














































































































































































































































































CAa6ocru u MexauuKu 141 

5pHJJ)KMeH HeOl\HOKparno nOj\'lepKHB8J1 onaCHOCTb 
BBeL(eHHll B HaWH TeOpHH 60J1bWOf0 4HCJ1a H€1l3MepllMblX 
ncJJH'IHH. PaHbWe Hm.1 no3lKe OT 3THX Herrn6mo.naeMbIX no­
HHTHH npHXOl\llTCH OTKa3bIBaTbCH, secbMa qacTo ueHoii o'!eHb 

My'l1neJJbHoi1 nepeoueHKH .neiicTBHTMbHblX (j:>aKTOB H na11-
Hh1x. 

Bo MHOfHX c,1y'la5!X CTporyJO npll'lHHHOCTb npHXOl\llTCll 
3aMeH5!Tb ctaTHCTH'lecKHMH BepoHTHOCT!lMH. Y4eHbIH Mo­

:tKCT sepHTb, HO MO:tKeT H He sepllTb B 1\€T€pMHHH3M. 3To 
ne.10 y6e:tK;\€HHll H OTHOCHTCH I< o6JJacTH MeTacjlli31lKH; 

cpH3l!'!eC1me He B COCTOllHHH HI! 

flHTb, Hll onpoaeprHYTb ero. 3Ty o6ll(yJO TO'lKY 3p€Hllll 
MO:tKHO Ha3B3Tb cjJ 3KTH'l€CKOlt («ma tter-of-lact») TO•moi\ 
3 peHH5l. 

}fa,10)1(€HHble B paa,,. 2 yc,10B1lll noKa3LIB3JOT, '!TO noJJ­

HOCTb!Q !1CK,1!041!Tb 3Kcnep11MeHTa11bHYIO norpewHOCTb co­
BepweHHO H€B03MO:tKHO. 0Ha He TOJlbKO HaJJaraeT rrpaKTll­

qecKoe orpaHl!'leHHe, HO !l npe.ncTaB.1>leT co6oi1 a6co.nJOTHo 
lleOT'beMJleMyIO oco6eHHOCTb 3Kcnep11MeHT3.%HOro MeTOl\a. 

CBb!We BCKa H333il H306peJJ CBOH 1\€MOH, KOTopoMy, 
K3K npe.nrroJJaraJJOCb, TO'IHO ll3BeCTHb! lJOJIOJ!(eHl!H I! CKopo­
CTH Bcex aTOMOB BO Bce.1eHHOH I! KOTOpbltt TO'lHO paCC'IH­

Tb!BaeT 6yl\ymyJO 3B0.1JOUl!JO scero M11pa. Csol!MH paccy­
lKJl.eH11HMH Mb! tt3roHHeM JJanJJacoacKoro .neMoHa. H np11H­

u11n neonpeneJJeHHOCTll, H Her3HTponHHHblH rrpJJHUHll 
HHcpop:11aum1 .ne.1a10T TD'!HbIH .neTepMHHH3M no .nannacy 
llOJIHOCTblO Hepea.1bllb!M. 

4TOObl ll3M€p!!Tb C 6o.%WOH T011HOCTblO H3'IaJlbHhl€ lJ0-
,10lK€HHH II CKopocTH scex 3T0MOB BO Bce.ieHHOH, 1\€MOII 
AOJ11KeH 6blJJ 6bl 06.1a)J.3Tb, cornarno ypaBH€HH5lM (VII I. 5) 
H (Vlll. !) , 6ecKOHe'!HO 60.1bUJOil 3Heprneil. TaKHM o6pa­

soM, TO'IHOe onpej\e.1eHHe H343.%1lb!X ycaOBHli cpll3HlJ€CKll 
HeB03MOlKHO. 

HenHTponHiiHb!il []pHHUfln 1JmjJopMau1m y)f{e .na.1 onpe-
1\e.1eHHbli1 OTBeT K napa,llOKCY M3KCB€JWOBCK0f0 !l€MOHa. 
OH OTBepraeT 6ea 11a.1bHeilmero o6cy)J(!l€Hl!ll ll JJan.1acoa­
c1wro ):leMOHa. 9KcnepHMeHT3JlbHYIO OJUH6Ky HeJ1b3H C!l€­
Jl3Tb no )f{€Jl3HHIO CK0.1b )TOJ:lHO Ma.1oil. n6o OH a OTHOCllTCfl 
K I! ;J.0,l)f{Jla BXO)J.l1Tb B 
Teop!!!O ee COCTaBHOii lJaCTblO. 
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4 nPOCTOl'I CTPHMEP HEOTIPE.D.EnEHHOCTElfl 
B MEXAHHKE 1) • 

norpeWHOCTb!O B MeXBHHKe npHHllTO npeHet'iperaTb. UH­
Ta)_\e.% 11erepM11H113Ma ae .o.onycKaJla He3saHwx rocreii. Ho 
KO€-KTO H3 MaTeMaTllKOB, HaXOJlHCb BHYTPH Kpenocrn p,e· 
repMHHH3Ma, noqyscrsosa.~ onacnocr1>. Bee csoH pacey· 
JKlleHHll 11 nacrmuueii rna0e Mbl 6y:1.eM crpottrb tta reope­
Me Jlf1ys!IJ1Jll1, llOCBHTHB CJl€.llYIOlllYIO. r.1asy 3HBM€1lllTOli 
TeopeMe Anpl! nyaHKape. HcX0.£111 113 ilTOrO, Mb! npllHH· 
MaeM Bee HOJIOl!l:eHll!! K,iaccH'leCKoi't MCXaHHKll, B TOM 'll!C­
Jle u (neonpasAaHnoe) a6co.11rorHoe speMR. 

PacrMOTpllM map, l\BlllKYW.lliica B HanpasJJeHHll x Me­
lKllY llBYMll JK€CTKllMll CT€1lK3Mll, HaXO)_\Hlll,HMllC!! Ha pac­
C'J'OlH!HllX x = ± l. ,llsu111:enue Ka:IKeTClI COBep!lieHHO neTep­
MlllH!pOBaHHblM, HO Mbl XO'J'HM yl!eCTb HeH36e:IKHble oum6KH 
np11 H3Mepemrn na11aJ1bHblX ycnonm'i: Kor,.11a Mhl 6pocaeM 
map, Mbl 3HaeM Hal!aJlbHYJO TO'IKY x=O TOJlbKO c norpew· 
HOCTblO i\x H MO:IKeM onpene,1HTb !la'laJlbHblH HMllYJlbC p 
ro.1bKO c norpewHOCTbJO !J.p . .9ra npoCTaa npo6JJeMa pac­
cruarp!!Ba.11acb BopHOM 2). Ou no,1:piepK11aa.1, •no no Here· 
qemrn HeKoroporo speMeHI{ t nonoJKett11e wapa ttaM H3Becr­
IKJ c norpenmocTblO ti.x+ (t/m)t:..p, npnl!eM SIT'& norpeWHOcTb 
BCKOpe MOlKeT npeBblCHTb paccTO!IHHe 21 Me)f{J\y CTeHK3MH. 
B ,n:aJJ&HeiiweM Mb! MO:IKeM TO.lbKO CK838Tb, '!TO wap Haxo­
JillTCH me-To MeJK.ilY il'fl!Mll cTellK3Mll - BblBOJI, KOTOpblii 
e.ll,aa Jill MO}l(l!O H33B3Tb «.ll,eTepMHHH3MOM». 

flo'lTH TaKoil 111:e npHMep paccMarpnsaJJ Bope.111> 3) a 
CllOllX JlClH<l!llX no craTHC'J'll'leCKOii Mexattl!Ke, 'lT06bl lla­
rJIHJU!O llOK833Tb CMblCJI H3BeCTHOii TeopeMbl J1uye11J1Jlll. 
Ec.1u Mb! H306paa11M JJ.BH>KEiHHe a n.1ocKocr11 x, p (tjlasosoe 
npocrpaHcrso), ro ;na reopeMa yTBep>Kp,aer, '!TO 06.11acr1> 
Ax Ap, orrpeJieJI11eMa11 Ha'laJibHblMH oum6KaM11, nepeMe-
1uaercl! B.IJ.OJI& rpaeKTop1rn H ncKa111:aeTCll HerrpeJJ.cKa3blBae-

1) Paa!leJihl 4-10 Ham1ca11i,: Ha OCliOBe CTaT1>11 aaTopa, orrylimi!Co· 
nam1ou a lKypHane lflformation and Control [2, 45 (1959)]. 

2) CM. cT8Thto M. BopHa «,L\eiicTBHTeJlhl!O JIH 1macc11qecl\aff Mexa· 
HHKa 1lerepMHHHcTnq1ia ?> s KHHre M. Bo p 11, <l>11sHKa " JKH3HH MOero 
noKOJleHHff, MJI, M .. 1963, crp. 285.-flpuM. peiJ. 

3) Bore I E., Mecanique statioti~ue dasslque (JleKO.MH, aam1ca11-
Hh!e <lip. nepp>HOM), p. 22, Gaulhier-Vtllars, Paris, 1925. 
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MhlM oopa3oM, 110 acer,l\a coxpaH11er 0011y u ry '1Ce 11;!0· 
14adb. Ha qmr. 10 11JJJ110crpl!pyerctt o6mall c11rya1.urn. Bna· 
'!a,qe TO'IKl1 Il0KphlB8lOT HCXOJlllblH npHMOyro.1bHllK o. HO 

TO'll\11 c 60Jlbllll!M l!MilYJJhCOM p, 06.lla.!J.8R 11 6oJJb!llell 
c1wpocrh10 V=p/m, JlBinKyrcH 
B1\0,1h x 61>1crpee. CJ1ep;0Ba1e.1b- P 
110, qepe3 KOpor1mil npoMeJKyroK I 
BpeMellH t Mbl noJJyqaeM HaK;lOH- 0 i 
Hoe pacnpe11.eJ1e1111e I, Koropoe p+fAp i---.1~-7! i 
11Mee1, pa3yMeercH, TaKyIO me p 

n11omaJ1b, '!TO 11 0. 3areM np!! 
orpaiKe111111 or nepsoil creHKH -71----+'---+-x 
HMny.~bc p Mem1er caoil 311aK t-I 1 

1 Ila o6paTHblil, '!TO )laeT HaM ·P t---::;j.--::;pl ' 

pacnpe.'LeJJemrn fl 11 Ill. HoBoe 
orpameH11e or creHKH cJJella ·p-ap Im 
(x=-1) BHOBh nepeae,10 oi,1 06-

11 

11acrh Jl!lyB11.1JJH B eepxttee no- fl•~.,. """'"fi'J oollmlle•un, 
llOJKem;e B npol\ecce l\B!IJKeHIHI rtoHaJwoo""'luc uacrnmreuuoe 

• [J(JCfflJlHt8HUU 
:na 06,1aCTb CTBHOBHTCH see 
TOHbWe ll rotthille, paa6rrnal!Cb 
Ha MHO>KeCTBO c.~OeB CBepxy II 
CH11ay, KBK 91'0 IlOKa3aHO Ha 
cp11r. 11. Haw a ::1Kcnep11 MeHrallb· 
H8l1 MeTO.l(llK8 He MOJKeT 6b1Tb 
;10craTO'!HO TO'!HOH ,!WSI Toro, 
'ITQ6b1 06Hapyl1H!Tb H pasJJH'lHTb 
ece arll cJJoH. nonoMy cnycrn 

0 

HeKOTOpblii npoMelKyTOK epeMe· 
H /Koom!W{I C111enKu I! Mhl MOlKeM TOJlbKO CKa38Tb, 11a paacmosHUU O:dl 

<i> II r. 10. 

! :c 

1!TO xapaKTepl!CTl!'leCKl!e TO'IKH 
JJelKar a11yrp11 .ilBYX npslMoyroJJb· 
H!IKOD -l~x,;;;;+l H p, p+f'..p 
f!Jrn -p, -p-t..p. Bo.1ee roro, ux cpeirnmi n11or11ocTb n 
060!!X np~IMOYf0JlbHlH<3X OllllH8KOBa. 00CJleJlHee Bblpal!<aeT 
apro.l(w1ecKy10 reopeMy. 

Jlmr 3Toro o6w,ero AOKa3aTeJJbcraa nOTpe6osa.noch 
BOCil0Jlb30BaThC!I .!lBYMil ljlyHJ:taMeHT3JlbHh1MI! npe.ru10.iome­
Hll!IMH: a) HB'l!lJJbHble YCJJOBIHI onpell.eJJeHbl c HeH36elK· 
HblMH OUIH6Ka Ml! t..x !I l'lp; 6) KOHe•rnoe COCTOJIHHe 1ia6mo· 

Aaerc11 c norpewuocTH!l!H ilx 11 J.p. Ooe n11 npeAnocbWKH 
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eCTb llpllMOe c,1e,UCTBHe npttH!Uma. Heonpe.uMeHHOCTH H 
OOU!HX YCJIOBHM, H3.~0)!{eHl!blX B paaJ(. 2, ec.1H Mbl He 3a­
ObI.rn o TOM, qTo KOJrnqecTBO aHepnrn, l!Me!O!Ueiicn B ,1a-
6opa1opirn (11 qacT!l'lHO ,11.erpll,a11poaa0weil s npouecce 
l!3MepnTe,ilbHblX 3Kcnepl!MeHTOB)' eCTb BeJJH'lllHa KOHe•rnan. 
:'ho orpam1<nrnaer np11pocT 3HTpomrn !J.S onpemweHHhlM 
~taKCHMYMOM, ,'le.qalJ Hel303MOlKHblM npeJUl0•10lKem1e 0 

p 

. 

-! 0 

nocne MRceu1. ompameHuii 

4>ur. II. 

l 

6ecK0Het1Ho Ma.ml! nemttrnlle 
omMooK t.x H !J.p. Yc,10sm1 
pa3,!l,. 2 llCK.1!0•-la!OT BCRKY!O 

B03MOJKHOCTb Hay•rnolf o6oc­
H0ll8HHOCTl! 11e1epMHHH3M3. 
3Hal! Ha11a.%Hb1e yc,10BHH 
B npe,11e,1ax onpe)l,e,1eHH1>1x 

x OlilllOOK, Mb! MO>KeM npe.a­
cKa3blB3Tb 6y;iymee TOJ!bKO 
Jl..1l! orp8HH'lel!HOro HHTepBa· 
,qa speMeHH. To, '!TO rrpoHC· 
X0,11,llT noc,11e, H3M TO'!HO He­
H3BeCTHO. 8TO ecrb OOOCHOBa. 
Hile crarncrn•u;cKoii · Mexa1mK11. 

l1 rrpHHu1rn tteonpeAe,1eH· 
HOCTH, H nennrpOn!lHHblH 

rrpHHllHH 1rn¢opMaUHI! J1.€J1a10r .1a11.1acoscK11ii )J,erepMHHH3M 
cosepweHHo Hepea.iHcTl!'lllblM. Ol! ecn HCKyccrael!Hoe no· 
po>KAeH11e, np11Ha,c1..1elKawee K 6ora1oi\ o6paaaM!l ll033HH, 
HO He K 3KCnep!lMCHT<IJlbHOi'I HayKe. 

5 AHfAPMOHl14.ECKHE oCUHJIJI5ITOPbl H BhmP5lMHTEJlb 

JlaJ!bHeiiwee paccMorpett11e onpaBJl.blBaercH salKHOCTbIO 

reMbl. OpHBe,UeM ew.e HeCKOJJbKo np11Mepon. HatrneM c pac­
cMorpemm rapMoH11'iec1wro ocnHJIJJHTOpa, ivrn KoTCporo 
TpaeK'fOpHH B n.1ocKOCTll X, p npe,!\cTaBJill!O'f co6oii •• ~,ill!llCbl 

I z+ I 2 E ''Ill ) 2m P 2aX = o6ul' (• .8 

r.ae Eoom ecri, nocrOllHHall se,1111'!HHa. 
4ro61>1 caecni s1,1,1HnChl K oKpylKHOCTHM, HYMHO TaK 

!lbl6pan, e/UJH!!Ubl, q706bl y 1100,TeTBOJlHTh paBeHCTBY 

1/m =a. 
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l(o,1e6aH1111 naoxpoHHbl 11 coBepwarorcii npl! scex aMflJJI!· 
ryAax c o;(Hoii H roil lKe '!acroTOfr, 61Taro,n:ap11 qeMy no­
CTOBHl!hIMll ocraIOTCll He T0.1bKO 1rnoma,llb, HO ll (jlopMa 
3,1eMeHTa Ha !IJJOCKOCTll JlttVBlf,1JJH. 3ro flOKa3aHO Ha 

cp11r. 12, me :>MMeHr n.1ocKoc~11 ocraerc11 6ea H3Me11e1rnii 
a no,10JKeHHHx 0, I, II H II I. B :iroJi MOAe,1H, KoropaH 
npe.1J.craa.111er co6oii neKoe mo6oni,1rnoe HCKJllQ'!eH11e, Her 

pacnoJJ3attHH xapaKrepHCTH'leCKHX roqeK. AHa,1ofl!qHoe 
!IOJlO)KeHHe C03)laerCll H c H).lea.rn3HpOBaHHblM Bb!llp!!MHTe· 
JleM ( cM. qrnr. 15). 

Ka1< ro.1bKO rapMOHl!'IHOCTb Hapywaercll, Mb! c!losa 
llBHMCll mi6.~IO.ll.llTt\1JS!Mll pacnllKeH!lil o6JJaCTH JI11yHJWM!. 
c.~y•rnii, noKa3aHHb!ii Ha qrnr. 13, cooniercrnyer noBNWeHHoii 
meCTKOCTll .!!.Jill 60J11>WHx Ko,1e6a1rnli. TpaeKTopHeli c.~yIBHT 
3.~."llnc c uettrpoM B ro'!JH~ 0 Am! ueHrpa.qbttoii qacrn, ne­
pexo;J.!llUHH cnpaBa H c.1esa s 3,rnttnCbl c ue1npa11m B TOIJ· 
Kax B H A. Ha :>THX cr&1Kax 06,.acrb Jl!1ysttJ1JI!l 3aHttMaer 
IlOJ!Oll\eH11e, HllKJJOHemrne no OTHOWeHH!O K pa;u1ycy, KOTO­
pLifl npoBeLteH H3 TOifKH B ( HJIH roriK11 A), nptt'!eM :>TOT na • 
K."oH c KBJKJlblM oooporoM cranoBHTC!l see 6oJJbWe. 06masi 
Kapnrna aHa.1ortt1.lHa cttryauHH Ha !jl;ir. l 0 H (jlaKrnifeCKH .ua· 

me CBO/JJITCH K <j)Hr. 10, ecJJH IlOJlOJKHTb, fJTO a=O H ~= oo. 
Eme omrn so3MOJKHOCTb noKa3aHa na ;V11r. 14, Kor;ia 

so3Bpau1aiomaJ1 c11.na ii:ocrnraer MaKCHMaJJbHb!X 3Ha'!eH;iii 

±qi npn Ix I> I. HapyJKHble rpaeKropttH npe.ucrasJil!IDT co· 
6oli n·apa6oJJH1IeCKHe KpH!lble 

I 2m ]fl ± cpx = E, (VIII. 9) 

xapaKrep113yromHe MeJMeHHOe JJ.BHlKeH11e. HapyiKHble roq­
KH OTCTalOT OT 1rny1pel!HHX 'fOIIeK. 06JJaCTb JlttyaH,1Jlll !IC· 
KalKaercl! npor11sonoJ10JKHhlM no cpaBHeHH!O ·c qmr. 13 
o6pa3oM. 

fpaqmK Ha qrnr. 15 coornercrnyer 8btnpJ1Mtne;110 He· 

Koroporo rmrn co cnaoofl Bo3spaw.aiorn:efl CHJJofi - ctX 
c.11eaa H orieHb Cll/lbHOH so:mpama10meii c11.~oii - ~x cnpa­
Ba. TpaeKropHH ecrb iMmmchl c ueH'rpaMH a roqKe 0 c 
06e11x cropoH, a K0,1e6amrn OCT8lOTCfl ('!IHXJlOHHb!MH npH 
mo61>1x aMnJJ11TyJJ:ax. Cpe.iurnfl ue1np Mace nocrenem10 
cMeuwercH 1weBo Ho Mepe roro, KaK aMnJrnryAa Ko,1e6a­
lllli1 cral!oel!rcH ace 6o.%we, B IIeM If nponam1erc11 !!bl· 
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npl!MJ1lll01Aee nel\crsue. 06JJaCTh JhiyfllVlJlll ue pacTllrtt· 
naen:ii. }lpyroil J1106onLJTHh!ii np1JMep Hso6pameH ua 
qrnr. 16. On coOTBercrnyer npeaeJJhHOMY c.1y'la10, 11ao6pa-

I' 

0 

6aa~pa1t¥Jf0Utat 
CU.118 

I 

----..;'f 

0 

-<j'I----

<>ar.16. 

meHHOMY Ha ¢rnr. 14, npH l, paBHOM nyJUo. TpaeKropirn 
npeAcras.~mot co6ol\ napa6oJibf c o6eHX CTOJ>OH, 11pttt1eM 
uapy>KHaH '!aCTb 06.~acr11 J111y1m.~J1ll cHJJbHO 3ana3,ll.b!Baer. 

6. AHOMAJUH! fAPMOHl1qECR0fO OCUY!JIJUITOPA 

Bo3spaw,allch K TOJ!bKO 'll!O paccMorpeHHhlM npttMepaM, 
Mb! 3aMe<1aeM 1JeKoropy10 o6myio c1nyau11io, irnaJJorn•rnyio 
06cyil,.ll.aswelic11 B pa3JJ,. 4. 06.1acn, JI11ym1.111rn ocraerc11 
nOCTOllHHOfi no BeJIH'IHHe, HO BCKOpe paCTllfHBaeTCll raKHM 
o6pa30M, qro IJOKJ>b!Baer BCIO o6J1aCTb B03MO)!(Hb!X JJ.Bl!)Ke­
HHll. EAHHCTBeHHOe HCK'1!0l!eHHe COCTaBJllleT crporo rapMO-
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HH'leCKOe .1\BH.lKeHHe, npe,D,CT3BJleHHOe Ha <pHL 12, H HCKYC· 
crneHHblU Bblllpl!Ml!TeJib (Q>Hr. 15). B n11x JlBYX npHMepax 
06,1aCTb Jll!yBHJl.1l! coxpaHl!eT llOCTOHHHYlO Q>opMy If He 
ncKm1rneTcll c Tel!e1rneM speMenn. PeaJJhHa ,1H na aHOMa· 
Jlllll II.IHI JKe OHa OTBe•iaeT HCKYCCTBeHHOll CHTyau1rn? 

Orner m1eau}leH. A6co.1101tto ttepeaJJhHO rosopHTb o Ka· 
KOM·TO rapMOHl!'-!ecKOM OCUl!JlJ1HTOpe co CTporo onpe,!l.em~H· 
Holl 'lacrorol\. Mb! Hl!Kor.na He tta6JIJOAaeM TaKoro cJJy'laH. 
BcllKOMY OCUHJlJillTOPY npacyma 60.ryee u.111 Menee WHPOKall 
HOJIOCa '13CTOT. 8TO MO)!{eT Ob!Tb Bbl3Bano lleperyJJllpHblMll 
cjlJiyKryau1rnMH 1303apall.(a10ll.(ei\ Cl!Jlhl Hmt He1mropblM aa· 
ryxanHeM, HO crreKTpam.HOH mlHHll a6COJ!EOT!IOH 'IHCTOTbl 
He cyll.(ecrsyer. B cne1npocKonH11 o6napylKeno .,HWb I1e11rno· 
ro cne1npaJ1bHhix J!HH11li, .n:ocraroq110 qncrblx .n:m1 roro, 
'IT06bl !IX 11cno,1b30B3Tb B Kaqecrne '13CTOTHblX CTaHJJ,apTOB, 
no ,11,alKe ar11 oro6paHHbie J!HHHH acer.na nMe10r 11eKoropy10 
Ko11eqHy10 H •H3Mep!!MYJO rm1p1111y. DpaKT!l'lecK11 Mbl ne 
3HaeM HH 0)1,HOH JillHl!I! Hy.qesoi; lllHPl!llbl, II, nO·BHl\llMOMy, 
urnpirna nopH.!l.Ka 10-12 qacrori.1 06pa2yer cpaKrw1ecKHil 
npeJJ.e.q TO'lHOCTH. 

Teopern'leCKH Mbl MO)KeM npe.ncraBHTb Bee ocu11.q.qHropb1 
KaK qrna11qecK11e crpyKrypbl, KOTOpble no.nneplKe11w q,,1yK· 
ryau1rnM H rpaHJJ'!Hhle ycJIOBHll JJ.JI!l Koroph1x HeJib3ll c•m· 
raTb a6coJ110ruo nocTO!IHHb!MI!. Mb! paccMarpuaaeM llX He· 
peaJil!CTllqHO, rOBOpR 0 TO'IHblX Ha'la.1bHblX YCJIOBllllX. 9ro 
crnm, lKe ttepeaJIHCTH'!Ho, KaK 11epeaJIKCTH'IHO npeimoJlararb 
113JllllJHe ueKOTOpOli TO'IHOli '13CT0Tbl Ko.qe6aimii. lfacroTa 
v onpe.neJrneTCH c norpeWHOCTblO i\v. CToJ!.O)KJJ.eM .QJJ!lTe,1b· 
Hoe apei.rn· t II nai'!)leM cjla3y KOJie6a11Hi\ qi ll3 COOTHOl!IeHH!l 

t=(n+ 2~)"=-i-(n+ 2~) 
(rJle n - neJIO<'' '!llCJJo, a T- nep110.n), HJJH 

<p= 2it(vt- n). 

Ec,111 t - 6oJibl!IOe l! v onpell.eJilleTCil c HeKOTopoli om116· 
KOif Av, ro Q>a3e qi np11cyUJ,a norpe111HocTb 

Acp = 2itt iiv, (VIH. 10) 

KOTOpall MO)KeT CTaTb CK0,1b yrO.l(HO 60Jlbl!IOH. ~TO HJ!· 
JJ!Ocrp11pyercil Ha qrnr. 17. TeopeMa Jhiya1w,1ii np11JtO.il<11Ma 
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T0.1bKO ror.ua. KOril,a B03Bpaa1a10Utaf! Cl!Jla flOCTO!IHHa BO 
spell!eHll. Bo acex apo•rnx c.1y<iallx otta He cnpase1vrnsa. 
3JJeMeHT []JlOlUaAH noeepXHOCTll JlHyBHJlJlll llOCTOllHHbJM 
He OCTaeTCll, a lJOCTeIJelfHO paCTllntsaeTC!l )l.O Tex nop, 

P, 
0 

<J>ur. 17. 

no1<a llOJ!HOCTblO He DOKpoeT BCJO 06;1llCTb B03M0l11Hb!X 
ABl!lKeHHH. l.facTOTHall 11eonpe11e.1eHHOCTb C03)J.lleT 3,r{eCb 
CH"ryal:(mo, alla;10flt'!HYJO cinyal:(l!H, KOTOPY!O Mb! Ha6JJIO­
)\l1Jlll a .apyr11x np11Mepax. KaK xoporno usaecTl!o, qmyK· 
ryaum1 ao3epamaiow.eii c11.1h! (w, cJieJ:{osareJibHO, qacrn· 
Tb!) nopo>K)J.aJOTCR MHOfHMll $H311'1eCKHMH npH'UlHaMH. 
,llJll1 cneKrpaJibHbIX .1mrnl!: o6croHTeJibHO Hsy11eHa poJib 
.us11;Kelll!ll aTOMOB (31jlcjJeKT JlorrrrJiepa) H coyn.apemiii c 
APYrllMI! aToMaMH (KoHe'!Hble uyr11 BOJJH), '!TO B J.leilCTBI!· 
TeJlbHOCTH pacurnpHeT ,1HHllll. 

flO.UBOAll HTOr, Jl,OCTllTO'lHO OTMeTl!Tb, '!TO HAe3JibHbll\ 
OCUl!J!JlllTOP (npH Jlv=O) 6blJI 6bl COBepweHHblMI! '!aCaMH 
II rom1.1cR J.{JIH ll3MepeHllll speMe!UI c 6ecKOHe'IHO 60JibWOii 
to•rnoc11>10. Ho 6ecKorre•rno 60,1bwaR TO'!HOCTb l\)ll3H'lecKH 
He!.lOSMOJKHa. 

7. nPOBJIEMA )lETEPMHH!13MA 

3aKOllbl KJ18CCll'lecKOH MexaHllKH npe,ll.cTa!l.'l!l!OT co6oi'I 
MaTeMaT!f'leCKY!O HAC!!Jll!3!!ll;lll0, KOTopyio !liJlb3ll CIJHTl!Tb 
COOT!leTCTBYIOUJ.eii peaJlbHblM 3aKOl!aM rrpllpOJJ.b!, Bo MHOrMX 
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3a!la'!aX (narrpl!Mep, aCTpOHOMfPieCKHX) QHll .!J,alOT 3aMe'la­
TMb!lble pe3yJibTaTbI, KOTOpble COBrra,!l.aIOT c Ha6.1IOJI.eirneM 
B rrp<'AeJiax ::rncnepnMe1na.1bHoii norpewHocni. B apyrnx 
lKe 06.~aCTllX B IlllX np11XOJlllTCll BHOCl!Th nonpaBKH (reopm1 
orHoc11re,1bHOCTll, KBaHTOBall MexaHHKa}. KJJaccw1ecKa11 
TO'!Ra 3peHHfl npeHe6peraJia Aeticra1nMbHoii po.%!0 H aHa· 
'leHHeM :>Kcrrep11Menra,1hnoil norpewnocrlf. 0wH6Kll c'IHta· 

Jil!ch cJiy'laiiHO<:ThlO. Orc10Jla scerna npeacras.111J1och, •no 
l!X MOlKHO c.ueJiaTb CJ(Q,1!, yrO/l.HO MaJlbIMH ll B KO!llJ.e KOH· 
UOB lfMH MOJKHO 6blJlO Ohl npene6pe%. 9rn ynpoll.l,eHHa!l 

Hapnrna npirneJia K npe.ll.no.~olKeHHIO o noJIHOM 11erepMH· 
lll!3Me B K.~aCCH\!eCKOi!: MexaHll.Ke. Mb! celiqac ll.OJllKHbl HCHO 

npell.CTaBMITb ce6e, '!TO 3KCnepHMeHTaJJbHble Ol!JllOKH Hell3· 
6emni,1 (cr.i. pa3i!. 2), o6HapymenHe 1Jero i{e;iae1 crpornli 
.!l,erepMHHl!3M H€B03MOlKllWM. Olll!!DKH - cymecrsenttaH 
qepra KaprHHbl Ml!pa, TIOll•le;>Kamaa y11ery B reopm1. 

llerepMlfllH3M neo6xoJJ:HMO 33\l€HH'fh cTaT1!CTll'!£CKHMH 
eepoRrnocrnM11. Yllenblli MOll'e1 i;epl!Th Hmt ne aepl!Tb a 
..uerepM!!HH3M. :'ho )le,10 y6eJKJJ:€HllH H OHO OTHOCIITCll K 06· 
Jiacrn Meraqrns!lKI!. <l>11stt'lecKne paccyl!<1temu1 ne cnoco6Hbi 
HM no11TBep,ll.!lTb, !Ill onpoaeprnyTb ero. 9ry 06my10 TO'IKY 
3pemrn MO;>KHO nasaarh ¢iaKT11t1ecKoi\ («matter of facb). 

BopH otzeHb f!CHO !l3JJaraer l) ny caryaLUHO. On npirno­
Jl.HT CJIOBa 31\Hwrefrna 2) 0 TOM, '!TO AO KBaHTOBOi!: Mexa­
Hl!Kll npe11nonaraJ111, 6y~ro «Bee MO)!{HO csecTtt K o6'heK­
TaM, HaXOJUUUHMCfl B npoCTpaHCTBe l! llpeMeH!l, l! K ci:po· 
rHM COOTHOllleH!lllM Memll.y HHM!I ... Hnqero, l!O·Bll,!l,llMOMy, 
He OTHOClWOCb K HBllHlM 3Mllllp!!'!ecKllM ll03HaHHilM 06 3THX 
06beKTaX ... 00.il 3Tl!M KaK pa3 H Il0f!!!M3•1H ¢'1!3H'leCKy!O 
KapTHHY peaAbffOZO BHeUtH.eeo Mupa>>. Tai<afl TI03HllHfl B CO· 

BpeMemrnii (Pll3ll·Ke, nO·BH.!J,l!MOMy, Hecocrmne.1bHa. y HBC 
Her cnoco6a JWKa3an, cywecrsosatt11e raHoro pea.%ttoro 
1mewHero M11pa l! O'!eHI:> onacno roBapttTh 'IT0-1rn6y.!lb o 
TOM, qero Mb! He B COCTOllllHll ua6.q10,ll,aTh. Dp1rneplKHB8HCb 
TO,%KO Ha6Jl!O,!l,aeMblli qiaKTOB, Mb! MOJKeM rosopHTb .~llWb 
0 B03MO)KHblX 8331!MOCBll3f!X MelK.UY O,il.lll!M <;KcnepHMeH· 
TOM H il.PYfHM, HO HJH\OfAa ne ,11.0Jlll\l!bl 06cy11rn,arb, '!TO 

'i CM, CHOcKy Ha crp. 14!. 
') Einstein A., Scientific Papers presented to M. Born, p. 33, 

Oliver and Boyd, London, 1953. 
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npoHCXOj\llT B TO spet1rn, Kor;1.a Mb! lj"e npOH3BOl\HM Hl!Ka· 
Koro Ha6mop,eHl!!I. Hald npHl\eTC!I lfl!crocepp,eqtto np11aHatb, 
'ITO Mb! He 3HBeM noro ( 3HaeM He t'.lOJJbllle, 'leM TO, 'ITO 
npoHCXO)l,llT Ha Jlpyroii CTOpoue JlyHbl}. 

CornacHbl .~11 c <iToii TO'lKOH 3pettHll ace cjJH3HKH? Orner 
J(aJleKO !le HCeH. 4ttCTbie MaTeMarmm c 60.%llll!~l tpyJJ.OM 
cornamaJOTC>l c llO,.'.J,06HblM BKJl!OlfeHlieM norpewHOCT!I B 
reopH!o, a MHortte <jJH3HKtt·reoper11Kli ace eme s .llYWe 
OCTB!OTCH MaTeMaTHKaMI!. CooTHOUleH!rn HeonpeJJ,eJJeHHO· 
CTeil Bopa H reibeH6epra OCHOBblBBIOTCll Ha TOH MblCJl!l, 
KOTopyro Mb! nblra,rnch H3J!OlKHTh. O;:viaKo np11 paccMorpe· 
mrn J1a.1bHeiimero paas11T11H KBaHTOBbIX reop11!i nopal!<a­
ernbcH MHOll<eCTBY \jlaHTaCTl!'!eCKHX rrpeJ(CTaBJICHllll, Olll!­
CblBalOll(llX <jHJ3MKY B 110Hi!T!UIX HeHa6.11011.aeMblX cyW.HO­
CTeli. 513b!K <jlll3MK0B OTllromeH :1Kapro110M, llOl!STTHblM TOJlbKO 
cne1mam1craM; np1111.yMallbl cne1u1aJibHble tta3BaH1-n1 J\.~11 

•meHOB annpOKCHMl!pyIOmHx Pll.1\0B, KaK 6yJ<TO BC!JKOMY OT· 
)lt>JlbHOMy QJletty npucym HCKOTOpblli CMblCJI (o6MeHHble 
q,1eHbl, pOlKll.ettiie nap, BHprya.n.ttoe polK11,enm~ H nornome­
HHe '18CT!!U H T . .n..). B ):(CHCTBHTeJlbllOCTH HMeeT 3Ha'leHl!e 
Jll!Wb BCH COBOKYIIHOCTb. Cueu11aJ11lCTbl 3Jla!OT, rne H K3K 
flOJlb30MITbCH 3Tl1MH fl3blKOBblM!I Cl!MBOJl3Mll, OT.ll.aBaSl ce6e 
OTIJCT n IIOJ!HOM OTCYTCTillll! llX peaJ!bllOCTH. OHi! llOHl!­
MatOT, 'ITO 9TOT lKaproH He 60.~ee, IJCM l!CKYCCTBCHHbl!i cno­
coti Ol!l!C3Hl!H C.10lKHblX ypas11em11i; HO MHOrHX ijm3MKOB 
MoryT llllCCTI! B 33(),1y11rn,e11He TaK!le MeTO.llbl, KOTopble, JJ,eii­
CTBHTC.~bllO, onacHbl. Kopo4e roBopH, KBaHrosasi reopHH 
TOJlbKO Ha c.~oBax npH3H3eT npoB03rJiaineH!ibl!l npHHUHII 
ijlaKTH!fecKoro onHcamrn, no BCKope 3TO 3aliblsaerc11 H 
.naJJurne pa3rosop ne11.ercn olfeHb tte6pe)l{HblM llSblKOM. 

3a HCKmO'ICHHeM MaTeMaTHKOB H TeopeT!IKOB KB8HTOBOH 
MexaHHK!I, cywecrByeT MHOro yqeHblX, KOTOpb!e llp!! BCTpe­
qe c om1ca11Holi BhUne c1nyautteli conpornsm1iorc11 OTKaay 
or ycrapenurnx H..Qeil. OttH Bee ewe aepsiT a HeKHii peaJib­
Hb1il <jll!31!qecKHH Mllp, rrpo.no.1)1{aJ01L1HH CBOIO C06CT!leHHY10 
11eB03Myll.\ellHYIO 9B0.110Ulll0 He3aBl!CHMO OT TOro, Ha6mo­
Jl8eM Mb! ero HJl!l HeT, l.{ro6bl npHMllpHTb TBKY!O TO'IKY spe· 
HHH c coupeMel!HhlMll tjlH31l'!eCKHMH OTKpb!Tl!llMI!, OHH Bbl· 
nylKJleHbI H3o6peraTb cymecrnoaam1e pirna «CKphtTwx 
nepeMeHHblX», KOTOpb!e Mb! He MOJKeM H30Jl!O)l,3Tb B Ila· 
croHntee apeMH. no uameMy MHetm10, 3TH cKphlTble nepe· 
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MeHHble cnoco6Hbl npmiecTH 60.nbllle spe.na, 4eM no.~b3bl. 
Ec.ntt Mb! He MOlKeM !IX Ha6.nro.naTb, TO Mb! rrpH3HaeM, lJTO 
OHH He pea.~bllbl II Moryr cyuteCTBOBaTb TOJibKO B B006pa­
)l{eHHll HX asropoB. B 9TOM Her capKa3Ma. Boo6palKeHHe 
a6co.~IOTHO Heo6xo.n11Mo B Hay<1HOM 11cc,1e.noBaH1111. Be!(b 
MHOrtte 83)!{Hble OTKPb!THll 6bl.~ll IlOHa'JaJiy IlJJO.ll.OM 411· 
croro Boo6palKeHHll. 01rn np1106peraJJ11 atta'leH11e roJJbKO 
rroc.ne 3Kcrrep11MeHTaJJbHoro no.nTBep:nu1,e1111H. B KoHue KOH· 
11,0B !IOBbie 3KcnepHMeHT3JlbHbie OTKpb!TllH CT3HOBHJll!Cb 
aaytJHoft 6a3oi\ .ll.Jill roi\ qacrn reop1111, Koropall 6b1.1a no.n· 
TBep)!{.neHa 3KCnepttMeHTOM. 

KsaHTOBal! MexaH11Ka 3aMetJareJJbHO on11caJJa aroMHbie 
ll MOJJeKyJillpHble crpyKtypb!, HO He HMeJJa OlJeHb 60JJbIIJOru 
ycnexa B reop1111 no.nl!. l.!ro lKP Kacaercll orKpbITbIX tte.nastto 
43CTHU, TO OHi! AO CHX nop OCT3IOTC!I Ol!eHb T3HHCTBeHHb!Mll, 
H rpy.nHo rrpe.ncKa3aTb, reop11H KaKoro poAa Morna 6bI no· 
MO'lb IlOH!ITb !IX. }lJJH pacCTOllHllH MeHbllle 10-13 CM npe.n· 
CTOllT OTKpb!Th MHOro HOBb!X 33KOHOB. Ott!! lKe cjlopMll· 
pyrorrn TOJibKO rIOcTerretttto. 

8. TEOPHS! HH<l>OPMAUHH 11 PACCMOTPEHHb!E nPHMEPbl 

Bee np11Mepb1, paccMarpttsasw11ec11 a pa3,a. 4-6, m1re­
pectto BHOBb rrpoana.ntt3ttposaTh c TO'IKH apeHHH reopm1 
HHcpopM8UHIL TioJJOlKeime xapaKTepllCTHlJeCKOii TO'IKH B 
¥DCKOCT11 x, p rrepsotta'laJJbHO 11anecrno BHYTPU o6JJaCTH 

(VIII. 11) 

Ec.n11 Mb! He Mem1eM TO'IHOCTll nanmx H3Mep11TeJJbHbIX 
nptt6opos, TO .ll.OJJ)l{Hbl rrpH3HaTb, lJTO 3Ta o6JJaCTb Ha caMOM 
.ne.ne IlOCTO!IHHOH ne OCTaeTC!I ( KaK yrsepm.na.n JlHyBHJ!Jlb)' 
a cjJaKr11qecK11 noCTeneHHO pacw11pHercH. 3ro l!JJJ110crp11po· 
sa.nocb qJHr. I 0-17. no 11creqeH1111 ,l\JlllTeJibHOro npoMe· 
lKYTKa speMen11 o6JJaCTb Heorrpe.neJJeHHOCTll npaKTll'leCKH 
IlOKpbIBaeT BCIO rrosepxHOCTb Mem.ny BHyTpeHHHMll II BHelll· 
HllMH 3HepreTH4eCKHMH rparrnuaMH, K3K 3TO IlOKa3aHo na 
cjl11r. l l. CJie.nosareJJbHO, 06.nacrh A pacwttp11ercl! .no rex 
nap, noKa He .nocr11raer Koneqnoro rrpe,lleJJa Aoo, 33,1\ammro 
sceii o6JJacTbIO B03MOlKHhlX .nsmKeH11li c 311eprnei\ E (B 
rrpe)lell ax norpew11ocT11 ti.£). 
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HH<jiopMaUHfl, Koropyro Mhl HMeeM 06 .'>TOil c11creMe, 
onpe.lle,1sieTcS1 qiopMy.~oll (VIIl.7). Pi-. ae.1u'!HBa, nponop· 
u110HaJ1bHaH A H sospaCTaKllll,aH OT Ao Ao A"'. Ha'-la.~bHaH 
BeJil141!Ha Po 3aBHCl!T OT :n.:cnepHM€HTa.%HblX yc.~OBl!.11. 
n pel!Jl0,10lKHM, 4TO B He!\OTOpoii Cl!cTeMe ll0,10lKeHHe Me• 
Hl!CTCH OT -L l!O + L, a liMllYJlhC MOlKCT npHHHMan, JHO· 
Ohle 3Ha4eHJrn OT -Pm )lo +Pm. TaKm~ yc.~os1u1 ll.ll<1!! !iu 

P0 = 4LP m· (VIII. 12) 

9rn 3aaa•rn ana,10rwrna 3aJta'!aM, paccMarpirnaswHMCH 
aBTOpO>! B rJI. 20 csoeil KIH!fH «Hay1rn l! Teopm! HH<jlOpMa· 
l!lll!». 

HmpopMamu1, corJiactto (VIII. 7), onpenemiercH, 11a· 
npHMep, cjlopMyJioii 

ti!= k (log P0 - log P1) = - k log A+ C1
, (VIII. 13) 

r.ue k log Po urpaer po,1b a,iurnrneuoii nocroiurnoii C1, o'!em, 
noxoJKeii Ha ll,!UVITHBHY!O fiOCTO!!llHYlO BO MllOrttX 3HTp0-
nHiiHblX ijlopMyJJax. 

C re'leHHeM BpeMem1 A BOJpacraer or Ao .l!O Aoo, a HH· 
¢;opMal.\IUI cooT!lerc1eenno y6uaaeT. EcrecTBeHHaf! 3BOJIIO· 

Ulli'I CHCTeMb! COOTBCTCTByer noc1eneHHOMY YMCHbllleH!llO 
irn<j:>opMamrn. Hawa JJ.HcKyccHll Henocpenc1senno np1mo.n.ut 
K aaKony YM€HbWCHH!l HH!jlOpMaUH!:! (pocty 3HTponm1)' KO· 
TOpt»ii Bbf3B3Jl TaK MHOfO .UHCKycc11ii co apeMeHH BOJlbll· 
Mana. Mb! BhlHYlKJJ.CHbl 6blJlH OTl(a33TbCll OT MHOr!IX K.18C· 
Cl!'!CCKHX fiOJIO)KeHHii; Mb! llOKa3aJJ!I neqrn3ll4HY!O np11po11y 
,!lerepMl!IU13Ma H coxpaH1!'11! ljlaKT!l'leCKYIO T04KY apeHHll. 
TeM caMblM Mb! BbIBe.~11 ijlyHJUJMenraJlbHbli\ 33KOH poem 
9HTpomrn. 

2iTy 3aJ,a4y MDlKHO pacc?>mrpeTb no.n. .n.pyrHM yrnoM, 
ttao6pa3HB KaK .l\BH>Ken11e uenrpa TJDKecn1 0 06J1acr11, 
BK.1IO'laIOLl(eii xapaKTep!!CT!i'leCKYlO TO'lKy. 9ro f!OKa3allO 
Ha qrnr. 18, '!TO np116,rna11reJihBo cooraercreyer aa.n.a'<e, 
npellCTaB.neHJIOH Ha cjHlr. 17. Tioc.~e)!OBaTe,1bHble Jl0,10.lKe· 
l!Hll Ga, G1, G2, .•• onttcbrna!OT cn11pa.1b, KOTopan npoxOll.HT 
'lepe3 H~'laJ10 0, KOr,aa 33IIITPHXOBaHHaH 06.1aCTb roqHo 
llOKpoeT (B nepBbIH pa3) llCe npoCTp3HCTBO MelKJlY BHY· 
rpeirneii n BHenrnei\ 3Heprern4eCKHM!I KPHBblMll. Koma aa· 
wrpttxoaattHbte 06.~acrn nepeKpblaat0rcll, TOIJRa G ll;BIUKeTc!l 
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OT TO'IKll 0, H CHOBa B03Bpaw;aeTCH K TO'IKe 0, Kor.ua 3a­

llltp11xosa111JaH 06.qactb .usal!U\bl noKpoet Kpyrosy10 l!JlO· 

IU8.l\KY H T • .l\. 
EcJJli Hawn .l\BH/KYll.lHCCH qactHllbl Hecyt 3JJeKtp11llecK11il 

aapH.l\, TO KOJJe6a1urn ueHtpa THlKCCTH G 6y.n,yt o6HapylKe­
Hbl 6JiafOJl,apH HC£IYCK8Hl!IO 3JieKtpOM8fHllTHOro 113JIY'ICHl!ll, 

a uyr BOJJH CTaHet 3KCnOHeH!lll8JlbHO aaTyxath c 611eHHHMH 
B MOMCHTbl BpeMeHH ti. fz, KaK 3TO ll0K838HO Ha qmr. 19. 

<I> Hr. 18. 

Do llCTC'leHllll O'ICHb .11,JIHTeJlhHOfO llpOMelKytKa speMeHH 
K0.1e6aHHll HBCTOJ!bKO 3aTyXalOT, 'ITO HX ylKe H€Jlb3H 6oJiee 
11a6.q10.uatb, a 1111<jlopMawrn y6blfiaer .uo caMoii MaJieHbKOii 
BeJ11\'IHHbl 

11!"' = C1 
- k log A,,. (VIII. 14) 

3ra AHCKYCC!!ll llOMoraet HarJJH.11,HO npe.!\CTBBHTb Mexa­
HH3M ecrecrse1111oll y6b1J111 HHcjlopMau1111. 

Xopowo H3BectHbie soapalKeHHll npor11s ooJibUMaHa, 

BbIABllHYTbte JiomMH.!\TOM (o6parnMoctb) 11JI11 UepMeJio -
flyam<ape (B03BpamaeMOCTb) MOlKl!O Ot6pOCHTb, taK KBK 
OHH COOTBeTCTBYIOT 11ecjl113H'!Hb!M npe.11noJIOlK€HllllM, KOTO­
pb1e HesoaMOlKHO peaJIH30BaTb Ha npaKtHKe. PaccMOTPHM, 
11anp11Mep, sonpoc 06 o6parnMocrn speMe1111. l!actHL\bl 
HCl!YCK8lOTCll (ou1116KH Ax H !J.p) B MOMCHT speMeHH 1=0 
B TBKllX lKe ycJIOBHS!X, KBK Ha qrnr. 10. B KaKOH-TO onpe.ue­
JJeHHblH MOMeHT epeMeHH f1 Bee CKOpOCTH e.n,pyr MeHS!lOTCS! 
11a npOTHBOUOJIOiKllbie (KaK SITO npoHcXOAHT- ,llpyroil BO· 
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npoc); '!aCTHUbl ,!!.BHlKYTCl! o6paTHO H co611pa!OTC!! BMeCTe 
B MoMeHT BpeMeB11 2t,, BHOBb coa11asaH ueps0Ha'!a,1i,Bb!H 
Cl!rHa.q. Ecm1 6bl 3TO .aeiiCTBH1'eJlbHO MOr JIO npOH30ihH, TO 
l!eo6paTHMOCTb 6bl.11a 6bI onpoaepray1a. 0,nHaKo Mbl llOll­
'lepKHsa.iH neaonyCTUMOCTb npene6pe:!ll:eHUJI 3KCnepUMell• 
Ta;ibllOll nocpetu/lOCTblO, a nyHKTOB, t!epea KOTOpble oaa 
npoHHKaer, cymecTByer Mnoro. 

A. BpcMH o6pamemrn t1 onpelleJJllfTCll B npe,lle.1ax He­
rwropoil ornl!6KH lll1; cJJe;i,oaare110HO, c1ir11a,1 Boccrattaam1-
sanrn B MOMeHT speMeH!I 2ti c 11eKOTOpoi! norpeWHOCTh!O 
2llh 

5. 06pame11He .!!.BmKeHHll ,l'\Ocr11raercn lie c'!'poro. Ha­
npHMep. Ha<JaJJhHb!e <JacrnUbl ABHram1c1> B ttanpaBJieHlll! x, 

A 

0 

IJ> II r. 19. 

a orpa)l{errnhle qacr11ui,1 6y JJ.YT uMerb 11e6CN1blllHe nonepeq­
Hble CKOpOCTll Vy, v,. 0Hil 6yJJ.yT B03Bpau.(aTbCll K HattaJJy 
B npeAe.~ax paccTO!!Hll!l 2tivy !l 2tiv,; 3Tll ourn6rrn TeM 
l'.ioJlbwe, 'leM ooJJbwe speirn I!· 

B. C1rnosoe no.~e. B KoropoM ,1u111myrcll '!acrMUhl, He MO­
lKeT OCTaBl!TbCSl coaepWeHHO He3aBl!Cl!MbtM OT llpeMeHH. 
0Ho llOl!ll(!IO ljJJiyKTYHPOB8Tb (KaK B' 3al1,a'le, pace MO· 
Tpemroii B pa3;J,. 6: CM. qmr. 16). 3TI! qlJlyKTYllll.llH 
JJH!.UaJOT reopeMy .TIHyBl!JlJlll CHJlhl H paspywa!Or 06pan1-
MOCTb. 

Boo6rue up;e!l o6paruMocrn a Mexa11w1ecKOM .llBlllKeHHll 
rrpe,a:c1aa.nl!er co6ol! JJHWb Me<Jry, He .n,onycKl!IDW.yio TO'lllOii 
npoaepKH 113·38 'lKCnepHMe!!Ta.%Hbll( OlllllOOK, KOTOpble CTa· 
HOBHTCll 6oJJbll!e 11 60JJhllle no Mepe roro, KaK npei;u1 06pa-
1Ue!ll!H t, nocrenenuo yae.1111•urnaeTCH. ,AalKe B KJiaccH'·l<'· 
c1<01i MexaHHKe crpeJiy apeMemi ueJib3H o6paTl!Tb. 



CAa6ocru u ozpaHutteHHocru AtexaHUKll 157 

E.zurncrseHHbiii 113secTHbiii np11Mep 06paU1e1Urn 6br.1 or­
Kpwr fa HOM I) co cmrnoBb!Mll 3XO, npO!IB•1!llOU\llMH omicaH­
Hhle 3.n:ecb 11eprbl. Pe311ocrb :ixo y6blsaer reM 6oJJbWe, 11eM 
60JJbWe speMH o6pameHH!I. 0 TO'IHOM o6paU\eHHH H 0 
TO'IHOH o6paTHMOCTH Be MOll<eT 6b!Tb H pe'IH. 

9. HA6JllO.[lEH11E H HHTEPCTPETAUl15l 

J.faJJaraeMylO B H3CTOHIUeM pa3.zr.e,1e TO'IKY 3peH!IH MO>K­
HO cpaBHllTb c )l.llCKyccHeil Ha COCTOllBWeMCfl B EpHCTOJie 
Cl!Ml!0311YMe, Ha KOTOpOM <jlHJIOCOrpbl H rp113HKll 06MeH11Ba­
JlllCb B3rJIH.n:aM11 no sonpocy «Ha6J110.zr.errne 11 HHTepnpe­
ranmr» 2). TeopH!I po>K.zr.aeTC!I H3 11Hrepnperan1111 911cnep11-
MeHTOB, a BC!! npo6JJeMa B UeJIOM CBO)l.llTC!I K c.1e.n:y10U1e­
My: KaK Ml!Oro )l06aB.1!1eTC!I K 3KCI1ep11MeHTaJlbHbIM rpaK­
TaM (11, CJJe)l.OBaTeJJbHO, no.zr.sepll<eHO HenpaBH.~bHOMY llC· 
TOJIKOB3Hlll0) II KaK ~lO>KHO OTJlll'lllTb 3Tll llJIO)lbl 11awero 
soo6paJKeH11H or .zr.eilcrs11re.1bH1>1x 11a6J110.zr.eH11ii? He.1b3!1 
Jiii soo6U1e llCKJIIO'IHTb .9JJeMeHTbl soo6pa>KeH11!I 11 crporo 
np11.zr.epl!<HB3TbC!l TOl!Kll apeHHR, «JIHWeHHOii <jiaHT33Hll», 
KoropaH orcra11sa.1acb B npe.nwecTBy1011111x pa3;i:eJ1ax? 

Mbl np11a11aJ111 B pa3.n:. 7, 11ro reopm1 ecrb nJJo.n: pa6oTbI 
soo6paJKeHH!I, crpo11s1I1ettc!l BHalJaJJe ua or.zr.eJ11>HblX Tipo­
ll3BOJJbHblX .nora.n:Kax; y>Ke ll03JKe reopll!O COllOCTaBJJ!llOT 
c tta6J11011em1eM. EcJ111 3KCI1ep1rne11raJJ1>Hbie <jlaKTbl cosna­
lll!IOT c reoper11qecKHMH I1pe11c11aaaHHllMH, TO 3THM )l.OK3-
3bTBaeTC!I noJJe3HOCTb Teop1111, 110 3TO eU1e He 03Hal!aeT, 'ITO 
see nepBona'IaJJbHbie .zr.ora11K11 (HJJH nocryJJaTb!) eepttbI. 
M11orne 11crop11<tec1111e ,n11C1<ycc1111 cJJyl!<aT I1p11MepoM 06par-
11oro: ynpyra!I reopll!i csera npe.zr.noJJaraJJa cy111ecrsosa-
1111e «a<jiupa» c eecbMa crpaHHblMll csoi1cTsaMH. Ee 3aMe­
HllJJa :>.1e11Tp0Marn11r11as1 reopnH MaKcseJJJJa . (c .npyrnM, 
HO see eme crpaHHb!M 3<jJHpOM)' H, B KOHUe KOH!lOB, 3<jlHp 
6b!Jl OTBeprnyr 3ttH1IITettHOill K3K 6ecCMblCJJeHHa!I Bb!.l{YMKa. 
Ceii'IaC y Hae HMeeTC!J KBaHTOBa!I Teoptt!! l!OIJ!l, KOropa!!, 

1) Hahn E. L., Phys. Rev., 80, 580 (1950). 
2) Observations and Interpretation. A Symposium of Philosophers 

and Physicists, ed by Korner S .. 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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pa3yMeeTCll, COJJ.eplKHT MHOro 11e11a6J111JJ(aeMblX qepT H e)l,Ba 
m1 MOlKeT paccMaTpl!Bll'l'bCll KaK 3aKOH'leHHllll Teop1rn. 
B STOil nem1 noCJieJJ.OBaTeJJbHblX npespame1111ll 3JieMeHTbl 
aoo6palKeHHH 6h!JJI! coaepwe11110 paaHb!MH, 110 ccjlepa 3Kc­
nepm.ieuTa nocTene111m pacump11nac&. 

Teopll!o MOlKHO yno.no6!1Th reorpaqm<JecKoii KapTe .D.eli­
CTHHTe,1b11ocnc oHa ne n.aer To•rnoro (correct) 11 no.q11oro 
omica11aH M11pa. Mw 11a'!H11aeM c n.11ocKoii KapThl, 3aTeM 
BH,!l,0113MeEHieM ee c ytJeTOM wapoo6pa!mocn1 3e~MH H TaK 
mar 3a ruaroM cosepmeHcuye~t 11awe npe,!l,cTaB,qeuue, 110 
Ko1rn.a 3TOli pa6oT&I ne cyw.eC'rayeT. 

Ha Ka>K.!1.0M nane pa3BllTHH Teop1111 11eKoropble yqeH1>1e 
l10J!ara10T, '!TO HM yJla,10Cb ,'.IOK333Tb ee coaepweHCTBO, 
l!CK.110'13!0tUee BCllKYIO ll03MOlKHOCTh ee Blll(Ol!3MeHemrn. 
E.ll.llHCTBeHHOe, '!TO B HX CHJ!aX Jl,OKa3aTb, TaK 3TO TO, '!TO 
teopmi noc,1e.ll,OBaTeJJhRO .1orii'leCKI! nocrpoeHa 11 corJia­
cyeTcR c 3Kcnep11MeHTa.n&Hl:JMI! JJ.aHHblMH a npe.ll.e.nax onpe­
.neJteHHoli orpaHH'leHHOH otfoacni. Qqenb cKopo, onHaKo, 
OTKpb!BalOTCH HOBble 3MilUpH'leCKHe (jlaKTbl, KOTOphle rpe· 
6y1or no.qHoil nepe.n:eJJKH reop11i\. 

CTpeJlllOJiaraJIOCb, qTO KBaHTOBble TeOp!ll! npe.!lCTa· 
BJT!lJOT co6oii noc.1eJ1,Hee CJTOBO l). HO CCH'lll,C OHH He cno­
co6Hbl othHCHl!Tb Bee y JlHBl!TeJlbHble CBOMCTBa HOl!b!X He­
Jl8BHO OTKpb!TbJX '13CTHU, He roaop5! yme 0 rrpo6.1eMax 
crpoeHH!l !l.!lep. 

Ha Bp11cTOJ1hCKOM c11Mn03HyMe .n. Posemj>eJib,!J,, pac­
cMorpea ( crp. 41) ocHOabl Kaaarosol\ reop1rn, 11aJ10lKHJ1 
KOneurareHCKY!O TO'IKY 3peHHR, O'!el!b 6Jl'l!3KY!O K 06IUHM 
no311mu1M, Korophlx np11.aepi1rnaarorcR M. BopH 11 aarop 
H8CTOHllJ.ell KllllrH. n. DOM 113 npOTHBOllOJ!OlKHOro ,1arepi! 
nwraJICll onpas,ll,aTb 1eop1111, BC.ll.yw.11e 11rpy c 11e1rn6J1Ionae­
Mb!Mll nepeMeHHhIMa. Cnopbl MelK.1l.Y o6e!!Mll rpynnaM11 npo­
XoJlHJJH ·o'leHb OlKHBJieHHO. Bee 6wm1 cornaCHbl c TeM, '!TO 
ll o6JiacTH pasMepos MeHbWe 10-13 01 aoaHnKaer MHOro 
y ,!l.HB!fTe.1bllblX inmea11ll, reopeTH'leCKOe 06'bllCHCHHe KOTO­
pb!X - .ne.rn 6y.11yU<ero. Oco6oro BHHMaHHH 3ac.iyJKnsaer 

1) Dpm1epoM WMY c.nymaT MHOrtte coopu no nosol!y H3&ecmoA 
reopeMb! Heib1ana Ila 6pHCTC>.%CKOM cHMnoaHyMe (cM. cTp. 33, 47, 140 
I! ynoMHHBBlllHXCR 11aJ.1H TPYAax 9Toro CHMnoauyMa, BblWCl!lllHX no.!l 
pel!•K~He~ KepHepa). 
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coo6wem1e Po3eH(jle.%JJ.a csoeil l!cK,11011wre.1bHOii JlcttocTblO 
H cTpeM,qeHl!eM COKpaTllTb 'll!CJJO tteonpellMS!eMblX llOCTY­
JJaTOB. Ilsa coo6w;eHl!ll (<t>eiiepaoaHtta tt 3yccMaHa) Kaca­
JJ!!Cb TeOpllll l!3Mepe1111H II, no-BHJJ.HMOMy, 60;1ee mnepecHbl 
c !1031!UHii J!Ofl!'leCKOfO <jlopMa'1!l3~11l. 'ICM c TO'lll'.lf 3pel!Hfl 
peaJ!bttblX 9KcnepttMeHTOB. .T[106oab1THO OTMeTl!Tb, 'ITO 1l 
3THX cooomeal!HX 9KcnepttMeHTa,1bllhle owu6KH npaK11111e­
CKI! HrnopHposam1cb; nepaoe coo6me1me n ocHOBHOM om1-
pa.1och Ha tfiopMa.iottblii anaJIH3 HeilMaHa, ror,;~a KaK BTO­
poe coo6mett11e noD,11epKHsae1 po,1b wpellHHreposcKl!X BOJJH 
It 06cyJ:K.1J,aeT «KBaHTOBble CKa'llnl», Bbl3BaHHble B3allMO­
CBll3b!O Ha6moaaeMoil cacTeMbl H ll3Mep111eJJbHOil anrrapa­
ryphl. M110n1e Ha 3aMe'laH11il, c.n.e.1aHHbIX JJ npouecce 06-
cyi1memrn 3THX coo6mem1ii, Bhlr.rn.n.in sec&Ma 11cKycc1seH­
llbIMH, IlOTOMY 'ITO npette6pera!OT 3Kcnepf!MeHta.1bHblMH 
onm6K3Mll ($OHO!lblM lllYMOM) B Ha6Jl!O,!l.elll!ll)(, lllYMOM B 

yCHanremix 11 T. Jl.. Cneu!laJittcTaM no reopmi Hfl<jlopMal\I!!! 
1!3BeCTHO 3Ha4ettlte ilTHX tfiaKTOpoB, KOTOpble Il04Tlf ue.1HKOM 
BbmaJla H3 noJJl! apeHl!ll yqacnmKOB Bp11cro.1bcKoro CHM· 

1103HyMa. 
M1mro D.pyrnx saJ:KHhlX sonpocoB cJJe.n;osa.10 6w nocrn­

Bl!Tb no llOBOAY IipHCTO-~bCKoro CllMH03l!YM8 B CBll31f c «Ha­
Y11HblM rrpeACKa3aHHeM» H KBaHTOBOTeopern'leCKHM om1ca-
1meM, HO, nO-Blf/(HMOMy, TaK8fl D.llCKycc!lfl yseJia 6bl Hae 
CJll!UIKOM AaJJeKo or ttaweil rJiaa11oii u;eJJH. HacTOllTeJ1&110 
P{;KOMen,11yeM 'IHTateJI!O H3Y4HTb aa1160JJee l!Hrepecflhle co­
oomeHl!ll, c.ll,e.1aHHble Ha 9TOM coseW,aHHH. 

