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1. BBEOEHMUE

1.1. PykoBogctBo no akcnnyatauuu (P3O) npegHasHavyeHo Ans paboTarlwmx ¢ BHELWHUM
YCTPOMUCTBOM aHanoro-ungpoBoro npeobpasosaHua ans IBM PC/AT-coBMeCTUMbIX
komnbtoTepoB JIA-U24USB (manee «npunbop» mnm «yctponctso J1IA-N24USB») nuu
n obecnyxmBatoLero nepcoHana.

1.2. PykoBoactBo no akcrnnyataumu (P3J) BkmoyaeT Bce HeobxoauMmble CBeOEHUA O
npuHUmMne paboTbl U TEXHUYECKUX XapakTepucTukax npubopa, o nogrotoske npubo-
pa Kk pabote n nopsigke pabotbl ¢ NpMbopoM. 3HaHUS 3TUX CBeAEeHUN HeobxoauMbl
ans obecneyeHns MOMHONo UCMOMb30BaHUA TEXHUYECKMX BO3MOXHOCTEN npubopa,
npaBUMIbHON aKcnnyaTauMm u nogaepXxaHns npubopa B NOCTOSAHHOM FOTOBHOCTU K
JEeNcTBULO.

1.3. K akcnnyatauum npmubopa ponyckaeTtcs obCrnyXuBarLUN nepcoHarsi, Xopowo n3y-
YMBLLUNIN HacTosilee PJ.

1.4. B cBs3M C NOCTOSIHHOW paboTon MO COBEPLUEHCTBOBAHMIO M3OENUsl, NOBbILLAKOLLEN
€ero HaeXXHoCTb M yny4llarLwme ero aKcnnyaTaumoHHble XapakTePUCTUKK, B KOHCT-
pyKuMlo npubopa MoryT OblTb BHECEHbI HE3HAYUTESNbHbIE U3MEHEHUS, HE OTPaXKeH-

Hble B HacTodALWeM nsgaHum P3.

2. HOPMATUBHBIE CCbIJIKHU

B HacTodem OOKYMEHTE NCNOoJib30BaHbl CCbIJIKX Ha crneayrwmne ctaHaapTbl:

1) FOCT 26104-89 (M3K 348-78) Cpeactsa namepeHuin aNeKTpPoHHble. TexHn-
yeckue TpeboBaHuA B YacTun Be3onacHocTn. MeToabl ucnbitaHui - n. 4.1.1 Ha cTp. 6 u n.
4.2.1 Ha cTp. 7;

2) FOCT 12.2.091-94 (M3K 414-73) TpeboBaHus HGe3onacHOCTU ANSA NOKa3bl-
BaIOLLMX N PErNCTPUPYIOLLUX SNEKTPOU3MEPUTENBHBLIX MPUOOPOB U BCNOMOraTerbHbIX Yac-
Ten K HAM — . 4.1.2 Ha cTp. 6;

3) FOCT 22261-94 CpenctBa M3MepeHUn 3NEKTPUYECKUX U MarHUTHbIX Benn-
4yuH. Obwme TexHnyeckune ycrnosus —n. 10.3 Ha cTp. 41;

4) NOCT 15150-69 MawwHbl, npubopbl U apyrne TexHuyeckme msgenus. Wc-
NOSIHEHUS AN PasfNUYHbIX KNUMaTUYeCKUX panoHoB. KaTeropuu, ycrioBus akcnnyaTtaumu,
XPaHeHUsi U TPaHCMOPTUPOBaHUS B YacTu BO3OENCTBUS KIMMATUYECKUX (PaKTOPOB BHELL-
Hewn cpebl — n. 10.6 Ha cTp. 42.



3. OnpegeneHus, 0603Ha4YeHNs1 U COKpaLLeHNs
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3. ONPEAOENEHUA, OBO3HAYEHUA U
COKPALLEHUA

3.1. CnucokK coKpalleHuH
NM3BM - IBM PC/AT-COBMECTUMBIN KOMMNBIOTEP;

ALK - aHanoroso-ungpoBon kaHan;

AL - ananoroeo-undposon NpeobpasoBatenib UM aHanoro-ungpoeoe npeodpa-
30BaHue;

LAN - undpo-aHanorosbin npeobpasoBatesb UNu LMgpo-aHanorosoe npeodbpaso-
BaHwue;

AGND - aHanorosas 3emns;

DGND - undpoBas 3emns;

IDE (Integrated Drive Electronics) - nHTepenc ycTporucTB CO BCTPOEHHbIM KOH-
Tponnepow;

C/W — oTHOLEHWe curHan-Lwym.

3.2. Cnucok onpeageneHun
ATAPI - nakeTHbIM nHTEpdhenc ansa nogknoveHna CD-ROM u ctpummepos;

BasoBbin agpec(BASE) - wecTHaguatepnyHoe 4ncro, ykasblBatollee MecTo nna-
Tbl B agpecHoM npocTtpaHcTee IBM PC;

Bawnt (Byte) - nocnegosatensHocTb 6uToB (8 6UT). Kaxabln 6anT cooTBeTCTBYET
OAHOMY 3HaKy AaHHbIX, 6ykBe, cumBony, umdpe. Mcnonb3dyeTcsa B kKayecTBe eanHU-
Lbl EMKOCTW 3aNOMUHAIOLWMX YCTPONCTB;

But (Bit) - gBon4Haa eanHuua mamepeHus Konudectsa MHgopmauum («0» mnm
«1»);

CnoBo - onpefenéHHoe coveTaHne BUTOB, MMeEIOLLIEE KOHEYHYIO ANWHY U paccmart-
pvBaeMoe kak eanHoe Lenoe npu nepenade, npuéme, obpaboTtke, OTOOGpaKeHUN U
XpaHeHun nHdpopmauunun. ObbI4HO 16 unn 32 ouT;

HaHHble (Data) - nHopmauus, KoTopasa npeactasneHa B oopmann3oBaHHOM BU-
Ae v npegHasHayeHa ans obpaboTkm ¢ NOMOLLbI0 TEXHUYECKUX CPEeACTB UMK yxXe
obpaboTaHa nmu;

DMA (Direct Memory Access) - npamMon JocTyn B namATb. Pexum nepegavv gaH-
HbIX OT NepudepumnHOro yCTponucTBa MO LUMHE KOMMbKOTEpa HEeNnocpeACTBEHHO B

namMsaTb, MUHYS LeHTpanbHblA npoueccop. bonee 6bicTpein (4o 132 M6/cek ans



3. OnpegeneHus, 0603Ha4YeHNs1 U COKpaLLeHNs

WwuHbl PCI) n yCTOMYMBBIN pexuM, YemM MporpamMmHas nepegada OaHHbIX (Yepes
LeHTpanbHbIN Npoueccop);

8) OpauBep - 650K ynpaBneHus, OPMUPYIOLLNIA HOPMUPYEMbIE CUTHamMbl Ha JIMHUAX
NMHTepdenca; nporpammMa ynpasneHus KOHKPETHbIM NepugepunHbIM YCTPONCTBOM;

9) OudbcepeHumnanbHbIA PEXUM - BXOOHOW CUrHan umeet ABe npoTuBodasHble Co-
CTaBNAOLLME OTHOCUTENBHO LUNHBI 3EMIN;

10)FIFO (First-in, first-out - nepBbIM NPULLES, NepBbIM YLWEN) - MeToA Bydepunsauunn
AaHHbIX Ha OCHOBe nocriefoBaTenbHON ovepeau;

11)UHTepcpenc (Interface) - COBOKYNMHOCTb cpencTB W npasurl, obecrnevmBaroLmnx
B3aUMOAENCTBME KOMMOHEHTOB BbIYMCIIUTENBHON CUCTEMbBI UM CETU;

12)M3P (Mnagwmi 3Havawumn paspsas) - MMHUManbHoe BXOOHOE HanpsXeHue, paspe-
waemoe AUM. Ona AU c konnyectBoM N paspsigoB B BbIXOLHOM perncTpe, OH
paBeH OTHOLLEHMIO AVanasoHa BXOAHOro HanpsbkeHus AL k 2V .

13)OAHONOMIOCHBIN PEXWUM - BXOOHOW CUrHam UMeeT TOSbKO OAHY COCTaBfSOLLYHO
OTHOCUTESTbHO LUMHbI 3eMNU;

14)OAHONONAPHBLIA PEXUM - BXOAHOW CUrHan npuHUMaeT, Kak npaBusio, TONbKO MOo-
NoXuTerbHble 3HadYeHns, Hanpumep: 0...+5 BonbrT;

15)PCI (Peripheral Component Interconnect) local bus - wurHa coegnHeHnsa nepude-
PUNHBLIX KOMNOHEHTOB MOBM.

16)MpepbiBaHKe - npexgeBpeMeHHOe NpUHyaUTENbHOE MpeKkpalleHne HopMaribHOW
nocnegoBaTesibHOCTU BbINOSTHEHWS ONepaummn BblYUCTIUTENBHOW CUCTEMON;

17)SCSI (Small Computer System Interface) — HTepenc CUCTEMHOIO YPOBHSA MariblX
KOMMNbIOTEPOB; B OTNMYME OT MHTEpP(EnCcoB NOPTOB MNpeacTaBnsieT COOOM LUUHY;
ponyckaeT MNOAKMYeHUe K OAHOMY KOMMbioTepy 00 8 YCTPOWCTB BHYTPEHHEro u
BHELLHEro NCNoJSTHEHWS;

18)LlunHa (Bus) - rpynna nuHWiA CBSA3W, NpegHasHayYeHHbIX AN BbINOMHEHUsS onpeae-
NéHHoM onepauunun B npouecce odbmMeHa gaHHbIMMN.

19)USB (Universal Serial Bus) — yHuBepcarnbHas nocrnegoBaTeribHas LWMHa.



TpeboaHusa 6e3onacHoOCTH

4. TPEBOBAHUA BE3OIMNACHOCTH

4.1. Tpeb6oBaHua 6e3onacHocTn ansa NOBM ¢ nogKnOYeHHbIM
yctpoucteom JIA-U24USB

4.1.1. Mo cTeneHn 3awunTbl OT NOPaAXeHNsa anekTpudeckum Tokom NI3BM, K ko-
Topon nogkntodaetcsa yctponcTteo JIA-UN24USB , gomkHa OTHOCUTBCA K
knaccy 3awmthbl | B cootBeTcTBUM € TpeboBaHusamn NOCT 26104-89.

4.1.2. 3axum 3awmtHoro 3asemnenus N3BM gornxeH ObiTb BbINOMHEH cornac-
Ho OCT 12.2.091-94 B cniyyae, ecnv no kakum nubo npuvynHam NMI3IBM
He nMeeT CeTEeBOW LUHYP, Y KOTOPOro 3aXXMM 3alUUTHOMO 3a3eMfeHus sB-
nsieTcs 4YacTbio CETEBON BUNMKMU;

4.1.3. B N3BM, nogknto4yaemon K ceTU, UMEITCSA OMNacHble HaNpPsKEHUs, Mno-
3TOMY Npu €€ aKcnnyaTauumn, KOHTPOSTbHO-NMPOUNAKTUYECKUX U perynum-
pOBOYHbLIX paboTax, npou3sogumblx ¢ NOBM, Heobxogumo cTporo co-
ontogaTb COOTBETCTBYIOLLME MepPbl NPegOCTOPOXKHOCTU:

1) Mepen BkntoveHnem MNIBM B ceTb nUTaHUS NpoOBEPUTL MCNPABHOCTb CeTe-
BOr0 COEOMHUTENbHOMo LUHYypa M COeAMHEHME 3axuMma 3alUTHOro 3a3emMsieHus
M3BM c wurHOoM 3aLMTHOro 3a3eMMNeHus;

2) CoeavHeHne 3axnma 3almTHOro 3asemnexHunsa N3BM ¢ wmHoW 3aWmTHOro
3a3emMsieHnst NPOU3BOAUTL paHbLLe ApYrMx npucoenuHeHun k N3BM, a oTcoeguHe-
HMe — nocrie Bcex 0TCoeaUHEHN;

3) B cnyyae ucnonb3oBaHua NM3BM k koTopon nogknoyeHo yctpouctso J1A-
N24USB, coBmMecTHO C gpyron annapaTypou, npu npoBefeHUU U3MEPEHUn, npwu
obcnyxunsaHum 1 pemoHTe unun BrknoveHun NBBM B cocTaB ycTaHOBOK, coeiMHUTE
32XMMbl 3aLMTHOrO 3a3eMfieHMsl BCen annapaTypbl B LeNnsX BblpaBHMBaHUSA MO-

TeHLNanoB KOpMnycos.;
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4) Mpn pemoHTe MNM3BM 3ameHy noOOro anemMeHTa, MOHTaX WM OEMOHTaX
NPOV3BOAUTL TOMbKO MPW OTKIMIOYEHHOM OT CETU NUTaHUS CETEBOM COEAUHUTENb-
HOM LUHYpE;
5) PykoBoacTBOBaTbCA TEXHUKOW BE@30MacHOCTU U3 PYKOBOACTBA MNOMb30BaTenNs
NM3BM (B KOMNNEKT NOCTaBKN HE BXOAMT).
4.1.4. Pasbopky cxem nogknoyeHun Kk N3BM, B KOTOPOW NOAKMOYEHO YCTPON-
c1B0 JIA-24USB, HaunHaTb C OTKIOYEHUS OT CeTU NUTaHUS BCen annapatypbl, No-

cnegHen otkntountb NMOBM.

