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::mepreTI1qecKOM llHCTllTYTe, r. O6Hl!HCK. 

Hay'liHhlH PYK0B0,IIIITeJib - KaH,IIII/l;aT TexH11qe1c,KIIX HayK 
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Pl3lllAfl lq\FAKTEU\fl~KA PAEOTl1 

AUYQHLHQCTl! pal1o!fl:l, l\ coJie\lloBaam1 · ~exanHaµo11 1rna11Molte1tcunrn 
llQ~fpOH01'' o'· 8Q8J)l'HIUlll J) ,I".'"20 UaD c 11o!Jieo!rDO•I llllJIRO!rllff 01,IHOti 1!8 

S!att~B~lintx 881,taiJ, ~anpS:\l1I8HBOit 88. nonYlJeirne CIOJI88 toqaux ltOJI11118C!l!

B6HBHX ttaaui.ix-; ~pe<SYE)ll\UOR » MepQOlt ~aepre!fflHe. lla~euue cDoilc!.:11 
a~OUl!Ol'O fj'1,tpaoilaaaao O KOOJIOJttl:aaauel.l 1,18!8.JILllOll C!l!PYHiYPIJ ypoll
Qett ~08C5~8il!MI~ q5:o f pe(!ya!I! 11enpep~Btt0l;'O COBOp!J!eOO!l!BOBamUI 8RC
rtepiWeH~e,JJr.aax ll8!1!Q;zt0l3 1l !£8:XHUtJ8CifflX HallepHOJil,Bltt cpe)\C!l!B • Coa-
1,1a~11e £laJapi4!1!8Jit,QOfl ~llllap;i~ypu, pe5apne~u:aa~ll\Olt paC!l!Ylllll0 fiO!l!po6-
lioO~U ~iuiittieoljoro _flHOijepn1ieH!fl;l.; ti ;ztam,11eltmea ea cp:aepmaac!r:s0Da
~i;9 . ll& ooiloile BOll~ iexliu~flCRl'CC peme~u!t C RCIJ0JU,80:Ba!meu COBpe
tuHl13oft ene~Olill:IIOJ ~aau, miJine!rOfl ll6Cl>Ua anyaJI~HOit aa;11a'lett, 

tioOIL'OffllH8 nonpooq~ l{' J!8C!l:Ollll18UY. Dpetiemt J(BU y nae B C!fpaHe, 
,au ii· Ila lJ1deiitoil. nbnnuilqo~ _ \10,q,moe U01IRtJOO!l!BO. pal1o5i I llOOllHll\OH!lWC 

l.!6~P)uu1 {ltlO!poeaµn to~pOl!C!rll Hlluepe1nm llPOW8HBUX 1rn1epll81lOD u 
t,iY,'tliie1ut~ \IX J1aPnl«etpo!], Upll~eaeiii,e arn ue?o;zioB l3 -ocJ11acin1 n;11ep
uoro npii6opoo!rp08}111H noallb1IlUlO llOJIYtIUfJ, poayJliTB!l!ll~ HO'fOplie, D . 

. ciouuµc· t1epiax~ ono;11aiec1i'. u · ¢.li'1,tyl01l{eui~ - . ·. , --
· 1.toatnrny1:11 rami~ allatieimn ot;zteJioHID; napaue!rpoll nauepmrent.

nq~ ~t#tapatJPlit ~o;opue liOHJIOI'O. onepOAtflll!f norpe(faOC!fll CIJ8l(f pouet-,
PMU_ itettrpou9:a. Tak,· ;:toor11raym .m11p1tnu Hall!lllOB '.13 e;zt,lUHitN rumoce-
11y11~, •. O~tll1~JII,ll0!)!ft,. I0~6,;: 10·\ :mulehnoo,~ 0 ,I-0 ,2%~. OUCTpO;ztetlcr
J!-8 : IO ·· .. !06 CO<SH!rHit/Cok. . 

. 'lJa. (Se,ati @!,ll3~1feOi:r.tX i6tallullOK 00'3;liall!1 JIOlttpcHllllO cneKTpclleT
Vl't uq,o~e'.· o<Sc~:,.nmiu,~c, ~JI~~tepo;rnuu odcpy~o:eau1te11 ,· nooTpoeaam.1, 
n~: Ha~ec~aUld' 14ero,tjw a· pecn1aY1.1Iiliiu, !l!po6yeiiue aai.lepate.1u,11ue. xapau..:, 
iapt1c!a1t11 ;:, . . . . . . . ~· ... 

.. ' :: ' lipq~e~~llb! U,IIOI'O~l\CJie"ttUE! wuauqecKUe ~Kcno~.uea,~. l(O!l!Oplle 
iio~:ep~Jlll_ o~pa,ienu~i. 'p!:!J4'0~'?8lli,~Iie · }:\OC,.fllUIC!ll!l · u. ll8)10C!l!O~Im Meto-

•· t!i:a qoctpci:fillla uawepHeJit.llLIX opel{ctli, 11anpa:a11em10 rue paa111mia. 
~~Mn~;yi) poJtr, oiir~np; rtomiJieH.ie ii :eae1:tpea:1e 1u,Jt;ztyaapo,nnor9 0Taa-
1ta.p5:a' CAJlA~ t Ollp8]t8i1Hllm8rO J.l~C~() ff81!6P~T8Jlt.llHX Cp8}:tC'?:B B SitXHTOK-
!Jpe· pltC!r6~' c<Sopa a ii<SpaCIOTRif-MH!IWC. :, . ·. · •.. · _ 
··_·,. ' ' O;itilllfO~ :~13CIIO!PH Ila llB81l!Hl)lO· sallepm8H!l00!rI, npo61lOM, Cllfi8SH!IUX 
C ·Me!rri~liii' noc~ p9aiulli ll c!rpyui:ypli COBpe1,1eUH1lX m:iuepaT61l!>HliX 

.CP8AC!rll~ OYl1!80'?lly8!.14l!Oro llHJ.1'p8111lMX npo6J18M1 1torop1:Zeo6yc11olllle-
i1u 0118)1yllDUUi'H · OOQC:SBWO} .. n_pallUBaini ~ · · 

----~~ 
i:';_ ., ' '<wY• 1· 

:~1/,.s;:~~ l:tC11eiUC!7'."'.lL/f} 

S~,,GJ1!ft0Tf1HA ,..,_.,,, 



Go11peue111mii qiirnuqec,mn a1<cnepm.1enT npoBo;!i»~cfl c npmme11ettu
eu CloJII,l:loro 1mnw!GC!i':SA. o:noJ1Caoro u .itoporoc!!!0itll\81'0 ooopyi(0Da111rn, no
sTO1,1y npo61rem1 !WX!lU1!6CKOI'O oeiaoneqemrn H 8fiOllO!uttteCK0:1 0qi<.Ji8KTl[B

ll0Ctl1 Ofiaai;U!alOTCSi HepaaplllHIO CllllS!l!JllUI.Ul JUIYI' C ;lipyrol.l. Bu6op Me~o
~01l nocTpOG!ll!R 1rnuepa:rem,Ho!i annapaTypu H, COOT:S8TCTB8H!IO, T6XH11-

l!tJClmx napat!eTI}Oll UBl.:t:ipl!!l!em,HHX cpe)'(CT.B 'AO1I:i!:6H 6wn, OTporo COI'.1Ifl,

co:oau C flOTpeOHOCTHi.Ili ROHKP8THO1'O 8lfcnepuuewra. 
PasliOOOp88li6 (f,l!8l1'WCHl!X :n<enepm.!OHTOB C TO'tlKII ape,rna Ue!l:0;11033 

llOC:J.'&llO::lii,l npt!llO,i.\UT l( TOUy 1 '!TO HaA,lUI.ti II/}l3H\f6Clmi1 8KOl16p¾J.leH'r 

crwHll;,1,wH u G TO'-!lm apemrn annapaTHoro · 06ecne1<ei11rn. Katt c.na;iiof
'.hllt:, COllp6Ll6llilUP. QlU.lll'!eCHl!Ii l'JKCnepau,rnT )(8R8KO He lJOe1•,z1,a uo:xeT 
cim:1 06opy,lloD.a1; v.auer:11~om,110Zt annapa:rypo.tt npouuumesno.ro npoi1sllo.it
c:r.Ba, ;!.l◊Z:B: aa11asaoro o6opy.zto:samrn oc'l:aeTca CioJ:tI>moit. 

lrn'.Com1:r1rnal.lI1fi g;v.aw-roc1m."\'. 11cc.i:eAo:oatt11ii, 1mK cpa]tCTllO noll:mue
HHff SlfOIJOf.llilif:JC!iOlr a,Jx)ei(Tlt:.lHOCTl'I I npl:1:BOi'J.lU' H nepeoqeirne H6TOAO:a 
nee ~poe,'lll! irntwpu~em,m,.ix :,cTpol!c!i!ll, noc1rnm,1cy I'R6irocu, ynpa1me
mrn llSl.ltlp!iTOl!I,Hhllm napa1mTpa1.m CT0.HOll,lTCll 0].\HIUJ Ha l3a:t}!ef!mmc ltpH

