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BBenenue

Hacrosimiee pykoBoACTBO 10 sKkcmryaranuu (PD) npeaHazHaueHo uist U3y4eHHs TeX-
HUYECKUX XapPaKTEPUCTHK, YCTPONUCTBA U MPHUHIIUIIA JCUCTBUS, a TAKXKE MPaBHJI SKCILTya-
TallUM aHajau3aTopa 4acToTHbIX xapakrepuctuk AUXWM-102, npenHa3HAaYeHHOTO 3KCIie-
PUMEHTAIBLHOTO ONpPEeeTIEeHUsI YacTOTHBIX XapakTtepucTuk (UX) (manee mo Texkcty mpubdop
AUXU-102).

Hacrosimee PO He conepxut 001X MHCTPYKLMM MOJIb30BaHUSI KOMIIBIOTEPOM, BXO-
M B coctaB rpubopa AUXI-102 u peanoiaraeT 3HaKOMCTBO ¢ HUM B 00bEME T10JTb-
30BaTelIs.

PO conmepxut cBeneHUS O KOHCTPYKLMH, MPHUHIUIIE ACHUCTBUS, XapaKTEPUCTHKAX
(coiicTBax) npubopa AUXHM-102, ero coCTaBHBIX YACTSIX U yKa3aHUs, HEOOXOAUMBIC sl
npaBWIBLHOM U Oe3omacHoi skcrutyaTanuu npudbopa AUXU-102 (ucronb3oBaHusi Mo Ha-
3HAQYCHUI0, TEXHUYECKOTO OOCTY)KMBaHMS, TEKYIIIET0 PEMOHTA, XpaHEHUS W TPAHCIIOPTH-
pOBaHMs), OIIEHOK €ro TEXHUYECKOrO0 COCTOSIHUS TPHU OINpEEICHUA HEOOXOIUMOCTU OT-
IIPABKH €r0 B PEMOHT, & TAKXKE€ CBEACHHUS MO YTWIN3ALMU U3/ U €r0 COCTaBHBIX 4ac-
TEH.

B PO npunsTs! cienyrome 0003HaAUCHUS

— AIII ananoro-uudpoBoii mpeoOpa3zoBaTelb;

— HAII uudpo-ananorosslii mpeoOpa3zoBaTelib;

— VBB wu3mepuTenbHO-BBIYUCIUTEIBHBIN OJI0K;

— [IK  mepcoHanbHBIN KOMIBIOTED;

— MOH ucToYHUK OMOPHOTO HANIPSKEHUS;

— UYX  4acTOTHBIE XapaKTEPUCTHUKHU;

— JIUX norapudmudeckrie 4aCTOTHBIC XapaKTEPUCTHUKU,

— MK MUKpPOKOHTpOJIED;

— AUYX aMIUTUTYJJHO-4aCTOTHASI XapaKTEPUCTHUKA;

— JIAUX norapudmudeckas aMIjiuTy THO-4aCTOTHASL XapaKTEPUCTHUKA,;

— OYX (Dazo-yacToTHAsI XapaKTEPUCTHKA;

— CAY cucrema aBTOMaTH4ECKOTO yIIPaBJICHNUS;

— 10 mporpamMHOe oOecriedeHHE;

— PO pykoBOACTBO IO 3KCILTyaTallUH.



1. Onucanue u ycrpoiicTso npudoopa AUXH-102

1.1. Haznavenmue
1.1.1 TIpubop AUXUM-102 npennazHayeH AJisi SKCIEPUMEHTATBLHOIO OMPEACICHUS

aAMIUTUTYTHO-(a30BbIX YaCTOTHBIX XapakTepucTuk (UX) TeXHUYIECKUX OOBEKTOB, B TOM
YUCJIe AaBTOMATU3UPOBAHHBIX JJIEKTPO- U TMIAPONPUBOIOB U APYTUX CUCTEM aBTOMAaTHYE-
ckoro ynpasyieHusi (CAY) 1 uX 5JIEMEHTOB, a TaKXKe ABYXIOJIOCHUKOB.

1.1.2 TIpubop AUYXU-102 no3Bossier onpenenarb YX oOBEKTOB, BKJIIOYEHHBIX B

3aMKHYTYIO CUCTEMY.

1.1.3 B cocraB npubopa BXOIUT HU3MEPUTENbHO-BhIUMCIUTENbHBIN 050k (UBB) 1

nepcoHanbHbIi komnbioTep (11K).

1.1.4 VBDb Bkiro4aeT ABa M3MEPUTENBHBIX KaHAJIA U TE€HEPATOpP TECTOBBIX CHUTHA-

JIOB.
1.1.5 TIpuGop npenHazHayeH JJjIsl SKCIUTyaTallMK B CIACAYIONIUX YCIOBUSIX:
Pabouue ycnosus:
—  TEMIIEPATYPA OKPYKAIOIIEH CPEIIBL....ceerurrrrernerieerireeenireeesareeenneeeennneeens (10 —-35) °C;
— OTHOCHUTEIbHAS BIAKHOCTH BO3/yXa (0€3 KOHEHCAIMH BJIar), He 0oJee. .................
............................................................................................................ 80 % mpu 25 °C;
—  ATMOC(EPHOE JTABIICHHUE .......eeeeuereeennrreeennrreeensseeeasseeesssseeesssseessssseennns (84 —106,7) lla;
Hopmanvhuole ycnosus:
—  TEMIIEPATYPA OKPYIKAIOIIEH CPCIIBL....ceerurreeernrreeenerreeennrreeeasreeesssneeenseesennns (20 £5) °C;
— OTHOCHUTEIBHAS BIAKHOCTD BO3BIIYXA vveeeeeeurrrrreeeanerrereeesnrreeeesasnseeeeesnnnnens (30 —-80) %;
—  QTMOCQIEPHOC JABIICHHE .....veenvveenereennreeeseeenereessseesseessseesnssesssessnseeens (84 —106,7) klla;
1.2. Texun4yeckue XapaKTepPUCTUKHU
1.2.1 ITapameTpsl reHeparopa
Jlnama3oH 4acToT 0,1 mI'p—2 MI'ng
HanpsxeHnne BbIxoa, BKIIFOYAsk MOCTOSIHHOE CMEIICHUE +10B
Harpyska Beixona, He MEHEe 50 Om
[Tpenenbl 1omycKaeMoii MOTPEITHOCTHA YCTAHOBKH YaCTOTHI +0,1%
1.2.2 ITapameTpsl KaHAJOB aHAIN3ATOPA
Jlnama3oH yacToT 0,1 mI'm — 2 MI'g
BxogHoW [auMana3zoH W3MEPUTEIBHBIX 30B
KaHaJIoB, He Oojee™
BxogHoe comporuBieHHME — U3MEpHU- 1 MOwm
TEJNBHBIX KaHAJIOB, HE MEHEe
Jlnamna3oH u3MepeHus MOYJIs +120 nb
Jlnamna3oH u3MepeHus pa3HocTH a3 +180 rpan.
[Ipenenst nomyckaeMoil OCHOBHOM MO- +0,1 nb B mnamazone +80 gb **
IpCHIHOCTH U3MEPCHMS MOAYJIA +0,5 nb B nnanaszone +(80 — 120) nb **
[Ipenens nomyckaeMoi OCHOBHOM TO- +0,5 rpan. B muanazone £80 gb **
TPEIIHOCTU U3MEPEHUS pa3HOCTH (a3 +2 rpa. B nuamazone £(80 — 120) nb **

* 6e3 ucnonp3oBanus faenureneit 1:10, BCTpOSHHBIX B ocimiiorpaduueckie mpoOHUKH;
** gpemst u3mepenus 1 ¢ mpu yactote ot 1 'l 1 BhIIIe, aMITUTY/Ia CUTHAJIA HA OJTHOM U3
BXx0J10B 25 B.



1.2.3

1.2.4
1.2.5
1.2.6
1.2.7

1.2.8

["aGaputHbie pa3zmepsl IBb (nmHaxmupuHaxBbICOTa), HE OOJIEE ...............
260%290%60 mm.

Macca VIBb 6e3 n3meputeabHbIX MPOBOJIOB U Pa3beMOB, HE OoJiee....... 2,4 kr.
CpenHuii CpOK CITY>KOBI IIPUOOPA, HE MEHEE. .....cvveerereerreerrreeereeneneenneeens 5 ner.
Cpennsist HApaOOTKA HA OTKA3, HE MEHEE ....cccuveeruveerureenireenireenieeeieeennne 3000 u.

[Mutanue npubopa AUXUN-102 ocymiecTBisieTcs OT NPOMBIIIJIEHHON CETH Te-
peMeHHOro Toka HampspkeHueM (220 +22) B u wactotoit (50+1) I'u. [ToTped-
asiemasi MOUTHOCTh He Oonee 20 B-A.

Wuaukanust usMepeHHoro 3HadeHust Moyist u (aset UX — Ha dKpaHe MOHHU-
TOpa KOMITbIOTEPA — BU3yalibHad, U(poBas u rpaduyueckas.

1.3. KommiektHocth npudopa AUYXHU-102

1.3.1. B coctaB nmpubopa AUXUN-102 Bxondr:

— M3MepUTETbHO-BBIYUCTUTEIIBHBIN OJTOK ... ..eeetreeereenereeeieeeieeeieeensaeennveennnens | .
—  Ocnumnorpaduueckue npoOHUKHU ¢ BNC-KOHHEKTOPAMHU .........eeevveenneennnee. 2 mIT.
— COTEBOM IITHYP .. vvveeeeeierieeeeanirreeeeesnrueeeeasnsseeesassnsseeesassssseeessssssseeessssssseessnns I mrr.
— USB-ka6ensb ans noakitoueHuss UBb kK KOMIOBIOTEPY .......coeevveveeriiieeniieennns I wrr.
— KOMIIaKT-IUCK C TPOTPAMMHBIM OOECIIEUEHUEM .....c.nvveenereenreennreeeireenireenaneas 1 mr.
— PyKOBOACTBO MO IKCIITYATAIMH H TTACTIOPT ...vvvveenvreenereennreennreeseeeensneensneesnnens 1 .

1.4. U3mepuTEIbHO-BBIYUCIUTEIbHbIN 0JIOK

1.4.1. BB npencraisieT co0oi MpsiMOYyTroJibHYHO KOHCTpYKIMi0. Ha nepenneit na-
Henu (puc. 1) umerorcs BNC-pa3zbeMbl 7151 TOAKIIOUEHHUST BXOJ0B KaHAJIOB aHAIM3aTopa
(1, 2), BNC-pa3bewm (3) Bbixona reneparopa. Ha 3anneii nanenu (puc. 2) — pa3beM nura-
Hug (1), BRIKITIOUATENb MUTAHUSI CO CBETOBOM MHAMKAIUEH (2) U pa3zbeM IMOCIe0BaATEIb-
Horo unrepdeiica USB st cBs3u ¢ koMmnbioTepoM (3).

1.4.2. KomnbioTep C MOMOIIBIO CHEIUAIBHOTO MPOrPaMMHOT0 obecrneueHus: ooec-
neuyuBaet ynpasieHue BB, mpueM gaHHBIX, BBIBOJ pe3yJIbTATOB HA MOHUTOP U MPUHTEP
U COXpaHEHHE PE3yIbTaTOB U3MEPEHUH.
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Puc. 2. 3anusasa nmanens BB

1.4.3. biok-cxema MIBb npuBenena Ha puc. 3.

1-" U3amMepuTenbHLIM KaHan
BxogHoit Yeunu- MUKpPOKOH- MK
Bxon 1 aenvTenb Tenb L Tponnep I
A + A A
Y
McTouHmK
Ll:l'l nuTaHus Bzaa?(; <>
2- U3MepuUTEnbHBIN KaHan
Cuctema
- ynpas-
Bxog 2 BxogHomn Yeunu- ALIN MMKpPOKOH- NneHud
nenvtens Tenb Tponnep
G, -
A + A A
McTouHmK Y
Ll:l'l MUTaHus B'Zg?(},, -~
o—
Bbixoa leHepaTop
o— |
NcTouHnk

nuTaHus

Puc. 3. biok-cxema UBb

1.4.4. IBb coxepurt cneayronye 0JI0Ku:
JIBa u3MepHUTENbHBIX KaHaIa, K&KIBIM U3 KOTOPBIX BKIIIOYAET:
Bxonnoi#t nenurens, ycunutenas, 16-0utnaeiii ALl mocienoBarenpbHOroO npu-
onvxenus, 32-0uTHbI MUKpOKoHTpoJiep u LIATI.
['enepaTop curHaaoB MpsMOro MUGpPoOBOro CUHTE3A.
Cucrema ynpasieHHs.
[enu snexTpudeckoit UPppoBON pa3BsI3KH.
[TocnenoBarenbubiii mopt USB.
N cToyHUK NUTaHUS UMITYJIbCHBIN.