4.2. TpeboBaHua 6e3onacHocTu gna ycrtpoucrtea JIA-U24USB

4.2.1. Mo cTeneHn 3awWmTbl OT MOPaXEHNS ANEKTPUYECKMM TOKOM YCTPOWUCTBO
JIA-N24USB oTHocuTCA K kKnaccy 3awmThl 1l B cooTBeTCTBMM C Tpebosa-
Huamm FOCT 26104-89.

4.2.2. YctponcTso JIA-N24USB cogepxut nuuwb Lenn 6e3onacHoro cBepxHus-
Koro HanpsbkeHnsa u, cornacHo NOCT 25861-83 (CT C3B 3743-82) n.
2.1.2 npumedaHune, He TpebyeT cneuumanbHOM 3aliMTbl NepcoHana oT
CIly4anHOro CONpUKOCHOBEHUSA C BTOPUYHBIMW LensiMy nnatbl.

4.2.3. Ina npepoTBpalleHns Bbixoga m3 cTtpos yctponctsa JIA-U24USB Ha
BXOAHble pa3beMbl HEOOXOAUMMO MoAdaBaTb CUrHamnbl C nNapamMeTpamu,
ykasaHHbiMn B Tabnuue (Tabnuua 4. 1). PacnonoxeHusa pasbEMOB yKa-

3aHo Ha pucyHkax (Pwuc. 4.1 n 4.2).
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Tabnuuya 4. 1

MapameTpbl curHanos, nogaBaeMbIiX Ha pasbembl JIA-U24USB

Pasbem OnucaHne BXogHOro/BbIXOAHOro CUrHana
XP1 TTJ1-coBMECTMMBbIN CUrHarn cCoOTBETCTBYIOLLEN NONAPHOCTH.
XP2 MakcumanbHaa amnnuMTyga BXOOHOrO cuUrHana, nogaBaemMoro Ha

aHanorosble Bxoab! ((INO..3 (INO_1..IN3_1)) He 6onee 0£2,5B.

XP3 NHTepdenc USB.

JIA-N124USB

© o\ /o 0} JO

Lindposon / AHanorosbI

XP1 XP2

Puc. 4.1. NepegHsaa naHenb npubopa.

uUsB

=)

Puc. 4.2. 3apHAa naHenb npubopa.
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5. ONMUCAHUE NMPUBOPA U NPUHUUIMNOB

ErO PABOTDI

5.1. HasHa4yeHue n obnactb NpMMeHeHUs

5.1.1.

5.1.2.

5.1.3.

5.1.4.

5.1.5.

5.1.6.

Mpnbop npegHasHadeH ona paboTbl B KAa4ecTBe BHELUHEro ycTpoucTBa
coBmecTHO ¢ 1K Ttuna IBM PC/AT. OcHoBHOE HasHadeHue npubopa —
npeobpasoBaHMe HenpepbiBHbIX (aHanoroBblX) BXOAHbLIX CUrHanoB B
undpoByo opMy, KoTopas yaobHa ansa ganbHenwen obpaboTku cur-
Hana npu nomowwm K.

B kauvecTtBe NM3BM ucnonbayetcsa IBM PC/AT-COBMECTUMBIN KOMMbIOTEP.
B 3aBucumocTn OT nporpammHoro obecrnedeHuss npubop BbINOSHAET
pasnuyHble (PyHKUUKM, CBA3aHHbIX ¢ 06paboTkon pes3ynbTaToB aHanoro-
umdposoro npeobpasoBaHus.

Mpnbop wnMeeT BO3MOXHOCTb nepefayn pesynbTatoB  aHasnoro-
undposoro npeobpasoBaHnsa B UMGPoOBON hopmMe Unn UNGPOBON UH-
dopmauun N3BM Ha BHelLHME yCTpoOUCTBA.

Mpubop wumMeeT BO3MOXHOCTb nNpuéma umdpoBon uHdpopmaumum OT
BHELUHNX YCTPONCTB 1 €€ nepegavy N3BM ana obpaboTku.

Mpy KOMBUHUpPOBaHUKM NNaThl C ApYyrMM obopyaoBaHMEM, BbinyCKaeMbliM
3A0 «PyaHes-lLUnngaes», Bawa NOBM npespawaetca B MOLHYIO WH-
POpMaLNOHHO-U3MEPUTENBHYIO CUCTEMY, CNOCODHYI0 peLlnTb BONbLUMH-

CTBO NpuUKNagHbIX 3aaau.
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5.2. YcnoBusi npuMeHeHus npudopa

5.2.1. HopmanbHble ycnoBus
(Tabnuua 5. 1)

npumMeHeHnss npubop ykasaHbl B Tabnuvue

Tabnuuya 5. 1

HopmanbHble ycnoBusi npumeHeHus (3aBucAT ot tuna NIBM)

TeMnepaTypa oKkpy»KaloLLero Bo3ayxa
OTHocuTENbHas BRaXHOCTb BO3ayxa

ATmMOCepHoe faBneHne

2015 °C
ot 30 go 80 % npu Temnepatype 25 °C

84 — 106 klNa (630 — 795 mm pT. CT.)

YactoTta nutatowen cetn NOBM 50+0,5 Ny,
HanpsixeHne nuTtatowen cetn nepemeH- | 220+4,4 B

Horo Toka NOBM

dopma KpUBOKM NEPEMEHHOIO Hanpsxe- CUHycouaanbHas

Hua nuTatowen cetmn NOBM

5.2.2. Paboune ycnoBua npuMeHeHWs npubopa ykasaHbl B Tabnuvue

(Tabnuua 5. 2).

Tabnuuya 5. 2

Pa6ouune ycnosusa npumeHeHus (3aBucaTt ot Tuna N3BM)

TemnepaTypa okpyxatoLlero Bosayxa

OTHOCcUTEenbHast BNaXHOCTb BO3ayxa

ATMOCepHOe faBreHne

OT15p0040°C

90 % npu Temnepatype 25 °C

70 — 106,7 klMa (537 — 800 mm pT. CT.)

10
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5.3. CocTtaB npubopa

5.3.1. CocTtaB komnnekta noctaesku npubopa JIA-N24USB ykasaH B Tabnuvue
(Tabnuua 5. 3).

Tabnuua 5. 3
HanmeHoBaHue, TMnN Konuuecr- MpumeyaHune
BO
I YnakoBo4yHas kopobka 1
B Hemn:
1) YctpoucTteo JIA-24USB B ynakoBke; 1
2) OtBeTHada yacTb pasbema DHS-26M,; 1
3) OtBeTHada yacTb pasbema DHS-44M; 1
4) KomnnekT nporpamMmHoro obecneveHus; 1 CD-ROM
5) PykoBoacTBO nonb3oBaTtens yCcTpoucTBa 1 Bpovwutopa
JIA-N24USB.
6) Kabenb USB tn A(m)-B(m) 1

11




5.4. TexHuuyeckue xapaktepuctuku JIA-U24USB

5.4.1 AHANOIO-UM®POBOW KAHAT

5411

5412

5.4.1.3

5414
54.15

54.1.6

54.1.7

Yuco aHanoz2o08bix 8x0008

BxodHou mok (npu ycuneHuu =1)
(mpu ycuneHuu >1)

BbixodHoU mok cuecHana 3auumHol 9K-
PaHUpPoOBKU (He 6onee)

Pasbem
Juana3oHbl 6X00H020 HanpsKeHUs

3awuma o HanpsXKeHUo aHano208bIX
exodos

BDeMFI yCcmaHoesieHUs pa6oqeao PeXXuU-
ma

- 4 CUMHXPOHHBbIX AnddepeHumnanbHbIX
BXoAa

- 8 andbdepeHUmanbHbIX BXOO0B
C MyfbTUMIEKCUPOBAHUEM

500 HA

500 nA

10 mA

DHR-44

+2,5 B; 1,25 B; 0,625 B; +0,3125 B;
iI1356,25 MB; £78,125 mB; £39,0625
M

+3,3B

5 MuH

5.4.2 AHAJNOIrO-UM®POBOW MPEOEPA30OBATE/b

5421
5422
5.4.2.3
5424

5425

5.4.2.6

Tun

Pa3speuweHue
Bpewms npeobpa3osaHusi

Ps0 yacmom Ouckpemu3ayuu

3anyck AL

BHewHul cmapm no Ka>k0oMy U3 KaHa-
1108

JenbTa-curma

24 out

1,25 mc..160 mc

6,25; 12,5; 25; 50; 100; 200; 400;
800y
OT BHYTPEHHEero KBapLueBOro reHepa-
Topa

TTJ1-coBMEeCTUMBIN cUrHan, cTapT Mo
norunyeckomy “0”; oNNTENBHOCTb UM-
nyrneca He MmeHee 10 MKC, U 3ambl-
KaHVe CyXMX KOHTaKTOB Ha 3eMIto.




OnucaHune npubopa v NpMHUMNOB ero paboTbl

5.4.3 LUM®POBOW MOPT

5.4.3.1 YHucno nuHut 8 BBOAa / 8 BbIBOAA (C 3aLLENKON)
5.4.3.2 YpoeHU U nopo208bie 3HAYEHUS TTI — coBMecTUMbIE

5.4.3.3 Pexumbi pabomsi nporpaMmMHoe YTeHune/3annco;
5.4.3.4 Pasbém DHR-26

5.4.4 CTATUYECKWE MNMAPAMETPbI AHAJNTIOIO-LUN®POBOIO KAHAJIA

Tunosoe MakcumansHoe
3HaveHue 3HayeHne
5.4.4.1 WHmeepanbHas HesluHeUHoCcmb + 0,0007 % + 0,0015 %
5.4.4.2 CobcmeerHbit wym iamsi (CKO) 0,4 M3P 0,6 M3P
5.4.4.3 [lodasrneHue cuHga3Hou rnomexu -90 ob -120 pb
(ycuneHnune=1) (ycunenue>1)

5.4.5 LUNOPOBOWV ®UNBTP

Kaxabi kaHan umeeT ungpoBon unbTp HU3KKUX YacToT. YacTtoTa cpesa unbTpa (-34b)
3aBUCUT OT YaCTOThbl AUCKPETU3ALUMM KaHana.

YacToTa
aunckpe-
TM3ayum 6,25 12,5 25 50 100 200 400 800
'y

YacToTa
cpesa, 1,62 3,23 6,45 12,91 25,83 51,66 101,66 | 191,66
My
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OnucaHue npubopa n NPUHUKUNOB ero paboThbl

5.4.6 TUMNOBOE PA3PELWIEHNE

YactoTta PaspelueHue (6uT) npu Koad. ycuneHus
auckpeTtumsauum, 'y,
1 2 4 8 16 32 64
6,25 23 23 23 23 22 21 20
12,5 22 22 22 22 22 21 20
25 22 22 22 22 21 20 19
50 21 21 21 21 21 20 19
100 21 21 21 21 20 19 18
200 18 18 18 18 18 17 17
400 17 17 17 17 17 17 17
800 17 17 17 17 17 16 16
3aBucumMocTb pa3peweHna oT HaCcToTbl AUCKpeTusaumm
'Lg 24 e=f==Kyc=1..8 N
< =E=Kyc=16
@ 221
E Kyc=32
g 20 | Kyc=64
o
©
o 18
16
14
12
10
6,25 12,5 25 50 100 200 400 800
Fo, Ny

rI/ICTOFpaMMbI pacnpeneneHna nony4YeHHbIX gaHHbIX NpUBEeOEHbI HUXE.

YCcnoBusi UsMepeHus:

3a3eMI1eHHbIN BXOA;

YacTtoTa guckpeTtmsauum 6,25 Iy,

Yucno cobpaHHbix oTcyeToB 1875 ( Bpems cbopa 300 cek.)

KoacbpmuneHTol yeunenua Ky = 1; 4; 32 ( 1leg = 0,298 mkB,;
0,0745 mkB; 0,00931 mkB).
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OnucaHue npubopa n NPUHUKUNOB ero paboThbl

Kon-Bo gaHHbIX, %

Kon-Bo gaHHbIX, %

Mctorpamma pacnpegenenus npu Ky=1, Fg=6,25 Ny

70+
604
504
404
304
204
10 ‘
) e PN
1 L) L) 4 L) 5 L]
Hopwm. ko ALN
Muctorpamma pacnpeageneHus npu Ky=4, Fo=6,25 Ny
45-
40+
35+
30+
25-
20+
15+
10+
5
| = o g £
6 7

15
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OnucaHue npubopa n NPUHUKUNOB ero paboThbl

ctorpamma pacnpegenexus npu Ky=32, Fa=6,25 'y

8=

]

74

6

Kon-Bo gaHHbIX, %

5e

.

3

W S A S o i o |

o, |

<ONHN |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Hopwm. kog ALMN
5.4.7 OBLWNE
5.4.7.1 lUuvHa nntepdemnca MNIBM USB 2.0
5.4.7.2 [lompebrisemas MOWHOCMb +5B, 500 MA
5.4.7.3 [abapumei 140%115%35 Mm
5.4.7.4 Macca He 6onee 300 r
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OnucaHue npubopa n NPUHUKUNOB ero paboThbl

5.5. YcTpouncteo u paborta npubopa

5.5.1 CTpyKTypHas cxema B3aumMoOeNCTBMS COCTaBHbIX YacTen npubopa nokasaHa

Ha pucyHke Puc.5.1.