TepueB cparmcrnv.n usuop1ne;,rr,HJ1X cpe;tc!l.':B. 
CoupeJJeUilafl fl;ztepaaa M61iTI)OlrnKa ll 'laO!l.'ll ua1.1epliT.8JII>B!:.X 

cpe,llc'l:l1 ,m ttuc.To,rnie11 a!l.'ane c.onepUie1ic:wyeTcff l3. pauKa..'C aa11~c·T11wc 
IHlTOi'iOll sa C'-iOT CX6MO!l.'eX!lll\{0Clfr!X n •rexllOJIOl'lrl.ll6ClmX pecypoo», npB-
'1814 a:rn pecypcu l~aJieKo ·en:e He v.ottepna·Hu. · 

TaopeT:11wr;1me llCCJI°e,1toBa1uu1 nonpcco:a, Cllff38HHUX C TOllBOCTl,Jl 
hp6JJ6HH!:.X .tauepelnt.lt, BanpaJ:iJIOl!il I'T.8.ll!lLI.U 'oeipaaoli Ha 0Ilp8)t81l8Hi18 

npe,l\OJZI,HLIX /.rn!'CpOJIOI'J.f'iCCiiHX napaJJe~pO:B ltOIU<p8!BNX H8M8J)>iT8Jil>!iNX 

ycTpollc!l.':B 11 ua!l.'ol.lOll, a TaJ(lite ycno:im~. we peamraa~H. O~!laKO, ae-
. ctJoTpi! aa ~cir.motoureJ1i.ilyY.l 1tellflOC!l.'L peayju,rairoB ~aRlU Bccxe,xoJJaintil, · 

OllH ae 'A&'.IUT O.T:ae:1:a Ha ]Ula ·~aiuiei!rumc liOnpoca: JI RaltOJI O!rHOJa81UlH 
ll8XO)l;8!l.'C.fi BTll naptil48TPH C TOW, lrO!l.'opue !i'peeiymri)ft ll R~BKpe!BOJI 

qiusu11eci<ou a1rcnep1u1ea~o. 11 Boauoitaa .tli lcoppeRitHB paamttUiliX OD.;.. 
60.r cneHTpo1.1eTpuii:emwro tpaHTa, Hair aaepaaffll3a uHa1;11111aaltHll amx 
O!lrn6oR • I!ouldMO OTOI'O 1 pn,il :aonpocoll flY1'1UlHCR ll .itanaeflmf),M~ _' 60,1188 
)le'l!anaott npopaeiOTKO C ~8Jlbl) no,;cyniuia (IOJI88 ,o'iiaux lt YllOCiliHlc . 
aua:rr1~v.1JOCRHX :aupa1'emdl. . . i:. . 

fie.rrl> paClO'm ae.K:I.Kl't8CTC8 II COS;!(aHlUl nauep~TOJI~UOft antta~!f
pu ,21.;m cnenpoue1pmr aet!Tpoao:a c aHeprmum O,I-~0 Ma_ll 1:1a yciropa
'!•ri,;ri,ncu KoMnJI::rnce 1NM o i:reopet.tt1ec1m oCiocao:Baaswm nauepm:en1,nu
!l;~ :uq·,aI(TOJ..ll!CTi1Iial.Gt, Will ;!IOC~'l!;i8!UU1 ;,~on IiCmi"aeoeixo,iOUIO .p81ilil!t!,, 

c.1c;~'lJ~Ji8 33',1a\I~. 
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J, l9PP.~~ttTH)Q;f' mis11tq1w,~~f> ~¥\Hrn~q paaJinqeux omHCiOK 1m1epH
fQ?JJ~~l1~ JF!fAA ~9 f91~9Ct'lt. ~H~p11n .~cq;e~ei~ n11pa1wrpoa wu~n
it~?~ n~~ltQDQP» Mil oo~naJ)p~aJ111~ f1e1,1epmrelJT,111tt xapatti:9P1WZlllf o 
@;i,e~ijPO!llfJ{U {f!)ff,RP~,lf!«.~lJa.iiit~Olf$!X ekortepnileafoil 11 ]lnri onpa~e11e-
ltl!ff: jQ~UOiltROOS:~ toppeffl(1ffl O&IH~Ott, . . 
· ·. :~• 1!eope;ii1'01;1ij ucoM,io:t1afi:, DQ!lPQC~ uo1n111eonei1aoli o"a1ncit 8\P
w91tiJil,tJQci,tn paeif~tUIUX UefoAo:s yn~S!H!im itnitapn~~.rii.aw: xapaRtapnc-

. · ~j~ rJn~u,pou~fPi~COKO!l ariitapll!Jl)U, 
.. 1;. V.bo1IeA1>!3ti~~ ll!)BUOitliOO!m yn;rxmomm H~lrnpm:em,uw: fjapaue'fpon · 
~!l~~eijllto;. Aitlli 11002po~l111ux no t!etci~ 'AllOUitaoro llDilei:nillUUlUI U O~!i-,.,o,a~eoiQJ.10 uonpona1111n. . . . 
, • ff~ Pa,apaQq'1'1:l!L. fi :BB0'4Prlfil Ji f)KOnep;iue!f5! uo1qineno ycrpoi!C'fll }.lJUJ 

llP~l!~fjHQi'O Olia1IHan, 'llnmlll.Wti!.ltt ynpoltofDa odttoro aaauattemm {yc~
VQRQl!:aa p(lpa~!l:~l! . CJltt'llO.:IOll. D ~iia11oroll6Il g;opuo rt Oidopa noJt8BH!I.lt 
Opt'!lir~U, Df8:.SOf.lftlll> A!Ul) . it 'orio~ttuli!i'J~po»attHUl:l yo!cpotfo~Ba • 

Haumvl nonusna l!Mom, 
'.·.···,:. ·'.· ◄ •• ' .. • • 

l; rout O~POX'QV'Q Ua!r8Mtlfij1'0Qi<Or~ oeloo11o~~lltlfJ aoalJOl!t!IOC!rett l.i 
up~q,~q 1{opp~1t~nt ti111taaliqrp r:.~ii~ l'.lm~'1KH non:,iitittu aa~:ruutteol(ne 1ni
l)(Ui~tt~n, , ~~~f'l113aiO!qU!) ~J~OJUlOO ii,. ,-.;1XQj1ijChJ padnpo;teJIOJlHff yotpC!ltC!?lla, 

. Q11f1~~qr,f Ji:i!CQtiani a~9n O!!m,\1ifi1J . 01a a1ta,m:d1qotuq1e llHpaue111•f1 
!lO:jllOiI/t!QW .nl}nY',li(w~. aniioparu u()pp1mqu11 H yonoJ,)u11 er9 peam1aattUn; 
~tiii~o~as ijf)jffliiJ!U ftP8l\~!l!aDaffJJ?Cll ~Qpu;rnu AJI~ HOMaiie1mn 011onpoD 
P9 9,ff~~:11£optio~o~ ii p~O'iO!i!~ Oli!lt611ll nuouper~~awht .nils Ol'paimtJeHHWC 
ripp1,1~q~~'ijqaqtepo11~ . : · . . . ' 

· ' g,:·.!bl~ oitpe~on:einm taaaeuu,.x uauepu!oJJf'111,IX xapa1ttepuct1m 
llP!i«~JlO~Q!lP~1e~lr~JIO tptum~ Q ;rtetou ttb~pedtlOOTep 1ro111rperaoro a1ro
"~P~M~#f4l-, rt~~qepi,I sa:a!torii!OQ~.t. '$01UI00~H 0itemqi !15H8ll60fU0"0 napa
uio:p~:p~qµpa1{81IOl!~l'f•.o~ Ollll1C10lt1 0Dllll$.HHUX O HOH8lJIUil! paapem8liliell 1 

fltlffl~ii~tum.tj,~~, 1tepta61pluaoo,r,;i H npoo~erru1u oo~wtuU; eru sru111011-

u~prii ~o~iPJJRJ}W OO~Jl_acoDa~& teiq~t1eomio xapa.urepUOfHtnt ll81d0p'.U~JII,

lll* yorpt)lton ono:irtpouefpa c nortuid11oowi.1.1H KQHilpetaoh> eJlonopa
~~iirp. ~ unpe~e~t:r. CQO!rllO!ll8flU8 annapuypaux 11 ttporpruwaltt OP8ACfl1 
uoppatnia~ Oll:H<1ci1t, ' . , .. . l ' . 

