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1. BBEOEHMUE

1.1. PykoBogctBo no akcnnyatauun (PJ) npeaHasHadeHo ons paboTarowmx ¢ BHELUHUM
YCTPOMCTBOM aHarnoro-umdposoro npeobpasosaHus ona IBM PC/AT-coBMeCcTMMbIX
komnbtoTepoB JIA-N24USB (manee «npubop» mnm «yctponctso JIA-N24USB») nuy
n obcnyxuBatroLLero nepcoHana.

1.2. PykoBogctBo no akcnnyaTauum (P3) BknovaeT Bce HeobXxoaumble cBeOeHUst O
npuHumune paboTbl N TEXHUYECKMX XapaKTepuCcTukax npudopa, o noarotoske npmnbo-
pa Kk pabote n nopsagke paboTbl ¢ NpnbopoM. 3HaHMs ITUX CBeAEHUA HEOBXOOUMbI
ana obecnevyeHnss NOSTHOMO UCMONb30BaHMA TEXHUYECKMX BO3MOXHOCTEN npubopa,
NpaBUbHOW 3JKCnnyaTauum n nogaepxaHus npubopa B MOCTOSAHHOW FOTOBHOCTM K
JEeuNCTBUIO.

1.3. K akcnnyataumm npubopa gonyckaetcs obCnyxvmBaroLMi nepcoHarn, Xopowlo n3y-
YMBLUMK HacTodLee P3.

1.4. B cBsA3M C NOCTOSIHHOM PabOTOM NO COBEPLUEHCTBOBAHUIO U3OENUs, NOBbILLAKOLWEN
ero HageXHOCTb W yryyllaloLlmne ero akcnnyatalmMoHHbIe XapaKTePUCTUKK, B KOHCT-
pyKuuio npmbopa MoryT ObITb BHECEHbI HE3HAYUTENbHbIE U3MEHEHUS, HE OTPaXKeH-

Hble B HacTosweM usgaHum P3.

2. HOPMATUBHBbIE CCbIJTIKU

B HacTosiLLeM OOKYMEHTE UCNONb30BaHbl CChINKM Ha creayolime cTaHaapThbl:

1) FOCT 26104-89 (M3K 348-78) Cpeactea U3MepEHUN NEKTPOHHbIE. TexHu-
yeckne TpeboBaHua B yactn 6esonacHocTtn. MeTtogbl ucnbitTaHui - n. 4.1.1 Ha cTp. 6 n n.
4.2.1 Ha cTp. 7,

2) FOCT 12.2.091-94 (MOK 414-73) TpeboBaHua 6e3onacHOCTU Ansi Nokasbl-
BaOLMX N PETMCTPUPYIOLLMX 3NEKTPON3MEPUTENbHBIX NPUOGOPOB 1 BCNOMOraTenbHbIX Yac-
Ten K HUM — n. 4.1.2 Ha cTp. 6;

3) FOCT 22261-94 Cpencrea UaMepeHuin 3neKTPUYeCKMX U MarHUTHbIX BEnu-
4ynH. OBbwune TexHuveckme ycnosus — n. 10.3 Ha cTp. 41;

4) FOCT 15150-69 MawwuHbl, Nnpubopbl 1 apyrue TexHudeckne msgenus. Mc-
MNONHEeHUA ONA pasfIMyHbIX KIMMaTU4Yeckux panoHoB. KaTeropuu, ycnoBua akcnnyaTtaumm,
XpaHEeHUs U TPaHCNOPTUPOBaAHMSA B YacTW BO3LAENCTBUSA KNMMaTUYECKMX (DaKTOPOB BHELL-
Hewn cpeabl — n. 10.6 Ha cTp. 42.
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3. OMNPEOENEHUA, OBO3HAYEHUA U
COKPALLUEHUA

3.1. Cnucok cokpalwieHuun
1) N3BM - IBM PC/AT-coBMeCTUMbIN KOMNbIOTEP;

2) ALK - ananoroso-umdpoBoKn kaHan;

3) AUN - ananoroso-uMcpoBor npeobpasoBatens UAM  aHanoro-undgposoe
npeobpasoBaHue;

4) UAMN - uudpo-aHanoroBbin npeobpasoBaTtens UNu  LUudpo-aHanoroBoe
npeobpa3oBaHuE;

5) AGND - aHanoroBas 3emns;

6) DGND - undposasd 3emns;

7) IDE (Integrated Drive Electronics) - wnHTepgenc yCTpoMCTB CO BCTPOEHHbLIM
KOHTPONMepom;

8) C/W — oTHOWeEHNe curHan-wym.

3.2. Cnucok onpepeneHumn
1) ATAPI - nakeTHbIN UHTEepdenc ans nogknodeHns CD-ROM un ctpummepos;

2) basoBbin agpec(BASE) - wecTtHaguaTepmMyHoe 4Yncno, ykasbiBarolee MecTto nna-
Tbl B agpecHom npoctpaHcTtee IBM PC,;

3) bawnTt (Byte) - nocnegoBaTtensHocTb 6utoB (8 6uT). Kaxgbim 6anT cooTBETCTBYET
OLHOMY 3HaKy AaHHbIX, BykBe, cumBony, undpe. Micnonb3yetcsa B kayecTBe eanHU-
Libl EMKOCTW 3anOMUHAOLLNX YCTPOWCTB;

4) bwut (Bit) - gBonyHas eguHuua mnamepeHust konmyectBa uHgopmauum («0» mnu
«1»);

5) CnoBo - onpeaenéHHoe coveTaHme BUTOB, NMEIOLLLEE KOHEYHYIO ANIMHY U paccmaT-
prvBaemoe Kak eQuHoe uenoe npu nepegade, npuéme, obpabotke, oTobpakeHun un
XpaHeHun nHgopmaymm. OBbI4HO 16 nnn 32 6uT;

6) HaHHble (Data) - nHpopmaumsa, kKoTtopasa npeacraBneHa B popMann3oBaHHOM BU-
Ae n npegHasHadeHa gnst o6paboTkM C NOMOLLbIO TEXHUYECKUX CPEaCTB WUMN YyxXe
obpaboTaHa nuu;

7) DMA (Direct Memory Access) - npamMon AocTyn B NamaTb. Pexnm nepegayv gas-
HbIX OT NepugepumnHOro yCTpoMCTBa MO LWIWHE KOMMbTEepa HENnocpeAcTBEHHO B

namaTb, MUHYSA UeHTpanbHblM npoueccop. bonee 6bicTpein (o 132 M6/cek ans
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wuHbl PCI) n ycTOM4YMBBLIN pexum, Yem nporpammMmHas nepefada AaHHbIX (Yepes
LeHTpanbHbIN NpoLeccop);

8) OpanBep - 6nok ynpaBneHnsi, GOpMUPYIOLWNA HOPMUPYEMbIE CUrHanMbl Ha NUHUSAX
NHTepdenca; nporpaMmma yrnpasneHna KOHKPETHbIM NepudepuiiHbiM YCTPONCTBOM;

9) OudbhbepeHumanbHbIA PEXUM - BXOLHOW CUrHaN MMeeT ABe NpoTUBOga3Hble CO-
CTaBnsOLWMNe OTHOCUTESBHO LLUMHbI 3EMIU;

10)FIFO (First-in, first-out - nepebIM Npuwén, nepebiM yLWwEN) - meToa Bydepnsaumm
AaHHbIX HAa OCHOBE NocreaoBaTenbHON ovepeau;

11)UHTepchenc (Interface) - COBOKYNHOCTb cCpeacTB M npaBui, obecnevmBaroLLmx
B3aMMOAEeNCTBNE KOMMOHEHTOB BbIYNCITUTENbHOW CUCTEMbI UMW CETY;

12)M3P (Mnagwwn 3Havawwmm paspsag) - MUHMMarbHoe BXOAHOE HanpsiXeHue, paspe-
waemoe ALM. Ona AL ¢ konunyectBoMm N paspsigoB B BbIXOAHOM pPernmcrpe, OH
paBeH OTHOLLEHWIO Anana3oHa BXOAHOro HanpshkeHust AL k 2N .

13)OAHONONMIOCHLIN PEXUM - BXOLHOW CUrHAmN MMEET TOMbKO OAHY COCTaBMISOLLYHO
OTHOCUTESbHO LLMHbI 3EMIN;

14)OAHONONAPHBLIA PEXUM - BXOLHOM CUrHan NpuHUMaeT, Kak npaBuno, TOMNbKO Mo-
NoXuTterbHble 3Ha4YeHus, Hanpumep: 0...+5 BonbT;

15)PCI (Peripheral Component Interconnect) local bus - wuHa coeanHennsa nepude-
PUNHBLIX KOMMNOHEHTOB NM3BM.

16)MpepbiBaHue - NpexaeBpeMeHHoe MpUHyauTernbHOe MnpekpalleHne HopmMasibHOW
nocnegoBaTeNlbHOCTU BbINOSTHEHUS ONepaunn BbIYUCIIUTESNTbHOW CUCTEMOW;

17)SCSI (Small Computer System Interface) — nHTepdenc cucTteMHoOro ypoBHsa Marsnbix
KOMMNbIOTEPOB; B OTNMYME OT UHTEPENCOB MOPTOB MNpeacTtaBnsdeTr COOOM LUNHY;
AonyckaeT MoAKMtoYeHMe K O4HOMY KOMMbOTEPY A0 8 YCTPOWCTB BHYTPEHHEro M
BHELLHEro NCMNONHEHNS;

18)lUunHa (Bus) - rpynna nuHUM CBA3W, NpegHa3HayYeHHbIX AN BbINONHEHUS onpeae-
NEHHOW onepawmm B npouecce obMeHa gaHHbIMU.

19)USB (Universal Serial Bus) — yHuBepcansHas nocrnegoBartenbHasa WuHa.



TpeboBaHus 6e3onacHOCTH

4. TPEBOBAHUA BE3OIMNACHOCTH

4.1. TpeboBaHus 6e3onacHoctn ansa N3BM ¢ noaknoYeHHbIM
yctpoucteom J1A-U24USB

4.1.1. o cTeneHun 3awmTbl OT NOPAXKEHUS ANEeKTpuYeckum Tokom MNIBM, K ko-
Topon noakntodaeTcs yctponctso JIA-N24USB , gormkHa OTHOCUTBCA K
knaccy 3awmThbl | B cootBeTcTBUM € TpeboBaHuamu TOCT 26104-89.

4.1.2. 3axum 3awmtHoro 3asemneHuns NOBM gomkeH ObiTb BbINOMHEH cornac-
Ho TOCT 12.2.091-94 B cny4ae, ecnu no kakum nubo npudmnHam NM3BM
He MMeeT CeTEeBOW LUHYpP, Y KOTOPOro 3aXXUM 3aLlMTHOro 3a3eMreHus siB-
NnAeTcs YacTbio CETEBOW BUIKY;

4.1.3. B MN3BM, nogknto4aeMon K CeTn, UMETCS OnacHble HanpsbkKeHusi, no-
9TOMY Mpu eé aKcnnyaTaunmn, KOHTPONbHO-NPOUNAKTUYECKUX N perynu-
POBOYHbIX paboTax, npoussoanmbix ¢ NMNIBM, Heobxogumo cTporo co-
6nopaTte COOTBETCTBYHOLWME MEPBI NPESOCTOPOXKHOCTMU:

1) Mepen BknoveHnem N3BM B ceTb nNUTaHUsS NPOBEPUTb UCMPABHOCTb cCeTe-
BOr0 COEOVHUTENbHOrO LHypa W CoedMHEHVE 3axuma 3allUTHOro 3a3eMIieHUs
M3BM ¢ WK1HOM 3aLUTHOro 3a3eMIEHNS;

2) CoegnHeHve 3axuma 3awmTHOro 3asemrieHus N3BM ¢ wunHOW 3awmTHOro
3a3eMneHns Npon3BoAnTbL paHbLue ApYyrux npucoeamHeHnn k N3BM, a otcoeanHe-
HMe — nocne BCexX OTCOeAUHEHWU;

3) B cnyyae ucnonb3oBaHua NM3BM k koTopon nogkntoveHo yctponctso JIA-
N24USB, coBmecTHO C apyrov annapaTypou, npu NpoBeAeHUU U3MepeHun, npu
06CnyXmBaHUN U peMoHTe unu BktodeHnn NMIBM B cocTaB yCTaHOBOK, COEANHUTE
3aXNMbl 3aLLUMTHOrO 3a3eMfeHus BCeW annapaTtypbl B Lendx BblpaBHUBAHUA MO-

TeHUKnaroB KOpnycoBs,
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4) Mpn pemoHTe MNOBM 3ameHy noboro anemeHTa, MOHTaX WM OEMOHTaX
NPOV3BOAMTb TOSIbKO MPU OTKIMKOYEHHOM OT CETU NUTAHUA CETEBOM COEAUHUTENb-
HOM LUHYpE;
5) PykoBoacTBoBaTbCA TEXHMKOM 6€30NMacHOCTN U3 PYKOBOACTBA Nofb3oBaTens
NM3BM (B KOMMMEKT NOCTABKN HE BXOAWUT).
4.1.4. Pasbopky cxem nogknioyeHun k N3BM, B KOTOpOW NOOKIOYEHO YCTPON-
c1BO JIA-N24USB, HaunHaTb C OTKITOMEHUS OT CETU NUTaHMsS BCEN annapartypsbl, Mo-

cnepgHen oTkntounTb NMOBM.

