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O. C. PA3YMOB, T. A. BEPECTOBA

O HOBbIX BO3MO)XHOCTAX U3MEPEHUS NJIUH
3EMHbIX XOPO MPOTSI)KEHHOCTbBIO 100...300 km

CoBpemMeHHast reoje3udyeckasi HpakTHKa Tpebyer OBLICTPOroO H3-
MepeHHs] JIHH 3eMHbIX XopJ npoTszkenHoctbio 100 ...300 kM ¢ oT-
HOCHTEJbHO# MOorpemHocTblo — 2-10-6—10-% u Menee. O6pasoBan-
Hasi ¢ UX IIOMOMIbIO CETh TpHJIATEepalliH, HJIH BEKTOPHAsl CeTb, CIIO-
cobHa YCHJIHTh H Ja)Ke 3aMEeHHTb B CYIIeCTBYIOLLEH acTPOHOMO-
reofie3uIecKoil CeTH 3BEHbsI NepPBOKIACCHOH TPUAHTYJSIHH, a e
pHOJHYECKOE H3MepeHHe JJIHH XOpJ MOXKeT MNpH pelleHHH 3a/ay
reoJHHaMHKH JaTb HCXOJIHBIH MaTepHaJs sl BHISIBJIEHHS BO3MOXK-
HBIX PErHOHAJIbHBIX CABHIOB 3eMHOH Kopel. OO6cyXaaemble B Ha-
cTosiliee BpeMsi MPOEKTHl CO3JaHHA (DYHIaMEHTaJbHOH acTPOHOMO-
reogesnyeckoii cerui CCCP (@ATI'C) nanpaBiieHBl Ha pelleHHe Kak
3ajlay KOCMOHABTHKH, TaK H ONpPeJeJEeHHs 3BOJIOLHOHHBIX H3MEHe-
puil Gurypsl 3eMJIn.

MezKoy TemM B HAcTOsilllee BpeMsl CHOCOOBI ONpeeseHHs JIJIHH
SeMHBIX XOPJ YKa3aHHOH NPOTSKEHHOCTH 160 OueHb IPOMO3JKK,
1160 He obecleynBaloT Hy:XKHOH TouHOCTH. IIIHpOKO MpHMeHsIeMbIi
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(noco6 mepeceucHHil cTBOpa HaG/I0AATENBHBIX CTAHIHI CaMOJeET-
HBMH PajHOJAJbHOMEPAaMH He HCIOJb3YeTCs JJIsl STHX LeJed H3-3a
CPABHHTEIBHO HH3KOH TOYHOCTH JOCTHIAEMOro PpesyJ/bTaTd. ITo-
IPEWIHOCTH H3MePeHHH, CBOICTBEHHbIE KDPYFOBBIM pa/lHOreoAe3Hue-
(KM CcHCTeMAM, OBYCJ/IOBJIeHbl LIYMOBBIMH 3({eKTaMH, BO3HHKAIO:

vH B pe3yJbTaTe OTpaXKeHHs paAnoBOJIH OT 3eMHOH IIOBEPXHOC-

10 B6AM3H HAGMIOAATENbHBIX CTAHIHH, HABHralHOHHBIMH OLIMOKa-
WiI, BAMSIIOIHMH HA HEIOCTOSIHCTBO IHYTEBOH CKOPOCTH H BBHICOTY
[07€T4, HOKOTOPOH HEOMpeleeHHOCTIO B PellleHHH BOMPOca O BbI-
(oTe Mepe/IBHKHON CTAHLHH HaJl TOBEPXHOCTbIO OTHOCHMOCTH B MO~
MeHT MepeceueHHs CTBOpA, NPHOOPHBIMH
NOPPELTHOCTSIMH H HEMOJIHBIM YUeTOM BJIHS-
mis BHELIHEH CcpeJbl Ha paclpoCTpaHeHHE
DaIHOBOJIH.