.. ,. ¼teyqeuaa H8ll80fll0l'O ~O!rO}tll 811811HQ8. ctafH0fH'l80l(llX npoqec
QOB »: OitHUtMn~ti1101J~ou 11e!l.'eatopo - no1mott. ciamc~Httoo1<01t uonenn -

: ;_ ll08110JIHJIO lJS8J3HTli • Oti. llpin.!8H8UH8 A,'lfl }t&Jq,a,eUmero PBfllOHHfl npo

Cfll8!.IH !.totJaoa,:it ;11pe1,1e1111ot1 itp1tBasita 11e,:eit!rnpye1,1oro 0061mm no lia
xo1t1101o1y HMnyJII>OY .;&8f8H!f0Pli~ a HllOllHO, ilp11Mell8HH8JI 2IHHet!HWC onopa-. . ... ·••.·.. .. ~- ' 
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l!lill H HoppeJIRLlU01iliott ifJYflKI.Ulll noJiyqHr:r.. ,11onon11u:renr,uae olle].{eHlt~ o 
no:ae,11,emm qenpa umec±11 Bwco;ztaoro curt,ana, a paaJiolKeri11eu ,$cnep
cnrn tmcna aneRTpoaoll, ooGpaHHhlX aa aHo;o;e ~SY H aallanuouy uoueury 

npe1,1e1rn, ortomur, llR.IIa;o,i 11 qJJIY!(cya1pm l.l8HTpa rnaecTu. paa111111awc 
c:raTUCTUttec,mx COC'l'allJ!fllOJ411X. 

4. Ilpe,I!JIOl1'8Ha l,teTO.i(l!Ka pac'-!e'l'a a~eK'l'lUlHOCTJf li81l80THUX Mero
llOB craTllCTutteoKoro yope,I!ttemrn mup~rn Hananon AUII, i<oTopall ooao~a
Ha ea npnuettemm Teopv.u ci.yqaP.HUX qiy11Krmtt n mrnettHux qiv.nnpoB H 
omrnamuo JJexaunauon ycpe;o;semrn; noRaaaao, uo a\JXf/eKT1111aooT.1 Kallt
J:toro Ha ;itByx paccu0Tpea111.;x .ueTollOB aa:imcwr OT cnocoaa nooTpoeauR 
Al.l,Il. . 

. s. ]foR Yll6Jll1'l8Hl!fl 6UCTpo11ettoTmrn npe.JmOlK6f!O npm1eaem10 UiH!0-

,!!8 ,W30l{IH!Ol'O jl8l'J8l!ll1B8!llHl H npeocipa.aoBaHUl(). llPOM8HHOl'O t1HT8Pll8Jla ll 
l{Hqiponoii Ko;i; H oueaem: ero BoaMoxrnocm; .imn perumaarmn npe1wy-

14aoTB Jtai;.ipo1mx J.!OTO,I!Oll npeo\'.ipaaoBamifi npOJ.lJIOlKeH 11 npoa11a11aa11po
:aaa 140'!0].\ CTaTUCTHlleCKOl'O 1<0;1~npo!la1mfl • 

IlpaR1wrocRan neP.Hocn. Ha ocaoBe np0Be;ie1rnoro aHo.JIMaa l3Npa-
60Tatt11 pel!OMOH'A8ltl!I! no npoeKTUpOBOHUJJ y:mo:a cneir,:poueTpl11!8ClCOit 
annapaTypu J.\Jifi onenpoueTpim ttetl:rponon -no npeJJeau nponera aa yc
Hopnrem.Hol.l KOlJilJIOKCO ¢·al. 

·Paapa<5oTaflU npa1m,:qecKHO CX6A!!l llpeMe!IHh!X A!.tTI O XapaHTOpUC!rlI-
1/8!.IH, OT:Be'l8lOU.'1Lll1 noTpCCill00'l'JUI nro:so~m.lux a1wnep.u.t0UTOll, CX61.'H , 

j0TpoiiCTB aaa.noroBon oopa60TZ~J Cl11'H8ROll. 6NCT!Jli~ ].\UOKpauaHaTopu, 
cxeuu collrrMemtlt. a raini:e cxemi yoipottcirll cneIUtaJII,aoro aaaaa1l:e-
HIHJ. . . 

Penmraagv.H peay.n;;rnToB pa6oo;u. Paapa6oraam,1e oxei.i!I paaJiitl°l;_ 
lilllt ya.iIOB :ape:.1e1rnm:: CHClCl'pOUCTpo:B COCTalll-t;rli1 OCHOllY IA3MepttT~Jl1,HOit 
annapa '.rypu one1<zpo11e:rpoB Hell:Tpono:a, coa,z,;aa!lwc na y0Kop11:i.'enax 
Kr-0 ,3 u BIT!-IrnJ, o6o;i:y:imnaeuw: ·{i:.rn1111ecmut 1taMep1n6Jlr,11u1.1 hen'l!pou 
<Hi~l, npmrnruu HaK AqY Tl1 :n npo1.1!:l1woan:,n aHcnnyaraJti,m. ,. 

AncoCiagvw pa60~~:1 u nyeimrnagirn. PeayJILTaTN pa<5oru ]:IOKJIS'A!!Ba
Jiucr, u 00cyzmam1e1, ua uay1un,rx ceu,rnapax B ~911 H 'APYl'HX opra1maa

Jt1H1x. · !lo Tel.lo .ll,,1Ccepiiai.u10m1ot! pa6o,:u ony<iJIHKOBullN II oraTe~, I7 
npenpUli'i'Oll, 8 ]tOima;n;otl ·ua llCOCOJJ3HLIX ti'. J.tO:at,1lyHapo,nllWC KOHqJOpOHIUt

nx, 7 01'1IOTOB ¢>EU; UpQ!.18 1'0l'Oi uaTept1ar.i.l w,coepTaLti-lOIIHOtt pa6u'l'U 
co,llop:.:aTCfl n Huv.re: 1161ioicrpom1ue uero,nu n.1tepaon qinawm". 

06'beM pa6on:, llncceptarurn '113Ji01'ella 11a !48 c:rpa1muax uaoHao
nuouoro re11cTa, ;a!JIJJi0cTp1ipye:roR 11a I4 cTpaan1.tax,p:1o_ymmi.m, cooro-
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n ua D:BeJteau11, '18Tupex rJia:a I aal!Jil:lqemrn, cnucua JntTeparypu ua 
II2 BSH1181l0ll8HHlt " 4 JtpUJIOitenuia Ha 9 C!!!palllll.lax. 

· ABrop aam»w,ae~ • 

I. Peuyin,raru reopern'lec1toro aaanuaa llJIHfiHIUi ol!l11601' cneHri;o
uerpaqec1roro Tpaura aa IDOPIJY llpeueaaux onenpo:s, noaBOJUiil!lll18 on

pe]i8)UlTf, ycnonua H onoooau uoppeiuum · peaynuaTon ID31&epe1111R WIH 
iimu11&l!8lilUUi llJlliHtmn OUIU60Ir. 

2 • PasyJII>T8TU TeopeTl{'ll801i01'0 aaaimaa llJillffllHH OUIU(JOK oneKTpO

l.!llTPU'l8CK01'0 TP8H1'8 118 TO'IHQCT!, 01{8HRH H8lii3llll0,TIIOI'O riapauerpa 
paonpe:ztoJie11HR, noallOJillID1ll1te owapuyJ111poIJaTr, :;;-pe6011a1111a H 1nrnepue11r,
auu xapa.!/Tep,1ot1urau O!r,118JII>HWC yaJIOll cnelCTPOl.l6Tpa ll C0OTll8TCTllliH 
0 noirpe6U00Tfiln! 8H0IT8p1t1Je!'):ra, a TaRlte onpe,11e1m:r1, COO!l'l!Olll8Bll8 an

napaTyp1rnx u nporpai.1MH11X opa,11cTB noppaR~H omH60H. 
3. C~pyRTypaue cxew ,nocTpoaaaff npeo6paaol!aTenen BpeMff-~q>

po:aoit·Iro'A HU OCHOll8 Ue'l'O'A0ll 0!'8'l'H0T¥1\180K01'0 HO'A11pOB8lillR II )tll0l11J

ll0l'O ll3B8llll!ll8W.Ul • 

· 4. Me,:o.zumy pactieTa a~6H!i.'lil3HOCTU YJJY'llli181UUI. ,I!Uqiqiapemum11r, -

HOH lll{HOi!HOOTH npeo6paso:aaH .1 llpeua-:~ug)po:aott Roi' ny:reu OTa!l'ilCTll
·qeoKoro yope;tiietnrn lllll'.IJllll xa11WI0D :i:, aa:BHcnuoora OT onooo<5a ycpe'A• 
Be!j~lll U Tllna HO]UlpJl:i.qero ll8XB.illl81i~. . 

5. · Ilparm1:11eom1e · oxo.1&N yaJioll oneKTpo!le;put1ao1rorr.i rpaK!i!a, 
noa:ilo11HBJ:111e 06eone11ur, 11po»e.11am1e :!lpo!laamci: Hauepemitt l3 H~aoce
Ky111itto» 'AH8ll830ll8 9 1.lll00Kll"H T'IXHU%Cli'HMH X8p8K!l'apucrHH8JJJ4. 

