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AHHOTALTHA B oannoii pabome paccmampugaemes UCNbIMamenbHas YCmaHo8Ka Hazpy3Ku 08ueameneli 6HympeHHe20 c2o0panus,
nOCMpOeHHAs Ha 6a3e ACUHXPOHHOU MAWUHbL C (PA3HBIM POMOPOM U AGMOHOMHO20 NPeodpA306amens HANPANCeHUs, 00ecneyusar-
was nepeoauy SHepeul 8 NeKMpoCemyb, ROIYHAeMyr om PaszHo2o pomopa. Beinoanen cunmes cucmemvl ynpasneHus aCUHXPOHHOU
MAWUHBL U ABMOHOMHO20 Npeobpazoeamens HANPANCeHUs, No36oasowel ynpasisime momenmom nazpysku JBC unesagucumo om
CKOpoCmu 6ana u peakmueHot mowpocmu cemu. Ilocmpoena komnviomepHas mooens eceil cucmemvl. IIpoeedero Komnvromeproe
mooenuposanue ucnvimanuii JJBC 6 pescumax, kak noooeprcanue nOCMOAHHO20 MOMeHma, max u ckopocmu. Ilonyuenst snepeemu-

yeckue noxazamenu cmenoa ucnoimanuil J{BC.

Knrwouesvie cnosa: osuzamens 6Hympenne20 ccopanus, ucnvimamenvhulii cmeno, uchvimanue JBC, asmonomnulii npeobpaszoseamens

HAanpAsCenust, ACUHXpOHHAA MAUUHA.
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ABSTRACT The problem of energy efficiency testing procdgaternal combustion engines, as well as ways ademndzation of
testing equipment for internal combustion engirsesansidered in this paper. The proposed instaltaof the load for the internal
combustion engines, where a braking device is andmwgnous machine with wound rotor and connectetthéorotor of the asyn-
chronous machine autonomous voltage inverter has lvensidered. This setting provides the energystiex to the grid obtained
from the stator and phase rotor of asynchronousegatior. The synthesis of the asynchronous machingér@ system and inde-
pendent voltage converter, which allow control thieinal combustion engine load, regardless of thaftsspeed and reactive pow-
er network has been performed. Synthesized contstém allows compensate the reactive power in theonk, regardless of the
stand operation mode. A computer model of the emgist stand control system is performed. A compiraulation of the internal
combustion engine test station in such modes, astenance of constant torque and maintenance otdmstant internal combus-
tion engine rotation speed is carried. The energtadf test stand for an internal combustion engireeobtained. Disadvantages of

the test stand design are found and analyzed.

Keywords internal combustion engines, test stands, te8€Bf autonomous voltage converter, asynchronousgeor.

BBenenune

HcnpiTanus CcOCTABIAIOT 3aKIOYMTEIbHBIM Tal
CJIO)KHOTO TIpOIIeCCa CO3JMAaHHUS M COBEPIICHCTBOBAHHSA
nBuratesneil BuytpenHero cropanus (IBC). B xome wc-
neitanuid JIBC monBepraercs Harpys3kam IJisi OLEHKH
TaKUX TOKa3aTeseld Kak: 3asBJICHHAss MOIIHOCTh, 9KOHO-
MHUYHOCTh, TOKCUYHOCTh U IICNBIA Pl APYTHX IOKa3aTe-
nei. OnpeneneHue BbIIIENEPEUUCICHHBIX MOKa3aTeNe
yCcTaHaBIMBAIOT MyTéM ncnbiTanus JIBC Ha crienmanusu-
POBaHHBIX 00KaTOYHO-TOpMO3HEIX cTeHaax (OTC). [1]

B macrosmee Bpems, HA MOTOPOCTPOHUTENBHBIX 3a-
BOJIaX, IKCIUTyaTHPYETCs OOJBIIOE KOJMIECTBO YCTAPEB-
mmx OTC, 9To yBenmUUMBaeT 3aTpaThl ICHEKHBIX CPEICTB

Ha TIPOM3BOJCTBO TOTOBOM MPOAYKIWH. [ yMEHbIIICHHS
HCTIBITATEIILHOM COCTABIIAIONICH B 1IEHE TOTOBOM MPOIYK-
UM, WUMEET CMBICT 3aMEHUTh WM MOJCPHU3UPOBATH
ycrapesmue OTC.