N3BM XP2
N3BM oeoen) NA-U24USB
XP1

Puc. 5.1

Nccnenyembln aHanorosbIn curHan nogaeTtcs Ha Bxogbl kaHanoB 0 — 3 ycTponcTtea
JIA-N24USB (6onee nogpobHo o dyHKumoHanbHon cxeme JIA-M24USB cm. n. 5.5.2 Ha
cTp. 17). Yctponcteo JIA-M24USB ocyuwiecTenseT npeobpasoBaHne BXOAHOIO aHanoroeo-
ro curHana B undposyto popmy, yaobHyto nocneaytowen obpabotkm NIBM.

O6meH gaHHbIMM aHanoro-undgpoBoro npeobpasoBaHua mexay NOBM n yctpon-
CTBOM ocyulecTBnsieTcq yepes nitepcpenc USB MOBM.

M3BM npu nomoLm cneuyanbHOM NporpamMmbl, BXOASLLEN B KOMMEKT NOCTaBKU
(Hanpumep ADCLab) unu nporpammsl, paspaboTaHHOM camnm Nonb3oBaTeNEM, OCYLLECT-
BNseT 06paboTKy NocTynatwLwmx oT YCTPOMCTBA AaHHbIX aHanoro-undgpoBoro npeobpaso-
BaHWUA U ynpaBreHne yCTPONCTBOM Yepes nHtepdenc USB.

5.5.2 Onucanwue yctponctea J1A-N24USB

®yHKUMoHanbHas cxema yctpounctea J1IA-M24USB nokasaHa Ha pucyHke (Puc.5. 2).

YCTPOMCTBO COAEPXMUT CrneaytoLime He3aBUCuMbIe y3rbl: aHanoroBo-LngpoBon Ka-

Han (ALK), onopHbIn KBapueBbIV reHepaTop, LndpoBon NopT BBOAA/BbIBOAA, BHYT-

PEeHHUI nHTepdenc ynpasneHms n KoHdpurypaumm, nitepdgenc USB 2.0 n BTopuy-

HbIA UCTOYHMK MUTAHUSA.

5.5.3 AHanoro-uncpoBon kaHan

OcHoBHoe Ha3HayeHne ALIK — npeobpasoBaHue uccnegyemMoro aHanoroBoro cur-

Hana B LncpoByto hopmy.
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OnucaHune npubopa v NpMHUMNOB ero paboTbl

ALK cocTtouT u3 4-x kaHarnbHoro (8-mMv ¢ MynbTUnnekcuposaHnem) 24-x GUTHOro
AUMN c nporpammupyembim yecunutenem. C NOMOLLbIO NPOrpaMmMmMpyemMoro ycunmTens
MO>XHO NMPOrpaMMHO 3agaTtb BxoaHon amanasoH ALLM. Mpu 3agaHum ans paboTbl 0gHO-
BPEMEHHO HECKOJTbKMX KaHaroB (rpynmnbl KaHanoB) — KOAMMUUMNEHT YCUNEHUS B KaXO0M
KaHane MoXeT ObiTb 3a4aH pa3aenbHO Ha KaXKabli KaHar.

NcTouyHnkom TaktoBom YactoTbl AU cnyxnt kBapueBbi reHepatop. CeTka 3aga-
BaeMbIX YacToT onpegenseTtca Tunom npumeHsemoro AUIM n sagaetcs nporpaMmMHbIM
obpasom. HactoTa guckpeTmsaunm MoxeT ObiTb 3adaHa pasnUYHON Ha KaxKabl KaHar.
Takxe B pexxmme 04HOKPATHOro 3anycka MOXHO NPOBOAUTbL OAHOKPaTHOE U3MEPEHUE Mo
KaHany.

B pexvme BHellHero ctapta cbop AaHHbIX HAYMHAETCA Nocre npuxoaa formyecko-
ro “0” Ha COOTBETCTBYIOLLUUIN BXO BHELLIHErO cTapTa. Pexvm BHeLWHero ctapTta 3agaetcs
nporpaMmmMHo.

Cxema curHanos 3awwmTHom akpaHuposkn (GuardO...Guard3), npeacTtasnseT cobomn
OydepnsnpoBaHHYO CPEOHIOK TOYKY MHCTPYMEHTaNbHOMO YCUNUTENS, Ha BbIXOAE KaXdo-
ro kaHana ALI. Ncnonb3oBaHue 3TUX CUrHANoB No3BoSiieT 4OOMTLCS nyyllero nogas-

JeHn4d CVIHC*)a3HbIX nomex.

5.5.4 Uwndposon nopt BBOAA/BbIBOAA

Lincpposown nopt BBOAA/BbIBOAA COAEPXKMT 16 NnHU - 8 Ha BBOA (MopT PB) 1 8 Ha
BbiBOA (MopT PA). JlnHnn BBOAA 1 BbiBOAA He3aBuCcUMbl. BBoa MoxeT cTpobupoBaTbCs
curHanom STR_DIO ¢ cooTBeTCTBYIOLLErO KOHTakTa pazbéma XP1. CtpobupoBaHue ocy-

LLEeCTBINAETCA YPOBHEM JTOrMYECKOIro Hyns.

5.5.5 WHTepdpenchl ynpaBneHsi 1 BBoAa BbiBOAA

BHYTpeHHUN nHTepdeNC ynpaBneHus n KoHpurypauum npeacrasnseT cobon Ha-
Oop perncTpos 1 ynpasnstoLwen nornmkm, HeobxoanMbIn 4N NPOrpaMMHOro 3agaHns Bcex
napameTpoB paboTbl NpeobpasoBaTtens, TakMx, HanNnpumep, Kak:
pexum paboTtbl AUK;
4YUCIO onpaLLMBaEeMbIX KaHanoB;

pexum paboTbl LMdpoBOro nopTa BBOAa/BbIBOAA, U ApYrMe napameTpsbl;

18



OnucaHune npubopa v NpMHUMNOB ero paboTbl

NHTepdenc USB Bepcun 2.0 ocyllecTBnseT ynpasrneHne 0bMeHOM JaHHbIMU MeX-
ay npubopom u NMIBM.

YCTPONCTBOM MOXHO YNpaBndaTb NPy NOMOLLM NOOOro sidblika NporpaMMmnpoBaHns,
KOTOpbIN UMEeEeT BO3MOXHOCTb paboTaTb ¢ nopTamu BBoAa/BbiBoga N3BM. Hanpumep:

Basic, Visual Basic, C, C++ u gpyrue.
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OnuncaHune npmbopa 1 NpMHUMNOB ero paboTbl

KBapueBbl i1
reHepaTop
4,9152 MTI'y

XP 2 4-X KaHanbHbIN CUHXPOHHBI
(8-Mu ¢ MYITBTHIIEKCUPOBAHHEM )
24-x 6uTtHbI AL
C NnporpamMMupyemMbl M yCUNTUTENEM

Pasbém (x1,2,4,8,16, 32, 64)
ALK

anbBaHM4Yeckas pa3BA3Ka

Cxema curHanos
3alWNTHON
3KpaHUpPOBKU

BHyTpeHHUNR
kanubpaTtop

NS

BHyTpeHHﬂﬂ WMnMHaA AaHHbBbIX M ynpaBneHunsd

10 10

BHyTpeHHUM”
nHTepdenc
ynpaBneHus u

LUucdposon nopt
BblBOAA

Pasbém o BTopuyHb i
U poBoOro N HTepCbeVIC KOHPuTypauuu MCTOYHMK
nutTaHus

nopra

USB

LUucdposon nopt
BBOJA

KBapueBbl i
reHepaTop
24 MTy

= >

| Pasbvém nnrtepcdpenca USB I

PyHKUMOHaNbHasa cxema JIA-U24USB

Puc.5. 2
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6. MNMoarotoBka reHepaTopa K paboTe.

6. NMOAroTOBKA NPUBOPA K PABOTE

6.1. dKcnnyTauuoOHHble orpaHU4YeHus

6.1.1.

6.1.2.

6.1.3.

6.1.4.

6.1.5.

6.1.6.

6.1.7.

6.1.8.

Mpn Gonblumnx konebaHusax TemnepaTtyp B CKNAACKMX U pabounx nome-
LLleHUsIX, NornyYeHHble co ckrnaga yctpouctea JIA-N24USB Heobxoanmo
BblAepaTb He MeHee ABYX YacOB B HOPMarsbHbIX YCITIOBUSIX B YNaKOBKe.
Mocne xpaHeHUs B yCNOBUSAX NOBbLILLEHHOW BII@XXHOCTU YCTPONCTBA
JIA-N24USB HeobxoauMo BblaepXaTb B HOPMasibHbIX YCIOBUSX B Teye-
Hue 6 u.

Mpn pacnakoBbiBaHun yctponcTtea JIA-N24USB npoBepuTb €€ KOM-
NIeKTHOCTb B COOTBETCTBUK C N. 5.3 Ha cTp. 11.

MoBTOpHYO ynakoBky ycTpouctsa JIA-M24USB npousBoanTb B criyvae
oTKIoYeHus eé ot NI3BM gna nepeBo3ku unu xpaHeHus. lNepea ynakos-
kon yctponcTtea JIA-MN24USB npoBepuTb €ro KOMMNIIEKTHOCTb B COOTBET-
ctBumn c n. n. 5.3 Ha cTp. 11.

B kadectBe NOBM ucnonb3osatb IBM PC/AT-coBMECTUMbIA KOMMbLIOTEP
¢ USB uHTepdgencom.

Mocne BknoyeHna nutaHua MNMN3BM c nogkntoyeHHbIM ycTponcteom J1A-
N24USB npoBoauTb TOYHbIE U3MEPEHUS HE paHblUue BPEMEHU YCTaHOB-
neHust paboyero pexuma npubopa, TO ecTb He paHbllue 4Yem 4yepes 5
MUH. MOCIie BKIKYeHus npubopa.

He cnegyeT nogkntodatb K 25-My KOHTakTy pasbéma XP1 ycTpounctea,
notpebnsawowume 6onee 100 MA (cMm. n. 7.1 Ha cTp. 24).

[na npepoTBpalleHns Bbixoda u3 cTpod npubopa Ha BXOAHbIE pa3beMbl
HeobxoaMMOo nodasaTth CUrHasnbl C NnapameTpamu, yKasdaHHbIMU B Tabnu-

ue (Tabnuvua 6.1).
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6. MNMoarotoBka reHepaTopa K paboTe.

Tabnuua 6. 1
MapameTpbl curHanos, nogaBaeMbIiX Ha pasbembl JIA-U24USB
Pa3sbem OnucaHue BXoAHOro curHana
XP1 TTJ1-coBMECTMMbIN CUrHarn COOTBETCTBYOLLEN NONSAPHOCTH.
XP2 MakcumansHas amnnuTyaa BXOAHOro curHana, nogaBaembixX Ha aHano-
roBble Bxogpbl ((AINO..3 (AINO_1..AIN3 1)) He bonee 0+2,5B

6.2. PacnakoBbiBaHME U NOBTOPHOE yrnakoBbiBaHUe

6.2.1. lNMpn pacnakoBbiBaHuK YycTpounctea JIA-N24USB npoBepuTb €ro KOoMm-
NIeKTHOCTb B COOTBETCTBUM C N. 5.3 Ha cTp. 11.
6.2.2. PacnakoBbiBaHve yctpounctea JIA-124USB npoBoguTb crnegyowmm ob-
pasom:
1) OTKpbITb YNaKoBOYHYO KOPOOKY;
2) BblHYTb M3 KOpOOKM npubop, KOMNNEKT NporpammMHOro obecneyeHns n OTBETHbIE
4YacTW BHELLUHUX Pa3beMOB, 3aTEM BbIHYTb 3KCMYTALUNOHHYIO JOKYMEHTALMNIO;
3) lNpounssecTn BHELWHUI OCMOTP Npubopa Ha OTCYTCTBME MOBPEXAEHNN;
4) TpoBepuTb MapKNPOBKY, NoMobrpoBaHue npubopa B cOOTBETCTBUM C N. 11 Ha CTp.
45.
5) lNoBTOpHYO ynakoBKy npubopa npou3BoanTb B 00paTHOM Nnopsiake B COOTBETCTBUM
c n. 6.2.2 B cnydae AeMOHTaxa Aans ero nepeBo3kun Unn xpaHeHus. lNepen ynakos-

Kon npnbopa NpoBepUTbL €ro KOMMIEKTHOCTb B COOTBETCTBUM € N. 5.3 Ha cTp. 11.

6.3. lopsaaok yctTaHOBKU

YcTaHoBKa npubopa gennTcs Ha ABe 4YacTu:
1) YcTaHOBKa annapaTHbIX cpeacTB (ycTaHoBKa npubopa J1IA-U24USB);

2) YcTaHoBKa NporpamMMHoOro obecneyeHms.