OOJi.El.Ja!lfi-tE PAEOTbl 

Bo ll:B87!eBl'H np1,1Be,l{8HO 06oc110Ball1te aH~81Il>llOCTU T8MU Jtl1Ccep-

. tat{ltll it' cwop1,1yiiapollaHU OCHOBHN6 38,1l8tllt i1ocJieAOll8lll'lll • 
. . • . rJtaiia I 1100lllUl!8Ha owu6irau :apeueHHUX ua1.1epem1U 11 me llJlliHlllU'.l 

sa fOtillOC!l':r, onpe]!6116Hllfl HOOJIG,ltYOIJUX napru.reTpOB~ PacouarpUB8))!l:Cfl 
cx~,itYllllll40 act01JH1Um Oll!R60K onewrpouaTpwi:eoiwro 'l'paHTa: 

-:- omii6Ra :so.11peua11Ho.li · npunfli:rne 'AO~aaTi1pye!.WX . co6u·mii .Ii l!lr.{v'A
nux CHI'HaJIOl3, onpa'AeJUIIOlltllX l'IJ&HH!.tU. HSl.16PBSUOro llP8:JBHfl01'0 maep-
• l3Ma; 11otoq11a1u~rol:t O!llll61m; c.nyizanaoil no xapaKrepy, ctJnTeexcn co
cpe.itoTOtI0Hau1,1· Tonr,Ro l3 · ;ieraxTope aaJiyqem1i!t I'M Y<m'f~Ba.!l)tca :ace 
c.11y11a.1tnNe onm61m cne1n!po.ueTputrnc1coro rpa1cra; 
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- uemrnenuoon npeo6paaolla1u1a J1peweunol& · 11u rep:eBJI-w1wpo»o1t 
KD'Ai HO'rO'lllUlf HOi! · om116K1i CllH8Ull86TOfl C qaon., llpeoOp880B8T8nH 1 

Haa:aeuuoll Tpaactp0pua,iopo!! ·:spe.ueoawc HnrepBaJIOB (T:IM) 11 oro6paitaa 
:a fl0ll8'A8lll1H ero llWC0;!iU0l:l xapaR!r8pHcirain1; . 

- Ot:ll16Ira )tl-lCHpe~USBltIDl np8'AC!raliJI8BB HOfOqHHHO.M, CBfJBBllHW .0 

l(O,llV.PYJO!l\lW 1.18XBlll481.!0ll npeo6paso:aa!r8,lllf; 8?8 omH6Ha i::onpHJ&8HB o. ue-· 
. . 

0;l\!I0SHBIJH0C!r!,B) Cllfl8U HenpepllllH0ro llX0;!tH0rO paonp8'A8JI811Ril 01.tyqatt-. 
HOU nepeueauon n_;iiHCHp8THOro pacnpe'A8J!8HHff·ll8P0ll!l!H0CT6M Ha llblXO
,itO l(O;zt;:pYJO!Jl8I'0 · yaJIBi npn 8!rOIJ nonaraeirca, ll!rO 1(0,l!,Upyjjl!(i!ll !WXBBU811 

11~88JIJ.,II0 88,i1.0.8T S!illll)m0'r8.HTHl:!8 rpa1mqu Hll!l'8rPHP0ll8Hlifli. 
- 0lli.t~1ia, . cllnaaanaa c npocqeTBJ.lli coCiuTHil npn per.tcirpaxtmt 0'Att0-

ro oo6aTltfl HS naq1m; HCT0IIHHK BT0l 01:lllCiliR oiro6pal:C81l ll 6JI0mtpollI<G 
:axo]ln npeoopaao:eaTenn Ha :apeua 06pa6or1ra a peN1CTpa1tID1 np,rnmroro 
coeiurua. 

Bo1MOlitHOCTI> 1rnppeKI.(HH onm601c yoTattaDJIHBae!l'oil ny,eu oruoKamm 
llJYIIH'lll-l0HaJIJ.,H0tt CllH8rl llX0J(H0l'0 ~I Btu.o.n.noro pacnpe](eJi'eHIUI yana, co:.. 
jlep:.;al!(ero llC!l'0llPlm ;ttaanoro llli;tta Olllil'5lm. :,'oJIOllliff cyqeiCTllO:Baf!HfJ . 
S!l'O!i \PYHil~>iQH811MlOit Cllaa1t° 11 np&HTR118Cli8fl perurnayel.!OC!l'l> t:)Tl1X yo11.0~ 
;m!I .fl:BJifllOTCH l(pHT0p11e.M ll03lLJllCHOOTlI 1wppeitrt1m. TaH;_ aatl]leao, uo • 
JlJIH om1i6mt, o:aaaaaaoi! o -'A6!l:O!i!l'Opo1.1 ua1Iyqam1tt .- yoJIOlllll1 npaK~'leo-
1m ae pea1mayeuu, ll!rO ii;ae!r ooaollam1e oqwcaTii e'I!y Ollllt6Hy ue 'Hop
peIm1pyeuon. 0rlm6Ka. )llI~Hpernae,r.r,rn TaKJ?Ce .aeJCoppex,mpyeua, eomt 06 . · 
UCCJte,ZIYCUOI.I pacnpe,ll8JI8tnm ll8:i! HCt!el)mUl8.I0~8it arjpuopHoti. H1190PJla~r.nt. 
B ,paeloia pacc1.10Tpea cJiyqatt, 1<or,i1a • anpuopaaa K111:pop11ru:~1rn aaRmoqeua 
ll npe'An0J1o;r.ea1:m 06 orpaauttenHOC'X~ qacTcnaoro crieKTpa HOCJie)lJOL!o-
ro pacnpe]le~o1mn, paoc11a!l'piillae11oro xaii ~YHHi:tnR :Bpa.ileeu. B aro1.1 • 

cnytrae 8]UHIO TB.eUH!lU .tCTOiillRKOU onm6.1m OTaHOlll4TCff orpalll/lll8HHOOU 

no :apeueim aocne,i).yeuoro pa.onpe'AOJieeirn. Ilmmaaao, tl'J!O nPH llu6ope 
mara MOHpe,:,Raa~m (mapH11u 11alia.1ra) II coorl!eircT»Hlll c s11,1.1aaaott-rpa
HH'rnolt 1zaoT0Tott cnenpa ].iHcnepcu.a 11aKc1u.ia.m,aa. 11a. Hp_amc ].iHanaso-
11a ,I cocTannHe?:? ~- O,I D, r;ie D - ].iHonepcma llU6op1ra~ Ilpa yi&eni.111e
mrn t'AllOO rrnpaau Kaaana ii;1fonepo.rn cira110:rnu•on " 0,3 D /N ; ·; I''Ae. · 
N - quc.llo Raaa11011, Ha ROTopoe pas6uT lia1,1epnewn: ~anaaoa i co-
oneTc!l'llm-t C TOOpSUOti K0T8Jil,Hllli0lla. . 

B -pa6oxe npv.:Be'Aem,1 coo6paliiemur no l!uoopy rpaanqaott 'l'.aCTOTH 

lip;! l48ll6CT!IOM paapo!llem-I!1 cneHTp01.16Tp8.. . . .. . ' . 
01:mOJ.ru, CBflS8BBli6 C BeJmaef1BOC!1'1'lO npeo6paso:aaHHH ll npocqeTa

ua co6.i!mii1 oTaecel!N lt .Kopp~KTl~P.!ei.rni, 01:1116!<au. 
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Y.ClJOllH611 ROppeirmii aeJmeGHHOQ!l:U ffl3Jlff~!Ofl 8H8HR8 BUXOl,iUOro 
paonp~)taneuin . TIM P0 (t') IIPK pa»aouepaou pacnpe'AeneaHH 11a ero 
llXOJte, UO ·npB.Hffl1160Im .nerro OOy~eor:im.i.!q. Tor'Aa llXO'AH08 H mlJCO,l\·-
808 paonpa,tte~eURH c:eriaaau coo!!:H0_111en1t1eia: 

. . . t• 
P(t.') :a; f[T.JM.rJdz]Po(t')'F . 

rAe T - nauopaewlt ,llHanaaoa, 
P{f}- Bmco,ttaoe pacnpe,1tenee!llo 
f(!)- no,ttuoe paonpe,11enem,e. 

YonODH811 K0ppeK~HH KcKaxeffHU Oll8K!pa 88 oqef npocqaf0B anan

es:011 aaaHKe · paonpo1tonea1t1.11 . I<OHtta dno,(itpoium JI Hauopaouo.u AHanaao
ue 11pe11eu. BXO'AB()e f(i) 1 :BLIX0](H06 P, ... U} H paonpe,ten:eu»o HOffl(a 
On_oxapo:emt . p.,.4 {tJ. l3 1,rnrepBane T C:Bll8aHH 000fH0DI0HH8Y 

d~ [ 7,:P'J ; \l(p,Ai)- Pr ... WJ _ 
r'Ae V - ope,ttaee ·'Ui:0110 codum.lt aa nepHO'A 'X • . 

· Bira ~op.11yna y!iasilllaeir Ha Eciauolitaoon Koppa1uum npocttefo:B an
naparypaw l13'Tf1Jl 1. E'CJIH 0680ll6'lW!aeroa pal38HCTllO p~(t)=- f(t), 
aror paxim _H8ll8C!l!8S 110,l{ iJaslla1uteM pelffll.!a paBHOfi 8KOflOBHID11t. B pe
WJ:I,ffUX ycJIOlllUOC foqiJocu, ,foMepeHll9: ll0'All8Plf:8fla B11UffllHKI OllJltCJKK, 
Ollll8aHHOtt O ROHequolt O'r8THCTHHOlt oroqero:e. lfonom,syn U8T01t "8tfClI

M8JILH0l'O npa»'AOllO'A061U1 1 HSXO'AHY omlf6ky ll oqe111re ae11aneoruoro na
pauairpa oC Hcc:e;u.ye1J.o·ro paonpe,l{eJienaa f( t,cl.) no r;opuyne: . 
.. · · 6'.-= 1/Ncf>. · 
r,!{8 N - cyMMapuoe tti101,10 oroi{ero» ll onemrpe. 

