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3ATBEP/I’KEHO CXBAJIEHO
HaykxoBo-MeTOIUYIHOIO paioro MeTtoauunoto panoro KpemeHuy1pKoro
XapKiBCHKOT'O HAI[IOHAJILHOTO JTHOTHOTO KOJIEIKY XapKiBCHKOTO
YHIBEPCHUTETY BHYTPIIIHIX CIPaB HaIllOHAJIBHOTO YHIBEPCUTETY
[Iporokon Big 30.08.23 Ne 7 BHYTPIIIHIX CITpaB

[IpoTokon Bix 28.08.23 Ne 1

HOTI'OJKEHO

Cekuiero HaykoBo-MeTOIMYHOT paju
XHYBC 3 TeXH1YHUX TUCIUAILUIIH
[Tporokon Bix 29.08.23 No 7

Po3risiHyTo Ha 3acijlaHHI HMKIOBOI KOMICII TEXHIYHOTO OOCIYrOBYBaHHS aBIalliiHOI
TexHIKH MpoTokoa Big 28.08.23 Ne 1.

Po3po0HUKHU: sukiaday yukioeoi KOMIcii mexHiuHo20 00CTY208Y8aAHHS ABIAYIUHOL
mexHixu, cneyianicm suwjoi kameeopii, suxiaoay-wemooucm Ilanuenko B. I.
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yHieepcumemy imeni Muxaiina Ocmpocpadcbkoeo, OOKMOpP MEXHIYHUX HAVK,
npoghecop M. M. Mopo3s

2.cmapuiutl  8UKIA0AY YUKI0B0I KoMICii asiayitinoco i paodioeiekmpoHHO20
oonaonanua KJIIK XHYBC, cneyianicm suwoi kamezopii, KaHOUOam mexHiuHux HayK
Bonxanin €.€.
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HamiBMOHTa)kHA cXeMa CUCTEMHU 3allajiOBaHHs JBUTYHA aBTOMOO1LIISA .
KoHTakTHO-TpaH3UCTOpHA CUCTEMA 3alaIIOBaHHS.

3. IlpuHnumnoBa cxema KOHTAKTHO-TPAH3UCTOPHOI CHCTEMH 3alajiOBaHHS 3
POMIXKHUM TpaH3ucTopoM dipmu «Boshy.

Tpan3uctopHa 6€3KOHTaKTHA CHCTEMA 3alaTiOBaHHS.
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3anaiioBaths ABUIYHa aBromoOins ['A3-24-01 «Bonra» (puc. 3.15).
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Ao cmapmepa
Puc. 3.15. Haniemonmasicna cxema cucmemu 3ananto8anHs 08USYHA A8MOMODIA
I'A3-24-01 «Boneay: 1 - ceiuxa 3ananoanns, 2, 5 - npueiayuty 6aivHi pesucmopu, 3 -
KpUWKa po3nooilbHuKa, 4 - pomop po3noldilbHuxa, 6-Ky1auok; 7 -KOHMAaKmu
nepepusaua; 8 - eaxcine nepepugaua; 9 - konoencamop, 10-3amuckay nepepusaua,
11,12 - nepeunna ma 6mopunna 0OMOMKU KOMYUIKU 3aNAN0OEAHHS 810N0BIOHO,; 13 -
0ooamxosuti pezucmop i3 3amuckayamu BK i BK-b, 14- sumuxau 3ananosanHs i3
samuckawamu K3, CT, IIP ma AM; 15- xowmaxmua naacmuna; 16- npyscunnui
koumaxm; 17 -pene égimknenns cmapmepa iz 3amuckavamu K, K3, C ma b

Cuctema 3amnantoBaHHs Tpaifoe Tak. Konu 3anantoBaHHs BBIMKHEHO 1 KOHTaKTH
nepepuBava 3aMKHEHO, B IEPBUHHOMY KOJIi IPOTIKA€ CTPYM HU3BKOI HAMIPYTH.

Kono ctpymy Hu3bkoi Hampyru (puc. 3.15): rumrocoBuit BUBIJ Oartapei - am-
nepMeTp - 3atuckad AM - BUMHUKay 3anairoBaHHs 14 - KOHTakTHa IuiacTuHa 15
KOHTaKT 16 - 3atrckay Bumukada K3 - nogatkoBuii pesuctop 13 - mepBuHHA 0OMOTKA
11 xoTymku 3amamioBaHHs - 3aThckad 10 mepepuBava - BaXiib 8 KOHTakTH 7
nepepuBaya - KOpIyc aBToMOOUISI - MiHyCOBUM BUBI1J OaTapei.

Kono crpyMmy HH3bKOI Hampyru HEpepUBAETbCsl B MOMEHT, KOJHM KyJaudok O,
Ha0Irar04Yu BUCTYIIOM Ha BaX1Jb § mepepuBaya, CIIPUINHIOE PO3MUKAHHS KOHTAKTIB 7.
VY neii yac y nepBunHii oomoTii 11 ingykyetsess EPC camoinaykii 61m3sko 200-300
B, a y BropunHiii - 10 24 kB 1 Oinble; B ocep/il Ta KUIbLEBOMY MarHiTONPOBOII
3'SIBISIIOTBCS BUXPOBI CTpyMHu. EnektpopyuiiiiHa cuia, iHAyKOBaHa y BTOPUHHIN
OOMOTIIl, CTBOPIOE MIX €JEKTPOJaMU CBIYOK 3alajlOBaHHA I1CKPOBUM pO3psi,
BHACJIIIOK YOTO Y BTOPHHHOMY KOJIi 3'SIBIIIETHCS CTPYM.

Koo cTtpymy BHCOKOT HampyTru: BTOpUHHA 0OMOTKA 12 KOTYIIKH 3armaitoBaHHS -
OPUTTYLIYBAJIbHUN PE3UCTOP S5 KPUILKU PO3MOAUIBHUKA - €JIeKTpoJ poropa 4
PO3MOUIbHUKA - ICKPOBUH 3a30p - €JIEKTPOJI KPUILKHU 3 - IPUTITYIIYBaJIbHUI PE3UCTOP
2 - TEHTpPaJbHUW EJEKTPOJ CBIYKM 3amayifoBaHHA | - ICKpOBHWIA 3a30p - Maca
aBTOMOOLIIA.



[Tig yac mycKy ABUTYHA CTapTEPOM Hampyra akyMyJIssTopHOI OaTapei, a oTxke, 1 B
MEPBUHHIA OOMOTIIl KOTYIIKH 3alaliOBaHHS, 3HIKYETHCSA, IO 3HIKYE BHUCOKY
Hanpyry. 1100 3011pIMTH CUTy CTPYMY, KOHTAKTH pejie cTapTepa 3aMUKalOThCs Ta
3aKOpPOYYIOTh IOATKOBUM pe3ucTop 13, a 1e 3HIKy€ omip NepBUHHOTO KOJa, i OTXKe,
CHJIa CTPYMY B HbOMY 301JIBIIIYETHCS.

2. KOHTaKTHO-TPAH3MCTOPHA CUCTEMA 3aNAaJI0OBAHHS.
Oco0HBOCTI KOHCTPYKUII anmapaTiB

Bucoki BuMOrW, IO BHCYBAaIOThCS JI0 CHCTEMH 3alajllOBaHHS, HE MOXeE
3aJJOBOJIbHUTH KJIACHYHA CHUCTeMa OaTapeiHOro 3amajioBaHHSA, OCKUIBKH B IbOMY
BUMAJKY pEaJIbHUM CIIOCOOOM MiABHUIIECHHS BTOPUHHOI HANPYTH € 301IbIICHHS CHUJIH
cTpyMy po3puBaHHs. [IpoTe, SKIO 1151 CHITa IepEeBUIINTE IEBHE 3Ha4YeHHS - (3,5-4,0 A
npu 12 B), To e nmpusBene 10 HeHaAITHOT poOOTH KOHTAKTIB IepeprBava Ta Pi3Koro
CKOPOYEHHSI TEPMIHY iXHbBOI CIIy’)kOM. A TOMy MocTajia nmorpeda CTBOPEHHS HOBHUX
NPUCTPOIB, fKI O JamyM 3MOry MOJINIIATA yYMOBHM 3aiMaHHsA poOOdYOi Cymilll B
[UAJITHIpaX.

OauH 13 NUIAXIB MIABUIIEHHS CHCTEMOIO 3alajilOBaHHS BTOPUHHOI HANpyTu
3aCTOCYBaHHS HAIIBIPOBIIHUKOBUX MPUIIAIIB, IO MPAIIOIOTh K KEPYBaJIbHI KIIIOYi
JUIsL TIEpEpUBAaHHS CTPyMy B TI€PBUHHIA OOMOTIII KOTYIIKH 3amajioBaHHA. Sk
HAIIBIPOBITHUKOBI pelie HailuacTiiie BUKOPUCTOBYIOTh MOTYKH1 TPAH3UCTOPH, 3/1aTHI
KOMYTYBaTH CTpyMHU cuiioro 10 10 A B 1HIYKTUBHOMY HaBaHTaXXEHH1 0e3 Oy/b-IKOro
iCKpiHHHRTa MEXaHIYHOTO MOIIKO/KEHHSI, IO MPUTaMaHHe KOHTAaKTaM IepepuBayva.

