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1. O nporpamme

Eksis Visual Lab — 3to nporpamMmHbIii KOMIUIEKC, IIpeIHA3HAYCHHBIN ISl PabOTHI €
KOHTPOJIbHO-U3MEPUTEIIBHBIMH ~ TIpUOOpamMu, oOeclneuynBarwommuii  coop, 00paboTKy,
oTOOpaXeHHe, XpaHEeHWEe, apXWBHUPOBAHWE W BOCIPOW3BEICHHE ITaHHBIX H3MEPECHUH, a
TaK)Ke JTAaHHBIX COCTOSIHHM, MMOTYYEHHBIX B PE3YJIBTATE OMPOCca MPUOOPOB.

[Iporpamma BHeceHa B EquHblil peectp poccuiickux nporpamm mit O9BM u B/] nox
HomepoMm 15948 ot 13.12.2022.

OcHoBHBIE BO3MOXHOCTH EVL:

o [lomyueHue maHHBIX OT IPUOOPOB MO PA3IUYHBIM HMHTEpdericaM U MpoToKoaaM (B
toMm uucie Modbus RTU, Modbus ASCII u Modbus TCP) B pexxume peanbHOro
BPEMEHU C 33JaHHOW MEPUOJIMYHOCTBIO, a TAKXKE BBITPY3Ka JIaHHBIX, HAKOIIJIEHHBIX
BO BHYTPEHHEW MaMsITH MPUOOPOB;

e (CoxpaHEHHE M U3BJIICUEHUE JAHHBIX U3MEPEHUN U cOCTOsHHM ¢ nomoiibo CYB/]
SQLite3;

e OrobOpakeHHE TOJYYCHHBIX JAHHBIX B TaOMU4YHOM U Tpaduueckoit (opmax, c
BO3MOYKHOCTBIO IKCIIOPTA B pa3IMYHBIX (hopmaTax [Jisl Mepelayu U MevaTy;

e ['nOkas HacTpoiika MPENCTABICHUS TaHHBIX Ha YKpaHe (BKIIIOYasl CO3/IaHUE YKPaHOB
C pa3IMYHBIMU 3JICMEHTAMH MOHMTOPHHTA: CTPEIIOYHBIN, JIMHEHHBIN U APYyTHUE);

e AHanmu3 MoJy4yaeMbIX OT TpHOOpa MaHHBIX M pearupoBaHUE HA WX HU3MEHEHUS:
OIOBEILEHNE MOJb30BATENEH pa3IMYHBIMU criocobamu, Bkiovas otnpaBky CMC
(mpu Hammuuu GSM-mojema), JIEKTPOHHBIX MHUCEM, COOOIIEHUI B MECCEHKEpax
U JPYTUMU;

e Ilomnmep:kka BBIYHUCISIEMBIX NApaMETPOB [JIs aHAJIW3a JAHHBIX M KOHBEPTAIUU
Pa3TUYHBIX €AMHUI] U3MEPEHUS (PU3HUUECKUX BEJINYUH;

e Co3maHue aBTOMATHYECKUX OTYETOB B TAONMYHOW M Tpaduueckor (hopmax u X
OTIIpaBKa MO 3a/IaHHBIM aJ[PECaM;

e [lonnep:kka BHYTPEHHUX YUYETHBIX 3allMCEN U pa3lEJICHUS OCTyNa K 3JIEMEHTaM
MPOTPaMMBbl;

e BryTpenHuii )xypHaia COOBITHI TPOTPAMMBI,

e Paborta kak B pexumMe OOBIYHOTO MPUJIOKEHUs ¢ Tpaduueckum HHTEepdeiicom
M0JIb30BATENs, TAK U B PEKUME CITYKOBI;

o Tlogmepxkka OC Windows u OC Linux (Bkjrodasi 0T€4€CTBEHHbBIC TUCTPUOYTUBBI);

e [lepemenienne KoHPUTypauu 1 6a3 JaHHBIX MEXKIY KOMIIbIOTEPAMH (B TOM YHUCIIE
MEXIy KOMITbIOTEPAMH C Pa3HBIMU ONIEPALIMOHHBIMU CUCTEMAMHU );

e ABTOMAaTHYECKOE PE3EPBHOE KOMUPOBAHUS KOHPUTYpaAluu U 0a3 TaHHbIX;



Pabora B pexxnmme kiaueHT-cepBep 1o ceteBbiM mpoTokoiaaMm (TCP/IP u MQTT) u
BO3MOYKHOCTh CO3/IaHUS PACIIPEICIEHHBIX U3MEPUTEIBHBIX CETCH;

[Moxneprkka Texunonoruit OPC DA (2.05a), HDA (1.20) u AE (1.10) xak B pexume
cepBepa, TaK M B PEIKUME KIIUCHTA,;

MOHUTOPUHT TEKYIIMX HW3MEPEHUH W MPOCMOTP APXUBHBIX JTaHHBIX 4Yepe3 BeO-
unrepdeiic mo nporoxoay HTTP;

WuTerpaius ¢ IpyruMu IporpaMMHBIMU TTpoaykTamu depe3 untepdeiic TCP/IP u
cTpykTypsl JSON;

e DreMeHTapHas HAaCTPOilKa HEKOTOPHIX BHIOB MPUOOPOB,;

e ABTOMaTHUECKas IMPOBEPKA U 3arpy3Ka OOHOBIICHUIA.

&« O nporpamme X

Eksis Visual Lab 6.2.0

Mporpamma paboTaeT B pexXUMe AEMO-BEPCUN
MakcumaneHoe konuuecteo npubopos: 5

w ! Homep 8 EanHOM peectpe poccuiickux nporpamm ans
' INEKTPOHHEIX BbIYNCANTENBHBIX MaLUMH W Ba3 gaxHbix: 15948
(https://reestr.digital.gov.ru/reestr/1206581/)

Eksis Visual Lab

OduumancHbiit canT: www.eksis.ru

3nekTpoHHan noyta: eksis@eksis.ru, software@eksis.ru
Tenedor: 8 (800) 222-97-07

(C) AO "3KCUC", 2012 - 2025

4 oK

Puc. 1.1. UudopmanrionHoe okHO «O mporpamme»

CucremHbIle TPeOOBAHUA
JIns KOppeKTHOW paboThl MPOTPaMMbl KOMITBIOTEDP JOJKEH COOTBETCTBOBATH
CIEAYIOIIUM TPEOOBAHUSIM:

e |BM-coBMecTUMBII KOMITBIOTED;

e [Ipomeccop ¢ apxutektypoit X86-64 (AMD64) u TakTOBOH YacTOTOW HEe MeHee 2
[T

e He menee 2 rurabaiiT orepaTUBHON MaMsITH

e He menee 200 merabaiiT cBOOOJHOrO MecTa Ha JUCKE (HE YUYMTHIBAs MECTO MOJ
0a3y JaHHBIX);



o 32-paszpsimHas wiu 64-paspsaHas oneparmonnas cuctema Windows (7/8/8.1/10/11)
wm  Windows Server (2008/2012/2019/2022); 64-pa3psiaHasi  onepaidoHHast
cuctema Linux (Ubuntu/Alt/Astra/RED wnu 1r06ast coBMecTUMas ¢ HUMH).

]_IOHOJ'IHI/ITGJH)HBIC CHUCTCMHBIC TpC6OBaHI/IH (OTHOCSIHII/IGCH K KOHerTHOﬁ
OﬂepaHHOHHOﬁ CI/ICTeMe) YKa3aHbl OaJICC B pasaciiax 00 YCTAaHOBKC W YIAJICHHH

IIPOTPAMMBL.



2. YcTtaHOBKa 1 yaaneHue nporpammbl B OC Windows

YcTaHOBKa W yJallcHUE MPOrpaMMbl B OmepaloHHBIX cuctemax Windows
ocyiiecTBisieTcs: 4epe3 MSl-uncramnstop — aitn ¢ pacmmpeHreM MSI, KOTOPBIH
YCTAHABJIMBACTCS C MOMOIIBIO CUCTEMHON YTHINUTBI MSiexec. MSI-uHcTamsiTop MoKeT
OBITh YCTAaHOBJIEH KaK yepe3 rpaduyeckyro 000J0YKy, TaK M 4epe3 KOMaHAHYIO CTPOKY
(BKJIFOUAst BO3MOKHOCTh YCTAaHOBKH uepe3 rpymmoBsie noautuku Active Directory).

Buumanme! [ yCTaHOBKM M yJal€HUs] MPOrpaMMbl MOTYT MOTPEOOBATHCS IpaBa
aAMUHHACTPATOPA CUCTEMBI.

OOparuTe BHHMaHHE, YTO TI0 YMOJYaHHIO JOCTYH K TMamnke c Qainamu
KoHurypamuu u 6a3 mganHeix nporpammbl (\ProgramData\eksisvisuallab) nmeror Bce
H0JIb30BaTeM. Bbl MOXKETe BPYYHYIO OTPaHUYUTH JOCTYN K HEW ISl OMpenei€HHBIX
TIOJIE30BATENICH, €CIT 3TO HEOOXOMMO C TOYKH 3PCHUSI OE30ITaCHOCTH.

YcTraHoBka 4epe3 rpaguuecKyr0 000J104KY
Jlns ycTtaHOBKU d4epe3 rpaduueckyro 000JI0OUYKY HEOOXOAMMO 3aIllyCTUTh MacTep
YCTaHOBKH JIBOMHBIM Ha)KaTHUEM JIEBOW KHOTIKU MBI TI0 MSi-aiiny (puc. 2.1).

CymiecTByeT HECKOJIBKO BEPCUN HHCTAIUISITOPOB, PA3IMYAOUIMXCS PA3PSAHOCTHIO
nporpaMMbl («_X86» u «_X64» B mMmenu (aiina mis 32-paspsaHoit wim 64-pa3psaHoi
BEPCUM ONEPALMOHHON CHCTEMbl COOTBETCTBEHHO) U S3BIKOM HHTepdeiica mactepa
YCTaHOBKH («_IU» M «_€Nn» B HUMEHHU (ailia AJii PyCCKOrO M aHIMVIMHCKOIO SI3bIKOB
cooTBeTCTBEeHHO). OOpaTuTEe BHUMAHUE, YTO S3bIK MHTEpQEiica yCTAaHOBIINKA HE CBA3aH C
S3BIKOM HHTep(eiica camoil mporpaMMbl — MOCIEAHUN MOXKET OBITh M3MEHEH B JIFOOOM
MOMEHT pabOThI C IPOrPAMMON (CM. TJIABY «SI3BIK MPOTPAMMBI»).

ﬁ_%l EksisVisuallab_£.5.0 x84 en.msi 23.12.2025 17:28 Maket ycranoewmea Windows 45 964 Kb
ﬁ Ek=isVisuallab_6.5.0_x64_ru.msi Maket ycranoewmka Windows 45 988 Kb
ﬁ_%l EksisVisuallab_£.5.0_x86_en.msi Maket ycranoewmka Windows 36 356 Kb
ﬁ%-l EksisVisuallab_6.5.0_x86_ru.msi Maket ycranoewmka Windows 36 380 Kb

Puc. 2.1. MSI-¢aiins HHCTAISTOPOB TPOTPAMMBI
Hpouecc YCTAaHOBKH COCTOMT U3 CICAYIOIIHMX DTaAIlOB.

1. TlpuBeTcTBHE MacTepa yCTaHOBKH (pHc. 2.2).



i Yeranoska Eksis Visual Lab

Bac npuBeTCTBYET MacTep YCTaHOBKH
o~ Eksis Visual Lab

Eksis Visual Lab MacTep ycTaHoBkM yoTaHoeuT Eksis Visual Lab Ha
KOMMBHOTERE, HawMuTe KHoNKyY “Aanee”, 4Tobel

NPOAOITHNTE, MKW KHOMKY "OTMEHE", 4ToDbI BBIATK 13
MECTEPA YCTEHOBKM,

Puc. 2.2. Hayano nponecca ycTaHOBKH ITPOrpaMMBbl

2. O3HaKOMJICHUE ¥ TPUHATHE JUIEH3HMOHHOIO COTJAIICHUS C TOJb30BaTeieM
nporpammsl (puc. 2.3). s npoaoDKeHus: YCTAHOBKH HEOOXOUMO TPUHSATH YCIOBHS
JIUIIEH3UOHHOTO COTJIAIICHUS, YCTAHOBUB COOTBETCTBYIOLIUI (piiar.



i'§=‘ ¥cranoexa Eksis Visual Lab

NMuueHznoHHoe cornaleHne

I'Imﬁanyﬁv_—ra, BEHMM3TENEHDO NPOYTHMTE CNEQYHIUWES NMUEHSMOHHOE COrNalleHHe,

NUUEeHInoOHHOE CoTnaLeHHe "

HacToAuwee NMUEH3IMOHHOE cornaweHue (ganee "MuyeHsmua")
3AKMNHOUAETCA MEROY GHUIMUECKMM MW KPUOWUECKUM NULOM (danee
"NMuueHsmuat") n AD "IKONONMUECKME CEHCOPD! M cucTembl” (AC
"IKCKUC"), ApnAwwKmea NnpaecobnagaTenam MCHNHUMTENBHbIX
npae Ha NnporpammHoe obecneyeHdne (ganee "MuueHanap”).

Mepen MCcNonNe3CBaHWEM NPOrPaMMHOro obecneyeHwmA
BHHMMAaTeNeHO 03HaKOMEBTECE CVCNOBMAMK HaCTOALLETD i

[ ]2 npuHMMato Yonosus NMUEH3MOHHOrD CorNaLeHUS:

[eyaTts Hazan Oanee OTmena

Puc. 2.3. JIuntensnonHoe cornamenue ¢ noiab3zosareneM Eksis Visual Lab

3. Beibop wMecta ycraHoBku mnporpammbl (puc. 2.4). Ilporpamma MoOXeT OBITH
YCTaHOBJICHA B JIFOOYIO MAIKY MO BHIOOPY MOJIL30BaTENS.



|§—-'- ¥cranoexa Eksis Visual Lab

Manka HazHaYyeHHA

HaemuTe kHony “anee”, ytobel yoTaHoEMTE B ManKy No yMondaHuo. Ha...

YrraHoska Eksis Visual Lab s:

IC:‘-,F‘mgram Files (x86)\ I CMC\Eksis Visual Lab,

M3MEHHTE...

Hazan ' fdanse OTmena

Puc. 2.4. Bei6op MecTa ycTaHOBKH ITPOrpaMMBbl

4. TlonTBepxaeHue ykazaHHBIX HacTpoek (puc. 2.5). Ilpm HE0OXOIMMOCTH MOKHO
BEPHYTHCS Ha NIPEABIAYIIME 3TANbl U U3MEHUTh HACTPOMKHA YCTaHOBKHU.
Haxxatne kHONKM «YCTaHOBUTH»  BBINOJHAET HENOCPEACTBEHHYIO YCTAaHOBKY
IIPOTrPaMMbl HA KOMIIBIOTED.

i'n.:T"l ¥cranoexa Eksis Visual Lab

MporpaMMa roToBa K ycranoeke Eksis Visual Lab.

HaMUTE KHOMKY “YCTaHOBWTE ", YTobkl HAYaTE YCTaHOBKY, YTobkl NpOCMOTPETE MKW
M3MEHMTE MNEPEMETPLI YCTAHOBKM, HEXMWUTE KHoMKY "Hasaa ", HawmiTe KHonky
“OTMEHE" ANA BEINOAA M3 MPOrpaMHel.

Hazan E YCTaHoBUTE i OTMeHa

Puc. 2.5. TloaTBepskeHNEe YKa3aHHBIX HACTPOCK YCTAHOBKU MPOTPAMMBI



5. Oxupganue ycTaHoBKu (puc. 2.6). 3amojiHEHHWE TOJIOCHI TMPOTrpecca OTPakaeT XO.
IpoIecca YCTaHOBKHU MPOTPaMMBI.
Haxartne xkHOmKM «OTMEHa» TPEpPBET MPOIECC YCTAHOBKA M BEPHET KOMITBIOTED B
HCXOJIHOE COCTOSIHUE.

i'§—~' ¥cranoexa Eksis Visual Lab

Ycranoeka Eksis Visual Lab

Mogowaute, noka bynet sasepweHa yoTaHoeka Eksis Visual Lab.

CocToaHKe:

Hazan Odanee OTMEHE

Puc. 2.6. Xox nporecca yCTaHOBKU IPOTPaMMBI

6. 3aBepileHNE YCTAHOBKYU M BBIXOJ U3 MacTepa yCTaHOBKH (pHcC. 2.7).



jier Ycranoska Eksis Visual Lab

Ycranoeka Eksis Visual Lab ycnewno
3aBepllieHa.

oV

HamMuTe KHoNKyY "ToToB0"™ ANA BRIXOAA M3 NPOrpaMMB.

Eksis Visual Lab

Hazan loToso OTtmena

Puc. 2.7. 3aBepiieHue yCTaHOBKU IPOrPaMMBI

Ynanenue yepe3 rpagpuuecKyr0 000J04YKY
JUist  ypaneHus: YCTAHOBJIEHHOM MpOrpaMMbl uepe3 TIpapuueckyro 000J0UYKY
HEOOXOMMO 3aIyCTUTh MacTep YCTAHOBKU JBOMHBIM HA)KATHUEM JICBOW KHOTIKH MBIIIH 1O
msi-gaiiny (puc. 2.1).

[Ipouecc yaaneHust COCTOMT U3 CIEAYIOLUIUX 3TANOB!

