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KOHIIENqT{fl TIEPMAHEHTHOfr HAYqHOfr PEBONIOUIIU TT OCHOBAHU,q MATEMATI,IKII
(BO3BPAUIA_flCb K CIOPy MEXAy KpOy r.r AAyEEHOM)

Andpei Bnuecnaeoeuy Podun
Kaududam rpu:tocoQtcrux uayr, dotleum, cmapwui uay,tuoni compydaux

I,lacmumym @tuocotpttu Pocctt cro arade,uuu uayx
C aurm- ll e mep 6yp zc xuti zo cy d ap c mee u uoLti y ru rc e p c u u e m

B Aox,raAe upeAcraa,reu o6:op npo4o,rxaroqeiicx 4rrcKyccrlr o Bo3MoxHocr[ HayqHbrx peBo-
Jloqzf g NtareMarurrl. B:totr,t (ouTercre [peAJroxeHa optlftlnarlHas MoAerb llcropn.recKoto pa3Bll-
Tu, MareMar[KLI, Koropa, rlo3BoJIter coBMecrLITh nporpeccraurtfi HaKottureJlbHbii:i pocr MareMarr.r-
gecKoro 3HaHrq c Bo3MoxHocrbro pa,[uKa]'rbHbrx noHsrri:iusrx lrHuoaauuii Lr nepecMorpoB ocHoBa-
nnii. flpuueuenue :roii uoae,ru t< [cropuE MareMar[Krr rrpoAeMoHcrpxpoBaHo Ha rIpflMepe pa3nuq-
uux Sopuyrupoaox reopenu fIn$aropa.

Ktaqeeorc crola: Hay,lnaa peBonroq[r, nepMaHenTHarr peBonrcqur, MareMaruKa, TeopeMa
lluQaropa.

THE CONCEPT OF PERMANENT SCIENTIFIC REVOLUTION
AND THE FOUNDATIONS OF MATHEMATICS
(THE CROWE-DAUBEN DEBATE REVISITED)

Andrei V yac hes lavovich Rodi n
PhD in Phiktsophy, Assistant Professor Senior Researcher

lnstitute of Philosophy Russian Academy of Sciences
St. Petersburg Stote University

In my paper. I review the continuing discussion on the possibility of scientiflc reyolutions in
mathematics. In this context, I propose an original model of historical development of mathematics,
which allou,s for combining a progressive cumulative growth of mathematical knowledge with radical
conceptual innor ations and revisions of foundations. Application of this model to the history of math-
ematics is demonstrated on the example of the Pythagorean theorem in its dilferent formulations.

KeIu,idi: scientificrevolutions, permanent revolution, mathematics, Pythagorean theorem.

B 70-\ rotra\ flporu-rofo oera a $uroco$ur HayK[ Bo3HrrKJra ar-rcKycc[q Ha reMy o roM, npuMeHrrMa Jrt-r

npel,-loi{ieHHa, Torracorr Kyuolr reopar Ha)AHblx peBo,,lroufiii K MareMauixe []. I,Icropar MareMar[rur He no3Bo-

.tqer orBc'Trrrb Ha Bonpoc o]Ho3HaqHo. C oduoii cmopouot, B MaTeMaTuKe Ha rpoTflxeHlllr ee rcTopril,I TaK xe, Kal{

Il B ecrecrBeHH6r\ Ha) Na\- Heo.lHo(paTHo aeJIaJI[cb HoBLIe oT(pLITLI.{ II U:O6perennt. xotoplte ul,ae,tn rao6alruue
noc.te-tcTBltr -t-ta Ioc-]el]rcuero pa3B[TLI-rI MaTeMaTr,rKx r,r KapArrHa,lbHblu o6pa:oll NreHrJIu ee o6,rur. Bo unorrx
c-r\qar\ )Tri PaBLr.-ll].lu oHHbte u3NIeHeHLIf tlIIIIi napaJIJIeJIbHo c HaTIHbTMII peBonroqnalru o rpu3rre r 6rtru g nero-
ropo\r a\1Lr!-re r\ rracrbro. llxo:eQ lay6eu (Joseph D. Dauben) ouupaacr Ha 6onee paHHue orrenx[ (DoHreHeJrJrr,

