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Ha3nayeHne 1 BO3MOKHOCTH NporpaMmmal

[Iporpamma «ZONDPROTOCOL» mnpennaznadeHa Juis CO3JaHHs  IPOTOKOJIOB
U3MEpPEHUH, TEepBUYHOH OOpabOTKM © BU3yaIM3allMd JAaHHBIX  AJIEKTPOTOMOTpaduH,
MOJIy4EHHBIX C TIOMOIIBIO PA3IMYHOM 3JEKTPOPa3BEIOUHON anmaparypbl. Y 100HbII nHTEepdeiic
U IIHPOKHWE BO3MOXKHOCTH TIPEJICTABICHUS JAHHBIX IO3BOJISIIOT MAaKCHMAaIBHO A(PQPEKTHUBHO
MIPOU3BOIUTH JIEKTPOTOMOTrpadrueckrue padoThl.

Kommeke «ZONDPROTOCOL» — npencraBiisieT TOTOBOE PEIICHUE IS DIIEKTPUIECKON
TOTOMOTpauy, W pelaeT MUPOKUI CIEKTp 3aad OT MAaTeMaTHYECKOTO MOJIEIMPOBAHUS U
3aJJaHAs TPOTOKOJIOB U3MEPEHUH 10 00pabOTKHM M MHTEPIPETANH TIOJIEBBIX JaHHBIX. biaronaps
MPOCTOTE WCIIOIH30BAHUS U MTOJIHOW coBMecTHMOCTH ¢ anmaparypoir OPA, COMx64, SYSCAL,
ABEM, Owmera48, «ZONDPROTOCOLy» mo3BosisieT mMmoyydaTh KadyeCTBEHHBIE PE3yIbTaThI
npsiMo Ha npoduie. B 3aBucHMOCTH OT KBaJM(HUKAIIMK ONepaTopa B CUCTEME MPEITyCMOTPEHBI
pa3nuyHble  peKUMBl  paboThl.  Kowmmiekc — moamep)KMBaeT — CIEMYIOUIHME — METOHKH
aNeKTpoTOMarpadUuecKux  HaONIOJMCHHWN: HazeMHas oanekrpotoMorpadus 2D, HazemHas
anektporoMorpaduss 3D,  MEXKCKBaXHWHHAs dJJIeKTpoToMorpadus, >3JIEKTpoTOMOrpadus Ha

aKBaTOPHUSIX.

«ZONDPROTOCOL)» mo3BomsieT co3gaBaTh MPOTOKOJIBI JIFOOOH CTENEHH CIIO0KHOCTH,
COBMeIIasi JIFOObIE THIIBI 3JIEKTPOPA3BEIOYHBIX YCTAHOBOK. B 3aBHCHMOCTH OT CpeIHEro
COIIPOTHUBJICHUS MTOPOJI 1 MUHHUMAJIBHOTO YPOBHSI CUTHAJIA, CHCTEMA CAaMOCTOSITEIILHO BHIOMpAET
napamMeTpbl YCTAHOBKH.

Jiist 0TOOpaskeHUsI U3MEPEHHBIX U CHHTETHYECKUX 3HAYCHUN WA TUCTIEPCHU M3MEPCHHIA
B [IPOTPaMMe UCIIOJIb3YIOTCS JIBA BUJIa N300paKEHHS: IJIaH TPaMKOB U TICEBIOPA3PE3.

«ZONDPROTOCOL» wucnons3yer mpocToii W MOHATHBIA ¢opmaT ¢aiina AaHHBIX,
MO3BOJISIIOIIMKA COYETaTh HECKOJIBKO THUIOB  YCTAaHOBOK Ha oaHOM mnpoduie. Takke, B
porpamMme OCYILECTBIICHA MOAIePKKa (OPMATOB JAHHBIX JIPYTHX allapaTypHbIX KOMIUICKCOB.

IIporpamma «ZONDPROTOCOL» npencrasnser ynoOHBIH ammapar Juisi MPOBEIEHHUS
3NIEKTPOTOMOTpaguUecKuX paboT, ¥ MOXKET ObITh ucrnoib3oBaHa Ha IBM PC-coBmecTuMbIX

NEPCOHATILHBIX KOMITbIOTEPAX C OTepalMoHHOM cucteMoit Windows.

TpeGoBanus k cucreme



IIporpamma «ZONDPROTOCOL» Moxker OBITh YCTaHOBJIIEHA Ha KOMIIBIOTEPE C
onepaunonHoil cucremoit Windows 98 u Bblme. PexoMmeHayemble MmapamMeTpbl CHCTEMBI:
mpoueccop P IV-2 I'rn, 512 m6. mamsitu, paspemienue 3kpana 1024 X 768, 1BETOBOUW pEXHUM -

True color. (He cnemyer u3MeHsITh pa3pelieHue 3KpaHa B PeKUMe PabOThI C TaHHBIMH).

OTkpbiTHE Qaidaa NPOTOKOJIA U JAHHBIX

@aiin npoekra OTKpBITh (haiin mpoeKTa nporpammsl *.zmm.

Zond, Res2DInv, Omega, | OtkpeiTh Qaiin  maHHbIX nporpamm ZondRes2d, ZondCHT,
Abem, SysCal ZondRes3d . *.z2d, *.cht, *.z3d u pa3nu4HBIX BUIOB anmaparypbl

*Tlpu otkpbiTUM (Qaitna ganHbiXx (Gopmara OPA wmum MDOPU, mnonb3oBatenio
npearaeTcss BeIOpaTh CeT M3MEpPEeHHMH (HOMEp pacKJIagKud KOChI), eclid B (pailie 3amucaHo
HECKOJIbKO, U 33/J1aTh, €CJTU HEOOXO0IMMO, CHUITy TOKa (MJIM CUMTaTh U3 daiina).

BaxxHO TOUEpKHYTh, YTO TIEpea OTKPBHITHEM (haiiyla JaHHBIX HEOOXOIMMO 3arpy3uTh
MPOEKT, C TIOMOIIBID KOTOPOTO OBLI CO3[JaH MPOTOKOJ u3MepeHuid. [l crenupuaHbIx
MIPOTOKOJIOB CO CJIO)KHOW TeoMeTpHed 0e3 3TOro HEBO3MOXKHO OyIeT BOCCTaHOBHTH pealibHBbIC
MO3UIIMK DJICKTPOJIOB, T.K. B (aiijie JaHHBIX 3allMCaHbl TOJBKO WHACKCH KOMMYTalluU
aekTpoaoB. IloaToMy mocne co3maHMs NMPOTOKOJA BCErja COXpaHsiite pabouuil mpoekr, B
KOTOPBIM TOTOM OyyT 3KCIIOPTUPOBAHBI JaHHBIE.

Js focTtyna K KakJIOMy CeTy JaHHBIX HYKHO IOBTOPHO 3arpyxaTb (hailil JaHHBIX.

[IpenBaputenbHO Qailsl 10KeH ObITh BHITPYKEH U3 MPUOOPa ¢ TOMONIBIO TaHHOM MPOrpaMMBl,

KHOIMKOM ', WJIM CIIeUUANIbHON MPOTPaMMBI [T JAHHOTO TUIIA alapaTyphl.

daiin n3mepenqi - raskl5-7.ExE x|

Konuuecteo uateperi - 229

Konuuecteo neperseperiii - 229

K.on. anekrponoe npar/daiin 26/26

Mpodunk 1 uareperua 1
MNpodine 1 wateperua 230-458 229
Mpoduns 1 uameperia 459-687 229

Janare TOK, mé v il




[Tocne 3arpy3ku (paitna HaHHBIX MOSBIISAETCS JHAJIOT, MPEJIAaralolIfil MOJIb30BATENI0 BHIOPATh
CEeT JaHHBIX U 3a/1aTh WIM CUUTATh CUIIY TOKa. Eciu n3mepeHus npoBOAMIUCH C KOMMYTalUEH
MUATAIOIIKNX IEKTPOIOB (CHHSIS KOCa) — TOK 3aJaBaTh HE HYXHO (Tajlouka cHUMaeTcs ). B cioyuae
M3MEPEHUH TOJBKO C OPAH)KEBOW KOCOW (KOMMYyTAlHsi MPUEMHBIX 3JIEKTPOJIOB) HEOOXOIMMO
3aJaTh TOK Ul KaXKJOTO TIIOJIOKEHHUS IMUTAIOIIETO AJIEKTPOJa/TIMHUM (CTaBUTCS Tajloyka M
BBIOMpAeTCsl 3HAYCHHWE TOKAa, KOTOpOoe HamboJiee YacTO WCIIOJIB30BANIOCh NMPU H3MEPCHHSX).
PenaktrpoBanue 3Ha4eHUI CUJTIBI TOKA MPOBOJUTCS HA CIEAYIOIIEM dTalle.

KenatenpbHo, 4TOOBI CyMMapHOE KOJMYECTBO U3MEPEHHUI COJAEpXKAIIMXCA B OJHOM (haiie He

npessimano 5000, a KOJIMYeCTBO YHUKAIBHBIX MTOJI0XKEHHH 31eKTpoa0B He npesbiiano 500.
CoxpaHeHue JaHHBIX

Pesynbrar pabotel xpanutcs B (aiine mnpoekra (pacmmpenue *.zmm). CoxpaHUTb

peE3yIbTaT pa60TBI, MOYKHO HaXaB KHOIIKY E MaHEJIN UHCTPYMCHTOB.

daiin npoekra* CoxpanuTth ¢aiia mpoekra mporpaMMbl *.zmm. B manHOM aiine
XpaHsITCsS BCE HACTPOWKH M W3MEHEHHWs, MPOU3BEACHHBIC B XOJC

00paboOTKN JaHHBIX.

daiin mporpammer Zond CoxpanuTth daiin maHHbX mporpammbl ZondRes2d. *.z2d

®aiin nporokoaa COM 64 | Coxpanuts (aiin nporokosa COM 64. *.swi

Ddaiin nporpammbl | Coxpanuth (aiin qanHbIX mporpammsel Res2dinv. *.dat

Res2dInv

*HacTosITeTbHO PEKOMEHIyeM MAaKCHUMAaJIbHO YaCTO COXPaHATh pe3ylbTaThl 00paboTKu B (haiiie
npoekta. Taxke, KenaTelbHO XpaHUTh HeoOpaboTaHHBIE MPOEKTH (C 3aJaHHBIM TOKOM U

3aM0JTHEHHBIM KYPHAJIOM) — ‘CHIPLIBbI” OTAEIBHO.

Ilopsinok padoTsl ¢ NPpOrpaMMo
BkJ1aaK¥ rJ1aBHOT0 OKHA IPOrPaMMBbl
Bknanka Koca comepXuT OCHOBHBIE ONMUUHU A paboThl ¢ kocoil. [lo3Bosser 3anath
TE€OMETPHUI0 U MHJEKCALUU KOCHI, 100aBUTh, YAATUTh WM OTKIIOUUTH OTIEIbHBIE 3JIEKTPOJIb, a

TaKXe 3a/1aTh NPo(UiIb H3MEpPEHUH.
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[lepBoe 4Tr0 HEoOXoAMMO BBIOpaTH B 3TOM BKIaAKe — 3T0 TUnm pabor. Tum paboT
YCTaHABJIMBAET CTENEHb CBOOOIBI IMOJI30BATENSl B MU3MEHEHUU KOOPIMHAT 3JEKTPOIOB KOCHI.
JInst MBYMEpHOM SJIEKTPOpa3BeKA BO3MOXKHO YycTaHaBimuBaTh XZ (Z-riiyOMHA) KOODPIMHATHI
ANEKTPOJIOB, I TpexmepHon XY.

