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4 NPOCTOM MNPHMEP BEONPEAEJEHHOCTEN
B MEXAHHKE!) .

IorpeimHOCTIO B MEeXaRHEKe NPHHATO nperefiperats, 1lu-
TaAenL ARTeDMUHH3MA He JONyCKada HesBaHmXx roctefi. Ho
KOB-KTO H3 MATEMATHKOB, HAXOAACh BHYTPH KDEAOCTH Je-
TEPMHHH3MA, NOUYBCTBOBAJA onacHocTh. Bce cBo pacey-
KIEHus B Racrodiled riase Mu Oyaem CTPOHTHL Ha Teope-
we JInysuwins, TOCBSTHB CAEAYIOLYO, INIaBY 3HaMEHHTOA
teopeme Anpu Ifyaukape. Hoxoga ua storo, Mm OpHHE-
MAeM BCE HOJOXKEHHS KJIACCHYeCKOH MEeXaHHKH, B TOM YHC-
se u (HeonpasiaHHOoR) abcOMIOTHOR BPEMA.

PaccMmoTpuM 1ap, ABHKYIIMIACA B HANPABNEHHW X Me-
KAY ABYMS JKECTKMMM CTEHKSMR, HAXOAALIMMHCA HA pac-
CTOSIRANAX X= [ JlBuiKenue Ra’keTcA COBEPIHEHHO JeTep-
MHHHPOBaHHbIM, HO MBI XOTHM y4ecTk HeuazOeiknsie OWIHOKNH
A0H H3MepPeHHH HAYaJbHBIX YCAOBUH: KOrZa Mu Opocaem
AP, MB 3H2EM HaYANDLHYID TOUKY X=1{ TOJALKC ¢ NOrpeiw-
HOCTBIO AX H MOXeM ONpefeJHTh HAYANBHMH HMIyJLC g
TOABKO € HOTPeWwHoCThIo Ap. Jra npoctan npobiaema pac-
cMartpasasace Dopnom?). On noguepxupady, 210 o HCTe-
Yeund HEKOTOPOro BpeMenn { MOJOMEHHe [NApa HAM H3BeCT-
HO € NOTPemHocThio Ax + (¢/m)Ap, npuiueM 3T4 HOTPeIliHOCTD
BCKOPE MOMXET [PEBLICHTH PAcCTOosHEe 2/ MeXIy CTeHKaMH.
B zanpreftiieM Mbt MOMKeM TOJBKO CKA3aTh, 4TO lWIap Haxo-
AUTCH THE-TO MeXAY STHMHA CTEHKAMM — BHIBOK, KOTOpPLiH
eABa JIH MOMHO Ha3BATh «ASTEPMHHHAZMOMD»,

ITourn raxofi e npumep paccmarpusaa Bopenas?) B
CHOUX ACKUMAX TO CTATHCTHYSCKOH Mexa#uke, 4Tolhl Ha-
IOSRO TI0KA3aTh CMBICJ H3BECTHOH Teopemur Jinynmiris.
Ecau Mbt uzofpa3uMm JBuXEHHe B NAOCKOCTRK X, p (§asosoe
NpoCTPaHCTBO), TO 5Ta TeOpeMa YTBepKAdeT, 4to 064acTe
Ax Ap, onpegensemas HAYAJbHLIMH OWIHOKaMH, nepeme-
IIAeTCA BAOJB TPACKTODHYE H HCKAMAGTCH HenpejcKasHpae-

1) Pasaens 4—10 manucannt #a oCkOBe CTATHH aAmropa, ony6auEg-
pannoft B wypHane Information end Conirof [2, 45 {1866}

2} Cm. crartsio M. Bopua <JefcTeaTeabho AR KIACCHYECKAA Mexa-
HAKa JeTepMMEHCTHHHAT» B kHEre M. Bopi, OHsHKa B MHIHE MOSrO
nokonenud, HJE, M., 1963, crp. 285. — Hpur. ped,

5 Botel E, Mécanique statistique classique (mewnuu, sanucan.
ume $p. Heppatom), p. 22, Gauthier-Villars, Pans, 1985,
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MbiM O0pa30M, HO BCETAE COXPAHAET OOHY 4 TY e RA0-
iade. Ha dur. 10 HIMIOCTPHPYETCH obmas caryauus. Bua-
Haae TOMEM TIOKDBIBANOT UCXOOHBIH DPAMOYTOABHHK {} HO
ToukN ¢ OOabwiuM  uMnyascoM p, ofaanas u Gonpief
CKOpOCTBI0 V==p/m, nBuxyrcs
Baogb X Owicrpee, CaegoBarend- { ;
HO, 4ePe3 KOPOTKUH NDOMEKYTOK |
BpeMeHH { Mbl [OJdyYaeM HaKXJIOH- 0!
Hoe pacmpereneine [, xotopoe 7T2P »w/l
HMEET, DAZYMEETCH, TAKYHD Xe {g} ‘ 1
nacmanb, 4ro u . 3avem npH

OTPAMEHHH OT Nepsoft CTEHKH ~ v ;
HMIIVJIBC P MEHfer cBOM 3HAK

Ha obparHuii, 41O HaetT Hawm Twp l
pacnpegenedun ff u /1/. Hosce
OTPAMEHHE OT cTenkH cnesa P %P Ty 7
(x=—1) BHOBb mepeseno Gui 06- §

NnacTe JIHYBHAAS B BEepXHEE NO- ifgm!: fﬁiiéfg’;immwa,;
AoKeHHe. B npoliecce NBAKEHHS saotonus
314 OOJECTh  CTAHOBMTCH  BCe

TOHBINE ¥ TOHbUie, paszbmBanch Bosepamaouos

Ha MHOMKECTBO CJ0EB CBEPXY W wiha

CHM3Y, KaK 370 [OKAa34HO Ha
dur. 11, Hawa skenepumenranp-
HAZ MeTOAHKa He MoXer OHTh
AOCTATOUHO TOYHOH a8 TOTO, -1 0 1
yralbbl OGHADYRUTE ¥ PASAHUHTD
sce 3tH caou. Mosromy cnyers
HEeKOTOPBE NDOMEKYTOK BpeMe- oo
BH ME MOMeM TOMLKO CKA3aTh, F e Rt

HTO XdPAKTEPUCTHYECKHE TOYKH pacemo

VIEKAT BHYTPH ABYX NPAMOYIONib- $nr 10

HHKOB ~—IsxC+H u p, p¥+Ap

I —p, —p—Ap. Dosee Toro, ux cpeanss MAOTHOCTE B
060X TPAMOYrONBHHKAX olHHaKoBa. [locaennee Bhipaxaer
3PTOMHHECKYIO TeOPEMY.

Hna  sroro ofwero AokazartenscTsa norpefopanoch
BOCHOJL30BAaThCH ABYMA DYHAAMEHTANLHBIMYE NPEANONOKE-
HHSIMH: 3} Hawasbfible YCAOBHA ONpenenednl ¢ Heuzbesn-
suivp ownbramu Ax n Ap; 6) Koweynoe cocroguue vatrio-
Agerca ¢ norpewnoctAMA Ax ¥ Ap. O0e a1 npeAnocHIKH
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eCTh TPAMOe CICACTBHEe NPHEUMIA " HEONPeledcHHOCTH |
obuux yenonnil, H3NoXKeHHHX B pasd. 2, ecau Mbl He 3a-
ObLIM © TOM, UTO KOJMYECTBO 3IHEDTHH, HMewulefics B Aa-
fopaTophy (W YaCTHYHO JAerpajupoRapmefl B npouecce
M3MEPHTE/IbHLIX JKCTIEDHMEHTOR), £CTh BeAHUEHA KOHEUHAS,
37O OrpaHHEYHBaeT NpUpocT 3uTponan AS onpeneneHHMIM
MAKCHMYMOM, [esqafl HeBO3IMOKHBIM HPeAlCJNOMEeHHe 0

fecKOHeUHO MaJaol BeJuvkHe

P

omubBor Ax H Ap. Yeiaosud
paan. 2 HCKJAWHYAIT BCAKYID

e BO3MOXKHOCTE HayuHok ofoc-
] HOBAHHOCTH CTEPMHHHZMA,
e ACTEP

3Has  HayaJbHble  VCIOBHA
B Ipejesax QIpefleqenunx
x OWHO0K, ML MOMEeM npea-

-t ¢ ! CK43biBaThL  OyAYLIee TOMBKO
AJIA OTPRHHUEHHOID HHTepBa-

MW:WW fa BpeMedd., 10, YTO TPOHC-
e e XOAMT TOCJAe, HAM TOUHG He-

H3BECTHO. ITO ecTh ofocHOBA-

HHE CTATUCTHUGCKOH - MEXAHUKH.

Sar. il W npuuusn seonpegenen-

HOCTH, M HEr3pTpOnUiiHLN

IPHHIET MEDOPMALIHY ACMZHNT AANIACOBCKUR AETEPMHEHKHIN

COBEpIUEHHO HepeaJuCTHUHEIM. OH €CTh UCKYCCTBEHHOE MO-

poM/eHHe, NpuHagiexaiee x Goratoft o6pasaMu NHO3IEH,
HO HE K 3KCNePHMEBTaALHON BAYKe.

flocrin muosus OmpameEUd

5. AHFAPMOHMUECKUE OCUMANIATOPH ¥ BHIIIPEMHUTEND

LaabHefimice paccMOTPEHHe ONPABALIBACTCA BAMHOCTLIO
remel. [IpHBeneM euie HeCKOAbKO npumepon. Haunem ¢ pac-
CMOTPEHHA TADMOHHMYECKOr0 OCHHIATOPA, ANH KOTOPOro
TPAEKTOPHH B IOCKOCTH X, p NpefcTaBARIOT coGof saaunch

,,ﬁ;f,; pz+_§ axt e E (VI 8)

rae Eqggm €CTh NOCTORHHAS BENIHUHHAE,
UrolGpl ¢BecTH 9AJMNCH K OKPYXMHOCTAM, RYXKHD THK
eeGparh eARHMND, YTOOL YAOBACTBOPHTL PABEHCTBY

1;’!!3 =
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KoaeGanun H30XPOHHE! H COBEPLIAKOTCR RPH BCEX AMTLIH-
TYAEX ¢ OAHOH M TOH Me yacrtorol, Gnaropapas ueMmy no-
CTOSHHBIMH  OCTAIOTCH  He TOALKO Iomiales, HOo R QopMa
SJeMEHTA Ha OJOCKOCTH JIuyBuanst. IJTO [OKa3auo Ha
dmir, 12, vAe 3NmeMeHT NIOCKOCTH ocTaeTes (€8 H3Menenui
8 noaoxenusax 0, /, [l w [II. B arofi monean, xoropas
npeacrapaaer coboll Hexkoe AWOONBITHOE HCKAKIYEHHe, HET
PACHON3AHHS  XAaPaKTePHCTHYECKHX ToueK. AHAJ0ragHoe
MONOXEHHE CO3J2eTCH H ¢ HACAIUIMPOBAHHLIM BHIPHMHTE-
aem {cM. ¢ur. 15},

Kax TOJbKO [4pMONMYHOCTE HAPYWIAGTCH, MBI CHOBA
ABRMCS HabmoLareasMu pactikenna olnactu Jivysuans.
Cayua#, noxkasauanufl 5a ¢ar. 13, cooypeTeTBYET NOBHINEHHOH
WECTROCTH Aas Goabinx xoaefanuft. Tpaexropuelt CaIYKuT
SANUNIC € UEHTPOM B Touke { AMA LEHTPAJNBLHOR HacTw, Me-
peXOISilIHA CIPABRA ¥ CJEBA B ZAAMNCH ¢ UEHTPAMH B TOY-
kax 8 w A.Ha »rux creixax ofinacrs JIHyBHAAs 3anuMaer
NOJOMEHEE, HAKZOHCHHOE N0 OTHOWEHHIO K PAAUYCY, KOTO-
puift npobened B3 Touru B (wam Touku A), npudeM »ror Ha-
KAOH © KaXAuM ofiopoTom craHosures see HoJpie. Obuias
KapTHHA AHAJOrUYHA cuTyauun Ha our. 10 v dbakruecky ja-
®e cpolntest R ¢ur. 10, ecan nonoxuth, 410 a=0 g f=co.

Ewe onna Bo3MOXHOCTE n0Xazawa Ha dur. 14, xoraa
BO3BpAlLAIOLLAA CUNa NOCTUrAET MAKCHM2JbHBIX BHAUCHWI
+@ nph |x{>1 HapyxHue TPAEKTOPHH NPEICTEBANIOT CO-
6cY mapaonuuecKHe KpuBhle

o Pt =E, {VIIL. 9)

ZapaXTepH3VIOIINE MeldieHHoe ABHmerue, Hapymubie To4-
KH OTCTaT of BiyTpeHunx touek. Obnacte JInysuaag me-
KaXALTCH NPOTHROTNOAOKHBIM 110 CpPaBHENH ¢ ¢ur. 13
obpa3oM.

Fpagur xa dur. 15 COOTBETCTBYET BUNPAMUTEIO He-
EGTOpore Trna co caafiefi soaBpamiaoulefl  CWiaOl — oX
c/eBa ¥ QuYeNMb CHALHOH BOsBpamialolte#d cuaoll — pX cnpa-
Ba. TpaekTopun ecTh JAJIHNCH ¢ LeHTpaMi B Touke O ¢
ofierx CTopoH, 8 KoaebaHMa OCTRIOTCH CHHXDOHHBIMH TIPH
ambux  amiviutyaax. Cpeanul ueHTp Mace 7HOCTENEHHO
CMEULACTCR BAEAO IO Mepe TOro, Kak amMmintyaa Koaeba-
HUH CTaluBHTCA Bce OOJbUIE, 3 4deM H OPOABJIACTCH Bhi-
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npaMaswoiee Aeficrpye, Obaacty JIMyBWAUs ue pacTary-
paerca. Jpyroi nobonuTHMA  npuMep  H306paxen Ha
tbur. 16. O COOTBETCTBYRT NpefedbHOMY Ciyyam, uaolpa-

4

fozspaumoman
cung

7

o

-{?m

$ar 16,

#eHHoMy #a ¢ur. 14, npu I, panHoM Hymio. TpaekTopuH
npeacTaBasoT cobok napabons ¢ ofeux CTOPOH, npuueM
uapyXuasi 4acTb 00nacTH JIHYBHAAR CHABHO 33Ma3/nBaET.

6. AHOMAJIHS FAPMOHWYECROIO OCLIMJIIATOPA

Boaspamascs R TOJIBKO YTO PACCMOTPEHHBIM TPHUMepaM,
Ml 3aMeyaeM HeKOTOPYIo OBUIYI0 CHTYAlMIO, dHAAOTHYHYIO
obScyxaasigefics B paza. 4. O6macts JInyBUAASK ocTaeTCH
NOCTOAHHOR 110 BEJHYKHE, HO BCRODE PACTArHBAETCHA TAKHM
ofpasoM, 4T0 NOKPBIBAeT 8Cw 0BJalThy BOIMOMKHBIX IBHME-
Hufi, EfuHCTBeHHO® HCK/IIOHEHHE COCTABJAET CTPOrO rapMo-
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HHUECKOe MIBHAMeHMe, npencrapiennoe Ha Pur. 12, u HeKye-
creeHnblli spippavureap {(pur. 1d). B 3tHX aByx npumepax
obaacts Jluysunas coxpasser MOCTCAHAYIO (HOPMY W He
ACKamaeTca ¢ TeyeHHeM ppeMenn. PeaspHa Ju 3Ta anoMa-
JHS MAK e OHA OTBeYyaeT HCKYCCTBEHHOR CHTYAUMH?

Oteer puepHAen. AGCOMIOTHO HEPeaNbHO FPOBOPHTL O Ka-
KOM-TO TAPMOHHYECKOM OCUHHAAATORE CO CTPOTD onpeaste-
Ho#l Yacroroli. M wHxorza ue nHabMojaeMm TAKOro Cayyad.
Beakomy ocunnngTtopy npueyiia fonee uan MeHee liHPoKan
0A0CA YACTOT, 3TO MOXKeT OblTh BREI3BAHO HEperyAADHLIMH
BAYKTYATMAMA BO3Bpamalomed CHAB WIH HEKOTOPHIM 34-
TYXAHHEM, HO CHEKTPaJLHOR JHHHH afcohioTHOfl UHCTOTH
#e cyutecrsyer, B enexrpockonuu o6HApYIKEeHO AHLIL HEMHO-
T0 COEKTPAALHBIX JHHH#H, AOCTATOYHO HHCTHIX A8 TOrO,
yTefbt HX HCNOABL3OBATH B KAUeCTEE MACTOTHBIX CTAHAAPTOB,
HO aae 3T oTOOpaHHDe JHHEH BCETAA HMPIOT HeKOTOPYIO
KOHEYHYIO W *MIMCPHMYIO IIMPUHY. IIpakTHuecks ™Mbl He
3HAEM HH ONHOR JIMEWK HYJeROH MIMPHHB, M, NO-BHAHMOMY,
wapHua nopasgka [0 wacrorel ofpasyerT (axTHYECKHH
fipeaen TOYHOCTH.

TeopeTHueckH Mbl MOXXEM MPEACTABHTH BCE OCIMJLIATODLI
KaK (uINUYECKHE CTPYKTYPH, KOTOpHE nogsepxennl (ayxk-
TYAUMAM # TPaHHYHLIE YCAOBHA ANH KOTOPbIX HeNB3d CUH-
TaTh aBCOMOTHO NOCTOAREbIMYE. Mul paccmaTpusaem MY He-
peajHcTHYHO, TOBOPH O TOUHHX HAYadAbHLIX YCAOBHAX. 3710
CTOMb e HePCAAHCTHUYHO, KAK HEPLANHCTHYHO IPeAN0AAaraTh
HaJMYHe HeKOTOPOH TOYHOH wuactoTh konebanuit. Yactora
v onpelengercd ¢ HNOFpellnocTHi0 Av. [ToaokaeMm AauTesb-
HOe BpeMa { B Hakjesm (asy KojeGaHull ¢ H3 COOTHOMICHHR

==t o)
(rae n — nejoe WHCAD, 2 T-— NMEPHOR), HNH
p=2n{vi—n)
Ecau /- Goablioe ¥ v CHPeAessieTcs ¢ HEeKOTOpo# oHb-
Kofi Av, TO (raze ¢ NPUCYILA NOTPEINHOCTH
A = Znf Av, (VHL 10)

KOTOpast MOMeT <¢TaTh CKOAR Yroaso Goaswofi, dto ua-
aocrpupyeres Ha dur. 17. Teopema Jlnysuass npuaoxnua
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TOALKO TOTJA, KOFAa BOIBPAILAIOMIAY CHIZ NOCTOAHHA BO
BpeMeHn. Bo Beex OpOMHX CIyYasiX OHA He CHpaBseljiuBa.
JJaeMeHT nacwand nosepxHocTy JIuyBHANS DOCTORHELIM
He QCTaeTcd, 4 NOCTeleHHO pacTarusaercs 1o Tex nop,

$ar i7.

NoKa TONHOCTHH He IOKPoeT B 00A3CTh BO3MOMKHBIX
aepxkenuit, YacroTHEA HEONDEIeNeHHOCTh CO03/7aeT 3Jech
CUTYALHIO, AHAAOTHYHYIO CUTYAUMH, KOTOPYIO Mul Habak-
Aany B Apyrux upumepax. Kaxk Xxopouo H3BeCTHO, Pavk-
Tyauuy sosBpalialmeft cHapl (M, CAeROBATeNLHE, Ya&CTO-
Thi) NOPONKAAIOTCH MHCTHMH  (OHINUECKHMH [NPHYHHZMH.
Has cnekrpaibHbix Jaui#i oGCTOATEIBHO H3YYEHA Pofib
aBuenknn aroMos (sddexr [onnaepa) ¥ coyzapeHHit ¢
APYTHMH aToMaMHi (KoHeuWbie UYrH BOJH), UTO B AeHCTBH-
TeALHOCTH paciuvpreT JHMHEH.

IToapoas ntor, AOCTATOMHO OTMETHTb, YTC HIeaAbHHM
ocunanarop (npu Av=0} Gu1 Gul COBepLIEHHHMH YaCaMu
W TOOMICA AN HaMepeHus BpeMenn ¢ GeCKOHRUHO GOJBIIOA
tousocTeio. Ho Oeckoneyno Goapwras TOYHOCTH QnaHueckH
HEBO3IMOXHA.

7. IPOBJIEMA NETEPMHUHH3IMA

3aKoubi KJaCcCHYECKOH MeXaHHKH npeictaninioT cobol
MATEMATHIRCKYI0 HACANHIAUHIO, KOTOPYI0 HeABIA CUHTATH
COOTBETCTBYIOLLEH PeanbibiM 3aKOHAM TPRPoAL., Bo MBOTRX
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3axayax (HaNpHMeEp, aCTPOHOMHUECKHMX) OHM AT 3aMeya-
TeJBbHble PeayNbTAaTH, KOTOPhiE COBMAJAIOT ¢ HABAKAeHHeM
B npefeaax IKCIepHMeHTalAsnoH norpeinsoctd, B Apyrux
¥e oBNACTHX B HUX NPHXOLHTCH BHOCHTL BONPABKH (TeopHsa
OTHOCHTEBLHOCTH, XBAaHTOBA® MexaHpkal. Kaaccuueckas
TOUKE 3PeHus npenedperana jedcrpureabiolt POJBIC U 3HA-
YeHHEeM SKCRePUMEHTaapHoH norpewnoctd, Owubky cuuTa-
Juch caydadgoctslo. OTcicid Beerza NPeacTaBifioch, 4To
HX MOMHO CIeXaTh CKOJb YIOAHO MAJBIMY H B KOHIE KOH-
HOB HMH MOMRO Obing 6ol npenelpeun. ITa ynpolieHHan
KaPTHHA HpuBeNa K NPOANCACKERHIO O NOAHOM JAETePMH-
nngMe B KITaccuuecksl MexaHuke. Mu celiuac JOAMIUE SCHO
npencTarAATE cefe, YTO IKCOEPUMEHTANbHbE OIHOKH Hend-
Gexun (cM, pasg. 2}, ofHapyenHe uero jaeaaer CTPOrui
AeTepMHHU3M  HEeBO3MOMKHBIM. OumHOKH — cyllecTBeHHARA
uepTa KAPTHHH MUPA, NOLASKAINAH YHETY B TEOPHH.
JerepMyru3aM HeOOXOAHMO 3aMEHHTh CTATHCTHUECKHMHA
EePONTHOCTAMU. YUeRbili MOXeT BEDHTbL Wl He BEDPUTL B
JETEpMBHR3M, JT0 AeN0 YOeXHKACHHA # OHO OTHOCHTCA K 00~
A2CTH MeTadusnky, Du3nuecKHe PACCYRACHUS He CNOColHb!
HH NOATBEPAUTH, KH QAPOBEDTHYTHL ero. 31y o0ulVI0 TOUKY
3peHyA MOKHO 1a3eaTh GaxTnueckoit {«matier of facts).
Boph ouens ficHo m3saraer 1) 31y curyanmo. O npuso-
ART caoBa DiHwTefina ?) O TOM, 4YTO 10 KBaHTOBOH Mexa-
HHEW npeanoaarady, OyATO «BCe MOXKHO CBECTH K 00bek-
TaM, HAXOANMIHMCA B NPOCTPAHCTRE M RPEMEHM, ¥ K CTPO-
IHM COCTHOIIEHHSM MeLY HHMMK.. Huuero, mo-suInMomy,
He DTHOCHAOCH K HADIAM 3MIHDHULCKHM RO3HAHHAM 00 3THX
ofrpextax... IToa 3THM xak pa3 ¥ NoEHMaIH QHIKHYECKYD
RAPTHHY PEAAbNOZO BHEWHEZ0 mupa». Taxkasd TOSHUHA B CO-
BpeMeHHOR hH3WkKe, NO-BHAHMOMY, HecoCcTOATENbHA. ¥ Hac
Her cnoccba ACRA38TH CYHIECTBOBAHHE TAKOFG DEANLHONG
BHEIIHETO MHPA ¥ OY€HR ORACHCO TOBOPHTL UTO-UHOYIL ©
TOM, 4E€TO MBI HE B COCTOAIIMH Habmogarts. l1puaepXusancs
TOABKO HalMwzaemblx JakrToB, MBI MOMKEM TOBOPHTH JIHIHb
O BO3IMOMKHBIX B3auMOCBAIAX MemMZY OIHHM ZKCIIEPUMEH-
TOM KB APYTHM, HO HEKOPAZ He Jo/DHs 00CyAIRaTh, 410

LY

3 Cw. crocky Ha o1p. 141
%y Einstein A, Scienlific Papers presenled {o M. Borg, p 33,
Oliver 2nd Bovd, Londen, 1953
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APOUCXOAHT B TO BpeMs, KOTA& Mbl He NPOHIBOJAHM HHKA-
koro HabmoaeHua. Ham npuzerca vucTocepreyno NpusHaTh,
4TQ MLl He 3HaeM 3ToTO (38aeM He Oonpile, YeM TO, 4TO
NPOHCXGAAT Ha Apyrofi cropone JIysni).

Cornacubt 11 ¢ 310l TOYKO{ 3pennd see uanxu? Orner
Raneko pe Aced. UHCTHe MaTeMaTMKR ¢ GOALIUMM TPYAOM
COrJamawTel ¢ noAOGHBIM BKITIOMEHHEM IOTPELGHOCTH B
TEOPHIo, 4 MHOTHe QUIMKH-TEOPETHKY BCe elle B Aye
ocralores MareMatuakaMu. COOTHOLIGHUA HECOPEASACHHO-
cre#t Bopa u [eiisenBepra OCHOBHIBAIOTCH Ha TOH MBICIN,
KOTOPYIO MB HBITA0RCH H3B0KHTL OnHakKo npu paccyorpe-
HUM  RANBHERUIEro Pa3BHTHA KRAHTOBHIX TEOpHH nopaxa-
eILCA MHOKECTBY ¢HaHTACTHYECKHX npencrapnennl, onu-
CHBAIWHX GHIUKY B ROHATHAX HeHabJwlaeMbix CyLLHO-
cTefl. S13biK (PH3HKOB OTATOLIEH XKAPTOROM, NOUATHBIM TOABKO
cnelMajiucTaM; NPHAYMAHL CACHHAJbRLIE Ha3BaHua A
4EHOB anRPOKCHMHPYIOWHX PSAOB, Kak GyATO BCHKOMY OT-
AeJDHOMY UWIEGHY TpPHCYLI HekOoTopuiil cmuica (ofMexHbie
YACHB, DOXIEHHE Nap, BUPTYaJbHOE POMKIeHHE R MOLAOLE-
HHE YACTHIL H 7. 1.}, B nef#cTBHTENBHOCTH HMEeT 3nadeHue
AUldhL BCA COBOKYRHOCTbL., Cuenmuanucrbl 3HaiOT, THE ¥ Kak
HONBACBATLCA THMH A3HIKOBHIMH CHMBOJNaMH, 0TAaBasd celie
OTYET B NOJHOM OTCYTCTBHM HX peatbHocTd. OwH MOHH-
MatoOT, Y4TO TOT KAProH He 60/aee, YéM HCKYCCTBCHHBA CHO-
cof OfMUCAHWH CJHOMHBIX YPEBREHHA, HO MHOTHX (DHIHKOB
MOI'YT BgecTH B 330y AeRHE TAKHE MeTOMB, KOTopHe, Aeil-
CTBHTENBHO, ofacHb. Kopode ropops, KBaHTOBas TEOpPHS
TORBKO Ha CJOBAX NPHIHGET NPOBO3TIAMEHHBIH OPHHUMD
PaKTHYECKOTO ONHCAHHUS, HO BCKOPe 3T0 3afbIBAETCA B
Adjtuile Pa3roOBOD BEAETCH OUYe€Hb HeGPEMHBIM S3LIKOM,

32 HCKAWYEHHEM MATEMATHKOB H TEOPETHKOR KBaHTOBOMH
MeXaHHKH, CYIeCTBYeT MHOrO YYeHBIR, KOTOpHe IipH BCTpe-
ue ¢ Onucanzol BHIIE CHTYauueH CONPOTHBAAIOTCH OTHA3Y
oF ycTapeswnx uaeh. OHYu Bce ele BepAT B HeRuH peans-
Hbifl QHIRYECKHH MHD, NPOAO/IKAIOWHE CBOI COBCTBEHHYIO
HEBO3MYIIENHYIO PBOJIOURIO HE3ABHCHMO OT TOTO, HadMo-
AaeM Mbl €70 Ban Her, Yro6H NpHMHPHTL TAKYIO TOUKY spe-
HHA € COBPEMEeHHLIMH (DHIKYECKHMA OTKPHITHUAMH, OHH BHl-
HyMAenst  H300peTaTh CYUECTBORAHME DAAA  «CKPHITHIX
nepeMeHHbX», KOTOpHEe Mul He Moxem ualmwAaTsL B fa-
crosftiee spemMA. [lo HaweMy MHEHHIO, 3TH CKPBITHE nepe-
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MeHHble cROCOOHBI NpHHeCTH Ooablie Bpelra, 4eM [0ab3bi.
Ecau Mbl He MOMem HX HaOAlOAaTh, TO MbI NMPH3HAEM, 4TO
OHH He peadbHhl H MOIYT CYLlecTBOBATH TOJLKO B BooGpa-
KeHHM HX asropos. B sTom Her capkasma, BooGpaxenue
abCcoMIOTHO HeoOXOAUMO B HAYYHOM HCcaefoBanuu. Benb
MHOTHe BAaXXHble OTKPBITHR ObLIH NCHAYAJY IVIOAOM YU~
croro Boobpaskenusi. Ouu npHoOpeTand 3HAUYeHHE TOJNBKO
moc/ie SKCNEePHMEHTAALHOIO NOATBEPXK/eHHA. B KoHue KOH-
OB HOBble 9KCHEDUMEHTAJbHME OTKPHTHA CTAHOBWJIHCH
HayuHoH 6Ga30H Ans TOH 4YacTH TeOpHH, KOTopan Gmlaa mog-
TBEPIKAEHA 3KCHEeDUMEHTOM.

KBaHTOBasA MeXaHHKa 3aMedyaTeJbHO OITHCAAa ATOMHBIE
H MOJIEKYJIAIpHble CTPYKTYPhl, HO He HMesta OueHb GOJbBIIOry
ycnexa B TeOPHM noJf. UTo e KacaeTcs OTKDHITHIX HEJaBHQ
YACTHH, TO OHH JO CHX HNOP OCTANTCH O4Y€Hb TAHMHCTBEHHBLIMH,
H TPYAHO TIPeiCKa3ath, TEOPHS KaKOro pola Morsa 6Bl no-
MOYL MOHATH HX. [iisi paccroanuil Menbine 10-13 cm npen-
CTOMT OTKPBITh MHOTO HOBBIX 3akoHOB, Onu xe Qopmu-
PYITCH TOMBKO MOCTENEHHO,

8 TEOPHA HHOOPMAUUHM H PACCMOTPEHHRIE TIPHUMEPH

Bce npumepsi, paccMaTprBaBliHecs B pa3i. 4-—b6, Hire-
peCcHO BHOBb TNIPOaHAJH3UPOBATbL C TOYKH 3PEHHN TEOPHH
nHopMauun., TlonokenHe XapaKTeDHCTHYECKOH TOYKM B
[JIOCKOCTH X, p TIeDPBOHAYANbHO H3BECTHO BHYTPH obnacTd

Ay==Ax, Ap,. (VIIL. 11)

Ecan MBl He MeHAeM TOUHOCTH HalIMX H3MepHTEJbHBIX
npu6opPoB, TO AONKHH NMPH3HAThL, YTO 3T2 06J12CTh HA CaMOM
Aelie MOCTOAHHOH He ocraercd (Kak yTBepikiad JIMYBHIIL),
4 haKTHYECKH NMOCTENEHHO DPACUIHPRETCA, 3T0 HATIOCTPHPO-
Bajoch ¢ur. 10—17. Ilo uHcTedeRuH JIHTENLHOTO NpoMe-
KyTKa BpeMeHH 06/acTb HeONpeJeNeHHOCTH NPaKTHYECKH
MIOKPbIBAET BCK NMOBEPXHOCTb MEXKIY BHYTDEHHHMH H BHelu-
HHMU 3HepreTHH4eCKHMH rpalHLIaMM, Kak 3TO TOKasaHo Ha
¢dur. 11. Cresosarensho, ob1acth A pacuiHpaeTcs 10 Tex
nop, MOKa He JOCTHTaeT KOHeYHOro mnpefeia A, 381aHHOFO0
BeeH 00MAcThI0 BOSMONWHBIX ABMMKeHHE c 3Heprued £ (B
npedenax norpewnocry AE}.
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Hudopmauns, xoTopylo Mht HMeem of 3arofl cucreme,
onpepeaserca hopuyncit (VIIL?). Py — seauuuna, nponop-
nHoHaaekan A # pospactanilian or A; so A.. Havaasnag
BeJAHYHHA Py 32BHCHT OT 3IKCHEDHMEHTANLHHY Yool
TlpenroaosuM, 4T0 B HEKOTOPOH CHCTEME NOJAOMKEHHE Me-
aaercsi 0T —L Jo +L, a HMIYAbC MOMET NPHHHMATH JK-
Gume sHaveHus ot —Py, o +P,. Takue ycehosra ngaau Bu

Py=4LP, (VIIL. 12)

3Ta 3azaya AHANOIHYHA 33]1a44M, PACCMATPHBABIIRMCA
asTopoM 8 1. 20 csoelt kuurn «Hayka u teopun uugopma-
LH#ED,

Hudopmanua, coraacuo (VIIL7), onpenenserca, ua-
aprumep, dopmyioh

Al =k (log Py— log Py} == — klog A+ C', (VI 13}

rae k log Py wrpaer poaw apaurupnol nocroannofl Ct, oueds
noXOXe! N3 ALAHTHBHYIO TOCTORHHYK) BO MHOIMX 3HTPO-
na#insx popMysax.

C TeueHuem ppeMenn A Boapacraer or Ay a0 Aw, a HH-
dopmatust cooTeTeTBeHHO yOrBaer. ECTeCTBEHHAA 3BOJIO-
UM CHCTEMB! COOTBETCTBYET NOCTENEHHOMY YMEHbIUISHHIO
prdopMaunn. Hama AHCKYCCHA HeMOCPEACTBEHHO NMPHROINUT
K 3AKOHY YMEHLUIRHHS HHQOpMauny {(pocTy SHTPOTUH), KO-
TOPHH BbI3BAN TAK MHOFG AHCKYCCHH co spemesu DBonbi-
MaHa. Mul BHHYMAEHD BBIAH OTKA3IATBECH OT MHOTHX KAAC-
CHUECKHX NOJOKenuf; Mu nokasany sHedu3uuHvio OPHEPOLY
DETEPMUHHIMA H COXPAHHAH (PAKTHYCCKYIO TOYUKY 3pEHHS.
Tem cambim bl BHBeNH yHZaMeHTAABHBIE 3aKoH pocra
SHTPOTIHH. '

DTy 3ajauy MOKHO PaCCMOTPETh OO APYFUM YIJAOM,
n300pasup Kak ABHXKEHMe UeHTpa Tvxect G obracrw,
BEJIOYAIOMIeH XapakTePHCTHYECKYI0 TOYKY. JTO [OKA38HO
na g¢gur. 18, 4uro npubauaRTENBHO COOTBETCTBYRT 3ajave,
npencrapaeynol Ha o¢nr. 17, IlocaesoBateabHble TGI0HE-
maa Uy, Gy, Gy, ... ONHCHIBAOT COMPAND, KOTOPAR HPOXOLHT
yepes Hauato (), kKorga 3aWTPHXOBAHHAA OBJACTL TOWHO
nokpoer {B NepBhIl pa3) BCce RPOCTPAHCTBO MEMIy BHY-
Tpeknedl H BHeliled sHepreTHYECKUMH KpusbiMu. Korpa aa-
WrprXoBaknble o6aacTn nepekpLBAOTCR, TQUKE (F ABHIKETCH
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ot Toukd (), u cHoBa Bo3BpaufaeTcs K Touke {, Koraa 3a-
WTPHXOBAaHHaR O6GJAaCTh JABaXIbl TOKPOET KPYroBYw 1AO-
Wajiky H 1. I

Ecnu mamy ABHKYIIHECH YACTHUBl HECYT €KTpHYecKHH
3apiaf, TO KoseQaHHA LeHrTpa TXecTH G 6ynyT ofHapyxe-
HH 6arofapa HCIYCKAHWIO 3MeKTPOMATrHKTHOrO M3/1YYeHHH,
a YT BOJH CTaHeT 3KCIOHEHIHAaJbHO 3aTyXaTh ¢ OMeHHAMQ
B MOMEHTBI BPeMeHH {4, f», KaK 37O nokasaHo Ha ¢ur. 19.

dur. I8

Ilo HcTeYeHHHM OueHb AJMTEJNLHOTO NPOMEXYTKAa BpeMeHH
K0Je6aHuA HACTOJLKO 3aTyXaloT, YTO UX YKe HeAb3s GoJee
na6.J10Aarb, a HHQOpMalUa y6uiBaeT A0 caMOH ManeHbKOH
BEJNHYMHBI

A =C'—klog A, (VL. 14)

3T1a AMCKyccHS NOMOraeT HarMAAHO MPelCTaBHTb Mexa-
HH3M ecTecTBenhof yObIM HBQOpMALHH.

Xopouo H3BecTHhie BO3paXeHusA NpoTHB DBonbumana,
BoiaBUKYyTHIe JlowMuaToM (ofpatuMocTh) uan [epmeno —
[lyankape (Bo3BpaliaemMocTh) MOXHO OTOPOCHTB, TAK Kak
OHH COOTBETCTBYIOT HE(MH3HUHLIM NPeANICJOKEHHAM, KOTO-
pble HEBO3MOKHO DeadH30BaThb Ha HPaKTHKe. PaccMOTpHM,
Hanpumep, Bonpoc 06 ofpaTHMOCTH BpeMeHH. YacTHUBI
uenycrawtea {owHbkr Ax B Ap) B MOMeHT Bpemenu (=0
B TAKHX Xe ycl1oBHAX, kak Ha ¢ur. 10. B kakofi-to onpene-
JeHHHH MOMEHT BPeMEHH {; BCe CKOPOCTH BAPYT MEHSIOTCA
H2 TPOTUBONOJOKHBIE (KaK 3TO NPOUCXORHMT — APYIOH 80~
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Ipoc); H4aCcTHUN ABHAKYTCH OOPATHO ® COOGHPATCA BMECTE
B MOMEHT BpeMeny 2f,, BHOBL CO3)8BAs NEPROHAYRALULIA
curian, Eciau 64 310 geficTBHTENRHO MOTJO DPOH3OATH, TO
weobpaTHmMoCThL Oblia 6bl onpopepruyra. OHako MbH IOA-
YeDKHBANK HeOONYCTUMOCTE NAPEHEGPEeNCenUs IKCREpUMEH-
TAABHOL ROSPewHOCTHr0, 4 TYRKTOB, 4epes KOTOpule oHE
NPOHHKALT, CYLIECTBYET MHOIO.

A. Bpema ofpamienus f; ONPeJSAASTCH B Npefeiax He-
KOTOpOH OWNOKM Aly, cnenoBaTeNsio, CHIHAM BOCCTARABIN-
BAETCH B MOMEHT BpPeMeHu 2 ¢ HEXOTOPOH NOTPEeHeCTLHIO
2A1,.

B. O6panuienne ABuxenns AOCTHFaercs He crporo. Ha.
HpHMep, HaYydAbLHbie TaCcTHHbB ABUIraJIUCh B Hanpaanenan X,

A
£ " N oL ™
0 LN G R W g i S
ty t, ¢
[
®ur 19,

a orpamennble yacTAuLt OyAyT HMeTh neboasmiNe nonepey-
HBE CKOPOCTH Uy, ¥, OHH OYAYT BO3BpalaTeCH K Haualy
B npefenax paccrofHuA 24v, ¥ 240 st OmwWnORY TeMm
Gonblne, yem Gonpine BpeMd fy.

B. Cuaosoe nose, B KOTOPOM JIBHKYTCH YaCTHIE, HE MO-
MetT OCTABATHCH COBEPUISHHO HE3aBHCHMBIM OT BDEMEHH.
Oso aonkno QaykryrposaTe (KAK B 3a/lave, paccMo-
TperHol B pasd. 6; oM. dur. 16). Dty daykryauun
AHILAWT TeopeMy JIHYBHAAS CHABL W paspymaior obpaTu-
MOCTR.

Boofime uaer o6paTUMOCTH B MeXaHMYECKOM JIBHKEHHH
npefcrapaseT co0of aniip MEUTY, ME JONYCKAIMYIO TOYHOH
NPOBEPKA U332 SKCAEDHMEHTaApE0IX CHIHOOK, KOTOPKE CTa-
HoBATCR Gonbule w HoAble (10 MepDe TOrQ, KaK spema obpa-
menas f, nocrenmenno yeeanuygsazerca. Jlawxe B Kaaccuue-
CKOR MeXaHHKe CTpeny BPEeMeHH HeJab3s o0paTHTE,
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Enuncreenuniit uasecTHBIN npHMep ofpalluenusi Obi Or-
KpuT T'aHoM ') cO COWHOBBIMH 3XO, NPOABIAIOMWHMHE ONUCAH-
Hbie 37ech HepTh!. Pe3kocTh 3X0 y6niBaeT TeM Gosbuie, ueM
Ooablie BpeMs obpamenna. O TouHOM oOpalleHHH H O
TOYHON 0OpaTHMOCTH He MOXCT OhiTb H peun.

9, HABNIQAEHHWE W UHTEPITPETAIINY

HanaraeMyo B HACTORUIEM Pa3jejie TOUKY 3PeHHA MOX-
HO CPaBHUTh C AMCKYCCHe#l Ha coctomBiuemcst B Bpucroiae
CHMNIO3HYMe, HAa KOTOpoM ¢uaocofpul u (H3uKy o6GMeHUBa-
AHCL B3rAsxamu no Bsonpocy «Habmwopenwe n mutepnpe-
taitis» 2). Teopusa poxpaercs M3 HHTEpIPETALUH IKCNepH-
MEHTOB, a Bcsa npofJeMa B HEIOM CBOIAMTCR K caelyloue-
My: Kak MHOro AoGaBlfeTci K SKCTepHMeHTaJbHbIM (akK-
TaM (M, CleJoBaTeNbHO, NOABEP2KEHO HeNpaBHALHOMY HC-
TOJIKOBAHHIO) H KaK MOXHO OTJWYHTb STH OJOAB HALIETO
BOOOGpaXKeHusa OT AelicTBureabHpix Haburogenun? Henbss
J BOOOILE HCKJAIOUMTL 9JIeMEHTH BOOOpaMeHus M CTpOro
NPUAEPAKHBATHCA TOJKH 3PEHUA, <«JAHUleHHON danTasun»,
KOTOpas oTcTaHBajsach B MpefllecTBYIOMHX pasfiesax?

My npusHaau B pasa. 7, UTO TEOPHR ecTb MojJ paboTh
BooGpaikenus, CTpoMBUlelicA BHAYasNe Ha OTAENBHBIX NIPO-
W3BONMDBHBIX AOTaAKaX; YXe [03XKe TEOPHIO CONOCTaBAAKT
¢ nHabatogeHueM. Ecau skcmepuMmeHTanbHble GakThl cOBHa-
I1al0T C TEOPETHYECKHMH NDEeIACKA3aHHAMH, TO STHM JA0Ka-
3bIBAETCH [OJIEAHOCTh TEOPHH, HO 3TO elife He O3HAYaeT, uTo
BCe TepBOHMAYa/JbHbie AOTaAKA (MJAH NOCTYJIaThl) BepHHI.
Muorue ucTopuyecKne AHCKYCCHM CJy¥ar MmpuMepoM obpart-
HOTO: ynpyras TeopMs CBeTa HOpeinosaraia CyliecTBOBa-
nie «3hupa» ¢ BecbMa CTpaHHMME cBolfictBamu. Ee 3ame-
HHJIa 3J€KTPOMArdHWTHas Teopns Makcsenna . (¢ apyrum,
HO Bce ellle CTPaHHBIM 3QHPOM), H, B KOHLE KOHLOB, 3GHD
6bl1 0TBEepPrHYT DHHIWTEHAOM Kak 6eccMbIc/IeRHas BhIAYMKA.
Ceflyac y Hac HMeeTcs KBAHTOBas TeopHs NOJIH, KOTOpad,

' Hahn E. L., Phys. Rev., 80, 580 (1950),

?) Observations and Interpretation. A Symposium of Philosophers
and Physicists, ed by Korner 8, Proc. of the Ninth Symposium of
the Colston Research Society held in the University of Bristol, Aca-
demic Press, N. Y., 1957.
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Pa3YMEETCH, COLEPKHT MHOrC HeHabAlNAeMLIX YePT ¥ elBa
JW  MOMET DacCMATPWBATBCA RAK 3AKOHUEHHAS TEODHA.
B avolt uenr nocaenoBaTenbHLIX NPeRPALieHHH SMTeMEHTHL
BooGpakenun OBUIH COBEDLIBHHO Da3HBIMH, HO cepa 5Kc-
NepUMENTa HOCTENEHHAD DACIHPHIACK.

Teopuw MOoXxHO ynopobuts reorpaduyeckoil kapre neil-
CTHHTEIBHOCTH: OHa He Raer Touyuoro {(correct} B noOJHOro
OnHCcaHHA Mupa. Mpl HAYHHaEM ¢ NJADTKOR KapThl, 3arteM
BUAOHIMEHAEN €€ ¢ YHETOM WIapoofpa3BocTH 3eMAH 4 Tak
HIar 84 [AroM COBEpPUIEHCTBYEM HAlE nNpeacTasienye, H5o
KOHUA 3TOA paboTn He CyllecTAYeT.

Ha kamjom sTame pasBHTHS TEOPHH HEKOTODBIE YHEHBIR
NORAralwT, 4TO HM  YNaJO0Ch AOKA3ATh €€ COBePLICHCTRO,
HCKJII04A10Uee  BCAKYK) BOIMOKHOCTb €€ BHACHIMEHEHHS.
FAvHCTBEHHOR, YTO B HX CHAAX JOK33&Th, TAK 3TQ TO, HUTO
TEOPHH 110CAen0BaTRABHO JIOTHYECKH TOCTPORHA K cOrja-
CYeTCa C SKCMePHMEHTANbHMMY JaHHLIMH B npejesax onpe-
Henernoll orpauuyernofl ofiactu. Ouedb CKoODO, OQHEKO,
OTKPBIBAOTCH HOBhle IMOHPHYECKHE (DAKThl, KOTOpHe Tpe-
GyioT noagoli nepegeixH TeOpuUi. ‘

[Tpeanmonaranocs, uTO KBBHTOBHIE TeOPHH NpeAcTa-
BAAOT coboll nocaelHee caopo '), HO CcCHYAC OHH He Cno-
cofHb 0OBACHUTE BCE YAWBHTENbHHIE CBOHCTBA HOBHIX He-
NABHO OTKPHITHIX YACTHH, He TOBOPR YXe o npobaemax
CTPOCHUS sifep.

Ha Bpucroneckom cumnosuyme J1. Posendennbn, pac-
eMorpes  (cTp. 41) OCHOBBLL KBAHTOBOH TEOPHH, H3JIOMHJ
KOTEHIATRHCKYIO TOYKY 3peHHA, O4eHb BJH3KYI K OOIIHM
nosHUAAM, KOTOpHIX npugepxusaiorcs M. Bopr u astop
wacroswed kuurd. 1. BoM 43 RPOTHRONONOXHOTO Jnareps
nLTAACH OnpaBAaTh TEOPHH, BeAYILHE HTPY ¢ nedabmonae-
MEIMI NepeMersbiMu, Cnopot Mex 1y 0OGeHMH rpynnaMH npo-
XOMHJH OYeRb OMUBJAEHHO, Bee 6BIM CONIacHH ¢ TeM, HTO
B ofnacty pasmepor wmedsme 10713 cx BoandHKaeT MHOrO
VEAHBHTE LHHX ABACHMHA, TEOpeTHHecKoe OODBACHEHHE KOTO-
pux — aene Oyayiwero. Ocoboro BHAMaHUA 3aCTyMHBaeT

'y IlpeMepon ToMy CAYMAT MHOMHE CHODH N0 MOBOAY HIBECTHORA
Teopers Hefimana na Bpectonmmcron cuMnoakyse (oM. crp. 33, 47, 140
B YROMUMABIHEXCA RAMH TPYASX HTOF0 CHMIOSHYME, BHUWECLLHNX DOR
peaaxuuel Képuepa},
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coofuienne Poseddreania cBoell HCKIOUHTEABHON ACHOCTLIO
H CTPEMJEHHEM COKPETHTL UHCAO HeonpelenseMblX NOCTy-
naron. ea coobwennn (Defepafanaa w 3yccMaHa) Kaca-
AUCH TEOPHHA H3IMEPeUHd B, NO-BHAUMOMY, 60 HHTEPECHD
¢ HO3HUHH JOTHUECKOTO OPMAJAHAMA, YeM ¢ TOUKH 3PeHud
peaspHbly SKCUePHMeHTOB., JlI0GOOBITHO OTMETHTh, WTO B
ITHX COODWEHUAX SKCMepUMERTAaNbHble OWUOKH NpaxkTHYe-
CKM HTHODHDPOBAJMCH; Neppoe cooGUieHHe B OCHOBHOM ORM-
pajroch na opMadrebii anaaus Hefimana, toria kak p1o-
poe cooluleHRe MOAMEPKHBALT DOJb WPEAHHTEPOBCKHR BOMH
i oDCYyMAaeT <KBAHTOBWE CKAUKH», BbIIBaHHble B3AUMO-
¢BSI3bI0 HAOMIONaeMOH CHCTEMB M H3MEPUTENDbHOH annapa-
Typul. Muorke M3 zamedanud, caeaaHEBIX B npouecce ob-
CYMOEHUA 3THX COOGLIeHKH, BRIVIRAAT BecbkMa HCKYCCTBEH-
HBIMM, [OTOMY 4YTO TPEHeOPEranT IKCHePUMEHTAILHBIMH
oumbraMu (PpoHOBHIM HIYyMOM) B HabROJeHHUEX, WIYMOM B
yerauTeasnx u 1. 4. CneusanuctaM no rteops nudopMauru
H3BECTHO 3HAYEHHE 3THX DAKTOPOB, KOTOPLIE MOYTH LEJHKOM
BRIIAAH H3 {101 3DEHHS YUACTHHKOB BPHCTOJBCKOTO CHM-
HO3HYMa.

Muoro apyrux BaHbX BOIPOCOB caenosazo 6o noCTa-
BATB 110 NOBOAY BPHCTOALCKOrO CHMNO3KHYMA B CBA3H € «Ha-
YUHLIM NPeACKASAHHEM>» H KBAHTOBOTEODETHHECKHM OnMCa-
EHeM, HO, NO-BUJAHMOMY, Takas AHCKYCCHH yBesa Obl Hac
CARMIKOM Jafieko oT Hamtefi raasuoft weau. Hacrosrensno

PEKOMEILAYEM UHTATENI0 H3YHHTL Hanboaee HHTepecHble €O-
oblienns, clenaHHLE HA 5TOM COBEILAHHH.

10, BAKNIOYEHHKE

Beiio 61 n0a€3HO KPATKO pPe3lOMHPOBATH H3ACKERHOE
B HacToflek ryiane.

A. Jxenepumentasonvie ouubru Heuslemnol, W AYMaTb
0 OecKOHEYHO (OJABINOH TOMHOCTH MIGGOTO U3MepeHHT He-
HAYYHO. DTO OrpaHHYCHKe NOABJASETCR VKe B KJACCHYECKHX
reopusax {M. Bopr) H TOYECG GOPMYyAHpPYETCH KBAHTOBBIMA
VCAOBHAMH W TeopHeH uHbopManmu (pasl 2).

B, B passenax 3—5 paccMOTPeHO HECKUJLKO DNPOCTBIX
ApuMepos W NOKA3aHbL HeonpefelIeHHOCTH PAasHOrO poja,
BCTpeualomHecd RaXe B KAACCHYBCKHX MOjle/sx,
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B. 21# ueusfexubvie OWHOKH JOJKHE BRAOYATLCH B
TEOPHID, DOCKOJBKY OHH €CTh CYWECTRENHAN YACTh HallHX
nosHanud 00 OKpyMawoileM MuDe. ITO Je/aeT Heaodmox-
noia  cTpocud JerepmuMusmM B HAYYHOM RPeACKa’aHHH.
Jlagiacopckuit AeMOR He cnocofed TpPOHIBOAUTH TOMHBEIX
H3MEDeHHH B TOMHO MpeAcKasuiBaTe Syayulee {pap.3u 7).
310 TO, WTO 6BIAC HA3BAHO HAMH TOUKOf 3peHHs, «/nNreH-
HOH (anTA3HI». ]

. EcrecrBennana  3BOAKOIAR CHCTEMB! COOTRETCTYBYET
yObiau unhopmayuy, 1. e. pocty s3uTponnu (pasa. 8). Anxa-
NOTHAHBIE HpofieMbl o0cyKAa Hch Ha DPUCTGABCKOM CHM-
no3HyMe.



