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JABOPATOPHA POBOTA Nel
JOCJIJIKEHHS BJACTUBOCTEM
3BAPIOBAJBLHOTO TPAHC®OPMATOPA T/-300

1.1 Meta pobotu

BuBunTH KOHCTpYyKIi0 Ta nmpuHOU Aii Tpancdopmaropa TJI-300.
Hocniantu TpanchopMaTop y pexxuMi XOIOCTOrO XOIy, HABAaHTAKEHHS i
KOPOTKOT'O 3aMHKaHHSI.

1.2 3arauabHi BizomocTi

3BaproBanpuuii Tparcdopmarop T/-300 (puc. 1.1) mpusHayeHuit
JUISl TIOCTa9aHHSI OJIHOTO 3BaPIOBANILHOTO MOCTA NP PYYHOMY 3BaprOBaHHI
METaJIB 3MIHHIM CTPYMOM.

i 3 ]

u U
1 - pykosiTKa TlepeMuKada Aiara3oHiB PEeryIIOBaHHS 3BapPIOBAIBHOTO CTPYMY;
2 - KOTYIIIKa BTOPUHHOI OOMOTKH; 3 — MarHiTONPOBi (OCep/isi CTEPIKHEBOTO THUILY);
4 - XOTyIIKa MEPBHHHOI OOMOTKH; 5 - PYKOSITKA MOBIIHOTO PETYIIOBAHHS CTPYMY;
6 - mepeMuKady Jiana3oHiB CTPyMy

Pucynok 1.1 — KoncrpykrusHa cxema tpancpopmaropa T(-300
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TpancdopmaTop Mae KpyTocnagHy 30BHIIIHIO XapaKTEPUCTUKY, SKa
3a0e3meuyeTbcss  HOr0  KOHCTPYKIIEK: BiH  3po0ieHuMd y  BUl
TpaHcopMaTropy 13  30UIBIICHO  IHIYKTHBHICTIO  PO3CIIOBaHHI.
[ligBuiieHa  IHAYKTUBHICTH  PO3CIIOBAHHS  CTBOPIOETHCS  IIISIXOM
pO3TalllyBaHHS KOTYIIOK TIIEPBUHHOI Ta BTOPHMHHOI OOMOTOK Y3IOBXK
CTEp)KHIB OCepJs Ha JesIKid BifCTaHI OAWMH BiJ OJHOTrO. 3BaprOBajbHHI
CTPYM pETYIIOETHCS TEPEKITIOUEHHSIM OOMOTOK, UMM JIOCSTAlOThCS J1BA
Jiara3oHyd MOro PeryJitoBaHHs, Ta 3MII[HEHHSM BIJCTaHI MK TEPBUHHOIO
Ta BTOPUHHOI OOMOTKaMH, IO 3a0e3leuye TMOBIIbHE pPEryIIOBaHHS
CTPpyMYy BCEpEIWHI KOKHOrO Jiana3oHy. IlonmapHe mapasienbHe 3'€HaHHS
KOTYIIIOK OOMOTOK 3a0e3medye fiala3oH BENUKHUX CTPYMIB, a MOCIiZOBHE —
miana3zoH Manux crpymiB (puc. 1.2). Tlpu mocmigoBHOMY 3'€IHaHHI
HEBEJIMKA YaCTHHA BUTKIB MEPBHMHHOI OOMOTKH BHMHKAEThCS Ta HaImpyra
X.X. (xomocTuii xin) 30uIbIIyeThes. Lle cnpusie cTabUIBHOCTI TOPIHHS TYTH
MIPH 3BapIOBaHHI Ha MallNX CTPyMax.
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Pucynok 1.2 — IIpyHUIMIIOBA €1EKTpUYHA CXeMa 3BapIOBAILHOIO
Tpancpopmaropa TI-300
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Texuiuni gani tpanchopmaropis tumy TAM (TH) npuBeneni y
Tabmumi 1.1.
Tabmuus 1.1 — Texniuni gani Tpancdopmaropis Tumy T

TO-|TO-[TA-

[Mapamerpu THA-300 | TA-500 317 |401/503
[lepBunna Hampyra, B 220 a6o 380
HowminanbHa MOTyXHiCTh, KBT 19,4 32 19,4| 24 | 32
Cuita HOMIHAJIBHOTO 3BapPIOBAJIbLHOTO 300 500 |315/400!500
cTpymy, A
HominaneHuii pexxumM podotH, % 60 60 60 | 60 | 60
HowminaneHa poOoda Hampyra, B 30 40 32,6/ 38|40
Hanpyra x.x., B 61 1a79[591a73| 80 | 80| 80
Mexu peryaroBaHHs CHITT 60- 100- | 60- |80-|90-
3BapIOBAILHOTO CTPYMY, A 360 500 |360]400|560
KK, % 86 88 86 | 86 | 88
KoedirieHT noTyXHOCTI 0,51 0,53 |0,56|0,6 0,65
l"aGapuTHi pO3MipH, MM:
JIOBKAHA 692 765 | 555 555|555
MIMPHHA 620 670 |585|585|585
BHCOTA 710 835 |130|848|888
Maca, kr 135 180 ]130(145|170

30mmKeHHSAM OOMOTOK JIOCSTA€ThCS 3MEHIIEHHS 1HXYKTHBHOCTI
pO3CifOBaHHS, MO0 MPUBOIWTH IO 30OUTBIIEHHS 3BapiOBAIIBHOTO CTPYMY.
30iTbIIEHHSAM  BiJICTaHI MK OOMOTKAMH  JTOCSTAETHCS  3POCTAHHS
IHAYKTUBHOCTI ~ PO3CIfOBaHHS, [0 MPHUBOJUTH OO0  3MEHIICHHS
3BApIOBAIBHOIO CTpyMy. BropunHHa Hampyra x.X. TpaHcdopmaTopa
3aNIeKUAThH BiI BiICTaHI MDK KOTYIIKamH: OUIbIIa HAMpYTa X.X. MAa€ Micie
IIPH 3CYHYTHX KOTYILIKaX, MEHIIIA — IIPU PO3CYHYTHX.

OOMoOTKH TpaHC(OpMATOPy MAlOTh IO JIBI KOTYIIKH, PO3TAIIOBaHI
MOMApHO Ha 000X CTepKHAX MarHitTonpooay. KoTymiku mnepBUHHOT
OOMOTKHA HEpPyXOMi Ta 3aKpillUIeHi Ha HWKHBOMY SpMi, BTOPUHHOI —
pyxomi. OOMOTKHM 3po0JIeH] 3 alOMiHIEBOrO APOTY: KOTYLIKH IEPBUHHOI
OOMOTKA HaMOTaHi JApoToM i3 ckisHOt i3omsmiero Mmapku  AlICJ,
BTOPUHHOT OOMOTKM HaMOTaHi Ha «pedpo» TOJIOK AJIOMIHIEBOIO IIMHOIO
mapku AJ10. Kpi3b BepxHe sipMo TpaHchopMaTopa MpONMyLIeHUH XOI0BHH
I'BUHT, SIKMH YIBHHYYETHCS y XOJOBY TraliKy, BMOHTOBaHy B 000HMY
PYXOMHX BTOPMHHHX KoTymok. [Ipm obepraHHi XOmOBOro TIBHHTA 3a



JOTIOMOIOI0  PYKOATKM 5, pO3TalloBaHoi 3BepxXy Tpanchopmaropy,
MepPeCyBAIOThCSl BTOPUHHI KOTYIIKA Ta TUM CaMHM 3MIHIOETHCS BIICTaHb
MK 0OMOTKamu. Jliama3oHHW CTpyMy BCTaHOBIIIOIOTHCS TIEpEMUKAYEM
OapabaHHOr0 THIy, pyKosTKa | SKOro BHBEJCHAa Ha KpPUIIKY
TpaHcopmaropy. IlepemukaTh jiana3oH pPEryTIOBaHHSA CTPYMIB i
Hanpyroro  3abopoHeHo. TpaHcdopmarop HEOOXIHO  IONEPETHBO
BUMKHYTH 3 MEPEXI.

1.3 KoHTpoJibHi 3anMTaHHS IJISl CAMOTePeBiPKH i KOHTPOJIIO MiATOTOBJIEHOCTI
CTYIEHTIB 10 po60TH

1. CdopmymroiiTe mnpu3HAYeHHd Ta KOHCTPYKTUBHY OyZOBY
tpancdopmaropa TJ1-300.

2. Poskaxite, sKufi mnpuHOMII PoOOTH TpaHcdopmaropa Ta
0COOJIMBOCTI POOOTH TpaHCPOPMATOpa Y PEKUMI X.X., HaBaHTakeHHs, K3.

3. TlosiCHITH MPUHIIMIT CTYIIHYACTOrO Ta IMOBLILHOI'O PETyJIIOBAHHS
3BaproBalibHOrO CTpymy TpanchopmaTopa T1-300.

4, CdopmymoiTe TTOPSITOK 3HATTS XapaKTEPUCTUK
Tpanchopmatopa.

5. HageniTh MopsI0K BMUKAHHS Ta XapPaKTEPUCTUKY 3aCTOCYBAHHS
BUMIPIOBAJILHUX TIPHIIAJIIB.

6. TlosicHiTh criociO GopMyBaHHS Ta MPU3HAYCHHS KPYTOMAAa0uol
30BHIMIHBOI XapakTepucTuku TtpaHcopmaropa T/[-300 mms pywroro
JYTOBOT'O 3BaPIOBAHHSI.

1.4 Matepiaju, iHCTpyMeHT, MpUJIAAU, 00J1aTHAHHS

1. Crenp mist TOCIIIKEHHS.
2. Tpancdopmarop T/1-300.
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1.5 ITopsinok npoBeeHHs J1adOPaTOPHOi podoTH

CknacTu eleKTpUYHy CXeMy Ui JOCIHiIKEHHsI TpaHcopMaTopa B
pi3HuX pexxumax podoru (puc. 1.3).

@ 42
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T1:T2 — Tpancdopmaropu ctpymy; PA1:PA2 — amnepmerpu; PV1:PV2 — BonsT™erpu
Pucynok 1.3 — BumiproBajbHa cxema
3amoBHUTH TaOnwIi 1.2 BEUMIpIOBATRHUX MPIJIATIB i3 3a3HAYCHHSIM
TUAITy Ta CHUCTEMH, MMO3HAYEHh HA CXEeMi, MeXi BUMIPIB, I[IHH MOIUIKH
KA, KJIacy TOYHOCTI.
Tabauis 1.2 — BumiproBajibHi puiiaau

Hazga Ilosnauenns |Cucrema  |IliHa moninkm|Mexa |Kiac
MpwIagy |Ha cxemi Mpuwiagy  |IIKaid BHUMIpIiB |[TOYHOCTI

HocmimkyBatn Tparcdopmarop mpu X.x. i 1mporo po3iMKHYTH
pYOMIBHHUKE 0allaCTHOTO pEOoCTaTy, IO BHUKOPHCTOBYETHCS Y SIKOCTI
HaBaHTAXXEHHs 3aMicTh Iyru. BrmounTtn TpaHchopmaTop Ta, 3MIHIOYU
PYKOSITKOIO BiJICTaHB MiX OOMOTKaMH, BUMIPATH Hampyry X.X. Pesymbrar
BHUMIipiB 3aHecTH 70 Tabmuti 1.3.

Tabmuis 1.3 — JlocimipkeHHs X0I0CTOr0 X0y

Howmep Bumipy Bincrans mix | Hampyra x.x., B
00MOTKaMH, CM




Bumipn mpoBectu y 5-6 TOukax, BKIIOUAIOYM KpaifHi MOIOXEHHS
oomotok. IloBroputn mocBinm y nianma3oHi Manux (BEJIHKHX) CTPYMiB.
[lepemukanHsa [iana3oHiB BHPOONSATH IPU BiJKIIOYCHOMY BiI Mepexi
tpanchopmaropi. [lo nanum tabmumi 1.3 modyayBaTH 3aJeXKHICTh HAPYTH
X.X. BiJ] BIICTaHi MK KOTyIIKaMu. [10SICHUTH OTprMaHy 3aJIeKHICTb.

HocmipxyBatu TpaHchopMaTop TiJl HaBaHTaXEHHSIM. BrirounTh
Zliara3oH MalluX CTPYyMiB. Y CTAHOBUTH CHIIy CTPYMY IO CTPYMOITOKa34HKY
(mo ysromkenHto 3 BukimagadeMm) y mexkax 100..160 A. Bxmountn
TpaHcopMarop, TMOYMHAKOYM 3 X.X., 30UIBIIYBaTH HAaBaHTAXCHHS
TpaHchopMmaropa 3a JIONOMOrol OanacTHoro peocrary ax jgo K3 Ha
BTOPMHHUX Kiemax. JlIf KOXHOI CWIM 3BapIOBAIBHOIO  CTPYyMY
peecTpyBaTH 3MiHY MapameTpiB TpaHchopMmaTopa Ha TMEPBUHHIN Ta
BTOPHHHINA OOMOTKaX.

Tabmuns 1.4 — PoGoTa TpancdopMaTopa Imiji HaBaHTaKEHHSIM

Miama3zon [Ne Pexnm Hampyra|Cuna Hampyra|Cua
peryio- |BUMIpY|HaBaHTaKEHHS [MEPEXI, |[IEPBUHHOrO|Iyrd, B |cTpymy
BaHHA B CTpyMmy, A nyru, A

K3 gocsrru crocoboM 3'€ZiHaHHS, 3BapIOBajbHHUX JAPOTIB Ha OMAHIN
LIMAIBLI OajacTHOro  peocrary, IONEPEIHBO  BIJKJIIOYMBIIN
Tpanchopmatop Bim Mepexi. Ilo 3aBepmenHi mgocuimy K3 BimkmounTh
TpancopmaTop Bim MepeXi Ta BKIIOYATH HABaHTAXEHHS 3TiTHO
pucynky 1.3. TloBroputu mocmin y jAiana3oHi BEIWKAX CHII CTPyMiB (Y
mexxax 100..160A). 3a pesympraTamu AOCHIAIB TOOYyTyBaTH 30BHIIIHI
XapaKTEPUCTUKHU TpaHC(HOPMATOPY.

Hocmimxysatu Tpanchopmatop y pexxknmi K3. BecranoButn miamazon
MajJux CTPyMiB Ta MiHIMaNBHUH CTpyM TpaHchopMaTopy IO
CTPYMOIOK&)KYMKY. 3aMKHYTH 3BaplOBaJIbHI APOTH HAKOPOTKO Ha OIHIN
MMIAIBII  0alacTHOTO PEeOoCTaTy, IIUIBPHO 3aTSATTH KOHTAKT. BKIIOYHATH
TpaHcopMaTop. 3MIHIOIOYH TOJI0KEHHS 0OMOTOK, BUMIPATH CHIY CTPYMY
KOPOTKOTO 3aMWKaHHS y BTOPHHHIM OOMOTII y 5-6 Toukax. PesymbraTu
BHMIpiB 3aHecTH y Tabmmii 1.5.

Tabmuis 1.5 — JlocmipkeHHs KOPOTKOT'O 3aMUKAHHS
Homep Bincrans Mik oOMoTKamu, Cuia cTpyMy KOPOTKOTO
BUMIpY cM 3aMHKaHHS, A

[lo 3akiH4EeHH] EKCIIEPUMEHTY:
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- BIOKIIOYHTH TpaHCOPMATOpP B MeEpeXi Ta PUBECTH
TpaHchopMaTop Ta eJIeKTPHUUHY CXEMY Y MOYaTKOBUHN CTaH;

- OyayBatu KpuBy 3ajexHocTi cTpyMy K3 Big Biacrani Mix
00MOTKaMHU;

- IOSICHUTH BHUJT OZIEPKAHOI PETYIIIOKYO0I XapaKTEPUCTHKU
tpancdopmaropy  [1-3].

1.6 3micr 3BiTY

1. HalimenyBaHHs Ta MeTa pOOOTH, HOMEp IpyNH Ta MPI3BHILE

CTYJICHTA.

2. EnektpruHa  cxema  TpaHcdopmartopa,  HOro  TexHIUHI
XapaKTEPUCTUKHU.

3. BumipioBajibHa cxemMa Ta XapaKTEPUCTHUKU MPUIAiB, IO
BHKOPHCTOBYIOTHCSI.

4, Pesynmpratki  BUNPOOYBaHb Yy BHII TaOmuih, Tpadikis:
PO3paxyHKH, TOSICHEHHS JI0 HHUX, 3T1IHO METOJIMYHUX BKA3iBOK.

5. Amnaniz 3BapIOBATEHO-TEXHOJIOTTIHUX BJIACTUBOCTEH
TpanchopmaTtopa.

6. BucHOBKH 110 POOOTI.
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JABOPATOPHA POBOTA Ne2
TOCJIIKEHHS BJIACTUBOCTEMN
3BAPIOBAJBLHOTO TPAHC®OPMATOPY CTII-500

2.1 Mera podotu

BuBunty koHCTpyKIifo 1 mpuHIMn Aii Tpanchopmaropy CTII-500.
Jocmiagutu TpaHchopMaTop y PeKHUMi XOJIOCTOrO X0y, HaBaHTAKEHHS 1
KOPOTKOT'O 3aMHUKaHHSI.

2.2 3araabHi BizomocTi

3BaproBasibHuil  Tpancpopmarop CTHI-500, mnpu3HadeHWA IS
JKHUBJICHHS OJHOTO IIOCT2 TPH PYYHOMY 1 aBTOMAaTHYHOMY JYTOBOMY
3BapIOBaHHI, pi3aHHI 1 HaruaBieHHi. TpaHcdopmartop omHO(Da3HWHA, B
OITHOKOPITYCHOMY BHWKOHAaHHI, 3 PO3BUHEHUM MAaTrHITHHM PO3CIIOBaHHSM,
peryabOBaHUM  PYXJIMBUMH  MarHITHUMH  IIyHTaMHA.  3OBHIIITHS
XapakTepucTuka Tpancopmaropa nagaroda. TpaHchopMaTop CKIaAa€eTbCs
3 MAarHiTOIpPOBOAY, KOTYIIOK II€PBMHHOI Ta BTOPUHHOI OOMOTOK.
MarsiTorpoBia 3akpilUIETBCS O 3BapIOBAIGHOI paMH 3 KOJIECaMH i
3aUMHAETBCA KOXKYXOM Ta KpHIIKOr0. Ha nHmpoBidl CTIHINI KOXyXa €
CTPYMOBK@)KYMK 3HA4Y€HHs 3BaprOBaJIbHOTO cTpyMy. Ha GOKOBuX CTiHKax
PO3TaIIOBaHI i 3aYMHEH] 3aXMCHUMH KPHIIKaMH KJIEMHHUKH JUIS 3'€IHAHHS
710 3BapIOBANIFHUX TPOBOMIB Ta YBIMKHEHHS TpaHC(hopMaTopa 0 Mepexi.
Jig 3HWOKEHHS TepemIkoa pajionpuiioMy TpaHchopMaTop oO0JIaTHaHUMA
€MHICHUM (UIBTPOM i3 IBOX KOHAEHCATOPIB, SKi MIAKIIOUYEHI MK KOXKHAM
3aTHUCKa4eM IepPBUHHOI OOMOTKH 1 KOXKyXoM. [IJisl 3py4HOCTI IepeMillieHHs
y TpaHchopmaTopi € puM-0onT i pykosTka. TpaHcopmarop 3 pyxoMuM
Mar”iTHAM myHToM (puc. 2.1) Mae Hepyxomi epBUHHY W1 1 BTOpUHHY W2
OOMOTKH, CTEp)KHEBUW MarHiTonpoBigy 1 1 MarHiTHUE mmyHT 2, 10
CKJIAZIA€THCS 3 JBOX pyXoMux dacTuH 4 ta 5. KoxxHa oOMoTka mMae 1o ABi
KOTYILKM, PO3TAllOBAaHUX HAa PI3HUX CTepkHsAX. [lepBMHHA 1 BTOpHHHA
0OMOTKH pO3TallIOBaHI Ha BEIWKIH BiJicTaHi ofHA Bix omHOI. Mik HUMH €
MAarHiTHU{ LIYHT, IO CKJIAaJA€ThCs 3 JABOX IMOJOBMHOK, SKi 30JMKYIOTHCS
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a00 BIITANSIOTBCS OJHA BiJ OAHOI MPHU poOOTI TBUHTOBOI'O MPHBOAY 3.
MarHiTHUH OIyHT pO3TAlIOBAaHWK HAa WUISIXYy MPOXOMKEHHS IOTOKY
poscitoBanHs @pl 1 Op2. 3MiHIOIOYM BEIWYHMHY IMOBITPSIHOTO 3a30py {B
MDK TIOJOBHHKAaMH IIIyHTa, 3MIHIOIOTH BEIMYMHY MArHITHOTO OMHOpY
MPOXOPKEHHIO TIOTOKIB PO3CIIOBaHHSI.