... ~~:jldf~~dt ·, - HilWQpuaq11n o napauerpe ~ , c0Jtepgamanc1t 

JI H0011611,Y81.!0M paonpe]l8_1l8BHM. f(i,cJ) • OwueiRH, Cllll381!HU8 C paamrq
Ht,U,IH yaJirum oneKrpOMerpn'lleoHoro · Tpana.; npnDO)IRt K 1101ta1Ke1mmt · 

pacnp8)t8118Hl1fl f (t,d) H, 0Jl8,l{Oll8f8J1Iifio, R lll8ti8HOUIU) T0llU0Cnt oqea
KH napaueirpa. I 

:· Bmuimia onyqaJ!iioii ,ollll!6JClf~ o»Raa.unoii ·c ,l{eteKto!J(li., onpe]lenuu 
ll npe'An·onoiteaHH, uo~ ea paonpe)t8Jl8HH8 00,1\ll~tHflflTCff HO_p1.10nLffOltf aa
Hoiiy c Hallectaolt ;llHcnepcmett 61 ·Ill lie aa:a~tciHt of napauorpa oe • B 
pa6o,:e noxasaH<>i 'ITO ll ato1.1 ~,iyqa~ Oml46Ka 11 O[t8111ff.- 6'; : Ueila1Jri~-
llOI'l> napru.ie:-pa QC dyl(Oft. ..- . . 

~: . , 6''(1 . ~, w) 
Vt·= e '1-V iF. 
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r11e W~f fCt,ci)[~ df{gi.J2d_t 

B.llHf!IIHe uemu1ef!uoct1,J H 11ecta6Hm;~oc,:H TBlri onpeie,uinclt no 
CJ!8;lcy'l1ll!UM ~0PMYJl8JI: 

5: R:: o! ( 1 ... 281
) . 

T o: =: 6:(1,+ g") 
r11e 82=TJ[P.(t)-,l;J1ali - cpe,I(U61Ul8;itpa'rl{'i8ClC8f! 0tt8Hl(Q 'AHtMi8-

penQ;U8JII,HOll uem,.eenaooTa no peaynLTaTaJ.l HaMepeaua P.(t) paBeowep
uoro BXO,ztnoro pacnpe.zteJieHull I/T; 
!; - uepa H80T86ltJII,HOOTlt~ onpe11eJill81J8ff 0TH01ll81JH8M B8JIHl1HHH ;,,;peft;_ 

qia Il!Uta OT !pl,U<Cltp0llPHH0r0 110 ,ltJIU!r8JlLH0CTtt BX0;D;H0l'0 HHT8pllaJI8 Jr 
ll8JIHIIUll8 8TO!\ ;!lIDiT8JII,H00TH. . 

lihip0Irn8 ll08MOl!tHOCTH 111tHHJrn8amu.t onmt'l.lCH. ;itltOKP8TH88ltlm, ,ltOOTH

raemie aa;n;nel!talliH!I Bue5opoM mup1rn1,1 1rnua11a Ii paai.«el!leHueu noneaeon 
'i80Tll Cil8RTpa ll 061!aCTH l.18Jlb!X 31l8'18U.dt 0lllH~Rit; 1103ll01Iff!OT npeae-
6peqt, e!i llJittf!mtew Ha Tot1uoc,:r, 01teH1m napaue,:pa~ · 

BJU!l'IHU8 npOO1{8TOll p8.00Ll8TpWla8TOll ;zvt.ri OJiyiia!f pacnpe;iteJI8BRff 
R0Htta 61101rnpoB.1CH. l3 °llll;!l8 8. -qiy11Rw111; T,e. Jl.r.eC-t).; .&(i) ;· TOI''Aa 

aua•rnu11e 1tag)opuaI.t11R cl:>. HaMeHlt!l'Ol'I n dy;ztet: 
.· ' ' . i . . . 

. T .1 df/d«)' •., .. v.Udt .... 
~ = J .,_~· -----· v e dt 

5 f •. •\J " • .. . .... -e 

Bro 008:BOnne!l' eatt!rl1 6/ -OlllH6Ry ll TO'\lBOOffl Ol.\8Hl<it napaMo!l'pa d. 
0BH86HHY}'.l O npOCtl6Te.J,ffl co6u~u-. . '. ' ' . 

B paelore no1<aaaao ta1rllte • kaR kawen.11eTc'11 ueg;oPJIBWl.fl nl)H eamt- · 
'!HU 881(0ppemtpOll6BHOrO ipoaa. · . . ( . · . : . -. . .. a , . 

Cy1mapaa11 O!IIHClKa ll .Ol.\6IIK8 napaMe!l'pa 6'., 6y;zte!l' 1 pallna oywe: 
,,,,, · r::-11 L!'2 ~2 ~• 5a 
1;1.J .= u 0 .... Q 4 · ,.. v 2 -«- v> -«- I . 

8a;zianwHcL · ycno:imeu . · . ·. · · . · · · 
· · · 1 a · a ·· a . o: -+ o, + o, + ()~ << o. . ' \ ' 

uo1tuo onpe;ite11wr1, rpeClo:uaaHR K ua1.1epueni;nilu xapanepHOfflKaM ·paa
JIH'IHUX Y3JIOll cne!Lp01,18!l'pa 11 COO'r:B6TO!l'BHH O rpe60B8HHRMH R0Bl(p8'f-

HOro tmcnepHueuTa. · . . . ' 
B r~alle fl pacct.lQ!l'peH!,i llODpoClii !l'O'IHOC!l'K DOJiylJ6HKfl l3p6M8HHOII 

lllltlJ0pl.18.l.\l,fH C ~8!l'6K'r0PO:B mrnytteim!t. Ilpa:ae;zteH odaop Tpex OCH0bdUX 

1Jare11aiwtecmix Aio;zie11en 1 · ncnoni.ayeuux ,inn aitaJIHaa craffl.c!l'a'lleoiooc 
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0ll0'10!l'll Cl.\HHUJIJ!RllllOHlll:IX OHl'HaiiOll ld rio,ry11emrn K0ID!'l8C!tll8HHUX :xn

paH!l'8J)lt0fflK TOtll!OOTit H8llJI8tl68IDl llP8M8HHOtt HHqiOpIJ8.::\HU~ B OCII0Be 

OAHoll Ha a.ix, aasnanao!! nonnoff oraruo:m1rncuo!1 uo.zteJir.lil, n:exni on

pe:zteJieaua cOBMecraou llepon,:nocr11 p.(n,, ~; n~. ta)' noiumemrn ua auo
;lle ~BY n, a11e1upoaon x uo.ueaTy t4 u n2 aneHi'pouo:a 1r uo1:eery 
i 2 • IlpoaaBO;l{lll!lSfi [JYHRttn.fl a,:oR BepoRrilcioTa '-i>.(r. t,; s, t2) llOBDO:

imeT nonyttHTI> Toiiaoo llU~eane ;zvut ;zuionepcim D(t.) 1rncmi aneuxpo
non, co6pa1rnux ua auo:i{e .R ·Moue11Ty i , ffanm KoppemniaoHn:,D wyim
~wo K1.{t4, t1) Mll C.llY'JaV.aon <1.JYHKrtHR NCt) -t1.:01m anenpoao:s, cod
paHHhlX It UOM81lTY i I a ramie a11a11or~-lHli8 xapairTepllO'rl!HH )V!H DU
XO,ltHOl'O .TOHOBOrO HMnyJILCa.· 

B pa<5ore rrpouaae)\0110 ncoJie,zto:eaaHe npeo6paaoBamm 

z(s) =jts nJi) at . 
l''A8 rt(t) - CJiyttaMH!lH qiynumm, :icapanep11a111nia.1t llLIXO;ztHOlt° TOROlllill 
111.my.rri.o ,ztEITeRTopa; ' · 

N - :qnoJio 8JI8KTpOHOB ~ .itauuoit c4niJrnn:Jifll\HU, ;'. 
it 11811.,zteHLI T0QffU8 0~8THC!l'11qeomt6 Xapaneplr!OTHRli i(eurpa !ltllt80!CH TO-. . . , , . . 
HOB oro 1u.my11r,oa. . 

. IlpOH3ll6;!l8H aaaJIHa oocraB1IJUl1iiIDC ,ltltcnepc!!H D(t) . ~ l(O'fOplJlt no-

1(88aJij 'llro l!KJia:zt W1£Y"l{Tya~viit [J0PMl:I 0)4HO01!8ItTpounolt pea1rttHU il8 npe-
BOOXO'AHT ·»e.1111111111u · . . .. 