IX

DYAHKAPE H HENLOCTATKH METOJA TAMHKABTOHA-AKOBH
B CAYYAE KJACCHYECKOR H KBAHTOBOR MEXAHHKH )

i. <HAYKA H THIIOTE3A» IIYAHKAPE

¥isBecTHEIX CTapHX aBTOPOB BCElla CTOHT DepeunThl-
gath. Ortkpoem wHury [Tvaukape (1902} «Hayka u runo-
teaa» H Ha#em ria VHI, B xotopoi asrop ofcyspaer
pupetesente «seprum». Ha crp. 158 ¢panuysckoro usaa-
uug (Ha crp. 12| anrswfickoro} Mu Haffiem oueHb JO6O-
nbTHYIO fpolaeMy, HaaaraeMylo caexyiomdM obpasom?),
«Ilo aeTepMunuCTCKON runoTese cocToArHe Boesel-
Hoft onpeflensieTcs ypespbldafino OoAbMIUM YHCIOM A
napaMeTpoB, KOTOpHE § HAS0BY Xg, Xz, ..., Xn. ECHH
M3BECTHBEI NPOHIBOJNLIE OT ITHX NapaMerpoB no Bpe-
MEHH, 8 TakAe JHaveHus ADAMETPOB 14d oaHOTO Kia-
KOoro-Hubyb MoMeHTa (BpeMeHK), TO MOXHO BHICHH-
TaTh 3SHAYEHHA MX JAAZ BCAKOrO MOMEHTa, npefilie-
CTBYIOIHEro WK pocaenyiomero. pyrHMu choBamy,
* HamY 7 NapaMeTpos YAOBJNETBOPRAT £ Anddepen-
HHAJLHLIM YPaBHEHHAM NepBoro nopajxa. AT ypasHe-
HHE HMEKT A - | RuTerpanos, He COAEpKaiUHK Bpe-
Menu: TaknM oGpaszowm, cymecTByeT n — 1 dyukimh or
Xy, X3, ..., Xn, COXPAHSICIIHX HEWIMEHHYIO BeJHYHHY.
[Mosromy rowops, 4T0 eCTh HEWTO, COXpaHAWILEe HEH3-
MEHHYIO BeJHYHHEY, Mbl BLICKA3bIBAEM INIPOCTYIO TABTONO-
ruo. Tpyawo 6o Gl Aaxe cKazaTb, KOTOPOMY H3 3THX
HHTErpaJioB MOMKHO NPAHALNEKATH UMA SHEPTHIY.

'} Haphcaso Ha ocHOBe CTaThu ABTOPA, BIEPBUe OnyLIUKOBAHHOIN
s xypHase Arch. Rafional Mech. Anafl, § (1}, 76 (1960).

Yy Poincaré H, La Science et 'Hypothése, Flammarion, Pa-
ris, 1902; A Ilyavrape, Hayka n» ruporesa, nepes, ¢ ¢pany
A. H. Bavunckoeo, H. M. u P. M. Coavcevessix, ¢ apeducadauesm npod.
H. A. Yxosa, M., 1904, crp. 147,
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[Tyankape cTaBUT 37ech HECKOABKO NTapajoKCalbHEIM
fHyTeM oueHp ray6okyio npobieMy. B nuuHOM fHCbMe MHe
{nexaOpe 1958 r.) lllpeaunrep nuwer:

29 nekabpa 1958 roja

«oporoit Bpuasaoan,

..brnaroaapio 3a Bamy HoByl0 KHHTY 71O TEOpHH
HHOpPMAaLHH, KOTopas HelaBHO BHINJA...

Sl cpasy e foctad ¢ HOJAKH 04eHp CTAPYK KHHTY
Ilyankape «Hayka ¥ runotesa» (elie U3 KHHMT MOero
oTia) ¥ npountan 8- rnasy «DHeprud H TepMoivHa-
MuKa». Jro yausarteasdol Ho MHe He Aymaered, yro
aBrop Gbl1 CTOJbL HAUBHBIM, Kak 3TO Kamercr., Bo-nep-
BHIX, cloBo «énergétiquer RonxHo OBLIO B TO BpeMd
B0 PpaHund 03HEY2Tb HEYTO COBCEM HHOE nO CpaBHe-
Huo ¢ «Energetik», nwobumbim Xohbkom QcTBanabaa
(npothe uero Gopo.acs Boasuman}. Ho, uro emnte yanpu-
tefbRee, [lyaHKape COBeplI€HHO CePbe3HO TOBOPHT O
«CH/1aX HA PACCTOAHNM», B YaCTHOCTH H O BeBepOBCKHX
CUN2X, 3aBHCALIMX OT ckopocth. IlyaHkape, HECOMHeH-
HO, 3Ha/l 0 MAaKCBENJOBCKOR TeOPHH, Mano Toro, Koe-
KT0 (ObiTo MOXeT, cjerka npeyBeJiHuyBasf) yTBEpX-
Aaet ecau He mpHopuTer [lyankape, To no KpaiHed
Mepe HaJHuue BaXKHOTO BKJaza Ao JfnurTefiHa B npo-
6eMbl CNENHANLHON TeOPHU OTHOCHTeJBHOCTH... B Ka-
KOH-TO MOMeHT A mojyMan, uto 3ta 8-1 fuapa Mora
ObiTh HanucaHa MHOTD paHblle, 4 NPEANOAONKHA, YTO
oHa 6bla BKJIOUEHA COCT2pHBIIHMCA YeNOBEKOM, KOTO-
pelfi HE 0 yeM yxXe He Oecrnckonsica. Ho aroro me mo-
xKeT ObiTh, H00 B 1902 r. Aupu ITyankape elte He 6bino
H 48 ner (yen, on ymep 10 ner cnyerd, B 1912 r.). Ye-
JIOBEK, TIOJHBIA CHJI, He cTana OB NMe4aTtaTh HHYEro Ta-
Koro, uto O6mno 6ui ZasneKo OT ero Torjalidux yGe-
XKaeruli, Moe enHHCTBeHHOE OGDLSICHEHMe CBONUTCA K
TOMY, yTo Flyankape OTHOCATCA K TeM, KTO NOMoraer
CROHM yRTATEAAM (fABHO YCBOMBUIMM YCTapeBliHe
Hjed) NPeOAONeBATh TPYAHOCTH, DOBACHAS KaK MOXHO
gpolile HOBefiline B3TVIAAW, B YACTHOCTH H TaKyio TOY-
Ky 3peuus. Ecan Hexoropas ¢QyHKUHA KOOpPAHHAT X
HMNYAbCOB 4BiAeTCA TNOCTOSHHON JaBHXKeHun (cKa-
weM, ), 1o nwbas byekuusa f{H) Takxke asAgerch
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NOCTOSAHHOR, ¥ MBI AOJKHB YKa3aTh HPHIHHY, IO KOTO-
poit raseiBaeM 3Hepruedl umesnno H, a ue mwofyio apy-
ryio f(H). Tlo avanoruy, B caysge ofHNHOH KaaccHye-
CKOHl MeXaHHKH KAK Pa3 CYINeCTBYET He 00RQ NOCTOSH-
Has asuxkenus, a (n—1}). Kaxag na Hux #BaseTCH
snepruel? Mam, cxopee, xakaa ¢yHKuus 3mix (n—1)
NOCTOARHKX? 5 BepIO, 4TO HABEPHNKA B TO BpeMf OblIA
OUeHB LeHHHE TOUKH IPeHHA, BOSMONKHO 3aCIYKHBAIO-
wre ofaymusanun eme H ceitvac. lun Belpaxenus
NPUHIHNA COXDANEHHS 3JHEPTHH Teneph MPHHATO ['OHO-
pUTB, 4TO CyMMa 3aTpavueHHOr0 Terlla M NOJYUEeHHOH
paboTh ang nepeBoga HEKOTOPOH CHCTEMB M8 COCTOR+
Hus § B cocromHHe 2 He 3aBHCHT OT NyTH, 1O KOTOPOMY
COBEPUWIAETCS TOT Nepexod. 370 aerke CKa3ats H Jjer-
Ko nodsate, Ho Mano k1o u3 Oogee MoJOAmMX atojeft
ACHO NpejcTaBaseT cebe, KaK TPYAHO HIMEPHUTE «¢c006-
IEHHOR TeII0» Ha GISAYIOUUY OAKH 32 APYTHM f10CHe-
AUBATEJALHBIX 3T4naX, JT0 OUeHb 3anyTauHag slHCTe-
MoNor#yecKas npobAeMa, OXBaThIBAKMas U3MepeHue
YASABHLIX TEJAOT DAAUYWHEIX TeX fIPH PAa3AHUHBIX TeM-
nepatypax {Max BeTpeTHsca ¢ nofoOHBIMH Bel(aMu B
cBoell «TeopHH TenAOTH®), U HepOXOMHMD CNPOCHTDL
cefn, BMAMM JH MB 3/0eCh B KOHILE KOHHOB TABTO-
aoruo #ad ke Heuro Goasuree. OaHaKo, 6uiTh MOXeT,
nepe/MCTHIBAA CTPAHMIMB, cneflylollde 3a 8- raaBoH,
v npulews k yGemjednio, wro A. IlyaEkape B CBOHX
DASMBILVIEHNAX NO NOBOAY (PHIHKH CTOHA HAMHOIO
BHIIlE YPOBHS cOBDeMeHHuX tpefopaHuli, remenn 370
caeyer U3 raask 8.
CepaeuHo npusercrsyio, Bcerjia Bam
3. tpedunzep».

Mol xorum ofcysuTe MOCTABAEHHYW NpofJeMy i CONO-
CTABATH ee ¢ OUeHb BaXuofi reopeMofl, oTKpuTofl [lyaugape
{1892—1899) e ero pafore no HeGecHod MexaHHKe, KOTO-
past COREPAKHT OTBET, HENOCPEICTBEHHO OTHOCHUIMACH K
sTolt npoGaeMe. JTO NPHBEAST HAC K AMCKYCCHH O Opelenax
TOUHOCTH. B KJaccHHecKoR Mexanuke # 06 ocHopax cTary-
CTHYECKOH mexaHHKH., [lyaHKape nepBoHauanpHO HaMepe-
Ba/iCH NPHMEHHTH 5TY TeopeMy K Hekoropol obmiel ¢rsu-
YeCKOR CHCTeMe, HO ero VTBepJcHke HABEDHAKA HE/b3d
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HPMMEHHTE K KBAHTOBAHHON CTPYKTY.PE, MOCKOJLKY OHa He
BK/AIOUeT KaKOH-1HGO BO3MOMHOCTH KBaHTOBBIX CKaMXOB.
Hcxops H3 3TOTO, MBI OrpaHuMyHMcA OOCYMIGHHEM KAQCCH
4ecKoU mexanuseckoll cucremet, PaccMoTpuM, Takum obpa-
30M, CAEIYIOLLYIO npodiemy.

BosbMem KOHCep8aTUBHyio Mexanudeckyrw cucremy Ges
pacceanus {0es TpeHun, {ies NACCHBHOrD CONPOTHRICHHUA)
u Oe3 perenepauun [Ge3 sHelIHero HCTCUBHKA 3Hepruy, 6e3
OTPHUATENLHOrO (aKTumHoro) conporusdedus] das raxod
MOQIEJH NErKO OTHICKATH NOTEHUHANBHYI0 ¥ KHHETHUECKYIO
3HEPTHIO W OTCIOAA NOAHYIC 3Hepruio, Bee npoSiemy xiac-
CHYECKOH MexaHyku OObIUHO HATAramTcs TAKEM cnocofioM,
Cam [lyankape npn obcymuaenus npobaembl HeBecHoll me-
XaHHKH He WCOBITHIBAJA KOJeSalMH 10 NOBOAY TOMD, Kak
ONHCATE MONHYIY 3HEPrHIO CHCTEMBL,

Umeercs N koopaudar xi, xs, ..., ¥y # N coorser-
CTBYIOIHX MMUYJIBCOB By, Pi, ..., Px. OHH UPEICTABARIOT
cololt # napamerpos [lyvangape, rie

n==2N. (X 1)

Haucabroe cocToanue CHCTEMBL NpU {=0 oupenenseres,
KOria Mbl 3ajaeMm . Haualbeble gHauedns 2N nmapaMerpos
(0}, ..., 2n(@), (0}, ..., px(0). MaTeMarur paccMa-
TPUBAET 9TU HAYAJBLHbIE IHAUEHHA KAK «JaHHBIe», a (QUIHK
cnpaluusaer: «Kem gaHHulers Ham Hy¥HO y3HaTbh, KaguM
00pa3oM ITH HadaNbHbie 3HAYCHHS H3MEPeHB, U YCTAHO-
BHTL TOWHOCTh, ¢ KOTOpOR OHH onpefeneHbl. ITC NPHBOIHT
K NMOMHOMY H3MEHEeHHIS TOYKH 3peHHd, ¥ 34ech Mol IPOLu-
THpyeM sameuyarue Apamapa: «Bompoc He B TOM, NpHBHO-
CHM JH MH OYCHL MaJble H3MEHEHHH B Havalbible yCHO-
BHS, 4 B TOM, He BbLI3CBYT JAH 3TH HeGOAbIUHE HAUAJBHHE
H3MEHEHHA B DeadwHoi npobieMe oueHs GOJABLIOFO H3IMEHE-
H4A B KOHeYHHIX peayapTatax», HMubiMu caopaMy, soupoc
KacaeTcs CTadHIBHOCTH TPaeKTOPHIL

Haunnasa ¢ momedra spemens =0, CuCTeMa LBHKETCR
N0 3AKOHaM MeXanHKH, 4TO TO3BOJIAET HaM BHIYHCAHTb KO-
opayHaTh X:{{) w uMmnyaece pi{f) B momenr £ Dtu 2N
BeHYHHLL ONPeleNsIOTCH TONLKO OJAROA nepeMentol { u
2N —-1 nocTosHMBIMH, XOTOpHle AOANKEH OnTh ONpefeiednl
HCXOJSl U3 HAYAABHBIX yCAOBUA. 3Ty 2N—] nocTosHHeX
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ABASIOTCH KNEPBBIMH HHTEIpaJaMu», paccMoTpeHHBIMA [ly-
aHKape B ero napafoKCanbHOM YTBEpKAECHHWH B KHHIE
«Hayka u runoresa».

2. BEJIMKAS TEOPEMA TIYAHKAPE B HEBECHOW MEXAHHKE

OrkpoeM nepsblli TOM yNOMHHaBIIeACA KHHTH CAMOTO
Myaukape (1892--1899) «Mcthodes nouvelles de la méca-
nique céleste» u npounrtaem ra. V, osarnasaensyw «Hecy-
WeCTBOBANUE OAHO3HAYHNX HATErpanoss, llesas raasa no-
cBRUleHAa OGCYKAGHMIO OZHOH caeaywllel dyHAaMeHTAdb-
HOH TeopeMEl.

Kanonuueckue ypaenenus nebecHotl mexanuxu He Go-
nyckaior (30 uCKAOUEHeM 0CODLIX CAYMALE, KOTOPLIE HYY-
HO oGcyduTe OTOCABHO) HUKAKOZO UHOZ0 OHAAWTUYECKO20
ROCTORHKOZO UKTEZPOAN, KPOMe UHTezpaiq 3xHepauul.

3ra Beauxan teopema ITyankape zaer oTBeT Ha nOCTAB-
JeHHYIO Belme 3alauy. HeTxo Aokasmisaerca, yto (n—1)
HHTErPaJaOB, npefBaputenbHo pedemnnix [lyanxape, ofaa-
L3HT COBepLIEHHO pazHbiMu csofictamu. [lonnas sueprud
npescrapiaseT cobol eAMHCTBEHHOC BHIDAMENHe, KOTopoe
XAPAKTEPUSYETCH ¢ MNOMOUIBIO <«xOpomo BeAviieR celsa»
(«well-behaved») matemaruuecxoit ¢yuxmuu, a Bce Apy-
Te TaK Ha3biBAEMBIE HHTEIPAMB HEJNL3A CYUTATD AHATH-
THMECKHMMH; OHH MOTYT Bectd cefid caMBiM HeoGulYHLIM 00-
DA30M, HMeTb Da3pbiBel ¥ He MOryT OuTh ynozolhaeHnt
sHeprun, Hurerpanm, npencTaBisiiOHe HMUYALC HAH MO«
MEHT HMOyabca (ecAH OHH CYMIRCTBYKOT), BKJAKMANOTCH B
Apyrae «ocobble caydan», paccmorpenssie [lyamkape.

Hanpumep, Ilyasgape npuMeHseT CBOIO TeopeMy K 34+
nave tpex Tea (1. I, crp. 253). Ecau npeanosoxkurs, uto
HeHTp MacC OCTaeTcs B NOKOS, TO CYLMECTBYIOT YeThipe Hgii-
CTBUTENIVABIX NEPBHIX HHTErpala, COOTBETCTBYIOLLHX MO-
MEHTY HMNVAbCA ¥ 3Heprud; Teopema [lyaukape noKashl-
BAET, 4TO HeAb3s O0HADYXKHTL HHKaKOro [DYroro «xopo-
o BeAyulero celidr NEPBOTO HHTErpana, ¥ TEM CAMKIM
KJAafieT KOHEN COTHAM Oe3YCHeilHRX NOMBITOK.

TMouemy Ilyauxape He 3axoren ynomaHyts of 3tofi ge-
AHKON Teopeme B ¢Boell nocheaned xuurer {paunya, R0X-
Ho OBTHL, 3aKnOvactes B toM, uto B «Hayke u runoveser
oH HMe] B BUAY PacCMOTPETh 3HAYHTEAbHO Goage oflwyw
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sajauy u noseledue Ni00oft NpOHIBOABHON PH3HUECKOH Ch-
cremul. Ho, Kak Mbl ¥XKe TOBOPHAM, €r0 yTBEPMILHHe Ha-
BepHMKa HE TOAATCH HAS KBAaHTOBOR TeoPHH M 3Ta 1po-
GieMa Zo/MXHA ObiTh OrpaHH4YeHa TOABKO KJACCHYECKOH Me-
XaHUKOH,

Hawa uesan COCTOHT B TOM, YTOOH! CONOCTABUTEL 3TY TEO-
peMy C nepBoHavaJbHEM yTBepXlenuem [lyausxape, Has
ITOFD MB AOC/XKHBI COCTABHTR KPATKYW CBOJKY OOLIMHBIX
METOA0B JHAJHTHUCCKON AHHaAMHKH. Mul XOTHM CAeAUSATH
GhaecTaulelt xuure o aToMHON MeXaHHKe, HanHcaHHofi Ma-
kcom Boprom, rie oueHs cTporo ofCyXaaloTCH KIACCHYE-
CKHE MeTONB NPUMEHHTENLHO K 3ajayaM «crapofi» KBaHTO-
BOH MexaHHKM, OCTOB TeODHH KOTOpol oum ofipazyiot').
© Orta Kawra sufipasa ewie u ¢ y¥ertoM AbonuTHOrO cTe-
yeHHH OOCTONTeALCTB: NOCIe OUYEHB YETKOre ofCYyXKAeHus
meroda TamuabToHa — HxoOR B npHMeHedus ero AJA pac-
yeTa BO3MYyUleHHoll chetemtl DopH paccmarpupaeT BeluKyIo
reopemy [lyasakape, HecOMHeHHO RpOTHBOpeuallyw <«00-
IMM» MEeTOAAM BO3MYLIeHAs DopHa W OrpaHHYHBZIOIYIO
MX 3AKOHHOCTL WCKAKMHTE/bHEME CAy4asMu, AJIA KOTOpHX
reopeMd HenpuMennma, DBopH K4k pas UHTHpYeT JBe
reopemul Bpyeca u Tlyanxape (ctp. 255—256 B pycckom
nepenote), O6e TeopeMbl cCHAAIOTCH Ha CXOAMMOCTb PANOB,
AasaeMbix TeopHeli soamymenns. Teopema Bpymca (1884)
yTBeDMI4eT, 4T0 TOUKH abCOMIOTHOR CXOZHMOCTH HAM pac-
X0JAMMOCTHY HMMeEIOT DaBHYIO IWIOTHOCThR. MeToauka rteopsu
BO3MYLIEHUA, C OJHOH CTOPOHBI, BBOJAHT HEBHASHTHUECKHO
QYHKLUA, ¢ APYroH — NpeAnoaaraer CBOACTBO AHAMHTHY-
HOCTH: OHa, TakuMm ofpa3oM, colep’KHT BHYTPCHHHE NPOTH-
Bopeuns. Teopema [lyanxape TakXe Cchl1aeTes Ha MeToAbl
TeopliH BOIMYI{eHHA B HeSecHOH MeXaHMEe, HO HAET Aadb-
me, teym teopema Bpynca. Bopu ynomuadaer 06 sTux cepbes-
HEIX TPYAHOCTAX, HO JaJjblie JTOTO He HAeT (OH, INo-BHAH-
MOMy, Bbl1 OYeHb 3aHAT B TO BpPeMA «MaTPHWHON MeXaHH-
Kofi», KOTOPYW paspalarnisan Bmecte ¢ [elizenbeprov).
Tem He meHee oH Ho6aBAseT HEKOTOpble WHTRPECHBIE BaMe-
yauun, «llo 37ofi NpuUuRHe, — UHWIET OH, ~— HAM He YAaJ0Ch

2 Born M, Vorlesungen fiber Atommechanik, collection «Struk-
tur der Maleries, Vol. 2, Springer, Berlin, 1923%; ecte s nepesone:
M Bops Jexuun no sromuol wexannke, 1. 1, Xaposon ~ Kuen, 1934,
a2, M. YPCC, 2005,
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A0 CHX NOp AOKa3aTh YCTOHYMBOCThH CHCTEMb Naser.. XoTd
B HaweMm npudarXeHHOM cnocobe BLIUMCJICHHHE MBI W He
HOAbAYEMCS CXOARIMEMACA, CTPOTC FOBOPA, PAAAMH, OAHAKO
3TOT Meroa B HeOeCHOM MexaHMKe CTai Oyedr pacnpocrpa-
HEHHBIM,,, Y3Ke W3 3TOr0 BHAHO, UTO TOKUM NYTEM He803-
MOMHO oBocHoBarb pakr abcoa0TROL ycroluusosTy aro-
maw'). HoGaBuM, 4TC 3TH NONYKIACCHYECKME METORGI CO-
BepUleHKO He FOAATCA A oydas aTOMa reJius,

Jns aTOMHRIX CTPYKTYp pemienne Optio naizeno Gnaro-
AAPH CO3AAHHI0 BOAHOBOA MeXaHWKH, KOTOPAs DAacCMAaTpH-
BAeT CTADYIO KBAHTOBYIO MEXAHHKY TOMbKO KaK nepsoe npu-
Gauxedye OTpPaHHYeHHOro 3HaueHHS. XOPOWIO H3BECTHLIA
merol B.B.K. ycranasnusaer CBA3L MemAy ofoumu mero-
AaMu, HO He FOAATCH Ans paspuisop [lyvaukape (cm. ra, X).

‘Brauase mbi HamoMHHM uuTaTensio QynRAaMeHTaNbHHE
METOAN KJdCCHYECKON MeXAHHKH AJs TOro, uTofn OH cyMe
YACHHTL sHayeuue Teopemhl [Tyauxape u paccMorpers orpa-
HHYBHHA, KOTOpHE OHa HaKAalbiBaeT Ha NPUMEHUMOCTb
KAACCUMECKUX METO/A0B.

3. METOI B AHAJIATHYECKON JHHAMWKH
A8 PASAEAMMbBIX NMEPEMEHHBIX

Kak yxa3wBajock 8 npelnjylileM pasjete, MbH OTCHl-
JMaeM uuTaTels K Keure Dopda Aas 3¥akomcTBa ¢ fera-
AAMH; 3Jeck Mbl OTPAHHUMMCA JIMIIE KPaTKOR OueHKo# of-
el cHryauur (ccbaxkn ua Bopua Oyayr ofosnauarecs
Gyksolt B).

Ecan Ml uMeeM ToabKk0 08HY nepemenngw {(N=1), 1o
AMeeTCH TOABKO OAWH NepBHIft HHTerDal, KoTophlfi Oyier
HENOCPERACTBEHHO Onpelefsts IHEPTUI0, TNOCKOIbKY

ON — 1= 1. : (1X.2)

flpu ycaosuu yerofiMusocTu NBHXKEHNE WMeeT NepHoiuye-
CERMH XApAKTED, YTO f03BOJIAET BBECTY YIVIOBYID NepeMei-
HYIO W, HEPUOLHUEeCKHMY (YHAKUHAMY KOTOPOH SBJAKTCSR H
x, # p (¢ nepuoiom 2n):

W = Vf ~f Wy, (1X.3)

[Mpupoct w 3a oJuH NEpHOA paBeH eAHHALE.

Y M, BopH, Jexusn no atomHofl Mexahnke, ToM I, XapbKop -
Kuer, 1934, crp. 266, — flpus. ped, M2, M.: YPCC. 2003,
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CooTpetcTsylOlUHA MMIYALC €CTh UepeMeHHAs AeHCTBHR
J = cj; pdx, {IX. 4)

BIATAR 34 NOJHHI NepHoA. JHePrus 3aBHCHT TOABKO OT J,
T. €,

E=E(J). (1X. 5)
YpapreHne AB4KEHHA JaeT
d oF
V=57 (1X.6)

Tle v— Kaaccmwiueckas uacrora. [lepemenuan nehcrsuas J
Gpiyia BLOpaHa NS KBAKTOBAHMA, R CTADAY KBaHTOBAam Me-
X4HHKA HCNOb3OBaja 1PeAnaoNKer’e, 410

J = nh, (X.7)
(rae n — Uenoe YHCAO) ¢ KBAHTOBOH YACTOTON
AE AE
quTﬁWl T. €. A= h. {¥X.8}

Cxonctso ypasdennh (IX.6) v (1X.8) cocramuno ocuosy
GopoBeKOTO ApuMyuna cooraetcTéus. C wpyrofi cTOpoHm,
GeL10 JIOK&3aHO, 4T0 AW000e MelJeHHOe H3IMEHEHHe KaKoro-
HuGyiAs napamerpa B QopMYNe 3IHEPIHH OCTaBHAO Oui f
{u, ciegoBatennuo, n) Oe3 uaMeneHus. ITo npuxytn adua-
barusecxod unsapuanrtnocru (B, ra. 1, §§ 1—12), xoro-
puifi npumensiercd Jo rex #op, NOKG 4ACTOTA He CTANeT
Pasrol HYIo.

314 QOPMYIILE MOMHO JIerke PaCnpOCTPAHHTL HA CAyqad
cTabuipnoll cuCTeME ¢ pasdesuMolduy NepeMesHHbiMU ),

W M Bopuw, rr I, nn 1417, Creayer wMers 5 BHAY, wra Dopy
[OAR3YETCR APYIHME pOOIHAMEHHsME, 3 dMEHSHD CHelYIOHiHME]

Aol Bops | Saecs
YacroTa vp &
Hepnoa Wy Ty
Uenoe ancao] 1 g
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3T0 KaK pas Tor cnyqaﬁ, KOorja He3aBUCHMEIC TIEpEMeHHBIC
X1, ..., ¥p MOXKHO BHOpaTh Tak, YTO BCAKAS napa X, Pk
MOAUHHAETCA OTHAENbHOMY YypaBHeHHIO ABHMeHHa u obaa-
NaeT NEePHOJNHYHOCTBIO ¢ YacTOTOR v, (nepHoX Tu=l/va).
Mu umeeM, kak u paHbute, ypasHeHusa ([X.3), (IX 4),
(IX.6) u (IX.7) (xaxknoe Gepercs ¢ HHAGKCOM k), a o6ias
SHEprHa 3ajaerca sMecto ypabuenus (1X.5) Bblpaxenuem

E=E(Jl, Jz, Ja, ey JN)’ (]X-g)

cojepxKalllnM ToALKO nepeMenuble peiicteua J. Takyio
YCTORUMBYIO CHCTEMY HasblBaloT muozonepuodudeckod. Ecan
MBl paccMaTpHBaeM HEKOTOPYIO BeJAHUWHY, AB/AIOLIYIOCR
dyHxuHel nepeMeHHbIX Xp, Pi, TO €€ MOXHO MpeACTABHTH
KaK (YHKLHIO YIVIOBBIX NTEPEMEHHEIX Wy, T. €. B BHIE

Fw, wy ..., @y)

Ona uMeer nepHol, pasHulfi | OTHOCHTEJNBLHO KaXIoH H3
nepeMedHbIX w,. CaMd 3TH NepeMeHHble ectb JHHeHHbIe
pyHxunn spemenn [ypasnenne (1X.3)], a dynkumo F mox-
HO pas/oXHTh B KparHole pansi Pypbe BHRA
F = Ceint (mw) — F Cetrit mvp+2ni mws),  (1X, 10)
m m

m m

rae m npeActasifeT cofoft pAL UEABIX uHcexr My, Ma, ...
ceoy My, a (Mw) uaM (Mv) — ckanapHble Npou3BeleHus

' (mw) = }k] myw,, (mv)= %} (V).

CHcTeMa OTHOCHTCA K H(:‘Gb[pOOfcaeﬂHblM, eCJIH He 8bl-
HoAKRAETCA COOTHOWEeHUe

(mv) =0, ‘ (1X. 11)

rjge #— Uedble Yuc.ia, B HNPOTHBHOM CJydYae OHA Hasbl-
naetcd suipoxdednod. B TakoM ciaydae YHCIO HE3aBHCH-
MBIX YIJIOBHIX MEpeMeHHbX yMeHbliaeTcs. Ecam y Hac
umeercst n ypasHendit (1X.11), To yHCA0 He3aBHCHMBIX Ya-
ctor paBHo N—n. CHcTeMa NOMHOCTBLIO BLIpOXKjaercs, KO-
ria ocTaeTCs TOJAbKO OAHA YIJIOBAasA MePeMeHHasdA W OfiHa
qactotra v. TakuM cayvaem, HanpHMep, ABAseTCA Caydaf
saauncos Kenvnepa uan duryp Jlaccaxy.
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Ycnosue nepnipompaensocrn (1X.11) npemerasasier co-
Go# cuabHoe orpaundeHne. OHO 03Hauaer, YTO BCE YACTOTHI
HECOH3MepHMBl ¥ 1A% HHX He CyLIeCTBYeT Hy/neBO# KOMGH-
Hauuu. C Apyrofl cTOponbl, MOXHO HalTH Taxue keasune-
puodot 1, Ilyankape, KoTOpbie YAOBAETBOPSIOT COOTHOWIE-
HHAM

=6 =Myt . .. =myTy+ey, (IX.12)

rfe fOrpeliHoCTH &, €2, ..., ey CKOAb YTOZHO Manu. Ecnu
Gul Bce e Oblid PAaBHN HYJIIO (IDH ONpefeseHHOM Bhibope my,
TO nNepuos t Obin Obl, meHACTBHTENBHO, OOWAM M cHcTeMa
651 MOJNHOCTBIO BBIPORHAAch, TaKk Kak ypasuenue (IX.12}
MOXHO Obli0 OBl HallHCATh B BHAE

ViV %, 1
T Ty vy

yto gaer (N — |) paunonajibHbiX COOTHOWEHHH MeXAy Ha-
YaNbHLIMU NepHOJAMH Vr.

B ctapoit KBaHTOBOH MexaHuKe NnepeMmeHHble aefcTus /,
COOTBETCTBYIOLHE YIAOBLIM NEepeMeHHHM @, KBAHTOBAJUCH
corvacko ypassennio (IX.7).[lepemennsie J 6binn aduada-
TUHECKUMU UNBAPUARTAMU TIDH AO60M MEeNJIEHHOM u3MeHe-
HHH nw06oro napamMerpa B 3THX YPAaBHEHHAX; NOKA HEsovi-
POMOEHAOCTL COXPARAECTCA U MeXAY 4acTOTaMH, MeJeHHO
MEHAIOUHMICA IPH H3MEHEHUH napaMeTpoB, He cobaiojaer-
cs cootuowenne (1X.11). 3T1o ycnoBHe HeBbIPOMIEHHOCTH
Hasnaraer €T10Ab CHAbHOEe OrpaHnYeHWe, YTO AeNAET UNEQ-
PUGHTHOCTE O4EHb DEOKUM CAHHAEM.

IIpuuuHa TOrQ, UTO BBEIPOXKIeHWE MOXKET BLI3bIBATHL 34-
TPYLHEHHA, 3aCNyXKHBAET TULATEALHOrD aHanusa. 3to Gyjer
cAeNaHO B CAelYIOWHX pasfenax. Tenepb e Mbl ofbsc-
HHM, KaxKHe TPYNHOCTH BO3HHKHYT B TOM CJyyae, Koria
nepeMeHHble pasfensiorcd He crporo. MameHenme Kakoro-
HUOYAbL MapaMeTpa CHCTeMbl MOXeT HapyLUHTb pasfeeline
¥, caelloBaTeNbHO, BBI3BATL TPYAHOCTH B TOYKAX BbipoXK-
HeHWA.

Moxer, 01HaKO, POU3ONTH TAK, 4TO H3MEHEHHE KAKOro-
HuOyIb napaMeTpa He YCTAHOBUT HHKAKOH B3aHMOCBH3IH
MeXAy pa3feleHHHIMH NepeMeHHMMH, COXPAaHHB NOJHYIO
He3aBUCUMOCTh UX ypaBHeHuH. Ecau 6wl 310 npouaowo, to
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caysafinoe supoXfende Goablie He Morndo Gu OuiTh npe-
[SMTCTBHEM.,

BosBpauiascs X HaUIMM YPaBHEHHRM C pasle]eHibiMy
NepeMeHHEIME, Mhi  OTMEYaeM, uTo CHCTEMa HMeeT
(2N — 1) wunrerpaaos, 1. e. N nepemenusix gehcreug Jy
(kotopule onpedendior sHepruw) u N -—1 pasHocred a3
{(@Wpo—Wio).

One  ABARIOTCA  NOCTOAHHBIMM, DACCMOTPeRHBIMH B
pasx, 1. Bonpoc o sHaueHHW KaXAOTG W3 HHUX B OTHeJnHO-
CTH U HX nobefeHuy B OGULGM PACCMATDHBAETCA HHAE,

4. HEPA3JEJUMBIE HEPEMEHHDIE,
METOJ TAMHJ/IbTOHA — HXOBH

B tom cayuae, korja nepeMeHsbie HeiL3n Pa3feNHTD,
331444 SHAYHTENBHO YCAOKHAETCH. MOXHD nOUMTATHCA
HafiTH HeKoTopoe (opMaJRHOE DellieHHe, OCHOBAHHOE HA
ypanuenunx Damuaerona — $IkoGu, wauw, nopu  menauuu
Ouith Gojiee DPAKTHYHBIME, NpuberHyTh K AnnpDOKCHMaUHM.

Mpl OrpaHMuMM Hally JUCKYCCHIO CJYHAeM prToduugelx
cucTem, KOTJa MacTHOA He MoXeT yATH B DeCKOHEedHOCTh.

Ypapuenus Iamuasrona — fkobn nospoadior Halitu yr-
JOBHE MepeMeHHble W, # COOTBETCTBYIOUHE flepeMeHHbIE
aeficreua Jp, KoTOpHe GOPMAABHO YIOBAETBOPAIOT YDaBHe-
HURM, OUeHb NOXOXHM Ha YpaBHeHus npeawjymlero pas-
zena. JTH nepeMeHHble YACTO HA3BIBAIOTCR NEepeMEeRHEMHU
Henoue, XapakTepHoh ueproff 3TOro Meroia aBAseTcs 70,
YTO OW BK/JIOY3EeT ¢KOHTAaKTHOE npeofpasopanfes BMECTD
srouennoro npeofipasosanus», Teopema [lyanxape, cdop-
MyAHpOBaRHAA B pa3ar. 2, wrpaer ocodyio poib Npu pac-
CMOTPEHUH TPYAHOCTeR 3To#t obwel Teopuu, Kaaccuye-
ekaM  MeToAoMm  amuasrona — Hkofu  noasayeres  Bopu
(B., §§ 5—8, 15), 2 a#aans noKasuBaeT, YTO BATPYAHEHHA
BOSHUKAKT BCErjA, KO3 BLIIOAHAETCH YCJI0BHE BhipoXKie-
st (IX. 11). D10 oaHayaer, uyro onpedesenue nepemeinmy
w H [ MOXET CHWECTBENHO H3MEHHThCHE B TOUKAX BbIPOK.
TeHHus,

Takoe orpaumuende Jerko oTOpaceBasoCk B 3afdade ¢
pasjleIHMLIMH TIePeMeHHRIMY, DOCKOABKY MeXAy pasiagy-
HEIMK NepeMenHbiMy He Owijo B3aumocBa3n. Ho nalo npu-
3RaTh, YTO TAKOR THN B3AUMOCBRIU BCe Xe b ofmeM
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CYWIeCTBYET ¥ 4TO cAyuafiHoe BHIPOXKACHHE ROJMHO BHIAbi-
BAaTh 38TPYLHEeHHS, '

Bo peskow cnywae, meron Namuawsrona — Hkobn Huko-
rag He AZBasl nyrell pemeHus npaKTHYeCKHX 3ajau. On
oyeHb nodesed Aiud o0WKX TeopeM W HIAIIHBIX paccyxae-
HEA, HO He 1A DaKTHNZCKOro PelleHud.

5. NOCHELOBATENBHBIE NPUBNMKEHWA

EAHHCTBEHHYIO BO3MOMHOCTh, HMEWYIOCH B HalueM
pacnopsKeHHN AA peUleHNs TOR WIH HHOH onpejerenxod
3ajgauu, co3naeT Mmerod nocaelosareavuoix npubauserud
(b., §§ 18, 34--35 w 40-—44), B stoM cayuae Hajo Ha-
YHHATb co cayyan puipoxaedus (B, § 18). [lpenaoaokum,
YTy y Hac HMEeTes HeBOIMYILEHHASN CHCTEMa ¢ SHepruef,
3afaHHON raMuIbToHNaHoM Hyp, H caaloe Bo3MyluerHe )H,
(A mManan sednuuaa), 1. e,

H = Hy-AH,. (IX. 14)

ITpeancaaraercs, 4To 3ajada yXKe pelleHA A4S HEBO3-
MYIICHHOI'C TaMHaAbTOHHaHA Hg H 4TO 370 peliedne MoXer
GpiTh YACTHYHO BbipoXAesrbiM. HeSoabuiorq BOIMYILEHHS
BuiBaeT AOCTATOYNO [AAN TOTO, ¥TOOH CHATH BHPOXKIeHHE,
Haznpumep, cuctema, Gyayun BRAuUane BHIDOMJEHHON 7 pas,
3aBHCHT ToAbKO OT {N —n)} YraosWX DepeMeHHbIX (¢M,
pasa. 3, ypassende [X. [1) ¥ uMeer MHOro JeHCTBHTEABHLIX
YaCTOT, HECMOTPA Ha TO YTO B B CAYHMANX UYACTOTH paBHL
uyaw. Koraa supoxiende yeTpaneHo, (N -—n) Havanpheix
YACTOT KIMEHARTCH NPONOPUHOHAJBHD A, B TO BpEMS Kak 2
HonoAHATeNbHEX dacToT npuolperaior Bebogpuive, HO OT-
AHNHBIE OT HYNA SHAYEHHUS NOPAIKA A

Beskan posMmylnamoitans dbyHkuuas My JonksHza B3auMo-
JeCTBOBATE C A BEIPOXKIEHHBIMH CTEReHsME ¢BOGOML! 1o-
pasHoMy, ¥ OTCIOMa BBITEKAaeT Pasd/iHyHblll BuGOp AAS 3THX
AononauTesibibix w A J nepemedusix, Otcioda Henocpexd-
CTBEHHO BHAHO, KAK TOYKA 8bIPONOeHuA CTAHOBHTCA TOUKnH
BOIMONCHBLY BHESANHDIX UIMENLHRUL 8 ONPeOLAeHUy Y2ADatx
REPEMERNLIX U NepemeHnblx dedcTauA.

PaccMOTpHM HEeKOTOPYIO HEBHPOXAEHHVIO CHCTEMY, Xa-
PAKTEDHIYEMYIO HEKOTOPBIM noaMylieHHeM AN, ¥ coorser-
CTBYIOUIHMH IepeMeHHbiMu @, J. Yumespmum Aajee i jo0
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HYS H CO3MAJHM BbIDONCACHHE. HakoHen, BBegeM eme
oaHo Boamyliesve A'H,, XoTopoe NPHBOAHT K APYIOMY Bbl-
Gopy YIJ0BEIX NMePeMeHHbX @’ H nepemedHHnlx peflersus 1,
IMeprowavaapkpte nepeMednsie J Obiid agualaTHYECKHMK
HHB2PHAHTAMH NPR MEANEHHOM H3MEHEHMM A npu A==0 y
HAC BHE3ANHO H3MEHHIOTCS BeAMUHHH f, a HOBRME NepeMeH-
Hele J' CTaHOBATCH anualaTHUECKMMH HHBADHAHTAMU MeX-
NeHHOrD HaMeHeHHus A’

XOpowlo H3BECTHHIM TPHMEPOM B ATOMHON TEOpHH #B-
JAeTCA aToM, BO3MYILeHHBA BEAYajNe MAPHATHBIM lOfAeM
(spdexr 3eemana, B, § 34), a sartem NEKTPHYECKHM TO-
anem (spderr Llrapxa, B., § 35}.

Jna Gonblled onpejefeHHOCTH BOSHEMEM CHCTEMY
ZBYMS CTeNEHsMH cBOBOALI, KOTOpbie B CAysde HEBOIMYy-
menHoft sagaun obnagant OLHOR ¥ TOR Me TACTOTOR ve.
3to moxer OuTb unce Kensepa, mns Koroporo r u 6
EME0T OARY M TY e 4acroTy vg. 10T Xe CaMBIA 3INJAHIC
MOXKHO H300pasuTh B KOODAHHATAX ¥, ¥, HMEWIIHX Ty Xe
CAMYI) 4acTOTy vp. [lepBoe Boamywesnwe hff; moxer pas-
AeA¥Ts r ¥ 0, coolutas UM MACTOTHl ¥, H Vg, HEHAMHOMO
OTHY3OUHECH OT vy PAa3HOCTh vy—vVg NpelcTasiiser cobol
Y3CTOTY, KOTOPasl PaBHA HYJAK B CJAyuae BHPOKISHUN, H
CTAROBHTCH HeroTopoll Manch BenuyuHOM nopsika A apH
Haaguue BoaMyumleHus. Bropwu Boamymiennesm A'H’ Momer
GuITb NMOJe, DASJHIHO JeRCTBYIOUICe B HANPABAGHUAX X 4 Y
1, CO3JLAI0NIEE YACTOTHE Vg 1 vy, B ofoux cayuasx nepemMen-
Hple JeACTBHA [NpPGCTC OTHICKATH, llpu npeofpas’oBaHuA
AH; — 3H| cywecrsysor

NeNPEPHIBHOCTE YACTOT ¥y, Vo> Vo>V, vy U
paspus nepeMenunx Aehersus J,, Jo=J,, Sy (1X.15)

Popmyan (IX.6) pas wactor BeerAa ocraloTes chpa-
BEANUBbLIMY, HECMOTPS HA P23DRIBHOCTL NEpeMeHHHX Jf:

_0H, aH, oFf,
=gy A G =t g
o0H
VB“;VQ"&_RWGI":
OH; O,

me\?g"i—ief?j;}'; Vyﬁ\?g}*‘i“k"g‘f;}". (Ix.lﬁ)
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Mnt B318 ynpollleHHylo 3aauy Aas -Toro, 4TOOH scHee
fl0Ka3ath, B Y€M COCTOMT cyThL Aena. [lpousBenem oboOile-
HHE H TIPELNONIOXHM BHpOXKIEHHE THNA

My — Mgy, =0, (1X.17)
rae my>0 0 me>0 cyTh Uenble YHCAa; OTCIOAA

=Mt B Ty=My,
T. €.

Wnterpan aefictsusi J npu BeIpOXKAEHHH CBA3aH ¢ HHTErpa»
Aamu Jy, J, 40 BHIPOXKAEHHA COOTHOWIEHHEM

1 1
J=§ ot ppdx) = di+ gz dn (X.18)
KOTOpO€ roBOPHT O pasphiBHOCTH J.

6. IPUBJAHXXEHUSA B CJYYAE HEBBIPOXJIEHHBIX CHUCTEM

PaccmorperHas Boille 3afava (GaKTHIECKH HOCHT 06-
wHi xapakrep. Koria mMbl HaynHaeM c HEKOTOPOH HEBbIpO-
KICHUOA CHCTEMH M H3MeHsieM, NYCTh JaXke O4YeHb MejJeR-
HO, KaxkoH-HHOYAbL NapaMeTp, TO MW Cpasy e npPoXoAHM
uepes MHOMECTBO BbIPOMKJEHHBIX cHTyauni. Hesbipoxden-
HOCTo TpeGyeT pAZa HecOM3MepHMBIX yacToT. Kak Mbl yxe
OTMeuaJy B pas3d. 3, aguabarHyecKaf HHBapHAHTHOCTbL ne-
peMeHHbIX JeHcTBHA BO3MOMHa TONBKO TOTOa, Korja Ha-
6s101aeTcs HEBLIDOXMAENHOCTL WJH COXDaHAETCH pa3sjienes
HUe [epeMeHHbIX, NMpefoTRpallalolliee BCAKYIO B3aHMOCBS3h
MeXIy pa3JHuHBIMH TpynnaMy nepeMmedHuix. B ofmiem cay-
yae Mbl He MOXeM NpeianoJaraTh NOAHOrQ pasieleHus, a
MaJiefiiliee BO3MYILEHHe YHHYTOXKAET BLIDOMIEHHOCTh, [0+
3TOMYy O€3HaJeXHO NHTAThCA ONpelelATh YIVIOBble nepes
MeRHble M TNepeMeHHble AefcrBus. KX MOXHO MeHATL B
KaXKJA0H TOUKe BLIPOMJIEHHH, a TaKHe TOYKH JexaTr Beckos
HeqHo 6aH3KO ApyT K Apyry. OO0 3Tofi CyWLeCTBEHHON TPYA-
HOCTH JIerkKo COCTaBHThL [pelcTaBlcHRe Ha ocHOBe obmeft
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auckyccun, xatpocanuoit Boprom (B, § 41). Ilyers y wac
HMEETCH MAMMJILTOHHAH BHAA

Hmﬁa+;ﬂ§+?u2}{2 2wy (I»Xu 19)

rie A--Manas BeaHuymHa, My eCcTh HeBO3MYWEHHLIA ra«
Muawtonuan, a H,, W, ... cyTs BoaMywlamue QyHKIUu.
Haa pemenus BBefeM OyHKUHIO npecOpasopaHus

SMSQ-}“A'SI"}—AQSQ ey {lx‘ g{}}

8 KOTOpoH nocheoBaTenbubie uMeHst Sy, S; HMEWOT, K2k
oxasmpaercn (B, crp. 290), obwyo dopmy

S, = @Eﬂﬁ%eﬂm (w%) (6ea nocronmuoro wacna)  (IX. 21)
m

B KOTOpO# (Mvg) M (MW) eCTh CKaaApuble NPOU3BELEHHS,
onpefeanemMiie w3 ypasuesua (1X.10), B 10 BpeMs kax go-
adduunedTs A, BRUHOARIOTCH u3 BOAMYyLaiommx dyuxuwf
Hy H, ... . Ecan cucrema msHauage He BbIDOXKiIEHE, TO
3HaMeHaTedb {Mwp) HEe MOXeT TOMAECTBeHHC DABHHTHCH
HYyJI0 H, Kag npedgnonaraer Dopu, pasiaoxeRue cxolHTes.
3ror cayuall He CTOABL MPOCT, NOCKOJBKY MHOFPHe 3HaMexa-
TeAH MOTYT APROIMMKATRCS K HYJIIO CKOJNb YTOAHO OJH3KD
(HAH, CKODEe, CKOJAb HE YIOAHO).

3TH Kpafide Malipte 3HAMCHATENH CHNOCOBHM clenaTh
cyMMy pacxoasiefics; Hano A00aBuTh, UTO Malclillee BO3-
Mylfesie MOMeT CASHaTh HEKOTOpbie NPOM3BENEeRHs (mv)
hakTHueCKH DaBUBIME HYIIO, & cyMMy S, — GeCKOHeUHOM.
Bosmyuenisie mepeMenusie AeficTeua J onpefeasiorcd die-
HaMu QYUKUMHM S H TeM caMbiM MOryr 00M31aTh HEKoTO-
PLIMH 0COGEHHOCTAMH H paspuiBHOCTAMY. HalTOTH # B 3TOM
¢Ay9ae HenpepuiBHM, JTa CHIVALUMA NOMOXKET HaM NOHHTH
TORHLIH cMuiC/ Beauko# Teopemut Ilyankape.

Buiwe npefnonaranock, IO BwpMKAEHHe WM HEBHPO-
HACHUE HEeNOCPeACTBERHO ONpefessteTcs HPHPOAOH raMHIb-
TOHHAHA. HAnoMHUM, UTO HQeQAbNBIE HCADEHR ABHMEHUH
TaK¥Ke HIpaioT pemalomWlylo poas, Hanpumep, dacrota du-
3UYECKOrO MAATHEXA ecTh QYHKUES aMUNUTYAH; eCIH Y
Hat uMeeTcd MarTaHk, KonmeSumoutnfics nolj fedcrBHeM He-
AHHEARBIX BO3IBPAMIAIINHX CHA, DazAWYHbLIX B Hanpasie-
HHAX X H g, TO, KaK JIEFKO yOeAnTwed, 4acTOTH vy H vy
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MOMHO CASTATb COM3MEDHMBIMU WJIH HECOMIMEPHMbIMU My-
TeM OYEHp HEBOMBIIOrO WHAMEHEHHN HAUAJLHLIX YCIOBUH.
Caenopatensdo, HauyadbHble YCIOBHR TakKe O0pefleqsior
BHpOXKdeHue. DTOT MOMEHT MMeeT 3Ha¥eHHe AAY ladbHeld-
el AHCKYCCHH,

7. EIRE PA3 O BEJMKOM TEOPEME NYAHKAPE

Ham cefivac npeacToHT BepHYTLCH K BeliHKoH Teopeme
[Tyauxape, Ha KOTOPYID MBI CCHAAANCH B padia. 2 Gea Twma-
TENbHOTO Aalaan3a ee cMvbicaa »w 3xavedud, Baxdocrs yroft
TeOpeMsl XOPOINO OHHMAIOT acTpOHOMH, 4 MATEMATHRH H
$u3UKE 4acTO He obpallaT Ha Hee JOAMHMOre BHUMEHEA,
IIpumenenne ee 3aBOAHT OueHb AAfeKO H PAIPYUIAET MEHO-
rue HeH B KiaccHyeckol Mexanuke. PaspacEus cHavanaa
Tounywe opmyanposky [lyaugape. On paccmarpupaer he-
KYH MEXAHHUYECKYIO CHCTEMY, NOAUMHAICULYIOCA KAHOHHYE-
CKMM YPABHEHHAM

ax; — OF 6}'; . aF
ey B oA T ox; ' (1X.22)
FAE Xi, «ouy XLiy »0xys En CYTH TEDEMEHHBIE ¥y, ..., Y -

e ey Yx — COOTBETCTBYIOIHEE HMNYALCH, a F (X, y;) — noa-
Hax sHeprus cHevemu, Ilyamkape pacematpuBan ocobylio
3aiauy, sagauy Tpex Ten B HeOeCHOH MEXAHWKe, H MpeAno-
Jarad, 4To SHEPTHio F MOMHO PA3NOKHTL B CTENEHHOH pal
10 HEKOTOPOMY NapaMeIpy B

F == Fob 0F -+ p2Fy 4 ... (1X.23)

IDTO THIHUHBI CAYYal BOSMYLIEHHRA, a |, BXoAsliee B ypaBb-
vHeuie (X, 23), cooTBercTBYCT A B HANIeM OpeABIAYLIEM
ypaBrennu (1X.19), nockoaeXy ® fI, uw F ¢yTs nonxas
sueprus, ¥ Tlyankape Toipko BHOOD HepPeMEHHBIX X;, ¥:
NPORIBONKTLH HHAYeE.

B cayvae geposMylWieHHON 3ajlayy npennojaraeTca, uTo
Fo 3asucHT 0T N mepeMeHHBIX X;, HO HE BABHCHT OT nepe-
MeHnbX yq. Bosmymawmue ¢yaxkuun Fy, Fa, ... 38BHCHT
N 0T X3, ¥ 0T % K TOMY e 3ajava B LEJOM ABJISETCHA
MHOronepuojueckol (cJe1oBatensno, yerofiuueol). Hume
NOKE32H0, NOYEMY ITO TaK M eCTh B JAeHCTBHTENLHOCTH,
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Mexansuueckne ypasBuenns (IX.22) aawor 5 cayvae He-
BO3MYULeHHON 327844

X;==X;5 (MOCTOSHHME) H ff; == — -§§; bty (X, 24)

a HavyaZsHbie KoopaunatTs cucremst ([Tyazxape, loc, cit.,
cTp. 22—32) ectb MuOronepHoAuvecKue DYyHKUHY nepemeH-
Heix yi. CaegoBaTessHo, nepeMelsnle y; (MMNYNLCHHE ne-
peMeHHble}) HIpalT TEKYI0 Xe DOJbL, KaK paHee paccMart-
pHBaBIIHECH YIVIOBblE NEPEMCHHbie Wy, a NepeMeHHue X
JaMeHAIOT NepeMeHtble AedcTeus, B KoHlUe KOHUOB CHTYA-
UHS MOAyYaeTcs TOWHO AHANOTHYROM MpeAslIyUIeMy ¢y«
4210, ¢ NPOCTOH 3aMeHON NEPEMEHHBIX H HMAYJLCOB, a Ta-
Kas 3aMeHd, KaK H3BECTHO, HHKAKUX NOCnescTeu# 3a co-
6ol ne Baever.

Cunras, 410 y; opeicrasasier colofi HeKOTOPYKR YIJO-
BYKY NEepEeMEHHYIO @, Mbl BUJIUM, UTO

A (1X. 25)

AaeT cooTReTCTAYIONY0 vacrory. (B rpakrtosxax bopHa #
IMyaukape MHOMHUTead 271 HCHONL3YIOTCA NO-PA3SHOMY, HO
B 3T0 HUKAKOH pOJM He urpaer B A4AHHOM cayuae.)