2

Pucynok 2.1 — Korctpykuis Tpancdopmaropa 3 pyXOMUM MarHiTHAM
LIYHTOM
VY 3B'I3Ky 3 THM, IO [EPBUHHA TAa BTOPUHHA KOTYILKHA PO3HECEHI
OJTHa BiTHOCHO JIpYToi, 3'SBIIAIOTHCS 3HAYHI MOTOKH po3citoBaHHA Dp; i
@®p..  Koncerpykuis — TpaHchopmaropa — aHaJoOridyHa  KOHCTPYKLIl
TpaHchopMaTopa 3 pyXOMHUMH OOMOTKAaMH - Ma€ MiABUILEHNUH BHYTPILIHIN
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IHIYKTUBHUH OMip.

[Tagaroya 30BHIIIHS XapaKTepuCTHKa y TpaHchopMaropa 3 pyXoMHUM
MarHiTHUM IIYHTOM BHXOAUTh 324 PaxyHOK IWiJBUIIEHOTO MAarHiTHOTO
PO3CIIOBaHHS 3aBISKU PO3MIIICHHIO MEPBUHHOI 1 BTOPUHHOI OOMOTOK Ha
3HAuHIN BijcTaHi ogHa Big oxHoi. OCHOBHA BIAMIHHICTH I[LOIO THILY
TpaHCc(opMaTopa IMoJsArae B Coco0i 3MIHUA 1HIYKTHBHOTO OMOpY XT, sIKe
BHU3HAYAETHCS BEIMYMHOIO TOTOKY pO3CilOBaHHS. BenuumHa mMOTOKIB
poscitoBanHsT Pp; 1 Op, BU3HAYAETHCS 3MIHOK MarHiTHOro omopy RmlL,
sIKa 3aJIOKUTh BiJl BETMYMHU 3a30py (B MDK IOJOBUHKaMH mIyHTa (4 1 5).
Hanpukman, npy po3cyBaHHI UIyHTa TIOTOKH PO3CIFOBaHHS 3aMHKAIOTHCS 110
MOBITPIO 1 OT)KE, MarHiTHUH omip uryHta RmL 30imblnyeThes, a OTOKH
poscitoBanHsi, EPC camoinaykuii oomorok Epi, Eyp 1 iHIXyKTHBHUIT omip
3MEHIIYIOThCS, a CTPYM 2 301TBITYETHCS.

Y TpanchopmaTopax 3 PYXOMHM IIIYHTOM 3a0€3MEUy€EThCS
TUTABHOCTYIIIHYATE PETYIIOBAHHS: 32 PAXYHOK MAarHITHOTO IIIYHTA - TUIABHO,
3a paxyHOK 3MiHH CXeMH 3'€THaHHS KOTYIIOK — cXiq4acTo (3, 4 cTymeHi).

CepiiiHO BHIyCKanucs TpaHCHOPMATOPU 3 PYXOMHM MArHITHUM
myHtoM tumy CTII-250 1 CTII-500, npu3Hadeni s pobOTH B
MOHTQ)KHUX YMOBaX.

TpancdopmMaTop BUTOTOBIISIETHCA Ha OHY TIepBUHHY HarpyTy 380 B
a6o 220 B. Korymku nepBUHHOI #i BTOPUHHOI OOMOTOK 3’€IHYIOTHCS
MapaenbHO He3aJeKHO Bil HAalpyry Mepexi.

Tabmuus 2.1 — Texniuni gani CTII-500
Hanpyra Mepexi sxuBneHHs1, B 220, 380
Howminansuuii 3BaproBalibHI CTPyM, A 650 (ITH =35 %)
500 (ITH = 60 %)
387 (IIH =100 %)

Mexxi perynoBaHHS 3BapIOBAIILHOTO CTPYMY, A 145-650
HowminanpHa Hammpyra XoiocToro xoxay, B 60
HowminansHa poboua Hampyra, B 30
HowminansHa noTyxHicTh, KBA 33
I"abaputHi po3mipu, mm (L x B x H) 670 X 666 x 753

Bara, kr 220
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2.3 KoHTpOJIBHI 3anuTaHHs AJIsI caMoNepeBipPKH i KOHTPOJIIO MiAr0TOBJIEHOCTI
CTYEHTIB 10 po60TH

1. Poskaxirb, gke nmpu3HayeHHs i Oyzosa Tpanchopmaropy CTILI-
500.

2. CdopmymroliTe npuHIMI Aii TpaHchopMaTopy Ta poOOTY
TpaHchopMaropa 3a TPbOMa PEKMMAaMH: XOJIOCTUH Xij, HaBaHTAXKEHHS,
KOpOTKE 3aMHUKaHHSL.

3. TlosicHiTh, SKHM YHHOM  BiIOYBa€TbCs  PETYJIOBAHHSA
3BaprOBaJIbHOIO CTpyMy TpaHchopmaTopa CTLI-500.

4. Ha3sBiTh HOPSIIOK 3HATTS XapaKTEPUCTUKU TPaHCHOpMATOPY.

5. TlosicHith, sike (i3uuHEe SBUINEC 3aKiIajJecHE B OCHOBY POOOTH
TpaHcdopmaropa?

6. Ckaxirh, SIKy 30BHINIHIO XapaKTEPUCTHKY Ma€e TpaHcdopmaTop
3 pPyXOMHUM MarHiTHUM IIYHTOM?

7. TlosicHITB, IO MNPEACTaBIIAE COO0K KOEDIlIEHT MarHITHOIO
3B’ 513Ky TpaHchopmaropa Km?

8. Ckaxirb, 4YMM BH3HAYAE€TbCA KyT HaxWiy 30BHILIHBOI
XapaKTEepUCTUKH TpaHchopmaTopa?

9. [IlosicHiTh npuHIUO PoOOTH 1 (GOpPMyBaHHSA 30BHILIHBOI
XapaKTepUCTUKU TpaHc(hopMaTopa 3 pyXOMHUM IIyHTOM.

10. Cxkaxithb, sKi (i3U4HI BEIMYMHU MTPUHAMAIOTh yYacTh y mepeaadi
MIOTY>KHOCTI BiJl IEPBUHHOI IO BTOPUHHOI 00MOTOK TpaHchopmaTopa?

11. OnumriTe KOHCTPYKIIIO Ta MPHHIIKII /ii MAarHITHOTO NIyHTa?

2.4 Marepiajiu, iHCTPyMEeHT, PHJIATHN, O0IATHAHHS

1. CreHnn s DOCHIIDKEHHS.
2. Tpancdopmartop CTII-500.

2.5 Iopsinok npoBeaeHHs JIaGOPaTOPHOI PoGOTH

Cknactu ENIEKTPOTEXHIYHY cXemy JUIs JOCITIPKEHHS
TpaHcdopmaropa y pi3HOMAHITHUX peKUMax podoTu (puc. 2.2).
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Pucynok 2.2 — Cxema BKJIFOYEHHS BUMIPIOBAJIBHHUX MIPUTIAIIB

CkracTu TaOJIMII0 BUMIPIOBAJIbHUX MPHUJIAJIIB 3 YKa3iBKOIO Ha THII i
CUCTEMY, MEXI1 BUMIpIB, I[IHY MTOIIIKH, KJIAC TOYHOCTI.

Tabnuis 2.2 — BuMiproBasibHi IpUIIaIu

Hazsa ITo3mauenus |Cucrema Iina mominku|Mexa |Kiac
npuiaaxy |Ha cxeMi npuiagy  |IKajau BHMIpIB |TOYHOCTI

Hocmigut  TpaHchopmarop Ha XxojoctoMy xoxai. Jus 1boro
PO3IMKHYTH BUMHKau OaJacTHOTO PEOCTaTy, SKHH BHUKOPHCTOBYETHCS Y
poJli HABaHTAXKEHHS 3aMicThb Jyrd. YBIMKHYTH TpaHcopmaTop 1,
3MIHIOIOUH 3a JIOTIOMOT'OI0 PYKOSATKH PO3TAIlyBaHHS MarHiTHUX IIIyHTIB,
3poOUTH 3aMipH HAMPYTH XOJIOCTOr'O0 XOAy. Pe3ynbTaTH BHUMIipIOBaHBb
3aHeCTH y Tabmuii 2.3.

Tabmurs 2.3 — JlocmiPKEHHS X0JI0CTOT0 X0y

Howmep 3amipy |Bincrans mixk mryaTamu, cM |Hampyra xomocroro xoay, B

3amipn mpoBecT B 5.6 TOYKax, B3SBINM /O YBarm KpanHi
MOJIOKEHHS IMyHTIB. 3a MaHWUMH TaOmumi 2.3 30yayBaTd 3aJeXHICTh
HaIPyTH XOJIOCTOT0 XOAY Bi/ BiICTaHI MXK IITyHTaMHU.

Hocmiguta  TpaHcopMarop IMmiJg HaBaHTaXEHHAM (puc. 2.2).
BceranoButn cTpyM 32 CTPYMOBKXYMKOM (32  Y3TOIDKEHHSIM 13
BHKJIagaueM) y miamazoHi 165..200 A. VYBiMKHYTH TpaHc(opMarTop.
[TounHaroum i3 XOJNIOCTOrO XOAYy, MOCTYIOBO 30UTHIIMTH HAaBaHTa)KCHHS
TpaHchopMaTopy 3a AOMOMOror OanactHoro peocraty ax no K.3. Ha
BTOPUHHHX KieMaX. [l KOXKHOrO 3HAYeHHS 3BaplOBAIBHOIO CTPyMY
peecTpyBaTH 3MIiHM TapaMmeTpiB TpaHchOpMaTopy Ha TIEpBUHHIA Ta
BTOpPUHHUX 00MOTKax. Pe3ynpraTn 3amipiB 3aHecTu a0 Tabnuii 2.4.

[loBTopuTH MOCHiA A7 iHIIOrO PO3TAlIyBaHHSA LIYHTIB. s mboro
BCTAaHOBUTU HOBE 3HAYEHHS CTPYMY 3a CTPYMOBK&)KYMKOM (ajie He Oiibl,
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sk 300 A). 3a pesynpTaTaMu icUTiB 30yAyBaTH 30BHILIHI XapaKTEPUCTHKH
Tpanchopmaropy. [losicHUTH XapakTep 3MIHIOBAHHS OEPKAHHUX KPHUBUX.
BusHaunTH KpyTM3HY HaxXwily 30BHIIIHBOI XapaKTEpPUCTUKUA  MpH
HOMiHaNBHIM Hampy3i Ha ay3i 30 B. Busnauutu Bigxun cTpymy npu
3MIHIOBAaHHI JOBXXMHHU Ha 1| MM 32 YyMOBOIO, III0 CTaTUYHA XapaKTEPHCTHUKA
OyTH Ma€ >KOpPCTKY (opMy, a HamNpyXKeHiCTh CTOBHA JOyr'd CKIAJae
2,5 B/mm. [losicHuTH XapakTep 3MIHM CTpyMy Y TEpBHUHHIN 00MOTII
TpanchopMaTopy i/l HaBaHTAKESHHSM.
Tabmuus 2.4 — Pobota TpancdopMaTopa miji HaBaHTaKEHHSIM

No Pexum Hanpyra Cuna Hampyra|Cuna ctpymy
BHUMIpYy| HABaHTa)KEHHS | MEPEXi, | mepBuHHOrO |nyru, B| myru, A
B CcTpymy, A

1 XoocTHit Xifx

2-7 |HaBautaxxeHHs

8 K.3.

Hocmigut  TpaHchopMaTop y PEKHMI KOPOTKOTO 3aMHKaHHSL.
BcranoBuTH MiHIMaNBHUE CTPyM TpaHC(HOpMATOpPY 328 CTPYMOBKAKUUKOM.
[lepeMkHYTH 3BapioBaJibHi APOTH HAKOPOTKO HAa ONHIA  INITFUIBII
0aJlacTHOTO  peocTaTy, IIUIBHO 3aTSATHYTH  KOHTaKT.  YBIMKHYTH
TpanchopmaTop. 3MIHIOIOYH PO3TANTyBaHHS MAarHiTHHX IIYHTIB, MPOBECTH
3amipu ctpymy K.3. y BTOpMHHUX OOMOTKax. Pe3ynbratm BHUMipIOBaHb
3aHECTH 110 Tadmuii 2.5.

Tao6must 2.5 — Jlocii KOpOTKOTO 3aMUKaAHHS

Ne Bumipy Bincranps Mix myHTamMu, cM Cuna ctpymy K.3., A

3pobutHu 3amipu y 5...6 TOUKaxX, MUBJISYUCH 32 TUM, 100 3HAYEHHS
ctpymy K.3. HEe mepeBummio Mexy 3aMipiB ammepmerpiB. [lo 3akiHueHHIO
eKCIIepIMEHTY TIPHUBECTH TpaHCGopMaTop 1 EIEKTPUYHY CXeMy Yy
MIOYATKOBE TOJIOKEHHS. 30y/IyBaTH KPUBY 3aJISKHOCTI CTPYMY KOPOTKOTO
3aMHKaHHs, Big BigcraHi momik myHTamu. [loscHutn  3mM00yTY
PEryJIbOBOYHY XapaKTePHCTHKY TpaHcdopmaTopy. Buznauntn
IHAYKTUBHUW OIip TpaHCPOpMaTOpy [UIsl PI3HOMAHITHUX IIOJIOKEHBb
myHTlB 36yz[yBaTH KPHUBY 3MIHEHHS 1HIYKTHBHOTO omopy B 3aJIKHOCTI
BiJ BIJICTaHI NMOMDK IIyHTaMH. BUKOpUCTOBYIOUHM PIBHSHHS 30BHIIIHBOT
XapaKTepUCTUKH W 3HAYeHHS IHAYKTHBHOTO OHNOpPY JUIA OJHOrO i3
po3TalllyBaHb INYHTIB, PO3paxyBaTH Hampyry Ha Iy3i, 3aBOal04d CTPyM
HABaHTAXECHHSI. 30ynyBaTu 30BHILIHIO XapaKTEPUCTHKY 3a
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PO3paxyHKOBHMH JaHUMH; MOPIBHATH 13 30BHIIIHBOI XapaKTEPUCTUKOIO,
OZIEPKAHOI0 eKCIIepUMEHTaIbHUM IuIixoM[1, 4-6].

2.6 3micT 3BiTY

1. HalimeHnyBaHHs Ta MeTa pOOOTH, HOMEp TPYNH Ta MPI3BHIIE
CTYy/ICHTA.

2. EnexktpomarniTHa cxema TpaHchoOpMaTopy, HOro TeXHIivHi
XapaKTePUCTUKH.

3. EnekrpuuHa cxema i repenik BUMIpIOBaIbHUX MTPUTIAJIIB.

4. PesyabTaTH JOCHIPKEHb Y BHUIJIAAI TaOnuib, rpadikie Ta
MOSICHEHB JI0 HUX.

5. AHani3 OTpUMaHUX JIaHUX.

6. BucHOBKH 110 POOOTI.
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JABOPATOPHA POBOTA Ne3
TOCJIJIKEHHS BIACTUBOCTEM

3BAPIOBAJIBHOI'O BUIIPAMJISIUA B/-306
3.1 Meta podorn

BuBunty KOHCTpyKHif0 Ta mnpuHmun naii sunpsmisiaa BJI-306.
JocniuT BUNPSAMIISY y PEKHUMI XOJOCTOrO XONy, HaBaHTaKEHHS 1
KOPOTKOTO 3aMHKaHHSI.

3.2 3araabHi BizomocTi

3BapropasibHuii BUTIpsimuistd BJ1-306 ciry>XuTh 1715 )KUBJICHHST OTHOT'O
3BapIOBAIGHOTO TOCTa TpPU PYYHOMY JyrOBOMY 3BaprOBaHHI MeTay
MocTiHHUM cTpymMoM. Bunpsmisu BJI-306 (puc. 3.1) ckmamaerbes i3
CHJIOBOTO 3HWXKYBAIBHOTO TpU(Da3HOTO TpaHCHOPMATOPY 5 3 HEPYXOMUMHU
BTOPUHHUMH OOMOTKaMH Ta PYXOMHMH [E€pPBHHHUMH OOMOTKaMH Ta
BUIPSIMHOTO OJIOKY 1 3 BEHTHIATOPOM 3, 3MOHTOBAaHWX Ha BI3Ky 3
KOJIECaMH Ta 3aKPUTUM KOXYXOM. YcCepeauHi KOXKyXa MICTATHCS TaKOX
OJIOK ITyCKOBOi Ta 3aXMCHOI amapaTtypu 4, 3am0o0DKHHUKH, pele KOHTPOIIO
BEHTHWJIALII, TepeMHUKaY /iala3oHiB 3BapIOBAIHHOrO CTpyMy. Ha numpoBii
TTaHeTl BHUIPSMIITIA pPO3TAIIOBaHI amIepMerp 6, CHTHajgbHA jJamma 7,
kaonku Bumukada [TYCK ta CTOII 8, pykosiTka mepeMnkada aiama3oHiB
10, muHE 3a3eMIIeHHS 3BaproBaJIbHOro Apoty 11, cTpyMoBi po3'emHyBadi
3BaprOBAIbHOTO Koma 12, 6ont 3a3emiteHHs 13, mrencensHU po3'eqHyBaY
UIA TIpuenHaHHS Mepexi 14. Hag kpuimkoro BHUIpsAMIISYa 3HAXOISATHCS
PYKOSITKa TIOBUTBHOTO perymoBaHHS crpymy 9. [lns mepeMimnieHHS
BHIIPSAMIISTY 320€3MeUeHnd JBOMAa BUCYBHUMH PyYKaMU Ta MigiHMaTbHIMH
oyxkamu.  KpiM  Toro  BUNpSAMIITY  Ma€  OTNIAJOBE  BIKHO  Ta
CTPYMONOKQ)XXYUK, BHUMIPIOBaJbHUNA IIIYHT, MATHITHAA IIiICHITIOBAY
JIOMIOMDKHUN  TpaHchopMaTop, pene 3MIHHOTO CTPyMy, 3aXWUCHHM
MIKpOBUMHKAY, pe3ucTopu. Hampyra i3 majgarouor  30BHINIHBOIO
XapaKTepUCTUKOI HeoOXiHA TpU PyYHOMY 3BapIOBaHHI Ta pPEryitOBaHHI
3BApIOBAIBHOIO  CTpyMy  3a0e3medyeThes TpuazHUM  CHIIOBUM
TpaHc(hOpMaToOpoOM 13 MIIBUILEHOI iHIYKTHUBHICTIO PO3CIIOBAaHHS, fKa
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CTBOPIOETHCS IUIIXOM PO3TAIyBaHHS TEPBUHHOI Ta BTOPUHHOI OOMOTOK
TpaHCHOPMATOPY YAOBK CTEPKHIB OCepJii Ha ACAKid BifCTaHI OJUH Bix

OJHOTIO.
2 3 4 5

Pucynok 3.1 — 30BHIIIHIN BUA BUNPAMIITYA
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Bunpsmisiu - BJ[-306  mae  ngBa  giama3oHM  peryJIIOBaHHS
3BapIOBAIBHOrO CTpyMy. Jliama3oH Malux CTPYMiB OJCPXKYIOTh HpH
3'elHaHHI TIEPBHHHOI Ta BTOPUHHOI OOMOTOK TpaHC(OPMATOPY 3ipKOIO.
Jiama3oH BENMKHX CTPYMIB OHNEPXKYIOTh TpHW 3'€lHaHHI NEPBUHHOI Ta
BTOPHHHOI OOMOTOK TpaHcpOpMaTopy TPUKYTHHKOM. [lepemukaHHs
Jiara3oHiB  3BapIOBAIILHOTO  CTPYMY  3IIMCHIOETBCS — MEepeMHKadYeM
niana3oHiB cTpyMmy. [loBibHE peryntoBaHHS 3BaplOBAIBHOIO CTPYyMY
BCEpEIUHI KOKHOIO Jliana30Hy MPOBAJAMTHCA IIISXOM 3MIHM BIJICTaHI MDK
MEpBUHHIUMH Ta BTOPHHHUMH oOOMoTKamH. [Ipu 30mmkeHHi 0OMOTOK
IHIYKTUBHICTh  PO3CIIOBaHHS 3MEHINYETHCS, 3BApPIOBAIBHUA  CTPYM
30inbIIyeThest. [lpu 30UIbIIEHH] BificTaHI MK OOMOTKaMH 1HJIYKTHUBHICTB
pO3CitoBaHHS  30UTBIIYETHCS, 3BapIOBAJBHUI  CTPYM  3MEHIIYETHCS.
OOMoTKH TpaHC(hOPMATOPY BHUKOHAHI ATIOMIHIEBUM JIPOTOM 3i CKIISTHOIO
13omstriero. [t MiXKIIapoBoi i30Ms1iT KOTYIIOK BUKOPUCTaHa CKIOCTPIiuKa.
KiHri kotymok apmoBani mMiyito. KoTymiky nepBUHHOT OOMOTKH — PyXOMi
Ta BCTAHOBJIEHI Yy CIelliaibHi 000MMH, KOTpi 3a0e3MeUyIoTh 1X 130110 BiJl
ocepasi. Koryiiku BTOpMHHOI OOMOTKM HEPyXOMi, 3akpiruieHi Oiis
BEPXHBOT'O sSIpMa Ta 130JbOBaHI Bil OCEpPIsS IIPECOBAHMMH YKJIATKAMH.
Ocepns Tpanchopmaropa 3iOpaHe 3 JaKOBAaHUX JIMCTIB XOJOIHOKATAHOI
CIIEKTPOTEXHIUHOI cTam. Kpi3b BepxHE SIpMO MPOITYIIICHUH XOJ0BHI TBHHT.
IIpu oOepraHHI PYKOSTKH, $IKa 3HAXOAUTHCS 3BEpXY BUIPAMIIAYA,
3MIACHIOETHCA TIEPEMIIIEHHS IEPBHHHNX KOTYIIOK i, THM CAMHM, MTOBUTEHO
PEryImoeThCS 3BAPIOBAIBHAN CTPyM. Bunpsmanii OJOK CKIamaeThes i3
IIECTH MiOMIB, 310paHMX MO TpHQa3HIA cXeMi BHUIPIMISHHI. BEHTHIIAIIISA
BUIIpSIMJISIYa — IIOBITpsIHA MHpUMYcCOBa. BEHTWUISITOp NPUBOAUTHCA IO
obepraHHs Tprda3sHUM aCHHXPOHHUM IBUTYHOM M (puc. 3.2).

