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1 KOHCTPYKLUA

1.1 IlpuGop, BHEMIHUIA BUJ U KOHCTPYKLHUS KOTOPOTO IMOKa3aHbl HA pucyHke 1.1, BbI-
MOJIHEH B MaJiorabapuTHOM Kopmyce (1103.8), COCTOSIIEM U3 BEPXHEH M HIKHEH KpBIIIEK, 00-
KOBBIX BCTABOK, YBEJIMYMBAIOIIMX BBICOTY KOpIyca, nepeaHeit (mo3.12) u 3agueit (1mo3.2) nane-
ner. Ha BHYTpeHHEH MOBEPXHOCTU HUKHEW KPBIIIKKA 3aKPEIIeHO IIacCH, Ha KOTOPOM pacIo-
noxxeHa 0azoBas 1iara (1o3.9) u cunosoit Tpanchopmarop (11o03.7).

K nepenneil manenu KpenuTcs IjiaTa MHAMKATOpa W KiaBHaTyphl (1103.10). BerxoaHoit
paszweM (1m03.11) mpukpermieH k 0a30BOil IJ1aTe€ M JOMOJTHUTEIHLHO KPEMUTCS K IIACCH BUHTAMH
yepe3 OTBEPCTUS B HUKHEH KpBIIIIKE.

I'opuszonTaneHbie maatsl GuUIbTPOB (1103.14) U BEICOKOYACTOTHOTO TeHeparopa (1mo3.13)
coOpaHbl B MakeT ¢ dkpaHamu (1103.15) u BKIIOUaeTcs B pa3beMbl 0a30BOM iatThl. Jjis mom-
KJIFOUEHUS T1aThl BBICOKOYACTOTHOTO T€HEPATOPA UCIOIb3YIOTCS TPU ONOJHUTEIBHBIE BEPTH-
KaJIbHBIE COCIMHUTENbHBIC TJIAThI.

Ha 3amHeli nmaHenu  pacmojoKeHBl: BEHTWIATOp (103.1), cereBoll mIpenoXpaHUTEIb
(mo3.4), pazsem uHTEpPeEiica (1mo3.6), ceTeBoi pazbeM (1103.3) U BBIKITIOYATENb CeTH (1103.5).

1.2 Kopmyc nmpubopa CKperiseTcss YeThIpbMsI BUHTAMHU, YCTAaHABIMBAEMBIMU CO CTOPO-
Hbl BEpXHEHN KPBILIKU. 3a/HsAs U EpEAHsIs TaHEIN YKJIaIbIBalOTCS B Ma3bl Kpbliiek. [ co3na-
HUS HaKJIOHA IIpU paboTe UCIIOJIb3YETCs CKIIaIbIBAIOLINECS HOKKH.

1.3 Onucanue opraHoB yIpaBJIeHHs] 1 MHAUKAIMKU NpuBeAeHo B pazaene 10 yactu 1 Ha-
CTOSIIIETO PYKOBOJICTBA IO IKCILTyaTaLNH.

1.4 Ilnater BY-reneparopa (1103.20) u ¢punbTpoB (103.17) B makere ¢ 3KpaHaMH KpPeIsT-
cs kK 6azoBoit mate (1mo3.21) u maccu (1mo3.22) Bocemblo mmuibkamu (1103.18), 00pazys He-
CKOJIBKO AKPaHUPOBAHHBIX OTCEKOB. B sKpaHMpOBaHHOM OTceke 0a30BOM IIAThI PACIOIOKEH
BBIXOJIHOW aTTEHI0ATOp, U3MEPUTENbHbIE MPeoOpa3oBaTeNy U BbIXOAHOW ycuiutens. Ha BTO-
poMm sTaxke pasmelneHa ruiata BU-reneparopa. Ilpuuem, BepxHuil 3kpaH miatel (1103.16) uc-
MOJIB3YETCSl KaK TEIIOOTBOJ TpaH3UCTOpoB (1103.15) BU-ycunurens. Tperbum sTaxom ycra-
HOBJICHA IJ1aTa (PUIBTPOB, KOTOPAst cOeMHAETCA B 0A30BOM IUIATON C MOMOIIBIO JIBYX TIOCKUX
KryToB. /[ pa300opku makera J0CTaTOYHO OTKPYTUTh BOCEMb aeK U MOCJIEAOBATEIbHO CHU-
MaTh CO LIMWJICK IIaThl, SKpaHbl U IJIACTUHBI OOKOBBIX CTEHOK. BepxHuit skpan muatel BU-
reHepaTopa MOXKET CHUMAThCsl BMECTE C IUIATOM (OCTOpOXkKHO, Oe3 mepekoca). HwkHuii skpaH
(m03.14) nmpukpy4eH K Kopiycy arteHoaTopa (1103.13). UToObl CHATH 9KpaH U HOTYYUTh JOCTYI
K MOHTaXy 0a30BOH ILIaThl, HEOOXOAUMO €Il€ JONOJHUTEIBHO BBIKPYTUTh LIECTh BUHTOB. [lis
CHATHA 0a30BOM IUIaThl HEOOXOAMMO BBIKPYTUTH IIMWIBKH, LIECTh BUHTOB, KPEMAILINX €€ K
accH, ¥ JiBa BUHTA (1103.23) CHU3Y Kopityca mpudopa, Kpersiyue KopIiyc aTTeHIoaTopa K 1mmac-
CH.
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Pucynox 1.1 — Konctpykius npudopa H5-3



2 OIIMCAHHUE JEKTPUYECKUX ITPUHLHUITNAJBHBIX CXEM ITIPUBOPA

2.1 O0mme ykazanus

2.1.1 Ha3nauenwue pa3zzena - 1aTb HEOOXOIUMBIE CBEICHUS TOTPEOUTENIO IS U3YUCHUS
npubopa ¢ 1ebI0 NPaBUIIBHOM IKCIUTyaTaliy, & IPU HEOOXOJUMOCTH, U JUI1 PEMOHTA.

2.2 Onucanue 3J1eKTPUUYECKO NPUHIMIHAJIBHON cXeMbl KajudpaTopa

2.2.1 Cxema sneKTpuuecKasi IpUHIUITHAIbHAS KATHOpaTopa MEPEeMEHHOTO HAMIPSKEHUS
mupokonoaocHoro H5-3 npusenena Ha pucynke A.l npuioxeHust A, nepedyeHb 1EMEHTOB — B
tabnuie A.1, pa3menienrne GQyHKIIMOHAIBHBIX Y3JIOB — Ha pucyHke 1.1.

2.2.2 Cxema kamubparopa HS5-3 moka3biBaeT COeUHEHHS IUIAT, MPEACTABISIONNX 3a-
KOHYEHHbIE (DYHKLIMOHAJIbHBIE y3JIbI, MEX1y co0oi. Ha cxeme n300pa>keHbl 3J1IeMEHTHI, pacmo-
J0XeHHble Ha maccu (Tpancopmarop T1) u 3agHelt naHenu (BEHTHWJIATOP MOCTOSHHOTO TOKa
M1, Beikirouatens nutanuda S1, cereBoit pazbem X1 u npegoxpanurens F1).

2.3 OnucaHue 31eKTPUYECKO NMPUHIMNHNATBHONH CXeMbl IJIATHI HHAHUKAIMHU

2.3.1 Cxema sneKTprdecKast IpUHLIMIUATbLHAS TJ1aThl MHIWKAIMKA PUBEICHA HA PUCYH-
ke b.1 npunoxxenus b, mnan pazMenieHus 3J€MEHTOB — Ha pucyHke b.2, nepeyeHb 371eMEHTOB —
B Ta0nuite b.1.

2.3.2 B cxemy miaThl UHIUKAIIUU BXOJISIT:

a) OJIHOKPUCTaJIbHBIA MUKpOKOHTposuiep (D7), comepxaiuii B maMaTH OporpaMmmy pa-
60ThI KanmuOparopa. [IpaBuibHYI0 pabOTy MUKPOKOHTpOJIIEpA PY BKIIOYCHUU U BBIKIIOUYCHUN
nuTaHus obecrneunBaeT MUKpocxeMa D6, 3amyckaroiiasi mporpamMmy IpH JOCTH)KEHUH HaIpsi-
KEHUEM NuTaHus ypoBHsA 4.65 B u ocraHaBnuBaromas ee npu MaJeHUU HAIpsDKEHUs HUKE 4.5
B;

0) KJ1aBUaTypa, OpraHu30BaHHas B BUe MaTpullbl 4 Ha 8 kHOMNOK (S1...S32). CunrsiBa-
HHE U BBIYMCICHHE KO/1a HA’KATON KHOIKH BBINOJIHAETCS IPOrPaMMHO;

B) CHMBOJIbHBI JIBYXCTPOUHBIM MHIUKATOpHBIM Monyiap HI, Bxiarowarommii cxemy
ynpasienus JKKHW. YnopaBieHue HHIUKATOPHBIM MOAYJIEM OCYIIECTBISETCS 3aMMChI0 KOMaH]]
no3unronuposanusi kypcopa u ASCII-koma oToOpa)xkaeMbIX CHMBOJIOB. MOJyNb COAECPKUT
CBETOAMOIHYIO TIaHENb IMOJCBETKH, 00€CIIEUNBAIOIIYI0 BHIUMOCTh U300paKEHUsSI TIPH JII0O0OM
ocpemneHnu. KoHTpacTHOCTH M300pakeHus perynupyercs: pesucropom R30;

r) uaTepdeiic RS-232C (V4...V7), n30aupoBaHHBIA OT CXEMbI KaTHOpaTOpa ONTPOHAMH
D4, D5. Cxema unrepgeiica nutaercs oT BeIIpAMuTeneil orpunarensaoro (V6, C11) u mono-
s)kutenbHoro (V7, C10) HampspKeHUsT COOTBETCTBEHHO, IMOJIYy4aeMOro M3 YPOBHEW CHTHAJIOB
«RXD» n «<DTR», «RTS», nocrynaronmx npu HOAKIIOUEHHH pubopa K uHTepdeiicy nepco-
HaJIbHOTO KOMIIBIOTEPA;

J) YCWIMTENb HU3KOW yacToThl (D2) 3ByKOBOHl CHUTHaIu3alluyd Ha I'POMKOTOBOPUTEINE
B1;

€) DIIEKTPUUYECKH IMporpammupyemas namsath D1 s XpaHeHHs KaIHOPOBOYHBIX KOH-
CTaHT M JPYTUX JaHHBIX IPU OTKIIOYEHUU MUTAHMUS;

) KpyroBoW KOJIOBBIN mepekitouyarenb Al i IUIaBHOIO PEryIMpOBaHUs BBIXOJHOIO
HanpsbkeHus. KoloBbIi nepekirodaresb MpH BPAIEHUU C MOMOIIbI KOHTAKTOB, 3aMBIKAIO-
IIMXCSl HAa OOINMI MPOBOJ, TEHEPUPYET UMIYJIbCHI, CABHHYTHIE 1O (aze (Ha 90°), KoTOpHIE
MIpOrpaMMHO 00pabaTHIBAIOTCSI MUKPOKOHTPOJIIIEPOM;

u) cxema nepeximoueHus (V1...V3) HanpaBneHus nepegauu JaHHBIX (MHTepdeic umu
0as3oBas 1jiara).

[MuraeTcs cxema miIaThl UHAUKALMU OT cOOCTBEHHOTO cTabmimm3aropa D3 (+5 B).

2.3.3 bonblilyto 4acTh BPEMEHH MUKPOKOHTPOJUIEP MPOBOJIUT B PEKUME OXKUIAHUS CO-
OBITHI, TaKUX KaK: Ha)KaTWe KHOMKH, IPHEM CUMBOJA M3 MHTepdeiica, BpalleHue pyuku pe-
JaKTHUpoBaHUs Bbixona. Ilocie oOpabOTKM BBEIEHHBIX JAaHHBIX, OJHUM U3 yKa3aHHBIX CIIOCO-
00B, MPOMCXOAUT 3aIUCh HOBBIX JaHHBIX B MHAMKATOp. [lepenada ynpapisiomero cooOmeHus



B aHAJIOTOBBIA OJIOK (MHKPOKOHTpOJUIEPY 0a30BOW IJIaThl) MPOU3BOAUTCS B (hopMaTe TEKCTO-
BOM cTpoku (cM. Tabmuiy 2.1). [lapamerps! curnana takue xe, kak 1 uatepgeiica RS-232C, 3a
uckiroueHrem ypoHei curanos (0 - 5 B). [lepenava B aHamoroBsIi 0JI0K TPOUCXOAUT TOIBKO
IIpY HAJIMYMM BBICOKOTO ypoBHS Ha BbiBoje P1.0 — «curnama roroBHocTu». Huskuii ypoBeHb
YCTaHaBIUBAETCSI MUKPOKOHTPOJIJIEPOM 0a30BOM MJIATHI HA BpeMsl, TTOKa OH 00pabaThIBacT ove-
pennyio cTpoky. Eciiu curaan roToBHOCTH He mosiBisgeTcst 6onee 1 ¢, cuMTaeTcs, yTo aHalIoro-
BbII 0510k HeucnpaBeH. [Ipu HE0OXOAMMOCTH OTHPABIICHHS COOOIMECHUs B HHTEpdEiic n3MeHe-
HUEM ypoBHS Ha juHMU P1.7 mporcxoauT mepexioueHre HampasiieHus nepenadn. CKOpoCTh
nepeaadr CTaHaapTHas M COcTaBiseT 4.8 KOO/,

