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1 OIITMCAHUE U PABOTA

1.1 Ha3znauenwue muzgenus

ObecrnieyeHne YCTpOMCTB pesieiiHOM 3amuThl  cepuil  «Opuon»,
«Cupuyc» U APYrux, BBIIOJTHEHHBIX HAa MHUKPOIPOILIECCOPHOU 3JIEMEHTHOMN
O0a3ze, OecnepeOOMHBIM MHUTAHUEM HaA TMOJICTAHIUAX C TEPEMEHHBIM
OMEPATUBHBIM TOKOM.

biiok nuTanus noakiroYaeTcs K TpaHchopMaTopy COOCTBEHHBIX HYK/T
TCH noncranumu (PI1) w/unu Tpanchopmaropam Hampsbkenus TH u
TpaHchopMaTOpaM TOKa 3aIIUIIAEMOr0 MPUCOCTUHEHHUS.

Y CTpolCTBO CONEPKUT JIBa TOKOBBIX BXOJla M JiBa BXOJa I Ienei
HaTPSKEHUS.

1.2 Texnuueckue xapaKTEPUCTUKHU

HaumenoBanue napamerpa 3HaueHue
Bxoanoe Hanpsixenue (1-i Bxon), B ~70-265/=100-375
Bxonnoe nepemenHoe Hanpsikenue (2-i Bxon), B ~78-130/=175-265
MuHUMaTBHBIA BXOJHOW TOK JTF000T0 M3 TOKOBBIX
BXOJI0B, 00€CIIEUNBAIOIINI BHIXOHYIO MOIIIHOCTH B 4/7,5
Harpy3ke 20 Bt/ 50 Bt, A
MakcuMaabHBIM BXOJHOM TOK JJIMTEIIHLHO, A 15
MakcumanbHBIH BXOJHOM TOK KpaTKOBpeMeHHO (2 ¢), A 200
ITomHOE cCOompOTUBIIEHUE KaXKA0M U3 1ierneit Toka dha3 A u 0.12
C npu HanmMyuu BXOoAHOTO HanpsikeHus, Om, He OoJee ’
YacToTa nepeMeHHOI0 BXOJIHOTO HanpsbkeHus (Toka), ['i 50/60
BpixogHO€ HanpsHKEHWE OCHOBHOI'O BbIX0Ja, B =215-225
MakcuMaiibHas BBIXOJHAs MOITHOCTh, BT 50
Bpems ycTaHOBJIEHUS BBIXOIHOTO HAMPSIKEHUS, TIPU 0.1
110J1a4€ HAIPSHKEHUS Ha BXOJ, C ’
K.i.a. mo 1-My BXoJly HanpsbKeHUs, HE MEHEE 0,8
K.nm.z1. mo ocTtanbHBIM BX0J1aM, HE MEHEE 0,7
Knumatndeckoe UCIoJIHEHUE YXII3.1
HoMuHanbHbIe pabounie 3HaUeHU MEXaHUUECKUX M7
BHEIITHHUX BO3JCHCTBYIONIUX (DAKTOPOB
["abapuTHbIE pa3Mepbl, MM 204x210x94
Macca uznenus (HETTO), KT, He 0oJjiee 4,5
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1.3 YcrpoiictBo 1 paboTa

