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Ha3nayeHne 1 BO3MOKHOCTH NporpaMmmal

[Iporpamma «MULTIMAX-ZOND» npeanasHaueHa [uisi CO3JAaHUS POTOKOJIOB
U3MEpPEHUH, TEepBUYHOH OOpabOTKM © BU3yaIM3allMd JAaHHBIX  AJIEKTPOTOMOTpaduH,
MOJYYEHHBIX C TIOMOIIBIO 3JekTpopasBenoyHoro komiuiekca ERA-MULTIMAX. Vno6Hsrit
uHTeppeiic U MUPOKUE BO3MOXKHOCTH TMPEICTABICHHS JTaHHBIX IIO3BOJIAIOT MaKCHMAaJIbHO
3¢ ($EeKTUBHO MPOU3BOIUTH 3IEKTPOTOMOrpaduueckue padoThl.

Kommnexke «MULTIMAX-ZOND» — mnpencraBiasieT TOTOBOE — pelIeHUEe  Juid
ANIEKTPUYECKOW TOTOMOTpaduu, W pelaeT MUPOKUA CHEKTp 3aJad OT MaTeMaTHU4YECKOro
MOJETUPOBAHUS U 3aJaHUsI IPOTOKOJIOB U3MEPEHUN 710 00pabOTKM M MHTEPIpPETALMU MOJIEBBIX
JNaHHBIX. biiarogaps mpocToTe MCHOJIB30BaHMs U MOJHOM COBMECTHMOCTH € ammaparypoil OPA
MULTIMAX, «MULTIMAX-ZOND» 1mo3BoJiieT oJIy4aTh KaueCTBEHHBIC PE3YJIbTATHI MPSIMO
Ha npoduie. B 3aBucumoctu OT KBaMdUKalMU omepaTopa B CHCTEME MPErLyCMOTPEHBI
paznuuHble  pexuMbl  pabotel.  Kommiexkc — moaaep:KuBaeT - CIEAYIOIIME — METOAUKH
anekTporoMarpaduyecKux  HaOMIOJCHMI: Ha3eMHas odyekTporomorpadus 2D, HazemHas
anektporoMorpaduss 3D,  MEXKCKBaXWHHAs dJJeKTpoToMorpadus, >3JIEKTpoTOMOrpadus Ha

aKBaTOPHUSIX.

«MULTIMAX-ZOND» mno3BosisieT co3aaBaTh MPOTOKOJIBI JIFOOOH CTENICHH CIIOKHOCTH,
COBMeIllasi JIOObIE THIBI JJIEKTPOPA3BEIOYHBIX YCTaHOBOK. B 3aBHCHUMOCTH OT CpEIHEro
COTPOTHBIIEHUS TIOPOJ U MUHUMAIBHOTO YPOBHSI CUTHAJIA, CHCTEMAa CAMOCTOSTEIBHO BHIOMpAET
napaMeTpbl YCTAHOBKH.

J5is oToOpaskeHHus U3MEPEHHBIX U CUHTETUYECKUX 3HAUCHUHN WM AUCIIEPCHH U3MEPEHHIA

B MpOrpaMMe UCIIOJIB3YIOTCA ABAa BUJA I/I306pa)KCHI/ISII IJ1aH Fpa(I)I/IKOB " ICCBAOPa3pces.
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«MULTIMAX-ZOND» wucnons3yeT HOpOoCTOW W MOHATHBIA (opmar ¢aiina IaHHBIX,
MO3BOJISIOIIMKA COYETaTh HECKOJIBKO THUIOB  YCTaHOBOK Ha oaHoM mnpoduine. Taxxke, B
IporpamMmMe OCYILECTBIIEHA MOAepKKa (POPMATOB JAHHBIX APYTHUX aNIapaTypHBIX KOMIUIEKCOB.

[Iporpamma «MULTIMAX-ZOND» mpencraBnseT ynoOHBIN ammapar Jjisi MPOBEICHHUS
ANIeKTpoTOMOTpaduIecKux paboT, M MOXeT ObITh Hcmoib3oBaHa Ha IBM PC-coBmecTHMbIX

MIEPCOHATLHBIX KOMITBIOTEPAX C OTIepaIlHOHHOM cucteMoit Windows.
TpeGoBanus Kk cucreme
[Iporpamma «MULTIMAX-ZOND» MoxeT ObITh YCTaHOBJIEHa Ha KOMIBIOTEpE C
onepanuoHHoil cucreMoil Windows 98 u Bblme. PekoMeHayeMmble MapaMeTpbl CHUCTEMBI:
npoueccop P IV-2 I'rny, 512 m6. mamsitu, pa3pemienue skpana 1024 X 768, 1BeTOBOM pexuMm -

True color. (He cieayer u3MeHsATh pa3peliieHre 3KpaHa B peKUMe pabOThI C TaHHBIMU).

OTkpbiTHE Qaiiaa NPOTOKOJIA M JAHHBIX

daiin mpoekTa OTKpBITH (haii mpoeKTa MporpaMmbl *.zmm.

EraMultimax* 3arpy3uTh B TEKYIIHHA NPOCKT gaHHBIe U3 (haima ¢dopmara
Multimax. *.txt

EraMultimax mpoTokos OTkpbITh (aiin mpoTokora Multimax. *.txt

EraMultimax mportokon ¢ | 3arpy3uth mpoTokoi ¢ ganaeiMa MultiMax. *.txt

AHHBIMUA**

Zond OtkpeiTh  (aitn  manuHbix mporpamm  ZondRes2d, ZondCHT,
ZondRes3d . *.z2d, *.cht, *.z3d

*IIpu otkpeiTuy (haina naHHbIX Gopmara DPA, mosp3oBaTento npejaraeTcss BbIOpaTh
ceT M3MepeHui (HoMep pacKiaJKu KOChl), €ciaH B (aiije 3amucaHo HECKOJIbKO, M 3a/1aTh, €CIH
HE00X0/1MMO, CHITy TOKa (WM CUUTATh U3 (aiina).

BaxHo moJuepkHyTh, YTO TEpe] OTKPBITHEM (aiiia JaHHBIX HEOOXOJMMO 3arpy3UTh
IPOEKT, C TMOMOIIbI0 KOTOPOTO OBUI CO3/MaH MPOTOKON wu3MepeHWid. g cnennpuuHbIX
MIPOTOKOJIOB CO CJIOKHOM TreoMeTpuell 6e3 3TOro HeBO3MOKHO Oy/eT BOCCTaHOBHTH pealibHbIe
MO3UIMU D3JIEKTPOJIOB, T.K. B (paiijie JaHHBIX 3alUCaHbl TOJBKO HWHAEKCH KOMMYTaLlUU

anekTposioB. [losTomMy mocne co3aHus MPOTOKOJA BCEra COXpaHsiTe pabo4yuil MPOEKT, B
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KOTOPBIM MOTOM OYyAYT SKCHOPTHUPOBaHbI JaHHbIE. JlJIi MPOCTHIX MPOTOKOJIOB, C MOCTOSIHHBIM

pacCTOsSTHUEM MEXIy 3JICKTPOJaMU MOYKHO HMCIIONBb30BaTh omuuio EraMultimax mporokoua ¢

AAaHHBIMH. B 3TOM cilydae HET HEOOXOAMMOCTH MPEABAPUTEIIBHO OTKPHIBATh pa00UMi IPOEKT.
Jnst moctynma K KaXIOMY CETy JaHHBIX HY)KHO IOBTOPHO 3arpyaThb (haili JaHHBIX.

[IpenBaputenbHO Qailsl 10KeH ObITh BBITPYKEH U3 MPUOOPA ¢ IOMOUIBIO IJAHHOM MTPOrpaMMBl,

KHOmKO# ", i mporpammsl Era-Multimax. Eciu daitn BEITpyKeH 13 npiaOopa mocpeicTBOM

«MULTIMAX-ZOND», To 0OH XpaHHUTCSI B AUPEKTOPHUU TIPOTPAMMBI.

daiin n3mepenqi - raskl5-7.kx x|

KonmuecTeo Wateperui - 229

Konuuecteo neperseperiii - 229

K.on. anekrponoe npar/daiin 26/26

Mpodris 1 uamepera 1
MNpodine 1 WatepeHUA 2 29
Mpoduns 1 uameperia 459-687 229

Janare TOK, mé v il

Ok

[Mocne 3arpy3ku (haiina maHHBIX MOSBIISIETCS JHAJIOT, MPEJIAraloNIi TOJIh30BATENI0 BHIOPATh
CeT JAaHHBIX W 3aJaTh WJINA CUYUTATh CHIIy TOKa. Eciin M3MepeHus: MpOBOAMINCH C KOMMYTAIHEH
MUTAOIIUX IEKTPOJIOB (CHHSISI KOca) — TOK 33J1aBaTh HE HYXKHO (Tajo4ka CHUMaetcs). B ciryuae
WU3MEPEHUH TOJBKO C OPAH)KEBOW KOCOW (KOMMYyTAIMsi TPUEMHBIX 3JIEKTPOJIOB) HEOOXOIUMO
3aJaTh TOK Ui KaXJOTO TIIOJIOKCHHUS IUTAIOIIETO AJICKTPOJIa/IMHUKM (CTaBUTCS Tallouka H
BBIOMpAeTCsl 3HAYCHUE TOKAa, KOTOpPOEe HauboJiee YacTO WCIIOJIB30BAIOCh NPU H3MEPCHHSX).
PenakTupoBaHue 3HaUCHHIA CHITBI TOKA IMTPOBOJIUTCS HA CIICAYIOIIEM dTaIle.

**[Ipu oTkpeiTUN Qaiina qaHHbIX Gopmara SPA (IPOTOKOI C JaHHBIMU), MOJIE30BATEIIO
He 00s513aTeNbHO 3arpyXarb pabouuii mpoekT. B kauecTBe KOOPAUHAT AIEKTPOIOB UCIOIB3YIOTCS
WX WHJEKCHl JOMHOXXEHHbIE Ha mar Kochl. lllar Kockl 10oKeH OBITh MPEeIBAPUTENBHO 33/1aH BO
BKJIaJIKE HACTPOEK KOCHI.
XKenarenbHo, 4YTOOBI CyMMapHOE KOJHMYECTBO M3MEPEHUIl COJMEepIKaIMXcs B OJHOM dailne He

npespimano 5000, a KOIMYEeCTBO YHUKAJIBHBIX MTOJI0KEHHH 21eKTpoa0B He npesbimano 500.

CoxpaHeHue JaHHBIX
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Pesynprar paboThl xpanutcs B (aite mpoekrta (pacmmpenue *.zmm). CoxpaHUTbH

pe3yabTaT paboThl, MOXKHO HaXKaB KHOIKY H nanem MHCTPYMEHTOB.

®aiin npoekra™

CoxpanuTh (Qaiin mpoekra mporpaMmmbl *.zmm. B manHoM daiine
XpaHITCS BCE HACTPOWKM M W3MEHEHHWs, MPOU3BEACHHBIC B XOJC

00paboTKM JaHHBIX.

®aiin nporpammel Zond

Coxpanuth (aiin qanHbIX nmporpammel ZondRes2d. *.z2d

®aiin mpotokoia COM 64

CoxpanuTts ¢aiin mporokosa COM 64. *.swi

Daiin nportokoia | Coxpanuth daiin nporokona MultiMax. *.txt
MultiMax

Daiin nporpammbl | CoxpanuThb (aitn naHHbIX nporpamMmsl Res2dInv. *.dat
Res2dInv

*HacrosTenbHO pEKOMEHIyeM MAaKCUMaJIbHO YacTO COXPaHATh PE3YNIbTaThl 00paboTKU B (haiiie

npoekTta. Takke, >KelaTeabHO XpaHUTh HE0OpaOOTaHHBIE MPOEKTH (C 3aJaHHBIM TOKOM U

3aIlOJIHEHHBIM KYpPHAJIOM) — ‘CBIPIBI” OTAEIBHO.

IHopsinok padoThbI ¢ MporpamMmoii

BkJaaku rj1aBHOT0 OKHA NPOrpaMMbl

Bxnangka Koca conepxut OCHOBHBIC ONIMH I paboThl ¢ Kocoi. Ilo3BossieT 3amath

IreOMETPUIO U MHACKCAlIUU KOCHI, ,Z[O6aBI/ITB, YAQIUTH WK OTKIOYUTE OTACIIBHBIC 3JICKTPOABI, a

TaKkKe 3a7aTh MPOQPHIb U3MEPEHHIA.

¥ Koca | o Hc:TaHDBKMI =] nDDTDKDJ'II Hac:'rpmfmul

Tun patior Haszerran 20 'I

KoamuecTeo 3 nexTpogos 24 =

PaccToAHueE mMeany 3 NeKTROLaNM, M 3

K.O0AMYECTED BEIHOCHEI 3 NEKTROAOE/2 |2 3,

KoHbMrypaLyda ko

d = e W U % 1]
o @ JBUBBLBEIEEBIEREEREERRIERD B
3 " | I |MHA|BHI.I.I|BDIC| -
1 0 -3 0 a1
| 2 | i -1 0
| 3 | 0 o [ 0 2l
| 4 | 0 1 O 0
5 | 0 2 (O o N
| & | 0 3 O 0
ERE 0 4 O 0 al
s | 15 0 5 O 0
| 9| 18 0 & t 0 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Liol 21 i 1 i =
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IlepBoe yto HeoOXxoaMMO BBIOpAaTh B 3TOM BKIaake — 3T0 Tl pador. Tum pabot
yCTaHABIMBAET CTETNCHb CBOOOJBI TOJB30BATENSI B M3MCHEHUH KOOPAHMHAT SJIEKTPOJOB KOCHI.
Jlns ABYMEpPHO#M 3JCKTPOPA3BEIKH BO3MOXKHO YycTaHaBiuBaTh XZ (Z-riiyOuMHA) KOODPIHMHATHI
AJIEKTPOJIOB, AJis TpexMepHoil XY.

Onuust KOJMYECTBO JJIEKTPOJAOB YCTaHABIMBAECT KOJIMYECTBO KOMMYTHPYEMBIX
AJIEKTPOJIOB KOCBHL. EcCiM mpu ChEMKE HCHOJB3YIOTCS BBIHOCHBIE D3JIEKTPOJIBI (BBIHOCHBIE
AJIEKTPOJIbI OOBIYHO HCIIOJIB3YIOT MPU KOMMYTAIMH TOJBKO H3MEPHUTEIIBHON KOCHI), CIEIYET
3aJlaTh WX KOJHMYECTBO B ONIMH KOJHYECTBO BBIHOCHBIX JJeKTpPoaoB. I[lpum s3TOM
JIOTIOJTHUTEIHHBIE BBIHOCHBIE AJIEKTPOJIBI TOOABIISIFOTCSL IO 00€ CTOPOHBI KOCHI. Takke MOXHO
BBIZICITUTh BBIHOCHBIC AJICKTPOJABI B Tabnure. B OTIMYMU OT KOMMYTHPYEMBIX 3JICKTPOJIOB
BBIHOCHBIE HWMEIOT CBOOOJHYIO HHIekcaruio. ONius paccTosiHHE MEXIY 3JIeKTPOoIaMu
YCTaHABIWBAET PACCTOSHHUE MEXKIY DJICKTPOJaMU KOMMYTHPYEMOW KOCHI (miar cbemku). Ero
HE0OX0IMMO 3a/1aTh IPH IYTCHHUH (aiia B pexKUMe MPOTOKOJ € JAHHBIMH.

WNHorma BO3HHMKAET CUTYaIlUsl KOTJa BHYTPEHHSS WHJICKCAIHS KOC HE COOTBETCTBYIOT
MIOJIOKEHHUSM AJIEKTPOJ0B Ha mpodwuie. [Ipu 3ToM HEOOXOIUMO CBS3aTh pPEeaIbHOE TOJIOKECHHE
ANIeKTpoJa Ha Tmpoduie ¢ HHAEKCOM KoMMmyTauuu. [lo 3Toil mnpuyuHEe B mporpamme
MpeycMOTpeHa cBOOOIHAS MHIEKCAIUs AJIEKTPOJIOB U 3aJaHKe MPO(UIs N3MepeHUH.

Heob6xomumocTs 3amanust mpouiis HM3MEpEHHHd H CBOOOTHOW WHICKCAIIUU KOC
00ycoBJeHa CIeIyIOIUMU IPUYNHAMU:

CBOOOIHAS UHIACKCALUSA

Otnuume mara KOChl OT IIara CbeMKH (HMCHOJIb30BaHUE KOCHI C IIAroM 2 M IpH IIare
cbeMKH 4 M. [Ipu 3TOM YeTHbIE 3TEKTPOAbl KOChI UCKITIOUAIOTCA U3 MPOTOKOJIA).

HenocnenoBarenbHas MHIEKCAIUS AJIEKTPOIOB B Koce(OUIMOKH B pacraiike).

Hcnonb30BaHne BEBIHOCHBIX 3JIEKTPOJIOB.

npoduib u3MepeHni

Hepabouue snektpoabl Ha Koce.