Ha\o.trlr Bce Harr6\r'rflt\tbte npH3HaKx uayluoi peeomouru e u:o6pererur.r rcqfic,rreHrr 6ec(oue'rHo Majr6rx, KoTo-
poe c6r.p&ro ,f y n:rrreuransuyro po,rr e pasoarr.rr.r Qr:tlxfl Hosoro apeuenr [, p. ,19-82]. Tar<ulr o6pa:ou, flay6en
olBeqaeT Hl 30:rFoc o Bo3\loxHocrt peao,rrcqlrii B MaTeMaTrKe fioJroxllTenhHo. B liaqecrse apyrux o.IeB[aHbrx
np,t\r(f.,s \:j .,\,j'!,,rccrilr\ hoBauxi. (oTopbte MotyT IIpe reHneHt oBa I b Ha peBo.rHlllrronesrii crar;c. MoxHo yKa-
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': i I He vxo,lfi laLJIeI(o B llcropuro) Ha orxpllTlte Huro,taerr I leaHoe nuerr ,[o6aqeBc(rrM HeeBKJrrxIoBHx reoMerpuii
-r ]-tanle reopurJ MHoxecrB leoprou Kauropou.

C dpveoi cmopoutt ' B orJlllq,,e or I'Icropnx ecrecrBeHHEix Hay(. B ,cropxx MareMarur{[ Herr3Bec-rH6r cJIy--:,1 -lltcxealuSuxaqurl 3HaqITeJIEHhlx o6.r,eMoa panee lor,IyrleHHoro , ,prrrrrnOro ,ry,_rr",, aoo'6,q""TBOM Ma_-:'l lTllqecxoro 3HaH'L, IlpH ToM tITo ItcrpaBreHrle oTAe]'ihHblx outr6ox, a raKxe u3MeHeHIrq [cc]IeAoBirrerbcKlrx
:!!!)pllreToB rlpoxcxoA'T B MaTeMaTI'IKe IrocTo{HHo' Kax lr B ,lpyrxx uayxax. Hecruorpa Ha pall(aJrbHbre rroHr-r'llble HoBaIIr[, KOTOpLIe MHOI]OKparflo IlpollcxoauJrrr B ]lrarerlrarHKe B npoujroM rr, cKopee Bcero,6ylyr [ponc-

' -;rrb B 6y'qylleMj BCro n3Becrnyro [croprrro MareMaru(rr Nroxno y6e,qnie,rluo o.rn"ur" u,"prrrui noryr"nn,
'-forpeccaBHoro HaI(oIIJIeHIT{ ttosttx :uanuii. Hecuorpl ua caoii co,rr.r4usrii rcropauecxuff Bo3pacr, TeopeMa

'"laropa ocraercr 3JIeMeHToM coBpeMeHHoIo MaTeMaTrlecKoro 3HaHrrq. "Ha,rana" EBx,Iaga, a"aogr, 9h.l.aroTc,
'::: cotrepxarerhHbtii uaylurtii Texcr, xou u acuo,rl:yrcrquii ycrapeBrxue MareMarr.r.rect<tze rro6rrr,rr x coaepxa-
-:l;-! -lofrqecKlle lorpeuHocru. "Ha']ana" Eer,raga no,re:uo cpaBHlrTr] B troM orxotrreHHr c "@a:r1roii,, Apncro--: s cojlepxaHlle xoropoii e ocHoBHoM He peneBaHrno coBpeMeHHoii Ox3u.recKoi HayKe. C rorrKr.l 3peq1111 reop[lr'- :ji (BpeMeH[ Ha[r,rcaHrr{ "Crpyxrypu HayqHhrx peBoJ,rroqui:i,,), :ro o:navaer,.rro Bc, Il3BecrHa, HaM {c.r.op[lre-- :r r{ coBpeMeHHa, MareMara(a [p[Haarexrrr r oaaoii n roi xe uayrHoi fiapaaxfMe, Koropiur Hu6oraa He Me--;...icb. Ha 3Trrx ocHoBaur.rrx MaiiKr Kpoy (Michael J. Crow) yreepx4aerJ .rro (geBonrcqxk B MareMar[(e Hl,lt<o_
:= ae npoucxo,qarn [1, p. 15-20].

