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N306pereHue OTHOCHTCS K obmactu
NIEKTPUPUUMPOBAHHOT'O TPAHCIIOPTA. Y CTPOUCTBO
UL  MEXaHMYeCKOM  OYMCTKM  Trojoliena ¢
KOHTAKTHOTO TIPOBOAA COACPKUT TOIBEMHHUK C
YCTAHOBJICHHOM Ha HEM OWTOM, YacTOTa BpAICHUS
KOTOPOI PETYIUPYeTCs YaCTOTHBIM T€HEPATOPOM.
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IMpu BO3medCTBUM OUTHI HA KOHTAKTHBINM MPOBO
MPOUCXOJUT €ro BUOpalus, B pe3yJIbTaTe 4ero
yOaJIsieTcsl TOJIoJel C KOHTAKTHOTO IPOBOJA.
TexHudecKuit pe3yIbTaT 3aKITFOUACTCS B 0OSCIIEUeHUN
KaueCTBEHHON OYMCTKHW KOHTAKTHOTO IIPOBOIA OT
roioinena. 2 3.1. ¢-Jibl, 6 WIIL.
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(54) DEVICE FOR MECHANICAL CLEANING OF ICE FROM CONTACT WIRE

(57) Abstract:

FIELD: electrified transport.

SUBSTANCE: invention relates to the field of
electrified transport. A device for mechanical cleaning
of ice from a contact wire contains a lift with a bit
installed on it, the rotation frequency of which is
regulated by a frequency generator. When the bit acts
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on the contact wire, it vibrates, as a result of which the

ice is removed from the contact wire.

EFFECT: invention is aimed at ensuring high-

quality cleaning of the contact wire from ice.
3cl, 6 dwg
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O6macTh TEXHUKH

N3006peTenne OTHOCUTCS K 00J1aCTH 3NIEKTPUDUIMPOBAHHOTO KEJIE3HOAOPOKHOTO
TPaHCIOPTA, & UMEHHO, K YCTPOMCTBAM JJIs1 TPOBEIEHUsI pabOT MO MEXaHUYECKOW OUMCTKE
KOHTAaKTHOTO IMPOBOA OT T'OJIOJIETHBIX 00pa30BaHUM.

ITpu o6eieHeHM KOHTAKTHBIE MTPOBO/IA MOKPHIBAIOTCS CIIOEM JIba U UBMOPO3H, KOTOPBIE
MOBBIIIAIOT BEC U HAPYIIAIOT PETYJIMPOBKY KOHTAKTHOM IMOJABECKU, YBEIUUMBAIOT CTPEIIbI
MpoBeca MPOBOJIOB, UTO B CBOIO OUEPE/Ib, MOXKET MPUBECTHU K YXYIIEHHUIO TOKOChEMA U
00pBIBAaM KOHTAKTHBIX TPOBOOB. MI3BECTHO YeThIpEe OCHOBHBIX METO/Ia OOPBOBI C TOJI0JIEIOM
Ha ITPOBOJ1aX. DTO MPOPUIAKTUYECKUH TTOAOTPEB IMTPOBOJIOB, TJIABKA YK€ 00pa30BaBIIErOCs
roJj10Jie/la, HAHECEHUE 3aIUTHOTO MOKPBITUSI HA KOHTAKTHBIN MPOBOJ U MEXAaHUYECKOE
yJIaJIEHHUE TOJIOJNEAA.

MN306peTeHre mo3BoJISIET OYMCTUTD CIOM JIbJla Ha TIOBEPXHOCTH KOHTAKTHOT'O MPOBO/IA C
MTOMOIIIBIO0 MEXaHUYECKOT'O YAAJIEHUS TOJIOJNIea U TTOBBICUThH KAYeCTBO TOKOChEMa
KEJIE3HOAOPOKHOTO 3JIEKTPOIOABUKHOTO COCTABA.

VpoBeHb TEXHUKH

M3BecTHBI yCTpOUCTBA 1J151 MEXAHUYECKOM OYMCTKU KOHTAKTHOTO MPOBO/Ia OT I'OJIOJIENA,
cocrosiue u3 nantorpada ¢ pudbpobdbapadanom:

1. YerpoiictBo rononegoouucturenbnoe MOI-6.

2. l'ononegoouuctuTebHoe ycrporicteo MOT'-7.

