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IEPMAHEHTHI GPS CTAH4I - OCHOBA Am fEO44HAMrrrHHX AOCnIA](EHb r

|TTATPHMyBAHHT FEOAE3LITIHHX CT,ICTEM I(OOPA4HAT
Pelrorre

O6maoprcerrcr HoBa poJrb rrepManenrHr{x GPS craHqifi B reoAr.{HirMlrrHlrx AocliAxenHrr i craopenni
reole3r.rrrnrrx rleperr<. Ilprco;Irrrcx cyvacHnfi craH nepMaHeHrHux GPS craxqifi a rpaiHor l-[errrparrlnoi
€nponu. a rarox nepedx 3arrJranoBaHr{x nepMauenrnux cranuiii 4n-r po6orn B paMxix nporpar'l IGS i
ni-rrprnryaanH.r erponeftcrroi peQepexuHoi crc're,lrn EUREF. ,{aerrca :aralrurfi onuc opraxisauti cryrc6 IGS i
EI.JREF.
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IEPMAHEHTHbTE GpS CTA]tr-U4H - OCHOBA IrlA|EON4HAMHqECKHX I4CCJTEIOB X*daU
NOArePXAHH' |EOIE3I4IIECKHX CHCTEM KOOPro4HAT

Perroue
O6c,vxaacrcr HoBar poJrb nepMaHenTnbrx GPS craHunfi B reo.u,r.ruzr\,rurrecKnx HccJleAoBaHr{f,x }r co3.qaHHH

reo.cejr{qecxfix csrefi. Ilpnroruncl coBpelreHHoe cogrorune nepl.ttueHruu,x GPS cranrprfi B crpaHax
I-lerrrp.trlHoft Enponu. a raKlr(e nepeyeub rl'raHr{p} eMbrx nepMaueHrHrx c'raH(rfi .u,nx pa6orn B paMKax nporpaMlr{

IGS ll noalepxaHm Erponeftcrcofi per[epenuHofi cucreMbr EUREF. Aaercq o6uee orrucaul{e opraHn3aqr{n cxyx6
IGS H EUREF.
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3 po:arrrou raco6is ra lreroAis nnnueHnr r[iry-
pH 3er*lni ra ii rpaairauifilroro rronr, 3 niasnureHutrvt
TorrHocri Ta oneparr4BHocri .{ocJria}r(eur. reoJ,nHalli-
Ka. rK Hayril. rqo :aftirraerrcr{ ca\re npo6neMaMn BfiB-
qeHrur 'lr\liH npocropoBr{x noJTo)KeHb roqoK trJraHerll
3elr.na i rapiauiii e;rerrenrin ii rpanirauiftHoro nort, a

raxox inrepnperauierc qplrqrH qnx luit, fleper-
Boproerbcr 3 HayKu uaft6wuroro B HayKy clqacuoc-
ri. ,{ocrarHiu AoKa3or\{ cK:L3aHoro ruoxe 61'ru re. trIo
B HarII qurc BKB{eHHI rnniH nonoxeHb rorroK 3eNIHoi

nonepxni raftuae 3Haqxe uicue a ocHoBnr{x po6orax.
ulo npoBoA.rrbcfl feo.{e3ncra}rn.

Ue cra:ro N{oxrrrlrBrrM 3aBAqxn Hayrcono-re.xHiu-

Ho-\r\ fipopl.rBy s niABuuessi na nopr.f,ox ro.rHogri
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,riHiftHux nnuipin. pea,rironaHonry cairrroriggareui-
par\'rr{ ra npuiiuaua.uu GPS.

ilpu uroln' ni.qHocni noMnJrK[I .rriniftxux nnr"ripir
I l()-6. lrrr ue He.laBHo BBDKaJITIcr rrrinina.ruuo lrox-
Jrr.rBlrNlr{. cra,'ru pinrurru 6i,r.s I 10-7. 3'rsnnacb peaJrb-
ga lroxc'rnnicrb BlrBqar[ He dmxlr noramni Beprn-
na,rlui, a,re i roprcoHra:rrHi cxraaosi pvxin rovor
:erruoi xopn veuuri l-2 u:u. r pir.