Onuus KoJMYecTBO 3JJIEKTPOMOB YCTAaHABIMBACT KOJIMYECTBO KOMMYTHPYEMBIX
NIEKTPOJOB KOChl. Ecium Npu ChbEMKE HCHOJB3YIOTCS BBIHOCHBIE 3JIEKTPOJbl (BBIHOCHBIE
IEKTPOAbl OOBIYHO HCHOJB3YIOT NPU KOMMYTALMU TOJIBKO HM3MEPHUTEIbHON KOCHI), CleqyeT
3aJaTh HX KOJIMYECTBO B OILIUM KOJHYECTBO BBIHOCHBIX 3JeKTpoaoB. [Ipu sToMm
JIOTIOJIHUTEIIbHBIE BBIHOCHBIE AJIEKTPOIbI JOOABIIAIOTCS 10 00€ CTOPOHBI KOCHI. Takke MOXHO
BBIJICJIUTh BBIHOCHBIE IEKTPOIbl B Tabuuue. B OTIMYMM OT KOMMYTHUPYEMBIX 3JEKTPOJIOB
BBIHOCHBIE HMMEIOT CBOOOJHYIO HMHJeKcanuioo. OINLus PpaccTOsIHHE MexXIy 3JIeKTPOoJaMu
YCTaHaBJIMBACT PACCTOSHUE MEXIY IEKTPOJaMH KOMMYTHpPYEeMOW Kochbl (mar cbemku). Ero
HE00X0AMMO 33JaTh [IPU YTEHUU (aiiia B pe:KuMe MPOTOKOJI € JAHHBIMM.

WHorpa BO3HMKAeT CUTyallMsi KOTJa BHYTPEHHSS MHJEKCAllUs KOC HE COOTBETCTBYIOT
MIOJIOKEHUSIM 3JIeKTpoJIoB Ha npoduie. Ilpu 3ToM HE06X0IUMO CBsI3aTh peaibHOE IOJIOKEHUE
JNEeKTpoAa Ha mnpodwie ¢ HHICKCOM KoMmMmytauuu. [lo 3Toil mpuumHe B mporpamme
IpeyCMOTpeHa CBOOO IHAsI MHAEKCAIUS 3JIEKTPOIOB U 3aJaHUe IPOQHIIS H3MEPEHHH.

HeoOxoauMocTs 3afaHus npoduis HU3MEpeHUul M CcBOOOJHONW HMHJAEKCAllMM KOC
00ycII0BJIeHA CIEAYIOIUMU TPUYUHAMU:

cBO0OHASA MHICKCALMS

OTnuuue mara Kochl OT IIara ChbeMKH (MCIIOJIb30BaHHWE KOCHI C IIaroM 2 M Ipu IIare

ChEMKH 4 M. HpI/I 9TOM YCTHBIC 3JICKTPOAbI KOCbI HCKIIHOYAKOTCA U3 HpOTOKOJ'Ia).



HenocnenoBarenbHas MHIEKCALUs AIEKTPOIOB B KOCE(OLIMOKH B pacraike).
Hcnonb30BaHNEe BBIHOCHBIX 3JIEKTPOJIOB.

npopuIb U3MepeHu it

Hepabou4ue amexTpoasl Ha Koce.

Jlig pa3fiesibHOTO U3yYEHUS Pe3yNbTaTOB MOJIYYEHHBIX C Pa3IMYHBIMU YCTAHOBKAMHU.

Hcnonb3oBaHuE TPEXMEPHBIX CHEMOK C OJJHON KOCOM.

[Tanens nHcTpyMeHTOB BKIaaku Koca conepxur cienyromue QyHKIMOHATbHBIE KHOMKHU:

&4 | lo0aBuTh anekTpoa. DIeKTpos 100aBiIsgeTCs ¢ TEKyLeH MO3ULMU B Tadiule
Kocbl. Hampumep ecnmu HYXHO [100aBUTh JOMOJHUTEIBHBIM BBIHOCHOM
AJIEKTPOJI, HO B OOJIBIIMHCTBE CIy4yaeB B HCIOJIb30BAHWU 3TOW OIIMUUA HET

HeO6X0)II/IMOCTI/I, TaK KOCY MOJKHO CO31aTb aBTOMAaTUYCCKHU.

= | YIQTUTh DJEKTPOA. YHANsAeTCs ODIICKTPOJ, BBIOpaHHBIM B TaOJMWIIE KOCHI.
Hanpumep kakod TO 3JIEKTpOJ HEUCIPAaBEH WIM 3aJaH JUIIHUK, HO B
OOJIBITMHCTBE CJIYYaeB B MCIIOJIB30BAHUH ATOM OMITUU HET HEOOXOAMMOCTH, TaK

KOCY MOJKHO CO3JaTb aBTOMAaTHUYCCKH.

s | Cozmatp kocy aBromatmyeckn. Koca co3maercss aBTOMATHUYECKH C

HCII0JIb30BAHHUEM OIMMCAaHHBIX BBIIIC ITapaMETPOB.

BKITIOYHTE peKUM BBIIEICHUST DIIEKTPOAOB C TIOMOIINBIO MBIIHU. BeineneHue
MIPOU3BOIUTCS B 00JIACTH Ipa)uuecKoro 0TOOPaXEeHUsT KOCHI IPSMOYTOJIbHUKOM
(ucnosib3yercst s cozmanusi npoduis musMmepenuit). Ilpu pabore B pexmme

00b19HOM 2D 31eKTpopa3BeAKH B ATOM OMIIUUA HET HEOOXOAMMOCTH.

o | BKIIOYHTH PEKUM BBIJICIICHUS 3JICKTPOJIOB C IMOMOIIBIO MBIIIH (C J0OaBICHUEM
K YK€ BBIJCICHHBIM). BbljeneHue mnpousBoauTcss B 00jacTu rpaduyeckoro
O0TOOpaKEHUS KOCBI IPSIMOYTOJIBHUKOM (HCIIONB3YETCsl Ul CO3JaHusl PO QIS
n3mepenuit). [Ipu pabore B pexume oObiuHOM 2D snexTpopasBenku B 3TOM

OIIOMUH HET HCO6XOI[I/IMOCTI/I.

d;d OTCOpTI/IpOBaTL SJICKTPOAbI KOChI 1o BO3paCTaHUIO. HacrosrenasHo
PEKOMCHAYCTCA HUCIOJBb30BATH JOTY OIINUIKO MTEPEA HadaloM pa6OTBI C

IIPpOTOKOJIaMHU, 0COOCHHO €CJIH TOJIOKECHHMS 9JICKTPOAOB 3a/1aBAJINCh BPYUHYIO.

L | PazBepHyth KOCYy (M mpoTOokonl ¢ mgaHHbIMH) Ha 180 rpamycoB. Omus
IpelHa3HaueHa Juid ‘‘CIIMBKM~ ~ pacKiIaloK, TOJYYEHHBIX IIPU Pa3HOU

OpUCHTAlIHUU KOC.

=% | Co3nmarp HOBBIU Mpo¢wIb H3MepeHuid. TOIBKO BBIOPaHHBIC 3JIEKTPOABI OYIyT




y4acTBOBATh B CO3JaHMM MPOTOKOJIOB Ui JaHHOTO mpoduiusa. He 3alynbre
HaXaTb 3Ty KHONKY II€pe]] HaydaJoM paboTbl ¢ MpoTokojoM. OKHO co

d__E

BCIIJIBIBAOIIIUM CIIMCKOM

~ |

JOJDKHO OKpAaCUTLCA B CUHHUH OBECT

Tabnuia onmucaHus KOCHI TO3BOJISICT PEIAKTUPOBATH MOJIOKEHUS JICKTPOJIOB M MHJICKCHI
kKoMMyTauuu. IlonokeHus 3MeKTpoJ0oB 3aJaloTcsl B MepBbIX Tpex ctondmax X Y Z. Haxarue
MPaBOM KHOIIKH MBIIIM HA JIIOOYIO SYEHKY BBI3BIBACT JUAJIOT, MO3BOJISIONINNA aBTOMAaTUYECKH
3a/1aBaTh KOOPAUHATHI AJIEKTPOJIOB ISl BCEX MOCIESAYIONIUX SYEEK MO0 3aJaHHOMY MPUPAIICHUIO.
Nunexkc kommyranuu 3amaercs B ctosiOne mHA. HaxaTtue mpaBoil KHOMKK MBIIIKA Ha JIIOOYIO
SIYEUKY BBI3BIBACT JIMAJIOT, TO3BOJISIONIMN aBTOMATHYECKH 3a/1aBaTh WHJIEKC AJICKTPOJOB IS
BCEX MOCIEAYIOIMNX SYEEK MO 3aJaHHOMY MpupaileHuto. HaxaTue mnpaBoil KHONKU B SYEHKE
HHJI PAaCCTaBJISIET WHACKCHI KOMMYTAIMK aBTOMaTH4ecKu. CTOJIOEI] BHeIl. WCIOJIB3YeTCs s
3aIaHUsl W WHIUKAIMK BBIHOCHBIX JJICKTPOJOB(OOBIYHO OHHM HE KOMMYTHPYIOTCS |
HCIOJIb3YIOTCS TIPU paboTe C TPEXdIEKTPOIHOW yCTaHOBKOW, OTOOpakaroTcsl MepPeBEPHYTHIMU
TPEYroJIbHUKAMM).

Cronbeny Z ucnonp3yercs A CKBRKUHHBIX M3MEPEHUH IJIs BBOJA JaHHBIX peibeda
WCIIONIB3YUTE CTOJIOCI] BBIC (BBICOTHI BBOAATCS CO 3HakoM ‘“+7). OH TMO3BOJIsAET 3a/1aTh
MIPEBBILICHUS HA KXKIOM 3jekTpoje. JlanHpie Tomorpaduu MOKHO TakXKe MMIOPTHPOBAThH U3
TekcToBoro ¢aina omnmueii UMmopt peibeda (KOIMYECTBO CTPOK B JIaHHOM (haiisie JOJDKHO
COOTBETCTBOBATH KOJUYECTBY 3JIEKTPOJOB B MPOTOKOJIE).

B rpaduueckoit oOnactu o0TOOpa’keHUsST KOChI MOYHO BBIICIUTH HIW OTMEHHUTH
BBIJICTICHUS JIEKTPOJa MPaBbIM MIEITYKOM MBIIIU. BbleneHHbIi 21eKTpoa n300pakaeTcss CHHUM
LIBETOM.

Bxnangka YCTaHOBKH COIEPKHUT pPa3iuyHble ONUUU JJIsi aBTOMATHYECKOTO CO3JaHUs
MPOTOKOJIa U3MEPEHUN U BKIIOYaeT HanboJyiee pacipOCTPaHEHHBIC THUIIBI IEKTPOPA3BEAOYHBIX

YCTaAHOBOK.
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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
KOMQE HEEOSMIKHO PACT AHYTE NHT MUY THHHKD,

War & I1 vl

Eez nepekphbmuii I

[Ipn aBTOMaTHuecKkoM mocTpoeHUH mnpoTokona miuHa MN BbeIOupaercs ucxons u3
CUHTETHYECKOTO 3HAYCHHS CUTHANIA JUIs JaHHOW yctaHOBKH. J[mmHa MN HauwmHas ¢ 3amaHHOTO
3HAYCHHS YBEIUYMBACTCA JO0 TeX MOp, MoKa He OyAeT JOCTUTHYT HEOOXOIUMBIN YpPOBEHB
curHama win amuHa MN He mpeBwIcHT 3amaHHOE 3HaueHue. [l pacyeTa CHHTETHYECKOTO
CUTHaJIa HEOOXOJAMMO 3aJaTh BO BKJIQJKE HACTPOWKH/00IMe TPHOIU3UTEIbHBIE 3HAYCHUS
CIIENYIONIUX IMapaMeTPOB: CONMPOTUBJIEHHE, MHUHHUMAJIBHBIA TOK, MAKCUMAJIbHBIA TOK,

MHHMMAJIbHBIA CUTHAJ H MAKCHUMAJIbHbII CUTHAJ.