3. Bubponantorpad.

4. ITueBMobOapabaH.

Henocratkom ycrpoiictB MOI™-6 u MOT'-7 siBseTCsl BO3MOXKHOCTD M3JI0Ma KOHTAKTHOTO
MPOBOJIA TPU MAKCUMAJIbHBIX 3Ur3arax, B 30He M0/IXBaTa M0J103a BO3YIITHOW CTPEIKU U HA
CONPSIKEHUSX AHKEPHBIX YUACTKOB. B CBsI3M ¢ ueM ornepaTopy HEOOXOAUMO OCYIIECTBIISTh
MMOCTOSIHHBIN KOHTPOJIb paboThl ycTpoicTB MOI'-6 1 MOI'-7 ¢ 1enbio orycKaHusi TOJIOBKU
YCTPOMUCTBA B 30HE IMOJIXBATA MOJI03a BO3YIITHON CTPEIKU U HA COMPSIKEHUSIX aHKEPHBIX
YYaCTKOB.

Henocratkom BubpomnanTorpada v maeBMoOapabaHa sSBIISIETCS CJTIOKHOCTD
TUAPABIMYECKOMN, JIEKTPUUECKON U MEXaHUYECKOM CUCTEM, UTO MOBBIIIIAET CTOUMOCTD
MPOU3BOJICTBA U 00OCIy)UBaHUsI 060pyaoBaHus. CyleCTBYIOIIME YCTPOUCTBA 00IaJal0T
c1aboit HaJIeKHOCTHIO PA0OTHI TPU HU3KUX TEMIIEpaTypax, UTO MPUBOJIUT K YBEIMUECHUIO
9KCIUTyaTAllMOHHBIX PACXOJIOB MPU TEKYIIEM 0OCITYKMBAHUU.

HepocraTtkamu BceX U3BECTHBIX YCTPOMCTB ABISIOTCS HEKAYECTBEHHAS] OUUCTKA
KOHTAKTHOTO ITPOBO/IA OT OJIOJIENA, & TAaKKe AehopMalLusi KOHTAKTHOTO ITPOBO/IA BCIIEACTBUE
yJ1apoB OUT MO KOHTAKTHOMY ITPOBO/TY C TTIOCTOSIHHOM YaCTOTOM BpaleHus: our, 6e3
BO3MOHOCTU PEryIUPOBKHU YACTOTHI BPAIICHUS OUT.

Taxoke U3BECTHO YCTPOMCTBO JIJISI HAHECEHUS 3AIIUTHOTO MTOKPBITUS HA KOHTAKTHBIN
npoBoj (M3o6petenue Ne RU 2699202 C1). YCTpoicTBO /151 HAHECEHUS 3aAIIIUTHOTO TOKPBITUS
Ha KOHTAKTHBIN MMPOBOJI, XapaKTePU3YIOIIEeCs TEM, UTO COJAEPIKUT IMOTbEMHUK C EMKOCTBIO
JUTSL )KUJKOCTH, TPYOKY ITOJIBOAA KUAKOCTH U YCTAHOBJIEHHBIN B €MKOCTb BaJl C JIONACTSIMU,
PACIOI0XKEHHBIMN O] YTJIOM K OCH KEJIE3HOOPOKHOTO MY TH.

Texnuueckoit mpob1eMoi 3asIBJICHHOTO U300 peTeHUS SIBIISIETCS ITPEO0JIEHUE TEXHUUECKUX
HEJIOCTATKOB, MPUCYIIIUX aHAJIOTaM, YTO BEIET K HEOOXOMMOCTH CO3JaHUS HAJIE)KHOTO
YCTPOUCTBA, 00€CTIEUMBAIONIETO KAYECTBEHHYIO OUYMCTKY KOHTAKTHOT'O ITPOBO/IA OT TOJIONENaA,
0€3 OCYIIECTBICHUSI KOHTPOJIS 32 yCTPOMCTBOM Ha BCEM MPOTSKEHUU KOHTAKTHOTO TPOBO/IA,
B TOM UYMCJIE Ha BO3/IYIIIHBIX CTPEIKAX U COMPSHKEHUSIX aHKEPHBIX YYACTKOB, C BO3MOKHOCTBIO
PETYJIMPOBKH YACTOTHI BPAIIIEHUSI OUTHI.