CoBpeMeHHbIll unu  MoaepHusupoBanHeie OTC
JIOJDKEH YJOBJICTBOPSATh BBICOKMM TPEOOBaHUSIM, HPEIb-
SIBIISIEMBIM K YIPaBIIIEMOCTH, SJHEPrOCOCPEIKEHUIO, B TOM
yrcie, o0ecrneynBaTh HHBAPHAHTHOCTh CKOPOCTH M MO-
MEHTa OTHOCHTEIILHO JPYT APYra MpH JOCTATOYHO OOJIb-
IIMX [AWAna30HaX PperyJupoBaHUs, COOTBETCTBYIOIINX
pexkumaM ucnbitanuilt IBC, u oTAaBath B CETh YHEPTHIO,
BeIpabarsiBaemyio JIBC. [2]

AHanu3 MaTepuasos, OMyOJIMKOBAHHBIX B HAYYHOMH
cratbe «Maremaruueckass MOJENIb HArpy304YHOW YacTH
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UCIIBITATENBHOTO CTEH/a, MHBAPMAHTHOIO K CKOPOCTH
BpAILCHUS. Ha OCHOBE aCHHXPOHHO-BEHTHIILHOIO KacKa-
na» [3] mokasai, 4To CTPYKTypa € DJIEKTPO-TOPMO30M B
BHIIC aCHHXPOHHOTO TeHeparopa ¢ (ha3HBIM POTOPOM H
MOAKITIOYEHHOM B IIETIh POTOPA BBIMPSIMHUTEIEM Iepe/a-
FOIMM DHEPTHUI0O WHBEPTOPY SIBJISCTCS Hamboyee SHEp-
rodhpeKTHBHOM.

ean padoThl

[HocTpouth cucreMmy ymnpaBieHUS U CMOAEIUPO-
Bath pabory OTC Ha 0Ga3e acHHXPOHHOTO I'eHepaTropa ¢
(ha3HBIM POTOPOM, a TaK KE OI[CHUTH €r0 YHCPTCTUICCKHC
[TOKa3aTeld, MOJTydeHHBIE B XOJe MOJCIUPOBaHUA pado-
61 OTC B makere Matlab.

HN3i10keHHe 0CHOBHOIO MaTepuaJja

PaccmarpuBaemblii B pabOTe CTEHJ| BBITIOJHEH HA
OCHOBE AaCHHXPOHHOTO TeHeparopa ¢ (ha3HBIM POTOPOM
(AT), npeBpamaronieii Mexanu4eckyro sHepruro JIBC, B
JIEKTPUUECKYIO DHEPrHIO, NepeaBaeMylo B CETh uepe3
OOMOTKM cTaropa, NOAKIIOUEHHBIE HANpPSIMYI0 K CETH
NIEPEMEHHOI'0 TOKa, M C IIOMOIIBI0 aBTOHOMHOTO 3-X
(asHOr0 MOCTOBOro mpeoOpa3oBaTeNs  HaNpPsHKEHUS
(AITH), mOAKIIOYEHHOTO K POTOPY MAIIMHBLI Yepe3 Mpo-
MEXYTOYHBIH 36X (DasHBII MOCTOBOW BBINPSIMHUTEIb
nanpsokenus (BH). ®@yHkiuoHaapHas cxeMa [oKa3aHa Ha

puc. 1.

380 B |

c 3E

Puc. 1 —Cxema ucnoimamenvrno2o cmenoa na base
Al u ATIH.