1.5. IlpyHumMn aeicTBUs Npudopa

Ha puc. 4 npuBeaeHa G0k-cxemMa NOJKIIOUEHUS Tpubopa K UCCIeTyeMoMy OOBeK-
Ty. Hannume AByX M3MepHUTENbHBIX KaHAJOB MO3BOJSET CHUMATh UX OTAETBHBIX 00BEK-
TOB B 3aMKHyTOi CAY.

u(t) X(t) (1)
—  W(s) _
H(s) -—
\ 4 \ 4
Bbixon Bxopa 1 Bxopg 2
AYX

Puc. 4. bnok-cxema nogkimouenus npudopa AUXHM-102 k uccienyeMmomy 0ObEKTY.

Onpenenenune UX cocTout B mojaye Ha BXOJ MCCIEAYEMOW CHUCTEMbl FapMOHUYE-
CKOr0 CHTHaja OT MeHepaTopa M rapMOHMYECKOM aHAJIM3€ CUTHAJIOB HAa BXOJI€ M BBIXOJIC
UCCIIeIyeMOT0 O0OBEKTA.

Ilycte BxomHo# curHan oobekta W(s) — X(¢), a Beixoguou — Y(¢), mpuuem X(¢)=
XuSin(ot+yy), a Y(¢)= Yusin(ot+yy). [pubop BeruuciseT cuHdasHbie U KBapaTypHBIE CO-
CTaBJIAIOIIUE CUTHAJIOB:

Re X :IX(t)-cosmtdt ReY:IY(t)-coscotdt
T T

IszJX(t)'sinmtdt’ ImYzj.Y(t)-sino)tdt' ()
T T

rae T — BpeMsi MHTETpUPOBaHUs, KpaTHOE nepuoay konebanuid X(¢) u Y(¢).
Jlanee BeIYUCISIIOTCS Jorapudmudeckuii Moayiib UX oobekTa W(s)

(ReY)* +(ImY)?
(Re X)* +(Im X)*

L(w)=101g

U apryMEHT
ImX

Re X

(w) = arct ImV arct
®» g ReY g

2. Ucnonib30BaHMe NpUdOpa 1Mo HA3HAYEHHU IO
BHUMAHMUME! BCE OIIEPAILIMU I10 ITOAT'OTOBKE K PABOTE, HE CBA3AHHLBIE C
YCTAHOBKOM ITPOTPAMMHOI'O OBECIEYEHMS, PA3PEIIAETCS BBIIIOJIHATH TOJIBKO
TP OTKJIIKOYEHHOM CETEBOM IIMTAHUUN.



2.1. IToaroroBka k padore

[Ipexne, yem NpUcTynuTh K padoTe ¢ IprudOpoOM, HEOOXOAUMO:

* TmareapHO M3YYUTh HACTOSUINI JOKYMEHT, O3HAKOMHUTBHCS CO CXEMOM U KOHCTPYKIIH-
eit mpudopa.

* IIpousBectu BHemHu ocmotp npudbopa AUXU-102.

¢ Co0Oparb KOMIIBIOTEP B COOTBETCTBUM C PYKOBOJCTBAMHU MO 3KCILTyaTal[Md CUCTEMHO-
ro 0J0Ka, MOHUTOpPA U TIPUHTEPA.

e 3a3eMJIUTh CUCTEMHBIN OJIOK KOMIIBIOTEPA.

*  YCTaHOBUTh M HACTPOUTH IPOrPAMMHOE OOECTIEUEHHE KOMIIBIOTEPA.

* YcTtaHOBUTH MporpaMMmHoe obecrnieuenue npudoopa AUXI-102.

* Toaxmounts UBbB k kommbroTepy USB-kabenem.

2.2. YcTaHOBKA NPOrPaMMHOI0 o0ecrneyeHus

[IporpammHoOe oOecrieueHre Mprudopa MOKET OBITh YCTAHOBJICHO Ha OINEPAIIMOHHYIO
cucrtemy Microsoft Windows Bepcuit 2000, XP, Vista, 7 u 8.

Jns ycranoBku I[1O ¢ xommakT-Aucka HEOOXOAMMO 3aMyCTUTh Iporpammy "Ycra-
HoBMK AFA Bepcun XYZ.exe", rie XYZ — Bepcusa I10. 3arem ciegoBarh ykazaHUSIM
nporpaMmMbl. Ha 3aBepimaroriieM 3tane yCTaHOBKHM OYJIeT MPEIOKEHO YCTAaHOBUTH Jipaid-
Bep, 0€3 KOTOPOro B3auMoJIecTBUE ¢ MpuOopoM HeBO3MOxkHO. Ecnu nannoe [10O panee He
yCTaHaBIMBAJIOCh Ha ucnoabzyeMbid [1K, To npaiiBep HEOOXOAUMO YCTAHOBUT.

[Ipu ycTraHoBKe MO yMOI4aHHIO, Ha pabodyem cToje co3naerca naBa 3Hauka AFA wu
AFAGraph. IlepBblii 3amyckaer nmporpaMmmy ajis paboThl ¢ IPUOOPOM, BTOPOM - MPOTpam-
My JJISI IPOCMOTPaA COXPAHEHHBIX YACTOTHBIX XapaKTEPUCTHK.

2.3. Ioakarouenue npudoopa AYXH-102 k uccienyemomy 00beKTy

[Tpubop moakIrOYaeTcst K 00BEKTY MO cXeme, aHaoruaHou puc. 4. [Ipu mogkmoye-
HUM BBIXOJIa T€HEPATOpa M WU3MEPUTEIBHBIX BXOJOB CIIENYET YYHUTHIBATh OIPAHHUYECHUS,
HaKJIaJbIBa€Mble HArpy304YHOM CIOCOOHOCTBIO M BBIXOJHBIM JIMAINla30HOM reHeparopa (1.
1.2.1 PD) u nonmyckaeMbIM BXOAHBIM JIHANA30HOM HU3MEPUTENbHBIX KaHaoB (1. 1.2.2 PO).
Hy>XHO mMeTh Takke B BHJY, YTO F'€HEPATOpP U U3MEPUTENbHBIE KAHAJIBI 3JIEKTPUUYECKU
APYT C IpYyrOM HE CBSI3aHbI, TIO3TOMY BXOJ M BBIXOJl 00BEKTa MOTYT HE UMETh OOIIEH TOU-
KU.

2.4. 3anyck nporpamMmsl

2.4.1. Ilepewtii 3anyck
Yro6s1 y3HaTh K Kakomy COM-mopTy MOAKIIOYEH TprO0p, HEOOXOIUMO TTOCMOTPETh
kakoii COM-nopT mosiBiieTCs B AUCHETYEPE YCTPOMCTB npu mnoakiaoueHnn AUYXU k
KOMIIBIOTEDY.
Bxirounte nurtanne MIBb. 3amycture Ha IIK nporpammy AFA. [[omkeH nOsSBUTHCSA
JIOTOTHII, a 3aT€M MPOUCXOJUT Iepexoa B okHO BbiOopa COM-nopta. Bo BcmibiBaroem
cniucke HeoOxoaumo BeiOpaTh COM-miopT, K KOTOpOMY mojkitoueH npudop. Ilocne Toro,



KaK MOPT BbIOpaH, HAXKMUTE Ha KHOMKY «Y CTaHOBUTHY. Eciu nmosBuioch okHO «BO3HUKIN
HEMOJAJIKW», BRIKIIIOUNUTE U CHOBA BKItoUnTe MIBb 1 HaxkmuTe «IloBTOpHUTEY.

Ilpumeuanue: npuuuna omrarOueHUss npubopa. nocie 8bloOopPa NOPpmMa Moxicem Oblmo
HenonaoKkd, Komopas 803HUKaem u3-3a NepeudHoll yCmaHnosKu opaisepa.

2.4.2. Ilocaedyrwuue 3anycku

Brxorounte npubop u 3amycrute nmporpammy AFA.

2.4.3. Echu nosasunoce 0kno «Bosnuxiu nenonaoxkuy

OxkHo «Bo3HuKIM HenmoyiaaKu» (pUc. 5) MOSIBISETCS, B OCHOBHOM, U3-3a HEMPABUIIb-
HOH paboTel ¢ mpubopom. Hanbonee vacto, korna MIBb oka3biBaeTcsi OTKIIFOYCHHBIM OT
MUATAIONIEN CETU MPHU 3alyCcKe MporpamMMbl. B OCTalbHBIX CiIydasX PEKOMEHIYETCS BbI-
KJIFOUYHUTh ¥ 3aHOBO BKJIFOUUTH MPUOOP, U HAXKATh HAa KHOMKY «I1OBTOPUTHY.

AUXW-102 e leur s uaiuy [F=2 |

BOoZHUKIW Henonagku

| MoeTopiTs i Mpw I'ID,.'J.KJ'II'G‘-IEHHI.-I_."P,EGU“'E npuﬁopa BOZHUKW HEMoaagsn. Bo3MoxHo I'I[JLI&G[J 3THAT
| L e

BLINONHEHWEM ONepaulk W He 0TBeYaeT. B 3ToM ciyyae BLIKAKIYMTE M BKMOUWTE ero. B HHOM
cnyuae nonpofyiTe BLINONHWTE JeRCTEBUA:

1. MposepsTe, NOAKMKYEH N npuBop K ceTy C HanpsxexweM 220 B.

2. ¥begutecs B nogrniodeHuy USB-kalens, coeguHstowero npubop U KoMNsHTED.

3. ¥OocTroBepeTech, YTO B CUCTEME NPUCYTCTBYET BUPTYANkbHOE YCTPOiCTRO
COM-nopTa (Mpw NogkniYeHr K KomnsoTepy USB-kabens npubopa B gucneTuyepe yorpoiicrs
NOABMAETCA HoBOE yoTpoicTeo COM-nopTa, KOTopoe aETOMaTHYECKH OTKNHYBETCA NPpH
OTCOROUHEHMM pUbopa).

4. MposepbTe HACTPOIKW NPOrpaMMel - COOTBETCTBYET /M 3848BaEMbIi HOMEp
COM-niopTa HoMepy BHpTyansHoro COM-nopTa npubopa.

[ : |
I Ha..f—:__pcum-| J

MomoLs i

Ecnu w3 nepeydcneHHore HWYera He NoMerng, OﬁpaTl-l‘-'ECh B Cﬂ‘rﬂ{ﬁ}" NoOOEPHCKH.

Puc. 5. OxkHO «BO3HUKIIN HEIOIA KN

[Tpu nosiBNeHUH IUATOrOBOrO OKHA HEOOXOAMMO IOCIEN0BATEIbHO MPOBEPUTH Clie-
JYIOIIME BO3MOKHBIE HEUCITPABHOCTH:

1. [IpoBepbTe, MOAKIIOYEH JIU IPUOOP K ceTu ¢ HanpsbkeHuem 220 B.

2. Yoeautecs B nojakioueHnn USB-ka0ensi, coenuHsonero npudop U KOMIbIOTED.

3. IlpoBepbTe, HAXOAUTCA JU TyMOJEp MUTAaHUS HAa MPHUOOPE BO BKIOYEHHOM IOJIO-
XKeHUU «BKI» ¥ TOPUT M UHAMKATOP MUTAHUS.

4. YnocroBepbTeCch, YTO B AucHeTdepe ycTpoicTB npucyrctsyer COM-nopT, cooT-
BeTcTBYIOIMI npudopy. [Ipu nogkmoueHnn npubopa K KOMIbIOTEPY JAOJIKEH CO3/1aBATh-
cst HoBbIE COM-nopT, KOTOPBI aBTOMAaTUYECKH YIAISETCSA MPU OTCOCIUMHEHUU TpUOOpa.
Ecnu s)xe COM-OpT OTCYTCTBYET, U HPU 3TOM CHUCTEMa COOOIIAET O HEU3BECTHOM HIIU
HEUCIIPAaBHOM YCTPOMCTBE, TO YCTAHOBUTE JpaiiBEep Kak OMUCAHO B MyHKTE 2.2.