Tabmuma 2.1
Komanzpl yripaBieHust aHaJIOTOBBIM OJIOKOM
3aro- | aH- Pasne- Hasnauenue IIpumep
JIOBOK | HBIE JUTEh
+ XXXXX | {Bk}{nc} | 3nauenue xona [{AIl ycranoBku BeixogHoro | +12345 {Bk}{nc}
YPOBHS MPH MOJIOKUTEIBHON MOJISIPHOCTH. (12345 mn.p.)
Hwuamazon madTuccel ot 0 10 32000
- XXXXX | {Bk}{nc} | 3nauenue koma [{AIl ycranoBkM BbIXxoAHOTO | -23456 {BK}{IIC}
YPOBHS IPU OTPULIATENBHOMN NOJISIPHOCTH (23456 mn.p.)
H XXXXX | {Bk}{mc} | Yacrora B repnax. Jlecaruunas Touka nmox- | HO1000 {Bk}{mc}
pasyMeBaeTcs B KOHIIE YhCiTa —XXXXX . (1000 I'm)
K XXXXX | {Bk}{mnc} | Yacrora B kunorepuax. [lecsatuunas touka | K10000 {Bk}{mc}
MOJpa3yMeBaeTCA B CEPEAUHE Yncia — (100 xI'm)
XXX . XX
M XXXXX | {Bk}{mc} | Yacrora B Merarepmax. JlecaTuuHas Touka MO00100
MOApPa3yMeBaAETCA B CEPEAUHE YUCIIA — {Bk}{mc}
XXX . XX (1 MI'ny)
A 0 {Bk}{mc} Brrounth atTeHoaTop « -6 1b » AO {Bx}{mc}
1 Brxrounts atreHtoatop «-10 gb» Al {Bk}{nc}
2 Bxarounts arrentoarop «-20 nb» A2 {Bx}{mc}
3 Brrounts arrenroatop «-30 nb» A3 {Bx}{mc}
4 Brxrounts atrentoarop «-40 nb» A4 {Bk}{nc}
5 Brrounts arrenroatop «-50 nb» AS {Bx}{mc}
6 Brxrounts atTeHtoatop «-60 1b» A6 {Bk}{mc}
7 Bxarounts arrentoarop «-70 nb» AT {Bx}{mc}
L 0 {Bk}{mc} | 3arpy3ka ycTpoWCTB aHAJIOrOBOTrO 0J0Ka 6€3 LO {Bx}{mc}
U3MEHEHUS YaCTOThI
1 [TonHas 3arpy3ka ycTpOMCTB aHAJIOTOBOTO L1 {Bk}{mc}
OJ10Ka
W - {Bx}{nc} | BeIkmounTh KOMIMapaTOp KATMOPOBKHU HYIIS W {Bk}{mc}
(paboTtatp)
Z - {Bx}{nc} | Bxirounts koMmaparop KaauOpOBKH HYIsS Z {Bk}{nc}
(7151 KaTMOPOBKYU HYJIS)
C - {Bk}{mc} [ToYnCTUTH KOHTAKTHI pesie C {Bk}{nc}

Ilpumeuanue - {Bk}{rc} - cumBosbl Bo3BpaTa kapetku (0Dh) u nepeBozga crpoku (0Ah)

2.3.4 B ¢yHKIMIO MHKPOKOHTpOJUIEpA TaK)Xe BXOIUT peau3amus BCEX aJTOPUTMOB
ppoBol KaTMOPOBKHU, KaK NMPU YCTAHOBKE BBIXOJHOTO HANPSIKEHUS, TaK U NMPU KaTMOPOBKE
npubopa. 3Hauenue kona 3arpy3ku LIAIl BeIXogHOTO ypOBHS, NepegaBaeMoOe B aHaJOTOBBIN
OJIOK, BBIYHCIISIETCSI C YYETOM BCEX MOMPABOK, NEHCTBYIOIMIUX MPH TEKYIIUX aMIUTUTYJE U dac-
TOTE. 3aJlaHHOE 3HAYCHHE YCTAHABIMBAEMON YaCTOTHI MEPEIACTCS B aHAJIOTOBBIM OJIOK TOCIe
OKPYTJICHUS U UCKIIIOUECHUS HEPEaTU3yEeMbIX 3HAaUCHU .

2.4 OnucaHue 3J1eKTPUYECKO NPUHIMNHNAIBHONH CXeMbI IJIATHI 0230BOii




2.4.1 Cxema aJIeKTpHUecKash MpUHIUIHAIbHAS TIaThl 0a30BOM MpHUBEIEHA HA PHUCYH-
ke B.1 npunoxenus B, miaH pazMenieHus 31EMEHTOB — Ha pUCyHKe B.2, mepeyeHb 21eMeHTOB
— B Tabimune B.1.

2.4.2 Bee ¢yHKIMOHATBHBIE aHAIOTOBBIE Y3JIbI IPUOOpa, 00ECTIEUNBAIONIUE BOCTIPOU3-
BeZleHre HanpspkeHus 10 11 MI'r, pacnono)keHsl Ha 6a30BOH TUIaTe:

a) ynpasistomas MUKpo-OBM — mukpokontposuiep D10, npuHumaromuii ynpasisio-
[IM€ CUTHAJIBI C TUIaThl MHJAWKALUU, IPeo0pa3yIomuil uX B KOABI YIpaBJICHHs peje, aHajIoro-
BbIX Kitouelt u LIAIT yacToThI M aMIUIUTYABI;

6) ¢opmupoBatenu HamnpspkeHus (D11..D16) mist ynpaBieHus MONSPU30BaHHBIMU
(mByxno3unnonubiMH) pere (K1...K7) — ycunurenu ¢ npotuBoda3sHbIMU BBIXOAAMHU, OPTaHU30-
BaHHbIC B BHJI€ HEMOJHOW MaTpHIIbl B MATh CTOJOLIOB HAa YETHIPE CTPOKU M 0OECIeUnBaIOIINE
nojady Ha OOMOTKH pesie KOpoTKUX (20 MC) IBYXTOISIPHBIX UMITYJIbCOB;

B) cuHTe3aTrop yactoTel D20 ¢ auanazonom 9 ' — 11 MI'u. BeixogHo# curnan cuHTe-
3aropa ¢popmupyetcs Ha pezuctopax R38, R39 u, kxpome OCHOBHOU rapMOHUKH, COACPKUT BbI-
COKOYACTOTHbIE U KOMOMHALIMOHHBIE cocTaBistone. /s ¢punpTpanuu nocaeaHUX NpUMEHEH
LC-dunptp Beicokoro mopsiaka (L4...L7). C nomomsio auddepenunansuoro ycumurens D21
napadaszHblii CUTHAII TIpeoOpa3yercst B omHO(a3HbIii. Ha BeIX0e yCHIHTENS TPUMEHEH JTOTIOJI-
HUTENBHBIN (QUIBTP, KOPPEKTUPYIOIINI YaCTOTHBIC UCKAXKCHHS aMIUTUTYIbI GUIBTPA CUHTE3A-
topa. Ha ycunurens momaercs Takke CUTHajl KOPPEKLHMHM CMEILEHHUS BCEr0 YCHIUTEIbHOIO
TPaKTa;

r) mectHaguarupaspsaaabii [{AIl onmopHoro Hampspkenus D32, 3agaromuii ypoBEHb
BBIXOJHOIO HampsbkeHus. Beixognoe Hanpsikenue LIAIT moxer perynupoBarbes B Mpefeniax
oT MuHyc 3 B (npu 3HaueHun kona 3arpy3ku +32000) 1o +3 B (COOTBETCTBYET KOAY 3arpy3Ku
munyc 32000);

1) TP€XKacCKaJHbIM BBIXOAHON YCUIIUTENb. Y cuiieHHne neporo kackana D35 (K =1 unu
K = 3) uzmensierca nepexmouarenem D30. Bropoit kackan D36 obGecrieunBaer ycuieHHe BOC-
Mpou3BOAUMOro curHaiga no Hanpsbkenutro (K = 4). Tperuit kackang D37 — nmoBropurenb Ha-
NpsOKeHHsI, 00eCTIieYrBaeT MOJyYeHHe HeoOXOIUMOW MOUTHOCTH. BTopoil m TpeTwii Kackajsl
OXBa4CHBI 00IIEH OOpaTHOW CBS3BbIO HA HU3KOHW YacToTe, oOecreunBaroniell HU3KUe HEJMHEH-
HBbIC HCKa)kKeHUs. Ha BBICOKOI 4acTOTe BTOPOM Kackag UMEeT MECTHYIO OOpaTHYIO CBsI3b, obec-
MEYHUBAIOIIYIO YCTONYUBOCTh YCUITUTEIS;

€) cucreMa cTadWiIM3alyy aMIUTUTY/Ibl, KOTOpas 00ecrneunBaeT YCTaHOBKY 3a/1aHHOTO
HaANpPSDKEHUS Ha BXOJI€ aTTEHI0ATOpa ¢ MOMOUIBIO H3MEPUTENBHOIO Mpeodpa3oBarTess IepeMeH-
Horo Toka D40, D41 u u3mepurensHoro npeodpazoparenst (MacIITAOMPYIONIETro) MOCTOSHHOTO
toka D44. Cucrema crabunusaiuy CpaBHUBAET MOCTOSTHHOE onopHoe Hanpspkenune LIAIT (D32)
U 00paTHOM CBs3U ¢ oMoIIbio yernutenst D33. JlonoiHuTenbHOE MOAaBIICHUE MyNIbCAllUi Ha-
MpsOKEHUsT 0OpaTHOW CBsI3W oOecnevrBaeT akTHBHBIM GuiabTp D38, a ocHOBHas MoOCTOsTHHAs
BPEMEHM CUCTEMBI aBTOPETYJIMPOBaHUs ompenenseTcs uarerpupytomeit nenoukoir C70, C72,
R50, R51, R52. Ycunennslit curnan ommOKY TOIaeTCs Ha BXOJI OTMIOPHOTO HANPSKEHUSI CUHTE-
3aTopa 4acToThl (PEryJMpPOBAHUE aMIUIUTY/bl) WIH, IPU BOCIPOU3BEAECHUN MOCTOSIHHOIO Ha-
NPSDKEHUS, HEMOCPEICTBEHHO B BHIXOHOM YCUITUTEID;

x) ycunutens D39, obecnieunBaromunii KOPPEKIUIO CMEICHHsI Ha BBIXOJIe KanubpaTopa
IIPYU BOCIIPOU3BEIEHUH TIEPEMEHHOTO HAIPSHKEHHUS;

1) TPEXKACKaHbIN aTTEHI0ATOP, KOMMYTHPYEMBIil BeIcOKO4YacTOTHbIMU pene K1...K7;

K) cXxeMa CTaOWJIM3alldy BBICOKOYACTOTHOTO HANpPSDKEHHUS, COCTOALIAs U3 JBYX IMHKO-
BbIX AeTeKTOpoB V21 m V23. Pa3HOCTHBIN CUTHaN JETEKTOPOB YCHIIMBAETCS MHUKPOCXEMaMH
D42, D43 u nonaercs Ha rmaty BU-renepaTopa 1 peryJnpoBaHus BBIXOJHON aMILUIUTY/IbI;

1) kommaparop D31 nmonspHocTH HanpsbkeHHs Ha Bbixoae onopHoro LIAIT mis kamuo-
POBKHU HYJIS;



M) JaTYMK Temreparypbl D7, pacmonoxeHHbI Ha paguaTope cTaOUIM3aTOPOB HaIps-
xenus D1...DS, u xomnapatop D8, HacTpoeHHBII Ha cpabaThiBaHUE MPU TEMIEPAType OKOJIO
65 -75 °C.

2.4.3 MUKpPOKOHTPOJUIEp aHAJIOTOBOIO OJI0Ka MPUHUMAET U JACKOAMPYET KOMAaHIbI IJ1aB-
Horo mporeccopa. [Tocne 06paboTku KOMaH MPOIECCOp 3arpyKaeT COOTBETCTBYIOIIUE 3HAUE-
HUs Ko710B B L{AIIl BBIXOMHOTO ypOBHS, IIU(POBON CHHTE3aTOpP M 3aMBIKAET-pa3MbIKaeT HE0O-
XOJIUMBbIe KOHTaKThI pene. Ha BpeMs, moka He Oy[eT UCIIOJIHEHA ouepenHas KOMaH/Aa, MUKPO-
KOHTPOJUIEpP aHAJIOTOBOrO OJIOKa YAEp’KUBACT HU3KHHM YpOBEHb Ha BO3BpAaTHOW JMHUHM “SA”
pazbema X4, coobmas 00 3ToM riaaBHOMY mporieccopy. IIpu oOHapykeHUU meperpesa (Takoe
MOJKET IIPOUCXOIUTH MPHU BBIXOJE U3 CTPOS OXJIAXKJIAIOLIET0 BEHTWIATOPA) MUKPOKOHTPOJUIEP
OTKJTIOYAET BHICOYACTOTHBIA TE€HEPATOP, KOTOPHIN SBIISIETCS OCHOBHOM HAarpy3kou OJIOKa muTa-
HUS, U COOOIIaeT o0 3TOM TJaBHOMY IPOLIECCOPY TeHepaluell MeaHapa 4YacTOTOM OKOJIO
500 I'y Ha muHUK “SA”. OTHOBPEMEHHO BKJIIOYAETCS aBapUHBIN nHAMKaTop V11.

2.4.4 Bce ucnoap3yeMble B CXEME pelie OTHOCATCS K KJaccy NOJspU30BaHHBIX. [l nx
yIpaBiIeHUS] MUKPOKOHTpOJUIep (HopMHUpPYET HA OOMOTKE KOPOTKHE MMITYJIbChL: OJHOM MOJISp-
HOCTH /ISl BKJIIOUYEHHUS W JAPYrod - JUIs BBIKIIOYEHUS. B cTaTuyeckoM COCTOSHUU OOMOTKHU
00ecToueHBl M B BBIKIIOYEHHOM IMPHOOPE OCTAIOTCS B IMOJIOKEHUH, KOTOpPOE OBLIO B MOMEHT
BeIKIItOUeHHs. Ha 0a30Boil muiaTe pacrmoioKeHbl KaK YCUJIMTEIH YIpaBlIeHHs pene 0a30BOi
miatel — D11...D14, Tak u ycunurenu ynpapnenus peie BU-reneparopa - D15, D16.

2.4.5 TlutaHue cxeMbl KaTuopaTopa IpPOU3BOIUTCS OT MATH CTAOWUIM3aTOPOB:

a) D1 nanpsbxkenueM +5 B («+5 Br») mansa nutanust cxeMbl U(QpOBOro CHHTE3aTOpa Yac-
TOTBHI 1 MUKPOKOHTPOJIJIEpA aHAJIOrOBOr0 0JIOKA;

0) D2 nanpspkerreM +5 B («+5 Ba») 11 nuTaHus aHaJIOTOBOW CXEMBI;

B) D3 nanpsokennem +15 B («+15 B») nns nutanus BBIXOJHOTO Kackajaa, reHeparopa
BBICOKOYACTOTHOTO U MHAMKATOPHOMU IJIaThI;

r) D5 nanpsixenueMm Munyc S5 B («-5 Br») aist nuTanusi CHHTE3aToOpa 4acTOThI;

1) D4 nanpsoxkenueM Munyc 15 B («-15 B») my1s mutanusi BEIXOJHOTO Kackaja U reHepa-
TOpa BBICOKOYACTOTHOTO.

[Tutanne BHICOKOYACTOTHOTO TEHEpAaTopa BKJIIOYAETCS TPAH3UCTOPHBIMHU KIIOYaMHU
V1...V4 TonbKo Ipy BOCIIPOU3BENECHUN HANpsKEeHUs yacToTol cBeie 11 MI'n.