YcranoBka IoJb-IMNOJb — IIUPOKO PACIIPOCTPAHCHHAS TPEX AJICKTPOJHAS YCTaHOBKA,
4acTo TNpUMEHsAEMas INpH KOMMYTAallMk MpUeMHBIX Koc. HavaabHoe 3Havyenme MN —
yCcTaHaBiIMBaeT MUHHManbHOE 3HaueHne MN B mHmekcax. MakcumajibHOoe 3HaYeHne MN —
yCTaHaBIIMBaeT MakcuManbHOoe 3Hadyenne MN B HMHIEKcax. Tunm ycTaHoBKM —
MIPABOCTOPOHHSASA+ICBOCTOPOHHSSA, IPABOCTOPOHHSIS, neBoctoponnsiss. Illar A — mar
MUTAIOIICTO 3JICKTPOJa B HMHJIEKcax. be3 mepekpblTHil — eclii omius BKiIroveHa Jmauu MN
CIIeAYIOT 0e3 IePEKPHITHIA.

YcranoBka JMNoOJb-AMNONAb — LIUPOKO PACIPOCTPAHEHHAs 4YETHIPEX AIIEKTPOIHAS
yCTaHOBKA, B OCHOBHOM TNIpUMEHseMas MpH KOMMYTAllUd MPHEMHBIX W MUTAIOMIMX KOC.
Havanbnoe 3nauenme MN — ycranaBnuBaer MuHHMManbHOe 3HaueHne MN B uHAekcax.
Maxkcumanbnoe 3Hauyenne MN — ycranaBnuBaer mMakcuManbHoe 3HadeHne MN B mHAekcax.
Tun ycTaHOBKM — TIPaBOCTOPOHHSISIHIEBOCTOPOHHSSI, TPABOCTOPOHHSS,  JIEBOCTOPOHHSIS.
Jauna AB — 1yiMHa TUTAIOMIETo U0 B MHIEKCaX. be3 mepekphITuii — eCii ONIus BKI0YeHa

muauu MN crenyrot 6e3 mepekpbITUi.




VYcranoBka BeHHep — IIMPOKO pacnpoOCTpaHEHHAsT YETBIPEX SJEKTPOJHAs YCTaHOBKA,
MpUMEHsieMasi TOJbKO IMPU KOMMYTAllMM MPUEMHBIX M MUTAOMMX Koc. B ycrtanoBke Bennepa
paccTosiHUA MEXKAY CMEXKHBIMU JJieKTpojgamu paBHbl. HavanbHoe 3nHauyenume MN —
ycTaHaBinuBaeT MuHUMaidbHoe 3HadueHMe MN B mHzaekcax. MakcumanbHoe 3Hauenue MN —
ycTaHaBiIuBaeT MakcuMmaiibHoe 3HaueHne MN B mnaexcax. [ns maHHOW yCTaHOBKM 3HAYEHUS
MN aBromatnuecku He BbIOMparoTcs. Tum ycranoBku — Bennep-anbda, Bennep-Oerra,
Bennep-ramma.

VYcranoBka I'pagueHT — MIMPOKO paclpOCTpaHEHHAs YETHIPEX AJICKTPOJIHAS YCTAaHOBKA,
MpUMEHsIeMasi TOJBKO MPU KOMMYTAIIMKM MPUEMHBIX U MUTAIIKNX KOC. B ycTaHOBKe rpaaueHTta
JUIMHA TIATAIONIeH JTUHWUK Oonbine npueMHOW. [lpuemHass nuHMM TiepeMeniaeTcss BHYTPU H
cHapyxu nurawoniei. Hauanbnoe 3nauenue MN — ycranaBinBaeT MHHUMalIbHOE 3HAYEHUE
MN B mHaekcax. MakcumanabHoe 3Hadenne MN — ycTaHaBmMBaeT MakCUMalbHOE 3HAYCHUE
MN B mngekcax. Jauna AB — nnuHa muTaroomied JUHUM B WHAEKCaX. THN yCTAHOBKH —
BHEIIHUN ¥ BHYTPEHHUI T'PaIUEHT, BHYTPEHHUN IPAIUEHT.

YcranoBka BI3 — mmpoko pacnpocCTpaHEHHAs YEThIPEX OJJIEKTPOJHAs YCTaHOBKA,
MpUMEHsAEMasl TOJbKO MPU KOMMYTAllMM MPUEMHBIX U NUTaronmx Koc. B yctanoBke BO3 nnuna
MUTAIoNIe JMHUK O0JIbllle MPUEMHON M UX LEeHTpbl coBMelleHbl. HauanbHoe 3Hauenue MN —
ycTaHaBiauBaeT MUHUMaiIbHOEe 3HadyeHHe MN B mHzaekcax. MakcumaabHoe 3Hauenue MN —
yCTaHaBIIMBaeT MakcuMaiabHoe 3HaueHne MN B nHaekcax.

VYcranoBka B23-M — cnenmanbHas Moaudukaius ycranopku B23 paspabdorannas b.I.
CanoXHUKOBBIM.

JIns yCTaHOBOK: MOJIb-JUIIONb, JAMMOJb-AUNOIb U BO3 CylllecTBYIOT OMNIMU PY4YHOU
HACTPOMKU CHUCTEMBbI M3MEpEeHHH. JlMalor HAaCTPONKH BBI3BIBACTCS KHOMKOMU Y TMO3BOJISIET

BLI6paTI> Pa3sHOCBI CUCTCMBI I/I3MepeHI/II71 B TaOJIMYHOM PECIKHUME.
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Bo BTOpOoM cTonbrie Tabmuiie 0ToOpaXkaroTCs pa3HOCH (B MOHUMaHWUU KpuBoit BO3),

W s

cooTBeTcTByrOImHMe '+ 3HaueHno MN, BeiOpanHOMY B BepxHel maHenu okHa. B ommuu Ilar,
YCTaHABJIMBAETCS IAr THTAIONIETO AIEKTpoJa (JMHUHU) BJOJH KOCHI (JUISl TUTIOJB-AUTIOIBHON
YCTAHOBKH IIIar MOYKHO 3a7aTh ISl KQKJOTO pa3Mepa MPUEMHOU JIMHUH).

B Tpetbem cTosO1ie BEIOMPAIOTCS pa3HOCHI, HEOOXOIUMBIE I CO3aHMS U3MEPUTEITLHOM
CHCTEMBI. B mociemHemM u mpeamnocieHeM CTOJIONE MOKa3hIBAeTCS CUHTETUYCCKUN CHUTHAT U

KOJIMYECTBO I/ISMCpCHI/Iﬁ I TaHHOT'O pa3Hoca.

Bximagka IIpoTokoJ CcOAEpKHUT pa3jiMyHble OINLUMU JJIs HAaCTPOWKH MapaMeTpoB

IIpOTOKOJIA, 06pa6OTKI/I " BU3yaJiu3alluu NaHHBIX B Fpaq)I/I‘ICCKOM 1 TaOJIMYHOM BHAC.
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B neBoit wactu okHa oTOOpakaeTcsi Koca B TpaduUuyecKOM WM TaOJIMYHOM 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 HA KaKOM-HUOY/Ib U3 3JIEKTPOJOB, MOSIBIISETCS
BCILIBIBAIOIIEE MEHIO, TIO3BOJIAIONIEE IOJIb30BATEII0 BBIICINUTE BCE U3MEPEHMS, B KOTOPBIX OH
yuacTBoBaJ. Hampumep, ecnu M3BECTHO, YTO KakOW-IMOO 3JIEKTPOJl OTCOEIUHMIICS BO BpEMs

H3MepeHHI>'I BCC UBMCPECHHA C €0 YHaCTHEM CHadalla BBIACIIAIOTCA, a IIOTOM YAAJIAIOTCA.
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[Ipu nepememenun B TabiauIle MpOTOKoJa akTUBHBIE ekTpoasl ABMN Beiienstores

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, ICeBAOpPAa3pe3a MM IIJIaHa

rpa¢uKoB, B 3aBHCUMOCTH OT BBIOpAaHHOTO pexuma. B mnpaBoil HIDKHEH YacTuW BKIJIAAKH

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), €r0 MHJIEKC 3aMEHSETCS CHMBOJIOM *. BBOoAMMBIC 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 ¢aiisia mMpoTOKOJIa YCTAaHABINBACT, HYXKHO JIM TPOBOIUTH U3MEPEHHE
s ganHo# crpoku). Crosiber; mpod mokaspiBaeT MPOQPHIL HU3MEPEHHUS COOTBETCTBYIOIIHUN
naHHOU cTtpoke. Chenyromue cToaoubl nokasbiBaroT: Ut - 3HaUeHUs CHHTETUYECKOro CUTHala B
MUJUIMBOJIBTAX (pacCUMTHIBAIOTCA JUISI CPEJHEro CONPOTHBIIEHHWS M JKEIAaeMOro ToKa
YCTAaHOBJIEHHBIX B paszene HacTpoiiku), K — kodpduimeHT ycTraHOBKM U COOCTBEHHO
pe3ynbTaThl u3MepeHuit U — u3MepeHHbIN CUTHAI B MUJUTHBOJIbTAX, TOK - TOK B MAJUTMAMIIEPAX,
PK - Kaxyleecs COMPOTHBIICHHE, KaxKyilascs MK moaspu3yeMocTh B IpolleHTaX, Bec - Bec
n3MepeHuil (mapamerp kadectBa u3MmepeHus (-1, mis mociaemHMX BEpCUi 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 cronbne U Oyayr oToOpakaTbCs HOPMHPOBAHHBIC
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 CXOTHOE
10 IPUHIUITY B3aUMHOCTH.

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

Jlis toro 4uroObl 3aAaTh 3HAUEHUE CHIIBI TOKa (B Cilydae KOMMYTallMd HPHEMHBIX
AIIEKTPOJIOB), CIEAYeT Ha)kaTh Ha COOTBETCTBYIOIYIO siueiiky B crosibue Tok u BeIOparh
3HaueHue. BenmuuumHa CcuUIIBI TOKa BBIOMpAETCs M3 CHHCKA, COOTBETCTBYIOUIUX JIAHHOMY
reHepaTopy 3HadeHuil. UTOOBI 3a7aTh CWIIy TOKa JAJS TPYIIBI U3MEPEHUH, CIEAyeT HaXarTb
MpaBoil 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 cTonb1e u3M) u3Mepenwii. Micnons3yeTcss B OCHOBHOM IMPH MOBTOPHBIX H3MEPEHHUSIX.

YMeHbIIMTh TOK /JJs BCeX BbIIEJCHHBIX: YMEHBIIUTh CHUJy TOKa s BcCeX
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: YMEHBIIUTH CUJIy TOKa Ui BCEX
BBIJACIICHHBIX H3M€p€HI/Iﬁ HHWKC TCKYILCTO.

YcranoButh TOK 451 AB: ycTaHOBUTH CHIly TOKa JUIsl BCEX M3MEPEHUN TPH JaHHOM
nojoxenuu AB. Hcronbs3yeTrcsi B OCHOBHOM MOCIHE 3arpy3Ku JaHHBIX C U3MEPHUTEINS, B Clydae
KOMMYTUPYEMOW NPUEMHOW JIMHUM. OJTO HaAmOOJIee YacTO HCIOJIb3yeMasi OMIus, T.K. TOK
0OBIYHO MEHSIETCS Ipu CMECHEC TTOJIOKEHHUH IMUTAIOUIKUX 3JICKTPOAO0B.

