 0 TOM, Kak ObliM YCTAHOBJIEHB MPHHIMAME
MeXaHHKH, KOTOphle B jaJjibHeiilieM JHOJ/IXKHEI GbIIH CTaTh
¢ynnamenToM (GHU3HYECKOH HAYKH, TO B ITOM CBSI3H HHTe-
pecHo ysiICHHTb ceGe, YTO OTKpHITHe ApXHMEJOM NpHHIMMNA
pPaBHOBECHS IJIaBAaIOLIMX TeJ, COTJIACHO XOpOLIO 3HaKOMOM
JiereHzie, NOACKa3aHHOe eMYy OILIyIIeHHeM JIErKOCTH ero Tena,
NOrPY>KEHHOTO B BaHHY, MOIVIO TOYHO TaK K€ BO3HHKHYTb
M HAa OCHOBaHHM OGBIXEHHOrO OMBITa, OTHOCSALIErocs K IO-
Tepe B BeCe KaMHs, ONYIIeHHOro B BoAy. TOuHO Tak Xe
ClefyeT CYHTaTh COBepIeHHO CJay4yafHbIM, yto I anunei
NpHleN K OTKPHITHIO (yHIaMeHTaJbHBIX 3aKOHOB JHHA-
MHKM, Ha6/0flasl, KaK Kayaercsi JIOCTPa B MNPEKPacHOM
ITusanckom coGope, a He rasins HAa peGeHKa Ha Kayessix.
Onnako Ast pacTyuiero NOHMMAHHS CYIUECTBEHHOTO EIHH-
CTBA NPHHLMINOB, YNPaBJSAIOLHX SBJACHHSMH NPUPOALI, Ta-
KHe YHCTO BHEIIHHe aHaJIOTHH MMeJH JIHIIb MaJjo 3HayeHus
10 CPaBHEHHIO C IVIYGOKO KOPEHSU[UMCS CXONCTBOM MEXKAY
XKHBbHIMH OPTaHH3MaMH H TEXHHUECKHMH MeXaHH3MaMH; 3TO
CXOACTBO ObLIO BCKPHITO NMPH M3Y4EHHH aHAaTOMHH H QH3HO-
JIOTHH, KOTOPO€ TaK HHTEHCHBHO BeJOChb B 3noxy Bospo-
XKJeHHs1, 0coGeHHO 31ech, B MTanun.

[TepcnekTuBbl, oTKphIBlIHECs Gaaropaps ycrnexy HOBOToO
SKCMEePHMEHTAaJbHOTO NoAXolda K (ujocodHH ecTecTrBO3Ha-
HHsl, OBbIIH BCTPeYeHH C SHTY3Ha3MOM; S5TOT SHTY3Ha3M
B OQHHAaKOBOH Mepe NOANEpPKUBAJCA Kak pacllipeHHEeM
KapTHHLI BCEJEHHOH, KOTOpPbIM Mbl 00si3aHbl NPOHHLATENb-
HoctH KonepHuka, Tak H pasbscHeHHeM MeXaHH3Ma KPOBO-
obpalleHHsi B TeJaX MKHUBOTHBIX, HayajJo KOTOPOMY ToJo-
XKuA0 BeJHKoe Roctuxkenue I'appesi. IToxkany#, sipue Bcero
3TOT 3HTY3Ha3M BhIpasuics- B TpyAax Bopessan, koropomy
yAanoch pasbACHHTb € TAKHMH TOHKHMH MNOAPOGHOCTAMH
GYHKUMHM CKeJeTa ¥ MBILI NPH ABHXXEHHUSX >XHBOTHBIX.
Knaccuuecknii XapakTep 3THX TPYAOB HHCKOJBKO He yMa-
JIfleTCA TNONBITKaMu camoro Bopenau u'ero nocienosareiiei
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O6BACHUTh TAKKE ¥ HEPBHYIO HesATeJbHOCTh ¥ CEKpeuHio
KeJle3 MpH NMOMOUIM NPUMHTHBHBIX MeXaHHUECKHX MOJesef;
WX OueBHJHAS MPOM3BOJBLHOCTL H TPY6OCTH BCKOPE BbI3BAJH
o6m1y10 KPHTHKY, O KOTOPOR 10 CHX MOp HanoMHHaeT moJy-
HPOHHYECKOE MPO3BHILE <«ATPO-(DH3UKOB» !, MNpPHUCBOEHHOE
mkone Bopesnn. 3popoBoe B KOpHe CTPEMJIEHHe NPHJC-
KHTb K (PU3HOJIOTHYECKHM MpolleccaM BCe YBeJIHYHBAIO-
IiHecs NO3HAHHA B 06JACTH THIHYHO XMMHUECKHX MpeBpa-
LleHH#l, Halie[lllee TAaKOrO BOCTOPXKEHHOro MNpeiCTaBUTENs
B aune CusabBHyca, BCKOpe NMpHBEJO K OMIO3HIHH, BHI3BaH-
HOH mpeyBeJHYeHHEM IOBEPXHOCTHOTO CXOACTBA MEXAY
nepesapuBaHueM M ¢epMeHTanHed, ¢ OMHOH CTOPOHBI, H
NpoCTeHIINMY HEOPraHWYeCKHMH peaKUHsAMH —C APYrof,
a TaKxKe HEOCMOTPHTeJbHbIM IMPHJIOXEHHeM HX K JeueG-
HBIM neaaM. DTa ONNO3HLUMA BHPasuiachb B TPO3BaHHH
«ATPO-XHMHSA», NPHCBOGHHOM TaKHM IpeXAeBpeMeHHbIM
MONBITKaM.

Ilns Hac npuuHHBL HeyAau 3THX NepBHIX HCClefoBare-
Jiefi, CTapaBIUMXCS HCMOJMb30BaTh (DHU3HKY H XHMHIO IJIs HC-
uepnbIBaoero OObSICHEHHS! CBOWCTB JKHBHIX OpPraHH3MOB,
BrosiHe oueBnmHn. Torma eie He HacTynuiao Bpems Jla-
BYa3be, pacKphiBlllee 3JeMeHTapHble NMPHHIMUML XHMHH, KO-
TOpPble JOJIKHBLI GbLJIH HaTh KJOY A8 NOHMMaHHus mporecca
NOBIXaHHS, a MO3[JHee COCTaBHTb OCHOBY MJISl Pa3BHTHSA TakK
HasbiBaeMoii opranuueckoin xumuu. Ho, kpome Toro, a0 OT-
xpuiTuil TanbBaHu ocTaBajach CKpbITOH ewle onHa ¢yHnaa-
MeHTaJIbHas CTOPOHA 3aKOHOB (u3HKH. OueHb NMOYYHUTENBLHO
AyMaTb, YTO 3epHO, KOTOpoMy B pykax BoabThl, Dpcrena,
®apanes 1 MakcBeana CyXKAeHO GbIO Pa3BHTLCS B CTPOH-
HYI0 CHCTEMY, COMEpPHHYAIOLIYI0 10 3HAaYEHHIO C MeXaHH-
koit HblooToHa, 3apommsoch M3 HCCAefOBaHHH, HMEBLIHX
6uosornyeckyio uesab. [eiictBuTenbHo, TpyaHo ceGe npea-
CTaBHTb, YTOOBHl MpOLECC, KOTOPLIA MPHBEJ OT ONbITOB
C Had’IeKTPU30BAHHBIMH TeJaMH, KaKHMH IJIOZOTBOPHLIMH
On! OHM HM 6bliM B pykax ®paHKIHHA, K H3Y4YEHHIO rajbBa-
HHYECKHX TOKOB, MOI Obl OCYLIECTBHTHCS, €ClH Obl 4yBCT-
BHTE/bHbIE NMPH6OPH, HeoGXonuMble A OOHapykKeHHs Ta-
KUX TOKOB (KOTOphle Tenepb Tak JIerKo cO3JaloTcs), He
O6b 6B MpefoCTaBeHH caMoil MPUPOJOH B BHAE HEPBHbLIX
TKaHell BBICIIMX XKHBOTHBIX.

U «SITpOC» — MO-rpeveckd MeNHK; TakuM 06pa3oM, «ATPO-QPHIUK»
O3Hayaer <MeAuKo-QH3NK». — [Ipum. ped.
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3nech HEBO3MOXHO HaGpocaTh flaXe B OGIIMX uepTax
noTpsicaiollee pa3suTHe GU3NKH H XMMHH cO BpeMeHH [asb-
BaHH WJIM NEPEYHCJIHTb OTKPLITHS BO BCEX OTpacifix GHOJO-
THH 3a nocJjefiHee ctojeTHe. HaM HOCTaToYyHO HAaMOMHHThL O
Hay4yHBIX HaNpaBJeHHfX, MAYIIHX OT TPYAOB MEPBHIX HC-
cienosatesedl, Maabnurn n Cnannanumanu !, paGoTaBIUMX
B 3TOM IOYTEHHOM YHHBEpCHTeTe, K COBPEeMeHHOH 3MGpHo-
JIOTHH H COOTBETCTBEHHO OaKTEDHOJIOTHHM; HJIH e OT ca-
Moro l'anbBaHH 10 HeNAaBHHX 3aXBaThIBAIOIIHX HCCJEN0Ba-
HHH HepBHBIX MMIYJbcOB. HeCMOTpsl Ha NOCTHrHYTOEe TaKHM
006pa3oM rayGokoe MOHUMaHHe (H3MUECKOH M XMMHYECKOIT
CTOPOHBl MHOTHX THNHYHBIX OHOJIOTHYECKHX peakuHuii, H3y-
MHTE/IbHAS] TOHKOCTb CTPOEHHSI OPraHH3MOB H HX GOraTcTBO
CBI3aHHBIMM MeXAy cOGOH peryJHpyIOmIHMH MexaHHU3MaMH
BCe ellle 3aXOAST TAK AaJeKo 3a Ipelesibl BCAKOTO OIbITA,
OTHOCSILErocst K HeXXHBOH NMPHPOZeE, YTO MBI YYBCTBYeM ceGst
CTOJIb K€ OTHAaJeHHHIMH, KaK W paHbile, OT OObACHEHHS
caMOH 3XHM3HHM Ha (HH3UKO-XUMHUecKoii ocHoBe. JleficTBu-
TeJIbHO, KOrga Mbl NPHCYTCTByeM INDH XKapKHX CIopax o
3HaYyeHUH AN 3TOH npobJeMbl HeJaBHHX OTKPHITHH OTpaB-
JISIOIIHMX 3¢p(PeKTOB M reHepaTHBHBIX CBOHCTB TaK Ha3biBae-
MLHIX BHDYCOB, TNepei HaMH BCTaeT CTOJb K€ OCTpas
IUIeMMa, KaK Ta, C KOTOPOH CTOJKHyJauch [leMOKpHT H
Apucrorens.

IIpn Tako#i cuTyaunu HHTEpec CHOBa COCPELOTOUH-
BaeTcsi Ha aTOMHO{l TEeOpHH, XOTS H Ha COBEpLIEHHO ApY-
roMm (one. C Tex mop Kak [ aldbTOH C TaKUM PELIUTETLHBIM
yCNexoM HCIHOJb30BaJ aTOMUCTHYECKHE MpeJcTaBAeHHs A
Pa3bACHEHHS] KOJHYECTBEHHbIX 33aKOHOB, YNPAaBJ/SIOUHX CO-
CTaBOM XHMMHYECKMX COeJMHEHHIH, aTOMHasi TE€opHs CTaHo-
BHUTCA B XHMHM HAJeXKHBIM DYKOBOASIUHM MPHHLIHIOM H
HeoOXOIHMO OCHOBOH BO BCeX pacCyxIeHHsX; a 3ameuya-
TeJbHOE COBEPIIEHCTBO TEeXHHKH 3KCIepuMeHTa B (H3HKe
aJlo HaM Jaxe CPeACTBO [Js M3y4YeHHs SBJAEHHH, NpsIMo
3aBHCAIIMX OT JAefCTBHS MHIMBHAYaJbHEIX aTOMOB. Takum
o6pa3oM, 3TO pa3BHTHE YCTPaHUJIO NMOCJAENHHE CJeldhl Tpa-
HHIHOHHOTO TNpeApaccyfka, yTBepxkjasuiero, 6yaro 6l
H3-3a Tpy6OCTH HAlUWX OPraHOB YYBCTB BCSIKOe NOKa3a-
TeJbCTBO NEHCTBHUTENBHOTO CYIIECTBOBAHHSI aTOMOB HaBeKH
OCTaHeTCss 3a MNpeleNaMH [IOCATaeMOCTH 4YeJOBEUeCKOro

! Manennrs  (1628—1694) — nranbauckuit Bpay u anartom; Cnan-
aauuann (1729—1799) — nraabsauckuii GHonor. — Hpun. ped.
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onmta. Ho, kpome TOro, oHo OGHapyXKu/o B 3aKOHaX IpH-
poH emte Gojee ry6OKHe YEPThl aTOMHCTHYHOCTH, 9EM TE,
KOTOpble BbIPa)KeHbl B CTapoM YYEHHH 06 orpanuueHHoH
NeauMocTH MaTepHH. J{eCTBHTENIbHO, MBI Y3HAJH, YTO IJIS
TOro, uyTo6bl OXBaTHTb COGCTBEHHO aTOMHBIE sBJACHHA,
JIOJKHA GHLITh CYIIECTBEHHO pacllipeHa camas chCTeMa Mo-
HSITHH, KoTOpas Gbija MPHrofHa KaK JJIS OMHCaHHs Hallero
ONBITa TOBCENHEBHON MXH3HH, TaK H Ans (GOpMYJIHPOBKH
Bcefi CHCTEMBI 3aKOHOB, KOTOpDBIM TMOXYMHSIETCS MOBENEHHE
MaTepHu B ee Macce; Ha THX 3aKOHaX M NMOCTPOEHO TO BHY-
IHTebHOE 3/aHHe, KOTOpPOe HMEHYeTCs K/IacCHIeckoH du-
3nKoifi. It TOro uTOGbl OLEHHTh Te BO3MOXHOCTH, KOTOPBIE
5Ta HOBasi TOUKa 3peHHss (GHUIOCOGHH ecTeCTBO3HAHHS NAeT
JUI PAlMOHANBLHOrO MOAX0AAa K (pyHAaMEHTaJabHBIM MpO-
GieMaM GMOJIOTHH, HaM NpHIETCS KPaTKo HANOMHHTH TVIaB-
Hble HAMpaBJeHHs DPa3BHTHS, MPUBELIETO K Pa3bACHEHHIO
MOJIOXKeHHs] B aTOMHOH TEOpHH.

OTnpaBHLIM NYHKTOM COBpeMeHHOH aTOMHOH (HH3HKH
6hi10, KaK H3BECTHO, NPH3HAHHE ATOMHOH IPHPOALI CaMOro
siekTpuuectBa. Ha Hee BmepBble YKasaH 3HAMEHHTHIE uc-
crnenosanusi Papajes 0 raJbBaHHYECKOM 3JEKTPOIH3E, H
3aTeM OHa Gbla OKOHUATENbHO MOATBEpKIeHa (BaKTOM H30-
JIMPOBaHHsl BJEKTPOHA B MPEKPACHBIX sIBICHHIAX 3JIeKTpHYe-
CKOTO paspsifia B pa3pexXeHHbIX rasax, sB/eHUsX, IpUBJIEK-
IIHX K cebe Takoe BHHMaHHe B KOHIe NpOILIOro CTOJETHS.
BuecTamMe HccaenoBaHHs ToMmMcoHa BCKOpe BbIICHHJIH
CYIIECTBEHHYIO POJb 3JeKTPOHOB B CaMbIX pasHoobpa3s-
HBIX (PU3HYECKHX H XHMHUECKHX SBJICHHAX. Haure 3HakoM-
CTBO CO CTPYKTYDHbIMH €IHHHIAMH MaTepHH 6blJ10, OJHAKO,
ele HemoJHbIM BIUIOTh 10 OTKpHITHs PesepdoploM aToM-
HOrO Spa — OTKPHITHA, YBEHHaBUIErO €ro HOBATOPCKHE
TPYAbl O CNOHTAHHBIX PaJHOAKTHBHBIX npeppalleHHsX He-
KOTOPHIX TAMENbX dJeMeHTOB. [lefiCTBUTENBHO, STO OTKpHI-
THe BmepBHe Han0 GeccriopHoe OGbACHEeHHe HEeH3MeHSIMOCTH
5/eMeHTOB B OGHIKHOBEHHBIX XHMHUECKHX peakuusx, B KO-
TOPBIX KpOLIEYHOe THXKeJoe SApO OCTaercs 6e3 H3MEHEHHH,
a aaTparuBaeTcs TOJNbKO pacrpefesieHHe JITKHX 3JeKTpo-
HOB BOKpyr Hero. CBepx TOro, 3TO OTKpbITHE HdeT obbsic-
HEeHWe TNPOHCXOMJEHHIO eCTeCTBEHHOH PalMOAKTHBHOCTH,
B KOTOpPOR MHl HaGJIofaeM B3pbIB caMoro sifipa; OHO passb-
SCHHJIO TaKXke H oGHapyxeHHyio Pesepdopiom mNosjHee
BO3MOKHOCTb BHI3BATh [peBpallleHHs 5JeMeHToB GomGap-
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OMPOBKON TSXEJbIMH YacTHItaMH C OOJIbIIOH CKOPOCTbHIO,
KOTOpble, CTaJIKHBasiCb C sAPaMH, MOTyT BHI3BATL HX
pacnan.

Mol oroun 6 CIMIIKOM JaJIeKo OT MpejiMeTa Hallero
JIOKJIafa, ecyii Obl CTaJH YrJyOJaTbCsl Aajbllle B UYIECHYIO
HOBYI0 06JacTh HCCJe[NOBaHUMH, OTKpHIBLIYylocs 6Jaronaps
H3Y4YeHHI0 AJEpHBIX MpeBpailleHuii; ata o6Jaactb Gyaer on-
HUM M3 IVIaBHBIX [pPEJMETOB JHCKYCCHH cpeld (HH3UKOB
Hacrosiero cbesja. Jns Hamux paccyxkAeHHA HauGojee
CyLIeCTBeHHBIM SBJSIOTCS, OAHAKO, HE 3TH HOBHIE OTKpHI-
THSl, a4 OYeBHAHAas HEBO3MOXKHOCTb HCTOJKOBaTb OOGHLIYHLIE
¢u3nyeckMe H XHMHUYeCKHe ONbITHble (akThl Ha OCHOBaHHH
OJHHX TOJIbKO CBOHCTB atoMHO@l Mofeau Pesepdopna (xo-
TOpble caMH 1O ce6e NMPOYHO YCTAHOBJIEHHI), eC/IH NPH FFOM
He OTCTYNHTb CaMhIM pajHKaJIbHBIM 06pa3oM OT KJaccEye-
CKMX HJeli MEXaHHKH M 3JeKTpoMarsetuamMa. B camom
Hene, Xotsi MexaHnka HbioroHa M nosBosausa NPOHHKHYTH
B TapMOHHMIO JBHIKEHHSl IJIaHEeT, BLIPAXKEHHYI0O 3aKOHaMH
Kennepa, Mexanumuyeckne wMozneau, nomno6ubie ConHeuHOM
cHCTeMe, He BIIOJHE YCTOAYMBLI B TOM CMHICJIE, UTO OHH He
HMEIOT TeHIeHLUHH BO3BpallaThcd B MNepBOHayaJbHoOe CO-
ctosiHHe, OyAyuH BbIBeleHbl W3 HEro KakHM-JIH0GO BO3MYIle-
HueM. CBoficTBa CTaGHJIBHOCTH TaKHX MoJeJefl sBHO He
00J1afal0T JOCTAaTOYHLIM CXOACTBOM C a6COJIIOTHON BHYTpeH-
Hell CTaGUJIBLHOCTBIO 3JIEKTPOHHBIX KOH(HI'ypauui# aToOMOB,
6narogaps KOTOpPOH KaXnIbi#i 3sjeMeHT o00jagaer CBOHMH
XapakTepHBIMH cBoficTBaMH. fIpue Bcero sta cTaGHJIBHOCTb
nposiB/sieTcs: B CINEKTPaJbHOM aHajaH3e, OGHADYXKHBLIEM,
KaK H3BeCTHO, YTO Yy KaxXJOro 3JeMeHTa HMeeTcs CBOH
XapakTepHbIil CNEKTpP, COCTOALIHA K3 Pe3KHX JHHHH M Ha-
CTONIbKO He 3aBHUCALUHA OT BHEWIHHX YCJOBHH, YTO Xapak-
Tep CrneKTpa maer crnocol omnpejeseHHsi, M3 HaGJIOJNeHHH,
MaTepHaJbHOrO COCTaBa JaxKe CaMbIX YAAJieHHbIX 3Be3n.

Ho kaiou x paspemieHHio 3Tolt AujaeMMbl yxe OblJl Haii-
led TlnaHkOM, OTKpBHIBIIHM 3J€MEHTapHbId KBAHT MAEHCT-
BUsl. OTKpBITHE 3TO ObLIO pPe3y/abTaToOM (PU3HYECKHX HCCe-
HKOBaHHH COBEpLIEHHO HHOr0 HamnpasieHusi. Kak H3BeCTHo,
IMnauxk npuimen x cBoeMy (yHIaMeHTaJbHOMY OTKDHITHIO
nyTeM OCTPOYMHOro aHajJu3a TaKHX CBOHCTB TeNJOBOro
paBHOBeCHS MeEXJYy Martepued H H3JayueHHEM, KOTOphie
B CHJY OOUIHX NMPHHIMIIOB TEPMOJHHAMHKH MOJKHH OHTb
COBEpLIEHHO He 3aBHCHMBIMH OT Te€X HJIH HHBIX CBOHCTB Ma-
TepHH, a 3HAYHT, W OT TeX WJIH HHBIX HAei 00 aTOMHOi
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crpykrype. CyliecTBOBaHHE 3JI€MEHTapHOro KBaHTa HencT-
BHSL BHIpaXaeT HOBOe CBOACTBO WHAMBHAYaJbHOCTH ¢u3n-
YECKHX TpOLEeCCOB, COBEPLIEHHO UYYXK[0€ KJIaCCHYECKHM
33KOHAM MeXaHHKH H 3JIeKTpOMarHeTuama; OHO OrpanuiH:
BaeT HX CNpaBelJIHBOCTh TeMH sIBJEHHsSMH, B KOTOPbIX BeJd-
uMHBl Pa3MePHOCTH JeHCTBHA BEJHMKH MO CPaBHEHHIO CO
3HayeHHeM eNHHHUYHOIO KBaHTa, JaBaeMblM HOBOM aTOMH-
cTHYecKOol mnocTosuHoil IlnaHka, DTo yCJOBHE HM B KaKoil
‘Mepe He BHINOJHAETCA AJIsi 3JeKTPOHOB B aroMax, XoTd eMy
¢ u3GBLITKOM YIOBJETBOPSIOT SiBeHHS B OOBIYHBIX (PH3HUe-
cKkux onbitax. W [peiicTBUTENBHO, TOJIBKO CYyLIeCTBOBaHHE
KBAaHTa JAefCTBUsl NMPENATCTBYET CJMSHHIO 3JIEKTPOHOB C slI-
pOM B HeATPa/IbHYIO TAKENYI0 YaCTHIY MpPaKTHYECKH 6ec-
KOHEUHO MaJioro pasmepa.

[Mpusnanue TaKOro TMOJIOKEHHs TOTYAC XKe HaABEJO Ha
MBIC/Ib OMHCHIBATh yIepKaHHe KaxAOro 3JEeKTpOHAa noJjieM
‘BOKPYT $iipa KaK HenpepbiBHbIA DSl HHAWBHAYAJbHHX MPO-
11eCCOB, KOTOpbIe MepeBOAAT aTOM M3 OJHOrO M3 TaK Hashl-
BaeMbIX ero CTalMOHApHbLIX COCTOSIHHA B Apyroe Takoe xe
COCTOSIHHE C HCTYCKaHHEM OCBOOOX/EHHOH 3HePrHH B BHAE
eMHHYHOTO KBAHTA 3JEKTPOMAarHHTHOTO H3JyYeHHs. Ira
‘Mes BHYTPeHHE CPOJHHM 3JHHIUTEHAHOBCKOMY YCNEIIHOMY
TONKOBaHUIO (OTO3MEKTpHYEcKoro sdderra, cTonb yGeau-
TeJbHO MOATBEPKAEHHOMY MNpeKkpacHbiMHu paGotaMu ®paHka
u Tepuna Hax BO3GYXJEHHEM CNEKTPaJbHHX JHHHA YyAa-
paMH 3JieKTpoHOB 06 atoMbl. Ona fasna He TOJBKO Nps-
Moe OGBbsCHEeHHe 3araJouyHbIX 3aKOHOB JIMHEHYATHIX Crek-
rpoB, pacnyTaHubix BansMepom, PunGeprom u PurieM, HO
M NOCTeNeHHO NpHBEJA K CHCTeMaTHYecKoH KJaacchpHka-
KM, Ha OCHOBe CIEKTPOCKONMHUYeCKHX HNaHHHIX, THINOB CTa-
(HOHAPHOH CBSI3H KaXKJOTO 3JIEKTPOHAa B aTOMe; 3TO 1ano
noJiHoe oObsCHEHYE 3aMeyaTesbHbIM 3aBHCHMOCTSM MeEXAY
(H3HYECKUMH H XHMHYECKHMH CBOHCTBAMM 3JIeMEHTOB, —
3aBHCHMOCTAIM, BLIPaXeHHHIM B 3HaMeHHToH Tabaulue
MengeneeBa. Takoe TOJKOBaHHe CBOIICTB MaTepPHH Ka3aJlOCh
OCyILeCTBJIeHHEM ADeBHero Hieasa -— CBeCTH ¢GopMyJaHpoBa-
HHe 3aKOHOB MPHPOILI K PACCMOTPEHHIO TOJIbKO YHCeN,—Ipe-
BOCXONALIMM naxe MeuThl mudaropeiines. OcHOBHOe mpen-
noJioyKeHHe 06 MHAHBHAYaJbHOCTH aTOMHBIX NPOIECCOB O3HA-
12J10 B TO XKe BpeMsi HeH3GeXKHbl OTKa3 OT YCTaHOBJIEHHS
JIeTaJIpHOH NPHYMHHON CBA3H MeX1y (H3MYeCKHMH COObI-
THSMH, CYIleCTBOBaHHEe KOTODOH OblJO B TeueHHe CTOJeTHH
6ecCnopHOil OCHOBOH (QHJI0COQHH eCTeCTBO3HAHUS,
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O Bo3BpaileHMH K Cnoco0y ONHCAHHA, COBMECTHOMY
C NPHHIHUIOM NPHYMHHOCTH, He MOIJIO GHITb M peuH; 3TO
OJHO3HAYHO HCKJIOYaJOCh PA3HOOGPA3HKIMU ONBITHHIMH (aK-
tami. C Apyroii CTOpOHHI, BCKOpE YAaJiOCh PacCLIHPHUTh Mep-
BOHayaJibHBIe IPHMHTHBHEIE MONMBITKY YYeCTb B aTOMHOH Teo-
PHH CYlIeCTBOBAHHE KBaHTa AeHCTBUS M Pa3BUTh MX HACTOs-
IIyI0, CYIIeCTBEHHO CTaTHCTHUECKYI) aTOMHYIO MeXaHHKY,
AtomMHas MexaHHKa BMNOJIHE CpPaBHHMa 1O CBoell mnocJaeno-
BaTeJbHOCTH H IOJIHOTE CO CTPYKTYpPO#H KJacCHYecKoi Mexa-
HHKH, PallMOHAJbHLIM 0606LIeHHeM KOTOPOi OHA H ABJSETCS.
YcraHoBieHHEM 3TOM HOBOH TaK Ha3blBaeMoll KBaHTOBOM
MEeXdHHKH MBI, KaK H3BeCTHO, 0053aHbl Npexje BCEro HM3o-
OpeTaTeJbHOCTH M OCTPOYMHIO MJajllero MOKoJeHHs: ¢pH3H-
koB. HesaBucuMO OT mnopasHTeJbHOH MJIONOTBOPHOCTH
KBaHTOBO# MeXaHHKHM BO BCeX 06/1aCTX (HM3HKH U XHMHH,
OHa CYIIeCTBEHHO pa3bsACHHAA H (GHIOCODCKYI0 OCHOBY
aHa/lU3a M CHHTe3a aTOMHBIX sBJeHHH. B camom gene, Ha-
yaTbli OAHMM H3 TJIaBHBIX OCHOBaTeseil KBaHTOBO Mexa-
uuky, IefisenGeprom, nepecMoTp AJasi 3TOfl 06JacTH CaMoii
11po6eMbl HaGJIIOfeHHS PHBEJ K PaCKPBITHIO paHee HTHOPH-
pPyeMBIX NMPeANnoChIIOK s ORHO3HAYHOrO NMPHMEHEHHUsT Iaxe
CaMbIX 3J7ieMeHTapHbIX NMOHSTHH, HA KOTOPLIX OCHOBAHO OIH-
caHue sIBJeHH# npHpoAbl. 31ech PelIaloUAM SBJASETCS MPH-
3HaHHe TOro, YTO BCAKas INONBITKA aHAJH3HPOBATb OGbIy-
HbIM, TIPUHATHIM B KJacCcHuecKoil (hH3HMKe IOPSAKOM «HHIH-
BUAYaJbHOCTb»  aTOMHBIX  NpoLleccOB, OGYCJOBJIEHHYIO
KBAHTOM [efiCTBHsI, HEIPEMEHHO CpbiBaercs H3-3a HeH3Gexx-
HOTO B3aHMOJEHCTBHA MeXAy HcCIedyeMbIMH OOBEeKTaMH H
H3MEPHTEeJbHBIMH nNpHOOPaMH, HeOOXOAMMBIMH MJsI 3TOrO
HCC/eJOBaHHS.

IIpsIMBIM CJIeACTBHEM 3TOH CHTyalHH SIBJSETCH TO, 4TO
HabJIOleHHsT Haj TMNoBeJleHHeM aTOMHBIX OOBEKTOB B pas-
HbIX 3KCMepPHMEHTaJbHbIX YCTaHOBKax He MOTyT ObITh, BO-
oflue ropopsi, CKOMOHHHPOBAHE OGLIYHBIM B KJIACCHYECKOH
¢usnke cnocoboM. B wactHocTH, mo6asi MbpICAMMasi mpole-
Aypa, UeAblo KOTOpO# Obljia Obl JIOKAJH3aLUs B NMPOCTPAH-
CTBe H BpEMEHH 3JIEKTPOHOB B aTOMe, HEH30eXKHO BLI3OBET
NPHHIHIHAJIBHO HEKOHTPOJHPYEMBIE OOMEH KOJHYeCTBOM
NBHXKEHHSI U 9HepTHeH MeX1y aTOMaMH H U3MEPUTEJbHLIMH
CpencTBaMH, a 3TOT OOMeH MNOJHOCThIO pas3pylIAT Te 3a-
MeyaTeJbHbIe 3aKOHOMEPHOCTH, KOTOpble CBSI3aHBI C YCTOM-
YHBBIMH COCTOSIHHSIMH aToMa M OOGYCJOBJEHH KBaH-
ToM neiictBus. M o6GpatHo, mockoabky caMasi (GopmyJu-

34



pOBKa 3THX 3aKOHOMEpHOCTeH Tpe6yer MpUMEHEHUS 3aKO-
HOB COXpaHEHHsI SHePrHH W KOJHYECTBA ABHMKEHHs, HCC/Ie-
JOBaHHe MX CBSI3aHO C MPHUHUMMHAJbHBIM OTKa30M OT JIOKa-
JIH3AMAN OTJeJbHEIX 3JIEKTPOHOB aTOMa B NPOCTPAHCTBE I
BpeMeHH. Te CTOPOHBI KBAaHTOBBIX siBJIeHH i, KOTOpHe OOHa-
PYXUBAIOTC NPH TAKOrO pOJa B3AMUMHO HCKIIOHAIOUIMX
yCJIOBHSIX, OTHIOAb He MPOTHBOpeYaT APYr ApYry; HX cje-
Jyet, TakuM 0Gpa3oM, PacCMaTpHBaTh KaK HONOJIHHTE]b-
Hble B COBCEM HOBOM CMHCJe. B camoM pene, TOHYKa 3peHHs
«JIOTIOIHATEJBHOCTH» HH B KOeM CJlyyae He O3Hadaer npo-
H3BOJILHOMO OTKa3a OT aHaJH3a aTOMHbIX fIBJeHHH, a, Ha-
06opoT, SIBASETCS BbipaXKeHHeM PpalHOHAILHOTO ‘CHHTE3a
TaKOrO GOraTCTBA ONBLITHHIX (AKTOB B 3TOi 00JAaCTH, Kakoe
He BMellaeTcd B €CTECTBEHHBIX MNpeAenax MNPHMEHHMOCTH
MOHSITHS NPHYMHHOCTH.

HccaenoBande 3THX TJyOOKHX BOIPOCOB HOOLIPSETCS
BEJHKUM TPHMEPOM TEOPHH OTHOCHT@ABHOCTH, KOTOpas 006-
HApYXHJA He 3aMeyeHHble paHee MPEAMNOCHLIKH AJA OLHO-
3HAYHOrO NpPUMEHEHHs (H3NYECKHX MOHATHA W TeM CaMbIM
OTKpbLIa HOBBIE BO3MOXHOCTH JUISi MOHHMaHHs U OXBara
sBJleHMil, Kaxymmuxcs HenpuMupumbiMd. Hecemorpa Ha
VPOK, TIpeNoXaHHEI TeOpHel OTHOCHTEJNBLHOCTH, MBI JIOJIKHLI
0CO3HATh, UTO CHTyalHsi, ¢ KOTOPOH Mbl BCTpeyaeMcs B CO-
BPEMeHHOHl aTOMHO# TEOpHH, COBEpUIEHHO GecnipelleIcHTHA
B ucropuu (H3UYECKOH HAYKH. JleficTBuTe/IbHO, BCA CH-
cTeMa MOHATHI KJacCHuecKoi (U3uMKH, HoBejeHHas N0 Ta-
KOrO H3YMHTEJbLHOTO €AHHCTBA M 3aKOHYEHHOCTH TpyAaMi
iiHmTeiiHa, OCHOBAHA HA HEKOTOPOil NpeANOChllKe, Tipe-
KPaCHO COOTBETCTBYIOLIeH HalleMy NOBCEAHEBHOMY ¢usu-
yeCKOMY OMHITY H COCTOsILIeH B TOM, 9TO MOXHO OTAENHUTH
noBeJieHHe MaTepHaJbHHX OGBEKTOB OT BOMpoca O HX Ha-
GaioeHMH. B mNOMCKax nNapajjield K BhITeKaiouleMmy H3
aTOMHO#l TEOPHH YpOKY 0G OrpaHHUEHHOH NPHMEHHMOCTH
O6bLIUHbIX MAeaJH3alHil Mbl JOJKHEI QOPAaTHTHCA K COBCEM
ApyruM OGNAacTAM HAYKH, HanmpuMep K ICHXOJOruH, HJH
naxe K ocob6oro poma ¢urocodckuMm npobGaemam; 3To Te
npoGJieMbl, ¢ KOTOPHIMH YyXKe CTOJKHYJIHCh TaKHe MBLICIH-
rean, kak bymma u Jlao llabl, xorga nbiTajiHCh coraaco-
BaTh Hallie NMOJIOXKEHHe KaK 3puTeseit 1 Kak AeHCTBYIOMHX
AMIl B BeJHKOft Apame cyulecTBoBannd. [Ipusnanme amaso-
FHH YHCTO JIOUHYECKOTO Xapakrepa B Tex mpofaemax, KOTO-
phle BO3HHKaIOT B CTOJb JlajieKmx APYr or Apyra o6aactax
ye/JOBeUeCKHX HHTEpPecoB, HH B KOeM ¢/yuae HEe O3HaHaeT,
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OIHAKO, YTO B aTOMHOH (H3HKe [OMYyCKAaeTCs KaKof-TO
MHCTHUH3M, YYXKABIH HCTHHHOMY JYyXy Haykd; HaoGopor,
3TO HpHU3HaHHe NOGYXKAaeT Hac MoAyMaThb, He MOXeT JH
npsMoe pelleHHe TeX MAapafOKCOB, KOTOPHE HEOXHJAAHHO
BCTPETH/INCh B aTOMHOH 0GJAacTH NPH NMPHMEHEHHH HAIIHX
NMPOCTEAIINX NOHATHA, MOMOYL HAM Pa3bACHATbL AHAJOTHY-
Hble 3aTPYAHEHHSI B APYTHX 06JacTAX 3HAHHA.

He 6bu1o Takxke HemocrTaTka B COBeTaxX HCKaTh MPSIMYIO
CBfA3b MEXNY JKH3HBIO HJIM CBOGORHOH BoJell U TeMH uep-
TaMH aTOMHBIX SIBlEHHMH, JJIg 0OXBaTa KOTOPHIX paMKH Khaac-
CHYECKOA (PH3MKH, OUEBHIHO, CJMIIKOM Y3KH. JleficTBH-
TEJbHO, B DPEAKUHAX JKHUBHIX OPraHH3MOB MOXHO YKa3aTb
MHOIO XapakTepHHX uyepT (HampuMep, YYBCTBHTENLHOCTb
3pHTe/IbHBIX BOCTPUSITHH WJIM MHAYUHPOBaHHe MYyTalMii re-
HOB NpH MOMOLIM MPOHMKAaIOUle#i pagHalHH), KOTOphle, He-
COMHEHHO, CBfI3aHBl C YyCHJeHHeM 3¢ (}eKTOB HHIHBHAYAJib-
HBHIX aTOMHBIX MpPOLECCOB, MOXOGHHIM TOMY YCHJEHHIO, Ha
KOTOPOM 10 CYIIECTBY OCHOBaHA TEXHHKa 3KCNepPHMEHTa
B artoMHo#l ¢usuke. IlpusHanne TOro, 4To TOHKOCTb Opra-
HH3allHH H PeryJHpYIOIHX MeXaHH3MOB XHBBIX CyLIeCTs
BBIXOAHT TaK [aJieko 3a Mpejenbl BCeX MNpPeKHHX OXKHja-
HHM, caMo 1o ceGe OTHIONbL HEe faeT HAM, OJHAKO, BO3MOXK-
HOCTH OOBSACHHTb CBOEOGpa3Hhle OCOGEHHOCTH JKH3HH.
IIpaBna, mesoCTHOCT M Le/NeyCTpeMAEHHOCTh GHOJIOrHYe-
CKHX SIBJIEHHA H MX TaK Ha3blBaeMble TeJeoJIOTHYeCKHe ac-
MeKTHl, KOHEYHO, HeJb3fl OOBACHHTL CBOHCTBOM HMHIMBHAY-
aNbHOCTH aTOMHBIX NPOLECCOB, OGHApYXeHHbIX GJaromaps
OTKPBITHIO KBaHTa JeHCTBHUSA; cKopee, HaoGOPOT, CTAaTHCTH-
YeCKHiA XapakTep KBAHTOBO#i MeXaHHKH, Ka3aJoch Gbl, faxe
VBeJIHYHMBaeT TPYAHOCTH MNMOHHMAaHHA COGCTBEHHO GHOJIOTH-
4eCKHX 3aKOHOMepHocTefl. OAHAKO B 3TOH AuJeMMe OGIHil
YPOK aTOMHO# TeOpHH NOJACKa3biBaeT HaM, YTO eJHHCTBEH-
HBIA CTOCOG MPHMHPHTL 3aKOHbI (PU3HKH C MOHATHAMH, TMpH-
TONHBIMH JJIS1  ONHCaHUs SBJEHHH KHM3HH, — 3TO pa3o-
6parbCsl B CYUIECTBEHHBIX Da3NHYHAX MEXAY YCJIOBHSMH
HaGmIoNeHHs SABJIEHHH, H3yYaeMblX B (U3HKe H B GHONOTHH.

ITpexxpe Bcero Mbl AOJIKHBI SICHO ce6e MpeiCTaBHTh, YTO
BCsIKast NMOCTAaHOBKA OMNbITA, KOTOpash MO3BOJIMJIA OBl Ham
H3yyaTh noBeJeHHe aTOMOB, COCTABJSIONIMX XKMBOH opra-
HH3M, CTOJIb K€ MOAPOOHO, KAK MBI 3TO MOXKEM CAeaaTh A
€IHHHYHBLIX aTOMOB B ()yHJaMEHTaJbHHX OMNHLITAX aTOMHOIN
Gu3MKH, HCKMIOYaeT BO3MOKHOCT COXPAHHTb OPraHH3M:
XHBBIM. HeoTnenuMmblii OT KH3HH HenpepHLIBHHH OGMeH
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MaTepueil menaer Jaxe HEBO3MOXKHBIM NMOAXON K OPraHH3MYy
KaK K TOYHO ONpelesieHHOH cHCTeMe MaTepHajbHBIX 1aCTHL,
nojaoGHOi TeM CHCTeMaM, KOTOpbieé paccMaTpHBAIOTCs BO
BCSIKOM ONHCAHHH OOGLIKHOBEHHBIX (DH3HYECKHX WJIH XHMHUe-
CKHX CBOHiCTB MaTepuu. [leHCTBUTENBHO, MBI BLIHYXKJIEHbI
NPHUHATb, YTO COGCTBEHHO OHOJIOTHUECKHE 3aKOHOMEPHOCTH
NPEACTaBASIOT 3aKOHbI NMPHPOALI, JAONMOJHHTEJbHblE K TeM,
KOTOpble NPUrOXHHl JJIsi OGBACHEHHs CBOMCTB HEOAyLIEB-
JIeHHBIX TeJ. 3Jech HMeeTcsl aHaJorug ¢ COOTHOUleHHeM A0-
MOJIHUTENBHOCTH MeXAy CBOMCTBAMH CTaOMJIBHOCTH CaMHX
aTOMOB M TaKHUM IOBeJeHHEM COCTaBJSIOUIMX HX HaCTHIL, KO-
TOpOE JONyCKaeT ONHCaHWe HAa OCHOBE MOMATHs JIOKaJH3a-
ILHH B MPOCTPAHCTBEe H BpeMeHH. B 3TOM cMbic/e CYLIeCTBO-
BaHHe CaMOil KH3HM CJeJyeT paccMarpuBaTbh KaK B OTHO-
LIeHHH ee ONpeMleJleHns, TaK H HaGMOleHHs KdK OCHOBHOH
nocrynat GHOJIOTHH, He noanaoumuicss aajbHeilleMy aHa-
A3y, NOAOGHO TOMY Kak CyUIeCTBOBaHHe KBaHTa JeHCTBHA
BMeCTe C KOHEUHOfl JeJHMOCTbIO MaTepun o0pa3yeT sjieMeH-
TapHyI0 OCHOBY aTOMHO#H (H3HKH.

Orciofa BHAHO, 4TO TaKasi TOYKa 3peHHs OJMHAKOBO Ha-
Jieka OT KpaHHHX yyeHMH MeXaHHLH3Ma H BHTA/JIH3Ma. Con-
HOH CTOPOHBI, OHa OCYXJ4eT Kak -He OTHOCsAWIHecs K Ieny
BCSIKHe CpPaBHEHHS XHMBHX OPraHH3MOB C MaulMHaMH, Gynb
TO CPaBHHUTEJbLHO NPOCThie KOHCTPYKUHH, KOTOpbie paccMar-
PUBAJHCh CTAPBIMU STPO-GH3HKAMHU, HJIH TOHYAHIIHe COBpe-
MeHHble YCHJIUTeNbHbIe MPHCNOCOCeHHs, HEKPHTHYECKOE Bbl-
JIBUKEHHe KOTOPHIX NMOXBeprio Obl Hac OMacHOCTH 3aciy-
XHUTb KIHYKY <«SITPO-KBaHTHCTOB». C ApYyroil CTOPOHHI, OHA
oT6pachiBaeT KaK HepasyMmHble BCe MOMBITKH BBECTH KakKHe-
TO cChellpajibHO OHOJIOTHUECKHe 3aKOHB,, HECOBMECTHBIE
C TBEpHO YCTAHOBJEHHHIMH (GH3HYECKHMH M XHMHYECKHMH
3aKOHOMEeDHOCTSIMU; TaKHe TMOMBITKH BO30GHOBHIHCH B HAUIHA
JIHH TOJA BreuaTJeHHeM YyHeCHHX OTKpPOBeHH# 3MGpHOMO-
rMM O POCTe M [eJeHHH KJeToK. B 3Tofi cBA3HM 0CcOGEHHO
c/leflyeT TIOMHHTb, YTO BO3MOXHOCTb H3GerHyTh B paMkax
NOMOJHUTEJNbHOCTH NMOJOGHBIX TMPOTHBOPEUHH NaeTcs CaMHM
TeM (aKTOM, 4TO HHM OJHH DPe3y/bTar GHOJIOTHYECKOTO HC-
cJAeOBaHHS He MoOXeT ObITb OJHO3HAYHO OMHCAH HHaAVe,
Kak Ha OCHOBE MOHATHH (U3HKH H XHMMH, COBEPLIEHHO TaK
JKe, KaK BCSIKOe OMHCaHWe ONblTa JlaXe B aTOMHOH (usuke
[OJUKHO B KOHEUHOM CueTe ONMHPATbCsl Ha NOHATHs, HeoG-
XOAMMble JJSi CO3HATEJbHON perucTpaluu 4YyBCTBEHHLIX
BOCIPHATHIAL.
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IMTocnennee 3ameuaHue NpPHBOAMT HAC o6paTHO B wHap-
CTBO MCHXOJIOTHH, Tle TPYAHOCTH, CBsI3aHHEIE C NPo6aeMamu
onpeje/eHHst H HaGJIONeHHS B HAyUYHBIX HMCCJAeJOBaHHSX,
GblJIH SICHO OCO3HAHHI 3aJl0JT0 [0 TOTO, KAK 3TH npoGJieMbl
CTand 3/1060[HEBHBIMH B APYTHX eCTECTBeHHbIX HayKax.
JleficTBHTENIbHO, HEBO3MOXHOCTD B NICHXHYECKOM OILTe pas-
JINYUTb MEXK]Yy CaMbIMH SIBJIE€HHSIMH H HX CO3HATEeJIbHLIM BOC-
NPUATHEM OUYEBHIHO TpeGyeT OTKa3a OT IPOCTOTO NMPHUHH-
HOro omuCaHusi Mo 06pasuy KJIacCHUeCKOit (GU3HKH, M TO.
KaK ynoTpeG/siiorcss B NCHXHYECKOM AHAJH3E CJIOBA «Mbi-
C/IM» M «OUWyLIeHHS», HACTOATENbHO HAallOMHHAET O AOMOJ-
HHT@JIbHOCTH, BCTpedaioweiics B aTOMHOH ¢H3uke. §I ne
6yny 3mech BXOAMTb B JaJibHefllHe NoJApOGHOCTH, HO JIHIIb
TOXYEPKHY, YTO HEBO3MOKHOCTD IPH CAMOHAGJIONEHHH Pe3KO
OTMHYHTL CYOBEKT OT OGBEKTa KaK pa3 M AaeT Heo6xo-
AuMyio CBOGOAY A/ NpOSIBJIEHHS DelIHMOCTH (volition).
CBsA3biBaTh e CBOGONY BOJH HENMOCPEACTBEHHO ¢ OrpaHu-
UEHHEM INDHYMHHOCTH B aTOMHOH (H3HKe, KaK 3TO uacro
IpelsIaraioT, COBEPIIEHHO YyXKAO HAIUHM B3MJSAAaM, Jiexa-
MM B OCHOBe C/e/IAHHBIX 3/leCb 3aMeyaHuil 0 GHOJIOTHYe-
CKHX npobJemax.

3aknouast 3TOT JOkJajm, 5 Hajeloch, 4T0 Ge3apaccyacTBo
¢u3HKa, OTBaXKMBIUEroCs BHIATH TaK JaJjlekKo 3a npenesl
CBOEH OrpaHHYeHHOH 0GNACTH HAyKH, eMy NPOCTHTCS BBHAY
TaKOro NMDUSITHOrO H yAOGHOTrO c/yuasi AJsl MOJIE3HEIX KHC-
KyCCHH, KakKOH Obl1 mnpemocraBieH (H3HKaM w Gxosioran
HAaCTOAMM COGpaHHeM, NOCBAILEHHBIM MaMSTH BEJHKOro
OCHOBOTOJIOXXHUKA, YbH (YHAAMEHTA/bHBIE OTKPHLITHSI Tak
MHOTO BHeCJIH B 06e 3TH OTPac/H HaykH.



dusnocoduss eCTecTBO3HAHUS
3
KYJbTYpbl HapOJOB

1938

OJIbKO ¢ GOJIbIIMMH KoJeOaHHAMH 1 TPHHI ao6e3Hoe

npursauieHne o0paTHTLCS € peyblo K 3TOMY coGpaHHIo !
BLILAIOUINXCA NpeicTaBuTes el AHTPONOJIOTHYECKOH H 3THO-
rpaduueckoli Hayk, H6O C STHMH HayKaMmu i, Kak (HU3HK,
KOHEYHO, He HMelo OJIM3KOro 3HaKOMCTBA. O/ HaKO OpH 3TOM
0coGOM cJyyae, KOrfa CaMo HCTOPHYECKOe OKpYyxKeHHe To-
BOPHT KaXIOMY H3 Hac 06 acnekrax MKH3HH, HE MOXOXHUX
Ha Te, KoTopble OO6CyXaaloTcs Ha OGLIYHEIX 3acelaHHsIX
KOHrpeccoB, MOXKeT 6biTb, GblIO OB HMHTEPECHO nonpo6o-
BaTh HECKOJbKHMH CJOBaMH NpHBJeYb Balle BHUMaHHE K
FHOCEOJIOFHUECKOH CTOpOHE HOBeHIUero pasBHTHA ¢duo-
cOdHH €CTeCTBO3HAHHS M €r0 OTHOLIEHHIO K o6uiuM npobJe-
MaM uejoBeuecTBa. IlpaBja, Hawu pasjiesbl HAYKH AaJIeKH
apyr ot apyra. Ho ¢dusukam 6bl1 npenofiaH YpoK, yKasbl-
BAIOIIMII HAa Ty OCTOPOXKHOCTb, C KaKOW HANO0 MPHMEHATDH
Bce OOLIYHBIE YCJIOBHf. HIpeaCTaBJeHHs BCAKHH pas, Kak
MBI HMeeM [eJO He C IMOBCEJHEBHbIM ONBEITOM, U 3TOT YPOK,
MHE KaeTcsl, IOAXOAUT [Jsl TOro, 4ToGbl NO-HOBOMY Harmo-
MHHTb HaM O XOpOLIO H3BECTHBIX TIyMaHHTapaM OnacHo-
CTAX CYAHTb C COGCTBEHHOH TOUKH 3peHHs O KYJbTypax,
Pa3BHBIUMXCS B APYrHX OOUIECTBAX.

| Co6panse HPOHCXOAWIO B 3aMKe Kpone6apr — MecTe 1eACTBHA
ekcnupoBekoro <«lamsiera». 3aMOK pacrnoJoXeH B T. AnbcuHop Ha Ge-
pegy ysKoro nponnsa 3YHA, OTAENSAIOWEro Ilanuo ot Weenun. — ITpun.
peo.
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YcTaHOBHTH pe3Koe pasfiune MeXay uJocodueii-ecTe-
CTBO3HAHHSL H YeJOBEYECKOH KyJbTypoil, KOHeuHO, HeBo3-

- MOXKHO. B camoM nese, ¢M3HuecKHe HayKH SBJSIOTCS He-

OTbeMJIeMO} 4acCTblo Halled WHBH/AH3ALHH; 3TO MPOHCXOLUT
He TO/IbKO MOTOMY, UTO Hallle BCe YBeJIMuMBalolieecs OBJA-
AeHHe CHJIaMM NMPHPOAB! COBEPLIEHHO H3MEHHJIO MaTepHalb-
Hble YCJIOBHSl KH3HHM, HO TaKike M MOTOMY, 4TO H3ydyeHHe
3THX HAayK a0 TaK MHOTO [Jisi BBISICHEHHSI TOTO OKpyKe-
HAS, Ha (OHe KOTOpOro cyuecTByeM Mbl caMH. Kak MHoro
3HAUWJIO B 3TOM OTHOMIEHHH TO, YTO MBI GOJiblle He CYH-
TaeM ce0sl NPUBHJIENHPOBAHHBIMH CYLIECTBAMH, KHBYIIUMH
B UeHTpe BCeJIEHHOH M OKDyXKEeHHbIMH MeHee Y1adyHBLIMH
obiiecTBaMH, OGHTAIOUWMMH NO KpasAM MpONACTH; G6Jaro-
Jlapst pa3sBHUTHIO aCTPOHOMHH H reorpaduH MB OCO3HAJH,
4TO BCe Mbl KHBEM Ha He(oJblIOH 1mapooGpasHO MaHeTe
Conneunoii cHCTeMBl, KOTOpasi B CBOIO Ouepeib SIBJSETCS
Masoil yacTbio eme Gosiee TPaHAMO3HBIX cHCTeM. B Hawmu
AHH Mbl NOJYYHJIH yOenuTenbHOEe yKa3aHHe Ha OTHOCHTENb-
HOCTb BCeX YeJIOBEYECKHX CYXKAeHHH; 3TO mpousouwio 6.1a-
ronapsi BO30GHOBJIEHHOMY NePeCMOTPY NpEeANOChIIOK, Je-
¥KalmHuX B OCHOBe ONHO3HAYHOTO NPHMEHEHHsl HAIIUX JHaxke
CaMbIX 3JIeMEHTapHBIX MNOHATHH, Bpoge MNOHSITHA O INpO-
CTPaHCTBe H BPEMEeHH; PACKDPbIB CYIECTBEHHYIO 3aBUCHMOCTD
BCSIKOro (PM3HYECKOTO SIBJIEHHS OT TOYKH 3peHHsT HabJio-
naTtess, 3TOT NePecMOTpP MHOTO fAaj [Js. eIUHCTBA U Kpa-
COTHl BCeH Hallell KapTHHBI BCeJeHHOM.

BaxHnoe 3HaueHHe 3THX KPyNHBIX AOCTHXeHHH A1 Ha-
wero ofmero Kpyrosopa o6menpu3HaHHo. Urto Kacaercs
TOrO HEOXHMJAHHOTO THOCEOJIOTHYECKOTO YypOKa, KOTODHIM
OblJ1 TpenojaH HaM 3a MOCJAeNHHE TOABI OTKPHITHEM CO-
BepIIeHHO HOBHIX o6jaacTefl ¢(U3HYECKHX HCCICLO0BaHME,
TO ObIO OBl NpexJeBPEMEHHO YTBepXKAaTb, UTO W OH MO-
Jiyuns1 BceoGuiee npusHanue. Hame nponuxkHosenue B Mup
aToOMOB, O CHX NOp OLIBLIMH CKPBHITHIM OT IJ1a3 YeJOBeKa,
HECOMHEHHO SBJISETCSl CMeJbIM TNpenNpHATHEM, KOTOpoe
MOXKHO CPaBHHTb C B@JHKHMH, NOJHBIMH OTKPHLITHH Kpyro-
CBETHbIMH MNYyTEIIeCTBHAMH M HepP3KHMH HCCaeJ0BaHHSIMU
aCTPOHOMOB, NMPOHUKIIMX B TJyOHHB MHDPOBOTO MPOCTPaH-
ctBa. Kak u3BecTHO, mopasuTesbHOe pasBHTHe HCKYCCTBA
(H3HYECKOTO 3KCNEPHMEHTHPOBAHHS He TOJNbKO YCTPaHHJIO
noc/eaHHe cJelbl CTaporo npeicTaBJieHHst O TOM, YTO Tpy-
6ocTh Hammx yyBcTB GYyATO Gl HaBCerna JMIIAeT HAC BO3-
MOXKHOCTH TMOJIYYHTb HeNOCPeACTBEHHYI0 HHpopManuio o6
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- MAIMBHAYaJbHHIX aTOMax, HO ¥ JOCTHIJIO GOJbLIEro. At
OMbITHl NOKa3ajH, UTO CaMH aTOMbI COCTOAT M3 eille GoJee
MeJKHX YacTHIl, KOTOpLIE MOXHO H30JIHPOBATh H 4YbH CBOMH-
CTBa MOXKHO HCCJeNoBaThb B OTHeNbHOCTH. B 3ToM 3axBa-
THBAIOIeM NOJie HCCJeJOBaHUil Mbl B TO K€ BpeMsi HayuH-
JHUCh, OXHAKO, H TOMY, YTO H3BeCTHble JO CHX MOP 3aKOHBI
MPUPOAEI, COCTaBJSIOIHE BeJHKOe 31aHue KJ1acCHYecKOon
GU3HKH, TOASTCS, TONBKO €CJIH Mbl HMeeM [eJio ¢ TeJlaMH,
COCTOSIIIIHMH M3 TIpaKTHuecKH GeCKOHeuHOro YHucja aTOMOB.
B camoM pneJe, HoBhle 3HaHHS O MOBEJEHHH OTHEJbHBIX aTO-
MOB H AaTOMHBIX YaCTHIL BbISIBHJIH HEOXKHIAHHHIA npenes
AJisi Topa3jiefieHusi BCSIKOTO  (hpu3Mueckoro JeHcTBHA —
npeJesi, NPOCTHPAIOLIHiCS 1aNeko 3a IpaHHLbI CTapOH JOK-
TpUHBl 06 OrpaHHYEeHHOH [eJHMOCTH MAaTepHH M IpHAAI0-
HM# KaX/JI0MY aTOMHOMY Ipolleocy ©BOe0OGpa3HBIH HHIH-
BHyaJbHBIl XapakTep. JTO OTKPHITHE JaJlo COBEpLIEHHO
HOBOe OCHOBaHHe [/ NOHHMaHHS TOH BHYTpeHHeH cTa-
GUABHOCTH aTOMHBIX CTPYKTYD, KOTOpas B KOHEYHOM CueTe
06yC/IOBIMBAaeT 3aKOHOMEDHOCTH BO BCeX OGBLIYHBIX OMBITAX.

HackonbkO pajHKajbHa Bbl3BaHHas 3THM pa3BUTHEM
¢Hu3MKKH NepeMeHa B HallMX B3MIAJaX Ha ONHCaHHe INpH-
pOAbl, BUAHO siCHee BCero M3 TOro QakTa, uTO Aaxe NMpHH-
LWAN NPHYMHHOCTH, A0 CHX MOpP CUHTaBIUHHCH HempeMeHHOH
OCHOBOH JJ51 BceX TOJIKOBaHHH sBJeHMH NPUPOAHI, OKa-
3ajicsl CIMIIKOM Y3KHM MJsl TOro, uTOOBl OXBaTHTb CBOe-
o6pa3Hble 3aKOHOMEPHOCTH, YNpaBJsiollHe HHIABHIYa/lb-
HBIMH aTOMHBIMH npoileccaMH. KoHeyHO, BCAKHH TMOMMeET,
yTo noHamoGuIuCh KpaiiHe yOequTesbHble JOBOMNBI, UTOOHI
3acTaBHTh ()M3HKOB OTKa3aTbCA OT CaMOro Mjiealja NpHYAH-
HOCTH, HO NpH H3yYeHHH aTOMHBIX SIBJIEHHH. Mbl HEOAHO-
KpPaTHO HayyaJHCh TOMY, 4TO BOMPOCHl, Ha KOTOphE, Kak
CYHTAJOCh, AABHO MOJyYyeHbl OKOHuaTeJbHble OTBETHl, TaAT
B ceGe HeOXKHAaHHble [Jis HAac ClOpNpu3bl. Bbl, HaBepHO,
BCe CJBIIIAJH O 3arajikax, KacalolMXcs CaMblX JeMeHTap-
HEIX CBOMCTB CBeTa H MaTepHH, — 3arajkax, Korophble 3a no-
cJIelHHe TOXbl CTABUJH B TYMHK ¢(u3ankos. B camoM nere,
KaxyIMecss TPOTHBOPEUHsi, KOTOpble Mbl BCTpPedYaeM B ITOH
o6JsacTd, TaK e OCTpH, Kak Te, N3 KOHX Hayalocb pas-
BHTHe TEOPUH OTHOCHTEJbHOCTH B Hayase 3TOTO CTOJIETHS;
Te H ApYyTHe NPOTHBOpEYHsl HALLIH cBOe OGbsICHEHHE TOJbKO
6aarogapss Gosee TILATEJILHOMY PacCMOTPEHHIO OTpaHHue-
- HUfi, HajaraeMblX CaMHMH BHOBb OTKPLITBIMH OMNBITHBIMU
(akTamMu Ha OJHO3HAHHOe NPHMeHeHHe NOHATHH, BXOMSULUX

41



B ONHcaHWe siBaeHuil. B Teopuu oTHocHTenbHOCTH pemrato-
wuM OblJIO mpH3HaHHe Toro ¢akTa, yTo Ha6.I01aTeNH,
ABHXYLIHeCS APYr OTHOCHTENILHO APYra, GyAyT OMHCHIBaTh
nosejeHHe NaHHLIX OOBEKTOB CYIIECTBEHHO Pa3/IHYHBLIM 06-
PasoM; npH BBIICHEHHH K€ MapajOKCOB aTOMHQH (DH3HKU
OGHapYKHJICST TOT (haKT, YTO HeH3GeXKHOe B3aHMONEHCTBHE
MexJy OOBEeKTaMH H H3MEepHTEJbHEIMU NPUOGOPAMH CTaBHT
abCoMOTHBLH Npeses1 IJIsi BO3MOXKHOCTH TOBOPHTb O MOBeJe-
HHH aTOMHBIX OOBEKTOB KaK O YeM-TO He 3aBHCSLIEM OT
CpelcTB HabJIONEHHS.

Ilepen Hamu cTOMT 3zecb rHoceosornueckast mpoGJeMa,
COBEDUIEHHO HoBast AJs1 (GujocodHM ecTeCTBO3ZHAHUS, Tie
[0 cUX MOp BCSIKOE ONHCaHHe ONMBITHBIX ()aKTOB OCHOBHLIBA-
JIOCb Ha MpPEeNNOJIOXKEeHHH, YTO MOXKHO YeTKO pas3rpaHHyHTb
nosefiende OGBEKTOB OT CPeACTB HaGMIONEHHs; 3TO mpes-
NOJIOKEeHHe YyXKe BXOAHT B OOLIYHble CNOCOGHI BHIPaXKEHMs
Hamero s3bika. OHO He TOJNLKO BMOJIHE ONpPaBALIBaeTCS
NIOBCeHEBHBIM OMNBITOM, HO H COCTaBJfET Jaxe TJaBHOe
OCHOBaHHE KJIaCCHYeCKOH (hU3HMKHM, NOJYUHBILEH Takoe 3aMe-
YyaTeNbHOe 3aBeplleHHe HMEHHO GJiarogapss TEOPHH OTHO-
cATesnbHOCTH. OJHaKO [eJ0 MeHsleTCs, KaK TOJNbKO Mbl
NepexoauM K sIBJIeHHAM, NMOJOGHBIM HHIMBHAYAJbHLIM aTOM-
HBIM NpoleccaM, KOTOpbie 10 caMoil cBoefl npupone cyme-
CTBEHHO ONPENENSIOTCS B3aHMOMECTBHEM HCCJENYEeMBIX
0GBEKTOB C H3MEPHTEeJbHHIMM NPHGOPAMH, XapaKTepH3ylo-
IMMH 3KCNepUMEHTaNbHYI0 YCTaHOBKY; B 3TOM CJiyuyae Mbl
BBIHYXK/I€HB MpHCTaJbHee PacCMOTPeTb BOMPOC, KAKOTO Ke
pona HHQOPMAUMIO O TAaKHX OGBEKTaX MBI MOXKeM MNOJy-
YiTb. B 3TOM OTHOWEHHH MBI HOJIKHBI IpexJe BCEro OT-
Aatb ce0e OTYET B TOM, YTO Ue/b BCAKOTO (hH3HYECKOTO
OflbITa €CTb NHOJNyYeHHe MAHHBIX NPH BOCHPOU3BGAMMEIX H
NnoARaKmILUXCS C/IOBECHOH INepegaue YCJIOBHSAX. JTa lesb He
OCTaBJ/IsIeT HaM HHKAaKOro- Jpyroro BhIGOpa, KaK MNOJIL30-
BAaTbC MOBCEJHEBHHIMH MOHATHAMH, MOXKeT OBITb YJayu-
IUGHHHIMH ~ TePMUHOJIOTHEH  KaaccHyeckoil H3HKH, He
TOJIbKO NPH ONHCAHMH YCTPOWCTBA ¥ PaGOTHI H3MepHTelb-
HHIX NpPHGOPOB, HO TaKke H NPH OMHCAHHM 1QJIyYAEMBIX
SKCNEepHMeHTaIbHEX pe3ynbratoB. C  japyroii  CTOpOHBI,
CTOJIb Xe BayXKHO TMOHATH, YTO, HMEHHO 3TQ OOCTOSTENLCTBU
H yKasblBaeT HaM, YTO HU ORMH pe3yJbTAT OMNBITA, Kacalo-
merocs sABJieHUs, B- NPHHIHKIE JIeXKAIero' BHe 06J1aCTH Kaac-
CHYeCKOH: (DH3HKH, He MOKeT ObiTh HCTOJKOBAH KaK aaio-
Iy HHGOPMALHIO O HE3aBHCHMBIX CBOJiCTBaX. OGBLEKTQB
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‘(cBoiicTBax 0GbeKTOB caMux no ceGe). Bonee Toro, sTh pe-
3yJbTaThl BHYTPEHHe CBS3aHH C OMNpe/e/NeHHOH cutyauuet,
B ONMMCaHHe KOTOPOil CTOJIb e CYIIeCTBEHHO, KaK M OGBeKT,
BXOAAT ¥ H3MepHTeJbHble NPHGOPH, B3aHMOJelicTBYyioIHe
¢ 06beKToM. DTOT mocaeqHuil (akr xaer npsamoe OGbsCHe-
HHe KaXyIMXCsl MPOTHBODeUHH, KOTOpble MOABJAIOTCSH, eCIH
naHHble 06 aTOMHHIX OOBeKTax, MoJyyeHHble B DasHBIX
SKCMepHMEHTalbHbBIX ~yCTaHOBKAX, MNBITaTbCsi KOMGUHHPO-
BaTb B CBSI3HYI0 KapTHHY OOBEKTa.