PackpriTie cymHOCTH

Crp.: 5



10

5

20

25

30

35

40

45

RU 2747060 C1

TexHuueckuii pe3yabTaT 3asiBJIEHHOT0 U300 PETEHUS JOCTUTAETCS 3a CUET MUHUMAJIbHOTO
MEXaHUYECKOTO BO3/IEHCTBUSI OUTHI HA TOBEPXHOCTh KOHTAKTHOT'O ITPOBO/IA, C BO3MOXHOCTBIO
PEryJIMPOBKU BpaIlEHUs] OUTBI, TPY MOBBIIIIEHUN KAUECTBA MEXaHUUECKOM OUMCTKHU
KOHTAKTHOTO ITPOBOJIA OT T'OJIOJIEAA HA BCEM MPOTSI)KEHUH KOHTAKTHOI'O IMPOBOJAA, B TOM
YUCIIe Ha BO3/YIIHBIX CTPEJIKAaX U COMPSDKEHUSIX aHKEPHBIX YYAaCTKOB.

TexHuueckuii pe3yJabTaT JOCTUTAETCA 3a CUET CO3/IAHUS YCTPONCTBA JJ11 MEXaHUUECKON
OYMCTKH OT r0JI0JIe/Ia C KOHTAKTHOT'O MPOBO/1A, BKIIFOYAIOIIETO MOJbEMHUK C YCTAHOBJIEHHOMN
Ha HeM OUTOM, YaCTOTa BpAIEHUs] KOTOPOM PEryIupyeTcss YaCTOTHBIM I'€HEPATOPOM.

3a cuet KOH(UTYpanyK OUTHI U TOJI03a, 0OECTICUNBACTCSI MUHUMAJIbHOE MEXaHUIECKOE
BO3/IeHCTBHE OUTHI HA KOHTAKTHBIN ITPOBO/I.

3a cueT OCyIIEeCTBJIEHUS PETYJIMPOBKU YACTOTHI BpAILLIEHUS OUTHI JJ151 33 JaHHOM TOJIIIIUHbI
CTEHKH ToJjI0jIe/la Ha KOHTAKTHOM ITPOBO/IE, 00ECIeYMBAETCs MOBBIIIIEHHE KaUecTBa
MEXaHUYECKOW OYMCTKU KOHTAKTHOI'O ITPOBOJA OT TOJIOJIEA.

3a cueT KOH(UTYpAIMU KOHTAKTHOTO T10J103a, 00eCIIeunBaeTCs MEXaHUIeCKasi OUnMCTKa
OT rOJI0JIEAA HA BCEM MPOTSIKEHUA KOHTAKTHOTO MPOBO/A, B TOM UMCJIE HA BO3AYIIHBIX
CTpEJIKaX U COMPSIKEHUSIX AaHKEPHBIX YYaCTKOB.

B yacTHBIX caydasix yCTPOMCTBO MOXKET CO/IEPKATh MOABEMHHUK, JBUTATENh, TEHEPATOP
JJIEKTPUUECKOM IHEPITUU, MOTOP-PEAYKTOD, U30IMPYIOLIUIA BaJl, YACTOTHBIA F'€HEPATOP,
nebeKa, MPOTUBOBEC U KOHIEBOM BBIKIIIOYATEb.

3a cueT MoJbeMHUKA OCYIIECTBIISIETCS MOIbeM OUT K KOHTAKTHOMY IPOBO/LY, IS
o0ecreyeHuss MEXaHUUEeCKOW OYMCTKU OT TOJI0JIe/Ia HA BCEM MPOTSIKEHUU KOHTAKTHOTO
MIPOBO/Ia, B TOM YMCJIE HA BO3YIIHBIX CTPEJIKAX U CONPSIKEHUSIX AHKEPHBIX YYaCTKOB.

3a cueT 3IeKTPOIBUTATEINS ITPOUCXOIUT BpallleHUE U30JIMPYIOIIETO Bajla, 0OecrieunBast
BpallleHHUE POTOpA T€HEPATOPA IJIEKTPUUECKON IHEPTUM.

3a cueT reHepaTopa MEKTPUUECKON IHEPTUM 0OECIIeUnBaETCs TUTAHUE MOTOP-PEAYKTOPA.

3a cueT MOTOP-pelyKTOpa 00eCIeunBaETCs BpAIlIEHUE OUTHI, [ MEXAaHUYECKON OUMCTKU
OT rOJI0JIEAA HA BCEM MPOTSIKEHUA KOHTAKTHOTO MPOBOJA, B TOM UMCIIE HA BO3AYIIHBIX
CTpEJIKaX U COMPSIKEHUSIX AaHKEPHBIX YYaCTKOB.