Bpamaromuii  Mmoment Harpysku JIBC  (Mgzc)
OTIPENIENACTCS DIEKTPOMArHUTHBIM MOMEHTOM JIBUTATEIs
(Mos.a), Mexaunueckumu motepsimu (M7,) v nuHAMEYE-
CKAM MOMEHTOM B COOTBETCTBHHU C YPAaBHCHUEM MEXaHU-
yeckoro Oajanca.

dw
M,JBC_MB:.M _Mr,, :‘]Ev (1)
Mo, — dAeKTpOMarHuTHeIA MOMEHT Al
M sc — MomenT, co3naBaemblii JIBC, mpuBeneH-
HbIN K Baity Al

M7, — MOMeHT TpeHus,

J — cyMMapHBIif MOMEHT HHEPIIUH, IPUBEICHHBIN
K Bany AT,

@ — yTrioBas CKOpocTh Bana Al'.

Vmpasnenne MomeHTOM Al' OCylIeCTBIsIETCS HU3-
MCHCHHEM MOIIHOCTH, MPOXOIAIIeHd depe3 ero poTop,
KOTOpasi ONpeAeNseTCs M3 YCIOBHsI pPaBEHCTBA MOITHO-
CTeil:

rac

PP + Fz”m = FZ)\/I - FI)Y.P. - FI)Y.Cm. (2)
rae:  Pp—mMomHoCTh poTopa,
Pcyn — MomHOCT cTaropa,
Py — MoOIIIHOCTE MEXaHUYECKAS,
P7.p. — MOIIIHOCTH MTOTEPH B POTOPE H BHITIPSIMHUTE-
JIe,

Pri.cm. — MOIIIHOCTB TIOTEPH B CTATOPE.

Onpenenenue Pp, Pcy, Pr.p., Pr.cm. ocymecTBisier-
Csl IO TOKaM W HANPSDKEHUSIM C ITOMOLIBIO OJIOKa, TOKa-
3aHHOT'O Ha pUC 2.

B

Puc. 2 —Fbnox onpedenenus mowHocmu cmamopa,
Pomopa u MOWHOCHU NOMePb 8 HUX

ITo HaiimeHHOM MOIIIHOCTU M TEKYIIEMY 3HAYEHUIO
BBITIPSIMIIEHHOTO HANPSDKEHUS POTOPA, a TakKe 3aJaHHON
PCaKTHBHON MOITHOCTH PACCUUTHIBACTCS PEKHUM PaOOTHI
AITH, ¢ momomipro 0J0Ka, TOKa3aHHOTO Ha PUCYHKE 3 U
OIMHMCAHHOTO B IpeabiayIeii pabore [4].

Puc. 3 —Pecynamop amniumyoul (hazvl HANPSIHCEHUS.
AITH

Cxema mozmenu AIIH mnokaszana Ha pucyHke 4 u
omucana B npeapiayiieit padore [3].

Universal Bridge

. S
D * 4
A
@ | :
5
- c D
D
Amp
1
Ampl
pir2 Gw phase K b signal(s) Pulses f———
) phi IS
- SupsysterT P
Phas
(€D

Puc. 4 —Komnviomeprnas mooenv AIIH
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IMocne AIIH ycraHnoBieH (QUILTP Ul yMEHbIIE-
HUI BBICOKOYACTOTHBIX COCTABIIIOLINX TOKA, BEI3BAHHBIX
INM. AMIuTya HanpsHKSHHsI POTOpa HIDKE aMILTUTY-
Il HaMpsDKEeHHs ctatopa, modtomy nociie AITH ycranos-
JIeH TIOBBIamui Tpanchopmarop. Kommnbiotepaas Mo-
JIeNTb BCETO CTEH/a IT0Ka3aHa Ha PHCYHKE 5, oHa BKJIIOUa-
er B cebs JIBC u dyeKTpUYecKyr0 CeTh C aKTHBHBIM H
PEaKTUBHBIM CONPOTHBJIEHUEM[D].

[t

Puc. 5 —Komnviomephas mooens ucnolmamenbHo2o
cmenoa.