Hopmanpra pobora cucTeMH BEHTWIAIII 3a0e3medyeTbes 3a
noroMororo pene KoHTpoiro BeHTwnsimii K3. [Ipu mopymenHi BeHTHIISIIT
pene K3 pospuBae koo koTyumku nyckaya KM, sikuii BAMUKae BUIIPSIMIISIY
Bim Mepexi. [[BUTYH BeHTHIsATOpa Ta JOMOMDKHHUI TpaHcopmarop T2
3axuieHi 3anoobkaukamu F1-F3.

Jiist 3aXUCTy BUIPSAMHOTO OJIOKY BiJf KOMYTAIIMHUX NepeHanpyXeHb
Ha BHXOAI BUNpsMIIYA BBIMKHeHe 3axucHe RC-kono, sike CKIagaeThes 3
aktuBHMX onopiB R2, R3 Ta komamencatopa Cl. Ilyck Bumpsimisua
3niicHIoeThess KHONKO0 BuMmukada IIYCK 2. Ilpu HaTHcKyBaHHI KHOIKH
CIpalbOBye MarHiTHUH nyckad K2, KOHTakTH SKOTO MigKIIOYaloTh
Bunpsimisia 7o Mepexi. Kuomky IIYCK HeoOximHO yTpuMmyBatd B
HATHCHYTOMY CTaHi JI0 THUX Tip, TMOKH HE IIOYHETbCs OOepTaHHA
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BeHTHJISITOpa Ta He crmpamtoe pene K3. Bumukanas 3BaproBaibHOTO
BUIpSIMJISIYA 3IIHCHIOETbCS HATHCKaHHSAM KHomku BuMukadya CTOII 1.
Bunpsamisiu 3a0e3nedeHnid 3aXUCTOM, SIKHH BiIKIIOUaE HOro Biff Mepexi
MIPHU BUXOJI 13 CTPOIO OJHOTO 3 J10/1iB BUIPSMHOr0 0JI0Ky abo mpu mpoboi
Ha KOpPIYC BTOPHMHHOI OOMOTKHM CHJIOBOIO TpaHchopMaropy. 3axuct
CKIAJa€ThCI 3  MAarHiTHOro  mocwioBada  Al,  JOMOMDKHOrO
tpanchopmaropy T2 Ta enekrpomarnitHoro pene K1 nepeminnoro crpymy.
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Pucynok 3.2 — Enekrpuyna cxema BHITPSIMIISYA

OOMOTKOIO YIIpaBIiHHS MAarHITHOTO TOCHIIIOBAada MPAaBISTh YOTHPH
¢a3anx  mpoBoam  ABOX (a3  BTOPMHHUX  KOTYIIOK  CHIIOBOTO
TpaHcpopMaTopy, SAKi MPOXOAATH Kpi3b BIKHO TOPOIZAIFHOIO OCEPs
nocumtoBava. Ilpu mpoGoi omgHOrO 3 mioAiB 3pocTae CTpyM B OOMOTKax
ynpaBimiHHS nocuioBada. [locmimroBad mepexoanTh y HAacH4YEHUH CTaH,
oro omp mamae y BTOpUHHOMY Komi TpaHcopmaropy T2 crpym
30LTBITY€THCS, TIPH IOMY CIIPAIlLOBYE enekTpoMarHiTHe pene K1, koHTakTt
K1.2 oOpuBae ko0j0 XUBJIEHHS KOTYIIKM MAarHitTHoro myckady K2 Ta
BHIIPSAMIISIY  BIAKITIOYAEThCS  Big Mepexi. [lepemMukanHs [iama3oHIiB
3BapIOBAIILHOTO CTPYMY 3IIMCHIOETBCS MepeMukadeM F5 npu BUMKHYTOMY
BUIIPSIMIISIYL. Y THepeMuKad Jiana3oHiB BMOHTOBAaHMN MikpoBuUMHKay F4.
SKmo mepeMUKaHHS [iala3oHIB  pEryJIOBaHHS 3MIHCHIOETBCS PH
YBIMKHYTOMY BHIpPSIMJISYi, KOHTAaKT MikpoBuMukada F4 obOpuBae komno
KHUBJIGHHS KOTYIUKM Iiyckada K2 Ta BUOpAMISY BiJKIIOYA€THCS BiX
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Mepexi. [Ipo BKIIOWEHHST BHIIPSIMIISYA O MEPEXKi CHTHAJ3ye JamIiouka
H1. 3naueHHs 3BaplOBalbHOrO CTPYMY PEECTPYETHCS aMIIEPMETPOM DA,
MiAKITIOYeHUM 10 myHTa E2 y BTOpHMHHOMY KOJi BHIPSMIIGHOTO CTPYMY
BunpsiMisga. Po3’im X1 npusHaveHuid Ajsi TiIKITIOUEHHS BUMPSAMIISYA 0
TpudazHoi Mepexi 3MIHHOTO cTpymy po3HsarTss X2 Tta X3 — mns
MIJKJTFOUEHHS 3BapIOBaIbHOIO KoJia.

Tabmuus 3.1 — Texniuni mani Bunpsmwtdie Tany B/ ans pydsoro

3BaprOBaHHs
[Tapamerpu B/1-201 |BJI-306 |B/-401
Cuna  HoMmiHambHOro  3BaproBajbHOro| 200 315 400
cTpymy, A
Hominanehuii pexxum podoru, ITH, % 60 60 60
HominaneHa poboda Hanpyra, B 28 32 36
Hanpyra x.x., B 70 70 80
Mexu perymoBaHHsi cuii 3BaproBajbHOro| 30-200 | 45-315 | 50-450
cTpymy, A
HowmiHansHa MOTyXHiCTh, KBT 15 21 28
KK/, % ne MeHme 60 72 69
I"aGapuTHi po3Mipu, MM
JIOBKAHA 716 785 772
MIMPHHA 622 780 770
BHCOTA 755 795 785
Maca, kr He OlIbIIE 120 164 200

3.3 KoHTpoJibHi 3anuTaHHsl JJIsI CAMONEPEBIPKH i KOHTPOJTIO MiATOTOBJIEHOCTI
CTYJEHTIB 10 po00oTH

1. Ckaxire, SKe TIpU3HAYEHHS Ta KOHCTPYKTHBHa OymoBa
3BaproBasibHOTO BUTpsimirstda BJI-306.

2. Ha3zBiTh eneMeHTH eNeKTPUYHOI CXEMHU BHUIIPSMIISYa Ta CIIOCOOH
3aXMCTY BEHTHUIIIB BiJl IIEpEBaHTaKEHb.

3. Ckaxitp, MmO TpeACTaBisie COOOK CTYMMHYACTE Ta IIOBLUIbHE
pEeryIoBaHHS 3BapIOBaIbHOrO cTpymy Bunpsimisiga B/I-306.

4. Cdopmymroiite MOPSIIOK 3HATTS XapaKTEePUCTUK

TpanchopmaTopy.
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5. TlosicHITE. SiKa XapaKTEPUCTHKA 3aCTOCYBaHHS BUMIPIOBAJILHHX
MIPUIIAIIB.

6. Chopmymiolite, sikuii crocid ¢GopMyBaHHS Ta TPHU3IHAYCHHS
KpYTOIa1ato4yoi 30BHINIHKOI XapaKTEepUCTUKU BUNpsMisdiB tunmy BJ[-306
JUISl pyYHOTO TyTOBOTO 3BapIOBAHHSI.

3.4 Marepiaau, iHCTPyMeHT, TPUJIATH, 00JIATHAHHS

1. Crena nis DOCHIIKEHHS.
2. Bunpsmisu BI-306.

3.5 Iopsinok mpoBeaeHHs JIaGOPaTOPHOI POGOTH

CKJIacTH eJIEKTPHUYHY CXEeMY I J0CiipKeHHs Bunpsamissya BJ[-306
y pi3HHX pexxuMax podortu (puc. 3.3).
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Pucynok 3.3 — BumiproBaipHa cxema
3anoBHUTH TabULi 3.2 BUMIpIOBaJIbHUX MPUIIALIB.
Tabmuis 3.2 — BumiptoBabHI Ipuiiaau

Hassa ITo3nauenns |Cucrema Ilina noxinku|Mexa |Knac
npuaagy  |Ha cxemi npwiagy  |HMIKaJu BHMIpIB |TOYHOCTI

JocmimkyBatn BUNPSAMISY TMPU  XOJIOCTOMY xomi. Jlmst 1poro
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PO3IMKHYTH pPYOWIBHUKKA 0aJacTHOrO peocTaTy, BHUKOPHCTOBAaHOI'O B
SIKOCT1 HABaHTAKEHHS 3aMiCTh Iyrd. Y BIMKHYTH BHIIPAMIISIY B MEPEXY Ta,
3MIHIOIOUH 32 JIOTIOMOTOI0 PYKOSITKM BiJICTAHb MK OOMOTKaMH, 3pOOHTH
3aMipH Hampyru X.X. Pesynpratu BUMipiB 3aHecTd B Tabmumi 3.3.

[loBTOpUTH AOCTIKEHHS Yy [iama30HI MaJlWX/BEIHKHX CTPYMIB.
[lepemuikanHsa [iama3oHiB 3AIMCHIOBATH TPU BUMKHYTOMY BiJ Mepexi
unpsiMisidi. [lo manum tabmumi 3.3 moOyayBaTH 3a1eXHICTh HANIPYKEHHS
XOJIOCTOTO XOAY BiA BijcTaHi MDK KoTymkamu. [losicHUTH opepkaHy
3aJIeKHICTb.

Tabmuus 3.3 — JlociiuKeHHs! XOJI0CTOTO XOAY

Howmep Bumipy | Bincranb mixk ooMoTkamu, cm | Hanpyra x.x., B

JocmipkyBaTi  BUOPSAMIISTY  IM1J] HABAHTKEHHSM. YBIMKHYTH
Jiara3oH MaJuX CTPYMiB. YCTaHOBHTH CTPYM IO CTPYMOMNOKaX4HKy (110
Y3roKEHHIO0 3 BUKIamadeM) B Mexxax 100-160 A. YBIMKHYTH BHIIPSIMIISTY B
Mepexy. [lodnHalOuu 3 XOJOCTOrO XOAy, 3a JOMOMOI'OK 0ajgacTHOro
peocrary, 30UIbIIYBATH HABAaHTAXKCHHS BUIPSAMIIAYA BOPUTYI IO
KOPOTKOTO 3aMHKaHHS Ha BTOPMHHHUX Kiemax. /{7 KOXHOTO 3Ha4YeHHS
3BapIOBAIFHOTO CTPYMY PEECTPYBATH 3MIHEHHS HANPY)KEHHS BUIIPSIMILTYA
Ha BTOPHHHHX KjleMaX. Pe3ynbraTi BUMIpIB 3aHecTH B Tabauii 3.4,

Tabnuis 3.4 — Pobora BunpsiMIIstya 1111 HaBaHTAKCHHIM

Hiamazon Ne Bumipy |Pexum Hampyra |Cuma  ctpymy
pEryIrOBaHHS HAaBaHT&XEHHA |nyru, B |myru, A

Koporke 3amukaHHs 3AifiCHIOBaTH 3'€IHAHHSM 3BaprOBajbHUX
MIPOBOJIIB Ha OJHIN MIMUIBII 6AaTACTHOTO PEeoCTaTy, Ha MepIe BiIKITIOYATH
BUNpAMIISIY  Bim Mepexi. [lo 3aBeprieHHi TOCTiIKEHHS KOPOTKOTO
3aMUKaHHS ~ BIIKIIOYUTH BHIPSIMISY OT MEpeXi Ta  BKIIOYUTH
HaBaHTa)XeHHS, 3TiTHO pucyHKY 3.3. [loBTOpMTH MOCHTIIKEHHS B Jliana3oHi
BeMMKUX CTpyMmiB (B Mexax 160-200 A). Ilo pesynpTaram icHUTIB
30ymyBaTH 30BHINIHI Xapakrepuctuku sumnpsmisiua BJ[-306. IloscHutn
XapakTep 3MIHEHHSI OJIepKaHUX KPUBHX.

HocmigxyBaTd BUOPAMISY Yy PEKHMI KOPOTKOIO 3aMHUKaHHS.
VYcTaHOBUTH Aiana3oH MaJIdX CTPYMIB Ta MiHIMaJIBHUHA CTPYyM BHIIPSIMIISYA
M0 CTPYMOIIOKaXXYMKY. 3aMKHYTH 3BapIOBajibHI JPOTH HAKOPOTKO Ha OAHIN
mnuibli 0aJacTHOTO peocTaTy, IIUIBHO 3aTSACTH KOHTAakT. Brumountn
BUNPSMIISY.  3MIHIOIOYM — TIOJIOXKEHHS  OOMOTOK  TpaHC(opMaTopy
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BUIIPSIMJISIYA TPOBECTH 3aMip CTPYMY KOPOTKOTO 3aMHKaHHS y BTOPUHHIN
obmotmi. PesynpraT BUMipiB 3aHecTH y Tabnui 3.5.
Tabmuis 3.5 — JlocmiukeHHS X0JI0CTOr0 X0y
Howmep Bincranp Mixk 0OMOTKaMH, Cuna cTpyMy KOPOTKOTO
BHUMIpY cM 3aMHKaHHS, A

[No 3akiH4YeHH] €KCIIEPUMEHTY BiJKITIOUUTH BUIPSMIITY BiJ] MEpEXi
Ta MPUBECTH CIIEKTPUYHY CXEMY B ITOYATKOBUI cTaH. 30yyBaTu KPUBY
3aJIOKHOCTI CTPYMY KOPOTKOI'0 3aMHKaHHSI BiJl BiZICTaHI MK OOMOTKaMHU.
[MosicHuTr BUA OfIepKaHOI PEryaipOBOYHOT XapaKTEPUCTHKH
Bunpsmisiuall,2].

3.6 3micr 3BiTY

1. HaiimeHyBaHHS Ta MeTa pPOOOTH, HOMEp TPYIH Ta MPI3BHIIE
CTYJICHTA.

2. Enextpuuna cxema Bunpsmisda BJI-306, iforo TexHiuHi
XapaKTEPUCTUKH.

3. BumipioBajgbHa CxXeMa Ta XapaKTEPUCTHKUA IPUIAiB, IO
BHUKOPUCTOBYBAJIHCS.

4. Pesynpratu BUIIPOOYBaHb y BUII TaOIHUIlh, rpadikis.

5. AHami3z 3BaproBaJIbHO-TEXHOJOTIYHNX BIIACTHBOCTEH BUIIPSAMIIIYA
B/1-306

6. BucHoBKH IO POOOTI.
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JABOPATOPHA POBOTA Ned
JOCJIJIKEHHS BJACTUBOCTEM
3BAPIOBAJLHOTO BUMPSAMJISIYA TUIY BCK-303

4.1 MeTa podotu

BuBuNTH Hanaro/KeHHs Ta MPUHIMI POOOTH, 3aCO0M PEryITIOBaHHS
PEXUMIB 3BapIOBaHHS, MPU3HAUCHHsS 1 TexHiuHi gaHi Bunpsmisiua BCXK-
303. Hocnmigutu sunpsmisa BCX-303 y pexumi Xonoctoro xomy Ta
HABaHTa)KEHHS.

4.2 3arajbHi BizoMocTi
4.2.1 OcobuBoCTi 3BapIOBaHHsI Y BYIJIEKHCJIOMY Ta3i

Jyra, 10 ropuUTh y BYIJICKHCIOMY Ta3i, XapaKTepU3Y€eTbCA TaKUMHU
ocobmuBocTsmu [1,2]:

- IyXUW BEIMKUM CTUCK CTOBITY AYT'H 3aXUCHUM Ta3oM;

- YIPYAHEHHS 3pOCTaHHS IIOIEPEYHOr0 IEPErHy CTOBITY TyTH;

- 3pOCTaroya CTaTHYHA XapaKTEPUCTHKA TyTH;

- OJTyKaHHS aKTUBHUX TUISIM TT0 TTOBEPXHI EIIEKTPOY Ta BUPOOY;

- HeOOMEe)KeHEe 3pOCTaHHs Kparuli po3ILUIaBIIEHOTO METaly, ii BaraHHA,
BiIIITOBXYBaHHS Bifl €IEKTPOIY Ta BUPOOY;

- KOPOTKI1 3aMUKaHH Ta pO30pU3KyBaHHS PO3ILIABICHOI'O METAIY.

Y 1mmx yMmMoBax BHHHMKAE€ HEOOXIAHICTH 3a0€3MeYnTH CTiHKIiCTh
MIPOIIECy, 3BApIOBAHHS HE TUIBKU Ha CTafii TOpiHHS AyTH, aie i Ha cramil
KOPOTKOTO 3aMHKaHHS IPH OJHOYACHOMY 3MEHIICHHI pPO30OpHU3KyBaHHS
po3mnaBieHoro Meramy. Sk Bigomo, HafiliHa pobOTa  CHCTEMH
caMOpEeryJIIoBaHHS 3a0€3MeuyeThCsl IPU KUBJICHH] 3BapIOBAJIbHUX anapariB
BiJ] JDKEpeI 3 MOJIOro Maal0vuor0 30BHIIIHBOK0 XapaKTEPUCTHKOLO.

IIpore, mpu 3BaproBaHHI 3 KOPOTKUMH 3aMHUKAaHHSIMH CTPyM
KOPOTKOTO 3aMUKaHHs IIOBMHEH OyTH OOMexeHHH, OO0 OCHOBHOIO
MPUYMHOIO PO3OPHU3KYBAaHHS METANy € EIeKTPUYHHUI BUOYX, 110 IMPUBOJE
70 pyHHYBaHHS PiAKOT IEPEMUYKU MK €IEKTPOIOM Ta BaHHOIO.

