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OITPEAEJIEHUE PAIIMOHAJIBHBIX ITAPAMETPOB
HOMMWHAJIBHOI'O PEXKUMA TAI'OBBIX CPEACTB PEJIBCOBOI'O

TPAHCIIOPTA

HapeneHo MeTOAMKY, 10 O3BOJISIE BU3SHAYUTH ONTHMAJIbHI 3HAYCHHS T'OJIOBHHMX 30BHIILIHIX MapaMeTpiB JIOKO-
MOTHBA JJIsl BOJIHHS OI3/1iB HA JAHOMY HarpsMKy IIpU 3aJJaHOMY CKJIaJi 1oi3[a 1 TEXHIYHIN MBHIKOCTI pyXy.

HpI/IBe,Z[eHa METOAMKA, IMO3BOJIAIOLIAA OMPCACIIUTDL ONTUMAJIbHBIC 3HAYCHUSA OCHOBHBLIX BHCIIHUX MapaMETpOB
JIOKOMOTHUBA AJId BOXIACHUS IMMOC3A0B HAa JAHHOM HAIIPpABJICHUU MPH SaHaHHOi/‘I COCTaBHOCTH 110€31a U TEXHUYECKOU

CKOpPOCTHU OABUKCHUA.

The procedure allowing to determine the optimum values of main external parameters of a locomotive for driv-
ing trains with the given train set and technical speed of motion is presented.

B o0mem TpaHCIOPTHOM mporecce CyIIecT-
BEHHOE MECTO 3aHMMAIOT MacCaXKUPCKUE MepeBO3-
K. MOOHMIIBHOCTD HacelIeHHs BO3pacTaeT Bce 0o-
Jiee BHICOKMMH TEMIIAMH KaK CIIEICTBUE 3KOHOMHU-
YECKOTO W KYJIBTYPHOTO TIporpecca, KOTOpOMy, B
CBOIO OYepe.b, aKTUBHO CIIOCOOCTBYET Pa3BUTHE U
COBEpIIICHCTBOBaHKUE CPENCTB cooOmienns. Takas
B3aMIMO3aBHCHMOCTh  OTIPE/EIISieT HEeMpephIBHOE
YBEIMYEHHE Pa3MePOB MACCAKUPCKUX ITEPEBO3OK.

[TepBoouepenHoit TeXHWYECKOW MPOOIEMOi
OCBOEHHS PACTYyIIMX OOBEMOB ITACCAKHUPCKUX IIe-
PEBO30K M oOecreyeHns] KOHKYPEHTOCTIOCOOHOCTH
JKEJIE3HOAOPOKHOTO TPAaHCIOPTa €CTh €r0 TEXHH-
YecKoe IepeoCHAIlleHHe C IENbI0 3HAYUTEIHHOTO
COKpAIIIeHHS BPEMEHH TepPEeMEeIeHHs TaCCaKUPOB.
YcneurHoe pemieHre 3Tol MpoodIeMbl HEBO3MOXKHO
0e3 BBOJIa B AKCILTYaTAIHIO TATOBOTO TOBHKHOTO
COCTaBa, B YaCTHOCTH AJIEKTPOBO30B, OTBEYAIOIINX
COBpEMEHHBIM TpeOOBaHMSIM, TaK KakK IacCaxup-
CKUU 3JIEKTPOTIOABMKHON COCTAB KEJIE3HBIX JIOPOT
YkpauHbl, 0COOCHHO MEPEeMEHHOTO TOKa, TpeOyeT
obHoBeHus. Tak, yxe B 2003 . medpunur nacca-
JKUPCKHX 3JIEKTPOBO30B NIEPEMEHHOI0 TOKAa COCTa-
BUJ 126 mT., BATOHOB 3JIEKTPOMNOE3A0B MEPEMEH-
HOTO TOKa 18 .

Uto0bl u30ekaTh MpHOOpeTeHHS Manodddek-
TUBHOTO TIOABIKHOTO COCTaBa, HEOOXoquMa pas-
paboTKa HOBBHIX TMOAXOMOB K ONPEIEeIEHUI0 OCHOB-
HBIX TTapaMeTpOB 3JIEKTPOBO30B — MYCKOBOHM CKO-
pOCTH, IYCKOBOW CHJIBI TATH MOIIHOCTH HOMH-
HAJBHOTO peXHUMa.