5. Y6eautech, uro 3amaBaemblii B mporpamme COM-mopt coorBerctByeT COM-
nopty npubopa. s aroro Haxkmute "HacTpoiiku" u 13 BhINAAAIONIETO CIIMCKa BHIOEpUTE
COM-nopt npubopa u Haxmute "YCcTaHOBUTD'.

6. Eciu panee npon3BOaMINCh U3MEPEHUS, U TPUOOP HE BBIKIIIOYAJICS, TO MONPOOYii-
T€ BBIKJIIOYUTH IPUOOP U BKIOYUTH €TI0 CHOBA.



7. Eciii HY OAMH U3 MMyHKTOB HE IMOMOTAaeT, OOpaTUTECh B CIYKOy MOAAEPHKKUA U3TO-
TOBUTEIIS.

2.5. Padora c AUXH-102
[Tocne BKItOUEHUS TTPHUOOpa MOSBUTCS OKHO MPOBEACHUS M3MepeHuit (puc. 6). Mox-
HO BBIOpATh OJIMH M3 TUIIOBBIX CIIOCO00B CHATHSA UX (IS Ka)XJI0T0 M3 KOTOPHIX JOKEH
OBITH COCTAaBJICH IIJIaH AKCIIEPUMEHTA, BKJIIOYAONINNA YaCTOTHBIM JUAIa30H, YMUCIO0 dKCIe-

pUMEHTaIbHBIX TOueK UX Ha 3TOM JMana3oHe U BpeMsl U3BMEPEHUS Ha KaXJA0W ToUKe, (CM.
n.2.7.1)).

AUYXH-102 Umimizpronpadop (=B 58

BrifepuTe nogxoaALmi cnocod cHATUA YX, cogepxaluuil TpeGyeMeli AUaNa20H YacToT W 2anyCTUTE NPOLEeCe UIMepeHus. Bce napameTpsl GyayT yCTaHOBNSHE! 3ETOMETHUECKM.

HassaHue | OnucaHu1e

+ fofiaeuts ‘ | x ¥Yaanuts JononHUTENEHO | Sanyck

Bbl MOXETE NPOM3BOAHTE CHATHE X B pYYHOM M GETOMATHYECKOM PEXMMEX, BHANU3HPOBATE BXOAHLIE CUTHANLI, PErYNMPOBATL GMNNWTYOY reHeparopa, KDBCbeLILI,lIEHTb\ ‘,'ClIJ'IEHLIﬂ
H3MepHTEeIbHBIX KaHaN0B W CMeLleHWe CHrHAN0e.

| 3anyck

Puc. 6. OkHO npoBeneHUS U3MEPEHUI

JIJ1s1 BBINIOJIHEHUSL HUCCIIEOBAHUS 110 MHIAMBHUAYAJIBbHOU CXEME MMEETCS CIIelUallb-
HBIM peXuM, epeiTH K KOTOPOMY MOXKHO, BHIOPAB «pacIIMPEHHBIA CIOCOO CHATHS Yac-
TOTHBIX XapaKTEPUCTHUK.

2.6. Paciunpennslii cnocod cuatus UX
Pacumpennslif cnoco0 CHATHSA MO3BOJIIET NPOBOAUTH U3MEPEHUS IO UHAMBUAYAJIb-
HBIM cxeMaM. JJist 3TOro mpeaycCMOTPEHO ABa PEKUMA: PyYHOU U aBTOMATUUYECKUH.

2.6.1. Pacuiupennulii cnocod cuamus: pyuHoil pexcum
B pydHOM pexxnme OCyIIeCTBISETCA NMOJyYeHHE YMCICHHBIX 3HadeHud JIAUX u
OUX (touek UX) 1o OTAECIBHOCTH MYTEM 33a/IaHUSI YACTOTHI U AMIUIUTYIbl TEHEPUPYEMOTO
CUTHaJa U HACTPOMKM OCHOBHBIX MapamMeTpPOB KaHAIOB u3MepeHus. OKHO pacIIMpeHHOTO
croco0a CHATHUS ¢ BBIOPAHHBIM PYYHBIM PEKUMOM MPEICTABICHO HIKE HA pUC. 7.
[Tonyuyenue Toukn UX npou3BoaUTCA CAEAYIOMIUM 00pa3oM.

Paccmotpum npumep. Ilycts TpeOyetcst momyuuts Touky UX Ha yactote 2 kI'11 ¢ am-
mutyaou 1 B. Torna B okHe reHepaTopa HEOOXOAMMO BBICTaBUTH 3TH 3HAYCHHS OJHUM
u3 JIByX crnoco0oB (puc. 8). IlepBbiii cmocod COCTOUT B yKa3aHUM YacCTOTHI B Trepiiax, a
BTOPOU MPEANOIaraeT TaKkKe BEIOOP MPUCTABKU K €AMHUIE U3MEPEHUS IMyTEM Ha)KaTHs Ha
COOTBETCTBYIOIIYIO OYKBY, PACIIOJIOKEHHYIO PSJIOM C OCHOBHOM €IMHUIICH U3MEPEHUSI.

[locne ycTaHOBKM 3Haue€HUN HEOOXOAMMO HaXxkaTh Ha KHOMKY «[lyck». B pe3ymnbra-
T€ Ha BBIXOJIE T€HEepaTopa MOABATCSH KOJEOAHUSI COOTBETCTBYIOIIECH YACTOTHI U aMILTUTY-
asl. Kpome Toro, Ha BUpTyaslbHOM ocHmUiorpade BBEpXy CIpaBa Ha AMCILIICE MOSIBATCS
kosebaHus (Z1Ba mepuoja) Ha BXOJaX M3MEPUTENbHBIX KaHaloB. BepTukanbHas och Mpo-
rpafyrpoBaHa B MPOLEHTax OT mojaHoi mkanbl ALLL, a ropu3oHTanbHas — B 3HAYEHUAX
Tekyuiei (asbl. XKenTeiM 1IBETOM 0003HAUaETCs CUTHAJ KaHala X, a CBETJIO-CUHUM — CHUT-
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Han kaHana Y. B mpaBoil BepxHel yactu ocuuiiorpaga uMmeercs kHomka «Bo Bech 3k-
paH», IO3BOJISIONIAs IPOCMATPUBATh IpaUKH B MMOJTHOAKPAHHOM pekuMme. J{7s BeIxoa u3
MOJIHOAKPAHHOTO peXUMa TpeOyeTcss HaKaTh Ha KHOMKY «BBIMTH U3 MOJHO3KpaHHOTO pe-
KMMa», PacIloJIOKEHHYI0 B BEpXHEH YacTu ocuuiuiorpada.

AYXWN-102 Yeymzpronuadoy = B3R
PEMIM qHI‘ZLDTa ,D,LE rg;q | K Tunosomy cnocoby | AUXM-102
ABTOMETHUSCKMI éggg Eggé g Bo Beck 3kpaH
-32.
TeHepaTop 5304.091 -32.06 0.2 100
n 5626.677 -32.05 03 ® ' ' '
5068.883 -32.06 0.2 - B e T R R e e T R e T e e s (s (rooins ot
Yacrora: 1000 ru 6331.900 -32.06 0.2 &
6716.996 -32.06 -0.3 3 50| |
K 7125.513 -32.06 0.1 T
o 7508.875 -32.07 3 5
AMnanTyga: 5.00 B B018.503 -32.07 01 ; 25 |
E— 8506.271 -32.08 0.3 3 _ =
Myex.. | 9023.608 -32.07 A4 T 0 == = - .
— 0572.400 -32.08 43 8 ! ! i ! 3 ) i
10154.58 32,08 0.3 B _ogloo ol ek b e |
10772.17 -32.08 =331 ‘o |
11427.31 -32.09 0.7 = ! ' !
12859.56 -32.11 0.1 & ; ; i ; i ;
! 1487134 | 3311 0.1 < { I !
0,1 1 10 100 1535145 -32.1  -0.1 =BG ; i ; ; : ; ; |
16285.10 -32.12 -1
4 5755 _32‘11 % 0 90 180 270 360 450 540 630 720
CHeleHne 18326.20 -32.12 .7 o, rpan
10440.77 -32.11 -0.1
™ Ha exoge ocl. OenuTeNs s s o Bo Beck skpak
. 21877.30 -32.13 -0.2 e e L VA T R I T e (L e L i
Karan ¥ 23207.94 3213 i - 30 AR EHI AN NI I : b < LA 5
24619.41 -32.14 -0
K 26116.72 -32.16 -0.1
27705.10 -32.15 -0.2
03l 4. 48 209 20390.08 3217  -0.1
4 31177.53 -32.16 0.2 ¢ i ' i) +
33073.70 32,16  -0.1 RS e e, ! e RIS
CheweHne 35085.19 -32.19 -0 I (sasarseaca ; oas SR
[ Ha sxone oy, genurens 3721001 -32.2 i ’ ’ g : ot | =
3948261 -32.23 - it Ml S - gk 8
BpemA 1 c 41883.88 -32.21 A 1 rayiply i -
AR 44431,10 -32.26 0.1 A AT ! T Lt S =
| 47133.42 -32.28 0.3 t : [ e
Myek | 50000 -32.29 0.2
50460.35 -32.37 0.3
70710.67 -32.53 0.4
FpadionocrponTans 84089.64 -32.7 0.5
10oood -32.88 0.1
b o - 34 . . ok 5 s =5
1k 10k 100k
COXpaHITh | | YOoanuTe
Yacrora, My

Puc.7. OxHo pacmupenHoro crnoco6a cHsaTust UX ¢ BEHIOpaHHBIM PYYHBIM PEKUMOM

MeHepaTop MeHepaTop
M M
YacToTa: 2000 Ty YacroTa: 2 Iy
K K
AMNNWTYA3: 1B AMNAWTYAR: 1.00 B
| Myck | Myck

Puc. 8. YcranoBka yacToThl reHepaTopa

[TycTth Konebanus Ha Bxogax X U Y UMEIOT BHJ, KaK Ha puc. 9. B nanHom ciydae u3
MOJIYYEHHBIX TpaUKOB KoJIeOaHUM CIIeAyeT, UTO YPOBEHb CUTHANIA Ha KaHajie Y SIBIISCTCS
HU3KUM, TIOATOMY €T0 PEKOMEHIYETCSl YBEJIMUUTH JIJIsl TTOJTyueHUsl 00Jiee TOYHBIX PE3yJib-
TaToB M3MepeHus. [y HaCTpOWKK mapaMeTpPOB KaHAJIIOB U3MEPEHUN MUMEETCS CIIeNUalIb-
HOe OKHO (puc. 10).
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Bo Beck 3kpaH

100

%o

' '
[9)] r [4*] [9)] =]
(=] 4] o 5] =] 4]

'
~
[}

AMMNIMTY A3 BXOAHLIX CMrHanNos,

- 100
o 90 180 270 360 450 540 630 720
&, rpan
Puc. 9. Konebauusa Ha BX0Jie ¥ BEIXOA€ O0BEKTA

Kanan X KaHan ¥
IK: K:
01 1 10 100 0,1 1 10 100
+ - -
CMelweHne CrmelweHne
[ Ha exoge ocl. AeNUTENL I~ Ha exope ocu. genuTens

Puc. 10. OkHO ycTaHOBKH KO3 (PHUIIMEHTOB YCUIICHUSI U3MEPUTEIHHBIX KAaHAJIOB

B 3TOM OKHE MOXHO BBICTaBUTH KO3(PuuueHT K ycuneHnus BXOAHOro cUrHaia, oT-
pEryJaupoBaTh YpOBEHb CHTHaja M yCTAHOBUTH NMPU3HAK MOAKIIOYEHHUS K BXOJy KaHaia
u3Mepenus ociuiorpaduueckoro nenutens 1:10. st ycuiaeHus BXOIHOTO CUTHaNIa Ka-
Hana Y B 10 pa3 He0OX0AMMO IIENKHYTh Ha KHOTNIKY «10» (cM. puc. 11).