. . . 9/(9-1)K 
. r.ae 9 - 0P8'All88 fClt1!8HH8° ,ltltliO;!la, 

l< _; you11e1me /LIBY. ·· 

B pa,6oTe np0,1\8!.IOHCTpHpoDaHo npuueuoai&e M8fO,lta Jl8KCIIIIWil,UOI'O 
npall:ztOnO;ztOClHR W!H ;,,;oiraaaorenr,01:sa 'rOl'O, '\ITC'. np11 a11cnoaea~aJJI,IIOU 
88KOHO llHCllequ:BaHHll irnqiOpU8J:tHfl O H8'\laJI8 npottocoa llUOJ'':ltlllJlSHHff 

noJiHOOtY>ll :88Rlil'.lllOHa :B n~J)l!OM _qlOT081l8KT.()Ol!e •. 
B "pa.Clo,:e npUll83{6ffll°(J[IH08HHO ii OOHOBllUe xapaR,:epltO'tltl(H ;!lllCICPH-

1,(lf.ffHPYJllilWC yotpoltcn. coa;,iaunux alitopoM H Hono11r,ay10l!luxcn AAR cneK
!poMerpii11 uenrpoaon B ):luana.aoae O,I - 20 Ma:a. 

'B rJt8ll8 Ill OnHcauu l.!6'.rO,l.t!i D0CTPO0HHff yctponcr:a Jt8148peHllli llpe-

118HR!,IJC m1Tep11B.JI0B. ea11oce11ya;?I.11oro ;!IKaitaaolia 1-1 M.eTOJU>I yJiyqweHHfl we 
H8M8pKTeJir.fimc napEW8Tpo:a. llp1tB8'A6H·oClaopco:spO:ueaHmc A,10!0,llOD no..; 
O'l'poe11H.1t npeo6paaoliaten:~tt Bpe1rn-1t1t<l)po:eon ·KOlt co cpaliin1;eiir,aon 
o~eiuroit HX ]\OOTOHHC!l'B H HCl-{00'1'8TKOB; )(JJf! 1,16~0;,ia nenoope'ACTDOHIJO
ro kOll;Hpollaa;rn o ·nociJie:ztciDri1'eJIL11u1o1 ct1e~o11 cepiu1 · :ii ·i;aCloTe noiaaa-
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ao, qro np~ HaL1epeau14 m1KoB B one1u:pe o ll!Hpu11ott, UllJIOij no cp~ue
mtJl O ll!llpltH.Oli ltaffal!a, onpe,1t8Jlt1Hiiue np8WIY1Il80t»a HM68!f 8CHRXpoB-
Hai1 cap1u1 no opa.Btteni11> o omixpouuon. · · · · · 

B pa<ioira 11pe1,Vlozeeii a ripoaiiamrnRpoBaai. 1{lia Me!lio,ia · npeo<Spaao
JJam1st JJpeueauolt mn:epBari:-J.U-IQ.ipoBott KO'A; nep:auit Ha aroc, J1aa:aaam,11t. 
uetO'AOM coratHCTilll8Cltoro KOp.H{10ll8Hmt; l'IBJil'l8TCfl nonuTKOA npltL!8H81UUl 
lt8B6CTllOrO ueto~a CTllTFICTl4ll8CliHX 'HCI!LIT!).l!Htt 1( ua11epeiiUE> BpeMeaaHX 
RHT6Pll8JIOB C uaaocaKyHJ{IIOt! TOti:HOO!t'T>IO .. C:iutacioir:r, npe;zviaraeuol'O 1,18-
TO;tll COOTOH ll _r,iepl10)µlti6CHOi:i pereuepau~m ;181l8Pf10140ro Hl!Tep»ana 0 
aaitauuw.t qucJioi.l UllKi'IOB u onpe'Ae'iremm q11cJia aKTOll co»naiteimK. eeaa.
llllCHMOli onopuott cepmt1 0 perenep11pyeMw.tl'l Hll!r8pllaJiaUHo 8!tO qicno 
flllJifletOfl UU\t)pO~ULI HO]tOM R8M8pHe.Moro ltHT8p»SJitl.• 'r ,K, hO~ ffB.nRe'J!Off 
CH;'j11a1!1!1.ill q110J10JJ 1 Hali'A8HU yc,tOlll!lt. ll0Jly<18BH1f · .erO ~onepcMlt, 88_ , 
npeEumaIOllleli mupHHH Haaa11a. Ilpeinoxeaa. npru.iepuafl q,yatcttHouanuaa 
OXOMa !i'SHOrO npeo6paaoEaT8'1R li ll8.Pll!lflT ero llpirtM8H8HUfl JI I{Qq8C!98 

llH!i'8PllOJIHPYIOll\6rO yc,:pofio:nia.. . . . . . . ·. . . 
BTopoU I.IOTO'A Hllllf!OTCH noru.:r1wn np1.tll8H61iHl'I R8ll8CTflOrO OJIOCOISa 

)OlOHllROrO B8ll8WHJ!SHltfl ( llOCJl'.8,1.IOBa T8JII>HOrO OpHIS1lHllt8 HRR) H it8M8Jl8~ 
RH)) l!p8J.t8llllh1X HllT8p:BaJIO:S~ B OCHOll8, MOTOM Jl8EHT JIOI'HqacK08 yo1r
po1lcTBO. opali!ieHHfl HaMep1101.1oro RHTopllaJia. t o aTaJIOHIIHM n:aTepnMOli 

T , nunoJ1Blll01l1ee \l)ym<~¾» t' .,.1,t, .;T \ , : l''Ae i.' ~ :se.n11qm1a HHTep:aana, . 

DaKJI~'ll8IIHOI'O i.iei;.iy J{BYMfl . llblXO'AHhl!.'R Oltl'HB.1!8JJU 3T01'0 yO!rpottOTBa, 
PeaynnaT Cp6..ilt-!8HHIJ t ~ T. w1mc1,1pyeTCfl ll lla;!t8 l(Ol,la~· RO!rOp1dt HllJifl-. 

8'.rCfl aua1.e1uie.u COOTBOTOTllYIOl!l8l'O 'ABOHliUOl'O paapfll-\0. fl]tpeca. 
I1 poana:imaHpollO.HU 'ABO. :aap¼aHT!l . noc Tp08Ul1fl npeo<SpaaolJaTOJIH aa 

ocnolle TaKoro iwr1111ecKoro yana. flepnu~ Ha mbc npe,iota:nJimn ilociie.;, 
).\Oll8T8Jlf,HOC'rl, Yc'r:-ORc!rB opallll8!1Hll C npoMegy-ToquuMK. 8T8JIOHIIW.U1 aa
;1\6~¥.aJ.la. BfopoU llapuau~COA8P:&HT C'A}iHOTll8UH08 yo!ipoHc!?BO,OpallH8-
Hirn K Y'AllOH:tCJlo UH'r8pllaJioB, 88.IJKHyTJ.te neTJielt lla'A6Pl!C8H110ll o6pu
lJ0~1 Cllflait, co;nep1M11ll8lt C}:\11HCTl38HHNtt Bn8i.l611!1! staJI01iuoit aa11epl!UtH T ~ 
B 06011:lc. :napnnil'rax npoaH8JIR8Hpol3allU 01:1a61m H np8'AJ!Olt8Ui,1 ,nyni HX 
11ual11111aaniU1. ,,: · · · · :' . . · · · , ,- · · · .. 

B pacioTe . npo··aaii111nipoBaHU ;iiBa ll8Pll8IIT8 peamtaa~H MeToita 
. . ' ' . : - . : ,. . . ~ ' - - . . ... 

. C'1'8'.tHCTWHJCKOro ycpe;ntteuua llltpnu HaHaJIOll O 'rOflK'.t apCHllll 5lpqJOK'rHll-
llOCn1 yJ1yt1lllett1U1 M<IxJ!epiiuxiwa.nr.110tt mmeliuootH ,via. npeo6paaonaTeJie'1 

, .•. , . - ,, ' I. . . . . ~ • ' 

paaJ1ll'rn~:rC> tuna.. . . " · .· . . . · . · . . jz · . . . . , . 
AJ!lt ycpo;zummrn no .i.lOTO'AY t.UUCmt'lOCKOtt mKaJIU ycpo;ntt8HH08 p,,.(z.) K 

' ,. . . . . ,' .. ·. \ ., . , 

llCXO;llliOO J>.,(:z) . pacnpo11e11emia Clll'l88HU . COO'rHOU18HH8lt: 

IO 

J>..,.(:z) =jp.(.t) p.(x+.z)cb: 
• 

EcJIH otJlrita!l'> P.(z.) CJIY'lai!Holl WYHRltlleM, sprOlU{lJHOli ua HUtep:aa;ne 
0 - _T., TO Pv.C:t} jlO!rl, ei:l 8BTCIItOppeJI8~UOHHalJ WYHKIUIIJ K,,(:z) 

. P\i,{2) =Tl<,pC:r.) . · 
8a.:z.taBa11c:q onenpruu,aon nJI0TuocT1,xi ~{..o) cJiyqattaoli <I1YHKIUIH p.cz) , 
onpe].(enne11 X,~Cz) 11 'A•tqiwepeuxiuaJii.HYJl HeJIHHet!aoou, .:.; 110 ipop-
MyJie: . , . 

