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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».
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. YCTaHOBKa OaThbl U BpEMEHU
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. ®yHkumm “DIP” nepekntoyaTenen

. CTapTtep BpaluatoLlerocst aHoaa

. Hntb Hakana

. BbICOKOBOMbBTHLIV reHepaTop

. Cnucrtema aBTOMaTUYECKOro KOHTPOMS IKCMO3nLmmn

. Pexxum “REDUSED ULTRA”

10. KannbpoBka TONLWMHBI KOMMpeccum

11. Cuctema Komnpeccum

12 Cuctema TOPMOXEHNA BpaLLeHNA CbEMOYHOrO LWTaTMBa

13. MNMpouenypa perynmpoBKM NONOXEHMWS My4vKa PEHTFEHOBCKOIro
N3NyyYeHnss 1 CBETOBOrO Nons

14. 3ameHa NHeBMaTU4YECKOW Peccopsbl

15. Uenb BKtoYeHns mammorpada

16. OyHKUMOHaNbHbIE BI0KK 1 X CUMYNALUSA

17. Npo6nembl Npu BKAOYEHUN MaMmmorpada

18. BbiBOAUMbIE Ha aucnnen cooblieHns ob owmnbkax
npu pabote mammorpada

19. OwnbKn, BLIBOANMBbIE B CEPBUCHOM MEHHO

20. TexHn4yeckne owmnbkn B nor-channe
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TEXHUYECKOE PYKOBOJICTBO K MAMMOI'PA®Y «MAMMO —4MT».

1- PACITAKOBKA

BckponTte TpaHCNOPTUPOBOYHBLIN ALMK. HauyHUTE C BEepXHEW KPbIWKW, a 3aTeM CHUMUTE
CTEHKY, COOTBETCTBYIOLLYIO BEPXHEN YacTu Mammorpada.

N3BneknTe U3  TPaHCMOPTUMPOBOYHOIO  SIMKA BCE  YNAKOBOYHbIE  3MEMEHTHI,
NPUKPbIBaKOLLME KOMOHHY. [JoCTaHbTe U3 SLLMKA KapTOHHYH KOPOGKY C BCoOMOraTenbHbIMM
NPUHAANEXHOCTAMM Y PEHTTEHO3ALLMUTHYIO LUMPMY (€CNY OHa npunaraeTcs).

lMocne cHATUA BCeX CTEHOK ALMKa N U3BNEYEHUS U3 HEro BCEX npoyunx npegmMmeToB nepea
NnOoOHATMEM arnnapaTta B BepTUKalribHOE MonoXxXeHune, OTBUHTUTE U U3BJIEKUTE PE3NHOBLIE
aMOpPTU3NPYyroLLne NoaroXxKKu.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

MPEAYTMNPEXOEHWE: MNpu nssnedeHnn mammorpadga n3 TpaHCnopTUPOBOYHOIO ALLMKaA U
NpU ero OKoH4YaTesflbHOW YCTaHOBKE Ha MEeCTO He NpuknagbiBanTe YyCUNUM K CbEMOYHOMY
wratusy!

Ecnv BO3HMKHET OMacHOCTb KOHAEHCauuu Bnaru, TO MOCMe pacnakoBkM Mammorpada
HeobXxoauMO nogoXaaTb MUHUMYM 24 4yaca nepepf ero BKIYeHMeM, YTobbl NO3BONUTL
annapaTty NpunuTn B TeMnepaTypHOe paBHOBECUE C OKpYXXatoLLen cpeson.

2 — [IPOBEPKA JIMHEUHOI'O HATPSI)XXEHUS

[MpoBepbTe nNUHENHOE HanpsbkeHne 4YToObl B [anbHEWWEM npaBUibHO HACTPOMUTb
mMammorpad (06bACHeHWe npoueaypbl HACTPOMKM ByaeT N3NoXeHo ganee).

3 - AQAINTAUNS AMNIMAPATA K JIMHEUHOU YACTOTE

ApantupoBaTb K JMHEMHOM 4YacToTe TpebyeTca TONMbKO 3aluMTHYK Lenb cTapTepa
BpalLatoLLerocst aHoaa.

Mammorpad noctaBnsieTcs C yxe BbINOSIHEHHOW KanubpoBKOW NS NMUHEWHOW 4acToThl
50 Ny. Ecnn nuHenHaa 4vactota paBHa 60 U, TO CM. onmMcaHWe COOTBETCTBYIOLLEN
npouenypsl B Mase 3 B pasgene “CtapTep BpaLiaroLlerocs aHoga”.

4 - NBMEPEHUE JIMHEUHOI' O COINPOTUBJIEHUA

M3mepbTe COMpPOTMBIIEHME §MHUM C MOMOLLLIO COOTBETCTBYHOLEN0 WU3MEPUTENbHOMO
npuodopa.

[ns HopmanbHOM paboTbl Mammorpada M3MEPEHHOE 3HAYEHWEe He OOJHKHO MpeBbiaTb
0,50 Om npu HanpsbkeHun 230 B.

Ecnu conpoTuBneHne NMHMM OKaXeTCs Bbllle, TO 3TO MOXET NPUBOAUTL K cOosiM B paboTe
annapaTta, nNO3TOMy B 3TOM Ccfnyyae HeobxogMmo o6paTuTbCa 3a MNOMOLBK K
KBanMuLUMpOBaHHOMY 3SIEKTPUKY ANS Yy4YLLEeHNA NapaMeTpoB NNHUN.

5 - MEPbI SALUNTBI

lMepen Tem, Kak NpouM3BOAUTL KakMe-rnmbo MaHunynsumMmM ¢ mammorpadom, Heobxoanmo
OTKITIOYMUTb €ero OT CeTU C MOMOLLbI0 HACTEHHOro BbIKMYaTens (CceTteBoro aBTomMara).
[Mepen cHATMEM MNKW YCTAHOBKOW NeYaTHbIX NnaT He 3abyabTe OTKMYMTL annapart!

B npmBoAMMOM HWXe Cnucke BCe OnacHble 3f1eMEeHTbl KOHCTPYKUMM Mammorpada
BblAeneHbl XUPHbIM WPUATOM. TaTenbHO 03HAKOMbTECH C 3TUM CMMUCKOM Mnpexae yYem
npuKacaTbCs K KaKMM-rimbo BHYTPEHHUM YacTam annapara!

MecToHaxoxaeHne MepedncrieHHbIX B CMUCKE 3NIEMEHTOB KOHCTPYKUMM Mammorpada
yKasaHo B pasgenax “‘Bug usHyTpu: pacnosioXXeHnme OCHOBHbIX BHYTPEHHUX KOMMOHEHTOB
mMammorpacda” u “PacnonoxeHve 3feMeHTOB KOHCTPYKUMM CbEMOYHOro Lwratmea’ B
npegblayLlen rnase gaHHoro PykosoacTsa.

NMPEAYNPEXOEHUE: Ecnn mammorpad OTKNMO4YEeH TONMbKO BbIKKOYaTenemM Ha
OOKOBOM NaHenu, To NIMHEeMHOE HanpsiXXeHue BCe eLle NoaaeTcs Ha:
=  Bnoku Knemm gnsi NOAKNMIOYEHNA HAaNPSXKEHUS NMUTaHKUS.
= [lnaBkue npepoxpanutenu F1, F2, F3, F4, F5, F6, F7, F8, F9, F10, F11 n F12.
=  OCHOBHOW 3MEKTPOMArHUTHbIN KOHTakTop TLR1 1 KHONKn aBapumMHOroO OTKITHOYEHUS
annapata PB2 n PB3.
= JlnHenHbIn punbtp FLA1.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

=  OnektpoHHyto nnaty 03-186 u cBA3aHHbIE C HEW KOMMOHEHTHLI (TBEPAOTENbHOE
pene RYS1 n conpotusneHne R1).

NMPEAYNPEXOEHUE: HanpsxkeHue, npeBblwawwee 60 B nepemeHHOro TOKa,
nopaeTcs Ha:
=  Bbnok knemm M3.
=  TpaHcdopmaTopbl TF155 n TF165 cBsi3aHHbIE C HUMWU KOMMOHEHTHI.
= [lBuratenb npuMBoda CbeMOYHOro wratmea MT1 v gaTtymMkm npenenioB OBUXEHUS
cbemMoyHoro wratmea MW1 n MW2.
= [Inaty «CtapTep Bpawiatoweroca aHoga 92-074» n koHaeHcatopbl C5 n C6.
» KabGenb Bpalwjawowerocs aHoga pPeHTreHOBCKOW TPyOkM U CoeanHUTENbHbIE
3NEeMEeHTbI AN nogayvn NUTaHuA.

NMPEAYNPEXOEHUE: MMocne oTknwo4yeHna mammorpada, Ha Onoke nuTaHuA
MHBepTepa HEKOTOpoe BpeMsi MOXeT BCe elle OCTaBaTbCA oOnacHoe Ans XWU3HU
HanpskeHne (550 B nocTosiHHOro TOKa). 3JTO HanpshkeHWe MNOCTEeneHHOo
YMeHbLIaeTcsl [0 HYJNSA C NOMOLWbIO CTaOUNMU3NPYIOLLUX Harpy3o4HbIX Pe3nCTOpPOB.
M3-3a BbICOKOM €MKOCTU KOHAeHcaTopa AnA 3Toro tpebyeTtcA He mMeHee 5 MUHYT.
3anaceHHasi B KOHAeHcaTope 3Heprua MoxeT ObITb ONacHOW ecrnin 3aMKHYTb ero go
TOro, Kak HanpspkeHue onycTtutca Huxke 60 B noctossHHOro Toka, nmoatomy Ao
NOSIHOW pa3psiikKu KOHOEHCATOPOB MNPOU3BOAUTbL Kakue-nmbo MaHunynsuum ¢
annapaTtomM He pekomeHpayeTcs!

=  BbinpamutenbHble mocTbl PD1 n PD2.

= bnoku koHgeHcaTopoB C1, C2, C3 n C4.

* Bnok nHeepTepa n anekTpuyeckoe coeguHeHne C BbICOKOBOSTbTHBIM reHepaTopoM.

NMPEAYNPEXOEHUE: Bo Bpemsa paboTbl annapata B peXume 3KCNo3uuum BbICOKOE
HanpsxeHue (20+35 kB) npucyTtcTByeT Ha:

= BbICOKOBOMBTHOM reHepaTope.

* BbIcokoBonbTHOM Kabene.

= PeHTreHoBCKOW TpyOKe.

OCTOPOXHO! 3nekTpoHHble nnaTtbl cogepxaTr B cebe KOMMOHEHTbl, O4YeHb
YyBCTBUTENbHbIE K 3NIEKTPOCTAaTUYECKMM pa3psgam, No3TOMy Npu pabote ¢ HUMKU
cnepyer cob6noaatb OCOOYH0 OCTOPOXHOCTL. 3a3eMnuTecb nepen TeM, Kak
npukKacaTtbCsi K 3TUM NnaTtam, U KnaguTe UxX ToONbKO Ha NPOBOASLLYI0 NOBEPXHOCTb!

OCTOPOXHO! [Ina npepoTBpalleHUsa Crly4auHOro BKIIHOYEHUA NoAayv BbICOKOro
Hanps)XeHUsi Ha PEHTreHOBCKYK TPYOKy W He3annaHUpOBaHHOINO BKITHOYEHUA
PEeHTreHOBCKOro usny4veHus - kHonka [X-Ray] ocHaweHa cneuuanbHOWU cCUCTEMOM
3aWMTbl: €CNKU ee crneuuanbHO He yAepXuBaTb B HaxXaTom nosrioxeHuu - LMY He
AacT KOMaHAbl Ha BKIOYEeHNEe BbICOKOBOSIbTHOIO reHeparopa.

Ona obecneyeHnsa 6onblien 6esonacHoCcTn Npu pabote ¢ Mammorpadom:
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

1) MoxHo BkntounTbe JEMOHCTPALMOHHbBINA PEXXUM pa6oTkl annapara,
¢ nomouwbio nepekntoyvarena DIP3, B nepekntoyatrene SW1 Ha nnarte
CPU 01-170.

2) MoxHOo wu3Bne4yb nnaBkue npepoxpaHutenn F6 m F9 mn oTknwoumTtb
CUCTEMY MOHMUTOPUHra HanpsbkeHUsi Ha WHBepTepe C MNOMOLbLIO
nepekntoyatena DIP2 B Habope nepekniwouvatenem SW2. T[locne
paspagKkM  KOHOEHCAaTOPOB  HamnpsbkeHMe MNOCTOAHHOro TOKa Ha
koHgeHcaTopax C1, C2, C3 u C4, uHBepTepe U BbICOKOBOJIbTHOM
TpaHcchopmaTope 6yaeT HyneBbIM.

6 — MMOAKJIDYEHWE TMTUTAHUA
NPEOYNPEXOEHMUE:
Mammorpad nocTaBnsieTcss B KOHUrypauum, paccyMTaHHOW Ha MoAKMoYeHue K

ogHodgasHon nnHenHom cetn 220 BonbT:

da3a / HenTpans/ 3a3emMneHue.

Mpu ncnonb3oBaHMM ogHOMA3HOro NUTaAHUA C HeUTpanbHou das3on ybeauTechb B
TOM, 4YTO HEeUTpanbHaa ¢asa noaknoyYeHa K KOHTakTy N.

MoakntoyeHne 3a3emrneHns OOMKHO ObiTb NPOBEPEHO KBaNMMULMPOBAHHBLIM 3NTIEKTPUKOM
C NMOMOLLbIO COOTBETCTBYHOLMX WUHCTPYMEHTOB WM Mpoueayp, COrfacHO MpaBuil TEXHWUKU
6e3onacHocCTH.

HanpsbkeHne nutaHna mammorpada nepBoHavasnibHO YCTaHOBMEHO B nonoxeHue “220 B
nepemeHHoro Toka” (“220Vac”). Ecnn Heob6xoauMMo Mcnonb3oBaTb HanNpshKeHUEe NUTaHUA
230 vnun 240 B, TO annapaT Heob6xoAMMO HACTPOUTb B COOTBETCTBUM C NPUBOOUMbIMU
HWXe pUCyHKaMu 1 AnarpaMmon pasBOaKM.

NMPEAYNPEXOEHUE: B cooTtBeTCcTBMM C MexayHapoaHbiM ctaHgaptom IEC 601-1
mammorpad Knaccucpuumpyetca Kak obGopyaoBaHMe, YCTAaHOBJIEHHOE Ha
NOCTOAHHOM OCHOBe. JTO O3Ha4aeT, 4YTO OH [AO/KEeH ObiTb MNOAKMIYEeH K
3NEeKTPOCeTU Ha OCHOBe MNOCTOSIHHOro noaknyveHusa. B ocobGeHHocTn, AnA
obecneyeHnss  MaKCUManbHOW  3JNEKTPUYECKOW  Oe3onacHOCTW,  3alWUTHbIN
3a3eMnAWUNA NPOBOAHUK AOMKEH ObITb NOCTOAHHO 3aKpensieH Ha annaparte. 3TO
TpeboBaHMne snABNsieTcA ob6s3aTeNnbHbIM TpeboBaHMEM nNpou3BoOAUTENA, U €ro
Heobxogumo cTporo cobniwpatb. He octaBnsante npoBoga kabensa nuTaHuA
He3aKpensieHHbIMK!
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

7 — ABAPUUHOE OTKITOYEHUE MAMMOIPA®A

Ha 6okoBbiXx (neBov M npaBoKr) NaHensax Mammorpadya pacrnonioXeHbl [Be KHOMKW,
npeAHasHayYeHHble ONs ero aBapuMHOro OTKMYeHUd. [pu Haxatum Ha nbyo U3 aTux
KHOMOK NPOUCXOAMNT MOSTHOE U MTHOBEHHOE OTKIOYeHne annapara.

OTW KHOMKM NpefHa3HayvyeHbl TONbKO ANsl UCMONb30BaHUS ONepaTopoM B YCIOBUSIX SIBHOW
NN npeanonaraemon onacHoOCTHU.

B nopobGHbix 06cCTOATENbCTBAX nNUTaHMEe MamMmorpadpa MOMHOCTLI0  OTKIYaeTcs,
PEHTFEHOBCKOE M3Nny4yeHne GrokupyeTcsl, OCTaHaBNMBAETCA OBWKEHWE BCEX 3NIEMEHTOB
KOHCTPYKUMWX annapaTta, NpUBOAMMbIX B AEWCTBME OBUraTensiMn, a KOMMPECCUOHHOEe
YCTPOMCTBO aBTOMaTUYECKM OTKMOYaeTCs, TEM cambiM OCBOOOXAAs NaUMeHTa.

[laHHbIE KHOMKK He crnegyet ncnoJjib3oBaTtb A1 HOpMalribHOro OTKIKO4YeHUA annaparta.
ABapI/IIZHbIe KHOMKN OCHaWEeHbl aBTOMaTU4YeCKUMU (*)I/IKC&TOpaMI/I, 6J'IOKI/IpyPOLLI,I/IMI/I

CnyyarnHoe NOBTOPHOE BKMNOYEHNE Mmammorpadpa. [Ans ocBoboXaeHNA aBapUNHbIX KHOMOK,
HeobXxoaUMO NOBEPHYTbL MX MO YaCcOBOW CTPErIKe.

Ecnu annapaT no kakor-nnbo npuynHe He BKMOYaeTCsl, TO B NEPBYIO ovepeab NPOBEPbTE
COCTOSIHME aBapUMHbLIX KHOMOK — OHW MOTYT ObiTb B HAXKaTOM COCTOSIHUW.

H’ :'i".-_-L ==
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TEXHUYECKOE PYKOBOJICTBO K MAMMOI'PA®Y «MAMMO —4MT».

8 — HACTPOMKA KOHTPACTHOCTU XWULOKOKPUCTAJIJIMYECKOIO

ONCIINES

KoHTpacTHOCTb Ancnnes 3aBUCUT OT TeMNepaTypbl OKpy»xatoLen cpeapl.

HacTpoKKy KOHTPaACTHOCTU MOXHO MPOu3BECT C nomoLllbio perynaropa RV1 - Ha nnaTte
92-083, 4oCTyN K KOTOPOM OCYLLECTBNSAETCH NyTEM CHATUA BOKOBOW naHenu annapara.

9 - BbIBOP 5I3bIKA, HA KOTOPOM bYAYT BbIBOAUTBCA
COOBLEHUS Ob OLLUNBKAX

DIP-NMEPEKNIOYATEJIN B NEPEKITIOYATEJIE SW1 HA MJNATE 92-083 - NAHEJIN

YNPABJIEHUA.
1 2 3 4 A3bIK
BbIKI. | BbIKJ1. | BbIKI. | BbIKJ1. | UTanbAHCKNA
BKI1. BbIKJ1. | BbIKJ1. | BbIKJ1. | ®paHuy3ckumn
BbIKN. | BKI. BbIKI. | BbIKJ1. | AHrnnnckum
BKI1. BKI1. BbIKIJ1. | BbIKI. | Hemeukun
BbIKN. | BbIKI. | BKI1. BbIK/. | UcnaHckun
BKI1. BbIKIl. | BKI. BbIK/. | Monbckun
BbIKIJ1. | BKI1. BKIJ1. BbIKI1. | Typeukun
BKI1. BKI1. BKI1. BbIKI1. | NMopTyranbckumn
X X X BKIl. Pexum
“UundpoBas
KacceTta”
(“Digital Bym”)

DIP-NMEPEKITIOYATENN B
NEPEKNIOYATEJIE SW1

MNJATA 92-083

PEFynATopP
RV1
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TEXHUYECKOE PYKOBOJICTBO K MAMMOI'PA®Y «MAMMO —4MT».

10 — OTKPBITUE BO34YLUHOIrO KIIA[TAHA MACJISSHOA EMKOCTH
BbICOKOBOJIbTHOI'O FTEHEPATOPA

lMepen Hayanom akcnnyatauuu Mammorpada OTKPpOMTe BO3QYLUHbIA KrhanaH - Ha
MacrsiHOM eMKOCTU BbICOKOBOJSIbTHOIO reHepartopa.

OTBUHTUTE BO3AYLWIHBIN KnanaH Ha ABa - Tpu obopoTa un 3aukCupynTe ero ¢ NOMOLLbHO
Kpyrnow ranku. Ecnu Bo3gyLuHbIA KnanaH nioxo OTBUHYMBAETCH, TO OH MOXET ObITb yxe
3adMKCUpOBaH KPyrmnowm ramkowm, NodTOMy B 3TOM Cllyyae B Hadvane ocnabbTe Kpyrnyto
ramky, 3aTemM OTBUHTUTE BO34YLUHbIWN KrnanaH, a 3aTeM BHOBb 3a(PUKCUPYMUTE ero Kpyrrown
rankown.

BosayLwHbin
KnanaH

Kpyrnasa ravika
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

11- YCTAHOBKA 4ATbl U BPEMEHU

[na HacTpPOMKM 3Ha4YeHUn faTbl U BpPeEMEHWU, oTobpakaembix Ha aucnnee, Heobxogmmo
BbINOMHUTL CreayoLme onepauuu:

AKTUBUPYNTE PEXUM YCTAHOBOK, OLHOBPEMEHHO HaXaB Ha KHOMkM «COpoc owmnbku» u
«Bbibop aBTOgekomnpeccum». B npouecce HacTponku Heobxooumo yaepxuBaTb 3TU
KHOMKN HaXkaTbIMW.

3HayeHus gatbl n BpeMEHN MOXHO Bbl6paTb C NOMOLLbKO Ccrneayrwnx KHOMOK:

JleHb KHOMKM Bblbopa «kB».
Mecsuy, KHOMKW Bbibopa «MACY.
lon KHOMKM Bblbopa «Tuna KoMOmMHaUumn nNnéHka — aKpaHy,
«NONoXeHe gaTtymka PeHTreHO3KCNOHOMETPay.
MWHYTbI KHOMKM Bblbopa «Curbl KOMNPECCUNY.
Yachbl KHOMKW Bblbopa «MNOTHOCTU NOYEPHEHUSI CHUMKAY.
3500|5000
}\E lawévmw
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

12- SAPAHEE 3AJAHHOE IOJ1I0XKEHWUE lNPOEKL NN

CbeMOYHbIN WITATMB MMEEeT YeTblpe 3apaHee YCTaHOBMEHHbIX (OUKCUPOBAHHbLIX
nonoxeHuss otHocutensHo 0°, +90° n £180°. [Opyrne 4yeTblpe 3apaHee YyCTaHOBMEHHblEe
MONIOXKEeHMS B KaXXAOM KBagpaHTe npu NoctaBke Mammorpadya ¢ 3aBoda 3agaHbl kak £45°
n £135°, 1 ux nonb3oBaTeslb MOXET NepenporpaMmMmmpoBaTtb B COOTBETCTBUMM CO CBOUMM
noTpebHoCTAMM.

Ans 3adaHusi HOE020 3Ha4YeHusi 3apaHee YCMaHOBJIEHHO20 [1OJIOKEeHUs!
CbEeMOYHO20 wWmamuea, Heob6xo0uMO repesecmu caM WMmamue 8 HYXHoe
nosioKeHue, Hakamb KHOIMKY mopMo3a, a 3ameM OOHOB8PEMEHHO Ha)amb Ha obe
HOXHble nedanu. [locne 0CBOOOXAEHUS HOXHbLIX Medanei U KHOMKM TOpMOo3a HOBOE
3HayeHne 3apaHee 3adaHHOro MOJSIOKEHUA CbEMOYHOro wWwTaTuBa OyaeT 3aHeceHo B
namsaTb Mmammorpada.

13 - YCTAHOBKA BEJINYNHbI MAKCUMAJIbHOU CHJIbl KOITPECCUU

BennymHa makcMmanbHOW Cuibl KOMNPECCU MOXET BbITb YCTaHOBNEHa paBHOM 15 Kr unm
20 kr. Cuna xkomnpeccun kanubpyetca Ao BenunuuHbl B 20 Kr cornacHo npoueanype,
ONMWCaHHOW B COOTBETCTBYKOLIEM pasgene faHHoro PykoBoactBa. Ee 3HayeHue Ha
aucrnnee MoOXeT MeHATbCA B AuanasoHe mexay 1 m 20, HO BepxHU npegesnt Ccunbl
KOMMPEeccum MOXHO OrpaHuMyuTb 3HadeHuem 15 kr ¢ nomowbto nepekntoyatens DIP3 B
nepekntoyaternie SW2 Ha nnate 01-170. Ecnu nepeknovatens DIP3 Haxogutcs B
3amkHyToM (ON) nonoxeHuu, TO 3HadYeHue Ha aucnnee byaet meHaTbca oT 1 go 15,
COOTBETCTBYHOLWMUM 0O6pa3oM OrpaHMYnBaETCs U cuna KOMNpeccum.

14 - 3A0AHUE BO3MOXHOCTHU [ABUXEHWA CBEMOYHOIO
LITATUBA BO BPEMs1 KOMIPECCUU

Mo coobpaxeHusim Ge3onacHocTn nboe ABWXKEHME CHLEMOYHOrO LWTaTuBa BO BpeMs
KOMMpPEeCccum A0SMKHO BbITb 3a6N10KMPOBaHO.

Kak BpawieHue, Tak U ABMXEHME CbEMOYHOro WTaTMBa No BepPTUKANM HECOBMECTUMO BO
BPEMS KOMMpeccum rpyam nnm noboro gpyroro oobekTa.

Ecnn Bbl nonbiTaetecb MNOBEPHYTb CHLEMOYHbLIA LUTATUB BO BPEMsi KOMMPECCUN WUNu
COBVHYTb €ro BBEpPX WM BHM3, TO BO3MOXHbl ABa BapuaHTa pasBuUTUS CODLITUIA: peXum
Komnpeccum OyaeT OTKMAYEeH U ABWXKEHWe wTaTtuBa OyaeT BO3MOXHbLIM, NMUMBO pexunm
KOMMpeccumn OTKMOYEH He ByaeT u ABmxeHne wraTtmea byaet 3abrnokMpoBaHo.

Ona Bblbopa HYXHOro pexuma noBefeHuss Mammorpada B COOTBETCTBUMM C
npeanovYTeHNsAMN onepaTtopa ucnonb3yetcsa nepekntodaTens DIP4 B nepekntodaTene
SW2 Ha nnate 01-170.

[Mocne BLIOOpPaA HYXXHOr0 BapuaHTa CKOMMpPECcCMpynTe aHTOM M NPOBEPbLTE MOBEAEHME
annapata — OdewkeHuUe CbLEMOYHO20 Wmamuea 60 8peMsi KoMripeccuu OOJIKHO
6bIMb HEBO3MOXHbBIM.

3A0 MEJUITUHCKUE TEXHOJIOTUU JITny» 11



TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

15 — MOAKIIFOYEHUE HOXHbIX NMEQAJIEA KOMITPECCUU

[na nogknioYeHna HOXHLIX nejanen cnefgymte cxeme, NMPUMBOOMMOM Ha PUCYHKE HUXKeE.
Mpu noaknoyeHun cpasdy [AOBYX nejanerd MX MOXHO MOAKMYaTbh napannerbHo,
noAcoeauHAA npoBoda OT HUX K OOHOMY M TOMY e KOHTakTy (BTopas HOXHas neparb
ABMNSETCA OMUMOHAaNbHON).

lMNepanun nmetoT Tpu BbiBOAA, BbiBoA “BBEPX” (UP) nogkntovaeTcst K KOHTaKTy 3 pas3bema
CN12, BbiBog “BHU3” (DOWN) nogkntovaetcs K KoHTakTy 1 pasbema CN12, a obwun
BbIBO MNOAKNOYaeTcsd K KOHTakTy 2 pasdbema CN12. C nomouibio oMMeTpa MOXHO
BbIICHUTb, KakOW M3 BbIBOAOB Ha nejanax sBnseTca obwuM, Kakon COOTBETCTBYEeT
ABWKEHWIO Nefanu BBepX, a Kakom — BHUS.
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PCB 03- 186- 0

[MpoBepbTe, YTO MpPU HaXaTUM HOXHOW nNefanu «BBEPX» KOMMPECCUMOHHAA ronaTka
OBWXETCSA BBEPX, a NPWU €e HaxaTun «BHM3» — HA0OOpPOT (B nocregHem criyvae OOKEH
3aropatbCcsl MHanKaTop paboTbl CUCTEMbI KOMNPECCUM).
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

16 — KOHLEBOW BbIK/IIOYATE/Ib OBEPW [/11 OBECIIEYEHUS
BE3OIMACHOCTH

KoHueBou BbiIkftoyaTenb Asepy nogknoyaeTcs K pasbemy CN9 Ha nnate 03-186.

Mpy nonbiTkKe HavaTb SKCMO3ULMIO MPU HE 3aKkpbITON OBepu Ha aucnnee oTobpasuTtcs
coobuweHne “IBEPb HE 3AKPBLITA”, cOOTBETCTBEHHO 3KCMO3ULMA HE MOXeT ObITb
npounsBeaeHa.

Ecnu e OoTKpbITb ABEPb YXXe Nocre Havana aKcno3uumm, TO ee BbINONIHEHNE NPepPBaHO He
OyaeT — B NPOTUBHOM ClnyyYae MOXET BO3HMKHYTb HEL03KCMO3MLUMS, N NONyYeHHas nneHka
OyaeT HenpurogHa Ans NCNONb30BaHUSA.

PCB 05-186-0

OIND

AUSERU S N o
I

DOOR SAFETY SWITCH

BALANCEO30-00

NMPUMEYAHUE: Ecnu KOHUeBOM BbiK/o4YaTelb AOBEpU He NOoAKNnK4eH/He
ucnonb3yetcs, To KOHTakTbl padbema CN9 [NOJIKHbI 6biTb 3akopoyeHbl mMexay
cob6oM nepeMbIYKON.

NMPUMEYAHUE: B kayecTBe KOHLUEBbIX BbIKOYaTenen ABepu peKkoMeHAyeTcs
MCNOMIb30BaTb HU3KOBOJSIbTHbIE HU3KOTOKOBbLIE BbIKIO4aTesnu.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

17 — BHELLHAA JIAMIIA
BHewHss curHanbHas namna noakniodaetca K pasbemam CN4 n CNS  Ha
BcnomorartensHon nnate 03-186 cornacHo crneayroLen cxeme:

PCB/0U3-186
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1N4004

I'IPI/IME'«IAHVI/IE: AnA 3awuThl LenuM ucnonb3yeTcs NnaBkun npeaoxpaHuTtens F2. HE
MCNOJNb3YUTE NAMIMblI MOLWHOCTbLIO CBbILLUE 25 BT!

AnbTepHaTMBHaAsA cxema MoakntyeHus: KOHTakT C HyneBbIM HamnpshkeHMEM MMeeTCs Ha
pasbeme CN4, npu atom pazbem CN5 [JOJDKEH octaBaTbcs OTKNIOYEHHbIM.

18 — CYETYUK YNCIIA IKCINO3NLUNA

Mammorpad OoCHaleH 3MEKTPOMEXAHNUYECKMM CYETUYMKOM A nopcveTa MofHOoro yYucna
NPOBEAEHHbIX 3KCNO3MUNN. DTOT CHETUYMK HaxoamnTca Ha nnaTte 03-188.

Takne CYETYMKM He SABASAKTCA CUHXPOHU3UpOBaHHbIMKM, noatomy HE BCEIOA
PErNCTPUPYIOT MOEHTUYHBbIE 3HAYEHMS.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

19- BPEMA SALEPXXKU MEXXLQY OABYMA SKCI1O3ULINUSMA

Mpn pabote ¢ mammorpadom HeobxoamMmo cobniogaTtb Creayrolmne NHTepBanbl MEXay
ABYMS1 nocrnefoBaTenbHbIMU 3KCMO3nUMsiMK, YTobbl n3bexaTb neperpeBa peHTreHOBCKON

TPyOKHU:

dkcno3numa B 3apepKka mexay AByMA
3Ha4YeHusx MAc nocriegoBaTesibHbIMU 3KCNO3ULIUSIMU
100 mAc 15 cekyHA
200 mMAc 30 cekyHA
300 mAc 45 cekyHA
400 mAc 60 cekyH
500 mAc 75 cekyHq

3A0 MEJUITUHCKUE TEXHOJIOTUU JITny»
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

20 - CEPBUCHOE MEHKO

Ecnn ogHOBpeEMEHHO HaxaTb Ha KHOMKWU «BblibOpa Tuna KOMOUHALMW NIIEHKA - 3KPaH» U
«cbpoc ownbkny», To Ha ancnnen byaeT BbI3BAHO CEPBUCHOE MEHIO:

CPU 03-188 F2=0K F4=0K Liry 03-188 F2 = OK F4 = OK
SW1 12345678 SW2 12345 SW1 12345678 SW2 12345
INVERTER Vdc (in) = XXX LV= 0K MHBEPTEP B n.1. (MHB) = XXX H.M. = 0K
Filament 92-073 >> PASS << Hutb Hakana 92-073 >> MPOBEPKA MNMPONOEHA <<
Rotating Anode  92-074 >> PASS << Bpatluatowmiics aHoa 92-074 >> NMPOBEPKA MPOVIOEHA <<
FIRMWARE REV......... TUBE BEPCUA MNPOLWUMBKM......... PEHTTEHOBCKASA TPYBKA
Tube Housing kJ...... ..., °C Kopnyc Tpy6ku kOX...... ... °C

n. XXXXX LAST EXPOSURE N XXXXX NOCNEQHAA 3KCNO3nNLUMA

B Hem oTobpaxatoTcs:

e CocTtosaHne nnaekux npegoxpaHutenen F2 n F4 Ha matepuHckon nnate 03-188.

e CoctosHue DIP-nepekntovatenen Ha nnate CPU 01-170.

e HanpsikeHne nNUTaHWA MHBepTepa: HanpskeHue MOCTOAHHOro ToKa, NogaBaemMoro
Ha MHBEPTEP BbICOKOBOSMLTHOrO reHepartopa, 0Obl4HO OHO cocTaBnseT okono 550 B
NOCTOSAHHOro TokKa (coobweHne “BYPV = bypassed” o3HayaeT “[lpoBepka He
BbINOMHAeTCA”)).

e CoCTOSlHME  HWU3KOBOSILTHOrO  MUTaHMA  MHBEpPTEpa: COCTOSHME  MSIaBKOro
npegoxpanutens F2 Ha nnate 94-132 (nnate KOHTponnepa nHBepTepa).

e CocTosiHMe HUTKM Hakana: >> PASS << ob6o3HayaeT, YTO C HUTbIO Hakana Bce B
nopsiake un, yto nnata 92-073 paboTtaet HopmanbHO; >> FAIL << obGo3Ha4aeT, 4To
nnata 92-073 HeucnpaBHa Unn, YTO HUTb Hakana obopsaHa.

e CocTtosaHne Bpallawowero aHoga. >> PASS << ob6o3HayaeT, yto nnara 92-074
paboTaeT HopManbHO; >> FAIL << obo3Ha4vaeT, 4yTo nnata 92-074 HencnpasHa.
‘FIRMWARE REV.” — Bepcus yCTaHOBIEHHOM MPOLLMBKU.