22




6. MNMoarotoBka reHepaTopa K paboTe.

6.3.1.YcTtaHoBKa npubopa JIA-U24USB

[anee npvMBOANTCS OCHOBHAs1 MHCTPYKUMSI MO yCTaHOBKe Npubopa, O4HaKO Kpome
Heé BaM Takxke crieqyeT pPyKOBOACTBOBAaTLCS PYKOBOACTBOM Mofb3oBaTenNst U TeXHUYe-

CKMMUW coBeTaMu ANns BaLlero Komnbtotepa (B KOMMMEKT NOCTaBKU HE BXOOMT)
1) YcTtaHoBUTb Npubop Ha MecTo, rae oH ByaeTt aKcnnyaTupoBaThCs,;

2) K pazbemy XP3 nogkntounte kabenb USB Trn A-B. BTopown koHeu, kabens

nogkntoynte K MNK.

3) K pasbémam XP1 nnn XP2 npubopa npucoeamHnTe OTBETHbIE YacTu pasbe-
mMoB DHS-26M n DHS-44M ¢ kabensmn, coeanHsWwmMMn nnaTy ¢ nepugepumnHbIMn yCT-
pPONCTBAMU — UCTOYHMKAMM aHanNoroBbIX 1iv LMpoBbIX curHanos. lNpegsapuTensHO He-
06x04MMO K OTBETHBIM YacTaMm padbeMmoB DHS-26M n DHS-44M npunasTe MHOTOXWib-
HbIN Kabernb 1M apyron NPOBOLHMK, COEANHSIOLLNA OTBETHYHO YacTb pasbema DHS-26M

n DHS-44M ¢ UCTOYHMKaMM aHaNoroBbIX U LMPPOBbLIX CUrHanNoB (CM. n. 7.1 Ha cTp. 24);
4) YcTaHoBUTb (Npu HeobxoanumMocTun) nporpammHoe obecneveHne npubopa.

5) Mpnbop JTA-N24USB ycTaHOBEH M rOTOB K paboTe.

6.3.2.YcTaHOBKa NporpaMmMHOro o6ecne4yeHus

@ BaxHoe 3ameyvaHue!
PekomeHOyemcs umemb KOMuko rpoz2pammMbl yCmaHO8KU.

[MporpammHoe obecneyeHne n JOKYMEHTaUUA K HEMY COOEPXUTCA Ha BXOOSLNX B
cocTaB npubopa gucketax unu gucke CD ROM (cm. n. 5.3 Ha cTp. 11).

NHpopmaums o6 ycTaHOBKe nporpaMMHOro obecrnedyeHuns, onucaHne nopsigka pa-
00Tbl C HAM, CBEAEHNS O Ha3HA4YEeHNN U PacrnofOXEHUMN OPraHOB yNpaBIieHUsT COOAEPXUTCSA

Ha 3TUX K& HOCUTENAX. I/IHd)opmau,vm no nporpaMmMmpoBaHnMio NMaTbl HAXOOUTCA TaM Xe.
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Mopsaok paboThl

7. NOPAOOK PABOTbI

7.1. Pa3melueHMe opraHoOB yrnpaBfieHUsl, HACTPOMKU U nogkroye-
HUA npubopa
7.1.1 PacnonoxeHue pasbeMoB (XP1 — XP3) nokasaHo Ha pucyHkax (Puc 4.1 n
4.2)

7.1.2 HasHa4yeHve paszbemoB yctpouncTtea JIA-M24USB ykasaHo B Tabnuue
(Tabnuua 7. 1).

Tabnuua 7. 1
Paszbem Twun HasHa4yeHue
XP1 DHR-26 Lincpposon nopt BBOAa/BbIBOAA
XP2 DHR-44 AHanorosbI BXo,
XP3 USB MpegHasHa4veH Anst obMeHa JaHHbIMU MeXay
MN3BM un yCTE)OI7ICTBOM JIA-N24USB, a Takxe nu-
TaHus YyCTPOUCTBA

7.1.3 HasHayeHve KOHTaKTOB pasbema LmcpoBoro nopTta sBoga/sbisoga XP1
(Pwvc. 7.1) npuBegeHo B Tabnuue (Tabnuua 7. 2).
Pasbem XP1 (Bug cnepeam)

( O \
\
o) _
PBO || 10555199 | | EXT_ST2 10-PA0
PB1 || 297,529 EXT_STO 1 PA?
PB2 || 305020 EXT_ST1 -
PB3 || 40, 5220 EXT_ST3 13 - PA3
140 14 — PA4
PB4 || 595 230 Reserve
PB5 (0] 240 STB_DIO 15 - PAS
160 16 — PAG
PB6 70 176 250 +5B
PB7 0.2 260 SET 0.1 17 -PAT7
oenp || 90180 18 -DGND
(90~ |
- 2
Puc. 7.1
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Mopsaok paboThl

Tabnuua 7. 2
Ha3sHa4yeHue KOHTaKTOB pa3bema uudpoBoro noprta BBoaa/Bbisoga XP1
Homep KoHTaKTa O6o03HayeHue HasHa4yeHue
<1...8> PB<0...7> MopT BBOAA, LMPPOBLIE BXOAbI
9 DGND Lincpposas 3emns
<10...17> PA<O0...7> MopT BbIBOAA, UM(PPOBLIE BLIXOAb!

18 DGND Lindpposas 3emns

19 EXT_ST2 BHewHun ctapt 2-ro ALIM

20 EXT_STO BHewHun ctapt 0-ro AL

21 EXT_ST1 BHewHun ctapt 1-ro AL

22 EXT_ST3 BHewHun ctapt 3-ro AL

23 Reserve Peseps

24 STB_DIO cTpobupytowmMin MMnNynbCc BBOAA, YPOBHEM S10-
rMMYeCcKoro Hyns 3anucbiBaeT 6ant undpoBbIX
AaHHbIX BO BXOAHOW perncTtp nopta PB. Takum
obpasom, cHayana gosmkHbl ObITb NogaHbl Ha
nopT BBOAA AaHHble, a Ha STB_DIO ypoBeHb
normnyeckon eguHuubl. lNocne nogayun Ha
STB_DIO Hu13Koro ypoBHS nopTt BBOAa
CTaAHOBUTCH HEYYBCTBUTESbHBIM K U3MEHEHUSIM
Ha CBOMX BXO4axX WU KOMaHAOM YTEHUS MOXHO
cumuTaTh C Hero JaHHblel.

25 +5B MutaHue (+5 B), TpaHcnpyemoe ¢ pasbema
USB

26 SET 0_1 HavyanbHas ycTtaHoBKa nopTa BblBOAA

@ [NpumeyaHue

1) [nsa cueHanos, nodasaembix Ha KOHMakmsl pasbema XPL yugposoeo nopma 66o-
Oalebisoda Heobxo0uMo ucronb308ams yugposyro 3emnro DGND.

' Mpu Hanuyuu noauyeckoli eduHuubl Ha 8xode STB_DIO u3 nopma PB e [M1OBM 6ydym npoyumaHsi
OaHHble, uMeruuecs Ha HeM 8 MOMeHm camoeao YmeHusi. Ecriu STB_DIO nioe. 0, mo daHHble 3awénkusa-
omcsi 8 mopmy, U UX MOXHO cqYumamab Mo30Hee.
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Mopsaok paboThl

2) 26-ou koHmakm Ha pa3beme SET_0_1 npedHa3HayeH 0 eblbopa HavyarbHoU
(npu nodknryeHuu npubopa Yepes kaberib USB k [TGBM) ycmaHo8Ku rnopma ebi-
eo0a (koHmakmbl <10...17> pasbema XP1. Mcrnonb3o8aHue HadarbHOU ycmaHo8-
KU cmaHo8umcsi akmyarsbHbIM MpU UCMO/Ib308aHUU CU2Ha08 rnopma ebigoda 0rsi
yrpasneHusi pasfnuyHbIMU 8 HEWHUMU CUTbHOMOYHbLIMU ycmpoucmeamu (perse,
mupucmopsb! U m.r.), ko2oa rpu 8KMYeHUU numaHusi eceti cucmemsl Heobxoduma
ycmaHogKa amux ycmpoucme 8 cmpoz20o orpedesieHHoe cocmosiHue (3aMKHY-
mo/pa3oMKHYmMo, 8KIMOYEH/8bIKITIOYEH U Mm.1.).

Ecnu Heobxodumo, Ymobbi 8 HavalribHbIlU MOMEHM 8ce pa3psiObl nopma ebieoda
ycmaHaenueasucb 8 COCMOSIHUE J102u4ecKoU «1», Mo Hy>HO Ha OM8eMmMHOM pa3b-
eme XP1 coeOuHumb 26 u 25 KOoHmakmel.

Ecnu Heobxodumo, 4mobbl 8 HavyarbHbIU MOMEHM ece pa3psidbl nopma ebigoda
ycmaHaenueasnucbh 8 COCmMosiHUEe y1oau4eckozo «0x», Mo Hy>XHO Ha 0M8EeMHOM
pa3beme XP1 coeduHums 26 u 9 (unu 18) KoHmakmeil.

7.1.4 HasHauyeHWe KOHTaKTOB pa3dbemMa aHarnorosoro Bxoga XP2 (Puc. 7.2) npuse-

AeHo B Tabnuue (Tabnuua 7. 3).

Pasbem XP2 (Bug cnepeam)

16 16 - AINO-
AINO+ |2 O q7 831 O || AGND 17 - AINO_1-
AINO_1+(2 O 18 4820/ Guardo 18 -Reserve
Reserve|[3 O 19 o 330 || AGND 19 - AIN1-
AIN1+ |14 O 5 O340 AGND 20 - AIN1_1-
AIN1_1+)|5 O 99 O35 O || Guardl 21 —Reserve
Reserve|6 O 25 5360 || AGND 22 - AIN2-
AIN2+ |[7 0230370 AGND 23 - AIN2_1-
AIN2_1+|8 O p4 4380 Guard2 24 —Reserve
Reserve|(9

O o5 O390 AGND 25 - AIN3-
AIN3+ (1100 5g O4OO AGND 26 — AIN3_1-
AIN3_1+/|110 o7 o 41 O || Guard3 27 — Reserve
Reserve|[120 5g o 42 O || AGND 28 — Reserve
Reserve |[130 og o 430 || +3,3B 29 — Reserve
Reserve |140 5 5 44 Ol| AGND 30 - AGND
Reserve [[150

Puc. 7.2
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Ta6bnuua 7. 3
Ha3HayeHue KOHTaAKTOB pa3beMa aHanorosoro exoga XP2
Homep koHTakta | O603Ha4yeHue HasHa4yeHue
1 AINO+ AHanorosbivt Bxo (+) 0-ro ALM
16 AINO- AHanorosbivt Bxog (-) 0-ro AL
2 AINO_1+ BTopon aHanorosbiv Bxog (+) 0-ro AL
17 AINO _1- BTopon aHanorosbiv Bxog (-) 0-ro AL
4 AIN1+ AHanorosbivt Bxo (+) 1-ro AL
19 AIN1- AHanorosbin Bxog (-) 1-ro AL
5 AIN1 1+ BTopon aHanorosbiv Bxog (+) 1-ro AL
20 AIN1 1- BTopon aHanorosbiv Bxog (-) 1-ro AU
7 AIN2+ AHanorosbivt Bxog (+) 2-ro ALM
22 AIN2- AHanorosbii Bxog (-) 2-ro AL
8 AIN2 1+ BTopon aHanorosbiv Bxog (+) 2-ro AL
23 AIN2 1- BTopon aHanorosbiv Bxog (-) 2-ro AU
10 AIN3+ AHanorosbi Bxog (+) 3-ro ALIM
25 AIN3- AHanorosbit Bxog (-) 3-ro ALl
11 AIN3 1+ BTopon aHanorosbiv Bxog (+) 3-ro AL
26 AIN3_1- BTopon aHanorosbin Bxog (-) 3-ro AU
32 GuardO 3awmTHbIY curHan 0-ro AU (Bbixoa)
35 Guardl 3awuTHbIV curHan 1-ro AU (Bbixoa)
38 Guard?2 3awmnTHbIV curHan 2-ro AU (Bbixoa)
41 Guard3 3awmtHbIn curHan 3-ro AL (Bbixoa)
30, 31, 33, 34, 36, AGND AHanoroBas 3emns
37,39,40,42,44
43 +3,3B BbiBOoA nuTaHms
3,6,9, 12, 13, 14, Reserve PesepBHble BbIBOAbI
15, 18, 21, 24, 27,
28, 29
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7.2 CBepeHus o nopsake NOAroTOBKU K NPpOBeAEeHUIO U3MEepPEeHUn
7.2.1 MpodumnakTuka nomex
7.2.1.1 B cnyyae, ecnv Ucnonb3ylOTCS He BCe aHaroroBble KaHanbl nnatbl, Henc-
nonb3yemMble KaHarnbl HeobxoauMOo 3a3eMnNuTb (COeAMHUTL C aHanoroBon 3emren
AGND). 310 ycTpaHUT HaBOAKY NMOMeX CO CTOPOHbI CBOBOAHbLIX KaHaroB.
Ecnu nx octaBuTb He3a3eMneHHbIMU, TO 13-3a 60NbLLOro BXOAHOMO CONpoTUBIe-
HUA aMddepeHumanbHblX aHanorosbix BXoAoBs, Ha Bxoge AL 6yageT gononHm-
TenbHbIV WYyM, Adaowun yxygweHve otHoweHus C/LW n, kak cnencteue, npusoas-
LA K YMEHbLUEHUIO Yncna apeKkTUBHLIX pa3psiaoB ANs CUrHanoB B UCMNONb3ye-
MbIX KaHanax. 3TN NMOMEXW 3aBUCHT OT KOHKPETHbIX YCIOBUIN NpuMeHeHus npubopa,
N OHW He Bceraa byayT Benuku no BenuymHe. TeM He MeHee, nydlle Bceraa crne-
AoBaTb NpeanaraemMomy Bbllwe npasuny, YToObl UIBMEPSTb TOMNbKO NOME3HbIE CUT-
Hanbl UCNONb3yeMbIX KaHaroB.

