1 YcTpOUCTBO peHTreHoBckoe nutaruwee [EC-F7

1.1 O0mue cBenenus

YcrpoiictBo peHTreHoBckoe mutaromee (manmee YPII) IEC-F7 mpencraBnser coboit
KOMIIJIEKC 3JIEKTPOHHOTI'O IIPOIPaMMHO-YIPABISEMOro 000pYAOBaHUs, IPEJHA3HAYEHHOIO IS
MUTaHUS PEHTTE€HOBCKOTO U3JIydaTeliss BCEeMH HEOOXOAUMBIMHU Il paOOThI HAPSKEHUSIMHU.

[lo mpuHIMIY OpraHW3alUy TJIaBHOW 1€MW NUTaHUs (MCTOYHUKA BHICOKOTO HAIPSDKCHHS)
YPII IEC-F7 otHOCHTCS K OZHO(A3HBIM BHICOKOYACTOTHBIM MUTAIOIIUM YCTPOMCTBAM, B KOTOPBIX
MOBBIIIEHUE HANIPSDKEHHSI OCYIECTBIIsIeTCs Ha yacToTe 45kl 1.

BricokouacTOTHBIN IpeoOpa3oBaTeslb HANPSIKEHUS TOCTPOEH HA OCHOBE MOCTOBOW CXEMBI
npeoOpa3oBaHusl ¢ HIMPOTHO-UMITYJIBCHBIM YIIPaBIEHUEM C HCIOJIb30BAaHMEM MOIIMHBIX ITOJIEBBIX
TpaH3ucTopoB. Crabuin3anusi BBICOKOIO HAINPSDKEHHWS] U TOKAa TPYOKM OCYIIECTBIIIETCS 3a CYET
aHAJIOTOBBIX U IIM(POBBIX 0OPATHBIX CBsI3EH.

VYupasnenue ycrpoiictBom |[EC-F7 ocymmectBnsieTcss o TMHUM MOCIEI0BATEILHOMN CBSI3U B
crangapte RS232B cooTBeTCTBHM ¢ YHUDHUIIMPOBAHHOM CHCTEMON KOMaH/A M IMPOTOKOJIOM OOMEHa
«3XO0-1» (CIT MEC 04 / 21.10.98)ImeeT MEKPOIIPOIIECCOPHYIO CHCTEMY YIPABICHHUS.
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1.2 Haznauenue

VPII IEC-F7 mnpenna3HadyeHo mJjis NMUATAHWS PEHTIEHOBCKHMX u3iydarenedt tuma PUJI-1,
PUM-2, UP/1-1, UP/I-2 ¢ pentreHoBckumu TpyOkamu 20-50B]] 22-150, 6-1(b/1 8-128 fum
JIPYTUMHU TPYOKaMH C aHAJIOTHYHBIMH 3JCKTPHYCCKAMH I1apaMeTpaMu) Mpu paboTe B cOcTaBe
CTallMOHAPHBIX W BO3WMBIX PEHTICHOBCKHX (IIIOOpOrpaguuecKuxX amnmapaToB, OCHAICHHBIX
OJTHOKaMEPHBIMA WJIH MHOTOKaMEPHBIMHA ITH(QPOBBIMH MPHEMHUKAMH MATPUYHOTO THIA WA
IJICHOYHBIMU (pOTOKaMepaMu. YCTPOHCTBO MOXKET padoTaTh B KOMIUIEKTE C BBICOKOYACTOTHBIM
MoHOOI0kOM THITa MB-01. JlommyckaeT BEITIOJHEHHE CHUMKOB Ha PEHTICHOBCKYIO (DOTOIUICHKY C
WCIIOJIH30BAaHUEM TIPEOOPa3yIOMUX KaCcCeT, MOXET WCIIOJIb30BaThCsl B COCTaBE PEHTI€HOBCKHX
anmapaToB CKaHHPYIOIIETO THUTIA.
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1.3 Texuuveckue XxapakTepUCTHKH

1.3.1 TpeboBaHuUA K ceTn

1.3.1.1[IuTtanue ocymecTBIseTcs OT OAHO(DA3HOM ceTH 00IIero Ha3HaueHUs] HOMUHAIbHBIM
HanpspkeHneM 220B (nelicTByromnee 3HaueHHWE HANPSOKEHUS) C JIOMYCTHMBIM OTKJIIOHEHHEM, He
CBSI3aHHBIM ¢ paboroii ammapara, He Oonee +10% npu yacrore S0+l ['m. YerpoiicTBo Moxer
paboTaTh ¢ CeTSIMU, CONPOTHUBIIEHHE KOTOPHIX He npeBsbiaeT 0,4 Om.

1.3.1.2Haunbonpimas norpedisieMass MOITHOCTh (KPaTKOBPEMEHHO) 1O (aze MmoJIKITFoueHHs
IJIaBHOM 1ienu He npeBblmaeT 15kBlA.

1.3.2 HanpsixxeHue u TOK TpyOKku

1.3.2.1HanpsbkeHre ¥ TOK peHTTeHOBCKOM TPYOKH MPEICTaBISAIOT OO0 UMITYIIBCHI, opma
KOTOPBIX Oim3Ka K HpIMOYroibHbIM (cM. puc. 1.3.1). JIHTEIbHOCTE UMITYJIBCOB OMpPEAeIsSeTCS
3aJJaHHBIM BPEMEHEM SKCIO3MIINH, a aMILTUTyAa [] yCTaHOBIEHHBIMU 3HAUCHHSIMHA HAINPSHKEHUS U
Toka. Ha BepimuHe uMIIyIbca MPUCYTCTBYET IMyJibcanus Ha dactore npeodpasosanus (40..50k[ 1),
pasMax KOTOPO# 3aBHCHUT OT IMapaMeTpOB HArpy3K, HO He TpeBblmaer 5% OT aMILTUTYIHOTO
3HAYCHHSI CAMOTO MMITYJIhCa.

1.3.2.2/lnmuTensHOCTh mepeaHero (poHTa UMITYJIbCa (BpeMs BBIXOJA Ha PEIKUM 110 YPOBHIO
0,9) cocraBiser He Gosece 2 Mc. Bpems cmama 3aBHCHT OT XapakTepa Harpy3Kd, HO BO BCEX
pa3pelieHHbIX pexnuMax padoTsl He peBbimaet 0,5Mc.
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Puc. 1.3.1 OcuunnorpaMmbl HanpsKEHUSA M TOKa PEHTIEHOBCKOW TPYOKM B MpoLecce CHUMKA
U,, la — 3Ha4YeHns HanpsXeHus 1 Toka, yCTaHaBnmBaemble Ha NynbTe yrnpaBrneHns

1.3.2.3HanpspxkeHne Ha aHOJE PEHTICHOBCKON TPYOKH NMPH BBIMOJHEHUH CHUMKOB MOYKET
yCTaHaBIMBATHCS ¢ TUCKpeTHOCTHIO B 1 kB B nuamaszone ot 5010 120kB.

1.3.2.4TlorpemHocTh OTCICKHBAHUS YCTAHOBJICHHOTO aMILTATYIHOTO 3HAYEHUS BBICOKOTO
HaNpPsDKEHHS B TIpOIlecce BHIIOJTHEHUS CHIMKA He TpeBhimaeT +2 kB.

1.3.2.5AHOMHBIII  TOK PEHTICHOBCKOH TPYyOKM TIpH CHUMKE YCTAaHABIWUBAaCTCS C
nuckpetHocThio 1 MA B muamnazone 30..120mA.

1.3.2.6llorpemHocTs OTCIEKUBAHUSI YCTAHOBJIICHHOTO aMILTATYIHOTO 3HAYEHHsI TOKA B
poriecce BHITOTHEHHSI CHUMKA ITOCIIe KAITHOPOBKH YCTPOUCTBA HE TIpeBhIMaeT + 5 MA.
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1.3.3 Pene akcno3suuumu

1.3.3.1VcrpoiicTBO CHaOXEHO PEryasTOpOM BpPEMEHHU OJKCIO3UINH, 00ecIeuynBaIONIM
n3MeHenne umtensHoctd cHuMka ot 0,01 no 2,5 ¢ npu auckpernoctu ycranoBku 0,01 ¢ u
COOTBETCTBYIONIEH €l TOYHOCTHU BBIITOIHEHHUS.