WupopMaumio 0 NMOBeIeHHH aTOMHBIX OGBEKTOB, noay-
YeHHYI0 NpPH ONpeJeJeHHbIX YC/IOBHAX ONbITA, MOXHO,
OJHAaKO, aleKBAaTHO XapaKTepu3oBaTh (COIJIAaCHO TEPMHHO-
JIOTHU, 4acTO ynoTpe6isieMoii B aTOMHO# (H3HKe) KaK J0-
MOJHUTENbHYI0 K J1060i HHQOpPMalHH O TOM Xe 00BEKTE,
NOJMyueHHOM B KaKOH-TO APYrOH SKCMepHMMeHTasbHOH yCTa-
HOBKe, MCK/IOUAIOLIeHl BHIMOJHEHHe MepBHIX ycaoBHH. XOTs
TAaKOro pofa WHGOPMALHH He MOTYT GbITb CKOMOHHHDOBAHEI
NPH NOMOLIM OOLIYHBIX TOHATHH B eNMHYI0 KapTHHY 06b-
eKTa, OHH, HECOMHEHHO, NMPEJACTaBJsA0T OAHHAKOBO BaXKHbIC
CTOPOHBI BCAKOTO 3HAHHs HCC/IE1yeMoro 0o0Gbekra, Kakoe
MOXKeT GbITb NOJyYyeHo B 3TOi obaactd. [lefCTBUTENBHO,
NpH3HaHHE TaKOro NOTOJHHTENbHOTO XapakTepa MeXaHHue-
CKMX aHaJOTHil, NPH MNOMOLIH KOTOPHIX MNBEITAJIHCh INpen-
CTaBHTb cefe HHAMBHAYyaJbHble AaKThl H3JyueHHs, NMPHBEJIO
K BIOJIHE YAOBJETBOPHTENbHOMY pPa3pelleHHIO YNOMSIHYTBIX
Bl 3arafiok o csoiicTBax csera. M TouHo Tak Xe, JHUIb
NpUHHMasi BO BHHMAaHHe COOTHOLIEHHE JOTMOJIHHTENbHOCTH
MeX/y pasJHYHLIMM OMbITAMH Haj MOBeleHHEM AaTOMHBIX
YacTHI, yAa/Joch HalTH KJIOY JJIs NMOHHMaHHsA MOpasuTelb-
HOr0 KOHTpacTa MexXAy CBOHCTBAMH OOLIKHOBEHHBIX MeXa-
HUUECKHX Mofenell H CBOeoGpa3HBIMH 3aKOHaMH YCTO¥-
YMBOCTH, YNpaBJSIOMKMH aTOMHBIMH CTPYKTYypamu H oGpa-
3YIOLMMH OCHOBY MJIsl BCSKOTO OGCTOSATENLHOTO o0bscHe-
HUSI XapakKTepHHIX (H3UUECKHX M XHMHUYECKHX CBOHCTB
MaTepHH.

KoHeuHo, B HacTosilleM HOKJaje s He HaMepeH BXOAHTb
Gostee moapoGHO B Takue neTaid. Ho s Haneioch, uTo MHE
BCe e yHaJochb 1aTh BaM [OCTAaTOYHO sICHOe MpeacTaBJe-
HMe O TOM (hakre, YTO Mbl 3/leChb HMeeM [eJ0 He C Mpous-
BOJILHBIM OTKa30M OT MNoJApOGHOr0 aHajn3a MNpAMO-TaKu
oureJoMiIsiiollero GoraTcTBa Hamero OLICTPO Ppacryilero
onbiTa B -llapcTBe atoMoB. HaoGopor, B MOHATHH JOMNOJIHH-
TeJIbHOCTH MBI HMeeM [eJO C pPallHOHAJbHBIM Pa3BHTHEM
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-Hamux cnoco6oB KjaacchpHUUPOBATHL H TNOHHMAaTb HOBHE
ONbITHBIE (PAKTHl, KOTOPble MO CBOEMY XapakTepy He Haxo-
AT cebGe MecTa B paMKax NPHYHHHOTO OMMCAHMS; NMOCJEK-
Hee rogurtcst AJsi oObsCHEHHs] NOBENEHHsT OGBeKTOB, TOJNBKO
NoKa 3TO NoBeJeHUe He 3aBHCUT OT Cnoco6oB HabGJaIONEeHHS.
Touka 3peHHs] NOTMOJHHTENLHOCTH RaJieKa OT KaKoro-in60
MHCTHIIM3Ma, NPOTHBOpeyallero MAYyXy HaykHu; B JHeiicTBH-
TEeJILHOCTH OHAa mnpelcTaBiseT co6oil MOCJAef0BaTEeNbHOE
o6o6u1eHHe Heasa NMPHYHHHOCTH.

Kaknum Obl HeOXHIaHHBIM HH NOKa3aJoch 3TO pa3BHTHE
B 06JacTH (H3HKH, 1 yBepeH, YTO MHOrHe M3 BaC 3aMeTHJH
O/IM3KYI0 aHAJIOTHIO MeXJy ONUCAaHHBIM MHOIO MOJIOKEeHHeM
C aHa/M30M AaTOMHBIX SIBJIGHHH H XapaKTepHBIMH 4YepTaMH
npoGyeMbl HaGJMIOLeHUs B NCUXOJOrHH yenoseka. JlelicTBH-
TeJbHO, MBI MOXeM XapaKTepu3oBaTb oOllee HampaBJeHHE
COBpEMEHHOM TNCHXOJIOTHH KaK peakKIHI0 MPOTHB MNONBITKH
pas3soXKHTb MNCHXHYECKHH ONLIT Ha 3JeMEeHTHl, KOTOphbie
MOXKHO OblJIO Gbl OGBEIHHHTb TaKHM Xe 06pa3oM, Kak 3TO
Je/naeTcst C pe3yJibTaTaMM H3MEpDeHHH B KiaccH4yecKoil ¢u-
suke. Ilpu caMoHa6a01eHHH, OYEBHIHO, HEBO3MOXKHO YETKO
OTJIHUHTb CaMH SIBJIEHUS OT HX CO3HATEJbHOrO BOCHDPHSTHS,
M, XOTSl Mbl YacTO rOBOPHM O TOM, YTO MhI OGpaTHJH CBOe
BHHMaHHe HMEHHO Ha Ty HJIH HHYIO CTOPOHY ICHXHYECKOrO
onbiTa, npH GoJiee TIIATEJbHOM pPacCMOTPEHHH OKa3hl-
BaeTcs1, YTO Ha caMOM JeJle Mbl BCTpeuaeMcs BO BceX no-
AOGHBIX cJlydasX CO B3aMMHO HCKJIOYAIOUMMH APYT Apyra
NnoJoXKeHHsIMH. Myl Bce 3HaeM cTapoe BhICKasbiBaHHe, ria-
csllee, YTO eCJM Mbl npoOyeM aHaJH3HPOBAThb HAllM mepe-
’KHBaHHU{, TO MBI IepeCTaeM UX HCILITHIBaTh. B 3TOM CMHICae
Mbl OOHapyXHBaeM, YTO MeXJAy NCHXHUECKHMH OINBITaMH,
IJisT  ONMCAaHMS KOTOPBHIX aJeKBaTHO YMOTPeGJsIoT Takle
CJI0BAa, KaK «MBICJIM» H <«YyBCTBa®», CYIIECTBYET HOMOJHH-
TeJIbHOe COOTHOIUEHHe, MONOOHOe TOMY, KaKOe CYIlecTBYeT
MeXNy JAaHHBIMH O MOBEJEHHH aTOMOB, TIOJYYEHHBIMH NpH
pasHbIX YCJAOBHSIX ONbITA; TaKHe ONbLITHbIE NaHHLIE OMHCHI-
BalOTCSl NMPH NOMOIUH Pa3HBIX AHAJIOTHii, B3ATHIX M3 HallUX
o0bluHBIX mpeacTaBieHuil. IlpoBomss Takoe cpaBHeHue,
g, KOHeYHO, He XOUy HaBeCTH Ha MBICJIb, UTO €cTb KaKas-To
GoJlee TecHasi CB3b MEXAY aTOMHON (PH3HKOH H ICHXO0JO-
rieif; g TOJbKO XOTesJl OGpaTUThL Balle BHMHMaHHe Ha THO-
CEeOJIOTHYECKHH apryMeHT, oGluil o6eMM 06JacTAM 3HaHMA,
H TakuM o6Gpa3om no6GyauTh K GoJiee MPHCTaJbHOMY pac-
‘CMOTPEHHIO TOFO, HaCKOJbKO pelleHHe CPaBHHTEJIbHO Npo-
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cTHIX GH3HUECKHX NPOGJeM MOXeT IOMOUb Pa3bsACHHTE GoJlee
3aNyTaHHLIEe NCHXOJIOTHYECKHe BONPOCHI, C KOTOPBIMH CTaJl-
KHBaeTCsl XH3Hb 4YeJOBEeKa M C KOTOPbIMH TaK 4acTo BCTpe-
yaloTcsl B CBOMX HCCJeNOBaHMSIX aHTPOINOJOTH H 3THOJIOTH.

IMoaxoas Temepb G6aukKe K HalieMy NpeaMeTy — 3Ha-
YeHHIO NMOJOOHBLIX TOUEK 3peHHsi NI CPaBHEHHsl uesOBeue-
CKHX KyJbTyp, — Mbl TNpeX[e BCEro yKaxkeM Ha THNHYHO
JOMOJHATE/IbHYIO CBSI3b MeXAy THIAMH MOBeJeHHsl XHBBIX
CyIIecTB, KOTOPble ONpeie/siioTcsi CJIOBAMH «HHCTHHKT» H
«pasym». [lpaBja, JioGele TakHe CJOBa ynotpe6asioTcs
B OYeHb pa3HLIX CMBIC/aX; TaK, HHCTHHKT MOXeT 3HAUYUTb
«noGyXIeHHe» H <yHac/lel0BaHHOe MNOBeleHHe», a pasyM
MOKeT 03HauaTh 6GoJiee Iy060Koe BOCHPUSATHE, TAK XKe KaK H
co3HaTeabHOe paccyxkaenne. OqHAKO Hac Tenepb 3aHUMaeET
TONBKO TO, Kak Ha NpakTHKe yNOTPeGJsIOT 3TH CJIOBa,
yTOGH OTMeuaTh pa3Hble CATyallMH, B KOTODHX MOTyT OKa-
3aTbCsl JKUBOTHBle M JIIOAH. KOHEUHO, HHKTO He OYyJAeT OTpH-
11aTh, YTO Mbl NPHHAIJEXKHM K XKHBOTHOMY MHDY, H faxke
6b110 Gbl JOBOJILHO TPYAHO HaHTH HCUepIbiBalolllee OMpese-
JleHHe, BhIAEJsIONlee YeJoBeKa CpelH XUBOTHbIX. [leficTBH-
TeAbHO, TPYAHO OLEHHTb CKPHIThle BO3MOXKHOCTH /10GOro
JHBOro OpraHH3Ma, H s AyMalo, YTO CPefH HaC HeT 4eJo-
BeKa, Ha KOTOPOTrO Mnomyac He IPOM3BOJAMIO Obl ri1yGOKOro
BheyaTsieHus TO, JO 4Yero MOXHO BBbIAPecCHpOBaTh IHPKO-
BBIX JKHBOTHBIX. UeTKyI0 TpaHHIly MeXK/Ay YeslOBEeKOM H XKH-
BOTHbIM HeJb3s OLLIO Gbl NMPOBECTH MAaxKe H MO NPH3HAKY
CIIOCOOHOCTH MNepefaBaTh WHPOPMAalMIO OT OMHOH OCOGH
K ApYyroii; HO, KOHEYHO, Hallla CMNOCOGHOCTb K PeyH CTaBHT
HaC B 3TOM OTHOLIGHHH B CYLUIECTBEHHO APyroe moJioXkKeHHe.
ATO OTHOCHTCS He TOJbLKO K Nepenadye MPakTHYECKOTrO ONBITA,
HO Tpexje BCero K BO3MOXKHOCTH MepefaBaTh AeTAM NyTeM
o6yueHHs: TPaJMIHH, KacalollHecs: MOBeJeHHs U cnoco60B
paccykIeHHs # OOpasyloliie OCHOBY BCAKOH yeJIOBEeYecKOH
KYJbTYpHL.

Uto KacaeTcsl CpaBHeHMSI pasyMa C WHCTHHKTOM, TO
npexje BCEro BaXHO ceGe NPEACTaBHTb, 4TO HHKaKoe
HacTOsllee ueJOBeyecKoe MbILeHHe HeBO3MOXKHO 6e3 ymo-
Tpe6/eHHs [OHSATHI, BbIPAXKEHHbHIX Ha KaKOM-TO A3bIKe,
KOTOPOMY BCsikOe HOBOe MOKOJIeHHe JOMKHO YUYHTbCA
3aHOBO. JTO ynorpe6JeHHe NOHSTHH H NPeACTaBJAeHui PaKkTH-
YyeCKH CHJIbHO MOAABJsSEeT HHCTHHKTUBHYIO XKM3Hb; OHO Naxe
HaXOMUTCS B HCKJOUawoliedl MONONHUTENBHOH CBSI3H K Npo-
SIBJACHHIO YHAc/JeldOBAaHHHIX MHCTHHKTOB, [lopasurenbHoe
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NPeBOCXOACTBO HH3LIMX XMKHBOTHBIX Haj UYEJOBEKOM B HC+
MOJNb30BAHHH BO3MOXHOCTEH TPHDPOABI AJsI COXpaHeHHA H
pacnpocTpaHeHHsl XH3HH, HECOMHEHHO, HaXOJHT YaCTO CBOE
HCTHHHOe OODbSICHEHHe B TOM, YTO Y TaKHMX JXKHBOTHBIX MHI
He MOXeM OOHapyXKHTb HHKAKOrO CO3HATEJbHOTO MHILILJIe-
HHf B HamleM CMhiCJe C/0BAa. BomoMHHM Takke ymuBH-
TeJIbHYIO CIOCOGHOCTb TaK Ha3blBAEMBIX MePBOOGHLITHHIX JI0-
el ODHEHTHPOBATbCA B JiecaX H NYCTHIHSIX; XOTH Takas
CMOCOGHOCTb, NO-BHAHMOMY, yTpaueHa B 6oJee LHBHAH3O-
BAHHBIX OOLIECTBaX, OHa MOXKET NpPH CJayyae MPOCHYTHCH
B JioGom M3 Hac. Hannune y mepBOGLITHBIX JIofedl TaKoil
CIIOCOGHOCTH MOrJ0 Gbl ONMPaBRaTh BBLIBOJ, YTO ee NMPHMe-
HeHHe BO3MOXKHO, TOJBLKO eC/iH He NMPHGEraTh K MBIILJIECHHIO
NOHATHAMH; CO CBOEH CTOPOHHLI TaKoe MblIJIEHHE MpPHCIO-
coGneHo ans uenefi, ropasfo GoJsiee pa3HOOGPas3sHLIX M Go-
Jiee NepBOCTeNeHHOH BaXKHOCTH C TOYKH 3DeHHs Pa3BHTHSA
uxBHausaun. HoBopoxnenHoro peGeHka ensa MOXHO CUH-
TaTb Ye/JOBEYeCKHM CYIeCTBOM HMEHHO I[I0TOMY, 4YTO OH
e€llle He MPOOYAMJICS AJA HOJNb3OBaHHA MOHATHAMH, HO, TaK
KaK OH Bce-TaKM NPHHAIVIEXHT K 4YeJOBEeYeCKOMY poOy,
XO0T OH H OecnoMmoiiHee GOJNbII#HCTBA MOJIOABIX JKHBOT-
HBbIX, OH, KOHe4Ho, 00JlalaeT OpraHUYecKOil BO3MOKHOCTHIO
NOJy4uTh NMyTeM OOy4YeHHs KyJbTYpPy, NO3BOJSIOILYIO eMy
3aHATH MECTO B TOM HJIH HHOM JIOACKOM o6LiecTBe.
Takue paccyxpenns ceifiuac ke CTaBAT BONpoc, Aeii-
CTBHTEJIPHO JIM OGOCHOBAHHO WIHPOKO PaclpocTpaHeHHOe
yGexpeHne, yTo Kaxablil peGeHOK PokAaeTcsi ¢ Npeapacro-
JIOXKEHHEeM /I BOCOPHUSITHS KAaKOH-TO CBOeH 0coGoil
4eJIOBEUECKOH KyJIbTYDPhl; MOXKET GbiTh, Mbl CKOpPee AOMAMKHBI
CYUTATh, YTO JI06asi KyJbTypa MOXKeT ObITh HACAMKAEHA M
Gyner npouseTaTh Ha COBEPLIEHHO PA3HHX (HDH3HUECKHX MOU-
BaX. Koueyno, Mbl 3j1ecb 3aTparuBaeM I[peaMeT eime He
paspelreHHLIX CIOpOB CPeAu TreHeTHKOB, KOTOPHie 3aHH-
MaloTcd MHTEPECHBIMH HCCJIeJOBaHHSIMH O HacAedOBaHHUH
¢GusnyeckHx ocoGeHHocTeR. B CBSA3H ¢ TaKHMU COpaMH MH
JNOJIXKHEI, OXHAKO, Npeikie BCero MOMHHTb, UTO pasjiHyeHHe
MEeXJy TeHOTHIOM H ()eHOTHIIOM !, cTO/Ib MJIOAOTBOPHOE AJS
pa3bACHEHHA Hac/JeACTBeHHOCTH Y pacTeHH#l ¥ JXHBOTHBIX,
CYLLECTBEHHO TIPEANO0Jaaraer BTOPOCTENEHHOCTb BAHAHHA

1 Cornacno BCD, «renotun» €cTb HacHeACTBEHHAsT OCHOBAa Opra-
HU3MA. «PeloTHN» eCTh COBOKYNHOCTL CBOMCTB H NPH3HAKOB OpPraHH3Ma,
CJIOKHBLUNXCSI B Npouecce ero WHAMBHAYaJbHOro pa3autus. — IIpus. ped.
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BHELIHHX YC/IOBUA KM3HM Ha XapaKTepuble CBOHCTBa BHIA.
B ciyuae e XapaKTepHBIX CBOWCTB KyJbTYp 4e/JOBEYECKHX
o6uiectB npo6aeMa, OfHAKO, MeHseTcsl Ha 06paTHYIO B TOM
CMBICJIe, UTO OCHOBOH MJisl KinacCHGHKAlUMH 3]eCh SIBJSIOTCS
TpagMUHOHHble O6bluaH, cHOpMHUPOBaAHHbIE B XOlde HCTOPHH
naHHOro obujecTBa NOJ BJHMSHHEM E€CTECTBEH:IOr0 ero OKpy-
JKeHHsi. ODTH oO6bUaH TakK XKe, KaK H HX NpeaNoChUIKH,
IOJIKHBI GBITH NMOJAPOGHO MPOaHaJU3HPOBAHBLL B NEpPBYIO Oue-
pellb; JHIIb 3aTeM MOXKHO GyldeT MepedTH K OUeHKe BJHSA-
HHS yHac/eOBaHHBIX GHOJIOTHYECKHX pa3/iMyuii Ha pa3BH-
THe M COXpaHEeHHe COOTBETCTBYIOLIMX KyJbTyp. [leficTBu-
TeJIbHO, XapaKTepU3ysl pa3Hble HallMH H, 6osiee TOTO, pasubie
ceMeficTBa BHYTDH OJHOH HalMH, Mbl B OOJbIIOH CTeneHH
MOXKEM CUMTaTb OMOJIOrHUecKHe NMPH3HAKH W NyXOBHble Tpa-
JMUAH He 3aBHCHMBIMH APYT OT Apyra; H jaxe OblIo Ghl
COGMA3HNTENLHO CYMTATh MpHJAraTe/bHoe «uesOBEeYeCKUui»
OTHOCSALLLMMCS, 10 ONpefeeHHI0, HCKIIOYUTEeNbHO K TEM IPH-
3HaKaM, KOTOpble He CBsi3aHbl NpPSMO C TeJleCHOH Hacnen-
CTBEHHOCTbIO.

C nepBoro B3r/isajga MOXeT NOKa3aThCsd, YTO Takas no-
3ulMg O3HayaJsa Obl H3JIHIIHee NMOAUepKMBaHUE YHUCTO CJO-
BecHBIX BonpocoB. Ho Bech pocT ¢u3HUECKHX HAyK yuuT HAC
TOMY, 4TO 32pOZMIII NJOAOTBOPHOrO Pa3BHUTHSA 4aCTO TAHTCA
MMeHHO B HaiJexalleM Bh6ope onpeienenuii. Hanpuwmep,
ecJH MBI MOAyMaeM O TOH fICHOCTH, KOTODYIO BHecsia B pas-
Hble OTPacJH HayKM apryMeHTalHsi TeOpHH OTHOCHTEJb-
HOCTH, Mbl JeHACTBHTEJbLHO YBHIHM, KaKOil mporpecc MOXeT
3aKJII04aThCst B TAKHX (GOpMaJbHBIX YCOBEpLIEHCTBOBaHHUAX.
Kak 1 yxe HaMekaJs DaHblle B MOeM BHICTYIJIEHHH, pesis-
TUBHCTCKHE TOYKH 3peHHs1, 6e3 COMHEHHs, MOryT TOXe CIIO-
co6CcTBOBAThL Goslee 0GbeKTHBHOMY B3IVIIy HAa COOTHOLUEHUS
MeXAy 4eJOBeYeCKHMH KyJAbTYpaMi; pasiHuuf MeXay HX
pafHUHUSIMH BO MHOTOM MOXONSAT HAa Pas/iHYMsl MEXAY SKBH-
BaJIeHTHEIMH CIOCOGaMH OMHCaHHSl (H3HYECKOTrO OMNbITa.
Ara aHanorns MexAy GH3HYECKMMUW H TyMaHHTapHbHIMH
npo6aeMaMy UMeeT, OHAKO, OrpaHUUEHHBIH pasmax, U npe-
yBeJHueHHe ee MpHBeJO Jaxe K HeNpaBHJIbHOMY NOHUMA-
HMIO CYILHOCTH CaMOil TeOpHH OTHOCHTeAbHOCTH. B camoM
nese, eJHHCTBO PeJSITHBUCTCKOH KapTHHBI MHpa Kak pas H
BJleyeT 3a c0GONl BO3MOXKHOCTb IJsi BCSAKOro HaGaiomartels
npencKasblBaTh B PaMKaxX CBOMX COGCTBEHHBIX NpeNCTaBje-
HUfi, Kak Apyroii HabaonaTe/lb GyAeT ONHCHIBATb CBOH du-
3MuecKHuil ONMbIT B paMKax MOHATHH, €CTECTBEHHBIX NJIs Hero.
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FnaBubIME NpenATCTBHAMH IS HenpenyGeXNeHHOA TOUKH
3peHHs] Ha OTHOIIeHHe MeXAY pPa3HbIMH YeJOBeYeCKUMH
KYJbTYpPaMH sIBJSIOTCS, OLHAKO, IMIYGOKO KOpeHslHecs pas-

JIHUHg MeXAY TPpaauUHAMH, COCTaBJAIOIUIUMU TOT q)OH, Ha

KOTOpOM OCHOBLIBa€TCs KYJbTypHass TapMOHHSI B pa3Hbix
4yeJsioBeyeCKux 06U.leCTBaX; 3TH pPAasJHYHA H HCKJIIOUYaloT
BCsIKOe NPOCTOE CpaBHEHHe MeXAYy TAKUMH KYJbTYpaMH.

['naBHBIM 06pa3oM MMEHHO B CBSI3H C 3THM TOYKa 3pe--

HHS1 IONOJIHHTENbHOCTH BHICTYNaeT KaK CPeACTBO CNPaBHThCS
¢ nosnoxeHueM. JleHCTBHTeNbHO, NPH M3YYCHHH YesoOBeye-
CKHX KYJbTYp, OTJHUYHBHIX OT HaweHd COGCTBEHHONH, Mbl
HMeeM JeJo ¢ 0co6oit npoGnemoll HaGJaioJeHHst, KOTOpast
npu OnuxkalieM paccMOTpPeHHH OGHAapyXKHBaeT MHOrO MpH-
3HAaKOB, OOIIMX C ATOMHBIMH HJIH TCHXOJOTHUECKHMH IpO-
6jJeMaMH; B 9THX npo6JeMax B3aHMONelCTBHe MexXxn1y 06b-
€KTOM H OpyAHeM H3MEepeHUs, HJIH Ke HeOoTHeJHMOCTb
OGBEKTHBHOTO COMepPXKaHUsi OT HaGJIofalomero cy6bheKTa,
NpensTCTBYeT HeNocpeACTBEHHOMY MPHMeHEHHI0 ofuienpu-
HATHIX NOHATHH, NMPUTOAHBLIX AN OGBACHEHHS OMBITAa NOBCe-
IHeBHO#l KU3HH. OCOGEHHO NMpPH H3YYEHHH KYJALTYD MepBO-
ObITHBIX HapOJOB STHOJNOTH He TOJBKO OTHAOT cebe OTYeT
O pHCKe HCIOPTHTb TAKYI0 KyJbTYPYy HeH3GeiHbIM KOHTaK-
TOM, HO BCTpeyalTCd, KpoMe TOTO, H C Nnpob6JeMoil Bo3aeii-
CTBHSI TaKHX HCCJIENOBAaHHA Ha HX COGCTBEHHYIO MO3HIMIO
Kak Jojed. Sl uMero 3xech B BUAY XOPOIIO 3HAKOMOE HCcJ1e-
IoBaTe/IIM HEH3BecTHBIX CTpaH NOTPsiceHHe HX COGCTBEH-
HBIX, IO TeX NOP He OCO3HAHHBLIX MPEAPACCYAKOB, KOTOpOe
OHH HCIBITHIBAIOT, BCTPETHB HEOXHJAAHHYI0 BHYTPEHHIOO
rapMOHHIO, KOTOPYIO yeJIOBeYeCcKas XKH3Hb MOMKeT NpejicTa-
BHTb Jaxe IPH YCJIOBHAX W TpagHUHAX, PaiMKaJbHO OT-
JUYHBIX OT HX cOOCTBeHHBIX. B KauectBe 0co6o yGemuTesn-
HOro nNpuMepa s Mor Obl HANOMHHTbL BaM, JO KaKoil cTemeHH
B HEKOTOPHIX OOIIeCTBAX POJIH MYXUYHH H JKEHIIHH NMPOTHBO-
NOJIOXKHbI HallHM He TOJIbKO B OTHOUIEHHH JOMallHUX M 06-
ILeCTBEHHBIX 00sI3aHHOCTCH, HO Takke M B OTHOLIGHHH TO-
BeleHus M MHTesJleKTa. MHOTHe H3 Hac, MoXeT ObIThb, CHa-
yaja M OTKaxyTc JONYCTHTb BO3MOXKHOCTb TOrO, 4TO
TOIbKO H3-3a Kanpusa CyAbObl JIOAH, O KOTOPHIX HIAET peub,
HMEIOT CBOI0 0CO0Y10 KYJbTYpYy, a He Hauly, a y Hac He HX
KyJIbTypa, a Hama coGcTBeHHas. Bcakoe coMHeHHe Ha 3TOT
CueT yxke 3aK/awouaeT B cebe H3MeHY HAUHOHAJNbHOMY caMo-
JOBOJICTBY, CBOHCTBEHHOMY BCSKOH uYeNOBeYeCKOH KyJib-
Type, 3aMKHYTO#1 B cebe.
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B aToMHO#i (M3uKe.CAOBO «ONONHUTENLHOCTBS YNOTPEG-
JA10T, 4yTO6H XapakTepH30BaTh CBA3b MEXAY LaHHLIMH, KO-
TOpble MOJNYYeHBl INPH PasHbLIX YCJAOBHSAX ONBLITA M MOTYT
ObiTb HArJsiIHO HCTOJKOBaHBI JIHIIL Ha OCHOBe B3aHMHO
MCKJAI0YAOLIHX APYr ApYyra npeacrasieHuli. Ynorpebass Te-
nepb 3TO CJIOBO B TOM JKe MPHMEPHO CMBbIC/e, MBI NOHCTHHE
MOXKeM CKa3aTh, 4TO DasHhle YeJioBeyeCKHe KyJbTypHl [0O-
NOJHATENbHB APYr K Apyry. HefictsutensHo, kaxnas Ta-
Kas KyJbTypa TpeacTaBJjsieT co6ofi rapMOHHYeCKOe paBHO-
BecHe TPaJMUUMOHHBIX YCJIOBHOCTEH, NPH NMOMOILUH KOTOPHIX
CKpLITble  NOTEeHUHaJbHble BO3MOXXHOCTH YeJIOBEueCKOH
JKH3HH MOTYT DacKpbIThCA TaK, YTO o0HapyKaT HOBbie CTO-
poHul ee GesrpaHHuHoro GoraTcTBa W MHorooGpasusa. Ko-
HeYHO, B 3TOH OGJIaCTH He MOXeT ObITb W PeYH O TaKHX al-
COJIIOTHO HCKJIOYAIOMHX APYr Ipyra COOTHOLIGHHAX, Kak
Te, KakHe HMMelOTCd MeXXAY MAONONHATEJbHBIMH JaHHBIMH
O TIOBeNEHHH UYeTKO OmNpelejieHHBIX aTOMHEIX OGBHEKTOB.
Benb enBa su cyuecTByeT KyJabTypa, Npo KOTOPYIO MOXKHO
6n10 Obl CKa3aTh, YTO OHa [OJHOCTbIO caMoGbiTHa. Ha-
06opoT, BCe MBI 3HaeM H3 MHOTOYHCJIEHHHIX NPHMEpOB, Kak
GoJsiee WM MeHee TeCHbiH KOHTaKT MeXJy pa3HbIMH YeJoBe-
YeCKHMH OOUIeCTBAMH MOXeT MNPHBECTH K TIOCTeNeHHOMY
C/AHSHHMIO TpPajMLMi, H3 Yero poxiaaeTcs COBCeM HoOBasi
KyabTypa. CMellleHHe HapoOfOB B pe3yJbTaTe SMHTPALHH HIH
3aBoeBaHUH MMeeT BaXKHOe 3HaueHHe JJsi Tporpecca
YesI0BEYECKOH LHMBH/IM3alMH, H 06 3TOM eaBa JH HYXKHO
HanoMuHaTb. Besuuafimas nepcnekTHBa TryMaHHTapHbBIX
HCCJIeIoBaHuH, MOXKeT ObITb, H COCTOMT B TOM, 4YTOOBI, Bce
Gombuwie M GoJblle pacWIMpsisi HAllM 3HaHHS 10 HCTOPHH
PasBUTHg KyJbTYpbl, CNOCOGCTBOBATL TOMY IMOCTENEHHOMY
ycTpaHeHHIO npelyGexXIeHHH, KOTOpoe sBJAseTcA oOulel
ueJiblo BCeX Hayk.

Kak s yXe noauepkHyJ B Hayasie CBOEro BLICTYIJIEHHS,
BHECTH Kakoi-HHOyAb HemoCpenCTBEHHbIH BKJIaj B pelieHue
npoGJeM, obCykaaeMblX 3HATOKAMH Ha HAcCTOsIEM KOH-
rpecce, BBIXOAUT NAJ€KO 32 MOHM BO3MOXHOCTH. Moeii enuH-
CTBEHHOH WeJiblo GLIIO JaThb BaM NOHSATHe 06 o6uieit rHo-
CEeOJIOTHYECKOH MO3WLHH, KOTOPYIO Mbl BHIHYXKIEHHI 3aHATb
B 00JacTH, CTOJbL JaJeKoll OT JIOACKHX cTpacTel, Kakoii
ABNSIETCA aHaJN3 NPOCTHIX (hHU3HUeCKUX ONHITOB. S He 3Ha,
OIHAKO, HalleJ JIH 51 HyXKHble CJ0Ba, YTOOH JaTh BaM 3TO
ofliee MOHSATHe, W, MpeXAe yeM 3aKOHUY, s NO3BOJIO cee
pacckasaTb BaM NpO OAMH cjyyal, KOTOPHIi O4eHb SIPKO'
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HanOMHHJI MHe O MOMX OrpaHHYEHHBIX BO3MOXKHOCTSX B 3TOM
oTHOwWeHHU. 1 XOTes KakK-To OGBSICHUTL OAHOH ayIMTOpHH,
uyTO A ynoTpe6Jsiio CJI0BO <«npenyOexieHHe» 6e3 BCAKOTO
OTTeHKa OCYXIeHHs APYTrHX KyJbTyp, HO NPOCTO HJs TOrO,
yTOGHI XapaKTepH30BaTb Hally HeH30e:KHO HeCKOJbKO Mpel-
B3STYI0 CHCTEMY MOHSITHH. [lJis 2TOro s B MIYTKYy HANOMHHJ
0 TpaIMLHOHHBIX NpefyGexKAeHHsX, KOTOpble JaTyaHe NH-
TaloT 110 OTHOLIEHHI0O K CBOMM MIBeJCKHM OpaTbiM MO TY
CTOPOHY npeKpacHoro 3yHAa, paccTujialoulerocs 3a 3THMHU
OKHaMH; OpaThsiM, C KOTOPHIMH Mbl CpPa)KaJHCh B TeyeHHe
CTOJIETHH JaXe B CTeHaX 3TOr0 3aMKa H H3 KOHTakKTa C KO-
TOPLIMH Mbl B TeYeHHe BeKOB H3BJEKJH TaK MHOrO MJOMAO0-
TBOpHOro BAOXHOBeHHs. IToifiMHTe e, Kakoil ymap s mojy-
4pJ, KOrja mocJie Moero AOKJajfa OAMH M3 ciayliaTedell no-
JolIeJ KO MHe M CKasaJl, YTO OH He MOHHMAeT, 3a 4TO # TakK
HeHaBukKy 1uBexoB. OueBHAHO, §1 BhIpaxKasicsg TOraa AO-
BOJILHO TYMaHHO, H 6OIOCb, YTO H CerOJHSl TOBOPHJ OYeHDL
HenoHsaTHO, TemM He MeHee s HaleloCh, 4TO § BCe Xe TOBO-
pHJl He HAcTOJNBKO HesICHO, YTOObI MOTJIH BO3HHKHYTb NMOR0G-
Hble HeZOpa3yMeHHS OTHOCHTENbHO LM U HanpaBJEHHOCTH
MOHX paccyxAeHui,



JIucKyccun ¢ DHHIITEHHOM
0 npobJsemax
TEOPUH TO3HAHMA
B aTOMHOH (PH3HKe

1949

K oraa si moayuun or uzpnartens cepun «CoBpemeHHbIE (HH-

Jgocopbi» («Living Philosophers») npensnoxenune Hanu-
CaTb CTaThl0 JUIA HACTOSIIEr0 TOMa, B KOTOPOM COBpeMeH-
Hple HCClefoBaTeNH yecTBYlOT AJsbGepra OfHWTefiHa 3a
€ro KoJIoCCaJ/IbHBIH BKJajx B 06JacTh €CTECTBEHHBIX HayK M
B KOTOPOM OHH BHIpaxaioT 6JaroZapHoOCTb BCEro Haulero
TIOKOJIEHHS1 32 NPOJIOKEHHBIH ero reHHeM MYTb, 1 MHOTO pas-
MBILLIAJ O TOM, KaK Gbl MHe Jydllle BBIPa3HTb, HacCKOJbKO
si eMy 00si3aH 3a ero BJOXHOBAsoIHe HaeH. [Ipu atoM s
JKMBO BCIIOMHHJI BCTPETHBLIHECSs MHe Ha IPOTSKEHHH psza
JIET MHOTOYHCJIEHHBIE CJIyYyaH, KOrjaa s HMeJ YAOBOJILCTBHE
06CyXaaTh ¢ DHHIITEHHOM THOCEOJIOTHYECKHE MPOBJIeMBbl, 10-
CTaB/ieHHble HOBEeHIIHM pa3BUTHEM aTOMHOH (H3UKH; H s MO-
ayMmaj, 4To eABa JH s MOr Obl maTth 4TO-HHOYAbL Jyullee,
uyeM pacckas o6 3THX COpax, KOTOpble — XOTSI OHH M He
NPHBEJH K IMOJHOMY COTJacHio — ObUIH JJISI MeHsl Upe3Bhl-
YalHO LEHHBIMM H CTHMYJHDYIOWIAMH. B TO Xe BpeMms o
Hajeloch, 9TO TAaKOH paccka3 MOXKeT naTh 6oJiee LIMPOKHM
KpyraM TmnpeicCTaBjleHHE€ O TOM, HAaCKOJbKO MHoJe3eH Obll
OTKDHITHH OOMeH MBICJISIMH JJIs1 mporpecca B 06JacTH, rae
HOBblE Pe3yAbTaThl BpeMsi OT BpeMeHH Tpe6GoBaju OT Hac
nepecMOTpPa HAIUUX BO33pEHHI.

TnaBHbIM npejMeToM Hallero cropa ¢ caMoro HauaJja
Obla BOIIPOC O TOM, KakKylo MNO3WLHI0O CJeAyeT 3aHATb MO
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OTHOIIEHHIO K TeM OTKJIOHEHHSIM OT IPUBLIYHLIX NPUHLIHIOB
OMHCAHUSI NPHPOABI, KOTOPhHIE XapaKTepHBbl HJS1 HOBeiIlero
pa3ButHs ¢usHKH. S uMel0 B BHAY TOT NIyTh, Ha KOTO-
pulii BcTynuia (pH3HKa B NMepBOM oAy Halllero BeKa B pe-
ayabTaTte OTKPHTHS I1/aHKOM yHHBepCaJbHOTO KBaHTa [ei-
CTBUA. DTO OTKPHITHE BHISIBHJIO B 3aKOHaX NPHPORBI YepTy
aTOMHCTHYHOCTH, KOTOPas BLIXOJMUT [aJleKo 3a Mpefenbl
CTaporo yueHus 00 OrpaHHYeHHOH# JeJHMOCTH MaTepHH;
JefICTBUTEJbHO, 3TO OTKphITHE MOKa3aJio HaM, YTO KJaccu-
yeckHe TeOPHH (PH3HKH ABJSIOTCS HIeaH3alHsIMH, KOTOpble
JONYCKalOT OJHO3HaYHOe NpPHMeHeHHe TONbKO B TeX Ipe-
JeNbHBIX clyyasiX, KOrja BCe BeJHYHHBl pa3MepHOCTH maefi-
CTBHS B@JHKH 110 CPaBHEHHIO C KBaHTOM gaeiictBusi. Ha 06-
CYX/IeHHH CTOSJ BONPOC, CJenyeT JiM paccMaTpHBaTh OTKa3
OT NPHYHHHOTO ONMHCAHHSI aTOMHBIX NMPOLECCOB, (haKTHUECKH
cojep:Kaluiics B NMONBITKaX OBJNafeTb HOBBLIM MOJIOXKEHHEM
Belllel, KaK BpeMeHHOe MpeHeOpeXeHHe ujaeajaMH, KOTO-
pLie B KOHEYHOM cyeTe CHOBA BepHYT CBOM NpaBa, HJIH XKe
Ieno ujaer o HeoOpaTHMOM Iare Ha IyTH K HacrosleH
rapMOHHH MeXy aHalu30M H CHHTe30M (H3HUECKHX fABJe-
Huil. [las Toro uro6ul faTh KaK MOXHO GoJiee sicHOe npefs-
CTaBJIeHHe 0 TOM ()OHe, Ha KOTOPOM NPOTeKaJJd HallH CNOpHI,
H 00 apryMmeHTtax, BbIABHUTaBUIMXCS B MOJb3Y TOH WM ApY-
rofi W3 NPOTHBONOJIOXKHBIX TOYEK 3peHHs, s CUHTal He-
06X0AMMBIM HaNOMHHTb C JOCTATOYHOH MNOAPOGHOCTHIO
rJaBHble YepThl TOrO DAa3BHTHS TeOPHH, B KOTOpOe caM
DiHIITeHH BHeC TaKOH pelIaloUuil BKJaM.

Kak u3BectHo, BosbuMaH BrnepBble YCTaHOBHJ HajMyHe
BHYTPeHHe#l CBSI3H MeX1y 3aKOHaMH TEPMOIMHAMHKH M CTa-
THCTHYECKHMH 3aKOHOMEPHOCTSIMH, KOTOphle HpOSIBJSIOTCH
B MeXaHHYeCKHX CHCTeMaXx C GOJIbIIMM YHCJIOM CTelleHeil CBo-
Goxbl. Maes o cylllecTBOBAHMH 3TOfi CBs3W Oblla PYKOBO-
asileli upeeit [lnanka B ero OCTPOYMHOM HCC/eJOBaHHUH
npoGJieMbl TENJIOBOrO H3Jy4eHHs] — HCCJIeJOBaHUHU, NpPHBe-
1meM ero K (yHZaMeHTaJbHOMY OTKpBITHIO. Paccyxmenus
[Tnanka O6bIM B OCHOBHOM CTAaTHCTHYECKOTO Xapakrepa;
Ilnank BechbMa OCTOPOXKHO H30eraj OKOHUATeJbHBIX BHIBO-
OB O TOM, B Kakoif Mepe cyllleCTBOBaHHe KBaHTa HelicTBUS
03Ha4yaeT OTXOA OT OCHOBHHIX 3aKOHOB MEXaHHMKH H 3JIeKTPO-
IuHaMukd. CyUHOCTh Ke BeJHMKOro BKJAaga JHHIITefiHA
B KBaHTOBYIO TeopHio (1905) xak pas u cocrossia B NpH3HA-
HHHU TOTO, YTO Takue ¢pH3HYecKHe siBJeHHs, KaK (poTos(deKr,
MOTYT HEeNoCpeJCTBEHHO 3aBHCETh OT HHAUBUAYAIbHBIX KBaH-
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ToBHX 3¢dekToB [1]. B Te ke romw, Korga DiiHIITERH, pas-
BMBasg CBOIO TEOPHIO OTHOCHTEJbHOCTH, CO3[1aBajl TeM ca-
MLIM HOBYIO OCHOBY (DM3MKH, OH OJIHOBPEeMEHHO HCCJef0Bal
CBOMM [IeP3KHM YMOM HOBLle 4epThl aTOMH3Ma, YBOIMBIIHE
JlaJIeKO 32 PpaMKH KJaccuyecKod (H3HKH.

‘TakuMm nyTeM Ge3ownOG0OYHAsi HHTYHLUHST DMHIITEHHA NPH-
BeJia ero mar 3a LIaroM K BBLIBOAY, YTO BCSKHH H3Jy4a-
TeJIbHBIH MpPOLleCC COCTOMT M3 HCMYCKaHHS HWJH NOTJIOLEHHS
HHIMBHAYAJbHbIX CBETOBBIX KBAHTOB HJH «()OTOHOB» C IHED-
ruefl © KOJHUECTBOM ABHXKEHHS

E=h
P = ho; Q)

npuueM h ecTb mnocrosinHas [Ilaanka, TOraa Kaxk v ecTb
YHCJA0 KoMeGaHHH B eQHHHUIY BPeMeHH, a ¢ — YHCJO BOJH
Ha enuHHUy agaubbl. IlpeacraBneHue O (oTOHe, NPH BCeH
€ro NJOJOTBOPHOCTH, BBIABHUHYJIO COBepIIEHHO HeNpeaycMo-
TPEHHYI0 OHJeMMY, NOCKOJBLKY BCSKas MPOCTast KOPMYyCKy-
JsipHasi KapTHHAa H3JyyeHHsi SIBHO HecOBMeCTHMa C fBJe-
HUSIMH HHTep(QEepeHIHH, KOTOpble MNpeACTaBJsSIOT BaxkKHYIO
0COOEHHOCTb NpPOLECCOB H3JIyUeHHsI H MOTYT GHITb ONHCaHbI
TOJILKO NMpPH MOMOLIH BOJNHOBOH KapTHHBI, OcTpoTa AHJIeMMbl
noguepkuBaercss TeM (akToM, YTO HHTep(depeHLUHOHHbIe 5B-
JIeHHSI — 8TO eJHUHCTBeHHOe CPelICTBO IJsi ONpejeNieHHs TeX
CaMblX MOHATHUH YacTOTHl M JJIHHBl BOJHBI, KOTOpble BXONST
B COOTHOILEHHSI AJIS1 ®HEPrHH M KOJHYeCTBa ABHKeHHs bo-
TOHA.

[Ipu TakoM NOJIOXEHHH Bellleil He MOILJO ObITb H peyH
0 TOMNBbITKe NMPHYHHHOTO aHau3a BJEHUH U3JyueHHs; AeJO
MOTJIO HATH TOJILKO O TOM, YTOGBI MyTeM KOMOHHHPOBaHHOTO
NpUMEHEHHS] NPOTHBOMOJIOXKHBIX KapTHH BBIUMC/ATH BEpPOST-
HOCTH OTHEJIbHBIX AKTOB H3JydueHHs. 3Jechb OueHb BAaXKHO
NOJIHOCTbIO OTHaBaTh ceGe OTYET B TOM, YTO INPH TAKHX
00CTOSITENILCTBAX NpHBJeYeHHe 3aKOHOB BepOSITHOCTel mpe-
cJeayeT CYLIeCTBEHHO ApYrue LiejH, yeM oOblYHOe MpUMeHe-
HHE CTaTHCTHYECKHX cooOpaKeHHil B KauyeCTBe MNpakTHue-
cKoro crnoco6a oObsCHEHHS CBOHCTB MEXaHHYECKHX CHCTEM
C BecbMa CJOXHO# CTpPYKTypo#i. B caMoM nene, B KBaHTO-
Boii (pH3HKe NeJIO He B TaKOro poja CJOKHOCTH, a B HenpH-
FOAHOCTH KJIACCHYECKOH CHCTeMbl IpeaCTaBJjeHHil Aas
nepegayd CBoeoOpa3sHbIX YepT HeNeJUMOCTH HJH <«HHAUBH-
AYaJbHOCTH®», XapaKTePHU3YIOUIHX 3JeMEeHTapHHe MpOLeCcCH.
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HenpurogHocts TeopHil KiaccHueckoit (GpH3HKH aasg o6b-
SICHEHHS] aTOMHBIX IIPOLIECCOB BCe siCHee BBIABJISAJAACH MO
Mepe Halero O3HAaKOMJIEHHSI CO CTpPoeHHeM aToMmoB. [Ipe-
xne Bcero, oTKkpuiTHe Pesepdopaom aromuoro sapa (1911)
ONHHM YAApOM BCKDHIJIO HENPHTOAHOCTb KJIACCHYECKMX
npeACTaBJeHHl MeXaHHKH H 3JIeKTPOAHHAMHKH s 00bsc-
HeHHs1 CBOWUCTBeHHOH artoMy crabuabHOCTH. M 3pmech Teopust
KBAaHTOB CHOBA Jajia KJIOY K BbISICHEHHIO NTOJIOXKEHHS Belllell;
B YAaCTHOCTH, MOSIBUJIach BO3MOXHOCTb OOBSICHHTb Kak CTa-
OGUJIBHOCTH aTOMOB, TaK W SMIHUpHYECKHe 3aKOHBI, KOTO-
PEIM TOAUYHHSIOTCS CNEeKTpH 3JjieMeHTOB. B ocHoBe aTOro
OoOGBbsICHEHHS JIeKUT NpeAnoJoKeHHe O TOM, 4YTO BcsiKas pe-
aKIusg aToMa, BeAyllass K H3MEHEHHMIO ero 3HepruH, BKJIO-
yaeT B ce0s1 NMOJHBIH nepexof aroMa OT ONHOTO TaK Ha3bl-
BaeMOro CTAallUOHApHOTO KBAaHTOBOIO COCTOSIHUSI K ApPyromy
H YTO, B YaCTHOCTH, CNEKTPHl HCHYCKAIOTCS CTYIeHYaThiM
npoueccoMm, NpHYeM KaXKAbli NepeXoJ CONMPOBOXAaeTcsi HC-
NyCKaHHeM MOHOXPOMAaTHYeCKOro KBaHTa CBera, 3Heprus
KOTOPOro B TOUHOCTH PaBHA HePTHH 3HHIITeHHOBCKOro ¢o-
TOHA.

OTH npeacTaBieHHs, BCKOpe NOATBepXKAeHHblE ONbITAMH
®panka u epua (1914) Hax Bo3GyxKIeHHEM CIEKTPOB NpU
ynape 3JeKTPOHOB 06 aToMbl, 3aKJOYalOT B cefe NajbHell-
Ui OTKa3 OT NMPHYMHHOro cnocoba onucaHus; UGO TOJKO-
BaHHe CMNeKTPaJbHbIX 3aKOHOB $BHO NPeANoJaraer, uTo
atoM B BO30yXK/IeHHOM COCTOSIHUH HMeeT, BOOGIle roBops,
BO3MOXKHOCTb NMepeiiTH ¢ HcnyckaHueM (GOTOHOB B OMHO W3
CBOHX COCTOSIHH#L ¢ MeHblueft sHepruei. [eficTBUTENbHO,
caMoe NpeACTaB/JeHHe O CTalHOHAPHBIX COCTOSHUSAX HecoB-«
MECTHMO C KaKHM-JTHGO mnpeNnucaHUeM OTHOCHTENbHO Bhl-
6opa MexJy TaKHMH NepexofaMH H AONYCKaeT TOJbKO NpHU-
MeHeHYe MOHATHS 00 OTHOCHUTEJbHBIX BEPOSITHOCTSX OTHe/b-
HuIX npoueccoB nepexona. Ilpu oleHKe TakuX BepOSATHOCTeI
eIMHCTBEHHO! OCHOBOH CJIyXKHJ TaK HasblBaeMblil NMpHHUMN
COOTBETCTBHS, BO3HHKIIHIL U3 cTpeMJieHHs HaiTH HaunboJsee
TeCHYI0 CBfI3b MeXIy CTaTHCTHUECKHM ONHCaHHeM aTOM-
HBIX [POLECCOB U CJEACTBHSAMH, KOTOpPble CJeJO0BaJio GLl
OXHAaTh Ha OCHOBaHMM KJaccHueckoit Teopun. [lo-
cJleiHsIs1 NOJKHA ObITh HEMOCPeACTBEHHO NPHMEHHMA TOJbLKO
B IpeleJbHOM cJydae, KOTJAa paccMarpuBaeMble Ha
BCeX 9Tamax aHaJ/u3a siBJeHHH BeJHUHHbI Pa3MepPHOCTH Aeii-
CTBUSI BEJNHKH MO CPaBHEHMIO C YHHBEPCAJIbHHIM KBaHTOM
JneficTBUS.
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B To BpeMs elie He HaMeuasjoCh HHKaKoil oblieli Henpo-
THBOPEYHBOH# KBAHTOBOH TEOPHM; TOTAALIHSIA TOYKA 3PEHHS
Ha 9TH BONPOCH MOXKeT OhITh, ONHAKO, HJIIIOCTPHPOBaHA
CNelYyIOIHM OTPBIBKOM M3 JOKJaxa, CAEeNaHHOTO aBTOPOM
B 1913 r. [2]:

«f1 Hapmeroch, YTO TOBOPHJ ROCTATOYHO SICHO IJIsI TOTO,
uTOGBl Bhl MOHSJIH, HACKOJbKO CHJIBHO MNPHBEJEHHBE pac-
CYXKIEHHsI OTKJOHSIIOTCS OT TOil 3aMeuaTesbHO MOCJEN0Ba-
TeJNIbHOW CHCTeMbl MOHSATHI, KOTOPYW IO Npasy Ha3blBalOT
KJIaCCHYECKO# 3JIeKTpOAHHaMHyeckoit Teopueil. C apyroi
CTOPOHBl, HMEHHO TeM, 4YTO SI TaK CHJIbHO IOAYEPKHBAJ 3TO
NPOTHBOpeYHe, § MbITAJCA AaTh BaM IIOUYBCTBOBAThb, UYTO
CO BpeMeHeM BCe-TaKH MOXKHO GyAeT NMPHUBECTH HOBLIE MOHS-
THS B KaKYIO-TO CHCTEMY>.

Baxnbift mar Bmepeg B pa3sBHUTHH KBAaHTOBOH TEOPHH
Gbla1 cnenaH caMHM DUHIUTEHHOM B €ro 3HaMEHHTOH. CTaTbhe
1917 r. o paBHoBecHOM u3ayueHuH {3). B Heil on nokasan, uto
3akoH [lnanka o TemoBOM H3JyueHHH HOMYCKaeT MPOCTOl
BBIBOJ Ha OCHOBe NpeInoJICKeHHil, COBNajgalUHX C OCHOB-
HbIMH HIESIMH KBAaHTOBOH TeOpPHM CTpoeHHsi aToMOB. C 3Toif
uesbio JiHINTeHH (DOpMyaupoBas oGl(Me CTAaTHCTHYECKHE
NpaBHJIa Uil H3JIyYaTesbHBIX MEPEeXOJ0B MEXAY CTalHOHap-
HBLIMH COCTOSIHHAMH. IIpH 3TOM OH CuMTaJ, YTO MpPOLECCH HC-
NyCKaHHsl U MOTJiouleHHs1 O6yAyT UMeThb MEeCTO He TOJILKO MJIs
dTOMOB, MOJBepraeMblx NeHCTBHIO H3/TyueHHs1 (MpHYeM Bepo-
SITHOCTb HX B €IMHMLY BpPeMeHH OyneT NPONOPLHOHAJILHA
MHTEHCHBHOCTH Ta/1aIOLIero cBeTa), HO YTO Jaxe NPH OTCVT-
CTBHM BHEIIHUX BO3MYUIEHHH- MOTYT HMMeTh MeCTO CIIOH-
TaHHEE MPONecChl HM3JY4YeHHsl, YHCIO KOTOPHIX B eIHHHIY
BPEMEHM COOTBETCTBYET HEKOTOpOH amnpHOPHOH BeposATHO-
ctu. ITo moBoay nocsnenHero myHkra DfiHumTediH BeCbMa Bbi-
Pa3suTeNIbHO  NOAYEPKHYJA  (yHOaMeHTaJbHBII Xapakrep
CTAaTHCTHYECKOTrO ONHCaHHUSI TEM, YTO yKasasJ Ha aHaJIoTHIO
MeXIy TMNpeAnoJioKeHHeM O CYUIECTBOBAHWM CIIOHTAHHBIX
H3JyYyaTeJbHbIX MMEePeX0J0B M XOPOWUIO H3BECTHHIMH 3aKO-
HaMH, YNOPaBJASIOIHMH [peBpPalleHHAMH paXHOaKTHBHBIX
HeIlecTB,

B.cBsasu co CBOMM TiIaTeJNbHBHIM aHAJAM30M BLITEKAIOMIHX
13, TEDMOIXHHAMHKH TPeGOBaHHH B OTHOLIEHHH 3amay H3Jy-
geHus. DRHINTEH ellle GONblile 3a0CTPHJ AHJIEMMY, YKa3as,
YTO €G/JM ero pacCykJIeHHs CnpaBelJIMBH, TO BCAKHH Mpo-
Lecw H3JIyUeHHsl NOJXKEH HMeTh ONpefe/leHHOe HanpaBsJeHHe,
ITocsentee HYXHO MOHHMATb B TOM CMEIC/E, YTO HE TOJIBKO
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aToM, MOFJIOIIAIOIH KBAHT CBeTa, NoJAyuaeT oT (POTOHA KO-
JIHYECTBO ‘ABHIKEHUs], HANpaBs/eHue KOTOPOro COOTBETCTBYET
HanpaBJeHHI0 pacnpocTpaHeHUs (OTOHA, HO UTO M H3JYUai0-
IMHH aTOM MOJy4YaeT UMMYJbC B MPOTHBOMOJIOXKHOM Halpas-
JICHMH, NpHYEM 3TO MMeeT MeCTO, HECMOTpPsS Ha TO, YTO IO
BOJIHOBOH KapTHHe He MoXeT OBITb H peYd O NpPeNnouTH-
TeJbHOM HampaBJeHHH B akTe uanayuyeHus. OTHolleHHe ca-
Moro JDiiHIUTeliHa K TAKHM NOPa3HTeNbHbIM BLIBOJAM BBIpa-
JKEeHO B HECKOJIbKHMX (pa3ax B KOHIe YHOMSIHYTOi Bbille ero
cratou {3]:

«IJTH CBOfICTBAa 3JIEMEHTapHBIX MPOLECCOB 3aCTaBJSIOT
CYHTATb IOYTH HeM36E€XKHBLIM MOCTPOeHHe COGCTBEHHO KBaH-
TOBOH TEOPHH H3JaydyeHHsi. CnaGOCTh TEOPHH COCTOMT, C OJ-
HOH CTOpOHH, B TOM, YTO OHa He mpuGJHXKaeT HAac K 06b-
€IHHEHHIO C BOJIHOBOH TeOpHei, H, C APYroil CTOPOHLI, B TOM,
4YTO OHa MpeNOCTaBJsieT «CJAydyal» BpeMsl H HampaBJieHUe
3JIeMEeHTapHbLIX MpPOLIeCCOB; TeM He MeHee s1 NHTAIO INOJHOE
JloOBepHe K HajeXHOCTH TOFO NYTH, Ha KOTOPHII MHI BCTY-
HHJIH>,

Korna B 1920 r. mpu MoeM noceuweHHH DBepauna ¢
B MNepBHii pa3 BCTPeTHJICH ¢ DHHIITEHHOM — YTO GBUIO IS
MEHl BeJMKHM COObITHEM, — 3TH (PyHIaMeHTalbHbIE BO-
npochl M OblIM TeMOH Hamux pasroBopoB. OGcyxaeHus,
K KOTOpHIM s1 NOTOM YacTO MBICJIEHHO BO3BpauiaJjcs, no6a-
BHJIM K MOeMY BOCXMILEHHI0O JUHIITEHHOM ellle H I1y60Koe
BlleyaTJieHHe OT ero HempejnB3siTOH HayuHO#l mo3uuuH. Ero
NPHCTPAcTHe K TAKHMM KDAaCOYHBLIM BbIpAXKEHHSM, KakK «IIpHU-
3paunble noJjs, ynpasJjsiomue ¢oroHamus («Gespensterfel-
der, die Photonen leiten»), He 03Hayajo0, KOHEYHO, YTO OH
CKJIOHEH K MHCTHIIH3MY, HO CBHAETEJbCTBOBAJO O IJyGOKOM
IOMOpe, CKPHITOM B €ro INpPOHHUIATEeJbHBIX 3aMeyanusx. U
BCE-TaKH MeXJy HaMH OCTaBaJioChb HEKOTOPOe pacXOXaeHHe
B OTHOLUEHHMHU HalleH TOYKH 3peHHs U HAUIMX BUJOB Ha Oy-
nywee. [Ipy ero MacrepcTBe COIJ1acoBLIBATh, Ka3aJoch Obl,
NpoTUBOpeualiye ApPyr ApPYry ¢akrel, He OTKa3blBasicb OT
HelpepLIBHOCTH M NPUYHHHOCTH, DiHIUTEHH, ObITb MOXET,
MeHbllle, YeM KTO-JHOO0 ApPYroH, OGbl CKJIOHEH OTOPOCHTbL 3TH
upeasbl, — MeHbllle, YeM KTO-11GO, KOMy TaKOi OTKa3 Hpej-
CTaBJsJICA €NHHCTBEHHOH BO3MOXKHOCTBIO COIJIACOBBIBATH
MHOroo6pasHblii Martepuan U3 06.JacTH aTOMHBIX SBJEHHI,
HaKaNJMBABLUIMACS [AEHb OTO AHSA NpPH HCCIeNOBaHUM 3TOI
HOBOH OTpac/ay 3HaHH.
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B nocnenyrowmmue rombl, B TeueHHEe KOTOPHIX aTOMHbIE
npobJeMbl NPHBJIEKAAH K ceGe BHUMaHHe GHICTPO PaCTYILEro
Kpyra (pM3HKOB, KaXXyllHecss NPOTUBODEYHS BHYTPH KBai-
TOBOH TEOpHH ollylaauch Bce ocTpee. OyeHb NMOKasaTesnbHa
JUCKyCCHsl, BO3HHKIIAsA B 1922 r. B cBfI3H C OTKpHITHEM 30-
¢exta llrepra u I'epaaxa. C oxHoil CTOPOHH, 3TOT 3(dexT
Aasaj y6enuTeNbHOE MOATBEpPKIEHHe NPeACTaBIEHHIO O CTa-
HHOHAPHBIX COCTOSIHHSIX H, B YACTHOCTH, JJIS MOCTPOEHHOM
3omMepdenbioM KBaHTOBOH fteopun sddekra eemana;
C JpYrod :Ke CTOPOHH, KaK $ICHO MNoOKasanu ODHHIUTEHH
u OpeHdect [4], Hanuune Takoro sppeKTa CTaBHJIO Hempe-
OJl0JIMMble TPYAHOCTH NepeN BCAKOH NONBITKOH HaIVISIIHO
npefcTaBUTh ceGe MOBeJeHHe aTOMa B MAarHUTHOM IIOJIe.
IMonoGHble Ke mMapafoOKChl BO3HHK/IH B pe3yJbTaTe OTKPHI-
s Komnronom (1924) u3MeHeHHMs HJHMHBI BOJIHBI, CONpPO-
BOXJla10Illero paccesiiie PeHTIeHOBHIX JyuYell 3JeKTPOHaMH.
Kak H3BecTHO, 3TOT ONBLIT fAal CaMoe HenoCpenCTBeH-
HOe JI0Ka3aTeJbCTBO CNPaBelJHBOCTH TOUKH 3peHHs IMH-
mTefiHa Ha NMepeHOC SHEPrHH H KOJAMYECTBA ABHXKEHH§ INpPH
npoueccax usayuenus. OnHako B TO Ke BpeMsi GbUIO Oue-
BH/JIHO, UTO HHKaKas NPOCTasl KapTHHA SIBJIEHHSI KaK CTOJIK-
HOBEHHS YacTHIl He MOXeT JaTh UCUEPNbIBAIOUIETO €ro ONH-
canns. Ilon BneuaT/ieHHeM TaKUX TpPYAHOCTell BpPEeMEHHO
BO3HHKJIN [aKe COMHEHHSI B COXpaHeHHH SHEpPTHH H KOJiuue-
CTBa JBUXKEHHs B HHIUBHAYyaJbHHX HpoOLEcCax H3Jayue-
Hus [5]. Takne coMHeHHsi, OHAKO, BCKOpe HCYE3JH Iepel
JIUIIOM YTOYHEHHBIX OMNBITOB, BBISICHUBIIHX HaJHYyHe OJIHO-
3HQUHOrO COOTHOIUEHHSI MeX1y OTKJOHeHHeM (DOTOHOB
H COOTBeTCTBYIOLEH OTmaueil 3JeKTPOHA.

ITyTe K BBISICHEHHIO NOJNOXEHUs Bemleil Obl MpPOJIOKEH
TOJIbKO pa3BUTHeM Gosee o6beMJionieli TeopuH KBauToB. I1ep-
BbIM LIAarOM K 3TOH LeJH ObIIO mpeaykasaHHe fe Bpoiiem
(B 1925 r.) Toro ¢akra, yTO JBOHCTBEHHOCTb BOJIHA-YaCTHILA
He OrpaHHYUBAeTCs] CBOMCTBAMH H3JYuYeHMs, HO B paBHOM
Mepe HeH36e:KHa H NPH ONMMCAHUH MOBeJeHHS MaTepHaJbHBIX
YyacTHL. JTa MBICJAb Gbl1a BCKOpe YGeauTeJbHO MOATBEPK:-
JeHa ONbITaMH Haj, SBJCHHSIMH HHTep(depeHLHH 3JEeKTPOHOB.
JWHIITeHH cpa3y e PafoCTHO MNPHBETCTBOBAJ 3Ty MBICIb,
TaKk Kak HM Yyxe Obula ycTaHOBJeHa TJYGOKO Jexauas
aHaJIoTUsl MeX/Jy CBOHCTBAMH TEMJIOBOTO M3JIyYeHHS M CBOii-
CTBaMH Ta30B B TaK Ha3blBaeMOM BBIPDOXXIEHHOM COCTOSI-
Huy [6]. HoBasi nuHHs Gbu1a C OrPOMHBIM yCIEXOM IPOROJ-
xeHa Ipepunrepom (1926), KOTOpHIH, B YaCTHOCTH,
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NoKa3aJi, KaK CTal(HOHAPHBle COCTOSIHMSE aTOMHOH CHCTEMBbI
MOTYT GbITb PEJCTABJEHbI NPU NMOMOLIH COOCTBEHHBIX pelie-
HAIl BoJHOBOro ypaBHeHHs. IlyTb K ycraHoBJjeHuio BHIA
BOJTHOBOTO ypaBHEHHsl Gbll1 eMy yKa3an (opmasibHOH aHa-
Joruefi MeXAy MeXaHHYeCKMMH H ONTHYECKHMH IpobJe-
MaMH, Ha KOTOPYIO BlepBHe 00GpaTHi BHHMaHue I aMHib-
rou. IlapamokcajibHble YepThl TeOPHH KBAHTOB, OJXHAKO,
HHCKOJbKO HE CMAFYUJINCh; OHM, MoxKaayi, nawxe o6oCTpU-
JHUChL ellle Gosibllie B CHJY KaxKyllerocs NpoOTHBOpeYHs1 Me-
KAy TpeOOBaHHSIMH CBOHCTBEHHOTO BOJHOBOMY OIHCaHHIO
o6lIero MNpHHIMNA HAJOXKEHHT M MNPHCYUIMMH aTOMHBIM
npoueccaM 4epTaMH HHIHBHYaJbHOCTH.