@ Cosem
CueHarnbHbIe NUHUU HeUcCrosb3yeMblX KaHas08 XenamesibHO NpucoeOUHIMb K
3emrie 8651u3U pasbéma XP2.

7.2.1.2 )XenatenbHo, 4TOObI BCE YCTPOMCTBA C CETEBLIM NUTAaHMEM UCMOMb30Banmu
O4HY M Ty xe a3y (Mnn dasbl Npyn TPEXFPasHOM NMUTAHUN) NUTAIOLLEro Hanpsxe-
HUs. OTO obecneynT OANHAKOBLIN NOTEHLUMan y 3eMnsiHoro npoBoAa YCTPOUCTB,
YTO YCTPaHUT aPPeKT ypaBHOBELLEHNSA 3apaa0B Npu NpucoegnHeHnn kabenen
YCTPOWCTB ApYr K Apyry. OTOT a(ppeKT onaceH KpaTkoBPEMEHHbIM NPOTEKaHNEM
OOonbLUMX TOKOB Aaxe npu obecTovyeHHOM annapaTtype n3-3a Masnoro conpoTusne-
HUS 3eMMAHON LWWHBI, @ TakKe ceTeBbIX PUIbTPOB, KOTOPbIE YacTO YyCTaHaBMMBaKOT
00 BKNtovatensa nutaHus. NonHoCTbio n3bexaTtb ero paspyLwmTensHOro BAnaHNS
MOXHO, NnLWb crneays chopmMynMpoBaHHOMY Bbile NpaBuiy, T.e. NOAKMYas an-
napaTypy K O4HON u Toun xe pase (paszam) UCTOYHMKA OOLLEero nuTaroLero Hanps-
XeHus.

@ Cosem
lMonpocmy 2o8ops, 8kro4alme ece ucrosnb3yemblie 8 00HOU cucmeme ycmpoucm-

ea: NOBM, ezeHepamopsl, usmepumersibHbie rnpubops U M.40. — 8 0OUH U Mom xe
cemegol «mpOoUHUK» ¢ 06WUM KOHMYpPOM 3a3eMreHus, U mozada He rpudemcs uc-
MbiMbl8amb pa3oyaposaHue om omka3sa cuCmeMb! MPU «HENOHSAMHbIX» 06cmos-

meJsibcmeax.
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7.2.2 PexomeHaauuu no noakstoYeHUo CUrHanoB

7.2.2.1 Ecnun ons nsamepeHunn aHanorosbIX CUrHanoB BblbpaH aguddepeHum-
anbHbIN PeXnM, TO onpeaenseTca pasHOCTb HANPSHXKEHUN Mexay ABYMS BXo4aMu
COOTBETCTBYHOLLLErO KaHana. B 6onbWMHCTBE criydyaes, korga HeT HeobxoanmMocTh B
anddepeHumansHOM BKIOYEHUN, HEOOXOAMMO 3a3eMNATb MHBEPTUPYIOLLNIA BXOA,
Npu 3TOM OYEeHb BaXXHO COEAMHATb UMEHHO MHBEPTUPYIOLLMIA BXOA KaHana Heno-
CpeacTBEHHO C 3emMnen B6N13n MCTOYHMKA CUrHana, B NpOTMBHOM Crlyvyae Hens-
OeXHO NpUCYTCTBUE BBICOKOTO YPOBHS WyMa (bonee nogpobHas MHGopmauus o
cnocobax NoakmntyYeHns npueBeaeHa Huxe).

7.2.2.2 Mpw ncnone3oBaHun audepeHumnanbHbix KaHanos npubopa, Kax-
AbIA UCTOYHUK CUrHana nogknyaeTcs K COOTBETCTBYIOLEMY KaHany npubopa npo-
Bogamu (He cumTtas obLiero NnpoBoaa, posib KOTOPOro MOXET BbINOSHATL LWMHA 3a-
3emneHuns). HenHsepTupyowmn Bxoa npnbopa nogkrtoyaeTca K BbIXOAHOM Knemme
NCTOYHMKA CUrHana, a UHBEPTUPYHOLLMI BXOA Nnpubopa coeauHseTcs ¢ gpyron
KNeMMOW UCTOYHMKA CUrHaa, UMeIoLLEN NMPOTUBOMOSOXHbLIN 3HaK (dpa3y) BbIXOLHO-
ro HanpskeHus (MCTOYHUK andddepeHLmanbHbIn), NMOO 3a3eMnsaeTcs HenocpeacT-
BEHHO Ha Kopnyce UCTOYHWMKA CUrHarna, ecyiv TakoBoW KnemMmbl HET (OQHOMONOC-
HbIN UICTOYHMK curHana). [Npu TakoM BKOYEHUUN CYLLECTBYET OFpaHNUYeHNEe Ha Mak-
CUManbHO AOMNYCTUMOE HanpsiKeHue, NPuKagbiBaeMoe K MHBEPTUPYIOLLEMY «-» U
HEVHBEPTUPYIOLLEMY «+>» BXo4aM npnubopa 0OTHOCUTESIbHO aHanIoroBon 3emnm
AGND.

OTO HanpshkeHne HasblBaeTCsl MakCUMarnbHbIM BXOAHLIM CUHDA3HbIM HaNpsKeHU-
eM (T. e. BO3HMKaloLWeM OJHOBPEMEHHO Ha MHBEPTUPYIOLLEM U HEVHBEPTUPYIOLLEM
BXOAax - «CMHGa3Ho»). Ecnun no uenun 3aszemneHuns npoTtekatoT 605bLIne TOKU, TO
OHM MOTYT HaBECTU Ha TOYKe 3a3eMieHUs NnaTbl HanpsKeHue, npesblllatoLLee
npegensHo gonyctumoe Ansa nnatbl (CM. n. 4.2.3 Ha cTp. 7).

Ecnu yyecTb, 4TO Ha BXxoAbl nogaétcsa guddepeHumanbHOe BXOOHOE HanpskeHne
(n3mepsieMbl curHars), To orpaHnYeHne Ha CMHga3Hy HaBoaKy byaeTt 6onee

CTPOrMM COrfiacHo criegytoLlen opmyne:

|U C[/IH(PMAKC| = |U BXMAKC| - |U LZH(D(D| = 3’33 - |U LZH(D(D|
7.2.2.3 [ns 0oAHONONIOCHBIX UCTOYHUKOB BMECTO CUH(PA3HOIO HaNpshXXKeHns

BO3HUKaeT NPOCTO NoMexa, CKinaabiBarolWwadacd C BXOAHbIM U3MepAaeMbIM CUTHaI10M,

4acTo npusoasllas K CUribHOMY 3allyMINeHUo 1 HEBO3MOXXHOCTHU Kakux-nnobo mns-
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MepeHuin. B Takom cnyyae nepexogaT K MeTody BKAYEHUST OAHOMOSKOCHbBIX UCTOY-
HUKOB B AndpepeHumnansHoM pexume nnatbl (CM. ganee).

7.2.2.4 [OuddepeHumanbHbIi pexum
B aTOM pexunme cuHdasHas nomexa, HaBoanMas B AfMHHbIX NPOBOAAxX coegnHe-

HUA, KOMMEHCUPYETCS B NOSIHOM UHCTPYMEHTAaNbHOM ycunurerne 40 BeNUYnHbI, He
BNusoLWen Ha pesynbtat uamepenus (-90...-130 gb). Npu aTom cxema coeamHe-
HUSA Npubopa ¢ UCTOYHUKOM CUrHana AOSMkHa OblTb TaKOW, Kak NoKa3aHO Ha PUCYH-
ke (Puc. 7. 3).

L 315m N
I~ g
NcTouHKK AINO- uHBepPTMPYIOLLKIA
curHana 1 AINO+ HevHBepTUpYOLLNIA
: s JIA-U24USB
NCTOYHUK AIN3- uvHBepTUpylOLLNIA
curHana 4 AIN3+ HeuHBepTMPYIOLLMIA
FAGND
1 KopnycHas E KopnycHas
= 3emnsa = 3emns
Puc. 7.3

O6paTuTe BHUMaHue Ha TO, YTO 3eMNN UCTOYHUKA curHana n npnbopa He coeau-
HAtOTCS. [py Takon cxeme NCTOYHWK CUrHana gOrmkKeH uMeTb anddepeHumnanbHbiin
BbIXOA.

7.2.2.5 [OuddepeHumnansHbii pexnmm ans ogHOMOMCHbIX CTOYHUKOB
OnddepeHumanbHbIA PEXNUM MOXHO UCMONb30BaTb U AN 0Obl4HBLIX OAHOMONIOC-

HbIX MICTOMHWUKOB CUrHana, yaaneHHblx oT npubopa 6onee 4yem Ha 1,5 m. ICTOYHMK
CcUrHarna umeeT NpsAMyHo CBA3b 00LLEero NpoBoAa M Knemmbl 3azemneHus. [pu aTom
cxema coefiMHeHMs JOoMMKHa BbITb TakoW, Kak nokasaHo Ha pucyHke (Puc. 7. 4).

B 6onblunMHCTBE crydyaeB MOXeT NoTpeboBaTbCA aKpaHMPOBKA CUrHarnbHbIX NPOBO-
A0B C NOAKMIOYEHMEM 3KpaHa K 3eMre Ha npubope nnn Ha UICTOYHUKE curHana, Kak
ykasaHo Hwke. ObpaTuTe BHMMaHMe Ha TO, YTO UHBEpPTUpYylowme Bxoabl npubopa
NpUCcoeanHeHbl K 3eMrie UCTOYHMKA CUrHana Ha Hem xe. NMpn aTom 3emnu npmnbopa
N UCTOYHMKA HE COEaMNHSAIOTCS, a COBCTBEHHO caM CUrHasn nogaeTcsa Ha HEUHBEPTU-

pyrowme Bxoabl npudopa.
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3:|.,5M |
V'

OAHononioCHbINg AINO- vHBepTUpylOLWMIA
MCTOqul AINO+ HevHBepTUpYIOLLMIA
. . :  NA-WN24USB

0 " ’ )

HOMOSIOCHbI
ﬂmcquMK AIN3-  nHBepTUpYIOLLNIA
curHana 4 AIN3+ HevHBepTUPYIOLLUI
AGND
1 KopnycHas ; KopnycHas
= 3emnA —  3eMmsis

Puc.7.4

7.2.2.6 OAOHOMNOMNIOCHBIA NCTOYHUK, HE CBA3aHHbIN C 3€MNEN
B cnyyae npumeHeHns 0gHONOSKOCHOMO UCTOYHUKA 6e3 BbiBOAA 3a3eMIeHNs UNn B

cny4yae, Korga UCTOYHUK CUrHana ranbBaHU4eCKN pa3BA3aH C KrnemMmMmolu 3asemrne-
HUA, HGO6XOD,VIMO ncnonb3oBaTb CXeMy COeANHEHNA, KaK NokKa3aHO Ha pUCyHKe
(Puc. 7. 5).

31,5m N

OpaHonontocHbIN ' .
UCTOYHVK @ ® AINO- uvHBepTUpyOLLUA §
curHana 1 AINO+ HeuHBepTUpPYOLLINK

. ¢ JNA-U24USB
PY [ ]

O/-"-HO"'O“*OCH"'”L AIN3- MHBEpPTUPYIOLLMI
WCTOHHKK * AIN3+ HeuHBEPTUPYIOLLMIA
curHana 4 [

R1 [l] R4 | | AGND
E KopnycHas

R1 — R4 1kOm nnu nepemblyka — 3eMIS

Puc.7.5
B ocobbix cnyyasx MoxeT noTpeboBaTbCs 9KpaHMpPOBKA CUMHaNbHbIX MPOBOAOB C
NoaKIYEeHNEM 3KpaHa K 3emre Ha npubope. Pe3ncTopbl B 3TOM cinyyae Heobxo-
AUMbI, YTODbI UCKMIOYNTE HaTEKaHWe 3apsaa Ha Bxogax npubopa un BbIBO4 BXOO0B
3a npegesnbl 4ONyCTUMbIX CMHGA3HbIX HanpsbkeHn. OnbITHBIM NYyTEM onpeaenure,
YTO NyyLle: pe3ncTopbl NN NepPeMbIYKN.

%) lNpumeyaHue.

Cnedyem obpamume 8HUMaHUe — UHeepmupyroujue 8xo0bl rnpubopa rnpucoeou-
HAmcs K obwemy rnposody UCMOYHUKa cuaHarna ebrnusu npubopa - Ha pasbéme.
Cawm xe cueHan nodaemcsi Ha HeuHsepmupyroujue exodbl rnpubopa.
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MogBoas utor onucaHHbIM cnocobam coeauHeHus, OTMETUM, YTO YHMBEpPCanbHOro
HET, N KaXXabl 3 cnocoboB MOXET ObITb MPUMEHUM AS1S1 CaMbIX Pa3HbIX UCTOYHU-
KOB C TEM UM MHBIM YCNEXOM, B 3aBUCMMOCTM OT YCIIOBUI 3a4a4vm U HeobXxoammon
TOYHOCTU pe3ynbTaTa U3MepeHus.