.. ::\f 1 -r 'H~, c:z>l2 otz 
.• . 0. . 

. Ilp~ ycpeiueHUH no M8TO'AY CHOJI1,8Jt~ett mKBJ!N ]tl{qxjlepeuuua.Jil'>UaH 
He1IHnenaoc1ri £:, pac1U1tuiiaeTc.a no wapnyJifi: 

E11~ = 21 S(w}h<(w)l2clw 
0 . 

I'J.te IKci,1)1 - uo.:z.iyJIJJ 'l!acoror110U xapaHrepucoru1ra lieTupexnoJillcmrna c 
nunym,cuoit xapal(Tppuo1ruKon, oru1cullae1JoU (}yHKJ.U-leii pacnpe'AeJieuua 
l,l008ll.1IH6MNX llHTOpBaJIOB ~ . . . 

. ·. 13 paO'oTe npoaaamrnnpo:aaau 11:aa :sw)la onenpam,aoJ;i nJioTnocTu 
S(w) : . llOCTORHHafi 11 JIUH6.l1HO napaOTaJOlltalt ll )µlanaaoue O -w •. Pac

CMOTpem» )Ula 1u1.:z.ia l{(w) , ·cor 'DOTCTBYJOil\Ue pa:saouepuouy paonpe;zie
JieHUAl ;I\OOa:irn.a.eMUX m1repnaJIOB 1-1 pacnp6'A8JI8f!Ui0 npn l!07lYJl.flUltlt Clll!Y-, 

COll].(aJIT>HUM. CUI'H8JIO)J, IlpUllO'AOBa opaBllUT6JI1)Hafl- OUBKa paCCMOTpoBHWC 
. ll8Pl.18HTOll. YOPB'AflOBUfl. • 

· V:cnal!tell_lut oneK!!!pOB aa c11e1r npoctreTOll 6Hm1 ncoJie.:z.to:aaau i:mcne
p.ti.!euTaJit,ao,, 'I6!.! OWia IlO;l.lTll8p:i;ll8H8I!paDm:1>HOOTl, !1!60p6T!1t,IOClU1X :Bli

llO;AOB oraocHTeJIT>HO llOauol!taoc·.cH nx :Koppemi1rn. llBa uccJie~onaattux 
uero.zta annapaorypaott itoppeHttR.t - pe:uu.1 panaor. aKonoam.im1 H :ianper , 
perHc.orpamrn np,1 fiO.ffllJIOBHH 6011ee O)lllOI'O cooanrn na llll'IKY. - orraaa
JWOJ, uepa'.BHOiteBHIDm · ll _CJI8.ztY]Olll:i!X OTlIO:Uemrnx: peli!!UI paI!llO:l :mcnoirn-
1.tllll He. np;!BOAHt K y1.1eH1ill!eHH};) c1topoc,r1,1 perucTpa~uv. np11 y:se1m\Je1rn11 
01:topocm nocTyn;xemm co6unin a Meaoe ti:y:ecf.Bu~e1ren li nenya.ccotto:e
c.Rouy .·xapaKTepy nOTOFS.' co<iaT11U. B pa6o-re ,:amre nosaaaao, uo aa

.1.1eTuoe yue8li:ll6Hm'i liC!i8.l!IOBUtt jtOCTl1l'aezcn npH pa:imouepH01! paonpe.u.o-
JIOHHH R0Hlt8., ISJI()m1pOllHH, . . . 

B riiane IY OIDiCaaa annapa~yps. li,J!fl :i;pell6Hfib!X l!S.!.!epemiil t1a:.rn
PHT8JiliHOI'O iteliTpa <PSLl, ,008l,laaaafi &DTOpOll .Hr.II nplt er•o !l0l10CI)BACT

Il8HBOM ytl8CT,m~ Up1i:iie;zteHO xpaTHOe on::oaune ·q,1rnu,ieoIC!X axcnepii1!0il
TOll, llOOTSBJIOUliWC C llOllOli\l>II Olll1Ca!il!Oi1 annapaTypll • .7.\!lllC 01:1/.CUfiWJ 

11 Te••m111ecR'ne xapsnep¾CTiilm npeMtl!:liit!X .Alm, Oc!C:l'fH.X ,ili'i:.!;fD\~!BiH"trc_;; 
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I•Oll, OUC!.C~ o.x:el.l COlllltl'AOUUil ll cne~aimaupollallHUX yoTpottO~B. 

OCHOBHUE PE8YJJ:iTAThl · 

I. B pa<5oTe paccuo!rpeao nr.mrn11e paaTi14tJHUX omnoou ueuepHeJIJ,

nott cucte!Ju aa HCOJ,,3;nye11oe Dpeuea11oe p_aonpe,ll.e.nean(l npa <5eo1tQfle11-
11o!t C!C8Tl!OT!1li8 01'0tJ8TOl3. Ilo]lyqeau M8T8J.18.TlltJOC!Cld8 llUpSS8Hl{R 1 noaBO• 
ri,m41:ie onpe}{em111Q cnoco6u yuein.iaemrn ~IOKaueHHtl, 1sua:sa1rnwc atn1.1u · · 
Oll!l!t'lKa1•11. Bummem·J ot1116nH,· llIDlllHlHi l(OTOPllX UOlI6T 6UTL y.1.1en1,meao 
1roppe1,~HH! mwepe1rno1·0 cneui:?pa, u onpe,ll.eJ1euu neo6xo,uuwe yc110B1UJ 
ee np0De;11emm. , • . 

2. Iloil;{'lein:1 11aTe1JaT11'tlec1me 1iupame1mff .:ZVIR onpe~enemrn norpem-:- · 
llOOTeH ouomm ll81'18lH)CTH0l'0 napa.MeTpa HCC1l8'AY8!J0I'0 pac11pe;zie11BHRSI 

npu 1waequoJ,J cs:aTuCTl:llW 0~01<eTo». II.Jui M:iteaJiiao« 111ll.lapuieJI1,aoR 
mwieuu oc»onnan norpe1.1noCTL, cBiia_aaua:a o orpa1m1rniJHHU 11ucJioL1 o,:
c11eton • aaU;tena na oct1olle onpel(eJiemrn nn~opMaq,m o napau1..1pe~ co
;llepaalJleJ.lcn 11 ,1aJ.1epe1111ou cnewipa. }{or10.11inuo111,aue norpelliaocTH oqe
lfoiiu nocpe,i.{OTl30M Y1l8Ta no:repr. 1rnwopMaq1in-, Cll!IBaHHl.lX C O!WCllfa!,fH , 
peaJicHOI! }l0ll8J:ll1T6.itLHOJ.1 CUC!l'?,J,m, . . 

3. YcTaHOll.l!OHO OOOT!l01ii&Hl48 armaparypm,tx 11 nporpa!Aldlll\lX Cpa,llCT:a 

· 1mpparnt,m ua1.iopemmx cnei<Tpoll )l]IR · icHJIIOtJem1ri · mm.Rm.HI om,160Jr na.:. 
uepuom,uoli CHOT6!.ll.t. Il6Ita88HO, ti TO lPili Ol!llfOOK t ·onm:iaHHI\IX O i!e.mt;;_ ,.. . . . ., ~ " 

ueil!IOCT!,10 11 HeCTll6HJIT,HOOTLlO, ll031!0l!eH0 npu1.1eaea11e Half annapaTyp-
1mx, TaK 11 nporpau!Jfmx cpeJ!OTll. HoppilRitV.11 1 T0l';l.\8 ifaK ;11nn .m::Ha11e.;. 
lll!U aa Cli6!1! npOCtJ8TOJ3 npe~OOllT,1!1'6JII,HO· HCnOJIJ,SOBSHU8 annapa!eypllWC: 

cpe;nci.n, 
4. no1ry,.1eaa yTO'ltteu·uaa · g)opuyna 11.nn 'AUonepcm1 ,tteHTpa !i'RiltectH 

l.lUXO)UlQl.'O l-11.lnyiri',ca CitltH!rnJIJrfl~OHHOrO ,it8T61frOpa, onpe;iteJI6.HU COC!i'SJ-

1IflrJID,li8 71i10napcv.~ aapa,ita 1 co6pauiwro Ha 'allo].le .QSY aa aa;ziailuoe llpe• 
un ~ » oueaaua ciae5n11baQctt qiop,m o.mwaJieHTpo1rnoro 1u.iriy11:r.oa. · 

5. J(eTam,ao npoanairnskpolia1m oini16uii onpa;11;011ee11a nonoll!einrn nH-
., - • • ' • , • • • ; C • • \.. • ,: 

1.a ~ cnenpo npH ucrrt'lnr,aQlla1rn11 Ho].111py10illitl< yorpo!lcT:a o cm1xpoua_o.a 
11 8Cl!HXp0HHOit ceplle11 • Il01'880.IIO 1 . qTO npH 11811IDC }UtcnepOHID( IT\nta 
1<0,I1H!JYlv1iii16 ycTpoitoTl3a o acv.ttxponuoit cep.ii:iit o6acne,mllaJ,J!r C5o~r.uiYJ) 

!1li1Uiocr .. 011pe1toneaua no11o~eu11I1 n11r.a. :PaccuoTpett :eonpoo y11yq111aeua 
l'\H;ipapemtnam,aon 11irnefiuooin 11pa1.1ea111i1x nu;n c · nouoll\1>10 ora'fiiomec.l.'; 
1rnro ycpo}).uomrn t111puu uananoa. Zlmr ;o;a:,x llapaaliTOll ero peanRaa1tws 
npa;i:no.taH u 11onoJ11>ao:Ball lia'Wi\ 01{eHKH aWJona2aoc~,,1 ycpe;11i1emu1. : 

J.2 

. '1! 