“TUBE” — mofenb yCTaHOBMEHHON PEHTIEHOBCKOM TPYOKMU.

TemnepaTtypa Kopnyca peHTreHOBCKOM TPYOKM 1 ypOBEHb €ro Harpesa B KLX.
[MonHoe Yncno BbIMNOMMHEHHbIX 3KCNO3ULINIA.

Bpemsa 1 gata nocnegHen peHTreHOBCKOW SKCNO3ULINM.

[ns Bo3BpalleHna B HOPMarnbHbI pexnm paboTbl gucnnes, Haxmute KHonky «Cbpoc

OLWNBKN" 1 yaoepXXnBanTe ee B TEYEHNE HECKOSbKUX CEKYHA.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

21— DIP-TIEPEKJIFOYATEJIN U CBA3AHHBIE C HUMWU ®YHKLINN

®yHkuun DIP-nepeknrovyatenen Ha nnatre CPU 01170 (ON -
NMEPEKIMIOYATEJIb SAMKHYT, OFF — NMEPEKITIOYATEJNIb PA3OMKHYT):
Swi1

DIP1 = ON = kannbpoBka aHOAHOro ToKa Ans HU3KMUX 3HaYEHUI
HanpskeHns («mAH»).

DIP2 = ON = kannbpoBka aHOAHOro ToKa Ans BbICOKMX 3HAYEHUN
HanpsXkeHns («mAL»).

DIP3 = ON = BkntodyeHne JEMOHCTPALUMOHHOIO pexuma
(peHTreHoBCKOE U3rydeHne OTKINYEHO).

DIP4 = ON = pexum ¢ ncnonb3oBaHMEM HENPEPbLIBHOMN 3KCNO3ULINK
(NMpepbliBaHME 3KCMO3ULUN NPU U3MEHEHUN HanNpaBIieHUs
OBWKEHNS pacTpa OTKITHYEHO).

DIP5 = ON = pexum pabotbl “REDUCED ULTRA”.

DIP6 = ON = py4Hasi KOPPEKTMPOBKA ONTMYECKOMN MIIOTHOCTM B MPOLIEHTOM
cooTHowweHun (%) ona pexuma “REDUCED ULTRA”.

DIP7 = ON = kannbpoBka cusibl KOMNPECCUn.

DIP8 = ON = Bknto4YeHne aBToMaTU4eCKON CMEHbI MONMGAEHOBOIO U
poamesoro punbTpoB («OFF» = ncnonb3yeTtcsa ToONbKo
MOnMBAEHOBbLIN hUNbTP).

SW2

DIP1 = ON = oTkrnoyeHne cucTemMbl TOPMOXEHUS OBMXKEHNA CbEMOYHOIO
lwTaTtmea (4nsa NpoBeaeHns CEPBUCHOIO 0OCy>KMBaHUS).

DIP2 = ON = pacno3HaBaHne HanpsXeHusi NOCTOAHHOrO ToKa Ha BXoAe
NHBEpPTEpa OTKIOYEHO.

DIP3 = ON = ycTtaHoBKa orpaHyyeHns MakCuMarnbHOW CUMbl KOMMPeccun
«200 H.»

DIP4 = ON = 6nokupoBKa ABMXKEHMI CbEMOYHOrO LWTaTMBa BO BPEMS
KOMMpeccum.

DIP5 = OFF = ncnone3oBaHue npuHtepa “Easy Label” ona neyatn metok

ON = ncnonb3oBaHue NpuHTEpa A5 nevYaT¥ CaMoKNesaLWwmxcsa MeTOK.

Mepeknioyatens SW1, DIP-nepekntovatenu DIP1 un DIP2: icnonb3yloTcs ansa 3agaHus
kannbposkn aHogHoro Toka. Cm. pasgen “Hutb Hakana” gaHHoro PykoBoacTea.
Mepekntoyatenbs SW1, DIP-nepekntovyatens DIP3: B JEMOHCTPALMNOHHOM pexume
BCEe (pyHKUMM yCTaHOBKM paboTalT, HO pPEHTrEHOBCKOE W3MNyYeHWe OTKIYEHO.
lMocnepoBaTenbHOCTL €ro paboTbl NPy 3TOM CUMYNUPYETCS (TONBKO B PYYHOM pexnme).
[JEeMOHCTPALMOHHBIA  PEXUM  MOXHO UCNOMb3oBaTb [ANs  AEMOHCTpauun paboTbl
Mammorpadya Ha BbICTaBKkax U AN KanmbpoBKM CUCTEMbI 6e30MacHOCTM (3aLmThl MO TOKY)
BpaLyaloLlerocs aHoaa.

Mepekntoyatens SW1, DIP-nepekniovatenb DIP4: [Ina ucnonb3oBaHusi CTONMKa C
OTCEMBAKOLWNM pacTpoOM BO BpeMsl PEHTIEHOBCKOrO W3fyYeHUs aBTOMATUYECKM
BKMOYAETCA MNyNbCUPYIOLLMA pexuM. B AeNcTBUTENbHOCTU PEHTreHOBCKOE W3fyYeHune
npepbiBaeTCca Korga OTCEeMBAOLWMIA pacTp NOAXOAMT K npederniaMm CBOEro ABWXKEHUS Ons
nameHeHnss HanpaeneHumda. C nomowpbio 3atoro DIP-nepekntovatend 310 npepbiBaHue
MOXHO OTKIIOYNTb.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

Mepeknoyatens SW1, DIP-nepeknioyatens DIP5: Vcnonb3oBaHne pexuma
‘REDUCED ULTRA” TONbKO C OOAHUM «TUMNOM KOMOMHaUWK MNSfIEHKa — 3KpaH» N OOHOM
MEeTOOMKOW 3KCNO3MuUMK. [JaHHbIN pexuMm npefHasHaveH Ans npoBefeHust kanvbpoBku B
PYYHOM pexume.

Mepekniovyatens SW1, DIP-nepeknioyatenb DIP6: Vicnonb3yetca ana BknoYeHUs
pydyHOW perynupoBkn «%» ontudeckon nnotHocTn B pexume “REDUCED ULTRA™.
Mepekntoyatens DIP6 3agencteByetca Tonbko npu 3amkHyToM (“ON”) nepekntovartene
DIP5 (cm. cooTBeTCTBYOWNIN pa3gen gaHHoro PykosoacTea).

Mepekniovyatens SW1, DIP-nepeknioyatenb DIP7: Vcnonb3ayetca ana kannbpoBku
KOMMPECCUOHHOIO YyCTPOMCTBA.

Mepekniovatens SW1, DIP-nepekntoyatenb DIP8: Bknioyenne (“ON”) gaHnHoro DIP-
nepeknoyaTena  akTMBMpyeT  WUCMNONb3OBaHMe  Mammorpada gns  pabotel  C
aBTOMaTUYECKUM YCTPOMCTBOM CMeHbl (unbTpoB. [lpu ycTtaHOBKM Ha Mammorpadd
aBTOMAaTU4YeCKOro  YCTPOMUCTBA  CMEHbl  (PUNbTPOB HeobxooMMO  nepeBecTu
nepekntoyatens DIP8 B nonoxeHne  “ON”  wn  npousBect  KanmbpoBKy
PEHTreHO3KCNOHOMETpa AN MonMbaeHOBOro U poamMeBoro punbTpPoB.

Mepeknoyaten, SW2, DIP-nepekntoyatenb DIP1: Mcnonb3yetca Ons OTKNOYEHUA
CUCTEMbI TOPMOXEHUA OBMXKEHUMA CbEMOYHOrO LWTaTuBa, BO BPEMS BbINOSTHEHUA HA HEM
paboT No cepBUCHOMY OOCIY>KUBaHUIO.

MNepekniovyatens SW2, DIP-nepekntoyatenb DIP2: OTknioyaetr pacnosHaBaHue
BXOOHOTrO HanpsKeHUs1 NOCTOAHHOIO TOKa Ha UHBepTepe.

MNepekntovatens SW2, DIP-nepekntoyatens DIP3: Vcnonb3yetca pana Bbibopa
MaKCMMarbHOro 3Ha4yeHust orpaHmnyeHmnst cunel komnpeccum (150 H nnmn 200 H).
MNepeknrovatens SW2, DIP-nepekntoyatens DIP4: Vicnonb3yetca pana Bbibopa
nosefeHns Mammorpacda npu nonbiTke CABUHYTb C MECTa CbEMOYHbIN LWTATMB BO BpeMs
komnpeccum: B nonoxeHunn “ON” amxeHune wratmea 6nokmpyetcs, a B nonoxexHmm “OFF”
ABWXeHVe WTaTnea BO3MOXHO, HO KOMMNPECCUS NPU 3TOM OTKIoYaeTcs.

Mepeknrovatens SW2, DIP-nepekntoyatensb DIP5: Ncnonb3yetcs gns sbibopa Toro,
Kakon npuHTep OyadeT Mcnonb3oBaTbCA AN nNevatu MeTOK ANA OTIKCNOHWPOBAHHbLIX
nneHok: B nonoxeHun “ON” ana atoro mncnonb3dyetcsa npuHtep “S’Print”, a B nonoxeHun
“‘OFF” — npuHTep “EasylLabel’.

dyHkuum DIP-nepekntoyatenen Ha nnaTte nynbTa ynpaBneHus - 92-083

DIP1, DIP2, DIP3 Wcnonbaytotca ana Bblbopa A3blka BbIBOAUMBbIX COOOLLEHUA Ha
aucnnen (npu onpeaenéHHon koMbuHaumm — onpeaenéHHbln
A3bIK). [0 ymon4yaHuio BblbpaH pyCcCcKum A3bIK.

DIP4 B nonoxeHun “ON” akTtmuBupyeT BO3MOXHOCTb WCMNOMb30BaHUS
KHOMKN LMEPOBOro pexuma Ha nynbTe ynpaBneHusa (ecnu ata
yHKUMSA 1 KHOMKa umeeTcs).
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TEXHUYECKOE PYKOBOJICTBO K MAMMOI'PA®Y «MAMMO —4MT».

22 - CBOPKA MAMMOIPA®A

BokoBble CTEHKM CTOMKM MamMmorpada MOXHO MEHSITb Mexay cobon mectamu - 3To gaeT
BO3MOXHOCTb YCTaHaBNMBaTb MyfibT yNpaBfeHMs Ha CTOWKY Kak C NpaBoK, Tak U C NeBON
CTOPOHBbI.

Mpun cbopke akkypaTHO ycTaHOBUTE BOKOBbLIE CTEHKWN K CTOVKE MamMmorpadga. OTeepctus B
BGOKOBbIX CTEHKax AOJKHbl COBNACTb C COOTBETCTBYHOLUMMMN OTBEPCTUAMU HA BHYTPEHHEN
pame annapara.

Mocne cbopkn annapata npoBepbTe pPaboOTOCNOCOOHOCTL KHOMOK «aBapUMHOTO
OTKMOYEeHUsI» MamMorpada.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

23 - KAJIMBPOBKA

EOovHcTBEHHOM  onepauumen, KOTOpyt HeobxogumMo npoBeCcTM nepen  Hadanom
akcnnyaTtauum mammorpada, sBnseTcs kanvbposka peHTreHO3KCNoHomeTpa (CUCTeMbl
aBTOMaTNYECKOro KOHTPOSIS SKCNO3nLmK).

24 - OYNCTKA MAMMOIPA®A

[na o4nctkm mammorpada Ucnosib3ynTe MArkyto MaTeputo N HemTparbHble pacTBOpPbLI.

[Ipotupate moBepxHOCTH Mammorpada cieayeT TOJIbKO CIErKa BIIAYKHOW BETOIIBIO.
3aTeM TMOBEPXHOCTh CIIEAyeT MpPOTEpeTh Cyxoil TkKaHbO. He wucnonp3yiite
KOPPO3HOHHBIE PaCTBOPHI, & TaK)Ke, OCH3WH, CIUPT, MATHOBBIBOAUTEIIH.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

CTAPTEP BPALLAKOLWIEINOCH
AHOOA

1 — KANMBPOBKA 3ALUMTHOW LEENU
1.1 O6wan nHdopmauus
1.2 KannbpoBka

2 - KOHTPOJIbHbIE CBETOAMOADbI

3 — HACTPOUKA ®YHKLUUWU
3.1 — Bknro4yeHue ncnonb3oBaHUA CUCTEMbI TOPMOXeHusA

3.2 — Bpemsi TopMOXeHUA
3.3 — OTKnoYeHue 3aWmnTHOM Lenun

4 — NMOUCK U YCTPAHEHUE HEUCMPABHOCTEW

nPU UCNoJib3OBAHUU ONMNUNOHAIIBHO
YCTAHABJINBAEMOI'O
BbICOKOCKOPOCTHOI'O CTAPTEPA
CM. COOTBETCTBYHOLUEE CMNELUWAIIBHOE
PYKOBOACTBO
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

1 - KAJINBPOBKA 3ALUUTHbBIX LIEINMENA

1.1 O6wan uHpopmauusa

KannbpoBKy 3alUMTHbIX Lenen HeobxoaMMO BbIMOMHATE B Criydae 3aMeHbl 3f1EKTPOHHOM
nnaTtbl CTapTepa, KOHAEHCAaTOPOB cABUra /NN PEHTFEHOBCKON TPYOKM.

KannbpoBka Takke HeobxoguMma B TOM crnyyae, ecnv ans nutaHna mammorpada byaet
NCMNONb30BaTbCA JIMHENHOE HaNpshXeHne nuTatowen cetn Yactoton 60 My,

[ns kannbpoBKN 3alUTHLIX Lienen MCNoNb3yKTCA cregyolmne HacTponkn mammorpada:
OEMOHCTPALIMOHHbIN pexum (BkIOYaETCA C MOMOLbLIO MNepeBoda B MOMOXeHue
“ON” (3amblkaHus) nepekntodatens DIP3 B 6noke nepekntodatenen SW1 Ha nnate 01-
170), PYYHOW pexum, BbibpaTts Bpemsi 200MAC 1nm BhILLe.

Mpn pabotre wmammorpacdba B [JEMOHCTPALUMOHHOM pexume peHTreHOBCKOE
N3ny4vyeHne OTKIIOYEHO.

Bbicokoe 3HayeHue BpemeHn MAC ycTaHaBnmMBaeTCs NpU U3MEpPEHUW, ONst NonyYeHus
CTabunbHbIX 3HAYEHUI HaNpPsKeHnsa B TeCcToBbIX Toukax TP1, TP2, TP3, TP4.

OcTopoxHo! Ucnonb3ynte TONMbKO N30NIMPOBaHHbIE MHCTPYMEHTbI!

MnaTta crapTtepa aHoga PCB 92-074 ocHalieHa ABYMSi He3aBUCUMbIMU 3aLMTHBIMA
uenamMu ans npsiMon 1 CABUHYTON doas.

N3mepeHne HanpsxeHus B TectoBon Touke TP1 cnyxut gna onpeneneHns cunbl Toka
npamMon pasbl, a u3MepeHue HanpsKeHuss B TectoBouM Touke TP3 cnyxut ans
onpeaeneHns ero MMHMMarnbHOro OMOPHOr0 YPOBHSA. B HOpManbHbIX YCroBusx paboThbl
Mammorpadpa HanpsbkeHne B TectoBoun Touke TP1 Bobiwe, yem B TectoBoun Touke TP3.
MamepeHue HanpspkeHust B TectoBon Touke TP2 cnyxuT ang onpeneneHnsa cusbl Toka
COBWHYTOM pa3bl, a MU3MepeHue HanpskeHus B TecTtoBoM Toudke TP4 cnyxut ans
onpeaeneHns ero MMHMMarnbHOro OMOPHOr0 YPOBHSA. B HOpManbHbIX yCroBusx paboThbl
Mammorpada, HanpskeHne B TectoBoun Touke TP2 Bbiwe, yem B TecToBoM Touke TP4.
HanpsbkeHne B TecToBbIX Toykax TP1 v TP2 OTnMYHO OT Hynsa TOMbKO MpW BpaLleHUn
PEHTrEHOBCKOWN TPYOKMN.

HanpsbkeHne B TecToBbix Todkax TP3 un TP4 aBnsetca dukcnpoBaHHbIM (OMOPHbLIM) ©
MOXET ObITb OTPErynMpoBaHO C MOMOLLbIO NepeMeEHHbIX conpoTneneHnii RV1 n RV2.

Bce BbllenepeyncneHHble 3Ha4YeHUs HanpsbkeHU U3MEPSATCS MO  OTHOLUEHMIO K
TectoBon Touke GND (“3emna”) Ha nnate 92-074 BO BpemMsA HOpMasibHOro BpaLleHUs
PEHTFEHOBCKON TPYOKMN C MOCTOAHHOWM CKOPOCTbIO.

Y} Y}
VTP2
VTP normal
n0rma| VTP4=VTP245% |
vTP3=VTP1-45% |
ALARM ALARM
t t
CAPACITIVE INDUCTIVE
PHASE PHASE |(
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

Ecnn Bo Bpems kannbpoBKn NPOMCXOANT HEHYXXHOE cpabaTtbiBaHME 3alUTHOW LUenu, TO
pekoMeHAyeTCs OTKMIOYUTL ee, MOHU3UB, BMMOTb OO0 HYNS, HanpsbkeHWe Ha TecCTOBbIX
Toukax TP3 n TP4 c nomouwbio nepeMeHHbIx conpoTtusneHnn RV1 n RV2.

B 0co6bIx crnyyasx 3awWuTHY0 CXEMY MOXHO MOJSTHOCTbI OTKIOYUTL, NyTEM 3aMblKaHUA
Ha nnaTte - nepemblykn JP4.

B npouecce kanubposku ybeautecb B TOM, 4YTO aHOL PEHTreHOBCKOM TpybKn
OEeNCTBUTENbHO BpaLlaeTcs.

1.2 Kann6poska

Bo Bpemsi HOpmanbHOro BpalleHUs1 PEHTFEHOBCKOM TPYOKM C MOCTOSIHHOW CKOPOCTbIO
N3MepbTe HanpsbKeHWe MOCTOAHHOrO Toka Mexay TecToBbiMM Todykamn TP1 u GND
(“3emnen’”), a 3atem oTperynmpynTte nepemMmeHHoe conpotmeneHne RV1 takum obpasom,
4TOOblI HanpshkeHue MNOCTOSHHOro Toka B TectoBon Touke TP3 coctaBnsano 55% ot
HanNpPs>XeHUs NOCTOSIHHOIO TOKa B TECTOBOW ToYKe TP1.

V(TP 1) — V(TP3)0.55xV/(TP1)

3HayeHNs  HanpsKeHUrM AONs  BbIWEYNOMSAHYTbIX  TECTOBbIX TOYEK YKasaHbl B
KannbpoBoYyHON Tabnuue B 4OKyMeHTaLMu1, NOCTaBnsieMon BMeCcTe ¢ MaMmMorpadom.
[MoBTOpPUTE BhILLEONUCAHHYIO Npoueaypy Ans tectoBbix Todek TP2 n TP4 ¢ nepemMeHHbIM
conpoTtmBneHmem RV2.

V(TP2) V(TP4)0.55xV(TP2) I

Hwmxe ykasaHbl TUMWYHbIE 3HAYEHUA HaNpPsHKeHUW B TecToBbiX Touykax TP1 n TP2 ansa
pasfiMyHbIX MoAENeNn PEHTIEHOBCKMX TPYOOK:

Mopenb Tpyoku “VARIAN” “IAE”
HanpsikeHue B TP1 1B 1,2B
Hanpsi>keHue B TP2 3B 258B
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

2 - KOHTPOJIbHbIE CBETOAMNOAbI (LED)

LED1 (kenTbin)
LED2 (xenTbin)

LED3 (xenTbin)

CBETUTCS BO BpeMsi HopmaribHon grasbl BpaweHus (“RUN).
CBETUTCSH BO BPEMSA TOPMOXEHUSA UMK B peXxnme asapuun (He CBETUTCS,

eCcrnn cuctemMa TOPMOXEHUS OTKITIOYEHa).
CBETUTCS BO BPEMS TOPMOXeHUs (He cBeTuTCS,
TOPMOXEHWS OTKIIOYEHA).

ecnm cucrtema

LED5 (3eneHbin) CBETUTCS B peXnME OXUOaHUS U Npu BpaLLeHun aHoaa.

LEDG (3eneHbI) CBETUTCH BO BpeMs BpalleHUs aHoaa.

3 - HACTPOUKA ®YHKLNMA

JP3EE)
5 JP ]
=Cd &=
Lo
sleed |
CN4

PCB 92-0/74-3

3.1 -Ucnonb3oBaHue cuctemsbl TOPMOXEeHUNA n eé BKJIloYeHue
B koHue nposeneHnd skcnoanunm spailieHmne aHoga TOpMo3nTCA TOJbKO AJA YMEeHbLUEHUA

YPOBHA WyMa, BblI3BaHHOIo BpalleHnem noaLlunnHnKoOB.

TopMoXxeHve aHofa NPUBOAUT K HarpeBy Koprnyca peHTreHOBCKON Tpybku 1 cnocobeTeyeT
NOBLILEHNIO ero TemnepaTypbl. Ecnu mammorpad paGoTaeT B yCnoBUsSiX OCOGEHHO
BbICOKMX Harpy3okK, To CUCTEMY TOPMOXXEHMS aHoA4a HeobXoANMO OTKMYaTb.

Hwke npuvBoaMTCA NpuUMeEp 3HEpPreTUYecKMx pacyeToB ANs onpefenieHust Harpesa

peHTFeHOBCKOIZ pr6KI/1 BO BpeMsA U Nocrie 3KCno3nunn:

HavanbHbIN Nporpes - 1400 [x;
cpenHsas akcnosuuma - 2000 Ix;
TopmMoXxeHue - 2800 [Ix.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

Takum obpasom, m3-3za OonbLWOro AguvameTpa aHOOHOro AuUcKa MNpU ero TOPMOXEHUU
BblAENSIETCH MOYTU CTONbKO XXe Tenna, CKONIbKO CYMMapHO BblAENseTCsl NPy HavanbHOM
nporpese TpyoGKN 1 BO BpEMSI SKCMO3NLIMN.

Ecnu nepembidka JP1 HaxoOumcsi 8 OMmMKPbIMOM [O/IOXKEHUU, MO BK/1H4Yaemcs
803MOXHOCMb UCIMOJIb308aHUsI CUCMEMbI MOPMOXEHUSI PeHM2eHO8CKOU mpybKu.

Ecnu nepembidyka JP1 HaxoOumcsi 8 3aKpbIMOM [O/I0XKEHUU, MO cucmema mopMOXXeHUs
pPeHmMaeHo8CKoU mpybKuU OMKIItoYeHa.

3.2 — Bpems TOpMOXeHus
Bpemsa TopmMOXeHus BpallaloLLeroca aHoga 3aBUCUT OT ero gnamMmeTpa.

Ecnu nepembiyka JP3 Haxodumcsi 8 3aKpbImOM [10/10KeHUU, MmO 8peMsi MOPMOXKEHUs
ycmaHaenueaemcsi pasHbiM 3 cekKyHOaM (ucrosib3yemcsi Orsl PeHmM2eHO08CKUX mpy6bok
muna “VARIAN”).

Ecnu nepembidka JP3 Haxodumcss 8 OMKPbIMOM [OIOXKEHUU, MO 8PeMS MOPMOXEHUS
ycmaHaenueaemcs pasHbiM 6 cekyHOaMm (ucrosib3yemcsi Ors PeHmM2eHO8CKUX mpy6okK
muna “IAE”).

3.3 — OTKnNoYeHune 3alWuTHON Uenu

3aWmTHY0 Lenb MOXHO OTKN4YaTb - TONMbKO Ans obcnyxmBaHuMa W KanubpoBKM
mammorpada. [Onsa OTKMYEeHUs 3alMTHOM LenM HeobXoauMmMo 3aMKHyTb Ha nnaTte
nepemblyky JP4.

4—-TNONCK N YCTPAHEHWE HENCIIPABHOCTEM.

Ecnn B cepBucHoM MeH nosiButcs coobuweHne “ROTOR SUPPLY >> FAIL <<
(“ONEKTPOMNMMNTAHUE POTOPA >> HENCIPABHOCTb <<”), T0:

lMpoBepbTe NoaknYeHne coeanHuTenbHoro wnenda k nnaram 92-074 n 01-170.
[MpoBepbTe nnaskue npegoxpaHutenu F1 n F3 Ha nnate 92-074.

[MpoBepbTe kKanMBbPOBKY 3aLMTHLIX Lenen Ha nnate 92-074.

lMpoBepbTe COCTOSAHME KOHO4EHCATOPOB ANs caBura asbl.

HaHHoe coobuweHue 0 HeucrnpasHOCMU MOXEem B803HUKHYMb 8 MmeX crydasx, koz20a
memnepamypa _peHmeeHo8ckol mpybku docmuesaem memnepamypbl _cpabambigaHus
3aWumHo20 mepmodamyuka, ycmaHO8/1eHHO20 8 caMoli mpybke.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

HAUTb HAKAJIA

1 - CUCTEMA NMUTAHUA HUTU HAKATIA

2 — KAJINBPOBKA AHOOHOI'O TOKA
2.1 O6wan nucpopmauus
2.2 KanubpoBKa C NOMOLLbLK BCTPOEHHOIr0 U3MEPUTENBLHOIO
yCTpOUCTBaA

3 - KAIMBPOBKA 3AWLNTbI HUTU HAKAJNA MO TOKY
4 — KANIMBPOBKA 3AWNTbI HUTU HAKAIJIA MO HANPAXEHWUIO

5 -MNPOBEPKA AHOOHOI'O TOKA C NOMOLLbIO BHELUHEIO
U3MEPUTEJIbHOIO NMPUBOPA

6 — MPOBEPKA CBETOAMOOOB

7 — MOUCK U YCTPAHEHUE HEUCMPABHOCTEN
7.1 HencnpaBHOCTb Lienen NUTaHUA HUTU Hakana
7.2 ManbIn TOK aHoAa
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

1-TIJIATA IMTUTAHUSA HUTU HAKATIA

Mcnonb3yemas B JaHHOM Mammorpade peHTreHoBckas Tpybka ocHalweHa 3a3eMSIEHHbIM
KaTogoM U OBOMHOM HUTbKO Hakana (cpokycHoro nsatHa). O6e HMTKM Hakana pacrnosioXeHbl
BHYTPW KaToda, Ux pasmepbl oopMUpyT ABa (POKYCHbIX NaTHa paamepom 0,3 n 0,1 mm. B
OOHO M TO Xe BpPeMs MOXeT WUCMOonb30BaTbCA TOMbKO OOHA W3 HUTEN Hakana B
3aBUCMMOCTU OT BblOpaHHON MEeTOOUKN NpoBefeHUsT IKCno3numm (6e3 yBenuyeHus unm c
NCNONb30BaHNEM YBENNYEHUS).

Mo ymon4yaHumio aHOAHbIN TOK PEHTFEHOBCKON TPYOKN nmMmeeT (PMKCUPOBAHHOE 3HaYeHUe.
AHOAHbIM TOK MOXHO OTperynmpoBaTb, HE3aBUCMMO A8 KaXO0ro 3HaYEeHUS HanpshKeHUs
aKcnosmuum B KB.

LindpoBbiM reHepaTOpoM (hopMUpyeTCs CuUrHan, n3 KoToporo hopmMmpyeTca ToK Hakana.
HuTb Hakana s3awmuieHa cneunarnbHbIMU CXeMaMu 3alnTbl, NpeoXpaHsaiWwuMn ee oT
NpeBbILEHNS MaKCUMarnbHO AOMYCTUMbIX 3HAYEHWUA TOKa HakKana u HanpsKeHus.

LEDS

IFIL

—>=0n
'4°4

I |
RY1 CURRENT FILAMENT B
SENSE SAFETY

o ERROR POWER RV6/7
1 AMPLI AMPLI 6
id STK4044 10mA=1khz
5 ; GEN ¢} A 2 RY4
¥! _SIN _ _ OUTSIN = ¢ P4 2
7 © VCA [ T1 hd Eiﬁl
3 XR2206 \ \Y
L‘ E

cTUo
\Y
0
@
m

L
4 SRI
S e
25 CLK DAC P8 é Rv3 =
[ LD 8043 R16 TP2
VREF VTP2=1V/10mA
IFIL MASMETER

= LM331

16 4 PULSEK
14 P PULSEA

8{> FILAMENT SELECTION

Ha nnate nuTaHna HUTK Hakana amnanTyAHO-4acTOTHbIM Npeobpa3soBaTenb NOAKIHOYEH K
nnate CPU 01-170, 4To NO3BOSISIET O4EHb TOYHO U3MEPSATL AenCTBYyoWmME MAC.

+135
LEDS  Ri2
o TNz 14 _}-Rulse A 1
M~ . < Chz 1g |-PulseK -
- + . R1s|C15 |
A +-TP4 '
o c13 Ic5 i
I +——1 curouT  vCC -g RI7 1V=10mA
) | N {21 CUREF COMPIN 7 - v TTP2 qye 1khz
0 7 -~ R13 R14 47| FROUT  THRES |5 *
DI 4 oo Re
O [ L | _.'_R.\“ L | LM331 .

cl4| ci6
icd : | R16

s
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

‘A‘wa‘

J
P P2
’ o[ RI6
5
[ L]
> O

GRID/GND
. .

6
F F TP1 | R|| R|RYZ
1 2 oy o
! O

RY3

)
P8 O
¢ @)

COMMON
SMALL W.
SMALL Mo.

LARGE W.
LARGE Mo.

- N w oo

— RV8

N <
o<

R RIR
TP7 v Ovv
4 e = 315

—<=m

TP4 JP3

CN2 . - e
r ] 5 TR
P13 JP2

RVI = +13Vec  TP1
RVZ = —13Vec  TP2
RV3 = V Safety TP3
RV4 = V/F Freq. TP4

RV5S = V Safety TP5 Filament current test Dis. [ METALTRONICA [ Appr.
RV6 = A Safety TPB

Filament GND Title
RV7 = A Sofely TP7 = 1.2V Ref “PCB 92-073-4

RVB = If Max TP8 V Ref. Dac. Size|File nome _ _
RVS = 2oSym  TP13 = V Sofety test ‘ 92-073-4.Dwg [P0V
Dote: 30-06-2004

A Safety Ref.
Anode current test
V Safety ref,

V/F Freq.

2 - KAJINBPOBKA AHOHOIO TOKA

2.1 O6wan nHcpopmaums.

AHOOHBLIN TOK ANS PeHTreHoBCKOM Tpyoku |, kKanubpyeTcs OTAENbHO ANA Kagoro
OTAENbHOro 3HadeHus HanpsbkeHus [KV] M ana kaxgoro (OOKYCHOro nsTHa, 4epes
3Ha4yeHue Toka Hakana ls.

YBenuyeHve Toka Hakana npmMBoAMT U K yBENIMYEHMIO aHOAHOIO ToKa, 1 HaobopoT.

M3-3a Hannumss NpOCTPaAHCTBEHHOrO 3apsga ANd MNOoNyYeHUst OAMHAKOBBLIX 3HAYeHUN
aHOOHOro TOKa NpW yBenuMyeHnn 3aHavyeHmsa HanpskeHnsa [kV] Heo6xoanmo ymeHbLuaTb TOK
Hakana, n HaobopoT.

[nsa kaxgoro dpokyca 3agaroTca ABa 3Ha4YeHUa aHo4HOro Toka - mAL 1 mAH.

3HavyeHne mAH oTHocuTCcs ANA HU3KUX 3HadeHun KB, a 3HadeHne mAL — ansa BbICOKUX
3Ha4YeHun KB nnm mAcC.

Kannbposka 3HaveHnin mAL 1 mAH BbINONHAETCS C NOMOLLBI OBYX aHanOrnyHbiX, HO
He3aBUCUMbIX npoLeayp.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

22 KanubpoBKka TOKa Hakarma C NOMOLWbLI  BCTPOEHHOro
U3MepuUTerbLHOro ycTponucTea

Mepen Havanom nbon kanMbpoBkM HEOHBXOAUMO BbiOpaTh PYHYHOM PEXMM YNpPaBreHNS U

yCTaHOBUTb 3Ha4YeHne MAc paBHbiM 40 (32) ansa ¢gokyca pasmepom 0,3 mm 1 16 MAc ons

dokyca pasmepom 0,1 mm.