1. TlpuBercTBHE MacTepa ycTaHOBKH (puc. 2.8).



i'§=‘ ¥cranoexa Eksis Visual Lab

Bac npuBeTCTBYET NporpamMmMa ycTaHOBKK
Eksis Visual Lab.

MporpaMMa yCTaHOBKK NOZEONAET MIMEHWTE cnocob

YCTEHOBKM KoMnoHeHTos Eksis Visual Lab wnn yaanuTe
A&HHEIA NPOAYKT € BSLUErD KOMNBKOTERE. HamMuTE
"Nanee”, 4yTofkl NPOAOMHMTE, MAM "OTMEHE", YTOBLI BRIATH
W3 MParpaMiel YoTSHOEKM,

Eksis Visual Lab

Puc. 2.8. Hauano npomuecca ynaneHus porpaMmbl

2. BwiOop meicTBusI yaajaeHus mporpamMmmel (puc. 2.9).

i'§—~' ¥cranoeka Eksis Visual Lab

HzMeHeHHe, HCNPABAeHKE WK YAAMeHHe YCTAaHOBMSHHbBX KOMNOHEeL

EbIEEDHTE anepauMiD 4nA BeINONHEHKWA,

MzMEHMTE

Eksis Visual Lab He ofnanaeT dyHKLMAMK, BEIDMPSEMEIMWN HESSBMOMMO,

MonpaenTe

BoCCTaHOBNEHME NOCAEAHWX WAMOE YCTEHOBKK - MCTPABENEHIME
HEAOCTSHOWLAX MMM NOBDEX A EHHBIX DAAN0E, ADNLIKOE W 3aMWCER pEECTPa.

[ Yaanute ;

¥aaneHue Eksis Visual Lab © oaHHOro KoMABKITERS.

Hazan Hdanee OTMeHa

Puc. 2.9. Bei6op neficTBUs yaaneHus MPOrpaMMbl

3. O3HakomiieHHE ¢ MHPOPMAIUEH 00 OCTAIONUXCS MOCHIE YAAJICHUS TPOrpaMMBbI (aiinax
(puc. 2.10). Ilocne ynameHHs Ha KOMIBIOTEPE OCTArOTCS (haiibl HACTPOSK W 0Oa3



JAHHBIX, KOTOPbIE MOTYT 3aHHMAaTh JOCTATOYHO OOJBIION OO0BEM MaMSITH Ha JHCKE.
Ot ¢daiiael  HEOOXOAUMO yAaduTh BpyYHyI0. Ilo ymoiyanwio d3TH  (aissl
pacnonoxkensl B mamke eksisvisuallab B manmke ProgramData, maxopsimeiics Ha
CHUCTEMHOM JIMCKE.

i‘;—-'- ¥cranoeka Eksis Visual Lab

Mainm HacTpoek U baz paHHbIx

BHIMMAHIME! Mocne yaaneHWA NparpaMtel B nanke C:\ProgramData’eksisvisuallaby,
ocTako TR Gains! HACTPoeK M B33 AaHHLIX, KOTOPEIE MOCYT 3EHWMATE A0CTATOYHD
Donbwoi obbEM NamATK Ha aucke. Ecnk Bel HE NNaHWPYETCA ManonesoeaTe Eksis Visual
Lab B naneHefWen, yaanuTe ST Qainel BRyHHYID.

Hazaa fdanee ¢ OTMeHa

Puc. 2.10. O3nakomnenue ¢ uHpopMmarpen o0 ocraromuxcs ainax

4. TlonTBepxaeHue yka3zaHHBIX HacTpoek (puc. 2.11). Haxatme KHONKH Y IaauThy»
BBITIOJIHAET HEMIOCPEICTBEHHOE YAAJIICHUE MPOTPaMMBbI C KOMITBIOTEPA.



i-n.;:" ¥cranoexa Eksis Visual Lab

MporpaMMa roToBa K yaoanedmo Eksis Visual Lab.

HasmMuTe KHoNKY “¥aanuTe", 4Tobbl yaanuTe Eksis Visual Lab. YTofkl npocMoTpeTe
MW MEMEHMTE MAPSMETDEl YCTAHOBKK, HEMMUTE KHONKY "Hazaa ", HamMuTe KHoMKy
“OTMEHE" ANA BEINOAA M3 MNPOrpaMMel.

Hazan E ¥aanuTh 1 OTmeHa

Puc. 2.11. [TonTBepxaeHue ynaneHus IporpaMMsl

5. Oxumanne ypaienus (puc. 2.12). 3amojHEHHE IOJIOCHI Mporpecca OTpa)kaeT XOoj

IIPOIIECCA YAAIEHUS TPOTPAMMBL.
Haxxatne knomkm «OTmeHa» MpepBET MPOLECC YAAIEHUS M BEPHET KOMIIBIOTED B

HCXOOAHOEC COCTOAHUC.

i',;:- ¥cranoexa Eksis Visual Lab

Ynaneune Eksis Visual Lab

MoQo#AMTE, NOKA NPOrpaMMa YCTEHOBKK yaanuT Eksis Visual Lab.,

CocToAHKe: ¥ aaneHWe ApneIkos

Puc. 2.12. Xon npouiecca yianeHus IporpaMMel



6. 3aBepiicHHE yaalieHUs U BBIXOJ] M3 MacTepa ycTaHOBKH (puc. 2.13).

ii,;_.—-'- ¥cTanoeka Eksis Visual Lab

Ycranoeka Eksis Visual Lab ycnewno

i JdBeplleHa.
IV ‘

HammuTe KHoMky “ToToB0"™ ANA BRIX0OAE M3 NPOrpaMMel,

Eksis Visual Lab

Hazan loToeo OTmMeHa

Puc. 2.13. 3aBepiienue yaajaeHus mporpaMmbl

YcraHoBKa Yepe3 KOMAHAHYIO CTPOKY
JUisi yCTaHOBKM uepe3 KOMaHAHYIO CTpOKy Oe3 rpaduyeckoro uHTepdeiica u
B3aMMOJICKCTBHSI C IOJIb30BAaTElIeM BBEAWTE KOMaHay Msiexec.exe /i <myThb k daiiay
uHCcTALIATOpa> /N (Hanpumep, msiexec.exe /i C:\EksisVisualLab.msi /gn).

YaajieHue 4yepe3 KOMAHIHYIO CTPOKY
JUist  ynaneHuss mporpaMMbl  4epe3 KOMaHIHYI0 CTpPOKy ©0e3 rpaduieckoro
uaTepderica ¥ B3aUMOJICHCTBUSA C IOJIb30BAaTEJICM BBEAWTE KOMaHIy MSiexec.exe /X
<myrb K ¢aiiay uHcTa)UIATOpa> /N (HampuMmep, — msiexec.exe /X
C:\EksisVisualLab.msi /gn).

BwmecTo myTn kx (haiiny MHCTAIATOpAa BBl MOXKETE HCITOJIB30BaTh UACHTHU(PHUKATOP
YCTaHOBIIIMKA MPOTPAMMBI. DTOT UAECHTU(HUKATOP YHHUKAJCH /I KaKJIOTO yCTAHOBIIHKA,
y3HATh €r0 MOXHO, HAIIPUMEDP, B CBOMCTBAX SPJIbIKA TSl yIaJE€HUS MPOTPAMMBbI B TIANIKE C
yCTAHOBJICHHON mporpammoit (puc. 2.14). B 3TOoM ciiydyae koMaHIa yAajJeHHUS MOKET
BBITJISAICTD CieayronumM oopasom: msiexec.exe /uninstall {18D666B1-F975-4B2C-81D1-
AB6A464DAD19} /gn.



I . == %
fir CeodcTea: ¥4anwTe nporpammy

BesonacHocTe MNoppofHo [penbiayLMe Bepcn
DBuyme Apnkik ¥ew-cyrmel hafinos
‘_-';u' Yoanute nporparary
[ Jiiv
Twn obbekTa: Mpunoxeqme

Pacnonoxenwe: System32

DfvexT: |"J: {18D666B1-F575-4B2C-81 D1-AB'EA¢E4DAD'IEI'H|

Pabouas nanka: | |

BeICTPRIA BRIZOE: | Het |

CikHo: DBbMHEIA paSMED OKHE e

KormeHTapuii: |‘:-"u.an|.-1Tb nporparry Elsis Visual Lab o rmmnbrm|

Pacnonoxerwe dafina | CMenTe sHadok...| | JononHuTtensHo...

v [T

Puc. 2.14. UnenTrduxarop oHON U3 BEPCUI YCTAHOBIINKA IPOTPAMMBI

Buumanue! Ilocne ynanenwss mporpaMMbl Ha KOMIBIOTEpE OCTalOTCsA (hailiibl
HACTPOEK U 0a3 JaHHBIX, KOTOPhIE MOT'YT 3aHUMATh JOCTATOYHO OOJIBIION 00BEM MaMSITH
Ha JOucke. DTH (aibl HEoOXOAMMO YAATUTh BpyduHyr. [0 yMom4aHuio 3TH (aiiisl
pacnonoxkensl B mamke eksisvisuallab B manke ProgramData, naxomsmieiicss Ha
CHUCTEMHOM JIMCKE.



3. YctaHoBKa n yaaneHue nporpammbl B OC Linux

VYcraHOBKa W yAalieHWE MPOTpaMMbl B ONEPAalMOHHBIX cucTemax Linux (64-
pa3psIHBIX BEPCHUSX) OCYIIECTBIsICTCS uepe3 mNakeTHbid meHemxkep DEB wnin RPM
(3aBUCHUT OT KOHKPETHOTO AUCTPUOYTHBA).

JIist KOppEeKTHOM paboThl MPOTPAaMMBI B CHCTEME JOJDKHBI OBITh YCTaHOBJICHBI
cieayronme OuOINOTEKU:

o Libgtk-3 (https://gtk.org) ucmonb3yercs s co3mganus rpadudeckoro uHTepderica
TI0JIB30BATEISI, U PACIIPOCTpaHsIeTCs 1o cBoOoaHOM JureH3un LGPL;

e Libusb-1 (https://libusb.info) wucnome3yercs mns cBsI3M ¢ mpubOpamMu IO
untepdericy USB, u pacnpoctpansiercs mo ceodoanou nunensuu LGPL;

o Libsqlite3 (https://sglite.org) wucmomnb3yeTcst mias ympaBieHHs 0a3aMd JTaHHBIX

U3MEPEHUI U COCTOSTHUM MPUOOPOB, U PACIPOCTPAHSIETCS MO JIMIEH3UU CBOOOAHOM
PD.

Hcnonbs3zyemple OMOMMOTEKM OOBIYHO MPEAYCTAHOBIEHBI BO BCEX IMOIYJSPHBIX
nuctpuOyTrBax LinuX u He TpeOyrOT OTACEHOM YCTAaHOBKH.

Eksis Visual Lab ckommuimmpoBaH ¢ MCHOJIb30BaHUEM OWUOIUOTEYHBIX (DaiJIOB OT
Ubuntu 20.04 LTS, omHako HCHOJIB3yeMbIe MPOTPaMMOi (YHKIIMU SIBISIOTCS OOIIUMHU
JUIsL BCEX OTEPAIMOHHBIX CHCTEM cemercTBa Linux.

OOpaTnTe BHUMaHUE, YTO MTOCIEC YCTAHOBKHA HEOOXOAUMO MEPE3aANTH B CUCTEMY HJIH
nepe3arpy3uTh KOMIIBIOTEP, TaK KaK B IPOILECCE YCTAHOBKHM TEKYIIMH II0Jh30BaTEIb
nobasnsercs B rpynmnsl dialout u plugdev, dro mo3BossieT mporpamMme HCIOJb30BaTh
nocJyenoBaTenbHbie mopThl 1 USB.

Ecmu mpu ycTaHOBKE HE yIal0Ch 100aBUTh TEKYIIETO MOJB30BATENSA B TPYIIIBI IS
J0CTyIa K mocienoBateasHsiM mopram (dialout) u USB-ycrpoiicteam (plugdev), to npu
HEOOXOIMMOCTH ClieNiaii Teé 3TO BPYYHYIO, BBIMOJIHWB B KOMAHJHOW CTPOKE KOMAaHJIbI
usermod -a -G dialout <umsi moawb3oBaTtenass> u usermod -a -G plugdev <ums
10JIb30BaTeJ s>,

OOparure BHUMaHWE, YTO TO YMOJYAHUIO BIAJENbIIEM TAanoK ¢ Qainamu
xouduryparmu (/usr/etc/eksisvisuallab) u 6a3 nanusix (/var/lib/eksisvisuallab) ssrsercs
root ¢ rpymmoii evl, a mpaBa yctaHoBieHbI B 2777. DTO O3Ha4YaeT, 4YTO JHOOOM
MI0JIB30BATE)Ib MMEET TIOJHBIM JOCTYN K ATUM Tankam u ¢aiiiam B Hux. Co3maBaeMble
(aiiiel B 3TUX MMamkax aBTOMATUYECKH MoyydaroT rpymmy evl u momnble mpaBa yis
J1r000r0 MOJIL30BATES.



Bbl MOXeTe M3MEHHTHh 3TO IMOBEACHHE, €CIIM 3TO HEOOXOIMMO C TOYKH 3PCHHS
Oe3omacHocTH. JIJis 3TOro HM3MEHHTE IpaBa JTHUX Mamok Ha 2775 (Bmagenern u
MIOJIB30BATCIIM TPYIIBI MMEIOT IOJHBIA JOCTYI, OCTajJbHbIE MOTYT TOJBKO YHTATh)
komaugamu chmod -R 2775 /usr/etc/eksisvisuallab u chmod -R 2775
Ivar/lib/eksisvisuallab, a 3aTem n06aBbTE TIOIB30BATENS, UCTIONB3YIOMIETO MIPOTPAMMY, B
rpyminy evl komangoi usermod -a -G evl <ums nmoJsib3oBaTenss>.

Cy1iecTByeT HECKOJIbKO BEpPCHIl HMHCTALISTOPOB, A3BIKOM HHTepdeiica macrepa
YCTaHOBKH («_U» M «_€Nn» B WUMEHHU (Qailna AJii PyCCKOTO M aHIJIMKACKOTO SI3BIKOB
COOTBETCTBEHHO). OOpaTuTe BHUMAaHUE, YTO SI3bIK MHTEpdeiica yCTaHOBIIMKA HE CBS3AH C
A3BIKOM HHTep(eiica camMoil mporpaMMbl — MOCIAEAHUN MOXKET OBbITh MU3MEHEH B JHOOOM
MOMEHT palbOoThI C MPOrpaMMon (CM. TJIaBy «SI3bIK IpOrpaMMBbD»).

Jist OC Linux cyIecTByeT TOJIBKO 64-pa3psiiHasi BEpCHUs POTPAMMBI.



YctaHoBKa n3 deb-nakeTa
Nucramnsauuonnsie DEB-makers! mpenHa3zHaueHbl UIs1 ONEPAIMOHHBIX CHCTEM,
UCHOJB3YIOMMX ~ MeHemkep nakeroB  dpkg. Takumu — sSBJISIOTCS,  HalpHMep,
pacrnpocTpanénHas cBoOoaHas omeparronHas cucrema Ubuntu Linux u oTedecTBeHHas
oreparonHas cucrema Astra Linux.

YcraHoBKa 4epe3 rpapuueckyo 000J104Ky
QApt — rpaduueckas 0000YKa AJI1 YCTAHOBKH MPUIIOKEHHM, UCIIONB3YIOMIASACS B
Astra Linux. [yis yCTaHOBKM JOCTATOYHO MPOU3BECTH JBOMHOE HAKATHE JICBOM KHOIIKH
MBIIIH TI0 ycTaHoBOYHOMY deb-makety (puc. 3.1), HaxkaTh KHONKY «Y CTaHOBHUTH ITAKET» U
BBECTH MapoJib aIMUHUCTpATOpa CUCTEMBI (puc. 3.2), JOXKAATbCA OKOHYAHHUS IMpollecca
aBTOMATHYCCKOM ycTaHOBKH (puc. 3.3).

#4 YcTaHoeka naketoe — evl — Mporpamma QApt..

@ MakeT: avl
CocToAHKWe: Boe 3aBUCMMOCTIA }l’,ﬂDBﬂETBDP-EHH.
Onucanne MogpobHoct  Cogepxawmeca daidne -« »
Eksis Visual Lab

SCADA-nporpamma pazpaGoten AQ "3KCHC" Eksis
Visual Lab,

~ YTaHoBWTb NakeT @ OTMeHa

Puc. 3.1. Hagano nporiecca ycTaHOBKH pOTrpaMMbl mocpeactBoM QApt



= TpefByetca ayTenTudukauna — ArenT PolicyKit1 ot KDE - 0O =

' Install or remove packages

MpyAoXeHWe NeITaeTcA BeINONHWTE AEACTBWE, KoTopoe TpebyeT
AONONHWTENEHEIX MPWEBWAErMA. JnA 3Toro Tpebyerca
ayTEHTUGKWKALNA.

Maponk: | |

MoapobHocTi == Aa OTmeHa

Puc. 3.2. BBoa naposis aMUHUCTpATOpPa CUCTEMBI JIJIsl YCTAHOBKH MPOTPaMMBbl

Puc. 3.3. Ycnemnas ycTaHOBKa IPOTrPaMMBI € )KYpHAJIOM X0J1a YCTaHOBKH

YcTaHoBKA Yepe3 KOMAHIHYIO CTPOKY
Menemkep makeroB dpkKg pabGoTaer mMmOCpEeACTBOM KOMAaHAHOW CTpOKHU. Jls
yCcTaHOBKK mporpamMmbl  depe3 dKPg OTKpoiTe TepMHHANI, MepeiiinTe B ManKy ¢
YCTaHOBIIMKOM, BBeauTe komanay sudo dpkg -1 <myrh Kk ¢aiiry mHCTALIATOpAa>



(mammpumep, sudo dpkg -i evl _6.0-0_amd64.deb), BBemure maposib agMUHECTpaTOpa
CHCTEMBI U JIOKIUTECH OKOHYAHHUS IIPOIIECCa YCTAHOBKHU IporpaMMel (puc. 3.4).