2.5 Onucanue JIeKTPUYECKON NPUHIUNNATBHON CXeMbl
IJIAThI TEHePATOPa BHICOKOYACTOTHOIO

2.5.1 Cxema ayieKTpHUecKass IpUHIUITHAIbHAS TIJIaThl TEHEPATOpa BHICOKOYACTOTHOTO
npuBesieHa Ha pucyHke I'.1 npunoxenus I', uian pasmeleHus 31€MEHTOB — Ha pucyHke ['.2,
MepeveHb JIEMEHTOB — B Tabymie ['.1.

2.5.2 Ha nuiate BU-reneparopa coaepxarcs cieayromue GyHKIHMOHATbHBIE Y3IIbl:

a) 3anaronui LC-renepatop Ha Tpansucropax V1, V4. Hactora reHepanuu onpeaesns-
eTcs mepekioyaeMbiMu KoHTakTamu pene K1 um K2 konebGatenpHbiMu KOHTypamu LS5 — LS.
Crabunuzanys aMIUIUTYIbl TeHepaTopa OCYIIECTBISETCS MyTeM CPAaBHEHUS HAIIPSHKEHUS MTUTa-
Hus MuHyc 15 B (onopHOe HanpspKeHHE) ¢ BBIXOJHBIM HalPsKEHUEM ITUKOBOIO eTekTopa V8.
Pa3zHocTHBIA curHan ycuimBaercss MUKpocxemMoll D1 u mopaeTcs Ha peryaupyromui 3J1eMeHT
reHepaTopa — TPaH3UCTOp V4, BBIOJIHAIOINN POJIb IEPEMEHHOIO PE3UCTOPA;

0) perynsaTop aMIUTUTY/Ibl — aHAJIOTOBBINA NepeMHokuTenb D2. Ha Bxox nepemMHoOKUTE-
JIS1 IOAAKOTCS] CUTHAJIBI: BBICOKOYACTOTHBIM OT 3aJal0LEro reHeparopa (IOCTOSIHHON aMIUIUTY-
JIbI) M YTIPABIISIOINICe HATPSHKEHUE TTOCTOSTHHOTO TOKa ¢ 0a30BOM TUIaThl. BRIX0IHOM curHami pa-
BEH MX MPOM3BEIEHHUIO U BBIJACTCA B BUAE TOKa (TOKOBBIA auddepeHnnanbHblil BEIXOA) Ha
nudepeHIaTbHBIA YCUIIUTEIh;

B) nuddepeHIMaIbHbIil yCUINTENb BBINOJHEH Ha TpaHzuctopax V15, V17. Makcu-
MaJjbHas IBOMHAs aMIUIMTY/Ja BXOAHOTO HAIPSKEHUS HA KaXOM YCHUIIUTEIE MOXKET TOCTUTaTh
8 B. bnaromapst Hanuumio riryOOKoi 0OpaTHOW CBSI3U YCHIIUTENIh UMEET HU3KOE BBIXOJHOE CO-
MPOTUBJICHUE U MOXET 00ECHeUnTh JOCTATOUYHYIO0 MOIIHOCTh Ha 3aTBOPAX TPAH3UCTOPOB BBI-
XOJIHOTO KacKaza;



I') BBIXOAHOW JBYXTaKTHBIM KacKajJ Ha TOJIEBBIX TpaH3ucTtopax V2 m V3, Omaromaps
00JIBIIIOMY 3amacy MO BBIXOAHOM MOIIHOCTH, UMEET OUY€Hb XOPOIIYIO JIMHEHHOCTh U 00eCTIeyH-
BaeT MaJlble HEIMHEWHBIC UCKAaXCHMS. Pa3Ba3Ka 110 MOCTOSHHOMY TOKY M CJIIO)KEHHE MOIIHOCTH
OCYILECTBIISICTCS C TIOMOIIBIO BbIXoHOTO TpanchopmaTopa T1. Crabunnzanus pexxuma 1o mo-
CTOSSHHOMY TOKY BBIXOZHBIX TPaH3HCTOPOB OCYHIECTBIIACTCS C IIOMOIIBIO YCUIUTENIEH Ha TPaH-
3uctopax V6, V7, ycTaHaBIMBAIOIIMX HayaJbHbI TOK BBIXOAHBIX TPAH3UCTOPOB OKOJO
170 MA;

1) BbIxonHOW ¢uiapTp L9...L11 ans monaBiieHUs BBICIIMX TAPMOHMK IE€PECTPAUBACTCS
napajuieIbHO BBIOOPY KOHTYPOB 3aJalOIIEro TeHeparopa. DTOT (GUIBTP MPEACTaBIsSET COOO0M
Ha0Op MOCIIeI0BATEIbHBIX KOHTYPOB, HACTPOSHHBIX HA YAaCTOTY BBIXOJHOT'O HANPSHKEHUSI.

2.5.3 Cxema ympasnenus peie BU-renepatopa pacnosioxena Ha 6azoBoii miate. BU-
TE€HepaTop BKIIIOYAETCA TOJBKO MPHU BOCHPOU3BEACHUU HAMpPsKEHUS 4acToToM Bbime 11 MI'm.
B ocranbHbIX citydasx ero cxema o06ecTo4eHa.

2.6 Onucanue JIEKTPUYECKON NPUHIUNHNATBHON cXeMbl I1aThl (UJIBTPOB

2.5.1 Cxema srieKTpruecKasi IPUHIMITHAIbHAS TUIAThl (QUIBTPOB MPHUBEICHA HA PUCYHKE
.1 mpunoxxenus /I, mian pa3MeiieHus 3IeMEHTOB — Ha pucyHke [[.2, mepeyeHpb 3JIeMEHTOB — B
tabmume J1.1.

2.6.2 Ha nuiate puiabTpoB pa3MeleHbI:

a) JIECATh MOJIOCOBBIX (UIBTPOB, padoTaronux B AuanazoHe yactot ot 0.11 — 11 M.
Kaxnapiii GpuabTp uMeer KOA(PQPHUIMEHT MEpPEeKphITUS MO0 YacToTe, MPUOTU3UTENLHO PABHBIM
1.57;

0) oquH (GUIBTP HIKHUX YacTOT MpeaHa3HaueH Uil paboTel B Amama3one ot 0 10
110 xI';

B) CXEMa YIpPAaBIICHHUS MOJIIPU30BAHHBIMH peEJie, SBISIOMIASACS MPOJOIKCHHEM CXEMBI
YIpaBJICHUS, pa3MEIICHHOW Ha 0a30BOM TJIaTe, U BMECTE COCTABJISIIOIIUMH MATPUILy W3 YEThI-
peX CTPOK U MSTH CTOJIOIOB.

2.6.3 Bce punbTphl paccunTaHbl Ha Harpy3Ky comnpotuBieHrueM 50 Om. 3BeHbs QUIIBT-
pa BKJIIOUEHBI TIOCIIEJOBATENIBHO, HO BCEr1a BBIOPaH TOJIBKO OJMH. MUMO OCTalIbHBIX (PUIBTPOB
CUTHAJI IPOXOJUT 110 OOXOTHOM IIETIH.

2.6.4 YacToTHBIE XapaKTEPUCTUKU 3BEHBbEB (DMILTPOB MPUBEACHHI B mojapaszzaene 11.4
«AHasioroBas KaauOpoBKa npubdopa (peryaupoBKa)» 4acTu 1 HACTOAIIETO PyKOBOJICTRBA.
3 OIMCAHUE NMPUHAJIEXKHOCTEH MPUBOPA
3.1 Onucanue aTTeHIATOPA, HATPY3KH M KOH/ICHCATOPa Pa3AeIuTeIbHOI0
3.1.1 Arrenroarop «40 nb», Harpyska 50 OM u koHzeHcaTop paznaenurenbHblid 100
MK®D, BXOJIAIIME B COCTaB KOMIUIEKTa pUOOpa, UMEIOT CXEMBbI, ITOKa3aHHbIE Ha pucyHKe 3.1.

[Iepedyens reMEeHTOB, MPUMEHEHHBIX B CXEMaX aTTEHI0ATOpPA, Harpy3KW W KOHJIEHCATOpa pas-
JETUTEIBHOTO, IPUBEICH B Tabmwuie 3.1.



Harpyska 50 Om
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C1
X1 220mk

2 220mk
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X1 R3 R6 X2
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249 249
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KoHgeHcaTop pasgenuTternbHbIn

X2

S

Pazbemsl X1, X2 B IpUBEAECHHBIX CXEMAX SABISIOTCS KOHCTPYKTUBHBIMU JIEMEHTAMU

Pucynok 3.1 — CxeMsbl 251€KTpUUECKHE IPUHIMINAIBHBIE aTTEHI0ATOPa, HArPY3KHU U

KOHACHCAaTOopa pa3acIuTCIbHOIO

Tabauua 3.1
ITo3unmuonnoe HaumenoBanue Komanye-
00o03HaueHue CTBO
Harpyska 50 Om
R1,R2 Pesucrop C2-29B-0,125-100 Om £025 %-1,0-A 0XK0.767.099 TY 2
Atrenoarop «40 nb»
R1,R7 Pesucrop C2-29B-0,125-120 Om +0,25 %-1,0-A 0X0.767.099 TY 2
R2, RS Pesucrop C2-29B-0,125-124 Om 0,25 %-1,0-A O0X0.767.099 TY 2
R3, R6 Pesucrop C2-29B-0,125-249 Om 0,25 %-1,0-A OX0.767.099 TY 2
RS Pesucrop C2-29B-0,125-61,9 Om £0,25 %-1,0-A OX0.767.099 TY 1
Konaencarop pasaeanTeJbHbII
C1,C2 Konnencarop FT-SMD 4 B-220 Mx® +40 % 7343 2

B45196-E107 40 % "SIEMENS MATSUSHITA COMPONENTS"

3.2. OnucaHue yCHJIUTEJISI
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3.2.1 Ycunnrenb UCTIONB3YETCs IPU IPOBEPKE IEPEMEHHON COCTABIAIOLIEH (ITyJIbcaluii
U [IyMOB) B PEKUME BOCIIPOU3BEICHUS HAMPSIKEHHS TOCTOSHHOTO TOKA U OMPEEIeHUN K03(-
¢urmenTa rapMOHUK Ha BbIXOJe KanubOparopa HS5-3 B wactotHOM nmanazone cBbiie 200 kI
JUTSL TIOBBIIIIEHUSI YYBCTBUTEIBHOCTH PETUCTPUPYIOLIETO YCTPOMCTBA, HAIIPUMEpP, OCIHIIIIOrpa-
¢a. ITonoca nmpomyckaHust ycunuTens coctapiser He Mmenee 250 MI'1 mo ypoBHIo Munyc 6 1b.
Yceunurens paccuuTaH Ha BKIOUYeHHE B 50-OMHBIN TpakT. MakcuMalbHas aMILTATY/Ia BBIXOJI-
HOr0 CUTHaja ycunuTens Ha Harpyszke 50 OM cocraBiser He MeHee +1 B (mpu HanpskeHuu
nutanus +6 B). JIByxmonsipHoe HanpspkeHue nuTanus ycuautens (+6 B u munyc 6 B) monaer-
Cs1 OT BHELIHETO UCTOYHUKA (Homyckaercs +5 B u munyc 5 B).

3.2.2 CxeMa ycunurels oka3zaHa Ha pucyHke 3.2. OH uMeeT /1Ba Kackajaa ¢ YCUJICHHEM
K =4 u K =35. Kaxnplil u3 Kkacka/ioB BBIIIOJHEH HA OCHOBE MAJIOIIYMSIILIETO IIHUPOKOIIOJIOCHOTO
OTIEpAIlMOHHOTO ycuiuTensd. B cxeme MMEIOTCs eMeHThl TOYHOM HAcTpoiku koddduirenTa
nepejaud M HanpsbkeHus cMmerieHus (Hynst). [lepedeHb 31€MEHTOB, NIPUMEHEHHBIX B CXEME
YCUJIMTEIIS, IPUBEICH B Tabmuie 3.2.

Tabmauma 3.2
Ilo3ummonnoe Haumenosanue KonnuectBo
0003HAYCHHE
X1 Buiika - yacte Kopmyca 1
X2 Po3zetka - yacth Kopmyca 1
X3 [Irencens XB5.645.006 1 OGemnbrit
X4 [rencens XB5.645.006-01 1 yepHbIi
X5 [Hrencens XB5.645.006-04 1 KpacHbIii
Al IVIATA YCUJINTEJIA 1
KMCH.469135.096
Cl1,C2 Kongencarop K10-178-H90-0,047 mx® 0OXO0.460.107 TY 2
C3...C6 Kongencarop FT-SMD 16 B-10 Mx® +40 % 6032 B45196-E1226
+40 % "SIEMENS MATSUSHITA COMPONENTS" 4
C7,C8 Kongencarop K10-178-H90-0,047 mx® OXO0.460.107 TY 2
C9 Kongnencarop KT4-258-250 B-2/10 n®-M75-B
0X0.460.135 TY 1
Cl10, C11 Kongencarop K10-178-H90-0,047 mx® 0X0.460.107 TY 2
C12,C13 Kongencarop FT-SMD 20 B-2,2 Mx® +40 % 6032 B45196-E4225
+40 % "SIEMENS MATSUSHITA COMPONENTS" 2
Dl Muxkpocxema ADS009AR "ANALOG DEVICES" 1
D2 Muxkpocxema KP1162EH6A AJIBK.431420.164 TY 1
D3 Muxkpocxema KP142EH5b 6K0.348.634-02 TY 1
D4 Muxkpocxema ADS8009AR "ANALOG DEVICES" 1
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[Tponomxkenne TadauIs! 3.2

Ilo3ummonnoe Haumenosanue KonnuectBo
0003HAYCHHE
PE3MCTOPHI
R1 C2-29B-0,125-100 Om £0,5 %-1,0-A OXO0.467.099 TV 1
R2 CII3-19a-0,25-22 kOm £10 % 0XO0.468.134 TY 1
R3 C2-29B-0,125-100 Om £0,5 %-1,0-A OXO0.467.099 TV 1
R4 P1-12-0,25-2200m £5 % T AJI51P.434110.005 TY 1
RS C2-29B-0,125-499 Om £0,5 %-1,0-A OXO0.467.099 TV 1
R6 P1-12-0,25-2200m £5 % T AJI51P.434110.005 TY 1
R7 C2-29B-0,125-100 Om £0,5 %-1,0-A OXK0.467.099 TY 1
R8 C2-29B-0,125-374 Om £0,5 %-1,0-A OXK0.467.099 TY 1
R9 CII3-19a-0,25-68 Om 10 % OXO0.468.134 TY 1
R10 C2-29B-0,125-49,9 Om £0,5 %-1,0-A 0XKO0.467.099 TY 1
R11, R12 C2-23-0,5-100m 210 % A-B 0OX0.467.081 TY 2
V1, V2 Cradommurpon KC215XK aA0.336.110 TY 2
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3.3 Onucanue pujabTPa rApMOHUK

3.3.1 ®OunbTp TapMOHUK TpEIHA3HAYCH I U3MEPEeHHs Kod(UIMeHTa TapMOHUK BBI-
XOIHOTO HanpspKeHus KanubpaTtopa B nuanasone yactoT ot 100 k' go 50 MI'n. [Ipu ncnomns3o-
BaHUM (QUIIBTPA OCYIIECTBIISIETCS MOAABICHHE (3a7IepKaHKe) MepBOi (OCHOBHOWM) TaPMOHHUKHU BBI-
XOJHOTO HamnpsikeHusl. Bce ocTalbHbIE KOMIIOHEHTBI CIIEKTPA BBIXOAHOIO HAIIPSKEHUS TPOXOIAT
yepe3 GUIbTP ¢ MUHUMAIBHBIM OCIa0JICHUEM.