Puc. 3.16. [TpuniunoBa cxeMa KOHTaKTHO-TPAH3UCTOPHOT CUCTEMH OaTapeitHOro
3amanoBaHHs: 1- akyMyJsiTopHa OaTapes;2- mepepuBay; 3 — KOTYIIIKA 3alaTlOBaHHS;
4 - BUMHKAY JIOAATKOBOTO PE3UCTOPA; 5 - PO3MOAUILHUK; 6 - CBIYKM 3alaIFOBaHHS; 7 -
BUMHKAY

KoHTakTHO-TpaH3UCTOpHA cUcTeMa 3anaitoBaHHs (puc. 3.16) ckiamaerbest 3
€JIEeMEHTIB, 10 iX MICTUTh 1 KJaCH4YHa cHUCTeMa OaTapelHOro 3amajilOBaHHS, U
BIJIPI3HSIETHCS BiJ] HET HASIBHICTIO TPAH3UCTOpa Ta BIJACYTHICTIO KOHJEHCATOpA, SKHUM
IIYHTYE€ KOHTAKTU TiepepuBada. Cxema Mae Ty OCOOJMBICTH, IO B HI KOHTaKTH
nepepuBaya KOMYTYIOTh TIUIbKM HE3HAYHUM CTpyM O0a3u i; - CTPyM KepyBaHHS
TPaH3UCTOPOM, TO/II SIK CTPYM eMiTepa i, B CUJIOBOMY KOJIi KOMyTYye Tpan3uctop. Ciia
3a3HAYUTH, MO0 LI OCOOJUBICTh KOHTAaKTHO-TPAH3UCTOPHOI CHCTEMH A€ 3MOTY
1030yTHUCS TOJIOBHOT BaJIy KJIACUYHOI CUCTEMH 3amajtoBaHHs. Bropunny Hanpyry 112,
Ky PO3BUBA€E KOTYIIIKA 3aNlaJIFOBAaHHS, B 111 cCHCTEM1 MOKHA MIABUIILYBATH Y BETUKUX



MeXaX, OCKUIbKHU 30UIbIICHHS CTPYMY ip OOMEXYIOTh JIMILIE TapaMeTpU TPAH3UCTOPA,
a He CTIMKICTh KOHTAKTIB MepepuBaya.

Ocobnueocmi Koucmpykuii anapamie 011 KOHMAKHIHO-MPAH3IUCHOPHOT
cucmemu 3ananr0éanHAa. 3a PaxyHOK 3aMiHM KOHTAaKTHOI MapH IepepuBaya Ha
CHJIOBHM TPAH3UCTOP SKHUI Ja€ MOKJIMBICTh KOMYTYyBaTH CTPYM po3puBy 70 9... 10 A
3'SBIJIACH MOJXKJIUBICTh 3MEHIIUTH 1HIYKTUBHICTH TMEPBHHHOI OOMOTKHM KOTYIIKH
sanamoBaddg 3 9...10 mI['H g0 4...6 MI'H 1, 9K HaAcIIJOK, 30UIBIIMTH IIBHAKICTH
3pOCTaHHs TepBUHHOrO cTpymy mnpu 3amaci eneprii 80...100 mx. Temep mpu
JIOCTATHIN HAJUIMIIKOBIN €Heprii MOXJIMBE HOPMYBAaHHS Yacy HAKOMHMYEHHS 3 METOIO
HIATPUMKH CTPYMY PO3PUBY B 3aIaHUX MEXKaX.

[lepBuHHa OOMOTKAa KOTYIIOK JJii KOHTaKTHO-TPAH3UCTOPHUX CHUCTEM MAae€
MEHIIIUK OIMip 1 MAKIIOYAETHCS J0 JKepesa eHeprii uepe3 oJuH abo JBa J10JaTKOBI
pe3ucTopu.

KoTymiku enekTpoHHUX CHCTEM 3alaiOBaHHS MAalOTh KJIACHYHY KOHCTPYKIUIO 1
BUTOTOBJIAIOTBCS MO TPAJULINAHIA TEXHOJOrIi, MACJIOHANOBHEHI, 3 PO3IMKHYTUM
MarHiTONMPOBOJAOM 1 B MeETajeBOMY Kopmyci. Bil KOTYIIOK KOHTaKTHOI CHCTEMH
3aMajifOBaHHs BOHU BIAPI3HAIOTHCS JIMIIE OOMOTKOBUMHU JaHUMHU. BUTpaTu Mial y HUX
OUTbIIl 32 paxXyHOK 30OUIbLIEHHS JlaMeTpa NpOBOJY MEPBHHHOI OOMOTKM Ta
30UTBLIEHHS YMCJIA BUTKIB BTOPUHHOT OOMOTKH. L1 KOTYIIKHA MarOTh 3HAYHO OLIbIINN
Koe(dilieHT TpaHchopmarii.

CBi4KM 3anaJIfOBaHHs HA KOHTAKTHO-TPAH3UCTOPHUX CUCTEMAX HE BIIPIZHIIOTHCS
BiJl KJIJACHYHUX. AJie 3'SIBUJIACh MOKJIUBICTh 30UIBIIEHHS 3a30py MK €JEeKTPOJAaMH 3
0,35...0,5 mm 10 0,7...0,8 mm. Ile mae MOXIUBICTH JBUTYHY IMpaIfOBaTH Ha O1THUX
CyMIillIax, 3MEHIIYIOThCS IIK1IJTUBI BUKUIU B aTMOCheEpy.

JI1s1 KOHTaKTHO-TPAH3UCTOPHUX CHUCTEM 3aMallfOBaHHS BUKOPHCTOBYIOTHCS Ti
caml TUIIY TIepepUBaYiB-PO3NOITILHUKIB, 10 W JUIs KJIACUYHOI CUCTEMH, 3 TIEIO JIHIIIE
PI3HUIIEIO, 1110 B HUX BIJICYTHIM iCKporacsiuuii KOHJIE€HCaTop.

B KOHTakTHO-TpaH3UCTOPHUX CHUCTEMAX 3alAJIFOBaHHS 3'SIBUBCS J0JATKOBUH
€JIEMEHT - KOMYTaTop, B IKOMY PO3TAIlIOBY€ETHCS TPAH3UCTOP Ta 1HIII €IEMEHTH CXEMHU:
IMITyJIbCHUIM  TpaHC(hOpMaTop, PE3UCTOPH, MIOAM Ta CTAOUIITPOHM ISl 3aXHUCTY
TpaH3ucTopa. Pesuctopu nepBUHHOTO KOja 4acTo 00'€ AHYIOThCS B OKPEMUI BY301.

[TpuknamoM KOHTaKTHO-TPAH3UCTOPHOI CHCTEMH 3alallfOBaHHS MOXKE CITYKUTH
CHCTEeMa, IO BCTaHOBMIOEThCS Ha aproMoOuIax 3IJI-130, T'A3-53 Tta 1HmUMX
pociiicbkux aBToMoO1IsX. BoHa moka3ana Ha puc. 3.17 1 ckinagaeTbes 3 komyTaTopa |
(TK-102), 6moxy nopatkoBux pesuctopib (C3-107), korymiku 3anamtoBanss 3 (b 114)
Ta BOCBMUICKPOBOTO po3noauibauka 5 tury P13-/1, P11-33 uu P 137.

Cucmema npayroe max. Konu 3anaitoBaHHs BBIMKHEHO 1 KOHTAKTH TIEpepuBayva
PO3IMKHEHO, TO TPAH3UCTOP 3aKPUTUN 1 B TMIEPBUHHOMY KOJ1 CTPYM HE TpPOTIKae. Y
MOMEHT 3aMUKaHHS KOHTAKTIB TIEpeprBayda B KOJII KEPyBaHHS TPAH3UCTOPA MPOTIKAE
CTpyM, cuiioro He Oinbie 0,8 A.

Crpinkamu Ha puc. 3.17 300pakeHO HUIAX CTPyMy B KOJI KepyBaHHS
TpaH3UCTOpA: MO3UTUBHUM BUBi OaTapei OB - BUMuKau 3anaatoBaHHs 8 - J0IaTKOBI
pesuctopu C3-107 - nmepBrHHa 0OMOTKA KOTYILIKH 3alaJIlOBaHHS - TEPeXiJl eMiTep-
0aza TpaH3HUCTOpa - MEPBUHHA OOMOTKA IMITYJIbCHOTO TpaHcopmaTopa - KOHTaKTU
nepepuBaya 2 - KOpIyC - HeTaTUBHUN BUB1J aKyMYJIITOPHOI OaTapei.
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Puc. 3.17. CxemMa KOHTAaKTHO-TPAH3UCTOPHOI cucTemMu 3anamoBaHHsa: VT1 -
tpanzuctop ' T701A; VDI - miox J1220; VD2 - crabimitpon JI8I17B; CI - konaercatop
BMB-160-1; C2 — xonaencarop K50-6 50 mxd, 25 B; K2 - pesuctop YJIN-0,25-27;
TA - imonynscauii Tpanchopmarop (W1 =57, W2 = 500), 1 - TpaH3uCTOpHUIA
KOMyTaTop; 2 - mepepuBay; 3 - KOTYLIKA 3alaltoBaHHA; 4 - OJOK pe3UCTOpIB; 5 -
PO3MOIBHUK; 6 - CBIYKH 3aMaItOBaHHS

-

ke

BHacniiok npoTikaHHS CTpyMy KepyBaHHA depe3 Iepexig MiK 0a3or0 Ta
eMITEpOM TPaH3UCTOPA PI3KO 3HIKYETHCSA OMIp TMEPEeXoAy eMITep-KOJIEKTOp
TpPaH3UCTOPA 3 KIIBKOX COTE€Hb M0 KIJIbKOX 4YacTok Oma, 1 BiH BIJIKPUBAETHCH,
BMHKAIOUX KOJIO CTPYMY HU3BbKOT HAIIPYTH.