3naveule cnopa Mex.qy Kpoy a !6y6euou uueer:uaqeure He roJrr,t<o aJu acropn11 11 Snnoco$ua uareua-- rrji. Ho r'r 4,ra sa,rocoQnrz HayKz B rlenoM, nocr{oJrr,Ky 3Tor cnop no3BoruJr 60,ree r,ry60ro npou"urrrnpo"ur"
'- j]L)BCKOe [OHrrr're o HayqHofi peBoJ'uouu[ r{ [ocraBrlrs 3To rroHrrue [oa Bonpoc. Bo:ropaqa_rcs'r oroMy cnopy, f,' :'l 6bl npernoxrrb Bo3Moxuoe peurenue upo6rellbr c noMoulbro uorurrru o ([epMaHeHTHoii peBoJrroqn[) B: Ne KOTOpOo IrO3BOnrer coBMecrlrrb lpeacraBneHue o HenpepblBHoM rrpofpeccr,rBHoM pa3Br-rru[ HayKu, c oaHoii
-rrDoHhr, c Bo3MoxHocrbro paa[Kanr,Hr,lx noslrziistrx noraqui e Hay(e, c Apyroii croponrr. _[pe4,,raraeuoe a':-i\r -ro(naae IIoHrrlIe o nepMaHeETHOi:i UayUuO[ peeorrorl[a, orreBuaHo, rpe6yer rpuinvecr<oao n"p""rorpu::'-pr[r Kyua, oaHa(o, ocraBJrrm raKyrc KpllTl,(y anx,4pyrofo cnyqaf u orpaur.rq[Barcch 3aecb roJrhK(, KparKr.rM
r''i{caHleM Moefo noAxo,qa. , TaKxe otpaHfl.rych B AaHHoM AoruIaAe aHan[3oM lrcrop[I,I MareMarrxtl, ocraBnrrl
:ipLITblM BoIIpoc o roM, B KaKoii Mepe raHHblii rloaxoa rIptrMeHIrM an, aHant,r3a HCTopt,tqecKoro pa3Bflrn, HayK, B

_ i.:!r\f.

!'u roro'rro6sr o6rqcaurr ayrb nperJraraeMoro [orxoaa, , orron(Hycb or npr-rMepa reopeMu frasaropa.::.ilr cpannl{rl, xar:ra reopeua c0opMynxpoBaHa u aota3aHa B ,'Ha.rarax,, 
Ear<,rr.r2a, , 

^u" 
oru-nrro*"nu , ,,o-- rr cospeveHuov y'ie6uure t,relteurapuoii reoMerpxh. NroxHo ravelHrh HHTepecHbre pa3nt,11yq. ( oepeueHrsrii

...;5nux npe.q,raraer cne.{yrcuyrc Qopuyaapoery: u" np"roy"or"ro, Tpe}TonhHr,r*e cyMMa KBaaparoB (areroB
::3Ha KBaApary rlrlroreHy3br>. Peus ryr uger o AJ'IIrHaX CTOpOH, TO eCTr, O BeUreCTBeHHblX qrcnax, a (KBa,.par)

rraqa€T (co3BeaeH[re B KBaapaD), ro ecrb apnslreruvecKyro onepaufiro yMHoxeurrJr .utc,Ia Ha ce6.f,. B sopuyrn-: --:te Errnu4a pevb trIer o (Baaparax Ka( reoMerpuqecKu, Qurypax, Koropbre crporrc, Ha r{arerax q Ha rnfiore-- re laH,ofo rpeyronbHrz*a; o[epauflq cnoxe.r,q (Ba4paroB B,BHOM BUA. y EBrur,,Aa He onpeaelreHa, Ho ee ,,e_
'':!r'+iHo pe(oHcrpyl'IpoBarb: aBTop xMeer B Bnry, qro KBarparhr, [ocrpoeHH6re Ha (arerax, BMecre pc&Hococma|-
"'/']/ 

(BaApary, nocrpoerlHoMy IIa rruoreHy3e, To ecrb Mofyr 6uItr c,roxesst Ir3 oAHrIx u rex xe MEofovro,rrLHrr-.-,:. 3ru pa:,ruual o Sopny,rupoare reopeuu llu$aropa npruo4r, r 6o,ree r,ry6oxur.l purrurrr* u #;;;
iJlalen6ctBa. Koropbte, ocraB,,tflrc ceii,tac B cropoHe.