3.3.2 Cxema (uibTpa B COOTBETCTBHH C PUCYHKOM 3.3 comepKUT ABOWHONW T-MocCT u mm-
POKOTIOJIOCHBIN Oy(pepHBIN YCHUIIUTENh C BBIXOAHBIM conpoTuBiacHHEM 50 OM, oOecrednBaromuii
HE3aBUCHUMOCTh 4aCTOThl HACTPOWKM MOCTa OT MMIIe[aHca Harpy3ku ¢guibtpa. [BoiiHoi T-moct
o0ecrieunBaeT OYEHb BBICOKYIO CTENEHb IOJABJICHUS HA YacTOTE, MPU KOTOPOW BBHIMOIHSIIOTCS
ycnoBus ero 6ananca. [TapameTpsl Bcex 31€EMEHTOB MOCTa MOTYT U3MEHATHCS B IIMPOKHX pee-
nax. Cxema 3JieKTpuuecKasi MpUHIMIHAIbHAS GUIbTPa MPUBEICHA Ha PUCYHKE 3.4.

R R
1 1
e | S |
= 2C
. 1
a ; QO = e
| 6,28 RC
1;
"
Cc C
Pucynoxk 3.3

3.3.3 CryneHuaToe U3MEHEHHE YacCTOThl HACTPOWKH (PHIIBTpA OCYIISCTBIISIETCS TIOIKITFOYE-
HUEM KOHJEHcaTopoB (kommyraTopamu S1...S3). IlnaBHOe perynnpoBaHHe YacCTOThl PEXKEKIUU
(3ameprkaHusi) MPOU3BOIUTCS TepeMeHHbIMU pe3uctopamu R2, R7, R8. Tounas GamancupoBka
MocTa ocymectsisiercst pesuctopamu R3, RS, R10 u xongencaropom Cl1. Ha Bxone ¢uiabtpa
nmMeetcs conpotusieHue Harpy3ku 50 Om (R4), obecnieunBaromee corjiacoBaHUE C BHIXOJOM Ka-
mubparopa. JIByxnonspHoe HampspkeHue nutanus ¢uibrpa (+5 B u munyc 5 B) momaercst ot
BHEIUIHET0 MCTOYHHUKA. PacronioskeHue 3JeMEeHTOB HAaCTPOMKHM (QHIbTpa MOKa3aHO Ha PUCYHKE
3.5.

Hacrpoiika ¢punbTpa mporu3BOAUTCS CICTYIONIIM 00pa3oM:

a) TIpU BBIKJIIOYEHHOM HAIPSDKEHUH MUTAHUS YCTAHOBUTH 3HAYEHUE EMKOCTH KOHIECHCATO-
POB, COOTBETCTBYIOIIIEE BHIOPAaHHOMY AMANa30Hy padoyeil 4acTOThI;

6) ycranoButb pe3uctopsl R3, RS, R10 u xonnencarop C11 To4HO# HACTpOWKH B CpeaHEe
MOJIOXKEHUE;

B) YCTaHOBUTH COIIPOTHBIIEHUS PE3UCTOPOB U KOHJEHCATOPOB T-MOCTa COINIACHO JAaHHBIM
tabmuubl 3.3. ConpoTHBICHUS IJIEd MOCTa YCTaHABIMBAIOT MEXIY KOHTPOJBHBIMH TOUKAMH,
MOJIB3YSICh MYJIBTUMETPOM B7-64, BKIIIOYEHHBIM KaK OMMETP, €eMKOCTb - TBUKKOBBIMH TEPEKIIIO-
gatensimu S1...S3. Eciiu TpeGyeTcst HacTpouTh (PHIIBTP HA 4acTOTY, OTCYTCTBYIOIIYIO B TaOIuUIe
3.3, To TpeOyemble 3HAYCHHS COMPOTHUBIICHHUH TJIEY MOCTa MOKHO BBIUMCIIUTH, UCTIONbB3YS BbIpa-
YKEHHE JIJI BBIYMCIICHUS YACTOThI MOAAaBJIEHUS (CM. pUCYHOK 3.3);

I') BKJIIOYUTH (QUIBTP B U3MEPHUTEIBHYIO CXeMY (MOKHO MPOU3BOJAUTH HACTPOUKY (QUIBTpAa,
HE OTKJIIOUasl €ro 0T U3MEPUTEIbHON CXEMBI);

1) TOJaTh Ha GUIBTP CUTHAI, KO3()(UIIMEHT TapMOHUK KOTOPOTO TpeOyeTcsi H3MEpUTh;

€) TOYHO HACTPOUTH (PUIIBTP HA MAKCUMAJIbHOE MOaBJICHNE IEPBON TAPMOHUKH.
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Hactpoiika BBIIOMHSAETCS MO JTOCTUKEHUI0O MUHUMAJIBbHOTO YPOBHSI CUTHAJIa HA BBIXOJE
¢unbTpa. Hanbosnee yno6HO HacTpauBaTh GUIBTP € MOMOUIBIO OCHMILIOTpada, KOTOPBINA MO3BO-
JISeT OJHO3HAYHO YOKIaThCsl B OTCYTCTBUU IEPBOM TAPMOHUKH B BBIXOJJHOM CUTHaJIEe GUIIbTpA.

Hauunate HacTpoliky HeoOxoaumo pesucropom RS u xonnencaropom C11 (oH gelicTByer
TOJIBKO Ha BBICOKMX uacToTax). Ecnu He ymaercs noOuThes OajmaHca MOCTa STUMH 3JIEMEHTaMHU,
TO HeoOXonuMo npuBecTd B jaeicTBre pesuctopsl R3 u R10. B mocnennioro odyepens it Ha-
CTPOMKH MOKHO TPUMEHSTH pe3uctopsl R2, R7 u R8 npensaputensHoro perynrpoBaHus (rpy-
6oro). TouHOI1 HACTPOIIKOI SABISETCS COCTOSHUE, IIPU KOTOPOM Ha BBIXOJE (PUIBTPA OTCYTCTBYET
repBasi TapMOHMKA UJIM €€ YPOBEHb HUKE OCTAJIBHBIX COCTABIISIIOIIUX (MMPAKTHYECKU JOCTaTOYHO,
YTOObI aMIUIMUTY/Ia IEPBOM TapPMOHHUKHU HE IMPEBBIIIANa MOJOBUHBI aMIUTUTY/AbI OCTATBHBIX KOM-
MMOHEHTOB crieKkTpa). B mporecce HacTpoiiku GuibTpa HEOOXOIUMO UMETh B BHTY:

a) MUHUMAJIbHOMY YPOBHIO BBIXOJHOI'O CHUTH&JIa IPU PETYIUPOBAHUU CONPOTUBICHHEM
WM €MKOCTBIO OJIHOTO IIJie4ya HeoOsA3aTeIbHO COOTBETCTBYET COCTOSIHUE MOJHOro OallaHca Moc-
Ta;

0) cocTosiHue OajlaHca MOCTa Ha OJTHOM M TOW K€ YacTOTE MOXKET OBITh JOCTUTHYTO TNPHU
Pa3IMYHBIX 3HAYCHHUSAX MTapaMeTPOB 3JIeMEeHTOB. ViMeeTcs B BUY, 4TO OajlaHC MOCTa JOCTUTaeTCs
HE TOJIBKO ITPH YCTAHOBKE TEOPETHUECKUX 3HAYECHHMI CONPOTHUBIICHHS U EMKOCTH €ro IUied, HO U
IIPU COTJIACOBAHHOM OTKJIOHEHMH [TapaMETPOB HECKOJIBKUX 3JIEMEHTOB B Ty WM UHYIO CTOPOHY;

B) HACTPOMKA MOCTA MPOU3BOIUTCS METOJIOM IOCIIEAOBATEIIbHBIX TPUOIMKECHUH.

Tabmmuma 3.3
Conportuienue mieya, Om EmxocTtb ieua, nd IMono>xenue
Yacrora, R R/2 2C C nepekioyarens *
MI'm |R1+4R2+ |R8+R9+ [R5+R6+ |C2+C4 [C1+C3 |C12+
+R3 +R10 +R7 +C6+ |+C5+ |[C13+
Mexay | mMexay | mexnay |[C8+ C7+C9 | Cl14+ S1.1, |S1.2, |S1.3, [S14,
TOYKaMH | ToukaMu | Toukami | C10+ Cl15+ S2.1, |S2.2 |S2.3, |S2.4,
“17-737 | <3757 | 272747 | C1 Cl16 S3.1 [S3.2 |S3.3 |S34
0.2 199 199 100 8290 | 4002 4002 1 1 1 1
0.5 80 80 40 8290 | 4002 4002 1 1 1 1
1.0 396 396 198 790 402 402 0 1 1 1
2.0 198 198 99 790 402 402 0 1 1 1
3.0 262 262 131 400 202 202 0 0 1 1
5.0 158 158 79 400 202 202 0 0 1 1
10 79 79 39 400 202 202 0 0 1 1
15 129 129 65 160 82 82 0 0 0 1
20 97 97 49 160 82 82 0 0 0 1
30 65 65 33 160 82 82 0 0 0 1
50 159 159 80 40 20 20 0 0 0 0
100 80 80 40 40 20 20 0 0 0 0

* "1" - 3aMKHYTO, "0" — pa30MKHYTO
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Pucynox 3.5 — Ilman pa3menieHus 2JIeMEHTOB PEryJIUPOBKU (PHIIBTpa TApMOHUK

3.3.4 [lepeyeHb I€MEHTOB, IPUMEHEHHBIX B CXEME YCHIIUTEIS, PUBEIEH B Taduuie 3.4.

Taomnuua 3.4
ITo3unnonHoe Haumenosanue KonuuaecTBo
0003HaUeHHE
X1 Buiika - gacts Kopmyca 1
X2 Pozetka - yacth Kopmyca 1
X3 [rerncens XB5.645.006 1 OGembrii
X4 [rerncens XB5.645.006-01 1 yepHbIi
X5 [rencens XB5.645.006-04 1 KkpacHbIi
Al IJIATA ®UJIBTPA TAPMOHHUK KMCH.468835.002 1
KOHJEHCATOPHI

C1 K10-178-M47-20 n® +10 % 0X0.460.107 TY 1
C2 K10-178-M47-7500 n® £10 % 0XO0.460.107 TY 1
C3 K10-178-M47-3600 n® +10% 0XO0.460.107 TY 1
C4 K10-178-M47-390 n® +10 % 0OX0.460.107 TY 1
C5 K10-178-M47-200 n® +10 % 0XO0.460.107 TY 1
C6 K10-178-M47-240 n® +10% 0X0.460.107 TY 1

C7,C8 K10-178-M47-120 n® £10 % 0XO0.460.107 TY 2
C9 K10-178-M47-62 n® +£10 % 0X0.460.107 TY 1
C10 K10-178-M47-33 n® +10 % 0X0.460.107 TY 1
Cl1 KT4-25B-250 B-2/10 n®-M75-B 0X0.460.135 TY 1
Ci12 K10-178-M47-3600 n® £10% 0OXO0.460.107 TY 1
C13 K10-178-M47-200 n® +10 % 0OX0.460.107 TY 1
Cl4 K10-178-M47-120 n® £10 % 0XO0.460.107 TY 1
C15 K10-178-M47-62 n® +£10 % 0X0.460.107 TY 1
Cl16 K10-178-M47-20 n® +10 % 0X0.460.107 TY 1
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[Tponomxkenne Tadauis 3.4

IMo3unmonnoe HaumenoBanue KonnuectBo
0003HaYCHHE
KOHJEHCATOPHI
C17,C18 K10-178-H90-0,047 mx® 0OXO0.460.107 TY 2
C19, C20 FT-SMD 6,3 B 220 mx® +20% 7343 B45196-E6106 +40 % 2
"SIEMENS MATSUSHITA COMPONENTS"
C21,C22 FT-SMD 20 B-10 Mk® +20% 6032 B45196-E6106 +40 % "SIE- 2
MENS MATSUSHITA COMPONENTS"
C23 K10-178-M47-20 n®+10% 0OXO0.460.107 TY 1
D1 Mukpocxema ADS8O09AR 1
PE3UCTOPHI

R1 P1-12-0,25-47 Om 5 %-T AJISIP.434110.005 TY 1
R2 CII3-19a 0,25-470 Om £10 % 0OXKO0.468.134 TY 1
R3 CII3-19a 0,25-47 Om 10 % OXO0.468.134 TY 1
R4 P1-12-0,25-51 Om +5 %-T AJISIP.434110.005 TY 1
RS CII3-19a 0,25-22 Om 10 % OXO0.468.134 TY 1
R6 P1-12-0,25-22 Om +5 %-T AJISIP.434110.005 TY 1
R7 CII3-19a 0,25-220 Om £10 % OXKO0.468.134 TY 1
R8 CII3-19a 0,25-470 Om £10 % OXKO0.468.134 TY 1
R9 P1-12-0,25-47 Om %5 %-T AJISIP.434110.005 TY 1
R10 CII3-19a 0,25-47 Om 10 % OXO0.468.134 TY 1
R11,R12 P1-12-0,25-680 Om £5 %-T AJISIP.434110.005 TY 2
R13 P1-12-0,25-51 Om +5 %-T AJISIP.434110.005 TY 1
R14 P1-12-0,25-100 kO™ £5 %-T AJIsAP.434110.005 TY 1
R15,R16 C2-23-0,5-150 Om 10 % A-B 0X0.467.081 TY 2
R17 P1-12-0,25-470 Om %5 %-T AJISIP.434110.005 TY 1
S1..S3 Brixmouarens BIM1-4 AT'0.360.039 TY 3
V1, V2 Crabunutpon KC156A CM3.362.812 TY 2

4 KAJINBPOBKA U PEI'YJIMPOBKA ITPUBOPA
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4.1 O0mume ykazanus no KaJuOpoBke npudopa

4.1.1 B npubope H5-3 npumenena uudponas kaauOpoBKa, BBIOIHsAEMAas 0€3 ero BCKpbI-
THsi. MeTobel g pOoBO KaTHOPOBKY MPUBEACHBI B pazzaeine 11 mepBoii 4acTu HACTOSIIETO PYKO-
BozacTBa 1o skcruryaranuu (KMCH.411115.001 PD, gacts 1). KanubpoBka mpoBOoguTCsS B HUC-
MPaBHOM MPHUOOPE U SABIISETCS OCHOBHBIM 3JIEMEHTOM BOCCTAHOBJIEHMSI €TO MOJHON paboTOoCHO-
COOHOCTH IOCIIE PEMOHTA.