B sto ke Bpems [efizenbepr (1925) 3an0XKua OCHOBHI
panuoOHaJIbHOH KBaHTOBOH MEXaHHKH, KOTOpas MOJy4HsIa
GricTpoe pasBuTHE Gnarojapsi BaXKHbIM BKJaanam bBopHa H
Hopnana, a takxe [{npaka. Teopus BBOAMT (OpMaJbHbIH
annapar, B KOTOPOM KHHeMaTHYeCKHe H [HHaMHUYecKHe
nepeMeHHble KJACCHUeCKON MeXaHHKH 3aMeHsiioTess ab-
CTPAaKTHbBIMM CHMBOJAMH, NOJYHHAIOIUKNMHCS HEKOMMYTa-
THBHOH anreGpe. HecmoTpsst Ha OTKa3 OT MOHATHS Tpaek-
TOPHM YacTHIbl, OCHOBHble YDAaBHEHHSI MEXaHHKH B HX ra-
MHJbTOHOBO{I KaHOHHYECKOH (opMe ObNIM coXpaHeHbl 0e3
H3MeHeHUi, a mocTosiHHas [lnanka Bomuia JuMllb B nepe-
CTaHOBOYHblE COOTHOLIEHHS

. — h
gp—pg=V—=15-, )

crnpaBelJIHBble AJs KaxKAOH NMapbl COMPSIXKEHHBIX MepeMeH-
HBIX ¢ ¥ p. BBoxs 151 aGCTpakTHBIX CHMBOJIOB mpejacTaBlie-
HHe B (OopMe MaTpHIl C 3JeMEeHTaMH, OTHOCSIUUMHUCA K ne-
pexogaM Mex/Jy CTaNHOHApHHEIMH COCTOSIHHSIMH, OKd3aJoch
BO3MOMKHBIM BIEPBble NaTh NPHHOHUIY COOTBETCTBHUSA KOJH-
yecTBEHHYI0 GOpMyaupoBKy. HamomMHHM 3jpech, YTO BaxX-
HbI peABapHTe/bHbIN Mar B ®TOM HanpaBleHHH Obl1 Cle-
Jan (B yacTHocTH, KpamepcoM) mpH MOCTPOEHHH KBAHTOBOH
TEOPHH JHCTIEPCHH; B OCHOBE BTOi TEOPUH JieXKaT SHHIUTEN-
HOBCKHe OGIIHe MpaBujia A/ BepPOSTHOCTEH NPOIEccoB Io-
TJIOUEHNHS U HCOYCKaHHs.

Kak Obino Bckope nokasano Illpeawdrepom, sra mart-
puuHasi ¢opMa KBAHTOBOH MeXaHHKH NPHBOIHT K pe3y.b-
TaTaM, COBNAQJAIOUHEM C TeMH, KaKHe MOXHO MOJYYHTb
C MOMOINBI0O METCHOB BOJIHOBOH TEODHH, KOTOpble 4acTo
OKa3bBaioTcst OoJiee YHOOHBIMH B MaTeMaTHYeCKOM OTHO-
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ueHud. B nocrenyomue roxsl Gbuld nocreneHHo paspabo-
TaHbl OGLiMe METOAbl TAKOr0 ONMHCAHHS AaTOMHBIX MNpoliec-
COB, KOTOpPOe, 10 CYLIeCTBY, SIBJISETCA CTATHCTHYECKHM, 3TH
MeTO/bl OObeJHHHJIM JIOTHYECKH HeNMpPOTHBOPEUHBHIM o6pa-
30M XapaKTepHyI0 IJisi KBAaHTOBOH TEODHH 4YepTy HeleJHMO-
CTH aTOMHLIX MNpOLECCOB C TPeGOBAHHAMH, BhITEKAIOIIHMU
M3 NPUHLHNA HANOXKEHHS.

M3 MHOrOYMC/IEHHBIX JOCTHXKEHHI OTOr0 BpDEMEeHH YIO-
MsiHeM MNpexXJe BCero, 4TO anmnapaTr KBaHTOBOH MeXaHUKH
NO03BOJIHJ 1aTb (OPMYJIUPOBKY MNPHHIHUIY, KOTOPOMY MOMYH-
HSIOTCSl COCTOSIHHSI CHCTEM C HECKOJBKHMH 3JeKTPOHAMH;
3TOT NMpHHUMN Ob1 ycTaHoBjaeH IlaysM Ha OCHOBAaHMM aHa-
JIM3a aTOMHBIX CIEKTPOB elle JO0 NOCTPOEHHS KBaHTOBOM
MexaHukH. KosinuecTBenHbIHi 0XBaT GOJBLIOTO 3IMIIHpHYE-
CKOro MarepHaJja He OCTaBJisiJl 6oJibllle COMHEHHH B HJOMIO-
TBOPDHOCTH H NPHTOJHOCTH annaparta KBaHTOBOH MeXaHHKH,
OAHAaKO albCTPaKTHBI XapakTep 3TOr0 anmnapara BbI3bIBAJ
LIKPOKO PacnpocTpaHeHHOe YYBCTBO HeyNOBJETBOPEHHOCTH.
B camom nene, NposicHHTHL MOJIOXKEHHE Bellell MOMXKHO GbLIO
3JleCb TOJbKO nyTeM Oosiee ry6OKOro HCCJAeNOBaHUsi MNpO-
GneMbl HaGJIOJeHUl B aTOMHOH (H3HKe.

Ara ¢da3a pa3BuTHA O6bUIa, KAaK H3BeCTHO, HauaTa
B 1927 r. T'eiizenGeprom {7], ykasaBiuM Ha TO, YTO HaHHbE
O COCTOSIHHM aTOMHOH CHCTEMBl BCeraa CTpPajaioT cBoeoG-
pasHoil «HeonpejeseHHOCTbIO». TaK, BCSIKOe H3MepeHHe Mo-
JIOXKEeHHsI JIeKTPOHA NpH noMouwH nprbopa, paGoTaioHiero
Ha BBICOKOYaCTOTHOM H3JyYeHHH (HalpHMep, MHKPOCKONa),
CBSI3aHO, COIVIACHO OCHOBHBLIM ypaBHeHHsIM (1), ¢ o6MeHOM
MMIYJbCOM MeXK1y 3JIEKTPOHOM M H3MepHTeNbHbIM IPHUGO-
poM, npuyeM 3TOT ob6MeH Gymer Tem GoJblle, yeM TOYHee
CTpeMsiTCSi M3MepuTh nosioxkeHHe. CpaBHHBas Takhe pac-
CYXKEEHHSI C TpeOOBaHHSIMH, BHITEKAIOLIUMH H3 (POpPMalib-
HOro annapara KBaHTOBOH MeXaHHKH, ['efisenGepr oGparun
BHHUMaHHE Ha TOT (PakKT, YTO NepecTaHOBOYHOE COOTHOLIEHHE
(2) HaknanbIBaeT Ha TOYHOCTb, C KOTOPOH MOTYT GBHITH (hHK-
CHPOBAaHbI [iBe COMNpsXKeHHble NepeMeHHble ¢ U p, B3aHMHOE
OrpaHu4eHye, BbIpaiKalollleecsi 3aBUCHMOCTBIO

Ag - Ap=h, (3
npuyeM Ag H Ap npeacTaBJSIOT HeONnpeleJeHHOCTH B H3Me-
psieMBIX 3HAYEHHAX 3THX NMepeMeHHbIX. DTO COOTHOLIEHHe He-

Onpeje/ieHHOCTell yKa3blBaeT Ha TECHYIO CBSI3b MEXIy NpH-
HATBIM B KBaHTOBOH MeXaHHKE CTAaTHCTHUECKHM CNOCOGOM
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ONMHCaHHs H (GAaKTHUECKHMH H3MEPUTeJbHLIMH BO3MOX-
HoctaMu. Kak noxkasan TeiisenGepr, oHo uMeeT 6saronaps
BTOMY BeJuyaifiliee 3HaueHHe AJ51 OOBSICHEHUS] NapajfOKCOB,
K KOTOPHIM NPHBOAAT MONBITKH aHaJu3a KBaHTOBBIX 3¢ dek-
TOB TIpH MNOMOWIM OOBIYHEIX (H3HUECKHX TMNpencTas-
JIEHHH,

Ha wmexnyHapomHoM Kourpecce ¢usukoB B Komo, mo-
CBAlleHHOM mnamsiTH BoabThl M cO3BaHHOM B ceHTa6pe
1927 r., HoBelilune ycrnexu aTOMHON (GH3HKM GLIIH mpeaMe-
TOM 06CTOSTENbHBIX AHCKyccHil. B cBoem mokaane [8] a
pasBuJI TOTAA TOYKY 3peHHs, KOTOPYIO KPaTKO MOXKHO Oxa-
paKTepH30BaTh CJIOBOM «IOMOJHHUTENbHOCTb»; 35Ta TOYKA
3peHHs] MO03BOJISIET, C OJHON CTOPOHBI, OXBAaTHTh XapakTep-
HyI0 IJI KBAHTOBHIX INpPOLIECCOB 4YepTy HeAeJHMOCTH H,
¢ JIpyroil CTOpOHBI, Pa3bsICHUTL CYLIECTBYIOIIHe B 3TOH 06-
JIacCTH O0COGEHHOCTH TMOCTAaHOBKH 3afauy# o HaO6JI0NeHHH.
Jns sTOro pemramouuM sBJsSeTCS NPH3HAHHE CleAYIOLIero
OCHOBHOTO NOJIOXEHHS: Kak 66 0aneko Hu eblxoduiu fgae-
Hus 3a pamKu KAACCUHeCKoz20 (u3uuecKoeo 00BACHEHUs,
8ce onviTHble OanHbie (evidence) 0oAXCHbL OnuchlBaTsCA NPU
nomowu KAQCCU4eCKUX NOHATUIL.

OGocHOBaHHE 3TOTO COCTOHT IMIPOCTO B KOHCTaTauHH
TOYHOTO 3HAYEHHs cJOBa «3KcmepuMeHT». CJIOBOM «3Kcile-
PUMEHT» MBI YKa3plBaeM Ha TaKyl0 CHTYALHIO, KOTja Ml
MOXeM COOGLINTb APYTHM, YTO HMEHHO MBI CHEJAaNK H 4TO
HMeHHO Mbl y3Haau. IlosToMy oKcnmepuMeHTajJbHasi ycCTa-
HOBKa M pe3yJbTaThl HaOJIOAEHHH JNOJKHBI OMHUCHLIBATHCS
OJHO3HAaYHLIM 00pa3oM Ha s3blKe KJacCHYeCKOH (H3HKH.

W3 3T0ro OCHOBHOTO MOJIOXKEHHS, OGCYXKAeHHe KOTOPOro
CTaJIo IJIaBHOH TeMOH H3J1araeMoii 31iech JHCKYCCHH, MOXKHO
crenarhb caenymomuii BeiBoA. [losedenue aromubix 065eKT08
HeBO3MONCHO DPe3KO OTepAHu4UTL OT ux e3aumodeiicTeus
¢ usmeputesvHoiMU npubopamu, QuKcupyrouumy ycaosus,
npu KOTOpbLX nPoucxo0ar sasaexus. B camom mese, Hemesu-
MOCTb THNHYHBIX KBAHTOBHIX 3(h(heKTOB MpPOSIBJASETCS B TOM,
YTO BCSIKasi MOMBbITKA MOApa3feJuThb fBJeHHsT TpeGyer H3-
MeHEeHUsI OKCIePHMEeHTaNbHON YCTaHOBKH H TeM CaMbIM BJe-
yeT 3a co6oii HOBble BO3MOMKHOCTH NMPHHIHMIHAJIBHO HEKOH-
TPOJIUPYEMOTrO B3aUMOREHCTBUSI MeXJy OOBEKTaMH H H3Me-
puTeJbHHIMM  mpHGopaMH. BceseacTBHe 3TOro  JaHHble,
noJiyueHHble MpPH Pa3HbIX YCJOBHUSIX OMbITA, HE MOTYT OBITb
OXBaueHbl OJHOH-eJHHCTBEHHOH KapTHHOH; 3TH LAaHHLIE J0JI-
KHBl CKOpee paccMaTpUBaThCsl Kak 0onoOAHUTeAbHbie B TOM
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CMBICJ/IE, YTO TOJIbKO COBOKYNHOCTH PAa3HLIX SIBJEHH{I MOXeT
nath 6Gosiee MOJIHOE TNpeACTaBJEHHE O CBOJICTBaX OGDBEKTA.

IMpn sTX 06CTOATENBLCTBAX INPHNHCHIBAHHE aTOMHBIM
00beKTaM OOLIYHHIX (PH3HUECKHX aTPHGYTOB CYIIECTBEHHBLIM
06pa3oM CBSI3aHO C HEOXHO3HAYHOCTHIO; HEeMOCPeNCTBEHHO
9TO OGHapyXHBaeTCa B NHJEMMe, KacaioLleicss KOpMycKy-
JSIPHBIX M BOJIHOBBLIX CBOMCTB SJIEKTPOHOB H (POTOHOB, THe
MHl HMeeM [eJi0 C Kak Obl NPOTHBOpeYallMMH JAPYr APYry
KapTHHaMH, H3 KOTOPHX KaxJas mnpeicTaBjsier cCyile-
CTBEHHYIO CTOPOHY TOrO, YTO IaeT HaM oOnbiT. Bce kaxky-
IHecs MapafoKChl MOTYT GbITh YCTPaHEeHH MyTeM HCCJaeNo-
BaHHsA TeX (HECOBMECTHMBIX) YCJOBHIl ONBITA, MPH KOTOPHIX
Ha6J/I01al0TC  IONOJHHTE/bHbIE siBJeHHS. [loyuuTeabHBIM
NpHMEPOM 3TOTO MOXKeT CJyxKHTh 3h¢dext Komnrouma, ne-
NPOTHBOPEUYHBOE OMHCAHHE KOTOPOro BHauase MpeiCTaBJsAsIO
TakHe GoJibline TPyAHOCTH. B 3TOM npEMmepe paabscHeHHe
COCTOHT B TOM, YTO BCSKasl YCTaHOBKA, NpHroAHasi JAJsl H3Y-
yeHHus oOMeHa SHeprHeil ¥ KOJHYECTBOM JBHIKEHHS MeXIY
3JIeKTPOHAMH H (OTOHAMH, HEO6XOXUMO JOJKHA OCTaBJSATh
B NPOCTPAHCTBEHHO-BPeMeHHOH JIOKaJH3aUMK mnpoluecca A0-
NYCKH, N0CTaTOYHbIE AJs1 TOro, ytoObl NpHAATh OMNpefeseH-
HOCTb MOHATHSIM BOJIHOBOTO YHC/JAa M YacTOTH [3TH BejH-
uyHHBl BXoAAT B ypaBHeHue (1)]. U oGpartno, Bcskas no-
nuitka GoJiee TOUHOTO ONpelieJieHHsT MecTa CTOJKHOBEHHS
MeXy (OTOHOM H 3JIEKTPOHOM clHejana 6bl HeBO3MOMKHBLIM
nojase/ieHHe GoJiee TOYHOrO GasiaHCa SHEPTHH H KOJHYECTBA
IBHXKEHHSI; HEBO3MOXKHOCTh 9Ta OOYCJIOBJIEHA HEeH3GeXHBIM
83aUMOeHCTBHEM C HeNOJABHXHBIMEH Macmta6aMH H uya-
CaMH, ONpeleNsOIIHMH TNPOCTPAHCTBEHHO-BPEMEHHYIO CH-
CcTeMy OTcueTa. °,

Kak noauepknyTo B HOK/Iane, HamjiexalldM CPeACTBOM
JAs OTIOMIHUTENLHOTO ONMHMCAHHA Kak pa3 M CJayxkHuT ¢op-
MaJIbHBIA annapaTr KBaHTOBOH MeXaHHKH. DToT ¢dopMalib-
HbIAl annapar npeacTaBjseT COGOI0 YHCTO CHMBOJIHYECKYIO
CXeMy, NO3BOJIAIOLLYIO JenaTh NpejacKa3aHHsl pe3yJbTaToB
OMBITOB, NPOU3BOAMMBIX B OMNpejeNeHHbIX YCJIOBHAX, KOTO-
pble JOMXKHBI XapakTepH30BaThCsl NMPH MOMOWIM KJacCHue-
CKHX TMOHSITHA. DTa cXeMa CBfI3aHA C KJIAaCCHUYECKOH TeopHeil
NpUHIMIOM cooTBeTcTBHA. CileayeT HamOMHHTB, YTO H B CO-
OTHOILEHHH HeonpegeneHHOCTH (3) MBI HMeeM JieJio C
TakMM 'CJIeICTBHeM (OpMaNbHOrO amnmapara, KOTOpoe He
MOXeT OBITb HeJBYCMBICJI€HHO BHIPAXEHO CJOBAMH, NPH-
CMOCOGJIEHHBIMH I/ ONMHCAHHUSt  KJIACCHYECKOH KapTHHBI
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¢usnueckoro saBjaenus. Tak, nocre dpasui: «Mbl He MOKeM
OHOBPEMEHHO Y3HAThb NOJIOKEeHHe M KOJHYeCTBO IBUIKEHUS
aToMHOro obbeKTa» — HeMeAJIeHHO BO3HHKaeT Bonpoc o ¢u-
3HYECKOH peajibHOCTH IBYX TakHX aTprOyTOB 06BEKTa; a Ha
5TOT BONPOC MOXKHO OTBETHTb, TOJIbKO HCCIeAys YC/IOBHSA
IJIS1 HEABYCMBICJIEHHOTO NPHMEHEHHS POCTPAHCTBEHHO-Bpe-
MEHHBIX MNOHATHH, C OAHOH CTOPOHb, M JUHAMWYECKHX
3aKOHOB cOxpaHeHusi — ¢ apyrafi. OO0beinHeHe 9THX MOHS-
THH B LeJIbHYIO KapTHHY NPHYHHHOH 1l€NH SIBJIEHHH COCTaB-
JsieT CYLHHOCTb KJaccuuecKoii MexawHMkKH. Urto Kacaercst
3aKOHOMepHOCTell, HAXONAIUXCA BHe JOCAraeMOCTH TaKoro
KJaCcCHUeCKOro ONMCaHHA, TO MeCTOo JHJs HUX OcBOGO-
JKIaeTcst HMMeHHO 6jaroxaps TOMY, ¥TO H3yYeHHe MOMOJHH-
TeJIbHbIX fiBJeHH TpeOyeT B3aHMHO HCKJIOYAIOIIHX 3KCIle-
PHMEHTaJbHBIX YCTaHOBOK.

Bo3Hukiiasgs B aToMHO# ¢H3HKe He0OXOAMMOCTb 3aHOBO
paccMoTpeTb Te OCHOBaHHS, Ha KOTOpHEe NOJXKHO ONHPAaThCS
HelpOTHBOpEUHBOE NPHMeHeHNHe 3JIeMEHTAPHLIX (H3HUECKHX
HlIeH, HaNOMHHAeT B HEKOTODOM CMBICJ]e CHTYalHIo, C KOTO-
pOil CTOJKHYJICSI B cBOe BpeMs JDHHINTEHH. DTa CHTyauus
nobyauia DiiHliTefiHa MepecMOTpeTb OCHOBAHHS, Ha KOTO-
pble ONHpAIOTCs Bce NpPHMeHeHHS MPOCTPaHCTBEHHO-BpPeMeH-
HEIX MOHATHH, u 6Jjaromaps TOMy, YTO B Iipeuecce nepe-
cMoTpa OblIO MOAuYEpKHYTO (yHRaMeHTalJbHOe 3HauycHHe
npoGJaeMbl HaGJIONeHHs, B pe3yJibTare yero Hame ¢H3uue-
CKOe MHPOBO33peHHe MPHOOGPeENo 3aMeyarelibHyI0 €TPOHHOCTD
H eIuHCTBO. HecMOTps Ha BCiO HOBH3HY H HEOOBLIMHOCTH CIO-
co6a paccMOTpeHHs, TEOpHsS OTHOCHTeRbHOCTH COXpaHsieT
NpHYKHHOE OMNHCaHHe, NPHMeHseMoe BHYTPH KamxHoH HaH«
HOM CHCTeMBl OTCUeTa; B KBAHTOBOH e MeXaHHKe MBbl Bbi-
HYXJEHH OTKa3saThbCst ¥ OT OTOrO, OTKAa3aTbCsl H3-3a HEKOH-
TPOJNIUPYEMOTO B32HMOHAEHCTBHSI MeXNy OObeKTaMH H H3Me-
puTenbHbIME npuGopaMH. DTOT (akT, OXHAKO, OTHIORbL He
yKa3blBaeT Ha OrPAaHHUEHHOCTb HJH HEHNOJHOTY KBaHTOBO-
MeXaHHUECKOTC OMHCaHUs, B NpHBEeJeHHas B MOeM AOKJale
B KoMo aprymeHTanusi Kak pa3 HMesla LeJblo HOKa3arTb,
YTO TOYKa 3PEHHS <«IOMOJHHTEJbHOCTH® MOXKET pPaccMarpH-
BaTbCsi Kak pasyMHoe ofollieHHe HAeajla APHYHHHOCTH.

Bo Bpems ofinmelt auckyccun B KoMo Ham BCeM Heo-
craBano Diimmredina. Ho Bckope nocae sraro, B OKFE6pe
1927 r., 1 EMel BO3ZMOXKHOCTH BCTPETHIbCA ¢ HEHM B bpioc-
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cene Ha 5-m OPusnueckom xourpecce Hucruryra CoubBei,
AOCBSIIEHHOM TeMe «DJeKTpOoHH H ¢oroHb». Ha Cosbpeii-
CKHX cbe3fax DiHuITefiH Bceraa 6bu1 OJHOH M3 cCaMBIX 3a-
METHHIX (Hryp, H MHOrMe H3 HaC NpPUINJIH Ha 3TO 3acefa-
HHE B HajlleXJe y3HaTb, KakoBa GyleT peakuus DHHIUTeHHA
Ha HOBEeHIIMH# 3Tam pPa3BHTHA TEOPHH — 3Tal, KOTODHI, ma
HallleMy MHEHHIO, TNpHHEC YHOBJETBODHTENbHOe pasbscHe-
HMe NpoGJaeM, BnepBhle BHIABHHYTHIX C TAKOH NPOHHLLATEJNb-
HOCTBIO camuM ODfHIITedHOM. Bo BpeMs auckyccHii TeMa
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Puc. 1

6blJia OCBellleHA NOKJafaMH CO MHOTHX CTOPOH; B UaCTHOCTH,
GbLIN JOJOXKEHR U cooOpa)ceHusi, H3JOXKEHHble Ha Mpelbl-
IYUIMX CTpaHULaX. DHHLITeHH XKe BBIPA3uJ CBOIO IVy6OKYI0
TPEBOTY 1O MOBOAY TOr0, YTO B KBAHTOBOH Me€XaHHKe TakK
JlaJleko OTOLAM OT HNPUUYMHHOTO OMNHCAHHA B NPOCTPAHCTBE
Y BpPeMEHH.

Yro6Hl MOSICHUTH CBOIO TOYKY 3peHHs, DHHIITEHH NpHBe
Ha oOQHOM H3 3acenaHuii [9] npocroéi npHMep YacCTHIbI
(3nekTpoHa uan ¢OTOHA), NPOHHKAWOMEH Yyepe3 OTBEPCTHE
MJIM Y3KYIO 1leJib B ®KpaHe, 3a KOTOPBIM Ha HEKOTOPOM pac-
CTOSIHMH NOCTaBjeHa (ororpaduyeckas niaacTiHka (puc.l).
baarogaps TOMY 4TO CBsi3aHHas C JBHXEHHEM YacCTHILbI
BOJIHA NpeTepneBaeT Audpakuuio (Ha pHCYHKe 9Ta BOJIHA
u3o6paxeHa TOHKHMH JIMHHMSIMH), NpPH STHX YCJIOBHAX
HeJb3s C YBEPEHHOCTbIO MpejcKa3aTh, B KAKOH TOUKe BJIeK-
TPOH nonajger Ha (oTorpadHyYeckyo MJIACTHHKY: MOXHO
TOJILKO BBIYHCJIHTh BEPOSATHOCTb OOHAPYXHTb JIEKTPOH Ha
onbiTe B HEKOTOPOH 3aXaHHOH 4acTH MaAacTHHKH. C TakKHM
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onmHcaHHeM Mpollecca CBI3aHO OAHO Kaxyumieecs 3aTpynHe-
HHe, KOTOpOE CHJILHO CMyllaso DiiHwTelHa. DTO 3aTPyAHEeHHe .
COCTOHT B CJeAyIOlleM: €eCJH Ha OINbiTe 3JeKTPOH Ol
3aperuCTPUpOBaH B TOUKe A NJIACTUHKH, TO TeM CaMbiM CO-
BepLIEHHO MCKJIOYaeTcsi BO3MOXHOCTh HabiiofaTh -KaKoe-
JH60 mHeilicTBHe 3TOro 3JIEKTPOHA B ApPYroit Touke. B, XoTd
3aKOHbl OOBIGHOTO pacnpoCTpPaHeHHs BOJH He JOMNYCKaloT -
KaKo#-IH60 KOPPeNslMH MeXAy ABYMS TaKMMH COOBITHSIMH.
Touka 3pennss DiiHWTeHHa pasBs3aja B (GoJiee TECHOM
Kpyry ropsiuHe cmopbl. Camoe XHBOE M CTHMYJHpYiollee
yyacTHe MPHHHMaJ B OTHX CNOpax M IDpeHdecT, yxe MHOro
JeT CBSI3aHHbII C HaMH OGOMMH TecHOH Apyx6oi. Pa-
3yMeeTcsi, BCe Mbl NMOHSJH, YTO B NPHBENEHHOM Bhlllle NPH-
Mepe MOJIOXKeHHe He MNpeACTaB/sieT aHAaJOTHH CTaTHCTHYe-
CKOMY PacCMOTPEHHIO CJIOXHHX MeXaHHuecKHX cHcreM. [lo-
JIOXKeHHe 3T0 CKOopee HaNOMHHAJIO TO, KOTOpOe SBUJOCDH
NpeANoCHAKOM AN BLIBOJOB, CHEJaHHbIX paHee CaMHM
dhinwreiinoM o6 onpegeseHHOH HanpaBJE€HHOCTH HHAKWBH-
AyaJabHBIX H3JyyaTeJbHbIX 3((¢eKTOB, BbIBOAOB, CTOSLIHX
B CTOJb Pe3KOM MNPOTHBODPEYHH C NPOCTOil BOJIHOBOH Kap-
THHOH (cp. cTp. 55—56). LleHTpanabHEIM BOMPOCOM, BOKPYT
KOTOPOro LieJ Crmop, Gbl BONPOC O TOM, HCUEpIbIBAeT JiH
KBAaHTOBO-MeXallH4eCKOe OIMHCaHHe TO, YTO MOXKHO HEHCTBH-
TeqbHO HabJionaTh, MM 2Ke, KaK HacrauBaj DHHINTeH,
aHaJM3 MOXHO BeCTH JaJibllle; H HeJb3sl JH B IOCJIeIHEeM
c/yuae JOCTHTHYTb GoJiee MOJHOrO ONMHCAHHs SIBJAEHHH My-
TeM yyera aerajbHOro 6ajanca GHEprHd H KOJHuyecTBa JABHU-
JKEHHS B SJIEeMEHTapHBIX mpoleccax. .
Iuis mosicHenusi xofa Mbicjell DfiHIuTeliHa B ero paecy-
KIEHHAX YKarxkeM 37ech Ha HeKOTOpble NPOCThie 0COGEHHO-
cty GajaHca KOJHYECTBa MIBHXKEHHSI M 3Hepruu B CBSA3K
C ompeneNeHUeM IIOJNOXKEHHSI YacTHUB B IPOCTPAHCTBe U
BpeMeHH. [lJ11 3TOr0 Mbl PacCMOTPHM MpPOCTOH CJay4ail 4a-
CTHLbI, POHUKaIOWel yepe3 OTBepCTHe B AMarpamme, NpH-
yeM OTBepCTHe MJIH BCETAa OTKPHITO (pHC. 2a), HIH Xe MO-
JKeT OTKPHIBATbCSl M 3aKphiBaThCs MpPH IOMOLUM 3aTBOpPA
(puc. 26). ITapadanensHbie paBHO OTCTOsILHE JIMHUU Ha Jie-
BOM CTOpPOHE pHCYHKa H300paKalioT MOCJIeA0BaTeNbHOCTD
NJIOCKHX BOJIH, COOTBETCTBYIOILYIO COCTOSIHHIO ABMXXEHHsA Ya-
CTHILI, KOTOpasi 0 Mpoxojaa uepe3 AuapparMy HMeer KO-
JINYECTBO JBHXKeHust P, cBSI3aHHOe C BOJIHOBBLIM YHCJIOM O
BTOpbIM ypaBuenuenm (1). Baaroaaps audpaxuuu BOJH NpH
npoxojae uepe3 OTBePCTHE, COCTOsIHIE IBHMKEHHS YacTHUB
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copaBa . OT JuagparMbel H300paxaeTcs mnocJiefoBaTeNbe
1OCTbIO CePHUECKHX BOJIH C ONpe/ieieHHbIM YTJIOM pactBopa
#, B cayuae pHc. 26 nocaenoBaTeNbHOCTh 3Ta OrpaHuyeHa
TaKXe M B panHanbHoM Hanpasaenud. ClenoBaTesbHO, ONH-
CaHHe STOr0 COCTOSIHHSl COAEPXKHT HEOoNpelesieHHOCTh Ap
B COCTaBJISIIONIEH KOJNHWYECTBA ABMIKEHHsl 4aCTHLBI, mapaJ-
. JIeJIbHOH TJIOCKOCTH JHadparMbl; B ciayyae nvacgparmsl
C 3aTBOPOM HMeeTCsl TaKxkKe HeompeneseHHOCTb AE B KuMe-
THYECKOH 3Hepruy YacTHUHI.

Tax kax HeonpefeJNeHHOCTb AG B MOJOMXKEHHH YaCTHILL
. Ha IVIOCKOCTH AHadparmpl H3MepsieTcss PainycoM OTBEpPCTHS
a 4 TaK kaKk ¢ = l/oa, 1o, npuMensa (1), mMbl HOJIy4nM KakK

lHHHHl RllY

Puc. 2a ' Puc. 26

ASTTTD

v

'pa3 Ap =~ 0P =~ h/Aq B corniacuu C COOTHOIIEHHeM Heompe-
neneHHOCTeH (3). DTOT pesy/bTaT MOKHO Gbiio Gbl MOMYYHTD
¥ HeNoCPeJCTBEHHO, eCJH YYeCThb NPOCTPAHCTBEHHYIO Orpa-
' HHYEHHOCTb BOJIHOBOTO NOJISI B TOM MeCTe, THAe HAaXOAHiCH
oTBepcTHe. BceaeldcTBHE 3TOro 06CTOSATENLCTBA COCTABJSIO-
1asi BOJIHOBOTO UYMCJA, MNapajjielibHasi IJIOCKOCTH Jua-
¢parmel, onpesenena JUWb BHYTPH NMPOMEXYTKA UIHPHHOM

1
Ac = %%E' ITonoGuo sToMy, mupuHa pas6poca yacToT

 TapMOHHYECKHMX COCTaBJSIOIIMX B OrpPaHMYEHHOH mOCJ]eno-
BaTeJbHOCTH BOJIH Ha puc. 26 paBHa, oyeBHAHO, Av =~ 1/Af,
_mpuyeM Af o3HauaeT NMPOMEXYTOK BPEMEHH, B TeYeHHe KO-
TOPOTrO 3aTBOP OCTaBJIieT OTBEPCTHE OTKPHITHIM; TEM CaMbIM
At nmpeicTaBiseT HeonpeaeNeHHOCTb B MOMEHTE MpPOXOXKe-
HUA YacTHUBI CKBO3b auagparmy. Orciona mo ¢opmyne (1)
" MBI TOJIyYuM ,

» AE - At = h, (4)
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ONSITb-TAkM B COMVIACHH C ypaBHeHHeM (3) aas obeux co-
NpSYKEeHHBIX nepeMenHblX E 1 L.

C TOUKHM 3peHHs 3aKOHOB COXPaHEHHs NPOHCXOXKAEHHE
TaKMX HeoNpeieNeHHOCcTeH (BXOAALIMX B ONMHCaHHe COCTOs-
HUSL YACTHLLl TOCJHe IPOXOXKAEHHs ee CKBO3b Auadparmy)
MOJKHO OTHECTH 32 cYeT BO3MOXHOCTH oOMeHa KOJHYeCTBOM
NBUXKEHHsT W oHeprHell ¢ auadparMoil HJIH Ke C 3aTBOPOM.
B cucTeme OTcueTa, KOTOpas paccMaTpHBaeTcst Ha pHC. 2a
u 26, CKOpocTbio NHAapparMbl MOXHO NpeHeGpeub; TOraa
HYXKHO GyleT NpHHUMAaTb BO BHHMaHUE ONUH TOJBKO OGMeH
KOMMYECTBOM [ABHIKEHHS MeXAy uactulleii H auadparMmoil.
Ho 3artBop, KOTOpBIil IePAKUT OTBEPCTHE OTKPBITHIM B TEUCHHE
BpeMenu Af, ABHXKETCS CO 3HAUYUTENbHOH CKOPOCTbIO U =
= a/At. TIo3TOMy ¢ NepeHOCOM KOJNHYeCTBa IBHXKeHHs Ap
Gynet cesizan M oGMeH SHeprHell ¢ yacTHlell, paBHBIH

Ag Ap h
VAP — R
T. e. TOUHO TAKOTO XK€ TOpsAKa BeJHYHHB, KaK H Heompe-
nenesHocTs B sHeprun AE, noayuaemas us (4), Tak 4To 3a-
KOH COXpaHEHWsI KOJMYecTBa HBHXKEHHS M ©Hepru Gyner
cobnronaThes.

3agaua, mocraBjeHHas JHHWITEHHOM, COCTOslla B TOM,
yTOGbI BBLISICHHTb, 10 KaKOH CTeNeHH KOHTPOJb HAJ MepeHOo-
COM KOJIHUeCTBA JBHIKEHHSl M 3Hepruu (IepeHocoM, CBSA3aH-
HBIM C ONpeJeJeHHeM TMOJIOXKEHHs YaCTHUbI) MOXKeT ObITh
HCMOJb30BaH AJs1 GoJiee NETaJbHOTO ONHCAHHS COCTOAHUSA
YacTHIH TOC/Te ee NPOXOXKAEHHs yepe3 AbIpKy. Ilpu stom
Mbl JOJKHL HMeTb B BHAY cienywomee. o cux mop aua-
¢parMa H 3aTBOP CUMTAJHCh TOYHO CBSI3AHHBLIMU C TPO-
CTPaHCTBEHHO-BPeMeHHO cucTemoil oTcueTa, TaK 4TO MoJO-
JKeHHe M [BHXKEHHe HX B 3TOH CHCTeMe CYMTaJHCh TOUHO
H3BecTHHIMH. Takoe mpeanosoxeHde O3HayaeT CYIIECTBEH-
HYIO HeompeeseHHOCTb B SHEPTHH M KOJNHMYEeCTBe LBHKEHHS
5THX TeJs, KOTOpasl, BNpOYeM, MOXET U He BJIHATb 3aMETHHIM
06pa3oM Ha CKOPOCTH, ec/M TONbKO AuadparMa H 3aTBOD
poctaTouyHo Taxenabl. OnHAKO, KaK TOJbKO Mbl 3aXOTUM
y3HATh KOJHMYECTBO ABHMKEHHS M SHEPIHIO STHX vacTeid H3-
MepHTeJbHOTo NpuGopa C TAKOH TOUHOCTHIO, KOTOpast Onla
6Ll JOCTATOYHOH MJsI KOHTPOJHPOBaHHs OOMeHa KOJHuYe-
CTBOM [BHJKEHHS M ®Hepruell c HcCJefyeMoit uacTHLed,
Zeno M3MeHuTCsl. Mbl moTepsieM TOrga — B COIMIACHH C 006-
IIHMH COOTHOIUEHHSAMH - HeonpeeJeHHoCTeil — BO3MOXKHOCTb
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TOUHOTO OmNpejesieHHs] MOJIOXKeHUsT AuadparMel U 3aTBOpa
B NpocTpaHcTBe M BpeMeHH. [103TOMYy MBI JOJIKHBI IpocJe-
IHTb, 10 KakoH CTeneHH 3TO OGCTOSITEALCTBO MOBJHSET Ha
npeanosaaraemMoe UCNoJb30BaHUe Bcell YCTAHOBKH, M KaK pas
O©TOT KapAHHaJbHHH NYHKT U BHIABJASET, KaK Mbl YBHIHUM,
JNOTIOJIHUTENIbHBIA XapakTep sIBJICHHUH.

BosBpamasicb na MHHYTY K cjyuaio MPOCTOH YCTaHOBKHY,
H300paKeHHOH Ha pHC. 1, 3aMeTHM, YTO MHI ellle He YTOu-
HSJIH, IJIS Yyero OHa JOJIXKHA CAYXUTb. B camoMm gene, He-
BO3MOXKHOCTb GOJiee TOYHO NpeJCcKa3aTb MEeCTO INoNagaHus
YacTUIB Ha (ororpapuyecKyio IJIACTHHKY JIOTHYECKH BHI-
TeKaeT H3 anmapara KBAaHTOBOH MeXaHMKH TOJbKO B TOM
cjyyae, €CJH NPEANOJIOXKHTh, 4TO AnadparmMa ¥ IJIAacTHHKA
HMEIOT TOYHO OnpejesieHHble MOJOXeHHsST B NPOCTPaHCTBe.
Ecnmn Ke pomycTuTh MOCTAaTOYHO GOJBIIYIO HETOYHOCTD
B 3HAHHUM MOJIOXKeHHA avadparmel, TO B NPUHUHUIE AOJKHO
6GHITb BO3MOXHO IPOKOHTPOJHPOBATh Mepegauy KOJHUYecTBa
JIBHXXEHHs] Ha [AHadparMy H TeM caMbiM cpaejaaTb Gosee
TOYHble TpPEeACKAa3aHHs OTHOCHUTEJLHO HampasJjeHHss MyTH
®JIEKTPOHA OT ABIPKM JO TOUYKH BCTpPeud C MJIACTHHKOM.
C TOuKHM 3peHHS KBaHTOBO-MeX4HHYECKOTO ONHCAHHA Mbl
HMeeM 3Jlecb MeJ0 C CHCTeMOH ABYX TeJs, COCTosIuell H3
anadparMel B yacTHubl. HemocpencTBeHHOe mpHUMeHeHHe
3aKOHOB COXpaHeHHs] K CHCTEMe UMEHHO TaKOro pojaa BCTpe-
yaercs npH u3yueHuH sddexra Komnrona; nanpumep, Ha-
6nofeHde OTHAYH 3JeKTPOHA MpPH MOMOIIM KaMepbl BHibe
COHa JlaeT HaM BO3MOXXHOCTb NpelcKa3aTth, B KAKOM Hampa-
BJeHHN Oyzner HabmogaTbcs paccessHHBIA (HOTOH.

B xome muckyccuil BaxKHOCTb TAKOr0 Pofa paccCyKaeHuit
Gbla OcBelleHAa HAa OYeHb MHTEPECHOM MpPHMepe YCTaHOBKH,
B KOTODOH MeXJy 3KPaHOM €O Liesbio H (oTorpacduueckoi
M1aCTHHKOH NOCTaBJeH BTOPOil 3KpaH ¢ ABYMS IapaJJelb-
HBIMH ILeJSIMH, KaK NOKa3aHo Ha puc. 3. Ecau nmapaJneinn-
HBIH TYyYOK 3JEeKTPOHOB (HJH (OTOHOB) majaer cjaeBa Ha
nepBy1o AuagparMmy, TO NPH OOLIYHBIX YCJOBHUSIX OMBITA MEI
6yneM Ha6aoxaTh Ha (OTOMNACTHHKE HHTep(depeHUHOHHYIO
KapTHHY, H300paxKeHHYyI0 IITPHXOBKOH Ha MNpaBOil CTOpPOHE
pucynka (Bun ¢otonnactuHki crepenu). IIpH HHTeHCHB-
HOM OOJIyYE€HHH 3Ta KapTHHA CKJaJblBaeTCsl OyTeM HakKollle-
HUSl MHOTOYHMCJEHHHIX eQHHHYHBIX MpOIEeCCOB, NpHYEM
KaXJIbli U3 HUX JaeT 110 OJHOMY MaJieHbKOMY NATHY Ha ¢o-
Torpajguueckoil nJjactuHe. PacnpeneneHue 3THX NSTEH cJje-
LyeT NpOCTOMY 3aKOHY, KOTOPbIH BLIBOAHTCS H3 BOJHOBOIO
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aHaau3a. Takoe e pacnpejejeHHe [O/KHO MOJdy4aThCs
I W3 CTATHCTHKH MO GOJIBIIOMY YHCJY OMbITOB, MPOH3BeICH-
WbIX C 06JyueHHeM CTOJIb CaGblM, YTO MPH KaX0# OTAeNb-
XOH SKCIIO3MUMHM A0 NJIACTHHKH AOHAET TOJbKO OJHH 3JIEK-
TpoH (uan (OTOH), KOTOPhIfi H NPOABHTCA B OfHOH-eANH=
CTBEHHOH TOUKe, KaK 3TO MOKa3aHO 3Be3/0YKOH Ha PHCYHKe,
B 3TOM cJayuae ciefyeT OXHIAaTh, YTO HMMYJbC, COOGLIeH-
HHIl mepBoi muadparme, GyneT pasNUYHLIM B 3aBHCHMOCTH
OT TOrO, MPO#AET JIH AJNeKTPOH CKBO3b BEPXHIOIO HJH CKBO3b
HIDKHIOIO 1ieJb BTOPOH auadparMbr (CM. NYHKTHPHBIE
crpeakn Ha puc. 3). Onupasce nHa 3710, DitHlWTellH yKasals,

\r__‘/
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N—
j\v

Puc. 3

4TO KOHTDOJb HaJ NepefaHHBIM HMIYJIbLCOM MO3BOJHJ Obl
npoussectd GoJjiee MOAPOCHBI aHANU3 mpouecca M, B 4acT-
HOCTH, AaJl Obl BO3MOMHOCTb pelINTh, Yepe3 KOTOPYIo H3
ABYX ILieseil mpolles 3JEeKTPOH Nepel TeM, KaK nonactb Ha
NJIacTHHKY.

BoJee TilaTeqpHOe paccMOTpPeHHe MOKa3alo, OHAKO, YTO
npeaJsiOXKeHHbIl KOHTPOJb Hal Mepejadyeil KOJIHYeCTBA JBH-
JKeHHs HeBO3MOXeH (e3 HeTOYHOCTH B 3HAHHM MOJIOXKEeHHH
AnagparMel, HETOYHOCTH, HCKJIOYaloiled BO3HHKHOBEHHE
uuTephepeHUUOHHbIX sBAeHHHA. [leficTBUTENBHO, €CIH ®©
O3HayaeT MaJblii yros MexJy INpeanojaraeMbiMd NyTAMH
yacTHlBl Yepe3 BEPXHIO M yepe3 HHKHIOIO ILUeJNH, TO pas-
HOCTb MeXly NepefaHHbBIMU HMIyJbCaMH B OOOHX Cryyasx
Gynert, cormacuo (1), paBHa how M BCSIKMA KOHTPOJNbL HaX
KOJIHUeCTBOM [BMiKEHHs muadparmpl ¢ TOYHOCTbIO, JOCTa-
TOUHOM Il H3MepeHHs 3Toil Pa3HOCTH, MOBJeUeT 3a cOGOH
HETOUHOCTb B ONpeJe/NeHHU MNOJOXKeHHs AuadparMmel 1Mo
Kpaiineii Mepe nopsaxa l/co, COr1acHo COOTHOLICHHIO He-
oripenesentocreil. Ecain nuadparma ¢ AByMs WENsIMH M10-
cTaBJeHa nocepe/uHe MeXAy nepBoil auapparmoit u ¢oro.
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TUIACTHHKOMH, KakK Ha pHC. 3, TO BUAHO, YTO YHUCJO MOJIOC HA
€AHHALY NJIHHBI KaK Pa3 PaBHO cw; a TaK KaK HeomnpejeJeH-
HOCTb l/ow B TNONOXKEHMH NepBoll nHadparMbl BHI3LIBAET
TaKyio XKe HeoNpeleseHHOCTb B MOJIOXKEHHH IOJOC, TO, CJje-
Jl0BATENbHO, HHKAKOH HHTep(epeHUHH Npou30ATH He Mo-
xer. Takoli e pe3ysbraT noayuaercsi, Kak Jerko MOMKHO
MOKa3aThb, /IS JI0GOr0 APYroro moJ0XKeHHss BTOPOR aHa-
bparmbl MexAy nepBoil AuadparMoil M MJIACTHHKON; TO XKe
camoe MOJNYYHJOCh Obl, €ciH Obl AJsi KOHTPOJS (C Bbille-
YKa3aHHOH ueNbl0) Han nepejaveii HMmyJbca ynoTpe6us-
Jlacb He nepBas aHadparma, a BTOpas, WIH XKe (HOTO-
NJ1aCTHHKA.

OTOT MyHKT JIOTHYECKH OYeHb BaykeH, TaK KaK TOJbKO TO
OGCTOSITEJILCTBO, UTO MBI CTOMM Tepel, BHIGOPOM UAU CJies
IUTb 32 TPAaeKTOPHeH YaCTHIbI, UAL Je HaGJI0AaTh MHTEp-
¢epeHunio, nossosseT HaM H36exaTb NapagoOKCaJbHOrO
BBIBOZA O TOM, YTO MOBENEHHE 3/1EKTPOHA HJH (HOTOHA
JO/DKHO 3aBHCeTb OT HaJ/JHYMA B 3KpaHe LIEJH, CKBO3b
KOTOPYI0 OH 3aBeAOMO He Npoxoxuy. Mbl HMeeM 3fxech TH-
NUYHBIH NPHMeEP TOTO, KaK JOMOJHHUTENbHbIE SIBJEHHS MpPO-
TEKAIOT NpH B3aHMHO HMCKJIOYAWOIMX APYT ApYra 3KchepH-
MeHTaNbHBIX yCa0BUAX (cTp. 60); npu aHann3e KBAHTOBHIX
3¢ (eKTOB MBI CTONM repes HeBO3MOMKHOCTBIO NpOBeCTH pe3-
Kyl0 TpaHHLY MeXJAy MNoBedeHHeM AaTOMHBIX OGBEKTOB
CaMHX no ceGe M MX B3aHMOJENCTBHEM C H3MEepPHTEJbHLIMHU
npuGOpaMH, KOTOpble OMPEJeNsioT CaMble YCJAOBHsI BO3HHK-
HOBEHHS SIBJEHHH. '

Hammn pasrosopsr o Toff nosnumm, xoropyio ciaenyer
3aHATb Nepejl JHIOM HOBOH CHTyallHH B 06JlacTH aHaJu3a
H CHHTE3a OMNBITOB, €CTECTBEHHO, KOCHYJHChb MHOTHX BO-
MpOCOB (hHJIOCOPCKOTO MOPAAKA; HO MPU BCEM pa3JIHYHH
B HaweM MOAXONe M B HAllMX MHEHHAX CIOPH BOOAYIUIEB-
Jasanuck AyxoM 1oMopa. Co cBoell cTOpOHb DHHIUTEHH Ha-
CMCLIJIMBO CHpallHBaJ Hac, HeyXKeJlH Mbl AeliCTBHTENbHO
BepHM, YTO GOXKECTBEHHbIe CHJIbI NPHGEraioT K Mrpe B KOCTH
(«...ob der liebe Gott wiirfelt»), a s Ha 3T0 oTBeuas, uro
yYXe MBICTUTEJH APEBHOCTH YKa3blBaJH Ha HeoGXOLHMOCTb
BeNHYaidulefi OCTOPOMKHOCTH B TNPHCBOGHHH NPOBHAEHHIO
aTpuOyTOB, BHIPaXKEHHLIX B INOHATHSX NMOBCEAHEBHOH XH3HH.
$1 BCcrOMHHAI0 TaKXKe, Kak B CaMblii pasrap cnopa DpeH-
dect, co CBOHCTBEHHOH eMy MHJIOH MaHepoil MOAApPAa3HH-
BaTb CBOMX 1pY3eH, WYTIHBO yKa3aj Ha OUYEBHAHYIO aHaJo-
THIO MeXIy No3ulineil DHHIUTEHHA H TOH MO3HIHelH, KOTOPYIO
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3aHHMAIOT NPOTHBHHKH TeOPHH OTHOcHTesnbHOCTH, Ho ToTuac
Ke Dpendect n06aBHJ, 4YTO OH He obpeTeT AylIeBHOro
[I0OKOsi O TeX Mop, MokKa He OyAeT AOCTHTHYTO corjacue
¢ SHHImTEAHOM,

Comuennust DifiHlTefiHa W ero KpHTHKa AalH HaM BCeM
ype3BbIUafHO LEHHBIA TONYOK K TOMY, yToObl BHOBbL pac-
CMOTpeTb pa3NHyYHble acMeKkThl TOH CHTyauwuH, C KOTOpO#
MBI CTaJKHBaeMcsl NIpH ONHCAHHH aTOMHBIX siBJeHHi. S OblI

~

Puc. 4

pa; BOCMO/Nb30BATHCSL 3THM MOBOXOM, UTOGHI elle OT4eT-
JHBEe BLISICHHTH DOJNb HM3MEPHTENbHBIX MNPHGODOB; H NJIA
Toro, uToOb BO3MOXKHO SICHEe M HarJsJHee [OKa3aTh
B3aMMHO HCKJIOYAIOLIMi XapaKTep YCJOBHH ONLITOB, NpH
KOTOpPbIX BO3HHMKAIOT AONOJHHUTEJbHbIE ABJEHHS, 5 nonpo6o-
Bas Torga HabpocaTh pasiHuHbe NPHGOPHN B MNCEBROpeant-
CTHUYECKOM CTHJIe, NMpHMepbl KOTOPOro MOKa3aHbl Ha TMpH-
BeJleHHBIX 31eCb PUCYHKaX. JIJisl M3yueHHs TAKOro SIBJIEHHA
uHTepdepeHLHH, KaK Ha DHC. 3, eCTECTBEHHO HMCMOJbL30BaTh
SKCIepHMEHTALHYI0 YCTaHOBKY, H300paxKeHHyio Ha pHC. 4.
31ech HEMOABHXKHBIe yacTH npubopa (amadparmbl ¥ MOAd-
CTaBKa /s MJIACTHHKH) 3aKpelJieHbl IIypynaMu Ha ofuled
nocke. B Takoii ycTaHOBKe Hallle 3HaHHE OTHOCHTEJbHBIX
NoMIOKeHHH auadparM H NJIACTHHKH OGEcrneyHBaeTCs MKect-
KMM KpeIlIeHHeM MX; HO Gjarofapsi eMy 3/1eCbh, OUEBHIHO,
HEeBO3MOXXHO KOHTPOJHPOBATb NEPEHOC KOJH4eCTBa NBHMKe-
HHS OT YaCTHLbl K pasJHuHbiM 4actsam npuopa, Enun-
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CTBEHHasl NpH TaKOH YCTaHOBKe BO3MOXKHOCTb YyOGeaHTbCS,
YTO YacCTHIlA OpOLINA Yepe3 OAHY ONpedeseHHYIO LieJb BO
BTOPOM 3KpaHe, COCTOHT B TOM, 4YTOGbI 3aKphITb APYTryIO
HieJb 3aTBOPOM, KaK IokKasaHo Ha puc. 4. Ho ecau wmenn
3aKphbITa, TO, KOHEUHO, HE MOXKeT BO3HHKHYTb M HHTepde-
penuss, ¥ Mbl 6yneMm HaGJaIOJaTh Ha IJIaCTHHKE CIUIOLIHOE
pacnpege/ieHHe, Kak H B clyyae OJHOH HeNMOABHKHOH AHa-
¢parmul Ha puc. 1.

[Ipy usyuenun ABNeHMH, NI ONHCAHHUS KOTOPHIX HeoG-
XOQMMO 3HaHHe JeTaJbHOro 6aJjiaHca KOJHUecTBa JBHIKEHHS,
OYEBHJHO, HYXKHO [NONYCTHTb,
4To6bl HEKOTOpble YacTH Bce-
ro npubopa MOrJaud cBOGOLHO
JBHraTbcsl (HE3aBUCHMO [pYT
ot gpyra). Ha puc. 5 n3obpa-
JKeH Takoi npubop, B KOTOPOM
3KpaH CO 11esbl0 NOABeleH Ha
TBEpAOM sipMe TMpH MNOMOIUU
cnabblX NPYKHUHOK. IpMO npH-
BHHYEHO K TOH Xe OOCKe, Ha
KOTOPOH yKpenJieHbl H 0CTaJlb-
Hble HeMOJABHIKHbIE YACTH yCTa-
HOBKH. C MOMOIUBIO 1IKaJh Ha
9KpaHe M CTpesIKM Ha CTOHKax
sipMa MOXKHO H3y4aTh JBHIKe-
HHe 3KpaHa B TOH Mepe, B Ka-
KOH 3TO HYXKHO IJISi OLEHKH
KOJHYecTBa JBHXKEHHs, mepe-
HEeCeHHOro Ha 3KpaH. ITO Io-
3BOJIeT CYIUTb O TOM OTKJO-
HEHHH, KOTOpOe HCHBITLIBAET ’

YacTHLA NPU NPOXOXKAEHHH Ye- Puc. 5

pe3 menan. Ho Ttak kaxk Bcs-

KHiI OTCUeT no IKase, KakuM Obl 06pa3oM OH HH Obla
Npou3BeneH, BJeueT 3a COGOH HEKOHTPOJMHPYyeMOe H3MeHe-
HHe KOJHMYeCTBAa [JBUIKEHMs 3KPaHa, TO B COMVIACHH C MPHH-
LHNOM HeonpeleJeHHOCTH Bcerga OyaeT CylLecTBOBAaTh
o6paTHoe B3aMMOOTHOIUEHHE MeXJIy TOYHOCTbIO HalIlero
3HaHHS TNOJIOXKEHUS LieJH H TOYHOCTbIO KOHTDOJISI KOJIHYe-
CTBa JABHIKEHHS.

B Takom e noaycepbe3HOM CTHJe pHC. 6 NOKasbiBaer
SKCINEPHMEHTAJIbHYI0 YCTAHOBKY, NPHTOMHYIO MJsI M3yYeHHA
SIBJIEHHH, KOTOpbie — B NPOTHBONOJOXKHOCTb TOJNBKO HYTO
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pacCMOTpeHHbIM — TPeGyIOT TaKKe H KOOPAHHALHH BO BpeMe-
HH. YCTaHOBKA COCTOUT U3 npubopa, B KOTOPOM 3aTBOP XeECTKO
COeNMHEH C COJHAHBIMH yacamu, 06JajfaiollHMH CHJbHOH
NPYXKHHOI; Yachl 3aKpenJieHbl Ha TOH Ke JIOCKe, Tle CTOHT
u 3kpaH. KpoMe 4acos u 3KpaHa, Ha TOH XKe JOCKe HOJIKHbI
6bITh 3aKpENJeHbl M JApPYrHe 4acTH aHAJOTHYHOrO HasHaue-
HHUsl, MPHUBOJMMble B JeHcTBHe JHOO TeM e UacoBbIM

Puc. 6

MeXaHH3MOM, JHO0 APYrMMHM CHHXPOHHBIMH C HHM yacaMH.
PHCYHOK AOJXKEH NOAYePKHYTb TOT (axT, YTO uyachl Mpef-
craBasioT co6oii MalwuHy, paGoTa KOTOpOiH MOXKeT ObiTh
NOJIHOCTbIO ONMHCAHA CPeJCTBAaMHU OOBLIUHOH MeXaHHKH, NpH-
yeM HH OTCYET MNOJIOXKEHHs CTpPeJOK, HH B3aHMOJeHCTBHE
MeXJy aTOMHOfi 4YacTHUeH M OTHEJbHBIMH HYacTsMH 3TOH
MalIMHLE He OKAa3blBaloT Ha ee paGoOTy HHKAKOro BJHSHUA.
. TlockonbKy mpuHGOp TAKOro THNA MOXET OCYLIeCTBJAATH OT-
KpbiBaHHe JBIDKH B ONpefe/NeHHbli MOMEHT, OH Mor OH,
HanpuMep, CJAYMXHTb JJIsi TOYHOrO H3MepeHHsi BpPEeMEeHH,
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KoTopoe TpebyeTcss 3JEKTPOHY HJM ¢(OTOHY, 4TOOHl HOATH
oT nuadparMbl 10 KaKoro-Hnbyab JApyroro mecra; HO ouye-
BHJIHO, UTO OH He JaeT BO3MOXHOCTH H3MepsiTb Nepenauvy
SHEPTHH Ha 3aTBOP U TeM CaMbIM BBHIBOIAHTb 3aKJIIOUEHUS 06
BHepruy 4YacTHlb, nposeTeBiiell yepe3 auadparmy. Cosep-
IIeHHO $ICHO, YTO eCJIH HAC MHTepecyloT TaKoro pojpa 3a-
KJIOUEHHS, TO Mbl AOJXKHb OyJdeM MOJib30BaTbCS YCTAHOB-
KOH, B KOTOpPO#l MeXaHHU3M 3aTBOPAa yXe He MOXeT CJYXKHTb
TOYUHBIMH YacaMH; B 3TOH YCTaHOBKe OINpejesieHHe MOMEHTA,
B KOTODHIfi AbIpKa Oblla OTKPbITA, COAEPKHUT HETOUHOCTb,
CBSI3aHHYI0O C HETOYHOCTbIO B M3MepeHHU 3Hepruu oOuiel
dopmysoi (4).

PaccmorpeHne Takux OoJiee HJM MeHee OCVILECTBHMBIX
YCTaHOBOK M HX Gosiee WIH MeHee (HKTHBHOro ynorpebue-
HHS OKa3ajoch Ype3BblUaHO NOYYHTeJbHBIM OGsarojaps
TOMY, YTO OHO HANpaBHJIO BHUMaHHe Ha CaMble CYlleCTBEH-
Hble YyepThl paccMaTpuBaeMblX npo6saeM. IIpH 3TOM rinaBHBIM
NYHKTOM S§BJSeTCSl IpOBelleHHe pa3JjHuusg MeXI1y H3y-
yaeMbIMH 06BEeKTaMu W u3mepuTesbHoimu npubopamu, Ko-
TOpBIE CJYyXKaT AJsl TOro, 4ro6bl MOXHO ObIO Ha Ss3blKe
KJaccuueckofl GH3UKH (HKCHPOBATbL YCJOBHSA, B KaKHX Ha-
6a01a10TCs SIBJIEHHUS.

YnoMsHeM 3Jech, UTO ONBITH, B KOTOPLIX NpeanoJa-
raetcss U3MepUMBLIM TMepPeHOC KOJuuecTBa [IBHKEHHS W
S5HEPTHH OT aTOMHBIX YaCTHIL K TsXKeJbIM TeJlaM Bpoje JHa-
¢parM u 3aTBOpPOB, eaBa JIM BBLINOJHHMB NPaKTHUECKH.
OpHako 3T0 06CTOSITENbCTBO He yMaJisieT UX 3HaueHHsl KakK
HJJIIOCTPALUA TeX OGHINX NMOJIOXKEeHHH, O KOTOPBIX A peub
Bbile. PewraouyM siBasieTcst 3iech TO, 4TO B TAKOro pojaa
ONbITaX TeJa, ywyacTBylolie B o6MeHe KOJHYeCTBOM [BH-
JKEHHS H 3HepPruell ¢ 4acTHLAMH, BXOJAAT Hapsily C HHMH
B COCTaB CHCTEMbI, K KOTOpO# cJeayeT NpuMeHsTb ¢op-
MaJIbHbIH annapar KBaHTOBOH MexaHMKH. UTO Kacaercs cne-
nH(pUKaLHH YCJIOBHH, HeOGXOAUMBIX AJIS1 OAHO3HAUHOTO IpPHU-
MeHeHHs1 3Toro (opmaJbHOrO amnmnaparta, TO 3JeCb BaXXHO
TO, YTO 3TH YCJOBUS [OJKHBI XapaKTepH30BaThb B8Cl0 YCTa-
HOBKY 8 yeaom. B.camMoM jesie, NpHcOeJHHEHHE KAKOH-IHO0
HOBOH yacTu npubopa, HampuMep 3epkaJa, NOCTaBJEHHOTO
Ha NMYyTH 4YacTHIBl, BbI3BaJ0 Gbl HOBble HHTep(epeHUHOHHblEe
SIBJICHHSl, KAKOBble MOrYT CYLIECTBEHHO MOBJHATL Ha Mpen-
CKa3aHHsl BO3MOXKHBIX pe3yJbTaTOB, KOTOPble B KOHLE KOH-
LlOB perucTpHpyloTCS.
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OTKa3 OT HAaIJIIHOrO MpeACTaBJeHHs aTOMHBIX sBJe-
HHil 06ycJIOBJIeH HEBO3MOXKHOCTbIO IOJAPAa3NeNUTb HX U TeM
caMbIM mpocjenuTs ux Gosee jeTasnbHO. MacuwraGul 3TOrO
0TKa3a NpeKpacHO HJLTIOCTPHPYIOTCS CJAeAYIOHM NPUMEepOoM,
Ha KoTophlil DHHIITeHH oOpaTHJ Halle BHHMaHHe C ca-
MOro HauyajJa H K KOTOPOMY OH YacTO BO3Bpaumiascs.
IMTycrs na nytH (GOTOHA MNOMELIEHO MNOJYMPO3padyHoe 3ep-
KaJlo, npefocTaBJsiiolllee eMy JJis HanpaBJeHHs ero Aajb-
Hei{lIero pacrnpocTpaHeHust aBe Bo3MoxHocTH. Toraa ¢o-
TOH MOXKeT ObITb 3apericTpupoBaH Ha OJHOH H TOJbLKO Ha
ogHoii W3 naByx (Qororpaduueckux MJIACTHHOK, HaXonas-
HIMXcsl Ha 60JbILIOM PacCTOSHHU JAPYT OT Apyra Ha ynoms-
HYTHIX HanpaBJIeHHSIX; €CAH e Mbl 3aMeHHM MJIaCTHHKIU
3epKaJaMH, TO Mbl CMOXeM HalaionaTh SIBJEHHS, MOKa3bl-
BalouiMe, uyto o6e OTpa)KeHHble BOJHBI HHTEpP(epUpyioT.
ITpn BcsiKOH NOMBITKE HAr/sIHO NpENCTaBHTb cebe mnobe-
JeHne (OTOHa MHl, CTano ObITb, BCTPETHJHCH Gbl co cJe-
JYIOIIAM 3aTPYAHEHHEM: C OMHOH CTOPOHBI, MbI JOJKHBI
6ulmu 6Bl CKasaTh, uTO (OTOH Bcerna BhIGHpaeT OOuM
M3 ABVX NyTeil, C APYro#l CTOPOHbI, OH BeleT cebst TaK, KaK
ecau Gbl OH Ioules mo oboum NyTaM cpasy.

Takoro poma apryMeHThl Kak pa3 ¥ HalOMHHalOT O He-
BO3MOMKHOCTH IIOpa3feNaTh KBaHTOBble SBJEHHA; OHHU
BCKPLIBAIOT TaKXe HeOJHO3HAuHOCTb, MpHCYyLlyio Hajgene-
HHIO aTOMHBLIX 0GbeKTOB OGLIKHOBEHHBLIMH (DM3MUYECKHMH Ka-
yecTBaMH. B 0COGEHHOCTH HYXKHO cede YSCHHTb CJeLYIO-
mee. Ecaim He cuMTaThb OMHCaHHs MPOCTPAHCTBEHHOro pas-
MelleHHsl yacTteii npubGopa M WX AeHCTBUSI BO BpeMeHHM, TO
BCAKOE OJHO3HAyHOe NpHMeHeHHe MpPOCTPaHCTBEHHO-Bpe-
MEeHHEIX TNpeACTaBJeHHl K ONUHWCAHUIO AaTOMHBIX fBJIEHN
CBOAMTCA K perucrpaunu HabmofeHHil, OTHOCSLIMXCA
K cjaenaM Ha (oTonJaCTHHKe WJHM K aHAJIOTHYHBIM MNpPaKTH<
YeCKH HeoOpaTHMBLIM YCHJAHTeNbHBIM 3b¢exTaM, Kak,
HanpuMmep, o6Gpa3oBaHWe KameJbKH BOJAbl BOKPYr HOHA
B KaMepe Buancona. IlpaBma, cBoiicTBa MaTepHaljoB, M3
KOTODPBIX MOCTPOEHbl H3MepHTeNbHble NMPHOOPH M KOTOPHIE
o6ecrieyBaoT PaGOTy PETHCTPUPYIOLIMX YCTPOHCTB, CaMH
0o6GYCJIOBJIEHE B KOHEYHOM CcuYeTe CYIIeCTBOBaHMEM KBaHTa
aefictBua. Ho 310 06cTOsiTeNnbCTBO He SIBJISETCS CYLIECTBEH-
HBIM [Js1 npoGJeMbl afeKBaTHOCTH H INOJHOTH KBaHTOBO-
MEXaHHYECKOTrOo ONMHCAHHsA B TOM €€ aCleKkTe, KOTOPbIM Mbl
31iech 3aHHMAaJIUCh,
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It npobJieMbl NOABEpPrJHCh BCECTOPOHHEMY M NOYyYH-
TenbHOMy o6GcyxkaeHuto Ha CouabBeiickom kourpecce [10],
Ha TOM Ke 3acefaHHH, Ha KOTOPOM ODHHIITEHH BLIJABHHYJ
cBon ofOuiue BO3paKeHusl. [To 3TOMy noBoAy BO3HHK TaKiKe
WHTEpecHbIll CIIOP O TOM, KaK CJefyeT FOBOPHTbL O MOsBJe-
HUH TaKHX SIBJEHMH, O KOTOPHIX MOXHO AaTb MNpejckasa-
HHMS JIMIIb CTaTHCTHUeckoro xapakTtepa. Crop Beprencs
BOKPYT BONpoca, c/jefyeT JH NPUMEHATb K OCYLIeCTBJACHHIO
oTAenbHOTO 3(hdeKTa (M3 uHCIa BO3MOXKHBIX) TEPMHHOJO-
ruio, npeanoxenHyilo Jlupakom, corjacHo KOTOpPOii Mbl
HMeeM Jesio ¢ BHIOODOM CO CTODOHBI «IPHPOABI», HIK Ke
Mbl JOJIXKHBl TOBOPHTb, Kak 3To npemyoxuna [efizenGepr,
0 BLI6Ope cO CTOPOHBI «HaGJofaTe/si», NOCTPOHUBIIEro H3-
MepHUTeJbHbe NPUOGOPH M CAeNaBIUero OTcUeT pe3y/bTaToB.
Jlio6as Takas TEpPMHHOJIOTHsi NpPEeACTaBJseTCsd, OJHAKO,
COMHHTeJNLHOH; B caMOM [efe, C OJHOH CTODOHBI, elBa JH
JONYCTUMO IMpPHMHCLIBATL NPHPOLE BOJIO B OOBLIYUHOM CMbI-
cje, a ¢ Apyroit cTopoHel, HabJaiojgaTeNb HUKaxK He MoXker
NOBJHUSTL Ha COOGBLITHA, KOTOpble MPOTEKaloT NPH Co3J1aH-
HBIX UM yesnoBHusX. [To MoeMy MHEHMIO, y Hac HeT HHKAaKoOro
JPYroro BHIXOZa, KaK NPHU3HATb, YTO B 3TOH 06JacTH (PH3HKH
MBl HME€eM [eJl0 C 3JIeMEeHTapPHbIMH (HedeJUMbIMH) sBJe-
HUSMH H UTO BCe, YTO MBI MOXKEM C/eNaTh NPH MOMOLIH pa3-
JIMYHBIX HM3MepPUTEJbHbIX NPHOOPOB, CBOAHTCA K BHIOOPY
MeXJy Pa3/HYHbBIMHU [OTNOJHHTENbHBIMH THINAMHU SIBJIEHHII,
KOTOpble Mbl XOTHM HCCJ/Ie[OBaTh.

