CpenHsAs CKOPOCTh BOJIHOTO MOTOKA, HAOETAIOIIEr0 HA TPagyupyeMbIi (TapupyeMblil) H3MEPUTENH CKO-
poctu, m/c — ot 0,04 o 3,0.

[orpemHocTs onpeneneHust CKOPOCTH BOJHOTO MOTOKA TP JOBEpUTENbHOHN BepositHocTH 0,95 — He 6o-
nee = 1,5%.

Hopwma cpemneit HapaOOTKi Ha OTKa3 YCTAHOBKH C YYETOM TEXHHYECKOTO OOCITy>KWBaHUS, periiaMeHTH-
pyeMoro MHCTpyKIueH 1o sxcmiyaTtanuy, 4 — 10000.

[MonHerit cpenumii cpok ciayx0sl, et — 10.

CrpykrypHas cxema YIINC npuenena Ha puc 4.

> BYuOJI [«

y
|M1|'= C1mi| 2 |

g It | @

—

2]

Puc. 4. CtpykrypHas cxema YIIHC.

BYuO/I - 6:10k ynpapieHHs1 H 00paGoTKH JTaHHBIX Ha 6ase MepcoHAIbHOTO KOMIIBIOTEPA;

M 1-snekTpoaBUraTeib JUisl BpalleHus poTopa 2; M2-sieKTpoABUraTeib Ui BpalleHus
cMeHHOM mTanry 5; H11-muT ynpapneHus snektpoasuratenem M1; HI2-mut ynpasieHus
anekTpoasuratesnieM M2; J[1-garauk gucio o6opoToB cMeHHOH mTanrH 5; J12-naTauk
qHCII0 000pOTOB poTopa; J[3-1aTuuK YHCI0 000POTOB U3MEPHTEJIS CKOPOCTH ITOTOKA BOJIbI
4; 1-6acceiin; 2-poTop; 3-MITaHTa IS KPSIUICHHUS] H3MEPUTEIISI CKOPOCTH IOTOKA BOJIbI 4; 4-
THAPABIHYCCKAs BEPTYIIKA, S-CMEHHAS IITAHTA JUIS KPSIUICHUS 00pa3I[OBOT0 U3MEPHUTEIS
CKOPOCTH MOTOKA BOJIBI.

BOJIOYYET HA OPOCHUTEJBHBIX CHCTEMAX CTABMJIN3ATOPAMM
PACXO/JIA BOJIbI

T. Cynrananuena, O.B. AtamaHoBa

KbIproizcknii arpapHblii yHUBEPCHTET

TeopeTHyecKkr U HKCIEPUMEHTATHHO OBLIO YCTAHOBJICHO [2], UTO TIpH paboTe CTa0MIM3aTOPOB pacxoja

BOJABI B ONPCACIICHHOM AUAIIa30HC HaIlOJIHEHHI OT Hmin a0 Hmax nepen CTa6I/IJ'II/I3aTOpOM (I/IH,Z[I/IBI/I,I[yaJ'II:-
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HOM JUIS K&XIOM KOHCTPYKIWH) OTBOJMMBIE PACXOAbl BOABI OCTAOTCS MPAKTHYECKH ITOCTOSHHBIMU
0O = const .

Hcnonb3oBaHue STOro CBOMCTBA MPEACTABIACTCS BO3ZMOXKHBIM JJIsl LIeIeld BOJOydYeTa CTaOMiIn3aTopaMu
PacXo/I0B BOJIbI HA OPOCUTEIIEHBIX CHCTEMAaX.

[IpocieanM MHBaPHAHTHOCTL CTAOMIIM3ATOPOB PACcX0a BOJIBI HA PsiJie MPHUMEPOB.

3anuieM GopMyITy UCTCUCHHSI Yepe3 CTa0MIN3aTop I OJTHOM U3 HanbOoJIee MEPCIICKTUBHBIX HA CETOJHS
KOHCTPYKITUH — KOJIBIIEBOTO CTAOMIIN3aTOpa pacxo/1a BOJbI:

O = uba+2g(H — &a) = Cab. (1

OCHOBBIBasICh Ha MPUHIIUIE CTAOMIN3AIUN BOJOTIOAaYH STUMH KOHCTPYKIIUAMH [2], MOYKEM 3amHcaTh:

UA2¢(H —&a) = % = const . ()
a

Jst komprieBoTO cTabMnmM3aTropa pacxosa Boas (purc. 1) mpumem:

~2g(H —ea) = Cp; 3)
==C,. 4)

Ha ocHOBe sKCIIEpUMEHTANILHBIX MCCICIOBAHUM JCHCTBYIOIICH MOJIEH KOJIBLIEBOrO CTabMiIu3aTopa Obl-
JI TIOJTYYEHBI BOJIOMEPHBIC XapaKTepUCTHUKH (TaouI. 1).