B npubope umeroTcst 1 opraibl aHAJIOTOBOM KAIMOPOBKH (PETYITMPOBKH) - B CXeMaX HU3KO-
YaCTOTHOTO T'eHEepaTopa, IaThl (GUIBTPOB, OMOPHOTO UCTOUYHUKA U MPeodOpazoBaTessl MepeMeH-
HOTO HaIpsDKEHUs 0OpaTHOM CBSI3U. DTO 3JEMEHTHI, IpeJHa3HaYeHHbIE U1 HauyalbHOW YCTaHOB-
KU PeXKHMOB CXEMbI, HAacTpoHKu HyNs U GopmupoBanus 3aganHoil AUX ¢unstpos. [IpakTude-
CKH HEOOXOJIMMOCTh B UX PEryJIMPOBAaHUU BO3HUKAET TOJIKO MPH BHITYCKe MprUOopa Wi 3aMeHe
asieMeHTOB. Metonbl HacTpoiiku AUX (GuUIbTpOB M APYrHX PeryaupoOBOK onucaHbl B m.4.4 Ha-
CTOSAIIETO TOKYMEHTA.

4.1.2 Ilpu kanuOpoBke npubdopa cieayeT YUUThIBaTh HEKOTOPbIE 0COOEHHOCTH OpraHHu3a-
muu ODH3V:

a) KOHTPOJIb U TMAarHOCTHKA UCIPAaBHOCTU AaHHbIX DOH3Y BbINOMHAIOTCA NpU BKIOYEHUH
npubopa u mpu 3anucu B DH3Y kannOpoBOYHBIX KOHCTAHT B XOJI€ KATHOPOBKH, TTO3TOMY CO00-
mernst 00 ommobkax (cm. m.10.2.2 KMCH.411115.001 P3, gacts 1) MOTYT MOSBUTHCS TOIBKO B
ATHUX CIIy4asix;

0) nns BoccraHoBieHUS MaHHBIX B DOH3Y HeoOxoaumo mpoBecTH KaluOpOBKY MpuOOpa.
[Ipu 3TOM HYXHO UMETHh B BH]y, UYTO Ja)K€ HEMOJIHAs KaJMOpOBKA BOCCTAHABIMBACT MPU3HAKU
ucnpasHoctd DH3Y (koHTponpHYIO cymMmy). [loaToMy npu KanuOpoBKe HEOOXOIUMO BHECEHUE
BCEX KaJTMOPOBOYHBIX KOHCTAHT (BBIMOJHEHHE BceX 1maroB). [Ipu HemomHO#M kannOpoBKEe BMECTO
HEBHECEHHBIX KOHCTAHT 3alMCBIBAIOTCS WHULMAIM3UPOBAHHBIE 3HAUYEHUS - €AMHMYHBIM Mac-
mTaOHBINA KOI(PPUITHEHT.

BHMUWM A H MU E! /Ing npenorepaiienus 3anucu omrOouHbIx JaHHbIX B DH3Y B mpo-
1ecce KaTMOpOBKH HE CIeAYeT JOMYCKaTh BBIKIIOUEHHUS Mpubopa, a Takke HeoOX0IuMO MPUHU-
MaTh MEpPHI 110 CHUKEHUIO BEPOSITHOCTH COOEB CETEBOTO MUTAHMS.

4.1.3 B npubope npenycMOTpeHa BO3MOXKHOCTh CUMTHIBaHUS W BBOoAA HaHHBIX DH3Y. OT0
MO3BOJISICT HAa OCHOBE 3alMcel, caeNaHHbIX B (pOpMyIsipe MpH BBINYCKE, BOCCTAHOBUTH JIaHHBIC
MIPHU BBIXOJI€ U3 CTposi MUKpocxeMbl DH3Y 6e3 npoBeneHnst KATMOPOBKHU. ITO BaXKHO €IIIE U T10-
TOMY, YTO TO3BOJISIET BOCCTAHOBHUTDH 3aBOJICKYIO KanOpoBKy AUX arTeHroaropa (KOHCTPYKTHB-
Hy10 KanmuOpoBKy). [Topsimok cunteiBanus gaHHex DH3Y omumcan B moapasaene m.4.2, mopsIoK
BBO/Ia 3HAUEHUM KOHCTAHT - B noApazzene mn.4.3.

4.1.4 Tlpubop HS5-3 xanmubpyercs myTeM aBTOMaTUYECKOTO BBIYMCICHUS U 3anucu B DH3Y
U PoBBIX MacmITaOHBIX K03(PuumenToB. Cucrema nudpoBoil KaauOPOBKH MOCTPOCHA Ha Cie-
IYIOIIUX MPUHIUIAX:

a) 6a30BOH sABJsIETCS KaaMOpOBKa MaciuTaba TpakTa repesadyu CUrHaia Ha TOCTOSIHHOM TO-
K€ — JIJIsl BCeX CTYIMEeHEeH BBIXOJHOI0 aTTeHI0aTopa;

0) Ha MepeMEeHHOM TOKE BO BCEM YaCTOTHOM JlMana3oHe (B JBEHAALIATH YACTOTHBIX TOYKaX)
BBITIOJTHSIETCS KaMOpOBKa KO3(PPUIMEHTOB Iepeladdl BBIXOJAHOTO TpaKTa MPH BHIKIIOYEHHOM
arteHtoaTope (npexaen 3 B). DT1o kanubpoBKa akKTUBHOM YaCcTH CXEMbI IPHOOpa, yCTaHABIMBAIO-
el (crabunmu3upyromiei) HanpshKeHHEe Ha BXoJze arTeHtoaropa. KanmubpoBounsie ko3 duiinen-
THI, TIOJIyY€HHBIE HA 3TOM 3Tarle, B cOueTaHuu ¢ Ko3dduumenramu ocnabiaeHus aTTeHI0aToOpa Ha
MTOCTOSIHHOM TOKE€ HCIOJIB3YIOTCS JJI1 YCTAaHOBKHM HAMpsHKEHUS MPU BKIIOUEHHOM aTTEHIOATOpE.
HckmroueHne cocTaBisieT 4acTOTHBINM auana3oH cBelie 3 MI'n, mid xkoroporo Ha npeaene 1 B
OTIpEICTISAIOTCSA APYTHe YacTOTHBIE MOMPAaBKU. DTH MOMpPaBOYHbIE KOIPHHUIUEHTH (BMECTO TO-
npaBokK mpezaena 3 B) ucmonb3yroTcs UIsl yCTaHOBKU HAIPSDKEHHS HA Mpenienax ¢ ocialbieHnemM
oT MuHyc 10 1o munyc 70 gb. CMbICT Tako#i 3aMEHBI B TOM, YTO Ha BBICOKMX 4acTOTaxX M3-3a He-
UJCAIBHOTO COTJIaCOBaHUs C HArpy3KOM IPH BBIKIIOYEHHOM aTTEHI0ATOPE HE YAAETCs XOPOILO
OTKaJIMOPOBaTh YPOBEHb HAIPSKEHUSI HAa BXOJIE aTTEHI0ATOPA;

B) Ha yactotax 1o 11 MI'nm (rme peanu3zoBaHa HempepblBHAS LIKala YacTOT) MPUMEHSAETCS
METO/]l JIMHEWHON MHTEPHOJSIUN MEXKIY YaCTOTHBIMU KaTUOPOBOUYHBIMHM ToukamH. Ha BeICOKHX
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gacTtoTax (cBeimre 11 MI'1) npuMeHsI0TCS HHANBUIYaTIbHbBIE KaTHOPOBOYHBIE KOY(PDUIIUESHTHI Ha
KaXX]1yI0 YaCTOTHYIO TOUKY;

') CYUTAETCA, YTO aTTEHI0ATOP HE MMEET YaCTOTHOM MOTPEIIHOCTH WM OHA He3HAUYUTEIbHA
U UMEET MpeICKa3yeMblil XxapakTep (OJAbEM WIH CHal) U MOXKET XapaKTEepPU30BaATHCS TOJIBKO OJI-
HUM TIapaMeTpoM — KoddduimeHToM «HakinoHa» AUX. IIpuyem, «Hakimon» AUX arTeHroaTopa
(Ha camMoM Jiene - Lernel U JIEMEHTOB KOMMYTAIIMU 3BEHbEB aTTEHIOATOPA) SBISETCA MapaMeT-
POM KOHCTPYKTHBHBIM U HE M3MEHSIOLIMMCS B Ipolecce dKcIuryaTanuu. [lostomy kamubpoBka
«HakjoHa» AUX Ha ocnabnennbix npezaenax npousBogurcs TOJIBKO npu Beimycke wiM Kamu-
TAJIbHOM PEMOHTE (3JIEMEHTOB aTTeHI0aTopa). JJisi KOMIEHCalMy YaCTOTHOM MOTPEITHOCTH («Ha-
KJIOHa») Ha ocJIabJIeHHBIX Mpeenax (Ha npeaenax ¢ ocnabnenuem ot munyc 20 no munyc 70 nb)
MPUMEHSIETCS METOJ] YacTOTHOM MpPONOPLUUOHATBHO-KBAAPATUYHON KOPPEKIHH (TOJTMHOMOM
BTOpO# cTerneHu). C MOMOIIBIO TOJIMHOMA TOJBKO MO OJHOM KaaHMOpPOBOUHOW TOUYKE HA 4aCTOTE
30 MI 11 BeIUnCIsieTCs TONpaBKa Jijisl BCero yacToTHOro auana3oHa ot 0 go 50 MI'1, Ho HaunHaeT
3aMETHO JeNCTBOBATh, HauMHast ¢ 5 MI'11;

1) TEXHOJIOTHYECKasi KaJTuOpoBKa (KaIMOPOBKA OT/IETBHBIX Y3JI0B KaMrOpaTopa) BKIIOYAET
KaTMOpOBKY cMelleHus u pasHonoisipHoctu LIAIT onopHoro HampshkeHwUsI, OCIa0IeHHs BHEITHE-
ro arreHtoaTopa «40 nb»;

e) kanmubpoBka npudopa mpooautcsi TOJIBKO ¢ ero cobcTBeHHON HArpy3koil (M3 KOM-
IUICKTA TIOCTABKH).

4.2 CunTbiBaHUE KAJTUOPOBOYHBIX KOHCTAHT

4.2.1 KanuOpoBo4YHBIE KOHCTAHTBI MOTYT OBITh BBIBEJACHBI Ha WHAWUKATOp mpubopa. OHH
MIPEJCTABIICHBI B HESBHOM BUJI€ — KaK HaNpsHKEHUE, KOTOPOE HY)KHO YCTAaHOBUTH HA BBIXOJIE, €C-
71 Okl MacIITaOHBIA KOA(PGUIIMEHT OB PaBEH €IUHUIIC, U BBRIUUCIISIOTCS KaK OTHOIICHHE HOMHU-
HAJTHHOTO 3HAYCHUS HAMPSIKCHHS B TOUYKE KATHOPOBKU K KaTUOPOBOYHOMY KOI(PPUIIUEHTY, OII-
penensieMoMy Ha JIaHHOM Iare KaiuOpoBkH. Takoe mpezcTaBiieHue MO3BOJSET MPU BBOJAE KOH-
CTaHT cpa3y (0e3 BbIUMCIIEHHUS) YCTAaHABJIMBAaTh HEOOXOIMMOE 3HAUCHHE HANpPSKEHUsT Ha Kauo-
pyeMoM mpenere.

4.2.2 Jlnst mpocMOTpa 3HAYEHUST KATMOPOBOYHBIX KOHCTAHT HEOOXOAMMO BBHITIOJTHUTH Clie-
NyIOIMeE OTepalu:

a) Haxxath KHOTKH | Shift | u | ExCal | Ha mHzmKkaTope HOIKHO MOSBUTHCS COOOIICHHE
"Ext_Calibr";

0) BBECTH TpeX3Ha4yHbI KoA-kitou - yuciao 530. Habop koma mpousBOAMTCS KHOIKAMHU
udposoro BBoaa | S|, |3 |u @ C MHTEPBAJIOM He OoJee 2,5 ¢ MeXy HaKaTHUSIMH;

B) €CJIM KOJ BBEJIEH MMPaBMWJIbHO, TO HA WHIUKATOpE MPpHUOOpa MOSBIAETCS 3HAUeHHE Kalnuo-
poBouHoro ypoBHs mara “00” (Ha BepxHeil crpoke) u coobmenue "Cal_Step_N=00" Ha HuxHEH
CTpOKe, TIOATBEpKIAlOIIee Mepexo ] B pexXUM BbIOOpa I1ara kanuOpoBku. B mpoTuBHOM ciydae
npubOp MEPEeXoaUT B PEKHUM ITOJHOTO cOpOca, M BbI30B BHEIIHEH KaTUOPOBKU HYXHO MOBTOPUTH
cCHauaa;

') HA)KaTUEM KHOIIOK ("ymeHbllIeHHE HOMeEpa 1mara") win ("yBesnnueHue HoMmepa
mara') BBIOpaTh HEOOXOAUMBINM HOMEp I1ara KaluOpOBKH;

1) HA)KaTh KHOIIKY ("moaTBepKaACHUE KATMOPOBKHU'") - HA MHIUKATOPE MOSBIISIETCS
HOMMHAJIbHOE 3HaUEHUE HANPSHKEHUS U YaCTOThI B TOUKE KaJIMOPOBKH;

€) HaXaTb KHOIKY (kHOTIKA TIpHOOpeTaeT 3HaYeHUE 'MOKa3aTh yYCTAHOBIICHHBIN
ypoBeHb 0e3 ydera KammOpoBOYHOTrO KoddduimeHTa") - Ha BEPXHEH CTPOKE MHIUKATOpa TOS-
BUTCSl 3HAUECHUE HANPSIKEHUS, COOTBETCTBYIOIIEE (DPAaKTUUECKH YCTAHOBJIEHHOMY YPOBHIO NPH
3aJaHHOM HOMUHAQJIBHOM HAIpsSIKEHUH, a Ha MOJIe COCTOSIHUSA (CIpaBa B HMD)KHEH CTPOKE) yKasa-
T€JIb HOMEPA BBIBOAMMON KOHCTaHTHI, HanpuMep, “V10” (3HaueHHe KOHCTAHTHI JECSATOTO I11ara).
DTO0 YMCIIO U €CTh KaJTuOPOBOYHOE 3HAUYEHHE, KOTOPOE 3aIUChIBAeTCs B (hOPMYIISp, a BIIOCIECT-
BUU MOXET OBITh BBEICHO JUISI BOCCTAHOBJICHUS KanuOpoBo4yHOTro Ko3(ddummenta. Bauumanue!
KamubpoBouHnoe 3HaueHne oToOpaxaeTcs TOJbKO B TedueHue 2.5 - 3 ¢, a 3aTeM mpuoOOp BO3Bpa-
IIAETCs B PEKUM OXKHJIAHUS PEIaKTHPOBAHMS BHIXO/1A;
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) JJIS BO3BpaTa B peKKUM BBIOOpAa HOMEpaA Iara KaTuOpOBKH HEOOXOIMMO HaKaTh KHOIIKY
("ormena"). [IoBTopHOE Ha)kaTHe KHONKHU MPUBOJUT K BBIXOAY U3 peKUMa KaTUOPOBKH.