lilicHo, noruraBlul{ rpaHlfq}ry noMuirKy

Br,r3HarteHrur rop[3oHranbHrrx pyxir Z?^. =0.5urra,

:Harirenro r,raKcnilraJlbrry AoBxxrry ninii (:raaxcu-

r\'raJrbHe .rlonycTl,r-Me po3HeceHHr rouor<) s npn
siaHocHrii norrunui I l0-?, ro6ro
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l-eo:r*rayixa !)&rl

; S=5tor. (l)
10000000

3alearr<fiMo. qo afto.norxi norrnnu mo, rrerue I
IlNr ra6e:neq)'rorr cluacni si,uAtuleMipll. Oasarq
ocr<i:rrxx AoB)KI{HH ninifi o6uexeni, ro cuirrosig-
.naleuipu Ao3Borrtrorb po3B'g3yBaru ri;lrx.n noxanni
raAa.ri reoprHauixu. IIpu perionalbnr.Di ra rno6am-
Hnx 3araqux reoAr.uraruixr.r cni.a rseprarucb Ao ulo-
6a:rrmrx norrvKoBr,L\ crrcrelr (.uo GPS Mero;tis). To.I-
Hicrr nu:naqennr npocropoBoro Belffopa npuft uaua-
un GPS onficverbcr pirrxHH.au perpecii

ff?". =5mu+0.2uv $ Q)

npu 6a:i S :f O rcu. Hexaft rorrKrt po3Heceni Ha

BrAA:rJrb 500 mr. Tofi mt=15 uu. Xo'ra eiAHocga

noMHirKa 0.3 l0-7, oAHar ro.ttticrb HeAocrarIUI .4ffI
Br.rBrreHrrr pyxin 6irr I Mrra. s pir. Arc g)Ke npn
uo6arnrnrx. a6o perioxarbHux pyxax nopaAra r<im-
xox ruiriuvrpin n pir ra npl,r porHeceni rloBropHrDi

cnocrepexeHl Ha qacosi npouircu.r 3-5 porir po3B'rl-
'mHFUr 3a+raq reoAunarrlir<x MemAaMH GPS crae peaJlb-

Ht{\,
Hafi6inrru rorrnulr{ MeroAor\f slcna.teHnt iMiH

Bncor rorro6 ':ellroi norepxni upoAonrry€ 3iL'rnrua-
rlrcr reoMeTplr.rue HinernoBaHxf. Tax reouerplr.rue
Hine,nosaffrt I xrracy Ao3BoJIte BHByarI,I 3MrnJ'

nepeBffrqenb Ah uizt ABoMa roqKaMu, po3HeceHuMu

ua I rur, 3 rpaHr{rtrrorc [oMnr'rKoro ffi m 70.8 ur,r.

O.r,Har, i'rrBrrJracb peaJrbHa il{oxc[ilsicrr ni:su-
u.lurlr ro.{Hicr}, reoMerpr{qHoro Hiseruoraruu I uacv.
Tar<. polpaq,Hxu noKa3yx)rb. ulo nepexu ao xiee-
JloBaHlr.,r I nracy, aJre Kopornu\r npoMeHelr (S < 25u)
nr:IBru{)'e ro.rHicrr perylrrario a 1.8 pasa. llepexig
ir<c ei; pinxenux Hinenipia ao xire:ripir 3 KoNrreH-

caropaMr.r ra eneKrpoHHrlx nire,ripin Ao3Boiule niAnrt-
ulnru mqnicrr xiaernosaHnr I rcracy r 2.3 pasn.

.flxqo x npoBoArrrn HiseluosaHru npeunrifi-
u u rr,r lr nine:ripaM rr 3 KoMneHcaropaMH, ane KopoTKtrr{lr

npoMerurMr,r (S < 2-5u). ro ro.rHicru MolKHa r6i$ur[Tr.r
n 2.'7 paza, ro6ro uafin<e arpoe. To4i ruoxcra 6yre
B[Brri]rr4 :rr,riny- nepenurqenr Ah uix roqnallu po3r{e-

cenulrr{ ua I rcv 3 rpaxr{rrHolo noxu6rcoro 0.25-0.30
Mtli.

flo.l,amme niAnnuexxr roqHocri reoAe3fftrnrrx

rnuipir, flKoro rrepru 3a Bce Br.rMara€ reoAnrauixa.
MO)ICirI{Be:

I ) cra6iri:aqiero cucrelrarryHr.Ix rro]Il{noK:
2 ) Aocrrnermrun cy.racHoi peQparcrortaerpii:

3l n:ralrarnrlr n$epexufxr,rx csirrosiA-
raF! D -un-frrorb nnwiproearu He AoB)Kr{HH

.L e rur rur utrr -roBrKm.
kr-.o E rg.a5cog'i 6iluu agra:rrno.
I l-o-n talraEEf,v reo.le3rrrtur{x cnocTe-

peE rr naNrBe.rrFrrrxri no.riroxar ne €, f,K

rargftn- EFEurl roopJxnar X.Y,H roqoK, a

Brlrt.-rrrrr lir qmar unt mr{ox AX, AY, AH
B npacropr ra .xi Ra (EHoBr noBTopHr{x urur.ripir-
Touy HaI6i-uu Sarpsarai crrrerrarrqHi noura:rxu
rrurripin .rocrarnx) cr$irllaru- ro6ro .l,o6rmlcr ix
HerrtiHxocri B rllrxJra\ mrroprrrl anuipir. roai ui
flotrrfiJrrr{ Bxrc-rx}qarorLcr I rpryocria AX. AY. AH.
HesuiHnicru cficrerrarxqHnx nonrl'rox B rrururux
Mor(Ha J,ocrrru fipoBe.rennr\r nnvipin a o,rHi i ri x
nopr poKy. s oxni i rr x ro.rxHn:o6n. I{rorry crplrr€
rofi {taxr, uo c-lvacHi cnir,rosijt'tFjreuipn nxe xa
npornri 6iff l0 ceK Brr(ouyKrrb 6araropatore auui-
proBaHHrr (ao 1000 pa:) i cepe:udft pery;rrrar anro-
Mar[qno Bn,{arorb Ha eJreKrponne ra6-ro.

2. O.uslru 3 Bax,:ruBr{x ,rlocfrnregb qnracuoi
peQpaKroruerpii e porpo6;rexi raero.ur ro{Horo Br{3-
HaqeHHr BnJu{By r1p6y:rerrHoi aruocr[epn Ha pe-
3vr braru reoNlerp{quoro nieefloBaHur.

.flr si.nolro, Ha pe3yJrbrarr.r reoMerprynoro
HiseflosaHnr Ha crauqii BnjrHBa€ ri;ruts arroMaJrbHa

Mo, 
""0

(3)

4uQepeHqifina perppaxuil

P
Mo, 

"", = 0.03942i I) {/ 
" 
*0, - T 

" ""p o).

t-- 
=

s

)1.
flpnqrorrytT"."j, ily",Ut. (4)

"i,
B unx $opuy:rax P-rucx n fna, T- a6colrorHa

reMneparlpa uorirpx. L-Aonxurn meqa Hiseruo-

BaHrur, /, 
"rp 

- ex-BiBarerrlflfi cepeeHifi Beprr.t-

xa,rrHnfi rpaaierrr reMneparJprr, T o, - artorrarrrunft

rpaaiem reMnepaTlpu na 6esroHe.{no varorrn' sig-
pirxy dl. l- niepi':or ;rinii siJ rirrpxoi ui;ri ;16 6ixgqsi
ro.uru inrerpyBarrrur.

Inaercn " r " i " il " npr yc..ep a rpprryri (3)

siArroei,{Ho o3gArrulrorb exsiBa:ernu rparierrnr ua
ruJrr\v npor{eHro .ao 3a:Hboi ("r") ra nepe.lroi ("n')
pefiox. Tp1'aHouti Bfi3lnqenHt rrotrpaBKu Mo, 

""0 
B

Heo6xi.lxosri enlHavenHr ;2. ,,,
.fk atuxo r t-l) raa truqtyexlur norpe6ye

3HaHru ro{rioBrr\ rpaJr€HTr! 7-- a 6ararrox roqKax

Ha r[--rr\ rrpoyertrc LTr_te. auiproraHHlrKtlx
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rpaKrr{qHo BarKKo peaxi3yBarlI. 3nafilero piurermr

aiei npo6"rrevu n repr.ri.uro-ryp6y:rerrHifi auroc$epi.
Ha ocHosi 3ar(orry rmrnwocri tlacrr.IHox roairpr

o.{}rur.rrrHoro o6'euy e reprrai.ruo rvp61'leHrHifi
arvocQepi reoperrqHo AoKa3aHo [1], uto cepeArur