BBoj 3HaueHui CUIIBI TOKAa MPOU3BOJIUTCS CleAyromuM oOpazoM. BHauane, mpoTokosn
COpPTUpPYETCS MO TOJIO)KEHUIO NMUTAIOIIEH JIMHUU. 3aTeM MOCJEeI0BATEIbHO YCTAHABIMBAIOTCA
3Ha4YCHUA JIIsL KaxxJaoro YHUKAJIbHOTO IIOJIOKCHU S ITNT aIOHIGfI JIMHUH. Fpaq)I/IKI/I
HOPMHPOBAHHOTO CUTHAJa MPHU 3TOM OYIyT CMeIIaThcs B/I0JIb BepTUKaIbHOU ocH. Eciu oaun u3
rpaduKkoB (M30MCTOYHUKOB) CHJIBHO CMEIEH OTHOCUTENBHO COCETHUX — BEPOSITHO TOK BBEJIEH

HEMpPaBWIBHO.

He 3a0piBaiiTe 3amuchiBaTh CHIIYy TOKa (MPU KOMMYTAllMM MPUEMHON KOCHI) B MOJIEBOM

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

[Tanens nncTpymeHTOB BKIaaku IIpoTokoJ conepxut cnenyronue GyHKIMOHAIbHbIE KHOTIKU:

4 | oGaButh usmepenue. Mamepenne nobasisiercs ¢ TeKylIel MO3UIUH B TaOIUIE
npoTokosia. B OonpIIMHCTBE cllydyaeB B HCIOJIB30BAHMM 3TON OMIMH HET

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

= | YJIQJTUTH U3MEPECHHE. Y NASETCS U3MEPEHHE, BRIOpAaHHOE B TaOIHIIE TIPOTOKOIA.
[lo omnomy ynanath wu3MepeHus He ynoOHo. Jlyumie cHayana BBIIETUTH
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 MOJIOKEHU I MNPUCMHBIX U IMUTAOIIUX
QJICKTPOAOB. BzaumHabie HU3MCPCHUS NTO3BOJISAOT 00BEKTUBHO OICHUTH Ka4CCTBO
AaHHbIX, HO YBCIMYNBAIOT O6I_I_ICC BpEMs pCruCTpanuu B IBa pasa. HpI/IMCHHCTCH

TOJIBKO UIA YCTBIPCX HUJIU ABYX SJICKTPOAHBIX YCTAHOBOK.

H Breigenute 4acTh JaHHBIX, COOTBCTCTBYIOIIHUX KpPUTCPUAM 3aJldHHBIM B
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HACTPOMKH/OMNUOKH/TIEpEN3MEPEHUS TSI TOBTOPHBIX M3MEPEHHUH U yIaJICHUS.

w5 | OTcopTHpoBaTh TEKYLUIMH MPOTOKOJ IO IOJIOKEHHIO HCTOYHMKOB. Ilepen

3aIMChIO MPOTOKOJA B (paiiina B mpuOOp 00s3aTEIbHO UCTIONB3YHTE Ty OMIIHUIO.

%5 | [Houck u ynanenue ommoox B mpotokoiie. Kpurepun ommoOoK 3aanbl B pa3zene

HACTPONKH/OMIHOKH/BBIICITUTS.

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

CTpEJIKE.

Bxnagka HacTpoMKHM COIEpKUT pas3IMyHble OINLMH JUIsI HACTPOMKH I1apaMeTpoB

H3M€p€HHI>i, CO3aaHu IMPOTOKOJIOB U BU3yaJIM3allU JaHHBIX.

g Kocal L HCTaHOBKMI | Mparokon ] HaCTDDHKHl
Ofiwme | 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 UCToNb3yeTcs MPU aBTOMATUYECKOM 3aJIaHUU MPOTOKOJIA (711 pacueTa CUHTETUYECKOTO
CUTHAJIA).

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

YacToTa — yactoTa reHeparopa.

ConpoTuBjeHHe — TPEANONIATAEMOE CpEeHee COMPOTHBJICHHE ydacTka pabot. Ommus
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 mimuHa MN umum Tok yBenuumBaetcs. Onuus
UCIOJB3YETCS MTPH aBTOMATUYECKOM 3a/IaHUH MTPOTOKOIIa (Jutst Koppekiiuu el MN).

MakcuMaJbHbI CHTHAJ — MakKCUMalbHBIA ypoBeHb curHana(2 B). Iloporosoe
3HAQUYEHHE CHUTHala, MO JMOCTHXeHHH kKotoporo mmmHa MN unu Toxk ymenbmiaercs. Omnmus
UCIIOJIb3YeTCS TpPU ABTOMATHUYECKOM 3aJIaHMM TMPOTOKoya (mist Koppekuuu uuHbel 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/BbIrpy3Kke JaHHBIX ¢ PHOOpa HE yIaeTcs YCTAaHOBUTh
COE/IMHEHHUE UCTIONB3YiiTe mporpamMmy(anmaparypa ERA-MultiMax).

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

IlepBblii mUTAOMIUI 3JEKTPOA — UHACKC MEPBOTO MUTAIOIIETO 3JIeKTpoa. Broaurcs,
€CJIM KOMMYTHUPYETCS IPUEMHAas W TUTAOIMAas Koca. ECli KOJIMYeCcTBO MPUEMHBIX M IMUATAIONTUX
JNIEKTPOZIOB  pa3InyaeTcss — HEOOXOOMMO BBECTH HWHACGKC NPUEMHOTO  DIIEKTPOAa
COOTBETCTBYIOLIUI MEPBOMY MUTAOMIEMY. MBI HE PEKOMEHIyeM BaM HCIIOJIb30BAThH 3Ty OIIUIO
Y UCIOJIb30BaTh Pa3HbBIC TOJIOKEHUS MPUEMHBIX M IMATAIONIUX KOC, T.K. 3TO MOXKET MPHUBECTH K
MyTaHUIIE ¥ TIOTEPE JTAaHHBIX.

[TonBxnanka I'padguka

Onmuun o6nactu IlokasbIBaTh MO3BOJISIET BHIOpPAaTh THUIBI YCTAHOBOK KOTOpBIE OyayT
oToOpaxkaThCsi Ha IICceBaopa3pe3e WM IUiaHe rpadukoB. Hampumep, BCTpedHble MOJIb-
JUMOJBHBIE W JUIOJIb-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.

H3opa3znocekl - Cioco0d mocTpoeHus iaHa rpaukoB, B KOTOPOM KaXblil U3 TpaduKoB,
COOTBETCTBYET OIpeAeTICHHOM rceBaorityornne (ko3 puimenTy yCTaHOBKH).

MN3oucTouHuKN - Crnoco0 TOCTpOeHHUs IUTaHa TpaduKoOB, B KOTOPOM KaXKIBIA U3
rpaduKoB, COOTBETCTBYET OMPEeIECHHOMY MOJ0KEHUIO MTUTAIOMICH JTMHHIH.

CoBM. M30MCTOYHHUKH - COCOO MOCTPOCHHUS TMIaHa TpaduKOB, B KOTOPOM KaXIbIH 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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M3onpueMHnkH - Crnoco0 MOCTPOEHHs IUIaHA TPapHUKOB, B KOTOPOM KaXIbli M3
rpaMKOB, COOTBETCTBYET OIPEIEIIEHHOMY MOJIOKEHUIO IPUEMHOM JIMHUU.

CoBM. M30NPHEMHHUKH - CIOCO0 MOCTPOCHUS IUIaHa rpaduKoB, B KOTOPOM KaXKABIH W3
rpadMKOB, COOTBETCTBYET OMPEICICHHOMY IOJIOKEHUIO TpUeMHbIN JnHun. LlenTpsl rpadukon
(IpUEeMHBIX JIMHUI) TPU 3TOM COBMEUICHBI. | papKi MPencTaBIAIOT KPUBBIE 30HIWPOBAHHIA.
Jansblil criocod n300pakeHus yno0eH JUlsl aHalln3a KauecTBa. DTO HAaWIydlIui crocod aHamu3a
JTAHHBIX JUTSE TPEXDIIEKTPOIHON YCTaHOBKH.

HopMupoBaTh — ommuus UCTONB3yeTcss TpU H300pakeHHs rpauKoOB B PEKHME COBM.
M30MCTOYHUKH U COBM. M3OTIPHEMHHKH. [ padyiki BRIPAaBHUBAIOTCS MO CpPelHEMY YpPOBHIO. Tak
yo0Hee BBIICNATh “OTCKaKUBAIOIIME TOYKK ', T.K. B PEaJbHOCTU T'paUKH YaCTO CMELIEHBI JPYT
OTHOCHTEIIFHO JIPyTa U3-3a F€0JOTHUECKIX YCIOBHIA.

Ha pucynke Hmke M300pa)XeHBI BCE TISITh BAPHAHTOB OTOOPaYKEHHSI HOPMHPOBAHHOTO
CHTHAJIa JUII BCTPEYHBIX TPEXDJICKTPOJHBIX yCTAaHOBOK. Ha mepBoM pHCyHKe (HM30pa3HOCHI)
Ka)XJIOMY Pa3HOCY COOTBETCTBYIOT JiBa rpaduka — JyIsl IPsIMOi 1 0OpaTHON yCTaHOBKH.

Kak BHIHO W3 pPUCYHKOB HAWIy4IIMM OOpa30oM OTCKOKH BHIHBI HAa COBMENICHHBIX

rpadukax, a HauboJiee TIaAKUMHU SIBISIOTCS] KPUBBIE H30TPUEMHHUKOB.
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Omuus BII — mo3Bosisier BeiOpaTh mapamerp BII — 3apspkaeMocTh WM BpEeMEHHYHO
3aJIep>KKY (HEIOCTYITHO JUIsl JaHHOTO TUIIA amnmnapaTypbl).
BenmnpiBaromuii Ciucok Mo3BOJSIET BHIOpATh THUIl JAHHBIX, KOTOPBIM OyAeT MOKa3aH Ha IUIaHe
rpaduKoB/TICEBIOpa3pE3eE.

JIOoCTyIHBI ClIeAyIOIUe BAPUAHTHI:

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

Kaoicywuecss conpomuenenuss — oroOpaxkarh JaHHble B BHIE 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 pa3JielieHbl MO YpOBHIO curHama. Jlydme

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
n3MepeHuil. [1o3BossieT ObICTPO BBLACIHUTD U YAAIUTHh U3MEPEHUS TIOXOTO KayeCTBa.

Kasxcywuecsas  nonspusyemocmu - 0TOOpakaTb JaHHble B BHJE TpadUKOB WU
TNICeB/IOpa3pe3a KaKYIIMXCS MOJsipu3yeMocTeil. B mocinegHux Bepcusx ammaparypsl TOJ
KaXYIIEHCs TOJSIPU3YEMOCTBIO 1oIpa3yMeBaeTcsi 4acToTHoIN adext PFE.

MF - otoOpaxaTh naHHBICE B BUIC TpadUKOB WM TICEBAOpa3pe3a MeTaill-(hakropa,
rapaMmeTpa XapaKTepU3YIOIIero CTeNeHb “pyaIHOCTH 0OBEKTA.

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

pEeaIbHOTO YPOBHS UyBCTBUTEIBLHOCTH aIllapaTypbl) HAIPSHKEHUEM.

Knomnka E-BBISI)IBaeT JUAJIOT HACTPOMKH TJIaHa TPAPUKOB.