4.3 BBoa kaJn0poOBOYHBIX KOHCTAHT

4.3.1 KaymOpoBouHbIE KOHCTAaHTBHI MOTYT OBITh BBEACHBI B Ipoliecce KamuOpoBku. [lpu
3TOM BO3MOKHBI JIBA CLIEHAPUS:

a) ounctuth DH3Y (3ammcarh WCXOAHBIC 3HAYCHUS KATHMOPOBOYHBIX KOA(P(HUIIMEHTOB) U
BBecT BCE kannOpoBouHble 3HaYeHMS, 3anucaHHble B ¢opmyssipe. Tak ciemyeT neidcTBOBaTh
npu Bbixoje u3 crpos DH3Y unu npu 3amene mukpocxeMbl JH3Y, korma Heobxoamma mosHast
KaJTOpOBKa;

0) BBOA 6e3 ouricTku SH3Y (BRIOOPOUYHO) - BHIMOIHUTE OIEpaIuy KATMOPOBKHU, TOOMBAsCh
MOJTYYEHUSI 3alMMCAaHHOTO 3HAYCHUS KaTMOPOBOYHOM KOHCTAHTHI.

4.3.2 Ounctka DH3VY u 3anuchk UCXOIHBIX 3HAYCHUN (MHULIMAIM3ALINS) BBITOJIHAETCS MPU
3aMeHe MHKPOCXEMBbI SHEproHe3aBUCUMON namsaTH. s nmonHoit manumanuzaunun DH3Y Heob-
XOJUMO BBITIOJTHUTH CJIEAYIOLIUE ONEPALIUU:

a) HaXXKaTh KHOIIKH U TPUKIBI IEI (999 - xon wHuuManuzauuu). Ha uagukatope
TOJDKHO TosBUTHCST cooOmenne "_Ini_Cal_Mem" u, ecnu xoa BBEJCH NMPaBUIBLHO, COOOIIECHUE
“Wait ” (“Knure”), moka IpOUCXOIUT 3aHCh;

6) HaxkaTeM kuonok | Shift | u | ClrM | mHMIMAM3MPOBATH CITYKEOHYIO IAMSATH;

B) YCTAaHOBUTH Ha BbIXoj€ HampspkeHrue 0 B HaxxaTueM KHONKH u yepe3 10-20 ¢ nHa-
YKaTueM KHOIIOK u mpou3BecTH KamnOpoBKy Hyms [IATL

4.3.3 JIns BBOAA 3HAYCHUS KATUOPOBOYHBIX KOHCTAHT HEOOXOIMMO MPOBECTH CIICIYIONINE
oTepalnu:

a) Haxath kuonku | Shift | u | ExCal | Ha mmuKaTope HOJMKHO HOSBHTBHCS COOOIIEHHE
"Ext_Calibr";

0) BBECTH TpeX3HAYHBIN KoA-KiI0Y - uncio 530. HabGop koma mpow3BOIUTCS KHOIKAMU
uugposoro BBoAa |5, |3 |u @ C UHTepBajoM He Oosee 2,5 ¢ MeXIy HaXKaTUSIMU;

B) €CJIM KOJ BBEJIEH MMPaBUJIbHO, TO HA MHIUKATOpE MpUOOpa MOSBIAETCS 3HAUeHHE Kalnuo-
poBouHoro ypoBHs mara “00” (Ha BepxHeil crpoke) u coobmenue "Cal_Step_ N=00" Ha HuxHEH
CTpOKe, MOATBEPKAAIOIIee MEPEXO0/I B PEKUM BbIOOpa 11ara KaauOpOBKY;

') HA)KaTUEM KHOIIOK ("ymeHbllIeHHE HOMeEpa 1mara") win ("yBesnnueHue HoMmepa
mara') BeIOUpaeTcss HeOOXOUMBIN HOMEp I1ara KaTnOpOBKH;

1) HAKATh KHOIIKY ("moaTBepKIEHNE KaTUOPOBKHU") - HA HHIUKATOPE TOSBIISETCS
HOMHMHAIILHOE 3HAUCHUE HAMPSHKEHUS U YaCTOThI B TOUKE KATMOPOBKH;

€) KHOIKOI E BKJIIOUHUTH PEKUM PEIAKTHUPOBaHUsA. MI3MEHEeHHEM pegakTUPYeMOW MO3u-
MU KHOIIKaMH , Y BpalleHHEM KOJIOBOTO MEPEKII0YaTeNsl OTPEAaKTUPOBATh BHIXOJHON
YPOBEHBb TaKUM 00pa30M, 4TOOBI MPU HAXKATHH KHOTIKH ("mokazaTh KaTMOPOBOYHYIO KOH-
CTaHTy'") MHIUIIUPOBAIOCH TpeOyemoe 3HaueHue (3amucanHoe B Gopmyisipe). Ecnu koHCTaHTHI
BBOJATCS B ountieHHoe DH3Y, To 3HaueHue, ycTaHaBIMBaeMoe NIPU peAaKTUPOBAHUU, COBIIA A~
€T C BBOJIMMOI KOHCTAHTOM, a BBOJ TPOU3BOJUTCS B OJIUH MPHUEM (B 3TOM U COCTOUT CMBICIT OYH-
ctkn). IIpu BBoze koHCTaHTHI B HeounlieHHOe DH3Y penakTupyemoe 3Hau€HUE BBIXOJA HE COB-
MaJiaeT ¢ YCTaHABIMBAEMOW KOHCTAHTOM M3-3a JEHCTBUSI TEKYIIETO KAITMOPOBOYHOTO KO DHHUIIH-
eHTa (He paBHOrO €JIMHUIIE), U TTO3TOMY BBOJ BO3MOXEH TOJBKO METOJIOM IOCIEAOBATEIbHBIX
npUOIHKEHUH (M3MEHUTH — IOCMOTPETh Ha PE3YyNbTaT — CHOBA U3MEHUTH — OIISITh IOCMOTPETH);

) JUI BO3BpaTa B peKHUM BbIOOpa HOMEpaA MIara KaIMOPOBKU HEOOXOIUMO HaXKaTh KHOMKY
("ormena"). [loBTOpHOE Ha)xaTHe KHOIIKH NPUBOJUT BBIXOY M3 PEKHUMA KAITNOPOBKH.

4.4 PeryaupoBka npudopa
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4.4.1 Jlns mpoBeleHUs PETYIHMPOBKHM HEOOXOJUMO CHSTH BEPXHIOIO KPBIIIKY Hpubopa,
obecneynB AOCTYH K 3JIEMEHTaM PEryJIupoBKH. J{Jsl TOro, 4To0bl NOIYYUTh TOCTYI K PE3UCTOPY
R71 6a30Boil mnatel, HEOOXOAUMO CHATH IUIATHl (MIBTPOB U T€HEpaTOpa BBICOKOYACTOTHOTO.
Pacnonoskenue 31eMeHTOB pEryJIMpOBKH MOKa3aHO Ha pucyHKax 4.1 —4.3.

Tabmnuma 4.1
Pexum KanubpoBounas DJIeMEeHT Jonyckaemas Meronuka
TOYKA pEeryJaupoBKU MOTPEUTHOCTh KaTnOpOBKHU
bazoBas nara
DCV 0B R72 1200 mB n.4.4.2
DCV 0B R3 +100 mxB n.4.4.3
DCV 0 mMB R71 +50 MxB n.4.4.4
DCV 0B L4...L7,L12 AUX Ha pucynke 4.4 n.4.4.5
[Tnata puasTpOB
ACV 3B, 10 MI'u L1,L2, L3 AYX Ha pucynke 4.7 n.4.4.6
ACV 3B,6MI'g L4,L5, L6 AUX nHa pucyHke 4.7
ACV 3B,4MI'g L7,L8, L9 AYX Ha pucynke 4.7
ACV 3B,2MI'n L10,L11,L12 AUX nHa pucyHke 4.7
ACV 3B, 1,5 MI'y L13,L14,L15 AYX Ha pucynke 4.7
ACV 3B,1MIn L16,L17,L18 AUX nHa pucynke 4.6
ACV 3B, 0,6 MI'g L19, L20, L21 AYX Ha pucyske 4.6
ACV 3B, 04 MI'u L22, 123, L.24 AUX nHa pucynke 4.6
ACV 3B, 0,2 MI'y L25, L.26, L.27 AYX Ha pucyske 4.6
ACV 3B, 0,15 MI'g L28, L.29, L30 AUX nHa pucynke 4.6
ACV 3B, 0,1 MI'g L31, 132, L33 AYX Ha pucynke 4.5
[Inata reneparopa BbICOKOYACTOTHOTO
ACV 3B, 15MI' L2,C13 (15 £0.2) MI'n n.4.4.7
ACV 3B,20MI't L1, C8 (20 £0.25) MI'n
ACV 3B,30MI'a L4, C27 (30 £0.4) MI'n
ACV 3B, 50 MI'l L3, C23 (50 £0.6) MI'x
ACV 3B, 15MI'u L5 .
ACV 3 B,20 MI'u C44 i}
ACV 3B,30MI'1 L7 i}
ACV 3 B, 50 MI'u L6 i}
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Pucynox 4.1 - PacnoynioxeHune 31eMEHTOB PeryJIupOBKHA Ha 0a30BOM IIIaTe
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Pucynok 4.3 - PacnioyioxeHue 3JIeMEHTOB PETYJIUPOBKHU HA IJIATE T€HEPATOPa BHICOKOYACTOTHOTO

4.4.2 YcTaHOBKA HANpPSHKEHUS CMEIICHHUS YCUIIUTEISI CXEMbl aBTOPETYJIMPOBAHUS BBIXO/-
HOTO HAIPSDKEHUS IPOU3BOIUTCS pe3ucTopoM R72 6azoBoii miatsl. J{ist TOro 4rodbl NpaBUiIbHO
OTPETyJIUPOBaTh CMELIEHIE, HEOOX0IUMO:

a) mpoBecTH aBTOKanuOpoBKy HyJs L{AIl Haxatuem kHomok | Shift | u . [IpuGop me-
pell 3TUM JIOJDKEH OBITH MPOTPET HE MEHEE 5 MUH;
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0) moAKIIOUNTh BONbTMETp B7-64 k BepxHemy (1Mo cxeme) BBIBOAY pesucTtopa R50* u
yOenutbes, uto kamubOpoBka Hyst LIAIT mpomma ycnemno. Eciam cmelnieHne He MpeBbIIIaeT
1300 MkB, To MOXKHO TIEpEUTH K CIIEIYIONIEMY IIary. B mpoTUBHOM citydae HEOOXOIUMO TTOBTO-
PHUTH aBTOKAJTMOPOBKY;

B) MOJKIIOYUTH BONIBTMETp B7-64 k HmkHeMy (TI0 cxeme) BbIBOay pe3ucropa R51 u yc-
TaHOBUTH (pe3uctopoM R72) B ykazaHHOM TOuke HylIb ¢ TOUHOCTHIO £200 MKB.

4.4.3 YcranoBka nopora cpabaThIBaHUsI KOMIIApaTOpa CXEMbI 3aIUTHI OT MEperpena mpo-
M3BOAMTCS pe3ucTopoM R3 6a30Boii maThel. ITa peryaupoBKa BITOIHIETCS TOJBKO MPU 3aMEHE
MHUKPOCXEMBI TEMIIepaTypHOTo mnpeodpazoBatens. s nmpaBUiIbHONH yCTAaHOBKH IOpOra HEOOXO-
TUMO 3HaTh TeMmneparypy paauaropa. [Ipormie Bcero onpenenuTts €€ Juisi OCTBIBLIIETO U BBIKIIIO-
YEeHHOro mpubopa, KOoraa TeMIieparypa paauaTopa paBHa OKpyXKaroleil remmeparype. Y CTaHOB-
Ka OCYIIECTBIISIETCS CIEIYIOINUM 00pa3zoMm:

a) oxJIaauTh npudop B TeueHue 30 MUH (JIydlne HauaTh PETYIMPOBKY C YCTAHOBKH TeMIIE-
paTypel);

0) U3MEPHUTh OKPYXKAIOIIYI0 TEMIEpaTypy U BBIYMCIUTH HANpPSHKEHUE MPEIYCTAHOBKU I10
BbIpaxkeHuto (4.1):

U =Kt (Toxp - Tnep), “4.1)

rae Kt = 43 mMB/ °C - npuBenennslii TemnepaTypHbiii kodpduuuent garunka (KO BXOLY
KOMIIapaTopa),

Tnep = 75 °C — temneparypa cpabaTbIBaHKs CHCTEMBI 3aIUTEI,

Toxp — okpykaromias Temneparypa B Ipagycax;

B) MOAKIIOYUTH BOBTMETP B7-64 k BbIXOy yeunuTens (BoiBog D8:2);

r) BKIIOUUTH ipubop HS5-3 u B Teuenue 1 - 2 MuH (MOKa JaTUYUK HE HArpelics) PeryIrpoB-
KoMl pe3ucropa R3 ycTaHOBUTH BBIYMCICHHOE 3HAYEHUE HANPSKEHUs (OTPUIATEIBHOE) C TOYHO-
cteio 100 MB.