4.2. TpeboBaHusa 6e3onacHocTu ana ycrpouctsa JIA-U24USB

4.2.1. Tlo cTeneHun 3awuTbl OT NOPaXEHNSA ANEKTPUYECKMM TOKOM YCTPOMUCTBO
JIA-N24USB oTtHocuTcs K knaccy 3awmThl Il B cootBeTcTBUM € TpeboBa-
Huamm TOCT 26104-89.

4.2.2. Yctponcteo JIA-N24USB cogoepxuT nuwb uenu 6e3onacHoro CBEpXHU3-
Koro HanpsbkeHust n, cornacHo NOCT 25861-83 (CT COB 3743-82) n.
2.1.2 npumevaHue, He TpebyeT cneumanbHOM 3alMTbl NepcoHana oT
CMy4anHoOro CONpPUKOCHOBEHMWS C BTOPMYHBIMU LIeNaMU MnaTtbl.

4.2.3. na npepotBpalieHns Bbixoga m3 ctposi yctpouctea JIA-M24USB Ha
BXOAHblE pa3beMbl HEOOXO4MMO noJaBaTb CUrHambl C nNapameTpamu,
ykaszaHHbiMKn B Tabnuue (Tabnuua 4. 1). PacnonoxeHusi pa3bEeMOoB yKa-

3aHO Ha pucyHkax (Puc. 4.1 n4.2).
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Tabnuua 4. 1

MapameTpbl cUrHanos, nogaBaemMbix Ha pa3bembl JIA-U24USB

Paszbem OnucaHue BXogHOro/BbIXoaHOro curHana
XP1 TTJ1-coBMECTUMbIN CUTHAS COOTBETCTBYHIOLLIEN NOSIAPHOCTN.
XP2 MakcumanbHaa amnnuTyga BXOAHOrO CUrHana, nogaBaemoro Ha

aHanorosble Bxoapbl ((INO..3 (INO_1..IN3_1)) He 6bonee 02,5 B.

XP3 NHTepdenc USB.

NA-N24USB

o o_Jo of 7o

/ Lindppoeon / AHanorosbiin
VA

L
XP1 / XP2 /

Puc. 4.1. NepeaHaa naHenb npubopa.

usB

=
/

L

XP3

Puc. 4.2. 3agHaa naHenb npubopa.
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5. OMUCAHUE NPUBOPA U NMPUHUUNOB

5.1.

ErO PABOTbI

Ha3HayeHue u o6nacTb NpUMeHeHuUs

5.1.1.

5.1.2.
5.1.3.

Mpnbop npegHasHayeH ans paboTbl B Ka4yecTBe BHELUHEro yCTpOWCTBa
coBmecTHO ¢ K tMna IBM PC/AT. OcHoBHOe HasHauyeHue npubopa —
npeobpasoBaHMe HenpepbiBHbIX (aHanoroBbiX) BXOAHLIX CUrHaNoB B
undposyto opmy, kKoTopas yaobHa ans ganbHeunwen obpaboTkm cur-
Hana npu nomowm [MK.

B kauectBe NM3BM ucnonbsyetca IBM PC/AT-coBMeCcTUMbI KOMMbLIOTEP.
B 3aBucumoctn oT nporpammHoro obecrneyeHuss npubop BbINOMHAET
pasnnyHble (PYyHKUUK, CBA3AHHbLIX C 00paboTKon pes3ynbTaToOB aHanoro-

undpoBoro npeobpasoBaHuA.

. MpnBop uMeeT BO3MOXHOCTb Mepedayn pes3ynbTaToB — aHanoro-

undgpoBoro npeobpasoBaHua B UnppoBon opme mnn LUpPoBON UH-

dopmaumm N3BM Ha BHeLLHME YyCTPOUCTBa.

. MNpubop unmeeT BO3MOXHOCTL NPUEMA ULUPPOBON WMHGPOPMALUN OT

BHELUHNX YCTPOUCTB 1 €€ nepenady NOBM ana obpaboTku.

. I'Ipvl KOM6MHI/IpOBaHMVI nnatbl C Apyrmm O60py,D,OBaHI/IeM, BbllMyCKaeMblM

3A0 «PygHes-lLUnnsaes», Bawa MNM3BM npeBpawaetca B MOLLUHYO WH-
hOopMaLMOHHO-U3MEPUTENBHYK CUCTEMY, CMOCOBOHYO pelwnTb 60MbLUNH-

CTBO MNMpUKNnagHbiX 3agay.
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5.2. YcnoBus npumeHeHus npubopa

5.2.1. HopmanbHble ycnoBusi
(Tabnuua 5. 1)

npumMmeHeHnss npubop ykasaHbl B Tabnuue

Tabnwuua 5. 1

HopmanbHble ycnoBusa npumMmeHeHus (3aBucat ot Tuna N3BM)

TemnepaTtypa OKpy»atoLlero Bo3ayxa
OTHOCUTEeNbHasA BNaXHOCTb BO3AyXa

ATmMocepHoe faBneHune

2015 °C
ot 30 no 80 % npu Temnepatype 25 °C

84 — 106 kla (630 — 795 mm pT. CT.)

YacTtoTta nutawowen cetn NOBM 50+0,5 Ty,
Hanps»keHne nutatowen cetn nepemen- | 220+4,4 B

Horo Toka NMNoBM

dopma KpnBOKW NEPEMEHHOIO Hanpsixe- CUHycomnaanbHas

HMA nuTarowen cetmn N3BM

5.2.2. Paboune ycnosua npumeHeHna npubopa ykasaHbl B Tabnuue

(Tabnwuua 5. 2).

Tab6nuua 5. 2

Pa6ouune ycnosus npumeHeHus (3aBucAaT ot tuna NMN3BM)

TemnepaTtypa okpyatoLlero Bosayxa

OTHOocuTEenbHaga BNaXKHOCTb BO34yXa

ATmMocepHoe faBneHune

Ot 50040 °C

90 % npu Temnepatype 25 °C

70 — 106,7 kla (537 — 800 mm pT. CT.)

10




Onuncanwne npmbopa n NpuHUKMNOB ero padboTbl

5.3. CoctaB npubopa

5.3.1. CocTtaB komnnekTta noctaeku npuodopa JIA-N24USB ykasaH B Tabnuue
(Tabnwuua 5. 3).

Ta6nuua 5. 3
HanmeHoBaHue, TN Konuyecrt- NMpumeyaHne
BO

l. YnakoBo4Hasi kopobka 1

B Hen:

1) Yctponctso JIA-N124USB B ynakoBke; 1

2) OTBeTHasa YacTb pasbema DHS-26M; 1

3) OTBeTHasa 4yacTb pasbema DHS-44M; 1

4) KomnnekT nporpaMmHoro obecneveHus; 1 CD-ROM
5) PykoBogcTBO MO 3KcnfyaTaumm yCTponcT- 1 Bpowutopa

Ba JIA-N24USB.
6) Kabenb USB tun A(m)-B(m) 1

11




5.4. TexHuyeckue xapaktepuctukm JIA-U24USB

5.4.1 AHANOIO-LI®POBON KAHAT

5411 Yucrnio aHanoeoebix 8X0008

54.1.2 BxodHou mok (npu ycuneHuu =1)

(npu ycuneHuu >1)

5.4.1.3 BbixoOHOU mMOK cu2Hana 3auumH{ou K-
paHuposKuU (He 6onee)

5414 Pasbem

5415 [Juana3oHbl 8X00H020 HapsaXeHus

5416 3awuma no Hanps)xeHUr0 aHarno208bIX
8x0008

541.7 Bpems ycmaHosneHus paboyeao pexu-
ma

- 4 CUHXPOHHbIX AnddepeHumanbHbIX
BXxoAa

- 8 andbdepeHLmanbHbIX BXOAO0B
C MyNbTUNNEKCUPOBAHNEM

500 HA

500 nA

10 MA

DHR-44

12,5 B; £1,25 B; +£0,625 B; +0,3125 B;
+156,25 mB; £78,125 mB; £39,0625
mB

+3,3 B

5 MUH

5.4.2 AHANOIO-UN®dPOBOW MPEOBPA3OBATE/b

5421  Tun

54.2.2 Pa3speweHue
5.4.2.3 Bpewms npeobpa3osaHus

5424 Psd yacmom OJOuckpemu3auuu

5.4.2.5 3Sanyck AUl

5.4.2.6 BHewHul cmapm no Ka)ooMy U3 KaHa-
o8

[enbTa-curma
24 ont
1,25 mc..160 mc

6,25; 12,5; 25; 50; 100; 200; 400;
800 Ny,

OT BHYTPEHHEro KBapLEeBOro reHepa-
TOopa

TTJl-coBMeCTMMbIN curHars, ctapT no
nornyeckomy “0”; ANUTENBHOCTb NM-
nynbca He meHee 10 MKC, Nnun 3ambl-
KaHWe CyXMX KOHTaKTOB Ha 3eMIIt0.
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Onuncanwne npmbopa n NpuHUKMNOB ero padboTbl

5.4.3 LUMOPOBOW NOPT

5.4.3.1

54.3.2
5.4.3.3

5.4.34

Yucno nuHut

Ypo8HU U 11opo208bie 3HaYEeHUSs

Pexumbl pabomsi

Pa3bém

8 BBoAa / 8 BbiBOAA (C 3aLLENKON)

TTI — coBMecTUMBbIE

NnporpamMmmMHoe YTeHne/3anunchb;

DHR-26

5.4.4 CTATUHECKUE MNMAPAMETPbI AHAJIOI O-LUIM®POBOI O KAHANA

Tunosoe MakcumansHoe
3Ha4yeHue 3Ha4eHve
5.4.41 UWHmeepanbHas HenuHeuHoCMb 10,0007 % 10,0015 %
5442 Ouwubka cdguza + 16 M3P + 32 M3P
5.4.4.3 CobcmeeHHbIU wym nnamsl (CKO) 0,4 M3P 0,6 M3P
5.4.4.4 [lodasneHue cuHpas3HoU rnomexu -90 ob -120 ob
(ycuneHnune=1) (ycunenune>1)

5.4.5 LNOPOBOW ®UNMBTP

Kaxabin kaHan nmeeT umdposor hmunbTp HU3KMX YacToT. YacToTta cpesa dunbTtpa (-34b)
3aBMCUT OT 4YacTOTbl AUCKpPEeTM3aL M KaHana.

YacToTa

anckpe-

Tn3aumm 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

5.4.6 OBLUME

54.6.1 LUnHa nutepdenca N3BM USB 2.0

54.6.2 [lompebnsemas MOUWHOCMb +5B, 500 mA

5.4.6.3 [abapumnbl 140%x115%35 mm

546.4 Macca He 6ornee 300 r

13




Onuncanwne npmbopa n NpuHUKMNOB ero padboTbl

5.5. Yctpownucteo n paborta npubopa

5.5.1 CrtpyKkTypHas cxema B3aumMogenCcTBUsS COCTaBHbIX YacTen npubopa nokasaHa

Ha pucyHke Puc.5.1.

N3BM XP2
NoBM KOMMbIOTEP) fIA-N24USB
XP1

Puc. 5.1

Wcecnenyembii aHanoroBbl curHan nogaeTtcd Ha Bxofbl kaHanoB 0 — 3 ycTponcTea
JTIA-N24USB (6onee nogpobHo o dyHKumoHanbHon cxeme J1IA-N24USB cm. n. 5.5.2 Ha
ctp. 14). Yctponcteo JIA-M24USB ocywecTtBnaeT npeobpasoBaHMe BXOQHOMO aHanoroBo-
ro curHana B undposyto oopmy, yaobHyto nocneaytoulen obpabotkm NMNIBM.

O6meH gaHHbIMKM aHanoro-undgpoBoro npeobpasosaHus mexay NOBM u yctpon-
CTBOM ocyulecTBngeTcs Yepes uHtepgenc USB NOBM.

M3BM npu nomoLum cnewmansHOM NporpamMmMbl, BXOASLLEN B KOMMNEKT NOCTaBKU
(Hanpumep ADCLab) nnn nporpammebl, pa3paboTaHHOW caMuM Nonb30BaTeNeM, OCyLLECT-
BnsieT 06paboTKy nocTynaroLwmx OT yCTPONCTBA AaHHbIX aHanoro-umdpoBoro npeobpaso-
BaHWA N ynpaBrieHne yCTpONCTBOM vepe3 nHtepdenc USB.

5.5.2 OnucaHue yctponctsa J1IA-N24USB

dyHKuMOHanbHasa cxema yctpounctaa J1IA-M24USB nokasaHa Ha pucyHke (Puc.5. 2).
YCTPOMNCTBO COAEPXUT crneayoLline HesaBUCUMbIe y3rbl: aHanoroBo-UMgpoBomn Ka-
Han (ALK), onopHbI KBapLEeBLINM reHepaTop, LMdpoBON NOpPT BBOAA/BLIBOAA, BHYT-
pPeHHUN nHTepdenc ynpasneHnsa n KoHdpurypauum, nitepdenc USB 2.0 n BTopuy-
HbIA UICTOMHUK NUTaHKUS.