JO 3AKJIJ04EHHE 

Bb1.10 6bl no,1eaHo KpaTKo pe3JOMHpoaarb 1t3.~o.lKe1rnoe 
ll HaCTOflIUeil rnaBe. 

A- 3KcnepuM.et1.ra1toHl)l,e ou.tu6Ku 1-ieuJ6eJ1CH01, « Ayr.rnTb 
0 6eCKOHe'IHO 60JlbUIOH TO'IHOCTH Jll060ro H3MepeHHfl He­
HaytJHO. 8ro orpa!HltJCHHe llOllB.~HeTCH yJKe B KJJ accw1eCKHX 
reopmrx (M. BopH) 11 TOQHO <jlopMyJt11pyercsi KBaHTOBblMH 
yc.10BHllMI! H reoptteil HmpopMaUHI! (pasJJ., 2). 

B. B pa3AeJJax 3-5 paccMorpeno HecKo.%Ko rrpocTbJX 
nptutepoB 11 rroKa3aHhl Heonpe,11eJ1eHnoc111 pasHoro POD.a, 
Bcrpet1a10ll\Heca Aame s K,1accw1ecKHx MO.'l.e.1Hx, 
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B. 3rn H€H36e.)!{llble 011rn6KH Jl0.1.)!{Hbl BKJl!O'!aTbCll B 
TeOpl!lO, IJOCKO.%Ky OHH eCTb cymecTBe1rna;i '18CTb HaWHX 
no3nam1ll 06 0Kpy>Ka1omeM Mttpe. 3ro ,D.enaer HeBo:J.11.0:JIC­
HotM crpowa oerepMUHU3M a nayttttoM npeAcRaJaHtttt . 
• 1anJJaCOBCKHil 11.eMOH He cnoco6eH np0!!3BOAHTb TO'!HblX 
ll3MepeHHil I! TO'IHO npe,D.CK83LJBaTb 6y.llymee (pa3Jl. 3 H 7). 
3ro TO, ·ttTO 6b1,10 Ha3B3HO llaM!l TO'IKOi'! apeHHH, «J!HlllfH· 
HOi! <jla11Ta3l!l!». 

f. EcTeCTB€HH3ll 3Bo,1IOQHSI CHCTeMbl COOTBeTCTByeT 

y6btAu u1upop.Mat{uu, r. e. pocry 3HTpomm (paa.ri:. 8). Atta· 
JJOrH'!Hbie npo6.~eMbl o6cy)!{JJ.aJrncb Ha Bp11cro,1bCKOM c!IM· 
Il03HYM<'. 

' 
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D:VAHl(APE H HEJJ.OC'TATKH METO,llA rAMHJibTOHA-'1K05H 
B CJI:V'IAE KJIACCH'IECKOR H KBAHTOBOR MEXAHHKH 1) 

I. «HAYKA H fH!10TE3A• ny AHKAPE 

ltfaBeCTHblX CTapblX llBTopoa BCern.a CTOHT nepe41lTbl· 
saTb. OtKpoeM Kttttry nyattKape ( 1902} «HayKa 11 rnno­
Teaa» 11 Hai'!n.eM r.ll. VIII, s KOTopoil asrop o6cylK.naer 
onpe,neJtell'l!e «9ttepr11!!». Ha cTp. 158 lflpauuy3c1wro ll3JJ.a· 
Hll!I (Ha CTp. 121 anr.ll!IHCKOfO) Mbl llal1,!1.eM 04e>Hb Jll06o­
nblTHY!O rrpo6.:ieMy, m1,1araeMy10 CJJeJl.yIOU\HM o6pasoM 2). 

«TIO ;'J.eTepM!!HllCTCKOH r11n0Tese COCTO!lHl!e Bce11eH· 
ttol1 onpe,11.e1rnerc!I qpe3Bblttar1110 oollblll!!M 'lHc.1Io~1 n 
napaMerpos, Koropble ff Ha3osy Xi, x2, ••• , Xn. EC.1!11 
l!3BeCTHbl npOH3BO)lHble OT '!ITHX napaMerpos no ape· 
MeH11, a TaKlKe SflaqeJl!Hl napaMerpos Jl.Jlil 011.Horo Ka· 
KOro-m16y,11.b MOMeHTa (speMCH!!), TO MOlKHO Bb!C'l!!· 
TaTb 3H84el!lrn llX ,ll,JH! BCl!KOrO MOMeHTa, npe1tWe· 
crsylO!l.\ero M.l!H noc.1eny10ll.\ero. ,llpyrnM11 c.~osaM11, 

• Halllll n napaMeTpoB y,nosneTEop1110T n itm)?!j>epeH· 
n;HaJlhHblM ypaBHeHlll!M nepaoro nopl!,liKa. 3w ypaBHe· 
HHH HMelOT n - I Hl!TerpaJJOB, He co,!1.eplKa!.UHX Bpe­
MeH11; TllKHM o6pa3oM, cyll.\ecTByeT n - I lflyHKLUltt or 
Xi, X2, ••• ' x,,, coxpaH!llOllJ,HX HeH3MeIIHYIO lleJlll<!l!Hy. 
nonoMy rosop!I, uo ecrh He'!TO, coxpaH5l10UI,ee Hena· 
MeHHyro BeJIH'rnHy, Mbl Bb!CK33blBaeM npocrylO TBBTOJIO· 
rH!O. TpyAHO 61>1110 6bl 1l3lKe CK333Tb, KOTOpOMy 113 f:IT!!X 
narerpaJioB AOJllKHO np1rna,n,1elKaTb !!Mll atteprmri.. 

1) HanKcaeo Ha OCHOBe CT3Tbu aBTOpa, anepaae ony6JJHKOBaHHoil 
s mvp1mre Arch. Rational Mech. Anal., Ii (I), 76 (1960). 

§) Poi n car lo H., La Science et l'Hypotht\se, Plammarion, Pa· 
ris. 1902; A. n y a H K a p e, HayKa H rHnOTesa, nepes. c l/>pa1<q. 
A. H. lia•111<c1<0i!O, H. M. u P. M. Co .. oe•ee0<x, c npeoucAoeue,11. npotfl. 
H. A. .YM01.1a, M .. 1904, cTp. 147. 
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nyaHKape craBllT 3/l.eCb HeCKOJJbKO napa.AOKCaJJbHblM 
nyTeM O'leHb rny6oKyJO npo6.~eMy. B .111'IHOM nHCbMe MHe 
(AeKa6pb 1958 r.) lllpe;urnrep mimer: 

29 .11eKa6pll 1958 ro.11a 

«Ji:oporoi'l BpaJJJI!03H, 
... BJJaroAap!O 3a Bawy HoayJO KHHry no reop11H 

mic1>opMau1111, Koropall HeJJ.aBHO BbllllJJa ... 
51 cpa3y lKe .11ocran c noJIK11 ·oqenb crapyio KHttry 

CTyaHKape «HayKa H rnnore3a» ( eme 113 KH11r Moero 
orua) H npol!1naJI 8-JO rnaay «3Heprttll H repMO/l.HHa• 
MHKa». 3ro Y.LIHBHTeJibHOf Ho MHe He AyMaercl!, 11ro 
aarop 6b!JI CTO.Jib ttaHBHblM, KaK 3TO KalKercl!. Bo-nep· 
Bb!X, CJIOBO «energetique» AOJllK'HO 6blJJO B TO BpeMll 
BO <I>paHl.(llH 03H3'13Tb He'ITO COBCeM HHOe no cpaBHe­
HH!O c «Energetik», Jl!06HMblM KOHbKOM 0CTB8Jlb/la 
(npor11s 11ero 6opoJicll BoJJbUMali). Ho, 11ro eme Y.AHBH­
reJibHee, nya11Kape co0epwe11110 cepbe3HO roeop11r o 
«CllJI8X Ha paccTOllHHH», B '10C'l'HOCTll II 0 ae6epOB·CKHX 
CllJI3X, 3aBllCllll\llX OT CKOpOCTH. CTyaHKape, HeCOMHeH­
HO, 3H3JJ 0 MaKcse.1JIOBCKOii reop1111, M3JJO roro, KOe­
KTO (6b!Tb MolKer, enema npeyaeJJ1111qBall) yreeplK­
Aaer eCJJll He np11op11rer CTyaHKape, TO no Kpairneii 
Mepe H8JJll'IHe B8lKHOro BKJ!a)l.a AO 3f!Hll1Teii·Ha B npo-
6.neMbl cneu11aJibHOii reopHU OTHOC!ITeJibHOCTll .•. B Ka­
KOH·TO MOMeHT ll no.AyMaJI, '!TO 3T8 8-ll i'JJaBa Morna 
6b1Tb Han!lcatta MHoro paHbllle, H npe.AnoJJO)KHJI, qro 
OHa 6b!Jla BKJI!OlleHa COCTap!!BWHMCll 'leJIOBeKOM, KOTO­
pb!H HI! 0 qeM yJKe He 6ecrroKOHJICll. Ho 3Toro He MO­
lKeT 6btrb, tt6o s 1902 r. AHp11 nyaHKape eme He 6blJio 
H 48 JieT (ysbl, OH yMep IO Jier cnycTll, B 1912 r.). 4e­
JioseK, noJIHbIH CHJI, He craJJ 6bl neqararb H!l'lero ra­
Koro, 'ITO 6b1JIO 6bl .AaJieKo OT era TOr.11.alllHllX y6e­
lK,l\eHllH. Moe e.A11HcraeHHoe 06'bllcHeH11e cao.A11Tc11 K 
TOMy, qTQ CTyaHKape OTHOCllTCl! K TeM, KTO IlOMOraeT 
CBOllM lJHTaTeJJllM (llBHO ycBOllBIIlllM ycrapeBUJHe 
HAeH) npeoAOJieBaTb rpy.l\HOCTll, o6'hl!CHll!I KaK MOlKHO 
upome HOBei!wtte B3f.~ll.llhl, B lJ3CTHOCT!l H TaKy!O TO'!• 
Ky 3p€Hllll. EcJII! HeKoropall cl>YHKUl!ll KOOp.l\HHaT Ii 
HMnyJJbCOB HBJ1l!eTCll ITOCTOSIHHOH .llBHlKemrn (cKa· 
lKeM, H), ro JJ106a11 cl>YHKl.\Hll f (H) raK*e 11s1111ercS1 
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IlOCTO.l!HHOH, H Mb! ,llOJDKHbl YK333Tb llpH\!HHy, !IO KOTO• 
poii Ha31>1BaeM 3Heprnel! HMeHHo H, a He n106y10 .apy· 
ry10 f (H). no a•ttilJlonm, s e,11y11ae o6b!'lHOii KnaceH11e· 
CKOii MexaHHKH KaK pa3 cymecn1ye1 He o8Ha rroc1011n· 
HaH .llBHlKeHHH, a (n - I), KaKall na HHx HB.1HeTc11 
3Hepr11eii.? 11.rrn, CKopee, KaKal! <l>YHK!l,l!Sl 3THX (n-1) 
noeToHHHbtx? H sepIO, '!TO HaBepHHKa a 10 speMl! 6b!JJH 
O'leHb ll,e<Hllble TO'IKH apeHHH, B03MOlKHO saCJiylKHBalO· 
w.mi o6;i:yMb!BaHHH eme a cei'!11ac. ,U.rtll Bbrpa.lKeHH!i 
npHHt1,Hna coxpaHeHHll 3Heprttn renepb npHHllTO roBO· 
purb, <1ro cyMMa 3atpa11eHHoro reirna u noJly'leHHOH 
pa6orbl ilJJH nepeBO,[(a HeKOTOpoii CHCTeMbl HS COCTOll• 
H!Hl 1 B COCTOll'HHe 2 He 3aBHCHT or nyn1, no KOTopoMy 
cosepwaercn aror nepexoil. 9ro .1erKo cKa3aTb H Jier, 
KO rrOH!ITb. Ho MaJJo KTO !!3 6oJtee MO.~O.ltb!X Jl!O)l.eil 
l!CHO rrpe;i:craB,1HeT ce6e, KaK TPYD.flO !!3Mepl!Tb «coo6-
lll,eHHoe Ten.~o» Ha CJte.ltyJOlll,HX OJU!ll 38 4PYnlM llOCJ!e­
,llOBaTe.%Hb!X ::nanax . .E:lto otieH1> 3anyrn<!Hal! ::1n11cre­
MOJIOr!l'!ecKa11 npo6JteMa, oxaaTbrnalOutal! ll3Mepetttte 
y,u;e..1i.HblX ren,1or pa3JIH'l'l!b!X re.II npll pa3.~H'!HhlX reM­
neparypax (Max BCTpeTu,qcH c no.no6Hb!MH BeW.aMH s 
csoeli «Teopm1 ren.~on>1»), H ueo6xot1HMO cnpoc11T1> 
ce6H, BH.ltl!M JIH Mb! 3D,ecb B KOH!l,e KOHUOB TaBrO· 
Jtonno l!JtH JKe Heqro 6oJJbwee. Ot1HaKo, 6h!Tb MOJKer, 
nepeJJ11CTb!Ban crpalll!ll,bl, cJ1e.ay10m11e 3a 8-i! rnasoi%, 

, npH,aelllb K y6elK,lleHHIO, '!To A. CTyaHKape s cso1:1x 
pa3MbllllJJeHHSIX no noso.ny cjlll3HKH CTOiI.~ HaMHOrO 
Bblllle yposHsi cospeMeHHblx rpe6oaaHHl'l, He*e,itt 3TO 
C,1e!lyeT 113 fJl3Bbl 8. 

CepP.etIHO npHaercrayro, acer.na Barn 
3. Ill peiJuneep». 

Mb! XOT(.{M 06cyll;11Tb 11ocra1wem1y10 npoo.i:eMy 11 corro­
ci:at1flTh ee c 011ettb saxrnow reopeMoli, oTKpb!TOH CTyaHKape 
(1892-1899) B ero paOOTe no 11e6e0Holi MeXaHHKe, KOTO­
pasi co.1tep,1mr orser, HenocpellcTBeHHO ornoc11lll,Hl'lcn K 
STOii npo6.1eMe. :310 llPHBeJJ.eT Hae K )l.HCKYCC!lli 0 npe;i:eJJaX 
roqHOCTli·B KJlacc11qecKol'l MexaHHKe Ii 06 OCHOB3X CTaTH• 
CTH'leCKOH MexaHHKH. f1yaHKape nepBoHa'laJlhHO HaMepe· 
BaJJcl! npHMeHHTh ny reopeMy K 'HeKoropofl oomefl <jlH3H· 
'leCKOl! CHCTeMe, HO ero yraepm,aeMHe HaBepHl!Ka HMb3ll 
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np1rneHHTb K KBBHTOBa1rnoll crpyKTY,pe, noCKOJlbKY OHa He 
BK'110'!aer KaKOli-JIH6o B03MOJKHOCTH KBaHTOBblX CKaq!{QB. 
Hcxo)lH 113 sTOro, Mbl orpattH'IHMClI o6cyJKJle<HHeM KJ1accu­
'lec1wt1 MexaHU'leC/i,OU CUCTeMbt. PaccMOTPHM, TBKHM o6pa-
30M, cJJeilyiomy!Q npo6JJeMy. 

Bo3bMeM KOHcepeartum.yto MexaHUIU!CKYIO CUCTBMIJ 6ea 
pacceHHl!ll (6e3 rpeH1111, 6ea nacrneuoro conpor1rnJJef!HS1) 
11 6ea pereHepau!lH [6e3 aHeurnero !lCTO'llmKa .9Hepr1m, 6e3 
orpHuareJJbHoro ( aKl'llll'Horo) conpon1eJieH11H], ,llJ111 TaKoA 
MOJJ:eJJ!! JlefKO OTblCK3Tb noreHu!laJJbHYIO H Kl!He'!'ll'!eCKYIO 
3Heprmo H orcioila noJmyio aueprmo. Bee npo6JieMbl KJ1ac­
c11qec1<oli MexaHHKI! o6b!'IHo 113,1ara10TC!l raKl!M cnoco6oM. 
CaM DyaHKape npw o6cylK)leHl!H npo6JieMbl He6ecHoli Me· 
xaHHKH He IICflblTblBaJI KOJJe6a•Hl!H no noao)ly Toro, KBK 
OllllCaTb IlOJJHYIO 3fleprmo CHCTeMbl. 

HMeercsi N Koopil!!Har Xi, X2, ••• , x,., 11 N coorner· 
crsyiomux 11M11y.1bco11 Pi. pz, ... , p,.,. 0flH npe;i.cTaemnor 
COoofl rt napaMeTpO!l CTyaHKape, rae 

n=2N. (IX. l) 

Ha~aAbHOe COCTORHUe CHCTeMbl npw t=@ onpe.lleJrneTCSI, 
Kor;i_a Mbl sa)laeM llallaJJhHble 3Ha'leHHH 2N napaMerpoa 
Xi(O), ••. , Xn(O), p,(O), ... , P.v(O). MaTeManm paccMa· 
rp11aaer 3Tll Ha'!aJTbHble 3Ha'!eHHH KaK «A8HHbie», a cjlH3HK 
cnpaumsaer: «K:eM ;i_attf!ble?» HaM uy11rno y31:1arb, 1<aKHM 
o6pa3oM arn 11a'laJibHb1e 3Ha'leHl!H 1!3MepeHbl, H ycraHo­
BHTb TO'!HOCTb, c KOTopoli OHH onpe11Melibl. 3ro npHBO)lHT 
K no.rnoMy 1!3MeHeHHIO roqKa apemrn, ll 3)leCb Mbl npoilH· 
r11pye111 aaMe'!aHHe A11aMapa: «Bonpoc He s TOM, npllBHO· 
CHM .111 Mb! O'leHb MaJible ll3MeHeHHll B Ha'!aJJbUble ycJIO· 
Bml, a Jl TOM, He Bbl30BYT .'!!! 3TH He6oJJblllHe Hat!aJJb!lb!e 
ll3MeHeH!HI B peaJ1bHQH npo6JieMe 01!eHh 60,qb!llOro ll3MeHe­
H'llH B KOHe'!HblX peay.'lbTaTaX». MHblMI!. c,10BaMH, BO!!poc 
KaCaeTCH cra6HJibHOCTH TpaeKTOp!!ll. 

Ha'IHHaH c MOMeHTa BpeMeHI! t=O, CHCTeMa ll,BlUKeTCH 
no 3aKOHaM MeXa•Hl!KI!, 'ITO TIQ3BOJIHeT HaM Bbl'IHCJll!Tb KO· 
opll.HHaThl X; (t) H l1M!ly.1hcbl p;(t) B MOMeHT t. 9TH 2N 
BeJIIl~HHbl onpe11e.rn!OTCH TOJlbKO Oli.HOH 11epeMeHHOH t H 
2N- I noCTOf!Hflb!M:ll, KOTO[Jble ll,OJ!lKl!bl 6b1Tb onpeJ1.e,1eHbl 
HCXOll,H 113 Ha'!aJJbHblX yc.1os11ii. 3rn 2N TIOCTOllHHblX 
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l!BJJllIOTCl! «nepBh!MH H'HTerpanaMH», pacornrpeHHbIMll Dy· 
aHKape B ero napa.llOKcaJJbnoM yTBepLKAeH!ll! B Ku11re 
.:HayKa 11 rnnoresa». 

2. BEJIHKMI TEOPEMA IlYAHKAPE B HEBECHOFI MEXAHHKE 

OrKpoeM nepnblli TOM ynoMHHaBUJeikll KHl!rll ca.Moro 
flyauKape ( 1892-1899) «Methodes nouvelles de la meca­
nique celeste» H npo'lHTaeM rn. V, o3arnaBJie11Hy10 «Hecy· 
m;eCTl!OBaJflle O,llH03Ha•UU>lX llHTerpaJ!OB». Ue,1all fJl3Ba ITO· 
CB!lll~eHa o6cylK.llt;!HIHO OJI.HOH c"1e,ayJOUJ.eii cJ.iyu.!l,aMeHTaJlb• 
Hoii reopeMbl. 

/(aH.01tu11.ec1Cue ypaB1te1tua ne6ecnotl Mexanu/Cu 11.e oo· 
nyc/CaJOT ( illl UCKAIO'teH.UeAt oco6btX c.nyttae8, KOTOpble 11.y~-
110 oticyouro oriJe.111>110) 11.u1CaK020 u11.oeo a11a.nurw1ecico20 
tr.ocron1t1toeo unreepa11a, KpoAte u11.re2pa11a s11.ep2uu . 

. :ha BeJmKaa reopeMa flyaHKape .ttaer oraer Ha nocraB· 
.~eHHYIO Bb!We aa.llally. qeTKo AOKa3blBaerc>i, ~ro (n - I) 
l!HTerpa.~OB, npe,llaap11reJ1hHO Blle,il.eFMlblX IlyaHKape, 06.11a­
Jta10T coseprneHHO pa3Hb1Mll CBOHCTBaMH. nomiall 9Hepnrn 
npe.!l,CTaBm!eT co6oii e;.i:HHCTBeHHOe Bb!palKeHHe, KOTOpOe 
xapaKTep11syerc;1 c noMoll~blO «xopowo seJJ.y111eli ce6l!» 
(«Wei I-behaved»} MBTeMar1111ec1mli cJ.!yttKUllH, a see .a.py­
rne raK 1rn3h!BaeMb1e HJJTerpanbl tteJJbSJI C'lllT3Tb aHa.1rn­
TH'!ecK11M11; OH!! Moryr BeCTI! ce6JI CBMblM Heo6bl'!Hb!M o6-
J.\330M, HMeTb pa3pb1Bbl H He MOryT 6b!Tb ynoµ,o6JieHbl 
SHeprHH, HurerpaJJbl, npeJJ.CTaBJJl'llOUJ,He HMllYJJbC HJIH MO• 
Me Hr HMny ,1bca ( ecnn OHH cyw.ecrsy10r), BK.'110'!a10rcfl B 
p;pyrHe «OC06bie clly'laH», paCCMOTpeHHble flyaHKape, 

HanpaMep, IlyaHKape npuMeHller CBOJO reopeMy K sa• 
µ,aqe rpex reJI (r. I, crp. 253). Ecnu npe.ttno,10LK11Th, l!TO 
uenrp Mace ocraeTcH B noKoe, ro cymecray!Or <Ierhlpe Jteii­
craareJJ!IHblX nepBbIX l!HTerpa.~a. COOTBCTCT!lJIO!UHX MO· 
MeHTy l!MllYJibC3 H 3HepruH; reopeMa IlyaHK3 pe ,!1,0K33bl· 
Baer, 'ITO HeJib3>i 0611apylKHTb HHKaKoro Apyroro «xopo· 
wo BeJJ.yw.ero ce611» nepaoro HHrerpana, H reM caMblM 
KJia.n.er KOHeu COTl!!IM 6esycneWHJ:dX llO!IblTOK. 

00'leMy OyaHKape He 33XOTeJJ ynoM>iHyT!, 05 3TOH Be· 
JIHKoli reopeMe a csoeii nocJ1e.1I.Heil. KHHre? Tiplll!ll'Ha, JlOJllK· 
HO 6b1Tb, 3aKJ!lOllaercll 13 TOM, •ITO B «HayKe H fllf!OTe3e» 
OH HMe.~ a BHAY paccMorper1> JHallHTeJJbHO 60J1ee 06111y10 
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aa)l.a<ty ll tlOBeAeH!le JllOOOH !1p011360JlbHOli cp1!3H'leCKOli Cl!· 
creMbl. Ho, KaK Mbl ylKe roaopHl!H,' ero yreeplKAeHHe Ka· 
aepttl!Ka ne romncH .zvrn KBaHroaoli reop1111 H 9Ta npo· 
6.~eMa t40JllKHa Ob!Tb orpaHH'l<ma TOJlbKO K.nacc11qecKoli Me­
xatt11K0Ji. 

Hama lJ.CJlb C-OCTOHT B TOM, 'IT06bl conocTaBHTb ny reo­
peMy C nepBOHa'laJibllblM YTllep}KJ(el!HeM nyaHKape. ,ilJHJ 
:noro. Mhl ,!J.0,1lKHbl cocraBllTb KparKylO CBOJJ.Ky OObl'IHhlX 
MeTOAOB aaa,1HTH'leCKOH Jll!HaMHKll. Mw XOTHM CJle.llOBaTb 
6nect11J.J.J.ell Kttnre no aroMHoi! MexaHHKe, uanncl!!HHoli Ma­
KCOM BopttoM, r)le oqeHb crporo o6cylKAaKlrcll Knacc11qe­
CK11e MeTOJl.bl np11MeH11TeJ11>HO K 33Aa'laM «CTapolh KBaHTO· 
BOii MeXllHl!KH, OCTOB reopH!l KOTOpoii O!Ul o6paayior 1). 

9ra KH!!ra Bb16patta eme H c y'leToM JJl060nblTHOro cre-
4eHll!I 06cro11rN1hCTB: noc.qe o'1€'1lh qerKoro 06cy>KAea1ui 
Meroaa faMllJlbTOHa - 51Ko611 H np11MeHeHHll ero Jl.ml pac­
'!era B03Myll.leHHOil c11creMhl BopH paccMaTpl!Baer seJJHKY!? 
reope:vry IlyattKape, tteco~rnettHo npor11impeqamyio «oo­
IUHM» MeTO)l.aM B03MYlll.eHllll BopHa H orpaHl!'ll!B3KllllYIO 
HX 3~KOHllOCTb l!CKJ1IO'lHTeJibHblMH c.~y'lallMH, ,ll,JJ!I KOTOpblX 
teopeMa Henp11Mem1Ma. Boptt KaK paa 1u1TupyeT Jl.Be 
reopeM1,1 BpyHca 11 CTyaRKape (c-rp. 255-256 B pyccKOM 
nepeao;i:e). 06e reopeMbl cch!.1aIOTC!I tta cx6AHMOcTb p!!JlOB, 
AaBaeMb!X reopHefr B03MYW.e11HH. TeopeMa Bpyllca ( 1884) 
yTBeplK;i:aeT, '!TO TO'!KH a6co.~IOTHOii CXOJl.HMOCTH llJIH pac· 
xo.i\llMOCTH 11Me10T pasttyIO n,10rHoCTb. MeTOIJ.HKa reop11ll 
B03MyUJ;eHHll, c OJI.HOH cropoHbl, BBQ.ii.HT HeaHaJJl!Tll'leCKl!e 
cpyHKLtHI!, c JJ.pyroli - npe,llno.1araer CBOikTBO 8H3!IHTll'I· 
HOCTH; .OHi!, TaK!IM o6pa30M, COJJ.eplKHT BHyrpeHHHe nporH­
BOpel!HH. TeopeMa Ilya•HKape TaKiKe ccbl.1aerc11 Ha MeTOll.bl 
reop1m llOSMYlll.eHH!l a He6ecttoli MexallttKe, HO H.lleT .:t.a11b· 
me, •1e:.i TeopeMa Bpyttca. Bopl! ynoM11Haer 06 ':)TllX cepbe3-
Hb!X rpyJlHOCT!IX, HO ,11.aJibllle ~Toro He H,11.eT (oH, !lO·llf!.l!H· 
i>IOMy, 6bl.1 O'leHb 3aHS!T B TO epeM!I «MaTpH<t'llOH MeXaHH· 
KOH», KOropyIO pa3pa6arb!BaJI BMecre c fel1sett6eproM). 
TeM He Mettee OH JI.o6anmier HeKOropble HllrepecHble aaMe· 
'laH!lll. «Oo noil npmrnHe, - mnuer OH, - HaM He yIJ.a,10c1> 

1) Born M., Vorlesungen fiber Atommechanik, collection <Struk· 
tur der Materie>, Vol. 2, Springer, Berlin, 1925; eCTb u nepeno!le: 
M 6 o pH, JleK!lHH no aroM!!Oi! MexaaHKe, T. I, XapbKOB - Kueo, 1934. 
11311.2. M.: YPCC. 2005. 
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L\O cnx nop L\OKa3aTb ycroii:tmBocTh cHCTeMbl n.~a!leT ... Xorn 
B HaweM 11p11!5J1lllKeHHOM cr10col5e Bbl4!1C.lleHHM Mbl ll He 
no,1b3yeMCll CXO)l.l!llJ.HMHCll, CTporo rosopll, PllJl.llMH, O)l.HllKO 
~ror MeroA a He6ecnoii: MexaHl!Ke cra.11 oqeHb pacnpocrpa· 
11eHHb!M ... YlKe H3 3roro Bll.11.HO, '!TO TaKUM nyreM neaos· 
MO:JIC/iO o6ocnoBaTb cfJartT a6CO/llOTH.0U ycroflttUBOCTU aro­
Ala» I). llo6aBHM, 'ITO 3Tll no.11yK.'!aCCllqec1rne MeTOL\bl co­
BepweBHO ne ro,:i.11rc11 ii.Jill cJiy'lall aroMa reJIHll, 

jlJJ11 aroMBhrx crpyKryp pemeHl!e 6b!Jlo 1ialin;e110 6Jlaro· 
ll,apsi C03AaHHIO BOJIHOBOir MexaHl!KH, IWTOpall paccMarpII· 
saer crapyJO 1maHroey10 MexaRHKY ro.%KO KaK nepsoe npH-
6JIIIlKeHHe orpaHH'leRHOro ~Ha4elllrn. Xopowo aasecrnblli 
MeTOA B.B.l(. ycraHaBJJHBaer CBll3b Memn:y 06011MH Mero· 
l(aMll, HO He rOJ(llTCll !!.Jlll paspbll!OB nyanKape (CM. rn. X). 

BHaqa.11e Mbl nanOMl!HM •rnrare.rno cjly11Jl.aMeHraJib1thle 
MeTO,!l,bl KJlaCC!l'lecKoii MeX8HllKll 11;.llll roro, 4T06bl OH cyMe,1 
YllCH!ITb 3Ha'leHlie reopeMbl nyaHKape H paccMorpeTb orpa­
H!14eHl!ll, KOTOpb!e OHa HaK.18.il.blBaer Ha npuMeHHMOCTb 
KJiaCCl!'lecK!IX MeTOll.OB. 

3. METOD.bl AHAJJl1Tl14ECKOl'I .U11HAMl1KH 
JlJHI PA3D.EJJHMblX flEPEMEHHb!X 

KaK yKa3b!Ba.iocb e npeJJ;blJl.yWeM pas.1te.1e, Mb! or<:w· 
.rraeM '!11raTem1 K KHHre BopHa JlJill 3HaKoMcrea c 11;era­
JI1JMH; 3ll.eCb Mb! orpa·HHlll!MCll Jlllillb KpaTKOH 01.{eHKOli 06-
'w.eii c11rya!.lllll (ccbl.1KH Ha Bopna 6yAyT 06os11a11ar1>csi 
GyKBOfr B). 

EcJII! Mb! llMeeM TO.llbrto o(Jny nepe,11e1my10 (N =I), TO 
llMeeTCll TOJlhKO Otl;ltH nepBbll't HHTerpa.~. KOTOphlir liy.11eT 
Henocpell.crseHHo onpe!!.eJillfh 3Hepr1110, nocKOAhKY 

2N - l = 1. (IX. 2) 
Upu yc11oeuu ycrou11ueocru !!.BlllKe1111e HMeeT nepHO!l.H'le· 
CKl!il xapaKTep, '!TO !l03BOJISleT BBeCTll yrnoey10 nepeMeH­
HYIO w, nepHOJl.H'leCKHMI! ljlyHKUl!llMH KOTOpofr HBJIHIOTCll H 
:c, II p ( c nepHO!{OM 211) : . 

w= vt+w0• (IX. 3) 
Ilp11pocT w 3a OJlHH nep110A paaeH emnrnue. 

1) M. Ii op H, Jle•olHH no aTOMttoA Me.<aHttKe, TOM l, XapbKOB -
KHeB, 1934, crp. 256, - flpUAI. ped, lfaa.2. :\1.: YPCC. 2005. 



16S f.,aoa IX 

Coorsercrsy101UHll HMIJYJibC ecT? nepeMeHHlrn 4ellcTBH11 

J = ~ p dx, (IX. 4) 

B311Ta11 aa IlOJIHb!ll nep11011. 3Heprn11 33BHCllT TO.llbKO OT /, 

T. e. 
E=E(J). 

:VpaBHeHHe Jl,llH)!(eHHll JJ,aeT 

dw iJE 
liT=V= o/• 

(IX. 5) 

(IX. 6) 

r)l.e v - KJ1aCCH'lecKa11 'lllC!OTa. nepeMeHllall ,n.el\CTBHll I 
6b1Jla Bb16pa11a Jl..11! KBaHTOBaHl!ll, II CTapall KBaHTOBa;i Me· 
xamrna 11cno11baoBaJJa npeJJ,noJJolKeHHe, '!TO 

J = nh, (IX. 7) 

(me n - UeJJoe 'IHCJIO) c KBBHTOBOii '!BCTOTOH 

t.E aE 
vq=/1=7J• r. e. M=h. (IX. 8) 

CXO,'l.CTBO ypaBHeHHii (IX.6) I! (IX.8) COCTaB!l.~O OCHOBy 
6opOBCKOro npuHL!Ufla COOTBeTCTBUR. c 'Jlpyroii CTOpOHbl, 
6bl•10 Jl.OKa3a!lO, '!TO ,1io6oe Me.~JleHHOe !13Mel!el!fle KBKOro­
Hli6yn:h napaMerpa a <jlopMy.ne atteprnu ocraBHJJo obi J 
(H, cJJeJJ,osareJJhHO, n) 6e3 11aMeHeHHS!. 9ro npu1t4un aoua-
6aru'lec1wii. UHeapuaHTltOCTU ( 6., fJI. JI, §§ 1-12). KOTO· 
pblii 11p11Me11llercsi ilo rex nop, noica 'iacrora 11e cra11e1 
pae1toii. Hy./110. 

9rn q>opMyJJbl MOlKHO nerKo pacnpocrpaHHTb Ha CJJyqall 
CTa6!!;1bl!OI\ CHCTeMb! c paaileAu.MIJUIU nepeMeHHbl,\IU I), 

') M. Bop H, rJJ. II, 1m. 14-17. C.oe.1tyeT "'"'" B sn;iy, Qro BopH 
no .. 'Ib3yeTC1t llPYfHMR o!'l03H3lleHftHMH~ a MMeHHO CJleJJ.ylOWJlMH: 

XnpnKr(!:pn· 

I Eopa I 3AA~Cb CTJ.l:)CS 

-
4acroTa "• "• nep1m11. "'k '• Uenoe qJ1cJto Tk mk 

I 
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3TO KaK pa3 TOT CJiyt1afi, KOr.!l,a He3aBHCf!Mble nepeMeHHble 
Xt. ••• ' Xk MOlKHO Bb16parb raK, l!TO BCHK8ll napa Xk, Pk 

IJOl\lJHHlleTCll OT.!l,eJibHOMy ypaBHeHHIO l\BHlKeHHll H o6Jia­
l\aer nepHOl\HlJHOCTblO c qacrorofi "" ( nepHOJl Tk =I /v0). 
Mb1 HMeeM, KaK H paHbl!le, ypaBHeHHll (IX. 3), (IX. 4), 
(IX. 6) H (IX. 7) (KalKJ{Oe 6epercll c HHl\eKCOM k). a 06!1\all 
3HeprHll 33.!l,aercll BMeCTO ypasHeHHll (IX. 5) BblpalKeHHeM 

(IX. 9) 

co11eplKall\HM TOJlbKO nepeMeHHhle 11eiicrBHH !. TaKyJO 
ycTOHlJllBYJO CHCTeMy Ha3blB8IOT MH020nepuoau~ecKou. EcJIH 
Mbl pa·CCMarpHB8eM HeKoropylO BeJIHlJlfHY, HBJilllOW.YIOCH 
cPYHKU:HeH nepeMeHHblX x,, Ph. TO ee MOlKHO n peacraBHTb 
KaK cPYHKU:HIO yrnoBblX nepeMeHHblX w •. T. e. B BHJ{e 

F(W1, W2, · · ., WN). 

0Ha tt:-.1eer nepHOI\, paBHhlii I or11ocHre.%HO KalK,cioii 113 
nepeMeHHblX wk. CaMH 3TH nepeMeH!lbie ecTb JIHHeHHbie 
cjJyHKUHH npeMeHH [ypasHeHHe (IX. 3)], a cjJyHKUHIO F MO>K· 
HO pa3JIOlKl!Tb in.:'paTHble Jllll\bl <t>ypi,e llHl\a · 

p = ~ Ce2nl (m"') = l; CeZnlt (mv)+2nl cmw,l, (IX. JO) 
mm mm 

me m npel\CTaBJilleT co6ofi PHI\ ueJiblX lJHce.1 mi. m2, ••• 

. . . • mN. a (mw) HJIH (mv) - CK8JIHpHble npOH3BetteHHH 

(mw) =] mkwk, (mv) =] (mkvk). 
k k 

CHCTeMa OTHOCHTCH K He811lpO:HCiJeHHbtM, ec.~H lie Bbl· 
noAllRBTCJI COOTHouie11ue 

(mv)=O, (IX. II) 

r.ue m - ueJib1e 4HcJia; B nporHBHOM cJiyqae ona H83bl· 
Haercll Bbtpo:11CaeHHou. B TaKoM c.nyt1ae t1HCJI0 tteaaBHCH· 
MblX yrJIOBbJX nepeMeHHblX yMeHbl!laercl!. Ec.m y Hae 
HMeercll n ypasHeHHii (IX. 11), ro l!HCJIO ueaaBHCHMblX '!a­
CTOT paBHO N-n. CucreMa noJIHOCTblO Bb1polK11aeTcll, KO· 
r11a ocraerCH TOJibKO Ol\Ha yrJioBall nepeMeHHall H Ol\Ha 
qacrora '" TaKHM c.ny•iaeM, uanpHMep, l!BJillerca cJ1yt1aii 
3JIJIHncos KenJiepa HJIH qrnryp JiuccaJKy. 
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Y c.1ostte HeBb1polKAeHHOCTH (IX. 11) npe.u.cTaBJJHeT co· 
6oii cHJJbHoe orpaHH'lem1e. 0Ho oaHaqaeT, qro see qacTOThl 
HeCOH3MepHMbl II AJlll HHX He cymecrsyer HyJJeBOH KOM6H­
H3Ullll. c npyroff CTOpOHbl, MOJKHO HaHTll T2KHe K8ll3Une­
puo8bt 't"q nyaHKape, KOTOpble YAOBJJeTBopSllOT COOTHOWe­
HHSIM 

'tq=m1T1+e1=m2T2+e2 ... =mN't'N+eN, (IX.12) 

rne norpewHOCTH e,, e2, ••• , eN CKOJJb yro~Ho MaJJbl. EcJJH 
6b1 see e 6blJJH paBHbl HYJJIO nptt onpeAeJJeHHOM Bbl6ope mk, 
TO nepl!OA 'I" 6b!JJ 6b!, AeiiCTBl!TeJ!bHO, o6W.HM II CHCTe~ta 
6b1 IlOJ!HOCTblO Bblp0Al!,13Cb, TaK KaK ypaBHeHHe (IX.12) 
MOlKHO 6w.10 6w HanHC3Tb B BHAe 

(IX. 13) 

'!TO .u.aer (N - l) paUl!OH3JlbHblX CDOTHOWeHllH MelK.!ly Ha­
Q3JlbHb!MH nepHO,!laMI! 'Ilk. 

B CTapoii KB3HTOBOH MexaHHKe nepeMeHHble ,!lelicTBHSI /, 
coorseTCTBYIOll.(He yrnoswM nepeMeHHblM w, KBaHToBaJJHCb 
COfJl3CHO ypaBHeHHIO (IX. 7). nepeMeHHble I 6blJJll aoua6a­
TUlieCKUMU UHBapuaHTllMU np11 JJI060M MeAJJeHHOM 113MeHe­
HllH JII06oro napaMeTpa B ::ITl!X ypaBHeHHHX; noKa He8bl­
pO:HCOeHHUCTb coxpaH!leTCJI, H MeJK.LtY '13CTOT3MK, Me,LtJJeHHO 
MeHSUOW.HMll-CSI npu 113MeHeHHll napaMeTpOB, He co6JJIO,!l3CT­
CH COOTHOWeHHe (IX.I I). 3TO ycJJOBHe HeBb!pO)K,!leHHOCTH 
HaJiaraer croJJb cH.1bHOe orpaHtttreHHe, '!TO aeJJaer UHBa­
puanrnocrb o<teHb pe8KUM c11y1taeM. 

nptttmHa TOfO, '!TO BblpOlK,J,eHHe MOlKeT Bbl3b!B3Tb 33-
TPYAHeHHH, 3acJJy)!<11BaeT rmaTeJJbHoro aHaJJH3a. 3rn 6yAet 
cAeJJaHo e cJ1eAy10ll.(HX pa3,lleJJax. Tenepb lKe Mb! o6'bHC­
HllM, KaKHe TPY.llHOCTH B03Hl!KHYT B TOM CJJylJae, KOfll.3 
nepeMeHHwe paaAeJI1110Tc11 He cTporo. HaMeHeHue KaKoro­
Hu6y.llb napaMerpa cucreMbI MOJKeT Hapywl!Tb pa3AeJJeime 
II, CJJeAOBaTeJibHO, Bbl3B3Tb TPYAHOCT!! '8 TOQKax BblpOJK­
AeHHH. 

MolKeT, OAHaKo, npOH3oiiru TaK, '!To 113MeHeH11e KaKoro­
HH6yab napaMeTpa He ycTaHOBllT HllK3KOii B3811MOCBSl3H 
MClKAY pa3AeJieHHblMll nepeMeHHblMH, coxpaHHB no.1Hyl0 
He3aBHCHMOCTb HX ypasHeHHii. EcJIH 6bl 3'1'0 npOH30WJJO, TO 
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cJiy'lallHoe Bb4JOJKJJ,e1rne 60J11>llle He ldorno Obi 61>n1> npe· 
!IJITCTBlleM. 

Bo3BpawaHCb K HalllHM ypa1rnett11llM c paa,n.e.1eHllblMll 
nepeMeHHblMll, Mb! OTMe'!aeld, '!TO Cl!CTeMa !!Meer 
(2N - I) Httrerpa,1os, T. e. N nepeMemn:.1x Aelicrami. I A 

(Koropble onpe.n;e.11110r !IHepnuo) M N - l pa:rnocreli <jla3 
( W;o-ww). 

Omi HBJJHJOtcH nocroHHHblM11, paccMorpeHHblMM a 
pasJJ,. l. Bonpoc o 3Ha'!eH1rn KaiKD.oro 113 1111x l! OTJle,1i,110· 
crn 11 11x noae)le111111 B 06we111 paccMarp11aae1c11 1111lKe. 

4. HEPA3.D,EJIHMblE TIEPEMEHHb!E. 
METOll, fAMMJihTOHA-HKOBH 

B TOM C'.JJy'lae, KorJJ,a nepeMen111:.1e 11e.1b3ll pa3AeJJHtb, 
aa)latta sna'l1UeJ1bHO yCJio.lKnl!eTcH. Molima nonhlraTbcH 
aaATll aeKoropoe lflopMaJJbHoe pellle1111e, OCHOBaaaoe 11a 
ypaBlleHIUIX faMl!JlbTOlla - 51Ko6!1, !I.IHI, np11 lKeJJaHl!ll 
6b!Tb 6oJiee npaKTH'IHhlMll, np!16erllyn. K am1poKC11Ma1urn. 

Mhl orpaHl!'lllM Hamy p;11cKycc11to CJ1Y'1aeM ycrouttue1>1x 
CUCTeM, Korp;a '!aCTlll\a Ile MOlKeT ylir!I B 6ecKotte'!HOCTb. 

YpaBHeHl!ll faMllJibTOHa - .s!Ko6tt 11oaso.~l!!OT HalirH yr· 
J!OBb!e nepeMeHHble w, II COOTBeTCTBY!OU{lle uepeMeHHb!e 
;ieAcTa11a I•· Koropwe lflopMaJJbHo ynoa.~ernop!IJOT ypaaHe· 
HllllM, O'leHb llOXOlKl!M Ha ypaBHeHHJI npe.:\hlll.Yl.Uero pa3· 
AftJJ8. 3T!I nepeMeHllble '13CTO 1133b!B8KlTCH riepeMelll!blMll 
.lJ,eJIOHe, XapaKTepnoii <1eptoil ::noro MeToJla !IBJtilerc11 ro, 
'!TO OH BKJJIQ'!aer «KOHTaKTHOe npeo6pa30B8•Htte> BMeCTO 
UQ<te'!Horo npeo6paaosaHm1». TeopeMa flya11Kape, cit>op· 
My1111poaaHHa11 B paaA. 2, 11rpae1· oco6yto poJJb np11 pac· 
cMorpel!lm Tpy11.nocreil 3TOii o6l.Uell Teop11tt. Knaccw1e­
CK11M Merop;oM faMHJ!bToHa - SIKo6H no,1b3y.ercll 6opH 
(6., §§ 5-8, 15), a aHaJJH3 noKa3h!Baer, '!TO sarpyAHemrn 
aosHMKa!OT ecerJJ.a, KOrJla Bb!l10JJH11erc11 yc.10Btte Bb!po1K;i,e­
HH!I (IX. I I) . .9ro oa11a11aer, •no onpeoe.11e11.ue nepeMellflblX 
w ll I MOJ/CeT cy111ecT6eHHO 1!3MeH!1TbC!I B TO'!Kax BblPO*• 
)l.eHHSI. 

TaKoe orpaHH'!eHHe JJerKo OTfipacb!BaJiocb B aa.n;a11e c 
pa3)l.€JJl!Mb1Mll nepeMeHHblMH, llOCKQ,1bKY MelKJiy pa3,1H'l· 
Hb!MH nepeMeHHb!MH 11e Ob!JJO B3al!MOCBl!311. Ho Hallo npH• 
3ll3Tb, 'ITO ra11.0Jl: Tllll B381!MOCBll3H ace )!{€ ll 061.UeM 
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cymecrsyer ll 4TO CJ1y•iaiiHoe BblpDlKAeHHe .!l.OJDKHO Bbl3b!-
BaTb 3aTpy.uHeH!rn. ' 

Bo BCllKOM cJJy'-!ae, MeTO.!I. raMH.1bTOHa - 5lK06ll HllKO• 
r11.a He AaBaJ! nyTeii peweHHll npaKTH'-!eCKHX aa/l,aY. OH 
O'!eHb noJieaeH AMI o6mllx reopeM ll 113HIUHblX paccylK11e· 
Hl!li:, HO He JlJHI <!iaKTll'li!CKOro pewemrn. 

5. nOCJlE.!l,OBATEnbHblE nPH5JUl)l(EHH)I 

EAHHCTBeH•HyJO B03MOlKllOCTb, llMeIOlll.y!OCH B HalUeM 
pa·cnopHlKeHHI! .n:m1 pewe1rnll TOA H.~11 1rnoli: onpe11.e.qeHHOli: 
3a11.aq11, co311.aer Meroo nocAeiloea1e.1tbliotX npu6.11u01Ce1tuil. 
(B., §§ 18, 34-35 11 40-44). B &TOM CJ1yqae HaAo Ha· 
'IHH3Tb CO cny•rn11 BblpO:IKAeHHl'I (B., § 18). npeJJ.l10J10lKllM, 
l!TQ y nae HMeeTCll H€B03MymeHHall CHCTeMa c <11!eprneir, 
aa11.aHHoii raMllJlhTOHllaHOM Ho. H cJlaooe 11osMymeHHe 'A.H1 
(/. Ma.1all se.111l!11Ha). r. e. 

H=Ho+AH1• (IX. 14) 
npeAUOJlaraercl!, l!TO aa11.alla YlKe peUleHa ll.JlH HeS03· 

MyW.eHHOro raMHJlbT01rna11a Ho ll l!TO 3To peweHHe MolKeT 
6b1Tb qacrttll'Ho BblpoJK.QeHHblM. He6on&worq B03MymeHHll 
Ob!Baer ,il,OCTaTOl!HO Jl.1!!1 Toro, l!TOObl CH!!Tb 8blpO:IKACHHe. 
Hanp!lMep, rncreMa, 6y.'l.yllM aHal!ane BblpO:IK.lleHHoli n pa3, 
3aBl1CHT TOJlbKO OT (N - n) yrnosblX nepeMeHHblX (CM. 
paa)l.. 3, ypaaHeHHe IX. 11) 11 HMeer MHoro 11.elicTBHTeJibHblX 
tiaCTOT, HeCMOTp!! Ha TO l!TO B n cnyllallx tJl!CTOTbl paB'Hbl 
HYJllO. Kor)l.a sblpDlK.D.eH11e ycrpaHeHo, (N - n) Hal!a.1bHblX 
tiacTOT ll3MeHlleTCll nponopUHOHaJJbHO A, B TO BpeM11 KaK n 
.o:onomrnTeJJbHblX l!BCTOT np1106pera!OT l!e60JJblllHe, HO OT· 
JlH'lHble or Hy.~H saaqemrn nop!!.!l.Ka 'A.. 

BcHKall B03My1Ila10W.a11 <lJyl!KuHH H, .!1.0JJJKHa asa11Mo· 
JJ.eiicrsollaT& c n ab!p0:1K,!leHHhIM11 creneHHMI! cso6oJU>1 no· 
pa3HOMy, fl OTCIO):(a BblTeKaeT pas.~HqHblii Bb!6op )l,Jll! 3T!!X 

J!OTIOJlHHTeJJbHblX w II J nepeMellHbIX. 0TCIO,!\a Henocpe11-
CTBeHHO BHAHO, K3K TOttKa 8blp0:11CaenuH CTa•HOBllTCll TO'!KOJ!' 
B03MO:JICHblX: BHeaanliblX U3Meneliull e onpeile11e1tuu yZAOBblx 
nepeMelilibtX U nepeMeH/iblX oet1CT8Ufl. 

PaccMorpllM HeKoropyIO HeSNp0:1K,!le1rny10 cHcreMy, xa­
paKrej)l!3yeMylO fleKOTOpblM BOSMymeHl!eM t..H I H COOTl!eT­
CTB)'!OWHMH HepeMeHHblMI! w, !. YMeHblllHM )1.3.llee '/.. AO 
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11y.rrn H C03l!aAHM Bb1polKJ.1eHHe. HaKOHeg, BSeAeM eme 
OAHO B03My1UeHHe A,'Hl' KOTOpoe npHBO;'.\HT K .n:pyroMy Bbl· 

6opy yrnoBb!X nepeMeHHhlX w' ll nepeMeHHhlX Aeflcrallff !'. 
fiepBoHa'l:aJJbllb!e nepe111e1111ble l 6wmi a.u:11a6aT11'leCKHMll 
l!HBBpHaHTaMH npll Me.11.JJeHHOM H3MeueHHH A.: npll A.=0 y 
HllC a11eaa1rno 1!3M€HlUOTCll Be.i11!'1l!Hbl /, a HOBb!e nepeMeH· 
Hhle !' CTBHOBl!TCl! aJma6aTH'leCKllMH lll1Bap11aHra~rn MeA· 
JleHHOrO ll3M€HeHHS! "A'. 

Xopowo H3BecrHb!M np11MepoM a aroMKoi! reop1rn HB· 
Jrnetcll 8TOM, B03MV!U€HHb!il BHB'lBJle MBr!U!THblM IlOJleM 
(s<IJ<jleKT 3eeMa1rn, B., § 34), a sareM 9JJeKTJHlllecKl!M no· 
JJeM (s<jJ<jieKr Illrap1<a, B .. § 35j. 

,ll,JJH 6oJJbllleH onpe)J,eJiet!t!OCTH B03bMeM CHCTeMy c 
ABYM!I crenel!!!Mll CB060)l,bt, KOTOpble B c.iyi.tae HeB03My· 
meHHOli: 3a}l3'lH 06.11a,11a!OT 0)1,HOH H TOil JKe l!BCTOTOli' Vo. 
310 MOlKeT 6blTb 3JIJ!llTIC l(en.1epa, )l,Jll! KOTOporo r ll 6 
l!Me!OT Oil.HY ll ry >Ke qacrory vo. Tor }Ke caMb!li: s.11mmc 
MOJKKo H3o6 pa3ttTb a KoopAH!larax x, JI, l!Meronrnx ry lKe 
caMylO 'IBCTOTy Vo. nepaoe B03MyW:elme f..H ! MOlKeT pa3· 
a:em!Tb r II 6, cOC6W.aH HM 11acrOTbl Vr ll Ve, HeHBMl!OfO 
o·M11'1aiouu1ecH or vo; pa3Hocri, v,-v9 npe;i:craaJJHer co6ofi 
'lacrory, KOTopall pall'lla HyJIIO B cJiy<Iae BblpO}K)leHHSI, 11 
CTal!OBHTC!i HeI<OTopoH MaJ!oli: BeJll!'llll!OH nopH,llKa A npl! 
HaJJ!l'IHH aoaMyw.euHH. BrophlM B03MyW.ettneM ),' H' MOlKeT 
Oh!Tb no.1e, paamPrno ll,eiicny10mee B HanpaaJiemrnx x a y 
;i co3JJ,aromee qacTOTbl v., H Vy. B o6onx c.1y<Jal!x nepeMeK· 
l!~Ie peiiCTBllH IlpOCTO OTb!CI<BTb, npll npeo6pa30BaHlll! 

l.H, - A,' H; cyw.ecrsy10r 

nenpepb!BHOCTb '!aCTOT v,, Ve-+ 'l!o ~ 'V _.., Vy I! 

pa3pb1B nepeMe!!HblX ~eACTBHll J,, Je *Jg• J y• (IX. 15) 

<l>opMyJlhl (IX. 6) A•lll <raCTOT BcerAa octaioTCSI cnpa· 
BeJl.JIHBblMH, RecMorpll HB pa3pblBHOCTb nepeMeHHblX /; 

i!H0 +, iJH, +, oH1 
v, = i!J, '· iJJ r =Vo ,.. OJ;; 

+ ' i!H, Vs= Vo ,.. i!Je ; 

" I iJH; ' I OH; 
v,.=v0+A iilx; Vy=V0;-I.. 'liT;' (IX. 16) 
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Mb! B3RJJH ynpow.eHHY!O sa.11.a'ly .11.JIR ,roro, 'ITOClb! RCHee 
llOKa3aTb, B '!eM COCTOHT CYTb .11.eJJa. npoHSBe.11.eM 0606W.e· 
HHe H npe.11.no110JKHM ablpOll<.!lem1e Tlrna 

r.11.e m1>ff H m2>0 cyrh ue11ble '!Hc11a; orcro.11.a 

"t1 = ffl1"t' ff "t~ = fflz"t, 
T. e. 

1 1 1 
't=-==--=--. 

" m1v1 m2v2 

(IX. 17) 

l1nrerpaJJ .11.eiicTBHR J np11 BblpOlK.11.eHHH CBll3aH c HHTerpa· 
JJaMH /1, /2 .11.0 BblpOJK.!leHirn COOTHOWeHHeM 

(IX. 18) 

KOTopoe roaopHT 0 paspblBHOCTH J. 

6. nPHBJil1)KEHIHI B CJIY4AE HEBbIPO)K)'lEHHhtx CHCTEM 

PaccMoTpeHH3ll .Sb!We 3a.Qa•1a lflaKTH'!eCKH HOCHT 06· 
W.Hii xapaKrep. l(or.11.a Mb! na'IHHaeM c HeKoropoii Heawpo­
JK.Qemwii cHcTeMbl H H3Mem1eM, nycrb .Qall<e o'!eHb Me.11.11eH• 
HO, KaKoii-•1m6y.11.h napaMerp, ro Mhl cpasy JKe npoxo.QMM 
'1epe3 MHOJKeCTBO BblpOlK.QeHHblX curyauttii. He6btpoJ1CiJeH­
HOCTb rpe6yer p11.11.a HeCOH3MepHMblX '13CTOT. l(aK Mb! yll<e 
OTMe'!aJJH B pas.11.. 3, a.11.tta6aTil'leCKaH HHBapttaHTHOCTb ne• 
peMeHHblX .11.eiiCTBH!I B03MOJKH3 TOJlbKO ror.n;a, Kor.11.a Ha-
6JJI0.!1.3eTCll HeBblpOlK.QeHHOCTb HJJll coxpaH!leTCR pas.11eJJe• 
HHe rrepeMeHHhIX, npe.11.orapaw;a10W.ee BCRKYJO B3311MOCBR3& 
MelK.11.Y pa3JJll'IHhIMH rpynnaMH nepeMeHHblX. B o6meM CJJY• 
'lae Mhl He MOlKeM npe.11.noJJaraTb noJJHOro pas.QeJJeHHR, a 
MaJJefiwee B03Myw;eutte YHH'ITOJKaer BblpOlK,lleHHOCT&, !10• 
.sroMy 6e3Ha.QeJKHO !lb!TaT&CR onpe.11.eJJRT& yrnosble nepe· 
MeHHhle H nepeMeHHble .11eiicTBH!I. 11x MOJKHO MeHRTh B 
KaJK.11.oii TO'!Ke BblpOlK.11.eHHR, a T3KHe TO'IKH JJelKBT 6ecKO< 
He'IHO 6JJtt3KO .11.pyr K Apyry. 06 sroii cyw.ecreeHnofl TPYA· 
HOCTll JJerKO COCTaBllTb npe,llcTaBJJeHHe Ha OCHOBe 06tUeii 
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AllCKycc1rn, ttaopocattHoii EopttoM (B., § 41 ). ITycTb y aac 
!!MeeTcH raM!!JlbTOHl!aH Bl!J.la 

H=H0 +1Jf1+1.2H 2 ... , (IX.19) 

rite A. - MaJiaH BMH'!l!Ha, H0 ecrb rresosMyll!eHHbli! ra• 
MHJibTOH!!aH, a Hi. H2, ..• cyrh so3Mylllal01Ulle $~HKUM!I. 
llmi peweHHH sseJI.e:ll lj>yHKUllIO rrpeo6pasosaHl!H 

S = S0 + i.S1 + i 2s2 .. • • (IX. 20) 

s Koropoii rrocJJe;:i;osaTeJ1bHbie i1JieH1>1 Si. Sa l!Meior, KaK 
OK83bl8aeTCll (B .. crp. 290)' 06iuy10 lj;lopMy 

S = ~ _l_ ~ e2"1 (mw) (6el l!OCto•HHoro •IJieHa), 
• kl 27'1 ( mv0) 

(IX. 21) 

•• 
B Koropoi1 (mvo) 11 (mw) eCTb cKa11HpHhle opo1naeAeH11H, 
onpeJ1e,1HeMble H3 ypas11eHMll (IX.JO), s ro spe11rn KaK KO· 
a<j><j.J11u11et1Tb! Am llhl'!llCJllUOTCll 1!3 B03My1Ua10w;11x !jiy'!IKUl!i\: 
Hi. H3, •••• Ecm1 c11creMa BHa'!aJJe He sblpOlK.ileHa, ro 
3HaMeHare.1h (mv0) Ile MO°lKer TO:lKJJ.ecrseHHO paBHllTbC51 
HyJ110 H, KaK npe.anoJiaraer BopH, pmMoJKeHHe cxoaHrcll. 
3ror CJJyqafl He CTOJ!b npocr, !lOCKOJlbKY MHOrHe 3HaMeHa­
TeJill Moryr npll6JIH}K!ITbCJI K Hymo CKOJ!b yro11Ho 6.nll3KD 
( H.'!H, CKopee, CKOJ!b 11'.e yro.n.110) • 

.9n1 Kpai!He MaJible 3f!aMeHaremt cnoco6ttbl c,l(e.~aTb 
cyMMY pacXO.!l.S!!Ueiicll; !13.ll.O .no6aBllTb, l!TO MaJieiiwee B03-
My!.!fem1e Mo:lKet cJJ;e.1ar& HeKoropwe npo11aBeneumi (mv) 
(j>aKTH4ecKH paeub!MI! HYJJJO, a cyMMY Sn - 6ecK011ettttoil. 
Bo3MyLUel!Hhle nepeMeHHble )l.eiicrnm1 J onpei1eJJJ110TCJ1 lfJJe­
HaM11 <jlyHKUHll s H TeM CllMb!M MOryr 06J1a,:laTb HeKOTO· 
pb!MI! oco6eHHOCTHMH I! pa3pb!BHOCT!!MI!. 4acTOTbl a B :HOM 
c.1yqae ttenpepblBHhl. .9ra c11Tyaum1 noMO}l(et f!aM noIHHh 
TOl!HblH CMb!CJI Be;1HKOH reopeMb! nyamrnpe. . 