Oro0OpaxaTh AaKTHUBHBIH Npoduab — [JaHHAs OMNUHUSA [O3BOJSET BHIOPATh PEXKUM
OTOOpaX€HUs! JAHHBIX - AKTUBHBIM MpodUiIb WIM Bce NaHHbIe (MIPUMEHUMO K Taliuile
MPOTOKOJIA ¥ TUTaHY TpadUKOB/TICEBIOPA3PEY).

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 W3MEpeHusi OyAeTr cuuTarhcsi OpakoM ((OH CTPOKH Cephlii). DTO MOTYyT 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 ommoOKkM — B (dailn He
3aMKCHIBAIOTCS M3MEPEHHs, OTMEUEHHBIE CEpPhIM I[BETOM. 3aNMCHIBATH TOJbKO NMOKA3aHHbIE
rpajpukn — B (Qailn 3anuchIBAIOTCS TOJNBKO OTMedeHHble Tpaduku. He 3anuchiBaThH
BblJeJieHHble — B (haiil He 3amiChIBAIOTCS BbIIEICHHbIE B Tabnuie usmepeHus. QOpaTHasi

PACKIAAKA — MHBCPTUPOBATDH ITOJIOKCHHS JICKTPOAO0B.

IaHeJb HHCTPYMEHTOB IJIABHOI0 OKHA MIPOIrPaMMBbI

ITanens HHCTPYMCHTOB CIIYXKUT IJI1 6LICTpOFO BBI30Ba HAaMOOJIEE YaCTO HCIIOJIb3YEMBIX B

nporpamme pyHKIud. OHa COAePKUT clieAyromue GyHKINOHATbHbIE KHOIIKHU (CJIeBa - HAalpaBo):

& | OTKpbITh Qaiin npoekTa, dailn npoTokoa, Gaia TaHHBIX WIK (aill mporpaMmbl
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ZondRes2d.

Bo3Bate gumanor coxpaHeHus (aiia IpoekTa, MpOTOKoda wiH (paitna

nporpammbl ZondRes2d.

OTo0Opa3uTh MPOTOKOJI U3MEPEHUH B BUJIC CUCTEMBI HAOJIFOICHUH.

OTo0pa3uTh nAaHHBIE (BHIOPAHHOTO THWIIA) JUIA TEKyHiero mnpoduias B BHIE

HceBOpa3pesa.

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

rpaduKoB.

[lepepucoBaTh cucteMy HabJIOIEHUH, TICEBAOPA3PE3 UIIH IIJIaH IPaPHUKOB.

Jlo6aBuTh B TAOMUIly MPOTOKOJ, CO3JAHHBIM C HCIIOJIH30BAHHWEM BBIOPAHHOU

YCTaHOBKH (M3MepeHus Oy1yT COOTBETCTBOBATH TEKYILEMY MTPOQUIIIO).

3amMeHUTh TaOJUIly TPOTOKOJIOM, CO3JIaHHBIM C HMCIOJIb30BaHUEM BBHIOPAHHOU

YCTaHOBKH (M3MepeHus Oy1yT COOTBETCTBOBATh TEKYILIEMY MPODUITIO).

[

3alUTUTh HACTPOMKH KOCBI M TPOTOKOJIA OT CIIy4alHbIX U3MEHEHUM.

Bri6pate Texymuit npoduiis usmepenuid. st 2D anextporomorpadun o6b19HO

WCIOJIb3YETCS OJJMH MPOPIHIIb — TEKYIIHA.

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

ycranoButh HoMep COM nopra. Jloctymuo s Era-MultiMax u COMXx64.

3arpy3uth U3MepeHHbIe 3HaueHus ¢ npubopa. [lepen ucnosnb3oBanueM JaHHOMN
GyHKIMM HEOOXOOMMO MOJKIIOYUTH MPUOOP K KOMIIBIOTEpPY, 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  JJICKTPOOOB. HCI[OCTYHHO JJIA

HEKOTOPBIX BUIOB ammaparypsl. Joctymuo mis Era-MultiMax u COMx64.

I

OTKpLITL CHUHTCTUYCCKUC WU Ha6J'IIO,I[eHHBIe JaHHBIC (eCJ'II/I OHH eCTL) 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 mporpammser ZondRes.

®aitn/Tlocnequue

OTKpBITH O/IMH U3 HEJABHO OTKPBITHIX (hailyIoB.

®aiin/[106aBUTH B IPOEKT

Jlo0aBUTh B IPOEKT AAHHBIE U3 JIPYTroro mnpoekra. Ecinu ydactku
npouIIs XpaHATCs B pa3HbIX (ailax mpoekrax (Tak ux yaoOHee
oOpabareiBaTh), TO IEpe] HUHTEpIpETalUeld WIM paHee uX
HE00X0MMO OOBETUHHUTH. JlJs1 3TOrO0 B TEPBYIO PACKIAAKY
no0aBisieTcs:  BTOpasi, 3aTeM TpeThsl W Tak gnanee. llepen
no0aBJIeHUEM IPOrpaMMa 3alpalliiBaeT IIar CMEIIeHUs JaHHOU
packiagku  OTHOcuTenbHO TiepBoil. [locime  oObenuHeHHS
IIPOEKTOB yIOOHO BBECTU TOMOTpadui0 U MPOKOHTPOIMPOBATH

TIOBTOPHBIC UBMEPCHUS, €CIIN KOCBI UMCIOT IIEPCKPBITHC.

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 TNPOU3BOIUTCS B PEKHUME
rpapukoB. Ilpm »>TOM K KaxAOMy TeKylmieMy rpaduky
npubaBsieTrcss rpadpuk U3 BTOporo cera. Kpome TOro Mo>kKHO
BOCMOJIb30BaThCcsl onuued JIBa cera JAaHHBIX, B KOTOpPOH
0TOOpaXkaroTcsl MCEBAOpa3pe3bl KaXJOTO CeTa M IICEBIOPA3PE3

HEBA3KH MCXKIY HUMU.

®daiin/CoxpaHuTh

Br13Bate muanor coxpaHeHus (aiia MpoeKTa, MPOTOKOJIA HIIH
daiima TporpaMMbl  MHTEPIIpETAIlUN ZondRes. Bcerma
coxpaHsiiTe (ala TpPOeKTa TOCIHe CO3JaHUsl  MPOTOKOJIA

W3MEPEHU.

daiin/UmmopT penbeda

OtkpeiTh Qaitn ¢ Tomorpadueit npodmis uzmepenuid. Daiin
COJICPKUT MPEBBIMICHUS (B METpax CO 3HAKOM “+”) I KaKJI0TO
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/Perucrparms

BBectu maposs Uit NOMy4eHUs: HOTHO(QYHKIMOHATIBLHON BEPCHH.

daiin/Beixon

BeliiT U3 IpOrpaMmBl.

Koca/Jlo6aBuTh 351€KTPOIT

BrI3BaTh TMaoOr HACTPOUKH MAPaMEeTPOB IPAPHKOB.

KocalV nanuth 31eKTpoa

VY 1anuTh aKTUBHBIN AJIEKTPO.

Koca/Co3znars

AdBTOMAaTHYCCKHU

Co3aarh KOCy aBTOMaTUYECKH.

Koca/3anate npoduib

Bri6pate Tekyiuit npouib U3MEpeHui.

[TpoToxosn/Jo6aBuTh

HU3MEPCHHUC B IMTPOTOKOJ

Jo6aBute wu3Mepenue. M3mepenuwe 1M00aBisIETCSl C TEKymen
No3uIMU B Talnuie MpoTokona. B OosbLIIMHCTBE ciydaeB B
HCITOIB30BAHUHN 3TOM OIIIIMH HET HGO6XOI[I/IMOCTI/I, TaK IMPOTOKOJI

MOKHO CO31aTh aBTOMAaTHYCCKH.

[TpoTokon/Y nanuth

HU3MEPCHHUEC U3 ITPOTOKOJIA.

Vaanute u3MepeHue. YIamseTcss HW3MEpEeHHe, BbIOpaHHOE B
Tabmuie mnpoTokosia. Jlydie WCMoNb30BaTh OMIHUIO YAAJUTH

BbI/ICJICHHBIC.

[TpoToxosn/[{o6aBuTh

YCTaHOBKY B ITPOTOKOJI

Jlo0aBUTh B MPOTOKOJN H3MEpPEHHs, CO3JaHHbIE aBTOMAaTUYECKH
JUTsl  BBIOPAHHOTO THIA YCTAaHOBKW. TeKymIed yCTaHOBKOM

CUHUTACTCA Ta, Ybs BKJIAJKa SABJIACTCA aKTHUBHOM.

[TpoToxon/CopTupoBaTh OtcopTUpoBaTh MTPOTOKOJ IO TMOJOXKEHUSIM THUTAONUX U

MIPOTOKOJL OPUEMHBIX 3JeKTpoAoB. Mcmonp3ylTe dTy ONUUI0 Mepea
3arpy3Koi JaHHBIX B IPUOOD.

[IpoTokos/3akpenuThb 3alUTUTh HACTPOMKM KOChl M TMPOTOKOJA OT CIIy4allHbIX

MIPOTOKOJL U3MEHEHUH.

[Iporokon/Y nanute VYaanuth W3 MNPOTOKOJA H3MEPEHUS] HE COOTBETCTBYIOLIUE

OIIMOKHU M3 IIPpOTOKOJIa

KpUTCpUAM OIJ_II/I6KI/I, OIIMCaHHBIM B pas3aciic

HACTPOMKHN/OIITMOKHU/BBIJICIISTh.

[TpoToxkosn/IloacBeunBath

OLINOKH

BreimensaTe 1BETOM HW3MEpPEHHUs MOIXOJANIUE IOA KPUTCPUM -

OLIMOKH.

[Iporokoin/[Jo6aBuThH

B3aMMHBIC U3MCPCHUS

I[O63BI/ITL B Ta6J'II/II_[y JOIIOJITHUTCIIbHBIC HU3MCPCHUMA
COOTBCTCTBYOIIHUEC NPUHOUITY B3aUMHOCTH, TO ¢€CTb 3aMCHC
MOJIOKEHUH MNPUCMHBIX W MUTAKOIIUX IJJICKTPOLOB. Bzaumabie
N3MCPCHUA TO3BOJIAIOT 00BEKTHBHO OLICHUTHh Ka4CCTBO OJAHHBIX,
HO YBCIIMYUBAKOT O6IJ_ICC BpeMsd peructpanui B JBa pasa.

HpI/IMeHHeTCH TOJIBKO JUIA YCTBIPEX HWJIHW [ABYX JJICKTPOJHBIX
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YCTaHOBOK.

[Tporokos/Ha3zHauuth

IIOBTOPHBIC UBMCPCHUA

BBII[GJII/ITB 4aCTb  JAaHHBIX, COOTBCTCTBYIOIIUX KPHUTCPUAM

3aJaHHBIM B HACTPOMKH/OMHMOKK/TIEpEen3MEpEHNs ISl TOBTOPHBIX

WU3MEPEHUN WIN yIaJICHUS.

[Tporokos/TloacBeunBaTh

U3MepeHus

Onuus npeaHasHaueHa JUIsl BBIAEICHHUS OTAEIbHBIX TOYEK Ha
rpadukax. Bwidenennvie — Ha Tpadukax >KUPHBIMH TOUYKAMHU
OyIoyT TOKa3aHbl, BBbIJEICHHbIE (raJIOYKOd B CTOJIOLE H3M)
usMepenus. He gvioenennvle — Ha rpaduKax >KMPHBIMH TOUKaMH
OyIyT NOKa3aHbl, HE BbIJIEJICHHbIE (TaTOYKOM B CTOJIONE H3M)
usMepenus. [lepeusmepenuss — Ha rpapuKax KUPHbIMH TOUKaAMU

6YJIYT IMOKa3aHbl CTPOKH, BBIACIICHHBIC TCMHO-CCPBIM.