Haublciiasi TOYHOCTb H3MEpeHHil, 10-
(TEraeMasi 3THMH CHCTeMaMH IIpH MHOro-
KDaTHHIX TIepeceueHHsIX, XapaKTepHayeTcs
0THOCHTeIbHOH ~ omn6koii  10-5—5- 105,
J10T €1noco6 HCMOAB3YIOT ceiiyac s CcO3-
Maiilis ONOPHBIX CeTell B MaJOOGKHTBIX pa-
f0HaX; OH JaeT NpHeMJ/eMble pe3yJbTaTHl,
€CTH 3a/laHHASl TOYHOCTb MOCTpOeHHsi cetn  Puc. 1. [Tlepsas cxema
ie npesbimaer 10-5. gy

Onnako coBpeMeHHBIE TEXHHYECKHE BO3MOXKHOCTH II03BOJISIOT
NPHMEHSATH CTBOPHBIE H3MEPEHMs JJIsi ONpeJe/eHHs IJHH 3eMHBIX
01 B HECKOJIbKO HHOM IJIaHE H C TOMOUIbIO HOBBIX TEeXHHYECKHX
tpercrs. Jlyumme o6pasubl JasepHBIX JAaJbHOMEPOB, KOTOPBIMH
myepsiior paccrosinkst o MC3, umeor aganbHOCTb JeficTBHS B
aniochepe 10 300 kM H obecrneyHBAIOT TOYHOCTH H3MEPEHHH B Ipe-
ferax 10...15 em [2]. CpaBHHTe/NBHO HeZABHO Takas MOMHMDHIH-
J0BAHHAST J1a3€PHO-CNYTHHKOBAS JAaJIbHOMEpHasl CHCTeMa C HCKJIIO-
tennbiM GuiokoM caexkennss 3a MC3 mosBosma HemocpeacTBEHHO
IBMEpHTD JIHHY 150-KHIOMETPOBOH XOpAbl MEXK/IY IPEYecKHM OCT-
posoM Otonn u r. Crneuune-Kpucru (HMranus).

YyuThIBasi BHICOKHE M3MEPHTENbHBIE KauecTBa MOJOGHBIX CHCTEM
Il cnocobHOCTb COBPEMEHHBIX BEPTOJIETOB 3aBHCATh Ha BBICOTAX
2...3 KM B TeUeHHE HECKOJbKHX MHHYT HaJ 3aJaHHOH TOYKOH
3eMHOli MOBEPXHOCTH (C TOYHOCTHIO HECKOJbKO METPOB), MOKHO
IPEIMIOKATL JBE HOBBIE TEOMETPHUYECKHE CXEMBI CTBOPHBIX HabJIio-
lewnil 1jist  ompefeseHHs JJHH 3EMHBIX XOpJ IPOTS’KEHHOCTBIO
100...300 gm. OGe cxemBl NpeAyCMaTPHBAIOT NMPOH3BOJACTBO CHH-
XpOHHBIX HJIM KBAa3HCHHXPOHHBIX H3MEpEHHH B CTBOpe Ha3eMHBIX
IVHKTOB C HclIoJb30BaHHeM mepenBmkubix crtannuil (I1C), yeranas-
TBAEMBIX HA BEPTOJIETaXx.

B nepBoit cxeme HabJIONeHHH, IPeACTaBAEHHOH Ha puc. 1, Bep-
101er By, Hecymimit oTpaxkartenab JasepHbix Jydeir I1C, saBucaer
P21 reOEHTPHYECKHM CTBOPOM XOpJBI, HaJZ Touko# X 3eMHOH IO-
BePXHOCTH, KOTOpast 3apaHee wMapkupyercs. KoopauHaThl 3TOM
TOMKIT ONPEIeNIAI0T U3 MPeABaPUTENbHEIX BBIYICACHHH ¢ JOMYCTHMOH
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IIOTPEIUHOCTbI0 B HECKOJIbKO METPOB M HAHOCAT Ha KapThl. BhicoTa
h 3aBlicaHHsI BepToJieTa Hajl NOBEPXHOCTbIO 3eMJH J0JKHa obec-
IIEYHTh €ro BHIHMOCTb C KOHIIEBHIX ToueK / M 2 3eMHOH XOpJBbL
Jo Hauajsa wu3MepeHHMH [OINOJHHUTEIbHO HAXOLST TIeojle3HYecKne
BbicOTHl H TOYek /, 2 u X 3eMHOH NMOBEPXHOCTH H [0 3THM AaHHBIM
BBIUHCJISIIOT BbICOTHI H’ Tex Ke TOoueK HajA cepoil NPOH3BOJBHOIO
paguyca R. [ns OoJblieli TOYHOCTH UeHTP cdepbl NOMellaioT B
lleHTpe pedepeHL-3ITHICOHAa, U TorAa Bbicothl I’ noayuyaior Mo
dopmyae, mpeanozxenHoin B pabore [1] m oOecneuuBalouieil ToY-
HOCTb BHluHcJaeHui no 10 cm