Bhlwe npe.ll.noJJara.11oci., '!TO llb!pOlK.ll.eH11e HJJH Hesb!pO· 
lK.ll.eHf!e Henocpe11crseaHo 011peJ1.eJIJ1ercJ1 npHpO.ll.OH raMHJlh­
TOf!l!aHa. HanoMl!Hll!, '!TO nafl.aAbHaI.e gcAollU!l ABHlKeHHll 
raKJKe Hrpaior pewa10U<y10 pOJib. Hanp11Mep, 'lacrora qm­
i3H'lec1mro MallTHHKa ecTb tj:iymnmsi aMllJJllTYAhl; ec1rn y 
H!IC l!MeeTC!l MaSITllHK, KOJie6morn.11iicH TIO.!l_ ;i.ell.cTBlleM He· 
mrneiiHb!X B03BpaUJ;a!OU<HX CHJI, paa,m'IHblX B itanpaBJJe· 
H!U!X x H y, TO, KaK .'lefKO y6e)l.llTbCll, qacTOTbl Vx H Vy 
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MOlKHO c11e,1aTb C01!3MepHMblMI! l!.11! HeC01!3MepHMblMI! ny­
TeM o'leHh He60J1hllloro H3MeHemui' Ha'!a.1bHblx ycJ1oa1!ii. 
CJieJJ,oaareJibHO, tta'!a.1bHb1e yc,10a1rn raKlKe onpe11emnor 
Bblpol!\,il,e!rne. 3101 MOMeHT !!Meer 3Ha'le1me 11.rrn JtaJibHeli· 
mei'.f JlHCKyccmi •. 

. 7. E!UE PA3 0 BE.Tll1KOYI TEOPEME DYAHKAPE 

HaM celi'lac npe;i:cTOHT aepHyTbcl! K aeJlHKOli reopeMe 
Tiya11Kape, Ha KOTopy!O Mb! CCblJJaJillCb B pa3Jl. 2 fie3 Till.a· 
TeJlbHOro allaJ1113a ee CMblCJla I! 3t!a'!eHIH!, BalKHOCTb 3TOH 
reopeMbJ xopowo noHHMalOT acrpoHOMbl, a MaTeMarttK!! H 
<jll!3HKfl '!aero He 06pama10T Ha Hee JlOJJ.iKHOro BHllMaH!rn. 
IlpHMeHeHHe ee 3aBO,il,HT 04em, 1taJ1eKO H pa3pywaer MHO· 
rne H,il,eH B KJI3CCH'!eCKOH Mexamrne. Pa3'bl'ICHl!M CHa'!aJia 
TO'IJIYIO ;jlopMyJiilpOBKY nyaHKape. OH. paccMaTpHsaer He· 
KYIQ MeXaHH'leCKY!O CMCTeMy, UO,il.'lHHJllOlll.Y!OC;f K3HOIJHqe. 
CIO!M ypa1meHHllM 

ax1 iJF iJy 1 iJF 
(ft= i!yi ll lit=- i!x

1
' (JX.22) 

rtle xi • ... , x;, ... , XN cyTh nepeMellHbJe~ y 1, ••• , y;, .. 
• • . , Y.v - cooraeTcreyio11ufe HMnyJJbCbl, a F (x;, y;) - r.OJI· 
Hal! suepr11l! CHCTCMb!. nyaHKape paccMaTp1rnaJI oco6yID 
aaJ{aqy, sa,11.a'ly rpex TeJt B He6eCHoii MexaHHKe, H npen.110· 
Jiara,1, '!TO sHeprnio F MO.iKHo paaJIO.iKHTh B creneuHoii pst'l 
no HeKoTopoMy napaMerpy µ 

(IX. 23) 

3ro nmnqHbli'! cJiy•1aii B03MyllleH!rn, a µ, BXOAl'IU(ee a ypaB· 
HeHne (IX. 23), cooraercTBycr i. B ttarneM ape.n.hlJlYWJ.~M 
ypaBHeHllH (lX.19), nocKO,%KY 11 H, 11 F cyTb no.~Ha!l 
3Heprnll. y nya1rnape T0'1f,KO Bbl6op nepeMeHHb!X X1, Yi 
npOH3BOll.HTCll Hllaqe, 

B c.nyqae llCBOSMYIUeHHoii aaAaq11 npeJJ.HOJJaraeTc!l, 'lTO 
Fo saBHCHT OT N nepeMeHHblx xi, HO He sasHcllT OT nepe· 
MeHHblX y1. Bo3Mylll.a!OIUHe ljJyttKUHH Fi. F2, ••• saB11caT 
ll OT X;, H OT y;. I( TOMY lKe 3a)(aqa 8 ueJIOM l'IBJ!lleTCll 
MHOronepl!OAl!lleCKOH ( c.ryeJJ,OBaTeJibHO, ycroil1l!!BOH). H l!ll<e 

flOKa3aHO, HOl!eMy 3TO raK ll ecn, I! ;I,eilcTBHTeJlb!IOCTJl. 
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MexaHH'leCKHe ypastteHHll (IX.22) Jl,aior 11 cJiyqae He· 
soa:11yw.eHHO.li sa.na•rn 

x 1 = x 10 (rIOCTOl1HHhte) 11 Yi= - ~/' t + y,0, (IX. 24) 
vXj 

a HaqaJibHhie KoopmrnaTbl cm:reMbl (OyaHKape, \oc. cit., 
crp. 22-32) eCTb MHOronepHOJl,H'leCKl!e ljlyHKlllll! nepeMeH· 
HblX y;. CJieA0BaTeJI1>Ho, rrepeMeH!fble y; (1u.rnyJI1>CHble ne· 
peMeHHbie) ttrpa10r raKyio JKe poni,, KaK paHee paccMaT· 
p1rna1:n1111ecH yrnosble rrepeMeHHble w;, a nepeMeHHble X1 
3aMCHl!lOT nepeMeHHble Jl.CHCTBllll. B KOHUe KOHUOB CHTya· 
Illlll nony'laeTCll TO'!HO aHaJ!OrH'IHOll npeJJ.blllYl.UeMy CJIY· 
'lalO, c npocrolf 3aMeHoi1 nepeMef!HbIX 11 HMny.11>cos, a rn­
Kal! 3aMeHa, KaK H3Becrno, liHKaK!IX nocJieJJ.CTBllH 38 CO· 
6ofl He BJieqer. 

Cqurast, 'ITO y; npeJ.1craBm1el' co6oii HeKoropy!O yrno­
BYJO nepeMeH,HY!O w,, Mb! BHJU!M, •iro 

(IX. 25) 

,l\aer COOTBCTCTBYIOWY!O qacrory. (B TpaKTOBKax EopHa II 
nya1!K2'pe MHOJKHT€JIH 2:t HCIIOJ!h3YIOTCH no-pa3llOMy, HO 
H 3TO Hl!KBKOH pOJill He 11rpaer B JJ.3HHOM CJiyqae,) 

9ro MHoronep110AH'leCKall c1-1creMa no oT!!Olllemuo K ne· 
peMe!ll!blM y1, tJTO aepHo fl no ornowettmo K aoaMyma1011llll\! 

'l,•1el!aM Fi. Fa. 
Hcxo;i:11 113 3Tl!X npe;i,noJimKeHHH, nyaHKape pa3bllC· 

1rner TO'IHblli cMb1e.1 caoeli reopeMbl. 
nycTh (jl eCTb anaJIHT!ltJeCKaH H OJJ,H03Ha•rnaH \jlyHKLU!!! 

x, y II µ, nepHO,IU!'l€CKal! OTHOCl!Tem.Ho nepeMeHHb!X II· 
CTpeJJ.ITO,ijOJKllM 1J.a,1ee, 'ITO 3Ta <jlyHKL(Hll fjl eCTb 2H3,1f!Tl!· 

qecKall " on;noattatJHall !jJyHKUl!H AJJll acex 3Ha.qeHl!li nepe· 
MeHHblX y npH He60JiblllHX 3Ha'leHHHX µ. H JJ.Jlll nepeMeH· 
HblX x, 33K;l!Ot!CHHhlX B onpeJJ.eJieHHOH 06.1acrH D. np11 ra· 
KHX ycJIOBHl!X <j:iyHKJJ.HIO rp MOlKHO pa3JIOlKHTb B p!!JJ. 

<p = <ro + µqi1 + µ2rp2 + . . . (IX. 26) 

c cPYHKUH!IM!f <po. <pi, Ql>. ••• '0,!1,H03llll'lHMMH OTHOCl!Te.1bHO 
X, y !I nep!!O,!l,H4eCKHMH OTHOC!!TeJlbHO y. 3a UCK/110tteHue.M 
l!eKOTOpblX oc06btX CAyt;ae8, YTBepm,i!,lleT Oya1rn:ape, K.D· 
ropbte 6yoyr paccMorpe11bt no30Hee, rax.a11 t/JyHK/1Ufl H.e 
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MOJ/ceT 6btrb UHTecpaAOM CUCTe.llbl ypaaHeHUU (IX. 22) 
TOAbK.O no1!Ha5I :JHepcuR F 06.,zaoaer TGKUMU C80UCTBGMU. 

2:ha TeopeMa ,Qe.1aeT He,'\eHCTBHTe.1bHOH CHCTeMy npH-
6.1H)l{eHHH, pa3pa6oTaHHYIO BopHOM, KOTOpbIH nLITaJicH 
11aiirn pa3.10lKe!IHe rnna (IX.26) ,'\JIR CBOHX nepeMeHHblX 
AeHCTBHll J B B03MY!l\e!IHOH npo6.1eMe nocpeACTBOM HC­
nOJib30BaHHH {jlyttKUHH npeo6pa3oeamrn S, pa3.1arae:.tof! 
raKHM me o6pa3oM. I1 S, 11 J He Moryr 6hITb attam1rnqe­
CKHM11 ¢YHKUHHMH c xopO!llHM IIOBe)l.eHHeM. 3TO O'lellb 
saxrnoe cJieACTBHe TeopeMbI TiyaHKape. 

Mb! He co611paeMCll [!OBTOpHTb 3)].eCb BO Bcex AeraJIHX 
,QOKa3aTe.%CTBO Tiya11Kape, [!OA'ICpK!leM Jll1lllb HeCKO/IbKO 
IJalKHblX MOMe!ITOB, nocKOJ!bKY OHH '!eTKO yKa3b!BalOr Ha 
TO, '!TO IJCe 33TPYl\lle!IHH HCXOl\HT 113 TO'leK 801poxoeHUfl, 
Kornph1e C03Aa10r rpyn:uocrn 11 B a•11a,1113e Bopua. 3ra cra­
pan reopeMa TiyaHKape noKa3bieaer, qro Bee noAo6Hhie 
3arpyAHe1111H 11ocHr ropa3JI.O 6oJiee cepbe3Hbii'l xapaKTep, 
qeM no npe11.craa.ii1.rncb, H qTo 011tt c03AalOr noqTII He­
npeoti;o.~l!Mhie nperrnrcTBllll. 

8. POJ!b YCJIOBHFI Bb!PO)K.UEHH51 B TEOPEM.E CTYAHKAPE 

PyKOBO;!.H!lleH HHTblO B aHaml3e TiyattKape Cll)'lKHT pac­
CMOTpeHHe noBe,'\e'!IHH ¢YHKUHH (jl B TOtfK3X BblpOlK;I.eHHH 
Ha K3lKJl.OH CTaJIHII annpOKCHM3!(HH. dTH TO'IKH onpeAe· 
Jll!IOTCH no ypae11eHmo (lX.25) ycJJOBHllMH 

(IX.27) 

r)\e tn; - !(C,%Ie tfl!C/13. 0yaHKape OT'l!e'laeT, 4TO 111002!1 
06.~aCTb X;, 11,alKe caMaH Ma.~eHbK8H, KaKy10 TOJlbKO MOlK­
Ho ce6e npeti;CTaBHTb, Bcer)l.a COl\eplKHT 6eCKOHe'IHOe MHO• 

XWCTBO TaKHX TO'leK COJI3\!CpH:110CT!l (IIllH Bb!pO>Ki\€HllH; 
Cl!., Hanpirnep, 0yaHKape, CTp. 239). 

Bo3My!llalO!llaH (jlyHKUirn F1 pa3.~aracTCH s KpaTHbre 
pll;I.bI <l>yphe (Tiya111<ape, crp. 236-238) Bl!ll.a 

(IX. 28) 

'!TO aHa11orn•1Ho 11ameMy ypasneHHIO (IX.JO). B 0Gmei1 
CJ1y•iae B03MymalO!l(aH ¢YHKUHH F, \IolKeT co.'lPplKaTb Be~ 
3HatfeHHH B,," Tor;i,a, KaK noKa3bIBaer J,01;a3are.1bcrno, 
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cpyHKflllfl <p tte ~-!OlKeT cymecrn0eath. Kona ll<'KoropuE> 1!3 

K03(jlqmuueHrnB B craHOBHTc11 pa!lHbl \11'1 Hy:no, pacc~w1 pc· 
lrne npOBO;\>lT HHa'le (f1yaaKape, CTp. 240-·243), ilOTO\!V 
qro B03HaKaer B03MOlKnocrh cei\ym1paoro B03~1yweH1rn. 

Llllll 3all:a'! onpe;1e.1eHHh!X KaTeropHfl BCe )Ke MOlKHO ,\OK3· 
aa1w BemmyfO reopeMy OyaHKape, HO .a.mi .1pyroiI ux ~pyrr· 
!lb! i10HB.1ll€TCH B03'AOJKHOCTb Hai!rn ue1rnropoe orpaf!'F(('.ll· 

Hoe <1Hc.10 xopowo ce6f! BeiJ.yl!J,HX rrepBb!X a1ncrpa,10B B 
:i.onomieHiie K 1rnrerpa.1y 3Hepnrn. 06 31·nx HCK.1!0'111 re.lb· 
llb!X c.1y~a11x roaopu.1 nyaHKape, 113,rnrall cso;o reope:-1~" 
3n1 llCK.1!0lJHTeJlhHble CJ!yllaf! rrpaKTl!Yec1rn COOTBeTCT!l)'lOT 

3aJlallaM, iwa Koropvrx MOlKHo pauemm, orpamii;ernro<: 
lJ!IC.10 nepeMeHHblX. 

Tm1H'1Hh!M npirnepoM c.1y>KHT 3al\a4a coxpaHeirnsi 06-
mero 1rnny.%ca HJIH MoMeHTa tt:.rny.~bca. 

B 3aMel!aTeJibHOH KH11re nyaHKape MO}!{HO o6Hapy>KHTb 
MHOiKecTBo .rtpyrnx nHrepecHblX 3a:.1eqa1rni1, rrpirneHH)clbIX 

He TOilbKO K He6ecuoii MexaHaKe, HO 11 K 06WJ1M Mexa1rnqe­
CKHM npo6.1eMaM. B rperheM TOMe (rn. 28-31) OyaHKape 
ttaxo;1.11r nepuoi:JuqecKue pew.euufl B1·opozo pooa, Koroph1e 
COOTBeTCTBY!OT ,:ipyroMy C:iyllaIO Bb!pOlKJ,eHH5!: O,'\Hll rpaeK­
TOpHH 06.rn,L{alOT ii<'KOTOpbl\I nepHO,!\O'A ,, TOf,ila KJK ;:ipy· 
rue TpaeKtopHH, O'!eHh 6m1aK11e K nepBMM, soo6me ~rnryr 
11 He 6b!Tb nepllO,'(HlJeCKHMH IWf! 06.rn.QaTb ropa3AO 00J1b• 
!UFIM nepHo.J,OM m;, KpamblM Ha4a.%HO'JY nepttoll:y 'I.'. Opa· 
Mep T3KUX yc.~O!lHl't MO)KHO YC\lOTpeTb B 3!lil_a1le Bb!pOJK,J,e· 
llHH, BbJpalKaeMoi! ypaBHeHHllMI! (JX.!7) H (IX.18). 

B 38KJJlOt1eH11e 3TllX ABYX pa3,:ie.10B Ha:i.o cKasarb, qTO 
(jlyH;i,aMel!Ta.~bl!hle caoiicraa, pacKpblTble OyaHKape 11 ero 
se.'!llKOH reopeMe, nopOlK,IlalOTCH ycJlOBf15!\IH BblpOlK;J.eHJil!, 

KOrna raMl!.%TOllli!HI ot'iyCJroBmIBaer B33HMOCB513b Me)!(!l,y 

pa3,1H'IHblMH pll,!l,!!MH uepeMeHHblX. 

9 YCJIOBl1fl BbJPO)KL[EHf15! 11 B03MO>KHOCTb 
R\XO)!()lEHHH <!>~'HKUHH nPEOfiP •\30BAHI !)l 

fAMIL'lbTOHA-ll K05{ l 

i\i\hl ceH11nc 0606m,1;.1 nDt-lhL'1\ll!.:le 2H'\1e1?a!-1Hst I'. ·1oxc-· 
' ' 

/K("\1, YTO E o6U~P\1 C,l\"~ae OYt:Hb TD\ ,1H J !J.Hl ,'.ltJ:4\(l ilr'Hll1 

MJJKHO no~ri:v'4\lTb C:I'P,· tP\'HKT1,1 ilO nP0:)6;JPJUD2.l!lln ra r,111. :1:-

1oa:,; ~,Hl\u6.: Ifot>.~:~1~l"l, 4.T 1J rt1i::10J fd"t11LH:«: 1)'lt: ·-· SiKJt1) 
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o4eHh xopowo no)J.xo;:un )J.JH! pa3,!\eJll!MblX nepeMeHHblX, 
HO o6wrno He npnro;l.eH, KOr;ia nepeMeHHble ne pa3ile• 
JlillOTCH, 

Ha'IHeM co c.1e)lyJOlllHX ¢1opMyJl, KOTOpble Moryr C'IJI• 

taTbCil KaK onpe,!\e.1em1e ljlyHKUl!H npeo6pasoaatt11i1 S 1), 
llXOJ'\!lllleli ll ypaaHeH!le (IX.20}: 

(IX. 29) 

Mhl, raKllM o6pa3oM, MoJKeM Ham1can., '!To 

qk qk qk 
{" !' • ~ 

S= J p,dqk= j p.q.dt= J ze ••• dt. ([X.30) 
q.. qk• qkO 

K1rnen111ecKall ::;ueprnll E"ll" 060311a'laercll a narneil 
KHnre qepe3 T. HttrerpaJJ 6eperc.11 no ecrecraennoli rpaeK­
rop1rn, llJJ.YLUeA OT HH'lHJlbHOA TO'IKll q,. B MOMeHT l=O ll:O 
KOHe'!HOli TQlJKl! qk B MOM0HT BpeMe!!H t. 3ror llHTerpaJI 
IlOJlHOCTh!O onpeJJ.eJlS!eTCll, KOrJla Mb! flaXO)J.l!M nom1y10 
3Heprmo E paccMarpuaaeMoli c11creMhl; 3H!l'il E H 3a)l.aaan 
nOJIOlKem1e Qh (I) B MOM€HT speMeHH t, Mb! 11al\.11eM ll no­
Tel!UHaJllll!YIO 3Hepnuo v (qh)' a pa3HOCTb £ - v !laeT 
E'"'"' 0Ha B csoro 011epe!l1> onpe.11e.rner cKopocrh s)l.o,1b 
rpaeKrop11H. 06mee apeMH, aeo6xo)l.HMoe 11m1 npoxoJKAe­
Hllll or q"° .110 q~, uer 11eo6xo)l.1:1MOCTH orrpe!lem!Tb or.n.eJib· 
Ho. Il,aJibHeiiurnfl irna.ij!I3 CM. s KHHre asropa o reH3opax. 

Mhl XOTl!M paccMOTpeTb ycrni'l41rnyIO C!ICTeMy, B KOTO· 
poli Hll OJI.Ha qacrHua He yxo,l\HT B 6ecKOHel!HOCTb; TaKall 
c11creMa 6y!leT Mnoroneptto)l.HtiecKoii 6e3 ceKyJJHpHoro 'IJJe­
Ha. TeM caMblM Mb! npeanoAaeaeM HeKoropoe MHoronep110-
111111ecKoe perneime, B KoropoM see sem11JHHbl (nanpHMep, 
E.,m} MOlKHO pa3JJOlKHTb ll KpllTHhle pH!lbl ll>yphe BH)l.a 
(IX. 10), T. e. 

E _ ""Ce21'ii (mv)+2!1l (mw.> 
l(Hli-.,;,.; • 

m 
(IX. 31) 

') B KHHre Bp»MUO•Ha «TeHsophl s MexaH11Ke H reopttw ynpy· 
rotTU• ( 1938, 1964) ¢>ytt~D;"• npeoopaaoBaHlrn QtloaaaqaeTCs qepea F, 
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11HTerpHposaHHe ypaaHeHHH (IX. 30) p,aer ') HaM 

(IX. 32) 

rp,e n cyrb ueJihle 'lllCJia. 
4>yHKl{!ISI npeo6pasoeaHl!ll npep,crae11sier co6oii cyMMY 

OT!\eJlbHblX ljlyHKl{llH KalKJJ:Oii nepeMeHHOi'!, a ljlyHKUHll 
s. (qh) onpet1.eJilleTCSI rOJibKO MoJJ:yJieM Jk no roil npocrmi 
n.pH'll!He, '!TO Mb! MOlKeM BOCtl0.%30BaTbCll npoH3BOJibHOi'! 
rpaeKropttei\, JJ:eJiaIOmeii mk nere.% ( KalKJJ:yIO c qacroroii 
Vk) OT HaqaJibHOfO ITOJIOJKeHHll qhO JJ:O KOHe'IHOfO noJIOJKe• 
HHS! q •• BcllKYIO <!>YHKUlllO s. MOlKHO OTJJ:e.%HO pas.~OlKHTb 
a p!!A <l>yphe 

----
S = ~ (~ Ce2ntmkvk1+21t1mkw•k+ nkJ k)' (IX. 34) 

k mk m11 

'l Onpe){enHM TOqHee pa3HH~Y MeJKilY ypasHeHHffMH (IX. 24) R 
(IX. 32). YpasHeHHe (IX. 24) co){ep>KHT cHeBoaMyllleHHblef qacTOThl Vo, 
coorseTCTBYJOlllHe raMHJJbTOHHaHy Ho. Ypa•HeHHe JKe (IX. 32) HMeer 
AeJIO c KOHeqHblMH qacTOT3MH "· COOTBeTCTBYIOW.HMH 33)'.tB'fe, KoropaR 
OOAqUHReTCR noJIHOMy raMHJibTOHHatty H, BKJH0ll3IOIUeMy H raK HB3hl~ 
BaeMble B03MY1UfHHH. )J;JHI aHaJIH3a MOH<HO BOCllOJib30BarbCH roH H3 
STHX llBYX <jlopMy.•, KOTOPa• oKa>KeTc• Yil06Hee. 
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s KoropoM cpaay JKe 06HapylK11Bae,rcl! orcyrcTBtte 'IJieHa, 
co11.eplKamero 

3a)l.a'!a MoJKer 6b1Tb ll HeJrnHelinoli B cJiyqae KalK11.oro 
or11.e11bnoro nepeMeHHoro, HO nepeceKa10nU1ecll 'IJieHbI 11c­
KJ110'la10rc~L KaK orMe'!anocb a pa311.. 3, o6mall 3Heprm1 
ecTb cjlyHKl.lllll h nepeMeHHblX 11elicTBttll [ypasHeHMe (IX. 9) ], 
KOTOpble caMll no ce6e JIBJIJllOTCSI a•HaJIJlTH'!eCKHMJl. 

B TOM CAy'l.ae, KoeiJa nepeMeHHble HeAb3!1 paaiJeAUTb, 
{'.Jlryaum1 noJIHOCTblO MeHHercH. TeopeMa flyaHKape no­
K33bisaer, '!TO a Hatt6onee o6meM CJIY'rne ae.1JJ'lllHbl J. 
He Moeyr 6btTb aHa.!IUTU'l.eCKUMU, a Rama lj>OpMyJia 
(IX. 32) noKaabrnaer, '!TO rjJyHKl{U!i S pacxoourrn. Mero11. 
faMJlJ!bTOHa - 5IKo6Jl craHOB!lTCJI Henp!lrO)l.HbiM. 3ro Ha-
6JIJO)l.aeTCJI B TOM CJiy'lae, Kor11.a Mbl He )l.eJiaeM HllKaKoro 
cneuuaJlbHOfO npe11.noJ10JKeHHJI OTHOC!lTeJibHO raMHJlbTO­
HHaHa. 

Muorne asropbI, B TOM 'l!lc.~e M. EopH M JI. EpHJIJII03H 
ll npelKHHX cso11x pa6orax, 'He 06pama1111 BHttMaHttR Ha 
neaHa,rnTH'!HOCTb nepeMeHHbIX 11.eliCTBHR I e o6meM cny­
qae H npe11.noJiara11H, •no see lKe MOlKHo' HanttcaTb lj>op­
Myny nma (IX. 9), 3a11.aaaJ1 3HeprnJO KaK lj>yHK!!HIO nepe­
MeHHI>IX J. Ew.10 6b1, 011.HaKo, coeepmeH•Ho 6eccMblcJieHHo 
Ha)(el!TbCll nony'IHTh xopomo ce611 se11.ymee Bb1paJKeHlle 
11..111 3Heprntt KaK <j:>yHKUHll Hea Ha,1Hrn'leCKHX seJill'lllH I. 
3TOT MeTO)I. B l.{eo10M !!pOCTO He fO)l.HTCll )(Jill pellleHJlll 
6oni:,weil '!acrH o6u~HX 3a)l.a'I, KorAa orpaHJJ'leHHll Ha ae­
Jlll'!Jrny K03cplj>ttutteuroe Cm He HaKJiat1wsaerc!l. 

IO. HABPOCOJ( .IJJ1Cl(YCCl1!1 0 B03MO.lKHOCH!X 
CXOJL!1MOCTl1 B CJIYIJAE HEPA3,[LEJ111Mb1X OEPEMEHHblX 

KaK MbI yJKe OTMe<ianll, Mero)!. faMllJibTOHa - 5IK06H 
JJ)l.ea,1bHO xopom B cJiy'lae pa311.eJillM1:>1x nepeMeHHhlX, Ho 
He ro)l.llTCH a o6meM CJ1yl!ae Hepa311.eJI!lMbIX nepeMeHHbIX. 
f )l.e TO'IHa!l rpaHh MeJKll.Y 3THM!l 11.BYM!l Kpaf!HllMH CJIY· 
qaJIM!l? MolKHO HaliTH npo6JieMhI «npH6JIHJKeHHoro pa3t1e­
J1eHHJ1», )l.JIJI KOTOpblX pemeHHe see lKe B03MOlKHO npH Bbl· 
l!OJIHeHJlll onpe,i(eJieHHbIX yCJIOBJlH. 
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PaccMorp11M onsiTb tteKoropyJO Bo3Mylll.eHHYIO saJlaqy 
c raMl!JlbTOHl!aHOM (IX. 14) 

H=H0+i..H1, 

rJle Ho- ra~rn,1bTOH11a11 HeB03Myl.Uem1ol\ c11creMbl c pa311.e· 
JJl!MbIMH nepeMeHHblMH, a H1 - B03Myw.e1me c 'IJJettaMH, 
CBll3blB310ll!llMll nepeMeHHble. 

Mb! MOll\!~M paCCMOTpeTb 3TY 3a)l,aqy IIO Mero.ay B03My· 
memrn, 1!3JJOlKeHllOMY s paaJJ,. 5 H 6. Hll.ieM pa3.11olKei!He 
lj>yHKUl!l! s B Bl!,lle [CM. ypa1meHl!e (IX. 20)] 

S=S~+1s1+;vs2+ ...• 

rne So coorsercrnyer cJJy'la!O pa3.n:eJJeHllll nepeMeH!HblX u 
onpeJlem1erc!l ypasttem1eM (IX.33), a Si. S,, ... BKJ!IO'la10r 
ace Pilll.bl 'lJJettoa, •no H s ypasaeHl!H (IX. 21), r. e. 

s = "'1 Am eZr<I (mw) 
1 ~ 2otl ( mv0) ' 

m 

r,!J,e v0 cyTb HeB03Myrn_e11Hble qacrorbl. Mb! o6cylKJlaJJl! no· 
JJ,06Hble ipopMyJJbl B KOHl(e p83Jl. 6, npHJleplKHB3llCb 6op· 
HOBCKOfO paa.~Hqe1t1u1 HeBblpOlKll,el!HblX 38)\a'l (A). JlJ!ll KO· 
rop&1x He co6,no.llaerc!! yc,1osHe ( mv~) = 0, 11 Bbl pOlK,!\eHHbJX 
381\a q (B)' .Ll.1ll KOTOpblX B03MOlKHO ueCKOJJbKO COOTHOWe· 
Hllli (mv0) =0. 
l 3ro paSJIU'tUe, oOf!al\O, 8bt2JIJldUT BCCbM.a UCl(YCCTBeH.­
HbUI. 

B HeBb!pOlK,QeHHOH Cllryal(l!H (A) Mb! see >Ke l!MeeM 
6ecKOHC'lHo ~rnoro 6ecKoHe•rno Mamxx 3l:!aMe11areJ1eli 
(mv~), H, •no6b1 H36elKaTb BblpOlKJleHHH, coorsercrsyIDmne 
'IHCJIHTeJ!H A,,. 11.0JilKHbl 6h!Tb qpe3Bbl'laHHO 11rn.~b!MM. B CJIY· 

'Jae Bb!POlK.LleHHll (B)' KaK TO.%KO O,lll!H H3 3HaMeHaTeJieli 
(mvo) CTaHOBHTCll paBHblM HYJJIO, nollBJJlleTCH 6ecKoHe'IHO 
MHoro Apyrnx snaMettareJJeii (pmv0), paetth!x uy.~IO 
(p - tteKoropoe QeJJoe •rnc,10). a see coornercTayJOurne 
'IHc.~HreJIH JlOmKabl 6blrh paaHbl HYJJIO. Pa3JJHql!e n .nen· 
CTB!lTe.1hl!OC1'l! MOJKHO C'IHT3Tb noaepxHOCTHb!M. 

Dpe.ncTOl!T paccMorpel'b npo6JJeMy, CBH33HHY!O co CXO· 
Al!MOCTblO PllllOB c K03cptjl11l(He!!1'aMl! Am/(mvo). I(paTHbie 
pl!Jlbl <llypbe .ll.JJR Si. S2, ••. ecrb p!!Abl roro lKe po.n:a, •no tt 



184 

(IX.21). rne m 6epeTcH c llOCJieAOBaTeJibHOCTblO llHJJ.eKCOB 
mi. Ill:! •.. ., mN. 8n1 PH.lib! CXO.!IHTCI!·. TOJlbKO TOrJJ.a, Kor.ua 
PllAbl KO><jlqHfUJAeHTOB Am/(mva) CXC,iUITCll a6coJUOTHO. npll 
3TOM MOlKHO nocTpO!!Tb (jlyHKUl!IO s II MeTOll. faMHJlbTO· 
aa 5hw6u n:aeT TO'lHblil pe3y;1bTaT. 

ECJlll a6cOJllOTHYIO CXOAHMOCTb KpaTHhlX Pll.llOB K03<jl· 
<jl11nm!HTOB Am/(mva) HeJJb3R n:oKa3aTb, TO KpaTttb!e pl!Ahl 
<t>ypbe JlJ!!l s pacXOJl.HTCH; MeTO,'.\ faMl!.%TOl!a - 5!Ko611 
yTpa'll!Baer Ctllly, T8K '!To Mb! llOJIY'lileM <o6m:yJO CllTya­
UlllO», oll!IC8llHYIO OyauKape. 1ho6bl o6ecne'lHTb CXO.llH• 
MOCTb, aeo6xOJ:{l!MO, pasyMeeTc!I, 'ITOObl KO!l(j>ljJHUHeHT Am 
crpeMl!.i1c11 K 11y,1IO ra1< .lKe, Kai\ (mv6) 0 c noKa3areJieM 
crene1111 a-> I; no, KpOMe roro, rpe6yer, 'IT06bl caM11 Ko3¢· 
<]:mutteHThl Am y6h!aam1 11ocraro'IHO 6blcrpo npn olfeHb 
60.llblllllx aHa'le1rnmt mi, mz, .. ., mN. Koma raKue ycJioaull 
13hl!IOJilllllOTC51, MO'/KHO aocnoJib308aTbCSI MeTO.UOM faMHJl!r 
TOHa - fl.K06H, TaK '!TO OH BblXOJU!T 38 paMKI! c11yqa11 
pa3J:{eJlliMb!X nepeMeHHblX. 9rH c.1y'lal! MO}!{HO H83BaTb 
aaJla'laMH c np116.1111*eHHblM pas,!\e11em1eM. 

11 AHAJUl3 nPOCToro nPHMEPA c .lJ,B:YMH nEPEMEHHb!MH; 
Bb!PO)K,!J.EHl!IE 03HA4AET HE:YCT0!!'14liBOCTb 

HJ111 PE30HAHC • 
Bb1po.lK.ue1rne 11a6.lllo.uaercn npR ycJIOBHH, ec.1111 o/U!a 11s 

'!acror panna 11ymo UJJll ecJI11 MelK.UY aa11a.%Hb!MI! 11acro· 
TSMll cymecTByer HCKOTopoe yc.1oe11e COH3MCPllMOCTH. ECJlll 
Hy.11eaaR qacrora coorsercrnyer o.nHoil ua nepeMeHHblX Jl.BH· 
JKeHlrn, ro ;;iro oobl'IHO oatta11aer Heycroii1111socTb. TaKoit 
CJJyqafl 11a6mo.naeTCll ):{Jiff · lKeCTKOrO Mal!THHKa, Ko.1e6.l!IO· 
lll,el'OCf! c O'!eHb 60JiblUHMll aMn.rnTy,!\aMll ll AOCT11ra10mero 
aepx11ero npaaoro 111111 JicBoro no.11o)!{e1111R c HyJJeaoii cKo· 
pOCTblO. MmKHO IIOKa3aTb, 'ITO yc.1oe11e COH3Mepl!MOCTH 
COOTBeTCTByer pe30HaHC!J Mem.uy .uaym1 HJIH HeCKOJlbKllMll 
creneH!IMll CBOOO}lbl. 

KparKo paccM0Tp11M cttcreMy c AByMii nepeMCHHblMll 11, 
c.11eJJ,oi3aTeJibHO, c ABYMll HeB03Myw;eHHf,IMH 1JacroraMH vo1 
R v02• Ha ijmr. 20 HarJJll,,Ho lWJI10crp11pyercll 06ru.a11 cu· 
Tyaum;; ll n.~OCKOCT!i B Ka4ecrae ~QCUllCCbl Mb! llCIIOJlb3yeM 
m1voi. a B Ka'lecrse op.ntt1iarbl - m2vo2 (mi, m2 - ueJible 
'IHCJJa) BblpO}!{.UeHtte Hacrynaer rorna, KOrAa o.1urn fl3 TO· 
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qeK np11MoyrOJibHOil perneTKH H8XO.ll.HTC!I Ha BTOpoil .ll.Haro­
H8JIH DOD', T. e. 

HJIH (IX. 35) 
m1Vo1 = - m-1.Voo· 

Ha Harneil .n11arpaMMe 9TO COOTBeTCTByeT c.11y1Ja10 m1 =4 H 

m2 =-5. llncJJHTeJJH Am,m, ,!lOJJlKHbl 6b!Tb Ha )l;Harotta.1111 

m2'V02 
D 

' • ' • 2 • • • 
' • • • • • ~ I 

-2 _, ' 2 3 4 5 6 7 8 9 10 
+--<>-;o,,..:---+--'._-<~-+-+--=>-....:.-..:o--+...-:o'-- m, 1101 

' • • -J '9 • • • • • • • 

• -2 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

' . '. . . . . . . 
' . . ' . . . • • • 

' . . ., . . . • 
' • . . ' . • • • 

' • • • ~ • • • 
' . . . . . ,. • • 

' • • • • . . ' . . 
'D' . . . . . . ., . 

IJ> Hr. 20. 

D 0 D' 
8uaeoHlln& 
m, Vm ""m2 "'02 ";00 

• 

DOD' paeHbl HYJJJO. B c.11yqae TOIJHO pa3)l;eJJHMblX nepeMeH­
HbIX IJH.CJIHTeJJH Am,m, 0TJIH'l8IOTCR OT HYJIR TOJlbKO B.l\OJlb 
oceii I H 2 H OCT8IOTC!I paBHb!MH HYJIJO BO ecex ftpyrnx TO'!· 
KaX 3TOH IlJIOCKOCTH. 

npn6JIHlKeHHOe paa.neJJeHHe HMeeTC!I Tor.na, KOr,l(a Am,m, 
cTaHOB!ITC!I paeHblMH HYJJJO BftOJib DOD' H coornercrne1rno 
y6bIBaJOT Ha 60JibillOM paccTORHHH. 

PaccMOTpHM renepb cJiy'!ail Bblpo'11Cae1-1uR 11 nonblraeMcil 
IlOHl!Tb <jm3HIJeCKHii CMb!CJI B03HHK8IOilleil TPYAHOCTH. y CJIO· 
Bile (IX.35) 03H81JaeT BHyrpeHHHii pe30HaHc: rapMOHHKa 
m1 c IJ8CTOTOH ''01 coena)l;aeT c rapMOHHKOii m2 c 'l8CTOTOH 
'1'02· :310, KOHe•rno, )l;OJ!lKHO Bbl3B8Tb 38TPYftHeHH!I, T8K KaK 
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xopowo H3BeCTHO, '!TO peSOHaHc npH, OTCYTCTBHH saTyXaHJrn 
np1rnOJUff K 6eCKOIH~'IHO 6<Mbll!OMY B03pacTaHlllO IJJieHOB. 

Bo ~rnornx aa,1ia<iax 6e3 aaTyxaHlU! (no.rn11nne.%Horo 
HJlll OTPHuaTeJlhHOfO) B3aHMOCBH3b .!l,llYX KOJ1e6a1mii ll MO· 
MeHT peSOllllHCa MOiKeT napylllHTb peaoHaHC H nopo)l,!!Tb 
KoJie6aHHH c .!l,BYMSI paaHb!Mll qacTOTaMH. HHhlMH c.10BaMH, 
xopowo H3BecTeH TOT rjlaKT, •!To mo6oe B03MJUle1rne (Baa· 
HMOCBfl3h)' l!aK.1a,llblBaeMoe Ha HeK0_10py10 Bb!pOlK)leHHYIO 
CHCT<'MY (C Bl!YTPCHH!!M peaoHallCOM). ycTpa11HeT Bb!pOlK)l,e· 
Hile (HapymaeT peaoHaHc). 

B TOM cJly•rne. KOf,!\ll il,Ba neptto)l,a, OTBe'lSIOUllle m1Vo1 

H -m2v02 B HeBoSMyUJ,eHHOii Sa,!\a'le, flO'lTli paBflbl .a;pyr 
il,pyry, OCJIOit\HeHHH lie B03HlfKaeT, nocK0.1bKY nepeMeHHble 
OCTlilOTCll no..1HOCTh!O pa3,1l,e.~eHHblMH ll 11ecBll3SHHblMH. Ho 
KOr,l(a Mb! !!BOil.HM nocpell,CTBOM B03MJl!l3fOl!ICfO 'l:.1eua 'J,.H, 
D3aHMQCBll3b [ypaatteH!fe (IX.14) ], Mb! AOJ!lKHbl npHrOTO· 
Bl!TbCR K B03MOlKHOCTH nepeJla•rn oqeHb 60J1bllloii 311eprm1 
or vo1 K voa B pesyJibTaTe 1rnyrpeHHero peao11a11ca l\BlKe 
TOrJJ.a, Kor.11,a cal!Sb f,.H, 4peaBhl4aiillo c.~a6a. 9To J1pyroii 
cnoco6 06'bllC!le1rnll TPY )lllOCTeil, paccMarpHBaB!llHXCll B 
pasA. 5. 01>1.110 Obi l!HTepecHo Tl!laTeJibHO paccMOTpeTb BO· 

. npoc 0 TOM, '!TO np0!!30H)lCT llO Ml!OrHX CJlY'lBHX BHyTpeH· 
Hero pe30Hl!HCa Ami pa3JIH4Hb!X THIIOB HemmeiiHb!X 3a.aaq 
c HeJTl!HeiiHoll C!lSI3b!O, H BCKPhlTb Bl!Jl B3al!MO)lel\cTBllll, 
KOTOpb!C MOf'YT llCTpeTl!TbCll. 

Cuona CO!llJ!eMCl! Ha TO, qro y1Ke OTMe'!aJIOCb B pas.a. 9. 
Mb! Bcrpe'laeMcll c TPYllliOCT!lMH s TOM cJiy'lae, KOrJ1a B03· 
Hl!Kaer pe30H0HC Me)l(AY He803MYW,eliliblMU 11aCTOTaMU Vo! 

Vo2, ••• , VoN, HO Mb! He 3HaeM, MOlKeT JIH HBCTYfll.fTb TaKOll: 
lKe pe3011anc Me1KAY KoHe'IHhIMll qacroTaMH, onpe.a;emte­
MblM!I B pas11. 9. EcTb OCllOBaHl!H l\JM8Tb, l!TO TO<!Hblll peso­
HaHC KOHe'IHblX ( cjlaKTH'!eCKHX) 'HICTOT v, B03MO>KHo, lie 
IiaCTYllHT, a .!ITO CHOBa rpe6yeT TJ.ll3TCJ!bHOro 21l3JIH3a. 

12. HEKOTOPbJE OB11U1E BblBO)lbl. .UETEPMl1Hl13M nponrn 
CT A Tl1CTJ11IECKOFI MEXAHHKH 

Mw paccMaTpHIHWH 3a.ll.a'IH K,uccH'!ecKoi! MexaHHKH, 
npe,11no.1aran, 'ITO 1110)).eJJb ycrnll1111ea H '!TO HHKaKall ee 
<1aCTb He yxo)).HT a 6ecK0He'111ocrb. C'IHTaJJOCb, '!TO ABH}l(e-. 
HHe Bblpa1Kaerc11 MHOronepHO,il.H'leCKHM pew~HHeM. B ra· 
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KOH 8a,lla'!e MeTO.L\ faMHJ!bTOH3 - 5IK06H MQ}!(HO l!Cn0,1b30· 
B3Tb TOJlbKO rorna, KOr,lla pa3JJOlKeHHe cpyHKUHll npeo6pa-
30BaHllll S npe,l\cranmier co6oii cxo.11.lluuilic>1 piiA. &ro 
yCJioBue aBT0MaT111Jec1m !lhlllOJJHHercll JlJifl pas,[(eJil!Mbix 
nepeMeHHblX Ii MO)!(eT 6b1Tb y .11.0BJJersopeHO )l,Jl!I «llQ'lTH 
pa3JleJl!fMhlX» nepeMeHHblX. B o61I\eM c,1yqae pa3JJO:lKeHHe 
S eerh pacxo,nHIUHHC!l. pHJl, 11 se.~11.Ka11 reopeMa nyattKape 
TO'IHO llOKll3b1BlleT, 'lTO MeTOJl 6 UeJJOM OKa3blBaeTCil 6ec­
C!!J1bHblM. 

3ry sa11.aqy MOlKHO paccMorperb c .asyx pa3Hhtx u .!lalKe 
npOTl!BOIIO.~OiKllb!X TO'leK 3pellllil: Bo-nepBblX, c 'll!C'l'O Mare· 
MaTH'ieCKOH TO'IKI! speH!H!, BO·B'l'Opblx, c !103111.lllii <j>!!31!Ka. 

Dpe;tb!JlYlllHe paCCMOTpeHI!!! 6hlJ1H OCHOB3llbl Ha 'll!CTO 
MareMaru11ecKoM llOJlXOJJ.e. CTpe.11.noJ1araJJoc1>, '!TO TpaeKro­
pmo MOJKHO onpeJJ.emni. «3a)l.aHHb!Mll» Ha'!aJtbllblMH yc.~o­
BHHMll ll '!TO 3Ha'leHHH KOOpJl.HH31' II HMnyJlhCOS B MOMeHT 
speMeHH I= 0 nasecrHhl TO'lHO, 6e3 BCRKllX Oilll!OOK. KpoMe 
Toro, npe)l.nOJ1ara.1ocb, '!TO 3aKOHbl LtBHlKeH11H a6coJ110THO 
npaBHJlbHbl, 6e3 BC!IKOro OTKJlOlleHl!R. 1hH .l!Ba npe.Il.!lOJIO· 
lKeHHll npllllO,Il.!!T K paccMorpemno ll€'KOTOpol\ C,llllHCT!leH· 
HOli TpaeKTOPHH B B!!,Il.e 6ecKOHe•rno 'l'OHKOH MaTeMaTH'le· 
cKoli Kp11aoii:. CTpeJJ.noJ1ara11, no nep110.n.w M11oronep110.n.H'le­
cKoro J\llttlKe!IH!I 1'0'1110 1!3BCC'l'Hbl, CTaBHJll!Cb BO!lpOCbl 06 
11x co11.sMepHMOCT11. Oraerbl Ha 9TOT Banpoc 11emM!lCb Ha 
.:06ut11e» ll «BblpOlKJl.eHHble» fl 3aBHCllM0CTH OT Hecol!3MepH· 

'MOCTH !!Jill COl!3Mep!!MOCT!I nepHOJl.OB. 
CTporHB acex !lTllX onpe.1J:e.ne1111ii: ¢usuK. Bbl.ll:BHraer .11.ea 

011eHh cepbe3!1b!X sospam1mm1: 
A. HaliaJlbHble yc.nOBHR neJJb3H c'!HTaTh «sa.n.aHHbIMH»; 

llX lly}l(HQ 1!3Mepl!Tb II HaOJJIOJl.<lTb. 9ro 3lla'IH1', 'l'l'O KOOp· 
AHHaTb! Xj ll !IMnyJJbCbl Pi 1!3BeCTHbl B npeAe,1ax OWH60K 
~Xj I! ~Pi· 

B. 3aKOHb! AB!IJKeHH!l !13Becrnb! He J1yqwe. OH11 Bblre· 
Ka!OT 1!3 SKcnep11Mel!TOB II 06061.l.{a!Or MHOl:KeCTBO pauee 
npoBe)l.eH!lhlX l1a6mO)l.eH11Ji. npoCTb!e 3aKOHbl, OT06pattllb!e 
)I.Jill HX npeJJ.CTaBJJe!ll!ll, L\OmKHbl pac<:MaTpl!Ba'l'bCll T0,1bKO 
11aK nepaoe nptt6J111lKe1111e. 311aMe!ll!Tb1e saKOHb! HblOTOl!oB· 
CKOH MeXaH!!KH He HCKJllO'lel!He, a l!CTHHHOCTb s.roro yrsep­
iK.O.ellH!! !IOATBepJKJ1.aJ1aCb HeO)l.HOKpaTHO; !IX npHXO.!l;HTCll' 
11epeAeJ1b!B81'b I! HC!lpaBJl!l.Tb BO MHOrHX c.1y'!lHIX - )l.Jlll 
TeopHll OTHOC!lTeJlbHOCTll, JlJI!I KB8HTOBOH reopE!!I H T· ,!\. 
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tfa atl!X npe;JJ10CblJIOK JierKO C,(J,e;18Tb HeKOTOpble o'le· 
BH!Ulble 38K.~JO'leHllll, KOTOpble ylKe 61>ml! 1!3J!OiK€Hbl 
a. BopeJ!eM l)' a TaKlKe M. Bop HOM 2) II Bpl!JMI03HOM 3). 
3JJ.eCb OHll 6b!,11! KpaTKO 1!3.10lK€Hhl B KOHIJ;e pa3,tl. l HaCTOll· 
lllCH rJI8Bb!. 

A. CTominre uppa11uo1<a11booeo '!HCJ!a JJllWeHo qrn· 
aaqecKoro CMblCJia. HeaoaMolKHO ,n;oKaaaTb, pan.KoHaJJbHa 
HJ!H HppaU!!OHaJ11>Ha ra H,'!H HHa!l $H3!!'!ecI<all aeJIH· 
'll!Ha. 

5. CTolJRTHe couaM.epUMocr1; ,qmueHo 4JH3K'lecKoro cMwc· 
Jla, IlOCKOJ!bKY aemfilHHbl, KOTOpb!e ,ll,OJl:IK!lbl cpaBHll.B8TbCl!, 
H3BeCTHbl TO.%KO B npell,eJJax HeKoropwx 3KcnepHM€HT<Mb· 
HblX O!IH!60K. 

B. HeBoaMOlKHO 1rnyt111Tb caoikrsa tteKoropoli eil.llllCT· 
lleHHOli (MaTeMaTH'lecKOil) rpaeKrop1m. <l>H3HKY 1!3B€CTHbl 
TOJlbKO ny~KU. rpaeKropuil, COOT!leTcTBYIOIUl!e CIH!rKa OTJIH· 
'lalOW.HMCll Ha11a.~hHblM ycJJOBlll!M. BopeJ11>, HanpHMep, no.11· 
C'll!T!lJI, 'ITO nepeMew.eHKe Ha I CM MBCCbl I e, Haxo.11iuu.eii­
Cll r)l.e-TO Ha He CJlli!UKOM OT,ll:aJJeHHOil. 3Be3Ae (cKalKeM, 
C11p!!yce), !!3MeHl!JJO 6!>1 rpaeurau110HHoe noJie aa 3eMJie 
ua 10-100• A11Top nacTOllW.eli KHllrK norueJJ .na.'lbllie, noKa­
aaB, 'ITO mo6all mri1JopMall.Hl!, noJiy'leHl!all. H3 S>Kcnep1rneH· 
Ta, )lOJllKHa OblTb Ol!"lal.feHa COOTBeTCTBYIOil.\l!M npnpocTOM 
siHrponun B 11sMepnreJJb!IOM npu6ope: 6ecKotte•rno 60.1bwa!I 
TOtfHOCTb CTO!Ma 6bI 6eCKOHetfl!O 60JJbI!IOf0 KOJ!H'!ecraa 3H· 
rponu11 H norpe6oaaJJa 6u1 6ecKoHe'IHO 60JJbIIIOH 3nepr11tt. 
3TO a6COJllOTl!O 6eCCMblCJte1rno. 

r. YnpOCTHM 3311,a'ly, npe,!UIOJ!OlKHB,' 'ITO 3aKOHbl Mexa­
HHKli TO'IHbU:, a 9KCnepHMeHTaJlbHble OWH6KH npoHBJJ!llOTCll 
TO.~bKo np11 onpe.a.EmeHHH Ha'laJJbllblx ycnoeun. B ny'!Ke 
TpaeKTOpHii, onpeJJ.eJH!eMblX 3TliMH ycJIOBHl!Mll, 0,ll,HI! Moryr 
6bITb «ttesb!pOJK,ll.e!IHblMH», a ,il,pyrne - «BblpOlKll,eHHblM!!~. 
3TOT llY'IOK MO:tKeT llCKope pa36HTbCl'l, pa3,!le..7HTbCl! Ha MHO· 
lKeCTBO MeHbUll!X ny'IKOB, Me,!!JICHHO pacxO,!l.!11.lU!XCll ll pas-

') Bore 1 E., Introduction geonietrique a quelques theories physl· 
ques, p. 94, Gauthier-Villars, Paris, 1914. 

') Born M., Vorlesungen iiber Atommechanik, collection •Struk· 
tur der Materie>, Vol. 2, Springer, Berlin, 1925; Phil. Quart., 3, 139 
{1953): J. Phys., 20, 43 (1959). 

') Br l 11 o u In L., inform. and Con/rot, I, I (1957}; Ann. Phys., 
3, 243 (1958); Nature, 183, 501 (1959), 
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Jlll'!Hb!X HanpaBJJemrnx. TaKoii c,1yqaii COOTBeTCTByer MO• 
11e,111 KHHer11'lec11oii reopHH ra3oB. EopeJlb !IO!l.C'IHTh!Baer, 
'ITO OllIH6Kll B 10-100 Ha4aJlhHblX yc,10Bl!ii ll03BOJllllOT 11pe;~­
CK33hlBaTh MOJleKyJ1apm:i1e CTOJ!KHOBeHl!H He OOJJee 'leM ua 
.D.OJJH ceKyHAhl. He TOJlhKO «O'leHh rpy:iHO», uo peiicrBH· 
TMbHO HeB03MO)!(H0 TO'l!IO npe.n;cKaaan 6y ,n:y1uee !IOBeD:e· 

Hue TaKoii MO)le.m. JJ:aHHOe paccMorpeHHe !lenocpe.:i.crBeH­
HO npHBOJJ.l!T K CTaTHCTH'leCKOil: MexaHHKe Bo,%UMaHa H 
TaK 11aab!Bae~1oii «;iprOJtH'lecKOH» reopeMe. 

9ra npo6,1eMa HaCT(MbKO B3)!(Ha, '!TO Heo6xo,lll!MO CK3· 
aarh ell.le HecKo,1hKO noHCflllre.1hHblX c.nos. Boaapamancb 
K pe3y,1bTaraM pa3/l. JO, Mbl JtOmKHbl pa3JlH'laTb rpll Bo3-
MOlKllOCTll. 

1. Pa38eAUMote nepe:<1e11111>te. Mb! HcnoJ1h3yeM nepeMeH· 
11ble w, 11 Jh, BBeAeHHble a pa3A. 3. nepell!'ettttble h ocra­
rorcH nocTOlll!HblMM BO aceM nytrne 11 onpette.1H10TCll a npe· 
AeJtax O!llll60K 6../n, 3aBl!Cl!!UllX TOJ1hKO OT 0Wl!60K onpeAe­
.~eHlll! 11a'laJ1bHbtX ycJJosttll; Mn ocrn10TCl! nocrollHHhlMH c 
te4eHHeM speMe1111. 9ra npo6JieMa 06cylK/laJ1ach so acex 
.D.eTaJJllX B r.n. VIII. Yr.rnshle nepe1.1e1111b1e wk aeAyr ce6n 
coaeprneHHO no-11tt0My. 0rnH6Ka a.wk c rei;em1eM apeMettll 
lienpepblBl!O B03pacraer 11 cnycrn HeKoropoe epeMll MO)!(eT 
~TaTb 6oJJbWe '1eM 2n; sro o3Haqaer, '1To Mhl y:>Ke He 
a11aeM, K3KOH .1-!0)f(eT CTaTb semPmHa Wk. 

B Tl!KllX npo6.~eMax ! " 6b1Ba10r xoporno ce6ii Be,n:yurn-
; Mii qiymnl.HllMH, a yr.~011b1e wh tteT. 1(011eq110, npe)lcKa3a­

Hlll! no OQBOil.Y ae.111'111!! w, Moryr 6b!Tb O<leHb xopOWl!Mll 
B re'le1111e onpe11.e.1etmoro nepHo.11a npeMeHH cpa3y »<e no­
cJJe crapTa; npe;,:cKasamrn ~rnryr 6b1Tb nepHb!MH (ecJJll 
Ha'la.n.1>11b!e yc,wsm1 onpeileJJeHbl o'!ettb Tot1110) .11a*e AJ!ll 
aeCbMa npOiJ.OJJ.1KITTe.%Horo nepllo)la BpeMe1m (ttanp11Mep, 
B c.1y•iae acrpOHOMll'leCKllX np06JJeM). HO B KOHUe KOHll,OB 
"'rn <jlaa yr JlOBb!X nepeMeHHblX 11eonpeµe.~e1111otTh seer Ila 
CT!IHOBl!TCi! npeo6JiaAa!Oll.{eH. 

2. [Jo11ru pasaeAUM/Jle nepe.11eH.H.1J1e. Aua.mrH'IHhle 3a· 
K.1!0'1eHiill MOlKHO CJl,eilaTb 1-1 AJlll CJJY'lall, KOr,!la nepeMel!· 
Hhle J •· wk c.1eayior 1!3 KOHTaKr11oro npeo6pa3osa1m11, oc· 
11osa1111oro Ha !jlyHK!l,HH S, a Ile ua ro'le'1Horo npeo6paao­
sanmr. 

3. 061<.ltul c.1yqati (DyaHKape). <llyHKlllU! s He MOlKeT 
6bITb nocrpoe1rn, a noJiuan ::itteprni; ecrh e.n;HHCTBeHnall 
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xopowo ce6.fl se,11,yu.ta11 <l>YHKU:H.fl a. CHCTeMe KOOp)l.HHaT, 
CBl!38HHOil c noKO.fllllHMCl! a:eHTPOM M8CC. 

Jlm1 pa3)l.eJll!Mb!X l!JJll OO<ITH pa3)l.e.~HMblX nepeMeHHb!X 
Mbl 1rna1Ja.1e no'lTH noJiy<raeM aerep.11u11u::i.u, HO <repe3 onpe­
,ueJJeHHblli npoMelKytoK speMeHH yrnosb!e nepeMeHHble WA 
60.1bwe ae aa6nto,11,aeMbr, xorll HMny.%Cbl I ace eme l!BJ!ll· 
lOTCJ! .xopowo ce6l! Be)l.yU:l!IMH HHTerpaJJaMH Jl.B)!)KeHl!ll. 

B o6uleM cJiyttae noJIHal! !1Heprm1 eet& e.QHHCTBeHHaH 
BeJIH<IHHa, no noso.11y Koropol!: MO)KHO COCTBBHTb npe)J.CKa· 
aamrn. 

]l. Mw 1110JKe111 ab!t'iparb KaKyro-a116yJ1.& JJ.pyryio ynpo· 
me1my10 aa)l.a<1y, npeJJ,noJIOJKHB, '!To mrna.~bHble ycJiollHll 
crporo «3a)l.aHb!», HO ¢11KCHpye111 Hawe BHHMaHHe Ha TOM, 
'!To aaKOHhl MexattHKI! ecrb JillWb nepaoe np116JIH!KeH11e. 
3TH K.18CCH'!eCKHe 38KOHbl COOTBeTCTBYIOT HeKOTOpoii «He· 
so3MymeHHOii» cpyHKUH!I faMHJibTO!!a Ho. KOTopyro MO>KHO 
.11ono,rnttTb HeKoTopblM HettasecTHblM MaJib!M soaMyll\eHHeM 
/...H1. KaKyro po,1& 11rpaer <>To BOaMylUeHtte? Ha ::11or son· 
poc npaKTHqecKI! OTBeTHJl nyaHKape B caoeii H3BeCTHOii 
TeopeMe, 113JIOJKe1rnofl B paa.ii:. 2 H 7. B o6meM cJJyt1ae 
!IOJ!H3Sl 9Heprnsi Bb!CTynaeT B Ka 'leCTBe e,l\HHCTBeHHoro XO· 
powo se.ii:yw.ero ce6H a11a.1HTH'lecKoro peWeHHH Ha'laJ!b· 
HblX ycJJOBl!lt Bb!XO,!l.HT, 'lTO TeopeMa nya11Ka pe HO)l.TBep· 
JK.!laer 60J!b~MaHOBCKYIO CTaTHCTH'leCKYIO MeXaHHKy, KO• 
Topal! npHMeHHeTCH TOT.Ila H TOJ!bKO TOr)l.a, Koraa HOJIH8H 
::rneprHl! CHCTeMbl JJ.elicTBl!Te;1bHO OCTaeTC!I e.n:HHC'rBe!lHb!M 
xopowo se)l.yll\HM ce6!1 nepab!M llHTerpanoM. 

E. Bee 9TH np116JHDKeHtt11 JIOJIJKHhl '6b!T& rmareni,tto 
ll3!letueHb! H o6cyJKJl.eHN. B HeKoropb!x npo6JieMax (Kl!He· 
T!lqec1<0ii TeOp!!H MaTepHH) 3TH np116J1mKeH1lll ,l\eJialOT 
npe.ncKaaaHIU! no'!Tl! HeB03!110lKHb!MH. B ,llpyrax l!{e npo· 
6JieMax ( acrpoHOM!ISl) c11ryau1111 lie raK 6e3tta.il.e>KHa. He· 
o6XOJl.HMO o6cyJ£,HTb lj>yHJJ.aMeHtaJibHb!ll eonpoc 0 CTa6UAb• 
llOCTU peU!.BllUJI np11 tte60JlbWHX !13MeHeHH!IX Ha'!a.1hHb!X 
yc.1013111! HJ!!I raMHJibTOH!latta. Ha 3TOT aonpoc TO>Ke 11acTo 
He o6pa.malOT BHHM8HH.fl. 

)!(. K.1acc11<1ecKall MexaHHKa npe)l.noJiaraeT, '!TO HMeer 
CMb!C.1 rosopHTb 0 il.BYX rpaeKTOpHRX, KOTOpble :iwryT 6h!Th 
pacnonomettbl 6ecKOHe'!HO 6JJH3KO Jl.pyr K .n.pyry. EcJIH HMe­
ercH Koneq11a11 pas11ttua a HeKoropol!: seJIH'l11ue )l.JJH 3THX 
Tpae1nop111!:, ro no osHa4aeT, 'lto Mhl HMeeM J!e,10 c JI.el!:-
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crirnre.~bHblM pa3pb!BOM I! HeKornpoil tteaHa.rnrnqecKoll 
!jlyHKl.\tteii. 