5.5.3 AHanoro-umdpoBomn KaHan

OcHoBHoe Ha3HayeHue ALIK — npeobpasoBaHme nccrnegyemoro aHanoroBoro Cur-

Hana B UMdpoByo opmy.

14



Onuncanwne npmbopa n NpuHUKMNOB ero padboTbl

ALIK cocTounT 13 4-x kaHanbHOro (8-mMun ¢ MynbTUNAEKCUPOBaHNEM) 24-X BUTHOIO
AU ¢ nporpammmpyembim yecunutenem. C noMoLL b0 NPorpaMmmMmpyemMoro yeunurtens
MOXHO NPOrpamMMHO 3agaTb BxogHown ananasoH ALM. MNpu 3agaHumn gns paboTbl ogHo-
BPEMEHHO HECKOSbKMX KaHaroB (rpynnbl KaHanoB) — KO3 MULIMEHT YCUNEHNSA B KaXXO0M
KaHane mMoxeT ObITb 3aflaH pa3fenbHO Ha KaXabli kaHarn.

McTouHnkom TaktoBom Yactotbl AU cnyxuT kBapueBbin reHepaTtop. CeTka 3aga-
BaeMbIX YacTOT onpegenserca Tunom npumeHsemoro AL v 3agaetca nporpaMmMHbIM
obpasom. HactoTa guckpetnsaumm MoXeT BbiTb 3a4aHa pasfiM4yHON Ha KaXKabl KaHanm.
Takke B pexvme 0QHOKPaTHOro 3anycka MOXHO NMPOBOAUTL OAHOKpaTHOE U3MepeHue no
KaHany.

B pexume BHelwwHero ctapta cbop AaHHbIX HAYMHAETCHA NOocne Npuxona Normyecko-
ro “0” Ha COOTBETCTBYIOLLNA BXOA BHELLUHEro cTapTa. Pexum BHeLWHero ctapta 3agaetcs
NporpaMmHo.

Cxema curHanos 3awmTtHon akpaHunposku (Guard0...Guard3), npeagcraBnsaet cobomn
Oyhbepn3npoBaHHyO CPEAHIO TOYKY MHCTPYMEHTANbHOIO YCUNUTENS, Ha BbIXO4e Kaxao-
ro kaHana ALIM. Mcnonb3oBaHne aTUX CUrHanNoB no3sonseT 4obutbcs nyyero nogas-

JIeHn4 CVIHCpa3HbIX nomMex.

5.5.4 Ludposorn nopT BBOAA/BbIBOAA

LindppoBon nopT BBOAA/BbIBOAA coaepXxuT 16 nuHui - 8 Ha BBog (nopT PB) 1 8 Ha
BbiBOA (nopT PA). JInHun BBOAAa 1 BbiBOAA He3aBMCcUMbL. BBog MoXeT cTpobupoBaTbCs
curHanom STR_DIO c cooTBeTCTBYIOLWErO KOHTaKTa pasbéma XP1. CtpobupoBaHue ocy-

LLeCTBAETCA YPOBHEM JIOTN4YECKOIro HyIs.

5.5.5 WHTepdenchl ynpaBneHusa n BBoaa BbiBoAa

BHyTpeHHUI nHTepdenc ynpaeneHmst n koHdburypaumm npeacrasnsaet cobon Ha-
Gop perncTpoB 1 ynpaBnAoLLen NormkM, Heo6XoaNMbIN A5t NPOrPaMMHOro 3afaHus BCex
napameTpoB paboTbl NpeobpasoBaTens, TakMx, HaNnpUMep, Kak:

e pexum pabotbl ALK;

e Y)CMO OnpallMBaeMblX KaHAMoB;

e pexum paboTbl LMdpoBOro NopTa BBoAa/BbIBOAA, U ApYyrMe napameTpbl;

15



Onuncanwne npmbopa n NpuHUKMNOB ero padboTbl

Nutepdenc USB Bepcum 2.0 ocyLuecTBnseT ynpaBneHme obmMeHoM JaHHbIMU MeX-
ay npmbopom n NMNIBM.

YCTPOMCTBOM MOXHO YNpaBnATb NpU NoOMoLLM Ntoboro A3bika nporpaMmMmnpoBaHus,
KOTOPbIN UMeeT BO3MOXHOCTb paboTaTb ¢ nopTamu BBoga/Bbisoga N3BM. Hanpumep:

Basic, Visual Basic, C, C++ n gpyrue.
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Onucanune npmnbopa n NPMHUKMNOB ero padoTbl

KBapueBbii
reHepaTtop
4,9152 My,

XP2 4-X KaHanbHbIN CUHXPOHHbLIN
(8-MHu C MYNBTUTIINIEKCHUPOBAHUEM )
24-x 6uTHBIN ALTI
c nporpaMMuUpyeMblM ycunutenem

Pa3bém (x1,2,4,8,16, 32, 64)
ALK

fanbBaHM4Yeckasa pas3Bd3Ka

Cxema curHanos
3alNTHON
9KpPaHUPOBKM

BHyTpeHHUNR
kanubpaTtop

NS

BHYTpEHHﬂﬂ WMHA AAaHHbBIX U ynpaBJlieHUA

JLIT

LUundposon nopt
BblBOAA

BHyTpeHHU®
MHTepdenc
npaBneHus u .
xafgmre aumnm BTopuuHbl
C ypau MCTOYHMUK

Pasbém
undgppoBoro
nopTa

¢

MHtepde
USB

nnTaHMA

LUundposon nopt
BBOAA

KBapueBblin
reHepaTtop
24 MTu

- = I

| Pasbém nHtepdpenca USB I

dPyHKUMOHanbHaa cxema JIA-U24USB

Puc.5. 2
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6. MoaroTtoBka reHepartopa k paboTte.

6. NOAOIrOTOBKA NPUBOPA K PABOTE

6.1.

3KCI1]1yTaL|VIOHHbIe orpaHnyeHus

6.1.1.

6.1.3.

6.1.5.

6.1.6.

6.1.7.

Mpn 6onblinx KonebaHusix TemnepaTyp B CKNaackux n paboymx nome-
LLLeHNAX, NONyYeHHble co cknaga yctponctea JIA-N24USB Heobxoanumo

BblAep>XaTb HE MEéHEE BYX HaCOB B HOPMalibHbIX YCITOBUAX B YNaKOBKE.

. [locne xpaHeHus B yCNoBUAX NOBbLILLIEHHOW BNAXHOCTUN YCTPOMUCTBA

JIA-N24USB HeobxoauMo BblaepkaTb B HOPMarsibHbIX YCNOBUSAX B Tede-
Hue 6 u.
Mpn pacnakoBbiBaHun ycTtponctea JIA-N24USB npoBeputb €€ KOMm-

NSIEKTHOCTb B COOTBETCTBUM C N. 5.3 Ha cTp. 11.

. MNoBTopHyO ynakoBky ycTtpoucTtBa JIA-M24USB npounsBoauTb B Cryyae

OTKINoYeHus eé oT NOBM ana nepeBosku unmn xpaHeHus. lNepepn ynakos-
kon yctponctea JIA-N24USB npoBepuTb €ro KOMMMEKTHOCTb B COOTBET-
ctBum ¢ n. n. 5.3 Ha cTp. 11.

B kauvectBe NMOBM wncnonbsoBatb IBM PC/AT-cOBMECTUMBIN KOMMbIOTEP
¢ USB uHTepdericom.

Mocne BkntoveHna nutaHua N3OBM ¢ nogkntodeHHbIM ycTponcTeom J1A-
N24USB npoBoanTb TOYHbIE U3MEPEHUSI HE paHbLLE BPEMEHN YCTaHOB-
nenus paboyero pexunma npubopa, TO €CTb He paHblle 4Yem 4vepe3 5
MUWH. nocre BKIYeHus npubopa.

He cnepyet nogknto4vatb K 25-My KOHTakTy pasbéma XP1 ycTpounctsa,

notpebnsowme 6onee 400 MA (cm. n. 7.1 Ha cTp. 23).

. ,D,J'IFI npenorspalleHnd BbiIXxoga U3 CTpOA npm6opa Ha BXOOHbl€ pa3beMbl

HeoOXxoAnMMO nogaBaTb CUrHanbl C napamMeTpamMmu, yka3aHHbIMU B Tabnu-

ue (Tabnuua 6.1).
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6. MoaroTtoBka reHepartopa k paboTte.

Ta6bnuua 6. 1
MapameTpbl cMrHanoB, nogaBaeMbiX Ha pa3bemsbl JIA-U24USB
Pasbem OnucaHue BXOAHOro curHana
XP1 TTJ1-coBMECTUMbIN CUTHAST COOTBETCTBYHIOLLIEN NOSIAPHOCTN.
XP2 MakcnmanbHas amnnuTyga BXOAHOIo CUrHana, nogaBaeMbliX Ha aHano-
roeble Bxogb! ((AINO..3 (AINO_1..AIN3_1)) He 6bonee 0+2,5 B

6.2. PacnakoBbiBaHWe U NOBTOPHOE yNnaKkoBbIBaHUe

6.2.1. MNpun pacnakosbiBaHun ycTtpouctea JIA-24USB npoBepuTb e€ro Kow-
NNEeKTHOCTb B cOOTBETCTBUM C M. 5.3 Ha cTp. 11.
6.2.2. PacnakoBbiBaHue ycTtponctea JIA-M24USB nposoauTtb cnegyowmm ob-
pasomMm:
1) OTKpbITb YNakoBOYHYIO KOPOOKY;
2) BblHyTb 13 KopoOku npmbop, KOMMMAEKT NporpamMHOro obecneyeHnsi U1 OTBETHbIE
4YacTN BHELLUHUX PA3beMOB, 3aTEM BblHYTb SKCMMAYTALNOHHYIO LOKYMEHTALMIO;
3) lMpomn3BeCTn BHELLHU OCMOTP Npubopa Ha OTCYTCTBUE NOBPEXAEHUN;
4) lMpoBepunTb MapKMPOBKY, NnoMbupoBaHne npudopa B cooTBeTcTBMM C n. 11 Ha cTp.
42.
5) lNoBTOpHYIO ynakoBKy npubopa npom3BoanTb B 06paTHOM nopsigke B COOTBETCTBUN
c n. 6.2.2 B criydae geMoHTaxa ansa ero nepeBo3kn Unu XpaHeHus. [epepn ynakos-

Ko npubopa npoBEpUTb €ro KOMMNEKTHOCTb B COOTBETCTBUM C N. 5.3 Ha cTp. 11.

6.3. lopsgok yctaHOBKM

YctaHoBKa npmbopa Aenntcsa Ha ABe YacTu:
1) YcTaHoBKa annapaTtHblx cpeacTs (ycTaHoBka npubopa JTIA-N24USB);

2) YcTaHOBKa NporpamMMHoOro obecneveHums.
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6. MoaroTtoBka reHepartopa k paboTte.

6.3.1.YctaHoBka npubopa J1IA-U124USB

[anee npuBOAMTCA OCHOBHasi MHCTPYKLMSA MO YCTaHOBKe Npubopa, ogHaKo Kpome
Heé BaM TakXke crielyeT pyKOBOACTBOBaTLCSH PYKOBOACTBOM MOSfb30BaTENS UMW TEXHUYE-

CKMMW cOBEeTaMM NS Ballero KomnbtoTepa (B KOMMSIEKT NOCTaBKM HE BXOOMT)
1) YcTtaHoBuTb Npnbop Ha MeCTo, rae oH ByaeT aKkcniyaTnpoBaTbCs;

2) K pasbemy XP3 nogkntounte kabenb USB Tun A-B. Btopon koHel, kabens

nogkmnoynte K NK.

3) K pasbémam XP1 nnn XP2 npnbopa npucoeanHnTe OTBETHbIE YacTu pasbe-
moB DHS-26M n DHS-44M c kabensamun, coeanHaowmnmMmm nnaTy ¢ nepudpepumHbIMn yCT-
pOMCTBaMMN — UCTOYHMKaMW aHanoroBbIX Unu LMPoBLIX curHanos. [NpeasapuTensHO He-
06x04MMO K OTBETHbIM YacTsm pasbemoB DHS-26M 1 DHS-44M npunasite MHOMOXuUIb-
HbI Kabenb unu 4pyrov NPOBOSHUK, COEAMHSAIOLNA OTBETHYIO YacTb pa3dbema DHS-26M

n DHS-44M ¢ ucTouHMKamMu aHanoroBbIX Uy LMAPOBLIX cUrHanoB (M. n. 7.1 Ha cTp. 23);
4) YcTtaHoBuTb (Npu HeobxoamMmocTn) nporpammMmHoe obecneyeHme npmbopa.

5) Mpnbop JTA-N24USB ycTaHOBEH 1 roTOB K paboTe.