B pexume kannbpoBku NCNONb3yTCS Creayowmne KHOMKK:

¢ Bbibopa cokycHoro naTHa.
¢ Bbibopa HanpsikeHusa B KB ansa uenbix 3Ha4eHun.
¢ YBenuyeHua n ymeHblueHna MAC.

00 | | O®

BenununHa aHogHOro Toka Ans Kaxgoro 3HadeHus KB ona kaxpgoro dpokyca 3aBUCUT OT
XapaKTEPUCTMK YCTAHOBMEHHOW PEHTreHOBCKOW TPYyOKkM, M 3Ty BenMYUHY Heobxogmmo
yCTaHaBnMBaTb B COOTBETCTBMM C KannbpoBo4yHOM Tabnuuen, noctaBnsieMon BMECTe C
Mammorpadgom.

Tabnuua gna peHtreHoBckoun Tpy6ku LLA.E. “XM12”.

BonbLion gokyc Manbin pokyc
mAH 90 mA | mAH 100 mA mAL 80mA mAH 22mA mAL 20mA
20-30 kB 35 kB 20-35«B 20-30 kB 31—-35«B

[na BBoga kanubpoBo4dHoOro 3HaveHnd mAH, HeobxooMmo nepeBecTu nepekniyaTenb
DIP1 B 6noke nepekntovatenen SW1 Ha nnate 01-170 B nonoxeHune “ON”.

mMAH

1 o S

i
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

[Ons BBOAA KanMOpOBOYHOro 3HaveHnsa mAL, Heob6xoaumMo nepeBecTn nepeknovaTenb
DIP2 B 6noke nepekntovatenen SW1 Ha nnate 01-170 B nonoxeHne “ON”.

mAL

ON

O o s i

W
R

B okHe “mAs” Ha gucnnee, OO/MKHbI NOSABUTLCSA 3HAYEHUA CreayoLwmnx napameTpos:
¢ mAH unn mAL, 3Ha4veHusa Toka Hakana ls B AMnepax (A).
¢ 3HauyeHne MAc, BbibpaHHble Nepen BXO4OM B PEXUM KannbpoBKu.
¢ [locne kaxgown akcnosvuun 6yaeT BbIBOAUTLCA OXWOaemMoe 3HaveHue
aHOAHOro TOKa M nonyyeHHoe apdeKkTMBHOE 3HaveHue |, B Munnmamnepax
(mA).

mAH it 4,710 A

90 la 90,1 maA

mAs 40

Mocne akcnosvumm MoxeT ObiTb BbINOSIHEHO OOHO W3 YeTbipex NPUBOAUMbBIX HUXKE
YCNOBUM:

a) AHOAHbIN TOK cocTaBun meHee 70% OT ero 0Xkmgaemoro 3Ha4YeHus.

B aTtom cny4ae Ha gucnnee BMeCTO 3Ha4YeHUs aHOOQHOro Toka noaAsutca Hagnueb “LLL.L7
(ot cnoBa “Low”- “HM3KMI”), YTO O3HAYaEeT OYEHb HU3KNIN TOK aHoAa.

B aTom cnyyae akcnosuuma 6yaet npepBaHa BCriomoraTefibHbIM TaiMepoM.

YBenunybTe ToK Hakana ls Ha 0,050 AMnep 1 NOBTOpPUTE IKCNO3ULMIO.

Ecnun Ha gucnnee BHOBb noaABuTCA Hagnuck “LLL.L", TO BHOBb NOBTOpANTE NpeabiayLuni
MYHKT, MOKa Ha gucnnee He nosiBUTCA 3Ha4YeHne aHoOL4HOro Toka B mA BMECTO MHAMKaUUn

‘LLL.L".

b) AHogHbIN TOK 60nee YyeM Ha 10% npeBbICUI CBOE OXUAaeMoe 3HayYeHue.

B aTom cny4ae Ha gucnnee BMeCTO 3Ha4yeHusi aHogHoro Toka nosasutca Hagnucb “HHH.H”
(ot cnoea “High”- “BbICOKMI”), 4TO O3HA4YaeT CrMLLKOM BbICOKUM TOK aHoAa.

YMeHbLlnTe Tok Hakana ks Ha 0,050 AMnep 1 NOBTOPUTE 3KCNO3NLMIO.

Ecnun Ha gucnnee BHoBb nosasutca Hagnucb “HHH.H”, To BHOBL noBTOpAWTE NpeabiayLwmnin
MYHKT, MOKa Ha gucnnee He NnosiBUTCA 3Ha4YeHne aHOL4HOro Toka B mA BMECTO MHAMKaUMn

‘HHH.H".
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

c) AHOAHbIN TOK HAXOAUTCA B OXMAaeMbIX npeaenax.

B atom cnyyae Ha gucnnee nosiBUTCA 3HA4yeHMEe Toka B MA, M3MepeHHOe BO BpeMms
nocnegHemn 3Kcno3nymn.

[ns nameHeHus Toka Ha 1 MA Heobxoanmo namenuTs I npnbnuantensHo Ha 0,005 A.

[na nameHeHus Toka Ha 5 MA Heobxogumo nameHnTb I npnbnnanTensHo Ha 0,025 A.

[ns nameHeHus Toka Ha 10 MA Heobxoanmo nameHuTs I npnbnuantensHo Ha 0,05 A.
[Mocne kaxgoro M3MeHeHusi 3HavyeHust Toka Hakana B “A” - |f npoBepbTe C MOMOLLLIO
NPOBEAEHUS SKCNO3NLMM BEMNYMHY UBMEHEHNSA aHOLHOrO TOKA.

[MoBTOpPANTE ONEpaumio Noka N3MepeHHoe 3HaYeHne Toka B mA He ByaeT OTKNOHATLCA OT
oXxugaemoro He bonee yem Ha +0 / -5%.
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d) CpabaTbiBaHMe 3alUTHOM Lenun, NpeaoxXpaHAaAoLWasa HUTb Hakana oT npeBbieHns
MaKCMMarsibHO AONYCTUMbIX 3HAYEHUN TOKa HaKarna u HanpsKeHus.

Ecnn npu Havane akcnosvuum OyaeT 3aduKCMpPOBaHO MpeBbIEHNE MaKCUMarbHO
AOMNYCTUMbIX 3HAYEHU CUNMbl TOKA U/MNN HanpsiXXeHUs, TO HUTb Hakana OyaeT OTKMYeHa
OT nnaTbl MUTaAHUA Hakana, a Ha [gucnnee B CEPBUCHOM MeH OyaeT BbiBe4EHO
coobuweHune “FILAMENT POWER SUPPLY >> FAIL <<” (“ MTUTAHUE HATN HAKANA >>
HEWNCIMPABHOCTb <<”).

MpeBblweHne MakcumMarnbHO AONMYyCTMMOro ToKa Hakana:

MpoBepbTe, oTkNoYeHbl N ceeTogmoabl LED1 n LED4 nocne HaxaTtusi Ha KHOMKY
BKITOMEHUS akcnosnumm ([X-Rayl]).

Ecnn ato Tak, TO yBenunybTe OMOpPHOE HanpshkeHne Ha TectoBon Touke TP1 cC
nomMoLLbio NepeMmeHHoro conpoTtusneHns RV6 ona gokyca pasmepom 0,3 mm unu ¢
NOMOLLbIO NepeMeHHoro conpotmenenna RV7 ona gokyca pasamepom 0,1 mm.

MpeBbiweHne MakcuManbHO AONYCTUMOIO HanpsXXeHus:

[MpoBepbTe, oTkMoYeHbl N ceetoamoabl LED1 1 LED4 nocne HaxaTusi Ha KHOMKY
BKMOYeHna akcnosmumm ([X-Ray]).

Ecnu aT1o Tak, TO yBenuybTe OMOpHOEe HanpsbhkeHue Ha TectoBon Touke TP3 ¢
NOMOLLbIO NepeMeHHoro conpotmaneHns RV3 ans oboumx gokycos.

3 - KAJINBPOBKA 3ALUATBI HUTU HAKAJIA 10 TOKY

lMocne kanubpoBKM aHOL4HOrMO TOKa CTAHOBUTCHA WM3BECTHbIM 3HayeHWe MaKCUMarbHOro
TOKa Hakana npu HanpskeHun B 20 KUNOBONbT.

MakcumanbHbIi - YypOBEHb TOKa Hakana Kanubpyetcs C  MOMOLBD  NepeMeEHHOro
conpotmBnenus RV6 gna manoro ¢okyca pasmepom 0,1 - onsi peHTreHOBCKON TPyOKu
mogenu “lIAE XM12” n gna 6onbworo ¢pokycHoro nsatHa pasmepom 0,3 Mm — ans
peHTreHoBckon Tpybkn mogenu “VARIAN M147”.

lMpegen 3Ha4vyeHus, NpeBbIWAKOWMA MakCMManbHO AONYCTUMbIM TOK Hakana 4epe3 HUTb
Hakana gnga kaxagoro dokyca onpeaeneHo B 10%.

Hwxe npuBoauTcst nowaroBoe onvcaHune npoueaypbl kKanmbpoBKu:

a) lMoagkniounte BONbTMETP, AnanasoH mamepeHus 10 BonbT NOCTOSHHOIO TOKa, K
TectoBon Touke TP6 (GND/”3emna’) n k TectoBoun Touke TPS.

b) Bbibepute MANbIA ®OKYC ecnu ncnonbayeTcs peHTreHoBckas Tpybka mogenu
“JAE” wnn BOJIbLUOM ®OKYC ecnu ucrmonb3yeTcs peHTreHoBckasi Tpyoka
mogenu “VARIAN”.

c) Bblbepute HanpsikeHne paBHbiM 20 KB.

d) N3mepbTe HanpsikeHue mexay TectoBbiMu Toukamu TP5 n TP6 (“semnsa”) Bo
BpeMsi pasbl NOAroTOBKM.

e) lMoagkniounte BONbTMETP, AnanasoH mamepeHus 10 BonbT NOCTOSHHOINO TOKa, K
TectoBon Touke TP6 (GND/”3emna’) n k TectoBoun Touke TP1.

f) C nomowibto nepemeHHoro conpoTusneHmss RV6 oTtperynupynte HanpshkeHue
Takum ob0pasomMm, 4ToObl OHO Ha 10% npeBblWano 3Ha4YeHWe HanpsKeHus,
NoNy4YeHHOE B KOHTPOsbHOM Touke TP5S oTHocuTtensHo TP6 (“3emna’™).
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4 - KAJINBPOBKA 3ALATBI HUTU HAKAJIA [10
HATIPAXEHUIO

Hwxe npuBoauTcsi nowaroBoe onvcaHune npoueaypbl kKanmopoBKu:

a) Yb6egutecb B TOM, 4YTO nepemblvka JP3 HaxoauTcst B 3aMKHYTOM MOSNOXEHUN.

b) MNoaocoeanHnte BonbTMETP, Anana3oH uamepeHus 10 BonbT NOCTOSAHHOIO ToOKa,
K TectoBon Touke TP6 (GND/”’3emnsa’”) un k TectoBon Touke TP13.

c) Buibepute MAJIBIM ®OKYC, ecnn wucnonb3yeTcs peHTreHoBckas Tpybka
mogenun “IAE” wnu BOJIbLUOMN ®OKYC, ecnn ucnonb3yetcs peHTreHoBCKas
Tpybka mogenu “VARIAN”.

d) Bblbepute HanpsihkeHne paBHbiM 20 KB.

e) N3mepbTe HanpsxkeHue mexay TectoBbiMu Toukamun TP13 n TP6 Bo Bpema dasbl
NOArOTOBKW.

f) TMogkniounTte BONbTMETP, AnanasoH namepeHus 10 BonbT NOCTOSAHHOIO TOKa, K
TectoBon Touke TP6 (GND/”3emna’) n k TectoBon Touke TP3.

g) C nomowbio nepemeHHOro conpotmeneHns RV3 oTperynupynte HanpsbkeHue
Takum o0pa3omMm, 4ToObl OHO Ha 10% npeBblano 3HaA4YeHWEe HanpsKeHUs,
nonyyeHHoe B TecToBbIX Toudkax TP13 n TP6.

5 - IPOBEPKA AHOQHOI'O TOKA C lNMOMOLYbKO BHELLUHEIO
N3MEPUTEJIBHOI O NPUBOPA

[MpoBepKy aHOAHOrO TOKa MOXHO BbINOSIHUTE C MOMOLLBIO BOSIbTMETPA WUMAN C MOMOLLbIO
ocumnnorpada, nogkno4vme ux k conpotusneHntio R16 Ha nnate 92-073.

M3mepeHne BbINONHAETCA BO BPEMSA MPOBEAEHUS SKCMO3MLUMU B TEYEHNE MUHUMAarbHOMO
BpeEMeHW, HeobxoauMmoro pnnsi onpeaeneHnss U3MepsemMoro 3HadYeHust C  MOMOLLbHO
MCNONb3yeMOro N3MepUTENbHOIO YCTPOMCTBA.

Mpn ncnonb3oBaHMM LUGPPOBOro BOMbTMETPA BPEMSA M3MEPEHMS MOXET npeBblwaTb 1
CekyHay, No3TOMy BpeMs AN 3KCNo3uumMm HeobxoauMo yCTaHOBUTL B Auanas3oHe ot 100
0o 130 mAc ansa 6onblworo gokyca n 32 mAc ans manoro (okyca.

HE UCIOJIb3YUTE LUNPPOBbLIE BOJIbTMETPbI B PEXXUME ABTOMATUYECKOIO
OMPELENEHNST OWAMA30HA W3MEPEHUA - B 3TOM CJ/IYYAE BPEMS
BbIINOJIHEHUA USMEPEHUA BYAET MNMPEBbIWATb 1 CEKYHAY!

Mpn ncnonb3oBaHuK ocuunnorpadga co BCTPOEHHON NaMsiTbio peKoOMeHAYEMblE 3HA4YEHMUS
HacTpOeK HABMSATCA TaKMMKU Xe, Kak W Ang cryvass WMCNoNb30BaHUA BCTPOEHHOrO
munnuamnepmetpa (40 MAc gns dokyca pasmepom 0,3 mm un 16 MAc gna dokyca
pasmepom 0,1 Mm).
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O HanuuMm He HyneBOro MoTeHLMana aHoO4HOro Toka curHanuaupyet csetoguon LEDS.
Uem sipye OH CBETUTCHA BO BPEMS SKCMO3NLUKM, TEM BbILLE 3HAYEHME aHOOHOMO TOKa.
NMPUMEYAHUE: He ncnonb3aynte ana KanuopoBKM 3Ha4YeHUs HanpsikeHusa KB, He
yKa3aHHble B KanMbpoBO4YHOM Tabnuue Ans aHOAHOro Toka, NocTaBNAeMon BMecTe
¢ mammorpacom!

6 — [IPOBEPKA CBETO4NOL4OB

LED1 MogkntoyeH K uenu, CUrHanuampyrowen O COCTOSHUN SMEKTPOHHOW MNaThbl.
CeeTutcs npu HopmanbHon pabote mammorpada.

LED2 MoaknioyeH Kk BOMbPamMoOBON HUTWU Hakana (TONbKO MPU UCMONb30BaHUN
ONUUOHaNbHO yCTaHaBNMBaeMoOWn GUMeTanIMYeckon peHTreHOBCKOM TPYOKM).

LED3 YKasblBaeT, kakol dokyc BbibpaH — MATbIN nnn BONbLUOW. Ceetutcsa npu
Bblibope MAJTIOIO ®OKYCHOIO MATHA.

LED4 Yka3biBaeT Ha cocTosiHne paboTbl 3aWMTHOM CUCTEMbI ONS HUTM Hakana.
CBeTunTCAa KOraa Ha HUTb HakanuBaHUs NOOAETCs NUTaHKe.

LEDS [MoaknoyeH K BbIXOAHOW Lenu aMnnuTyaHO-4aCcTOTHOro npeobpasoBaTens

LM331. CseTutcAa TOMbKO BO BpeMs 3KCMO3UUUK, W €ero HApKOCTb
nponopuMoHarbHa cune aHoOAHOro Toka.

7 — [MTOUCK U YCTPAHEHUWUE HEUCITIPABHOCTEU

7.1 HeucnpaBHOCTb NnaTbl NUTaHUSA HATU HaKana

MosiBneHne B cepBucHOM MeH coobuienus “FILAMENT POWER SUPPLY >> FAIL <<”
(“MNATA MNTAHNA HATW HAKATA >> HEVMCTIPABHOCTb <<”) ceugetenbcteyeT nubo
O HEeuCnpaBHOCTM MnaTtbl NUTaHUA HUTU Hakana (nnatel 92-073), nMbo o neperopaHun
HWUTW HaKarna B PeHTreHOBCKOW TpyOke.

a) Ecnn npobnema He wucyesaeT nocne OTKMYEHUS W MOBTOPHOrO BKITHOYEHUS
mMammorpada, To HeobxoauMmMo npoBepuUTb Ha OOpbIB C MOMOLLBHD OMMETPa,
LeNOCTHOCTb NnaBkux npegoxpanutenen F1 n F2 n camm HUTU Hakana.

b) Ecnn cooblieHne 0 HeucnpaBHOCTM MNOSIBNSIETCS TOMbKO BO BpPeEMSA MpOBeAeHUs
3KCMo3numm, To NpoBepbTe, HE NMPOUCXOAUT N cpabaTbiBaHWE 3aLUTHbLIX LiEenen,
NPEeAOXPaHALWMX HUTb Hakana OT MpeBbleHNA MaKCUManbHO OONYyCTUMbIX
3Ha4YeHMWI ToKa HaKana n HanpsKeHus.

Mpn Heob6xogMmocTn paboTbl C 3INEKTPOHHOM NNaToM NUTAaHUA HWUTU Hakana
peKoMeHAYyeTCA BpPEMEHHO 3aMeHUTb pPEeHTreHOBCKYK TpPyOKy aBTOMOOUNbHOMU
namnon HakanuBaHusa 2x50 BT ¢ ABymMA napannenbHO NOAKMNHOYEHHbIMU HUTAMU
Hakana.

MogoBHas namna ABNAETCa XOpoLlen MMUTaLMEN Harpy3ku, CO34aBaeMon PEHTFEHOBCKOM
TpybKOM, N NO3BONSAET NPOM3BOAMTL BCE HEOOXOAMMbIE Onepauumn ¢ nnaTon nutaHus 6es
pUCKa CxXeudb HATb Hakana B PEHTFEHOBCKOWN TpyobKe.

B NOoAOBHbLIX  YCINOBUAX BbICOKOBOJIbTHAA LUEMNb _ ABNAETCAHA
PA3OMKHYTOW. HE TMbITAUTECb BbINOJMHUTL 3KCNO3ULMIO B 3TUX
YCNOBUAX, MPEOBAPUTENIbHO HE  OTKIKOYMB  BbICOKOBOJNbTHbLIN
FTEHEPATOP!!!
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[nsa oTKMo4YeHNs BbLICOKOBOSIbTHOIO reHepaTtopa ucnonbdynte nepekntoyatens DIP2 B
Onoke nepeknovatenen SW2 ana oOTKNOYEeHUMs uUenu ©Ge3onacHoCTM UHBepTepa,
N3BNEKNTE N3 rHe3q COOTBETCTBYHOLUME MNIABKME MNpeaoXpaHuTenu M nogoxaurte, noka
KOHOEHcaTopbl GuNbTpa He paspsaaTcs.

[Mocne nonbITKM NPOBEOEHUSI IKCMO3MUMW B TaKMX YCMOBMUSX, BKITHOUMTCS COCTOSHWUE
CUrHanNu3upyLlee HeMcnpaBHOCTb U3-3a HEJOCTATOYHOIrO 3HaYEHUST aHOOQHOro TOKa.

7.2 HU3kun aHOAHbIN TOK

Ecnu nocne okoHyaHua akcnosvumm B PYYHOM pexume Ha gucnnee nosiBUTCA
coobenne “LOW ANODE CURRENT” (“HU3KWW AHOOHBLIA TOK”), To npoBepbTe
KanmbpoBKy aHOOHOro TOKa.

310 coobLleHne He NosIBNSETCA NPU NPOBELEHMN SKCMO3MLMN B aBTOMATUYECKOM peXnme
(v B ABTOMATUYECKOM, Hn1 B MOYABTOMATUYECKOM pexunmax), Tak kak 3Ha4yeHue
TOKa M BPEMEHU NPaBUITbHO BbIYMCIISETCA Aaxe npy 60nbLNX Bapruaumsax aHO4HOro Toka.
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BbICOKOBOJIbTHbIU TEHEPATOP

1 - ONNCAHUE

2 - NNPOBEPKA kB MEXAQY TECTOBbIMUA TOYKAMU “TP1” U “TP2” HA
MIATE 94-132

3 — NPOBEPKA 3HAYEHUA HAMNPAXEHUA “kB” BE3 BCKPbITUA
KOPIMYCA MAMMOIPA®A

4 —- TOYKMN OANA NPOBEPKU U PETYJIMPOBKU

5 - KOHTPOJ1Ib BPEMEHU 3KCMNO3ULUA

6 — PEINYJINPOBKA MAKCUMAJIbHOIO BbIXOOHOIO TOKA
7 — KOHTPOJIbHbIE CBETOANOObI

8 —NMOWUCK N YCTPAHEHUE HEUCNPABHOCTEN
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1- O[MIUCAHUE

Mo oTHOoweHM K “3emne” BbICOKOBOSIbTHbLIN TFeHepaTop WMeEeT MONOXUTENbHYIO
NONSAPHOCTb, T.K. OH UCMONb3yeTCH ANA NUTAHUS PEHTIEHOBCKOW TPYOKU C 3a3eMNeHHbIM
KaTogoM.
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Heobxoanmoe 3Ha4eHMe BbICOKOrO HamnpsiKEHWA yCTaHaBnuBaeTcss ¢ nomolbto LMY
Yyepes OnTUYECKN N30NMPOBaHHY BOCbMNBUTHY0 WwnHy IC6/IC7/1C8.

HeobxoouMO NOAYEPKHYTb, YTO 3aMblkaHWe 4epe3 3eMSIl0 NoAaBaeMblX OMNTUYECKM
N30MMPOBaHHbIX KOMaH4 (OU3NYECKN CBA3AHO C KHOMKOW BKIHOYEHUS PEHTTEHOBCKOro
nanydyenns ([X-Ray]). 3to o3HauvaeT, 4YTO KOMaHAbl MOryT nepegasatbcs, oT LMY Ha
BbICOKOBOSbTHYH CUCTEMY MUTAHUSA TOSNbKO KOrAa KHOMKa 9KCMO3MLMN aKTMBUPOBaHa.

Ecnu 3Ty KHOMKY OTNYCTUTb, TO BbICOKOBOSIbTHAsA CUCTEMA MNUTAHUS HEMEeASIEHHO
OTKINKYaEeTCA.

[Ona nonyvyeHns ToyHOro 3HadeHus “kB”, yctaHoBneHHoro ¢ nomouwbio LMY, cnyxut
KoHTporinep PWM  (KOHTponmnep  WWMPOTHO-UMMNYSbCHOMO  MOAYNATOpPa) KOTOPbIN
perynupyeT BbICOKOE HanpsiKeHne, OTCrnexmnBas ero ¢ NOMOLLbI0 N3MEPUTENBHOrO MocCTa.
Monoca ¢ wwupuHon NeTnu pasHoM okono 3 Ky 1 nonoxutenoHas obpaTHas CBA3b C
perynatopom, obecneyvmBaloT uaeanbHyl  CcTabunus3aumio  3HAYEeHUS  BbICOKOMO
HaNpsXKeHUs1, a Tak e NO3BONSAIT NOSTHOCTBIO OT(PUNLTPOBLIBATL NOMEXU Ha YABOEHHOW
4YacToTe HanpsKeHUs NUTaHWUS U3 BblAABaeMOro BbIXOLHOIO curHana.

BbllweonncaHHble  0COBGEHHOCTM  BbICOKOBOSIbTHOIO  reHepaTtopa MO3BOMAAT  eMy
reHepupoBaTb CUrHam Hy>XHou opmbl 6e3 BbIBPOCOB Ha pPOHTaxX MMMNYMAbCOB U C
YCTaAHOBIIEHHbIM 3Ha4YeHNeM HanpsxeHusa “kKB”, NONHOCTLIO He 3aBUCALLUMM OT BESTUYMHDI
aHOAHOro ToKa, N0gaBaeMoro Ha PeHTreHOBCKY0 TPYOKy.
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28-Apr-95
14:16:54

Main Menu

NO or SLOW TRIGGER

Mem C
1 s 1kV

" PChan 1

1 s 1kV

CH1

48 v DC
BWL

CHL 1 V=
cH2 1 V=

T/div .1 s

dopma curHana “kB” nsamepeHHasi B tectoBon Touke TP1 ana HanpsbkeHnn B 20 n 35 “kB”.

Ha ocuunnorpamMMme rnokasaH CurHasn BbICOKOro HanpsaXeHusd, I/I3MepeHHbII7I B TECTOBOW

Touke TP1, ana HanpsxeHnn B 20 n 35 “kB”.

Ha atom curHane oTcyTCTBYIOT BbIOpoCbl B Nobom pexumme paboTbl reHepatopa, a
3HayeHne HanpsbkeHus “kB” coBeplUeHHO He 3aBUCUT OT TOKa Hakana, nogaBaeMoro Ha

PEHTreHOBCKYO TPYOKy.

28-Apr-95
14:11:37

Main Menu

NO or SLOW TRIGGER

~Chan 1

Iims 5V

BWL

CHl 5 V=
cH2 1 V=

T/div 1ms

Bpems nosbiweHns 3HadeHus “kB” obbl4HO cocTasnsieT okono 1,5 mCek npu ntobom
pexXume Harpysku.

MHBepTep, OrpaHnyYMBaOLLMA MaKCMManbHbI TOK, obecneymMBaeT uaeanbHyl 3awuTy
PEHTTEHOBCKON TPYOKM OT MNpeBbIWEHNA MakCUManbHO AOMNYCTUMOro TOKa, MpU 3TOM
BpeMS yBenu4eHnsa HanpsxxeHus “kB” obblvyHO cocTaBnsieT okono 1,5 mCek.
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2 — [IPOBEPKA “kB” MEXLY TECTOBbIMA TOYKAMU TP1 U
TP2 HA TIJIATE 94-132

Takylo NpOBEpPKY MOXHO BbINOMIHUTL C MNOMOLLB OObl4HOrO LMEpPOBOro TecTepa C
avanasoHoM u3amepsaemblx HanpsbkeHnin 1000 BonbT MOCTOSIHHOMO TOKa M BXOAHbLIM
conpotmBneHnem 10 MOm 6e3 ncnonb30BaHMs BbICOKOBOMbTHOIO AENUTENS.

[ns BLINONTHEHMSI MPOBEPKM NOAKNIYNTE BONbTMETP UMK ocumnnorpad B pexmme namsatn
K TectoBbiM Toukam TP1 n TP2 (GND/”3emnsa”) Ha nnate 94-132.

OTknNounTE NpepbiBaHNE PEHTIEHOBCKOrO M3NyyYeHusl, OAHOBPEMEHHO HaXaB Ha KHOMKM
“copoca owmnbkn” ([RESET alarm]) u yBenunueHnsa “kB+”([kV+]) (npepbiBaHne Gyaet
OTK/MIOYEHO TONMbKO Ha BPEMsi OLHOM 3KCMo3uuuun), OTKIYUTE KacceToaepXaTensb,
BblbepuTe pyvyHOM pPeXmMm M yCTaHOBUTE 3HaYeHue “MAC” goctatovyHO GonblinM, YTOObI
obecneuntb CTabUNbHOCTb N3MEPSEMOrO 3HAYEHNSA HANPSXKEHUS.

HanpsixeHue “kB” HanpsixeHue “B” (nocT. Toka) mexagy TP1 un
TP2 (+1%).
20 kB 279 B
21 kB 293 B
22 kB 307 B
23 kB 320 B
24 kB 334 B
25 kB 348 B
26 kB 362 B
27 kB 376 B
28 kB 390 B
29 kB 404 B
30 kB 418 B
31 kB 432 B
32 kB 446 B
33 kB 460 B
34 kB 474 B
35 kB 488 B

B paHHom Tabnuue nokasaHa CBA3b Mexay 3HadeHnem “KB” 1 HanpsbkeHnem mexay
TecTtoBbIMK Todkamun TP1 n TP2.

NMPUMEYAHUA:

1.

MpuBeneHHble B Tabnuvue 3HavYeHUs cnpaBensiMBbl B TOM Cryvae, ecrnv OrnopHoe
HanpskeHne ons LIAT, onpegensiowero BenuyunHy HanpsbkeHna “kB”, namepeHHoe
B TectoBon Touyke TP8 pasHOo 5,00 BonbT NOCTOSHHOrO TOKa (CTaHgapTHas
Kanubposka).

B mncknoumtenbHbIX criydasx 3HaveHue HanpsbkeHua “kB” MoxHO perynupoBaTbh C
nomMoLbio nepemeHHoro conpoTtuerneHnss RV1 Ha nnate 94-132. B atom cny4vae
npuBoAMMble B Tabnuue COOTHOLWUEHUS AN HanpshkKeHWs Mexay TecTOBbIMU
Toukammn TP1 wn TP2 6Gonbwe He 6yayt cnpaBeanuBbl. [lepemeHHoe
COMpPOTUBINEHNE OKa3blBaeT BIMSIHME HA BECb AMana3oH HanpsxeHus “kKB”, noaTomy
npouvsBoaAuUTe pPerynMpoBKY HanpsbkeHUsA AnA 3HavyeHusa 28 KB B ka4vecTtBe
cepeauHHOM TOYKM.

B ykasaHHbIX npefenax HanpsbkeHne nuTaHus Mammorpadpa He oOkasbliBaeT
BNMUAHUA Ha 3HAYeHUe HanpskeHns “kB”.
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4. B HopmarnbHbIX YCnoBusix paboTbl annapata BenMyYMHa aHOOHOro TOKa He
OKasblBaeT BNUSHWE Ha 3Ha4YeHue HanpshkeHusa “kB”.

5. Onga OTKMOYEeHNa npepbiBaHUS PEHTIEHOBCKOrO U3fy4YeHusi BO BpeEMSA U3MEPEHUS
ncnonesyetcsa nepeknioyarens DIP4 B 6noke nepeknioyatenen SW1 Ha nnarte 01-
170 (ero Heobxogumo nepesectu B nonoxexHve “ON”). AHanormdHoro adpdpekra
MOXHO [OOCTUYb OOHOBPEMEHHbIM HaxaTuem Ha KHoMkn “cobpoca owUOKK”
([RESET alarm]) n ysenunuernns “kB+” ([kV+]) (npepbiBaHne 6yaeT OTKIHOYEHO
TONbKO Ha BPEMSA OHOMN 3KCNO3NLMN).

6. N3amepeHue 3HadeHus HanpsxkeHus “kB” OBA3ATEJIbHO HyxHO npoBoauTb
Tonbko B  PYYHOM pexvme ynpaBneHuss mammorpadoM, Tak Kak B
aBTOMaTU4YECKOM pexume neped nNpoBedeHWeM  3KCnos3vumm  obssaTtenbHO
nogaeTcsa npeaBapuTenbHbI MMMNYIbC ANSA BbINOMHEHNS NPEeA3KCNO3NLNN.

7. Ecnv He MeHATb HAacTPOWKy nepeMeHHoro conpotmerieHna RV1, To 3ameHa Gnoka
WHBEpTEpPa WM BbICOKOBOSIbTHOIO TpaHcdopmaTopa He BIIMAKT Ha 3HayYeHus
HanpsbkeHns KB, NoaToMy nocne ux pemMoHTa MpoM3BOAUTL NepekannubpoBKy He

TpebyeTcs.
3 — IPOBEPKA 3HAYEHUS “kB” BE3 BCKPbITUS KOPITYCA
MAMMOIPA®A

1. Ecnn mammorpad oOHOBpPEMEHHO OCHalWleH ABYMSA CMEHHbIMM unbTpamun -
MONMOAEHOBLIM, U POAMEBBLIM, TO U3MEPEHME 3HaveHus HanpsbkeHua “KB” 6e3
BCKpbITUA  kopnyca mammorpacda OBASATEJIBHO HyxHO npoBogutb C
ncnonoesosaHnem MOJIMBOAEHOBOIO dwunbtpa. lpy 3atoM Ha nytm mexay
N3MEPUTENbHBIM YCTPONCTBOM W  WUCTOYHUKOM PEHTIEHOBCKOrO M3MNyYeHUsi He
AOJTKHA HAaXO0ANTbCA KOMNPECCUMOHHas fnonartka.

2. CTteneHb TOYHOCTU U3MEPEHMNSA 3HaYeHUs HanpskeHus “kB” ¢ NOMOLLbI BHELLUHUX
N3MEPUTENbHbLIX NPUOOPOB 3aBUCUT OT JIMHENHOCTWU NOrPELIHOCTU U3MEPEHUS OIS
pasnuyHbix 3HayYeHun “kB” ons cooTBeTCcTBYlOLLEero npudopa. lNepea nposeaeHNeEM
N3MEPEHUN _DPEKOMEHOYETCA O3HAKOMWUTbCA C PYKOBOACTBOM K WCMNOJIb3YEMOMY
n3mMepuTenbsHOMy npubopy M B OCOBEHHOCTM C yKa3aHUAMW MO MCMNONb30BaHMIO
NONPaBOYHbIX KOIMDMULIMEHTOB, 3aBUCALLMX OT BeNUYUHbI “KB” M OT TOoNuMHbI
mMonnbaeHoBoro dunbTpa. Ecnn peHTreHoBCKOe OKHO Ha Tpybke nposiBnsieT
NpU3HaKNn mMeTannusauuu, To NpaBUiibHOE U3MepeHue 3HadeHnsa “KB” ¢ nmomoLybio
BHELLUHMUX WM3MepUTENbHbIX NPMOOPOB B 3TOM Clydae HEBO3MOXHO, W TaKyk
peHTreHoBckyto Tpyoky HEOBXOAMMO 3ameHnTb.