4.4.4 YcTaHOBKa ONTUMAJIBLHOTO CMEHICHUS HYJIS MPeoOpa3oBaTelsi MPOU3BOIUTCS PE3H-
ctopoM R71 (cMm. pucyHok 4.1). OTa peryinpoBKa BBIIOJHAETCS TOJIBKO IPU 3aMEHE MUKPOCXeE-
MBI IIpeoOpaszoBarens. [ npaBuIbHON YCTaHOBKH HYJISI MUKPOCXEMbI HEOOXO0IUMO:

a) BKJIIOYUTH MPUOOP B PEKUM BOCIPOU3BEACHHUS MTOCTOSIHHOTO HanpspkeHus 0 B (kHomkoi
)

0) 3aKOpOTUTH BXOJ IIpeoOpazoBaTes (JIEBhIM MO cxeMe BBIBOI pesuctopa R77) Ha obmwmii
MIPOBOJ;

B) OJKJIIOUUTH BOJIbTMETp B7-64 k Boixony ycuiutens (BbiBox D41:6);

T) peryaupoBkoi pe3uctopa R71 no6utkes nokazanuit £50 MxB.

4.4.5 Hactpoiika GuibTpa CHHTE3aTOpa YacTOTHI MPOU3BOJUTCS MOACTPOSCYHBIMU CEpJIey-
Hukamu karymek L4 — L7, L12 (cm. pucyHok 4.1). Tpebyemast 4acToTHasi XapaKT€pUCTHKA
¢dbunpTpa MokazaHa Ha pucyHke 4.4 (OT BbIXxoja MUKpocxeMmbl cuHTe3aropa D20:20 umun D20:21
710 BXOJia aHaJoroBoro nepekirouarens D22:8). Ins peryaupoBKu (GUiIbTpa MOXKHO HCIOIB30-
BaTh MOYTH JH000M mpubop s ucciaenoBanuss AUX, paborarommii B quanazone gactot ot 0.1
no 100 MTI'u, nanpumep, tuna X1-54. J{ns casatuss AUX MOXHO MOAKITIOYATHCS HEMOCPEICTBEH-
HO B YKa3aHHbIE TOYKU CXEMbI B pEeKHME BOCIIPOU3BEICHUS HANPSXKEHUS TOCTOSIHHOTO TOKa (KO-
rna coOCTBeHHBIN curHan orcyTcTByet). [Ipu HacTpoiike AUX ocoboe BHUMaHUE CleAyeT o0pa-
aTh Ha TOYHOCTh HACTPOWKH PEXKEKTOPHBIX KoJjiebaTenbHbIX KOHTYpoB L4, C56 u LS, C57, ko-
TOpBIE JOJDKHBI o0ecrieunBarth nojanieHue He Mmeree 70-80 nb Ha MoioBHHE 4acTOTHI CHHTE3A.
Jlist mpubopos ¢ 3agatomum renepatopom Ha 80 M1 MmakcuManbHOE TTOTABJICHHE JTOHKHO OBITh
Ha yactote 40 MI'n. Eciu vactora reHepatopa apyras (MokeT ObITh B auanazoHe ot 60 mo
100 MTI'r), To 1 HACTpOiITKa YaCTOTHI PEXKEKIIUU JOJKHA €1 COOTBETCTBOBATb.

* YImoMuHaeMeIe 340€Ch U AaJIeC BJICMCHTHI SJICKTPUUCCKUX IMPUHIUITHAIBHBIX CXEM ITPHUBC-
ACHBI U OIMMUCAHBI B COOTBCTCTBYIOIIUX PA3ACiiaX HACTOAIICTO PYKOBOACTBA
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KM YacTOTHI 33Jal0IIEer0 I'eHepaTopa U HACTPOHUKHU BBIXOJHOTO
JIAIOIIETO TEeHepaTopa OCYIIECTBISETCS MOATHOAHMEM BUTKOB Karymiek L1..

TpeOyeTcst enath TOJbKO MpHU BbIMycke mpubopa). [InmaBHas HacTpoiika 4acTOTHI MPOU3BOAUTCS

nojacTpoedHbiMu KoHaeHcaTopamu C8, C13, C23 u C27 (B coorBercTBHH ¢ Tabmuiei 4.1). Bol-

XOJIHOW (PHIIBTp HAacTpamBaeTCs MOJCTPOCUYHBIMU CepACUHUKaMu KaTymiek LS... L7 u moacTpoed-

HbIM KoHAeHcaTopoMm C44 (B cooTBeTcTBHM ¢ Tabnwuiei 4.1). Kputepuem npaBuibHO

1 HaCTpOH-

v

-reHepaTopa NPUBENEHBI Ha pUCYHKE 4.8.

KA ABJBICTCA MHUHHUMAJIBHOC IMAACHUC HAIIPSXKCHHUA Ha (1)I/IJ'ILTpe. IIJ'ISI H&CTpOﬁKH BBIXOJHOT'O

¢unbpTpa HEOOXOAMMO YCTAaHOBUTH Ha BBIXOJE KanuOpaTopa HanmpsoKeHHe oJHOW M3 vacToT (15,
TOTHOTO HamnpspkeHus ucnoib3yercs ocumnorpad C1-108 (¢ BU-npoorukom). YacToTHbIE Xa-

BxoJie GpuibTpa (BBIXOAHOM 00MOTKe TpaHchopmaTopa T1). J{iast KOHTpONIS YpOBHS BBICOKOYAC-
PaKTEepUCTUKH BBIXOAHBIX GuiabTpoB BU

20, 30 wmm 50 MI'11) ¥ COOTBETCTBYIOIICH PETYIMPOBKON JOOUTHCS MUHHUMAJIBLHOTO YPOBHS Ha
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Pucynox 4.8 - AUX BBIXOIHBIX PUIBTPOB FeHEPATOPA BEICOKOYACTOTHOTO

5 YCTPAHEHUE HEMCITPABHOCTEHA
5.1 O0mue ykazaHus

5.1.1 Hacrosmuii pa3aen COOEpKHUT CBEICHHs, HEOOXOIUMbIE JJIsi YCTPAHEHUS OT/ENb-
HBIX WM HE3HAYUTEIBHBIX HEUCIPABHOCTEH, BOSMOXKHBIX MPH KCIUTyaTanuu. KanmuTambHbIN pe-
MOHT IpUOOpa ¢ 3aMEHOM 3JIeMEHTOB KOHCTPYKIIMH, NIEYaTHBIX IJIAT, BCTPOCHHOTO POTrPaMMHO-
ro odecredeHus JODKEH BBIMOHATHCS M3TOTOBUTEIIEM HIIM CHIEIHATU3UPOBAHHBIMH PEMOHTHBI-
MU TIPEIIPUITUSIMH.

5.1.2 Ilpu pemonTE TIpUOOpa ciaeayeT CoOII0IaTh MEPhl 0€30MMaCHOCTH M 3aIlIUTHI MTPHUOO-
pa, U3JI0)KEHHBIE B 11.5.2.

5.1.3 TIpuGop HE MOICIKUT PEMOHTY B CITydasx:

a) ecy HaOJI0JA0TC 3HAYUTEIbHBIE MEXaHHUECKUE TIOBPEXKACHUS JIeTalel U y3JI0B, KO-
TOpBIE HE MOTYT OBITh 3aMEHEHBI 3alIaCHBIMH;

0) ecyi MPOM3O0IILIH pa3pyIIeHUs AeTalield 1 MOHTaxa, MPUBEIINE K HAPYIICHUIO H30JIs-
[IMU ¥ MIPEMSATCTBYIONINE OE30MMacHOM dKCIUTyaTauu mpubopa.

5.2 Mepbl 0€3011aCHOCTH U 3aIIUTHI pUdoOpa

5.2.1 Tlo cTemeHu 3amIMTHI OT MOPAKEHHS 3JICKTPUUECKUM TOKOM MPHOOP OTHOCUTCS K
kiaccy Il mo 'OCT 26104-89 u MOKET SKCIUTYaTHPOBATHCS C HE3a36MJICHHBIM KOPITYCOM.

5.2.2 3amnpemniaercs MoJaBaTh:

a) Ha BBIXOA KanmuOparopa (oOmMK KOHTAKT KOAKCHAJIBHOTO pa3beMa) HaIpsHKEHUE
6om1ee 700 B (1000 B aMmmumuTy1HOTO) OTHOCUTEIHHO 3€MITH (TUTAIOIIEH CeTH);

0) Ha BBIXOJI KanuOpaTopa (Ha IEHTPATbHBIM KOHTAKT OTHOCHUTEIHLHO BHEIITHET0) HAMPSIKe-
Hue 6onee 5 B (10 B ammmutynHOTO).

5.2.3 Uctounnkamu onacHoro Hanpsekenus 220 B, 50 I'u B npudope siBAsIlOTCS ceTe-
Bble 1eNH: BBIBOJBI CeTEBOr0 TpaHcdopmaTopa, BHIBOABI CETEBOr0 NMpea0XpaHuTeIsl, ceTe-
BO# BBIKJIIOYATE]b U CETEBOM pa3beM.

5.2.4 K noip30BaHuI0 PHOOPOM MOTYT OBITH JOMYIIEHBI JIMIIA, aTTECTOBAHHBIC 7151 pabo-
ThI ¢ HanpspkerreM a0 1000 B, mpormenmme nHCTpYKTaXX 0 Mepax 0€30MacHOCTH TPH pabdoTe C
paMON3MEPUTENLHBIMI MPUOOPAMH U U3YYHBIIINE HACTOSIIEE PYKOBOJCTBO IO IKCIUTYaTallHH.
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5.3 [lepeueHnb cpeacTB U3MepeHUsI U KOHTPOJIS

5.3.1 Ilpu mpoBeneHNU peMOHTa JOJDKHA OBITH MPUMEHEHA arapaTypa ¢ XapaKTepHCTH-
KaMH, yKazaHHbIMH B Tabnuie 5.1. Eciu B mpormecce peMoHTa TpeOyeTcst MpoBeACHUE KAITUOPOB-
KM Iprbopa, HE0OX0IMMO BOCIIOJIB30BATHCS YKa3aHUSIMH 110 BRIOOPY ammapaTtypsl n.11.5 gactu 1
HACTOSIIETO PYKOBOJICTBA.

Tabmuma 5.1
HanmenoBanue Hasnauenue Hcnons3yeMble mapaMmeTpbl
U THUII DyHKIMSA U 1Aana30H [Torpem-
(OCHOBHOM TTapaMeTp) HOCTb
Ocuumnorpad | [louck neucnpas- | [Tomoca mponyckanus 0 - 50 MI'n,
Cl-114/1 HOCTEH 10 BpeMEH- | YyBCTBUTEIBLHOCTH OT 5 MB/nen no 5 B/nen +5 %
HBIM JarpaMMam
Mynstumerp | Ilouck Hencnpas- N3mepenue:
B7-64 HOCTEH 10 PEXU- a) MMOCTOSIHHOTO HanpskeHus oT +10 mxB +0.01 %
MaM B KOHTPOJIb- no +25B;
HBIX TOUKaxX U 0) mepeMeHHOr0 HanpspKeHust ot 1 MB 1o +0.5 %
"Mpo3BOHKA" 3J1€e- 250 B gacroroii 10 I'tr - 100 Krig
MEHTOB U IEKTPU- | B) CHJIBI IOCTOSTHHOTO TOKa 10 1 A +1 %
YECKUX Eenen ') COMPOTUBJIEHUS MIOCTOSHHOMY TOKY OT +0.05 %
0 1o 10 MOM
r) yactoTsl oT 10 I'y ;o 50 MI'1g +0.01 %
Ocuumnorpad | [Houck neucnpas- | ITonoca nporyckanus 0 — 250 MI'n,
C1-108 HOCTEH B CXEME yyBCTBUTEIBHOCTH OT 10 MB/nen no 2 B/nen +10 %
BY-reneparopa,
HacTpoiika BU-
reHepaTopa
[Tpubop ms [IpoBepka u Ha- Juama3zon gactot ot 0.1 g0 150 MI'm, +1 b
UCCIIEIOBAaHMsI | CTpoiiKka puiabTpoB | AMHaMUYeckuil nuanason 50-60 n1b
AUX X1-54

INpumMevanmus:
1 Pa3pemaercs mpuUMeHATh Ipyrue Mepbl U U3MEPUTENIbHBIE, 00eCTIeUNBAOIINE U3MEPe-
HUE COOTBETCTBYIOLUX IMAPaMETPOB C TPEOYEeMOl TOUHOCTBIO.
2 CpenctBa U3MEpEHHs JOJDKHBI OBITh MOBEPEHBI B OpraHax rOCYJapCTBEHHON WM Be-
JIOMCTBEHHOH METPOJIOTHUYECKON Ci1yKObI B cooTBeTcTBHH C [P 50.2.006-94.

5.4 YcrpaHeHue HeHCIIPaBHOCTEH

5.4.1. Ilepen peMoHTOM MPHUOOpPa HEOOXOIUMO M3YUUTh HACTOAIIEE PYKOBOACTBO IO DKC-
ryaranuu. [lepeueHb XapakTepHBIX HEUCHPABHOCTEH, YKa3aHHUS MO MX MOMCKY M yCTPaHEHUIO
MpUBEIeHBI B TabmuIe 5.2.