orox4ecranenae npercraBneHHoro pa:rr,'Ir,tu cnoco6auu coaepxaHu{ cyqecrBer{Ho fic[oflh3yercq B Ha(o-
'ilre'lhHoii MoaeJ'Ix pocra MareMarulrec(ofo 3HaHI,Ir: KaK Mr,r ror'rhro rrro no(a3aJ'I[, ooo ueo6xo4zuo aJ, yrBep-
'i 

leHll'I o roM, rlro reoMerpxqec(a, TeopeMa, xoropaa 6sua a:necrHa HaurrrM upel(au yNe 6oaee 2000 1re.r Ha3aA,:l\xe coAepxuTcfl B Hallrx coBpeMeHHhIx IUKonhHblx yte6urxax. MaTeMaru(r B Ta(xx cryqarx roBoprrr qTo
-lHo Ir ro xe MareMaruqecKoe coaepxaHle BSIpaxeHo Ha (pa3HLIX 

'3blr(ax), 
llMe, rptr 3ToM B BriAy He ecrecrBeH-:!la ,3bIKn. a q3ltxlt 6a3ost tx NrareMaTllriecKLlx noH{TLIii. Ta(oro poIla pa3Jtu\ttu MOxHo uocquTaT6 HecyuIeCTBeH_:!r\!!, rocKoJtht(y [epeBoA crapoii MareMarrKr{ ua coepeueuurrii uareuaraqecxu[ ,3r,1(, KaK npu"rro, ,rrr"r",

:POCr'rM lr orreB[aH6rM. Bnporeu, TaKa, orreHra HanprMyro ]aBflorr or r{pr.rrepr-r.f,, cofracHo KoropoMy nepeBoA
'reTily crap6IM I1 HOBbIM MareMar[qecKrlM f36tKOM Cqrraerc, aae(BarHhIM. YCUifiAaL UrLl OCna6nrr raroii xpure_r;iii. voxHo Ilony,rxrl ,rro6yro aanepeg 3aAaHHylo orleHr(y.

oaHaKo ecJrlr nocMorperb Ha pa3raqn, Mexry pa3{urrHbruH (N{areMaruqec(uMrr ,3br6aMr)) c 6oaee,rupo-
::!rii xcropfiqec(oii n reopettvecro roqeK 3peHur, ,o arin", oqeBalHo, r]To npocrora B aaHHoM cryqae ronrKo
i.t;'l.'-yularc.f,. Ec,ru roaoprlrr 6o,ree crporo, ro peqb IoJ,rxHa ll.trlr o pa3_qHqHbtx (uounraiiHrrx, ,oarraanr^, un"r_
'-rrarltqecKux) ocHo1clHuttx MareMarlrruI, c rloMotubro roropux Qoprrv-rrrpyerc, To un[ IrHoe MareMarrqeuKoe co-
lepxaHl-re Coepeuenuar 3JIeMeHTapHafl Qoplry,rapoara ,eopevi, fIri6a.opa xc[on63yer agaJ'r]rruqecKxx lloaxoa,
3nepBr,re [peaJroxeuHsrii s qgHor.r Br.r.{e B MareMarli(e !exaprorr: lror no.fxo,q 6ur g,u caoero BpeMeHr,r peBoJ,rro_:tttoauoi uooaqueii, (oroptur caM6rM @yu4aueHra,ruusrrr o5pa:orr noo.,,,a-ra Ha Bce rrocneryprqee pa3Brr11e Mare-\lartil('u l{, B qacrHocra, no3Bo]'lllr'la yxe e 19-ll BeKe olioHqare,tbHo Sariphlrs (c noMotr1blo aare6pall.recroro goxa-
larethcTBa Heao3"vo)tc ocmu ux pelxeHll, B xcxo,IHoil Oop\r\,tlrpoBI(e) Bce Ta( Ha3brBae\{bte u"arr*r" reoMeTpH_'rcfitae npo6'relru apeBHocrll)): KBarparypy (pyra. Tprcerrlrro \ rra l ).rBoeurre xy6a c rouorqrro roabKo r*rpKy-
'tq u aaHeiix[. C:roii 6onee [xpoxoii ro.rK 3peHIu pa].irere l.,.lul reo\rerpnqec(rM ,3r,l*oM Esx,rr1ga a a:u-iio\l aHiullrrlqec(oii reoMerpflx AeKapra HyxHo c.Ilrrarb Qr n-rlrreuranuurrrr. a ucropx,iec(rjii nepexor or orHoro( -]PYI-OMY - B IIOJ'IHOM CMbIC,'IC C]'IOBA PCBOJITOUIIOHHT,I\I,
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IIrar. nprrrrep rcoperru IIa$aropa B pa3r'raqHbrx r[oplry,rr.rpoexax :fe]torcrpnpyer HaM c,renyroulaii ,'rro6o-