OCHOBHBIM y3JIOM 0OJIOKa MNHUTaHUS KOMOWHHPOBAHHOIO SIBISIETCS
UMITYJIbCHBIN  MpeoOpa3oBaTesib HAMPSKEHUS C IIHUPOKUM  BXOJHBIM
JMara3oHoOM HanpsokeHud nutanus (1- BXoa) W cTaOMIM3HPOBaHHBIM
BBIXOJIHBIM HANpPsPKEHUEM, BBITIOJIHEHHBIM 10 OOpPAaTHOXOJOBOM CXEME.
NMnynbcHBIM MpeoOpa3oBaTelib MUMEET 3JIEKTPOHHYIO 3amuty oT K3 u
neperpy3ok Ha Bbixoje. VimeeTcss BO3MOKHOCTH MOJKJIIOUYEHUS BTOPOTO
HE3aBUCUMOI'0 HANpPSDKEHUSI K BXOAYy 2 C Ppa3BsI3KOM MOCPEACTBOM
BHYTPEHHETr0 pas3Bsi3biBatolero TtpaHchopmaropa (2-ii Bxom). Ilpu stom
nepBUYHbIE OOMOTKM TpaHcpopmaropa BKIKOYAKOTCS JHMOO CUH()A3HO
napauienbHo (s BxogHoro Hampspkenus 100 B), nmubGo — cuHdazHo
nocjaeaoBaTeNbHo (71 BXoaHoro HamnpspbkeHus 220 B) (cMm. Pucynok b.2).

Buumanme! K Bxoay 2 MOKHO NMOAKIYATH TOJBKO NEPEeMEHHOE
Hanpsikenue yacrorou S0 I'o.

Kpome sToro, umeercs cxema TOKOBOM MOJMUTKU MO JIBYM (a3zam ¢
ITYHTUPOBAHUEM BBIXOJIHOW MU BXOJHBIX TPAHCPEAKTOPOB IMPH HATUYUHU
BXOJHOTO HANPSDKEHUs] Ui YMEHBIIECHHUS Harpy3ku Ha nepBuuHbie TT.
[logkiroyeHne K TOKOBBIM LEMSM OCYLIECTBIISIETCA YEpPE3 BHYTPEHHUE
pasBs3bIBarole TpaHchopmaTopbl Toka i kKaxaod u3 ¢daz A u C.
BbIxo/HOE HaNpssKeHHE C TPaHCPOPMATOPOB BBHITIPSAMIISETCS TUOTHBIMU
MOCTaMH Y MOJAETCS Ha BXOJ UMITYJIbCHOTO IIpeoOpa3oBaTets.

[Ipn cHwxkeHWHn HanpspkeHus oneproka Huwke ~80 B mo Bxomay
HanpsokeHuss 1 u =~175B (=87 B) mo Bxoay HampsbkeHHs 2 K04,
IIYHTUPYIOIIMKA ~ OOMOTKM  MHUTAKOIMMUX  TpaHC()OpMaTropoB  ToOkKa
(TpaHCpeaKTOpOB), pa3MbIKaeTCsi, U B PabOTy BBOASATCA II€NMH TOKOBOH
noanuTku. Takum oOpazom, oOecreurBaceTCsl MUTaHUE HArPy3KH JHUOO OT
toka K3, mubo oT m000ro U3 AByX BXOJOB OMEPATUBHOTO HAMPSKEHUS MPU
€ro HAJIM4uH.

[Ipn OTCYTCTBMM BXOJHOI'O HAIpPSDKEHUSI MOTpedssieMas TOKOBBIMU
BXOJAMH MOIIHOCTh CKJIQJBIBAETCS U3 MOTEPh HA WX AKTHBHOM COIPOTHB-
JIEHUH U MOIITHOCTHU B Harpy3Ke ¢ y4€TOM K.I1.J. TI0 IAaHHBIM KaHaJIaM.

JIiist uHauKaIuy paboThl UMITYJILCHOTO MPeoOpa3oBaTesisa HaANPSKEHUS
Ha kopmyce bBII ycranoBieH cBeToaumoa KpacHoro cBeueHus «Pabortay,
CBETAILMIICS TIIpM HOpMaJibHON pabore mpeoOpazoBarens. CBETOAUON
KENTOTO CBEUCHUS WHIULMPYET HAIUYHUE BBIXOJHOIO IOCTOSHHOTO
HanpspkeHus 220 B. B ciydyae KOpOTKOro 3aMbIKaHUS 110 BBIXOY CBETOJIHO/T
«=220 B» moracHer, a cBeroguos «Pabora» OyneT mNepuoAUYECKU
BCIBIXUBATh.