H/{=H;+ (a —R) ———%ae”smz’Bi—

—%ae" sin? B, (sin? B, — 4 cos? B;), (1)

rjle @ H € — COOTBETCTBEHHO GoJbllasi 10Jy0oCh U IKCUEHTPHCHTET
3JJIHNCOM1a; B — reoje3unyeckast LTHPOTA TOYKH.
[Tpu stom BeicoTa H Beprosera IIC nan cdepoi

Hy=H, +h. )

B Teuenne ceanca HaOJ0IeHHH, KOTOPLIH MJHTCA HECKOJbKO
JIeCSITKOB CEKYHJ[, PEXHM I[oJieTa BepToJeTa JOJKeH OCTaBaThCd
HEeH3MEHHBIM. 3a 3TOT TepHOJ MHOTOKPAaTHO H3MEpSIIOTCS BEJHUHHM
Dy, D, u h. Uto6bl u3MepuUTb paccTostHus D, HCIOJIb3YIOT J1a3epHo-
CIYTHHKOBYIO JaJbHOMEPHYIO CHCTEMy, a BBICOTY h oOmpejessior
JIOGBIM PagHO- HJIH CBETOJAJbHOMEPOM.

W3mepenusi, B HjeajJbHOM CJydae, JOJKHbI BBINOJHSATBCA OJLHO-
BPEMEHHO C TOTPelHOCTbIO CHHXPOHH3AIHH HMIyabcos Menee 0,01 ¢
TpH CKOPOCTH BBIHYKJIEHHOrO cHoca Beprosera jo 1 m/c. Ecam xe
B TeueHHe ceaHca HaOJIIOJeHHUII COXPAaHHUTb HalpaBJieHHE H CKOPOCTh
cuoca ITIC, To Gymer AOMyCTHMBIM NPOBEAEHHE H KPAaTKOBPEMEHHBIX
KBa3HCHHXPOHHBIX HaOJIOJCHHH, NPHBA3bLIBAEMBIX K €JHHOH CHCTe:
Me peructpalud BpeMenH. Ilpu coBpeMeHHON TEeXHHKe MHJIOTHPO:
BaHHsA BEpPTOJIETOB HeOGXOJMMas 4acTOTa Ja3epHOro JajibHOMEpd
JI0JDKHA TIPH 3TOM COCTaBJATb OAHH—ISITH HMIYJIbCOB B CEKYHLY.
Jlnsi HAAeKHOrO NpHBEJeHHs De3yJbTaTOB H3MEPEHHH K OJHOM
MOMEHTY BpEMEeHH NpH HeJMHEHHOM XapakTepe CHOca IIC motpe-
GyeTcst YBENHUYHTb NMPOJOJKHTEIBHOCT H YHCIO u3mMepeHnit, 9TobH
W3 COBMECTHOrO HX aHa/H3a HAa CTAHLUAX BHIOPATh BHITOJHEHLIE
AT MHTEPIOMHPOBAHHA HHTEPBAJ] BPeMEHH HaOJIOJCHHH.

3aTeM B MOJIyYeHHBIe JaHHble BBOAAT allapaTypHble IOMPaBKE
3a MeTeoycJoBHSI HabJ01eH .

Boiuncasiss gauny L xopasl mo GopmyJie

L2 = D? + D2 — 2D, D, cos (9, -+ @2), (3)

rie H/ —H/ D; (H, — H{)?
cos ¢, = —* L4 : =t “)
? 2(R+Hy) 2D,(R+Hy)

D,

i
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BIHFHIE OTAGJNBHBIX DE3Yy/JbTATOB H3MEPEHH{l Ha BeJHYHHY L Haii-
ze o anddepenunanbroit hopmyae [1]

1 .
= 71Dy — Dy cos (9, + s) + (' — 1) 210 @t @)
D, sin @,
B D, D, sin (g, + ,)
2(R+ H\') sin ¢,
+ (HOI—HQI) Dl sin (cpl + ‘P:l gt Dl D2 sin ((pl +‘172)} dD2 +
D, sin @, 2 (R + Hy') sin @,
D‘) i 2 i
+_. S n(fpl + CP.) dH1'+ Ql Sin (q)l +CPQdH2/ +
7L sin @, A sin @,
l{DlDzsin(‘h“‘q)QX( D, £ D, )_
Ll 2R+ HY)? sing,  sing,