J51g pa3enbHOro U3y4eHHs pe3ynbTaToB MOJIYYEHHBIX C PA3TUYHBIMU YCTAHOBKAMHU.

Hcnomns3oBanue TPEXMEPHBIX CBEMOK C OJIHOHM KOCOH.

ITanens HHCTPYMCHTOB BKJIAJIKU Koca COACPKUT CIICAYIOIIHNC (I)YHKI_II/IOHaJIBHBIe KHOIIKH:

&4 | loGaBuTh anekTpoa. DIEKTpo] N00aBlseTCs ¢ TEKYyIeH MO3UIUU B Tabiuie
Kochl. Hampumep ecnu HYXHO J00aBUTh JOTOJHUTENBHBIN BBIHOCHOM
ANIEKTPOJA, HO B OOJBIIMHCTBE CIy4acB B HCIOJIH30BAHUU ITOU OMIUU HET

HeO6XO,Z[I/IMOCTI/I, TaK KOCY MOKHO CO31aTb aBTOMATUYCCKHU.
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== | YJQTUTh OJJICGKTPOJA. YJIAIAETCS DOJCKTPOJ, BHIOpaHHBIA B TaOIUIlE KOCHI.
Hanpumep kakod TO 3JIEKTpOJ HEUCHPABEH WIM 3aJaH JUIIHUK, HO B
OOJBIIMHCTBE CIY4aeB B UCIOJIb30BAHUU 3TOU OMIIMH HET HEOOXOIUMOCTH, TaK

KOCY MOKHO CO3JaTb aBTOMAaTUYCCKH.

s | Cozmatp kocy aBromatmyeckn. Koca co3maercss aBTOMATHUYECKH C

HCIIO0JIb30BAHHUEM OIMMCAHHBIX BBIIIC ITAPaMETPOB.

BxurounTh pexuM BBIJIENEHUS 3JEKTPOJOB C IMOMOIIbIO MbIU. Bolnenenue
MIPOU3BOJUTCS B 001acTU rpapuueckoro 0ToOpaxeHUs KOChI MPSMOYTOJIbHUKOM
(ucnonb3yercss mis cosznaHus npoduis usMmepenuit). Ilpu pabote B pexume

00b14HOM 2D anekTpopa3Besiki B 3TOW OMIIMM HET HEOOXOAUMOCTH.

o | BKIIIOUUTH pexXuM BBIJIEICHUS 3JEKTPOJOB C IMOMOIIBIO MBI (C 100aBIeHnEM
K YK€ BBIJICJICHHBIM). Bblenenne mpou3BOAUTCA B 00JacTH TrpaduyecKoro
0TOOpakKeHUST KOCHI MPSIMOYTOJILHUKOM (HCTIOIB3YETCS IS CO3AaHUs TTPOQHIIS
mmepenuit). [Ipu padote B pexume oObiaHOM 2D snexTpopasBenku B 3TOM

OIIIMY HET HEOOXOJUMOCTH.

s | OrcopTupoBaTh  3JEKTPOJABI  KOCHI 1O  Bo3pacTaHuio. HactostensHO
PEKOMEHAYETCSI HCIIOJb30BaTh ATy OMNLUI0 Tepel HayajioM paboThl C

MIPOTOKOJIaMU, OCOOEHHO €CJTU TOJI0XKEHHS 3JIEKTPOIOB 3a/1aBaJINCh BPYUHYIO.

0 | PazBepHyrs kocy (M mpoTokos ¢ maHHbIMH) Ha 180 rpamycoB. Omrus
MpeaHa3HayeHa Ui ‘CIIMBKM ~ PAacKIaJOK, TMOJYYEHHBIX MpPU Pa3HOU

OpHUCHTallUHU KOC.

=% | Coznarp HOBBII Mpodwib u3MepeHuil. ToIbKO BBIOpaHHBIC MIIEKTPOABI OYIyT
y4acTBOBaTh B CO3JaHHU IMPOTOKOJIOB i JaHHOro mnpoduist. He 3alynsre
HaXaTh ATy KHOMKY Tepe]] HayaloM paboTbl ¢ mpoTokojoM. OKHO cO

d K

BCIIJIBIBAOIIIMM CIIMCKOM

~ |

JIOJKHO OKPACHThCSI B CHHUW IIBET

Ta6n1/1ua OMMHCaHHUA KOCBI IO3BOJICT PCAAKTHUPOBATDH IMOJIOKCHUA SJICKTPOJAOB U NHACKCHI
KOMMYTalluH. [Tonoxenus QJICKTPOAOB 3aa0TCA B IIEPBLIX TPEX CTOJ'I6I_I8.X X Y Z. Haxarue
npaBoﬁ KHOIIKKM MBI Ha J'II06YIO ﬂ‘IefIKy BBI3BIBACT OUAJIOT, MO3BOJISIONI NI aBTOMaTHYECKH
3a1aBaTb KOOPAWHATHI JICKTPOJA0B JIsI BCEX IMOCICAYIOMUX AYCECK IO 3aJaHHOMY ITPHUPAIICHUTO.
Hunexc KOMMYTallUH 3a4a€TCA B CTOJ'I6I.I€ uHa. Haxarue npaBoﬁ KHOIIKKM MBIIIK Ha J'IIO6YIO

ﬂqeﬁxy BBI3bBIBACT AMUAJIOT, MO3BOJISIOIIMN aBTOMAaTHMYECKHU 3aJaBaTh HMHIEKC QJICKTPOAOB I
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BCEX MOCIEAYIOIIMNX SUYEEK MO 3aJaHHOMY IpupalleHuto. HaxaTue mnpaBoil KHOIKM B SYEHKE
MH] PacCTaBISET MHIECKCHI KOMMYTAlMH aBToMarudeckd. CToyiOen BHEeI. HCIOJIBb3YeTCs s
3aJaHusd W WHIUKAIMM BBIHOCHBIX AJIEKTPOAOB(OOBIYHO OHHM HE KOMMYTHPYIOTCS |
HCIOJIB3YIOTCS IIPU paboTe C TPEXdIEKTPOJHOW yCTaHOBKOW, OTOOpaKaroTCsl NMEPEBEPHYTHIMU
TPEYrOJbHUKAMU).

Cronbenr Z wucronb3yercss Ui CKBOKMHHBIX M3MEPEHHH JJIs BBOJA TAHHBIX penbeda
WCIIONB3YUTE CTOJIOCI] BBIC (BBICOTHI BBOAATCS CO 3HakoM ‘“+7). OH TMO3BOJIsIET 3a/1aTh
MIPEBBILLIEHUS] HA KAXKJIOM 3j1eKkTpoje. JlaHHple Tomorpaguu MOKHO TakXke UMIOPTHPOBATh U3
TekcToBoro ¢aina omnmueit UmMmoprt penbeda (KoIMUeCTBO CTPOK B JIaHHOM (haiisie JOJKHO
COOTBETCTBOBATh KOJUYECTBY 3JIEKTPOJOB B IPOTOKOJIE).

B rpaduueckoit oOnactu o0TOOpa’keHUsST KOCBI MOYKHO BBIIECIUTh HJIW OTMEHUTH
BBIJICTICHUS AJIEKTPOJa MPaBbIM LIEITYKOM MBIIIN. BbIeneHHbIN 31eKTpoa n300pakaeTcss CHHUM
L[BETOM.

Bxianka YceraHOBKH COJEpKUT pPA3IMyHbIE OMNIMHM JJISi aBTOMATHUYECKOTO CO3JaHHUS
MIPOTOKOJIa U3MEPEHUN U BKIIIOYaeT HauboJiee pacipOCTPaHEHHBIE THUIIbI AIEKTPOPa3BEAOUHBIX

YCTaHOBOK.

“# Koca i HCTBHDBKMI = | I'Ipo'romnl [ HaCTDUHKMI

Monke-gunane | D.Mnonb-.uunonbl EeHHepI rpa.uueﬁTl B33 | BEI3-M|

MenerssEs aaresme |1 3‘ JLaHHYO YCTAHOBKY AYYLIE BCEMD NPUMEHATE MPM KOMMUYTALKM TONBKO NPHEMHBN
koc. OHa NpeacTaEnAeT cofol TRER-3NERTPOAHYD YoTaHOBRY. DAMH M3 NMT AWM
3 MEKTPOR0E OTHECEH Ha 'OBCKOHEYHOCTE , ENATENEHD MERMEHGMEYIAPHD MHHMA
M K CHMAnLHDE sHaveHde MM m Npo®UAA. BTOpoi NHT ALK 3 NEKTRON, NEDEMELLAETCA Mo Npodknt. M9 kamgom
NONOHKEHMA NHT LW ED 3 NEKTPOAA NPOBOAATCA NOCNEL0BETENEHEIE HSMEDEHWS BO
BCEX KOMMYTHPYEMBIX MPHEMHEIX NHHWAR, YCTEHOEKE HMEET BRICOKYHD YYEBCTEHT EEHOCTE
T W W t. BEPTHEANEHEIM W CYSBERTURANEHEIM DibekTam. [o3B0NAeT padoTaTe B YCAOBUAR

KOrga HeBOZMOKHD PACTAHYTE MHT WY AHHHHD,

War & I1 vl

Eez nepekphbmuii I

HpI/I ABTOMATHYCCKOM IIOCTPOCHHUU TIPOTOKOJIa IJIMHA MN BBI6I/IpaCTC}I HCXoOsd H3
CHUHTETHUUYECKOT0 3HAQUCHUS CUTHANIa I JaHHOU YCTaAHOBKH. I[JII/IHa MN HaunHas c 3aJaHHOTO
3HAYCHHUA YBCIMYUBACTCA OO TCX IO0P, IIOKAa HE 6y,[[eT AOCTUTHYT H6‘06XO,Z[I/IMLII7I YPOBCHb
CHUI'Hajla HJIM JJIMHa MN He HNPECBLBICUT 3aJaHHOC 3HAYCHUC. I[J'IH pacu€Ta CHUHTCTUYCCKOI'O

CUTHalia HCOGXOI[I/IMO 3aaaTb BO BKJIaAKC HﬂCTpOﬁKH/OﬁH{He HpI/I6J'II/ISI/ITCJIBHBIC 3HA4YCHUA
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CICAYIOIIUX MapaMCTpOB: CONPOTUBJICHUEC, MHHHUMAJIbHbII TOK, MaKCHUMAaJbHBbIH TOK,

MHHHUMAJbHBIH CUTHAJI 1 MAKCUMAJbHBIA CUTHAJI.

VYceranoBka I1oab-aMII0J1b — IIMPOKO PacIpOCTPaHEHHAs TPeX JJIEKTPOJHAs yCTaHOBKA,
9acTo TpUMEHsSeMas TpH KOMMYTAaIlMM MpUEeMHBIX Kkoc. HauyaabHoe 3Hauyenme MN —
ycTaHaBinuBaeT MuHuUMaiabHOoe 3HadueHHe MN B mHzaekcax. MakcumanbHoe 3Hauenue MN —
yCTaHaBIIMBaeT MakcuManbHoe 3HaueHne MN B wuHIekcax. Tun ycraHoBkH —
MIPABOCTOPOHHSSAHICBOCTOPOHHSS, ITPABOCTOPOHHSIS, neBocropoHHsisi. Illar A — mar
MUTAIONIETO JJICKTPoJa B HMHJIEKcax. be3 mepekpwiTuii — ecnu omus BKiIrodeHa JmHun MN
CIIEyIOT 0€3 MepPeKPhITHH.

YcranoBka JIMNOJbL-AMNONAb — [IUPOKO PACIPOCTPAHCHHAS YETBHIPEX DJICKTPOHAS
YCTaHOBKAa, B OCHOBHOM IIPHMECHSEMas IPH KOMMYTAIlMM TPUEMHBIX M IHTAIONUX KOC.
Havanbnoe 3nayenme MN — ycranaBnuBaer MuHMManbHOe 3HaueHne MN B uwHAEkcax.
MakcumanbHoe 3Hadyenue MN — ycranaBnmmBaeT makcuManbHOe 3HaueHne MN B mHaeKcax.
TUn yCTaHOBKM — TIPaBOCTOPOHHSISIHICBOCTOPOHHSSI, TPABOCTOPOHHSS,  JICBOCTOPOHHSIA.
Jnauna AB — 1uiMHa NUTAIOIIETo UIIOJIA B MHEKcaX. be3 mepekphITuil — eciy onius BKIoYeHa
nuaun MN cnenyrot 6e3 mepeKphITHi.

YcranoBka BeHHep — IIMPOKO pacmpoCTpaHEHHAs YEThIpEX AJIEKTPOJHAs YCTAHOBKA,
MpUMeHsieMasl TOJIbKO MpU KOMMYTAIlMU NMPUEMHBIX U MHUTamImuX Koc. B ycranoBke Bennepa
paccTosiHUA MEXJYy CMEXHBbIMH »dJekTpogamMu paBHbl. HavanbHoe 3Hauenme MN —
ycraHaBnuBaeT MuHuManbHoe 3HaueHne MN B unaekcax. MakcumasibHoe 3HadeHue MN —
ycTaHaBiuBaeT MakcumanbHoe 3HadyeHne MN B unnmekcax. [l naHHO#M yCTaHOBKM 3Hau€HUs
MN aBTomaTnueckun He BbIOMparoTcsa. Tum ycraHoBkH — Bennep-anbda, Bennep-0erra,
Bennep-ramma.

YcranoBka I'pajmeHT — HIMPOKO paclpOCTpaHEHHAs! YETHIPEX JEKTPOJHAs YCTaHOBKA,
MpUMEeHseMas TOJIbKO MPH KOMMYTAllUK MPUEMHBIX U MUTAIOLUX KOc. B ycTaHOBKE TpajneHTa
JUIMHA MHTAoNEld JTuHUU Ooiible mpueMHOW. [IpuemHas JMHUM TMepeMelaeTcsi BHYTPU U
cHapyxku nutaronieii. Hauyanbnoe 3nayenne MN — ycTaHaBivBaeT MMUHMMAalbHOE 3HAUYCHUE
MN B unnexcax. MakcumasbHoe 3Hauyenne MN — ycTaHaBnuBaeT MakCMMaldbHOE 3HAYCHHE
MN B unnekcax. /[auna AB — nnuHa nurtaromed JUHUM B MHAEKcax. THI yCTaHOBKH —
BHEIITHUI ¥ BHYTPEHHUI TPaJIUCHT, BHYTPEHHUI IPAJIUCHT.

YcranoBka BI3 — mmpoko pacmpocTpaHeHHas YeThIpeX OJIIEKTPOJHAs YCTaHOBKA,
MpUMeHsieMasi TOJBLKO MPU KOMMYTAIIUU MPUEMHBIX M MUTaIuX Koc. B yctanoske BO3 anuna

MUTAIONIeH JTUHUK OOJIbIlIe MPUEMHON M UX LEHTphl coBMemieHbl. HauanbHoe 3Hayenue MN —
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ycTaHaBiauBaeT MuHuUMaidbHoe 3HadueHue MN B unzaekcax. MakcumanbHoe 3Hauenue MN —
yCTaHaBJIMBAeT MakcuMaiabHOoe 3HaueHue MN B nHaekcax.

Ycranoska B93-M — cnenmanbaas moaudukanus ycraHoBku BO3 paspaborannas b.I'.
Carno>KHUKOBBIM.

JUis yCTaHOBOK: MOJIb-AMIIOJb, AMUINONb-IUNOAL U B33 cymecTByloT onuuu pydyHOU
HAaCTPOMKH CHUCTEMbI U3MEpeHUH. JlMamor HaCTPOMKHU BBI3BIBAECTCS KHOIIKOU U IO3BOJIAET

BBIOpATh Pa3HOCH! CHCTEMBl U3MEPEHU B TAOJIMYHOM PEXKHME.

(=]
w1 2 mn Uer [Npswisdepar »|

N PazHoc | HMcn-te | Mpen | Cnepn | U, 1B | Kon-so | =
1 15 O 3,98 124 —
2 25 Il 1,33 12z

3 35 O 0,66 120

4 45 Il 0,40 118

5 55 [l 0,27 116

6 65 O 0,19 114

7 75 Il 0,14 11z

8 85 O 0.1 110

9 a5 O 0,088 108

10 105 Il 0,072 106

11 115 O 0,060 104

12 125 Il 0,051 102

13 135 O 0.044 100 -
0jojo 4

Bo BTOpoM cronbie Tabnuie oToOpaskaroTcsi pasHOCH (B MOHMMaHMK KpuBoi BD3),

W =

COOTBETCTBYIOIIHE j 3HaueHnio MN, BeiOpanHOMY B BepxHel nmaHenu okHa. B ommuu Illar,
YCTaHABJIMBACTCS INIAl MUTAMOMICTO JIEKTpoaa (JIMHHH) BIOJb KOCHI (IJISI THITOJb-TUIIOJILHON
YCTaHOBKH IIar MOKHO 3a/1aTh IS KKIOTO pa3Mepa MPUEMHON JIHHUH ).