OOMexeHHsI BETUYMHH CTPYMY KOPOTKOI'O 3aMUKaHHS MOXe
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JOCSATATHCS PI3HOMaHITHUMU 3aC00aMU:

- YBIMKHEHHSIM Yy 3BapHE KOJIO iHIYKTUBHOTO OIOPY;

- YBIMKHEHHSIM y 3BapHE KOJIO aKTHBHOTO OTIOPY;

- 30UIbIICHHSAM 1HAYKTUBHOTO OIMOpPY TpaHCQOpMaTopa BHIPSMIITYA.
OcranHi 7Ba 3acO0M TPU3BOAATH JO 30UIBIICHHS HAXWIy 3O0BHINIHIX
XapakTepucTuK. Sk mokazaHo B [3, 4] 30UIBIICHHS HaXWIy 30BHINIHIX
XapakTepucTuk y Mexax (80-120)-10° B/A me moripuryroun
CaMOpEryJIOBaHHS JIyT'W, JO03BOJNSE PI3KO 3MEHIIUTH PO30pU3KYBaHHS
PO3ILIABICHOTO METANY.

Tpeba, omHak, mnaMm'satTaTd, MO 30UIbIICHHS KPYTU3HU HAXHITY
30BHIIIHBOI XapPaKTEPUCTHKH BHIIE 3a3HAYEHUX MEXK MPHU3BOJAUTH 10
MOPYIIEHHS CTIMKOCT1 TPOIleCy 3BaploBaHHs y BYTIIEKUCIOMY Ta3i. Manuit
CTPYM KOPOTKOTO 3aMHKaHHS MPH3BOAUTH JIO TOTO, IO pijKa MepeMudKa
HE BCTUTAE 3pyHHYBATHUCS 1 €JIEKTPOJHHI JPIT YTUKAETHCS y BaHHY.

3aproBanibiuii  Bunpsamisiy BCIXK-303  3abe3neuye  MOKIIMBICTD
pETyJIIOBaHHS HAaXHMITy 30BHIIIHBOI XapaKTEpPUCTUKU Y 3a3HAYEHUX Mexax
TIpH 3BApIOBaHHI y BYIJICKHCIIOMY Ta3i €IEKTPOIHHM JPOTOM HiaMETpOM
1-1,4 mm.

4.2.2 KoncTpykTHBHA 0y/10Ba Ta NPUHIMUI POOOTH BUNPAMJISIYA
BCXK-303

Bunpsmsta BCXK-303 mpusnHadeHudd Ui KWBICHHS OyTH TIPH
MEXaHi30BaHOMY 3BapIOBaHHI y BYIJIEKHCIOMY Ta3i. Bunpsimisty (puc. 4.1)
CKIala€eThCs 31 3HIWKyruUoro TpudasHoro Ttpanchopmatopy TI 3
HOPMaJhbHUM MATHITHUM PO3CITHHAM, BUOpAMIsitodoro Omoky VDI, i3
IIeCTH KPEMHIEBUX BEHTHIIB, 3i0paHWX mo TpudasHili MOCTOBiH cxemi,
crabimizyrouoro gpocens L, cxeMu KepyBaHHS, ITyCKOpPETYJIIOIOYOI,
3aXMCHOI anapaTypy Ta BEHTHIISTOPA.

[Tomorormanatodi 30BHIIIHI XapaKTePUCTUKH, CTYIIIHUACTE Ta TIABHE
pEryNIOBaHHS 3BapIOBAJIBHOI HANpyrn 3a0e3MedyloThesi 3a  PaxyHOK
CHJIOBOTO TpaHC(opMaTopy.

CryniHuacTe peryjroBaHHS pOOUTHCS MOBOPOTHUM IepeMukadem Q,
OUIIXOM ~ [EPeKJIIoYeHHS  BiAmadok  Ha  BTOpUHHIA  oOMoOTLi
tpancpopmaropy. Ilpm 1bOMY B3MIHIOETBCS YHCIO BHUTKIB BTOPHUHHOI
OOMOTKH.
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Cxema ynpaBiiHHS Ta cTa0imi3alii CKIaa€eThesl 3 HACTYITHHUX BY3JIB:
- [apaMeTpUYHOTO BUMIPIOBAJbHOIO MOCTa Ha KPEMHIEBHX
CTa0lmiTpOHAX;
- OE3KOHTAKTHOTO pejie Ha TPaH3UCTOPaX;
- BUXIJHOIO ITiCHIIOBAYA;
- KOJIa J)KUBJICHHS Ta 3MIILICHHSI.

Pucynok 4.1 — Tpancdhopmarop i enekTpudHa cxema sunpsmisiaa BCXK-
303

Cxema mpaliroe TaKuM YMHOM. Bumpsimiena Hampyra, 1o 3HIMa€eTbCs
3 BUNpsAMIsIodoro 01oky VD1, cyMmyeTbes 3 Hampyroro, o 3HIMAeThCS 3
pesucropa R1 i mpomopiiiitHa cTpyMy HaBaHTaKEeHHS, 1 depe3 pe3uctop R2
MIOMA€ThCI HAa BXiA BHUMIPIOBAIBLHOIO MOCTa. BHXinm BHMIipIOBabHOTO
MOCTa, MiJKITIOYEHNH Ha BXil OE3KOHTAKTHOTO pele, M0 Kepye BHUXITHUM
MiJCHITIOBaYeM, KW 0 4ep3i migkimrodae oOMoTku ympaBmiHHEa OY1 Ta
OVY2. Hanpyra Xoi0CTOro XOAY BHUIPAMIIAYA PETYIIOETHCS PE3UCTOPOM
R2, mpu 1mpoMy 3MIHIOETHCS CHIBBIJHOIIEHHS TPUBAJIOCTI BKIIOYEHHS
obomorok yrpasmiaET OY1 T2 OY2.

3a 1onoMOroro 1€l cXeMH LUIIXOM BBEIEHHS 3BOPOTHOIO 3B'A3KY IO
Hampy3i 3MIHCHIOETHCS CcTa0UTi3allis BUMIPSIMIICHOT HAIIPYTH, IO JIO3BOJISIE
OJIep’KaTH a0COMIOTHO >KOPCTKI 30BHIIIHI XapaKTEPUCTUKU BHUIPSIMIISTYA.
Pobutkcst 1ie TakuM uyuHOM. BuMiproBanmbHHMII MICT Ha CTaOUTITpOHAX,
MiAKITIOYEHUH [0 BHUXIAHOT Hampyrd BHIpsMisda. Skmo Hampyra Ha
BHUXOAI BUOpPAMIISIYA BiINOBiAa€e 3HAYEHHIO HANpPYrd, TO 3aJaHa 3a
nonomoroto R2 Ha Buxomi mocty, Hampyra nopiBHioe 0. Ilpu npomy
OE3KOHTAKTHE pejie BiAKIIOUEHE 1 KUBJICHHS MOJACThCS B KOJIO OOMOTKH
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OVY1. IlizmMarHiuyBaHHA BEPXHBOI'O SpMa 3MEHIIYE BHUXiAHY Hampyry
BUMpsiMIIsYa. PiBHOBara BHUMIPIOBaJIFHOIO MOCTY TOPYIIYEThCSA, Ha HOro
BUXO/1 3'sBiIsIeThCst HAanpyra. [Ipu 1boMy O€3KOHTAKTHE pelie BKIFOUUTHCS 1
OTpUMYE kHBIIeHHs1 00MoTKa OY2. Hanpyra Ha BUX0/i BUIIpSAMIISTYA TTOYHE
3poctatu. Jlam mpouec MOBTOproeThes. [Ipu nmboMy 3aiaHa Hampyra Ayrd
iATpUMYeThCs 3 TouHicTio 0,1 B.

By3on kopekmii ciayXuTh ISl PEryalOBaHHS HaxXWiIy 30BHINIHIX
XapaKTePUCTUK, Ta Ui BBEAECHHS 3BOPOTHOTO 3B’SI3KY MO CTPYMY IYTH.
Bin cknmagaerscst 3 TpaHcopmaTtopy crpymy T2, Bumnpsmwissda VD2 Ta
pesucropa R1. [Ipu BrimroueHOMY By3I1i KOpEKI[ii Ha BUMIPIOBAJILHHUIA MiCT
MOJJAE€THCS CyMa BUXIJHOI HANPYTH Ta HANPYTH, IO MPOMNOpIiiiHa CTPyMy
HaBaHTaxeHHs. KoedilieHT 3BOpOTHOro 3B'SI3KY MO CTPYMY 3MIHIOETHCS
MepeMillieHHsM JIBMKKa pe3nctopa R1, TpH HHOMY 3MIHIOETHCS HaXHIl
30BHIINIHIX XapaKTEPUCTHUK BUIIPSIMIISYA.

Crabinizyrounii  Jpocens 3a0e3ledye ONTUMAllbHY —IIBUJKICTh
3pOCTaHHS CTPYMy KOPOTKOrO 3aMuKaHHA. JloJaTKOBO —JIWHAMIYHI
BJIACTUBOCTI BHUIPSAMJIYA MOXKHA  PEryJIOBaTH, 3MIHIOIOYM HaXUi
30BHIIIHIX XapaKTepUCTHK. llpu 1bOMy HOCSATAETHCS  MiHIMAJIbHE
PpO30pU3KYyBaHHs PO3ILIABIEHOIO METAIy.

Y  Bunpsmifdi nepeadauveHHi 3aXWCT  (3aMOODKHUKH, HiOIH,
pe3UCTOPH, KOHAEHCATOPH, PElle KOHTPOJIIO BEHTHIIALII), BEHTHJSITOP Ta
IyCKOBa amapaTypa (MarHiTHAHA ITyCKad, CHUTHAJbHA JIAMI1a), M0 He
[IOKa3aHl Ha CXeMi.

Bci By3nu BUnmpsMIIsiaa 3MOHTOBaHI Ha KapKaci Ta 3aKpUTI KOKYXOM.
Ha naneni ynpaBmiHHS po3MilIeHi:

- CHTHaJbHA JIaMIa, IO CHUTHAJI3y€e IpPO HAasBHICTh HANPYrd Ha
BHITPSAMIISYI;

- KHOIIKY BKITFOUEHHS Ta 3ymUHKA BUATIPIMILTTY «ITY CK» i «CTOID»,

- pPE3UCTOp AJISl PETYMIOBAHHS HAXIITY 30BHINTHIX XapaKTEPUCTHK ITi[
HABaHTAXXECHHSIM;

- PE3UCTOp IJIABHOTO PETYNIOBAHHS HANPYTHM HA XOJIOCTOMY XOZi i
i1 HABaHTAXKEHHSIM;

- IepeMHKaY CTYMiHYaCTOr0 PEryoBaHHs HAPYTH;

- nepeMuKad Uil MIATPUMKH IIKaJIM PEryjloBaHHS Ha BCiX
nmiama3oHax.

Texuiuni qani punpsmisiaa BCXK-303 naseneni y tadmuni 4.1.

OO6uzBa nepemMrKaya BCTAHOBJIIOIOTHCS B OTHAKOBUX IOJIOKEHHSIX.

BritoueHHst  BuUnmpsMmIIi4a  3IiHCHIOETbCS ~ HATHCKOM  KHOIIKU
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«[TYCK». Ilpn 1boMy BMHUKA€TbCS MAarHITHHH MycKad, L0 MiAKIIOYAE
MOTOpP BEHTWIATOPY A0 Mepexi. [lpu mpaBUnbHOMY —HampsMKy
MOBITPSIHOTO TIOTOKY, CTBOPEHOI'0 BEHTHUJISITOPOM, BMHKAETHCS IMOBITPSIHE
perne, BKIIOYAETHCS MArHITHHH MycKad, M0 MiAKI0OYAaE BHIIPSIMIISY 10
MEpEeKi Ta 3aropaeThCcsa CUTHAIIBHA JIaMIIa.

BinkimroueHHS BUNpsAMIISYa BiJl MEPEXKI 3HIMCHIOETHCS HATHCKOM
kHonku «CTOII». [Ipn npoMy curHajabHa JamIa racHe.

Tabmuus 4.1 — Texniuni gani sunpsmiasiay BCXK-303

Ne /i | HalimeHnyBaHHS XapaKTepHCTHK 3HaueHHs

1 |Hanpyra xuBneHHs - TpudazHUi epeMiHHUIN CTpyM 380
gactotu 50 ', B

2 |HominanbHwuii 3BaproBanibHmid cTpyM mipu [1B = 60 %, 315
A

3 |HowminanbHa poboya Hampyra, B 32

4 |Mexi peryioBaHHs 3BapPIOBAIILHOTO CTPYMY, A 50-315

5 |Mexi 3MiHM HAIPYTH HA XOJIOCTOMY XO/li, B 18-48

6 |Crabimi3aliis BUX1IHOI HAIPYTH MIPH KOJTHMBAHHIX 1
HaIpyTu Mepexi, B

7 |HomiHajbpHa IEPBHHHA IMOTYXHICTh, KBA 20

8 |KoedimienT kopucHOi aii, %o 77

9 [Maca, kr 200

4.3 KoHTpO/bHi 3aUTAHHSA /151 CaMONePeBipKH i KOHTPOJIIO MiATOTOBJIEHOCTI
CTYIEHTIB 10 po6oTH

1. Has3BiTh 0cOOIMBOCTI 3BapIOBAIBHOI IYTH Y BYTIEKUCIOMY Ta3i.

2. CdopmynoiiTe BUMOTH 0 BUNPAMIISYIB IS 3BapIOBaHHS Y
BYTJICKHCIIOMY Ta3i.

3. Onuwits OynoBy Bunpsmisiua BCX-303.

4. TlosicHiTh, sK QOPMYIOTBCS 3O0BHIINIHI  XapaKTEPUCTHKU
unpsimisiay BCK-303?

5. Ckaxirp, K MO’KHa OOMEKUTH CTPYM KOPOTKOTO 3aMUKaHHS?

6. [IloscHiTh, SKa TOCHTIOBHICTh BKJIFOUEHHS BHIIPAMIIAYA TIiJT
HABaHTKEHHIM?

7. CodopmymioiiTe, 10 NpencTasise co000 CTYMiHYACTE Ta IUIABHE
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peryitoBaHHs po00Y0i HANPYTH BUTIPSIMIISTYA?

8. CkaxiTb, SKHM 4YHMHOM MOXIHMBO 3a0€3[I€YUTH CTINKICTD
MpOIECY 3BapIOBaHHS y BYIJIGKUCIOMY Ta3i Ha CTajii KOPOTKOIro
3aMHUKaHHS?

9. TloscHire, 1m0 Jae 30UIBIICHHS  HAXWIy  30BHIIIHIX
XapaKTePUCTUK TPH 3BAPIOBAHHI y BYTJIEKUCIOMY ra3i?

10. Cdopmymtoiite, sike MpU3HAYCHHS By3J1a KOPEKIIii?

11. CkaxiTh, SK€ TpU3HAYCHHS  CIEMEHTIB  3aXHUCTy Y
3BapIOBAJILHUX BHITPSMIITYAX ?

4.4 Marepianu, iHCTPyMeHT, IPHJIATH, 00/ 1aTHAHHS

1. Crenn nis DOCHIIKEHHS.
2. Bunpsmsia BCXK-303.

4.5 IopsiaoKk NMpoBeIeHHsI J1a00paTOPHOI poooTH

BuBunTH HajnaromkeHHs Ta npuHimn il Bunpsmiasda BCXK-303,
MIPU3HAYEHHS OKPEMHX BY3JIIB 1 pOOOTY €IEKTPUIHOI CXEMH.

JlocnmiinTH 3BaproBAIbHUN BULIPSMIISY Y PEXKHMMI XOJIOCTOTO X0y Ta
HaBaHTakeHHS. HakpecnmnTy Ta 3i0paTé cXxemy MigKITFOYeHHS MPHUIadiB s
BUMIpYy Hampyrm Ta CTPyMy Ha 3aTHCKax Bumnpsmisda (puc. 4.2).
XapakTepuCTHUKH BUMIPIOBAIEHUX TIPUAJIA/IiB 3aHECTH Y TaOIHUIIO 4.2.

@ 42
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Pucynok 4.2 — BumiproBaibHa cxema
Tabnuus 4.2 — BumiproBaieHi npuiian

Haszgpa [loznavenns |Cucrema |Llina Knac toynocri (TouHicTh
npuiaaxy | HacxeMi |Opuiaxy | MOIUIKH BUMIpY)

Bximounti BUnpsmiisid y poOOTy Ha XOJIOCTOMY XOfi. BusHaunTh
HaNpPYTy XOJIOCTOTO XOJy Ha TPhOX CTYICHSX PEryaiOBaHHS MPH KpanHIiX
MOJIOKEHHSX PYYKH pe3uctopa R2 mimaBHOroO peryntoBaHHS HANPYTH, JaHi
3aHeCTH y Tabnuii 4.3.

Tabmuus 4.3 — JlocimipKeHHs! XOJI0CTOTO XOAY

CryniHp peryaroBaHHS 1 2 3

Hampyra xonocroro xoxy, B min | max | min | max | min | max

[NepexmrouaTn epeMrKay CTYMiHYACTOTO PETYIIIOBAHHS HAIIPYTH
TUTBKH MTPH BIIKITIOYEHOMY HaBaHTaXKEHHI.

3HATH 30BHINIHI XapaKTEPUCTUKH BUIPAMIITYA HA TPHOX CTYIEHSIX
peryiaioBaHHS. 3MIHIOIOUM CTPYM HABaHTAKEHHS 3a  JIOTIOMOTOIO
OanmactHoro peoctaty PB-301, nani 3anectu y Tadmuio 4.4.

Tab6must 4.4 — PoboTa BUNIpSAMITAYA Y PSKUMI HABAaHTAKCHHS

Crynins Ne |TTonokenHs nrmkka R1 JlaHi ekcriepuMeHTy
1 KpaifHe J1iBe
KpaliHe mipaBe
KpaifHe J1iBe
2
KpaiiHe IIpaBe
KpaiHe IiBe
3
KpaiiHe IIpaBe

[To6ynyBaTu 30BHIMHI XapakTepucTuku Bunpsmistaa BCX-303.

BukopucroBytoun otpumaHi rpadikv, BU3HAYHTH KYTH HAXWIy Ta
TAaHT€HCH KyTy Haxwiy 30BHILIHIX XapaKTEPUCTUK BUIPAMIIYA.
Busnaunti Koediui€HT CTIMKOCTI CUCTEMH ,,JUKEPENO JKUBJICHHS - Iyra» i
BIIXWJICHHSI 3BapIOBAJILHOTO CTPYMY IPH 3MiHi JOBXHHHU JIYTH 1 32 YMOBH,
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IO 3BapiOBajbHA Jyra Mae€ >KOPCTKY CTAaTUYHY XapaKTepPHCTHKY, a
HaNpYyXeHICTb CTOBIY Ayru npu 3BaptoBanHi B CO; cknagae 2,4 B/mm.
BusHaunTy niana3oH 3MiHU HAMPYT XOJOCTOTO XOAY, ME&KH 3MiHH
KyTy Haxuily 30BHIIIHIX XapaKTEPUCTUK Ta JaTH OL[IHKY 3BapIOBaJIbHO-
TEXHOJOTYHHUX BiacTuBOCTeH Bunpsimisiua BCXK-303  [7-10].

4.6 3micT 3BiTY

1. IpusHayeHHs, 3BaprOBalIbHI BIACTUBOCTI BUIIPSIMIISYA, (i3UUHUI
3MICT 3ac00iB pEryJItOBaHHS HAIIPYTH.

2. TexHi4HI XapaKTEPUCTUKH BUITPSIMIISYA.

3. Cxema Ta TaOIuIlsl BUMIPIOBATBHUX TIPUIIAIIB.

4. PesynbraT  BUNpPOOYBaHb y  BWAI  TaOmumpb, rpadikis,
pO3paxyHKiB, X aHaI3.

5. BucHOBKH 110 poOOTi.
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JIABOPATOPHA POBOTA NeS
JOCJIIZKEHHSA 3BAPIOBAJIBHOI'O BUITPAMUJUISYA
BY-504

5.1 MeTta podorn

BuBYNTH KOHCTPYKIIiIO Ta IPUHIIMII Aii 3BapIOBAILHOTO BUIIPSMIISYA
BAY-504, mo pesynbraTam BUIpOOyBaHb BH3HAYMTH 3BAPIOBaJIbHI
XapaKTePUCTUKN BUIIPSIMIISYA.