6.3.2.YcTaHOBKa nporpamMMHoOro o6ecne4yeHus

> BaxHoe 3ameyaHue!
PekomeHOyemcs umems KOMuro rnpogpamMmMel yCmaHO8KU.

MporpammHoe obecnevyeHne n OKyMeHTaLuMs K HEMY COAEPXKUTCA Ha BXOASLMX B
cocTaB npubopa aucketax unm aucke CD ROM (cm. n. 5.3 Ha cTp. 11).

MHdopmaums 06 yctaHoBKke nporpamMHOro obecneveHus, onucaHve nopsigka pa-
60Tbl C HAM, CBEAEHMSI O HAa3HAYEHUN N PACNONIOXKEHMMN OPraHoOB YNpaBneHNa COLEPXKUTCA

Ha 3TUX Ke HOCUTenNAXx. MH(*)OpMaLI,I/Iﬂ no nporpaMmmMmmnpoBaHnio ninaTbl HAXOOAUTCA TaM XKe.
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Mopsiook paboThbl

7. NMOPAOOK PABOTbI

7.1. Pa3melweHune opraHoB yrnpaBrieHUs, HACTPOUKN U NOJKNoYe-
HUA npuobopa
7.1.1 Pacnonoxexue pasbemoB (XP1 — XP3) noka3zaHo Ha pucyHkax (Pnc 4.1 n
4.2)

7.1.2 HasHauyeHue pasbemos ycTponctea JIA-N24USB ykasaHo B Tabnuue
(Tabnuua 7. 1).

Tabnuua 7. 1
Pasbem Tun HasHauyeHue
XP1 DHR-26 LindppoBon nopT BBOAA/BbIBOAA
XP2 DHR-44 AHarnorosbIn BXon,
XP3 USB MpegHasHaveH ona obMeHa gaHHbIMU Mexay
M3BM n yCTpOlZICTBOM JIA-N24USB, a Takxe
NUTaHMs YCTPOUCTBA

7.1.3 HasHa4yeHue KOHTaKTOB padbema umdpoBoro nopta seoga/sbiBoga XP1
(Puc. 7.1) npueegeHo B Tabnuvue (Tabnuua 7. 2).
Pa3zbem XP1 (Bug cnepenm)

( O \
\
O _
PBO 10130190 EXT_ST2 10-PAO
o 1% 200 EXT STO 11—~ PA1
PB1 1122420 —~ 12 — PA2
012%210 EXT ST1 -
PB2 37130 —
0 8% 220 EXT ST3 13 - PA3
PB3 || 40,5 _
(@) 230 Reserve 14 — PA4
PB4 || 504
015090 STB DIO 15— PAS
PB5 |1 6%460 — 16 — PAG
PB6 || 705 4250 +5B -
0.7920 | | SET_0_1 17— PA7
PB7 || 8 0_
oo || o180 18 -DGND
(9072 |
2
Puc. 7.1

21




Mopsiook paboThbl

Tab6nuua 7. 2

Ha3sHayeHue KOHTAKTOB pa3bema uucgppoBoro noprta Beoga/BbiBoga XP1

Homep KoHTaKTa O603HayeHue Ha3Ha4yeHue
<1...8> PB<0...7> lMopT BBOAA, UMGPOBLIE BXOAbI
9 DGND Lindpposaga 3emns
<10...17> PA<O0...7> lMopT BbIBOAA, UN(PPOBLIE BbIXOAbI

18 DGND Lindpposaga 3emng

19 EXT ST2 BHewHun ctapt 2-ro AU

20 EXT STO BHewHun ctapt 0-ro AL

21 EXT_ST1 BHewHwnn ctapt 1-ro AL

22 EXT ST3 BHewHun ctapt 3-ro AL

23 Reserve PesepB

24 STB_DIO CTpobUpyoLWMn MMNYNbLC BBOAA, YPOBHEM J10-
MMYeCcKoro Hyng 3anucebiBaeT 6anT LNMPPOBbIX
AaHHbIX BO BXogHoOW pernctp nopta PB. Takum
o6pasom, cHayana AormkHbl ObITb NogaHbl Ha
nopT BBOAA AaHHble, a Ha STB_DIO ypoBeHb
nornyeckon eguHuubl. Mocne nogayn Ha
STB_DIO Hu13koro ypoBHsi NOpT BBOAA
CTaHOBUTCS HEYYBCTBUTENbHbIM K U3MEHEHNSIM
Ha CBOMX BXO4aX M KOMaHLOW YTEHNSA MOXHO
CYMTATb C HETO AaHHble .

25 +5B Mutanue (+5 B), TpaHcnupyemoe ¢ pasbema
USB

26 SET 0 _1 HavanbHas yctaHoBKa nopTta BbiBo4aA

» [lpumeyaHue

1) [ns cuzHarnos, noGasaembix Ha KOHMakmel padbema XP1 yugposoeo rnopma e8o-
0a/sbigsoda He0bxo0uMO ucronb308ame yugposyro 3emrito DGND.

! lpu Hanu4uu noauveckol eOuHUUbI Ha 8xo0e STB_DIO u3 nopma PB e [N13BM b6ydym npoyumaHsbi
OaHHble, uMerouuecs Ha HeM 8 MOMeHm camoz2o YymeHus. Ecnu STB_DIO noa. 0, mo OaHHble 3awérnkusa-

romcsi 8 opmy, U UX MOXHO cHUmame no3oHee.
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2) 26-ol koHmakm Ha pasbveme SET _0 1 npedHa3Ha4yeH 0515l 8bibopa Ha4yaribHOU
(npu nodknroyeHuu rpubopa Yyepes kaberb USB k N3BM) ycmaHosku nopma 8bi-
go0da (koHmakmbl <10...17> pasvema XP1. Hcnonb3oeaHue HavyasrbHOU ycmaHo8-
KU cmaHo8umcsi akmyaribHbIM MpU UCMOb308aHUU cu2Hasno8 nopma ebieoda 0ris
yrpaenieHus pasfiuyHbIMU 8HEWHUMU CUTbHOMOYHbLIMU ycmpolcmeamu (pere,
mupucmopsb! U m.r.), Koeda fpu 8KIYeHUU numaHus ecel cucmembl Heobxoduma
ycmaHo8Ka amux ycmpoulcme 8 cmpo20 ornpedesieHHOe COCMOSIHUE (3aMKHY-
mo/pa3oMKHY MO, BKITHOYEH/BbIKITHOYEH U M.11.).

Ecnu Heobxodumo, Ymobbl 8 HaYaribHbIlU MOMEHM &ce pa3psidbl nopma ebisoda
ycmaHassnueasnuch 8 COCMosiHUe fio2udeckol «1», mo Hy)XXHO Ha OM8emHOM pPa3b-
eme XP1 coeOuHumb 26 u 25 KoHmakmeil.

Ecnu Heobxo0umo, Ymobbi 8 Ha4YaribHbIU MOMEHM 8ce pa3psObl Nopma ebieoda
ycmaHaenuearnuchk 8 COCMOosIHUE 102u4ecko20 «0», Mo HY>XHO Ha OM8eMHOM
pasbeme XP1 coeduHums 26 u 9 (unu 18) KOHmMakmeil.

7.1.4 HasHa4yeHve KOHTaKTOB pa3dbema aHarnorosoro Bxoga XP2 (Puc. 7.2) npuse-

AeHo B Tabnuvue (Tabnuua 7. 3).

Pa3zbem XP2 (Bug cnepeam)

— O )
16 - AINO-

AN+ [1 019 9310(| AGND 17 - ANO_1-
AINO_1+|[2 O g o 32 O || Guardo 18 -Reserve
Reserve||3 O 19 330 AGND 19 - AIN1-

AIN1+ (|4 O 20 O34 O || AGND 20 - AIN1_1-
AIN1_1+[I5 O 54 O35 o || Guard1 21 —Reserve
Reserve||6 O 55 3 36 O || AGND 22 - AIN2-

AIN2+ [7 O4 30 370 || AGND 23 - AIN2_1-
AIN2_1+(|8 O 54 O38 O || Guard2 24 —Reserve
Reserve||9 O 55 o 39 O (| AGND 25 - AIN3-

AIN3+ (100 26 O 40 O || AGND 26 — AIN3_1-
AIN3_1+||110 57 <41 O || Guard3 27 — Reserve
Reserve||120 58 542 O || AGND 28 — Reserve
Reserve(|130 59 1430 | +33B 29 — Reserve
Reserve (|140 39 » 44 O || AGND 30— AGND
Reserve|[150
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Tabnuua 7. 3
HasHa4yeHue KOHTaAKTOB pa3bema aHanorosoro sxoga XP2
Homep koHTakta | OG03Ha4YeHue HasHavyeHue
1 AINO+ AHanorosbin Bxog (+) 0-ro ALIMM
16 AINO- Ananorosbin Bxog (-) 0-ro ALIIM
2 AINO 1+ BTopon aHanorosbivi Bxog, (+) 0-ro AL
17 AINO 1- BTopon aHanorosbii Bxog (-) 0-ro ALIIM
4 AINT+ AHanorosbin Bxog (+) 1-ro AL
19 AIN1- AHanorosbin Bxog (-) 1-ro AL
5 AIN1 1+ BTopown aHanorosbiv Bxog, (+) 1-ro AL
20 AIN1_1- BTopown aHanorosbi Bxog (-) 1-ro ALII
7 AIN2+ AHanorosbin Bxog (+) 2-ro AU
22 AIN2- AHanorosbin Bxog (-) 2-ro AL
8 AIN2 1+ BTopon aHanorosbivi Bxog, (+) 2-ro AL
23 AIN2 1- BTopon aHanorosbii Bxog (-) 2-ro AU
10 AIN3+ AHanorosbin Bxog (+) 3-ro ALIMM
25 AIN3- AHanorosbin Bxog (-) 3-ro ALIIM
11 AIN3 1+ BTopown aHanorosbivi Bxog, (+) 3-ro AL
26 AIN3 1- BTopon aHanorosbii Bxog (-) 3-ro ALII
32 Guard0 3awmTHbIn curHan 0-ro ALM (Bbixon)
35 Guard1 3awmTHbIn curHan 1-ro AL (Bbixon)
38 Guard2 3awmnTHbIn curHan 2-ro AL (Bbixon)
41 Guard3 3awmTHeIn curHan 3-ro ALI (Bbixon)
30, 31, 33, 34, 36, AGND AHarnoroas 3emns
37,39, 40, 42, 44
43 +3,3 B BbiBoa nuTaHus
3,6,9, 12, 13, 14, Reserve PesepBHble BbIBOAbI
15, 18, 21, 24, 27,
28, 29
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7.2 CBeAeHMﬂ O nopsAagke NnoaAroToBKu K nposeaeHuio M3MepeHVI171
7.2.1 Mpodmnakruka nomex
7.2.1.1 B cny4ae, ecnun UCnonb3ylTCHA HE BCe aHanNoroBble kaHarbl nNnaTbl, Heuc-
NonNb3yemMble KaHanbl HE0BX04MMO 3a3eMNUTbL (COeAMHUTL C aHanoroBon 3emnen
AGND). 370 yCcTpaHUT HaBOAKY MOMEX CO CTOPOHbI CBOOOAHbLIX KaHAOoB.
Ecnun nx octaBuTb He3a3eMMNEHHbIMMU, TO N3-3a 6ONLLLOrO BXOAHOrO CONpPOTMBIE-
HUA andpdepeHumnanbHbIX aHanoroBblx BXo4oB, Ha Bxoge AU 6yaet gononHu-
TenbHbIM LWYM, gaowmnn yxyaweHne otHoweHua C/LL n, kak cneacteme, NnpuBoas-
LLIMIA K YMEHbLUEHMIO Yncrna adhdeKTUBHBIX pa3psaaoB AN CUTHANoB B UCMOMb3ye-
MbIX KaHanax. OTn NOMexXun 3aBUCAT OT KOHKPETHbIX YCNOBMI NpuMeHeHnsa npmnbopa,
N OHW He Bcerga byayT Benuku no BenuyunHe. Tem He MeHee, nydlle Bcerga cre-
AoBaTb NpeafiaraemMomMy Bbllle NpaBuny, YTOObl U3MePATb TOSbKO NOSie3HbIe CUr-
Hanbl NICNONb3yeMbIX KaHamoB.

» Coeem
CueHaribHbIe NTUHUU HEeUCMnob3yeMbIX KaHaroe xesnamersbHO pucoeOUHSIMb K
3emrie 86su3u pasbéma XP2.