}dD: +Ll {D;’""D: cos (@, + @) +

_l_

—sin(xp,+<pz>( i il )}dﬂ'. 5)

sing, sing,

'HpHHHMaﬂ BO BHHMaHHE, UTO YCJIOBHS H3MepEHHH, O/JH3KHe K
JEHCTBHTE/NbHBIM, Yalle BCEro COOTBETCTBYIOT CHMMETPHUYHOH HJIH
IPIMEPHO CHMMETPHYHOH CXeMe H3MepeHHH OTHOCHTEIbHO TOUKH
By, monoxkum s ynpomenuss gp1=@:=¢ u 2D=~L. Torga cpen-
H0I0 KBAa/PATHYECKYIO MOrPEIIHOCTb HCKOMOH JJIHHBL XOPAbl MOXKHO
BHYHCIHTD 1O hopMyJie

m? = m%). 4 mz’ + cosg (m},x, + m? hn 4Lm§,o,). (6)

Has xopawr mnunoir 200 kM H BbIcOTON h=2 KM cos = 0,03,
Il eC/H 3a/laHHAsi TOYHOCTb H3MEPEeHHSI XOpABl H3 OMHOrO IHKJIA

m i
paBHa o =10-%, To mpH ONTHMaJbHOM pacHpejc/ieHHH BECOB H3:

MepeHHil TOTPEIIHOCTH HeIOCPEJCTBEHHO H3MEpPEeHHBIX BEeJHUHH He
JOKHBL TIPEBBIIATD Mp<< 14 oM, muy,<<55 cM, mu, =mg, <86 cMm.

[Ipn BEHINOJHEHHH HECKOJbKHX IIHKJIOB HaOJIOJeHHi (a OHH He-
00XOZHMBl H JAJsI KOHTPOJISI) MOXKHO JONYyCTHTb H COOTBETCTBEHHOE
yBe/IMYeHHE 3THX IOTPEIIHOCTEH. :

JlomonHUTEeIbHEIE IHUKJBL AJs1 0cJab/ieHus] BJIHSIHHA pedpakuuu
Ha pesysbTaThl M3MEPEeHHH leqecoo0pasHo BHIOJHATh B pasHoe
BpeMs CYTOK H B PA3JHYHBIX METeOyCJIOBHSIX.

[Ipn ananaH3e JaHHOTO MeTOJa BO3HHKAeT BOMPOC O HeOOXoIHu-
MO TOYHOCTH 3aBHCaHHMs BepPTOJIeTa HaJi CTBOPOM 3e€MHOH XOpJBL.
Bamsinne HecTBOPHOCTH HAOJIIOJCHHH HA H3MepDeHHble BeJHYHuHBl D
il h BblUHCJISIeM 1O NPHOJIHKEHHBIM (OpMyJIaM.

SZ S?

~_1. 2 7

AD=gf; Ah==gy. (M
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Ecan B3sitb Apx~0,2mp u Ah~0,2my,, TO 3T0 BIHSIHHE OKa-
KeTcsl npenebperaemo MagbiM. IIpn ykasaHHBIX Bbille 3aJaHHBIX
HOTPEIIHOCTSX Mp U My ¢ 1151 D~ 100 ¥xm u h~2 K Haiigem S =
=75 M, Sp=21 ™.

Orciona caejyer, 4TO BIOJIHE JONYCTHMAa INOTPEIIHOCTh 3aBHCA-
HHS BepTojieTa HaJ TOYKOH X 3eMHOH NOBEPXHOCTH B IIpejenax
1...2% or BeICOTH NOJeTa. B cBooO ouepenb BJIHSIHHE YKJIOHEHHS
IIC or reoueHTpHYECKOro CTBOpa XOPIbl, OOYCJOBJIEHHOE YKJIOHEe-
HHEM OTBECHOH JIHHHH TOYKH Bg OT TeOleHTPHYECKOro pajnyca-
BeKTOpa R, Takxe OKasbiBaeTcs NpeHe6peraeMo MaJbIM, MOCKOJIb-

4
Ky Spmax= w =50 M.
3438’

YuuTbiBasi, 0JHAKO, YTO YKJOHEHHS S MOTYT BBI3BaTh CHCTeMa-
THUECKHe IOTPEelIHOCTH B H3MEpEHHBIX [aJbHOCTSX, Lieqecoo6pasHo
B TeyeHHEe ceaHca HAOJIOJeHHH H3MepATb B Touke X YKJIOHEHHS
BepTOJIeTa OT 3€HHTA 3TOH TOUKH H HAIpaBJIEHHs XOPABl XOTH Obl
¢ touHocthio no 1’. Ilpome Bcero 3To0 caenatb KHHOTEOJOJHTOM.