3aTpoHyThle 3/ecb MpPOOGJeMbl TeOpPHH IO3HAHHS paso-
6pannl noapoGHee B MoOeH cTaTbe B lOOUJIEIHOM HOMepe
)KypHana «Naturwissenschaften», BuinywenHom no nosony
70-nerua co mHsi poxuaeHus Ilnanka B 1929 r. Drta crarbs
COIEPXKHUT TaKkxkKe CPaBHEHHE MEXJAY TEM YPOKOM, KOTOPHLl
Obl1 M3BJIeYeH H3 OTKPHITHS YHMBepCa/JbHOrO KBaHTa feii-
CTBHS, M TeMH BBIBOLAMH M3 CYyLIECTBOBaHHs KOHEUHOI
CKODOCTH CBeTa, KOTOpble OBblIH chejaHbl DHHUITeHHOM,
ubsi HOBaTOpcKasi paboTa Tak CHJIbHO NPOSCHHJA OCHOBHbIE
NpHHUMNL ecTeCTBO3HaHHA. buaarogaps oco6omy ymopy Ha
3aBHCHMOCTb BCeX SIBJieHUH OT CHCTeMBl OTcyeTa TeOpHs OT-
HOCHTEJILHOCTH yKa3aJjia COBepLIeHHO HOBble NYTH MJisl ycTa-
HOBJIEHHS] 00LUMX (DH3WUECKHX 3aKOHOB B OeclipMMepHO UIH-
pokoii o6sactH. B TeopHu KBaHTOB, TOBOPHJIOCH B CTaThbe,
JIOTHYEeCKOe ysCHeHHe HeM3BeCTHbIX paHee (yHAaMeH-
TaJbHBIX 32KOHOMepHOCTel, yNpaBJsIOLUIHX aTOMHBIMH NpoO-
HeccaMd, MNPHBOAUT K INPH3HAHHMIO TOrO, YTO HE/b3s
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TpoBeCTH pe3Koe pasrpaHuueHHe MexJy He3aBHCHMLIM
noBeJeHHeM OGDBEKTOB H HX B3aUMOJEHCTBHEM C HM3MepH-
TeNbHEIMH NpuOOpaMH, ONpeleNsiolMMH  CHCTeMy OT-
cuera.

B 5TOM OTHOLUEHHM KBaHTOBash MeXaHHKa CTaBUT Hac
nepej HOBO¥ cHTyalHeil B 0671aCTH QU3HKH. 91 ykasan, on-
HaKO, YTO BO MHOTHX APYrHX 06JaCTAX YeJOBeuecKoro 3Ha-
HHSI U uUeJIOBEYeCKOH JedaTeJbHOCTH Mbl BCTpeuaeMmcda B OT-
HOIIGHMH aHaJH3a M CHHTe3a OMbiTa C CHTyallHei, KOTOpas
npegcTap/sier GJH3KYIO aHAJOTHIO C OMHCAHHOW BhILIE. Kaxk
H3BEeCTHO, MHOTHE H3 3aTpyIHeHHH, BCTpeyalollMxcsl B MCH-
XOJIOTHH, BO3HHKAIOT H3-3a TOrO, UTO NPH aHa/lH3e pasJ/ny-
HBIX ACMEKTOB TNCHXHUYECKOH U3HH rpaHHLA MeX1y O00bek-
TOM H CyGBEKTOM NPOBOAMTCS B Da3jHUHBIX MecTax. B
caMoM Jiesie, TAKHE CJIOBA, KaK «MBICJH» H «UyBCTBa», OAHHA-
KOBO He06X0JHMMble [J1s1 OnHMcaHus o6beMa H 60raTcTBa CO3Ha-
TeJILHOH KHM3HH, YNOTPe6asIoTCs B ONONHHTEIBHOM CMEICTE,
nogo6HO TOMY KaK B aTOMHOH ¢H3uKe ynoTpeGJsioTcst npo-
CTPAHCTBEHHO-BPEMEHHAs] KOOpHMHALHs, ¢ OXHOH CTODOHHI,
M mQuMHaMUYecKHe 3aKOHBI coOXpaHeHus —c apyro#. TouHas
¢OpMYJIHPOBKA TaKUX aHAJIOTHH CBsi3aHa, KOHEYHO, C TEpMH-
HOJIOTHYECKMMH TPYAHOCTAMHM, H TOYKa 3peHHA aBTOpa, No-
’aJyil, BCero sicHee BbIpaxkaercs B HMelolleMCsi B CTaTbe
yKazaHMM Ha B3aHMHO HCKJIOYaiolllee COOTHOLUICHHE, KOTO-
poe Bceria CylecTBYeT MexAy NpPaKTHYeCKAM NpHMeHe-
HHeM c/J0Ba W MOMBITKOH ero TOUHOro onpenenenus, Pac-
CYXJEHHSI 5TH BO3HMKJIM OTYACTH B Halex[e MOBJIHATb Ha
no3ulMio DilHuITefiHa, HO IIaBHasl HX LleJib COCTOsl1a B TOM,
uyto6bl 0O6paTHTh BHMMAaNHe Ha BO3MOXHOCTb PacCMOTpEHHSH
o6uwux npoGreM TeopuM MO3HaHHs B CBeTe TOr0 ypoka H
Tex 3HaHHI, KOTOpble [ajl0 HaM M3yuyeHHe HOBBIX, HO MO CY-
LIeCTBY NMpOCTHIX (hH3HYECKHX 3aKOHOMePHOCTEH.

Ilpn caenyiomeil BcTpeue ¢ JHHLITEAHOM Ha Cosbgeii-
ckoit koHpepenunn 1930 r. HaWH AWCKYCCHH MPHHSJIH CO-
BCeM JpaMaTuyecknil xapakTep. Mbl BH/eJH, UTO €C/H HA-
3HaueHHe M3MePHTEeJNbLHBIX NMPHOOPOB COCTOHT B TOM, UTOOHI
onpenensiTh NPOCTPAHCTBEHHO-BPeMEHHble PaMKH SBJIEHHI,
TO KOHTDOJIb Hajf OGMeHOM KOJIHYeCTBOM ABHIKEHHs H SHep-
rueil Mexay o6bekTaMH W npHOGOpaMH HCKouaercs. B xa-
yeCTBE BO3PaKeHHs NPOTHUB 3TOH TOUKH 3peHHs DiHITe#H
BBUIBHHYJT JOBOJ, YTO TAKOH KOHTPOJNb SIKOObI BO3MOXEH,
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€CJH TMPUHHUMAaThb BO BHUMaHHe TpeGOBaHUS TEOPHH OTHOCH-
TeJbHOCTH. B wacTHOCTH, o6llas 3aBHCHMOCTb MeXAy 3Hep=-
rueii 1 Macco#l, BeipaKeHHass 3HaMeHUTOl ¢opMyJoll DiH-
wtefiHa '
E=me, (5)
AKOObI MO3BOJISieT H3MEPHTb MOJNHYI0 3HepPruio CHCTeMbl NpPH
NOMOLUM MPOCTOro B3BeIUHBAHUS M, TAKUM 006pa3oM, B MpPHH-
LHne KOHTPOJIMPOBATh IHEPruio, nepeHeceHHyI0 Ha CHCTeMY
3a BpeMs ee B3aHMOJeHCTBHA C aTOMHBIM OGBHEKTOM.
B kauectBe mnomxoasuled [Jsi 3TOTO YCTAaHOBKH JilH-
WTeiiH npeaJoXxua npubop, cxeMa KoToporo HabpocaHa Ha
puc. 7. OH COCTOMT M3 flMKa C OTBEPCTHEM B OJHOH H3

Puc. 7

CTEHOK, NpUYeM OTBEpCTHE MOXKHO OTKPBIBATH HJH 3aKphl-
BaThb 3aTBOPOM, NPHBOAMMBIM B [BHKEeHME IIPH NOMOLLH
4yacoBOrO MeXaHH3Ma, NMOMEIleHHOro BHYTpH smuka. [lyctb
BHayaJie AIHMK CONEPXKHUT H3JyyeHHe, a Yachl OTperyJHpo-
BAaHbl TaK, UTO B ONpeJesieHHbli MOMEHT MX MeXaHu3M' OT-
KpbiBaeT 3aTBOpP Ha oueHb KOPOTKOe BpeMsl. TakuMm ycrpoii-
CTBOM MOXHO Obls0 Obl JOCTHFHYTb TOrO, 4TO B MOMEHT
BpeMeHH, KOTOpbiii Oyner H3BecTeH c JI000ft XKesaeMoi
TOYHOCTbIO, Yepe3 OTBEpPCTHe MpoiJeT OJWH-eIHHCTBEHHBIH
¢oron. Ho, kpome TOro, B3BelInBas sILHK A0 M IOCJE 3TOTO
coObITHSA, Ka3aJjoch Obl, MOXHO H3MepUTb 3Hepruio (oroHa
¢ /moG6oil JKesaeMOoll TOUHOCTBIO — B NMPSIMOM TPOTHBOPEYHH
¢ KBAaHTOBO-ME€XaHHYECKHM COOTHOLUEHHEM HeolpeaesieHHO-
CTH 1JI1 SHEpTrHU H BpPEMEHH. '
_ DTo BO3paxeHHe 03Hauasio cepbe3HHIl BLI3OB M 3acTa-
BWJIO 3aHOBO MpPOAyMarth Bclo mpoGaemy. Pesyabratom
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JMCKYCCHH, BbISICHEHHIO KOTOPOTO JesTeJbHO COJAeHCTBOBAJ H
caM DiiHwmTeilH, Obl1, OJHAKO, TOT BLIBOJ, YTO BO3pa)eHue
HecocToATeNbHO. Ilpu GumxkalilieM pacCMOTPEHHH BbISICHH«

|

Puc. 8

Jach HeoGXONMMOCTb TIaTejlbHee HCCJeN0BaTh CJEACTBHA,
BHITEKAIOLIHE H3 OTOXKAECTBJICHHS MHEPTHOH M TATOTEloUleH
Macchl, MpeANoaaraeMoro B NpHMeHeHHsX ypasHeHus (5).
B uacTHOCTH, HEO6X0AUMO OHJO MNpPHHATbL BO BHHUMaHHe
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3aBHCHMOCTb MEXKAY XOJOM YacoB H HX MOJOXKeHUEeM B noJje
TArOTeHHs, — 3aBHCHMOCTb, XODOLIO H3BECTHYI0 M3 Kpac-
HOTO CMellleHHS JIMHHfI B CNEKTpe COJHIA M CAeAYIOUlyo H3
npuHmuna DfHITeAHa 06 SKBUBaJEHTHOCTH JEHCTBHIl CHJIBI
TSECTH M sBJeHHMH, HaOMiogaeMblX B YCKODEHHHIX CHCTe-
Max orcuera.

Hama pgucKyccHs CKOHLEHTPHPOBaJiacb Ha BO3MOXHO-
cTAX MNpHMeHeHHs: mpuOOpa, COCTaBHOH YaCTbIO KOTOPOro
SIBNSIETCS] yCTaHOBKa, MpesioxeHHas ODinwreiinoM. Takoi
npuGop usobpaxeH Ha puc. 8 B TOM XKe MCeBOpeaNHCTH-
YeCKOM CTMJie, KAK U HEKOTOphlie H3 DHCYHKOB, IpUBeleH-
HeIX pambme, SlmuKk, H306paxKeHHBI B paspese, 4TOGHI
BUAHO G6LIIO ero BHyTpeHHee YCTPOKHCTBO, NOABEHIeH Ha
NPVIKHHHBIX Becax; MNOJOXeHHEe SIHKA MOXKHO MpH NMOMOIIH
CTPeJIKH OTCUMTHIBaTh Ha LIKade, YKpelsieHHOH Ha MOA-
craBKe BecoB. Toria B3pelMBaHHe SILIHKA MOXKHO MPOH3BE-
cTH ¢ J6ol 3alaHHON TOYHOCTbIO AM, yCTaHaBJAHBAas BeCbl
B HYJIEBOM IOJOXEHHH INPH MOMOINM COOTBETCTBYIOLIHX
rapb. Ho neso B ToM, 4TO BCSIKOE ONPEAEAEHHEe 3TOro Moo~
JKeHHs C 3aJaHHOH TOYHOCTbIO Ag BieueT 3a coboll Heonpe-
JleeHHOCTh Ap B 3HaueHHH KOJMYECTBa JIBHUKEHHS SILMHMKa,
npuuem. Ap cBsizano ¢ Ag ypaBHeHueM (3).

ATa HeompeneJeHHOCTh, OYeBHAHO, NOJMKHA ONATH-TaKH
OLITh MEHblle, YyeM ITOJHOe KOJHMYEeCTBO [BHKEHHS, KOTOpoe
MoxkeT OBIThb MNepelaHO moJeM TArMOTeHHs TeJay ¢ Mac-
coit Am, B TeueHue Bcero BpeMeHH T, 3aHSITOrO MPOLECCOM
B3BELINBAHHUs; OTCIOHA ClefyeT

h
bp =5 < Tghm, (6)

rlle g eCTb YCKOpPEHHe CHJb TsAXKecTH. Yem TOouHee BBINOJ-
HeH OTCYeT ¢ 10 yKas3aTesio, TeM NMPOJOJIKHTe/bHee JOIXKHO
GbITb BpeMsl B3BeIIMBaHHsl T, ec/iH HY»KHO MOJNYYHTb 3adaH-
HYI0 TOYHOCTb Am NpH B3BeLIHBaHHM SIIIMKA C COAEPXKH-
MBIM.

C npyro#t ctopoHbl, no olllel TEOPUH OTHOCHTEIbHOCTH
yacel, nepeiBUHYTble B HampaBJIeHHH CHJIbI TATOTEHHS Ha
BEeJHUHHY Ag, M3MeHST CBOM XOA TaKuM 06pasoM, 4To HX
NoKa3aHHe Ha MPOTSIKEHHH MPOMEXYyTKa BpeMeHH T OTKJIO-
HuTcst Ha BequuuHy AT, 3anaHHy10 ypasHeHHEM

AT 1
=785 ™

Iloatomy, cpaBuuBas (6) u (7), Mbl BHIHM, YTO nocne
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B3BeIIMBaHWA HalIH 3HAaHHS HOKa3aHHH 4acoB copepxar
HeonpenaeJIEHHOCTDb
h

ATZ_&_A;['

Bwmecte ¢ (5) aTta ¢opMmysia MPUBOAUT K COOTHOILEHHIO
ATAE > h

B COTJIacCMH C NMPHHUHNOM HeompejeNeHHOCTH. BcaencrBue
sToro ynorpeGaeHue npubopa Kak cpeicTBa s TOYHOTO
H3MEpeHHs IHeprHH ¢oTOHa mnoOMellaeT HaM YCTaHOBUTH
TOYHLI MOMEHT €ro BhlleTa.

dta QUCKYCCHd, TaK sIPKO MOKa3aBllast cmly H mocJseso-
BaTENbHOCTb DEJSTHBHCTCKMX apryMeHTOB, NOAYepKHyJa
eule pa3 HeoGXOJHMOCTb Pa3jiHyaTh, NMPH H3YueHHH aToOM-
HbIX OGBEKTOB, Mexay COGCTBEHHO H3MepHTEJbHbIMH MpH-
GopaMH, CJAYXallUMH [Js1 Onpeje/eHHsi CHCTEMbI OTCUYeTa,
H TEMH 4acTsIMH npu6opa, KOTOphie HYKHO paccMaTpHBaTh
KaK OGBEKTbl MCCJIENOBAHHSA M IPH ONHCAHHUH KOMX HeJb3f
npeHeGperaTh KBaHTOBbIMH 3(dexkramn. Hecmorps Ha
CTOJb yOeIuTebHOE MOATBEpPKAeHNE JOrHYHOCTH U INHPOTh
KBaHTOBO-MeXaHHYeCKOro cnocofa omucaHus, DHHIUTEHH TeM
He MeHee BbIpa3WJ MHe B INOCJAEAYIOLIeM pasroBope CBOe
YYBCTBO HEYAOBJIETBOPEHHOCTH TEM, YTO, KaK eMy Kaxercs,
HaM HeJOcTaeT TaKHX TBePAO YCTAHOBJIEHHBIX NPHHIUNOB
IUJIS OMHMCaHHUSI MPUPOABI, ¢ KOTOPHIMH Bce MOTJM Obl COTJa-
cutbes. Mexomst W3 cBOell TOUKHM 3peHHs, 1 MOT TOJBKO OT-
BETHTb, YTO, 3a[aBIUIKChb lleNbi0 HaBeCTH NOPSIAOK B COBep-
UIeHHO HOBOH oGJiacTH 3HaHHi, MBI eBa JM MOXeM noJa-
ratbcsl Ha Kakue-au6o crapble MPHHIUNBI, XOTS Gbl H OueHb
ob6wmue. EpnHcTBeHHbIM 00f3aTenbHLIM TpeGOBaHHEM fIB-
JseTcsl OTCYTCTBHE JIOTMYEeCKHX NMpPOTHBOpeunil, HO Kak pa3s
B 5TOM OTHOUIEHHH MaTeMaTHYeCKHH amnapaT KBaHTOBOH
MeXaHHKH YIOBJIETBOPSIET CAMBIM KECTKHUM YCJIOBHUSIM.

Conbeiickuii koHrpecc 1930 r. Ob1 mociegHUM cay-
yaeM, Korja B HalIUX JAHUCKYCCHAX ¢ DHHUITEiHOM MUl
MOTJIM BOCIOJIb30BaThCsl NpHCyTCTBHeM JpeHdecra, moxasa-
JOpHBABLIEro Hac K CIOpY H BMECTe C TeM BBLICTYNaBLIero
B KauecTBe mocpennuxka. Ho Hesamoaro no cBoeii Tparuue-
ckoil cMepti B 1933 r. oH roBOpHJ MHe, uTO DHHWTEHAH na-
JIeKo He yJ(OBJIETBOPEH H YTO OH CO CBOWCTBEHHOH eMy Mpo-
HMLATEJNbHOCTbIO TOAMETH] HOBbIe acleKThl CHTyallHH,
YKpenJsiolue ero KpUTHYECKyIo nosuuuio. [elicTBUTENbHO,
JiHIITEAH, McClefys BO3MOXHOCTH NpPHMeHeHHS B3BellH«

80

A



BaloIell yCTaHOBKH, MpHAYMaJa APYryio Npouexypy, KoOTo-
pasi o60oCTpsijla NapafoKchl HAacTONBKO, YTO MX JIOTHUECKO®
paspeuienre Ha MepBblii B3TJIAA He NPEACTaBJAJIOCL BO3-
MOXHBIM (TMpouenypy 3Ty DHHWITeHAH NPHAYMaJ, BIpPOYEM,
uMes B BHIY ApYyrue npHMeHeHHsl, OKa3aBIUHeCs HEBLINOJ-
HuMbiMu). Tak, DiiHwTedH ykas3aj Ha TO, uTO Mocje npen-
BapUTEJbHOrO B3BelUMBaHMA fIIIMKA C YacaMH H Mocjejyio-
uero BhMeTa (cTOHA Bcerfa elle OcTaHeTcs BHIOOP: HJH
NOBTOPUTh NpOLEecC B3BelINBAHUS, HJHM Ke OTKPHITh SIIHK
M CPaBHHTb MOKa3aHWUS yacoB ¢ JaGopaTOpPHOH MIKaJOH
BpeMenH, Takum o6pa3om, Ha 3TOH CTafMH ONBITA MHI elle
MoxeM BbIOpaTh, XOTHM JIH MBI CAeJaTb 3aKJioyeHHe 00
9HepruH (OTOHA HJHM Xe O MOMEHTe BpeMeHH, Korxa ¢o-
TOH MNOKHHYN sAIHUK. He oxa3piBas Kakoro-1u6o BJIHSHHS
Ha (OTOH MeXAy ero BbIJIETOM M3 fllIMKa M ero Nnocjelyio-
IIHM B3aHMOJAEHCTBHEM C HajJeXallHMH H3MepHTeJbHBHIMH
npubopaMu, Mbl MOXKeM ¢JeslaTh TOUHble NPeJCKa3aHHs Uil
O MOMeHTe ero NPHOBLITHS, uAlW e O KOJNHYeCTBe SHEPrHH,
ocBoGOXAeHHON Gaaromaps ero morJaoieHnuo. Ho tak kak,
COrVIacHO KBaHTOBOH MexaHHKe, 3aflaHHe COCTOSIHHS H30JH-
pPOBAaHHOH uacTHUB He MOXKeT COAepKaTb ONXHOBPEMEHHO
BIIOJIHE ONpejesleHHOe COOTBETCTBHE CO IUKaJOH BpeMeHH H
TOuHOe (HKCHPOBaHHe SHEpPruH, TO MOXKeT NOKa3aThCs, YTO
annmapaT KBaHTOBOil MeXaHUKH He JaeT CpeicTB AJs Hal-
JieKauero onMcaHusl JefcTBHTENbHOCTH.

M Ha stor pa3 npoHuuaTeabHbH yM DHHIITeHHA BbLIS-
BUJI OCOOBIfi acmeKkT TOTO MOJIOXEHHS BelleH, C KaKHM Mbl
BCTpeyaeMcs B KBAaHTOBOH TeOPHH, — aclekT, PKO MOKas3bl-
BAIOUIMH, HACKOJbKO Jajiek0O Mbl OTOLIIH OT NPHBBLIYHBIX
06bsiICHeHHH sBJeHui npuponabl. TeM He MeHee s He MOT
COIVIaCHTbCS C TeHJeHLHeHd ero 3aMeyaHHH, Kak OHH MHe
ObiH mepemanbl dpeHdectoM. [lo MoeMy MHeHHIO, ecjH
MBI HMeeM JIOTHYeCKH HenpOTHBODEUHBbIH MaTeMaTHYecKHi
annapar (H3HuecKkoi TEOPHH, TO eAMHCTBEHHbIH cnocob ao-
Ka3aTb ero HeCOCTOSITEJbHOCTb 3aKJI04aeTcs B TOM, YTOOHI
NOKasaTb, YTO €ro CJeJCTBHA pacXoAsATcs C OMNbITOM HJIH
YTO €ro mnpejckKa3aHus He HCHYEPNHIBAIOT TOTO, YTO MOXeT
HaOaloaaTbesl Ha onbiTe. ApryMeHTanus xe JHHIUTEHHa He
NPUBOAMT HH K TOMY, HH K apyromy. B camom Jnene,
Mbl JOJKHBl YSCHHTb cefe, YTO B paciMaTpHBaeMoi
3ajlaye Mbl HMeeM JeJI0 He C OOHOU OmpeleseHHOH 3Kcre-
PHMEHTa/bHONl YCTAaHOBKOH, HO (akTHYeCKH C 08YmMA
B3dHMHO  HCKJIOYAIOWMMH  JAPYyr Jpyra yCTaHOBKaMH.
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B onnoit M3 HHMX Bechl BMmecre C APYrMMH npubopamy, Ha-
npyMep CMNEeKTPOMEeTPOM, CJyXKaT AJs H3yueHHs mnepeHoca
sHepruu (OTOHOM; BO BTOPOH YCTaHOBKe 3aTBOp, peryJH-
pOBaHHHI 1o na6OpaTOpHLIM YacaM, a TaKxe Jpyrue aHa-
JIOTHYHbIe TIPHCIIOCOOJEeHNs], CHHXPOHU3HPOBAHHbIE C 3THMH
yacaMH, CJAyKaT AJs TOro, YTOGbl H3MEPSATh BpeMs, HYXKHOe
¢dotony, uTo6bl NPOATH NaHHLIN OTPe30K NyTH. B oboux cay-
yasix cjaejyeT OXuAaTh (KaK 3TO NMPHHUMaJ U DIHWTENH),
yto Habawopaaemble 3¢dekTs OyAyT BIOJHE COOTBETCTBO-
BaTh NMpeACcKa3aHHIM TEOPHH.

dra 3amaya BHOBb nojauepKHBaeT HeoOXOAMMOCThL pac-
CMaTpPHBaThb B8C0 3JKCMEPHMEHTAaJbHYI0 YCTaHOBKY, TOYHast
cneuM¢uKauus KOTOPOH CyHlecTBeHHa HJsl BO3MOKHOCTH
O/IHO3HAYHOTO MpHUMeHeHHs alnapaTa KBaHTOBOH MeXaHHKH.
[TonyTHO MOKHO K 3TOMY A00aBMTb, YTO NapajoOKChl Ta-
KOTO 3Ke pOfa, KaK pacCMOTpeHHble DHHIITeHHOM, BO3HU-
KaloT W B TaKUX NPOCTHIX YCTAaHOBKAaX, KaK NOKa3aHHas Ha
puc. 5. Beab nocse mpenBapHTeNbHOrO H3MepeHHsS! KoJiuye-
CTBa JABHKEHHUS] 3KpaHa HaM elle INpPeJOCTaBJ/JeH B IpPHH-
uune BbI6OP, XOTHM JM MBI NOCAe NPOX0oJa 3JeKTPOHa HJH
(oToHA CKBO3b UlesIb IOBTOPHTb H3MepeHHe KOJHUecTBa
OBUXKEHHS HJH K€ Mbl XOTHM OIIpeJeNHTb NOJOXKeHHe
9KkpaHa. B 3aBHcMMOCTH OT TOro, 4to Mbl BbiGepeM, MbI
CMOXeM JesaTh IpefcKa3aHusi OTHOCHTE/bHO TeX HJM HHBLIX
nocjaenyiouux HabmaoaeHuil. 3aMeTuM 37ecCh elHe, YTo s
a¢eKToB, KOTOpble MOXHO Habs0HAaTb NPH NOMOILH He-
KOTOpPOH oOmpenesNeHHOH 3KCIepHMEHTaJbHOH  yCTAHOBKH,
oueBHAHO, Gyaer Ge3pa3sUyHO, YCTAHOBJEHH! JH MJAHBI NO-
CcTpoeHHus1 npuOOPOB MJIH MaHUNY/JIUPOBAHUS C HHUMHU 3apa-
Hee HJIM e Mbl NPEANOYHTaeM OTJOXKHTb OKOHYaTeJbHOE
COCTaBJIeHHe 3THX INJ/aHOB A0 Oosiee NO3JHEr0 MOMEHTA,
KOTZa uacTuua yxe Gyger Ha NyTH OT OxHoOro npuéopa
K LpYromy.

B KBaHTOBO-MeXaHM4ECKOM ONHMCAaHHM Hawa CcBo6oAa
KOHCTPYHPOBATh 3KCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M MaHH-
NyJHPOBaTh C HEl0 HAaXOAHT CBOe HajJjexalllee BblpaxKeHHe
B BO3MOXHOCTH BHIOHPATh KJAacCHYeCKHe MapaMeTphl, BBO-
JUMBle B paccCMOTPeHHe MPH BCSIKOM TNOCJe[0BaTeIbHOM
npuMeHedHn  ¢opmansHOoro ammaparta. JleficTBHTeNbHO,
B 3TOM OTHOIIEHUH KBaHTOBasi MeXaHWKa OOHapyXKHBaeT
COOTBETCTBHE C IOJIOXKEeHHeM Bellleil B KlacCHYECKOH (H3HKe,
IpHYeM 3TO COOTBETCTBHe HACTQJIBKG MOJHO, HACKOJbKO

82




3TOr0 MOXKHO OXKHIATbh, €CJIM HMeTb B BHAY HeJeJHMOCTb
KBAHTOBHIX siBJeHuil. BriaBuHyThle DHHIUTEHHOM BO3paxe-
HHst H COMHEHHs ChIrpajy OCOGEHHO MOJIe3HYI0 POJb B BHISIC-
HEHHM HMEHHO 3TOro OGCTOSITeNbCTBA, M TeM CAMbIM OHH
W Ha 3TOT Pa3 MOCJHYKHUJIU KeJaHHbIM TOJNYKOM K HCCJeNo-
BaHMIO CaMoOro cyllecTBa jeJa.

Cnenyromuit Coabselickuit konrpecc (1933 r.) 6bu1 no-
cBAlled NpoGieMaM CTPOEHHS H CBOHCTB aTOMHBIX sfep.
B srtoit o6aacTH Kak pa3 B TO BpeMsl ObIIH JAOCTHTHYTHI
GoJibiMe ycrmexH Kak Osarofapsi SKCNepUMEHTaJbHbIM OT-
KPHITHSIM, Tak M 6GJarogapsi HOBBIM NJIOHOTBOPHBLIM NpHMe-
HEeHHSIM KBaHTOBOH MeXxaHUKH. B cBs3M ¢ 31MM exBsa JH
HyXXHO HamoMMHaTb, YTO HOBble AaHHbIe, NOJy4yeHHble Osa-
rogapst H3yueHHI0 HCKYCCTBEHHOTO NMpeBpalleHus sjiep, AaJjH
caMoe npsiMoe MOATBep:KAeHHe (YHAAMEHTAaJLHOMY 3aKOHY
JiiHiuTefina 06 5KBHBAJIEeHTHOCTH Macchl H 3HEPTHH; 3TOMY
3aKOHY CyXJeHO OblJo OKa3aThecs Bce Gosiee H GoJiee BaxK-
HbIM DYKOBOISIIHM HayaJoM B $JAePHHIX HCCJAEOBaHHUSIX.
VnomsaHeM 3Jecb TaK¥Ke, 4TO MHTYMTHBHas Jaorajgka OiiH-
lTeHHa O TEeCHOH 3aBUCHUMOCTH MeXJAy 3aKOHOM paauo-
2KTUBHBLIX IpeBpalleHHii M BepOATHOCTHBLIMH IIpaBHJIAMH,
KOTOPHIM MOJAYMHEHbl MHAHBHUAYAJbHBIE H3JydaTesbHble 3(-
¢dekTol (CM. BbliE, CTP. 55), Obl1a MOATBEPKAeHA KBAHTOBO=
MeXaHHYeCKHM OOBbsiCHEHHeM CIIOHTAHHOTo pacnaja fjpa.
JleficTBUTE/IPHO, MBI HMeeM 3[eCb THNHMYHBIH NpPHMEp CTa-
THCTHYECKOTO cnocoGa ONMHCaHHS, W JONOJHHTENbHOEe OTHO-
LIeHHE MEeXJYy COXpaHeHHeM 3HepTHM M KOJIMYecTBa JABHKe-
HUsl, C OAHOH CTOPOHBI, M JIOKaJu3allMeli BO BpeMeHH U
B INpPOCTpPaHCTBe — C JAPYroil, pPe3KOo BLICTYNAaeT Hapyxy
B M3BECTHOM IapaJoKce O MPOHHKHOBEHHH YACTHIE CKBO3b
[I0TeHIHaJbHble 6apbephl.

Cam J#iHWITellH He NPHCYTCTBOBAJ Ha 3TOM KOHrpecce,
KOTOpbIHl MPOMCXOAHJ B 3M0XY, OMpPAdueRHYIO TparH4yecKHM
pa3BUTHEM COGHITHII B TNOJHTHYECKOM MHpe; 3THM COObI-
THSIM CYXIeHO ObIO TaK CHJbHO MOBJHATH M Ha JIHYHYIO
cyan6y DiHmTeiiHa H clesaTh HOUIy, B34TyI0O HM Ha ce6s
Ha cayxG6e uenOBeuecTBY, elle Tsaxenee. 3a HECKOJbKO
MecsieB Mepef TeM si Bce JKe BCTPeTH] JDHHIUTeHHa; 3TO
6bl10 Mpu MoeM ToceuleHnH [IpuHCTOHA, rie OH TOraa Gbla
rocreM B TOJBKO 4TO OCHOBaHHOM HMHcTtuTyTe ycoBepuieH-
crBoBanusa (Institute for Advanced Study), nocrosHHbIM
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YJEeHOM KOTOPOro OH BCKOpe cras. IIpH 3TOM MOCEIeHHH
i WMeJ cJaydyail ellle pa3 NOrOBOPDHTb C HMM O BONpocax
aToMHOil (U3UKH, NPUMBIKAIOIUHX K TEOPHM MO3HaHHS, HO
pasjHuus B HaleM MOAXOfe M B HalleM cnocobGe BhIpaxe-
HHMSl Mblcsieli Bce ellle NpPensTCTBOBAJM B3aUMHOMY [OHH-
MaHuo. J1o cux mop B ONMHCAHHBIX 31eCh AUCKYCCHSIX MpH-
HUMaJH yyacTHe CPaBHHTEJLHO HEeMHOTHE, HO BCKOpe KpH-
THYeckast no3ulus diiHwTefiHa (K KOTOPOH NMpHCOeIMHHCS
Pl nPYrHX (PH3HKOB), 3aHATasi UM IO OTHOLIEHHIO K BO3-
3peHHsIM, NPHHSATHIM B KBAHTOBOH MexaHHKe, CTaja H3Be-
cTHa OoJee IIHPOKHM KpyraM Gmaromaps craTtbe [11],
onyonukoeanHot B 1935 r. JfHwreiinoMm, IlomoabckuM
u Posenom nop 3arnaBueM «MOXKHO JIH CYHTATh, YTO KBaH-
TOBO-MeXaHHYeCKOe OnucaHue (H3HUECKOH peasNbHOCTH
aBagercss nonHeiM?» («Can quantum-mechanical descrip-
lion of physical reality be considered complete?»).
AprymeHTauus stoii paGoTHl 3HXKIeTcss Ha KpPHTCPHH,
KOTOPHIH aBTOpHl (POPMYJIUPYIOT CJenyowuM o6Gpa3oMm:
«Ecan Mbl MoxeM, Ge3 Kakoro Gel TO HH OblJIO BO3MYIle«
HUs CHCTEMBI, NPeACKa3aTh C HOCTOBEPHOCTbIO (T. €. C Be-
pPOSITHOCTLIO, PAaBHOH eIMHHIlE) 3HaueHHEe HEKOTOpoi (GHU3H-
YeCKOH BeJHMYHHBl, TO CYLIECTBYeT 3JEMeHT (U3HYecKoi
peaslbHOCTH, COOTBETCTBYIOLIMH 3TOH (DH3HUECKOH Besn«
unHe». ABTODH NMPHMEHSIOT NaBaeMoe aNnapaToM KBaHTO-
BOH MEXaHHKH MNpeJCTaBJeHHe COCTOSIHHSI CHCTEMbl K TOMY
clyyalo, KOTAa CHCTeMa COCTOMT M3 ABYX uYacTell, B3aHMO-
JeACTBOBABIUNX B TeyeHHe KOPOTKOTO I[IPOMEXKYTKa Bpe«
menu. ITyreM usdmHoro aHanu3a cJeiCTBHUIl, BHITEKAIOUHX
H3 TaKOro MNpeAnosoxKeHHs, aBTOPHI MOKAa3blBAIOT CJENYIO-
mwee. CyLIeCTBYIOT TakHe BeJNMYHHBI, YTO HMX 3HAueHHs He
MOTYT GHITb ONHOBPEMEHHO (DPMKCHPOBAHLI B IPeJCTaBJEeHHH
CIHOH M3 MojcHCTeM, HO TeM He MeHee MOTYT GhITh Npej-
(XasaHbl nocje H3MepeHHsl Hax Apyroi mnoxpchcremoi. Ha
OCHOBaHHMH CBOET0 KPHUTEPHs aBTOPHI NMPHXOMAT TOTAA K 3a-
KJIIOUEHHIO, UYTO «KBAHTOBasi MeXaHHKa He MAaeT MOJIHOTrO
onycaHust (GHU3HYECKOH peanbHOCTH», U BHIpAXKaloT CBOe
yOexxieHHe B TOM, YTO HOJXKHO GbITh BO3MOXKHBLIM GoJee
COOTBETCTByIOLIee JEHCTBUTEJIbHOCTH ONHCaHUe SIBJICHHH.
Bnaronapsa cBoeit sicHocTH u, Kasanaoch Obl, 6Ge3ynpeuHoil
aprymeHTauun pat6ora DiiHwrTeliHa, ITogonnckoro u Posena
Bbi3BaJila BOJIHeHMe cpefad (H3UKOB H cbirpana .60JblIyio
[0JIb B IHCKYCCcHH 00 001eduyocopckix BOnpocax (hH3HKH.
HecomHenno, cnop nger 06 oueHb TOHKMX BOMpOCAax, H OH
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OuYeHb MOAXOAMT AJis TOro, uToOn 06paTHTL BHHMaHHe, Ha-
CKOJIbKO B KBAHTOBOH MeXaHHKe Mbl CTOHM JAaJieKo 3a Ipe-
fgeJaMH NPUMEHUMOCTH HarJsiAHuX KapTHH. OJHAaKO MOXHO
y6enuThes, uTO MBI HMeeM 3fech Jes0 ¢ npobaeMaMy TOYHO
TaKOTO € pojia, KaKue BbIABHraJd OHHIITEHH Ha TPEeXHHX
nMcKyccusix. B cratbe, ony6/MKOBaHHOH HECKOJbLKO Mecs-
neB cnycts [12], g nonbiTancs moka3aTh, UTO C TOUKH 3DEHHS
JOTIOJIHUTEIbHOCTH KaKyUIHecss NPOTHBOPEYHs COBEPUIEHHO
ycTpaHsioTces. Xon paccyKIeHHH Obll B OCHOBHOM TOT Xe,
KakK M Ha mpeiblAyliHX CTpaHHLAX; HO CTPeMJieHHe HaloM-
HUTb TOTJallHHE CMOPHl MYCTh MOCJHYKHT H3BHHEHHEM TOMY,
YTO 51 MpHBeAy 37ecb HEKOTOpble OTPHIBKH M3 MOEll CTaThbH.

ITocsie H370KeHHS BHLIBOLOB, K KOTOPHIM NpPHILIM JiiH-
wreitd, ITogonbckuit ¥ Po3eH Ha OCHOBaHHH CBOEro KpHTe-
pus, g nucalg:

«OnHako Takoro poxa aprymeHTalusi eaBa JIH TOAMTCHA
I Toro, yTo6bl MOJOPBATh HaJAeXKHOCTb KBAaHTOBO-MeXaHH-
YeCcKOro ONMCaHHWs, OCHOBAaHHOrO Ha CTPOHHOH MaTeMaTH-
YyecKO TeOpHH, KOTOpasi aBTOMaTHYECKH OXBaThIBaeT BCE
clyyan H3MepeHusi, NonoGHble ykazanHomy. Kaxyieecst
NPOTHBOpEYHEe Ha CAMOM Jjesle BCKPLIBAET TOJIBKO CYyLUeCT-
BEHHYI0 HENPHTOJHOCTH OOBIYHOH TOUKHM 3pPEHHs HaTypasb-
HOiT (unocoduM A ONHCcaHHs (H3UYECKHX ABJIEHHil TOTO
THNA, ¢ KOTOPbIM Mbl HMeeM feJo B KBaHTOBOH MeXaHHKe.
B caMom jese, KOHEUHOCTb B3aMMOJEHCTBHSI MeX1y 00DbekK-
TOM H H3MepHTeJbHHIM MpHGOpOM, OOYyCJOBJEHHAs €aMHM
CyllecTBOBaHHEM KBaHTa MeHCTBH#, BJeueT 3a Co6oil —
BCJEACTBHE HEBO3MOXKHOCTH KOHTPOJIHpOBaTb 0OpaTHOe
geficTBHe 00beKTa Ha H3MepHTeNbHbIN mprbop (a 3ta He-
BO3MOXKHOCTb GyleT HenmpeMeHHO HMeTh MeCTO, €CJIH TOJbKO
npu6op YNOBJETBOPsieT CBOEMY Ha3HaueHHIO) — HeOGXOMH-
MOCTb OKOHYaTeJIbHOTO OTKa3a OT KJaCCHYEeCKOro Hpeana
IPHUMHHOCTH H pajMKaJbHbIH NepecMOTp HalIHX B3rJsAJ0B
Ha npoG/ieMy Qu3uueckOH peanbHOCTH. Kak Mbl yBHIUM
HHUXKe, BCAKHH KpHTEpHil peaJibHOCTH, MOAOOHBIA mNpenJo-
JKEHHOMY YMOMSIHYTHIMH aBTOpaMH, GyneT — Kakoil Obl
OCTOPOKHON HH Kasajlacb ero (popMyJHpOBKa— coaep-
}KaTb CYIIECTBEHHYI0 HEONHO3HAYHOCTb, €CJH Mbl CTaHeM
ero MNpUMeHATh K NeHCTBUTENBbHHIM TpoGJeMaM, KOTOphle
Hac 3[leCb MHTEpecyloT».

[To oTHOWeHHIO K YacTHOH npoGJeMe, pPacCMOTPEHHOH
Sitnmreiinom, ITogonbckum U Po3eHoM, s MOKasaJs 3aTeM,
YyTO, MPUMeEHssl annapaT KBaHTOBOH MeXaHHKH K NpeAcTaB-
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JIEHHWIO COCTOAHHSI CHCTeMBl M3 [BYX B3aMMOJEHCTBYIOLIMX
JApYyr ¢ IPYyroM aTOMHBIX OGBEKTOB, Mbl MPHXOAMM K BHIBO-
JaM, KOTOpble BIIOJIHE COOTBETCTBYIOT T€M MNpPOCTHIM apry-
MeHTaM, KakHe Obl1M NpPHBENEHH BHILIE B CBA3H C JHCKYC-
cuell 06 3KCNepHMEHTaJbHBIX YCTAHOBKAaX, NPHTOAHBIX A/
H3yueHHs JAOMNOJHHUTENbHLIX siBJeHHi. M3BecTHo, uTO BCS-
Kasi napa ¢ M p KaHOHHUYECKH COMPSKEHHBIX MepeMeHHBIX
(xoopanHAT M MMNYJAbCOB) NOAYMHEHA NPABHJY HEKOMMY-
TaTHBHOrO YMHOXEHMs, BblpaxkeHHoMmy cdopmyJtoit (2), Tak
YTO NepeMeHHble 3TOH INapsl MOTYT ObITh (HKCHPOBAHBI
JIHIIb CO B3aMMHON HeomnpeneseHHOCTbIO, JaBaeMoii dopmy-
Jgoil (3). Tem He MeHee pa3HOCTb ¢;— ¢ MeXKay MPO-
CTPaHCTBEHHHIMH KOOPJAWHATAMH [IBYX COCTaBHBIX uacTeil CH-
creMbl OyleT KOMMYTHPOBAaTb C CYMMO#H py + p; COOTBeT-
CTBYIOLMX KOMIIOHEHT KOJHYEeCTBA [BHMKEHHWs; 3TO NPSMO
cieyeT H3 KOMMYTAaTHBHOCTH ¢ € P U g2 ¢ pi. IlosTomy
B CJIOXKHOH CHCTeMe MOXKHO TOYHO (DHKCHpOBAThb Kak
g1—qs, TaK H p;+ Py, M, CJAENOBATENbHO, [J TaKoro
COCTOSTHHSI CHCTEMBbI MOXKHO IpeJCKa3blBaTh 3HAUEHHS ()
HJIH p;, €CJH gp HIH COOTBETCTBEHHO po OMpEeNe/eHbl MNpsi-
MBIMH H3MepeHHsMH. Depsi B KauecTBe o6eHx uacTedl CH-
CTeMbl 4YacTHLy M AxHadparmy (kKak Ha puc. 5), BHAHO, 4TO
BO3MOKHOCTH OHpeJleJIeHHS] COCTOSIHMSl 4YacTHUUBI NIpH TMoO-
MOWY H3MepeHHA Haj AMadparMoil B TOUHOCTH COOTBET-
CTBYIOT CHTYyallWH, OMHCAHHON Ha cTp. 71 M paccMOTpeHHOI
Jasnpiie, Ha crp. 82. Tam Gewlo ykasano, uTo mocje Mpo-
XO0XJ€eHHsl 4YacTHUbl CKBO3b JAHMadparmMy y Hac ocraercs,
B NpUHUHXIE, CBOGOAHBLIH BBIGOP: MBI MOXEM H3MepsiTh MO-
JIOKeHHe auadparMbl HJIH Ke ee KOJHYECTBO ABHKEHHs, H
B Ka)JOM H3 3THX CJyuaeB Mbl MOXKEM J[eJaTb COOTBET-
CTBYIOLLIHE MPeACKa3aHUs O NOcJeNyIOMUX HAaGMoAeHusIX Ha
yacTHled. Kak Mbl ye HeOIHOKPAaTHO NOAYEPKHBAJH, Ca-
MOe BaxHOe 3JeCb TO, YTO TaKHe H3MepeHUs TpeOyIOT
B3aHMHO MCKJIOYAIOIIHX 3IKCNEepHUMEHTAaJNbHBIX YCTaHOBOK.

Paccyxpenns Halleli cTaTbH Pe3lOMHPOBAHBI B CJENYIO-
LieM ee OTpbiBKe:

«C Hame# TOYKM 3PeHHS,, Mbl BHAUM Teneph, 4T0 Gop-
MYJHPOBKa  BBHILIEYNIOMSIHYTOTO  KpPHTepiusi  (H3HUECKOH
peajbHOCTH, npeasoxKeHHoro JDitHwTeldHOM, [TogoNbCKUM M
Posenom, comepXHT ABYCMBICJEHHOCTh B BhIpaKeHuH ,,6e3
Kakoro Obl TO HH ObLIO BO3MYylIeHHst cHcTeMb“. Pasy-
MeeTcsl, B cjyyae, nOAOGHOM TOJNBLKO YTO PacCMOTPEHHOMY,
HeT peyH O TOM, 4TOObl B TeueHHe MOCJeJHEro KPHTHUECKOro
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sTana npolecca U3MepeHHs H3yuaemas CHCTeMa MNoaBepra-
Jach KakoMy-mH60 MexaHHueckoMy Bo3mymlenuio. Ho u Ha
5TOM 9Tale peub HAET IO CYLIeCTBY O BO3MYyIIeHHH
8 CMbLCAe BAUSHUA HQ Camble YCA08US, onpedensroujue g03-
MoxcHble Tuner npedckadanuli 6ydyujeeo nosedenus Cu-
cremo. Tak Kak 9TH YCJOBHSi COCTaBJISIOT CYUIeCTBEHHBIH
5JeMEeHT ONHCAHHS BCAKOrO SIBJEeHHs, K KOTOPOMY MOXHO
NPHMEHsATh TePMHH ,,pH3HUecKasi peajbHOCTb, TO MBI BH-
JUIM, YTO apryMeHTalusi YNOMSIHYTHIX aBTOPOB He ONpaBibl-
BaeT HX 3aKJIOuUeHHs O TOM, YTO KBAHTOBO-MeXaHHUecKoe
onMCaHHe CyLleCTBeHHO HemoJHo. HanpoTuB Toro, Kak Bbl-
TeKaeT M3 HalIMX NpPeAbIAYLIHX pacCyXJeHHH, oMucaHue Mo-
eT OBITb 0XapaKTepH30BaHO KaK pasyMHOe HCNOJIb30BaHHE
BCEX BO3MOIKHOCTell OJHO3HAUHOrO TOJIKOBAHHs H3MepEeHHH,
COBMECTHMOTO C XapaKTepHbIM 1Jisi KBaHTOBBIX sIBJIEHHHl KO-
HeuHbIM M He NMOAAAIOLIMMCS YyyeTy B3aHMOMeEHCTBHeM Me-
Ay OOBEKTOM M H3MepHTeJbHBIMH npuGopamu. B camom
jaeJie, TOAbLKO B3aHMHOE HCKJIOUeHHe BCAKHX JABYX IKCNEpH-
MeHTaJbHBIX MaHUMyJsAlLMi, KOTOpble MO3BOJMMIAM Obl HaTh
OJIHO3HAYHOE OMNpefesieHHe JBYX B3aMMHO NONOJIHHUTEJbHBIX
(uU3HYECKHX BEJNHYMH, — TOJbKO 3TO B3aWHMHOe HCKJIOYEeHHE
H ocBOOOXKJaeT MeCTO Ui HOBHIX (PH3MUYECKHX 3aKOHOB,
COBMeCTHOE CYIeCTBOBAHHE KOTOPHIX MOTIJIO Gbl, Ha NMEPBHIA
B3IISifl, T0Ka3aThCsl MPOTHBOPEYAlUHM OCHOBHBIM NPHHIH-
naM MOCTPOeHus1 HaykH. VIMeHHO 3Ty COBeplIEeHHO HOBYIO
CHTYalLHIO B OTHOLIGHHH OMHCAHUSI (HH3NUYECKHX ABJEHHH Mb
W TNbITaJHCh XaPaKTePH30BaThb TEPMHHOM OJONOAHUTENb-
HOCTb>.

[MepeunThiBast Telepb 3TH CTPOKH, s1 TJIyGOKO CO3HAIO
HEeY1OBJIETBOPUTENLHOCTb B HEYKJIOKeCTb BbIpaxKeHHs: MOHX
MbICJIeH H UYBCTBYIO, UYTO 3TH HEJOCTaTKH H3/10XKeHHUs
KOJIKHBl ObIJIM CHJAbHO 3aTPYAHHTL NMOHHMaHHE Xoxa MOMX
paccyxpenuil. Mos apryMeHTauuss MMeJsa Lelbio BbiSBHTH
HEeOAHO3HAYHOCTb, NPHCYLLYIO BCAKOH TONBITKE MNPHMHCATH
onpejeseHHble (uanyeckue aTpuOyTel 06bEKTaM B TeX CIy-
yaax, KOrfga MMeeM JeJo C sBJeHHSIMM, He JONYCKaloLHMH
PEe3KOro pasrpaHHyeHHs MeXXAy NOBefeHHEM OOGDBeKTOB ca-
MHX 1o cefe M MX B3aHMOJEHCTBHEM C H3MePHUTEeJbHBIMH
npu6opamu. 1 Haneioch, OHAKO, UTO HacToOsflllee H3J0Ke-
JiHe MMEBLUIHX MeCTO B MPOUIIOM AHCKYCCHil ¢ DHHLITEHHOM,
CTOJIb CHJBHO CMOCOOCTBOBABIIMX HALIEMY O3HAKOMJEHHIO
¢ NoJIOXKEeHHeM Belllell B aTOMHOI ¢U3HKe, CMOXKeT 1aTh 60-
Jee fCHOE NPeNCTABJEHHE O TOM, HACKOJbKO HEOOXOMHM,
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B LeJIX BOCCTAHOBJICHHS JIOTHUECKOT'O0 MOpsSAKa B 3TOH 06-
JIaCTH 3HaHWH, PaAuKa/bHBIA MepecMOTP OCHOBHBIX MPHHIIU-
NoB OOBSCHEHHS (DU3HUECKHX SIBJEHUH.

TornawHue BO33peHus camoro 2HHWITeHHAa H3JOMKEHH
HM B cTaTbe «PH3HUKa U peasNbHOCTbY, NosBUBILEca B 1936 T.
B XypHaje PpaHKIMHOBCKOro MHcTHTyTa [13]. DitHwTeitn
HauuHaeT ¢ Ype3BLIYAHHO SICHOrO M3J/I0XKEHHUSl NMOCTENeHHOro
passBuTHs (yHIaMeHTaJbHBIX MPHHIUIIOB B TEOpPHSAX KJac-
CHYECKO# (PH3MKM M HX OTHOLIeHHs K npobJjeMe (pu3HUecKOi
peasbHOCTH. DHHLITEAH CTOMT 3/1ech Ha TOH TOYKe 3peHHs,
4YTO annapaT KBaHTOBOH MeXaHHKH MHOJKeH paccMaTpH-
BaTbesl JIMIUb KaK CPeACTBO AJis ONHCaHHs cpeqHero no-
BefeHns GOJbIIOTO yHcsaa aTOMHbIX cHcreM. CBoe OTHolle-
HHe K yOeXXJeHHIO, COTJIaCHO KOTOPOMY STOT annapar JaeT
BO3MOXHOCTb HCUEPNBLIBAIOILEr0 OMUCAHUST 3JIeMEHTapHbIX
(nHOMBHAyaNbHBIX) SBMEHHH, DHHWTEHH BHIpaXaeT B Cle-
nyouux caosax: «Takoe y6exaeHue, 63 COMHeHHsI, JIOTH-
YeCKH BO3MOXKHO H He MPHBOAHT K NMPOTHBOPEUHSIM; OfHAKO
OHO TaK MPOTHBHO MOEMYy HayuHOMY uyThbiO, UTO S He MOTY
OTKa3aThCAa OT IIOMCKOB GoJiee COBepLIEHHOH CHCTEMBI MO-
HATHIT>.

Ho, naxe ecnu He cuMTaTh TaKylo TOUKY 3peHHs 3KCTpa-
BaraHTHOM, HYXXHO BCe )Ke NMOMHHTb, YTO OHa O3Hayaer OT-
pHLaHWE BCell H3/I0XKeHHOH BbIllle apryMeHTalluH, LeJblo
KOTOPOH OblJI0 MOKa3aTh, YTO B KBAHTOBOH MeEXaHHKE Mbl
HMeeM JieJlo He C NMPOM3BOJBHBIM OTKa30M OT feTajbHOro
aHa/luW3a aTOMHBIX SBJIEHHH, HO C NMPH3HAHHEM TOro, 4TO
TaKoll aHaJH3 ApuHyunuasbro Uckmouaercss, CBoiicTBeHHas
KBaHTOBLIM 3((eKTaM HeleJHMOCTb CTAaBHT HaC B OTHOIUe-
HH{ MOHMMAaHHs DPe3yJbTaTOB OINbITA, IPOBEJEHHOTO B TOUHO
onpeJieJieHHBIX YCJOBHSX, Nepel HOBOW CHTyalwuel, He Mpe-
AYCMOTDEHHOH KJacCHuecKOH (H3UKOH W He COBMECTHMOIi
¢ OOBIYHBIMH NpPeACTaBJEHHUSIMH, NPHUCNOCOGNEHHBIMH sl
Toro, yroObl pa3bHUpaTbCsd B ONLITAX OOBIYHOTO THMA.
HimMenHo B 3TOM OTHOIUEHHH MPHILJIOCH NMEPECMOTPETb B pe-
3yJibTare pa3BHTHs KBAHTOBOI TEOPUH OCHOBaHHS JJis1 NpHU-
MeHeHHsl npocTedluuX NOHATHH, U 3TOT NePecMOTP COCTABHII
JanbHeiN{i war B TOM pa3BUTHH TEOPHH, KOTOpOe Haua-
JIOCh C CO3JaHHSI TEOPHUH OTHOCHUTEJBHOCTH M KOTOpPOe TakK
XapakTepHO 1Js1 COBpPeMEHHOIl HayKH.

B nochenywoline roasl TEeMH CTOPOHAMHM CHTyalUH
B aTOMHOH (H3HKe, KOTOpble MPHMBIKAIOT K (PHIOCOPCKUM
BONpocaM, Haya/JdH HHTepecoBaTbcs Bce OoJiee LINPOKHE
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Kpyru; ¢uiocodcKHe BONPOCH AMCKYTHPOBAJIHCh, B HaCTHO-
cTH, Ha BTOpOM MeXAyHapoOAHOM KOHrpecce €IHHCTBA
Hayku B Hione 1936 r. B Konenrarene. B noknane [14], cne-
JIAHHOM MHOIO [0 3TOMY IOBOAY, fi NbITaJICs Mpexje BCEro
NOAYEPKHYTh aHaJOTHIO B TEOPETHKO-NO3HABaTeJbHOM OT-
HOLIEHHH MeXKJ1y OrpaHHYeHHsIMHM, Ha/jaraeMblMH Ha TMpH-
YWHHBIH cnoco6 OMHCaHHS B aTOMHOH (M3MKe, W TeM I0JO-
JEeHHeM, C KOTOPHIM MBI BCTpedaeMmcst B APYTHX 0GaacTsix.
O/HOH M3 TJIaBHLIX lieslei TAKHX CPaBHeHHi OblIO NpPHBJEYDb
BHUMaHHe K TOMY, 4TO BO MHOTHX 06JlacTsiXx 3HaHHs, NMpen-
CTaBJAIOIWMX OOGIIMH HHTEepec, BO3HHKAIOT Te Xe IO cylle-
CTBy npo6JieMbl, KaKk ¥ B KBaHTOBOH MeXaHHKe; TeM CaMbIM
sl CTpeMHJicsl CBsA3aThb € Oojiee MNPHBLIYHBIMH MOHATHAMH
TOT Ha MepBBIH B34 CTPAHHBIH CNOCO0 BHIpaXKeHHU, KakoH
(U3UKH BHIHYXKJeHH ObIH pa3paboTaTh, YTOOH! CIIPABHTHCH
CO CBOMMH TPYIHOCTSIMH.

Hapany c ncuxosorueit, rae spko NpoABAAOTCA cBOfl-
¢TBa JIOMIOJIHHTEJbHOCTH, O ueM s yxe rosopua (ctp. 76),
ApHMephl TAKHX COOTHOLUEHHH MOXHO HaHTH H B GUHOJIOTHH,
B 4AacTHOCTH NPH CPaBHeHMH MeX]y MeXaHHCTHYeCKHM H
BHTAJIMCTHUYECKHM BO33peHHsiMH. [locsiefnuii BONpoc H ero
cB3b ¢ npoGJemoii HaGMofeH s GblIH HECKONLKO JIET TOMY
Ha3aj NpeJIMeTOM peuH, MpoH3HeceHHOH MHoio Ha Bropom
MeXAyHapOJHOM KOHrpecce MO CBeTOTepanu¥ B 1932 r.
B Konenrarese [15]. B 370t peun, Mexxay npounM, OblJIO yKa-
3aHO, 4TO Jae NMCHXOMH3MYECKIi MmapaJjennsM B ¢opme,
nanHo#l Jlei6uuumem u CnuHO30H, pPas/IBHHYJ CBOM paMKH
6Jarofapsi pa3sBUTHIO aTOMHOH (HM3HKH, KOTOpas BbIHYX-
jpaet Hac B npoGJeMe sSBJIeHHH 3aHsTb MO3HLHIO, Hamo-
MHHAIOUIYI0O MYIphIil 3aBeT NPeBHHX: B MNOHCKAax rapMOHHMH
B JKH3HM HHKOrAa He 3a6biBaTh, YTO B ApaMe ObITHS Mbl
AB/AsieMCs] OJIHOBPEMEHHO M aKTepaMH H 3pHTeJsMH.

BbicKa3biBaHHs TAaKOro poja MOTIJIH, KOHEYHO, BbI3BaTh
y MHOTMX Breuar/leHHe HEKOero MHCTHIN3Ma, 4yXJ0ro
JyXy HayKH; no3toMy s nomeitasncs B 1936 r. na ynomsuy-
TOM Bhille Che3le YCTPaHHTb TAaKOro pona HelopasyMeHHs
M Da3bACHUTb, UTO peyb MJAET eJHHCTBEHHO O TOM, YTOGbI
NOMBITAThCsl BBISICHUTb AJIS KaXaoil o6jacTu 3HaHUil ycJo-
BHA [JI51 aHa/i3a ¥ CHHTe3a JaHHBIX, NOJIyYaeMblX H3 ONLITA.
U Bce-Takn 1 6010Ch, YTO B 3TOM OTHOLIEHMM MHE HE CJHII-
KOM MOCUacTIHBHJIOCL M eiBa JHM ynajoch YOeiHTb MOMX
cnywarteneil: Belb A/ HMX TOT (akKT, YTO PacXOXIeHHE
BO MHeHHsix Ha6JioJaercs Aaxe cpeid (pU3HKOB, yxe CaM No
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cebe ecTeCTBEHHO 34CTaB/sieT COMHEBaTbC B HeOOXOAUMO-
CTH CTOJIb NaJIeKO HAYLIero OTKas3a OT NPHBBIUHBIX TPeGo=
BaHHil, NpeNbAB/ISEMbIX K OObACHEHHIO SBJAEHHH NPHPOABL.
H, B yacTHOCTH, BO BpeMsl QUCKYCCHH ¢ DHHIUTEHHOM, BO~
306HoBUBLIefica B [IpuncTone B 1937 r. (KoTopas, BnpoueM,
CBeJlach K NOJNYLWYTJIHBOMY CNOPY O TOM, Ybi0 CTOPOHY NpH-
Hsga 6bl CnuHO3a, ecnn Obl OH HepeXXHBaJl BMecTe C HaMH
COBpeMeHHOe PasBUTHe (H3HKH), 1 0COGEHHO NOYYBCTBOBAJ
HeoOX0AHMOCTb KpaliHell OCTOPOXKHOCTH BO BceX BOMNpocax
TePMHUHOJIOTHH H JIHAJEKTHKH.

OTH acnekTbl NOJOXKEHHs aea NOoApPoGHO 06CYyHAaMHCL
Ha cbe3je, opraHusopanHoM B 1938 r. B Bapmase Mexny-
HapOAHBIM MHCTUTYTOM HHTEJJIEKTYaJbHOTO COTPYLHHUYECTBA
npu Jlure Hauuit [16]. ITpeanayiue rogsl npunecan Gombliie
ycnexu B 06J1acTH KBaHTOBOH (M3UKH Giaropaps psagy ¢yH-
JlaMeHTa/IbHbIX OTKPBITHI, OTHOCSIIUUXCA K CTPOEHHIO H
CBOWCTBAM aTOMHEIX g/ep, a TakxXe Gaarojaps 3HAYHTE/b-
HOMY pDa3BUTHMIO MaTeMaTH4ecKoro (popMmaJsbHOro anmapara
B HanpaBJ/ieHHH yyeTa TpeGOBaHHMil TEOPUH OTHOCHTEJNBHOCTH.
B 3ToM oTHOIEHHH reHHasIbHAs KBAHTOBAsl TEOPHS 3JEKT-
poHa, co3panHas [lupakom, fana NOpa3uTesNbHBIH NpuMep
CHJIBI M TJIOAOTBCPHOCTH OO0IIEro KBAaHTOBO-MEXaHHYECKOTO
cnocoGa onucaHusi. B caMoM fese, B SIBJIGHHSAX POKIECHHs
M aHHHTWJSILMU 3JIEKTPOHHO-NO3HTPOHHBIX Map Mbl HMeeM
Jeso ¢ HOBHIMH (yHIaMeHTAJAbHBIMH YepTaMH aTOMHOMH
NPHPOALI MAaTepHH, KOTOpble TeCcHO cBS3aHbl C HeKJaccu-
YeCKHMH CTODOHAMH KBaHTOBOH CTATHCTHKH, HallleJUIHMH
CBO€e BblpaxKeHWe B mnpuHuune [lay/M; 3TH HOBLle YepThi
norpe6oBa/iu eie GOJblIEro O0TKa3a OT OObSACHEHUS sBJe-
HUH Ha OCHOBe HAT/IALHBIX MOJEJbHBIX IPEJCTaBJEHHIL

Tem BpemeneM aHCKyccHsi 0 mpoGsieMax TEOPHH MO3Ha-
HHS B arOMHOH (H3HMKe NpHBJAeKasa K cebe BHHMaHHe
GoJibllle, yeM KOrjpa-nuGo, U NpH KOMMEHTHPOBaHHM B3IJif-
H0B DiiHLITeHHa OTHOCHTENBHO HENOJHOTH KBaHTOBO-MeXa-
HHYecKoro cnocoGa onucaHHsi MHe NpHULIOCH GoJjiee M0-
APOGHO U HEeNOCPeACTBEHHO 3aTPOHYTh BOMPOCH TePMHHOJO-
rud. [lpu stoM s 0coGeHHO npefocTEperas NpPOTHB YacTo
BCTPEYaIOIHXCA B (hU3UYECKOH JiHTepaType 0GOPOTOB BpoOsie:
«BO3MYIeHHe sABJeHHH Hal/MoAeHHeM» HJIH <«NpHAAHHE
4ATOMHBIM O00beKTaM (H3HYECKUX aTpPUGYTOB HPH MIOMOILH
u3Mepenni». Takue BbipaxeHHs, IPaBAa, MOIVIH Gbl CJIyKHTh
HallOMHHaHHEM O KaXyUIMXCsl mapagoKkcax KBaHTOBOH Teo-
PHH, HO B TO e BpPeMs OHH CHOCOOHHl CO34aThb NyTaHHLY,
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MOTOMY YTO CJ0Ba <SiBJEHHSA» H «HaGJIONEHHsSI» Tak XKe, KaK
c/loBa «aTPuOyTHI» U «H3MepeHHs», ynorpebasiorcst 31eCh
B TaKOM CMbICJe, KOTOpHIl eBa JH COBMECTHM C pasrosop-
HBIM $I3LIKOM H C MPaKTHUYeCKHM HX OIpelelleHHeM,

B kauecTBe GoJiee meJjecooGpas3Horo crnocoba Bbipaxe-
HMs §I COBETOBAJ YNOTPe6JATb CJOBO €ABAEHUE» HCKIIOUH-~
TeJIbHO B CBSI3U C HaGJIOLeHUSIMH, IPOU3BEeIeHHBIMH B TOUHO
onpejesieHHbIX YCJIOBHAX, BKJ/IOYAIOUMX YKa3aHUf O BCEM
onwite B nesoM. Ilpu Takoil TepMHHoJOrHH npoGiema Ha-
G/iofeHUsT OCBOOOXKHAeTCsT OT BCAKOH HEOAHO3HAYHOCTH,
NOTOMY 4TO Beib B JAEHCTBUTENbHBIX 3SKCMEpUMeHTax Bce
HabJI0/eHisl BLIpa)KaloTcsl B BHAE COBepLIEHHO OJHO3HAY-
HBIX YTBEPKAEHHil TOTO XXe TUIA, KaK, HaNpHMep, Perucrpa-
LMA TOYKH T[OMajfaHHs 3JEKTpOoHa Ha (oTorpaduueckyio
naacTHHKy. Kpome Toro, Taxkoil CHOCOG BBIpaXKeHHs OCO-
GeHRO XOpOIIO TNOAYePKHBAeT TO OGCTOATEJLCTBO, HTO
npasuabHoe (H3MUecKoe  TOJIKOBaHHE  CHMBOJHYIECKOrO
annapata KBaHTOBOII MeXaHHKM MOXKeT JaTb TOJbKO Mpel-
CKa3aHHg ORHO3HAUYHOrQ WM CTATHCTHYECKOro XapakTepa,
OTHOCSILIHMECST K HeJeJHMbIM sBJIEHHAM, BO3HHKAaIOWIHNM
B KJACCHUECKH OmnpenenseMbix (U3MUYECKHX YCJOBHSAX.