Tabnuna 1
BonoMepHbie XapaKTepUCTHKH

@, 0,006 0,0115 0,0153 0,0191 0,0235

0, w'/c 0,0015 0,0029 0,004 0,0051 0,0063

C,, wjc 1,721 1,734 1,730 1,758 1,776

C2 , M/c 1,689 1,698 1,725 1,740 1,787
w‘ U T ——(/———-._;.-—'—-r""""'—h ——

— [ }— Vi f
a0
& ¥
S 3
15 ws NS
10 2 A ——
N_ 212 A
7

TT77777A777N\/

LIS 77777777777

Puc. 1.
CxeMa KOJIBIIEBOTO CTaOMIN3aTopa pacxoa BOIbI M €0 pacXoaHas XapaKTePUCTHKA

[To pe3ysnbraram Ta6i1.1 BOIOMEpHAs KOHCTAHTa C YYETOM JOIMyCTUMOM TouHOoCTH (£ 5% ) OblIa IpHUHsTA
pasuoit C =1,74 m/c.

B paccMoTpeHHOM cityyae OTBOAMMBINH PacXo MPH HOPMaIbHOM pekuMe paboThl BHIOPAHHOW KOHCTPYK-
WU PACCUUTHIBAETCS IO (hopMyIie

O=Cab=174-b-a. ®)
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3aBUCUMOCTH (5) MOATBEPKAAET MPEAIOIOXKEHHE 00 NHBAPUAHTHOCTH CTa0MIN3aTOPOB PacXo/ia BOJIBI.
Pacxonnast xapakTepHUCTHKa KOJBIIEBBIX CTAOMIIN3aTOPOB pacXxoia BOABI (pUC. 2) TIO3BOJISIET YTBEPKAATh

0 TIOCTOSIHCTBE OTBOAMMOTO Pacxolia BOIBI C TOYHOCTHIO t 5% mpu Hamopax mepen CTaOWIN3aTOpOM
HMX/Hmin <2,6..2,75.

Takum 00pa3oM, BOJOMEPHYIO KOHCTaHTY AJISI KOJBLIEBOTO CTa0MIM3aTOpa MOXKHO PacCUUTATh 10 3aBU-
CUMOCTHU

C = /u\/zg(Hmm - gamax) ’ (6)

roe a.,.— MaKCUMaJIbHOC OTKPBITHE CTa6I/IJII/13aT0pa.

Bxopsmue B popmyny (6) snauenus y, H ., &, a,, 3aJa0TCA HAa CTaJHUHU NPOESKTHPOBAHHSA CTAOU-
JN3aTOpa B COOTBETCTBUH C METOJUKON MHKEHEPHOTO pacyera.

3Hast BoAOMEpHYIO KoHcTaHTy C AJisi KOHKPETHOTO KOJBIEBOTO CTa0MIN3aTOpa, JIETKO YCTAaHOBUTH OTBO-
MBI pacxof o ¢opmyre:

O=CrnDa, (7

rac D - ANaMETP KOJIBIEBOTO CT3.6I/IJ'II/I33.T0pa MO0 KPOMKE UCTCUYCHUA.

Paccmotpum 3asucumoct O = f(H) y HEKOTOPBIX JAPYrHX KOHCTPYKIHMH CTAOMIM3aTOPOB PAaCXOI0B
BOJIBL.

OnmHuM W3 NepBBIX ObUT CTAOMIIN3aTOp, UMEHYEMBIH 3aTBOPOM-aBTOMAaTOM C IBOMHBIMU HAaKJIOHHBIMHU
crenkamu Tuna PJI, pazpaboran nactuTyTOM “Cpeaa3runpoBoaxionok” (puc. 2) [5].