1.3.3.2[Ipu npuMeHEeHNH MUTAIOIIEr0 YCTPOUCTBA B PEHTTEHOBCKUX (Irrooporpaduueckux
amnmaparax ¢ OU(QPOBBIM MPUEMHHUKOM H300paKeHUsSI WM C PEHTT€HIKCIIOHOMETPOM BO3MOXKHO
OrpaHUYEeHUE MAaKCUMAJIbHOM JUIMTEILHOCTH CHUMKA Ha JIF0OOM 3HAYeHUH U3 paboyero Juana3oHa.

1.3.4 Pexumbl paboTbl U ynpaBneHue

1.3.4.1YPII moxer paboTaTh Ha JIOOBIX 3HAYCHHSX AHOJHOTO HAMNPSDKCHHS, TOKa W
BpEMEHHU OKCIIO3WIMK W3 pabdodyero auama3oHa B Mpefelax JOIMyCTUMONH MOIIHOCTA TpH
JUITATEIFHOCTH TIepepbiBa MEXIy CHHUMKAMH B COOTBETCTBHH C MACIOPTOM IPHUMEHSEMOU
PEHTIE€HOBCKOU TPYOKH.

1.3.4.2Y cTpoiicTBO MpeaycMaTpruBaeT PeKUM YIIPaBICHUS CHUMKOM C TTIOMOIIBIO BHEIITHUX
CHHXPOCHUTHAJIOB ISl MCIIOJIB30BaHUSI COBMECTHO C NMHU(POBBHIMH NMPHEMHUKAMHU PEHTT€HOBCKOTO
n300paKeHUS.

1.3.4.3YcTpoiicTBO TO3BOJISIET BBINOJHATH CHUMKH C HCIOJB30BAaHUEM BHEITHETO
(oTOdKCITIOHOMETpA.

1.3.4.4YnpaBiieHne MHUTAIONAM YCTPOHUCTBOM OCYIIIECTBIISIETCS IOCPEICTBOM KOMAaH/I,
repeaBaeMbIX 10 JIMHUM TOCJIEI0BATEIbHON CBS3M B COOTBETCTBHH CO cTaHmapToM RS232mpu
ckopoctu oomena 2400007.

1.3.4.50cHOBHBIC TEXHUYECKHE XaPAKTEPUCTHUKH B OOOOIMEHHOM BHUJE NPHUBEIACHHI B
tabnune 1.3.2.

Tabnuya 1.3.2 Ocnosnvle mexnuuecxkue xapaxmepucmuxu YPII |EC-F7

Ne HaumeHoBaHue napameTtpa 3HaveHue
1 | Konn4yecTtBO NogkntovaemMblx PEHTTEHOBCKUX U3rnyvaTenen, Wwr 1
2 | OvanasoH nsMeHeHus HanpspkeHWs Ha peHTreHOBCKoW Tpyoke, kB 40..120
3 | War nameHeHns HanpsxXeHWs Ha peHTreHoBCKOMN Tpybke, kB 1
4 | OTKNOHEeHWe HanpskeHWs Ha Tpybke OT yCTaHOBNEHHOro 3HaYeHus, kB, He Bonee 2
5 | AnanasoH nameHeHust aHogHoOro Toka, MA 30..120
6 | LLUar nameHeHus aHogHoro Toka, MA 1
7 | OTkNOHEHME aHOAHOrO TOKa OT YCTAaHOBIIEHHOIO 3HAYeHus1, MA, He Bonee 5
8 | [manasoH M3MEeHEeHNss BPEMEHU 3KCMO3ULMK, C 0,01..2,5
9 | War nsmeHeHnss BpeEMEHW 3KCMo3uumm, ¢ 0,01
10 | OTKMNOHEeHWe 3KCNO3ULMOHHOW J03bl OT CPeAHero 3HadyeHus, %, He 6onee 10
11 | Oonyctumoe conpoTusneHue uenm 3asemneHns, Om, He Gonee 0,5
12 | HanpskeHne nutaHusa ot ogHodasHom cetn 50 Ny, B 198..242
13 | MakcumanbsHO JOMyCTUMOE CONPOTUBMEHUE nuTatowen cetn, Om, He Bornee 0,4
14 | MakcumanbHas nonesHas MOLUHOCTb B Harpyske, kBT, He Bonee 12
15 | HanbBonbLuwmii TOK, noTpebnsemblii OT ceTu NuTaHus, A, He Bonee 60
16 | Hambonbluasn kpaTKOBpeMEHHO noTpebnsaemas MoLHOCTb, KBT, He Gonee 15
17 | CpepHsas noTpebnsemas MOLHOCTb, kBT, He Gonee 0,25
18 | HenpepbiBHOE BpemMs paboThl, YacoB, HE MeHee 8
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1.4 CocTaB H3JaeJIusd H KOMIIJICKT IMOCTABKH

VYPII IEC-F7 cocrout

n3 OJIOKOB

pa3MyHOrO  (YHKIIMOHATHHOTO  Ha3HAYCHWS,

npuBeneHHBIX B Tabmuie 1.4.1. KoMmuieKT mocCTaBKH coOTrjiacyeTrcss ¢ 3aKa3uukoMm. ba3oBbrit
KOMIUIEKT IIOCTABKYU COCTOUT U3 mo3urnuii 1, 2, 4, 5, 18..20, 24, 25

Tabnruya 1.4.1 Cocmas penmeeH06CK020 numarouje2o ycmpoucmed

Mos. HaumeHosaHue O6o3HayeHue Ha3Hna4yeHue
1 | brox ympaBnieHust AHXA 42.00.00 biiok cuctembl ympaBleHUS HW HCTOYHUKOB
IEC-F7 BTOPUYHOTO TIUTAHUSI BCEX CHUCTEM pEHTre-
HOBCKOT'O M3JTyJaTels
2 | [lynpT ocHOBHOM AHXA 27.00.00 ABTOHOMHBIH TYJIBT YIPaBICHUS KOHCOJIHHOTO
PUO4 THOA JUISL HWCIIOJB30BAHUS B HACTEHHOM WIIHA
CTOEYHOM KOHCTPYKTUBHBIX BapHaHTaX
3 | [IynpT HACTOMBHBII AHXA 23.00.00Q IlynpT wHAVMKAIMHA W YIPABJICHHS IS IITATHOTO
PU11 noakiouenus k PIIY mepconanpHOTO KOMIIBIO-
Tepa B KA4eCTBE YIPABJISIONIECH KOHCOIH
4 | Knomnka CHUMKa AHXA 28.00.0Q Pyuynoit wMaHUTyIATOp IS TIOATOTOBKH H
BEITTOJTHEHUST SKCIIO3UITAT
5 | TpanchopmaropHo- AHXA 44.00.00Q I'enepariust BRICOKOTO HAIPSIKSHUS
BBINIPSIMATEITHHBIHI
010K
6 | briok ynpasnenus AHXA 22.00.00 YrupaBnenue dI€KTpOJBHTATEISIMA ITPUBOIOB
kabunoit BC2-220 kabuub! (irooporpada (moabeMHUKA M aBTOMa-
THYECKOH JIBEpH)
7 | brok ynpasnenus AHXKA 22.00.00 biox, amamormumsni BC2-220, ©HO g
kabunoit BC2-12 yIpaBJIieHUs] HU3KOBOJIBTHEIM (+12 B) mpuBogom
JIBEpH
8 | Anmamrep 6510Ka AHXA 36.00.00 KommyTtaTtop yHOpaBJSIFOIAX  CUTHAJIOB  JISI
yIIpaBIICHUS WCTIOJIH30BAHUS B KA4eCTBE MCTOYHUKA MUTAHUS
PHUBOIAMHU npuBozoB Osoka Altivar 11 (Shcneider Electric)
9 | Moxyns cuaxponnsa- | AHXA 25.10.00 CuaxpoHusamusi ¢ yCTpOWCTBAMHU PETUCTpAIUN
nmun SMO3 PEHTIEHOBCKOTO M300paKeHUS
10 | Monyne ynpasinennst | AHXKA 25.11.00 Conpspkerne ¢ yCTpOMCTBaMU — yIIPaBIICHUS
npuBogamu HMO7 MIPUBOJIaMHU KaOWHBI
11 | Kabens mynmpra KBL- | AHXXA 30.01.00 /Inis  moakirodeHHus  JIIOOOW  Moau(uKaruu
14 MyJIbTOB YIIPABJICHUS
12 | KaGenn cuctemsl Bpa- | AHXKA 30.02.00 /Ins  mepemaud  CHTHAJIOB  KOHTPOJS W
IIEHUS aHOa C yIpaBJIEHUS  CHCTEMBl  BpalleHHWs  aHoja
JATYAKOM IITymMa PEHTTEHOBCKO# TPYOKH
KBL-2
13 | KaGens ynpaBnenus | AHXKA 30.05.0Q [{ns nepeaavn CHUTHAJIOB YIpaBJICHUS
kabunoi KBL-5 MPUBOJIaMU KaOWHBI
14 | KabOenp KHOIIOK AHXA 30.07.00 Ons HOIKJIFOYEHUS BBEIHOCHBIX KHOIIOK
JMCTaHITHOHHOTO BKJTFOUCHHMSI / BBIKJTFOUCHHUS AIIEKTPOITUTAHUS