- . Bo BeCk 3KpaH
KaHan X P

%
[
=]
(=]

-
|
wm

0,1 1 10 100 g
o] 50
+ C
<
CreweHe = 25
e
[~ Ha exope ocU. genuTens il 0
KaHan Y ’_E - 25
K: = -s0
=
0,1 1 10 100 c - 75
-
+ < 100
CHeleHne 0 a0 180 270 360 450 540 630 720
[ Ha exoge ocu. AenuTank ®, rpan
Puc. 11.

Bxonnoit curnan kanaiga Y MOXXHO yBenuuuTh enié B 10 pa3, Torna Jjisi yCUJICHUS
BXOJHOro curHaja kanama Y B 100 pa3 HeoOxoaumo mieaKHYTh Ha KHONKY «100» oxHa
«Kanan Y» (puc. 12).

12



AYXWM-102 Yegpnzpronpaioy = [ EH TSR

YacroTa L

PEXIAM m 5 r;‘;ﬂ | K cnocobam cHATUs | AUXW-102
- = 1000 -32.07 )
F‘\l‘l!HOVi ABTOMATHUECKMI 5000 -32.06 Bo Beck SKpaH
lexepaTop 5304.001 -32.06 -0 100
= 5626.677 -32.05 0.3 #
5068.883 -32.06 -0 -
Yacrora: 2y 6331.000 -32.06 0.2 &
6716.996 -32.06 -0.3
K 7125513 3208 0.1 I
7558.875 32.07 0.3 S
AunnuTya: 14078 8018.503 -32.07 0.1 °
== 8506.271 -32.08 0.3 3
Myek 0022.608 -32.07 0.1 I
—_— 9572409 -32.08 0.3 ©
10154.58 -32.08 0.3 &
AHZAMZATOD 10772.17 -32.08 -0 ™
- 1142731 -32.08 0.2 Z
Katan X 1212231 221 03
12859.56 -32.11 0.1 B
= 1364166 321 02 &
: 14471.33 3211 0.1 &
01 1 10 100 1535145 321 -0 : T ! J ! ?
16285.10 3212 -0
= ; 5 1727553 3211 o [0 180 270 360 450 540 630 720
CHMELLEHWE 18326.20 -32.12 - &, rpan

19440.77 -32.11
20623.13 -32.14
21877.39 -32.13

I Ha exoge ocu. genuTens Bo Beck 3kpax

(=N
L P B B e e T B e e e B A =N S S el IS 6 S N T B P e S e P S R I

KaHan ¥ 23207.94 -32.13 - 30 : 5
24519.41 -32.14 - ;
e 2611672 3216 -0 i
27705.10 -32.15 -0 ;
84 4. 48 2060 20300.08 -32.17 -0 |
< i 31177.53 -32.16 0 :
' 33073.70 -32.16 -0 ;
Crewenne 35085.19 -32.19 5
™ Ha exoge ocy. genuTens 37219.01 -32.2 @ =
3o482.61 -32.23 - o _33 & E‘L
Bpema 7 & 41883.88 -32.21 A Ly =
WEMepeHns 44431.19 -32.26 0 i a8
(= 47133.42 -32.28 1] :
Tyck. 50000 -32.29 i ;
- 50460.35 -32.37 () ;
70710.67 -32.53 ] ;
IpadonocTponTants B4089.64 -32.7 0 !
100000 -32.88 ] :
ry Panfc _ 34 ; =i
ik 10k 100k
Coxpadits | | Yaanute

Yacrora, 'y

Puc. 12.

[To moaydeHHBIM OCIMUIOTPaMMaM BUIHO, YTO CUTHAJ U3MEPUTEIHHOTO KaHama Y
MOJTYYIIICS CMETEHHBIM BHU3. {7151 TOTO, YTOOBI OTPETYIUPOBATH 3TOT YPOBEHB, UMEETCS
nomyHok «Cmemenue». Cmenienue Ha 3HaueHue 0,13 cOOTBETCTBYET MOIHATHUIO YPOBHS
curHasia BBepx Ha 13 nporuentoB (puc. 13).

Bo eeck 3KpaH

01 1 10 100 - 75

KaHan X
2 100
I . 75
0,1 1 10 100 g
T 50
- + z
CrellgHWe 3 25
[T Ha exope ocu. gennTens g o
g
KaHan Y 8 - 25
m
=l
K: g -50
5
5
[
H
-

- + - 100

CMeweadns
[” Ha exoge DﬂHTEJ‘Ib
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[{leHTprpOBaHNE BXOAHBIX CUTHAJIOB KaHAJIOB M3MEpPEHUSI padOTaeT TONBKO JJIsi CUT-
HAJIOB, HE BBIXOIAMIMX 3a mpenensl mkaisl AL u Tonpko Toraa, Korma Kk mpuOopy He
MOJIKJIIOYEH TEXHUYECKUH OOBEKT, MpU paboTe KOTOPOr0o BXOJIHOE COMPOTUBIICHUE MPH-
00pa CTaHOBUTCS HEJOCTATOYHBIM. B 3TOM cilyyae cHayana HEOOXOAMMO YMEHBIIUThH aM-
TUTUTYABl BXOJAHBIX CUTHAJIOB, UCIIONb3YsI MEHBIINNA KO3(PPUIIMEHT YCUTICHHS KaHAJIOB U3-
MEPEHUS WIH MTOJKIIOYUB JEINUTENb, & 3aT€M BOCIIOJIb30BAaTHCS LIEHTPUPOBAHUEM.

B ycnoBusix paccMarpuBaeMoro nmpumepa s IpOBEACHUS U3MEPEHHI PEKOMEHY-
€TCS YCTaHOBUTH CIEAYIOIIME MapameTpsl: yacToTa curHana 2 kl'm, ammmryna curxana

2,9 B, necarukpaTHOE yCUJIEHHE BXOJHOTO CHTHajia KaHayia Y, 0€3 CMEIEHHsS] CUTHAJIOB
(Puc. 14).

AYXMN-102 Hepmsmoranoadus e EIEET
YacroTa L

EXIAM m a6 paa | K cnocoban cHATHA | AYXK-102
1000 -32.07 -

BN ABTOMETHUECKN Bo BeCk 3KpaH

5000 -32.06
5304.001 -32.06
5626.677 -32.05
5068.883 -32.06
YacroTa: 2.00 ry 6331.900 -32.06
6716.906 -32.06

K 7125512 -32.06

75 7 32.07

AMnanTyda: 290 B 8;?32{43 gig;
8506.271 -32.08

| yex | 9023.608 -32.07

e 0572.400 -32.08

10154.58 -32.08

10772.17 -32.08
11427.31 -32.00

anan X 1212231 321
12859.56 -32.11

13641.66 -32.1

14471.33 -32.11

01 1 10 100 1535145  -32.1
16285.10 -32.12

& 17275.53 -32.11

CHelleHHe 18326.20 -32.12

s - 1044077 -32.11

[T Ha BXode oCU,. Jenutenb 20623.13 32.14
; 21877.39 -32.13
Kanan ¥ 23207.94 -32.13
2461041 32.14

i 26116.72 -32.16
27705.10 -32.15

6 4. 28 288 29390.08 -32.17

e 31177.53 32.16

: 33073.70 32.16

Crewenne 35085.12 -32.19

[T Ha exope ooy, genutens 37219.01 -32.2
3048261 32.23

Bpema 1 c 41883.88 -32.21
nzMepeHis 44431.19 -32.26
————t 4713342 32.28

| My | 50000 -32.29

- 50460.35 -32.37

70710.67 -32.53

IpadonocrponTent B4089.64 -32.7
100000 -32.88

100

o

75
50|

25

- 25

o 1o INTRCNTRCNT. ENTNCNENC. ) IO, N80 o

AMIMAMTYAS BXOAHLIX CHMrHanos, ™

- 100

(o e T e B e B e e e f e e e e e e B e

o S0 180 270 360 450 540 630 720
&, rpan

Bo Beck 3KpaH

ot ks

-30 R AR AR RIS 5

Soddd

T = N = AT T P T A S N P Y e JE N ey i I8 A e R

L, aB

th, rpan

-32 - ahid *W:&:ih - o
i el 4 i
[ E P DyrLpn \\
6234.712355  Yacrora, My !

-32.501555 RO N
-0.991323 rch

e e e
R L o L

ry, Pag/c

CoxpaHnTs | | Yaanurs

Puc. 14

B none «Bpemst usmepeHus» okHa «AHaIM3aTopy» HEOOXOJAUMO YCTAaHOBUTH 3HAYe-
HUE B CEKyHJaX WJIM B mepuojax. Hampumep, mycTh BpeMsi U3MEPEHUSI COCTaBIsAET 1 ¢
(Puc. 14). O6pature BHUMaHHE HaA TO, YTO «Bpems u3MepeHus» — 3TO BpeMsi CHSATHUS OJI-
Ho#t Toku UX (Bpemst unterpupoBanus 7, B hopmynax (1)).

[Tocne naxatusi Ha KHONKY «Ilyck» OkHa «AHanmu3atop» OyAeT MOoJydyeHa HOBas

touka UX, coorBeTcTByromas yactore 2 kI’ (Puc. 15).

B taGnuano# yactu 0TOOpakaroTCs 3HAYCHUS aMIUTATYABI U (asbl AJIT COOTBETCT-
BYIOIIIEM 4acTOThI, a Ha rpadukax pucyrotcs jorapudmudeckre UX amrmmutyasl (Kpac-
HBIH 11BET) U (Da3bl (3€TEHBIN 1[BET).
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AHQJIOTUYHO MUMEETCS BO3MOKHOCTh nosrydeHuss UX 3a onpenes€HHOEe KOJIMYECTBO
nepuoIoB curuana. Hampumep, myctb TpeOyeTcsl MOIYyYUTh PACCMOTPEHHYIO PAHEE TOUKY
UX c ycpennenuem Ha 10 mepuonax. Torma B mone «Bpemst usmepeHus» He0oOX0IUMO
BBECTH 3HaueHue -10.  Ecam K BXOLy HM3MEPUTEIBHOIO KAaHAJIA MOAKIIOYEH OCLMUIUIO-
rpaduyeckuil AeIuTeNb, He0OXOAMMO ycTaHaBnuBaTh ¢iar «Ha Bxonme ocil. JeTUTENb)
COOTBETCTBYIOIIIETO KaHaIa u3mepeHus (puc. 16).

YacroTa L ] Bo Beck 3KkpaH
r ab rpag
1000 -32.07 - - 30 5
2000 -32
5000 -32.08

5304.091 -32.06
5626.677 -32.05
5968.883 -32.06
6331.800 -32.06
6716.99c -32.06
7125.513 -32.06
7558.875 -32.07
8018.593 -32.07
8506.271 -32.08
9023.e08 -32.07
0572.409 -32.08
10154.58 -32.08
10772.17  -32.08
11427.31 -32.09
12122.31 -32.1
12859.56 -32.11
13641.66 -32.1
14471.33 -32.11
15351.45 -32.1
16285.10 -32.12
17275.533 -32.11

» 4B

th, rpan

- 32 —;wm—w::.:ki:"ﬂo
.