DTOT CTa6I/IJII/I3aTOp COCTOMUT M3 HCIOABHXKHOI'O IIOPOIra-BOAOCIMBA U NEPEMEIIAIOMICTOCA B BEPTHUKAJIb-
HOM TIJIOCKOCTH 3aTBOpa ¢ HaKJIOHHBIMHU KO3BIPbKaMH.

H

y Hmin | {0 g

) g~ =z /= \Ot Ue

—_— L Y VA VAr
N SHAEHEE ch N
v N SRS Vo

R
¢ 66° —
S 7777 TTT7 777

! , q
o gz g4 a6 g8 10 Qmox

Puc. 2
ABTOMAT C IBOMHBIMHA HAKJIOHHBIMHU CTEHKAMH

Crabunu3zaiust BOJOIOAa4ul 00ECTIeunBaeTCs 3a CUET BO3PACTAHUS THUIPABIMYECKUX COMPOTHUBICHUH U
MOTEPb HAIopa NpU MOBBIICHUH YPOBHS BOIBI BEpXHEro Obeda MyTeM CO3JaHUsl KOMIAKTHOM 0OpaTHOM
CTPYH MEXIy ABOMHBIMU CTEHKAaMHM, HAIIPaBICHHONW HABCTPEYy OCHOBHOMY IOTOKY, BBITEKAIOIIEMY H3-110]

sarBopa. B nmanasone xonebanuii nanopos H, /H . < 2,0 obecneunsaercs crabuibnas (£5%) Bogo-

1mojiaya KOHCTPYKIIUEH B OTBOIAIIMN KaHal. Pacxom MCTeUeHHUs ompeaeseTcs o U3BECTHON (GopMmyJie Hc-
TEUCHUS U3-TIOJ1 3aTBOpA:

O = abuy2g(H . — &a,,.) = ab-0,6,/2-981((1-0,8-0,1)-0,7-0,1) = 2,4ab.  (8)

Bxopgsmas B (8) senmmunna C = 2,4 Jl/l/ C SBISETCS BOJAOMEPHOUW KOHCTAHTOH cTa0uMIn3aTopa.

PaccmoTpum errie ouH CTAaOUIN3aTOP pacxoaa BOABI, KOTOPHIH HA3BIBACTCS “‘CTYIEHUYATHIM CEKIIMOHHBINA
kopobOuateiii mut” (CCKIL) (puc.3) [3].
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B ocnose ¢pynkunonmnposanns CCKIL] mexur Takke mpUHIUT 0OECTIeUYeHHUs] TTOCTOSTHCTBA OTBOJUMOTO
pacxoja 3a c4eT U3MEHEHHUsS 4 TOIIUTOBOTO OTBEPCTHs 00OpaTHO MporopiroHansHo +/ H . PacxonHas xa-
pakrepuctuka CCKI] npuBenena Ha puc.4.

7 ,
T 7
| ﬁ: 7
7
8 7 |7
§ 7 1 ; ; TV
TTITTITTITT 777 Uiz

Puc.3
CrymeH4aThIil CEeKIIMOHHBIA KOpOOYaTHIi IMUT

ni/Hp ,
25 = , ——t 5%
© o f o2 -~
20 &‘ o ? 8 G "
' T N O Q T
I[N S
= S 3
1.5
f,o e S —— m— p— X \,‘___a- = ‘5’/,
62 o4 0,6 o8 Q/Qmax

Puc.4
Pacxomnas xapakrepuctuka CCKIIL]

PaccmarprBaemasi KOHCTPYKITHS TO3BOJIIET 00ECTICUHTh JOBOJIBHO 3HAYMTEIBHBIN JHUAMAa30H KOJIeOaHUi
HATOPOB Iepe]] CTabWIIN3aTOPOM, MIPU KOTOPOM 00ECIIeUnBaETCS MOCTOSHCTBO OTBOAMMOTO PAacXojia BOJIbI.

Crabunmzauus Bojionofaun obecneunsaercs, e H [H . <2.6.
Koadduuuent pacxoma crabummszaropa i =0,7...0,73, koadbdunuent cxarus notoka ¢ = 0,9...0,95,

MakcuMaibHoe oTkpbithe d,. =038H , (H,=H ;).