7.2.2.7 Vicnonb3oBaHWe ABYXUNbHOIO 3KpaHNPOBAHHOIO kabens B anddepeH-
unansHOM pexume
7.2.2.7.1 [Ons anddepeHumanbHOro pexvma npu ncnonb3oBaHUM ABYXXKUINbHO-

ro 3KpaHNMPOBAHHOIO kabensi, TOYKy NpUcoeanHEHUs 3KpaHa HYXXHO BbIOMpaTb
OMbITHBIM NMNYTEM MO HAaUMEHbLLUEMY YPOBHIO NoMex. Bo3aMoHble YeTbipe BapuaHTa

nokasaHbl Ha pucyHkax (Puc. 7. 6 - Puc. 7. 9).

1
NcTouHKK (’\l (") AINO-  nHBepTMpYIOLLKIA
curHanal g o~ | AINO+ HenHBepTMpYtoWMiA
. . NA-N24USB
[ ] [ ]
VICTOYHMK Ta N | AIN3- unHBepTUpyoLwmn
cvrHana 4 U _U AIN3+ HeuHBepTUpYOLLNN
AGND
3emMns
S KopnycHas
r— -— 3emMnd
Puc.7.6

7.2.2.7.2 B cxeme nepsoro BapuaHTa (Puc. 7. 6) akpaH coeamHuUTenbHOro kabe-

ns 3a3emMrieH Ha Bxoae npubopa.

NcTouyHuK
curHana 1

(” AINO-  mHBepTUpYOLLNIA
1 AINO+ HeuHBepTUpYOLLMI

. JNIA-N24USB

N | AIN3- unHBepTUpyoLwun
AIN3+ HeuHBepTUPYOLLMI

AGND

. KopnycHas

-_ — 3emns

MNcTo4YHMK
curHana 4

\/

Puc.7.7
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7.2.2.7.3 B cxeme BTOpOro BapuaHta (Puc. 7. 7) akpaH coeanHUTenNbHOro kabe-
N4 3a3eMrieH Ha BXo4e UCTOYHMKA cUrHana.

7.2.2.7.4 Bblbop MecTa 3a3eMineHns IKpaHHOro NPoBoAa CTAHOBUTCS akTyarb-
HbIM N9 UCTOYHUKOB, yaarneHHbIX oT npubopa Ha paccTosiHue 6onee 20 m. B nto-
Oom cny4vae, coeanHEHNe IKPaHHOro NPoBoAa Y UCTOYHUKA curHana u npmubopa
OQHOBpPEeMeHHOo HegonycTUmo!

TpeTun cnocob coegmMHeHUst HE0BXOOMMO NPUMEHATb AN YAANeHHbIX OQHOMO-
NIOCHBIX UICTOYHUKOB (paccTosiHne oT npubopa 6onee 4yem 1,5 M) € Lenbio yMeHb-
LWEHNA HaBOAUMbIX Ha coeaMHUTENbHbIE NpoBoga NoMex. ICTOYHMK JOMMKEH UMETb
coefuHeHue CUrHanbHOM N KOpnycHOW 3emnun. [1pu aToM cxema coeHEHUST MOXeET
ObITb TAKOW, KaK Noka3aHo Ha pucyHke (Puc. 7. 8). B aTon cxeme aKkpaHHbIM NPOBOA

(ecnu oH ecTb) NPUCOEOMHEH K 3eMIIe Y UCTOYHMKA CUrHana.

NcTouyHuK
curHana 1

(’\) AINO-  mHBepTUpYOLLNIA
1 AINO+ HeuHBepTUpYOLLMI

. JNIA-N24USB

N | AIN3- unHBepTUpyoLWmn
L] AIN3+ HeuHBepTUpYtOL Wil

AGND

P - 3eMns _L KopnycHas

-_ — 3emns

MNcTo4uHMK
curHana 4

Puc.7.8
UeTBEPThIN BapuaHT BKNoYeHUs (Puc. 7. 9) ucnonb3yeT curHan 3awmTHON SKpaHu-

poBku (GuardO...Guard3) gnsa ynyyweHus nogasneHns cuHgasHon nomexun. B aton
CXeMe 3KpaHHbIN NPOBO, NPUCOEANHEH K CUTrHany 3alMTHON 9KPaHMPOBKN Ha BXO-
ae npubopa. OnucaHHble Bblle cnocobbl NOAKITHYEHUS CUTHANOB HE UcyepnbIBatoT
BCE BO3MOXHOCTM npubopa. [na Kaxaon KOHKpEeTHOM 3aaym CcylwecTByeT, nog4vac,
He 04MH oNTUMarnbHbIN CNOCOb coeaMHEHNS UCTOYHKUKA curHana ¢ npnbopom. Ho
Aaxke HaxoxaeHne ogHoro u3 cnocobos MOXeT pelumnTb Bawy 3agayvy. [Noatomy
nepepn BkrtoyeHneM npmnbopa TwaTenbHO HeobxoanMo TuwatenbHo obaymaTtb cxe-
MYy BKIOYEHUS, YTOObI M3MEPSATbL CUrHas, a He YPOBEHb NOMEX B COeAMHUTESNbHbIX

nposogax!
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McTouHUK (’\] — (’\)
curHana 1 v \V
[
[ ]
[ ]
NcTouHmk (’\] —— (7\)
curHana 4 \—~ \Vj

Puc.7.9

Guard0

AINO- uvHBepTUpYOLWNIA
AINO+  HenHBEpPTUPYHOLLMI
o JNTA-N24USB
Guard3

AIN3- unHBepTupyloLLNiA
AIN3+ HeumHBepTUpyOLWUIA

AGND

[
KopnycHas

-— 3emns




MpunoxeHus

8. MPUNOXEHUA

8.1 MeTtponorunyeckue napametpbl ALK
8.1.1 PernameHTUpyOLWME AOKYMEHTHI

Mpw oueHke meTponornyecknx xapakrepmucTuk ALIM obblvHO Nonb3yoTCa NapameT-
pamu, koTopble pernameHTupytotcs FTOCT 24736-81 n OCT 1100783-84. B atu na-
pamMeTpbl BXOOAT:

yncno paspsgos AL,

BpeMsi YCTaHOBJEHUS;

BpeMs npeobpasoBaHms;

HENMNHENHOCTb;

andepeHumansHas HENMMHENHOCTb;

amMnnMTygHO-4acToTHas xapakrepuctuka (AYX);

daszovacToTHasa xapakrtepuctuka (P4X).
CornacHo ykasaHHbIM HOpMaTUBHbBIM LOKYMeHTaM napameTpbl AL onpegenstotca
npu nogaye Ha ero BXo4 NOCTOSIHHbIX YPOBHEN HarnpsbKeHUss BO BCEM AMHaMn4e-
ckom guanasoHe npeobpasoBatend. VckntoveHne coctaBnaot AUX n dYX, koto-

pble onpegenstTcsa npu nogade Ha Bxod AL rapmMoHUYecKkux BO3A4eNCTBUN.

8.1.2 Oco6eHHOCTHU peanbHbIX U3MEpPEeHUn

B peanbHbix ycnosuax AL yacTo ncnonb3ytoTcs ana npeobpasoBaHus B LMGPo-

BOW KO NepeMeHHbIX BXOAHbIX BO3AENCTBUN, @ B TAKOM pexmme YNnoMsiHyTbIX na-

pamMeTpoB 1 3HaHu AYX n GYX MOXeT okasaTbCa HEQOCTATOYHO AN4 onpeaerne-

Hua npumeHnmocTn AL B peanbHbIX yCnoBusix. B 3ToM cMbICie BaXHO OTMETUTb

cnegywoulee:

1) EcTecTBeHHO HasblBaTb cTaTuyeckum pexmmom pabotel AU Takon, npu KoTo-
pom 3a BpeMsi Nnpeobpa3oBaHnst BXOAHOW cUrHanm meHsietcs He 6onee Bennyn-
Hbl M3P ALM. MNpu atom BxoaHow curHan ans camoro AL 6yget ctatuye-
CKMUM, XOTS ON18 TpakTa, Nno KOTOPOMY pacnpocTpaHsaeTcsa curHan go Toro, Kak
nonagetT Ha AU, oH sBndeTcss AMHAMUYECKUM.

2) Tak kak Hapsgy ¢ ALl yacTto mcnonb3yloTcs Apyrne yCTpOMCTBa, Takne Kak:
MynbTUNNEKCOPbI, yeunurtenu, ounbTpbl, YBX, nx uckaxeHua 6yayt cymMMUpo-

BaTbCA C norpelHocTbio AU 1 onpegenaTe METPOSIOrMYECKy0 XxapakTepucTum-
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Ky (MX) agantepa, B cocTaB koToporo Bxoaut ALI. B HacTosiwee Bpems pas-

BUTNE MUKPOINEKTPOHMKN NPUBESO K TOMY, YTO MHOTME N3 NepeYnCceHHbIX yCT-

PONCTB CTann HEOTbEMIEMOM YacTblo MUKpocxem ALIT.
Mpwn aTOM, BCreacTBue AMHaMNYeCKoro B3aMmoencTBUs N3amMepseMoro curHana c
anemeHTamu ALK, 3HaHNSA OCHOBHbIX MeTposiorndecknx xapakrepuctmuk ALIK no
BblLLENEPEYNCNIEHHBIM HOPMATMBHBIM JOKYMEHTaM OKa3blBaeTCs ABHO HeJoCTa-
ToyHo. MNoatomy 3A0 <PyaHes-LUunses> npumeHsieT, Hapsay C perfaMmeHTupo-
BaHHbIMK 3TuMK [OCT, gpyrme meTtponornyeckune xapakrepuctmkm AUK ans pac-
YéTa MHCTPYMEHTanbHOM NOrPeLUHOCTN Pe3yibTaToB N3MEpPEHUS.

3HaHne MX ALK no3BonseT pewmnTb cnegyowme npuknagHbie BONpoChI:

OLEeHKa MHCTPYMEHTasNbHOW MOrpeLHocT! namepeHui. MNMpn aTOM OOSMKHbI yyu-
TbiBaTbCA W BCE (PAKTOPbl, BMSKOWME HA WHCTPYMEHTAlbHYK MOrPeLlHOCTb:
N3MEHEHNS BNUSAIOLNX BEMUYMH (TEMNepaTypbl OKpyKaloLen cpeabl, Hanpsbke-
HUA NUTaHUS, BO3OEVCTBUSA IMEKTPOMArHUTHbIX Monen u apyrnx HemHdpopma-
TMBHbIX NapamMeTpOB BXOAHOMO CUrHana), CBoncTea obbekta namepeHui, 4acTo-
Ta N3MEHEeHUs U3MepSAeMbIX BENNYMH, BbIXOAHbIE CBOWNCTBA YCTPOWCTB, K KOTO-

pbiM nogknoyaetca nnata AU, v ap.;

Bbl6Op cpeactea nsmepeHun, MX kotoporo obecnevnnu 6ol Tpebyemoe KadecT-

BO U3MEPEHUS B N3BECTHbIX YCINOBUAX NpuMeHeHus cpeacts nameperus (CH);

cpaBHeHne CU pasnuuHbix TMnoe no MX. MNMpn 3TOM OOmMkHbI ObITb N3BECTHbI

ycnoBusi npumeHeHunsa CU;

pa3paboTka CMOXHbIX U3MEPUTENbHbLIX CUCTEM, Ucnonb3ys npu 3aTom MX oT-

AernbHbIX KOMNOHEHTOB CUCTEMBbI,

OLIeHKa MOrpeLIHOCTEN naMepuTenbHbIX cnuctem no MX komnoHeHToB. MHoraa
€0MHCTBEHHO BO3MOXHbIM MYTEM peLUEeHNA 3TOW 3a[ayun SBNSeTCS pacHETHbIN
nyTb MO N3BECTHbIM MX KOMMOHEHTOB.
Ncnonb3oBaHue 1 Bblbop Brnaa MX gOmKHO OblTb HaunyywnmMm o6pasom OpUeHTun-
pOBaHbl Ha KOHKpeTHOe npumeHeHne CU.
B cootBetcTBUM ¢ TOCT 8.009-84 HEe06X0AUMO B HOPMATUBHO-TEXHUYECKOWN JOKY-
MeHTauum Ha CU npmBoanTb Takme HopMupoBaHHble MX, NCnonb3ys KoTopble

MOXHO 6b1510 Obl pelnTb creayLne 3agayun:

onpeneneHve pesynbTaTtoB naMmepeHusa (6es yd4éta nonpaBkuM Ha cuctematTude-

CKYI0 NMOrpeLLHOCTb U3MEPEHUS);
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pPacyéT OUEHKN WMHCTPYMEHTasIbHOW MOrpeLIHOCTN U3MEePEeHU JaHHOro Buaa B

pearbHbIX YCITOBUSIX MPUMEHEHUS.
[ns onpegeneHvs pesynbTaToOB M3MEpPEeHUs HanpsbkeHust Ha Bxoge nnatbl AUM
ncnonb3ytTtcs cnegyowme HMX:

AnanasoH BXOAHbIX HanpshkeHun AL,

KO3 PULMEHT YCUNEHUSA NHCTPYMEHTASTbHOIO YCUNUTENS;

KO3 PULIMEHT YCUMNEHNA NPOrpamMMMpPyeMOro yCunuTens;

yncno paspsagos AL (cneposateneHo, BenndnHa M3P);

yacTtoTa gnckpeTtusaumm ALIM.
[ns onpegeneHns oueHKN MHCTPYMEHTannbHOM NOrpeLLIHOCTN N3MEPEHUI NepeMeH-
HOro HanNpPsPKeHUs UCMNOMb3YyTCS crieayowmne napameTpbi:

oLwinbka caBura;

owmnbka AnanasoHa;

4ncno adpdekTuBHbIX paspagos (HIP).
Owunbka gnanasoHa sBNsieTCA cTaTUYeCcKon agaMTUBHOM NOMPELUHOCTbI0. Yuncno
3PP EKTUBHBIX pa3psaoB B 3aBUCUMOCTU OT YaCcTOTbl U3MEPSEMOro curHasna - Kom-
NAEKCHbIM ANHAMUYECKUIA NapaMeTp, KOTOPbIA YYMTbIBaET LWYMOBbIE U HENMHENHbIE
norpewHocTtn ALIK. YOP BkntovaeT B cebs wymbl - aHanorosoun yactn ALK, kBaH-
ToBaHu4, anddepeHunanbHon HenmHenHocTn AL, nHTerpaneHy0 HENMHENHOCTD,
N MHepUMOHHbIe cBorcTBa 3BeHbeB ALIK.
Momumo Y3P - komnnekcHoro napameTpa, UCNOSb3YTCSA YaCcTHblE AUHaMUYeCKue
HMX:

OTHOLUEHMe curHan/Lwym;

KO3 PULMEHT rAPMOHUK (HENNHENHbBIE UCKAXKEHWS);

OTHOCUTESbHbIE YPOBHU rapMOHMUK;

OTHOLUEHMe cuUrHan/lWwym + NCKaXKeHWs;

peanbHbIN ANHAMUYECKUIA ONana3soH.
Bce yacTtHble guHamnyeckme HMX ncnosnb3yoTcsa B 3aBMCUMOCTU OT 4acToTbl
BXOAHOroO curHana, YyactoTtbl gnckpeTtusaumm AL, koadduumeHToB yenneHus
ALK, pexvmmoB BKNIOYEHNSA ycunutenemn n gnanasoHa xapakTepucTukm npeobpaso-

BaHua AL nnathbl.

8.1.3 CrtaTtunuyeckue napameTtpbl AL

30ecb onucbiBatoTca ctatudeckme napameTpbl AL, koTopble pernameHTUpoBaHbI

FOCT 24736-81 «[peobpasoBaTtenu nHTerpasnbHble LMGpPOo-aHanorosble 1 aHano-

37



MpunoxeHus

ro-undpposble. OcHoBHble napameTpbl» n OCT 1100783-84. PucyHok (Puc. 8. 1)

npu3BaH Nomoyb Gonee HarnagHo NpeacTaBUThL NPeaAMeT 06CYyKaeHUS.

A 3HaueHue
BbIXOQHOTO Koaa
AUN
MorpelwHocTb
<
1 AvanasoHa
MakcumanbHbIn
Kon
(2
— OundbdepeHumnansHas
¥ HENMHEeMHOCTb
WHTerpanbHas
HENVHENHOCTb
YpoBeHb
KBaHTOBaHMS
l N LLlar kBaHTOBaHMWS
B ﬂogeLUHOCTb casura

Uex.MAKC U

Puc.8.1

PucyHok 1. Ctatnyeckue napametpbi AL

Xapaktepuctuka npeobpasoBanusa Xl (2) — 3aBucumocTb BbixogHoro koga AU

OT BXOAHOro HanpsixeHns Upgy.

UpeanbHasa xapaktepucTuka npeobpasoBaHus (1) — npsamas nuHus, «Hanbornee

NPUONMKEHHas» K TOYKaM XapakTepuUCTMKM NpeobpasoBaHus.

Yucno paspsagos AL, N. [IBonyHbIM norapngpm MakcumManbHOro Yymcna KogoBblx
koM6uHaumi Ha Bbixoae ALIM. Ecnn uncno paspsigos N, Torga uncno 2" gact ko-
NMYecTBO KOMBUHALMI B BbIXOOHOM Koae npeobpasoBartens B AgnanasoHe 0, (2N—
1).

Mpumep. Ona 12-paspsgHoro AL konnyectBo koMBUHaLKMIA cocTaBUT 2%=4096 B

ananasoHe ot 0 go 4095.

Bpems npeobpa3oBaHus, tpps. VIHTEPBAN BpeMeHn OT HaYana npeobpasoBaHns
AU oo nosiBNeHns Ha BbIXOAe YCTOMYMBOIO KOoAa, COOTBETCTBYIOLLIENO BXOLHOMY

HanpsKEHWH0.
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MorpewHocTb caBura. CMelleHne XxapakTepPUCTUKN Npeobpas3oBaHnA B TOUKE Ha-
Yyana koopauHat rpaduka. Nocne Toro kak AL cbanaHcnpoBaH, MUHUManbHOE
3HaveHue koga AL, cooTBeTCTBYIOLWEE MUHMANBHOMY BXOOHOMY HanpsXeHuto
MOXeT OTNIMYaTbCs OT 3HAYEHNSS MUHUManbHOro Koda Ha naearnbHON XapakTepu-
CTUKe.

Ecnu paccmatpusaTb AL Kak BONbTMETP, TO MNOrpeLlHOCTb caABUra n NnorpeLHoCcTb
AvanasoHa paBHOLEHHbI CUCTEMATUYECKON COCTABISAOLLEN OCHOBHOM MOrpeLUHo-
CTW NNaTbl BO BCEM AManasoHe BXOAHbIX HanpskeHun. [pu aToM npuHLmMnmansHo
TO, YTO BESIMYMHA STOW MOrPELLHOCTU 3aBUCUT OT YCUIEHUSI MHCTPYMEHTANbHOMO n

nporpaMmMmpyemMoro ycunuTens, a Takke ot gnanasoHos ALIMMT.

OTKNOHeHMe B KOHeYHOW TouKe, dng. [orpelwHoCcTb AnanasoHa, T.e. NorpeLLHoCTb

npeoGpasoBaTtensi B KOHEYHOW TOUKE AnanasoHa.

lMpumeyaHue.

O6bI14HO noepewHocmb cdsuza u duanasoHa ebipaxkatomcs 8 eduHuuax M3P.
MoporoBbIN ypOBeHb - BENMYMHA BXOOHOIO aHanorosoro yposHs AL, npu koTo-
pPOM BbIXOOHOW Ko MeHAeTcsa Ha 1. ObLiee Yncno noporoBbIX YpOBHEN BCNeACTBME
HanMuusa gudpdepeHunanbHON HENMMHENHOCTN MOXET ObiTb MEHbLLE YnUCra YypPoB-

Hen kBaHToBaHMA ALIMM.

UHTerpanbHasi HeNIMHEMHOCTb (MW NPOCTO HENMMHEeMNHOCTb). OTKIIOHEeHME Mo
BepTUKaNIbHOW OCK TOYEK peasibHON XapaKTepUCTUKN OT naeanbHON XapakTepucTu-
Kn npeobpasoBaHus, 4endawmx nomnosiam pacctosiHme (no ocu abecumce) mexay
cpegHUMK 3HaveHMs MK noporoBbix yposHen XI1 (cm. rpaduk). NamepsieTca B npo-
ueHTax unu egnHnuax M3P. MIHTerpanbHas HENMHEMHOCTb SABRSETCA (PyHKUMEN ot

noporosblx yposHen ALIMM.

lMpumeyaHue.
lpu paspabomke AL npedycmampusarom 803MOXHOCMb peayiupo8KuU rnogpeul-

Hocmu cosu2a u duana3oHa, a makxke HesmuHelHocmu 07151 UX MUHUMU3auuu.

OuddepeHumanbHas HeNMMHEMHOCTb (HEMOHOTOHHOCTL), dgue. OTKNOHEHME
pPa3HOCTW OBYX aHaNoroBbIX CUrHanoB, COOTBETCTBYHOLLMX NOCreaoBaTeNIbHON
CMeHe KoAOoB, OT 3Ha4YeHus1, cooTBeTcTBYyoWero eanHuue M3P. NHadve rosops, npu
MOHOTOHHOM YyBennyeHun curHana Ha Bbixoge AU moxeT BO3HMKaTb KOA, KOTO-
pbI COOTBETCTBYET OLHOMY U TOMY XXe BXOOAHOMY CUrHarny, B TO BPeEMS Kak cam

BXOQHOW CMrHan nameHuncs 6onee ogHOro Lwara KBaHTOBaHUS, KOTOPbIA paBeH
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Usxmakc./2". MamepsieTca B npoLieHTax unu eamnuuax M3P. duddepeHumnansHas

HENMMHENHOCTb - (PYHKUKNSA MOPOroBbIX ypoBHen ALIM.

lMpumep.
LuppeperyuanbHas HermuHelHocmb 8 rososuHy M3P 2oeopum o mom, 4Ymo dsa
B8XOO0HbIX YPOBHS, pa3fiudarouuxcs Ha rnoslo8uUHy waea KeaHmoeaHusl, 8bl38aru ro-

sAerieHUe coomeemcmeayuux coce0HUxX Ko0o8 Ha ebixo0e ALII.

lMpumeyaHue.

B peanbHom AT no kakum-niubo npuduHam Moxxem 803HUKamp npornadaHue Koda
Ha e20 8bIx00e, YmMo 3KeUBaSIEHMHO r10si8rieHU0 BughghepeHUUanbHOU HENTUHEUHO-
cmu. Omrnudue 8 mom, 4ymo cama no cebe dugepeHuuanbHas Mo2pPewHoOCcCmMb
sen9emcesi cucmemamu4yeckol no2pewHoOCMbo, Mo eCmb, 803HUKaem aceada rpu
rnodaye Ha exod ALJ[1 coomeemcmeyow,e2o 8xo0HO20 cuzaHarna, a rpornadaHue Ko-
Oa yYauwe senssiemcs crydalHbIM poueccoM U 3asucum om ycriogul obmeHa Mo

wuHe OaHHbIX T1K.

8.1.4 OuHamunyeckmne napameTtpbl ALIK

B peanbHbIX ycriosusax akcnnyaTtauum ans onncaHna MX ALK yaobHo ucnonb3o-
BaTb He TOMbKO CTaTU4ecKne, HO N JUHaMNYeCcKne napameTpbl, KOTOpble, COrfiacHo
FOCT 8.009-84, npeactasnsatoT cobon MX CU, B koTopbIX BbIxoaHasa peakuuna CU
onpegensieTcs 3HaYeHNSIMU U3MEPSEMOro CUrHana n 3MeHeHNAMN 3TOro curHana
BO BPEMEHM.
OuHamnyeckne napameTpsl AL cnegytowme:

OTHOLUEHMe curHan/wym;

OTHOLUEHME cUrHan/lWym + NCKaXKeHWs;

KO3 PULMEHT HENMUHENHBIX (FAPMOHUYECKNX) UCKaXKEHWNA;

OTHOCUTESbHbIE YPOBHU rapMOHMK NPU rapMOHNYECKOM BXOAHOM BO34ENCTBUN;

peanbHbIN ANHAMUYECKUIA ONanasoH;

4YNCNO APPEKTUBHBIX pa3paaoB.
KoMnneKcHbIN AMHaMU4ecKknin napameTp - YNCIo aPEKTUBHBLIX pas3psigoB B 3aBu-
CUMOCTU OT YaCTOTbl BXOQHOIO rapMOHUYECKOro curHasna cYMTaeTcsl OCHOBHbIM AN
ALLK.
Kpome Toro, nmeet cmbicn npusoanTts MX anddepeHumanbHyo HENUHEMHOCTb U

yCpeOHEHHYIO XapakTepUCTUKY Npeobpa3oBaHns, U3MepeHHbIE B AUHAMUYECKOM
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pexume Kanubposku. B onpeaenéHHbix npumeHeHnsax ALK (Hanpumep, B paguorno-
Kauum) sHaHue atnx MX nossonsieT 060CHOBaHHO peLunTb 3agady Bblibopa CU.

[ns Toro 4To6bLI N3MEPUTb AMHAMUYECKME MeTponorndyeckne xapakrepmuctnkmn ALK,
MOXHO NoJaTb Ha ero BXoA TECTOBbIV CUHYCcOMAANbHbIN CUTHAN U BblYUCNUTL 3a-
TEeM C NOMOLLbIO BbiCcTporo npeobpasoBaHuio Pypbe (BMNP) yacTOTHLIM CNEKTP Bbl-
xogHoro curHana ALI. B kauecTtBe kanmbpoBOYHOIo cUrHana BblbmupaeTcs rapmMo-
HUYECKUIN CUHYCOMAlbHbIA CUrHan HU3KOYaCTOTHOIO reHepaTopa C UCKaXKEHUSMN,
npuemnemsiMu ansa pabotsl ¢ AU nmetrowenca paspsagHocTu.

lMpumeyaHue.