Pemrenne Takoi mpoOieMbl TpeOyeT pemeHus
CIEIYIOIUX 3a1a4:

— ONpeJeNieHne ONTUMAIbHBIX 3HAYSHWH OC-
HOBHBIX BHEITHUX ITapaMeTPOB JIOKOMOTHBA IS
BOXKJICHHSI TTO€3/10B Ha KOHKPETHOM HaIlpaBJIEHUU

MpH 3aJaHHON COCTAaBHOCTH TIO€3[]a W MapHIpyT-
HOM CKOpPOCTH JABUKEHUS;

— OIpeAeNieHuEe ONTUMAIBHOM Ipajalliy MOII-
HOCTH TIapKa JIOKOMOTHBOB I 00eCTieueHHs Iac-
CAXMPCKUX TIEPEBO3OK HAa 3aJaHHOM IIOJINTOHE
TATH.

B nacrosime#t cratbe OyneT paccMOTPEHO pe-
1IeHWe MepBOM 3ajaun. B kauecTBe KpuTepus Of-
TUMAaJLHOCTH TIPU BBIOOPE OCHOBHBIX TapaMeTpOB
3JIEKTPOBO3a CIEAYET MPUHATH MUHUMYM Pacxoaa
ANIEKTPOSHEPTHH Ha OCYIIECTBIEHHE TIEPEBO30K
MpU 33JaHHOM BPEMECHU IBUXXCHUS IMOe370B. Ta-
KOM MOAXOJ TPEACTABISCTCS OIMpaBIaHHBIM, IO-
CKOJIBKY 3aTpaThl Ha AJIEKTPOSIHEPTUIO COCTABISIOT
CYIIECTBEHHYIO YaCTh JKCIUTyaTallMOHHBIX PacXo-
JIOB JKEJIE3HBIX JOPOT.

Wcrnone3yst eqHALIEI U3MEPEHUsT (PU3NIESCKUX
BEJIMYWH, PErIaMEHTHPOBAHHBIE MPABUIIAMHU TATO-
BBIX pacueToB [1], MOIIHOCTEH MPOIOIDKUTEIHHOTO
pexuMa MacCaKUPCKOTO AJIEKTPOBO3a OMPEISTUM
Kak

N, =2,725kyF, v

Koo 2

Br,

rae F,, — cpenHee 3Ha4YeHHE NPEIEITbHON CHIIBI
TATH BJIEKTPOBO3a B MEPUO] MycKa (MyCKOBasi Cujia
TATH);

U, — CKOPOCTb BbIXOJa Ha XapaKTCPUCTHUKY

HOMHHAJIHOTO HanpshKeHHs (ITyCKOBast CKOPOCTH);

ky — xo3(h¢uLMEHT, paBHBIH OTHOIIEHHIO
MOITHOCTH MPOAOJKUTEIEHOTO PEKUMa K MOIIHO-
CTH, COOTBETCTBYIOLIEH BBIXOJYy HA ITyCKOBYIO
ckopoctb. Kak mokazano B [2],

ky =1/(k k),
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rac kf — OTHOIICHHUC HyCKOBOfI CHUJIBI TATHU K CHIIC

TATU MIPOAOJIKUTCIIBHOT'O PEKUMA,

k, — OTHOIIEHHE ITyCKOBOM CKOPOCTH K CKOPO-

CTHU NPOAOJIKHUTEIIBHOT'O PEXKUMA.

HeobOxoaumoe 3HaueHUE TYCKOBOM CHIIBI TSITH,
a 3HAYUT W MOIIHOCTH HOMHUHAJIBHOTO pEXKHUMA,
CIemyeT OMPENeNsITh TaK, YTOOBI 00ECTICUNTh BO3-
MOXXHOCTb p€ajiM3allii B MOMCHT BbIXOJla Ha ITyC-
KOBYIO CKOPOCTh 3aJaHHOW BEJWYHMHBI YyCKOpe-
HUA a,. CHopMyINPOBAaHHOMY YCJIOBUIO COOTBET-