D10 MHOTONEPHOAHYECKaA CHCTeMa 110 OTHOUISHHIO K ne-
pEMEHHBIM §;, YTO SEPHO K N0 CTHOUICHWIO X BO3MYLLAIOIMMM
YieHam Fy, Fs.

Hexoas u3 arux npexnosaoxenu#t, [lyaHxkape pasbsice
HACT TOYHLIH CMbICH CROEH TEOpEMDL,

IMyeTh ¢ ecTh aHANATHYECKad M OAHO3HAUYAR (DYHKLHUA
X, Y W |, TEPHORHYECKAH OTHOCHTETLHO Q(EPEMEHHbIX ¢
[Tpeanonoxum Aanee, yTo 5Ta GYHKUUH @ eCTh AHAJWTH-
yecKas H OaHO3IHAauNag dyHKUMA A48 BCeX 3HaveHHH nepe-
MEHHBIX & NPH HeGONblINX SHAUEHHAX p W JJd8 TNepeMeH-
HBX X, 3aKAIOUEHHRX B onpefetenHos obaactu D, Tipu ra-
KHX YCHOBUSX GYHKUHIO ¢ MOMHO P&3JOMUTL B DAJ

@ == Py =+ U@y + Blpy i ... (1X. 26}

¢ DYHKUHAMH Qu, @1, @2,..., 00HOBHEYHLIMH OTHOCHTEIBHD
X, § ¥ TepHONHUYeCKHMH OTHOCHTENbHO §. 3a ucKAMeHueM
HeKoTOpOIX 0cO0BIX caysaes, yreepakaaer [lyanxape, xo-
Topeie OyOYT PaccMOTPenbi nOIOHee, TAKAR (QyHKUUR e
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moxceT Buoire uMTezpasom cucremsl  ypasHerwud (1X. 22)
Toasvko noanas unepeus F obradaer Takumu c80UCT8AMU.

JTa TeopeMa AegaeT HEJleHCTBHTENLHOH CHCTEMY MpH-
Gauxennlt, pa3paboTaHHylo DopHom, KOTOpBIH DLITAnCs
Halti passoxenue tuna (I1X.26) nus cBOHX mepeMeHHbIX
neficteus J B BO3MyLleHHOft npofneMe nocpeACTBOM Me-
noJp3onanua ¢yHKUHH npeobpaszosanda S, pasnaraeMoi
TakuM ke obpazom. U S, n J ne Moryr OulTe aHadutHye-
CKHMH QYHKUMSMH ¢ XOpOWHM foBeJeHKHeM. 3TO OueHb
BaXHOe caeiacTBHe Teopemsl [lyauxape.

Mbl He cofupaeMcs NMOBTOPATL 37eCh BO BCeX JdeTadanx
fokasatensctBo [lyaukape, nondepxHeM JWLIb HECKOJABKO
BaXHbIX MOMEHTOB, IIOCKOJIbKY OHH YeTKO YKa3blBalT Ha
TO, UTO Bce 3aTPYIHeHUR HCXONAT U3 TOUCK BbLLPOMOEHUSA,
KOTOpPble CO3A40T TPYAHOCTH H B aHaause Bopua. 3ta cra-
pas reopema Tlyaskape iOKasbiBaeT, 4TO Bce NOZOGHHIE
3aTpyAHEHUA HocAT ropasno GoJsee cephesHblit XapakTep,
YEM 3ITO NPEACTABJAAIOCh, W YTO OHM CO3JANT MOUTH He-
peoJo/HMbie [IPeMATCTBHSA.

8. POJIb YCJIOBUF BBIPOXXIAEHHS B TEOPEME ITYAHKAPE

PykoBoadilefl HHTbIO B aHaau3e IlyaHkape cay¥ur pac-
CMOTpeHHe I0BeJeHH (YHKUMM ¢ B TOYKAX BHIPOXKIEHUA
Ha KaxJol CTaJHM ANNPOKCHMAUMH. IDTH TOUKM Onpefe-
Aswores no ypasHenno (1X.25) ycaoBusimu

Yom ;ﬂi‘; = ¥y, =0, (1X, 27

rge m; — leable gucaa. [lyaHxkape orMedaetr, uTo jobast
o61acTh x;, AaMe caMas MaJeHbKAf, KAKYIO TGAbKO MOK-
HO cefe npeacTaBuUTh, Bcerna cofepHT OeCKOHEUYHOEe MHO-
ECTBO TAKHX TOUeK cousMcpHMocTd (AW BbIPOMXKASHHKA;
¢M., Hanpamep, Fyaukape, ctp. 239).

Boamywawowas ¢yHkuus Fy pas3jaracrcss B KpaTHble
paasl @ypee (Tyankape, crp. 236--238) Biuna

= 3 Bt iy, (IX. 28)
yTO aHasoruuHo HaweMmy ypaBHewuio ([X.10}. B olwem

C.I'[yllae 8031\1}'111810111355 qjy}-{}{u[/[ﬂ F1 MOMKeT (‘DJE‘{))Ka?b B
adavenua B,,. Toraa, Kak [DoOKa3blBdeT JOKA3ATEILCTED,
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s

PYRKIHA @ He MuMeT cyilecTBoBaATh. Koria HEZoTOpLie H3
koadduientos B CTAHOBATCH PABHBIMA BV, DALCMDIPC.
Hite nposoxsr wuade ([lyauxape, crp. 240--243), notouy
470 BO3HHKAE! BO3IMOMHOCTL CeKYAARHOTO BOIMYLITHHY.
Hns aafaq onpeleeHRNX KaTeTOpHA BLe ke MOXMHO J0KE
3aTh BeAnKyo TeopeMy [lyankape, HO ZAs ApVrofl ux rpvii-
nbl ROABJIRKETCH BO3MONKHOLTH HAHTH HEKOTNROE OTPAHIHEH-
HOE 4YHCJAQ XOpowo ¢e0s BeAYLIHX JIensbix HHTerpasde 8
aonoaHedde K HuTerpaay sueprui. Q6 six HOKIOUHIETh-
HBX cavuaax rosopua Ilyawkape, u3jarag cBO TeopeMy.
ITH HOKAQUUTEIbHBE CIVYEH TPaKTHYSCKH COOTBETCTBYIOT
3a/layanM, A8 KOTORBIX MOMHD pa’leniTh OTPaHHUCIIIOS
qHCAC TTepeMeNHbiX,

THOHYHBIM TIPHMEDON CAYXKAT 3aldda coXpaHedus o00-
[IEro WMOYALCEZ HAH MOMEHTA HMRYALCA.

B saMeuareapuofl kuure Ilvaukape MoKH0 0GHEDYKITH
MHOKECTBO JADYrHX HHTEDECHBIX 3aMeuanull, NpHMEeHHMbIX
He TOAbKO K HeGerHol MeXaHuke, HO ¥ K oOIEM Mexdannde-
cKxM npobBieMaM. B rpetnem tome (ra. 28—3i) {lvaukape
HEXOZNT Aepuoduneckue pewienus 8ropozo poda, KoTepsie
COOTBETCTAYIOT ADYIOMY CAVYAI0 BHPOKISHHA: OLHN TPAEK-
TopHH 00J3Hal0T HEKOTOPHM NEpHoloM 7, Torda Kak Apy-
e TPaeKTOPHR, CYeHb BAHAEKHE K UEeRBBIM, 8000lle MOLyT
i He ObITh NEPUOANYEIKAMH Hau ofigaiaTe ropasao Hoibs
WHM MEPHOIOM AT, KPATHEM HauaaeHOMy nepuoay 1. [lpu-
MEP TAKEY YCAOBHE MOMXHO YCMOTPETh R 3A134e BLIpOXKIe-
HHA, Bbipamaemol ypasuennsimp (JX A7) u {IX.18}.

B saraiouenue 3THX JBYX PasIe OB Halo CKasaTh, yTo
pynaamMenTalLuble CBOHCTRA, packputhle [lyankape 8 ero
BEAHKOH TeODeMe, ROPOKAAIOTCH VCIOBHAMH BEIPOMKIEHHH,
KOFJ8 TAMMABTOAMaH OfYCIOBAMBAET B3AHMUCBA3L MENILY
PA3HYHBIMHY PANEMH HepeMEHHBIX.

9 YCJIOBHYH BRIPONKIEHHA 11 BOSMOXHOCTE
HAXOMAEHIA @VHKLME NMPEOBPAZOBAHIIH
FAMIIABTOHA--HKOBH

Mpl cefiuze obofuidy BPe W IVIUe ZRMETARNT 1 0K~
OV, 410 B ofUlew edveae GYeHB TDIIHD LTH LAMe Lo
MIAIQ A0AVEITE cavy fuaruTio apestpasobanun Dasitie-
1odr - AroGs Tokuges, 4vg wmelol Faviviptong — Huon
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OueHb XOPOIIO TMOAXOAHT AJR Pa3feiHMbIX (epeMeHHBX,
HO o0piwHO HE MpHTOASH, ROrda nepeMetibie He pazaes
asuoted,

HauneM <o Cleaylolinx QOpMyNa, KOTOPHE MOTYT CYH«
TaThCsi KAK ONpefedeHde Gydriuu npeobpasosanua S'!'),
BXoanues B ypasbende (1X.20}:

45 . o\ as _
3g, — Pw OTCONE ds“’“z"é"i;d‘?k”‘izpk dg,. (1X.29)

Mg, Takum 00pa3oM, MOKEM HamHCATh, YTO

4y Tn x
I'd - » L]

S= | ppdgy= | prqadt= } 2E e dt. (1X.30)
Tpo Txo D)

Kuneruueckan sHeprin £, o6o3nadaercs 8 nawef
kiure wepes T. Murerpaa Gepercs no ecrecTBenHOR Tpaek-
TOpHH, HAYIIERA OT Ha4anbHOH TOYKH ¢y B MOMeHT [=0 Jo
KOHEYHOR TOUKM g, B MOMEHT BpeMeun [ IToT HHTErpast
NOMHOCTBIO ONpeReAsercs, KOTAa WMBl HaXOAMM HOJHYIO
sHepruw E paccmatpusaemoli cucremul; 3ugy E 4 3agaBaf
npaoXKenue ¢, (f) B MoMeHT BpemeHdu {, Mul HaldeM ¥ no-
TeuuHaavHyo sHepruro V(gx), a passocts E—V aaer
Evug. Ona B cBCIO oMepenb ONpeleffinT CKOPOCTh BAOIL
rpaekTopun, OGuiee Bpemu, HeoOXOAHMOE AAR TPOXOXKAE-
HHA OT Gug AO §a, HET HeDGXOLHMOCTH ONPEALAATEH OTA&Mb-
Ho, Janbneliiufi ayanns cM, B KHHIe aBTOpa o TeH3Opax,

Mbl X0TUM paceMOTpeThb YCToRYMBYK cucTeMy, B EOTO-
polt HH OHA YACTHUA He YXOMHT B OeCKOHEYHOCTh; TAKaA
¢cucTeMa 6VAeT MHoronepHodHueckofl He3 cexyaapHOro uie-
Ha. Tem camuM Mb npednoideaem HeKOTOPOe MHOIOMEpHD-
NAYECKDE PellieHHe, B KOTOROM Bre BelMuuHm (Hanpemep,
Ewun) MOXHO paznoXuTh B KparHbie paast Pypbe Buia
{(IX. 10}, 1. e.

Erpa== 3 gezsm{mvwm {mwy) (0X. 31}

Y B wumre Dpuaniossa «TeHaopht B MEXaueke B TEODHH ynp}!-
rocris {1938, 1964) dyuxuMa npeobpasosakins gfioaHavdercs depea F,
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Uurerpupopanue ypaswenun (IX. 30} npaer!) Ham

C
S=2 2 W gimit (mv)+ 2l (mwy), (IX. 32)

Bonpoc coctodT ceituac B TOM, 470 npousodder, kozda
aHaMeraTest (Mv) CTaner pasrsim My (TIOTHOE 86iposic-
denue) KA Ja)e RPOCTO CTAHET OYeHb MAJHIM (CKOMb
YroZHO MaJ/ibiM — APHOAHMeHHOE BHIDOXKALHHE) ?

Cpasy Ke HCHO, UTO TaKME YCJOBHA KPUTHUHBL H MOryT
03HaYaTh PACXOAMMOCTE KpaTHbX pajoB Pypee H, ClIel0-
BaTe/AbHO, HEBO3MOMKHOCTL nocrpoedus ¢yHkiuH S. Mal
LOMKHE 3[Jech PaccMOTpeTb JABA PasaH4HbIX CAydYasd: Cay-
Yai pasAeIMMBIX H HepazfleIMMLIX MepeMeHHBIX.

B Tom cayuae, Korfla nepemexHole MOMKO pasdeiuts,
B3aHMOCBA3b MEXJIy nepeMeHHOH ¢y W NepeMeHHOH ¢y moJ-
HOCTLI) OTCyTCTBYeT. HH B KHHeTHuecKo#, HH B IQTeHUHA/b-
HOH 3SHEePrHH He CYLIeCTBYeT AepeceKqioujuxca HAeHOs.
[ToatoMy He AOMKHO OLITh MEpeceKaloUlHAcs YIeHOB B pas-
aoxenun Pypoe (IX.31}) u npuunusownx OecnoKOHCTBO
yaeHoB B ypaeHenun ([X. 32), T e

S=38(qd+S:(q)+ .. +Splg)+ ... +5:(9)+
+§ nyfy  (1X.33)

rie n CyThb LeJble Yncaa.
dyuxuua npeobpasopaHus NpeAcTaeadger coboli CyMMy
otlenbHbIX  QYHKUMA Kaxaok nepemeHHoOH, a (QyHKHHR
Su(gx) onpedensiercs TOAbKO MoayJaem J, mo ToH IpocToif
MPHYMHE, YTO Mbl MOXeM BOCNOJB30OBATHCH TPOH3BONbLHOM
TpaekTopHefi, [AealolleRd m, NeTelb (KaxIyl ¢ qacTOTod
Vi) OT HAYaAbHOrO MOMOXKEHHA ¢yp A0 KOHEUHOro nOJIOMe-
HHA Gy, Beaxylo ¢ynkumio S MOMHO OTHAeNbHO PA3JNOKHTL
B pag Pypoe .
§=3 (2 CAMmpat+Imimyy | nk‘]k)' (1X. 34)

[ my iy

1}, Onpenenum TOuHee paszHHEY Mexay ypasHenuamum (1X.24) n
(IX.32). ¥panrenue (1X.24) copepHT «HeBOAMYIEHHHEy YACTOTH Vo
COOTRETCTBYIOLIHE FaMuibToHHAHY My Ypasuenue me (IX.32) umeer
AeN0 ¢ KOHEUHHIMH YacTOTaMH v, COOTBETCTRYIOWIMMH 347aye, KOTOpas
NOAYMHSETCA TONHOMY TaMHIALTOHHAHY F, BKMOYAOWEMY M Tak HasH-
BaeMule BO3MYIleHHs. JJim aH&JHIA MOMHO BOCTOJbA0OBATBCA TOH H3
9THX ABYX POpMYJ, KOTopas GRAaKeTCR yLofHee.
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B KOTOpPOM Cpasy Xe o0HapyXHBaeTcs OTCYyTCTBHE wieHa,
COfle P aLLETro

(mv) ¢ = (2 mpvp) £,

3agaya MoxeT ObiTh M HeJHHeHHOH B cAyyae Kaxaoro
OTAENLHOIO MePEeMEeHHOro, HO Nepecekamliuecs 4jaeHbl HC-
kiarovarores., Kak ormevanocs B pasa. 3, obwmas sHeprua
ecTe PyHkuua Jp nepemeHAnX ge#cTua [ypasrenne (1X. 9}]
KOTOpBlE CAMH N0 ce6e ABJAAITCA AHAJHTHUCCKUMH.

B rom caywae, xoeda nepemennvie Heav3dn pazdesurs,
CHTYalUHfi TMOAHOCTLIO MeHsercs, Teopema Ilyankape no-
Ka3uiBaeT, 4ro B Haubo/ee oblleM cayuyae BEJHUHHHE J,
He Mo2yT ObiTb aQHaAUTU4ecKUMu, A HAmMa Gopmyaa
(IX. 32) nokasuiBaer, uro @yskyus S pacxodurcs. Meron
TamunbrTona — fkoGH CTAHOBHTCH HENPHrofHbiM. JTO Ha-
6aofaeTcs B TOM cJy4dae, KOrja Mbl He gefaeM HHKaKoro
CNEUHA/IBHOTO MPEANOJOXKEHHS OTHOCHTENBHO TIaMHJIbTO-
HHAHA.

Mtuorxe aBTopul, B ToM unciae M. Bopu u JI. Bpuaaioss
B NpeXHHX cBoux pabortax, He obpawiasy BHHMaKH{ Ha
HeaHa JMTHYHOCTH nepeMeHHHX Ae#cTua J B ofiem cay-
yae u IPEAfioJIaTadH, YTO BCe Ke MOXHO Hanucats op-
myay tuna (IX.9), 3azaBas 3Hepruio Kkak ¢GyHKUMIO nepe-
MenHuiX /. Bbeao 6ul, 0QHAaKo, coBepuieHHO GeCcMblc/aeHHo
HajeAThcd NOJAYHHTH Xopoeilo cebs BeAylliee BhipaXKeHHe
AMR 3HEPTHH KaK (YHKUHH HeaHaJHTHYeCKUX Beauuun J.
ITOT METOA B LEeJ10M OPOCTO He TFOAHTCH A PEIleHH:
Goavieff yacTd oOUIHX 3ajay, KOTAa OorpaHHYeHHst Ha Be-
auunny kKoagppuurentor C,, He HaK/IaJLIBARTCH.

10. HABPOCOK AHMCKYCCHH O BO3IMOMXHOCTHX
CXOOUMMOCTH B CJIVUAE HEPA3JEJHUMbBIX TEPEMEHHDBIX

Kak MB yxe oTMeuanu, Meron [amuawnrona — HKoGu
HleadbHO XOPOII B cayyae pa3/lefiHMbIX DNEpeMeHHLIX, HO
He rofutcsi B o0lleM cyyvae Hepas3feqHMbIX NepeMeHHBIX,
e ToyHas rpalb Mex/Jy 3THMH ABYMA KpalHHMH cJay-
yasMH? MoOxKHO Hakti npobJseMbl «npubauXKeHHOro pasie-
JNeHHA», IS KOTOPLIX pelleRHe BCe e BO3IMOMHO MPH Bhi-
MOJHEHHH QIpelesIeHHbIX YCAOBHA.
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PaRccMOTPUM ONATH HEKOTOPYI BOIMYIeHHYW 3adayy
¢ ramuaprodnanom (IX. 14)

HWH§+3~H&

rae Hg— raMuabTOHHAN HeBO3MYLIEHHO CHCTEMB! C pa3ie-
JHMBIMH nBepeMenHbMH, a My — BoaMylleHHe ¢ WieHaMH,
CBA3BIBAICIYMY TIEPEMEHHDIE.

Mul moxewm paccmoTperh 3Ty 3ajavy IO METOAY BO3MYy-
wiewdd, u3JoKeHHOMY B pasd. 5 u 6. Hiem passoxeune
dysexuud S B Bune [em. ypanuenne (1X. 20)]

S z= S 1S, 4 A28 4 -y

rRe Sy COOTBETCTBYEY CAyuap palleneHUs NEPeMEHHBIX H
onpenensiercs ypasrensen (1X.33), a Sy, &, ... BxiouaoT
BCe PAAb 4nenos, 4To # 8 ypasuennn (IX.21), 1. e

— N Am i imw)
Sy = 24 Tid (mvg) © ’
bs:]

rAe ¥p CyTb HeBO3MYIllenHble xacToTH. Mbl ofcyXaanu uo-
Aobunte QOpMYIR B KoHue pasA. 6, npuiepxusadichk Gop-
HOBCKOFO pas/v4enus WeBHPOMAEHHLIX 3akad (A), aaa Ko-
TOpeix He cobaioaaercs yeaoewe {mve) =0, § BHPOXKISHHLX
gafaq (B}, 418 KOTODHX BOZMOMKHO HECKONBKO COOTHOLIe-
Wit {Mve) =0. h

v 370 pasauvue, 0OHARO, 8bIZAAOUT BECOMU HLKYCCTBEH-
HbiM,

B uesprpomaennofl cutyauny (A} Mol BCE Ke HMeeM
GeckoHEMEO MHOrQ OeCKOHEMEO MaJIBIX  3HaMeHaTesel
(mve}, #, 4TOOH H3GENKAThH BHIPOKICHURA, COOTBETCTRYIOULHE
YHCAUTENAH A, ROMKHM OWTh Ypesspyaino ManemMu, B cay-
yae polpoxiaensua (B}, Kak TOALKO OAHH M3 3HameHaresel
{mvp} CTAHOBHTCA DaBHMM HYJ0, MOfBAseTCH (eCKOHEeUHO
MHOMO ApYyrdx 3damexartetefl (ptive), PpPaBubiX Hyao
{p — HekoTOpoe Heaoce umcAO}, a4 BCE COOTBETCTBYIOULME
YHCARTEAR AOMMAb OnTh papypl Hyo. Pasinude B jach-
CTBHTEIBHOCTH MOKHO CUUTATh NOBEPXHOCTHBIM.

TIpeacTonT paccMoTpeTb HpoOBAEMY, CBAIAHHYIO O CXO-
ARMOCTRIO PRAOR ¢ Kosduuuentamy An/{mve}. KpaTHrle
paast @ypve A8 Sy, Sy, ... €CTH DAL TOLO XE POAZ, YTO
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(IX.21), rae m Oepercd ¢ NOCACACBATENLHOCTRIO HHIEKCOB
My, Mg, ..., My, JTH PHAB CXOARTCH TOALKO TOFLA, KOFAa
pras koshduumnentos A,/ {mve) cxoaares abcomorso. [Tpy
ITOM MOXKHO nOCTPOHTH QynxuMio S y meroa @amuasro-
Ha — SIkobn daeT TOUHBIA pesyibTar.

Ecan abCoNoTHYHY CXOJAHMOCTD KPATHHX DAZOB KO3G-
tunuentos A,,/{mvp) Henb3d AOKA3ATE, TO KDATHME DB
Dypre gan S pacxoparcs; Merci [amunstoda — fxobn
YTPauKBaeT CHay, TAK MTO MH HOJyuaeMm <«o0UIYI0 CHTYa-
uHo», onucannywe Ilyankape. Yrobu ofecneyurs cxolM-
MOCTh, HeoOXonuMo, pasyMeercd, yrobu rosdduuHent A,
CTPEeMUWICS K HYJIO Tak Xe, KaK (mvg)® € noxasareneM
crenedn a=l; 370, Kpome Toro, tpelyer, yTo0H cCaMH Kos3d-
bunientst A, yOHBaNHM JOCTATOYHO GHCTPC OpH OYeHb
GONBUIHX 3BAUENBNK 1y, My, ..., My, KOrda Takue yCIOBRN
BHITOMISIIOTCA, MOKHO BOCHOJMB30BATRCH MeToaoM [ aMunib-
TOHA ~ fAKOGH, TaRK 4TO OH BLIXOAUT 34 paMxy cAydas
pasfenivpEx epeMEeHHMX, DTH CIyYad MOMHO Ha3BaTth
aafauaMu ¢ NPROMTHKEHHBIM DasfelelineM.

11 AHAJIM3 MPOCTOTO NMPHMEPA C IBYMS ITEPEMEHHDBIMYU;
' BBIPOKIEHHWE O3HAYAET HEYCTOHMUYHBOCTL
s WM PE3QHAHC

Bripoxaernne wabaionaercs MNPy YCAOBHH, €CAH OfHA U3
YACTOT pabHa HYMIO WIH eCIH MeXJIY HAYAJABHBIMH YacTo-
TaMH CYLIECTBYET HEKOTOPOE YeioBHe conaMepumocty. Ecan
HYJEBAS YACTOTA COOTBETCTBYET OJHOH U3 NepeMeHHbX JBH-
JKeHUs, TO 3T0 OOLIMHO O3HAWaeT HEeYCTOHUHROCTH, Tako#t
cayuafi wadmopaercs A0 - KeCTKOr0 MasTHHKE, Koaebnio-
weracs ¢ oueHbh GOABIUMMY AMINTMTYLAMH M AOCTHIRIOLIErO
BEPXHEro NPAPOrQ HAH JICBOTG (OJNOXEHHS ¢ HYAEBOH cKo-
pocThio. MoRHO 1NOK23aTh, YTO YCJIOBHE COHIMEPHMOCTH
COOTBETCTBYET PE30HAACY MeXIY ABYMSA HIH HeCKOAbKHMA
CTeneRAMH cBOBOAM.

KpaTtko paccMOTPHM CHCTEMY C JIBYMH HepeMEeHHRIMU A,
¢renosaTensHy, ¢ ABYMA HEBO3MYLUISHHRIMH YACTOTAMH Vo
u ve. Ha odur. 20 sarnsaro wanocTpHpyeTtca ofinad oH-
TYaLUns: B IIOCKOCTH B KasecTe afCUMCCH MBI HCNOJAB3YeEM
Migvg, 4 B KaueCTBe OPIAHHATH — Migver (M4, My — UEJIBIE
yuena). BeIpomAeHne HACTYNAET TOTAA, KOTAa OAHa H3 TO-
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yeK MPAMOYTrOJbHON PelIeTKH HAXOJMWTCA Ha BTOPOH JHAro-
naau DODY, 1. e.

(mv) == Vg + MoV =0,

HAH (IX. 35)
m Vg = — My¥Vy,
Ha Hawe# AKarpamme 370 COOTBETCTBYET CNydalo m1=4 H
my =—5 Yucautenun Amm, ZHAOMKEH OHITh Ha AHATOHANH
My Vo2
D
N )
ey s 24 . . +
N
. h\] ' . . . . .
-2 -l ! 2 3 4 5 & 7 8 8 0
AN * e Yy,
. -} hY . . . . . . .
N
- .
2 \:\ » N . . . . pop
-3 . L N . . " a . duazonans
-4 . » \.\ » . . . . m' v[“ +m2 vaz =0
-5 . . . \\ . . . »
N
-6 L] . L LI . . .
7 N
~7T4 . . . [} LN ) .
~
-8 . . L N . e e .
3 ~9 . L} » L} . . \1\? ] »
¢ur, 20.

DOD" papunl mymio. B cnydae TOYHO pasjenHMbIX lepeMed-
HBIX YHCAUTENH Amm, OTIHYAIOTCA OT HYJHA TOMBKO BIOJb
oceli J M 2 ¥ OCT2I0TCA PaBHBIMH HYJIO BO BCEX JIPYFHX TO4-
Kax 9TO# NJOCKOCTH,.

[TpuGauxennoe pasfiefente HMeeTcs Torna, Koraa Apm,
CTAHOBATCH PaBHBIME HyM©0 BAOL DOD’ W cOOTBETCTBEHHO
yObiBaloT Ha GOABIIOM PACCTOSHHH.

PaccMoTpuM Teneph cayyal 8ulpomOerun H NONBITaeMCR
nouATL GH3WUECKHH CMblC BO3HHKalouel TpyiHOCTH. ¥Ycao-
pue (IX.35) oaHauaeT BHYTPeHHHil pedoranc; rapMOHHKa
my ¢ YacTOTOH vo; COBRAJAET C FaPMOHHKON My C HACTOTOM
voz. DTO, KOHEYHO, LOJKHO Bbi3BATL 3aTPYSHEHHA, TaK Kax
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XOPOIO HIBCCTHO, 4TO PE30HAHC NPH OTCYTCTHHY S4TYXAHMS
nprBOAMT K Oeckoseudo OOUBIIOMY BO3PACTAHHIO 4JIEHOB.

Bo wmporux aazauax 6e3 saryxanug (HOAOMUTSALEOO
HIH OTPHIUATEJILHOID) B3AUMOCBASL ABYX KodebaHiui B MO~
MEHT peSOHARCA MOMeT HApYUIHTb De3VHaHC H NODORHTEH
Komefauus ¢ ABYMS pasHuiMu acroraMu. MHbiME croBaMuy,
XOpOWO H3BecTeH TOT (PAKT, 4TC Modoe BO3MYNieHHe (B3a-
HMGCHEA3b), HAKAZALIBAEMOE HA HEKOTOPYIO BLIDOXASHHYIO
CHCTEMY {C BHYTDEHRHM DE30HANCOM), yCTPaBAET BHpPOKAe-
Hue (Hapymaer pespHawuc).

B rtoM canyvae, korna aBa nepuoZa, OTBEUAROLIHE Myvy
H —Mavey B HEBO3MYUWEHHOH 3djaye, NOYTH paBAB ApYr
APYTY, OCNOMHEHHA He BOIHUKAST, NMOCKOJILKY TepeMeHHble
OCTANTCH NONHOCTHIO PA3JeNeHHBIMH 4 HecpsdaHHwMH. Ho
KOTJA MB BBOZHM NOCPENCTBOM BOIMYILAnIero wiesa AH,
paarMoCceash [ypaBuenne {(IX.i4)], ™Mbl JOAXKHH OPHIOTO-
BHTRCH K BOSMOMHOCTH Nepeaadyd 049€Hb GOJbiMofl 3HEPTHH
OT Vo K vz B DeayJpTare BHYTPEHHEIO pPe3oHAaHCa Aaxe
TOrJA, KorAa ceass AH upeasniuaifine cnaba. Ito apyroH
cnocof ofbAcCHeHHA TPYAHOCTEH, PaccMaTPHBABIIHXCA B
pasa. 5. Bwno Gol uHTepecHo T ATeNLHO paccMOTPeTh BO-
“APOC O TOM, UTO (IPOH3OHAST BO MHOTHX CAYYaHX BHYTpEH-
Hero pesoraHca AAs PasAHYHBIX THMOB HedHHeRHBIX 3ajay
¢ HEeNUHEHAHOR CBA3RK), H BCKPHTh BHJA Bsamoneﬁc’ranﬁ
KOTOPBIE MOTYT BCTPETHUTBCH,

Cuona comeMcs Ha TO, 4TO yXe OTMeyanoch B pasy. 9.
Mul BerpeuaeMes ¢ TPY/HOCTAMHE B TOM CJyuae, KOrAa BO3-
HHKAET DE3OHAHC MEXAY HEBOIMYULEHHbIMI HQACTOTAMU Vo
Vog, ..., Von, HO MBI He 3HAeM, MOMXET JH HACTYNHTH Takoll
e pesoHAHC MeXIY KOHeYHLIMH YACTOTaMH, olpepense-
MbiMK B pasn, 9. Ectb ocHOBaHMA AYyMaTh, UTO TOYHMH peso-
HAHC Kodednblx (paxrHYeckuX) uacToT v, BOIMOXKHD, He
HACTYRHT, 8 3TO CHOBA Tpebyer TIMATENBLHOrO AHAJNH3E.

i2. HEKOTOPBIE OBIHME BbIBOIbBL AETEPMHHI3M [POTHUB
CTATHCTHYECKOM MEXAHHKHW

Mp paccMarTpuBaiv 331894 KiaccHYecKOR MENAHHEH,
NpeAnoiaras, Yyto MOJAeNIh YCTOHUHB2Z H 9YTO HHKBKaA ee
Y4CTh HE YXORHT B GECKOHEYHOCTh, CHUTANOCH, YTO JBHMAE-
HHE BBIPAMAETCH MHOrONEpPHOAMYECKHM pelzenHeM, B Ta-
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Koft 2ajgave Meton ['aMuUAbTOHA — SIKO6M MOKHO HCIOJB30-
Bath TONLXO TOTAS, KOTJla pasioxerne Qynxuun npeobpa-
sosanug S npeacrapianer CcoO0H cxeaswmBics pag. 3o
YoJOBME ABTOMATHYCKH BLITNONHAGTCA AMS PAa3jeMMBIX
nepeMeRHbIX H MOXeT 6biTh YIOBJCTBOPEHO JAN &NOMTH
DE3ASAHMBIXY TepeMennnix, B oflleM cityyae pasiomesue
S ecTh pacxoAfluMfics psA, ¥ BeNHKan Teopema Ilyauxgape
TOYHO TNOKa3biBAeT, ¥TC METOA B UEJOM OKasnpaerca Bec-
CHABHBIM,

JTy 33139y MOXHO PACCMOTPETb ¢ [BYX PA3HBIX M TaKe
BPOTHRONONOKIBIX TOUEK 3PeRHA: BO-NENBbIX, ¢ YHCTO MaTte-
MaTHieCKol TOUKH SpeHHS, BO-BTODHIX, ¢ no3pluil duIHKa.

Mpeaniaymine paccMoTpeHns ObITH OCHOBAHMW Ha UYHCTO
raremprtudeckomn noaxoae. llpeanosaranocs, 4ro TPaexyo-
PHIO MOXKHO ONpeIe]HTL «3aJaHHLIMH® HAYaJAbHBIMH YycJlo-
BHAMH M UTO 3HAYEHHA KCOPAHHAT M MMMYJBCOB B MOMEHT
speMeny /=0 uapecTunl TOuHO, He3 BCAKMX OWHOOK. Kpome
TOro, NPEeANOaaraN0ch, YTG 3aKOHL! ABHXeHHR abCoJioTHO
fpaBRJAbHE!, Ge3 BCHKOrO OTK/AOHEHHA, JTH AB3 NpPeAnOfo-
MEHMA OPHBEOIAT K DPACCMOTPEHHIO HEKOTOpOR CAHECTBEH-
HOH TpaeKTopun B BHAe GECKOHEYHO TOHKOA MaTeMaTHye-
ckoit kpusod. TIpeanonaras, uTo NepuOLE MHOTONEpHOLKTE-
CKOro IBHKEHHA TOMHO WABECTHBl, CTABH/IUCL BORDOCH OB
ux cogamepumoctd. OTBETH HA 3TOT BONPOC AEIMIUCH Ha
«ofiuey ¥ «BHPONASHHIE> B 32ABHCHMOCTH OT HecOH3MepH-

s MOCTH HJH COH3MEPHMOCTH NEPHOLGH.

IMpoTus Bcex »THX OnpeieseRuR usuk BHABAraeT ABa
OUeHb CEePbE3HLIX BO3PAMEHHH:

A. Hauaneple yenOBHS HEIb3R CUHTATh <344aHHLIMN»;
HX HYXHO HaMepATh W HaluogaTe. DTO 3HAYHT, YTO KOOP-
IMHATH X; ¥ HMDYJIbCH p; M3BeCTHE B Npejesax OWHOGOK
Axy v Ap;. .

B. 3axoubl nBHAeHHH uasecTHH He ayuize. OHW Bbite
KaKIT H3 3JKCNepHMeHTOB # 0GOOGMIEKT MHOXKECTBO panee
nposeneHHbIX Habmonenndt. Flpocrele 3akoHbl, oTOOpAHHBIE
AJf MX NPERCTABAECHAS, LOJIKHLI PACCMATPHBATBECH TOJABRO
K&K nepsoe NpubAMKesHe. JHAMEHUTHE 32KOHE HhIOTOHOB-
CKOH MEXAaHWKY He HCKIKYeHHe, a HCTHHHOCTR 3TOrO yTBED-
KAEGHHA NOATBEPIKAAJACh HEGAHOKPATHO: HX NPUXOIHTCH
NepesieNtbiBATE M HCAPABIATD BO MHOTHX CAYUEHX — AJH
TEOPHH OTHOCHTEJILHOCTH, AA8 KBaHTOBOH TEODHH H T- U
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Hs atux npeanochlNOK Jerko cieAaTh HEKOTOphie oue-
BHINBIE SAKMIONEHUS, KOTOpHE Ve OBLIH  HAJTONKeHb
2. Bopenem!), a rakke M, Boprom?) u Bpurosuom?).
3nect oRM GLINY KPATKO U3J0KERH B KOHIlE PA3A. | HACTOR-
ek raash.

A. Mondrue uppayuonaibhoo YHCAA  JMilieyo  ¢u-
AMYECKOTO CcMbicra, HemoaMOXKHO JOK234Th, PANHOHAIbHA
HAH YppauyoHa/AbHAa TA MAH uHas (QU3HEECKAR geaH-
LUER

B. Mousrue cousmepumocry IHILIEHO QHIHYECKOTD CMBIC
Ja, TOCKOJLKY BeIHUHHE, KOTOpble IOJAMHE CDaBHHBATRCH,
HABECTHEL TOJIBKO B OpPEeaX HeKOTOPHIX IKCHEePHMEHTANL-
HHX OIHGOK.

B. HenoamoxHo H3yudTh CBOHCTBA HEKOTODOHK EAHHCT-
BeHHON (MaTtemaTHuecko#) TpaekTODHH. PHIUKY HIBeCTHHI
TOJNBKO NYYKYU TPAeKTOPU, COOTBETCTBYIONHE CAeIKa OTIH-
YRI0UHMCA HavaabHEIM yoiosasM. Bopens, sanpuMep, noa-
CUMTAA, YTO MepeMeilleHHe wa | cu macew | 2, Haxoasueh-
CH rAe-TC Ha He CJAWIMKGM OTAaJeHHOR 3pesze (CKaMeM,
Cupuyce), uaMmeHpa0 On TPABHTAUHMOHHOE NOJe Ha 3emdae
ua 10-1¢ Aprop uacrosiell KHHrM OGN Najbiue, NOKa-
aas, 410 Jw0Hag ymdopMalus, NOAYSEHHAR HY 3KCNEpHMEH-
73, AOMKHEZ ObITL OMLIA4EHa CODTBETCTBYIIUHM NPHPOCTOM
SHTPONHH B usmepyrensyoMm Npkbope:; Beckoneuno Goaslan
TOUHOCTE ¢TOH2 068l GecKoHeYHO GOIBIIOrO KOJAHYeCcTBa 3H-
TponyH M notpefonasa Ou OeckoHeuyHo GOABIIOH SHEPrHH,
210 abcomoTio GecoMbICTEHHO,

. ¥Yopocrasm sazadvy, npefnofoxkus, 4TO 3aKOHBL MeXa-
HUKH TOUHBI®, & JKCHEPHMEHTA/NbELIE OIHOKH NPOABARITCH
TONBKO NDH OnpejeieHHH HaYadbHbIX VCIOBHH., B myuke
TPAEKTOPHH, OlpeAe/ReMblX 3TUMH YCTOBHAMH, OAHH MOTYT
GHTh «HEBMPOKACHHEIMU®, 8 APYTHE — BBIPOMACHHBIMHY,
ITOT NyHOK MOMKET BeKOPe paslHThCH, PA3AeqHTRCH HA MHO-
KECTBO MeHLINMX NYUKOB, MEAJCHHO PacXOASIMMXCH B Das-

) Borel E, Introduction géométrigue 3 guelques théories physi.
ques, p. 94, Gauthier-Viflars, Paris, 1914,

2y Born M., Vorlesungen Gber Atommechanik, collection «Struk-
tur der Materies, Vol 2, Springer, Berlin, 1925, Phil. Quart, 3, 139
{1953); J. Phys., 20, 43 {1955).

% Briilouin L., Inform. and Conirol, 1, | {1987}; Ann. Phys.,
3, 243 (1998); Nature, 183, 501 (1939),
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ARYHBIX BanpasnennaX. Taxoft cayvyalt cooTBETCTBYET MO-
AeAE KMHETHYECKOH teopuu raszoB. Bopeftt MOACYHTHBAET,
yro oGk 8 1071% HauanpHBEIX YCAOBUR 1M03BOJSIOT pea-
CKA3bIBATH MOJEKYAAPHBIE CTOAKKOBEHHR He fonee 4eMm Ha
gonu cexyuusl. He TonbKo «odeHb TPyAHO®, HO ReilCTBH-
TEAbHO HEBOIMOKHO TOYHO npejckaszars fyiyuee nopege-
HUe Taxkoh Monean. JawHoe pacCMOTpeHHE HEROCPEICTBEH-
HG OPHBOAKT K CTATHCTHMECKO# Mexanuke DospliMaHa M
TaK Ha3LiBaeMOil «3profinueckoli» Teopeme,

J1a npobaema HACTOIBKO BAMHE, YTO HEOGXOHHMO CKa-
3aTb €l HeCKOMLKO NOACHHTeAbHMX caos, Boaspaimiasach
K pesyabTaraM pasi. 10, Myl JAOMKHBL PAsaKuaTh TPH BO3-
MOMHOCTH,

I, Paszlerumuie nepemesnvie. Ml BenoabsyeM nepeMen-
ue @y u Jy, weepensuie B pasa. 3. Ilepemennpe Jp ocra-
I0TCA NOCTOSIHHBIMY BO BCeM [IYUKe H ONpefeasiOTCA B npe-
nenax owubow Afy, 3aBUCALIMX TOALKG OT CWHGOK onpese-
NeHH HAYaNbHOIX Yenosuli; Af, 0cTamwTes NOCTOFHABIMYE C
TeyeHueM BpeMend, Jra npobfiaeMa OOCYNKAarach BO BCeX
aeranax 8 ra. VI, Yraosee nepermenusie wy, BeayT cefs
corepuIeHHO Ho-uHoMy. OumbKa Aw, ¢ TeYeHHEM BPEMCHH
HeNMPepHBEO BO3PACTAET M CIIVCTS HEKOTODOE BPEMS MOXKeT
crath Oondbliie uem 27, 3TO O3HAYAGT, YTO MK YHe He
HAEM, KAKOH MOMOT CTAaTh BENHUHHE Wy,

B rtaxyx npofnemax J, OwbBaOT Xopowo cels BeIyulH-
MH QYHKIHAMH, & yroosuole @y ver. KodHeudo, mpeickasa-
HUSL 110 NOBOAY BEJHUYMH W@, MOLYT OhITh OYeHb XOPOUWIHMHY
B TeueHHE ONPEASSIEHHOTO NEPHOMA BPEMEHM cpady ke No-
Cile CTapTa; NpencKasaHHR MOTYT ObiThb BepHBIMH (ecdH
HAu4aJbHDIE YCJOBHS ONpefe/eHbl OMeHb TOUHO) Aa¥e ANA
BeCbMa MPOOJMKHTEABHOrO NEPHOAA BpeMeHH (HANDHMeEp,
B CJAYUI3e ACTPOHOMHYECEHX npoheM), HO B KOHIE KOHIOB
A1 a3 yIVIOBHIX IlepeMeRHBIX HeONPeLeleHHOCTh BCeria
CTRHCBHTCH Mnpeobiialaioiuen.

2. floutu paszfeasumsie nepemenisie. AHAIOTHYHDIE 33~
KAOUEHHS MOMHO CAENaTh M AAsl CAVYAH, Xorjia nepeMen-
HBle Jg, Wy CASZYIOT M3 KOHTAKTHOTC 11ptolpa3oBanHs, oc-
HoBaHHOrO Ha GyHRUAM S, a ne H3 ToveuHoro npeofipaso-
BRHHUS.

3. O6wud caywad {Tlyauxape}. dysxung S pe momer
OblTe NOCTPOEH2, @ NOAHAH 3HEPTHS ECTh CAHHCTBEHHAN



150 Faasa IX

xopowo cebs Beayuwas ¢YHKUHA B CHCTEM@ KOODIHMHAT,
CBAIAHHOH ¢ NOROAWHMCA HEHTPOM MACC,

Jin pasAeIMMBIX MAM NOYTH pasuelNdMblX nepeMeHHBIX
MEL BHAYAJAE NIOYTH NOJyuaem JerepMunuam, HO depes onpe-
Jie/eHHE NPOMEMRYTOK BPEMEHH YIVIOBbie NMEepeMerHble Wy
Gonpie He HaBMIOZAeMbl, XOTA UMAyAscsl J Bee eéllie ABAR-
10TCH Xopowo ce0R BEAYUIHMH HHTErpanaMy ABHIKeHYA.

B ofulem ciayyae nojHasg SHEPruE ecth €AMHCTBEHNAR
BEJIHUHHA, N0 MOBOAY KOTODOH MOXHO COCTaBKTb npeicka-
3aHHA.

d. Mu mMomem pmbpars Kakywo-HROyab ADPYIYe Yynpo-
IEHHYIO 3afady, NPeANOJOKHEB, 4TO HayafNbHWe YCJA0BHA
CTPOrO «3aJaHbl», HO (QUKCHPYEM Halle BHHMaHHE Ha TOM,
YTO 3aKOHM MeXaHBKH eCTh /HUL nepeoe NpHOIMKeHHE.
STH KAACCHYECKHE 3aKOHB COOTBETCTBYIOT HEKOTOPOf <He-
posMyuleHHOf» thvaxuun TamuasTona Ha, KOTOPYVIO MONKHO
JAOTOJHHTE HEKOTOPHLIM HEH3BECTHBIM MadbiM BO3MYHUICHHEM
AfH Kaxyw poab urpaer 310 BOosMywenHe? Ha ror son-
poc mpaxTHueckH OTBeTHA [lyaskape B cpoell M3BecTHOH
reppeme, Hazoxensoft B paar. 2 # 7. B ofuem ciyuae
NOAHAS 3HEDTHA BHICTYIAET B KauecTse eAHHCTBEHHOIO XO-
POl BeAyliero cefs AHAAWTHYECKOro DeHICHHA HAY&/b-
HpX ycnorufi, Belxonmt, uto Teopema [lyankape noxrsep-
waneT COMBUMAEHOBCKYIO CTATHCTHUECKYIO MEeXaHuKy, KO-
TOpad NPUMEHAETCH TOTAA ¥ TOABLKO TOIA4, KOrla NOMHEs
3HEepPTUs CHCTeMB! AeHCTBATEABHO OCTAGTCH eNHHCTBeHHAIM
XOpOWO BEAVUIMM ce6f NepBbiM HHTErpasoM.

E. Bee »1e npu6iiDKeHHS JOAXHE  OHITE TULATEARHO
pageuieHhi ¥ ofcyxnens. B HeKorophix mpobaemax (KHue-
THYSCKOH TeODMM MAaTepxu}) 9TH NpHONMKEeHHA JeaanT
NpejicKa3aHus [NOYTH HeBO3MOXHEIMH. B apyrux xe npo-
GaeMax (AcTPOHOMHH) cuTyauus He Taxk Oesuanemsa, He-
ofxoauMo obeyauTe hyHIaAMeHTAJBHE BONpac o ¢rabuis-
HOCTU Pewientts NPH HEOOMBLIHX M3MEHEHHAX HAYAILHBIX
yenoBi# #AM raMmuabToHMana. Ha stor Bonpoc toXe dacro
He OOpaiiaoT BHHMAHUA.

H. Kaaccwuecxast MeXaHHKa MPeAnONAraeT, HTO HMEeT
CMEIC/ TOBOPHTL O ABYX TPASKTODHAX, KOTODHIE MOIYT BLITh
pacnonoxens Geckoneuno 6AMIKO ApYE K Apyry. Ecan ume-
eTCA KOHEUHA® PA3HUNME B HEKOTOPOH BedHyHHe A 3THX
TPAEKTOPHH, TO 3TO 03HAYAET, YTO Mb HMEeM Aedo ¢ Aell-
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CTBUTeLHBIM PA3PHIBOM ¥ HEKCTOpPol HeaHaIHTHYECKOH
(YHKUHEH,

Boanosaa mexaruxa, npuMenseMas Aas CTaluABHORA
npobaeMul, paeT cobcTaeHubie P-QyHKLHH, OUPeASTALMbBIS
KBAHTOBHIMH YHCAaMH. ITH QYHKUHE (MK COOTBETCTBYIO-
lie NOAYKAACCHYECKHE TPAeKTOPHH) HHUKOLA2 HE MOryT
GoiTh OecKoHeuHO OJH3KMMH; OHH OCTZHOTCH HA HEKOTOPLIX
KOHEUHHIX MHTEPBAIAX M B JHAYEHUAX BCEX BEAHMHH 00BIY-
HO OGHAPYIXKHBAIOTCA KOHEUHBIE PA3HOCTH,

[Mepexon oT BOJAKOBOW MEXaHHKH K Khaccuieckoll Ao-
eTHraeTes nocpeacTsoM Meroda B.B.K., no HeoBxoaumo noji-
YePKHVTB, YTO OH paACCMArpusadcs TOoAsKko 04 3a0a4 ¢
pasferumoimu nepemennoimy. Bonpoc o nepexose o1 BoJI-
HOBON MEXaHHKH K KJAaCCHYecKofl ANA Hepas[IelHMBiX Ie-
pEMEHHBIX OCTAETCA OTKPBITLIM,

My paccMOTpHM DHJL fIPHMEPOB B CAeAYKLUIEA riaase.
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NPHMEPH HEONPENEAEHHOCTH B KIACCHYECKOR
MEXAHHKE 1)

{. BBEJEHVE

3uaMenutana reopeMa Ilyadkape Gbiia ony0auKOBana
B ra, V oroma [ ero guur «Méthodes nouvelles de la meé-
canique célestes (1892). Ee diynaaMentalbHWl peayinprat
COCTOHT B CaAelYioile.

B nauboaree o6uell KORCEPEATUEHOL 3adade KAHORUYE-
CKHE YPABHERUA KAQCUUYerKod Mexaruxu re GORycKaor
HUKAKDZO UHO20 GHOAUTUHETKO20 ROCTOSAHMHOZO HHTeZpaAsd,
KpOME UHTE2PAAG FHEP2ULL

Boabwoe snavenne sTOH Teopembl XOPOUIO M3BECTHO.
Ouna ofcyxaanack s ra. IX, rae 66110 NOKA3IAHO, UTO 3TO
YCJIOBHE NPHBOAUT K Da3pbiBaM B DeWieHHSX, HaHRAeHRHX
no Mmeroay [amuacrona — fKofM, Jro MOXKKO OOBACHHTH
cleAYIOlUM ofpazou. .

Jan nauno#l mexannueckofi npoGieMbl ¢ coXpaHeHdem
SHePrHM U OTCYTCTBHEM ee DAccesdBHd MOMEO HaHTH He-
CKOJABKO DEPeMeHHBIX, OTASIHMLIX OT OCTAJbHLIX., ECnH npo-
H3BECTH Takoe OTAEAEHHE, TO B 33/a4e OCTAETCH MECTKOE
AP0 M3 HepasJenHMLWX NepeMeHBnX. 310 TOT caydail, xKo-
raa npuroxuma Teopema llvarkape, ycrawasansgioulas,
YTO NOJHEA 3HEPTHA oCTh CAHHCTROHHOE BHpaxenue, KOTO-
poe MOMHO TPEACTAaBUTL [OCPEICTBOM XODOUIO BeaViieH
ceGR MaTeMaTuycckoH PpyHruun, MHOTHE APYyTHE BEAHYHHNH
MOTYT BHICTYIATL KaK ¢NOCTOSHHBIE» (TOFO W/IM HHOTO) 3a-
JNAHHOCO JABMKEHHA, HO HX HeAp3S BhIPA3HThL B BUNe aHa-
JHTHYECKHX W NOCTOSHHBIX KHTErpasos, IT0 O3HAYAET, 4TO
Ar6oe BHAOHAMEHEHHE NOCTAHOBKY 3TOR 3a/1a4d MOXeT fo-
POLHTL PE3KOE W HEOMHAAHHOE H3IMEHEHHE FTHX «NOCTORH-
Heix». Taxoll pas3pniB MOeT GbITh CAEACTBHEM CAMOTO He-
3HAYRTENLHON0 Ha3MEHEHHA mMoboro napamMerpa MmeXaHWye-

'y Pusgesmsr 1~~0 HanHcans: #a oCHoBE CTATBH ZMTOPA, BIEPBLE
onyBauxoBautoll 8 wypHate Inform. and Conirol [5, 223--245 {1952)).
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CKHX ypaBHeRHMN WM wavaanHuix  ycaosifl, Make Bopw
CCHIIBACH Ha 5TH JOBOAN ABTOPSA HACTORINEH KHUTH B OMeHb
guTepecHel cratee '), kotopas Gmaa onvOaukoBana B 100H-
JEHHOM TOME, NOCBAUIEHHOM IUSCTHACCATHIETHIO €O HH#
poxaenun B, Iefaendepra.

B cBoem pepponavaibHom puAe Teopema [lyankape or-
HOCKJAACHL K KOHCEPOOTUBHGHE MeXxarnseckoh cucreMe (Oes
paccesinusd, Ges ofparuoli cas3y, 6e3 BUYTPEHHErO HCTOY-
EUKa 3uepruu). Ecad ToT maE HAOH napaMerp, BXONSMUR
B YPABHEHHE, HIMPHAETCH, TO MOMHO NPHMEHHTL paszio-
KeHHe B CTeneHiinie PSjibl 1O 3TOMY napaMerpy, 410 Zoa-
MHO XAPAKTePH30BATH BO3MYILEHHOE [IBHIKEHHE, HO, IO
[lyaukape, Takue cTemeHHble DHILI He OyAyT AHAaNATHYe-
CKHMH W HElpephiBHbIMH, H PABHOMEDHORH CXOAHMOCTH B
yroM ciydae He Oyzer. OTca BOSMOXHOCTE PAa3IPLIBOB
HeNPEePBIBHOCTH H/AH BHE3AMHBIX H3IMeRenuit,

Takan CRTYAUHA COOTBETCTBYET, PA3YMEETCH, (aKTHUE-
ckolt HeyeToRuupocTd., DuUandeCcKn HEBOAMOMHO TOYHO Ha-
MEPHTh BCE NapaMeTphl, onpegedniowHe cHereMy. Matema-
TAK FOBOPUT © HEKOTOPOM HADAMETPe ¢ «OnpejeeHHbIM
3aZAHHLIM SHaueHHeM?», JONYCKaf, YTO 310 3HaYeHHe ofpe-
zesieHo ctporo Gez seskofi poamoxHofi ownGxh. Pusuxy
Ae H3BECTHO, 9TO HHYTO HeAb3s H3MEDPHTL TOYHO, UTU HAIlH
TEOPHH, Aae AVUIBHE H3 HHX, NPHJICHHMEL TOJLKO B onpe-
ACJIEHHRIX Npefenax ¥ YTO MOrPeilHOCTH M3MepeHns Hajjge-
HMUT YUHTHBATL BO BCEBOBMOKHLX Npuaomenusx. [lpu
TAKHX YCJAOBHAX BHIUIEYNOMAHYTAR HEYCTOHYHBOCTH OTBe-
ugeT CHTYaUHH, KOTAa TeOPE# He cnocolHa JaTe TOYHO
ONpeNeIeHIOro pelLenud.