r.blHDllt +-.F.,\r.f, Ir\rq ncBo.lloutioHHafl HoBaurq B \4arevatHKe ttaK rrroopetelr're c llBoJ'll'lLlecKoii a,rre6pst lt

aH&tlrrrrJecNLrii reo\rerprrr He ror'rbro o6ecfle.r[Baer npopbrB B HayKe, peua, Ba;+.Hbre crapute npo6reuu u orrpr,r-

Ba, HoBhle [epcneNT6Bb] IlccxeloBaHlril Ha uecroJrbxo BeKoB Blepea, Ho r coxpaHrer e noaoii Qoptle crapoe 3Ha-

HIt< rtcopc\t\ [l'rd.r up: d Hatue\l npli\4epe]. o6ecfle.ruBc, raKlrM o6pa]o\r npotpeccttanutii HaKonl4renhHblii poct

\tare\talrqecKoro :rraurr.a. Pa-lxra,rsuocru loulraiiuoii HoBau tl B .qatlrtoNr cnyllae olia3hlBaercq rloJlHocrblo coB-

Nrec l\toit c HerrpephtBHbr\r lpofpeccoM Il HaKorlurerbHblM pocroM 3HaHI'Ir. Orrplteax unu co3AaBa, HoBoe B Ma-

TerlarrrKe. \rbr He la5brBaelr (a ronlKo fiepeoopMyn[pyeM) crapoe.

B cl),lae (reopeTrlr(o-\lHoxecrBeHHOii peeorxltltttl,, h Apyr!lx pa,qu!(albnltx tooaUuii B o6,'IacT[ OCEOBa-

Huii Nrare\rarrrril. rioropble \roryr [pereHloBarb Ha craryc Hay.{Ho peBonrouxr. ,feno o6crotlr nogo6uult o6pa-

:tO:tt. Teplgrn (peBOlrOUur) !1He npeACTaBIIrIeTC, OCO6eHHO IIOAXO,UIxluNl AJ], OttUCaHIl, ,qaHHOrO (DeHOMeHa, nO-

c(onbKy oH B.taHHo\t c-r)qae Bblpaxae'r He rolbro paAUKan6H6rii xapa(Tep HoBatlttrr, Ho I'I MoMellr nocnpotcleie'
74l, craporo 3naHlrr s rroeoir r[opne. Ilocrolrry peBoJIIounE, o Koropur\ ceiiqac Iuer peur, eoo6ule roBopq, He

cBrraHbt c -lxctiBitl O!tN.tu eti norepeii claporo tHaHufl: raKllepeBontouhttHeoSrtale,lbHocBrraHblcKaKh\tll-
To pa3p6rBaNru B rtpot1ecce acloptrqect<oro pa3Br'rrx, Hayl<r,t. Xou u pea,rsuoii xcropuu paalraJlbxhle [3MeHeHIi,

ocuosaHlii NrareNrartrKrr qacro NroxHo accoqlrrlpoBarb c oIIpeAer'IeHHbIMu Ilcrop qecK[M[, flepuo.qaMx (epoae ne-

pxoAa ((prr3r.rca ocHoBaHrrr-r, e Haqa,'re 20-ro nera), ueuee 3Haq[TeJI[,Hble [3NIeHeHltr noAo6uoro xapal{Tepa Mofyr

IlpoxcxoAurh I,1 AeiicrBx re,rlbHo npoxcxo.qrr B Ircroptrlt MareMaruI{u rocro{HHo. 3to, a lactuoctu, Kacaercrl rpa(-
Trxfl EocrorHHoii Mo,{epHx3aulH trtr(olrbHbtx Ir yHuBepcltrgrcKllx MareNlarrlrrecKux yve6nuror, flptr l{oropoii cra-
poe coaepxaHne fiepec(a3brBaerc, ua uogrrii,raa. B:roii caq:r onrcaHHoe 86rLrre ronrr e o Hay'lHoii peBollloqarr

B \rare\4arrKe I npelnarato Ha't6rBrl,b 4/prkld( Hrzrroii peao,rtouaei:i.