Onmuwn/IIpeobpazoBate B

CUMMCTPHUYHYIO

[IpeoGpa3oBarsb MPOTOKOII, coJiepKaIImit BCTPEUYHBIE

TPEXAIEKTPOAHBIE YCTAHOBOKU B CHMMETPUYHYIO YCTAHOBKY.

Onuun/CymMHpOBaTh

Pa3HOC CO CIIEAYIONIMMHU

[IpocymmupoBaTh u3MepeHUs I BBIOPAHHOTO pa3HOCa CO
CIIeAyIOmKMM (CMEKHBIM TI0 TpHeMHOW juHMK). Ha manpHHX
pa3HOCax KauyecTBO JaHHBIX YacTO MAJAET, TOATOMY B HEKOTOPBIX
ciyJasx ObIBaeT MOJIE3HO TPHBECTH JBa TMOCIEAHMX pa3HOca K
OJHOMY. OTO OIlepauus CriaKMBaeT JdaHHbIE, HO TIpU €€

UCIIOJIb30BaHUH YMEHBIIACTCS pa3peraronias CiocoOOHOCTb.

Onun/Y nanuThb

BBIJICJICHHBIC U3MCPCHUA

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

HU3MEPCHHUA.

Onun/Y nanuThb

BoIeicHHEIE BIT

y,Z[aJ'II/ITB U3 IIPOTOKOJIa BCC BBIACICHHBLIC B CTOJ'I6H€ HU3M
SHAYCHHA KaXYHIUXCA HOJ'IHpPI?»y@MOCTCfI. Camo HU3MEPCHUC TIPpU

9TOM HC YHAIACTCA.

Onuun/Y 1aauTh  CKPBHITHIC

rpadguku

Y aanuTh U3 MPOTOKOJIa BCE U3MEPEHUS, HE MOKA3aHHbIE Ha IJIaHe
rpaduxoB. Hanpumep, a1 u30pazHOCOB MOKHO yOpaTh rpaduku
MOCIIEIHUX Pa3HOCOB, €CJIM OHHM CWJIbHO 3amrymuieHbl. s Toro

YTOOBI CKPBITb Fpa(l)I/IKI/I HCTIOJIB3YCTCA JICTCH/A B JIEBOM YacTH

rpada.

Onun/Cxema HaOJIFO AeHUI

OTO6paSI/ITL IIPOTOKOJI I/IBMCPCHHﬁ B BHIC CHUCTCMBI

HaOmoaeHnit. Paanyc TOukM HW3MEpeHHil ompenenser pasmep
NPUEMHON JIMHUM U3MEPEHMs, LBET — BBIACIECHO JU OHO B

TadJuLe.

Omnmun/IceBaopaszpes

OT00pa3uTh AaHHbIE (BBIOPAHHOTO THIIA) JJIs TEKYIIETo Mpopuis
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B BHJIE IICEB/IOpA3pe3a.

Onumu/I"paduku OT00pa3uTh AaHHbIE (BBIOPAHHOTO THIIA) IS TEKYIIETO MPOpHIIs
B BUJIC TJIaHA TPAPHUKOB.

Onmun/Berpeynsie Br3Bath OKHO pa3fenbHOrO OTOOpaKEHHUSI TICEBIOPA3PE30B

TPEXAIIEKTPOIHBIC BCTPEYHBIX TPEXIJIEKTPOIHBIX YCTAaHOBOK M TICEBIOpa3pe3a HX
pasuunbl*  IlceBmopaspe3 pasHHUIBI  ONpEAENsIeT  CTENeHb
OTIIMYMS pa3pe3a OT TOPU3OHTAIBLHO CIOMCTOTO.

Omnuuu/Berpeunsie Bri3BaTh OKHO pa3fenbHOTO OTOOpaKEHHUsSI TICEBIOPa3PE30B

Junosns-/{unons

BCTPEYHBIX JIUIIOJb-AUIOIBHBIX YCTAHOBOK M IICEBIOPA3PE3a MX
pasHunpl. Eciam u3MepeHus B3aWMHBL, TO 3HAYEHHsI HEBS30K
MEX/y BCTPEUHBIMU YCTAaHOBKAaMHU B HJeajie paBHbI HYIIO. JTO

XOPOIINHI KPUTEPHUM OLIEHKH Ka4eCTBA U3MEPEHHU.

Ommuu//[Ba ceTa qaHHBIX

OT00pa3uTh NceBIOPa3pe3bl IBYX CETOB TAaHHBIX U IICEBIOPa3pes3
HEBA3KHW MCXKIY HUMHU. OHHI/IH HCIIOJIB3YETCA KOorJa HeO6XOHI/IMO
CpaBHUTHL JAaHHBIC, IIOJYYCHHBIC JJI4 OJHOIO MW TOI0 XK€
MpPOTOKOJia (COCEeTHUE PACKIANKK, IMapauielbHble Tpodus,

JTAaHHBIE TIOJyYEHHBIE C pa3HOW ammaparypoi). **

Omnun/TpanchopmaHThI

(IlLmrom6. u D)

Onmust UCHoNb3yeTcss TOJMBKO NpU paboTe CO BCTPEUHBIMU
TPEXdIEKTPOJAHBIMU ycTaHOBKaMu. IlepBoiii rpad mpencrasiser
NICEBJOpa3pe3 HM3MEPEHUM, IMEePECUUTAHHBIX B CHMMETPHUUYHYIO
ycTaHoOBKY. BTopoii - niceBopaspe3 u3MepeHuid, nepecunTaHHbIX
B D — ycTraHOBKy(Ba MOJOKUTENBHBIX MUTAIOMIMX DJIEKTPOJIA).

[lepBbiii TCEBAOpa3pe3 COACPKHUT TOPHUIOHTAIHLHO-CIOUCTYIO

Mooy pa3pe3a, BTOpOﬁ MMOJYCPKUBACT JIOKAJIBbHBIC

HEOJHOPOJHOCTH. ***

Onuun/Beraenntsb

Dddext

Breigenuts HU3MCPCHUA (OTCKOKI/I) CHJIBHO OT/JIHM4Yaromuccsa OT
cpez[Heﬁ KpPIBOﬁ HOPMHUPOBAHHBIX CUI'HAJIOB JJIsI COBMCIICHHDBIX
W30MCTOYHUKOB. Eciau 3HadeHHe HOPMHPOBAHHOTO CHUT'HAJIa
OTINYACTCA OT CpGI[HCfI KpHBOfI Oomee 3aJaHHOI'O (B CANHUIax
JACCATUYHOTI'O Horapn(bMa) MOporoBOro 3HAYCHHUSA - HU3MCEPCHUC

BBIACIIACTCA.

Onuu/ Breigenuts

Dddext

C-

Brigenuts HU3MEPCHUMA (OTCKOKI/I) CHJIBHO OTIMYarImuecsa OT
CpCI[HGfI KpHBOﬁ HOPMHPOBAHHBIX CUTHAJIOB IJII COBMCILCHHBIX

HN30IIPUCMHHKOB. Eciu 3HaueHme HOPMUPOBAHHOTO CHUT'HAJIA
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OTJIMYAETCA OT CpeHEel KpuBOM Oojiee 3aJaHHOrO (B €IMHHUIIAX
JNECSITHYHOTO Jorapudma) MoporoBOT0 3HAUCHUS - H3MEPECHHE

BBIJACTIACTCA.

Omnumn/OcpeHATD

B3aMMHBIC U3MCPCHUS

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

Omnumun/Cpennsist omuoOKa 1o

pasHocam

Bbi3BaTh  OKHO  IOKa3bIBAIOLIEE  pacHpelesieHHe  OMIMOOK

u3MepeHuil ot pasHoca. Omubdka U3MEpeHUl pacCUUThIBaeTCA Ha
OCHOBC IMIpUHOUWIIA B3aUMHOCTHU JJId YCTBIPCXIJICKTPOIHBIX U

HEKOTOPBIX COUCTaHUI TPEXIJICKTPOAHBIX YCTAHOBOK.

Omuun/ Cpennsisi  omuOKka

0 AIICKTPOIaM

BbI3BaTh  OKHO  IOKAa3bIBAIOLIEE  paclpesieieHne  OHIMOOK
U3MepeHuil oT AekTpoaa. Ommubdka U3MEpPEHU pacCUnThIBaeTCA
Ha OCHOBC IPHUHIOUIIA B3AaUMHOCTH JISI YETBIPCXOJICKTPOJIHBIX H
HEKOTOPBIX COYETAHMM TPEXDIEKTPOIHBIX YCTAaHOBOK. Omuus

TIO3BOJIACT 6I)ICTpO BBIJICIIUTDH HeI/ICHpaBHBIfl OJICKTPOI.

Omuun/ Cpennsisi  ommOKa

10 U3MEPEHUS

Bri3BaTh OKHO  TIOKA3BIBAKOIIEE  PACIPEICIICHHE  OIMHOOK

U3MEpPEHH OoT Homepa wu3MepeHus. OmmbOka wu3MepeHui

pPacCUUTBIBACTCAd Ha OCHOBC IIPUHIOUIIA B3aMMHOCTHU  JJIA

YEeTBIPEXIIEKTPOIHBIX u HEKOTOPBIX COoueTaHMi

TPEXAIIEKTPOAHBIX YCTaHOBOK. HaxkaTue 1eBOi KHOTIKM MBILIN Ha

CTOJIOMK OmUOKK BBIOMpAET TEKyllee W3MEpEeHue, IpaBoi

IMPOU3BOJUTCA BbIACIICHUC TEKYHIEro M3MCPCHUA. Taxoke

PasHbIMHU IBETaMHU IMOACBCUMBAIOTCA U3MCPEHNA YUaCTBYIOIIUC B

pacdeTe OmuoKu. ****

Onuun/Cpenssas qucnepcust

I10 DJICKTPOJaM

Bri3Bath OKHO IIOKa3bIBAKOLICC pacupeaciIiCHUC OIINOOK

u3MepeHuil ot anekTpoaa. Ommbdka U3MEpPEeHH pacCUUTHIBACTCA
Ha 6a3ze BecoB m3MepeHuid. OMius Mo3BOJIAET OBICTPO BBIACIHUTH

HGHCHpaBHLIﬁ QJICKTPO.

Onuuu/I'ucrorpamma

napameTpa

ITokazarts TUCTOTPAMMYy AaKTUBHOTO IIapaMcTpa. FI/ICTOI‘paMMa
IMMO3BOJIACT OHNPCACINUTb JAUAIla30H UW3MCHCHHA IIapaMCTpa H

OTACIINTb aHOMAJIbHO BBICOKHUEC MJIM HU3KUC 3HAUYCHU .

Onuu/Ilokazars EIT

Hocrtymuo ms SysCal u ABEM.

Omnun/Dxcnopt ZondIP1D

Be3Bate auanor skcmoptra jgaHHbiXx B (Gopmar ZondIP1ld mns

OI[HOMGpHOfI HUHTCPIIPETAlNH.

Omnuuu/OTrpeiTh B ZONARES

OTKpBITB CHUHTCTHUYCCKUE HIIN Ha6J'IIOIIeHHBIC JaHHBIC (eCJ'II/I OHH
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ectpb) B porpamme ZondRes2d.

* B OKHEe BCTpPEUHBIX IICEBOPA3PE30B OTOOpAKAIOTCS JaHHBIC ISl MPSAMOM W 0OpaTHOU

YCTAaHOBKH B IICPBOM M BTOPOM OKHC M UX pasHHULId B TPCTHCM OKHE.