HenocraTok paccMOTPeHHOH CXeMbl H3MEpeHHH — HeOOXOIH-
MOCTb IpeJBAPHTEIBHOTO ONpeJesNeHHs BBICOT TOYEK 3eMHOH II0-
BEDXHOCTH H TeO0J€3HYEeCKHX IIHPOT 3THX TOYeK, NpuHyeM IOrpen-
HOCTh TIOCJEJIHHX AOJXKHA ObITh He Gosee 17 (~30 m).

Ot 3Toro HemocraTka CcBOOOJHA BTOpas cxema HabJIOJCHHUH,
NOKa3aHHash HA PHC. 2, KOoTopas, OfHAaKo, Oojiee CIOXKHA B TEXHH-
YeCKOM HCIIOJTHEHHH. |

CorsiacHO 3TOH cXeMe, HCKOMYIO IJIHHY L XOpJIbl ONpenesior
10 pe3yJabTaTaM CHHXPOHHBIX HJIH KBa3HCHHXPOHHBIX H3MepeHHH
paccTosiHMH OT Ha3eMHBIX NYHKTOB a0 ABYX IIC, ycTaHaBIHBaeMblx
Ha BepTOJIeTaxX, 3aBHCAIOIIUX B CTBOPE H3MEPEHHOH JIHHMH M OJHO-
BpeMeHHO H3MepsieMoro Gasuchoro paccrosinust Do mexay INIC. Kak
H B TpeJblAylleM cJjydae, pacCTossHH D H3MepsIioT Ja3epHBIM
CIIyTHHKOBHIM [aJbHOMEPOM, a yAajeHHss h — Jio0sM pajHo- Wil
cBeToaIbHOMEPOM. Tak Kak

L?=h+4 D —2h, D, cosa, (8)

rae yroa a=Ai—A; — (yHKUHS H3MEpPEHHBIX PaCCTOAHHH, BJIHS-
HHE OT/IeJbHEIX PEe3yJbTATOB H3MEPEHHH Ha HCKOMYIO JuHY L Xo0p:
1Bl 371ech ompenensiercss AHG(epeHnIHANbHOR (HOPMYIOH
hy D h, D h,D, sina
dL ="sinadD, — 2= sinadh, + +— - ——
Ll Ll, [ L

SIna | 1. cos B, —1,cos B,) dD, +

X

X

L l,(D,— h, cosa)+ h, D, sinacos Cg] D, +
Ll,
+ 1, (h, — D,cosa) — h, D,sinacos C,] . )
LI,
rae [ — BHICOTH COCTaBJSIOUHX TPEYTOJLHHKOB CXEMBI.
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i Jlast nauHON cxembl HabuIoAeHHH Tpu pacmosioxenud 11C Hemo-
| (pecTBeHHO Haj TOuKaMu [ U 2 3eMHOH IIOBEPXHOCTH, JJIHHE XOp-

1w L=200 km n ly=hy=3...4 KM npHOJHKEHHOE 3HAUCHHE CPEJ-
Hell KBaZpaTHUECKOH OWIHOKM JJIMHBI XOPAB HAXOHSAT H3 BHIpaxke-

i

- His ) 2 2 J10=4(m?2 1= m2

| mj == mj, + mj, + mp + 4-107*(m} + m; ). (10)
Ecin paccrosmnst D n3aMepsioT paBHOTOYHO, a IOTPELIHOCTH

m<2 M, T0o mr=1,7mp. Ilpu pacnosnoxenun I1C B cTBOpe H3Me-
PIeMOl JIHHHHM Ha TeX »Ke BhICOTaxX, HO Ha yzxaJseHuH 30...50 kM

Puc. 2. Bropasi cxema Hab.oneHHil.