CTByeT, KakK MOJ>XHO IIOKa3aThb, CHJia TATHU
Fo=(P+O)[wy, +i+102(1+7)a,], (3)

rne P, Q — macca dJIeKTpOBO3a U COCTaBa, COOT-

BETCTBEHHO),

Won —

OCHOBHOE YJENbHOE CONPOTHBIECHUE
JBIDKEHHIO TI0€3/1a B PEXHMME TATH HPH ITyCKOBOK
CKOPOCTH;

i — 3Ha4YeHHe YKJIOHA dJIeMeHTa Mpouis, Ha
KOTOPOM ITPOM3BOUTCS Pa3TOH 10E3/1a;

(1+y) — xkoadpduIMEeHT HHEPIUH Bpallar-
HIMXCSA Macc;

a, — 3HAa4YCHUC YCKOPCHH:A IIpU JOCTHIKCHHUU

MTyCKOBO#M CKOPOCTU W ABMKCHHH IOe37a Ha ILIO-
nanke (Ha OCHOBaHHH [3 — 6] MOXKET OBITh IPUHST
pasubsMm 0,3...0,4 M/Cz).

B Beipaskennu (3) GurypupyeT Macca 3IeKTpo-
Bo3a P. Ee memecoo0Opa3Ho ONpeaenuTh U3 yclo-
BUS peaiu3anud TpeOyemoil BenuuuHbl [ 1pu

3aIaHHOM pPAacYeTHOM KO3(PPUITMEHTE CIICTUICHUS
IPH IIyCKOBOM CKOPOCTH Y, , T.€. U3 PABEHCTBA

F_=1000Py,, . 4

s ymoOCTBa MPOM3BOAMMBIX PAacueTOB BBE-
neM kodhuimeHT

k,=—, )

KOTOPBIH, MpuUpaBHAB mpasble yacTH (3) u (4) u
yUTSI, 9TO

P, 400, )
om >
P+Q
IIOJIy4YUM B BUIC

i - wh o +w +i+102a, (1+7)
71000y, —[wl, +i+102a,(1+7)]

(6)

e w

oI

W, — OCHOBHOE YJEIBHOE COMPOTHBIIC-

HUE JABIDKEHUIO MPH ITyCKOBOW CKOPOCTH, COOTBET-
CTBEHHO, JIOKOMOTHBA B PEKUME TATH U COCTaBa;
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W, — AOINOJHHUTCIBHOC YACJIBHOC COIPOTUB-

ur
JIeHUEe JBMKEHHIO COCTaBa OT IOJBATOHHBIX I'CHE-
patopos [1].
C yuerowm (5) BelpaxkeHue (3) npuBeaeM K BUAY

o :(1+kp)[w0n +i+102(1+7)a,]0. (1)

Amnanu3 BelpakeHHs (6) Mmokasaj, 4TO OCHOB-
HBIMH TIapaMeTpaMH, ONPEIeSIONIMI BEITHINHY
k,, SBISIOTCS MyCKOBas CKOPOCTh U, M YCKOpe-
HHUE TIPU MyCKe a,. 3HAaYeHHe Kk, HE 3aBMCUT OT

BEITMYMHBI YKJIOHA, TaK KaK 3ajava periaeTcs, uc-
XOJISl U3 YCIIOBHSI peaIM3alliy 3aJaHHOTO ITyCKOBO-
ro yckopenus Ha ruiomazake [2]. C moctaTouHoM
JUIST TIPAKTHYECKUX PACUETOB TOYHOCTBIO 3aBUCH-
MocTh  k,(v,,a,), ONPEIEICHHYI0 BBIPAKCHHEM

(6), MOXKHO amMIIPOKCUMHUPOBATH TPEXWICHOM BHIA
_ 2
k,=b, +bv, +b,a,, ®)

rje v, — 3HaueHHe ITyCKOBOI CKOPOCTH, KM/U;
a, — 3HAUEHHE TTyCKOBOTO YCKOPEHHS, M/C;
by, b, b, — K0O3pULMEHTHI aNMPOKCUMALHH,
3Ha4YeHHs KOTOPBIX IPUBEACHBI B Ta0I. 1.
Tabnuna 1

3HayeHns k03(ppuneHTOB B BhIpaxkeHuH (8)

Tun SIIC bo bl b2 OO0bsACHAEMBII
pas3bpoc
Hocrosnnoro | 66110 0022(1.0146| 982
TOKA
Hepemennoro | 4 44410 0019(0.8171 98,1
TOKaA
C acuHXpOHHBI-
Tl | 0009 0.0011)0.5704] 98,7

CornacHo (1), mpu 3amaHHOM cwie Taru F

MOIITHOCTh HOMHHAJIBHOTO pEeXHMa  SBIISETCS
¢byHKIMeH myckoBoi ckopoct. Ee 3HaueHue om-
penensercsa UCXols U3 NPUHATHIX BBIIE KPUTEPH-
€B ONTUMU3AINH.