3a cyeT U30JIMPYIOIIETo Bajla 0OeCIeUMBAETCS IEKTPUUECKas pa3BsizKa MEXIy
3a3€MJICHHBIMHY YACTSAMU 3JIEKTPOJABUTATEIIS U YACTSIMHU JIEKTPOrEHEPATOPA, HAXOISAIIMMCS
10J1 pabOYUM HATIPSHKEHUEM KOHTAKTHOM CETH JKeJIe3HBIX I0POT, UTO HEOOXOIUMO IJIsI
0€30I1acHOTO MPOU3BOJICTBA PAOOT MO MEXaHUYECKON OUUCTKH KOHTAKTHOI'O MTPOBOJIA OT
roJiojiesia MmoJ HampsiKEHUEM KOHTAKTHOM CETH IMMOCTOSIHHOTO U IIEPEMEHHOTO TOKA.

3a cueT YaCTOTHOT'O reHepaTopa OCYUIECTBIISETCS PErYIMPOBKA BpallleHUs] OUTHI,
oOecrnieunBas yaajieHue rojiojie/la C KOHTAKTHOTO TPOBOAA MPU PA3TIMYHOM TOJIIIMHE CTEHKU
roJoJeaa.

3a cuet j1ebeIKu OCYIIECTBIISIETCS TTOABEM U OITyCKaHKWE TPOTUBOBECA, [IJIs CBOOOTHOTO
MEePEMEIICHUS TTOTbEMHUKA HA BCEM JUATIA30HE BBICOTHI MOABECA KOHTAKTHOTO MTPOBO/IA.

3a cueT KOHLEBOTO BBIKJIIOYATENISI 0OECIIEUMBACTCS BBIKJIIOUEHUE LIETTU MUTAHUS JIEOeIKH,
JUTS IPUBEAEHUST yCTPOUCTBA B 0€30IMIACHOE TPAHCIIOPTHOE MTOJI0KEHKE.

KpaTxoe onucanue gyeprexeit

Ha ¢ur. 1 - npuHnunuanpHas cxeMa paboThl yCTPOMCTBA.

Ha ¢wur. 2 - 3D Moaenbs OUTBI yCTPOMCTBA.

Ha ¢ur. 3 - 3D Mmozaens ycTporicTBa /s MEXaHUYECKON OYMCTKH I0JI0JIe/Ia C KOHTAKTHOTO
MMPOBOAA.

Ha ¢ur. 4 - 3D mozens roJIOBKU YCTPOMCTBA.

Ha ¢ur. 5 - 3D Mmoaens ycTporicTBa s MEXaHUYECKON OUMCTKY TOJI0JIe/Ia C KOHTAKTHOTO
MPOBO/1a, COBMEILIEHHOE C YCTPOMCTBOM JJIS1 HAHECEHUSI 3AIIMTHOT'O TOKPBITUSI HA KOHTAKTHBIN
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MIPOBO/I.

Ha ¢wr. 6 - 3D Mmoaens ycTpoicTBa U1l MeXaHUIECKON OYMCTKH T'OJI0JIe/Ia C KOHTAKTHOTO
IIPOBO/IA, COBMEILIEHHOE C YCTPOMCTBOM JJIsI HAHECEHUS 3AILIMTHOT'O TOKPBITUS HA KOHTAKTHBIN
MIPOBO/I, YCTAHOBIIEHHOE HA YETHIPEXOCHYIO XKEJIE3HOOPOKHYIO IITaThOpMY.

VYerporicTBo (¢ur. 1) cCOCTOUT U3 reHepatopa eKTpudeckor suepru (1), TpexdazHoro
pa3beMa ycTporcTBa (2), 4YaCTOTHOI'O TeHepaTopa 3JIeKTpUdecKoi suepruu (3), OUTsI (4),
37eKTpoABUraTelis (5), reHepaTopa AMEKTPUIECKOR S3HEPTUH (7), MOTOP-peaykTopa (8), myapTa
ynpasienus (11), kontakTHOTro TipoBoaa (13), mebeaku (15), mpobiaeckoBoro mastuka (17),
npoxekropa (18).

VerpoitctBo (ur. 2) COCTOUT U3 OUTHI (4).