3rta o0ilast TOYKR 3IPERMA NOLUEPKHBARACh ¥ B APYFHX
paborax apTopa?).

'y Born M, Bemerkungen zur statistischen Deutung der Quan-
tenmechanik, in the Jubilee Volume «Werner Heisenberg und die Phy-
sik unserer Zeit», p. 103, Vieweg, Braunschweig, 1961: ecto p nepe-
BOE: «JAMEYANHI © CTATHCTHYECKON BHTEPRpeTalun KBAHTOBOA MeXd-
wuxu» » kupre M, Bopn, Qusska B KM3HH Moero nowotenns, HJT,
M, 1983, cz'f:u 446,

% Brillouin L, fnform. and Control, 1, 1 (1957); [Inform.
and Conirel, 2, 45 (1989}, Vie Matidre ef Observation, Chapters V
and Vi, Albin Michel, Paris, 1959; Arch. Rationgl Mech Anal, 5 (1),
gﬁ i{ ig?%}ﬁ;s Science and Information Theory, 2nd ed., Academic Press,
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2 METOJ FAMHJIBTOHA—SIKOBH

O6paTumMcsd K HNPOCTOMY UPHMEpY W PacCMOTPHM CHocol,
koropomy caeayer Dopu s aromubix npoGaemax!'), Hycrs
¥ HAC HMEETCH WOHCePRATHBHAA MexaHuyecKan cucrema Hea
TRPEHMS W OPHTOKE sHeprun naphe. O6mlas 3UePrHs pabHa
CYMME KHHETHYECKOH ¥ TOTeBLMAJBHON aHeprai, T. e

gﬁﬁszXEH+£ﬁé¥’ (X* i)

OBo3gaynm vepes %y, ..., Xg, ..., Xy TEPEMEHHEHE B
yepes Py, ..., PE, ..., PN — COOTBETCTBYIOUIHE HMAVABCH
paceMarpuBaeMofl CHCTeMBI; KDOME TOrC, B3TH BEJHUHHL
MOUYT 33BHCETh OT HECKOJAbLKHX NApPAMETPOB G, &2, ..., Oa,
CocofHBIX NpHOOpeTaTh pPasnuuHbie 3SHAYEHNH B DPasHbIX
cayuaax. HavaseHeie yCIOBHA X, ..., Xno H Pios -« -+ PNO
«3aJaHLI» HECTROTO, ¥ MBI YMEeM onpedesfirs UX 3IKCIEpH-
MEHTAABHO C OIMBxaMu Axyw, ..., A¥yxg H Apyo, ..., APwo.

Merop Tamuavrona — Hrofu wmwer Hexoe mpecbpaso-
BAUKE, NO3BOJTIOIICE 3aMEHUTh NEPEMEHHbIe Xk, P HOBBIMH
nepeMerusiMu Wyx, fx ([enoue), yA0BAETROPHIOIHUMH cJe-
IYVIOUUM YCAOBHSAM:

L]
Eoﬁmmf:(!i!tztg Jg, e ey jN)‘ (X.Q}
O6uwast sneprust ecth QYHKUHS TOALKO HOBBIX HMIYAh-
cos fy, ..., Jx, KOTOpHIE GCTATCH NOCTONHHBIMA, 8 TO Bpe-

MA KaKk yraosbie nepeMentpie Wy aunelino 3aBHCaT oT Bpes
MeHy, T. e

WszKt+WQK’ rae vgﬁ'{,—;}jf;_‘ {X' 3)

B nesoM Mb noaydaeM HeKOTOpoOe MHOTOMEDHOIHUECKGE
ABHXeHUE ¢ YACTHLIMHE NEPHOAAMH vk, 3a AONOARKTS/BL-
HBIMY OGBACHEHHAMM MBI OTCBIIAeM YHTATENA K KIACCHYE:
ckofl kuure Bopua «Jlexumn mo aromuofi mexanukes, Ilo-
BHAMMOMY, 910 MHOFONEPHOIHYECKoe IBHXKERHE, KK YRa3a)
[lyaukape, ofaagaer Hekotopoll ycrofiunpocTeid, Kamaas
KOOPAMHATA Xx OIPEAeNaeTca COOTHoeHHEM

K== fo (Wp oo, Way (X.4)
) Boera M., Vorlesungen iiber Atommechanik, Springer, Berlin,

1925; ects 8 neperofe: M. Bopu, Jlekund no aromuofl Mexauuke, 7. 1,
Xapokon - Kues, 1934, Maa2 M VPCC, 2005,
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¢ nepHosHYecKOfd QyHRuHR fr (mepywon 2n) Beex nepeMmeRr-
Heix Wg. Dusnvueckas KoopAHRATAE Xx He MOWeT BO3pa-
cTaTh 20 GECKOHEUHOCTH, YTO H CAYMHT NPUIHAKOM YCTOH-
UHBOCTH,

OrMerum, onHako, uro seausune lg, Wix He ecrs wne-
hpeposHsie QyNKyUL BA Xog, Pok, HH Om. Manefillee uane-
HeHHe NMapaMerpa oy HJIH HAYAJIBHHX VOIDBHA MOXET no-
BJAEYD 32 CoO0H pasphipHeie MaMeHenun Jx, Wox ¥ npuBectn
K PeIIeHHK, COBEPIIGHHO OTNHMHOMY OT IpeAsiaymerc. 3o,
GeccriopHO, ecTb ocofplfi CAyyal HeyCeTORWHMBOCTH, HaBg-
spiBaeMblll teopemoll Tlyamkape, xoTa ox H3yuew He nHox-
HOCTLID H Heé RO KOHIA IOHHAT Bu BCEX CBOMX CIEACTBHAX.

Bepuesca x ypasues#ioo (X, 2) n ofpaTiM sHEMaHHE Ha
creaylomui napajzoke. O6uias 3Heprus BCEria ecth HeMpes
poiHas (QYHKUMA TNapaMeTpoB ABuXKeHHs, Ho Merton [a-
MEJIBTOHE ~— SIKOGH Onpeiensier 3Ty 3HePTUI Kak QyHKHHIO
F Beauunt Jg, KOTOPLIE HenpepHIBROCTRID He ofaanaloT. 310
BUIVIAAHT BECLME CTPanHO: HeoSXoAHMD, 4T00bl DyHRLHH
F uMesa Taxkue DPasphiBul, KOTODBE TOMHO KOMOEHCHPOBAJH
6w paspuisbl bJ. Kaxop roria cMunos npou3soanwx aF fdf g,
LAWK YacTOThl vg? 210, no-BuAlMoMy, O0/bilas sarak-
Ka. Des npeyseauuyenns HaA0 CKa32TH, uTo MeTORy [aMuab-
TOHA — HKOOH npHeYIIn HeKOTophic BRGJIHE KOHKpeTHble
HedOCTaTKH., Ero odexd WAAMHBE GoPMaau3M HCNOpMeH
paspusaMy [Tvauxape
3

2 YCJIOBHA PA3PBIBA H CIIYUAW PE3OHAHCA

I obulge 3aMeyaHHA OCTARIAIT HECKONALKO HETIPHATHOE
puedaraenne, Tpebyloliee HeKOTOPHIX NMPKRMEPOB AAH TOro,
ytolni yACHATE TOUHHIA CMBICH TPeAbIYIIHX VIRepKISHUA.

OunpenenaM npeXie BCEre ylA0BUA, npu KOTOPHIX BD3-
MoKHbl paspuibbl. Jlekunn BopHa, teopema [lvanxape u ux
conocTandedne 'y, npopeleHHoe aBTOPOM HACTOLIEH KHHTH,
ACHO TIOKAZBIBAXT, YTO PA3PLIBRI BOSMOMHEl BO BCeX Tex
CAY4anX, KOTHa COCTaBHas 4agroTa paBHa HYJAK, T, €.

Vawgﬂxvxm{}; {X.9)

3y Briltlouin L., Scence and Information Theory, 2nd ed,
Academic Press, N. Y., 1962
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rie fig - NOJOKHTEALHWIE HIAH OTPHIATEIBHBIE HEable JuC-
aa. Koe-KT0 43 aBTopos Bepsa B TO, 4TC 3T0 3aTpylHeRHe
MOXHO obolity, ckasas, 4ro Bce oBCTOHT XODOIWD, NDKa ya-
CTOTH HECOH3IMEDUMb!, HO 3TD HENpHEM/eMO B peadbHol
tbuanveckoit 3a7aye, B KOTOPOH BCe BeJHYHHLL (B TOM YHCIe
H vg) ONPENENNIOT JRIL C HEKOTOPHMY BEPOSTHEIMH owyb-
KaMu Avy, Doiee TOro, A4S BOIHMKHOBEHMS PACXOLUMOCTH
PRAOR ZOCTATOUHO, 4TOOB HEKOTOPHIe COCTaRHEIE WACTOTH
BpijiH OYeHb MAJLIMA, a He DaBHBIMN TOMAECTBEHHO HYJIO.
BTy paas MOryr ObITh IIOAYCXOASILHMUCH, H, HO-BHANMOMY,
5TOFO COBEpPIIEEHO JOCTATOYHO, YTOOH fath npul/mmentble
pelleH s, HO OHY HE MOTYT JarTh TOUHOIO MATEMAaTHUECKOrD
peleHus,

3amerum jna OGoanuieft TOuHOCTH, uyto ycaosne (X.5)
OXBATHIBAET C/IYUaH BHYTPeAHeeo pesoHanca, PaceMoTpum
CHCTEMY, OnpefenseMyi0 ABYMA YIVIOBRIMH [epeMeHHbMH
Wi, W, u, clenopatelbHO, ABYMA WACTOTAMH vy, ve. TOTHA
yeaoede (X, 5) sanniercs s BHle

PZ;"«?; == !3-2\?2. (X. 6)

ITycTs 22, == — 2, Tie 1y €CTE NOAOKHTEILHAH BEJHYHHA,
Toria Mbl NOAYHHM ycaADDMC BHYTPCHHETO PeadHAHCA MEXAY
TapMOUHKOR 7t; ¢ 4acTOTON V¢ H FAPMOHHKOH /; ¢ 4acTOTOR
vz. BHYTpewHHE DesoRaHC XaeT THNHYHBIE cayyal HEycrofl-
YHBOCTH H3-34 pajpHiBa.

4. OIHA CTENEHL CBOBOJbLI K OJHA YACTOTA, PABHAA
HyJoO

Meppulfi paccMaTpupaeMblii NPHMep COOTBETCTBYET 3a-
Jaue ¢ OZHOH NepemenHoH 4 OANHOHA gactoTol v. Jra ua-
CTOTA MOXKET 3aBHCeTh OT HaYaJdbRBIX YCAOBHE B elle oOT
HeCKONBKHX NapaMeTpus, BXoAALHX B 3a4avy. DTo npHBO-
JAT HAC K YCJAOHRKO

=0, (X.7)

BosbMeM cpa3y Xe B KauyecTBC MPRMEpa xpyeoeod maar-
HUK.

AKecTRHRE MaATHUK [OXBEMWIEH Ha OCH, OTHOCHTENBHO KO-
TOpoR OH MOMXET NOBOpauHBaThCsl. ECHH €ro c/aerka ftosik-
HYTh, MAATHHK HaydHaer KoueGaTuef, OTKAOHANCE B ofe
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CTOPOHBl OT BepTHKaIH. Ecau ero TOJIKHYTE CHJBHO, OH
GyheT BpalaTbcd HeorpahuueHHo poJaro. Paapble HacTy-
NaetT B TOM Cay4ae, Korja MaATHHK TOJAKHY/AH TaK CHJABHO,
YTO OH MOCTHT SepXHero MOJMOXeHHsl W 3ajzepkajch B He-
VCTOHYHBOM BEpPTHKAJLHOM NOJOMEHHH. ¥NaleT AW OH 3a-
TEM BJAEBO WK BupaBo? B oaHOM ciayuae OH HauHEeT COBep-.
Wath pAX AJUTEABHBIX KoaeGaHuM, a B JPYroM CTaHET He-
OrpaHHYeHHO JROATO Bpamlarsca (3aMeladdchk NOYTH A0
MONHOM OCTaHOBKH BCAKMH pa3 B BepXHEM IIOJIOXKeHHH),
Bepxuemy nonomeHnuio orBedaeT OeCKOHEYHHIl Nepuoa H
Hy/Jesas 4acToTa, T. e.

v=0 u 1T=c0c0.

D710 THNHYHHI npuMep ycnoBHa (X. 7).

Mul paccmoTpeny psj oaHomepuulx npoGaem B ra. VIII,
B KOTODOH HAIUAH INOJMe3HbHIM IPOBECTH HeCKOJIbKO JAHA-
TRpaMM, H306PAKAIOUIKX HMIVABC P KaK QYHKURIO NEpeMed-
voft 8. B paccMarpuBaemolt cefiyac 3ajgave noreHUHaJbHad
sHeprua Bulpamaerca Ha ¢ur. 21 xpusoi, riae V; ecrb no-
TeMHHanbHas 3Heprusa BepTHKaJbpHOrO MasiTHHKA.

B caysae aBuxenus omsoro pofa (A) cosepuaiorcs
HeboJiblIMe KoneBaHug OTHOCHTEeNBHO Ha4gana KoopAuHar 0
{dbur. 22). Jipyrofi Bua apuxenus (B) cooTBercTBYeT Helpe-
peIBHOMY pocTy 8. Tlpegeabnasi KpuBas xapaKTeprsyeTrcd
JBHIKEHHAMM, B KOTOPHIX p CTpeMHTCA K Hyaw npa 8=m,
drt, Sxt, a yacTOTA TOTO ABHKEHMA paBHa HYJIO.

Bumecto MadaTHHKA MOXHO paccMOTpeTh IUapPHK, Katd-
Wuicy yepe3 Uenb NEePHOAHYECKH NOBTOPAIOUIMXCA BO3BbLI-
IIeHHOCTeH W BNAAdH, NpeAcTaBlieHHyio Ha ¢ur. 21 (same-
HUM O KOOPAWHATON X, a 1 — NPOMEXYTKOM MeXAy BO3BbI-
WeHHOCTBIO H  BnaguHok).  Jlpumenuss Ha ¢ur. 22
COOTBeTCTBYIOT KoneGaHusm B upelesax OAHOA BHAIHHBI
{cayualt A) MAYM IBHXKEHHIO Hal BNANMHAMH ¥ BO3BBIILIEH-
HocTaMd (cayuaéi B). TlpenencHblM cnydaem CTAHOBUTCR
cnyyad, KOTAA IIAaPHK, BKATUBWIMCE HA BO3BLIIEHHOCTH, OC-
TAHABJAHBACTICA B 3TOM HeyCTOHUHBOM NOMOXKEHHH.

®ur. 21 cooTBetcTByeT GeckKoHEuYHOH NOCAENOBATE/ABHO-
CTH paBsHOOTCTOALUHX BNAaXHH H Bo3BuiweHHOCTeH, C TeM
}e YCIexXoM MOXKHO B3#Th TOJNLKO KOHEYHOe YHCJAQ BhHalHH
¢ MOTeHUHAIbHBIMH cTeHKamu ¢ ofeux cropod, Ha ¢ur, 23
K24 u300pakeHb! gBe BOAJKHDL C BLICOKHMH NOTEHIHAJAMK
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cieBa H cnpaBa. [smxenne A gaer xoneGanus BO Bha-
IHHe ¢ JEBOH CTOPOHH, B TO Bpems Kak ApumxeHue A’ eCTh
KOneGaHHa ¢ Tof ke caMol Hepruel ¢ mpaBoll CTOPOHBL
Koraa smeprua B TOYHOCTH paBHa V; (ceanosHHa),

V Momenyugnonan
BHEPEUR

Hynesas
HoCMmoma

Konebanue

bour. 20 w 22,

P, X-TDAaeKTOpHA HMeeT oo-00pasHYI0 ¢opMYy; CKODOCTh
{#nu p) B Touke 0 paBHA HYJAK; 3TO 3HAUYHT, YTO T=00 H
v=0. B cayuae Ooviee Bblcokux snepruit (B) pmuarpamma
APOXCAKT BOKpYr Touek [ u /I, mapHK KoneBaercsf BHYTpH
ABYX BNa/HH OT JAeBOH CTeHKH A0 npasoit. Paspeis npouc-
XOAHT NpH 3Heprun Vy LA KpHBOH, HMelled co-06pasHyio
thopMmy.

B Goabwefi uacty ¢u3uueCKHx 3aday NOTEHLHAJALHAR
3Heprun yOuiBaeT Ao Hyas B 6eCKOHEYHOCTH, KOTAa B3aHMO-
HJeficTBHe MeXAY 4YACTHLAMH Hcuesaer. ITOMY COOTBET-
CTBYEP NOTEHUHANbHAN KPUBAA NpeACTaBJASHHOrO Ha ¢ur, 25
Bula. Ha GeckoHeUHOCTH NMOTEHLHAA ZOCTHraeT MakCHMaldb-
HOrO 3HAaYeHHs, a HyJeBad 3HePrHs COOTBETCTBYET pa3phiBy
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[Iyauxkape (Qur. 26). Toyxa cennosuun Ha ¢ur. 24 yxoaur
B BeCKOHEeUHO TS,

Jlioban Touka Ha p, x-AMarpamMmax, B KOTOpO#l Nepece-
KaloTCA TPACKTOPHH (TOUKA m Ha ur. 22, TOYKa CEANOBHKDI

4

dur. 23 u 24,

na ¢ur. 24 u1u TOuKa Ha BGecKOHeuHOCTH Ha ¢ur. 26), ecThb
TOYKa DAa3BeTB/EHHS, TIOC/Ie KOTOPOH TPAeKTOPHA MOMKeT
WATH aubo ognuM, nubo apyruM nytem (dur. 27). [Ipeano-
JIOXKUM, KaK MBI 3TO Yyxe jJenaau B ri. VIIl, uto Havans-
HE@ YyCJAOBHA 3aflaHbl HETONHO, a8 3IKCMEPHMEHTANbHO H3Me-
peilkl ¢ HEKOTOPON cTeneHbi0 HeompeaesaexHHocTH, Havaus-
Hble JaHHble 3aKJIOMeHh B HeKoTopo# HeboabmoR obJaacty
@, KOTODas ABHXKeTCA K TOUKE Pa3BeTBJeHHs W paclien-
JAeTCs 37eck Ha ABe 4acTd; OJHa HacTh, B, cAeiver no oj-
HO# TpaeKTOpHH, & Apyras, B’, HAET MO NPOTHBONOAOKHOMY



200 Fanea X

nyra, B sToM sagaloyaercs (H3MuecKmi CMBICT paspHBOL
[yaunxape. .

M3 stux guarpaMm MOXKHO NOHETL e€ile ¥ T0, KaK no-
JYHaeTCH, WIo MoJdHas smeprua £ mpenctaBaser coboi

v

Par 25

)

HeNnpepHBHYD (QYHEIHIO HAYalbHbIX AAHHBIX, B 10 BPEMs
Kak uHTerpan J He ABAseTcs HenpepHBHWM. Mbl 0Tmeua
3107 JIOOONBITHEA PE3yNbTaT B KOoHUE pasia. 2.

_

gt
&

e 26.

\///

O6paruntuncy X AHarpamme Qur. 24, DpefnoioxuM,
YTO ABHKEHHE HAYHHAETCH ¢ JCBOH CTOPOHH OCH X, T. €.

X<lx H p==(
[epsuie Tpackropuy cyrs Tpaekropuu Buaa A, a unre-
rpaa
J = _| pdx (X.8)
0

#3MepAeT NAoIads obaactit, 3AKTIOUEHHOR BHYTDH TPACK-
topu A. Koria mu nepexopum ¢ rpaextopnn A na tpaex-
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topue B, niomais sroft 0GaACTH BHEIANHO HAMEHARTCS, HO
370 He BaeyeT 38 co00HA HHKEXOro BHESANHOrO H3MeHgHHH
suepran K.

3TH HOBHe peayAbTaTH RONCJHSIOT H BHAOCH3MEHAIT
KapTHHY, HAapUCOBAHEYW B NpeAbUiYIIHX riasax, npujasas

$ur 27.

ropasfo Gofpliee 3HAUCHHE HEONDEIeNeHHOCTAM B Oonpele-
AeHuH dpuxenus, Paapwae [Tyankape 0TBEHaIOT YCJADBEAM,
ApH KOTOPLix npedekasanue GeldCTEUTEALNG HEBOIMOKHC R
AETEPMHHUEY CYUIECTBOBATL HE MOMET,

5. JBH)XEHUSA B MPOCTPAHCTRE

3ajaud B JBYX ¥ Tpex HAMEPEHWsX npuBesd K paay ob-
OBmenyl UpeABAYIKEX pe3yabTaToB. UToGH oCTABATHCH HA
TOYBE peaJH3IMa, HaM HaJJeHKHT paccMaTpuBarte ReHCTBH-
Tenpible QHIWYECKHUE 3a[auH, B KOTODHIX B3auMojefictsne
MEKAY HACTHUAMME CTPEMUTCA K HYIAH Ha 58(:1(8?’!&@11&2?%,
8 NOTeHUHANBHYI0O 3HEPTUI0 Ha OEeCcKOHeYHOCTH MOKHO CYH-
TaTb paBnof HyJaw. BcAkas TpaeKTOpPHHA, ABHTAHCH NO KO-
Topok gacTuua AocTHraet OeCKOHEYHOUTH ¢ HyJAeBoH cKo-
pocThIo, NpeAcTaBasieT coB0OH TeM CaMblM NDEALABHYIO TPa-
exroputo Ilyanxape, a TaKuX TDAaeKTOPHA CYUIECTBYET
Becgoneqynoe MHOXKecTBO. [ 0BOp# 06 ACTPOHOMMH H TPACKTO-
PHAX OTHOCHTEAbHO HEKOTODOro LeHTpa NPUTSReHKA (cka-
wew, CoffHlIA), MH OTMeuaeMm CyIULeCTBOBAHHe NePHOAHNE-
CKHX ABHXEHWH — KelepoBCKne »iIKIcH. Uem fonbine oHu
CTAHOBATCSH, TEM HHMKe COOTBETCTRYIOULAS HM 4alToTa; B
npesese SMIRIC, YXOMIMKA B BCCKOHEUHOCTD, NIPeACTABANRET
coBolt napaboay ¢ ryaesod 4acroTod; o NPOBOLNT PPAHHLLY
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MEMIY SAMHNCAMH ¥ CHNepOoiaMA. 3TO THIHYHLIA IpUMEp
HEYCTOHUHBOCTH, O KOTOPOH Heab3st 3a0bIBATS,

IMomumo 3THX OeCKOHEYHBIX TPAEKTOPHH, ME MOKeM
BCTPETHTLCH €O BCEBO3MOMKHBIME OCHOMHEHHAMH npH pac-
CMOTPEHHH MUOIMX UCHTPOB TPUTAMEHHA BMCCTO OAHOTO,
TogBanoTcs HEKOTOPUIR TOYKH, COOTBETCTBYIOLIME CEMJI0-
BHHAM NOTEHEHAMLHOM 3HEPTHH, KAXKAAH H3 KOTOpHX Jaer
HAYAJ0 TPACKTOPHAM € HYAEBON wacTOTOH, XAPaKTepH3YI-
HMM  fApeledbHoe NOJOXEHHe MeHAy OpGHTAMH PAasIHY-
HBiX BeAocs. Hekoropoie opOuTul NPOXOAHT BOKPYr OAHOIO
HEHTPA, APYrHe e OXBAaTLIBAIOT ABAa WJIH HECEOJbKO UHeH-
TPOB NPHTAMNKEHHS. 3AeCh HAAO CHOBA NOLYEPKHYTH PEIKYIO
PA3HHUY MEXIY CHCTEMAMH ¢ PASOPAUMBIMIE U REpASOILAN-
MbiMu nepemennbimu. Q6 370M yHe J0CTATOSHO TOBODH-
Aock B pasg. 912 ra. IX, ocofeuwo 8 koune pasa. (2.

B ToM cayyae, xpraa nepemenlbie MOXHO pa3deauts,
Kamnas #3 Hux Bejer ceds noiobuo cHCTeMe ¢ OJHOH ne-
PEMEHHON, TAK UTO 31eChb YMECTHB COOGPAKEHHHA, H3AOKEH-
uele B8 pasil. 4. Korna ke nepeMennble paszdeitre Heas3s,
TAK HazbipaeMoe oOLICE pellleHue, ACAYYEEMOE 110 Me-
Toay FamMuabrona — $Iko6u, npencraBiaseTcs BecbMa HCKYC-
CTBEHHHM, W 31eCh Had0d UPAMO NMPH3IHATL, 4Fo Takue 3a-
Ad4YH PELUMTh TOUHO Mbl HE MOMeM (aBTOPY HEHABECTHO HH
06 onHOM CAydYae TAKOro peledus!) W YTO HaliM pALH Dpas-
AOKEHHRA B HeAdx NOCASR0BATCABHOIO NpUOMHMKeHHA He
cautikom Hanexuw., Teopewa [lvaunxape onpefenacHHo ao-
K43biBaeT, UTO 3TH pHAbl He cXogarci. B ayuniew cayvae
orH ObBalor noxyexoasmkmuca. Hpeanonaras takoit cay-
yafl, MOKHO OTHICKATE npHOAWKeHHble peilieHds fns orpa-
HHYEHHOTO HHTEpPBAsa BPEMEHM, HO COBEPUIEHHO CTPOTOro
petieHus H2ATH HEeAL3A, Mul MOMeM NOICHUTATH B npele-
Nax PasyMHOro NPpHOJHKCHHR, YTC NPOMAOHILT € CONHEYHOH
CHCTEMO# B TeYEHHE OHOTO CTOJAETHH, HO MLI HE 3Haem pe-
miedus Aas Geckoueuno Goasmioro @HTEPBANA BpeMeHl.

B x1accHYecKol MeXaHHKe HeT £Tp02020 JCTepMUMUIMY,
ocobelHo Korla Mbl IOMHEM 0 TOM Bechva BamiuoMm daxre,
HTQ CHCTEMA HE K3aA4€TCHA», 3 CUIMEPAETCA © OLPUNUYEH-
KO TOYROCTHIO» B TIpOUIENIINE RepHoibl BpeMewn. B Ha-
YaAbHLIX VCAOBHAX BCErAa cYUIeCTBYET HEKOTOpas sKCHepH-
MEHTANBHAR HeonpeleleHHocTh, KOTOPAs ¢ TEUCHHEM Bpeés
MEHHM NOCTENEHHO BO3PACTALT,
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Bepxemcs K 32Jaye B ABYX M3MeDEHUAX H YCJAGBHIO
(X.8) nsas BRYTPEHHEro pesoHaHca

H‘,l\’i == fl2‘\’2.
Ha dur. 28 uamocrpupyerca 3Ta CHTYELHA, COOTBET-

CTBYIOINAS XOpouIo uapectnbiM «urypam Jluccamys, Ko-
opauHara ¥, koaedaeres ot O 2o a4y u ob6paTHo (¢ nepuo-

~ N
Py Y

A

(3,1 )

/
*

o "Ti
4] N

Pur. 28

A0M T1), @ Xz meuncres ot 0 Ao gy ¢ nepuosoM .. Coyuafi
ny=2, ny=1 B ypasuenun (X. 6) o3Hauaer, 470

Ty 2Ty, T €. 2y ==y,

Koriia =, Menslie 15, moAyYaeTcd KpHBas o, Haobopor,
Korja 1, Ooabwe 12, o6pasyercs Kpusan B. B oanom cayuae
KpuBasi OTXOJMT OT HEpBOHAYAABHON KpuBOH Brpaso. Bo
BTOPOM cJAyude OHA OTKJOHACTCH BJAeBo. B aTOMHON gm3uke
MOXHO HalTH MHOTO noJo0HBIX 3ajav ¢ «PO3CTOYHBIM ABRH-
KenueM» '), OnHO BO3MylUeHHEe BLIBLIBAET MPELECCHIO BHpA-
807 MPOTHBOMOJIOKHOE BOIMYWEHHE BhI3BBALT [PCUECCHID
BASBO.

Yeaosne (X.6) HeaB3d paccMaTpHBaTh CT0AL (TPOTO,
KaK 910 cienan Ou Maremartuk. Hacrote vy @ vy onpene-
AAIOTCH IKCNEPHMEHTAILHO ¢ OTPaHHYeHHON TOMHOCTBIO; HX
OTHOWIEHHE TAKKE HIBECTHO ¢ OTDAHHYCHHBIM YHCAOM 3HE-
k0. CilegoBaTeNbHO, €50 BCETAAa MOMHO aNliPOKCHMHDOBATH

1 Oauns u3 npnm%aﬂ TAKOPQ ABHMERKS € POIETOUROH TpaeKTopHeH
pacemorpe » Kuure JI Dpuaxwana, Arvem bBopa, JL—M, 1935,
e1p. Y496, — fHpun. ped,



204 Fanse X

aecatnuuoh Apobeo. Martemarux ¢xkasan Onl, 4To Aad Open-
OTBpalleHun BHIpOxacHUR (X.B) orTHOLleHHe AOAMHO DHITH
HPPaUHOHAJBHBIM, HO »KCICPUMEHTANBLHOE HIMEpPeHUe He
MOKET OTJAHYNTE HPPALHOHAIBHOE OT PAUHOH&IBHOTO.

BenoMiaM ¢ pasaoeuun nATHAE ia IKpaHe TeaeBH3OpE,
Koraa paccrosgule MeX[1y CTPOKavu CTaHOBHTCH MeHbLie
AHaMeTpa NATHA, CKA3ATH, Y/0BARTEOPALTCH COOTHOWEHHE
(X.6) uau ner, yxe Henb3s!

6. CBASAHHBIE OCUHWJJIATOPEE

B pasa 3 [vpamsenua (X.5) u (X.6)] Ml noxazaam,
noueMy CAedyeT UCTEPEraThes BHYTPEHHHX DESOHAHCOB. ITO
Ayuile Beern BHAHO HA CHCTEMAX CBH3aHHHIX OCUAJNATOPOB,
Bhauate KpaTKO PaccMOTPAM XO1 peIeHHst XOpOWO HaBe-
CTHO 3allaudl O JBYX CBA3GHHOLL AUREUHBY QCYUAAATOPAX.
Iycrs noTenuna’ibRas 3Hepras paBua V, a KHUeTuuecKan
sHeprug passa £y, Taxnv ofpasowm,

1 2 1 2
V=3 an""x + aiéxixﬂ+“§“ awx ’
., (X.9)
E, = mux- X xx{n m_,,xﬁ,

3aech Xy B Xz CYyTbh NepeMeHHBle O60MX OCHEAJATOPOB, 2
Qs U My — CTATURECKUE U KUNETUNECKUE KOIPPuiuenTy
£8A3N.

3anuwem Jerko HaXOAUMBIE YPABHEHHS [ABHKEHHE B
CAEAYIOUEM BHe:

a : a°
My oz ~+ Ay} X (M =g+ ) Xy ==0,
™05 } ( 5 ) 2 X, 10

f o2 . / g?
e aE T 31:3) X+ ‘\?ﬁ?‘z }}}?"Jr 022) £,=0.

Mu uttem «cofcTBeHnoce» kogefanue ¢ gactorolf ) 28
MeHHB 02/3F2 npocTo Yepes —e?, MONyYaeM, 470
Ay Apxy =0
H (X.11)
Agixy -1 Ay =0,
TAe
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Junefiuple ypasuerusa (X.11) mMew0T pewlende npu onpeie-
AHTeNe, PABHOM HYJIK

lAi AHA?2 - Aiz =
= MMz {{Qn ) )(Qgg -——a}g) K (012 — 0:1?)2]. (X.12)
rig

2 ik
ng:—-————n H K2 S s —
s ??Z;;ﬂigg

Yactorit Qu u Qu cyre cobcTBEHHBe HACTOTH HecBH-
3aHHBIX OCHHMJIATOPOB, 2 K ecTs KROYDOUUMEHT CBA3M,

Ecmie Caq3b

Hem taasu

2

$ur. 29,
h]
B cBazannofi cucreMe KoaebaHHS He AOKANH3CBAHH B OJ-
HOM ocuuaasTope; uaclopor, ofa ccuuansTopa Koaebaor-
CH BMECTE, T. e,
X=X {Cos 0f, Xy==X,co80f,
_£_+é¥ +Asn ) (X.13)
X2 - -‘41! AIQ
Buyrpenyndl pesoyane cayuaerca Toraa, xorna Qu n Qs
NoYTH paBHBL Apyr Apyry, Bossuxalomiuii pesysnerar xopo-
o suged 53 ¢ur. 29, Yacrora o CBA3aRHOA CHCTEMBI ITpe/i-
cragneda 3asce 8 Oysxuun L (coborsensan wacrora 2
npu orcyTereuu ¢pfs3u). Koraa cosse K papsa HyMo, rpa-
$HK COCTORT M3 FOPHIOHTANLHOH DPAMOR (w==Ly) ¥ npa-
Mok noa yraoM 45° (@=L} Obe auaun nepecexaioTes npw

0 == By == Ly,
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Mpw Hanwuun cesan {K++0) cacrora onpeleaserca ypas-
uedueM (X.12) u npeacrasasercs nByMs runepSoinusckn-
MH KpUBBLIMH, Koropoie Gogee He nepecekaiored. Koria Qe
pasno 4, YactoTa o B ypasHenwu (X. 12} supamaerca
COOTHOLLIETHEM

| Q=29 o =2 i!{(ﬁzémmﬁ), (X.14)
omenda
11 + Ko%,
W "

31 QopMYJan AAK0T LBE YACTOTH & H ®', U3 KOTOPHIX
oJHa BHIUE, 8 JApyras Huxe gacroth £y, Jas onHoR wu3

mgr—_

Amnaumyla
|
Ooyunasmop | t
}
L
%
Oeuunnamop I

$ur, 30,

STHX 4acToT KoaelaHus cosiaaanTt no daze (X; w Xz no-
JOMHTEAbHEDB), 8 ANA APYrofl HacToThi KoaefaHHA NPOTHBO-
nosoxue ne Qaze (X;>0 u X;<0). Ecau cuerema 503~
SympaeHa 0e3 ocubblx NPeROCTOPOMHOCTER, T0 W w, H ©
GyzyT Bo3Gymaarscs BMeCTe, TaK YTO B ABHKEeRHH Do-
ABATCA Guenus {uJaH MOLYAALME) ¢ HaCTOTOH @ — o', 3TO
cxeMarudeckH H3obpaxaercs Ha ¢ur. 30. B akcnepumesn-
TANLHBIX VUeGHUKAX 9TH OuenRHa OQHIypHPYIOT TOA METKHM
HAIBAHHEM «CHMIIETHYECKHE MauTHWEHSD.

Moxuo npeKHHYTL, UTO NPOHIORIET B TOM Caydde, Ko-
ria 00uH u3 OCYUAARTOPOS, HANpRMep nepsoilt, ue Oyler
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Autelnes. T0 o3nadaer 3aMeny vpappeduh (X.10) cae-
AYIOUIHMH YpaBHeHHAMH!

{ 0 a2

{7t g -+ a”) X+ (mzz r i al?) Xy == VP (X7,
ge ot

(mm T =+ 412) Xy + (mzz iy 552%) Xy ={.

3necy @ woxeT Guire moboft byukuxeh xy, a y onpeneaser
crefeds HeadHeRHocTH. Mir He cradem paceMaTpEBaty ob-
VIO 3ajady, & NIPOCTO NPeLNONOMKHM, 4T0 ¢BA3b cAala #
HENNHCHAHOCTL OUeHk HEIHAUHTEAbHA, T. €.

K— Mang, y-— oueis Malo, V> — HRYTOxHO Maao, (X. 15a)

(X.13)

QYHKUHIO § MONHO DA3AOKUTE B TAKOH CTENCHHON P
— 2 3
P = Gy By A O Xy - By -
2
, Ecnu xy paBHe X cos wf, TO X1 AT yieH X} cos 2w,
xinaer Xjcos 3wl .... I[lpeanoncwkuy, Banpumep, yTto
§ = o, 4 0,X%. (X. 156)

MB MoXKeM NOMBITATBCA NPOBECTH CAedyioniui NOpsAoK
noclefoBaTeNbREIX npUOAMMeHNA: AA8 Hydeporo npaban-
XKeHus nosaraem y=0 n pewaev cucremy {X. 10} rax, xax
370 Menaqaocs Buiwe, Boilesns OoHY M3 ABYX BOSMOMHGLIX
HACTOT, CKAKEM ©, HAXOIUM, 41O

X=X Cos0f U Xy==.X,C080f (X. 16}

gax 370 ecTh B ypepHenuu {X. 13).
Taxoeo Hanle npuORHAKERHE HYAEBOr0 IOpPAAKA C Ape-
obradaowied wacrorod o, Ana npubanmenus nepecec no-

pAOKA MCROAB3YeM B @ WIEH Xjp ¥ TojaraeM, yTo Xosddn-
UHeHT ¥ Mad, T. €,

@maa+azX¥cos2wtﬂ%+—é~azX%+
45 wXicos 2ot (X.17)
D10 BHpAKEHUS NOABANETCS B NpaBofl yacTd ypaBHe-

.,. . 1
rus (X. 15). Mocrosnunt uaed |@o— = wXi| ne mpeacra-
grseT oceboro uutepeca; wieH, coaepxamuil 2wf, Gyder
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RO36YMAaTh KojeBauus ¥ U Xz ¢ dacToTOR 20, Takum of-
pasoM, Mbl HIEM DEIIEHWS Xy H Xay B TepBoM npubiuxe-

HUH, T. €.
X;mx§§~§-x;1 H .x“:}/z cos 24, X. 18
Xy=m Xpg -+ Xog B Xy = Vo008 20t (X.18)

Y HAC DOAYYMIIHCD JUHEHREe VPaBHSHMs Co CACAVIOUIHMH
WIEHAMH C NTDaBOH CTOPOHN paseHoTBa:

Ay Q) ¥+ Ay (20) ¥, = yoo X,

(X.19)
Ay (20) V4 Ay (20) ¥y == 0,
Ecan onpelgenwtenh He paBeH HYJO
A (Q0) = — dm ot 4 ayy = my, (R — 40°),
1Ay (20)} 0, (X.20)
TO 9Ta& CHCTCMA ypardeHnf pemraeTcsn NPOCTO B BHAE
1 - 1 .
rlmi%%ﬁi, Yzmmﬁimﬁifi. (X. 21)

Takum ofpasoM, MB nNodydaem peloJsiide NONpaBKH ¥
g ¥, 10 BeHYMHe MOPHALKA ¥, KOTOpble HEODXOAWMO BECCTH
8 ypapaeuus {X. 18).

Cutyauns, oRHAKO, COBEPIHEHHO &33‘&&?{5!6?65{, Koraa on-
peldesurent ovedb Man, T. e,

| A (2w)] == 0. (X.22)
Mo yxe paccw&?pmaﬂﬂ onpegenurens |Al ypapuenus

{(X. 12} u daspaan ® ¥ @ ero Kophamu. B Hymw}u npH-
Gnuxeddy Mul MOXeM p3dThL Jubo w, Jubo xe .

Ecan saats @, 10 43 A0} =0 noayuum, 410 20 =0/,
Ecau sants &', 10 13 |[A(20)] =0 noayunm, uto 20 == o,
{X.23)

Jlaunple yoJaOBHS BHPAXKAOT (Jiydad BHYTpemHero pe-
30HaHCa Mexny OAHOA W3 4acTor ¥ Bropofl TapMoHUKOR
APYrO# 4aCTOTH. JTa AHOMAJHS B TOYHOCTH COOTBETCTBYeT
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ycnoBuio (X, 6) Ilvankape. 3pech tpebyetcs ocoGoe pac-
CMOTPeHHe, NOCKOJIbKY Y; (mam Y3) Moryr craTe BeJHYH-
HO Toro XKe nopsaaxa, uro u Xy (uam X;), W Hawe npex-
nojoMeHue 0 eIXHHCTBeHHOM npeobjajaolleM uleHe yrpa-
THT CBOIO CHJTY.

37y 3ajavy noaHee paccMoTpen Maxkupo!l), Koropomy
yAanoCh MQAYUUTh PEUIeHHN AJ8 9THX AHOMAJBHHX yCa0-
BHit. B 3TOM npuMepe pa3phbiBH CHOBA BHITEKAKT H3 yCJIo-
suA Ilyaukape.

Bo Bcex 3azauax Ha KonebaHus oOLIHA pe3yabTaT co-
CTOMT B TOM, 4TO (836 MEHOY OCYUAAATOPAMU YBeAudU-
8aer pasquyy 4acro7. HHbIMU croBam#, 9acToTel Kak 6yi-
10 OTTANKUBAIOT APYT Apyra.

7. HECKOJIBKO MPUMEPOB W3 ACTPOHOMHWH

A. Cayvaii croaknosenuii

3710T npuMep paccmarphBancd camium Ilyankape?}. Ou
NPHBOAUT K ABHEIM Da3pbiBaM: wacTtuHua A aHG0 MPOXORKT
MHMO 4qacTHUE B 0e3 CTONKHOBEHHS W WieT HOPMA/ALHO NO
cBOeMy coOcTBEHHOMY nyTH, MHOC Ke OoHA yAApuTCA O 4a-
criy B v orxkionutcs. DTy ABa ABHXXEHNS COBEPLIEHHO
Pa3THYHE H MaJsefiliee M3MRHEHHe B HAaYadLHBIX YCJOBHAX
AOCTATOYHO AAR Toro, 4Tofbl BHI3BATE NEPeXOR C OAHOH
TPaeKTOPHH Ha APYTYIO.

B. Caytuux 3eman

3emns umeeT GopMy He Mlapa, a CNAOIIEHHOrO IHMI-
couia. TpaeKTOpPHIO UCKYCCTBEHHOrO CIYTHHKA BHYHCAN/ NO
MeToAy NocneNoBaTebHblx npubamxenu#t Bpaysp?), koro-
polii o6HapyXKHA HeycTOHUHBOE [BMIKeHHe TIPU HAK/JIOHEHUH
63°. Ocobmifi cayuaf, Ronyckaluui pasjgeneHie nepeMeHHbIX,

1} Magiros D, Inform. and Control, 2, 297 (1959); Proc. Nadl.
Acad. Sci. U, S., 1608 (1960); J. Math. Phys., 2 (6), 869 (1961).

2y Poincaré H, Méthodes nouvelles de la mécanique céleste,
Vol. 1, Chapters V and VIII, G. Villars, Paris and Dover Pub., N. Y.,
1862,

% Brouwer D, Astron. [, 64, 378 (1959);, Proc. Symposium
Appl. Math., 9, 152 {1959},



210 Fanen X

6bi4  Bomssged Buntu!), KoTopbl modyyua yeroHuMByio
TPBEKTOPHIO, 33 HCKAIOUEHHEM TPAEKTOPHH, NPOXOAALIHX
yepes noakca. B ppoBeReHHOM HM pacuete CXOAHMOCTh
OTCYTCTBYET, KOPAA HAKNOHeHue AocTHTaer 63°, Tak uro »ra
aHOMAJA% COOTBETCTBYET BHYTPEHHEMY pesoHaHcy [anano-
riyHoMy ypasuenso (X 06)] meXAy wacroTaMH HYJeBOro
npuBauKeHHA. STOT BHYTDCHHHH DE30HAHC NePeMeCTHTCA
Ha Jpyroe HaxkAoHeHde NpH NepBoM npHOJMIKeHHy n nepe-
MECTUTCR elife B CAeAyUINX IpUOAHXeHUAX; B KOHUE KOH-
UOB OH, HECOMHEHROD, JOCTHTHET NOARPHOR TPAEKTOPHH,
HMunrmy cnoBaMy, 9T0 TPOH3OHAST NpH COOTHOWIEHHH

BV == Vg0 (X.24)

FAE Yo H Ve CYTh YacTotht lyaeBoro npubmuxedsn, No-
CTEHCHHO JaMeHAeMbIe HaCTOTAMY

17
nlvl me 32\’2,

rjie vy B vp — (PaKTHYeCKHe KOHeuHble YacTOTH.

Sr1a zamena npeAckassisadacs B ra. [X. 3agaua nogob-
HOTO pOja paccMarTpHBadsach @ ofiilleM Bulde 8 pasi. 9, rae
TIOAYCPKRBAIOCH, 4To B AelcrBHTENLHOCTH yeioBue [lyau-
Kape ACAXKHO COJepXKaTe YaCTOTH v, OKOHWaTeabHON 3a-
Aaud, B TO BpemMs KaK ana/u3 Ha OCHOBe pujla NOCAeoBa-
TeAbHbix NPAGAHKeHuH, NO-BUAKMOMY, OIIHOOYHO COmEepXHUT
HayaJbHbie HEBO3MYLUEHHBEIE TACTOTH Veo. ACHO C NepBOTO
B3ryada, 410 M00ce yeAoBHe Ha OCROBE NPOH3BONBHON MO-
Jedl, BHOPAHHOM AJA HyJesore npuOAHKeHHS, A04KHD
M3MeHHTBCA Oviaroaaps BBeleHwio npubauxennfi Gosee Bul-
COKUX TTOPAAKOB. A

Bo Becex cayuasx, KOTophie ™Mbl paccMoOTpeTH, AeHcTBy-
TenbHo HaOTIonaeTes caefyiolllee: OdYeHb MAd0ro H3MeHe-
HHS B HaYalbHLIX VCJAOBHAX HIH B CTPYKTYpe CHCTeMH H0-
CTAaTOYHO, YTOOBLl BLISBATE HEROTOPOE KOHEUHOE H3IMEHEHME
TPACKTOPHA. DTO U €CTh TOT BWI paspliBa, NPOAEMOHCIPH-
posansore Tlyauxape, KOTOpHH COOTBETCTBYET OTFCYTCTBHIO
papiloMepHOR CXOAUMOCTH,

YW Vinpti J P, J Research Nail. Bur. Standards, Ser. B, 63,
106 (196%9); /. Research Natl. Bur, Standords, Ser. B, €5, 131 (1961);
J. Resewrch Natl Bur. Standards, Ser. B, 45, 169 (1961),
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ITH aHOMANNY HeNAI0T HEBO3MOXKHBLIM TOYHOE fpeicKa-
3aHKe NOoBCHERHH CHCTEMBI 0 HCTEYEHHH Jwdore 60.7113{1101"‘0
IIPOMEXYTKA BPEMENH H HENOCPEACTBEHHO TIPHBOAST K CYa-
THCTHHRCKOH Mexanuke, MoxHO NOBTOpPUTH 3iech npHMep,
npusesexanthi Dopenem, xotopuifi yXe paccMarpunanca B
raage IX: nepememenne Ha | cx macchi 3 1 2, naxoas-
wedica ga Chpryce, NPHBOAKT K U3MEHEHHI MOAH THAMKECTH
na 3emiae Goaee wem wa 10°19% 310 sosmyulenue, ua mep-
Bl BSTASA KaMmyileecd HC3IHAYMTENbHBIM, 14eT HAM BO3-
MOMHOCTL OnpellefsTs ABHXeHHe MOJeKyJ ra3za 3a npo-
MEMYTOK BpEMeHM HOPAJKa OTHON MWITHOMHOM A04M Ce-
KYHAB, fNpejdckasanue Ha Bojee IJHTEAbHOE BRCMRA CTa-
HOBUTCH HesosMoxdabM. [Ipumep, Bubpanunit Bopeaem,
NpEKPAcHO ONpapibiBaeT CTATHCTHMECKHe MeToan Doanly-
MaHa, CTABA B TO X caMoe BpeMs 32Jauy HeyeTONuHBOCTH,
MeHee OYRBHAHYIO, HO He MeHee peddbHyw. OHa sCHO oupe-
pensercs venoshamnu [lyaurape.

8 3AHAUY TIPHMKJIATHOM MEXAHHKH

Bece 3azaun, paccmarpuBaBIINECS B IPEAMECTBYIOLIMX
pasienax, COOTBeTCTBOBAMH ODHYHON cHTYAllMH B Kaacchve-
CKOH MeXzHHKe: OTCYTCTBHIO TPCHHA, BASKOCTH, 3aTYXaHud
awboro Buaa. 210 npHMenuMo K Helecnolt mexanuke, uto
W npednosaranock B crathax [IyaHkape. Yconosss Heycrofi-
YUBOCTH, OTKpbIThie Ilyankape, uMewT, 04HAKQ, HIHDOKYIO
00aCTE NPAMEHMMOCTH H DACTPOCTPAHMIOTCR HAa npobieMy
NPBKJAA/JHOR MeXaHWKH, B KOTOPOH moryT OiTh CYUIeCTBEH~
HBIMM BCE BUJBI 3aTyXaHus (H [OJOKHTEALHbIE, B OTpU-
narensHble). Mel He SyseMm noapolHO PaccMaTpHBETE npo-
BaeMbl TAKOro poJa; MX aHAAM3 MOMHO HAATH BO MHOTHX
KRHATAX H CTATHBAX, NOCRALICHHBIX BONpoctasM MEXaHRUECKHX
goaeGanni. JapdM JdlL KpaTKoe onHcaline HEKOTOPHX
MEXAHHUECKUX NPHMEDOB M NIOKaXeM, Kakuv ofpa3som BHY-
TPEHHHH DEICHAHC NEHBOAMT K HEYCTOAYHBOCTH,

Caagannvie OCHUAZRTOPOL PN OTCYTCTBHR COUPOTHBIE-
H¥A paccMarpuBaapcy 8 pasn. 6, Ho jgeficTBHTEALHME OC-
HUAIATOPE BCEr/A COBepHIANIT 3aTryxatowue Konebauua,
Henpepeiprpie KoJeGaHHA MOXHO CO34aTb, ECIH Nepnhil
GCHMANATOP COMEPKHT HEKOTOPOR OTPUKATEABHOE CONPOTU-
8aenue (NOAJEDKHBAIOUEE ABHXKEHHE), B TO BPeMS K&K
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BTOPOA OCHMIJIATOP 32TyXdeT NOJA 2eACTBHEM NOMOMHTENb-
HOFO CONPOTHBAEHUH, 3Ty 3a/la4y MOMHO pacCMOTpPers B
ofwes puge. Ee pewenne naer pesynsraTsl, NpybAn3HTE b
HO Co°TReTCTBYIOIMRE noxasamunM wa dur. 31 w 32. Ha

ry
w //,
.
E/ //
vy ,f/ )
@ f,f -y P |
€ 2
” Q, |
* greiigmpot
-~ b Sarm
’ww"‘ { =T
2 —F SN
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g o Yo b
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i !
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‘;’ ‘ ‘s\ a a
G 2. 23 o @, 23
®ur 31. $ur, 32.

dur. 31 wanocTpupyerca caydai caalolt csa3u, korga -
nepfoanyecKue KpuBnie NONYHAlOTCA [IPK HYJEBOM CONpO-
THBJIGHRY, 4 coaoliHas Kpusad npeacrasasier cofoi yacro-
Ty BHIHYMAeHHDIX KoaeOanuit. Beanuuna orHomenus uHTeR-
chBHOCTelt O0OHX OCUHANSTOPOB BHIpaMaercs HHXHeR
KpuBoii. Ecan dacrora koaebanult Q; nojjdepxupaercs mno-
CTOYHHON, TO Mbl NONYYHM TOYHYIO DE3OHAHCHYIO KDUBYIO
(nyukTHpHas JHNMSA), HO IEACTBHE BIOPOrc OCHUJIATODA
Ha nepbeif BLI3OBET CMellleHMe YalTOTH o, KOTODaH, mo-BH-
OHMOMY, CTXOAHT OT 4dacTore £, B pesyavrare geficrsu-
TeapHAaY pe3oFaHCHad KPHBAR BBRITAANHT oCTpee, YeM HOp-
MaJbRas.