CrpykTypHas cxeMa 0JioKa TUTaHUs MIPUBEACHA B MPWIOKEHUH A.
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1.4 MapkupoBKa u II0MOMpPOBAHUE

Ha xopnyce ycrporcTtBa uMeEeTCs MapKUpPOBKA, COIeprKaiias
CIIEAYIOLINE TaHHBbIE:

— TOBAapHBIN 3HAK;

— o6o3nauenue uznenus («OpuoH-bII-4»);

— 3aBOJICKOM HOMED U3JEINS;

— J1aTy U3TOTOBJIEHUS (MECSI, TON).

Opranbl ynpaBieHUsT W UHIAUKALUWMHA YCTPOWCTBA, A TAKKE KIIEMMBI
MOJKIIFOYEHUSI UMEIOT NOSICHSIOIINE HAIIVCH.

YcerpoiictBo, npunstoe OTK, mnmomoupyercs.

2. UCITOJIb3OBAHMUE 10 HASHAYEHUIO

Buumanme! YCTpoiCTBO CONEPKUT BHICOKOBOJIBTHBIE KOHJICHCATOPbI
Oomb110#1 EMKOCTH. Bee IecTBUS ¢ yCTPOMCTBOM JOMYCKAIOTCS TOJIBKO MPHU
OTCYTCTBHM CBEYEHHS CBETOMOJIOB, YCTAHOBJIEHHBIX Ha Kopiryce bII.

biiok nuTaHMs  JOJDKEH ~ YCTaHABIMBATBbCS  HA  3a3€MJICHHBIC
METAJUTMYECKUE KOHCTPYKIIMH, TIPM DJTOM HEOOXOJUMO O0O0eCIeYuTh
HAJIC)KHBINA JJIEKTPUUECKUNA KOHTAKT MEXKIY MaHEIbI0 U BUHTAMU KPETUICHUS
ycTpoiicTBa. BUHT 3a3eMiieHUSI yCTpPOMCTBAa JOJDKEH OBITh COEJUHEH C
KOHTYPOM 3a3€MJICHUSI ITOJCTAHIIMU MEJIHBIM MIPOBOJIOM CEUECHUEM HE MEHEE
2 MM,

biiok mnWTaHuUA ~ yCTaHAaBIMBAETCS Ha  KaXxJ0€  3allUIaeMoe
npucoeauHenue. Bxonnoe Hanpsbkenue 220 B miepeMeHHOTo TOKa MOJAeTCs
Ha kiemMMbl 1 u 2 Bxojma 1 BII ot TpanchopmMaTopoB COOCTBEHHBIX HYX]
(TCH) noacranmuu (PII). Moxno mnwurate BII ot TpancdopmaTopos
HanpsokeHuss TH mpu BX AOCTATOYHOM MOIIHOCTH, TMOJKIIIOYas JaHHBIN
BXOJI Ha JInHeHoe Hanpsixenue 100 B.

[Tpy moAKIIOYEHUHU BXOJla 2 K UCTOYHHUKY MEPEMEHHOTO HaNPSKEHUs
220 B HE0O0X0MMO €T0 MoaaBaTh Ha KJIEMMBI 3 1 6, 3aMbIKas MEXKIy COOO0M
kieMMbl 4 u 5. [Ipu ucnons3oBanuu BxoaHoro Hanpsbkenus: 100 B cnenyer
MEPEMKHYTh MEXAYy c000# KieMMbl 3 U 4, a Takke 5 U 6, 1 Ha HUX MOJIBO-
IUTh BXOJIHOE HampsikeHue. bIT koMIIeKTyeTcs IByMsl IEpEMbIUKAMH.

3a cyer JABYX BXOJOB 10 HampsbkeHHto B BII  peanusyercs
OBICTPOJICUCTBYIOIIEE OCCKOHTAKTHOE MEPEKIIOUCHUE MCTOYHUKOB HAaIpsi-
KEHUSI — 3a CYET NMUTAHUS OT UCTOYHUKA C MAKCUMAaJIbHBIM HANPSIAKEHUEM.