Komno ctpymy HU3bKOI Hampyru: MO3UTUBHUN BUBIJI aKyMYJISITOpHOI Oartapei -
BUMHKAY 3allajllOBaHHS - JOJATKOBI PE3UCTOPU - TEpPBUHHA OOMOTKA KOTYIIKH
3armagtoBaHHs - EPEXij eMITeP-KOJIEKTOP TPAH3UCTOPA - KOPITYC — HETaTUBHUM BUBIJ
Oatapei. Cuna cTpyMy B IEpBUHHOMY KOJI1, KOJIM TPAH3UCTOP BIIAKPUTHH, 1ocsarae 8 A
y HEMpaIfor0yoMy JIBUTYHI 1 3HMXKY€ETHCS 10 3 A 31 301IbIIIEHHSM YaCTOTH 00€pTaHHS
1oro koJiiHYacToro Bana. Ilicias BBIMKHEHHS cTapTepa BUMUKAY 3aMalOBaHHS BMUKAE
pene, sSKe CHOPUYMHIOE 3aMHKAaHHS KOHTAaKTiB, 1 TEPBUHHA OOMOTKa KOTYIIKH
3aMajifOBaHHsI BMUKAETHCS O aKyMYJISITOPHOI OaTapei, MUHAIOUM PE3UCTOpP (HYKHIM
3a cxeMo10). Cuia cTpyMy B IEPBUHHOMY KOJI1 3pOCTaE, a Pa3oM 13 1M 301JIbIITY€ThCS
HaIpyra y BTOpUHHOMY KOJIi 3aItajifoBaHHSI.

Po3mukaHHsT KOHTakTIB TIepepuBaya CYMPOBOKYE TIEPEPUBAHHS CTPyMY
KepyBaHHS TPAH3UCTOPA, 10 CIPUUYUHIOE Pi3Ke MIABUIIEHHS OMOPY TPaH3UCTOPA, 1
BiH, 3aKpPHBAIOYMCh, BUMHKAE KOJIO CTPyMy IEPBUHHOTO KOJa 3amajioBaHHS. Y
MOMEHT TIEpEpUBAHHS CTPyMy KEpyBaHHS y BTOPUHHIM OOMOTII I1MITYyJIbCHOTO
tpanchopmaropa inaykyerbes EPC.

Imnynec EPC BTOpuHHOI 0OMOTKH TpaHCchopMaTopa ai€ B KOJI TPaH3UCTOpPA B
HampsMi, CYIMPOTHBHOMY CTPyMy KEpyBaHHS, BHACIIOK 4YOTO IPUCKOPIOETHCS
3aKpUTTS TpaH3HUCTOpa 3a 3-5 MKC, a OTXKe, MPUCKOPIOETHCS TIEPEPUBAHHS CTPyMY B
NEepPBUHHIA OOMOTIIl KOTYIIKH, 1 Pi3KO 3MEHILIYEThCS MAarHiTHUM mNoTik. EHepris



CTpyMy B3a€MOIHJIYKIIli BTOPUHHOI OOMOTKHM TpaHcpopMaropa BTPAYAETHCA Ha
HarpiBaHHs pe3uctopa K2, skuii 3011bI1ye TPUBATICTD i1 3aMIPHOTO IMITYJIbCY .

Y BropuHHI# oOMoTHI KOTymKku iHAYKyeThcsi EPC Big 17 mo 30 B, a B
nepBUHHIN 00MOoTI KoTyiku - EPC camoinaykii 1o 100 B.

Koo ctpyMmy BHCOKOT Hampyru: BTOpMHHA OOMOTKA KOTYIIKH - PO3NOIIIBHUK -
CBIYKa 3alaIFOBAaHHS - KOPIYC.

EPC camoinaykuii mepBUHHOT OOMOTKH KOTYIIKH CHPUYHHIOE 3apsKaHHS
kongeHcatopa CI (1 mx®). Hagami, KojiM KOHTaKTH MepepuBaya pPO3IMKHEHI,
KOHJICHCATOP PO3PSIKAETHCS Yepe3 NEPBUHHY OOMOTKY KOTYIIKH.

[[{o6 3amo6irTu nmeperpiBaHHI0 W MPOOUBAHHIO TPAH3UCTOPA Y pasi 301IbIICHHS
EPC camoinaykiiii mepBUHHOI OOMOTKH, IO MOXKE CTaTHUCA 3a Majoi 4YacTOTH
oOepTaHHsl KOJIIHYACTOrO Bajia JBUTYHAa 4M OOpHUBAHHS B KOJII BHCOKOi HAINpYTH,
napayienbHo Koiy konaeHcaTopa CI yBiMkHeHO koo 3 mioga VDI ta crabimitpona
VD2 13 3ycTtpiuHumu HampsiMamu npsmux nposigHocted. [dion VDI nepemkoixae
NPOTIKAHHIO CTPYMY BiJI aKyMyJsiTOpHOI Oarapei uepe3 crtabimtpoH VD2 mnosa
MEPBUHHOI0 0OMOTKOIO KOTYIIIKY 3aIallOBaHHSI.

31 30u1bieHHsIM EPC camoinayKIii IEpBUHHOT OOMOTKHM KOTYILKH 3alajlOBaHHS
noHana 80 B (mampyra craOumizarii) cTaOUNITPOH MpOMyCKae uepe3 cede CTpyM
CaMOIHAYKIII1, ITYHTYIOUH AaHy OOMOTKY. 3aBJIIKM MPOTIKAHHIO CTPYMY CaMOIHAYKI1
no kouty ctabunitpona VD2 1 nioga VD1 Hanpyra Ha 3atrckayax nepBUHHOI OOMOTKH
3HWXKY€ETBCS, a 1€ 3a100irae neperpiBaHHIo Ta NIpOOMBaHHIO TPAH3UCTOPA.

Axmo EPC camoinaykiii crae menmow 3a 80 B, crabuniTpoH HE MpOBOIUTH
yepe3 cede ctpyM, 1 EPC camMOiHAyKIIi1 BUTpadyaeThCsl Ha 3apsKaHHS KOHAEHCATopa
CIL

Enextponitnunnii konaercarop C2, yBIMKHEHHI MapajiebHO J0 T'€HEeparopa,
3aXUIIA€ TPAHZUCTOP BiJ IMITYJIbCHUX TEPEHAIPYT, 1[0 BUHUKAIOTh y KOJI1 TeHEPaTop
- aKyMyJisITOpHa OaTtapes. 3 HaJIXO/KCHHSIM IMITYJbCYy HAmpyrd BiJl TeHepaTopa
koHjieHcaTop C2 3apsIKaeThes, a 1€ 3MEHIITY€ HApyTy ¥ IMITYJIbC CUJTU CTPYMY B KOJI1
TPaH3UCTOPA, 3aM00Iral0uu HOro NeperpiBaHHIo.

Y KOHTaKTHO-TPAH3UCTOPHIM CHCTEMI 3amaifoBaHHS KOHTAKTH TepepuBayva
PO3BaHTAXEHI B1J CTPYMY KOJIa NMEPBMHHOI OOMOTKM KOTYUIKM 3alajlOBaHHs, IIO
JIKBIJyE OKHCJICHHSI Ta €pO3il0 KOHTAKTIB. 3aBISKU 1IbOMY BOHU HE MOTPEOYIOThH
3a4MIIEHHs B Ipoleci ekcrutyaTtanii B mexxax 100-150 tuc. kM npoOiry aBToMoO1Isl.
KpiMm 11p0ro, yCyHEHHSI OKMCJICHHS Ta MIATOPSHHS KOHTAKTIB MepepuBaya 3amnoodirae
3MiHI 3a30py MK HUMHU W PO3PETYJIIOBAHHIO KyTa BUIIEPEIKEHHSI 3aIlalOBaHHS i
qac eKCIUTyarTailii aBTOMOOLIS.

Hampyra y BTOpMHHOMY KOJII MiJIBUIIYETHCS HE MEHII sIK Ha 25% MOPIBHSHO 3
KJIACUYHOIO CUCTEMOIO 3aMaIOBAHHS, a 11€ 30UIbIIY€e €HEeprito ICKPOBOTO PO3PSIY.

[TinBuiieHHs eHeprii iICKPOBOTO PO3PSAy CHpPHSIE TTOBHOMY 3TOPSHHIO HaBIThH
301THEHOT poOOYOT CyMillll, MOJIETIIY€E MyCK ABUTYHA Ta MOJIMIIYE MPUAMAIbHICTb 1
€KOHOMIYHICTh JABUT'YHA (BUTpaTa MaJIbHOTO 3HUKYETHCS Ha 2%).

