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An accident occurred on critical assembly stand FKBN-2M at lo:50 AM on 17 June 1997. 
In this paper, we do not presume to discuss the subjective causes of the accident, the nature of 

violations made in organizing the work (and such violations did occur) or the actions of those directly 
involved in the incident. Our task will be to reproduce events from the technical standpoint, to explain the 
nature of the experiment carried out on the facility, and also to clarify certain technical problems that were 
solved in the course of cleaning up the aftermath of the accident. 

Critical assembly stand FKBN-2M is designed for studying structures that contain Iissile materials in a 
configuration and quantity sufficient for realization of a nuclear fission chain reaction. Such experiments 
are necessary for checking the correctness of calculations of power and research reactors, fast reactors 
(including pulsed reactors) and nuclear weapon components. 

In general, an experiment on such a facility is carried out as follows. First, a clearly subcritical section 
of the structure to be studied is assembled on the lower movable part of the stand, the lower platform being 
moved to the extreme upper position. The subcriticality of this section is assured by careful preliminary 
computations (with a considerable safety factor) and by the experience of previous work. Special measures 
are also taken to protect against possible errors in assembling this part of the structure. These measures 
include the presence of an inspector during assembly, and also continual observation of the neutron flux 
from the source put into the center of the assembly. Long before criticality is attained, the assembly begins 
to “feel” it coming on; it acquires the property of intensifying the neutron flux from the internal source. 
This flux is continually measured and displayed at the work site, and, in addition, it is relayed through a 
speaker system as a series of loud clicks (see diagram). 

Diagram of stand: I-stationary part of stand with upper fragment of 
assembly; 2-fissile material; 3-reflector; A-movable part of stand 

The assembly procedure itself is a sequence of putting hemispherical layers of different materials one 
into another, like Russian dolls. To have the capability of simulating a variety of configurations, the 
experimenter is provided with a set of hemispheres of different materials (uranium, steel, copper, and so 
on) in standardized sizes. 



Following assembly of the lower part of the structure, it is put into the extreme lower position, and the 
rest of the system that is required for bringing it to the critical state is assembled on the upper stationary 
part of the stand. After this, the experimenter leaves the room, and further manipulation with the assembly 
(bringing the upper and lower parts together, diagnostic measurements, and so on) is done remotely from a 
console that is separated from the room by several meters of concrete shielding. 

After the assembly has been put into the critical state, it is essentially a very low-power fast reactor. 
Such a system has the property of self-regulation: if reactor power increases, this results in heating of the 
material, thermal expansion, and consequently a reduction of criticality, i.e. a drop in power. Thus, if the 
criticality of the assembly is sharply increased, there is a burst of neutron radiation, then it drops sharply to 
below the initial level, and after that again begins to rise and after a few oscillations settles down to a 
constant emission power. When designing buildings for conducting operations of this kind, meters of 
shielding are provided against a worst-case scenario. Such a scenario is the abrupt movement of the 
assembly past criticality when rapid heating may result in melting of assembly materials. In such an event, 
meltdown of the core automatically interrupts the chain reaction, but the inside of the room is 
contaminated. Attainment of the melting point is accompanied by intense neutron radiation, and it is for 
shielding from this radiation that the walls of the room are designed in accordance with stringent standards 
of radiation protection. 

Just what did happen on stand FKBN-2N on 17 June 1997? The experimenter was doing a control 
assembly of a previously thoroughly studied system incorporating high-enriched uranium and a copper 
reflector. Being an experienced operator who had previously done several hundred critical experiments, he 
was quite sure that in this case he was working with a well-known system and was not anticipating any 
surprises. After starting the experiment, at a certain stage he apparently began to have doubts, and he 
disassembled part of the structure and began assembly once more without putting a control (“seed”) source 
of neutrons inside. The shielding system in this case did not lose operability, as the source was near the 
assembly; however, sensitivity dropped appreciably. It should also be noted that, among previously studied 
systems, there are several similar critical assemblies that are equivalent in their final state, but their 
criticality is reached by different means; hypothetically speaking, one assembly contains “a lot of uranium 
and not much copper,” while another contains “a little uranium and a lot of copper.” We remind you that 
all hemispheres used in the experiments have standardized dimensions, i.e. the descriptions of assemblies 
use the same numerical values of the radii of their component parts. In a system with a large amount of 
copper, less uranium should accordingly have been put into the assembly; however, the one that was finally 
assembled turned out to be a structure in which there was “a lot of uranium and a lot of copper.” 