B Tpetbem cTosiO1ie BEIOMPAOTCS pa3HOCHI, HEOOXOIUMBIE TS CO3AaHMUSA U3MEPUTEIILHOM
cucTeMbl. B mocienHeM M mpeanociaeaHeM CTOJI0Ie MOKa3bIBA€TCS CHHTETHUYECKHH CHUTHAT U

KOJIHNYCCTBO H3MepeHHI>i AJIL JaHHOT'O pa3HocCa.

Bknanka HpOTOKO.TI COACPKUT pPA3JIMYHBIC OILIUH I HaCTPOﬁKH mapaMeTpoOB

IMpOTOKOJIA, O6pa6OTKI/I " BU3yaJIn3alliu JaHHBIX B Fpa(bI/I‘{eCKOM 1 TaOJIUIHOM BHUJC.
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- Kocal 5 Yoranosew || MpoTokon | Hac’rponwl

# I | HHA, | KommeHT i | - CHCTEmMa HadnogeHui

1 0 5] L &= T I S
2 ] Mnoxo sasenneH 109

= | 154

i 0 204

4 o 25 GO E0 00N e 000D 000000000000 0000000000000 000R00000R0000
— PG00 0000000000000 00000000000 0000000 0000000000 0000000000000 00 0
5 0 307 oco ©02000000902000000900000900°0200 00000000 E0Y0E0000 00000
1 35 205 000000 CC0CC0L 000 T0000C00 00000 0000000000000 0000E00 000D 0
5 0 w0 508 000000 CC0CC0E 000 CC000C00 0T 000 0000000000000 0000E00 000000
7 0 45 S S0000000080000000000000000000000000000000000000000000000

T o ©0000000000000000060000G0000000000000000000000000000000000

g o 1) 1 20 30 40 50 yOo &0 80 100 110 120 130 140 130 160 170 180
g 0 = =

P = TVTHENSFEN®

11 il 10 £ & | B | M | Il | L] ‘npocb |UTMEI| K |TOK,mA| UAH | PE ‘
12 0 11 510 25 6 39 O 1 0,904 | -552.9 1 0,228 | 125.900
13 0 1z 511 * 25 e 40 O 1 0.737 | -678.6 1 0,167 | 127,167
14 0 13 52 * 25 6 41 O 1 0.612 | -B16.8 1 0,171 | 139,659
15 0 14 53 * 25 29 42 O 1 0517 | -967.6 1 0,154 | 148,973
15 0 15 B4 * ] 40 45 O 1 0650 | 7691 1 0,190 | 145,999
17 0 16 5 * ] 41 46 O 1 0.567 | -882.2 1 0,165 | 145.468
18 0 17 B6 * 29 11 16 O 1 0.567 | 8822 1 1,614 | 1424.14
139 0 18 7 & 29 1z 17 O 1 0650 | 769.1 1 1,676 | 1285.66
P - Thl cae * P e e [ . nerz | onewe . + 270 | 4one ae
4 3 4
I _LE RIS

B neBoit wactu okHa oTOOpakaeTcsi Koca B rpaduyeckoM MM TaOJIWYHOM BHJE, B
3aBUCUMOCTH OT peXuma E: B TabNuIEe TOSBISETCS HOBBIA CTONOENl - KOMMEHTapuii — B
KOTOpPOM MOKHO BBOAMTH Pa3HOOOpa3Hyl0 MH(QOpPMAIHUIO, HAIpPUMEpP O KAayeCTBE 3a3eMJICHHS
anektpoaa. [Ipu HaxkaTuu MpaBoil KHOMKHU MBIIIK HAa KAKOM-HUOY/Ib U3 3JIEKTPOJOB, MOSIBIISETCS
BCILIBIBAIOIIEE MEHIO, TIO3BOJIAIONIEE MOJIB30BATENIO BBIIACIUTh BCE U3MEPEHHUS, B KOTOPBIX OH
yuacTBoBaJ. Hampumep, ecnu M3BECTHO, YTO KakOW-IMOO 3JIEKTPOJl OTCOEIUHMIICS BO BpEMs

H3MepeHHI>'I BCC UBMCPECHH C €0 YU4aCTHEM CHadalla BBIACIAIOTCA, a IIOTOM YIAJISAKOTCA.

-+ Kocal & Yeraroskw | Tpomokon | Hac:'rpoHKHI

KoHfirypaua koc Mpadku sHaHeHrR L
42
40
38
36
34 q12a4087
Py
32 *
L]
30 L
28 “&‘q
*
26 iﬁg
2
24 o
1 «
= 02 £ A ‘ B T | M | L] |npo¢| |UTMB‘ K |TDK,mA| LinH | PE | L1 | E
20
‘% . 10 * 28 36 32 O 1 0904 5529 1 0.228 125900 @ * 0.
18 235700 |
2 W 611 28 37 40 O 1 0737 -6TEG 1 0,187 127167 * o,
14 053;?;8.9 612 28 38 41 O 1 0612 -Bl6.S8 1 0.171 | 139,659 * 0.
121 613 28 39 42 O 1 0517 -967.6 1 0.15¢ | 148,973 * 0.
10 614 28 40 45 O 1 0650 -769.1 1 0.190 | 145999 * 0.
s 615 28 41 46 O 1 0567  -G32.2 1 0.165 | 145468 * 0.
6] 616 29 11 16 O 1 0567 8822 1 1614 | 1424.14 0.
i i i i 617 29 12 17 O 1 0650 7691 1 1676 | 1288.66 0.
] 50 100 150 cao =n " 12 ] 7 nEir | neve f 1 e |19 o * o
4 L4
._-—]—l

IIpu nepememienun B TabiauIle MPOTOKOJIa akTUBHBIE 3MekTpoabl ABMN Briienstores

Oosiee KUPHBIMHU KpyXKamMu. B mpaBoil BepxHel uacTH BKJIAaJKU OTOOpa)aroTcs

AKTUBHOTI'O HpO(bI/IJ'IH I/I3MepeHHI>'I B BHJIC

JaHHBIC

CHUCTEMBI Ha6J'IIo,I[eHPIfI, IceBaA0pa3pe3a WM IlJiaHa

rpa¢uKoB, B 3aBHCUMOCTH OT BBIOpAaHHOTO pexuma. B mpaBoil HIWKHEH YacTH BKIAJKH

pacnoJyaracrcsa Ta6J'II/II_Ia MMPOTOKOJIA. Ta6m/1ua IMPOTOKOJIa YKa3bIBA€CT HWHIACKCHI KOMMYTAallUU
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annektposoB A B M N B nepBbix yerbipex crosduax. IIpu oTCyTcTBUM OAHOIO M3 MUTAIOLIUX
ANIEKTPOIOB (Ha OE3KOHEYHOCTH), €ro MHJEKC 3aMEHSETCS CHMBOJIOM *. BBOAMMEBIC 3HaYCHUS
WHJIEKCOB TPHU PEAaKTUPOBAHUM JIOJKHBI COOTBETCTBOBATH MHJIEKCAM KOMMYTAIIMU 3JIEKTPOJIOB
KOChI(Takue >k€ Kak B TaOmuie Kocbkl). CTonOer M3M YKa3bIBAa€T, BBIICICHO JM JaHHOE
u3MepeHue (mpu co3anuu ¢aiiyia MPOTOKOIa YCTAaHABIMBACT, HY)KHO JIM IPOBOIUTH U3MEPEHHE
s manHo# ctpoku). Cronben mpod moKasbiBaeT MPOQHIb M3MEPEHUS COOTBETCTBYHOIIUI
naHHOU cTtpoke. Chenyromue cToaoubl nokasbiBaroT: Ut - 3HaUeHUs CHHTETUYECKOro CUTHala B
MUJUIMBOJIBTAX (pacCUMTHIBAIOTCA JUISI CPEJHEro CONPOTHBJIEHMS M JKEJIaeMOro TOKa
YCTaHOBJIEHHBIX B paszene HacTpoiuku), K — kodpduimeHT ycTaHOBKM U COOCTBEHHO
pe3ynbTaThl u3MepeHuit U — u3MepeHHbIN CUTHAI B MUJUTHBOJIbTAX, TOK - TOK B MAJUTMAMIIEPAX,
pK - Kaxylleecs CONMPOTHBICHUE, Kaxymiascs MK Moispu3yeMocTh B IMpoIlleHTaX, Bec - Bec
n3MepeHui (mapamerp kadectBa u3MmepeHus (-1, mius mociaemHMX BEpCHi ammapatypbsl OH
PacCUMTHIBACTCS U3 PA3HUIBI MEPBOW M HOPMHPOBAHHOW TpeTheil rapMoHuk). Ecnu naHHbIC
HMIIOPTHPOBaHBI U3 (paiiia, B KOTOPOM HET CBEJCHHUI O TOKe, HarpuMmep (aiin mporpammer Zond
wim Res2dInv, to Bmecto curHama B crojbne U OyayT oToOpakaTbCsi HOPMHPOBAHHbBIC
3HaueHus curHaia R.

Crpoku Tabnuibl MMOACBEUMBAIOTCA DPA3IMYHBIMU I[BETaMH, €CIM B IPOTOKOJIE €CTh
OILIMOKH.

[BeT mpudra kpacHsIii — coBnaaenune naaekco ABMN.

Ber mpudra cuHUI — B IPOTOKOJIE YK€ €CTh TAKOE U3MEPEHUE HIIM UMEETCS CXOJTHOE
10 IPUHIUIY B3aUMHOCTH.

LIBet oHa cepblit — U3MEpPEHHbIEC 3HAUYECHUSI COOTBETCTBYIOT KPUTEPHUSIM, HA3HAYCHHBIM B
HacTpoKU/ommOKu/mepen3sMepennst (BEIXOAT 32 paMKH 33JJaHHOTO JIMAIa30Ha).

Jlig toro 4uroObl 3aAaTh 3HAUEHUE CHJIBI TOKa (B Ciydae KOMMYTallMd HPHEMHBIX
AIIEKTPOJIOB), CIEAYeT Ha)xxaTh Ha COOTBETCTBYIOIIYIO siueliky B croibue Tok u BeIOparth
3HaueHue. BenmuuumHa CcuUIIBI TOKa BBIOMpAETCs M3 CHHCKA, COOTBETCTBYIOUIUX JIAHHOMY
reHepatopy 3HadeHuil. UTOOBI 3a7aTh CHIIy TOKa AJisl TPYMIBI MU3MEPEHUM, ClelyeT HakaTb
MpaBoOil KHOMKOM MBIIIM Ha OJHOUW M3 sueek crosbua Tok. Bo BcruibiBaromeM MEHIO MOMXHO
BBIOpATh CIIEYIOUIUE OMIINU:

YBeJIM4uTh TOK VI BCeX BbIAEJCHHBIX: YBEIMYUTh CUITY TOKA JIJISl BCEX BBIIACIIEHHBIX
(B cTomnb1e U3M) u3Mepenwuii. Micronb3yeTcss B OCHOBHOM IMPH MOBTOPHBIX U3MEPEHUSIX.

YMeHbIIMTHh TOK /JJsl BCeX BbIICJICHHBIX: YMEHBIIUTh CHUJIy TOKa JJs BCEX
BBIZICTICHHBIX (B CTOJOLe W3M) wu3MepeHuid. Mcmonb3yeTcss B OCHOBHOM IPU TOBTOPHBIX

HU3MCPCHUAX.
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YBeanuuTh TOK IS BCeX H3MEPEHHMH HMKe: YBEJIMYUTh CHIIy TOKa s BCEX
BBIACIICHHBIX I/ISMepeHI/Iﬁ HHWKC TCKYILCTO.

YMeHbIIUTh TOK /ISl BCeX HM3MEPEeHUil HMKe: YMEHBIIWTH CUJIy TOKa JUI BCEX
BBIJACIICHHBIX H3M€p€HI/Iﬁ HHWKC TCKYILCTO.

YcranoButh TOK 451 AB: ycTaHOBUTH CHIly TOKa JUIsl BCEX M3MEPEHUN TPH JaHHOM
nosnoxenun AB. Hcronbs3yercsi B OCHOBHOM MOCIE 3arpy3KH JaHHBIX ¢ U3MEPUTENs, B Cliydae
KOMMYTUPYEMOM NPHEMHOM JIMHUM. DTO HamboJiee 4YacTo HCIOJb3yeMasl OMIusA, T.K. TOK
0OBIYHO MEHSIETCS Ipu CMECHEC TTOJIOKEHHUH IMUTAIOUIKUX 3JICKTPOAO0B.

BBoj 3HaueHui CUIIBI TOKAa MPOU3BOJIUTCS CleAyromuM oOpazoM. BHauane, mpoTokosn
COpPTUpPYETCS MO TOJIOKEHUIO MUTAIOIIeH JMHUU. 3aTeM IOCIEeA0BATEIbHO YCTAHABIMBAIOTCA
3Ha4YCHUA JJIsL Kaxxaoro YHUKAJIBHOTO TIOJIOKECHU A HI/IT&IOHICfI JIMHUH. Fpaq)I/IKI/I
HOPMHPOBAHHOTO CUTHAJa MPHU 3TOM OYIyT CMeIIaThcs B/I0JIb BepTUKaIbHOU ocH. Eciu oaun u3
rpaduKoB (M30MCTOYHUKOB) CHJIBHO CMEIIEH OTHOCUTEIBHO COCEIHUX — BEPOSITHO TOK BBEJIEH

HEMpPaBWIBHO.

He 3a0piBaiiTe 3amuchIBaTh CHIIy TOKa (IIPM KOMMYTALUKA MPUEMHOI KOCHI) B IOJIEBOU

JTHEBHUK — 0€3 3TUX 3HAYEHUI pe3yNbTaThl U3MEPEHUI OeCIOIe3HbI.

[Tanens nncTpymeHTOB BKIaaku IIpoTokoJ conepxut cnenyronue GyHKIHOHATbHbIE KHOMKU:

&4 | JoGaButh usmepenue. M3mepenne nodasnisercs ¢ TeKyllen Mo3UIUHA B TaOIUIE
MpoToKoJia. B OONBIIMHCTBE ClydyaeB B HCIOJB30BAHUM ATOW OMIIUM HET

HeO6XOI[I/IMOCTI/I, TaK IMPOTOKOJI MOYKHO CO3/IaTb ABTOMATHYCCKHU.

= | YJIQJTUTh U3MEPECHHE. Y NAIseTCs U3MEPEHUE, BEIOPAHHOE B TaOIHIIE TIPOTOKOIA.
[lo omHoMy ynanate wusMepeHus He ynoOHo. Jlyumie cHayana BBIACTUTH
OpakoBaHHbIC JJaHHBIC, a 3aT€M YIAIUTh ONIUEH — YJAJIUTHh BbljeJIeHHbIE

H3MEPCHUA. Brigenennsie HU3MCPCHHUA 6y,HYT HOoACBCYMBATHCA.

IToka3wIBaTh MM HE MOKA3bIBATh [[BETAMU OIINOKHU 3aJlaHHrs IIPOTOKOJIA.

OTto06paxarh KOCYy B TAOJIUYHOM WM T'paduecKoM BUJIE.

HE

o I[O63BI/ITL B Ta6J'II/II_Iy JAOIIOJIHUTCIIBHBIC  HU3MCPCHUSA  COOTBETCTBYIOIINC
NPpUHIOUITY B3AUMHOCTH, TO €CTb 3aMCHC MOJIOKEHUM IMPUCMHBIX U IMUTAOIIUX
QJICKTPOAOB. BzaumHabie HU3MCPCHUS TTO3BOJISAIOT 00BEKTUBHO OICHUTH Ka4YCCTBO
AaHHbIX, HO YBCIMYNBAIOT O6I_I_ICC BpEMs pCruCTpanuu B IBa pasa. HpI/IMCHHCTCH

TOJIBKO UIA YCTBIPCX HUJIU ABYX SJICKTPOAHBIX YCTAHOBOK.

H Breigenute 4acTh JaHHBIX, COOTBCTCTBYIOIIUX KPUTCPUAM 3aJaHHBIM B
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HACTPOMKH/OMUOKHU/TIepEN3MEPEHHs U TOBTOPHBIX U3MEPEHHN UM yIaJICHUS.

w5 | OTcopTHpoBaTh TEKYLUIMH MPOTOKOJ IO IOJIOKEHHIO HCTOYHMKOB. Ilepen

3aIMChIO MPOTOKOJA B (paiiina B mpuOOp 00s3aTEIbHO UCTIOIB3YHTE Ty OIIIHIO.

%5 | [Houck u ynanenue omuook B mpotokoiie. Kputepun ommOOK 3a1aHbl B pasiene

HACTPONKH/OMIHOKH/BBIICITUTS.

‘7 | JaHHas onuus U3MEHsET MOJ0KEHHE 0OBEKTOB B CEKLMAX BKJIAIKU 10 4aCOBOM

CTpEJIKE.