3. CamMbIM TOYHbIM N HaAEXHbIM CNOCOOOM M3MepeHUst 3HaveHus “kB” 6e3 BCkpbITUA
Koprnyca Mammorpada sBnseTcs MCMNonb30BaHWE BHELIHEro BbICOKOBOSIbTHOMO
aenvrtens.

[pyrne mnamepeHuss 3HadeHus HanpsbkeHus “kB”, onucaHHble B npegblgywiem pasgene
AaHHown [naBbl, Takke ABNAKTCA NPUMEHUMbIMM.
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4 — TOYKN []151 TIPOBEPKU U PET'YTIMPOBKU HATIPAXEHUSA

KoHTponbHble Touku TP1-u TP2 nna npoBepku 3HadeHusa “kB” Ha MOI

nHBepTepe (nnata 94-132)

KoHTponbHasa Touka TP11 u nepeMeHHOe CoOnpoTUBJIEHUEe
RV2 nnsa perynupoBKU MakCUMalibHOro BblxonHorO/fOKa
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MepemeHHde conpoTuBneHne RV1 onsa KOppekTMpoOBKU 3HAYEeHUNA

HanpsxeHusa “kB”

MNnaTta PCB 94-132:

B COOTBETCTBUMN C

“KB”

Tabnuuen npeobpasoBaHMA 3HAYEHUI HaNPSHKEHUS.

MCHOﬂbSyeTCﬂ ana npoBepkn 3Ha4eHuA

TP1

GND/“3emng”.

TP2
TP3
TP4

Ncnonb3yeTcst 4ns onopHOro 3a3eMrieHus.

+5 BonbT NOCTOAHHOIO TOKA.
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TPS Mcnonb3yeTcsa Ans KOHTPOSst BPEMEHW SKCNO3ULIUMN.
TP6 OnopHas yactoTta 100 kI'y,
TP7 Wcnonbayetca LY ans KOHTpons 3HavyeHuss HanpsxeHus “kB”.

HanpsibkeHne B kOHTponbHom Touke TP7 paBHo 1/100 HanpskeHus B
KOHTpOsibHOW Touke TP1 (3TOo cnpaBeanuBO Kak BO BPEMS NMOArOTOBKM,
Tak U BO BpeMsi NPOBEAEHNSA IKCNO3NLNN).

TP8 +5,00 BonbT NOCTOAHHOrO TOKa — OMOpHOe 3HadeHue gna LAIl
(cTaHgapTHaga kanubposka).
TP9 He ncnonbayeTtcs.

TP10  BHyTpeHHee BxOAHOE HanpsihkeHue +15 BonbT NOCTOSAHHOIO TOKa.
TP11 OnopHas To4yka ans 3agaHnsa BepXHero npegena BbIXo4HOro ToKa.

TP12 Mcnonb3yetca aOns  mM3MepeHust BbIXogHoro Toka: 1 BonbT
NOCTOAHHOro Toka = 10 Amnep.

TP13 Vicnonb3yeTtcsa ans onopHOro 3asemMneHus.

MNnata PCB 00-168 (co cTopoHbl MHBEpTEpa):

INcnonb3yetca gns koHTponsa Bbixogos MHBEPTEPA n USMEPUTEJIBHOIO
MOCTA.

Mcnonbdyetca nOna KoHTpons BbixogHoro Toka WIHBEPTEPA: 1 Bonbt
nepemMmeHHoro Toka = 10 amnep.

5 - KOHTPOJ1Ib BPEMEHHU 3KCIo3nymm

[lna aToro MOXHO MCNoNb3oBaTh ocuunnorpad B pexume namsaTv, NoAKMYas ero K
TecTtoBbiM Toukam TP5 n TP2 (GND/”3emne”).
Mmnynbc B 9TOM ToYke umeeT amnnutyay npmbnuantensHo 13 BonbT NOCTOSHHOMO TOKa n
ANUTENBHOCTb, PABHYH BPEMEHWN SKCMO3NLUMN.

6 — PE'YJIMPOBKA MAKCUMAJIbHOIO BbIXOLJHOIO TOKA

Ona  perynupoBkM  BbIXOOHOMO  TOKA WHBEPTEpPA  UCMOMb3yeTcss  NepemMeHHoe
conpotmBneHme RV2. lpu aTom onopHoe HanpsbkeHne B TectoBom Touvke TP11 ans
pasfMyHbIX KOHUrypauum mammorpadya CoCcTaBIisieT:

2,0 BOnbTa NOCTOAHHOMO TOKa (4151 PEHTFEHOBCKOWM TPYOKM MOLLHOCTLIO 5 KBT).

1,7 BOMbTa NOCTOSIHHOIO TOKa (ANSA ONUWOHANbHO yCTaHaBnMBaeMon GumeTtannu-

4YeCKOW PEHTrEeHOBCKOM TPYyOKM).
Ecnn 3HayeHne TOKa Hakana TakoBO, YTO aHOAHbIA TOK MOXET MpeBbIWaTb
YCT@HOBMEHHOE MNpedenbHOe 3HayeHue, TO 3HaYeHue BbIXOOHOro HanpskeHus “kB”
yMeHbLUaeTcs TakuMm obpasom, 4ToObl He ObiNo NpeBbIEHO MaKCUManbHO OOMNYyCTUMOE
3Ha4YeHne MOLLHOCTM.

7 — KOHTPOIJIbHBIE CBETO4NO/L4bI (LED)

Ecnu ceetognon LED1 cBeTUTCA 3eneHbIM CBETOM, TO 3TO yKa3blBaeT Ha HOpMaribHOe
COCTOSIHME nnaBkoro npegoxpanutens F2 v Ha paboTy BHYTPEHHEro Bxoda HanpsKeHus
+15 BonbT NOCTOAHHOIO TOKA.

Ceetognoa LED1 HaunHaeT cBeTUTbCA XenTbiM CBETOM BO Bpemsi akcnosuuun. Ero
MOXHO WCMONb30BaTb AN KOHTPOMSA TOro, Kakoe pPEHTIEHOBCKOE  M3rydeHune
NCNonb3yeTcs: HeNnpepbiBHOE U NPEepPLIBUCTOE.
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8 — [TOUCK N YCTPAHEHUWUE HENCITPABHOCTEU

B 6noke mHBepTepa M B BbICOKOBONBbTHOM TpaHcdopMaTtope OTCYTCTBYHOT 4acTu, npu
NONOMKE KOTOpPbIX NONb30BaTENb CNOCOOEH MCNPaBUTb UX HA MECTE CaMOCTOATENBHO.

Tak kak noBpexaeHve uHBepTepa MOXET ObiTb BbI3BAHO MOSIOMKOW BbICOKOBOJSIbTHOMO
TpaHcdopmaTopa, TO PeKOMEHAYETCA 3aMeHATb UX BMECTE BO U3bexaHne noBpexneHust
HOBOIro MHBEpTEpA.

CtaHpapTHble namMeputesribHble Npubopbl, HE NO3BOSIAKT NPSMO Ha MeCTe MPOU3BECTU
NPOBEPKY UCMPaABHOCTN paboTbl BbICOKOBOSIbTHOIO TpaHcdopmMaTopa.

MHBepTEep N BbICOKOBOSIbTHLIN TpaHCoOpMaTop MOryT OblTb OTPEMOHTUPOBAHbLI TOSLKO B
3aBOLCKNX YCITOBUSIX.

Ecnn Ha aucnnee nosButca coobuweHne “-- INVERTER -- Vdc in = xxx V' SERVICE =
NOK” (“-- UHBEPTEP — Hanp. n.1. (uHB) = xxx “B” PABOTA = HE B NMOPAOKE”), 10
npoBepbTEe: COCTOSAHME NaBkoro npegoxpanntensa F2 Ha nnate 94-132.

HanpsikeHue Ha nHBepTepe A0SMKHO COCTaBNATb Okono 550 BonbT NOCTOSHHOIO TOKA.

Ecnun Ha gucnnee nossutcsa coobuweHnune “-- INVERTER -- Vdc in = xxx V. SERVICE = OK”
(“-- MHBEPTEP — nHanp. n.T. (uHB) = xxx “B” PABOTA = B MNOPALOKE”), n npn atom
HanpsPKeHWe MOCTOSIHHONO TOKa Ha uHBepTepe 3HaunTernbHO Hmxke 550 BonbT, TO
NpoBepbTE BXOAHOE HamnpsbKeHWe Ha UHBEPTEPE N COCTOSIHME COOTBETCTBYHOLLMX NIaBKUX
npeaoxpaHuTenen.

Takke npoBepbTe HaANPSKEHNE N KOHTPOSbHYHO LieMb NMTaHWUs MHBepTepa.

Ha Bpemsi TeCTUpOBaHNA KOHTPOSbHYIO LieNb UHBEPTEPA MOXHO OTKIIOYUTL C MOMOLLbIO
nepekntoyatensa DIP2 B 6noke nepekntoyatenen SW2 Ha nnate 01-170 (nepeBeante ero
B nonoxeHue “ON”).

Ecnm Ha aucnnee noseutcs coobuieHne “LOW ANODE CURRENT” (MANbIA TOK
AHO[LA”), To npoBepbTe 3HadyeHWe HanpsbkeHna “kKB”, ecnu HanpskeHve wmexay
TectoBbiMM Toykamn TP1 1 TP2 paBHO Hynto, TO B 3TOM Criydae uHBepTep Heobxoanmmo
3aMEeHUTD.

[na npoBepKkn HanpskeHuUsl Ha KOHAEHcaTopax UHBepPTOpa, BO BpeMS NpoBeAEHUs
3KCNO3nLMM C UCMONb30BaHNEM CTOSMKA C pacTPOM, BbINOMHUTE cneaylLee: yCTaHOBUTE
napameTpbl akcno3uumm “30 kKB” ;100 MAC”, 3aTeM BbI3OBUTE Ha AUCMNEN CEPBUCHOE
MEHI0, MPOBEPbTE B HEM 3HAYEHNE HANPSKEHMSI MOCTOAHHOIO TOKa Ha UHBEpPTEpE 1
Ha)XMUTE KHOMKY BKIMIOYEHNSA peHTreHOBCKOro nanyyeHus ([X-Rayl]). 9kcnosnums npm aTom
He HavHeTcs. [locne 3Toro 3Ha4YeHne HanNpsXXeHUs NOCTOSTHHOrO TOKa Ha MHBEPTEpPE
N3MEHUTCS — OHO AOSMKHO ObITb NpMbnuantTenesHo Ha 100 BONbLT HWXKE ero npeabiayLero
3Ha4YeHus.
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CUCTEMA ABTOMATUYECKOIO
KOHTPOJIA 9KCMNO3Ununu
(PEHTTEHOOSKCINMOHOMETP).
NMPOIrPAMMA “ULTRA”

1 - WHPOPMALUUA, KOTOPYIO HEOBXOAMMO 3HATb T[EPEQN
HAYAJIOM PABOT

1.1 Mammorpacdunyeckasa cuctema

1.2 BbI60p KOMOMHALMM PEHTIFEeHOBCKOM NJIEHKU U 3KpaHa

1.3 Cuctema ansa o6paboTkn peHTreHOBCKOM NIIEHKN

2 - MNMPOLUEAOYPA NOAIrOTOBKMU

2.1 Havyano oTcyéTta onTM4ecKoun NyOTHOCTU

2.2 KombunHauus aHoaHbIX (hUnbLTPOB

2.3 KanubpoBKka geTtekropa

2.4 KanubpoBKa BenM4nHbl oTcTtyna [o]

2.5 KanubpoBka koacpcpuumeHTa ycuneHums [r] aetekropa

2.6 NopknroveHue MK ana BbINONTHEHUA KANNOPOBKMK

2.7 Qlpyrue MeToauKU U peXxuMbl paboTbl MammMmorpadca

2.8 ABTomatnyeckunm Mo/Rh comnbTp

2.9 PeHTreHOBCKas Tpybka ¢ ABOMHbLIM MONNMOAEeHOBO-
BOJibdhpaMOBbIM aHOAOM

2.10 U3meHeHUe ONOPHOro 3Ha4YeHUs NOTHOCTU NOCe OKOHYaHUA
KanmopoBKu

2.11 MakcumanbHbIN nNpeaen NNOTHOCTU rpyaun

2.12 O6wan KoHUenuusa KanmopoBKu

2.13 MNpoBepKa NIMHEUHOCTH

2.14 Hencnonb3yeMble peXnmbl paboTbl U 3KpaHbl A1A NNeHKN

2.15 OTKno4YeHne BbIOpPaHHLIX PEeXUMOB pPadboTbl U/UNKU IKpaHOB

ANA NNeHKU

3 - MNMPOLEAOYPA KAJITIMBPOBKHA
3.1 KannbpoBKa HyfieBOMn TOUKMU
3.2 PyyHas nowaroBas perynmpoBKa ONTUY€CKOMU NSIOTHOCTU
3.3 PoaueBbin ¢ounbTp
3.4 MakcumanbHbIX Npeaen NAOTHOCTU rpyau
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1 - UHOOPMALUA, KOTOPYHO HEOBXOAUMO 3HATb MNEPEL
HAYAJIOM PABOT

Mammorpad  ocHalleH  CUCTEMOW  aBTOMAaTUYeCKOro  KOHTPOSS  3KCMno3vuuumu
(PeHTreHO9KCNOHOMETPOM), OOHOW M3 CaMblX COBEPLUEHHbIX W3 NPeACTaBfEHHbIX Ha
CErofHsILLHEM PbIHKE.

PaboTa peHTreHO3KCNOHOMETPa OCHOBLIBAETCS Ha U3MEPEHUN IPPEKTUBHOMN NIIOTHOCTH
rpyon € NOMOLLbID OYEHb KOPOTKOro “NpeasKkCro3vLMOHHOI0” MMMynbca pPeHTreHOBCKOro
N3NyYeHns.

[aHHbIN MeToq SBMSeTcs Hauny4ywuMm crocobom Ans ocyLlecTBNEeHNs aBTOMaTU4ecKoro
KOHTpONS 3Kcnosuuum — paboTta Apyrnx aHanornyHbIX CUCTEM OCHOBbLIBAETCHA NULb Ha
OLEeHKe TOMLWMHbI rpyan.

MHTEHCMBHOCTb U3nyyYyeHus [r] namepsaeTca OeTEeKTOPOM BO BpeMSA MNPeAsaKcnosnuumn u
CNYXUT Ana onpegerneHvus nnoTHocTU rpyau. [locne 3Toro nonyyeHHoe 3HaveHue
WHTEHCUBHOCTU M3ry4yeHus no popmyne obpaTHOM NPONopLUmMOHansHOCTK npeobpasyeTcs
B 3HayeHue KoadpduLMeHTa, UCNoNb3yeMoro Ansi KOHTPONSA ANUTENLHOCTU 3KCNo3nuuu,
OCYLLECTBNAEMOro  4Yucto  uMdpoBbIMM  MeTogaMu  (3a  UCKNKOYEHMEM  pacyeTa
NHTerpanbHON O03bl).

kV

29 _ LARGE=low r

25 _ SMALL=high r

sample exposure
<10ms

Ha npuBegeHHOM Bbllle pPUCYHKE MOKasaHa cxema onpefeneHns BpeMEHW 3KCNno3uumm
npu WUCNONb30BaHUN MeToaa HYNEBOW TOYKWM c nNOMHOCTbIO aBTOMATUYECKUM
onpegeneHnem 3HadeHun “kB” n “mAc”.

3HayeHne napameTpa [p], onpegensemoe HanpsMyld Ha OCHOBE 3HayeHus
MHTEHCMBHOCTU u3nyyeHus [r], xapaktepusyeT MMAOTHOCTb uccnegyemon rpyan. OHO
MCNONb3yeTCca ANA NOUCKa HYXXHbIX 3Ha4YeHWn B ABYX Tabnuuax, cogepxalimx 3HavyeHus
“kB” n “MAc” Heobxogumble ANS MNONyyYeHUs WN30OPaKeHUA C HYXHOW ONTUYECKOW
MNAOTHOCTBIO M KOHTPACTHOCTbLIO. OTO MOMHOCTBIO COOTBETCTBYET [1poTOKONY onpeaeneHns
KayecTBa CHMMKOB, UCMOSIb3yeMOro B COBPEMEHHOM MaMMorpadmMyeckon NpakTuke.
Bbicokue 3HauyeHuss napameTpa [p] cootBetcTBytoT HU3KOW nnoTHocTv rpyau, nostomy
OS5 HAX UCMONb3YHTCHA HU3KMe 3HaveHna “kB” n “MAC”. Huskne 3HadeHnsa napametpa [p]
cootBeTcTBYIOT BbICOKOW nnoTHOCTM rpyau, M ANS HUX MWCMOMb3YITCH BbICOKME
3HAYEHUS HanNpPsPKeHUs B KUMOBOMbTaX M MHTErpanbHOW CUnbl ToKa B Munuamnep-
cekyHaax. 3HayeHust HanpsbkeHus “kB” He MoryT 6bITb M3MEHEHbI HAaNPsIMYHO, HO onepaTop
MOXeT BblOpaTb OOWH U3 YeTbipex BO3MOXHbIX AMANa30HOB C PasfnUYHbIMU NPOUISMn
3HayeHnn “kB”, nogxogsawmmMn ons pasnuyHblx cnyyaes. [aHHbIM nogxon AaeT nydwune
pe3ynbTaTtbl, Y4eM XOPOLLO U3BECTHble MeToanku Beicokon KoHTpacTHocTn (HC) n Huskon
[oabl (LD).
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MAMMOGRAPHY UNIT

LhP+TDP
SOFTWARE

5T
HGC

L

FoEg
(TTHER CPTIONTD

LLTRAFINE FOCUS)
WitH ERE

FHE FLOUS
WTH GAD

5TD
Hi
LD

PO
(OTHER CRTIONS)

e
Ma/my

Mg,

ULTRAFINE FOOUS
WITHOUT Ol

ULFAFHE FOEUS
WTE BEp

FIHE FOOCLE
— WTH M3

3 = AMDDE /FILTER
COWEIRATICNS

s +¢ OPERATING
e TECHNIQUES
LC

1% FILM /SCREEN COMBINATIONS

(DR OPERATOR'S CHONCE OF OTHER

FILM /SCREEN fAHODE JFIL TER /iy /OPERATING

TECHNIQUES) (4LED CHOKE OF REFERENCE I EXPOSURE

0.0, FOR DIFFEREMT DPERATORS). TECHNQUES

(16 FILM/SCREEN COMBINATIONS) x (3 x AMODE/FILTER COMEIMATIONS) x (3 « EMPDSURE TECHHIGUES ) x (4 DPERATING TECHNIQUES) =

576 DIFFERENT TECHNIQUES AVAILABLE
FROM WHICH TO IDENTIFY THOSE WOST SUITED TO THE OPERATOR'S REQUIREMENTS
IN ORDER TO GUARANTEE MAKIMUM IMAGE QUALITY

CRU-DWEOD1—00

Ha pucyHke Bbllle npvBedeHa AuvarpaMmma BO3MOXHbIX pPeXnmoB paboTbl NporpamMmel
‘ULTRA” B ee makcumanbHON KOHUrypauumn - ¢ ABOMHbIM MONMbaeHOBO-BObGpamMoBbIM
aHogom u asTomaTudeckum Mo/Rh punbTpom.

bBonblloe 4ucno 9KpaHOB ANS MMAEHKM W MMEIOLWMXCA MeTOAMK MO3BOMST TOYHO
HacTpOUTb CUCTEMY B COOTBETCTBUM C UMEKLLMMUCH crneundunieckumm TtpeboBaHUsSMU
OLHOrO WM HECKOISbKMX Nnorib3oBaTtenen. JTo Takke no3songet mammorpady pabotatb ¢
pasnuyHbIMMN TUNaMM MIEHOK.

Wcnonb3oBaHne CR-kacceT (crneumanbHble KacCceTbl, CHMMOK C HWUX CUYMUTbIBaAeTCS
cneumarnbHbIM annapatoM, - Y HUX HeT NSIeHKW, Ha MaMmorpade Ans HUX BbiCTaBNAEeTCS
crneumanbHbIl peXnm) BO3MOXHO, ecrnv Ha ambriemMe COOTBETCTBYHOLLEN MNMEHKA Wnu
aKkpaHa nmeetcs Hagnuce "CR".
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1.1 — Mammorpadmyeckasa cuctema

Mammorpady, peHTreHOBCKas MieHKa, PEHTrEHOBCKME KacCeTbl, MPOsiBOMHAs MalunHa u
Xumukatbl ansa obpaboTkm NneHkn — BCe 3TU KOMMOHEHTbl B CymMme 06pasytoT OfHY
EONHYIO CUCTEMY, dumHanbHOM Lenblo KOTOPOWN SBMSETCHA NOSyYeHne PeHTreHOBCKUX
CHUMKOB.

Bce «komnoHeHTbl CUCTEMbI wrpaioT cBOWO ponb  Ans  MNOSlyYEHUST  XOPOLUEro
PEHTFEHOBCKONO CHMMKa, W Ons 3TOro MMM HeobXoAMMO npaBWibHO YMNpPaBnsTb U
WHTerpupoBaTb MX Apyr Cc Agpyrom. Hwukakas cuctema He cnocobHa obecneynTb
pe3ynbTaTbl, COOTBETCTBYKOLINE TpebOBaHWSAM CyLLECTBYHOLMX MNPOTOKOMOB KOHTPOIS
kKadyecTBa, 6e3 coOOTBETCTByHOLEN KanMBPOBKM, y4UTbIBAOWEN BCe crneundunyeckmne
XapaKTEPUCTMKIN KaXaoro n3 BXogsAwWmx B 3Ty CUCTEMY KOMMOHEHTOB.

Llenbto gaHHOM npoueaypbl ABASETCA MHTErpaumnsa KOMNOHEHTOB CUCTEMbI ANS NOMyYeHns
HeobXxo4MMOM OMNTUYECKON MAOTHOCTM WU JIMHEWHOCTM MO BCEMY AManasoHy BO3MOXHbIX
3HaYeHUN NAOTHOCTK rpyaum.

1.2 — BbI6GOp KOMOMHaALMUN PEHTreHOBCKOMN NJIEHKN N 3KpaHa

Hwxe npusBoamntca knoyeBasi MHpoOpMaumMs MO MNOSTYYEHUO PEHTrEHOBCKUX CHUMKOB C
XOPOLUMM Ka4eCTBOM U306paKeHNs C UCNOSIb30BaHMEM MUHUMAITbHOW J03bl U3MNYyYEHWS.
[Ons nonyyeHns MakCMManbHOro KayecTBa CHMMKOB pPEKOMEHAYeTCs WCNorib3oBaTb
TONbKO T€ KOMOMHALMM PEHTTEHOBCKOM MMEHKN M 3KPaAHOB, KOTOPbIE PEKOMEHAOBAHbLI UX
NpoOn3BOaUTENSIMMN.

PeHTreHoBCkMe KacceTbl, npefHasHayeHHble Afs  MNonyyYyeHuss MaMmorpaduUyeckmx
CHAMKOB, OCHaLleHbl TOMNbKO OAHUM YCUIUTENbHbIM 3KpaHOM, npeobpasyomm
PEHTreHOBCKOE U3MyyYeHne B BUOMMBbIN CBET, KOTOPbIN U (DUKCUPYETCHA Ha NNEeHKe.

Kaxabin Takon 3kpaH obnagaeT CBOMM COOCTBEHHbLIM 3Ha4dyeHnem npeobpasoBaHusA
WHTEHCMBHOCTU PEHTFeHOBCKOrO W3NyYeHNs B BUOMMbIA  CBET, KOTOPbIA OOSHKEH
COOTBETCTBOBATb PEHTFEHOBCKOWN MNIIEHKE, UCMOSIb3yEMOWN B 3TOW KOMOMHaLNN.
PeHTreHoBCKME NNeHKu, npegHasHavyeHHble 49 UCMNOoNb30BaHUS B MamMorpadun, UMetoT
TONbKO OOWH CIIOM  CBETOYYBCTBMTENBHOW 3MYyNbCMM WM 00nagalT  pasfiMyHbIMU
3HaYeHUAMN YYBCTBUTEITbHOCTU N KOHTPACTHOCTH.

MpaBunbHbIA BbIOOP KOMOMHALMKN PEHTIEHOBCKOM MIEHKN M 3KpaHa NO3BOSISET MOMYyYUTb
PEHTFEHOBCKME CHUMKM BbICOKOrO KadectBa. BbliGop KOHKpeTHOW MCnonb3yemomn
KOMOMHaLUUKN NNEHKN 1 9KpaHa OOSMKEH OCYLLEeCTBNATLCA Nonb3oBateneM. [aHHbii BbI6op
oKkasblBaeT OOMbLIOE BNUAHME HA TO, Kakme [03bl PEHTTEHOBCKOro M3ryYeHust nony4vatoT
nauneHTbl BO BpeMsi MammMmorpadudeckoro obcrneaoBaHums.

1.3 — MposiBOYHaA mawmnHa Anst o6paboTKM PEHTreHOBCKOM NIEeHKU
Wcnonb3yemble B Mammorpacmm  peHTreHoBCkuMe  nrieHkM obnagawT  O4veHb
cneumduryecknmmn  TpeboBaHMsMM K UX nposiBke M 0bpaboTke, oTnuyarowmecs oOT
aHanNoOrMYHbIX XapakTepUCTUK OPYrMX TUMOB PEHTIEHOBCKUX NIEHOK.

Ansa nposiBkM MammMmorpadmyeckmnx CHUMKOB HAacCTOATENbHO PEKOMEHOYETCS UCNOSb30BaTb
MPOSABOYHYIO MawnHy Ans o0paboTKM pPEHTreHOBCKMX MMEHOK. 3TO rapaHTupyet
cobntogeHne TpeboBaHWM NO TeMnepaType N BPEMEHN NPOSBKU ANSA UCMONb3yeMOro Tuna
NAEHKMN.

TemnepaTtypa nposiBkM 06bIMHO NexuT B AvanasoHe oT 32 go 35° C. OHa okasbliBaeT
CYLLECTBEHHOE BIUSIHNE HAa BEMWYUHY PaOMONOrMYecKon [03bl, Heobxoaumow Aans
NOMy4YeHNs1 CHUMKOB C HY>KHOW ONTUYECKOWN NITOTHOCTbHO.
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2-IPOLEANYPA INOA4IrOTOBKHU

I'Ipexgu,e BCEro, BbIMOJIHUTE crnenytowine AencTBus:

« YcTaHOBKa Heobxoaumoro nporpamMmMHoro obecne4vyeHus
YctaHoBute Heobxoaumoe nporpammHoe obecrneyeHne u npoBepbTe paboTty
coegnHeHund Cc nocneagoBaTtesribHbIM NMOPTOM Mnepen Havasiom pa60T.

. [lposiBOYHasA mawMHa U pacTBOpbLI
[MposiBOYHaAs MawmMHa W UCNOMNb3yeMble B HEW pacTBOpbl AOMKHbl ObiTb B
noeanbHOM COCTOSIHUMM. PacTBopbl ONA NPOSBKM M (PUKCauunM pPEeHTreHOBCKOW
NNeHKM HeobXxoaMMO MeHSATb 3a AeHb A0 Havyana paboTbl C NNEHKOMN.

. PeHTreHoBckKkasi kacceTa Ansa npopeneHns TectoB
BbiGepuTe 1 nomeTbTe KacceTy, koTopasi OyaeT UCnonb3oBaTbCs AN NPoBeaeHUs
BCex TecToB. [10 BO3MOXHOCTU BblGMpaiiTe 3Ty kacceTy TakuMm obpasom, 4ToObl ee
onTu4yeckasi MNOTHOCTb Obina 6rM3ka K cpegHeMy 3HaAYeHUI0 Ans BCeX MMEHLLIMXCS
y Bac PEHTTEHOBCKMX KacCeT, UCMONb3yeMblX AN MOoMyYeHusi Mammorpadmyeckmx
CHUMKOB.

. [Mayka peHTreHOBCKOVI nneHkKn Ansa nposeneHnsA TectoB
Y6eantecb B TOM, YTO B MCMONb3yeMOW Nayke MMeeTcs AOCTAaTOYHO MIEeHKU Ans
npoBefeHNst Bcex TeCTOB, B NMPOTMBHOM CIlydae BCKPOWTE W UCMONb3yiTe HOBYHO
nayky.

« TecToBbIN IKBNBAmNeHT
B komnnekTte ¢ kaxabiM MammorpadomM NOCTaBnseTCA NIIEKCUrnacoBbii TECTOBbLIN
9KBMBAIIEHT, U3rOTOBSIEHHbBIN U3 TPEX NNACTUH OprcTekna TOMNWMHON No 2 CM U Mo
ogHoOM nnactuHe TonwwmHom 1 cm, n 0,5 cm. B Kakgom m3 3TUX IKBMBANEHTOB
nmeetcs HebOonbLUOW CTanbHOW LUApPUK, PACMoOSIOXKEHHbIN Ha BCe BO3pacTaloLEM
PacCTOAHUN OT FIEBOr0 Kpasi COOTBETCTBYIOLWEN MNNacTUHbl. OTU LUAPUKKA chyxaT
Ans noeHTMdmKaumMm 3KBMBArEeHTOB YCTAHOBIIEHHbIX AN npouenypbl KanmbpoBku
PEHTreHOBCKOro U3ny4YeHus.

2.1 — Hayano otc4yéTta onTM4YeCcKon NMNOTHOCTHU

BbInonHMTE 3KCMO3MLMIO B PYYHOM peXMMe C UCNonb3oBaHMeEM HanpshkeHna 28 kB ans
daHTOMa TonwmMHON 4 cM, onTUYeckasa NNOTHOCTb KOTOPOro NexuT B gnanasoHe ot 1 go
2.

Ecnn BO Bpemsa noaroToBKM BO3HMKHYT COMHEHUSA B YCTOMYMBOCTM PaboTbl NPOSBOYHOWN
MaLUWHbI, TO MOBTOPUTE 3KCMO3ULINIO B TOM XXE CaMOM PEXUME — 3TO NMO3BOSIUT OLEHUTb
NOBTOPSIEMOCTb OMTMYECKOM NNOTHOCTM Ha NOSTy4YaeMbIX CHUMKaX.
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2.2 — KomM6uHauma aHoaHbIX (hnunbTpoB

Ecnn mammorpad ocHalleH CUCTEMOW aBTOMAaTMYEeCKOM cMeHbl unbTpoB Mo/Rh unm
ABOVIHbIM MONMBAEeHOBO-BONbOPaMOBLIM aHOAOM, TO B PYYHOM pexunme Bblibepute nx
HY>XHYIO KOMOWHaUMIO C naHenu ynpaeneHust BO nsbexaHne aBTomMaTU4eCcKoro Bblibopa
dunbTpa nnun aHoga npu 6onbLen TonwmHe haHToma.

2.3 — KannbpoBka aeteKktopa

UyBCTBMTENbHOCTL [AETEeKTOpa WrpaeT OCHOBHYK pofib B obecnedyeHun npaBunbHOM
paboTbl 3KCNo3MuuKn 1 cobniogeHn napameTpoB ee NPOBeAEHUS.

Ana koHTpona n KanubpoOBKM MHTEHCMBHOCTU WU3MyYeHus, 3HadyeHus napameTpa [r] K
KaxkgoMy Mammorpady npunaraeTca  KOMMAMAEKT  NPSAMOYrofbHbIX — MAEKCUrNacoBbIX
3KBMBaneHToB (paHTOMOB), NO3BONMAKOLWMX ObICTPO NPOKOHTpPONMpoBaTb paboTy
AeTeKTopa 1 Npou3BeCcTM ero NPoCTy NepUoauyveckyto nepekannbpoBky. ATOT KOMMNIEKT
PaHTOMOB  CNYXXWUT OTHOCUTENbHbIM OMOPHBLIM  KOHTPONEM, OH CpaBHMBAETCA C
abCoNtOTHBIM KOHTPOSTbHBIM 06pa3LoM BO BPEMS 3aBOACKOM KannbpoBKu.

KoMnnekt ¢aHTOMOB £BMSIETCA COCTAaBHOW 4acTbld Mammorpada, OH TaKKe MOXeT
MCNONb30BaTLCA ONEPaToOPOM M AOSMKEH BCErga MMETbCSA B HANU4Ymm.

[ns npoBepku 3HaveHna napameTtpa [r] cuctema formkHa ObITb CKOHUrypupoBaHa
cnegyoowmnm obpasom:

LYLM—DWG018-01

e Bbibepute 60nbLLON GOKYC.
e Bbibepute pexmm aBToMaTn4eCcKon 3KCNo3nLni.
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e  CHMMUTE KOMMPECCUMOHHYIO flonaTky.

e YCTaHOBUTE CHMMOYHbIN cTONMK 18x24 1 anadparmy.

e W3BnekuTe KacceTy U3 KacceTonpuUéEMHMKa CHUMOYHOIO CTONMKA.

o Bblbepute pexum c OTKNIOYEHHON cuctemon gekomnpeccun. OTKAYMTE CUCTEMY
aBTOMAaTUYECKOro onpeneneHnsa KacceTbl, C NOMOLLbD OAHOBPEMEHHOIO HaxaTus
Ha KHonkn “Copoc owmnbkun” n “yYeennyeHme cunbl Komnpeccun’..

e YCTaHOBUTE KOMMMEKT (paHTOMOB TOMWMHON 7 CM Takum o6pasom, 4TOObI
NMOJSTHOCTbIO HAKPbITb UMW OETEKTOP.

o Bblbepute koMbuHaLMIO TUNA NNEHKa - 3KpaH, He umelwue nHaekca "CR".

o [lpoBegnte oakcnosvuuid K npoBepbTe 3HayvyeHue napameTpa [r]. Ecnn oHo
oTnnyaetcqa 6onee yem Ha +/-10 OT 3Ha4YeHMs1, yka3aHHOro Ha haHTOME TOMLLMHOWN
1cm, To NnponsBeauTe nepekannbpoBKy 3HayYeHnsa napameTpa [r].

o [loBTOpKTE Npouenypy NPOBEPKU ANSA KAXKOOro U3 Tpex nonen getekropa.