At the instant when the experimenter was putting in the copper hemisphere, the system was already 
near critical. If there had been a “seed” source inside the assembly, then undoubtedly, information about 
the nearness of the system to the critical state would have shown up in time, but the source was on the 
outside. At this instant, the hemisphere slipped out of his rubber-gloved hands and fell onto the uranium 
sphere previously assembled on the lower part of the stand in the copper reflector half. At this point, the 
lower part of the assembly, overloaded with uranium, went prompt critical. This was accompanied by a 
bright Ilash and a heat wave and triggered operation of the emergency drop of the lower part of the 
assembly (this measure is provided for use during the remote operation of the assembly platform from the 
console room). When he was aware that a nuclear accident had occurred, the experimenter quickly left the 
room and closed the shielded doors, thereby isolating the room from those adjacent to it. He notified his 
superiors about the incident and was immediately hospitalized. 

Specialists arriving at the scene were faced primarily with the task of determining the final state of the 
assembly and the likely side effects of the accident in addition to the initial intense neutron burst that had 
been the direct cause of overexposure of the experimenter. 

At approximately 1:00 PM, it had been firmly established first of all that there were no aerosolic or 
dust contaminants in the room, and secondly that the assembly was in a radiating state, i.e. in the critical 
mode. Standard operating procedure involves continual monitoring of the neutron flux in the room by a 
multiband system of neutron sensors. After the accident, readings were off the scale on all bands except 
the last. By using the channel that remained operable, it was possible, within certain limits, to monitor the 
relative change in neutron flux from the assembly. The absence of aerosolic contaminants was an 
indication that the core had not been destroyed in the accident, and stability of the neutron flux was 
evidence of attainment of an equilibrium (self-regulating) of the chain reaction in the system that had been 
formed on the stand. 



Visual inspection of the room was possible through a periscope, and in addition some photographs 
could be taken through the opening of the door of the room. The system that had been formed was a 
uranium sphere in a copper shell 8 mm thick put into a hemispherical copper reflector about 260 mm in 
outside diameter. The entire system was in the lower part of the stand, and it was not possible to change its 
configuration by the standard means of controlling the assembly. 

From the technical standpoint, the problem was to find some way of remotely removing part of the 
material of the assembly, or of changing its configuration to one that was less “dense.” The only thing 
available to the specialists for doing this was a traveling crane that was remotely controlled from the 
console room. Nor was attaching any tools to the hook of this crane a trivial task, as access of personnel to 
the room was ruled out due to heavy dose loads. In accordance with the physical particulars of critical 
systems, bringing any material near the wrecked assembly immediately increased its reactivity, i.e. it raised 
the neutron flux and total release of energy. Thus, proposed methods of emergency disassembly had to 
take into account that any mass brought near the system in the process of bringing it out of the critical state 
had to be minimized. 

The technical committee worked out and discussed several dozens of options for solving the problem. 
These options included various methods of remote action on the assembly (mechanical, chemical, the use 
of precision explosive technology, gas and plasma cutting, and so on). The most promising of these were 
chosen, and they were immediately developed under laboratory conditions and in the adjoining 
experimental room which had an analogous configuration. Specially fabricated mockups of the critical 
assembly were used in this work. In parallel with this, extensive work was being done in theoretical 
departments on calculations simulating the influence of various actions on the criticality of the system. 
Neutron and thermal characteristics were also predicted for the various solution scenarios. 

The first action taken to resolve the emergency situation was to evacuate from the room the containers 
of the remaining nuclear materials that had not been used in the assembly. This operation was done by a 
robot developed at N. E. Bauman Higher Technical Academy in Moscow and delivered to VNIIEF by a 
subdivision of the RF Ministry of Emergency Situations. After the room had been completely cleared of 
these materials, specialists proceeded to the main part of the work: to remotely change the configuration of 
the damaged assembly. 