100 cueHanom Odanee nodpasymesaemcsi criekKmpalsibHasi cocmasssouwas, coom-
gemcmeyrow,asi 8X00HOMy cuzHary Kanubposku. LLlym ornpederissemcsi Kak co80-
KYyrHOCMb 8CeX OoCMmarsibHbIX HexesiamersibHbIX KOMIOHEeHM:. noboYyHbIX Yyacmom u
WwyMo8020 hoHa, He cyumasi 2apMOHUK cu2Harna.

8.1.4.1 OTHoweHune C/LL.

[ns ero nony4yeHns HeobxoAMMO NPOCYMMMPOBATb MOLLHOCTU CriekTparibHbIX CO-
CTaBNAOLWMNX, 3a UCKITHOYEHMEM MOCTOSIHHOM COCTaBMSOLWEN U TapMOHUK CUrHana,
N BbIYMCIIUTb OTHOLLEHNE MOLLHOCTU FMaBHOM CNeKkTpasibHOW COCTaBNALWEN K pe-
3ynbTaTty CyMMUPOBAHUA.

B cnyyae ngeansHoro AU BIMN® namepeHHon peanuaaumm gacT y3KOMNOMOCHbIN
CMNEKTP C APKO BblpaXXeHHbIM rMaBHbIM MakCUMYMOM, COOTBETCTBYHOLLUM YacToTe
nogasaemoro Ha Bxog AL cuHycomnganbHoro HanpsikeHus. Npnyém, MOLLHOCTb,
cocpefoToveHHast BGrm3n rmaBHOro MakCMMyMa, o OTHOLLEHMIO K OCTallbHOWN
MOLLHOCTI, pacnpeiesieHHoN B OCTarlbHOM YacTu YaCcTOTHOro AuanasoHa, byaer
MakcumarbHa.

Ha npaktuke oTHoweHne C/LU MOXeT yunTbiBaTb rapMOHMKM OCHOBHOW YacTOThl,
€CIn 3TO yKasaHo creumanbHo. Takon napaMeTp HasbiBalOT OTHOLLUeHUEe CUrHana
K Wwymy nntoc uckaxenus (C/[lLU+U]). Ona noeansHoro AL, kak nssecTtHo, ¢ yye-
TOM TOJIbKO LWyMa KBaHTOBaHUSA cnpasennmBo cooTHoweHne C/LU
[aB]=(6,02>N+1,76), rae N — yucno paspsagos AU, B cnyvae noeansHoro 16-
paspsaHoro aTo gact 6,02 16+1,76=98[ab]. icnonb3oBaHune peanbHoro AL, He-
MWHYEMO BHOCSLLIErO JOMNOSHUTESbHbIE NOrPELLIHOCTM B NPOLECC U3MEPEHUS, NpuU-
BedeT K yxyawenuo C/LL.

JKcnepuMeHTanbHO MOXHO uameputb C/[LU+U], ncnonb3ysa BblICOKOKa4YeCTBEHHbIN

namepsieMbi curHan n Boldncnas b, Bknoyas B NOHATUE LWyMa U rapMOHUKN
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curHana (uckaxenus). Torga, nogctaBnAs Nosly4eHHOE OTHOLLEHWE B ONUCAHHYHO
dopMyIy, MOXHO HANTN YNCIO APPEeKTUBHBLIX paspsgos ALMM.

8.1.4.2 KoacdpdumumeHT rapMmoHnYeckmx uckaxeHmm (Kr)

OnpepgenseTcs HENUHENHOCTBLIO XapakTepPMUCTUKN Npeobpa3oBaHns Ha onpeaenéx-
HOW 4YacTOTE M BbIYUCIISETCS Kak OTHOLWEHME CYMMbl pacCUYMTaHHbIX BblLLEONUCcaH-
HbIM 0Opa3oM MOLLHOCTEN rapMOHMK K MOLLIHOCTW rflaBHOW CMEKTpanbHOW COCTaB-

NALWeN NN NepBon rapMOHUKE.

Mpumep. [ns cnyyas ncnonb3oBaHus 2-n, 3-n, 4- 1 5-1 rapMOHUK
Kru(o5] =10Lg|(8 ((A)7 +(A)* +(A)*+(A)?))/(AY]
roe A; — amnnuTyaa OCHOBHOMW rapMOHUKN, A, 5 — aMnUTyabl rapMOHUK OCHOBHOWM

yacToThbl.
8.1.4.3 PeanbHbln AMHamMunyeckun amanasoH (PO0).

OnpepgenseTcs Kak OTHOLLEHWE SHEPrMN OCHOBHOW CreKTpanbHOW COCTaBMAOLLEN
CUrHana Kk amnnutyge cregyrowen no BefIMYnMHe rapMOHUKUA UKW LWYMOBOMY Bbl-
Opocy. 3HaHue PL[ npuobpeTaeT BaXXHOCTb B TEX MPUMEHEHUSAX, rOe rapMOHUKK,
NoBoYHbIE COCTaBMSAIOWMNE U WYMbl HE OOMKHbI NPEBOCXOAUTL MO YPOBHIO CaMbli
cnabbin 13 nognexawmx npeobpasosaHuio curHan. B 6onblumMHCTBE crnydaeB 3Ty
MHOpPMaLNIo JaeT oLeHKa YpoBHSA rapMoHuk B nosioce ALK, nockonbky 6onbluas
N3 rapMOHMK 0BbIYHO NPEBOCXOAUT LYMOBOM OOH U NOBOYHbLIE KOMMNOHEHTLI. 3Ha-
HMe peanbHOro AuvHamuyeckoro gvanasoHa ALK B coctaBe pagnonokauMoHHON
cuctembl obecrneynT BO3MOXHOCTb OLEHKM €€ NMPUMEHUMOCTU Ons onpenerneHus
cnabblx CUrHamnoB.

8.1.4.4 Yucno achdekTuBHbIX pa3psanoB (Y3P), Nagpoe.

LLyM 1 rapMOHUKM BAUKAIOT HA TOYHOCTb U3MepeHuin. MoxHO ckasatb, 4yto y AU
yMeHbllaeTca paspsagHocTb. UOP yunTbiBaeT niobble BuAbl norpewHocTen. Bee
ownbkm npeobpasoBaTtens, obycrnoBneHHble anddepeHUmansHOM U MHTerpanbHom
HENMMHENHOCTAMMU, anepTypHON HeonpeaeneHHOCTbO (O)XXUTTep), U NPOMNYCKOM KO-
A0B, BbICTYMalT KakK COCTaBMsLWME HEKOTOPOW CyMMapHOW cpedHekBagpatuye-
CKOW norpewHocTn. HeTpyaHo nokasatb, 4to YOP BbluMcnseTcs no dopmyne:
Naoo=(C/[WW+WN]-1,76)/6,02, roe C/[LLU+WN] BbuMCNsSeTCA NO pe3ynbTaTy BblYUCIIEHUSA
npeobpasoBaHns Pypbe N3MEPEHHOro KarimbpoBOYHOIrO rapMOHUYECKOro cUrHana.
8.1.4.5 O6opynosaHue, co3gaHHoe 3A0 «PygHes-LUnnaes», nossonset
kanubposaTtb ALK B AUHaMnyeckom pexume no napamerpam, nonydaembiM C Mo-
mMoLpbto BMNd, ¢ TouHoCTbO A0 16 pa3psiaoB M oueHuBaTb napameTtpbl ALK ¢ Tou-

HOCTbIO 0O 24 pa3paaos.
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8.2 Ycnosusa akcnnyaTauuu npuéopa

Mo knaccudumkaummn ycnosun akcnnyataumm POA gaHHbIN npubop OTHOCUTCA K

nepsou rpynne (Tabnuua 8. 1).

Tabnuua 8. 1

MapameTpbl POA 1 onpegenstowme ux gectabmunusnpyrowme akropsbl

MapameTphbl 3HayeHUs napameTpoB
. MpoyHOCTb NpK CMHYconganbHbIX BUOpaUnsax
n, g 20
a, M/c? 19,6
{gpin, YAC >0,45
. OBHapyxeHune pe3oHaHCOB B KOHCTPYKLUK
n, Ny 10...30
X, MM 0,5...0,8
tapg, MUH >0,4
. BospencTere noBbILLIEHHOW BAAXHOCTU
Bn, % 80
ut, K 298
tBbIﬂa b 48
. BosgencTtBrne noHmxeHHON TemnepaTypsbl
Ulnpa , K 233
ulp6 K 278
topm, M 2...6
. BosgencTtBre noBbILIEHHON TeMnepaTypbl
Unpa, K 328
up6a K 313
tBbm, Yy 2...6
. BosgencTtBrne noHMXeHHOro aTMoCcqepHOro AaBneHns
u, K 263
r, kMNa 61
tBbm, Yy 2...6
. MpoyHOCTb NpY TpaHCNOPTUPOBAHUN
ty, MC 5...10
n, Mun* 40...80
Awaxe, M/C? 49...245
. BosgencTtBune conaHoro (Mopckoro) TymaHa ¢ gucnepc-
HoCTbIO (95% Kanenb) A n BogHOCTbIO B
u, K 300
A, MKMm 1...10
B, r/im® 2...3
tBbIﬂa Y 24




9. TEKYLLUWW PEMOHT

PemoHT npnbopa, a umeHHo yctponctaa JIA-N24USB, ocyliectBnsaeTcs

npeanpuaTnem n3arotoButTesieM.

10. TPAHCNOPTUPOBAHUE N XPAHEHUE

10.1 Yctpownctso JIA-N24USB TpaHCNOPTUPYIOT B 3aKPbITbIX TPAHCMNOPTHBIX
cpeacTBax ntoboro BMaa.

10.2 Tlpwu TpaHcnopTupoBaHum camoneTtom J1A-N24USB gosmkHO BbITb pasmMelLe-
HO B OTansiIMBaeMoM repMeTU3npyemMoM OTCeKe.

10.3 Knumatunyeckue ycnosus TpaHcnopTtuposanHus J1A-24USB He JomKHbI Bbl-
X0OuTb 3a npegenbl npeaesibHbiX YCNoBUK, yKa3aHHbIX B Tabnuue (Tabnuua
10. 1). Mo mexaHn4YeckumM BO3AENCTBUAM NpeaerbHble YCIOBUS TpaHCNOpPTU-
poBaHUSA OOSMKHbI COOTBETCTBOBATL TpebosaHmam rpynnbl 3 cornacHo FTOCT
22261-94.

Tabnuuya 10. 1

MpepenbHble YCNOBUA TPAHCNOPTUPOBaHUS

Temnepatypa okpyxatoLiero Bo3gyxa Ot munyc 25 go nntoc 55 °C
OTHOCcuTenbHas BraxHOCTb BO3ayxa 95 % npun 25 °C
ATMOCepHoe faBneHne 7 — 800 MM pT. CT.)

10.4 Yctpownctso JIA-N24USB 0o BBeAeHWS B SKCNyaTauumio cregyeT XpaHnTb
Ha cKnagax B ynakoBKe npeanpusaTua-u3rotoBuTens npu temnepaType oKpy-
Xarowero sosgyxa 5 — 40 °C 1 oTHOCUTENbHOM BRaXXHOCTH Bo3ayxa 80 %.

10.5 XpaHutb JIA-N24USB 6e3 ynakoBku criegyeT npu Temnepartype OKpy»xato-

wero Bosgyxa 10 — 35 °C n oTHocuUTEeNbHOM BriakHOCTK Bo3ayxa 80 %




11 B nomMelweHusix Ans XpaHeHUs coaep>kaHue Mblfv, NapoB KUCIOT U LEenoYven, arpec-
CVBHbIX ra30B 1 ApYrMx BpeaHbIX NPUMECEN, Bbi3blBaOLWMX KOPPO3NID, HE AOMKHO

npeBbilaTbh coep>XaHne KOppo3NOHHO-aKTUBHbIX areHToB A4 aTMOCd)epbl Tuna 1 no

MOCT 15150-69.

11. TAPA U YINAKOBKA

YcTponcTteo JIA-N24USB ynakoBbiBaeTCs B NOSIMATUIEHOBbLIN NAKeT, a 3aTeM B ynako-

BOYHYIO KOPOBKY (CM. n. 5.3 Ha cTp. 11). B 3Ty e ynakoBO4YHYO KOPObKY yknagbiBaeTcs

KOMMNSIEKT nocTaBku Npubopa, nepeymcrieHHbin B N. 5.3 Ha cTp. 11.

12. MAPKUPOBKA

O60o3Ha4veHne npubopa ykasbiBaeTCs Ha ero nepeaHen unu 3agHen naHenu. Jarta
BbIMyCKa, CEpUNHbBIN HOMep Npubopa obo3HavaeTcs Ha Haknenke (apneike). Nnombuposa-
Hue Npmbopa OCyLEeCTBNSETCS NYTEM HAKNENKN APMblKa HA HUXKHEN NOBEPXHOCTU Kopny-

ca. Ha MecCTe, 3aKpbiBaloLLEM OAWH N3 BUHTOB KPEMMEeHUs KpbILWKX Koprnyca npubopa.

@ [lpumeyaHue!
Bo usbexaHue pa3pyweHus siprbika u ympamsi nrompebumersnem rpasa Ha 2a-
paHmMulHbIl peMoHmM, Heobxodumo obepeaame SApJibiIKk om 8030elicmeusi aspec-
CUBHbIX XUOKOCcmMel, pacmeopumerneli U MexaHU4eCKUX rospex0eHud.