BbllweynomsiHyTaa KoHurypaumsa cuctembl Obina BblibpaHa Takum o6pasom, 4TOObI
YCTPaHUTb BRUSIHWE Pa3fIMYHbIX KOMMNOHEHTOB CUCTEMbI, KOTOPbIE MOTYT NPUCYTCTBOBATb
MexXay AeTEKTOPOM U UCTOYHUKOM PEHTIEHOBCKOIrO U3NyYeHus.

lMpoBeguTe akcno3numio 1 ybegutecb B TOM, YTO 3Ha4YeHue napameTpa [r] oTnvyaeTca He
bonee 4em Ha +/- 10 OT ero 3Ha4YeHus, ykadaHHOro Ha baHToOMe TOMLLMHON 1CMm.

B 10 Xe Bpema ybegutecb B TOM, YTO 3HayeHwe napameTtpa [0] HE paBHO HyMO U He
npeBblllaeT 3Ha4YeHus 12.

Ecnun 3HaveHune kakoro-nnbo 13 3TMX napameTpoB BbIXOAUT 3a yKasaHHble npeaenbl, TO
npoun3BeauTe MUX PEeryrmpoBKy B COOTBETCTBMM C pa3genamu "KanubpoBKa BenUYUHbI
otctyna [0]" 1 "KanubpoBka koachduumeHTa ycunenus [r] petekropa".

HopmanbHbii pexum paboTbl Mammorpada BOCCTaHaBfMBaEeTCA MOCne BCTaBMEHUS
KacceTbl B CTOSUK.

2.4 — KannbpoBKa BeniM4YnHbI oTcTyna [0]

Mpun BbIBOpPE aBTOMATMYECKOrO pexnma, 3HadeHne BenuymMHbl oTcTyna [0] Ans aetekropa
BbIBOOUTCS B HWXKHEM JIEBOM Yriy MHPOPMAaLNOHHOW CTPOKN AUCNes.

3HayeHne BeNnYMHbI OTCTyNa 3aBUCUT OT TeMNepaTypsbl.

HeobxoaumMo nNpoBepATb 3TO 3Ha4YeHWe nocne NATUMUHYTHOro NporpeBaHus MmammMorpada
C MOMEHTA €ro BKITOYEHUA. JTO 3HA4YEeHME AOMKHO ObiTb paBHO 10 * 2.

Cuctema TepsieT NMHENHOCTb €CnuM 3HayvyeHuve napameTtpa [0] nagaeT OO Hyns wnu
CcTaHoBUTCSA Bblwe 15

lpu peaynuposke 3HayeHul koaghghuyueHma ycuneHus [r] u omemyna [o] 6onbwue
U3MeHeHUss O0OHO20 U3 3mux rfapamempo8 Mo2ym efiusimb Ha 3HadyeHue Opy2020
napamempa, noamomy neped OKOHYaHUEM Kaslubposku Heobxo0umo rnposepums
3HayeHuss oboux amux nrapamMempos U rpu Heobxodumocmu nposecmu  UX
00rnonHUMesbHyr HacmpouUKy.

2.5 — KannbpoBka koachcpuumeHTa ycuneHus [r] aetekropa
3HauyeHne napameTpa [r] 3aBucuT oT:

1. ToyHOCTM 3Ha4YeHUs HanpsXxeHus “kB”.

2. To4yHOCTM KanMbpoBKM aHOQHOro Toka “MA”.

3. KannbpoBku ycuneHusa getekropa.
Mepen Havanom KanubpoBku kKo3adhdUuuMeHTa ycuneHns ybegutecb B TOM, 4TO
napameTpbl, yNTOMUHAEMbIe B NyHKTaX 1 1 2, UMEIOT NpaBusbHbIE 3HAYEHMS.
Mpn BbIGOpPE aBTOMATMYECKOro pexumma 3HadyeHune KoadbdumumeHTa ycunenunsa [r]
BbIBOAUTCS B JIEBOM HWKHEM YIiy MH(POPMALNOHHOW CTPOKN aUcnnes.
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Heobxoanmo npoBepATb 3TO 3HAYEHME NOocne NATUMUHYTHOrO NPorpeBaHna MmammMorpada
C MOMEHTa €ero BKMYeHUs. OTO 3HayeHue [LOSMKHO COOTBETCTBOBaTb TOMY, KOTOpoe
yKasaHo Ha paHTOME TOSWMHOM 1CM, C TOYHOCTLIO +/-10.

Hapnuck Ha gucnnee umeet sug “O = Offset; G = Gain”, roe “Offset” — 370 3Ha4yeHne
otctyna [0], a “Gain” — 3HayeHune koadppuumeHTa ycmnenus [r].

MoBopoT noteHunomeTtpa “Offset” no yacoBown cTpenke NpMBOAUT K YBEJINYEHUIO
3Ha4yeHus1 napameTpa [0].

MoBopoT noteHunMomeTpa “Gain” nNo 4yacoBou cTperike NMPUBOAUT K YBEJIMYEHUIO
3Ha4yeHus napameTpa [r].

j) A
a5 P e
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2.6 — MNopgkntoyeHue MK ansa BbINOMHEHUA KanubpoBKKU
Ona nopgkntodeHna [1K k mammorpady nogknwoumte kKabenb nocnegoBaTenbHOro
nHTepgenca k pasbemy CN14 Ha nnate 01-170

Unplug this cable and insert S
the serial cable from the PC

CepBUCHbIN pasbeEM
ana noakntoveHus MK

2.7 — lpyrue MeToaUKU U peXuMbl paboTbl MammMmorpacdcpa
KanubpoBoyHaa KkpuBas Ana cranHgapTHoro pexuma ("STD") penctByeT Takke Ans
pexumos "HC" (High Contrast) n "LD" (Low Dose) n ogHOTO4YE€YHOro pexunma.
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2.8 - ABTomatnyeckum Mo/Rh cbunbtp

Ecnn mammorpad ocHalleH CMCTEMON aBTOMATUYECKOW CMEHbI UNbTPOB MONMbaeHOBO-
poanesbiM (Mo/Rh), To BbIGOp Hy>XHOro urbTpa OCYLLUECTBSETCA aBTOMaTU4YeCKU B
3aBMCUMOCTHM OT MAOTHOCTU rpyan, NpoBEPSEMON BO BPEMS NPEeA3KCNO3NLNN.

MonoxeHne TOYKWN CMEHbLI ®UTIBTPOB “T” MOXHO M3MEHUTb MNpPOrpaMMHO, HO Ha
NPakTUKe He pekoMeHAyeTCcsa 3TO AenaTtb 6e3 YeTKMX Ha TO OCHOBAHWA, OCHOBAHHbLIX Ha
CTaTUCTMYECKMX AaHHbIX No nocnegHumM 1300 akcnosnumam.

[na poanesBoro punbTpa KanMbpoBOYHYO KPUBYHO ANs1 COOTBETCTBYHOLEN KOMBUHaUMnN ¢
aHOAHbIM PUNBTPOM HEOOX0AMMO 3afaBaTb NPOrPaMMHO.

Bo Bpemsa kanmbpoBKkM 3TOM KPUBOW MOMHUTE, YTO YacTb MCMNOSIb3YEMOW KPMBOW BbiMAET
3a npaBbi Npegen guanasoHa, 3a npegenbl OTHOCUTENbHOrO 3HayeHusa “p” B Touke
CMeHbl punbTpos “T”.

Tem He MeHee, Ta 4YacTb KpUBOW, KOTopasi NexuT nesee Toukn “T”, MOXET BCe paBHO
MCNONb30BaTLCA ONEepPaTopoM, eCrin OH BbIbepeT poaneBbIN (PUNbTP B PYYHOM pexXUME.

29 — PeHtreHoBckaas Tpybka ¢ ABOMHbIM  MONU6aEHOBO-

BoNb(ppaMmoBbLIM aHOAOM
Kak n ansa obbliyHOM TpybKKU, ONst Hee yCTaHaBNUBAKTCA cneunguyeckne saHa4eHns Toyek
CMeHbl punbTpos “T”.

2.10 — U3MeHeHne OMNMOpHOro 3Ha4YeHUs NIIOTHOCTU MOCie OKOH4YaHuA

KanmopoBKu

Kaxayto kanmbpoBOYHYIO KPUBYHD M CBS3aHHOE C HEK OMOpPHOE 3HavyeHMe OMTUYECKOW
NAOTHOCTU MOXHO M3MEHUTb ANsA nonyyvyeHus 6onee apkux nnu 6onee TeMHbIX CHUMKOB C
MOMOLLIbIO OnuMoHanbHoro napameTpa “0O”, 3apawowero npubaBneHne UM BblYUTaHWE
NPOLUEHTHOM OONN ANsl NepPEMELLEHNA BCEN KanMbOpOBOYHOM KPUBOW BBEPX UIM BHU3, YTO
NO3BONSAET YBEMUYUTL UIN YMEHBLUUTL ONTUYECKYHO MNIOTHOCTb CHUMKOB.

2.11 — MakcumanbHbIW npeaen NJIOTHOCTU FrpyAaun

C nomowbto nporpammbl “ULTRA” MOXHO 3agaTb MakcuMmarnbHbIin pabouni npegen
nnotHoctn rpyan (HVMDKHWW npepen napametpa “p”), npu MNpeBbILIEHUN KOTOPOro
nNpoBeAeHMe 3KCNO3NLUKN OCTaHaBNMBaETCs nocrne NnpobHoro umnynsca (nonyyaemas npu
3TOM J03a 3KkBMBaneHTHa 1MAC).

OTOT npefen yctaHaBnMBaeTCs B COOTBETCTBUM CO CneunduyeckuMn xapakTrepucTnkamm
KaXkQoro KOHKpeTHOro mammorpadga Bo nsbexaHve nonyvyeHms naunmeHTamm n3bbITOYHbIX
003 06nyyYyeHnsa, 4YTo Takke MOXET NPUBECTU K MOpYe CHUMKOB WU3-3a HenpeaBuaeHHbIX
owmnbok onepatopa (Hanpumep, U3-3a HanNU4uus He 3asiBNEHHbIX paHee CUITMKOHOBbIX
npote3oB). B atom cnyyae Ha Aaucnnen BbiBoguTcsa coobuweHne -  “OLUMBKA
PEHTTEHO3KCITOHOMETPA”, (“A.E.C. ERROR”).

2.12 — O6wan KoHuenumsa KannopoBKu

Mpouenypa “ULTRA” ocHOBbIBaeTCHA Ha UCMONb30BaHUN ABYX PEHTrEHOBCKMX MAEHOK Ans
KaXgon TonwmHbl aHToMa, ¢ 6onbllen M MeHbLen OMNTUYECKOW MNOTHOCTLIO,
COOTBETCTBYHOLUMM 00pasoM OTANYAKOWMXCA OT OMOPHOr0 3HAYEHUS ONTUYECKOW
NNOTHOCTU (CM. MPUBOANMbBIN HUXE PUCYHOK).
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O D mAsH=62.6
UJ. #/0.D.H.=1.54 mAsH=191.8
mAsH=14.5 =286 ® 0.D.H.=1.49
*|0-0.H.~1.47 p=78 i=407
o=120 p=42 +0.1
1.2 [(—~—~—~~~~~~~"~"~"~"~"">“"~"“~"“>“">">">"="~“>"= e
mAsSL=152.6
mASL=45.4 e 0.D.L.=1.17
****** T T slobb=tos|T T T T [p=dt *********16;
¢[0.D.L.=0.97 p=78 .
p=119
0
| | | =
2.5 4.5 6.5 cm PLEX]

[lna aToro TecTa TonwuHa paHToMa A0SHKHA COCTaBNATbL MUHUMYM 3CM.

Cbop, nogobopka MAaHHbIX W CrNaXmBaHME KPUBOW MNPOM3BOAATCA aBTOMaTUYECKH,
onepaTtop AOSMKEH TOMbKO N3MEPUTb U BBECTU 3HAYEHUST ONTUYECKOW MNNOTHOCTW.
ABTOMaTMYecKas npoueaypa Takke MO3BONAeT AenaTtb PyyHOe nowaroBoe M3MeHeHue
NNOTHOCTW, MOCNE Yero Apyrasi aBTomMaTtudeckas npoueaypa npovM3BOAUT KPUBYH AN
aBTOMAaTMYECKOro pexmma.

2.13 — NpoBepKa NMMHENHOCTH

Mocne kannbpoBKn HEOBXOOMMO BbINOMHUTL NPOBEPKY JIMHEMHOCTU ANSA NOATBEPXAEHUSA
TOro, YTO BCe onepauyum 6b1rn BbINOSTHEHbBI NPAaBUSBHO.

B py4yHOM pexume yCTaHOBWUTE HyNeBOE 3Ha4YeHWEe MNOTHOCTU U BLINOSIHATE MO OAHOW
9KCNo3numnm Anga Kaxkaon ToSWMHbl (GaHTOMOB M ANS KaXO0ro 3HauveHns HanpsbkeHus “kB”,
yKa3aHHOro B MpOTOKOSE KOHTPONS KayecTBa.

2.14 — Hencnonb3yeMble peXXuMbl paboTbl U 3KpaHbI ANA NIEeHKU
HeI/ICI'IOJ'IbSyeMbIe TUNbl NNEHOK N 3KPAaHOB MPOMNYyCKaknTCA BO BpeMA Bbl60pa KOM6I/IHaLl,I/1I/1
Thna nieHKn n aKpaHa.

|_|pl/1 NnonbITKE WUCMOJSIb30BaTb He3anporpaMmmnpoBaHHYrO METOOUKY AONA Bbl6paHHOl71
KOMOMHAUUN PEHTrEeHOBCKOM MIIEHKM W 3KpaHa Ha [gucnnee nosiBUTcs coobLueHune
“METOOUKA HE 3ANMPOrPAMMUPOBAHA” (“TECHNIQUE NOT PROGRAMMED”).

2.15 - OTKNo4YeHne BbIOPaHHbIX PEXMMOB paboTbl U/unu akpaHoB Ans

NIeHKn

Ana oTknioveHns BbIGpaHHOrO pexnma paboTel Mammorpada vnu akpaHa Ans NieHKu
COXpaHNTE COOTBETCTBYIOLLYIO KannmbpoOBOYHYHO KPUBYIO UIN KPUBbIE, B KOTOPOW/B KOTOPBIX
Ans nepsou napbl 3HaYyeHun i=0 cooTBeTCTBYET 3HayYeHue p=0.
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Opening a configuration file o o - o
Bi T mm—. OTKponTe Unn cosfanTe KannmbpoBOYHbIN aiir, Kak 3To
%geh?“ng wpfigw?tmf_lfi'es ONUCcCaHO B COOTBETCTBYHOLLEM pasferie (hanna nomom
a¥INg conmnguration fes «“ ”»
@ Yiewing and editing data K I'IporpaMMe ULTRA (ULTRA Help)
@ Communications with mammo unit
@ Options
-m
Functions ~ Transfer OpLi
Environmental nfo : OTmeTbTe anga cebs TekyLue 3Ha4YeHUs YCnoBui OKpYXatoLLen
Sensitormetri “ . »
BN S cpeapl (nyHKT “Environmental Info”) — 3To MOXeT noHaao6UTL-
Manual density contral caB 6y.qy|_u'eM

Interpolator
Reference 0.0,

m
i | Temehsr S Mocne aToro obpaGoTanTe 1 3anULLIMTE AaHHble
A .10 ceHcuToMeTpa (NYHKT “Sensitometric curve”).

Sensitometric curve

Zero point calibration curve
Manual density control
Interpolatar

Reference 0.0,

3.1 — KanubpoBKa HyfieBoM TOYKMU

PreTlammo Uiy

[ Functions  Transfer  wy. Bbibepute KanubpoOBOYHYKD KPUBYIO ANS  HYNeBOW
Ervironmental info TOYkM (NyHKT “Zero point calibration curve”) n HayHuTe
Sensitomekric curve npouenypy KanubpoBkM Ons OOHOMO U3 3HAYEHUN
Zera point calbration curve | TONWMHbl (baHTOMa, BblOpaTb B PYy4YHYO Ha nynbTe
Manual density control yrnpasreHus Mmammorpacda Hynesyto nioTHOCTb.

Interpolator

Reference 0.0,
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TEXHUYECKOE PYKOBOJICTBO K MAMMOI'PA®Y «MAMMO —4MT».

CywecTBylOT [OBa BO3MOXHbIX peXuma nNpoBeAEeHUS  KanubpoBKW: Py4YHOM WU
aBTOMAaTU4YECKUN.

[ns npoBeaeHnst KanMbpoBKM PEKOMEHOYETCSA UCMNONb30BaTb aBTOMATUYECKUIN PEXUM —
3TO O4YeHb MOLUHbIA WHCTPYMEHT, obecneynBawowmm [OCTYN KO BCEM OpYrUM
aBTOMaTUYECKMM (PYHKLMAM NporpamMmmbl KannbpoBKu.

PyyHas kanubpoBka MOXET BbINOSIHATLCS TOSNIbKO OY€Hb OMbITHBIMU chneuuanuctamn m
npegHasHayeHa ans ocyLwecTBAEHNS cneumanbHbiX 3agad.

ABTOMaTuyeckas npoueaypa KanmbpoBku

Trip Point Love 15 |

%0.D. correction I_,él [na 3anycka I'IpOLI,?)J,ypr a.BTOMaTI/I‘-IeCEOV‘! KaJ'IVI6p0BKVI

HaxmuTe Ha kHorky "Automatic procedure" (“ABTomaTtnyec-
ﬁ Sutomsatic prncedure%l Kas npouenypa’).

i
B Soe s
MapameTpbl Kcno3nunmn

(dpakTop nnoTHOCTM rpyam
més _ [p], wmnynbcbl Ansa npoue-
pr (plocy) hreast density factor Aypbl NHTErpnpoBaHns
i [pulse] pulzes for Dose Integration 03bl YHas
% manual density correction factar A ’ Py
RY code: KOppeKTUpoBKa dakTopa

NAOTHOCTU) N T. ...
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TEXHUYECKOE PYKOBOJICTBO K MAMMOI'PA®Y «MAMMO —4MT».

_..aBToMaTnyeckn 3anu-
T TN R O cbiBaloTcA B Tabnuuy
: = . nocre BBOAA C Knasu-
aTypbl N3MEpPEHHOIo
3Ha4YeHuns onTU4eckoun

NAOTHOCTW.
3HayeHnss napamMmeTpoB
3anncbiBaloTCH, Kak

BbICOKME 3HA4YEeHUsi, ecnu 3HayeHMe ONTUYECKOW MMOTHOCTU MNPEBLILAET OMOpPHOe
3Ha4yeHue anga Hee, 1 HA06OPOT.

Ecnn nepBoe 3HayeHMe ONTUYECKOM MNSIOTHOCTM AN 3aJaHHOM TOomnwMHbl ddaHToMma
perucTpupyeTca Kak HW3Koe, TO AN cregylowen 3KCno3mumm 3HayvyeHue nIioTHOCTU
HeobX04MMO YyCTaHOBUTb B PYYHYHO Kak +1 vnu Bbile B 3aBUCUMOCTWN OT pasHuLbl MeXay
OMOPHbIM 3HAYEeHMEM OMNTUYECKOW MIIOTHOCTU N ee 3HaYeHUEM, 3aperMcTpmpoBaHHbIM BO
BpeMs nocrnegHen aKcno3numm.

Ecnu xe nepBoe 3HayeHWe ONTUYECKOW MNOTHOCTM ANSA 3a4aHHOW TOSWMHbI baHToMa
pPEerMcTpmpyeTca Kak BbICOKOE, TO AN creaylowen 3KCno3mumm 3HavyeHue MIOTHOCTU
Heo6X0AMMO YCTaHOBUTb B PYYHYHO Kak -1 Unu HUXe.

lMocne BBOAa BbLICOKOrO W HU3KOrO 3HAYEHUN nepexoauTe K criegyrowen TosWwmHe
draHTOMa 1 NOBTOPUTE BCHO Npouenypy.

S HeobxoaumMo BBECTU [OaHHble Kak MUHUMYM ANS ABYX
7 o l 3Ha4YeHNn TONMWMUHbLI paHToMa. [locne aToro KHorka
| anee B4 “Change” (“U3amMeHUTL”) CTaHeT 3eneHo M ee MOXHO
P s oo H

OyneTr HaxaTtb, HO ANA MOSNyYeHUs NyylmnX pesynbTaToB
XenaTtenbHO BBECTU [aHHble Kak MWHUMYM AN Tpex
3Ha4YeHu TOSMLWNHbI haHTOMa.

lMocne HaxaTtua Ha kHorky “Change” (“U3meHuTb”) nNpom3BOAUTCA aBTOMATUYECKUN
nepecyeT OpMbl KANMOPOBOYHOW KPUBOW.

Y || T =]

Savetofle ANa NPUHATUS BHECEHHbBIX U3MEHEHWUIA HAXXMUTE Ha KHOMKY
- “Save to File” (“CoxpaHutb B dpain”) u...

L
a i I‘a.-'_

Tramsfer ~ Options ¥ ...3arpysmnTte HOBYtO
KpnByrO B MaMMO-

T N M ) (i
Ipload configuration From Mammo &l Ehis il Screem Clnfigurations

“‘Download
pload last 1300 exposures From Mammo | configuration to

Mammo” n “This
technique”).
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TEXHUYECKOE PYKOBOJICTBO K MAMMOI'PA®Y «MAMMO —4MT».

| — 3HayeHnss n3 Tabnuubl 3aHocATca B hann u MoryT ObiTb
5 Reload ast [QJ Bbl3BaHbl M3 Hero ¢ nomoulbio KHonkn “Reload Last’
' (“3arpysnte nocnegHun ann’) Ona  3aBepLllieHus unu

.

Trip Fonie oo ..

20 D correction

N3MEHeHNsa KanMbpoOBOYHOM KPUBOW.

BaxHoe SAMEYAHUE:
Ecnn ucnonbdyemasi no ymonyaHuio kannbpoBoyHasa kpusasi
CINULLIKOM CUIbHO oTnu4yaeTcs OT  XapakTepUCTUK

R <

g

He procedure

PEHTrEHOBCKOM MMIEHKM WNW  3KpaHa, [Ans  KOTOpbIX
NPoOn3BOANTCS KanubpoBKa, TO MOXET MOMyYUTbCS TaK, YTO
Npon3BOAMMAsi B PYYHOM pexXume perynmpoBka ONTUYECKOW

MIOTHOCTM OKaXXeTCs He4OCTaTOYHO LUMPOKOW ANS MOMYYEHMs HYXKHbIX 3HAa4YEHUA HU3KON 1
BbICOKOW MAIOTHOCTW ANS KaXKO0ro 3Ha4eHus1 TOmNWMHbI dpaHToMa.

B nogobHbix obcTosiTenbcTBax HEOO6XOOUMO M3MEHWUTb MCMOSb3yeMy MO YMOMYaHUIO
KanMOpOBOYHYHO KPMBYHO W BHOBb COXpPaHWTb ee B Mammorpade nepea nepexogom K
crneaylowmM Todkam/ ApyrumMm 3Ha4YeHUsSM TONLWUHBI paHToMa.

KannbpoBoyHas kpuBasi MoOxeT ObiTb M3MEHeHa NyTeM peaakTUPOBaHUS €€ OMOPHbIX
TOYEK BPYYHYH UMK C NMOMOLLbIO MONpaBoYHOro daktopa B % ONTUYECKOM NNOTHOCTMW.
QTOT XKe NPUHUMN NOAXOAUT U ANsi OnMcbiBaeMoi Aanee npoueaypbl py4HOW KanmbpoBKu.

MNMpoueanypa py4HOM KanmbpoBKK

MapameTpel aKCroanLym
e (¢bakTop nnoTHOCTM rpyam
fr (o) hresst density factor [p], MMnynbChbl An4d npoue-
i (pulze) pulzes for Dose Integration Aypbl MIHTErpUpoBaHuA
?REK oo manual density correction factar [03bl, (baKTop AN pyYHON
KOPpPEeTUPOBKU MIIOTHOCTU U
T.4.)...
parameters for 0.D.> parameters for 0.D.<
cm__ || mAsH [ O.D.H| Pulse(i) | plog(p)| mAsL | O.D.L | plog(p)
...Heobxoanumo
BBECTM BPYYHYIO B
KannmbpoBOYHbIE
Tabnuupl...
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

T

| Functions  TransFer

Environmental info

Sensitormetric curve

Zero point calibration curve

Manual density conkral

...n 0B6paboTaTb MX C MOMOLLBIO PYHKLMM
norapumMmyeckon NHTePnonALmn...

m

eference 0.0,

Cm

maAs

...Ansa nonyyenus koopauHat Plog (p) n Pulse (i) ans

NOCTPOEHNS KannbpoBOYHOW KPUBOW.

Mpn ncnonb3oBaHUM NpoLeaypbl Py4HON KannbpoBkn opmy
KpMBOM HEeobXOAMMO OTperynupoBaTb BPYYHYHO AOnsi TOro,
yTo6blI TOYkM onda plog = 0 n plog = 159 6binn TOYKaMM
KpamHUX 3Ha4Y€eHUI KPUBOM.

Cm

MAs

KV

0.D.

Plog(p)

pulse(i)

30Ha.

[ns kaxgoro 3Hadve-
HUS TONWMHbI aH-
TOMa, ucnorsnb3ye-
MOro Ans kanmbpos-
Kn, npoBeguTe Tec-
TOBYH 3KCMO3MLMIO U
ybenuTech B TOM,
YyTO onTu4eckas
NIOTHOCTb HE BbIXO-
AT 3a npeaensl oo-
nycTumoro gnana-
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

3.2 — laru nnoTHOCTU ANS PYYHOro pexuma

Functions ~ Transfer [0
Environmental info Bbibepute py4yHON KOHTPOMb NAOTHOCTM (NYHKT “Manual
Sensitometric curve ! density Contro|”)_

Zero point calibration curve
Manual density control

Interpolator
Reference O.0.

g Automatic t |
. |

HaxxmuTte Ha KHorky

| Step 0.D. :
"Automatic". I

3a):|,aV|Te wiar nsmeHeHmnda onTnvyeckKom MIOTHO-

(EHE) ETERE ¥ CTW M HaXmMuTe Ha kHonky “OK”. Tabnuua 6yaet
o M3MEHEHa aBTOMaTUYECKM.

QK I Cancel

IF . 1 -
Save to file M ||

P Ly

CoxpaHuTte gaHHble B dpanr, HaxaB Ha KHOMKy “Save to file”...

. " PPETULTRA Yer, 0 i 0 h
Transfer ~ Options 7 ... W 3arpy3unTte HOBYIO KpwW-

Download configuration to Mammo Wl ? yl.o B MaMMorpa q) (nyHKTbI
Upload configuration from Mammo All this Film/Screen cdntigurations Download Conﬂguratlon to

Upload last 1300 exposures from Mamma Mammo” n “This teChniq Ue”).

MpoBeantTe HecKonbKO MPOBGHbLIX 3KCno3uuMin KM ybeautecb B TOM, YTO oOnTU4Yeckas
NMOTHOCTb MEHSIETCS B COOTBETCTBUM C BbIOPAHHBLIM 3HAaYeHMEM Luara.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

3.3 — PoaueBbin counbTp

1 Ecnm wmammorpad ocHaweH aBTtomaTtuyeckmum  Mo/Rh

Trips Point Mo/Rh | i GunbTpoMm, TO HeobxoaMMO 3agaTb KPUBYK ANS HyneBou
L = TOYKM Onga poameBoro hunbTpa Kak 3TO paHee genanocb Ans

mMonnbaeHoBoro ounbTpa.

Tak kak Mo/Rh cunbTtp mncnonbsyetcsa ans obcnegoBaHus
rpygoen 60onbLlwon NIOTHOCTU, TO 3HAYEHNE NMEET TONbKO BEPXHSS YacTb KannbpoBOYHOM
Kp1BOW.

[na BbInonHeHUs KanubpoBkM BblbepuTe C Ha nNynbTe YynpaBneHus (UKCUMpOBaHHOE
nonoxeHne Mo/Rh dunbTpa.

Mpn HopmanbHOM pexunme paboTbl Mammorpada poauveBbin uNbTp BblibMpaeTca
aBTOMaTU4YECKN B 3aBUCUMOCTM OT MAOTHOCTU rpyau.

[ToroxeHue mMOYKU CMeHbl cburibmpa MOXHO U3MeHUMmb, Haxae Ha kHorky “Modify”
(“UsmeHumb”), 0OHaKo Ha rpakmuke amo deflamb He PEKOMeHOyemcs.

Ecnn Homep noHwxaTb, TO poameBbii unbTp OyaeT mcnonb3oBaTbCA ANs TPyAen
©0nbLLOM MAOTHOCTU, U HAOBOPOT.

M3noxeHHbIN B JaHHOM pasgene NpyvHUMM NOAXOAUT U B TOM Cry4vae, ecrniv mammorpad
OCHaLLeH peHTreHOBCKON TPYOKOM C COCTaBHbIM aHOAOM (M3 2-X MaTepuanos).

3.4 — MakcumanbHbIW npeaen NOTHOCTU rpyAun

Preriammo Uy
Functions ~ Transfer (T

Environmental info .
Sersitometric cUrve Bbibepute kannbpoBoUHy0 KpMBYIO N1 HYNEBOM

Zero point calibration curve ) TOYKM.

Manual density contral

Interpolator
Reference 0.0,

Trip Poirt Lew [11] Haxmute Ha kHonky “Modify” (“UIsmeHnTb”) ana  HuwxHen

npegensHon TouvkM napametpa [p] (“Trip Point Low [p]”’) wn
BBEOMTE €€ HOBOE 3Ha4YeHue.

Ecnn 3HayeHve napameTpa [p] OymeTr HwKe ykasaHHOro npegena, TO Ha Agucnnee
nossuTca coobuieHne “Breast too dense” (“Ipyab cnuwkom nnoTHas”), U 3KCNO3ULUSA
Oynet ocraHoBneHa. [Jo3a, nonydeHHass nNpy 3TOM MNaAUMEHTOM, COOTBETCTBYET IMLb
PEHTrEHOBCKOMY MMMYJbCY, MOAaBaeMOMy BO BpeEMSA MPea3KCno3nLmnm.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

PEXWM “REDUCED ULTRA”

1 — COKPALLEHHASA NPOLEAOYPA KAITMBPOBKW

2 — CTOJNIMKM 18X24 M 24X30, OTCENBAIOLLMA PACTP N CTOJIMKHU
BYKKU
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

1 - COKPALUJEHHAA NTPOLEANYPA KAJINBPOBKU

Ecnn Heobxogumble npubopbl Ana npoBedeHus kanubposku ana pexmma “ULTRA”
OTCYTCTBYIOT, TO KanuOGPOBKY OMOPHOrO0 3HA4YeHUA OMTUYECKOW MMOTHOCTM BCE PaBHO
MOXHO TMpOM3BECTW, HO B TaKOM Criydae [AOCTMXKEHME HeobxoauMoro YpoBHSA
NHeapu3auun He rapaHTUpyeTcs.

OnopHoe 3Ha4yeHne ONTMYECKOW MMIOTHOCTU MOXHO MUCNPaBUTb C MOMOLLbIO MPOLIEHTHOMO
KannbpoBOYHOro KoahpmumeHTa.

Bbibepute pexum HyneBoW TOYKM W BOMOAUTE B PEXUM WU3MEHEHUS MPOLIEHTHOrO
nonpaBoOYHOrO  KoddpuumeHTa C nomMmowbio nepeknovatens DIP6 B 6Gnoke
nepekntodatenen SW1 Ha nnate 01-170.MNMepekntovaTtens DIP5 B 6noke nepekntovarenen
SW1 npun aToM Takke OofmKeH HaxoanTbCs B nonoxeHun “ON”.

285 B STD

NOMOLLIbIO KHOMOK [MAs+] 1 [mAs-], npy 3TOM ero OTHOCUTESIbHOE 3Ha4YeHne BbIBOOUTCA
Ha gucnnen BMecTo BbIBpaHHOro py4yHOro 3Ha4yeHus MAOTHOCTMW.

e

OTperynupynTte 3HayeHue ONTMYECKOW MIIOTHOCTM C UCMONb30BaHMEM daHTOMa CpeaHen
TONwMHbl (4 c©M) ¥©  noBTOpAWUTE  Npoueadypy  KOPPEKTUPOBKM  MOMPaBOYHOrO
KoadhpuUmMeHTa, SKCMO3ULMM U MNPOBEPKU MOSTYYEHHOrO 3HAYEeHUs MAOTHOCTU [0
AOCTWXKEHUs HeobxoaMMoro pesynbTtara.

lMocne npoBegeHUst HACTPOMKM NIIOTHOCTU Ans baHToMa TonwmnHoOM 4 cM caenanTte no
OAHOMY CHUMKY AN (paHTOMOB TOMLLNHON 2 CM U TOMLWMHON 6 CM.