O0cysknenne pe3yJibTaToB

C 1esnpio MpoBEPKH pabOTOCTIOCOOHOCTH CHHTE3H-
POBAaHHOW CHCTEMBI YIPaBJICHUS, YCTAHOBJICHUS TUaria-
30Ha PEryJIHPOBaHUs U dHEPro3pPeKTUBHOCTH CTCHIA HA
pa3paboTaHHOI KOMITBIOTEPHOW MOJAENH, OBLIO MPOBEe-
HO JIBa SKCIICPUMEHTA!

. Harpy3ka /IBC MOMEHTOM B COOTBETCTBUHU C
3aJJaHHOM BPEMEHHOM 3aBUCUMOCTHIO;

. 0TpaboTKa 3aJaHHOW TaxOorpaMMbl CKOPOCTH
BaJa,

OKCIIEPUMEHTATIBHO MOJCTHUPOBAHNE MPOM3BOIH-
nmock ¢ JIBC HomuHanbHoi MomHocThI0 150 1.c. u acuH-
xpoHHbIM rereparopom 110kBT, yactoTa BpamieHus Bajia
npu MakcuMansHOM MomeHTte cocrtasisier 5000 06/muH,
MakcuMaibHas yactora 8000006/MuH.

B mnepBom skcnepumente uctbiTbiBaeMbiii JIBC
Harpyxaincs Ha 25, 50, 75, 100 %T HOMUHATBEHOTO MO-
Menta JIBC mpu MOJHOCTBIO OTKPBITOW JPOCCEIbHON
3acioHKe. B X0je mepBoro sKCrnepuMeHTa ObLTH MOJTyde-
HBI CIIEIYIONIHEe BPEMEHHBIC 3aBHCUMOCTH YacTOTHI 000-
poroB Bana JIBC, Tok craTtopa u potopa Al", HanpsoKeHUS
B 3BCHE IMOCTOSTHHOTO TOKAa MHBEPTOPA, W MOKAa3aHbI Ha
puc.6. Taike OBUTH MOJTyYEHBI SHEPTETUIECKUE XapaKTe-
PUCTHKH CTEHIA, TaKMe KaK MEXaHH4YecKas MOIIHOCTb
JIBC, momtHOCTh BBIpabaThIBaeMasi CTAaTOPOM U POTOPOM
Al nokazaHa Ha puc. /. DHEpreTMYecKHe IOKa3aTeiln
AITH Takue kak akTMBHas U peakTUBHAs MOIIHOCTb, IO-
Ka3aHHBIC Ha puc. 8.

¥, Papjee Uacrora ofoporos saa [IBC.

0 u a0 ] El 100 1m0 M0t e
BA Tox crotopa AT

) ) )

BA Tok poropa AT
Sho I T

500,

0 E K ] £l 100 m e
v, B Hanakese & 38exe NOCTORKHOTO ToKG.

E 3 o 100 m d0tc

Puc. 6 —BpeMeHHbl 3asucumocmu 4acmomsl 6dia, moxKa
cmamopa, HanpAMNCeHUusl U moKa 6 36€He NOCMOAHHO20
mokKa uneepmopa 6 nepeoM IKCnepumernme.

P.eBrs Mouocrs J=C
1

C ¥ fiC kil 100 120 uL:

P.ibin Mospccs espetans saawaa crarpon &1

(8 a 100 120 HL:

P B MewL HOCTe, BaipadeTeizeetea po-oaom AT.

C 3 4 fiC a0 100 120 uL=

Puc. 7 —I'papux usmenenus mexanuueckou MOUHOCMU
JIBC, mowmocmu 8vipabamvléaemoul crmamopom

u pomopom AI'.
P LE!-I/[i AVB-ER MCWHCC
i - \
kS f/
£ //
1 v
hincd

0 £ %€ i kS 10 1 e

Pa1taHa8 VoL,

0 x i i ks 10 m Hohe

Puc. 8 —I'paghux nepedasaemoii axmugnou u peaxmus-
HOU MOWHOCU UHBEPTNOPOM.