[TpukmamoM KOHTAKTHO-TPAH3UCTOPHOI CUCTEMH 3alallfOBaHHs € cucTeMa (puc.
3.18), siky po3poOuiia Ta 3aCTOCyBasia Ha JIETKOBUX 1 BAHTAXXHUX aBTOMOOUISIX (hipMa
«Porci» (CIIIA). Cuctema CKIaIa€eThCA 3 TAKUX €JIEMEHTIB: KOTYIIKH 3arajtoBaHHs 3,
nepepuBavya 2, poO3NOJAUIbHUKA 4, BHMHKAya 3alajilOBaHHS &, TPaH3UCTOPHOIO
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komyTaropa I, mo MicTuTh mnotyxHui Tpanzuctrop VTI, crabimitpon VDI,
creuianbHui TpruoOdMoTouHuil TpanchopmaTop TA, KOHACHCATOPU Ta PE3UCTOPH.
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Puc. 3.18. [Ilpunyunosa cxema KOHMAKMHO-MPAH3ZUCMOPHOL Ccucmemu
sananosants Qipmu «Poeciy: 1 - mpansucmopruii komymamop, 2 - nepepusay, 3 -
KOMYWKA 3anano8ants, 4 - po3noodilbHUuK, 5 - C8IUKU 3aNalt08AHHSL

Cucrema xuBHUThCS BiJ 12-BonbTHOI akymynsiTopHoi Oatapei OB. Ilpunumn
poboTu cuctemu Takui, sk 1 Ha aBToMoOuLAx 31JI ta 'A3 (quB. puc. 3.17). [Ipouec
3aKpUBaHHS TpaH3UCTOpa (OPMYEThCA CHEIIATbHUM  TpaHcpopMaTopoMm 13
TOPOiJaIbHUM OCEpAsAM, NEpBMHHA OOMOTKAa $KOTO YBIMKHEHa MOCIIJOBHO 3
oomMoTkor0 WI KoTymiku 3anamoBaHHs. Yepe3 KOTYIIKY MPOTIKa€e MEPBUHHUMN CTPyM
11 a oOMoTka W3 1ryHTYy€e eMiTepHO- 0a30BUH MepexiJi TPaH3UCTOpa Yepe3 Pe3UCTop
R2. B oomotkax 1iporo tTpancopmaropa W2 ta W3 sunukae EPC nipu po3MukaHHi
KoHTakTiB nepepuBada. EPC oomotku W3 nie Ha eMiTepHU# mepexi TpaH3UCTOpa,
niacuitroroun oro 3akpuBanHs. EPC oomotku W2 takox i€ Ha 6a3y TpaH3HCTOpAa,
YUM MPUCKOPIOE TPOIIEC 3aKPUBAHHS. Y MOBH KOMYTallii TPaH3UCTOPOM MEPBUHHOTO
CTpyMy HOJIETIIYIOThCS BMUKaHHSAM KoHjaeHcatopa Cl. JIisHKY eMiTep-KOJIEKTOp
TPaH3UCTOPA 3aXHUIA€ Bl TMepeHAnpyru KpemHieBuid crtabumitpon VDI, saxuit
YBIMKHEHO MapaJieJIbHO JI0 II1€i QUISHKUA. 3aXUCT BiJ BUIIQJIKOBUX TMEpPEHANpyT Koja
YKUBJICHHS 3[IIMCHIOEThCS KOHIeHcaTopoM C2.

JonatkoBuil pe3uctop R, Tpoxu po3BaHTaXye€ KOTYIIKY 3alailOBaHHS BIJ
TEIUIOBOTO HaBaHTakeHHA. Pe3uctop R2 BMUKaeThCs MOCTIAOBHO B MEPBUHHE KOJIO
JUIsT OOMEXKEHHS CHJIM NEePBUHHOTO CTPYMy 1 [UIsl 3aXHCTy TpPaH3UCTOpa Bij
NepeHaBaHTAXEHHS II0JI0 CTPYyMY.

3a KUIbKICTIO 3aCTOCOBAaHUX TPAH3UCTOPIB YC1 KOHTAKTHO-TPAH3UCTOPHI CUCTEMU
MOAUISIOTH HAa OJTHO- Ta OaraToTpaH3MuCTOPHI.

3. [IpyHIIUNIOBAa CXeMa KOHTAKTHO-TPAH3UCTOPHOI CMCTEMH 3aNAJTIOBAHHS 3
NMPOMIKHIM TPaH3UCTOPOM (pipmu «Boshy.

Ha puc. 3.19 nHaBenena cxema KOHTaKTHO-TPAH3UCTOPHOI CUCTEMHU 3aMaTFOBAHHS
HimMenbkoi (ipmu «Boschy, ska BCTaHOBICHA Ha PI3HUX aBTOMOOLTIX «mercedes-
benzy» nonepeaHix BUMTYCKIB.
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Puc.  3.19. Ilpunyunosa cxema KOHMAKMHO-MPAHIUCMOPHOI — cucmemu
3anantoO8anHs 3 NPOMINCHUM MPAH3UCMOpom Qipmu «Boschy: 1 - mpauzucmopnuii
Komymamop, 2 - nepepusay; 3 - KOMywKa 3anaio8ants, 4 - po3nooiibHuK, 5 - C8iuKu
3ananto8anHsl

(2]

it

[Tin yac 3aMHKaHHA KOHTAaKTIB IepepuBaya CTPyM BiJ aKyMmyJsiTopa 4depes
BUMHKAY S, T10JaTKOBUI pe3uctop R, mepexin emitep-6a3a tpansucropa VT1, notim
yepe3 pesuctop R3 Ta 3aMKHYTI KOHTaKTH 2 MPOTIKae Ha mMacy aBTomMoOLIs1. Tomy
Tpan3zuctop VT BIIKpUBAaeTHCS 1 4epe3 HOro e€MITEepHO-KOJIEKTOPHUN Mepexi Ta
pesuctop K4 mporikae ctpym Ha 6a3y-emitep VT2, a motiM Ha 6azy-emitep VT3 1 nam
no macu asromoOurs. Kackan [apainrrona (tpansuctopu VT2 Tta VT3)
BIIKpUBA€ThCS. PoOounii CcTpyM BiJ akyMyJsiTOpHOI Oatapei uepe3 pe3ucTop
nepBuHHy oOMOTKy WI KOTymiku 3amamioBaHHsS, pe3uctop R8 Ta KonekTopHO-
eMITepHHI nepexiy cuiioBoro Tpansucropa VT3 npoTikae 10 Macu aBTOMOOLIS.

[3 po3MuKaHHSIM KOHTAKTIB 2 JIKBIAYETHCS PI3HMIIS MOTEHINANIB HA €MITEPHO-
6azoBomy mepexoni Tpansuctopa VTI 1 BiH 3aKpHUBa€ThCS, MEPEPUBAIOYU CTPYM
KepyBaHHA Kackany Jlapmiarrona. Ilpum 1mpoMy NEpBUHHHE CTPyM KOTYIIKA
3armaytOBaHHsI PO3MUKAETHCS, @ Y BTOPUHHOMY KOJII 1HIYKYETHCS BHCOKAa Hampyra.
Crab6imitpon VD4 obomexye BenuunHy EPC camoinaykiiii y mepBUHHIN OOMOTII B
mexax 120-140 B. Kongencatopu CI, C2 1 C3 ta gion VD2 3axuriae enekTpoHHUIMA
0JIOK BiJ KOJIUBaHb HAMpyTH jpkepen xuBiieHHs. Koyo 3BopoTHOro 3B's13ky VD3, RS
MpU3HAYCHE JJI1 TOro, 100 KOPOTKOYACHE 3aMUKAHHS KOHTAaKTIB (JIEpEHUYaHHS) HE
MOPYIIyBaJIO MPOLeCy iHAYKYBaHHS BUCOKOI HanpyTu. L{e HebakaHe 3aMUKaHHSI MOXKeE
BUHUKHYTH 32 MQJIUX Y9aCTOT 00EpTaHHS KOJIHYACTOTO Bajla B MOMEHT PO3MHUKaHHS
KOHTAaKTIB NepepuBaya Ha BIAMIHY BIJ JEpPEHUYaHHS KOHTAKTIB 3a BEJIUKHX YacTOT
oOepTaHHs.

Bennuuna cTpymy, 10 3YMOBIIOE CaMOOYHIIIEHHS KOHTAaKTIB IepepuBauya,
PETYIIOETHCS 3a TortomMororo pesuctopa R1, a pesuctopu R3 ta R4 06mMexyroTh cTpym
0a3mu.