Results were achieved by using the first method that was tried and that had been the most thoroughly 
worked out by the time the operation began. Using the same robot, a thin-walled tapered vacuum suction 
device was hung on a hose from the hook of the traveling crane. By moving the crane, the suction device 
was put onto the upper part of the copper hemisphere covering the uranium ball. The concomitant 
perturbation of reactivity roughly quadrupled the neutron flux and thermal power of the reaction. After 
turning on the vacuum pump and starting to lift, the assembly was split along one of the hemispheric 
contact surfaces, immediately stopping the chain reaction. After the neutron flux had dropped to the 
background level, the assembly was moved by the crane to a reserve metal support and left in that position 
for subsequent final disassembly. Thus, the operation of resolving the emergency situation on the FKBN- 
2M stand was completed at about 1:20 AM on 24 June 1997. 

Of course, our description has left out many technical details, in particular, the organization of a 
system of television surveillance of the room, details of the operation to remove the containers, the 
procedure of hanging tools on the crane hook, and so on. From the results of the work, detailed technical 
reports have been prepared with a description of all details of the operation; [such reports have] also been 
prepared on the alternative approaches to putting an end to the accident, which were experimentally worked 
out to a significant extent in the course of getting ready for the main operation. 



ABAPMSI HA CTEHAE KPMTMYECKMX CBOPOK B PG’SIIJ - BHMM3~ 

17 HH)IIP 1997 I-. a 10 4 50 MHII yqtn fm ncff&! KpftTWlt?CKWt C6OpOK @KITI!-2M njXXWItc’tn ila?ptw. 

B f iaL~OWU&Cii CTaTbe MM tie njY2AnOnWiCM 06C)‘&%lTb &KTtlfttibtC nptl’lMflbf an?ptlti, XAp,lKTep AOrry- 

U~etitlhlX tit-ipyUlCfttlf”l flpt4 Op,iIflWtUflt1 p&l (a TZtKfle HapyUfCltftSf f1.MC.W MCCTO), 3 KlKXC RCfiCrBHtI JNIU, 

ftenOC~A~DCJlllo npft~aCTtlbl.u K tIfiUtlACtiTy. I~i,ltlCic L,i,Ai,Vcfi RWtRCTCl ttOClljIfOtl~llc~Cf,ttc Co6t.,Tttil C  TeXfiW,t2CKOfi 

TO’IKH 3pctwln, 06bnctretlrte xapa~~cpa 3KCtlCpflMCflTil, rtponoAHBlIlcrcGt tin ycTalloCKe. n TfiKxC pa3bwttet,tie 

fic~0TOpbt~ rexllw,ccKftx npo6nct4, pcuwttuftxcn tt xOAc ntrKetqaUtitt nocnc,acTotric nonptrti. 

CTellA KptiTti’leCKtlX C6OpOK Q~KIS-?-2X1 npeAtl~3t,a~lcft Jna fiCUtCAOi3tttlf lR KOIICTpyKUtlt”t, COACp2(aU(w Ae- 

JlRIf1tlCCR MZITQW2Jlhl, Lt KOttC$tlt-y~~Utifl ti KOJItI’ICCTW, ,~OCT~TO’ltlOXjLnSl OCyIUCCTtW2I,tttt ll~fltlOil ~~KUfif l~E=JtWlt~ 

R;ICjI. T~KHC 3KCIICptWeHTbl I lCO6XOAflMt.t ,!qZln npOncpKf4 np~tttt.lbflOCTtl pSZ4CTOD 3flSpICTtI’ICCKfLK W tlCL’tCAO&l- 

TtVtbCKtIX ttACptcl4.u pcfiKTOp00. 6ldC~ph11 pcn~T0poi, (R TOM rtffcne fwnynhcHf.,x), 3nChiettTon wncptiom Opyxwti. 