Hecmotps Ha BCe pa3yMuua MEXIY (QU3HYECKHMH npo6-
JeMaMi, NOPOAMBLIRMH TEOPHIO OTHOCHTEJNbHOCTH H TeOo-
PHIO KBAaHTOB, eC/IH CPABHHBATh PeASTHBUCTCKHH M AOMOJ-
HUTeJbHBE €NOoCOGHl OMHCaHUS B HX YHCTO JIOTHYECKOM
acnexte, To 6pocaeTcsi B rJja3a 3aMmeuaTesbHOe CXOACTBO
B OTHOIIEHHH OTKa3a OT MpPHAAHUS aGCOJIOTHOrO CMbIC/A
OOLIYHbLIM (PH3HYECKHM aTpuGyTam OGBEKTOB. Takxke W mpe-
HeGpe:KeHHe ATOMHOH CTPYKTYPOH CaMHX H3MEpUTENbHbIX
npu6OpoOB NPH OMHCAHMH peANbHLIX ONBITOB OAMHAKOBO
XapaKkTepHO NJsi TEOPHH OTHOCHTEJNBHOCTH H JUJI TEODHH
KBaHTOB. MaJioCTb KBaHTa NeHCTBHs M0 CPaBHEHHIO C AefCT-
BHSIMH, C KOTODHIMH Mbl HMeeM J1el0 B OGBIYHBEIX OMBITaX,
BKJIIOUas YCTaHOBKY H OOCHyXKHBaHHe (PH3HUECKHX npu6o-
pOB, CTOJIb JKe Ba)XHa B arOMHOIl (H3HKe, KaK Uy[LOBHIIHOE
YMCJI0 ATOMOB, COCTABJSIOMHMX BCeJEHHYIO, BaXHO Ans 06-
1lefi TeOpPHM OTHOCHTENBHOCTH, Tpebyiolleil, KaK H3BECTHO,
yToGbl pasMepbl yLJIOMepHBIX MNPHGOPOB GBUIM Mafdwl MO
CPaBHEHHIO C PaJHyCOM KPHBH3HbI NMPOCTPAHCTBA.

B MoeM BapuIaBCKOM AOKJafe sl ClefyloluM oGpasoM
KOMMEHTHPOBaJ ymnotpeb/eHHe B TEOPHH OTHOCHTE/LHOCTH
¥ TEOpHIO KBaHTOB MaTeMaTHYeCKOro annaparta, JHIIEeHHOro
HENnocpeACTBEHHONH HarJsgHOCTH:
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. «[laxe MaTeMaTHueckHe anmapaThl 00eHX TeOpHuil, na0-
e, KaXIbiii B COOTBETCTBYIOUIHX paMKax, HaaJexKauiue
CpeacTBa I/l OXBAaTa BCErO MBICAMMOrO OINbITa, OGHAPYXH-
BaloT rayGoxkoe cxonctso. IlopasutenbHas mpoctora 0606-
UICHHS] KJIaCCHYECKHX (bH3HYeCKHX TeopHii, 1osy4yaemMoro
B OJIHOM cJyyae NPH NOMOLIM MHOTOMEPHOH TreoMeTpHH H
B IpyroM cjay4ae mpH IMOMOIIM HeKOMMYTaTHBHOH ajreGphl,
NO CyllecTBY OCHOBaHa B OGOMX c/yuasix Ha BBeJeHHH ycC-

J0BHOTO cumBosal —1. AGcTpakTHbIl xapakTep paccMmar-
puBaeMbix (opManbHLIX annapatoB OAMHAKOBO THIIHYEH
AJ151 TEODHH OTHOCHUTEJIbHOCTH M /51 KBAHTOBOH MeXaHHKH:
B 3TOM OTHOIUEHHWH 3TO BONPOC TPAAMIMH, CUUTATb JH
IEPBYIO  TEOPHIO 3aBeplIEHHEM KJIaCCHUECKOH (H3HKH
HJH K€ TIepBbIM pEIUUTENbHBIM LIaroM B ryGOKO HAYILEM
NeépecMOTpe CHCTeMbl HaAWIHX MOHATHI KakK CpeiacTBa AaJd
conocraBsieHHsi HaGJI0eHHH — WaroM, K KOTOPOMY Hac BbI-
HYXJlaeT cOBpeMeHHOe pa3BUTHe (H3HUKH>.

Koneyno, BepHO TO, 4TO B aTOMHOH (H3HKE MBI CTOHM
Mepel psioM HepeleHHbIX (yHAAMeHTaNbHBIX NpoGJIeM,
B HacTHOCTH nepel BOMPOCOM O 3aBHCHMOCTH MeXIy 3Je-
MEHTAapHOH elMHHIeHl 3JIeKTPHYECKOTO 3apsiia U yHHBEp-
Ca/IbHBIM KBaHTOM jeiicTBusi. OHAKO 3TH Npo6JeMbl CBf-
3aHpl € PacCMOTPEHHBLIMH 3]leCb BONPOCAMH TEOPHH MO3Ha-
HHA He TecHee, yeM 3aKOHHOCTb DPENSITHBUCTCKOro croco6a
ONMUCaHHs CBSI3aHa C elle He pellleHHBIMH 3ajauyaMH KOCMO-
Jorud. Kak B Teopuu OTHOCHTEJBHOCTH, TaK U B TEOPHH
KB2aHTOB MH HMeeM J1€J10 C HOBLIMH aclleKTaMU HayuHoro aHa-
JIN3a W CHHTE3a; B CBSA3H C 3THM CTOHMT OTMETHThL, UTO Aaxke
BO BpeMeHa BeJIMKO! 310XH KPHTHUECKOH (uJI0codhHH NpoLi-
JIOTO  CTOJIETHSl JeJI0 U0 TOJbKO O TOM, B KakOH Mepe
BO3MOXKHO anpHopHoe 0GOCHOBaHHe [/ KOOPAMHAlLMH Ha-
UIero ombiTa B NPOCTPAHCTBE M BO BPeMeHM H [Jis ero Mpu-
YHHHOH B3aMMOCBSI3H, HO HHKOT[a He BO3HHKAaJ BOIPOC
O pau¥oHaJbHBIX O0OGIIEHHSIX TAaKMX KaTeropHil uesoBeue-
CKOTO MBIIJIEHHS MJH O NPHCYLIMX HM OrpaHHYeHHsIX.

XoTa 3a mocJieliHie TOAb 51 HECKOMbKO Pa3 HMel cayvai
BCTPETUTBCA ¢ DHHWITEHHOM, HO paJbHellIHe pasroBopnl
(koTOpLIe Bcerna aaBadH MHe HOBYIO 3apsAAKy) 0O CHX NOp
elle He NpHBe/H Hac K obLledl Touke 3peHHs Ha NpobJeMbl
TEOpHH MO3HaHMA B aTOMHOH ¢u3nuke. Hawmn npoTusomno-
JIOJKHbIE B3rJSIAbL, MOXKeT GbiTh, HaHGO/Ee YETKO BHIPAXKEHH B
OXHOM H3 noCJ/Ie[HUX BHIMYCKOB XypHasa «Juanexrtuka» [17],
coaepxaieM o0ulylo JHCKYCCHIO no THM npo6aemam. Ho
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Tak Kak s oraaio ceGe oTueT BO MHOTHMX MNpensiTCTBHAX,
CTOSAILMX Ha NyTH B3aUMONOHHMAaHHsi MO BONPOCY, B KOTO-
pOM MO3HLMS KaXKJAOro CHJIbHO 33aBHCHT OT MOAXOAa H OT
LPYTHX YCJIOBHI, TO § IIPHBETCTBOBAJ HACTOAUIHH MOBOX
15t moapoGHOro 0630pa TOro pa3BHTHSA, KOTOPOE, KaK MHe
Ka)keTcs, MNpPHBEIO K TpPEONOJIEHHIO Cepbe3HOro KpH3uca
B Qu3Mueckoil Hayke. YDOK, KOTODBIH Mbl H3 3TOrO H3-
BJIEKJM, PeIIMTeIbHO NPOJBHHYJ HAac IO NMyTH HUKOrAa He
KoHuamwmeiica 6opb0Obl 32 FapMOHHIO MeXJy COAepXKaHHEM
1 (GopMoii; ypOK 3TOT MOKasa/ HaM elle pa3, 4TO HHKaKoe
collepXKaHHe HeJab3sl YJNOBHTb Ge3 MPHBJIEUEHHS COOTBETCT-
Byiomeii ¢opMbl M uTO BesiKas ¢opma, Kak Obl HH 6nlia
OHa MmoJie3Ha B IPOIIJOM, MOXKET O0Ka3aTbCs CJHIIKOM Y3-
KOii AJs TOro, uToGbl OXBATHTh HOBbIE€ pe3YJbTaThl.

B TakoM MOJOXEHHH Kak OnHcaHHOe, KOrjia 0Ka3aJoch,
YTO B3aUMOINOHHMAHHS TPYAHO JAOCTHTHYTH He TOJbKO Me-
xay ¢unocopamu u (U3HUKaMH, HO Jaxe H MEXIY husu-
KAMM Da3gHuHbIX LIKOJ, KOpeHb 3aTPyXHeHHH, HeCOMHeHHO,
MOKeT MHOTHA JieXKaTh B NPEeANOYTeHHH OnpejesieHHON Tep-
MHHOJIOTHH, COOTBETCTBYIOLUEH TOMY HJH HHOMY IIOAXONY-
B KoneHnraredckoM HHCTHTYTE, Kyla B Te TOAbl Che3xkKaJjcs
IS QMCKYCCHH Ueablil psii MOJOAbIX (PU3HKOB H3 pa3HbIX
CTpaH, MbH HMMeJH OOGLIKHOBeHHe B TPYAHBIX CJydasix yTe-
ATHCS WYTKAMH, CPeIH KOTOPBIX OCOGEHHO JIIoGHMOH Gbiia
crapas nocioBHua O ABYX pomax WcTHHEL. K oanomy pony
HCTHH OTHOCATCH TaKue NpOCThle M fICHBbIE YTBEDXKIEHHH,
YTO MPOTHBONOJIOXKHHE UM, OYeBHHO, HeBepHEL [lpyroii pos,
TaK Ha3biBaeMble «rJy6oKHe HCTHHBI», NpeACTaBJaAlOT, Ha-
060pOT, TaKHe YTBePXKJEHHsI, YTO NPOTHBONMOJIOXKHBIE HM
TOXe cofepKar IyGoKylo HCTHHY. Pa3puTHe B HOBO# 06-
JacTH OGBIYHO HAEeT 3TanaMHy, MNpPHYEM Xaoc IMOCTeleHHO
npespamiaetcsi B MOPSIOK: HO, MOXKaJyil, KaK pas Ha mpo-
MeXYTOUHOM 3Tame, Ije npeoGnanaior «r1yGOKHe HCTHHbLI»,
pa6oTa 0cOGEHHO MOJHA HAMpSIXKEHHOro uHTepeca H MOOYX-
naer (aHTa3MI0 K NMOHCKaM TBeploi omopsl. B 3ToM cTpem-
JIHHH K PAaBHOBECHIO MEXIy Cepbe3HbIM H BeCe/JbiM MbI
HMeeM B JHUHOCTH DiiHWTefiHa OGJecTsimiiii o6pasel; H,
Bhipaxkasi cBoe yOeXxieHue B TOM, uTo Gsaroaapst 0coGeHHO
NJIOAOTBOPHOMY COTPYAHMYECTBY L€JIOro NMOKOJEHHs (H3H-
KOB MBI MPHOMUKAaeMCsl K TOH LeJH, Tae JOTHYECKHiT nops-
JIOK TO3BOJHT Ham B GoJblueii Mepe u36eraTh «rIyGOKHX
HCTHH», 5§ Haaelchb, YTo 310 yOexxneHue Oyner BOCNPUHATO
B SHHIITEHHOBCKOM JyXe M B TO XK€ BpeMfi MNOCIYXKHT
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H3BHHEHHEM 33 OTHeJbHble BhICKAa3aHHbie Ha NpeAblayIIHX
CTPpaHHLUaX KPUTHUYECKHE CyxKIeHud.

Cnopel ¢ JiiHIITeHOM, COCTaBJSIONIMe NpPeaMeT 3TOi
CTaTbH, pAaCTSHYJNHCh Ha MHOTO JieT, B TeueHHe KOTOPBIX
ObLIM [NOCTHTHYTHl GOJblIMe ycrexd B 06JacTH aTOMHOM
¢Gusuky. Bce Hawm NHYHBIE BCTpeuH, 10JTHE WM KODOTKHE,
HeH3MEeHHO NPOU3BOAMJIM HA MeHsl Iyy0OKoe H JAJHTeNbHOe
BIleYaTJIeHHE; H MOKa s NUcaJ 9TOT OYepK, s Kak Gbl cro-
pun ¢ JDfHmMTeAHOM BCce BpeMs, [aXKe M TOrAa, KOrxa s
pasbupasn BONpPOCH!, Ka3aaoch Obl, JajleKHe OT TeX MMEHHO
npoGJeM, KoTopble OGCYXAaJHCh MPH HALIMX BCTpeyax.
Yro kacaeTcst mepefaud pasroBopoB, TO 37ech $, KOHEUHO,
[I0/1araroch TOJILKO Ha CBOIO MaMAThb; s JIOJKEH TakKe CUH-
TaTbCAd C BO3MOXKHOCTBIO TOTO, UTO MHOTHE YePThl Pa3BHTUSA
TEOPHH KBAHTOB, B KOTOPOM DHHLITEIIH ChIrpal Takyio 60Jb-
Liyi0 pOJib, eMy CaMOMY INPEeACTaBJSIOTCS B JPYrOM CBETE.
Ho s TBepmo Hanmeioch, uTo MHe ynajoch JaTh sicHOe mpef-
CTaBJIEHHE O TOM, KaK MHOTO MJsi MeHSl 3HAauuja BO3MOXK-
HOCTb JIHUHOT'O KOHTAaKTa C JHUHINTEHHOM, BIOXHOBJSIOLIEE
BJIMSIHHE KOTOPOrO YYBCTBOBAJIOCH BCEMH, KTO C HHM BCTpe-
yaJscs,
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EaMHCTBO 3HAHUMU
1954

peXne ueM MBITaThCs OTBETHTb HA BONPOC, B KaKoi

Mepe TONMYCTHMO roBOPUThH 06 eIMHCTBe 3HaHHH, MBI NO-
3BOJIHM cefe COPOCHTb, YTO 3HAYHT CaMOe CJIOBO «3HaHHe».
51 He co6Gupalocy BCTymaTh B akajeMHueckne (HIOCO(CKHE
paccyXmaeHus, I1si KOTOPBLIX Y MeHs elBaJii HMeeTcs 10CTa-
TOYHO CHenuaJbHOl ¢uiocodckoit apyauuun. OAnaKo Kax-
JblH ecTeCTBOMENbITATENL MOCTOSTHHO CTaJIKHBaeTrcsi C Mpo-
O6seMoli OOBEKTHBHOrO OMNHCAHUA OINbITA; [0 3THM MBI
Nofpa3yMeBaeM OJHO3HAUYHBIH OTUET WJH CJIOBecHOe C000-
menue. HamuM OCHOBHEIM OpyJHEM SBJSETCS, KOHEUHO,
OGLIYHBIH 3BIK, KOTOpPHI YHOBJETBOpSIET HYXKJAaM OOGBIIEH-
HOH JXH3HH H OOLIeCTBEHHbIX OTHOLWIEHHH. Mbl He OyleM
3aHUMATbCH 3JIeCb NPOHCXOXKAEHHeM TaKOro s3blKa; Hac
MHTEPECYIOT €ro BO3MOXHOCTH B HAYYHbIX COOGLUEHUSX M
B 0COGEHHOCTH npoGieMa COXPaHeHHs] OObEKTHBHOCTH MNpH
OMHCAHHH OMNbITA, BbIPACTAIOLIEro 3a Npefesabl COOBLITHH IIO-
BCEIHEBHOU KH3HH.

CnaBHOe, uTO HYXHO ceGe SCHO NpeACTaBHTh, 3TO TO,
49TO BCSKOE HOBOE 3HaHMe sIBJseTcsl HaM B 060JI0OyKe CTa-
PbIX MOHATHH, NPHCIOCOGIEHHOR A1 OOBACHEHHSI PEXKHEro
ONbITa, H YTO BCsAKas Takasi 000J04Ka MOXKET 0Ka3aThCd
CJMLIKOM Y3KOH 1Jsl TOro, 4TOOH BKJIOUHTb B Ce6sl HOBBIH
onbiT. B camom pgesie, BO MHorMx o6JacTsx 3HaHHS Hayu-
Hble HCCJIefOBaHUS BpeMsi OT BpeMeHH MNPHBOAMJH K He-
06X0ANMOCTH OTGPOCHTb, WM 3aHOBO CHOPMHPOBAThb TOUKH
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3peHHs, KOTOpble paHee CYHUTAJHCh OO6S3aTeJbHBIMH Jd
BCSIKOTO Pa3yMHOT0 OOBSICHEHHS B CHJY CBOeill ILIOLOTBOD-
HOCTH M KaxylleHcs HeOrpaHHYeHHOH NPUMEHHMOCTH.
XOTs TOJUOK K TAaKOTO pOAa NepecMOTpPaM AAIOT CrelHalb-
Hble HCCJIeIOBaHHS, KaXIblH TaKOH MepecMOTpP COLEPKHT Bbi-
BoJ ofuiero xapaxrepa, BaXHHH AJs1 npo6jeMb €IHHCTBA
3HaHui. JlefCTBHTEILHO, pacliMpeHHe CHCTEMbl MOHSATHH He
TOJIbKO BOCCTaHaBJMBaeT MOPSAOK BHYTPH “COOTBETCTBYIO-
medl ob6nacTH 3HaHHH, HO ellle W pacKphiBaeT aHaJOrHu
B Apyrux obusacrsax. Haure nosoxeHne B OTHOLIEHHH aHa-
JIM3a M CHHTe3a ONblTa B pa3HbIX, Ka3ajochb 6bl Jaxe He
CBA3aHHBLIX, 00JacTsIX 3HAHUS MOMXET O0Ka3aTbCsl CXOAHHIM,
a 3TO OTKpbIBaeT BO3MOXKHOCTH JJis eile 6oJjiee OXBaThbiBaio-
ero 06beKTHBHOTO ONMHCAHKS.

Korpa Mbl roBOpHM O cHCTeMe NMOHATHI, Mbl HMEEM B BULY
NPOCTO-HAaNPOCTO OJHO3HAayHOEe JIOrHYecKoe OTOoOpaKeHue
COOTHOILUEHHSI MeXAY OIBITHBIMH NAaHHBIMH. JDTO MOHSITHO
TaKXKe H B CBeTe HCTOPHYECKOro Pa3BHTHSA, B XOJe KOTOPOIrD
nepecraji pe3KO OTJHYATh JOTHKY OT CEMaHTHUYECKHX HcC-
CleOBaHUil H Jaxe OT (YHJIONOTHUECKOTO CHHTakcHca. Ma-
TeMaTHKa, TaK pPeLIWTeJbHO COJAeHCTBOBaBLIAsi PAa3BHTHIO
JIOTHYECKOTO MBbIIJIEHHSs], HrpaeT 0cCn0yi pOJib; CBOHMH
YeTKO OnpefesieHHBIMH aOCTpakLUHsSIMH OHAa OKa3blBaeT He-
OLIEHHMYIO NMOMOIb NPH BbIPaXK€HHH CTPOHHBLIX JIOTHYECKHX
3aBucuMocTeil. TeM He MeHee B HallleM OOCYXAEHHH Mbl He
OyzeM paccMaTpHBaTh YHCTYI0 MAaTeMaTHKY KakK OTHEJNbHYIO
QTpac/ib 3HaHusA; MB OyIeM CYHTATh ee CKOpee YCOBEpLIEH-
CTBOBaHHeM oOllero si3blKa, OCHALAOUUM €ro YIOOHBIMU
CpeacTBaMH JJisi ortoOpa’KeHdsl TaKHX 3aBUCHMoOCTed, AJsA
KOTOPHIX OOBLIYHOe CJIOBECHOEe BLIpaKeHHe O0Ka3ajoch Obl
HETOUHBIM WJIH CJHIIKOM CJOXKHBIM. B CBS3H C 3THM MOXKHO
NOAYEPKHYTh, YTO HeoOXoAuMas HIJsi O6beKTHBHOTO OmHca-
HHUsl OJHO3HAYHOCTb ONpeJesNeHHH HOCTHraercss NPH YNOT-
pe6leHHH MaTeMaTHYeCKHX CHMBOJIOB HMeHHO Gaaropaps
TOMY, YTO TAKHM cNocoO6OM H36eraloTcsl CChIIKH Ha CO3HaTe b-
HbI CyOBeKT, KOTOPbIMH MNpPOHH3aH IIOBCEIHEBHBI S3bIK.

Pa3BuTtuio Tak Ha3blBaeMbIX TOYHBIX HAyK, XapaKTepH-
3yeMblX YCTaHOBJIEHHEM UYHCJEHHBIX COOTHOLIEHHIl MexXnay
pe3yabTaTaMu H3MepeHHH, CHJIbHO cnoco6GcTBoBadn ab6eT-
pPakTHble MaTeMaTHueCKHe MeTOlbl, BO3HHKIIHE Ha NOouYBe He-
3aBHCHMOH paspaboTKH 06O6IAIOMIMX JIOTHYECKHX NMOCTpoe-
HHH. IJTO MOJIOXKeHHe OCOGEHHO XOpOWO MOSICHAETCH
B (M3HKe; MepBOHAYaJNbHO MOJ (PH3UKOH NMOHHMAJH BooGuie
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fCe 3HAHHA O TOH NMPHPOME, YACTLIO KOTOPOH MBI CaMu fB-
JsieMcs; HO TOCTeNeHHO (M3HMKa cTaja 03HauyaTb H3yuyeHue
9JIeMEHTaPHBIX 3aKOHOB, YNPaBJSIOUIMX CBOHCTBAMH HEXKH-
Bo#t Matepun. HeoGxoammocTp Bcerfa, naxke B Mpeaenaax
3T0fi CPaBHHTEJLHO MpPOCTOfi TeMbl, O6palaTh BHUMaHue Ha
npo6JjeMy OOGBEKTHBHOrO ONHCAaHUsl TJAY6OKO BJHsJIA Ha
B3rsiibl (HA0COGCKHX WIKOJ Ha MPOTAXKEHHH MHOTHX Be-
KoB. B HamM AHM HCCJefOBaHHE HOBBIX oGJjacrefl, OTKpBIB-
IINXCS Tepe] SKCepHMEHTOM, OGHapyXKHJO, YTO MJs OJHO-
3HAYHOTO MpPHUMEHEHHs HEKOTODBIX CaMhIX 3JIeMEHTapHHX
MOHATHH TPeOyIOTCSI MPeANOCHIIKH, O KOTOPHIX paHblle H
He mojo3peBasy. TeM caMbiM Mbl MOJYYHJIH YPOK H IO JIH-
HHH TEOPHHM NO3HaHHs, NMPHYEM YPOK 3TOT KacaeTcs M Tex
npoGseM, KOTOpble JeXaT [aJjieKo 3a NpefenaMu (DH3HKH.
[Tostomy npencraBasieTcsi 1enecoo6pasHbHIM HayaTh Halue
o6cyXenHe ¢ KpaTkoro o630pa 3TOr0 Pa3BUTHSL.

Hac 3aBeno 6bl CAMIIKOM Haseko, ecad Gbl Mbl CTaJH
BCNOMHHATbL BO BCeX NOAPOOGHOCTSX, Kak Oblja NOCTpoeHa
MeXaHHKa; KakK, ¢ npeojojieHHeM MH(HUECKHX KOCMOJIOTH-
YeCKHX HJeH M apryMeHTOB, CCBIJIAIOMIMXCH Ha lielb HaLIMX
co6CcTBeHHBIX AeficTBHil, BO3HHKJAa Ha OCHOBe, 3aJI0XKeHHOMH
HOBaTOpCKMMH paGotaMn [asuiesi, cTpofiHas cHcTeMa
MexaHHKH, [OCTHTLIAasi TaKOTO coBeplleHcTBa OGJarogaps
MacrepcTBY H reHuio Helotona. [lpexnae Bcero, nmpHHLHNBI
MeXaHHKH HbIoTOHa BHECJIH 3HAUHTEJBLHYIO SICHOCTL B NMpoG-
JieMy TpHUYHHB M CJeACTBHS; 3TO OblLIO JOCTUTHYTO GJaro-
Japst TOMy, YTO OHH MO3BOJIAJIH, IO COCTOSIHHIO (DH3HUECKOH
CHCTeMbl B JaHHbII MOMEHT, Ompeje/ieMOMy uepe3 H3MepH-
Mble BeJHYHHBI, NpeicKa3aTb e£e COCTosiHhe B Jiboe mno-
cnenyoniee Bpems. X0opouo U3BECTHO, KaK TaKOro poja je-
TePMHHHCTHYECKOE HJH Kay3aJbHOe ONHCaHHe INpPHBEJO
K MeXaHHCTHYECKOMY NMOHHMAaHHIO NMPHPOAbI; TAaKOH THN OmHU-
caHUs chesajcsi HAeaJoOM HaydyHoro oObSICHEHHS BO Bcex
o6GJlacTssX 3HaHMs, BHe 3aBUCHMOCTH OT TOTO, KAKHM NyTeM
3TH 3HaHus mosayvenbl. [103TOMy 0COGEHHO BaXKHO OTMETHUTD,
4TO H3yueHHe OoJiee MIHPOKOH 06aacTH (HU3HUECKOro OMbITa
BBISIBUJIO HeoOXOAMMOCTb 6oJiee MPUCTAJbHOTO paccMoTpe-
Hus npobJieMbl HAOJ0AeHHUS.

B npepenax cBoell o6uupHoii 061aCcTH NpUMeHeHus KJac-
cHuecKasi MexXaHHKa [aeT OOBEKTHBHOE OMHCaHHE, B TOM
CMBIC/IE, YTO OHO OCHOBAHO HAa YeTKO OIpe/le/IeHHOM YIIOT-
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pe6aeHuy npencTaBjaeHHi H HAeHl, MPUCIOCOGJEHHBIX K CO-
6BITHAM MOBCeAHeBHOH XH3HH. OJHAKO KaKHMH OBl pasyM-
HLIMH HHM Ka3aJHCb HJAeaJu3alHH, KOTOPHIMH MOJb3yeTCs
HbLIOTOHOBA MeXaHHKa, OHH (aKTHYECKH 3allJ{ [HaJieko 3a
npefesibl ONMbITA, K KOTOPOMY INpPHCNOCOGJEHBl HAlH 3Je-
MeHTapHbie NOHsATHS. TaK, ajekBaTHoe ynoTpeGieHHe MO-
HATHA a6COMIOTHBHIX NMpPOCTPAHCTBA M BPEMEHH TeCHeAIIHM
o6pa3oM cBA3aHO C NPAaKTHUYECKH MTHOBEHHBIM pacmpocrtpa-
HEHHeM CBeTa, MO3BOJSIIOUIMM HaM JIOKaJu30BaTh TeJa BO-
KPYT HaC He3aBHCHMO OT HX CKODOCTH H pacnosararb CoGbl-
TH B eNHHYI0 BPEMeHHYIO0 mocaenoBaTenbHOCcTb. OpHAKO
NOMBITKA COCTABUTb JIOTMUECKH CTPOHHOE ONMHCaHHe ONTHYe-
CKHX M 3JIeKTPOMATHHUTHBIX SBJIEHHH OCHapyXKHsa, u4TO Ha-
6monarteny, JNBHXYLIHeCss OTHOCHTEeJbHO ApYr Jpyra ¢
GOJBLIIMMH CKOPOCTSIMH, OyIYT KOOPAMHHPOBATh COGLITHS
HeoqMHakoBo. Takue HaGmionatenu GyAyT CyAHTb Pas3jHYHO
o (opMe H O NMOJOXKEHUH TBepAbIX Tes, H, KpOMe TOro, co-
ObLITHS B pa3HBIX TOYKAX MpPOCTPAHCTBA, KOTOphIE OXHOMY
HabaofaTeNI0 KaXKyTcsd ONHOBPeMeHHBIMH, [APYroMy MOTYT
NoKa3aThCA NMPOUCXOAAIUMHA B pa3HOe BPEMsI.
Uccrenosanne Toro, B Kakoil Mepe omucanue (usHue-
CKHX SIBJIEHHH 3aBHCHT OT TOYKH 3peHusi Habmojaress, He
TOJIbKO He BHECJIO HHKAKOH NMyTaHHLbl HJIM yCJIOXHEHHS, HO,
Hao6opoT, 0Ka3aJioCh HEOLEeHHMOH NyTeBOLHOH HHTBIO NpH
pPa3biCKaHAH OCHOBHBIX (M3HYECKHX 3aKOHOB, OOMMX A
Bcex HaGmonatenell. CoxpaHssi Huiel0 JAeTepMHHM3Ma, HO
OCHOBBIBASICh HCKJIIOYHTEJIbHO Ha 3aBHCHMOCTH MEXIY OJIHO-
3HAYHBIMH M3MEDEHHSIMH, KOTODble CBOASITCS B KOHEYHOM
cyeTe K COBIIaJEHMIO MeXAY COOLITHSIMH, DHHLITEHH CcyMes
nepecTpouTh H 0GOGUIMTHL BCe 3[laHHE K/1acCHYeCKOH (PH3UKH
H TeM caMblM NMpPHIATh Hallefl KapTHHe MHPa eIMHCTBO, Npe-
BOCXOJsflllee BCe, YTO MOXHO OblIO o0Xujaath. B o6uued
TEOPHH OTHOCHTEJbHOCTH ONHCAaHHe OCHOBAHO, C OJHOH CTO-
POHBI, Ha KPHBOJHMHeHHOH ueTbipeXMepHOH MeTpPHKe MNpo-
CTPaHCTBA-BPEMEHH, KOTOPasf aBTOMAaTHYECKH YYHTHIBaeT
rpaBuTalonHble addekrhl, U, C APYrofi CTOPOHHI, HA HCKJIIO-

YHTEJbHON POJIH CKODOCTH CBETOBBIX CHIHaJIOB, KOTOpas -

npejcTaBJisieT BEPXHUH npeses B JI0OOM HElpPOTHBOPEUMBOM
MPHJIOKEHHH (H3NYECKOro MOHSATHA CKopocTH. Bsenenue
TAKUX XOTS W HENPUBLIUHBbIX, HO YETKO OMNpeJeNeHHbX Ma-
TeMaTHYeCKHX aOCTpakUHI HH B KoeM cJy4yae He BHOCHT
KaKo#i-1u60 HeOJHO3HAUYHOCTH; HaNpOTHUB, 3TO €CThb MOYYH-
TeJIbHBIH NPHMEp TOro, Kak pacliMpeHue CUCTeMbl NMOHATHI
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laet HafiIexKauie CPeACTBA AJs YCTPpAHeHHsT CYGBEKTHBHBIX
3JIEeMEHTOB M /51 pPacliupeHHs 00beKTUBHOrO OMMCAHHSI.

Hogble, HeoXHaHHble CTOPOHBI NMpPOGJaeMbl HaGJIONEHHS
OBUIH OTKPBITHL B CBSI3H C UCCJIEOBAHHAMH aTOMHOIO CTpoe-
HHs MaTepud. Kak xopoumio Hu3BecTHO, HAes O TOM, YTO
Ie1MMOCThL BellleCTBa He OecnpenesibHa, BOCXONHT K JpeB-
HOCTH; ee BBeJIH, 4TOOHl COTJIACOBATb NOCTOSIHCTBO Xapak-
TEePHLIX CBOMACTB Bel[eCTB C pa3HooGpa3HeM SiBJEHHH INpH-
poabl. OfHaKO MOYTH O HAIIUX AHEH TakHe B3TVISAbL CUH-
TaJHCh MO CYLIECTBY TUNOTETHUECKHMH, B TOM CMBbIC/e, YTC
npsiMas npoBepka HMX HaGJloOfeHHeM MNpeACTaBJsaach
HEeBO3MOXHOH M3-3a TPYGOCTH HalllUX OPraHoOB 4YBCTB H Ha-
IIHX NPHOOPOB, KOTOpble CaMU COCTOSIT M3 GECUHCJAEHHHBIX
atomoB. Ho B cBs3n ¢ GosnblinM mporpeccoM B (M3HKe M
XHMHH, JOCTHTHYTHIM 3a INOCJeJHHEe CTOJIeTHsl, MNJOJOTBOP-
HOCTb aTOMHBIX Hfeil cTaHOBHJach Bce Gojiee HECOMHEHHOM.
B uacTHOCTH, HemocpeNCTBEHHOE NMPHMEHEHHE KJaCCHYeCKOH
MeXaHHKH K B3aHMOJEHCTBHIO MeXIy aTOMaMH M MoJe-
KyJaMH, POUCXOJSIIEMY BO BpeMsl UX GecnpepblBHOrO JBH-
XKeHHs, NPHBEJO K O6lleMy NMOHHMAaHHIO MPHHIUIOB TepMO-
JUHAMHKH.

B rtekyuem cToJIeTHH H3yueHHe BHOBb OTKPHITBIX CBOHCTB
MaTepHH, TaKHX, KaK eCTeCTBeHHasi pagHOaKTHBHOCTb, yle-
JUTEJIbHO NMOATBEPAMJIO OCHOBBI AaTOMHOH TeopuH. B uacr-
HOCTH, GJarogaps pa3BUTHIO YCHJIHTENbHBIX YCTPOHCTB
CTajl0 BO3MOXXHBIM H3yuyaTb SIBJIEHHs, CYILIECTBEHHO 3aBHCH-
IHe OT OTHe/IbHBIX aTOMOB, H Ja)e YAAJ0oCh MOJYYHThb
o6LHpHBIE CBEJIEHHS O CTPYKTYPe aTOMHBIX cHcTeM. [lepBhiM
maroM OblIO NPH3HAaHHE TOrO, YTO 3JIEKTPOH fABJASieTcsl 06-
mef COCTaBHOM 4acTbio BCEX BeLUECTB; AaJbHEHIIHM LIaroM,
CYLIECTBEHHO AOMOJIHMBLIMM HalllH NMpPEeACTaBJEHHsI O CTpoe-
HHH aTtoma, OblIo OTKpuITHe Pesepdopaom aTomHoro sipa,
rie B 4pe3BHYafHO MasJoM oObeMe COCPENOTOYEHA MOYTH
Bcs Macca aTtoMa. HensaMeHsieMocThb CBOACTB 3J1€eMEHTOB
npd  OOHLIUHBIX (U3MUECKHX M XUMHYECKHX Mporueccax
HenocpeACTBEHHO OGBSICHSARTCS TeM, YTO B TAKHX Ipolleccax,
XOTsl CBSI3H 3JIEKTPOHOB M MOTYT CHJIBHO MEHSITbCS, SAPO
ocraercs 6e3 H3MeHeHuH. Pesepdopaom 6uina nokasana Tak-
e M B3aMMHas MpeBpalllaeMOCTb aTOMHBIX siep noj Aefi-
creueM GoJiee MowHbiX cusl. Tem cambim Pesepdopn oTkpbin
COBepIUEHHO HOBYIO 06/1acThb HCC/eNOBaHUE, KOTOPYIO 4acTo
Ha3bIBAlOT COBpEMeHHON anxumueld. Kak xopouio u3BecTHo,
3TH HCCNefAOBaHHA MOOJDKHBL OBIJIM B KOHEYHOM cCueTe
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fIpHBECTH K BO3MOXKHOCTH OCBOGOX/JaTh OTPOMHBIE KOJHUS-
CTBA 3HEPTHH, 3alaceHHble B aTOMHBIX sfpax.

XoTs psin GyHAAaMeHTaNbHBIX CBOHCTB MaTepuu H o6bsic-
HAJCSL Ha OCHOBe MPOCTOM KapTHHH aToMa, HO C CaMoro
Hayasga ObLIO SICHO, YTO KJIaCCHYeCKHE HIeH MeXaHHKH H
9MeKTPOMArHeTH3Ma HeNOCTaTOUHbl /s OOBACHeHHs cCy-
1IeCTBeHHON YCTOHUHBOCTH aTOMHBIX CTPYKTYp, KOTOpas npo-
ABJsIeTCS B TOM, YTO 3JIeMEHThl HMEIOT XapakTepHbie AJd
HHX cBoftcTBa. Koy K BbisSICHEHUI0 3TOf mpoGJeMbl 1aJo
oTkpbiTHe [1naHKOM B MepBbIfi FOf HAIIEro CTOJIETHS YHHBEp-
canbHOro KBaHTa nefictBus. K atomy orkpuituio [lnanka
NpHBeJ €ro NPOHULATeJbHbIHi aHaJH3 3aKOHOB TEMJIOBOTO
uanyuennsi. OTkphiTHe [lnanka BBHISIBWIO MpHCyllee aTOM-
HbIM TpoLeccaM CBOHCTBO LEJIBLHOCTH, COBEPILIEHHO 4yXoe
MeXaHHCTHUeCKOMy MOHHMaHHI0 npHpoasl. CTajso fICHO, 4TO
KJaccHueckKHe (QH3uuecKue TEeOPHH — 3TO HAeasn3alHH, NpH-
rofHble TOJbKO IJIsi ONMHCAHUS TAaKHX fIBJEHHH, B aHamu3e
KOHX BCE€ BEJIHYMHBI Pa3MepHOCTH AeHCTBHs HAOCTAaTOUHO Be-
JIMKH, 4TOGB MOXHO Obio npeHeGpeub KBAHTOM HEHCTBHUS.
DTo yc/IoBHe BBINOJHSETCS ¢ H3GBITKOM B ABNEHUSX OOBIY-
HOro MaciutaGa, B aTOMHBIX e sIBJIEHHSIX Mbl BCTpPeuaeMcs
C 3aKOHOMEPHOCTSIMH COBCeM HOBOTO BHJa, He MOAAAN0ILHU-
MHCSl JieTepMHHHCTHYECKOMY HarJIsIIHOMY ONHCAHHIO.

PanyonasnbHoe 0oGoGuieHHe KaaccHUeckKod (GU3HKH, KO-
TOpOEe YYHTHIBAJO Gbl CyIECTBOBaHME KBaHTA, HO MO-Mpex-
HeMy TMO3BOJIsLIO Gbl ONHO3HA4YHOE TOJKOBAHHE ONBITHBIX
¢aKToB, MOMYCKAOWMHX ONpejeseHHe HHEPTHOH MacCH H
3JIEKTPHUECKOTO 3apsiia 3JMeKTPoHa M siApa, MPeacTaBJso
oueHb TPyAHylo 3amauy. CoelHMHEHHBIMH YCHJIHSMH LEJOro
NOKOJIeHHs1 (U3MKOB-TEOPETHKOB OBJIO TeM He MeHee IO-
CTENEHHO CO3[aHO CTPOiHOe H— B WIHPOKMX Npepenax —
MCUepnbIBalollee ONMCAHME ATOMHBIX SiBJEHHH. DTO OMHCaHHe
MCMOJb3YyeT MaTeMaTHYeCKHil anmapat, B KOTOpbIi BMeCTO
nepeMeHHbIX BEJHYHH KJIACCHYECKHX (H3HYECKHX Teopui
BXOJASAT CHMBOJIBI, MOAYHHEHHble HEKOMMYTATHBHBIM MNpaBH-
JlaM YMHOXeHHsi, coaepXKalnM nocrosuuyio [lnanka. Baa-
rojapsi CaMoMy XapakTepy TaKHX MaTeMaTHyecKux aGeTpak-
unii, 370T HOpMasbHBEI annapar He JOMYCKaeT MPHBBIYHOTO
HaIJISAHOTO TOJKOBAHHs; OH NpeJHa3HaueH /s TOTO, YTOGHI
YCTAHOBUTb 3aBHCHMOCTH MeXAy HaGJIOJeHHSAMH, MNOJyYeH-
HBIMH TIPH 4YeTKO ONpejelIeHHbIX YCJOBHsAX. 3aBHCHMOCTH
3TH MMEIOT CyLIeCTBEHHO CTAaTHCTHUECKHH Xapakrep, B COOT-
BETCTBMH C TeM, 4YTO B [JaHHOH 3KCNepHMEHTaJbHOH
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YCTAHOBKE MOTYT HMEThb MECTO pPa3jMyHble HHAWBHILYaJbHbIE
KBaHTOBble NMPOIECCHI.

[Mpn noMoluu annapaTta KBaHTOBOH MEXaHMKH HOCTH-
rHyTa nojapo6Has CHCTEMaTH3alHsi OTPOMHOTO KOJIHYECTBa
3KCIepUMEHTaNbHBIX AaHHBIX O (PH3MUECKHX H XHMHYECKHX
cBoiicTBax Matepud. CBepx TOro, mpHcrnocoGuB ¢GopMalb-
HbIH annapaT K Tpe6GOBaHHUAM TeOPHH OTHOCHTEJbHOCTH, OKa-
3aJI0Cb BO3MOXHBIM YMOPSIAOYHUTH B IUHDOKHX MNpejenax
ObLICTPO HaKanJMBaloLIHecs HOBHlE CBeJeHHS O CBOHCTBax
3JIeMEHTapHbLIX YacTHLL U O CTPOeHUH aToMHbIx safep. He-
CMOTpPSl Ha NOpPa3HTeJbHYIO MJOJOTBOPHOCTh KBAaHTOBOH Me-
XaHUKH, paJHKaJbHBI OTXOX OT MPHBHIYHHIX (DU3HUECKHUX
cnoco60B OMHCaHHSA, H B OCOGEHHOCTH OTKa3 OT caMoi HieH
HNeTepPMHHH3Ma, Bbi3BaJ COMHEHHS B yMax MHOTHX (PH3HKOB
H ¢unocodpos. BosHuk Bompoc, HMeeM JH MH 3/1€Ch [eNO0
C BpPEMEHHBIM BBIXOJOM H3 MOJIOXEHHs HJK Xe HOBHH Me-
TOJ OGBEKTUBHOrO OMHCAHMSA NPEeACTaBJseT OKOHUATEJNbHBIH
war, yxe HeoOpatumbli. PasbsicHenue 310l npoGiembl
JNeACTBHTENLHO NOTPe6OBaJO pPaAMKaJbHOIO IepecMoTpa
CaMblX OCHOB OMHCaHHUs H TOJIKOBaHHUS! (PH3HUECKOro OMBITA.

B cBsi3an ¢ 3THM MH [OJXKHBI Ipexkje BCEro NPH3HATh,
YTO, faxe ecJH SBJeHHS BHIXOAAT 3a Npejeibl NPHMEHH-
MOCTH KJlaccHueCKOH (M3HKH, Bce e XapaKTePHCTHKA 3IKC-
nepUMeHTaJbHOH YCTAHOBKH H 3aNuCh NPOH3BeNEHHHX Ha-
OJIIOeHUH JOJIXKHB JaBaTbCsl Ha OOLIYHOM s3bIKe, HajJiexKa-
muM o6pa3oM [AOMOJHEHHOM CNelHaJbHOH (HU3HYecKOn
TEepMHHOJIOTHEH. DTO eCTb SICHOe U JIoTHUeCKoe TpeGoBaHHe,
MOCKOJIbKY CaMo€ CJIOBO «3KCIEPHMEHT» OTHOCHUTCS K TaKoM
CUTyalHH, Koria Mbl MOXeM CKa3aTb JPYFHM, 4TO Mbl [e-
Janqu U uTo y3HaiaH. DPyHAaMeHTaNbHOEe OTJIHYHE aHau3a
SABJEHUHA B KJIACCHYECKON M B KBaHTOBOH (hH3HKe COCTOHT,
OJHAKO, B TOM, YTO B NEPBOM CJyyae B3aHMOJeHCTBHeM
MexJay o0beKTaMH U M3MEpPHTeJbHHIMH NMPHOOpaMU MOXKHO
npeHe6Gpeyb (MK XKe ero MOXKHO KOMIIEHCHPOBAaTh), TOraa
Kak BO BTOpPOM CJyyae 3TO B3aHMOMIEHCTBHe COCTaBJser
CyllecTBeHHYI0O uyacTb sBJeHHA. [lpucymwasi coGeTBeHHO
KBAHTOBOMY SIBJIEHHIO LEJBLHOCTb HAXOJAHMT CBOe JIOTHYECKoe
BbIpaXkeHHe B TOM OOGCTOSITEJILCTBE, YTO BCHKAS HOMBITKA
4YeTKO MOApa3/ieINTh sBJeHHe NoTpeGoBasa Gbl H3MEHEHHs
B 3KCNEPHMEHTAJbHOH# YCTaHOBKe, HECOBMECTHMOrO ¢ BO3-
HUKHOBEHHEM CaMOro SIBJIeHUS.

B yacTHOCTH, HEBO3MOXKHOCTb OTJEJbHOTO KOHTPOJIS Hak
B3aHMONEACTBHEM MeXAYy aTOMHBIMH OOBeKTaMH M NpHGO-
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paMH, HEOGXOIHMBIMH M5 (QHKCHPOBAHHA yCJIOBHI OIBITA,
He JONyCKaeT HEOTPAHHYEHHOro COuYeTaHHs JIOKaNU3alUHU
B MpOCTPAHCTBe-BPEMEHH C MNpPUMEHEHHEM [HHAMHYCCKHX
3aKOHOB COXPaHeHHsl — COueTaHHs, Ha KOTOPOM OCHOBAHO
JleTepMHHHCTHYECKOE OMHCAaHHE KJIACCHYECKON (PU3HKH. B ca-
MOM JeJjie, BCSKOe OJHO3HAayHOe IPHMeHeHHe NOHATHH Npo-
CTpaHCTBa M BpeMeHH MNpeanoJaraer TaKylo SKCHEpHMEH-
TaJbHYIO YCTAHOBKY, B KOTOPO# MPOHCXOIMT MPHHIHIHAILHO
He MOJIAIOMIMHCSI KOHTPOJIIO NepeHOC KOJAHYecTBa ABHKEHH
¥ 3HEPrHH K HEMOJBHXKHBHIM IIKajaM M CHHXPOHH30BaHHLIM
yacaM, HYKHbIM A5 ONpefe/ieHus cucreMu orcuera. M Ha-
060pOT, OTYET O SIBJEHHSX, KOTOpble XapaKTepH3YIoTCs 3a-
KOHaMH COXpaHeHUs KOJIMYecTBa [BHXXEHHS U SHEpruH,
npeAnoJaraeT NPHHIMNKAJIBHEA OTKa3 OT AETalbHOH JIOKa-
JH3alHH B NPOCTPAHCTBe H BpeMeHH. DTH 0GCTOSITE]bCTBA
HaxoAsAT KOJIMYEeCTBEHHOe BhIpaxKeHHe B COOTHOIIEHHAX He-
onpenesienHocTH [efisenGepra, KOTOpHE YCTaHaBJHBAIOT
CBfA3b MeX/Jy HOMyCKaMH B 3HauyeHMSX KHHEMAaTHUECKHX H
JHHAMHUECKHX NepeMeHHBIX, GMKCHPYIOUHX COCTOsHHE (H-
auyeckoit cuctembl. Ilo camoMy xapakTtepy (GopMmanbHOro
anmaparta KBaHTOBOH MeXaHMKH TakKHe COOTHOLICHHA He
MOTYT GbITh, OMHAKO, HCTOJNKOBAHHE KK «MOJeJbHbIE> CBOIi-
cTBa OGBEKTOB, T. €. CBOHCTBA, ONHMpalolHecs Ha KJaCCH-
yeckHe HarJIsiHble MpeacTaBieHHs. Mbl uMmeeM 31eCh ACJ]O
CO B3aUMHO MCKIIOYAIOIIMMH APYT JApyra YCJOBHSMH
OJHO3HAYHOTO MPHMEHEHHs] CaMbIX NOHSITHH NPOCTPaHCTBA
M BpPEeMeHH, C OfHOH CTOPOHbI, H JHHAMHUYECKHX 3aKOHOB CO-
XpaHeHHs — C APYTOH.

B cBsasu ¢ 3THM ngorna rosopsaT: «HaGmaioaenue Hapy-
IaeT XOi SBJeHHs» HJH «DH3HuecKHe CBOACTBA aTOMHBIX
00'bEKTOB CO3/a10TCsl HX H3MepeHHeM», OJQHaKo Takde BbI-
CKa3bIBaHHs CINOCOOHH JIHWbL BHECTH NYTaHHIY, TaK Kak
cJioBa «sBJIEHHS» M <«HAGJI0JeHHsA», PAaBHO Kak H CJIOBa
«CBOHCTBa» H «U3MEpEHHS», YNOTPeOJSAIOTCA 3[1eChb B CMbI-
cJie, HECOBMECTHOM C OOGLIYHBLIM SI3BIKOM H C MNPAKTHUECKHM
ux omnpegejenueM. JleficTBHTENbHO, C MO3HIMA OGBEKTHB-
HOrO OMNMCaHHs Jydlle YHOTPeGJsATb CJIOBO «SIBJIEHHE»,
TOJILKO €CJIH peub HAeT o HalJIofeHHsX, MOJY4YEHHBIX MpU
onpeje/eHHLIX YCAOBHAX, T. €. TaKHX, B ONHCaHHE KOTOPbIX
BXOIAT AaHHble 060 Bcell 3KCNEPHMEHTAJbHOH YCTaHOBKeE.
Ilpn Tako#t TepmHHOJIOTHH npoGJjema HaGJiofeHHss B KBaH-
TOBOH (u3HKe OCBOGOXKZAeTCsl OT BCAKOH 3amyTaHHOCTH.
Kpome Toro, 3Ta TepMHHOJIOrMS HA[lOMHHaeT HaM O TOM,
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YTO BCSIKOE aTOMHOE fIBJEHHE MeJAbHO M 3aKOHYEHHO. ITO
3HayHT, YTO HaO6JIIOJIeHHe TAaKOro siBJEHHs OCHOBaHO Ha pe-
THCTPALHH ero NMpPH MOMOLIH YCHJIHTENbHBIX yCTPOHCTB, Aefi-
CTBYIOIIHX HeoOpaTHMO; TAaKOBH, Hanpumep, HabJlofeHHS,
B KOTOPHIX HCNOJIL3YIOTCSl HeHcue3aiolide nstHa Ha ¢oTto-
IJIaCTHHKE, BbI3BAHHble  IIPOHHKHOBEHHWEM  3J1EKTPOHOB
B 3MYJbCHIO. 3/1eChb BaxKHO YSICHUTb cebe, 4yTo (popMasibHbIH
annapat KBaHTOBOH MeXaHHKH NONYCKaeT OfHO3HAYHOE MNpH-
MeHeHHe TOJIbKO K TaKOro pojaa 3aBepLICHHbIM SIBJCHHSIM.
W B 3TOM OTHOLIEHHH OH SIBJSETCS palHOHaJbHbIM 00o6lie-
HHEM KJaCcCHUecKOd (H3HKH, B KOTOPOH He TOJbKO 3aBep-
LIEHHOe fBJIEHHE, HO M KaXK[Ablfl 3Tan Xoj4a COOBITUH OMHCHI-
BaeTCst H3MEPHMBIMH BEJHYHHAMH.

CeofGona 3KcnepuMeHTHPOBaHHs, caMa coGoil pasyMeB-
masicss B KJAacCHYecKoH (pH3HMKe, KOHEUHO, COXpaHsieTcd M
B KBaHTOBOH (hH3UKe; OHA COOTBETCTBYET 3[eCb CBOGOJHOMY
BHIOODY SKCIIEpHMEHTaJbHOH YCTAHOBKH, UTO MNpPeayCMOT-
PEHO H MaTeMaTHYeCKOH CTPYKTYpOH NpHUMeHseMOro B KBaH-
TOBOH (u3HKe opmasnbHOro annapara. To o6CTOATENBCTBO,
yto B o6leM cJyyae OfHAa H Ta XKe 3KCIepHMeHTaJbHasi
YyCTaHOBKA MOXKET NaTh pa3Hble OTCUETHI, HHOrjJa KapTHHHO
OMHUCHIBAIOT KAK «BLIGOD NMPHPOABI» MEXKLY TAKHMH BO3MOXK-
HoctsiMH. Camo coGofi pa3ymeercsi, uto Takas ¢pasa He
COJEepXHUT HaMmMeKa Ha OLYXOTBODeHHe MNpPHPOALI, a IIPOCTO
yKa3blBaeT Ha HEBO3MOXKHOCTb obecneduTh (KaK 3TO CyH-
TaJoCh BO3MOXHBIM DaHblle) KejaeMoe HalpaBJieHHe
3aKOHYEHHOrO HeJeJHUMOro mpolecca. 3AeCh JOTHYECKHI
NOAXON He MOXeT NMOATH JaJjibliie BLIBOAA OTHOCHTEJbHBIX
BepOSITHOCTEH [JIs1 MOSIBJIEHHsI TOrO MJIH HHOTO HHAMBHAYaJb-
HOro SIBJIEHHSI NPH JAHHBIX SKCMEepHMEHTAaJbHBIX YCJIOBHSX.
B 3TOM OTHOLIEHHH KBaHTOBAas MeXaHHKa IpeJCTaBJsier
co6oil mocsieqoBartesibHOe 00061IeHHe NeTePMUHHCTHYECKOrO
MeXaHUYeCKOro ONHMCAHHS; MOCJejHee CONEpPKHUTCA B Hell
KaK acCMMNTOTHYECKHH Mpejes MJs caydas, Korga maciurab
(Gbu3nuecKHx SIBJeHHil MOCTATOYHO BEJHK, 4TOOBl MOXKHO
OLL10 npeHe6peub KBAHTOM AEHCTBHS.

Upe3BbiyaliHO XapaKTEepPHYIO uepTy AaTOMHOH (H3HKH
NpeacTaB/sieT HOBOe COOTHOILUEHHe MeXKAY fBJIEHHSIMH, Ha-
601 aeMbIMH TIPH Pa3HbIX 3KCIEeDHMEHTAJbHBIX YCJ/IOBHAX,
JJIS1 OTIMCAHHsI KOTOPBIX MPUXOANTCS NPUMEHSTh pa3Hkule Je-
MeHTapHble NOHATHS, B caMoM fenle, KAKHMH Gbl IPOTHBOpE
YMBBIMH HH Ka3aJIHCh, NIPH MOMNBLITKE H300pa3HTh XOA aTOM
HbIX MpOIECCOB B KJIACCHYECKOM JyXe, Nojyyaevpe M[pH
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TaKUX YCJOBHSIX ONBITHbE JaHHbIE, HX HAaf0 paccMaTpHBaTh
KakK JOMOJHHTEJbHbBE, B TOM CMBHICJE, YTO OHH MpeiACTaB-
JISIOT OJHHAKOBO CYILECTBeHHble CBeJeHHsi 00 aTOMHBIX CH-
cTeMax M, B3sAThle BMecTe, HCUepNbiBalOT 3TH CBEJeHHA.
IMoHsiTHe AONOJHHUTEJLHOCTH HH B KOEM CJyuae He Npeamno-
Jaraet oTKasa OT HalIero MoJioxKeHHsi He3aBHCHMbIX Ha6J1i0-
JaTesiell MPHPOABI; 3TO NMOHATHE HYMXKHO pacCMaTpHBATh Kak
JIOTHYECKOe BhIpa)KeHHe Hallel CHTyalHd MO OTHOLIEHHIO
K 00bEKTHBHOMY ONHCAHHIO B 3TOH 06/1aCTH ONMBITHOIO 3HA-
HusA. BaauMmojeficTBHe MeX1y H3MepPHTENbHLIMH NpHGOpaMH
M MCCJeLyeMbIMH (H3HYeCKMMH CHCTEMaMH COCTaBJISIeT He-
OTheMJIEMYIO 4aCThb KBAHTOBBIX siBJeHHH. [lpu3Hanne 3Toro
¢dakTa He TOJIbKO OOGHApPYXHJO He MOJA03PeBaBLIYIOCS paHb-
Ile OrpaHMYeHHOCTb MEXaHHCTHYECKOro MOHHMAaHHs MpH-
pontl (B KOTOPOM (H3HYECKHM CHCTeMaM NpPHIHCHIBAIOTCS
caMocCTosiTe/IbHBIE CBOMCTBa), HO M 3aCTaBUJIO HAC, NIPH ymo-
psijlo4eHHH OmbITa, obpamaTh AOJXKHOe BHHMaHHe Ha yc-
J0BUSA Ha6J10eHusl.

Bosppamiasich K HEOJHOKPaTHO 0O0CYyXaaBlieMyCs BO-
Nnpocy o TOM, uero caeayer TpeGoBath OT (H3HYECKOro 06D
SICHEeHUs! SIBMEHHH, HYXKHO MMeTb B BHJIy Caelyioliee. Yxe
KJaaccuueckasi MexaHuka OGXOAMTCA 6e3 MOHSATHS IPHYHHBL
NpY pacCMOTPEHHH DaBHOMEPHOro [BHXKEHHS; JaJjee, Teo-
pHS OTHOCHTEJLHOCTH Hayumjia Hac TOMy, uTO COOGpaKeHHs
MHBADUAHTHOCTH H 3KBHBAJEHTHOCTH MOTYT paccMaTpH-
BATbCS KaK KATeropuH pPalUOHANbHOTO o6GbscHeHHs. Ilo-
HoGHO 3TOMY, B [IONOJHHTEJbHOM ONMHCAHHH KBAHTOBOH ¢H-
3MKH MBl HMeeM JIeJIo C JaJbHeHIMM CaMOCOrJlaCOBaHHBIM
oGob6imenueM. 1o o6GoblieHHe AONYCKAaeT BKJIOYEHHE 3aKO-
HOMepHOCTeil, KOTOpble HIPaloT pellanpllylo polb B omHca-
HHH (DYHIaMEHTaNbHBIX CBOHCTB MaTepHH, HO BBLIXOIAAT 3a
npesie/ibl JeTEPMHHHCTHYECKOro onucanusi. Takum oGpasom,
HCTOpHA (PH3HUECKOH HayKM HarJsjHO IMOKa3bBaeT, KaK Hc-
clefoBaHHe Bce GoJsiee IIHPOKUX 00JacCTedl OMBITHOTO 3Ha-
HHSI, C OJHOH CTOPOHbI, OGHADYKHUBAET HEOXKHAAHHBIE Orpa-
HHYEHHA JIJIsl TPUBLIYHBIX HAeH, HO TeM CaMblM YKa3bIBaer,
C ApYroi CTOPOHBI, HOBble NYTH [AJIs1 BOCCTAHOBJICHHs JIOTH-
yeckoro nopsaka. Kax Mul Temepb MOKaxem, THOCEOJIOrHYe-
CKHMll ypOK, COfep:KaliMiics B XONe pPasBHTHs aTOMHOH
(U3MKH, HAIOMHHAET HAM O MONOGHBIX XK€ CHTYyalHsX, BO3-
HHKAIOUIMX NPH ONMCAHMH M TOJKOBAHHM OMBITHBIX HaHHHIX
B APyrux oGJacTsx, JeXallux AaneKko 3a npenenamu Gusu-
YyecKOli HaykH. ITOT YPOK NO3BOJsSeT HaM IOJAMETHTb
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B pasHbIX 061acTax ofliHe 4epThl M TeM CaMblM cojefi-
CTBOBATb CTPEMJIEHHIO K eIMHCTBY 3HaHHS.

Korna Mul mokupaeM 06JacTh COGCTBEHHO (H3HKH, MbI
npexkjie BCEro HAaTaJKMBAeMCs Ha BOMPOC O MeCTe XKHBBIX
OpraHH3MOB B ONMHCAHWH NpPHPOAL. PaHblle He TMPOBOAHIH.
Pe3KOro pasrpaHuueHHsi MeXAy XUBOH M HeXHBOH MaTe-
pueii. MaBectHo, yTo ApuCTOTENb, MPOTHBONOCTABJSAS CBOIO
TOYKY 3peHHsi HAeSM aTOMHCTOB, MOAYEPKHBAJ LEJbHOCTDb
HHIMBHAYaJbHbIX JXHBbIX OPTaHH3MOB; Jlaxe B pacCyxie-
HHSIX 06 OCHOBAax MeXaHUKH OH COXpaHflJl Takue HJeH, Kak
Ha3HaueHue H noredHuust. OAHAKO B pe3yJabTaTe BEJHKHX
OTKpHITHII 3n0XK PeHeccaHca B 06J1aCTH aHaTOMHH H (H3HO-
JOTHH, H B ocOoGeHHOCTH Ojarofgapst NOABJEHHIO KJacCH-
YeCKOil MeXaHHMKH, MCHOJb3yloliel AeTepMHHHCTHUECKOe
OMHCaHHe, U3 KOTOPOro HCKJOUEHa BCSAKas CChlKAa Ha lielb,
eCTeCTBeHHO BO3HHKJIO Takoe IpeAcTaBleHHe O TNpHpone,
KOTOpOE SBJSETCS MONHOCTbIO MeXaHHCTHUeCKHM. Bossiioe
YHCJIO0 OpPraHMYecKUX INPOLECCOB CMOMIO ObITb M B CaMOM
neJie HCTOJIKOBAHO Ha OCHOBE TeX (PH3HKO-XHMHYECKHX CBOHCTB
MaTepuH, OoGbSICHEHHe KOTOPBIX ONHpaeTcsi Ha MPOCTbe
atomucTHueckHe uped. IlpaBma, CTpPYKTypa H OTNpaBJeHHs
JKHBBIX OPTaHM3MOB INIPEANOJaraloT ynopsiiO4eHHOCTb aTOM-
HBIX TPOLECCOB, KOTOPYIO, Ka3ajoCb, TPY[AHO COrJacoBaThb
C 3aKOHAMH TepMOAMHAMHKH; MnocjenHue TpeGylOT Belb,
uyTOGK COCTOSIHME aTOMOB, COCTaBJISIOIIHX H30JMPOBAHHYIO
(H3HYECKYI0 CHCTEMY, MOCTeNeHHO NpHOGIMKaIoCh K Gec-
nopsimouHoMy. OfHaKo ecau HaanexkalluMm o6pa3oM y4ecTb
TO O6CTOATENLCTBO, UTO HeoGXomMMas HJa COXpaHEHHS U
pa3BUTHsl JKHBBIX OPraHH3MOB CBOGOAHAsi 3HEPTHsl Hempe-
PBIBHO MOMOJHSETCST U3 OKPYKalollleH Cpe/ibl AbIXaHHEeM H IH-
TaHHeM OpPraHH3Ma, TO CTaHeT SCHO, YTO 3JeCh HeT H peuH
0 KakoM-Ju060 HapyIleHHH OOIHX (H3HYECKHX 33KOHOB.