aHoMaJrbHa pe{lparuia - I'o, 
""p 

€ MaKcHManbHa

"riuifisa aun.iriryAa - A xo;rnnaur to6paxexr rrrrpr{xa
pefirr.r, ro6ro AorataHo. rqo

p
ro, 

"np 
=0 03942+ IlT".*0. = A . (5)'I

Bpzxoryrovr.r (5), tDoprry-ry (3) r'roNHa 3anl{carr,r
cKopoareHo

l.,tx cep -, A, - Ao (6)

llpu quovry alrnniryAa A, , A,; lloxg'r.u 6yru

nuuipruri B yMoBHHx oArrHr.rrux a6o n rtliniverpax
K].-roBrllr 6icerropou nirenipa. @opruynr (5), a
3Haqrrb i (6) roqrii s ranifi lripi, o rnifi nmoxyerrcr
3aKoH n.rrr{B\nlocri r replrivHo-rlp6yneHrHili an oc-

$epi. Pea"ruuo, B 3a:1€;KHocri Bi: qacY ocepe.4HeHHq B

ceny4rax - t" 3aKoH n-rrrB\"{ocri gfi-t(oH.} erbct :}

TaKr.rM[ siJnocxHnn nov[--Ixa\rn - r [-tl :

.flx 6a*{Nrro. y)Ke [p!r ocepeAHeHHrx n I cenvn{y
3aKoH Br{Kon)'erbcr 3 eiEnocHolo nouulrr(oro l/1000.
Caye r lo.rHisrro ropr,{rta l/100-l/1000 MoxHa
Bu3Hauurr.r exrin:ueHrni neprnra,rrui rparieHru relt-
neparypr.r 3a KonHBaHHm"ru ro6paxesr, a tna.rnrr i
norrpaBKr ra pet[rparuiro. 3aynarru.r]ro, rrlo ro.mosi
rpa:ternr,r. sfigHa.reui, Harrpnrrrla,q. ncr{xpo[,Ierpar{H
AcrraHa, lra]orb niaHocHi noMHJIKH nopaaxa l/10,
ro6ro sI,t:]Haqalorbcfl 3HayHo rpy6ime,

Ooprvry.rra (5) m (6) y3ro,{xgrorbcq 3 aHa.'Iori.t-
xllrru tlnprvrv.raun flasiriea lI.B. [2J ra CraqnllutHa
I.I l3l, orpuuaui i nepeeipeui Hrnnl excnepu-
ireHTa,'rbHo.

ToqHiqm Qopuyl (3) ra (6) Bl.rBtlarlilcb HaNIn B

ABOX aCneKTa.\:

I- 4ocnigxyaiLracl ro.rHicrb Ba3Harlelfirt non-
paBoK 3a pe$paruiro $mor<ryauiiiutnt trletoAotr't (:a
KOJHBaHHTT\,II{ 3o6par(eHb urrpuxin pefiu) B pe3.yirb-

TATI{ HIBEJNOBAHIUI HA CTAHUII.

IcrsnHi nosrrl'rKu nonpaBor(

Bn3galrarr{cb rra ocnori $opuy;ur:
ra pe$par<uito

feoaerir

B (7) 44,.;ep, - RorrpsrKa. BH3HaqeHa u t[oprrrymro

(6), Lrn,- gra:orni nonpaBKr{ 3a pe$paxqirc,

orplnrani b nopirxxnr nepeBurqenb. nn-vip.arcrx
Kopornu\t i.rosrHrr npo\reHeM (16.67u i 50u):

Il-:oc,rilnrnanncr mqnicrb Bn3rtayenrul rron-
paBxx 3a aHolttu-r.bxv peQparuirc s sitrrix no peftqi

tp,uonryarlifiHlnr lrgm.ro\r -ro,,rp (n Koirr{-

Bar{HrMH ro6panteHl nrrpllin pefrrul) i o.trHoqacHo

B[BqaJrAcL ro.rnicrr BnxoHaHHf nponopruinocri
pet[paruifinHx rronpaBon xBaJparau .xoB)s.rH

npO,neru - -L. .

llpx urorrry :

l) en:Haualxcb lrortpaBKx s si.]-rixra no peilr$

fo, 
""p, 

n tboplrynoro (5) ;