= ~:bash— TepmuHan Fly - 0 x

Mailn  MNpaeka HacTpolika Cnpaeka

a & B Q s v

administrator@astra:~% sudo dpkg -i evl_6.B-B_amdbd. deb

Bribop padee He BwbpanHoro nakeTa ewl.

(HTeHue Daswl gaHHblX .. H3 gadHbll MOMEHT yUcTadobnedo ZH4Y346 dadnoB u katanor
oB .

HDQFDTDEHa K ] 6. H-B_amdbd.deb ..

iE_ 6.0}
UbpabaTwBawTca Tpurrepel gnda deskiop-file- u+il: (B.26-1lastral)
UbpabateiBawTCcs TpUrreps gna mime-support | .
UbpabatubBawTtca Tpurrepw gna hicolor-icon- +hHmH (H.17-2]

administrator@astra:~% |

Puc. 3.4. YcranoBka mporpammel uepes dpkg

Ecimn xomanma SUdO He MOAmEpKUBAeTCs B Ballell CHCTEME, IEPEKIIIOUNTE
MI0JI30BATEIISI KOMAHA0M SU C BBOJOM IAPOJIsi aIMUHUCTPATOPA CUCTEMBI.

B cnydae ycmemiHod ycTaHOBKM TporpamMma OyneT JOCTYMHa MO TePMHUHAILHOMN
KoMaH/ie evl, a Take MOSIBUTCS B TVIABHOM MEHIO OIMEPAIMOHHOW CHCTEMBI MMOJI HUMCHEM

«Eksis Visual Laby (puc. 3.5).



ubaetca naket evl (1.H)
TobawTca Tpurrepe gna desk
TelBawTcd Tpurrepel gna mime
ToBawTca Tpurrepws gna hicolo
strator@astra:~$ []
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Mownck...
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[+ 3aeepwenne pabotei..  Ludpoesie cepTudukars XCA
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Puc. 3.5. 'maBHoe mento OC Astra Linux CE ¢ ycTaHOBIEHHO# TporpaMMoit

YianeHnue nporpaMmbl Yepe3 KOMaHJAHYI0 CTPOKY
Jlnst ynaneHus mporpammbl BBeaute komanay sudo dpkg -r evl, ykaxwure maposb
aJIMUHHCTPATOPa CHCTEMBI H JIOKIUTECh OKOHYAaHUS mporiecca yaaneHus (puc. 3.6).

Ecin xomanma SUdO He mMoauep)KMBaeTCs B Ballel CHCTEME, NEPEKIIIOUNTE
MOJIH30BaTEJIsl KOMaHI0M SU C BBOJIOM MApOJisl a IMUHUCTPATOPA CUCTEMBI.



= ~:bash— TepmuHan Fly

Mailn  MNpaeka HacTpolika Cnpaeka

- & H Q s v

administrator@astra:~% sudo dpkg -r evl

(HTeHue Bazbl gaHHbiX .. H3@ QaHHbldl MoOMeHT ucTadobBneno 284743 tadna u katanora
I

YganseTca evl (H.H) .

UbpabaTwbBawTca Tpurrepo gna hic

UbpabatnbawTca Tpurrepn gnd desktop-file-uti

UbpabaTwbBawtca Tpurrepe gnd mime-support (3.

administrator@astra: ~5 |

Puc. 3.6. Y nanenue nporpammel yepe3 dpkg

Buumanmue! Ilocne ynaneHuss mporpaMMbl Ha KOMIBIOTEPE OCTAIOTCS  (Dailiibl

HACTpoeK W 0a3 JaHHBIX, KOTOPHIE MOTYT 3aHUMAaTh JOCTATOYHO OOJIBIION O0BEM Ha

nucke. OTu (Gaiiisl He0OXOUMO yHaluTh BpydHyto. [lo ymMomuanuio ¢haiiisl HaCTpOEK
pacnonoxensl B /usr/etc/eksisvisuallab, daiiner 6a3 nanneix — B /var/lib/eksisvisuallab, a

BpeMEeHHbIC (aiisbl 11 paboThl IporpamMmel — B /run/eksisvisuallab.



YcTtaHoBKa U3 rpm-nakeTta
I/IHCTaJIJI}II_II/IOHHBIC RPM-nakeTsl npeaAHa3sHA4YCHbI JI OIICPAMOHHBIX CHCTCM,
HCIIOJB3YIOINX MCHCIKEP IMAKCTOB rpm. Takumu SABJIIAIOTCA, HAIIPUMEP, OTCUCCTBCHHAA
omepaimonHas cuctema Alt Linux.

YcraHoBKa 4epe3 rpapuueckyo 000J104Ky
B oreuectBenHol oneparnuonHoi cucteme Alt Linux mcmonbs3yercs rpadudeckas
00o0Ji0ouKa, KOTOpas MO3BOJISIET YCTaHABIMBATh B CHCTEMY HOBBIE MpoOrpammbl. Jlis
YCTaHOBKH dYepe3 TrpaduyecKyro 00O0JOUYKY TOCTATOYHO MPOM3BECTH IBOMHOE Ha)KaThe
JeBOM KHOMKM MBIIIM TIO0 YCTAaHOBOYHOMY IpMm-makery (puc. 3.7), HaXKaThb KHOIIKY
«YCTaHOBUTH» M BBECTU Mapoib aJMUHHUCTpaTopa cucteMbl (puc. 3.8), MOXKIATHCS
OKOHYAHHS TPOIIecca aBTOMATUIECKOH ycTaHOBKH (puc. 3.9).

ES YcTaHoBKa RPM |

Ycranoeka naketoe RPM

i

CNWCOK NAaKeToB ANA YCTAHOBKA MK obHOBNEHWA:

fhome/alt/evl-6.0-0.x86_64.rpm

BHWMAHMWE! HacToRTenbHO pEKOMEHAYETCA HE YCTaHaBNMBaTh NaKeTsl RPM n3
| thainoB. cnons3yiiTe NakeTHLIE PENO3UTOPMIA BALLETD AWCTPMEYTUES Kak Be3onacHbi

——' WCTOYHWEK NPOTPaMMHOIG OBECNEYEHIA.
@gnamamb xQTMEHa

Puc. 3.7. Hagaino nporecca yCTaHOBKH ITPOTPAMMEI TIOCPEICTBOM Irpapuaeckoil 000JI0UKH




BBeguUTe Naponb

Utobkl BRINONHWTE "packageinstall”,
HeobxogKrma AonoNHUTENEHAA MHPOPMaLWA.

BEegMTE NAp0oNL CUCTEMHOND 30MUHUCTPATOPa root: “ l

l Dok J l @DTMEHHTb ‘

Puc. 3.8. BBoa maposist aqMHHHCTpAaTOpa CUCTEMBI JUISl YCTAHOBKH ITPOTPAMMBbI

K= YcTaHOBKa NaKeToB (0T cynepnonb3oBaTens) X
| YCTaHOBKA NaKeToB
| NoxanyhcTa, NoLOMONTE...

NoAroToBKa K YCTaHOBKE: NpoBEpKa 0BHOBNEHWIA U 3arpy3ka NakeTos...

| 0%

MokazaTe NogpobHoCcTK == OTmeHa

Puc. 3.9. TIpouecc ycTaHOBKH NPOTrpaMMbl

YcTaHoBKA Yepe3 KOMAHIHYIO CTPOKY
Menemkep mnakeToB IPM paboTaeT MOCPEACTBOM KOMaHAHOW CTpokw. Jlms
YCTaHOBKH TIPOTpaMMBbl uepe3 [PM OTKpOWTEe TEpMHHAJ, TNepeHauTe B TAamKy C
YCTAHOBIIUKOM, BBEAWUTE KOMaHay Sudo rpm -iv <myTh K ¢aiily HHCTAISATOpa>
(marmpumep, sudo rpm -iv evl-6.0-0.x86_64.rpm), BBeauTe Mapojib aJIMUHUCTPATOPA
CHCTEMBI H JIOKIUTECh OKOHYAHUS MpoIecca YCTaHOBKH mporpammbl (puc. 3.10).



m alt@host-56: f/home/alt

®aidn Mpaeka Bwg Mowck Tepmunan Cnpaeka

alt@host-56 su
Password:

rpm -iv evl-6.8-0.x86 64.rpm
MoaroToOBKa NAKEeTOoB. ..
usermod: rpynna «plugdev» He cywecTByeT
evl-6.0-0.x86 64
Running /usr/lib/rpm/posttrans-filetriggers

Puc. 3.10. YcraHoBKa nmporpaMMel uepe3 rpm

Ecin xomanma SUdO He mMOmmep)KMBaeTCs B Ballel CHCTEME, NEPEKITIOUNTE
MOJIH30BaTeJIsl KOMaHI0M SU C BBOJIOM MapoJisl a IMUHUCTPATOPA CUCTEMBI.

B cnywae ycnemiHoi ycTaHOBKM mporpamma OyAeT JOCTyIHA MO TEPMUHAIBbHON
KoMaHJie evl, a Takke MOSIBUTCS B TJIABHOM MEHIO OINEPAIMOHHOW CHUCTEMBI MO/ UMCHEM

«Eksis Visual Lab» (puc. 3.11).
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Puc. 3.11. I'naBroe Mento OC Alt Linux ¢ ycTaHOBIEHHON MPOrpaMMOit

YaajeHue nporpaMMbl Yepe3 KOMAHIHYIO CTPOKY

Jlnst ynaneHus: mporpaMMbl BBeuTe KoManay sudo rpm -ev evl, ykaxure maposib
aJIMUHICTPATOpPa CUCTEMBI U JIOKIUTECh OKOHYAHUS Tiporiecca yaaneHus (puc. 3.12).

Ecin xomanma SUdO He mMOauep)KMBAaeTCs B Balled CHCTEME, NEPEKITIOUNTE
MOJIH30BaTEJIsl KOMaHI0M SU C BBOJIOM MApOJisl a IMUHUCTPATOPA CUCTEMBI.



m alt@host-56: f/home/alt

®aidn Mpaeka Bwg Mowck Tepmunan Cnpaeka

rpm -ev evl
MoaroToBKa NakeTos...
evl-6.0-0.x86 64
Running /usr/lib/rpm/posttrans-filetriggers

Puc. 3.12. Y nanenue nporpamMmsl gepe3 rpm

Buumanmue! Ilocne ynanenuss mporpaMMbl Ha KOMIIBIOTEPE OCTAIOTCS (Dailiibl
HACTpOeK W 0a3 JaHHBIX, KOTOPHIE MOTYT 3aHUMAaTh JOCTATOYHO OOJIBIION OOBEM Ha
nucke. OTu (Gaiiiel He0OXOUMO yHaluTh BpydHyto. [lo ymMomuanuio ¢haiiisl HaCTpOEK
pacnonoxensl B /usr/etc/eksisvisuallab, daiiner 6a3 nanneix — B /var/lib/eksisvisuallab, a
BpeMEeHHbIe (ailibl 11 padoThl IporpamMmel — B /run/eksisvisuallab.



4. Cucrtema nuueH3npoBaHUA

[Tpu mepBOM 3amycke MporpamMMbl, a TakKe, eClIu 10 KakKuM-TnO6o nmpuunHam EVL
HE MOKET IIPOYMTaTh (haiii ¢ nuueHsrnonHoi nudopmarnumeii licenses.file (nau nmpoussectu
¢€ BaJIMIALIMIO), ITOSIBUTCS OKHO BBOJIA JUIICH3MOHHOMN MHpopMaluu (puc. 4.1).

NMuueHznA x

JNMALEH3MOHHEIA KNHY

ID KoMNbHOTERE
F201-0366-F56B-63BA

Kog akTueaunn

Mony4uTe KOO aKTUBALIMK OT CEpBepa

Ok
5 OTMeHa

Puc. 4.1. OxnHo BBOJAa M aKTHUBAIlMHX JIMIICH3MOHHOI'O KJIH04Ya

B none «JIuieH3nOHHBIN KITIOY» HEOOXOIMMO BBeCTU KomOMHanuio 16 OykB u
1idp, MOTYYEHHBIX TPH MMOKYIKE MporpaMMbl. Eciiu KiIrou KOPPEKTHBIN, TOJIE €r0 BBOJA
CTaHeT 3eJEHBIM, a B TI0JIE HIKE 0TOOpa3uTCst HHGOPMAIIHS O THUTIC JIMIICH3HUH.

B mone «ID kommbroTepa» oToOpaxkaeTcs WACHTH(PUKATOP KOMIIbIOTEpa, Ha
KOTOPOM 3aIylieHa nmporpaMmma. IToT UAeHTU(HUKATOP TEHEPUPYETCs] HA OCHOBE MOJCIIU
HEHTPAIBHOTO TPOIIECCOpa U HE COJMEPKUT KaKUX-THOO MepCOHANbHBIX NaHHBIX. CMeHa
OTIEPAIIMOHHON CHUCTEMBI WJIM 000pyIOBaHUA (KpOME IEHTPAJIBHOIO MpoIleccopa) He
BJICUET 32 COOOM M3MEHEHHE UICHTU(UKATOPA KOMITbIOTEpA.

B nmone «Kon akTuBanumn» HE0OX0IUMO BBECTH KOMOHWHAIMIO U3 16 OykB u mudp,
MIOJIYYCHHYIO OT cepBepa JHUICH3UpPOBaHUA. EciIM Ha KOMITBIOTEPE €CTh JOCTYN K CETH
MHTEepHET, TO KOA AaKTHUBAIlMM MOXHO ITOJYYUTh aBTOMATHYCCKH, Ha)KaB KHOIKY
«ITomyunTh KOJI aKTHBAITUU OT CepBepa». B MHOM ciiydae JJIs MOy4YeHUs KOJla aKTHBAITUU
notpedyercs cBs3aThes ¢ TexHuueckoi noauepxkoin AO «IKCHUC.

Buumanme! Kaxnpiii TUIEH3MOHHBIN KIIIOY MOKHO aKTMBHpPOBATh HE OoJiee TPEX
pa3. DTO 03HAYaET, YTO NMPOrpaMMHOE OOECIIEYEHNE MOYKHO YCTAHOBUTH M aKTUBUPOBATH
Ha TPEX pa3HBIX KOMIIbIOTEpax, JMOO Ha OJHOM M TOM K€ KOMIIbIOTEpEe TpH pasza (IpH
CMEHE LIEHTPAJILHOTO MPOLIECCOPA).



[Tocne ycmemrHOW aKTUBAIMHM JIMIIEH3WHM MPOTPaMMa COXPaHUT HHQPOpPMAIHIO 00
aKTHBallUM B (aiij, u B JaJbHEHUIIIEM B MOMEHT 3amycKka OyJeT MpOBEPSITh COOTBETCTBUE
Tpoiiku «JIumeH3noHHeli KiIOY» - «ID kommbroTepa» - «Koa akTuBammm» 0e€3
HEO0OXOIMMOCTH JIOCTymNa K ceTu MHTepHerT.

OxkHO BBOJA JUIICH3UOHHON MH(OPMAIIUU MOXKHO OTKPBITH B JIFOOOH MOMEHT uepes
rJIaBHOE MEHIO nporpaMmbl «EVL+y - «BBecTr U akTUBUPOBATH JIMIIEH3MOHHBIN KITIOWY.

JIJisi OTHOBPEMEHHOTO BBOJA M aKTUBALIUUM HECKOJIBKUX JUIEH3UOHHBIX KIIIOYeH B
porpamMme CyIIeCTBYET CIelMaIbHOEe OKHO, BBI3bIBAEMOE Uepe3 TllaBHOe MeHIo: «EVL+»
- «BBecTH 1 aKTUBHPOBATh HECKOJIBKO JTUIICH3MOHHBIX KITtouei» (puc. 4.2).

G flnyeHzna O X

JMueHsMoHHBIE KAHOYK Keasl aktusaumm

Eksis Visual Lab (MpodeccnonansHas nMUessua) s T o Tre ) Koa aktueaumy npueaT! KonvyecTeo 0CT3BWMKCR akTrEaLui: 0
Eksiz Visual Lab (Eazoean avuexzua) e T Koa akTHeaLMK NpMHAT! KonrYecTED 0CTEEWMECR aKTMEaLMIA: 99
Eksis Visual Lab (Mpodeccronansias amuedsua) Koaudectso aktusaumid ncuepnado!

|D komnetoTERE

|543‘I—'I 27F-7567-63B8

B MonysuTh Kogbl BKTWEALWK OT CEPEEPA

m OTmeHa

Puc. 4.2. OxHo BBOJIa U aKTHUBALIMH HECKOJbKHUX JTULIEH3UOHHBIX KIIFOUEH

[Tone «JIutieH3MOHHBIE KITFOUM» MPpEaHA3HAYEHO JJIT BBOJA JUIICH3MOHHBIX KITFOUYCH
(mo ogHOMY Ha Kaxayko cTpoky). [lose cieBa oT Hero — 1y BbIBOAA MHGOpPMAIMH O
BBCJICHHBIX KJIIOYaX.