Bxnanka HacTpoMKHM COJIEpKUT pas3jIMyHble OINLMU JUIsl HACTPOMKH IapaMeTpoB

H3M€p€HHI>i, CO3aaHM IMMPOTOKOJIOB U BU3YyAJIM3allUN JaHHBIX.

g Kocal L HCTaHOBKMI | Mparokon ] HaCTDDHKHl

O6wme | I'panuKal Umuﬁkul

MUMHMIEAEHEIR TOK, Iﬁ
MEKCHMaNbHBIR TOK, M Iﬁ
YactoTa, ru, Im
ConpoTHEnEHHE 500

MuHMMaNEHEIE cHrdan, mE |1—
MakcHraneHeER cHrran, mMB |2DDD—

MopT anA cEAsW Icgm vI
WA mpoTokona IraskladkaB.txt

ITonBknaaka Oomue

MakcuMaJbHBIN TOK — 337acT MPEAnojaracMoe MakKCHMaJIbHOE 3HAYEHUE CHJIBI TOKA.
Onius UCTob3yeTcs MPU aBTOMATUYECKOM 3aJIaHUU MPOTOKOJA (711 pacuyera CUHTETHUECKOTO
CUTHAJIA).

MuHMMAJbHBIIA TOK — 3a7aeT MpeArnojaracMoe MUHUMAIbHOE 3HAYCHHE CHJIBI TOKA.
Omnius UCTONMb3yeTcs MPU aBTOMATUYECKOM 3aJIaHUU MPOTOKOJA (71 pacueTra CHHTETUYECKOT O
curnana). OOBIYHO PaBeH MaKCUMAJIbLHOMY.

YacToTa — yactoTa reHeparopa.

ConpoTuBjeHHe — MPEANOIaraeMoe CpelHee COMPOTUBJICHHE ydacTka paboT. Omims
UCIOJIb3YeTCsT TMpPH aBTOMATHUYECKOM 3aJaHUM TPOTOKona (A7 pacyera CHHTETUYECKOTO

CUTHAJA).
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MuHuMAIbHBIN CHTHAJ — MUHUMaJbHBIM ypoBenb curHana(l mB). Iloporosoe
3HAQUYEHHE CHUTHAaJA, MO JOCTXKEeHUH KoToporo mmuHa MN umu Tok yBenuumBaetcs. Onuus
UCIIOJB3YETCS MTPH aBTOMATHYECKOM 3aJIaH|K ITPOTOKOJIA ([t Koppekiuu bl MN).

MakcuMaJbHbI CHTHAJ — MakKCUMalbHBIA ypoBeHb curHana(2 B). Iloporosoe
3HAQUYEHHE CHUTHala, MO JMOCTHXeHHH kKotoporo mmmHa MN unu Tox ymenbmiaercs. Ommus
UCIIOJIb3YeTCS TPU aBTOMATHUYECKOM 3aJIaHMM TMPOTOKoya (it koppekiuu aiuHbl  MN).

Hcnonp3yeTcst Uit OTCEYSHHUS U3MEPEHUH C CUTHAIOM TMPEBBIIAIONIIM 2-2.5 BOJIBTA.

Mopt nasi cBa3u — COM moprt mis cBs3u ¢ mpuOOpPOM (CMOTpPETh B JHCIIETYEpPE
yerpoiicte Windows). Eciiu nipu 3arpy3ke/BoIrpy3ke JaHHBIX ¢ PHOOpa HE yIaeTcs YCTaHOBUTh
COC/IMHEHHUE UCTIONB3YITE MporpaMmMy eramultimax.

HNms nporokosa — uMs (aiisia mpoToKosa, KOTOPBIA OyaeT 3amucad B Ipruoop.

IlepBblii mUTAOMIUI 3JEKTPOA — UHACKC MEPBOTO MUTAIOIIETO 3JIeKTpoa. Broaurcs,
€CJIM KOMMYTHUPYETCS PUEMHAs W TTUTAOIas Koca. Eciii KOJIMIecTBO MPUEMHBIX W TTUTAFOIIAX
JNIEKTPOZIOB  pa3InyaeTcss — HEOOXOOMMO BBECTH HWHACGKC NPUEMHOTO  DIIEKTPOAa
COOTBETCTBYIOLIUI MEPBOMY MUTAOMIEMY. MBI HE PEKOMEHIyeM BaM HCIIOJIb30BAThH 3Ty OIIUIO
Y UCIOJIb30BaTh Pa3HBIC TOJOKEHUS MPUEMHBIX U MHUTAOIIUX KOC, T.K. 3TO MOXET IMPUBECTH K
MyTaHUIIE U TIOTEPE JTaHHBIX.

[TonBxnanka I'padguka

Onmuun o6nactu IlokasbIBaTh MO3BOJISIET BHIOpPAaTh THUIBI YCTAHOBOK KOTOpBIE OyayT
oToOpaxkaThCsi Ha IICceBaopa3pe3e WM IUiaHe rpadukoB. Hampumep, BCTpedHble MOJIb-
JUMOJBHBIE W JIUIOJb-IUIOJbHBIE YAOOHEe aHaJu3upoBaTh IO OTAEIbHOCTU. Takke 3Ta
o0yacTh yKa3blBae€T Kakue THUIIbl YCTAHOBOK MPHUCYTCTBYIOT B IpoTokoiie. Eciu mporpamma He
CMOTJla OTHECTH HM3MEpEeHHE HU K OJHOMY U3 THUIIOB YCTAaHOBOK, TO €My Ha3HA4aeTcCs THUIl
OcTajbHble.

H3opasznocekl - Ciocod mocTpoeHus miaHa rpadukoB, B KOTOPOM Kaxblil U3 TpaduKoB,
COOTBETCTBYET OINpeAeNCHHOU rceBaorTyornHe (Ko PHUIHEeHTY YCTaHOBKH).

MN3oucTouHuKN - Crnoco0 TOCTpOeHHUs IUTaHa TpaduKoOB, B KOTOPOM KaXKIBIA U3
rpaduKoB, COOTBETCTBYET OMpEAeTICHHOMY MOJO0KEHUIO TUTAIOIICH THHUH.

CoBM. M30MCTOYHHKH - COCOO MOCTPOCHUS IIaHa TPadUKOB, B KOTOPOM KaXKJIbIi U3
rpaduKoOB, COOTBETCTBYET OMpPENEICHHOMY IMOJOXKEHUIO MuTatomie nuHuu. LleHTper rpadukon
(MUTAOIIUX JIMHUN) TIPH 3TOM COBMeEIEHBI. JJaHHBIN crtoco0 n3o0paxeHus yao0eH /Ui aHaan3a

BBICKOKOB.
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M3onpueMHuKH - Crnoco0 MOCTpOEHHUsS IulaHa TpPapuKOB, B KOTOPOM KaXAbli M3
rpaMKOB, COOTBETCTBYET OIPEIEIIEHHOMY MOJIOKEHUIO IPUEMHOM JIMHUU.

CoBM. M30NPHEMHHUKH - CIOCO0 MOCTPOCHUS IUIaHa rpaduKoB, B KOTOPOM KaXKABIH W3
rpadMKOB, COOTBETCTBYET ONPEICICHHOMY IOJIOKEHHIO MPUEMHBIA JTUHUU. LIeHTphI TpadukoB
(IpUEeMHBIX JIMHUI) TPU 3TOM COBMEUICHBI. [ padKi MPencTaBIAIOT KPUBBIE 30HANPOBAHHIA.
Jansblil criocod n300pakeHus yno0eH JUlsl aHalln3a KauecTBa. DTO HAaWIydlIui crocod aHamu3a
JTAHHBIX JUTSE TPEXDIIEKTPOIHON YCTaHOBKH.

HopMupoBaTh — ommuus UCTONB3yeTcss pU U300pakeHHsI TpaUKOB B PEKHME COBM.
M30MCTOYHUKH U COBM. M3OTPHEMHHUKH. [ pauikyi BHIPABHUBAIOTCS TI0 CPEeTHEMY YpOBHIO. Tak
yo0Hee BBIICNATh “OTCKaKUBAIOIIME TOYKK ', T.K. B PEaJbHOCTU T'paUKH YaCTO CMELIEHBI JPYT
OTHOCHTEIIFHO JIpyTa U3-3a F€0JOTHYECKUX YCIOBUH.

Ha pucynke Hmke M300pa)KeHBI BCE ISATh BAPHAHTOB OTOOPaXEHHS HOPMHUPOBAHHOTO
CHTHAJIa JUII BCTPEYHBIX TPEXDJICKTPOJHBIX yCTAaHOBOK. Ha mepBoM pHCyHKe (HM30pa3HOCHI)
Ka)XJIOMY Pa3HOCY COOTBETCTBYIOT JiBa rpaduka — JyIsl IPsIMOi 1 0OpaTHON yCTaHOBKH.

Kak BHIHO W3 pPUCYHKOB HAWJIYYIIMM OOpa3oM OTCKOKM BHJIHBI Ha COBMEIICHHBIX

rpadukax, a HauboJiee rIaKUMHU SIBISIOTCS KPUBbIE HM30MPUEMHHUKOB.
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Omuus BII — mo3Bosisier BeiOpaTh mapamerp BII — 3apspkaeMocTh WM BpEeMEHHYHO
3aJIep>KKY (HEIOCTYITHO JUIsl JaHHOTO TUIIA amnmnapaTypbl).
BenmnpiBaromuii Ciucok Mo3BOJISieT BHIOpATh THI JAaHHBIX, KOTOPBIM OyJIeT Moka3aH Ha IUIaHe
rpaduKoB/TIICeBIOpa3pE3eE.

JIOoCTyIHBI ClIeAyIOIUe BAPUAHTHI:

Cunmemuueckue 3nauenus U/l — maHHBIA THII H300paskeHUs] HEOOXOIUM TOJBKO IPH
CO3JaHHUU MTPOTOKOJIA, YTOOBI B IpapuuecKoM BUIE OIICHUTh YPOBEHb CUTHAA.

Kaoicywuecss conpomuenenuss — oToOpaxkaTb JaHHbIe B BHJE TpadUKOB WU
TICEBJI0pa3pe3a KKYIIUXCs COMPOTUBICHUN.

Habmooennvie U/l - otoOpaxkaTh maHHbIC B BHIC TpapuKOB HIH [CEBIOpa3pe3a
HOPMHUPOBAHHBIX 3HAYEHWH curHaia. JTo Hambosee yIOOHBIH THUIl JaHHBIX JUIS BBISBICHHS
OTJIENbHBIX BBICKOKOB W Opaka, T.K. JaHHBIE pa3leleHbl M0 YpPOBHIO curHama. Jlyamre

HCIIOJIB30BATh 3TOT THUII HaA 3TAIIC 06pa60T1<1/1 n OT6paKOBKI/I.
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Hucnepcuu - otToOpaxkaTb JaHHbIE B BHJEC Tpa(UKOB HIM TICEBIOpa3pe3a BECOB
n3MepeHuit. [1o3BossieT ObICTPO BBIACIHUTD U YAAIUTHh U3MEPEHHUS TIIOXOTO KauecTBa.

Kasxcywuecsas  nonsapuszyemocmu - 0TOOpakaTb JaHHbIE B BHJEC TpapuKOB HIH
TNICeB/IOpa3pe3a KaKYIIMXCS MOJsipu3yeMocTeil. B mocinegHux Bepcusx ammaparypsl TOJ
KaXYIIEHCs TOJSIPU3YEMOCTBIO 1oIpa3yMeBaeTcsi 4acToTHoIN adext PFE.

MF - otoOpaxaTh naHHBICE B BUIC TpadUKOB WIHM TICEBIOpa3pe3a MeTaui-(hakropa,
napaMmeTpa XapaKTepU3yIONIero CTEIeHb “PYIHOCTH 0OBEKTA.

Hanpsiorcenus - otoOpakaTh JaHHBIC B BUAE TPa(UKOB WM TICEBIOPa3pe3a HAMPSKEHHS.
DTOT BapWaHT IMO3BOJIIET OBICTPO BBIACTUTH M3MEPEHHsI C OYSHb HHU3KUM (HampUMep, HIDKE

pEeaIbHOTO YPOBHS UyBCTBUTEILHOCTH aINapaTypbl) HAIPSHKEHUEM.

Knomnka E-BBISBIBaeT JTMAJIOT HACTPOWKH TJIaHa TPAPUKOB.

Oro0OpaxaTh AaKTHUBHBIH Npoduab — [JaHHAs OMNUHUSA [O3BOJSET BHIOPATh PEXKUM
OTOOpaX€HUs! JAHHBIX - AKTUBHBIM MpodUiIb WIM Bce NaHHbIe (MIPUMEHUMO K Taliuile
MMPOTOKOJIA U TUTaHY TpadUKOB/TICEBAOPA3PE3Y).

ITonBxnaaka Omuoxu

Onmuu o6macty BeiaenasiTe ycTaHaBIMBAIOT KaKUe THUIIBI OMIMOOK B 3a/laHUU YCTaHOBOK
OyIyT BBIAETATHCS KPACHBIM I[BETOM B TaOJHUIIE MPOTOKOIA.

Onmuu o6nactu IlepeusmepeHusi yCTaHABIUBAIOT KPUTEPUU, HA OCHOBAHUU KOTOPBIX,
pe3ynbTaT u3MEpeHust OyAer cuuTarhcs OpakoM ((OH CTPOKH CEphIi). ITO MOTYT OBITH
aHOMaJIbHBIE 3HAYEHUS CUTHANA, Ka)KyIIErocsi COMPOTUBIICHUS WM AUCTIEPCUH (MaJlblil Bec).

Onmuu obmactu 3amuch B (aiin uHTepnperamunm ZONd yCTaHABIMBAIOT, KaKWe
u3MepeHuss Oyayr 3ammcansl B ¢aitn Zond. He 3ammchiBaTh ommoOKM — B (dailn He
3aMKCHIBAIOTCS M3MEPEHHs, OTMEUEHHBIE CEpPhIM I[BETOM. 3aNMCHIBATH TOJbKO NMOKA3aAHHbIE
rpajpukn — B (Qailn 3anuchIBAIOTCS TOJNBKO OTMedeHHble Tpaduku. He 3anuchiBaThH
BblJeJieHHble — B (haiil He 3amMChIBAIOTCS BbIIEICHHbIE B Tabnuie usmepeHus. QOpaTHasi

PACKIAAKA — MHBCPTUPOBATDH ITOJIOKCHHS JICKTPOAO0B.

ITaHeJb HHCTPYMEHTOB IJIABHOTO0 OKHA MPOIrPaMMbI

ITanens HHCTPYMCHTOB CIIYXKUT IJI1 6LICTpOFO BBI30Ba HAaMOOJIEE YaCTO HCIIOJIb3YEMBIX B

nporpamme GyHKIud. OHa COAEPKUT clieAyrolmue GyHKINOHATbHbIE KHOIIKHU (CJIeBa - HAalpaBo):

& | OTKpbITh Qaiin npoekTa, ¢pailn nporokoa, Gpaiia TaHHBIX WIK (ailsl IporpaMMsl
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ZondRes2d.

Bo3Bate gumanor coxpaHeHus (aiia IpoekTa, MpOTOKoda wiH (paitna

nporpammbl ZondRes2d.

OTo0Opa3uTh MPOTOKOJI U3MEPEHUH B BUJIC CUCTEMBI HAOJIFOICHUH.

Oto0Opa3uth JaHHBIE (BBIOPAHHOTO THITA) IS TEKYIIEro MPOQWIS B BHJC

HceBOpa3pesa.

OT100pa3uTh AaHHBIEC (BBIOPAHHOTO TUMA) VIS TEKYHIETO MpOQHIIsL B BHJIE TUIaHA

rpaduKoB.

[lepepucoBaTh cucTeMy HaOJIOIEHUH, TICEBAOPA3PE3 UIIH ILJIaH IPapUKOB.

Jlo6aBuTh B TAOMUIly MPOTOKOJ, CO3JAHHBIM C HCIIOJIH30BAHHWEM BBIOPAHHOU

YCTaHOBKH (M3MepeHus Oy1yT COOTBETCTBOBATH TEKYILEMY MTPOQUIIIO).

3amMeHuTh TaOJUIly MPOTOKOJIOM, CO3/JIaHHBIM C HCIOJIb30BAaHUEM BBIOpAHHOM

YCTaHOBKH (M3MepeHus OyayT COOTBETCTBOBATH TEKYILIEMY MPOPHIIIO).

[

3alUTUTh HACTPOMKH KOCBI M TPOTOKOJIA OT CIIy4alHbIX U3MEHEHUM.

Bri6pate Texymuit npoduiis usmepenuit. s 2D snekrpoTomorpadun 06bIYHO

WCIOJIb3YETCS OJJMH MPOPIHIIb — TEKYIIHA.

3arpy3uTh TEKyIIUi MPOTOKOJ B mpuoOop. Ero HeoOXoaumo mpeaBapuTenbHO
OTCOPTUPOBATh. 3aTeM MOJAKIIOYUTh MPUOOP K KOMIIBIOTEPY, BKIIOUUTH H

ycranoBuTh Homep COM mopra.