BriroueHus KBL-7

YPII
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Tabruya 1.4.1 (npooonicenue)

Mos. HaumeHosaHue O6o3HavyeHue Ha3Hna4yeHue
15 | KaGens cuaxponusa- | AHXKA 30.08.00Q [[ns nepenaun CUTHAIOB CHHXPOHHU3AITAN
U GOTONIPHEMHHKA
KBL-8
16 | KaGens TBb cunosoit | AHXKA 30.09.00Q /{ns mogaum snekrponutanus Ha TBB* ot 6:10ka
KBL-9 ynpasnenus IEC-F7
17 | KaGens TBb AHXA 30.10.0Q /Ins mepenmaum CUTHAJIOB OOpaTHON CBSI3H OT
curHaipHBIM KBL-10 TBb B 6510k ynpasnenunst IEC-F7
Kabens curnanos AHXA 42.80.0Q /Ins mepenaum CUTHAJIOB OOpaTHOW CBSI3M OT
18 | o6paTHOii cBs3M MOHOOJIOKA B 010K ynpasienus IEC-F7
KBL-20
19 Kabenps nmutanust AHXA 42.81.0Q /Ins mepenayu CUTHAJIOB YIPABICHUS CUCTEMBI
cratopa KBL-21 BpallleHUs aHOa PEHTT€HOBCKON TPYOKH
Kab6ens rimaBnoit menm | AHXA 42.82.0Q Jlns MMATAHUS TTePBUYHBIX 00MOTOK
20 | KBL-22 BBICOKOBOJITHOT'O u HaKaJIbHOTO
TpaHc(hopMaTopoB MOHOOIJIOKA
Monyns Bctpoennoro | AHXA 37.00.00 JIns compsbkenus  PIIY w  mepconampHOTO
21 | unrepdeiica KOMIIBIOTEPA B KAYECTBE YIIPABIISIOMIEH KOHCOIN
B JIPYTHX KOHCTPYKITUSX MYJTHTOB
brok uaTEpdeiica AHXA 38.00.0Q0 /Inss  compsuxenust PIIY wu  mepconampHOTO
22 | oTmago4Horo KOMIIBIOTEPA ~ IPU  NPOBEJEHHH  ITyCKO-
HAIAJ0YHBIX U PEMOHTHBIX paboT
23 brok conpsixeHust AHXA 35.00.00 JIns momxmouenuss kK PITY ¢dorokamep Tumna
(doToKaMepsI PK-75,PK-110wunu aHaqoruIHbIX.
Texuuueckoe AHXA JInsT MOArOTOBKHM TE€pcoHaia NpU MPOBEICHHUH
24
OTMCaHue 42.00.00I'O | mycko-HaIaIOYHBIX U PEMOHTHBIX pabOT
KommurexT cepBuc- Jlns  mpoBenmeHWs]  MyCKO-HAJTAOYHBIX |
25 PEMOHTHEIX paboT

HOTO IPOTPAaMMHOTO
oOecreueHust

* — TparchopMaToOpHO-BEIIPIMUTETBHBIN OJIOK
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1.5 lIpuHUn paGoThl NUTAIOLIET0 YCTPOHCcTBA

JUis moiydeHHsT PEHTTEHOBCKOTO W3JIydeHUs B (harooporpadiyeckux pPEeHTIeHOBCKHIX
ammaparax MpUMEHSIOTCS TPyOKH ¢ BOJIB(PAMOBBIM BpAIAOIIAMCS aHOJIOM. B 0CHOBY MX paboThI
MOJIOKEH (U3WYECKAN TPHHIUI TEHEpalud TOPMO3HOTO W3JIyUeHHs] TpH OomMOapIupoBKe
AJIEKTPOHAMM aHOJA BBICOKOBOJIBTHOIO BAaKyYyMHOI'O JAHMOJA, KOTOPBIM IO CYTH H SIBJISETCS
peHTreHoBckass TpyOka. UToObI oOecrednTh HEOOXOIUMYIO SHEPrui0 (OTOHOB TOPMO3HOTO
W3IIyYeHUs], HApsDKEHUE MEXIY aHOJIOM U KaTOJOM PEHTI€HOBCKON TPYOKH JOJIKHO COCTaBIISITH
HECKOJIBKO JIECATKOB ThICSY BOJBT. C pOCTOM HANpSOKEHUS YBEIMUYMBAETCSI DHEPIusi KBAHTOB, a
COOTBETCTBEHHO, pacTeT WX CHOCOOHOCTh IMPOHUKATh CKBO3b TKaHHM YeJOBeYecKoro Ttena. B
MEUIIMHCKON TMarHOCTHYECKON ammaparype sl MOJyYeHUs] KaueCTBEHHBIX CHUMKOB Pa3IMYHbIX
OMOJIOTHYECKUX CTPYKTYp, KaK MpaBujo, ucrnoib3ytorcs Hampsokenust oT 30 mo 150 kB, 3Hauenne
KOTOpPOTO BBIOMPAETCS] ONEPAaTOPOM B 3aBUCHMOCTH OT XapaKTepa BBINOIHIEMOIro OOCII€JOBAHHUS.
®dmrooporpadudeckue anmapaTsl paboTaloOT B Uarma3zoHe aHoIHbIX HampspkeHnid oT 40 10 120kB.