Huarpamua dur. 32 coorseTcTBYer cHabyoi cpAsy, Ha-
CT0Td © xapakrepusyercd temeps Z-o0pa3Holl Kpupod ¢
HeycTORYRBOA cpennel gactsio. OHa pacrosaraercs Kak
pas BRovus ofenx persell nepeodavaseHOR KpHBOA (Oes co-
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npotuenenna). PesonadcHad KPHBag B 9TOM caydae pace
glenrseTcs Ha [ABe pasnuyHble BETBU C De3KUMH NEpexo-
RaMM OT BepXHHX Bersed K suxuuM. Henpepuisrocti Godib-
le HeT, W MEeMAY PAzjudHBIMH TUDAMH ABMMEHHS (ylie-
CTBYIOT pe3Kkue paspuib! ') (CM. cleAYIOIIHH  pasgen).
Muoro noA00ABX NpHEMEPOB A4I0T HE3ATYXAlOl(He 3JIeKTPH~
veckHe KOHTYpo. ConpeMcsi Ha MEXAHHUECKYID 3aja4y: Ha-
creddule wacel, Ilepsweim  ocuminsTopom  (nolJepXKupacs
MLIM) CRYMHT 4acoBOe Ba1aHCUpHOe KOJeco; BTOPOH OCum-
aatop (¢ satyxawuem) ofpasver mastHuk, Koraa ofia oc-
LWJIATOpE Raxoadarcs y pedokasca, TO Jackl HAyT Oblcipee
HAH MellleHHee B 3aBHCHMOCTH OT 06CTOATSABCTB,

3. OTPHULIATENBHEBIE COINMPOTUBNEHKMY 8 QCUHANATOPRAX

IMonessn OCTamOBHTBCH BRpatie Ha nonstau of orpu-
LATEADHOM CONPOTUBACHUY. MHOTHE 3JARKTPHYECKUE, BALK-
TPOHHKE M NOJYNDOBOJHUKOBHE yerpoderBa ofaalaior He-
KOTOPHiM# BeChMa CIOXKHLIMH XapaKTEPHCTHKAMM, B KOTO-
PHIX TOX {, BHIDAXKeHHHH B BrAe HEXOTOPOH (pyHKUMH HA-
npaXenus V, MOXKer Ha HEKOTODHIX yuaCTKaX KPHBOH ga-
HaTh OTPHHATEABHOE CONPOTHBAeHHE R, XapaKTepH3YIO-
e CTEAVIORIIMH COOTHOIEHHAMH;

i g1 - .
-ﬁ-ﬁugﬂ?-, Rm*&,&’}(). {}1:25)

. Takoe ycTpoficTao, NOAROASUIHM o8pa3oM coelHHeHHOE
(nav cBA32HHOE) © XKOHTYPOM, MONKer £0342BaTh OTpHILa-
TeJbHOE COUPOTHBJAEHHE B ROHTYPe W KOMINCHCHDOBATH
00LIgHOe NOJOKHTRALHOL COMPOTHB/AGHUE, TEM CaMhlM O3~
lasas BbiHYXKOeHuwie Komebanud., Bee yerpoficTsa ¢ oTpu-
(aTeAbHEIM CONPOTHBACHHEM XAPAKTEPHIYIOTCH CHABHOA He-
AUHEAHOCTBIO M 3ABHCUMOCTBIO CPEAHETD OTPHUEATENLHOND
conpoTHBAeHHA K OT aMIVIHTYAB KosieGauufl. B oluiesm sth
YCTPOHCTBA MOTYT COSAABATL (B 3ABHCHMOCTHE OT AMIAH-
TYAB} OTpUNATENLHOC CONPOTHBILHHE

R, <R <Ry, (X.286)

Y Brillouin L., Armagnzt H., Les Mesures en haute
frequence, Chapler |, p 12 Chiren, Paris, 1923; Cruft Elecironic
Stail, Electronic Circuifs and Tubes, MeGraw-Hill, N. Y., 1947,
pp. 472477,
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rre R=—R’, sagmouaiomeeca B npenenax ot K, 10 R,
Droro OBMETD YTAEPMACHEN [LOCTATONHO AJH »ABMEHTAD-
HOTO PACCMOTPEHH.

[Mpesnonokum, YTO CYMECTBYET HEKOTOPOR OTPULATEeNb-
HOe CONPOTHBJEHHE B HepBOM OCHHMINTOPE U3 YPaBHeHRs
(X.1) n ofblunoe NOAOKHUTENBHOE CONPOTHRIAEEAE BO BTO-
powm ocuxakATOpe. DT0 NPEANIDJI0KeHHEe D3HAYACT BEAIOUE-
uue jobasoukoro wieHa —R’'¥; B- nepBoe YpaBHerHe o
unena +rip-— o Bropoe, lpeanosoxuM, xKpoMme 7T0rO,
4yTOo CBA3E MEKAY HEMW HeT (ap==0, creroBaredwha,
=0}, Hac udrepecver B03SMOXHOCTL BHHVMKIEGHHHX KO-
aebanufl ¢, B 3rom caywae ofa ypasmenus (X. [[) aa-
MUY TCA O CASAVIOIMME YICHAME:

Ay = myy (Q%} — Iy — mgl Mmoo, = K,
Aiﬁ = Mg, Agg ws Higg (Qgé -+ ipoty —- mz), Moy ==,
(X.27)

3aeck py WMEET HEKOTOPYIO 3alaHHyID BeNHUuHY, A py MO-
et npUHAMATL J000e 3HaYeHHe B Npejenax, BhITeKaloLuix
n3 cootromenus (X. 26). Ycaosue (X.[2) renepn npect-
PA3yCTCH K BHIY ¢
¥ , 2 2 .
(@31 — ip1o — @ }{ Q52 =+ ipsw — m2)~— Kol =0. {X. 28}

Mbt Zo/KHB OTHAEIKTh Teneps AeHCTEWTEALHBIE WJIEHB
Or MUHMEEX. D10 faeT gaM

— 0 (95— ") 40 (2], — %) =0,
(@11 — ) (8% — 0°) 4 pyp” — K o' =0,

[lepBoe ycnoBue naer caeayollee 3HAYeRHe py, TP KOTO-
POM BO3MOJKHBI BEIHYKACHHBIC KONeBAHRA:

(X.29)

— Q%}m(ﬁz 3
ij@gw. (X¢ Q)
7 @

2710 3uaueHde NPH NOACTAHOBKE BO BTOPOE ypaBHeHHe HaeT

cAeAyiollee YpaBHeHue TpeThell cTeNeHH OTHOCHTENbHO 2
(nocne ymuoKenns Ha &, — o).

(Qh — ") (@ — o) +pi (e} — ©')w?
— Kol (2% — o?)=0. (X.31)
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Ornowenue amnantya (X 13) Xi/X, ecrts caoxkuas se-
apuuna, Ammauryaa xosnefaHHH 3aBHCHT OT HeddHeHHBIX
4IE€HOB XapPAKTEPHCTHK OTPHUATENBHOTO CONPOTHBIEHHA, a
3Ta HeNUHEHHOCTh C03/1aeT HEKOTOpble TapMOHHKH B KoJe-
Banum.

AHanus ocHOBAH Ha CJeJyWOUIHX 3aMeyanuax.

fIpu Toumom pegonarce {y;=%ss) Beeraa nmeercs pe-
leHye

2 2
911 = 922 = (1)2.

Bdaau or pe3onanca peineHne OMH3KO K Qyy (uau, ToY-
Hee, K pPeIUeHHIO CHCTEME C HYJIEBBIM COMPOTHBJAGHHEM), T. €,

Lu™>Q), uan L& Ry, 3 o=,

3ro BUIHO 43 ypaBHenus (X.30), Koropoe faeT HeGO/BIIHE
3HaUEHUS py, AeNA0LlHe Maaofl BeJHYHHOH UBeH pippw? BO
sTopoM ypasHenun (X. 29) npu matoM pz. DTn paccyXie-
HH$i HENOCPEACTBEHHO NPHBOAAT K CHTYAUMAM, HILIIOCTPH-
pyeMbIM Ha ¢ur. 31 u 32.

10. BUBPALIMA KOJIEC ABTOMOBHJ/IEH W PJIATTEP
KPBIJIGEE CAMQJIETOR

Huyo cuTyanno MoXHo OOHApYXUTh BO MHOMHMX 3jeK-
, TPHUECKHX K MeXaHuYyecKHX 3aJavyax; OHa COOTBETCTBYET
CTPYKTYPaM cU CBSA3aHHBIMH OCLUH/IJATOPAMH, XapaxTepH-
JVIOUIUMHCH aQKTUBHOL (8a3b10. B mojeqn npeipifyllero
pasjena paccMaTpHBajgach 3HEprHf, nojasaemas OJHOMY
A3 OCUMAJATOPOB OTPHLATENbHBIM CORDOTHB/ICHHEM, HO Me-
XaHU3M cBA3W OHJ maccHBHBIM. B atom MoxHo yGeluThed
Ha OCHOBe TOTO, UTO MBI HCXOAMJIH M3 ypaBHenHR (X.9) u
(X.10) mast KoHCEpPBaTHBHOA CHMCTEMBl K BHIBEJH ypaBHe-
Hust {X. 1) ¢ cHMMeTpHUHLIME Y/€HaMH CBH3H

Ay = Ay (X. 32)

3asauu, KOTOpbie MLl CeHYaC XOTHM PACCMOTPeTh, Xa-
paKTepH3ylOTCcA CBA3BIO, KOTOpas MOXer cHabxKare 3Hep-
riuefl cuCTeMy CBASEHHHX OCHHAIATOPOB. IT0 NPHBOAHT K
HEeCHMMETPHUHEM YPaBHEHNAM, B KOTOPbIX

.Aiz =1'i—' Azl. (X. 33)
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Xopomo MBBeCTHWMH TpHMepaMu ciayXar subpanuu
{shimmy} xonec B aBroMoGrasx U ¢JaTTep Kpslibes B ca-
Monetax. Bulpauun kojec B asToMoOHie cBA3alR gopes
Tpenne ¢ rpyHroM. [eficTRHe »TOTO TPEHHA MOJKeT Rapath
sHeprwi0 Ans Bubpanuu woaec. Hrto Kacaercs ¢uarrepa
KPHABLER CAMOAET, TO O 06YCAOB/GH CBASLIO MEKAY ABY-
WA PAsHLIME KoaeDaHuaAMH KPBLIbEB, NPHYSM T2 CBA3bL H3-
MeHAercs oA AefcTedeM MOTOKa BO3AYXR, KOTOPHH MOMeT
NOCTABASITL 3HEPTHIO B CHCTEMY.

TIpobSaevwy daaTrepa Kpuiber oUeHb TOYHD HCCAELD-
paan Kapman u Buo '), B pabore kK0TOpHMX 4uTaTenp Hah-
ner Onecrsumuf ananus sonpoca {crp. 220-—228). AxTnb-
RbIl Xapaxrep CBH3H NOAUEPKHYT Ha CTp. 224, rie noga-
3aH0, YTO 3Ta CBA3L HENOCPERCTBEHHO CALNYET H3 JHCCHM-
merpuy (X, 33).

HaGpocaeM yapouIeHHYIO MaTeMaTHYECKYI0 Moleds, B
KoTopoh ypasHenun (X.11) saMeHeHnl clIeiyIOU{uMKu Ypas-
HEHKAMU:

Apxy - Apxy =0,

Ay x; 1 Apxy =0, (X.34)
A== Q2 mw2 . %
o w{ ;I ?) (X.35)
Ag == 1y Q82— 0,
ApAyy == — ok,

Has daatrepa xpuaben xoshdunmento Ap u Ay nmMe-
10T NPOTUBCIOIOKHLIE 3HAKH, # ¥ HAC HET ADYTHX UJIOHOB,
cofiepxauiux Qg dag Qu. Ypasuexus oOnuHO SHIBAKT HE-
AVHeHHbIMH, a4 o MONEeT 38BHCETh OT aMIIHTYAH Kodela-
HHA.

O6a ypasrenns (X. 34} uMeOT pewlends TOABKO TOrAd,
KoTAa ofipefgenutess |A! pased yynw, 1. e.

(@} — o) Q% — o)+’ =0, (X.36)

=
mMy

TAe

B KarmanT, Bio{ M, Mathematical Methods in Engineering,
McGraw-Hill, M. Y., 1940, p 223; ecto B nepenoge: T. Kapman 4
M. Buo, Maremaryueckse MeTDAm B HHMeHepHoM aene, Mo—JL,
2-e n3n, 1948,
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310 ypasHenuwe oTauvaerca o ypasuenns (X, 12) rew,
YTO OHG COAEPRUT HOAOMATEIRHLIH uleH -+ BMECTO 0T

pUUATEABHOTO 4neHa —K{Qf — o) CootsercTsyomui

w

ARPUCHOR
L8830

W -

i
!
!
i
]
!
1
!
i
i
Q"

dur 33.

rpadik HMeeT aBe rHoeploJHYeCKHE BETBH, K3K 3T0 ROKE-
,3aHO Ha ¢, 33, HO 3TH BeTBM OTJHUAKTCA OT BETRCH HA
$ur. 29 H3-3a unedHa +¢? BowWwenlero B YPAaBHEHHE BMECTD
axena —K2(Qh — o?)2 B uHTepBane Mexay & u Q7 pe-
WeHHE naeT KoAeGAHHA ¢ 3KCHOHEHHUAABHMM pOCTOM. AM-
mautyAa koaeBanu$ mospacraer [0 TeX nop, NOKa He
HAYHYT HrPaTk DOAb HeJHHelHBlE YlEHb, NpUBOAALLHE K
PACCESHMIO 3HEDTHH, TeM CaMpiM TOYHO KOMOEHCHPYS NOA-
BofHMYIO 3Hepruio. Taxkum o6Dasom BOIHHKHYYT BLIHYAKAEH-
Eble KoneGanma {(C NepeMeHHLIMH EMIAHTYAaMH) BAOJL
peelt nysxkTUpHON Kpusoll Mexny Q' u Q7.

OueByARO, 4YTO YACTHEE CCOBEMHOCTH KPHBHIX SABHCHT
OT AeTanell MeXaHWaMa ARUCCHAMMETPUUHON CBHAM CHCTEMH,
TAK 4TO PeanbHAs 3344843 NOAYYALTCH IOPasio cHoxHee,
Onaako npoctToff npUMep, KOTOPEIfl MB TONBKO YTO PaccMo-
Tpear B OOMUX UePTaX, OXBATHIBAET BCeé CYLIECTBEHHBIR
MOMEHTHI.
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OTtMeTHM caeayoine TIaBHbBE OTAMYHS OT 3anad, pac-
CMATPHBARILHXCA B pasid. b:

A) HeKOHCEpPBATHBHOCTH CUCTEM, CBH3aHHLIX ¢ BHEHIHM-
MM HCTOYHHKAMH 3HEPTHM;

B} InccHMMeTPUYHOCTD CRAAI;

B) cOmikense yacToT APYT ¢ APVFOM H COBNIZAEHHE B
oGiacT!  BLIHYXKAEHHLIX KonebaHHH, B TO BpeMs KaK B
pasjl. 6 uacTOThl pacxoAATcs B NPOTHBONIONOMHbIE CTOPOHEL

11. NEPEXCA OT KJIACCHYECKOHM MEXAHHKH K BOJIHOBOH

Bce 3ajauy, XapakTepHayIOUiEecs BHYTPEHHHM peso-
HAHCOM H TPHBOASINHE K paspuiBaM [lyaHxape, nposasasior
B BOAHOBOHM MeXanHKe odeHp cnepsduunble anoManun,
B ofBYHEX 3a1a4aX Tepexns 07 KJIACCHUYECKOH MeXaHHKH
K BOJAHOBOH Jerxc npoaHajuauposate no Metoxy B. B K.
(Bprameca, Benueas, Kpamepc). Muw He OyzeM ocraxa-
BAMBATLCH HA 3TOR CXeME 1oCAe]UBaTe/IbHLIX npHbAHXKe-
HUH, KOTOPAR USJA4ATAETCH BO BCEX KIACCHYECKHX YUeDHHKAEX,
ocoBendn oficrostensHo v Kembna'l). B Tom cayuae, xorna
yunTblBatoTes yeaosus llyaukape, anaana yoroxHsercs.

PaceMorpiM, HanpuMep, HEKOTODYIO UACTHLY, ABHXKY-
YOC B OOAC ¢ NePHOXWIeCKH MEHSIOWHMCA [OTeHUHA-
JOM, Kak 510 OLWo nokasaso Ha oer. 21, Boarosas mexa-
HHKA OPUBOJMT K ypasHennw Marbe ¢ cosepuieHsHo pas-
RbiMH PEWEHBAMM JLISi CIyYaes, KOMAZ 3HEePTHd fnpesbiniaeT
MAKCHMAJbHOE 3HAYEHNEe V) WM He JoCTHraer ero. 37a sa-
Aaua uecAegoBalack B pasdbix cayvasax. He ocranasan-
BAHCH 14 PE3YIBTATAX TAKOTO AHAAHM33, OTOULIEM YHTATEIA
£ onsoft us KuAr asropa?). Ha dnr., 34 uamocrpupyeres
noactuas cuvyauus, [lpu snepruax Humxe Vi aevkenwe
npexcraBaset coGok KosneGanus BHYTPH BRAAHH; 9T0 Aaer
ouellb y3Kue snepreTmueckyue nosocel Ey w E;  {dur. 34).

Korga xe sseprun npubmwxaimored ¥ Vi, nosocn pacurs-
PAIOTCS H CTAHOBATCH AAA sHeprufi bulme V, owene wumpo-

1y Kemble E. C., Fundamental Principles of Quantum Mecha-
nles, MeGraw-Hill, N Y., 1937; reprinted by Dover, N. Y., 1958; oM.
TARME DRMMeyanse Ha crp. 129

2} Brilleuin L, Weve Propagation in Periodic Structures,
2nd ed, Dover, N, Y, 1953; ecrs » nepenone: JI, BF[K«’{JIKJBH, Pac-
UpucTpanenie SO B DePHOAMUECKEX CTpyKTYpax, MJT, M., 1959,
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KHMH. KJI&CCHQ@CK@X MEXaHHKd pusoiuia K pa3pmy B
IBHXKERAAX ANA 3ueprull Hmxe wnu swwe Vi, Tax uro 37y
ABWIKEHUSA COBEPIICHHO OTAXUAAUCL APYF OT Apyra. BouHo-
BAA MeXAHHKA Janpellaer T4KOA DaapLiB H 3aMEHHRT erg
NOCTENEHHBIM NEPEXOAOM.

3ajava, HANOCTPUPOBABIWIAACA Ha (Hr. 23, npHBOJMT K
noJOGHLIM JKe 3axkmodedusM. PH3UKN HA UX KaproHe Bhi-
pAMKAOT 3TO, FOBOPS, ¥TC Kodefanuu 30 emagdsax [ u [i
«CBRAGHLE TYHHEeNbHEIM sddextom ckposb Gaprep Vi», Tax

707 7

YA ILELISLI IS LA SIS I A PN T SIS
szzm?fﬁé sz
@Eg E; x
£/
~A

$ur 4.

4TO nepexoA OT ofHofl 8Naf¥HH K JADYroH BOSMOMEH [4XKe
AJIST SHEPTHH, HECKOJLKO MEeHHIMHX Vy. Veaoeust [Myuxape
AA% KA4accHYeCKOro CAYYa® NPHBONST B BOJHOBOA MexaHuKe
K COmepIUeHHD OCOOBIM CHTYALHAM.

Mpl He OyaeM NOAYCPKHBATL 33E€Ch POJb BHYTPEHHETrO
PE3OHAHCA B BOJHOBOR Mexauuke; XOPOWO H3BECTHO, 4TO
O cTaBUT nMpobaemMbl BHPOKACHH.

2. PACCESIHVE BOJIH

Kak yxe oTMeuanocs B pasd. 7, 3alauu 0 coyjaape-
HURX DaspabarhiBawTcs Ha ocHose ycaosdi [lyamkape.
C caMoro Hadana OHM NPHBOAWIHCH WAMH KaK TIpUMepH,
paccMorpenunie camum Ilyanxape. B poaropofi Mexaunke
3djaua o coydapexuy TPEBPAIAeTCA B 3azady O pacced-
Htu: NPEANIONAraerTcs, YTO MJOCKAR BOAHA 7ajaeT HA mpe-
TATCTBHE, 3ajdya COCTOWT B TOM, uToGhl BHUHCAHTE Dac
NPEAeNEHHE PACCETHHOIO H3TYICHRA H TIONEPEYNOS Ceyehpe
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pacceaHua. Muoro takux HPpHUMEDOB BLTPEYALTCH B ONITHHEE
AWIH aKYCTHKE. Bo3bMeM 33444y H3 OfNTHKM H PACCMOTPHM
cihepHYeCKOe JIPLNSFCTBHE € BAeaAbHO olpa)xawued no-
BepxHOCTBIO. OO6RYHO CYMTARTCA, YTO FeOMETpHYeCKad on-
THKA (KOTOD&SR COOTBETCTBYET KJIACCHUECKOH MexaHuke)
eCTh Npefeabibil CIY4all BOJAHOBOH ONTHKH, KOrAd 4acToTa
peaaercs GeckoHeuno GOMBIION, A JAHHA BOJHB CTPEMUTCH
K Hyaw. B jpeficTBRTEABHOCTH e 2eno oBCTONT He CTOMb
NPOCTO H nepexod K NpPeAesty NOPaMueT HeOMHAAHHBIMY
IPEenaTCTBHAMHY, YT0 MBl ¥ XOTHM [OKa3aTh,

ITo cywecrsy, sagava cocrout B cneayiomem. Hexoro-
pasi niockas cperoBas BOJAHA (¢ AAHHOW A) najgaer Ha
chepy papmyca €, KOTOpPYI MOKHO CIONATh H3 JH3NEK-
TPHKA MAR e u3 maTepuana, obaazawuero HeKoTopo#
NPoBOAMMOCTBIO. TloAcunTaem paccedHHYW BOJHY H TORe-
peuHoe ceyerve paccestiMw. Taxas 3ajaua paccMarpusa-
aacek I'. Mu u T1. deGaeM ente npubansuteabio 5 1905 r. 1)
Pacemorpum npenensiblfi ciiyuall, Korga map cAenaH Ha
HACAABHOro MeTaJja d yuMeer oueHs CONBIICH pagHyce
a>>}. Bpnunchendoe nonepeunoe ceyeHHe paccesHus, pas-
HOe 2;al, 8 dea pa3n GOAbE PeOMETRUYECKOZO nonepey-
rO2o ceqenun na®t Ho B »TOM nipedesapHoM (Iywae npuio-
JKEMa TeoMETPHUeCKas ONTHKA, KoTopasd, OLBAKO, laeT Be-
ARYHEY xa? 1A% CBeTa, PACCESIHHOIO BO BCEX HanpaBNeHHSX,
nmoc TeHb. KaK NPHMHPHUTDL 3TH Pe3yJ/sTaTh?

Curyanns enle H0a€e 3aTYMAaNHBACTCH, €CNH TOH e Te0-
pueit (IL. /leGait) pocnonb30BaThed AAR pacueTta MapjieHHA
H3TyyeHus Ha cdepy. DTO NABIeHHE COOTBETCTBYET noume-
peyHoMy ceuenmio ma? B npefesbHom ciyvae a8 GOAbIIMX
MeTaNAHYecKuX wapop!

B panee onyGJaHKOBAHHOM CTATLE aa'ropa %} Bea Teopus
NOABEPrAdChs TIMATEALNON nepecTpoixe, nokasaslwed, 4To
OpH paccesuun CpeTd noa GoNBIUMH YIAIaMH BOJHOBAR TEO-
PHS ¥ TeOMETPHHCCKAS ONTHKA OUeHb XOPOWO COMIacyrTes
Mex sy coboit. Tpyanocts mosuukaer B oGaactu reru. Ao-
COMIOTHAN TeHb TEOMETPHUYeCcKOf ONTUKH NpeicTaBAfAeT co-

Y Stratton I A, Electromagnetic Theory, N. Y., 194]; ecrs
B ngpeaom: Jdx Crparron, TeopHs 3eXTPOMATSLTHIMA, I&’i,wﬂ.,
194

% Brillouwin L, £ Appl Fhys., 20, 1110 (19449},
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Gof Hajesylo OT AeHCTBATENbHOCTH HACANH3ALMIO. BoaHo-
BAS ONTHKA 38MEHAET 3TY KAPTHHY HEKOTOPOR CIOHHON CH-
creMolt ayvwell ¢Bera, paccesHABIX NMOA OueHb He{uabLIMMU
yriamu B nATephepupyYIoOIEX ApYT ¢ LPYFOM @ ¢ najalo-
wEm cperom. Takoe MareMarHyecKoe OnmUCcaHHe gaeT duau-
HECKH KPYIAYI0 TeHb, CONPOBOMIAIOULYIOCR CIIOMHOH CHCTE-
MOR Audpakunonxsx obpaMieHull, KOTOPhIe 0COOEHHO 3a-
MeTHbl BOAnsH IpaHUlE TeHU, ITH Q0paMIEHHa C03A3107T

Hpasg (nonymens ]

A
Rpan (noayment)

$ur 35,

BOKPYr TEHH HEKOTOPYIO NOAYTEHL H NPH YAAJCHHA HOCTe-
neHHo paamaspiBalores  (dur. 35). Ha paccrosumm, ne
MeHbllleM :

R o e (X.37)

rae a2A, DOAYTEHB pacHpoCTpaHdeTeH NPaKTHUECKH Ha
BGIO NPEXKHIOK TeRh H RAYHHAET DACHPOCTPAHATHCA Zalb-
e ¥ JaAblie, B TO BPeMH K4K TeHb [OCTENeHHO HCYe3aer
A4 scHO Haba0AaTbea yxe ne moxer. Twarensunii Bulbop
acuMpTOTHYECKHX $OPMYN, HCRONbL3YEMHX NPH TAKOM AHA-
JM3E, IPHBOAKT K NPOCTOMY BHLIBORY O TOM, 4TG KOJHYECTBO
CBETA, PACCERHHOTO noj O0ablumMU YeAaMLE, COOTBETCTBYEY
NOHEpevHOMY CEYeHHo nma?, a KOAMMECTBO CBeTa, pacCesH-
HOTO DO/ O4eHb MOAMMU yesdMu, faeT ewje odno nonepey-
woe ceuenve na’. Ofulee pomepedHoe CeyeHHe DACCEHHHUS,
AeficTBHTeALRO, papdo cyMMe 2ng?, HO BTOpa2f 4acTb npe-
AGMASETCS [0A OYeHb MaAeHbKHMH yiJlaMH M He BHOCHT
BKJIaJa B LABMCHHE W3AyueHMH; cAefoBaTensHo, nonepey-
HOE CeyeHHMe AJA AABAeHHS H3NYYEHWA DABHO 4% KaK 370
Boito Hakfineno eGaem npu pewenuu srofl sTopod 3ajgaqw,

JKCnepHMeHTH ¢ HeOOABUIKMM HAPaMH pajayca ge=
=15 MK u AauROH ceeToBON BOAHL A=05 Mx Ouam
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npoaeranst Cunxaepom n Jla Mepam, B stux yeaosusx
R=1350 aux=135 na.

JKCMepUMERTH NOATBEPANAH, YTO paccedie ¢BeTa yObi-
BaeT B 2 pasa, Xoria HaGI0AeHUs IPOBOARTCA Ha BOMBIIOM
paccrosiHdy ( ~6.4) unH oueHb BJIH3KO K JHCTY CTEXNA, HA
KOTOPOM HAXOZWIHCh WApH. OtanyHas npopepra reopuft!

BHIBOZ 'TAKOB, YTO UCTUHNHOE NONEPEYHOE CL%enus pac-
ceanun pasno 2na?t Jo, HO k4K faneko MH ACMXHH oTOR-
T, uTo6H Halmojark 5T0? Mbl AOIKHE RpOH3IBOANTS Ha-
BmofeHHs Ha pACCTOAMHH He MeHblie B, B Hmxecnepyio-
el TafAHNe YRa3EHb DODHAKW BeNHvuH a ¢ K,

Bosbmem anuuy sonum 0,3 mx (1. e 3-107% ¢M) u co-
MOCTABUM BEIHYMHN & ¥ R

%x&z 01 10
e 1071 W0F W 0t

{ cx 10 e [ LA 1 R B T 1
R KM 1 10og0 108 1ov

I wapa guamerpom 0,1 am mu noayuaem R=10 cu;
MOSTOMY MBI MOMKeM HalMIOAaTL TeOMeTDHUECKYIo TeHb
oueHb GAH3KO 0T cepPbl HAH CHABHO PAIMBTYIO NOJAYTEHB
Hit PACCTOSIHHM HECKOJIbKHX MeTpos. KcnepUment coBnasia-
er ¢ npeackazaHuaMu. Ecad Basite Wap papuycom a=1 4,
To paccrognde R pocruraer 10000 s, Tak uwro sxcnepm-
MeHTLI, Npoienaunble Ha 3emJe, MOTYT Jullb MPOIEMOH-
CTPUPOBATL TEOMETPHYECKYIO ONTHKY, HAIOLIYIO KAPTHHY CO
c1ato BHpaKeHHbIM 00paM/cHHEM BOKpYr Tenu. Ecau s
H3yuaeM TeHL JIyHH, TO HAM NPHAETCE YAANUTBCA Ha COT-
HH ¢BETOBBLIX JeT, UToOH noJdy4HTs K COOTBeTCTBYIOILEH
aonnet. Papuve Jlyaw a= 1600 xa==16.10® cu; paccros-
Hue o1 3eman g=360000 xu=306-10" cM; KpuTHuecKasn
peanvuda A=0,0 mx=>5.10"% cx. CaenosaTtensHo,

R~ 3 U0 1om g 3107 cue=1.510% wat.

Haxonsich Ha 3emae {d<€ R}, bl Moxem HaGIOAATH TOME-
KO FEOMETPUUECKYI0 TEHL B TeOMETDHYECKOe paccenliue coe-
ta. Habawaenue HeTUHHOSO NONEPedHos0 CeYenus pacces-
s#us notpefopano 6wl ynaneana Habmwgartess Ha Qanrta-
cTHueckoe paccronnue (MHorg Goabwee R} nopanka 12 co-
TEH CBCTOBLIX JAer!
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flpaMo cKaXKeM: #CTHHHOE NONSpeyHOe CeyeHue pacced-
HHS TTPH TAKHX ycjaoBHSX BabJ0AaTk HEBO3MOXHO.

B ofmesm cuTyamss OJAMHaxosa A48 BOAH Awloro TH-
4 ~ SJ@KTPOMArHUTHEIX, YNDPYIHX, ¢-80AH 1e Bpo#as ais
BC2X BUAOB YACLTUL M T. 1.; COBEPLIGHHO TO e CamMoe crnpa-
BeANHBO npH Jwbofl Qopme paccenpaioiliers Tena.

3710 ovueHb THIMYHLI NPAMED TOro, 4TU SOAHOBAR MEXQ-
#UKQ (HAN ONTHKA) Me CMBIKUETCA RALBHO ¢ 280MeTpive-
ckoi Mexanurkod (uau ontakod ). OGe TeopHH BCTYNZKT B
Bopbly, BBITEKAIOIYIX H3 H3MeHedust QyHIaMenTaNbHBIX
onpeaeeHuilt M HaMeHeHHH yoaoBkE Hab O eHH.

HemHorne yuenble, NO-BHAHMOMY, RCHO HpedcTABARIOT
cebe BAXHOCTE 3704 o4eHt obwed npobaemnl,

ﬂepexa,fm 22OMETRUR ~» BOANOCEAR ZSEOMETPUR, CJEJ0BA~
TeJNBHO, NPOUCXOAUT [OCTENIeHHO, HO COBEpIUCHHO Henpen-
BHjeHHBIM 00pazoM, 3pPeKTHBHOE NOREPETINE CceucHUe
LefICTBUTEALHO TOMHO ONpEAeAneTCs BU BCeX cavuanx gop-
Myaofl 2ma® W OKA3LIBACTCH DABHMKM HOBUCHNHOMY 2eoMeT-
puueckomMy nonepeunomy ceveriro, Oanaxo nag toro, Yro-
O HaOMIOAATL 3TY BEAHYHHY, TEODETHYECKH HEONpODEp-
HUMYIO, MBl AODKHH yAaJuThed Ha Oeckonewso Gonwinoe
paccroande, mHoro 6oasiee R, uto abCodloTHOG HeJoCTH-
MUMO Ha npakruxe!

fBaeuns coyaapeHuéi B BOAHOBOH MeXaHHKE, CIEI0Ba-
TRIBHC, HOAHEMAOT OYeHb BaXKHBE NpoblemH.

[3. 3AKJIOYEHME

$u3dk 0 MareMaTHR, AEHCTBHUTE/BHO, PACCYMAAIOT O~
pasuoMy. MaTeMaTuk Co3/aeT HEKOTOPYIO TEOpHIO Ha OCHO-
Be CHCTEMEl AKCHOM H NPOAO/KAET KONCTPYKTHBHYW pa-
BoTy [0 caMbiX Kpadnux npeaenon. Ouldk Ke oTOHpaert
TY TEOPHIO, KOTODAA HAECT €MY HEKOTOPYIO GPHEMJAEMYIO MO-
deay W UO3BONAET MY IIPEACTABJNAThL IMIHPHUECKHE (haK-
TH B OOPEACACHHOR 00JaCTH H COOTBCTCTBCHHO ONPEARISTh
nopadku  seanuwunor, Jliofas TeOpHS TOABEpHEHA TAKHM
orpanuuennsiM. OHa B8aKOHHA [OCTONBKY, MMOCKONBKY CO-
BafaeT ¢ 9KCNePHMEHTAaMH; JalbHefiulee ee pacmpocTpa-
HEHHE MOXeT NPHBeCTH K adcypay.
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Pauuonaspuaa mexadnka, Kak yiKe oTMEYan0Ch, nof-
HOCTBIO gerepMmuHMcTHYHA. YacTo, ofHako, 3afbiBaior [J0-
6aB/iATb, YTO 5TOT AETepPMHHH3M TpeOyeT, uTodul HblI0 BO3-
MOXKIO0 a0COAKTHO TOYHOE HIMEPEeHHe 33/ aHHbIX BEJIHYHM.
Kak Toabko mpuHHMMAIOTCS B pacder Heusdemuute owiubru
8 u3Meperusx, TaKk AETEPMUHM3NM TepHNHT Kpax. JT1a cia-
60cTh, 0COOERHO BAXKHAA AJA BCeX CAyudeB HeyCToiuuso-
CTH, COOTBETCTBYILWMX YcaosusM [lyankape, u obcyxia-
Jachk B HacTOALLEH TrsiaBe,



NOCAECJ/IOBUE



BAJKHBIE NPOBJEMB HAYHHOTO NO3HAHHKA

«lepoit» nemawed nepex wamy kuuru J1. Bpuaniosna
«Hayunan HeonpeneneqnocTs 1 HHGOPMANYA® — HESHTPO-
NHAHBIA RPHHUHN HHpOPMAalHK., JTO OH, KaK BJACTHHA X0-
35144, NPOXOAKRT YEPe3 BCe INIABbl ¥ PasABAN HPOYHTAHHOIO
HaMH TPYR4, obBeXUHAR BOKPYr cels MHOMXKeCTBO paceMo-
TPEHHBIX aBTOpPOM paanauuplXx ponpocos. Ho uersurponnii-
HBIl NPHHUMI WeCTBYeT [0 CTPAHHI @M KHHCKH He ORHHOKO.
C HuM BMecTe, NOZYHHAACH €r0 HEOTPASHMOMY BJHAHHIO,
HAYT sKClepHMeHTANBHbE «CWHMOKY N3IMEPeHHA», KOTOphle
3TOT NPRHUHN CTPEMUTCA NPEACTABHTL B HOBOM CBeTe H Ha
KOTOpHE OH XOYET BO3ZJOKUTL COBCeM HOBYK pOJab B Ha-
YUHOM TMO3HaHHH,

Hem Ounm omumbey HaMepenus npexze? Hasoiausof,
HeMenareasHol M 4yaJIof rocThell Ha qapyiouweM npasa-
HHKE DACKpPBITHR HCTHHB YejaopeyecKHM pasymoM. Panblie
CYHTANOCkE, WTU 3TC Hekoropas, B of0ileM JAocaiHas, no-
MEXA Ha TYTH NOJYUSHHS JAAHHBIX O HabaojaeMbix ofbex-
Tax, noMexa Bonree wian MeHee CYHlécTBeHHas, foabllas, HO
OTHIOAb HE MPHHNHTHARBHAR, 4 YHCTO DpakTyHyecKasn. Ownb-
K} H3MepeHHS Kak Ool Memradn TeopHH pabotrarth, Gynyuu
BHE €& M He HMest ¢ Hell Huuero oGmiero. Teneps HersurTpo-
nuiHEA npeanen wadopManEH XOYeT NOPOLHHTL IKCHEDH-
MeNTaapHbe OWHOKY ¢ TeopHel, YCTAHOBHTL MeWAY HUMH
TécHble BHYTpPeHHHe cBAsH. HMcxoan H3 cMbicaa M Copepixa-
HHA Her3HETPORNAHOro npusuuna HHQOpMaUnE, MB ZOVKHH
npuHATh, YKasmsaer JI. Bpuaaioss, uro omubeur #e nmpocto
MpaKTHUECKH HeUsBeXHbl, 4 TEopeTHUeCkH HeoSXOXMMBL, co-
CTABNRA  a0CONIOTHO HEOTBHEMJAEMYIO HEPTY 3IKCUEPHMEH-
Tanpioro Meroda., C HHMHM CBSI3aHa CAMAas CYTh IPOH3BO-
EMMOrO BAOGJIOACHUS, €ro rAaBHa® Hegh H HadHayeHHe,
ero TNPHHUMNKAJABHAA OCHOBZ — NOJNYYeHHE ueobXOZuMOR
undopMalun 06 ofvekre. Jdad HAGNOAEHHA HYXHO YCTAHO-
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BHTh HEKOTOPOE B32UMOHEHCTBHE MeX/y OOBEKTOM H Hame-
purencHofi annapatypoil. Des 31oro BooGule HHKAKHX CBe-
peHnh of obbekTe H3BJAEYbL Heawasn. Ho pgogoluoe B3auMo-
JeficTBHe BO3MYILZET ofBeXT, NOPOKIAeT HEOnpeleeHHo-
CTH B €70 NOBEIEHMH M OWHOKH B uiMepennd. OAHAKO OHO
®e H OTKPHIBAET NYTb NOTOKY HHOOPMAUHH K MaXAyile-
My DOJAVUHTh erd HCCAeLORATEMG.

KoHeuHo, HajA0 NPHHHMATL BCe MEpPhl X TOMY, 4TOOH
CAENATL OLIMOKH KaK MOMKHO MEWbIINMH, HO MO CaMOMY CY-
HIeCTBY A€A2 HX HeNb3s CchenaTh OecKOHEUHO MaAbiMH H
OHM BCErA2 ¥ BCIOAY OcTaioTed KoHeynmMmu. HHaue B cBoeM
CTPEMACHUN TOJMY4UTL KAK MOXHO Gonblie HYKRHON HAM HH-
dopMauny 06 uaysaeMoM ABACHHK ML clenaem Boofume He-
BOSMOXHBIM €2 noAyvenne, o 310 norpebyer pacxoia He-
MbICHEMO GONBIICIO 3amaca IHEPTHH, CONpUBOXKAAWLErocs
OTPOMHBIM BOSPACTAHHEM SUTPONMH, UYTO MOxKeT Boofme
JHKBRAUPORATh Halawjaaemoe supaeHHe. B ragectse ua-
mocTpandy BpurmosE NPUBOLUT NPHMEP, OTHOCAMMACA X
Boo6pamaeMoli MONBITKE HAMEPHThL IAKHY C TOYHOCTBIO /0
10~5¢ e, TpeSyiomaacs 108 aTOTO BONHA, CAYKALLAA 3160k
eHHCTBEHHO BO3MOMHBIM STAJACHOM H HMEOWAA LIHHY
TONO e DOPAAKA BeaNvyHRH, o0nagana Obl TaKHM KBAHTOM
IHEPTUH, KOTOPOro Xpatao Obl He TOABKQO MR TOTO, YTOOH
BApeesry pasgectd Aafopatopulo ¢Todb JIIO603HATEALHOID
$PH3UKA, HO ¥ BCHO 3eMawn.

KoHeuyHble No BeaWuHHEE W HEYCTpAaHHMELIE NpH H3Mepe-
Huy OWROKH, PABHO KaK ¥ DPHBHOCHMEE HMM HeOlpeasieH-
HOCTH, OKASBIBAIOTCH, TAKEM 00pa3oM, TéM, UYTC CTAHOBHTCA
YCAOBUEM  NAOZOTBOPHOCTH HAGMIOAEHUN, AOCTHIAWUIEro
CBOEH UeaH, TON MJIONOTBOPHOCTH, KOTODAR BeleT K TpH-
o0pereHHio AOMKHOA MepH uuQOpMaiud O TOM, YTO MBI X0-
THM UCCIEJOBATH,

Bot euie oau# U3 YAHBETEABHLIX IPUMEDOB AHaMEKTHYE-
CKOTO NPEBPalLleHAs «B CBOE HHOE®, B CBOW IDOTHBONOAOH-
HOCTb: OIDHOKH H3MepeHHS HS NOMeXH nNpH HalmojaeHEd
npenpamanTes B oMKy Kak darTop npHodpetedHHs 1o~
cTOBepHO# HHdopMauuu!

[Tokss NPUBLHIHANBHYI) HEYCTPAHHMOCTbE HSMEPHTE/ b
HEIX OIMOOK, MBI ZOJXKHEBL, MHOTOKDATHO NOBTODAST CBOK
MBICAL DpRIMIOSH, OpPraHHYeckH BR/AOMATE HX B HAVUHVIO
TEOPHIO B KAYeCTBe ée CYUIeCTBeHHOro 3JAeMeHTa, a He OCTa-
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BNAThL 32 ee fpefeaMH KaK HeoTBA3HLle H HenpuaTHue
CHYTHHKH HAYYHOrO METONA, MellamuiHe VMEHOMY COrath
JALOM K JTHILY ¢ H3YuaeMofl BefCTBHMTENbHOCTEI, «DTH He-
usbexubie OWUOKY, ~— NMUILET OH, ~ JMOJIKHE BRJIOYATHCH B
TEOPHI, NOCKONBKY OHH eCTh CylUlecTBeHHAd 4acTb HAWMX
nosHanun of okpyxaiolem Mupes (c1p. 162),

Apanu2 ponn owHOOK u3MeDeHUA PpPaHIY3cKUf yueusid
BEIET B JBYX HaNnpaBAeHHAX.

Bo-nepsoix, on onpefensieT, B KAKOM HMEHHO OTHOLIE-
HHH 3TH OWHGKN cToAT K ofbeMmy HHPODPMAlHH, COAEpKa-
Hefics B OTAeNASHOM. IKCnepHMenTankHoM Halmonenuu, s
OTACNBHOM 3MIHPHYECKOM 3aKOHe, CYMMHpYIOeM Uelbld
pan HabMofedufl, B OTASIBHOM TeOpETHYECKOM 3akoHe K,
HAKOHEN, B PARBUTOH RAYUHON THTOTE3e HIW TEODPHH, KOp-
perupyviomen 1 oGobmacirel COBOKYHHOCTE SMIHPHUYECKHX
H TeopeTHHYeCcKHMX 3aKoHos. Hersurponuwfiuol#t npuruunm us-
dopMauun, cayxalult onopoRt BCeX paccymienuil amrepa,
fIO3BOIAET BHIPASHTH MEPy 3TOH HHOODMaUMH uspes Beju-
qUHBLl CODTBETCTBYIOWIHX ontGOK BO BROJHe onpeieiensol
KOIuYecTBeHHOH dopme,

Pacemarpusas sonpoc of uabOpManny, 3SaknOYeHHOR
8 HayqyHoH TeopHH, BPUNNIOIAN OTMEUAeT, YTO ee ofbeM mpe-
BOCXOAKT TO, 4T0 GHJAO 3aKAI0UEHO & NPERHAX IMNHPpHYE-
CKHX 33KOHAX, KODPeAMPYEMBIX ¥ CBA3MBAEMbIX 3TOH TLO-
puefi B eausoe nexce. On NokasblBAeT, KaK €@ H3IMepHTS,
spipaxkas HaGuiTox uudopmandy, cosepxamelica B TEOPHH,
4epes CyMMY NpeacKAsuBaeMoil ew znpopmaunu. B srol
CBA3H aBTOP CTABHT YPE3BBIYAHRO HATEDECHBI M BAXKHUIA
Bonpoc 06 HcTOYHHKe HabniTouloll nudopmaunu. Kaxoso ee
oporcxoxAsHue? OTEeT NpeACTARJASETCR eIHHCTBEHHO BO3-
MOXKHBIM: 3T0  pe3yAbTaT pPAa3MBIULIEHHS YYeHoOro, NJ0J
TBOpUeCKoH patorsl mbicay, Ho, coraacmo Hersatponui-
HOMY NPHRUHNY RudOpMaumK, HHQOPMZUHA ecTh HE 4TO
Huoe, Kak Hersurporus. M DBpmaniosy npuxonsr K 3aKka0-
YeHHIO, UTO MBIC/h CO3MaeT selsHrTponuw (c1p. 73).

BroBb cO3fanHas TEOPHS HIAM TONBKGC YTO OTKPHTLIA 3a-
KOH cpady ke jaaot Gonee uam medee o0unsuyw HHoD-
sauuio. Ho sce OoraTcTBo coAepianuy coaLanHofl yueHbM
TEOPHH HAM OTKPHITOTO HM 34KOHA BHIABINETCH He Cpasy.
Ono ussaegaetcs war 3a marom. Ha ux oceope nocre-
NEeHN0 COBEPLIAOTCH UPEACKA3aNA HOBHIX 32KOHOB, ¢Bfizel
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fABMEeHNI], COOPYKAWTCA HOBble MalMHH uau npHbopH. Ta-
KHM of0pasoM, TeopHM M 33aKOHHl OKa3LBAXTCA HE TOJAbKO
AKTYaJbHO RAHHLIMH, HO H NOTEHIIHAJbHO BO3MOXKHBIMH HC-
TOUHHKaAMH HHOpPMALHH, a CJAej0BaTe]bHO, H HeraHTpo-
nuu. IlpegcrasieHre O Hay4YHbIX TEOPHAX M 3aKOHAX Kak
NOTEHIIHANBHBIX MCTOUHHKAX HET3HTPONHH, PABHO KAaK M O
MLIC/IH ‘B KadecTBe (PAKTHYECKOTD MCTOUHHKA HErIHTPOIHH,
npusneyer BHUMAHME uuTaTedell HacTosuled kHurd. OHo
HATOJNIKHET €r0 Ha JanbHeflliHe pasMBILIEHHR 06 3TOM
NIpHHIMIHANBHO BaXHOH npoGJaeme, TpeOyioiled BCecro-
pPOHHEr0 OBCYXAEHHSR.

ITockonpKy B CO3J4HMM TEOPHH K OTKPBITUH 32KOHA
Y4aCTBYET HE TOJMLKO CTPOrO JIOTHYECKH (YHKLMOHHPYIOIIAn
MBIC/Ib, HO H BooGpameHue, MHTYHLHA H T. 1., TO, OIpese-
auB obbem uHbopmaluy, conepxallefica B TeOpHH W 3a-
KOHe, MB NOJYyYaeM BO3MOYXKHOCTE OLIEHHTb B KOJHYECTBeH-
HOH ¢opme Pesy hTaThl I103HABATENBHON JeATENBHOCTH Ye-
JOBEYECKOr0 pazyMa, COBepIINBINEHCA B CAHTHOM eXHHCTBE
BCEX €0 CAOXKRBBIX dopM.

Heycrauno mnoguepxueaemasi aBTOPOM HEOGXOAHMOCTH
yuera ownboK uaMepeHHus, B 0COGEHHOCTH TOI0 o6CTOATE b
CTBA, YTO 3TH OMIMOKH He MOTrYT ObITh GEeCKOKEUHO MaJbiMH,
NPUBOANT aBTOpa K BBIBOAY, YTO MarTeMaTH4ecKHe M ¢U3H-
YeCKHE HayKH, KaK M COOTBETCTBYIILUHE HM TEOPHH, HeoBxo-
IMMO cTpoXaliium obpasoM OTAensiTh Apyr ot Apyra. [lo
€ro MHEHHIO, MEKAY HMX METOLAMH JEeXKHT WHDOKas Opo-
NAcTh: BEAHYHMHE, C KOTOPHIMM HMeeT JAelJo MATEeMAaTHK,
CYUTAIOTCS ONpefeseHHbIMH COBeplIeHHO "CTPOre, ¢ abco-
JIIOTHOH TOYHOCTBIO, 683 CCHiNOK Ha Kakue-NHOO 3MIUpHue-
CKHMe ROrpeniHOCTH. MarteMaTHK «3ajfaers HHTEpecyliue
€ro BEIHYHHB TaK, KakK eMy xouercda. Hanportus, ¢uauk c
€aMoro Hauana JOJIKEeH CUMTAThCH C HAJHUUHEM HeyCTpaH:H-
MBbIX KOHEYHBIX OINHOGOK, H eMy HHMKTO He MOXKeT «3a]aTb
3HAUeHHA GU3UUCCKUX BeJMWUYUH, a OH caM Ompejenser HX
H3 onbiTa BCerAa ¢ TOW W/H HHOH ROJel Heonpere/leHHOCTH.
Bpunnioss oTMeuaer, YTO MareMaTHK NPHHHMAEET KaK He-
470 caMo cofol pasymelouleecs cCyWeCTBOBaHME, HampH-
MEp, HPPANUOHANBHHIX UHCEJ M CMelIo ONnepHpPYeT ¢ HHUMH,
Ho B pea/bHO OCYMIECTBASEMHX 3KCIEDHMEHTaX (HIMK HH-
KOTAa He WMeeT Jeja C HUMH, [IOTOMY UTO KOHEeYHas BejH-
YHHA 3KCOepHMEHTA/bHOH MOTPEUIHOCTH HHKOrZa HE Mo3BO-
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JAeT eMy BHETH 34 npelensl cdephl panvoHaabHLIX MHCEN:
PESYALTATH HAMEPEHHA BCerZa BHPAMAiOTCA B BHAe APODH
€ KOHEMHEIM YHCOM 3HAKOB,

Ho xak xe Ouith ¢ (U3HKOM-TEOPETHKOM, KOTOpHI, He
KoAelasch, HCOOABIYET M UPPALHOHANbHBIE WHCAA W ApY-
rue nojofHble MATEMATHUECKME NOHNATHS U BEAHYHHH H
YOMemIRO CTPOMT ¢ HX DOMOIWUbIO INIONOTBODHBIE TERODHH,
Oaectaute corfacyomuecs ¢ onbitoM? BpunawsH ne pasdu-
paer aroro ponpoca. UH TONBKO MEMOXOJOM OTMEYaeT, 4TO
O4YeRb MHOTHE (DUIHKH-TCOPETRKH O H OCTAIOTCHA B AYyIUE
YHCTHIMH MaTeMaTHKaMmy,

Koneyno, ¢o cTone pe3KHM NPOTHBOMOCTABAEHHEM (H-
3HKH W MaTeM3THKH BPAXA JH MOXKHO cOTacHThca. Ho mhl
AO/MKHBL NPH3HATH, NTO [PH HCCACNOBAHHH OCOOeHHDCTEH
MATEMAaTHYECKHX ¥ (HBHUECKHX HAyK oTMeueHsbie Bpuu-
NOIHOM 0OCTOATENBCTBA AOMMKHM OBITH TAK HAM MHaYe yu-
TeHbl.

Bo-groputx, Bpunmiosi CTPEeMHTCH BHACHHTH, KaKUM
ofpasom OMNOKK H3MepeHHA CKa3blBAMTCA HAa Xapaxrepe
TeQPEeTHYECKKX NpelcKa3anull 0 OyAYIIUX COCTORHHAX CH~
CTEMEl, JIBHXKEHHE KOTOPOR MOAYHHAETCH ONpeleeHHbIM
RUHAMHYECKHM 3aKonam, Ecau npe paccMOTpesHMH BORpoO-
OB nepeolt rpynnst o ofpamaercs He TONBKO K ofiacTH
KAacCHYecKod, HO M KBaHTOBOH (PH3UKHM, TG 3ReCh aBTOp
COCPEeNOTOYHBART BCE CDBOE BHMMAHHE HCKAOYHTEABHO Ha
fpofigeMax KAACCHYECKOR MeXaHHKH.

Jar pewenws nocTapileHsofl 3ajavn O npHBAEKaeT
aHaMenuTYIo Teopemy Aupu [lyasxape, coraacHo KoTopof
Cpexl TaK HajblBaeMbiX NEPBBIX HHTErpatos ABHAKEHHA KOH-
cepBaTHBHONR CHCTeMB, 068 a10iueH 1 CTeneHAMH cBOCOAH,
B OfuleM CJAYyYae NOCTORHHOR W aHaAMMTHYECKoR OQyHKIHeH
TNePeMeHHBIX ABHKEHUH CAYERHT TONBKO TOMHAR 3IHEPTHA
cucreMbl. QCTanbHLE 1~ 2 MHTErPANA ABIIKEHHSA, ABARACK
OCTOAHHEIMH BO BpEMEHH, BCe X e He MoryTt OnTh {eciIn He
cunTath 0COGHX cayyaen, oTMevennnix [lyankape) wrenpe-
PHBHLIME, aHanWTHUecKHMH ¢yuxkuuaMBE. Hs sToro BHTE-
KaeT TOT (QyHAaMEHTANBEHA BBBOA, wuTo Jioboe, xawe
HUYTOMHO MAa/d0e HIMedeHHe YyCJoBHA ABHKeHMs TakoH
CHCTEMB! ~ JHB0 H3MeHeHHe HEKOTOpOry napaMmeTpa B 3a-
KOHE HBHMKERNs, Juf0 HIMEHeHHe NaYalbHbIX YCOROBME —
MOMET BHI3BATL BHE3AIHOE W PEIKOe HIMCHEHHE YKA33HHBIX
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«nocrosHubix». MubiMy cioBaMmA, peuierua ypasuesui nny-
Henuf B oOIIEM Caydae OKa3WBAKTCS HECTAOHILHBIMA,
Ho 310 B cBOW Ouepeab O3HAYAET, YTO BMECTE C TAKHME
pa3pLIBHEIMUY HIMEHEHHAMM BHE3ANEO H KOPEHHBIM oOpa-
304 HAMEHAETCR CaM XapaKrTep HAM THO JIBHMEHHH CH-
CTEMBL ‘

TTockoabky W napaMerTpsl, BXOAAIIHE B YpapBHeHHE JBR-
JKEHUs, ¥ HavajabHble VC/I0BHA HeNbas 3a1ath ¢ alconioTuol
TOYHOCTRIO {OHH HM3BeCTHH! TOMBLKO ¢ foJee HiAK MEHee 3Ha-
YHTeabHHIMY CLUHOKaMH), TO H3 YKasauHol HecTaGuabHOCTH
peliiesufi cleAyeT, UTO 3TH OWIUOKH ALJa0T TEOpPHIO Hecno-
CoOHOR ONpeZeleHHO ¥ CTPOrO OJHOSHAYHO INPeICKa3aTth
Oyayuiee nOBEASHHE PACCMATPHBACMOA CHCTEME, a 3TO, IO
eAoBaM Dpunawsna, o3Hayger, qTO TEOPUA BARTIOUAET B
cefe «DYHIAMEHTAALHYIO HEONpPeJeJeHHOCTEY.