- 34 -5

1k 10k 100k

Loboooodbdddboooooodd
e e e e e e
e B R WS I WS O RS S RS IS IS RS S RO RS O e e

YacroTa, Ny

Puc. 15

CreweHne
W Ha exoge ocu. OenWTenk

Puc. 16

2.6.2. Pacuiupennslii cnocod CHAmMUA: A6MOMAMUUECKUNL PEHCUM

ABTOMAaTHUYECKHI PEXKUM MO3BOISET MPOBOJIUTH CHATHE UX COBOKYMHOCTSIMH TOUEK,
a HE 0 OTACJIBHOCTH I KaXKJI0W 4acTOThl. /{151 3TOro B MEHIO TeHepaTopa He0OXO0AMMO
yKa3aTh YaCTOTHBIN Uana30H (HWKHSIS U BEPXHSS YaCTOThI), KOJTUYECTBO CHUMAEMBIX TO-
YeK, HavaJlbHYI0 aMIUIUTYyAy curHana (puc. 17) u Bpems usmepenus Touku UX B MeHIO
aHanu3aropa (puc. 18).

leHepatop AHanuzaTop
BepxHAs . Bpems 1 c
il 4000 Ty HIMEPEHUA

K | Iyck |

M
HuxcHAR
yacToTa 3000 Ty

Puc. 18

K HcC.
Yucno Touek: 3
AMMANTYA3: 290 B

| My |
Puc. 17
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B aBTOMaTHuecKOM pexuMe Mporpamma CaMOCTOSITETbHO PACCUUTHIBAET BCE HEOO-
XOJIUMbIC 3HAUYECHUSI M PETYJIUPYET MapaMeTphbl KaHaloB u3MepeHus. Hanpumep, nng mno-
aydenus Tpéx Touek Ha yactorax oT 3000 mo 4000 'ty 3a 1 cekyHy HEOOXOIUMO BBECTH B
noJist okHa «I'eHepaTtop» U «AHaIU3aTop» COOTBETCTBYIOIINE 3HAUEHHUS KaK MOKAa3aHO Ha
pucyHke Boiie. [Tocne Haxkatust Ha KHOTNIKY «Ilyck» okHa «AHanuzatop» OyayT moiyde-
HBI CIIEAYIOIINE pe3yibTaThl (puc. 19).

HacroTa L ] Bo Beck 3KpaH
iy a6 rpag

1000 -32.07 -
2000 -32.1
3000 -32
3464.101 -32
4000 -32
5000 -32.08
5304.001 -32.06
5826.677 -32.05
5068.883 -32.06
6331.900 -32.06
6716.996 -32.06
7125.513 -32.06
7558.875 -32.07
B018.593 -32.07
8506.271 -32.08
0023.608 -32.07
9572.409 -32.08
10154.58 -32.08
1077217 -32.08
11427.31 -32.08
12122.31 -32.1
12858.56 -32.11
13g41.66 -32.1
14471.33 -32.11

- 30 5

L, ab

i, rpaan

92 -v-vm—w::.ﬁi"#\'o
.

- 34 -5

1k 10K 100K

[ RN CE RN AR N U S CE AR

e e e e Y

Puc. 19

AHaIOTUYHO MOXHO YKa3aTh B Ka4eCTBE BPEMEHU M3MEPEHUS YMCIO CHUMAEMBIX
NEPHOJIOB, HApUMEP, 5 nepuoaoB (3HaueHue -5) (puc. 20).

Bpems 5 c
MZMepeHus

| IycK |

Puc. 20
2.6.3. Pacuiupennutii cnoco6d cuamus: 00OnoJaHUmMe/1bHble 803MOHCHOCHIU

B HekoTopbIX ciydasix 3HAYEHHE YacTOThl yJA0OHEe paccCMaTpuBaTh B pajudaHax Ha
CEKyHJy, ueM B repuax. Jlyig oTux nenei B HIKHEH 4acTu okHa umeercs 010k «I'padormno-
CTPOUTENBY, BKIIOYAIOUIUHN B c€0s1 BEIOOP 3TUX PEKHUMOB.

[Tocne HaxxaTus Ha KHONKY «Paj/c» Bce 3HaU€HUs YaCTOT BHOBb PACCUUTHIBAIOTCS U
3aI0JIHSIOTCS B TAOJMYHOM YaCTH, a TaKKe oToOpakaroTcs Ha rpadukax (puc. 21).

[Tony4yeHHbIE AKCTIEPUMEHTAIbHBIE JTAHHBIE MOXKHO COXPAaHHTb, JUIsl 3TOr0 HE0OXO-
JUMO Ha)KaTh Ha KHOMKY «COXpaHUTh», pacloIOkKEHHYIO 1o okHOM «I'padomnoctpou-
Tenby. CoXpaHeHHE HaHHBIX MPOU3BOJUTCA AHAJIOTMYHO PAHEE PACCMOTPEHHOIO aJro-
pUTMa I Pe3yJIbTaTOB TUIIOBOTO criocoba. Heo6XoauMo OTMETUTh, YTO COXpaHseMbIe
JAaHHBIE 3aBUCAT OT YCTAHOBJIEHHOTO pexuma «I'» mim «Pan/cy.

Kpome storo nmmeercs cnennanbHoe MeHIO «AUXHN-102», pacnonokeHHOE B BEpX-
HEel yacTu okHa. B HEM MMeEI0TCsI MHCTPYMEHTHI I coxpaHeHus rpadukoB B Oydep, Ha-
cTpoiiku Bei0opa COM-niopTa U ICHTPUPOBAHUS CUTHAJIOB.
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AYXWU-102 Yejmzzpronuaios =B EE

qalc_ruma ,:LLE rg;ﬂ. K Tunoeomy cnocofy | AUXM-102
I - i 4 56283.185 -32 0 Bo Bece 3kpaH
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CoxpannTb | | Y¥aaniTe

Yacrora, Pap/c

Puc. 21

[Tocne Haxkatust Ha kKHONKY «Pan/c» Bce 3HaUEHHS] YaCTOT BHOBb PAaCCUMUTHIBAIOTCS U
3aMOJHAIOTCS B TAOJUYHOM YacTH, a TAKXKE 0TOOpakaroTcsl Ha rpadukax.

2.6.4. Coxpanenue IkcnepumeHmanbHblX OAHHBIX

[Tony4yeHHbIE SKCTIEPUMEHTANIbHBIE JJAHHBIE MOKHO COXPaHUTh B (ailsl ¢ pacupeHu-
em *.d. lng 3T0oro He0oOXOAMMO Ha)KaTh Ha KHOMKY «COXpaHUThY, PACHOJIOKEHHYIO MO
okHoM «I'padonocTpoutens». B mosiBuBImIEMCSsl TMAIOrOBOM OKHE TpeOyeTcs yKa3aTh UMs
daiina, nanpumep, transf.d. 3to ¢ain ¢ TekcToBbIM (HOpMATOM, MPOUYUTATH KOTOPHIN
MO>KHO B JIFOOOM TEKCTOBOM PEJIAKTOPE, BKIIOYAs CTaHAApTHOE cpencTBo «biokuoT». He-
00XOJMMO OTMETHUTh, YTO COXpaHseMbIe IaHHBIE 3aBUCAT OT YCTAHOBJICHHOTO peXUMa
«['my» i «Pag/cy.

Kpome atoro, umeercsa cnenuanpsHoe MeHIO «AUXUM-102», pacnonokeHHOE B BEpX-
Hel yacTu OkHa. B HEM MMeEITCsl MHCTPYMEHTHI Jis coXpaHeHus rpadukoB B Oydep, Ha-
ctpoiiku Beioopa COM-miopTa U ICHTPUPOBAHUS CUTHAJIOB.

2.7. Tunossbie cnocoObl cHsaTH UX
[Tocne BIIOUEHUSI TIPUOOpa TMOSBUTCS OKHO MNpOBeAcHUst u3mepeHuit (puc. 6). B
ATOM OKHE MO>XHO CO3/1aBaTh THUIOBBIC CIIOCOOBI MOYUYEHUSI YACTOTHBIX XapaKTEPUCTHK,
KOKJIBIH M3 KOTOPBIX COACPKUT COBOKYIHOCThH TMapaMeTpoB Il M3MepeHus Touek UX.
Haxxmute kHONKY « TUMOBBIE CIOCOOBI CHATHS YaCTOTHBIX XapaKTEPUCTUK.
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2.7.1. /lobasnenue munoeozo cnocooa
Jlnst moGaBiieHHsT HOBOTO THUIIOBOTO CTIIOCO0a HEOOXOIUMO HaXKaTh Ha KHOMKY «/[o-
0aBUTBY», PACIOJIOKCHHYIO TOJI CITUCKOM THIOBBIX crioco0oB. [losButcs okHO «Croco6
cHATUS» (puc. 22).

Cnocob cHAaTnA 5]
HaumeHosaHwe: 0BLIA TMNOSOA crocod

YacToTa (HieHAR) | YacToTa (BepxHAR) | ToHek | Bpema | + JoBGaeuTs |

| x¥manure |

| oK | | Otmena

Puc. 22. Oxkuo «Crioco0 cHATHS

Kaxxnomy TunmoBomy cnoco0y HEOOXOIMMO yKa3bIBaTh Pa3iIuyHOE Ha3BaHHE, MHAYUE
IpEABIIYIIUN TUTIOBOM CIIOCO0 C TAaKUM K€ UMEHEM OyeT mepe3anucan!

BBoj 3HaueHHs MPOUCXOIUT B PENAKTHUPYEMYIO TEKCTOBYIO 00JIaCTh CIIpaBa MoCIe
Hagnucu «HanmenoBanue». Hanpumep, mycTh co3maBaeMbiii criocod OyaeT nMeTh Ha3Ba-
Hue «Ilomyuenue UX tpanchopmaTopa Ha BEICOKMX YacToTax» (puc. 23).

YacToTa (HinkHAR) | YacToTa (BepxHaAR) | Todex | Bpema | + Oobaeute |

| xvoanute |

| oK | | OTmena

Puc. 23

Kax b1l THIOBOM cIOCOO MOXKET COCTOSITh U3 HECKOJIBKUX IKCIIEPUMEHTOB, MPOBO-
JUMBIX MOCJIEI0BATENbHO. DKCIIEPUMEHT — 3TO MPOLEypa CHATHS MO0 0HOM Toukn UX,
1100 COBOKYMHOCTH Touek UX, mpuuéM Kaxkaas mpoieaypa uMeeT cBou napamerpsl. Jlis
no0aBlieHUs JKCIIEpUMEHTa HE0OXOAMMO HaxaTh Ha KHONKY «JloGaButh». Ilocne storo
NOSIBUTCSI OKHO, pHC.24, KOTOPOE B 3aBUCUMOCTH OT THUIA SKCIEPUMEHTA MOKET IPUHU-
MaTh J[Ba Pa3Iu4HbIX MPEICTABICHUS.

3anoNHeHrne SKCIEPUMEHTA MPOUCXOAMUT clieAyromuM obpazom. Hanmpumep, nmyctb
HeoOxoauMo oTcHATh Touky UX Ha yactore 1000 ['t mpu Bpemenu usmepenus 1 c. Torna
OKHO 3KCIIEpUMEHTa npuMeT ciaeayromuid Bua (Puc. 25).
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HacT poiika SKcnepuMenTa [®] HacT poiika SKcnepuMeHnTa X
{* OpHa Touka " Heoconoko Touex " QgHa Touka % Hecconoko Touek
YacToTa g YacToTa (HrekHAR) My

YacToTa (BepxHan) o

KonM4ecTeo Toqek wr.
BpeMa M3MepeHIa C Bpema MsMepeHua C
| OK | | OTMeHa | OK | | OTmMeHa

a) 0)

Puc. 24. Okna «Hacrpoiika 3xcriepuMeHTa npu CHATAU OJHOU Touku UX (a)
1 COBOKYITHOCTH TO4YeK (0)

HacTpoilka 3KCNepHMEHT a X
¥ Dpra Touka " Hecxonsko Todek
YacToTa 1000 Ty
BpeMA WsMEpEHIA 1 €

| 0K | | OTMEHa
Puc. 25

[Tocne naxkatust Ha kHOMKY «OK» OKHO criocoba CHATHS MPUHUMAET BUJ HA PUC.
26.

nocob chATHA X
Haumerosatme: onyyeHre HX TpEHChOPMETOPE Ha BbICOKMK YacToTax
YacToTa (HimHHaAR) | YacToTa (BepxHas) | Todek | Bpems | + JoBaeuTe |
1kl 1c —
| X ¥aanuTe |
| OK | | OTmeHa

Puc. 26

[Tycte TpeOyeTcs MpOBECTH HCCIENOBaHHE CHUCTEMBbl Ha yactoTax oT 5kl mo

50 kI'n, cusaB 40 ToUeKk M YCTAaHOBUB BpEMS U3MEPEHUS HA KaxkoM yactore 1 ¢. Torma ok-
HO DKCIIEPUMEHTA 3alOJIHUTCS CIEAYIOIIUM 00pa3om (puc. 27).