B muratomem yctpotictBe |IEC-F7 mis renepanum BBICOKOTO HAIPSKEHUS HCIOIB3YETCS
MOBBIIAIOITHI TpaHchopMarop, padotaromuii Ha gactote 40..50kI 1. Tpanchopmarop mocTpoeH
mo KackagHou cxeme u comepkuT oT 50 no 200 cekiuit BropuyHOi 0OMOTKH (U pasIUYHBIX
BapUAHTOB KOHCTPYKIIMH), KaXJIas M3 KOTOPBHIX MOJKIIOYEHA K MOCTOBOMY BBICOKOYACTOTHOMY
BBIIPSIMUTENIO. BBIXOAHOE HaNpsOKEHUE BCEX BBIIPSIMHUTENEH CyMMHUpPYeTCs, TaK KaK OHH
BKJIFOUEHBI MEXKAYy cOOOU Mocie0BaTelbHO, U MOCTYNAET Ha 3JIEKTPOJbl PEHTI€HOBCKON TPyOKH.
MarHuTonpoBol TpaHcopMaropa H3TOTOBJICH W3 (eppuTa W AOmMycKaeT paboTy Ha 4acToTax J0
coteH kmiorepr. [lutanme TpaHchopMaTopa TEPBUYHBIM HAMPSIKEHUEM OCYIIECTBISIETCS OT
MOIIIHOTO T'eHepaTopa MepeMeHHOro Toka (MHBepTopa). ['eHepaTop BbIpabaThIBaeT JBYHOJISIPHBIC
nMmITyibehl amrumaTyfoi 250..300B. PerynupoBanue BBHICOKOTO HAIPSDHKEHUS MPOUCXOJUT 3a CUET
W3MEHEHHUsI JUIUTEIBHOCTU JTHUX HMMIIYJIbCOB — IMPUMEHSIETCS] MPUHIUI HIMPOTHO-UMITYJIBCHOTO
yrnpapieHus. CtaOunu3anusi BBICOKOIO HANpsDKEHHUS OCYIIECTBISieTCsl Oyarojapsi IPUMEHEHUIO
OTpUIIATEeNIbHOI O00paTHON CBsI3U, a €ro YypOBEHb OIPEENseTCs YPOBHEM YIPABIISIONIETO
HanpspkeHus. CaM HHBEPTOP MUTAETCS BHIIPSMIICHHBIM HAPSX)KEHUEM IPOMBIIUIEHHOM ceTH.

CreneHb MOYEpPHEHUsI PEHTIC€HOBCKOM IUIEHKH WX SPKOCTh M300pakeHHUsl, MOIy4YeHHOTO ¢
MTOMOIIBIO II(PPOBOTO MPUEMHHKA, 3aBUCHT OT SKCIO3UIIMOHHOMN 036l M3IYUYEHUs, AIa0IIero Ha
TeJo nanueHTa. BennunHa 10361 onpeenseTcs: He TOJIbKO 3HaYeHHeM aHOJAHOIO HalpsDKEHHUS, HO U
CYMMapHbIM KOJIMYECTBOM H3JIy4aeMbIX KBAHTOB, TO €CTh HEMOCPEICTBEHHO 3aBHCHUT OT
KOJIMYEeCTBA TOPMO3SIIUXCS Ha aHojAe dJIeKTpoHOB. (CrenoBaTesbHO, JOMOJIHUTEIbHBIMU
rapaMeTpamu, MO3BOJISIOUIMME PETyIUPOBaTh SKCIO3UIMOHHYIO J03Y, SBIISETCS aHOJTHBIA TOK H
BpeMsl  OKCIO3MIIMM TpPU  BBIIOJIHEHWHM CHUMKA. BennumHa  SKCIO3UIIMOHHOM  J103BI
MPOMOPIMOHANIbHA POU3BENECHUIO BPEMEHHM OKCIO3WIIMA Ha 3HAUYE€HHWE aHOJHOIO TOKa
pEHTreHOBCKOM TpyOku. JIJis mojtydeHus: OTUETIIMBBIX CHUMKOB BpeMsl SKCIO3UIUH, KaK MPaBHIIO,
ycTaHaBNIuBaeTcsl HeOonbmuM [l B mpenensax HECKOJIBKUX COTHIX JOJIeH CeKyHABI IMpu padbote c
MUQPOBBIM TPUEMHUKOM W TIPH BBHITOJHEHUH MOJHOMACIITAOHBIX CHUMKOB Ha PEHTI€HOBCKYIO
(OTOTUIEHKY, ¥ YBEJIMYMBACTCS JO HECKOJBKHX JECATHIX JOJed CeKyHABl IpH pabore ¢
(doTokamepamu. 3HavyeHHWe aHOJMHOTO Toka mpu 3ToM cocrtaBisieT 50...200MA. PerymupoBanue
AQHOJTHOTO TOKa TIPOU3BOJAUTHCS HM3MEHEHHWEM OMHUCCHOHHOM CIOCOOHOCTHM KaToja IyTeM
peryJliupoBaHUsI €ro TeMIepaTypbl uYepe3 BeNWYMHy TOoKa Hakanma. J[ns OosblImHCTBA
PEHTIeHOBCKHUX TPYOOK 3HaUYEHHE TOKA HaKaia Ha pabouux pexumax coctarisieT 5..10A.

B VPII IEC-F7 nuranue Hakajga peHTT€HOBCKOW TPYOKH OCYIIIECTBIISETCS C IMOMOIIBIO
YIPaBISIEMOTO BHICOKOYACTOTHOTO PE30HAHCHOIO MpeoOpa3oBareisi, KOTOPbI paboTaeT B pexuMe
cTaOuiu3aluu BBIXOJHOTO ToKa. [lockoibKy kaToj TpPyOKHM HaXOAWUTHCS IOJI OTpUILIATEIHHBIM
noTeHnuagoM o MuHyc 60kB, mojaya MOIIHOCTM Ha HUTH Hakalla OCYIIECTBIISIETCS dYepes
MTOHIKAIOIIUN pa3eIATeIbHBIA TpanchopMmaTop [ HakaabHBIA TpaHCHOpPMATOP, PACTIONOKEHHBIH
B MacjioHanoJiHeHHOM oobeMe TBbB.
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PerynupoBanue  UIMTENTBHOCTH  OKCHO3UIUU  MPOU3BOIAUTCS  MUKPOKOHTPOJIIIEPOM.
WNuBepTop BKIIIOUaeTCsl Ha BpeMs 9KCIIO3UIINH. BKiIIoUeHNne BHICOKOTO HAMPSIKEHUSI IIPOU3BOAUTHCS
[0 KOMaHJie olepaTopa, a BbIKIOYeHHe [l 1o TaiiMepy WM CUTHAITy BHELIHETO YCTpPOMCTBa,
HanpuMep (HOTOIKCIIOHOMETDA.

Bo Bpemsi BBIMOJHEHUWS 3KCIIO3WUIUU B TOYKE (POKYCHPOBKH ODIEKTPOHHOTO Iy4Ka Ha
MMOBEPXHOCTH aHOJA BBIJEISIETCS OIPOMHOE KOJMYECTBO Teruia. [[moTHOCTh BhIZensseMoil sHeprun
nocturaer 6omee 5 kBT Ha MM® B MOXer MPUBECTH K MOBPEXKJIEHUIO MOBEPXHOCTHU aHona. J{is
CHI)KEHUSI CpellHel IUIOTHOCTH MOTOKAa SHEPruu IPUMEHSIOT BpalleHHe aHOoJla PEeHTIe€HOBCKON
TpyOku. @DOKyCHOE TMSTHO 5JIEKTPOHHOTO JIyda CKOJIB3UT IO KOJBIIEBOW TpaeKTOpUU Ha
MMOBEPXHOCTH BpAIIAIONIEToCs aHo/Aa, a d(PQPEeKTHBHAS IUIOIMAAh B3aUMOJICHCTBUS AJIEKTPOHHOTO
Jy4ya C TOBEPXHOCTHIO YBEIUYMBAETCS B JECSITKU pa3, MPOMOPHHUOHAIBHO CHUXAasl IMJIOTHOCTD
MOTOKAa JHEpPruu. B Kopmyce peHTreHOBCKOIO H3JIydaressl PacloJIOKeH CTaTOp aCHHXPOHHOIO
AIIEKTPOJIBUraTells, a €ro poTop pa3MeliaeTcs B caMOW PEeHTTeHOBCKOW TpyOKe Ha OJHOW ocH ¢
BOJIb()PAMOBBIM aHOHBIM 3JIEKTPOJIOM.

Jnsg packpyuuBaHusg aHoja Ha cratop PHWJ/la d4epe3 3JIeKTpOHHBIE KIIOYM I10JIAE€TCS
nepemenHoe HanpspkeHue 220B ¢ mcmosb30BaHHEeM KOHJICHCATOPHOU (ha30CABUTAOIIEH IIETOYKH
Ui co3fanus TpeThel (a3pl. C Ienbl0 SKOHOMHHU pecypca BaKyyMHBIX MOJIIAITHAKOB TPYyOKH
OpraHU30BaH PEXUM TOPMOKEHHUSI, KOTOPBIA BKIIIOYAETCS KaX/IbIi pa3 Mociie 3aBepIIeHNs] CHUMKA.