3arpy3uth U3MepeHHble 3HaueHus ¢ npubdopa. [lepen ucnosnb3oBanueM JaHHOUN
GyHKIMM HEOOXOAMMO MOJKIIOYUTH MPUOOP K KOMIIBIOTEPY, BKIIOUUTH U
ycranoBuTh HOMep COM mnopra. JKenaTenbHO Takke MpeIBapUTEIbHO OTKPHITh
MPOEKT, B KOTOPOM ObLI CO3AaH MPOTOKOJN u3MepeHui. HMuaue mydie
WCIOJIb30BaTh JIaHHYIO OMIIMIO Cpa3y IMOCie 3arpy3Kd mporpammbi(0e3 KOChl U

HpOTOKOHa), NpCeaABAapUTCIIbHO 3a/laB IIar KOChI.

IToka3ath COIIPOTUBJICHHUA 3a3CMJICHUS JSJICKTPOLOB. HCI[OCTYHHO JJIA Era-

MultiMax.

I

OTKpLITL CHUHTCTUYCCKUC WU Ha6J'IIO,I[eHHBIe JaHHBIC (eCJ'II/I OHH CCTB) B

nporpamme ZondRes.

MeH10 (pyHKI M TJIABHOI0 OKHA NPOrPaMMbI

Huxe NEPCUUCIICHBI HA3BAHU MTYHKTOB MCHIO U UX HA3HAYCHHUC:
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®aiin/OTKpBITH

OtkpeiTh Gaitn mpoekra, (ain mporokosa, (aiia JaHHBIX WIH

¢aiin mporpammer ZondRes.

®aitn/Tlocnequue

OTKpBITH OJIMH U3 HEJABHO OTKPHITHIX (hailsioB.

®aiin/[106aBUTH B IPOEKT

Jlo0aBUTh B IPOEKT AAHHBIE U3 JIPYTroro mnpoekra. Ecinu ydactku
npouIIs XpaHATCs B pa3HbIX (ailax mpoekrax (Tak ux yaoOHee
oOpabaTeiBaTh), TO IHEpe] HHTEpPIpeTaluell WIM paHee UuxX
HEO0X0MMO OOBETUHHUTH. JlJs1 3TOro B MEPBYIO pAaCKIAIKy
no0aBisieTcs:  BTOpasi, 3aTeM TpeThsl W Tak gnanee. llepen
no0aBJIeHUEM IPOrpaMMa 3alpalliiBaeT IIar CMEIIeHUs JaHHOU
packiagku  OTHOcuTenbHO TiepBoil. [locime  oObenuHeHHS
IIPOEKTOB yIO0OHO BBECTH TONOTpadui0 U MPOKOHTPOJIUPOBATH

IIOBTOPHBIC UBMEPCHUS, €CJIIN KOCBI UMCIOT IICPEKPBITHUEC.

daiin/Bropoii cet

Onuust UCTONB3yeTCsT KOrJa HEOO0XOIUMO CpPaBHUTH JaHHBIE,
MOJyYeHHBIE JIJII OJHOTO M TOTO JKE€ MPOTOKOoJa (CocemHue
pacKkiIanKu, TapauieibHble MPOQIIIL, JaHHBIC ITOJTYYCHHBIC C
pasHoii ammapatypoit). CpaBHEHHE MPOU3BOJIUTCS B PEKUME
rpadukoB. Ilpm »>TOM K KaxAOMy TeKymieMy rpaduky
npubasisieTcss rpaduk W3 BTOporo cera. Kpome TOTro MOXKHO
BOCMOJIb30BaThCcsl onuued JIBa cera JAaHHBIX, B KOTOpPOH
0TOOpaXkaroTcsl MCEBAOpa3pe3bl KaXJOTO CeTa M IICEBIOPA3PE3

HEBA3KH MCXKIY HUMH.

®daiin/CoxpaHuTh

Br13Bate muanor coxpaneHusi (paiia mpoekTa, MPOTOKOJA WIIH
daiima TporpaMMbl  MHTEPIIpETAIlUN ZondRes. Bcerma
coxpaHsiiTe (ala TpPOeKTa TOCIHe CO3JaHUsl  MPOTOKOJIA

W3MEPEHU.

daiin/UmmopT penbeda

OtkpeiTh Qaitn ¢ Tomorpadueit npodmis uzmepenuid. Daiin
COJICPKUT TPEBBIIICHUS (B METpaxX CO 3HAKOM “+”) IJIsl Ka)KJ0ro
anektpoaa. KonudectBo M mopsaok 3amuceit B (aiiie TOJKHBI

COOTBETCTBOBATDH KOJIMYCCTBY U MOPAAKY SJICKTPOAOB B ITPOCKTC.

daiin/PenakTupoBaTh OTKpbITh, HCIONB3YEMBIH TporpaMMmoil  ¢ailn  JaHHBIX, B
penakrope Notepad.

daiin/3akpeITh 3aKpbITh TEKYLIUI POEKT.

®daitn/Tleyars Bri3BaTh amanor nedartu.

daiin/PeructpaioHHbIH

Co3nath perucTpalMoOHHBINA (aiii HeoOXOAUMBIN JUTS OJTyYEeHUs
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Gaiin

YHUKAJIbHOTO I1apoJIs.

daiin/Perucrparus BBectu mapomb Uil MOJTydeHUsT TOJTHO(PYHKIIMOHAIBHON BEPCHU.
[Monw3oBatensm anmaparypel Era-MultiMax mns perucrpanuu
JIOCTaTOYHO OJIMH pa3 NOAKIIOYUTh U3MEPUTEIb K KOMIIBIOTEPY U
3anucarh Ha HETO JII000H MPOTOKOJL.

®aiin/Beixo BeriiT U3 IpOrpamMmsl.

Koca/Jlo6aBuTh 351€KTPOT

BrI3BaTh Manor HACTPOUKH MapaMeTPOB IPAPHUKOB.

KocalV nanuthb 31eKkTpo

VY 1anuTh aKTUBHBIN AJIEKTPO.

Koca/Co3znars

AdBTOMAaTHYCCKHU

Co3aarh KOCy aBTOMaTUYECKH.

Koca/3anate npoduib

Bri6pate Texyiuit npouib U3MEpEeHuH.

[TpoToxosn/Jo6aBuThH

HU3MEPCHHUC B IMTPOTOKOJ

Job6aBute wu3Mmepenue. M3mepenwe m00aBiSIETCS C  TEKyIeH
MO3WIIMK B TaOJMIE TPOTOKOJA. B OOJBIIMHCTBE ClydaeB B
HUCIIOJB30BaHUM DTOH OIlOUU HET HGO6XO)II/IMOCTI/I, TaK IMPOTOKOJI

MOKHO CO31aTh aBTOMAaTHYCCKH.

[TpoTokon/Y nanuth

W3MEpEHUE U3 MPOTOKOJIA.

VYaanute u3MepeHue. YIanseTcss HW3MEpEeHHe, BbIOpaHHOE B
Tabnuie npoTokoia. Jlydiie HCMoNb30BaTh OMNIMIO YAAJMTH

BbIJIC€JICHHBIC.

[TpoToxosn//{o6aBuThH

YCTaHOBKY B ITPOTOKOJI

Jlo0aBUTh B MPOTOKOJN H3MEPEHHs, CO3JaHHbIE aBTOMAaTUYECKH
JUIs BBIODAHHOTO THIA YCTaHOBKU. TeKkymiedl ycTaHOBKOMH

CUHUTACTCA Ta, Ybs BKJIaJKa SABJIACTCA aKTHBHOM.

[TpoTokon/CopTupoBaTh

OTCOpTHpOBaTB IMPOTOKOJ IIO IIOJIOKCHHAM IIUTAIOIIUX H

MIPOTOKOJL OPUEMHBIX 3JeKTpoAoB. Vcmonp3yliTe dTy ONUUI0 Mepea
3arpy3Koii JaHHBIX B IPUOOD.

[Ipotokos/3akpenuthb 3alUTUTh HACTPOMKM KOCHI W MPOTOKOJA OT CIy4YaiHBIX

MIPOTOKOJL U3MEHEHUH.

[Iporokon/Y nanute Yaanute W3 NOPOTOKOJIAa U3MEPEHHs] HE COOTBETCTBYIOIIHE

OIIIMOKH M3 IIpOTOKOJIa

KpUTCpUAM OIJ_II/I6KI/I, OIIMCaHHBbIM B pasaciie

HACTPONKU/OMIHUOKU/BBIICTISATS.

[Iporokoun/TloacBeunBath

OLINOKH

BoimensaTe 1BETOM H3MEpEHUs MNOAXOIALIME MOJA KpPUTepUi -

OLIMOKH.

ITpoTtokon//Io6aBuThH

B3aMMHBIC U3MCPCHUS

I[O6aBI/ITL B Ta6J'II/II_[y JOIIOJTHUTCIIBHBIC U3MECPCHUA

COOTBCTCTBYIOIIHUEC NPHUHOUITY B3aUMHOCTHU, TO CCTb 3aMCHC

MOJIOKEHUH NPUCMHBIX W MNUTAKOIIUX IJJICKTPOLOB. Bzaumabie
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U3MEPEHUs MO3BOJSIOT OOBEKTUBHO OLIEHUTHh KA4eCTBO JAHHBIX,
HO YBEIMYMBAIOT oOIIee BpeMs perucTpaldd B JBa pasa.
[IpuMeHnsieTcst TONBKO JUIS YETBIPEX WM ABYX JJIEKTPOIHBIX

YCTaHOBOK.

[Iporokos/Ha3zHaunth

IIOBTOPHBIC USMCPCHUA

BBII[CJIHTL 4aCTb  JAaHHBIX, COOTBCTCTBYIOIIUX KPHUTCPUAM

3aJJaHHBIM B HACTPOMKH/OMHMOKH/TIEpEN3MEPEHNs ISl TOBTOPHBIX

WU3MEPEHUM WIN yIaJICHUS.

[TpoToxosn/TloacBeunBath

U3MepeHus

Onuus npeaHasHaueHa JUIsl BBIJENEHUS OTAENbHBIX TOYEK Ha
rpadukax. Bwioenrennvie — Ha Tpadukax >KUPHBIMM TOYKaMU
OyoyT TOKa3aHbl, BBIJEICHHbIE (TaJIOYKOW B CTOJIOLE H3M)
usMepenus. He gvioenennvle — Ha TpaduKax >KMPHBIMH TOUKaMHU
OyIyT TMOKa3aHbl, HE BBIJCJEHHBIE (TaJOYKOW B CTOJOIE H3M)
n3Mmepenus. [lepeusmepenus — Ha TpaduKax >KUPHBIMU TOYKaMU

6YJIYT IMOKa3aHbl CTPOKH, BBIACICHHBIC TEMHO-CCPBIM.

Onmuwn/IIpeobpazoBate B

CUMMETPUYHYIO

[IpeoGpa3oBarsb MPOTOKOII, coJiepKaIImit BCTPEUYHBIE

TPEXAIIEKTPOIHbIE YCTAHOBOKH B CHMMETPUUYHYIO YCTAaHOBKY.

Onun/CyMMHpPOBaTh

pasHOC CO CIEAYIOIUMHU

[TpocymmupoBaTh Hu3MEpeHHsI [UIsl BBIOPAaHHOTO pa3HOca Co
CIeNyIoNMM (CMEXHBIM IO NpHeMHON suHuu). Ha manpHuX
pa3Hocax KayecTBO JJAaHHBIX YaCTO Ma/aeT, IO3TOMY B HEKOTOPBIX
ciiydasx ObIBaeT IMOJIE3HO MPUBECTH JABa MOCIEIHUX pa3Hoca K
OJIHOMY. DJTO oOmepauus CriakuBaeT JaHHble, HO TIpPH €€

HCII0JIb30BAHMHU YMEHBIIACTCS paspeliaroiias CIIOCOOHOCTE.

Onun/Y nanuThb

BBIACJICHHBIC U3MCPCHUS

y,[[aJ'II/ITB U3 IIPOTOKOJIa BCC BBIACICHHBLIC B CTO.]'I6H€ HU3M

HU3MCPCHUA.

Onun/Y 1anuThb

BeLnesieHHbIe BII

Yaanute u3 IIPpOTOKOJIa BCC BBIACICHHLIC B CTOJ'I6I_IC HU3M
S3HAYCHHUA KAKYHIUXCIA HOHHpHSyeMOCTCﬁ. Camo HU3MCPCHUC IIpU

9TOM HC YHAIACTCA.

Onuuu/Yaanuth  CKpbIThIE

rpaduxu

VY aanuTe U3 MPOTOKOJIa BCE U3MEPEHUS, HE TOKA3aHHBIE HA IIJIaHE
rpa¢ukoB. Hanpumep, a1 ©30pa3HOCOB MOXKHO yOpath rpaduku
NOCJIEHUX PA3HOCOB, €CJIM OHM CWJIBHO 3allyMiIeHbl. /[t Toro

YTOOBI CKPBITb Fpa(l)I/IKI/I HCIIOJIB3YCTCA JICTCHIAA B JIEBOM YacTu

rpada.

Onun/Cxema HaOJIF0 ASHUI

OTO6paSI/ITL IIPOTOKOJ H3MepeHHI>i B BHUIC CHUCTCMBI

HaOmoneHnit. Paanyc TOUkM W3MEpEeHH ompenesnseT pa3sMmep
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HpHeMHOﬁ JIMHUX HU3MCPCHUA, LBCT — BBIACICHO JIM OHO B

TabmuIe.

Omnmun/IceBnopaszpes OTto0pa3uTh AaHHBIE (BBIOPAHHOTO THIIA) JJIsI TEKYIIETO MPOQIUIIS
B BUJIE TICEBIOpa3pe3a.

Onmuw/I'paduku OTto0pa3uTh AaHHBIE (BBIOPAHHOTO THITA) I TEKYIIETO PO QIS
B BUJIC IJIaHA TPAPHUKOB.

Onmun/Berpeynsie Br3Bath OKHO pa3fenbHOTO OTOOpaKEHUs TICEBIOPA3PE30B

TPEXDIICKTPOTHBIE BCTPEUHBIX TPEXAJIEKTPOJHBIX YCTAHOBOK W IICEBIIOpa3pe3a HX
pasHunbl.*  [lceBmopaspe3 pasHHUIBI  ONMpPENENseT  CTENeHb
OTIIMYMS pa3pe3a OT TOPHU3OHTAIBHO CIOMCTOTO.

Omnuuu/Berpeunsie Bri3BaTh OKHO pa3fenbHOrO OTOOPAKEHHS IICEBAOPA3PE30B

Junomns-/{unons

BCTPEYHBIX JIUIIOJb-AUNOJIBHBIX YCTAHOBOK M IICEBIOPA3pe3a UX
pasHunpl. Eciam n3MepeHus B3avMHBL, TO 3HAYEHHsI HEBS30K
MEXKJly BCTPEUHBIMU YCTAaHOBKAaMH B MJI€AJ€ PABHBI HYIIO. JTO

XOPOIIUM KPUTEPUN OLIEHKU KaueCTBAa U3MEPEHHUIA.

Ommuu//[Ba ceTa JaHHBIX

OT00pa3uTk NceBIOpa3pe3bl IBYX CETOB JIAHHBIX U MICEBIOPa3pe3
HEBSI3KH MeX 1y HUMHU. OTIHS UCTIOIB3YeTCsl KOTIa HEe0OX0 MO
CpPaBHUTh JaHHbBIC, TOJYYECHHBIC JUISI OJHOTO W TOTO JKE
MPOTOKOJia (COCEeTHUE PACKIANKK, IMapauielbHble Tpodus,

JAHHBIC TIOJyYEHHBIE C pa3HOW ammaparypom). **

Omnuun/TpanchopmaHTh

(IlLmrom6. u D)

Onmust UCHoNb3yeTcss TOJbKO IMpU paboTe CO BCTPEUHBIMU
TPEXdIEKTPOJAHbIMU ycTaHOBKaMu. [lepBoiii rpad mpencraBiser
NCEBIOpa3pe3 M3MEPEHUM, IMEePECUUTAHHBIX B CHMMETPHUYHYIO
ycTaHOBKY. BTopoii - nceBnopaspe3 u3MepeHuid, nepecunTaHHbIX
B D — ycTaHOBKy(/Ba MOJOKUTENBHBIX MUTAIOMIMX DJEKTPOJA).
[TepBriii  TICEBIOpa3pe3

COACPKUT TOPU3OHTAIIBHO-CIIOUCTYIO

Mooy pa3pe3a, BTOpOﬁ MMOAYCPKUBACT JIOKAJIBHBIC

HEOJIHOPOJHOCTH. ***

Onun/Beraenuts

Dddext

Brinenuts HU3MEPCHUMA (OTCKOKI/I) CHJIBHO OTIMYarmuecsa OT
CpeHHeﬁ KpHBOfI HOPMHPOBAHHBIX CHUT'HAJIOB JJII COBMCUICHHBIX
W30MCTOYHUKOB. Eciaun 3HadeHue HOPMUPOBAHHOTO CHUT'HAJIa
OTINYAaCTCA OT CpC,Z[HCfI KpI/IBOfI Oomee 3aJaHHOI'O (B CANMHUIax
JACCATUYHOTI'O norapnq)Ma) MOpOroBOro 3HAYCHHUSA - HU3MCPCHUC

BBIACTIACTCA.
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Onuun/  Bermenutsb C-

Db dexr

Boigenute u3MepeHus (OTCKOKM) CHJIBHO OTJIMYAIOIIMECS OT
CpeIHENl KpUBOW HOPMUPOBAHHBIX CUTHAJIOB AJII COBMELIEHHBIX
M30IIPUEMHUKOB. Eciau 3HayeHHe HOPMHPOBAHHOTO CHUTHajla
OTJIMYAETCA OT CpeaHEel KpUBOHM Oojiee 3aaHHOrO (B €IMHHUIIAX
JNECATUYHOTO JIoTapr(ma) MOPOrOBOTO 3HAYEHUS - H3MEPEHHE

BBIJACTIACTCA.