ApBTOp NOKA3LIBaeT, YTO B CYUIHOCTH BCA cdepa npobiem
KNacCHYECKOH MEXAHHKH nOAHa Takux «paspeipoB [lyas-
Kape», JHIANWHX cuap obmenpuuarelt yHi1aMedTa b-
HbIH METOJ CTPOTOTO PellieHud YPabHeHHH JBHMKeHHA — Me-
Ton [aMuabroHa — HKoOu ¥ BO MHOrMX CAydYafx jeaato-
WX COMHHTENIBIIBIMH DANHYHBIE NPAKTHUECKH DPHMEHSO-
IMHecs NMPHOAHKEHHEE METOIM. .

Quenupas snauenHe rteopemu A. [Ivasxape aag noHu-
MAaHHS NPHHIHOHAJABHbIX OCHOB H NO3HaBaTeJLHOrC 3Haye-
HHS KJIacCHYeckol mexarnxH, Bpunmwosn aameuvaer: «[lpu-
MEHEeHHE €€ 3aBOAMT OYeHbL AAJEKO W paspymiaer Mitorue
KAEH B KJaccHyecxok mexauukes (ctp. 178).

OH NMpuBOAUT MHOIO HHTEPECHBIX W MOYUHTEABHBIX NPH-
MEpPOB, REMOHCTPHPYIOUIMX YKA32HHYIO HECTalHALHOCTE pe-
mWeHudl  ypapHeHER ABMKeHHd, BO3HHKaoWyw OGnaroxaps
spaszpusam [lyaukaper, HanoMuUM TONBKO OAMH H3 HIX,
HauDoJiee npoCTOR W BMECTE ¢ TeM o4eHb HarnajHbli, a
HMeHHO aBwxenue (0e3 TpeHuwst) MKeCTKOrO MasuTHHKA BO-
KpYr [OPY3OHTAABHO DACNOACKEHHOR ocd. Ecnu MawTHHK
TONKHYTh ¢ HeOOABIIOH CHNON, oH GyIeT KonefaThCH OKOAO
BEPTHKANN; €C/IH €MY COOOINUTE 3HEPrHio, LOCTATOUHYIO KaK
pas ans Toro, yToOM OH 3aHAS Kpafilee DepXHEe NMOJOXKE-
Hie, TO OH OCTAHOBUTCH 34€Ch B HEVCTOHUHBOM BEPTHXAR-
Hos nosomenu. HasoseMm 3Ty sHeprusy «XpHTHHeCKOA», B
TOM CAy4de, KOria coofIieHHAR MARTHHUKY 3HEPTHS X0TH
Obl HA HHYTOXHO MaJYIO BeJHMHHY He JOCTHTHET KpHuTHue.
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CKOR, OH OVAeT COBEpPUIATL NOCTORHHLIE K0Ae6aHUAL BOKDYT
BEPTHKAJIBHOR AunHE. Korfa e SHeprHs X0Th HHYTCKHO
MAJO INPEB3CHAST KDHTHYECKYID, MafATHHK CTaHeT Henpe-
PRIBHO @pQiyaTeEs BOKDYr CBOH OCH.

DHeprHg, KarR H BCe ApYyrHe SMIHPHYECKH H3MepHAeMLle
BEJIMUHHEL, OnpejeideTcs e ¢ 86COA0THOR TOYHOCTRI), & ¢
uzpecTHOR norpetittocteio. Takum obpasoM, Korga Mbl Xo-
TUM COoOOUIMTE MAATHHKY BHEPruw, pPasHYID KPHTHYSCKOH,
10, BOOGUE TOBOPH, Ha-3a 3IKCHEPHMEHTAJBHOH OOrpeuso-
CTH Mbl HE MOMEM TrapasTHpOBaTh, YTO COOOLIEHHAK 3HED-
rHsl PEBHA KaK pas KPHTHYECKOH, a He OTAMuIeTCH OT Hee
g2 OYEeHb MAJYI0 BONHYMHY B TY MAR MHyl0 cropony. [lo-
3TOMY MbL HE MOMEM 3apaHee TOUHO YKAa3aTh, KAKHM HMeH-
HO GyIeT ABHIKEHHE MAnTHUKA — KohebaTenbHbiM, Bpala-
TeALHEIM WM 2Ke OH OCTZHOBHTICS B HeYCTONYMBOM Bepx-
HeM nogoXenuy, Teopus kak Obl YTPauHBAET CBOIO Tpej-
CKA32TeNbHYIO CHAY.

[Tpumep 3TOT, CTOAD HANIHAHBIL U ACHBIA, pHadaJe, ol-
HAKO, BRINISLANT KAK BdchMa peaxwii ¥ HexapakrepHsii, Ho
anann3 BpHNalIHA NOKA3BIBART, YT NPUCYILHE eMY CHElH-
duneckue wepThi  HecTAOMABMOCTH W Heonpe efeHHOCTH
CBOHCTREHBH WHpoUYallueMy KPyry npofinieM KIacCHYeCKOH
MEX2HMKH, XOTA TAM OHH UPOABINIOTCA B Huoh dopme i 0b-
HAPYKEHHE 3THUX UEPT OKA3biBAETCH AEAOM HeCPABHEeHRO fo-
jee CACKHBIM H ToHKHM. Ho kax OH To HH 6u10, Bpuaaw-
94 OPHBJAEK K HUM MNPHCTAALHOS BHIMAHME ¥ B 3TOM CO-
CTOMT ero HeCOMHEHHad aacayra.

OH nokasbipaeT jajee, KaK olacTh HEONPENEACHHACTH,
Koropas 3ajsaHa B (a30BOM NPOCTPAHCTBE BEAHUMHOHR no-
FPEIIHOCTH B H3IMEDEHHH NAPAMETPOB, XapaKTepH3YIOWHX
COCTOSIHHE JABHMYIIErocs oOBeKTa, MNOCTENeHHO MeHsiercs,
npeofpa3yercs, Aa)ie pacnagaercs H& YacTH, KAK cO Bpe-
MeHeM HEeONpeNeNeyHOCTh CTAHOBHTCA Bee foabile H Hob-
He ¥ B KOHUE KOHUOB MOMET ¢TaTh CToNib 3HAUHTEALHOMN,
4TO epexpoer Boollle BCIO O0JACTH BOIMOMHBX B JAHHBIX
YCAOBHAX ARWMEHHRA cucTeMmbl. Tora Haumm TeopeTHyeckue
Ape/iCKASAHUSE OTHOCHTENBHO BYAVUINY COCTOAHREA CHCTEMS
YTPaYHBAKT BCHKHU CMBICH,

Bee spluensnoxenuoe gaet DpHianiosHy ocHoBaH#e ro-
BORHTL O CNAGOCTAX ¥ HEXOCTATKAX KMACCHYECKOR Mexanu-
¥u. M umenso B 370H CBY3H OH JedaeT J4deKo MAYLWIHE
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BBIBOAK 0 ¢yanbe nerepmuunsMa. Ho & sTtomy Mu Bep-
HEMCH HECKONBKO NO3XKe. ,

PacemoTtpenne ¢ caMoli MHPOKON TOUKH 3peius, Ha oC-
HOBE COBpEMEHHON TeOpHM MHDOPMALMM PONH HEeH3HRIKHBIX
NpPH IKCNEPUMENTAABHDIX H3MepeHHsx ownboK B uudopma-
UHOHHOM, NO3HABATEABHOM COAEPMAHAY HayuHLIX Teopuilt u
JAKOHOB N PONH CBASAHAMIX C OWHOKAMH HEONPEeAENEHHO-
CTel' B NPEACKAIAHKEH X043 HCCHeAyeMHX ABHXKeHHH — BOT
YTQ COCTABASCT OCHOBHOE NOJNOMETENLHOE COAEDKARHE NpO-
YATAHHON KHHTH,

Ho, rosopa Tak, MBl oTMeuaeM TONBKO BeAYILYH, ThaB-
HYIO JIHHHKD Da3BHBAEMBIX aBTopom Hieir. OUaHaxo KHuTa
MHOTOHJAHOBA, H BOKPYF 3TOrC OCHOBHOIO CTEPXHA IPynnu-
DVIOTCA # IpYTHE TAaK UiId KHAYE CBABAHHBIE C HEM BONpO-
¢hi BAXKHOro HaywHoro suavenus. OAu¥ #3 HHX — BONpOC O
T4K HA3LIBAEMOH «CTpese BpesMedH», T. €. 0 HeoOpatUMOM
OAHOHANIPABJIEHHOM TEYEHWH BpeMeHH. JT1a QYHXAMENTaAb-
Haq npobiema MHOPOKpaTHO NOAHHMAlZch ¥ obcyKianach
B ecrecTaeHHOHAYUHOR W ¢uaocodekol auteparype. B pme-
KYCCHH TDHHHMANH YYACTHE MHOTHE ABTOPH, BBICKA3LIBAB-
HiHe pa3JHYHBIE, B TOM 4YHCAe U B3AHMONCKAIOUAIOIME
B3rngasl. Henb3d ckazare, YTo cefiyac CNOpH OKOHYMIHCE ¥
no 3TOMY BONPOCY YCTAHORHAOCE eNMHCTBO B3rnanos. [o
3TOrO ellie oueHb jasexo. llpobrema etle XJer cBoero pe-
nienkd. Jlpe Kpafthue ToukHd Speuds TakoBu: 1) Bpems noa-
HOCTBIO OOpaTtuMo;, 2} npeMd HuIJe ¥ HH NPH KakMX yCJo-
BHAX HeoOpaTuMo.

Hekoraa Kasajioch, MTO BTOpOE HEYaJ0 TEPMOIHHAMHKH
CO3/14ET TIPOYHYIO OCHOBY JAf OKOHYATEALHOFD pellelius
BpeMs HeoOPATHMO, NOCKOJBKY HeodpaTHMBEL TEPMOAUBAMHU-
yecKHe npounecch), HeoGpaTHM HEYKJAOHHO COBEpIIAIGIUMHCH
poct 3uTponuK. Teyeune BpeMeru NMPOUCXOAHT B TOM EAHH-
CTBEHNOM HANDABAEHKH, MPH KOTOPOM ero Sonee fMOSAHNM
MOMEHTAM COOTBETCTBYIOT COCTOSHHS ApefocTaBaedhof ca-
moft ceGe HIONHPOBAHHON TEPMOAHHAMHYECKOR CHCTEMB CO
Bee GOABIHMY 3HAYCHHAMYE SHTPOTHH.

Ho AxcKycCHs BcnmbixHyJZa BHOBB, KOrya Owla NIOCTABJEH
BONPOC NPUMEHHTENLHO He K MAaKpPOCKONHUYCCKHM, & K MH-
KPOCRONMYeCKHM Macwiradam sasaenuit, Ecam nmo oTHowe-
HHIO K MAKDOCKOIHUYBCKOH TepMOAHHAMHUECKON CHCTeMe
BPEMA MOMHO CYMTATHL ReoOpaTHMBIM B CHJAY 3aKOHa, onpe-
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Jensouiere HeVKJAOHHBIA pOCT SHTPOMHM, TO KaK OBITH ¢
3AEMEHTAPHLIMK  OTAGABHEIMY MHKDPOCKOUHYECKEMH sfBJje»
HHAMH, COBOKYMHOCTE KOTOPHIX COCTABJAAET MaKPOCKOMHYE-
CKYIO CTATHCTHYECKYH CHCTEMY, HO KaXkloe H3 KOTOphiX
MO¥HO O8I0 CYUHTATL NOAYMHAKOIHMCA  IuHAMHYECKHM
#bIOTOHOBCKHM 3ak0HaM? Belb 5TH 3axonbl «Geapasiuyubi»
K NepeMeHe 3HAK4 BPEMEHM H caMmy no cefe AONyCKawT
noJHoe o0paluienve JBIMKEHUd, NO3BoAfA TOBODHTL o6 o6-
PATHMOCTH BpPeMeHH.

CrneuganbRas TEOPHS OTHOCHTEJLHOCTH, Kazanoce GH,
zana ortset Ha aTor Bompoc. ORa npeBeia K BHBORY, YTO
TIOCAEOBATANBHOCTE, NOPHILOK YepeIOBAHHS TNPHIHHKO 0oby-
CJIOBNEHHBIX ABJICHHA Heabss obpartdTh. OTciOAa BHITEKANo,
YTO MOMEHTHl BpPEMEHH CMEHHIT NPYyr APyra B TOM €AHH-
CTBEHHOM RanpaB/eHHH, B KAKOM NPHUHHL CMEHSIOTCH o=
POXNEHHHIMH HMH caeacteuaMu, Boaee rnosaunft Momest
oTBeYaeT CJAEACTBUIO, a He npuunde. Ojuaxe cyulecTpyer
HEHCHYHC/AKMOe MHOMECTBO #IBJEHHH, KOTOpHIE He CBA3aHbL
APYT © ApyroM npryHEHON cpfabw. Kax olcTodT J8n0 ¢
HUMH? 37eCb BCe PABHO BOSHMKAET TOT K& BOMpOC: He
o3davaer aM «GespaszdHuner TOCMOICTBYIOILHX B 3To# 0O-
JaCTH JYHAMHYCKHX 3AKOHOB (PENATHBHCTCKE 0OO06uieH-
HbIX 32KOHOB MexaHuKa HBIOTOHA) NO OTHOMIEHHIO K Ie-
pEMeHe 3HaKa BPeMEHH NOJHOE obpaTHMOCTH CAMOro Bpe-
MeHH?

Taxum ofpasom, OCHOBOH, Ha KOTOPOH BO3HHKAET Ipel-
trasaenne 06 OGPATHMOCTH BPEMEHHW, SBASETCA TOT (axT,
4TO YPABHEHHS J[BHKEHMA OKA3SBIBAKTCH HEYYBCTBMTENb-
HBIMH K MepeMEeHe 3HaKa BpPeMeHHU.

Bpuaawosn cuutdeT MHeHue of OOpPATHMOCTH BpPeMeHH
omnbouublM, YXKe caMHM Ha3BaHHEM IVIaBLl, NOCBALLEHHON
ITOMY  BOnpocy, — «C1pena BpeMeHH» —— OH  XOuer nox-
NEPRHYTH OJHOHANPABNAEHHBIA XapaxTep TeUEHHUS BPEeMEHH,
ApryMesTh!, BLIIBMHYTHIE UM, BeCb aHAIH3 NpobieMbi
HEJb3H He NPH3HATL YOenUTe TbHBIMH.

IMpexne scera OHOTMEYAST, YTO YTBEpHAeHHE 0 «Bespai-
JHYHYD BAKOHA ABMMEHHA K NEpeMeHe 3HaKa BPEMEHH HC-
XOAHT M3 <«HepeaJHCTHUeCKOro cBepxynpouerus» (crp. 97),
4 HMEHHO M3 NpEeAnocJOXeHUA O OTCYTCTBHH BCAKHX ¢ak-
TOPOB TOPMOMKEHHA BO BPEMS COBEPMIAIOWIEroca IBHAKEHHH,
Jeno coBcem He B TOM, MOXHO JAH CHHTaTh TOPMOMKEHUE
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OdeHb MaNbiM B AFIOPHMPOBETH €r0 NPAKTHYECKH, & B TOM,
CYHIeCTBYET HJIH He CYUleCTBYeT oHo B Hpuuusne. Toabko
CTPOrpe pPaBeRcTBO HYAK BCeX BHAOER TOPMOMOHHA TO3BO-
JISET CUWTATE 34KOH [JBHXEHHR JONYCKAIIHKM nepeMeny
anaka spemerd. Ho mofian, paxe veyesawile MagJas Bean-
qHHAE TODMOMEHHH COBCEM HCKAIOUALT TAKOE JonyuleHne,
Tipu paccmoTpesns TAKOPO BONPOCA, KaK CTOAUIMH 3[£CH,
TAE BAMHA YMCTO NPHHELUMHAJBHANK CTOPONA a3, a He
NpaKTHYecKas (MOXKHO JH B JAHHBIX YCIOBYAX npenebpeus
TOPMOXeHWeM?}, MH JOMIKEE NPHSHATH, UTO TOPMOXNE-
HHE ~— 3T0 BCerfia cyulecTBylomult gaxrop. He Gaarozaps
9TOMY YpaBHCHHE XBMIKEHHA COBCeM He Ge3pasjuuHbl K
nepemelle sHaka spemenn!

Ho nase ecnu AONYCTHTE RBIDIEYKA33HHOE «HEDEAIH-
CTAULCKOS CREDXYODOIEHHES H QPHENTL, UTO BCE BHIbL TO[D-
MOXeHus B TOYHOCTH PABHBI HYJO, TO H TOTAa, MOAYEpKH-
saer Bpuamosd, npobreMa oxasbBaeTcA NOCTABACHHOR He-
KOPPEeKTHO. YPARHCHHA ABHIKEHHA, eCay WX OCBOGOAHTL OF
YJICHOB, YYHTHIBAIOWKX TOPMOXKEHHe, XeficTBHTEAbHO ofpa-
TuMH., Ho B nux Re saxniodeHa sca HCTOPHA ABHXeHas,
OHM TONBKO NYCTas ClleHa, Ha KOTOPYK elle AOAMHDI Bbiff-
TH AKTEpH, HTOOH «CHIrpaThs TO, YTO NPOHGXOAMT B AeH-
CTBUTENBHOCTH. TR  «aKTepH» ~— MaTepHajbHuie oGLEKTH
C HX HAYAABHMIMY B IPAHMUHBIME YCIOBHAMH,

Mo muermio Bpunmosna, mpoGiema o0paTuMOCTH Bpe-
MeHH — 310 TpoGheMa He CaMHX Mo cebe ypapHeHH# LBH-
KeHHR, a npobaeMa rpauMyublx yenomuit, ['paHuuHble XKe
YCAOBHA CYLIECTBEHHO HeoOpPATHMBl, HECHMMETPHHYHE BO
BpcMenu., PaccMarpusas, HAaNpHMeEp, pachpOCTPaHeHue
BOJHEY, MBl ONEPHPYEM NOHATHAMH 3MUTTEpa (HCTOYHHKA),
abcopbepa (moraoTnTeas), OTPAXKAWUIRH HAH NPENOMISIO-
el nopepxHocTH M T. 1L [lpemie ueMm NOABHTBRCE BOJHE
# GuiTh THe~TO NOTOM NOUrJIOIIEHHOH HAH OTpaXKeHHOH, SMHT-
Tep ee AOJUKEH MCNYCTMTH, nepefinf upyu stoM ¢ Gofee Bbi-
COKOrQ 3HEepPreTHHecKOro yposas Ha xmxund. V toasuo
noce ITOTO €8 MOMET 3axsaTuTh aficopGep, nepehns s
cBolo ouepeds ¢ Goee HU3KOro YpopHsi ua Oofee BHICOKHA
# 1. 4 Ecau ofpararh BpeMs, TO MB JONKHB NOMEHATh
MecTaMu aMuTTEep H afcopbep H CAUMATL BCe H3BECTHLIE
nam sHepreruueckue ortvourewus, Ho, kak rosopur Bpua-
JIOBH, «3T0 YiKe depecuypls (crp. 100).
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Teopun BONHOBOTO ABHMMEUHA RACT Asa (OPMANBHO BO3-
MOAHBIX pelleHHA — 3aN23ALIBAWWHE H  onepexdnuiye
BOAHb, Ou3uKy DaKTHYECKH BCErja HCNOILIYIOT JHIL 343~
NasAbiBAIOUINe BOJHB, COOTBETCTBYHOMHE JABHXEHHIO OT
smuTTepa X aGcopGepy. [oueny? Tlotomy uTo 10aBKO OHW
NPHBOAAT K BepHbIM BhipoZam. Ot6op us JARYX OPMAILHO
BO3MOMHBIX pemieHH# TOMBKO 3anasiuBaioulHX BOJAN OTBe-
qaer peatiblibliM HCOOPATHMEIM IPAHHYHBIM YCJIOBHYM,

®ynaamenTaAbyoe 3HAYEHHE TPAHHYHBIX YCJOBHH, noa-
qepknBaemoe Bpuamosuom peaen 3a B. Puruem (seicka-
3BIBABLIEM  AHAAOPHUYHME coobGpaxenunr ewe 8  1908—
1909 rr.), xoHeyHo, ne MoKer GblTh ocTaBAeHo Ge3 BHHMa-
H#fL B MCCACHOBAHEH NPOGNeMBbl «CTpesbl BPEMEHH»,

B nonoasxenye x ckaszannomy Bpuaniosu oGpawiaer BHE-
MaHHe elle H HA TOT CYEeCTBeHHHH GaxT, 4T0 ypaBHedHs
ABRKeNna MuKpoofuekTop {ypasnenun llpeaunrepa n Iu-
paKa}, BBEACHHLIE KBAHTOBON MEXAHHKOHK BMECTC HBIOTOHOB-
CKHX, B OTIHYHE OT MOCAECTHUN <HeDE3PASNHYHbY TIO OTHO-
WeHHi0 K 3Maky ppemeHd. BoJaHoBas MexaHHKa B 3TOM
cupicne HeoGpatuma, Tem caMblM ecTh elle OAHW BecKufl
aprymenT B OfOCHOBAHHE MHEHMA O HeOOpPATHMOCTH Bpe-
MEHH,

«BpeMs HHKOPZA He W0 BCHATH, — 3AKJIOYAET, TAKHM
ofpasoM, aBTop, — H MOMXHG C YBEPEHHOCTRIO AYMATh, WI0
BCNATL OHO HAKOTAA He nofaet» (crp. 106},

0 XOTH HeoOpaTUMOCTh, HJH ACHMMETDHS, BPeMEHH
Beeobuia, OTCIOZA OTHIOZR He CJemyeT, HTo oHa JNoMKHa
WeNOCPEACTBEHHO TIPOABARTLCH BCera W Bo seeM. [lasn
PAIBACHEHHA 3TOH MblcHH DBpuAAKIN CChjlaeTes Ha fpu-
Mep, NMpHBoAUBlIKiCH B cBoe speMs eme [1. Kwopu. Tax, s
ACHMMETPHUHOM KpHCTAJJe MHOTHE €rd CROACTBA 00Naxant
Goabirefl cuMmeTpreRt, yem caM kpucraan. «lloxobuyw cu-
TYAUHIO, — YKA3biBAeT DpHJAJIOsK, — Mbl HMEeM /NA acuM-
METPHH BpEMeHWU: OHA MOXeT TNpPOABAATLCA He Bedje, Ho
OfHH-/(HHCTBEHHBIl CAYYal dcHMMETDHM BPeMeRy J0CTa-
TOYEH ANA KOKA3aTeqbCTRA €8 CcyltecrBoBanusy {crp. 111},

LI ]

TpuBnexareasuoft ocobesnoctsio xuury Bpramosea ap-
JfeTcd ACHO BHPAaXKEHHOE CTPeMICHHe OoCBeTHTL duiocod-
CKHE acneKkThl paccMATpHBaeMblx B Hel npobaem, Mu
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HAXOAWM S8AECH H PACCYMACHHN © LEHHOCTH, BAMHOCTA H
rHOCEOA0THYECKOH CYINHOCTH HayuHbiX TCOpHA H 33KOHOB,
© PaszBHTHH HaydHoIX TEOPHA H HX B3@HMOCBA3M, 06 HCTHHE,
0 3HaueRUH BOOOPAXKEHHS H <U30OPETEHHA» B NO3HABATE]b-
HOH paboTe yyeHore, o peiiaolleM BHAYEHHH 3KCNepHMeH-
Td, O NPHYHHHOCTH M JeTepMHHH3ME, 00 OOBEKTHBEOCTH
BHEINHETO MUpa,

ABTOP TONUEPKHBAET, HTO NONLITKH HCCAEAOBATH (HAC-
cobCkHe OCHOBW HAYKH NPEIANPHHHMAJNCD MHOTHMH Bbl-
AAOMMMHECH YUEHBIMH, H3 KOTOPHIX OH ynoMmuHaer M. [laau-
ka, A, I[Tyankape, A, Dininreiina, J1, e Bpofan, 3. Ulpe-
audrepa, M. DBopua, B. Tefizentbepra, I1. Bpumxmena,
C ocobLiM cOYYBCTRHEM OH cChiaeTcs Ha palork M, Ilnanka,
ropayo DeKOMeRAYA YHTATENIO eT0o PHIcCOPCKIe COUHHEHHA,

Aenanue BHOBL BEPHYTHCS K TAKHM BOODPOCAM BhiTeKaer
w3 ero yéexpenus, 410 «dHAOCOPCKHE OCHOBM HAYKH —
QYEHH Cephe3nas npobaeMa, HOKJIOUHTENBHO Ba)KHan JJs
JNYHINETo NOHMMAHHA HAYKE H J0-NMPeXueMy 3acayXKHBAIO-
uast obcyxuenns» (crp. 11), Cy6beXTHBHO yueHblit MOKET
RO-PAZHOMY OUEHHBATL podb «hUIOCOPCKHX OCHOB Hay-
KH» — NPU3HABATD WAH OTpuuaTh kx. Mo npeficraureannoe
HX 3HAYeHHe 3AKMOYAETCA B TOM, YTO OHH NE3ABHCHMO OT
TOPO, CO3HAIOT ITO YyweHble HAH Her, (PAKTHYECKH OKa3bl-
BAIOTCA peWAKLWIAMEA s BHIOOpA HANPABJIEHHsl HCCAERO~
BaHuA. «YueHble Bcerla paboTarT Ha OCHOBe HEKOTOPHIX
(PHAOCOPCKHX NPEANCCHINOK, — OTMeYaer aBTop, — H, XOTR
MHIOTHE W3 HMX MOTYT HE OCOSHABATE 3ITOLO, 5TH UPEANO~
CHUIKH B JeACTBUTENIBHOCTH ONPENEeNAOT HX OOILYIo M0sH-
uHK p Hocaenopagnme (crp. 11).

D1H coobpaMennss O BaXHOCTH «DUIOCOGCKHX NMPEAno-
CHIOK?, (GHIOCOPCKHK OCHOB HAYKH AJA TBOPHECKOH pa-
GOTHl YYEHOTO, HeCOMHEHHO, HPABHJABHM H K HHM MM MO«
HKeM NOMHOCTBIO DPHCOSRMAWTHCA. HBHOe BAMAHHE <dui0+
cOICKHX NPELNOCBUIOR® Ha HCCASZOBATENLCKYIC AEHTENb-
BOCTh YHEHOrO — HA OOHIYH) TPAKTCBKY HM HedeH W 3ajay
HCCAeN0BaHNR, Ha BHIOOp HANPABJIEHHS NOHCKOB, METOHOB
PEUICHUA TEOPCTHHECKHX 38144, Ha HHTEpNPeTaunic AOCTHT-
HYTHIX PEe3YABTATOR — MOMHO NPOCAECIHTH HE TOMBRO Ha
npumepe HaspaHHbx JI. Bpaanwssom sujawuuxes duan-
KOB, HO H Ha NpUMepe MHOTHX JPVIHX 34MeYaTeabHbIX ecre-
craoncnpitaTenel, He TOABKO COBPEMEHHLIX, HQ H PAGATEB-
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WHX BO BCe BEKa, KOrla BO3HHKAMa M pa3pMBa/iaCh HayKa
o npupone, Hazosem xors 6w I'aannesa, Hrlotona, Jiomo-
HocoBa, Papages, Makceeana, Maitepa, TlenbMroasua,
Mengeneepa, Bonsumana, CMoNyx0BCcKoro, ¥Ymona, Jianxe-
sena, KoHeuHo, OBIIH H Teleph ©CTh H TAXHE YyeHble, KOTO-
pble sBHO He (OPMYNHPOBAIN GHADCODCKEE HIEH, CIYIKUB-
UIMEe OTNPABHBIM MYHKTOM H oflieli ocHOBOH pa3BHBAaBHIMX-
CH MMM eCTECTBEHHOHAYYHBIX T[IPEACTABJEGHHH H TEODHH.
MoxBHo HaliTH ¥ TaKUX, KOTOpble OOGBSBAANH, YTO YueHBIH
BooOuLle JosKeH Maberath dunocoPckux waell, co3Hatenb-
HO WTHODHPOBATb HX, TAK YTO C MX TOYKH 3DEHHS HH O Ka-
KHX «($HI0cODCKHX MpeAnochblIKax» HayYHOTO HCCIeRoBa-
HHA peyb MATH He MoXKeT. Ho ray6oxoe H3yueHHe TBOpUe-
CTBA TaKHX Yy4eHbIX NOKa3blBaeT, 4ro H Yy HUX OBLIM CBOU
¢durocopckue HIeH, KOTODHIM OHE (DaKTHYECKH cAeI0BaH,
He 0TIaBas oTHeTa B 3TOM.

CrnosoM, «HAOCODCKHE MPEANOCHIIKH» HAYKH — peaJb-
HO AefcTBYIOIMH B TBOpuecTBe ydeHoro ¢akrop. M aeno
3aKaouaeTcss B TOM, 4TOObLI caMM TH NpPEINOCLIIKH ObLIH
ACHHIMH, NOCAEA0BATEAbHbIMH, HOJAHOCTBIO OTBEUAIOLLHMH
HCTOPHYECKOMY OfbITY Hay4HOro MO3HAHMH, HOBEHUIMM XO-
CTHXXEHHAM NOCJeJHEer0, MHOTOBEKOBOMY OMNBITY NpakTHYye-
CKOl JeATeJbHOCTH YeioBedecTBa, OHY He HBJAIOTCA HeM-
TO 3aCTHIBIIMM, Pa3s Hapceraa AanHLIM. OHH HeH30eXHO J0J-
KHkl pa3BHBaTbCH, YTOUMHATBCA H NOTOMY BCerza Ocraercs
aRTyanbHEIM HMX TUWATENbHBIl anaium3 4 TOTO, YTOG!
yCTaHaB/HBAaTh HX TIQJAHYID @aJeKBATHOCTb COBPEMEHHOMY
YPOBHIO HAYUHOTO 3HAHUA.

C KakMX Xe TO3KLUHH MOAXQIMT &BTOp K aHaAu3y «du-
JA0CO(CKHX NPeANOChiIOK» HAYKH?

C comxaJieHHeM NPHXOAHTCA KOHCTATHPOBATH, NTO 3TH
MO3MUHA BO MHOTOM IIATKH H HeHaleHbl. TIpusHanHe PyH-
NAMEHT4AbHOro 3HaUeHHA GUI0CcOdCKHX OCHOB HAYKH H Xe-
Jalue BHECTH CBOM BKJIaJ B MX paapalboTKy YKHUBAIOTCA
Yy Hero ¢ HenoHHMaHHeM, Ja M He3HaHHEM NeHCTBHTENBHO
nayunofi ¢punocodpuu, T. €. COBPEMEHHOTO MaTepHaAH3Ma,
ero JocTHXKeHuH, peanabHbx npobaemM # 3aiaau. [Ipexae
BCRTO0 OH PelMTe/IbHO, JaXke, MOXKaly#, AEMOHCTPATHBHO,
JeKJapHpYyeT CBOR OTPHIATENbHOE OTHOHmIeHHe BooOLIE KO
BCAKUM UI0COPCKUM «H3MAM», B TOM 4YMCJIe ¥ K JHa-
JeKTHYECKOMY MAaTepHaiin3My, Kak K «MeTadu3HYeCKHM
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YISHHAM®», OrpaHuunBaioilum ceobonry meiusenus, Ox Bul-
GpacbiBaeT GHpOBellaTensHuld Jo03yur: «DBeperurece #Ha-
mosl» Tlpu »TO0M o8 Ges Beukoro paziopa CBAJMBAET B
ONNY Kydy H d4HTHHaydHble, AeHCTBHTENbHO PeakuHOHHbE,
¥ NpPOrpeccHBHBIC, NEpPeloBble HANDABACHHA: NOIATHRH3M,
MAXH3M, peaJH3M, HAeaIH3M, ACTePMUHHIM, MATEPHAIHIM,

Bpuanosn cKIOHEH TpH3HATH, 4TO (GuI0COPCKHE TEOPUR
HAYKH, DAa3PHBABNIHECA NOA 3HAMCHAMHM BHUICHA3BAHHEBIX
«N3MOB», B PAJE CAYUAEB HE JHWEHB! HIRECTHON p0an cboc-
nopannocTu. Ho game pamfonec usHupe ns Hgx (oM He
YTOYHAET, KAKHe HMEHHO) TeHeph VHe, M0 €ro MHEeHHO,
«npunafaekar npomsomys (crp. 79). [lowemy sto cay-
yaock? TlotoMmy uro galy Bek [OpOH3IBe] B HayKe <Hese-
PORTHYIO DEBONIOLMIO», KOTOPAA MHOTOE M3 TOrg, uTo OLLIQ
npesi e OOIenPU3HaHHbLIM, TNIPEACTABHAA B HOBOM (BeTe,
{Toaromy, rosops o dunocodbckux OCHOBAX HAYKH, He cre-
AYET RHUDOALIOBATE CTapbie CHCTEMBL, 1AXEe OHMHBJIAS HX
TIpHCTABKOH «HeO» (KaK, HATpuMep, HeonO3WTHRH3M). «De-
sonaciiee, -~ 0 €ro MHEHUIO, ~— Gbl10 Obl HAayaTe BCe € ca-
MOFO HAYAN8s, C OTKPLITHIM YMOM, CBOBOAHBIM OT CTapHx
npeaybemacuuits. BpunniosHy octaeTcs HeH3BECTHBIM, HTO
Yie ecTs Taraf GunocopuA — INATEeKTHYeCKHA MaTtepua-
JU3M, — KOTOPAH He HYMI2ETCs 8 3JON0NYYHOR H oOMaH-
HYUBOH HPHCTABKE «HEO®» M KOTODAS OPradHHYecKH BAHTAMA B
ceff peayabTaTHl «HEBEPOSTHON PEBOJTIOLHH» HAllero BeKa
H umenHo Ojaroaaps 3TOMY cAefiala CBOH OCHOBOIOJAraro-
mue HAeM HAAEKHBIM OPYHHEM p&lﬁEHHﬂ HOBBIX H CIIOM-
HUIX npodaem (uaocohuH HAYKH,

W3 vero wexozwr J1. Bpraawss, BHCKa3bBageh CT0AbL
KPUTHYECKH © @ameeﬁ:m{m «M3MaX®, B TOM HHCAE W O
AMAACKTHUECKOM MaTepuaiusdMe? K coxajgeHuio, cKOMBKO-
Hulyab noaApobHOro ©O0OCHOBaHHA CBOEF0 MHEHHS OH He
naetr. Bee oHu, — eAHHCTBEHHO OTMEYAET OH, — «CUABHO 34-
ONy# a2 WCh B CBOEH NpeTeH3HH Ha BCIO UCTHHY B UesOM»
(crp. 78), OrTeepras Takue NpeTeH3HH, OH He Pa3 YKask-
BAeT Ha HEBO3IMOMHOCTL IS HAVXH MATh HCHEPNHBaolee
H OKOHYATEe/NbHOE O3HAHHE MHDA; NOANeDKUBACT, YTO HAVA
fyneT BeuHO Da3BHBATHCH, HAMEHATHCH H «HuKorjaa ge Oy-
LeT 3aBepuicHa», HOO <«[OJAHOE 3aABePIEHHEe O3HaYANo Onl
cMepTh AAf aboro dccaeposanway (crp. 13). On ylex-
A€H B TOM, 4TO HayuHble NOJOKCHHA, JAKOHB H TEOPHH BCe-
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TH3 OCTAHYTCH <OTKPHITHIMH 8 JHCKYCCHH M BOSMOMHOTO
MepecMoTpas,

Mblcas 0 HecKOHYZEMOM PA3BHTHH HAYKH, O TOM, 4TO
oHa, WAs OT OAHOro ycnexa K APYroMy, TeM He MeHee HH»
KOP3a He CMOXeT A4Th TOJHOCTBI 3aBepUIERHOIO IHAHUH
0 MEUpe, NPencTABANSICE €My CTOJIb BAMHOH, YT0 OH CuM-
TaeT HeoOXOAHMBIM OTHECTH €e K Yoy QyHIaMeHTadbHBIX
Puaoccopexux wieft: ¢Halo npsaMo cMOTPETs B JHIUO TOMY
hakTy, YTO HAYKA HHKOLAA HE CMOMET NOJAHOCTBE BHITOJ-
HUTh CBOIO 3aJady, 148 HaM BNOAHE DA3BHIOE H QKOHua-
TeNRHOE ONNCAHME BHEWIHEro Mupa. Ty CHTYALMIO Hako
OCO3HATHL MOJAHOCTHIO H BKMIOYHTL B OCHOBHBIE MMOJOKeHHA
noxauHuol dmaoccoprn wayxu» {ctp. 84},

Bepuo, uro muorue buirocodokre «MaMmbl» cTPaldand, B
JaCTHOCTH, TeM HeZoCTaTKoM, orTveuaembly JI. Bpuanos-
HOM, UTO, HKECTOKO KOHKYPHPYSt ApYr c Apyrow, Selanenas-
IHOHHO HpeTeHAsBaH Ha sxodbl npHiajliexatiee aM npa-
80 06naiaTh BeeoXBATHBaWIIeH, OKOHYATENBHON, HEH3IMEH<
HOM HCTHHON. Bripodem, sTuMm e cTpaZain He TOALKO OHH.
Byfem cnpaBeinHBH: MHOTHE eCTeCTBeHHOHAYWHEIC BO33pe-
HHA B pa3fHuMble BpeMeHa (8M0Te 00 HAWMX AHEH) OTAH-
YAJIHCH TeM XKe CaMbIM.

Ho anmanexTHveckufi MaTepHanH3M HABHO YXKe pasbsice
HHJ CYTh H KOPHE 3Tofi TeopeTHuecKoR OwHOKH, NOABEPTr ee
rayG0OKol KPHTHKE, NPesAssea ee ¥ Co3Jaj HOCAEN0BATE b
Hoe yuenue of HCTHHE, B OCHOBE KOTOPOTO JEeXHT T4 caMmas
mbicib, koTopyw % 3awmmaer JI. BpuamosH, sowes co
BeeMH «M3MaMH», OCTaeTCs TONLKO NOXKAAETh, YTO 3TO JHE«
AEXTHKO-MaTepHaRCTHIeCKoE YUCHHE OCTAJ0Ch eMy Held«
BeCTHLIM, HHAYE HAW aBTOp AOMKeH O Obl YBUIAETH B HeM
CBOero CHABHOTO cowo3HuKa. Bens, no cymectsy, J1. Bpuas
JIOSH BHCTyNaeT NMPOTHB ynpOLSHHOID — MeTaPUINYeCKOTD,
HeAHAMEeKTHYIRCKOTO — NPEACTABACHHA O HAYHHOM MO3HAHHH,
0 HayKe, O HAy4yHBLIX TEODHAX M 3aKOHaX, Kak MpAMO H
cpasy BHPAMAWUUX [OAHYI0, SaBEpPUISHHYID ACCOMIOTHYIO
CUCTHHY B KOHeWHOR wdcranuuu», M uMensHo TIpoTus Ta«
KOTO AOTMATHUECKOr® NpPeACTaBIeHMN HANPABIECHQ OCTpHE
JHAJEKTHKO-MaTepHaAHCTHHeCKOTO yuennd ol Heruie,

Ho 1o, 410 B A#aJeKTHURCKOM MAaTePHANN3ME COJePKHT-
€ B TIATEJLHO, BCECTODOHHE H RQCAENOBATENILHO paspas
GorarnoM Buiae, B kuure JI. Bpuamosna npeicraBiaeHo
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HEMOJIHO, OTPLIBOMHO, BPOTHROPEuHBQ, HENOCAeLOBaTE]bHO.
Hanpumep, on yraepxiaer, 470 B HAVKe «HeT afcomoTHOR
HCTHHBI,  OTHOCHTE/BHOCTL — BOT, ROXKaAyH, NUpaBHAD B
nayke» {ctp, 9}, B Apyrom mecte OH BhHIpaXaeTcs euie
pesue, cTas® Ha OHY Aocky srpeliosasine aBCOMIOTHOH HC-
THHBI® €O «CXOJaCTHYECKOH KasyucTHRo#» (c1p. 61).

FloHatuo crpeMaenne JI. Bpuiiosna HaruaTs #3 BAYKH
apeacrasienne o8 «HcyepnbiBaoWel», KBCROXBATHIBAIOWER»
H «OKoHwatenpnofi» MAM «3@BeplueHnofi» uerrae, Ho o BH-
AMT TOARKO OZMY cTopoHy jAena. Pas &#aydnnte npeipcras-
ACHHA H TeOPHH BeYHD MEHAKTCH, TO OHH TOJBKC OTHOCH-
TeNbHL, B HHX HeT Huvero alCoUOTHOIO — TAKOB MO344
NOCTPORHHME HM cuanoruasM. Mewmay tem rayboxoe duao-
co@cKOe HeCaed0BAHNE NOKA3LBART, MTO OTHOCHTE/IbHOE RO+
BCE HE WCKAOuAeT QHANeKTHYeCKH TmoHHMaemoro abooawor-
itoro. Ilosaaun orHocHTe bHOre CTOHT abCOaOTHOE; TOuHee
roBopsi, Xpyroft CTOPOHON OTHOCHTEALHOTO ABAsercs abco-
aorioe. OTHOCHTENbHAY HCTHHS COZCPKUT 3AEMeHTH, 3ep-
Ha MCTHHBE abeolioruol, W NOcaensss CKJIaJLBASTCH U3
HECKOHEMHON CyMMbl MCTHH OTHOCHTRADHBLIX, 3TO ROATBED-
Maaerca BceH HCTOPHEH Haykd, M ¢ 3TUM He MOMeET He
COTHAACHTRCR KaXAbR, KTO BHAHT B HCTODHH HAyXH He Npo-
CTYIO CMeHY padJMYHMX TCOPHH, Haleao OTCTpaHAONHX H
CMETAIOWHX APYr APYra, a HeyKJIOHHWH nodvesm HayyHoro
aHaHMs, ero GecnpecTANHLIR NPoePecc, HAKoniexue Henpe-
XOAAUAX HASAHLIX B0raTcTs, cORepMKAHHE KOTOPHIX OKAa3bl-
BaeTcs He SaBHCAIIMM HH OT Koro-nuGo M3 Juonied, HH oT
BCEro YQACBEMECTHa B UEJOM, :

JI. Bpuaniosy ¢ ynoBJETBOpeHHEM TNpHHHMaeT MoJ0Xe-
nue M, Ilaanka o TOM, YTO HayyHa$ TEOPHN €CTh €MOJENbY»
BHellHero mMupa. Ho ecam 3To Tak, To, 3HaYHT, B TEOPHH
£CTh HeYTo, YI0 aJeKBATHO H3yHaeMOMy OOBLEKTy, cOOTBer:
CTBYET €MY M TeéM caMLIM «oTpamaers ero, Huage BooGine
He uMeao Om cMmpicsa ropoputh o mojmeau! [lyerb 310 co-
OTBETCTBHE BHAUAAE OKA3LiBAETCs HeSONBUIHM, OTBEHEl0-
HIMM JHIIL OZHOMY H3 MHOMECTBA ACHEKTOB ABJCHHUR M T. 1.,
HO OHO @C¢Te W CXBaYeHHOE B TEODHH COOTBETCTBHe YiKe
HHRKOTIA He Oyler yrpayvexo, a OyIeT coBepUIeHCTBOBATHCA,
yeayOnaTecs H PACLIMPATLCA B XOIe AaNbHERIIEro pas’BH.
THA Haygku. B srolt Qopue u upenctaer nepei samu abeos
AYTHAA HCTHHA,
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Ecau ray0orO NoHUMATh MOJNOKEHHE O TOM, YTO Hayy-
HAH TEOPHH — MOAeAb BHEIIHErO MHPA, MOIEIh HE HeW3IMEH-
Has{, CTATHRECKAA, & pAa3BHBAIOWIAACH M COBEPIUSHCT-
BYILIAACH, TO Mbl HOH3OCKHO JOMKHE NPH3HATL, €CIH
fyleM nOCNEZOBATEABHBIMH, H CYLIECTBOBaHHE a0COMIOT-
wolt ucTuHel. K coxanennio, JI. BpuanmsH, NponBHEHYS-
urgficst BUEpeA B NPABHALHOM HanpapJeHHH, BAPYD ocra-
HaBIUBAETCH Ha MNOJACDOTE H He [eJaeT TOrQ HacTos-
TeJBHC HANPAIUKBAKIILTOCH BHIAOA.

Heronropaiue HayYHOH TEODHH KaK  «MOMRIH®  HJIH
«xapTHibe mupa JI Bpuamoss cunraer «oveHh BaMHBIM
bHr0COMCKEM RoMoKeHHeM» {(crp. 85). 270 pepwo. U ra-
KOe HCTOMKOBAHWE yXe OueHb AaBHC DASBHBAETCA [JHAJeK-
THUECKHM MAaTepHaJu3MOM B ere TEeOpHd OTDAMeHHA, B
TeCHOH CBA3H ¢ NOJOKeHHeM 06 ornecuTeabsol, aGcomor-
HOH, 00BLEeKTHBHOMN HCTHHE.

[TpeTeHsuH HA BCEDXBATHIBAIULYIO, P83 HaBCErZa JaH-
HYKO, 33aBepLIeHHYI0 abCOJIOTHYIO ACTHHY HEOCHOBATC/BLHEL
Ho abcomoTHad WCTHHA KAk HENpPexoAsmufl 3JeMeHT uenaos
5eHECKOr0 3HaHH4, KPOIWHICH BO BCSIKOH HAYUHO YCTaHOB-
NeHHON OTHOCUTEABHOH HCTHHE, KAK HX CYMMa, HeyKOCHH-
TEABHO DacTVILAaA ¢ KaMIAbIM A0LMHHELM yCHeXom dYeoBe-
4eCKOH MBICAH, COCTABAAET Peadbibill [A0Z TBOPYECKOH
No3HABATEALHON ReATehHOCTH, Des Hee He CYHIECTBOBAJO
Ol camO¥ HAayKy ¢ ee TDAHAHO3HLIMH 32BOEBAHHAMH B TE€O-
PETHUYECKOH H NpaKTHYECKOHR cdepax,

* He3daHue JHAJSKTUNECKOH CBR3H OTHOCHTEJBHOTO H af-
COIIOTHOTO B NOZHAHHN = IDHYHHA HEACHOCTEH H Henoc/e-
nosatenbHOCTEH 8 paccyxienusx JI. DpramosHa o Hayy-
Hot ucture., OH ylex/eH B CHJIe N BEAHYMH BEUHO H3Mes
HAXINHXCA HARYUHBIX TeopuH, Ho (axTdveckd He HAXONUT
nyreft K pAacKpWTHK JeHCTBHTENBHONO HCTOYHMKA 3TOH
CHABL W BEeJAHUHH. DTOT HCTOYHMK — B Oecnpecrasno n Bec-
KOHEUHO Hakomnsionmedcs cyMme 3eped abcoaoTHoli obb-
eKTUBHOR HCTHHE, COASPHKALIEXCHA BC BCAKOH OTHOCHTEMAB+
HOM Hayymol HcThHe, M Heab3s NOHATH, moueMy NOJHBEL MO«
ryueifl CHJIBL W BEJIMYEA HAYUHDIE TEOPHH, €CAH OTPHIATH
abconoTHYIo HeTuHy. O Bexer 6opuby npoTHB AOTMaTHYE-
CKOIG, AHTHAMANEKTHYECKONO MOHHMMAHUA A0COAKNTHON He-
THHB, HO [PH 9TOM, HE 3HAA HHAJEKTHKH OTHOCHTEALHOIO A
aBCOMIOTHOTO, NEPEXOAMT He3aMeueHHYO HM rpaHb i CTABHT
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NOA YAap TO, YTO ¢aM JKe OTCTauBaeT ¢ rayGOoKHM yOexje-
HUeM, — noJoxKeHne 00 00beKTHBHOH NO3HABATENBHOH IeH-
HOCTH HAayYHBIX TEODHH, HX CHJE H BEAHYHH,

He onnu pas mul secTpedaes 8 kuure JI. Bpuaniosna Bhl-
CKa3blBaHWA TaKOTO pPOJa; «NPpHpOJA Bblile HAUIEro [TOHM~
MaHHsI», «NPUPOJAA TPEBOCXOJHT Halle NOHHMaHWe», Ha
nepBHit B3TJIAA OHH MOTYT NOKa3aTbCH arHocTHdeckumy. Ho
nofOBHOEC MX HCTOAKOBaHHe HenpaBuiabHO. Ecnu 6pate 3TH
BBICKA3bIBAHHA He M30JMHPOBaHHO, caMM no cefe, a BO BCeM
KOHTEKCTe pacCyX[JeHHii aBTOpa, TO Heab3sl He YBHIETh,
YTO B 3TOH (KOHeyHo, JAaneko He OesynpedHoH) dopme
JI. BpHJINIO3H rOBOPUT He O TOM, YTO CYUIECTBYIOT KaKue-TO
NIPHHIHINAILHO HETepeXO/uMble IPaHHUb! % Hauero Io-
3HaHUA, OCTAHABJUBALIHE €r0 NPOorpecy, a 0 TOM, YT NpHs
pona 6ecKOHEUHO C/JAOXHA, YTO OHA MM Ha Kako# CcTauH
Pa3BUTHUA HAYKH He OyHeT OXBaUeHa MBICJBI), KaKk HCuep-
nansas nocieised. «Ilpupona, — yreepXaaer o, - B3ATad
B 11€JI0M, TaK, KaK OHa CYLIECTBYeT cama no cefe, upe3Bbl-
yafiHO CJOXKHA M EBLIXOQHT 32 PAMKH HaIlero NOCTHXEHHA®
(crp. 68)., 3xnecs, ToAbKO ¢ HHOR cropouul, JI. Bpuaawsn
NOJAXOAUT CHOBZ K TOH Xe cavoll Hlee 0 HeH3OeXHOCTH
GearpanK4yHOro DAa3BHMTHS HayKH H 06 OTHOCHTRNBHOM Xa-
PAKTEpe HayURHLIX TEOpHH, KaKNas H3 KOTOPHIX BCEraa fB-
JAAETCA «MONEALIO» HJAH <«NpeicTaBlIeHHEeM» TOJNbKO GoJsee
WIH MeHee orpaHuueHHoro d¢parmenra OKpyXaiolle# Hac
peanbHOCTH.

Tak KaK K TNOJNIOXMEHHIO «IpHpoJa MPEBOCXOAHT Hamie
MOHUMAHKEe» aBTOP BO3BpAILAETCA HEONHOKPATHO, MH MO-
MeM JyMaTh, YTO OH CUMTAET ero KMeIOUHM BakHoe thHJIo-
cofickoe 3naxenne. KoxeuHo, BupaxenHoe Goseg TOYHO H
NMOHATOE TaK, KaK Mbl yXKe NMOJYePKHYJH, OHO AEHCTBHTENb-
HO ovueHb Bax#ao. Juanektuyeckufi MmaTepHanuam dopmy-
JUPYeT palHOHA/MbHOE COJepIKaHHe TAKOH MBICAM B HAge
HEeHCYCPnaeMOCTH MaTepuH, ee GeCKOHEUHOCTH BIIYOb.