Paboroit Bcero mnwWTarImero yCTpoHCTBA W JPYroro mepudepuifHOro oOOpYIOBAHHUS
yIpaBsieT MUKPOKOHTPOJUIEP, PACHOJIOKEHHBIH B ycTpolicTBe yipasieHus. C MOMOUIbIO JTUHUH
MOCJIeIOBaTeIbHON CBsi3n B craHjgapTe RS232 oH cBs3aH ¢ MyJIbTOM WJIA KOMIBIOTEPOM,
BBITTOJTHSIOIUM (DYHKITHH TyJIbTA.

Tpebyemble mapaMeTpbl CHHMKa yCTaHABJIMBAIOTCS ONEPATOpPOM Ha MYJIbTe U MO JIMHUU
CBSI3M IE€pelaloTcs Ha LEeHTpabHBIA mpoieccop Onoka ympaienus. [loiyduB HeoOXoAMMYIO
“H(POPMAIIHIO O TTapaMeTpax MPeCTOSIIEro CHUMKA, MUKPOIIPOIIECCOp YCTaHABIUBAET TpeOyeMBbIid
YpOBEHb ONOPHOrO HAMpPSOKEHUS AJisi paboThl IIUPOTHO-UMITYJIBCHOTO PETryJSITOpa M HAYMHAET
MPOLIECC TOrOTOBKU CHUMKA.

[lepen HayasioM HKCHO3UIMM MHUKPOIIPOIIECCOP CHUCTEMBI YIPABICHHUS BBIIOJIHSIET
IIpeIBApUTENbHBIN pacyeT He0oOX0IMMOT0 TOKAa HaKajla Ha OCHOBE KaTMOPOBOYHBIX XapaKTEPUCTUK,
XpaHAIIUXCsl B MaMsITH KoHTpoJuiepa. [lpu pacuere Toka Hakajga YUWUTHIBAaeTCS aMIUIUTYAA
AQHOJIHOTO HAIPSDKEHUSI W BEJIMYMHA aHOJHOTO TOKa, KOTOpPBIE JOJIKHBI OBITh JOCTUTHYTHI MpU
BBITIOJTHEHUU CHUMKA.

B pexuMe TOJArOTOBKM CHUMKAa AaKTUBHU3UPYIOTCS M KOHTPOJHUPYIOTCS IPOIIECCHI
pacKpy4yMBaHHs aHOJA PEHTTEHOBCKOW TpyOKH, pa3orpeBa KaToja, 3aKpbITHs JBepei
¢drooporpapudeckoid kabwHbl W T. 1. [locrme 3aBepimeHHs] MOJITOTOBHUTENBHBIX IPOIECCOB
BBITIOJTHSIETCS] CaM CHUMOK, BO BpeMsl KOTOPOT'O BBICOKOYACTOTHOE HAIPsKEHUE MPHUKIIAAbIBACTCS K
MEPBUYHON OOMOTKE BBICOKOBOJIBTHOTO TpaHC(hopMaTopa.

Bo Bpemsi BBINOJIHEHUSI CHUMKA MUKPOMPOIECCOpP KOHTPOIHMPYET HaIpsDKEHHE M TOK
PEHTI€HOBCKOM TPYOKH, a TaK)Ke OTCIIC)KUBAECT BO3SHUKHOBEHHUE aBAPUIHBIX CUTYAIIHH.

[IpuHIMIBI yIpaBIeHUs] TUTAIOUIUM YCTPOHCTBOM M MOPSIOK MOATOTOBKH M BBIMOTHEHUS
CHUMKOB TI0JIpOOHO OTHMCAaHbl B HHCTPYKIIAHU 110 dKcIuTyartanuu Y PI1.
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1.6 CtpykTypHBbIii H pyHKIHOHAIBbHBIH cocTaB Y PII

CxeMa 3MeKTpuUecKuX coelnHeHni 6azoBoro komiuiekta Y PI1 mokazana na pucynke 1.6.1.
OcuoBy YPII  cocraBmser  yctpoiictBo  ympasinerus |IEC-F7  (AHXA 42.00.00) u
TpaHc(hOopMaTOpHO-BEIIPAMUTENbHEIN 0ok (mamee TBB). B kauectBe mepudepuitHoro
000pyZOBaHMS K YCTPOWCTBY YIPaBICHHS TOJKIIOYAIOTCS OCTAIBHBIE COCTABJISIFOINNAE CHCTEMBI.
UYepHBIM IIBETOM Ha CXeMe ITOKa3aHbl YCTPOWCTBA M HW3JEJHsI, KOTOPhIE MOTYT OBITh BKJIIOUCHBI B
KOMIUIEKT TIOCTaBKH, a ToJyObIM 1BeToM [ japyroe oOopyJoBaHHE, BXOJSINEe B COCTaB
(GrooporpapuIecKoro peHTreHOBCKOTO anmapara.

CusoBoe nmutanme 2208 / 501 mocTymaeT B yCTPORCTBO yrpaBieHus 1mo kabemro KBL-11
(AHXA 30.11.00) u BBOmuTCcs uepe3 pasbem X1. Ilocrme ¢opmupoBaHHsS BBICOKOYACTOTHOTO
CUTHAJIa ¢ MHBEPTOPA, PACIIOIOKEHHOTO B YCTPOUCTBE YIPABIICHHUS, MATAIOIIEE HATIPSHKCHHE Yepe3
paspem X2 momaetcs kaberem KBL-9 (AHXKA 30.09.00)8 TBB-BU2 (AHXA 48.00.00) mist
MUTaHUS TIEPBUYHON OOMOTKH BBICOKOBOJIETHOTO TpaHcpopmartopa. HampspkeHwe BTOpHYHOU
OOMOTKH TIOCIIe BRITPSIMIIEHHS depe3 pazbeMbl XA 1 XK 10 BRICOKOBOJIBTHBIM KaOeJIsIM ITOCTyIIaeT
B peHTreHOBcKuit m3nydareisb (PYJ]) Ha aHox U KaTo peHTreHoBCcKoM Tpyoku. 1o kabemo KBL-9
TaKXe TepeaaeTcsl HaNpsOKeHHe MHUTaHUS TEePBHYHOM OOMOTKM HaKalbHOTO TpaHcdopmaropa,
KOTOpBIX pacrosioxeH B TBb.

Jlist o0ecrieueHnsT BpaleHHWsI aHOJA PEHTTEHOBCKOM TPYOKH B TpoIlecce BBITOTHEHUS
CHMMKa Ha ctatopHbie ooMoTku PU/Ia mo xabemo KBL-2 (AHXA 30.02.00)tomaetes TpexdaszHoe
Hanpspkenue 22 vepes pazvem RXT c 6moka RBO7, pazMmemenHoro B yCTpOWCTBE yIpaBJICHUS.
[To sTomy xe kabemo B 6110k RBO7 ¢ cooTBeTcTByIOmMEro JaT4yMKa MOCTYHAaeT MIYMOBON CHTHAI
KOHTPOJISl BpAIICHUS aHOJIa.

[Tyner ympasmenuss PU04 AHXA 27.00.00) coemunsiercss ¢ pasbemoM X5 0610ka
yrpasieHus: ¢ momoinbsio kadbens KBL-1.4 (AHXKA 30.01.00).C momormpto 3Toro Kabenast B myabT
nepesaeTcsl HanpspkeHue muTaHus + 12B, curHanm WHAWKAIMKA BBICOKOTO HAIPSDKEHUS, a TaKkKe
OCYIIECTBIISIETCS JIBYXCTOPOHHSIS TIepeiada CUTHAJIOB yripaBiieHus. KHOTIKa BKIIFOYEHUS! BBICOKOTO
nanpspxeans (AHXKA 28.00.00)roacoequnsieTcst HEMOCPEACTBEHHO K MyJIbTy depe3 pazbeM XPK.