Moge,rr pa3erlrua Hayxx, ocHoBaHHa, Ha [oHrITIt{ nepMaHeHTHoii peBon}ourll{. Naxerc, MHe npuBIIeKa_

TeJlbltoii TeM, r{To ra(a, Nlo.qeJTb coBMeulaer Bo3MoxHocrb HeIIpep6rBHofo nporpecc[BHofo pocra HayqHofo jHaHx{

c Bo3NroxHocrbro paarrrarbHoro lepecMorpa ocHoBaHtrii 4aauoii uayvuoii gllcull[nrrHll. EcJit 3Ta MoAe,Tb Bu,qep-

xr,rr 6o,ree crcreMaruqecKyI{) ?Mnxpxqec(yro [poBepKy Ha Marepnare ucroplr[ MareMaruKll, a ral(xe oKaxerc,

np1rMeHxMoii An, MoAenxpoBaHllt pa3BrTlrr.qpyl[x HafIHbIx nucqxnrxH, oHa MOxeT uaiirn o 6ylyu]elt aurepec-

Hble IlpUveHeHl'1 B Cl4Creva\ KOIIIfll,rOlepHO|O IIpeIC I a B,'leH Il! tHaH ii

,4umepamypo
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3AELITbIE PEBO,TK)III4 I{ B @I{"rIOCO@[I{ HAYK14:
tIPATMATI43M I,I [ICTOPIIqECKAfl 3fl I,ICTEMOJ'IOf Uq

Tamtnrut,[mumPueena Coxo]oeq
Kcududam rpu.tocorpcxux ua1tx,'rr-tadtttttti uayuut tti co mpydutrx

Iluc murnym clurutcotltttr P occtricxoti at<ade.utru uayx

B Aorr,raae aHanu3xpylorcq aBa npnMepa (3a6bITbIx)) peeo,rrcurii o QulocoSrl,t HayKu' I{oro-

pble He Bournu e cranaaprHufi I{aHoH allcurnnuHtl, ocTaBarcb B MapfuHanbHoM noloxeuuu. flep_

ourii lpaMep KoHuenulrll flparMarrrr]ec(oro u r]ynrqaoualluoro a priori, ltpel,roxeuulre K"'rapen-

cou I{peunrolr ,rhroncou rr ApTypoM IlaIIoM. PeeorlouroHHocTb ucrorr63oBaHrr{ npafMaT[qecKLIx

MeTOAOB An' peueHru Kjracc[qecxux npo6"'reu reoprl IIo3HaHIL B aaHHoNl Cnyqae ocraracb npaK_

rxlrecl(rr He 3ar,reqeHHoii. Bropoii upuuep 6punUy,l"*- l.IcTopxqecKaq ?IlllcTeNlo,Iolufl (o uacrno-

cr[, BepcH, Facroua Eaur,rrpa), notrqepttl'tBalou(a, ucroplr'IHocrb HaytlHofo pa3Blrrrlf, Ho He nony-
rrlrBl]Iafl CTOJI6 txupO!(OfO pacnpocTpa HeH H q, KaK aHaJ.tOr[qHarl TeOpH, TOi\laCa Kyaa. OCnOAnal qe,rr

/lO(na,qa - BblrB T6 nptMllHbI (HertonyJIrpHOCTlI>) I,l MaprIHtLrlbHOI_O nOlO]'NeHIl' .laHHbl\ KOHUeIIUl.fi

a $laoco$rrrr Hay(u llo cpaBHeHr,[o c 6olee ycrelrHbrMlr su,roco@crulrrr tioHr]er(lrrrlrl Eay.rHofo

3HaHIr{. npoJoJlxarcUlXMrr coxpaHrlTb cBoe BIII'irHI',Ie CefoaHrl

Ktm,leeote ctoco: $nrloco|:,l,' HayK[, lrcropu-{ $u,roco$tu HayN]I. K.[1. "rlutolrc. A. flal, f.
6arurrp. T. Kyu.
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