Hacr poiika 3xcnepuMenTa x

" QnHa Touka ¥ Heckoneko Touek
Yacrota (HuoHHAR) 5000 g
YacToTa (BepxHAR) 50000 Iy
KonuuecTeo Todek 40 wr.
Bpema uamepeHua 1 c
| 0K | | OTMEHa
Puc. 27
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Kpome toro, myctb JOMOAHUTENBHO TpeOyeTcs moiayuuTh S Touek YX Ha yacroTax
ot 50 k' mo 100 kI, a Bpemsi U3MEpEeHHs KaxA0W TOUKHU 3aJa€TCs HE B CEKyHIaX, a aB-
TOMAaTUYECKH, IyTEM yKa3aHHs 4YMCIIa CHUMAeMbIX NepuoioB. Hampumep, myctb Bpems
u3MmepeHus: BeiOupaercst paBHbiM 4000 meprosioB curHaia reaeparopa. st Toro, 4ToObl
yKa3aTh BpeMsl U3MEPEHMS B IIEPUOIAX, HEOOXOIUMO CTaBUTh 3HAK MUHYC IIE€PE]] YUCIOM
IIEPUOOB.

Hanpuwmep (puc. 28),

Hacrpoilka 3KCnepMMEHTa X
" QgHa Touka % Hecconoko Touek
Yacrota (HuoHHAR) 50000 Iy
YacToTa (BepxHan) 100000 T
Konw4ecTeo ToHeK 5 wr.
Bpema uamepeHua -4000 <

| oK | | OrmMena
Puc. 28

[Tocne coxpaHeHHs PKCIEpUMEHTOB HaxaTheM Ha kHomKy «OK» okHO crocoba
cusatust YX npumer Buj (puc. 29).

nocob chaTna

HaumeHoBaHue:

Mony4erne Y TpaHchopMaTopa Ha BEICOKHX 4acToTax

5]

YacToTa (HiwHAa)

| YacToTa (BepxHas)

| Todex | Bpens

| + AoBasuts |

ic
1c
nepvoaocs: 4000

1kl
S KMy,

| x¥manure |
50 kMg, -

50 kM 40
100 kM 5

| 0K | | OTtmeHa

Puc. 29

JIyist I3MEHEHUs MapaMeTPOB AKCIIEPUMEHTa HEOOXOAMMO BOWHBIM Ha)XXaTHEM Jie-
BOM KHOIIKM MBIIIN IIEIKHYTh MO CTPOKE C AKCIepuMeHTOM. [[ist Toro, yToObl yAaIuTh
AKCIIEPUMEHT, HEOOXOUMO BBIACIUTH TPEOYyEeMYyIO CTPOKY OJMHOYHBIM Ha)KaTHEM JIEBOH
KHOIIKHM MBIIIA ¥ HAKaTh Ha KHOTKY «Y mamuThy». JlJiss coXpaHEeHUs apaMeTPOB THIIOBOTO
crocoba HeoOxoaumo HaxaTh Ha KHONKY «OK». Ilocne coxpaneHus TUIIOBOTO crioco0a
CTapTOBOE OKHO MPOrpaMMBbI TpuMeT cieayroutuid Bua (puc. 30).

Jlnis m3MeHeHusl mapaMeTpoB THIOBOTO croco0a HEOOXOAMMO ABOWHBIM Ha)KaTHEM
JICBOW KHOTIKM MBIIIN MICIKHYTh MO CTPOKE C THIOBBIM criocoOom. [[ist Toro 4To0wl yaa-
JUTH TUIMOBOU CIOCO0, HEOOXOIUMO BBICIUTH TPEOYEMYIO CTPOKY OJMHOYHBIM HaKaTH-
€M JIEBOHM KHOIIKHU MBI U HAXKAaTh Ha KHOIIKY « Y JJAJTUTH.

[To anamoruu MOXHO OOABISATH JIIOObIE TpeOyemMble TUIIOBbIE cOcOObI cHATUA UX.
Kaxnprii TUoBo# crmoco0 coxpaHseTcsi B OTACIbHbIN (aitn. Dailsibl XpaHITCs B KaTajlore
"<mamka moab3oBarens>\Application Data\AFA  ChelEnergoPribor\stdmeasure" B
Windows XP u "<nmanka mnonb3oBaTensi>\AppData\Roaming\AFA ChelEnergoPribor\
stdmeasure" B Windows 7. ®aiiel MOKHO IEPEHOCUTH C KOMITBIOTEpA Ha KOMITBIOTED..
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AYXHM-102 Hzenzuronuadoy (= B S8
Tunoesle cnocobel CHATHA YACTOTHLIX XapaKTepPUCTHK

Buifepute nogxoaawwmii cnocob cHaTus WX, cogepxalunii Tpebyemsi AManazoH yacroT W 23aNyCTHTE NPoLect M3MepeHun. Bee napaMetpel GyayT yCTaHOBNEH
ABTOMATHUECKN.

HazsaHue | OnucaHme
Monyyerie Y TpaHChopMaTOPE Ha BEICOKMX YaCTOTax {1k, 1c)u (5 KMu- 50 KMy, Todek: 40, 1c)u {50 kM - 100 KMy, Todex: 5, Nnepuodos: 4000)
+ NobaeuTb | | x* Yoanute JononHuTensHo 3anyck

Fa'IUleEHHbeI cnocob CHATWA YACTOTHLIX XAPAKTEPHCTHK

Bbl MOXETE NPOW3BOAMTE CHATHE YX B PYYHOM W BBTOMATHYECKOM PEXWUMAEX, GHANM3MPOBATL BXOAHLIE CHTHAMbI, PEMYNIMPOBETL AMINMTYAY reHeparopa,
KUBquJHLI,HEHTbI YCHJ’IEHHIH H3MEPUTENBHBIX KAaHAN0oE W CMELLEHWE CHIHAN0E.

3anyck

Puc. 30

2.7.2. 3anyck uzmepenus no munoeomy cnocooy

[lepen 3amyckoM M3MepeHHs MPHU MOIKIIOUECHUU UCCIEAYEeMOTo OOBEKTa K BXOJaM
yepe3 ocHuuiorpaduyeckue JIeauTean HeoOX0quMO HaXKaTh Ha KHOMKY «JlomosHUTENb-
HO» M YCTAaHOBUTH COOTBETCTBYIOIINE Nepekitouarenu (puc. 31).

AYXM-102 Yeympzoronu:boy (o[B8
THUNoBbLIE CNOCOBEI CHATUA YACTOTHBLIX XapaKTEPUCTHK

Buifepute nogxoaALLmii cnocol cHATHA YX, cofepxalumii Tpebyemblil Anana3oH YacToT W 3aNyCTHTE NPOLECT W3MepeHuA. BCe NapaMeTpel ByayT YCTaHOBNEH:!
ABTOMATHUECKN.

HazsaHue | OnucaHme
MonyyeHue Y TpaHCHOPMETOPE Ha BEICOKMNK Y4aCTOTaX {1k, 1) m (5 KM - 50 KT, Todes: 40, 1c)u (50 kM - 100 KMy, Todek: 5, Nepronos: 4000)
Ha Bx0A KaHana X noAKnoYed oclL AenuTens 1:10
Ha BxoA KaHana Y noAKmoYeH ool AenuTens 1:10
+ JobaeuTs | | X ¥OanuTs JOnoNHUTENLHO | 3anyck |

FaCIJleEHHbIl“I cnocob CHATMA YACTOTHBIX XAPAKTEPUCTHE

Bel MOXETE NPOMIBOAWTE CHATHE YX B pYYHOM M GETOMATHMUYECKOM PEXMMEX, aHANM3MPOBETE BX0AHLIE CUTHANLI, PETYNUPOBETE dMIIWTYOY reHeparopa,
KOBdeJHLI,MEHTbI YCMJ’IEHME{ HIMEPUTENBHEIX KaHaNoEe W CMELLEHWE CUTHENoE.

3anycK

Puc. 31

Jlist 3anmycka u3MepeHus: Mo TUIOBOMY CIOCOOY HEOOXOAMMO BBIIETUTH €ro MyTEM
Ha)kaTHs JIeBOM KHONKHU MbIIH. [locie 3Toro HeoOXoAuMO HakaThb Ha KHOMKY «3amyCK»,
pacmojokeHHyl0 B 001acTH «THMOBBIE CIIOCOOBI CHATUS YaCTOTHBIX XapaKTEPUCTHK.
Knorka «3amyck» ucue3Her, npou30uIET HacTporika mprubdopa, Mo OKOHYaHUH KOTOPOMl Ha
JKpaHe MOSIBUTCA ClielyIoliee OKHO (puc. 32).
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AYXM-102 Heieszpronpabop = G R

#CHaTHe HX  MonyueHue Y¥ TpaHohopMaTopa Ha BEICOKMX YacTOTax
(1xMy, 1c)

Sanya...
160 | 360
120 270
80 - 180
40 490
=
E &
B o 0 =
3 N
<
- 40 | -90
- 80 J -180
-120 | - 270
160 | - 360

im 10m 100m 1 10 100 1k 10k 100k iM

Yacrora, Ny

Puc. 32

I[anee IIPOUCXOOUT IIPOLCCC CHATHA YX cornacHo mapamMecTpaM THUIIOBOT'O crioco0a.

[To oxoHYaHWM U3MEPEHUM OKHO MPUMET Cleayromui Bu (puc. 33).

AYXM-102 Heymnzoronpadon o= [ B 28

»CHATHE Y% Mony4eHue Yx TPEHCHOPMATOPA Ha BLICOKWX YaCTOTaxX
(50 K - 100 KMy, Touer: 5, nepuogos: 4000)

| IR | R R R

=
| H H H H 1 [

R L L edevesesesoss 2
- g
- 34 e R e L s
1k 10K 100k
Yacrota, My
NepeiTi B pacluMpeHHEI pe)l(ldl\-l] [ CoxpaHuTh ] [ OuMCTHTE ] [ CpaBHUTE... ] « Hazag ] [ MNoeTopUTE

Puc. 33

I[J'IH IIpocMOoTpa 3HAYCHUMN aMINIUTY bl U (1)2131)1 A0CTATOYHO ITOABCCTH YKA3aTCICM

MBIIIIHY K KEJTAEMOMY YYaCTKy 3TUX KPUBBIX (CM. pHcC. 34).
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M

SHAYEHME DYHELIAA
21272.113957 YacToTa, My
—  -32,035700 L{w)

—_— 0.021267 ¢

Puc. 34

Kpome Toro, nx MoXKHO coxpaHuTh B (paitn ¢ pacmmpennem *.d. J{ms atoro Heobxo-
JMMO HakaTb Ha KHONKY «CoxpaHuTb». B mosiBuBLIEMCS 1HMajIOroBOM OKHE Tpedyercs
yKa3zatb uMms (paitna, Hanpumep, transf.d. 3to ¢aiin ¢ TekcToBbIM (hopMaTOM, MPOUYUTATH
KOTOPBIA MOXHO B JIIOOOM TEKCTOBOM pEAAKTOpe, BKJIIOYas CTaHIAPTHOE CPENCTBO
«bIIOKHOT.

Jliist Toro, yToObI CHATH UX 3aHOBO MO TOMY € TUIIOBOMY CIIOCO0Y, UMEETCSl KHOIKA
«IToBToputs». Ilocne HaxxaTus Ha KHONKY NPOU30MAET IMOBTOPHOE BBINOJHEHUE IMPOLE-
Iyp BCEX SKCIEPUMEHTOB C MOCIEAYIOUIUM H3MEHEHHEM JOrapu(MUYECKUX YaCTOTHBIX
XapaKTEPUCTHK.

TumnoBo#i criocod peanuszoBaH Ha 0aze Asmomamuueckozo pedxcuma (cM. 1. 2.6.2). B
Aemomamuueckom pedicume 3aJaeTCs HAYAJIbHOE 3HAYEHUE AMIUIUTYAbl (Ha4aJbHOE YC-
JIOBHE), KOTOPOE TPHU 3aIlyCKe U3MEpPEeHUi OyleT mogo0paHo Tak, YTOObI CUTHAIIBI OXBa-
THIBAJIM Kak MOXHO Oousbinii quarna3zod AIIIl. B tumoBom criocobe OGepeTcsi HaualbHOE
3HaueHue 1 B, kortopoe npu cHatun YX KoppekTupyercs onTUMainbHbM 0Opa3om. Ilo-
ATOMY 3HAUYEHHE aMIUIUTY/IbI BBIOUPAETCS aBTOMATUYECKHU.