5.2 3araabHi BizomocTi

Bunpsamistu BJIY-504-Y3 HasuBaeThcs yHIBepCaabHHM, TaK K BiH
MOXKE TIPAIfIOBATH SAK 3 MANA0OYUMH, TaK 1 3 KOPCTKUMHU 30BHIITHIMHU
XapaKTEepUCTUKAMHU. Bin MpU3HAYEHU N JUIst OJIHOIIOCTOBOT'O
MEXaHI30BaHOI'O 3BapIOBAHHS BUIIPSMIIEHMM CTPYMOM B CEPEIOBHILI
BYIJIGKHCIIOTO Ta3y 1 miJ (IocoM, a TaKoX JUIl PYyYHOTO IyTOBOTO
3BApIOBaHHA IITYYHUMH €JIEKTPOIAAMHU.

BunpsiMiisia cKi1ama€eThesl 3 CHIIOBOTO TpHQa3HOro TpaHchopMaropa
CTPHKHEBOTO TUITY (OOMOTKHM BUKOHAaHI aJTIOMIHIEBHM JIPOTOM) 3 ITyCKadeM
1 TmepeMHKadyeM OOMOTOK 3 TpPUKYTHHKa Ha 3IpKy, CHJIOBOTO OJIOKY
TUPUCTOPIB, 3PIBHSUIBHOIO pEaKTopa, IpOceNis 3BapIOBAJIBHOIO KOJa,
MAarHiTHOTO MiJICHJIIOBa4a, MEPEKEBOr0 aBTOMaTHYHOIO BUMHKaya, OJIOKY
yopaBliHHS, OJOKYy amapaTyp, OJIOKYy 3aXHCTy eNeKTPOJBUTYHA
BEHTWJIATOPA, TUCTAHIIIMHOTO ITyJNbTa YIpPABIiHHS, €MHICHOTO (imbTpa
3aXHUCTY BiJ MEPEIIKO.T PaIIOTPAHCIISAIIII.

VHiBepcanbuuii  Bunmpsmisy - BIIY-504  3a0esneuye  miiaBHE
IMCTaHIIHEe PEryyloBaHHS 3BaplOBAIBHOIO CTPYMY 1 Hampyru Ha Iys3i,
cTabii3allifo BCTAHOBIEHOT'O PEKUMY 3BapIOBaHHS 1 BUXITHUX TapaMeTpiB
IpHU 3MiHaX Hampyrd Mepexi sK NpH MajaloduX, TaKk 1 MpH KOPCTKUX
30BHILIHIX XapaKTEpUCTUKAX. BHUNpAMIAY Npalioe NpH MPUMYCOBOMY
MOBITPSHOMY OXOJIO/PKEHHI.

OyskuioHanpHa ONOK-cXxeMa BUIIPAMIIsiYa HaBeAeHa Ha PUCYHKY 5.1,
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a Ha PUCYHKY 5.2 — cHpolIeHa eJIeKTPHYHa CXeMa.

»| CTB — A . L.

Si Su/”
| bBODY < Jyra

CTB - cunoBuii THpuCTOpHUI BUNpsiMiIstd; BDY - 6ok ynpaBiiHHS; A - MarHiTHUH
I ICHITIOBAY - IaTYUK CTpyMYy; L - niHiliHMI gpocens; Si, Su - BUMHKaYi, YMOBHO
BH3HAYAIOTh HAsSBHICTH (BKJI.) 200 BiJICYTHICTB (BHKIL.) 3BOPOTHOTO 3B'SI3KY 1O CTpyMy abo
Hanpysi BiANOBiIHO
Pucynok 5.1 — @yHkuioHanpHa 6JI0K-CXeMa BHIIPSMIITIA
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Pucynok 5.2 — CrporeHa ejxekTpuyHa cxema
VY 6ok CTB Bunpsamisiua (puc. 5.1) Bxomuts Tpanchopmarop T 3
JIBOMa BTOPMHHUMH OOMOTKaMH, 3'€IHAHMMH B JIBi 3BOPOTHI 3ipKH uepes
3piBHAUIBHUMA peakTop Ly, a Takoxk cmiioBi tupucropu V1-Vo6. [lepsunna
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o0MOTKa Moke OyTH 3'elHaHA K B TPUKYTHHK, TaK i B 3ipKy 3a JOIOMOTOIO
CreniaJbHOrO epeMuKaya (Ha pucyHKy 5.1 BiH yMOBHO He OKa3aHU).

3'eqHaHHS B TPUKYTHUK 3IIHCHIOETHCA NMPH POOOTI BUIpSMIISYA 3
MaJalourMy  30BHIIIHIMM XapakTepUCTHKaMH 1 Ha TepIIiii CTymleHi
peryiitoBaHHs pu poOOTi 3 JKOPCTKUMHU 30BHIIIHIMH XapaKTEPUCTHKAMU;
3'eIHaHHS B 3IpKYy 37IMCHIOETHCS HA APYTOMY CTYIEHI PeryiloBaHHsS MpU
POOOTi 3 )KOPCTKUMH 30BHIIIHIMH XapaKTEPUCTUKAMHU.

CrionydeHi aHOIM BUNPSMIISIOUMX THPHUCTOPIB V1-V6 yTBOPIOIOTH
MO3UTUBHUM KiIeMy (+) BUIIPSIMIISYa, HEraTUBHA KJieMa (-) € cepeiHs TouKa
3piBHsIbHOTO peakropa Lyp. JlimiiiHuit npoccens L 3riamkye mysbcarrii
BUIPSIMIICHOT  CTPyMy 1 3MeHINye pO30OpH3KyBaHHS MeTaly MpHu
3BaproBaHHi. Jlpocenms Mae aBi kiemu: Kiema 1 BiAmoBigae OB
THIyKTHBHOCTI 1 BHKOPUCTOBYETHCS IIPU POOOTI 3 MaJal0uYMMHK 30BHIIIHIMH
XapaKTepuCTUKaMHU 1 Ha TepIIiil CTYNeHI peryioBaHHS Npu poOOTi 3
JKOPCTKMMH  XapaKTepUCTHKaMH; KiemMa 2  BIANOBIAa€  MEHIIIH
THIyKTHBHOCTI 1 BAKOPUCTOBYETHCS Ha IPYrOMY CTYIIEHI PETYIIIOBaHHS TIPH
po0OTi 3 JKOPCTKUMHU XapaKTeprUCTHKaMu (puc. 5.3).

BDB
70
kso = -l
_ ——

30 s T

- s

T

10 \

A
0 100 200 300 400 500 600 700
[— A
1 — mepiua crymnens; 2 — apyra CTyleHb

Pucynok 5.3 — BoipT-amnepHa xapakTepuCTHKa BUIPAMIITYA

st oTpuMaHHA NafalounX 30BHILIHIX XapaKTEPUCTHUK y BUMIPSIMILSY1
BHUKOPUCTOBYETHCS 3BOPOTHHM 3B'I30K MO TOKY. Bumukau Si mpu npomy
NMOBUHEH OyTH BKJIIOUYEHMHA. SIK [aT4MK 3BapIOBAJIBHOIO  CTPyMY
BUKOPUCTOBYIOTh ~ MAarHiTHMA migcuioBady A  Ha  TOPOidalbHHUX
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cepaevHnKax. Yepes BiKHA CEpACYHHKIB MPOMYIIEHUH MPOBiJ, MO SKOMY
Hae BUNpAMIICHUH 3BaproBanbHUN cTpyMm. Lleii mposim 31 ctpymoM €
OOMOTKOIO  VIPaBJIiHHS MAarHiTHOrO IMijACHItoBada. Po0Oo4yi 00MOTKH
Mar”iTHOro miacwitoBauya PB BKIIOYEHI TOCHIIOBHO 3 OgHO(A3HUM
BUIPSIMJISIFOYMM  MOCTOM V8 Ha BTOPUHHY Hamnpyry JOMOMIKHOTO
Tpanchopmaropa TB. CurHan 3BOPOTHOrO 3B'A3Ky, HPOMOPLIHHUIHA
3BapIOBAILHOTO CTPYMY, 3HIMa€eThes 3 pesuctopa Ro.c.

Hdnst  oTpuMaHHS  JKOPCTKMX  30BHINIHIX  XapaKTEepUCTHUK
BHUKOPHUCTOBYETHCSI 3BOPOTHHIA 3B'A30K 110 BUIIPSAMIICHIH BHUXITHOI HAllpyru
(Bumukay Su - BkitoueHwuit). Cxema OJIOKy (pa3zoBoro ymnpasiinas (bDY)
THPHUCTOpaMHU TMOOYJOBaHa 3a MPHUHIUIIOM BEPTHKAIBHOTO YIPABIIHHS 1
CKJIaJIA€ThCS 3 TPHOX OCHOBHHUX BY3JIIB:

— (hopmyBada mectudazHuii CHHYCOINATBHOI HATIPYTH;

— ¢opMyBaua MOCTITHOT HANIPYTH YIIPABIIIHHS;

— (hopMyBaua 1 miJICHIFOBaYa yIIPaBJISIOUYMX CUTHAIIIB.

bnox ympaBmiHHS 3MOHTOBaHWMH Yy BHIPSAMISNYi, 1 Ha HBOMY
BCTAHOBJIGHI ~ JONMOMDKHI  TpaHchopMaTopu,  JIOTYHI  €JIEMEHTH,
KOHJIEHCATOP-TOPH, PE3UCTOPH, HAITIBIIPOBIMHUKOBI Ipuiiaau. Ha muipoBii
maHesni OJIOKY BCTaHOBJICHI: IIyCKOBa KHOIKA BHIIPSAMIISIYA, aMIEpMETp i
BOJITMETP, CUTHAJIbHA JIaMIIa, PE3UCTOP PEryJIOBAaHHI HAIPYTH 1 CTPyMY,
TepeMuKay 30BHINTHIX XapaKTePUCTHK, KHOKA aBapifHOTO BUMKHEHHS.

Bumnpsimisia  po3ramoBaHO Ha Bi3Ky Ta 3axXUIIEHUH KOXYXOM.
3aruckad st 3a3eMyIeHHs | 3HaXOOUThCS Ha Bi3Ky (puc. 5.4).

Cxkaa BUTIpSAMIISYA: CHIIOBHE TpaHchopMatop 2, OJO0K THPHUCTOPIB
3, BEHTHIIATOP 4 3 €JIEKTPOABUTYHOM 5, 1 BITPOBUM perne 9, BUPIBHIOBAUNH
npocens 11, crabimizytounit apocens 10, aBTOmMaTHuHUiT BuMukad 12,
mTerncenbHe po3HiMaHHA 13 [UIsi BMHKaHHS [0 MEpeXi, NepeMuKad
CTYNIHYATOTO pEryiioBaHHSA pexumy 14, Omox kepyBaHHs 15, 0ok
amapartypu 23.

Ha manem On0ka kepyBaHHS 3HAXOMATHCS: TMEPEMHKad 30BHINIHIX
xapakrepuctuk 16, curHaipHa namma 17, BombTMerp 18 i amrepmerp
3BaproBasibHOrO cTpyMy 20, kHOmkm «Ilyck» 19, «Crom» 21 ta aBapiiina
«Ctomn» 22.

Ha nynbTi aucTaHuiiHOro KepyBaHHs 3HaXOIITbCA IepeMuKad 7 i
pe3ucTop 8§ MOBLIBHOIO PEryialoBaHHS CTPYMY 1 HAalpyr'd 3BaproBajbHOTO
KoJa.

PosnimManHs 24 iCHYIOTH IJ1s1 AMCTAHLIHOrO MYJBTY, @ PO3HIMAHHS
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25 i BMUKaHHS 3BaproBajibHOro kona[l, 7, 8, 11].

g 0 W2 13 1 I8 61T 1920
2

5.3 KoHTpo/IbHI 3anIMTaHHA JIs1 caMoNiepeBipKH i KOHTPOJIIO MiATOTOBJIEHOCTI

1.
2.
3.

CTYJEHTIB 10 po00oTH

[Ipuznavenns sunpsamisiaa BAY-504.
Yomy Bunpsimista BJIY-504 3Berbest yHiBepcabHUM?
Sk BinOyBaeThcs 3MiHa (HOPMU 30BHINTHBOI XapaKTEPUCTUKU

BUIIpAMIIAYA.

4.

O No O

OyHKITiS JTIHIHHOTO JIPOCEITS.

@DyHKIliS MATHITHOTO MIACHITIOBAYA.
KoncTpykTHBHA Oy10Ba BUITPSIMIISYA.
dopmyBaHHS 30BHIMIHIX XapaKTEPUCTHK
PerynroBaHHS pexxuMy BUIpSMIISIYA.
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9. Jlnst 40ro )KOPCTKi XapaKTEPUCTHKH?
10. [lynis yoro criaiarodi 30BHIIIHI XapaKTEPUCTUKUA?

5.4 Marepiaau, iHCTpyMeHT, IPWJIATH, 00JIATHAHHS

1. Crenpg mis JOCHIIKEHHS.
2. Bunpsmisia BY-504.
3. Bamacruwuii peocrar PB-301

5.5 Iopsinok mpoBeaeHHs JIaGOPaTOPHOI Po6OTH

BuBunty Oyn0BY Ta IPUHIWT JIiT BUITPSIMIISYA.

HakpecmuTit cxeMy BBIMKHEHHS TpPHIQIIB JUIsi BUMIPIOBaHHS

HaIIpyTU Ta CTPyMY Ha 3aTHCKa4ax BUIIPSAMIISYA.

BBIMKHYTH BHTIPSMIISTY JJI1 pOOOTH Ha XOJIOCTOMY XO[i. BuzHaunuTu
HATPYTry XOJIOCTOrO0 XOAY WpPU CHANAI0YMX Ta JKOPCTKUX 3OBHIIIHIX

xXapakTepucTukax. Pe3ynpTaTé BHECTH B Tabmuiti 5.1.

ITepemukaHHS CTYIIEHIB TP BUMKHYTOMY BiJl MEPEXi BHITPSAMIITYA.
BBiMKHYTH BUNpsM/IsSd Ha OamactHuii peoctat PB-301. 3miHrooun

CTPyM 3BaproBaHHs, BHU3HAYUTH HANPyry Ha KJI€Max BUIIPAMIIAYA.

PesynbpraTtn BHEecTH B Tabnwili 5.2.

Tabmuis 5.1 — Pobora Bunpsimiisiga y peskuMi XOIOCTOTO XOAY

Bu 30BHIMIHBOT
XapaKTePUCTUKU

Hanpyra xonocroro xony, B

I cryminp II cryminp

criagaroda

XKOPCTKa

Tabmuis 5.2 — Pobota BunpsMiisya y pexknMi HaBaHTaKEHHS

Bun xapakTepucTuk

ITokazaHHS npHIamiB

. UaB
criazaoyi LA
_ UB
KOPCTKI LA

HakpecnuTy 30BHILIHI XapakTepUCTHKH BUOpAMISAYa. JlaTu OLiHKY

3BapIOBaJ'IBHO-TeXHOJ'IOFi‘IHI/IX BJIACTUBOCTEH BUIIpAMIIAYA.
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5.6 3micT 3BiTY

VY 3BiTI HaeThCcsi Ha3Ba, UMb POOOTH, TEXHIUHI XapaKTEpPUCTUKU
B/Y-504, pesyabTaTi AociigiB odopMiieHi y Bui rpadikiB Ta TaOJIHUI,
3arajibHi BUCHOBKH.
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JIABOPATOPHA POBOTA Ne6
BUBUEHHA NPUHI MUY JIf TA BU3HAUEHHSA
3BAPIOBAJIBHUX XAPAKTEPUCTUK JAXKEPEJIA

KUBJIEHHA YAT'Y - 25/DC/AC

6.1 MeTa podorn

BuBunty npuHnmMn gii i 3BaproBanbHi BinactuBocTi YI'Y-251
AC/DC.

IMpu BHKOHaHHI JaGOpaTOpHOI POOOTH CTYIEHT IOBHHEH 3HATH
MPHHIUIT POOOTH JpKEpena JKUBJICHHS, HOro TEXHIYHI XapaKTepHCTHKH,
MaTH HaBMYKHU IIJAKII0YaTH aMIIEpMETP 1 BOJIBTMETP Y 3BaprOBaJibHE KOJIO.

6.2 3araanHi BizomocTi

VcranoBka 3BaproBajgpHa  YJI'Y-251 AC/DC  (tabm.  6.1),
TIpU3HAYEHA I JyTOBOT'O 3BAPIOBAHHSI BCiX BHIIB METAIIB 1 CITJIABIB.
Tabauirs 6.1 — Texuiuni xapakrepuctuku Y'Y

YAI'Y-251-AC/DC | YAI'Y-351-AC/DC
Hampyra mepexi 380 B 380 B
Howminansauii cTpym 250 A 400 A
Pexxym HaBaHTaXKeHHS 35 % 100 %
Hampyra xonocroro xoay 80-100 B 80 B
3BaprOBAIBHUI CTPYM 30-275 A 50-400 A
UYacrora iMITyIIBCiB 50, 100, 150 I'y
["abaputHi po3mipn 370x800x730 MM 660x430x830
Maca 120 kr 205 kr

YcraHoBKa Ma€ YOTHPH PEXUMHU 3BAPIOBAHHS:

- MMA-DC — pexuM py4dHOrO AYTOBOTO 3BaprOBaHHsA IMOKPHUTHUM
€IeKTPOJIOM Ha MOCTIHHOMY CTpyMi,;

- MMA-AC — peXxuM py4YHOrO AYTOBOIO 3BaprOBaHHA IMOKPHUTHUM
EJIEKTPOJIOM Ha 3MIHHOMY CTpYMi;

- TIG-DC — pexum aproHoIyroBoro 3BaproBaHHs €IE€KTPOAOM, IO
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He MJIaBUTHCS, Ha MOCTIHHOMY CTPyMi;

- TIG-AC — pexum aproHoIyroBoro 3BaproBaHHs €IEKTPOAOM, IO
HE MJIaBUTHCS, HA 3MIHHOMY CTPYMi.

CunoBuii Tpanchopmatop T2 (puc. 6.1) mMae minBUIICHE MarHiTHe
poscitoBanHsl. Koo >kuMBIeHHS s 3BaplOBaHHS BUPOOISIETBCS BiX
Tpancopmaropa TI uepe3 aBromaTmunuii BuMukau S1. TupucropHuit
¢dazoperymsitop VS1, VS2 3abesmedye minaBHy W mOporpaMHy 3MiHY
3BapIOBAJILHOIO CTPYMY, a TAaKOX IIOJIABJICHHsSI MOCTIHHOI CKJ1aJI0BOT
ctpymy. OpHoda3Huid MocToBUH Bumnpsmisd VD1  KkuBUTH  Jyry
MOCTIMHUM CTpyMOM. 3anaiioBaHHS ¥ cra0imizamiss TOpIHHS JIyTrH
3abesneuye 30yaHuK-cradinizatop BC/-02. ®inpTp 3axuinac yCcTaHOBKY
BiJl BHCOKOYACTOTHHX IMITyJIbCIB BHCOKOi Hampyrd. Cralinmizyrounii
npocenb L1 3abe3neuye 3riaJuKyBaHHS BUIIPSIMICHOTO CTpyMy H Ha
noctiiiHoMy cTpymi, L2 30inbmrye KpyTicTh Haxwiy —30BHIIIHBOT
XapaKTePUCTUKY | 3axHIIae Jukepeso npu podori BCJ[-02.

. l

iz

L) J
BAOK YIPABA oy

B4z
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|TI + X58 ‘?é';! (.7
ks ———
8 e 12 | . t .
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Pucynok 6.1 — Cnpomiena enekrpuuna cxema Y I'V-251 AC/DC
Jnst 3aXUCTy BiI TEPMIYHOTO TMEpPEBAHTAXEHHS YCTAaHOBKAa Mae
TepMopere, U0 BIAKIIOYA€E KOO KUBJICHHS MIPH MEPErpiBi CUIOBUX BY3IB.
[Ipo cnpansoByBaHHSI TepMopene curnaiisye inaukarop «lleperpis». Ilpu



44

UbOMY BEHTHJISITOPHM TIPOJOBXKYIOTh TMPALIOBATH, OJHAK BKIIOYCHHS
3BaplOBaHHA HE BinOyBaeThcs. Ha maHeni kepyBaHHs po3TalIoBaHi KHOIKA
W py4kH KepyBaHHS i iHnuKaropu (puc 6.2.).