Bo11noaaf! Mexanuiro, npHMe1rne1>1a11 .zw11 cral511J1bHOil 
npo6J1eMbl, .u.aer co6crneHHble ljl·<j>yHKL\Hll, onpe,1teJ1HeMble 
KBaHTOBblMI! 'l!ICJlaMI!. 3T!I qiy1rn:u.1rn ( HJll! COOTBeTCTBYIO· 
W.l!e no,1yKJ1aCCH'1ec1<11e rpaeKTOPHll) HHKOr)l,a He MOryT 
OblTb 6eCKOHe•rno 6mJ3KHMH; OHH OCTalOTCl! Ha HeKOTOpblX 
KOHellHb!X mnepaa.~ax H B 3Hal!emrnx acex aeJJH'lHll 06bl'l-
110 06ttapyi1urna10TCH KOHe'IHble pa3HOCTH. 

nepeXOl\ OT B0•11lOBOil MeXaHHKI! K KJ1acc11qec1<0i1 ,!lo· 
cr11raerc11 nocpe,11creo111 1>1erooa B.B.K., HO tteo6xom1Mo noll.· 
'!epKHYTb, lJTO OH paCCMaTpueaA.CJ/, T0,1/JKO ()411, 3aoa<i c 
pasoeAUMbtMU nepeMenn1>1Mu. Bonpoc o nepexo11.e or ao.>I­
Hoaoil MexaHHK!I K K•WCCHlJecKoil ii.Jill Hepas,il,e.il!Mblx ne­
peMeHHblX OCTaeTcf! OTKpblTblM. 

Mb! paccMorpI!M plli!. np11.Mepoa s c11eI1yrow.eii rnase. 



x 
. 

OPHMEPbl HEOOPE,ll,EJ1EHHOCHI B KJJACCH'IECKOR 
MEXAHHKE') 

L BBEJlEHl1E 

3HaMeHllTall TeopeMa nyaHKape 6br.1a ony6111IKOBa11a 
a rn. V TOMa I ero KHHrn «Methodes nouvelles de la me· 
canique celestei> ( 1892). Ee <jlyHAaMeHT8JlbHblll pe3YJlbTaT 
COCTOllT B CJle)l,y!OW:eM. 

8 HaU6oAee o6iqeu KOH.cep8aTU8H.OU aaaat{e KaliOH.U'le• 
CKue yparmeHUJl KAaCCU'leC1'0tl AleXaHUKU lie donycKaJOT 
HUKaKOW UHOM aHaAUTU'leCKOiJO nDCTO!IH.H.oeo UH.TeepaAa, 
KPOMe unre2pa.11a 8H.ep2uu. 

BoJihlllOe sHaqeH11e 9ron reopei.11>1 xopowo H3BecTno. 
Oaa 06cyJK)laJ1ac1:. a r.~. IX, r.ne 6h1.10 noKa31rno, '!TO no 
ycnoe11e npmio,al!r K pa3pb!BaM a peweHHllX, 11aii)le1111h!x 
no MeTOJl.Y faMl!JlbTOHa - 5!Ko611. 8To MOlKl!O o6'hl!CH!!Tb 

c'1e11.yt0lll!IM o6pasoM. ' 
JVrn .l(amwil Mexa1111tJe(!Wl\ npo6JieMbl c coxpa11e1meM 

.9Hepr1rn II OTCYTCTBHeM ee pacce5l.Hlll! MOJl(l!O ttailrn He­

CKO.'lhKO nepeMeHHblX, OT)J.eJlllMblX OT ocra.1bttb!X. Ecm1 npo­
HSBeCTll TaKOe OT,l\eJJeHHe, TO B 33J~aqe OCTaeTCl! Jl(eCTKOe 
J!Jlpo 1111 Hepa3Ae.qHMbIX nepeMeHHblX. :3TO TOT c11y11ail, KO· 
r)l.a llpl!JlOlKHMa TeopeMa nyattKape, ycta11aB.1llBa10UlaR, 
'!TO llO.'ll!aH :rneprnH eCTb eJlHHCTBeHIIOe Bb!pa.lKeHHe, KOTO· 
poe MO:lKHO npeACTaBliTb nocpe.l(CTBOM xoporno ee)l.yw,eil 
ce6H MaTeMaTH'lecKoli cpyttKU.ll!I. Mnorne ,apyrne se.11111111111>1 
MOryr soicrynarr:, KaK «l!OCTOllfltthre» (Toro a.rn irnoro) aa· 
JJ:0.Hlf0f0 J;B!IJKeH!l!l, HO llX l1e,JJ1>3ll Bbip83HTh ll 811,!te aHa· 
.'ll!TH'leC!<llX II IlOCTOflHHblX HHrerpaJJOB. 3ro 03Ha'laer, '!TO 
mo6oe BllAOHSMe!leHlle llOCTaHOBKI! 3TOH 3a,1(a•rn MO>KeT no­
POAHTb pe3KOe ll tteo:m11.l(a!l11oe H3MettettHe sr11x «nocToim­
HblX>. Ta1wi1 paapbrn MomeT 6b!Tb cJJe.D.CTBtteM caMoro 11e· 
a11a'!HTMbHOro H3Metteirnll mo6oro napaMeTpa Mexal!Hlle· 

1) Pa31(eJ!b! !-9 HaUHC811b! Ha OCRo•e CTl!TbH aBTOpa, anepahle 
ony6.il«KOaal!HOll a lKYPHaJJe Inform. and Control [5, 223-245 11962)], 
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CKllX ypaslleHHll HJlll Haqa,1!.>HblX yc.10BHii. MaKc BopH 
CCb!JlaJlC!l Ha ElTll .il.OB0,1\bl aBTOpa HllCTOHIJ.leii KHlffll B O'le!lh 
HltTepecHoli CTllTbe I). KOTOpall 61>1.1a ony6.1HKOllaHa B !061!· 
JleiiHOM TOMe, nocsimteHHOM weCTll.D.<'CRTllllCTlllO co Jl,Hll 

pOlKll.ett1111 B. feihe!loepra. 
B CBOCM nepBOHa'la.~bHOM BHJJ.e reopeMa nyattKape OT· 

HOCHJIBCb K KOncep8aTU81iOl1 MCXaHll'ICCKOti CHCTeMe ( 6e3 
pacceHHH!I, 6e3 06par11oii CBll3ll, 6es a11yrpeH11ero HCT04· 
HHKa 3Hepn111}. Ecm! TOT 11.~11 llHOH napaMerp, BXOJllllll,ltli 

ll ypas11e1111e, H3MCHHCTCll, ro MOlKHO npHMeHl!Tb pa3JlO· 
lKeHue a creneHHble pllI\hl no 3TOMY napaMerpy, '!TO .n.o.~­

lKHO xapilKTepH30BaTb B03:>!yll\el!HOe tJ.BIDKeHHe, HO, no 
nyaHKape, TaKlle cTeneHHble p!!.llbl He 6yll.yT aHaJlllTl!'le· 
CKllM!I H HenpepbIBHblMll, H paBHOMep!!oii Cl{O,!U!MOCT!I B 
.9TOM cJJyqae He 6y.ileT. 0TCl0!18 B03MOlKHOCTb pa3pb!BOB 
HenpepblHHOCTll HJlll BHe3allHblX H3MeHe!IHH. 

TaKaH c11Tyau:m1 cooTBeTCTByeT, pa3yMeercH, cpaKTH'le· 
CKOll HeycTOH.'lHBOCTI!. ¢>H3H'leCK!l HeB03MOlKHO TOIJHO H3· 
MeplHb see napaJ11erph1, onpeaemuouure cncreMy. MareMa· 
'l'llK rOBOpllT 0 neKOTOpOM napaMerp'e c «onpe,o.e.1eHHblM 
aa;i,aHHblM 3Ha'leirneM», .llOnyCKllfl, '!TO 3TO 3Hll'leHlle onpe­
.ll,eJl€HO CTpOro 6e3 BCHKOli ll03MOJKHO!l ourn6K'h. !f>ll311KY 
me llSBeCT!IO, '!TO l!H'ITO HCJlb3H H3Mep11Tb TO'IHO, 'ITU Hal!IH 
TeOpHll, )l.all':e JJY'lll!He H3 HHX, npll.'IOIKI!Mbl T0"1bKO B onpe· 
IH!Jle!IHb!X npe.lleJJax 11 'ITO norpeurnoCTn H3Mepemrn ttan.ie· 
~llT y'!I1Tb!Bar1> so oceso3MOlKHblX npuJJoJKeHHHX. Tipu 
TaKHX ycJtOBHRX BbIWeynoMllHYTa!! ney<:TOH'l!lBOCTb oTBe· 
'laeT curyau:1m, KorJJ;a Teopvui ue cnoco6m1 ;i:aTb TO'lttO 
onpe.lleJiemrnro pewemrn. 

3ra 061U:a!! TO'lKa speHHl! UO,U'lepKHBa.~acb ll B .ll.PYr!IX 
pa6orax a Bro pa 2). 

') Born M., Bemerkungen zur statist!schen Deutung der Quan· 
!enmechanik, in the Jubilee Volume <Werner Heisenberg und die Phy· 
sik unserer Zeib, p. 103, Vieweg, Braunsehweig, 1961: eCTb E nepe­
BOJJ.e: «3aMe•a1rnn o crar»CTH~~Koli IJHTepnperauun KSaHroaoit Mexa· 
BHKH» a KHHre M. B op H1 <DuanKa e JKH3HH Moero noKoJlettHJt, MJI, 
M., 1963, crf. 440. 

•) Br i Io u in L., Inform, and Control, I, I (1957); Inform. 
and Control, 2, 45 (1959); Vie Matiere et Obser~a!ion, Chapters V 
and VI, Albin Michel, Paris, 1959; Arch. Rational Mech. Anal., S (!), 
76 (1960); Science and lnformalion Theory, 2nd ed., Academic Press, 
K. Y., 1952. 
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' 2 METO.ll l'AMl1JlbTOHA-51K0El1 

06patHMCll K npoCTOMY npHMepy H pacCMO'l'pHM cnoco6, 
KOtopoMy c11e,nyet Boptt B atOMHblX npo6JleMaX I). nycn, 
y Hae HMeetcll ·Kottcepllannrna11 MexaHH'!eCKall cHcTeMa 6e3 
tpeH11ll H np11To1rn 3Heprm1 H3llHe. 06rn,a11 3uepnrn pan11a 
cyMMe KllHeTl1l!CCKOli H noteHIJ.HaJJhHOli 3Heprttli, T. e. 

(X. I) 

06031!8'11JM 11epe3 Xi, ••• ' XJ(, ••• ' XN nepeMeHHb!e ll 
'!epes Pi. .. , , PK • ... , PN - coornetcTByJOl.UHe llMfl)'JlbChl 
paccMaTp11aaeMoli cttcTeMb!; KpoMe roro, 3TH BeJI11•mHbl 
MOr}'T 338HCeTb OT aecKOJ!hKllX na paMetpoB CZt, a:2, .•. ' a:n. 
cnoco611h1x np»o6pernTh pa3JJ114'Hhle saaqen1H1 a pa3Hblll 
C•lY'lallx. Ha'laJJbHb!e yc.~OB!lll Xrn, .•. , XNo H Pio •... , PNo 
«Sall,aHh!» aecTporo, 11 Mb! yMeeM onpeCle111t10 ttx 3KCnep!!-
1>1ettr1wbtto c OIUll6lrnM!l Ax10, ... , AxNo ll !l.P10 •.•. , !l.PNO· 

Meroµ, faMHJlhTOHa - 51Ko6H 111uet HeKoc npeo6pa30-
sa1me, lJ03BOJilllO!llee aaMeHl!Tb nepeMeHHble XK. PK HOBh!Mll 
nepeMeHHblMll W x. Ix (Jlenolle), y;'.l.ORJietaopllIO!ll1tM11 cJJe­
AYIOU'\HM yc.nOBllllM: 

' EQOUJ. = F (JI, ' ... J [(., ... ' JN}· (X. 2} 

06ma!l 3Heprirn eCTb ij>yHKl.Ul!l TOJlbKO HOBblX llMilyJI!.­
COB J,, ...• IN, KOTOpbie OCTaJOTCf! !IOCTO!IH!lh!Ml!, !l TO ape· 
Mfr l<aK yrnoBble ncpeMeHHbH! w K mrneli'HO 33BltC!lT OT npe' 
M€Hll, T. e. 

i)f' 
WK=vKt+ WoK• rll.e vK=qr· (X.3) 

K 

B ne"10M Mb! noJJyqaeM HeKoropoe MHoronepno.a,H'lecKoe 
ABHlKeHl!e c HCTHb!Mll nepllo)laM!l VK. 3a ll,OilOJlHl!TCJllr 
Hb!M!1 o6'bHCHellllllMH Mb! OTCb!JJae,\t 'IHTaTeJJH K KJJaCCl!'!e• 
CKOH KHllfe 6op11a «v'foKll.Hil IlO aTOMl!Oli MeXaHHKe». no­
BH!lHMOMy, 31'0 MHOronepHO;'.l.JlqecKoe ,l\Bll>Ke11He, KaK yRa3a,1 
rlya11Kape, 06.~all,aet 11eK0Topoli' ycroli4ttBoCtblO. KalK/UHI 
KOOpll,HllaTa XK onpell,e.~lleTCll COOTHollleH!lCM 

XK=fK(W1, .. . , WN) (X.4) 
1) Born .'II., Vorlesungen iiber Atommechanlk, Springer, Berlin, 

1925; ecT; s nepesoJie: M. Bop"· JleKUMH no aTOM!!Oli MexaH11Ke, T. I, 
XapbKOB -1\HeB, 1934. 11;J;,.2. M.: YPCC, 2005. 



c nepHOJJ.Hqecxoii cpyHKUHH f K (nepttoJJ, 2n) Bcex nepeMeH· 
!lb!X WK· <!>11a11qecKa11 Koop;u1rtaTa Xx He MO>Ker soapa· 
CT8Tb 40 6ecKoHe<ll!OCTH, '!TO H CJIY>KHT npH3tlaKOM yc·roii· 
l!llBOCTI!. 

On1eT11M, a.a.Ha Ko, qro seAUttUlibi J z, Wox He ecrb f'te· 
npeptJr.8HbU! </JyttKl,{UU Hll Xox. PoK, HH a,,,. Ma,1el'!tllee H3Me· 
He'HHe napaMerpa !Xm 11.~H naqa.11>Hb!X ycJIOBHf! MO.lKeT no· 
s.1e'lb aa co6oii paapbIBHhle 11sMette1urn l K. WoK 11 npHaecrH 
K peweHHIO, coaepweHHD orJJH'lHOMY or npeD.bID.ymero. 3ro, 
Oeccnopno, ecTb oco6b!ii c,1yqaii 1wycroifq11socrn, ttassi· 
3blBaeMblii TeopeMoii nya11Kape, XOTf! OH !l3yqeH He llOJl· 
HOCTblQ H ne JW KOl!!.(a llOH!IT BU BCCX CBOHX clleJJ,cTBl1!1X. 

BepHeMc11 K ypaBHCiiHJO (X. 2) H o6parnM llH!!MaH!!e 11a 
cJie.!lyIOll(HH rrapa.a:oKc. 06u~all 3Reprirn scerJJ,a ecTb Henpe• 
pblBH8S! cpyHKl.\H!I napaMetpOB ilBl!IKeHH!I, HO MeTOil fa­
MlWbTOl!a - T!Ko6H Ofl pe.lem1er sry 3Hepr1110 KaK <tJyHKlUHO 
F semI'll!H J K· KOTOJlhle Henpepbl!lHocr1>10 11e o6na.naror. 3ro 
Bb!fJUU\IH BeCbMa CTpaHl!O: He06XO/UfMO, '!T06bl lj>yHKL\ll!l 
F HMeJia TaKHe paspb!Bbl, KOTOpb!e TO'IHO KO~lleHCllpOBaJIH 
6b! paspwshl aJ. KaKOB ror)la CMblc11 npoflSBO.!lHhlXaf/Clfx, 
)lalOll(HX qaCTOTbl 'VK? 3ro, rlO·BHJl!lMOMy, 60J!hillall 3ara.n:· 
Ka. Bes npeyBCJIH'!eHHll Ha}lO Cl<833Th, '!TO MCTOJlY faMl1Jlb· 
ro11a - 5IKo6H npttcyuu1 Heimropble sno.rne KOHKpeTHhle 
lleJJ.ocraTKH. Ero O'!eHb H3lllll,flhlil (\lopMa.rnsM 11cnop'lef! 
pa3pb!saM!l DyaHKape. 

3. YCJ10BHS! PA3PblBA H CJIYlJAH PE30HAHCA 

3TH 06u.v1e 3aMe'laHHll OCTaBml!OT HeCKOJ!bKO uenpll!!TllOe 
nneqar,1eH11e, Tpe6yiomee HeKOTOpb1x npHMepoB JJ,JIH Toro, 
'IT06b! YHCHllTb TO'll!b!H CMb!CJl n peJJ,bl.l\YlllllX yrneplKJJ,eHHH. 

OnpeJJ;e.~11~1 npe1Ki\e ucero yc.110BUJ1, npu KOTOpblX B03· 
MOlKflbl paSpb!Ebl. JleK!(l!H Boptta, reope~ta nyaHKape ll HX 
conocraBJiemie 1), npoBeJJ,eHHOe asropoM uacrosiw:eii 1m!Irn, 
!!CHO llOKB3blBl!l<lT, 'lTO pa3pb!Bbl B03MOJKHLI BO Bcex rex 
CJ1y'!al!x, Kor11a cocraBl!aR qacrora pasHa ny.~10. r. e. 

Vn = ~!tKVK = 0, (X. 5) 
k 

1) Br i l lo u in L., Sdence and ll!forma!ion Theory, 2nd ed., 
Academic Press. N. Y., 1962 
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r ;re nK - no,1m1rnre.%llb1e HJ!H OTpllUaT,e,1bHble ueJJble qHC· 
.1a. Koe·KTO 113 asrnpoo aep11.1 !l TO, '!TO ;;ro 3arpy.QHemie 
MOJKHO o6oiirn, CKa3all, qro see 06cro11r xoporno, noKa 'la· 
CTOTbl HeCO!l3MepHMbl, !!O 3TO nenplle!vWeMo B pea.1bHOff 
lj>!l31!'lecKoii 3aJ(a1Je; B KOTopoii Bee BeJil!llHl!bl (B TOM 'lllCJie 
'.11 VK) onpeae.1ll!OT •1lllllb c JleKOTOpbl\IH l!epOUHblMll ow06-
KaM11 Avie. Bom~e roro, AJill B03Hl!KHOBeHllll pacxo.D.11Mocra 
pll.ll.Ol! Jiocraroqno, 11ro61>1 neKoropbie ~ocraBHble •iacroTbl 
6bMH OlleHb MaJlb!Mll, a ·ne paSHblMH TO'lKJiecrl!eJ!HO Hy.mo. 
9ra p!l,!U>I Moryr 6b1Tb llOJIYCXOJillIUHMUCll, II, IlO·Bl!)J.HMOMy, 
aroro coaepweHHo ,~ocrarol!Ho, qro6bl JJ:aTb npH6.irnmellllble 
peweH11S1, ao OHi! He Moryr JiaTb TO'lHoro M8TeMaTll'lec1<oro 
peweH1u1. 

3aMeT!IM ,'l,.1!1 60JihUJefl TO'IHOCTll, '!TO ycJIOBl!e (X. 5) 
oxsarb1saer cJiy'laH anyrpeHHezo pe30HaHca. PaccMOTp!IM 
C!ICTeMy, onpeJJ,emteMylO ll.BYMll yrJIOI!blM!I nepeMeHHblMI! 
Wi. Wa !I, CJie,n;oeare.%HO, ABYMH qacroraMH vi. v2• Tor.na 
yCJ101me (X. 5) 3arrnwerc11 s Blllle 

(X. 6) 

fl 
, , 

ycTh n2 = -n2. r.11.e fl2 eCTh JlQ,qOIKllTCJlhHall BeJIH'lllHa. 

Torn.a Mbl noJiy'll!M yrnomie nllyTpe11Hero pesOHaHca Memtiy 

rapMOHUKOii 111 c qacTOTOii "' JI rapMOHllKOli n; c qacroroli 
v2. B11YTpeH•H11fi pe30HaHc ,1:1aer rimH'lllbtli c.1yqaii neycroii· 
'!HBOCTll 113·3a pa3pb!Ba, 

4. O.llHA CTEnEHb CBOEO)lbl H O.UHA lJACTOTA. PABHASI 
HYJllO 

CTepBblH pacCM3TpllB3eMblil: npHMep COOTBeTCTByeT 3a· 
Jl,a'le c O)l.HOli nepeMe!IHOli ll 0,!l.HOJi 'laCTOTOH "· 3ra Ila· 
crorn MOlKeT 3aa11cerb or Ha'!a.1b!lblX ycJiom1ii H ewe or 
HeCKO.~bKHX napaMeTpOB, BXOAlll.llllX B aan.aqy . .9ro npllBO· 
.rt!IT nae K yc.rnamo 

(X. 7) 

Bo31>MeM cpa3y lKe B Kaqecrsc npHMepa K.pyeoeou Manr­
nuK. 

)KecTKllH MaHTllllK llO.t(Bewe11 Ha OCH, OTHOCHTeJib'f!Q KO· 
ropoil OH MOlKer noaopaq11sarbCll. EcJI11 ero CJierna rOJIK· 
HYTb, Mll!!THHK Ha'lllHaer KOJie6aTbCfl, orKJIOHllllCb 8 o!le 
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CTOpOHbl OT Bepnrna.rrn. Ecm1 ero TOJJKHYTb CH,~bHO, OH 
6y,'!eT spall\aTbCH tteorpam1tJeHHO JJ.OJJro. Paaphlo ttaCTy-
11aeT B TOM CJ1y4ae, KOrJJ.a MaSITHHK TOJJKHYJl!I raK CHJJbHO, 
qTO OH ll.OCTHr BepxHero JJOJJO)l(ef!HH H 3a,!l.ep)l{aJJCH B He· 
ycroli4HBOM aeprnxaJJbHOM 110.rnlKeHHH. Ynal!er JIH OH 3a­
reM BJJeao HJJH anpaso? B Oil.HOM c,1y4ae OH HatJHer cosep-_ 
lll3Tb PHll Jl.~HTeJl!>HblX KO.~e6aHHli, a B J!pyroM CTaHer He· 
orpa1rn11eHHO JJ.OJJrO apamarbCH (3aMe,!l..~HHCb JJO'ITH l!O 
JJOJIHOH OCTaHOBKH BCHKHli pa3 B sepxHeM JJOJIO)l{eHHH). 
BepxHeMy noJ10JKe1m10 oraeqaer 6eCKotte11Hb1li 11epttO.ll H 
HyJJesal! 'lacrora, r. e. 

v=O H t=oo. 

9ro THJllllJHblit: n pttMep ycJJOBHH (X. 7). 
Mb! paccMorpem1 pHil. o,n:HoMepHbIX 11po6,1eM o rn. VIII, 

B KOTOpoli H3IlIJIH JlOJle3Hb!M 11pooecTH HeCKOJlbKO il.Ha­
rpaMM, H306palKalOUIHX !iMl1YJlbC p KBK <PYHKU!ilO nepeMeH­
HOli 8. B paccMaTpHsaeMoli ceii'lac 3ap.aqe noreHUHaJlbHall 
3HeprnH Bb!palKaercH Ha cjJHr. 21 xpirnoli, rJJ.e V1 eCTb rro­
TeHI\HaJibHaH atteprirn seprHK8JlbHOfO MaffT'HHKa. 

B cJiy'!ae ABHL!\eHHff OAHOfO poJJ.a (A) cosepllla!OTCff 
tte6oJibWHe KOJJe6aHttll OTHOCl!TeJlbHO HaqaJla KOOpJJ.HHar 0 
( cjll!r. 22). JJ:pyroil BHJJ. )l.BHlKeHHH (B) COOTBeTCTByeT Henpe­
pbIBHOMY poCTy 0. Ope,!l.eJlhHaff Kpl!Baff xapaKTeptt3yeTCff 
JlB!flKeHHllMH, B Koropb!X p crpeM!fTCH K HyJIIO nptt 8=1t, 
3a, Sn, a '!acToTa 3Toro ABttlKeHHH pasHa uymo. 

BMecro M3ffTH!lKa MOlKHO paCCMOTpeTb IllapHK, K8TH-
1UllliCH qepe3 uenb nepl!O,[(H4eCK!l 110BTOpH!O!UHXCff B03Bbl• 
rneHHOCTeli H BflaJ(l!H, rrpe,!l.CTaBJleHHYIO Ha cjlttr. 21 (aaMe· 
HllM 0 KOOpll.HHarofi X, a It - npoMeJKyTKOM MelK)l.y B03Bbl· 
llJeHHOCTblO l! Bfi81J.HHOH). .LlBHlKeHHJI Ha qmr. 22 
coorseTCTBYIOT KOJ1e6aHHllM s npeJJ.eJJax oJJ.HOii sna)l.HHbI 
(rnytiali A) HJIH JJ.BHlKeHHIO Hail. snaJJ.HH8MH H 'aoaeblrneH• 
HocrnMH (c.ijy1rnli B). Dpe)l.eJJbHb!M cJ1yqaeM cTaHOBHTCI! 
CJiyqafi, KOr)l.a wapHK, BK3THBWHCb Ha B03BblllleHHOCTb, OC· 
TaHaBJIHBaeTCll B 3TOM HeycTOli'll!BOM 110JJO)l(eHHll. 

<I>ttr. 21 coorneTcrsyeT 6ecxone1rnoii nocJJeJJ.OBaTeJlbHO­
crn paBHOOTCTOHIUHX BnaAHH H B03BblllleHHOCTelt c TeM 
lKe ycneXOM MOiK'HO B3HTb TOJlbKO KOH€'!HOe 4HCJIO snattHH 
c rroreHUHaJJbHb!MH cTeHKaMH c o6eHx cropOH. Ha lj>Hr. 23 
H 24 H306palKeHbl ,II.Be Bl18)l.l!Hbl c Bb!COKHMfl l!OTeHIJ,fl8JI8Mlf 



198 

cJiesa H crrpasa. LI.smKeHHe A Aaer KoJie6aHHH so sna­
AHlle c JJeBOH CTOpOHbl, B TO speMH KaK ABHlKemie A' ecTb 
KOJJe6attHH c TOf! lKe caMoii .3Heprneii c rrpasoii cTopoHbl, 
KorAa 3HeprHH B TO'll!OCTH paeaa V1 ( ceAJJOBHHa), 

HOJJ•6aHue 

V numeHl{UaROHQJI 
attepeun 

p ffcnptpb16HOB UoUHIOllUO 

4> Hr. 21 H 22. 

a" e 

p, x-rpaeKTOpHl! !!Meer oo-o6pa3HY!O cpopMy; CKOpOCTb 
(HJ!li p) B TO'!Ke 0 paBHa ·Hymo; 3TO 3Ha'll!T, '!TO 't=OO !I 

v=O. B cJJyYae 6oJiee Bh!COKHX 3tteprnii (B) AHarpaMMa 
npoXOJlHT BOKpyr TO'!eK I !I //; wapHK KOJJe6JieTCH HHYTPH 
!lBYX BllaAHH OT 11eaoii CTeHKH AO npasoii. Pa3pblB npOllC· 
XO,!lHT np11 3Hepr11H v, AJlll KpHBOtt, l!Me!Omef! oo-o6pa3HYIO 
cpopMy. 

B 6oJJhWeii qacrH tPH3H'leCKllX aaAa'I noreRQHaJJhHa!l 
.3H~Pfllll y6brnaer AO HYJ1!1 B 6eCKOH€'1HOCTll, KOfAa B3al!MO· 
.11eiiCTBHe Me)!(AY 'laCTl!!laMI! HC'le3aer. 3TOMY COOTBeT· 
crnyeT rrorettuHaJibHaH Kp1rnaH rrpeACTaBJieattoro Ha cpHr. 25 
mqa. Ha oecKotte'IHOCTtt norettQ11aJJ AocrHraer MaKcHMaJib· 
HOro attat1et1HH, a ttyJJeBaH 3Hepnrn coorsercrnyer paaphrny 
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rlyattKape ( cjlllr. 26). ToqKa ce.rr.noBHHbr tta cjmr. 24 yxolUIT 
B 6ecKOHelJHOCTb. 

J1106aR TO'!Ka Ha p, x-.rr.narpaMMax, e Kornpoii nepece­
KaIOTCll TpaeKrnprm (TO'IKa IT Ha cjrnr. 22, TO'IKa ce)l.JIOBl!Hb! 

p 

a npeileA 

<I> Hr. 23 H 24. 

Ha cjlrir. 24 !!Jiii TOlJKa Ha 6eCKOHe'IHOCTll Ha <jlllr. 26)' ecTb 
TO'IKa pa3BeTBJleHl!ll, ITOCJJe KOTOpoii tpaeKTOPHH MOlKeT 
ll!l.Tll ,11160 O)l.HHM, J11160 !l.PYfHM nyTeM (cjl11r. 27). rlpe.rr.no· 
JJOlKHM, KaK Mhl 3TD ylKe )l.eJJaJJH B rn. VIII, '!To Ha<JaJJh· 
Hble ycJJOBHH 3a)l.aHbl HeTO'lHO, a 3KcnepHMeHTaJihHO ll3Me­
peHb! c aeKoropoii c1eneHhIO tteonpe!l.eJJeHHocrn. Ha'!aJJh· 
Hble J1.8HHhle 38KJIIO'leHbl B !leKOTOpoii !le60JJbWOH o6JJ8CT!l 
a, KOTOpaa )l.BHlKeTCll K TO'IKe pa3BeTBJJeH!lll ll pacmen· 
JilleTCl! 3.11.eCb Ha D.BC qacrn; O)l.Ha '18CTb, 11. CJie.rr.yeT no 01\· 
HOH TpaeKTOpl!H, a l\pyrall, I\'. ll.11.eT no npon!BO!l0;10lKHOMY 
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nyrn. B sro:11 saKJilO'laeTcll cjlHsHqecKHtt CMbrc,1 paspb!BOli 
nyaHKape. 

vb 3THX AllarpaMM MOJKHO IlOHllTb e1ue II TO, KaK 110-
JJy'laeTCll, '!To noJ!Hall ~rneprnll E npeAcras.1HeT co6oi'i 

v 

4> ll r. 25. 

Henpepb!BHY!O cjlyHKL(lllO 11a<iaJibHb!X A8HHblX, B TO apeMI! 
KaK HHTerpa.~ I l!e l!BJIHeTcl! Henpepb!Bllb!M. Mb! OTMe'la.1H 
3TOT JII06onb!THb!H pesyJJbT8T B KQ!lUe pa3JJ.. 2. 

p 

"' "t'. 26. 

06paTHBWHCb K AHarpaMMe <j>Hr. 24, npeAD0.10lKHM, 
'ITO ABHlKB!!!le Ha'IHHaeTcll c JJ€BOH cropOHbl OCH X, T. e. 

x<x1 11 p=O. 
nepeb!e TpaeKTOpllH cyrb rpaeKTOplrn B!IA8 A, a llHTe­

rpa.~ 

1= J pdx (X. 8) 
0 

H3Mep!leT nno1uaJJ.b o6JH!CTH, 38KJI!O'leHHoi'! anyrp11 r.paeK· 
rop1111 A. !(or.a.a Mb! nepeXOAHM c rpaeKropHH A Ha rpaeK· 



TOpHIO B, n,1orn.a,!l,b STOil 00.1?.C:T!I BHeaanno 11aMeHlleTcs:r, HO 
&ro He B.~eqer 3a co6oli H!lKal<oro BHe3aHHoro ll3Me11enm1 
anepr:rn E. 

9rn HOBble peay,1bTaTbl )l,Of!0.1Hll!OT H llHltoM3MeH>llOT 
KapTHHy, 11apHCOHaHHYlO B rrpe.UbUlY!l.IHX r.1anax, npHil,aBall 

<I> Mr. 27. 

ropaai'{o Gom.wee suaiiem1e Heo11pe,'l,eJ1e1rnocrnM B onpe;ie· 
JleHHll Jl,Bff/KeHHll. Pa3pbt8bt n ya11.1wpe OTBe'!aJOT YCJIOBHllM, 
llpl! KOTOpb!X npeiJCIW3at;ue OeUCT8UTeAblW HeB03MOlKHO H 
aerepilrnHHaM cymecrnosatb He MO)!(eT. 

5 . .UBH)KEHH~ B IlPOCTPAHCTBE 

3a;i.a•rn a psyx H rpex H3Mepemrnx np1!BeJ1H K pllil:Y 06· 
,Oeill!eJrnii: rrpe.1lblllY!l\HJ( pesy.~bT8TOB. qTOObl OCTaBaTbCl! l!a 
'rroqse peaJIH3Ma, HaM Hail,JJe}l{HT pacc>1arpasan. ,11,eAcTBll­
TeJlbHhle <Pll3HttecK!le aa.na1111, ·s KOTopwx saa11Mo,11,ei'lcw11E' 
MelK,11,y 11acrnuaM11 crpeMl!T'CH K HY•1!0 Ha 6ecKOlle'!HOCTll, 
a nore!lU:ll8JibHY!O 3Heprn;o Ha 6eCKOHel!l!OCTI! MOlKHO C'IH­
T8Tb pa011ol'! ttyJI!O. BcHKaH rpaeKropm1, I(Blffallcb no KO­
ropoil 'lacniua )l,OCTHraeT 6eCKOHe'lHOCTll c f!yJieBOH CKO· 
pocrhIO, npe)lcTaB.~sier co6ofl reM caMbIM npeJJ.eJibHYID Tpa­
eKropmo nyaf!Kape, a raKHX rpaeKrop11fl cymecrByer 
fiecKoHe•rnoe MHO}l{ecrno. roaopll 06 acrpoHOMHH If rpaeKTo­
pHllX OTHOCllTCJlbHO HCKOTOporo UeHTpa npHTll)!{eHl!ll (cKa­
lKeM, CoJIHl.13), Mb! OTMeqaeM cyw:ecrnoaanHe nepHOJl,Hl!e· 
CKHX llBH}l{eHl!H - Ken.rnpOBCKl!e 3J1Jllll1Cbl. tfeM 60JlbWe OHH 
CTaHOBllTCll, TeM HHlKe COOTBeTCTBY!Ol.U8H HM qacTOTa; B 
npen.e.1e &.~JI!lnc, yxoJlHW:Hil a 6ec1<0He•rnoetb, npe,11,crasm1er 
cooofl napa6011y c ny11esou 11acro1oil; oH rrpoaoJJ,llT rpaHHUy 
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MeJKAY 2M.rnnca~rn u runep6oJiaMH. 2ho rnrrH'lllLIH npt.JMep 
HeycTOH<fHBOCTH, 0 Koropotf He.lb3ll 336b!B3Tb. 

noMl!MO :iTl!X 6eCKOHe4HblX TpaeKTOpHH, Mb! MO)l<;eM 
BCTpeTHTbc;{ co BCeB03MOlKHblMH OCJIOlKHeHllllMH npH pac· 
CMOT(leHHll MilOrHX llCHTPOB npHn!lKCHH!I BMCCTO 0.11.noro. 
no!IBMllOTC!I HCKOTOpLle TO'IK!!, COOTBeTCTBYIOll,\He CeAJIO· 
Bl!HaM noremrna.%Hoii: aHeprm1, Ka*Aal! Ha KOTOpb!x .a:aer 
Ha<ra.10 rpaef\TOp!!!!M c Hy,qenofl <iacroroil, xapaKTep11ay10-
111nM npe.ilMbHOe flOJ10)K€HHe MelKAY op61na Mil pa3JIH'I· 
HblX BllJJ.OB. HeKOTOpb!e op6HTbl npoxO,l\llT BOKpyr OJJ,Horo 
uenrpa, Apyrue lKe oxsaTb!BaIOT JJ,Ba l!JJH necKO.%KO uen­
rpos np11rn)!{eHHJ!. 3JJ,CCb Ha,l.\O CHOBa !lOA4epKHYTb pe3KYIO 
pa3H!HlY MC)!{JJ.Y C'HCTCM3MH c pa3iJe11U.M/:Jl.Mu u 11epa3iJe11u­
.l.lblMU nepe!lteHHbtMU. 06 .3TOM ylKe )lOCTaTO'lllO rosopH· 
.1ocb B pa3,ll. 9-12 rn. IX, oco6eHHO B KOHUC pa3il.. 12. 

B TOM cJiyqae, Koraa nepeMCHHble MOlKHO pa30eAU1b, 
K3lKJl.3ll 113 HllX Be)l.eT ce6lJ no,n:o6110 CllCTCMe c 0.!U!Oll ne­
peMeHHOil, TaK '!TO 3il,eCb YMCCTHbl coo6pa)!{CHHI!, H3JIOlKeH­
Hble s pa3i'l· 4. Kont.a lKe nepeMeH11b1e pa38eAuro ne,ia3H, 
T3K Ha3blsaeMoe o6mee pemeHHe, 110,1y<iaeMoe no Me­
TOilY faM1l.%TOHa - 51Ko6n, npe,:tCTaBmleTCll BeCbMa llCKYC• 
CTBef!Hbl\!, II 3Jl,eCh Hail.O llpllMO np113H8Tb, 'IJ'O TaKHe 33-
JJ.al!H pel!lHTb TO'!HO ~lb! He MOlKeM ( asropy HC113BCCTHO Hll 

06 OJl.HOM CJ1y11ae TaKoro perne1111l'!!) 11 <irn Harnu pllAb! paa· 
J10JKettu11 B ueJJllX noc,1e,11osare,7&Haro npH6JJHlKel!Hll He 
CJIHlllKOM H8il.ClKHbl. TeopeMa nyaRKape onpe,ll,eJleHHO )\O· 
l(a3b!BaeT, '!TO ,;rn pH.l.l,bl ue cxo,n:HTCll. B .1y'lllle\1 c.1y<1ae 
ORH 6blB3!0T llOJ!YCXOJl.SllUHMHCll. npe,11.n0.1araJ! TaKOli CJJy­
qai\, MOlKHO OTblCKaTb rrpH6.~HlKel!Hble perneHHSI l(Jlll orpa­
HH'!eH110ro HHTepaa,1a speMeHH, HO coaepmeHHo cTpororo 
peme1rna Haiirn ne.1baH. Mb! MoiKeM notJ:c'lHTBTb s npe.!l,e­
Jiax paayMHOrO np116.~l!lKe!!HH, 'lTO npOH30ii;.<eT c COJIHe<rnoil: 
CHCTeMoii B Te4Cl!He O,!J,HOro CTOJienrn, HO Mhl He 3HaeM pe­
memrn ;i..1l'! 6ecK011e<iHO 6onbrnoro Hl!Tepsana 0pe111em1. 

B KJJacCH'!ecKoii MexanHKe ner crpoww iJerepMunuaM.a, 
oco6el!l!O KOrJa ~lb! llOMIH!M 0 TOM BeCb\!a BalKHOM (jlaKTe, 
4TO CHCTeMa He «3a,ll,aeTCH», a «U3MepHeTCJ! c oepaH.Ut/.eH.­
HOU rottliOCTblO» B nporne.'l.rnHe nepno)l.bl speMelrn. B na· 
'laJJhHb!X yc,mBHHX BcerAa cymecrsyeT HeKoTopal! !lKcnep11· 
Me!IT8.qbHaH 11eonpe11.e.1em10CTb, KOTOpaH c T€'1CH!!CM ape• 
Me1rn nocreaemm Bo3pacTaeT. 



BepHeM·cll K sa)la'!e s ;rnyx H3Mepeam1x H yc.10Bmo 
(X. 6} AJJli sttyTpetmero pe3ottaHca 

n1v1 = n;v2 . 

Ha qrnr. 28 IWJ!lOCTpHpyerc!I 3Ta Cf!Tyal.\Hll, COOTl3eT· 
cray1ow.all xoporno !l313ecrno1M «qmrypaM J1ucca*y». Ko· 
opJJ;uHaTa x1 Ko,1e6.11ercli or 0 ,lo a1 ll o6parno (c nep1w· 

0 a, 

<I> II r. 28. 

;(OM t1). a X2 MCHllCTCll OT 0 )J;O a, c nep!!OJlOM 't2. CJiy•rnA 
n1 ~2, n2 = I a ypaBHeHHJI (X. 6) osHa11aer, •no 

i:1 =2i:2, r. e. 2v1 = v2• 

KorJJ;a i:1 MeHhllle i:2, no,1yqaercll Kprrnall a; Haooopor, 
Kor)l,a i:1 60JlbWe T2, 06pa3yercR Kp11Ba!I !}. B O.!\HOM cnyqae 
KpHBall OTX0.11.HT OT nepBOf!aqaJibHOA KpHBOff Bnpaao. Bo 
BTOpOM cJiyqae OHa OTKJIDHHeTC!l BJ!eBO. B aroMHOfl <j>H3HKe 
MOJKHO HaiiTll MHOro flOJIOOHblX 33,!l,B'I c «p03CTO'IHhlM ABU· 
me1meM» 1). O.n.110 B03MymeHHe Bhl3hlaaer rrpel(eccmo snpa­
so; rrp0Tl!Borro.10L1rnoe B03Myme1rne Bhl3h!Baer npeu,eccmo 
ll,ieao. · 

Yc.10m1e (X. 6) He.%3!1 paccMarpusarh CTOJlh CTporo, 
KaK 3TO c;r,eJJaJJ Ohl Mare~ll!T!IK. l!acroThl v1 H v2 onpe.o.e· 
115!lOTC5! 3KcnepHM€HTllJlbHO c orpaHllqeHHOA TO•l!IOCThJO; HX 
OTHOllleHHe TaKJKe Jl3lleCTHO c orpaHll'leHllhlM YHC.~OM 3Ha· 
Kos. CJJe)l.OBareJlbHO, ero scer,n;a MOJKHO arrrrpoKCHMHpoaaTh 

1) 0JlHH H3 npttMepoa TOKoro JlBHlKeHHH c po3eT04HO~ rpaeKrOpHe~ 
paccMorpeH B KHHre Jl. 5 p H ,1 JI JO, H a, AroM 6opa, '1.-111.., 1935, 
crp. 94-96. - fl pu.M, pea, 
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p,ecl!TH'IHOH Ap06bIO. MaTeMaT!IK cKa3a.1 6b1, •rro ,n:JJH ape11; 
orepameHHll BhlpOlKACHHH (X. 6) ornornemre .11omrrno 6blr1> 
Hppall,HOHa.%HblM, HO 3KC!lepHMenraJJbHOe !13MepeHHe He 
MOlKeT OTJIH'IHTb ttppal.IJlOHlWbHOe OT paI(l!O!laJ1bHOro. 

BcnoMHHM o pa3.10)Kemrn 1111rna na 3KpaHe re.wBH3opa. 
Kor.ua paccTOHHl!e :ll<'lKAy crpoKa~rn craHoBHTCH MeHbWe 
AHaMerpa flHTHa, CKa3aTb, y,a:oe,1ernop11eTCll COOTHOlllef!H(; 
(X. 6) H'1ll HCT, yJKe HCJlb3l!! . 

6. CB513AHHblE OCUHJIJUITOPbl 

B pa3;i_. 3 [ypaBHCHHll (X. 5) H (X. 6)] Mbl noKa3a,w, 
no'!eMy cne.n:yeT ocreperaTbCH BHyrpeHHHX pe30HBHCOB.3TO 
ny•nne Bcero B!liUlO Ha CHCTCMaX CBll3BHHblX ocr.urn,q11ropOB. 
Btta'!a.1e KpaTKo paccMorpHM xo,:i. perneH1111 xopowo HaBe­
CTHOli 3a.!l.a'!H 0 .ll,Byx C8Jl3GftHl:>tX .!IUHeUHblX OCU,U.11.!lflTOpax. 

nycn, llOTeH!l,f!B,1bHBH 3Heprnl! paBHll V, a K1111CT!l'leCKaH 

~Heprm1 paBHa E~. TaKHM o6pa30M, 

V 1 2_j_ + l 2 = 2 a11X1 , a12X1X2 2 a'nxz. 

1 .<J • • 1'- ,. ') 
Ek = 2 m11.x:j +· m1,x1x;1 2 m"x;,,. 

(X. 9) 

3.aecb Xi H X2 cyTb nepeMeHllble o6oHx ocQ!l,1m1Topoa, a 
a12 H m12 - namrtec1we u 1eu11.eru11ec1eue Kaa¢¢u1.fuen11:>1 
C8fl3U. 

3annmeM .~emo HaXOAHMbJe ypaimemrn ABf!lKenmi a 
cJJeAyromeM Bl1!1.e: 

(mn :i: +all) x1+ (m12 ~: +a12)x2=0, 

(
\ (!2 ) I ()2 ) 

1
m12 iJt,+aw x,+\mn 0t,+a22 x2=0. 

(X. IO 

Mb1 HIUeM «co6craeH11oe» KOJJe6aHm; c •rncromil ro; sa• 
MeHHB iJ2/iJt2 npocro qepea -ro2, noJJyqaeM, 'ITO 

Aux1+A12.X:2=0 
H (X. I I) 

rAe 



J1HHefrnble ypaBHeH!lll (X.11) Hll!e10r peweHHe npll onpeAe· 
J1Hte.'!e, paBHOM Hy.11Q 

0= !Al =A11A22 -Ai2= 
=mum2d(&ir1-ro2)(i;:i~2-w2)-K2 (&!l2-©2)2]. (X. 12) 

4a CTOTb! QH II 022 cyTb co6crBeHHble 'laCTOTbl HeCBff. 
aaHHbIX ocu.11J1J1R:ropon, a K ecrb K0'1cjl<jnu.1aeHr CBll311. 

Ecmb c6Rsb 

!l, i=:::::::_;L___ -r ) 
4> Hr. 29, 

B CBll3aHHOii Cl!CTeMe KOJie6aHl!ll He JIOK8JIH30BaHbl B OA· 
HOM OCU.HJIJIHTOpe; nao6opor, o6a OCl.ll!Jlm!Topa KO.~e6JJIOT· 
CH BMeCTe, T. e. 

x1 = X 1 cos ©t, x2 = X 2 coswt, 
(X. 13) 

_ X, =+ A12 =+ A,. 
X, A 11 A 12 ' 

BHyrpeHHllii pe30HaHc CJJyttaercH rorAa, Koma Qu 11 Q22 
llOllTH paBHbl .npyr Apyry. Bo3Hl!Ka1ow.1iii pe3yJ1brar xopo· 
wo Bl!AeH Hli qrnr. 29. 4acrora © cs113a1rno!i cl!cTeMbI npeA • 
cranJieHa 3Aecb a ijlynK11,1m Q 22 ( co6crneHHa11 t1acrora 2 
npu orcyrcrBHH CBH3H). Korn:a Cllll3b K parrna Hy mo, rpa· 
$HK COCTOH1' 113 rop!11lOHTa.1bl!Oi! DpR:MOil (ro Q11) I! npll· 
MO!i HOA yr.10M 45° (@=&!2~). 06eJJHHllH nepeceKa!OTC!! llptt 

(jJ = gll = g22• 
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OpH Haml4!HI C8R3H (K*O) qacrora onpeae.1Rercsi ypaB· 
11e11HeM (X. 12) II npeP.CTaB.1HeTCl! P.BY~IS! rllnep60JUl4eCKH· 
MH "PHBblMll, Koropb1e 60.~ee He nepeceKaIDTCH. KorP.a f.!22 
paBHO Ql., qaCTOTa (J) B ypaBHeH!lH (X. 12) Bb!pamaercH 
coornornerrneM 

(X. 14) 
omcJOiJa 

2 '1i1 ± KRi2 
CO= 1±/( 

3rn ljlop'>tyi!bl j\8!0T ABe '!aCTOTbl (I) H m', ll3 KOTOpblX 
O,ll.Ha Bb!Ille, a P.pyral! !!HlKe qacTOTbl IJa. fl,rn, OP.HOH Jl3 

AMru1umyiki 

' 

4> Hr. 00. 

3THX 11acror KO.~e6aH!lll COBf!a,llalOT ITO ipase (Xi II X2 !10· 
JIOlK!lTeilhHbl). a )lilll Apyroii '!aCl'OTbl K0.1e6aHHll npOTHBO· 
110JJOJKHbl 110 ipa3e (X1>0 H X2<0). Ecm1 CHCTeMa aoa· 
6yJKt1eHa 6e3 oco6btX npe.llOCTOpOlKHOCrell, TO II m, ll ro' 
6yJJ.yT B030YlKll8TbCll Billecre, TaK '!TO B ,llBHlKellllll !JO· 
HBl!TCH 6ueHuR (11m1 Mo11.y.~mum) c 'lacrorol!. ro -oo'. 3ro 
cxeMar11qecK11 Hso6paarnercl! Ha qrnr. 30. B &Kcnep11MeH· 
TBilbH.b!X yqe6HKKaX BTH 6HeR!U! <j>llrypllpyior IlOA MeTKl!M 
H83BaH!leM «Cl!MnarH'leCKHe Mal!THHKI!:>. 

Mm1rno npHKHHYTb, t!TO npOH30H)leT B TOM c11yqae, KO• 
rAa oou1t U3 ocquAARropoe, 11anp11Mep nepBbil!., 11e 6y,11,er 
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11u11eu/l(?L,!I. 3m 03Ha'!aer 3aMetty ypaBHeH!!H (X. 10) cJJe· 
LlY!OUUIMIJ ypa1rne1nrnMH: 

(mu :;, +au) X1 + ( mn ~: + arn) x2 = V<Jl (X1), 
(X. 15) 

3)'.leCh qi MO.IKeT 6b!Tb JJ!05oll. tPYHKUHefi Xi, a y orrpe,ae.1HeT 
crenem, He.rnHefiHocrn. Mw He craHeM paccMaTpHBaTi, 06· 
myro 3a)la'ly, a npocro npe,n:no.~olKHM, uo CBH3b cJia6a H 
EH!JIHHCHHOCTb O'lel!b lle3Ha'IHTe.1bHa, T. e. 

K- MBJ!O, v- oqem. Ma.w, y2 - tlH'ITOlKHO MIWO. (X. l5a) 

<PyHKUlllO <jl MOlKllO pa3.~0J'KHTb B raKOH crenem1oil plU~: 

q>=ao+a1x1+¥i+aaXt+ · · .. 
EcJrn X1 paBHO X1 cos (l)t, TO xi ;i.aeT 1meH xi cos 2w!, 

xi ,uaer Xj cos 3wl . . . . f1peJ1rro.~o:arnM, HanpttMep, qro 

qi= a0 +a2xi. (X. 156) 

Mb! MolKeM f!onwrarbCll npoaecrn cJJet1y<o111Hil noplli\OK 
noCJie.n:oaare.%HolX npHOJJl!lKeHHH: llJill HyJiesoro npttl'fatt· 
)!{eHH!l no;rnraeM y=O H pemaeM Cl!CTeMy (X. 10) TaK, KaK 
STO t1Ma,10c& BbHDe. Bbli!MHB Oi!HY H3 ,n:syx BOSMNKHb!X 
43CTOT, CKa)l{eM lil, HaXO;J.HM, '!TO 

\ 

x 10 =X1 cos ©t H X:io = X2 cos wt, (X. 16) 

KaK 3TO eCTb B ypaBHeHl!H (X. 13)' 
TaKoBo Hawe np116J111.11<eHHe 11yJJesoro rropn.1\Kll c npe-

06,iaiJa1011;eu qacroTou ro . .llmi npn6.~HJKemu1 nepf3oeo no­
pRiJ1w HCl!OJlbSyeM B qi llJ!eH Xrn If nomiraeM, '11'0 KO::itjlqrn· 
l.(HeHT v Ma,1, T. e. 

X 2 2 1 2 
<p=a1+et2 1COS ©t=<l-0+2a2X1+ 

1 2 + 2 a;X 1 cos 2wt. (X.' t 7) 

3ro BblpalKemie nollBm1erc11 s npasol\ qacTH ypaaHe· 

!lllll (X. 15). nocTOllHHb!il q,1e11 (Clo - ; a2XJ) He npeJtCTa• 

l!Jl!le1' oco6oro 1rnrcpeca; 1111eu, co;i.ep:>Kall\Hi! 2wf, 6yD.er 
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ll036yJKJtaTb KOi!e6amu1 Xi H Xz c, qacTOTOii 2(J), TaK!!M 06· 
paaoM, Mb! 111UeM pewemrn X11 11 X21 B nepBOM nplloJrnme· 
mm, T. e. 

Xi= Xw Xu H Xn =Yi cos 2rot, 
X2·= x2() + X2i H X21=YzCOS2rot. 

(X. 18) 

y ilac no.rty•rn.~HCb .~HHeHHble ypaBHeHHi! co CJle.ll,y!OmHMH 
'IJie11aMH c rrpaaoif cropoHbI paBeric1sa: 

Au (2ro) Y 1 + A12 (2w) Y 2 = ~ vu2Xi. 
Azi (2ro) Y 1 +An (200) Y2 = 0. 

EcJ111 onpeJiem!TeJib 11e paseH fl)'JI!O 

A18 (2ro) = -4m1kro2 + a1k = m1k (S'l}k - 4@2), 

(X. 19) 

\A1d2(J)) I+ 0, (X. 20) 

TaKHM o5pa30M, ~1bi noJJytlaeM 11e60J1blllHe nonpaBKH Y1 
I! Yi 110 Be.~wm!le nops!;l,Kll i'· KOTOpb!e HeOOXOJJ.l!MO BB€CTI! 
B ypa1rneHHll (X. 18). 

Cttryaum1, O.ll:HaKO, COBeptne!l!IO H3MeHHeTCSI, KOr)la on· 
pe.!1,emcrre,1& O'leH& Ma.~, T. e, 

I A (2m) ! ""'o. (X. 22) 

Mhl y>Ke pacc~rnrpl!BaJII! onpenemne,1b \Al ypaaHeHHlI 
(X. 12) " Ha3Ba,1H (!} I! w' ero KOplll!MI!. B Hy.'ICBOM npn· 
6JIHlKel!l!I! Mb! MolKeM ll3S!Tb mi6o ro, 1rn60 lKe w'. 
Ecirn B3S!Tb ro, TO 113 IA(2w}I =0 no.11y'IHM, '!TO 2ro=w, 

Ec.1u1 B3l!Th ro', TO 1!3 IA (2())')\ = 0 noJiy'll!M, 'ITO 2m' = w. 

(X. 23) 

JlaHHble yc.~oB!UI BblpalKalOr cJiy'latt BHyrpeHHero pe-
30HaHca MelK,o:y O,!lHOii H3 '!aCTOT I! BTOpoli rapMOllllKOil 
npyroil 4aCTOTbl. 3ra auoMaJIHH B TO'!HOCTI! COOTBeTCTByeT 
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ycJJOBlllO (X. 6) riyaaKape. 3.necb Tpe6yeTC!I oco6oe pac­
CMOTpea11e, IlOCKOJJhKY Y1 (llJJll Y2) MOfYT CT8Tb BeJJl't<lll· 
aoii Toro )!{e nop11.zma, '!TO 11 X1 (11JJ11 X2), 11 Hallie npe)l­
no,1o)!{eH11e o e11.1111cTBe11110M npeo6JJa.1latomeM qJJeHe yTpa­
TIH CBOIO CllJJy. 

3ry 3a11:aqy no.n11ee paccMoTpeJJ Ma)!rnpo 1), KoropoMy 
y.naJJOCb nQJiy411Tb perneHJl!I llJIH :n11x aHOMaJJbHblX yc.10-
BHH. B 3TOM npuMepe pa3pb1Bhl caona BblTeKaIOT Ha ycJJo­
BllH flya1!Kape. 

Bo ecex 3a;i_aqax Ha K011e6aH11si 06m11li pe3yJJbT3T co­
c10111 B TOM, 'lTO C8fl3b MeJ/Cay OCU,UA/lflTOpaMu yBeAU'tU· 
Baer pa311,uu,y ttacror. H11b1M11 CJJOB8Mll, 'laCTOTbl KaK 6yi!.­
TD OTTaJJKllB3IOT J:lpyr J:lpyra. 

7. HECKOJ!bKO flPHMEPOB H3 ACTPOHOMHH 

A. Cny•au cronKHoaenHA 

3roT np11Mep paccMarp11saJ1c11 caMHM riyaHKape 2). OH 
np11eo.n;11r K !IBHbIM pa3pb1B8M: qacT11ua A J11160 npoxomn 
MHMO '18CTl!Uhl B 6e3 CTOJJKHOBeHll!l H 11.!leT HOpMaJJbHO no 
CBOeMy co6cTBeHHOMY nyTH, .nH6o )!{e OHa yJ:lapuTC!I 0 qa­
CTllUY B II OTKJJOHHTC!l. 8111 .n;sa ABH)!{eH!JH cosepwettHO 
pa3JJJl4Hbl II Ma.~eiiwee 113Me11e1111e B H8'18J1bHhlX yc.nOBll!lX 
)l.OCT3TO'!RO J:(Jlll roro, <!T06bJ Bbl3B8Tb nepexo.n c O,lHOi't 
TpaeKrop1111 11a .llpyry10. 

6. CnyTHHK 3eMnH 

3eMll!l HMeer tjJopMy 11e wapa, a cnlllOll\eH11oro 3,1JJ11n­
co11.n;a. TpaeKropHIO 11cKyccrBeH11oro cnyrHHKa Bbl'IHCJJllJJ no 
MeTOAY nocJieAOB3TeJlbHblX nptt6J111lKe1111il 5pay3p 3). KOTO· 
pblH 0611apy)!{HJJ HeyCTOfl'IHBOe llBll)!{eHHe hpH HBKJIOHeHHll 
53°. Oco6hli't cJJyqafi, AonycKaIOw.tti'! paa.n;e.nea11e nepeMeHHhlX, 

1) Magi r o s D., Inform. and Control, 2, 297 (1959); Proc. Natl. 
Acad. Sci. U. S .. 1608 (1960); /. Math. Phys.,2 (6), 869 (1961). 

2) Poi n care H .. Methodes nouvelles de la mecanique celeste, 
Vol. I, Chapters V and Vlll, G. Villars, Paris and Dover Pub., N. Y., 
1892. 

3) Brouwer D .. Astron. /., 64, 378 (1959); Proc. Symposium 
Appl. Math .. 9, 152 (1959). 
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6hl.1 Bb!RlJ;!eH BHHT!1 I)' KOTOpblii no.1ytrn.n YCTOfl•lllBYID 
TpaeKTOpH!O, 3a HCKJll04eH!JeM TpaeKTOpHii, npOXO)l,Rll(HX 
ttepea nomoca. B nposc,'J.eH110M HM paC4eTe cxoJl.llMOCTb 
OTCYTCTI>yeT, KOr)l,11 HaK,ijOHeHue llOCTHraeT 63°, TaK l!TO ara 
aHoMaJillS! COOTBeTCTByeT BHyrpe1111eMy pea0Ha11cy (aHaJ10-
rn4HOMY ypaBHe!Hll{) (X. 6)1 Me:>KJly 'lllCTOTaMH ttyJteaoro 
11p116,ijHJKeHIHl. 3TOT BllyTpeHHHii pe30HaHc nepeMCCTMTCll 
Ha ;t,pyroe HBKJIO!HeHlle npH nepBOM npl!6JI!HKeHHH I! nepe­
MecTllTCll ell(e B CJleJJ.y!Oll(llX Ilpi!OJIH~eHHllX; B KOHUe KOH­
UOl3 OH, 11eco~1HeHHO, ,D,OCTHfHeT •IlOJrnpaoii TpaeKTOpll!I. . 

l1Hb!Mll c.noaaMH, aTo npoHaoiiner npl! coonrnUieHHll 

(X.24) 

r)le V10 11 vzo cyrb '!aCTOTbI uyaesoro 11pMOJJHa<e1rnl1, no­
creneHttO aaMem1eMbte 'lacroTaMH 

r,n:,e V1 II V2, - <jlaKTM'leCKHe KO!le1Uib!e 'HICT01'hl. 
9rn 3a~teHa npe;i;oKa3bIBaJiacb ·B rJI. IX. 3aAatfa no;i;o6-

uoro poAa paccMaTpHaa,rnci. ui ol'.imeM B11,n:,e a pa3il. 9, r,!l,e 
'llO)l,LH:pKMBa.TOCb, 4TO B ,'J.elkTBllTeJlbHOCTH ycJIOBl!e CTyaH· 

. Kape ,ll.O.~lK!!O COJJ.epa<aTb •iacTOT!>t V1< oK6!!'1aTe,1bHOii sa­
JJ.atJH, ~ ro apeMl! KaK auaJHrn Ha ocuose psina noCJiei!OBa-
TeJthHblX rrptt6JilllKeHllH, IlO-Blli\ll.MOMy, Ollll!60'!HO COAepl«HT 
11a qaJibHhle ttesoaMyll(eHHhle 11ac10Tb! Vho. ,Slcao c nepsoro 
sarnsi,'la, lJTO JII06oe yCJIOBHe Ha OCHOBe npOH3BOJ1bHOH MO· 
)le.rn, Bb!6pa1rnoii ;1.m1 ttym:uoro np1!6Jil!iKeHHll, .LJ.o,ilKHO 
113MeHHTbCll 6.rnro:tapsi BBeJJ;e!!l!IO np116JimKeHHH 60J1ee Bbl· 
COKHX noplli!l<OB. 

Bo scex cJiyqaHx, Koropb!e Mb! paccMoTpe;m, ttelicTBH· 
TeJl&HO Ha6mo.11aeTcff cJ1e,n:yroruee: o'!eHb MaJioro uaMeHe· 
Hill! B Ha'laJibH&IX YCJIOBMHX HJIH B CTPYKType cttcreMbl no­
crarolJHO, 4T06ht Bbl3BaTb l!eKOTOpoe KOHe'lHOe 1!3McHeH11e 
rpaeKTOpllil. 810 II eCTb TOT Bl!)\ paapblaa, npOlleMOHCTpH­
pOBallHOro nyaHKape, Rorop&1il coorseTcTByer orcyrcrs1110 
paBHOMepHoil CXOJ\ll.MOCTH. 