Onumn/OcpeHUTD

B3aMMHBIC U3MCPCHUS

OCpeI[HI/ITL 3HAa4YCHUSA B3aUMHBIX I/I3Mep€HI/If/'I.

Onuun/Cpennss ommbka 1no

pasHocam

Bo3BaTh  OKHO  MOKa3bIBAalOIIEEe  pacHpelesieHHe  OMMOOK

u3MepeHuil ot pasHoca. Omubdka U3MEepeHuil pacCUUThIBaeTCA Ha
OCHOBC IpPUHOUIIA B3aUMHOCTHU [JId UYCTBIPCXIJICKTPOAHBIX U

HEKOTOPBIX COUYeTaHUH TPEXIJICKTPOAHBIX YCTAHOBOK.

Omuun/ Cpennsisi  ommOKa

0 AJICKTPOIaM

BbI3BaTh  OKHO  MOKa3bIBAIOLIEE  paclpesesieHne  OHIMOOK
n3MepeHuit ot anekTpoaa. Omudka U3MEpPEeHU pacCUnThIBAeTCS
Ha OCHOBC IPHUHIOMUIIA B3AaUMHOCTH JISI YETBIPCXOJICKTPOJIHBIX H
HEKOTOPBIX COYETAaHUH TPEXdIEKTPOJHBIX YCTAaHOBOK. Omius

MO3BOJISIET OBICTPO BBIJICIUTH HEUCTIPABHBIN 3JIEKTPO/I.

Omuun/ Cpennsisi  ommOKa

10 U3MEPEHUS

BeI3BaTh  OKHO  TOKAa3bIBAIOIICE  PACHPEICIICHHE  OIIMOOK

U3MEpPEHH OoT Homepa wu3MepeHus. OmmbOka wu3MepeHui

pacCUUuTBIBACTCA Ha OCHOBC IIpUHIOMUIIA B3aMMHOCTH  JJIA

YCTBIPEXIJICKTPOIHBIX n HCKOTOPLIX coYeTaHUN

TPEXIIICKTPOAHBIX YCTAaHOBOK. HaskaTre 1eBOM KHOIIKM MBIIITH Ha

CTOJIOMK OmUOKK BBIOMpAET TEKyllee W3MEpEeHue, IpaBoi

IMPOU3BOJUTCA BbIACIICHUC TEKyHICro MU3MCPCHUA. Taxxe

pa3HbIMU IBETaMU IOJACBCUYNBAIOTCA U3MCPCHUA YUACTBYIOIIUC B

pacyere OmMOKU. ****

Onuun/Cpensss qucnepcust

I10 3JICKTpOdaM

Bri3Bath OKHO IIOKa3bIBAIOLICC pacupeaciIiCHUC OIINOOK

H3MepeHHfI OT JJICKTpOJa. Ommoka I/I3MepeHI/II71 PaCCUNUTBIBACTCA
Ha 0a3e BeCoB H3MepeHHI>i. OHI_II/IH MO3BOJIACT 6BICTpO BBIJICIINTD

HCHCHpaBHLIﬁ QJICKTPOA.

Onuuu/I'ucrorpamma

napameTpa

ITokazarts TUCTOT'PAMMy AaKTUBHOTO IIapaMcCTpa. FHCTOFpaMMa
IMO3BOJIACT OHNPCACINUTb JUAlla30H UW3MCHCHHA IIapaMCTpa H

OTACINTDb aHOMAJIBHO BBICOKUEC HMJIM HU3KUC 3HAUYCHU .

Onuun/Iokazars EIT

JHns Era-Multimax oniust HeoCTyIHA.
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Omnuun/Dxcniopt ZondIP1D | Bei3Bath auanor skcnopra gaHHbIX B ¢opmar ZondIPld s

OJHOMEPHOM MHTEPIIPETALIUH.

Omnuun/OTtkpbiTh B ZONdRES | OTKPBITh CHHTETHYECKUE MM HAOJIIOJICHHBIC JaHHbIE (€CITU OHH

ectpb) B porpamme ZondRes2d.

* B OKHE BCTpPEUHBIX IICEBIOPA3PE30B OTOOPAKAIOTCS JaHHBIC IS MPSIMOH M OOpaTHOM

YCTAaHOBKH B IICPBOM M BTOPOM OKHC M MX pa3HHLld B TPETHEM OKHE.

BCTpeuHbie nces opaspessl =13l x|

TIC8E OPASHES KAKY IMZCA COMPOTHE NEHMS (NpAnoir)
04 Torek

24000
0] 3000
3000
20 1300
500
30 200
A 0
40 20
]

10 20 M 40 S0 60 70 B0 80 100 110 120 130 140 150 160 170 180
MCEE AOPasREs KEHY WPINC A CONPOTHENEHIH (05RaTHEIR)
631 Touek
24000
2000
2000
1300
500
200
0
Ell
&0 an 100 110 160 170 180
MNCeEBAORSINES RasHML, %
BO2 ToqeER

0

104 B0
40

204 20
0

304 20

40| -40
kL]

** B okHe nBa ceTa JaHHBIX OTOOpPaKAIOTCS TICEBIOPA3pe3bl ISl MEPBOTO M BTOPOTO CETa
JaHHBIX - B TMIEPBOM W BTOPOM OKHE M WX pa3HMIAa B TPETbeM OKHe. B BepxHeil wactu

OJTHOBPEMEHHO 0TOOpa)keHbI TpaduKu JIsi 000MX CETOB.

107,
10
10"
0
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TCEB ANA3NES KAKY WHCA CONPOTHE Nerki
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Tces popaspes paski, %
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[ — — i -
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M — —— -

4 5 B 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 29 25 26 27 28 29 30 31 32 33 34 35 36 37 38 33 40 N 2 &

**% Tpancpopmantsl. IlepBblif rpad npeacTaBiseT nceBaopaspe3 U3MEPEHHH, epecUUTaHHbIX

B CUMMCTPUYHYHKO YCTAHOBKY. BTOpOﬁ - IICeBAOpPa3pe3 H3MepeHHfI, NEPCCUYUTAHHBIX B D -
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YCTaHOBKY (/1Ba TNOJIOKUTENbHBIX IMUTAIOLIUX 31eKTpoaa). IlepBwiii mceBmopaspe3 CONEPKHUT

TOPU30HTAIBEHO-CIOUCTYIO MOy pa3pe3a, BTOpO IMOA4EPKUBACT JIOKAJIbHBIC HEOTHOPOIHOCTH.

TpaHcdopMaHTb =[5}

CUMMETPIMHAR YCTEHOBKS

L N i
=S

AHOMEMEHS A YCTEHOBRE

- b
i e ~ 40
2
. 1t
&
— = — 3
7 8 8 10 11 12 13 1% 15 18 17 18 13 20 21 22 23 28 25 25 &

5

L L o

F**%  JlocTaTOYHO OOBEKTHBHBIM KPUTEPUEM, MO3BOJISIOMIMM OIEHUTh KAaueCTBO JaHHBIX,
SIBJISIETCSl TIPUHITUIT B3aUMHOCTU. [IpHHIMI B3aUMHOCTH COCTOWT B HEM3MEHHOCTH 3HAYCHMUS
MOTEHITMaJa TP CMEHE MOJI0KEHNU NCTOYHHUKA U IIPUEMHHKA.

Jns cucteM ¢ ABYXDJIEKTPOAHOW WIIM AUIOJb-AUIOIBHONM YCTAaHOBKOW B KAa4€CTBE KPUTEPHS
OIIEHKH MOYXHO HCTIOJIb30BaTh Pa3HUILY MEKY B3aMMHBIMH HU3MEPEHUSIMH. T PEXdICKTPOIHYIO
YCTaHOBKY HEOOXOIUMO MpeABapUTEIHLHO MpeoO0pa3oBaTh B JUIOJb-TUNOIbHYIO. i 3TOTO
HEOOXOUMBI JBa W3MEPCHMsI NPSIMOM YCTaHOBKOW W aBa oOpatHoil. I[lpm wmcmosp3oBaHuM
JAHHOTO aJrOpPUTMa MOXHO paccUuTaTh OIIMOKH s KaKJIOTO H3MEpEeHMs, pa3Hoca WU

AJIEKTPO/Ia KOCHI U IPOU3BECTH OTOPAKOBKY JAaHHBIX.

A B MO
(SRR e) (SRR e)
M M A B
OO OO
A M I
(o] OO
A M N
o o0
MM A
o0 O
M N A
O 0 O

B oxHe pacrnpenerieHue ommMO0K MOXHO 3a/1aTh MaKCUMAJIbHBIH YPOBEHb ONIMOKU (B €IMHHUIIAX
necsiTuyHOTO Jorapudma) (6erynkom). M3mepenus co 3HayeHHEM OILIMOKH BHIINIE 33JaHHOTO
YPOBHS BBIIEIAIOTCS KHOTIKOM %%, BoijielleHHble M3MEpEeHHs Aaliee MOKHO MPOaHATU3UPOBAThH U

yIaIHTh.
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VBenn4eHne oTAeIbHOr0 y4acTKa rpada uin ero nepeMenieHue OCyuiecTBIseTCS B
peXHMME C HaXKaTON KHOMKOW (MHCTPYMEHT — “‘pE3MHOBBIN MPSAMOYTOIbHUK ). [IJi BblEIeHUS
y4acTKa, KOTOPbI HEOOXOIMMO YBEIUYUTh, KypcOp MBIIIH IIEpEMEIIAETCsl BHU3 U BIIPABO, C
HaxkaTol jieBoi kHomKoi (A). /[t Bo3Bpara k nepBOHAYaIbHOMY MaciiTady, MPOU3BOASTCS T€

e JIeHCTBHSI, HO MBIIIb JBHKETCS BBEpX U BieBO (B).

Haxarue neBoif KHONKM MBIIIM Ha CTOJIOMK OMIMOKM BBIOMpPAET TEKylllee U3MEpPEHUe,
MIPaBoOi MPOU3BOAUTCA BbIJCNICHUE TEKYIEro u3MepeHus B tabmuie. Taxke, pa3HbIMH [IBETAMU

IMOACBCYMBAOTCA U3MCPEHUA YHACTBYIOIIHME B pacCucTe OIIHNOKH 110 IMPUHIOUITY B3aUMHOCTHU (OT

2-X 10 6-TH).

Ilnan rpaduxkosn

[Tnan rpadMKOB CIYXUT AJIs1 OTOOPAKEHHsI 3HAYSHUH KaXKyLIUXCSl COMPOTUBIICHUS B/I0JIb
npo¢uis, B popme rpapuKoB.

Bo Bkiaznke HacTpoiiku/rpagpmka MOXKHO BbIOpaTh croco0 MOCTPOEHUS T'padUKOB WM
10 OTPE/IEICHHOM MCEeBAOTIYOUHE - HM30Pa3HOCHI B 3aBUCUMOCTH OT KO3 PUIIMEHTa YyCTaHOBKH,

o OMpEACIICHHOMY ITOJIOXKCHHUIO MNUTAIOMEH JIMHUH — W30MCTOYHUKHU HWJIH IO ONPCACIICHHOMY
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MOJIO)KEHUIO NPUEMHOM JIMHUM — U3O0MPUEMHUKH. [ IPOTOKOJIOB C M3MEHSIOLIECUCS JIMHOMN

MN, rpaduku U1 H30MCTOYHUKOB U H30IIPUEMHHUKOB OTOOPAKAIOTCS OTACTHHBIMI CErMEHTaMH.

3 IzopazHocsr

0 50 100 150 200 250 300 350 400 450 500

0 50 100 150 200 250 300 350 400 450 S0
10% 0BT TONCTOTHIRT

250 200 450 00 50 0 50 100 150 200 250

0 50 100 150 200 250 300 350 400 450 500

Fal
10 COEN TGO T

|

250 200 450 00 a0 0 50 100 150 200 250

PabGora ¢ mianom Fpa(l)I/IKOB IMPOU3BOAUTCS C IMOMOINBIO MBIIIH: YBCIWNYCHUEC OTACIILHOTO
y4qacCTKa WK €ro nNepeMencHue OCymeCTBIACTCA C Ha’KaTOW KHONKOW MBIIIIH. I[J'ISI BBIACIICHUA
y4acCTKa, KOTOpHﬁ HGOGXOI[I/IMO YBCJIIMYUTD, KYpCOp MbIIIN TEPEMEIIACTCA BHU3 U BIIPABO, C
Ha’KaToM JICBOM KHOIIKOM. I[J'Iﬂ BO3BpallICHUs K IIEPBOHAYAIIBHOMY MaCH_IT8.6y, IIPOU3BOIATCA TC
XKC HeﬁCTBHH, HO MbIIIb ABUKETCS BBECPX U BJICBO.

HpI/I Ha)XaTUHU JI€BOM KHOIIKM MBIIIM Ha TOYKE Fpa(bI/IKa MMPpOU3BOIATCA CJIICAYHOIIUC
JIEVCTBHUS: y6Hpa10Tc;1 OCTAJIBHBIC rpa(bI/IKI/I n 0T06pa>1<a}0Tc;1 MOJIOKCHUS 3JICKTPOAOB A
AKTUBHOM TOYKH (I[O OTIIYCKaHH KHOIIKN MLH_HI/I).

VBenuueHue oTAeIbHOIO y4daCTka r paq)a HJIK CTO NMEPCMCIICHNUEC OCYLICCTBIIACTCA B

pPEeKUME C HAXKATOM KHOMKON (MHCTPYMEHT — “pe3WHOBBIN NPAMOYroidbHUK ). JIs1 BbIIeNIeHUs
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y4acTKa, KOTOpBI HE0OXO0JMMO YBEIMYHUTh, KypCOp MBILIH [IEPEMEIAETCS BHU3 U BIIPABO, C
HaxxaToM J1eBoM KHomKoM (A). [[nst Bo3Bpara K NepBOHAYaIbHOMY MaclTady, IPOU3BOASTCS T€

e JICHCTBUS, HO MBIIIIb JABMIKETCS BBEpX U BIieBO (B).

Ecnmu BeImenenne mpowmsBoautcs ¢ Haxkarod kHomkod CTRL, To w3MmMepeHus, momaBIue B

MPSIMOYTOJIbHYIO 00J1aCTh - OyIYT BbIAETICHBI B TAOIUIIE.

0 S0 100 180 200 | 280 300 320 400 480 &00  S20  e00 680 700

Briienenne oHOTO M COOTBETCTBEHHO YIAICHUE OCTAIBHBIX T'PA(UKOB MPOU3BOIUTCS
KHOTIKOM MBI ¢ Ha JereHne ¢ Haxarod kimaBumer SHIFT. [Ipu moBTOpHOM Hakatue
MPOU3BOUTCS OOpaTHas omeparms. i MPOKPYTKH TpadUKOB UCIOIB3YEeTCs KOJIECO MBIIIIH.
Jliist 3TOro HE0OXOJAMMO BBIJICIIUTh HECKOJBKO COCENHUX IpadUKOB (Ha JIETCHIE) W KPYTUTh
KOJIECO MBIIIU TIOMECTUB Kypcop Ha JiereHay. MHIeKChl aKTUBHBIX I'pa)uKOB OyIyT MEHSTHCS.
[Ipu HaxxaTUM TPaBOM KHONKHU MBIIIM HAa TOYKe rpaduka — U3MepeHue OyJeT BBIICICHO B

TadJuLe.

o o[£
HI/IaJ'IOF HaCTPpOUKHU Fpaq)I/IKOB BBI3BIBACTCA KHOIIKOM L‘—'.