1 — mepemMuKa4 «MiCTOBe- JUCTAHIIIHE KEPYBAHHS» ; 2 — py4Ka PEry/IrOBaHHs 301IbLICHHS
3BaproBaIbHOTO cTpyMy I; 3 — perymoBannst pexumy «lonepenns npomyskay ; 4 — pydka
nepemukanHs pexnmiB «AC-JIC» ; 5 — pydka peryaroBaHHs O4UCTHO-TIPOILIABIISIOYOL
3ATHOCTI; 6 — IHAMKATOP PEKUMY « CTPYM 3BapIOBAHHI, [ —MOTEHLIOMETp 30iIbIICHHS
3BapIOBAILHOTO CTPyMY; 8 — IepeMHUKay pesxuMy poOOTH OCLIHIIATOpa; 9 — mepeMukay
pexumy podorn MMA-THUT; 10 — perynsatop pexxumy «I'a3 micist 3BaproBaHHD»,

11 — perynstop pexumy «CTpyM HAIPHKIHIL 3BapIOBAHHSY,

Pucynok 6.2 — 30BHimHil BUA naHeni kepyBaHHs ycraHoBku Y'Y -251
YcranoBka 3abe3neuye:
- TUTaBHE PEryJIIOBaHHS BETUUMHH 3BAPIOBAILHOTIO CTPYMY;
- IHAWKALII0 HAIIPYTH MEPEeXi IPH BKIIIOUEHH];
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- IHJMKAIli0 BIIKIIFOUYEHOIO CTaHy IPH TEIJIOBOMY HaBaHTaKCHHI;

- MOXJIUBICTb BUOOpY OAJHOTO 3 pekuMiB 3BaproBaHHs: MMA-DC,
MMA-AC, TIG-DC a6o TIG-AC;

Y pexumi TIG ycraHOBKa JOAATKOBO 3a0€3eUye:

- pexxumu «a0BTi mBH» (TIG -4T) abo «kopotki mBu» (TIG -2T);

- IPOJYBKY ra30BOT0 TPAKTY;

- perymoBaHHsl MapaMerpiB iMIynbey (opcaxy) 3BaprOBaIBHOTO
ctpymy (11);

- yCTaHOBKY BEIMYUHU NMOYaTKOBOro cTpymy (I12) 3BaproBaHHA:

- PeryJIoBaHHs Yacy IJIaBHOTO HAPOCTAHHS CTPYMY;

- PeryIoBaHHsl 4Yacy IUIABHOIO CIajJy CTPyMy IIiCHs BiAITyCKaHHS
KHOIIKH Ha MaJbHUKY;

- ycTaHOBKY BenuunHU (13) HanpuKiHIl 3BapIOBaHHS;

- PeryJItOBaHHs yacy 1oJiadi rasy Imicis 3BaplOBaHHS;

- OE3KOHTAKTHE IT/DKUTAHHS JyrM Ha TOCTIHHOMY W 3MiHHOMY
CTpyMi; pEryJItOBaHHS IO OYMCHOI ¥ MPOIUIABNISAIOUO 3JATHOCTI JIyrd
(timeku B pexxumi TIG-AC).

Posrnsaemo pokmamaime pobory 30ymaumka BC/[-2 ma mpukmami
paunboi Moxeni BC/I-1, mo BXomuTh 10 ckiaay yctaHoBok YJI'Y-251
AC/DC, YAI'Y-351 AC/DC nns 3a0e3nedeHHs HailHOrO 3amalfoBaHHs i
ropinas ayru. 30ymauk-ctadizizatop BCJ-1 (puc 6.3) cmpoekroBaHuii
TaK, 1100 3aJOBOJIHATH YMOBaM SIK IIOYAaTKOBOTO, rak 1 IOBTOPHOI'O
3anaToBaHHsA. BiH BKIIFOYAa€THCS MOCTITOBHO B KOJIO BTOPHHHOI OOMOTKH
OCHOBHOTO 1Kepena Tpanchopmaropa G. 30yAHHK >KHBHTHCA 3MIHHOIO
Hampyroro Mepexi kpizb Tpanchopmartop TI i Bunpsmuuit 6mox VDI 3
¢inmprpoMm Cl. YV mepmomy UKIi HAKOMTWYIYBaJbHAN 050K KoHAeHcaTop C2
3apsAIKAETHCS IO KONy, MOKa3aHOMY TOHKORO JiHieto. TlomsipHicTs 3apsay
300pakeHa 3HAKaMU «+» i «-» 0e3 mykoK. CoYaTKy KOXKHOTO MIBIEpiony
3BapIOBAJIbHOI HANpyru Tpanchopmaropa G cuctema KepyBaHHs BiIMUKA€e
TUpUCTOp VS, y pe3yiabTaTi 4YOro IO KOPOTKOMY KOy, IIOKa3aHOMY
MyHKTUPHOIO JIHI€I0, MPOHJIE MOTYXHUH IMITyJIbC PO3psiAy KOHAEHcaTtopa
C2 Ha nepBHUHHY OOMOTKY MiABHIIYyBajbHOro Tpancdopmatopa T2. Ilpu
oMy KoHaeHcaTop C2 mepe3apsauThes Tak, SIK MOKa3aHO 3HAKaMHU «+» i
«-» 3 Jy)XKaMH, a THPHUCTOp JO KIHIA Tepe3apsay 3aMHUKa€eTbCs. Y
pesynbraTi morteHuianu Omoxky VDI 1 xonmencatopa C2 OyayTthb
CKJIAZIATUCS, 1 B HACTYITHOMY LMKJII KOHAEHCATOp 3apsiIuTbcs OO OimbLI
BHCOKOI Hanpyru. Takuil Xxapakrep nepesapsily OpuBeae 10 TOro, Hampyra
C2 yuerBepo NEepEeBULINUTE HAIIPYTY KUBJICHHS.



46

Immynec konpeHcatopa C2 TpaHcOpMY€ETbCS Y BTOpPUHHY OOMOTKY
T2, 110 NpUBOIUTE 10 MOPYLIEHHSI BUCOKOYACTOTHOTO KOHTYpy T2-C3-C4.
Bucokouactornuii po3psa kouaencatopa C4 momaeThcsi Ha IYyrOBUHN
MPOMIXKOK, 30y/DKYIOUM Ayry W ctabinizyroun ii TOpiHHS MpH 3BaprOBaHHI
Ha 3MiHHOMY cTpyMi. Yactora npoxomxkenHs immyasciB 100 .

Vo7
Wy ;

Pucynok 6.3 — CriporrieHa mpruHITAIIOBA cXeMa 30yIHuKa cTadiizaTopa
nyru BCII-01 Y3
3navyeHHs pobounx Hanpyr ycranoBku Y/AI'Y 251 AC/DC y pexxumi
MMA y BoIbTaX, BA3HAYAETHCS 3AICKHICTIO:

U = 20+0,04Ls,
ne [3B — 3BaproBaybHHN CTPyM, A.

3HadeHHs pobounx Hampyr ycraHoBku B pexumi TIG, y Bomprax
BU3HAYAETHCS 3ATICKHICTIO:

U = 10+0,04L..

[Ipane3paTHicTh yCTaHOBKH 3a0€3MedyeTbcs TNPU  KOJHMBAaHHIX
HaNpyry KUBUIILHOI Mepexi Big MiHyc 10 o tumtoc 5 % Bin MiHIMaIBHOTO.

Bun xrimatnanoro Bukoranss ycraHoBku — Y3 ['OCT 15150-69.

YcraHoBKa mpu3HaueHa Uil poOOTH B 3aKpPUTUX NPUMILICHHSX 3
JOTPUMAHHSAM HACTYIHUX YMOB!

- TeMIiepaTypa HaBKOJIMIIHBOTO cepepoBuina Big wminyc 10° C
(263 K) no mroc 40° C (313 K);

- BitHOCHA BooricTh He Oinbiie 80 % mpu 15° C(288 K).
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I'pyna ymoB ekcmyaTamnii mo Mmexaniyaux BriuBax - M3 mo 'OCT
17516.1-90.

[TiaroroBka 10 poOOTH.

1. 36epiTh yCTaHOBKY.

2. BcTaHOBITH YCTaHOBKY Ha MiClli BUPOOHHUIITBA 3BapIOBAILHHX
poOiT. HaBkono ycraHoBku Ha BifcraHi He meHmn 0,5 M Bij 3amHbOi i
nepenHpoi MaHeNni He TOBMHHO OyTH TpeAMETiB, L0 YTPYAHIOIOThH
MUPKYISII0 TMOBITPST U JOCTYNl JIO OpraHiB KepyBaHHS YCTaHOBKH.
[lepeBipTe cTaH opraHiB KepyBaHHsS U IHJMKallii, [epeKOHalTecs Yy
BiJICYTHOCTI MEXaHIYHHMX YIIKO/KEHb, 130JISI1i CTPYMOBEIYyYHX YACTHH,
JPOTiB 1 Ka0eITiB, a TAKOXK HAAIMHICTh TXHBOI'O IPUETHAHHS.

3 3HecTpyMHTH Miclle MiIKIO4YeHHs. llepeBipre BiANOBIAHICTH
HaTpYyry MEepexXi Halpy3i 3a3HaveHii B nacrnopri. Jpit MepexkHOro Kadero
MpHEAHANTE IO MICIS MIAKIIOYEHHS, JKOBTO-3€NICHUH JAPIT 3a3eMIICHHS
MiKIIOYATE 0 3a3eMJIIOIOYOr0  KOHTYpY. YCTaHOBKa  ITIOBHMHHA
MIJKII0YaThCS 10 ABO(A3HOI MEepexki Yepe3 aBTOMAT 3aXUCTy Mepexi abo
IBOXIIONIIOCHUN  pYOWJIBHMK 13 TpyO4acTHMH  3amOO0DKHHKAMH,
PO3paxoBaHUMH HAa MAKCUMAJIBHUN CTPYM CIIOKMBAHHS YCTaHOBKH.

4. TligrotyiTe YCTAHOBKY JJIsS 3BapiOBaHHSA IO HIDKYEC HaBeICHIN
METOJIMIII B 3aJISKHOCTI BiJl peKUMY 3BapIOBAHHS:

Jlist 3BaproBanHs B pekumMi MMA:

- IepeMHuKay MmepeMUKaHHs pexumiB (1mo3. 18 puc. 6.2) BCTaHOBITH B
noyoxxeHass «KMMA»;

- 3aJIKHO BiJ BHIy 3BapIOBaHHS BCTAHOBUTH IIEPEMHUKAdl POAY
3BapIOBAIFHOTO CTPyMy, y monoxeHHsS «AC» abo «DC»; mo BUXigHHX
pO3HIMaHb MIKITIOYNATH Kabelb 13 eeKTpoAoTpruMadeM 1 KaOellb i3 KIeMOI0
3alIeKHO BiJl MOJIIPHOCTI; TTOAaTH HANIPYTY HA YCTAHOBKY 3 PO3IOILIHLHOTO
muTka. IlepeBectn MepexxHUM mepeMuKad y MONOKEeHHs «I». YcTaHOBKa
BEIMYWHU 3BapPIOBAIBHOTO CTPYMY i HOT'O iHIUKAILS 3IHCHIOETHCS PYIKOIO
perymoBaHHs 3BaproBajbHOrO cTpymy (mo3.4 puc. 6.2). Ilpu npomy iHmII
MO3MLIT HUKIOrpaMu W PeryitoBaHHS OYMCTHO-IIPOIIABIIAIOUO] 34aTHOCTI
OyIyTh BiAKITFOUEHI.

Hns 3BaproBanHs B pexumi TIG 11 NajbHUKIB 3 TOBITPSIHUM
OXOJIO/IKEHHSM:!

- MIKIOYATh NadbHUK [0 BUXIAHOIO pPO3HIMaHHI «~/-», 10
posHimManHs «KHOMKa Ha MaNBHUKY» 1 J0 MITyllepa Moaayi rasy Ha
MaJTbHUK;

- IepeMrKaya MepeMHKaHHs pexuMiB (mmo3. 18 puc. 6.2) BcTaHOBITH
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B nojoxkeHHst «1oBri mBu» (TIG-4T) abo «kopotki mBu» (TIG-2T);

- 3aJeKHO BiA BUAY 3BaplOBaHHS BCTAaHOBUTH IEPEMHUKA4 POAY
3BapIOBAILHOTO CTPYMY, Y MoNioxkeHHsT «AC» abo «DC»;

- MIKTIOYATH NUIAHT B OaJloHa 13 3aXMCHUM Ta30M JO INTyIepa
«Bxim razy»; 3amexHO Big CWIHM CTpyMy, BHOpaTH BOJIb(PpPaMOBHIi
SNEKTPO/l 1 3aTUCHYTH B LIaH31 MaJbHUKA. BUIIIT elekTpoay MOoBUHEH OyTH
Big 3 1o 10 MM, 3aJI©KHO BiJ] peXKUMY 3BapIOBaHHS;

- BIIKPUTHU BEHTHJIb Ha 0AJIOHI 13 3aXMCHUM ra3oMm;

- IOJIATH HATIPYTY Ha YCTaHOBKY. BxirounTn ycranosky. [Ipu mogauqi
KHUBJISTYOT HAMpyrd Ha YCTAaHOBKY Ha iHAWKATOpl 12 BHCBITIIOETHCS
3HAa4YCHHS 3BapIOBAILHOIO CTPYMY B A, YCTaHOBIEHOrO peryisitopom 4
(puc. 6.2). 3a pomomoror KHOMOK 1, 2 1 3 (puc. 6.2) yBenith mnapamerpu
3BapIOBAGHOTO IMKITY. [HAWKAIis BCTAHOBIIOBAHOI BETMYMHH ITapameTpa
3BapIOBAIILHOTO IIUKIYy 3/IHCHIOEThCS iHaMKatopoM 12 (puc. 6.2).
IHauKartist mo3uiii 3BaprOBaIbHOrO IUKIY 3IIHCHIOETCS CBITJIONIOAMH Ha
naHeni KepyBaHHS, 0QOpMIICHUX y BUJII IIUKJIOTPAaMU; MEPEBIPUTH MTOJIATY
3aXHMCHOTO Ta3y, HATUCHYBILIH KHOIIKY Ha MaJbHUKY.

5. Cymapuuii iepepi3 KaOeIiB 3 MIIHUMH KHJIaMU [TOBUHEH OyTH HE
menm 35 mMm i1 50 MM g 3BaproBaHHsA Ha ctpymax 200 A 1 315 A
BIJIIIOBITHO.

ITopsimok poGoTH.

Y pexumi MMA:

- BCTAHOBUTH ENIEKTPOX B eleKTpomoTpuMad. Jliamerp emekrpona
BUOpATH 3aJISKHO BiJl TOBIIMHHU METAly, IIO 3BApPIOETHCS, KOPUCTYIOUHCH
JaHUMHM TaOJIHIL;

- TOTEHIIOMETPOM  PEryJIOBaHHS  3BapIOBAILHOTO  CTPYMY
BCTAHOBHTH HEOOXiHE 3HAUCHHS CTPYMY;

- JJIETKAM 1 IBHIKKUM TOPKaHHSM EJIEKTPOAOM BHUPOOY IOMOITHCS
30y KEHHS TyTH.

VY pexumi TIG:

- IEpEeBIPUTH TOJAPHICTh HANpyrd B manbHUKY. llpm pobori B
pexumi DC 3BaproBaHHS TOBUHHO 31 CHIOBAaTHCA Ha MPSMId HONSAPHOCTI,
BUXIiJl «~/-» yCTAHOBKH MOBHHEH OYTH 3'€IHAHUI 3 MATIBHUKOM;

- 3aTHCHYTH BOJb()PaMOBHUil eNeKTpox y HaH3i nambHuKa. [liamerp
eJIeKTpO/Ia BUOPATH 3aJISKHO Bijl TOBIIMHH METAIY, L0 3BAPIOETHCS;

- BCTAaHOBUTH HEOOXi/IHE 3HaYEHHS 3BaplOBAJIBHOIO CTPYMY;

- MABECTH TaJbHHUK 10 BUPOOY Ha BiacTaHb 1-2 MM 1 HaTUCHYTH
KHOIIKY Ha NAJIbHUKY;
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- BCTAaHOBUTH HEOOXiTHMI IYroBHUH MPOMIKOK 1 MOYaTH Mpolec
3BapIOBaHHS;

- - IPOBECTH JOCIiHE 3BAPIOBAHHS Ha 3pa3Kax;

-IpH  HEOOXiAHOCTI BIJKOPUTYBATH BEIUYMHY 3BapIOBAJILHOTO
CTpYMY ¥ TPUBAJIOCTI LUKILY;

- Uil TPUTIMHEHHS TPOIeCy 3BaplOBaHHs BiAMYCTITh KHOIKY Ha
MajJbHUKY ¥ TICIs 3aKiHYCHHS BUTPUMKU Hacy, IO 3a0e3rneuye mojady
ra3y IicJisi 3BaplOBaHHS, BiJBENiTh MAJLHUK BiJ] BUPOOY, 110 3BAPIOETHCS.
Jlyis 3axMCTy BiJf TEPMIYHOTO MEPEBAHTAKEHHS YCTAHOBKA Ma€ TepPMOpeEIie,
IO BIKITFOYAE KOJIO KUBJICHHS MTPU TEPErPiBi CHIIOBUX BY3IIIB.

I[Ipo  chopanpoByBaHHA  TepMopelle  CHUTHANI3ye  IHIUKATOP
«[leperpiB». [Ipu mbOMy BEHTHWJISTOPH MPOJOBXKYIOTH OOEpTaTHCS, OTHAK
BKITIOUEHHSI 3BapIOBAHHSI HE BiJIOYBA€THCSL.

[Momanpmia poGOTa MOXIJIHMBA TUIBKHM ITiCJIsI OCTUTAHHS CHIIOBHX
BY3JIiB.

[o 3akiHYEeHHIO 3BapIOBAILHUX POOIT BUKIIOYUTH YCTaHOBKY. Jljist
IIbOr0 HEOOXIJHO TNEPEeBECTH MEPEKHHUH IepeMUuKad y TOMOXKeHHS «O».
3HECTpyMTE YCTaHOBKY B MiCIll MIAKIIOYEHHS. 3aKpHUiiTe BEHTWUIL HaA
0aJIoH] 13 3aXMCHUM ra3oM.

Texniune 00CTyrOByBaHHS.

Bci poboTu 3 TeXHITHOTO 0OCITYyTOBYBaHHS TIOBHHHI IIPOBOIUTHCS HA
YCTaHOBIIi, BIIKITIOYEHOI BiJl )KHBUJIHHOI MEPEXKI.

1. I[Ipu momenHOMy O0OCIyroByBaHHI HEOOXiIHO  mepen
MMOYaTKOM pPOOOTH 3pOOUTH 30BHIMIHIA OIJISIA yCTAaHOBKA W YCYHYTH
MOMIY€H1 HEAOMIKHU:

- IEpPEBIPUTH 3a3eMJICHHS YCTAHOBKH;

- IEPEBIPUTH HAJIIIHICTh KOHTAKTHHX 3'€/THAHB;

- IEpPEBIPUTH CTaH COIUIA, LAHTH U eJIEeKTpoaa 3BapIOBAJIBHOIO
NaJIbHAKA, 3HATH OpU3KH METaly;

- IEPEBIPUTH IUTICHICT, TA30BOTO TPaKTy #W CHCTEMYy IMojadi
OXOJIOKYI0UOT BOJIH;

- IEPEBIpUTH POOOTY BEHTHIISITOPIB.

2. Ilpu mepioguaHOMY OOCIYTrOBYBaHHI HE DiJIlle OJHOIO pa3y Ha
MicCSLb HEOOXIIHO:

- OYUCTUTH YCTAHOBKY, OCOOJMBO BHUIIPSIMHHI MOJIYJNb 1 amapaTypH
KEepyBaHHs, Bil muiy ¥ Opyady, A 4Oro 3HATH OiYHY KpHUILIKY, IPOLYTH
CTHCHEHUM IMOBITPSAM 1 B JOCTYNHUX MICLSAX NPOTEPTH YUCTOK M'SIKOIO
TaHYipKOIO;
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- IEPEBIPUTH CTaH CIEKTPUYHUX KOHTAKTIB 1 MalioK;
- OIATATTH OOJITOBI M TBUHTOBI 3'€IHAHHS;
- TIEPEBIPUTH O 130JIALL].