W3 rpadukoB BHIHO, UTO cHCTeMa OTpadaThIBacT
3aJ]aHHYI0 BPEMEHHYIO 3aBHCHMOCTh MOMEHTa Harpy3Ku
JIBC. B Toke BpeMsi B XoJie dKCIIEpUMEHTa ObLIO OOHA-
PY)XEHO YTO CTATOp MOTPEOJISET PEaKTHBHYIO MOIHOCTh
B npenenax ot 20 mo 30 kBap., KOTOpele HEOOXOAUMO
CKOMIICHCHPOBATh C TOMOIIBIO KOHJCHCATOPHBIX OaTa-
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pel‘/'[. HOHy‘IeHHLIC B XOJIC OKCIICPUMCHTA SHCPICTUICCKUC
I10Ka3aTejiu CTCH/AA4, BHCCCHBI B Ta6n1/111y 1.

Tabnmna 1 —3HadeHnss MOITHOCTEH B pa3IMYHBIX YYaCTKAX MM B IEPBOM SKCIIEPUMEHTE.

Mowment MexaHnunueckas MoIIHOCTB, MorHocTb, AKTHUBHas PeaktnBHas | PeakTtuBHas
JBC, % MOIITHOCTb, pa3- | BeIpabaThiBac- BBIpa0aTHI- MOIIIHOCTB, MOIIIHOCTB, MOIIIHOCTB, TIe-
BuBaemas JIBC, | mas craTtopa BaeMas po- repenaBae- moTpednisie- | pemaBaemas OT
kBT AT, kBt Topa AT, mast ot AIIH | mas crato- AIIH B ceTb,
kBT B CETh, KBT pom AT, KBap
KBap
25 42,12 17.78 24,8 24,5 20 18,4
50 76,3 33,2 42,2 41,1 25 18,5
75 101 49,5 48,9 47,5 30 18,6
100 109,67 66,25 41 39,05 35 15,8
Bo BropoM skcnepuMeHTe HCHBIThIBaeMbli JIBC 72 MG,
paboran B guanaszone yactor or 2000 g0 4500 06/muH, ]
IIPH MTOJTHOCTBHIO OTKPBITOW POCCENIbHOI 3aciionke. B ero ;-
X07e OBLIM MOJTyYEeHBI CIEeAYIOINE 3aBUCHMOCTH YaCTOTHI 13 rF
o6oporos Bana JIBC, Tok cratopa m poropa Al', Hamps- Ej V-
JKEHHs B 3BEHE TOCTOSHHOIO TOKA HHBEPTOPA, M IOKa3a- m‘; ? * ¢ mim Wﬁ;i”awmmw;:r o o

Hbl Ha puc. 9. Tarke ObUIM MMOJYYCHBI IHEPreTUUECKHE
XapaKTepUCTHKH CTCHA, TAKHEe KaK MEXaHW9ecKas MOII-
HocTh JIBC, MOMIHOCTH BBIpabaThiBaeMas CTaTOPOM H
poropom Al nokazana Ha puc 10.DHepreTuueckue noka-
3arenu AIIH Takue kak akTHBHasg M peakTUBHAs MOII-
HOCTB, TOKa3aHHbIe Ha puc 11.

¥, Pap'cexc
i0

Yacrora ofoaotos eana [JBC.

400

100 7

0

80 100 vl 140 60 gte

Tak craropa Al

0 i

b, A
1000

500

0

0 i 40 0 80 100 120 140 A0 1ot

KA Tok paropa AT

o i 40 60 80 100 juil 140

60 1s0te

Uiie, B
1500

HanpAEHiE B 382HE NOCTCAHHOTO TOKa.

1000 —

500

Puc. 9 —Bpemennvl 3a6ucumocmu 4acmomsl 8aid, moka
cmamopa, Hanpsad)ceHus U MoKa @ 36eHe NOCMOSAHHO20
MOKA UHEEPMOPA GO 8MOPOM IKCNEPUMEHME.