[Tone «Koapl akTuBanmmy» npeaHa3zHaveHO JJIsl BBOJIA KOJOB aKTUBAITUH (TI0 OJTHOMY
Ha KXyl CTPOKY) COOTBETCTBEHHBIX JIMIICH3MOHHBIX Kitouei. [lone crieBa oT Hero —
JUTsl BBIBOJIAa MH(MOpMAIIMK O BaJUJAHOCTH KOJIa aKTHUBAlUU W WHGOpPMAIMH OT CcepBepa
aKTHUBAIMK (€CITU K HeMy ObLT clIeJIaH 3aIpoc).

Knonka «[losyuuThs KOIBI aKTHBaMM OT CEPBEpPa» IMO3BOJSET CIENATh 3aIpPOC K
CEepBEPY AKTUBALMU M IOJYYHUTh OT HETO KOJAbl AKTUBALMHU BBEAEHHBIX JIMIICH3UOHHBIX
KJTFOYEH.

be3 BBOMa M akTHBAIMK JIMIICH3MOHHOTO KJf0Ya (a TAakXKe B Clydae IMPEBBIIICHUES
KOJIMYECTBA JIIICH3MPOBAHHBIX MPUOOPOB) Mporpamma OyaeT paboTath B PEKUME JIEMO-
BEpPCHH (CM. HIDKE).



Tunel JuLeH3UH
CymectByer 3 tuma juneHsuii Eksis Visual Lab: 06a3oBas, onTumanbHas u
npodeccruonanpHas (ToyiHas ). JIMIEH3UH pa3IudaroTcs 10 (PYHKITHOHAIBHOCTH.

bazoBass nuneH3usi mpeanosiaraeT MCIOJIb30BaHUE MPOrpaMMbl Kak CpeAcTBa
HAKOIUJICHUS, 3arpy3Kd, XpaHeHUss M OoOpabOTKM JaHHBIX M3MEpPEHUN MpUOOpPOB
npousBojactBa AO «OKCHUC» u AO «llpaktuk-HL». JloctynHbl GyHKUHUU BBITPY3KU
CTATUCTUKA W3 BHYTPEHHEH TMaMATH NPUOOPOB, TIOCTPOCHUS W OKCIOpPTa TaOJIHII,
rpa¢ukoB W aHamuTHKUA. Onpoc TpUOOPOB B pEaTbHOM BPEMEHHU BO3MOKEH, HO
HACTpOMKa MPE/ICTABICHUS JAHHBIX HA YKPAHE U OMOBEILCHUS OTPAHUYECHBI.

OnTuManpHas JIMICH3WS  TPEAIOiaraeT HCIOJB30BAHWE IMPOTPaAaMMBI  JUIS
pabotel ¢ mnpubopamu mpousBojctBa AO «OKCHUC» u AO «Ipaktux-HI]» B
pexume peanbHOTO BpemMeHH. OHa OTKpPBIBa€T JOCTYN K  IOJb30BaTEILCKUM
rpaguyecKkuM dDJIEMEHTAaM MOHHUTOPUHTAa U OIMOBEHICHHUIO TOJIb30BATENI O COOBITHUIX
HapyIIEHUs MOPOroB M OIMMOOK omopoca. OmnTUMalibHasl JIMIEH3USI BKJIIOYAET B ceOs
BO3MOKHOCTH 0a30BOM.

[IpodeccuonanbHas JUIEH3UST MPEATONAraeT MCIOJb30BaHUE MPOrPAMMBI IS
MOCTPOCHUSI CJOXKHBIX  HU3MEPUTENBHBIX  CETEH, BKIIOYAIONIMX Kak  IpUOOpPHI
npousBoactBa AO «OKCUC» u AO «llpaktuxk-HLl», Tak wu mnpubopbl Apyrux
IIPOU3BOUTEIICH, IOJIICP)KUBAOIIUX IIPOTOKOJIBI Modbus RTU/TCP/ASCII.
[IpodeccronanbHasi JUIEH3USI OTKPHIBAET CETEBbIE BO3MOXKHOCTH  IPOTPaMMBL.
[IpodeccronanbHas JUIEH3US BKIFOYAET B ¢€0sl BO3MOKHOCTH 0a30BOM U ONITUMAaJILHOM.

Taoauua 1. @ynkuuoHas pa3subix Tunos juiensun EKsis Visual Lab

ba3oBas OnrumajbHas IIpodeccnonanbHas
ABTOMaTUYECKHUE + +
OTYETHI
Be6-unrtepdeiic +
Brruucnsiemsie
napaMeTphl U 4 N N
CTaTUCTUYECKHUE
peCTaBICHUS
Kypnais codbITU + + +
3arpy3ka CTaTUCTUKH 4 N N
U3 MPUOOPOB
OO0navHbBIA CEPBUC IS
J0CTyma K BeO- +
uHTepdercy
OKHa MOHUTOPHUHTA + +
OmnoBeleHus + +




3BYKOBBIM CUT'HAJIOM

OmoBenieHus 1o
Telegram

Onosewenus o Viber

OrnoBelieHus mo
AJIEKTPOHHOM TTOYTE

OmnoBeleHus
MIOCPEJICTBOM
BBITIOJTHEHUS KOMaHIbI

Omnpoc mpudbopoB B
pEaTbHOM BPEMEHU

IHonxarouenune
npubdopos u3 OPC-
CEpPBEPOB

[Togxmrouenue
npruOOpPOB MO
npotokosiam Modbus

[TonkmroueHue
yIaNEHHBIX PUOOPOB

[IpocMoTp U 3KCTIOPT
CTaTUCTHKHU B BUJE
CBOJIKH

[IpocMOTp 1 3KCIIOPT
CTaTUCTUKH B
rpauuecKoM BUJE

[IpocMOTp 1 3KCIIOPT
CTAaTUCTUKH B
TaOJIMIHOM BHJIE

PaboTa nporpamMmebl B
kauectBe OPC-
cepBepa

He tpebyeT nmuneH3nn

Pabota nporpammsl B
pexKUME CITYKObI

Windows/aemona *
Linux
PykoBoacTBO
ITOJI30BATEIIS U N
TeXHUYECKas
o/IePIKKa
Cucrema mnpas N
I10JIb30BaTeIeH
CMC-omnoBenienus

+
(uepe3 GSM-mozem)
Co3nanue u +




BOCCTaHOBJICHUE
PE3EpPBHBIX KOMHIA

TCP-cepBep +

Kaxnplii JNHMIICH3WOHHBIM KJIIOY Mo3BoJIsieT Jo0aButh 10 mpubopoB  (moj
JIUIIEH3UOHHBIE OTpaHUYEHHUSI HE TIOJIMA1aeT TOYKA U3MEPEHHUS ).

B okne «O mporpamme» BbIBoAUTCS HMHGOpManus 00 HUCHOJIb3yeMbIX
JIMIIEH3UOHHBIX Kitoyax (puc. 4.3).

O nporpaMmMe X

Eksis Visual Lab 6.0.5b

e = _ (NpodeccuoHanbHan
nuueH3sns)
MakcumansHoe konuyecTeo npubopos: 10
4 Homep B EQMHOM peecTpe poCCUUCKUX Nporpamm
ONA 3NeKTPOHHBIX BbIMUCANTENbHLIX MalKH 1 Ba3
. naHHbix: 15948 (https://reestr.digital.gov.ru/reestr/-
Eksis Visual Lab 1206581/)

OdurumanbHbin canT: www.eksis.ru
3nNeKTPOoHHanA no4Ta: eksis@eksis.ru,
software@eksis.ru

TenedoHn: 8 (800) 222-97-07

(C) AO "3KCWC", 2012 - 2025
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Puc. 4.3. Oxno «O nporpamme) ¢ nH(popmarueit 00 akTHBUPOBAHHBIX JIMIIEH3HOHHBIX KITHOYax

JemMo-Bepcus
Ecnu Eksis Visual Lab He MOXeT Mpou3BeCTH BaTUAIUIO JUIIEH3UU (OTCYTCTBYET
JIMIIEH3UOHHBIN KIII0Y WM KOJ aKTHBAIMM, a TAaKXKe €CIU HWICHTHU(PHUKATOP KOMIIbIOTEpa
OTJIMYAETCS OT TOTO, JUIsi KOTOPOro ObLI CreHEepUpPOBAaH KOJ AKTUBAIMU) WJIM YCIIOBUS
UMEIOIICICS JMIIEH3UM TPEBBIIICHBI, TO TMporpaMMa OyJeT 3amylieHa B pPeKUME
OTrpaHUYeHHOU PYHKIIMOHAIBHOCTHU (J€MO-BEPCHUH ), ITPU ITOM B 3ar0JIOBKE TJITABHOTO OKHA
OyzeTr oToOpaXkaThCsl OCTaBIIeeCs BpeMs AeMo-pexxuma (puc. 4.4).

Eksis Visual Lab -- lemo-pepcua (00:29:45) x

Puc. 4.4. 3aronoBok riaBHOro OKHa B PEKUME IEMO-BEPCUN

B pexume nmemo-Bepcum mporpamma Oyaer paborate 30 munyT. [lo mcTedueHnm
ATOTO BPEMEHU IMporpamMma MPOJOJDKUT paboTaTh, HO MPEKPATUTCS 3allCh U3MEPEHUI B




0a3y JaHHBIX ¥ OOHOBJIEHHE JIEMEHTOB MOHHTOPHHTA (32 MCKIIOYEHHEM OKOH CITHMCKOB
npubopoB). Bel MokeTe mnepe3amycTUTh MNpOrpaMMy JUisi HOBOW TPUIAATUMUHYTHOU

ACMO-CCCCHH.

Buumanme! Ilpu pabGore B pexume J€MO-BEpCUU 3arpy3ka HaKOIUIEHHOMN
CTAaTUCTUKU U3 BHYTPEHHEN MaMaTu NpuOopoB U SD-KapT HEBO3ZMOXKHA.



5. O6wme npuHUUNbI paboTbl C NporpamMmmon

[IporpamMMa COCTOMT W3 TJaBHOTO OKHAa M JIOYEPHUX OKOH, KOTOpPHIE MOTYT
HAXOJUThCS KaK BHYTPU TJIABHOTO OKHAa B Buje BKIamok (puc. 5.1), Tak u B BHIC
OTJICIBHBIX OKOH, CBOOOIHO MEPEeMEIaeMbIX 110 padoyeMy CTOIY U MOHHUTOpaM (puc. 5.2).

Eksis Visual Lab -- MpocdeccnoHansHana NULEH3 WA b

EVL+ KoHwrypauwa HoBoe okHo Bwpn [MoMollb
Cnucok YyCTpoWCTE #1 ¥

= =R

PE e EE (@
4 [E]Bce npubopes:
4 =1TM-12
4 @ Kanan 1
&) OCBELLEHHOCTE, NK

Puc. 5.1. ['maBHOE OKHO TTPOTPaMMBbI C OKHOM CITUCKA YCTPOUCTB B BUJIE BKIIAJKH

[To BkiIamkaM MOXKHO TEPEKIIOYAThCA HAXATUSIMU JIEBOM KHONKHM Mbln. Camu
BKJIAJIKK MOTYT OBITh 3aKpBITHl (C TOATBEPXKICHUEM JeWcTBUsI Win 0e3 Hero — B
3aBHCHMOCTH OT HX THIIA) HAXKATHEM CPeHEl KHOITKH MBIIIHN HITH HKOHKHU 46,



Eksis Visual Lab x

| EVL+ Kondwmrypauwa Hosoe okHo Bwg [lMomMmowb

CNUCOK YCTPOMWCTE #1 X CNUCOK YCTPOWUCTB #2 x
®E Eues BIE @ ©© Eiksd EE @
4 [E]Bce npubopel 4 [E]Bce npubopu |
|
4 @ Kanan 1 4 @ Kanan 1

2 Temnepatypa, °C [ & Temnepatypa, °C |

% BnamuocTe, % & BnamuocTs, % :

@ BaTapen, % % Batapes, % |

Puc. 5.2. 'maBHOE OKHO TIPOTPAMMBI C IBYMsI OT/I€THbHBIMH OKHAMH CITFICKA YCTPOHCTB
Bce okna IMporpaMmal JCJIATCA HA ITIOCTOAHHBIC U BPCMCHHBIC.

[TocTosiHHBICE OKHa W WX HACTPOWKH COXPAHSIIOTCS MEXKIY CECCHUSIMH pPabOTBI C
nporpamMmoit. J[Jsi HUX MOXHO HACTPOUTH paspelieHus] J0CTyla B IMOJCUCTEME IMpaB
M0JI30BATEJICH, MOCTOSIHHBIE OKHA OTOOpaXkaroTcsl B BeO-uHTEepderice mporpaMmmsl.

BpeMeHHBIE OKHA CYNIECTBYIOT TOJIBKO IO MOMEHTA 3aKpBITHS MporpaMMbl. K HUM
HEJIb3S OTPAaHUYUTH JOCTYI B CHCTEME IPaB IMOJIh30BaTENIeH M OHU HE BBIBOJSATCSA B BEO-
uHTepdeiice mporpaMmel.

Oxna cnucka YCTpOﬁCTB N OKHa MOHHTOPHHIA ABJIAIOTCA ITOCTOAHHBIMH, OKHaA
MpoCcMOTpa CTATUCTUKU MU KYypHaJia COOBITHI MOTYT OBITH Kak IIOCTOAHHBIMHM, TaK H
BPpCMCHHBIMMU.

Ecnu 3anmelictBoBaHa cucTeMa Mmojb3oBareseil (B mporpamMme J00aBlieH XOTS Obl
OIMH TIOJH30BaTEh), TO HACTPOWKH BPEMEHHBIX OKOH TMPOCMOTpPA CTATHUCTHKU B
TabnMuaHOM, TpadudeckoMm Buje (a TakKe B BUJE CBOJKU) 3alIOMHHAIOTCS OTACIBHO IS
Ka)KJ0TO MOJIb30BaTEs.



VYmpaBiaeHue COCTOSHUEM OKOH OCYIIECTBIISICTCS U3 MEHIO, BEI3BIBAEMOT'O HAYKaTHEM
IIPaBOi KHOIIKK MBIIIH 110 KHOIIKE BKIaAKHU (puc. 5.3).

E MepevMeHoEaTE oXHO/BXNARY

@J MNepemelweHre SKNEA0K
@ OTCOBgMHMTE OT TNABHOID OKHA

| CoxpanuTe HacTpoiiki okHa

b 4 ¥1anuTe oKHO

Puc. 5.3. MeHto BKJIaKu JOYEPHETO OKHA

[Tynkr «[lepernMeHOBaTH OKHO/BKJIAAKY» TIO3BOJIIET 3alaTh HAMMEHOBAHHE,
0TOOpakaeMoro B 3aroJIOBKE OKHA M Ha KHOIIKE €r0 BKJIAIKH.

[lynkr «IlepeMelnieHre BKIIaJOK» BBIBOJUT IOJCKA3Ky O CIOCO0E MepeMenieHus
BKJIAJIOK IIPOrPAMMBIL: JUIsl TIEpEMELEHUsI HEOOXO0IMMO 3a)KaTh Ha KJIABHAType KJIaBUIILY
Shift, 3arem HaxaTh JIeBOW KHOIKOI MBIIIH 10 MEPEMEIIAeMOi BKIIQJIKE U, HE OTITYCKas

KHOIIOK, TEPEMECTUTh KypCOp MBIIIM B HYXKHYIO IO3HUIMIO, IOCJE YEero OTIYCTUTh
Ha)kaThle KHOTKH (puc. 5.4).

Eksis Visual Lab -- PexxXMM oTnankKm x

| EVL+ KoHpurypauwa Hosoe okHo Bwug [MoMollb
[E=| Cnucok yeTpoRcTe #18
®E Eass == G

Puc. 5.4. [lepemenieHne BKIAIKHA

[TynkT «OTCOEOUHUTH OT TJIABHOTO OKHAa» BBICBOOOXKJAET OKHO W TMO3BOJISET
BBHITIOJIHATh C HUM JIFOOBIC CTaHJIAPTHBIC ISl OTJEIBHBIX OKOH JCHCTBUS: MEPEMECTUTH
OKHO Ha JPyroil MOHUTOP, PaCIIMPUTh OKHO BECh SKPAH U T.]I.

[Tyaktr «CoxpaHuTh HACTPOWKH OKHA» COXPAaHSIET KOHPUTYpAIMio OKHA, BKIHOYAs
€ro DJEMEHTHI, PACIOJOKEHHEe, pa3Mepbl, TMOPSAOK U JIOObIE JPYyrHe 3HAUYUMBIE
HacTpovikd. Kak mnpaBuio, nocie 3HAYMMBIX M3MEHEHUH COXPAaHEHUE IPOUCXOIUT
aBTOMAaTHYECKH, HO B HEKOTOPBIX CIydasiX (Hampumep, MOCIE MEPEMEIICHUS] OKHa IO
paboueMy CTOJy) aBTOMAaTUYECKOT'O COXPAHEHHUS HACTPOEK HE MIPOUCXOJIUT.

IIyHKT «Y 1aquTh OKHO» YHHUYTOKAET OKHO CO BCEM €ro COIEpKUMbIM. Ecinu okHO
SBJIIETCS] TOCTOSIHHBIM, TO MEpe]] yAAJEHUEM NporpaMma 3anpocuT MOATBEPKIEHUE (puC.
5.5), B KOTOpPOM IIOJIb30BATEII0 HEOOXOIUMO IOATBEPAUTh HAMEPEHUE YCTaHOBKOU
COOTBETCTBYIOILETO (hiara.