Anamu3  BeIpaxkeHus (1) TOKa3bIBaeT, dTO
MOIITHOCTh TACCAKUPCKOTO 3JIEKTPOBO3a MpH 3a-
JTAHHOW Macce TMoe3Ja ONpeAeNsieTcs, TIaBHBIM
00paszoM, BEIMUNHON ITyCcKOBO# ckopocTHu. Ciemo-
BaTeNbHO, OMNpe/elieHHe ONTHMAIBHOW MOIIHOCTH
JIOKOMOTHBA CBOJHUTCS K YCTaHOBJICHHIO OITH-

MaJIbHOTO 3HAYCHHS [TyCKOBOU CKOPOCTH U, -

Jia pemreHust 3a7a4n BOCTIONB3yeMCs IIPeyIo-
JKEHHBIM B [7] MOAXOAOM K OIPENEICHUIO pacueT-
HOH CKOpPOCTH TpY30BBIX 3JIEKTPOBO30B, YUTS 0CO-
OCHHOCTH pEIIeHHs 3aJadd TPUMEHHTEIBHO K
MACCAKUPCKOMY JIBUKEHHUIO.



Pemienne panHOW 3amayM OpeaNoNiaracT BBI-
MOJIHEHUE CIEeAYIOLIEH IPOLEaYpHhI:

— I psija 3aJaHHBIX 3HAYEHUHM I1yCKOBOH
CKOPOCTU OMPEIENSIIOTCS MpeNeIbHbIE TATOBBIC
XapaKTEPUCTUKH 3JIEKTPOBO3a [2];

— JIISl IPUHSTHIX 3HAYEHUHN IMyCKOBOM CKOPOCTH
U, Ha OCHOBaHHUM TATOBBIX pacdeToB [7] ompene-

JsieTCs  3aBUCHUMOCTb  MHMHUMAJIBHOTO — pacxona
JIEKTPOIHEPIUHU OT 3aaHHOI BEJIMYMHBI TEXHUYE-
CKOH CKOPOCTH;

— 1o a,,(v,,0,) OIpenenseTcs 3aBUCUMOCTh

ONTUMAJIBHON ITyCKOBOM CKOPOCTH 0 COOT-

n(opt) °
BETCTBYIOIEH MHHMMYMY Pacxoza 3JIEKTPOJHEp-
TMU HA TATY, U, COOTBETCTBEHHO, MOIIHOCTH HO-
MHHAJILHOTO PEXKHUMA OT TEXHUYECKOH CKOPOCTH.
YCTaHOBICHHBIC 3aBHCUMOCTH Uy, (V,) H

NH(opt

JKENIE3HOJOPOXKHOW JIMHUM M HE 3aBHCAT OT CO-
CTaBHOCTH Toe3/ia. PaccMOTpHUM 3TOT BOMPOC MO~
poOHee.

VYpaBHeHHE ABMXKCHHUS TOE37a MPEICTABUM B
Buze [2]

)(U;) XapaKkTepH3ylOT KOHKPETHBI y4acToK

v% 5. (0) - By (@) -y (D)~ () (9)

rae & — pasMepHBIH KO3POUITNEHT, 3HaYeHUE KO-
TOPOTO 3aBUCUT OT MPUHATHIX €IUHUI] U3MEPEHUS
(hM3UYECKUX BEITUIHH;

W, — yJelIbHOE OCHOBHOE COIIPOTHBIIEHUE JIBU-
JKEHUIO TT0€3/12;

/. — yZeJbHas CUJIa TATH 3JIEKTPOBO3a;

b, — ynenbHasi TOpMO3Hasl CUJIa MIOE3/1a;

i(s) — MpOIOJBHBIA MPODUIIB KEIIC3HOIOPOK-
HOM JIMHUHU.

OO6iacte ompeneicHus YNPaBJISIONUX Iapa-
metpoB b (v), f.(v) u w, (V) MOXKHO YCTaHOBUTb
CIeayromuM 00pazom.