07 HaGJi0aTeNbHBIX CTAHUHH, MOrPEIHOCTb JJIHHBL XOPJAH BO3pa-
(TaeT 10 2,7mp ¥ YBEJHUYHBAETCSl JaJibllie C YMEeHbIUEHHeM 6asHuc-

Horo paccrosinust Do.

Yro6e 06ecneynTh OTHOCHTENbHYIO MOTPEIHOCTH HCKOMOH JJIH-
bl YOPIBI B Tpejesrax 2-1075, norpebGyeTcst BBIIOJHHTH MHOTOKPAT=
| Hbe H3MEPEHHs (KaK MHHHMYM TPH LHKJa) B PasHBIX MeTeoyc/o-
BHX H 110 BO3MOXKHOCTH OIpPEAEJHTb B 3TO BPEMs 3JIEMEHTHI aTMO-
theproii pepakuuu. B ciydae ONTHMAJNBHOTO paclpeieneHHs Be-
B H3MepeHH#H TOUYHOCTb Mmr/L=10"% u3 omsoro nukiaa HabJrome-
i JocTHraercss IpH OOeCIeuyeHHH TOYHOCTH HEMOCPEICTBEHHBIX
mMepeHn#l B penenax mp<< 12 em, mp<<80 cwM.

[l1s mpakTHYeCcKOl peasqW3allMd JaHHOTO METO/AA H3MEpEeHHH T0-
1pedyeTcsl HMETb H3MEPHTENbHYIO allapaTtypy co CJAeIYIOUIUMH Xa-
DaKTEePHCTHKAMHU:

a) J1a3epHble 1aJbHOMEpPHI

JanbHOCTh JeiicTBHSI B atMochepe — 200...300 xkm

AmmTenbHocTh nmnynabca — 0,2... 1,0 HC

9acTOTa MOBTOPEHHS] UMIYJabcoB — 1...5 ¢

pacxomuMocTb BEIXOmHOro Jyda — 0,03...2,0 mpan

CUETYHK BpPEMEHH MPOXOXK/JEHHSI HMIYJbCOB C pa3pelleHHeM
01...1,0 ac (TakHMH XapaKTEePHCTHKAMH yKe 00/aJaioT Jyyllne
06pa3ubl naabHOMEpOB, padpaborannbix Bo ®@pannuu 1 CIIA [2]);

6) cucreMa perucTpanuu BpeMeHH HAOJIOJEHHH HJIH CHHXDOHH-
3alHH MMITYJIbCOB, obecmeunBaiomasi TouHocth B npeneaax 0,01 c;

B) AajbHOMEepH aas u3Mepenus BhicoT [1C naja MOBEPXHOCTHIO
3ewsn, maomne morpemHoctbh He Gogee 0,5 M.
~ Jlas poBefeHHsl HaLlero TNpenJoXkKeHHS N0 IPOH3BOJICTBEHHOTO
ICMOJb30BAHHST TTOTPeOYIOTCS KOHCTPYKTOPCKHE H 3KCIEPHMEHTaJ b=
fibie pa6OTHI IO CO3/IaHHIO OTEUECTBEHHBIX 00pasloB Ja3epHbIX (HJH
IHBX) JaJbHOMEpPOB C JaJbHOCTBIO JeHCTBHS B aTMochepe 10
300 kM ¥ TOYHOCTHIO HENOCPEJCTBEHHBIX HM3MEpeHHH B Tpeaenax
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0,5 M; npojo/KeHue paboT IO H3YUYEHHIO BJHSHHS pedpakluH Ha
pe3ysbTaThl H3MEpPeHHH H pa3paboTKe METOAOB y4eTa HJH KOMIIEeH-
CalHH 3TOTO BJIHSIHHS NPH H3MEPEHHH AJIHH JHHHH OOJBIIOH MpO-
TA2KEHHOCTH.

Ha mam B3rasij, IpeaaoKeHHble 3/eCh CXeMbl HAOJIIOJeHHH IpH
HaJ/JHYHH COOTBQTCTBYIOIL[Eﬁ anmapatypbel MOXKHO IIDHMEHSATbL B Treo-
JIe3HYeCKOH TpaKTHKe, OCOOEHHO B TOpPHLIX paloOHaX H paHOHaXx
Kazaxcrana n Cpenneii Asus, rae MHoro 6e306/auHBIX JQHEH.
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