OpHiero 3 BaJ KOHTaKTHO-TPAH3UCTOPHOI CUCTEMU 3aMaIOBAHHS € T€, 110 MaJia
CWJIa CTpyMYy B KoJii kepyBanHs Tpan3ucropa (0,3-0,8 A) 3ymMoBIItO€ 0cO0JIMBI BUMOTH
70 YUCTOTH TIOBEPXHI KOHTAKTIB TepepuBayva. [3 He3HAYHUM 30UIBIIEHHAM 1XHBOTO
oTopy 4epe3 3a0pyIHEHHsI, OKUCICHHS YU 3aMaciOBaHHS CWIa CTPyMy KepyBaHHS
TPAH3UCTOPOM 3HUKYETHCS, TPAH3UCTOP HE BIIKPUBAETHCS 1 ABUTYH HE 3aITyCKAETHCS.
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Bnacnigok  ngepeHYaHHS ~ KOHTaKTIB Y  KOHTAaKTHO-TPAH3UCTOPHIH  cHUCTeMi
3arajloBaHHs BTOPUHHA HANpyTa 3MEHIIyeThcsa. MakcuMasbHa 4acToTa mojiadl icKop
301IBIIYETHCSI HE3HAUYHO MOPIBHSAHO 3 KJIACHYHOIO CUCTEMOIO0. 3 OISy Ha MEXaHIuHe
CHpalIOBaHHs KOHTAKTIB OTPIOHO MEPI0INYHO PEryIIIOBATH 3a30p MK HUMU. ToMy B
0araToUMIIHAPOBUX BUCOKOOOEPTOBUX ABUTYHAX, SIKI MOTPEOYIOTh BEJIMKOI YaCTOTU
1mo1adi iCKOp, 1HOI 3aCTOCOBYIOTh JBa HE3aJIC)KHUX KOJia 3amaltoBaHHs (ITOABIAHUAN
nepepuBay, Bl KOTYIIKU 3allaliOBaHH).

4. TpanductopHa 0e3KOHTAKTHAa CHCTeMa 3aNaJIlOBaHHA.
Hpuaoun gii. JaTyuku-po3noaijbHUKHA

3acTocyBaHHS O€3KOHTAKTHUX TPAH3UCTOPHUX CHCTEM 3alaIlOBaHHS JAa€ 3MOTY
YCYHYTH BaJil KOHTaKTHO-TPAH3UCTOPHUX CUCTEM 3aBJSKH BEIUKiN TOYHOCTI Mojadi
1CKOp 1 BIJICYTHOCTI KOHTaKTIB.

Tpan3ucTopHi OE€3KOHTAKTHI CUCTEMHM 3aMajfOBaHHS MOYaId 3aCTOCOBYBATHUCS 3
80-X pOKIB MHHYJIOTO CTOJITTS 1 3 THUX IMp MOCTIHHO BIOCKOHATIOIOTHCA. SIKIO B
KJIACUYHINA CUCTEMI 3aIallOBaHHS KOHTAKTH MepepuBayda 6e3mocepeIHb0 PO3MUKAIOTh
MIEPBUHHE KOJIO, & B KOHTAKTHO-TPAH3UCTOPHIN CHCTEMI 11i KOHTAKTH KOMYTYIOTh KOJIO
KEpyBaHHS TPAH3UCTOPOM, TO B TPAH3UCTOPHINA OE3KOHTAKTHIM CHCTEMI KepyBaHHS
TPaH3UCTOpA CTa€ OE3KOHTAaKTHUM. B 1HMX cucTemMax CHJIOBH TpaH3UCTOP
KOMYTaTopa, IO TEepepHBaE KOJIO TMEPBUHHOI OOMOTKM KOTYIIKH 3amaliOBaHHSA,
COpPALlbOBY€E IIJI JIEI0 €JIEKTPUYHOTO IMITYJIbCY, CTBOPEHOro O€3KOHTAaKTHUM
JTATYUKOM.

B posi 6e3KOHTaKTHHX AATYHMKIB 3 MEXaHIYHHM IPUBOJIOM BiJl PO3MOJILIHYOTO
Basa JIB3 Oynu AoCHiKeHI MAarHiTOCNCKTPUYHI, 1HAYKIIIHHI, eJeKTPpOMAarHiTHI,
reHepaTOpHi, ONTHUYHI Ta IHIII TEPETBOPIOBAYl MEXaHIYHOTO OOepTaHHS B
€JIEKTPUYHUNA CUTHAJL.

CroyaTky sIK OUTBIII TPOCTUN 1 AOCTATHHO HAMINMHHM, MIUPOKE BIPOBAKEHHS
OTPUMaB MarHITOCJICKTPUYHUHN JaTuuK. AJie 3 po3pOoOKOI0 JaTyuKa, M0 MpaIloe€ Ha
epekri XoJula, OCTaHHIA CTaB OCHOBHMM €JIE€MEHTOM JJisi BCIX HACTYMHHX
CJIEKTPOHHUX CHCTEM 3alalOBaHHs, IO CEPIHHO BUITYCKAIOTHCS 32 KOPAOHOM.

Ha puc. 3.20 HaBeneHO NPHUHIMIOBY CXEMY TpPaH3UCTOPHOI OE3KOHTAKTHOI
CUCTEMHU 3aMajIOBaHHS 3 HAKOMMYEHHSIM €Heprii B 1HAYKTHMBHOCTI 3 MAarHiTo-
eNeKTpuyHUM JatuyukoMm. Cxema mpamroe Tak. Koiaum XpecTonomiOHui MarHit
Hepyxomuil, Tpanzuctop VD1 3akpurtuii, 1 ctpym y nepBunHii oOMoTii WI koTyku
3anamoBaHHs 3 He mportikae. Komm marHiT obGepraeTbcs, B OOMOTII JaTyuka 2
1HayKyeThes 3MinHa EPC, sika kepye Tpansuctopom. [1i1 yac mo3uTUBHUX MiBIEPiOIiB
HAIMpYTH Ha JaTYUKY TPAH3UCTOP NepeOyBae B CTaHI HACMUEHHS, a HETATUBHUX - Y
ctani BiaTuHy. Konmm TpaH3ucTOp BIOKPUTHHN, Bil aKyMyJATOpHOi Oatapei uepes
nepexiyi eMiTep-KOJEKTOp 1 MEepBUHHY OOMOTKY KOTYIIKH 3alaJlfOBaHHs IPOTIKae
cTpyM. 3a HeratuBHOI EPC TpaH3UCTOp 3aKpUBAETHCS, CTPYM Yy MIEPBUHHIA OOMOTIII
MepepUBAEThCS 1 Yy BTOpUHHINA oOMOTIHi 1HAYKyeThcsi 3HauHa EPC. KinmpkicTe map
MOJTFOCIB MAarHiTy JAaT4MKa Ma€ BIAMOBIIATH KIJTBKOCTI IIWJIIHAPIB ABUTYHA.



Puc 3.20. IlpunnumnoBa cxemMa O€3KOHTAaKTHOI CHUCTEMM 3alalllOBaHHS 3
MarHiTOCJIEKTPUYHUM JATYUKOM: 1 - akyMyJisiTOpHA OaTapest; 2 - MarHiTOEJICKTPUIHHMA
JATYMK; 3 - KOTYIIIKA 3aMajioBaHHs; 4 - pO3NOJUIBHUK; 5 - CBIYKU 3alallOBaHHS

SAx 6auuMO 31 CXeMH, KOHTAKTH [TepeprBava 3aMIHEHO O€3KOHTAKTHUM JITATYUKOM.

OTxe, 3aMICTh MIEPEPUBAYIB Y KIACHYHIN 1 KOHTAKTHO-TPAH3UCTOPHIN cUCTEMaX
3aMajifoBaHHs B OE3KOHTAKTHIA  TPAH3UCTOPHIA  3aCTOCOBAHO  JATUMKH-
pO3MOAUIBHUKK.  BurotoBnsstorp iX Ha 0a3l  TpaguUIdHUX  [EepepHBaviB-
PO3IMOAUIBHUKIB, OJIHAK BY30J1 IEpeprBaya 3aMIHIOIOTh O€3KOHTAKTHUM JaTYUKOM.

[IpMHIMIOBY CXeMY MarHiTOCJIEKTPUYHOTO AaT4yrKa HaBejeHo Ha puc. 3.21. Ilix
gac oOepTaHHs 3yOuyacToro mMartita B OOMOTII CTaTOpa 3TiHO 13 3aKOHOM 1HIYKIIi
BUHUKAE 3MiHHA Hanpyra. Konu oauH 13 3yO1iB MarHiTa HaOIMKaeThCsl 0 OOMOTKH,
HaIpyra B Hill LIBUAKO 3pOCTAE, 1OCITa€ MAKCUMYMY, IOTIM 3y0eIb pO3MIIIY€ThCS Ha
cepeaHii JiHii 0OMOTKH, IMCIIS 1IbOT0, KOJIM BiH BIIAIMTHCS, IIIBUIKO 3MIHIOE 3HAK 1
30UIBIIYETHCSL B MPOTWIIEKHOMY Hampsmi 10 Makcumymy. Hampyra ayke mBuako
3MIHIOETHCS BiJ] MO3UTUBHOTO MAaKCHUMyMY /10 HEFaTUBHOTO, TOMY HYJIBOBHH Iepexia
MI)K HUIMH MOKHa BUKOPHUCTATH JJIsI KEPYBAHHS CUCTEMOIO 3alaitoBaHHs. 3y0UyacThii
MarHiTHUM SIKIp BCTAHOBJIEHO y 3BMYalHUU Kopmyc nepepuBada. KinbkicTh 3yOuiB
3aJIeKUTh Bl KIUJIBKOCTI LIMJIIHAPIB 1 TaKTHOCTI ABUryHa. Hampyra, siky BHpoOJisie
TE€HEPATOPHUI 1aTYUK, 3aJI€KUTh BIJl YaCTOTH OOEPTAHHS SIKOPS Ta HOTO KOHCTPYKIIIi,
1 Mae 3a0e3MeUnTH HAIMHICTh 3alallOBaHHs HABITh 3a MaJIOl YACTOTU OOEPTAHHS Ii]T
yac MycKy JIBUTYHA.