Hrax, nepex Hamu napajgokcadabHas curyauusl Kornga
peub uieT o TOM, uTOOH BhipasuTe ofliee MHeHMe O AMa-
JeKTH4eCKOM MaTepuaauame, JI. BpuiaiaiosH Beicka3hiBaeTcd
0 HeM pe3ko oTpHulaTeabHo, Korda e BO3HMKaeT Heob6xo-
AMMOCTb cQOpMyAHpOBATL Te QyHIAMEHTA/bHble HJleH, KO-
TOPEEe CaM JKe CYHTAeT OCHOBONOJATAOWIHMH I8 €HCTHH-
HOH (HI0cODUH HAaYKH», TO OH 0O CYLLECTBY NOBTOPAET
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(Toabko B ofeAHeHHOM BHAS) TO, HTO YXHKe HZaBHO PAIBHTO
JAHANEKTHULCKAM MaTEDPHAMHIMOM,

Oruerp ste npoucxoaut? Ilpuunaa, BUIHMO, B TOM, YTO
0 AHANEKTHYECKOM MaTepuanuane J1. Bpaaaosn cyaur rnes
HACJBINKE, He H3 BTODHX Jlaxe, a H3 TPeTbHX DYK, OTIaBag
Jadb PacOpoOCTpa€eHEbIM B KaNMHTAMHCTHYCCKHX cTpaHax
npeapaccyaxaM u npeaybexzenusm. Ho pienw Anadexrhde-
CKOTO MaTepHAJH3Ma He #BJIAI0TCH YpHM-TO UpasdiHLiM U
cyObeKTHBHLIM H3MuinienneM. Ouu, xa 6yleT noasoaeno
TaK CKasaTh, 3anedaTdenbl Ha CTPakuUax BeiwKod <«Kuury
NPHPOABI» H BMEpPBBIE NMPOYHTAHDI TAM BCAHKHMU MBICAHTE<
JAAMH, HMEHZ KOTODHIX HBHE H3BEeCTHH Beemy MHDY. K stoft
«kaure» obpamaercs ¥ JI. Bpuaawsh, crpemacs pasrajarsh
COKPOBEHHBI CMBICT TOIO, HA YEM COCPEROTOUNICH €10 B30D
KaK Hecaegopatend-gusnka, He yauprrenvmo, 910, yepnas
H3 TOTO K@ MCTOYHUKE, OH NMPUINEN K MOJOKEHHAM, aHago-
THYHBIM TeM, KOTODHE COAEpXKATCH B NHATCKTHUECKOM Ma-
TepHanuAMe,

Ipenocreperans nporus duiaocodekux «usmos», J1. Bpua-
03K AeJqaeT Yop Ha TO, 4TO OHM OTPAHHMHBAIOT «cBoboay
muimaeHuss>, Yro geficTouressio CyLIECTBYIOT TakWe «d3«
Mbl», KOTOPHIE TOPMO3ZAT PA3BHTHE HAYUHOM MBICTH, 3TO
Hecomuenno, K «meTaduanyecKHM CHCTEMaM», SBAAIOLIHM-
cn TIOpbMOR AR CBOGORHOR MBICHH, OH OTHOCHT DeJHTHIO,
Jr1o, BOHEUHO, coBepiteHno OGeccmopro. Kak 6bl HH mpus
CHOCAGAKBANNCE COBPEMEHHDle pPEJUTHO3HbIE CHCTeMBl K
ROCTHXNEHUAM HAYKH, «CHUCXOAA» B KOHHE KOHUOB K HX
«NPH3RAHMIO», OHH OCTAIOTCH HeH3MEHNBIMH B CBOEH cy-
HOCTH, OYAYUH 3aKIATHIMH BparaMyu CcpoDoRHOE HayyHoil
MBICTIH,

Ho, nepemeinas apyr ¢ ApyroM NPUBIHNHATBEC PASJIHYs
Reie hunocodCckHe HanpasieHud, pa3fedcHELe HelMeDeXoau+
MOl NpONACTRIO H HIrPALIHE NPHMO IPOTHBOTONOKHYIO
poak B PA3BHTHH HAyYHOTO NO3Hawus, J1. Lpramosn Bossed
HHUeM He OGOCHOBAHHHE OGBHHEHMHA Ha QHIOCOPCKHE BO3«
3peHAA W TeYeHHH {IeTEDPMUHHUIM, MATEPHAIHIM, AHANEKTH-
YyeCKUil MaTepuasH3M), UIpaBlIMe Npemlle K Arpawline Te«
nepb MpPOrpeccHBHYI0 pOJib, HMEBIHE W HMPIIiHE OTpoM-
HOE CTHMYJHPYIOLLe¢ 3HAUEHHE IR DASBUTHA HAVEN

JI. BpunaiosH He padbstcHsIeT, B UeM UMCHHO OH ycMar-
DHBAET OTPAHHYCHHR  «cBoGOABl  MuuLeHHA», AKOOH
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HargagbBaEMble BceMy «MaMmamu» Boobme, [loaymaem ue-
Mioro o6 310H «cBOBONE MBHIUIAEHHAS,

MoxHo A4 CcuuTarh NOMJAMHHD HAYUYHMLIM CTOAbL <CBO-
GoxHOe» MHLIICHHe, 4YTO OHO peHTeNbHO HHUeM He
OrpaHHYeHO, KOTOpOe, HE CYHTEACh HM € HAKHMH 3JaKOHAMH
APHPOABL, HH ¢ YCTAHOBACHHLIMH 34XOHAMM JIOHKH, ¢ Q-
OHITHIMH TIpeX e Pe3yAbTATAMH INO3HAHUN, <«TBOPHT» BCe,
uTe eMy B3aymaerca? Komewmo, ser! «CrofSona Mbime-
HHS» — OQeUCTBUTEALHO HAYIHOR0 MHULAECHUA — Ha (AMOM
AgVle TPEANONAaraeT BeChbMa XeCTKYK BHYTPEHHIOWN AHCUHN-
JHHY: TOAMMHEHHE ONpelejeHHBIM 32KOHAaM JOLHKM, Tpebo-
BAHMAM JOKA3aTEJMLHOCTH, RCHOCTH, TNOCACIOBATENLHOCTH,
npaprjiaM ofpasoBanud M [PHMeHEeHHs HayyHblX NOHATHH
H TeOPHH, TpeOOBAHHAM COOTBETCTBHA N03HAHHBIM 34KOHAM
NpUPOALE, COCTBETCTBUHA OOBEKTHBHOH pealpHOCTH B NOA~
UHHEHUH CTPOTHM KPHTCPHAM MHCTHHHOCTH, KoHeuHo, »tH
TpefoBaHiA CaMH MeHsloTCH ¥ YTOUHAITCA B Xoje Pa3dBus
THA TIO3HAHUHA, HEKOTOpHie NOPofi Aaxe JOMAKTCH COBCEM.
Ho «csofoiras MBCAB» BCerja, JaMde NPH HAJWYMN B Hed
TAKHX 3JEMEHTOR, RHXOASUINX 32 PAMKH OGHIMHBIX JOTHYe-
ckux GopM, Kak danrasus, soolpakerne, MHTYHIHSA, TaK
HAK WHaYe corgacyercsl c yKasaHgeiMu TpelOBaHHAMH H
HMEHHO HO3TOMY OKasbizaetcs shdextasuof. OTpuuarh
3TO — SHAMHT [PUHATL BCEephe3, HANPHMep, IBABACHHE HE-
BEXIB O TOM, HTO €r¢ «cBOOOJHO¢ MBIMIGHHE» O N¢peMeH-
HBIX MaTEMATHUECKHX BETHUHHAX «OI'paHHYEHO» NPABHAAMH
BHBDEPEHINaNLHOTG ¥ HHTETPANbHOTO HCYMCIEHHA HAH
COYYBCTBOBATE YTBEPKACHHAM HeKoero usobperarens o
TOM, YTO (hH3UKA ¢ e 3AKCHAMH COXDaHEHHS H npeppaiie-
HHA 3HEPPrHY M BTOPLIM HAYAJAOM TEPMOAHHAMHKH OrpaHu-
yuBaeT «CBOGOAY MBIUAEHHSA» B CO3AAHKH NPOSKTOB BEYHBIX
ABuratenell nepBoroc B BTOPOTO POJA.

Koneuno, # Maremartika, n (u3NKa, Kak u BCe Apyrue
Hayky, Oaarolaps ycTaHOBJeHHBIM MM 3aKOHAM OFpaHHYH-
BAIOT onpejencHanM ofpasoM «cpofony muunlenus». Ho
9T0 110 CYUECTBY OrpaHyueHzEa OT owHb0K ¥ NYTraHyUH,
4 He nperpaibl AQsl TBOPUECKH JefCTBYIONIErD HayYHOrO
MblLeHuA.

Hayynan dunocodus, 1. ¢ Auaiektiueckul Matepna-
AU3M, B ITOM OTHOMWICHHH 110 CYMISCTBY He OT/IHuaeTcs OT
Zpyrux Hayx. Pasuuua T005K0 B THNe sorpanpdesiuil», s
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TEKAIOWMX H3 cBoeoOpa3HOro XapakrTepa 3aKOHOB, ¢ KOTO-
PHIMH HMeEeT [eJ0 IHAJeKTHUecKHil MaTtepuanusM. O wuc-
eqefyeT 3aKoHH ocoboro poja, He ABAAIOUINECT TPEAMETOM
H3y4eHHS Kaxkux-AH60 ADYFrUX Hayk, -- Haubosee obuiue
3aKORBl PA3BHTHS NPUPOAM], o6UlecTBa ¥ MBILUJEHHS, a TaK-
Ke cheuupHYecKne 3aKOHb, NPHCYIHE TOJBKO MBIILIEHHIO,
OH HCXOZMT M3 AAHHBIX BCEX JADYrHMX, ecTecTBeHHbX u of-
UIECTBEHHBIX, HAYK W Omupaercs Ha HUX. Ho oM npuxoauT
K ofofuleHdbiM peaynLTaTaM, KOTOPbiX HeT B HayKax, nos
CAYMHBIIHX AJIS HEr0 OCHOBOH H OTNpAaBHHIM IIYHKTOM, Bep-
Hee MOIYWIMX cOfep¥aTbes B HUX 10 Oofblied HacTH B
CKDBLITOH, 3apOIbIlEBOH, HepasBepHYTONl H yacTHON dopme.
B rtofi Mepe, B Kakoft AnaJeKTHUeCKHH MaTepHalu3M npa-
BW/IBLHO BbipaxaeT HcC/ielyeMble HM 3aKOHbLI, OH «OrpasHyH-
BaeT» MblulieHue, T. e. Aesaer ero GoJjee TOYHHIM, MOCTe-
A0BaTeJbHBIM, AOKA3aTeNbHBIM, COOTBETCTBYHOIHM Hanbo-
Mee OOWIMM CBOKCTBAM H 3R2KOHOMEPHOCTAM OODBEKTHBHOM
PeaTbHOCTH, NO3HAHHBIM Ha JAHHOM HCTOPHYECKOM 3Tane.
KoneuHo, TpeGoBaHHsi K MBblIAeHHIO, GOPMYNUPYEMblE AHa-
JEKTHYeCKHM MaTepHaNH3MOM, HHBIE, HeXead TpeGoBaHHA,
cKa)keM, Gu3uMKM HMNH MaTEMAaTHKH, XOTH OHH He pacxo-
AATCA OPYT ¢ ADYTOM H He NMpoTHBOpeuat Apyr apyry. B oc-
HOBHOM OHH KacalTCid JAPYIHX aclleKTOB MBICAHTEAbHOH
deatenbrocTH. Ho ¢ HuMM co3HaTeNbHO HampaBafieMas pa-
Borta pasyMa HeH3OeXHO AOJKHA cooGpPa3OBEIBATHLCA, HTO-
66l ObiTh MaKCHMaJabHO pe3yJbTATHBHOM M He TIPHBOAHTH
MBICIHTEN K KOHCTPYWPOBAHMIO HIell, KOTOphie MOXHO
Ob110 OBl DaCL@HMTb KaK CBOETO pofa «TeOpeTHKO-No3HaBa-
TeAbHble nepueryym mobiumae».

[lpoTuBHHKH AHATEKTHUECKOrO MaTepHalH3Ma He pas
HHTaHCh A €r0 OTPHHAHHS MCNOAL3OBATH TOT GaKT, 4TO
HEKOTODHIE CTOPOHHHKH 3TOH (uA0COdHH, CTPEMACL NpHMe-
HHTE €e MeTOM, AOMYCKAaJH OuUeHb cepbesHnle omndxn anbo
B OUeHKe JaHHHIX cOBpeMeHHOHN HaykH, iu0o B HHTepnpeTa-
UHH HX CYWIHOCTH, aubo B nporHose Oyayllero pasBHTHA
HayuyHBIX uJed B T. n. Ho cKoas OBl THMeAbIMH 3TH OILIHOKH
HH OblAd, caM AuaJeKTHUecKMH MaTepHaau3M He HeceT 3a
HEX HHXKakKOH OTBETCTBEHHOCTH, H ONIOPOYMTbL €ro OHH He B
COCTOAHHA,

Pa3Be MBI He 3HaeM W3 HCTOPHH HaykH, uTo ObLIO He
MaJN0 TAKHX Y4eHBIX (M NPHTOM BecbMa He3laypsiJHBIX),
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KOTOpHe, NPHMEHAA CPeiCcTBA MAaTeMaTHKH, NPHXOAWIH b
cBoBX paborax X clwnGovuHHM BHBONaM? K70 Xe peuuTes
Ha 3TOM OCHOBAHHH 3AABHTL, OYATO HPHHUHIUANBLHO HOPO-
uyeq poollle ¢aM MATEMATHYECKHH MeTod M HajQ Pa3 o Ha-
BeerJa NMOKOHYKTL ¢ ero npuMmesenuenm?! Passe ne cywect-
BOBAJNO B (usuKe oKBOUHHX palfoT 3KCHEepHMEHTaNbHOro
X3apakTepa, CBS3AHHBIX ¢ IIPUMEeHEHHMeM CPeICTB TOHHOIO
Hamepenun? Mx nepevens 3ausa Gpl muoro mecra. Ho xo-
MYy MpHieT B roJoBy, HCXOAR H3 3TOTO, YTBEPXKAAThH, 4TO BO-
ofiie IKCOEPHMERTAALHLIA METOL ¥ TOUHBlE HAMeDeHHsa fio-
POUYHL! B CaMOll CBOedl OCHOBE W noJKubl 66iTe 0TOpowen 3!
I erTHBHOE NpHMeHenne JI0B0Io HayuHoro Merola —
Besce ne mabjoHHas npolielypa, 4 CJOKHBIE TBOPUECKHA
fporece, CRAIANHEA ¢ BO3ZMOXHOM noreped OPHEHTHPORKH
B HOBOH HencoaeaoBaHHoh obgacry, Tewm Godee caoXeH
3T0T npollece, KOraa peds uAeT o HaubGohee ofmeM H ab-
CTPAKTHOM METOj€ IO3HAHHA, KACAIOUWIEMCH TOHYARWero
MEeZaHU3Ma caMOoro npouecca no3Hanua. Kak u B Apyrux
o6aacTax HayuHol AeATeALHOCTH, W 3/ech OHBAIOT OWHOKH.
M sjecw ouy HCnpasIsOTCA Ha 0cHoBe BeCnpHCTPAacTHON
olreeKTUBHON KPHTHKH, Ha ocHOBe Gosee NpaBUJABHBIX HCs
caesoBannht. Jto obuINA 3aK0H pasBUTHIA HAYKH.

%k & W

Hrak, Bpuatiosy xoren OBl 127aTh ZeJ0 DACCMOTpe-
HAf QUAOCOPCKHX OCHOB HAYKH C «OTEKpPHITHM YMOM, CBO-
60AKBIM OF craphix npenyGexaenufi». Ho — yBbll — ppoane
OCBOGOAHTLCA OT CTADPHWX npeaybemgennii eMy He yiaertcs.
M xora B ero kHHreé MBI HAXOXHM HEMAJAO MRTEPECHHX H
3ACAYIKMBAIOUIHY CEPLE3HOTO BHHUMAHNA CoO0pakenulr, Ka-
caiomuxca puaocodckux npebieM HayKM, C HUMH PAAOM
Mb obuapyxuadaesm NOMOMEHHA, Tpeilamue OMWHOKaAMY,

HeficTpuTe bHO, MHOTHX €H3MOB» VUEHBIM CjelyeT Bres
pbe3 ocTeperatoes. Ho nocxoaeky Dpuastioss, He QTAHUME
ACHC ADYF OT Apyra passiuyible QiocodCKme TeHeHus, He
VCTaROBHB MPHHUHITHAIBHYIO OCHOBY HX pacxoMJieHufi Apyr
£ APYroM, NBITAETCH OTMAXHYTRCH OT BCEX HHX Boolie,
NOCTOILKY OH TepAeT OPHEHTHPOBKY W HauWHaeT CMeWKUBaTh
KOpPeHHHM 00pa3oM oTaudamwiiueca puaocogekue Hanpas-
Jdeunsn, obperan cebA Ha HENOCNEAOBATEABHOCTh M IKJIEK-
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THKY. 3T0 neMabekHas PacijaTa 38 DPeTeHIHOIHYIO NONh T~
XY CTaTh «Bbilie» BeeX (QHAOCO(PCKHX <HIMOB», NPEB3OHTH
NX, IpecAoaeTs ux ky30cTh», OH OTHIOAB He IEPBBIH H3 TeX,
KTO CTPEMHJCH K TOMY, H He Nepsuf notepnes 3jech HEH3-
OexHOe (pHacKO. JJeMOHCTPATHBHOR OTDHUAHHE BCEX CH3MOB»
BoOOille eCTb TOXKe CBOErO PoAR PUAOCOPCKUH «HAMD = 1Y~
TaHBH, HenocnefoBaTeIbHb, HAYKOOGpA3HEIH, XOTH M KHYA-
Iuiica aekjapupyeMollt UM <«CBOGORON MBIULICHAS®, HO HA
nene TNOApHBaOIWUG 3Ty CBO0OAY M Ti0 CYWIECTBY CBOEMY
auTHHayuHbll, B Quiocohun, 8 NCTOPHN PA3BHTHA HAYYHOTO
3HaHMA 3TO He HOBHHKA, &8 KaxX [a3 OAHO M3 TeX XaDHHIM-
13BHO H3BECTHBIX <«CTaphiX npeayvGexacHuil», UT KOTOpHIX
BpHAMIO3N B NPH3LIBAA OCBOGOAHTRES, KO B MICHY KOTONOrO
caM e OKasaacs.

310poBas HHTYBUHUA KPYRHOIO TBOpYECKM paloTaroniero
HCCACAOBATEAR, KaKuM aBTOp BHICTYNAET B CBORX TPYAaX
mo pusHxe U Teopuy HHOOPMALMH, BO MHOTHX CAYYaAX Bhis
pyuaer ero ¥ noMoraer soi0paTheA Ha TBepAYyio nousy. Ho
BCASA 3@ TeM OHA HAUMHAET BHOBb YCKOAB3ATh M3-NOJ €10
HOT, KOTAZ OH HE3AMETHO 11% celd dejgaer war B CTOpPCHY
MU3HTHBHAMAE,

CyGuexrunno DBpunoss BoBCe He CTOMT 3a MO3MTH-
Bu3sm. OB NpHCOeAHHAETCE K KPHTHKE MO3HUTHBH3MA, JAHHOM
Magcom Ilaaskom, nofgeprusas, YTO «V3KHH ND3HTHBHIM
HEMEPEBAJCK OFpaHUUIHTL K2WIOrO UHAMBHAYYMA MNO3HA-
HueM ero COOCTBeHHBIX OULYUIEHHA. ADYFHE Xe uevioBeye-
CKHE CYUIECTBA BOKPYT HETO, — BEPHO OTMEYasT OH, — npej-
CTABAANKCE eMy JHINb NPHIPAKAMH, TDYAHO OTAHYUMDLIMH
oT haNTACTHYECKHX NOPOXKIAEHHE ero Boobpakenus,. la-
KOe OrpaHuyeHye, ASHCTRHTEIBHO, KAXETCH CAMUIKOM HpO-
WBBOALHBIM, ¥ eTD HeJL3sd Pa3yMHO oTcransars. [lame wu-
BOTHOE OHICTPO YCBAMBAET BAXHOCTE (MPHCYTCTBiA} Apy-
THX MHBOTHBIX BOKDYr HETD: 3pEHHE, CJayX, KpRKu, nodou
# JacKa JocTatoudo OuicTpo ybGexiarr eros {crp. 80).
Boapaman MOpPOTHB COTHICHCTCKHX KOHUETHHA [O3HTHBH3-
ma, Bpuaawogn, KOTAa cCHIAeTCH 1a OIbT KHDOTHOTO, HO
eyuiecTBy, npuberaer K Kpurepui nparrtrku. OH Henofs-
ayeT 3TOT HEOTPasHMBlH KDHTEDHM, Korla HNOAMEPKHBEET,
YTQ «OTPaHHUEHHHH MO3IWTHBHCT, O KOTOpOM peyn LIAa
BLlIle, CPasy 2Ke npoTHBOpeudT cele, KAk TOJALKO OH Rauu-
HAST FOBOPHTb, NKCATH ¥ NBITAETCA y6eXAarh OKPYMAR:



250 flocaecaosue

HLIHX ero JiojeH, c4HTas WX BMecTe ¢ TeM He Gojee Kak
npuapakamu» (crp. 80, 81). ‘

Hrak, peanbHOCTL APYTHX JIOJeH BHe HAac HECOMHEHHa.
He MoXeT BLI3LIBATE KakuX-1HOO COMHEHHH H pealpHOLTb
BCEr0 OKpyXaiolero Hac BHemHero mupa. OTpuuare 3sto
3HaUHI0 6Ll MOAPHLIBATL KOPEHHYIO NPEANoCBIIKY CaMOro cy-
1IeCTBOBAHHA HAyKH, JHLWATh €e paboTy BCAKOH Pa3yMHOH
UeNH H HazHayeHHsl, OGeCCMBICAKBATH ee, YWTas KHuTY
DpunaiosHa, nownMaeilb, YT0 OB pasjgenser 1o ybe-
XKIeHHe, He pa3 NOAYePKHBAA, YTO HAYKa «ONUCHIBACT» BHEl-
HHH MUp, YTO HAy4YHBIE TEOPHH — 3TQ «MOJedH» HAM «0b-
pasbi» BHEIUHEro MMPA, YTO «YUeHHH HHMKOTAA He A0/KeH
nyTaTh OedcTauTeAbrbil BHEUIHUN MHpP ¢ H300peTeHHON HM
(u3sHYecKOl wMoLenblo 3TOoro MHpa» (cTp. 88, Kypcus
mMolt. — H. K.} u r. 1. 3pech AcHO, YTO BHEWHHW MHD He
sheMepHRH, a ASHCTBUTENbHBIE MHP, Hal TNO3HAHUEM KO-
TOPOro HEeyCTAHHO TPYAMTCA HayKa.

Ho Bapyr Mbl HaxoauM B3asBJIeHHdA, CTOALUKHe B pPa3H-
TeJbHOM INPOTHBOpeYHH ¢ 3THM. OnaHo 3a ApyruM Ham
BCTPEYAKOTCA YTBepKIeHHS COBCEM HHOrO nopaaxa. «3ta
KapTHHa OOBEKTHBHOTO peajibHOTO OKDPYHalolero Hac
MHpa, — YTBEPK1A€T OH B OZKHOM MECTe, —- YHACAEAOBAHA
Hamy oT rpekoB. HaM HaAleKKT H3GaBHTLCE OT Hee CBoe-
obpasuolt xupypruefi yma» (ctp. 87), «CospeMeHHB yye-
HblH, — NTPOAOAKAeT OH, — JOJKeH pa3 ¥ HaBcerfa OTKa-
3aTbCSl OT HAeH peaJbHOro o6bEKTHBHOro mupa», C onxoft
CTOpPOYH, BpuaniosH roBOpHT O «pealbHBIX 3aKOHAX NpH-
POABI®, C KOTOPLIMH OH COMOCTABJSAET, B YACTHOCTH, 3aKOHK
KIaCCHYECKOH MeXaHHKH, OTMeyass HX HEINOJHOe COOTBeT-
cTBHe nepBbiM. C Apyrof e CTOPOHBI, Mbl YHTaeM yTBep-
XKaeHus, OYATO «rOBOPHTh O 33KOHAX MPHPOABI TaK, Kak
eciv Obl OHH HEHCTBHTENBHO CYLIECTBOBAAM # Ge3 uesnope-
Ka, — 3HauHT Ge3pacCyIHO NPEYBeMHYHBATLY.

[Touevy e BpHAAIOSH NPHXOAUT K BHIBORY, OYATO cO-
BpeMeHHAs Hayka 34CTaBifieT HAC OTKa3aThC OT RPH3HA-
HHSl «00BEKTHBHOTO peasikHOro BHeNIHero Mupa»? Bee neno,
OKa3eiBaercs, B TOM, 4TO Jjioboe HabaoAeH e, OCYLIECTBARAS-
MOe HaM{ [AJf H3ydeHUa SABJeHHH OKpyXKalliero MHupa,
B03MYWaeT 3TH fABJAeHuHs. BoaMmylleriie He MoXer OLIThH HC-
yesamoule Ma/jdbiM, HO BCErXa OCTaeTcd KOHeUHhIM (KaK 8
CHJIy HANHyMg KBAHTa [eHCTBHA, TAK H HaZ OCHOBAHUM He-
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rHTponinHere npanuuna uagopmanuy). «Heawnsa npose-
CTH HM OJHOTO HabamwleHus Ge3 BO3MYIIeHHA O0DBEKTa®, —
nhwer astop (crp. 87). A 310 W o3nauaer, no BpunmosHy,
YTO BHEINHME MMD Mbl He A0JMHLl cuuTaTh OODBEKTHBHBIM.

Baymaemcs, HanpuMmep, B CnefyIOUME BLICKA3BIBAHMA
agropa:

«B TOM MBICAHTEAIBHOM OPOLECce, KOTOPOMY CAeA0BaAH
Ha NPOTFUKEHHH BEKOB... YHeHBIH MOr paccMarpHsate cefa
B Kavectse HAOMIONATENH, W3IOIUPOBAHHOIO ©T OCTANBHOrO
MHED&, CMOTPHIlero BOKPYr celda, HM A0 ¥ero ue HOTparu-
Basich, HIPAIOULETO PO/b NACCHBHOTO CBUASTEAH, 3AKIIOUEH-
HOrO B CTekAdAHHYw KaeTky. Ckopo O8I0 A0OX432RO, 4YTO
5Ta KOHUenuus oOBEKTHBHOTO MHPa HenpueMiesa B Ouojo-
THH WM NCHXOJOTHH, B HaVKe O MKH3HH OBICTPO yCTaBaBgH-
BAETCH TOT (aKtT, uTo J1060e pabuaojeHue sosMyliaer Ha-
Gmolacvuth o0beKy ¥ ¥To BHEWNMP Mup He cnocofed co-
XPaHUTh HEW3MeHHOH OOBEKTHBHYIO CTPYKTYDY, KOIJAa& MH
neitaeMcs Habuiofath ero ouesh npucraasro. Ilopofume
coofipasKesna HelNapBHO 2atpodyas u GduBHEKY, B KoTopol
Oun0 o0HapyMKeHo, HTO COXPaHHThL HAGI0 O HeBO3MYylllae-
MOM OOhLeXTHBHOM MHpe HeBOaMOKHO» {crTp. 83).

«Moftenr He NoWKHA OblTh MOJeNsk OOLEeKTHBHOrQ He-
NOABHIKHOIC MHP&, OKPYMhawilero Hac. QHA0CODL HaILEro
BPEMEHH He MOTYT UCHOPHPOBATH TOT aKT, 4TO B3aKUMO-
caa3e Mexay HalimojareieM u HabmogaesblM KOHedwHa U
e MOXKeT OpIThb CKOb VFOAHO Maaoft» (crp. 88).

H3 npusefenHOro COBepHIEHHO #ACHO, 4To Ags Bpua-
JAI03HA O0BEKTUAKHA WMUD — 97O HUKAK He eoamyujaesodd
HaGmogenusvd Mup. M pas MH JosKHB UpPU3BaTh, 410
BcAKoe HabJoNeHHe BO3MyulaeT ero-—a 1or (axr Gec-
CNOPHEIA, — TO OTCKJ1a, €CAH CAe10BaTh JIOTHKe 8RTOpA, ¢Ta-
HOBHTCH Heu3DeRHEM BHEOZ O TOM, HTU KOHUENIHA 00beK-
THBHOTO MHpa NOARENKMT YCTDAHEHHIO H3 NPEAS/IOB HayKH.

Ecau cnegoBats jnoruke apropal. Ho Aogmuu am Mu
eft caesoBats? Beldb 3Ta Jjoruka B AeHCTBHTENLHOCTH He
BEIACPKHBAET KPHTHKY. B TOM «MBICAKTEALHOM I[polecce,
KOTODSLA OB HDHHAT HA NPOTHMEHHY BEKOBs, JeACTBHTE k-
HO B TeyeHWe JOATOr0 BPEMEHW MPHEHMAJ0Ch, UTD BOSMy-~
WeHHeM B COCTONHNA HabAIO8eMOro, BOIHHKAIOIIAM B AKTR
Ha0J0)eHHd, B NMpuELKNe BCerja MOoXHo npeHebpeus, Ho
CYWECTBO KORUeNUHH OODBEKTHBHOIC MHP2 COCTOAAC COB-
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ceM He B 3TOM. YKasasHoe jonyilleHue AaxXe M He Oblio
OPTraHMHeCKH CBS34HO C SJAPOM YKA34HHOH xOHUEnuuu. ITo
JONYIIEHHE [JHTENbHOE BpEeMA COBMENIAJIOCh ¢ KOIlen-
HHeH OOBEKTHBHOrC MHpa, HO OHO HABAAJAOCH CaMOCTOS-
‘TE/ILHEIM 3J1eMeATOM OOIIHX BO33PeHHE Ha NpHpOLY.

Korga Mum 3agaeM cefe Bonpoc: O6BLEKTHBEH M peanin-
HLI BHEUIHHH MHMP? — TO MBI He MMeeM B BUJY BLISICHATH,
OKa3biBaeT HJH He DKA3blBAeT aKT HAOGJI0AeHHA BO3MYLIAl0-
Ulee BO3ZEHCTBHE HA TO, 4TO Mbl HAGHIOAaeM; 3TO BOIpOC
(u3nueckHi HAH BoOOLME eCTECTBEHHOHAYUYHLIH. 3aech Xe
nepej HaMM COBEpIIEHHO HHafl — He (u3uuecxas, a NpHH-
nunuaabHas ¢uaocodckas — npobiemMa: B KaKOM QTHOlUe-
HUHM 3TOT BHEWIHHY MHUDP CTOMT K OLIYUIENHSM, CO3HAHHIO,
AYXy HJH Hexkoedl «abcomioTioit upee»? CyulecTByeT JH
OH BHE M HE33BHCHMO OT HUX MU €ro CyllecTBOBaHHe
o6si3ano uM? IlepBrHueH OH TO OTHOLIEHHIO K HHM HJH BTO-
puuen? Ecay BHemIHWA MHD Mbl NPH3HAEeM NePBHYHLIM IO
OTHOUIEHHIO K OIIYIIEHHAM, AyXYy, CO3HaHHIO, abConloTHOH
Hlee, CYUleCTBYIOUIHM BHE W He3aBHCHMO OT HHX, TO, Caedo-
BaTeNbHO, Mbl M CuHTacMm ero o6weKTHBHEIM, TonbKo Takas
HHTEeprnpeTalusa NOHATHA «OODBeKTHBHEIN» ABAACTCA TOUHOR,
COOTBETCTBYIOLEH WCTOPHYECKOH TPaAHUHH, B NPHHATOH B
Hayuuofi ¢duaocoduu. M oTkasmsadck OT Hee, TpPOH3BOJIb-
HO TOJKYS COACp}KaHHe 5TOr0 Bamdedwero ¢uaccodcKoro
NOHATHA, Mbl JAONyCKaeM HyTaHWIy, OTKpHIBAeM Ja3eHky
A9 BO33pEHHH, KOTOpble OBlIM HAMH CaMHMH OTBEPIHYTHI
KaK HecocTosATe bHEe.

Bo uTo mnpespamlaeTcs «peasbHBIH - BHeUIHHH Mup»,
eCAH ero JUWanT ceofictea ObiTh «00DbEeKTHBHLIM» (B AOA-
JUHHOM CMbiCTe 3TOro cjoga)? B Xxuvmepy, B Ty caMylo co-
JHICHCTCKYIO (haHTA3HI H TPH3PAK, NPOTHB KOTOPLIX Bbl-
cKaswiBajacg cam bBpuaniosn, rosops o mozuruBHaMe, Bels
W AnA camoro sasanoro GHuaocodckoro cyObekTHBHCTA
BHEIOHAH MMP <«pPeaJieH», [OCKOJbKY OH MBICAHATCH Cylde-
CTBYIOINHM B €r0 «peajbHOM» CO3HaHUH, NOCTPOEHHHIM H3
€ro «pedbHBIX» OULYLIEeHHH.

BriBog © «HECOCTOATENBHOCTH® KOHUENUHH OGbeKTHD-
HOrO BHEWHEero Mupa DpHamiosn clenan TOABKO HOTOMY,
UTO CMewad BONPOC O HaJdWYHH (DH3MYECKOro B3aHMojeli-
CTBHR MeXAY allaparypoH, IpH NOMOWLE KOTOPOA NpPOH3-
poauTces HabmojedHe, B HaGJAI0A3€MBIM OGBEKTOM ¢ [1po-
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faeMol DRAUMOOTHOWEHNHS VXA W MartepHd, Co3Habus H
NPUDOAL, NCHXHYecKoro # duakveckoro, O HeoCOCHOBAH-
HO ROZMEHHEA BTODOL NEDBRM,

B aeBCTBHTeNALHOCTH JAA  KORNENUMH OGBEKTHRHOrO
BHEUIHEro MHPA B aKTe HEYCTPAHHMOCTH PH3HYECKOIO B3a-
HMOGEACTBUA MeXIy HAOARIaTeNeM B O0LeKTOM HEe TAUT-
cs HuKaro# onackoerd. Ona 8uia u ograercs neswbaemolt
H NO-TPERHEMY AOMKHA CYHTATLCH (BYHAAMEHTOM HUTHH-
O «HHIOCOMHT HAVERY. Orcions, OAHAKO, COBCCM He Cje-
IVer, YTo HANUUHe HeYCTDAHHMOTO BO3IMYIIEHHA B AKTE
HabnoaeHus e uMeer HKKAKoro dunocoderoro 3Have-
Hus, HanporTHe, TYT eCTh CBOM BeChMz BakHHH (rnocod-
Kyt acrexr, Tpebywouwmft nansHelmero pasBHTHA Opel-
CTARACHUA O NYTAX, CPeACTBEX M, TaK (Ka3arh, HHTHMHOM
MEXAHU3ME I03HAHMR OUBEKTHBHOTO pealbHOro BHEIHEro
MHpa. Ho 3710 yHe, KaK TOBODHTCH, COBCEM APYTas HCTODH.

¥ F K

Doapmioe spumakne 8 kuwre Bpuamosxa vaenedo npo-
Gaeme perepmunnama. nasuelli BHIBOA, K KOTODOMY [NPH-
XOMHT ABTOpP, TAKOR: JeTepMHHH3IM HecocrosTalen. He tons-
KO cOBpeMEeHHAA XBaHTOBA® H3NKE HenasT HEH3GOKHBIM
OTK&3 OT Hero, HO OH TEePHHT Kpax Zaxe B o0acTy Kiic-
CHYECKOH MeXaHHKH, KOTODAR 10 CaMOrQ NOCHASIHEro Bpe-
MERH CUHTANACh HECOKPYILIHMOH LHTALEABI ACTEPMHHECTH-
*YECKHX BO33peHHi.

Uro e HMEHHO KNAfeTcsd B OCHOBY 3TONC PEMIHTRIBHOTO
GECKOMITPOMHUCCHOIO 3akA4eHun? To, 0 ¥eMm y¥Ke MHOro
rOBOPRJIOCH BhbIUIE, — Hannuie HeHszOeXHHBX OWHOOR Dpn
HaMepeHWH (QU3UUeCKHUX BEJHUMH M BHTEKaWINan OTCioAa
HEONPEJEJCHHOCTE B TEOPETHYECKHX NpecKasaHusx 6yay-
merc NOBEAeHRS ABUMYINHXCS cHeTeM. «ME- cefiuac, — 34«
SBARET DBpWLTOaH, — JONKEB ACHO npexcrapisith cebe,
YTO SKCAepUMEHTAaNbHble OMHOKH HeH3fexKHbL, ., OBHADYKenHe
4ero geaaet CTPOrii neTepMUNNAM HeROaMOMHB M (C1p, 153),
«Kak TOABKO NPHHHMAKTCE B pacuer HeHs(exKHele OWMOKA
B H3MepeHHAX, TaK AEeTepMHHUZM Tepnur Kpaxe {cTp. 226).

Cxema paccymJieruii Bpuaasua takosa: Heoupegenes-
HOCTH B HAYAJBHBIX JAHHBIX IBWIKYIMEACH AHHAMBYECKOR
CHCTEMB, BOIHEKALIAR OAATOAapH MOrPeIIHOCTAM H3Me-
peHud, ¢ TeuCHUEM BPEMEHH DACTET HEVK/IOHHO W 0COGeHHO
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npH HaMK4Ky «paspbipop [lyaHkapes APHBOAHT K TOMY, 4TO
B KOHlie KOHLOB Mbl TepA€M BCAKYI' BO3MOXHOCTB TOUHO
agatb, kax Oyjer ceba BecTH ABHXKYuwasca cucrema. Ho
eCNi¥ MBI JHITAEMCSH BO3MOXHOCTH TOYHOTO NpPeACKa3aHus,
TO JETCPMHHH3M YTPAUUBAET CHITY.

To, uTo M3-32 3KCHEPUMEHTAMbHBIX NOTPEINHOCTEH B H3-
MepeHHH Ha4alJbHbIX JaHHBIX TOYHOCTb HALIMX NpejcKaia-
HUH ¢ TeyeHHeM BpCMeHH YObiBaeT — 3TO, KOHEYHO, Tak.
M anaju3 xapakrepa H3MeHEHHS 3TON TOUHOCTH — Cyllle-
CTBeHHad Hayynas npo6iema. Ho Kakum o6pasoM 0TCHAa
BEITEKAET BHIBOJ O KPYyLIEHHH JeTepMHHU3MA?

O6paTuMca cHayaja K UMCTO JIOTHYECKOH CTOpOHe jena.
XapakTepusys CYLWHOCTh JeTePMHHM3MA, DpuadiodH su-
AUT ee B YTBEPXKICHHH TOro, 4TO «3a ONpPENeIeHHOH NPH-
YHHOH JIOMKHO CJeJ0BaTb CIpPEJeNeHHOe  CALACTBHE»
{crp. 112). CroBo «ompeneneHHblA» 3J€Ch HMeeT pPelaio-
uiee 3Hagenwe. YToGHI KOHCTAaTHPOBAThb, YTO JAETEPMHHH3M
TePNHT Kpax, HeoDxoauMo OOHAPYXHTh, YTO CTPOro on-
peleJIcHHOH NpPHYHHE He OTBEYQeT CTPOro onpejeleHHoe
caencreie. Ho HensGexHble sKcnepuMeHTasbHble OLNOKH
JHIIAIOT HAC BO3MOMKHOCTH (PHKCHPOBATH CTPOro Olpede-
JAEHHYIO NPHYHHY M, TAKHM 00Da30M, OCHORHOe YC/OBHE,
NpH KOTOPOM MH CMOIJH Gbl GeccniopHmM 00pa3OM KOH-
CTATHPOBATh CNPaBeAJHBOCTb MM OIIHOOYHOCTh JETEPMH-
HHM3Ma, OCTaeTcsi Hepeaqn3osaHHuM, Ho ecau Her yeno-
BHi1, NPY KOTOPHIX TOJbKO H MOXHO JefaTh 3aKJA0YeHHe 0
cyAnfe NeTepMHEM3MA, TO y Hac HeT JIOrHUeCKHX OCROBa-
HHH 3afBJAATb, YTO HACTYNMJ ero xpax. Tem Gojee Henb3f
YIBePXKAaTh, OYATO «OH BCTYHaeT B NPOTHBOpPEUYHE C 3KC-
nepuMentaMu» (ram xe), Camoe OGoabliee, YTO MOMXKHO
37eck CKa3arth, TaK 3TO TO, UTO NPH HECTPOro 3aNaHHOH
NpuyHHe MBI MOMXKEeM 3HATb CAeACTBHE CTONL e HecTpo-
ro 1 TeM OoJjee HecTporo, deM OoOJbile BpeMeHH NPOLLIO
OT MOMeHTa Hauana JBHXeHHA cHCTemel. Ho 3710 elue or-
HIOLb He Kpax AeTepMHHH3MA.

Has Toro uroOb! oTBepraTh AeTepMHHH3M 3IMMUDHye-
CKHX (aKTOB, Ha XOTOpble XoHeT ollepeThCsi DpuJIIoIN,
IBHO HEROCTATOMHO. TYT HYXHA HeKoTopas «duaocopcxad
YCTanoBKa», KOTOpas CaMo CYWECTBO ACTePMHHH3Ma npeld-
cTaBut mno-unoMy. M 3ra «ycraHOBKAa» He3aMeTHO TOSB-
JAETCH B KHHIe, JETEPMHHU3M IONPOCTY OTOMAEeCTBAAETCH
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¢ Hawe#l BO3MONKHOCTBIO TOMHO NpeiCKa3biBaTe XO4 HBJE-
Hult. Moxem npenckaspiBath — eCTh JETEPMHHHIM, HE MO-
KeMm — OH moreprien Kpax. He caezyer, oaHake, coue-
wuBath cyOberTHEHOE ¢ o6neKTHBHBIM. Pansme Bpuanwsy
HPEAYCMOTPHTENGHO NPH3BIBAN HE CMEUHBaTh «MOJSH»
BHEHEro Mupa {T. e. pu3UUECKHe TEOPHH) ¢ CAMHM BHeLI-
HHM MHPOM. 3TO OYEHb BAXKHOE NPeJOCTePElKeHHe, H ero
caepopaan O HMETL B BmAY, ofcyxjas npolaeMy perep-
MHHH3MA,

Koweuso, u3 JeTepMHHN3IMA BHITEKAET BOZMOXHOCTh
HayuHoro NPeACKa3aHud, HO M3 OTCYTCTBMA B HalNeM pac-
NOPAAMEHHH NPH TEX HAH HHEX OOCTOATENCTRAX BOIMON-
HOCTH OMpPEJE]EHHOTD TPeACKAZAHUA elue He cAejyer ¢ He-
06XOANMOCTRIO, 9TO JeTePMUHHIM HecocTosuTeneH. [Ipelcka-
3aHue npennonaraer o6aaJaHMe JAKOHAMH, YIPABATIGHIHMHA
X0JIOM HBJACHEH, H HeoOXOJUMEIMY CPeICTBAMHE j18 ocyille-
CTBACHHS HAMNENKAMEre KOHTDOAR 33 X8PAKTEPHCTHYSCKAMH
napamerpamu CHCTEMLl B MX H3MeneHmeM, Mb MOMeM He
3HATh 3THX 3AKONOB WJK 3HATh HMX HEAOCTATOYHO XCPOUIC;
MBI MOXeM He HMEThb B CB0CM DACHOpSXeNHy JOCTATOYHO
coBepIUeHHON annapartyps anas Kowrtpoas # 7. 0. M yxe do
OJHOMY 3TOMY NYTh K OCYIIECTB/eHHK TOYHOTO npeicKasa-
Eus OyaeT LI HAC 3akpselt. Ho ZOMyCTHMO AH HZ 3TOM OC-
HOBAHHYM JBNATh BRIDOJ, NTO [AETePMHHH3M «TEPIHT Kpy-
wenues? Koweuno, Her, OO0BeKTHBHOE TeyeHHe SBAEHHH, HX
B3ZHMHAA CBA3b HE SABHCAT OT TOrO, 'KAKUMH BOIMOKHO-
cTAMH MBl 06/1318€M, OT TOTO, CIOCOOGHD WM HECNocoGHbI
MB CAeaaTh KaKue-Au00 npeicKazaHnsA. B HCTODHH HayKH
He pa3 IPOHCXOAMAO Tak: o6AacTb ABJACHHH, B KOTOPO# Mbl
He MOIMJIHM 1eaaThs Kakwx-ambo npeackasanus, ¢ ofHapyxKe-
HHEM COOTBETCTBYIOLINX 38KOHOB IIPHPOAL! BAPYF CTAHOBH-
JAACh OTKPBITOR JIR TOYHBIX H OlpaBAbiBaloMiHX- cefs Haywy-
HHIX Nporaosos, Heaeno Gbino OB CYHTATh, YTO VKAZAHHMIE
ABAEHHA A0 TOA nopsl ObUIH «HENETePMMHHCTHHECKHMHY,
a ¢ 3TOrc MOMEHTAE CTAHOBH/IMCH «AETEPMHHHCTHHECKHMH»,

Jerepmunniam ecth QuaocoPcroe yyedwe © HAJAHUUR
00 HEKTHBHON 34KOHOMEpPHOH B3ZMMOCBA3M NBJAEHHA (UeH-
TPAMLHBIM FAPOM KOTOPOIQ ABJAAETCA YueHHE O NPHUHHHO-
CTH), O 3AKOHOMEDHOH B3aUMOCBASH, peajuaviouedcs B
MHpe B MHOrooOGpasnH pasauykbix ¢opm. Bpuaawan npo-
THBOTIOCTABJACT ACTEPMHHHIMY CTATHCTHYECKHE 3AKOHL



256 flocaecaoaue

KaK COBEPIIEHHO HCKMouawinue ero. Ho craructuveckue
BAKOMBl - MHIIL OfHA H3 GOPM NPOABICHHA AeTepMHHHIMA
¥ UPOTHBONOCTABARHHME ee NETEePMMHHIMY KAK HCKAWYZIO-
el ero albTepHATHBHL HMMeeT cMBCIa He GoJblue, UEM,
CK4XKeM, NPOTHBONOCTAaBAeHHE oJHOR u3 MHorux moandm-
Kanuil ALna BceM APYruM QopMaM KpPHCTASAHYECKOTO ©O-
CTOSIHMY BOAL KaK RCKNIOYAW0WEH HX.

Bes npunatia o6beKTHBHOH 3axonoMepuoll BaamMo-
CEBA3R #BNEHUN, T. €. 6e3 NMPHSHAHUA JeTepMuBusMa, HAYKA
cyulecTsoBaTh He mo:Ker., M nofensoe wecrsue wayxu Bbl-
paxaerci HMEHHQ B TOM, 9T0 OHA BOCXOLMT BCE BBILC H
Bbllie OT OJHOH YCTZHOBJEGHHON €10 CHCTEMBL 33KOHOB K
apyroft, 6onee ofiweli M rayGoKoH, OTKPHIBAR TeM CAMbiM
BCE HOBHi€ H HOBHI® BO3IMONKHOCTH AAS [OHWMAHHS NMPUPOAL
H NPAKTHYECKOro OBJASLEHHS ee CHamy.

OnpoBepKeuns JeTCPMHURHIMA ¥ 8BTOPE He NOJYYHIOCH
H, KOHEYHO, N¢ MOrio noAyunTLCH. Kak 3T0 HH napajno-
KCanbHO 3BYYHT, HO Mbl MOMKEM CKa3aTb: HaMepepaach mpo-
AeMOHCTPHPOBATE HECOCTONTEbHOCTE ACTCPMHHU3IMA, Bpaa-
JIOPH BMECTO 3ITOrO HPHBEA HOBLIE CBHAETENLCTBA B €0
noab3y. BosbMem Xota Gbl Te NpHMEPH W3 KAacckueckol
MCXAHHKH, KOTOPhie OH NIPOANANM3NPOBAJ, YUNTHBas «pas-
puisil {Iyankapes. Koueqyo, 53-32 SKCNEPAMEHTAABHLEX nO-
rpemHocTefl Mbl Be OyAeM TOYHO H OJHO3HAUHO 3HATH, Kak
6yper ABUraThCs ¥MAaCTHUA B KPHTHYECKWX YchoBuax (rae
ecTh «paspuiBe [Tyankapes). Ho camo yCTaHOBJACHHE RAAH-
HHH PASAHUHLIX AJbTCPHATHEHLIX BO3MOMHOCTER ABHMEHHH
B TAKHX CAyyasx (BCTIOMHHM, 8 HaCTHOCTH, NpHMEp ¢ XKe-
CTKHM MBATHHKOM, 0 KOTODPOM 1ifa peYn B HAaYade 9ToH
CTATBM) ¥ HX YETKOE pasrpanuueHde COBEPLIAIOTCA HMeHHO
Ha OCHOBE MNOVIHHHOTO JeTepMUHHCTHYECKOTO NpHAUHna —
IPH OJHHX YCIOBHAX ABHXKEHHE OTHOCHICA K OXHOMY THNY,
npu HHWX — K gpyroMy. MenHo 31010, T. €. Onpejenensoh
3aKOHOMEPHON CBH3H MEMAY OCOCEHHOCTAMEH ABMMKEHHA ¥
XapakrepHbiMit ocoGeHHOCTAMH YC/oBuH, B KOTOPHX 3TO
ABHKEHHe coBepuwizercd, M Tpebyer jJerepmuHusM. Kak pas
STHM H MOAL3OBAACH DpHAAIH B CBOEM MHTEPECHOM 4 co-
REPHATENLHOM aHaau3e poan «pasphinon Ilyangapes.

Touso rtak me, Koraa oH BHBOXHA, HaNpHMep, dgop-
MyJTHl, BLIpAMKAKXHE DBO3PAcTaHHe ¢O BpeMeHeM BeAHYHHH
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NOTPeUIOCTH B uaMepenun ¢ashl kojdebanHa WIH BéaH-
YUHL TNOTPERIHOCTH B H3MEPEHHH HMUYJAbCA HACTHLH, OH
SBHO ONMEPAJACA HA NPHULHE JETEPMHUHHAIMA, HA CTPOro je-
TePMUHHCTHYECKHe Vpabhennus. M HiKakuM HHBM OYTEM
9THX GopMmya BuBectd Heards. CaeroparTenpHo, KOJMYE-
CTBEHHOE BO3PACTAHWE HEONPEIANEHHOCTH B NpefCKA3aHHH
HE TOJABKO HE HCKJIIQUANO JeTepMHEH3M, HO CaMo onpeje-
ASJI0Ch HA OCUHOBE JeTepMuHHcTHYeCKoro npunumna, H sTto
BpeMda, KaK BO3POCLIAH HEONPEeJeHHOCTh B KOHUE KOHDOB
AHUIAJIA NPEACKA38HHE BCAKOTO CMBICAA, T. €. N0 CYUleCTBY
YCTpaHAsa ero, BRHENHN JeTepMHlIMAMAa BMECTE ¢ BHpa-
HAIKM er0 NMHAMHYECKHM YpaBHeHHeM HHKAK He yTpa-
YHBAJ CBORrD 3HAUEHHWH, 3jech Mb ewe pa3 ybGexpaemcs
B TOM, UTO BO3MOXKHOCTb TPeACKA34HHA XOTA M BHITEKAeT
H3 IZETePMUHM3MB, HO €¢ He/b38 OTOMALCTBINTL ¢ HUM.

[TocMorpum, Kak ofCTOUT A€30 B KBAHTOBOA MeXaHHKe,
JI. Bprownoss BUAWT B KBaHTOBOMEXanHuecKoft §-yHRUUH
HetpuMMpuMOre Bspara JerepmuEsaaMa. Ilo ero muenmo,
npuhuMan paspadorannyic M. BoproM cratHeTEuecKylo
HHTePNPEeTALUIO {-BOJH, «3/eCh MH TepfieM BCAKHH JeTep-
muepaMi» (crp, 122). Ho ¢ sTuM HeBO3IMOMHO COLTACKHTD:
¢q. B AeHCTBHTeJBHOCTH OTKpHITHE 3TOH (YHEUEH — eille
O/H( 3aBOEBAHHE JeTepMHHHIMA, oGorarusinee ero cob-
CTBEHHOE COZepHande.

Tlocpencrsom p-pyrruEy GopMyaupyrrcs HoOBHe, cO-
BEPUIEHHC HEH3BECTHBlE Npexie, raAyGOKHe CBA3K ABNEHHI
MHKpoMupa. C ee nmoMoulsio BpaKaNTCH ocolfeHHOCTH nos
BEJEHHA MHKPOOOGDLEXTOB, @ CaMa OH4 OJHO3HAYHO onpefe-
aseTcAd OOpexTUBHBME (DHIHUSCKMMH YCIOBHHMHE, B KOTO-
PHX HaxonHTca MHKpooDnerT. TakmuM ofpasoM, 3aech
HMeeTcsl CTpOTAad 3AKOHOMODHAW CEJEL MOKAY dHauue-
CKHMM YCJAOBHAMH, B KOTOpPHIX OOBEKT CYiUlecTByer, H TH-
MOM, XAPaKTepOM €ro JABHKEeHHS, HTO H COCTaB/AfeT Cylll-
HOCTEL J@TePMHEH3ME. 370 B 001eM CXOAHO € TeM, YTO MHl
BEANM B KJACCHYECKON MexaHxkKe, X0Ta ¥ orTamMaeres
CBOWMH 0COGBIMH depraMmH. Kak W B Ki1accHuecKoll Mexa-
HHKE, B KBAHTOBGH TeopuH nelicTeHe ofnpeienieHHOR NpHIH-
Hol (HanpuMep, AaHHOFO CWIOBOTO [OJSI) HOPOXKA4eT CO-
BEIICHHO OHPede]IeHHOE H3MEHCHHE COCTOSIHMA oOBeKTd,
H B JlaHHBIX YCJORHAX CYIUECTRYET COBEPIIEHHO OAHOSHAY-
HaA CBA3HL NPOULIMX, HaCTOALLMX H OYAYIIHX COCTOAHHA,
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onpejessieMas Tenepk He YpapHenneMm Huiotoua, a ypas-
weuuAamy [lpenunrepa wam Hupara. Paasuuue xpoercs
TOABKO B TOM, KAK HMEHHO CJAELYET NOHKMATH «COCTOAHHE
ofrpexta. Ecan ropopute 06 ocuopnom ofbeKrte KaaccHue-
CKOft MeXaHHKH — MATEPHAJILHOR TOYKe, TO ee COCTORHUE
B RAMAWA NaHHLIE MOMEHT BpDeMeHH XapaKTepH3yercs
TOMHO OTPEACHEHHBIMHE SHAMCHHAMYE KOCDAMHATH X M HM-
Nynbca P -~ HEKOTOPHIMH  eQUHCTECHNOIMI  YHUKAABHBIMY
IHAYEHUAMH, OTHOCAUIMMHMCA K HAHHOMY MOMEHTY BpeMeHH.