B mocjefHHe NECATUJIETHsS HAlIM 3HAHHS O CTPOEHHH M
OTNpaBJEHHAX JKHBHIX OPraHH3MOB 3HAYHTENbHO MONOJHH-
JIChb; B YAaCTHOCTH, CTaJ0 OYeBHAHBIM, UTO KBAHTOBLIE 3aKO-
HOMEPHOCTH HIpaioT 37eCb BO MHOMHX OTHOIUEHHSX (yHAa-
MeHTaJAbHY0 poJsib. TakHe 3aKOHOMEpPHOCTH SBJISIIOTCS OCHO-
BOil 3aMeuaTesIbHOH YCTOHYMBOCTH YpPe3BHIYAHHO CJOMKHBIX
MOJIEKYJISIPHBIX CTPYKTYp, 00pasyiouux CyliecTBeHHble CO-
CTaBHBIe YAaCTH TeX KJETOK, KOTOPhle OTBETCTBEHHHI 3a Ha-
cJeJCTBeHHLle CBoiicTBa BHAa. [lanee, HcclieOoBaHHsI MyTa-
1Hufl, BO3HHKAWOUIMX Mocjae OOJYyueHHS >KHBOrO OpraHH3Ma
npoHUKaiollell pajuanuel, NaloT spKUe NPUMEpbl NPHUJIO-
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JKEeHHusl CTaTHCTHYECKHX 3aKOHOB KBaHTOBO# ¢(usukH. Hako-
Hell, 0Ka3aJsoch, YTO YYBCTBHTEJNBHOCTh BOCIHPHHHMAIOUIHX
OpraHOB, CTOJIb BaxHas AJ1si COXPaHHOCTH XKHBOTO OPraHH3-
Ma, NpuGJIHKAETCS K YPOBHIO OTAENLHBIX KBAHTOBLIX Mpoilec-
COB, NPHYEM YCHJHTE/NbHble MeXaHH3Mbl HIPAlOT BaXHYIO
ponib B 0COGEHHOCTH B Nepejfiaye HePBHBIX CHIHalOB. B pe-
3yJpTaTe BCeX 3THX OTKPBITHH CHOBA BBIABHHYJCS Ha mep-
BbIH MJIaH MeXaHHCTHUECKHH N0AXoa K npobeMam GHOJOTHH,
NOHHMaeMblil, BpoueM, B HOBOM cMbicsie. Ho B To e Bpemst
CTajl O4eHb OCTPHIM BOIPOC O TOM, MOMYCTHMO JIH CpaBHe-
HHE JXXHBBIX OPTaHH3MOB CO CJIOXKHBIMH H YCOBepIIEHCTBOBaH-
HbIMH MeXaHHYeCKHMH CHCTeMaMH, BPOJe COBPEMEeHHBIX Mpo-
MBILIJIEHHBIX arperaToB MJIH 3JIEKTPOHHBIX CUETHHIX MAllHH,
U MOXKeT JIH TaKoe CPaBHEHHe CJYXKHTb MOAXOASLIeH OCHO-
BOH I/ OGBHEeKTHBHOTO ONHCAHHS CAaMOpEryJHpYOmuXCs
006pasoBanuii, KAKOBBIMH SIBJISIIOTCS JKHBble OPTraHH3MBL.
Bosspamascs Kk o6iemMy rHoceoNornyeckOMy ypoKy, mpe-
NOJAaHHOMY HaM aTOMHOH (H3HKOH, Mbl TpeXae BCEro
AOMXHBI sICHO cefe MpeACTaBHTh, YTO H3yuaeMble B KBaH-
TOBOH ()M3HKe 3aMKHyTble NPOLECCH He MpeACTaBJSIOT
NPSIMOH aHANOTHH C GHOJNIOTHUECKHMH OTNPABJIEHHSIMH, AJs1
noaJep:KaHHsl KOTOPBIX Hy»KeH HemnpepbIBHbIH o6MeH Mare-
pHeil W 3Hepruell MeKAy MKHBBIM OPraHM3MOM M OKDYKalo-
wedt cpenoil. Kpome Toro, Besikas skcnepuMeHTabHas ycra-
HOBKa, KOTOpas MO3BOJMJA Gbl KOHTPOJHPOBATh TakHe
OTHpaBJIeHHss C TOH e CTelleHbI0 TOYHOCTH, KakKasi Tpe-
6yeTcs 1/ YETKOro HX ONMHCAHHs Ha A3blke (H3HKH, Gymer
NPENsTCTBOBATL CBOOOAHOMY TeueHHI0 *KH3HH. Ho HMeHHO
9T0 OGCTOSITENILCTBO M HABOJHT HA MBICAb O TAKOM [OHH-
MaHHN OpPraHHYeCKOH 3XH3HH, KOTOpoe ObLo Gbl B COCTOS-
HHH c6a/laHCHPOBATh MEXaHHCTHUECKHH MOAXOJ C TesJeoJo-
rHyeckuM. B caMoMm gesle, B ONMHCAHHH ATOMHBIX SABJEHHII
B KauecTBe MEPBHYHOTO 3JIeMeHTa, AJs KOTOpPoro oGbscHe-
HHe HeBO3MOXHO M HEHYXKHO, BBICTYyNaeT KBaHT HelCTBHS,
H COBEPIUEHHO TakK e B GHOJOTHYECKOH HayKe MepBHYHBLIM
5JIeMEHTOM $IBJISETCA TOHSITHE JKH3HH, B CYILECTBOBaHHH
H SBOJIIOUHMH JKHBBIX OPraHH3MOB MBI HMeeM [eJI0 CKopee
C NpOoABJEHHEM BO3MOXKHOCTeH TOH NPHPOABI, K KOTOPOl
Mbl NMPHHAJJIEXKHM, @ He C pe3ysbTaTaMH OMNbITOB, KOTOphIe
Mbl CaMH MOXE€M TMpOHM3BeCTH. MBI NOMKHB MPH3HATD,
YTO TpeGOoBaHUsI OGBEKTHBHOrO ONHCAHHMS BBLINOJHSIOTCS
(MMM [O/KHBI BBIMOJIHSTBCS) B CHAY TOH XapaKTepHOH
OTIOJIHATE/IbHOCTH, KOTOpasi CyWleCTBYeT Mexay Ipak-
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THUECKH NPHMeHseMbIMH B OHOJIOTHH coobpaxeHHAMH GH3H-
KO-XMMHUYECKOTO XapakTepa H NOHSATHSIMHU, PSIMO CBSI3aHHBIMM
C 11eJIOCTHOCTbIO OpPTaHHW3Ma H BHIXOJSUUMH 32 paMKH (HU3H-
KM H xuMuH. [J1aBHOe 371€Cb B TOM, 4TO, TOJbKO OTKa3aBUIHCh
OT 00bsiICHEHHS XH3HH (06bsiCHeHHS B OGBIYHOM CMbICHE),
Mbl mpHOGpeTaeM BO3MOXKHOCTb YUHTHIBAThb ee OCOOEHHOCTH.

Koneuyno, B GHOJIOTHH, KaK U B (PH3HKE, MBI COXpaHSeM
Halle MOJIOXKEHHe He3aBHCUMbIX HabJsiojareseli, H BONPOC
TOJILKO B pAa3JIMYHH YCJHOBHH JJ51 JOTHYECKOTro COrJiacoBa-
HUS ONbITAa. DTO NPHUJIOXKHUMO TaKkKe H K H3yUueHHI0 BPOXK-
IIEHHOTO H OGYCJIOBJIEHHOTO MOBeJeHHs XXHBOTHBIX H ueJso-
BeKa, TIe eCTeCTBEHHO HanpallMBaeTcsl NpHMeHeHHe MCH-
XoJoruyeckux noHaTHH. [lpuMeHeHHsT 3THX NOHATHH eflBa
JI1 MOXHO HM36eXaTb [ae NPH TAKOM NOAXOAe, KOrjaa 3a
OCHOBY GepeTcsl noBefleHUe XUBOro o6bekra. Koraa ke Mbl
HMeeM [el0 C MOBefeHHEeM CTOJIb CJOXKHHIM, YTO €ro OMnuca-
HHMe Tpe6yeT NpHBJIEYEHHs NOHATHSI CaMOaHa/lH3a CO CTO-
pPOHB! HHAHBHYaJbHOTO XXMBOT'O OPraHH3Ma, TO NMOSABJAETCH
IIOHSITHE CO3HaTeJbHOCTH. Mbl HMMeeM 31ech feso cO B3a-
HNMHO HCKJIIOYAIOWHMH JPYr Apyra NPHMeHeHHsSIMH CJIOB «HH-
CTHHKT» H «pPa3yM»; 3TO HJIIOCTDHpYeTCS TeM, N0 KaKoH
CTeNleHH HHCTHHKTHBHOE MOBEefeHHe CHepXKHBaeTcs H Io-
JaBJsieTcs B ueJoBeueckHXx ofuwecTBax. Korga Mbl mbl-
TaeMmcs ONHUCaTh CBOe COGCTBeHHOe JyllleBHOe COCTOSIHHe,
MBI BCTpeuaeMcsi C elie GOJNbUIHMH TPYAHOCTSIMH B CMBLIC]Ie
camoHa6aoneHud. TeM He MeHee faxe B IICHXOJIOTHH uesio-
BeKa OKa3blBAaeTCsi BO3MOXKHbLIM B OOJIBILIOH Mepe yaOBJeT-
BOpUTb TpeGOBaHUSM OOGBEKTHBHOrO onucaHHd. B aTof
CBSI3M HHTEPECHO OTMETHTb, uTO B (DH3HUECKOH HayKe Ha
paHHHMX ee CTAaAMSIX MOXHO ObLJIO OMUPATbCH HA TaKHe CTO-
pPOHBl COOBITHH TNOBCeAHEBHOH XHU3HH, KOTOpble NOMYCKaloT
NPOCTOe NMPHYHHHOE OOBSCHEHHe, TOrAa KakK NPH OMHCAHUH
Halero MAYIEeBHOrO COCTOSIHHSl HCIOJIb30BajJOCh C CAMOTO
BO3HUKHOBEHHS! sI3bIKOB TaKOe OMHCaHHe, KOTOpOe MO Ccyile-
CTBY sBJSIETCS1 JONOJHHUTENbHBIM. Boraras tepMuHosorus,
npucnocoGJieHHass AJ1 TaKHX [OBeCTBOBAHHH, HampaBJeHa
He Ha TO, 4TOObLl NpPOC/elHMThb 32 HEMPEPHIBHBIM XOJAOM CO-
ObITHIH, a CKOpee Ha To, YTOObl YKa3blBaTh Ha B3aHMHO HC-
KJIOuaonie IepexXuBaHusd. OTH MepeXHBaHHS Xapakre-
PU3YIOTCSl TeM, Y4TO MO-Pa3HOMY NPOBOMMTCH IPaHHIA MEXKIY
cofiep:KaHHeM TOTO, 4T0 MBI Y3Ha/JH H Ha 4eM COCPEAOTO-
YeHO Hallle BHUMaHHe, U TeM (OHOM, KOTOpblii 06o3Hauaercs
CJIOBaMH «Mbl CaMHU»,
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Oco6eHHO SIpKMM NpUMEDPOM HABJASIETCS B3aUMOOTHOLUe-
HMe MEXJAY TeMH CHUTyalHsMH, B KOTOPBIX Mbl 00AyMbiBaeM
MOTHBBl HAlIUX AEHCTBHH, M TeMM, KOrga Mbl HCMBITHIBaeM
Y4YBCTBO pelIMMOCTU. B HOpMasibHON XKH3HH Takoil nepexon
OT OJHOr0 COCTOSIHHSI K APYroMy (CABHI yNOMSIHYTOH Bblllle
rpaHunsl) GoJiee MJAM MeHee OCO3Haercs MHTyWTHBHO. Ho
NcUXHaTpaM XOpOIIO H3BECTHHl M CHMIITOMbBI, XapakTepH-
3yeMble KaK «pasjBoeHHe JHYHOCTH», KOTOpPOe MOXKET IpH-
BEeCTH K ee pacnapy. Tor (akT, 4To AJsi ONHCAHHA Da3Juu-
HbIX, ONHHAKOBO BaXKHBIX CTOPOH uYeJOBEYECKOH AYIUH NpH-
XONUTCS TPHMEHSITb pasJjuuHble, Kak Obl HCKJIOUaoLIHe
Jpyr Apyra XapakTepPUCTHKH, H B cCaMOM JeJe NpeACTaBsieT
3aMeuaTeNbHYI0 aHAJIOTHIO C MOJIOXKEHHEeM B aTOMHOH ¢u-
3UKe, Tle OoNpelrelieHHe MONOJHHTEeNbHBIX $IBJIeHHH Tpelyer
NpHUMeHeHUsl COBCeM pa3HbIX 3dJjeMeHTapHbIX noHsathd. [lpe-
JKJle BCEro camoe CJOBO «CO3HATEJNbHbIH» OTHOCHTCS K OIbI-
TY, KOTOPBIH MOXeT yJaep:XaTbCsd B MaMsATH; 3TO 0O0CTOs-
TEJbCTBO MOJACKAa3biBaeT HaM CPaBHEHHE MEXAY CO3HaTelb-
HBIM oOnbiToM M (usnueckuMu Habmofenusamu. B artoi
aHAJIOTHH HEBO3MOXXHOCTh NPHAATh HEJBYCMBLICJEHHOE CO-
JepxXaHue Hjiee NOACO3HAHHS COOTBETCTBYET HEBO3MOXKHOCTH
HarasigHoOro (MOMEJbHOTO) TOJIKOBAHHS KBaHTOBO-MEXaHU-
yeckoro amnmnaparta. Mexay npouuM, MOXKHO CKa3aTh, 4TO
NCUXOaHAJUTHUECKOe JieueHHe HeBPO30B BOCCTaHABJIUBAET
paBHOBecHe B COJAep>KaHUM NaMSATU NalHeHTa TeM, YTO MPH-
HOCHT €MY HOBBLIH CO3HATeJbHLIH ONBIT, 4 HE TeM, YTO MOMO-
raer eMy U3MepHUTh 6e3[Hbl ero MOJCO3HAHHSI.

C 6uosioruueckoii TOYKH 3PEHHS Mbl MOXKEM TOJKOBATb
NPH3HAKH MICHXUUYECKHX SIBJEHHH, TOJbKO CUHTas, 4YTO BCA-
KHIl CO3HATEJbHBIH OMBIT COOTBETCTBYeT OCTATOYHOMY CJedy
B OpraHH3Me, CBOASIILEMYCSl K OCTalollelCs B HEpPBHOH cH-
cTeMe Heo6paTHMOH 3amHCH HCX0Ja MpOllecca; cCaMmhle Ke
npoueccsl He MOAJAIOTCA CaMOaHaJ/Iu3y, HO HX eflBa JH
MOXKHO HCUEpNbIBAIOLIe OMNpefesJHTb H C MeXaHHCTHYECKOH
TOUKH 3peHHs. Takue 3amHCH, B KOTOPBIX NPHHUMACT yua-
CTHE B3aHMMOJeHCTBHE MHOTHX HepBHBIX KJIETOK, KOHEYHO,
CYIIECTBEHHO OTJHYAIOTCS OT HEeH3MEHsSIeMbIX CTPYKTYp
B Ka)XI0li H3 TeX KJEeTOK OpraHu3Ma, KOTOpble CBS3aHbl
C TreHeTHUECKHMM BoOcnpoH3BefeHHeM. Paccyxpas ¢ rteneo-
JIOTHUECKOH TOYKH 3PeHHs, Mbl MOraud Obl NOAYEPKHYTHL HE
TOJIBKO TIOJIE3HOCTh OCTAaTOYHBIX CJEJ0B, CKashIBalOUIYIOCH
B HX BJIMSIHMH Ha HAIM PeaklHH Ha MOCJeAyiolIHe pa3fpa-
JKUTEJIH, 'HO H BaXKHOCTb TOTO, YTO NO3JAHeHIIHEe MOKOJEHH]
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yKe He o6GpeMeHeHbl UYACTHHIMH NEPeXXHBAaHHSIMH OTAEJbHBIX
HHIMBHAYYMOB; AJISI 3THX [OKOJEHHH CyLIECTBEHHO TOJbKO
BOCIPOH3BeJleHHE TeX CBOHCTB OPraHH3MOB, KOTOpHe OKa-
3aJIUCh MOJIE3HBIMH [Jisi HAKOMJEHHs1 U HCIONb30BAHHA 3HA-
HuH. Tlpn BcsKOH nombiTKE NPOABHHYTH HCCJeJOBaHHe
Jlajbllie Mbl, KOHEUHO, JOJKHbl OBITh TOTOBBHl BCTPETHThb
BCe BO3pacTalolliie Ha KaxX[IOM luiary TPYAHOCTH TaKoOro
ncciegosanus. Hano nymatb, uto mpocThle MOHATHA (H3H-
yeCKOH HayKH yKe mepecTaHyT ObiThb HENOCPEACTBEHHO IpH-
JIOXXHMBIMH, ¥ 3TO B TeM GoJibliell cTeneHy, ueM GJIHXKE Mb
nogofgeM K TeM uepTaM JKHBBIX OPraHH3MOB, KOTODhLIE POX-
CTBEHHB! CBOMCTBAaM Halllero AYUIEBHOTO MHpa.

Uro6bl WAMOCTPHPOBATH 3TO paccyKAeHHe, MOXHO
BKpaTIe HaNOMHHUTbL cTapyilo mpoGsemy cBoGombl BoJH. M3
TOTO, 4TO GBIJIO CKa3aHO, yKe fICHO, YTO CJIOBO «BOJIsI» (HJH
pewrnMocTb, volition) Heo6x0aHMMO AJs1 HCUEPNBIBAIOLLETO
OMHUCaHHS TCHXHYECKHX siBIeHUH, a mpoGieMa COCTOHT COO-
CTBEHHO B TOM, B KaKOH Mepe MOXXeM Mbl FOBOPHTb O CBO-
6ofe mnocTymaTh COTVIACHO HALIHM Bo3MoOKHOCTAM. Ecuan
NPHHSIT HHYEM He OrpaHHUEHHYIO [eTePMHHHCTHYECKYO
TOYKY 3peHHus, TO HOes TaKOH CBOGOAH, KOHEYHO, HCKIIO-
yaetcsi. Ho o6wmuit ypok, #3BnekaeMblit H3 aTOMHOH (DH3UKH
1 B 0CO6eHHOCTH U3 (akTa OrPAaHHUEHHOCTH MexaHHCTHYe-
CKOro omucaHusi OHOJOTMYECKMX SIBJIEHHH, HABOAHT Ha
MBICAb, UTO B CMOCOGHOCTH JKHBBIX OPTaHU3MOB NpHcrnocal-
JIUBATbCA K OKpYyXKalouiell cpeae 3akjioueHa BO3MOXKHOCTb
BbIGHpaTh Hau6Gosee MOAXOASWHEA N1 3TOro nyTh. Tak Kak
0 NOAOGHBIX BOMpPOCax Ha UMCTO (pU3UUECKOH OCHOBE CYyAHTb
Heslb3sl, TO 4pe3BbIYafiHO BaXXHO YSACHHTbL cebe, uto GoJee
noaxoAAulyto HHdpopmauuio 06 3THX npobGjeMax MOXeT
naTh Hall I[CHUXOJOTHYECKHH ONbT. PelaioluM NyHKTOM
ABJsIeTcs 3[4eCh Caelyioliee: ecaud Mbl OyJdeM MBITATbCA
npenckKasaTb, Kak peIHT NOCTYNHTb APYroff yesjoBeK MpPH
JaHHBIX OOCTOSITEJIbCTBAX, TO Mbl He TOJIbKO HOJIXKHBI CTa-
paThbCsl y3HATb BCIO €ro MOAOMJEKY (BKJIOUasi HCTOPHIO ero
JKH3HH CO BCEX TeX CTOPOH, KOTOpble MOIVIM MOBJHATL HA
¢opMHUpOBaHHE ero xapakrepa), HO, KpOMe 3TOro, Mhbl AOJ-
JKHBI YSICHUTbL cebe, UTO TO, K UeMy Mbl 3[eCb B KOHEUHOM
cueTe CTpEMHMCs, — 3TO NOCTaBUThL ceGs Ha ero Mecto. Ko-
HEYHO, HEBO3MOXHO CKa3aTb, XOuYeT JIH 4YeJIOBEK CHeNaTh
YTO-TO, MOTOMY 4YTO OH CUHMTaeT, YTO OH 3TO MOXKeT, HJH
JKe OH MOXeT, NMOTOMY 4TO XOueT; OJHAKO eJBa JH MOKHO
COMHEBaTbCS B TOM, 4TO y Hac ecTb OllylleHHe, TakK
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CKa3aThb, CIIOCOGHOCTH HCIOJb30BaTh OOGCTOATENbCTBA HaH-
ayuuiim o6pa3oM. C TOUKH 3peHHsI 0OObEKTHBHOTO OIIHCaHHS
3/1eCb HHUEro Hesb3ss HU MpPHUOaBUTh, HH Y6AaBHTb, H B 3TOM
CMBIC/Ie KaK NMPakTHYeCKH, TaK M JIOTHUeCKU MBI BIpaBe ro-
BOPHTb O CBOGOME BOJIH, NpHYEM, ONHAKO, Mbl IOJIXKHBl
OCTaBJSATh JOCTATOUYHO MPOCTOpa AJs1 YNOTpeGJeHHs TaKHX
CJIOB, KaK «OTBETCTBEHHOCTb» M «HajeXKHa», — CJOB, KOTO-
pble B OTHEJbHOCTH TaK JKe MaJo MOAAAIOTCs ONpefeseHHIo,
Kak M [pyrue cJoBa, HeoOXOAuMble [JIsl 4YeJOBEUeCKOro
oO011eHHusI.

Takue paccypaeHusl pacKphIBalOT THOCEOJIOrHYeCKHe BHI-
BOJH, B OTHOLIEHHH Hallero NoJioXKeHHs Kak HaGmaopartesnef,
H3 YpOKa, NMpenojaHHOTO HaM pa3BUTHEM (H3HYECKUX HayK.
Ham npuimioch oTKasaTbcsl OT TNpHUBLIYHBIX TpeboBaHHH,
NpeAbABASIBIIUXCA K OOBSCHEHHIO, HO B3aMeH 3TOr0 HaM
NpefocTaB/ieHbl JIOTHUECKHe CpeicTBa JAJs1 OXBara M IOHHU-
MaHHsl Gojee WIMPOKMX o6sacrTell Halllero onblTa, NMpHYEM
0Ka3aJoch HeOOXOOHMBIM 00pallaTh AOJXKHOe BHUMAaHHe Ha
NOJIOXKEeHHUe JIHHHU pasfena o0beKT — cyObekT. I1ocKoJabKy
B (uyaocodckoit uTepaType HHOTAA CCHIIAIOTCS HA pasHble
cTereHH (YpOBHH) OOBEKTHBHOCTH MJH CyO'beKTHBHOCTH
HJIH Jaxe peasbHOCTH, HeJHIIHe NMOAYePKHYTh, 4TO B 0GbeK-
THBHOM OIHCAaHHH — TaKOM, KakK MBI ero Onpexeusd, —
npejcTaBJeHHe O NIepBHUHOM CYyGbeKTe, TaK JKe KaK U MOHs-
THA,, MONOGHHBEe peasM3My U MIAeaJH3My, He HaxoAuT cebe
MecTa; OAHAKO 3TO OGCTOATENbCTBO OTHIOAL He O3Hauaer
KaKoro-nu60 OorpaHHueHHs AJIsl Hallero MCC/aeJ0BaHHsS U 1/
06J1aCTH, K KOTOPOH OHO OTHOCHTCS.

[Tocie TOro KaK si pacCMOTpesl HeKOTOphle HayuHhle Mpo-
GneMbl, MMeWOLIMEe OTHOLIEHHE K eIMHCTBY 3HAHHMH, s Xouy
06paTuThCs K CJAelyiouleMy BOMNpOCY, NOCTaB/JIeHHOMY B Ha-
el mporpamMMe, a KMEHHO K BONPOCY O TOM, CYLIECTBYET .1
MO3THYECKAs, HJIM NYXOBHAs, WJU KYJbTypHasl MCTHHA, OT-
JIHUHAst OT HCTHHB HayuHOH. Ilpm Bce#l cBOHCTBEHHOH MHe
KaK eCTeCTBOHCIBITATeJ 0 HeOXOTe BXOAHUTb B 3TH 006JacTH,
A MOMLITAIOCh, ONHAKO, NMPOKOMMEHTHPOBaTb 3TOT BOMPOC
C TOH K€ TOYKH 3DeHHs, KakoH § NpUAep:KMBaJCs B Mpe-
ABIOYIIMX CBOHMX paccyxXIeHusx. Bosspamiasick x Haeft
MBICJIH O 32aBHCHMOCTH MeEXK]y HAalUHMH CPeACTBaMH BhIpa-
XKeHHS M 00J1acTbio HMHTEPECYIOUIero Hac ONblTa, Mbl He
MOXeM MHHOBaTb BONPOCZ O B3aHMOOTHOLIEHHH MEXIy
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Haykofi ¥ uckycctBoM. [IpuunHa, noueMy HMCKyCcCTBO MOJKeET
Hac 06GOraTHTb, 3aKJIOUaeTcs B ero CIocOOHOCTH HamOMH-
HaTb HaM O TapMOHHsSX, HeJOCsraeMblX IJs CHCTeMarHye-
CKOro aHaju3a. MoKHO CKa3aTb, 4TO JIHTepaTypHoe, H30-
6pasuTesbHOe M MY3BIKaJbHOE  HCKYCCTBa  00pasyioT
nocJiel0BaTe/NLHOCTL CIIOCOGOB BhIpakeHHs, H B 3TOH mocJe-
J0BaTeJIbHOCTH BCe GoJiee MOJIHBIA OTKa3 OT TOUHBIX Ompe-
JleIleHHH, XapaKTepHbIX [Js HayuHbIX COOOLIEHHH, Mpeno-
cTaBasier Gosblile cBoGoabl urpe ¢aHtasun. B wacTHOCTH,
B MO33HH 3Ta ILieJb JOCTHTraeTcsl CONOCTaBJIeHHEM CJIOB, CBsl-
3aHHBIX C MEHSIOLMMCs BOCHpHsATHEM HabmiofaTels, H 3THM
5MOIHOHAJNBHO OGBERUHSIOTCS MHOroo6pasHble CTOPOHBHI ye-
JIOBEYECKOro MO3HAHHUS.

Bcsikoe mpousBeneHue HCKyccTBa TpeOyeT BIOXHOBEHIS.
He Gyper, omHako, HEMOUTHTENbHBIM 3aMeTHTb, 4TO Jaxe
Ha BeplUMHEe CBOEro TBOPYeCTBA XYMOXKHHK [OJaraeTcs Ha
o6uieuesioBeyeckHii (GYHAAMEHT, HA KOTODOM CTPOUM M MBI
B u4acTHOCTH, Mbl [OJKHE OCO3HATh, YTO CaMoe CJIOBO
«MMIIPOBH3aLMst», TAK JErKOMBICJIEHHO CJeTawllee ¢ SA3bKa,
KOTJla TOBOPSIT O XYNOXEeCTBEHHOM HCIIOJHEHHH, yKa3blBaeT
Ha HeoThbeMJIeMOe CBOHCTBO BCSKOro cooOieHus.. B oGbiy-
HOM pasroBope Mbl GoJjiee HJIH MeHee 0ecCO3HATEeJNbHO Bhl-
GupaeM CJOBeCHble BblpaKeHHs, nepelaBas TO, O 4eM Mbl
AyMmaeMm; faxe B HallHCaHHbIX OyMmarax, rje Mbl HMeeM BO3-
MOXHOCThH TepecMOTpeThb Kaxjioe CJOBO, BOMNPOC O TOM,
OCTaBHTh €ro WJH 3aMEeHHTb, TpebyeT IJIs OTBeTa KaKOro-TO
OKOHYATEJNLHOTO pellleHHs], MO CYILeCTBY 3KBHUBAJIEHTHOTO
HMIIpOBH3alMU. Mexy NPOYHM, paBHOBECHE MEXKIY Cepbe3-
HOCTbIO H INYTKOH, THIHYHOe [J151 BCSIKOTO HCTHHHO XyJHO-
JKECTBEHHOTO HCINOJHEHHsl, HalOMHHaeT HaM O JONOJHH-
TeJbHBIX aclieKTaX, Gpocalolnxcs B rjasa B IETCKOH Hrpe
H He MeHee IIEHHMBIX B3pocabiMu. B camom nese, ecin Mot
GyaeM crapaTbCsl BCerja TrOBOPHTb COBEPLIEHHO CepbesHo,
Mbl PHCKYEM OuYeHb CKOPO MOKa3aTbCs HalIHM CJyLIaTelasiM
1 ce6e caMUM CMEXOTBOPHO CKYYHBIMH; a €CJIH Mbl MOMPO-
GyeM Bce BpeMs LIYTHTb, Mbl CKOPO OOHApYXKHM (Ja U HaLId
cylIaTe/H TOXKe), YTO HaXOAHMCSl B YHBUJIOM HaCTPOEHHH
wyToB B Apamax lllexkcnupa.

[Ipu cpaBHeHHM MeXJy HayKaMH H HCKYCCTBaMH, Ko-
HEYHO, Hesb3si 3a6blBaTh, UTO B HAyKax Mbl HMeeM [eJ0
C CHCTEeMaTHYeCKHUMH COTJIaCOBAHHBLIMU YCHJIMSIMH, Hampas-
MIeHHBIMH K HAKOIJIEHHIO OMbITa H paspaGoTKe NpeacTaB-
JIEHUH, TPHTOAHBIX JAJsl €0 TOJNKOBaHHdA;, 3TO IOXOXe Ha
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nepeHOCKY W MIOArOHKY KaMHe# 1714 nocTpoiiky. B T0 ke BpeMs
HCKYCCTBO NpeficTaBjsieT co6oll Gosiee HHTYHTHBHBIE MOMBIT-
KH OT[eJIbHOTO JIHIA BHI3BATh YYBCTBA, HAMOMUHAIOIIHE O He-
KOTODOI1 NyLUeBHOH CUTYalHH B [eJOM. 3JleCb Mbl MOJXOIHM
K TOH Touke, r'le BOMNPOC O eIHHCTBe 3HAHHH, KaK M camoe
CJIOBO <«HCTHHa», CTAHOBUTCS HEOXHO3HAUHBLIM. [leficTBH-
TeJbHO, B OTHOLIEHHH K AYXOBHBLIM U KYJbTYPHBIM IIEHHO-
CTAM Mbl TOXE He HOJIKHBI 3a6bIBaTh O NpoGieMax TEOPHH
NO3HaHHsA, KOTOpble CBSI3aHbl 3[eChb C NPaBHJIbHHIM (ajaH-
COM MeXAYy HallHM CcTpeMJeHHeM K BceoGbeMJIoLIeMy
B3TJIsIly Ha XXH3Hb BO BCEM ee MHOrooGpasHu H HalIHMU
BO3MOXKHOCTSIMH BLIPAa2KaTb CBOH MBICJIH JIOTHYECKH CBSI3HBIM
o6pa3oM.

Hayka u penurnsi 3aHMMaloT B 3TOM BOIIPOCE CYILIECT-
BEHHO pasHble HCXOAHble no3uuuu. Hayka crpemures x pas-
BHTHIO OOIIHX METONOB YMODPSIAOYeHHsST OOGIeue0BeyeCcKoro
ONbITa, a PEJIUrHH BO3HHKAIOT M3 CTPEeMJIEeHHs CIOCHeLIecT-
BOBaTb FapMOHHHM B3IJIAJOB H INOBeJEHHS BHYTPU coobuie-
crBa JioAeHd. Bo BCSIKOH pesIMTHH 3HaHHs, KOTOPBIMH 0GJa-
Jajy ujeHbl 0o0llecTBa, BKJAAbIBAJHCh, KOHEYHO, B HEKOTO-
pylo yxke TOTOBYIO CXeMY HJH CTPYKTYDY; TepBHYHOE XKe
colepXKaHHe 3STOH CTPYKTYpPbl COCTaBJSJIH UEHHOCTH H
Hjeasbl, MOJOXKEHHbIE B OCHOBY KyJbra H Bephl. [lostomy
BHYTPEHHSI CBSI3b MeXJAY CoiepxaHHeM H ¢(opMOHl MaJso
npHBJIeKana K ce6e BHHMaHHe [0 TeX MOP, MOKa MOCAENyio-
llee pa3BUTHE HAYKH He NMPUHECJO HOBHIX NMPHHIHIHAJBbHBIX
BbIBOJIOB KOCMOJIOTHUECKOTO HJH THOCEOJIOTHYECKOro Xa-
pakTepa. XOX HCTODHH [JaeT MHOTO TaKHX NPHMEPOB; Mbl
MOXKeM COCJaThCs, B YACTHOCTH, HA HACTOSIUUH pPacKoJ
MexXJy HayKOil M peJHurHefl, CONPOBOXAABIUUH pa3BUTHE
MEXaHHCTHYECKOTO MOHHMaHHs NMPUPOALI BO BPeMeHa eBpo-
nefickoro BospoxnaenHs. C oqHOH CTOpPOHB, MHOTHe SIBJje-
HUS, Ha KOTOpble [0 TeX MOp CMOTPeJH Kak Ha MpOsBJeHHe
60XKeCTBEHHOTO NPOBHIEHHSI, OKa3aJUCh CJEACTBHSIMH He-
3bI6IeMBIX OOLIMX 3aKOHOB npHpoabl. C apyroll CTOPOHH,
(Hu3MueckHe METOAbl W B3TJIsAAbl ObLITH OueHb HAaJIeKH OT
TOoro, 4to6bl JesaTb YNOp Ha 4YeJlOBEUECKHe IEHHOCTH H
HJ€aJbl, BaXKHble 17151 peJaurdd. [Tostomy o6muM AJs IUKOJ
TaK Ha3blBaeMOH SMNHUPHYECKOH H KPUTHUYECKOH ¢Hoco
¢un O6bJIO CTPEMJEHHe IIPOBECTH KaKoe-To (XOTf W [0-
BOJIbHO HEOIpe[eNeHHOe) pasjuuue MeXAYy OGBEKTHBHLIM
3HaueHHeM H CyObeKTHBHOH Bepoil.
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Bnarogaps nmpu3HaHHIO TOro, 4TO B HMelolleM Ompene-
JIEHHBIH CMBICJ CJIOBECHOM cOOOlIeHdH Heo6Xoaumo 00+
pawaTtbh BHHMaHHe Ha MeCTO, I'le NPOBOAUTCS JIHHHA Das-
Jpesna o6BbeKT — CYO'beKT, COBpeMEHHOe pa3BHTHE HAayKH CO3-
JaJi0 HOBYIO OCHOBY M5l ynoTpeGJieHHs TakUX CJOB, Kak
«3HaHHe» M «Bepa». Ilpexae Bcero NpH3HaHue OrpaHuye-
HUH, IPHCYIUHX MOHSITHIO NPHYMHHOCTH, BBHIABHHYJIO CHCTEMY
MOHSAATHH, B KOTOPOH HJess MHPOBOro mpefonpeje/ieHus 3ame-
HeHa MOHSTHEM ecTecTBeHHOH 3BoJioluH. UTo Kacaercs: opra-
HHU3aLHH YeJIOBEYeCKHX OGILeCTB, TO Mbl XOTeJNH Gbl 0COGEHHO
MOAYEPKHYTb, UYTO B OMNHCAHHM MOJIOXKEHHS OTAeJbHOro
JHIa BHYTPH OOlUecTBa HMEIOTCS THIHYHO [OMOJIHHTE/b-
Hble CTOPOHBI, CBSI3aHHBIE C MOABHXHOH TpaHHIEed MeXAy
OlICHKOH uYeJOBeYeCKHX LeHHOCTeii M OOWIMMH MOJIOXKe-
HHSIMM, Ha OCHOBAaHHM KOTOPHIX O HHX cyAAT. KoHeuHoO, BCsl-
KOe YCTOHuMBOe uejoBeuecKoe OOIIeCTBO  HyXAaercs
B YeCTHOH Hrpe, YCTAHOBJEHHOH MYIAPbIMH NpaBHJIaMH; H
B TO Xe BpeMsl XKH3Hb 0Oe3 MPHBSI3aHHOCTH K CeMbe H
Apy3bsiM Oblia Obl, OUEBHJHO, JIMIIEHAa ONHOH W3 CBOMX ca-
MBIX JParolleHHbIX H TPHBJIEKaTeIbHBIX CcTopoH. OO6uyio
lesb BCEeX KyJbTyp COCTaBJsieT caMoe TecHeiillee coyera-
HHe CHpaBeJJIMBOCTH H MHJIOCEPIHs, KAKOTO TOJNBKO MOXHO
JOCTHTHYTb; TeM He MeHee cJeiyeT MPHU3HATh, 4TO B Kax-
JOM cJliyyae, TAe HYXHO CTPOro NPHUMEHHTb 3aKOH, He
ocTaeTcss MecTa AJsl MpOsIBJIEHHs] MHJIOCepAusi, H HaoGopor,
A06poXKenaTenbCTBO H COCTPajanHe MOTYT BCTYNHTb B KOH-
GJMKT ¢ CaMbIMH NPHHLMNAMH NpaBocyaus. Bo MHorax pe-
JHTHSIX 3TOT KOH(MJHKT WJJNIOCTPUpYeTCs MHGbaMH o OHTBaXx
Mexay GoraMu, OJHLETBOPAIOIIHMH TakHe HAeanbl, a
B JPeBHEeBOCTOYHOH (uocopun 31O MnoauepkuBaercs cie-
AYIOLIHM MYAPHIM COBETOM: NOOHBAsICh TapMOHHH 4esoBe-
yecKOfl KHM3HHM, HHKOrJa He 3a0biBalf, YTO Ha clleHe OLITHS
Mbl CaMH SIBJASIEMCSl KaK aKTepaMH, TaK H 3DHTeJISIMH.

Ipu cpaBHEHMH Da3/JHYHBIX KyJbTYp, ONHPAIOIIHXCS HA
TPaAMLHK, BOCIHTAHHBIE HCTODHYECKHMH COCBLITHSIMH, Mbl
BCTpeuaeM 3aTpyJAHEHHe, KOTOpOe COCTOHT B TOM, 4TO
TPYAHO OLEHHTb KYJbTyDy OAHOrO Hapoja Ha (oHe Tpa-
AuuMi Apyroro. B 3TOM OTHOLIEHHH CBfI3b MeXAy HalHO-
HaJbHHIMH KyJbTypaMH HHOTJa XapakTepH30BajlaCh Kak
JONOJIHHTE/IbHAS, HO 3TO CJOBO Hesb3s 3[eCb ynoTpebJAThb
B €ro CTPOroM CMhICJe, B KAKOM ero yrnorpeGJsIioT B aToOM-
HO#l (M3HKe HJM B MCHXOJIOTHYECKOM aHaJju3e, TAe Mbl
HMeeM 1eJI0 C HeH3MeHsIeMbIMH YePTaMH Halllero MoJoXKeHHs.
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C onHOi CTOPOHBI, KOHTAKT MEXKLY HAPOAAMH 4acTo MpH-
BOAMJI K CJIHSIHHIO KYJbTYD NPH COXPaHEHHH LEHHHIX 3Jje-
MEHTOB HAalMOHAJbHBIX TPAaJHUHHA; C APYroél CTOPOHHI, H
aHTPOMNOJIOTHYECKHE HCCJIEef0BaHHUsl MOCTENeHHO CTAaHOBSATCS
BaXXKHBIM HCTOYHHKOM, OCBENAIoIAM OOlHe IJSl BCEX KyJb-
TYp 4epThl pa3BHTHs. HaM npepcraBisieTcss HECOMHEHHBIM,
YTO MpoGjeMy eJHHCTBA 3HAHH{ HeJb3sl OTAENSATh OT CTPEM-
JIeHHs1 K BceoOlleMy B3aHMONOHHMAHWIO KaK CPeACTBY MOJ-
HSITHSl YeJI0BeUeCKOH KYJAbTYpHI.

B 3akniouenne 3toro noknaga MHe ciexoBajo Obl mpo-
CHTb M3BHHEHHS B TOM, YTO, FOBOPSI HAa TakHe OGUIHE TeMH,
s TaK MHOTO CChL/IaJICA HAa OJQHY CMNeLUaNbHYI0 06/acTh 3Ha-
HHH, a HMeHHO Ha (Hu3Hueckue Hayku. Ho MHe xoresoch
yKazaTh Ha OAHY TOYKY 3peHHs,, IIOACKA3aHHYIO HaM
B Hallld JIHH TeM CEPbe3HbIM YPOKOM, KOTOPHIfl OblJ Mpemno-
JaH HaM B 3TOH 06J1aCTH; MHe KaxKeTcsl, YTO 3Ta TOUYKa 3pe-
HHSl HMeeT BajKHoe 3HaueHHe JJist MpoGJeMbl eMHCTBA 3HA-
HUE. DTy YCTAHOBKY MOMKHO pe3IOMHpPOBAaTh Kak CTpeMJieHHe
HOOCTHTHYTb TapPMOHHYHOTO MOHHMAaHHSI Bce GoJjiee LIMPOKHX
acCMeKTOB TOTO IIOJIOXKEHUS, B KOTOPOM Mbl Haxoaumcs. Ml
JOJIKHBI NIPH3HATb, YTO HH OJMH ONBITHBIE (haKT He MoXKer
ObiTh CHOPMY/IHPOBAH NOMHMO HEKOTOPOH CHCTEMBI TMOHSI-
THH M YTO BCSIKAs KaXKyulascs AUCTapMOHHsI MEXMY OMNBIT-
HBIMH (GakTaMH MOXeT ObITh yCTpaHeHa TOJbKO NMyTeM Haf-
Jexaluiero pacliipeHust 3TOH CHCTEMBH MOHATHH.



ATOMBI
H
yeJiloOBeYeCcKoe Io3HaHue

1955

E CJI¥ TOBOPUTBH O Mporpecce NMO3HAHHS M NMOJUHHEHHs NPH-
POMbl, Y4acTbi0 KOTODPOH fIBJIsieMCs1 Mbl CaMH, TO B HCTO-
PHH HAYKH efiBa JIM YTO-NHGO MOXKEeT CPaBHHTbCSt C HCCJe-
JIOBaHHSIMH MHpa aTOMOB B HauieM Beke. OJIHAaKO CO BCAKHM
POCTOM 3HAHWH ¥ yMeHHH cBs3aHa M OOJbliasi OTBETCTBEH-
HOCTh, OCYyLIeCTBJeHHe ke OoraThlX OOGeLIaHHH aTOMHOrO
BeKa M yCTpaHeHHe HeCOMbIX HM HOBBIX omacHocTed OpocaeT
Bcell Halleli UMBHJIHM3aNMHM CepPbe3HbI BHI30B, Ha KOTOPHIH
MOXHO OTBETHUTb TOJbKO COTPYIZHHYUECTBOM BCE€X HapOJOB,
OCHOBAHHBIM Ha o6lueM MOHHMAaHHH HeOOXOLMMOCTH COAPY-
xKecTBa Jiofed. [IpH TakoMm MoJIOXKeHHH Bellefi BaXKHO fICHO
ce6e mpeacTaBUTh, UTO HayKa He 3HaeT HALUOHAJbHBIX rpa-
HHLl H YTO ee JOCTHXKEeHHs SBJAIOTCA OOLIMM JOCTOSTHHEM
yeJiOBeYecTBa; M03TOMY OHa BO BCe BpeMeHa oObenuHsia
Jiofell B MX YCHJHSIX Pa3bsCHUTb OCHOBBI HAIUMX 3HAHHH.
Kak s mocrapaioch mokas3artb, M3yueHHe aToMa, NpHBeallee
K CTOJb 3HAMEHAaTeJbHBIM MOCHEACTBUSM H 06s3aHHOE CBO-
HIMH ycrexaMd MHPOBOMY COTDYAHHYECTBY, He TOJBKO yTiIy-
6uno Hame NPOHUKHOBEHHe B HOBYIO 06/1aCTh ONBITHBIX
3HAHH{I, HO M MpPOJHJIO HOBBIH CBeT Ha oO6wHe NPOGJIeMbl
NO3HaHHUS.

CHauana MOMXKeT MNoKa3aTbCsl CTPaHHBIM, 4TO aTOMHas
HayKa COJepXKMT NoyueHHe OOIero xapaxkrepa; HO Mbl 10J-
JKHBI MOMHHTb, YTO Ha BCeX 3Tamax CBOEro pa3BHTHS HayKa
06 aroMax Bcerfia 3aTparupaja TIJy6okue npoGaeMbl
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no3nanus. Tak, MBICHTENH IPEBHOCTH, BBOAS NPEACTABIACHHE
00 OrpaHHuYeHHOH NEJHMMOCTH BeILeCTBA, MbITAJHCh TeM ca-
MbIM Ha#TH OCHOBY AJIsi MOHHMaHHSI TOrO MOCTOSIHCTBA, KOTO-
poe 0GHapyKHBaIOT NPUPOJHBIE SIBIEHUS IPH BCeM HX Pa3HO-
0o06pa3uH H H3MEeHUMBOCTH. ATOMHCTHUECKHe HeM Bce GoJiee
H GoJee NJIOAOTBOPHO COAEHCTBOBA/NHM DA3BHTHUIO (H3HKH H
XHMHMH HauuHas ¢ enoxu Bo3poxkieHus, HO Ha HHX Bcerga,
BIUIOTb O Hayaja 3TOro CTOJIeTHs, CMOTPENH KakK Ha THIOo-
Te3dy. CuMTasoch OueBHIHBIM H He TPeGYIOIMM NOKa3aTelb-
CTBAa, YTO HAUIX OpraHbl UyBCTB, KOTOpPble CAMH COCTOAT U3
GEeCUHC/IeHHBIX aTOMOB, CJAUIIKOM TPyOH, 4TOGH HaG0xaTh
MeJbYyadlibe 4YacTHNbl MaTepuH. IDTO NOJIOXKeHHe J0JKHO
OBLIO, OAHAKO, CYIIECTBEHHO H3MEHHMThbCsl 6Jarofapst Kpyim-
HbIM OTKPBITHSIM Ha Mopore Haulero crosnertHs. Kak xopowro
M3BECTHO, Pa3BHTHe TEeXHHKH SKCIEPHMEHTa Jaj0 BO3MOXK-
HOCTb perucTpupoBath 3(P¢eKTsl OT OTHEJLHBIX aTOMOB U
nonyyatb MHMOpMauuio o 6oJee 3MEeMEHTAPHBLIX HaCTHIAX,
M3 KOTOPBIX, KaK OblJIO HaiileHO, COCTOAT CaMH aTOMBI.

IpusnaBas ray6okoe BJUSAHUE, KOTOPOE OKAa3bIBAJ npeB-
HHH aTOMHM3M Ha pa3BHTHe MEXaHHCTHYECKOTO MOHHMAaHHS
NPUPOABI, HYXKHO BCe XKe CKa3aTb, YTO TOJILKO H3YyueHHe He-
MOCPEACTBEHHO AOCTYMHBIX aCTPOHOMHUYECKHX H (PU3HUECKHX
ONBLITHBIX (aKTOB 1aJ0 BO3MOXKHOCTb BBHISIBHTh 3aKOHO-
MEpPHOCTH TaK Ha3blBAEMOH KJjaccHueckod (U3HKHU. 3aBeT
l'anunes, cornacHo KOTOPOMY OTY4eT O SABJIEHWH CJefyeT
OCHOBBLIBAaTb Ha H3MEPHMBIX BeJHUHHAX, MNO3BOJMJ H30a-
BUTbCA OT TeX AHMMHCTHYECKHX B3IVIS[OB, KOTOphie Tak
AOJITO MellaJn pa3yMHoO GOpMyJaupoBaTh MeXaHUuKy. B npun-
unnax HeloToHa ObUIH 3a/10XeHbl OCHOBBI NSl AeTepMHHH-
CTHYECKOr0 ONMMCaHHUs, MO3BOJIAIOIIENO MO COCTOSIHUIO (DU3HU-
YEeCKOH CHCTeMbl Ha MaHHBII MOMEHT BpeMeHH NpexcKasbl-
BaTb ee COCTOsIHHe AJis J1060ro nocjenyIolero BpeMeHH.
Ha 3Tux Xe OCHOBaHHSIX MOMKHO GBLIO OGBACHHTD H 3JIEKTPO-
MarHiTHele aBJeHud. [las 3Toro TpeGoBasioch, OMHAKO,
4To0bl B ONHCAHHE COCTOSHHSI CHCTEMbl BXOAHWJH, KPOMe MO-
JIOXKEeHHHA U CKOPOCTell 3apsKeHHBIX U HaMarHUYeHHBIX Te,
BeJHYHHA M HANpaBJieHHe 3JeKTPUYECKHX M MarHHTHBIX CHJA
B KaXJ0H TOUKe NPOCTPAHCTBA B JaHHBIH MOMEHT.

Honaroe Bpema Aymanu, 4To CHCTeMa MNOHATHH, Xapak-
TepHas AJs KJaccHyeckod (PU3HKU, maeT HaM HajJjexallee
OpyAye IJsl ONMCaHHUA BCeX (PH3UYECKUX §IBJIEHHH, H ee CUH-
TaJlH TPUTOJHOH [JII pa3BUTHA M UCNOJb30BaHHUS aTOMH-
CTHYecKUX Haell. KoHeuHo, nJid cucreM, COCTOALIMX, NOAOGHO
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06LIKHOBeHHBIM TeJlaM, W3 OTPOMHOr0 4HCJja COCTaBHBIX Ua-
cTel, He MOrJo GbITh i peun 00 HcuepnbiBaloUleM OMUCaHUH
COCTOSIHHSI CHCTeMbl. TeM He MeHee 0Ka3aJoChb BO3MOXKHHIM,
He OTKa3blBasich OT JeTEepMHHUCTHUECKOro Hiealsia, BhiBe-
CTH Ha OCHOBe MNpPHHIMIOB KJaccHYecKoil MexXaHHKH cTa-
THCTHYECKHE 3aKOHOMEPHOCTH, OTpaxawoliHe MHOTHe U3
coficTB MarepuaJbHbIX Tea. HecMoTps Ha TO, YTO 3aKOHBI
JBHXKEHHS MeXaHUKH [ONYyCKaloT MoJiHoe obpalleHHe XO0Aa
KaX/J0ro OTHAEeJbHOro npoliecca, GbLJIO NOJYYEHO HCUEPIIbI-
Baiollee OOGbsICHEHHe XapaKTepHOro cBolicTBa HeoOpaTu-
MOCTH TeIJIOBHIX sBJEHHH;, OOBSCHEeHHE 3TO 3aKJ/I04aercd
B CTATHCTHYECKOM paBHOBECHH 3HEpTHH, HacTynamoouleMm
B pe3ysbTaTe B3aHMOAEHCTBUSI MeXIYy MOJIEKYJaMH. Sto
KpYyIHOe pacluHpeHHe 06JaCTH NpPUMeHEHHs] MEXaHHKH elle
CHJIbHEe TONYEPKHYJNO0 HeOO6XOAHMOCTh AaTOMHCTHYECKHK
uaell 1J1si OMMCaHUs NMPUPOALI H BNepBble 1aJ0 BO3MOXKHOCTD
MOJCYUTATh YHCJIO aTOMOB B BellleCTBe.

OnHako ¢ BHISICHEHHEM OCHOB, Ha KOTOpble ONHpaioTcs
3aKOHbl TEPMOJHHAMHUKH, OTKPBIJICS M MYyTh K YCTAHOBJIEHHIO
CBOHCTBa LEeJbHOCTH AaTOMHBIX MPOLECCOB, — CBOACTBA,
JlaJieKo BBIXOJSIIero 3a mpejie/ibl CTaporo yuenust o6 orpaHu-
YeHHO! AEJHMOCTM MaTepud. XOpolO H3BECTHO, 4TO Je-
TaJbHEIE aHaJn3 TENJOBOro H3JyueHUs OKasajcs [poBep-
KOl NPMUMEHHMOCTH KJjaccHueckHx ¢uanueckux uued. OT-
KPhiTHE 3JEKTPOMarHHTHBIX BOJIH YXKe J1aJ/l0 OCHOBY IJs
MOHMMAaHUsl paclpocTpaHeHHsi cBeTa H OOBACHHIO MHOTHE
H3 ONTHYECKMX CBOMCTB BelllecTB, HO IpPH INONBITKAX INpH-
MEHHTb 5TH HJeH K JYYHCTOMY paBHOBECHIO BO3HHKJ/H He-
npeogouMsie TpyaHocTH. CyluecTBeHHO TO, YTO paccyxje-
HMs 3mech ObIM OCHOBaHBl Ha OOLIMX NpPHHLIMNAX H He 3a-
BHCEJIH OT ClelHaJbHBIX TPENOJOXKEHUA OTHOCHTENILHO
cocTaBa BellecTB, DTo 06GCTOSATENLCTBO M mpHBeo [lnaHka
K OTKPHITHIO B NEepPBOM TOAYy 3TOTO CTOJIeTHS YHHBepcCaJb-
Horo kBaHTa geiicTeusl. OTKpbiTHe [laHKa fCHO mokKasasno,
yTO KJaccuyeckoe ¢dhH3HYeCKoe onuUcaHHe SIBJASETCA Haeas-
3alieli ¥ HMeeT OrpaHHYEHHYI0O NpPHMeHHMOcTb. B sBJe-
HUSIX OOBIYHOrO MacwTaGa BeJHYUHbBl Pa3MepPHOCTH Aefl-
CTBHSI TaK BeJMKH MO CPAaBHEHHIO C KBAHTOM, YTO €T0 MOXKHO
He BKJIouaTh B paccMorpenHe. OfHaKo B COGCTBEHHO KBaH-
TOBBIX ITIpOIecCaXx Mbl BCTpeyaeM 3aKOHOMEpPHOCTH, COBep-
IIEHHO uyXK/ble MEXaHHCTHUECKOMY MOHHMAHHIO NMPHPOAB H
He MoAjamollHecs HATVIIAHOMY AeTepMHHHCTHYECKOMY OMNH-
CaHHIO.
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3amava, nocraBieHHasi fepea QHU3HKaMH OTKpPBITHEM
[lnanka, G6bi1a orpomHa. TpeGoBasoch NMPH MOMOLIM TiIa-
TeJIbIOr0 aHau3a NPeANOChIOK, Ha KOTOPHX OCHOBAHO MpH-
MeHeHHe HalMX CaMbIX 3J1eMEHTapHBIX MOHATHM, PaCUHCTHTD
MeCTO nJis1 KBaHTa [JeHCTBHS B pallMOHANLHOM 0GOGILEeHUH
K/1aCCHYeCKOro (DH3HUECKOro OMNHCaHHsA. B TeueHHe Bcero
BPEMEHH DAa3BHUTHS KBAaHTOBOH (H3MKM, NpHHecmel Tak
MHOTO HEOXKHAAHHOrO, HaM He pa3 MNPHULIOCHL BCIOMHHTH
O TPYAHOCTH OPHEHTHPOBATECS B 0GJACTH OMBITHBIX (haKTOB,
He TOXOXHX Ha Te, AJIsl ONHCAHHS KOTOPHIX npHucnoco6JieHs
Halln cnocoOnl BhipaxkeHust. LIIMpoKoe M WHTeHCHBHOe coO-
TPYAHHYECTBO (PH3UKOB MHOTHX CTpaH CnocoGCTBOBAJO
OBLICTPBIM ycmexaMm; pa3Hoo6pa3He HX NOAXOHAa K AaHHOI
npoG/ieMe 0Ka3anoch oYeHb MJOJAOTBOPHBIM H MOMOTJIO coo-
KyCHpOBaTh ee 6oJsiee pe3ko. 34eCh, KOHEYHO, HEBO3MOKHO
6bl10 66l OCTaHOBHTBCS GOJiee MOAPOGHO HA TOM, YTO BHeC
KaxKJblfl H3 (DH3UKOB; HO B KauecTBe (hOHA AJs AabHeAIINX
paccy/leHHH 51 HaNOMHIO BaM BKpaTIle HeKOTOphle H3 I/aB-
HbIX OCOGEHHOCTEH 3TOr0 pa3BHTHS.

B T0 Bpemsi kak Ilnank OCTOpOXHO orpaHHum/cs cTa-
THCTHYECKHMH apryMeHTaMM U MOJYEPKHBaJ 3aTPYIHHUTENb-
HOCTb OTKa3a OT KJAaCCHYECKHX NPHHIMIOB [JeTaJbHOro
ONMHCaHHs NPHPO/bI, DAHIITENH CMeJIO0 yKa3aJ HAa HeoGXOMIH-
MOCTb NPHHUMAaTbh BO BHMUMaHHe KBAHT JEHCTBHS B WH/HBH-
AyalbHBIX aTOMHBIX fIBJEHHAX. B ToT ke roxm, korma om
TaK FapMOHMUYHO JOCTPOHMJ 3[aHHe KJNacCHYECKOH (H3MKH,
YCTaHOBHB TEODHIO OTHOCHTENLHOCTH, OH Cjesas elle ONHO
OTKpHITHE. DHHIITEHH MOKa3aJ, 4TO AMsl ONUCAHUS HaGJIIo-
JAeHuii Hal (OTOINEKTPHUECKHM 3(P(HEKTOM HeoGXOAHMO
NPEANONIOXKHTb, 4TO MNepefiaya 3SHEPTHH K KaXAOMY Bhbi-
PBAHHOMY H3 BellleCTBa 3JIEKTPOHY COOTBETCTBYET MOTJIOLLe-
HHIO TaK Ha3blBaeMOr0 KBaHTa H3/ydyeHus. Tak Kak muuest
O BOJIHAX HeOGXOAUMa 1Jia OODBACHEHHS pPachpoCTpaHeHHs
CBETa, TO He MOrJI0O GHITh M Peudn O TOM, 4TOGH MPOCTO
3aMCHHTb €€ KOPIYCKYJSIDHBIMH TNpejacTaBJeHHsIMH. [lo-
STOMY yueHble 3/leCb BCTPETHJHCh CO CBOEOGPa3HOH IHjeM-
MO, AN pa3peuleHHss KOTOPoil Tpe6GOBaJcs TIIAaTesbHbI
aHa/u3 06J1aCTH NPUMEHMMOCTH HAMVISLAHBIX NMPeACTaBIEHHI.

Kak u3BecTHo, 3TOT Bompoc eme GoJblie o6GoCcTpHIICcs
Gnarofaps oTKpHITHIO PesepdopmoM aTomMHOro aapa. B siape,
HeCMOTpsl Ha ero MaJocTb, 3aKJIIOueHa MNOYTH BCH Macca
aTOMa, a €ro 3JIeKTPHYECKHH 3apsii COOTBETCTBYET YHCJAY
SJICKTPOHOB B HeHTpasibHOM aTome. IDTO JaJO MPOCTYIO
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KapTUHY aTOMa, KOTOPAas Cpasy ke HaBeja Ha MHLICJbL O npu-
MeHeHHY HJell MeXaHHKH W 3JIeKTPOMarHUTHOH Teopuu. Bce
¥Xe OblIO fICHO, YTO, COIJIaCHO MNPUHUHNAM KJacCHYeCKO
¢hu3uKY, HHKaKass KOH(HIypalUHs 3JeKTPHUECKH 3apsiKeH-
HBIX YacTHL He MoxeT 006JafaTb YCTOHUYHBOCTbIO, He00XO-
JUMOH AJ151 0GbsiCHeHUs QU3HYECKUX H XUMHUYECKHX CBOHCTB
aroMa. B 4acTHOCTH, MO KJIaCCHUECKO# 3JIeKTpOMarHMTHOM
TeOpHM BCAKOe [BHXKEHHe 3JIeKTPOHOB BOKPYr aTOMHOrO
sipa MOJKHO CONPOBOXKAATHCS HeNpepbIBHBIM H3JydYyeHHEM
SHepruu; B pe3yJ/bTaTe CHCTeMa cTaHeT GLICTPO CKHUMAThCA
JI0 TeX Nop, NOKa 3JIeKTPOHL He COeNHHsTCH C AApOoM, obpa-
3ys HeHATpaJibHYI0 YacTHIY HCue3alollle MaJbiX pa3MepoB MO
CPaBHEHHIO C TeMH, KOTOphie cJiefyeT MPHNHCHIBATL aTOMaM.
Onnako yka3aHHe Ha pellaiolilee 3HayeHMe KBaHTa fefi-
CTBHA JJISl yCTOHYMBOCTH aTOMOB H HX peaKLHH H3NydeHHs
6bl10 HalieHo B 3MMHPHUYECKHX 3aKOHAX JHHeHuaTHIX Clek-
TPOB 3JIEMEHTOB, — 3aKOHaX, A0 TeX INOp COBepLIEHHO He-
NOHSATHBIX.

HcxonHofi TOuko#l cTall 3[ech Tak HasbiBaeMblil KBaH-
TOBBIHl MOCTYJIAT, IO KOTOPOMY KaXKjpoe H3MeHeHHe 3HepTHU
atoMa eCTb pe3yJbTaT MOJHOTO Mepexoja MeXAy ABYMs
€ro CTalHOHapHBLIMH cocTosiHuAMuU. [lpemmosnaras pasnee,
YTO BCSAKHA aTOMHBI aKT H3JyueHHs CBsI3aH C MCIycKa-
HUEM WIH MOrJIOLIeHHeM eJHHHUYHOrO CBETOBOTO KBaHTa,
MOXHO OblIO ONMpefeNHTb H3 CNeKTPOB 3HAYEHHs] 3Hep-
THH CTALMOHAPHBIX COCTOSAHHH. Bhijo oueBHAHO, uTO B paM-
KaXx 1eTepMHHHCTHYECKOro OMHCAaHHsS He/Mb3s AaThb HHKAKOro
OGbSICHEHHS HENeJMMOCTH NPOIeCCOB NMepexofa H caMoMy
UX BO3HHKHOBEHMIO MNpH [AaHHbIX ycaosBusix. OxasaJiochk,
OJHAKO, BO3MOXKHBIM, ONHPasiChb Ha TaK Ha3blBaeMblll MpPHH-
LU COOTBETCTBHS, NOJYYUTb CHCTEMAaTH3allHIO CBsA3ed
3JIEKTPOHOB B AaTOMAaXx, OTpa)alollyl0 MHOTHE M3 CBOHCTB
semecTs. OCHOBLIBasiCb Ha CPAaBHEHHH C XOAOM MPOLECCOB,
OXHJAaeMbIM IO KJ1aCCHUeCKOH TeOpHH, HCKalH yKa3aHHM
JUlg TaKOTO CTaTHCTHYECKOro o006001ieHUs] OMHCaHHs, KO-
TOpoe OblJIO Gl COBMECTHO C KBaHTOBHIM mocrysiatom. Cra-
HOBHMJIOCb, OHAKO, Bce GoJsiee U Gosiee SICHBIM, UTO AJIS TOTO,
4TOOBl MOJYYHTb HEMPOTHBOPEYUBLIA OTYEeT 06 aTOMHBIX SIB-
JIeHHsIX, Heo6X0AHMO B eule GoJblIefi Mepe OTKa3aTbCH OT
HarJIAHbIX NpEeACTaBJeHHH H 4TO HYXXHa pafMKaJbHas me-
pedopMyNHPOBKA BCEro ONUCAHHS, UTOObI OCBOGOAHTL MECTO
A/ BCeX TeX OCOGeHHOCTeHl sBJEHHH, KOTOpble CBsI3aHHI
C KBaHTOM AeHCTBHUS.
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Peienne, N0CTHrHYTOe B pe3ysbTaTe H306peTaTeslbHBX
H OCTPOYMHBIX JIOrajlOK MHOTHX U3 CaMbIX BhpawUMXCs (PH-
3HKOB-T€OPETHKOB Halllero BpeMeHH, OblJO YAMBHTEJLHO
npocto. Kak u npu (OpPMYJIHPOBAHUM TEODHH OTHOCHTEJb-
HOCTH, TaK H 3/leCb COOTBETCTBYIOLIUH ammapat GblJ HaiilieH
B QopMe upe3BbIYaAliHO DPA3BUTBIX MaTeMaTHYeCKHX abCTpak-
uxfi. BennuuHbl, KOTOphle B KiaaccHueckoll (H3uke cayxaT
ANs ONMMCAHUA COCTOSIHWSI CHCTEMBI, 3aMeHSIIOTCS B KBaHTO-
BO-MeXaHHYeCKOM (opMajibHOM anmapaTe CHMBOJIHYECKHMH
onepaTtopamMH, KOMMYTaTHBHOCTb KOTOPLIX OrpaHHYeHa Mpa-
BHJIaMH, COZepXKAalUUMH KBaHT HeHCTBHA. DTO 3HAYHT, YTO
TB8KHM BeJMYHHAM, KaK NPOCTpaHCTBeHHBle KOOPAMHATH U
COOTBETCTBYIOILI[HE COCTaBJAOLIHE KOJHYECTBA ABHIKEHHS
4acTHI, HeJlb3s OJHOBPEMEHHO MPHIHCHLIBATH ONpeseseHHbIe
3HaueHus. Takum o6pa3oM, cTaTHcTHYeCKUA XapakTep op-
MaJIbHOTO anmnapara BBICTyNaeT KaK eCTecTBeHHoe o0606iue-

HHe ONMHCaHus Kiaccuueckodl ¢maukn. Kpome Toro, 310 0606- -

LieHHe CHesaajo BO3MOXHEIM JIOTHUECKH MOCJeloBaTelbHOe
bopMyaupoBaHHe 3aKOHOMEPHOCTEH, OrpaHHYUBAIOIHX HH-
AMBHAYaJbHOCTb TOMAECTBEHHBIX YaCTHI; 3aKOHOMepHOCTH
STH, KaK H CaMbli KBaHT, He MOryT OHTb BbipaxKeHhl Ha
f3blKe OObIYHBIX (PH3HUECKHX HATJISAHBIX MPeICTaBJeHHH.
[Ipy noMommM MeTOZOB KBAHTOBOH MeXaHMKH Y1ajoCh
OGBACHUTL GONbLIOE KOJHYECTBO OMBITHBHIX (PAKTOB, OTHO-
cAWmuxes K GU3HYECKHM H XMMHYECKHM CBOHCTBAM BellecTB.
He Tonbko ObiiM OGBsICHEHH BO BceX JeTalsX CBs3HU
3JIEKTPOHOB B aToOMax H MOJIeKyJaX, HO U YIaloCh Takke
IyGOKO NPOHHKHYTb B CTPOeHHE H peakUUu aTOMHBIX sifiep.
B cBA3H C 3THM MBI MOXEM yNOMSIHYTb O TOM, YTO BepOsiT-
HOCTHbIe 3aKOHBI JUISi CIIOHTAHHBIX PaJHOAKTHBHBLIX NpeBpa-
IWeHHA OblIH TapMOHHYHO BKJIOUEHW B CTaTHCTHYECKOe
KBaHTOBO-MeXaHHYecKoe onucanue. IIpn u3yyenun npespa-
IIeHHAI aTOMHBIX filep NPH BHCOKHX SHEPTHAX HAaO6.I0JeHb!
8a TNOCJeHHe TOAN HOBHE 9JEeMEHTapPHble YACTHIH; [MO-
HHMaHHe CBOACTB 9THX YACTHI NPOABHMHYJIOCH JAJIEKO Briepel
B pesyabTaTe npucrnocobsenns ¢opMaJbHOro amnnapara
K TpeGOBaHHSIM HHBAapHAaHTHOCTH, BBITEKAIOWIUM H3 TEOPHH
OTHOCHTe/NIbHOCTH, Bce Xe 3mech mepex HaMH BcTaloT Ho-
Bble TMPOGJIEMBI; pelieHHe HX, OYeBHAHO, TpebyeT majbHef-
IIHX a6CTpakUMi, KOTOphIe NMO3BOJNM/IH OLl CoueTaTh KBaHT
Re#CTBHSL C 3/1eMeHTapHBIM 5/EKTPHYECKHM 3apsoM.
HecMoTps Ha BCIO NJIODOTBOPHOCTb KBaHTOBOH Mexa-
HHKH, OXBaTHBIUEH Takyl0o OGWIMPHYIO 06/1aCTb ONBITHHIX
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¢akTOB, OTKa3 OT TNPHBLIYHBIX TpeGOBaHMl, NpeNbABJSAB-
mHxcs K (uU3HUECKOMY ONMHCAHHIO, 3aCTaBHU/ MHOTHX (H3H-
KOB U (pusocohoB COMHEBATLCS B TOM, YTO Mbl HMeeM 31ech
Iesio C MCYepNbIBAIOUIMM ONHCaHHEeM aTOMHBIX SIBJEHHH.
B uyacTHOCTH, BHICKA3hiBaJioCh MHEHHE, YTO CTAaTHCTHYECKHH
€noco6 ONHUCaHHs AOJIKEH paccMaTPHBAThCA KaK BPEMeHHBIH
BBIXOJ M3 MOJIOXKEHHUs, HO YTO B IPHHIHINE OH MOXKeT OLIThb
3aMeHeH JeTepMHHHCTHUeCKHM onucaHueM. TiraTtesnbHoe 06-
CYKJleHHe 3TOro BOIpoca NpHBeJO, OJHaKo, JHIUb K pa3b-
ACHEHMIO Hallero MoJIOXKeHHs B aTOMHOH ¢H3HMKe Kak Ha-
6monaTesiedt; 3To W JaJio HaM TOT THOCEOJIOTHUECKHH YpOK,
0 KOTOPOM YMOMHHAJIOCh B Hauale AOKJIana.