| ¢
‘/%T"!u) >
Sa ;_‘.r\ SR

?r.;'\ " J"W - \ >’<\ ”

[ €% oda 3 Puc. 3.21. [IpuHLMIOBa cxema
—L A K i{_ 1 7% MarHiTOeJIEeKTPUYHOIO aTYuKa VIS
E S s, YOTUPHUIIMIIHAPOBOTO ABUTYHA: | - MarHiT, 2 - ctarop,

AN N 2 ™\ ",’ "\ ,L\ -
\\{ SYLIMNMNR 3 3 — 0OMOTKa

AL BN

[Tpuknagom peanizaiiii MarHiTOEIEKTPUYHOTO AaTYUKA MOXKE CIIYKUTH JaTUYHK -
posnoainbHuk 24.3706 (puc. 3.22). Bin ckiagaeTbcs 3 TaKMX OCHOBHUX BY3IIB:
MarHiTOCJIEKTPUYHOTO TEHEepPaTOPHOTO MaT4yuka i3 cratopom 13 Ta portopom 21,
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BIILICHTPOBOrO peryisaropa 16, BakyymHoro peryisrtopa 6. Kopnyc 3 Buwiuto 3
AJIFOMIHIEBOTO CILJIaBY, a Y XBOCTOBIM HOT0 4acTHHI PO3MIIIEHO MJIACTHHY 2 OKTaH-
KOPEKTOpa. MPU3HAYEHOTO AJII PYYHOIO PEryJIIOBaHHSI MOMEHTY iICKPOYTBOPEHHS Ta
KPITUICHHS JaTYMKa-PO3NOIIHLHIKA Ha IBUTYHI.

JlaTunK-po3NOAUTBHUK PUBOAUTHCA B PYX Uepe3 NpUeAHyBaIbHUM mun 1, skuit
3aKpirieHo Ha Bajuky 18, [[ns 3manryBanus nigmunauka 19 Banuka 18 ta ynmopHoro
nigmunHauka 17 y kopiyci moctaBieHo MacisiHKy 4. Potop 21 naTumka - 1ie KiableBHit
MOCTIMHMK MarHitT 26 13 HIJIbHO MPUTUCHEHUMU A0 HBOTO 3BEPXy Ta 3HHU3Y 8-
MOJTIOCHUMH obOokiMamu 25 1 27, 10 MIIHO 3aKpirUIeHl Ha BTYJII 12, HA BEpXHIH
YaCTHUHI K01 po3MillleHO OiryHelb 11 BUCOKOBOJIBTHOTO PO3IMOAUIEHOIO TPUCTPOIO. Y
HUKHIA 4YacTUHI BTYJIKM 12 € ma3, B SKUU BXOJAUTh BUCTYH BTYJIKH, HEPYXOMO
3aKpITJICHUH HA MOBIAKOBIM MIACTHHI poTOpAa.
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.
.
SCSE S oh
Qi

Puc. 3.22. Hartuuk-posnonuibhuk 24.3 706: a - 3arajbHUd BuUrisg;, O -
KOHCTPYKIisl JaTyuka; | - mpueaHyBajdbHUM IMM; 2 - IUIACTUHA; 3 - Kopmyc; 4 -
MacJsHKa; 5 - BUBLI; O - BAKYYMHUU PEeryJsiTop; 7 - KpUILKA; 8 - BYT1IJIbHUN KOHTAaKT;
9,10- enextpoau; 11 - GiryHemnp-po3noainsHukK; 12 - BTynka; 13 - cratop; 14 - omnopa;
15,17, 19 - migmunauky; 16- BigmeHTpoBHii perynstop; 18 - Ban; 20 - mo3Haukwy, 21 -
poTop; 22, 24 - MOJIIOCHI MJIACTUHHU; 23 - 00MOTKa; 25, 27 — 06oitMu

Crarop I3 naTumka - 11e oOMoTKa 23, BMilIeHa y 8-moItocHUX miacTuHax 22 124,
3'eMHAHUX MK co0or 3akienkamu. Cratrop Mae OJMH 130J1bOBaHMM BUBIA 5,
PO3MIIIIEHUHA Ha KOPMyCl po3nofiuIbHUKA. [pyruii kiHenb OOMOTKM MPOBOJAMHU
3'eqnano 3 kopmycoM. Crarop I3 3a momomororo omop 14 mocTaBieHO Ha PyXOMiid
IJIACTHHI, HEPYXOMO 3aKpilieHIM Ha BHYTPIIIHIA O0OMOTIII migmmmHuka 15.
30BHIIIHIO 000MMY MIAMIKITHUKA 15 3aKpinIeHo HEPYXOMO 111010 Kopiycy 3. Pyxoma
MJIACTHHA IIAPHIPHO 3'€/THAaHA 3 TATOK BaKyyMHOTO peryJsitopa o.

OTxe, BIALIGHTPOBUN pEryisiTop 3a0e3neuye 3MiHYy BHUIIEPEIKECHHS 3ama-
JIOBaHHS, TTOBEPTAIOYHM POTOP JAaTYMKA BITHOCHO CTaTOpa, a BaKYyMHUU PETYJISATOP
MIOBEPTAE CTATOP BITHOCHO pOTOpA.
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BucokoBoIbTHUI PO3NOAUTBHUN MPUCTPIN Ma€ KPUIIKY 7 3 JEB'IThMa BUBOIAMHU.
3 BHYTpPIIIHBOTO OOKYy B LEHTPAJbHOMY BHBOI PO3MIIIEHO PYXOMHI BYT1IbHHIMA
KOHTaKT 8, SKWii 3a0e3Medye eICKTPUIHNN KOHTAKT MIX IEHTPAIbHUM BHUBOJOM 1
enektpogom 10 Girynmst 11. Yepes enextpoau 9 BHCOKa Hampyra HaIXOIuTh J0 8
BHCOKOBOJIbTHUX BHWBOJIB, MPU3HAYCHUX IS MPUEITHAHHS 3 TPOBOJAAMH BHCOKOI
HAIPYTH BiJl CBIYOK 3aITalFOBAaHHS.

J1y1st BCTAaHOBJICHHSI TOYATKOBOTO KyTa BUIICPEIKCHHS 3aMlallOBaHHS Ha pOTOPi
CTaTOpi JaT4MKa 3p00JIeHO o3Hauku 20, iK1 MarOTh 301raTUCS, SKIIO KOJIHYACTUH BaJl
JIBUTyHa repeOyBae B IOJOKEHHI, IO BIJMOBIIa€E MOMEHTOBI ICKPOYTBOPEHHS B
MepIIoMy HMITIHAPI.

Sk OyJi0 ckazaHo BHIIE, OCTAHHIM YaCOM B YChOMY CBITI HAa aBTOMOOLJISIX IITMPOKO
3aCTOCOBYIOTH JJATYMKH, IIPUHITUII i1 IKUX IPYHTY€EThCS Ha edekTi Xoa (puc. 3.23).
Edexr Xonna BUHHKAE B TUIACTHHI, Yepe3 sIKYy MPOTIKAE CTPYM , KOJH i IPSIMUM
KyToM Ha Hei i€ marHiTHe nosie B. EPC Xomna Bu3HavaroTh 3a opMyior0

Ex=(Ku IB)/h

ne Ky - crana Xomna; 1 — cuna ctpymy; B — iHaykmiss mMar"iTHoro noisi; h —
TOBUIMHA TUTACTHHH.

MakcumanbHO BUSIBIISIETHCA 1€ €(DEeKT y IUIaCTHHAX 13 HaIIBIPOBIIHUKOBOTO
Marepiaiy (TepMaHito, KpeMHII0, apCEeHIAY rajito, 1HAII0).

Adpdexr Xonna

Maruurthoe none, B

Hanpaxeuwre, V

Ecim 10K nOCTORMON

////I V nponopussanemo B

Puc. 3.23. Jlo npunnumy aii narunka XoJuia.

Bennuuna EPC Xonna qysxe mana i Tomy Mae OyTH TiJICHIeHA MTOOIN3Y TIaCTHHH
JUTSl TOTO, 00 YCYHYTH BIUIMB PAAI0CIEKTPUYHUX MEePEnIKoa. ToMy KOHCTPYKTHUBHO 1
TEXHOJIOT1YHO eJIEMEHT XO0JIIa 1 MiJICUITIOBAJIbHA CXeMa MICTATh MiACHIIIOBaY 4, Tpurep
[miTTa 5, BUXiAHUA TpaH3ucTOp 6 Ta cTadLII3aTOp HANPYrH 7, sIKI BUTOTOBJICHI Y
BUTJISIAL IHTETpaibHOI MiKpocxeMu (puc. 3.24).