2) nusnauarr.rcb eranoHHi [onpaBKH s r{i ni&riKn

rlo pefiqi -4, raKr{M MeroAoM:

xxruo 6icer<rynaru ( uaeogunr Sicerrop ) na cepe.lHe
noi'rox(enHJr urrpuxa peiirur uo xoJr{Baerlcfi. To

npaeu-ruHnfr sijlrix no peiui - a 6yae crrorBopeHo

cepeAHboro ni.r'errsorc peQpanuiero - r=,y,.. ro6ro

orpHi\,ra€\{o niarix ( r-frrr,.); rxruo 6eperucs nianin

no peilqi npl{ HopManbnux rpaaierrrax reMneparypu
(npn cnonifiHux 3o6pilKeuH.ax ni:rpnnx qinefi), ro
rqrarunrrrafi eilrux 6yae cnorBopexo Ao.q,arHbolo

Hop\ranbHolo pe$parcuiero - I,,. ro6ro orpHrra€Mo

siA.riK ( a+ T,) Pi:uuq-q ulrx sitliKil Aae era'ronHv

aHolra.-rbHv pet$pa rrurc -
Y = -f - fu, LeP. h

3) Pisnnui d, -- r,r.,,r1.,.. - To, (9)

MoxHa po3rnrrarr,r, lK icruHHi rtoMn.qxfi Omor.-
raqiliuoro MeroAv Bl{3HalreHHJr pet}paxuii.

4) Maro.ru auova;tni peOparqti ,itrrrr AoB)rurH
L=-501r. 3nafiJem u Qoplryrorc (5), o6qnc,,rnrvro

anolla.qrui pe0paru{ii A"ur innux JoB)KHr{ npoMeHlt

L
'Ja ra Kolo r$opruy,roro

L.
r.'-or, - tr"ro 

-^2' :ttj

5; llor4rarra r"n,, nopinHaerro 3 eraJrouHtrrltn

[o[paBr(ar{[ {- .

Pi'tHHui v.. = Tu,, - ro.

(8)

( l0)

(l l)

t" 't L 't

l0' l0-' 10 t0*
I t0- l0' l0''

6, -- Lru,.,.,,,. - A-c.. 0)
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feo.rurnarrirca 98,/l

Ilo)KHa po3rntlaTl{- tx troMRJIKH HenOBHoro ElrL
HaHK{ trpolopuiirHocri [o[paBoK KBaJparar. .xtFrn

.-2
npoMlHrl' !r.

OcHoron Aocni.qxenb cr:unr crapauno sr{xoHzri
i nenrrci 3a o6'€uou narypa-'rrni crIocreperNseHnt

CraqnurnHa I.I. [31.
Pe:ymraru Aocri.uxexr :eeAeni s ra6-ril{ I ra

z.
Tadnuqn l.

Ifonpaexu za petppaxqin Lron...-". .ix nopiennaun

t emaflounu-wtu nonpqnKantu - Lru,.
foAnun

cnocTepe
)l(EHL

Ato,
(nu)

Ar ., ---
(u-lr)

6,
(uv)

I z 3 4

7 0.01 0.04 +0.03

8 0.17 0.16 -0.01

9 o.20 0.22 +0.02

l0 o.26 0.28 -0.02
2 3 4

I 0.31 0.34 +0.03

2 041 0.42 *0.01

-t 0.48 0.43 -0.05

4 0.54 0.50 -0 04

5 0.44 0.49 |0.05
6 0.31 0.30 -0.01

7 0-22 0.23 +0.01

8 0. l5 0" l4 -0.02

19 0.08 0.05 -0.03

Cepe.aHi 0 2'76 0.271

+ 0.01

flrt = = O.A289ur,r.

Cepeana KBarparnqua noMnrrna mA.r MeHrrIe 0.03

MM-

Tafinuqn 2.

,{outilctceuua movHocmi {nnxmya4iiln ozo
Nemodlt 6u3HerteHHn nonpusoK ru peQpox4in e

oidnix no pert4i mo nponopqiitnocmi pefupax4iit

Knadpamoil doetcuu niniu ( naeu ) - i..

mr = 0.02Luu; m

.fk nnqno 3 Ta6nuqi 2. uonrn:rr.n d,'- 
"aa-HaqHi, npaBAa cl,IcreMaTgqHoro xapaKrepy. Ce-

peAHfl KBaApaTHr{Ha noMujrr(a mt BH3HayeHHt

rronpaBr(r{ 3a peopaKUiro n nilnixy no pefiUi
cKraAa€ 0.02I urvr.