7.2.1.2 XXenaTenbHo, 4TOOLI BCE YCTPOMNCTBA C CETEBLIM NMUTAHMEM MCMONb30BaNu
O4HY 1 Ty e drasy (Mnu dasbl Npu TPEX(PA3HOM NMUTAHUN) NMUTAIOLLLETO HaNpsXKe-
HMA. OTO obecneymT oaNHaKOBbIN NOTEHUMAnN y 3eMISTHOro NPoOBoAa YCTPOWUCTB,
YTO YCTPaHUT A(PPEKT ypaBHOBELLEHNSA 3apA0B NPU NPUCOeaNHEHUN Kabenen
YCTPOWCTB ApYr K Apyry. 10T appeKT onaceH KpaTKOBPEMEHHbLIM NPOTEKAHNEM
GonbLINX TOKOB Aaxe npu 06eCcTo4eHHOWN annapaType 1M3-3a Manoro conpoTusne-
HUA 3eMNAHON LWKHBI, a TakkKe CeTeBbIX (PUNbTPOB, KOTOPbIE YaCcTO YyCTaHaBnMBaloT
00 BKroyaTensa nutaHus. NonHocTbio n3bexaTb ero paspyLumnTenbHOro BrvsHUA
MO>XHO, N1LWb cregys chopmynMpoBaHHOMY BbilLe NpaBusy, T.e. NOAKMYasa an-
napaTtypy K 0gHOM 1 Ton xe hase (dhasam) NCTOUHMKA OBLLEro NUTaoLWero Hanps-
XEeHn4.

» Coeem
lNonpocmy 2o80ps, 8KoYalme ece UCofb3yemMble 8 0OHOU cucmeme ycmpoulcm-

ga: [19BM, ezeHepamopsbl, usmepumeribHbie npubopsi U m.d. — 8 0OUH U Mom Xe
cemesol «mpPOUHUK» C 06WUM KOHMYPOM 3a3eMIIeHUs], U moada He rpudemcs uc-
Mbimbi8amb pa3oyaposaHue om omka3a cucmeMbl NpU «HErNOHAMHbIX» 06cmosi-

mersribcmeax.
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7.2.2 PekomeHaauuu no NnoaknO4YeHUI0 CUrHanoB

7.2.2.1 Ecnun ona namepeHnin aHanoroebIX CUrHanoB BbiOpaH anddepeHum-
anbHbIN PEXUM, TO ONpeaensieTca pasHOCTb HaNPsXKeHU Mexay AByMS BXogamu
COOTBETCTBYHOLLEro kaHana. B 6onblwnHCTBE cnyyaes, Korga HeT Heob6XoaAnMOCTH B
anddepeHumanbHOM BKITHOYEHMU, HEOOXOANMO 3a3eMNSATb MHBEPTUPYIOLNI BXOA,
NPy 3TOM OYEHb BaXXHO COEAMHATb MMEHHO MHBEPTUPYIOLLMI BXOL KaHana Heno-
CPEeACTBEHHO C 3emrnien B6IM3n MCTOYHUKA CUrHana, B MPOTUBHOM Cryvae Heuns-
DOeXHO NPUCYTCTBME BbICOKOIO YPOBHSA WyMa (bonee nogpobHasa nHgpopmaums o
cnocobax NoakmyYeHns nNpuBeaeHa HXKe).

7.2.2.2 Mpn ncnonb3oBaHmn anddepeHumanbHbIX KaHanoB npubopa, Kax-
AbI UICTOYHMK CUrHana nogkroyaeTcsa K COOTBETCTBYIOLLEMY KaHany npubopa npo-
BoAgamMu (He cumtada obuiero npoBoga, pofib KOTOPOro MOXET BbIMOMHATL LWUMHA 3a-
3eMneHus). HenHsepTupyowmin Bxog npnbopa Nogkno4aeTcs K BbIXOLHOM KiemMme
MCTOYHMKA CUrHana, a MHBepTUpYLWKUn BXxoa npubopa coegmHaeTca ¢ Apyron
KNeMMOMN UCTOYHMKA CUrHana, UMeroLLen NpoTUBOMNOSIOXHbIN 3HaK (¢pa3sy) BbIXOOHO-
ro HanpsKeHus (MCTOYHUK audbdepeHumnarnbHbIn), MMBo 3a3emMnaeTcs HenocpeacT-
BEHHO Ha Kopryce UCTOYHMKa CUrHana, ecriv TakoBOM KIeMMbl HeT (O4HOMNOSC-
HbI UCTOYHUK curHana). Mpu Takom BKNIOYEHUM CyLLECTBYET OrpaHNYeHne Ha Mak-
CMManbHO AOMYCTUMOE HanpsiXeHne, NpyknaabiBaeMoe K UHBEPTUPYIOLLEMY «-» W
HenHBepTUpYyoLWweMy «+» Bxogam npmbopa OTHOCUMTENbHO aHaNoroBon 3eMnu
AGND.

OTO HanpskeHne HasblBaeTCs MakCMarbHbIM BXOAHBbIM CUH(A3HbIM HaNpshKeHW-
eM (T. e. BO3HMKaKLeM OAHOBPEMEHHO HAa UHBEPTUPYIOLLEM N HEUHBEPTUPYIOLLEM
BXoAax - «CUHasHo»). Ecnn no uenu 3aszemneHns npoTtekatoT 6onbLune Tokn, To
OHM MOTYT HaBECTWN Ha TOYKE 3a3eMrIeHNs NnaTbl HaNpskeHue, NpeBbiarLee
npegenbHo gonyctumoe ansa nnatbl (cM. n. 4.2.3 Ha cTp. 7).

Ecnu yyecTb, 4TO Ha BXoAabl Nogaétca anddepeHumanbHoe BXOLHOE HanpshkeHne
(n3mepsiemblvi curHan), To orpaHudeHne Ha cuHdasHyo HaBogky byaet 6onee

CTPOrMM corfnacHo criegytoilei opmyrne:

|UCI/IH<PMAKC| = |UBXMAKC| - |Uam><z>| =33B- |Uﬂm>¢|
7.2.2.3 [nsa ogHOMNOSOCHBIX UCTOYHUKOB BMECTO CUH(PA3HOro HanpshkeHus

BO3HMKAET NPOCTO NoMexa, CKriagabiBarolladacsa ¢ BXOOHbIM N3MepAeMbIM CUTHariom,

4acTo npueoasAullas K CUribHOMY 3allyMITEHNIO N HEBO3MOXHOCTHU Kaknx-nmbo mns-
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mMepeHun. B Takom crnyvae nepexoasT K MeToay BKIHOYEHUS OAHOMNOMNOCHBIX NCTOY-
HWKOB B AndepeHumansHOM pexnme nnatbl (CMm. ganee).

7.2.24 [OndpdepeHumanbHbIN pexnm
B aTom pexnme cuHdasHasa nomexa, HaBoanmas B ANUHHBIX NpOBOAaX CoeauHe-

HWSI, KOMMEHCUPYETCH B MOSTHOM MHCTPYMEHTANbHOM yCUnuTene Ao BENUYUHbI, He
BNusowen Ha pesynbTtaT nuamepeHus (-90...-130 ab). Npu aTom cxema coeguHe-
HMA Npnbopa C UCTOYHUKOM CUrHana gosmkHa ObITb TakoW, Kak MOKas3aHO Ha pUCYH-
ke (Puc. 7. 3).

>1,5m N

NCcTOYHUK AINO- wvHBepTUpYylOLWNIA
curHana 1 AINO+ HeuHBEPTUPYHOLLWIA
: . JNA-N24USB
NCcTOYHUK ) AIN3- unHBepTUpYyOLLMI
curHana 4 AIN3+ HeuHBepTUpPYIOLLNIA
FAGND
—1 KopnycHas ; KopnycHas
= 3emnAa — 3ewmns
Puc.7.3

O6paTtute BHUMaHME Ha TO, YTO 3eMSN UCTOYHMKA curHana v npmbopa He coeau-
HAOTCA. [1py Takon cxeme UCTOYHUK cuUrHana gosrmkeH nmeTtb audepeHumnanbHbin
BbIXOA.

7.2.2.5 [OndpdepeHunanbHbIi pexnm Ans ogHOMOMOCHbBIX NCTOYHUKOB
OunddepeHumnanbHbI peXXnmM MOXHO MCNOMb30BaTh U ANs 0ObIYHBbIX OAHOMONIOC-

HbIX NCTOYHMKOB CUrHana, yaaneHHblx oT npubopa 6onee yem Ha 1,5 M. UICTOYHMUK
CurHana nmeet nNpsAMyo cBsA3b 0bLLero NnposoAa 1 knemmbl 3asemnexus. Mpu atom
cxema coeiHeHus OormkHa BbITb TakoW, Kak nokasaHo Ha pucyHke (Puc. 7. 4).

B 6onblunHCTBE CriyqyaeB MOXeT noTpeboBaTbCA 3KpaHUPOBKA CUrHarbHbLIX MPOBO-
[AOB C NOAKMIOYEHNEM 3KpaHa K 3eMre Ha npubope unu Ha UCTOYHKKE CUrHana, Kak
ykasaHo Hmxe. ObpaTnTe BHMMaHMe Ha TO, YTO MHBEPTUPYOLLME BXOoAbl Npubopa
NPUCOEeaNHEHBI K 3eMIe NCTOYHMKA curHana Ha Hem xe. [pu aTom 3emnu npubopa
N UCTOYHMKA HE COEdMHAIOTCA, a COBCTBEHHO CaM CUrHan nofaeTcsa Ha HemHBepTU-

pytowme Bxogbl npubopa.
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- >1,5m |
< g
OpHonontocHbIg AINO-  MHBEpPTUpYHOLLNIA
”CTO“'HV”fI AINO+ HenHBEepPTUPYIOLLWIA
SHHans . :  NA-U24USB
O}J,HOI'IOJ'I}OCHbIVL o
UCTOMHUK AIN3- uHBepTUpyOLLUIA 5
curHana 4 AIN3+ HeuHBEpPTUPYIOLLNIA
AGND
__|__ KopnycHas E KopnycHas
— 3emns — 3emns
Puc.7.4

7.2.2.6 OAHOMNOMNKOCHbBIA UCTOYHUK, HE CBSA3AHHbIN C 3EeMNEN
B cnyyae npuMmeHeHus ogHOMOMCHOrO NCTOYHNKA 6e3 BbiBOAA 3a3€EMIIEHMS UMK B

cny4yae, Kkorga NUCTo4YHUK curHana raribBaHM4eCkn pa3Bda3aH C Knemmon 3asemne-
HUA, HeO6XO,D,I/IMO ncnosib3oBaTb CXemMmy coeiMHEHNA, KaK NoKa3aHO Ha PUCYHKE
(Puc. 7. 5).

>1,5m |
< gl
OAaHonontoCHbIN _
UCTOYHUK @ ® AINO-  uHBepTUMpyOLLUIA
curHana 1 AINO+ HeuHBepTUpYyOLWKNIA

. NNA-N24USB

AIN3- unHBepTUpyHOLLNIA
AIN3+ HeunHBepTUpYIOLLUIA

!
R1 [J R4| | AGND
E KopnycHasi

R1 - R4 1kOM nnu nepembluka —_—  3eMN4

O,D,HOHOJ'HOCHbIVIL
NCTOYHUK
curHana 4

Puc.7.5
B ocobbix cnyyasx moxeT noTpeboBaTbCA 9KpaHMPOBKA CUTHASbHBIX MPOBOAOB C
NOAOKITIOYEHMEM 3KpaHa K 3emrie Ha npubope. Pe3ncTopbl B 3TOM crnyyae Heobxo-
ANMbI, YTOObI NCKITIOYUTL HaTeKaHUe 3apsaa Ha Bxogax npubopa v BbIBO4 BXOO0B
3a npegensbl 4OMYCTUMbIX CUH(PA3HbIX HanpskeHun. ONbITHBIM NYTEM onpeaenuvTe,
YTO NyyLle: Pe3nCTopPbl UM NEPEMbIYKN.

> lNpumeyaHue.

Cnedyem obpamumb 8HUMaHuUe — UHeepmupyrowue exoobl rnpubopa rnpucoedu-
Hsiromcs K obwemy rnpo8ody ucmoyHuUKa cuaHarsa ebnusu npubopa - Ha pa3béme.
Cam Xxe cueHan nodaemcsi Ha HeuHsepmupyroujue exoosbi rnpubopa.
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MoaBoas utor onucaHHbIM cnocobam coeauHeHns, OTMETUM, YTO YHUBepcasribHoro
HEeT, N KaXKabl U3 cnocoboB MOXeT ObITb NnPUMEeHM AnAa cambiX pa3HbIX NCTOYHN-
KOB C TEM UITN UHBIM yCNnexom, B 3aBUCUMOCTUN OT yCJ'IOBl/IVl 3agaym n Heobxogumonm
TOYHOCTU pe3yribTaTta USMEPEHUA.

7.2.2.7 WVcnonb3oBaHue OBYXUNbHOMO aKpaHMpOBaHHOro kabens B auddepeH-
UmanbHOM pexnme
7.2.2.71 [Ona gudpdepeHumanbHOro pexmma npn ncnonb3oBaHNN OBYXKUBHO-

rO 3KPaHMPOBAHHOIO Kabens, TOYKy NPUCOeAMHEHNS SKpaHa HYXHO BblObMpaTb
OMbITHLIM MyTEeM MO HaMMeHbLUEMY YPOBHIO NOMeX. Bo3aMoxkHble YeTbipe BapuaHTa

nokasaHbl Ha pucyHkax (Puc. 7.6 - Puc. 7. 9).