[ BHUMaHHWe X ]

| Onepauwa yoaneHua HeobpaTUMa W YHUHTOMKWT OKHO CO BCEMM

| HACTPOWKAMKW W 3NeMeHTaMKi. ECniK Bul AERCTEUTENEHD XOTUTE HaBCeraa

| yoanuTe okHo "Tabnwua #1", BoicTaBeTe dnar NogTEepH AeHUA 1
HaxMUTe KHonky "OK"

I!ﬂ NedcTBYE NOOTEEpH O30

= oK % oOtmena

Puc. 5.5. OkHO OATBEPKACHUS YAAIECHUS

[Tynktel meHto «IleperMenoBaTh OKHO/BKIAIKY» M «COXpaHHUTh HACTPOUKU OKHA»
JOCTYIIHBI TOJIBKO JUJIS IIOCTOSIHHBIX OKOH.

[Ipn Ha)xaTUM KHONKH «3aKpbITh» OTAEIBHOIO OKHAa OHO JIMOO BO3BpAILAETCSA B
IJIaBHOE OKHO B BH/JIE€ BKJIAQJKHU (€CIM OKHO SIBJISIETCS TIOCTOSIHHBIM), JINOO YHUUYTOKAETCS
HaBcer/a (eciiu OKHO SIBJISIETCS] BPEMEHHBIM).

IMopsiaok BKIAAOK
HoBble OKHa OTKpBIBAIOTCS KaK BKJIAJIKM TJIABHOTO OKHA W JOOABJISIIOTCS B KOHEII.
OtcoeMHEHHBIE TTOCTOSTHHBIE OKHA MPH 3aKPBITUU TaK K€ MPUKPEIUISIOTCS K TJIaBHOMY
OKHY B Kau€CTBE BKJIAJKH U MMOMEIIAOTCs B KOHEll. [opsaok cieroBaHus BKIaJOK MOMXKET
OBITh M3MEHEH B CIENHAIBHOM OKHE (puc. 5.6), BBI3BIBAEMOM Yepe3 MYHKT TJIABHOTO
MeHI0 «Buny - «llopsaok BKiIagok».

MopAapoK BKNapnokK x
e
Cnucok ycTpolcTe #1
MNpagk #1
Tabnuua #1
L OK
p 4 OTMEeHa

Puc. 5.6. OxkHO U3MEHEHUS nopsaika CjI€A0BaHUA BKIIaIOK

Knonku 1} n Jl NNepeMCIaroT 3JICMCHT BBCPX WJIM BHU3 110 CIIMCKY COOTBCTCTBCHHO.



Crtpoka cocTosiHusA
B HWwKHEW 4YacTH TJIABHOTO OKHA HAXOIHUTCS CTPOKA COCTOSHHS MPOrpaMMBI, Ha
KOTOPOW OTOOpaKarOTCsl WHAMKATOPHI TMPOUCXOMAAIIUX TIPOIECCOB U  TOCIEIHEe
ciyumBIineecs coowrtue (puc. 5.7).

|  [SHESH SN Y <[locnegHAn 3anvce B XypHane cobaimmi> i |

Puc. 5.7. Ctpoka cocTOsIHUS POTpamMMBbl

B mpaBoil yacTu CTPOKM COCTOSIHHS OTOOpa)KaeTcs MOCIEIHSA 3alUCh B )KypHase
coOBITHI TIporpaMMmbl. [Ipu TBOWHOM Ha)KaTHUW JICBOM KHOMKHU MBIIIM IO 3TOW 3alHCH
OTKPOETCSI OKHO MPOCMOTpa MOCJICTHUX cTa COObITUH (puc. 5.8).

MocnepHue 100 coBbITHR x

[09.10.2023 13:27:59] Onpoc npubopa "Touka nepecyeta” {10000001} ocTaHoBNEH

[09.10.2023 13:27:56] CpaboTano CMC-ocnoseweHne "<Ownbkn: 3> <Moporu: 1> [He 4awe 00:05:00]" npmbopa "To4ka nepec4éta” {10000001}
[09.10.2023 13:27:56] Owwnbka napameTpa "To4ka nepecyéta {10000001}/Kanan/T, °C": Owwubka serucneHunal (1)

[09.10.2023 13:27:56] Onpoc npwbopa "Touka nepecyeta” {10000001} 3anyweH

[09.10.2023 13:26:42] MNporpaMma 3anyLlieHa

oK

% [Q

OTmMmeHa

Puc. 5.8. OkHO ObICTPOro MPOCMOTpa MOCIEAHUX COOBITHI TPOrpaMMBbl

B neBoii yactu 0TOOpaxaroTCss MKOHKU, MHAULIUPYIOIINE HEKOTOPBIE BBIMOJIHAEMbIE
IPOrpaMMOii IEHCTBUS, a TAK)Ke WHANKATOPHI OMIMOOK WITH TPEAYPEXKISHUN, BOSHUKIITNX
B IIpoliecce padOoThl IPOrPAMMBI.

% — npér 3ByKOBOE OMOBEIECHHE;
] — mporpamma OTIPaBIISET SIEKTPOHHYO TIOUTY;
™ — nmporpamma ornpasisier CMC;
© — nporpamma otnpasnser coobmenue B Telegram;
® — mporpamma ornpasiser coodmenue B Viber;
“ — UIET Co3/IaHNe aBTOMATHYECKOM PE3ePBHON KOMIMU KOHMHUTYpaIuH U 6a3 TaHHBIX;
I — upér renepanus aBTOMAaTHIECKOTO OTYETA;

/4 — ¢ MOMEHTa 3aIlyCKa MPOrPaMMBbI CIIyYHIJIOCh COObITHE ¢ THIIOM «IIpemympexaeHuey;



&, — ¢ MOMEHTA 3aITyCKa IIPOTrPaMMBI CIIyYUIIOCH COOBITHE C TUIIOM «OUIHOKay;
& _ Beb-cepBep MPOrpaMMBI 3aMyIIEH U 0KUIACT COEUHEHHII;

& — Be6-cepBep MPorpaMMBI 06PabaTHIBAET 3aMPOC TOKITIOUHBIIEr0Cs KINEHTA,
2

% — TCP-cepBep nporpaMMbl 3aMyIieH U 0XKUAACT COSTUHEHUMN;

: — TCP-cepBep nporpamMbl 00pabaThIBaeT 3aMpoC MOIKITFOYUBIIETOCS KIUCHTA,
@< _ OPC-cepBep nmporpamMmbl IpuHsUT oakIroueHue (Toasko st OC Windows).

= — UDP-cepBep, NpUHUMAIOMIMI [aHHBIE W3MEPEHHA WU COCTOSIHUM OT NpUOOpOB,
3aIylIeH U HaXOAUTCS B OKUJIAHUU JaHHBIX;

= — UDP-cepBep, NpUHUMAIOMIMI JIaHHbIE W3MEPEHUNW U COCTOSIHMM OT MpUOOpPOB,
00pabaTbIBaeT MOCTYNUBIINE TaHHBIE.

[Ipu nBOWHOM HaXaTWUW JIEBOKH KHOIKK MBIIIM TI0 WHIUKATOPAM CITyYHUBIIHXCS
COOBITHH OTKPOETCSA OKHO TIPOCMOTpPAa COOTBETCTBYIONIMX COOBITHN, aHAJOTHYHOE
MOKa3aHHOMY Ha PHUCYHKe 5.8.

CBopaunBaHue B CHCTEMHYIO NIAHEIb

Ha Bcex OC Windows u Hekotopsix auctpuOyTuBax OC Linux (rae aTo mo3Bosser
UCTIONIb3yEeMOE OKPYKEeHHE paboUero CToja) mporpaMmma MOXeT ObITh CBEPHYTA B 00JIACTh
CHUCTEMHOW mMaHenu (MEecTO C MKOHKAMH COCTOSHHS TPWIOKEHHUS Ha Kparo paboyero
ctona). KHomka mporpaMMBbl MpH 3TOM CKPBIBAETCSl C TIAHENH 3a/1a4, BO3BpAIICHUE OKHA
IPOTPaMMBI  OCYIIECTBISICTCST JIMOO JBOWHBIM HaKaTHEM IO €€ WKOHKE B CHUCTCMHOM
nanesim (Ha OC Windows), nu0o dYepe3 KOHTEKCTHOE MEHIO ITOW HMKOHKE (ITyHKT
«[Toka3aTh OKHO ITPOTPAMMBI»).

Jns akTuBamuu 3TOM (YHKIUU HEOOXOAMMO B TJAaBHOM MEHIO MPOTPaMMBI
NoCTaBUTH ¢uiar y myHkTa «Bumy - «CBopadnBaTh B CHCTEMHYIO MMaHEJb P 3aKPBITHI.
[TyHKT MOXeT ObITh HEAOCTYNHBIM JJi BbIOOpa B T€X OKpYyXeHHsX pabdouero crosna OC
Linux, rme sTta (QyHKOMS HE TOJAEpKUBacTCsS (WM HE YCTaHOBJICHA OHOJIMOTEKA
libappindicator3). I[Tocne 3Toro mpu Ha)KaTUU HAa KHOTIKY 3aKPBITHS IPOTrPaMMbI (B IPaBOM
BEPXHEM YTIy OKHA) Bce € OKHa OYAYT CKPBITHI, @ B CHCTEMHOM ITaHEeH MOSIBUTCS 3HAYOK
@. Ha OC Windows 1ipu 3ToM 0ToOpa3uTes CHCTeMHOe yBenoMieHue (puc. 5.9).



o« EksisVisuallab.exe

Eksis Visual Lab cBépHyT B

CUCTEMHYIO NaHeNb
Asaxabl HaxmuTe no 3Hauky JIKM
19 BOCCTAHOBNEHUA

Puc. 5.9. YBenomienue o cBEpHYTON B CHCTEMHYIO MTaHENb IPOTrpaMMe

Ha OC Linux mepex CKphITHEM OKOH BO3HHMKAET OKHO ITOJATBEPIKICHUS, YTOOBI
MOJIB30BATEIb MOT YOCAWTHCS, YTO B €r0 CHCTeMe (DYHKITMOHAI CHUCTEMHOMN IMaHeIn
pabotaet mrarHo (puc. 5.10). [IporpaMma 3ammoMHHAET MOJOKUTEIBHBINA BEIOOP M B 3TOM
CJIy4ae OKHO HE IOSIBIISETCS MOBTOPHO.

e [ ] — x

EHVMAHWE! ©yHELWMOHAN CUCTEMHOW NaHENM M MKOHOK COCTOAHWA B HEKW
AOCTYMNEH HE BO BCeX oKpyxeHnAx pabouero ctona Linux. ¥beguTtecs, uto
3HAYOK NPOrPaMMEl KOPPEKTHO OTODPA3ZWACA B BalLEW CUCTEMHOW NaHenu,
MHadye nporpamma ByaeT cEEpHYTa "B HMKY4a"

3Hauok Eksis Visual Lab ceiuac oTobpaxaeTca B CUCTEMHON NaHenm?

Aa Het

Puc. 5.10. OxHO MOATBEpXkICHHUS CBOpPAYMBaHUsI IporpaMmbl B cucteMuyto manens (OC Linux, PEJT OC)

@ MokasaTe oxkHD nporpamMmMil

E)  Beiimi wis nporpamms

Ek=iz Visual Lab

Mm@ E O & o s« [L 5 O)) ENG 1647

Puc. 5.11. Uxonka nporpammsl B cuctemuoi nanenu (OC Windows 10)

lNMoka3aTe OKHO nporpamMMbl

BeIATK U3 NpOrpaMmbl

8 e 0 odx 8 us § A~ 1559 O

26.08.2026

Puc. 5.12. xonka nporpammsl B cuctemuol nanenu (OC Linux, PEJ] OC)



6. OKHO cnuckKa yCTpOMUCTB

OxkHna «Crmcok YCTpOfICTB>> ABJIAOTCA HCHTPAJIBHBIM 3JICMCHTOM IIPOTPAMMBI, I'IC
OCYHICCTBIIACTCA ,ZIO6aBJICHI/I€, HaCTpofIKa, YIIPaBJICHUC, MOHHTOPHUHI H YIAJICHHUC
IOJIKJIF0YAEMBIX KOHTPOJIbHO-H3MEPUTEIBHBIX TPHOOPOB (puc. 6.1).

XoTst Obl OAHO OKHO CIIMCKAa YCTPOMCTB BCErja JOJDKHO IPUCYTCTBOBaTh B
nporpamme. Ecnu okHO «CIHHCOK YCTPOMCTBY» SIBISETCA €IMHCTBEHHBIM OKHOM TaKOI'O
TUNA, €r0 Henb3s OyneT ynanuth. Takke Heab3s yJalduTh OKHO CIUCKa YCTPOWCTB B
ClIy4ae, €ciid B HEM MPUCYTCTBYIOT PUOOPHI.

CnNUcoK ycTpoHWcTe #1 x

®) Saas == EE
: npubopsl

=

=iy

(

=-|Bce

Puc. 6.1. OxkHO «CIIUCOK YCTPOHCTRBY

CtpykTypa OKHA SIBJISIETCS APEBOBUIHOM, KOPHEBOM AJIEMEHT KOTOPOW — HJIEMEHT
«Bce nmpubope». [Ipu HaxkaThy MpaBoil KHOMKON MBIIITK TI0 HEMY OTKPOETCS MEHI0 (pHC.
6.2), MyHKTHI KOTOPOTO YaCTUYHO AYOIUPYIOTCS KHOTIKAMU B BEpXHEH 4acTH OKHA.



3anycTuTe cnpoc BCeX NpUEopoe

i

| I_\I
A \.T.z

OcranosnTe cnpoc scex npubopos

#

PassepHyms gepesc npubopos

aNE EFa|
BE Eo

CeepHyTe gepeso npubopoe

0

MpouuTare cratucTyky npudopa © SD-kapTal

JoBasute npubop

Jobaewts yaanEdHee npubope Eksis Visual Lab

A &

lpynnosan HacTpoWka npuiopos »

[pynnoEan HacTpoWKa NapameTpoE »

Puc. 6.2. Mento anemenTa «Bce npubopsi»

[TyHKTBI «3amycTUTh/OCTAHOBUTH OMPOC BCEX MPHOOPOB» YIPABIAIOT OMPOCOM
N00aBJICHHBIX U aKTUBHBIX IPUOOPOB.

[TynkTbl «Pa3BepHyTH/CBEpHYTh JACPEBO MPHOOPOB» PACKPHIBAIOT U CKPBIBAIOT
JTPEBOBUAHYIO CTPYKTYPY A00aBIEHHBIX TPUOOPOB.

[Tynkt «IIpounTtaTh cTaTuCTHKY nprbOopa ¢ SD-kapThl» M0O3BOJIAET BHIOpATh (pHLC.
6.3) MOAKIIOYCHHBIH JHCK, COOTBETCTBYIONIMIA BcTaBleHHONH SD-kapte, KoTopas
NPUHAIEKUT KaKOMY-JIH00 prOopy ¢ GyHKIMEH 3aIMCH CTATUCTUKU Ha KapTy MaMsTH.

BoibepuTe gucK ¢ gpaHHbIMKM Nnpubopa b
Oick MeTka
Jmediafubuntu/10139805 10139805
oK
5 OTMEeHa

Puc. 6.3. OxHo BeIGOpa SD-KapThl cO CTATUCTUKON pubopa

B okHe BbIOOpa OTOOpaXkaroTCsi HaWAEHHBbIE TOMAa C METKOM, COOTBETCTBYIOIICH
dopmary TexHosornueckoro Homepa (Bocemb 1mdp). B OC Windows mporpamma
CKaHupyeT Bce mozakiarouaeMbie aucku, B OC Linux — pasgen /dev/disk/by-label. B OC
Linux mpu Haxkxatuu kHOTIKH «OTMEHa» B OKHE BBIOOpa SD-KapThl mporpaMMa mpe;uioKuT



BPYYHYIO BBECTM IIyThb K TOMY (KOTOpBIi MOYKEM HAaxXOJWUTCS 3a IMpeaesaMu
BBIILICYKA3aHHOTO pa3jiena).

B cinydae ycnemHoro BeIOOpa M paclio3HaBaHUsS JAHHBIX MPOrpamMma BbITPY3UT
CTaTUCTUKY B COOTBETCTBYIOIIMIA MprOOp (TIpU HATUYHH).

[TynkT «/{o6aBuTh mpuOOp» MO3BOJIAET 100ABUTH HOBBIN MPHOOpP B CIKCOK udepe3
MacTep A00aBJICHHS HOBOTO MPUOOpa (CM. HIIKE).

[Tynkr «/lo6aBuTh ymanéunsie mpubopsl Eksis Visual Lab» mosBomsier mo6aButh
HOBBIC yJAIEHHBIC MPUOOPHI (Haxomsmuecs B apyroi nporpamme EKsis Visual Lab na
JIPyroM KOMIIBIOTEpPE B CETH) Yepe3 MacTep HOo0aBJeHUS YyNANEHHBIX HPUOOPOB (CM.
HIDKE).

[ToanmyHkThl MyHKTOB «I pymmnoBasi HacTpoika npubopoB» U «I pymnmoBas HacTpoiika
[1apaMeTPOB» IMO3BOJLIIOT MAacCOBO 3aJaTh pPa3JIMYHbIE HACTPOMKH Cpa3y MJisd TPYIIIbL
npruOOPOB WK TTapaMeTPoB (CM. HUXKE).

Knonku “¢ u =& B BerHeﬁ MaHEeJIM OKHA IOJACBCYMBAIOTCS 3CJIIEHBIM LIBETOM IIpu
OTCYTCTBHUU HpH60pOB B OKHC AJIsA o0JIerYeHMS HaBUT'alTUH I10 IIPpOI'paMMC.