Paccuntaem BogJOMEpHYIO KOHCTAHTY:

C=p\2g(H, - ea,,) =0,742-9,81(0,5-0,95-0,38-0,5) =1,75 ,% : 9)

PaCXOI[ HUCTCUCHUA MOXXHO 3aIIuCaTh
QO =Cab =1,75ab. (10)

Takum o0pa3om, ydeT Boabl cradbmiamzaTopoM pacxoma CCKIL, uMmeromumM onpeaeieHHyo IHpUHY b,
MOKeT o0ecreunBaThCst corsiacHo Gopmyiie (10) B 3aBUCHMOCTH OT BEITMYHHBI OTKPHITUS cTabnin3aropa a.

OnuH U3 HaMMeHee METAJUIOEMKHX CTa0MIIM3aTOPOB pacxoia BoAbl — “KopoOuaTsiii MOHOONOK” (KM) ¢
TUAPOACHCTBYIONIECH cucTeMou ynpasienus (puc.S) [1].
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N

Hmax

SNNNNANNN NN

Puc.5
KM c ruapoaeiicTByromIed cuCTEMO yIIpaBieHUs

CooTHOIIEHHE HATIOPOB TIEPe]] CTA0MIN3aTOPOM, IIPH KOTOPOM 00€CTIeUnBaeTCs CTabMIIbHAS BOJIOIIO/a4a,
y IaHHOM KOHCTpyKumu coctasnser H, [H . <18.

MuHNMaNBHBIH HAmop, NpPH KOTOPOM OOecrednBaeTcss CTAaOMIM3alMsl BOAONOAAYH, HA3HAYAETCS
H_. =10 m. MakcumansHoe otkpbiTue crabmmmsaropa a,, = 0,35H . . Kosdduuuenr pacxona cra-

m

ommsaropa i = 0,56...0,66, kosddurment cxarus nmoroka & = 0,61...0,67 .
Mexanusm (QyHKIIHOHHPOBAHUSI CTAOMIM3aTOPa OCHOBAH Ha MPHHITMITE CTAOMIM3AIlMK PAacxo/ia OTBO/IA 32

cuet u3MeHeHus koaddunmenra pacxona 4 B GyHkimu v H .

Pacuer OTBOAMMOTO pacxoJia OCYHIECCTBIACTCA 1O 3aBUCUMOCTH (1)
BOL[OMepHaH KOHCTaHTa CTa6I/IJ'II/I3aTOpa OMpeaACIACTCAd CICAYOINM 06pa30M:

C=pu2g(H ., —&a,,.) =0,56,2-9,81(1-0,67-035)=2,1 wm/c. (11)

C yuerom (11) pacxom ucredeHus

O = Cab = 2,lab. (12)

PaCXOI[HI:Ie XapaKTCPpUCTHUKHU CTaGHJ’IHSaTOpa MPUBCACHLI HA PUC. 6.

! ’/‘//m'ﬂ - r
/, 75 \m ,""R' - %) |
~
Q‘ - > N\ i '

0 N
15 —="21 § 3]
§ R Sy
125 %ﬂ R E \
1.0 — — __7_-
azs

Puc.6
asucnmoctn Q/Q. = f(H/H ) crabumsaropa KM

EH_IG OJJVH CTa6I/IJ'H/I3aTOp pacxonga BOAHI, pa60TaIOII.[PII>i Ha IIpUHIMUIIC CTa6I/IJ'IPI33LII/II/I pacxona OTBOJA 3a

cuetr y = f (\/H ), Ha3bIBAETCSI MOHOOJIOUHBIH KOpoOuaThid cTabunmmsarop pacxona (MKCP) (puc. 7) [4].
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Crabumuzarop pacxona Bonst MKCP u ero pacxoanas xapakTepucTHKa

MuHHMaabHOE HAMOJIHCHHUE nepen CTa6I/IJ'H/133,TOpOM Hmin =1 m. MakcuMaabHOe OTKPBITUC cTabuIn-

satopa a,, = 0,25H ko3 durment pacxoma u = 0,42..0,6, xoddpdunMeHT CxKATHA MOTOKA
£=0,6..0,7.