6.3 3aB1aHHA HA MATOTOBKY /10 JIAG0PAaTOPHOI podoTH

1. BuBuMTHM 3aranbHi BIIOMOCTI, TEXHIYHI XapaKTEPUCTHKH i
npunun podoru YAI'Y 251 AC/DC.

2. Haxpecnutu cxemy YAI'Y-251 DC/AC.

3. BuBunTH TexXHIUHI XapaKTEPUCTUKH 1 IIPUHITUI POOOTH JKEpena.

4. TligroryBatu TaOiMIl JJIS 3alUCy peE3yJbTaTiB BUIIPOOYBaHb
JoKepesia Ha X0JI0CTOMY XO/Ii 1 IIPY HaBaHTaYKEHHI.

6.4 KoHTpoJIbHI 3anMTaHHsI AJIs1 caMoNepPeBipKH i KOHTPOJIIO Mi/Ir0TOBJIEHOCT]
CTYIEHTIB 10 po60oTH

1. Cdopmymrotite npuniun podoru YI'Y-251 AC/DC.

2. CKaxiTb, 1110 MPEACTAB/ISIOTH COO0I0 30BHIIIHI XapaKTePUCTUKN?

3. TloscHITS, 1110 MPEACTaBIsAIOTH COO0I0 3BapIOBajIbHI BIACTHBOCTI
ToKepena?

4. Ckaxith, SKAM YHHOM pErylOIOTH 3BapIOBAJBHUA CTPYM
ToKepena?

5. Hoscuite mpu3Hauenas BC/-01.

6. [loscHUTH IPUHIUTT pOOOTH 1 TO3UTUBHI SKOCTI BUITIPSAMIISTYA.

6.5 Marepianu, iHCTpyMeHT, IPUJIAAHN, 00JIaTHAHHS

HeoOXxiqHO BHKOPHCTOBYBAaTH aMIEPMETP IOCTIHHOIO CTpyMy Ha
300 A, BOIBTMETp, MANBHUK, Kaleli 3 HOMIHAJIBHOIO IUIOMICIO Iepepizy
apoty 25 mm, 6anactaumii peoctat Pb-301.
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6.6 ITopsinok MpoBeaeHHs J1A60PATOPHOI POOOTH

1 3ibpatu BuUMIpIOBAIBHY cXeMy /Js BHU3HA4YCHHS Hampyra i
CTPYMY JKepelia B PeKHUMi X0JIOCTOTO X0y, HABAHTaKEHHSI.

2 BukopucTOBYIOYHM, SIK HaBaHTaXeHHsI OanacTtHuid peocraT Pb-
301, BU3HAYMTH HANPYTy XOJOCTOK  XOAY, 3HSATH  3OBHIIIHIO
XapaKTePUCTHUKY.

3 TloOyamyBaTy 30BHIIIHIO XapaKTEPHCTHUKY JKepena, 3a JaHUMU
excriepuMeHTy. [loscHUTH TporpaMyBaHHsI poOOTH JKepena.

4 TlosicCHWUTH OTpUMaHi pe3yibTaTH, 3POOUTH BHCHOBKH MPO
3BapIOBAJIbHI BIIACTUBOCTI JDKepeda.

6.7 3micT 3BiTY

. Merta poborn.

. Texuiuni xapakrepuctuku cxemu YJI'Y-251 DC/AC i BCA-01.
. BumiproBannHa cxema.

. OtpuMaHni pe3yabTaTH.

AHaIi3 OTpUMaHuX Pe3yibTaTiB i BUCHOBKH IO POOOTI.

g wN R



52

JIABOPATOPHA POBOTA Ne7
BUBYEHHS IIPUHIIUITY JIi TA BUSHAYEHHSA
3BAPIOBAJIbBHUX XAPAKTEPUCTHUK JKEPEJIA
KUBJIEHHA PICOTIG - 140

7.1 Meta podotu

BuBunty mpuHIMN Aii 1 3BaproBasibHI BIACTHBOCTI 1HBEPTOPHOIO
JoKepena skuBlieHHs st 3eaproBanHs PICOTIG-140.

IMpu BHKOHaHHI JaGOpaTOpHOI POOOTH CTYIEHT IOBHHEH 3HATH
MPHHIUIT POOOTH JpKEpena JKUBJICHHS, HOro TEXHIYHI XapaKTepHCTHKH,
MaTH HaBMYKHU MIJKII0YaTH aMIIEPMETP 1 BOJILTMETP Y 3BapIOBaJIbHE KOJIO.

7.2 3aranbHi BigomocTi
7.2.1 [Ixepena :KuBJIeHHS iHBEPTOPHOr0 THIY

Haif6inpIm mepcreKTHBHAM MaJIOTabapUTHUM YCTaTKyBaHHSM IS
3BapIOBAaHHS € IHBEPTOPHI JDKEpeEa.

IaBepTop sBISE COOOIO TPHUCTPIH, IO CKIAMAETHCS 3 KIFOUOBUX
eNIeMEeHTIB, IO 1O BU3HA4YeHiM (yHKIIT B yaci 3’€JHYIOTh 1 po3’€IHYIOThH
BUBOIM BXOHy 1 BuUXOmy enekTpuyHoi cucremu. Ha pucynky 7.1 y
CIPOLICHOMY BHJI IOKa3aHUM IPUHIMII BUKOHAaHHA CHJIOBOTO KOJa
iHBepTOpa MO TOBHOMOCTOBili cxemi. BXximHi BuBOmM iHBepTOpa
MIIKITIOUEH] J0 JKepera MOCTIHHOTo CTpyMy, a BUXimHI (3MIHHUH CTpyM) —
HaBaHTaxkeHHs 2. llpm 3amukanHi mapm xmouiB K1-K3 ctpym depes
HABaHTAXXECHHS NPOTIKAE B OJHOMY HANpsAMKYy, a NPU 3aMUKaHHI Mapu
kmouie K2-K4 (K1, K3 posimkHYTi) cTpyM OyJe TEKTH B 3BOPOTHOMY
HanpsAMKY. SIKIIO KepyBaHHA KII0UYaMH POOUTH TakK, IO OJHA Tapa KIOYiB,
Hanpukiag K1-K3, komyryerses 31 3pymenHaM no ¢$asi oo iHmoi napu
K2-K4, no Toro x KOXHa Imapa KJIIOYiB 3aMKHYTa ITOJIOBHHY IEPioay, TO
BHXi/JIHa Hampyra iHBEpPTOpa Ma€ BHUJ PI3HOMOISIPHUX IMITYJIbCIB, YacTOTa
SKMX BH3HAYAETHCS THUMYACOBHMHM IHTEpBaJaMH 1 4EproBicTIO podoTH
KIIIO4iB. Y 3BaplOBaJIbHUX 1HBEPTOpax Ii€l0 HANPYrol >KUBUTHCA
nepBUHHAa 0OMOTKa CHUJIOBOTO TpaHc(opmaTopa.
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I'pannuna poboua wacToTa iHBEpTOpa 3aJE€KHUTh T'OJOBHUM YHHOM
Bif mBuAKOAIT KiarouiB. UuM BOHA BHINE, THMM BHUIIE 1 yacToTa. SK CHUIIOBI
KIIIOYOB1 €IEMEHTH BHKOPHCTOBYIOTH IIBUAKO/II0Y1 TUPUCTOPH, OIMOINSpHI
1 TOJIbOB1 TPAH3UCTOPH.

OyHKIlIOHAIbHA CXeMa IHBEPTOPHOTO JDKepeia 3BaproBajbHOTO
CTpyMy IOKa3aHa Ha pucyHky 7.2. Hampyra mepexi 380 B mpomuciosoi
YaCTOTH IMEPETBOPUTHCS BUXIJHMM BHUIIPAMIISYEM Yy TOCTIHHY HaIpyry
500 B. s nHanpyra mnepeTBOpPIOETbCS IHBEPTOPOM Y 3MIHHY Hampyry
MiJBHUIINEHOT YacToTH (B JAeKinbka KII), 110 HAaJIXOAUTh HAa 3HUKYIOUMI
BHCOKOYACTOTHHI TpaHcdopMaTop. BropuHHa oOMoTKa TpaHchopMmaTopa
HaBaHTa)KeHA HA JIOJHHWHA BUMIPSMIIAY, JO BUXOJAY SIKOTO uYepe3 JpOcCeb,
oo  3MIQ/DKye,  MIIKIIOYEHO  3BaploBaibHe  Koio.  JKuBIeHHs
TpaHchopmaTopa HAMPYTrO BHUCOKOI YAaCTOTH JIO3BOJISIE ICTOTHO 3HHU3UTH
BUTpPATH MaTepialiB, 10 WAyTh Ha HOro BUTOTOBIEHHS. Tak, MpPU YacTOTI
xuBistdoi Hampyrm 10 x['m y mopiBHsHHI 3 wactororo 50 T maca
TpaHcdopmaropa 1 Horo po3mipu 3MEHIIYIOTHCS MPUOJIM3HO B TPH pasu, a
npu gactoti 50 k['1 — Bxke B 15-17 pasis. Hampukian, po3paxyHKkoBa Maca
Tpancopmatopa morykHicTIo 20 KBA Tpm JKUBIEHHI HamIpyToio
gactororo 50 I'm ckmamae 20 xr, a mpu 50 xI'm Bchoro 7 kr. Take
3MCHIIICHHSI MacH aKTUBHHUX MaTepiaiiB CIIpUS€E ICTOTHOMY 3HIDKEHHIO (y
25 pa3iB) 3aTpaT MOTYKHOCTI 1 POCTY }(KI[.

+ =T
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Pucynok 7.1 — [IpuHIIMTT BAKOHAHHS CHIJIOBOTO KOJa iHBEpTOpa

Y mepmmx JoKepenax JKUBIEHHS [UIS JAyrOBOIO 3BAapIOBaHHSA
BHKOPUCTOBYBAJIMCS THUPUCTOPHI iHBepTOpW. 3apa3 Uil 3BapIOBAIBHUX
JDKEpeIl JKMBJICHHS BOHHM 3aCTOCOBYIOTBCSA Pifgko. OCHOBHMM HEIOJIIKOM
TUPUCTOPHUX CXEM € IOpPIBHAHO HEBHCOKA 4YacTOTa NEPETBOPEHHS, LIO
3aJIeKUTh BiJ] Yacy BHMHKaHHS TUpUCTOpiB. CydacHi IIBUAKOAIOY1
TUPUCTOPU 3 YacoM BKJIIOYeHHA 10 20 MKC J03BOJSIOTH OnepXKaTu
rpaHUYHY YacTOTy ychoro juine 5 kl'n. [HBepTyBaHHA Ha OUIBII BHUCOKIN
4acTOTi HEMOXKJIMBO Yepe3 IMOBIPHICTh BUHUKHEHHS aBapiiiHOrO pexumy.
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Tomy 3apa3 TUPUCTOPHI IHBEPTOPH B 3BAPIOBAIBHUX JDKEPETax >KUBICHHS
MPAaKTUYHO MOCTYIHIIUCS MICIIEM TPaH3UCTOPHHM.

CyuacHi MOTY»KHi TPaH3UCTOPH B IOPIBHAHHI 3 THPUCTOPAMH MarOTh
OUIBII BHCOKI KOMYTYIOUi BJIACTHBOCTI 1 MOXYTh 3a0€3[EUUTH YaCTOTY
inBepryBanHs 1mo 100 x[m. 3 ycix THIIB TpaH3UCTOPIB, SKI MOXYTb
3aCTOCOBYBATHCSl B 3BapIOBAIBHUX IHBEPTOpax, HAWOUIbIIE MOIIMPEHHS
onepxkanu Ttpauzuctopu IGBT 3aBasgku TakuM XapakTEpUCTUKAM, SIK
JIETKICTh KEPYBaHHS, CTIMKICTh /IO TIEpEHAIPYT, cTiiika poboTa 3 MiKOBUMHU
CTPYMOBHMH HaBaHTAKCHHSIMHU.

QF 1 4 5 6 7 B

° B +

1 - MepexHui BUIIPAMISY; 2 — CiryKO0BHIT 010K )KUBJIEHHS 3 — OJIOK ynpasiiHHA 4 —
OaTapest KOHICHCATOPiB 5 - iHBepTOp; 6 - TpaHchopMaTop; 7 - BUXIAHUN BHIIPSIMIISIY;
8 - npocenp
Pucynok 7.2 — ®yHKIIiOHaTbHA CXEMa IHBEPTOPHOTO 3BAPIOBAIEHOIO
JDKepena

BaxxiuBe 3HaueHHS U1 BIACTUBOCTEH 3BapIOBAJIHOTO JKEpesa Mae
cxeMa iHBepTopa. ICHYIOTH pi3HI CXeMH IHBEPTOpIB Ha TPAH3UCTOPHUX
KIodax. Y JDKepenax SKUBJIGHHS JJs1 AyrOBOTO 3BapIOBaHHS HaOynn
HaHOUTBIIIOT0 3aCTOCYBaHHS HAIMIIBMOCTOBA 1 TOBHOMOCTOBA CXEMH.

Moxe OyTH 3acTOcOBaHa JIBOXMOCTOBAa CXeMa BHIpsMIEHHS. [Ipu
bOMY BHHHKA€ MOXIIHBICTh OJIEp)KaHHS JIBOX BHJIB 30BHINIHIX
XapaKTepPHCTUK 3BAPIOBAIBHOTO JKepena (KPyTo- 1 TMOXHIIONanandoi) 0e3
KOMYTallii CHJIOBUX JIAHLIOTIB, & JIMIIE 33 PAXYHOK aJITOPUTMY KEpyBaHHS
BEHTWIAMH IHBEPTOPHUX MocTiB. lle pi3ko mominmye TeXHOJIOTiYHI
BJIACTUBOCTI JKEpena.

Jlxepena XHUBJICHHA 3 TPaH3UCTOPHHMH iHBEPTOpaMH JI03BOJISIOTH
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MepelTr 3 aHaJoroBoro (y TUPUCTOPHUX CXeMax) Ha HU(pOBe KepyBaHHS
3a J0NOMOror Mikpornpouecopis. Lle 3a6e3neuye onep:kaHHs pi3HOTO BUAY
CTpyMy (3MIHHOTO, TIOCTIHHOIO, IMITyJBCHOTO) i KEpyBaHHS MPOLECOM
3BapIOBaHHA 110 CKJIAJJHOMY aJITOPUTMY.

7.2.2 IlpuHmun aii TPAaH3HCTOPHOT 0 iHBEPTOPHOT0 BUNPSIMJIAYA

Mepexnnit Bunpswistda VI (puc. 7.3 a, 0) mepeTBOpHTH 3MIHHY
HAmpyry Mepexi B TIOCTiIHHY, fKa 3IIQDKYEThCS 3a JIOMOMOTOI0
HusbkouactotHoro ¢inerpa L1-Cl. Ls Hampyra neperBOpuThCS B
onHogasny 3MiHHY Ul BHCOKOT 4acTOTH 3a JIONIOMOTOI0 iHBEPTOpa Ha JIBOX
tpanzuctopax VT1 i VT2. Hanpyra Ul 3umkyerbest Tpancdopmaropom T
no U2, BUnpsMIIsIEThCST OJ10KOM BEHTHIISL V2, IPOXOAUTh yepe3 ¢GinbTp L2-
C2 1 mojaeTsCcsl HA 3BapIOBANIBHY YTy Y BHJI 3TJIaJPKEHOT BUIIPSMIICHOT

HaIpyTH.
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Pucynok 7.3 — BunipsaMisig i3 TpaH3UCTOPHUM iHBEPTOPOM

[Ipu momaui curnairy Ha 6a3y Tpansucropa VTI BinMukaeThcs Horo
KOJIEKTOpPHE KOJIO i1 10 TIepBHHHIA 0OMOTIII TpaHchopMaTopa B iHTepBai
gacy tl Hae cTpyM y HampsIMKy, MOKa3aHOMY TOHKO JiHiero. Ilpu
3HIMaHHI CUTHaTY 3 0a3u 1el cTpyM NPUIMHAETHCS. 3 JEIKOI0 3aTPUMKOIO
BiIMHUKa€ThCA TpaH3ucTop VT2, mpu npoMy B iHTEpBasi yacy t2 cTpyMm IO
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TpanchopmaTopi Kae B IHIIOMY HampsIMKY, MOKa3zaHOMY MyHKTUpoM. Ilo
NepBUHHIM oOMoTHI TpaHchopmaropa ine 3MIiHHUE cTpyM. TpuBamicTh
fioro nepiony T i1 gactora 3miHHoro crpymy f=1/T 3anexaTh Bii 4acTOTH
3aIyCKy TPaH3UCTOPIB. OOYMOBJICHOI CHCTEMOIO KEepyBaHHS. 3BHUYAWHO
4acToTa BCTAHOBIIOEThCS Ha piBHI 1-60 kI

Sxmo Ha Bxomi iHBepTOpa BcTaHOBJIEeHWH koHaeHcatop Cl, To
ocrunorpama Hanpyru Ul mae mpsMokyTHy ¢opmy. Taka KOHCTPYKIis
HA3MBAEThCS aBTOHOMHUM iHBepropoM Hampyru (AIH). Komm na Bxomi
iHBepTOpa BCTaHOBICHUU npocenb L1, a oOMorka TpaHcdopmaropa T
IIYHTOBaHa KOHJICHCATOPOM, TO MPSIMOKYTHY (hopMmy Oyne MaTé iMITyibC
crpymy. Toni e 6yze inBeptop crpymy (AIC).

MoxuBa KOHCTPYKIIisl, y SIKif 3aBASKH HAsIBHOCTI iHAYKTHBHOCTI B
KOJIla HABAaHTAXKEHHS 1 €MHOCTI YTBOPHTHCS KOJHMBAIBHWHA KOHTYp i3
CHHYCOI/IaJIbHUM CTPYMOM, BOHA Ha3BaHa pe30HaHCHHUM iHBepTOopoM (AIP).

PerymioBanHst pexuMy 3BaplOBaHHS 3IHCHIOETHCS JIGKUTbKOMa
cocobamu. [lpu 30iMBHIEHHI Hampyru cuioBoro sumpsimisiya U
30UIBITYyETRCA # aMmIuTiTyHa BHCOKodacToTHOi Hampyru U2 1 cepenmHe
3HavyeHHss U BumpsmiieHoi Hampyru (puc. 7.4 a). MokHa 3MIiHIOBATH 1
IIMPUHY IMIYJIbCIB iHBepTopa (puc. 7.4 0). CaMuM 3py4HHM CIOCOOOM
peryiIIOBaHHS € 3MiHa YaCTOTH IMITyILCiB (pHC. 7.4 B).

U
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Pucynok 7.4 — PerymoBaHHs BUXIJHOI HAIPYTH IHBEPTOpa 3MIHOIO
amrutityu (a), mupuad (0) 1 9acTotw (B) IMITYIIBECIB

30BHIHI xapaKTepHCTHKH IHBEPTOPHOro JpKepena (OpMYyIOThCS 3a
JOIIOMOI0I0 3BOPOTHUX 3B’SI3KiB 1 CHCTEMH KEpyBaHHSI. I[Jm OJepXKaHHs
KPYTOIaal0uNX XapaKTEPUCTHK BBOIUTHCS 3BOPOTHUH 3B’SI30K 10 CTPYMY
IOyTH, ISl ONlepKaHHS IMOXWIIONAJAl0uMX XapaKTEPUCTHK — 3BOPOTHHUI
3B'SI30K 110 BUTIPSIMIIEHIH HAIPY3i.

[HBepTOpHUIT BUNIPAMIISIY Ma€ BUCOKI 3BaprOBaJIbHI BIAaCTHUBOCTI. Y
CTaHJAPTHUX JPKEpeN TPUBAJICTh mepexinHoro npouecy He meHue 0,02 c,
y inBepropHoro Bunpsmisida — 0,001 ¢ i menme. [HBepTOpHUN BUITPSIMIISIY
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JIOpOKYe IHMIMX JOKEeped, TOMY HOro peKOMEHAYIOTh BHKOPHCTOBYBAaTH
TaM, J€ MaloTh 3HAuUeHHS Mali Maca 1 rabaputu. Take pKeperno
HaJI3BHYAHO eKoHOMiuHe. Moro koedimieHT moTyxHOCTi 61u3bKHMii 10 1,
KK nmocsrae 0,9. Henmomikom BuIpsiMIsSUeil i3 TpaH3UCTOPHUM
THBEPTOPOM € IXHS Maja MOTYKHICTb.