Axio odepTaeTbesi Bajd poO3NOAITIBHUKA, a 3 HUM 1 pOTOp 2, TO MarHiTHE MOJe,
CTBOPEHE MOCTIMHUM MAar”iToMm 1, 3aKpUBa€ThCS €KPAHOM YM BIJIKPUBAETHCS MpPU
MPOXOJIPKEHHI MpOopi3y. SKIIO Mar"iTHe MoJjie MOTPAMJIA€ Ha MOBEPXHIO IJIACTHHH,
ctBoproeThesi EPC Xooa, sika miICHITIOEThCS TICHIIIOBaYeM 4 1 HaaXO0IuTh 10 0a3u
BUXIJTHOTO TpaH3UCTOpa 6, SKUW BiAKpuBaeThcs. I[Ipu 3akpuBaHHI €KpaHOM
MarHiTHOTO TMOTOKY B TuiacTuHi He BUHUKae EPC Xomna 1 BUXiAHHI TpaH3UCTOP
3aKpUBAETHCS.
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Puc. 3.24. Cxema
OE3KOHTAaKTHOTO
MiKpoIepeMuKaya, 10
nparroe Ha eexti Xomna: 1 -
MarHit; 2 - potop; 3 -
9yTIUBUN  eneMeHT; 4 -
micWiIioBad; S - TpuUTep
IMImitra; © - BUXIOHHHI

{ N4

T

TPaH3UCTOP; 7 - CTAOLII3aTOP HANIPYTH

OT1xe, Ha BUXO1 MIKPOCXEMH 3HIMAIOThCSI CUTHAJIM MPSIMOKYTHO1 (hOopMHU.

[IpukiamoM peanizailii 1aTyrka, o npairoe Ha epexti Xosia, CIyKUTh TaTuYhK-
posnoautbHUK 40.3706 (puc. 3.25), sskuil Ma€ YyTIUMBUNA €JIEMEHT 13 MIKPOCXEMOIO,
ONMHCaHOW BHILE. L{ell 1aTyuk rOpU30HTANBHOIO TUILY 1 MAa€ KOPIyC S5, BUIUTUHU 3
QIIOMIHIEBOTO CIUIaBy. JlaTUMK-pO3NOIIIBHUK MPUBOJUTECA B pyX depe3 Mypty 1 1
BaJl 2, Ha MPOTUJIEKHOMY KIHIII SIKOTO po3MilleHo OiryHeup 11. Bucoka Hamnpyra mix
CBIUKaAMHU 3alajtOBaHHs PO3MOAUISIETHCA 3a JIOMOMOIOI0 BHBO/IIB, PO3MIIICHUX Ha
kpumii 10, mpukpimieHii g0 kopmyca 5 Tphoma TBUHTamMu 12. BHCOKOBOJBTHY
YAaCTUHY MPUCTPOIO BIIOKPEMIIEHO BiJ PEIITH KOHCTPYKLIi neperopoaxor 9. Bam 2
o0OepTaeThcs y BTyJKax 3 Ta 6, CanbHUK 4 TMEpelKkopKae MOTPAIUISIHHIO Macia y
BHYTPIIIHIO YacTUHY Kopmyca. Jlo pyXxoMmoi miacTUHH 7, Ha SKiH 3aKpiIjIeHO
HAIIBNPOBITHUKOBUM AaT4uk 13 13 Mar”iToM, MPUETHAHO TATY BiJ BaKyyMHOTO
peryisitopa 18.

Tpu BUBOJIM JaTYMKa MPOBOAAMU 3'€IHAHO 3 BUBOJAMHU ITekepa 17. Y mpopisi
naturka 13 obepraetscsi porop (mTopka) 14, axuil BTynkowo 15 3'eqHanuid 13
MOBI1JIKOBOIO IJIACTUHOIO BIJILIEHTPOBOIO perysisitopa 16.

OTxe, mig yac poOOTH BIALIEHTPOBOI'O PETYJISTOPA MOBIIKOBA IJIaCTUHA TOBEPTAE
3aMuKa4 BIAHOCHO JIaTYMKa, a IMiJl 4ac poOOTH BaKyYMHOTO PETyJsiTOpa 1aTuuK pa3omM
13 PyXOMOIO TUIACTHHOIO MOBEPTAETHCS BIIHOCHO 3aMHUKAaya.

Kotymiku 3anantoBaHHs B 0€3KOHTAKTHUX CUCTEMax 3alallOBaHHS MarOTh TaKy
caMy KOHCTPYKLIIO, II0 W y KOHTaKTHO-TpaH3UCTOpHHUX. OOMOTKH 3'€lHaHO 3a
aBTOTpanchopMaTopHOtO cxeMor0. OCOOIMBICTIO KOHCTPYKIN € BIAHOCHO HU3BKUN
omp nepBuHHOI oOMoTkH (0,5 OM), Mo gae 3Mmory 3100yBaTH CTa01IbHI BHUXIJHI
XapaKTEPUCTHUKU 31 3MEHIIICHHSM HAIPYTH KUBJIEHHS 70 6 B.
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Vci1 BHCOKOBOJIBTHI JETall CUCTEMHU BHUIOTOBJIEHO 31 CHEIIAJILHOI IJIACTMacH
TUIy CKJIOHANOBHEHOrO HamiBOyTHJIEHTEpe]TanaTy, Iyro CTIHKOI, fiKka 3 BEIUKUM
3aracoM BUTPUMY€E YTBOPIOBAHY CHCTEMOIO BUCOKY HAIPYTY.
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Puc. 3.25. JlaTumnk-
posmomimbauk  40.3  706: 1 -
Mydra; 2 - Bam; 3,6- BTYJIKH; 4 -
CaJIbHUK; S - KOpIyC; 7 -pyxoma
IUIaCTHHA; 8 - IIJIIMIIHUK, 9 -
neperopoaka; 10 - xpumka; 11 -
oirynerip;12 - rBuHT; 13 — qaT4amk
Xomna; 14 -portop-mtopka; 15 -
BTYJIKQ; 16-  BiIUEHTpOBUI
peryssarop; 17 - mrekep; 18-
BAKYYMHUU PETYJIATOP

5. TpaH3uCTOpPHI KOMYTAaTOPH Ta iX PodOTa y 0€3KOHTAKTHHUX CHCTeMax

JallaJIlOBaAaHHA.

[Ipuknanom OE3KOHTAKTHOI CHCTEMH 3alallOBaHHS 3 MAarHiTOEIEKTPUYHUM
TreHepaTOPHUM JaTYUKOM MOKE OyTH CHUCTEMA, 1110 BCTAHOBJIIOETHCS HA aBTOMOOLIAX
['A3-2401, -3102, -3129, -6602 Ta iHmmx Moaudikaiisix 1oro 3asoay (puc. 3.26).
Bona ckmanaerbcs 3 maramka-posnoginsauka 20.3706 un 24.3706, TpaH3UCTOPHOTO
komyTtaTopa 13.373401, xorymku 3anamroBaHHs bl16, nomatkoBoro pesucropa
14.3729, 36;10K0BaHOIO 3 pelie MycKy cTapTepa, CBIUOK, 3aMKa 3aIallOBAHHS.
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VD1

Puc. 3.26. Cxema cuctemu 3anaitoBaHHA 3 0€3KOHTAKTHUM MarHiTOEIeKTPUYHUM
JATYMKOM 1 TPaH3UCTOPHUM KomyTaTopom 13.3 734.01

[Ipu BKITIOYUEHOMY 3aMKY 3alaJIFOBaHHA S 1 HEMPAIIOIOYOMY JBUTYHI, TOOTO KOJIU
pOTOp JlaTyMKa He 00epTaeThes, a00 MPU HEraTUBHOMY IIBIEPIO1l CUTHATY JaT4yuKa
0a3a YT1 mae HynpoBuUil moTeHI11al 1 BiH 3akputHii. baza VT2 uepe3 VD3, pe3ucropu
R3 ta R7 orpuMye Mo3uTUBHUI MOTEHIIIAN, 1 BiH BiAKpUBa€ThCA. CTpyM, IO MIPOTIKAE
yepe3 VT2, ctBoproe Ha R10 nepenan Hanpyru 3 irocom O 6a3u VT3, 1 BiH Takox
BIJIKpUBaeThCs. Yepes BIAKpUTUN TpaH3uctop VT3 y nepBUHHINA 0OMOTII KOTYIIKH
3arajgoBaHHs MPOTIKATUME CTPYM.

VY HacTynHUN MOMEHT [P MOBOPOTI pOTOpa JaTUMKA Ha IEIKUH KyT 10 6a3u VT1
gepe3 R2, VDI ta R4 Hagiiine mnosutuBHMiA immynsc. Tomi tpamsuctop VTI
BIJIKpU€EThCA, yHTY0un BXxoau VT2 ta VT3, siki 3akpuioThCS.

Y MoMeHT 3akputTTs Tpanzuctopa VT3 ctpym depe3 nepBuHHYy oOMoTKy W1
NePEPUBAETHCS 1 y BTOPUHHIN 00MOTIII W2 BHHHUKAE IMITYJIHC BUCOKOT HATIPYTH, KU
HAJIXOJIUTh Yepe3 PO3MOAUIBHUK JI0 BIJMOBIIHOI CBIYKH 3aIlaltOBaHHS.

Cra6imitpon VD4 ta pesucropu R3 1 RS npusnaueHi st 0OMEeXXEHHsI HAPyTH
»uBleHHs, kouaencaropu C2, C3, C5 1 C6 - and 3riapKyBaHHs IMITYJIbCIB HAIIPYTH,
110 BUHUKAIOTh y cucteMi. Konaencatop C4 1 pesuctop R8 cTBOPIOIOTH MO3UTUBHUIMA
3BOPOTHH 3B'SI30K, 1110 CIIPUSIE TPUCKOPEHHIO TIEpeXiIHOTO Tporiecy (BLAKpUTTIO VTI
1 3akputtio VT2 1 VT3). Jlion VD3 3axuiae TpaH3UuCTOpH y pa3i BUMAIKOBOI 3MIHU
MOJISIPHOCTI JiKepeia skuBieHHs. Pesuctop R2 oOMexye CTpyM MarHiToeneKTpuyHOro
JaTYrKa.