Pacxon ucreuenus uz-nogq MKCP

min °

0= al‘[,u\/Zg(Hmin - mmax) = (CIla, (13)

rae I1- mepumeTp ucteueHus (BETMYUHA OCTOSHHAS JJIS1 KOHKPETHOTO CTAOMIM3aTOPa).
BonomMepHas koHcTaHTa

C=u2g(H,,;, —&a,,) =0,422-981(1-0,6-0,25)=1,71 w/c. (14)

C yuetom (14) pacxoJ uCTEUeHHUS
O =171lla. (15)

Ha puc. 7 HarnsgHO BUAHO, YTO B IUana3oHe KoyeOaHwii HaropoB oT 1 u 1o 1,8 m cTabumm3aTopsl sB-
JITFOTCSI BOJIOMEPAMHE C PACXOJOM HCTCUCHHUS, ONPEACIIICMBIM 110 3aBUCUMOCTH (15).

Pesynbrarel aHamu3a BOJOMEPHBIX XapaKTEPUCTHK CTAOUIIM3aTOPOB Pacxo/1a BOABI MO3BOJISIOT PEKOMEH-
JIOBaTh CTAOMIM3aTOPHI B KAUECTBE CPEACTB BOAOYUYETA HA OPOCUTENBHBIX cucTeMaX. [Ipu 3ToM B Kaxa0oM
KOHKPETHOM CITydae HEOOXOIUMO Ha CTaJUH MPOSKTUPOBAHUS CUCTEMbI BOJIOPACIIPEICIICHUS B 3aBHCUMOCTH
OT NMPHUHUMAEMBIX THIIOB CTA0MIN3aTOPOB MPOBOAMUTEH PAcUYET BOJOMEPHBIX KOHCTAHT TI0 aHAJIOTHH C TPOBe-
JICHHBIM B HACTOSIIEH paboTe.
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YCOBEPHIEHCTBOBAHHASA 'NIPOMETPUYECKAS TPYBKA - HOBOE
CPEJACTBO BOAOYYETA

Y.P. PacynoB

CAHUUPH um. B.JI. Kypuna

Kax n3BecTHO, €AHHCTBEHHBIM W CAMBIM PacIpOCTPAHEHHBIM Ha MPAKTHUKE CPEICTBOM M3MEPEHHS CKOPO-
CTH BOJBI SBIACTCS ruIpoMeTprudeckas Beprymka (CMB).

Hecmotps Ha mmpokyro pacnpocTpaHeHHOCTs, | MB mpucyin psiji CylecTBEHHBIX HETOCTATKOB, K KOTO-
PBIM MOXKHO OTHECTH: HEOINEPATHBHOCTh WH(OPMAIUH; WHIAUBUAYAILHOCTh IPAJIYHPOBOYHON XapaKTepH-
CTHKH, COCTaBJICHHE KOTOPOH M JaibHeHIIe NepHOANUYECKUE TTOBEPKH TPEOYIOT HAIMYHS JOPOTOCTOSIIETO
CHENHUaIbHOrO CTEH/1a; HENPUMEHHUMOCTh e¢ 0€3 IMOHOM pa30opKH, YUCTKU, COOPKH B CMa3KH TIOCIe KaKIo-
T'0 UCTIOJB30BAHMUS, U T.11.

OcHOBHOI1 MTPHYHHON OTMEYEHHBIX HenocTaTkoB I MB siBnsieTcst Hanuune B ee KOHCTPYKIIMM MeXaHu4e-
CKU ABIDKYILUXCS U TPYIIMXCS JIEMEHTOB U Y3JI0B, HE 3alUILEHHBIX OT BPEAHBIX BO3JAEHCTBUH BOJBI.

Crnenyer OTMETHTB, UTO, B CBOE BpeMsi, OBUTH C/ENaHbl MONBITKH COBEpHICHCTBOBaHMs paboTel IMB -
pa3paboTaHbl HIEKTPOHHBIE CPeiCTBa 00pabOTKU CHTHAJIOB JIONACTEH U IpeicTaBicHus HHGOPMALUH B IO-
TOBOM BHJIE C LETBIO CO3JaHus yJ00CTBa MPH MOIb30BaHMM €t0. OTHAKO 3TH COBEPIICHCTBOBAHUS KACAINCH
TOJIBKO 00pabOTKH CHUTHAIOB, (opMupoBaHHbIXx 'MB, a He popMHUpOBaHUS CaMHUX CHUTHAJIOB O CKOPOCTH BO-
JTbI, TIO9TOMY OHH HE HAITH IIHPOKOTO MPAKTHIECKOTO TIPHMEHEHWS.