BCTpeuHbie nces opaspessl =13l x|

TeBBA0PAIPES KEKYIECA CONPOTHE NEHME (NpAMOit)
0]
20
30
40

704 ToqER
TR

N T Y L N T Y
70 &0 an 100 110 1200 130 140 150 160 170 180

MCEEAOPARES KRHY WXC A CONPOTHENEHIA (05RaTHEIR)
631 Touek

&0 an 100 110 160 170 180

MNCEEADRSINES RasHHL, %
B02 ToqEk

** B oxkHe OBa ceTa JAaHHBIX OTOOPaKAIOTCS TICEBIOPa3pe3bl IS MEPBOTO M BTOPOTO ceTa
JaHHBIX - B TIEPBOM W BTOPOM OKHE M WX pa3HHIAa B TPETbeM OKHE. B BepxHell wacTu

OJTHOBPEMEHHO 0TOOpa)keHbI TpaduKu JIsi 000MX CETOB.
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Tces popaspes paski, %
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**% Tpancdopmantsl. IlepBblif rpad npencTaBiseT nceBaopaspe3 U3MEPEHUH, epecUUTaHHbIX
B CHMMETPHUYHYIO YCTAHOBKY. BTopoil - mceBmopaspe3 H3MepeHHi, mepecuuTaHHbIX B D —
YCTQHOBKY (/IBa MOJIOKUTENIbHBIX MUTAIOIIUX 3IeKTpoaa). IlepBblii mceBpopaspe3 CoIepKUT

TOPU30HTAJIBHO-CIIOUCTYIO MOJTY pa3pe3a, BTOpOﬁ MOAYCPKUBACT JIOKAJIbHBIC HCOTHOPOAHOCTH.
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***%  JlocTaTOYHO OOBEKTHBHBIM KPUTEPUEM, IO3BOJISIONMIMM OIEHUTh KAaueCTBO JaHHBIX,
SIBJISIETCSL TIPUHIMI B3aUMHOCTHU. [I[pMHIMN B3aMMHOCTH COCTOMT B HEM3MEHHOCTHM 3HAYEHUS
MOTEHIMaja TP CMEHE MOJIOKEHUI UICTOYHUKA U IIPUEMHHUKA.

Jns cucteM ¢ ABYXDJIEKTPOAHOW WM JAUMNOJIb-AUNOJIBHON YCTAHOBKOW B Kade€CTBE KPUTEPHUS
OILIEHKM MOYHO HCIIOJIb30BaTh Pa3HUILY MEXYy B3aUMHBIMU W3MEPEHHUSAMU. TPEXdIEKTPOAHYIO
YCTAaHOBKY HEOOXOJMMO MPEIBApUTEIHLHO TPeoO0pa3oBaTh B JMIOJL-IUIONBHYIO. [[1s 3TOTO
HEOOXOIUMBI JBa W3MEPEHHs] NPSIMOM YCTaHOBKOW W aBa oOpatHoil. [lpm wmcmosp3oBaHuM
JAHHOTO aJrOpPUTMa MOXHO paccUuTaTh OIIMOKH s KaKJIOTO H3MEpEeHMs, pa3Hoca WU

AJIEKTPO/Ia KOCHI ¥ IPOU3BECTH OTOPAKOBKY JaHHBIX.

A B MO
(SRR e) (SRR e)
MM A B
OO OO
A
(o]

O OF OR
Oz o=

OROR
OO OF
ol

B oxHe pacrpeneneHue ommO0K MOXKHO 3a/1aTh MAaKCUMAJIbHBIH YPOBEHb OIIMOKU (B €IMHHUIIAX
necsiTuyHOTO Jorapudma) (6erynkom). M3mepenus co 3HayeHHUEM OLIMOKH BBIINIE 33JaHHOTO
YPOBHSI BBIJICIISIOTCSI KHOTIKOH %%, BoijeleHHble M3MEpPEHUs Jajiee MOKHO IIPOAHAIM3UPOBATh U

yIaIHTh.
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VBenndeHne OTAeIbHOT0 Y4acTKa rpada uin ero nepeMeleHle OCyIeCcTBIIsETCS 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 Bo3BpaTa kK nepBOHAYaIbHOMY MacliTaly, IPOU3BOISATCS Te

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

Haxarue neBoif KHONKM MBIIIM Ha CTOJIOMK OMIMOKM BBIOMpPAET TEKylllee U3MEpPEHUe,
MIpaBoOii MPOU3BOAUTCA BbIJICNICHUE TEKYIIEro u3Mepenus B Tabmuie. Taxoke, pa3HBIMU [[BETaMU

IMOACBCYHBAIOTCA U3MCPCHUA YHACTBYIOIIHUE B PACUCTC OIIHMOKH 110 IMPUHIOUITY B3aUMHOCTH (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/rpapmka MOXXKHO BBIOpaTh croco0 MOCTPOCHMS IpadUKOB HIIU
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 — U30MPUEMHUKH. [ IPOTOKOIOB C M3MEHSIOLIECUCS JIMHOMN

MN, rpaduku U1 H30MCTOYHUKOB U H30IIPUEMHHUKOB OTOOPAKAIOTCS OTACTBHBIMH CeIrMEHTAMH.

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
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|

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 KHONKOHN MBIIIH. HJ’ISI BBIACIICHUA
y4acCTKa, KOTOpLIﬁ HeO6XOI[I/IMO YBCJIWYNUTD, KYpCOp MBI HEPpEMEIIACTCA 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 J€BOM KHOIKHW MBIIIK Ha TOYKE Fpa(l)I/IKa MNpOU3BOIATCA CICAYIOIINEC
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

PEeKUME C HAXKAaTOW KHOTIKOHM (MHCTPYMEHT — “pE3WHOBBII NPSAMOYTrOIbHUK ). J{1s1 BBIIEICHUS
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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 JBHIKETCS BBEPX U BiieBO (B).

Ecnmu BeIenenne mpowmsBoautcs ¢ Haxkarod kHonmkod CTRL, To w3MepeHus, 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 JereHjae ¢ Haxkarod kmaBumed 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. VHAeKChl aKTUBHBIX TPaApUKOB 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 TIapaMETpPOB BAOJIb

npo¢uis, B popMe U30JIUHHMA.
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0 2 4 G o] 10 1I2 14 16 1I8 2ID 22 24 2IE 28 3ID 32 3 36 38 40 42 44 48
Haxatue 11eBoif KHOITKM MBIIIN Ha TOYKE MICEBAOPa3pe3a BHIOUpAET TaHHOE U3MEPEHUE B
tabmuie. [Tpr moBTOpHOM Ha)KaTHUH KYpCOp MEPEXOANT K CIEAYIOIEMY U3MEPEHUI0, UMEIOIEMY
Takoe ke IM0JIOKEHHE Ha IceBopaspese. Haxarne npaBoil KHONKM MBIIIM BBIACTSET U3MEPEHNE
Ha TIceBJopa3pese.
[TocTpoeHue MpoOU3BOOUTCS B OCSX: KOOpJAMHATa W3MEPEHHs MO MNPOQHII0, Pa3HOC.
[IIkana nBeTa ycTaHaBIMBAET COOTHOLIEHHE MEXKY H300paKaeMbIM 3HAYEHUEM U LIBETOM.

JIBOWfHOE MIEMYOK MBIIK B 00JIACTH OCell O0O0BEKTa 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 1uanor HaCTPOMKHU MapaMeTPOB IMCEBIOPa3pe3a.
Print preview Pacnieuarats niceBopaspes.
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 OTAENIBHOTO y4acTKa WM €r0 NEPEMELICHUE OCYLIECTBIISIETCS B PEXKUME C
Ha)KaTOW KHOMNKOW (MHCTPYMEHT — “pe3MHOBBIN NPAMOYroJIbHUK ). [l BBIIEICHUS y4acTKa,
KOTOPBIH HEOOXOMMO YBEJIIMUUTh, KypCOP MBIIIH IT€peMeIIaeTcsi BHU3 U BIIPABO, C HAXKATOU
neBoi KHOMKOM. /Iy Bo3Bpara Kk nepBoHavYaIbHOMY MaclITaly, IPOU3BOJATCS Te XKe JelcTBu,
HO MBIIIb IBUYKETCS] BBEPX U BJIEBO.

Cnoco0 MMOCTPOCHUS IICCBAOPA3PEC3a OTIIMIACTCA MJIA PA3JIMIHBIX YCTAHOBOK. [lonoxenue

TOYCK IICCBAOPA3pE3a:

1. Uil yCTaHOBKH BeHepa mo ocu X COOTBCTCTBYCT HCHTPY YCTAHOBKH, II0 OCH Y - Y

pasHocCa OoT KpaﬁHero QJICKTPOJa 10 HCHTpPA YCTAHOBKH,
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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 JIEKTPOJIOB);

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 OCHM X — LIEHTP YCTaHOBKH, 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 AAaHHBIX OCYHICCTBIISICTCA MJIA TPEX THUIIOB YCTAHOBOK: CUMMCETPpHUYHAA (I_HJ'II-OM6ep)Ke,

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

Bxnaoka cummempuunas

Omnrus nomensatb ABMN 3amensiet nmonoxeHus MpUEeMHBIX U MUTAIOMINX dJIEKTPOJIOB.
Bxnaoka Ionv-/{unonw

IlepecuuThIBaTHh B 4eTHIPEX3JIEKTPOAHYI0 — [IpeoOpasyeT nBe BCTpEUHbIE TPEXDIEKTPOTHBIC
YCTaHOBKH B KJIACCHYECKYIO YEThIPEXdIEKTPOIHYI0 ycTaHOBKY BI3. IIpodunbHas koopanHarta
KpuBoil BO3 — noJsiosxeHne neHTpa IpUEeMHOM JIMHUM.

IIpsimasi u oOpaTHasi yCTAHOBKHM — U3MEPEHUS MPSMOI U 0OpaTHON YCTaHOBKOM - OTAENbHBIC
kpuBbie BO3. [IpodunbHas koopauHaTa KpuBoit B33 — moioskeHre MUTAroIIero AIeKTPoa.
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JloHHbBIE N3MepeHNsl — BKJIIOUNUTD, €CJIM U3MEPEHUSI IPOU3BOIUINCH HA THE 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
nosnoxkeHust MN, nHaue 1715 Kax10ro noJIoKEeHUs MUTArOIIEeN JTMHUH.

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 IJIaBHOE 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. 3nauenne CONSt ycTaHaBIMBAaeT OJMHAKOBOE 3Ha4YeHWe mBeTa (ommms color) mis
Bcex rpadukoB. 3HaueHre random 3amaet ciiydaifHble [[BeTa BCeM rpadukam

Onuust Line mo3BossieT 3a1aTh OMPENCICHHBIA I[BET IS COCIUHHUTENbHBIX JIMHHIMA
rpadgukoB. IIpy OTKIIOYEHHON ONIMU HCIOIB3YETCS [BET M3 MAJIMTPbI, HHAYEC HCIOJIb3YETCs

3aJaHHOC B Line 3nauenne OBCTA.
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Onuus Pointer mo3BosisieT 3a1aTh ONPEACICHHBIA I[BET IS 3aJMBKH yKa3aTelei
rpadukoB. [Ipu OTKIFOUEHHOW OIIMU WCHOJB3YETCS I[BET U3 MAJTUTPhI, WHAUE HCIOJIB3YeTCS
3aganHoe B Pointer snaueHue nsera.

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

Knomnka Options BeI3bIBaeT 1Uaor HACTPOiKK rpaduka.

Kunomnka Default ycranaBnuBaeT HaCTpoHKH rpadKOB paBHBIMH 3HAUCHHUSIM 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.

Bknanka Format conep:xuT HaCTpOKHM COCMHUTENBHBIX JIMHUH Ipaduka.