CpaBHuUTE TpM MOMYYEHHbIX CHUMMKa, W €Cnn CTeneHb 3acBeTKM MNNEeHKN OcTaeTcs
HeJoCTaTOYHO NMOCTOSIHHOM, TO NOBTOPUTE MPOBEPKY, NpeaBapuTenbHO BbibpaB Ha nynbTe
ynpaeneHns ang Opyrod KOMOuHauUUM PEeHTreHOBCKOM MMEHKM W 3KpaHa A0 MOnyyYeHus
ny4ywero kKomnpomMumcca.

B Takom koHdwurypauum mammorpad umeet 3 3apaHee 3agaHHble KannbpOBOYHbIE
KpuBble, COOTBETCTBYIOLLNE KOMOMHALNAM PEHTreHOBCKOW MieHkn 1 akpaHa Ne 1, 2 n 3 ¢
pasnUYHbiMX  yrnamMuM  HaknoHa, YTO MO3BOMSEeT NPOU3BOAUTbL  OFPaHUYEHHYH
AMMMPUYECKYIO NIMHEeapu3aLmo ONTUYECKON NSIOTHOCTH.

Korga ontuyeckas nMOTHOCTb CTaHET AOCTaTOYHO MOCTOSIHHOW, BbIMOUTE U3 pexuma
KOPPEKTUPOBKN nonpaBovHOro koadduumeHta, nepeseas nepekntoyatens DIP6 B 6noke
nepekntoyatenen SW1 B nonoxenune “OFF”.

Ecnun octaButb nepekntovatens DIP5 B 6noke nepekntoyatenen SW1 Ha nnate 01-170 B
nonoxeHun “ON”, To ¢ NynbTa ynpaBreHnst MOXHO GyaeT BbiOpaTb TONbKO O4MH BapuaHT
KOMOMHaUUN PEeHTreHOBCKOW MSIEHKM U 3KpaHa (Hanpumep, Ne1) m TONbKO OAWH pexmm
paboTbl mammorpada (Hanpumep, “STD”/cTaHgapTHbIA pexum). JTO MOXeT ObiTb
NonesHo B TOM chnyyae, ecnu kanubpoBka 6bina npoBegeHa TOMbKO AN OAHOW
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

KOMOMHAUUN PEHTTEeHOBCKOM MIIEHKM W 3KpaHa W Ons OA4HOro pexuma paboThbl
mMammorpada (kak gns pexuma “ULTRA”, Tak n gns pexuma “REDUCED ULTRA?).

2 - CTOJINKN 18X24 N 24X30, CTOJINKU BE3 PACTPA U
CTOJINKUN BYKKU

Mammorpad cnocobeH pacno3HaBaTb pa3mep 1 Tun BcTasneHHoro ctonvka bBYKKN. Ecnn
NMeeTCA HeCKomnbKo CcTOonunkoB (18x24, 24x30 wnn yCTPOWCTBO ANSA yBEfMYeHus), TO
npoueaypy KanubpoBKM HYXXHO MOBTOPUTb AON1S KaXOoro U3 Hux. B OencTBUTEnbHOCTU
€CNn BBECTWU MPOLEHTHbIA NONPaBOYHbIA KOIMMULNEHT AN OOHOro CTOMMKa, a 3aTem
3aMEHUTb €ro, TO MOMPaBOYHbLIN KOAMPMMUMEHT AN HOBOro CTONMKa OyaeT uMeTb
HyneBoe 3HayeHue. [1o 3ToM MpuynHEe npouenypy KannbpoBkM HEOBXOOUMO MOBTOPATb
AN KaXgoro HOBOro CTOMMKa.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

KAJIMBPOBKA TOJILLUUHDI
KOMIPECCMU

1 — MPOBEPKA 3HAYEHUA TOJIWLWUHDbI

2 — KAIINBPOBKA 3HAYEHUA TOJIWWUHbBI
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TEXHUYECKOE PYKOBOJICTBO K MAMMOI'PA®Y «MAMMO —4MT».

1 - [IPOBEPKA 3HAYEHUA TOJILUNHbI

[ns npoBepku TOro, 4YTO TOMWMHA KOMMPEcCCUU rpyan onpenensieTcss npaBumbHO,
COXMUTE TBEPAbI OOBLEKT W3BECTHOW TOMLWMHbI (MOXHO WCMNONb30BaTh ANsl 3TOro
nreKkcurnacoBbin ¢gaHToM) M ybGeautecb B TOM, YTO TOMWMHA KOMMPECCUPOBAHHOMO
obbekTa npaBuUiibHO OTOOpa)kaeTcs Ha NynbTe YMNpaBneHUst U Ha BcrnomoraTenbHOM

aucnnee.

2 -KAJINBPOBKA 3HAYEHUA TOJILUUHBI

Ecnn 3HavyeHne TonwuHbI KOMMpeccun rpyau 0T06pa)KaeTCﬂ HenpaBunbHO, TO ANA HEro

MOXXHO BbIMOSTHUTb KannbpoBKy.
BcTaBbTe M30OrHYTYH0 KOMMPECCUMOHHYK JlonaTky W M3MepbTe pacCTOsiHUe  Mexay

JPOKYCHOWN TOYKOWN N HUXKHEN YaCTbio KOMNPECCUOHHOM fnonaTku.

Haxmnte ogHoBpeMeHHO kHoMkn «Copoc owmnbkmny» (Konokonbumk) n «-kB».

QW
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TEXHUYECKOE PYKOBOJICTBO K MAMMOI'PA®Y «MAMMO —4MT».

Ha nHgukaTope nynbTa ynpaBneHust NOSBUTCSt 3HaYeHNe paccTosHUS 40 HOKYCHOW TOYKM.

YaepxuBas HaxaTbIMn KHOMKN «COpOC OWMOBKU» 1 «-KB», C NOMOLLLIO KHOMOK «+MAS» 1
«-mAs» YyCTaHOBUTE COOTBETCTBYHOLLEE 3HAYEeHWEe pacCTosHWsE B COOTBETCTBUMM C
pesynbTatamu NPOBEAEHHOIO paHee U3MEepPEHUs.

@
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

CUCTEMA KOMIPECCUU

1 - BBEAEHUE
2 — BbIBOP BENIUYMHbI MAKCUMANBbHOW CUNbl KOMNPECCUMX
3 - KAIIMBPOBKA CUJ1bl KOMIMPECCUH

4 — KANIMBPOBKA OrPAHUYEHUA CUJIbI KOMINPECCUU
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

1- BBE4EHWE

KomMmnpeccuoHHoe yCTpOMCTBO COCTOMT W3 [OBuUraTens, npuvBoda C peayKTopoM,
MNOOKMIOYEHHBIM K 3MIEKTPOMarHUTHoOM MydpTe, M gaTyuka Harpyskud, WU3MepsioLero
BENUYMHY MPUIOXEHHOW CUITbl KOMIMPECCUN.

MakcumanbHas cuna KOMMNpPeccun orpaHuyeHa npefernbHbIM 3Ha4YeHUeM, 3agaHHbIM Ha
nynbTe ynpaeneHus. [ns ee onpeaeneHns UCnonb3yeTcs A4aTYnK Harpysku.

[ns 3aWwmTbl OT NEperpyskn MMeeTcs ANEeKTPOMexXaHn4eckas 3alluTHas cuctema.

2 - BbIBOP BEI/IN4YNHbI MAKCUMAJIbHOU CHIJIbI
KOMIIPECCUMN

Bbi6op BennunHbl MakcumansHon cunbl komnpeccun (150 H nnn 200 H) ocywectensietca
c nomowpbto nepekntovatens DIP3 B 6noke nepekntovatenen SW2. Ecnm aTtor
nepekno4yaTenb Haxogutcs B nonoxeHun “ON”, TOo BennUMHaA MaKCUMarnbHOW CUMbl
komnpeccum pasHa 200 H.

MHoekc Ha pgucnnee u3MeHsieTCa B COOTBETCTBUM C  BblIOpaHHbIM  3HaYEeHWEM
MaKCMMaribHOW CUITbl KOMMPECCUN.

3 - KAJIMBPOBKA CUJIbI KOMIIPECCUU

[Onsa kanubpoBKkM cunbl Komnpeccum Heobxoaumo nepeBectn nepekntodatens DIP7 B
onoke nepekntovatenen SW1 B nonoxexHne “ON”.

CHMMUTE KOMMPECCUMOHHYIO NOMaTKy, PacrnonoXnTe CbEMOYHbIN LUTATUB FOPU3OHTaNbHO
(90° unn -90°) n HaXxXMUTE Ha «KHOMKY BbIOOpa AeKoMnpeccumy».

()|
Paspgactcsa 3BykoBowW curHarn.
Pacnonoxurte cbeMOo4HbIV WTAaTUB HUXHEN CTOPOHOM BEPX U OQHOBPEMEHHO HaXMUTE Ha

obe neganu, onycTmB Npu 3TOM YCTPONCTBO doMKCaLUMN KOMIPECCUOHHOW fIoNaTku B camoe
HWKHee nonoxeHue. onoxuTe Ha Hero rpy3 BECOM B 5 Kr.
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YcTponcTeo hmkcaumm
KOMMPECCUOHHOW flonaTKu
B CAMOM HWXHEM
NOSOXXEHUN.

"py3 Becom 5 kr;
panee rpys
BecoMm 15 kr

HaxmuTe Ha KHOMKY yMEeHbLUEeHMS cunbl komnpeccun («- MUHYC»). PasgacTtcs 3BykoBon

CUrHarn.

NS

YBenuubTe Maccy rpysa Ao 15 Kr n HaXMuTe Ha KHOMKY YBENnuMYeHUs Cunbl KOMIpeccun
(«+ nnroc»). PasgacTtca 3ByKOBOW curHar.

A
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I'IphoMTe BeC rpyasa, nokasaHHbI Ha BCNOMOraTenbHOM gucnee.

YcTaHOBUTE €ro 3HayYeHne paBHbIM 15 Kr ¢ NOMOLLIbIO KHOMOK PErynmpoBkn «+mAs» U
«-mAs».

4 — KAJINMBPOBKA OIr'PAHUYEHWA CUTIbI KOMIIPECCUN

[Ons kannbpoBKM OrpaHN4YeHust Cunbl KOMnpeccum nepesegute nepekntodatens DIP7 B
onoke nepekntovatenen SW1 B nonoxeHne “ON”.

Cuna komMmnpeccun perynmpyeTtca nyTeM M3MEHEHUs COOTBETCTBYHOLLErO MOMpaBOYHOrO
MHOXUTENS B AnanasoHe oT 1 o 10 (ero s3HadYeHne OyaeT BbiBeAEHO Ha AUCNIIEN BMECTO
CUINbl KOMMPECCUN).

B npouecce npoBegeHus KkanubpoBKW yaAepXKMBaWTe HaXaTon nefanb BKOYEHUA
OeKoMnpeccum.

3Ha4yeHne MornpaBOYHOrO MHOXWUTENS W3MEHSAETCA C MOMOLLbK KHOMOK pPerysivpoBKu
«+tmAs» 1 «-mAs».

OTperynupynte cuny KOMnpeccumn gnst KOMNpeccnoHHomn nonatkn 24x30 Takum obpasom,
4YTOObI KOMMPECCUOHHAsH KapeTKka Morfna HavyaTb ABUraTbCs BBEPX.

OCTOPO)XHO! He npuknadbigealime u3sluWHUX ycunuu, 4ymobbl He eblilimu 3a
npedenbl Quana3oHa 6e30MnacHbIX Haz2py30K — HapyuweHuUe 3Mmoao rpaesusia MoXxem
npusecmu K rnosioMKke cucmemai!
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CUCTEMA TOPMOXEHUA
BPALLEHUA CBEMO4YHOIO
LLITATUBA

1 - ONMIUCAHUE CUCTEMbI TOPMOXEHUA CBEMOYHOIO LUTATUBA
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1 — OMMMCAHUE CUCTEMbI TOPMOXEHWs1 CBEMOYHOI O
LITATUBA

N3-3a 0coBEeHHOCTEN CBOEN KOHCTPYKLUMM W MNPUHUMMNOB paboTbl 3neKkTpoMarHUTHas
cucTtemMa TOPMOXEHUS CbEMOYHOIO WTaTnBa He TpebyeT Kakon-nmbo perynmpoBKu.
Mpn obcnyxmBaHun mMammorpadga He TpebyeTCA MEHATb HU TOPMO3HOE ycunme, HU

apyrue napameTpbl CUCTEMbl TOPMOXEHUA CbEMOYHOIO LWTaTUBAa.
anBO,D,VIMbIe HUXe CXemMa U PUCYHOK AdaHbl 34eCb JMWb B Ka4ecTBe npumMmepa u 4yTOOBI

nokasaTb CXxeMy COOPKM TOPMO3HOW CUCTEMBI.

ME10156-XX

Ma10153-XX

MA10155-XX

MO10154-XX

MO10153-XX

MA10151-XX

M10150-XX
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r

TopmMo3Haga cuctema

"oHnomeTp
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

NMPOLEAYPA PEIYJIMPOBKW
NMONOXEHUA MYYKA PEHTIEHOB-
CKOI'o U3JNTYHEHUA U
CBETOBOI'O NMONA

1 — 3AMEHA JIAMMNbl KOJUNTUMATOPA

2 - CBOPKA U PA3BOPKA UCXOQHOW PEHTFTEHOBCKOWU TPYBKU
3 — 3AMEHA PEHTTEHOBCKOW TPYBKU

4 — KONNUMALKUA NMYYKA PEHTFTEHOBCKUX JTYYEN

5 — NPOLUEAYPA PEIYJIMPOBKU MNMOJNOXEHUA MNMYYKA PEHTIEHOB-
CKOIo n3ny4yeHnA n CBETOBOIO MNMOJIA
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1 - 3AMEHA JIAMI1bI KOJIJIUMATOPA

1) NS CHATUSA HWKHEN KPbILLKN OTKPYTUTE COOTBETCTBYHOLLNIA KPEMEXHbIA BUHT.

s Y

\

I

4) 3ameHuTe namny, ucnonb3dys gns atoro namny «24B — 100BT» 13 opurMHanbHOro
Komnnekrta 3anyacten. O6patute BHMMaHuMe — HOBad Nnamna AOfMKHA WUMETb Ty Xe
OpPUEHTALMIO U TO Xe NONOXEHNE HUTU HaKanMBaHus!
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2 — CBOPKA U PA3BOPKA NCXOQHOW PEHTIEHOBCKOU
TPYBKHU

CHumMnTe 6GROK KonnMmaTopa, 4TOObl MONyYUTb AOCTYN K  KPEMEeXHbIM BUHTaM
PEHTrEHOBCKOW TPYOKM.

B cnyyae Heob6xoAMMOCTM 3aMeHbl peHTreHoBCKoW Tpybkn obpallante BHMMaHWE Ha
YepHble NIMHMM B BEPXHEN 4aCTU CbEMOYHOIO LUTATMBa — OHM CrnyaT ansa obneryeHus
NO3NLNOHMPOBAaHUS YyCTaHaBNIMBaeMOW PEHTIEHOBCKOM TPYOKM.

3 - 3AMEHA PEHTITEHOBCKOM TPYBKN

Mapka n mogenb

Hosasa Tpybka gormkHa umeTb Ha cebe mapkuposky “CE” cormacHo Oupektuse 93/42/EC
ANs yCTPONCTB MeAULMHCKOro HasHavyeHus. [na 3aMeHbl MOXXHO MCMNOSb30BaTb TOMbKO Te
MapKkm U MOAOENM PEHTreHOBCKMX TPYOOK, KOTOpble YyKasaHbl B TEXHWYECKOM pasgene
naHHoro PykosogcTsal

MpowwmBKa
Ona kaxgon mopenu peHTreHOBCKMX Tpybok TpebyeTca CBOS cneuuwanbHas Bepcust
npowunekM aAnga obecnevyeHns cobnogeHna 3HaYeHNn Harpy3sKku.

4 — KOJIJIMMALNA TTYYKA PEHTITEHOBCKUX U3TTYYEHUA

Pa3smepbl o6ny4yaemoro nons

Pa3smepbl 00ny4aemoro nons SBASKTCA  (UKCUPOBAHHbIMK, OHW  ONPEeaensarTCs
MCNonb3yeMoKn KONNMMaLnoHHOW nnacTuHon (guadparmon).

KonnumaumoHHble  nnactuHbl  (anadpparmbl) NPOU3BOAATCS B COOTBETCTBUM  C
MMEIOLLMMUCS 3TanoHamMun Ans mammorpacdos.

MNonoxeHune obnyyaemoro nons

Ana wvcnpaBneHus nonoxeHus obnydaemoro nonsd nepemecTtute COOTBETCTBYHOLLUM
obpa3om 6ok Konnumatopa Ans LOCTMKEHUS CUMMETPUM MO OTHOLLEHWIO K MPaBoMYy U
NeBOMY KpasiM WCNONb3yeMOW PEHTreHOBCKOW MMEHKW, a Takke AN MUHUMWU3aLumu
0bny4yeHus BHe nons (CO CTOPOHbI FPYAHON KIETKM).

3A0 MEJUITUHCKUE TEXHOJIOTUU JITny» 77



TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

lNMpoBepka nonoxeHna obnyvyaemoro nons

[na npoBepkn nNonoxeHns obry4aemMoro nosisi UCMONb3yWTe PEHTTEHOBCKYIO MMEHKY,
BCTaBIIEHHYIO B KacceTy KacceTogepxartens pasmepom 18x24, a Takke OPYryt NieHKy B
CBETO3alUNTHOM KOHBepTe 06e3 3KpaHa, pacrnonoXumB ee Mo AuvaroHanu OTHOCUTENbHO
Kaccetogepxatens Tak, 4Tobbl yrrbl BTOPOW MAEHKM Mornum Obl  pernctpupoBaTtbh
PEHTrEeHOBCKOE U3rnyyeHne B obnacTtax 3a npegenamMmm Kpaes NepBOn NITEHKN.

Takke NPWKMUTE LEHTP KOHBEpTa OBYMS MOHeTaMu, PacrofioXMB WX Ha HEKOTOPOM
paccTosiHUM Apyr OT Apyra, YTobbl co3aaTh Ha NeHKax OMopHble TOYKM A4S COBMELLEHMUS
CHUMKOB.

Ona nepemelieHnMss nydka PEHTTEHOBCKOrO W3Ny4YeHUs BnNpaBO CABWHbTE 6ok
KonnumaTopa Bnpaeo, 1 HaobopoT.

Ona nepemelieHnMs nyvyka PEHTFEHOBCKOMO W3NydYeHWss Brneped CcOBWHbTe 6ok
KonnumaTopa Bnepea,  HaobopoT.

lMocne gocTmxkeHns HeobxoaMMOro pacnonoXeHna obryyaeMoro nonst NAOTHO 3aTsaHUTE
KpenexHble BUHTbI 6rioka konnumaropa.

Pa3smepbl 0bny4aemoro nomnsi Ha MNIOCKOCTW, B KOTOPOW Monyvaetca u3obpaxeHue,
HeobXxoaMMo NPOBEPUTL B COOTBETCTBMM CO CTaHAapTaMu.

5 - [TIPOLEAOYPA PErYIIMPOBKU T[1OJIOXEHUA T[1YYKA
PEHTITEHOBCKOI'O U3JTYHYEHWA U CBETOBOIO I10J151

[Mocne wu3BneyvyeHusi/NnepeycTaHoOBKM WAW  3aMeHbl PEHTreHOBCKOW TPYOKM  HUKaKoWM
AOMNONHUTENBHOW PErynnpoBkn He TpebyeTcs.

lMonoxeHne CBETOBOrO MOAA  MOXHO  OTperynuMpoBatb C  MNOMOLUbK  BUHTA,
pacrnonoXeHHoro nepeq 6mokom konnmMmaTopa. OTO NO3BONSIET cABUraTb CBETOBOE Mone
Bnepen 1 Hasag.
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3AMEHA NMHEBMATUYECKOW
PECCOPDI

3A0 MEJUITUHCKUE TEXHOJIOTUU JITny»

79



TEXHUYECKOE PYKOBOJICTBO K MAMMOI'PA®Y «MAMMO —4MT».

C6opka NHEBMATMYECKNUX PECCOP COCTOUT M3 ABYX MHEBMATUYECKUX PECCOP U BHELLHEro
KOXyXa.

[nsi 3ameHbl c6OpKM NHEBMATUYECKUX PECCOp:
1. OTknouMTe MamMMmorpad W, Bpallasi BPYYHYHO MaxOBUK [OBUraTensi KapeTkw,
yCTaHOBUTE KapeTKy Takum o6pa3oM, YTOObl COBMECTUTb METKM Ha KapeTke 1 Ha ee
Laccm.
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2. CHuMMKUTE CO LUITOKA KPEeNexHoe KonbLo.

KPEMEXXHOE
KOMNbLO

3. OTBUHTUTE COOPKY MHEBMATUYECKMUX PECCOP OT OMOPHON MAUTLI.

_

A EERD

4. 3ameHuTe 1 3aKpenuTe cGOpPKY NHEBMATUYECKNX PECCOP.

3A0 MEJUITUHCKUE TEXHOJIOTUU JITny»

81
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LIEIMNb BKITKOYEHWUA
MAMMOI'PA®A

1 - NOCINEANOBATENbHOCTb BKITIOYHEHUA MAMMOIPA®A
2 - UHWUMANN3ALNA OUCIINEA U KNABUATYPbI

3 - UHULMATIUSALUA NMONOXEHUA PACTPA

4 — ABAPUMHOE OTKIMIOYEHUE MAMMOIPA®A

5 - KHONKA BKIKYEHUA/BBIKITIOYMEHUA MAMMOIPA®A
CUTHANIbHAA NAMIMTOYKA
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Mammorpady BKno4aeTca € NOMOLWbIO rMnaBHOro kKoHTaktopa TLR1 v TBepaotenbHOro
pene RYS1.

YnpaBneHve n cxema CUMHXpPOHM3aUMM pacnosioxeHbl Ha nnate 03-186, nuTtaHMe KOTOpoun
OCYyLLEeCTBNAeTCs ¢ nomoLbio TpaHchopmaTtopa TF129.

1-T1OCJIEQOBATEJIbHOCTb BKIIOYEHNA MAMMOIPA®A

MepBbIM BkNtoYaeTcs rnaBHbii KOHTakTop TLR1, 3aTtem paspsagHoe conpotusreHne R1
crnaxusaeT nyckoBon Tok Ha TF155, TF165 n koHgeHcaTopax C1, C2, C3 n C4.

Mo mnctevyeHMnm HecKonbkuX cekyHn cpabaTbiBaeT pene RYS1, Tem cambiM 3amblkaeT
conpotmBneHme R1. luTtaHne B NOMHOM MOLLUHOCTM NOOAAETCS Ha BbICOKOBOSIbTHLIN
reHepatop M Ha Apyrve aneMeHTbl mMammorpacda, noTpebnswlime BbICOKME MOLYHOCTM
3ANEeKTponUTaHus.

2 - UHUUNATINSALNA ONCTITIES U KITABUATYPbI

MynbT ynpaesnenua (nnatel 92-083 n 03-181) nmeet ceoe cobeTBeHHoe LMY (CPU).

Mpw BKItOYEHUM Mammorpadpa ato LMY BbiBOAUT Ha aucnnen nycTy pamky.

Mocne wHuumanmnsaumm ocHoBHoro LMY Ha nnate 01-170 ata pamka Ha gucnnee
3anonHAETCA NKOHKaMMU.

3 - UHUUUATIN3ALINA TTOJIOXEHUST PACTPA

MNpu BKkNOYEHUNM Mammorpacdpa oTceuBarowmn pactp cronuka BYKKW nepemewaetca B
CBOE UWCXOAHOE T[OfoXeHue, MNo3TOMYy u3gaBaeMbld CTOMIMKOM  3BYK SABNSAETCS
HOPMarnbHbIM NPU3HAKOM.

McxogHoe nonoxeHne oTcemBatoLero pactpa HaxoguMTcs crieBa OT NOSoXKEeHNSA naumeHTa.

4 - ABAPUUHOE OTKJTIOYEHNE MAMMOIPA®A

KHoOnNkn Ons  aBapuMMHOrO OTKITHOMEHUSI CUCTEMbI PacnosyioXeHbl C 06enx CTOpPOH
Mammorpada.
Mpn HaxaTUM Ha KHOMKY aBapuUMHOrO OTKMIOYEHUA Mammorpada HemenneHHo
OTKIK0YaeTCHa rnaBHbIM KoHTakTop TRL1, 4TO NMpMBOAUT K MOMHOMY BbIKMOYEHUIO BCEro
Mammorpada.
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

5 — KHOINKA BKITIOYEHWUS/BBIKITOYEHUA MAMMOIPA®A U
CUTHAJIbHAS JTAMITOYKA

KHOMka BKMIOYEHUSA/BBIKIIOYEHNA Mammorpada noAKMYeHa K  COeaUHUTENbHOMY
pasbemy CN16 Ha nnaTte 03-186. BHyTpX 3TON KHOMKN HAXOAUTCA CUrHASbHAsA SlaMmnoYka.
CurHanbHas namnoyka sipKo ropuT Mpu BbIKITKOYEHHOM COCTOSHUM Mammorpadoa. locne
OTKNIOYEHUs annapaTa 3Ta famnovka MuraeT B TEeYeHWe HEKOTOPOro BpeMEHW, Ha
NPOTSXKEHUM KOTOPOro MOBTOPHOE BKOYEHME Mammorpada HEBO3MOXHO — B 9TO BpeMs
npoucxoauT npouenypa OTKITHYEHNSA BbICOKOBOSbTHBIX Lienen.

KOHTPOIJIbHbBIE CBETO4NOAbI (LED)
MINATA Umny (CPU) 01-170
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LED 3 LED LED DU1 LED LED DU6 |[LED D1
[ [DU11 [LED DU2 FUB
LiBeT PyHKUMS
LED1 XXENTbIA | CnyxebHas
LED2 KENTbIA | MepuaeT npu BKIIOYEHWUN PEHTTEHOBCKOTO U3MYy4YeHNs
LED3 YKENTBIN | CeBeTutcs Npu BKMIOYEHWUN PEHTIEHOBCKOTO

n3nyvyeHus (MepuaeT npu namepeHum MAC)

LED D1 KPACHbIW | MnankaTtop akTmeHOcTM IRQ, B HOpMarnbHbIX YCroBu-
Ax mepuaet; npu “sasmucaHmun” LIMY roput NOCTOAHHO
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LED DU1 | XKENTbIN | BHyTpeHHue +2,5 B nOCTOSIHHOIO TOKa

LED DU2 |XXENTbIA | BHyTpeHHue +3,3 B nOCTOSAHHOrO TOKa

LED DU6 | KPACHbIV | CeeTuTCs npuv 3anycke CUCTEMbl BO BpeMSA UHMLMA-
nm3auymn FPGA

LED DU8 | KPACHbIV | CeeTuTCS BO Bpems HavarnbHom nepesarpysku LIMTY

LED DU11 | XXENTbIA | +5 B nocTosiHHOro Toka
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

MaTtepuHckasa nnata 03-188

LiBet PyHKUNA
DL1 3EJIEHBLIV | -15 B NOoCTOSIHHOrO ToKa
DL2 3EJIEHBLIV | +15 B NOCTOSIHHOIO TOKa
DL3 3EJIEHbBIV | +24 B nOCTOSIHHOMO TOKa
DL4 3ENEHbIN | +5 B nOCTOSIHHOrO TOKa
DL5 KPACHBbIW | CBeTuTCcS Npu HaXaTnm Ha KHOMKY BKIHOYEHUS
9KCNO3ULMN PEHTTEHOBCKOIO U3NyYeHus
DL6 3ENEHBbIN | -15 B nOCTOSAHHOIO TOKa C 3a4epPXKON
DL7 3ENEHbIN | +5 B NOCTOSIHHOTO TOKa C 3aepXKKom
DL8 KPACHbIW | 3anpoc Ha asmxenue pactpa (ot LIMY)

Crtaptep aHoga 92-074-3

LiBeT PyHKUMS

LED1 YKENTBIN | CeeTutcs Bo BpeMsi HOpMarbHo asbl
BpawleHnsd

LED2 KENTbIA | CeBeTUTcs Npu BKIOYEHUN TOPMO3HON CUCTEMBI
NI NPU BKITKOYEHUM COCTOSIHUS aBapun

LED3 YXEJTTbIN | CBeTMTCA Npu BKIOYEHUM TOPMO3HON CUCTEMbI

LEDS 3ENEHbIN | CBeTuTCA B pexvMe OXUAAHWUS UK Npu
BpaweHnn aHoaa

LEDG6 3EJIEHbIN | CBeTuTCS npv BpaLleHnn aHoga

NMnata nutaHua HUTU Hakana 92-073-5

LiBet PyHKUNA
LED1 3ENEHbIV | B HopMarnbHbIX YCNOBUSX SPKO CBETUTCS U HE
MepuaeT
LED2 KPACHbIW/ | Bonbthpamoseiii aHoa
LED3 KPACHbIW/ | CBeTutcs npu BLIGOPE Manoro gokyca
LED4 3EJIEHBLIN | CBeTuTCA NpY BKIOYEHUN HUTW HAKanNMBaHWS
LEDS YKENTbIA | CeBeTutcs npy NpoBeAeHNN 3KCNo3nLmn (ero

SIPKOCTb NPSIMO NPONOpLMOHanbHa BenMymHe
aHOOHOro ToKa)

lNnaTta KoHTponnepa uHBepTepa 94-132

LiBeT QyHKUMS
DL1 3EJ'IEHbll7I +15 B NOCTOAHHOIo TOKa
DL2 XENTbIN | Bo BpeMa aKCno3uunm CBETUTCSA NOCTOAHHO UIU

MepLaeT B 3aBUCUMOCTU OT TOrO, BKIMIOYEH NN
HernpepbIBHbIN UMW UMMYNbCHBIN PEXUM
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TEXHUYECKOE PYKOBOACTBO K MAMMOI'PA®Y «MAMMO —4MT».

NOCJIEJOBATEJIbHOCTb NEPE3AIPY3KHU LIy

[Mpun BKNOYEHUM MamMMorpadra HauymHaloT ceeTuTbes ceetogmoabl LED DUG n
LED DUS8,nocne racHet ceBetognon LED DUS8, a 3atem un cBetoanon LED
DUG, 3atem cBetogmon LED D1 HaumMHaeT spKo CBETUTLCHA, a MNOTOM
Ha4YMHaET MuraTb, YTO YKasblBaeT Ha HopMarnbHyto paboTy LY.

HACTPOUKA SQJIEKTPOHHBbIX AT (TTEPEMbIYKH [JP],
NEPEMEHHBIE COINPOTUBJIEHUA [RV] U TECTOBBIE TOYKU [TP])

Mpu HeucnpaBHOCTM UMM Npu He cTabunbHon paboTe, a Takke MOcCne 3aMeHbl
SMNEKTPOHHBLIX MNNaTt Mammorpada peKkoMeHOyeTCcsi NPOBEPUTb LENOCTHOCTb MNaBKMX
npenoxpaHUTenen, akkypaTHO M3MEPUTb HACTPOWMKM COOTBETCTBYHOLLUMX INEKTPOHHbLIX
nnaT. [ns yno6cTea nonb3oBaTtenein 3gecb NpuBoauTcs BCst MHGOpMaUUs, OTHOCSLLASCS
K HacTOWke WMMELLMXCA B CUCTEME 3MNEKTPOHHbLIX Mnnat. ChMCOK MMEILWMXCS Ha 3TUX
nnaTax CBeTOAMOO0B COAEPXKUTCS B NpeablayLlieM pasaene aaHHoro PykoBoacTea.

MaTepuHckasa nnata 03-188

PyHKUMNS

JP1 3aBofckas HacTporka (OTKpbIT)

JP8 3aBofckas HacTpouka (OTKpbIT)

JP9 3apesepBupoBaH. lNonoxeHne He MeHATb!

JP10 3apesepBupoBaH. lNonoxeHne He MEHATL!

JP11 3apesepBupoBaH. lNonoxeHne He MeHATL!

JP12 3apesepBupoBaH. lNonoxeHne He MEHATL!

JP13 3apesepBupoBaH. lNonoxeHne He MeHATb!

JP14 3apesepsupoBaH. NonoxeHne He MEHATDb!

JP15 3aBojckas HacTponka (3aKpbIT) [apansep pacTpoBomn pelueTkm bykku]

JP16 3apesepBupoBaH. lNonoxeHne He MeHATb!

JP17 3aBojckas HacTponka (OTKpbIT)

JP18 3anyck npuema npu paboTte cuctembl

JP20 3aBoackas HAaCTPOWMKA (B 3aKPbITOM MOMOXEHUM OTKIKOYaeT 3aaepxKy Ans +5 B
NMOCTOSAHHOIO TOKa C 3aEePXKKON)

RV1 Kannbpoeka LndpoBoro BoribTMETPA ANs HaNpPsiKeHU NMTaHns
NHBEPTEPA, HAX0OsALErocsi B CEPBUCHOM MEHHO

RV2 3apesepBnpoBaHo. lNonoxeHne He MEHATDL!

RV3 3aBoackas HaCTpOMKa (onopHoe HanpsikeHne AN yMeHbLIEHUS CKOPOCTU
ABWMXEHUA Unn OCTaHOBKA KOMI'IpeCCVIOHHOVI J'IOI'IaTKVI)
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NMnata nutaHusa HUTU Hakana 92-073-5

HacTtpownka PyHKUMS

R16 ConpoTusneHue geTtektopa aHogHoro Toka 1 BonbeT n.T. =
10 mA
(1 BonbT n.7T. = 5 MA anga 5 kBT nnn bumeTtannuyeckon
TPYyOKM)

RV3 KannbpoBka 3awwmTbl HUTU Hakana (Mo HaMNpPsPKEHWIO)

RV5 3apesepsupoBaHo. lNonoxeHne He MeHATDL!