B 06~~34 Dt!Ae 3KC,lCptWietiTbI Ha TnKOil yCTt,l iOUKe OCyU[~CTBJtPlOJC5t CJlCA)‘tOt~ftM 06pn3OM. CfIaWJta 118 

HH)KHCfi nOAttf iSWlOt”t ‘IBCTH CTellAiI CO6tlpaCTCtt 3L,?oCAOMO tlOAKpttTtVltlW4 WCTb tGJlC~CMOt”I KOHCTpyKUW, nptl 

3~0~ fwfuttw nnnT@Ophta nepchfe~elfa B ~pnfifrec nepXfrce nonoxertnc. lIoAKpt,nfwfocrb not7 wwrw 06ccneuw 

BileTCR tlpCAt%;lptiTcJ,bflbtMfi Tll~ilTC.lhflbIMH piWlCTaMt4 (CO 3llaWlTW,bflb,M 3WlaCOM) tt OllblTOM ll j+bl~,UKX pa6OT. 

&W4flWttOTCtt TitKmC CtlCUWtJ,bflbtC MCpbl 3atUtiThf OT DO3MO)l(l lbtX OWl6OK flptl &pKC 3TOi( ‘ttlCTt4 KOHCTpyKl(HH. 

3TW Mephi Bfuio’IafOT npflcyTcrotle KOtiTpOItCpil lipfl dOpK:e, a TaKme noCTOHIfHoe tln6~ifoAct,tte 3a HI~?T~~HH~,M 

nOTOKOM OT tlCTO’IflMKa, nOMCll~CHtl0m 0 UCflTp CbOpKti. 3aAOJlm A0 AOCTti~CiIHR KptITtl’ICCKOI’O COCTORIIHR C6OpKa 

Iltl’lflllilCT *‘iyUCTfiO&lT~ njIfl6Jttt~Ctlft~ K WMy, lIpttO6pCTan CS&CTttO yCtlJ,ClltlSt llCt”t1 jlOlll lOm IlOTOKil OT LttiyT- 

petif,Cm ~ICTOWIIIK~.‘~TOT noToK nocroulftio ti3McpseTct,, oTo6pamneTcw tin pa6ow~ t4ccTc. ti K~~MC TOM, TpaHc- 

JtflpyeTCZ4 Wpc3 rpOMKOm5OpliTWtb B BflAe nOC,lC~OlGITCJWlOCTH t-pOMKtlX LUCJI’IKOI, (CM. pfICytIOK). 

Cma npoUcAypa c6op~ri npcA~~atuwe~ co6ofi noczteAocw~bt,oe two~etitte 0AtiH n Apymt”~ nonyc@epwiecfwx 

CJtOeB p;1NItl’IIII~tX MZlTeptWtOi,, K;IK Lt KyfLW-M~TpWtKe. &ttI TOIY) qTO6bl tlMCTb f303MO~IIOCTb MOAW,HjWf%IffH!4 

p~3liOO6pZl3llblX KOIICTpyKUtlfi, 0 pilCnOpWKCtttlt i 3KCtlCpCIMCtITaTOpa &Tb tln6Op nOJfyl&p tl3 pLWlH’if4b,X MaTt?- 

ptlaJIo0 (ypnfltl, CTilJlIi, MCllH tl Ap.) CT4flA~pTtl3OlliIflIlblX pa3MCpOB. 

nocne TO,‘O K~K H~I~~IIHR ~CTL KoftcTpyKUtifr c06po1ta, oft;1 0~~0Atf~Ct4 D Kpnilrrcc i,fJxuce nonomeftne, H 

fla Wj.JXfdi I lCflOAlIl l~HOil ‘IttCTtI CTCflAa CO6tlpWTC!4 OCT;1tlUJaIICII ‘IfiCTb CIlCTCNhl, l lCO6XoAfl~~li,5t AJWt AOWAClWlS 

-CC 20 Kjlt!T,i’lCCKOm COCTORIItIR. j-,OCrlC 3TOt-O 3KCnCpfiMCHTaTOp no- 

KfiAWT 3wt, H AZtJtbfiCilllltlC MtlltflnyIt~Utit1 CO C6OpKOii k6mxewte 
ecpxfteil ti fttt~iieii sac-ret?, A~I~III~CT~IW~CK~IC tt3wzpctttin fi Ap.) OCy- 

IUCCTWtRIOTCR Atvzraf,t~tlot,ft0 t13 nynbTot3oii. o~ac~wi~tiot? 0~ 33.78 sitto- 

m,MCTpOnOic 6motwoil 3flulHTOic. 