Knonka Border BbI3bIBaeT AMAOT HACTPOWKU MapaMeTPOB COCIUHUTEIBHBIX JTHHUU
rpaguka.

Knomka Color Bei3biBaeT quanor BeIOOpa 11BeTa rpaduka.

Knomnka Pattern BsI3piBaeT auanor BbIOOpa mapamMeTpoB 3aIMBKH rpaduka.

Knonka Outline Be3bIBaeT nuanor HaCTPOWKU MapamMeTpoB OOBOJKM COEJAMHHUTEIBHBIX

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

rpaduka.

Bxkiaaka Point coeput HaCTpOWKH yKa3zarenei rpaduka.

Omnmus Visible no3Bossier moka3ats/CKpeITh YKa3aTelu 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 yBEIMYMBATHCS pa3Mep U300pakeHHs B
COOTBETCTBHUH C Pa3MepOM yKazaTelel.

Knomnka Pattern Bei3siBaeT 1uanaor BeIOOpa MapaMeTpOB 3ATMBKU YKA3aTEIIsl.

Knonka Border BbI3biBaeT AManor HACTPOWKH MMapaMeTpoOB OOBOMAIICH JIMHUH
yKazaTeds.

Kuonka Gradient BeI3bIBacT qHaaOr HACTPOWKH IPaJNEHTHON 3aIMBKH yKa3aTeleH.

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
3aBUCHMOCTH OT BBIOPAHHOTO 3HAYCHHSI.

Omnuus Angle onpenensier yroyi HoBOpoTa TEKCTa MOAMUCEH K yKa3aTesiM.

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

BBIXOJIUT 32 00J1acTh rpada.

Bxragka Arrows ciry)kuT jIsi HACTPOMKHM BHEIIHErO BHJA CTPEJIKU MIIYIIEH OT TI0IIHCH
K yKasarelro.

Kunomnka Border Bei3biBaeT Auaor HACTPOMKHU I1apaMETPOB JIMHUU CTPEIKH.

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

Omnmus Length 3amaet qmuHy cTpenku.

Omuus Distance 3amaer pacCTOsHHE MEXIy HAKOHCYHMKOM CTPEIKH M yKasaTeaeM

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 TOJICTast CTpeiKa.

Omnuus Size 3amaet pa3Mep HAKOHEUHHKA, CCITH UCIIOJIb3YEeTCsl KIIACCHUYECKast CTPEIIKa.

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

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

Knonka Frame BbI3bIBaeT AMaIor HACTPOUKH JIMHUHM PAMKH.

Knomnka Pattern Bei3siBaeT 1uanaor BpIOOpa mapaMeTpoB 3ATHBKU 3aAHETO (hOHA PAMKH.

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

Omnmus Size 3a1aeT ypoBEHb MMOIHATHS WM MOTPYKEHUS PAMKH.

Omnmus Size mo3BossieT 0TOOpaKaTh PAMKY C 3aKPYTJICHHBIMH yTIIaMH.

Omuuu Transparent u Transparency 3agatoT CTENeHb MPO3PAaYHOCTHA PAMKH.

Bxuagka Text:

Knomnka FoNnt BeI3pIBacT AUanor HACTPOUKH MIpUdTa ISl IOAMUCEH yKazaTeseH.

Krnomnka Outline BeI3bIBaeT Auanor HaCTPOUKH JTMHUN 0OBOIKH OYKB IMOIMKUCEN yKa3aTeICH.
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 ykassiBaeT, riie OyIeT UCIOJIB30BATHCS IPAJMCHTHAS 3aMBKa TEKCTa:
Ha JIUHUAX 0OBOJIKY WJIM BHYTPEHHEH 00J1acTu OYKB.

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

Bknagka Gradient comepUT HACTPOWKHM TI'PaJMCHTHON 3aJIMBKU JJIsI PAMOK BOKPYT
MOAMHUCEH K yKa3aTeIsAM.

Bxkiagka Shadow comepkuT HACTPOHMKH BHEIIHETO BHJA TEHH MAJaiolIell 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 MoHO BBI3BaTh MICTYKOM IPABOW KHOTIKM MBIIIH ¢ Hakator kimasumier SHIFT wa 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 TPAHUITBI MEXKTY ITOITUCSIMH B JISTCHAC U T..
Bxkmaake Position mo3BossieT BeIOpaTh MECTO PACIIONIOKEHHS JIETCHIBI OTHOCHTEIBHO IIJIaHa
rpauKoB.
Bxknaaka Symbols 3amgaet mapameTpbl 0TOOpakeHHsT CHMBOJIOB JIET€H/IBI.
Bknanka Title 3amaer Ha3Banue jereH bl U TO3BOJIIET HACTPOUTH €ro (Gopmar.
Bxnanka Text mo3BossieT HacTpouTh (hopMaT MOANUCEH B JIETSHIE.
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

JInayor CIy>KUT JUIs HACTPOWKH MapaMeTpoB MCEBIOPa3pe3a.

O6macts Box margins

Left margin — ycranaBimBaeT OTCTYI (B MHUKCEIaX) H300paXkeHUs OT JIEBOTO Kpasi OKHA.

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

Top margin — ycraHaBiIMBaeT OTCTYI (B MUKCEIaX) H300PaKEHUST 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
OCJIEI0BATEIBHOCTH BeTOB 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 HITU JIOTApU(MUYECKUM I1arOM, B 3aBUCUMOCTH OT THIIA IAHHBIX.
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 JIH PUCOBATh U30JIHHUU.

Oo6nacts User data limits
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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 MHHUMAJIbHOC 3HAUCHHE TIPH 33J]aHUM CCUCHHI N30IMHUIA.

[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 MO)XHO BBI3BaTh IIETYKOM IMPaBOW KHOMKHK MBIIMM ¢ HaxaTou kinaBumend 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.

ITepBast Bkimamka guanora Scales comepUT ONIMKM CBS3aHHBIE C  HACTPOMKOMN
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 ooactsx Minimum u Maximum.

Ommus Visible mo3BossieT moka3aTh/CKpbITh BEIOPAHHYIO OCh.

Ommus Inverted onpenenseT OpUSHTAIIHIO OCH.

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

Omuus Logarithmic ycranaBnuBaer macmtad ocu - norapuMUYECKHid WM JIMHEIHBIA. B
cllyyae 3HaKOMIEPEMEHHOMN OCH CJIEIYeT JOIMOJHUTEIBHO MCIIOJIB30BaTh Oy obdnactu LinLog
options.

Omnmus Base onpenenser ocHoBaHue gorapudma i rorapuMuaeckoit ocu.
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Oo6nacts LinLog options coaepkut OMiuH, MpeaHa3HAUYCHHBIC JJIi HACTPOWKU JTMHEHHO-
norapudmudeckod ocu.  JImHEHHO-MOTapudMUUEecKrii MacmTad IMO3BOJSET TMPEICTABIATH
3HAKONEPEMEHHBIE WIIM HOJIb COJICpIKallMe JaHHbIE B JIOTapU(MUIECKOM MacIiTaoe.
Omuust Dec Shift ycranaBimumBaer orcTym (B JOrapuMUYECKUX JI€KaJaX) OTHOCHTEIBHO
MaKCHUMAaJILHOTO 0 MOJIYJIIO TIpeesia OCH 10 Hylisi. MUHUManbHas (IpenHyseBas) IeKaaa nMeeT
JUHEHHBIA MacIITad, OCTAIbHBIC JIOTapU(PMHUISCKUN.
Onuus Min dec 3azmaer u QuKcHpyeT 3HaYCHUE MHHUMAJBbHOW (IPEAHYIEBOI) NEKabl, €Cin
OIS BKITFOUEHA.

Omuus Rounded limits ykaspiBaeT mporpamme, HYyXHO JIH OKPYIJISATh 3HAYCHUs] MUHUMyMa U
MaKCUMyMa OCH.
O6mactu Minimum u Maximum cozep>kat HabOp OMIHIA TI0 HACTPOHKE MPEIETIOB OCeil.
Onmust AUtO ompenenseT, KakuM 00pa3oM OIpeNeNsieTcss Mpeael OCH - aBTOMAaTHYECKH WA
3amaeTcs kHonkoit Change.
Ommus Offset ycramaBnmMBaeT MNPOLEHTHBIA CABUT TpeAeda OCH OTHOCHTEIBHO €ro

(haKkTUYeCKOro 3HAYEHHUS.

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 OTCTYN TEKCTa 3arojoBka ocu. IIpu 3amanHOM 0 OTCTYI HAXOIAHMTHCS
ABTOMAaTHYECKH.
Omnmus Visible mo3Bossier moka3aTh/CKPBITH 3aT0JIOBOK OCH.
Briagka Text:
Knomka Font BeI3sIBaeT quaior HaCTPOMKHU mipudra It 3arojJoBKa OCH.
Kuomnka Outline Bei3bIBaeT 1uanor HACTPONKH JTHHUI 00BOIKK 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 ykaspiBaet, Kyia IPUMEHNTH IPAJAUCHTHYIO 3aIMBKY TEKCTA: HA JTMHUH
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:
Omnuus Visible mo3BosieT moka3aTh/CKpbITh OIKUCH 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.
Omuus Size ompexpenser otcryn mnoxanucedl ocu. [lpu 3aganHOM 0 OTCTYH HAXOIUTHCS
aBTOMATHYECKH.
Omnmus Angle onpesiensieT yroj moBopoTa TEKCTa MOAMUCEH OCH.
Omuus Min separation % 3amaeT MUHUMAaIbHOE TPOLIEHTHOE PACCTOSIHUE MEXKTY MTOIMTHCIMHU.
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 TPAJWCHTHOM 3aJMBKHU JUI TEKCTa IOJIITHCEH
OCH.
Omuus Outline gradient yka3ssiBaeT, rie OyleT HCIOJIB30BATHCS PAJANCHTHAS 3aIMBKa TEKCTA:
Ha JIUHUAX 00OBOJIKY WJIM BHYTPEHHEH 00J1acTu OYKB.
Kuonka Shadow BbI3biBacT auagor HACTPOWKM BHEIIHEr0 BHJA TCHU MAJAlOIIEii 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 BeI3bIBaeT qUajior HACTPOWKU JIMHUI TJIABHBIX BHEIIHUX METOK ocH. Omiust 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 ykassiBaeT nmporpamMMe prcoBaTh IJIaBHbIE METKH TOJIBKO TIPU HAJIMYHU

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 Quajor HACTPOWKM JIMHUN MPOMEKYTOYHBIX BHEIIHMX 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 BTOPOCTEIIEHHBIX METOK MEXTy TJIaBHBIMHU.
Bkianaka PoSition coiepKUT OTIMU OTIPEICIISIONINE pa3Mephl H MOJI0KEHHE OCH.
Omuust Position % ycraHaBiMBaeT cMelleHHEe OCH Ha Tpade OTHOCUTEIBHO CTaHIAPTHOTO
MOJIOKEHUs (B MpOLIEHTaX OT pa3Mepa rpada WM €AMHMIAX 3KpaHa, B 3aBHUCHUMOCTH OT
3HAYeHHsI BRIOpaHHOTO omiuer UNits).
Onmus Start % ycraHaBimmBaeT cMelIeHHE Havyaja OCH Ha rpade OTHOCHUTEIHFHO CTaHIapTHOTO
MOJIOXKEHUS (B MPOIIEHTAX OT pa3mepa rpada).
Omuus End % ycranaBnuBaeT cMelIeHHe KOHIAa OCH Ha Tpade OTHOCHTENILHO CTaHIapTHOTO

MOJIOKEHUS (B MPOIICHTaX OT pa3mepa rpada).
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