1

NCTOYHMK (/\) (’\) AINO-  vHBepTUpYHOLLMIA
curHana 1 Vi o | AINO+  HeuHBepTMpytoLLMiA

. . NNA-N24USB

VICTOYHUK ~ | AIN3- uHBepTUpytoLWniA
curHana 4 U U AIN3+ HeuHBepTUPYOLLMIA

AGND
3emngd

. KopnycHas

e -— 3eMmnA

Puc. 7.6

7.2.2.7.2 B cxeme nepsoro BapmaHTta (Puc. 7. 6) akpaH coeanHuTerbHoro kabe-

NS 3a3emrieH Ha Bxoae npubopa.

2
NcToYHMK (/\] (/\) AINO-  vHBepTUpYyHOLLMIA
curHana 1 7 AINO+ HeuHBepTUpYOLLMI
i S s NA-U24USB
VICTOYHUK Ia\ 7~ | AIN3- wnHBepTUpyoLWniA
curHana 4 (u] (\) AIN3+ HeuHBepTUpPYOLLNIA
i AGND

KopnycHasi

-_ — 3emns

Puc.7.7
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7.2.2.7.3 B cxeme BTOpOro BapuaHTa (Puc. 7. 7) akpaH coeguHuTensHoro kabe-
NS 3a3eMfeH Ha BXo4e UCTOYHMKA curHana.

7.2.2.7.4 Bblbop mecTa 3a3eMneHnss 3KpaHHOro NPoOBOAAa CTAHOBUTCA akTyarlb-
HbIM A8 UCTOYHUKOB, YAarneHHbIX OT npubopa Ha pacctosiHue 6onee 20 m. B nto-
OoMm crnyyae, coeiHeEHME 3KpaHHOro NpoBoAa Y MCTOYHMKA curHana v npubopa
OLHOBPEMEHHO HeaoMnycTMMO!

TpeTuin cnocob coeanHeHnst He0BXo0ANMO NPUMEHATL ANSA yAaneHHbIX OAHOMo-
NOCHBIX UCTOYHUKOB (paccTosiHne oT npubopa bonee yem 1,5 M) € LUenNbO yMeHb-
LLEHNSA HABOAUMbIX Ha cCoeMHUTENbHbIE NpoBoAa NomMeX. CTOYHUK JOSMKEH MMETb
COoeIMHEHNE CUrHarnbHOM N KopnycHom 3emsnu. [pun aTom cxema coeHEHUST MOXET
ObITb TAKON, Kak NokasaHo Ha pucyHke (Puc. 7. 8). B aTon cxeme akpaHHbIN NpoBOA

(ecnm OH eCTb) npuncoeanHeH K 3emMrie y UICTOYHMKa CUrHana.

3
NcTouHuK (/\] (/\) AINO-  vHBepTUpYyHOLLMIA
curHana 1 7 71 AINO+ HeuHBepTUpYOLLIMK
r T s IA-U24USB
VICTOYHUK A 7 | AIN3- wnHBepTUpYyOLWMiA
curHana 4 (u] (\) AIN3+ HeunHBepTUpYOLLNIA
U FAGND
. 3eMAS E KopnycHas
e -—  3emns
Puc.7.8

YeTBEpPThINM BapuaHT BKktoveHus (Puc. 7. 9) ucnonb3yeT curHan 3awmuTHOW 3KpaHu-
poBku (Guard0...Guard3) ans yny4yweHus nogasneHnsa cuHgasHon nomexu. B aton
CXeMe 3KpPaHHbIN NPOBOA, NPUCOEAMHEH K CUrHany 3alMTHON SKPaHMPOBKM Ha BXO-
ae npmnbopa. OnncaHHble Bbilwe cnocobbl MOAKMOYEHNSA CUTHANOB HE NCYEpPMbIBAKOT
BCE BO3MOXXHOCTM npmbopa. [nsa Kaxxgom KOHKPEeTHOM 3a4aun CyLecTByeT, nogyac,
He OAWMH ONTMMarnbHbIN Cnocob coegMHEeHUsA NCTOYHMKA curHana ¢ npubopom. Ho
Aaxe HaxoXxgeHue ogHOro n3 cnocoboB MoXeT pewnTb Bawy 3agavy. Moatomy
nepea BKIOYeHnem npubopa TwatenbHo Heo6Xxo0aAMMO TLaTenbHO 064ymMaThb Cxe-
MY BKIHOYEHUS, YTOBbI N3MepATb CUrHan, a He YpoBeHb NMOMEX B COeAMHUTENbHbIX

nposogax!
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NcToYHUK ("]

4
NcToYHMK (/\]
curHana 1 V)

curHana 4 \—

Puc.7.9
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Guard0

AINO-  nHBepTUpYyHOLLMIA

AII:I0+ HEUHBEPTUPYIOLLNIA
o JNIA-N24USB
Guard3

AIN3- uvHBepTUpyOLLUIA
AIN3+ HeuHBEPTUPYIOLLNIA

AGND
®

____ KopnycHas
-— 3emMmnd




MpunoxeHna

8. MPUNOXEHUA

8.1 MeTtponoruyeckme napametpbl ALK
8.1.1 PernameHTupylowme AOKYMEHTbI

Mpun oueHke meTponormyecknx xapakrepuctuk ALIM obblMHO Nonb3ytoTca NnapameT-
pamu, koTtopble pernameHTupytotca FOCT 24736-81 1 OCT 1100783-84. B atn na-
pameTpbl BXOAAT:

e 4yucno paspsgos ALIT;

e BpeMs YCTaHOBIEHUS;

e Bpems npeobpa3oBaHus;

® HENWHEWHOCTb;

e auddepeHumanbHas HENIMHENHOCTD;

e amMnNIMTyAHO-4YacToTHasA xapakrtepuctuka (A4YX);

e (pasovactoTHasa xapakrepucTtuka (PYX).

CornacHo ykasaHHbIM HOpMaTMBHbLIM JOKyMeHTaM napameTpbl AL onpegensatoTca
nNpu Nnogaye Ha ero BXo4 NOCTOSIHHbIX YPOBHEWN HaNpsKeHWst BO BCEM ANHaAMUYe-
CKOM Aguana3oHe npeobpasoaTtens. VickntoueHune coctanaT AUX n ®YX, koTo-

pble onpegenatTca npu nogade Ha Bxog AL rapMOHUYecknx BO34EeNCTBUMN.

8.1.2 OcobeHHOCTU peanbHbIX U3MEPEHUHN

B peanbHbix ycnosuax AL yacTto ncnone3ytoTcs Ans npeobpasoBaHns B LNGpPO-

BOM KO, NepeMeHHbIX BXOAHbIX BO3OENCTBUN, @ B TAKOM peXnme ynoMsiHyTbiX na-

pameTpoB 1 3HaHUM AYX n OYX MOoXeT OkasaTbCs He4OCTAaTOYHO N4 onpeaerne-

HUA NnpumMmeHnmocTn AL B pearnbHbIX yCnoBusiX. B 3ToM CMbICrie BaXXHO OTMETUTb

cnegywoulee:

1) EcTecTBeHHO HasblBaTb CTaTUYeCKUM pexumom paboTtbl AL Takon, npu KoTo-
poM 3a Bpems npeobpasoBaHMs BXOLHOW CUrHan MeHsdeTca He 6onee Benuyu-
Hbl M3P AUMM. Mpn atom BxogHow curHan ans camoro AL 6yaet ctatuye-
CKUM, XOTS Ons TpakTa, MO KOTOPOMY pacnpoCTpaHAEeTCa curHam O TOro, Kak
nonaget Ha AU, oH aBndeTcs AMHaAMUYECKUM.

2) Tak kak Hapsagy ¢ AL yacto mcnonb3yloTcs Apyrve yCTpomcTBa, TakuMe Kak:
MynbTUNEKCOopbI, yeunutenun, ounbtpbl, YBX, nx nckaxenua éyayt cymmumpo-

BaTbCA C norpewHocTbio AL 1 onpegenaTs METPONOrnMYecKyro XxapakTepucTtum-
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Ky (MX) agantepa, B coctaB koTtoporo Bxogut ALI. B HacTodwee Bpems pas-

BUTME MUKPOINEKTPOHUKM NPUBENO K TOMY, YTO MHOIME N3 NepeyvncreHHbIX yCT-

PONCTB CTasnM HEOTbeMIIEMON YacTbio Mukpocxem ALIMT.
Mpwn aTom, BCneacTemMe AMHaAMUYEeCKOro B3anMoAeNnCcTBMS U3MepseMoro curHana c
anemeHTamn ALK, 3HaHWA OCHOBHbIX MeTposiornyeckmx xapakrepmctmk ALK no
BblLLENEPEYNCIIEHHBIM HOPMATMBHbBIM JOKYMEHTaM OKa3blBaeTCH SBHO HeJoCTa-
ToyHo. [Noatomy 3A0 <PyaHes-LUnnaes> npumeHsaeT, Hapagy C pernaMmeHTupo-
BaHHbIMKU 3TUMK TOCT, apyrme meTtponorndeckne xapakrepmctukn ALK ona pac-
4YéTa MHCTPYMEHTAalTbHOW NOrPELLHOCTU pe3ynbTaToB N3MEPEHNS.

3HaHne MX ALK nosBonsieT pelwmnTb cnegyowme npuknagHblie BOnpochl:

e OUEHKa WHCTPYMEHTarNbHOM NOrpeLLuHOCTU uaMmepeHnn. Npn 3ToM OO0KHbI Yy4n-
TbIBaTbCA U BCe (PaKTOpbl, BIMSAIOLIME HA WHCTPYMEHTANbHYH MOrpeLlHoCTb:
N3MEHEHNS BRUSAIOWNX BEMNNYMH (TeMnepaTypbl OKpYyXatoLlen cpeabl, Hanpshxe-
HUA NUTaHUS, BO3AENCTBUS 3NIEKTPOMArHUTHbLIX Monen n Apyrux HenHdgopma-
TMBHbIX MapamMeTpOB BXOOHOrO curHana), CBouctea obbekta M3aMepeHun, 4acTo-
Ta U3MEHEHUSA U3MEPSEMbIX BEMNYMH, BbIXOOHbIE CBONCTBA YCTPOMWCTB, K KOTO-

pbiM nogkntoyaetca nnata AL, v gp.;

e BblbOp cpeacTBa namepeHun, MX kotoporo obecneunnu 6bl Tpebyemoe kayecT-

BO M3MEPEHNS B U3BECTHbIX YCIOBUSX NPUMEHEHUS cpeacTs nameperunsa (CN);

e cpaBHeHne CW pasnuyHbix Tunoe no MX. Npu aToM OOMmKHbI ObITb N3BECTHbI

ycnoBwusi npumMmeHeHus CU;

° paspa60TKa CINOXHbIX U3MEPUTESIbHbIX CUCTEM, UCNOJIb3yA MNMpPU 3TOM MX oT-

OerbHbIX KOMMOHEHTOB CUCTEMBbI;

e OLEHKa norpeLHocTen namepuTenbHbix cucteMm no MX komnoHeHToB. VHorga
€VHCTBEHHO BO3MOXHbIM NMYTEM peELLUEHUs 3TOW 3a4ayn SBNSETCS PacYETHLIN
nyTb NO U3BeCTHbIM MX KOMMOHEHTOB.

Mcnonb3oBaHue 1 Bbibop Buaa MX gomkHo ObiTb Hamny4ywmm obpa3om OpUEHTH-

poBaHbl Ha KOHKpeTHoe NpumeHeHne CI.

B cootBetctBumn ¢ FOCT 8.009-84 Heobx0aNMMO B HOPMATUBHO-TEXHUYECKOMW AOKY-

MeHTaumm Ha CU npuBoauTb Takne HopMmpoBaHHble MX, nCnonb3ys KoTopble

MOXHO 6b1510 Obl pewnTb crneayowme 3agaydn:

e onpegeneHue pesynbTaToB U3MepeHus (bes yyé€Tta nonpasku Ha cuctemaTude-

CKYI0 MOrpeLIHOCTb U3MEPEHUS);
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® pPAacCY€T OUEHKN MHCTPYMEHTallbHOM NOrpeLlHOCTU U3MEepEeHUn OaHHOro Buaa B
pearibHbIX YCIOBUSAX NPUMEHEHNS.

[na onpegeneHna pesynbTaToB M3MEpeHUs HanpshkeHus Ha Bxoge nnatbl AL

ncnonbayTca cnegyrowme HMX:

e AnanasoH BXOOHbIX HanpsbkeHun AL,

e  KO3(P(PULUMNEHT yCUNEHNA NHCTPYMEHTANbHOrO YCUNUTEns;

e KO3(P(PUUMEHT yCHUNeHUs NPorpamMmpyemMoro yCunuTens;

e yucno paspsagos AL (cnegosatensHo, BenuynHa M3P);

e yacToTa guckpetusauum ALM.

[ns onpegeneHns OUeHKN NHCTPYMEHTarbHOM NOrpeLHOCTU U3MEPEHUN NepeEMEH-

HOrO HaNPSXKeHUs UCNONb3YKTCA creayoLwme napameTpbi:

e owwnbka capura;

e OLIMOKa gmanasoHa;

e 4yucno apeKkTMBHbIX paspagos (HIP).