. ILloute Tom KBK c6oprta nptrr,cAerm [I K~)~ITJIv~CKW cOcroffi,ffe. 

Olin njEACTaRW,eT CC&l IlO CylUCCTOy 6WTj”dil PCilKTOjl O’tCtlb M;LlOti 

Y 
41 - 

CXCMLt CTClllL,: f - f iCtlOAOtl~ll i l~ ‘ItlCTh 

CTCfl;l;l C  BCpSt1tl.V ,$,p~~Wl,TO~~ CbOpKH; 

2 - ~C,ltlUltlf iCU MElTCjIWl.1; 3 - OTpLGG,- 

Tc,‘tb; 4 - nOAtJtl~tl~H WCTb CTettAB 

MOLUIIOCT~I. T.?Kw~ CHCTCW o6nnAac-r CUO~ICTUOM cnc1opcrynnUrrtt - 

CCJttl MO~llOCTb pe;lKTOpll nO,H~llU~CTC~, 3TO nj,tl,tOAlIT K lIarpetty Ma- 

TCptl:lJla, Cm TWJIOLtOMy paclUtlpciltltO tt KaK CJICACTIIHC K ysfef,bwe- 

tlttl0 KptlTtt’IIIOCTH, T.e. K clwwwttttto MOWIWTII. T~K~IM 06pawon, 

CC.111 pC3KO nOOf>tCtfTb KjJtlTtl’lHOCTh c6opKtt, tJ IlCil npOfl30icACT BCILWCK 

t,eirT~flHOm tWtyWfitltl, 3ilTeM OtiO pe3KO C%lACT A0 ypODttSt HtiXCe 

~ICXOAHO~, noToM CftO~a HEWITT pnc-rtl fi noule t,ccKonhKMx tme6a- 

Hflfi yCTZtJlOBMTCJt pfSWi,M nOCTO!4HJlOfi MOll lHOCTfi f l3JtyYCHHR. npW 

njIWKTt4pOB~lWti 3A~tItlfi QnW njlOfJeACtlti~ tlOAO6tlOti jXI,lZt p&IT flw- 

‘iU’CMaTptlBLIlOTC,I MephI 3aIWlTb. OT MDKCtlMMbllO ~c6.1;lmnp~~n~~oro 
cUeHapt1n at~ipfif?~~m pa3nfrTtia CO6bi~ttt”t. T~~tt~~~~ctiapttC~ IlfLW- 

exu pe3xoe nepeneaewe c6op~ti scpcs Kpt4rtt~fccKoc cocTostiHe. KOP- 

Ail 6htcrpbGt IlaqWJ MOXWT npttBCCTt1 K Wt~ll,~CllMtO eC M~TeptWfOB. 

nptt 3TOH paCtUIatUtetlt4c aKTflBtiOil 30flbl R,tTOM~Ttl’lCCKtl flpepbt0aeT 

.UeIlffyfO jZtKUfff0, HO DllyTpCllHCC l70.‘4’2ff~CJlfiL? 3Zl.W OKZt3blfGleTCB 3il- 

~pH3llCHllbl\t. ~OCWKCIII IC TCHtICp~T?‘pbl n.l~~:lc’lllt,1 COnpOLtOW.~CTCtt 

~OtlttllrlV IlCtil jIOHftb,Xt tt3.l)WttllC.~. tt llw11110 .~w 331WTbI OT ticm 

CTCtlhl 3a.w llpOCKTtlpylOTc~ rl0 2teCTK!i\l ItOpW\l j~a~lJl~lWOliHo~! 3a- 

UltlTbI. 
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f%%y,‘,bT5Tbh,,, “O,,y’,e,, C flOHoU,bK, flepflon, ~teollf,O6O55llllom MeTOl?5, tf5donee oTp3~T5lIllLW K \:O,,e,,,. 