7.2.3. Bunpsamuisigi 3 TpaH3MCTOPHUM iHBEPTOPOM

Haiipo3moBcropkeHi B 3BaplOBABHUX — BUIPSAMIISTYAX — CXEMH
TPaH3UCTOPHUX IHBEPTOPIB MPHUBEIEH] HA PUCYHKY 7.5.
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Pucynok 7.5 — Cxemu TpaH3UCTOPHUX IHBEPTOPIB

JIBoTakTHWH MOCTOBHU IHBEPTOp TMOKa3aHW Ha PUCYHKY 7.5 a. Y
TIepIIOMY HaTIBIIEpioni (TaKTi) CUCTeMa KepyBaHHS 3aIlyCKae TPAaH3UCTOPH
VTI i VT4, i crpym #ae mo mepBHHHIA OOMOTI TpaHchopmaTopa B
HampsIMKy, TTOKa3aHOMY TOHKOIO ITiHi€r0. B apyromy HamiBmepiomi muisax
crpymy uepes Tpanzucropu VT2 i VT3 nokazaHuii MyHKTUPHOIO JIiHI€HO.

OnHOoTakTHUH HamiBMOCTOBUH iHBEpTOp (puc. 7.5 0) Ma€e MOJIOBUHHY
KUIBKICTh TPaH3UCTOPIB. Y MOMEHT i npu BizMuKaHHI TpaH3ucTtopiB VT1 i
VT2 mno mnepBuHHi oOMOTHI TpaHchopmaropa Hae IMIYIbC CTPyMY,
MoKa3aHWi TOHKOIO JiHier0. [ToTtiM HacTae naysa t2-t4, micis 4oro B ioMy
X HamNpsAMKY HPOXOAWUTH TAaKUH ke iMmynbc ctpymy (puc. 7.5 B). Takum
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YHHOM, B OIHOTAKTHOMY iHBEPTOPi CTPYM BHUSBIISIETHCS 3MIHHUM TUIBKH 32
BEIMYMHOIO, ajie He MO HampsMKy. Hemomikom Takoi cxemu € mocTiiiHe
HaMarHidyBaHHSl ocep/s TpaHchopMmaropa, IO MOXE MPHUBECTH IO HOTO
HACHYCHHS 1 MpUITMHEHHsS TpaHcdopmarii crpymy. YacTkoBo meit aedext
yCcyBaeThes mpu yctaHoBili aiofais VD1, VD2. 3 MomeHTy t2 BKIHOUEHHS
TPaH3UCTOPIB €HEpris, 3amaceHa B I1HAYKTUBHOCTI IIEPBHHHOIO KOJa,
MOBEPTAEThCSL B KOJO Mepexi. [Ipu mpoMy Mo mepBuHHINM OOMOTIII yepes
oM TO [UIAXY, 3a3HaYeHOMY WYHKTHPHOIO IliHi€l0, WHae CTpyM,
MOCTYNOBO 3HWXKYIOUM JI0 MOMeHTy t3, mo 1 3a0e3medye dYacTKOBE
po3MarHidyBaHHs ocepas. KpiMm Toro, 3aBIsfkyd JdiofaM 3HHKYIOTHCS
MepEeHanpyru Ha TPaH3UCTOpaX y MOMEHT iXHBOT'O 3aITUpaHHS.

Immynee  ctpymy, TpaHcOpMOBaHHMK Yy BTOPHUHHIN 0OOMOTII 3
MOMeHTY tl, mepemaeTbcs HaBaHTaXEHHIO uepe3 aion VD3 mo nusixy,
MOKa3aHOMY ITyYHKTHPOM. 3 MOMEHTy t2 CTpyM Yy HaBaHTaXeHHI
MiATPUMYETHCS B OCHOBHOMY 32 pPaxyHOK €Heprii, 3amaceHoi B
iHAyKTUBHOCTI L. 3 11i€10 METOI BUKOPUCTOBYETLCS 3BOPOTHHI miox VD4,
HAMpsIMOK CTPYMY IO HBOMY ITOKa3aHO ITyHKTHpOM. [Ipu nocuTh Benmkiit
iHaykTHBHOCTI L, BumpsmiieHa Hampyra U, Moxke OyTH 3riajpkeHa 1o
PiBHs, HEOOXIAHOTO IS CTIHKOIO IIPOIIECY 3BapIOBAHHS.

Haitbinern  mmpoko B YKpaiHi TpeACTaBICHI JpKepena 3
TPAaH3UCTOPHUMH IHBEPTOpPaMH, BHPOOHHIITBA 3aKOPAOHHUX (ipM, abo
cnimpbHUX mianmpueMcTB. Cepenl HAWOUTBII JIETKUX 1 MalorabapuTHHX
JoKepen MO)KHa HasBath 3BaproBaiibHI BuUnpsmirstdi «TRANSPOCKET-
1400», «TRANSPOCKET-2000», «Transtig-1600» aBcTpilicbkoi ¢ipmu
«Fronius» i CIT «®pouunyc-Paken», «CADDY 110/150» mBencskoi dipmu
«ESAB» i HI1® «Kopb6a», ANW-160 yropcekoi ¢ipmu «Elektroda» i TOB
«ABtrodaekc-Tpeiin», «Pico-140» i  «Picotig-140»  BupoOHHIITBA
Himeuyunnu. Ixust Bara ckmamae Bim 4,2 xr 10 8,4 kr MIpA HOMIHAJIEHOMY
crpymi 100-160 A.

xepena 3 TpaH3ucTOpHHM iHBepTopoM 3 dyactotoro 30 kI
«TRANSPOCKET-1400», «Pico-140», «Picotig-140» Baxats Bix 4,2 10
5,7 kr. BoHN MaloTh KpyTOCIIa{Hi 30BHIIIHI XapaKTEPUCTHKH 1 MPU3HAYCHI
JUIs MOOUTFHOTO BHKOPUCTAaHHS NpPU PYYHOMY 3BaplOBaHHI MOKPUTHMHU
eIeKTPOIaMH # ENeKTPOIOM, IO He IUIaBUThCA. Jlkepema mocradeHi
KOMIAKTHUMH TQJIFHUKaMH JUIS aproHO-IyroBOrO 3BaproBaHHA (ipMu
«BINZEL». Ix MoxHa BKIIOYaTH B 3BUYAlHY pO3eTKy, Hampyrowo 220 B-
230 B. 3amantoBaHHsl Iyrd Ipu 3BapioBaHHI BOMB(GPAMOBHUM €JIEKTPOAOM
BHUPOOJISIETHCSI KOHTAKTHUM CIIOCOOOM IIPH 3HIKEHOMY cTpyMi. BOynoBana
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crcTeMa KOHTPOJIIO AYTY rapaHTye CTIHKUI Mpoliec 3BaplOBaHHs, TOMY LIO
y BUNAJKy KOPOTKOTO 3aMUKaHHS 3BapIOBAIGHUIA CTPYyM aBTOMaTHYHO
migBuiIyeTbes. [xepena Han3BUYaliHO MPOCTI B KOpUCTyBaHHI. Bennunna
3BapIOBAIGHOTO CTPYMY BHIIPSMIISTYa BCTAaHOBIIOETHCS PETYIATOPOM Ha
JIUIBOBIH maHeni. J[xeperna 3a0e3nedeHi peMeHeM IS TepEeHeCeHHSI.

TexHiuHI XapaKTEPUCTHKH JESIKMX IHBEPTOPHHX JKEpelNl MpHBEACHI
B Tabimusx 7.1, 7.2.

7.3 3aB1aHHs HA MATOTOBKY /10 JIAGOPAaTOPHOI podoTH

1. BuBuWTH 3aranbHi BIJIOMOCTI, TEXHIYHI XapaKTEPUCTHKH i
npunnun podoru Pico - 140 (PICOTIG - 140).

2. TligroroBuTH TaOMUII i 3alMCy pe3yJbTaTiB BHIIPOOYBaHb
JoKepesia Ha X0J0CTOMY XOJIi 1 P HaBaHTa)KEHHI.

7.4 KoHTpOJIBHI 3alIMTAaHHSA IJIs1 caMoIlepeBipKH i KOHTPOJIIO MiArOTOBJIEHOCTI
CTYIEHTIB 10 po60oTH

1. Po3kaxiTh IpUHIMI pOOOTH IHBEPTOPHOTO HKEpena.

2. OnuIuiTe, AKi 30BHIIIHI XapakrepucTuku Pico-140?

3. Ckaxirb, 1110 MPEACTaBISAI0TH COO0I0 3BapIOBajIbHI BIACTHBOCTI
ToKepena?

4. TlosicHITB, SIK PETYIIOIOTH 3BaPIOBAIIEHII CTPYM JKepena?

5. Chopmymroiite, YoMy pKepena 3 TPaH3UCTOPHHUM I1HBEPTOPOM
Kparie JpKeper i3 TApUCTOPHUM iHBEPTOPOM?

7.5 Marepianu, iHCTpyMeHT, HPUJIAIH, 00JIaTHAHHS

AwmmnepMmerp nocrtiitHoro crpymy Ha 200 A, BombTMeTp, NaIbHUK,
Kabelai 3 HOMIHANBHOIO IUJIOIICIO TMepepizy ApoTy 25 MM, OanacTHHR
peocrat Pb-301.



Tabmuus 7.1 — TexHiuHI XapaKTEPUCTHKH MACSIKMX JDKEPEN JKUBICHHS sl PYYHOTO JIyTOBOTO

3BApIOBaHHs ITOKPUTUMMU CIICKTPOAaAMU

Tun mxepena On. |Enexrpon- | IMmynbc- Dopa Picol40 Transpocket
[Tapamerpu BUMIPY 125 2 60 120 160 1400 | 2000
[lepBuHHa Hanpyra B 220 220 220 220 220 230 220 | 3-400
Hominanehuii ctpym A 125 160 60 120 160 140 140 200
Pexum poboru, I[TH % 30 40 60 60 60 60 60 60
Jlianason peryMmoBanua| |40 195 | 26.160 | 30-60 |30-120| 30-160 | 5-140 | 5-140 | 2O
CTpyMY 200
Hanpyra xonocroro | 40 40 50 | 50 | 50 | 97 | 93 | 93
XOIIy
Hominanbna poboua | p 25 26 25 25 26 26 26 | 28
Hampyra
I"aGapuTHi po3Mipu MM
JIOBXXKHHA 160 - 298 298 410 335 312 430
HIHPUHA 200 - 120 240 180 110 110 180
BUCOTA 300 - 226 226 290 220 200 280
Maca KT 8,5 13 5,2 10 11 4,6 4,2 10,5

6S



Tabmuus 7.2 — TexHiUHI XapaKTepUCTUKN iHBEPTOPHUX JHKEPEN AJIs 3BaPIOBAHHS ENEKTPOIOM, IO He

TUTABUTHCS], 1 IOKPUTHUMH EIIEKTPOJAMH

Tmn giepena | OR. | picorig- | ANW- | ANW- | CADDY TRANSTIG
Tapamerpu Bg;“ 140 160 200 | 110/150 60 120 160
[lepBunna Hanpyra | B 230 230 230 230 230 230 340
HomiHamermit |\ 440 160 | 200 150 160 200 | 300
cTpym
Pexxum pobory, [TH| % 60 40 40 25 40 35 65
Miamazon 3-300
peryJIroBaHHS B 5-140 5-160 | 5-200 3-150 2-160 3-200
cTpymy
Hanpyra xonocroro) o 97 55 55 95 45 45 45
xony
L 16 26 28 26 24 26 28
poboya Hampyra
I"aGapuTHi po3MipH | MM
JIOBKHAHA 335 - 472 430 510 625
[IHPUHA 110 - - 142 180 230 2?0
BHCOTA 245 - - 256 280 480 480
Maca KT 53 6,5 16 6,5 8,4 23 28

09
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7.6 Iopsinok mpoBeaeHHs JIaG0PATOPHOI Po0OTH

1. 3ibpatu BUMIpIOBaIIbHY CXEeMy /JJisl BWU3HAYEHHsS Hampyrd i
CTpYMy JDKepena B PeKUMi XOJIOCTOrO X0y, HaBaHTAXKEHHS 1 KOPOTKOTO
3aMUKaHHSL.

2. BukopucToByIOUH, SIK HaBaHTaKEHHs, OanmactHuil peoctat Pb -
301 BH3HAUUTH HANPYry XOJOCTOI'O  XOAy, 3HSATH  30BHIIIHIO
XapaKTEPUCTUKY i CTPYM KOPOTKOT'O 3aMHUKaHHSI.

3. TloOyayBaTy 30BHINIHIO XapaKTEPUCTUKY JpPKepena, 3a JaHUMH
EKCIIEPUMEHTY, PO3paxyBaTH 3MiHH 3BaplOBaIBLHOIO CTPYMYy TpH 3MiHi
JIOBXXKHHU JYTH.

4. TlosicHUTH OTpUMaHi pPe3yabTaTH, 3POOUTH BUCHOBKH TIPO
BIIACTUBOCTI 3BapIOBAIIBHUX JKEPEI.

5. Hakpecnuti cxemy TpaH3HCTOPHOIO IHBEPTOPHOTO JDKEperna,
MOSICHUTH TPUHIIMT POOOTH 1 TO3UTUBHI SKOCTI BUIIPSMIISTYA.

7.7 3micT 3BiTY

Ha3ea i it pobotu.

TexHiuHI XapaKTEPUCTHUKH.

BuwmiproBanpHy cxemy.

OTtpuMaHi pe3ynbTaTH y BUA1 TabIuIlh, rpadika i po3paxyHKiB.
AHaIi3 OTpUMaHUX Pe3yIbTATIB 1 BACHOBKH IO POOOTI.

agrwdE
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BKA3IBKH 3 TEXHIKH BE3IIEKHA

1. TIlpm poborti HEOoOXiHO JOTPUMYBATHUCh TIpaBUII
enekrpoOe3neku. IlpucTpiii MOBUHEH OyTH 3a3eMJICHUH, NPOBIIHUKH
HAJiHHO 130J1bOBAHI, IUTENCENbHI PO3HATTA 3a0e3medyBaTH HamidiHHUN
KOHTaKT.

2. He pmo3BONSAETHCS TPOBOJUTH OTJISA, BUBUEHHS 1 PEMOHT
MPHUCTPOIO, KO BiH 3HAXOJUTHCS TIiJl HAIIPYTOIO.

3. Jxepeno  HEOOXigHO  MIAKIOYATA  JI0  IITEHCEIbHUX
PO3ETOK, SIKI 3a3eMJICHI.

4. 3abopoHeHO TOpKaTHCA KaOeliB, NPHIIAAiB, €NeKTpoja Ta
BHUPOOIB TIpU pOOOTI.

5. TIlpu obcnyroByBaHHI ¥ ekcrulyaTailii oOjajHaHHS HEOOXiIHO
notpumyBati «[IpaBuna Oe3nedHoi eKcIuTyartallii eleKTPOYCTaHOBOK
croxkuBaviBy 1 BuMoOru craugaptiB Oesneku mnpami (CCBT) - T'OCT
12.3.003-86, ACTY 7237:2011 1 ACTY 2456-94.

6. Hampyra mepexi HeOe3leuHa, TOMY MIIKIFOYECHHS YCTaHOBKU
JI0 MEpEeXi TOBUHHE 3/TICHIOBATUCS KBaTi(hiKOBAaHUM TIEPCOHAIOM, IO MA€E
JOIyCK Ha BUKOHAHHS IAaHOTO BUAy poOit. Ilepen BKIIIOYEHHAM yCTaHOBOK
HEOOXITHO HAMIHHO 3a3€MJINTH KOPITYC YCTAaHOBKM Ha 3a3eMIIIOIOUNI
KOHTYp 00JIaJHAHHS HPHCTPOEM 3a3€MJICHHS, 10 PO3TAILIOBAHO yCEpEanHi
BupoOy. IlimkimroueHHS [0 KOHTYpY 3a3eMIIEHHS 3a0e3lmeuyeThCcsl uepes
YKOBTO-3eJIEHUH JPIT B CKiafi MepexxHoro kademto. [loBuHHI OyTH HamiiHO
3a3eMJieHa: KIIeMa «3eMJIs» Ha CHJIOBOMY Kaberi, MigKIIYeHOMY [0
BHPOOY (3BOPOTHIM JpiT), 1 3BaproBaHU BUPIO.

7.  3a00pOHSETHCS:

—  BHUKOPHCTATH SIK 3a3eMITIOIOUMI KOHTYP €JIEMEHTH 3a3eMIICHHS
IHIIIOTO BCTaTKyBaHHS;

—  BKJIIOYATH YCTaHOBKY 0€3 3a3eMJICHHS.

8. IligxmrodyeHHs YCTaHOBKM TOBWHHE 3MiHCHIOBATHCS TUTBKH JO
MIPOMUCIIOBUX MeEpeX 1 JDKepen. SKicTh TifgBeNeHoi 0 YCTaHOBOK
eNeKTpU4HOi eHeprii moBHHHa BigmoBizatd HopMmam 3a ['OCT 13109-97.
[lepetr npoTiB, MO 3'€MHYIOTH YCTAHOBKM 3 JKHBWIIBHOI MEpEKeEro,
noBuHeH Bignosigatu BuMmoram [IEE 1o minsHOCTI IEpBUHHOTO CTPyMY,

9. [Ilepen modaTkoM 3BaprOBAIBHUX POOIT HEOOXIAHO MEpEBipUTH
eran 130JIii IPOTiB, SKICTh 3'€fHAHh KOHTAKTiB 3BaplOBAIILHUX KaOeliB i
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3a3eMIIIOI0YKNX JIpoTiB. He momyckaroTbesi mepemillleHHs YCTaHOBKH, IO
nepeOyBa€e Mil HAMPYrow, a TAKOXK EKCIUIyaTalis YCTAHOBKH 31 3HATHMHU
eNIeMEHTaMH KOXKyXa W MpH HAsBHOCTI MEXaHIYHMX YIIKOIXEHb 130JsIii
CTPYMOBEAYYHX YACTHH 1 OpraHiB KepyBaHHSI.

10. VYcraHoBka He Tmpu3HadeHa sl POOOTH B CEPEAOBHILI,
HACHYEHUM CTPYMONPOBITHMM NHJIOM, MapaMd BOAM W TasiB, IO
BHKJIMKAIOTh TIOCHJICHY KOpO3il0 MeETaliB 1 pYHHYIOTh I130JIALIIO.
MOoXIUBICTh pOOOTH YCTAaHOBKM B YMOBaX, BIIMIHHUX BiJ 3a3Ha4ycHUX,
MOBHHHA 00YMOBITIOBATHCS 3 MiAMPUEMCTBOM-BUTOTOBITIOBAYEM.

11. Micie BHpPOOHHMITBA 3BapIOBAILHUX pOOIT TOBHHHE OyTH
oOnajHaHe HEOOXIAHMMH 3aco0aMM IIOXKEXKOraciHHS 3TiJIHO BUMOT
MOXKEXKHOI Oe3MeKH.

12. VnbTpadioneroBe BUIPOMIHIOBAHHS, OPH3KH PO3IJIABICHOTO
MeTaiy, IO CYNPOBOJIKYIOTh MPOIEC 3BapIOBAHHS, € HEOE3MEUHUMH ISt
o4el i BIIKPUTUX JUISHOK Tiia. [ 3axucTy Bij BUNPOMIHIOBAHHS JIyT'H
MOTPIOHO  3aCTOCOBYBAaTM  IIMTOK  a00  MacKy 13  3aXUCHUMH
CBITJIOGUIBTPAMH, IO BIAMOBIAAIOTH JaHOMY 3aco0y 3BaplOBaHHS i
BEITMYMHI 3BapIOBaJILHOTO CTpyMy. JJIs 3armo0iranHst OmikiB PyKH 3BapHUKA
TTOBWHHI OyTH 3aXUIIEHI PyKaBUISIMH, a TLJIO - CIICI[IaTbHUM OJSTOM.

13. Ilpu pobOoTi B 3aKPUTHX MNPHUMIIICHHIX, IS BJIOBIIOBAHHS
aepo30JiB, IO YTBOPATHCS B TPOIIECI 3BapIOBaHHS, 1 TUMOBHAUICHH Ha
poOoUHX MICITIX HEOOX1MHO TependayaT MiCIIeBi BIICOCH W BEHTHJIALIITO.

14. 3agumieHHs] 3BapeHUX IIBIB Bij IIIaKiB BapTO POOUTH TLIHKH
ICNST TIOBHOTO OCTHTAHHS IMIBa W OOOB'SI3KOBO B OKYJISIPax 13 MPOCTHMHU
CKEITBIISIMH.
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