Owwunbka ananasoHa sABNSETCS cTaTUYeCcKkon aaauTMBHOM NOrpeLlHoCTbo. Yncno

3(ppeKTUBHbIX paspsaoB B 3aBUCUMOCTM OT YACTOTbl UISBMEPAEMOrO CUrHana - KoM-

NSIEKCHBbIN ANHAMWUYECKNA NapamMeTp, KOTOPbIA YYUTbIBAET LWYMOBbIE U HESTMHENHbIE

norpewHocTn ALK. Y3OP BkntovaeT B cebs Wwymbl - aHanoroson Yactn ALK, kBaH-

TOBaHus, anddepeHymansHon HenmHenHocTn AL, nHTerpanbHyo HENUHENHOCTb,

N MHEPUUMOHHbIe cBoMCTBa 3BeHbeB ALLK.

Mommmo Y3BP - KoMnnekcHOro napameTpa, UCMONb3YHTCHA YaCTHbIE AUHAMNYECKNE

HMX:

OTHOLLEeHME curHan/wym;

e KO3(PPULNEHT rapMOHUK (HENMUHENHBIE UCKAXXEHUS);

e OTHOCUTESIbHbIE YPOBHU rAPMOHMUK;

e OTHOLLUEHWE CuUrHan/WwyMm + UCKaKeHUs;

e pearnbHbl JUHAMUYECKUIA ananasoH.

Bce yactHble guHamunyeckne HMX ncnonbayoTcs B 3aBUCMMOCTU OT HYacToThl
BXOAHOro curHana, 4yactoTbl anckpeTtunsaunm AU, koadduuneHToB yeuneHuns
ALK, pexnmMoB BKITIOMEHUS YCUNUTENEN N Anana3oHa XxapakTepucTmnkm npeobpaso-

BaHusa AUIM nnaTtbl.

8.1.3 Cratuyeckue napametpbl AL

3pecb onucbiBaoTCcsa ctatndeckne napameTtpbl AL, KoTopble pernameHTUpPOBaHbI
FOCT 24736-81 «[MpeobpasoBaTenn nHterpanbHble unudpo-aHanoroBble U aHano-
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ro-undposble. OcHoBHble napameTpbi» 1 OCT 1100783-84. PucyHok (Puc. 8. 1)

npu3BaH Nomoyb 6oree HarnNsAHO NpPeacTaBUTb NpeaMeT 06CyXaeHMS.

A 3HaueHue
BbIXOA4HOro Kopa
ALN
MorpeluHocTb
\ <—
AnanasoHa

(1
MakcumansHbI
Koq
(2
OundbdepeHumnansHas

HENUHEeNHOCTb

WHTerpanbHas

HENUHEeNHOCTb

il YpoBeHb

KBAHTOBaHUA

LLlar ksaHTOBaHMS

l¢

nOgeLLIHOCTb caBura

Usx.makc U

Puc. 8.1

PucyHok 1. Ctatnuyeckue napametpbl AL

XapakTtepuctuka npeobpasoBanusa XI1 (2) — 3aBucMmocTb BbixogHoro koga AL

OT BXOAHOro HanpsixeHus Ugx.

UpeanbHasa xapakTtepucTuka npeobpasoBaHus (1) — npamas nuHus, «kHanbonee

I'IpVI6J'II/I)KeHHaFI» K TOYKaM XapakTepucTtmkm npe06pasoBaHMﬂ.

Yucno paspsagos AL, N. [1BonyHbIn norapudm MakCcumarnbHOro Yncna KogoBbIX
koMBUHaLmin Ha Bbixogde ALIM. Ecnu yucno paspsigos N, Toraa umcno 2" gact ko-
nn4yecTBO KOMOMHaUUIM B BbIXOAHOM Kode npeobpasoBaTtens B AuanasoHe O+(2N—

1).

Mpumep. [ns 12-paspsigHoro ALLM konvyecTBo komMGuHaLWiA cocTasuT 2'°=4096 B

ananasoHe ot 0 go 4095.

Bpems npeobpasoBaHus, tnps. VIHTEPBaAN BpemeHn OoT Havyana npeobpasoBaHus
AUT oo nosiBneHns Ha BbIXxo4e YCTOMYMBOIO Kofa, COOTBETCTBYHOLLENO BXOOHOMY

HanpPsPKeHWHO.

35



MpunoxeHna

MorpewHocTb caBura. CmelleHe XxapakTepucTkn NpeobpasoBaHms B TOUKE Ha-
yana koopauHat rpaduka. Nocne Toro kak AL cbanaHcnpoBaH, MuHMMaNbHOE
3HayeHue koga AL, cooTBeTCcTBYHOLEE MUHMMASTIBHOMY BXOAHOMY HaNpsSXXeHUHO
MOXET OTNMYaTbCA OT 3HAaYEHNS MUHUMAITbHOMO KOAa Ha uaeanbHOW Xapakrepu-
CTUKe.

Ecnu paccmatpuatb AL kak BonbTMETp, TO NOrPeLIHOCTb CABUMra 1 NOrpPeLIHOCTb
AnanasoHa paBHOLEHHbI CUCTEMATUYECKOM COCTaBMNALWEN OCHOBHOM MNOrpeLLHo-
CTV NnaTbl BO BCEM [Mana3oHe BXOOHbIX HanpsbkeHun. [1pn aToM npuHUMnmanbHO
TO, YTO BEMMYMHA ITOM MOrPELUHOCTU 3aBUCUT OT YCUIIEHUS UHCTPYMEHTANbHOIO U

nporpaMMmnpyemoro yCcunmutens, a Takke ot guanasoHos ALLMT.

OTKNOHeHne B KOHEYHOW TOuKe, dnp. MorpelHOCTL AnanasoHa, T.e. NOrpeLlHOCTb

npeoGpasoBaTens B KOHEYHON TOUKe AvanasoHa.

lNpumeyaHue.

O6b14HO noepewHocmb cdguea u duarna3oHa ebipaxaromcs 8 eOuHuyax M3P.
MoporoBbIN ypoBEHb - BENMYNHA BXOOAHOrO aHanorosoro yposHa AL, npu koTo-
pPOM BbIXOOHOW Ko MeHsieTca Ha 1. ObLlee YMcno NoporoBbIX YPOBHEN BCIEACTBME
Hanuyusa andepeHynanbHON HENUHEMHOCTU MOXET OblTb MEHbLUE Yncna ypoB-

Hewn kBaHToBaHMa ALIIM.

UHTerpanbHas HeNMMHENHOCTb (MY NPOCTO HENMMMHEMNHOCTL). OTKMOHEHNE NO
BEPTUKANbHOW OCY TOYEK pearibHOW XapakTEPUCTUKN OT naeanbHON XapakTepucTu-
Kn npeobpasoBaHus, Aensawmx nononam pacctosHme (no ocn abcumce) mexay
CpeaHuUMN 3Ha4YeHnamMmM noporoebix ypoBHen XI1 (cm. rpaduk). M3amepsieTtcs B npo-
ueHTax unu eanHuuax M3P. VIHTerpanbHas HeNMHENHOCTb ABNSeTCs OYHKUMen ot

noporosbIx ypoBHen ALIM.

lNpumeyaHue.
lpu paspabomke AL npedycmampugarom 803MOXHOCMb pe2yriuposKU rnozpeu-

Hocmu cosuz2a u duarna3oHa, a makxe HesiuHeltHocmu 0715 UX MUHUMU3auuu.

OnddepeHumanbHasa HeMIMHEMHOCTb (HEMOHOTOHHOCTb), daue. OTKNOHEHNE
pPa3HOCTM OBYX aHAOroBbIX CUrHaNoOB, COOTBETCTBYIOLLMX NOCNef0oBaTENbHOM
CMEHe KOAOB, OT 3Ha4YeHus1, cooTBeTCcTBYyOLWeEro eamHmue M3P. MiHadve rosops, npu
MOHOTOHHOM YBenu4eHun curHana Ha Bbixoge AL moxeT BO3HUKaTb KOA, KOTO-
pbI COOTBETCTBYET OAHOMY M TOMY >X€ BXOQHOMY CUrHasy, B TO BPEMS Kak cam

BXOAHOW curHan nameHunca bonee ogHoOro wara KBaHTOBaHuA, KOTOprVI paBeH
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Uex makc./2". MamepsieTcs B npoueHTax unu eanHuuax M3P. OuddepeHumansHas

HENMHENHOCTb - PYHKUMS NOporoBbix ypoBHen ALLIMT.

[Mpumep.
LugpeperHyuanbHasa HenuHelHOCMb 8 rnosiosuHy M3P 2oeopum o mom, ymo dea
8XOOHbIX YPOBHSI, pasfiuyarouuXcsl Ha rMoslIo8uUHy waza KeaHmosaHusi, 8bl3earu o-

siefeHuUe coomeemcmsywux cocedHux ko008 Ha ebixode ALIM.

lNpumeyaHue.

B peansHom AL no kakum-nubo rnpudyuHam Moxxem 803HUKamb riporadaHue Koda
Ha e20 8bIx00e, YMOo 3K8UBANIEHMHO rosi8rieHUr0 dughghepeHyuanbHOU HesTUuHelHO-
cmu. Omnu4yue 8 mom, 4ymo cama rno cebe OugghepeHyuanbHas nMoepewHoOCmb
s8rnsiemcesi cucmemamu4yeckol no2peuwiHocmeio, Mo ecmb, 803HUKaem eceada rpu
rnodaye Ha 8xo0 ALl coomeemcmeayrouwe2o 8Xxo0HO20 cueHarsa, a rnpornadaHue Ko-
O0a yauwe sienssiemcs cryvalHbIM POUeccoM u 3asucum om ycriogul obmeHa o

wuHe OaHHbIx TK.

8.1.4 InHamunyeckme napameTtpbl ALIK

B peanbHbIx ycnosuax akcnnyatauum ansa onucanmna MX ALK yaobHo ncnonb3so-
BaTb HE TONbKO CTaTMYECKNE, HO N ANHAMUYECKMe NapaMeTpbl, KOTOpble, COrfacHo
FOCT 8.009-84, npencrasnstot cobont MX CU, B KOTOpbIX BbIxogHasa peakumst CU
onpegensieTcs 3Ha4eHUSIMN N3MEPSIEMOro CUrHasna u UsMeHeHUs MM 3Toro curHana
BO BPEMEHU.

OuHamunyeckune napameTtpol AU cneayrowme:

e OTHOLUEHWe curHan/wym;

e OTHOLIEHME cUrHasn/wym + NCKaXKEeHWUS;

e  KO3(PPUUNEHT HEMNHENHBIX (FAPMOHNYECKNX) NCKAXKEHUI;

e OTHOCUTESbHbIE YPOBHM FrAPMOHUK NPU rapMOHUYECKOM BXOLHOM BO3OENCTBUN;
e pearnbHbl JMHAMUYECKUIA ananasoH;

®  4UCIo 3(PPEKTUBHLIX Pa3psaoBs.

KoMnneKcHbI guHaMMyecku napameTp - YNCNo apdPeKTUBHbBIX pa3psaoB B 3aBU-
CUMOCTW OT YaCTOTbl BXOAHOIO rapMOHUYECKOro curHana c4MTaeTca OCHOBHbIM 4SS
ALIK.

Kpome TOro, umeet cmbicn npusoants MX anddepeHumanbHy0 HENMHENHOCTb U

YyCpeOHEHHYI0 XapaKkTepPUCTUKy Npeobpa3oBaHns, U3MEPEHHbIE B AVHAMWYECKOM
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pexume kanndposku. B onpeaenénHbix npumeHeHnax ALK (Hanpumep, B pagnorno-
Kauumn) 3HaHue aTux MX nossonsieT 060CHOBAHHO pewwnTb 3agadvy Bbibopa CU.

[nsa Toro 4tTo6bLI U3MEPUTL ANHAMUYECKNE MeTponorndyeckme xapakrepmuctmkn ALK,
MOXHO NogaTb Ha ero BXof TECTOBbIN CMHYCOMAArnbHbIA CUTHAMN 1 BbIYUCIUTL 3a-
TEeM C NoOMoLLbI0 BbICTporo npeobpasoBaHuio Pypbe (BINP) YacTOTHBIN CNEKTP Bbl-
xogHoro curHana AUM. B kadyecTtBe kanmbpoBOYHOro curHana BblbmMpaeTcs rapmo-
HUYECKMI CUHYCOMAANbHbIN CUrHa HU3KOYACTOTHOIO reHepaTopa C UCKaKEeHNAMM,
npuemnembiMn gns paboTsl ¢ AU nmetowencsa paspsagHoCcTu.

lNpumeyaHue.

100 cueHarnom Oarnee rnodpaslymesaemcsi criekmparsibHasi cocmaersou,as, coom-
gemcmayrouas 8Xo00HOMY cuzHary Kanubpoeku. LLlym onpedensgemcs Kak CO80-
KYrnHOCMb 8CexX ocmaribHbIX HexeramesbHbIX KOMMIOHeHm: rnoboYHbIX Yyacmom u
WyMo8020 (hOoHa, He cHUmas 2apMOHUK cuaHarna.