160t

151

it

i 100

W owHcTe, seipstabiEaevan porpom AT

10 A0

16t

]

151

Puc. 10 —I'papux usmenenus mMexanHuuecko MOUHOCMU,

] 40

8

MOWHOCIU 8 36€HE NOCHMOSHHO20 MOKA U PAZHOCMU
mownocmett medicdy JIBC u uneepmopom.

ATVBHa HoUOcTS

1 te

-

Peaaian wowHocts

120 140

160

180 f,¢

0, wwapla
50

-100

—

-150

il 40

Puc. 11 —I'paghux nepedasaemoii axmuenou u

120 140

PeaxmueHol MOUWHOCMU UHBEPTNOPOM.

180 t,c
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U3 rpadukoB BUIHO, YTO JaHHas cxeMma oTpada-
TBIBAaCT 3a/laHHYI0O BPEMEHHYIO 3aBUCHMOCTb CKOPOCTH
Bana JIBC B npenene perynuposanus ot 200006/MuH 10
4500 06/muH u nepenaér Beipabotanny JBC sHepruio
B CETb NPEANPUITHSL.

IIpu noHmwkeHnn vactoThl Bama JIBC Hmke 2000
06/muH A" TaHHOTO CTEHIA MEPEXOJNT B ABUrATEIbHBIN
peXuM, B TOXKE BpeMs IPH INOBBHIIICHHH YacTOTHI Baia
JBC Beime 4500, ynipaBieHue CTEHJOM CTAHOBUTCS He-
BO3MOXKHBIM.

[TosTOMy McHONB30BaHNE JTAHHOTO BUJA CTEHNA B
Harpyske JIBC mo ckopoctu[6] u3-3a Mmajnoro mpezaena

pEeryIupoBaHHsS HE MMEET CMbIcia. Tak Kak Juis O0Jib-
muHeTBa cepuiinbix JIBC, nuanasoH paboyux 4acToT
Bpamienus Bana koyeduaercs or 150010 500006/ muH.

Bo Bpems monenmupoBaHus paOOTHI CTEHIA B pe-
xkume Harpy3ku /IBC mo ckopoctm ObutO 0OHApyXeEHO,
YTO CTATOP MOTPEOIIET PEAKTHBHYIO MOITHOCTH B IIpeJe-
nmax ot 25 no 27 kBap., KOTOPbIE HEOOXOIUMO CKOMIICH-
CHPOBATh C IMOMOIIBI0 KOHJIEHCATOPHBIX Oatapeit. [lomy-
YCHHBIC B XOJE JKCICPUMCHTA JHEPreTHUYCCKHE IMOKa3a-
TEJIM CTCHJIa, BHCCCHBI B TA0IHIY 2.

Tabnuua 2 —3HaueHus1 MOLITHOCTEH B pa3JIMYHBIX y4acTKaXx IEMH BO BTOPOM IKCIIEPUMEHTE.

Ckopocth | Mexanndeckas MoOIIHOCTB, MoHocCTb, AKTHUBHas PeaxTuBHAas PeaxTuBHAas
BaJia MOIIIHOCTb, pa3- | BeIpadaThI- BBIpa0aTHI- MOIIHOCTb, TIe- | MOIIHOCTh, IIO- | MOIIHOCTb,
JBC, % puBaeMas JIBC, | Baemas cra- BaeMas po- pemaBaemast OT Tpebnsemas nepenaBae-
kBt Topa AT, Topa AT, AWNII B ceTs, cratopom AT, Mas ot AUII
kBt kBt kBt KBap B Cc€Th, KBap
2000 55 40 14 13,1 27 20
2500 68,8 40,5 27,5 26,1 27 20
3000 81,7 40 40,9 39,1 26,3 21,3
3500 92,8 38,7 53,2 51,9 26,2 21,5
4000 101,4 37,1 61,5 61 25,9 21
4500 106,9 35 70,2 68,7 25,5 20
MHECCHI cenbckoxo3stiicTBerHoi Texuuku / B. B. Toxapes,
BoIBOIBI M. H. Horyasies, K. B. lopomenko // Becmnux I'omens-