') Vin Ii J. P., /. Research Nat!. Bur. Standards, Ser. B, &3, 
-105 (1959); J. Research Natl. Bur. Standards, Set. B, 65, 131 (1961); 
J. Research Natl Bw. Standards. Ser. B. 65, 169 (1961), 
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dTI! ilHOMaJllllf }leJ!alOT HeB03MOMHblM TO•rnoe npeii,cKa· 
saHtte nose,lleHHll CHCTeMbl no 11creYeHH11 .~io6oro 60,1brnoro 
npOMCMYTKa apeMelm II Henocpen.cTBeHHO npHBOJl}IT K Cl'a. 
TllCTH4CCKOH MexaHHKe. MOMHO !lOBTOpttTb 3JJ,eCh npl!Mep, 
np;rseAeHHbtii BopeJJeM, KOTOpblii ylKe pacc~1a1p1rna,1c11 a 
rnase IX: nepeMemeH11e f!a l c.11 Maccb1 11 I z, uaxoAsi· 
meiicsi Ha CHpHyce, npHBOJ\HT K H3Mef!eHmo nom1 Tl!lKecrn 
Ha 3e1'We 60.1ee 'leM Ha I Q-IOO. dTO B03My!L\elllle, Ha rrep· 
ahlli asrmm KalKymeec11 HC3Ha•nneJJbllblM, ;taer HaM B03· 
MO)KHOCTb onpe,o:eJlllTb ABHlKem1e MOc1eKyJ1 ra:ia 3a npo· 
MelKyroK apeMeHH nopHAKa o,n:11oi'! !.l!l,1.11Ho1rnoil ;i,om1 ce­
KyHAbl; npe,i:\cKa3am1e Ha 60,1ee ,:i:m1re,%HOe Bpe~rn cra­
HOBHTCSJ HeB03MOlKHblM. Op1rnep, BblOpaHHb!H BopeJJCM, 
npeKpac110 onpaBAblBaeT crn111crn4ec1rne Mero.n:w BoJJ&u,­
Malia, CTaBH B TO JKe caMoe BpeMl! 3a)l;a1!y 11eyc10JiqHBOCTH, 
MeHee O'lellHAflY!O, HO He MeHee peac1bHYIO. 011a HCHO onpe­
)'.\e,qlleTCll yc.~oBl-lllMH OyaHKape. 

8. 3A,l(A 411 OPl1KllN(HOIT MEXAHHKH 

Bee aa,~a11H, paccMaTpHBaBllJHCCll B npe.nmecrsylOlllHX 
pa3,[le.llaX, COOTBCTCTBOB3Jl!i 00b1 1U!Oii CllTyamrn B 1macc11•1e­
CKOii Mexalll!Ke: OTCYTCTBHIO rpCHHR, B513KOCTH, 3aryxamH1 
moooro BHJl;a. 810 np1n1eH11Mo K He6ecnoii Mexa11ttKe, 'ITO 
H npennoJJaraJ1ocr, B cTari.11x IIyaHKape. YCJJmnrn Keycroii­
'IHBOCTH, OTKpbITblC OyaHKape, llMC!OT, OAllllKO, UH!poKylO 
(96J1acrb np11Mett11MOCTH H pacrrpocrpaHH!OTcH 11a npo6.~eMh! 
npHKJlaJlHOM MeXaHHK!I, B KOropoii MOfYT 6b1Tb cymenBeH• 
HblMH ace BHJl.bl aaryxa111111 (H no.~m1rnrem,nb1e, H orp11-
ua1eJJbHbie). Mbl He 6yAeM notipo6110 paccMarpHBaTb npo· 
t'iJieMbl TaKOro PO.Lia; HX llllil.71113 MOlKHO HllHTH HO MHOflll( 
KHHrax 11 crar1>HX, nocsi11ue11HbIX sonpocaM Mexa11HtJecK11x 
KOJ1e6an11ii. Jl.allMM JJHWb Kpa11we mmca1rne HeKoropbIX 
Mexatt111JecK11x np11.11epoa !I noKalKe:11, KaK1n1 o6pa30M a11y· 
TpeHHHM pe3oHaHC np11BO,!VlT K HeycTOli'!Hl30CTH. 

CBJl:JaHH/Jte ocqu.11,iR.TOpbl. up!l OTCYTCTBllH conpOTllB,1e­
mrn paccMaTpliBilll!ICb B pa3Jl. 6, HO AeliCTBHTe.nbHble oc­
lU!.ll.151TOpbl acerJla COBepruaIOT 33TYXa!OW.He KOJie6a11mr. 
HenpepblBKble KOJJe6aHHl! MO}!{HQ C03JlaTb, eCJlll nepai.1ii 
OClUIJIJll!TOp COJleplKHT HCKOTOpoe OTpUl{are111>Hoe conpOTU· 
8.!!enu.e (nO)l.l(eplKHBalOlJ\ee JlBHlKeHHe), B TO BpeMH !{3K 
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sropoii ocu11J1JlllTop aaryxaer noA JJ.elicTBlleM nonolKHTeJJb· 
Horo conpoTHB.11emu1. Sry aa)laqy ~lOJKHo pacc:11orpeTb B 
o6meM llHAe. Ee pemeirne Aaer peayJ11>TaTbl, np116J111aHreJ11>· 
HO L'O''TneTcrnyrow:1rn noKaaa!IHlitM Ha <jlnr. 31 11 32. Ha 
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4> ll r. 3J. 4> Kr. 32. 

<j>11r. 31 a.rnrocrpnpyercll cJiy'laii cJia6oii CB!l3H, KOI'Aa rn· 
nep6om1IJecK11e Kp11Bble no.~yqa1orcS1 rrpH Hy11eaoM conpo· 
THB.~eH1111, a cnJtOWHa!I &p1rnaS1 npeAcraa1rneT co6oii '!aero· 
ry llbIHYlKAeHHhlX KOJJe6aHHH. BeJl!tttl!Ha OTHOlllEHll!I HHTeH· 
CliBHOCTeil 06011x OCUllJ!Jll!TOPOB BblpaJKaeTC!I Hlf}l{Hel! 
11p11soi!. Ec,111 qacrora Ko;1e6aHH1i Q 1 no.ll)l.eplKHBaeTcll no· 
CTO!IHHOH, TO Mb! llOJIY'lllM TO'!HYIO pe3oHal!Cl!YIO KpHBYIO 
(11yllKT1JpHa!I Jll!Hm1)' HO AeliCTBHe Broporo OCUllJ!JJHTOpa 
Ila nepBbiii Bbl30BeT CMew:e1me 'laCTOTbl (!), KOTO)lall, !lO-Bll· 
l!llMOMy, OTXOAllT OT '13CT0Tbl 02. B peay.1brare AelkTBH· 
reJJbHas:r peso11aHcHall Kp11Ball BblrJls:?AllT ocrpee, 'leM HOP· 
MaJJbHaH. 

JlHarpaMMa q>H:r. 32 coorsercrsyer Cf!Jlhttoil cs!lsH. I.fa· 
crora w xapaKrepH3yeTcl! rerrepi, Z-o6paauoil KpHBoii c 
Heycroi%q11soli cpe1111eli qacrbIO. Oaa pacr1011ara.ercf! KaK 
pa.:i B,!\0111> 061mx BeTBeii nepBOHa'l3Jlb!l0H KP!IBOH (6e3 CO· 



npw.tepm HeDnpeiJeMHHOCTU 8 KA.accu~eCICOil .«exa1<Uke 2\3 

rrpoTHHJieHll!l). Pe30Ha!lc1iaH Kp1rnaH B 3TOM cJiy'lae pac• 
~errJilleTcH Ila JtBe p a3ml'!Hhle BeTB11 c pe3KllMH nepexo­
Jta~rn OT aepXHHX BeTsei1 K HHlKHHM. HenpepblBHOCTll 60J!b· 
we HeT, H MelKAY pa3;1H'lllb1Ml! rnrraMH JlBlllKeHHil cyllle· 
C'rBYlOT pe3KHe pa3pb!Bhl ') (CM. C.1€JlYIOll.\llH pasJJ,e.1). 
MHoro l10Jl06Hb!X rrpHMepo!l Jl,aJOT He3aryxalOUUte &JleKTPH• 
qec1111e 11011rypb!. CoruJieMcH Ha MexaHtttJecKy!O aat1a11y: Ha· 
CTellllh!e '13Chl. flepBb!M OCUl!JlJl!ITOpOM (no11gepi1rnaae• 
Mb!M) c.~ylKHT 'laCOBOe 6a.~aHcl!pHoe KOJieco; BTOpoi\ OCUlW· 
J1snop (c 3aTyxamieM) 06pa3yer MasnHHK. KorAa o6a oc• 
Ul!JlJl!!TOpa HaXOA!ITCH y peaoHaHca, TO '!aCbl HJJ.YT 6hlcrpee 
11,111 Me)l.JieH!!ee a 3aBHCl!MOCT!! OT o6crm!TeJlbCTS. 

9. OTPHUATEJlhHbIE conPOTl1BJlEHl15l B OC!..l,HJIJl5!TOPAX 

noJ1e3HO OCTaHOBHTbCH BKparue Ha flOHllTHH 06 orpu­
lf{l.Te/loliQ.U conpoTUe11enuu. Mttortte ,:i,1exrp11qecK11e, 3JleK• 
rporrnwe 11 no.~ynpoBOil.HBKOBbie ycrpoiicrBa 06.1ail,a10r He· 
KOTOpb!MH BeCbMa C.10.IKHb!MH xapaKrep!!CTHKa:>ll!, B KOTO· 
pb!X TOK l, Bb!paLKellHblH B BH,L\e Hexoropoii (jlyHKUHH Ha· 
nplllKeHffll v. MOlKeT Ha HeKOTOph!X y11acTKaX Kpl!BOH ,ll;a• 
sar1> orp11uareJ1huoe conpo11rn.1eHHe R, xapaKrep11.1ylO• 
ll.\eecs cJJe.uy10mHMH COOTHOilleH!!llMH: 

I di 
ff= dV, R= R.'. R' > 0. (X. 25) 

, TaKoe ycrpoikTBo, noAXOJl,Slll<HM o6paaoM coe,11HHeHHOe 
(H.ijl! CBH3aHHOe} c KOHrypoM, MOlKer C03,L\aBaTb OTpHUa· 
TeJibHoe cor1ponm,1e1rne B Kotuype H KOMneHCHpoBaTh 
06bl'!HOe [!Q,1Q)IU!Te,%HOe CO[JpOTHBJlefme, TeM caMbIM C03· 
J.aBal! BhfHyJK,a;eH!lble Kmie6a!lH!I. Bee ycrpoi'tcrna c orp!!· 
uaTe.TbHblM conponrnJielll!eM xapaKTep!I3Y!OTCH c11,1bHOil He· 
mrneii.HOCTblO H 3aBHcl!MOCTh!O cpeJJ.ttero orp11uareJ1&lloro 
conponrnJieHHil R or aMIIJI!!TYJJ.bI Ko.1e6amdi. B o6meM s;rH 
ycTpoli:cTBa Moryr C03JtaBaTb ( B 3aBl!CHMOCtll OT aMnml· 
ry,n,bl) orp11uareJ1bHOe conporn0,1eHHe 

R~ < R' < R~. (X. 26) 
'l Br ii Io u in L, Arm a gnat H., Les Mesure; en haute 

frequence, Chapter 1, p 12, Chiron, Paris, 1923; Cruft Electronic 
Stall, Electronic Circuits an<l Tubes, McGraw·Hill, N. Y., 1947, 
pp. 472-477. 
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rJJ.e R=-R'. 3aK.~lOl!a!Oll.leecl! B npeAeJiax oT R',,. AO R~. 
9roro o6ru.ero yTBeplKilellllll ,llocraTol!llO JJ:Jill !>JleMernap­
Horo paCCMOTpeHHI!. 

Dpe.nno,1mKHM, '!To cyu,ecrayer HeKoTopoe orpm1ne,1b· 
Hoe conpon1am~m1e B 11epsoM ocuH.winope !13 ypaBHellll!I 
(X.10) l! o6bll!HOe IlOilOMl!TeJlbHOe conponnlJlelllle BO BTO­

po;i ocmrnmirope. 9ro npe;urnJioJKeaHe oaaa•iaer BKJl!Ol!e· 
!!He ;w6aBO'lHaro qJieHa -R'x1 a· nepaoe ypasne1me H 
ttJiena +rx2 - BO aropoe. HpeJJ.no,qolKHM, KpoMe roro, 
<!TO CBH3H M€)1(Jl.Y HHMH HeT (a12=0, c,1e;i,oaare.%flO, 
l.!12 =0). Hae HHTepecyer ll03MOlKHOCTb Bb!HYlKJ1.el!l!b!X KO· 
.~e6aHtt!i e1

@
1• B 3TOM cJiyl!ae o6a ypaBaemui (X. l l) 3a­

m1wyrc'1 co CJ1eJJ.y!Olll.HMH q.11enaMI!: 

Au= mu (i;ii1 -ip1ro ro2), m11P1 = R', 
A12 = - m12W, A22 = mn(Q~ + ip2ro-c.i2), m2i!f>2 = r. 

(X. 27) 

3Jl.eCb P• l!MeeT HeKOTopyro 3aJJ.aHHYIO Bem1q1rny, a P1 MO· 
lKer npMHHMa'rb mo6oe 3Hallemie s rrpe)l.enax, llb!reKa!OUUiX 
113 coot110IlleHMH (X. 26). Ycnosue (X. 12) rerrepb npeo6-
pa3ycrcn K BHJl.Y ' 

(!211 - ip1© -ID2)(!2~2 + ip2ro-©2)-K2ol4 = 0. (X. 28) 
Mb! ;.tomKttb! orJJ.emirb rerreph J1,eJ'!cTBHTeJ1bHb!e 

or MHHMb!X. 310 .11,aer HaM 

-pi (B~2- tv2)+ Pz(2i1 - ro2) = 0, 

(!Ji1 -©2)(&!~2 - ro
2)+ P1Pfll2 - K 4w4 = 0. 

(X. 29) 

nepBoe YCJlO!lHe naeT cJJe.nyromee 3Ha'leHHe Pt. np11 J{OTO· 
poM B03MOM!lbl Bb!HYlKt'\€l!Hble KOJ1e6aam1: 

(X. 30) 

9ro 3Ha'!elll!e np11 l!OJl.CTattoBKe so sropoe ypasireHHe .11aer 
CJICtlYJO!!lee ypaBHeHHe rpen.e!i creneHH OT!IOCllTMbifO ro2 
(!!OCJ!e YMHOlKeHHll Ha &li2-ui2): 

( !2i1 - co2)(f.1~2 -ro2)
2 + PH!JJ1 - ro2)w2 -

-K2
w4(b!i2-w2)=0. (X. 31) 
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OTHoweHI1e aMnJIHTYil (X. 13) X,/X2 ecT& CJJOlKHall Be­
JIH"IHHa. AMrr.rnry.~a KOJie6aHHH 33BllCllT OT HeJI!lHel'\HbIX 
'IJieHOB xapa1nepHCTl!K OTpllUaTeJ!bHOro COilpOTl!BJJeHHH, a 
3Ta HeJ!lrneiiHOCTb C03,'.(aeT HeKOTOphre rapMOHl!Kll B KOo1e-

6aH!IH. 
AHaJJH3 OCHOBaH Ha c.1e11yIO!llllX 3aMe'lJ3HHHX. 

llpu TO~llO.M pe3011a11ce (Qu = Q22) acer.na HMeerrn pe-

weHHe 
2 ,.2 2 

f2u=oo22=W. 

BoaAu OT pea0Ha1tca peweHHe 6JJH3KO K Q!I (HJ!ll, TD"l­

Hee, K pewett1110 cncreMbI c nyJieBh!M conportteJ1eH11eM), r. e. 

f222 > !2u llJIH ~~22 ~ &lu, a w :::::d2u. 

3ro Blll\HO H3 ypaBHeH!lll (X. 30). KOTOpoe 11aer tte60J!b!IIl!e 
atta"!emrn p,, 11eJ1arom11e MaJJott Be.1H"IHHOH qJJeH p1p2<u2 so 

BTOpOM ypaBHeHHH (X. 29) npll Ma.WM P2· 9TI! pacc}'JK/le­

Hllll Henocpell,CTBeHHO npHBO!l,HT K cmyaUHHM, llJJJJ!OCTpl!­
pyeMblM Ha <flttr. 31 H 32. 

10. Bl15PAU115l KOJlEC ABTOM0511J1EPl 11 <l>JIATTEP 
KPblJlbEB CAMOJIETOB 

l1ttyIO CHTyaUHIO MOJKUO o6HapyJKHTb BO MHOrHX 3.1eK-

\ rprrqecKHX rr MexaHIF<ecKHX aa.na"lax; oHa coorneTCTByer 
crpyKrypaM C(J CBll3aHHb!Mll 0CUf!JIJIHTOp3MH, xapaKrepR-
3YlOUlllMHCll aK.TUBHOii. CBR3b/O. B MOileJIH npe):(blll,Yll{ero 
pa3)!,eJJa paccMaTpHBaJJaCb 3HeprnH, noll,aaaeMaH Oll.HOMY 
H3 ocUHJJJJHTOpoB orpHuareJJhHhIM conporRB.1eHHeM, HO Me­
xaH!13M CBH3H 6b!JI rraccHBHbIM. B 3TOM MOJKHO y6ei\f!TbCH 

Ila OCllOBe Toro, "!TO Mb! HCXO!l,HJ!fl ll3 ypaB11errnit (X.9) ll 
(X.10) .llJIH KOHCepaaTHBHOH Cf!CTeMbl H BbIBe.~H ypaBHe­

HHll (X. 11) c CHMMeTpH"!Hh!Mll q,wnaMH CBll3H 

A12 = A 21• (X. 32) 

3all,a'IH, Koropbre Mb! ceitqac xoTHM paccMorpeTn, xa­
paKrepttayJOTCH C8ll3b!O, KOTOpaH MOlKeT cna6JKaTb 3Hep­

rtteit CHCTeMy CBH3BHHb!X OCIJ;HJJJJHTOpOB. 9ro npl!BO.lll!T K 
HeCl!MMeTpH'IHblM ypaBHeHHHM, B KOTOpb!X 

A 12 oF A21 . (X. 33) 
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Xopowo H3BeCTllhlMll npllMepaM11 c.~ylKar Blll5palJ.Hll 
(shimmy) KOJlec B aBTOM06HJIHX ll <flJlaTTep Kpb!.~beB 'B ca­
MO.~erax. BH6pau1m Ko,1ec a aBTOM06tt.~e cB513aHbl qepea 
rpelrne c rpyHTOM. lleii:CTB!lC 9TOro rpell!lll MOJoKer ,!\aBaTb 
:;meprmo am1 BH6pa1urn Ko.nee. lfro KacaetcH <j>JJarrepa 
Kpb!Jlbell caMo.1era, TO OH o6yc;10BJl€>ll CBll3blO MelKJJ:y JJ.BY­
MH pa3Hb!MH KOJie6aHH51M>l Kpb!.~beB, npH'leM na CBll3b H3-
MeHReTCl! no.:i: ,a;elicTBHeM llOTOKa B03.ilyxa, KOTOpb!ll MOlKer 
110CTalM!ITb :rnepr1110 B C!lCTeMy. 

npo6J!eMy <j>JJaTTepa Kpb!JJbeB O'lellb TO'lHO l!CCJleiJ,O­
BaJl!l KapMatt H Btto 1). a pa6oTe Ko1opblx •rn1a1eJI1> Hail­
aer 6J1ecrnm11li aHaJll!3 aonpoca (crp. 220-228). AKTl!B­
llblli xapaxrep CBR31l no1'.l.'lepKHYT tta crp. 224, me noKa· 
3aHo, •no 3Ta CBH3b •Henocpe~'\CTBeHHO c.1e.11,yer 1!3 .::mccHM­
~1erp1rn (X. 33). 

Ha6pocae:11 yrrpou~eHHYIO MaTeMaTll'l€CKYJO MO.t\eJlb, B 
KOTopol! ypaBHeHHH (X. I I) 33Mel!CHbl CJJCAYIOW.llMH ypaB­
HeHl!llM!l: 

AuX1 +A12X2=0, 
A21X1-T-A22X2=0, 

An= mu (2I1 00
2
). 

An = m22 ( 2iz - 00
2
). 

A12A21 = - a2• 

(X. 34) 

(X. 35) 

Jlmi cp.iaTTepa Kpb!JI&ell K0'1(jlcjl11uneuTb1 A12 11 A21 HMe· 
JOT npoil!BOf!OJlOlKHble 31!3KH, H y Hae !lei JIJlYf!IX qJJeHOB, 
co)J.eplKall(Hx i.l12 !WH 021. YpasueH!HI o6bl'!HO 6b!Ba!OT He­
Jim1efiHbIMH, a a,2 MO.lKeT 33llllCeTb OT aMnJIHTY!U>l Ko,1e1Sa· 
Hlltt. 

06a ypasHe1rnR (X. 34) nMe!Or pememrn TOJibKO ror)J.a, 
Kor.l(a 011pe,l(eJ111reJ11> j A I paaeH nymo, r. e. 

(&!~1-r.l)(f..!~2 -ro2)+x2 =0, (X. 36) 
r.lle 

1) I\• rm an T, Bio t M, Mathematical Methods in Engineering, 
McGraw· Hill, N. Y., 1940, p 223; ecTb e nepeeo~e: T. I( a p Ma H Ji 
M. B ll o, MareMa'tM'<e<"KHe MetOAbI a MH»eenepHOM )J.eJie1 M.-lI., 
2-e HS.II, 1948, 



3to ypastteHHe OTJIHqaetCH OT ypastteHttH (X. 12} teM, 
'!TO OHO co.nepx;:11r ilOJIOltrnrem.Hb!H q,1eH + r..2 BMeCTO OT· 
p1mate.rrhHoro ttJieHa -K2(0f2 - 0)2) 2. CoonercTBy10mHil 

w 

<I> Hf, 33. 

rpaqrnK HMeer Jl.Be nrnep6om1qecKHe sers11, K8K ::;ro noKa · 

1 sa110 Ha qmr. 33, HO '.Hit serBH or,rnqa10rcl! or aerneii Ha 
qmr. 29 H3·3a 'IJJeHa +x2, sornearnero B ypamrem1e BMCCTO 

q,1eHa -K2(Qf2 - w2)2. B 1rntepnaJle MeJKJIY Q' H Q 11 pe­
!lieHHe J1,aet KOJie6attHH c 3KcnoHeHLrnaJ1bHblM pocroM. AM­
nJJHry;rn Ko.'!e6armfi 1103pactaet JIO rex nop, noKa He 
Ha•myr Hrpath poJTb m'mmeiiHbJe •rneHbl, npHsom1mue K 
paccellHH!O ::;11eprnH, TeM CaMblM TO'lHO KOMneHCllPYll 110)1.­
BOJ'l.HMYIO 3Heprn!O. TaKHM o6pa30M B03H!IKHY'f BbJHYj!{JleH· 
Hhle KO.'!e6aHHH (c nepeMeH!lb!MH aM!JJlHTy)J.aMH) B,.!l,OJ!I> 
acei! nyHKT!!pHOH Kp1rnoli Me>l<.ll.Y Q' H Q". 

OtieBH.ll.HO, 'lro qactHble oco6eH11ocrn KpHBblX aaBHCllT 
OT Aeta.11el! Mexa!Ul3Ma Jl,llCCl!MMeTp!!'IHoi!" CBll311 CllCTeMbl, 
TaK '!to peaJibHall aa,D,a'!a noJiy<1ae-rc!I ropas.!(o cJ10JK11ee. 
0AHaKO npoctOH npl!Mep, KOTOpbll! Mbl TOJlbKO '!TO paccMO­
tpeJ1l! a OOU\HX qeptax, oxsath!Baer nee cywecrseHHb!e 
MOMetf'l'hl. 
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On1ernM c,1e,J,y!OmHe rnaBHble orml'rnll or sa,!l,a'!, pac· 
CMaTpH!laBUlHXCH B paa;i.. 6: 

A) He1mHcepaarll1JHocrb c11creM, CBl!3a1rnwx e BHellJHH• 
Mil l!CTO'!HHKaMH :meprnH; 

B) JlHCCHMMe1'pH'!HOcTh cal!31!; 
B) c6.~HlKemre tJaCTOT ilpyr c .n.pyroM II COBlla}leHl!e I! 

06J1acn1 B&rHy)!(,!l,eHHblX KOJJe6amll\, B TO apeMll KaK B 

pa3,!l,. 6 1.J3CT0Tbl pacxO;J.S'!TCil Jl fIPOTHBOllOJIO)t(Hble cropO!ibl. 

I l. DEPEXO.ll, OT KJIACCl14ECKOf'I M.EXAHl1Kl1 K BO!IHOBOFI 

Bee sa.n:a1.J11, xapaKTepHayromHeCSI BHyTpeHHl!M peso· 
HaHcoM H npHBot1l!11.v1e K paspwaaM CTyaHKape, npoHBJJRJOT 
B BOJIHOBOli MexaHHKe O'leHb c11eumjlf!'lHble aHOM8Jll!H. 
B o6bl'!Hb!X sa}la'!ax nepexo)l 01 KJU!CCH'!ecKoli MexaH11KH 
K aoJIHOBOH .1erKo npoaIIaJ1ns11poaaTb no MeTo!ly B. B. K. 
(BpH,1;11o::iH, Bemi.eJib, KpaMepc). Mb! He 6y.n:eM ocraHa· 
B.~110a1bC:si Ha 3TOH cxeMe noc.1e.noeare.%1lbIX np116JIH)Ke· 
HHH, Koropall r.r3,1<1raeTCH BO BCex KJiaccttqecKHX yi;e6HHKax, 
oco6eHHO o6crnsiTellhHO y KeM6.lla 1). B TOM c.ayqae, Kor .n:a 
Y411Tb!BaIOTCll yc.1oa11sr nyaHKape, aHaJIH3 :tCJIQ)KHl!eTCH. 

PaccMOTpHM, HanpttMep, HeKOTOpyro '!aCTHUy, ABHlKY· 
lUYIOCSl B noJie c nepHO.ill!1!eCKH Me!lf!lOUl,HMCi! IlOTeHQMa· 
JIOM, KaK no 6bIJIO 110Kaaa1m Ha <j)nr. 21. BoJJIIoBall Mexa· 
H11Ka npllBOJi:HT K ypaaHeHttKJ Marhe c cosepwe11Ho pas· 
BblMI! peUleHHllMH JlJ!il cJJy•rnes, Kor.n.a aneprm1 npeBbH11aer 
MaKCl!MaJJbHoe 3HatJeH11e v, H,rH He iJ.OCTHraer ero. Eha aa­
.na1.1a nccJJenoaaJiacb B pa3Hb!X rnytiallx. He ocrattaam!· 
aa11cb Ha peay.%ra1ax TaKnro aHa,1113a, oToumeM '!11rare.1rn 
K 0,!l,HOl'I 113 KHl!r aaropa 2). Ha <j)11r. 34 11,1J110CTp!!pyeTCfl 
no;i,0611ail Cl1'l'Y<ll.lHH. npll 3Heprirnx Hl!lKe V1 J(Bl!JKeHHe 
npe,ll.cTaBmleT co6ol\ KOJ1e6aH11fl BHYTPll ana,zurn; aro .naeT 
O'!ellb Y3Kl1e 3Heprer11qeCKlle llOJIOCbl e; Ii e; (qlllr. 34). 
l(or,!la lKe 3HeprnH np116.11nlKa10TC!I K Vi. nonocb1 pac11rn­
pS'!101c;; 11 crn11mrnTCH ,!l,JJ!I 911eprnA Bbllile V1 O'leHb umpo· 

'l Kem b I e E. C., Fundamental Principles of Quantum Mecha· 
nks, McGraw-Hill, N. Y., 1937; reprinted by Dover, N. Y., 1958; CM. 
73l~iKe npMMJ:'~ttaHM€ Ha cTp. 129. 

2) Brillouin L., Wave Propagation in Periodic Structures, 
2nd ed., Dover, N. Y., 1953; e<:T• " nepe•oAe: JI. B pa .1JI10 ~ H, Pac· 
npocrpane•rne sono n nep!iOAH'leCKHX crpyuypax, 11JI, M., 1959. 



KllMH. KJ1accHl!ec1rnl! MexamrKa npuso)l.tt.1a K pasporsy s 
)l.BHlKeHH!IX ,i!,Jlll srneprttli HH>Ke l!JH! BbJUJe Vt. raK tlTO 3T!l 
ABlllKeHHl! coseprneHHo OT.1Ht1al!l!C:b Apyr or 11pyra. BoJittO· 
Bal! MexaHHKa aanpemaer raKoli pa3pb!B 11 aaMeHl!eT ero 
nocreneHBblM nepexo,1toM. 

3a.na11a, HJ1J1Iocrp11posaewallc11 Ha qmr. 23, 11p11so)l11T K 
llOll06HbIM JKe 3aKJito'feHl!!IM. <lll13HKI! 11a l!X }i.l:aproHe Bbl· 
palKa!Or 3TO, rosopll, '!To Ko.1e6amrn ao sna.nimax I H ll 
«CBlt:::laHbl ry11HeJibHblM ::icjltjleKTOM CKB03b 6apbep V1», raK 

E' 

<I> Hr. 34. 

qro nepexoA or OllHOli 1ma.n1111bl K ;1pyrol! B03MolKeH .name 
ilfll ;,11epnrli, aecKo.1bKO MeHblliHX Vi. Yrnos11f! CTyHKape 
Jl.115! Kl!aCC!llJeCKOrD c,1yqa51 npHBO)l.SIT B BOJIHOBOH Mexamrne 
K coseprneHtto oco6bIM cHryau,1rnM. 

Mbr He 6yJJ.eM no}l.qep1rnBaTb aJJ,ecb po.'Jb sttyTpeHttero 
pe30!{Bl!Ca B l30JIHOBOli MexaHHKe; xopowo 113BecTHO, '!TO 
Oil craBttT npo6JieMbl sblpO)l{Jl.e11mi. 

12. PACCE51HHE BOJJH 

KaK y)!(e orMe'la,ioci, B pa3A. 7, 3a,naq11 o coy,1tape­
HHHX pa3pa6aThll3alOTCll Ha OCHOBe YCJIOBHtt OyaHKape. 
C caMoro tta<ta.11a oaH np11so,rm;1Hcb 11a~m 1rnK np1mepb1, 
paCCMOTpeHttble C3MllM nyaHKape. B BOJIHOllOit Mexa!illKe 
3a,naqa o coydapenuu npespaw,aeTcsi B 3aJJ.a'ly o pacceJl· 
nuu: npe.11noJJaraeTCfl, '!TO nJiocKasi BOJJHa na.naer ua npe· 
'm!TCTBl!e; 3a;\a'!a COCTOllT B TOM, 'IT06bl Bbl'IHCJ!HTb pac· 
npe/1e.ie1me paccemrnoro HSJIY'JCHHH 11 nonepe•moe ceqe1rne 



pacce11H1rn. MHoro raK11x np11Mepo0 BCTpeqaeTCll B onniKe 
1w11 <lKycnme. Bo3bMeM 3aJla'ly H3 onTHKll ll paccM0Tp!!:>1 
clfiep11'1ecKoe nperllffCTBHe c 1111,eal!bllO 01 pamaromei\ no­
llepirnocTblO. 06bltJHO C'!HraercH, 'ITO reoMerpn'!ecKa!l on­
nma (Kornpa!l cooTBeTcTByer K.~acrn1.1ecKoi\ MexaH1rne) 
eCTb npe.1J.e,1bn1>1ii c,1yqaJ\ BOJIHOBOJ\ onTliK!l, 1mclla qacroTa 
.neJ1aeTC!l 6ecKOHe'IHQ 60.%IIIOli, a JW!lHa BOJ!Hbl CTpeMllTCll 
K HYJ1to. B Aeiicrn11TMbnocT!l JKe Ae.~o 06cT011T ne croJ11> 
npocro 11 nepexo)l K npe.!1.e..iy nopamlieT neoIB11.a.aHHblMH 
npemlTCTBllllMH, '!TO Mb! H XOTl!M Il0Ka3arb. 

no cyw;eCTBy, 38.lla'la COCTOHT B CJ1e.ilY!Olll.eM. HeKOrO· 
pall n.~ocKall cseTosa11 BOJ1Ha ( c .ll.,111Holi /.} na.llaer Ha 
cc)>epy pa1rnyca a, Koropyro MOJKHo CAeJlarb H3 All::>JJeK· 
Tp!!Kll Hm1 me 1!3 MaretJHana, 06J1a11.arowero 11eKoropoii 
npoBO.ll.1'1MOCTbIO. no11,c-unaeM pacce!lHHYIO BOJ!HY ll none· 
peqnoe ceqeHHe paccel!HllH. TaKa!I aa.n:atJa paccMaTpHsa­
.nacb r. MH I! n. ,[{e6aeM eme np116J11!3l1Te.%1!0 B !905 r. 1) 
PaccMorp11M npe,!I,eJJbllblli cny4ali, KOr.!\a II1ap caeJJal! 1!3 
H,l\eaJ•bHoro MetaJ!Jla 11 llMeer o'ieHb 6oJihllJOit pa.!\HYC 
a»I .. Bb11rncJ1eHHoe nonepe•moe cetJemie paccei!HIHl, paB· 
noe 2na1, B 8aa pa3a 60.11.111ue 2eo.11erpa<;ecK0<0 non.epe'I.· 
Mio ceqenuR na2! Ho ll '.>TOM npe11eJ1bHOM c.1yqae npnno­
}KHMa reoMeTpHqecKall onrnKa, Koropall, O.llHBKo, ,!l,aer ae­
.~wnrny na2 ,!l,.q!l csern, pacce1Im1oro so scex Hanpasnenl!ffX, 
n.q10c TCllb. l(a1< np!!MHpl!Tb :>TH pe3yJibTaTh!? 

CinyauHll eme 15onee saTyMa1rnaaeTc11, ecJIH Toli me reo· 
p11eli (il. Jle6ail) aocnoJibsoaancH AMI pacqera ,!\aaJ1e1111ll 
1!3Jl)l'!CHHH Ila cqiepy. :'.ho J1.aB.1enae COOTBCTCTBYCT none­
pet!HOMY CC'ICHl!IO na2 B npe,neJJbHOM CJ!y'!ae )\Jlll 60JlblIIHX 
MeraJ1.rnt1ecKHX II1apoB! 

B paHee ony6JIHKOBaHHOH CTaTbe aarnpa 2) BCSI Teopml 
TIOJJ:BeprJJBCb Tlll,aTCJlbllOH nepecrpoiiKe, flOKa3aBllleii, '110 
np11 pacce1111l!H caern no,!l, 60JJ1>tuHMH yrna~m eo.~HoBaH reo­
paH I! reoMerp11qecKa11 onTl!Ka 0•1eHb xopowo cornacy10Tcsi 
Mel«.ll.Y co6oJi. Tpy.ll.HOCTb !l09Hl!KaeT a 06J1acr11 reH.u. A6-
conrorHaH Tellb reoMerp!!t1ecKoif OHTl!KH npe,!l,craBJllleT co-

1) Stratton .J. A .. Electromagnetic Theory, N. ¥., 194}; ec-tb 
• nepeeo11c: .ll lK. CT p 'TT o H, TeopH• "'1e1ITpo>1arHeTttaMa, M.-Jl .. 
1948 

'} Brillo u i 11 L, I. Appl. Phys .• 20, t 1!0 (1949), 



6oil ;rn,1eKy10 OT .L1eilcrsl!TeJ1bHOCTH 1uiea.rrl!sau11ro. Bo,wo­
nall Ol!Tf!Ka 33MCHlleT 3TY Kapnrny HeKOTopoii CJ!OlKHOH Cl!· 
CTeMOH ,1yqeli CBeTa, paccel!HHb!X no,n O'lem. He60JibUHJ:\HI 
yrnaM11 !I !lllTepcpep11py10mttx .!lpyr c .!\pyroM ll c na]\aJO· 
utHM csernM. TaKoe MareMaTH4ecKoe on!ICaH11e ;iaer lj>113H· 
'!eCKH Kpyr.11yio Tem,, conpOBOll<l(alOUJ.Y!OCH CJIOIKHOii CllCTe· 
ll!Oft .iuuppaKUHOHHblX 06paM.~e1mil, KOTOpble oco6eHllO 38· 
MeTHbl D6JIH3H rpaH!U,\bJ TeH!l. 3TH o6paMJJeHIHI C03.ll310T 

r,;,,-~--------------
R 

<I> Hr. 35. 

BOKpyr TeHH He1mropy10 IIOJiyTeHb H npl! y )!lMeH!-11! noCTe· 
ne1rno paaMa3hJBaiorc11 (qrnr. 35). Ba paccroHHl!H, He 
MettbWeM 

3a' 
R ""' (X. 37) 

r,L\e a»).., noJiyretth pacnpoc1pattS1erc11 npaKrn11ecK11 tta 
sqo npe)KH!O!O retth ll H3'1HHaeT pacnpocrpaHllTbC!I .L1aJ11>· 
me I! .l,\aJ!hllle, B TO BpeM!! KaK TeHb IIOCTeneHHO HC'lesaeT 
11 llctto a:a6mo;iarbcll yme 11e MOlKeT. TmareJibtthlli sbl6op 
aCHMllTOTH'!eCKHX cjiopMyJI, HCIIDJJb3YeMblX npll TaKOM aa:a· 
.1113e, np!!BOJ!J!T K npoCTOMY BblBOJW 0 TOM, '!TO KOJIH'leCTBO 
cBera, pacceirn11oro llOJ!. 6011.b!UUAIU Yi!AaMU, COOTBeTCTByet 
nonepe>ll!OMY cet1e11mo :n:a2, a KOJIHl/ecreo ceera, pacce11tt· 
noro no11. 0<1en1> Ma,twMu yi!AaMu, ,L\aeT eute oiJno nonepett· 
Hoe cetieHHe :n:a2• 06mee nonepe'IHOe cetieHtte paccel!Hllll, 
;ieliCTBHTeJlbHO, paBHO cyMMe 2;w2, HO BTOpa!! l/8CTb npe· 
JIOMJllieTC!I no.n O'lel!b Ma.~eHhKllM!l yrnaMH II He BHOCHT 
eKJJa11a B 11aeJJeH11e ll3Jly'leHH!I; c.1eJ!.oeaTeJlbHO, nonepeq. 
HOe Ce'leHHe l{Jl!I JJ.3BJieHHll H3JJyqeH!!!I paBHO ita2, K8K :no 
Ob!JJO Ra!i.neHo .Ue6aeM npn pewett11H noA Bropoft 3a,na•m. 

3Kcnep11MeHrh1 c He6o.%WHMH wapaMH paJI.ttyca a= 
:= 15 MK H p,.~HHO!i CBeTOBOi! aomu,i },=0,5 .It/\'. Ob!JIH 
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npo)l.eo1aHhl CHHK.llepoM H .'la MepQM. B 9TllX yc,10BIHlX 
R= 1350 MK= 1.35 MM. 

3Kcnep11MeHTbl no,!lraep.ll.HJl!I, 'lTO pacceHHHe caera y6bl· 
saeT B 2 pasa, KOr)la Ha6mOJleHllH npoBOAl'ITCll Ila 60J!bll!OM 
p accTOSIHH!I ( - 6. M) llJ!ll O'leHb 6m13KO K J!HCTY creKJ!a, Ha 
KOTOpOM HaXO.iH!JlllCb mapbl. 0TJl1!'1Hll!! npoaepKa TeOp!!lU 

BoIBoJl ·raKoB, ~To ucrunHOe nonepe•moe ce11exue pac· 
ceJ!H.UJl pa.eno 2:rta2! JI.a, HO KaK ,ll,aJ!eJl,o Mb! AOJl.lKHbl OTOli· 
Tl!, 'lT06bl Ha6JJ10,~arb sro? Mbt )10.~.lKtthl npoH3BOJlHT& Hll· 
6JIIO)!emur Ha paccroHHHll He MeHbUJe R. B HH)KeCJieJJ.yio­
meif ra6.11ttu.e yKa3aHbl nopRAKll 0e.11wrnH a 11 R. 

Bo3bMeM lW!!HY BOJ!Hbl 0,3 MK (T. e. 3. 10-5 CM) I! CO· 
nocralll!M BeJill'Hlllh! a H R 

0,1 
w-• I 1o> w• 
10 10• JO• 1013 

J 10000 10• 

1-0 
w• 
1017 

10"' 

J(Jui. ma pa )!liaMerpoM 0,1 MM Mb! no.~yqaeM R = 10 c,11; 
!103TOMY Mb! MO)KeM HaOJIIO)lllTb reoMerpH'leCKYIO Tel!b 
O'leHb 6J!l!3KO 01 c<j>epb! HJIH Cl!,1bl!O paaMblTYIO llOJ!yTeHb 
Ha pacCTOHHHH HecKO.nbKHX MeTpOB. 8xcnepltMellT cosna,l\a· 
er c npeAcKa3aHl!l!Mll. Ee.in! B3SlTh map paAHycoM a= l ..11, 

TO paccromrne R il.OCTl!raer l 0 000 KM, raK ino &KcnepH· 
MeHr1:>1, npoll.e.~att11b1e Ha 3eMJie, Moryr ,11llll1> npo;i,eMOH· 
CTpHpoaaTb reoMerpw1ecKy10 O!ITHKy, 1taromyro Kaprnay co 
CJ!a6o Bb!palKeHHbl~l 06paM.~e1rneM BOKpyr TeHll. EcJill Mhl 
113yqaeM TeHb J1y1lh!, TO H8M np111teTCSl Y/1:3.JJl!TbCH Ha COT· 
HI! caeroa1>1x ner, qro6bl no,1y'lHTh R cooTsercrsyromell. 
AolHHbI. PaA11yc Jlyabl a= 1600 KM= 1,6 .io• c.M; paccrosi· 
HHe OT 3eMJIH d=360 000 KM=3,6. 101° CM; Kp!!TlllleCKaR 
seJIHlJl!Ha /.=0,5 MK=5 • 10"'5 CM. C,1e;lOB8Te.%HO, 

3a2 (1 6) 2 3 R""' T = 3 -'5- 10"1 CM""'2 !021 CM=1,5. lQl5 KM. 

HaXO,L\S!Cb Ha 3e111.11e (d«.R)' Mbl MO.iKeM H86JllO,llaTb TOJ!I). 
KO reo!'<lerpttqecKy!O reHb 11 reoMeTpw1ecKoe pacceinrne cae· 
ra. Ha6J110AeHHe ucruHHoeo nonepettHoeo ce<teHUR pacceJi· 
HUH noTpe6osaJJo 6bJ y.'l.am:ii1rn 11a6mo.~aTeJrn Ha $aHra­
crnqec1<oe paccTO!IHHe (MHoro 6oJJbillee R) nop.!H\Ka 12 co· 
reH caeroablx .~er! 



ilpi!MO cKa)KeM: l!CTl!HHOe 11onepe'lHOe cetJeHue pacceH­
IUUl rrpH Tl!K!lX ycJ101111srx 11a6mo.~aTb HeB03MOlKHO. 

B 061L1eM c1nyau1111 Oil:l!HaKoaa )lmI BO.'IH mo6oro Tl!· 
na 3.'!eKTpoMarHl!THblx, ynpyrnx, <tp-aOJJ!l ;i,e Bpoii.'111 iMSI 
:scex BH;:\OB 'l3CT!!U l! T. Jl.; cosepweHHO TO lKe C3MOC cnpa­
Be,'I,J!l!BO npH mo6oll cjJopMe pacce!!Ba!Olll.ero TeJia. 

OTO O'-!eHb Tl!!lll'-!Hbli1 npHMep TOro, 'lTO BOJ!f!OBall .Mexa­
f!UTW ( HJI!I onTHKa) 1te c,11buwerc11 n.llasno c eeo».erpu11e­
c1wu MexanuKOU ( lLl1H O!lTflKOH). 06e TeopHl! BCTynalOT B 
6opb6y, BbITeKa10my10 ll3 H3MeHeHHll \jlyHJJ;aMeHTa.'lhHblX 
orrpeJle,'leHHrr 11 11aMe1rnH11ll yc.101n1lf 11a6,110,ll,eHHll. 

HeMHorne y<tem>1e, no-BHJ\HMoMy, 11cno npeiJcTa8.llRIOT 
ce6e B3lKHOCTb 3TOU Of.ll!ltb o6w,eu npo6Ae.:+lb1. 

nepexoi.J: wo,1.1erpun. __,. BOAHoBa.<1 eeo».erpun., c.1eA0Ba­
re,1bHO, npol!CXO,[(HT nocreneHHO, HO COBeprneHHO Henpe,'l,­
B!lil:eHHblM o6pa3oM, Sijl¢eKTl!BHoe norrepe'rnoe ceqem1e 
,ll,eiiCTBHTeJ1bHO TO'lHO onpe;ie1rneTCH BO BCex c.~y'laflX qiop­
My.~olf 2na2 ll 01rn:;1>rnaeTcll paBHblM yoeoennoMy zeoMer­
pu~ecKoM.y nonepe~HOM.Y ceqe1-1um. OirnaKo .n.mi roro, '!TO· 
6bl na6.'110,>i,arb :ny BeJill'llrny, reoperw1ecKH 11eorrpooep­
lKllMYJO, Mb! 11.0JI.lKHhl yJ.laJfllTbCl! aa 6ecKoHe•rno 60J11>woe 
paccrOHHHe, ~rnoro 6oJibrnee R. '!TO a6co,1IOrHo He.11ocTH· 
lKHMO Ha npaKTl!Ke! 

5ls,1emrn coyll:apemift B BOJJHOBOH MexaHnKe, c11e.11oaa· 
TEIJlbHO, !l0,1\HHM3IOT O'leHb Ba:IKHble npo6.qeMb!. 

J3. 3AKJllOlfEHY!E 

t:!>H3HK I! MaTeMaTHK, )leHCTBHTMbHO, paccy)K,1\a!OT no­
pa3HOMy. MareMaTl!K co3.11ae1 HeKoropyIO reopmo Ha OCHO· 
Be CHCTeMhl aKCHOM H npo,tom«.aeT KOIICTPYKTHBHYIO pa­
Oory il:O caMhlX Kpal!HHX npe11e110B. <1>11allK JKe or611paeT 
ry reopmo, Koropall Aaer eMy HeKoropy!O npne'>rneMylO Mo­
OeAo 11 no3BOJJHer eMy npe.11craBJIHTh 3Mn11p11qecK!le ~aK­
Tbl B onpe,!l.e.1e1rnol1 o6JiaCTH 11 COOTBeTcTBeHHO onpeJ.le.,1lHb 
napJIO!(;U lleAU'tUftb/.. Jl106a11 Teopl!H llO)lBeplKeHa T3KHM 
orpaHH•leHHHM. Otta 3aKOHHa OOCTO.'lbKy, OOCKO.%KY CO· 
anaJtaeT c 3Kcnep11MeHra~111; /.\3JlhHeil:wee ee pacnpocrpa­
He1111e MO.lKCT npHBecTH K a6cyp;i,y. 
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PauH0Ha,1btta11 Mexamrna .. Kai< y)!{e oTMe4a.1och, no,1-
HOCTbIO J(eTep,1HHHCTH4Ha. l.JaCTO, OJ(HaKo, aa6blB3!0T ;:\0· 
6aBJIHTb, '!TO 3TOT neTepMHHH3M rpe6yer, 'tT06b! 6bWO ll03· 
MO)!{l!O a6COJl!OTHO T04HOe H3Mepem1e 33;:\aHHblX B€'1114HH. 

KaK TOJibKO rrpttmrna10TcH a pac4eT He1136e)!{Hbie oum6Ku 
6 U3MepeHUflX, TaK ,i\eTepM11Hll3M Teprr11t Kpax. 3Ta c.1a-
60CTh, oco6emrn aa~rna11 A•lH scex co1y4aeB Heycroi14HBO· 

CTH, COOTBeTCTBYIOW.HX yc.10BHHM flya1rnape, H o6cy)!{iJ,a· 

Jl8Cb B H8CTOHW,ei\ rnaae. 



nocJIECJIOBHE 



BA)l{HblE OPOliJlEMbl HAY'IHOro n03HAHHjl 

«fepoil» neJKameli nepen: Ha!.rn KH!lrtt Jl. 6p!!JJJII03Ha 
«Hay'lHall Heonpe.llell~HHOCTb H HH4JopMaUJrn» - Hel'3HTpo­
IUIHHblH np1rnu1m 1rn<t>opMau1rn. Sro OH, KaK BJiaCTHblH XO· 
3SlllH, npoxo.ll!IT qepea ace rnaabt I! pa311.eJJbl npo'!HTaHHOro 
H3M!I Tpy.Qa, Ol'.ibe)l.l!H!HI 130Kpyr ce651 MHOJKeCTBO paccMO­
TpeHHblX asTopoM paaJill'!HblX aonpocoa. Ho Her:>HTpon11il­
Hblii np1rnu11n mecTByeT no CTpaHl!U8M KHHrH He O,!IHHOKO. 
c HHM BMeCTe, 110.ll'IHHlU!Cb ero neorpa3HMOMY BJJ!IR!IHIO, 
Hll.YT 3KC!lep!!Me!IT3.%Hble «OllJ!16K!I !13MepeH!UI», KOTOpb!e 
3TOT npHHUll!I crpeMHTCll npe.llCTaBRTb B HOBOM CBeTe ll Ha 
KOTOpb!e OH XO'leT B03JIO>Kl1Tb COBCeM HOBYJO po,1b B Ha· 
Y'IHOM !I03Hll.HHH. 

l.J:eM 6hl.in1 owl!6K11 ll3MepellmI npeiK11e? Ha3oiimrnoil, 
HeJ!{e.~aTeJibHOH II 'IYJK.llOli rOCTbeif Ha t1apy10il.l€M npa3,ll­
H!!l(e pacKpblTllH l!CTHHbl qenoBe'!eCKHM pa3yMoM. PaHbllle 
C'll!TaJIOCb, '!TO 3TO HeKOTopall, B o6ll(eM )10C3)1H3ll, no­
Mexa Ha nyrtt nonytJeHttll .ll3HHblx o Hal'.i.1110)1.aeMbJX olS'heK­
'l'ax, noMexa 6oJtee 11J111 MeHee cyw.e~TBeHHa11, 6oJibWaH, HO 
OTlllOJlb Me np1mumrna.n1>Ha1t, a '!l!CTO npaKT!ltJecKa!t. Onrn6-
KH ll3MepeHHll KaK 6bl M€llJaJIH TeopHH pa6oTaTb, 6y.11.y<rn 
atte ee H He HMeH c tteif HH'lero o6rn.ero. Tenepb Ber!H1Tpo­
nHi% 111~i! np;mn;Hn HmpopManHH xo'leT nopOJl.H!!Tb sKcnepH­
MeHTaJibHble oum6KH c Teopileif, ycTaHOBl!Tb MelKJJ;Y HHMlf 
recable BHyTpeHHHe CllH3H. Hcxoil,!I H3 CMblCJJa· H COJlepma­
Hllll 11er:iHTpOilHHHOfO npllmurna l!H<j>OpMaUHH, Mb! Jl().~ll(Hbl 
npHHl!Tb, yKa3b!Baer J1. BpHJI•1!03H, 'lTO OlllHtlKH He npoc10 
npaKTll'l€CKl! tteH36elKHbl, a Teopentt1ecK11 He06XOJlHMbl, CO· 
CT3BJHU! a6coJIIOTHO HeOT'beMJteMYJO 'lepry 3KcnepHMeH­
T3JlbHOfO MeTO)la. c HHMll CB!l3aHa caMall cyrb npOH3BO· 
.nlfMoro Ha6mon:ett1111, ero r.~asHaH ue11b H Hll3ffa'leHHe, 
ero np11Hn11n11aJJbHaf! oCHosa - no.ryyqeHHe Heo6xo.ilJ!MoA 
HtttjlopMarrnn 06 o6'beKre • .llJrn Ha6moJJ;eHHH HYJKHO ycTaHo· 
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Bl!Tb 11e1<01opoe B3211MOll.eikrn11e MeiKAY 06'beKTOM ff 113Me­
paTeJlbHOl'l annapa1ypoi'!. Be3 3Toro' aoo6me HflKllKl!X cee­
.ll,eHHH 06 06'he1<1e H3BJieqb 11eJ1b3S1. Ho no.n.0611oe ssa11Mo· 
.ueii.crstte aoaMyruaeT oeYbeKT, nopolK.naer 11eonpe.ueJJeH110-
c111 B ero IlOBe)J.eHIHI I! OU!1!6KH B l!3MepeHHI!. 0.!Ulal<O OHO 
lKe II OTKpb!saeT nyTb IlOTOKY 1rn4JopMa1J,HH K lK3lKJlyll.\e­
My nOJIYIJllTb ero 11cc.1eJJ,0BaTemo. 

KoHelJHO, HllJlO npHHllM3Tb ace Mepbl K TOMy, 'IT06bl 
c.neJJaTb ow1161<11 KaK Mo»rno MeHblllliMH, Ho no ca~rn111y cy­
mecrny AMa l!X HeJib3!! C,lleJlaTb 6ecKOHe1rno MaJih!MH H 
OHi! scer)\a II BCIO)J.Y OCTllIOTC!'I KOHe'lHb!MI!. H11a'le B CBOeM 
CTpeM.~eHHH !IOJ!Y'IHTb KaK MOlKHO 6oJlbWe 11y11rnoli HaM HH· 
<jlopMau11u 06 ttay;iaeMOM !IBJ!eHHH Mb! c,a.e.qaeM Boo6w:e He­
B03MOlKHblM ee nony11eHHe, 1160 no noTpe6yer pacxoj{a He­
Mb!C,ijl!MO 60J1b!lloro aanaca aHeprm1, conpo00)1(;1.aromerocl! 
orpoMHb!M BospacraH11eM al!Tpomm, qro MoiKeT aoo6me 
J!HKBHAHpoaaTh Ha6J110.a.ae~me 11eneHHe. B Ka11ecrne H.~· 
JllOCTpanHH BpHJ!JIJOS/H npHBO)J.l!T np11Mep, OTHOC!lillllHCll K 
aoo6paJKaeMOH IlOllblTKe H3Mepl!Tb Jl,;111HY c TO'IHOCTbIO 1\0 
JO-SO CM. Tpe6y10W,ll!!C.!1 ,[\JHI !lTOro BOJ!Ha, CJJYJK3Il(3H 3,'l,eCb 
e;:\liHCT!leHHO B03MOlKl!blM 3TaJIOHOM If l!MeIOma11 AIIHHY 
Toro lKe nopR,L\Ka BeJI!l'lHllbl, 06.qa,nana 6bl, TaKHM KBaHTOM 
3!H~pnrn, KOTOporo XB3Tl!.~O 6bl He TOJlbKO ,il.'HI Toro, 'ITOObl 
B)J.pet'ie3rn paaHeCTH na6oparopiuo c10,1h JJI06o3HaTeJJbHoro 
(j>ll311Ka, 110 H BC!O 3eMJIIO. 

I(oHe<rnb!e no seJm•rnHe H 11eycrpaHHMble npu H3Mepe­
Hl!H OWHOKll, paBHO KaK H np!!BHOCHMb!e l!Mll HeonpeJte.ne11-
HOCTl!, OK33bl!!alOTCll, TaKl!M o6pa3oM, TE!M, 'ITO CTal!OBllTCSI 
yc.~OBl!eM IlJIOJl.OTBOpHOCTH 11a6J110)J.eHl!ll, AOCTttra10w:ero 
csoeil ue;m, TOH n,10)'.lOTBOpHOCTH, KOTOpaa Bell.er K npH· 
o6pereHHIO AOMKHOH Mepb! llHljlOpMallHH 0 TOM, qTO Mb! XQ· 
Tl!M 11cc.1e.n.osaTh, 

Bot eme O.ll.l!H 113 y l\l!BllTeJ!bHblX np11Mepoa ,L\lla,1eKTHt1e­
cKoro npeepaw;eHHll «B CBOe llHOe», B CBOIO npoTl!BOllOJ!0/1\­
HOCTb: ow1161<11 H3MepeHHll ll3 !IOMeXl! llpi! Ha6JJIOJlCHHH 
npespaw,aIOTCll B Ollll!OKH KaK 4JaKTOP np!!o6pereHl!l! Jl.0· 
CTOBepuol'l 1111<1>opMaL1,Hll! 

DoHllB np111fuHnHaJibHY10 neyc1paH11MOCTb l!SMepHTeJ!b· 
!lblX OWH60K, Mb! )J.OJllKl!bl, MHOfOKpaTHO IlOBTOpll:eT CBOIO 
M1>1c,1b EpHJJJII09H, opraHH'leCKH BK,1IO"laTb RX e 11ay•rny10 
Teopiuo B Ka'!ecrne ee cymecrne1111oro !ll!eMeHTa, a 11e ocra-



BJll!Tb sa ee 11peJle11aMl! K3K HeOTBll3Hble ll He!lp!HITHbH! 
cnynmKH Haytrnoro MeTO)la, MeUIBIO!UHe y'leHOlllY CTaTb 
JIHUOM K mruy c 113yqaeMoii JJ.eiicTBl!Te.1bHOCTblO. «3T!! He· 
l!SOelKHble OWHOKH, - !lH!lleT OH, - !lOJl>KHbl BKJ!IO'laTl>Cll B 
TeOpH!O, IlOCKOJlbKY OH!! eCTb cymeCTBeHHail 'l8CTh llal!lllX 
nosHaHHii 06 oKpyJKalOlll.eM Mllpe» (crp. 162). 

AnaJ!l!3 pomi Ollll!OOK H3MepeH!lil qipauuyscKHli yqeHb!ii 
seaer a nsyx HanpaaJieHHllX. 

Bo-nepBl:>tX, OH orrpell;eJU!eT, B KaKOM l!Me!IHO OTHOIDe· 
Hl!H ;irH OWl!OKH CTOllT K OODeMy m!!\>OpMalll!ll, CO,ll.epJKa· 
meiic11 B OT)l:eJJbHOM. 3KCrrepHMeHT8JlbHOM HSOJ!lO,l:\eHHll, B 
OTJ,\e.1bHOM !lM!lllpl!'ieCKOM 33KOHe, cyMMHpyroweM ue.%1[1 
pi!,11 ua6mo.n:e1ml\, B OTJJ.e<1bHOM TeopeTH'leCKOM 3aKOHe ll, 
HaKOHeU, B pa3Bl!TOH Hay'!HOii rHilOTe3e HJIH TeopHH, KOP· 
pe.n11py!Oll.leii II o6o6maiowel\ COBOKYllHOCTb &M!1HpH'leCKllX 
11 TeopernqecKax saKottoa. HerrmTpOllHRHblli npHHUHll llH· 
¢iopMauH11, CJ1yJKamHli onopoii scex paccyJKJJ.em1ii asTopa, 
ll03BQ,1fleT Bb!pa3HTb Mepy 3TOll HH!f>OpMaUllH '!epe3 BeJ!H· 
11l!llbl COOTBeTCTBYIOll.lHX ourn60K BO BflOJIHe onpeJ!eJierrnoii 
KOml'·leCTBeHHOH <j>OpMe. 

PaccMaTpHBall aonpoc 06 Hlicl>opMauHH, saKJIJO!/eHHoii 
a Hay'!llOii reop1rn, 6pHJIJII03ll OTMe'!aer, '!TO ee o6'beM npe· 
BOCXOAHT TO, '!TO Ob!JIO BaKJIIO'leHo a npelKHHX 3MrtHp!!'le· 
CK!lx 3aKOHax. KoppeJmpyeMblX H Cllll3blB3eMblX 3TOfi TeO· 
pHeii a e,11,1rnoe ue,10e. On noKa31>1sae1, KaK ee H3MepHTb, 
Bl>!pa11<aS1 H36blTOK m1cjlopMaUHI!, COllepl!<aIUeiicll B Teopl!H, 
liepe3 cyMMY npe,ilcKa3blsaeMoii ero 1rn\jlopMaIIHH. B !ITOil 
CBll3H aBTOp CT8BHT qpe38bl'HlliHO 1rnrepecHblH ll salKHblfi 
sonpoc 06 HCTOt.IHHKe 1136blTO'IHOil HH$opMaUHH. KaKoBo ee 
npoHCXOJK;1,em1e? Orser npeJI.CTaBJllleTcH e.QHHCTBeHHO 003-
MO>KHblM: s10 pe3y,1braT pa3MbllllJieHHii yt.IeHoro, n.~0,11, 

TBOp'lecKoif pa6orbt Mb!CJ!H. Ho, cornaCHo .1tersurponHli· 
HOMY np11H111my HH<jJOpMauirn, mict>opMaUHSI eCTb He '!TO 
1rnoe, KaK Hersrnpomrn. 11 6p!IJIJII03H npllXOl\HT K 3aKJ110· 
'leHll!O, '!TO MblCJ!b C03,[18eT uer9HTp01UllO (cTp. 73). 