8.1.4.1 OtHoweHue C/LL.

[na ero nonyyeHnss Heo6xo4MMO NPOCYMMMPOBaTb MOLLHOCTU CNEKTpasnbHbIX CO-
CTaBMAKLWMNX, 33 UCKNIOYEHNEM MOCTOAHHOW COCTaBMSAIOLWEN U rAPMOHUK CUrHana,
N BbIYUCNUTL OTHOLLUEHUE MOLLHOCTU FfTaBHOW CreKTpasibHOM COCTaBnAloLWEN K pe-
3ynbTaTy CyMMUPOBaHMS.

B cnyyae ngeaneHoro AL BIN® nsmepeHHon peannsaumm gact y3KOMONOCHbIN
CMEKTP C APKO BblPaXKEHHLIM MaBHbIM MaKCUMYMOM, COOTBETCTBYIOLLIMM YacToTe
nogasaemoro Ha Bxog AUIT cuHycomaansHOro HanpskeHus. Npuyém, MOLHOCTb,
cocpefoToyeHHasa B6nun3n rnaBHOro MakCMmMyma, no OTHOLUEHUIO K OCTanbHOM
MOLLIHOCTW, pacnpeneneHHon B ocTanibHOM YacTu YacTOTHOro AgnanasoHa, byaer
MakcumarbHa.

Ha npaktuke oTHoweHue C/LLU MoxeT y4nTbiBaTh rapMOHUKN OCHOBHOM YacCTOThl,
ecnn 3TO yKasaHo cneyunansHo. Takon napamMeTp Ha3blBaloT OTHOLEHWEe curHana
K wymy nnroc nckaxenuma (C/[LU+W]). Ons naeansHoro AL, kak n3BecTHo, C y4ye-
TOM TOMbKO LWyMa KBaHTOBaHWUA cnpaseannso cootHoweHne C/LLU
[0B]=(6,02:N+1,76), rae N — uncno paspsgos ALI. B cnyyae ngeansHoro 16-
paspsigHoro aTo gact 6,02x16+1,76=98[ab]. cnonb3oBaHne peanbHoro AL, He-
MWUHYEMO BHOCSLLEro JONOSTHUTENbHbIE NOrPELLHOCTM B NPOLECC N3MEPEHNS, MPU-
BegeT K yxyaweHuto C/LL.

JKcnepumeHTanbHO MOXHO nameputb C/[LU+W], ncnonb3ys BbICOKOKA4YECTBEHHbIN

namepsieMbln curHan u Bbluncnas brid, sknovas B NOHATME WyMa U FaPMOHUKU
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curHana (uckaxeHus). Torga, nogctaBnasa Nofyd4eHHOe OTHOLIEHME B ONUCaHHYHO
dopmMyIny, MOXHO HaUTW YNCNo apdekTMBHbIX paspagos AL,

8.1.4.2 KoadduumeHT rapmoHnyeckmnx uckaxeHum (Kru)

OnpepnenseTcs HENIMHENHOCTLIO XapaKTepuUCTUKM npeobpa3oBaHMa Ha onpeaenéH-
HOM YacTOTe U BbIYUCASETCH KakK OTHOLUEHWE CYyMMbl PaCCYMTaHHbIX BbILLEOnNucaH-
HbIM 06pa3oM MOLLHOCTEN rapMOHWMK K MOLLHOCTW FMaBHOW CreKTpanbHOW COCTaB-
nALwen nnn nepBon rapMoHUKe.

Mpumep. [Ins cnyyvas ncnonb3oBanus 2-n, 3-n, 4- N 5- rapMoHUK

KIH[0B] = 10Lg[&<(/12)2 FAY + () + (4]

roe Ay — amnnuTyga OCHOBHOW rapMOHUKK, Az 5 — aMNNNTyAbl rAPMOHUK OCHOBHOWM
4acToThl.
8.1.4.3 PeanbHbI AMHaMnyeckun amanasoH (PAN).

OnpegensieTca Kak OTHOLUEHME 3HEeprMm OCHOBHOW CNEeKTpanbHOW COCTaBNSAHLLEN
cUrHana Kk amnnuTyge cnefyrowen no BefIMYMHE FapMOHUKU UM LLYMOBOMY Bbl-
6pocy. 3Hanme PO npuobpeTtaeT BaXXHOCTb B T€X NMPUMEHEHUAX, A€ FapMOHUKM,
no6oYHbIe COCTaBMAOWME U LYMbl HE LOIMKHbI MPEBOCXOANTb MO YPOBHIO CaMbIN
cnabbin U3 nognexawmx npeobpasoBaHuio curHan. B 6onblIMHCTBE criyyaeB 3Ty
NHpOPMaLNIO JaeT OLEeHKa ypOBHSA rapMoHuK B nornoce ALK, nockonbKy GonbLuas
N3 rapMOHMK OObIYHO MPEBOCXOAUT LLUYMOBOM (POH U NOBOYHbIE KOMMOHEHTLI. 3Ha-
HWe pearnbHOro guMHamudeckoro guvanasoHa ALIK B coctaBe pagnonokaumoHHOW
cucteMbl obecneymt BO3MOXHOCTb OLEHKUM €€ MPUMEHMMOCTU ONsi onpeneneHus
cnabblx CUrHanoB.

8.1.4.4 M“wucno acpdekTuBHbIX paspsagoB (Y3P), Naoo.

LLlyM M rapMOHWKM BIIUSIKOT HA TOYHOCTb M3MepeHun. MoxHO ckasaTb, 4yto y AL
yMeHbLlaeTcs paspsgHocTb. YOP yuyuTthiBaeT nobble BMabl norpeluHocten. Bee
ownbkm npeobpasosaTens, obycnoBneHHble auddepeHunanbHON N MHTErpanbHOM
HEeNMHENHOCTAMMU, anepTypHON HeonpeaeneHHOCTbO (DXKUTTep), N MPOMYCKOM KO-
A0B, BbICTYNalT Kak COCTaBMfAlLlMe HEKOTOPOM CyMMapHOW cpefHekBagpaTunye-
CKOM norpewHoctTn. HeTpyaHo nokasaTtb, 4To YOP Bbluncngetrca no dpopmyne:
Naoo=(C/[lU+WN]-1,76)/6,02, rae C/[LLU+U] BbluncnaeTcs no pesynbTaTy Bbl4MCNEHUS
npeobpasoBaHna Pypbe N3MEPEHHOIO KanMbpoBOYHOIrO rapMOHNYECKOro CUrHana.
8.1.45 O6opynosaHue, cosgaHHoe 3A0 «PyaHes-LLUnnses», no3songaet
kanubposaTtb ALIK B AnHammnyeckom pexume no napameTpam, nosyyaembiM C Mo-
MoLbo BlMNd, ¢ TodHOCTBIO 00 16 paspsanoB n oueHuBaTb napameTpbl ALK ¢ Tou-

HOCTbIO 4O 24 pa3psaaos.

39



MpunoxeHna

8.2 Ycnosus akcnnyartauum npubopa

Mo knaccudumkaummn ycnosun akcnnyataumm POA gaHHbIN npnbop OTHOCUTCA K

nepson rpynne (Tabnuua 8. 1).

Tao6nuua 8. 1

MapameTpbl POA u onpeaensowme nx gectabmunusupyrowme akropbl

MapameTpsbl 3Ha4yeHus napameTpoB
. Mpo4HOCTb Npu cMHyconganbHbIX BUBpaLnax
v, 'y, 20
o, M/c? 19,6
tam, YaC >0,45
. OBHapyxeHne pe30HaHCOB B KOHCTPYKLUK
v, 'y 10...30
g, MM 0,5...0,8
tawin, MUH >0,4
. BospgencTBre NoBbILLEHHON BMaXXHOCTU
Bn, % 80
o K 298
tBbl,q, Y 48
. Bospgencreue noHMxeHHOW TemnepaTypbl
0'npa s K 233
U1p6 K 278
tBbI,El; Y 2..6
. BospgencTteue nosblleHHOM TemnepaTypbl
Unpns K 328
Vps, K 313
tBbm, y 2..6
. BospgencTeue NOHMxXeHHOro atMocdepHOro gasneHns
v, K 263
p, KlMa 61
tBbln, Y 26
. Mpo4yHOCTb Npu TpaHCNOPTMPOBaAHUMU
ty, MC 5...10
v, MUH 40...80
Olmake, M/C2 49...245
. BoapgencTteue consiHoro (MOpCcKoro) TymaHa ¢ gmcnepc-
HOCTbO (95% kanenb) A n BOAHOCTLIO b
v, K 300
A, MKM 1...10
B, rim® 2...3
tBbl,q, Y 24
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9. TEKYLUWA PEMOHT

PemoHT npnbopa, a umeHHo yctponctea JIA-M24USB, ocywectBnsaeTcs

npeanpmaTmem n3rotoBuUTeneMm.

10. TPAHCIMOPTUPOBAHUE N XPAHEHUE

10.1  Yctponctso JIA-N124USB TpaHCNopTUPYIOT B 3aKPbITbIX TPAHCMOPTHbIX
cpeacTBax noboro Bnaa.

10.2 Tpwu TpaHcnopTupoBaHun camonetom JIA-N24USB gomkHo GbiTb pa3melLe-
HO B OTanJIMBaeMoOM repMeTU3MpyeMOM OTCEKE.

10.3 Knumatunyeckme ycnosusa TpaHcrnoptupoBaHus J1IA-M24USB He [omkHbI Bbl-
X0OuUTb 3a npeaensl NnpefenbHbIX YCNoOBUN, YkasaHHbIX B Tabnvue (Tabnuua
10. 1). No MexaHn4ecknm BO34ENCTBUAM NpeaesibHble YCIOBUS TPaHCNOPTH-

pOBaHUsA OOMKHbI COOTBETCTBOBATL TpeboBaHmam rpynnbl 3 cornacHo FOCT

22261-94.
Ta6nuua 10. 1
MpeaenbHbIe yCNOBUA TPAaHCNOPTUPOBaHUSA
TemnepaTtypa okpyxarLiero Bo3ayxa Ot muHyc 25 go nnitoc 55 °C
OTHOCUKTENbHasA BNaXHOCTb BO3ayxa 95 % npun 25 °C
ATmocepHoe gaBneHune 7 — 800 mm prT. CT.)

10.4 Yctponctso JIA-N24USB ao BBeAeHUS B SKCNnyaTauuio cnegyeT XpaHntb
Ha CKrnagax B ynakoBKe NpeanpusaTusi-u3roToBUTENS Npu TemnepaTtype oKpy-
Xatowero Bosgyxa 5 — 40 °C n oTHocuTenbHOM BnaxxHoCcTn Bo3ayxa 80 %.

10.5 Xpanutb JTIA-N24USB 6e3 ynakoBku cnegyet npu Temnepatype okpyxato-

wero Bo3gyxa 10 — 35 °C n oTHocuTenbHOM BNaxHocTn Bosayxa 80 %
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11 B nomeLlleHUsIX Ons XpaHeHUst coaepkaHue Mbinv, NapoB KUCMNOT U LLIENOYen, arpec-
CVBHbIX ra3oB 1 ApYrMx BPeAHbIX NPUMECEN, Bbi3biBAOLLMX KOPPO3UIO, HE AO0IKHO

npeBbillaTb coaepkaHne KOPPO3NOHHO-aKTUBHbLIX areHToB Ans atMocdepbl Tuna 1 no

rOCT 15150-69.

11. TAPA U YTTAKOBKA

Yctponcteo JIA-M24USB ynakoBbIBaeTCs B NONUSTUINEHOBLIN NAKeT, a 3aTeM B ynako-

BOYHYIO KOPOOKY (cM. n. 5.3 Ha cTp. 11). B 3Ty e ynakoBOYHY KOPOOKY yKnaabiBaeTcs

KOMMMEKT nocTaBkn Npnbopa, nepeyncnenHsin B n. 5.3 Ha cTp. 11.

12. MAPKUPOBKA

O603Ha4veHne npubopa ykasbiBaeTCsa Ha ero nepeaHen unu 3agHen naHenu. [lata
BbIMycKa, CEpUNHbIN HOMep Npubopa obo3HavyaeTca Ha Haknerke (apnbike). Nnombuposa-
HWe npubopa ocyLLecTBNAETCS NyTEM HAKMNENKN Apblka Ha HUXKHEN MOBEPXHOCTU KOpMy-
ca. Ha MecCTe, 3aKkpblBaloLLEeM OOUH U3 BUHTOB KpensieHus KpbILKKU Kopnyca npubopa.

» [lpumeyaHue!
Bo usbexaHue pa3pyweHus sipribika U ympamael nompebumernem rpasa Ha 2a-
paHmMuUHbIlU pemoHm, Heobxodumo obepezaamsb SPIibIK 0mM 8030elicmeus azpec-
CUBHbIX XXUOKocmedl, pacmeopumeriel U MexaHu4ecKux rnogpexxoeHud.
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