RV6 Kanubposka 3awuTbl HATU Hakana (no ToKy)

RV7 3apesepBupoBaHo. NonoxeHne He MEHATL!

Craptep aHoga 92-074-3

HacTpowka PyHKUMS
RV1 Kanubposka uenu 3awunTbl 4Ns eMKOCTHOW (hasbl
RV2 Kanubposka uenu 3awuTbl 4na npssimon asbl
TP1 TecToBas TouKa ANA N3MEPEHUs TOKa eMKOCTHOM hasbl
TP3 0,55xBonbT (TP1)
TP2 TecToBas ToUKa aOns U3AMepeHust Toka NnpsaMmon asbl
TP4 0,55xBonbT (TP2)
JP1 OTKPbIT TopMmoXeHne paspeLleHo
JP3 OTKPbIT Bpema TopmMoxXeHnsa 6 cekyHq
JP4 OTKPbIT Cucrema 3aliuThbl BKITHOYEHa

lNnaTta KoOHTponnepa uHBepTtepa 94-132

HacTpouka PyHKUNS
TP1/TP2 [MpoBepka HanpsXeHNa BO BpeMs SKCMo3nuum
RV1 PerynupoBka HanpshkeHust kKB
RV2 PerynvpoBka makcumarbHOro BbIXOAHOrO TOKa
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3AMEHA KOMITOHOBOYHbIX BJIOKOB U SJIEKTPOHHbIX IMJIAT

Mpu 3aMeHe KOMMOHOBOYHbIX BFIOKOB U/MNK 3NEKTPOHHbIX NnaT obpallanTe BHUMaHWE Ha
X KanuMbpoBKYy WNN BEPCUIO MPOLLUMBKM Ha SMEKTPOHHbIX MnaTax B COOTBETCTBUM C
NPMBOANMbBIM HUXE CMUCKOM.

[aHHbIA CNNCOK He SABMSEeTCA WUCYEepnbiBalLIMM, HO OH OXBaTbiBaeT OOMbLUMHCTBO
BO3MOXHbIX CITy4YaeB.

PEHTITEHOBCKAS TPYBKA
Mpn 3ameHe peHTreHOBCKOM TPYyOKM Ha HOBYIO, TOW XX€ Mapkm u Mogenu, Heobxogmmo
BbIMOMHUTL CrieayroLuime onepauuu:
» [IpoBepbTe 3Ha4YeHWe Hanps>keHnsa KB 1 BbINONHUTE HeO6X04MMYIO KannbpoBKy.
= [lpoBepbTe COCTOSHME Uenu 3awuTbl M8 Bpawalowerocs aHoga W BbINOSHUTE
Heob6xoauMyro KannbpoBKy.
= [lpoBepbTe COCTOAHME Lenu 3awmThbl A1 HUTK Hakana 1 BbIMNONIHUTE HeobXoaMMYHo
KanmbpoBkKy.
[MpoBepbTe NPaBUbHOCTb NONOXEHUS TPYOKU. ECriv OHO HapyLleHo, TO NonpaBbTE ero.
Mbl He pekoMeHayeM UCnonb30BaTh AN 3ameHbl TpyOkn apyrux mogenen. Ecnu aTo Bce-
Takm HeobxoaMmo, TO Npu 3TOM Takke HeObXOAMMO MOMEHATb BEPCUIO MPOLUNBKU
mukpocxembl ICIMMN3Y (EEPROM) nnatel CPU 01-170.

BbICOKOBOJIbTHbIA TEHEPATOP

[Mocne 3ameHbl BbICOKOBOSMBLTHOIO reHepartopa Heob6xoauMo MpPOBEPUTb COOTBETCTBUE
3HaveHus1 HanpskeHns KB, nogaBaemoro npu 3KCNo3vuMM Ha PEHTreHOBCKYH TPYyOKy, co
3HA4YEeHMAMMW, YCTAHOBMIEHHbIMW Ha NynbTe ynpaBneHus (CM. COOTBETCTBYHOLMIN pa3gen
AaHHoro PykoBoacTtBea).

MoAayJllb MHBEPTEPA
[Mocne 3ameHbl BbICOKOBOSMLTHOIO reHepartopa HeobxoauMo MpPOBEPUTb COOTBETCTBUE
3HaveHus1 HanpskeHns kB, nogaBaemoro npu 3KCNo3vuMM Ha PEHTreHOBCKYH TPYyOKy, co
3HA4YEeHMAMMW, YCTAHOBMIEHHbIMW Ha NynbTe ynpaBneHus (CM. COOTBETCTBYHOLMIN pasgen
AaHHoro PykoBoacTtBa).

NCTOYHUK NMUTAHUA (DS/INVC132). ONCIIJIES SP14N003
MNpoBepsTb BEPCUIO MPOLLMBKN UMK NPOBOAUTL KanubpoBKy He TpebyeTcs.

LUCIIIEA SP14N003 (DS/LMG7401)
MpoBepsATb BEPCUIO NMPOLLMBKM UIN NPOBOAUTL KAannbpoBKy He TpebyeTcs.
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MIATA uny (CPU) 01-170
Ha aTton nnate HaxogaTcsa Tpyu OYEeHb BaXXHbIX MUKPOCXEMbI:
= OCIMN3Y (EEPROM, U6 Ha cxeme nnaTtbl), B KOTOPOM COAEPXKUTCA OCHOBHast
npoLumBka Mmammorpada;
= O3Y c nutaHuem o1 6aTtapeun (RAM, US Ha cxeme nnaTbl), B KOTOPOM XpaHATCS
KannbpoBOYHblE 3HA4YeHUs (TOKa HUTU Hakana, ¢opmyna pacyeta [O3bl U
kanudposka pexunma “ULTRA”);
= O3Y c nutaHmem ot b6aTtapeun (RAM, U7 Ha cxeme nnatbl), B KOTOPOM XpaHATCS
HaCTPOVKM BPEMEHMW, YNCIO IKCMO3NLNIN U Apyras MeHee BaXXHas MHopMauus.

o *e 9
Gl He e

Ay
{RESET)

se800000GRBRREES E
]

CHD CNT

EEPROM
(FIRMWARE)

Eessseosccsoonee
s0ess00seRRRRBRS
NVREAM
- CALIBRATION DATA us
- 1300 EXP DATA
Hesssssnssssssnes

I AL XXXXXXXXX]
NVRAM
- CONTROL PANEL DATA | U7
- CLOCK
Hesssssceses

lNpu 3ameHe gaHHOM nNnaTbl MOXHO NEpPecTaBUTb 3TN TPU MUKPOCXEMbI CO CTapown nnaTthbl
Ha HOBYIO, YTO MO3BOSIUT COXPAHWUTb BEPCUIO MPOLLMBKW, KanMOpPOBOYHbIE 3HAYEHUS U
APYryo nHopMaLuio.

Mpun 3ameHe ICIM3Y (EEPROM) Ha HOBOe, C opyron Bepcuen npoLmBku, HEOBXOANMO
NPOBEPUTH COBMECTUMOCTb HOBOW MPOLLMBKM C MPOLLMBKOW AUCNES.

Mpn 3ameHe O3Y c nutaHMem oOT GaTapen, B KOTOPOM COAEpXKAaTCsA KanmbpOBOYHbIE
AaHHble, HeoBXo4MMO NMPOM3BECTN NOBTOPHYKD KannMbpOoBKY TOKa HUTW Hakana, popmynbl
pacyeTa 4o3bl U ONTUYecKon NNoTHoCTU (kannbposku pexnmos “ULTRA” nnn “REDUCED
ULTRA”).

Mpn aTom Takke HeEOBXOOMMO NPOBEPUTL NOSTOXKEHME NEPEMbBIYEK.

OATYUK TEMNEPATYPbl PEHTFTEHOBCKOWM TPYBKU (MJTATA 02-171-0)
[MpoBepATb Bepcuio MNPOLUMBKM WM NPOBOAUTL KanuvbpoBky He Tpebyetca. [datumk
NOCTaBMSETCS C yXKe 3a4aHHON KannbpoBKOMN.

ABTOMATUYECKUIA KONIIMMATOP n BCMOMOIATEJIbHAA NNATA
CbEMOYHOI'O LUTATUBA (MJ1ATA 02-179-X)

KannbpoBky npoBOAWTL HE HYXHO, HO 3Ta nnaTta OCHalleHa KOHTPONNepoM CO CBOEeW
COOCTBEHHOM npowmnBkon Ana obmeHa coobuweHnamm ¢ ocHoBHbiM LIMY. OB6biMHO
npobnem ¢ nx COBMECTUMOCTbLIO HE BO3HWKAET, HO €CNN NOCIe 3aMeHbl 3TON NnaTbl OyayT
BblSIBNEHblI Kakne-nmbo npobrembl, TO criegyeT MNpoBepuTb, Kakasi BepCUS MPOLUMBKM
yCTaHOBIMEeHa Ha HoBowW nnaTte. Ecnu oHa oTnnyaeTcs oT Ton, 4YTO BbiNa Ha cTapown nnaTe,
TO Npoueccop Ha HOBOW nnaTe HeoH6XOAMMO 3aMEHUTb.
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uny ansd KnABUATYPbI (MJTATA 03-181-X)

KannbpoBKky NpoBOANTb HE HYXXHO, HO 3Ta MfaTa OCHAalleHa MPOLECCOPOM CO CBOEW
cobCcTBEHHOM NPOLIMBKOW. ECniv nocne 3aMeHbl 3Ton nnaTtbl OyayT BbIsBMEHbI Kakne-nnbo
npobrnembl, TO crnegyeT MpPOBEPUTb, Kakas BEPCUSA MNPOLUMBKMA YCTAHOBNEHA Ha HOBOW
nnarte. Ecnv oHa oTnMyaeTcs OT ToW, YTO Oblna Ha cTapon nnaTe, TO NPOLEeCcCcop Ha HOBOWM
nnaTte Heob6xoaMMoO 3aMEHUTb.

MATEPUHCKASA MIATA UMY (MJATA 03-188-X)

C nomoulbto nepemeHHoro conpotmBneHms RV1 Ha 3ToM MaTepuHCKOW nnate MOXHO
NPON3BECTM KannBpOBKY BOMbTMETPA, C MNOMOLLBD KOTOPOro B CEPBUCHOM MEHIO
oToOpaxkaeTcsl BXOQHOE HamnpsiKeHNe Ha HBEpPTepe.

Ha aTton nnaTte Takke HaxoguTCcs NpolIMBKa ApanBepa kaccetogepxartend. Ecnv nocne
3aMeHbl AaHHOW nnaTbl OyayT BbiBNEHbI Kakne-nmbo npobnemsbl, TO crnegyeT NpoBepuTsb,
Kakas Bepcus NpoLUMBKN YCTaHOBSIEHa Ha HOBOW nnaTe. Ecnu oHa oTnn4aeTca oT TOn, 4To
Oblnia Ha cTapown nnaTe, TO MUKPOCXEMY C MPOLUMBKOW Ha HOBOW Nnate cnefyeTt 3aMeHuTb
COOTBETCTBYIOLLEN MUKPOCXEMOM CO CTapon nnaTol.

Mpn aTOM Takke HEOOXOOMMO NPOBEPUTL MOSNTOXKEHNE NEPEMbIYEK.

NMNATA KOMMYHUKALIUIA (NNATA 03-186-X)

KannbpoBKky MpoBOAUTbL HE HYXXHO, HO 3Ta Nnata OCHalleHa KOHTPOSIepoOM CO CBOEW
cobCcTBEHHOM npowmBkoM aAns obmeHa coobweHnsamm ¢ ocHoBHbiM LIMTY. O6blyHO
npobriem ¢ nX COBMECTUMOCTbLIO HE BO3HUKAET, HO eCnn Nocne 3aMeHbl 3TOM nnaTbl OyayT
BblSIBNEHbI Kakne-nmbo npobrnembl, TO criegyeT MNpoOBEpPUTb, Kakasi BEPCUSA MPOLUMBKM
yCTaHOBMEeHa Ha HoBow nnarte. Ecnu oHa oTnnyaeTtca oT Ton, YTo Bbina Ha cTapown nnare,
TO NPOLIECCOP Ha HOBOW nnate Heob6XxoANMO 3aMEHUTb.

Mpn aTOM Takke HeOBXO4MMO NPOBEPUTHL NOSTOXKEHNE NEPEMbIYEK.

MNATA NUTAHUA HATU HAKANA (NNATA 92-073-X)
Mocne 3aMeHbl 3TON NnaTbl HE06X0AMMO NPOBEPUTL U OTKaNMBpoBaTb TOK HUTK Hakana, a
Takke COOTBETCTBYIOLLME LIENN 3aLLNTDI.

CTAPTEP AHO[A (MJTATA 92-074-X)

[Mocne 3ameHbl 3TOM NNaTtbl HEOGXOOMMO MPOBEPUTH M OTKaNMbpoBaTb LEnu 3alluThbl
BpalLatoLLerocst aHoaa.

Ha aton nnate Takke ctout mukpocxema (PIC koHTponnep) co cBoen cOBCTBEHHOM
nporpaMMHON nNpoLwmnBKON. Ecnn nocne 3ameHbl faHHOW nnathl 6yayT BbISIBNEHbl Kakue-
nn6o npobnemsbl, TO cneayeT NPOBEPUTb, Kakas BEPCUSA NMPOLUMBKM yCTaHOBMEHA HA HOBOW
nnate. Ecnn oHa oTnuyaeTcs OT TOW, YTO OblNa Ha cTapou nnate, TO MUKPOCXEMY C
MPOLUMBKOM Ha HOBOW NnaTe crnegyeT 3aMeHUTb COOTBETCTBYIOLLEN MUKPOCXEMOW CO
cTapow nnarbl.

KINTABUATYPA (MJ1ATA 92-083-X)

Ha atom nnarte 3apalTcsd HaACTPOMKM ONA UCMONb3yeMoro s3blka WM KOHTPACTHOCTU
ancnnes. lNpyn 3ameHe gaHHOW nnaTtbl HEOOXOOMMO YCTAHOBUTb HYXHble 3HAYeHUs
AaHHbIX HAacTpoek (CM. COOTBETCTBYIOLLNE pa3aensl JaHHoro PykoBoacTea).
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HAETEKTOP CUCTEMblI ABTOMATUYECKOIO KOHTPOIJIA 3KCINo3nuynun (rJiATA

95-148)

Mocrne 3ameHbl 3TOW MNnaTbl BEPCUIO MPOLUMBKM MPOBEPSTb HE HYXXHO, HO MpU 3TOM
Heo6XoAMMO BbINOMHUTL KAanNMBpPOBKY 3HAYEHWIA OTCTyNa U KoadduLMeHTa yCcuneHms ans
AETEKTOPOB 3KCMOHOMETPa (CM. COOTBETCTBYIOLLME pa3aerbl JaHHoro PykoBoacTea).

B npuBoanmon Huxe Tabnuue npuBeaeHbl BCe AaBaBLUNECH paHEEe pekoMeHaaUnu:

MpoBepuTb [MpoBepuTb
Koa Onucanune 3HaYyeHus BEpPCUIo
KanmubpoBOK NPOLLUNBKMN
PeHTreHoBckast Tpybka [1a, HECKOSNbKUX Oa, Uy
KTEHI0009 BbICOKOBOMNbTHbIN [1a, BbICOKOIo HET
reHepaTtop HanNpsHKeHns
KTFLAO206 Mopaynb nHBepTepa Ha, Beicokoro HET
HaNPsKeHNs
Bnok nutanua gucnnes
DS/INVC132 SP14N003 HET HET
DS/LMG7401 |OVCMNEWN SP14N003 HET HET
B 3aBucumocTu ot
TOro, 3aMeHsieTcs
PCB/01-170-X |TJIATA LY i O3Y, nuTat- OA
Leecs ot bartapeun
PCB/02-171-0 | CEHCOP TeMneparypol | \rr HET
PEHTrEeHOBCKOW TPYOKK
ABTOMAaTU4YECKUI KOMNNN-
PCB/02-179-X MaTtop 1 BCrioMoratenb- |-+ A
Hasa nnata CbeMOYHOro
wTatTmBa
PCB/03-181-X | Knasuatypa LMY HET OA
PCB/03-188-X | MaTtepuHckas nnarta UMY |OA OA
PCB/03-186-X |NnaTa KOMMYyHUKaLUK HET OA
PCB/92-073-X [MnaTta nuTaHns HUTK 1A HET
Hakana
PCB/92-074-X |CtapTep aHoga OA OA
PCB/92-083-X |KnaBunatypa HET HET
[leTekTop cncTtembl
PCB/95-148-X |aBTOMaTN4e€CKOro OA HET
KOHTPOA 9KCMO3nLmmn
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BKITIOYEHUE MAMMOIPA®A U MNOCJIEQOBATE/IbHOCTb QEUCTBNU

Mammorpad BKMOYaeTca C NOMOLbI rMnaBHOro koHTaktopa TLR1 u TBepaotenbHoro
pene RYS1.

YnpaBneHne n cxema CMHXpPOHU3aUMn pacnonoxeHbl Ha nnate 03-186, nutaHne KOToOpou
OCYyLLEeCTBNAeTCsa C NomMoLbio TpaHchopmaTtopa TF129.

NOCJIEQOBATEJIbHOCTbB BKITOYEHUA MAMMOIPA®A

MepBbIM BkNtoYaeTcs rnaeBHbii KOHTakTop TLR1, 3atem paspsagHoe conpotuereHne R1
crnaxuBaeT nyckoBon Tok Ha TF155, TF165 n koHgeHcaTopax C1, C2, C3 n C4.

Mo ucteyeHun HeckonbkUX CekyHn cpabartbiBaeT perie RYS1, TemM cambiM 3amblkaeT
conpotmeneHme R1. [luTaHne B MNOMHOM MOLLHOCTM MNOLAETCHA Ha BbICOKOBOJSIbTHbIN
reHepaTop M Ha Apyrve anemMeHTbl Mammorpacda, notpebnswume BbICOKME MOLLHOCTH
ANEKTPONUTaHMS.

UHWULUNATIN3AUNA OUCITTIES U KITABUATYPbI

MynbT ynpaesnenua (nnatel 92-083 n 03-181) nmeet ceoe cobeTBeHHoe LMY (CPU).

Mpu BKItOYEHUM Mammorpadpa ato LMY BbiBOAUT Ha aucnnen nycTy pamky.

Mocne wHuumanmusaumm ocHoBHoro LMY Ha nnate 01-170 ata pamka Ha gucnnee
3anonHAETCA NKOHKaMMU.

UHULNATIN3ALNA TTOJIOXKEHUS PACTPA

Mpn BkNtoYeHUM mammorpadba oTcemBarowmn pactp cronuka BYKKN nepemewiaetca B
CBOE WCXOOHOE MOSIoXEeHWe, MNO3TOMY WU34aBaeMbld  CTONIMKOM  3BYK  SABMSETCH
HOPMarnbHbIM NPU3HAKOM.

McxogHoe nonoxeHne oTCceMBaloLLEero pactpa HaxoguTcs cnesa OT NOSNIOXKEHMS NauneHTa.

ABAPUUHOE OTKITIOYEHUE MAMMOIPA®A

KHONKn aOns  aBapuMMHOrO OTKIIIOMEHUS CUCTEMbl PacnosioXeHbl C 06enx CTOpPOH
Mammorpada.

Mpn HaxaTMM Ha KHOMKY aBapuMHOrO OTKMOYEHUA Mammorpada HemenneHHo
OTKMtoYaeTca rnaBHbI KOHTakTop TRL1, 4TO NpuBOAUT K MOSIHOMY BbIKITHOYEHUIO BCEro
Mammorpada.
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KHOIMKA BKJIIOYEHUA/BBIKITOYERANUST MAMMOIPA®A U
CUIHAJIbHAS JIAMITOYKA

KHOMka BKMIOYEHUSA/BBIKITIOYEHNA MamMmorpada noAKYeHa K  COeaUHUTENbHOMY
pasbemy CN16 Ha nnaTte 03-186. BHyTpX 3TON KHOMKN HAXOAUTCSA CUrHASbHAsA SlaMmnoYka.
CurHanbHas namnoyvka SpKO ropuT Mpu BbIKITIOYEHHOM COCTOSHUM Mammorpadha. lNocne
OTKIOYEHMST annapaTa 9Ta famnoyka MuraeT B TeYeHMe HEeKOTOpPOoro BpeMEHU, Ha
NPOTSXKEHUM KOTOPOro MOBTOPHOE BKIOYEHME MamMorpada HEBO3MOXHO — B 9TO BpeMs
NPONCXOaUT npouenypa OTKNIOYEHNA BbICOKOBOSbTHbLIX Lenemn.

OlPELENIEHUE CTOJINKA N TECTUPOBAHWNE PACTPOBOU PELLETKMN

OpanBep cTonuka

[panBep cTonuka pacnonoxeH Ha MaTepuHckon nnate 03-188, B Hero BxogsT Kak
ApaniBep CEHCOPOB KacceTbl, Tak U ApanBep CBeToAModa ONsi BCeX CTONMKOB, a Takxke
ApanBep LaroBoro AsuraTens Ansi CTOIMKOB C pacTpoOM.

[deTekTupoBaHue CTONIUKa
LY cnocobHo peTtektnpoBaTb criegylolime MoAenu CTONMMKOB And obecneyeHus umx
npaBunbHOW paboTbl:

Mopenb cTonuka Koa
PacTtp 18 x 24 PMX 2006-XX
Pactp 24 x 30 PMX 3006-XX

Ctonuk 18 x 24 6e3 pactpa, ¢ | 5-INFL-XX
YCTPOMCTBOM 4S9 nonytopa-
KpaTHOro 1 ABYKpaTHOro
yBenM4YeHus

DYHKUUN OeTEKTUPOBAHUS KacCceTbl SBMSTCA OOMHAKOBbIMU OS5 BCEX CTOSNKOB.
3eneHbin  cBeToAMOO ~ CBETUTCS  MOCTOSIHHO, €ecnu B CTONMMK  BCTaBneHa
HEOTOKCMOHNPOBAHHAA KacceTa. B cnyyaum OTKpbITOW [OBepu w/vnm  OTCYTCTBUM
KONMMMaLMOHHOW NNAaCTUHbI NpoBeAEHNEe IKCNOo3nLmm 6yaetT HEBO3MOXHO.

3eneHblin cBeTOOMOL MepuaeT, €ecnn KacceTa He BCTaBfeHa WM  BCTaBrfieHa
HenpaBUNbHO, UIIM KacceTa YXe OTIKCMNOHWpoBaHa, unu 6bina BCTaBneHa B CTOSMIMK B
MOMEHT BKINOYEeHUss Mammorpada.

CTonukum c oTcemBaroWwmMMm pactpamm

Ecnun cuctema onpegensieT, 4To YCTaHOBIEH CTOSIMK C OTCEMBAKOLIUM pacTpoM, TO AN
PEHTFEHOBCKOIO  U3My4YeHUss aBTOMATUYECKM BKIIOYaeTCa  MyNbCUPYIOLWMNA  PEXUM
akcnosvumn. Ha nynbTe ynpaBneHnsa MOXHO BblGpaTb BOMbLIOW M Marnbiin hOKyC.

YBenuuurtensHoe yCTPONCTBO

Ecnun cuctema onpependeT, 4TO YCTaHOBJIEH CTOJIUK C YBEJTMHUTEITbHBbIM yCTpOVICTBOM, TO
Ona pPEeHTreHOBCKOro wuariydyeHmnd aBTOMaTU4eCKU BKIlloHaeTCd HeﬂpeprBHbIVI peXnm
akcnosuumn. lNMpu 3aTOM aBTOMATUYECKM BbibMpaeTcsa Manbid OKYyC, a Npu MU3BIEYEHUU
CTOINMNKa 3TOT Bbl60p aBTOMaTU4e€CKN OTMEHAETCA.
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NMpoBepka ABMXeHUA pacTpa

Ecnun yctaHoBneH CTOMMK C OTCEeMBaOWMM pacTpoM, TO MpuU OOHOBPEMEHHOM HaxaTum
kHornok «Copoc owunbku» n «Komnpeccuss MUHYC» MOXHO MPOM3BECTU MPOBEPKY
OBWXKEHUS pacTpa, He NPOBOAS NMPU 3TOM 3KCMO3ULINN.

Mpn aTOM OTCEMBaKOLLMA pacTp AOSMKEH ABUraTbCH Bnepen-Hasas.

CKOpOCTb OBWXEHUS pacTpa B TeYeHWe NepBbiX CEMU TaKTOB pasfiMyaeTcs, ANs NnepBoro
TakTa (OBWXEHME BNPaBO/BNEBO) CKOPOCTb AOMKHA OblTb NOCTOSIHHA.

[iBxeHne oTceuBaloLero pactpa UMeeT orpaHuyeHve no BpemeHun (20 cekyHAa) ans
3alWnTbl LIAroBoro AsuraTens.

Ecnun gBmxeHune pactpa aktusupyetcs ocHoBHbIM LMY, To ceeTtoamnon LED DL8 Ha nnaTte
03-188 sapko cBetutCca N He mepuaeT, a csetoanos LED2 Ha nnaTte 01-170 HavnHaeT
MepuaTb B MOMEHTbI OTKIMHOYEHUS] PEHTIEHOBCKOrO M3ryyYeHUs Npy CMeHe HarnpasfeHui
ABWXXEHWs1 OTCcenBatoLero pacTpa.

McxogHoe nonoXeHne pactpa HaxXoAUTCs cneBa OT NOMOXEeHUs naumeHTa.

npOGHGMbI KacceToaepxartensa ¢ BUAMMOCTbLIO OoTCeunBalLlero pacrtpa

Ha CHUMKaX

Ecnn oTceuBaowmn pactp He [ABMXETCH, TO HeobXxoaumMo MpOBEPUTb BESNUYUHY
COMPOTUBNEHUNA KaXKaoW OOMOTKM B ABUraTene — OHO AOSMKHO cocTaBnATb okono 10 Owm.
Ecnv 31O comnpoTuBneHne MeHblle yKaszaHHoro 3HadeHns Ha 10%, TO 3TO
CBMAOETENLCTBYET O TOM, YTO ABUraTenb NOBPEXAEH, B 3TOM Crnyyae ero Heobxoammo
3aMEHUTb.

Ecnn pgeuratenb mucnpaBeH, crnegyeT NPOBEPUTb COEAUMHUTENbHbIN kabenb, B crydae
HeobXo4MMOCTN 3aMEHNTb COOTBETCTBYIOLLYIO 3NEKTPOHHYI0 nnaTty. Ecnu npn aBmxeHun
OTCEMBAIOLLIENO pacTpa Ha CHMMKax BWOHa €ro CTPyKTypa, a kKabenb K gsuraTento u
9NEeKTPOHHasa nnaTta ucnpaBHbl U paboTaloT, B 9TOM crydae HeobxoaMmo NpoBepuUTb
BHYTPEHHME MEXaHMYEeCKNE KOMMOHEHTbI KacceToaepxarTensi.
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OYHKLINOHAJIbHBIE BJIOKA

[nsa nyywero noHMMaHus npuHUMNoB paboTel Mammorpada HeobxoanMO 3HaTb, YTO ero
CXema COCTOUT U3 HECKOMbKO (PYyHKLUMOHaNbHbIX BIOKOB:

1. OcHoBHoe LY n maTtepuHckasa nnara.

2. [vcnnen n knaBmaTypa nynsTa yrnpaBneHus.

3. CrapTep BpaLlyaLleroca aHoaa.

4. lMnaTta NUTaHWa HUTK Hakana.

5. NHBepTEp 1 BbICOKOBOSbTHLIN reHepaTop.
OcHoBsHoe UMY (1) n knaeBuatypa nynbTa ynpasreHus (2) ocHalleHbl He3aBUCUMbIMU
MUKponpoLueccopamn  (KOHTponnepamn), MNOOKIYEHHbBIMA — Opyr K Apyry 4epes
nocriegoBaTesibHbIN UHTEPdIENC.
Brokn (3), (4) v (5) noakntodeHbl K ocHoBHOMY LI[TY ¢ nomouwbo onTuyeckn
N30IMPOBaHHbIX LUIPOBLIX MHTEPKENCOB.

KOHTpO.ﬂbHaﬂ uenb

Obwasa KOHTpoNnbHas  uenb  nNpoBepsieT  LEeNOCTHOCTb  PasfiMyHbiX  MMaBKUX
npepoxpaHutenen un paboTy QyHKUMOHanNbHbIX OMOKOB B UenoM. WX cocTosiHue
otobpaxaetca 8 CEPBUCHOM MEHHO.

CPU 03-188 F2=0K F4=0K Ly 03-188 F2 =0K F4 = OK
SW1 12345678 SW2 12345 SW1 12345678 SW2 12345

INVERTER Vdc (in) = XXX LV= 0K MHBEPTEP B n.1. (MHB) = XXX HM = OK

Filament 92-073 >> PASS << HuTb HakanueaHus 92-073 >> MPOBEPKA MPOVOEHA <<
Rotating Anode  92-074 >> PASS << Bpawatowmuiica aHog 92-074 >> NMPOBEPKA MPOVIOEHA <<
FIRMWARE REV......... TUBE BEPCUA MNPOLWUMBKM......... PEHTTEHOBCKAA TPYBKA
Tube Housing kJ...... ... °C Kopnyc Tpybku kOXx...... ... °C

n. XXXXX LAST EXPOSURE N XXXXX NOCNEQHAA 3KCNO3NL A
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Cumynsiuma 6nokos

B uenax tectuposanusa 6noku (3), (4) n (5) moryT ObITb OTKIOYEHbI OT OCHOBHOrO LIMY.

[ns aTOro He06XO0AMMO OTKIMOYUTL CO CTOPOHbLI LMY KOHTPOMbHbIE LiEnn, YTO NPMBEAET K

TOMY, YTO Uelb 6yp,eT coobwaTtb 0 HOpMaJibHOM COCTOAHUN OTKITHO4YEHHOIO onoka.

Huxe npMBOOATCA CXEMbl 3aMblKaHUA KOHTAKTOB OJ1d CUMYyNAUMKM COOTBETCTBYHOLLNX

CN5 PCB 01-170

CN4 PCB 01-170

Onokos:

CtapTep BpawiatoLleroca aHoaa 92-074
bnok nutaHma HUTK Hakana 92-073
NHBepTep

CN3 PCB 01-170

3amblkaHMe yKasaHHbIX Ha PUCYHKaxX Bbllle€ KOHTAKTOB MOXHO MNPOW3BECTU MNPAMO Ha
nnate 01-170 (4TO MCKNHOYUT M3 npouenypbl TECTUPOBAHUA COEOMHUTENbHbIE Wendbl)
NN Ha KOHUAxX 3TUX LINEendOoB (3TO BKIOYMT COOTBETCTBYIOLLME LWINEendbl B npouenypy

TeCTUpOBaHUS).

B pexume cumynaumm pyHKUMOHaNbHbIX 6110kOB MamMmorpada BbINOHEHME 3KCMO3MLINN

oyaeT HEBO3MOXXHbIM!
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NMPOBJIEMBbI NP BKITOYEHUA MAMMOIPA®A

Ecnn mammorpad He BkntoYaeTcs, TO B NEPBY0 odYepenb NPoBeEpbTE COCTOAHME KHOMOK
aBapuMHOro OTKMOYEeHMs annapata. Ecnn ogHa vnn paxe o6e 3TM KHOMKM Haxartbl,
NMOBOPOTOM MO YacCOBOW CTpenke ocBoboamTe Mx OT doMKCauMm U BHOBb MOMbITAWTECH
BKMNIOYUTL annapar.

[MpoBepbTe COCTOAHME NNABKOrO NpeaoxpaHuTens, CBA3AHHOIO C  OCHOBHbIM
BblKNoYaTeneMm mammorpada, a TaKkkKe nMnaBkux npeaoxpaHuTenen, CBA3aHHbIX C
anekTpoHHown nnaton 03-186 n uenbto, OTBeYatoLen 3a BKIIoYeHre annaparta (CM. pasgen
masbl 3 gaHHoro PykoBoacTtea).

Ecnn annapat Bkn4aeTcs, HO Ha AUCMNee He MNOSABMAATCA HU paMKa, HUM MKOHKK, a
npouenypa nHmumanusaumm LMY npoxoant HopmMansHO, TO NpPOBepbTE NnaTy KnaBmaTtypsbl
92-083 wn perynatop KoHTpactHoctM RV1 Ha Hen, UMY KIABUATYPbI 03-181,
coeanHUTENbHbIN Kabenb 1 HanpskeHnd, nogasaemMble Ha KITABUATYPY 92-083.

Ecnu annapat BknoyaeTcs, Ha gucnnee nosiBfgoTCs pamka, npoueaypa uHuyuanmsaumm
LY npoxoanT HOpManbHO, HO WMKOHKM Ha OUCNSiee He MOSABMSAKTCHA, TO HaXMUTe Ha
KHOMKY BKJTHOMEHUSI PEHTFEHOBCKOW 3KCNo3uumn. Ecnu npym 9TOM NOSIBUTCA NPepbIBUCTbIN
3BYKOBOM CUrHasm, 37O O3HayaeT, 4YTo He paboTaeT nocrnegoBaTeribHOE CcoeavHeHue
mexay LMY v knasnatypon.

[MpoBepbTe HaA LLENOCTHOCTb COEAUHUTENBHLIN Kabenb U gpanBepbl NMHUK. Ecnn aTO He
nomoxeT, To 3ameHunte nnaty 92-083 w/vnu nnaty 01-170.