~nwna oncpau~oc. C noMolub@ ~oro me pO6OT5 IIR KP~OK MOCTOOON Kp3ll3 6tuxt fIo!IDCu~ClI3 1~ lII:I411tr To,,KO 

c-retima KOIIWWKIIP aaryy~~taa f lpMCOCK5. nCpCMelueliW4 Kpllt3 l lI~~fCoCK5 6blna llWWT3 ltn 5CpX11ioto tt(;lh 

t.fcn~ioti nony+ephc, 35Kpbt55,OU,e~ yplIHOUb&-i UIap. Bomyueme PeaKTlfBWXH rlpw 3v.M r lP,f5CAO rlpi1&31,3~ 
R,,b,,o K WTblpeXK~TlioMy BO3p,,CTM,W, t”ZkTpOHHOn, f lOTOK5 H TCWlOLW-4 MoUllIo=T~t pefiKUW1. noCvJlc BK,,,O’Ie)(~, 

B~K~MHON HnCOCn H H5q5A5 nom&m cdopK8 ~~mm5Cb no OPrlog H3 nmyC@f)tlt leCKlw no5epXHmTea Ko)( 

T8KTa, VT0 HeMe&lellHo npmmo 1: OCTaHORKe uent4oCi PCRKUHH. nOC.IIe Toin K5K HctiTpOlllibr~ nOTOK C)1‘13&~C. 

i(o @o~ouoro, &pKa 6ma nepehfeu~erla c nOMOulbt0 xpa~a ~5 pe3epluly~ Merti lMWCKym nOamBKy H mnaner+ 

? q TGKOM nonomettm in nc.cneay!oouleti oKowimenbt(oti pm6Op~:~. TeM CaHNM OKMO 1% ti0w 24 Hto~a 1997 I 
onepnuna no m~awil; lu~w HCIUIWHOC~ CH~IWH tia mtue QIGH-2M 6ma 3aecpuletia. 

Ecvxme~c~o, B HmeM onwatlw onylueilbc wiotwe fexwwcKm noapditoml, B  wmto~m. opnwmun 

a4hz-rm.i~ fenet~n6,wo~ciuu 33 33nor4, nmm4 oncfmww no 3snKyauw~l KotrTcillfe~n. nwuenyp3 nomXXKH npr~ 

CnOC&ell~t~ ,I5 K~K)K 1, np. no ~3y~lbTZiT5.M pdOTl4 nOfllVTOWlClibl nOLIpO6llble TCXIIHWCKHC OT’leTbl C OrlHCalHHe~ 

5Cex ;rCTl,,,eil ,,dOThl, a T;IK~C~ilnbTepll3T)lUllhlX nOmOAo5 K ,l~KLM!l~U~l~l nmptlH, KOTOphle &ml 6 3HPWtWbHo! 

CTeneHW 3KCnCpIIMellTiL’,bHO OTpdOT5Ht.l 5 npOUeCCC nOIl l-OTOBKH OCllOOllo~l OnCpnUHH. 

. 

I-IYHMH B.T., Chl~IPHOB Ml-., 3bIKOB CJ 

(I’ORU - BHMM3Q, 

I 

I’IPABIUIA O@OPMMnEHMSI CTATEE;i 

COAepmaHHe CTaTeii AO~~HO 6hiTb M3nOxeHO C npeAenbHOfi RCHOCTbfO A KpaT- 
KOCThIO.CneAyeTA36eraTb IlOBTOpCHHSlA~HHMXTab;IHU M rpfi@lKOB,a T3KxeIlpeA- 
CT~B,~~HHRYHCJ~OB~~X~C~~J~~T~TOBB BMAe Tl36JlMLi ~frpa?(1)MKOBOAHOBpCMeHHO.OGbeM 
CTaTbM - 12 C. MLlLUMHOflHCHOTO TCKCT;1 (BKJHOYZIR PlfCYHKH C IlOAIUiCSlMN, T36JlHlJM 
w 6~6nworpa~wKl). 