TOpMOSHaH Chujila I1o€3la MOXET IMPUHHUMAThH
CICOAYIOIINE 3HAYCHUS

0<b, <bx, (10)

rae b« — mpeneabHOe 3HAYCHHE TOPMO3HOM CHIIBI
[1]

b =10009, ¢, , (11)

rae 8, — pacyeTHbIl TOPMO3HOH KO>(pUIKMEHT,

OnpeAesieMblil
HOpMaTUBaMU;
G — pacyeTHbI KOI(PPHUIUEHT TPEHHS TOP-

HeﬁCTBYIOHIHMH TOPMO3HBIMHA

MO3HBIX KOJIOJOK.

Cuna Taru QJICKTPOBO3a YAOBJICTBOPACT YCIIO-
BHUIO

0< fu(0)< f(v), (12)

rae f (v) — mpexacTtaBigeT coOOH INpenenbHYIO
TATOBYIO XapaKTEPUCTHKY AJIEKTPOBO3a B YJIENb-
HBIX eauHunax. Kak nokasano B [2], f (v) MOX-
HO ONpEIENUTh C TOMOIIBI0 BBIPAKEHHUH, TpHUBe-
JNEHHBIX B TaONI. 2, JUIS OMpeleseHuss KOOpAMHAT
MpEeAETbHON TITOBOM XapaKTEPUCTHKHU AIIEKTPOBO-
30B C KOJUIEKTOpHBIMH TOJl M ¢ acMHXpPOHHBIMU
T3/I, iMeromuM TPH 30HBI PETYIHPOBAHUSI CKOPO-
CTH:

—30Hamycka— 0<v<0,_;

— 30Ha MOAIEPKaHUS TIOCTOSTHHON MOIITHOCTH —
U, S0L0,

— 30Ha
U, SUSTU,.

“cepuecHOM”  XapakTEpPUCTUKH —

OtmetumM, uto B DIIC ¢ acunxponHbIME TO]]
MOYET HCIIONIB30BAaThCS M JIBE 30HBI PEryJIHpOBa-
HUs, HanpuMep 3mekTpoBo3bl JIC3 u OI110.

[IpuBenenuble B TaOJ. 2 BBIpaKEHHS MOJITBEP-
JKIAIOT BBICKAa3aHHOE BBILIEC YTBEP)KICHHUE O HE3a-
BUCHMOCTH ONTHUMAJbHOTO 3HAYEHHS ITyCKOBOIi
CKOPOCTH OT MaccChl I0€3/1a, IIOCKOJIBbKY HE COAep-
JKaT B KayecTBe NEpeMEHHON Maccy COCTaBa U JIo-
KOMOTHBA.

Tabnuma 2
KoopauHaTsl npeaeILHOM TATOBOI
XapaKTePUCTHKH
Tun BIIC
Hurepsan
CKOpOCTeﬁ C aCUHXPOHHBIM C KOJUICKTOPHBIMHA
TS T3]
0<v, f g =Won +i+102a, (1+7)
< = 7 Uy
0,20, fK(z)):fKn_
v
5 Sfo(v)=
< — - UHOL —_
e L e I P
=F. |k,
vﬂ k_/'Bmin

C mOMOIIBIO TIPECTABIEHHOW METOANKHN OBLIH
BBITIOTHEHBI PACYeTHl 10 ONPEAENICHHUI0 ITyCKOBOMH
CKOPOCTH TAacCCaXKUPCKUX 3JIEKTPOBO30B IS JKe-
JIE3HBIX Opor YKpauHbl. VX pe3ynbTarhl i pas-
JIMYHBIX HaIpaBlIEHUM TpeACTaBieHbl Ha puc. 1 u
2 B BUJE 3aBUCHMOCTEH U, (0,) .

Onu IMOKAa3bIBAKOT, YTO JJI BOXKIACHHA ITOC3/I0B
Ha pa3HBIX Yy4YacTKax TPEOYIOTCS 3JICKTPOBO3BI C
pPa3IMYHON ONTUMAaIBHOM MyCKOBOM CKOPOCTHIO, a,
COOTBCTCTBCHHO, U HOMHHAaJIbHOM MOITHOCTBIO.
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OueBUIHO, YTO AJI1 KOHKPETHOTO MOJUTOHA TATU
cienyerT BHIOpaTh IMapaMeTphl JIIEKTPOBO3a Tak,
4TO0Bl O0CCIeYMBAJIaCh peaNu3alus 3aJaHHON
CKOpPOCTU JABW)KCHHMSI Ha BCEX JHUHUSX, COCTaB-
JISSIOIIMX MOJIMTOH TSTH.
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1-Tuenponetpoeck-Ilatnxares; 2-Ilatnxatsn- HenponeTpoBcE;
3-H.-1.-Vien-Yarmmzo; 4-Yarmmao-H.- 1. -Vaen.