Ecnn gucnnen no Kakom-TO MpUYMHE OCTaeTcs MyCTbiM, XOTS B OCTaflbHOM 3anyck
mMammorpada npoxoauT HOpMarnbHO, TO MOAOXAMTE HECKONbKO CeKyHAd, MNoka He
3aBepLunTCs npouegypa vHuMUManusaumm cuctembl, a 3atem npoBepbTe paboty LMY,
MCNonNb3ys ANs 3TOro PYHKUMKN YrNpaBleHNs CbeMOYHbIM LLUTAaTUBOM.

Ecnn cbeMouYHbIN WITATUB MOXHO NOBOpaYMBaTb NN ABUraTb BBEPX-BHU3, TO, BO3MOXHO,
HeucnpaBHbIM 4ABNSETCA cam gucnnen, a knasmatypa wu UMY  dyHKumMoHMpyoT
HOPMarnbHO.
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BbIBOOANMbBIE HA [OUCIJIEW COOBLIEHUSI OB OLUMBKAX [PU
PABOTE MAMMOIPA®A

Hwxe onncbiBalOTCs TEXHUYECKME acneKTbl, CBA3aHHbIE C COOTBETCTBYOLLMMMU owmnbkamm:

COOBWEHNVE | “NMPOBEPBLTE KHOTKY WUTATUBA”
OB OLWNBKE NMPOBEPBLTE KHOIKY TOPMO3A”
‘MPOBEPLTE MNMEJANA?
Kon Pa
Pb
Pc
Korpa oHo Mpwn KOMNpeccun unu Npu BpaLLeHNM CbEMOYHOrO WTaTnea, Npu BEpTU-
nosiBNsieTCcs KanbHOM NMepeMeLleHNN CbEMOYHOrO WTaTUBA UMK NP HENCNPABHOCTM

COOTBETCTBYIOLLNX KHOMOK UM HOXHbIX nepeKnroanenePl.

MpuynHa ero

CooTBeTCTBYlOLWAs Neaanb Uy KHomMka ocTalTes HaxkaTblMu Gonee 20

NnosiBNeHus CEeKyHA.

[encTtBus MpoBepbTe paboTy COOTBETCTBYIOLLMX KHOMOK MU HOXHbIX NepeknoyaTe-
nen. [lna obneryeHms NpoBEPKN MOXHO OTCOEAMHUTb UX OT COOTBETCTBY-
OLLMX 3MEKTPOHHbIX NnarT.

MpumeyvaHune 3710 coobLueHne 06 omndke aBTOMaTUYECKN OTKNOYAETCA nocne
BOCCTAHOBMNEHUS HOPMAabHOIMO COCTOSIHNS COOTBETCTBYHOLLMX KHOMOK UMK
HOXHbIX Nepekn4yaTenen.

COOBLWEHWE | “NMPOBEPBLTE KACCETY”

Ob OWWNBKE

Kon Ci

Korga oHo Mpun BKNOYEHUM Mammorpada.

nosiBNsieTcs

MpuynHa ero B kaccetogepxatene ctonuka BYKKW HaxoguTca kacceTa, KoTopasi MOXeT

nosiBNeHus ObITb yXXe OTAKCNOHNPOBaHa.

[encTtBus N3Bnekute kacceTy U3 CTONMKa M BHOBb BCTaBbTe ee 0b6paTHO.
Ecnn aTo coobuieHne 06 owmnbke BKNIOYNTCS NPU OTCYTCTBUM KacCeTbl B
CTONUKe, TO He0BX04MMO NPOBEPUTL COCTOSAHNE MUKPOMEpPEeKoYaTenen,
NPOBEPAOLLNX HANNYNE KacceTbl B CTONMKE.

MpumevaHue 3710 coobLueHne 06 ondKke aBTOMaTUYECKM OTKNOYaETCHa nocne

n3BrnevyeHnd Kaccetbl U3 CTOJIUNKA.
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COOBLWEHNVE | “OBEPb OTKPbITA”

Ob OWWMBKE

Ko Do

Korga oHo Mpwn Hayane aKcno3nuum.

nosiBNsieTcs

MpnumHa ero [1Bepb B KOMHATy, rae HaxoguTcst Mammorpady, He 6bina 3akpbiTa npu

NnosiBNeHns Ha)kaTuM ONepaTopoOM Ha KHOMKY BKITHOYEHUS] PEHTFEHOBCKOM
3KCMo3nLun.

[encTtBus 3akponTe aBepb B KOMHaTy, rae HaxoAmMTCa annapaT, Unu npoBepbTe
paboTy KOHTaKTa Ha ABepU 1U/Mnmn NpoBoaa, CoOeaMHSAOLWME 3TOT KOHTAKT
c nnaTton 03-186.

MpumevaHune 9T0 coobuieHne 06 ownbke aBToMaTUYECKM OTKIIOYAETCH Nocne
3aKpblBaHUA OBEPM.
Ecnu Bo Bpems akcno3nuumn aBepb BHOBb OyAeT OTKpbITa, TO NpoBefe-
HMe 3KCMNo3numm npepsaHo He byaer.

COOBLWEHNE | “OTCYTCTBYET OUADOPAIMA”

Ob OWWMBKE

Kon CO

Korpa oHO Mpwn Hayane aKcno3muum ¢ ucnonb3oBaHnem ctonuka 18 x 24.

NosIBISIETCS

MpuynHa ero He ycTtaHoBneHa guadparma konnumaTtopa.

NosIBNEHNSA

HencTteus YcTtaHoBuTe guadparmy nnu npoeepbTe paboTy MUKponepeknovaTens,
onpegensoLwero eé Hanuvme, a TaKke snekTpoHHyto nnaty 02-179 un
COeaVHUTENbHLIN Kabenb, nayLwmmn ot Hee K OcCHoBHoMy LY.

MpumevaHue 3710 coobLueHne 00 oLndKe aBTOMaTUYECKM OTKNOYAETCH nocne
YCTaHOBKW KONMIMMaUMOHHOM anadparmbi.

COOBLWEHWE | “HET KACCETbI”

Ob OWWMBKE “KACCETA Y)XXKE OTCHATA”

Kon Nc
Ce

Korga oHo Mpwn Hayane aKcno3nuum.

nosiBNsieTcs

MpnumHa ero KacceTta He BCcTaBneHa unm yxe OT3KCNOHMPOBaHa UM HEUCNpPaBHbI

NnosiBNeHns COOTBETCTBYHOLLME MUKPONEPEKITOYATENN.

HencTteus BcTtaBbTe unun 3ameHnTe KacceTy, Unmn NpoBepbTE UCMPABHOCTb
COOTBETCTBYHLUNX MUKpONEepeKnovaTenen.

MpumeyvaHune 9T0 coobLieHne 06 ownbke aBToMaTUYECKM OTKIHOYAETCH Nocrne

BCTaBleHnAa nin n3BnevyeHnd KacCceThbl.
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COOBWEHWE | “HE NMPABWUITbHOE MOJIOXXEHWE 3EPKANA”

OB OWWMBKE

Kopn Me

Korpa oHO Mpwn Hayane aKcnosnumm.

nosiBNsgeTcs

MpuunHa ero 3epkano He BbiBEAEHO M3 paboyero nons.

nosiBNeHns

Hencteus [MpoBepbTe ABMXKEHME 3epKana — OHO MOXeT ObITb HapyLUEeHO 13-3a
Kaknx-rimbo MexaHU4eCKMX Unun SNeKTpUYeCKMX HemcnpaBHOCTEN B
yCTaHOBKe.
[Buvratenb NpuBoAa 3epkara OCHaLleH nepeknoyvartenem,
onpegensitowmnM NonoXeHne 3epkana, KoTopbl 4OSMKEH cpabaTbiBaThb
(n3gaBas Npu 9TOM XapaKTEPHbIV LLENYOK) Npu NOBoOpoTe 3epkana Ha 60
rpagycoB OTHOCUTESNbHO NSIOCKOCTU OCHOBAHUA.
[panBep 3epkana pacnonoxeH Ha nnate 02-179 n coeanHsaeTca ¢
OCHOBHbIM LMY ¢ nomowbio wnendga CV0263.

COOBLWEHWE | “OLUMBKA dUTIBTPA”

OB OWWMBKE

Kog Fi

Korga oHoO [Mpn 3ameHe monMbaeHoBOro punbTpa poaAnEBLIM UM HAOBOPOT.

nosiBnsieTcs

MpuunHa ero He cpaboTtan nepekntoyaTtens, onpeaensaiowmn nonoxeHme dunbtpa.

NosiBNIeHUs

Hencteus BkrnitounTe pexxnm py4yHOro ynpasrieHusi 1 Bolbepute (punbTp HECKOMbKO
pas ansa onpeaeneHnsa Hannums BO3MOXHON MeXaHN4YeCKon Unum
3MEKTPUYECKON HENCTIPABHOCTM.

COOBWEHWNE | “KHOTMKA PAHO OTITYLWEHA”

Ob OWWMBKE

Kon Rp

Korpa oHoO Bo Bpems akcnosuymn.

nosiBNseTCcs

MpuynHa ero KHonka BKNOYEHNA PEHTIEHOBCKOM 3KCNO3uumm bbina oTnyLleHa oo

NosABrEeHNs OKOHYaHWUSA SKCMO3NLUKM UK 3Ta KHOMKa HeucnpasHa.

Hencteus 3puTenbHO NpoBepbTe paboTy COOTBETCTBYOLEN KHOMNKN. BbibepuTte
BbICOKOE 3Ha4eHne MAC 1 BO BpeEMSA 3KCNO3NLUN NpoBepbTe
COEeAUHEHUSI KHOMKWN, COEAUHUTENBHOrO afieMeHTa 1 kabensa ons
onpegeneHna Mecta Nroxoro KoHTakTa. Ecnv a1o He noMoXxeT, To
3aMeHUTEe KHOMKY 9KCNO3ULMMK.

MpumeyaHve Ha gucnnee npu atom oTobpaxarTca napameTpbl 3KCNo3numm kB n

MAC.
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COOBLUEHVE | “HWU3KNA AHOOHbIV TOK”

Ob OWWMBKE
Ko Bt
Korga oHo Mocne nposeaeHna akcnosvuun B PYHYHOM pexume.
nosiBNseTCcs
MpuunHa ero AHOOHbIN TOK ObIfT H/XKE YCTAaHOBIIEHHOIO HWXKHEro npegena unuv
NosABrEeHNs OTCyTCTBOBAan.
JKcnosuums bbina npepsaHa BCnoMoraTesibHbIM TaMepoM.
HencTteus [MpoBepbTe kKanMbpoOBKY aHOLHOrO TOKa (CM. COOTBETCTBYHOLLMIA pasaen

AaHHoro PykoBoacTea).

Takxke npoBepbTe 3HAYEHNE HanpskeHust KB (CM. COOTBETCTBYHOLLMIA
pasgen gaHHoro PykoBoacTtea).

9710 coobuieHne 06 owmbke Takke MOXET BO3HUKHYTb Npu
HencnpaBHOCTN aMNNNTYAHO-4aCTOTHOro NpeobpasoBaTtena Ha nnaTte
PCB 92-073, cyeTtumka cobbiTun Ha nnate 01-170 n kabena CV0236.
[ns nposepkn MAC npoBepbTe cocTosiHne ceetoamona LEDS Ha nnate
92-073 n ceetoanoga LED3 Ha nnaTte 01-170.

[ns fganbHenwen npoBepPKN MOXHO UCMNOSb30BaTh BHELLUHUA PEHTIEHO-
9KCMOHOMETP MM MaMMorpadmryeCcKyro KacceTy C NIIeHKON. 3To
NO3BONUT ONPEAENUTb, FTEHEPUPYETCSA UIN HET PEHTIEHOBCKOE
N3nyyeHue.

CoobweHre “HN3KNN AHOOHbIV TOK” MoxeT Takke NOsSIBUTLCS M3-3a
HEMCNpPaBHOCTM BbICOKOBOSIbTHOIO reHepaTopa, No3TOMy NpoBepbTe
TaKKe NCNPaBHOCTb 3TOro reHepaTopa (CM. COOTBETCTBYHOLLME pasenbl
AaHHoro PykoBoacTea).

COOBLWEHVE | “NEPE3KCNO3NLUNA PEHTTEHO3KCIOHOMETPA”
Ob OWWBKE

Kon A1

Korpa oHO [Mocne okoH4YaHUs NPeaaKCrno3nLnu.

nosBnsgeTcs

MpuunHa ero HenpaBunbHOe NonoxeHue rpyan n/unu getekropa, nmbo 4acTb
NnosiBNeHns AeTekTopa nogsepranacb NpsiMomy (OTKPbITOMY He Yyepe3 0OBbEKT)

BO3ENCTBUIO PEHTIEHOBCKUX NyYemn.
[MnoTHOCTb rpyan nnun paHtoma Gbina crnvwkom mana.

Hencteus [MpoBepbTe NpaBUbHOCTL PACNONOXEHUSA rPyan u/unn getekropa unm
ncnonb3ynte 6onee NNOTHbLIN PAHTOM.

MpumeyvaHune [MneHKy Heo6XoaAMMO 3aMEHUTD.
Bo Bpems npegakcnosnumm MAC coctaBnstoT MeHee 1 MAC.
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COOBWEHWME | “TPYOb CJITMWKOM MJTIOTHASA”

Ob OWNBKE

Kopn A0

Korpa oHO [Mocne okoHYaHMA NpeasaKkcno3nLmn.

NosIBNSIETCS

MpnymHa ero [MNOTHOCTbL rpyaun CNULLKOM BbICOKas U 3Ha4YeHe napameTpa [p] Huxe

NosABrEeHNs npegena, yCtTaHOBNEHHOIo BO BPEMSA KannbpoBKN PEHTreHO3KCNOHO-
MeTpa.
B rpyan moxeT ObITb UHNIAHTUPOBAH CUITMKOHOBLIN NPOTE3.
Cwm. onncaHue npouenypbl KannbpoBKN PEHTTEHOIKCMIOHOMETPA U
3aJaHus HUXKHEro npeaena napametpa [p].

Hewncteus MpoBepbTe KAaNMBPOBKY PEHTIEHOIKCNOHOMETPA C MOMOLLbIO
KannbpoBOYHOro paHToma, B cnyyae Heob6xogMMOCTN U3MEHUTe
KannmbpOBOYHYIO KPMBYIO 3HAYEHUS napamMmeTpa [p], B CTOPOHY GornbLuen
NSOTHOCTN.

MpumeyvaHune [neHKky HeoBXoaUMO 3aMEHUTD.
Bo Bpems npegakcno3numm «MAC» cocTaBnsaloT meHee 1MAC.

COOBWEHNE | “PEHTTEHOSKCINOHOMETP HEQOCTATOYHO mAc”

Ob OWMBKE

Kopn Mi

Korpa oHoO [locrie OKOHYaHUA 3KCNO3nLUN.

NosIBNSIETCS

MpuunHa ero 9Kcnoaunums bbina octaHoBNEHa TaMMEPOM, TaK Kak 3Ha4YeHne «MAC»

nosiBNEeHNs NpW 9KCNO3NLUM MPEBLICAT BO3MOXHOCTU PEHTIEHOBCKOW TPYOKM.
MosTopuTe akcnosmumo B «OAHOTOYEYHOM» pexume, nogHsaB
3HayeHue «kB» nnu ncnonb3ys 6onee YyBCTBUTENBHYIO KOMOMHALNIO
NMEHKN 1 3KpaHa.
[aHHasa owmnbka MOXeT NOSABUTLCA NPU UCMONb30BaHUN YBENUYEHUS U
Manoro gpokyca B KOMBMHaLMM CO CTOSIMKOM, C OTCEUBAIOLLUM PacTpoM,
ecnu rpyab CrvwkomM 6osbLiasa nnm CAnwKom nioTHag.
[aHHas owmnbka Takke MOXET NOSABUTLCA NPU HENPaBUITbHOW Kannb-
POBKE UMK NPy HEUCNPABHOCTU CUCTEMBI.

Hencteus MpoBepbTe ycnoBus paboTbl Mammorpada n ncnonb3ymnte
OAHOTOYEYHbLIN PEXNM IKCNO3nLMK C Bonee BbICOKMM 3HAYEHMEM
HanpskeHust «kB".

lMNpumeyaHue Mpn ncnonb3oBaHum 6onbLLIOrO PoKyca BO3HUKHOBEHME AAHHOW OLLINOKK

NnpakTN4ecKkn HeBO3MOXHO. Ecnn oHa Bce-Taku NosBUTCS, TO TWaTenbHO
npoBepbTe KannMbpoBkn «MAC» 1 «kB», Anst koadpuuneHTa ycuneHmns
[r] n ons 3HayveHusa oTcTyna [o].
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COOBLWEHWE | “TIEPEIPEB TPYBKW”

OB OWWMBKE

Kog HU

Korga oHo Mpwn Hayane aKcno3nuum.

nosBnsieTcs

MpnymHa ero TemnepaTtypa Kopnyca peHTreHOBCKOM TpyOKku gocturna

nosiBNeHns MakcuMarnbHoro pabo4ero npegena.

[encTteus Mopoxante, Noka peHTreHoBCckas Tpybka He OCThbIHET.
MpoBepbTe ycnosus paboTbl cMcTemMbl B TedeHne nocnegHmx 1300
9KCMO3MLUMIA Ha OCHOBAHUWN XPaHALUMXCH B NAMATN OAHHbIX.
[MpoBepbTe paboTy gaTtymka TemnepaTypbl PEHTFEHOBCKOW TPYOKM Ha
nnate 02-171.
OTKnOUNTE CUCTEMY TOPMOXKEHUS BPALLEHNS PEHTFEHOBCKON TPYOKM.

COOBLWEHWVE | “TEXHUYECKAA OLUNBKA”

Ob OWWMBKE

Kog CM. COOTBETCTBYHOLLUIN CMUCOK.

Koraa oHoO B noboe Bpewms.

nosiBnsieTcs

MpuynHa ero BHyTpeHHAs owmnbKa, He nmeroLas OTHOLLEHNS K onepaTopy.

NosiBNeHns

HencTteus [MpoBepbTe nor-pann gna yCTaHOBNEHUS TOYHOIO NMPOUCXOXOEHNS

OLLUNOKMN.

[aTa 1 BpeMsi BO3HUKHOBEHUS! 3TON OLUINMOKM UM HEMCNPaABHOCTU MOTYT

NOMO4b 6bICTpO YCTaHOBUTb €€ NPpUu4nHy.
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OLUNBKUN BbIBOOANUMBIE B CEPBUCHOM MEHHKO

Koraa oHun B noboe Bpewms.

NOABNSAKTCS

MNpuymHa nx HAwnarHoctnyeckue pyHkummn LMY mMoryT BbISBUTL Hanuyne neperopes-

nosiBNeHNA LLero nnaBKoro NpeaoxpaHnUTenst Unu HeMCNpaBHOCTb OQHOroO 13
dYHKUMOHAaNbHbIX BIIOKOB.

Hencteus [MpoBepbTe nor-pann n yctaHosuTe AaTy 1 BpeMS BO3HUKHOBEHUS
OoLnOKMN.

CPU 03-188 F2=0K F4=0K Ly 03-188 F2 =0K F4 = OK
SW1 12345678 SW2 12345 SW1 12345678 SW2 12345

INVERTER Vdc (in) = XXX LV= 0K MHBEPTEP B n.1. (MHB) = XXX HM = OK

Filament 92-073 >> PASS << Hutb Hakana 92-073 >> MPOBEPKA NMPOMOEHA <<
Rotating Anode  92-074 >> PASS << Bpawatowwuiica aHog 92-074 >> NMPOBEPKA MPOVIOEHA <<
FIRMWARE REV......... TUBE BEPCUA MNPOLWUMBKM......... PEHTTEHOBCKAA TPYBKA
Tube Housing kJ...... ... °C Kopnyc Tpybku kOXx...... ... °C

n. XXXXX LAST EXPOSURE N XXXXX NOCNEQHAA 3KCNO3NL A

HeuncnpaBHOCTb

MNnaBkue npepoxpanutenu UMY F2 unu F4

[encrtene

3ameHnTe COOTBETCTBYIOLININ NNABKUIA NPpeaoXpaHnUTENb.

HeucnpaBHOCTb

«Filament» (Hutb Hakana) >>FAIL<<(“HEUCIPABHOCTb”)

[encrteus

1) NpoBepbTe COCTOAHNE cBETOAMOAOB Ha nnate 92-073.

2) Ecnu nocne BbIKMOYEHNS 1 MOBTOPHOIO BKAOYEHNA MaMmmorpada
AaHHas npobrnema He nc4esHeT, TO NPoBepbTE, He Neperopenu nu
nnaskue npegoxpaHutenu F1 n F2 Ha nnate 92-073, Takke Ha 0bpbiB
HUTW Hakana Cc NOMOLLIbI0 OMMeTpa.

3) Ecnu coobuieHne 06 owmnbke nmeet koa “T2” n akTuBmnpyeTcs BO
BpeMS MOArOTOBKM K 3KCMO3MLNW, TO NPOBEPbTE NPaBUNbHOCTb
3a4aHnsA KannubpoBOYHbIX 3HAYEHUI OS5 HATK Hakana.

Takke npoBepbTe KAanNMOPOBKY 3alUMTHBIX Lienen, 3awunLaoLwmx ot
npeBbILLEHNST MakCMMaribHO 4OMYyCTUMOro ToKa.

4) Ecnu coobeHmne 06 owmnbke nmeet koa “R2” n aktmBupyeTcs BO
BPEMS 3KCNO3NLUUK, TO NpoBEpPbTE KanMOpPOBKY 3aLUUTHBIX LieNen,
3auLLaloLWmMx oT NPeBbILWEHUS MakcMarnbHO A0MYyCTUMOro
HaNpPsPKEHWS.
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5) Ecnun BO3HUKHET NO4O3PEHME, YTO CXEMbI 3aLUUTLI HA nNnarte
NUTaHNA HUTK Hakana He pacnoaHatoTcs LMY, To nx MoxHo
CUMYNUPOBaTb C MOMOLLIbIO COOTBETCTBYIOLLNX NEPEMbBIYEK HA
coeanHuTenoHom wnendpe CV0236.

CN4 PCB 01-170

HeuncnpaBHOCTb

«Rotating Anod» (BPALLAIOLLIMACS AHOL) >> FAIL <<
(“HEMCIMPABHOCTb”)

HencTteus

1) NpoBepbTe cocTosHNE cBeTOAMOA0B Ha nnaTte 92-074.

2) Ecnun npobnema Bo3HMKaEeT Korga mammorpad pabotaeT B pexume
oXungaHus, To NnpoBepbTe coeanHeHus wnenda CV0174-1 c nnatamum
92-074 v PCB 01-170 — oHn mornun ocnabHyTb. Takke npoBepbTe
nnaekue npegoxpaHutenu F1 n F3 Ha nnate 92-074.

3) Ecnu coobieHne 06 owmnbke nmeet kog “T1” n aktnBmpyeTcsi BO
BPEeMS MOArOTOBKM K 3KCMO3MLNN, TO NPOBEPbTE HAaNPsXXeHNe Ha
NNHUK, KanMBbpoBKy 3alumnTHON Lenu Ha nnaTte PCB 92-074 n
HanpsbkeHne Ha KoHaeHcaTopax C5 n C6 (o6bi4HO cocTaBnsatowee 120
B nepemeHHoro Toka npu 4actote 50 'u) npu paboTe aHoga. Ecnn ato
HaNpPsPKEHME HMKE YKa3aHHOTO BbilLe 3HAaYeHUs, TO 3TN KOHAEHCATOpb!
MOryT BbITb AedEKTHbIMU. [1N151 NPOBEPKN HANPSHKEHUS Ha
KOHAeHcaTopax HeoH6X0AMMO OTKIOYMTb 3aLLMTHYIO Lienb (3aMKHYB Ha
nnarte nepembliuky JP4).

4) Ecnu coobuieHune 06 ownbke nmeet kog “R1” n aktnsmpyetcsa Bo
BpEMS 9KCNO3ULMK, TO CreaymnTe NHCTPYKUNAM, NPUBOANMBIM Bbille B
nyHkTe 3.

5) 310 coobLueHne 06 onMbKke Takke MOXET BO3HMKATb U3-3a
neperpeBa peHTreHOBCKON TPYOKM, NpU pa3mblKaHUM BHYTPEHHETO
TepmMmonepeksoyaTens.

6) Ecnun Bo3HUKHET Nogo3peHne, YTO CXeMbl 3aluTbl Ha nnarte
cTapTepa He pacnosHatoTca LMY, To nx MoXXHo cumynmnpoBsaTb C
NOMOLLLbIO COOTBETCTBYIOLLNX NepemMblyek Ha pazbeme CNS nnatbl 01-
170 vnn Ha coeguHuTensHom wnende CV0174-1.

CN5 PCB 01-170

HeucnpaBHOCTb

MWHBEPTEP

[encrteus

1) Ecnun B cepBUCHOM MeHI0 BbiBoauTcsa coobuenne “LV = NOK”, a
ceetoauon LED DL1 He cBeTuTCH, TO HEOH6X0AMMO 3aMEHUTb NIaBKUN
npegoxpaHutens F2.

2) Ecnu B cepBMCHOM MeH BbiBoauTca coobuieHne “LV = NOK”, a
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ceetoanog LED DL1 cBeTtutcs, To He06X0AMMO NPOBEPUTL
coeauHuTenbHbin wnend CV0172 n npoBectn CMMynsLnto
MHBEPTOPHOro 6r10Kka ¢ NOMOLbI0 NepeMblyek Ha pazbeme CN3 nnathbl
01-170.

CN3 PCB 01-170

3) Ecnu B cepBucHoM MeHto BeiBoguTca coobuieHmne “Vde (in) = 000”
TO neperopen nnaekun npegoxpanHutens F3 Ha nnate 94-132. B atom
Crny4ae Hy>XHO 3aMeHUTb LecTon GOk MHBEpPTEPa U BbICOKOBOSbTHbIV
TpaHcdopmaTop.

4) Ecnu B cepBUCHOM MeHH0 BbiBOAMTCA coobueHne “Vdc (in) =

270 V”, To neperopenu nnaekue npegoxpanntenn F6 nnn F9.

[na nccnegoBaHus NPUYNH BO3HUKHOBEHNA NPOoBrieM ¢ HanpshkeHnem
NOCTOSIHHOrO TOKa MHBEPTEPA MOXHO OTKMNIOYNTL LieNb AaTymka u
coobweHnsa 06 owmbke ¢ NOMOLLbIO 3amMblkaHMsa nepembivkn JP1 Ha
nnate 92-082-6.

[aTunk ons n3amepeHust HanpsKeHUs1 MOCTOSAHHOIO NOAKMYaeTCs K
pasbemMy CN4 Ha nnate 94-132 u k pazbemy CN9 Ha nnate 03-188.
HopmarnbHoe HanpsbkeHue Ha pasbeme CN9 npu nogkntoyeHHOM
kabene coctaBnseT okosno 19,5 BonbT NOCTOAHHOIO TOKA.
HopmarnbHoe HanpsikeHue Ha pasbeme CN4 Ha nnate 94-132 npu
OTKITIO4EHHOM Kaberne coctaBnsaeT okono 47 BonbT NOCTOSAHHOIO
TOKA.

MageHue HanpskeHns nepemMeHHoro Toka Ha nHeeptepe (Vdc (in)) Bo
BpeMs 3Kkcnoauumm coctasnget okosio 100 BonbT nepemeHHOro Toka,
npu 3TOM ero nuMkoBas nynbcauuns coctasnseT 0bblvHO 50 BonbT.
Ecnu nageHne HanpsXeHnss nepeMeHHOro Toka 1 ero nynbcaums
ropasgo Bbille NpUBOAMMBbIX B npeablaywemM ab3aue 3HayeHun, To
Heob6xoaMmo 3ameHnTb koHaeHcaTopbl C1, C2, C3 n C4.

MpumevaHve Cnocobbl paspelleHnsa npobnem ¢ HanpskeHnem «kB» cm. pasgen
“BbICOKOBONBTHLIN reHepaTtop” aToro PykoBoacTea.
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TEXHUYECKWE OLUNBKU B JIOI-®ANJIE

LUy mammorpada cnocobHo XpaHuTb B CBOeW NamMsaTM AaHHble o nocnegHmx 1300
cobbITMAX, BKIOYAsA cryvyanm BO3HMKHOBEHMS OLIMBOK U HemcnpaBHocTen. [laHHble 06 3Tux
1300 cobbITMsAX MOXHO NepekayaTb Ha [MK.

15 Transfer Options 7

Dovnload configuration ko Mammo r
[pload configuration from Marmmo
Upload last 1300 exposures From Marmma

B mento “Transfer’ (“Nepenava gaHHbIX”) Boibepute nyHKT “Upload last 1300 exposures
from Mammo” (“lNepekayaTtb gaHHble 0 nocnegHux 1300 akcno3nuyuax n3 mammorpacda). B
OTKPbIBLLEMCS OKHE BblbepuTe 3aknaagky “Error log” (“flor-cpann owmnbok”),

ll Liploading statistical information

Technicall Medical' Statistical Error log |

BneyaTante HeobXOAMMLI KOMMEHTapuUh HaXmuTe B OKHe KHonky “Start” (“‘Hauatb
nepegavy AaHHbiX”) U OOHOBPEMEHHO HaXMUTE Ha MNynbTe ynpaBneHus mammorpada
KHOMKM «COpoc owmnbKkn» 1 «YBenmyeHne onTu4eckom nioTHOCTUY.

W

(—) d(+)

\

y

Mocne atoro B okHe “Uploading statistical info” (“lMepekayka cTaTUcTU4ECKON
UHopMauun”) ByayT oTobpaxaTbCa nepekavmBaemMble B KOMMbOTep AdaHHble. [locne
3aBepLUeHUs nepekaykn AaHHbX, Mammorpad wu3BecTUT 06 OKOHYaHuMM npouecca
nepekaykm Tpems KOpPOTKMMM 3BYKOBbIMW curHanamu. [ns Bbixoda u3 pexuma nepegaydm
AAHHbIX HAXXMUTE OOHOBPEMEHHO Ha MNynbTe ynpaBneHna mammorpada kHonku «Copoc
OWMNOKN» N «YMEeHbLleHMe ONTUYECKOW NSIOTHOCTU». [INda yaaneHus Bcex AaHHbIX O
nocnegHux 1300 cobbITUAX M3 NnamMsaTM Mammorpada 0OgQHOBPEMEHHO HAXXMUTE Ha NynbTe
ynpaBneHns annapata KHormku «COpoc owubku», «YBennyeHne ONTUYECKOWU
NNOTHOCTU» N «YMEHbLUEeHNEe ONTUYECKOWN NITOTHOCTUY .

Mporpamma “ULTRA” cosgaet nor-goann, KOTOPbIM MOXHO OTKpbITb Afs NpocMoTpa
Ha)kaTueMm Ha kHorky “View Stat” (“lpocmoTpeTb cTaTUCTUKY”).
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Ell Uploading statistical information 5'

Technicall Medical' Statistical Error log

23/06/2004 15.25.17

=5 20.0kYV 000.0Omdsz .30 Mo/Mo G Y
=6 rd00d pood i0000 4 0 cO00 %000 oood C1 %
=7 ma030 r0odosa000/0000/0000 Zasc CO [Z2/06/04 14:44:437"

Ahzence of collimator cone

=5 20.0kY 000.0Omds .30 Mo/Mo G Y
=6 rd00d piod i0000 4 0 c000 %000 o000 C1 %
=7 ma00d r00dosa000/0000/0000 Zesc Ne [22/06/04 14:55:427Y

Caszette not inserted _Iﬂ
El -

OTOT nor-hamn CcoaepXuT CTPOKM C Kogamm OWMBOK M UX MNOSIHbIM OMMCaHWEM B
nocnegHen CTpoke.

[ns npocmoTpa MOXHO BblGpaTb HYXHbI nor-coavn ownbok M3 BCEX WUMEIOLLMXCA,
OPUEHTUPYSACL MpM OTOM MO JaTe M BpeMEeHUM WX co3fgaHunsa (MMmeHa 3Tux darnos
3anucbiBaloTCAa B oopMate MM_A4 ITIr Y4_MM_CC).

Cerca in: |__j' Archive LI - [T

]2 23_06_2004 15_20_46 |®]2 23_06_2004 15_22_51
®]z23_06_2004 15_21 06 |®]223_06_2004 15_23_15
®]|z23_06_2004 15_21_10 |®]z 23_06_2004 15_25 52
]z 23 _06_2004 15_22_30 |®]2 23_06_2004 16_09_43
— |®)z 2306 2004 15 22 38 |®]z25_06_2004 16_22_41
co |®12 23_06_2004 15_22_46

XPAHSIUASICA B TTAMATU CTPOKA AHHBIX

Hwxe npuBoauMTCa NpUMeEp CTPOKM AaHHbLIX, COXPaHSeMbIX B NamMsTM mMammorpada ans
KaXK[oM 3KCMO3nLMN Unn oWnBKN/HENCNPaABHOCTN.

>5 26.5kV 126.6mAs .30 Mo/Mos G OP 27.2mGy\
>6 r0110 p076 10472 d 0 c100 %100 o011 C1 \
>7 kS206 r0110/0110/0110/0110 38°C Af [12/03/03 15:20:02]\

[aHHbIn npuMep COOTBETCTBYET 3KCMO3NLMM B pPEXUME HYNeBOoM TOYKM C KOOOM
3aBepLueHus Af (aBTOMaTtnyeCcKuin pexxmm, HUKaKkmx owmbok He 3ahnKCUPOBaHO).
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