VerporictBo (¢pur. 3) cocTouT U3 OUTHI (4), 3IEKTPOoABUTaTENS (5), U30JIUPYIONIETO Baia
(6), reHEpaTOPA IIMEKTPUIECKOMN 3HEPTUH (7), MOTOP-peayKTOPA (8), IIKBOPHS (9), TOABUAKHOTO
kponmreiiHa (10), mpotuBoBeca (16), mpoodneckoBoro Masuka (17), mpoxekropa (18).

YerpoiictBo (pur. 4) coctouT uz OuThI (4), MOTOp-peaykTopa (8), Hampasstomue (14).

VerpoicTBo (Ur. 5) COCTOUT U3 MOAYJIIS ISl MEXaHUYECKOM OUMCTKU Totonena (12),
KOHTAaKTHOTO npoBoja (13), MOIyJIs 111 HAHECEHHS 3AILMTHOTO MOKPBITUS HA KOHTAKTHBIN
nposon (19).

YcerpoicTBo (Ur. 6) COCTOUT U3 MOJTYJIS 11T MEXaHUYECKON OUUCTKH TOJI0JIe1a C
KOHTAKTHOTO IpoBoAa (12) u MOayJIsl TSI HAHECEHUS 3AILIMTHOTO IMTOKPBITHS HA KOHTAKTHBIN
nmposon (19).

OcymiecTBiieHHe H300peTeHUS

PaGora ycTpoiicTBa 111 OYMCTKH T'0JI0JIea C KOHTAKTHOI'O ITPOBO/IA OCYIIECTBIISIETCS
CIIeTYIOIUM 00pa3oM:

1. IToaKII0OYUTH YACTOTHBIN TEHEPATOP JIEKTPUUECKON 3HEpruH (1) K po3eTKaM yCTpOHCTBA
C TIOMOIIIBIO IBYX TpeXx(ha3HbIX BUJIOK, COTJIAcHO ur. 1.

2. IToaKITFOUUTh TEHEPATOP AIIEKTPUIECKOM IHEPTUH K TPeX(ha3HOMY pa3beMy YCTPOMCTBA
(2), cornmacho ¢ur. 1.

3. BKIIIOUUTB reHepaTop MEKTPUUECKON IHEPTUH.

4. BKIIIOUMTB YaCTOTHBIN T€HEPATOP JIEKTPUUECKOM IHEPTUH (3), HAXKAB HA KHOTIKY ITYCK,
coryiacHo ¢wr. 1.

5. BpaieHueM pydky 4aCTOTHOTO PETYJISITOPA HACTPOUTH ONITUMAJIBHYIO IS yIAJICHUS
roJjioJie/la YaCTOTY BpallleHus: OuThI (4), corstacHo ¢ur. 2. OnTuMalbHas 4acTOTa BpalllEHUs
OUTBI OTPEIESETCS B 3aBUCHMOCTH OT TOJIIIUHBI CTEHKH T'0JI0JIe/1a HA KOHTAKTHOM MPOBOJIE.

6. ['eHepaToOp MEKTPUUECKON IHEPTMU NTOJAET HANIPSYKEHWE HA YACTOTHBIN FreHEpaTOP
3JIEKTPUYECKOW SHEPT MU, KOTOPBIM ITEPEAAET HAPSIKEHUE HA JJIEKTPOABUTATENb (5), COTJIACHO
¢ur. 1.

7. DNeKTpoABUraTENb Bpalllasl U30JIMPYIOLIMiA Ball (6) IepeaaeT HapsKEHUE HA pOTOP
reHepaTopa 3IeKTprudecKoit sHepruw (7), coraacHo ¢ur. 3.

8. 'enepaTopa 37eKTPUUYECKON SJHEPTUHU NTEPEAAET HAMIPSIKEHUE HA MOTOP-PEAYKTOD (8),
MPUBO/S B IBWXKEHHE OUTY (4), corstacHo ¢wur. 4.

9. N3bsTh IKBOPEHBH (9) GUKCHUPYIOUIMIA TOABUKHBIN KpoHIuTelH (10), cornacHo dwur. 3.

10. C moMo1npto myabTa yrpaienus (11) HakaTb Ha KHOTIKY BHU3, coryiacHo ¢ur. 1. [1pu
JIOCTUKEHUHU MMOJABWKHOTO KPOHIITEHHA HUKHEW TOUKHU OTKATh KHOIIKY.