Kuonku BrrOueHust ¥ BeIKITIOYeHUsT PITY MOryT OBITH BBIHECEHBI B YI0OHOE JUIS OTIepaTopa
MECTO | ITOJICOeMHEHBI K OJIOKY yIpaBiieHHs ¢ omoIrsio kadeass KBL-7 (AHXA 30.07.00).

B3anmoneiicteue PIIY ¢ apyrumu ycTpoiCTBaMHM OCYIIECTBIISIETCS ¢ MOMOIIBIO MOYJICH
pacimupeHus, MOJIKIIOYaeMBbIX K YCTPOHCTBY YIpaBJICHUS dYepe3 BCTPOCHHBIA MarucCTpaTbHBIH
nHTepdeiic. s KOHTPOJS 3IIEKTPOMEXaHWYECKHX IPUBOJIOB KaOWHBI (irooporpada B OJIOK
yhpaBieHust ycranasiamBaercss moayias HMO7 (AHXXA 25.11.00). Yepe3 pa3beM BHEIIHUX
coequaenuii HXB »storo momyns kabemem KBL-5 (AHXKA 30.05.00) moaximouaercs 0610k
yrpasienus npusogamu BC2-220 AHXA 22.00.00).

Ha pucynke 1.6.2moka3an BapuaHT CXEMBI JIEKTPUUECKUX COSTUHEHUN C JPYTHM COCTAaBOM
nepudepuiftHOr0 000PYAOBaHHUS, BKJIIOYAOIMAM B ceOs MoHOONMOK MBO1l — coBMelleHHBIE B
OJTHOM KoOpITyce peHTreHoBcKuil u3aydatens 1 TBB-BUL1 (AHXXA 44.00.00).

Bo Bpemsi mporiecca BBIIOJHEHHS PEHTTEHOBCKHX OSKCIIO3WIUI IMHUTAIOIIee yCTPOHCTBO
JIOJDKHO CHA0KaTh PEHTTEHOBCKHN HM3ITydaTelh HEOOXOTUMBIMHU HANPSHKEHUSIMU, TapaHTHPYS TIPH
ATOM COOJIO/ICHUE BCEX BPEMEHHBIX MOCIIEeNIOBATEIBbHOCTEH (OPMHPOBAHUS CHTHAJIOB, a TaKXkKe
KOHTPOITb 3JICKTPUYECKHAX IMapaMeTpOB W YIPaBJICHUE IMPOIECCaMHU IOJTOTOBKH W BBITOTHEHHS
CHUMKOB. JI7Isl BBIMTOJIHEHHWS 3THUX 3a7a4 YCTPOHUCTBO COJNEPXKHUT MBI psifl (QYHKIIMOHATBHBIX
CHCTEM, OCHOBHBIMHU U3 KOTOPBIX SBIISIFOTCS:

* cucTeMa IMUTaHUsl peHTTEHOBCKO# TPYOKH BHICOKMM HAIIpPSKEHUEM;

* cHucTeMa yIpaBJIeHUs HAKAJIOM KaToJla peHTTeHOBCKOM TPYOKH;

* cucTeMa BpallleHUs aHO/Ia PEHTI€HOBCKOU TPyOKH,;

* cHucTeMa dJIeKTPOIUTAHUS,

* cHCTeMa MHKPOIIPOIIECCOPHOTO KOHTPOJISI U YIIPABJICHHUS,

* cucTeMa KOMaHJHOTO YIIPaBJICHUSI.

1.11



02T~ il

a0zee~

WMHBHNTS00 XMi0oahndLisUe BINSXD) "LISLILNOY YI980€eq “oaiTioie.LMU 800g90HalHad 081010d10L |'Q"| "O1d

18X
N

00°00'8¢C VXXHVY

00'70°0€ VXKHY ~ ¥-19M

00'LL'0E VXKHY  LL-1GM

00°G0°0€ VXKHVY

x
M 2 (000022 VKHY)

¥0Nd
WOHEOHOO0 19UrA| |

00'60°0€ YXKHY
6-1ax

N

N 0001°0€ VXKHY M
ol-1ay

854

4X

(00°00°8Y VIKHV)

¢hg-9d1 »oug
ViIgHALra LMNBALUISE

-oHdolewdodoHed |

VX HX

x
>
21"
(00°00°62 VXKHY)
0¢c¢-¢csd
nweroandu
BuHaLraeduA xouq
—1—0
O
O
O
/ "M
g-1aM
X axH
00°20°0€ VXKHY
D3
2-1aM
(00°00°Z¥ VXKHY)
/4-031
BuHaLrgeduA
081910d1oL
> 00°10°0€ VXKHV
3 > s x
o ¥'1-1aM
XS Ixy
00'80°0€ VOKHV
8-1aM

00'¢0°0€ VXKHY

bbb

A A

1.12



WUMHBHNT800 XMioahndisUe BINSXY) "IIBLILINOY MIdHHegodMNIMUITO "e8Moielnl aoxogoHallHad 08101M0d10L Z2'9'| "ound

hd
dvX

(00°00°9€ VXKHY)
dalueny

AVX
m 00'S0°0€ VXKHY

00'LL'0E VKHY  LL-18) s

a02z~

1.13

> 00°£0°0€ VXKHY 00'¢8'¢y VXKHY
w 2-1aM zz-1ax
S (000027 VXKHV)
3 £4-03|
8 M X suHaLrgeduA
(00°00°2E WKHV) - 0810110d.1oA o
onadbdarHy  x v 00 100 ViKY M x x Nm_ 00'08'Z WKHY
m % 118y 0z-18)
UXS

00°18°¢¥ VXKHVY

1z-1aM E

o ~
o




1.7 CuaxpoHu3anusi BHEIIHUX YCTPOHCTB

JUIs  TOJKIIFOYEHUsS PEHTTEHOBCKOTO  (POTOIKCIIOHOMETpA, IUQPPOBBIX IMPHEMHHUKOB
PEHTT€HOBCKOTO HM300pakeHUs U JAPYruX HpuOOpOB B MHUTAIOIIEM YCTPOHCTBE IMPEAyCMOTPEH
MOJTyJTh CHHXPOHH3AIMHM BHEITHUX YCTPOWCTB, Ha BBIXOJHOM pa3zbeMe KOTOPOro (HhOpMHUPYIOTCS
CUTHAJIBl CHHXPOHM3AINH, OTOOpa)karolre MpOTEeKaHUE IMPOIECCOB MOATOTOBKH W BBITOJHEHUS
CHUMKOB. MoJlyllb Takk€ HMMeeT BXOJbl I BHEIIHEro alapaTHOrO YIpPaBJICHHS IPOIECCOM
CHHUMKA.

[IporpamMMoii mpeaycMOTPEHO TPU OCHOBHBIX PEXMMa CHHXPOHU3AIUN CHUMKA.

1.7.1 Pexxum aBTOHOMHOH pabOTHI THUTAIONIIETO YCTPOWCTRA! MpUMEHSETCS  TIPH
BEITIOJTHEHUN CHUMKOB Ha ()OTOIUIEHKY B KacceTe. PeXuM XapakTepeH TeM, YTO BKIIIOUCHHE
MIPOLIECCOB MOJrOTOBKU CHUMKA OCYIIECTBIISIETCSI IO HAXKATHIO MEPBOrO yIopa KHONKH CHUMKA, a
HKCIO3UIUSI HAUMHAETCS HEMOCPEACTBEHHO TOCIIe Ha)KaTUsl BTOPOTo yHopa KHOINKHU. BrinonHeHnue
CHHUMKa CONpPOBOXKJIAETCSl TeHepaleil COOTBETCTBYIOIIUX CHUTHAJIOB, BpEMEHHash 3aBHCHUMOCTH
KOTOPBIX MOKa3aHa Ha puc. 1.7.1,a cocTossHME CHUTHAJIOB BHEITHETO YIPABICHUSI B 3TOM PEKHME
UTHOpPHUPYETCS.