BHOBb COSJI.8HHall reopl!ll HJ!H TOJlbKO 'lTO OTKpb!Tb!li sa­
KOH cpaay JKe na10r 6oJiee u.~H MeHee o6H.llbHYIO umjwp­
:.rnumo. Ho see 6ora1crno co!lepmaHHH coaJJ.allHOil y!Je!lb!M 
reop1rn H.'!H OTK)lblTOfO HM 38KOHa Bb!SIBJISleTCI! He cpa3y. 
0110 ll3.B,1eli:aeTCR war 33 l!lafOM. Ha HX OCHO.Be llOCTe· 
neimo coaepwa10TCll apeJl,cKa3amrn HOBbIX saKOHOB, CBl!sel! 
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llBJ1eH11ii, coopy)l{alOTCll HOBble MaIIIHf\hl 11J111 np116opb1. Ta­
KllM o6pa30M, reop1111 II 3aKOHbl oKa3bIBa!OTCH He TOJlbKO 
aKryaJJbHO )l.aHl!blMH, HO II nore11u11aJ1bHO B03M0)1{HblMll llC­

TO'IHl!KaM!I HHcj>OpMaUHH, a CJJe)l.OBaTeJlbHO, II Hera11rpo­
n1111. Dpe.n:craaJie1111e o 11ayqHbIX reop1111x 11 aaKoHax KaK 
nore11u11aJ1&HblX 11croq1111Kax 11enttrpo111111, pastto KaK ll o 
MbICJJ!l ·s Kaqecrse cpaKT11qecKoro 11croqH11Ka tterattrpontt11, 
np11sJ1eqer s1111Matt11e 'lttrareJieii Hacro11w.eii Kllttr11. Otto 
JJ3TOJIKHeT ero Ha )l.3JlbHeiiume pa3Mb!WJ!eH!lll 06 3TOH 
np11Hu11n11aJI&Ho BaJK11oif npo6neMe, rpe6yJOmeii scecro­
pottuero 06cyJK)l.ett1111. 

nocKOJlbKY B C03A8H!lll reop1m II OTKpblTHH 33KOH3 
yqacrnyeT He TOJlbKO crporo JJOfll'!eCKll ¢YHKUllOHllPY!Oll(3ll 
MblCJib, HO II B006paJKe1rne, llHTYllUllll II T. n., TO, onpel(e­
JlllB 06beM llH¢opM3UHH, CO)l.eplKaIUeiiCl! B reop1111 II sa­
KOHe, Mb! IIOJJyqaeM B03MOlKHOCTb oueHllTb B KOJJH'leCTBeH· 
Hoii ¢opMe peay.%TaTbl II03H3B3TeJibHOii AeHTeJJbHOCTll 'le· 
JIOeeqeCKoro paayMa, cosepw1rnweiicll B CJillTHOM eA!IHCTBe 
ecex ero CJIOlKHbIX ¢opM. 

HeycTaHHO no)l.'lepK11BaeM aH aeropoM tteo6xoAHMOCTh 
yqera orn1160K 1!3MepeH1111, B oco6eHHOCTll Toro 06cro11reJJb· 
CTBa, '!TO 3Tll ow116K11 ne MOryr 6b1Tb 6eCKOl!eqHo MaJiblMll, 
npl!BOAllT aBTOpa K BblBO)l.y, '!TO MareMaT11'1eCKl!e II cjJ11311-
qecK11e 11ayK11, KaK 11 coorneTcray10m11e HM Teop1111, 11eo!ixo­
AllMO CTpOlK3Hill!IM o6pa30M OT)l.eJil!Tb .n:pyr OT .n:pyra. [lo 
ero MHeHl!IO, Melli.ll.Y !IX MeTO)l.3Mll JielKllT «WllpOKall npo­
naCTb»; BeJJl!'lllHbl, c KOTOpblMll HMeer )l.e.10 MaTeMaTHK, 
c•mral()TC!I onpe)l.eJ1eHHhIM11 coeepwe1rno · crporo, c a6co­
JIJOTHOli TQqlJOCTb!O, 6e3 CCblJJOK Ha K8Klle-J11160 3MII11pHqe­
CKlle norpeurnoct11. MaTeMaTHK «3a)l.aer» 11Htepecy10ll\11e 
ero seJIH'lllHbI TaK, KaK eMy xoqeTCl!. Hanporns, cjl113HK c 
C3MOfO Ha'!aJ!a )l.OJJllieH C•I!IT3TbC!! c Ha1111ql!eM Heycrparrn· 
Mh!X KOHeqHblX ow1160K, II eMy HllKTO He MOllieT «33)l.3Tb» 
3H3'1eHHll cpH311qecKHX BeJlll'IHH, a OH C3M onpe)l.enlleT !IX 
ll3 onb!Ta scerAa c TOH 11JJ11 1111oii AOJJeii 11eonpe,lleJJe1rnocn1. 
6p1rnn10311 OTMeqaeT, '!TO MaTeMaT!IK np11H11Maer KaK He­
no caMo co6oli pa3yMe10!lleec!! cymecTsosa1111e, ttanp11-
Mep, 11ppaUllOH8JlbHb!X 'lllCeJI II CMeJIO onep11pyeT c HllMll. 
Ho B peaJJbHo ocymecTBJJ!!eMbIX 3Kcnep11Mearax cp11311K 1111-
KOr)l.a He l!MeeT )l.eJJa c HHMll, noTOMY '!TO KOHeqnaa eeJ111-
'lllHa 3KCllep!1MeHT3JlbHOii norpewHOCTll HllKOrAa He fi03BO-
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JH!eT eMy Bbli'!TH 3a 11peJJ,e,,'!J>I cipepb! pal.IHOH3JlbllblX 'IHCM: 
pesyJibT3Tbl 1!3MepeHH!I Beer.Ila BblpalKalOTCl! B Bl!Ae .ll.POOH 
c KOHe'!HblM 'll!CJIOM 3HaKOB. 

Ho 1<aK ltrn OblTb c c)l1!3HKOM-reoperHKOM, Koropblii, ne 
Ko.11e6m1c1>, 11cno.~1>sye1 H 1!ppal\HOH8JlbHhle 1111c,1a 11 APY­
rne 110,l.OOHble MaTe!'l!aTH'leCKHe llOHflTHSl II Be..11!'1HHbl H 
ycneurno crpoll'r c HX llOMOl.UblO llJIOLIOTBOpHble reopHH, 
6necrsuue cornacyro11.mec11 c onhlTOM? BpllJI!IJ03H He paa6u· 
paer aroro aonpoca. OH TOJlbKO MHMOXOJJ;o,M OTMeqaer, 'ITO 
O'leHb MHOrMe qJHSHKH-TeopeTl!KH 6blJIH ll ocralOTCl! B ){ywe 
'1 llCTbl:.tH Ma TeMaTHI<a MH. 

l\OHC'IHO, co CTOJ!b pe3KHM npon!BOllOCT3BJJeHHeM <jJH-
3HKI! 11 MaTeMllTHKH BPRA Jiii MOJKHo cornac!l1bc11. Ho Mbl 
J.\OJ!lKHbl npll3HaTb, 'ITO npH llCCJ!eAOB8HHH oco6eHHOCTeH 
MareMaTH'leCKHX II cp1!3H'leCKllX uayK OTMe'!el!Hble BpHJl· 
Jll03HOM o6CTOl!TeJlbCTBa AOJilKHbl (\b!Tb T8K H!IH llHa'le yq­
TeHbl. 

Bo-sropb1x, BpHJ1.~10a11 c1peM11rci1 BblllCHHTb, KaKllM 
o6pa30M own6K11 1!3Mepe1mn cKa3b1Ba10rc11 Ha xapaKrepe 
Teopen1<1eCKl!X 11pe.a;cK333Hllii 0 6y.a;y11111x COCTOHHHl!X CH· 
creMbl, .ll.BlllKeHl!e KOTOpoi\ 110.ll'll!HlleTCll onpe)le.qeHHblM 
JlHHaMH'leCKHM aaKol!aM. EcJJH npH pacc1110TpeHHH aonpo­
coa nepsoli rpynnbl OH 06paU1aercH He TOJibKO K o6JJacTH 
K.~acCl!'leCKOil, HO H I<Bal!TOBOH qJH311Klf, TO 3)leCb asrop 
cocpe,!!OTO'IHBlleT ace caoe BHJIMBI-IHe HCKJllO'll!TeJibHO Ha 
llpo6,1e~rnx KJl8CCl!'leCKOH MexaHl!KH. 

L(Jlli peweHJl!I llOCTaBJJeHHOH 38.!l.lillll 011 npHBJleKaeT 
3HaMemnyro reopeMy AHpll CTyaHKape, cornacHo KOTopoA 
cpe.:i.11 TaK Ha3blBaeMb!X nepab!X HHTerpa.10B ABl!.lKeHlUI KOH· 
cepaarHBHofl cllcTeMlll, 06na.a;a10w.eii. n creneH!IMH cao6ollb!, 
B ooweM CJJy'lae IlOCTOl1l!HOil H anam!TH'leCKoi't !j:lyHK!lHeii 
nepew;HHblX ,!IBHlKeHH!I CJJYlKllT TO!lbKO no.1t1a11 3Heprn11 
CHcTeMbl. OcraJibHble n - 2 HHTerpa.11a .nsHlKettHl!, 11sn1111cb 
OOCTOSlH!lblMH BO BpeMeHH, see me He Moryr 6b!Tb ( eCJIH He 
C'll!T.!lTb OCOOblX C!ly•rneB, OTMC'ICllllblX nyal!Kape) l!enpe­
pblBHblMll, aHa.narnqecKHMH lflYHKl.ll!HMI!. Ha aToro a1111e-
1<aer 'l'OT c)lyHllaMeHT8JlbHllli! BblBO){, •!TO JIJ06oe, A.!llKe 
Hl!<ITOlKHO MaJioe 1!3MeHeHl!e ycJIOBl!ll ABH.JH:ellHH T.!lKOH 
(HL'TeMbl - .11160 ll3MelleHlle HeKOTOpOro napaMerpa B 3.!l·· 
KOiie LIBll>Ke1urn, .1n60 H1MeHel!He na<UlJ!bHblX YCJJOBl!ii -
MOlKeT Bbl3B3Tb BHesa1rnoe I! pe3KOe ll.3MCHeHH~ yKa3aHHblX 
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«ROCTOllHl!blX». l".!Hb!MI! CJIOBaMH, pewel!l!ll ypaB!leHHi\ AB!!· 
lKemrn B o6meM c.iy>tae oKaableaJOTCI! 11ecTa61iJ1bHb!MH. 
Ho no B CBOIO Ot1epe.n;b 03Ha'!aer, '!TO BMeCTe c TaKHM!t 
pa3pb!BHb!MH HaMeHeHHllMH Bl!eaarrno H KOpeHH!>IM o6pa-
30M. l!3Mel!l!eTCll caM xapaKtep ttJI11 rtta A!llllKeHillil c11· 
creMbl. 

TIOCKOllbKY II napaMeTpbl, BXO)l,l!!lllle B ypaBlleHHe !(Bii· 
memu1; H 11a>1aJ1bRble ycJlOBHll HeJlb3H saA3Tb c a6coJ1toTHO.it 
ro•mOCTb!O ( OHi! 1!3BeCTHbl TOJlbKO c 6011ee H.rn MeHee 3!13• 
'l!!TeJlbllblM!! ow116Ka~rn)' TO 113 yKa3aHHOii HeCTa61!JibHOCT!l 
pelliem1fl cJie.ayer, '!To an1 owH6Ka Ae.~aror reopttro 11ecno­
co6Hol! onpe.n;el!eHHo H crporo o;uioaHa'IHO npe.n;cKa3aTb 
6y .uymee noBe.n;eHHe paccMaTp11saeMOfl C!!CTeMbl, a aro, no 
c.,osaM BpHJJJll03Ha, 03HaqaeT, '!TO reop1151 aaK,110qae1 B 
ce6e «<jlyH.aaMenraJlbllY!O neonpe.o:eJI:ennocrb». 

Asrop noKa3b!Baet, 'ITO B cyw.nocrtt BCR c¢iepa npo6.1eM 
K.1aCCl!IJeCKOH MeX3HliKi! £lOJIHa TaK!!X «pa3pb180B IlyaH· 
Kape», Jll!W3!0Ul)iX Cl!Jlb! o6menp!!lH!Tblii 4JYHAaMeHTaJlb· 
Hhlii Mero.o: crpororo pewettHll ypasHemiA AB!UKeHl!ll - Me· 
TOA faMHJlbTOHa - )1Ko611 !l BO MHQfHX C.lly'lallx .o:e.1a10-
lllHX COMHl!TeJibllblMH pa31!H'IHble npaKTH'leCKI! npnMeHHlO· 
m11ec11 np116.nl!JKeHHbte MeTOllbl. 
. OueHl!B3SI SHa'!eHl!e reopeMbl A. nyaHK'ape Ami flOHH· 
MaHHI! np11HU!lfl!l3JlbHblX OCHOB I! Il03HaBate.ibHOfO anaqe­
HHH lU!aCclf<JeCKOll MexaHHKH, BpHllJllO!lH aaMe>1aer: «Tip11-
MeHeHHe ee aaaoitHT cl!eHb itaJ1eKo H paspywaer Mllorne 
11.ae11 a KJiacc11qecKofl MexairnKe» (cTp. 178). 

On npHBOiillT Mnoro l!Hrepecnblx n noy'!HTCJibllblX npn· 
Mepoa, 11.eMoncrpnpyrom!!x yKaaanay10 Hecra6n,1bHOCTb pe· 
llleHl1H ypaaHeHllH 11.BHlKCHlll!, B03HHKalO!llYIO 6JI aro.Qa pl! 
«pa3pb!BaM nyaHKape». HanoMl!HM 1'0JlbKO OAl1H H3 HJIX, 
Haa6oJiee npocrol\ n sMecTe c TeM o'letth natJI11)l.Hbifr, a 
11MeHHO il.BHlKeH11e (6e3 rpelllrn) JKeCTKOro MaSITHl!Ka BO· 
Kpyr ropHaOHTaJ!bHO pacno.nomeHHOH OCH. Ecm1 M8f!THHK 
TO.~KHYTb c He60JibWOH CllJIOA, OH 6ylleT KOJJe6aTbCR OKOJIO 
sepTHKaJm; eCJll! eMy C006!1lHTb 3Heprn!O, AOCT3T04HYIO KaK 
pa3 .!1.JJll roro, '!rcobl on aaH»JJ KpaiiHee aepxnee no.1olKe· 
Hl!e, TO OH OCUUfOBIJTCI! s11.ecb B Heycroil'!lfBOM BepTl!lfa.11>• 
HOM no,10ll\eHirn. Ha30BeM 3TY 3Heprino «Kpl!TH'iecKOfi». B 
TOM c,1ytJae, KOrJ{a coo6meHHall Mal!THHKY 311eprm1 XOTll 
6bl Ha HH'lTOlKIIO Ma,iyro BeJll!'lHKY Ke JIOCTl!rHeT KpHTHqe· 
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CKOH, OH 6y.11.eT cosepman UOCTOHHHble 11:0.11e6a11u11 BoKpyr 
BepT!lKa.~bHOH JlHHHll. K.or)l.a }!{e 3HeprnH XOTb Hll'ITOlKHO 
M3JTO npeB30i\)l.eT KPH1'l!'lec1<y10, Mal!THHK CTaHeT llenpe­
pblBHO epaU{GTfJCJl BOKpyr caoell OCH • 

.9Heprm1, KaK H see .11.pyrne 3Ma11pll'1ecK11 H3Mepl!eMble 
B&!lllJl!Hbl, oape,zi:e,1aercll He c a6COJl!OTHOi\ TO'lHOCTb!O, a c 
11a0ecTHOi! norpeWHOCTblO. TaKHM o6paao;;i, Kor)l.a Mbl xo· 
Tl!M coo6w.11Tb Mal!THHKY :meprmo, paBllYIO KpHTl!!JeCKOfr, 
TO, soo6me rosopll, H3-3a 3KcrrepuMeIITaJlhHoii norpewHo· 
CT!! MbJ He MOl:KeM rapainuposaTb, 'ITO coo6meHHal! 3Hep­
fHl! paBHa KaK pa3 KpHTH'leCKOi\, a He OTJ1H'l3€TCK OT Hee 
Ha o'leHb Manyro seJU1t1HHY s TY H•1H m1yro cTopoHy. no-
3TOMY Mb! He MOlKeM 3apaHee TO'lHO YK333Tb, KBK!IM HMeH­
HO 6y.neT JlJllllKeH11e MaSITHl!Ka - Ko.rre6aTe.fll>Hb!M, Bpama­
TeJihHhlM II.TH :me OH ocraHOBHTCll B HeycTOll'!llBOM llepx· 
HeM no.rro1KeH1rn. Teopm1 KaK 6bl yrpa'!HsaeT cso10 npeA· 
CKasareJ!bHYKl CHJ!y. 

rlpHMep :nor, CTOJ!b Harm1,ll.Hb!i\ ll llCHhlH, aHat1aJ1e, O;I.­
HaKO, BblrJill)l,HT K8K Bt'!CbMa pe;umll H HexapaKrepHhiii. Ho 
aHaml3 Bp11J1J110::1tta noKa3blsaer, '!TO npHcyuuie eMy cneu11-
qrn11ecK11e 'leprbl HeCTaOl!JlbHOCTH Ii Heonpe.ne.rreHHOCTll 
CBOilCTBeHHbl w11poqai\weMy Kpyry npo6JJeM K,qaccl!4eCKOH 
Mexa H!!KH, XOTK TaM OHH npOllBJl!UOTCSl B !!HOH (jlopMe H 06· 
Hapyll{eHHe 3THX qepr OK33b1Baercll Jl.eJIOM HecpaBH€BHO 60· 
Jiee c.~OlKHblM H TOHKllM. Ho KaK C\bJ TO HH 6blJIO, Bp!!JlJl!0-
9lj np!ls.qeK K HHM npttcraJ1bllO€ BBHMaHHe H B !lTOM CO· 
CTOHT ero HeCOMHeHH8ll 3acJ1yra. 

OH noKa3blBaeT .n.aJJee, KaK 06.ir acrb ueorrpe.11.eJ1eHuocTll, 
KOTOpaK sa)l.aHa B ~a30BOM npocrpa!!CTBe BeJ!Hl[Hl!OH no­
rpeUIHOCTll B 113Mepemrn napaMerpos, xapaKTepusyIDw;Hx 
COCTOllHlle )l.BlllKYLUerocir 06'heKTa, nocrenel!HO MeHKeTCH, 
npeo6pa3yercK, ,na>Ke pacna)l.aercn Ha tiacr11; ){aK co spe­
MetteM ueonpeAeJ1em1ocTb cTaHoBHTcll see 60.11bwe I! ooJib· 
me l! B Kouue KOHUOB MOlKeT CTaTb CTOJlb 3HatI11Te,1bHOlf, 
'!TO nepeKpOe'I' B006Ule BC!O 06JISCTb B03MOJ!{HblX B )'.(a!!HblX 
yCJIOB!lllX 1<BlllKettHfi cHcreMb!. Tor.ll.a Halllll rnoperaqecKHe 
npe.D.CKasaHllH OTl!OCHTeJlbHO 6YAYU.l.HX COCTOllHl!i\ CHCTeM bl 
yrpat!HBa!OT 8CllKHI'i CMblCJJ. 

Bee ablllleH3J1olKeHHoe p;aeT Bp1rn,1IO!lHY ocHosau11e ro­
sop11rb o CJia6ocrl!x I! ue.n:ocrarKax KJJacc111JecKofl Mexairn­
KH. H llMeHHO B 3TOH CBll3ll OH )l.€JI8eT )l.a.1eKO ll.U:Yllllle 
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BhlBOtlbl o cy.11,b6e ;ierepMttHllSMa. Ho K siroMy Mb! sep· 
HeMCll HeCKOJlbKO nosJKe. 

PaccMorpe1111e c caMoii umpoKoif roqKI! 3pe111u1, Ha oc· 
Hose coepeMe1moi\ reopmt 1m<jlopMa1urn po.1rn HeH36elK!lblX 
npH 9KcnepHMeHT8JlbHblX H3MepeHllllX OWH60K II llH<j>OpMa­
UllOllHOM, no:rnaaare.1bHOM COJl€pl!<aHHI! Hayq11blX Teoptdi H 
3aKOHOB II pOJlll CBS!38HHblX c OWH6Katm Heonpe,n:eJleHHO· 
creif· B npeJ,\CK83aHHH xo,n:a llCCJleAyeMblX ABH)l(eHHtt - BOT 
4TO COCT8BJlS!CT OCHOlrnoe llOJ!OlKHTeJibHOe co,n:epJKaHl!e npo-
4HTBHHOJ:i KHIIrll. 

Ho, roaopll raK, Mb! orMetJ.aeM TOJlhKO se.uyw:yID, rnae­
llYID Jlllllll!O pass11aaeMb!X aBropoM HAei'I. 0AHaKO KHHra 
MHOrorrnaHOBa, H BORpyr siroro OCHOBHOro crepl!CHll rpynnH­
PYlOTCll H ,n:pyrne TaK ll.~I! l!Ha'l.e CBll3BHHble c HHM Borrpo· 
chi sai1moro ttarrnoro 3HaqeHJu1. 0)1.HH 1!3 ttl!X - sonpoc o 
T<!K tta3b1saeMoif «crpeJie speMeHll», r. e. o Heo6pa-rHMOM 
OAHOHarrpaBJleHHOM TeqeHllll BpeMeH!l. 9ra <jlymJ.aMel!TllJib­
HBH rrpo6neMa MHOroKpaTHO HOJtHllMaJlaCb H o6cylKAaJiaCh 
B ecrecrnettHoHaytJ.Hoii 1-1 <jlHJioco<jlcKoii Jll!TepaType. B AHC­
Kyccint npllHl!MaJJt.1 yqacrne MHOrHe 3BT0pbl, BblCKa3blBaB­
lllMe pa3Jlll'1Hble, B TOM 'IHCJie ll B38HMOllCKJllO'la!OmHe 
B3rJTll}l.bl. HeJlb3ll CKaaaTb, 'l.TO ceii'laC crropbl OKOH'llrnHCb I! 

no 3TOMY sonpocy ycTaHOBll.~OCb e,ll,HHCT1'0 B3fJlll,!l;OB. )J,o 
;,roro ew.e otteHb )l.a.~eKo. Opo6JleMa ew.e lK,ll,er csoero pe· 
rne1111l!. Jbe Kpaihrne TOtJKl! speHllll raKOllbl: I) spe'lrn no.1-
ttocrb10 o6paTHMO; 2) speMll !llffJte I! Hll npH K3KHX YCJlO­
BHllX Heo6paTllMO. 

HeKor,a,a Ka3aJ1oc1>, •uo BTopoe tta'lano TepMO)l.11ttaMHK11 
C03,naer npO'IHYIO OCHOBY Jl,Jlll OKOH'!are.'Jbl!OfO pernemrn 
BpCMH 11eo6paTl!MO, llOCK0<1hKY Heo6parl!Mbl TCpMO)lJUl3Ml!­
lJeCKHC npouecchl, Heo6paTHM neyKJIOHHO COBepwalOW,lliicH 
pocr 3HTpomrn. Te'lemie npeMellH npo11cxo.u11r B TOM e.u11H­
crse11noM Hanpas.~eHllll, npH KoropoM ero 6onee nos,UHHM 
MOMeHTaM COOTBeTCTBY!OT COCTO!IH!l!I npeAocraB.11e1rnofi ca­
MOit ce6e ll30J!HPOBaHHOK repMOAHHaM11qecKofi CHCTeMbl co 
ace 60.1&llJHMll 3Ha•reHHHMH !lHTpomm. 

Ho )l.llCKYCClill BCllbIXHyJla BHOBb, KOr)la 6bl,1 iIOCTaBJlell 
sonpoc np!lMCHHTCJlhHO He K MaKpoCKOfiHqecKllM, a K MH· 
KpocKO[lllqecKliM Macwra6aM llB,1eH11ii. Ec.~H no OTHOUJe· 
HHIO K MaKpOCKOHHtteCKOtt repM0,1l!lllaM!l''leCKOii Cl!CTeM(? 
speMll MO/KHO Clll!TaTb Heo6parHMblM B c1rny 33KOHa, onpe· 



floc;1eC11osue 

,!leJl!l!Oll{ero HeyKJlOHHbii! pocT 3HTpomm, TO KaK 6b!Tb c 
;;,1eMe1napHb!Ml! OT)leJlbHblM!l MllKpOCKO[JlHeCKl!Mll 1rn,1e• 
l!lU!MH, COBOKymwcTb l<OTOpb!X COCT3BillleT MaKpOCKO!!Htle· 
CKY!O CTaTHCTl!tleCKYJO CHCTeMy, HO Kam.ace !13 KOTOpb!X 
MOlltHO 61:>1.110 c<mraTb flO)l,tl!!Hll!OUlHMCR ,a;!HaMH'leCKllM 
111>1010HOBCKl!M saKoHaM? Be.!lb 3r11 saKOllb! «6e3pas,1wrnbl» 
K nepeMeHe 311aKa epeMeHH l! ca~rn no ce6e .D,onycKalOT 
!I0.1HOe o6pall(eH!le ;J.BM)KCHllR, ll03BOJI!IR rOBOpllTb 06 06· 
pan!MOCTH apeMeH!l. 

CneuHaJJ1>Hall Teop1m OTHocure.11>Hocrn, KaaaJJoc1> 6bl, 
JIBJla OTBeT Ha STOT .sonpoc. 0Ha npHae.1a K Bb!BO!(y, t!TO 
TIOCJie,n.oeareJ!bHOCTb, nopllitOK 11epe,ilOBBHIU! npH'll!HHO o6y­
c.rnBJJeHliblX 11e.1ett11i'I tteJ11>3R o6parl!Tb. 0TcJO)la Bb!TeKaJio, 
qTQ MOMeHTbl apeMel!ll CMem!loT npyr npyra B TOM e)!.HH· 
CTBeHHOM Hanpaa.1eHllH, I! KaKOM npH'IHHbl cMemnoTcll no· 
po)Kne1111b1M11 HMM cJJe,1l.crBHRMH. Bo.~ee no3,1J.HHi'I MoMeHr 
-0rse11aet CJ1eilcrs1110, a Ile npwrnHe. O;u1aKo cymecrnye1 
H€1lC'llJCJJHMOe MHO.lKeCTBO l!BJJeBHli, KO!Opble He CB!!3aHbl 
llPYr c i<pyroll! npwmHHoil CB!!lb!O. KaK o6CTOllT .11e.10 c 
l!HMH? 3necb BCe paBHO B03HHKaer TOT lKe BO!lpoc: He 
o3Haqae1 .~H «6eapaa.111•rne:. rocno.D;ctayiow11x B noii 06· 
.JJaCTH mrnaMIJ'leCKHX 3aKO!lOB (peJJRTl!ilHCTCKll 0606me11· 
HblX aaKOHOB MexaHHKl! lib!OTO!la) no OTHOWeHHIO K ne· 
peMeHe 3HaKa apeMeH11 no.~Hoii 06paT11Mocr11 caMoro ape­
MeHH? 

TaKHM o6pa30M, OCHOBOli, Ha KOTOpOi\ B03llHKBeT npM· 
haa.11eHHe 06 o6par!IMOCTH apeMeHH, l1B.1lleTCl! TOT !j)aKT, 
'!TO ypaBHeHHR )lBl!lKeHH!! OKa31>1Ba!OTCfl He11yBCTBHTeJlb· 
lib!MH K nepeMeHe 3HaKa BpeMeHH. 

Bp11.1.1103H CllHTaeT MHeHHe 06 o6paTHMOCTH BpeMeH11 
OWH60t1Hb!M. Yme CBM!lM tta3BaHHeM rnasbl, !IOCBl!ll.\eHHOJ% 
noMy aonpocy, - «Crpe,1a apeMe1111» - Oli XO'leT no.n:· 
11epKHYTb 01\HOHanpaBJJeHHhla xapaKTep TeqeiJHl1 speMeHll. 
ApryMeHtbl, Bbl.UBHHYTbie HM, secb atta.~tt3 npo6.1eMbl 
11e.1bSR He npll3H3Tb y6e.D,HTe.%HblM!l. 

npe)!{)l.e ecero OH OTMe'!aeT, '!TO yrneplK!(eHl!e 0 «6eapa3· 
.1I1l!Hll» saKoHa ABHJKeHHll K nepeMeHe 3HaKa apeMeH!l 11c­
XO;I.HT !13 «HepeaJJHCTHtiecKoro ceepxynpomeHHH» ( crp. 97). 
a l!MeHHO 1!3 npei<n0.10lKeH!IR 00 OTCYTCTBllK BC!!KHX qJSK· 
ropoe ropMOlKe111111 so apeMl! coaepurn1011.\erocR .UBHiKemrn. 
Jle.10 COBCeM He B TOM, MO.lKHO .~H C•!liTaTb ropMolKeHHe 



O'leHb Ma.ih!M 11 Hmop11pm1aTb ero np1rnn1qecKH, a s TOM, 
cylll,eCTByeT IMH He cylll,ecTByeT OHO B HpHH1'1me. ToJJbKO 
cTporoe paseHCTBO HYJI!O scex l3HAOB ropMOJReHl!ll no3BO· 
m1er cqHTaTb 3BKOH ,!l,BlllKeH!HI Jl,onycKBIOl!l,HM nepeMeHy 
3HaKa speMeHH. Ho JJ!06all, )l.aJKe ncqeaarome 11iaJ1a>1 BM!!· 
q1ma TOflMO>Kel!Hll COBCeM !!CKJl!O'!aeT TBKOe )l,onymeH!!e. 
np1t paccMOTpeHHH TBKOrO BO!lpoca, KBK CTOHW,HH 3Jl.fCb, 
r;i,e sal!rna '!l!CTO npRHI1,Hm1aJ1bHall c1'.opow:a )l,e.1a, a Ile 
npaKTmtecKaH (MOlKHO .1n B ll,aHHblX ycJlOBHHX npeHe6pe'!b 
TOpMOJKeHHeM?). Mbl AO.II:IKHb! npmmaTb, '!TO TOpMO>Ke­
HHe - .no scer.lla cymecTay10w,11i'! cpaKrop. Ho 6,1aroll,ap11 
!:lTOMY ypasHeH!!l! ABHlKeHltll cosceM He 6e3pB3Jlll'!Hbl K 
nepeMene attaKa speMemd 

Ho )l:B}Ke ecJTn Jl,onycTl!Tb sblU1eyKaaa11Hoe «Hepea.1n· 
CTll'leCKOe csepxynpome1111e» H npHHHTb, '!TO see BH.!1.hl rop­
MO>KeHHH B TO<IHOCl'H paBHbl Hy.1!0, TO I! Tor,a:a, no,nqepK!!· 
saer Bp!!,1JII03H, npo6JJeMa oKa3hlsaercH nocTasJJeHHoil He­
KoppeKTHO. Ypaauemrn ,i:1sHJKe!m!I, ec11u 11x ocao60.a;11Tb OT 

1rne11os, y'lHTbleaIOll.l,HX TOpMoJKeH11e, .a:eiicTBHTe.rtbHO o6pa­
THMbl. Ho B Hill! Ile aaKJllO'leHa BCJI, HCTOPHll llBlliKellllll. 
01111 TOJlbKO nyCTa!l cue11a, Ila KOTOPYIO ew.e AO.iiKl!hl Bb!H· 
Tll 3KTepbl, 'ITOObl «cblrpaTbl> TO, '!TO npOHO.XOil.llT B .ilei\:· 
CTBHTeJibHOCTll. 8nt «aKrepbI» - MaTepaaJibHble O('ibeKTbl 
c llX HaIJa,'lbllhlMll II rpaHH'IHblMI! yc,10Bl!HMI!. 

no MHeHmo Bpi1JIJ110!:lHll, rrpo6JJeMa o6paTl!M()CTH ape· 
Melin !:lTO npo6J1eMa He caMHX no ce6e ypas11eHHrt .UBH· 
lKeHHH, a npo6JJeMa rpatttt•rnh!x yc.~oeHil, fpaHl!'lHhle me 
YCJIOBH!l cyw,ecrseHHO Heo6p3THMbl, 11ecllMMeTpH'lHbl BO 
spcMeHH. PaccMarp11BaH, uanpHMep, pacnpocTpaHeHHe 
BOJIHbl, Mbl onepHpyeM IlOHllTl!llMI! 3Ml!TTepa (HCTO'IHHKa), 
a6cop6epa ( rrornoT1nem1), 0TpalKa10weil HJJH npeJJOMJilllO­
meli noaepXl!OCTH I! ·r. n. npelKite 11eM IlOllBHTbCl! BO,T!He 
II UblTb r.n.e·TO IIOTOM nornoweHHOi'! HJIH orpalKeHHOil, SMHT­
rep ee .IIOJl>KeH HC!IYCTH'Tb, nepeiiAll npl! !>TOM c 6oJJee Bbl· 
COKoro 3HepreTl!lleCK0fO ypOBH!I 11a Hl!lKHHii. M ro.11>rm 
nocJJe !:!Toro ee MoJKeT 3ax1;1aTHTb a6cop6ep, 11epert.n11 s 
CBOlO 04epe,llh c 6oJJee H1!31\0f0 YPOBH!l ua 60.11ee BblCOKHH 
H T. ,ll.. Ec.rn o6pan!Tb speMl!, TO Mb! ,il.OJIJl<Hbl llOMeHHTb 
MeCTaMI! 3MHTTep H atkop6ep H CJJOM8Tb see 1!3BeCTHble 
11aM sHepreT11'!ec1rne 01Horue1rnsi. Ho, KaK roaopHr BpM,1-
mo!:lu, «!:!TO yJKe 11epec'lyp!» (crp. 100). 



Teop1rn BOJIHOBoro Jl.BHlKelJH!I ,ll,aeT tJJJa <jlopMa.~bHo B03· 
MOlKHb!X peweum1 -aana3n.r:.1saiou.u1e u onepemaiourne 
llO.~Hbl. ¢>11311KI! ijJaKrnqecKH Bcer,ll,a !!Cl!O.~b3YJOT mlWb 3a· 
na3J<bl!laIO!l.llle !lOJIHbl, COOTBeTCT!lYIO!l.llie ,!l,Bl!lKeH!llO OT 
3llfllTTepa x a6cop6epy. Dot1eMy? IToroMy qro roJJbKo on11 
npHBOilHT K sepHblM Bb!BO)l.aM. Or6op !13 ABYX qJOpMa,1bHO 
ll03MOlKHb!X peweH!IH TOJibKO aana3)1.blB8!0!1.ll!X BOJIJJ OT!le­
qaer pea.nbllb!M Heo6paTHMb!M rpaH!lqHblM yc..~OBl!!IM, 

<l>yH,D.8MCllTaJ!bHOe 3Haqeime rpaHH'IHb!X yc.~01rnll, llOJ,-
11epKllB8eMoe Bp!!JIJIJO.:inoM sc.'!eJl, aa B. PHTlleM ( sb!cKa-
3bIBaswHM atta.11orw.ittble coo6pameHl!R ew.e B 1908-
1909 rr.)' KOHe'IHO, ne MOlKeT 6b!Tb OCT8B;1ef!o 6ea llllHMa­
HH!I 11 11cc.~e,n.oeaH1111 npo6JJeMbl «crpe.ibl speMeH!I». 

B .n:ono.11tte1111e K cKaaa11110My 5p1rnmo:>H o6pamaer lllll!· 
MaH11e ew.e II 11a TOT cy!lleCTBel!Hb!H ¢aKT, '!TO ypaBHCHHH 
.n:sHlKemrn MHKpoo6ueKroa (ypaa11emn1 11Jpe1rnnrepa H .D.tt· 
pa!<a). BBe.n:eHllble KB8HTOBOH MeXalll!KOll BMeCTO Hb!OTOH08· 
CKl!x, B orJJn•me or noc.~e)'.umx «tte6e3pas.~11·rnw:o no OTI!V· 
wel!!llO K 3mrny apeMel111. 80J111oaa11 Mexa11uKa e :no:11 
CMb!cJie Keo6pa111Ma, TeM caMblM ecn, eme oJJ,1111 aecR11l'1 
a pryMeHT B OOOCHOBalrne MHeHHll 0 11eo6parnMoCTH ape­
Melli!, 

«BpeM!I H!IKO!'Aa He llJ.10 BCfU!Th, - 38K.~IO'laer, raKHM 
o6pa30M, a11rop, - !I MO:!!<HO c yeepeHHOCTblO il.YM3Tb, 'ITO 
llCH!ITb OHO HflKOr.n:a He nofui:eT» ( crp. I 06}. 

fio XOT!I l1eo6pa111MOCTb, Hmi ac11MMeTpllH, speMel!H 
nceo6w.a, orcio1i:<1 oTHIOAh ue c.~e.llyeT, 11To 011a JlOJI>KHa 
11enocpeAcrse11110 npo!!BJll!TbCH seer.ii.a H so aceM. ,llJl!I 
pa3'bllc!leHHH ;;oroli MblCJll! BpHJIJ110.:it1 CCblJiaercH Ha nptt· 
ll!ep, np!IBO/l.!IB!lllllicH s caoe epeMll eme n. Kl()p11. Ta K, B 

acHMMerpH'lllOM KpHCT8JlJle MHOrHe ero CBOl'lcTBa 06JlaIJ,alOT 
C\OJlbWeA C!IMMeTpHeil, 'leM caM KpHCT8J!JI. «IlOJlOOHYIO CH­
TY8UHIO, -yKaablsaer 5pttJIJII03H, - Mbl l!MeeM ;-imi ac111M· 
MeTp!!H speMeHH: Olla MO>KeT npO!!BJllIThCl! He Be3JJ,e, HO 

O!l,HH-e!l,HHCTBeHllhlA c.1yqal'! acHMMeTpliM apeMeH!I )lOcra­
TO'leH /l.JIH ..a:oKa3are.~1>crsa ee cymecrsosa111111:. ( crp. 11 l). 

• * • 
CTp11BJieKareJI1>Hoil oco6eHHOCTblO KHl'lrH Bp!!JlJll03HB !lB· 

,1llercl! SICHO BblpalKeHHoe crpeM,1eH!le OCBeTl!Tb !f>HJ!OCO!jl· 
CKHe acneKr1>1 paccMaTpHsaeMblX s 11eA npo6.neM. Mhl 
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ll2XO,ll,l!M 3)1,CCh H paccy21ui:emrn 0 UC.HHQCTH, aa:IKHOCTI! II 
r11oceo.1orm1ecKoii cym11ocrH aay<lHb!X TeopHii 11 3aKoHoB, 
0 pa3Bl!Tl!H Hay'IHblX TeOpHi'l H l!X B3al!MOCBll3lt, 06 HCTHHe, 
0 3Ha'!eHHH aoo6pa:iKeHHll H «1!306peTeHHll» B nosHaB3TeJlb· 
aoii pa6oTe y'leHoro, o peurn10UJ.eM i:maqemm aKcnepttMeH· 
Ta, o npn'lttHHOCTH 11 ,D,eTepMHHH3Me, 06 o6'heKTl!BHOCTII 
BHCWHero Mllpa. 

AnTop no,ll,tiepKllJJaeT, '!To nonblTKH. Hcc.i1e.11oaaTb qmno· 
CO!j)CKllC OCHOBbl nayKH npe.rtnpHHHM8JIHCb lllHOrHMH Bbl· 
)l,a!OlUHMHCH Y'ICHblMl!, H3 KOTOpblX OH ynoMHHaeT M. nnatt• 
xa, A. fiyaHKape, A. 8i'lH11neifHa, Jl. )l,e Bpollm1, 21. lllpe· 
.AHHrepa, M. 5opHa, B. feilaeHtiepra, n. Bpl!JllKMeHa, 
C OCOObJM CO'IYBCTBHCM OH CChJJiaeTC!I HS pa60Tb! M. flJJ8HK8, 
ropl!'IO peKOMeHJ\Yil 'IHTaTMIO ero qmJiocoljx;J.rne CO'iHHeHIUI. 

/KeJiam1e BHOBb BepHY'fbCll K T8KHM eonpocaM BbITeKaeT 
H3 ero y6eJKll,eHHll, 'ITO «cpHJIOCOcpCKHe OCHOBbl H8YKH -
O'ICllb cepbe3Hal'I npo6.1eMa, HCKJIJO'IHTeJJbHO 83lKHaH llJl!I 
ny11wero llOHHM8HHll HayKr. H no-npelKHeMy aacJiylKMB3IO· 
111,ai.1 06cy>Kt1eHH!I» ( crp. 11). Cy6beKTHBHO y11ettb1i'c MOlKer 
no-pa3HOMY oueHHBaTh pOJib «$1!JIOCOcpCKHX OCHOB nay· 
KH» - npH3HaeaTb HJJH OTpHuarb 11x. Ho .n.eiicTBHTeJJbHOe 
!IX 3Ha4eH!te saKJIJ0'1aerc11 B TOM, '!TO OH!i NeaaBttCHMO OT 
Toro, C03HaJOT 3TO y'leHble llJ!li HeT, cpaKTH'leCKI! OK33b!• 
83JOTCH pewaIOW.HMH )l,,1l! Bbl6opa 11anpasJieHttn HCCJICJJ,O• 
BaHtt!I. «Y'leHble scer.ua pa60T8IOT Ha OCHOBe HeKOTOpb!X 
cpHJJOCO<jJCK!iX npe)l,!IOCb!JIOK, OTMe'!aer aorop, - II, lWTl! 
MHOrHe H3 HllX Moryr He ocoaHaoarb ::iroro, ::l'fH npe1mo· 
CblJJKH B tteiicrs11TeJ1bHOCTH onpe.11:enmor lix o6myro noal!• 
UlllO ll llCCJieJJ,OB3HllH» ( CTp. II). 

3n1 coo6paiKeHH!I 0 Ball<HOCTll «$HJJOCO<j>CKHX npe.11no­
Cb!JIOK», qnmococpCKHX OCHOB 11ayK11 II.JU! TBOp'!ecKOB pa· 
60Tb! y<re11oro, HeCOMHeHHO, npaBHJlbHbl II K HllM Mhl MO• 
lKel\I llOJIHOCTblO np11coe)l,l!H111"hCll. }lsHoe BJl!UIHHe «qJHJIO• 
co!fic1rnx npe.D.nochlJJOK» Ha HCCJJeJJ,oBaTeJibcKyJO JJ,el!reJJb· 
llOCTh y11eHoro - 11a o6myro rpaKTOBKY HM ueneif H aaJ1a<1 
HCCJ!eJJ,OBal!Hil, Ha Bb!6op l!anpaBJICHHH UOl!CKOB, MeTOJJ,98 
peweHHH Teoper1111ecKHX 3BJJ.8'1, Ha HHTepnpeTaUHIO ,llOCTl!T· 
HYTb!X pe3yJ!bTaTOB - MOlKHO npocJJe,ll.HTb He TOJlbKO Ha 
npHMepe ttaasaHHb!X Jl BpBJJJIJ03HOM Bbl,D.aJOWHXCil cpH3H· 
KOB, HO H Ha npHMepe MHorHx Apyrnx aaMe11areJ1&H1>1x ecre­
CTBOHcnblTaTeneif, He TOJlbKO COBpeMeHHblX, HO H pa60TaB• 
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lll!IX BO BCe BeKa, KOf)\a B03H!IK8Jla II pa3BllB8Jl8Cb HayKa 

o np11po)le. Ha3oaeM xorn 6bI faJ111J1eH, Hb10To11a, Jl0Mo-
11ocoea, <l>apa)lell, MaKcBeJJJJa, Mailepa, feJibMroJJbUa, 

Me11,11.eJieeBa, BoJibUMaHa, CMoJiyxoBCKoro, YMoBa, Jlau)l(e­

Beua. KoHe'lHO, 6bIJ111 H Tenepb ecTb 11 Tax11e y'leHhie, KOTD­

pb1e HBHO He cPOPMYJIHpOB8JIH qmJiocoqicKHe H,ll.eH, CJIY)l(llB­
l!lHe OTnpaBHblM ITYHKTOM H o6meil OCHOBOil pa3Bl!BaBW!IX­

Cll llMH eCTeCTBeHHOH8Y'!HblX rrpe,11.cTaBJieHHil II TeOpHH. 
MO)l(HO H8HTH II T8KllX, KOTOpbie 06bHB,1llJJll, '!TO y'leHblH 

soo6me ,!IOJllKeH 1136er.8Tb cPHJIOCOcPCKllX 1111eil, C03H8Te.%­
HO 11rnop11posaTb !IX, T8K 'ITO c !IX TO'lKH 3peHHH HH 0 Ka­

KHX «cPllJJOCOcPCKllX rrpe11nocbIJJKaX» uay'lHOro llCCJJe,!IOBa­
Hllll pe'lb 1111T11 He MOlKer. Ho rny6oKoe 113yqe1111e TBGp'le­
cTsa TBKllX yqeHbIX ITOK83bIBaeT, '!TO II y HllX 6b!JJ!I CBOll 

qi11,ioco¢icK11e 1111e11, KOTOpb!M OHi! ¢iaKT!l'lecKll CJle,!loBaJJH, 
He OT.113B8H OT'leTa B 3TOM. 

c.~oBOM, «cPllJJOCO<jJCK!le rrpe)lITOCb!JJKll» HayKll - peaJJb• 

HO 11eilcTBy10m11il s TBOpqecTBe y'leHoro <jlaKrop. 11 ,'l;eJJo 
38KJIIO'!aeTCH B TOM, 'IT06bl C3M!I 3Tll rrpe11nocb!JIKll 6b!JJll 
llCHblMll, nocJJe)lOBBTeJlbHblMH, lTOJIHOCTblO OTBe'l3IOillHMH 
HCTOpH'leCKOMY OITblTY nay'IHOro IT03H3HHJI, HOBeilWllM J(O­
CTHlKeH!IJIM lTOCJie)lHero, MHOroBeKOBOMY OllblTY rrpaKTH'le• 
CKOH )lellTeJlbHOCTH 'leJIOBe'leCTBa. 0HH He HB.~JllOTCJI 'leM· 

TO 38CTblBIIlllM, paa 11ascer.11a A3HHbIM. 0HH HeH36elKHO AOJl­
lKHbl pa3BHB8TbCJI, YTO'IHJ!TbCll II ITOTOMY Bcer11a ocraeTCll 
a1hyaJibHblM 11x rmareJibHblH a11aJI11a llJIH Toro, 'IT06bl 
ycraHaBJIHBBTb !IX rro.1H)'IO a11eKB8THOCTb coapeMeHHOMY 
yponHIO H8)''lHOro 3H8HHJI. 

c K3KHX lKe IT03HUHH IlOAXOAHT asrop K 8H3JJH3)' «qm­
JIOCO<jJCKllX rrpe1mocb!JIOK» H8)'KH? 

c COlK8JJeH11eM rrpHXO,!IHTCll KOHCT3TllPOB3Tb, '!TO nu 
n03HUHH BO MHOfOM IIIBTKll 11 HeHal(elKHbl. npH.3H8Hlle cPYH· 

,!13MeHT3JlbHOro 3H3'leHH!I <jJHJJOCOcPCKllX OCHOB uayKH II lKe­
JJaime BJJeCTll CBOil BKJI8,!I B HX pa3pa6orKy YlKllB8IOTCH 
y Hero c HenOHllM8HHeM, ,!la II 11e3Ha1111eM ,l\eHCTBllTeJibHO 

nay'lHOH <jl11JJocoip1111, T. e. cospeMeHHoro MaTep11aJIH3Ma, 
ero .llOCT!llKeHllH, peaJibHblX npo6.ieM 11 3a,!la'I. npelK,!le 
acero OH peWHTeJJbHO, .l\8lKe, HOlKaJJyi\, ,!leMOHCTp8THBHO, 
11eKJiap11pyer csoe 0Tp11uareJJbHoe OTHOllleH11e aoo6me KO 
BC!IKUM ip1rnocoipcKllM «H3M8M», B TOM 'IHCJJe H K ,!IH8-
JieKTH4eCKOMY Marepli8JJH3My, KaK K «Mera<jlll31i'leCKllM 
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ytJeHHilM», orpaH!1q11eal01llllM CB060JJ.Y MbllliJleHMl!. OM Bbl· 
6paCbrnaer umpoBemareJibHhlii JJ03ylir: «6eperHTeci, H3· 
MOB!» CTp11 3TOM OH 6e3 BCllKOl'O pa360pa CBamrnaer B 
o,rrny Kyqy II aHTHHay•rnb!e, ,!\elicTBl!TeJlbHO peaKnMOHllble, 
M nporpeccMBHhle,_ nepeAoBble !lanpaMeHlrn: ll031lTlllW3M, 
M3Xll3M, pea.~H3M, ll)l.eaJill3M, )l.eTepMllHM3M, Marepll3Jlll3M. 

5pll.-1'1103H CK.10HeH npll3ttan,, lJTO <jlHJIOCo4JCKHe reopirn 
11ay1m, pa3Bl!BaBm11ecH HO)l. :rnaMel!aMll Bb1WeH33B8HHblX 
«H3MOB», n pH;i.e cJJyqaee 11e .qnweHb! 1!3Becr11oii .11.oJrn 06oc-
11oaa11nocrll. Ho .11.aJKe ttatt6o.qec ne1rnb1e H3 lll!X ( 011 ne 
yroqrrner, KaK11e HMeHHO) rerrep1> y>Ke, no ero M11e1rnro, 
«npmia.u,1elKaT rrpOWJlOMY» (crp. 79). flmieMy 3TO c.qy­
'llrnocr,) DornMy qTo Halli BeK rrpo1!3BeJl B rrayKe «HeBe­
poHrHy!O peBOJilOIJ,HlO», KOTOpall Mttoroe H3 roro, '!TO 6b!c10 
npeJK.uc 06menp11arrarrrrhtM, npe,AcTas11,1a B HOBOM cBeTe. 
CTo3TOMy, rosopH 0 cj)HJlOCO<jlCKllX OCHOBaX HayKH, He CJJe­
.u.yeT 11cno,1b30BaTb crapb!e cucTeMbl, ,L\alKe 0111MB.~llH nx 
npHCT!lBKOli «rreo:. (KaK, rranpHMep, Heon03MTHBH3M). «oe-
30nacnee, - no ero :.trrerruro, - 6btJlO 6h1 11a11aTb nee c ca­
MOro 11a1ra.ia», c «OTKpb!Tb!M YMOM, CB060.!l.llb!M OT crapb!X 
npeJly6em.n.err11b. 6p1rn.1!03HY OCTaeTCH HeM3BeCTHb!M, 4TO 
Y.*e ecrv ra!ta!l qrn.~ococp11.!l - miaJieKr11qe~K11ii MaTepua­
JIH3M, KOTOpa!! He HYlKJJ.aCTCll ll 3JIOITOJiyqrrol! H 06M8H­
q11aoi\ !ljJllCT8BKe «HeO» H KOTOpasi opraHH4eCKu BITHTaJia I! 
ce6n peayJJbTaTl~ «HeeepoHTHofl peaoniou,111!» rramero BeKa 
H HMCHHO 6JJaro;!.apH 3TOMY c.nenaJla CBOH OCHOBOlIOJlaralO­
mHe H;J.eH HaJJ.elKHbll'I{ opy11111eM perueHMH HOBblX H CJIOJK­
Hb!X npo6J!eM $HJJOCOcj)HH !layKH. 

I-fa qero HCXO.'l,llT JI. 6p1mJJ103H, BblCKa3blllal!Cb CTOJ1b 
KpllrnqecKll 0 qnrnocoljlcKHX «113M3X», B TOM q1trne H 0 
.!U!aJ1eKn1qecKoM MaTepuaJIH3Me? K cmKaJieHnIO, cKOJ1hKO· 
1rn6y,i1.b IJOllpo6noro o6ocrroBaHM!! csoero MHemrn OH He 
.uaer. Bee Oll!I, - e.UllHCTBeHHO OTMe'laeT OH, - «CHc1bHO aa· 
6Jiyllrna,1HCb B CBoeil npeTeH3MH Ha BCIO IICT11Hy B UeJIOM» 
( crp. 78). Orsepral! TaK11e npeTeH3Hll, OH ne pas y1<a3bl· 
aaer Ha l!eB03MO:lKHOCTb .11.1!1 HayKll .ll.8Tb HC'lepllb!BaIOUJ,ee 
H OKOHlJaTeJlbHOe Il03HaHl!e Mttpa; IlOJ('IepKllBaer, 'lTO HayKa 
6y.n.er Be•mo pa3B!IBaTbCll, H3MeH!ITbCff II «H!IKOr,11.a He 6y­
.n.eT aasepmeHa», M6o «noJ111oe 3aaepUJeH11e oanaqaJio 601 
01eprb 11m1 .~io6oro 11ccJie,a:oaa1111l!» (crp. 13). OH y6eiK· 
i!€H B TOM, no Hay1J.Hb1e llOJlOlKCHll!I, 38K0Hbl H reopHH Bee-
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rAa OCTaHyTC71 «OTKpb!TblMll AJfll A!ICKYCCl!H II B03MOll\'HOro 
rrepecMorpa». 

MbfCJlb 0 HeCKOHqaeMOM pa3Bl!T!l!I HayKll, 0 TOM, '!TO 
Olla, llll.Sl OT Oll.HOfO ycnexa K ,1pyr0My, TeM He MeHee Hll• 
Kor,:ia He CMO)KeT AaTb llOJ!HOCTblO 3aBepwe1111oro 3'H!lHIU{ 
0 MHpe, npeACTaBJllH:!Cll eMy CT0,1b EaiKHOil, IJTO OH CIJH• 
taeT 11eo6XOA!IMhlM OTHeCTE! ee K ttl!c.~y cpym(aMeHTa.%HbIX 
ii>HJJOCOQJCKHX Mil.ell: «Hall.O npllMO CMOTperb B .111uo TOMY 
cpaKry, <!TO l!ayKa Hl!KOf,D.a llle CMOlKeT no.1HOCTblO BbinOJJ· 
Hf!Tb CBOIO 3a,lla'ly, JJ,aB HaM BllOJll!e pa3B!l10e !I OKOH'la· 
TeJJbHOe onnca11He a11~w11ero M11pa. Sty cu1ya1.m10 1rnr10 
OCOSHaTb IIOJJHOCTblO II BKJJIO'l!!Tb B OCHOBHble no.~olKeHHll 

rIOJl.,1HHHOH qrn.10cocp1rn ttayKll» ( crp. 84). 
Bepao, '!ro MHorne cjl11JiococpcK11e «113Mb!» crpaaa.nH, B 

'laCTHOCTll, Te}f .HeJJ;OCTaTKOM, OTMelJaeMblM JI. 5p1rnJ1l03• 
HOM, 'ITO, ll<eCTOKO KOliKYPHPYll l\pyr c .npyroM, 6e3ane.qm1· 
UlWHHO rrpere11,1\oaam1 11a RKo6bl np11lla,1\J1eiKamee HM npa· 
:BO o6JJa;'.\aTh nceoXB3Tb!BaIOil(eH, OKOH'IBTeJ!bHOH, HeH3MeH• 
Hof! llCT!l,HOf!. Bnpo'!eM, &THM me crpaAam1 He TOJibKO OHH. 
By AeM cnpaaeJJ..rmaw: :;tHOrHe ecrecTBeHHoHay'IHbie sosspe· 
HHS! a pa3J1!l'rn1>1e apeMeHa (an.10th 11:0 11aw11x Jl!lel\) OTJIH· 
'lam1cb reM iKe caMhn:t 

Ho ,L\!laJJeKTH'lecK11f1 Marep11aJIUSM ,a:aaHo y)Ke pa3'bl!C• 
HHJJ cyrb H Koprrn noli reoperH'lec1<oll ournl5KH, rroµ,Bepr ee 
r.ny6oKoi1 KPllTHKe, npeoAo.ne,1 ee u cosAaJJ noc.neJJ.oBarem •• 
Hoe yqeime 015 11crn,He, a ocaose Koroporo JJelKl!T ra caMall 
MhICJib, KOropy10 H 33Il(HW.aer J1. Bp!M.~!09H, BOIOl! co 
sceMH «H3MaMH». Ocraercn TOJ!hKO noma,1erb, '!TO 9TO D:Ha• 
JJeKTl!KO-MarepHamtcrwiecKoe yqe1111e ocra.1ocb eMy He1!3• 
BeCTHb!M, flHa'le Halli aBrop AOJilKe!I 6bl,1 6bl yBm1en. B HeM 
cnoero cHJJhHoro co1031111Ka. BeAb, no cyw,ecray, JL Ep!!JI• 
,110311 nwcrynaer npOTHB ynpoW,DHHoro - Mera(j>H3HlJecKoro, 
He)ll!aJ!eKTl!l!eCKOro - npeJJ,CTaBJJe!!Hll 0 Hayt!HO}! l103HaHHll, 
o 11ayKe, o aaytI11b1x reop11iix H aaKoHax, KaK np>1Mo I! 
cpaay BblpaiKa10w.11x no.1Hyt0, sanepwen11yro a6co.11or11y10 
<l!CTllHY B KOHe'!HOil l!llCTaHUHH», 11 111>1e11110 npOT!IB ra• 
Koro JJ.orManPlecKoro npeActaa.1emrn Hanpas,1eHo ocrp11e 
,naa,1eKT!IKO·MaTep11aJJHCTl!'!eCKOrO yqe11!1ll 06 !ICT!l<!le. 

Ho ro, '!TO s itna.1eKTH'leCKOM Mareplla.1H3Me co.nep>1<11r· 
cl! B rmareJibHO, Bcecropoane n noc.1eJ:(onareJ10Ho paapa· 
6oraHHOM B!!Jle, s KHHre JI. BpHJrnI03l!a npe,a:craBJJeHo 
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HeIJOJIHO, OTpb!BO'lHO, llpOTl!BOpe•rnso, HenocJie,!1.0BaTeJlhl!O. 
Hanpl!Mep, oH yTBeplKABeT, 1110 a HayKe «Her a6comorHofl 
HCTHHbl; O'l'HOCl!TeJJbHOCTb - BOT, HOlKBJJyii, npaBHJIO B 

nayKe> (crp. 9). B ApyroM Mecre OH B1>1palKaercH eme 
pes'le, CTBB!! Ha OAHY AOCKY npe6oBaHHe a6COJllOTHOH llC· 
TH!lbl> co «CXOJ18CTH'!eCKOM KB3YHCTHKOM» (crp. 61). 

noHATHO crpeM.~eHl!C JI. op1MJll03Ha 1!3rHBTh 113 HBYK!! 
11peJJ.CTBBJieH11e 06 «l!C'!epnh!BBIO!l.lefl», «BCeOXBaTb!BBJOll\eii» 
H «OKOH'laTeJibHOli» !!Jiil «3aBepweHHO!h ncn!He. Ho OH BH­
il.HT TOJibKO OAHy cropoay )J,eJia. Pa3 •Hay'!Hble npell,CTBB· 
.1e111111 H reop1rn Be'IHO Mel!!llOTCH, TO OH!! TOJlbKO OTl!OCI!· 
TellbllW, B HHX Her Hll'!ero a6comOTHOfO -TaKOS MOJI'la 
nocrpoeHHblii H:ll c1rnJJorttsM. Me»rn.y reM rny6mrne <f>H;10-
co<j1cKoe l!CCJTe,lloBam1e []0Ka3b!BaeT, 'IT-0 OTHOCHTe,11>110e BO• 

Bee 11e 11cKJ11011aeT JJ.HaJJeKTH'lec1rn noHHMaeMoro a6comor· 
l!Oro. Ilo3a)l,H OTHOC!ITMbHDro CTO!IT a6comon10e; TOl!Hee 
roaopll, .11pyroil CTOpOHOii OTHOCHTeJlbHOfO !IBJJSieTCll a6co· 
,1KJTHOe. 0THOC!ITeJlblla!I HCTl!Ha CO.ll.eplKHT 3JleMeHTbl, sep· 
Ha HCTHllW a6co.1KJTHofi, H rroc.1e;J:lHlll CKJJ8.!(b!BaeTCll 113 
6ecKoHe•moli cyMMbl HCTHll OTllOCHre.H.HbfX . .3TO JJO;J:Tllep· 
;lK,a;aeTcll ecell: ·11crop11ell: 11ayKll, 11 c 31'l1M 11e MOJKeT He 
COrJI8CHTbCll KalK)l.blii, KTO BH)l.HT B llCTOPHIJ 11ay1m He npo­
cryto CMeHy pa3m1•rnwx reopttl'!, 11an:e.10 orcrpa11ll10m.11x 11 
CMeraiom11x Apyr Apyra, a 11ey1wonH1>1ii noih>eM 11ay11aoro 
anaH1111, ero 6ecrrpecra1111wn npoepecc, naicon,ienue 11enpe· 
XOil.Hll\llX H.!(eHHblX 6orarcra, co.::1epiKaHHe KOTOpbIX OK83bl· 
aaeTCll He 38BllCJlll.\l!M HH OT KOrO-JIH60 li3 JllOJl.eii~ HI! OT 
acero qe,10Be'lecraa a ueJJOM. 

JI. Bp11111110'.7H c yAOBJTeTBopeH11eM np111m111aer noJJoJKe· 
Hiie M. IlJJaHKa o TOM, no 11ayirna11 reopa11 ecrb «lllOAeJib» 
llfleWHero MHpa. Ho ecJIH :;ro raK, TO, 311a<111r, a reop1111 
ecTb Ile'ITO, '!TO a)leKBaTHO 113yqaeMOMY 06beKTy, COOTBeT• 
cTayer eMy 11 reM caMhlM «orpall<aer» ero. I1Ha'le aoot5me 
He !IM€JIO 6b! CMbic.qa rD!!OpHTb 0 MOAeJil!l Dycrb ':ITO CO• 
OTBeTCTBHe BHa'laJie OKa3blB8€TCH HeOOJlhWHM, OTBe'ISIO• 
Ill.HM Jll!Wb O)l.HOMY 113 MHOlKeCTlla acneKTOB SIB;1eHH!l II T. n., 
HO OHO eCTI> ll cxaa11e1111oe ll reopHll COOTlleTCTBlle y)!{e 
HllKOr)l.a He 6y)l.eT yrpa'leHO, a 6y.11er COBepll!eHCTBOBaTbC!!, 
yr.riyfiJ!JlthCll II pacwHpl!T!.Cff B XOJl.e Jl.8JlbHeiiwero pa3Bll• 
Tllff HayKH. B 9rol! <j>opMe I! npeAcrner nepeJl. HaMH a6co• 
lllOTHa!l l!CTlll!a. 
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Ecm1 rny6oKo noHHMaTb rro.iolKeHl!e o roM, l!TO Hay'!· 
Hal! reopm:i - MO.!le.111> BHeurnero MHpa, MO,!lMh He 11e11sMeH· 
Hall, CTaTH'lecKa11, a pa3BHBaioma11c11 ll cosepweHCT· 
sy10maHCll, TO Mb! ne11a6elK!!O ,!lOJ!lKHbl npH3HllTb, ec.~H 
6yAeM noCJJe,!losare.%HblMH, 11 cymecrnosa1111e a6co.110r· 
l!Oli HCTHHbl. !\ COJKa.~eHJHO, J1. BpHJl.~l!l9H, npo,!!BHHYB· 
lllHliCll anepe,n: B npaBJMbHOM HanpanJieHHH, BApyr OcTa· 
uasm1Baercfl na noJI)J.opore 11 ne AeJJaer noro Hacrof!· 
re.'lbHO uanpaunrnaIOmerocfl Bb!BO)la. 