IlceBpopa3spes

HCGBHOp&BpGS CIIYKUT JJIA I/I306pa)KGHI/I$I 3HAYEHUI Pa3jIMYHbIX ITapaMETpPOB BOOJIb

npo¢uis, B popMe U30JIUHHMA.
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u] 2 4 51 5} 10 1I2 14 16 1I8 2lD 22 24 2I5 28 3ID 32 34 36 38 40 42 44 46
Haxatue neBoii KHOIIKM MBIIINA HA TOYKE TICEBJIOPa3pe3a BRIOMPAET JaHHOE H3MEPEHUE B
tabymne. [Tpu MOBTOPHOM HaXKaTHH KYypCcOp MEPEXOTUT K CIICAYIONIEMY U3MEPEHUI0, UMEIOIEMY
TaKoe K€ TMOJIOKEHUE Ha rceBopaszpe3e. Haxkarre npaBoil KHOMIKM MBIIIN BBIJCNISIET U3MEPCHUE
Ha TiceBIopas3pese.
[TocTtpoenne MPOU3BOIUTCS B OCSX: KOOpAMHATA M3MEPEHHUs MO Mpoduito, pasHoC.
[IIxama mBeTa ycTaHaBIMBAET COOTHOIICHHE MEX Ty M300pakaeMbIM 3HaYEHUEM U 1BETOM.
JIBOIfHOE IIEYOK MBIIMK B 00JACTH oOceli O0O0BEeKTa BBI3BIBACT KOHTEKCTHOE MEHIO CO

CICOAYIOIKUMHA OIMIHUAMMU:

Log data scale Hcnonw3oBare  jorapudmMudeckuii  macmrTab IS
IBETOBOM IIKAJIE.
Display grid point [Toka3sIBaTh METKH TOYCK H3MEPCHHIA.
Display ColorBar [Toka3sIBaTh IBETOBYIO IIIKAITY.
Setup Bri3BaTh uanor HaCTPOMKHK MapaMeTPOB MCEBIOPA3PE3a.
Print preview PacnieuaTats miceBmopaspes.
Save picture CoxpaHHTh TICEBIOpa3pe3 B rpaduueckuii daiii.
Save XYZ file CoxpanuTh 1ceBaopaspes B hopmat nmporpammel Surfer.
Default YCraHOBUTh  MapaMeTpbl  ICEBIOpaspe3a  PaBHBIMU
3HAYEHHSIM 110 YMOJTYAHHUIO.

YBenuueHue OTIeNbHOTO y4acTKa WM €ro IEPEMELICHUE OCYILIECTBIISIETCS B PEKUME C
Ha)KaTOW KHOMNKOW (MHCTPYMEHT — “pe3MHOBBIN NPAMOYroJIbHUK ). [l BBIIEICHUS y4acTKa,
KOTOPBIH HEOOXOMMO YBEJIIMUUTh, KypCOP MBIIIH IT€peMeIIaeTcsi BHU3 U BIIPABO, C HAXKATOU
neBoi KHOMKOM. /[y Bo3Bpara kK NepBOHaYaIbHOMY MaciTaly, IPOU3BOAATCS T€ K€ JeHCTBUS,
HO MBIIIb IBUYKETCS] BBEPX U BJIEBO.

Cnioco6 moctpoeHus NceBaopa3pesa OTINYAeTCs A pa3IMuHbIX ycTaHOBOK. [Tonoxenue
TOYEK IICEBIOpa3pesa:

1. nns ycranoBku Benepa mo ocu X COOTBETCTBYET LIEHTPY YCTaHOBKH, MO ocu Y — Y4

pasHocCa OoT KpaﬁHero QJICKTPOJa 10 NCHTpAa YCTAHOBKH;,




2. s [onb-/{unoabHON YCTaHOBKHU MO OCH X — HEHTPY MEXIY IPUEMHBIMU 3JIEKTPOAaMHU,
o ocu Y — pa3sHOCY OT MMTAIOIIEr0 3JEKTpoJa 10 LEHTpa MeXAy IPUEMHBIMU
JNIEKTPOJAAMHY;

3. mns Jlumons-J{unoibHOM YyCTAaHOBKU MO Oocu X — IEHTPY YCTaHOBKH, MO ocu Y — %
paccTOsHUS MEXAY LIEHTpaMH JUIoJieH (IPUEMHBIX U MUTAIOUIUX AJIEKTPOJIOB);

4. nns ycraHoBku ['paguenta o ocu X — LHEHTPY MEXKLy IPUEMHBIMU IEKTPOJIaMU, 110 OCH
Y — ' pazHoca OT OnKalIIero MUTAIOUIEro 3JIEKTpoa 0 LIEHTPA MEXAY NPUEMHBIMU
ANIEKTPOAAMHY;

5. IS ABYXDJEKTPOJHOM YCTaHOBKM MO OCH X — LIEHTP YCTaHOBKHM, MO OCH Y — LIEHTp
YCTaHOBKH;

6. s ycraHoBkH BO3 mo ocu X — MEHTpP YCTAHOBKH, 1O OCH Y — %4 pacCTOSTHHSI MEXIY

KpailHUMH 3JIEKTPOIAMHU.

DKCHOPT JaHHBIX B mporpammy ZondIP1d

IKCNOpT B ZON

CUMMETpIMYHAA Junone-gunone I

v TNepecudTRIBATE B YETHIDERE NEKTROIHYK
[T Mparan 4 ofpaTHan YoTaHoEk M

[T DoHHBIE WEMEREHKA

CoXpaHHTE |

9KCHOpT HAaHHBIX OCYHICCTBIIACTCA AJId TPEX TUIIOB YCTAHOBOK: CUMMCTPUYHAA (]_HJ'IIOM6ep)Ke,

BenHep), TpexsnekTpoaHast U JUMOJIb-AUII0Nb — BHIOOPOM COOTBETCTBYIOIICH BKIAAKH AHANIOTA.
Onuu auasnora mo3BoJIsIIOT BIOPATh - KaKUM 00pa3oM OyayT CTpoUThCs KpuBbie BO3.

Bxnaoka cummempuunas

Onius nomensatb ABMN 3amensiet mosokeHus: MPUEMHBIX U MHUTAIOIINUX JIEKTPOIOB.
Bxnaoka Ionv-/{unonw

IlepecuuThIBaTHh B 4eTHIPEX3JIEKTPOAHYI0 — [IpeoOpasyeT nBe BCTpEUHbIE TPEXDIEKTPOTHBIC
YCTaHOBKH B KJIACCHYECKYIO YEThIPEXdIEKTPOIHYI0 ycTaHOBKY BI3. IIpodunbHas koopanHarta
KpuBoil BO3 — nosio>xeHne 1eHTpa NpUEMHOMN JIMHUY.

IIpsimasi u oOpaTHasi YCTAHOBKH — U3MEPEHUS MPSMOI U 0OpaTHON YCTaHOBKOM - OTAENbHBIC
kpuBbie BO3. [IpodunbHas koopauHaTa KpuBoit B33 — moioskeHre MUTAroIIero AIeKTPoa.
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JloHHbBIE N3MepeHnsl — BKJIIOUNTh, €CJIM U3MEPEHMSI IPOU3BOIMINCH HA JJHE BOJOEMA.

Brnaoka J{lunonws-/unons

Onuus anuna AB — BeIOpaTh [UIMHY TUTAIOMIETO JUMOJIS U3 CIUCKA (€CIIM UX HECKOJIBKO).
Onuust pa3nenssiTe NPsAMoOil U o0paTHBIA X04 — co3naer jaBe kpuBblie BO3 nmns mpsimoil u
oOparHoii yctanoBku. Omnmmst st nojaoxkeHussi MN — crpout kpuByro BO3 mis kaxmoro
nonoxxeHust MN, nHaue 115 KaXa0ro MoJIOKEHNS TUTAIoIIEeN JTUHHH.

Onmus TOYKa 30HAMPOBAHHUSL — 33JaTh XapaKTEPUCTUKY, KOTOpas SBISETCS TOYKOU

30HUPOBAHUSI.

PenakTop Hadopa rpadukon

Graphics setup ]
— Palette
Style I Interpolate = I
Min color

T Line I- "I 1/3 color

¥ Painter IJ vI 213 color
™ Border I- vI Max color I- vI

Options | Drefault | Cloze

Pe,[[aKTOp npeaHa3Ha4yCH IJIsd HaCTpOﬁKH HBGTOBOﬁ IIOCJICOOBATCIbHOCTH Ha60pa

rpaduKoB. BeI3BaTh PEAaKTOp MOKHO Yepe3 TJIaBHOE MEHIO 2]

Omnuus Style ycranaBmuBaeT aIropuT™ 3aaHusl [BETOBOM MATUTPBI ISl TPpapHKOB.

Ilpu BeIOOpe 3Hauenus Interpolate wucmonb3yercss WHTEPNONANMOHHAS —MMATKTPA,
MOCTPOEHHAs ¢ MCIOJIb30BaHUEM IIBETOB 3aaHHBIX B omiusx: min color, 1/3 color, 2/3 color u
max color. 3nauenue CONSt ycTaHaBIMBAaeT OJMHAKOBOE 3HadeHWe mBeTa (ommms color) mis
Bcex rpadukoB. 3HaueHre random 3amaet ciiydaifHble [[BeTa BCeM rpadukam

Onuust Line mo3BossieT 3a1aTh OMPENCICHHBIA I[BET IS COCIUHHUTENbHBIX JIMHHIMA
rpadukoB. IIpu OTKIIOYEHHON OMIMU HCIOJIB3YETCs I[BET W3 MAIUTPhI, HHAYE HCIIOJIb3YETCs

3aJaHHOC B Line 3nauenne OBCTA.
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Onuus Pointer mo3BosisieT 3a1aTh ONPEACICHHBIA I[BET IS 3aJMBKH yKa3aTelei
rpadukoB. [Ipyu OTKIFOUEHHOW OIIMU WCHOJB3YETCs I[BET U3 MATUTPHI, WHAUE HCIOJIB3YeTCs
3aganHoe B Pointer snaueHue mnsera.

Onuus Border mo3Bossier 3amaTh ONpEIACACHHBIM LBET Ui OOBOJKK yKa3aTelei
rpadukoB. [Ipyu OTKIIFOUEHHOW OIIMK WCHOJB3YETCS I[BET U3 MAJTUTPHI, WHAUE HCIOJIB3YeTCS
3aganHoe B Border 3HaueHwue sera.

Knomnka Options BeI3bIBaeT 1UAOr HACTPOIKK rpaduka.

Kunomnka Default ycranaBnuBaeT HaCTpOHKHU rpadKOB paBHBIMH 3HAUCHHSIM 110 YMOJTYaHUIO.

Penakrop rpaguka

x

Farmat I Foint I Marks I

Border...— Dutline... [+ Color Each line
Calor.. [l Shadaw. .. ¢ Dark 30
Patter... Lire Mode: LjEalaEach
L [ Clickable
Stack:  Mone ﬂ [T [reverted Height - Iﬂ_ill

Pe,[[aKTOp npeaHasHa4yCH JId HaCTpOﬁKH BHCIIHECTO BHA rpa(bHKa. Ero MoXHO BbBI3BaTh

IIETYKOM MPAaBOM KHOIIKU MBIIIHN ¢ HakaTou kimauinedt SHIFT Ha rpaduxe.

Bknagka Format conepxuT HacTpOKH COSAMHUTENBFHBIX JIMHUH TpaduKa.

Knonka Border BbI3bIBaeT AMAOT HACTPOWKU MapaMeTPOB COCIUHUTEIBHBIX JTHHUU
rpaguka.

Knomka Color Bei3biBaeT quanor BeIOOpa 11BeTa rpaduka.

Knomnka Pattern BeI3piBaeT auanor BbiOOpa nmapamMeTpoB 3aIMBKH rpaduka.

Knonka Outline Be3bIBaeT nuanor HaCTPOWKU MapameTpoB OOBOJKH COEAMHHUTENBHBIX

JMHUHU TpaduKa.
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Knonka Shadow BbI3bIBaeT auManor HACTPOWKM BHEUIHErO BHJA TCHU MAJAIOIICH OT

rpaduka.

Bxkiaaka Point coeput HaCTpOWKH yKa3zarenei rpaduka.

Omnuus Visible mo3BossieT moka3ars/CKpbITh YKa3aTesn rpaduka.

Omnuus Style ycranaBnuBaet Gopmy ykazaTers.

Onuus Width 3amaet mupuny ykasarens B eMHAIIAX YKpaHa.

Omnmus Height 3amaet BBICOTY yKa3zarels B €MHHUIIAX SKpaHa.

Omuus Inflate margins onpenensier, OyneT a1 yBEINYUBATHCS pa3Mep M300paKCHUS B
COOTBETCTBHUH C Pa3MEPOM yKazaTelei.

Knomnka Pattern Bei3siBaeT 1uanaor BeIOOpa MapaMeTpOB 3ATMBKU YKA3aTEIIsl.

Knonka Border BbI3biBaeT AManor HACTPOWKH MMapaMeTpoOB OOBOMAIICH JIMHUH
yKazaTeds.

Knomnka Gradient BbI3pIBacT AUAIOT HACTPOHKHU MPAJMCHTHOM 3aIMBKU yKa3aTeen.

Bxkiaaka Marks comepuT HaCTpOWKH MOIIMUCEN K yKa3aTelsaM rpaduka.

Bknanka Style.

Omnmus Visible mo3Bossier moka3aTs/CKphITh MOAMUCH K yKa3aTeasaM rpaduka.

Omnuust Draw every mo3BoJissieT pHCOBaTh KXyl BTOPYIO, TPEThIO W T.J. MOJAIMHUCH B
3aBUCHMOCTHU OT BHIOPAHHOTO 3HAYCHHUSI.

Omnuus Angle onpenensier yroyi HoBOpoTa TEKCTa MOAMUCEH K yKa3aTesiM.

Omnuus Clipped ycranaBiuBaeT, cieayeT M pPUCOBATh MOIKCH K YKa3aTelio, €ClIM OHa

BBIXOJIUT 32 00J1acTh rpada.

Bxutagka Arrows ciryskut JjIsi HACTPOMKHM BHEIIHErO BUJIA CTPEJIKH HAYIIEH OT MOIMUCH
K yKasarelro.

Kunomnka Border Bei3biBaeT Auaior HACTPOMKH MapaMETPOB JIMHUU CTPEIKH.

Kuomnka Pointer Bei3biBaeT aUanor HACTPOHKH (HOPMBI HAKOHEYHHMKA CTPEIKH (OTIIUH
BKIaaku Point).

Omnmus Length 3amaet qmuHy cTpenku.

Omuus Distance 3amaer pacCTosHHE MEXIy HAKOHCUYHMKOM CTPEIKH M yKasaTeleMm

rpaguka.
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Onmus Arrow head ompezaenser BHEUIHMI BHJ HaKOHEYHHMKA cTpenkd. None —
MCIOJb3yeTCsS HAaKOHCUHUK 3aj[aHHbI KHOMKOW Pointer. Line — ucnoib3yercs: Kiaccuueckas
TOHKast cTpeika. Solid — ucmosib3yercst Kiiaccuueckast TOJICTasi CTpesIKa.

Omnuus Size 3a1aeT pa3Mep HAKOHEYHHKA, €CITH MCITOJIb3YETCS KIIACCHYECKasi CTPEJIKa.

Bxknmagka Format conmeput rpaduueckie HACTPOWKH JUIS paMKH BOKPYT IMOAIUCH K
yKa3arento.

Kuomnka Color BeI3pIBacT quaior BEIOOpa 1BeTa 3aHEr0 (poHA paMKH.

Knomnka Frame BeI3bIBaeT quanor HaCTPOWKH JIMHUU PAMKH.

Knomnka Pattern Bei3siBaeT 1uanaor BeIOOpa mapaMeTpoB 3ATHUBKU 3aHETO (hOHA paAMKH.

Omnuus Bevel 3agaet ctiinb pamku: 0ObIYHAS, TPUTIOIHATAS WK TIOTPYKEHHASI.

Omnmus Size 3a1aeT ypoBEHb MMOIHATHS WM MOTPYKEHUS PAMKH.

Omnuus Size mo3BossieT 0TOOpakaTh PaAMKY C 3aKpYTJICHHBIMU YTJIaMU.

Omuuu Transparent u Transparency 3agatoT CTENeHb MPO3PAaYHOCTHA PAMKH.

Bxnanka Text:

Knomnka FoNnt BeI3pIBacT AUanor HACTPOUKH MIpUdTa ISl IOAMUCEH yKazaTeseH.

Kuomnka Outline BeI3piBaeT Auaior HaCTPOUKHY JTMHUN 00BOKH OYKB MOIKMCEN YKa3aTeei.
Omuus Inter-char spacing ycranaBinBaeT MEKOYKBEHHOE PACCTOSHUE UIs TEKCTa IMOJITHCEH
yKaszaresei.

Knonka Gradient BeI3pIBacT AMAajaoOr HACTPOWKHM TPAJHEHTHOM 3aJIMBKH JJIS TEKCTA MOIKCER
yKa3aresei.

Omuus Outline gradient yka3ssiBaeT, rie OyleT UCMOIB30BAThCS MPAJAUCHTHAS 3aJMBKa TEKCTA:
Ha JIUHUAX 0OBOJIKY WJIM BHYTPEHHEH 00J1acTu OYKB.

Kuonka Shadow BbI3biBacT Iuagor HACTPOWKM BHEIIHErO0 BHJA TCHU MAJAIOIIEH OT TEKCTa
MOJIKUCEN yKa3aTeleu.