KHormka (58 BRIBOAUT MOCKa3Ky (puc. 6.4) 0 BO3MOKHOCTH KOMMMPOBAHHUS U BCTABKU
npruOOPOB, KAaHAJIOB U TAPAMETPOB (CM. HUXKE).

Ona KonwpoBaHWA nNpwbopa (B HEKOTOPbIX CNyYadx - KaHana w
napameTpa) B bydep obmeHa ncnonk3yinTe KoMBMHaLWIO KNaBULL

- CTRL + C. ByAeT cKkonupoBaHa CTRYKTYpa (KaHanbl M NnapaMeTpsl) u
HacTpoWKKW (NOPOroBble 3HAYEHWA, ONOBELLEHWSA, BEIYMCIEHWNA W
apyrue).

BCTaBKa CKOMWPOBaHHOIO 3NEMeHTa BO3MOXHa B N06OM OKHE CnKWcKa
YCTPOWCTE C NMOMOLLbLKO KOoMBMHaUuWW Knasuw CTRL + V.

OK

Puc. 6.4. KpaTkas cripaBka 0 KOMMPOBaHUH U BCTABKHU MPUOOPOB, KAHAIOB M ITapaMeTPOB

Jlo0aBJieHHe HOBOTO IpUdOpa
[Ipomiecc mobGamieHusi HOBOro mpuOOpa Mpearnojaraer 3 JTama: BeIOOpa TUIA U
Moaudukanmuu Tpudopa, BbHIOOp HHTEp(deiica cBs3u C MNPUOOPOM, YKa3aHUE OOIIMX
HACTpOeK HOBoro mpubOopa. [lepBbie aBa 3Tana MOTYT OBITH IPONACHBI B MPOU3BOJIHLHOM
MOpsZIKE; 0 YMOJTYAHHUIO B MEPBYIO o4yepenh TpeOyeTcs ykKazaTh THI W MOAH(PHUKAIIIO
noJIKJIrouaeMoro mpudopa (puc. 6.5).



Ecmu stor aTan maér mocne ykazaHus uHTepdeirica CBSI3U, TO B CHHUCKE OymyT
NPEJICTaBICHBI TOJIBKO T€ THUIBI U MOAM(DHKAINK, MPUOOPHI KOTOPBIX IMOACPKHBAIOT
BBIOpaHHBIN HHTEPEHC CBA3M.

®Onar «OToOpaxaTh CHAThIE C MPOU3BOJICTBA MOIUMDUKAIIMNY» T00ABISET B CIIHCOK
Te MoauduKaluu TpUOOPOB, KOTOphle OoOJee HE MNPOU3BOAATCS (HEAOCTYIHBI s

IPUOOPETECHMS ).
DobaeneHne HoBoro npubopa b
Tun npubopa
WMBTM-7 -
Moaoudukauna nprbopa
METM-7 K -

G’I’DBPEIH{EITI: CHATRIE C MPOXM3IBOOCTES MDD,I.-“IqJI.-‘IHEILI,I.-"II.-"I

Tepmorurpemetp UBTM-7, npegcTaenawmin cobol nopTaTUEHEIR npubop
E HEpPHOM MNACTUKOBOM KOPNYCEe € OOHOCTPOYHbIM
HUOKOKPUCTANAMYECKMM CEMMEHTHEIM WHOWKATOpOM.

el CHayana ebibpaTs cnocob mogknwYeHua Npubopa K KOMMLKTERY

3 OTtmena | e Bnepén

Puc. 6.5. Bei6opa tuna u moaudukanuu rodasisieMoro npudopa

Ha stane yka3anus uatepdeiica csaszu (puc. 6.6) HeoOXoauMo ykazath uHTEpQeiic,
0 KOTOPOMY TPHOOP MOJKIIIOYAETCS K KOMIBIOTEPY, U €ro HacTpoKu. B BeImamaromem
cniucke «MHTEpdelic cBsI3M» MPUCYTCTBYIOT TOJIBKO T€ BAPUAHTHI, KOTOPHIC JOCTYITHBI JIS
BBLIOPAHHOTO Ha TMPEABIAYIIEM 3Tare Tuma u Moauduxanuu npudopos. Ecnu B crmcke
OTCYTCTBYET HYXKHBII BapHWaHT, TO, CKOpee BCEro, TUN W Moaudukaius npubdopa ObuM
yKa3aHbl HEBEPHO.

Ecnu s1OT 3Tan uaét nepen ykazaHuEM TUIA U MOAU(HUKALMU, TO B CIIHCKE OyIyT
IpE/ICTaBIICHBI BCE TOIEPKUBAaEMbIe IPOrpaMMoi nHTepderics cBsi3u (puc. 6.7).



DobaeneHne HoBoro npubopa x

WMuTepdenc ceazn

USB (HID) w | =)

TexHonorvdecKuu Homep

10117921

¥  Otmena | d Hasap | [P Bnepén |

Puc. 6.6. Bei6op untepdeiica cBsizu ¢ npudbopom

COM-nopT

USE (HID)

Ethermnet (UDF/IF)

Wi-Fi (TCF/IF)

Blustooth (BELE)
COM-nopT (Modbus RTU)
COM-nopT (Modbus ASCII)
Ethernet (Modbus TCP)
Pagmomogem

Eksis Visual Lab (TCF/IF)
MOTT-6pokep 3.1.1 (TCR/IP)

Puc. 6.7. [ToxnepxuBaeMbie HHTEPEICH CBSI3H ¢ IPUOOpaMu
Jiist pa3HbIx MHTEp(ecoB cBsi3U TpedyeTcs yKa3blBaTh CBOM HAOOP MapaMeTpoB.

Ecnu y BeIOpaHHOTO puOOpa HET BOZMOXHOCTH CBSI3U C KOMIBIOTEPOM (HaIrpuMmep,
y «Touku u3MepeHus»), To 3Ta BKJIaJKa BbIOOpa nHTepdeiica cBsizu OyAeT OTCYTCTBOBATb.

COM-nopt
s cesizu ¢ npubdopom mo COM-nopty (puc. 6.8) HeoOxomumo ykazate COM-
MOPT, K KOTOPOMY TOJKIIOYEH MPHOOp, CKOPOCTh CBS3HM, HAa KOTOPOH Bemércs oOMeH



JTAaHHBIMU (3a71a€TCsl B HACTPOUWKAX CaMOro MpuOopa), U CETeBOU ajpec mpudopa (Tak ke
3a1a€Tcs B HACTPOMKax caMoro mpubopa).

CymectByer  0ocoOblii  cereBoi  azapec 65535,  KOTOphIA  sIBIsAETCS
IIMPOKOBEIIATETHHBIM — TIPU MOJIYYCHUH 3ampoca C TaKUM aJPEecoM MPUOOp OTBETUT Ha
HETO BHE 3aBHCHMOCTH OT COOCTBEHHOro ajapeca. lllupokoBemaTenbHbIN aapec cleayeT
UCTIONIb30BaTh TOJIBKO B TOM ciydae, eciii Ha COM-mopTy mpucCyTCTBYET TOJIBKO OJIMH
npubop, WHAYE HECKOJIBKO MPHOOPOB MOTYT OJHOBPEMEHHO HArpy3WTh JIMHHUIO CBSI3H, B
pe3ynbTaTe Yero HA OfHa Tepeada TaHHbIX He OyIeT YCTICITHOM.

Ha OC Linux mist padotel ¢ COM-nopTamu nojip30Batesb T0JKSH HMETh IIpaBa Ha
YTCHHE W 3allUCh COOTBETCTBYIOIIHUX YCTPOHCTB (MO0 BXOJWUTH B TPYIILY, HMECIOIIYIO
TaKHe MpaBa).

Knonka " psgom ¢ BelmajgaromuM cnuckoM «HHTepdeic cBs3m» MNOChUIaeT B
BbIOpaHHbIE COM-mopT MmHpoKOBemaTebHBIE 3aPOCH] HA PAa3HBIX CKOPOCTAX W BBHIBOJUT
B OT/ICJIbBHOM OKHE BCE€ HalJI€HHbIE TPUOOPHI.

Knomka @ (ga OC Windows) oGHOBISET B BBINANAIONIEM CIHCKE IOCTYIIHBIC
COM-niopThI u3 CUCTEMHOTO peecTpa (BeTka
«HKLM\Hardware\Devicemap\Serialcommy).

Kuoonka " (ma OC Linux) ckanupyer moctynHele COM-mopthl (ycTpoiicTBa
«/sys/class/tty/ttyS*», «/sys/class/tty/ttyUSB*», «/sys/class/tty/ttyACM*» u
«/var/local/pi5/*») u npemnaraeT ux aus Beidoopa (puc. 6.9).

&+ [loBaenenne HoBoro npnbopa O X DobasneHue HoBoro npubopa x
Whtepdedc ceasn WHTepdeiic ceAzM

COM-nopT ¥ | 5| com-nopT ¥ /=
Mopt MopT

COM1 ~| @ Jdev/ttyS0 !
CropocTs ceR3n CKOpOCTh CBA3W

113200 ~|||115200 -
Agpec yoTpoicTea Appec ycTponcTea

1 1 L | 1 1 L
= Cra4ana eelbpate TMN U Mogudukauuo npubopa = CHa4ana BelbpaTe TUN W MogWbUKauno Nnpubopa

¥ Owena [Pl> Brepéa # otmena Pl Bnepén

Puc. 6.8. Hactpoiiku cBsizu ¢ mpudopom no COM-nopty (uutepdeiic RS-232)



HanpaeHHbIe NopThl x

HaloeHHbIe NOpTHI

fdev/ttys0
fdevftty54
fdewjttyss
Ok
5 OTMeHa

Puc. 6.9. Haiinennsie COM-nioptel Ha OC Linux

USB (HID)
Jns cBssu ¢ mpubopom mo unHTepdeiicy USB (HID) (puc. 6.10) HeoOxomumo
yKa3aThb BOCBMU3HAUHBII TEXHOJIOTMYECKUI HOMEP MpuOopa (HamedyaraH Ha HAKJIEHKe cOo

HITPUXKOIOM).

CymectByer 0coOblii TexHOJormyeckuii Homep 99999999, kortopsiii sBisieTCS
YHUBEPCAIbHBIM — MPU YKA3aHUU TaKOTO HOMeEpa, IporpaMma Oy/J1eT yCTaHaBIUBATh CBSI3b
C TMEPBBIM HaWJIEHHBIM MPUOOPOM OE€30THOCUTEIBHO €ro0 PEaJbHOTO TEXHOJIOTUYECKOTO
HOMEpA. YHHUBEPCAIbHBIN TEXHOJOTMYECKU HOMEP MOXHO HMCIOJIb30BaTh TOJIBKO B TOM
cirydae, eciu K komnbioTepy mo USB (HID) noakiroueH TobKko o uH mpubop.

Ha OC Linux mns pa6orer ¢ USB (HID) B cucreme noimkHa NpUCYTCTBOBATH
oubsmoreka libusb (umensus LGPL).



JobasneHne HoBOro npubopa x
WMHTepdenc ceAzn
[usB (HID) > |
TexHonori4ecKuu HoMep
10000000
(=l CHa4ana Beibpate TN 1 Mogudukawno npubopa
#  otmena | Bl Brnepén |

Puc. 6.10. Hactpotiiku cBsi3u ¢ npudopom no unrepdeiicy USB (HID)

Kuomnka "2 ompamuBaer Bce moakiaroucHuble 10 USB K KOMIIBIOTEPY MPHOOPHI U
BBIBOJIUT UX B OT/ICJIEHOM OKHE.

Ethernet (UDP/IP)
Jlns cesa3u ¢ mpubopom o untepdeiicy Ethernet (UDP/IP) (puc. 6.11) HeoOxoaumo
ykazath |P-anpec ynanéanoro npubopa. IToT agpec 3a1aéTcsi Ha MpuOOpe BPyUHYIO, THO0
BBIJIEIISIETCS aBTOMaTH4Yecku nocpencteom DHCP.

Jist  cBsism ¢ mpuboOpoM  HEOOXOAMMO  YAOCTOBEPUTHCS, YTO HACTPOUKHU
OpaHaMay’pa CHCTEMBI/TIPOMEKYTOUHOTO TEJIEKOMMYHUKAIIMOHHOTO OOOpYyAOBaHUSI He
OJIOKUPYIOT Tiepeady JaHHbIX 1o npotokory UDP/IP u mopry 1337.



JobasneHne HoBoro npubopa »
WMHTepdenc ceAzn
| Ethernet (UDP/IP) M
IP-appec MopT
192.168.0.1 1 1337 b
(= CHa4ana eeibpaTte TN U Mogudukawmo Npubopa
# otmena | b Bnepén |

Puc. 6.11. Hacrpoiiku cBsi3u ¢ mpudopom o untepdericy Ethernet (UDP/IP)

Kuonka ““ mocekutaer B cerh mupokosernarenbubiii UDP-3anpoc W BBIBOIUT B
OTJIETTLHOM OKHE TIOJTy4Y€HHbIE OT MPUOOPOB OTBETHI.

Wi-Fi (TCP/IP)

Jns cBsizu ¢ npudopom mo uHTepdeiicy Wi-Fi (TCP/IP) (puc. 6.12) Heodxoaumo
ykazath |IP-aapec ynanénnoro npubopa. IToT ajgpec mpudop mojiydaeT aBTOMaTUHIECKH OT
TOYKHU JIOCTyMa, K KOTOpPOl OH mojkitouaercs. [lomydeHHsl agpec oToOpaxkaeTcss Ha
WHJIMKATOpE camoro mpuoopa.

Jnist cBsi3m ¢ mpubopoM HEOOXOIUMO  yIOCTOBEPHUTHCS, UYTO HACTPOUKH
OpaHaMay’pa CHCTEMBI/TIPOMEKYTOUHOTO TEIEKOMMYHUKAIIMOHHOTO OOOpYyAOBaHUSI He
ONOKHPYIOT Tiepeauy JaHHbIX 1o npoTokony TCP/IP u mopty 1337.



JobaeneHne HoBoro npubopa x
WMHuTepdenc ceazu
| wi-Fi (TCP/IP) -
IP-appec MopT
192.168.0.1 1 1337 b
(=] CHa4ana Buibpate TUA 1 mogudmkaumo npubopa |
| oOTmena | (Bl  Brnepém |

Puc. 6.12. Hactpoiiku cBsi3u ¢ npudopom o unrepdeiicy Wi-Fi (TCP/IP)

Bluetooth (BLE)
Jnst cBsizu ¢ mpubopom no uHTepdeiicy Bluetooth (Low Energy) (puc. Puc. 6.13)
HEOOXOIMMO yKa3aThb BOCbMU3HAYHBIN TEXHOJIOIMYECKUI HOMEp MpuOopa (HameyaTtaH Ha
HaKJICHKE CO IMITPUXKOIOM).

OGpaTtuTe BHHUMaHHUE, YTO MPUOOP MOJDKEH OBITh MpPEABaApPUTEIHLHO 100aBIEH B
cuctemy (CM. TJIaBy «



OcobenHocTu paboTsl ¢ mpudopamu 1o untepdeiicy Bluetooth (Low Energy)»).

B Texymielr Bepcum mporpaMMEbl IMMOAKIIOYCHHE Tiprbopa mo uaTepdeticy Bluetooth
(BLE) Bo3moxHO TosbK0 B OC Windows.

¢« [loGasnedne Hosoro npuBopa

MHTepdeic cEAzn

| Bluetaoth (BLE) il

TexHoACTHYECKMA HOMER

10000000 |

MNpwbop  TaKMm TEXHONOTUYECKWM HOMEPOM HEe CONPAMKEH ¢ KoMNbioTepom!
Brinonxute conpamenue cpeacTEaMW ONEPALMOHHON CHCTEMBL.

= CHaqana eclbpare TN U Mogudukal o npubopa

% CTmeHa [iofi= Bnepén

Puc. 6.13. Hacrpoiiku cBsi3u ¢ mpudopom o untepdeticy Bluetooth (BLE)

COM-nopt (Modbus RTU u Modbus ASCII)

Jns cesa3u ¢ mpubopom ¢ mpotokoriom Modbus mo COM-nopty (puc. 6.14)
HeoOxoaumo ykazatb COM-miopT, K KOTOpOMY MOAKIIOYEH MPUOOpP, CKOPOCTh CBSI3U, HA
KOTOpOM BeAETCSI OOMEH JaHHBIMH, KOJUYECTBO OUT JAHHBIX, CTOTIOBBIX OWT, IapaMeTpPhl
KOHTPOJISI YETHOCTH U CETEBOM anpec mpubopa. Bee 3Tu mapaMeTpsl OnpeIessstoTCs TUIIOM
MOJIKJIFOUEHHOTO MPUOOPa; OHK MOT'YT OBITh HACTPAMBACMBIMU WJIM HEU3MEHHBIMH.

Ha OC Linux mist pabotel ¢ COM-mopramu 1moJib30Bateib J0JDKEH UMETh ITpaBa Ha
YTCHUE W 3alHCh COOTBETCTBYIONIUX YCTPOWCTB (JIMOO BXOAUTH B TPYIIITY, HUMECIOIIYIO
TaKue mpana).

Kuomka & (ma OC Windows) oOHOBIIIET B BBINAJAIONMIEM CIUCKE IOCTYIHBIC
COM-nopTsl u3 CHUCTEMHOTO peectpa (BeTka
«HKLM\Hardware\Devicemap\Serialcommy).