O6bekT KBaNTOBOH MEXAWHWKU ~- BOBce He MaTepHaib-
Han rouxa, Hanuwue y Hero He TONBEQ KOPTYCKYJAHPHBIX,
HO H HeOTPLIBHBIX OT HHX BOJHOBBIX CBOHCTB, a TaKKe (aKT
AUCKPETHOCTH NeHCTBHR pPafHKalbHO MEHAIOT CHTYAUKIO.
Cocrosune MHKPOOObEKTA B KaimKAHWM NAHHBIA MOMEHT Bpe-
MeHi He MOMNET XapaKYepH3oBAThCS HEXUHMH yHHBEpCalh-
HEIMH, €IHHCTBEHHO AAHHBIMH, CTPOFHMH 3IHAUCHHAMH YKA-
3aHHBIX napaMerpos, XapakTepHCTYHKA €ro COCTOSHHA BH-
paxaerca coBceM HHbM 00pas3oM ~—Yepe3 BHOAHe ONpefe-
JCHHYI) COBOKYNHOCTH HOTEHULAAOGHBLX B80IMOKHOCTEd pe-
ANHIAUHT MHONCECTHQ PA3NHUHBIXY 3HAMCHHH JHHAMHYECKHX
XapakTepHeTRE X H g MukpocOwexta. $-PyHKUHR KaK Xa-
PAKTEDHCTHKA COCTORHMA MWKPOOODBEKTAa W BHIPAXKAET 3Ty
‘COBOKYMHOCTE PA3AHUHBIX NOTEHIHANBHLIX® BOZMOMHOCTEH,
OJHO3HAYHG HIMEHAILYIOCH ¢ M3MEeHeHMeM YCAOBHE H ¢
TEUeHHEeM BpeMenH,

Hanuure s1vx poamoxuocted, 1. €, BeposTHOCTEH, 06b-
eKTHBHO NPHCYILE COCTOSHMAM MBXpOOoODEKTOB, 4 BOBCE HE
BHITEKAET M3 KAKHX-IH00 SKCNepPEMERTAAbHBX OMUOOR H3-
MEepeHHs, Halero HE3RANHT B 7. 0. XOPOID u3BecTHo®
COOTHOUICHHE HeompeAenednocTed ['ehsenbepra sasaaerca
34KOHOM, VCTAHABNHBAWUIHM CBOErc pOAAa TPAHUUL  AJS
NOTeHIHAJBHLX BOSMOMHEOCTEH DeaJU3AUHY PA3JHYABIX 3HA-
geuu#i ¥ u p. [NosTOMY HEAB3R CUHTATH AREKBATHHIM "HC-
TONKOBAHHE 3TOTO COoOTHOMeHus, pasnensemoe JI. Bpua-
JIOSHOM BMECTS ¢ DPAACM JIPYTHX ABTOPOB, K&K COOTHOMIE-
HHSI, YCTAHABANBAMIEr0 KOAHYSCTREHHYIO CBA3L MEXKALY Be-
AHYHHAMH SMIOHPHYECKHX HOrpeHOCTed OPH OAHOBpeMed-
HOM H3MEDEHHH X ® P

Qaxrygecky B cootHoweds? [elaendepra BXoasT Be-
JUMMBbL OOGBEKTHBHO INPUCYLIIHX MHKPOOOBLEKTY Heonpene-
JHHOCTE B SHAMEHHAX KOOPABHATH H HMEYJABCA, OTHOCH-
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WIHXCA K OJZHOMY M TOMY e MOMeHTy BpeMens. Huwmn
CADBAMH, MWKPOOGBEKT MO caMoft CBORH NpHpoAe HHKOMIA
He MOMET HAXOIMTHCH B TAKOM COCTOHHHM, B KOTODOM OH
oarcBpeMernn ofrazall Oul CTPOro onNpejefeHHBIMH HM-
NyasCoM H Koopauuaroll, Orcia, KomeuHo, CAGIVET, HTO
#X HEBOIMOWHO OJHOBDEMEHMHO H3MepuTh aBconiOTHO TOU-
#0. Ho HeroikopawWe COOTHOWCHUA HeonpeagneHHocTeR
IPOCTO Kak COOTHOWEHAA 409 ownboK H3MepenHs yiycKaer
H3 BHAY ero NpHEIMAMAIBHYK) OCHOBY, CAMYIO CYTh, Xope-
HALLYIOCA B Opupoie mukpoobhexra. OHO coajaer JoxHoe
sienataedne, Byato Y MurpooObekra moeyr OoiTe OJHO-
BPEMERHO TOUHME 3HBUCHHS £ W P, HO TOJNLKO B XO/Ee H3Me-
pEHRA Mb HATAAKHBAEMCA HA KAKYI-TO HeNOHATHYK Hene-
peXOXMMYI0 nperpazy Aas Hx onpenedeHus. Ha camoMm
fiefie NONOMEHHE TAKOBO: X H P HeJB3d OLHOBpeMeHHO CO-
BEPUIEHHG TOYRO H3AMEPUTL HOTOMY, YTO OJHCBPEMEHHO TOY-
HBIX 3HAYCHMR 3»THX BeIMuHH OODBCKTHBHO He cyujecisyer
HH B KAKOM COCTORHAYM MHKpoODLeKTA.

JI. BpunmiosH Bupaxaer CYLIHOCTh JeTepMHAHH3MA B
GopMyIIe: €32 OnpeieneHHON TPAYHNON AOAKHO CJACJOBATH
onpenencHHoe crencrede». Kak My BHAHM, noj 31y hopMy-
JY BIOJAHE MOKHO NOABECTH H SBJIEHMA, M3yyaeMble KBaH-
TOROA MEXAHUKON, NOHHUMARA I0J <OupPeIeNeHHON NpPHYH-
HOH» H <«ONpeNeieHHEM CHeJCTBHEM» TaKHe (H3HYerKHe
CYWIHOCTH, KOTOPHE XapaKTepH3YIOTCH TOYHO ollpefefieHHbl-
MH MHOroo0pasuAMH aJbTepHATHBHLIX NOTEHUHANbHBIX BO3-
WMOXHEOCTeH, peaiuayoIlUXCA B COOTBETCTRYIOIIHX YCNOBUSX,

[MosToMy, Henoansys o0pas KHWLH 3BTOPE, Mbl XOTRAN
6bl CKA3aTh: «UATAJENb [JeTePMAHKHIMAY» B KJIACCHHECKOH Me-
xaguke we nmaja, Ona IPOYHO CTOMT M BO BCefi coBpemeH-
HOH uaKKe, CAYMA ONJIOTOM HOBBIX YCNEXOB HAYYHOro no-
3HAHHA,

To, uro ODpuHecsa cOBPeMEHHAR (M3pKa B DPasBUTHE
HIEH NeTepMUHHZMA, 9T0 SCHOE NOHHMAHWE TOro, 4TO TAK
HABLIBAEMEIN «JdANTACOBCKHA JeTeDMHHM3M» He OTpaxaer
ASHCTBUTENBHON CACKHOCTH H 00raTcrsa CEf3el ABASHHH
NpMpoAbl, 9TO OW He YUHTHIBAET BAHHHNA Ha NDHUHHHYIO
CBH3bL SIBJEHHA YCNOBHI, B KOTOPBIX KeHCTBYIOT NPHYHHEL,
4TO OH HIHOPUPYeT Hajluuye B npHpoAe o0beKTHBHOH cay-
YAAHOCTY B He YYHTHBACT CKPHITHIX B fABJEHMAX a’bTepua-
TUBHbIX NOTEHUMAJNBHHX BO3MOKHOCTEH, KOTOpLlEe peaaH-
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3YIOTCH OPH COOTBETCTBYIONINX YCNOBHNX. 3T0 HECpaBHEHRO
Gonee GoraToe CoZepAANHeM ACTEPMHAHCTHYECKOE yyennme,
COOTBETCTRYIOUEE COBPEMEHHOMY COCTOSHMIO HAYUYHOIO 3HA«
FH4, BCECTOPOHHE DasBHBAETCA IHAJEKTHYCCKHM MartepHa-
AHIMOM.

B svoft cnfaH Hean3w He OTMETHTE TOT 3HaMeHaTeNb-
HelH  rakKT, YTO HMEHHO [JHAJNCKTHYECKHH MarTepHaJIuiMm
BIEpBRE JaJ TOUHYW H OOOGCHOBAHHYIO KDHTHKY <«Jania-
COBCKOIG JETePpMAHH3MA» 3aJ0JAro A0 TOTO, RaK C Bo3pa-
HMCHHAMH JIPOTHE HEro BHCTYNWIH NDEICTABHTENH €CTe-
cTRo3Hauust. Eme Mapxe n JHrenne DackpuaH OOBHEKTHB-
HBLH1 Xapakrep CAY4aHHOCTH, NOAYEPKHYIH HecGXoAMMOCTDL
YUHTHIBATL €0 OPH HayMeHHH NpOUeCcOB NPHPOAH H pas-
BHTHH OOGWECTBA; OHM MOKA3aJ¥ HecOCTOATeNBHOCThL haTta-
JH3MA, XOTA W OTPARAIOIIEro CHYHAAHOCTB, HO PAKTHYECKH
HH3IBOAKILErO  OGBEKTUBHYK! HeOOXOZHMOCT: [0 YPOBHA
CAYYANHOCTH, OHM NPOAHANHAUPOBAAH  JIHAJIEKTHUBCKYIO
HPHPOAY TPUUHHHOCTH, YCTAHOBHE HaaHyue oOpaTHOA cBs-
3H  MEKMY OPHYMHOR M CHCACTBHEM, ONDOKHABIBAOUlEH
npejacrasieHne of OJHOMMHEHHOH, pa3 HABCETAa JKECTKO
npeaonpese/seHHol Leny nNpHMHH H CAeAcTBHE. Ve HX
duaocoperasn KPHTHKA (axThyecku pasbiia TecHble pam-
KH «CTaPOMOJIHONO CTPOroro HEeTepMHHU3MA®, MOKA3aB €ro
HEeCOOTBETCTBHe peanbBOift npupose seweh. Ho Bmecte ¢
T€M CO3JATENH JHAaJeKTHHECKOrD MaTepHatHaMa He TOJBKO
He nowkoaebany caMy HAEw AeTePMHHU3MAE, HO JalH el
Hopoe, riybokoe u BeecTopoHuee o0OCHOBaHHe, jajbHEH-
llee pa3sBUYHE, DACNPOCTPAHHB ee H HA OUEHb CJIOXKHYIO
of1acTe oflecTBeHHbIX ABJEHHI.

CorpeMennan ¢usuka ¢aKTHYCCKH Da3BHBAETCH HE B
IPOTHBOPEYHH © HOeell JerepMHHH3MA, @ Ha ee ocHope. [a
CAMOM Jlgdie OHA HIeT B TOM HanpasIeHHH, KOTOpoe GbLio
HaMedeHO jAHANEKTHYeCKHM MaTepHanuaMoM. Oua ofHapy-
KUBaeT HOBHE (DOPMBI NPOARACHHS HeTepMHHH3IMa, NOKa-
3biBasi, YTO ¥ BePORATHOCTHHE NPOUECCh NONUMHAIOTCH eMy,
ITozromy Ba samsiende DpuAMOSHA O ToOM, YTO JETepMH-
HH3M «HEOOXOAMMO BaMEeHHTL» CTATHCTHYECKHMH BepoAT-
HOCTHMH, MB MOXEM OTBETHTH. 3aMEHATE 306Chb HeYero ——
B 33KOHAX, OHpeJe/IIOLIMX BEePOATHOCTH APOUeCCOB (B TOM
yicae ¥ B QOpPMYNAX DHHWITEHRA 447 H3IYueHHA GOTOHOSB
4TOMAMH, HA KOTOPRI¢ CACUHAJLHO CCHLNAETCH aBTOD KHH<
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ru), rocuoigcteyer aerepmunusM, Mnu 'unaue: onuw camu
npeicTaBasioT CoGOH OAHO M3 BhipaXXeHuil JeTepMHHH3MA.

Cyutast, 4TO BepOATHOCTH UCKJIOUANT AeTepMHHU3M, 4
JeTePMHHH3M ~— BepOATHOCTH, DpHAMTIO3H B NpUSHAHHH
NpP4BOMEpPHOCTH aJbTePHATHBE: Aub0 JeTepMHHHM3M, AUGO
BepOATHOCT, — (baKTHYECKH CTAHOBHTCH Ha TNO3MLMH CTO-
POHHUKOB «CTAPOMOJHOrO jieTepMuHH3Ma», Ho ecan sth
nocaefiHHe HCMOAb3YIOT TAKYI aJbTeDHATHBY I/ KaTero-
pHYECKOro OTPHLAMHA cayyafiHoctd, To Dpuaniosn Kaaner
e¢ B OCHOBY He MeHee KaTeropHYeCKOro OTpPHMaHMA Aerep-
muHuaMa. Ho, Kak yXe HAMH OTM 4ajnoce, caMa Takas
aNbTePHATHBA HeTpaBOMepHa M BHIBOJAbI O0eHX CTOPOH He
HMEIOT CHJIBL.

OtkasbiBasfick OT JOeTepMUHH3MA, DpHAIIO3H BUIUT
onopy HaykH B NPHUHHHOCTH., OAHAKO yueHHe O NPUUHH-
HOCTH MpeAcTaB/feT coboll HeHTpaJbHOE fAAPO AETEPMH-
HH3Ma, H CUMTATH, 4TO MPHYHHHOCTb «MPOTHB» JeTepPMH-
HHMIMa, HeT HHKaKWxXx OcHoBanuil. Ilpapsaa, Bpuimiosn Br-
CKa3hlBaeTcsi B NOJB3Y IIPHUYHNHOCTH 0coforo poja — «He-
OnpedesicHHON®, «C HEMECTKHMH CBA3SMU», «BepOSTHOCT-
HOH», T. e. MPHYHHHOCTH, B 3BEHLA KOTOPOIl CYLIeCTBEHHBIM
o6pa3oM BKJOYEeHBl 3JeMeHThl cayyadHoctH. Ho w3 phime-
CK4a3aHIOT0 cAejlyeT, YTO H TaKas «NPHYHHIOCTL» Cama No
cefe HUCKOMBLKO He NPOTHBODEYHT fAeTepMmuuHuaMy. M geno
He TOALKO B TOM, YTO 3aKOHOMepHble BEpPOSTHOCTHHIE CBS-
3H caMu HABJSIOTCA OJHHM H3 BHIDAKEHHH NeTepMHHH3MA,
HG M B TOM, YTO LETEPMHUHH3M JaeT OGBACHeHHe, KaKuM
ofpa3oM B IPHYHHHO-C/JE/ACTBEHHYIO CBA3b, C €€ CTPOro
HeOOXOAMMBIM OTHOLIEHHEM MeXJIy NPHYHHOH M CJaeacT-
BHeM, BIJIETAeTCH CJAYYafHOCTh, KaK OYITO OB MTOJHOCTHIO
paspymiamoulas 3Ty Heo0X0AHMOCTh. B JgeicTBHTENbHOCTH
HeoBXOAMMOCTb, NPHKPHIBAACHL BHEIIHe Byaaupywiiefl ee
060J04KOH, NOMHOCTBIO COXPAHSETCA: JaHHOE CJAeACTBHE
Hep0XOAHMO NPOU3BOIHTCSA NAHHOH TPHYHHON, HO TOJBKO
AJSl 3TOTQ HYXKHBl ONpeiesieHHBle yca08ud. [lpn u3MeHHB-
HIWXCH YCJAOBHAX Ta e CaMasl MPHUHHA NOPOXKIAET HHOE
cae/icTBHe. PaKT 3aBHCHMOCTH pe3y/ibTaTa [HeHCTBOBAHHA
NPUUHHL OT YCAOBUE YKa3LIBAET NYTh K PalUOHAJBHOMY
NOHHMAHHIO TOrO, KakuM 00pa3oM MPU HEPYLIMMEIX CTPOrO
HeoOXOAHMBIX OTHOWEHHAX MEXAY NPHYUHOR M CAeACTBH-
€M INPOLeCCH, CKJAaAbBaloLiHecs Ha OCHOBE 3THX OTHOLLEs
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HRIA, craHoBATcH BeposTHOoCoTHBIME '), OTpHuas Xxe zerep-
MHHN3IM, DpHAIOsH AuUlaeT ce6a BO3MOMHOCTH JaTh Mpa-
BHABHOE HCTOJNKOBAHHE BEPOATHOCTH M CTATHCTHYECKOH
Mexanuxy, OH Huler ONpaBlaHHe CTaTHCTHUECKOH Mexa-
HHKH He B OOBEXTHUBHIIX CBOHCTBAX MATepHaABHBIX OOBLRK-
TOB, K KOTOPBIM OHa NpHUMEHARTCA, 8 B TOM (QAKTHYECKH
He HMEIOUEeM IMYGOKOrG OTHOWEHMH K CYIIeCTBY AaHHON
npoGaesmnl oGCTOATEARCTBE, YTO H3-32 OWHGCK uIMepenHA
Mbl He MOXKeM TOYHO NPeACKAa3ars IMOBEABHHE CHCTEMB
{cM., HanpuMep, pasa. 4 B o1 VIII #om pasa. 7 s ra. X).
310  cyfLeKTHBHCTORO® <«onpaBlaH#e» He MoKer OuiTh
npuHiaTo. BosbMeM xoTa Oul ynompHamowufics camum as-
TOPOM KHMIH aKT, YTO AAA MHUKPOYACTHL PAasHLX THAOB
EYILECTBYIOT PA3JIHMHBIE CTATHCTHKM — CTATUCTRKa DBoze —
SdHwreftna, cratHcruka QepMu — Jupaka, CTaTHCTHKA
Maxcsenns — Boasumana. D10 pasaHuHe CTaTHCTHK ofyc-
JOBJNEHO Pa3AMvYHeM OOBEKTHBHHIX CBONCTB ¥ cOOTBETCT-
BYIOUIHX BHIOB MHKDOYacTHX H He CcTOMT B Kaxoh-1ubo
CBASH ¢ HALIUM YMEHHeM HJW HeyMeHuueM, BO3MOMHOCTHIO
HJAH HEBO3MOXHOCTBIO NpeAcKaskpath Oyiyllee noseje-
HHe CHCTeM 3ITHX MHKDoOOBeKroR. HcHO, YTO 3TH «BO3MOXK-
_HOCTH» HJH <¢HEBO3MOMHOCTH» Yy HAC B CIyuae pasAudHBIX
YACTHU <CBE2plUeRHO OIHBAKQBBE, TOPAa KaK BEPORTHGCTH
H THOB CTATHCTHX pasHTesnHo oTaHyHut, O6partuMmcs K Go-
Jee [DOCTOMY NPHMEPY: BEPOATHOCT: BLINAJEHUS TOH HJH
Ipyroft CTOpPOHB MOHETHl DABHA '/} BEePOATHOCTH BHITALE-
HH KaKoH-JH60 OAHOM Tpadd NpaBWIBHOTO H OJHOPOA-
Hore KyOwka pasHa !/, Paspe pasunua B BejHUMHE 3THX

') s crazaHHOro caejyeT, uTC TEPMEH <«BEDORTHOCTRAR NPHSHR-
HOCThY HeY/iaued N COXpaMdTh ero BpAa 4w ueaecoobpasno, Ilpeangrad
ero, M/l B BHAY COBASTH NpefcTdBAeHUR O TBKOR DDHURHHOLTH, B KO-
TOPOR OTHOMeH#S MENMAY DDHUREOH ¥ CAGACTSHEM ABARLTICR Heonpene.
JeHHLM, cayyafinaM, @ He HeoSxofnMiM. OfH2K0 CBA3L TIPHYEENM (O
CREOCTBHEM 6ce2de HeoOXonMMa (XOTA W 3aBHCHT OT BHEWHHX YCJI0-
sufl), Taxum oGpasoM, HTOT TepMHH He MOZXOAXT And cGozHaveHus
RAUHUHHOCTY, NOCKONGKY OH He A/ICKBATCH XAPAKTEpY <Biad NPRYMHN
# creqereust. OH HE MOMNET OPHEMEHATECA M A 0bo3nadeHns BLARMX
BoobiIe CTATHCTHYECKEX 38KCOHOB, 74X KAK TOTAA HOHATHE NPHYHEHOCTH
UPEAMEPHO DACIIMDACTS B YTPAMEBEET €€ KODERHYI  0CoBednocTh,
TOABKD efi upuCyYUlyo tnelndHRY — ROPOKOeHUe ONBOTC HBAEHHA EPY-
FiM, HX ZENCTUMOORYIO, & He KODPEARWHOBHYIO WM MPOCTYI0 AccouHa-
THBHYID CBABA,



Hacaecrosue %63

BEPOATHOCTEH XOTh B KaxkoH-TO CTeneHH CBJ3aHa ¢ TeM,
YTO HMEEeTCSs pAaIHAf CTeneHb 3HauWs (WM HesHayu#) B
noeeflenny 00bexToB? Koweuno, wer. Crpykrypa, Qopma
sTHX OOBEKTOR CYLIECTBeHHO pasjiHyua, Glaropaps ueMmy
pPAINWMHO WX noBeieHune B cepuax OpocamuB. Orcioaa
OT/NNHE B BeAHYHHE BEPOATHOCTH.

* ok *

OcTapoBKMC B 3aKII0MEHHEe HA HeHOTOPBIX coolpaie-
BHRX Dpraaioana, KacalolHXCA JOTHKH NOCTROEHUA Hay-
KM ¥ HayuHuix 3axosop. HecoMHeHHo, ponb «uesoBeyecko-
ro »eMeHTa», K2y BLIDAKACTCHA HAW aBTOp, — BOOOpaNe-
HHS, H300peTeHMs, SMOUHOHAALHO-3CTETHYECKHX KpHTE-
PHEB B OUEHKE HPOAYKTOR MBIC/HTENLHOH NERTeNbHOCTH ~—
B PEaJBHO COBEpPUIAKIEMCE NO3HABATEJNBHOM npolecce
oueHr Beauka, M Bpunamosn npas, vaenss sromy Gonbiioe
pHuManne. [losnanue He ecTh aKT MPOCTOTO, <3@PKAJBHO-
ro» OTpasKeHus NPHPOALI B NACCHBHOM MOSTY, MKAYIIEM,
KOrjla B HeM casMa cofoft aaneuataeercA roTosas KapTHHA
pehicTeuTenskocTd, Ha camom aese 970 OTpaxeHne B aK-
THBHOM, ACHCTBYWOIUIEM, TBOpSilleM, HUIYIIEM MO3TY; oTpa-
KeHHWe, BuipabarbipaeMoe HIAT 33 ILUATOM, 10 HacTAM, NpH
HOMOULH CpeJcTB, cozjapaeMsix f{Ha ocuope mHOroofpas-
HBIX (POPM HeAOBeYeCKOH NPAKTHKHM) HM CAMHM — Bee Go-
Aee H GoJee CAOXKHLIX M «OTACTAMIIHX® OT LefCTBHTEh-
Hocrr aGerpakmui. M na Ramaom srane sToro CJA0MHOIO
TYTH MOMHO OOHApYXuTs OoabiNee HJAH Medbllee BJIHA-
HHE «4eJI0BevYecKore aaemenrar. Ho sce xe, xoraa pabora
HOZHAWUIETO Pa3yma JOCTHIAeT UEJH H CO3/EBTCH TEODHY,
NOATBEPAACHHAA ONLITOM ¥ B PaMKax 3TOro ONuTA COOT-
BETCTBYIOUIAA AEACTBUTENLHOCTH, <«UYEAOBEULCKHE SJSMEHTY
orerynaer Ha sazsani naauw. Teopus npeicraer repex HaMy
B 3HaYHTeAbHOH Mepe ocBolOKIEHHOR OT Hero, HOC OHa
HE €CTh MCKYCCTBRHHOB COOPYMEHHe, CO3LanHoe 10 TIPOH3-
Boay nosHaouiero cyGoekta. Kaxumu 0ol npuuyiaRBbIMH
HH Ka3aJHCh NYyTH H CPeACTBA NOCTPOEHUS TEOPHH, eCaH
3T2 TEOPHH BHAEPKAJLA CTPOYYI0 [POBEPKY OOBITOM, OHH
TAKXKEe OK43HBAKOTCS HMEWHMH OFLeKTHBHOE 3Hadenue,
60 OHH TECHO CBA3AHL C CAMHM €€ CYillecTBOM, C €€ CO-
Hepranuen,
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Mexay Tem Dpmaaiosn, nopuepkusas aKTHBHOCTE Mo~
3HAOWEr0 Dasyma, HePEAXO YNYCKAET H3 BHLY 3TOT 0fbek-
THBHbI ACTEKT NpPHEMOB NMo3HaBateabHoH paborel H npea-
CTABJSIeT HX KAK TONBKO CYOBEKTHBHLIE, KAK YHCTLIE «NIpo-
AYKTE! Hallero paccvaka», KoHedyo, NOHATHA H Jordue-
CKHE NpHeMBl CYLISCTBYIOT TOJLKO B Hawed roaose, Ho onn
CO3NARB] IO/ KOKTPOJAEM ONHTA H COXPAHAOTCH TONLKO TO-
TOMY, YTO COOTBEICTRYIOT ofnexTHBHON peanbhocTd. Te H3
HUX, KOTODHE HE YAOBJCTBOPMIOT 3TOMY TpeSoBanuUI0, paHo
HIH TIO3JHO YCTPAHKIOTCA M3 HAYKH.

Xapakrepnsys HayKy KaK HEKYI0 &JIOTHYECKYID CyMMY
YEJOBCUECKOTD 3HAHHM», OCHOBAHHOTO Ha HAOMOAeHHH U
oneite, Bpuamosu nawer; «Uro xacaetcs JAordkH, KoTopasd
BHOCHTCS npd kaaccuuganmu 3smnupudeckux ¢$axrtos, 10
OHA €CTh THNHMHBIA NPOAYKT Hawero pasyma. Mul BuiOu-
paem 3KcTepuMeHTabHbC Pe3yIRTATE, KOTOPBIE NpejcTas-
NAOTCH HAM JOrHYECKH CBAZAHHLIME MeXay cobol, H OT-
6pachiBaer MHOKECTBO (PEKTOB, HC VKJA4/ABBIOLHXCA B
Hawy «ioruxy». ITogeOHEN HCKYCCTDERRBIT MPHEM SBAAETCH
HawWHM H300peTeHHEM, KOTOPLIM MLl HAaCTOGABKC TOPAHMCH,
YTO HACTAKWBAEGM HA NPH3HAHHM NOJYYEHHBIX C €I'0 BOMOUIBIO
pe3ayabTaTOR KaK ,,3aK0H0B ApEpoAH’» {CTpe 9). Ho ecnn
KNacCHpPHKALAA HCKYCCTREHHa, ecau oHa uaolpereda bes
BCAKOH «MDUMEPKH» K ACHCTBHTE/IBHOCTH, 0e3 «OrVISAKHY KA
Heg, TO OHA He NpHHeCeT NOAB3H U Heualemuo Oyner oT-
Gpoluena. Kag oJHa»<bl OCTPOYMHO 3amerun P. Jurenmnd,
MBI MOMXKEM M CANCKHYIO IETKY «324#CAHTHY B KJIACC Mae-
KONHTAIOIIHX, HO OT 3TOr0 Y Hee He MOABATCA MOJOUHHE
HKenesol. Taxkan «xnaccupHKAUUA», HTHOpHpYIOULas Jeh-
CTBHTe/IbHbE CBONCTBA OOBEKTOB, HE UMERT HHKaKOro QTHO-
IIeHHS K HayKe. JTO NpPHMEDP ASHCTBHTR/ILHO HCKYCCTBEHNOMH
Kaaccnduralny, He OTBedaloliell PeadbHOMY NOJOMEHHIO
semedd. Ho Bor coBcem HeRaBHHA NMpHMeD KiaacCHHRAUHH
HayyroH, NJIOAOTROPHOH, YBEHUABMiCHCR 3aMedarTenbHHM
nIpeAckasanHeM CYUIECTBORAHKA HOBOH «3JeMEHTapHONY 4a-
CTHUB — OMera-MuHyc-runeposa, Mexonas ua coodpaxennf,
OCHOBAHHLIX Ha npunuune cuMmmerpux, Tenn-Maww npen-
OpWHAN NONBITKY KAacCHHUIHPOBATL PHI «3ACMEHTADHLIX®
qacTHIl N0 OTNIEIBHLIM 3aMKHYTEIM ceMeliCTBAaM, B OHOM HS
KoTOpHIX, Hanpumep, ofbeuHanocs, 8, a g apyrom 10 w#a-
¢TriL. Cpend ¥acTnll, OTHECEHHMX DO »TOR KAdechPURALHY
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BO BTOPOE CeMefCcTBO, GBLIH M3BeCTHbl TOJBKO 9 yactuu'),
HecAToil elle HUKTC W HHKOTAa He HabGawaan, U CBOHCTB ee
HHKTO Heé MOTr 3HaTb. Mcxoad M3 NpHHLHMNA, NMONOKEHHOTO
B OCHOBY yKa3aHHROH KJAacCH(pUKALMM, KOTOpasa y4yHThiBaeT
Takie peaJbHO MpUCyLi¥e YaCTHUAM CBOHCTBA, Kak CIHH,
Macca, runep-sapsg, lean-MaHH npefckasan cyllieCTBOBa-
HHe H CBOHCTBA HEH3BECTHOH 4YacTHUBI, H 3TQ MpercKasa-
HHE TOYHeHIIHM 006pa3oM NOATBEPAHAOCH. 3ITO — OJHO H3
3aMevaTe/IbHBEIX [OCTHXEHUH COBPEeMEHHOH TeOpeTHYeCcKoH
¢usukn. KoHeuHo, KaaccHdHKauusa, npeanoxedHas [ed-
MaHHOM, elle OYeHb -AAJ€Ka OT TOro, 4YTOOL CUMTATBCHA
oKoHuaTesibHOA. Ho B Hell BepHO cxBadeHa oJHa H3 Cylle-
CTBEHHBIX OcOOeHHOCTell MHpa «3/eME@HTAPHbIX» YaCTHL, U
MMEHHO NMOTOMY OHa OKa3ajach MJIOAQOTBOPHOA. 37ech Kak
6bl MOBTOPHJOCH TO, YTO OLIJIC B CBOe BpeMd IPH Kaaccudu-
Kauuu xumuyeckux saeMentoB [I. M. Menpeneesnim, yBen-
YaBIUEACST OTKPBITHEM BeJUKOTO 3aKOHA MPHPOAH - rie-
PHOAMYECKOrc 3aKOHa, Mpl He MOXeM CYHMTATh Takue KJaac-
CHQHKalHH <«HCKYCCTBEHHOH» IPOUEAYPO#t, U ¥ HAC €CThb
ROJMIHOe OCHOBAaHHE TODAHTBHCA Pe3yAbTaTAMH, NOAYYEHHbI-
MH HZ HX OCHOBE, KaK BHIpAMeHHeM JCHCTBHTEbHBIX 34d-
KOHOB NPMPOAB, OOGBLEKTHBHO MPHCYLIHX eH caMoH,

Mbl He HMeeM 3JeCb BO3MOXHOCTH TOBOPHTb O HEKOTO-
pHIX IPYLHX BOIpOCAX, OCBellaeMblX B KHUre Bpuaawosna,
Hecmorpsi Ha pAL CyllUeCcTBeHHBIX HEZOCTATKOB, YACTh W3
KQTOPBIX OTMeYeHa Bhillle ¥ KOTOphie BO3HHKA/IH BCAKHH pas
TaM, riae aBTOp MOKHAAJ OCHOBHYI0 MAaTEePHAJHCTHUECKYIO
NO3HLUHIO, KHHra 3Ta OYyAeT ¢ MHTEpPEecoM MNPOoYHTaHA MHO-
THMH YHTATSASAMH — (QU3HKAMH, MAaTe€MaTHKaMM, TeXHHKa-
MU, cneuuaanctaMu B obsacTH KHOepHETHKH, (HACCODaMu
H ap. OHa MOXKeT NOCAYXKUTb NMOBOAOM AJA NOJe3HbIX aHC-
KycCHH 1O 3aTPOHYTLIM B Hell BaX{HLIM BONpOCcaM HayyHOro
NO3HAHUA,

H. Kysueyoe

1} Tlpu rpadHuecKoM HiolpameHHH ITOrO ceMeficTBa OHH 3aKQuOe
MEPHO YKJ4IBBAa/JHCh HAa HeTHpPeX CTOPOHAX M cpefHeil JUHHH pasHO-
GelpeHHOM TpaNelMH: HeTHpe — HA  HHXHEM OCHOBAHHH, TPH ~— H§
CpefHef AMHHH, ABe-~ Ha Bepiiem ocHoBaHHH. [lo xAaccHHKayui
Fenvi-Manta necnTas YacTuHa A0MKHa OuINA 34HsTh MECTO HA BepluHHe
TPEYroNLHHKE, ofpasywlieroca NpH NPOAO/NKeHHH OoKOBHX CTOpoH
TpaneuuH OC HX Nepecedepus. MMeHHO TaK 3To ¥ OHa3aJ0¢b NpW npo-
BepKe Ha ONHTe,
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Tpeacranaaen BaM wamwm TygmMe Kuars:

Teopus nosa

Pyfiacce B, A Kaacomeckine KATIOPOBOIMe AoAR. Bozoumtie TeOPMA.
Pyfaxos B. 4. Kasccwerrwe knmuliposossue nous, Teopun ¢ depMHbiama. URSS
Hexommy TATHEBE TEOpM.

Capdanawmenay I, A, COBPRNSnIe METOIW TEO)N o, T, 3 4,

Heawenno A X, Copdangwetau I. A, Thasirransn.

Kononaega H. 1T, Honoe B. H. KanuSpozowmdae nonn.

Boaotiyes B, 1., Kybouun F). A, Jnddepemmiamann reomotpin i narefps Jin
B UX HPHAGKCHES 1§ Teops HoIn,

Bozyu A A Boererse o KasGon0aHy0 NOILEYI¢ YeORme FTERTPOCNalnX £25MoTeHerRIE,
Bozyw A A, Mopes 1 I Besnine B Teophid KAA00WNackx BOALA,

TeapyA [PYIN ¥ £8 TpHMeHeHEd

Kavepmews M. Teopun FPyl i ce OpUMeUcHHE K (IBRYecHREM npoSaesan.

Beizas 1. Bmacorreckne rpyist. VX SHSapRairsl € DPCICTARICHNE,

Beline I. Crumerpust,

Buerep 3 Hanspanursocts H 3K00K COXPREGEDN. Jinms ¢ CHMMETDME.

Jxoackni B L, Boaexos A A Thynia cHMMeTERE ¥ DACHEHTFAPIRE KATTHEM,
Merccult M. b, Thyomz myrefl HaMEDeHWA, HOFA, YRCTHILL

Menciu? M, K. MeTox spayisposatnsix. IPeICrHnrend.

Dgdapos #. H. Tpyina Jopes.

Baysp 3. Bpegemre B TCOPIO FRYIRT H 26 HPRICKCHAL K KearToRoh (usuxe.
Knaumonan Moxaimika 4

Hempawerns M. #., Tpufovoe E . Tlpumenerose Teopim FEyED B KBAroBoA MEXaHMKS.
Ban dep Bepden B 4. Meron teopHN TPy 8 KBARTOEGH MesaHuKe,

Fanunkuli B, M., Roproros B. M., Eoeon B, H, 3asew no ssasrosod mexanmke, 4, 1, 2.
Boptauesin A K. Kparrrosan sexasnia » ofiuell Teopus arsocwremaocTit

Fopfayeauy 4 K Qcromel KBAFTONGH MOTIAKK B HCKPHEIHROM SPOCTPAHCTHE -BPEMEt.
Keern €. 5. KpagTOBRH ONTHKS: TOAK ¥ HX SCTCKTHPORUKAE,

Bunby @ K. Horweckan CYPYRIYP® KBARTOBOH MUXAHMKA,

Bpolias Ji, dz, Bpoxenne 8 BOIHORYI0 MEXRroy.

GranKg ICMOHATAPHEX FROTIIL B TCOPMS DTHOCHTEIREQCTR

Ozyun A B (DWINKR 3ICMeNTAPHRIN JACTHI,

Oxynn A B, HdemioHs] # Kaapgs.

Bparcrud B. IE T0past JAeMOTapREX sacyl XK obpekt

MUTOADIOTHIRCRANG WX IMNOBARNS.

Bpancrudi B . 3nanenne penstrupsacTonee merata Jdamreiing & opwdponaning
olimel Teopsu SARMCHTARHMES AL

Humeune P, ¥, Avsaorpomsas $HakiepoBo oBoGHemNE Teopnl OTHDCHTETMROETH

KK CTPYKTYPM HOPRIEA.

Bruaph 0 K. Jonmeckas crpycrypn SacTnoll TEOPHH OTHOCHTE 0T,

Cagyrnveire I, €. DRCOCPRMCETRALANE KOPHE CHOIMUTLHOHR TCOPMN 0T HOCHTEILAOCTH.
Youpos B, A CoclUBARK TeOpEE OTHOCHISAHICTR,

Beiian T Tpocrpancree, Bpesan, Martopus, Jexnun 1o ofmell veopn oTHOCHISABHOCTH,
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Ilpencrapisem BaM HalEH AySIINE KHATH:

ACTPORUMEIST W acTPOhHaMIKa

Eppeamos K. H, Braybs Beenennoli. 3nesmd, rauakivke B sSposibitie,

Evanwogexwt 11 1. Capasomom TobHTEs aCrponomii,

Gepuay A A Jpeiant v GHINKSR.

Camcur M. B. CoBDEMEHaN KOCMOIOTHA B TONYAHPHOMN ARMIKEHIGL.
Agsuman E I, Tuzuka Beexemnoiit JKeRype B npofiesy.
Heauman E. [T, BRaaremsa acTPoHOMIH,

Baade B Spomoumm 3Bz B TAIRTHE.

FHsuprurgaed M. Cypostve B 3n0.000H% 38230,

Amxanzenscwas H A, Jepaun A JL, Posenmans H. A, Kocmolordn  qurswaecymil pasyym.
Pozenmans H. A, Apxanzeavcxas H. B Teomerpun, Avvamuks, Beeaennas.

Kunz A P, Boenenue B KIACCHUECKYH: XBEIHSYI0 JMNAMEKY.

Kaones M. H. Rocxomuspodiesns.

XKapnos 3. 13, OcaoBit soemosspothisms,

EHramoe C. H. Nowparms sebecty vex & Tompwoll cucrens.

HFugununie @ Hoe vy cropony men. Yro sasmmaerey tan, g yaawspzercd Beelemian?
opeany B. A Acrponosssy aosoaymborol Awepiar,

Hdapodesas B A, Maxaskar A F. Deopogas patmedt Comeanol cuvTess).

Teeprroit B, A, Ocuophl TROPETHHRCKON ROCHOSRIN.

TEPMOTIHAVAKE M CTATHOTHIOCRAN ravka

Keacnuros H. A Monexyassaan Gouss,

Bazapoe M. 1T, Jabnymuesus & onrdist B TeprcpaMige.

Xatmyn C. /i, Veropan paprzoxca Thbbea,

Azeey E, IT. HepaBHOBRCHAK TepMOIHIAMERA § ROBPOTAX # GTBETAX.

Hipos B A, Azees E. 11, TepmomiaaniecEss TeOpUR PACTEODOR.

Mioncmgp A XAIecKAs TepsoIARAMIES,

Apeinog H.C. PaGoTi no obocronanms craTicrageckod duinsm.

Baiiges P O, BagfieHne B COBPEMENHYH) CTRTHCTHYCCKYH HIMY,

Kunerne A. H. Maremamuieekne (EROBRIIS KBANTORDH CTATHCTHRN.

Hokaoncruts B, A., Bupro C A, Todenor C. A, CrarnceTaseckan sk DomyipoBoIHNEDS.
Bapanoa A. A., Koanaigukos B, . PeURTHBACTCEAA TCPHMOMEXAHNKA (IOTHILIX CPEA.
Llanwun A B, Cudopos K0, H, TepMOIMAAMIISCKRe MORIH B KOCMOXTMAR H EARHOTOAOTEH,
Haunx M, TeopAR TENIORCFo HUIVIEHHA,

Cepin «KAgcouaeckmll YRuBepoHTeTCRHE vae DHuK»

Keacnuion H, A TepMoznaavmka n cramerieckan ranga. B 4 1.
T, 1 Teopna panroBecidx cHeTem: TepMoaHHAMHKA,
T.2: Teopus PassoRRCHRIX CHCTeM: CTRTHCTMMECKAS dmsHka,
1. 3: Teopun nepadiiopceHmX CHCTEM.
1. 4; Kmarrronan CTATHOTMEA

Kaponovus 3.8, Mopes B, . Obmusl Xype SCTPOHOMIGT,

frwdenie 5. 8. Kypc reopuy sepodTEOTTRIL
Kosaweopos A H., dpecesun A I MaTensTaiockas JOTHEE.
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Hpeacraganem Bam pamn Jyumise Kuarm:

MexaHuks

ARyxoeckni H. E, ARZarTveckas MXanu,
Kyroecxuie 1. E. TeoDperHaeckas MeXammxg. URSS
Kyroscxutr H. E. Mexasnma cacrosst. Hnmoad Taeps0re Teaa,

Kywogexnii H. E, KRHEMATHER, CEATHER, JHHNAMUKA TOTKE: FHIDCPCHISICKHE Kype.
Kupxeod T. Mexawngs, JeRISR 66 Maresanmeckoi dusike.

Aprossd B, H, MATCMETHLCENE METO/IM RIRCCHYACHOR MEXAYHKR,

Apucard B B o dp. MaTematdgecsne atavkTh KascCHseckol w welecnolt Mexasmmsn.
Fexkpaep M. B, Craraka yapyroro Tena,

Fummerep E. T, AnpasryMecian TRHANMER .

Hrobu K. Jesmm no Seamse,

Pozenbnom I M. Mexaaga & 30724ax # POLOHEAN.

Pozenbram 1. M. flopasic sirerpaibl # HX HPHMOBONHE SR pemesnn 3149 MEXANAKH,
Kysemuna P I7, Mavenaruvecione Mogeid HeflecHol mexansikn.

Hempos K IT. O nocnonenmaX 5opoIMHaMAsy TeTATE LKL aNEAPATOR,

Frempoe K. 11, AspoisnaduEa TPRECHOpTHRY KOUMINECKIX CRUTEM,

Bemaune A B Kowmewaws Panea—Bewaps. Crpsuvyps 0 AHHAMMRA.

Hiaizaeaougi K, H. ARBLTHTHHSORHE HOCARIORRINT JRAAMMKH T3 H KIIKOCTH.
Canynce B T, Kascomeckill Kype CONPOTHBICHER MATEDHAIOD & PRNICHINX HLTAT.
Canynoe B 7. HipoaocTb BOBPEXAEInLX TPYHOOPoROROB: Toun W paspymenne
TpySonpoRoncE ¢ TPEHIMHIMH.

Mamanesso B3, ., Corynos B T, CoOnporimienne MaTepranst & S0EAE W PEIICHHAL.
ey B, B, Ocuon Merssrmmy (AWK Cpell

Hosoncwios B B, Qonoem seaamefinoil TCODHH YNpyrodrs. 4

fabedpn B. F., Teopruencriss 4 £ Jesopns a0 TE0pWH YUpYIocd.

Feopzuescruii A, B, YerofmmmooTs BEpomeceos nQopMMpOnMEIa BASKOTEASCTHICCKHN T¢L,
Masxun H 1. Meron Hamyposa n Tyaiomaps ¢ reopit Rebmelinix xosedauni,
Mazrun H, I, Hexovopule 385298 Teopwnt seusiehus soreBamiil,

Muaskan H. F. Teopin yerolPmeocry KEingenss.

Hanyuoe 4. M. PaGorel 1o TeoPpHd BOTeHISRAs,

Texunen

Baiichypd D. H., flanaes T A., Coaetvea B, F. DIexTpommnie Spafiops ¥ yosmtesn.
Backaxoe £, H, Teuupm so reoprs menei,

Raiitges P Q. Jnarpammitiic METOb B TEOPHH CHEPHIPUREGAFMOCTE ¥ SOBpOMATHETIEME,
Foaywun . H. Pagpanionss CTRMY SHpOSEGe WIMEHSHRA SRS TPHYCCHoH BIcneponn.
Eononeavxo B. K., Aunnuucui B, A Teepus nopM cREIPOMOR N NOPECTRAHOBOUHOS
REOTMPOBANHE NOMEXORCTOHMMAY KOTOB.

Moucees 0. A, Yeavnaws <, B, Texuoronmeesas HANCKHOCTh CWIRHONG SIACIWE

¥ e oTpaboTES.

Cesesnes B, £ i dp, INCIennnil aHAMIE RPOmHoCTs Roamesusx 1pylonpopoxos.
Cezesres B F. u dp. UNcaommiil aHAmEs M STTMMESIENA TA30MHAMHISCEME PeAinon

-

TRAHCHIOPTS HHEPOIWNTO TAIN.
Ceneanes B E, ¢ Jp. Uncoesnsift MM BORAPHOR GIACHOCTH MATHCTRAISH. FATOUPOROIOS.
Bopoacuyoe 4 B 1lvre 8 conpessoniyr andopyMaTisy.
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Hpeacrarmaem Bam naum Jayaupe kunrn:

CHmepreTars

Masmeysuit H A, Cudopos €. 8. Hone merois X30THARCROH JHHAMWKHN.
Chremerod A H., Kayneapeon 4. 4 CRoepreniKs KoWenciporatnoil cpem. URSS
Fofiop M Xaoc ¥ vHTerpHpYeMsMOTTE B sembareieei mmmmeere. [lop, o amrn

Ieaunz B., Fueear A., Qaitemess ¥ Ouauxa npoirecconr ssoxonmr. [Tep. ¢ aew
Koavcnurce A A CHRePTeTHNBCKAE METOXL FRPABICHMS CAGHIBIMN CreTemami. KH. 1-3,

Cepust «CHUTPIOTAKA B FYMIHWTAPHBIX HAYRAYH

Kopomaes 4, B., Muacow C JO, {pen) Vicropur n comeprevmms. K, 1,2

Erpuanunos M. C, Corpaamias CUNEDeTHRA H KATACTpodis Poccn B 30Xy MOAOpHI.
Miuaoeenos B. 7. Cwmepreaga 8 <popTammarms; (6mas & coRNRIBEAR FOHNDIOTHR.
Munasanos B, 27, CnnepreruRa B caMoopramesapis: IonoMMEA W Brodums.
Muroganow B. I1. HepasRonscbie COMMGATLRG-IROHOMUYOUKEE CHCTOME,

Xugenko B, F. CaMOOPTauMsaais: JaemeTht TEDP M CONRANLHRE TPATOR e,
Mockamwyi £ 1 CTPFETFP2 TERCTa KaK CHHEPROTHMeCKIE npouece.

Laun HL A, VICEYCCTBO 1 CHEEPTUTHRA,

Coppy “UHSDraTHRA, OT NPOEAONG K CYRAVIIe Y

Xaren I Hndopsanun a camooprammzamss. Maspocropssecsasi noaxes

K S0 HLM CRUTEMAM.

Bezpywin B I dp. Hyre 5 Omepremmiy. DKoype B aecs i JTERIN.

Knasesa £ H.. Kyporomos C. H, GOnopging CHHEPreTHKN, CHESPTETHICNENE MEDDUIICHRR,
Aanznes K0, A Jiexapsl 10 soeinol GMaMaxe. DNeMeTTaEae BEeleRne.
Tryfreyron . H, Beegeune 8 capeproruxy, B 2w KoneGasust i sosws; Xaot 8 CTpykrypat.
Apronsd B. H. Teopus savscrpod.

Maaunerpnit 2 F. WARreMatioeckae oCHOBRE CHESPIETHR.

Maauneyurit I, I, Homanow A, B, Heownetiaa AHAaMuKE & X400 QCHORULIE BORATHA.
Masenewcnit T, I, Homanos A, B Tioanpciiesm Hesamuxat S0AX0MR, PLIYITATE, RANEHK M.
Kanuya C. I, Kypdwopeoe C. ., Maavneyradi I I. Coweprersga » Morsoset Syaymero.
Maanmeneuid I 1. (pon.) Byaymee Poccit 8 36imane CHEcpromie.

Buxos 8 K. Mozehaposande KPHTHIECEHX Bnaeait B Yioemeckoll 1ouermke,

Ynawesro £ H u dp, CoopiniacTHMEOCTS: MATOPiibl, TEOpHsE, TEXRONOMHN.

Pedexo B . Dgonreumn, HeHpoaLie CoTH, MHTRITIEKT.

Yepraackws 4 ©. Caseprevana o uiDCpMATNT (MHoaMumeckas Teopux unpopasnun.
Eapanyes P I, Coutprenica B cobPLMEHHON CCTECTHOSHARME.

Bapariges P. I 1 dp. ACHMETOTASCCRET MAPEMETHKA H CHNepreTHRa, N

Komoa 10, B, Horkle sarcMarnuecine SoNK0ME § S0 MeIMIHACEOHE RAAMMOCTHRY .
Feaschand K. M. 1 dp. DMEPEH @ coBMecTHON PaboTe MATEMATIKOB M Upadel,

Hppeeomcen H, TepABHOBECHIN CTATHETRSERRN MOXAUHRR,

Haezpocun H. OT CHBECTBYIOMHETD K BOSHITHOMEMY.

Hpuzoweun B, Cmenzepe H, Bpems, Xaoe. Reaws. K peuremine napajiokcs spemens,
Bpusowenn H., Cmencepe M, TNopaaok w3 xaces. Homwit sseior weoBesa ¢ mpago o,
Frueowenyr B, Haxozue T Homamie ciognoro. Boesense.

Hpucowcun B, Irencdepd T TepmoimmumuuecKas reopus <ipyiTypw, Yorolimsocm

® QuyRTyAp.
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Hpeacrapasem Bam mamn Jyumne Kemra:

Cyadaaes 3 I,
Hantrexnoaomsin; GRIAKO-XUMAR AAHCILMCTENOB,
HAHOCTRYETYD B HENOMAITCPHANOR URSS
Copun «Cuneprenuaa. om npemaoen K Oydyuemys
Frara BKTOYACT KpYT BOOPOCSS, HOTOPHS MOTYT COCTERHTS
OGAGCTE BAYKH O NEHOGOLKTAE, TIPOUCCCAX B HRICHMNX, BX)-
XOmAlX Ha yposme pasMepon 1100 sx B woft obaacre
HaGmwasiores sdefexTs, UYBCTBMTICIBABE KAK ¥ OTASABHHM
ATOMHO-MGACKYISIDHEN  VINIBHAM BHEPIME, T M K KOJIACK-
THBHBIM CEOACTEAM 7oL PRIBHTHG HAYKH ¢ HRHOELSCTO{EX H
HEHOCHCTEMAX B MOTOZOS MY HCCICROBAMMS [PHBECAO K <O-
SEEHING HAHOTCXHOROIME, BAHOMATCPHANOD N HAHAVUTpORTs,
CTAMMAOUNACH YHUKATHHBIME CBOMCTBAME W IEDCOCKTHBANMG
rpaveHeHad. KA npexerasmieT cobell FONNMTRY coeauBesil TCOPCTHNECKH X A SE-
TRMIMCHTATEHAX JUHHBX U HEHORASCROEY 3 HAHOCHCTEMAX & HEKOTODLIME BONPOCamil
fonee oBIETD, BBOMHOTD XEPAKTCRE MO HORRMH HOCTSI0BANMY HABOEIACTCPOB 1 ITORERX-
HOCTHL TRERIOTD 1o B MUKPOCKUTIHUCCKINH 1 TOPMOOVHAMITIECKIMY ROIXONaMH ¥
HIYHEHHE HABGKASCTEPOR M NOREPXHOCTH. TarRan CIpykrype KTl Haiig vsoe orpame-
wHe Sraroteps paforaw asropa 8 Uncrmyre smwomeexo# duzmky nq. H. H . Coverroma
PAH 1 wrenms Kypea Aexonil no QMINKo-XIMEE HBCEIECTEPOB B HBHOCTPYKIVD B
MocroBCKOM TOCYINPCTEReRHOM YauRepcuteTe HM, M. ¥ Jomonocora, Ra dukymsiere
HAYK O METEDHAIIX.

Bpunmosn A
KeanTos08 CTATHCTHEA |
DHHVZHITIC aTels NDeANATACTeR KIACCHYECKas pabora Ma-
BECTHOO bparngxsors yicaoro Jleows Bpiamosss {188%-
1959}, BHCCINAZ UCAHRE BRIAL B MUDORYR) MOHOIDaGETSORYIO
AWPRpRTYDY MO CratHOTHTRSH dmwame. B Kere nonmpong
HLTOREHE QUHOBM TONe BAAHCHINere PATICHA TEOPETHICCKORA
HHIMNKH, KIKUM SNUICTCH KBRIFTOBas CretrcTuxa u (isxas &
Hel Teojsel SACKTPOHOB B mMetaniax. OYERAMCHTAIREAN TIPO-
patoTAHHGOT: TPRKTYEMEX BOTIPOCOR APEIELMARNG FEINHD cO-
TETALTCH ¢ SRCCHODHD MACTOPCKHMM [0 ACHOSTY M AGCTYRHOCTH
HIROKCHHEM MATEPUATA. JIas PYCCKOTO TICHCRNE SFTOROM Gruy k
CEROBSTCAEHO Tlepepaloren pasgen,” Kalaowiwhios oTHOWCHRE MEETY KBAHTOHEIMK
CTRYHCTHRAMY ¥ RBAETOBOA MEXaHuKON,

Hatuw WHmMrM MOMHO DRHOGRECTH B Marasnnax:

Ten, :
¢ ﬂ%} 1‘;:3: i wEinGnuo-Taolycs (n, iydaiaa, ¥ Macheanda, 6. Ten. (0S5 2482487
¢ | uMocansrand Aow Kiwew» (. ApGarcxan, ¥a HosuN ApOaT, 8. Tex. (0BS) 203.5240)
(095) 135-42-16, | \Manogas reagaunn 4. NOTSKE, Y15, TORARNA, 2. Ten. (09S) Z36-5087, T80-3370)
E-frah: =floM RO TEMGeCKoR WHADN (lmimvcaud npet, 49, Ten, (DO5) 137-BOYS)
«JloN AEASEON WHNeNy (M. TIDORETapCUAR, Y/ Mapecwcronas, 9. Ten. (DSS) 270-540
URSS@URSS.NI | cruancs (1, Yuumaporrer, 1 i, kopmye MIY, Sowe. 141, Ten, (085) SM4TI3)
) o Kewveupde (PITY) {u.HoseTnobomanan, yu Banuuna, 15 Ten, (085} S73-4300
BItR://URSS.U | ins aow sowrum (Hescnt o, 20, Ten, 612) 471:3984)
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