Bknagka Gradient comepUT HACTpPOWKHM T'PaJMCHTHON 3aJUBKH ISl PAMOK BOKPYT
MOAMHUCEH K yKa3aTeIsAM.

Bxkiagka Shadow comepuT HACTPOMKH BHEIIHETO BHAA TEHH MAJaOIeld OT PaMOK

BOKpYT MOJIHCEN K YKa3aTeIigM.
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Penakrop Jierenanl 1Jis rpagukos

x

Shyle |P'|:usiti|:|n| S_I,Iml:u:ulsl Title I Fu:urmatl T et I Gradientl Shadnwl

] E|$||:||3 Legend Style:  Autammatic hd
[ Inverted Test Style:  #4 and Value ﬂ
[~ Font Senies Caolar Wert. Spacing: IEI ﬂ

R adio buttons ﬂ Dividing Lines... — |

Penaktop mpenHazHaueH 1jisi HACTPOWKH BHEIIHETO BHJIa TpadUKOB U JIETEHIBI K HHM.
Ero Mo’HO BBI3BaTh IIETIKOM MPABOI KHOTIKM MBIIIH ¢ Haxkartor kiasumreid SHIFT Ha nerenae
cmpaBa oT rpaduka.
[Tpu »TOM MOSIBIISIETCS BCIUIBIBAIOIIEE MEHIO C HAOOPOM BKIIAJIOK.
Bkriangka Style mo3Bossier HACTPOUTH CTHIIb OTOOPAXKESHUS JICTSHIbI, BEIOpATh ()OPMAT MO ITHUCH
JTAHHBIX K JIET€HE, 0TOOPA3UTh TPAHUIIBI MEXTY TIOAMUCSIMU B JICTSHIE U T.I.
Bxkmaake Position mo3BossieT BeIOpaTh MECTO PACIIONIOKEHHS JIETCHIBI OTHOCHTEIBHO IIJIaHa
rpauKoB.
Bxknaaka Symbols 3amgaet mapameTpbl 0TOOpakeHHsT CHMBOJIOB JIET€H/IBI.
Bkuanka Title 3amaer Ha3Banue ereH bl U TO3BOJIIET HACTPOUTD €ro (opMar.
Bxnanka Text mo3BossieT HaCTpouTh (hopmaT MONUCEH B JIETCHIC.
Bxnagku Format, Gradient m Shadow coxep»kaTt HacTpOHKH OKHa JICT€H/IbI, €r0 IPaJueHTHOM

3aJIMBKH U TCHHU.
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Juajior HaCTpOMKM NapaMeTpoOB IceBAOpa3pe3a

Contour-section setup H|

—Box marging (pxelk)— Fill&Line colorz (Gradient)
Left margin s = Min contour & Num levels 15 | %
Top margin 1 |- 1/3 contour & Min izoline &
Right margin = 243 contour Q Max izcline &
Bottom margin 20 |- Max contour & lzolinez v Font |

—U=zer data limitz

[T=)
[rs]
=

L=er limit I Minimum

M axirnum |1?1E‘.3

Apply Cancel

Jlnayor CiyKuT JUIs HACTPOWKH MapaMeTpoB MCeBIopaspesa.

O6macts Box margins

Left margin — ycranaBiuBaeT OTCTYI (B IMHKCEIaX) H300paXkeHUs OT JIEBOTO Kpasi OKHA.

Right margin — ycranaBiuBaeT oTCTyI (B IMUKCEIax) H300pakeHUs OT MPABOr0O Kpast OKHa.

Top margin — ycraHaBiIMBaeT OTCTYI (B MUKCENIaX) H300paKEHHUs OT BEPXHETO Kpasi OKHa.
Bottom margin — ycranaBauBaeT OTCTYI (B MUKCENIaX) H300PaKEHHSI OT HIYKHETO Kpast OKHa.
Oo6nacts Fill&Line colors

Onmuu Min contour , 1/3 contour, 2/3 contour u Max contour 3amar0T HHTEPIOIALMOHHYIO
OCIIEI0BATEIBHOCTH IBeTOB 0T Min contour k Max contour gepes 1/3 contour u 2/3 contour.
Co3naHHass TakuM OOpa3oM MAJUTPa HCIOJB3YEeTCs Uil 3aKpacKh IMPOCTPAHCTBA MEXKIY
COCEIHUMU M30JMHUSMHU.

ITone Num levels — onpenensier konudecTBo ceueHuid n3oauHui. CeueHus U30JIMHUN 3a1al0TCs
PaBHOMEPHBIM JIMHEHHBIM WIIU JIOTapU(DMUIECKUM II1aroM, B 3aBUCUMOCTH OT THIIA TAaHHBIX.
Omr Min isoline u Max isoline 3a1ar0T HHTEPIOISIUOHHYIO MOCIIEI0BATEIBHOCTD IBETOB OT
Min isoline k Max isoline. Co3manHas TakumM 00pa3oM MaIUTPa MCIOJIB3YETCS MPU PUCOBKE
W30JIMHUM.

Ommus Isolines — ykassiBaeT mporpaMme, HY)KHO JIM PUCOBATh W30JHHUH.

Oo6nacts User data limits




Omumst User limits - ykaspiBaeT mporpamme, MCIOJIb30BaTh MHHUMAIbHOE M MaKCHMAalbHOEC
3HAYCHHUsS JIaHHBIX WM KMCIIOJIB30BaTh 3HaueHus mosieii Minimum u Maximum mpu 3aiaHuu
CEYCHUU U30JIMHUM.

[Tone Minimum — ycraHaBIMBaeT MHHUMAJIbHOE 3HAUCHUE TIPH 33J[aHUM CCUCHHUI M30JIMHUIM.

[Tone Maximum — ycraHaBIMBaeT MaKCUMAaJIbHOE 3HAUCHUE MPH 33/IaHIMH CCUCHUN M30JIMHHU.

Penakrop oceit

i

{8eales| Tie | Labels | Ticks | Minor | Position|

[v Auto v Visible W Inverted LinLag options

Dl zhift I‘I 3‘,
Change... ||ncrement: 1]
[~ Mindec II:I,I:I‘I

[T Logarithmic Baze |1IJ [ e

[~ Rounded limits

b inimum | Ma:.;imuml

v Auto 37516

Change... | Offzet; IEI :II

PenakTop mpenHasHaueH A HAacTPOMKHM TrpaduyeckuXx M MacHTaOHBIX MapaMeTpoB
oceil. Ero MOXHO BBI3BaTh MIETYKOM IMPABOW KHOMKH MBIIM ¢ Hakarod knaBumedn SHIFT na
uHTEpecyroleit ocu. [Ipu 3TOM MOSABIISIETCS BCILUIBIBAIOIIEE MEHIO C IBYMsl TyHKTaMu: Options u
default. ITepBbIiii BhI3bIBACT qUATOT, BTOPOW YCTAHABJIMBACT 3HAYCHUS PABHBIMU 3HAYCHUSAM 110
YMOJTYaHHUIO.

ITepBasi Bkimamka guanora ScaleS comepHWT OMIMH CBS3aHHBIE C HACTPOWMKOM
MacIITa0HBIX MapaMeTPOB OCH.

Omnus Auto ykasbIBaeT mporpamme, KakuM 00pa3oM orpeensieTcss MUHUMYM U MAaKCHMYM OCH.
Ecnu onmus BriIoueHa, MpeAenbl OCH  HAXOISATCs aBTOMATHUECKH, HHAaue 3a7aroTcs
noJib3oBaTenaeM B ooaactsax Minimum u Maximum.

Ommus Visible mo3BossieT moka3aTh/CKpbITh BEIOPAHHYIO OCh.

Ommus Inverted onpenenseT OpUSHTAIIHIO OCH.

Kunomnka Increment change Bei3biBaeT 1uanor 3agaHus mara METOK OCH.

Omus Logarithmic ycranaBnuBaer macmtad ocu - norapuMUYECKHH WM JIMHEHHbIA. B
cllyyae 3HaKOMIEPEMEHHON OCH CIICAyeT JOMOJHUTEIBHO HCIOIb30BaTh omiuu obnactu LinLog
options.

Omnmus Base onpenenser ocHoBaHue gorapudma i rorapuMuaeckoit ocu.
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Oo6nacts LinLog options coaepkut OMiuH, MpeaHa3HAUYCHHBIC JJIi HACTPOWKU JTMHEHHO-
norapudmudeckord ocu.  JIuHeHHO-NMOTapudMUUeckuii MacmTad IMO3BOJSET TMPEACTABIATH
3HAKONEPEMEHHBIE WIIM HOJIb COJICpIKallMe JaHHbIE B JIOTapU(MUIECKOM MacIiTaoe.
Omuust Dec Shift ycranaBimumBaer orcTym (B JOrapuMUYECKUX JI€KaJaX) OTHOCHTEIBHO
MaKCHUMAaJIHOTO 0 MOJIYJIIO TIpeesa OCH 10 Hylsa. MUHMManbHas (peanyseBas) AeKaia iMeeT
JUHEHHBIA MacIITad, OCTAIbHBIC JIOTapU(PMHUISCKUN.
Onuus Min dec 3azmaer u QuKcHpyeT 3HaYCHUE MHHUMAJBbHOW (IPEAHYIEBOI) NEKabl, €Cin
OIS BKITFOUEHA.

Omuus Rounded limits ykaspiBaeT mporpamme, HYXXHO JIH OKPYIJISTh 3HAYCHUS] MUHHUMYyMa U
MaKCUMyMa OCH.
O6mactu Minimum u Maximum cozepkat Habop OMIHIA TI0 HACTPOHKE MPEIETIOB OCeil.
Onmust AUtO ompenenseT, KakuM 00pa3oM OIpeNeNsieTcss Mpeael OCH - aBTOMAaTHYECKH WA
3amaeTcs kHonkoit Change.
Ommus Offset ycraHaBnmMBaeT MPOLEHTHBIM CABUT TIpefeia OCH OTHOCHTEIBHO €ro

(haKkTUYEeCKOT0 3HAUEHHUS.

Bknanaka Title cogepxut onmuu cBsI3aHHbBIE ¢ HACTPOMKOM 3ar0j0BKa OCH.
Bknanka Style:
Omnmus Title ompenenseT TekCT 3aroloBKa OCH.
Omnmus Angle onpesiensieT yroj moBopoTa TEKCTa 3aroJioBKa OCH.
Omnuus Size ompenenseT OTCTYI TEKCTa 3arojoBka ocu. Ilpu 3amaHHOM 0 OTCTYI HAXOAMUTHCS
ABTOMAaTHYECKH.
Omnmus Visible mo3Bossier moka3aTh/CKPBITH 3aT0JIOBOK OCH.
Briagka Text:
Knomka Font BeI3sIBaeT quaior HaCTPOMKHU mipudra It 3arojJoBKa OCH.
Kuomnka Outline BeI3bIBaeT 1uanor HACTPOHKHU JTUHUN 0OBOJIKK OYKB 3ar0JI0BKa OCH.
Omuus Inter-char spacing ycranaBnuBaeT MeXOYKBEHHOE PAacCTOSHHE JUIS TEKCTa 3aroJioBKa
OCH.
Kuonka Gradient BbI3pIBacT IHaaor HACTPOWKH T'PATHEHTHOMN 3alMBKU I TEKCTa 3aroJIOBKa
OCH.
Ommus Outline gradient ykasbiBaet, Kyaa MPUMEHHUTH TPAAUEHTHYIO 3aJIMBKY TEKCTa: HA JIMHUH
00BOJIKM WJIM BHYTpEHHEW 001acTu OyKB.
Kuonka Shadow BbI3pIBacT IHaaor HACTPOWKHM BHEIIHErO0 BHAA TCHU MAJaiolledl OT TeKcTa

3aroJoBKa OCH.
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Bknanka Labels comepxut omyu cBsi3aHHbIC C HACTPOMKOH MOIITHCEH OCH.
Bknanka Style:
Omnmus Visible mo3Bossier moka3aTs/CKpbITh MOAMUCH OCH.
Omnuust Multiline ucnonb3yercs uist 3a1aHKsSI MHOTOCTPOYHBIX MOITHCEH OCH.
Omnuus Round first okpyrisiet mepByro MoAINUCH OCH.
Omnmus Label on axis youpaer moanucu BbIXOIAIINE 3a TPEICITBI OCH.
Omnmus Alternate paccraBiseT MOANMKUCH OCH B JiBa psja.
Omuust Size ompexpenser otcryn mnoxanucedl ocu. [lpu 3aganHOM 0 OTCTYH HAXOIUTHCS
aBTOMATHYECKH.
Omnmus Angle onpesiensieT yroj moBopoTa TEKCTa MOAMUCEH OCH.
Omnuus Min separation % 3amaeT MUHUMaTbHOE MPOIIEHTHOE PACCTOSIHUE MEXKTY IO IHACSIMH.
Bxuagka Text:
Knomnka Font BeI3bIBaeT nuanor HacTporku mpudra Aas noanuceit ocu.
Kuomka Outline BeI3biBaeT Auaior HACTPONUKH JTMHUN 0OBOJIKH OYKB MOAMUCEH OCH.
Omuus Inter-char spacing ycranaBiuBaeT MEKOYKBEHHOE PACCTOSIHUE JJIsl TEKCTa MOJITHCEH
OCH.
Knomnka Gradient BeI3pIBacT AMAIOr HACTPOWKH TPAJHEHTHOW 3aJIMBKM JJIS TEKCTA MOIKCEH
OCH.
Omuus Outline gradient yka3ssiBaeT, rie OyleT HCIOJIB30BATHCS PAJANCHTHAS 3aIMBKa TEKCTA:
Ha JIUHUAX 00OBOJIKY WJIM BHYTPEHHEH 00J1acTu OYKB.
Kuonka Shadow BbI3bIBacT IUaaor HACTPOWKHM BHEIIHEr0 BUAA TEHH MAJalolleld OT TeKcTa

HOJIIMCEN OCH.

Bxnanka TicKS comep:KuT OIIiK CB3aHHbIE C HACTPONKOMU TJIaBHBIX METOK OCH.
Krnormka AXIS BBI3BIBAET TUAIOT HACTPONKHU JTUHHH OCH.
Kuomnka Grid BeI3bpIBacT qHaaOr HACTPOMKH JTHHHI CETKH TNIABHBIX METOK OCH.
Kuomnka Ticks BI3bIBaeT qUajior HACTPOWKU JIMHUI TJIABHBIX BHEITHHX METOK ocu. Ommus Len
yCTaHABIUBAET UX JJIUHY.
Knomka Inner BeI3pIBaeT Auanor HACTPONKW JTMHHK TJIaBHBIX BHYTPEHHUX METOK OcH. Omius
Len ycTanaBnuBaer ux JUIHHY.
Omnmus Centered — neHTpUpPYET CETKY METOK OCH.
Omnmus At labels only yka3piBaeT mporpamMme prcoBaTh IJIaBHbIE METKU TOJBKO MPH HAJTHYUU

IIOAIIMCHU Ha OCH.
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Bknagka MINOr colepXUT ONIMH CBS3aHHBIC C HACTPOMKOW MPOMEKYTOUHBIX METOK
OCH.
Kunomnka Grid BbI3bIBacT qUaior HACTPOWKU JIMHUN CETKH MMPOMEXYTOUYHBIX METOK OCH.
Knomnka Ticks BbI3bIBaeT qUajior HACTPOWKM JMHUI MPOMEXKYTOUHBIX BHEIIHUX METOK OCH.
Omnuus Length ycranaBnuBaeT ux Juiany.
Kuomnka Minor BbI3bIBacT AMAJIOT HACTPOWKH JTMHUI OCHOBHBIX BHYTPEHHHUX METOK OCH. Omiust
Len ycranaBnuBaeT X JJIMHY.
Omnmus Count ycTaHaBIUBAET KOJIMYECTBO BTOPOCTETIEHHBIX METOK MEXK/TY TJIaBHBIMHU.
Bkianaka PoSition coiepKUT OTIMU OTIPEICIISIONINE pa3Mephl H MOJI0KEHHE OCH.
Omuust Position % ycraHaBiMBaeT cMelleHHEe OCH Ha Tpade OTHOCUTEIBHO CTaHIAPTHOTO
MOJIOKEHUs (B MpPOLIEHTaX OT pa3Mepa rpada WM €AMHMUIAX 3KpaHa, B 3aBHUCHUMOCTH OT
3HAYeHHsI BRIOpaHHOTO omiuer UNits).
Onmus Start % ycranaBimmBaeT cMelIeHHE Hadaja OCH Ha rpade OTHOCHUTEIHFHO CTaHIapTHOTO
MOJIOXKEHUS (B MPOIIEHTAX OT pa3mepa rpada).
Omuus End % ycranaBnuBaeT cMelIeHHe KOHIAa OCH Ha Tpade OTHOCHTENILHO CTaHIapTHOTO

MOJIOXKEHUS (B MPOIIEHTaX OT pa3mepa rpada).

4

PIRIUAN
=2PH