Puc. 1. 3aBucHMOCTE ONITHMAIBHOM ITyCKOBOM CKOPOCTH
OT TeXHUYECKOM JUIS 3JIEKTPOBO3a IOCTOSIHHOTO TOKa

Ha ocHOBaHMM BBINOJTHEHHBIX TATOBBIX pacue-
TOB JJI1 3JIEKTPOBO30B NOCTOSHHOTO M IEPEMEH-
HOT'O TOKa OBUTM BBISBJICHBI HanOolee CIOXHbIE
JUIs. BOXKIIEHUS NACCa)KUPCKUX IOE310B YYACTKH,
KOTOPBIE SIBJISIIOTCS OTPENIENSIONINMU TIPH BBIOOpE
MOII[HOCTH 3JIEKTPOBO3a. MIMEHHO AJIs 3THX ydacT-
KOB OBLIM BBIIIOJHEHBI TSATOBBIE PAcUEThl AJIS Mac-
CaXUPCKOr0 COCTaBa C BJIEKTPOBO30M, WUMEKOIIHUM
ACUHXPOHHBIM TATOBBIM INpuBoA. VX pe3yibTaTel
MIPUBEJICHBI Ha pUC. 3.

Ha ocuoBanmm BeIpakeHus (1) u pe3ynbTaToB
TATOBBIX PacdyeToB ONpeiesieHbl 3aBUCHMOCTH OII-
TUMaJIBHOM yZAEIbHON MOIIHOCTH 3JIEKTPOBO3a OT
TEXHUYEeCKOH ckopoctd N, (v,), KoTOpbIe

MIpeICTaBIICHbI Ha TpaduKax puc. 4.

BriBoabl

Jamnasie pruc. 1-3 O3BOJISIIOT OIPEIEITHTD, TIPU
3aIaHHON TEXHUYECKOM CKOPOCTH, ONTHUMAJIBHOE
3HaueHHE IMyCKOBOU CKOPOCTH, U, COOTBETCTBEHHO,
3HAYCHUE HOMUHAJIBHOW YJIEIbHOW MOIIHOCTH
anekTpoBo3a (cMm. puc. 4). Hampumep, mpu
v.=140 xm/u (ua OIC ¢ ATII 1npu
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Uorp = 200 kM/4) v, = 85 KM/4, a yaenbHas MOIL-

HocTh Ny, = 9,8 KBT/T.
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70 80 90 100 110 120 130 140 150 160 170 180 190 200
1-Kuee-Kazatus; 2-Kasatim-Kies:

3-Tapunua-I pebenra; 4-I pebenra- Japuuma;
3-3pnontvuoe-X Muxaitnoeceii; 6-X Muxaiinoe cruii-3non0dvHoE.

Puc. 2. 3aBucuUMOCTb ONITUMANBHON ITYCKOBOM CKOPOCTH
OT TEXHUYECKOU IS NIEKTPOBO3a IEPEMEHHOTO TOKA

130

a.=03m/c*
110 - "

90 1

70 80 90 100 110 120 130 140 150 160 170 180

1-Tuenponerpoece-Ilatuxars; 2-Crone-Bonoper;

3-Kuee-Muponoera.

Puc. 3. 3aBucHMOCTh ONTUMAIBHO ITyCKOBOM CKOpOCTH
OT TEXHUYECKOH 1151 3nekTpoBo3a ¢ ATII



70 80 90 100 110 120 130 140 150 160 170 180
1-Tuenponetpoeck-Ilatixare; 2-Crone-Bonorerr;
3-Kuee-MupoHoera.

Puc. 4 — 3aBucuMoCTb ONTUMANIBHOM YAETBHOM
MOIITHOCTH AJIEKTPOBO3a OT TEXHUIECKOH CKOPOCTH
Juist anexrpoBo3a ¢ ATII
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