Knaonka i (ma OC Linux) ckanupyer pocrymable COM-mopthl (ycTpoiicTBa
«/sys/class/tty/ttyS*», «/sys/class/tty/ttyUSB*y, «/sys/class/tty/tty ACM*» U
«/var/local/pi5/*») u mpemiaraet ux as Beioopa (puc. 6.15).

JlomoJIHUTEbHYI0 HH(pOpMaIHIO 10 pabote ¢ mpudbopamu ¢ mnporokosom Modbus
cMm. B riaBe «[Ipubopsl ¢ mporokosom oomeHa nqanHbIME Modbusy.

Hobasnenue HoBoro npubopa x DobasneHue HoBoro npubopa X

WHTepdienc ceazn WMHTepdenc ceAzn
[ coM-nopT (Modbus RTU) ~ ||| cOM-nopT (Modbus Ascil) - |
MopT MopT

[dev/ttyS0 [T |/devrttyso | &)
CropoCTb CBA3W CKopoCTb CBA3M
|115200 ~ ||[115200 - |
BWThI A3HHBIX BWThI AaHHEIX

] 3 » Ll ] »
KoHTponk 4ETHOCTK KoHTpons 4ETHoCTU
| OTcyTcTBYET ¥ ||| OTcyTCcTBYET v |
Cton BuThl Cton BuThl

1 1 b 1 1 2
Appec ycTpoRcTBa Appec ycTpoAcTea

1 1 » 1 1 2
= CHavana BeibpaTs TN 1 Moaudukauwio npubopa 1= CHadana BeibpaTe TMN 1 MognduKauwno npubopa

|3 Ormena | \bls  Brnepen | |3 Ormena | |-  Brepen |

Puc. 6.14. Hacrpoiiku cBsi3u ¢ npudopom mo COM-nopty (aist Modbus RTU/ASCII)

HailpgeHHbIe NOPThI x
HaloeHHbBIE NCPThI
fdev/ttyS0
fdev/ttys4
fdev/ttys5
A oK
| OTMEeHa ,

Puc. 6.15. Haitnennsie COM-mioptel Ha OC Linux

Ethernet (Modbus TCP)
Jiis cBsi3u ¢ ipubopom ¢ nporokosiom Modbus o unrtepdeiicy Ethernet (TCP/IP)
(puc. Puc. 6.16) HeoOxomumo ykazaTh IP-ampec mpuGopa, mopT, Ha KOTOpOM MpUOOP
IpUHAMAET coeauHeHus (1Mo ymomdanuio 502), a Taxke uaeHTrdGUKaTOp nMpuodopa.



Jinst  cBsism ¢ mpubOpoM  HEOOXOAMMO  YAOCTOBEPUTHCSA, YTO HACTPOUKH
OpaHaMay’pa CHCTEMBI/TIPOMEKYTOUYHOTO TEJICKOMMYHUKAIIMOHHOTO O0OpYJAOBaHUS HE
OJIOKUPYIOT Tepeaady JaHHbIX 1Mo npotokony TCP/IP u BeiOpaHHOMY MOPTY.

JlomoJIHUTEbHYI0 HH(pOpMaIHIO 10 pabote ¢ mpudbopamu ¢ mnporokosom Modbus
cMm. B riaBe «[Ipubopsl ¢ mporokosom oomeHa nqanHbIME Modbusy.

JobasneHne HoBoro npubopa x
WMHTepdenc cBA3N
|Ethernet {(Modbus TCP) v
IP-agpec/uma xocTa
192.168.0.1
MopT
1 502 4

MoeHTrdukaTop npubopa
1 1 b

= CHadana eeifpaTs TUA W MogudMKawWo Nprbopa

3  OTmena blF Brepén

Puc. 6.16. Hactpoiiku cBsi3u ¢ mpudopom no untepdeiicy Ethernet (zias Modbus TCP)

Paguomonem
Jlns cBa3u ¢ mpubopoM yepe3 paguomoneMm (puc. 6.17) HeobxoauMo ykaszaTh
MPUCYTCTBYIOIIUKA B TIPOTpaMMe pPaJAOMOJIEM, KOTOPBIM TPUHUMAET JaHHBIE OT
n00aBJisieMoro nmpudopa u ajpec TOro mpudopa.

Knonka «/McCTOYHMK JaHHBIX» MO3BOJISIET YyKa3aTh IEJIEBOM  PaguoMOIEM
(puc. 6.18).

Knomnka "=, noctynHas npu BbIOpaHHOM HCTOYHHUKE JAHHBIX, IMO3BOJSET MOJYYUTh
U3 HEero CITUCOK MPUOOPOB U BBIOPATH Cpean HUX A00aBisieMbii (puc. 6.19).

@nar «OO0pabaTbiBaTh TOJIBKO MOCJEIHKE AaHHbIE NpUOOpa» OTOpachIBaeT BCE
MOCTYTAOIIKE IS 100aBIsieMoro nprudopa TaHHbIE, KPOME MOCIETHUX.



JIoTIOTHUTENBHY0 HH(POPMAIIHIO TIO padoTe ¢ PAIUOMOJIEMOM U €T0 IPUOOpaMu CM.

B riaBe «OcoOeHHOCTH paboThI ¢ paJuoMOJIeMaMU U TpUOOpaMu, epelatoIuMK JaHHbIE
10 pajuoKaHaIy».

JobasneHne HoBoro npubopa x
WMHTepdenc cBA3N
| Paguomomem bl
MCTOYMHWEK OaHHBIX
[ PM-2-L-G {10000001} =]
Anpec npubopa
1 1 ’

| | OBpabaThiBaTh TONLKO NOCNEOHWE AaHHLIE Npubopa

-

= CHayana ebifpaTe TUA W MogudMkawmpo Npubopa

|# oOTmena | bl Bnepén |

Puc. 6.17. Hactpoiiku cBsi3u ¢ npubopoM depe3 paauomogem PM-2



Buibepute npubop x

| Cnucok ycTponcTe #1 -

> =TTM-2-02

=1 PM-2-L-G
e = PT-4/2
= WT-17 K-01
o 0K
|5 OTMmeHa ,

Puc. 6.18. OknHo BbIOOpa paiioMoieMa-HCTOYHUKA TAHHBIX JJIs1 J0OABIIIEeMOro Mpuoopa

Mpubopbl MCTOYHUKA OaHHbIX s
MNpubop Anpec HaHHble NaTta/Bpems
MEBTM-7 M 4-1 1z 23,7 [T, °Cl, 4... 12:18:10
MBTM-7 M 4 42 23,2 [T, °Cl, 5... 12:12:59
MBTM-7 M 4 100 23,1 [T, °Cl, 5... 12:14:47
MBTM-7 M 4-1 150 24,0 [T, °Cl, —... 12:22:49
W OK
| 3 OTMEeHa ,

Puc. 6.19. OxHo BBIOOpa IpHOOpa paguoMoieMa

Eksis Visual Lab (TCP/IP)

g cBs3u ¢ npubopom, paboTaroieM Ha APYroM KOMIBIOTEPE B IPYrod KOMUHU
Eksis Visual Lab, mo untepdeiicy Ethernet (UDP/IP) (puc. 6.20) HeoOxoaumo yka3aTh IP-
aapec WIM HMMsS XOCTa YJAJIEHHOINO KOMIBIOTEpPA, a TAKXKE TEXHOJOIMYECKUH HOMEp
ynanéunoro npudopa. [lopt coequnennst puxcupoBanubiii — 15445.



Jnst  cBsi3m ¢ mpuboOpoM HEOOXOMMMO  yIOCTOBEPHUTHCS, UYTO HACTPOUKH
OpaHaMay’pa CHCTEMBI/TIPOMEKYTOUYHOTO TEJICKOMMYHUKAIIMOHHOTO O0OpYJAOBaHUS HE
OJIOKUPYIOT Tepeaady AaHHbIX 1Mo nmpotokony TCP/IP u mopry 15445,

Knonka " 1mo3BOJIIET TOJYYUTh CIIHCOK MPHUOOPOB YIAIEHHOTO KOMIBIOTEpa U
BBIOpaTh Cpeay HUX IeleBoii (puc. 6.21).

OOparute BHUMaHHUE, YTO MPU MOJYYCHUH CIHUCKA MPUOOPOB WIIM UX JIaHHBIX OT
ynanéaHou ko EVL Hanpsmyro Heo6xoaumo, uToOsl B Hel Obu1 BKiroueH T CP-cepBep
(cM. pazaen «



TCP-cepBep»). Yaanéunas nporpaMmma BEPHET TOJIBKO T€ IPUOOPEI, Ha KOTOPHIE
BBICTABJICHbI COOTBETCTBYIOLIME PA3PEILLICHHUS.

DobaeneHne HoBoro npubopa x
MHTepdenc cBA3N
| Eksis Visual Lab (TCP/IP) - |
IP-agpec/uMa xocTa
|192.168.1.250| IE:]
MopT
1 15445 k

TexHONOrMHECKMIA HoMep YaaneHHoro npubopa

10000000
= CHa4ana BeifpaTe TN W MogUdUKaLuKMo Npubopa |
¥ Otmena bl  Bnepén |

Puc. 6.20. Hactpoiiku cBsi3u ¢ mpudopom o untepdeiicy Ethernet (uepes apyryro komuro EVL)



Mpubopbl yaanéHHoro KoMmneloTeEpa X

Cnucok ycTpolcTe #1 -

=IWBTM-7P-02 3.7 (r4.08) {10139805}

Ok

o OTMeHa

Puc. 6.21. OxHO crircka mpuOOPOB yHaIEHHOTO KOMIIBIOTEpA

MQTT-6poxep 3.1.1 (TCP/IP)

Jist cBsizu ¢ mpubopoM, paboTaroleM Ha APYroM KOMIIBIOTEPE B APYroll KOMHH
Eksis Visual Lab, mocpeactBom MQTT-6pokepa (puc. 6.20) HeoOxomumo ykaszath |IP-
aapec wiu ums xocta cepepa MQTT, mopt nans coeauHEHUs, HCIOIb30BaHUE
3aIUIIEHHOTO COSIUHEHUS, UMsI TIOJI30BATEISI U MapOoJib (TIPU HEOOXOIMMOCTH), a TAKKE
TEXHOJIOTUYECKUN HOMEP yJIaliéHHOro mpudopa.

Jist cBsi3m ¢ mpubOpoM  HEOOXOIMMO  yIOCTOBEPHUTHCS, UTO HACTPOUKH
OpaHaMay’pa CUCTEMBI/TIPOMEKYTOYHOTO TEIEKOMMYHHUKAIITMOHHOTO O0OPYIOBaHUS HE
OJOKHPYIOT Tiepeady JaHHbIX 10 poTtokosry TCP/IP u BBIOpaHHOMY MOPTY.

Knomnka «IIpoBepuTh CBSI3b C CEPBEPOM» MO3BOJIAET IMPOBEPUTH KOPPEKTHOCTH
BBEJACHHBIX HACTPOEK W BBIMOJHUTH TecToBoe mnoakiodeHue k MQTT-Opokepy ¢
BBIBOZIOM KypHasa (puc. 6.23). I[Ipu3HAKOM yCHIEUIHOTO MOIKIIOYCHUS SIBISCTCS
nonyuerne nakera CONNACK c¢ HyneBbIM MoJieM OIHUOOK.

Knonka " mo3BosisieT moy4uuTh cnucok npudopoB Ha MQTT-6pokepe u BrIOpaTh
CpeIu HUX LIEJIECBOM.

OOparute BHUMaHWE, YTO TP TOJYYCHHHM CIMCKA TMPHUOOPOB WM WX JaHHBIX C
MQTT-06pokepa HeoOx0oaMMO, 4TOOBI Ha yAIEHHBIX MPUOOpax ObLI BKIKOYEH IKCIOPT
nanubix Ha MQTT-Gpoxep.



JlonmonauTenpayto wHGoOpMamuio 1o padore ¢ MQTT cm. B rmaBe «IKcmopT
nanHbeiX Ha MQTT-O6pokep».

JobasneHne HoBoro npubopa x

MHTepdeAc cBAZN
| MQTT-Bpokep 3.1.1 (TCF/IP) v

IP-agpec/Ma xocTa

broker.hivemg.com
MopT
1 1883 b

EJ Wcnone3oBaTe 551

MmMA Nnonb3oeaTenA

Maponk

| MpoBEpUTE CBA3L C CEPEEPOM ; |

TexHonorM4ecknin Homep Nnpubopa
10000000 i)
DUNLTP Pa3Oence

EKSIS/10000000/full

= CHadana BeibpaTh TN U MogudKKaumio npubopa |
|3 OTmena bl Bnepég

Puc. 6.22. Hactpoiiku cBsi3u ¢ ipudopom mo untepdeticy Ethernet (uepes MQTT-6pokep)



XypHan coegMHeHUA ¢ MQTT-6pokepoM X

[04.07.2025 13:31:30] OnpeneneHue IP-agpeca xocTa...

[04.07.2025 13:31:30] YcTaHoeka TCP-coegWHEHMA. ..

[04.07.2025 13:31:31] TCP-coegMHEHWE YCTAHOBMEHD

[04.07.2025 13:31:31] Nogknwderune k MOTT-bpokepy...

[04.07.2025 13:31:31] NenyyeH COMMACK (CoeguHerne ¢ MQTT-BpokepoM yCnewHe YCTaHoBAEHD)

| oK
*

OTmeHa

Puc. 6.23. OkHo xypHana nogkarodcaust K MQTT-6pokepy

Wi-Fi (UDP/IP)

Jnst momydenus: nanHbix o uaTepdeiicy Wi-Fi (UDP/IP) (puc. 6.24) reodbxoaumo
yKa3aTh TEXHOJOTHUYECKUI HOMEp ynai€HHOro nprudopa. IToT uHTEpdEiic CBI3H SIBIISIETCS
OJTHOCTOPOHHUM — IpOrpaMMa HHYEro He MOChUIaeT MpuOopam, a JHIIb KAET OT HUX
nanueie Ha mopty 16445, Ilpubopsl MOMKHBI OBITH CKOH(GUTYPUPOBAHBI OTICIHHOU
YTUIUTON: HEOOXOAMMO yKa3aTh Ha3BaHHE TOYKHU JIOCTYIA U MAPOJIb JJISl MOAKIIIOUEHUS K
Heil, IP-anpec cepBepa (kommbrotepa ¢ 3anyiieHHon Eksis Visual Lab) u nepuoanynocts
OTIIPABKH JIAHHBIX.

JIist  TonydeHus JaHHBIX OT MPUOOPOB HEOOXOAMMO YAOCTOBEPHUTHCS, YTO
HACTPOWKH  OpaHIMayd’pa  CHUCTEMBI/IPOMEKYTOYHOTO  TEICKOMMYHHUKAIIMOHHOTO
o0opyoBaHus He OJOKHPYIOT Mepeaady daHHbIX o npotokory UDP/IP u mopty 16445.

OOpaTuTe BHMMAaHHe, YTO MpOrpaMMa HAYMHACT MPUHUMATH IAHHBIE TOJBKO
TOT/Ia, KOTJIa B CIIUCOK YCTPOMCTB 100aBJICH X0Ts Obl 0JiuH npudop ¢ uatepdeiicom Wi-Fi
(UDP/IP). Tlpunsteie makeTsl OyayT BOCTpeOOBaHbI U 00pabOTaHbl MPUOOPOM HE cpasy
IPU KX MOJTYYEHHH, & B MOMEHT OIpoca MpruOOpoB.



JobaeneHne HoBoro npubopa x

WMHTepdenc CBA3K

[ wi-Fi (uDP/IP) Y&
TexHonoruyecka HoMep

10000000
MopT

1 16445 ¥

| | OBbpabaTeiBaTe TONLKO NOCNEOHWE AaHHbIE Npubopa

(=i CHa4ana Buibpate TUA 1 mogudmkaumo npubopa [

% oOTmena | k>  Brnepén |

Puc. 6.24. Hactpoiiku cBsi3u ¢ npudopom o unrepdeiicy Wi-Fi (UDP/IP)

[Ipy HaXaTMM HAa KHOMKY ““ 1OMCKa NpUOOPOB NPOrpaMMma BHIBENET CIMCOK
MOJTyYEHHBIX, HO He 00paboTaHHBIX MakeToB (puc. 6.25). Ecim 3T0 mepBhIit 100aBIsIeMbIi
npubop c¢ mporokosom Wi-Fi (UDP/IP), mporpamma mnepeiaér B pexXuM OXHIAHUS
JaHHBIX OT MPUOOPOB, BBIMTH M3 KOTOPOrO B JHOOONH MOMEHT MOXHO Ha)XaTHEM KHOIKHU
«OtmeHay (puc. 6.26).



ObHapy>XeHHble npubopkl x

MNpubop Tex. HoMep Buin Ha ceAzM IP-appec

MBTM-7M4-1-L r3.17 10081847 29.09.2025 10:50:44 192.168.1.150
Ok

5 OTMeHa

Puc. 6.25. [Tony4ennsie qanubie oT mpudopos o unrepdeiicy Wi-Fi (UDP/IP)

Monck npubopos x

HawWgeHo 0 npubopoe (HasmuTe "OTMeHa" onA
npekpalleHal...

“m

OTmeHa

Puc. 6.26. OxHO mporpecca 0KHIaHUS JaHHBIX OT mpubopoB mo uaTepdeiicy Wi-Fi (UDP/IP)

Ha ¢unanbHoM sTame go0aBiieHHMs HOBOTro mpuOopa TpeOyeTcs ykazaTh oOiiue
HacTpoliku mpubopa (puc. 6.29). HabGop HOCTYNHBIX HACTPOCK MOXET HEMHOTO
OTJIMYATHCSI B 3aBUCUMOCTH OT BO3MOXHOCTEN MouduKanuu 100aBiseMoro nmpuoopa.