I1crOJJKosairne Haytrnofi reop1rn KaK «MOP.e.~H> HJJH 
«KapT!!Hbl» M!:!pa J1. BpH.!lJJI03H C'IHTaer «Ol!eHb BalKHblM 
<jrnJioco$cKHM noJioJKeHueM» (crp. 85). 3ro sep110. H ra· 
Koe HCTOJJKOBaHHe ylKe O'!eHb ,!laBHO pa3BHBaeTCH ,!lHaJJeK· 
TH'leCKHM MarepllaJJH3MOM B ero reopl!l! OTpa:l!rnHHlI, B 
TeCHOll CBll3ll c ll0.10iKeH!leM 06 OTHOCHTe.1bHOH, a6coJllOT· 
Hoii, OO'beKTHBHOH HCTHHe. 

I1pereH3HH Ha BceoxaarwaaIDmyto, pas Haacern;a ,n,aH· 
ayIO, 3asepwe1rnyJO a6comorny10 HCTHHy HeocHOBaTeJJhHbl. 
Ho a6conIDTHaf! 11crHHa KaK Henpexo.l(!lll.\llll E>JJeMeHT qe.w· 
Be'!ecKoro 3HaH!lll, Kpo10m11iic11 BO BCllKOH Haytrno ycraHOB· 
JJeHHOfl OTHOCl!TeJJbHOH l!CTl!He, K8K HX cyMMa, HeyKOCHJ!· 
TeJlbHO pacTyll.\811 c KalK,!lb!M !10.ll;JlllHflblM ycneXOM qe.~oBe· 

qecKoil Ml>ICJJJ!, cocraa.iHeT pea.~bHblli IJJJO.ll; TBOp'leCKOH 
no3uaaare.%Hofi ,ll.eineJihHOCTll. Bes Hee He cymecrsoaa.110 
6b! caMoil aayKH c ee rpau.n1103Hb!Ml! 3asoeaaH11HMH a reo• 
peTH'ICCKOH H npaKTHlleCKOli ccpepax. 
' HesHaHHe )l.HaJJeKTH'!eCKOil CBlI3H OTHOCHTeJJbHOTO II a6· 
COJllOTROro B ll03HaHHH - npH'lllH!! HCHCHOCTeil H HenocJie• 
!l,onareJJhHOcreli a paccylKJJ;eHHllx .rr. Bpu.~JIIO'>Ha o uayti· 
Holl 11-cruae. Oa y6eJKlleH B CHJJe H nenl!'!H!l ee<mo H3Me• 
Hl!lOll.\HXCl! Hay'!HblX reop!!H, HO qiaKT!l'leCKH He HaXO.!lHT 
nyrell K pacKpb!THIO .neilCTBHTeJibHOro !lCTO'IHllKa 3TOil 
CHJlb! 11 Be'11!'!1!H. 9TOT HCTO'l;rnK - B 6ecnpeCTaHHO ll fieC· 
KOHe'!HO HaKonJ11110meficll cy101e aepeH a6comoraoli: OO'h• 
eKT!lBHOH HCTliHb!, COtleplKaU{HXCll BO OCHKOil: OTHOCllTeJI!.• 
l!Oil Hay<rHoli HCTllHe. 11 HeJJb3R UOHl!Tb, nol!eMy llOJJHbl MO• 
ryqefi cHJibl 11 BeJJH'll!H HaY'lllble reopuu, ecJifl orpuuarb 
a6COJJIOTHYIO HCTHllY. OH se]l.eT 6opb6y npOTHB )lOrMaTRtfe· 
CKoro, 8HTH,!lHaJieKTH'leCKOfO noHHMaHHH a6cOJJIOTHOH llC· 
Tl!Hbl, HO nplf 3TOM, He 3Hal! ,!(Ha.1eKTllKH OTHOCHTeJibHOrO I! 
ll6C.:JJUOTHOro, nepexO,!ll!T He3aMe'leHllYIO HM rp<;1Hb H craellT 
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llOj\ y)J;ap TO, 'ITO CaM )Ke OTCTal!Baer c rJiy60KHM yoelKAe· 
HHeM, - rro,1olKeHHe 00 o6'beKTHBHOH IJ03HaBaTeJJbl!OH l\eH• 
HOCTll Hay'!Hb!X reopttl\, HX Cl-!Jle H BeJIHl/HH. 

He Oj\HH pa3 Mb! BCrpeqaeM B KHHre JI. BpHJIJJI03H3 Bbl· 
cK33bIBaHHll raKoro poAa: «rrpttpoila BbIWe .11awero rroHH· 
MaHHH», «rrpnpi:>Aa rrpeaocxo)J;HT Harne rroHl!MaHHe». Ha 
rrepsi,1ii B3'"1llj\ OHH MOfYT IIOKa33TbCll arHOCTll'leCKHMH. Ho 
l10A06Hoe !IX HCTOJIKOB3Hl!e HenpaBHJ!bHO. EcJIH 6paTb 3TH 
llblCK33blB3HHH He H30JIHPOBBHHO, ca:\ll! ITO ce6e, a BO sceM 
KOHTeKcTe paccylK;i:eHHH aBTOpa, TO ue.1b3ll He YBllJleTb, 
'!TO B 3TOtt (KOHelJHO, ,'\BJJeKO He 6e3yrrpe'IHOi1) <jlopMe 
JI. BpHJIJJI03H fOBOpl!T He 0 TOM, '!TO cymecrnyror KBKHe·TO 
np11HUHrrHaJJbHO l!enepexo,'\HMbie rpaHHl.\bl ,'\Jill umuero 110-
3H3HHll, ocraHae,rnea10mHe ero rrporpec..-, a o TOM, '!TO npH· 
po!la 6ecKOHe'!HO CJ!OlKH3, '!TO Olla HH Ha KaKol\ CT3,'\HH 
pa3B!ITHH HayKH He 6yAeT OXB3'1eHa MblCJibIO, KaK HC'lep-
118HH3H IlOCJJeAHeii. «I1p11po.na, -yT!leplKAaer OH, - B3!1Tal! 
a l\eJJoM, TaK, KBI< Olla cymecT!lyer caMa 110 ce6e, '1pe3Bbl· 
lJailHo CJ!OlKHa H Bb!XOl\HT 33 paMKI! Hall!ero IlOCTHlKeHHll» 
(-crp. 68). 3.necb, TOJibKO c HHOii cropoHLI, JI. BplWJIIO"lH 
IlOj\XOJll!T CHOBa K TOI'! lKe ca:uoii l!Jlee 0 HeH36elK·HOCTH 
6e3rpaH!l'lHOfO pa3Bl!Tl!ll HayKH H 06 OTHOCl!TeJibHOM xa-. ' paKrepe uay'!HbIX reopim, KalK!laH 113 Koropblx BcerAa RB· 
Jll1ercst «Mo.neJJblO» HJIH «npe.ncrasJJem1eM» TOJibKO 6oJiee 
HJJll Mettee orpaHl!'leHHoro <jlparMeHTa oKpylKarol.l\ei'! Hae 
pea.nbHOCTH. 

TaK KaK K llOJIO)KeHHIO «llpttpo.11.a npeBOCXOJlHT Hallie 
IlOH!IMBHHe» asrop B03BpamaeTCll He0.11.HOKpaTHO, Mb! MD· 
lKeM JlyMaTb, 1JTO OH C'!HT.aer ero HMeIOl.l\llM B3lKHOe <jltt.no· 
co<jlcKoe 3Ha1JeH11e. Kol;!e'IHO, Bhlpa)KettHoe 6oJie.e TD'll!O 11 
IlOHllTOe raK, KaK Mb! y)Ke IlOl(lJepKHYJJH, OHO .11.eilCTBHTeJib· 
HO OtieHb B3lKHO . .II.tta11eKTH'!eCKHi'! MaTepH3Jlll3M <jiopMy­
JIHpyer pal\llDH3JlbHOe co.11.eplKaH11e TaKOH Mbl•CJ!ll B HAee 
Hel!C'!epnaeMOCTH Marep1111, ee 6eCKOHe'lHOCTI! arny6b. 

I1raK, 11epe.11. H3MH napa.11.oKcaJibHall cttTya1.urn! Kor.na 
p-e'lb l!l\eT 0 TOM, lJT06bI Bblpa3HTb o6mee MHeHHe 0 Jllla· 
Jie·KTIHecKoM Marep11aJ1113Me, JI. Bp1111JJI03H BblCKa3hlsaercl! 
o HeM pe3KO orpm.\aTeJibHO. I(or.na lKe B03HHKaer Heo6xo­
l\l!MOCTb c<jlopMyJJHpoBaTb Te <jlyHAaMeHT3JlbHble 111\el!, KO· 
TOpble caM )Ke C'lHTaer OCHOBOn0.13!'3!011.\llMH l\Jlll «HCTllH· 
Hoi'! <jl1rnoco<jl1111 uayKH», ro oH no cymecrBy noBropHer 
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(ro.1bKO 13 o6en;HeHHOM B!l}(e) To, '!TO yme .11aBHO pa3BJlTO 
,!l,llaJieKTH'leCK!lM MaTep!!aJIH3MOM. 

Onero no npoucxo;uu? OpiP11rna, BHJU!MO, B TOM, •no 
o D.HaJJeKT!lllecKoM Marep11a11H3Me JI. Bp;rnmoim cy;:i:111 no• 
HaCJJbl!UKe, He H3 BTOpblx )l.aJKe, a H3 rpeTb!!X pyK, OTJI<:lBalf 
11,aHb pacnpocrpaHeHHb!M B KanllTa.~HCTll'leCJn!X CTpaHaX 
npe.npaccy.11.KaM H npeJ1y6em;i,e1rn11M. Ho l!Ji:eH Jl.HaJieKTH'le• 
CKoro 1'\8Teplla.1113Ma Ile SIB.1lflOTCll 'lbl!M-'l'O npa3JIHblM ll 
cy6'beKT!!BHblM H3Mbl!IJ.~e1rneM. 0Hll, )la 6yl(er n03llOJ1€HO 
TaK cKa3arh, 3ane11aTJieubl ua crpa1mu.ax nem!Koil «Kmirtt 
npHpOJlb!» H snepa~e npO'lllTaHbl raM BCJl!lK!IMI! MblCJlllTe• 
JISIMH, HMetta KoropbIX Hb!He F1:1aec1Hw aceMy Mttpy. K aroii 
«KHHre» o6paw,aerCll 11 Jl. BpHJIJl!03H, crpeMnci, pa3ra11a1b 
COKpOBeHHblli CMblCJ1 roro, Ha qeM cocpeAOTO'IHJICH ero B30p 
KaK 11ccJJe11ona1e.111HjH131!Ka. He Ylll!BllTeJlhHO, '!To, 11ep11a.n 
!!3 roro me 11croqm1Ka, OH npH'WeJJ K no.1ome1rnHM, a11aJJo• 
Tff'IHbJM TeM, KOTOpb!e co.11,ep»<aTCl! B Jllla.1eKTH'ICCKOM M8• 
repRaJI!l3Me. 

TipeJJ.ocreperaH nporna ljnrnocoij>cKttx «H3MOB», JI. BpHJJ· 
JII03ll 11.enaer ynop rm ro, 'Im OH!! orpaI!ll'IRBaior «cBo6o;i,y 
MbllliJJeHllSI». 410 ,!l,eilCTBllTe.%110 cymecTBYIOT TaKlle «}13• 
Mb!», KOTOpble ropM03HT pa3Bl!THe nay'IHOH Mh!CJIH, 3TO 
necoM!leHHO. K «Mera!jJ!l3l!'lecKHM c11creMaM», irn.~llIOU\llM­
cH T!OpbMOH .!\Jill cno6o,n:Hoi'! Mb!C.~11, OH OTHOCHT pe.~Hfl!IO. 
3ro, KOHe'IHO, cosepweHHO 6eccnopHo. l\aK 6b1 Hf! npH• 
cnoca61111a<Mllcb coapeMe11Hwe pe11Hr1103ttble cHcTeMbl K 
.11,0CTH>KellllSIM uayKH, «CHl!CXOJliI» B KOH!le KOHL<OB K llX 
«llp1!3H8HHIO», OHH OCTBIOTCH HCH3MeHHblMH B CIJOeH cyw,. 
HOCTll, 6y.!lytlff 33KJ!l!Th!MH sparaMH cao60,1lHOM HayqHojj 
Mb!Cm'I, 

Ho, nepeMewan .npyr c .npyroM npnHu11nllaJ1bHO pa3JIHtt• 
Hble ipH.~OcoljlcKHe Hanpaa11eHH.H, pa3.!le.m:Hlible HenepexOJlll• 
MOli nponacrhIO II 11rpa10w.11e npl!MO lljlOT!!BOIIOJIOlKHYIO 
poJJb B pa3BHTHH HaY'moro IT03HBHHH, JI. Bpim.~I03H B03BM 
H!!tteM He OOOCHOBaHHhle 06BHHeHHH Ila $HJIOCO~CKHe 803• 
apeHHll fl Te'!eHHH (.11,erepMHHH3M, MBTep11aJI113M, ima.'!CKTll• 
'lecKHH Marepttao1H3M), nrpaB!IJ!!e npe»<.!le H nrpa!Olll,He re• 
nepb nporpecCHBHYIO po,1b, HM€BlllllC H l!MelOIIJ,lle orpOM· 
11oe CTl!MYilllpyromee 3Ha'leHlle .!l'1JI pa3BHTHll HayKll. 

JI. Bpn11.1I03H He pa3bHCHner, B qe:u HMeHHO OH ycMaT· 
pasaeT orpauaqCH!!H «CBOOOJl.bl MblUJ.~eirnH:i>, llK06bl 
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HaKJia,1l.b!BaeMhle BCeMI! «1!3MaMH» Boo6rn.e. no,11.y~taeM He• 
MHoro 06 3TOM «CB060AC MbIUJ.1eHl!R».' 

fl'l.O'l!{HO Jllf C'lHTaTb no:i.mrnHo Hay'!Hbn! CTOJ!b «CBO· 
60AHOe» MhllllJICHHe, '!TO OHO pewHTMbHO Hli•IeM He 
orpaHH'leHO, KOTopoe, He c•mraHCb HM c K8Kl!MH 3aKoHaMH 
npHpOJJ.bl, HI! c ycraHos,1eHHbl'llH saKoHaMll JIOrlIKll, c jlO· 

6h!Tb1Ml;I npelK,1l.e peayJlbTBTllMI! H03HaH!llI, «TBOpHT» see, 
11ro eMy aa,!l,yMaeTc!l? KoHe'IHO, Her! «CJJo6oAa MbI!ll,le· 
HllH» - i'JeacrsureAbH.o H.ay•moeo Mbt£UAeH.uJt - Ha caMoM 
,11,eJie npeJUIOJiaraer aechMa 1KecTKy10 1rnyrpeHHI010 ,uicuHn· 
JlH!ly: llOJl'!HHeHHe onpe,11eJJeHHblM 3aKoHaM ,1Qrl!KH, Tpe60· 
B8HH!IM ,1l.OKa3aTeJ1bHOCTH, l!CllOCTH, !lOCJ1e,1l.08aTem.11ocTI!, 
npaBHJIBM o6pasoaamrn II npnMel!eHHll HBY'lllblX HOHl'/Tllll 
H Teopidi, Tpe6oBaHHllM COOTBeTCTllllll H03HaHHblM aaKOHaM 
npHpO.'l,bl, COOTBeTCTBHSI 06'beKTllBHOfi peaJI&HOCTH I! DO.I(· 
tlHHeHHR cTponrn Kpinepmrn 11cr11HHOCTH, KoHe'!Ho, nH 
rpe6oBaHHll caMH Me!UllOTCll :II YTO'IHHIOTC!I B xo,11.e pa3BH• 
TlHI H03HaHHll, HEKOTOphle oopoi! J].alKe J!OMa!OTCH cosceM. 
Ho «c0060Al!all MblCJlb» acerJ].a, D.alKe npH ttaJUl'l.Hll B ueft 
T8KHX lMeMeHTOB, Bh!XOJU!!UllX 3a paMKll 06bll!.l!b!X J!Oflftle­

CKHX q.opM, KaK <j>aHTa3Hll, B006palKe1rne, HHTYlHllHI, T8K 
!!Jiii irnaqe cor.~acyercil c yKa3aHHblMH r~6oaamrnMH H 
llMeHHO !103TOMY OKa3b!BaeTCll 91jHjleKTHBHO!t Orp11uari. 
:>To -aHa'IHT npirnsiri, acepbe3, Hanp11Mep, sallBJieHHe ae• 
J;le/K,11.bl 0 TOM, 'ITO ero «CB060J(HOe Mb!WJJeH11e» 0 nepeMeH· 
HblX MareMaTl!l!OCKHX BeJIH'lllHax «OrpaHl!'!eHO» npaBKl!l!Mli 
J(IHp<j>epeHUl!aJlbllOro II HHTerpa.'lbHoro HC'lllCJieHHJI Hmi 
COllYBCTBOB8Tb y1sep1K)leHHJIM HeKoero 11306peraTeJI!I 0 
TOM, 11ro c)>113MKa c ee aaK0HaM11 coxpattellHll 11 npespawe· 
HK!! 9HeprHK H BTOpb!M Ha'!aJ!OM TepMOJU!HBMHKM orpaHH· 
'IHBaeT «CB06oJiy MbllllJ1eHHll» B C03Jl8HH!I npoeKTOB IJe'!HblX 
J'.l,B11rare.1Jeii !lepnoro H 01oporo poJla. 

K0He11tto, H Mare~faTHKa, 11 <jltt3HKa, KaK 11 ace JJ.pyrne 
HayK11, 6,1aro1tapll ycraHOBJJeHHblM HM 3aKOHaM orpaH!l'!H• 
aaJOT onpeAe.11eHHb!M o6pasoM «ceo60.!l.y Mhlw,1eHm1». Ho 
no no cyrn.ecray orpa1rn'!eHJm or ow1160K 11 nyraHHl.lbl, 
a He nperpai\bI .u..1rn rsop'!ecKtt AeflcTBy10111ero 1;ay'!Horo 
MblWJleHHll. 

Hay<rna!I 4J11J1ocolj!HR, T. c. 1tttaJ1eKTH'!eCKilii 1<1arep11a­
J1113M, B 3TOM OTHOWe!IHH no cyru.ecTBy tte OTJIHl!aerc!! OT 

n.pyrnx aayK. Paamrn:a 10,1bKO s rnne «orpa1rn11eRHll», Bbl• 
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teKa10m11x 113 csoeo6paaHoro xapaKtepa 3aK0HoB, c KOTo­
pb!MI! 11Meer )l.eJio .D.11a.1eKt11<1ecK11i\ Marep11aJ11!3M. OH 11c­
cJie.D.yer aaKOHbI oco6oro po.D.a, He HBJIH10W:Hec11 npe.D.MeroM 
113yqeH115! KaK11X-JIH60 .D.pyrnx HayK, - Ha1160J1ee 06u111e 
aaKOHbl paas11tH11 np11poAbI, o6mecrsa 11 MbIWJieHHH, a raK­
}Ke c•neu11¢11qecK11e 3a1<0HbI, np11cym11e ro.1bKO Mbllll.~eHlllO. 
OH HCXOAllT 113 AaHHbIX scex Apyrnx, ecrecrseHHbIX I! 06-
mecrseHHbIX, HayK II OnHpaercll Ha Hl!X. Ho OH npl!XO)J.llT 
K o6o6meHriblM peayJibTaTaM, KOTOpb!X HeT B HayKax, no• 
C1lY}KllBll!HX .ll.JIH Hero OCHOBOH H OTnpaBHblM nyHKTOM, eep­
Hee Moryw:11x co1I.eplliaTbCll B HHX no 6oJibll!ei\ qacm ti 
cKpb!roil, aapollblll!esoii, HepaasepHyroii H qacTHoii ¢opMe. 
B roii Mepe, B KaKoii JIHaJ1eKr11qecKHii Matep11aJIH3M npa­
BHJibHO BbipalKaer HCCJie.D.yeMble HM 3aKOHbl, OH «Orpa1111q11-
BaeT» Mblll!JieHHe, T. e. l\eJiaer ero 60,1ee TO'lHhJM, nocJie· 
,'l;OBaTeJ!bHblM, )J.OKa3aTeJibHblM, COOTBeTCTBY!Oll\l!M Ha1!60-
J1ee 06m11M CBOHCTBaM II 3aKOHOMepHOCTllM ol'ineKTllBHOH 
pea.%HOCTI!, TI03HaHHb!M Ha )J.aHHOM HCTOp11qecKOM 3Tane. 
Kotte'ltto, rpe6osaH11H K Mbill!JieH1110, ¢opMyJJHpyeMble 11.11a­
JieKTH'le<:KHM MaTepHaJI!l3MOM, l!Hble, HelKeJIH rpe6oBaHl!H, 
CKalKeM, <fIH3HKH HJIH MaTeMaTHKH, XOTll OHH He pacxo· 
.D.HTCH JJ.pyr c ApyroM H He npomsopeqar 11.pyr 11.pyry. B oc· 
HOBIIOM Ollll KaCaJOTCI! 11.pyrnx acneKTDB MbICJIHTeJibHOi\ 
)l.el!TeJibHOCTll. Ho c HHMH C03HaTeJlbHO HarrpaBJIHeMaH pa-
6ora pa3yMa Hens6elKHO ilOJilKHa coo6pa30BbIBaTbC!I, qro­
Ob! 6bITb MaKc11MaJibHO pesyJihTaTHBHoi\ 11 He rrp11BOil'JITb 
Mb!CJIHTeJI!I K KOHCrpy11poBaHHIO Hilefl, KOTopb!e MOlKHO 
6b!JIO 6b1 pacuettttTb KaK csoero po.D.a «reopenmo-no3ttasa­
reJJbllbie neprreryyM Mo6HJie». 

CTpOTl!Blll!KH l\H3JieKTHtJeCKOl'O MaTepl!aJIH3Ma He paa 
llb!TaJIHCb ,l(Jl!I era OTp11uaHHll llCTIOJlb30BaTb TOT ljlaKT, lJTO 
HeKoropb1e cropoHimKH 3Toii ¢11JJocoljJ11·n, cTpe·Ml!Cb np11Me­
HHTb ee MeTO)I., 11onycKaJIH OlJeHb cepbe3Hb!e Oll!H6KH JIH60 
B oueHKe i13HHblX COBpeMeHHOH HayKH, JIH6o B HHTepnpeTa· 
UHH l!X cyll\HOCTH, JJH60 B nporH03e 6y.D.yU<ero pa3Bl!Tl!!I 
11ay'!Hb!X nneii H T. n. Ho CKOJlb 6b! T!llK€JlblMI! 3TH oum6KH 
HH t5bl.~H, caM .D.HaJieKrnqecK11ii Marep11aJ1113M He Hecer sa 
HHX HHKaKoi\ OTBeTcTBeHHOCTH, II onopoqHTb ero OHi! He B 
COCTO!IHHH. 

Passe Mb! He 3HaeM 113 HcTop1rn HayKH, qro 6bIJIO He 
Mailo TaKHX y11eHblX (11 rrpHTOM BeCbMa Hesayp11,l(Hb!X), 



248 flocMCA08Ue 

KOTOpble, npl!MeHlUI cpe,!l,CTBa MaTeMaTHKH, npnXOJl.11.11! 1l 
caonx pa6ornx K ow!l60'!Hb!M Bb!BO,!J,aM? Km lKe pelllHTC!I 
Ha ::JTOM OCHOBaHllll Sa!!BHTb, 6y,'(TO np11m.um11a,1bHO nopo­
lJeH soo6me caM MaTeMan111ecKHil Mero;i. a na,n:o paa 1111a­
ncer,n_a noROH'lllTb c ero np11Me11e1111eM?l Pa3Be ne cymecr· 
llOBa,10 B i:jJH311Ke 'ow1160'1Hb!X pa60T 9KCilepl!MeHT8JlbHOro 
xapaKTepa, CB!l3al1Hb!X c np!!Me11em1eM cpe,n:cra TO'IHOro 
113Mepenn!!? Hx nepe'!eHb 3atrnJI 6bl Mlloro Mecrn. Ho Ko· 
M.Y np11.neT LI rOllO!ly, l!CXO,LJ:!l 1!3 3TOro, YTBeplK,n:aTb, '!TO BO· 
o6me 3KCnep!!Mel!TaJJbHblil MeTOA II TO'!Hble H3MepeHHll no· 
p0'11ibl B CaMoii caoeii OCHOBe ll JlOJDKHbl Ob!Tb or6powe11b!?! 

9t:j>cjleKTl!BHoe np!!Menentte mo6oro 11ayt111oro MeTO.!l,a -
BllBCe He wa6.~0!l!Ja!l npoue11.ypa, a C.llOlKHhll\ TBOp'leCKHH 
npouecc, CB!l3a1IH1>1i'! c B03MOlKHOl! noTepeii optte11rnpoaK11 
ll HOBOJl HC;:HCC.lle,IlOBaHHOH o6JJaCTH. TeM 60.'!ee c,1olKeH 
3TOT npouecc, Kor.ua pe% HJl.eT o HaH6oJJee o6meM 11 a6-
cTpaKTHOM MeTOt(e Il03H8HH!l, K8Ca10llleMCll TOH'lafrn1ero 
MexaHH3Ma caMoro npol.lecca noaHallH!l. KaK H B Jtpyrnx 
o6JJaCTf!X aay'IHOH .ue>!Te.llbHOCTl!, II 3,:J.eCb 0b!B8!0T OWHOKH. 
11 ap,ecb oinr ttcnpaam110TCll Ha ocaoae 6ecnpm:Tpacrnoii 
o6oeKT>JBHoli Kp11rnK11, Ha ocHose 60.~ee npaBHJJbHblX He• 
c.~eJ,oaa1mit. 3ro o6mttll 3aKOH pa3BHt1.u1 HaY!J:ll. 

" * * 
HraK, Eptt,rnJO'jH xoreJI 6bl 11a•1aTb 11e.'!o paccMotpe· 

Hll!l t:j>H.~ocoipcKHX OCHOll RayKn c «OTKpb!Tb!M YMOM, CBO· 
6oJtHbtM oT cTapbtX npeAy6elKt1eHHH:.. Ho -'-ya1>1! -llnonHe 
oc!lo6o.rtHTbC!I OT cTapb!X npe.ny6e>KJ)'.em1ii eMy 11e y.naeTcl!. 
lif XOTI! B ero Kimre Mbl 118XOt(HM lieMaJlo l!HTepecHb!X H 
aacJJyJ1rnaa10m11x cepi,eanoro BHH111aHHl! coo6palKeH11A, Ka· 
ca!OUUlXCl! qm.rmco$CKl!X npo6JTeM HayKI!, c llHMH pl!,!\OM 
Mb! 0611apylKHllae111 no,1oiKeHHR, rpemalll.He ourn6KaM11. 

,UeikTBHTMbHO, MHOrHX «H3MOB» yqeHb!M cne.nyer Bee• 
pbe3 ocreperarbCl!. Ho noCKO.~bKY 5pH.~mo:rn, He orJJll'll!B 
l!cno .llpyr OT ,o.pyra pa3JIH<tl!f>le <jmJJococpcKtte re'lemrn, He 
ycraHOBHB npHHUllf!HllJlbHYIO OCHOBY HX pacxolK.nemdl: ,o.pyr 
c JlpyrO)I, TiblT8€TCl! OTMllXHYTb>Cll OT ncex HUX aoo6lll.e, 
TIOCTOJ!bKY OH replier op11eHn1pO!lKY II l!a<nrnaer CMeWHBaTb 
KopeHHbl M o6pa30M OTJlli<!alQll(Hecsi 4'llJ10C04'CK!le Hanpaa­
;iemrn, 06pe1<a11 ce611 Ha uenocJJe)l.osareJJhHOCTb H !IKJJeK· 
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'l'HKy. 9ro Hem16e.11rnaH pacn.11ara aa npereHul!03HY!O !IO!lblT· 
KY crarb «BhlUle» scex <ji1rnoco<jicKllX «H3MOB», npesaoJ:lrH 
HX, npeoJJ;oJien, llx «y30CTb». On ornIOlib He nepBblll H3 rex, 
KTO crpeMn.ac11 K .3TOMy, I! 11e nepnhllf norepne;r s)lecb He11a-
6ei1rnoe tjrnacKO. lleMOHCTp!IT!lBHOe orpHU!IHlle BCeX «ll3MOB» 
soo6me ecrb rolKe csoero poJJ;a ijnrnocotjlcKHil «li3M» - ny· 
Tallb!H, nenocJie)lOB!ITMbllhlii, nayK006paSHbllf, XOTH H Kil'!!!· 
UlllHCH )J.eKJJapnpyeMOJ! HM «CBOOOAOif Mbll!lJieHHH», HO H!I 
.n:eJie llOJJ.pblB!I IOlUllil 3TY cso6o.ay H 110 CyIUecwy CBOeMy 
aHnrnayqHblil. B <jJMJJOCOQlllll, B HCTOp1rn pa3BHTIU! HaY'lHOro 
3HaHHH 3TO He HOBllHKa, a K3K pa3 O.O:HO 113 rex JU!llHblM· 
.ll.!IBHO H3B€CTHblX «crapb!X npet1.y6elK}leH11l!», OT KOTOpblX 
BpH.i!Jll03H H npH3bIBaJJ OCB060)1HTbCST, HO B 11.neHy KOToporo 
CaM )l{e OKa3!1JlC!I. 

3.nop0Ba11 HHTY!llU!ll KpynHoro TBOp'leCKll pa60Ta10ruero 
l!CCJJeAOBareJH!, K8KHM aBrop BblCTyrraeT 'B CBOllX rpy;i;ax 
no ijm3HKe H TeOpH!! H!l<j)OpMSUH'H, BO M!lOrHX cJJy'laiTX Dbl• 
pyqaer ero 11 notrnraer Bb!OpaTbCfl Ha raep!lyJO noqey. Ho 
BCJie)l 38 reM OHa Haqtt!laer BHOB~ YCKOJlb33Tb H3·no.n ero 
Hor, KOrAa OH He3aMerHo AJI!I ceofl .ue.naer war B cropor;y 
ll03llTl!BH3M!I, 

Cy6'beKTHBHo BpH.nJIIOSH llOBce ne croHr aa no3HTH· 
BH3M. OH np11coeA!H!lleTCH K KPHTHKe no3l!THBH3Ma, JJ.amroil 
MaKCOM n11aHKOM, llO)J.'lepKHIJaH, '!TO «Y3KllH !103HTHBH3M 
Ha111epeea.~cR orpamttrnr1> 1rnlKµ:oro HR<\HBHAyyMa rro3Ha­
l\HeM ero coOcrsenHblx 01Uyw.e1mft: Apyrne iKe 'IMOBe'le· 
CK!le cy1Ueersa eoKpyr Hero, -eeptto orMe'!aer ott, - npe.11:­
C'rasmMHCb eMy JIHlllb 11p113paKaMH, rpyn;Ho ornn'!HMb!MI! 
or <j)attracr11'1ecKHX 11opolK11e1rni'! ero soo6palKeHHH ... Ta· 
Koe orpaHll'leHHe, ueilcTBHTeJibHO, KaJKeTCl! CJIHWKOM npo· 
H!~ll0•1bHblM, H ero HeJlb3l! pa3yMHO OTCTBHSaTb. naJKe )l(H· 
aorttoe 6blcrpo ycsamiaer saiKHOCTb ( npucyrpaiu1) .n;py· 
rHX lKl!BOTHblX BOKpyr Hero: 3peH!le, CJiyx, Kp!!Kll, no6ou 
11 .11acKa .11:ocraro'l1to 6b1CTpo y6eJK.I\a!Oir ero» (crp. 80). 
Bo3pa:mafl npor11s co.~l!nc11crcKl!X KOHUemlH!f 11oa11Tl!Bl!3· 
Ma, BpHJJ.1103H, Kor11a CCblJJ8eTCH !la Ollb!T lKl!llOTHOrO, no 
cymecrsy, npu6eraer K KpMrep1110 npaK'l'HKI!. OH ucnOJtb· 
ayer aror Heorpa3HMblii Kp1nep11.it, Kor,Qa no.zp1epKH1H1er, 
'!To «orpaHH'leHHblK !1031!TllBHCT, 0 KoropoM pe'lb lllJHI 
BbILUe, cpa3y *e npornnope;111r ce6e, KllK TO.~bKO OH Ha•rn-
11;1er rosopHTb, fiHCBTb H fib!Taerc.11 y6elKA!ITb OKpylKaIO· 
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!llllX ero .llIO)leli, c<rnTal! llX BMeCTe c TeM 11e 6oJiee KaK 
np113paKaMH» (crp. 80, 81). 

YiTaK, peaJibHOCTb .a.pyrnx .mo.a.eil Biie nae 11ecoM11e1111a. 
He MO)KeT Bbl3b!B3Tb KaKHX-JIH6o COMHeH!IH II peaJibHOCfb 
acero 0Kpy>Ka10mero nae a11eurnero M!lpa. Orp11uatb 3TO 
3Haq11J10 6hI rro,11,pblBaTb KopeHHYIO rrpe.a.rrocb!JIKy caMoro cy­
w;ecreoaa111rn HayK11, Jinwarb ee pa6ory BCHKoil pa3yM11oil 
U€Jill II H83H8'leHHll, o6eCCMblCJil!B8Tb ee. 4HT8ll KH11ry 
5pl!JIJll03H8, IlOHl!Maewb, 'lTO OH pas)l.eJilleT ':HO y6e­
lK)leH11e, 11e pa3 rro,11,qepK11aall, no 11ayKa «on11chrsaer» B11ew-
1111il MHp, qro 11ayq11bre reop1111 - 3TO «MOi1eJIH» HJIH «06· 
pa3bl» s11ew11ero MHpa, qro «Y'lellhril H!!KOr)l.a He ,ll,OJilKeH 
nyraTb OeUCT8UTe/lbHblU BHeJIJHHlr M!!p C !1306pereHHOlr HM 
cjlll3HtJecKOH MO,ll,€Jlb!O 3TOro Ml!pa» (cTp. 85; KYPCHB 
Moii. - JI. K.) 11 r . .n. 3.nech HCHO, qro s11ewH11ii :1111p He 
scjleMepHb!H, a A€HCTBHTeJibllbIH MHp, 11a.a. Il03HaHH€M KO· 
roporo 11eycra11110 rpy.n11rcll 11ayKa. 

Ho a.a.pyr Mb! H8XO,ll,HM 38llBJieHHll, CTOlll.I(He B paa11· 
T€JlbHOM rrpor1rnopeq1111 c 3THM. 0,11,110 38 .ll.PYTHM 11aM 
BCTpeqaJOTCSI yrseplK,11,eHHll COBCeM l!HOro rropSI.nKa. «::ha 
Kapr1111a 06'beKr11a11oro pea11h11oro OKPYlKBIO!llero 11ac 
~111pa, - yTBep>K.a.aer 011 B o,11110M Mecre, 7 y11ac11e,n:oaa11a 
H8MH OT rpeKOB. HaM 11a.a.11elKHT l!36aBHTbCll OT nee CBOe­
o6pa3HOH xttpyprneil yMa» (crp. 87). «CospeMel!Hhrii yqe· 
llb!H, - rrpOAOJilKaer OH, - ,ll,OJ!lKCI! pa3 II 11ascer.na OTK8· 
3aTbCll OT ll,!\€11 peaJibHOro o6'beKTHBHOfO MHpa». c 0.111101! 
crnpollbl, Bp11,1.1103H roaop11r o «peaJibHblX 3aK011a.~ rrp11-
po.a.w», c KOTOpb!Mll OH COllOCT8BJilleT, B qacrHOCTH, 33K0Hbl 
KJiacc11qecKOH MeXaHHKH, OTMetJall HX HeITOJIHOe COOTBeT· 
CTBHe rrepBblM. c .11.pyrol\ lKe CTOpOHbl, Mb! q11raeM yrsep­
>K,ll,€HHR, 6y.11.ro «fOBOpHTb 0 3aKOH3X rrpHpO.llbl TaK, K8K 
ec1111 6bl 01111 D.eHCTBllTeJibHO cyrueCTBOB3JIH II 6e3 tJeJiose­
Ka, - 311at111r 6e3paccy,n:Ho rrpeyaeJI11t111sarb». 

CToqe:11y )l(e 5pttJIJII03H rrpHXO,ll,HT K Bb!BO.ll.y, 6y,11,TO CO· 
BpeMe1111aS1 11ayKa 38CT8BJIJl€T Hae OTKa38TbCll OT uptt3Ha· 
1111ll «06'heKr11s11oro peaJibHOro s11eu1Hero MHpa»? Bee .a.eJio, 
oKa3b!BaercJI, B TOM, IJTO JII06oe 11a6JI10.ll.eHI1e, ocymecrBJille· 
Moe 118Ml! ,ll,llll 113yqeHHll llBlleHHH OKpy)Ka!Omero MHpa, 
B03Myw,aer 3TH JIBJieHHSI. Bo3My!llettne 11e MO>KeT 6hlrb 11c· 
1Jeaa10me MaJibIM, 110 ecer.n:a ocraercll KoHeqHb!M (KaK a 
CJIJIY H8JIH4Hll KBa11ra ,!\eHCTBHJI, T8!< H Ha OC!lOB3H!lll He· 
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r311rponuil11oro np1rn1.uma ;rnljlop~rn!\1rn). «Hem.sl! npose· 
cm HH Oil;HOro Ha6mo;i;eHHl! 6e3 B03MyI.UeHHll o6beKTa», -
1111weT a1>Top (crp. 87). A no 11 03fHl'laeT, no Bp11,1,110::ol!y, 
'ITO llHelllHHli MHP Mb! He AO.~iKHb! c•nnaTb o6'beKTllBHb!M. 

BJJ:yMae:.tCll, 11anp1rnep, B cJie.ll:yIOnll!e BblcKa3b!BaH!HI 
aaropa: 

«B TOM Mb!C.~ttre.1&HOM npouecce, KoropoMy c,1ei:toaaJ111 
na nporniKeHHll 1:1eKOB ... yt1eHbiil Mor paccMaTpmiaTb ce6;r 
B KatJeCTBe tta6;rfO,LtaTeJlll, H30.rnpoBaHHoro OT 0CT2JlbHOro 
MHpa, cMoTp!ll.l.l.ero !lOKpyr ce6ll, HH AO qero ne AOTpant· 
Balich, HrpaIDIUero po.'!b nacc11s11oro cBHAeTeJil!, saK.110'leH· 
1rnro B CTeKJH!HHYIO K.1er1q. CKopo 6b!JIO .!lOKaaaHo, 'ITO 
na KOHUenturn o6'beKTHBHoro MHpa Henp11e1.rneMa B 6110JJO· 
fHH !Mil IlCHXOJ!Onrn; B flayKe 0 lKH3H!l 6bICTpo ycTaHaBJJH· 
aaeTcl! ror cf)aKT, ;no Jllo6oe ua6.~101te1rne so3My1.L1aer Ha· 
6J110.!l.acMb!H o6oeKT ll tiro BHeunmll' ~mp He cnoco6eH co­
xpaHHTb Hell3MeHHOii o6'beKTHBHYJO crpy1<rypy, KOf,!l,B Mbl 
riblT3eMCH H30JllO.ll:aTb ero oqeHb npHCTa.1bHO. no,!l,of.iHble 
coo6palKeHIHl Hell:aBHO 3arpoHyJIH II <jJH3l!Ky, s KOTopoii 
ohlJJO o6Hapy.lKeHo, tiro coxpaH!ITh H11e10 o HeB03My1uae· 
MOM OO'beRTHBl!OM MHpe HeB03'.!0lKHO» (crp. 83). 

~Mo,n,eJJ& tte AOJllKHa 6b!Tb :110;1.eJJbIO o6beKTHB!loro tte· 
[]0,!J:B!llKllOfO MHpa, OKpylhalOIUero Hae. <l>HJJDCD!jlhl HaIUero 
BpeMellll He MoryT !lfHOpHpOBaTh TOT 4JaKT, 'lTO B3311MO· 
CBH3b Me)!{){y l!aOJI!O)l.aTeJ!eM !l HaOJilO,!laeMbIM KOl!e'll!a H 

!le MOiKer tib!Tb cRO.~b yrom10 Ma11olh (crp. 88). 
Ha np1me,!l.eH110ro cosepmeHHo HCHo, 'ITO AJill BpllJJ· 

Jll03Ha 06'beKTU81to!tl Mllp - 9TO l!HKaK He 803MYU{ae!.(btU 
Ha6mo;i;e!ll!S!MH M!lp. H pa3 Mb! )J,OMKHbl np11311arb, 4TO 
BCHROe 11a6mo,!l.eHHe BOaMyurneT ero - a 3TOT <jiaKT 6ec­
cnopHh1ii, -To oTCIO,'la, ecm1 cJie.nosarh ,1on1Ke aaTopa, cra­
Hon11rcll 11e113oeJKHblM BblllO)l. 0 TOM, '!TO KOHU.enUHll OO'beK· 
Tl!BHOfO MHpa flO)lJlel!rnT ycTpaHeHH!O 113 npe.u.e.~OB HayKH. 

Ecmr cJie.a;osaTb JioraKe aBTopa l.. Bo ,a;OJJlKl!b! .1111 MhI 
ell cJJe)J,oBaTb? Bertb 3Ta ,1ornKa a ,!l.eiicTB!lTeJibHOCTH He 
Bbl)l.eplKtrnaeT KpllTl!K!l. B TOM «MblC;1llTe.~bl!OM npou.ecce, 
KOTOpbli\ Obi.~ np!!HllT Ha npoTSl/KeH!IH BeKOB», ;i;eiicTB!lTe.1b• 
HO B Te11e1rne ,D:o.1roro BpeMeH!I np!!HHMa.~OCb, 'ITO BOSMY· 
I.UeHHe!ll B COCTOS!HHH 1ta6mo.t1aeMoro, B03HHKa!Oll.lllM B SKTe 
Ha6.110;ieHHfl, B rrp11HUHrre acer;i.a MOlKllO npeHe6pel!b. Ho 
cyw:ecrao KOHl.(emurn OObeKT!!B!lOro MHpa COCT01!Jl0 COB• 



ceM He a 3TOM. YKaaaHttoe )l.onyll\eHHe )l.alKe !I He 6b!J10 
opraH!l'leCKH CBH30HO c l!)l.pOM y1rn3iJ.HHOi\ KOHU.em.(llH. 3To 
)l.OilYllleHHe )l.JIHT€JlbHOe BpeMH cOBMell\aJIOCb c KOI!U.en­
l.\Heil 06beKTHBHOfO MHpa, HO OHO HBJIHJIOCb C3MOCTOSl­
TeJibHb!M 3JleMeHTOM 06ll\llX B033pe1rnil Ha np11po)(y. 

l\or)(a Mb! 3a):(aeM ce6e sonpoc: o6beKrHBeH .nH peaJln· 
Hb!H B_Hellll!llH Mllp? - TO Mb! He l!MeeM B Bllll.Y Bbll!CHl!Tb, 
OK03bIBaeT llJlll 11e OK33b!BaeT aKT Ha6JIIO)l.eHllH B03MYW.310-

mee ao3)l.eilcrstte na To, 'lTO Mb! Ha6:n10)l.aeM; 3TO aonpoc 
ljl1!3H'lecK11H HJIH soo6me ecTecrBeHHoHayqHbJi\. 3)1.ecb lKe 
nepe)l. HBM!I cosepllleHHO HHa!l - He QlH3HtieCKBH, a np11H­
l.\llnllaJ1bH3l! cfltt11ococpcKaH - npo6JieMa: B KaKOM OTHollle­
mm 3TOT BHell!HllH MHP CTOllT K omyw.e1mHM, C03HaHH!O, 
JJ.yxy HJill HeKoeil «a6comorno11 H)(ee»? CymecrnyeT JIH 
OH BHe ll He3aBHCHMO OT HHX llJlll ero cyll.\eCTDOBaHHe 
o6H3allo JIM? TiepBH'leH OH no OTl!OllleHH!O K HllM HJlll BTO· 
pH'lett? EcJIH BHelllHHH MHp Mb! np113HaeM nepBH'lHb!M no 
ornowem110 K Oll.\Yll\eHHHM, l\YXY, C03HaHHIO, a6COJllOTHDH 
l!)(ee, cyll.\eCTBYIO!l.\llM BHe II He3aB!ICllMO OT HHX, TO, CJIC)\0-
BaTeJ!bl!O, Mbl 11 c'lnraeM ero o6beKT!IBHhIM. ToJibKo raKasi 
1111repnpeTal.\!ISI l!OHSITHSI «06beKTllBHblli» SIBJIS!eTrn roqHoli, 
.coorneTCTBy10meii llCTOpttqecKOH rpa)l.111.(Hll, H npl!HSITOH B 
ll3Y'lHOii cjrn.10coc!Ju11. I1 OTK33b!BaS!Cb OT Hee, rrp0113BOJ!b· 
HO TOJI·KYH COJI:cplKa1rne 3roro samaei!ll!ero qrn11ococflcKoro 
rrOHHTHSI, Mb! )l.orrycKaeM rryTaHllL\y, OTKpb!BaeM 11aaeiiKy 
j\JHI B033peH!IH, KOTOpble 6b!Jlll H8MH caM!IMl! OTBeprttyTbl 
KaK HeCOCTOS!Te.1bHble. 

Bo qro rrpeepall.\aeTCSI «peaJibHbIH , sHelllHHH Mllp», 
ec1111 ero J!Hllla!OT CBOiicrsa 6b1Tb «06beKTHBHb!M» (B ITO)l.­
Jl!IHHOM CMblCJ!e 3TOfO CJ!OBa)? B XH:Mepy, B ry caMyIO co­
JIHTIC!ICTCKYIO cpaHTa311!0 H npH3paK, rrpOTHB KOTOpb!X Bbl­
CK33b!B8JICH caM Bptt.11110311, rosopH o noanrnettaMe. Bell.b 
H JlJIH caMoro saH)l.11oro cpH11ococpcKoro cy6beKTHBHCTa 
BHell!HllH MllP «peaJieH», ITOCKOJ!bKY OH Mb!CJl!ITCH cyll.\e­
CTBY!Oll(HM B era «peaJibHOM» C03H8HHH, nocrpoeHHbIM HJ 
era «p<>'aJibHblX» Oll.\Yll.\eH!IH. 

Bb!BOI\ o «HecocT0Hre11bHOcr11» KottuenunH o6beKTHD· 
Haro Bl!ell!Hero Mllpa EpHJIJl!03H Cj\eJlaJI TOJ!bKO noToMy, 
ljTQ CMell!a.~ sonpo.c 0 HaJlll'IHH cPH3H'leCKOro B3aHMO)l.eii­
CTBl!SI Me)!(ll.Y annaparypoii, rrpH noMoll.\11 Koropofl npotta-
8011.llTCa Ha61110)\eH11e, !I Ha6J110)l.a€MblM 06beKTOM c npo-
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6,1e~wli nsa11MoorHowemrn JJ.yxa !! Marep1rn, cos11a111rn Ii 
np11po,i:i;b!, ncHXHl!ecKoro n q:m9>r'lec1rnro. OH Heo6ocHoBaH· 
HO f!O;'l,M€Hl1Jl BTOpoe nepab!M. 

B ,lleiicTB1!TeJ11>HocT!l n,m1 KOH!.temum o61'CKTHUHoro 
BHeUIHero Mapa B cflaKTe HeycrpaHHMOCTH qJl.!3H'ICCKOro B3a· 
!iMOl(eiicTBHH MClKJ(Y Ha6mo;i;ine.1eM II 001'CKTOM He T311T• 
Cl! HHKaKOi\ O!WCHOCTH. 0Ha Ob!,'13 ll ocraercf! HC3blOJleMofi 
H l10·!1pe:nrneMy ,11,0Jl.lKHa ClJl!TilTbC!I !j:JyH,llaMeHTOM HCTllH• 
noil «cjrn.'!oco!j:Jirn uayK11». Orcio.na, oirnaKo, coBCCM He c.rye• 
JI.yer, •no Ha.~wrne ueycrpaHHMoro B03Myl1\e1111a B aKre 
tta6.110J1,emm He !!Meer HKKaKoro qnmoco<j>cKoro stta<Je· 
IH!ll, HanpoTl!B, TYT eCTb CBOtt JlCCbMa Ba.lKllblH qm.~oco<jJ· 
CKHi! acrreKT, rpe6y:iomtti! ,!laJJbHefm1ero pasBHTttH npeJJ.· 
C'l'annemtli o nyrnx, cpe,11crnax 11, raK cKa3aTb, l!HTHMHOM 
MexaHH3Me no::mamrn 06beKr11anoro peaJJ1>11oro BHeru11ero 
Mllpa. Ho ElTO y)!{e, KaK roBOPllTCH, COBCeM .llpyral! l!CTOpll!!. 

* * * 
BoJJblllOe n1111Ma1me a KH!lre Ep11J1J1!0;ma y.ll.e.~eHO npo· 

6JJeMe ,11,eTepMJfllH3Mll. fJJaBHb!ii Bb!BO.ll,, K KOTOpoMy np11· 
xo1111r aaTop, raKOB: .llerepMHHH3M HecocrmireJJeH. He ro.ilh· 
KO coapeMeHHaH KB8HTOll8ll <j>l!3HKa )l,e.qaeT HCJl36e)!{llblM 
oTKa3 or Hero, HO OH repmn Kpax )l,aiKe B 06J1acr11 Knac· 
c11.qecKoii Mexammn, KoropaH ;i;o caMoro nocne;'l,Hero Bpe· 
MeJm c•mranacb Hec0Kpyrnm1oii UHTall.eJib!O .ll,erepMHHllcrn· 

o<JeCKllX B033peH!JM. 
llro JKe HMeHHO KJl8,l\eTCS! B OCHOBY aroro peurnreJibHOfO 

6ecK0MnpoM11ccttoro 33KJJ10'leHm1? To, o 'ICM Y*e Ml!oro 
roaop11JJOCb Bb!!ue, - llaJitt'ltte 11ena6e)!{HhIX onrn6ox nptt 
!13MepeHHH <jlll3HqecKl!X ae1mqm1 !I Bh!TeKaIOl.l:(all OTC!O)l,a 
11eonpeJ1,e.1eHHOCTh Jl TeopeTHlJecKHX npeJl.CK83ilHHilX 6y,lly· 
n_\ero noBe;l,eHl!ll Jl.BHlKYll\HXCll C!ICTeM. «Mhl· cel'r<JaC, - 3il• 
!!BJJlleT BpttJI.1l03H, - .ll,O.~.lKHbl !!CHO rrpe,ZlCTilB'1llTh ceoe, 
'!TO 3KCllep!IMCHTaJihHhle ourn6KI! He1!30e.lKHbl ... 06HapylKeHlle 
qero ,n;e,iaeT crpornl! JJ,erepMl!Hff3M lleB03Mo.lKHl>IM» (crp. 153). 
«KaK TOJlbKO rrpHHHMa!OTC!I B pac'!eT lleH36elKHhle OWH6K!I 
B H3MepeHHHX, TaK D.erep11rnm1aM Tepnur 1<pan ( crp. 226). 

CxeMa paccyJK.t(eHHii Bptt.rnioaua raKoaa: tteonpeJI.eJief!. 
HOCTb B HaqaJ!bHblX )'.l,aHHblX ,l\BttlKylll.eHCf! Al!Ha~JH'ICCKOH 
'!l!CTeMbl, ao3llmrniomall oJiaro.ll,apl! norpe111110CTHM H3Me· 
peRHl!, c re'leirneM apeMeffa pacrer !leyKJJOHHO tt oco6e11Ho 
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npH HaJJHqHH «pa3pb!BOB CTyaHKape» npHBOAHT K TOMY, q10 
B KO Hue KOHUOB Mb! TeplleM BCHKYIO' BD3MO)l{HOCTb TO'IHO 
3HaTb, KaK 6y)l.l'T ce6H secrH ABHlKymallCH CHCTeMa. Ho 
eCJIH Mb! JIHl!JaeMCll B03MOlKHOCTH TO'lHoro npeJ].CKa3aHHll, 
TO ,n:e1epMHHH3M yrpaqHaaeT CHJiy. 

To, 'lTo H3·3a 3KcnepHMeHTaJibHhIX norpewHocreii B H3-
Mepemm HatJaJibHb!X )l.aHHblX TO'lHOCTb HaWHX npe)l.CKa3a­
HllH I! TetJeHHeM apeMeHH y6bIBaeT - 910, KOHe'IHO, TaK. 
I1 aaaJIH3 xapaKrepa H3MeHemtll :nol'! ToqaocrH - cyme· 
CTBeHHaSI aaytJHall npo6JieMa. Ho KaKHM o6pa30M OTC!O)la 
BhlTeKaeT BblBO)L 0 KpyweHHH J].eTepMHHH3Ma? 

06paTHMCll caaqaJia K qHCTO JIOrH'leCKOH c1op0He )l.eJia. 
XapaKTepH3Yll cyUUioCTb ,11,eTepMHIIH3Ma, BpHJJJI!03H BH· 
AHT ee B yTBeplKAeHHH Toro, 'lTO «3a onpe,11,eJieHHOH npll­
tj!IHOH AOJ!lKHO CJieAOBaTb onpeJJ.eJieHl!Oe CJie,D,cTBHe» 
(crp. 112). CJioao «onpe11.eJieHHhlii» 311.ecb HMeeT pewa10-
ll\ee 3HaqeHHe. 4T06bl . KOHCTaTHposaTb, '!TO ,11,e1epMHHH3M 
repnHT Kpax, 11eo6xo11.HM0 o6HapylKHTh, 'lTO c1poro 011-
peJJ.eJieHHOil npH'lHHe ne 01ee~ae1 cTporo onpeJJ.eJieHttoe 
cJie,n:crs11e. Ho HeH36elKHhle 3Kcnep11MeHTaJI1;>Hbie Olll1!6KH 
JIHl!lalOT Hae B03MOlKHOeTH !jJHKCHpoBaTb CTporo onpe,11,e­
Jl~HHYIO npH'lHHY H, TaKHM o6pa30M, OCHO~HOe ycJIOBHe, 
npH KOTOpOM Mbl CMor.1H 6hl 6eccnopHb1M o6pasOM KOH· 
eTarnposarh cnpaBeAJIHBOCTb H.ijll ourn6oqHocrb ,11,eTepM11-
HH3Ma, ocTaercl! aepeaJIH3oBaHHhlM. Ho ecJill Her ycJIO· 
BHH, npH KOTOpb!X TOJ!bKO H MO)!{HO ,D,eJtaTb 3aKJIIO'leHHe 0 
cy,11,b6e 11.erepMHHH3Ma, TO y Hae HeT J!OrH'leeKHX OCHOBa­
HHH sallBJillTb, tiro Hacry1rn.1 era Kpax. TeM 6oJiee He.nb3ll 
yTneplKAaTh, 6y11.To «OH scrynaer B npornsopeqae c 3KC­
nepHMeHTaMH» (rnM lKe). CaMoe 6oJiblllee, 'ITO MO)f{HO 
3,11,ecb cKa3aTb, TaK no TO, qTo npu HeCTporo aa11.aHHoii 
npHqHHe Mb! MOlKeM 3HBTb CJieACTBHe CTOJlb lKe Hecrpo­
ro H reM 6oJiee aecTporo, tJeM 6o-%me speMeHH npouwo 
OT MOMeHTa HatJaJJa ]\BHlKeHHll CHCTeMbl. Ho 3TO ell\e OT· 
HIO,ll,h He Kpax ,D,eTepMHHH3M3. 

,UJill Toro 'IT06bt OTBeprarb ,D,eTepMHHH3M 3Mmlpllqe­
CKllX cpaKTOB, Ha KOTOphle xoqeT onepeTbCll BpHJIJII03H, 
HBHO He)l.OCT3TO'lH0. TyT HY)f{Ha HeKoropall «!jJHJIOcocjlcKall 
ycTBHOBK8», KOTOpaH CaMO cyll\eCTBO ,n:erepMHHH3Ma npe.1.1-
CTaBHT 110-HHOMy. 11 3Ta «ycraHOBKa» He3aMeTHO nol!B· 
JilleTCll B KHHre: )l.eTepMHHH3M nonpocry OTOlK,D,eCTBJJlleTCll 
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c Haruel\ B03MOlKHOCThJQ TOllHO rrpeAcKa3b!B3Tb XOA llBJle· 
Hl!it MolKeM npe.ncKa3bIBaTh-'-- ecTb AeTepMHHH3M, He MO· 
meM - OH norepne.1 Kpax. He cJie.r:.yer, o,:i,HaKo, cMe· 
wmiarb cy6'bCKTl!BHOe c o6'beKTHBllb!M. PaHhme BpHJJJIJ09H 
11pe,ll,yCMOTpHTe.1bHO np113blB3Jl He CMeW!!B3Th «MOAeJill> 
BHe1m1ero Mttpa (T. e. <P113l!'!eCl{lfe Teop1111) c C3MHM BHCW· 
HHM MllpOM. Sro O'leHb B3lKHOe npeAOCTepelKem1e, H ero 
cJ1e,!l,0BaJ10 6b! HMerb s B11Ay, o6cylKAast npo6.~eMy ;:i;erep­
MHHH3Ma. 

KoHe'!HO, H3 .n.erepMHHH3Ma Bb!TeKaer B03MOlKHOCTb 
Hay•IHoro rrpe.n.cK333H!HI, HO !13 OTCYTCTBHSI B naweM pac· 
nopHlKeHHH npll Tex HJl!I l!Hb!X o6CTOHTeJibCT8aX B03MOlK· 
HocTH onpeAe.qeHHoro npeACKaaaH11H ew.e He cJieAyer c ae· 
06xo1:mM"OCTl>IO, '!TO AeTepMHHH3M HeCOCTO!ITeJieH. Ilpe;i.cKa• 
aamie npe)l.no11araer o6Jta)l.amie saKoHaMH, ynpaBJlfllOlll.HMH 
XO/I.OM llB;1eHHH, H HC06XOAl!MblMI! cpCACTl!aMI! Jl,JUI ocyrue­
CTBJleHl!l! HaJJ,.qelKai:uero KOHTPOJHI 33 xapaKTepHCT!l'leCKllMll 
napaMeTpa~rn cucreMbl 11 11x H3MeHeHHCM. Mb! MO.lKeM He 
3HaTI> 3T!IX 3aKO!IOB llJill 3HaTb l!X HCAOCT8TO'lHO xopowo; 
Mb! MOlKeM He HMeTb B CllOCM pacrropS1%CHHll ,!l.OCTaTO'lHO 
coaeprueHHolt armapaTypb! ;vrn KOHTpo,111 H T. n. I1 y.lKe no 
OJl,HOMY 3TOMY nyTb K ocyw.ecTB,1Cl!HIO TO'll!Oro npeJlCK833· 
Hiii! 6y.n.eT A.11! nae aaKpb!T. Ho AOITYCTHMO ;11! Ha 3TOM OC• 
uoaaHHI! AeJiaTb BblD0.1!, '!TO aerepMHHll3M «Tepn11r KPY· 
weB11e»? KoHe'lHO, HeT. 06beKTHBHoe Te'leHHe aa,1e1111A, l!X 
B3,81!MH8!1 CBH3b He 38Bl!CflT OT roro, 'KaKl!MH B03MOlKHO· 
CTllMll Mb! 06J1a,n,ae111, or roro, cnoco6nb! 11JI11 necnoco6Hbl 
Mb! c}le11arb Kau1e-.qH60 npe.D.CKaaa1111i1. B 11crop11ll 1rnyK11 
He pas npOl!CXOAll•lO raK: o6JI3CTb flBJleHHii, B KOTOpoii Mbl 
He MOfJIH AM8Tb K3K!!X·Jll!6o npe,n,cKa3aHHii, c o6HapylKe· 
Hl!eM COOTBeTCTBYJOllll!X 3lll(OHOB rrp11pOJJ,bl B.l\pyr CT8H01lll· 
JUlCb OTKpb!TOi\ /l,JH! TO'!Hb!X I! onpaBJJ,blBalOIUHX· ce6H nay11· 
Hb!X npornosoa. Heneno !ibl.110 6hl c•mratb, '!TO yKaaaHHhle 
!!BJ!eHllH AO roll: nopb! 6blJII! «HeAeTepMllHllCTH'!eCKl!MH», 
a c 3TOro MOMeHra CTaHOBl!Jll!Cb «,l\eTepMHHllCTH'!€CKHMH». 

JlerepMl!HH3M ecrb qmJioco<ticKoe y11eH11e o HaJil!'lllll 
oliqeKT!IBHOli 38KOHOMepnoii ll381!MOCBll3ll 1!1l.1eH11ll ( ueH­
rpaJibHblM !!JJ,pOM KOTOporo !lBJllleTC!I y'leJfl!e 0 npll'lllHHO· 
CTH)' 0 aaKOHOMepnou ll3aHMOCB!l3ll, peaJ!H:lYIOlll€HC!l B 
Mllpe B MHOroo6pa3HH paa,rnl!HblX $OpM. 6pl!JIJll0311 npo· 
T!IBOl10CT8BJlllCT .a.erepM!!llH3111Y CTaTl!CT!l'leClCHe 38J{Olt!Jl 
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1<aK coaepwemw 11CKJ110•raro11t11e ero. Ho cTaT11cTw1ecK11e 
aaKOHbl - J!Hlllb O,'(Ha 113 !flopM npoll'llJ!eHm! ,n:eTepMHHHSMa 
I! npOTl!BOl10CTl!S"ryemrn ee ,n:erepMl!Hl!3MY KaK HCKJIIOIJalo· 
meii ero aJJbTepHaTHBbl ttMeer CMbICJJa ne 6onhwe, '!eM, 
cKa)!{eM, npOTHBOl10CTaB;1eHHe o,n:Hof! ll3 Ml!Orl!X MOil.l!Qltl· 
Ji'.8UHii m .. ,na BCeM tipyrHM cjlopMaM Kpl!CT8Jl;1H'leCKOro CO· 
CTOllllll!! BOil.bl 1\aK l!CK.~I0'13IOW.eH HX. 