W3 3apyOexupix HaMm u3BecTHa [ MB ycoBepIiieHCTBOBAaHHOH KOHCTPYKITHH B KOMITICKTE € 3JICKTPOHHBIM
OnoxkoM 00paboTku curHana. OTIHYUTEIBHBIM NpeuMyliecTBoM 310l [MB siBnsercss uzonsius (3amura)
y3J1a TIOJIIIMITHUKOB OT BOJIBI 1 €€ BO3/ICHCTBHUI, KOTOpast TIO3BOJIMIIA PE3KO YMEHBIIUTH TPYAOEMKOCTh IKC-
mryatandd. OJHAKO €€ CTOMMOCTD TOcTaTouHo BhIcoKas (okoso 2000 momn. CLIIA). Kpome Toro, 3HEproeM-
KOCTB €€ DJICKTPOHHOTO 0JI0Ka OOoJbIIas.

B nannHoli paboTe TPHUBOASATCS OCHOBHBIE PE3YyAbTaThl paboT MO pa3paboTKe, H3TOTOBICHHUIO H
IKCIEPUMEHTAIBHBIM HCCIICAOBAHUSAM YCOBEPIICHCTBOBAHHON ruapomerpudeckoil Tpyoxu (I'MT), pabora
KOTOpOH OCHOBaHAa, Kak W paboTa TpaaulnoHHBIX TpyOok [IluTo Ha ompeneneHHWH CKOPOCTH BOXBI O
PasHOCTH AMHAMHYECKOIO M CTaTHYECKOro JaBieHUH (ypOBHEH) BOABI B H3MEPHUTEIBLHBIX TpyOKax,
OITYyCKaeMOH B KOHTPOJIUPYEMYIO TOUKY ITOTOKA BOBI, B O0YCITIOBIIEHHONW CKOPOCTHIO BOJIBI.

OcHOBHbIE Pa3HOBUIHOCTH TPyOOK IluTo, MpUHIIUIIBI U OCOOCHHOCTH WX PAbOTHI JOCTATOYHO MOJPOOHO
onucansl B [1] (puc. 1-3). IlosTomMy HeckoIbpKO NMoApoOHEE OCTAHOBUMCS TOJIEKO HA OCHOBHBIX HENOCTATKAX
W3BECTHBIX Pa3HOBHIHOCTEH TPaauIMOHHBIX TPYyOOK [TuTO, OrpaHMYMBAOMIMX WX MIMPOKOE MPAKTHIECKOE
npuMenenue [2, 4, 5, 6].

Kak ormeueHo u B [1], OCHOBHBIMH HEAOCTATKAMH H3BECTHBIX TpyOOK [1uTO SBISIFOTCS Chemyromye:

- HEJOIyCTUMO OoJbluasi IOrpeliHOCTh U3MEPEHUS, 0COOEHHO MPU MANBIX CKOPOCTSX, 00yCIOBIECHHAs
MaJIol 9yBCTBHTEIHOCTHIO, a TAK)KE M3-32 HEBO3MOKHOCTH CHSTHS JIOCTATOYHO TOYHBIX OTCUETOB 00 ypOB-
HSIX BOJIBI B M3MEPHUTENBHBIX TPYyOKaX BBHUIY HETPEPHIBHBIX M JIOCTATOYHO WHTEHCHUBHBIX ITYJILCAITHOHHBIX
KosebaHuii ux B mporecce paboTsr;

- OTHOCHTEIILHO OOJbIINE Ta0apHUThHl - JUTHHBI H3MEPUTENLHBIX TPYOOK, IPEBBIIIAIONINE TITYOUHY IOTpY-
keuust IMT B KOHTpOIMPYEMYyIO TOUKY HOTOKA M BCJEICTBHE 3TOTO, 3aBUCUMOCTE MX OT ITYOHMHBI HAaX0X-
JIeHUS] KOHTPOJIMPYEMOH TOUKH, YTO HEYA0OHO MPH TIOTH30BAHHH UMU;

- HEOOXOAMMOCTh B BAKyyMHOM Hacoce s MOAHATHS YPOBHEH BOIBI B 00€UX U3MEPHUTEIbHBIX TPyOKax
TT0 BBICOTE, JIO KOTOPBIX OTPaHHYHMBAIOT BOZMOYKHOCTH MX MIMPOKOTO TTPAKTHUECKOTO TTPAMEHEHHS.
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