1.7.2 PexxuM CHHXPOHHU3AIUHU ITU(GPOBOrO MPUEMHHUKA PEHTTEHOBCKOTO H3JIydeHus (majiee
LITPU) orimyaeTcs OT MPEABIAYINETO TEM, YTO IO HAYKATHIO BTOPOTO yIopa KHONKH CHMMKa Ha
U(POBOI IPUEMHHUK ITEPEAacTCsl CHTHAJ TOTOBHOCTH K BKJIFOUEHHIO BBICOKOTO HampshkeHus REX
(Ready EXposition),a camo BKIIIOYEHHE BBICOKOTO HAIMPSDKEHHS MPOUCXOAUT IOCHE IOIa4M
BHemHero curdaia ymnpasienuss ON-HV. BeikimodeHne 3KCIO3UIUA B ATOM PEKUME MPOUCXOTUT
o taimMepy wim o casatuio curnana ON-HV. s mepeBoja muTaromero ycTpoicTBa B JaHHBIN
peXKMM CHHXpOHHW3aNMH HeoOxomauMo B ¢aiiie Hactpoek PIIY ycraHOBUTHL B IMHHILY
COOTBETCTBYIOIIUN OWT ympaBiieHus. BpemeHHbIe AuarpamMmbl, XapakTepusyrolue padoTy 3TOro
pexuma, mokazansl Ha puc. 1.7.2.

1.7.3 Pexxum paboOThl ¢ SKCIIOHOMETPOM JIOMOJIHSIET TMPEbIYyINHE JBa peXHMa
BO3MOXXHOCTBIO  IMPEXJIEBPEMEHHOIO  BBIKIIOUEHHS BBICOKOIO  HANpsDKEHHS MO  CUTHAIY
(doTosKcTIoHOMETpa. BKIIOYeHHWE IAaHHOTO peXKUMa BBIOJNHSAETCS IPOTPaMMHO uepe3  Qaiin
Hactpoek PITY, a noruka paboThl ycTpOiiCTBa 1 BpeMEHHBIE THarpaMMbl ITOKa3aHbl Ha puc. 1.7.2.e.

1.7.4 TlepeueHb cUTHAJIOB, IPUBEICHHBIX HA ITIOpaX:

Ynop 1 - IEPBBIN yIIOP KHOIIKK CHUMKA
Ynop 2 - BTOpPOU yIOp KHOIIKM CHUMKA
«CHUMOK» - KHOIIKA Ha IMyJIbTE YIIPaBJICHUS
«OTMeHa» - KHOIIKa Ha MyJIbTe YIpaBICHUS

«PREP» - COCTOSIHUE UHIUKATOPpa HOATOTOBKHU HA MYJIbTE YIIPABICHUS
«READY» - COCTOSIHME UHJIUKATOPA TOTOBHOCTH K CHUMKY Ha IYJIbTE YIIPABICHUS
«X-RAY» - COCTOSIHME UHIUKATOPA BKIIFOUEHHUS BBICOKOTO HANPSIKEHUS

ON PREP - xomanja BKIIIOUYCHHS peKHAMA MOATOTOBKH
OFF PREP - komaHnJa BBIKJIIOUEHUS peKUMa MOJATOTOBKU

ON EXP - KOMaH/{a BBIIIOJHEHUS DKCIIO3UIIUNA

OFF EXP - komaHJa npepbIBaHUs SKCIIO3UIIAN

PREP CUTHAJI BKJIFOYEHHOTO PEXMMa TOATOTOBKH

REX - CHTHAJI TOTOBHOCTH CHUCTEMBI K CHUMKY

ON-HV - CUTHAJI pa3pelieHus SKCIO3UIMY Tpu cuHXpoHn3aruu mo [{[I[TPU

QRD - CUTHAJT 3aBEPIICHUSI SKCIIO3UIINH 110 SKCIIOHOMETPY WM curHai roroBHoct [{I[TPU
EXP-ON  -curnan BKIIOUYEHHUS BBICOKOTO HAMPSIKEHUS

HV - CUTHaJI HaJIM4Xs BBICOKOTO HANPsDKEHUS Ha BBIXO0JI€ BRICOKOBOJIBTHOTO TeHEpaTopa.
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OFF PREP|

oN ExP| . n
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Ynop 1 T

Ynop 2 T
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«OTMeHa» T

«PREP> TJ_l

werovs [ | S S
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onprep [Tl S | :
OFF PREP | — _ f 5 5 -
oN ExP| 1 n
—— | - 5 | | |
B) | | | | r)E

Puc. 1.7.1 3ntopbl POPMUPOBAHNSA CUTHAMOB 1 KOMaHA NPU BbINOTHEHUM CHUMKA

a) BbINOMHEHNE CHMMKa MpW MOCMefoBaTeNbHOM HaxaTum 1 n 2 ynopoB KHOMKM CHUMKA; 6) BbINOMHEHUE
CHUMKa npW OAHOBPEMEHHOM HaxaTum 1 M 2 YNOpPOB KHOMKW CHWUMKA; B) BbINOMHEHWE CHUMKa Mpu
nocrnefoBaTenbHOM ABYKPATHOM HaxaTun knaeuw «CHUMOK»; T) BbINOMHEHWE 3KCNO3MLUM NPU YAEPXKAHWUK
knaBuwm «CHUMOK.

CeyeHva no BpeMeHun: 1) BKMOYEHME pexmma NOAroTOBKW; 2) Mepexoj B COCTOSIHUE FOTOBHOCTM,
3) paspeLleHne 3KCno3muum; 4) OKOHYaHUe 3KCNo3nLMK Mo TanMepy; 5) nepexos B UCXOAHOE COCTOSHUE.
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Ynop 1 ?

Ynop 2 T

«CHUMOK» T

«OTmeHa» T

«PREP» T

«READY» ?

«X-RAY» ?

on Prep’| ] _N

oFF PREP|

o Exp |

oFF BxP|

A) e)

Ynop 1 T

Ynop 2 T

«CHUMOK» T

«OTmeHa» T

«PREP» T

«READY» T

«X-RAY» T

on Prep’ ] _N

oFF PREP |

oN Exp’

oFF Exp|

x) 3)

Puc. 1.7.1 3ntopbl hOpMUMPOBaHNS CUrHAMNOB 1 KOMaHL NpU BbINOITHEHUM CHAMKA

,I:I) BbIMOSIHEHNE CHUMKA NpPW NOCnefoBaTeNlbHOM HaxaTumn 1 ynopa KHOMKM CHUMKAa 1 Knasuwmn «CHMMOK»; e)
npepbIBaHNE 3KCNO3NLUKN MO OTMNYCKaHWUIO 2 ynopa; )K) OTKa3 OT peXxuMma NoAroTOBKM NO OoThyckaHwio 1 ynopa
KHOMKW CHUMKa, 3) OTKa3 OT CHMMKa B COCTOSIHUM rOTOBHOCTU MO OTMYCKaHUIO 1 ynopa KHOMKM CHUMKA.

CeyeHva no BpeMeHun: 1) BKMOYEHME pexmma NOAroTOBKW; 2) Mepexoj B COCTOSIHWE FOTOBHOCTM,
3) paspeLleHne dKCno3nunn; 4) oKoHYaHWe 3KCno3uumn no Tamepy; 5) nepexos B UCXOAHOE COCTOSIHUE; 6)
BbIKMIOYEHNE peXuma NOAroTOBKW; 7) 3anpeT 3KCno3numn.
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oFF EXP|
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Ynop 2 T
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«OTmeHa» T 5 u

«PREP» T_|_|

«READY>» T § ; [ L

«X-RAY» T

N PREPTJT J'I

ar e S

oN ExP |

OFF EXP|

n) )

Puc. 1.7.1 3niopbl hOpMUPOBAHNSA CUrHANOB U KOMaHZA NP BbIMNOMIHEHNN CHUMKA

M) OTKa3 OT pexunma noaroToBKU knaeuwein «OTMeHa; K) OTKa3 OT CHMMKa B COCTOAHWUW TOTOBHOCTU
knasuwen «OTmeHa»; .l1) OTKa3 OT peXxxMma MOAroTOBKU KnaBuen «OTMeHa»; M) OTKa3 OT peXuMa CHUMKa
no OoTnyckaHuto 1 ynopa KHOMKW CHUMKa.