ITockonbky 3amaveli Hayku #BJIsgeTcs YBeJuHueHHe H
ynopsiloueHHe Hallero ONbITA, BCSAKUH aHaJu3 BO3MOXKHO-
cTell ¥ NPeANoCHIIOK YeJOBeueCcKOro No3HaHusl JOJKeH OlH-
paTbCsl Ha pacCMOTpEHHe XapakTepa H TMOJHOTH HaLIMX
cnoco6oB o6GuieHnsi. OCHOBOH, KOHEUHO, SIBJsIeTCsS S3HIK,
BbIpaGOTaHHBIH /151 OPHEHTHPOBKH B OKpYXalollleM H JJs
opraHu3allHu yesoBeueckoro ot6uiectBa, OfHAaKO B pe3yilb-
TaTe pacCUIMpeHHs HaIero onbiTa He pa3 BO3HHKAJH BONPOCHI
O TOM, AOCTATOUYHO JIH TeX MOHATHH M HAeH, KOTOpble BOMJIO-
THAUCbL B HalmeM OGbIIeHHOM si3blKe. Diaromapsi cpaBHH-
TeqabHOH mpoctoTe pu3HuecKHX npobieM OHH 0CO6EHHO Nof-
XOISIT AJIA MCCJeNOBaHHsl TOrO, KakK yNMOTPeGJsIOTCS HAlH
cnoco6nl  obuieHHs. B camom [nese, pa3BuTHE aTOMHOM
(DH3MKH HaYuYMJIO HAC TOMY, KaK, He OTCTyNas OT OGLIYHOTO
A3blKa, MOXKHO CO3[aTb CHUCTeMYy IIOHATHIi, JOCTaTOYHO 00-
Y0 JJIS HCYEPNbIBAIOUIET0 OMUCAHHS HOBBIX OMNBITHBIX
¢akToB.

B cBf3M C 3TUM HacTOATEJbHO HeoOXOXHMO YSICHHTb
cebe, 4T0 BO BCAKOM OTyeTe O (PU3UYECKOM OMBITE HYXKHO
ONHCBHIBATL KAaK YCJOBHS OMbITA, TaK M pe3yJbTaThl HaGJio-
JleHHs TeMH e CJOBaMM H CpPeACTBAMH, KaKHe ynoTpel-
Js10TCd B KJaccuyeckoi ¢usuke. [lpu aHann3ze OTAENbHBIX
aTOMBBLIX YacTHIL 3TO CTAHOBHTCSI BO3MOXHBIM G6Jiarosnaps
HeoOpaTHMbIM YCHJHTEJNBbHBIM 3(Q¢eKTaM — TakuM, Kak nAT-
Ho Ha dororpaduyeckoit naacTHHKe, ocTalollieecs mocje
ymapa o Hee 9JIeKTPOHA, WM KaK 3JeKTPHUECKHH pa3psn,
co3laHHbli UM B cueruuke. Torga HaGJalogeHHs KacaloTcs
TOJILKO TOro, Koria u rhe GObiia 3apericTpupoBaHa 4a-
CTHLla Ha NJIaCTHHKe HJH ee 3HePrus NpH NONajaHHH ee
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B cueTuuR. KoHeuHO, 3Ta MH}pOpMalHus NpearnoJaraer, 4to
noJjioxkegue (OTOMNIACTHHKH OTHOCHTENBHO APYTHX YacTei
SKCNePHMEHTAJbHON YCTAaHOBKH M3BECTHO; TaKMMH YacTIMH
Moryt OblThb Hanpasjsioline pauadparMel ¥ 3aTBOPHI,
KOTOpble CJHYXKaT JJs JOKaJNH3alhH B NMPOCTPAHCTBE M Bpe-=
MeHH, WJIH IKe 3apsXKeHHble M HaMarHUYeHHbIe TeJa,
KOTOpDble ONpefensioT JefCTBYIOIHe Ha YaCcTHLY BHeELIHHE
CHJIOBble TOJIS1 M IO3BOJSIOT Ae/JaTh HM3MepeHHS 3HepruH.
DKcnepuMeHTaNbHEIE YCIOBHA MOXXHO MEHSTb MHOTHMH CIIO-
co6aMHu, HO TJIaBHOe 3[eCb B TOM, YTO B KaXK[0OM CJyyae
Mbl DOJKHBI ObITb B COCTOSIHHHM TNepefaTh APYTHM, YTO MbI
chejald H 4YTG Mbl Y3HaJH; MO3TOMY-TO AeHCTBHE M3Me-
pHTeJBbHBIX NMPHOOPOB HenpeMeHHO [OJIXKHO OMHCHIBATLCSA
B PaMKax KJacCHYeCKHX (pH3HUeCKHX TOHATHI.

Tak kak Bce H3MepeHHsi KacaloTCsi, TakuM OGpa3oM,
TeJl, 10CTaTOYHO TSKeJIblX, YTOOL! MPH HX ONHCAHHH MOXHO
6bi10 npeHeOpeyb KBAaHTOM JeHCTBHA, TO, CTPOTO TOBOpS,
B aTOMHOH (H3HKe HeT HMKakKo#d HOBOI npoGJjeMb HabJio-
nenus. Bo3MOXHOCTb CTPOHTb OTYUET Ha H3MEPHMBIX BEJH-
YHHaX OCHOBaHa Ha YCHJEHHH aTOMHBIX 3(QeKToB, KOTO-
poe npuiaeT sBJIeHHSIM CBOeOOpa3Hbll 3aMKHYTHI XapakTep
H BMecTe C TeM NOAYEePKHBaeT HeoGpaTHMOCTb, XapakTep-
HyIO IS CaMoro NMOHATHA HaOmwopeHusi. B paMrax kjaccH«
YyecKOH (GHU3UKH HeT NPHHUHUNHAJILHONA pasHULLI MeXAy OnH«
CaHHeM H3MePHTeJbHHIX NMPUOGOPOB M OMHCaHHeM OGBEKTOB
uccnenosannsi. Ho xorma Mbl u3yyaeM KBaHTOBBIE sIBJie-
HU, TIOJIOXKeHHe GYyleT cOBCceM MHOe, MOCKOJNbKY KBaHT feii«
CTBHsl HaJjlaraeT OrpaHM4YeHHsi Ha ONHCaHHe COCTOSIHUSA CH-
CTEMBI NPH TMOMOILH MPOCTPAHCTBEHHO-BPEMEHHBIX KOODIH~
HaT u SHEePreTHYeCKHX BeJMYHH (KOJHYECTBa [IBHIKEHUS H
sHeprun). Tak Kak JeTepMUHHCTHYECKOe ONUCaHHE KJIacCH-
YeCKOil (PU3HKH OCHOBAHO Ha MNpEAMNOJOXKEHHH O HeOrpaHH-
YeHHOH COBMeCTHOCTH JIOKaJM3alHH B NPOCTPaHCTBE H Bpe-
MEeHH H TNPHMMEHEHHMs AMHAMHYeCKHX 3aKOHOB COXpaHeHHs,
TO MBI, OYEBH/IHO, HaTaJIKUBaeMcs 3JecCb Ha BOMPOC, MOXKHO
JIH TIOJIHOCTBIO COXPAHUTb TaKOe ONHCaHHEe B CJyyae aTOM-«
HBIX 00'BEKTOB.

Ina BHIICHEHHS] TOrO IJIaBHOTO NMYHKTa POJib B3aHMO«
NeHCcTBUSL MexXay OObeKTaMH M H3MeDHTeNbHHIMH MpHGO-
paMu B ONMCAaHMH KBAaHTOBLIX SIBJIeHHH OKa3ajacb 0CcOGEHHO
BaxHOH. Kak nonuepkuBan IefizenGepr, Jokanuzauusi 06be
€KTa B OrpaHH4YeHHOH 06/1aCTH INPOCTPaAHCTBA-BpeMeHHU
BjieyeT 3a Co0OH, COrJIAaCHO KBaHTOBOH MeXaHHKe, oOMeH
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KOJIHUECTBOM JBHIKEHHS H sHeprueil Mex a1y npu6opoM u o6b-
eKTOM; 3TOT OGMeH TeM GoJblle, YeM MeHblle BhIOpaHHAs
oGaacTtb. IT1o3ToMy OBLJIO KpailiHe Ba)XHO HCCJaeL0OBaThb, Ha-
CKOJIbKO MPU ONMHUCAHHH SIBJIEHHS MOMKHO YYHThIBaTb B OT-
neNbHOCTH H B3aMMOJeHCTBHe, BO3HHKAIOIee NpH Habaoge~
HMB. DTOT Bompoc GBI LEHTPAaJbHBIM BO MHOLHX IHCKYC~
CHsX, MpHYeM NOSBHJIOCh MHOTO IMpeiJoXKeHHH, HMEeBIHX
LeJIbI0 MOJIHOe KOHTPOJNHpOBaHHe B3auMopneiicTBuii. OaHako
B TaKUX PacCyXIeHUsiX He o6pallaju JOJNXKHOTO BHHMaHHsA
Ha TOT (hakKT, YTO caMoe ONHCaHHe NEHCTBHS HU3MEpHUTEJb-
HbIX TPHGOPOB NpeAnoJaraer, YTo Bce 00yC/AOBJIEHHbIe KBaH<
TOM B3aHMOJEeHCTBHA MeXAy NpHGOpOM H aTOMHBIMH 00bek-
TaMy HEOTHeJHMBbl OT SIBJIEHHS.

HeiicTBUTeNIbHO, KaxIasd SKClIepHMeHTaJlbHass YycTa-
HOBKa, M03BOJSIOas] perucTpupoBaTb AaTOMHYIO 4YacTHIY
B OrpaHH4YeHHOH 06JiacTH NpOCTpaHCTBa-BpeMeHH, Tpebyer
DpHMEHeHHs1 3aKpelVIeHHhX MacliTaboB M CHHXPOHH3HPO-
BaHHBbIX yacoB. [loaromMy mno caMmMoMy oOIpeleNeHHI0 HX
HCKJIOYaeTcss BO3MOXKHOCTb KOHTPOJIHPOBATh NepelaBaeMble
HM KOJIM4eCTBO JIBHXKeHHs H 3Hepruio. M Hao6opot, BCakee
OJHO3HAaYHOe MNpHUJIOKEeHHe NHHAMHYECKHX 3aKOHOB coXpa-
HeHHsl B KBaHTOBOH ¢u3uke TpebyeT, YTOOH ONMHCaHUe siBJIe-
HHSI CONPOBOXKAAJ10Ch MPUHLIHNHAJALHEIM OTKa30M OT leTalib+
HOH JIOKaJM3aluH B MpPOCTpaHCTBe-BpeMeHH. Taxoe B3a-
HMHOe HCKJIOYeHHe SKCIepHMeHTaJbHbIX YCJOBHH O3HauaerT,
YTO B XOpOWIO ONpeJeieHHOM ONHCAHHH #ABJEHUS HYXKHO
NPHHMMAThb BO BHHMaHHe MOJIHOCTbIO BCIO 3KCIEPHMEHTa/Ib+
Hyl0 ycTaHOBKY. HenenmuMocTb KBAHTOBLIX sBJIEHHH Haxo-
IHT CBOe JIOTHUYECKOe BbipaiKeHHe B TOM OGCTOSITEJBbCTBE,
4yTO KaxKjoe I[ojjalolieecss ONpeleleHHIO NoapasjeleHue
fiBJieHHs NOTPe6oBaso Obl H3MEHeHHs 3JKCNepHMEeHTaJbHOH
yCTaHOBKH, @ 3TO W3MeHeHHe CONPOBOXKAANOCH Obl MOsiBJie-
HHEeM HOBBIX HHAMBHAYaJbHBIX npoueccoB. Takum o6pasoMm,
0TNaJ0 caMoe OCHOBaHHe AJS JeTePMHHHCTHUECKOTO OIlH-<
canus. CraTHCTHYeCKMH XKe XxapakTep NpeAcka3aHHd gB-
CTBYeT M3 TOTO, 4TO B OJHOH M TOH Ke 3KCIepPHMeHTaNbHOH
ycraHoBKe OyIyT, BoOOlle TroBOps, PErucCTPHPOBaTbCs pe-
3yJbTAThl, COOTBETCTBYIOIHE pa3HbIM HHIMBHIYaJbHBIM
npoleccaM.

Takue paccykIeHHSI He TOJNbKO Pa3bACHHIAM YIOMSHY-
TYI10 BhIllle AHJIEMMY OTHOCHTe/NbHO PaCRPOCTPaHeHHs CBeTa,
HO M OKOHYaTeJbHO, pa3pelIHjii €OOTBETCTBYIOIIHE Napano-
KChI, CBSI3aHHBIe C HaIVIAAHBIM NpeACTaBJCHHEM IIOBeAECHHS
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MaTepHaJbHBIX YacTHU. 31ech Mbl, KOHEYHO, He MOXKeM
HCKaTb (U3HUECKOTO OOBSCHEHHs B MPHBLIYHOM CMBICTE;
BCe, UYTO Mbl MOXeM TpeGoBaTh B 3TOH HOBOH 06JacTH ONbIT-
HbIX ()aKTOB — 3TO YCTPaHEHHsl BCSKOTO, JaxKe KaxKyllerocs,
nporuBopeunst. Kak 6bl HH GblIM BEJHKH KOHTPACThI, KOTO-
pbie OOHApPYXHBAlOT aTOMHble SIBJIEHHS NPH PasMuHbIX
YC/IOBHSIX ONBITA, TaKWe SIBJEHUS CJeAyeT Ha3bBaTb AOMOJ-
HUTENLHBIMH, B TOM CMBbICJE, YTO KaKJ0e M3 HHX XOpOILO
OnpefiesieHO, a B3sThle BMeCTe OHHM HCUepNLIBAIOT BCe MOJ-
jaloumecs onpejlesleHHIO CBeleHHs 00 HCClelyeMbIX 00beK-
Tax. EnuHcTBeHHON uesnblo (opMmasnbHOro annapaTa KBaH-
TOBOH MEeXaHHKH sBJisteTCs CHCTeMaTHYeCKHH 0xBaT HabJo-
JeHHWH, TMOJNYYeHHBIX NPH TaKUX YCJAOBHSIX ONbITA, KOTOpbie
OIHCHIBAIOTCS TPOCTBIMM (DH3HUECKHMH MNOHATHSIMH; Cyllle-
CTBYIOIUHH anmapar Kak pa3 M JaeT Takoe HCUepnbiBalolee
JNONOJHUTENIbHOE ONHCaHHe nJisl OueHb GoJsbiloit o6GJacTv
ONbITHBIX (akToB. OTKa3 OT HArJsAHLIX NpeacTaB/eHHil 3a-
TparuBaeT TOJbKO COCTOSIHHE ATOMHBIX OOBEKTOB; NMPH 3TOM
TMOJIHOCTBIO COXPAHSAIOTCS OCHOBBI ONHCAHHA 3IKCIEepPUMEH-
TaJbHBIX YCJIOBHH, PaBHO KaK H Hawa cBo6Ofa HMX BHIOH-
patb. Bo Bcex 3THX OTHOWeHHsiXx (oOpMasibHHEI anmmapar
KBAHTOBOH MeXaHHKH, NPHMEHHMBIH TONLKO K 3aMKHYTHIM
SIBJICHHSIM, [JOJIXKeH paccMaTpHUBaTbCsl KaK pallHoHaJbHOe
06o6I1eHHe KIacCHYECKOH (U3HKH.

Ecav noMHHTb 0 TOM BJHMSHHH, KOTOPOEe OKa3hIBaJO
MeXaHHCTHYeCKOe TOHHMaHHe NPHPOAb Ha (uaocodhckoe
MBILIEHHE, TO HETPYJHO MOHSATH, OYEMY HHOTAA B MOHATHH
JIONOJIHUTEJIbHOCTH BUJEJH CCHIIKY Ha CYGBEKTHBHOrO Ha-
Gmoaaresnsi, — CCEJIKY, HECOBMECTHMYI0 C OG'beKTHBHOCTBIO
Hay4yHOro onucaHus. B kaxnoi o6sacTH HCCA€JOBAHHA MBI
JIOJIXKHbI, KOHEYHO, COXPaHATb pe3Koe pa3rpaHHYeHHe MeX1y
HaOJlofaTeJeM H cojlepKaHHeM HaGmonenuii. Ho Mbl moa-
KHBI SICHO MpeicTaBJfATb ce6Ge, YTO OTKPbITHe KBaHTa Aeii-
CTBHSl TPOJIMJIO HOBbIH CBeT Ha CaMble OCHOBH ONHCaHHS
NPHPOABI; OHO OOHAPYXKHJO, YTO AJsS PasyMHOTr0 HCHOJb-
30BaHUsl TIOHATHH, Ha KOTOPHIX OCHOBaHbBI COOOIIEHHS 06
ONBLITHHIX (hakTaXx, HeoOXOAHMBI NPENNOCHIIKH, A0 TOro He
3aMeueHHble. B xBaHTOBOH (u3MKe onMcaHue MelHcTBUA H3-
MepHTeJbHbIX NPHOOPOB SIBJsIeTCS, KAK MBI BHEJH, Heol-
XONMMBIM YCJIOBHEM JJIsi ONpeJelieHUs] CaMOro SIBJEHHS.
IlpoBonst B M3BecTHOM CMbIC/]e pasiHyHe MeXay cyGbek-
TOM H OOGBEKTOM, Mbl JOJKHBl [eJaTh 3TO Tak, UTOGH
B KaxKJ0M OTHEJNIbLHOM CJayvae OblI0 o6ecrneyeHo OJHO3HAUHOoe
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npUMeHeHHe 3JeMEHTAapHbIX (H3HUeCKHX NOHATHH, KOTOpble
ynotpe6asitorcsi B onxcaHud. [loHsiTHe NONMONHHTENBLHOCTH
OTHIOAbL He CONEPXKHUT KaKoro-iH6o MHCTHIHM3Ma, YyK/IOro
AyXy HaykKH; Hao60pOT, OHO NMPOCTO YKa3bBaeT Ha JIOTHYe-
CKHe MPEANOCHIKH /51 ONHCaHHA H TOJKOBAHHSI OIBITHBIX
(aKTOB B aTOMHOH (H3HKe.

IMono6HO Gosee paHHHUM YycrnexaMm ¢H3HUYeCKON HayKH,
rHOCEOJIOTHYECKHH YPOK, NPenojaHHbll HaM aTOMHOH ¢u3u-
KOM, ecTeCTBEHHO, 3aCTaBJisieT Hac 3aHOBO IePeCMOTPETb U
B Japyrux o6JjacTax 3HaHHil NPHMeHeHHe HAIUIHX CHoco6oB
o61eHns st 0GbeKTHBHOTO OMHUcaHUs. Ynop, KOTOpHH ae-
JgaeTcsd Ha npoGyemy HaOJaiofeHHsI B aTOMHOH (H3uKe, He
B MeHblIel CTelleHH MOAbIMaeT aHAJOTHYHbIe BONPOCH B GHO-
JIOTHH H TCHXOJIOTHH, a HMEHHO BOMPOCHI O MOJIOXKEHHH
JKUBBIX OPIraHH3MOB B OMNHCAaHHH NMPHPOABLI U O HallleM €06-
CTBEHHOM IOJIOXKEHHUU CyHLIecTB AYMAIOIIMX H HefiCTBYIOLIHX.
XoTa B paMKax KaaccHueckodl ¢GH3HKH U MOXKHO ObLIo JO
HEKOTOpOi#l CTelleHH CPABHHBATb KHMBble OPraHU3MbBl C Ma-
LUMHAMH, Bcerga OblJIO ACHO, YTO TaKHe CpaBHeHHsl HeJqOCTa-
TOYHO YUHTBHIBAIOT MHOTHE H3 XapaKTePHBIX JJIs XKH3HH YepT.
HenocraTouHOCTh MeXaHHCTHUYECKOTO MpeicTaBJeHHs] O NpHU-
poZie NJisl OTHICaHud TOJOXEHHS yelloBeKa OCOOeHHO XOpOLIO
o6HapyxXuBaeTCss Ha TPYHHOCTSIX, CBSI3AHHBIX C MPHMHUTHB-
HbIM pa3J/jiyeHHeM MeXAy INYLIOH H TeJIOM.

IIpoGaembl, BCTaloliye 3[0eCb Iepel HaMH, OUYEeBHIHG,
cBs3aHBl C TeM (DaKTOM, YTO MHOTHE CTOPOHBI UeJoBeye-
CKOTO CyLIeCTBOBaHMS TpeOYIOT 4711 CBOEro OMHCAHHUsSI Tep-
MHHOJIOTHH, KOTOpasi He ONHpaercs HeNOCPeACTBeHHO Ha
npocThle (U3MYecKHe npexacTaBieHus. To 06CTOATENbCTBO,
OZIHAaKO, YTO TaKHe MNpeACTaBJieHUS HUMEIOT OrpaHHYEeHHYIO
NPUMEHHMOCTb H AJid aTOMHBIX SIBJIEHHH, JaeT yKa3aHHe
Ha crnocolbl, TOCPeaCTBOM KOTOPHIX GHOJIOTHYECKHe H IICHXO-
JIOTHYeCKHe SIBJIEHHS TaKyKe MOTYT ObITb BKJIOYEHHl B PaMKH
00beKTHBHOTO onmucanus. Kak u paHblle, 31eCb BaXKHO INO-
MHHTb O pa3fleJleHHH Mexay HabJiojnaTejeM M COfepxKa-
HueM cooluleHnsi. [Ipy MexaHHCTHUECKOM MOHHMAHHH INpH-
ponnl JMHHA pa3fiena CYyObeKT — OGbeKT (HKCHPOBaHa;
npH3HaHHe TOrO, YTO MOC/Jef0BaTeNbHOe MPHMeHeHHe HaluX
npelacTaBneHuil TpeGyeT MHOrAa APYroro npoBejeHHs 3TOH
rpaHHLbl, Kak pa3 M OcBOGOXKAAeT MeCTO AJS1 pacluupeHHs
onucanug.
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He neitasch maBaTh Kakoe-nu60 HcuepmneiBaloliee ompe-
JleleHHe OpPTraHHYeCKOW MKHM3HH, MBI MOXeM CKa3aTb, 4TO
XKHBO#l OPraHH3M XapaKTepH3yeTCs CBOei IeNOCTHOCTBIO H
CBOell NpPHCIOCOGMSEMOCTbIO. IJTO 3HAYHT, YTO OMHCAHHE
BHYTPEHHHX OTNpPaBJIEHUi XKHUBOTO OPTaHH3Ma M €ro peax-
UHii Ha BHeIIHHe BO3GYIHTENH 4acTo TpeGyeT ynoTpeGeHHs
C/IOBa «IleJieco00pasHblii», YyKAOro GH3HKe H XHMHH. XOTS
pesy/nbTaThl aTOMHOH (HM3HKH M HaLIIH MHOMeCTBO TNpH-
JIOXKeHHil B GHOOH3MKe H GHOXHMHH, BCE Xe 3aMKHYThle HH-
AuBHAYa/lbHble KBAHTOBLIE sIBJICHHsl, KOHEYHO, He OGHapy-
KHUBAIOT HMKAKHX 4YepT, HAlNOMHHAIOMHX YTO-THGO Xapak-
TepHOe /51 NOHATHA KH3HH. Kak MBI BHAenH, omucaHHe
aTOMHBIX fIBJIEHHH SIBSIETCS HCUEPNBIBAIOUIAM AJsi MIHPOKOIT
06/1aCTH ONBITHBIX (PAKTOB, H OHO OCHOBAHO Ha BO3MOXHO-
CTH CBOGOIHOTO HCIOJIb30BAHHA TAKUX H3MEPHTEJbHbIX
MPHOOPOB, KakHe HYXHH JJ8 HaJJeXallero IpHMe-
HEHUs 3/IeMeHTapHBIX NMOHATHH. ONHAKO B JKUBHIX OpPraHu3-
Max Takoro poma pasrpaHHyeHHe MeXAy H3MepHTebHHIMH
npHGOpaMH M HCCTefyeMBIMH OOBeKTaMH eBa JH MOXKeT
ObIThb MPOBEJEHO MONHOCTHbIO. MBI JOIKHB GBITh TOTOBHS
K TOMY, YTO KaxJas XOpOLIO onpefeseHHast B CMBICJe aTOM-
HOH (M3HKH 3SKCNepHMeHTaJbHas YCTaHOBKA, Ledbl0 KOTO-
poii siBJsIleTcsi omucaHMe OTMPaBJEHHH KUBOrO OpraHH3Ma,
OKaXKeTCsi HECOBMECTHOM C NPOSIBJIEHHEM IKH3HH.

B Guosornuecknx uccienoBaHHSAX NeNAlOTCS CCHUIKH Ha
CBOHCTBA LENOCTHOCTH XHBHIX OPraHH3MOB M Ha LeJlecoo0l-
Pa3sHOCTL HX peakuuil H HapaBHe C HAMM HCIOJb3yeTcs BCe
Gonee peTaibHass HHQOPMALUMA O CTPOGHMH OPraHH3MOB K
O PeryJMpyrouUlHX npoueccax B HHX, — HHPOpMAaLHs, KOTO-
past npuBesa K TakuM GOJBIINM yCHexaM, B YaCTHOCTH,
B MelHuMHe. Mbl HMeeM 3fieCh [eJ0 C MPaKTHYECKHM MOf-
XOIOM K 00JlacTH, B KOTOPOH NpUMeHsieMble A5 ONHCAHMS
PasHbIX ee CTOPOH CNOCOOH BBIDAXKEHHs! MOAPa3yMeBaloT
B3aHMHO HCKJIOyalolMe YCJaOBUS HaGaiojgeHus. B cBsizH
C 3THM cCJelyeT MOHATb, YTO TOYKH 3peHHH, Has3blBaeMble
MEXaHHCTHYECKOH M TesNeosoruyeckofl, He NpPOTHBOpeyaT
ApYr Apyry, a ckopee OGHapyXHBAIOT NOMOJHUTENbHYIO 3a<
BUCHMOCTb, CBSI3aHHYIO C HAIUHM TNOJOXKeHHeM Hab6J0xa-
Tesell mpuponsl. Bo wu3bexkaHHe Hemopa3yMeHHH BaxHo,
O1HAKO, OTMEeTHTb, YTO — B {IPOTHBOMOJIOXKHOCTb OTUETY 06
a4TOMHBIX ~ 33KOHOMEPHOCTSIX — ONHCaHHe  OPTaHHYecKoii
KU3HH H OUEHKa BO3MOXHOCTEH ee pa3BHTHS He MOryT
NpeTeHA0BaTb Ha MOJHOTY, a MOTYT JIMIIL CTPEMHTHCS
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K TIOCTPOEHHIO JHOCTAaTOYHO IUNHDOKOH CHCTEMBI IIOHSI~
THIL.

[Npy onucaHH¥ ONBITHEIX ()AaKTOB H3 0GJIACTH IICHXOJO-
I'HH Mbl BCTpeUaeMcsl C TaKHMH YCJOBHSIMH HaGJIONEeHHS H
COOTBETCTBYIOUIMMH HM CHOcO6GaMM BhIpaxKeHHs, KOTOpHie
OTCTOSAT ellle fajblie OT (u3HyecKOH TepMHHOJOrHH. Hesa-
BHCHMO OT TOTO, H3aCKOJIbKO B ONHCaHHM NOBeJEHHS KH-
BOTHHIX HYXXHBI M ONpaBAaHbl Takue CJOBa, KaK «HHCTHHKT»
H «pasyM», CJOBO <«CO3HaHHe» B NPHMEHEHUH K CaMOMY
ce6e W K JADPYTHM COBepLIEHHO HeOOXOAMMO JJisi ONHCAHHSA
CUTyallHH B cJydae vyesioBeka. TepMHHOJIOTHHA, MPHCNoOcod-
JleHHasi 1J1a OPHEHTHDOBaHHA B OKPYKalollleM, ellle MOrJa
HCXOAWTb H3 HNPOCTBIX ¢HU3HYECKHX NpeAcTaBJeHHH M U3
HeH NPHUMHHOCTH; OTYeT XKe O HalIMX AYIIEBHBIX COCTOMA-
HHAX TpeOyeT THNHYHO JONOJHHTEJLHOTO MeTOAA OMHCAHHUSA.
B camoMm pene, ynoTpeGiieHHe TaKHX CJOB, KaK «MBIC/AbY» HJIH
«Y4yBCTBO», OTHOCHTCSI He K KaKOH-TO TBeplo YBS3aHHOi
NPHYMHHOM LeNH, a K BHJaM AYIIEBHOTO OMNbITA, HCKII0Yalo-
MM Jpyr JApyra 6GJaarogapsi HeOJHHaKOBOMY pasrpanuye-
HUIO MeXIy CO3HaTeJbHBIM COJepXaHHeM H TeM (OHOM,
KOTOPBIHl MBI NMPUOJH3UTENLHO 00G03HAYaeM «Mbl CaMHY.

Oco6GeHHO MOYYHTENbHO OTHOLIEHHE MEeXAYy TeM AylIeB-
HbIM OINIBITOM, KOTJa MBI MCHBLITHIBaeM UyBCTBO PEIIHMOCTH,
H TeM, KOTJAa Mbl CO3HaTeJIbHO pa3MbIlIJsseM O MOTHBaX
K neiictBHio. Heus6exnocts npuberaTb MpH ONUCAaHHH BCero
6oraTtcTBa CO3HATeNbHOH XH3HH K TaKHM, Ka3anoch Obl, Mpo-
THBOPEYHBLIM Croco6aM BblpaXKeHHs MOPa3HTeJbHO HaNOMH-
HaeT Crnoco6 NPHUMeHEeHHsl 3JIeMeHTapHbIX (H3HYeCKHX TNpen-
cTaBjeHnii B aToMHOH (GH3HKe. [Ipu Takoro poga cpaBHeHHH
MBIl JOJIKHBI, OJHAKO, NPH3HATb, YTO NCHXHYECKHH OMBIT He
MOXKeT GbITb NMOAYHHEH (pH3MYECKHM H3MEepeHHsIM H UTO ca-
MOe TOHSITHE BOJICBOTO aKTa He OTHOCHTCS K 0OOOLIeHHIO
JleTePMHHHCTHYECKOrO OMHCaHMs, HO C CaMOro HauaJja yka-
3blBaeT Ha XapakTePHble YepThl YesoBeuyeCKOH xKu3HH. He
nyckascb B CTapblii ¢uaocodckuii crnop o cBo6ome BOJH,
sl YHOMSIHY TOJbKO O TOM, 4TO B OOGBEKTHBHOM OMNHCaHHH
Haulell CHTyalHH ynoTpeGJieHHe CJOBa «XOTeHHe» HJH «pe-
LIEMOCTb» GJIH3KO COOTBETCTBYeT YyNOTpeGJIeHHIO TAKHX CJIOB,
KaK «Hajex[1a» MU «OTBETCTBEHHOCTb»; BCe OHH OAMHAKOBO
Heo6X0AMMbl /151 OOLIEHHS MeXAy JIOAbMH.

Mul 31ech nopowaun K mpoGJjeMaM, 3aTparHBaIOIIHM ye-
JioBeuyeckoe coo6inecTBo. B aTux npoGaemax pasHooGpasne
CNOCOGOB BEIpa’KeHUss NPOHCTeKaeT OT HEeBO3MOXKHOCTH

127



0XxapaKTepH30BaTb KaKHM-HHOYAb (DHKCHPOBAHHBLIM OTJIHMYH-
Te/JbHBIM MPH3HAKOM pOJib JHYHOCTH B oOiwectBe. Tot dakr,
YTO 4YeJOBEYECKHE KYJbTYDHl, pa3BHBLIHeCS INpPH pPasHbIX
YCJIOBHUSX JKH3HH, OOHApyXHBAIOT TaKHe KOHTPAacTel B OT-
HOLIEHHH YCTAHOBHMBLIMXCS TpaiuLMili M O6LIECTBEHHOTO
CTPOsl, MO3BOJIsieT Ha3blBaTh 3TH KYJbTYPbl B H3BECTHOM
CMBbIC/Ie OMOJNHHUTEIbHBIMU. ONHAKO Mbl HH B KOEM cJyyae
He HMeeM 3/eCb HeJi0 C onpejeseHHHIMH B3aHMHO HCKJIIO-
YalOlMUMH APYT APyra 4epTaMH, NMOZOGHBIMH TeM, KOTOphle
MBI BCTpPeyanu Npu OGBEKTHBHOM ONMHCAHHH OGLIHX MpoGJeM
(U3HKH H TICHXOJIOTHH; 3[eCh — 3TO Pa3J/UYHSl BO B3TJAAAX,
KOTOpble MOTYT ObITb OLEHEeHbl H YJYyYIIeHbl PacCIIHpPeHHbIM
ofImeHneM MeXJy Hapoflamu. B Hame BpeMms, Koraa Bo3-
pacraoliie NO3HaHHs H YMeHHe HX NMPHMEHSThb CBSA3LIBAIOT
cyAnOnl BCeX HapojoB Gojiee yeM Korpa-iu6Go panblie, Me-
XKAYHApOJHOe COTPYAHHYECTBO B Hayke MOJYYHJO HaJieKo
UAyL(He 3aJaHUs, OCYLIECTBJEHHIO KOTOPHIX HEMAaJO MOMKeT
€rnocoGCTBOBaTh OCO3HAHHe OOLIMX 3aKOHOMEPHOCTeH yeJo-
BeueCKOro MO3HaHHA.



du3snyeckasi Hayka
u

npobJieMa >KH3HH

1957

A5 MeHs1 ObLJIO YIOBOJbLCTBHEM MPUHATH NpPeNNOKeHHe

KoneHrareHckoro MeIMIHHCKOro oGiiecTBa IPOYECTL
onny u3 CTeHCEHOBCKHMX ' JIeKUHH, KOTOPBIMH o611ecTBO
YTHT NMaMATb 3HAMEHUTOro JAaTCKOTO YUeHOro; ero AOCTH-
JKeHHSIMH BOCXHIIAlOTCSl Bce B GOnbliell cTeneHd He TOJIBKO
B Hawell CTpaHe, HO M BO BceM HayyHoM Mupe. §I m3Gpan
cBoeil Temoil mpoGJeMy, 3aHMMaBIIYIO 4eJOBEUCCKYIO MBIC/b
B TeueHHe MHOTHX BEKOB; OHa rJy0OKO HHTepecoBasa H ca-
moro Huabnca CreHceHa. DTa mpobJjieMa COCTOHT B BbIfICHE-
HHH TOTO, HACKOJIbKO (PH3HUECKHil ONMBIT MOXKET NOMOUYbL HaM
B 06bSCHEHHH OPraHHUecKoi JKH3HU B ee Gorarbix M pasHo-
o6pasHbix nposiBieHnax. M3 pasputusi GH3UKH 3a NOCTeN-
HHe AeCSITHJIeTHsl, B YaCTHOCTH W3 HCCAeJOBaHUN Tak HOJTO
CKPBLITOFO OT Hac MHpa aTOMOB, MOXHO H3BJledb MOYYEHHE,
Kacaoleecsi Hallero MoJIOXeHHsi HaGaionartesed TOH MpH-
POJBI, YacThIO KOTOPOH MBI siBisieMCsl caMH. §I mombiTaloch
noKas3aTb, KaK 3TO pa3BUTHe H 3TOT YPOK CO3[ajJH HOBLIE
NPeANnoCHJIKH MJIS1 Haumero OTHOIIeHHs K 3TOMY BOMpoCy.

Ve B Gbunocopckux WKoaax ApeBHell I'pelnn Mbl Ha-
XOIHM pacxoxKieHHe BO MHEHHSIX OTHOCHTEJbHO CDEeACTB H
(IOHATHIl, TNPHUTOAHBIX AN OOBSCHEHHS] MOPasHTeIbHBIX

—

« Huabe Crencen (1638—1686) — naTunnsupoannas ¢opma: Huko-
naii CreHon, CTeHO — JAaTCKHil eCTECTBOMCMHTATe]b (AHATOMHH, reoJo-
rusi, kpucramiorpadus). — llpum. ped,
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OT/IHYMIA MEeXIY XKHBBIMH OPTaHH3MaMH M ADYTHMH MaTepH«
aNbHBIMH TelaMH. XOpOIIO H3BECTHO, YTO ATOMHCTH CUM-«
Tal¥ OTPaHHYEHHYIO AENMMOCTb BCSIKOil MaTepHH Heo6XO-
IMMOH He TOJNBLKO HJIs OGDBACHEHHs MPOCTHIX (PH3HYECKHX
ABJIHUH, HO M JJIS TONKOBaHHS OTNPABJIEHHH XKHBBIX Opra-
HU3MOB M CBSI3aHHBIX C HHMH NCHXUYECKHX siBieHuit. C apy-
TOH CTOPOHBI, APHCTOTENIb OTBEprajl aTOMHCTHYECKHEe HJICH
H, HMes B BHAY UEJIbHOCTb, KaKyl0 OGHapyXKHBaeT KaKIblil
’KMBOH OpPraHM3M, 3alIHIa/J HEeOGXOJHMOCTb BBOAHTH B OMH-
caHve NPUPOAbI TakHe MOHSATHS, KAK COBEPIIEHCTBO H ILiefe-
c0006p a3HOCTb.

B rteuenne moutn 2000 ser monokeHHe OCTaBaJoCh MO
CywecTBy HenaMeHHbIM. TosbkO B 3noxy Bospoxnenus
OBIH ClellaHbl Te BeJHKHe OTKPHITHS KaK B (H3HKeE, TaK H
B GHOJIOTHH, KOTOpble LOJKHB OBIIM 1aThb HOBHI noGy -
TeJIbHBIH TOMYOK K AanbHefileMy WX pasButhio. B ¢usnke
Tnporpecc COCTOAJ Mnpexje BCErO B OCBOGOXKIAEHHH OT apH-
CTOTEJIeBCKOM HIeH O ABHXYIIMX CHJaX Kak O NpHUHHe
BCSIKOTO nBuKeHHS. Tanuseit yeranoBua, uTo paBHOMepHOe
ABHXKEHHE eCTb NpOSBJIEHHe HHEPUMH, M paccMaTpHBaJ
CHJIy KaK NPUYHHY M3MeHeHHs nBuxkenuss. OGa 3TH yTBep-
HJeHHsl NOJKHBI OBIM CTaThb OCHOBOI Pa3BHUTHS MEXaHMKH,
KoTopyio HbloToH 0Gaex B He3bl6ieMylo H 3aKOHueHHYIO
¢opMy, K BOCXMILEHHIO MOC/TeAYIOIHX MOKO/MeHHi. B 5Toil
TaK Ha3blBAeMOH KJ/aCCHYECKONH MeXaHHKe HCKJIOUEHO BCS-
KOe YNOMHHaHHe O WLeJH, TaK KaK XOn COGBLITHI OMHCHI-
BAeTCsl Kak aBTOMAaTHYeCKOe CJeJCTBHe 3aJaHHBIX HAYallb-
HBIX YCJIOBHI,

Ilporpecc MexaHuKH He MOr He OKa3aTb CHJbHefllIero
BJIMSIHUSI HAa BCIO COBpPEeMeHHylo Hayky. B wacruocts, anato-
MuecKHe uccienoBanus Besannyca (Vesalius) u orkphiThe
Fapseem (Harvey) xposooGpalleHHst HaBelM Ha MbICJb
CPAaBHHBATL JKHBble OPraHU3Mbl C MalMHAMH, paboTalo-
UIAMH N0 3akoHaM MexaHHKH. M3 c¢unocodhos ocoGenHo
JekapT nogyepkuBal CXOACTBO KHUBOTHEIX C aBTOMATaMH,
HO BMecTe C TeM OH NMPHIHCHIBAJ YeJOBEYECKHM CYLIeCTBAM
Ayuwly, B3aHMOJEICTBYIOIYIO C TeJOM B HEKOTOpOH »KeJse3e
B Mosry. OnHako B cBoeM 3HaMeHHTOM IlapHXckoM no-
Krame o6 amatoMuu Mosra CTeHCeH NORUEPKHYJ HexocTa-
TOYHOCTh COBPEMEHHOTO 3HaHHs TaKHX Npo6JieM; SFOT 10«
KJIax CBHAETEAbCTBYeT O ero GOoJbLIOH Ha6JIoxaTelbHOCTH
W HENpeNB3fATACTH, XapaKTepHbIX AJs Bcel ero HayuHoi
ZesATe]bHOCTH.
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Nanpuefiniee pa3BuTHe GUONOrHH, OCOGEHHO ‘MOT/AE H30-+
6peTeHHss MHKPOCKONA, NPHBEJNO K OTKPHLITHIO HeOXHJaH-
HOH TOHKOCTH CTPOEHHMSI XKHBBIX OPraHH3MOB W UX peryJH-
pywoowux fpoueccoB. TakuM o6pa3oM, MeXaHHCTHYECKHE
uueu Hawmau ceGe elle GoJiee IIHPOKOe NPHMeHeHHe; HO
B TO Xe BpeMs TNOpas3HTe/NbHast CNOCOGHOCTb JKUBBIX Opra-
HH3MOB K pereHepalluH M NPHCIOCOOJEHHIO MOPOAHAA H TaK
Ha3plBaeMble BHTaJHCTHYeCKHe H ¢HHAIHCTHYeCKHe (TeJseo-
JIOTHUECKHe) B3TJIsiibl, KOTOpble He Pa3 M BHICKA3bIBAJIUCH.
Taxkoro poma B3rasgbl yXe He BO3Bpaulajid K NPUMHTHB-
HBIM HIESIM XH3HeHHOH CHJIBbI, JeficTBYyIOllell B KUBLIX Opra-
HM3MaX, a CKopee AeJiajid YNOp Ha HeJOCTAaTOYHOCTb (PH3H-
YeCKOro mnoaxojga HJsi OOBACHeHHss XapaKTepHBIX 4YepT
KH3HH. B KauecTBe CMOKOHHOrO H3J0XKeHHSI CHTyalHH, Ka-
KOH OHa Oblia B HauaJje 3TOr0 CTOJIeTHd, s1 Gbl XOTes CO-
ClaThCsl Ha clefylolllee BhICKa3biBaHHe MOEro oTiua, ¢bH3Ho-
qora Xpuctuana bopa, Bo BBeleHUH K ero crartbe, ony6iH-
KOBaHHOH B exerofHoM u3aanud KoneHrareHCcKoro yHuBep-
cuteta 3a 1910 r. nox sarnasueMm «O NmaToJOrHYECKOM pac-
IIHPEeHHH JIETKHX»:

«[TocKONbKY (DH3HOJIOTHIO MOXKHO XapakTepH30BaTh Kak 0COGyio
BeTBb €CTeCTBEHHBHIX HayK, ee CHelHaNbHOH 3ajauell fIBJSETCs H3yyeHHe
sIBJIEHHH, CBOHCTBEHHBIX JXHBOMY OpPraHH3My Kak [aHHOMY 3MOHpHUYe-
CKOMY OGBEKTY; Lielb STHX HCCIeJ0BaHHH — MOGHTLCA MOHHMaHHs POJIH
pa3/MuHLIX YacTefl OpraHM3Ma B CaMoperyJsiiHH, NMOHHMAHHA TOro, Kak
9TH YacTH YPaBHOBEIIHBAIOT APYr ApYyra H HOCTHTalOT COrJIaCOBAHHOCTH
NpH H3MEHEHHWH BHEIIHMX BO3JEACTBHH M BHYTpeHHHX npoueccoB. Coor-
BETCTBEHHO caMofi NPHPONE 3TOH 3ajadyH CJIOBO <UE&Jb» OTHOCAT K CO-
XpaHeHHIO JXHBOrO OpraHH3Ma, a leJecoo6pasHbIM Ha3HBAIOT peryJH-
pyOLiHe MEXaHH3MHI, CJyXalide K ero coxpadenuio. MmenHo B 3ToM
CMbIC/Ie MBI B fasbHelilleM W GyfeM YnoTpeGisTb NOHATHE <UeI€C006-
pPa3HOCTb» B NpPHUMEHEHHH K OPraHM4eCKHM oOTnpasjeHdaMm. Jas Toro
yTo6bl ynoTpeG/ieHHe 3TOr0 MOHATHS B KaXKAOM OTHAENbHOM Ciyyae He
Gbi10 GeccomepKaTe/ibHBIM HJIM JaXce BBOASIIMM B 3a6ayXieHHe, HYXHO
notpe6oBaTh, YTOGH €My BCerAa NpeAllecTBOBAJO KOCTATOYHO THIATellb-
HOe HCC/iefloBaHHEe pacCMaTPHBAaeMOro SIBJIeHHsl OPraHH4ecKoif KH3HH.
Takoe ucciiegoBaHHe MNOJKHO IIAar 3a 1IAaroM OCBETHTb TOT NMYTb, KaKHM
3TO SIBJIEHHE CMOCOGCTBYeT COXPaHEHHIO JKHBOro Opranu3Ma. Xors 3TO
€CTb Bcero-Hascero Tpe6OBaHHe HAYYHOTO JOKa3aTe/lbCTBa TOroO, 4TO
B JaHHOM cJy4Yae NMOHATHE Leaecoo0pa3HOCTH ynoTpeGJeHo B COOTBeT-
CTBHH C ero ONpefesNeHHeM, a 3TO TpeGoBaHHe MOXeT NOKas3aTbCs Ove-
BHJHBIM, TeM He MeHee Mbl CYHTAE€M HEJMIUHHM ero noayepkHyTb. Heii-
CTBHTeJIbHO, (H3HOJOTHYUECKHe HCCJIeNIOBaHHA BBIIBHJIH Takoe BesIMKOe
MHOXKECTBO KpaiiHe TOHKHX INpPHCNOCOOJIeHHiI 3XKMBOrO OpraHH3Ma, 4TO
oueHb COGJIa3HUTENbHO HA3BIBaThb KaXKpoe Ha6/IOJeHHOe NpOsiBJIeHHe
JKU3HH LieJiecoo6pa3HbIM, He 3aTPYAHsAS ceGsl SKCNepHMEHTabHbBIM HCCJe-
[OBaHWeM JeTa/ibHbLIX ero oTnpabieHuil. Tlpn nomomu anajsorus, kKoro-
pHle TaK JerKO HaXoAATCA Cpeid MHOrooGpasHhiX OPraHHYecKHX OTmpa-
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BJIeHHH, JIerkKO CAeJNaTh CJAeRYIOWIM{I 1Iar M HCTOJKOBaTh TaKoe OTNpa-
‘BJicHHe CyO'beKTHBHbIM 00pa3oM, MPHIHCAB eMy B JlaHHOM Cjiy4ae TO HJH
HHOe CrelHajbHoe HasHaueHWe. OueBHJAHO, ONHAKO, YTO MNPH HaleM
CTONb OrPAHHYEHHOM 3HAKOMCTBE C JKHBHIMH OpraHH3MaMH Takoe CyGb-
€KTHBHOE CYXJleHHe OYeHb 4acTO MOXKeT GHTb OWHGOYHHIM; 3TO HJJIO-
CTPUPYETCSi MHOXECTBOM MNpuMepoB. B Takux Clyyasx HeXOCTaTOYHOE
SKCHEpHMeHTa/IbHOE OCBellleHHe jeralell mpouecca H ABJSETCS NPHYHHOR
OLINGOYHLIX Pe3ysbTaToB nojoGHoro o6pasa pnefictBua. Camo mno cebe
anpHopHOe NpEANOJOXKeHHe IleJieHaNpaBJeHHOCTH OpraHu4eckoro mnpo-
uecca, OAHAKO, BIOJIHE €CTeCTBEHHO B KayeCTBe 3BPHCTHYECKOro NPHH-
uuna; 6aarogapsi KpaiiHeil CJIOXKHOCTH YCJIOBHA B OpraHusMe ¥ TPYAHO-
CTH HX yuera H NMOHHMAaHHs 3TOT NMPHHUHM MOXeT OKa3aThCsl He TOJbKO
noJie3HbIM, HO Ja)ke HeoGXOOMMHM JJIi NMOCTAHOBKH KOHKPETHOH Hayu-
HOWl 3ajaud H A/ TOHCKOB myTefl k ee pemennio. Ho oxHo meno — 3rto
TO, YeM yHOGHO M MOXKHO NOJIb30BaThbCsl B NMPeABApPHUTENLHOM HCC/IelloBa-
HHM, M COBCEM JpYyroe JeJo TO, YTO MOXET 3aKOHHO PacCMaTpHBAaTbCA
KaK OKOHYaTe/bHbH pe3y/brar. Uto Kkacaercsi mpoGieMbl ledecoo6pas-
HOCTH JaHHOrO OTNpABJIEHWS] IJs COXPaHeHHS JKHMBOro OpraHM3Ma B Le-
JIOM, TO, KaK MOMYEPKHYTO BhIlle, TaKOi pe3yJbTaT MoxeT GbITh obecne-
YeH TOJbKO HATJSIAHEIM NMOKa30M B NMOJPOOGHOCTAX TexX NyTel, KOTOPHIMH
JAOCTHraeTcs 3Ta LeJb».

§l npuBen 3TH 3aMeuaHHs, OTPa)KalolllHe B3IVISAbl TOTO
Kpyra, B KOTOPOM Sl BHIPOC H YbH JHCKYCCHH 5 CJyLIas
B MOJIONOCTH, IIOTOMY YTO OHM NPEACTaBJISIIOT MOAXONASULYIO
HCXOIHYI0O TOYKY JJsi HCCJeJOBaHHS MecTa, 3aHHMaeMOro
XXUBBIMH OPFraHH3MaMH B ONMUCAHHM NPHpPOAbL. Kak s nonbi-
T410Ch MOKa3aTh, COBpeMeHHOe Pa3BHTHe aTOMHOH (H3MKH,
YBeJIMUUB HAIUH 3HaHHs 06 aToMaxXx W O TOM, KaK OHH CO-
cTaB/ieHbl U3 GoJiee 3JIeMEHTapHBIX YacTHL, OGHAapYKHJIO
BMecTe C TeM MPHHIUIHAJIbHYIO OrPaHHYEHHOCTb TaK Hashl-
BaeMOro MeXaHHCTHYECKOTO TpeiCTaBJieHHs O MpHpOJe.
OTHM OHO CO31aJ0 HOBble MPEANOCHIJIKH IJs pellieHHsl BO-
npoca, UMeIIero NpsiMoe OTHOLIeHHe K HallleMy MpeaMery,
a MUMEHHO: YTO MBI MOXeM IOHMMaTb ITOJ HayYHLIM 0Obsic-
HeHHeM W YTO MBI MOXKeM OT Hero TpeGoBaTh?

Hns1 Toro uTo6bl NMPEACTaBHThL NOJOXKEeHHe B (PH3HKe Kak
MOXKHO sICHee, sl MpeJae BCEro HalMOMHIO BaM TOT KpalHuil
B3I/, KOTOPBLIH OBl BhipaxKeH B H3BeCTHOH upaee Jlan-
Jlaca 0 MHDOBOH MallHHe H KOTOPBbIH BO3HHK MO BJHSHHEM
6OJIbIIHX yCNeXOB KJaccHueckod MexaHHKH. CoryiacHo 3Toi
KOHIENUHUH, Bce B3aHMOJefiCTBUS MeXJIy uacTsIMH, CO-
CTaBJSIOIAMH 3Ty MAalIHHY, NMOAUHHSIOTCA 3aKOHaM Mexa-
HHKH; MO3TOMY HHTeJJIEKT, 3HAIOIIHI pacrnojoxeHde H CKO-
pocTH 3THX uyacTelf, MOr Gbl mpejcKa3aTb BCe nocjelyomue
COOLITHSI BO BCEJIEHHOH, BKJIOYas MOBeleHHE MKXHBOTHBIX H

132



uesoBeka. DTa Hjes, KaK M3BECTHO, Hrpaja 6oJbUIyI0 pOJb
B ¢pua0ocopCKUX AMCKYCCHAX; ONHAKO BO Bcell 3TOH KoHlen-
uuH He G6blJIO OofpalleHO NOJXXHOrO BHHMaHWA Ha Te mpel-
NMOCBIIKH, KOTOpble HYXHBI AJIS TOro, 4ToObl ObLIH NpHMe-
HHMBI TaKHe TIOHSITHS, Ge3 KaKHX HeBO3MOXHO COOOLieHHE
0 ¢u3nyecKoM OImbITe.

B 5TOM OTHOlWIEHHH [ajbHefilliee pa3BUTHe (H3UKH Ha-
crosiTesbHelMM 06pa3oM Mpernofalo HaM ypok. YiKeupes-
BbUafiHO BaKHOe TOJKOBaHHE TEMJIOBBLIX SBJEHHH KaK He-
NpepHBHOrO [BHXKEHHs MOJIEKYJ B rasaxX, XHAKOCTAX H
TBepAHLIX Tejax MPHBJEKNO BHUMaHue K GOJbLIIOMY 3HA4e-
HUIO yCJOBHil HaOJl0JeHUus AN OMHCaHHS ONMBITHLIX ¢axkrToB.
KoneuHo, He MOIJO ObITb W PeuH O NOAPOGHOM ONMHCaHHH
LBUKEHHS] GeCuHcJIeHHBIX MOJIeKYJ cpeld cebe NOAOGHBIX;
MOXHO OBbIJIO TOBOPHTb JHIIb O BBIBOJE CTAaTHCTHYECKHX
3aKOHOMepPHOCTeH TelJIOBOrO JBHUIKEHHs NyTeM HCMOJb30Ba-
s oOmMx MexaHuueckux npuHuunon. CsoeoGpasHbiit
KOHTPACT MeX/Jy OOGpaTHMOCTbIO MPOCTBIX MeXaHWYeCKUX
npoleccoB H HeOGPaTHMOCTbIO, THIHYHON [IJIsi MHOTHX Tep-
MOIMHAMHUECKHX SIBJeHHH, ObLI, TakuM oOpa3oM, passbsc-
HeH TeM (aKTOM, 4TO NPHMeHeHHe TMOHATHH, nono6HbIX
TeMmnepaType H SHTPOMNHH, OTHOCHTCS K 3KCNepHMEHTa/lbHbIM
YCJOBHSAM, HECOBMECTHBIM C IOJIHBIM KOHTpOJeM Hajl HBH-
JKeHMeM OTHeJbHBIX MOJIeKYJI.

B coxpaHeHHH M POCTe ¥KHBHIX OPraHH3MOB BH/EJH HHO-
ria NpOTHBOpeYHe C BLITEKAIOUIHM H3 3aKOHOB TepMOIH-
HAMHKH CTpeMJIeHHeM K TeMnepaTypHOMY M 3HepreTHue-
CKOMY PaBHOBECHIO H30JHDPOBAHHOH (U3HYECKOH CHCTEMBI.
OnHako Mbl JOJKHB TMOMHHTb, YTO JKHBble OpPTaHH3MBI He-
npepLBHO cHaGXkaloTcsi CBOGOAHON SHeprHeil myTeM NHTa-
HMS W JBIXaHHA M camble TIHLaTeJbHble (DH3HOJOTHYECKHE
HCCJIeOBAaHHS HHKOrJa He OGHapy:KHMBaJu HHKaKOro OTKJIO-
HeHHs] OT NMPUHUHIOB TepMOAMHAMHMKH. Bce xe mpusHaHue
TAKOrO pOJAa CXOACTBA MeXKJAy MKHBBIMH OpPraHH3MaMu H
OGBLIKHOBEeHHbIMH CHJIOBBIMHM JBHTATeJNsIMH, KOHEYHO, HHKOHM
o6pa3oM He NOCTaTOYHO JAJS OTBETA Ha BONPOC O MOJOXKe-
HHHU JKHBBIX OPraHH3MOB B ONHCAHMH NMPHPOALI; 3TOT BONPOC,
oueBUAHO, TpebyeT Gosee TIIyGOKOro aHajiu3a MpoGJeMbl
HabmoneHHus.

Kak pas 3ta npo6ieMa H 6GblJla HEOXHIAHHO BbLIABHHYTA
Ha MepBHIil NJIaH OTKPHITHEM YHHBEPCAJbHOrO KBaHTa Aeil-
CTBHSA, BbIPAJKAIOLIEr0 CBOMCTBO MEJbHOCTH ATOMHBIX TNPO-
[eccoB; 3TO CBOMCTBO He JHONYCKAaeT TOro pasjiHyeHHd
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MeXay Hab6JilofleHHeM SBJEHHS H NOBeleHHEM OGBEKTOB ca-
MHX NO cefe, KOTOpPOe CTOJIb XapaKTepPHO MJis MeXaHHCTHYC-
CKOll KOHUeNnuHH npuponsl. B ¢H3HuecKHX cHcTeMax OGbiu«
Horo Macumrtaba H3oOpaxkeHHe COGBLITHH Kak IenH COCTOS-
HHH, ONMHCLIBAEMBIX NOCTYNHLIMH H3MEDEHHMIO BEJHYHHAMH,
MOKOHTCA HAa TOM OOCTOSITENbCTBE, YTO Mbl HMeeM 3Jech
Jlelo ¢ AeHCTBHSIMH JOCTaTOYHO OOJILLIMMH, YTOGHI MOXKHO
6bls10 npeHeGperatb B3aHMOJEHCTBHEM MeXAY OOBEKTaMu H
TeJIaMH, KOTOPLIE C1ykKaT KaK H3MepHTeJbHble HHCTPYMEHTHI,
B ycnoBusix, Korga KBaHT NeHCTBHS HTPaeT PelIalouyio POib
U KOrja B3aHMOJefCTBHe COCTaBJ/sieT HEOThEeMJIEMYIO 4acThb
ABJIEHHS, yXKe Hesb3s B 3TOH e Mepe NMPHIHCHIBATHL sIBJIE~
HHSIM XOJl, TOYHO OllpeJeJieHHbII B MeXaHHYECKOM CMbICJIeE.

Mmbl crouM 3gech nepef KpylleHHeM OGBIYHBIX (H3HYe+
CKHX HarjJsfHBIX MpejCTaBJeHHH; 3TO KpylieHHe yOenu-
TeJbHO CKa3biBaeTcsi B TPYAHOCTH TOBOPHTb O CBOHCTBax
aTOMHBIX OOBEKTOB HE3aBHCHMO OT YCJOBHH HX Ha6uwone-
Husa. B camoMm nene, 3JeKTpoH, HeCOMHEHHO, MOXKHO pac-
CMaTpUBaTh KaK 3apsAxXKeHHyI0 MaTepHa/JbHYIO YacTHIY, NO-
CKOJIbKY H3MepeHHs ero HHepTHOH MacChl Bcerjga AaioT OuH
H TOT e pe3yJbTaT M NMOCKOJBKY Kaxjaas Nepefaya 3JeK-
TPHYECTBa MEX/JY aTOMHLIMHU CHCTEMaMH Bcerja paBHa ne-
JIOMy KpPaTHOMY UHCJY TaK Ha3blBaeMOTO eJHHUUYHOro 3a-+
pana. Mexnay TteM HHTep(depeHUHOHHbIe 3¢ (deKTH, BO3HH-
Kaiolijhe, KOrfa OJIeKTPOHbI NPOXOLST CKBO3b KPHCTAJJIH,
HECOBMECTHMEI C MeXaHMYeCKHMH NpeJCTaBJeHHSIMH O [BH-
JKEHHHM YacTHL., MBI BCTpeuaeM aHaJOTHUHBIE YepPTHl B H3-
BECTHOH OujeMMe O MPHPOJe CBeTa, NMOCKOJbKY ONTHYECKHe
sIBJIeHUs1 TPeGYIOT MOHSATHS O pacnpoCcTPaHEeHHH BOJIH, TOTAA
KaK 3aKOHbl Nepefauyd KOJIHUECTBAa [BHKEHHST M SHEPTHU
B aToMHBIX (oToaddeKrax onupaloTcss Ha MeXaHHUYeCKoe
npexcTaBleHHe O YaCTHUAX.

dra curTyaunus, HoBas B (H3HUECKOH Hayke, moTpe6o-
BaJla HOBOTO aHaJu3a TeX NpPeaNoChIJIOK, Ha KOTOPBIX OCHO-
BaHO TNpUMeHeHHe MNOHATHH, ynorTpeGJiseMBX HaMH IJst
OpPMEHTHPOBAaHUs B OKpyxaioueM. KoHeuHo, B aToMHOH -
3HKe MBI coxpaHsieM CBOGOAYy CTaBHTb NPHPOJE BONPOCH
B (OpMe 3KCHepPHMEHTOB, HO MHl [OJKHBl HPH3HATh, UYTO
Bce pa3HooGpasHble 3KCNepUMeHTalbHble YCJIOBHS Ompefe-
JSIIOTCA HCKJIOUHTEJNBHO TeJaMH, HaCTOJNBKO TAKEJBIMH, YTO
B ONHCAaHHH UX MEHCTBHSA MOXKHO He CUHTAThCS € KBaHTOM.
Hndopmauns o6 aToMHBIX OGBeKTax NOJydyaeTcss TOJbKO
B ¢opMe cJenoB, KOTODble OHH OCTABJAIOT Ha 3THX
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A3MEPHTEJIbHBIX MPHOOpaX; TAKHM C/eJOM siBJIseTCs, Hanpu-
Mep, NMATHO OT yJapa 3JeKTPOHa O ¢oTorpaguueckyo njaa-
CTHHKY, TIOMEILEeHHYIO B SKCIEPHMEHTaJbHOH ycTaHoBke. To
06CTOSITENILCTBO, UTO TaKHe CJelbl NMPOUCXOAAT OT Heolpa-
THMBIX YCHJHTEJNbHBIX 3((eKToB, NMpHaaeT sBIEHHAM CBOe-
o6pa3Hblit 3aKOHUEHHBIH XapakTep, NPAMO yKa3blBalOUIHA Ha
NPHHLMNUHAJBHYI0 HeOGPaTHMOCTb CaMOro MOHsATHsI HaGJio-
ZleHH s,

OcoGeHHOCTb MOJIOKEHHST B KBAHTOBOH (DH3MKe COCTOHT
mpexje BCEro B TOM, YTO HHQOpMauus, NojyueHHass 00
aTOMHHIX OObeKTaX, He MoxKeT ObiTb OObeJHHEHa H HCTO.J-
KOBaHa Ha OCHOBe TOTO MOJAXOJAa, KOTOPLIA THIHUEH IJIS Me-
XaHHCTHYECKOH KOHIENUHH MPHPOABl. YXKe TOT (akt, uTO
B OQHOH M TOH e 3KCNEepPHMEHTAJbHOH ycTaHOBKe OYAyT,
BoOGle rOBOpSl, PerHcTpupoBaThcs HaOJIOJeHHs, OTHOCH-
myecs K pasHbIM HHAMBHAYaJbHHIM KBaHTOBBIM IlpolieccaM,
BJeyeT 3a coGOH MPHHIUMHAJbHOE OrpaHHYEeHHe NeTepMHHH-
CTHYeCKOTo MeTofia omucanus. [lanee, knaccuueckoe ¢u3u-
yecKoe ONMHCAHHe MOKOUTCS Ha TPeGOBAHHH HeOrpPaHHYEHHOH
BO3MOXXHOCTH TNOApa3felsTh sIBJIEHHE;, HO 3TO TpeGoBaHHe
SIBHO HeCOBMECTHO CO CBOHMCTBOM UEJbHOCTH THIHYHBIX
KBAaHTOBHIX siBJIeHHH. B camoM peJe, Bcskoe nojjpatouieecs
onpefesieHHI0 NoOjApa3fielieHHe TpeOyeT H3MeHEHHsl SKCIepH-
MeHTaJbHO! YCTaHOBKH, 6Jarofaps KOTOPOMY BO3HHKAIOT
HOBbIe MHAHBHAYaJbHble 3hO(EKTH.

Uro6bl XapaKTepH30BaTb COOTHOLIEHHE MEXAY sBJe-
HHSIMH, Ha6J/IONEHHbBIMH TNPH PAa3HBIX SKCMEePHMEHTAJNbHBIX
YCA0BHAX, GHlJ BBelIeH TEePMHH <IONOJHHTENBHOCTb»; OH
noguepkuBaer TOT (hakT, yTO, B3AThie BMECTe, TaKue siBjie-
HHsS HCUEPNBIBAIOT BCIO NOAJAIOIIYIOCS ONpPeJeseHHI0 HH-
dopManuio 06 aTOMHBIX o6beKkTax. Maes HONOJHHTENbHOCTH
OTHIOAb He CONEpPIKHT NPOH3BOJbHOIO OTKasa OT NpPUBbLIY-
HOro (hH3HuecKoro OOBACHEHHS; HO OHa HENoCpeNCTBEHHO
OTHOCHTCS K HalleMy MNOJOXEHHIO HabaiojaTesedl B TakKoi
o6JacTy oOmbITa, TAe OAHO3HAYHOe NpHMeHeHHe MNOHATHH,
HCIOJIb3YEMbIX NPH ONMHCAHHU SIBJIeHHH, CyLIeCTBEHHO 3aBH-
CHT OT ycJioBHE HaGmiogeHus. MaremaTHueckoe oGobuieHHe
CHUCTEMBI TIOHSATHH KjaccHueCKOH (M3HKH 1aJ10 BO3MOXKHOCTh
pas3BuTh (hopManbHBI amnapart, B KOTOPOM OCTaercs MecTo
IJIS JIOTHYEeCKOTO BKJIOUeHHsi KBaHTta jJeilcTBusi. Hemocpen-
CTBEeHHasl LeNb 3TOH TaK Ha3biBaeMOH KBaHTOBOH MeXaHHKH
COCTOHT B ()OPMYJHPOBAHHH CTATHCTHYECKHX 32KOHOMepHO-
cTell, OTHOCAILMXCA K AAHHBLIM, NOOBITHIM B ONpejesIeHHBIX
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ycnoBusix HaOaofeHHs. IIpHHUMNHANLHAS MOMHOTA TAKOTQ
pola onucaHHs o6ecneuHBaeTcssi TeM, YTO NPH 3TOM MAeH
KJIaCCHYECKOH MeXaHMKH COXPaHSIOTCSl B NpefesnaX, AOCTa-
TOYHBIX JJISl XapaKTEPHCTHKH JIOGBLIX MOANAIOIMIHXCS Ofpe-
HeJIEHHIO BADHAHTOB 3KCIePHMEHTAJIbHBIX YCJIOBHIL. .