2.7.3. 00630p wabnonos

B HekoTOpBIX ciydasx AJIS TEXHUYECKUX OOBEKTOB TPEOYyeTCs MPOBOIUTH JAUATHO-
CTHKY, COCTOSIIIYIO B CpaBHEHUH ToiTydaeMbIx UX o0beKTa ¢ 3TaTOHOM (1I1a0JI0HOM).

Jlist Toro, yTtoObI cpaBHUBaTh UX, HEOOXOAMMO BBHITIOJIHUTH KOH(MUTYpAIIUIO 11a0JI0-
HOB. [[ns1 sToro tpeOyercs HaxaTh Ha KHONKY «CpaBHUTH...». [lociie 3TOro mosiBUTCS
cleAyIoIIee AUAIOroBoe OkHO (puc. 35).

HazsaHue | + NobaeuTe |

|/ MamenuTs |

| x¥ganue |

|He nokazuieaTts)|

| 3akpbmb |

Puc. 35
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[ITaGa0HBI — 3TO 3JE€MEHTHI, XpaHslue paHee u3Mepennbie YX (coxpaneHHsie B *.d
(ailsibl) U AOMyCTUMBIE HHTEPBAJIBI COOTBETCTBYIOIINX XapAKTEPUCTHUK.

2.7.4. /lobasenenue wmabnona
Jlnst noGaBiieHrUsT HOBOTO I1a0JI0HA HEOOXOJAMMO HaKaTh HAa KHOMKY «J{00aBUTHY,
mocJie 4ero OyJIeT BhIBEACHO cieayroliee okHo (puc. 36).

Hacrpoitka wabnona 5]
HassaHue
3arpyauTe AaHHele U2 *.d daina
JOMyCTUMEIE MHTEPEANLI HACTOTHEIX XaPaKTEPHMCTHK
AmniaTynal, ob 0.00 i ab ™ %%
tazad, rpan = 0.00 ¥ rpan 1 %
I oK |
Puc. 36

Kaxxmomy mabiiony HEOOXOIUMO YKa3bIBaTh Pa3INYHOE HA3BaHUE, MHAYC MPEIBITY-
MK 1a0JI0H ¢ TAKUM K€ UMEHEM OyJleT nepe3anucan!
BBox 3HaueHHs MPOMCXOIUT B PENAKTUPYEMYIO TEKCTOBYIO 00JIaCTh CIIpaBa MoCIe
Haanucu «HaszBanue». Hampumep, mycTh co3gaBaeMblii ma0iaoH Oy/eT MMETh Ha3BaHHE
«TpanchopmaTop Ha BhICOKHX yacToTax» (puc.37).

HassaHue T|:IEIHC¢IEI|:IMEITEI|:I H& BbICOKMX HacToTax

| - 2arpysute gaHHbie uz *.d daiina |

JOMyCTUMEIE MHTEPEANLI HACTOTHEIX XaPaKTEPHMCTHK
AmnuTyaal, ab + 0.00 ¥ gE %

®aza b, rpaa 0.00 * rpan © %

[ ok |

Puc. 37

[Tocne 3Toro HEOOXOAMMO HaXKaTh HA KHOMKY «3arpy3uTh naHHble u3 *.d daiina» u
BbIOpaTh paHee co3maHHbI (aitn transf.d. [lanee TpeGyercst BBecTH MOMYCTUMBIE UHTEP-
BaJIbl TIO aMIIUTyae U ¢asze. IlycTe qomycTUMBIii HHTEpBA I aMIUTHTYABl COCTABIISIET

+0,5 nb u da3ser £1 rpag. OxkHO MOCE 3aMOTHEHUS TOJIeH MPUMET CISAYIOMUNA BU (pucC.
38).
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HassaHwe | TpaHChopMaTOp HA BEICOKMX YacTOTaxX

| - 3arpyzsuTh gauHeie uz *.d daiina |

onyCTHMBIE MHTEPBANBI HACTOTHBIX XAPEKTENMCTMK
AmnuTynal, ab £ 0.5 ¥ gb " %%
®aza ¢, rpaa = 1 {*rpan %

Lok |

Puc. 38

st coxpanenusi mabnoHa TpeOyercst Haxarb Ha kHonky «OK». Ilocne storo B
CITMCKE ITa0JIOHOB MOSBUTCS HOBasl 3ammuch (puc. 39).

HassaHue | + AobasuTe. |
TpaHChopMaETOP HE BEICOKMX Y3CTOTaX

| f MameHuTs |

| x¥manuTe |

|He nokazeieats|

| 3akpems |

Puc. 39

[To anamornu MOXKHO JOOABIATH JTHOOBIE TpeOyeMbie 1mabaoHbl. Bee oHM XpaHSTCS B
nanke /templates/ B Buie OTAENbHBIX (DailIOB U MOTYT C JIETKOCTBIO KOMUPOBATHCS C KOM-
NBIOTEpa HAa KOMITIBIOTEP, @ TAaK)Ke B MAalKy MOXHO MOMEIIATh CKayaHHBIE 4Yepe3 CEeTh
Internet ¢aiiabl mpou3BOAUTENECH UCCIEAYEMOT0 000PYI0BAHMUS.

Jlnis U3MEeHEeHHs mapaMeTpoB IIa0JOHa WM €ro YJAJICHHsS HEOOXOIWMO BBIJICIHTH
TpeOyeMyIo CTPOKY OJMHOYHBIM Ha)KaTHEM JICBOM KHOMKHU MBIIIA U HaKaTh «I3MEHHUTH)
WK «Y TaTUTh» COOTBETCTBEHHO.

2.7.5. Ilpumenenue wabnona

st mpumeHeHus: 1mabioHa HEOOXOAMMO ABAXKbI IIETKHYTh MO €ro Ha3BaHWUIO B
nuanoroBoMm okHe «ll1abGmoHbl». st OTMEHBI HaJOXKEHUS CJIOs M1a0JI0Ha HYKHO HaXKaTh
Ha KHONKY «He moka3bIBaThy.

[Tocne mpumenenus mabnona rpadpukn YX oObekTa MpUMyT CICTYIONINI BU (pHC.
40).
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AYXKM-102 Hemazpronpaton o |EHEE

#CHate YX  Monyyenue YX TpaHodopmaTopa Ha BLIcokMx HacTaTax
(50 M - 100 kT, Touek: 5, neprogos: 4000)

- 30 i i : : |5

o, rpap

- 34 | -5
1k 10k 100k

Yacrora, 'y

| NepaitTu B pacumpenHeil pemn.li | CoxpaHiTe | | OuMCTHTE | | CpaBHiTE... | 4Hazap | | Moetopims |

Puc. 40

[lo momycTUMBIM MHTEpBaAIaM CTPOSITCS 3aMpPETHBIC 00JACTH AJII COOTBETCTBYIOUIUX
xapaktepuctuk. [lomygaemas UX gomxHa ObITH BHYTpH Oeoil oOiactu 0€3 MTPUXOBKH,
rPaHULbl KOTOPOM OTPaHUYEHBI COOTBETCTBYIOIIUMU LBeTamMu. Eciu nosyyaemas UX Bbl-
XOJIUT 3a MPEAeIibl JOMYCTUMbIX UHTEPBAJIOB, HA YKPaH BBIBOJATCS CHEIUATIbHBIC TIPEY-
NpEeXKACHUS.

2.8. [IporpammHoe cpencTBo mpocmotpa *.d gaiiios ¢ UX

C 1epro MpoCcMOTpa | IIeYaTH paHee co3gaHHbIX *.d (aiioB ¢ 3KcepruMEHTaIbHbI-
mu UX unmeercs cpenctBo AFAGraph. IIpocMoTp daitnia MOXKET OCYIIECTBISATHCS IBYMS
criocobamu: myTém 3amycka *.d daiina u Beioopa nporpammbel AFAGraph, mu6o nmytém 3a-
nycka AFAGraph, nocie KoToporo nosiBUTCSI AMAIIOrOBOE OKHO OTKPBITHUS (haiina.

I'maBHOe oxHO nporpammbl AFAGraph npencraBineHo Hike Ha puc. 41.
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Puc. 41. I'maBHOe oxHO mporpamMmmbl AFAGraph
(peXuM «IOKa3bIBaTh TPpaQuKm»)

Bepxuue kHOMKH AyOIMPYIOT COOTBETCTBYIOIIME DJEMEHTHI TJIABHOTO MEHIO H
MpeaHa3HAYCHBI I OBICTPOTO MOCTyIa K TpeOyemMbiM (pyHKIUsSM. [ 1aBHOE MEHIO Mpo-
rpaMMBbl UMEeT Claeayronuid Bua (puc. 42).

OTKPEITE. .

v TOKEZEIEATE rpadmi
MoKE3EIEATE SKMEPMMEHTANEHEIE TOYKN

KonvposaTe B Bydep 4
CoXpaHuTh B daitin BMP 3
MevaTe...

PestiM MOCTPOEHMA yHKLMA 3

v OBB0ANTE SKCMEPUMEHT ANEHEIE TOYKM
v NorapudmMuyeckii MacwTat

w YacToTa B m
YactoTa B Paa/jc

Beixog

Puc. 42. I'naBaoe meHto nporpammbl AFAGraph

OyHKIMSA = «OTKpHBITE...» TIpeAHA3HAYCHA JJIT OTKPHITHS HOBoro *.d daitma ms
IPOCMOTpA, IPUYEM MPOCMOTP TEKyIIeTo (haiina OyJaeT 3aKpHhIT. -
B mporpamme nMeercs aBa pexuMma MpocMOTpa: | 7 | «IOKa3bIBaTh rpadukm» u | = |
«TOKa3bIBaTh AKCIIEPUMEHTAIbHBIC TOYKM». [Ipn paboTe ¢ MEpBBIM PEKUMOM Ha JKpaH
BBIBOJISITCS TPaMKK aMIUTMTYHBIX M YaCTOTHBIX XapakTepucTuk (puc. 41), a mpu padore
CO BTOPBIM PEXHMOM Ha PKPaH BBIBOJSATCS 3HAUCHHS YaCTOTHI, aMIUIUTY/IbI U (Da3bl B TEK-

27



cTOBOM Bujie (puc. 43), m03BOJISIA BBIJIETATh TEKCT MBIIIBIO, KOMUPOBAaTh B Oydep u mpo-

CTO BCTaBJIATH B JIMCT Microsoft Excel ¢ pa30MBKOIN HA KOJIOHKH.
=

AmnutynHbie v a3oBbie XapaKTepHCT

[1g | [

MeHio EETNE:
-1.000000000 4,6823560000 38,969585000 -~
-0.888838775 6.9634300000 31.680623000
0. 777777817 7. 7547770000 28, 334148000
-0.666667512 5.4211750000 22,438383000
-0,555555462 9,3533230000 22,858934000
-0.444444887 8,2544230000 31, 542450000
-0.333333224 9, 1778670000 27464390000
-0,222222403 10, 004000000 20.659130000
-0.111110933 10, 566000000 17.157910000
0.0000000000 10,555861000 13.741745000
0,1111112238 10,83090 1000 14, 103746000
0,2222223427 11,258152000 9. 3843600000
0,3333333958 11,351468000 8,5556540000
0.4444443817 11500197000 5.6611770000
0.5555555%52 11,575362000 4,6835550000
0.6666656322 11.676966000 3.1254100000
0. 7777778138 11, 742683000 2.3061430000
0,58888588986 11.7930323000 1,5713010000
1,0000000000 11,842052000 1,0224310000
107656884573 11.844245000 1.1033340000
1,1256288357 11863933000 0.3428550000
1,1745692303 11877106000 0.5911450000
1,2235095952 11,889262000 0.5617900000
1,27244995821 11.898344000 0.4553300000
1,321390 3666 11,905701000 0.40558 10000
1.3703307661 11,910429000 0.3707520000
1,41927113765 11915073000 0.3643570000
1.4682115257 11917686000 0.3625350000
1,5171519119 11,919784000 0.3761070000
1,5660923001 11927040000 0.3765750000
1,6150326800 11.9236561000 0,3874130000 ~

Puc. 43. PexuM «110Ka3bpIBaTh SKCIIEPUMEHTAIbHBIE TOUKH

Oynkuun | B | «Komuposats B Oydep» u | & | «Coxpanuts B ¢aitn BMP» ncmosns-
3ytoTcst st coxpaHeHus: rpaduxoB UX TpebyeMoro pazMepa COOTBETCTBEHHO B Oydep
win B Qaitn *.bmp.