11. IToaBwxHast paMa MO 1)1 MEXaHUYECKON OUMCTKM rojioneaa (12) ¢ KOHTaKTHOTrO
MPOBO/IA, MOTHUMAETCSI K KOHTAKTHOMY ITPOBOJY COTJIACHO (HT. 5.

12. ITpu BO3ACHCTBMU OMTHI HA KOHTAKTHBIN MPoBOJ (13) MPOUCXOAUT ero BUOpalus, B
pe3yIbTaTe Uero yAaaseTcs rojoJie]l C KOHTAKTHOTO ITPOBO/IA, COTJIACHO (uT. 5.

13. O6pa30BaBILIKICS ITPU ITOM T'OJIOJIE]] OTOPACHIBAETCSI B CTOPOHBI Uepe3 HAIPABIISIOIIUE
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(14) roJ1OBKM yCTPOMCTBA, BBIMOJIHEHHBIE B OpME JBYCKATHOM KPBIIIH, COIIaCHO (uT. 4.

14. TTocne okoHYaHMs pabOT ONEPATOP HA HACTOTHOM F€HEPATOPE YMEHBIIAET JO HYJIS
KOJIMYECTBO OOOPOTOB U MOCJIE HAXKATUS HA KHOTIKY CTON OUTHI MPEKpaIlatoT BpallaThCsl.

15. HaxaTp Ha myJIbTe yIIPABJIEHUS KHOIKY BBEPX I MOAHSITHS TTOJABUKHOTO
KpPOHIIITENHA.

16. I1ynbT ynpaBieHus ypasiiseT HaIIpaBJIeHUEM BpallleHus1 poTopa jedenku (15) ,
corjiacHo ¢wr. 1.

17. ITox meticTBMEM KpOHIIITeHA TpoTUBOBeC (16) TAHET 3a cOOOM MOABUKHYIO paMy J10
€e MOJTHOTO OIMyCKaHus, COTJIACHO ¢ur. 3.

18. 3akpenuTh HIKBOPEHb B OTBEPCTHE C TOMOIIBIO IITUIUHTA.

19. HaxaTp Ha KHOIIKY CTOI HA TEHEPATOPE JIEKTPUUECKON IHEPTUH.

20. B mpouecce BBIMOJIHEHUS] OUUCTKH OT TOJ10JIea TOPUT MPOoOIeCKOBbIN Massdok (17),
MPeyNpPexAAOUIMHA O HAJIMYMU BBICOKOT'O HATIPSKEHUS! HA TIOJABUKHOM paMe, a OCBEILAET
MEeCTO padoThI MPoxkeKTOp (18), obecneunBaronuil BUIUMOCTH ITPH MJII0XOM OCBEIIEHHOCTH,
corjacHo ¢ur. 3.

21. Ha ¢wr. 6 mpeacTaBiieHO 00beAMHEHHOE YCTPOMCTBO cocTosIiee u3 Moayis (12) mist
MEXaHUYECKOW OUYMCTKU T'OJI0JIEAA C KOHTAKTHOIO MPOBOAA U MOAYJISI AJ11 HAHECEHUS
3ALMTHOTO MTOKPBITUS HA KOHTAKTHBIN IPOBOJ (19), ycTaHOBJIIEHHBIE HA YETBIPEXOCHYIO
KeIe3HOAO0POXKHYIO taTdhopmy (20).

22. 1ns obecnieueHust paboThI YCTPOUCTBA TPeOyeTCsl OJIUH YEJIOBEK.

(57) ®opmyna nuzoopeTeHus
1. YcrpoiicTBO 111 MEXaHUYECKON OUYMCTKU OJI0JIela ¢ KOHTAKTHOTO MPOBOAA,
XapaKTEPU3YIOILIEECs TEM, UTO COJAEPKUT MOTBEMHUK C YCTAHOBJIEHHOW HA HEM OUTOM, YacTOTa
BpalIeHUs] KOTOPOW PEryIMPYETCss YACTOTHBIM I€HEPATOPOM.
2. YcTpOKUCTBO MO 1. 1, OTIMYAIONIEECs TEM, YTO OUT MOKET OBITh HECKOJIBKO.
3. YCeTpOoWHceTBO 110 1. 1, OTiIM4aroeecs TeM, 4TO YaACTOTHBIN M'€eHEPATOP IJIEKTPUUECKH
U30JIMPOBAH OT OUTHI.
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