I 

6, llpe.nnoliteilo u npoaaam1a1wo2a110 ,Itlla ue:ro,na nocTpoemm llpeMe11-· 

aux AWi - cra:rlioT;iqecKoro KO'Altpo:aamm a 1.rsowrnoro nane?liuHJ.mm, 
? • Paapa60T8H I! Blle;ztpeH J3 81'Cmtya5,'8$1ll HOMf!JI8lCO H3M0pll'l'O.ilLIIMX 

YCTp0t!CTB, llltJOOtJ:8.lOl\lllil l3peMeHHLt6 AIUI, C5UOTpUa .ztHORpMMUH8.TOphl, O'HCT

. pmi cxeuu C01lil8Jl01lHtl R onertttaJU18HPOD8Hf!Ue ycirpollOTl)ll. Ha 11X ocuo
:Be coa;11aau cneKTPOMeTpu, ROTopue n TetieH1-1e Pfl'All neT ycneirmo r.c
no111,ay10roR )l]Ia cne1crpo1.te!l.'p1m ifeltTpoHon c auepr,rnt111 O,I-20 Mall. 

PeaynuaT1:,1 1t~iccopram1ouaott pa6ort! o:rpame1n, D ? Hayquo-!l'exm1-
t.Jecro1x OT1Wrax it C.J6,l\yl0l!\l1X ()CH0DHUX ny0JUlk0!lUfl)C: 

I. ~1Battoll A .A •• Hec:rep,:illHO B.O. HpeoClpaao:eaTem; 11pe11.eiu1 n 
a1.mm1ory,zy Ila .no.1ynpono.itnn!l'0Dmc aJieuearax. llTa, 1~6, 1962, c:rp. '15. 

2. Vilianori A.A., HecTepeaRo B,C,, Ttmoxtm )I.A, i'AY!ill1M reae

paTop Ha rynueJIT>Hou J(l,I0)'.te M Kopoor«csaii«uyroH n1w1111 aa7.tep1tHH. rITa, 
~3 t 1967, CTp. 77 • . 

3, rout1ap A.u., UaTrur1ui JI.A., Hec'l'epe1mo B.o. ir ,11p, llpllHuirn 
opramisamm. uauep,tTaJir,amc uec,: a npo:Be;:teurut aircnep;111e1u•o:a D \Wl,!e

Pl11'.e;rrr,aoM 1tettorpe Offi1; TpyJ.1µ ROHqiepe1n11.m cneuuaJiacTo:a c!:.'pau-1tirn-
aon CBB, Moc1rna. 1 -1970, q., n, orp. 25I, • 
· 4. ICy.iia<ly-..coll iO,G. • Hecorepouo· B .c., lnuoxuli Ji.,A. Ko,napyr.,t,.(ee 
ycorpottOTll_O BpeMOHll&X 1mtepJ!8.JiOB C paapot1eu11e11 0,25 IIC6l(. Tpy'AU 
Rou~epeuq1m cncqua.imoToll cTpa11..q,re110B cmr. UocKlla, !970, on. 2sr. 

5. 1'1:Baao» A.A., KyJiaOj'Xo» 10.c., Heciopemio B.C. YoTpoifcTno 
l3paMeHaott oe1relfqH1'1 W!H CHrll8J!0B co CitHll!rlMiJIFql10BUOl'O OtlO'ftlmca. 

Tpy;u.u YII 1coaqiopemurn no- m:;epaou &JIBI\Tpo11111te, tt. 11, 1970, A-ro1ms-
,llaT, oTp. 22I. . • 

6. lBaHoll A.A., Ky11a6yxo11 10.c •• Hec.repa'!Iro B.c •• Tmtoxna JI.A. 
KOi!111PYJY~ea ycTpollcrno »paue1rnux nuep:sanou. c paapallleuHe.•t 0,5 
aceit. Tpy,mi YII 1toli~epa111nm no n,nepaon aJioKtpomma, q. IY • !970, 
ATOMH3.1{8T, OTp. 167, 

7. Gan1,mucoll O.A~, JfoB'll»1<0:aa r.H.~ Heo11epea1m B.C. H ,ip. 
Baau.1.10,ll.e:IOTllR8 ~UCTpux aeI!TpOllOll C 8,llpru.m JC81Ieaa, ue~ H lll!OOHfl. 

fJJ{epaM WM8H1ta, Ii~, T. I2, 1970, crp. II. 
a. iteMoateo11 B.r., 1CyJiaeiyxon 10.c., ·uecrepe1mo B,C., TlluoxH11 

1I,A •. Ill)Rue~eu11e· cTat11cru11ecimro yope.1t11&11HR ,um yn;rtsermn ;tt;i!Jiq,e
pen~£iJir,no!t am1el!aocm llpeuoauorc AUll,; fl'r8, ~, 1971, c!l'p. 83. 

9,J •• I.Glotov: G.Ii.Lowtahikova, D.Seeliger, W.S.llestc1•eflko 
et al. Nanosekunden l'ulaing des. Tandem-Generators EG.!'-1CM i:n Pm. 
Obninak. Jo.hresbcricht ztt...:262, Dreoden, 1973. 
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IO. lioBtJU_KoBa r ,q,, OaJtJ,~H!tP.l? P,!" llaf;ep~inro f,,Gt fr;ip-:-
Bt10 pacnpeJtenf:1-111 11eilT~OIJOll :a ~eauiµ,rn:ic fG'l~ Ii) to' _ ~ · ... -. 
Zry'4(p,n) Ga ~ e11epru, Q~tl!?pOIH>:P, .JJ; = s, 6, 7 tt~11, npQ~p~qm 
~Slll-470, OC11m11ca, 1973, · __ · _ · _ · 

· II. roa'lap A~H., ·newe11it911 B~r.~ lleg,:e~eau9 D,Odi ~pd49 .. 
MJibHan cr.cteua 'AJ!ll o!5eo!le'l~a~a auninlTYAHQ;..llpeid~11~or~_~lleir,sn, 

_ llpenpuuT \t>Bkl-419 1 06HHl!OK1 !973~ • ·· · 
. 12. MataJiim 11,A~, 1iyC11uio'1 ·o·,~, .. 'l'llJAOXllH '1,4. t GuiiJl~?ll ~.,11 n 

l!ec:repem,o B !O. B.neKipoanl:!e uetoAli H;!\OP!!OU 4)11:mtqt, hoir.rn;t!l~t · 
Moo1rna

1 
1973, · . · . _ ... · · 

I3. TpyiJ)auo11 A.M~, lloBtJ,rno:aa r ,H,, Upo:cepemrP B,O,. iq;p~ 
YrJ10B11e pacnper.enemrn 11ellTpoao:o D pea1r~mc Mg(p11t), 'll(p.n). i!'r(p,n) 
llpenpmlr !llBU-574, OCiHHHOlf •. I974~ . . . _ . . ·. 

· 14. KoteJI:&DIU(O]Jll r.B.l ItyeiiMUHCrn B,ll,, lloo~opqntio ll~o. 11 ;q!h 
BuepreTllV:8OKHlt oneU!l!P uenTpO!IOD onoHT~HIIOl'O. ;iie;t9lilHi 01252 

~- ll~.;,. 
_.ilaOTH euepl'l-til o,: 0,5 ;.to I"/ Ma:a. Ilpenpmn: ~8~-575, O~u1i110~t, .W7lt;, · .. 

15. JI:wrrurna B~M,, 1lu1tarv.11 A.Ah Heoiepe!Jito B,o.; l.hipoilb» 4,Jt • 
Jiorwiecuoe yc!l!pottoulO orpex11epuoro anaimaa. oneK!i!poD 1'1:ztepuon peatt!"I · 
~it (n, 2n) •· IlpenpmiT ~Sl.\-542, Ooimaon; !974, 

. 16._ J.leMe!!KOll B,r" Ky;nadyxon Kl,O,, Heo!t'epa,mo B .a H i1u.10~n · 
.JI.A. Annapaoryp~aa 1<0ppeKgna llmtfllUlll npci~v:~roli aa. W(ipuy lipeueii"'! 
HUX cneK!t'pOll. IlTS, 11!!2, 1975, CTp.-90, 

17. J.tel.ieHHOB B.r,, Hec~apeliu'o B,0,t Bwo!llp:lfl 'cxe&1a <lODnRJW--. 
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