TeryWKHiA pasHep oKHa

Maneli pasmep (480x300)
CpeaHWiA pasmep (640x400)
Bonbwoit pasmep (900x&00)

Oyuknuys | € | «ITevats. ..» m03BosseT BoiBecTH rpadukn UYX Ha IPUHTEP WK TUIOT-
Tep. -

Oyukmms |~ | «PexuM mocTpoeHust PyHKIMKWY MO3BOJISIET BHIOPATh METO, TIPHMeE-
HSEMBIN JJIS1 IOCTPOEHUS JJUHUWA MEXK]Y SKCIIEPUMEHTAIBHBIMU TOUKamMu UX.

MMHEMHER MHTEPNONALMA
v Kybdeckan crnaifH-MHTepnonauMs
KpWBEbie Besbe
MoAMHOMUENBHAS MHTEPMONALMA 3-ro NopRAKS
MoAMHOMUENEHAS MHTEPMNONALMA 4-ro NopAaKa

Oynkrus |7 «OOBOIUTH SKCIIEPUMEHTABHBIE TOYKM» BKJIFOYAET M BBIKIIOYACT
pEXUM O0TOOpaKEHUS IIBETHHIMU KBaJIpaTUKAMM HKCIIEPUMEHTAIBHBIX TOYEK Ha Tpadukax
ux. -

OyHKIUU «Yacrora B 'm» u | = | «Yactora B Pan/c» aHamoruysbl byHKIUSAM
okHa «['padomocTponTensy pacmmpeHHOTO cIOco0a CHATHS U MPeAHA3HAYEHBI JJI TIepe-
KJIFOYEHUS COOTBETCTBYIOIIUX €AMHULL U3MEPEHUS C MOCIEAYIOLIUM IIEpEepacYETOM.

Oyukmus | 9 | «JlorapudpMudeckuii MaciiTad» BKIIOYAST M BBIKIIOYACT JIorapudmu-
YecKuid Maciitabd 4acToThl pu noctpoeHuu rpadukoB UX. Hanpumep, 6e3 norapudmu-
geckoro macitaba rpaduku UX OyayT uMeTh ciaeayromuii Bua (puc. 44).
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Puc. 44. Jlunerupi Mmactad 4acTOThI

ITpu orkmroueHHON pyHkuMH «JlorapupmMuyeckuil MacmTady) CTaHOBATCS JOCTYII-

HBIMH B¢ (QYHKIUHU | - | «Unucimo OTCYETOB rOPU3OHTATBHOW CETKH: YMEHBIIUTHY M | ' |
«Yucno oTCu€TOB TOPH3OHTAIBHOW CETKH: YBEIWYUTH», MO3BOJISIONIAE DPETyIHpPOBATH

cetky rpadukoB UX. Hampumep, npu ymeHbiieHuu cetku rpadpuku UX npumyT ciaemyro-
it Bug (puc. 45).

= AMAMTYNIHBIE M (DA30BEIE XAPAKTEPHCTHRH |;J|E| [g|

Mesio () (& LE) (e) (e | B2 (A ) ) (i

40 40

30 oo

DR s s s s e o ] - 20

S et - 60

L, a6
th, rpan

- 100
- 120
1 - 140

-15 : ; - ia0

5 5 5
0.1 0.23*10 0.46%10 0.7*%10

Yacrora, 'y

Puc. 45
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IHACITIOPT
AHanM3aTopa 4acTOTHbIX XapakTtepuctuk AUXH-102

Ha3znauenne

[Tpubop AUYXUM-102 mnpenHazHaueH [UIsi SKCIEPUMEHTAIBHOTO OIpPENEIeHHs] aMILTUTYIHO-
(a30BBIX YaCTOTHBIX XapakTepucTHK (UX) TeXHMUECKUX OOBEKTOB, B TOM YHCIIE aBTOMATH3HPOBAHHBIX
JIEKTPO- U TUAPONPHUBOJIOB U JPYTUX CUCTEM aBToMaTtuyeckoro ympasieHus (CAY) u ux 31eMeHToB, a
TaK)X€ JIBYXIIOJFOCHUKOB.

TexHn4YecKHue XapaKTepUCTUKHU
[TapameTpsl reneparopa

Jlmama3oH 4acToT 0,1 M['1—2 MI'nt
Hanpsxkenue BpIXoja, BKIIIOYAs MOCTOSIHHOE CMEIICHUE +10B
Harpy3ka BbIxoJ1a, HE MEHee 50 Om
[Ipenensl JoMycKaeMoM MOrPEeIIHOCTH YCTAHOBKH YacTOThI +0,1%

[TapameTpsl KaHAJIOB aHAIM3AaTOPA

Jlmama3oH 4acToT 0,1 M['1—2 MI'nt

BxonHol nuama3oH W3MEpPUTENbHBIX Ka- 30B

HaJIOB, He OoJree™

BxonHOE conmpoTUBIEHHE U3MEPUTEIIBHBIX 1 MOm

KaHAJIOB, HE MEHEE

Jlnana3oH n3MepeHus: MOTyJIst +120 nb

Jmana3oH u3mepenus pasHoctu a3 +180 rpan.

IIpenensr pomyckaemMoil OCHOBHOHM TIO- +0,1 nb B nmuanasone £80 gb **
TPEIIHOCTH U3MEPEHUS MOTYJIS +0.5 1b B auanasone +(80 — 120) B **
[Ipenensr gomyckaemMoil OCHOBHOM MO- +0,5 rpan. B nuamnaszone 80 nb **
IPEIIHOCTH U3MepeHHsl pa3HOCTH (a3 +2 rpan. B nuanazone +(80 — 120) nb **

* 0e3 ucnonb3oBanus genurtesneit 1:10, BCTpoeHHBIX B oCIMILIOrpaguueckue MpoOHUKY;
** ppems u3mepenus 1 ¢ mpu yactore ot 1 ' 1 BhIle, aMIITUTYAa CUTHAJIA HA OJTHOM M3 BXO/IOB

25 B.

................................................................................................................. 260%290%60 mm.

Macca BB 6e3 u3MepuTeNbHBIX TIPOBOJIOB M PA3hEMOB, HE OOJIEE .......ccvveeeereeennee. 2,4 K.
CpenHuii CPOK CITYKOBI TIPHOOPA, HE MEHEE ... .eeerreeerreeerreenrreeaneeenseeessseessseessseeans 5 ner.
Cpentsist HApAOOTKA HA OTKA3, HE MEHEE ....cuveerureerrienureaiienireeseesseeeseessseeseesseenseessnes 3000 u.

[Mutanne npubopa AUXM-102 ocymiecTBiasieTcss OT IPOMBIIUIEHHON CETH NMEPEMEHHOIO
Toka HanpspkeHueM (220 £22) B u wactotoit (50+1) ['n. [Torpebnsiemass MOITHOCTH HE 0O-
nee 20 B-A.

Wuavkanus n3MepeHHOro 3HaueHust Moy U ¢a3el UX — Ha 9KpaHe MOHMTOPA KOMIIbIO-
Tepa — BU3yalibHas, IIU(poBas u rpadudeckas.

Kommiiekt nocrasku npuéopa AUYXH-102

B coctas npubopa BXOAT:

—  VI3MepUTETHHO-BBIYUCTUTEIIBHBIN OJTOK ....eecuvvieririeerireeenireeenereeenateeesseesssseesnsseesseeessseesssseens I mr.
—  Ocmumnorpadudeckre MPOOHUKUA C BNC-KOHHEKTOPAMU .......cccvveruvieeeeeieeieeneeeseenveenenes 2 .
L O 13 101 7 01115 o OSSPSR 1 .
— USB-ka6enb mist noakiitoueHUusi UBB K KOMITBIOTEPY .....veeervvieeiiieeiieeeiieeeiieeeiie e 1 .
— KoOMIakKT-UCK C TPOTPAMMHBIM OOCCTIEUCHHUEM .......cuverurerrenreenrenirenteeneesseenseesesaenseensenneens 1 mr.
— PyKOBOJICTBO MO 3KCIUTYATALIMH U TTACTIOPT -.venveenreentrerureanteesuseenseesureeseessseenseessseeseesseesnsees 1 .
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CBueTe/IbCTBO 0 IPUEMKEe
AHanu3atop 4acToTHbIX xapakTepucTuK AUXIM-102 3aB. Ne.....................
IIPU3HAH FOJIHBIM JUIS 3KCILTyaTalllu.

Havaneauk OTK

MII

(JIn4yHAsI TOATHNCH) (pactmdpoBKa MOAMHUCH)

(ancio, MecsIIl, ro)

I'apanTuiinbie 00s13aTEILCTBA

N3roToBuTenh rapaHTUPYET COOTBETCTBHE BBITycKaeMblx npubopoB AUXI-102 HoOpMupyeMbIM
TEXHUYECKUM TPEOOBAaHUSAM MPU YCIOBUU COOJIIOIEHUS MMOTPEOUTENEM MPaBUIl KCIUTyaTalliH, XpaHEHUS
Y TPAaHCIIOPTUPOBAHUS, YCTAHOBIIEHHBIX B « PYKOBOJICTBE 1O HKCILTyaTaI[un.

Cpok rapaHTu¥ yCTaHABIMBAETCS PaBHBIM 12 MecsiaMm co JHs MOCTaBKH MPpHOOpa MOTpeOUTeNo.
B Tedenun rapaHTHIHOTO CpOKa 0€3BO3ME3THO YCTPAHSIOTCS BBISIBIICHHBIE JIE(PEKTHI.

I"apanTtuiinbie 0053aTeNbCTBA HE PACHIPOCTPAHAIOTCS HAa MPUOOPHI, UMEIOINE CYIIECTBEHHbIE Me-
XaHUYECKUe JePEKTHI U CIIEIbl BO3IEHCTBUS arPECCUBHBIX JKUIKOCTEH.

M3roToBHUTENIO MPEIOCTABISETCS MPABO MEPENPOBEPKH MPETEH3UN MOTPEOUTENS C LENbI0 OmIpe-
neneHnss 000CHOBAHHOCTH PeKJIaMallHid.

Texymuii 1 HOCTrapaHTUIHBINA PEMOHT OCYIIECTBISIET pa3paboTUHK — U3TOTOBUTEIT.

TpancnopTupoBaHue U XpaHeHHe
[Tpubop AUXMU-102 nomyckaer XpaHEeHHE CPOKOM 10 12 MecsleB B yHakOBKE NPEATPUATHUS-
M3rOTOBUTEINS IIPU TEMIIEPATYpe OKPY’KaroLero Bozayxa ot -50 1o 60°C. B noMemeHusax aias XpaHeHus
HE JIOJKHO OBITh arpecCUBHBIX T'a30B.
Cnioco6s1 TpancnoptupoBanust AUXM-102 nomkuel coorBercTBoBath 'OCT 22261-94.
YcenoBus TpancnoptupoBanuss AUXHM-102 B yacTu BO3AEMCTBUS MEXaHMYECKUX M KIMMaTHYe-
CKUX (paKTOPOB HE JOJIKHBI IPEBBIIIATH CIAEAYIOUINX 3HAYCHUI:
1) ynapHble Harpy3Ku:
®  MakcuMajibHOE yckopenue 30 m/c2;
" yucio yaapoB B MUHYTY oT 80 1o 120;
"  [IPOJOHKUTEIHLHOCTH BO3ACHCTBHS 1 U.
2) noBeITIIeHHas1 TemmiepaTtypa +60°C;
3) noHmwxkeHHas Temneparypa Mmunyc 50°C;
4) oTHOCUTENbHASA BIAXHOCTH 98 % mipu 35°C;
5) armocdepHoe nasnenue 86...105 kIla.

Caenennst 00 yTuian3zanumn

Meponpusitus 1o noArotoBke u otnpaske npudopa AUXHN-102 Ha yTunusaiuio npoBoJsSTCs CO-
IJIACHO TPEOOBaHUSM U MHCTPYKLUAM MPEANPUATUS — OTPEOUTEIS.
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