BxonHble  KJIEMMBI  TOKOBBIX  BXOJOB  NOJAKIIOYAKOTCS K
TpaHcopMaTopaM TOKa C HOMHUHAJIBHBIM BTOPUYHBIM TOKOM 5 A (KepH
3amuThl) ¢a3 [, 1 [c KOHKPETHOTO 3alUIIAeMOTO TPUCOCAUHEHUS.
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JIns MOAKIIOUEHWST K BHEIIHUM IIEMSIM  HMCIOJIB3YIOTCS KJIEMMHBIC
KOJIOJIKH, oOecrneuyrBaronye MNOAKIIYEHUE K OJHOM KJIeMMe JI0 JIBYX
MIPOBOJHUKOB C MAKCUMAJIbHBIM CEUCHUEM 2,5 MM,

HexoTopble TUCKpPETHBIE BXOJHBIC I1IEMH MHUKPOIPOILIECCOPHBIX
YCTPOMCTB 3allldThl 0053aTEIbHO JOJDKHBI IMHUTAThCA OT BBIXOJHOIO
MIOCTOSIHHOTO HampsDKEHHUST OJIOKA MUTAHUsI, YTO MO3BOJIIET UM BBIMOJHSITH
CBOM (PYHKIIMU TIpU CHJIBHBIX IPOCAJKaX BXOJHOTO TEPEMEHHOTO
HaMNpsKeHUS MPU KOPOTKUX 3aMbIKAHUSAX Ha 3aIIMUIIAEMOM IIPUCOCIUHEHHUU.

Cxema mopaxmtodyeHus Onoka mutanus «OpuoH-blI-4» k BHemHUM
L[ETISIM TIPUBEJIEHA B IPHIoKeHuu b.

Bremuuit Bua, rabapuTHBIE W TPUCOSIWHHUTEIBHBIE pa3Mepbl OJ0OKa
nutanusi «OpuoH-bl1-4» npuBeneHsl B mpuioxeHuu B.

3 TPAHCIIOPTUPOBAHHME 1 XPAHEHUE

YcnoBust TpaHCIIOPTUPOBAHUS U XPAHEHUSI U CPOK COXPAHSIEMOCTH B
yIakoBKEe W (WJIM) KOHCEpBAIlMU W3TOTOBUTENS JOJKHBI COOTBETCTBOBATH
yKa3aHHBIM B Ta0muie 1.

Ecnu TpeOGyemble yCIOBUS TPaHCHOPTUPOBAHMS WM (WJIM) XpaHEHUS
OTJIMYAIOTCSI OT MIPUBEACHHBIX B Ta0UIlEe 1, TO yCTPOMCTBO MOCTABISAIOT JJIs
YCJIOBUM U CpPOKOB, ycTaHaBiauBaembix 1Mo 'OCT 23216 u yka3plBaeMbIX B
JIOTOBOPE HAa MTOCTABKY WJIW 3aKa3€-HapsJIe.

JlonyckaeTcss TpaHCHOPTUPOBaHUE JTIOOBIM (KPOME MOPCKOI0) BUIOM
3aKpBITOTO TPAHCIIOPTa B COYETAHUM HX MEXKAY COOOW, OTHECEHHBIM K
YCJIOBUSIM TpaHCTIOPTUpOBaHUs «Cy» ¢ 0OIIMM YHUCIOM MEPETPy30K He Ooiee
YEThIPEX, UJIK ABTOMOOUIIbHBIM TPAHCIIOPTOM:

— 10 goporam ¢ ac¢aabTOBBIM M OCTOHHBIM MOKPHITHEM (JIoporu 1-i
KaTeropun) Ha paccrosaue 10 1000 km;

— 10 OynbDKHBIM (Ooporu 2-i W3- KaTreropuv) W TPYHTOBBIM
noporaM Ha pacctossaue 10 250 KM co cKopocThio 110 40 KM/,

TpaHncnopTrpoBKa JOMKHA IPOU3ZBOAUTHCS TOJBKO B 3aKPBITOM
TpaHCHOpTe  (PKEJIE3HOJOPOKHBIX BaroHax, KOHTEMHEpax, 3aKpbITHIX
aBTOMAIlIMHAX, TPIOMax M T.J.).