5.4.2 Tlpu noucke HEMCIPABHOCTEH HEOOXOAUMO UMETh B BUIY, YTO B HOPMAJIbHO pabo-

TaloleM Npubope MOCTOSHHO paboTarOT MUKPOKOHTPOJUIEPHI, OJHOBPEMEHHO BBIMOJIHSS HE-
CKOJIBKO Omeparum:

a) KOKJI0€ HaKaTUEe KHOMKU WM BPAIIEHHE KOJOBOIO MEPEKIHOYATENs] BbI3BIBAET M3MeE-
HEHUE COCTOSIHUS MHAMKaTopa. Eciiu mojanHas ¢ rnepeaHel nmaHenm KoMaHaa BbI3bIBaeT U3MEHE-
HUE BBIXOJHOTO YPOBHSI, TO IO MOCIIE0BATEIbHOMY HHTEp(Eiicy B aHAIOTOBbIN OJIOK mepeaaet-
Csl COOTBETCTBYIOIIAss KoMaHaa. dopMaT KOMaHJ COOTBETCTBYET MPUBEACHHBIM B Tabmuie 2.1.
Hx MoxHO HaOIIOJaTh U UMHTHPOBATH C MOMOIIBIO KOMITBIOTEpPA, OCHAILIEHHOTO MPOrpaMMOil
aMyJsTOpa TepMuHaia. HyXHO TOJTBKO MO3a00TUTHCS O COTJIACOBAHWHU JIOTUYECKUX YpPOBHEH
(0 - 5 B) u ypoBaeit uatepdeiica RS-232C (12 B);
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0) KaxxJ0e Ha)KaTUEe KHOMKU COMPOBOXKJAETCSl TeHepalleil 3ByKOBOIO CHTHajla C 4acTo-
TOH 0K010 2 KI'I1;

B) JIaHHBIE B MOCJIEIOBATENbHbIN KaHaNl BBIIAIOTCS B BUJIE TTAUYKH UMITYJIbCOB;

r) HaOroAast ocuusuiorpadom BeimonHeHue 3arpy3ku L{ATL, MOXHO cenarh 3aKIT0YeHIe
00 UX UCTIPaBHOCTH;

1) HaOJro/1ast MPOXOXKESHUE aHaIoroBoro curHana mo nemnouke ot LAIT k Beixoay mpu-
0opa, MOXKHO MPOKOHTPOJIUPOBATH PAbOTOCTIOCOOHOCTh MHOTHX Y3JI0B NpuOOpa (yCHIUTENEH,
¢uIbTpOB, peodpazoBaresei).

5.4.3. Tlouck HeWCNPaBHOCTEH B aHAJIOTOBOM YacCTH MPUOOpaA MPOU3BOIUTCS MPH BKITIO-
YeHUH HepaOOTAIOIIETO PeKMMa U KOHTPOJIEM IIPOXO0XKACHUS (Ipeo0pa3oBaHusi) CUTHANIA B TPAK-
Te¢ 00pabOTKHU C TTOMOIIBIO BOJBTMETPA WIIM OCHIIIIorpada U ONpeaesIiCHUH y3i1a Wid 3JIEMEHTa,
HEMPABUIILHO BBITTOJHSIONIETO CBOIO ()YHKITHIO.

5.4.4 Tlpu onpeneneHny HEMCIPABHOCTH CIIEYeT UMETh B BHJY, UTO Yallleé BCETO HEHC-
MPaBHOCTh BO3HUKAET B HAMMEHEE HAJICKHBIX, HAMOOJIee HArPYKEHHBIX WU O0Jiee TIOIBEPIKEH-
HBIX BHEIIHUM BO3JIEHCTBUSAM dJieMeHTaX. TakoBbIMU B cXxeMe MpHOopa SBISIOTCA:

a) CHJIbHO Harpy>XEHHbBIE 3JIEMEHTHI UCTOYHHUKA MMUTAHUS — CHIIOBOM TpaHCHOPMATOP, BbI-
MPSIMUTENIbHBIE TUO/IbI, KOHIAEHCATOPHI (PUIIBTPA, CTAOMIN3aTOPHI HAIPSKEHUS;

0) BBIXOHBIE KACKA bl HU3KOYACTOTHOTO M BHICOKOYACTOTHOTO YCUIIUTEIIS;

B) BCE pa3bEeMHBIE COCAMHEHUS;

I') MEXaHUYECKUE YCTPOMCTBA, B JAHHOM cllydae, pelie H, 0COOCHHO, OXJIaKIAIOIIIi BEeH-
TUJISITOP, KOTOPBI paboTaeT MOCTOSHHO;

1) TIOABEPIKEHHBIE KOPPO3UU IJIEMEHTHI, HallPUMep, KaTYIIKH WHIYKTUBHOCTH, KOTOPHIE
MOTYT COZiepkaTh OCTaTKU (JIroca M B YCIOBUAX MPOAOKUTEIHHOIO HAXO0XACHUS BO BIAXKHOMN

WJIN arpecCUBHOM aTMoc(epe MOT'yT OOpBIBATHCS.

Tabauua 5.2

Bremnee nposiBiie-
HUE€ HEHUCIIPAaBHOCTHU
WJIM €€ MPU3HAKU

BeposiTHas npruunHa
HEHCIIPABHOCTH

Merton onpeeneHusi HEUCIPaBHOCTH

1 TIpuGop He BKIIIO-
JaeTcs ¥ He paboTaer
BEHTUWISITOP

HewucnpaBHOCTH CeTEBBIX
ueneun

BBIKITFOUNTH U3 CETH U TIPOBEPHUTH UCTIPAB-
HOCTBb NPCAOXPAHUTCIISA, BBIKIIFOYATCIIA CC-
TEeBOM 0OMOTKH TpaHchopmaTopa

2 Cropaet npegoxpa-
HHUTCIIb

Brixon u3 cTpost 110108
WJTU KOHJEHCATOPOB
(bUIBTpa BHIPSIMUTEIS,
OJIHOM U3 MUKPOCXEM
CcTabUIN3aTOPOB

«[Ipo3BOHUTH» AMOABI U KOH/IEHCATOPHI.
[Torpo6oBaTh BKIIOUUTH NPUOOP MpH TO-
HUKEHHOM CETEBOM ITUTAaHUM (HAaYMHAs OT
~20 B) u monbITaThCsl HAUTH HEUCITPABHBIN
3JIEMEHT C IIOMOUIBIO OCIHILIOrpada

3 OTCcyTCTBYET UHU-
Kalus

HewncnpaBHOCTE MUKPO-
OBM uHAMKAaTOpHOU
IJ1aThl

[IpoBepuTh NUTaHNE UHAUKATOPHOU IIATHI.
[IpoBepuTh nuTaHue mporeccopa, padboTy
€ro reHeparopa

4 aukanuusi Hop-
MaJIbHas, HO BBIXO[
HEYIpaBisieM

HewucnpaBHocTh MUKPO-
OBM ananorosoro 6110-
Ka, HE MPUXOJAT YIpaB-
JISIFOILE KOMAaHIbI

[TpoBepuTh MUTAaHUE MTPOIIECCOPA AHATIOTO-
BOTO OJI0Ka, paboTy ero reaepatopa. [Ipo-
BEpUTH PadOTy KaHaa cBsi3u. [IpoBepHuTh
JpYyTHE Y3JIbl AaHATOTOBOTO 0JIOKa

5 Ha BeIX0oz€ HOSIBU-
J1aCh MOCTOSIHHAS CO-
cTaBistomas u Gpopma
HaHpH)KeHI/I}I CUJIBHO
HCKa)KeHa

HewucnpaBHOCTH BBIXO/I-
HOI'0 KacKaja WIN €ro
MCTOYHHUKA TUTAHUS

[IpoBepuTh pexnMbl BEIXOAHOTO KacKajia

6 Brixoguasg yacrora
HE COOTBETCTBYET 3a-
JTaHHOU

HewncnpasHocts 3anato-
LIET0 FeHepaTopa

IIpoBepuTh 4aCTOTY 3a4AIOIIETO FeHEpaTOpa
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[Tponomxenue Tabautipr 5.2

Bnemnee nposiBiie-
HUC HCUCIIPABHOCTU
WM €€ IPU3HAKU

Beposrnas npuunna
HCHUCIIPABHOCTU

MGTOZ[ OIMPCACIICHUS HCUCTIPABHOCTHU

7 BeixogHO€E Hampsi-
’KEHHE HE COOTBETCT-
BYET YCTaHOBJICHHO-

My

1 HeucnpaBHOCTH BbI-
XOZHOTO (PUIBTPA, €CIU
3TO MPOUCXOJUT HA OJI-
HOM YaCTOTHOM JIHaria-
30HE

2 HeucnpaBHOCTb Ipe-
oOpazoBaresnss 00paTHOMH
CBSI3U

1 ITpoBepuTh HaNpsKEHNUE HA BXOJI€ M BBIXO-
ae rwiatel GuiabTpa. OnpeaeauTb HeCIPaBHOE
3BEHO.

2 [IpocnenuTh MPOXOKACHUE CUTHATIA TIO 11e-
1 00paTHOM CBS3U

8 BrixoHO€e Hanpsi-
’KEHHE B JUana3oHe
Beiie 11 MI'1t "He co-
OTBETCTBYET yCTa-
HOBJICHHOMY

1 HeucnpaBHOCTH Ha
miare BU-reneparopa

2 HeucnpaBHOCTH B cXe€-
M€ CpaBHEHHUS

1 ITpoBepuTsh y31bl 1aThl BU-renepatopa

2 TIpoBeputh paboOTy CXEMBI CpaBHEHUS
ypoBHeH onopHoro u BU-curunana

9 BrixonHO€E Hamps-
YKEHUE HU3KUX YPOB-
HEW BOCIIPOU3BOMT-
cs ¢ 0oJbLION OIINO-
KOM

HewncnpaBHOCTB BBIXOI-
HOT0 aTTeHaTopa (pe-
3MCTOPOB WM PEIIE).

[IpoBeputh pu BOCIIPOU3BEAEHUH MIOCTOSIH-
HOI'0 HAIIPSHKEHMS IPOXO0XKICHUE HAMPsIKe-
HHUS 4epe3 aTTEHIATOP

10 BeixonHoe Hanpsi-
JKEHNE HECTAOMIIBHO
Ha BCEX Ipeerax

HewucnpaBHocth ucTou-
HHKa IUTAHUA

[IpoBepuTh HanpsHKEHUE U MYJIbCALUU HC-
TOYHUKOB MTUTAHUS

11 CunpHblii Harpes
pazuaTopa UCTOYHHU-
KOB ITUTaHUS

1 HencnpaBHOCTB BbI-
XOZHOTO Kackaza

2 Heucnpasaocts BU-
reHeparopa

1 IIpoBepuTh pabOTy BBIXOIHOTO KacKaza

2 [TpoBeputh paboty BU-reneparopa

5.4.5 OnpeneneHrne HEUCTIPABHOCTH B YacTH MpUOOpPa, pabOTAIOIICH B CTATUUECKOM pe-
KHMMe, MTPOU3BOIUTCS C MOMOIIBIO BOJBTMETPA. DTUM CHOCOOOM YIOOHO MPOBEPSTH HCTOUHUK
NUTAHUA U Lenu nuranus. B Tabnuue 5.3 coneprkatcs JaHHbIE, KOTOPbIE MOTYT OOJIErYUTh MOUCK
HEHCIpaBHOCTeW. B Hel 11 Kaxaoro pexuma paboThl yKa3bIBAIOTCS Y3JIbI, KOTOPbIE JOJIKHBI
OBITh ITPOBEPEHBI, U METO]I IIPOBEPKHU.

Tabmuma 5.3

Pexum

IIpoBepsiemblil y3en

Meto npoBepKu

I1nara 6a3zoBas

1 JIro6oi Hcroynuku nuranus: N3mepenue pexuMoB 110 110-
Cl16: +22 B £20 % CTOSIHHOMY TOKY B IIEIAX, T/I€
C17: munyc 22 B £20 % HaIIpSDKEHUE HE 3aBUCUT OT
C10,C11: +5B+£3 % pexuMa paboThI
Cl12: +15B+3 %
C13: munyc 15 B £3 %
C14, C15: munyc 5 B 3 %
2 Beixon: D32.9: munyc 2.3 B 1 %; D37.4: +3.1 B £3 %; | U3mepenue pexxumMoB 1o Mo-
+3 B X8.1: 43 B +0.5 % CTOSSHHOMY TOKY
3 Beixon: D32.9: +2.3 B =1 %; D37.4: munyc 3.1 B£3 %; N3Mepenne pexruMoB 110 1o-
MuHyc 3 B X8.1: Munyc 3 B +0.5 % CTOSIHHOMY TOKY
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[Tponomxkenne Tabauier 5.3

Pexxum

[IpoBepsiemblIil y3en

Meton npoBepKr

4 Brixon:
~3 B, 1 k'

D32.9: +2.3 B £5 %;

D37.4: ~3.1 B£3 %, 1 xI'1;
X8.1: ~3 B +0.5 %, 1 xI';
D41.6: munyc 2.3 B 3 %;
D21.6: ~0.66 B £5 %, 1 xI'11

N3MepeHne pexrumMoB 110 1o-
CTOAHHOMY U IEPEMEHHOMY
TOKY

5 Bexon:
~3 B, 15 MI'n

D32.9: +2.3 B +5 %;

D37.4: ~3.1 B+3 %, 1 MI'l;
X8.1: ~3 B +0.5 %, 1 MTI'L;
D41.6: munyc 2.3 B +3 %;
D21.6: ~0.66 B +5 %, 1 MI'L;
C86: ~3.2 B £5 %, 15 MTI';
R95: munyc 8 B £10 %,
D42.6: 0 B +3 MB;

D43.6: munyc 5 B £3 B

N3Mepenne pexrumMoB 110 1o-
CTOAHHOMY U IEPEMEHHOMY
TOKY

Ilnmara BY-reneparopa

6 Brixon:
~3 B, 15 MI'y

D1.6: munyc 3 B 3 B;

D2.7: ~0.6 B +40 %, 15 MTI'L;

D2.4,D2.5: +5.6 B £10 %; konnexrop V15,
V17: ~2.5+1 B;

3arBop V1, V2: munyc 10 B +3 B;

C35: ~4 B £30 %, 15 MI'wy;

koHTakTEI K4: ~3.5 B +30 %, 15 MI'i;
C25: +14 B +5 %;

C26: munyc 14 B +5 %

N3mepenue pexuMoB 110 110-
CTOSHHOMY U TIEPEMEHHOMY
TOKY

IImata nuagukanuu

7 JTroboit

Cxema unTepeiica:
D4.10, D4.11, X4.3, X4.2

1 TloakII0UUTHh KOMIBIOTEP
2 3anycTuTh nporpammy *

3 IIpoBepka NpoXoxKACHUS
curgajioB ot Beixoga OOBM
(or D4.11 no X4.3) u oT BBIXO-
Jla KOMITBIOTEPA 10 BXOJ1a TIPH-
emarka O9BM (ot X1.2 no
D4.10)

* YpoBHH, HEOOXOAUMBIE JUIsl MUTAHUS CXeMbl HHTepdelica, MOSBISIIOTCS TOJIBKO MOCIe UHU-
LHUAIU3ALUY TIOCIIEI0BATEIBHOTO MIOPTA KOMIIBIOTEPA, NPOUCXOIAIIEH IIPU 3allyCKe KOMMYHHKA-
IMOHHOW MpOrpaMMBbl
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