Ilono/HuTeNbHBI  XapakTep KBaHTOBO-MeXaHHUYECKOro
ONHCaHHUsl SICHO BHIpa)keH B.cnocoGe OMHCAHHS COCTAaBa H
peakuuii aTOMHBIX cucTeM. Tak, XapakTepHble CNeKTPHl 3Jle-
MEHTOB H BaJICHTHOCTH XMMHYECKHX COeJHHeHHH 3aBHCST OT
3aKOHOMEDHOCTEH, OTHOCALIMXCA K SHEPreTHYeCKHM COCTOsI-
HHSM aTOMOB H MOJIEKYJ, @ 3TH 3aKOHOMEPHOCTH OGHapy-
KHUBAIOTCSl TOJIbKO NMPH TaKHX OGCTOSITENbCTBAX, KOTJA BO3-
MOXHOCTb KOHTPOJISI HaJl MIOJIOKEHHSIMH 3JIEKTPOHOB B aToMe
HJId B MOJeKyJle HCKJIoYeHa. B 3TOit cBs3H HHTepecHO
OTMETHTb, YTO IJIOAOTBOPHOE IpHMEeHEHHe CTPYKTYpPHBIX
(opmys1 B XUMHH MOKOHTCS €IHHCTBEHHO HA TOM (haKTe, 4TO
aTOMHbIe SIipa HaMHOTO TsxKeJee 3JeKTPOoHOB. OgHAKO uTO
KacaeTcs yCTOHYHBOCTH H TNpeBpallleHHil CaMHX saep, TO
TaM KBaHTOBO-MeXaHHUYeCKHe CBOHCTBA ONATb CTAHOBATCS
pewmaoimuMu. ToNbKO B JONMONHHTENLHOM ONMHCAHHUH, BHIXO-
JS10EeM 3a paMKH MeXaHHCTHYECKOro NMOHHMAaHHs MPHPOb,
M MOXXHO HafiTH MecTo Ana (YHIaMeHTaJbHEIX 3aKOHOMep-
HOCTel, ONpe/e/IsIONUX CBOHCTBA TeX BEILeCTB, H3 KOTOPHIX
COCTOSIT HALUH HHCTPYMEHTHI U HAIlH TeJja.

Ilporpecc B o6nacTi aTOMHON (H3HKH Haluesd, Kak H3-
BECTHO, WIHPOKOe NpHMEHeHHe B GHOJOTMYECKHX HayKax.
B uyactrocTH, 51 MOry ykasaTb Ha NOCTHTHYTOe HaMH MOHH-
MaHue CBOeOGPasHOH YCTOHYMBOCTH XHMHUYECKHX CTPYKTYD
B KJ/leTKaX, NMepelalolluX HacJeACTBeHHble CBOKCTBA BHIA,
4 TaKxke [OHHMaHHe CTAaTHCTHYECKHX 3aKOHOB MOSBJEHHs
MyTalluii B OpraHH3Max, NMOABEPTUIHXCS BO3AEHCTBHIO CHe-
LnanbHbIX ¢akTopos. [lasee, ycHIUTebHble o(dEKTH, NO-
RoGHbIe TeM, KaKHe MO3BOJSIOT HabMIOfaTh HHAUBHAYAJb-
Hble aTOMHBlE YaCTHIUbI, HIPAlOT PelIaOIYI0 POJb BO MHO<
THX OTNpaBJIEHHAX KHBOro OpraHuaMa, Hajnuhe Takux
3¢ (}eKTOB MoguepKHBAET HEOGPATHMbIH XapaKTep THIIHYHBIX
GHOJIOTHYECKHX SIBJEHHH. A NpUCYliasl OMHCAHHIO OTNPaB-
JICHHH. MKHBBIX OPraHH3MOB HANPAaBJEHHOCTb X04a BpeMeHH
APKO MNpOSIBJISIETCS] B CINOCOGHOCTH OPraHM3MOB HCIOJb30-
BaThb NpeJUIECTBYIOIHIA ONBIT [/ PeakUHil Ha MOCJenyI0
HMe pas3fpakKHTeNH, -

B stomM MHorooGemamoieM pa3BHTHH Mbl HMeeM 160 -

C OUC€Hb BAaXHbIM H, MO CYLIECTBY, NOYTH HEOrpaHH4YE€HHRIM
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paciiipeHneM ODJaCTH ‘MPHMEHEHHA YHCTO (U3HYECKHX H
XUMHYECKHX HItel K OMOJIOTHYECKHM npobaeMaM. A Tak Kak
KBaHTOBasi MEXaHMKa NPEeACTABJSIETCS pPalMOHAJIBLHBIM 0606-
LIeHHEM K/IaCCHYeCKOil (U3HKH, TO B HEJOM 5TOT MOAXOM
MOXHO Ha3BaTb MexaHHCTHYeckKHM. Bompoc, oanaxko, B ToM,
HEHCTBHTEJIBHO JIH M B KaKOM CMBICJe TaKoil Mporpecc mox-
PBIBaeT OCHOBBI /1 NMPHMEHEeHUs1 B GHOJIOTHH TaK Ha3biBae-
MbIX (UHANUCTHYECKHX apryMeHTOB. 3HeChb Mbl JOJIKHBI
NPH3HATbL, YTO ONHCAHHE M TOJIKOBAaHHe 3aMKHYTBIX KBaH-
TOBbIX sIBJEHHH He OGHapyXKHBaeT HHKAKHX NPH3HAKOB,
YKasbIBaOWUX Ha TO, YTO OPraHM3auus, COCTABJIEHHas H3
aTOMOB, cnocoGHa NpHCHOCAGJHBATLCA K OKPy:KalolleMy
TaK, KaK Mbl 3TO BHIHM B CJlyuae CaMOCOXPaHEHHSI H 3BO-
JUOLUHMH XKHBBIX OpraHu3mMoB. [lasee, HeOGXOQMMO IOQuYepK-
HYTb, YTO HCYEPNBIBAIOLIMH, B CMbICJe KBaHTOBOH (DH3HKH,
OTYeT O BCEX HeNmpephLIBHO OOMEHMBAIOUIMXCS ATOMAaX XKH-
BOro OpraHH3Ma He TOJbKO HEBO3MOXEH, HO, OYeBHAHO,
norpe6oBan Obl TaKHX YCJOBHIH HaGJIOLeHUs], KOTOPLIE HECO-
BMECTHBl C NPOSIBJIEHHEM JKH3HH. :

Onxako mnoyuenue, Kacaiouleecst TOro, Kakyio pojb HI-
paloT opyausi HaGJIOJeHHs! B ONpeNe/ieHHH 3JeMeHTapHBIX
(U3UYECKUX MOHATHH, AaeT KJIOY K JIOTHYECKOMY NpHMeHe-
HMIO TaKHX TOHATHH, KaK ueaecoo6pa3HOCTb, KOTOpble
YyXKAbH (U3HKe, HO TaK NPEKPaCHO MPHCHOCOGJeHbl K OINH-
CaHUI0O OpPTaHHYECKHX fABJeHHH. B camom gene, eciu umern
9TO B BHAY, TO OyleT OYeBHIHO, YTO B3IVIAAbl, Ha3biBaeMbie
MeXaHHCTHYECKHMH H (QMHAJMCTHYECKHMH, He NpPeACcTaBsIoT
NpOTHBOpEYAIUUX APYT APYry TOYEK 3peHHs Ha GHOJOrHYe-
CKHe Mpo6JieMbl, a CKOpee MOXYEPKHBAIOT B3aHMHO HCKJIO-
YalolUid XapaKTep yc/J0BUH HaGJIOJeHHs, OJHMHAKOBO Heob-
XOLHMBHIX IJISl HAalUMX TMOHCKOB Bce GoJjiee MOJIHOTO ONHCAHHS
JKHU3HH. 3[iecb, KOHEUHO, peub HAET He 06 OGBACHEHHH Ta-
KOro THMa, KaK OnHcaHHe PabGOTHl NMPOCTHIX MeXaHHYCCKHX
KOHCTPDYKLMH Ha OCHOBe KJ/aCCHYeCKOH (H3HKH MJIH Kak
OMHCAHHE NEeHCTBHH CJIOXKHBIX 3J€KTPOHHBLIX CUETHBIX Ma-
wuH. Tlpenmer Hauwero o0GCYyXIeHHS — paclIMpeHHe TOro
4HaJiM3a NpeAnochiJOoK H 06JaCTH NPUMEHUMOCTH MNOHATHIi,
CryXauHX /s nepefaud ONbiTa, KOTOPBIH CTaj XapakTep-
HOH YepTo# HOBeHLIEro pasBUTHS (HUIHKH. .

Ecan.ne cudtath pasnuuuii B yc/noBHAX HaGa0neHHs,
cjoBecHass nepefauya GMOJIOTHYECKHX OMBITHBIX JAHHLIX CO-
ZepKHT He OGoJibllie CCHIIOK Ha CyGbeKTHBHOro Ha6Jiofxa-
Tesid, ueM onHcaHue onbita ¢usnyeckoro. Takum o6pasoM,
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IO CHX Top He ObIIO HANOGHOCTH BXOAMTL B MOAPOGHOCTH
Tex ycJIOBMii HaGJIONEeHHsI, KOTOPhle XapaKTepHBl MJIs oTYeTa
0 TNCHUXOJIOrMYEeCKHX siBJeHUsiX. Ho ans 3TUX mocaefHHX Mbl
yKe He MOXEM IOJaraThCsl Ha CHCTEMY MOHATHH, BEIpaGo+
TaHHYIO A/ Halllero OPHEHTHPOBAHHA B HEXHBOH mnpHupoe.
OnHako cO3HaTeNbHBIH ONBIT 3aNOMHHAETCS, H TMOTOMY OH
J0JI)KeH ObITh CBSI3aH C OCTATOYHBIM H3MeHeHHeM KOHCTHTY-
UMM opraauaMa. D1oT ¢akT 3acrasjisieT AyMaTh O CXOJACTBe
MeXAYy NCHXHYECKHMH ONbITaMH H (H3HUeCKHMH HabJiofe-
HHAMH. UYTO Kacaercsi 3aBHCHMOCTEf MeXIy pPa3HbIMH
BHAAMH CO3HATEJNbHOTO OMBITA, TO TYT MBI TOXE BCTpeYaeM
4epThl, HANOMHHAIOUIME YCJAOBHS [Js CBSI3HOIO ONHCaHHSA
aTOMHBIX siBJeHHH. BoraTelit coBapb, KOTOPBIM MBI IIOJb-
3yeMcsl NPH OMMCAHWH HaLlero ARYIIEBHOTrO COCTOSHHS, KakK
pas ¥ mnojapa3yMeBaeT THNMYHO MAOTOJHHTEJbHBIA MeTOI
ONMX=aHHs, COOTBETCTBYIOWHII HeNnpepbHlBHOMY H3MEHEeHHIO
TOro npefMera, Ha KOTOPOM COCPeIOTOUEHO BHHMAaHHe.

MexanucTuyecknit MeTox OnHcaHus mOTpeGOBaJs pacliH-
penusi, uToGbl MOXKHO GBIJIO OXBAaTHTb HEJENHMOCTh ATOMHHX
sBaeHnil. [lono6HO 3TOMY, LeJABHOCTb XKUBOTO OpraHu3Ma H
e[MHCTBO JIMYHOCTH, KOHEYHO, CTaBAT HAac JHLOM K JIHLIY
¢ HeoOXONMMOCTBIO HaJibHelilero o6GOGIIEHHS TOH OCHOBHI,
Ha KaKoH BO3MOXHO PAallHOHaJbHOe HCMOJNb30BaHHe HaIIHX
cpencrB ofbileHus. B 3TOM oTHOmEHMH HAfO MOXYEPKHYTb,
4TO0 HeOGXOAUMOE Ui ONHO3HAYHOTO ONMHCAHHS pasrpaHHue-
HHe MeXAy CyGBeKTOM H O0beKTOM COXpaHseTcsi H 3/eCh.
STO HOoCTHTaeTcst TeM, YTO B KaXKIOM COOGIIeHHH, colepKa-
HeM CCHIIKY Ha Hac CaMHX, Mbl, TaK CKa3aTh, BBOJAHM
HOBBIl CyO'beKT, He ABJAOMMHACA NpeJMeToM Hallero coo6-
umennst. ExBa qu HyxXHO 0co60 NOAYEpKHBAThb, YTO HMEHHO
sTa cBoGojxa BbLIGOpa JIMHHM pasrpaHU4YeHHsT CYOBEKT —
00beKT U oCBOGOXKAaeT MeCTO IJsi MHOrooGpasist cO3Ha-
TeJbHBIX SIBJEHHH M 6GOraTcrBa yesjiOBeYeCKOH KHU3HHU.

Ta Touka 3penus Ha o6mue npoGJieMbl NMO3HAHHUSA, K KO-
TOpOR mpHBeso Hac pa3BuTHe (U3HKU B 3TOM CTOJIETHH, CY-
I1eCTBEHHO OTJIMYaeTcsl OT MOAX0JAa K TaKuM npobJjeMaM BO
BpeMeHa CreHceHa. OHaKoO 9TO He 3HAYHT, YTO MBI COLLIH
€ TOrO NMYTH K O0OrallleHHI0 HalluX NO3HaHHii, 0 KOTOPOMY
OH 1eJ C TaKuM GOJIbLIMM YCMNEeXOM; Mbl TOJBKO SICHO IIO-
HAJIM, YTO CTpeMJieHHe K KpacoTe M TapMOHHH, KOTOpoe
OTJIHYaJo AesitesqbHOCTh CTeHceHa, TpeGyeT HeyKJIOHHOTO
nepecMoTpa NpPeANOCHIOK M CTeNeHH OGIIHOCTH MNOHATHH,
HCIO/Ib3yeMBIX B KauecTBe CPeJACTB OOLIeHHs.



KBaHTOBas ¢u3uKa
B’
pusocodus

1959

3Haqe1me ¢Hu3HuecKHX HAyK Aaa GumocodHu COCTOHT

He TOJbBKO B TOM, UYTO OHH BCe BpeMs IONOJHHAIOT
CyMMy HalUX 3HaHH{ O HeOAYLIEBJICHHOH MaTepHUH, HO H
npexje BCEro B TOM, YTO OHM MO3BOJSAIOT NMOJBEPrHYTH NpO-
BepKe Te OCHOBAHHS, Ha KOTOPLIX NOKOSITCA HAIUH Camble
nepBUYHblE MOHSTHUA, H BHIACHHTL 06GJIACTb HUX NPHMEHHMO-
ctu. Haxonnenne skcnepHMeHTAaJbHHX MaHHHIX H Pa3BHTHe
TEOPETHYECKHX MNOHSITHIl, HECOMHEHHO, MPHBOASAT K yCOBep-
LIeHCTBOBAHHAM B TepMuHoJjorud. Tem He MeHee, BCsIKOE
onHcaHde (H3HYECKHX pe3yJbTAaTOB OCHOBAaHO B KOHEYHOM
cyeTe Ha OOHYAOM $I3bIKe, NPUCNOCOGJEHHOM K TOMY,
yTOOH pa3bHpaTbCA B OKpyXalolleM 4 IPOCIAEXHBATH
CBSI3H MeX/]y NPHYHHAMH U cJefcTBHsMu. [asujeea mpo-
rpaMma, COTJIaCHO KOTOPOH OmnHcAaHHe (PH3HYECKHX SIBJICHHH
JOJIKHO ONMHPAThCS Ha BEJMYHHBI, HMeIOLlHe KOJIUUeCTBeH-
HYI0O Mepy, Jana IHpoyHble OCHOBH [AJS1 YIOPSAOYeHHs
ONBITHBIX JaHHBIX BO Bce Gojiee M GoJiee MIHPOKO# 06JaCTH.

B HBIOTOHOBOIT MeXaHHKE COCTOSHHE CHCTEMEBI MaTepH-
aJbHHX TeJ OmpefeseTcs UX MIHOBeHHHIMH MOJIOXEHHSIMH
H cKopocTsM#. Eciur M3BeCTHO COCTOSIHME CHCTEMbI B AaH-
HHH MOMEHT BPeMEeHH M eClH H3BeCTHHI CHJIBI, AeHCTBYIOLIHE
Ha TeJa, TO B HHIOTOHOBOH MeXaHHKe OKa3blBaeTcsl BO3MOXK-
HEIM, IPHMEHSIE XOPOIUO M3BECTHhle NMPOCThie 3aKQHEI, Ompe-«
REJHTb €IHHCTBEHHO M3 3THX JAAaHHHX COCTOSTHHE CHCTEMbI
BO BCAKH{ Apyroit MomeHT BpeMeHd, OnHcaHHE TaKoro
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pona mpeacTaBlsieT, OYeBHAHO, HAeaNbHyl0 (GOPMYy NPHIHH-
HOfi CBfI3M, COOTBETCTBYIOWIYI0 TOHSITHIO OeTepMuUHU3MA.
BpIsSICHHJIOCH, YTO TaKOe OMHCAaHHe NpPHMEHHMO H B GoJee
wUpokoi o6nactu. Tak, npH oTo6paKeHHH 3JIEKTPOMArHUT-
HBIX SsIBJIGHHI, r[e. MPHXOAMTCST paccMarpHBaTh pacnpo-
CTpaHeHHe CHJI C KOHEYHBIMH CKOPOCTSIMH, OKa3aJjoCh BO3-
MOXKHBLIM COXPaHHTb JAEeTePMHHHCTCKOe ONHCaHHe, BKJIIOYHB
B NOHSITHE COCTOSIHHS He TOJIbKO MOJIOXKEHHSI H CKOPOCTH 3a-
pAXKEeHHBIX YacTHI, HO M 3ajaBaeMble N0 BeJHUYHHe H 110 Ha-
NpaBJIEHAI0 3JIeKTPHYeCKHe M MarHuTHbIE CHJBI B KaXIoi
TOYKe MpPOCTPAHCTBA B paccMaTpPHBaeMbli MOMEHT BpeMeHH.

B 5ToM oTHouIeHuH MNoJioXkeHHe Beulefi He H3MEHHJIOCh
CyulecTBeHHBIM 06pa3oM B pe3yJbraTe [pH3HAHHA TOTO,
YyTO onHcaHHe (GH3HYECKHX SIBJEHHH B ONpe/ieJieHHOH Mepe
3aBHCHT OT CHCTE€Mbl OTCueTa, H36paHHOH HabJlofaTeseM.
[Tpusnaune 31Oro OGCTOSATENbCTBA COCTaBJsET COAEPXKaHHE
NOHATHS OTHOCHTEJNbHOCTH. MBI HMeeM 3/1eCh €O C ypes-
BbIYAfHO MJIOAOTBOPHHIM HAayYHLIM HalNpaBJeHHEM, KOTOpoe
Mo3BONIHI0 (GOpMYNUpPOBaTh (PU3HUECKHe 3aKOHbI, obuve
I Bcex HaGmonareneil, u CBSI3aTh fIBJIEHHSA, NPeACTaBJSAB-
IIHecsl NMpeXKJe HeCBSI3aHHBLIMH. XOTS B 3THX (OPMYJIHPOB-
Kax MNPHMEHSIOTCS MaTeMaTuueckde aOCTpakKUHH, TakHe,
KaK YeThipexMepHasi HeeBKJHMJOBa MeTpHKa, (QHU3HYecKoe
TOJIKOBaHWE IJISl KaXKAOro NAHHOro HabJIIoAaTenss OCHOBAHO
Ha OOBLIYHOM OTAEJNIEHHH MPOCTPAHCTBA OT BpeMeHH, IpHYeM
COXpaHsieTCsi JNEeTEPMHHHCTCKHH xapakTtep onucanus. Cepx
TOro, Kak OBbIJIO YKa3aHo DHHIITEHHOM, COOTBETCTBYIOLIAs
pa3/HYHLIM HaGJIofaTeNsiM KOOpAHHALUHUS COOHLITHH B Ipo-
CTpaHCTBe W BpEMeHH TaKOBa, YTO OHA HHKOrjla He 3aMe-
HSIeT JaHHYIO NMPUYHHHYIO NOCJIe0BaTeNbHOCTb COOBITHH Ha
o6patHyo. IToaToMy TeopHsi OTHOCHTEJBHOCTH HE TOJBLKO
pacmiHpuyga o6jsacTb NPHMEHHMOCTH, HO H YKpenHja oc-
HOBHl JeTePMHHHCTCKOrO OIHCAHHA, SBJSAIOLIErocs Xapak-
TePHBIM JJISI TOTO BEJIHYECTBEHHOIO 3[1aHHf, KOTOpOe HMe-
HYeTCs KJAaCCHYeCKOH (hU3HKOM.

C otkpuiTHeM IlnaHKOM 3.4emeHTapHo20 KeaHTa OelicT-
6us Hadajach, OJHAaKO, HOBas 3MoXa B (pH3HYECKHX HayKax.
DTO OTKpBbITHE OGHAPYKHJIO CBOHCTBEHHYIO aTOMHBIM MpO-
meccaMm 4epTy YyeAsHOCTu, MAYULYI0O ropa3jfo AaJblie CTa-
poit uaen o6 orpaHHueHHON neauMocTH MmaTepuu. Crano
SICHO, YTO CBOHCTBEHHOE KJIacCHYeCKHM (H3HYECKHM Teo-
pHSAM HarisfiHOe KapTHHHOe ONHCaHHe MPEeACTaBJseT HIea=
JH3aUHIO, TNPHMEHHMYIO TOJbKO K SBJIEHHSIM, KOTOpble
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YAOBJIETBOPSIIOT YCJIOBHIO, 4TO BCe BEJIHYWHBI Pa3MEPHOCTH
JNIeHCTBHs, BCTPEUalOIlMecss B MX aHaJii3e, HACTOJbKO Be-
JIMKH, 4YTO MO CPaBHEHHIO C HUMH KBaHTOM AEHCTBHS MOIKHO
npeHe6peub. B saBieHnsix o6biyHOro Macwtaba 5TO YCJIOBHE
BBHINOJIHAACTCA C H3GLITKOM; HANPOTHB, B OMLITHHIX NaHHBIX,
OTHOCSIIIMXCST K AaTOMHBIM YacTHLAM, Mbl HaTaJKHUBaeMcs
Ha 3aKOHOMEpPHOCTH HOBOrO THMA, He IOAJAMOIIHecs nerep-
MHHUCTCKOMY aHaJH3y. DTH KBaHTOBble 3aKOHH O0GYyCJIOB-
JIMBAIOT 3aMeuyaTesbHyl0 YCTOHYHBOCTL ATOMHBIX CHCTEM H
OMpene/ioT HX pPeaKUuH; TeM CaMbiM OHH B KOHEUYHOM
cyeTe OTBETCTBEHHH H 3a Te CBOHCTBA MaTepHH, OT KOTO-
PHIX 3aBHCST HallH cnocoGhl HaGoAeHHS.

3agaya, C KOTOPOH CTOJKHYJHCL (H3UKH, COCTOsIA,
TakuM o0pa3oM, B TOM, YTOGH palHOHAJbHLIM 06pasom
06001IUTh KJIacCHYECKYl0 (H3HKY, TapMOHHUYECKH BKJIIOYUB
B Hee KBaHT HeiictBusl. Ilocsie mpexBapuTenbHOrO HcCCHaeHo-
BaHUs NOJYYEHHBIX H3 ONbITAa NAHHLIX, MPOH3BEeJEHHOro Go-
Jee rpyGbIMH MeTOAaMH, 3Ta TpyAHas 3ajaua Oblia
B KOHIle KOHIIOB pellleHa NyTeM BBefeHHS HaJJeXallux Ma-
TeMaTHueckux ab6crpakunit. Tak, B annapate KBaHTOBOM
MexaHHKH Ha MeCTe BeJHYHH, XapakTepH3YIOIHX B 00bly-
HOi MeXaHHKe COCTOsIHHe (PM3HYECKOH CHCTEMbl, BLICTYMAIOT
CHMBOJIHUECKHE ONepaTopbl, NOXYHHEHHble HEKOMMYTAaTHB-
HOMY TIpaBHJY YMHOXEHHS, CONepXKalieMy MOCTOSHHYIO
Ilnanka. dra ¢opMmyJupoOBKA mnpefoTBpainaer (HUKCHPOBa-
HHe TaKoro poja BEJUYUH C TOYHOCTbIO, MOTPeOHOH Mis me-
TEpMHHHCTHYECKOTO ONHCAHUSA, NPHHATOTO B KJACCHYECKOMH
(u3HKe, HO BMeCTe C TeM NO3BOJISIeT HAXOAHTb CNEKTPaJb-
HOe pacnpefesieHHe 3THX BEJHYHH B COOTBETCTBHH C JaH-
HBIMH 06 aTOMHBIX nponeccax. Coob6pa3Ho ero He-MOJeJb-
HOMY Xapaktepy, ¢H3HUECKOe TOJKOBaHHE MaTeMaTHye-
CKOro amnmapara HaxOJHT CBoe BBIpaXKeHHe B 3aKOHAX
CYILECTBEHHO CTATHCTUYECKOro (BEepOSTHOCTHOTO)  THMA,
OTHOCSIIUXCSL K pe3yJsTaTaM HaOJMIOAeHHH, NOJYYeHHBIM
B NaHHBIX 3KCHEePHMEHTaJbHLIX YCJOBHSX.

HecMoTpss Ha TO, YTO KBaHTOBas MeXaHMKa npenc*ras-
JisleT MOTYIIeCTBEHHOe CPeACTBO AJsI YNOpPSIAOUEHHs OTPOM-
HOIO  9KCIIEPHMEHTaJbHOrO  MaTepHasia, OTHOCALIErocs
K aTOMHBIM 0oObeKTaM, TOT (pakT, YTO OHA TaK CHJbLHO OT-
KJIOHSIETCSI OT NPHUBBIYHBIX TPeGOBaHHIl NMPUYHHHOTO OGBAC-
HeHHs! SIBJIEHHH, eCTeCTBEHHO, AaJ MOBOJ IIOCTaBHTb BOINPOC,
NeHCTBUTEJBbHO JIH MHl HMeeM 3Jlecb HeJlo C IOJHbIM ONHca-
HUeM TOrO, YTO AaeT onuT. HJAa orBera Ha 3TOT Bompoc,
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OYeBHfIHO, TPebyeTcs TIIaTeJSbHOE PacCMOTPEHHEe YCHIOBHI,
Heo6XOAUMBIX JJi ONHO3HAYHOrO INpHMEHeHHS MOHATHH
KJACCHUecKOH (H3WKH K aHAJAH3y aTOMHHIX sBJeHHH. Pe-
IIAOMUM ABJAETCS 3/leChb NPH3HAHHE TOrO MOJIOKEHH:, 4TO
ONMHCAaHHEe 3KCHEPHMEHTAaJbHOH YCTAHOBKH H Pe3yJbTaTOB
HaGJMIONEHHH JOJKHO TPOH3BOAHTBLCS Ha MOHSATHOM f3bIKe,
Hajsexalmum o6pa3oM ycOBeplIeHCTBOBAHHOM NYTEM IIpH-
MeHeHHs! OGbIYHOH (PU3HYECKOH TEepMHHOJNOTHH. IDTO €CThb
HpOCTO TpebDBaHHe JIOTHKH, TdK KaK MOJ CJOBOM «3KCIEpH-
MEHT» MbI MOXeM pa3yMeTb EIMHCTBEHHO TOJBKO IIpo-
Heaypy, O KOTOPOH MBI MOXeM COOOIIHTb XPYTHM, 4TO
HaMH NpOJeNaHO H UTO MBI y3HAJH.

B nmeficTBHTENIbHBIX 3KCHEPUMEHTAJbHBIX YCTaHOBKax
BLINOJIHEHHE TAaKOTO poAa TpebGoBaHHil o6ecrneyHBAeTCs TeEM,
YTO B KAayecTBe U3MEepHTEeJbHBIX NpPHGOPOB NPHMEHSIOTCH
TBepAble TeJia, NOCTAaTOYHO TsxKeJble, YTOOB MOXKHO OBIIO
XapaKTepH30BaTb HX OTHOCHTeNIbHbIe IOJIOXKEHHS M CKOPO-
CTH YHCTO KJaccHuecKHM o6pa3oM. B cBs3m c aTHM cylecT-
BEHHO HUMeTb TaKXke B BHAY, YTO BCAKash OAHO3HAYHasl HH-
t¢opmanusi 06 aTOMHBIX OOBEKTaX BLIBOAHTCS H3 TNOJOXKe-
HHSl HeHCye3alolHX OTMETOK Ha TeJaX, OmNpelelsioluX
3KCNEepHMeHTaJIbHbe YCJIOBHS, — OTMETOK, NMOXOOHBIX NATHY
Ha (¢ortorpaduyeckoil mNJAACTHHKe, BHI3BAHHOMY YAapoM
snekTpoHa. HeoGparumble ycuiautesbHble 3Q¢eKTh, Ha KO-
TOPbIX OCHOBAaHAa PeTHCTPAUMSi HAJIHYHA ATOMHBIX OOBEK-
TOB, He BHOCSIT NPH 3TOM HHKAKHX OCOOBIX 3aTPYIAHEHHI, a
TOJIKO HallOMMHAIOT HaM O TOM, YTO CaMoe MOHATHe Ha-
6/MI0eHUA CBSI3aHO C CYIIEeCTBEHHOH HeoGpaTUMOCTHIO.
OnucaHye aTOMHBIX SIBJIEHHH MMeeT B 3TOM OTHOLIEHHH CO-
BeplIeHHO OOGbEKTHBHBIH XapakTep, B TOM CMbICJIe, YTO OHO
ob6xonurcs 6e3 ABHOM CCBHUIKH HAa Kakoro-ju6o HHIHBHIY-
aJbHOrO HalbJlofaTess; MO 3TOH XKe NpPHUHHe Nepejgaya HH«
(popmauyun He CBsI3aHA C KaKOH-1HO0 HEOZHO3HAYHOCTIO,
€CcJH TOJNbKO YYHTHIBATh TPeOGOBAHHSI TEOPHH OTHOCHTEJb-
HOCTH.

Bo Bcex 9THX oOTHowmeHHsIX npoGaeMa Ha6JOAeHHS
B KBaHTOBOH (hM3HKe HH B Kakoii Mepe He OTJIHYaercss or
KJaccHyeckoro ¢usnuyeckoro nopxona. CymecTBEHHO HOBOM
4YepTOH aHaJM3a KBAHTOBBIX SIBJEHHH sIBJsIeTCH, OIHAKO,
TO, 4YTO BBOJAMTCS (YHAAMEHTaJNbHOe pasHuHe MeXAy
H3MEPHTEeJbHBIM NPHOOPOM M H3yuYaeMbIMH OGBEKTAMH.
Ouno npeacraBiasier mpsiMOe CJeJCTBHE HEOGXOMAMMOCTH
OMHCBIBaTL paboOTy H3MepHUTENbHbBIX NPHOOPOB Ha sS3hIKe
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KJnaccuyeckoil ¢(pM3MKM, He BBOAA SIBHBIM 00pa30M KBaHTa
ReyictBusi. C ApYyrofl CTOPOHBI, KBAHTOBhle UepThl SIBJEHHUS
colep:KaTcs B BbIBOAMMOM M3 HaGmoneHHi HHpopmaunuu o6
aToMHbIX oObekraXx. B TOo BpeMs Kak B KjaaccHyeckoi ¢H-
3MKe B3aUMOJEHCTBHEM MeXAy o0BbeKToM 1 HpPHOOpOM
MOXHO npeHe6peub WM, €CJIH HANO, MOXKHO €ro KOMIEHCH-
poBaTb, B KBAHTOBOI (pH3MKe STO B3aMMoJeHCTBHUe COCTaB-
JsleT Hepa3llebHYIO YacThb siBjeHus. Coo6pasHO 3TOMY, Ol-
HO3HayHOe OMNHCaHHe COOCTBEHHO KBAaHTOBOI'O SIBJEHHUS
HAOJIXKHO, B MPHHIIUITE, BKJAIOYAaTh OMHCaHHe BCeX CYLIeCTBeH-
HBIX yacTell SKCepHMEeHTaJJbHOH YCTaHOBKH.

IToBTOpeHHe ONHOrO M TOrO Xe OMNLITa, XapakKrepusye-
MOro Kak ONHCAHO BHIIe, JaeT, BOOOllle ToOBOPS, pasHbie
OTCYeTH, OTHOCAMMECS K OOBEeKTY; 3TOT (aKT HENOCPeAcT-
BeHHO NPHBOAHT K BHIBOAY, uTOo ob6obuwanoumas ¢opmyJau-
POBKA MOJIyYeHHHIX H3 ONbITa Pe3yJbTaToOB B 3TOH 06.sacTH
JOMKHA BBIpaxKarbCsi B ¢OpMe CTATHCTHYECKHX (Beposit-
HOCTHBIX) 3aKOHOB. EfBa JH HYXHO 0c0060 NMOZUEPKHBATH,
4YTO MBI HMeeM 3Jech Ne/0 OTHIOAb He C ueM-Ju6o aHaso-
THYHREIM OOBIYHOMY IPHMEHEHHIO CTATHCTHKH K OMNUCaHUIO
U3HUECKHX CHCTEM, Yepecuyp CJAQXKHBIX M TOTO, 4TOObI
MOXHO OBJIIO NpPAaKTHYECKH JaTh NOJHOe onpeleieHHe HX
COCTOSIHHS, AOCTAaTOYHOE AJSI NeTePpMHHUCTCKOLO ONHCAHMUS.
Takoe onucanue nogpasymMeBaeT BO3MOXKHOCTb HEOT'DaHH-
YeHHO TOApa3NeNsiTh H Jeraju3upoBaThb COOLITHS, TOrHAa
KaK B Clyuae KBAaHTOBHIX fIBIE€HHI 3Ta BO3MOXKHOCTb NpHH-
LHOMAJbHO MCKJIlOYaercsi B CHIY TpeGOBaHHI KOHKPETHO
YKa3blBaTh 3KCIEepUMEHTaJbHble ycJa0BUA. B camom pmeie,
THOHYHAd JJs COGCTBEHHO KBAaHTOBHIX fABJEeHMH uepTa
LeJbHOCTH HaXOIHT CBOe JIOTHYECKOEe BbipaXseHHe B TOM 00-
CTOATENLCTBE, YTO BCAKas MOMBITKA OMNpeleJeHHbIM o6pa-
30M NOJpasfieNMTh NaHHOe fBJeHHe moTpeGoBaja Obl H3-
MeHeHHs B 3KCIEDHMEHTaJbHOH YCTaHOBKe, — H3MeHeHHS,
HECOBMECTHOTO C ONpejejeHHEM IaHHOTO SIBJEHHS.

B o6sacTH nNpUMEHHMMOCTH KJacCHYecKoil (H3HKH BCe
CTOPOHBI U CBOHCTBa JMaHHOro 006beKTa MOryT GbITh B MpHH-
uune oGHapyXeHbl INpPH MOMOIIH OOHOU SKCNepHMeHTaJlb-
HON YCTAaHOBKH, XOTS HAa NpPaKTHKe YacTto GbiBaeT YHOOHO
NPHUMEHATb AN H3y4eHHUsi Pa3HBIX CTOPOH SIBJIEHHs pa3Hble
VCTaHOBKH. B camom jene, nmosyueHHble TaKUM NYTEM NaH-
Hble MPOCTO CKJIARbIBAIOTC M MOTYT OLITh CKOMOHHHPO-
BaHbLl B OLHY CBfI3HYIO KADTHHY NOBeJNeHHS H3yuaeMoro 06-
exta. Hanpotus, B'KBaHTOBO# ‘(hu3UKe HaHHHIE 06 aTOMHBIX
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06bexTax, TOJiyueHHble TIPH MNOMOIIH pasHLIX 3KClepH-
MeHTaJ/JbHHIX YCTaHOBOK, HaxoAfiTcs B CBOeoOpasHoOM J0-
NOMHATENILHOM OTHOIIEHHH APYT K Apyry. [leficTBHTENbHO,
cjedyeT NMPH3HATh, YTO TAKOTO pOla JaHHble, XOTS H Ka-
KYTCSl MPOTHBOPEYAIHMH JAPYr APYry NpPH MONLITKE CKOM-
GUHHDOBATH X B ONHY KapTHHY, HAa CaMOM JieJie HCYepH-
BAIOT BCe, YTO MBI MOXeM y3HaTb 0 npeamere. OTHIOAbL He
OrpaHHYMBasl HallX CTPeMJIEHHs 3aiaBaTbh INPUPOMde BO-
npocsl B (OpMe 3KCNEPHMEHTOB, MOHSATHE OONOAHUTEAbHO-
CTWU TPOCTO XapaKTepH3yeT BO3MOXKHbIe OTBETH, MNoJyyae-
Mble B pe3yJbTaTe TAaKOro HCCJeJOBaHHS B TOM CJyuae,
Korjga B3auMOAEHCTBHe MeXIy H3MepUTeJbHBIM Mnpu6o-
pOM U OGBEKTOM COCTABJsIET Hepa3leNbHYIO YacTh SBJEHHS.

PasyMeercst, K/1acCHUeCKOe OMNUCAHME 3KCMEePHMEHTaJb-
HOH YCTAaHOBKH H HeoOpaTHMOCTb OTCUETOB, OTHOCSIIIHUXCS
K aTOMHOMY OGBekTy, ofecredHBalOT II0CJe10BaTeNlbHOCTh
MeX1y NMPHYHHOA M CJEACTBHEM B COOTBETCTBHH C OYEBHJ-
HHIM H 3JIeMEHTapHLIM TPeGOBAHHEM NPUULUHHOCTU. B TO
’Ke BpeMsi OKOHYaTeJIbHBII OTKa3 OT KJaCCHYeCKOro ujaeasna
JeTepMHHH3Ma HaXOAMT cebe sipkoe BhIpaX{eHHe B COOTHO-
LIEHHSIX JOMOJIHHTENBLHOCTH, MNPEACTaBJSAIOIUX YCJIOBHS
IJisi OfHO3HAYHOrO NPHMEHEeHHsl OCHOBHLIX MOHATHH, 6e3-
yCJIOBHOE W HeOrpaHuYeHHOe NpHMeHeHHe KOTODHIX COCTaB-
JiSIeT OCHOBY KJIaCCHYeCKOro ommcaHusi. B camom nene, A7s
KOHCTATallUH HAaJIHYUS aTOMHON YacCTHHbl B OTPaHUYEHHOM
o61acTH NPOCTPAaHCTBA H BpeMeHH TpeOyeTCsl SKCNEpHMeH-
TaJbHOE YCTPOMCTBO, CBSI3aHHOE C MEPeHOCOM KOJHuecTBa
NBHXKEHHST H 3HePrHH K TeslaM, NOJAOCHLIM HeNoABHXK-
HbIM MacmitTa6aM ¥ CHHXPOHHO HAYIIHM 4acaM; a 3TOT Ie-
pPeHOC He MOXKeT GhiTh BKJIIOUeH B ONMHMCaHHe paGoOTHl yNnoMms-
HYTBHIX NpHOOpPOB Ge3 OTKa3a OT MX MPHTOAHOCTH K BHINOJI-
HeHHI0 HX poJH ¢uKcHpoBaTh cHcTeMy ortcyera. OGpaTHo,
BCSIKOE CTPOroe NpHMCHeHHe K aTOMHBIM MpOLECCaM 3aKo-
HOB COXpaHEeHHs] KOJIHYeCTBa MABHMIKEHUS H 3HEPrHH npen-
nojiaraer B NpHHUHIE OTKAa3 OT AeTaJbHOH JIOKaJH3allkH
YacTHI, B TPOCTPaHCTBe H BPeMeHH.

- DTH 06CTOsATE/NLCTBA HAXOAAT cefe KOJHYeCTBeHHOe Bbl-
paxkeHHe B COOTHOIUeHHSAX HeomnpenesneHHocTH [efizenGepra.
[Tocnennne paior cBs3b (06paTHYIO NPONOPLHOHAJBHOCTD)
MeXAy HETOYHOCTSIMH JOMYCTHMOro B KBAHTOBOH MeXaHHKe
(MKCHPOBAaHHSI TeX KHHEMAaTHYeCKHX H JIHHAMHYECKUX
. IepeMeHHBIX, KOTOPDHIMH B  KJaCCHUeCKOH  MeXaHHKe
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oripefensieTcs cocTostHHe (u3HuecKoit cucreMmbl. [leficTBu-
TeJIbHO, HEKOMMYTAaTHBHOCTb MAaTeMaTHYECKHX CHMBOJIOB,
'KOTOPLIMH B annaparte KBaHTOBOH MeXaHMKH NpecTaBJeHsbl
3TH NepeMEeHHble, COOTBETCTBYET HECOBMECTHMOCTH 3KCIepH-
MeHTaJIbHbIX YCTAaHOBOK, HEOOXOAMMBIX AJIS1 MX OJHO3HAY-
HOro onpejesieHHsl. B CBSI3W C 3THM 3aMeTHM, YTO MBI, Oue-
BUJHO, HMeeM 3[eCb JleJO He C OrPaHUYEHHSIMH TOUHOCTH
M3MepeHHH, a C OrpaHHYeHHOH NPHUMEHHMOCTBIO MPOCTpaH-
CTBEHHO-BPEMEHHEIX NMOHATHH H NJHHAMMYECKHX 3aKOHOB CO-
XpaHeHMs; 9Ta OrpaHH4YeHHas NMPUMEHHUMOCTh CBSI3aHa C He-
OGXONMMOCTbIO TPOBOMHTH pasiHiHe MEXAY H3MepHTelb-
HbLIMHM NPHGOPaMH U aTOMHBIMH OGBEKTaMH.

- Ilpu paccMOTpeHHH 3anau aTOMHON DU3HKH AJsi BHINOJ-
HEHHS KOHKPETHBIX BBLIYHCJEHHH YAOGHee BCero IMo0JIb30-
BaThCsl LIPEJHHTePOBCKOH (yHKuHeii cocTostHus. Ilyrem
NpPUMEHEHHs1  ONpeleJieHHHX MaTeMaTHYecKHX OnepauHil U3
3TO (PYHKUHMH MOTYT GbiThb BHIBEJEHBHI CTATHCTHUECKHE 3a+
KOHB JUIsl Pe3yJbTaToB HAGJIONECHHH, MNOJyuaeMbIX TpH
onpeneseHHbIX ycnosusix. Caelyer, ofHaKo, NMPH3HATh, YTO
MBI MMeeM 3/leChb JIeJI0 C YHCTO CHMBOJNHYECKHM IIpHEMOM,
O/HO3HayHas (H3HYeCKass HHTepnpeTalHss KOTOPOro Tpe-
GyeT B moclnefHeM CueTe CChIKH Ha OMpEAENEHHYIO 3KCHe=
pUMEeHTa/bHYyI0 ycTaHoBKy. Heyuer storo oGcTosTenbcTBa
NPHBOAWJI HHOTNA K HelopasyMeHHsM. B wacrHocTH, npu-
MeHeHHe TaKHUX BhIpaXKeHHH, Kak «HaOJIoOfeHHe BO3MYylaer
sIBJIEHHe» HJIH «H3MepeHHe co3faeT (hH3HUeCKHe aTPULYThI
00bEKTOB», €lBa JH COBMECTHO C OGLIENDHHATHLIM 3Haue-
HHeM ynoTpeG/isieMbIX TEPMHHOB H C OGBIYHBIM CJIOBOYIMO-
TpebJeHHeM.

B cBsi3M ¢ 9THM nMOAHMMAJICS Jajke BOMpOC, He CJenyeT
JIH B LesisiX GOJiee TOYHOTO MpPeACTaBJIEHHS CJOXKHBLUeliCs
CHTyallMH NpHGErHyTh K MHOTO3HAYHO} JorHke. [Ipeasiny-
Inyve paccyx[eHHs MOKa3LBalOT, OJHAKO, YTO KakKHe Obl TO
HH GBbUIO OTKJIOHEHHsI OT OGLIENPUHATOTO A3bIKA H OGLIYHON
JIOTHKH MOJIHOCTbIO YCTPAHAIOTCS, €CJH yNOTPeG/ATh CJIOBO
«SBJICHHE» TOJIbKO B CMBICJI€ Yero-To TaKOro, 0 yeM BO3-
MOXHO OJHO3HauHbIM 06Gpa3oM HHGPOPMHPOBATL, CJOBO
«H3MepeHHe» NOJ/KHO MPH 3TOM YHOTPeGJsThCS B CBOEM
NpsIMOM CMbIC/IE KOJIHYECTBEHHOIO CPaBHeHHs (CPaBHEHHS
¢ sTamoHoM). Takas OCTOpPOKHOCTL B BHIGOpEe TEPMHHOJO-
THH OCOGEHHO BaX{Ha NPH HMCCAEJOBAHHSIX B HOBOH 06sa-
CTH, THe HHpOpMauHsi He MOXKeT ObIThb 3aKJaiOueHa B
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NPUBBIYHYIO CXeMY, HallleAWYIo CTOJIb HIHPOKOEe MpHMeHeHHe
B K1aCCHUeCKOH (pU3HKe.

TosbkO HMesi BCe 3TO B BHAY, MOXHO yGeLHTHLCSI B TOM,
4TO KBaHTOBas MeXaHHKAa YJOBJeTBOPAeT B OTHOLIEHHH
CBOEH HEeIPOTHBOPEUHBOCTH H NOJHOTH BCEeM TPeOOBaHHAM,
KaKHe MOXHO HpPeIbsBHUTb K PAalHOHAJbHOMY OODBSICHEHHIO.
Tax, nJjsi HenpOTHBOPEUHBOIO TOJKOBAHHSI anmapara KBaH«
TOBOH MEXAaHHMKHM CYIIECTBEHHO HCXOJHTb H3 OTCYETOB, Je~
JlaeMbIX Ha NpHOOpax NPH BIOJIHe OMpeflesIeHHBIX YCJIOBHAX
onbiTa. DTOT ynop Ha KOHKpeTHHIE OTCYeThl NMPHGOPOB CTa-
HOBHTCSI Ha MeCTO OCHOBHOH NPeINOCHUIKH KJacCHYECKOro
(H3uYeCcKOro OMHCAHHUS, COTJIACHO KOTOPOH KaxKIoe 3BEHO
B NPHYUHHOH Liend COOBLITHU NOMyCKaeT B NPHHIMIE HENO-
cpencTBeHnyio nposepky. IlosHoTa ke omHcanHus, NMOROG<
Hag TOH, K KakKOi CTpeMHJach KJaccHueckas (H3HKa, 10-
CTHraeTcsl NMPHHIHUNHAJBHON BO3MOXKHOCTbIO NMPHHHMATb BO
BHHMaHHe BCe MBbICJAHMble SKCMEDPUMEHTaJbHble YCTAaHOBKH.

Pasymeercsi, Takoro poaa paccyxIeHHs1 BOBCe He O3Ha-
yaloT, 4TO aTOMHas (H3HKa He IpHHeceT Ham GOJblLIe HH+
Yero HOBOTO B OTHOLIEHHM SKCIEPUMEHTAJbHBLIX OTKPBITHI
H MaTeMaTHYeCKHX CPeACTB [Js1 HX OMNHCAHHS H MOHHMa-<
HHs1. B camMom JeJsie, BeCcbMa BO3MOXHO, UTO AJSA OOBSICHE«
HHMSl HOBHIX 3aKOHOMEDHOCTef, OTKPBLIBAIOIIHXCH NpH HCCJes
IOBaHHH AaTOMHBIX NpOLECCOB BecbMa GOJIBILIOH SHEPrHH,
norpefyeTcsi BBECTH B MaTeMaTHUeCKHH annapat JaJjbHeii-
mwHe abcrpakuui. Pemaomum siBasercs, OJHaKo, TO 06CTO~
ATeNbCTBO, YTO NPH 3TOM He MOXKeT OHITh H pedH O BO3Bpa-
IIEHHH K TakoMy crnocofy ONHCaHHsS, KOTOpoe B GoOJbllei
cTeneHH 10 6Bl HaBCTPeyy NPHBLIYHEIM TPeGOBAHHAM Ha~
TJISIAHOTO MOMEJILHOrO MNpPeACTAaBJEeHHsi CBS3H MeXJy HpH«
YHHOF H CleJCTBHEM.

Tor ¢axt, yro KBaHTOBble 3aKOHOMEDHOCTH HE MOTYT
ObITb NMPOaHaJM3HPOBAHE B KJIACCHUECKOM AayXe, O6YC/IOB~
JHBAeT, KaK MBI BHIAeJH, HEOOXOAHUMOCTL BBECTH IPH OINH~
CaHMH TOro, YT0 Mbl y3HAaEM MNOCPEJCTBOM OMNbITA, JIOTHYe-
CKOe pa3jHyHe MeXJy H3MepHTelbHBIMH NpHOOpPaMH U
aTOMHBIMH 00beKTaMHM, — pa3JjiHuHe, IPHHEHIIHANBHO HCKJIIO-
yaloutee BO3MOXKHOCTb HCUEPNbIBAIONEro JAeTePMHHHCT-
€KOrO onHcaHusa. Pe3sloMHpys, MOXHO CKa3aThb, 4TO 6oJjee
HIHDOKHE DaMKH JONOJIHHTENbHOCTH OTHIOAL He O3HayaioT
NPOM3BOALHOrO OTKa3a OT HAeaja NPHYHHHOCTH. [loHATHe
JONOJHHTE/NLHOCTH HEMOCPEJCTBEHHO BhbIpakaeT Hablie NO-
JIOXKEHHe B BoIpoce 06 OTOOpaKeHHH (QyHIaMeHTaJIbHbIX
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CBOMCTB MAaTepHH, KOTOphle CUHMTAJHCL TOMJEKAIIHMH
KJacCHYeCKOMY (DH3HYeCKOMY OMHCAHHIO, HO OKa3aJHCh BHe
npejesnoB ero NpUMEeHHMOCTH.

[Ipn Bcex pasjMUHAX B CHTyauHsiX, XapaKTepHBIX NJs

NpUMEHEeHHHi MOHATHH OTHOCHTEJNbHOCTH H JOMOJIHHTEJNbLHO-
CTH, 3TH CHTYalUMM NPeACTaBJSIOT B THOCEOJIOTHYECKOM OT-
HOIIEHHH 3HAaYHTeJ]bHOe CXOACTBO. B caMom nene, B o6oux
clyyasX Mbl HMeeM JeJI0 C HCCJAeJOBaHHeM 3aKOHOMEpHO-
CTeH, KOTOphble He MOTyT ObITb OXBaueHH HarJisAHbBIMH
NpPEeACTaBJEHHAMH, NPHTOAHBIMH AJisi OTOGpaxeHHs (H3H-
yecKHX (akToOB B GOJiee OrpaHuyeHHoi o6GjacTH. Pemaro-
UM fIBJSIETCS, OAHAKO, TO OGCTOSITENILCTBO, YTO HH B Of-
HOM H3 3THX CJyyaeB pacClIMpeHHe paMOK HALIUX MOHATHH
He mnpeanojaraer KakoH-nu60 CCHUIKH Ha HaOaoaaouiui
cy6beKkT (3Ta cchlika Obljia Gbl MpensaTCTBHeM AJIS OIHO-
3HAYHOH Nepefayd OMBITHHIX (DaKTOB).
" B paccyxkIeHHAX TEOPHH OTHOCHTEJLHOCTH TaKas
OOBLEKTHBHOCTL O0eCneyUBaeTcsl Y4Y€TOM 3aBHCHMOCTH SIB-
JIEHHH OT CHCTeMbl OTCYeTa HabJlojaTens, TOTAAa Kak B JO-
NOJHUTEJNbHOM ONHCAHHH  KaKasg-TH60 CYGBLeKTHBHOCTb
HCKJIIOYaercst 6sarojapsi yuery Tex OOGCTOATENLCTB, KOTO-
pbie fenaloT OJHO3HAYHLIM NPHMEHEeHHe HAIUHX NePBHYHBIX
NOHSITHH.

B o6umedunrocodhckoM acnekTe 3HAMEHATEJNbHO 3J1€Ch
TO, YTO B OTHOIIEHHHM aHaJM3a H CHHTe3a B APYyrux obJa-
CTX 3HaHWsi Mbl BCTPeUaeMCsi C CUTyaUHMH, HaNOMMHAIO-
LIMMH CHTYalMIO B KBaHTOBO# (u3uke. Tak, 1eJbHOCTL XKH-
BLIX OPraHH3MOB M XapaKTepHCTHRH Jiofelt, o6jagaiomux
CO3HaHHEM, a TaKke H Ye/OBEYECKHX KYJbLTYp Npeacras-
JISIIOT YePTH LEeJOCTHOCTH, OTOGpaxceHHe KOTOPHIX TpeGyer
THOHYHO JOMOJIHHTENLHOro crnoco6a onucanus. Ilepenaua
ONBITHBIX (AaKTOB B 3THX OGIIMPHBIX 06GJacTsX 3HAHHS Tpe=
Gyer GoraToro cjoBaps, a H3-3a TOro, YTO CJOBaM HHOTIa
NpHIaeTCs Pa3JIHYHBIA CMBIC/, H NpeXJae BCEro M3-3a pas-
JIHYHSI B MPHHATHIX B (HIOCO(DCKON JHTepaType TOJKOBa<
HHSIX TIOHSITHA MPHYMHHOCTH, ULedb TAKOr0 pOAa CONOCTaB-
JIeHHi uyacTo noHHManace mnpespatHo. Ho nocrenenuo
Pa3BHTHE TepMHHOJIOIHH, NPHrONHONH IJs ONHcaHHs GoJsee
NPOCTOH CHTYalHH B 06GJ1acTH (M3MKH, MIOKA3BIBAET, YTO M
HMeeM 3/1eCh JesI0 He ¢ 06ojiee HJIH MeHee TYMaHHLIMH aHa-
JIOTHSIMH, a C OTYETJIHBLIMH NpPHMEepaMH JIOTHYECKHX CBSI-
3ell, KOTOphle B Pa3HbIX KOHTEKCTaX BCTPeyaloTcs B Gosee
HHPOKHX 06/1aCTAX 3HAHHA.



KBanToBasi ¢usnka
U
OHOJIOrHs !

1959

Xole Pa3BUTHA HayKH AHCKYCCHSI O NOJIOXKEHHH KHBBIX

OpPraHu3MoB B OOLIeM ONHCAaHMH (U3HUYECKHX SBJEHHH
npoumia 4Yepe3d Leabldi pax sranoB. B apeBHOCTH oue-
BUIHble HEYBSA3KH, NMPHCYIIHe CPABHEHHIO KHBLIX OpPraHHU3-
MOB C NMPOCTHIMH MAIUHHAMH, IyGOKO NMOBJHSAJH Ha OTHO-
HIeHHe K MeXaHHYeCKHM MNpoGJeMaM H [axe NPHBENH
K TOMY, UTO BCSIKOH# MaTepHH CTaJHu NMPHUNHCHIBAThH >KH3HEH-
Hble npu3Hakd. Bo Bpemena Bo3poxneHus B pesyabrare
BbISICHEHHSI Hayaj KJacCHYeCKOH MeXaHHKH 3TH B3TVIAAH
ObliM  OTGpOLIeHBl, M Tem CaMbiM Mpo6JjeMa BCTynuJa
B ApYroii 3Tam CBOero pa3BHTHS, YCKODEHHbIH BeJHKHUMH
OTKPBITHSIMH 3TOH 3MOXH B aHATOMHHU M (HHU3UOJOTHH.

HoBeiilune ycrnexH TeXHHKH, M B OCOOEHHOCTH pa3BHTHe
aBTOMATHYECKOro YNpaBJieHHsi NPOMBILIJIEHHBIMH TpeanpH-
SITHSIMM M YCOBEPLIEHCTBOBAHHE BBIUHCJIHTENbHBIX YCTPOMHCTB,
3acTaBHJIM 3aHOBO OOGCYAHThL BONPOC O TOM, B KaKOH Mepe
BO3MOXXHO KOHCTPYHDOBaHHE MEXaHHUECKHX HJIH 3JIeKTPH-
YeCKHX Mojeneil cO CBOHCTBAMHM, MMHTHPYIOLIMMU IMOBele-
HHe JXHUBHIX OpPraHu3MoB. KoHeyHO, MOXeT GbiTb, H MOMKHO
NpuayMaTb MOJeJH, pearvpymooliue Joo6biM 3afaHHbIM OG-
pa3oM, BKJIoyasi ¢cBOoe cOGCTBEHHOE BOCIIPOH3BOACTBO, €CJH
TOJBKO OHM OYHAYyT HMeTb JOCTYN K HYXKHbIM MaTepHajaM H
sHeprud. OcTaB/isis B CTOPOHe BONPOC O HAYYHOH LEHHO-
CTH TAaKHX CPaBHEHWi, Mbl JOJKHB, OJHAKO, MOHSAThb, YTO,

! Cratha «KBaHTOBasi )u3MKa W GHOMNOrHsA» COCTOMT M3 ABYX 9Ya-
creii: ¢usnyeckol M GHonoruyeckoil. Mel nesataeM 3jgech TOMbKO GHOMO-
FHYECKYIO 4YacTb, TMOCKOJBLKY TeKCT (H3HUECKOH 4YaCTH LEJHKOM COAep-
JXHTCS B HECKOJIbKO Oofee moJHoil pabore «KBaHTOBasi ¢u3uka u H-
Jqocopus», TakKe BKJIOUEHHOH B 3TOT CGOPHHK. — [Ipum. peo.
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H3yuyass MoJeJH 3aJaHHOl KOHCTPYKUMM H C 3afaHHLIMH
(QYHKIHAMH, Mbl HaXOAHMCSI O4yeHb MaJIeKO OT TOH CHTya-
LWH, B KOTOPO#i Mbl OKa3biBadeMcsi NMPH HCCJAENOBAHHH KH-
BbIX OPraHM3MOB, Tjle Halla 3ajaya COCTOMT B IIOCTeleH-
HOM pasraJblBaHHH HX CTPOEHHS H HX BO3MOKHOCTel.

Bo Bcsikoit Mozmesn oGbIYHOrO MacumTaG6a Mbl MOXKeM MO
CyllecTBY MpeHe6peraTb aTOMHbIM CTpPOEHHEM MaTepHH H
OrpaHHYMBaTbCS ONHCAaHHEM MEXaHHUYeCKHX M 3JeKTpuue-
CKHX CBOHCTB MaTepuaJsioB, HCIONb30BAaHHLIX NpPHU COOpYIKe-
HUM MaIlMHBl, a TaKXe NPHJIOXKEHHeM IPOCTHIX 3aKOHOB,
KOTOpble yNnpaBJsIOT B3aUMOAEHCTBHEM MeXAYy Pa3HLIMH ee
yactaMd. OgHakKo H3 GUOJIOTHYECKHX HCCJeJOBaHUI SCHO,
YTO OCHOBHBIE NPH3HAKH >KHBLIX OPraHH3MOB, H B YaCTHOCTH
HX TeHeTHYeCKOe BOCIPOM3BOJCTBO, 3aBHCST NpeXJe BCero
OT NpoLEeCCOB aTOMHOro Mmaciutaba, rae Mbl CTaJKHBaeMcs
C CYyLIeCTBEHHLIMH OTPaHHYEeHHSIMH [Jd TNPHMEHHMOCTH
NOHSATHHA KJ1aCCHYeCKOH (H3HKH.

Kax wu3BecTHO, KBaHTOBasi (H3HKa JaeT J0CTATOYHG
IUHPOKHE BO3MOXKHOCTH JJisi OIHCAHHsI CBOHCTB aTOMOB,
JIeKalMX TIOJHOCTBIO BHe TO#i 06JacTH, rie AONYCTHM
KnaccHueCcKMi mnoaxox. [I'maBHbliE pe3yabTat ee pas3BH-
THS1 COCTOHT B TNpPHU3HAaHHH CBOeoGpa3HOH YCTOWYHBOCTH
aTOMHBIX M MOJIEKYJSDHBIX CTPYKTYp, KOTOpasi O3Hauyaer
CTeleHb YMOPSZOYEHHOCTH, HECOBMECTHYIO C HeOrpaHHuYeH-
HBIM TIpHMeHEeHHeM MeXaHH4Yeckux kapTuH. M3 cBoiicTBeH-
HOTO KJlaCCHYeCKoii (H3HKe JeTepMHHHCTHYECKOro OMHca-
HHUs CJefyeT, yTO BCAKOe BO3MYIIEeHHe CHCTEMbl, COCTOSILEH
H3 OrPOMHOrO YHcJa yacTel, HempeMeHHO MPHBOAHT K Xao-
THYeckOoMy OecnopsiiKy. B KBaHTOBOii e (H3HKe 3TO ONH-
CaHue 3aMeHsleTCsl TaKMM, COIJIaCHO KOTODOMY pe3yJbTaT
BCAKOrO B3aHMOJEHCTBHSI MeXIy aTOMHBIMH CHCTEMaMH 3a-
BHCHT OT HMCXOJa COPEBHOBAHHMS MeXJy Pa3JUYHbLIMH HHAH-
BUAYaJbHBIMH MPOLECCaMH; 3TH NPOLECCH MPOCTHIM o6pa-
30M ONpefesfilOT COCTOSIHHS HOBBIX CHCTEM uepe3 Mocpen-
CTBO COJAEpXKAUMXCA B HHX AaTOMHBIX 4YacTHL, MOJOGHO
TOMY KaK OHH OIpeflesisiii COCTOSIHHSI MepBOHA4yaJIbHbIX CH-
creM. C HaaJeKallMMH YTOYHEHHSIMH TAaKOro poja ONHca-
HHEe INPSMO COOTBETCTBYeT XHMHYECKOH KHHeTHKe, Hallef-
niefl WIMPOKOe NMPHMeHeHHe B MOJIEKYJSIPHOH GHOJIOTHH.

CoBceM HOBble NepPCMEKTHBH MOCTENEHHOr0 pasbsicHe-
HHsI GHOJIOTHYECKHX 3aKOHOMEpHOCTel Ha OCHOBE MPOYHO
YCTQHOBJIEHHHIX TNPHHUMIOB aTOMHOH (U3UKH TMOSIBHJHCh
8a NOCJENHHE ToAb. JTO NPOH3OLLIO GJaroAapsi OTKPHLITHIV

149



TOpPa3UTEeNbHO YCTOHUHBHIX CTPYKTYpP CHEUHAJbHOTO Ha3Has
YeHHsl, HECYIIMX TreHeTHYecKylo HMHQOpMALHIO, a TaKxke
Gaarogapsi Bce OoJiee IOJHOMY INPOHHKHOBEHHIO B IIPO-<
Lecchl, KOTOPbIMH 3Ta HHdopMauus nepefaercsa. DTH OT-
KPBITHSI HaBOAAT Ha MBIC/Ib, YTO 06pa30OBaHHe M pereHepa-
UHA CTPYKTYPHBIX COCTABHBIX YacTeil OPraHH3MOB IpH 00-
MeHe BeIeCTB AOJIKHHI PaccMaTpHMBATBCA KaK. MpPOLECCHI, Mo
TyllecTBy, Heo6paTUMOro XapakTepa, KOTOpble Ha KaxaoM
aTane 00eCneyHBalOT HAaHOOJBIIYI0 BO3MOMHYIO CTaGHJIhe
HOCTh, COBMECTHYIO C HMEIOIIHMHCSI YCJIOBHSIMH B OTHOILE=
HUY OOMeHa MaTepHaJoM H sHepruei.

Takum 0o6pa3om, y Hac HeT NPHYHHBI .0XKHIaTh KAaKOTO+
JHOO BHYTPEHHEro OrpaHHYEHHs MJs1 NPHMEHHMOCTH 3Je«
MEHTapHBIX (PU3HYECKHX H XUMHUYECKHX MOHATHA K aHAJH3y
6HojlorHyecKHX sBJeHHH. Tem He MeHee cBoeoGpasHbie
CBOHCTBa IKHMBBIX OPraHM3MOB, BLIPAGOTAHHBIE B pe3yilb<
TaTe BCeH HCTOPUM OPTaHHYeCKOH 3BOJIOLUMH, OGHADYHKi-~
BAlOT CKPHIThIE BO3MOXKHOCTH 4YPe3BBIYAHHO CJIOXHBIX MaTes
pHaNLHBIX CHCTEM, He HMelolHe ce6e MONOGHBIX B CPaBHH«
TeJIbHO NMPOCTBIX NpPOGJeMax, ¢ KOTOPHIMH Mbl BCTpeyaemcs
B OObIYHBIX (u3MKe M xHMHH. Ha stom-10 oHe M Hamam
cebe MJIOAOTBOPHOEe INpHUMeHEHHE B GHOJOTHH IOHATHS, OTe
HOcsiLl[Hecs K MOBeJeHHI0 OPraHd3Ma KakK LeJIOTO U Kak Gul
OPOTHBOCTOSILlHe CNOCOGY OMNHMCaHHsi CBOHCTB HEOLyIeB«
JICHHOH MaTepHH.

XoTa U 37ecb Mbl HMeeM JeJIo, B TOM, YTO KacaeTcs ymo«
TpebJeHHs: HajJexameili TePMHHONOTHH, C THIHYHO JOMNOJe
HUTEJbHBIMH COOTHOIIEHHAMH, HEOGXOAMMO NOAYEPKHYTh,
YTO aprymeHTals, NpuMeHsieMass B GHOJIOTHH, HEKOTOPHIMH
CBOMMHM CYIIeCTBeHHHIMH CTOPDOHaMH OTJHYaeTcs OT Toil,
Kakas NPHMEHSIETCSs B LeJAX HCUepNbIBAIOLEro OGBEeKTHB«
HOrO ONMHMCaHHs B KBAHTOBOH (H3HKe. JTO ONMHCaHHe Tpe-
Oyer 4eTKO pasjnyaTb H3MepHTeJbHble NPHGOPLI OT HcCJes
IyeMblX OOGBEKTOB, YTO BJiedeT 3a COGOH BO BCSIKOM COOG+
IIeHUH 00 AaTOMHHIX Mpoueccax B3aHMHOe HCKJIOuYeHHa
CTPOroro NMpHMEHEeHHs JIOKAJH3alLMH B NMPOCTPAHCTBE H Bpe«
MEHH H 3aKOHOB coXxpaHeHMst 3Hepru. Ho Takoe pasiuuenne
yXKe YUHTHIBAaeTCs, KaK yKa3aHO BhIlle, B NIPHMEHEHHAX XH-~
MHUYECKOH KMHETHKH H TePMOIMHAMHKH. «[]ONOJHHTEebHBIH
noaxo[ B GHOJIOTHH HY3KeH CKopee IO JIPYroii NpHYHHE: ero
TPeGYIOT Te MPAKTHYECKH HeHCuepmaeMble CKPLITbie BO3MOXK~
HOCTH KHBBIX OPraHH3MOB, KOTOPhle OGYCJOBJAMBAIOTCS HX
upe3BbIYalHO CJOXKHBIM CTPOEHHEeM H (QYHKUHAMH,
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