CeyeHus No BpeMeHu: 1) BKMNIOYEHNE PEXMMA NMOLTOTOBKU; 2) Nepexos B COCTOSIHUE FOTOBHOCTH; 5)
nepexoa B UCXOAHOE COCTOSIHWE; 6) BbIKIOYEHME peXxnma NoAroTOBKMU.
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Puc. 1.7.2 3niopbl hOpMUPOBaHNSA CUrHANOB NPU BbINOMHEHUN CHUMKA

a) BbIMOMHEHME CHUMKA B aBTOHOMHOM PEXUME; 6) OTKa3 OT CHMKA B aBTOHOMHOM PEXMME; B) BbINOJHEHNE
CHVMKA C CUHXPOHM3aUMei UMdpPOBOro NPUMEMHMKE; T) NPEPLIBAHNE SKCMO3MLMK MO BLIKIIOYEHNIO CUrHana
ON-HV.

CedyeHva no Bpemenu: 1) komaHAa «Bkmo4MTb MOAFOTOBKY CHUMKa»; 2) KOMaHaa «BbinomnHuTb
CHUMOK»; 3) BKITHOYEHME BbICOKOrO HanpsKeHus; 4) OKOHYaHWe CHUMKa no Taimepy; 5) komaHga «OTMEHUTb
MOArOTOBKY CHUMKa»; 6) paspelleHue 3KCMOo3NUMW MO CUrHany BHELHen CUHXpoHu3auun ON-HV; 7)
OKOHYaHME 3KCNO3MLMN MO BbIKITIOYEHNIO CUrHaNa BHELUHEN CUHXPOHU3aLMN.
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Puc. 1.7.2 3niopbl hOpMUPOBaHNSA CUrHANOB NPU BbINOMHEHUN CHUMKA

BA) NpepbiBaHNE 3KCMO3MLUMN MO KOMaHAE B pPEeXUME CUHXPOHU3aLUUM Mo LMPPOBOMY MNPUEMHUKY;
e) npepbiBaHWe 3KCNO3NLMU MO CUrHany aKCNoHOMETpa.

CeyeHua no BpemeHnu: 1) KoMaHga «Bkmo4nTb NOArOTOBKY CHUMKA»; 2) KOMaHAa «BbINonMHUTL CHUMOK»; 3)
BKIIOYEHMNE BbICOKOrO HanpshKeHWs; 6) paspeLleHne aKCno3vumn no curHany BHeLHen cuHxpoHusaumum ON-
HV; 8) okoHuYaHWe aKkcno3uummn no komaHge «lpepsaTb 3KCNO3MLMIO»; 9) OKOHYaAHWE 3KCMO3ULIMKU MO cUrHany
3KCMOHOMETPA; t; — BpeMs NOArOTOBKM K 3aXBaTy BUaeon3obpaxeHuns
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1.8 Pa6ora YPII ¢c HakonuTe/ieM dHePruM

Hoeerle wmomudukarmuu VYPII IEC-F7 mnpemycMarpuBaroT BO3MOKHOCTH pabOTHI ¢
MIPUMEHEHHEM BHEIIHET0 HaKOMHUTeNsl 3Hepruu. OTIMYUTEIHHOIO OCOOCHHOCTBIO 3TUX Mojiejei
SBIISICTCSl HAIMUWE Ha 3ajHedl maHenw OJjoka ympaBieHHsT pazbemMa X6 «Haxomumtenp». Eciam
YCTPOMCTBO HE MpeaycMaTpuBaeT paboThl C HAKOMIUTEIEM, TO 3TOT Pa3beM OTCYTCTBYET.

[IpMeHeHrne BHEITHEr0 HAaKOIUTENsI SHEPTrUU MO3BOJISIET CYIIECTBEHHO CHU3UTH IUKOBOE
notpebiienne Toka ¢ muTaromeld cetr g0 ypoBHs 10A, 9ro maeT BO3MOXKHOCTH MOJKIIOYATh
PEHTTEHOBCKHUH arnmapar K 00bIYHOMN OBITOBOM po3eTke ¢ HanpsbkenneM 22M/500 .

B HOBBIX MO HKanusx OI0Ka yIIpaBIIeHUS TIaBHAS [IENb TUTAHUS pa30pBaHa U BHIBECHA
Ha BHEIMHUU pa3zbeM X6, m03TOMYy MpH paboTe Oe3 HAKOMUTENIs B 3TOT pa3beM JO0JKHA OBITh
yYCTaHOBJIEHA CIIeNMalIbHAs 3ariIyllKa, KOTopasi BOCCTAHABJIMBAET 1IEJIOCTHOCTH IIaBHOH 1enu. [Ipu
OTCYTCTBUM ATOH 3ariylIKd BHYTPEHHUU BBIIPSMUTENb OJIOKA YNpaBiI€HHs] OTKIIOYEH, a 3apsil
HaKOMHUTENBHBIX KOHJeHCAaTOpoB Oyioka QB73 u KOHJAEHCATOPOB BHEIIHETO HAKOMHUTENS
OCYILECTBIISIETCS OT CXEMBI 3apsi/ia, KOTopasi paclojio’KeHa BO BHEITHEM HAKOIIUTENIE U MOAKIIOUYeHa
K TJIaBHOH I1emu yepe3 pazbeMm X60.

MaxkcuManbHasi IIUTEIbHOCTh SKCIO3UIIMK MIPH padoTe ¢ BHEITHUM HAKOIUTEIEM 3aBUCHT
OT CYMMapHOW €MKOCTH KOHJCHCATOpHOH Oaraped W MOIIMHOCTH, HOTPeOIsIeMOil BO BpeMs
BBITIOJTHEHUS SKCO3UIMK. YTOOBI n30exkaTh Meperpy3Ku MUTAIOLIEH CeTH B pe3yiIbTaTe CHUXKEHUS
YpOBHSl 3allaCeHHOW DSHEPrUM B HAKOMMTEIE JJIUTENbHOCTh OSKCIO3HUIIMH OrpaHUYMBACTCS
MPOrPaMMHO, a YPOBEHb 3TOI0 OIPaHUYEHHUS 3aBUCUT OT YCTAHOBJIEHHBIX [TAPAMETPOB SKCIIO3UIINH.
Ha pwuc. 1.8 npuBenena 3aBUCHMOCTh MaKCHMAaJIBHOTO BPEMEHH JKCIIO3HMIIMH OT MOTpeOsIsieMoit
MOIITHOCTH MpH paboTe ¢ BHEITHUM HAKOMHUTEIeM eMKOCThi0 36 M®D n 72 M®.

Jns mepeBoga YPII B pesxxum paboOThl ¢ BHEITHUM HAKOIHTENIEM JHEPTrUd HEOOXOJIHMO
BHECTH HEKOTOpBIE M3MEHEHHs B (Dail;l HACTPOEK — OTPEAaKTHPOBATH TAOJHILy OTpPaHWYCHHUS
JUIMTETIbHOCTA  SKCIIO3MIMM ¥ YBEIUYUTHh 3HAYCHHE BPEMEHU 3apsjia HaKONUTEJbHBIX
konencatopoB (mepemennas TCHAR, pacniosioxennas 1o aapecy 8DhuymeBoro 6anka nmamsTH).
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Puc. 1.8.1 3aBUCMMOCTb MakCUMarnbHON AAUTENbHOCTM 3KCMO3NLMM OT MOLLHOCTM
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