L\efi pery-rrrar Ao6pe y3roAxyerbcs 3 m^r -

orpr{Mauoro r ra6lurli 1(ma, = 0.02B9rr,rrr.r).

,{iiicno, raK , nK fr^, = fr, J,, ro Ha oc-

noni ra6ruqi 2 uaclro mo, = 0.0296r'ar,,r.
3aynaNlrlro. ulo cucreMarn.{Hflfi xapaKTep

IroMlIJroKd, noacuroerrcx rroMl,IJrl(a[ru BI{3Ha-
qeHHt rcoeQiqienra nepexoAy si.q yMoBHrrx
ojr{Hr{rlb aunniry.{u r(olrr{BaHb ao uiniuerpin.
fruoripne 3HaqeHHf, roetliqieHra ilepexoAy
Q=0.909 + 0.029. Buna.trxosa cepeAHs KBa.{pa-
rr{qna [orrnJrKa Bn3HaqeHHr uloro xoe0iuiegra
0.029 npn rxuraHni fioro rxr o6yncreHb
aunriryAu KotrHBaHb 3o6par(eHb ulrpnxir B

uiniuerpax cra€ cl{creMarrrtrxox).
iligrrepgxeHa Aocrarubo BlcoKa roqHicrr

nporop{ifiHocri nonparox ra pe@paxqim xsaA-

paraM ,[oBxr.rHH npovenr - .ii 3 r[opn1-;rn (5)

BlrAHo. Iq,o T=:.--: = f t?, T, y,.=.-o., L'),

ro6ro r-_ .-. e $r xrulcrc ur:oro pr:1' :uinnux
a npocropi ra {acl Toxr re rorr.Ha 6rlo cnoAi-
Barl{cr. tIo nponoplril.:Tt ltotrpaBo( run..,o.

-:-napaverp! I o]-.* Elrr lorr-rrn ueHui 0.059
MTI.

5:. =

V=

- i.256=-- ;e
+ C.4 93

-C.016r'ar'r:

+0.03h'ru:

:m IF,LJ-1r
= 0.059uu.

5 6 7
t i tyt -': .-.J 761 .0 053 -0.053

lT x
--J il i.1 -0 014 -0.085

3 -: -r: ! -0 009 +O 061
,rD { rlft 'n .t 17 -0 013 +0.&17
! -l 5{? {st r-'r J8) .0 013 4 0r3

C-** a:3 *r Iti 4 007 f0 094
t: 1:<{ i -:l {r 3= rl.0 I2 +0 M6
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A. Ostrovskyj, O. Moroz. P Chernjaga
NEW MODERN POSSIBILITiES OF GEODYNAMICS

SummarY
In rvork is shown. that the tnodern linear lightwave rneasurements can be fulfilled with a relative elror of 0.25-0.3
nxll. per I krn. These reachings open new possibilities of geodynarnics: to study not only vertical, but also
horizontal driving terrestrial layer. buildurgs, process equipment for rather short tirne intervals.

A. Ocrponclrurfi, O, Mopor, Il.9epHrra
HOBbTE COBPEMEHHbIE BO3MOXHOCTH |EOA4HAMI4KH

Pe:roue
B pa6ore noKa3aHo,rrro coBpeMeHHue ,rnueInble r,r3[repeHr,u cBeroAaJIbHoMepaMI{ Mo}I(Ha BbrnoJrg.fiTb c
orHocHTeJrbHofi norpemHocrbro l-10 ',a BbrcoxoroqHoe reoNrerpHqecroe HLIBenr,rpoBaHr.re c npeAenrnofi
IIorperrrHocrbro 0,25-0,3 Mrvr.Ha I rrr.xo.(a.3ru.4ocrHx(eHr.rr oTKpbrBaror HoBbre Bo3MoxHocrr.r
reoAr.{ HaMlr(14 :I,t3),qarb ro.'rbr(o BeprHKa,'rbHble, Ho r{ ropr.t3oHTaJrbHbIe .rBuxeHr{fi seMlroii Kopbr.
coopyrxennfi, TexHolrorurrecKoro o6opy,qoBaHur 3a cpaBHHTeJrbHo KoporKHe npolle)r(yrKr{ BpeMeHr{.
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