Bea npHH!ITH!! o6'beKTHBHoii 3a1<ott0Mep11oil. eaa11MO· 
Cl!H31! !!BJleHl!H, T. e. 6es np1!3H3Hl!!I )l.eTepMl!Hl!3Ma, 1iayKa 
cy11teCTBOB3Tb He MOJKeT. l1 no6e,nHoe weCTBlle 11ayK11 Bbl· 
palKaeTCH HMeHHO B TOM, '!TO OHa BOCXO.l.\l!T ace BbllllC II 
BhIWe OT Oil.HOH ycraHOBJiem1ott e10 Cl!CTeMbl aaKOHOB K 
JJ.pyroli, 6onee o6meCi l! rny6oKoii, orKpblaa11 reM caMblM 
ace HO!lble H HOBhle B03MO){{HOCTH J:l,,H UOHHMaHl!ll np11pOAbl 
H npaKr1111ec1mro osJJa.n:eHHH ee c1MaM11. 

Onpouep.1KeH1n1 ,n:erepM!!Hll3Ma y anrnpa He noJiytt1Mocb 
If, KOHeq110, 11e Mor.~o noJJy'll!TbCH. KaK no 1111 napa.t10· 
KC3JlbHO asyquT, HO Mbl MOlKeM CKa3aTb: HaMepeBallcb npo· 
.a;eMOl!CTp!!pOBaTb 11ecocrosne.ibllOCTb AeTCpMHHl!3Ma, 5pHJJ· 
JllOBH BMecro BTOro Hpl!BeJJ HOBhle CBHJJ.eTeJlhCTBa B ero 
_n0,1h3y. Bo3bMeM XOTSI 6bl Te np!llMepbl ;i_a KJiaCCll'leCKOli 
MexaHHKll, KOTOpbie OH llpoaHaJJH3HposaJI, Y'IHTblBaH «pa3· 
pb1Bbl nyattKape». l\OHetJHO, li3·3a BKCnepHMCHTllJlbllb!X HO· 
rpeurnocreli Mb! He 6yJJ.eM TO'IHQ II 0,1\ll03lla'IHO 3HaTb, K3K 
6yJJ.eT )lBllfllTbCll 11acnrn.a !l Kpl!Tl!'ICCKl!X ycJJO!ll!SIX (r.n.e 
ecTb «paapblllhl nya11Kape:o). Ho ca Mo ycra110BJ1eHRe llllJll!· 
'!Ill! pa3Jl!(ql!blX a.nbrepliaTHllHblX B03MOIKl!OCTeA ABHIKelll!H 
B 1'BKHX CJJy'lal!X (llCl!OMHHM, B '!BCTHOCTH, np11Mep c )!{C· 
CTKHM Mai!THl!KOM, 0 KOTOpOM WJJa peIJb B Ha'!aJie ~Toll 
CTaTbH) !! HX •reTKOe pa3rpaHl!'ICHl!e cosepwaIOTC!! l!MeHllO 
!la OCHOlle llOJlJIHHHOro ,l(CTepMMl!HCTH'leCKOro npHHUHllB -
llpH O)lHllX YCJIOlllUIX ,L\BttlKeHHe OTHOCllTC!! K 0,1\HOMy 1'Hny, 
npu 1111L1x - K ,upyroMy. l1Me11Ho ::noro, r. e. onpe,uenem101t 
saKOHoMepHOH Cll!13H MC)KJ\Y oco6eHHOCT!!Mll 11.BlllKeHl!l! l! 
xapaKTepHblMll oco6eHHocT!!MH yCJ1oa111t, B KOTOpb!X 3TO 
,iJ.BHLKelllie coaepwaeTCll, H Tpe6yer ]\eTepMl!HH3M. KaK pa1 
::ITl!M !! llOJlb3Q83J!Cll EpHJJJl!OBH B CBOeM HHTepecHOM l! CO· 
ll.ep.<KaTeJ!bHOM aHaJ!ll3e pO.~H «p83pb!BOB nyaHKape». 

To•rno TaK )KC, KOfJl,a OH Bbll!O)l.Hll, aanpHMep, ipop· 
MYJTbl, BL!pal!<aIOW.He BOapacraHHe co epeMeHel\I BeJlH'illHbl 
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norpewnocrn B 11aMepemrn lflaa!>l KOJH>:6anm1 l!Jlll ae.tm· 
ql!Hbl rrorpewHOCTl! B !!3Mepemrn l!Mny,%ca 'laCT!!Ubl, 011 
HBllO O!!HpaJICfl Ha npullUHll ,l),eTepM!1Hl13Ma, Ha CTporo ,1e­
TepM!!H!!CT!!'leCKHe ypaBH€Hl1H. 11 Hl!K3KHM HHblM nyreM 
::irnx <jJopMyJI Bb!BeCTH f!e.~b3ll. C.1e,ll,OB8TCJlhHO, K0,1Hl!e· 
crne!lnoe sospacTaH11e 11eonpeJJ:e.~eH11ocrn B npeJIC!{aaaHH!I 
He TO.%KO He !!CKJIJO\laJIO l(eTepM!!llH3M, HO CHMO onpe,i.te­
Jll!.10Ch Ha OCl!OBe l(eTepMlllll!CTll'lCCJ{OfO npmrn:lllrn. H B TO 
apeMl!, KaK B03pocwaH HeonpeJJ,eJ!eHHOCTh B KO!l!le KOH!lOB 
Jrn1JJa,1a npe)l.cKaaairne BCHKoro CMhICJia, T. e. no cymecTBY 
ycrpamJJia ero, npl!!!!llln neTepMHIIH3Ma eMecTe c Bbipa­
.iKa!Oll{HM ero }l,HH3MH'leCK!HI ypaeHeHJ!eM l!l!KaK He yrpa· 
'lllllaJJ ceoero 3Hll'lelllHI. 3JJ,ec1.> Mbl eme pa3 y6elKp,aeM!:ll 
ll TOM, '!TO B03MO.iKHOCTh npe}l,CKa3aH!ll! XOTll II llb!TeKaeT 
H3 D.eTepMl!Hll3Ma, HO ec HCJ1b3ll OTOlKi\CCTllJll!Tb c HHM. 

CTOC1'10Tpl!M, K3K OOCTOHT }lCJIO B KBaliTOllOil Mexamrne. 
JI. Bp11.11.11103H llHAHT e KB3HTOBOMexaH11'!ecKoli ij;-ljlyIIKUHH 
llettpHMllpl!MOfO Bpara ,n:eTepMl!HH3M3. flo ero MHeH!UO, 
nplitt11Mall pa3pa60TaHHYJO Jv\. BopHOM craTHCTH'lecKyIO 
mnepnperau1110 ljl·BoJJH, «a,necb Mb! replleM BCllKHil JJ.eTep· 
MHHll3M !» ( crp. 122). Ho c STHM HeB03MOlKHo cornacl!Tb· 
CH. B J:1elkTB11Te.%HOCTll OTKpb!THe sroil tPYHK!llll! - eme 
OJlHO aaaoesaH11e l(erepMHHH3Ma, o6oraTHBmee ero co6· 
CTBeHHOe con:eplKaHHe. 

nocpeJJ.CTBOM ip-ljJyHKlU:lll <jJopMyJI!!py!OTCll HOBb!e, CO• 
,aeprneIIHO HeH3BeCTHb!e npe>KJJ,e, rJiy6oKHe CBH3H HBJJeHllli 
MHKpOM!!pa. c ee nOMO!ll,blO BhlpalKa!OTCH oco6eH1JOCTll no· 
ae11,e1urn MHKpoo6'!>eKroa, a cai.ia oHa op,HosHatJHo orrpen:e· 
.~llercll o6veKT!lBHb!Ml! <jlH3H'leCKl1MH ycJIOBHl!Mll, B KOTO· 
pblx !laxoll.HTCll MHKpoo6beKT. TaKHM 06pa30M, 3n:ecb 
l!Meercll crporal! sai<oHoMepHall CBl!ab MelKn:y cp!!3H'!e­
cKHMH yc.10BH!!Ml1, B KOTOpblX 06beKT cymei:wyeT, H TH· 
lJOM, xa paKTepoM ero l(lll!lKeHHS!, '!TO ll COCTaBJ!l!eT cyl11· 
HOCTb JJ,eTepMHHH3Ma. 910 B 0611teM CXO)ll!O c TeM, 'lTO Mb! 
Bl!Jll!M B KJiaCCH'leCKOH Mexamni:e, xorn H OTJ!l!'.JaeTCll 
CBOHMH oco6hlM11 ttepraMH. KaK H B K.~accH'lecKoli Mexa­
llHKe, B KBaHTolloli Teop1m l(elicrnHe onpe;i.e.~eHHoli rrp11rm­
Hbl (Harrp11Mep, ll.aHHoro c11,1oaoro rroJIH) nopo>KJiaer co· 
BepllieHHO onpep,e,qeHHOe ll3MeHeHl!e COCTOllHHll o6beKTa, 
H a ii:aHHblX ycJ!Ol!llllX cymecrayer cosepweHHO OAH03l!aq­
Haa CBll3b npowm:,1x, H8CTOlllll,l!X l! 6ynymHX COCTOllHHli, 
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onpe.11em1eMa11 Tenepb He ypa11HeHl!eM HblOTOHa, a ypan-. 
HeHH!lMH llipeAHHrepa HJJH l!Hpa11>a. PaMl{'!He Kpoercn 
TOJlbKO B TOM, KBK 1rneHHO CJJe.nyei: Il0HHM3Tb «COCTOllHlle» 
o6beKTa. EcJm ronopl{Tb 06 ocHOBllOM o6'beKTe K.1accH'le­
CKoii MexaHllKH MaTepHa!lbHOii TO'!Ke, TO ee COCTOllttlle 
B K3lK1:tblf! naHHbtii MOMeHT BpeMeHH xapaKTepl!3YeTC!! 
roqHQ onpe.neJteHHblMH 3H8ttem!JIMI! KOOP.!lHH8Tbl x H HM­
nyJibca p - HeKOTOpblMH eOUHCT6eHH~lMU !JHUIWAbHblMU 

3Ha'leH!ll!MH, OTHOCS!ll(HMHCSI K .!{aHHOMY MOMeHTY BpeMe1m. 
06beKT KB811TOBOf! MeXaHHKll - BOBce He MarepH8Jlb­

H8fl TO'lKa. Ha.1rn1rne y Hero He TOJ!bKO KOpnycKy.lll!pHblX, 
HO H HeoTphlBHblX OT HHX BOJIHOBbl)( CBOHCTB, a T3KlKe ct>aKT 
l:(HCKpeTHOCTH .l(eikTBllH pamma.nbHO MeHHI01 c11ryau1110. 
CocTO!JHHe MMKpoo6'beKTa B KalK.l(bll\ IJ,aHHblH MOMeHT Bpe­
Mem1 He MOlKeT xapaKTepH30BaTbCH neKnHMH YHl!BepcaJib· 
Hb!MH, C,!l!IHCTBCllHO ,!13HHblMH, CTpornM11 3HalJCHllJlMll yKa-
33HHblX napaMerpos. XapaKrepHCTttKa ero COCTOSIHl!ff Bbl· 
palKaeTCH COBCeM l!HblM o6pa30M -1Jepe3 BllOJIHe onpe)l.e­
.1CHHYIO COBOKymlOCTb 11ore11quaAblU>tX 803M0:11CHOCTeu pe· 
a.nll331{1!l! MllO:JICeCTBa pa3.1Hl!Hb!X 3Ha'leH11ii JJ:llHBMl!'leCKHX 
xa paKTepHCTHK x H p MllKpoot"r&eKTa. >jl.<I>yHK!{llfl KaK xa· 
paKTepHCTllKa COCTO!IHM!I MllKpoolheKTa II BblpalKaer 9TY 
'coBOKYllHOCTb pa3JIH'lflblX noreHUll3.1bHblX' B03MOlKHOCTeii, 
O,!lllo3Ha•rno H3MCHSllOIU)'JOCl! c 113MelleHl!eM yCJJos1!l'1 I! c 
TC'leHH\~M apeMe1111. 

Ha1111•111e 3TMX !l03MOJKHocrei!:, r. e. aepo11rHocrell, 060· 
CKTllBHO np!!cyw.e COCTOHH!!ll M Ml!KpOOO'beKTOB, a BOBCC MC 
Bb!TeK8CT !13 K8KHX-Jll!60 !:U<CIIepHMCHTaJl,bHblX OWl!OOK ea­
MepeHHR, uawero ae3uaHaR 11 T. 11. Xopowo 1!3Becrnoe 
coor11owe1me HeonpeJJ.eJJe1iuocTeii feii3eH6epra smmiercn 
3aKoHOM, ycratt8BJillB8IOW.HM CBoero poJJ.a rpaHHUbl .ll.Jlll 
llOTCHUl!a.n1>Hb!X B03MOlKHOCTeii pea.11Haa1rntt pa3JIHt{HhlX 3H3· 
'leH!!A X !! p. nonoMy HCJ!b3ff C'tllTllTb aJl,eKB8THblM 'HC­
TOJIKOBBHHe !!Toro COOTHOWeHHfl, p33Jl.eJllICMOC JI. BpHJI· 
.i'JJ03HOM BMeCTC c PllJl.OM JlpyrHX asropoa, K2K COOTHOIJJe­
Hlll!, Y<:TaHaBJl!!B3lO!IlCfO KO.~ll'lecTBeHHYlO CBll3h MelKJJ.Y ae­
JUfllHHaMH '1Ml!llPHl!CCKl!X llorpelllHOCTeil npa OJl.l!OHpeMCH· 
!!OM 1!3MepeHHll x H p. 

<l>aKTl!'lec1rn B COOTHOWeHHe feiiaeH6epra BXO,il,llT ee­
Jlll'l!lilbl 061>eKTHBHO np11cym11x MHKpoo6'heKTY Heonpe.11.e­
JJeHHOCTeH B 3H3'leHHl!X K00p,ll11H8Tbl .H m.mym;ca, OTHOCI'!-
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lll,HXCll K OAHOMY l! TOMY LKe MOMeHTY BJleMem1. HHbIMH 
cJioBaMH, MHKpoo6oeKT no caMol\ caoe!'i npttpoii:e HHKOtAa 
He MOLKer HBXOAJ!ThC!! B TBKOM COCTO!!HHH, B !<OTOpOM OH 
OAHOBpeMeHHO o6JJa)l,a.~ 6bl crporo onpeJJ;eJleHHhlMH HM· 
ny,11>coM H KoopmmaToii.. Orc10.na, KoRe'!Ho, c.~eJl.yer, 'lro 
l!X HeB03MOlKHO O)l.HOBpeMeHHO H3Mepl!Tl> aol:OJllOTf!O TO'!· 
HO. Ho HCTO.TKOB!Ume CQOTHOUlCHH!! HeonpeAMeHHOCTefl 
npocro KBK COOTHOWeHH!! AJ!!! ourn6oK H3MepeHH51 ynycKaeT 
H3 Bl!AY ero 11p11Hn11f!HB.%HY!O OCHOBy, CBMY!O cyTh, Kope· 
HlllllYIOCH a llPHPOAe MHKpoo6'beKTa. OHO C03)l,aer J!OlKHOe 
sneqarJieHHe, 6yATO y M!!Kpoo6ce1na n1oeyr 6bl.Tb o,:vw· 
BpeMeHHO TO'l!lhle 3!1a'leHHH x 11 p, HO ro.nbKO B XOAe H3Me· 
peHHil Mb! HaTa.~KHBBeMCH Ha KaKylO-TO HeUOH!l'rHY!O aene­
pexomtMYIO nperpa»,y .amt 11x onpe,n:e,1emrn. Ha caMoM 
JJ;eJJe llOJIO:lKeH11e TllKOBO: x !! p HeJlb3fl 0,l\HOBpeMeHHO CO· 
!lepweHHO roqHo H3Mep11Tb llOTOMy, '!TO OAHOBpeMeHHO TO'l­
Hb!X 31HlqeHHli 3TllX Be.1!!'111H 06'heKT!!llllO H.e cyw,ectByer 
1111 B KaKOM COCTOllHllH M!1Kpoo!5beK1a. 

J1. EpHJWI03H llb!pa:arner cylllHOCTh .11erepMHHllSMa a 
ljlopMym~: «3a onpe,n:eJJeHHOii npH'lllllOH ,l\O<lll\HO c.1e)lOBllTh 
onpeAeJieHHoe CJ1e,ucw!le». KaK Mb! BHAHM, no,!! 3TY ¢opMy· 
JIY BrlOJ!He MOlKHO rlOABeCTll H llBJleHHH, 11sy11aeMhle KBBH• 
TOBOli MeXa!ll!KOi\, IlOHl!Ma!I no.u «onpege,1eHHOH npHql!­
HOiii» I! «onpe.uMeHHblM CJieJ(CTBHeM» TaKHe qm311'1eCKl!e 
cyUJ;HOCTI!, KOTOpb!e xapaKrepH3Y!OTCll TO'IHO onpeAeJleHHbl· 
Mii MHOroo6pa3!1llMll aJ11>repHaTHBHblX noreHUH8JlhHblX 803· 

1MOlKHOCTeli, peaJIH3y!OUJ,l!XCil B COOTBeTcTByroumx ycJIOBlll!X. 
no:noMy, HcnoJih3YH o6pas K1111rn aaropa, MbI xoreJIH 

6bl CK330Tb: «Ul!Ta.ueJib ,[\etepMHHH3M0» B KJI8CCH'leCKOH Me­
xaHnKe He na.na. Ona npoqno c-ronr H BO Beef!: coapeMeH· 
noli cpH3l!Ke, cJiylKa onJioTOM nosblx ycnexoa nayqaoro no­
anan1111. 

To, 'lro npnnecJ1a cospeMe11aa11 cpn3HK!I a pa3a11rite 
11.ueH .n;erepMl!Hli3M0, 3TO llCHOe !lOHl!MftHHe roro, qro raK 
naablaaeMblil «.llanJiacoacKaii. .D,etepMHH113M» He orpa*aer 
.D,eAcrs11reJibHOif c,10JKHocr11 11 6orarcrna CBl!3eli l!BJiemtl\ 
npnpo.!1,bl, llTO OH He Y'IHTblaaer a,111RHHll na npH'lHHHYIO 
CBll3b f!BJJeHl!H YCJIOBHH, B KOTOpblX )l,eiictaylOT npHl!Mllbl, 
'ITO OH nrnopnpyer H3JJnq11e B npHpOAe o6oeKTHBHOli C.~Y· 
qal\ROCTll 11 He yqHTbIB3eT CKpb!TblX B ilBJJeHHHX BJlbTepaa­
TilBHblX noreHUHaJ!hHblX B03MOlKHOCTeil, KOTOphle pea,111· 
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3YIOTCI! npH COOTBeTCTBYIOlllllX ycJIOBJH!X. 3To HecpaBHeHHO 
6oJiee 6oraToe coJl,epJKaHHeM ;i,crepMmlHCTH'!ecKoe y'!emie, 
COOTJJeTCTllYIOUJ;ee coapeMeHfIOMY COCTOHHl!IO Hay<IHoro 3Ha· 
Hill!, BCecropoHHe pa3BHBaercfl 1:urn;1eKTH'!eCKHM MBTepHa­
JlH3~10M. 

B aroil: CBll3JI Hem13!! He OTMeT!!Tb TOT 3HaMeHBTeJlb­
llblH ¢a.KT, 'lTO l!Melrno 1uia.1eKT1!'!€CKHli MarepHa.1H3M 
B!lepnb!e Jl,aJ! TO'!HYIO H o6oCHQBaHHYIO KpHTHKY «Jla!l.1a­
COBCKOfO )lerepM1HlH3Mll» 3a)lo,1ro Jl.0 roro, KBK c B03pa· 
lKCHll!iMH nponrn Hero llblCTynu.rn npeD.CTaBMTe,111 ecre­
crao:inaHH!!. Ew;e MapKc H 9nreJibC pacKpbrnH o6beKTHB· 
Hblli xapaRrep CJly'laMHOCTH, llO,il'l.ep1rny.1H Heo6XOJl.HMOCTb 
Y'IHTb!BaTh ee npH 1rny11en1m npoueccoB npnpo11h1 H pas· 
Bl!THH o6mecTBll; OHH noKaaaJJll necOCT05!Te.'lbHOCTb cpara· 
JIH3Ma, xorn 11 orp11uaro1uero c.rty•rnfi11ocrb, no <jlaKTll'lecKH 
Hll3ao1rnllJ.ero 06'beKTllll11y10 ueo6JWJl.llMOCTb .no ypoa1rn 
CJ1yqallnocn1; 01111 npoa1rnJIH3Hpo0a.rt11 1rna,1eKT!l•JecKyID 
npHpo,t1,y nplll!llliHOcrn, ycranoBHB 11a.1mrne 06par11ofi CBH· 
311 Mell<)l,Y np!l'llU!Oil: ll CJ!C,lJ,CT!lHCM, onpOKH)l,b!l!aJOU\eil: 
npe.ncTaa.~eHHe 06 OllHOJJHHel\11011, pa3 nnBcer11a l!<ecTKO 
npeaonpeileJiennoll uem1 npH'lHH 11 cJie11craul\. YJKe 11x 
cjH!JlOCOcjlCKall KpHTl!Ka cjlaKTllqecK11 pa36l!Jia 'reCl!ble paM· 
Kii «CTapoMO,'.\HOro crpororo .nerepM11Hll3Ma», noKaaas ero 
necoorr.iercrnl\e peaJibHoil: npnpo.L1e sew.ell. Ho BMecre c 
reM C03)l8Tem! Jl,Ha.1eKTH'leCKOro Marep11aJIH3Ma He TQ.%KO 
He IlOKOJie6aJ!l! caMy HJl,elO )leTepMHHll3Ma, HO i!3J!H ea 
uonoe, rny6oKoe 11 scecroponnee 06ocnonan11e, r1a,1cne1i· 
mee pa3BllTHe, pacnpocTpaHHB ee 11 Ka o'!eHb CJIOlKHYIO 
o6Jiacrb o6ruecraeHHblX HBJieHHil. 

CoapeMe1rna11 cjJn3RKa 4JaKTH'!ecRH pa3e11aaercl! He a 
npOTHBOpe'lll!! c H)leell .nerepMllHH3Ma, a Ha ee OCHOBe. Ha 
caMoM Jte.le oua Ii.Lief B TOM nanpaa,1eHHlf, Koropoe 601JT0 
tta:Me•reno )lRa.rteKTll'leCKH~t Marep11a,1H3MOM. Ona 06napy­
m11aaer HOBble cjlopMbl npmrnJieHHll' .nerepMHHH3Ma, noRa~ 
3b!Baff, lJTQ H aepO;JTHOCTHble npoueccbl llOJl'!HHHIOTCll eMy. 
noinOMy Ha 3aflB.1€HHe 6pH.1.1!103Ha 0 TOM, '!TO J(eTepMH· 
Hll3M «He06XO.!UIMO 33MeHHTb» CTaTHCTHqecKl!MH BepOHT­
HOCTHMH, Mb! MOlKeM OTBeTHTb: 3aMeHRTb 3,lleCb Hetiero -
B 3ilKOHax, onpe,ll.eJ!!!!O!UHX sepOl!THOCTH npoueccoa (B TOM 
'IHCJle H B cjlopMyJiax 91iHUJTeirna .Ll<1H 113.~y'leHl!H cpOTOHQB 
aroMaMH, Ha KOTOpble ClleUMllJlbHO CCblJlaeTCll aBTOp KHH< 
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rH)' rOCIIOACTByeT AetepM!!H113M. }foll 'l!Ha'le: OHi! ca Ml! 
npeACTaB.1ll!OT co6oi1 Oil.HO 113 Bb1palKe11111"1 )J.eTepMHHll3Ma. 

C'l11Tall, 'lTO sepoHTHOCTH HCKJTIO'laIOT AeTepMHHH3M, a 

AeTepMHHH3M - sepollTHOCTH, BpHJIJTIOSH B npn3HaH1111 

npaBOMepHOCTll aJibTepHaTHBbl: 11u60 AeTepMHHH3M, 11u60 
nepoilTHOCTb - ¢aKT1I'leCKH CTaHODHTCll Ha II03l!!(llll CTO· 
pOHHHKOB «CTapoMo)J.Horo 11.eTepMHHH3Ma». Ho ec1111 9TH 

noc.1e)J.HHe HCil0;1b3Y!OT raKy!O a.1bTCpHaTHBY )J.;151 KaTero· 

pw1ecKoro OTpmi_amrn c.~y'laHHOCTH, TO BpHJIJll03H KJia)J.eT 
ee B OCHDBY He MeHee KaTeropH'leCKOro OTpH!(aHHH )J.eTep· 

MHHH3Ma. Ho, KaK Yl\(e HaMH OTM 'laJTocb, caMa TaKaH 
aJibtepHarnna HenpanoMeptta 11 BblllO!l.bI 06e11x cTopoH ue 

UMelOT Cl!Jlbl. 
0TK33blB3ilCb OT AeTepMHII113Ma, Bp1111Jll03H BHA!IT 

onopy HayK11 B npwnmnocTH. OnnaKo yqe1me o np!!'lHH· 

HOCTll npe)l.CTaBJTHeT co6ofr !(eHTpa.1bHOe llAPO AerepM!!· 
llll3Ma, !I C'lllTaTb, 'lTO np!!'lHIIHOCTb «IlpOT!IB» nerepM!!· 

IIllJMa, HeT IIllK8Kl!X OCHOBan11il. llpan)l.a, Bp11.1.1!03H Bbl· 

CK33bIBaeTCil B TI0;1b3Y 11ptt'll!llHOCTH oco6oro pol\a - «He­
onpeAeJieHHOH», «C HelKeCTKllMll CBil3HMll», «BepOllTHOCT· 
HOM», T. e. np!!'ll!HHOCTH, B 3BeHbll Koropoi1 cymeCTBel!l!blM 
o6pa3oM BK.1I0•1eub1 3JieMeHTbI c.1yqai!HocT11. Ho 113 IJbIWe· 

CKa3auuoro cJiel\yeT, 'lTO 11 raKall «np11q11mIOCTb» ca~ia no 
ce6e u11cKOJ1bKO He npoT!IBQpeq11T JJ,eTepMHH!IJMy. H .n.eJTo 
He TOJlbKO B TOM, qTQ 38KOH0\1epHbie nepol!THOCTHble CBll· 

311 CBMll llB.1illOTCH O,ll,Hl!M !13 Bb!palKefll!H )\eTepM11Hll3Ma, 
Hd II B TOM, qro AeTepMllllll3M JJ,aCT 06bilCHe1111e, K8KllM 
o6pa30M B np!!l!l!HHO·c.1el\CTBe1myJO CBll3b, c ee CTporo 
ueo6XOAHMblM OTHOUJem1eM MelKAY npH'lllHOH H CJ!e,11.CT·. 
BHeM, BIIJTeraercl! c.1yqai\HOCTb, KaK 6y.n.To 6b! IIOJIHOCTblO 
pa3pywa10l!(all .'lTY Heo6XOA!IMOCTb. B AeilcTB111e.%Hocra 

ueo6xOAHMOCTb, npaKpb!B8l!Cb BHeWHe ByaJTttpyIOmeii ee 
060.10'lKOH, II0.1HOCTblO coxpamieTCil: JJ,aHHOe CJieACTBHe 
11eo6XOAllMO np0!!3BOAllTCH A3HHOH npll'llll!OH, HO T0.1bKO 
.D.llll 9Toro HYlKHbI onpeAeJTeHHb!e yc110BUfl. llp11 H3MeHHB· 
11111xcH ycJIOBHilx Ta JKe caMall np11q11ua nopolK)l.aeT a11oe 

c.~eACTB!le. <l>aKT aaDHCllMOCT!I peayJihTilTa )l.eHCTDOBaH!lll 
npH'll!HbI OT ycJIOB!li\ yKaablBaeT nyTb K paii_l!OHaJTbHOMY 
llOHllMaHH!O Toro, K8KJIM o6paaoM npH uepylllHMblX CTporo 
i1eo6XO)J.l!Mb!X OTHOIIleH!!llX Me)KAY np11q11HOH II c.~e,11.CTBll· 
eM npoueCCbl, CKJ!8)l,b!lla!OLUHeCll Ha OCHOBe 9TJIX oruowe• 
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Hl!i!, CTaHOBllTCli sepoliTHOCTHblMll I). 0Tp1mali lKe neTep· 
MHHH3M, Bp11JIJJI03H JJl!!llaeT ce611 B03MOlKHOCTH ,ll,arr:. npa· 
BHJJbHOe HCTOJJKOBaHHe sepOllTHOCTH II CTBTHCTH'leCKOli 
MexaHl!KH. 011 lllll.eT onpaaaamie crar11cr11qecKoli Mex.a· 
Hl!KH He 11 o6'beKTHBHblx cao!icraax Marepl!aJibHblX o6'beK· 
TOB, K KOTOpD!M. OHa npl!~{€HlleTCll, a B TOM <j:>aKTl!'leCKll 
ne 111>,H~tollteM rJJy6oKoro or11oweHHll K cymecray Aa 11Hofi 
npo6.~eMbl OOCTOllTeJibCTBe, '!TO 113·3a OWllOOK 113Mepe!!Hfl 
Mb! He MOlKeM TO'IHO npeACKa3aTb' noae.11.ea11e CHCTeMbl 
(cM •• 11anpHMep, pa3A. 4 a r11; VIII H.~11 pas.n.. 7 B rn. X). 
3ro cy6'heKTllBHCTC·KOe «onpaBll_aHl!e» He MOlKeT Ob!Tb 
npHHHTO. Bo3bMeM XOTll Obi ynoMl!lla!OlltHHCll CaMl!M SB· 
ropoM KHlffll <j:>aKT, '!TO 11.~ll M11Kp0ll8CTHU pa3Hb!X THTIOB 
cyutecrsyJOT pa3JIHtJHble craTHCTHKH - crarl!CTl!Ka Bo3e -
31lH!llTei\Ha, craTHCTHKa <llepMH - ll!!paKa, CTaTHCTHKa 
MaKCBe.1.~a - Bo11buMaHa. 3ro pas.1HtJl!e craTl!CTHK o6yc­
Jion.qeHo pa3Jll!'11!eM o6'beKTl!BHblX ceofiCTB y COOTBeTCT· 
BYIOW:.l!X BH.ll,OB MHKpotJaCTHU H He CTO!IT B KaKOil·JIHOO 
CBH31! c llBIIIHM yMeHl!eM l!Jlll 11eyMe!IHCM, B03MOlKHOCTblO 
HJIH HeB03MOlKHOCTblO npe)l.CKaSb!BaTb 6y.ll.yw:.ee noae,1e· 
Hile CHCTeM &THX MHKpoo6'beKTOB. 5!cHO, '!TO 9TH «B03MOlK· 

. HOCTH» HJJH «HeB03MOlKHOCTH» y Hae B CJJ}''iae pasJIH'IHblX 
'18CTHU cosepweHHO OJ].l!IHIKOBbl, TOr.ll,a KaK eepoHTHOCTl! 
H Tl!Tibl craTHCTHK paaHTCJlbHO OT.11!'1Hbl. 06paTl!MCH K 60· 
.1ee npoCTOMY llPHMepy: BepOl!THOCTb Bb!II8JlCHHH TOfi llJJH 
.11:pyroll CTOpOHbl MOH€Tbl panHa l/2; BepOllTHOCTb Bbmai'.l,e· 
Hllll K8KOH·JJH6o Oi'.l,HOH rpaHI! npaBHJJbHOro H 0.ll.HOpO.ll.· 
Horo 11y611Ka pas!la 1/a. Passe pasH11ua · B nem1q1111e !lTHX 

1) lh CKa3aHHOro CJ!e!lyeT, qro TepMRH •Bepo9THOCTH8ff npH•Hll· 
HOCTh• Hey~aqea H coxpaaaTh ero DpffJt. JtH uenecoo6pa3HO. Ilpe)l.Jlaraff 
ero, HMeJm B BHJ\Y C03)18Tb npeJt.cTa MeHHe 0 TaKOil npHql!HllOCTH, B KO· 
TOpOii OTHOuteHHe MelK!lY DpH•HHOJ! H CJteJt.CTBHeM gnJiffeTCH Heonpe!le· 
JleHHblM1 CJiyttai"-HblM, a He aeo6XO,,'l,HMb.1M. 0.!lHBKO CBR3b npH11HHbl co 
CJteJlCTBHeM sce2iJa Heo6XOJlHMa ( xorn H 3aBHCHT OT Bll€WHHX yc110-
BHA). TaKHM o6pa3oM. nor repMHH He nollXOllHT .ztJtg o6oauqeMul! 
npu~UWIOCTU, TIOCKO.%KY OH He a.zteKeareH xapaKTepy CBR3H npuqHHbl 
H cJte!lCTeHR. OK ne Mo>KeT npHMCHRT•cn H ll.JtR o6oannenna ncl!Kl!X 
soo6w.e c:raTHCT}!qecKHX 38KOHOB, TaK KaK ror,aa TIOHHTMe npHlJHHHOCTff 
qpe3MepHO paC!llllj}HOTCH H yrpa•m•aer ee KOpeHHYIO oco!SeaHOCTb, 
TOJ!bKO ell !tpHCY!!IYIO cnel(HcpHKY - nopoaicoeHue O)lHOro RDl!eHHH Jlpy· 
fHM, 11x 2eneTu~ecKy10, a He KOppe.iHllHOHHYIO u;rn npocry10 acco1rna· 
THBHYIQ CBHSb, 
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aepO!!THOCreii XOTb B KaKOH·TO CTeneH11 CB513aHa c TeM, 
'!TO HMeeTCll pa3Hal'! creneHb 3l!al!IH! ( l!J!H He3H811Hll) B 
nose)l.enm1 o6'beKToa? KoHe"ll!O, neT. CrpyK1ypa, cjlopMa 
3THX 06'beKTOB cyw:ecTBeHHO pa3JIH'11Hl, 6JiaroJrnpH 'ICMY 
pa3Jll!'lHO HX n0Be)l,e1rne B cepHHX 6pocam!I'!. 0TClOA8 II 
OTJIH'lHe B BCJIH"lHHe eepO!!THOCTH. 

• • * 
0CT8l!OB!lMCH B 3aK.~lO'ICHHe Ha HeKOTOpblX coo6palKe· 

HHllX Bp1MmoaHa, KacaJOW.llXCil .~ornKH nocrpoe1m51 Hay­
KH H Hay'lHblx 3aKolloa. Heco~rneHHo, poJJb «'!e.~oae'lecKo­
ro 3,1eMeHTa», KaK BblpalKaercf! Haw aBTOp, - aoo6palKe· 
mm, H306peremrn, 3MOU!IOH8,1bH0·3CTeTH'leCKllX Kpllre­
p11ee B oueHKe npo,a;yKTOB ).fblCJ!l!TeJJbHOii JI.e51Te,iottOCT!l -
a peaJ!l>HO coeepwaK!W.eMcll noaHaBaTeJ!hHOM npouecce 
o'!eHb BeJIHKa. H BpHJJJ!I03H npas, YJI.CJl51iI 3ToMy ooJ!bWOe 
JlHl!MaHHe. CT03H3l!lle He eCTb aKT npOCTOfO, «3epKa,1bHO• 
ro» OTpalKe!HIJl npHpO.irbl B naccHBHOM M03ry, lKJI.Yll\eM, 
Kor.a:a B HeM caMa col'.ioil aa11e•iar.1eeTcll ro10Ball KaprHHa 
.11,eilcTBHTeJ11>HOCTH. Ha caMOM .n:eJie ::iro orpa>KeHHe B aK­
THBHOM, AcikrBy!Ow;eM, TBOpl!lll.eM, HWyWeM M03ry; orpa­
lKeHlte, Bbtpa6arb!BaeMoe 111ar 3a waroM, no '!acrnM, npn 
llOMO!ll,ll cpeJI.CTB, C03D.aBaeMb!X (Ha OClIOBe MHOroo6pa3• 
Hb!X ¢opM 'leJ!OBe'!eCKOH npaKTHKH) HM caMllM - Bee rfo. 
nee H 6oJiee CJIOlKHblX II «OTJ!CTalOIUllX» OT JI.eHCTBHTe.1b• 
liocrH a6crpaK1111ii. l1 Ha KalKD.OM a1a11e 3TOro c.1olKHoro 
IIYTH MOlKllO 06Hapyll<HTb 60.1bwee HJ!!! MeHblllee B.1llR• 

!Ille «'!e,1oseqecKoro 9.~eMeHra». Ho see JKe, Kor.n:a pa6ora 
noaHalOUlero pa3y11rn AoCT!lraeT ueJ1H 11 co31taeTcl! reopm1, 
l10)J,TBepJKJteHH8H Ollb!TOM II a paMKax noro Ollb!Ta COOT• 
BercrnyJOman AeiiCTBHTeJlbHOCTH, «'!e.10BelfeCKHH !lJ!eMeHT» 
01crynaer Ha 3811.Hflii nJJaH. TeopHll npe11craer nepeA HaMH 
B 3Ha'IHTeJlbHOli Mepe OCB060JK!leHHOH OT Hero, 1160 OHa 
He ecrb HcKyccrseirnoe coopyJKeH!le, coa.11.aHHoe no npoH3: 
BOJJY !I03HaJOllJ.ero cyfrbeKTa. KaKllMl! Dbl npH'IYllJJHBh!MH 
HH KaaaJ111ch nyrH I! cpeACTBa nocrpoe1ma reopHH, ec.1H 
3Ta reopm1 Bb!Aepll<a,1a CTporyio npoeepKy O!lb!TOM, OHH 
raKlKe OK83b!BaJOTCll HMC!Oll\HMH 06'beKTHBHoe 3Ha'leHHe, 
H6o OHR TeCHO CBl!38Hbl c C8MllM ee cyw.ecTBOM, c ee co· 
AeplKaHHeM. 
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MelKJJ,y Tell! Bpnn,110::;H, no11.qepKHBall aKTHBHOCTb no· 
3H8!0UJ.ero paayMa, Hepell,KO ynycKaeT' H3 BHJlY 3TOT 06'heK· 
TllBHblH acueKT npHeMOB Il03HaBaTMbHOH pa60Tbl H npe11.· 
CTaBmleT HX KHK TOJlbKO cy61>eKTHBHb!e, KaK tJHCTble «IlpO· 
Jl.YKTbJ Halllero paccy,aKa». KoHetJHO, nonl!THll H JJOrJJ'le· 
CKHe np11eMbl cymecTBYKlT TOJlbKO B H8ll1ef! rO,'fOBe. Ho OHi! 
C03i.(BllbJ IlOJI KOHTPOJJeM Ollb!Ta !I coxpaHSllOTCll TOJlbKO llO· 
TOMy, 'ITO COOTBeTCTBYIOT ofheKTHBHOll pea.%HOCT!l. Te H3 
llifX, KOTOpble ne y11oaJJeTBop111or no1;1y rpe6oaanmo, patto 
l!JIH ll03Jl.HO ycrpaHlUOTCR H3 nay1rn. 

XapaKTep11ay11 nayRy RBK neRyIO «J1orm1ecKy10 cyMMy 
11e.11oaeqec1wro rrnamm», oc110Ba1;1noro Ha Ha6,1rot1.ettm1 n 
onb!Te, Bp1MJJJO:>ll nnweT: .:tfro Kacaercsi JJOrHKH, KOTopasi 
BHOC!!TC!i npH K,1accm:jlHK8I(JU! 3Mill!pH'!eCKllX q,aKTOB, TO 
Olla CCTh Tl!IlH'IHblH npOAYKT Halllero pa3yMa. Mb! Bb!OH· 

paeM :>KcnepttMel!TaJ11>Hble pesy.1hTaTb1, KOTOpble npep:cras· 
JIH!OT'C!I H3M ;10r!!'leCKH CBli38HHbfM'll MelK)'l.Y co6oir, II OT· 
6pacb!l!aeM MHOlKeCTBO (j)aKTOB, He YKJ181'l,b!B8!0lll,llXCll B 
Rawy «.~Orl!Ky». IlOJl.06HblH HCKyccrneHRbU{ npl!eM llBJIHeTC!I 
HalllllM nao6perem1e~1. KOTOpb!M Mbl H3CTOJlbKO rop)l,HMCH, 
'!TO HBCTattsaeM Ha npH3H8!1HH uo.,1yqeHHblX c ero IlOMOlll.b!O 
p~3YJJbT3TOB KaK ,,aaKoi!OB npnpO,'l,b!"» ( cTp, 9). Ho ec.nH 
K.118·CCH>!jJHKaL\HH llCKyccrneHHa, eCJJH Olla H3o6peTeHa 6e3 
BC!IKOli «np1rnepKH» K )l.CHCTBHTeJibHOCTH, 6e3 «Ol'Jlll)lK!I» Ha 
Hee, ro oaa He npMttecer no.%3bl I! l!eHa6emno 6yJ1.er OT· 
6powel!a. KaK OJ.\Ha)!{Jl.bl ocrpoy~1Ho aaMer11JI <l>. 3nreJihC, 
Mbl MOlKeM H canolKHYIO merKy «33tll!C.~HTI>» B KJiacc MJ!e· 
K0llHT8IOl1.\HX, HO OT 3T0rO y Hee tte l10!lH!ITCll MOJIO'lHble 
*eJJesbl. TaKaR «K.qaccmjmKaUHll», nrnopupyromasi Jleli· 
CTB!lTeJJl>Hble CBOHCTBa o6'beKTOB, He llMeeT Hl!KaKoro OTHO· 
111emrn K nayl\e. 3ro npnMep p:el\cTBHTMbHO HCKYCCTBeHHOl\ 
KJl8CClHpllK3l{llH, He OTBe'!alOU\el1: pea.1bHOMy TIOJJ()lKeHHIO 
semeif. Ho BOT COllCeM He,llaBHHI!: npHMep K,iacc!l!(lHKaUl!H 
Hay•moif, n.qottoraopHofi, yse1;1qanmeilcll 3aMet1areJ11>HblM 
npe,ac11aaaHHeM CYlll.eCTBOB3HHll HOBOM «:'loTCMe!!'!'aplloli» qa. 
CTl!Ubl - OMcra·MHHYC·rHnepoHa. Hcxo;:v1 113 cooopa>KeHHH, 
OCHOBBHHblX Ha np1rnunne CllMMeTpl!H, feJJJl·MaHH npe.1t· 
np1rn11JI nonblTKY KJJaccn(j)HI-lHP.OBll'fb p11.!l, «:MeMettraplln!X» 
'laCTllU no OT,1\€.Tbllb!M aaMKHYTblM ceMeliCTBaM, B O.!l,HOM 113 
KOTOpblx, Hanp!!Mep, ot5'be,'l,l!H!IJIOCh 8, a B .n.pyroM 10 'Ill· 
('.THU. Cpe;rn qacnm, orneceHHblX no :>Toil KJJaccH<j>HKan1111 
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BO BTOpoe CeMeHCTBO, 6WJJll 113BeCTHW TOJ!bKO 9 '!aCTllU l) • 
.Uecl!TOH ew.e HllKTO ll HllKOf.[(a He Ha6JJ10.ZJ:aJJ, II CBOHCTB ee 
!IllKTO He Mor 3HaTb. 11cXO.ZJ:ll ll3 nptt!Il.(Hna, llOJIOlKeHHOrO 
B OCHOBY yKa3aHHOH KJ1accmpl!Kal.(1Ul, KOTOpall Y'lllTWBaeT 
TaKl!e peaJJb!IO np11cyw.He qaCTllU3M CBOHCTBa, KaK Clll!ll, 
Macca, rnnep-sapll.ZJ:, feJJJJ-MaHH 11pe.n:cKa3aJJ cyw.ecTBoBa­
Hl!e ll CBOHCTBa Hel!3Becrnoii '!aCTHUbl, ll 3TO npe.n:cKa3a­
HHe TO'llleHillllM o6pa30M 110.n:TBep,!!.HJIOCb. 3TO - O.ZJ:!IO 1!3 
3aMe'laTeJibllblX .ZJ:OCTHlKeHl!H cospeMe!IHOH TeopeTM'leCKOH 
lj>H3llKll. K.oHe'IHO, KJJaccucjJHK3!.(Hll, llPCJJ:JJO}KeHHal! feJJ.1-

MaHHOM, ew.e o'!eHb . .i;a.~eKa OT roro, 'IT06hr C'IHTaThCll 
OKOH'laTeJib!IOH. Ho B !lei\ sepHo CXBa'leHa o.n:Ha H3 cyw.e­
CTBeHHb!X oco6eHHOCTel! MHpa «3JleMeHTapHblX» '18C1'1!1.1, \I 
HMe!IHO llOTOMY Olla OKB3a.naci, IIJJO.J;OTBOp!IOH. 3.n:ecb KaK 
6bi llOBTOpl!JJOCb TO, '!TO 6blJJO B CBOe epeMH np11 KJ1accmj)!I­
Kal.(I1ll Xl!Mtt'lecKHX 3.neMettros .U. 11. Mett.n:eJJeeBbIM, yseH­
•iasllleiicll OTKpb!Tl!CM BeJJHKoro 38KOHa npttpO.J;bl - 11e­
pttO!\H'leCKoro 33KOHa. Mb! He MOlKeM C'IHT3Tb T3Kl!e KJJac­
CHlj>HKaUMH «HCKYCCTBeHHOH» npoue.n:ypoii, ll y Hae CCTb 
llOJIHOe OCHOBaH11e rop.ZJ:I!TbCll peayJihT8T8Mll, 110.ny'leHI!b[· 
MH Ha IIX OCHOBe, KaK BblpalKeHI!eM .n:eiicTBHTCJlbllblX 3a­
KOHOB npttpO.ZJ:bl, o6'beKTHBHO npttcyumx eii caMoii. 

Mb! He HMeeM 3.ZJ:CCb B03MOlKHOCTH rosopHTb 0 HeKOTO­
pb!X .n:pyrnx sonpocax, ocsew.aeMbIX B KHttre EpttJJJJI03Ha. 
HecMoTpll Ha pH.n: cyw.ecTBeHHbIX He.n:ocTaTKOB, 'IBCTb tt3 
KO,TOpb!X OTMe'leHa Bblllle ll KOTOpble B03HHK3JIH BCHKHH pa3 
TaM, r.u.e aerop IIOKH)l.3JJ OCHOBHYIO MarepttaJJHCTH'leCKY!O 
Il03HUHIO, KHttra na 6yJJ,eT c HHTepecoM 11po'IHTBHa MHO­
rHMH 'IHT3TeJillMH - lj>H3ll!(3Mll, MaTeMBT!!KBMII, TeXH1rna­
Mll, cneu11aJJHCTaMH B 06.~aCTH Ktt6epHeTIIKll, qm.no<;olj>aMU 
H .n:p. Ol!a MolKeT noc.nylKllTb noBOAOM .u..n11 noJJe3HbIX .u.11c­
Kycc11ii 110 3aTpoHyTblM e Hett BalKHhlM sonpocaM nay'IHoro 
1103H3Hllll, 

H. KysHetf08 
1) npu rpacjmqecKOM Hso6palKeHHH sroro ce1'!eficrea OHH saKouo• 

MepHO yKJIB.U.hlBaJTHCb Ha lieTblpex cropoHax H cpe.u.Heff JllfHHH pasHO• 
6e.z:t.peHHOif rpaneu,HH: 11erhlpe - Ha HH>KHeM oc'nonaHHH, TPH - Hli 
cpeJIHeH JIHHHH, )(Be - Ha eepXHeM OCHOB8HHH. no KJ18CCHcjlHK8UHI! 
re..'lJE·MattHa .lleCHTaH 113CTHU,a )l0JDKH3 6blJ13 33HfiTh MeCTO H3 sepWHHe 
rpeyroJILHHKa, 06pasy10U1eroc• npu npoAOJilKeHllH 6oKOBblX cropo!I 
rpane11HH JI.O ux nepeceqeHHH. HMenuo raK 3To Ii oKaJaJJOCh npH npo­
nepKe na onhlre. 
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Oa6ei)Jlll E. E., I'e<JpzUel.fCKUi; /l. B. St~ llO TtOPUff YlfP)'tOt1lL ' 
TeopZUetiCKUUJ!.,B. ~ llpO:Qe«OB~ ~~. 
J(tlitl<UH H. r. .\\'[~ J11111)'f10BJl H fly~ 8 TeOpml HeJDUleiiHwx ~ 
MllAKUH 11., I. HeKO'l'Oplile 3Ul"'lll TOOJOOt lle.IUfileAtlwx KOJle6amrit. 

Mfl.4JUlli H. r. ToopWI ycro~ ~. 
JlxnYHo<i A. M. Pa6crm no TeOpHH IWl'tmma.ita. 

TcXHllKa 

Baiic6ypa <I» H., llanaee r. A., Caeet1bett Ji. H. 3~ up6opw H ycMJll(l'CJJD. 

fuCK.(lJ(;IJ(J C, H, JlftOIJBI no TeOPffM'. tteneit. 
3ail((~ P.O.~ Me'f0111A B TeopHH cuepxnpo~ H ~meTmMa. 

Plf)'XUN }L H ~<mMY~ H3MeDetlHJ1 ,l(ll:J.~ .-mepc1111. 

K{)lfMt.llbKo B. K j 1!1JJ1HuJ#'uli B, A Te0pws oopM em1;.qM)IlfOB B llepee.1'3HOBIVIHOe 

~HHe DOMexo)'C'roi'ltmwx KtWJB. 

Mouceee IO.A., ge,1MW.e11 C, 8, ·re~11 ua,ne;inocn. c.J1W1Dioro H3.lre."UUI 

H ee arpa6al'u, 
CuesNM B. £.. u Up. TfHcMmn.lit 21WB13 BJIO"IHOC'l'll 1lO,llleMBWX TJ!y6onpoBOMB. 

CeAe3Heo B. E. u Qp. ~HUWil 3JUlJHl3 a~ ~ecKHX proKHllroa 
TpaHCOOJml tlPffPO.llJlOCO ra:ia. 
CeAea!U!fl B. E. u i)p. ~ 3IUlJDl3 oo:iupHOii onactlOC1lf Maf11Cfp.a.TuH. ra3-0DJM)bOJlOB, 

Bopo11Cf106 A. ll Ilyn. B ~ HJftjM:tpMft"l'.llKY· 



flpe,11,cTaB,,'l11eM BaM uaw11 ·'!Y'IUllle KH11m: 

CHHCprerHlQI. 

Ma211uq1s.·uU HA., CuiklpoR C.R. HOBMe ~ xaont•H!CRoit JUUUlMHKlf, 

OJ1e.ttcKoiJ A H •. Kal{He'<bL'OH A. A, CllHeprenooi: K~CH,oaaHHoit cpe.n;w. URSS 
TatJop M Xaoc u HHTCf'PHP~C'l'b B .iWDUteHffoM: ~ fiep. c alU'JL 
36e-114ri2 B., ,9fli?e,,1b A., tJ>aUcme;u; P.. tl>mHKa ~8 ~. ITep. c tte\l 
Ko3n'HW.o8 A. A. Cmteprent'lectrne MeT-O)fJd ynptB.'lel:um C.1.0lfUU>IMM CHCTeMa.\IH. KH. 1-3, 

Cepttg .;,Cnm:preTHt<a B fYMaJUITapttblX Hayx:ax;.; 

Kopomaes A, B., Jfaruwu C KJ. (pc!.!,.) JiCTOpHJl u "'llttepnmil'Kl. KJf. 1, 2. 
£11;•umuH01J M. C. Con,u:a.;n.n:11 cu.RpreTIIKa H IUtDt,"l~W Poccmt B 3110.xy MO,l(e]ltta. 

~1t!UA060HOO B, fl. Qm.epreTHKA H ca;)IOOpnlHHD~: 06imut H ~ JICHXOJtOIIDf. 

MUJJo&akOH B, lL CmteprentD H caMOOpnmt13a~t 3KotroMHIUl H finotmnM. 
ltluAO(JiJHOO .B. 11. HepaBHOMCHWe COnwtJib80~3KOllO!\lH'ICl':K.He cJtCTCMW. 

Xuq1Ui1".0 B. E. CaMOopra~ ~ TeOPffH -'l COllJm.ilbHWe npH.'lm«d:IJll'l. 

Moc1>:a.'tb"l}'K. f. T. CrpJK'l'YP2 TeKCTa U.K c~lrnfi npou,ecc. 
FAUM If.A. llC.QtCTBO H cmrepl'C'IWa. 

Cepnx «CimeprcTHKa: OT npoULtoro K 6}-;eym:cnt}"" 

.¥aiveH I. ~Mal\MH u caMOOptatm:uwlUl. ~1;q;poca001t11ecxuA no;mi,a 
K CJIOlKflWM CHCTeMaM. 

&3p)"tKV E. ll u Op. Ilyn. • Ctllteptenmy. '.'.:>K~ B JleClJtlf JrelU.lMX. 

KH113ti!6a E. H.' Kyp0/n4ff)(f c. n. Oetto1wn111 CPHeprenOOt. CKtlep~oo '1HPQIJff,lfeHHe. 

)lanu.i1&r IO. A. Jiemnm no Iremmeibtui motaMHKe. '.3J1eMeHTHJIHOC ~RJle. 
Tpy6eu,KoB/{.. H. Bse;t.etme 8 ¢~ • .H 2 Ktf,; KOJICtitilWI H SOJIOM; X!i.<JC H Cl'pJ'Kl'YPW• 
ApnoAW B. H. TeopHR unu:qioc). 
il1a..1WleJ{KUii f. t: M1ll'CMATIPU!CKHe OCHOBlil CHHep£e'TIIKH. 

M<NUfle~icuU r. I:, llomattoe A. J;, Hemni:eAHaa JUJHaMmrn lt uoc; OCUt>BHLle nOHBTMJI. 

M:M~eqx:uU I. r.' nomanoe A. Ji. Ht\!UlffeliIDul}\KWIMHK.a: UOJIX(),JJJL, pel)'.11b'fAThl, lla)te*11J:d. 

,\'anuq.a C. ll.' KypiJKll'Ofl c. n:. ;\la,1u11e!.{1CUii I: r. Clm:qtJ"e'flJ.Kll ff upmltOlld 6y.ziyw,ero. 
Ma.'lUHel{KUU r r. (pc11:..) 6),u:ymee Poccmt 8 ~e ma~. 
libt!ff)(j B. 11. 1\10,l!;CJJffPOBaWte KJIH11f'leC.urt JtMeuKA B xtWIPlearoft ~. 
lfyMa'WJ;ro E. H. u ap. C..eepxnmtelWDIOCl'h! MaTep.lta...ll>i, l"eopml, Te~BOJIGnut. 

PeiJb:Ko B, r. ~. ReiipOHHWe cera, IDITWDtetcr. 

'lepnoockull JI, C. Cmteprt:THKA H IDllPoPMa:ll.Hll (;l:HHl\M:WreelOUI TeOf!JIH ~lll{HH). 
Eapa~eq P. I'. CJJl'l:eprtmin B CoopeMeHlfi.'tM CC'J'eCTBOll:(at11111. 

liapaHJJ,ttl P. J: u Op. ~ecu11 MWFe.MllTRKA H QfllC .. reTHKa. , 

Komo1:1 lO. E. Hoew:e M&TeMlitTll'teCJUte tmAX.Wlbl Ill. UAll"UtM "t~c&oit )lHlntOCTHJQt, 

Rt;1bij;aHiJ Ji. M. u Op. O'lepKH 0 co~ paOOrt MaTe"'3TIDroB )I upa11eii. 
lipJteQ:JKUJi H. HepaBHOBealaA er.a~ MexaBHD. 

Opu7.()JICWI 11. OT cyw.ecIBJJOmero K ~romeacy. 

lipueoJKUIL If., Cmwicepc H. BpeMJJ, Xaoe. Kwurr. K pew:€HHIO napa,;wKca apmteHIL 
lfpuzo:»:JJH H.' Cmeneepc l!. nopJVl,Ok H3 xooca. HollWi ,lJJfaMr 'te.'KlBeKa c ll{IHPQAO}i. 

llptmJ3KUlf If.. HMwtUC I. IIo:mawte CJltHIJfOOO. Bae~. 
llpueo:w:uu Jf., f.rtettcOOprjJ n. Tep1110..:unutMH'ltCIWI -reopmt CT'p}'K1')1JW, :ycro~ 
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--I i::!=!.0: 4JH3HKO·XUMHJI llllHOKJ>aCTellOB, ,, 

~~~-- HaHOC'rflYllTYP • HaHOM:ttepHaJl()B URSS 
I CepUR «CuneptemuKa: om 11pow.:1.o~o " 6yOy14e,wy• 

KHnr.i; BK."UOIJaet KP:YT oonpocoa, Koropble :Mo!)'• OOt.'TI!!nfl'b 

o6;iacT& JU)'KH o naH.oo6'l>CX7<lX• npoucccru:: ~i nMeHIDl.X, npo­
xolUiinmx Ha ypontt:e pa3M:epon l-100 HM. B :mJli o6JJacm: 
Ha6JIK~'l,U!O't\:R *fleJCTM, 'JY.IJC'IBM.TeJn.HhTC KaK K OT)J,e.'!bHhIM 

amMHO-MOJteKyllilpHhl'!-1 )1X)nHi:IM :meprnli, bu:: }f_ K KOJlllCK­

THB~ Cffi.)JiCTBaM ;e,1, Pl1JBJffHC Iray:Kfl 0 WIHOKilliC'.ropa>; H: 

HaHOCBl.'WMal\ H Met<\!108 RX J.ICCllC,llOB3lfl.ffi ptJHi:ie-'10 K co~ 

:;,na;1u10 Haa:ore'XH<mom«, ttattOMa:r<:pJtaooa n tcaHoyc·.rpoW::n1, 
()TJtH\!afOUUlXCH yH.0.::a.1nm.tMH cooHCl'ltiMH l1 uepcneKTHB&Mll 

l:ll>«MCHeHIDl, KHHra npe,a:cnBIDlercoOOU rronhtTKY coe,mmeHllR TeOpcnNeclOfX H :sxc~ 
nepmtemwrhlfLJx JUUfHb!X 0 ttaHOKtirtCTepax l1 H2HOCHCTCMltX c f{CKOropi.nrn aonpocaMH 
f)QJleeoOmero, BB<1moro xapaKrepa· MC'T'OJl,a'.'411 liCCJteµ:onarum uaHoK.ii.at.--rcpoa M rroaepx­
HOCTII ffiCPJWfO Te)'ta B MttKpocxonw.ccJGJ:Mli M TCp'.\.IOAtlHaMIJ'lecKM~i1 nO)}X()l!J)}l{H j{ 

ffJy>Ieiflfl() HaKOIOtacrepott K fiOUC!PXHOCnt. TaKa>J C'.!pY.KTypa KltITTR Halfilt4 cooe mpaie­
»JfC 6Jiai:-o.l'.laJ»i paOO'raM alrn}pa u 11Hcnrryrc XJJ\.fWteCKOlf: <J»u3Mli'.H RM. H. H. Ceuwona 
P.-'\H n 'l'roJ:m:lO eypl;a Jll!KllHA no q,u3J.tKo-xmunt UHHOK..1Hcn::p<lB H llHHOCTpyKTYP B 

~1ocKO.BCKOM rocy,ilap!."TBeHIJOM Y1fiiJle.pc1rre1e HM, M, H,Jio.MOHOCOHa, Ra cflai.:y.ilb'.te're 
ffilYK 0 Ma'lepHa.JlaX. 

EpU/UJJ():JH .fl. 
KlUlKTilBWl C'l'llTHC1RU \ 

BHINaHHK> •nnaTMR rrpe.n..'JaraeTCH Ki1accwtecKatt pa6ma M:J~ 
ac.c111oro $pattrzy3CKoro yi1enoro Jle()Ha BpttiL1103Ha (1889-
1969), BHCCIUaa UeHHhlt1 BK.,"la,ll, B MUpO!l)'lO MOHOrpa~WJCCKYJO 
Jnfrep«rypY no CTaTMcmttc.cK-0ti 4'H.3RKC. B Kru1re nol{pol.hro 
H110XCHbl OCHOtthl roro- BaiKHCilwero pa:m.e.-ira reopC'tlflJCCKOH: 

(f_nt:mK11, UKRM JJBJUJeTI;~ KBaHTQBa;i C'rali!C'U'llGi t'I 6Jtn.JKa~ K 
HeH ·reop«SI rtJte&TpOllOlJ B MC~. ~MCHJa,.1bHaS1 npo­

pa60'l1lHHOCTb 'lpaK'I)'CMQX oonpocos >jpe:mhPt&IHiO }'JlaGJi:O cb-
1J'eTaercn c ~nopao Mll:ctepcKHM no ffCHOCl'll "}lOC'J)'flHOCTH 
R3JlO}KC.HHeJ.! )rarepwar1a . .tLu pyc;:;Koro rrcpcso.u.a airropo.M 6hl.! 
OCHOll81\:)JbffO nepepafxrratt _p83JteJJ,. KacatoUl,ult.Cll OTHOlliCJ:Ulii MCElzy KBa.HlQBblMl'I 

CTiltRCU!KllMl1 n i11aHTODoi1 MeXaHHKOil 
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