ITorpy3ka U TpaHCIOPTUPOBKA JOJHKHBI OCYIIECTBIATHCA C y4ETOM
MaHUIYJISIIIUOHHBIX 3HAKOB, HAHECEHHBIX HAa Tapy, U B COOTBETCTBUU C
JNEUCTBYIOIIUMU MTPABUIIAMU MIEPEBO30K I'PY30B.
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Tabnuua 1 — YcinoBusi TpaHCHOPTUPOBAHUS M XPAHEHUS

O0o3HaueHUE yCI0BUM

TpaHCHOPTUPOBaHUA B yactu | OOo3HaUe- Cpok
BO3JICHCTBUSL: HUE coXpaHsie-
Mexanu- | Knumatndeckux YCIIOBUH MOCTH B
Buna mocraBok
JeckuX | (aKTOpOB, TAKUX | XPaHEHUs] | YMNaKOBKE
(baxkTopoB KaK yCJIOBUS no 'OCT | uzroroBu-
o I'OCT XPaHEHUS T10 15150 TEJIs1, TObI
23216 I'OCT 15150
BuyTpu ctpanbl 1
(KpoMe paiioHOB 5 (HaBechHI B (oTamuBa- 3
Kpaitnero Cese- MaKpOKJIUMATHYE eMoe
pa ¥ TpyAHO- C CKHX pallOHaX C | XpaHWJIULIE)
JTOCTYIHBIX YMEpPEHHBIM U 2
palioOHOB 1O XOJIOJTHBIM (HeoTarm- |
I'OCT 15846) KJIMIMATOM ) BacMoOE
XPpaHWJIHIIIE)
BHyTpu cTpaHs! B
paioHbI
Kpaitnero Cese-
pa 1 TpyIHO- C 5 1 3
JOCTYTIHBIE
paioHBbI 110
I'OCT 15846

[Ipumeuanue: HuxHee 3HaUCHUE TEMITEPATYPbI OKPYKAIOIIEr0 BO3AyXa MpHU
TPAHCIIOPTUPOBAHUU U XpaHeHUU — MUHYC 40°C
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[Tpunoxenne A

CrtpykrypHas cxema 610ka nutanust « OpuoH-bI1-4»
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[Ipunoxenue b

Cxema noakimtodeHus 0joka nutanus «OpuoH-bl1-4» k BHEITHUM 1iemsM

XK
%) Llenb
- > 1 U BX.1
~70-265/=100-375 B S| o U Bx.1
3 UBx.2.1*
4 U Bx.2.1
cM. PucyHok b.2 5 U Bx.2.2*
6 U Bx.2.2
> 7 IA
Tok pasbl A > 8 |A
> 9 Ic
T C
OK dhasbl > 10 Ic
P - —50E 11 +=220B
. Bbixoa = 12 —=220B
13
14

Bnok nutaHua
KOMOMHUPOBaHHbLIN
«OpuoH-bI1-4»

Pucynok b.1 — Cxema pacnionoxenus kiaeMm pazbema XK

B 5 B
4
*) *
~220B
or TCH
5
6
>—9

Pucynok b.2 — Cxema noakiiroueHust BXxoja 2 Ha pa3HOE€ HANPSIKEHUE
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[Ipunoxenue B

Buemnuit Bu, rabapuTHBIE U IPUCOSAUHUTEIBHBIE pa3MephbI
osioka nutanusi «Opuon-bI1-4»
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