~prlnOArOTOBKepyKOn~Ce~aBTOphl AOn~HM PyKOBOACTBOUaTbCRCneAy~~w- 
bin npaonnaww: 

1. ~eKcr~wwtnlocrpaq~itinpeACTnBn~roTcaBOKOHYaTenbHOOT~a~TaHHOMAn~ 
lleYL.iTHBMAeBAByX3K3eMIUlRpLlX (OJHHM3HRX -O6o6a3aT~bHOllepBbIii3K3eMIUI5lp). 
TeKCT AonxeH 6MTb OTneYaTaH Yepes ABE ua'repeana no 28-29 npo~ ~3 OAHOii 
CTOPOHC JIliCTa. . 

2. O~O~M.WIIOTC~T~KCT~I (@op~ynw,rpeYecK~e HnaTwicK~e,cTpoY~bien npo- 
rll{CHMe 6yltsh1, COK~~UI~HHC CJOC $1 T-A.) B COOTBCTCTBHil C 06UJHMli IIpaBWnaMH, 
I-IPMHRThlMH H HL?Y’IHO-TCXHM’ICCKIIX x)‘pHiaJlaX. 'TpyAHopa3nriYrlhlbre pyKon,lcHble 
6y~shi M 3H;lK;Ll AOnxHhI 6bITh IlORCHeHbl Ha flOn5-lX. 

3. dhl3HWCKMe BCJlM~IHHhl AOXKHbl 6brTb A;1Hbi B eaIfHl4UltX CM. 
4. TLl6~'lH~bl rIeYaT3lOTCII Ha OTAeJlbHblX JlZiCTaX M HyMepyZC-L'SJ ll0 Z!>;;'RZ?y, 

Ka~A~RTa6nR~~AOn~HaMMCTb3aMnOBOK;pMCyHK~lBbll lOnHEIH)TC~ Ha KOhfIlbFOTe~; 
CjlOTOI-jWjlHl4 AOJlmHbI 6blTb KOHTPlICTHhlMH. nOAl-lHCM K PHCj’HlGlM IlpHJlWliH3tCR Ha 
OTA&lbHOM nWZTe. B TeKCTe AOnmHbl6blTb CCbL'lKH Ha pHCyHKI1. 

"'I- 5. ~~MCOKllC~Onb30BaHHOii;IMTCp3TypM~pMBOAIITC~BKOH~ep;160TM.~IL~Xy~- 
H3JIhHMX CTaTeii J’K~3blBLVOTC~: @MMnIfli H MHM~WllJlM BCeX c7BTOPOB, CCJIN iiX He 
6o;lee YeThIPCX, ec7?i bonee, TO TpeX nepBMX, a 33TeM <CM Ap.,>, HLi3Br7Hlie CTaTbH, 
xypHa,7a, roA, HOMCPTOM;\ &I nbrnyma, CTP~HH~~~ (0~ - Ao), Arrs KHM~- $aMwraa 1:, 
~~MH~i4M~~~M~BTOpOBTaK~e,KaKA;rR~yPHcl~~OB,~O;IHoeH~3B~1HHe,MCCTOW3AaHIIR, 
M3A3Te,7bCTBO, rOA; AIIR CTaTeti B C6OpHHKrlX - (t)llhlIl.lMH M MHliJ.JHr?llbI aBTOpOB 
CTaThJf, HL73B;lHMe CTc?ThM, Hc?3BLlHHe c6op~m3, HOMCP YNTCI, BhIllJ’CKL7, M’ZCTO H3- 
A;1HEiR, M3AaT&-IhCTBO, I-OA, CTpaHMqbl (OT - AO). 

6. K CT~The;20,WW3 6blThnpri,lOmtHcl L1HHOT~UIfR (o6hehfoM l/3 hGlUII1HOIIHCHofi 
CTpfiHl~ld) C H3JOXCHHehI UeJlH H pC3yJlbT3TOB pZI6OTh1, 3 T,7K;f(e IlCpCBO;r H3 ,?Hr- 
JlMiiCKIiti R3bIK CjJr7MMJNiti aBTOpOB M Ha3B;lHSiH CTL7TbLi. 