Hapuc. 3.27 HaBeneHa cucTeMa 3amajiioBaHHsA HiMenbkoi ¢ipmu «Boschy 3
OE3KOHTAaKTHUM TeHepaTopHuM paTuukoM. Tpanzuctopu YTI 1 VT2 cTBOpIOIOTH
MOHOCTAOLTLHUN MYJIBTUBIOpATOP, TpaH3UCTOP Y T3 MiJICUITIOE CUTHAI, & TPAH3UCTOP
YT4 nepemukae nepBuHHe KoJo. [Ipu cTiiikoMy cTaHi MyibTUBIOpaTopa 6a3a-eMitep
tpansucropa YTI 3'emnano, 1 BiH 3akputuii, a Tpansuctopu Y12, VT3 ta YT4
MPOBOJSATH CTPYM, OCKIUIBKH € TIPOTIKAHHS CTPYMy KEpyBaHHS IO KOIy: «+»
aKyMyJISITOpa - 3aMOK 3anantoBanHs § - pesuctop K5 - nmiox YB3 - 6aza-emitep YT2 -
6aza-emitep YT3 - maca aBromoOuns. [Ipu Bigkputomy Tpansuctopi YT3 € 1 ctpym
kepyBaHHA ¥Y'T4 mo komy: «+» akyMmyJsTopa - 3aMOK 3arajitoBaHHs § - emiTep-0asa -
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VT4 - pesuctop A7 - konexrop-emitep Y13 - maca. Sxkmio Tpanzuctop Y T4 BiIKpUTO,
TO CTPYM MPOTIKAE 1 Yepe3 MEPBUHHY OOMOTKY KOTYIITKH 3aIMaTIOBAHHS: «+» aKyMyJIs-
TOpa - 3aMOK 3alajloBaHHS - emiTep-kojektop YT4 - nomaTkoBmii pe3uctop /7 —
IEPBUHHA OOMOTKA KOTYIIIKH 3allaIFOBaHHsA - Maca.

o1 [Hﬁé (HRJ R6

Vr2

R7

R2

Puc. 3.27. Cxema mpanzucmopnoi cucmemu 3anamoeants ¢ipmu «Boschy iz
KepyBauHAM Oe3KOHmaKmuum oamuyuxom. I - macHimoenekmpuunuii oamuux, 2 -
MPAH3UCMOPHULL KOMYMamop, 3 - KOMYWKA 3anaiio8ants; 4 - po3snooilbHuk, 5 -
CBIUKU 3aNAI08AHHS

I3 monayero Ha 0a3y Tpan3uctopa YT MO3UTHBHOrO MOTEHINIANY, 1110 BUPOOJIsE
TEHEPATOPHUI  JaTYMK, MOHOCTAOUIbHUN  MYJBTHUBIOpAaTOp  MEPEMHUKAETHCS.
Tpansuctop YTI BiakpuBaethcs, a Tpanzucropu Y12, YT3 ta YT4 3akpuBaroThes,
CTpyM y MEPBHHHIN OOMOTII KOTYIIKH 3allallOBaHHS MPUIIMHAETHCS, & Y BTOPUHHIN
BuHukae EPC Bucokoi nHampyru. lleit crtan 30epiraerbcsi 10TH, JIOKM Hampyra
koHaeHcaropa C3, mo 3apsmxaerbcs yepe3 pesuctop K5, mocdrae 3HadeHHS,
NOTPIOHOTO It BIAKPUTTS TpaH3ucrtopa YT2. Ilpu 1mpoMy MyJIbTHBIOpATOp
MOBEPTAETHCS Y BUXITHE ToJIoKeHHs. Pesncrop K6 npusHaueHnuii juisi MprUCKOPEHHs
nporecy nepemukanns. Jlionx YBI Bincikae HeraTMBHUN MIiBIEPIOJ JaTydKa, IO HE
BUKOPHUCTOBYETHCS 11 KepyBaHHs. Cxianenuii Tpansuctop Y T3-YT4 notpiben uepes
3HaYHUI CTPYM KEepyBaHHS CUJIOBOI'O TPAH3UCTOPA, OCKIIBKU PEryIlOBaHHS 3HAYHOTO
CTpyMy KepyBaHHS 0a3u 3a JIOIOMOTOIO JIMIIE MOIIbHUKA HAPYTH HE3aI0BIbHE 3a
MOTYKHICTIO Ta HarpiBaHHSIM.

PosrnssHyTi Buie JBi OE3KOHTAaKTHI CUCTEMM 3alalllOBaHHS MAarTh BaJlH,
OCKUJIbKU HE nepeAdavaroTb 0OMEXEHHS aMIUTITYIM CTPYMy IEPBUHHOTO Koja. B Hux
aMIUTITYyJJa BHCOKOBOJITHOIO IMITyJIbCy Ha BTOPUHHIA OOMOTIII  KOTYILIKH
3aMajifoBaHHs, SIK 1 B KOHTAKTHIM CUCTEMI, 3aJIeKUTh Bl YACTOTH OOEpTaHHS IBUTYHA,
a TaKOXX B1Jl HANpPyTHu B OOPTOBIM Mepexl.

Ha 3miHy TakuM koMyTaTopaM (3 HEpEeryjJbOBaHOIO aMILIITYI0I0 MEPBUHHOIO
CTpyMYy) TPHUHUIILIN KOMYTaTOPH, B SKHX CTPYyM 3apsiy 1HIYKTUBHOCTI, TOOTO yac
MIPOXO/KEHHS CTPyMy 4Yepe3 IEepPBHHHY OOMOTKY, MIATPUMYEThCS TOCTIMHUI B
3aJJaHUX MEXax LUIAXOM KEpYyBaHHS YacoM BIJIKPUTOTO CTaHy BHUXIJHOTO TpaH-
sucropa. lle 3axuiiae BUXiIHUN TPaH3UCTOP KOMYTaTopa Bij IMEpPEeBaHTAKEHb IO
CTpyMY, a TAKOK CTaOLII3y€e aMIUTITYAy CTPYMY 3apsily IIpH 3MiH1 HallpyTru B O0pPTOBIH
Mepexi. Buxigaa HanpyTa 11z, IPU IBOMY TaKOXK CTA01T13yETHCSI.
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Tak, Ha nepeaaponIpUBOAHUX aBTOMOOLIIX BA3-2108, -2109, -ITil Ta 3 A3-1102
BCTAQHOBJICHO OE3KOHTAKTHY CHUCTEMY 3alallfOBaHHS, sIKA MICTUTh TPaH3UCTOPHUN
komyTtatop 36.3734 ta natuuk-po3noainsHuk 40.3706.

[TpuHLIKUIIOBY CXEeMy TPaH3UCTOPHOTO KOMYTAaTopa IU€l CUCTEMH 3amajioBaHHS
300pakeHO Ha puc. 3.28, a miarpamy, sika MOSICHIOE MPUHIIUIL i pobOTH, - Ha pUC.
3.29.

KomyTtatop MicTUTB:

- BXI1JIHUH 1HBEPTOp, BUKOHAHUH Ha TpaH3zuctopi Y TI;

- BY30JI 3aXUCTY BIJ] IPOXOKEHHS CTPYMY B KOTYIIILII 3aNIaTIOBAHHS Y BUTIAAKY
3aMKHEHHMX KOHTAKTIB BUMHKAa4a 3alalOBaHHA 1 HEMPAIIOI0UOT0 IBUTYHA; BUKOHAHUIA
Ha migcrmoBayi ITAT JI;

- oOMexyBad CTpyMy, BUKOHaHMI Ha mijgcuitoBadi B A 1.4 ta pesucropax K36
1 K37;

- BUXIJHUN MiACWIIOBAaY, BUKOHAHUM Ha TpaH3uctopax Y131 YT4;

- cTalLI13aTOp HAIIPYTH KUBJICHHS, BUKOHaHUW Ha pe3uctopi K30 1 crabimiTpoHi
VB4,

SK1110 KoIiHYaCTH Ball 00€pTa€EThCs, TO 3 JaTUMKa XoJjula (Touka a Ha puc. 3.28)
1o 6a3u tpanzucropa YTl HaAXOAATH IMIYJIBCU NMPAMOKYTHOI (hopMu (Iiarpama a Ha
puc. 3.28). Tpanzuctop YTI inBepTye iMITyJIbCH, 1110 HAAITHIUIH, POPMYIOUN HA BUXO/II
(nuB. TOukKy 0 Ha puc. 3.28) curHain 6 (auB. aiarpamy 6 Ha puc. 3.28), AKUH CIYKUTb
JUTSL 3apsi/PKaHHs IHTerpaTopa, CKIaJeHoro Ha miacuimtoBaui BAL2.
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c. 3.28. Enexmpuuna cxema kamymamopa 36.3734 6e3konmaxmuor cucmen 3anamosania 3 Hanisnpocionukosum damyuxom Xona