AHan3upys NOJTyYeHHBIE Pe3yNbTaThl BUIHO, YTO
cucTeMa O0TpabaThIBaeT C JOCTATOYHBIM OBICTPOMCHCTBH-
em (mopsiaka 0.1c¢) 3agaBacMble BpEeMEHHbIE 3aBUCHMOCTH
MOMeHTa Harpy3ku u ckopoctu JIBC, obecrieunBas mpu
9TOM OTAAdy SHEPTHUH B CETh.

OCHOBHBIMH HEJOCTAaTKAMH 3TOTO CTEHJA, SBIS-
IOTCS TIPE/IEN PETYIUPOBAHMS CTEHAA 10 CKOpocTH. JlaH-
Hasi OCOOGHHOCTh CTEHIA CBA3aHA C €ro DJIEKTPO-
TOPMO30M, TaK KaKk MHHHMAaJIbHAs YacTOTa BpAIICHHUS B
reHepatopHoM pexkume coctaisieT 1500 mim oxguH HO-
MHHAJ, 2 MakCUMaJbHasi 4acTOTa BPALICHUS COCTABISIET
4500umu 3 HOMUHATA.

B Tosxe Bpemst HEOOXOJUMO KOMIIEHCHPOBATh Tpe-
OyeMblii 00bEMa pEakTUBHON MOIIHOCTH, HOTPeOIsIeMOi
cratopoMm Al mpu pabore crerma. OO0beM PEaKTUBHOM
MOIITHOCTH KOTOPYIO HEOOXOAWMO KOMIICHCHPOBATH IS
craropa AT Bapeupyercst or 20 o 30 kBap., B 3aBUCHMO-
CTH OT peKruMa paboThHI CTEHA.

[ToaToMy B JaNbHEHIIEM HCCIIEIOBAHUM HEOOXO-
IUMO CpPaBHHUTb BCE BHIBlI HCIBITATENFHBIX CTEHIIOB, U
OTIpEeNeNUTh KaKOW W3 HHUX SABISIETCS Hambojee »HEp-
ro3¢eKTHBHBIM.
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AHOTALIA Y daniti pobomi posenadacmubcs 6unpody8anbha yCmaHo8Ka HAGAHMAIICEHHs 08USYHIB GHYMPIUHBO20 320PsHHS, NOOY-
oogana Ha 6azi aCUHXPOHHOI MaWUHU 3 PA3ZHUM POMOPOM | ABMOHOMHO20 Nepemeopiosaya Hanpyau, wo 3abesneyye nepedayy enep-
2ii’ @ enekmpomepedicy, Wo ompumyemsca 6i0 gasnozo pomopa. Bukonano cunmes cucmemu YnpagninHs ACUHXPOHHOI MAwuHU i
AGMOHOMHO20 Nepemeoplosaya Hanpyau, wo 00360NAE YNpasiamu momenmom nHaganmadcenns [BC nezanedicno 6i0 wieuoxocmi
eana i peakmuenoi nomyowcnocmi mepedxci. Ilooyoosana xomn'tomepna mooens 6cici cucmemu. Ilpogedeno komn'tomepre mooenro-
sanns eunpobysans J[BC 6 peoicumax, aKk niOmpumanus nOCMIiiHo20 MOMeHmYy, mak i weuoxkocmi. Ompumano enepeemu-emuyHi
nokasxuxu cmenoy eunpobysans [BC.

Kniouogi cnosa: osuzyn eHympiuinbo20o 320psaHHs, UNpoOyeatbHull CmeHo, A6MOHOMHUL IH8EPMOP HANPY2U, ACUHXPOHHUL 2eHepa-
mop.
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