[Tone «Ha3Banue mpubopa» MO3BOJIAET 3aJaTh UMs, MOJ KOTOPHIM MpuOOp Oyner
burypupoBaTh B pPa3IMYHBIX YacCTAX MPOTPaMMbl (OKHA MPOCMOTPA CTATUCTHUKUA U UM
nonoOHeie). Jlydme BeIOpaTh Takoe UMs, 1O KOTOPOMY MOXHO OJHO3HA4YHO
UIEeHTU(PUIIMPOBATH IPHUOOP, €0 PACTIONOKEHNUE U OCOOCHHOCTH.

ITome «TexHonmornuyeckuii HOMEP» ONPEHEIAeT YHUKAJIbHBIM BOCBMHU3HAYHBIN
HOMEp mpubopa. DTOT HOMEp HareyaTaH Ha HAKJIEeHKe CO MITPUXKOAOM, KOTOpas OObIYHO
HaKJICMBACTCS HA 33JJHIOFO/OO0KOBYIO YacTh Kopmyca mnpubopa. TexHOJIorn4eckui Homep,
YKa3bIBAEMbI Ha 3TOM 3Tane (B OTIMYHME OT TEXHOJIOTMYECKOIO HOMEpPA, YKa3bIBAEMOIO
Ha JTafe HacTpOMKM HMHTepdeiica CBsI3M) MpPU HEOOXOAMMOCTH MOXKET OTJIMYAThCS OT
pEaTbHOr0 TEXHOJIOIMUYECKOro HOMepa MOAKII0YaeMoro npuoopa.



[Tone «Ilepuon ompoca» 3a7aé€T MEPUOJUYHOCTh, C KOTOpOW mHporpamma Oyaer
BBIYUTHIBATH U3 MPUOOPA €ro TEKYIUEe JaHHbIE U3MEPEHUIN U COCTOSTHUM.

Buumanue! Dta HacTpoiika BIMSET TOJBKO Ha OINpoOC MpuOOpa MporpaMMoil B
pealbHOM BPEMEHM U HE BIUSET Ha MEPUOJUYHOCTh 3aMUCU JAHHBIX W3MEPEHUMN
npuOOpPOM B CBOIO BHYTPEHHIOIO MAMSITh.

Onar «3amyckatb ompoc npubopa MpU CTapTe€ MPOrpaMMbDy  ONpeaesseT
aBTOMATHYECKHUH 3aIyCK OIpoca MOCIe 3amycka 1 3arpy3Ku IpOrpaMMBl.

@uar «3anuchiBaTh pe3yJbTaT Oonmpoca B 0a3y JAHHBIX» ONPEIEISIET COXpPaHEHUE
JAaHHBIX U3MEPEHUN M COCTOSHUN mpuOopa, MOJIYUYEHHBIX B pe3yJbTaTe OIpoca, B 0azy
JaHHBIX NporpaMMbl. COXpaHEHHBIE TaHHBIE MOXHO BIIOCJIEICTBHM BOCIPOU3BECTH B
OKHaxX MPOCMOTPA CTaTUCTUKH.

Buumanme! Ota HacTpolika BIMSIET TOJBKO HA JaHHBIE, IOJyYCHHbBIEC B PE3YyJIbTaTe
ormpoca mpubopa MNporpaMMoil B peajJbHOM BpPEMEHH, U HE BIMSIIOT Ha JaHHbIE,
BBITPY’Kae€Mble M3 BHYTPEHHEH NaMsATH MpuOOpa MpU MCIOJIb30BAaHUU COOTBETCTBEHHOM
(yHKUIHU.

[Tepexntouarenu «Kaxnoe nzmepenne», «C nepuogom» U COOTBETCTBEHHOE MOJIE
BBOJAa BpPEMEHH, a Takxke mepekmouarens «llo pacnucaHuioo» W KHONKA MOJ HUM
OTIPEICIISIIOT XapaKTep 3aluCH JaHHBIX U3MEPEHUIN U COCTOSIHUM B 0a3y JTaHHBIX.

Bapuant «C mepuoaom» MO3BOJSET pa3HECTH MEPUOAbl OOHOBJICHUS JaHHBIX Ha
9KpaHe W uX (ukcanuio B 0a3e JaHHBIX NPOTpaMMbI (TakKe M B OKHaX MPOCMOTpa
CTaTUCTHUKH).

OOpartutre BHUMaHUE, YTO MPU MEPUOAMYECKOM 3alMCU JAHHBIX MpPOrpaMMma He
JeNaeT pa3iMuuii MEXJy YCIEIIHBIMM W HEYCHEUIHbIMHM olmpocamu mpuodopa. B 0azy
JAHHBIX OyJeT 3amucaHa Ta MHpopMalusd, O4epENHOCTb KOTOPOW BBINAAET HUCXOHS W3
BBICTABJICHHOT'O IIEPUOAA.

Bapuanr «Ilo pacnmcaHuio» INO3BOJSET 3a1aTh KOHKPETHOE BpeMs IS 3allUCH
naHHbIX. [Ipu Ha)xaTUU HAa KHOMKY N0 (JlaroM OTKPBIBAETCS OKHO CO CITUCKOM COOBITHIA

(puc. 6.27).



3anuchk B basy paHHBIX x
PacnvcaHwe
Q¢ @
(w1 ExkevacHo, XX:15

Enusanwes cobemue
02.07.2025 17:15:00

LA oK
5 OTMEeHa

Puc. 6.27. OxHO peakTUpOBaHUS PACITUCAHUS 3aITUCH B 0a3y TaHHBIX

Knonku @, # u © no3BoiAIOT COOTBETCTBEHHO H00ABHTH, PEJAKTHPOBATH M
yIaJIUTh BpeMEHHOE IMpaBuiio. diar HANPOTUB HIIEMEHTOB CIIMCKA OMPENENSIOT UX
cocTosiHME (HEaKTUBHBIC TpaBWJIa HE 00pabaThIBAIOTCS TMPU OMNPEIACICHUH MOMEHTA
3anucH B 0a3y JaHHBIX).

B mone «bnwkaiimee cobpiTHe» OTOOpaskaeTcsl OnvKaiiiee BpeMs 3alucu B 0asy
JAHHBIX UCXOJIS U3 YKa3aHHBIX ITapaMeTPOB.

OKHO HACTPOWKHU BPEMEHHOTO MPaBJIa MOKAa3aHO HA PUCYHKE 6.28.



PacnucaHwe x

| AKTUEEH

HacToTa

EMeMUHYTHO v

NeHb
MoHeoenEHWK b
HMCno
Bpems

HHAN00

1k

Enuaanwes cobumue

02.07.2025 16:21:00

o 0K
5 OTMeHa

Puc. 6.28. OxHo pegakTHpoOBaHUS BPEMEHHOTO MpaBuiia

@dnar «AKTUBEH» OIpPEACISIET COCTOSHUE BPEMEHHOIO TMpaBuiia (HEAKTHUBHBIC
npaBujia He 00padaTHIBAIOTCS MIPU ONPEICIICHHH MOMEHTA 3alMCH B 0a3y JaHHBIX).

Brmanaromuii cimcok «Yactora» 3aAa€T MEpUOIUIHOCTD COOBITHS — €KEMHHYTHO,
€XKe4acHO, €KECJIHEBHO, €KCHEICIIbHO MJIM €KEMECIUYHO.

[Tone «/lenb» AOCTYIHO NpU €KEHENETLHON NEPHUOTUIHOCTU COOBITUS M TIO3BOJISIET
BBIOpATH JIEHb HEJIEIM HACTYIUUICHUS! COOBITHS.

[Tone «Yucno» TOCTYIMHO NP €KEMECTYHON MEPUOTUIHOCTH COOBITHS U TTO3BOJISIET
BBIOpATh JIeHb Mecsla (Yucio) HacTymieHus coobitus. Jloctynen mepuoxa ¢ 1 mo 31, a
Takke BapuaHt «llocnegnuii 1eHp Mecsuay.

OOparute BHUMaHHE, YTO €CJIM BHIOPAHHOE YMCJIO TIPEBBINIAET KOJIUYECTBO JHEH B
MecsIIe, COOBITHE B ATOM MECSIIE HE HACTYIIUT.

[Tone «Bpewms» mocTymHo Tipu 000N BBHIOPAHHOW YACTOTE U OMPEIEISET BpeMs
JHSI, KOT/Ia JIOJDKHO TIPOM30UTH coObiTHe. [Ipu eXeMHUHYTHON dYacToTe HEeOoOXOAMMO
yKa3aTh, B KaKyl CEKYHIy AOJDKHO Mpou3ouTu coObithe. [Ipu exedacHOil — MUHYTY U
CEeKyHIy. B ocTanpHBIX Clydasx — 4ac, MUHYTY U CEKYHAY.

[Ipu 3amaHHOM pacryucaHuy Ha COOTBETCTBYIOIICH KHOIKE B OKHE OOIIMX HACTPOCK
npubdopa oToOpaxaeTcss KpaTKoe MepeurnciieHre 3a/IaHHbIX COOBITUH.



DobaeneHne HoBoro npubopa x

HazeaHue npubopa
MBTM-7ML (r1.02)

TexHonorn4ecKuia HomMep

10117921
Mepuon onpoca
00:00:10 =
|| 3anyckaTe onpoc npubopa Npw cTapTe NperpaMMel
(wd 3anuceiBaTL pesynsTaT onpoca B 6azy AaHHLIX
(&) Kaxaoe u3mepeHue
() C nepuonom
00:00:10 -
() Mo pacnucaHuo
PacnucaHWe He 3a0aHo
|# oOTmena | |4 Hazapg |

Puc. 6.29. O6uue Hactpoiiku npudopa

OOme HacTpoiiku npudopa (Kak U HACTPOWKH WHTepdelica CBA3M) MOTYT OBITh B
JaJbHEUIlIeM TPU HEOOXOJMMOCTH H3MEHEHBI B JI000M MOMEHT Tmocie Jg00aBjieHUs
npuodopa.



CNUCOK YCTPOWUCTB #1 X

|||| |@n$l |@n§| |§|
4 EIWBTM-TMI (r1.02)
4 @ Kanan 1
_@Temnepawpa. °C
@_ BnasHocTe, %
2 BaTapen, %

Puc. 6.30. lo6aBnenHsIii mprbop

/lo0aBJieHMe HOBBIX YAAJEHHBIX PUOOPOB
Jlnst MaccoBoro A00aBlieHUS yIAIEHHBIX pUOOpoB (noOasieHHbIX B EkSis Visual
Lab Ha napyrom KoMmbprOTepe) CyIIeCTBYeT crenuaibHbeli Mactep (puc. 6.31). On
MO3BOJISICT 100aBUTh MpHOOpHI U3 aApyroi kormuu Eksis Visual Lab, ompammBaembie 1mo
CETH HAIPIMYIO WiH onocpenoBanHo uepe3 MQT T-6poxkep.



HobaeneHue HOBLIX YA aneHHHbIX Nnpubopos Eksis Visual Lab x

WHTepdenc ceaan

Eksis Visual Lab (TCP/IP)

HOobaBneHwe HOBLIX yAanéHHHbIX Nnpubopos Eksis Visual Lab x

WHTepdenc ceaan

¥ || MQTT-6pokep 3.1.1 (TCP/IP)

IP-anpec/uMa XocTa
localhost
MopT
4
(¥ Mcnone3oeats Wigposanme

KopHesoih cepTuukat

Jmint/lab/RootCA.crt

8

IP-aApec/MMs XocTa

broker.hivemag.com
MopT

4 1883
[ Mcnons3osate SSL

Wma none3oeaTens

CepTUdHKaT Maponk
fmntflab/Client.crt ()
NpWBATHEIA KoY MpoBEpUTL CBA3L C CERREPOM
| /mnt/lab/Client.key I TexHonoruyeckuid Homep npubopa
TexHonornyecknin Homep ynanéxHoroe npubopa 10000000 &
10000000 DUNLTP pa3aenos
~ @ ObHoBWTH EKS15/10000000/full
Npubop TexHOoNorM4eckn... WHTepdeic ceasn  MpuMedaHue MobasuTe ~ & 0OfHoeuTs
[NobasuTk Bce| | Mpubop TexHonorudeckun... WHTepdenc ceazm  Mpumeyanue OobapuTe
HoBasuTe BCe
i oK i oK

Puc. 6.31. OxHo no6aBieHns HOBBIX yaan€HHBIX puOopos Eksis Visual Lab

[Tocae BBOAa HEOOXOMMMBIX MAHHBIX MU YCTAHOBKH CBSI3W M HA)KAaTHUS KHOIIKH
«OOHOBUTBY MPOrpaMMa IOMBITACTCS MOAYYMTH CIHCOK BCEX MPUCYTCTBYIONIMX Ha
ynanéunoi konuu EKsis Visual Lab uaun na MQTT-6pokepe npubopos.

OOparute BHUMaHHUE, YTO MPU TMOJYICHUH CIHUCKAa MPUOOPOB WIIM WX NAHHBIX OT
ynanéunou konuu EVL Hanpsamyro HeoOxommmMo, 4ToOsl B Hell Ob11 BKioueH T CP-cepBep

(cM. pazaen «



TCP-cepBep»). Yaanénnas nporpaMmma BEPHET TOJIBKO T€ IPUOOPEI, Ha KOTOPHIE
BBICTABJIEHBI COOTBETCTBYIOIIUE Pa3pEILICHU.

OOpatuTe BHMMAaHHE Ha BBINAJAIOIMIMNA CHHCOK HAaJ CIOUCKOM MPUOOPOM — OH
ompeensieT OKHO CIUCKa YCTPOUCTB, MPUOOPHI KOTOPOTO OTOOPaKAIOTCS Ha IKpaHe.

Knonka no6aButh (i aBoitHoe Haxkatue JIKM) mo3BossitoT 106aBUTH BRIOPAHHBII
nprOOp B CIIMCOK Yepe3 OKHO HacTpoek (puc. 6.1).

ObwMe HAaCTpPoOMKM npubopa "UBTM-7... X

HazeaHue npubopa
MBTM-7P-02 3.7 (r4.08)
TexHonoru4eckuu HoMep
10139805
Mepwon onpoca
00:00:10 =
3anyckaTk onpoc npyubopa NpW cTapTe NperpaMmMel
| JanuceiBaTE pe3yneTaT cnpeca B Basy OaHHLX
® | Kamnoe U3MepeHune
C nepvomom

4}

Mo pacnucaHum

FacnucaHwe He 3a0aHo

A oK
5 OTMeHa

Puc. 6.32. OxHo HacTpoek nobasnsiemoro ymranéanoro npudopa Eksis Visual Lab

Kuonku «JloO6aBuTh Bce» TMO3BOJISIET M00aBUTh BCe MpUOOpPHI crucka 0e3
JOTIOJTHUTENIBHBIX OKOH. Ecin Kakoi-m0o nmpubop He MOKET OBbITh J00aBjIeH (HaImpumep,
npubOp C TaKUM TEXHOJIOTHYECKUM HOMEPOM YK€ MPHUCYTCTBYET B CIUCKE), OH OyneT
MPOITYIIICH.

KOHI/IpOBaHHe H BCTaBKa HpHﬁOpOB, KaHaJ/JI0B ! ImapamMmeTpoB
CymiecTByromie mpuOOpbl MOTYT OBITH CKOMMPOBAaHBI BMECTE€ C KaHajaMU H
napaMeTpamMu (M WX HACTPOMKaMH) B TO € WJIM JAPYroe OKHO CIHCKa YCTPOWCTB.
CymiecTByroIIHE KaHAJIbl MOTYT OBITh CKOITMPOBAHBI B TOT K€ WIIM JIPYTroil IprudOp BMecTe
C TmapamMeTpamMH W HuX HacTpoikamu. CyIIEeCTBYIONIME TIMapaMeTpbl MOTYT OBIThH
CKOITMPOBAaHbI B TOT € WJIM JIPYroil KaHaja TOro K€ WU APYroro mnpubopa BMECTE CO
CBOMMU HaCTpOUKaMHU.



KommpoBanue BBIZICIICHHOTO 3JIEMEHTa OCYIIECTBISETCS HAXKaTHEM KOMOWHAIINH
kaasuin Control u C. DiieMeHT U ero CoACPKUMOE MPH 3TOM MOJCBEUMBAIOTCS 3€EHBIM
LIBETOM.

BcraBka CKOMMPOBAHHOTO 3JIEMEHTAa OCYIICCTBISICTCS Ha)XXaTHEM KOMOWHAITUH
kiapum Control u V. Tlpu 3TOM mOSBIsIETCS BCIUIBIBAIOIIEE OKHO JJI YTOUHCHHS
HACTPOCK HOBOIO 3yieMeHTa (puc. 6.33, 6.34 u 6.35).

Konupoeanue npubopa x KonupoBaHhue npubopa x
MHTepdenc cansn Ha3saHue npubopa
USE (HID) ¥ | = | MBTM-7 M 4-1 (konuAa)
TexHonornyeckui Homep TexHonoru4ecknin Homep
10000001 10000001
Mpubop C TaKUM TEXHONOTMHECKUM HOMEPOM YKe CYLIECTBYET STOT TEXHOMOMMHECKMIA HOMED Y3Ke UCMOoNb3YeTCA

Mepwog onpoca

00:00:10

1ir

3anyckaTk onpec npubopa Npw cTapTe NporpaMMel
¥ 3anUchiBaThk pe3ynsTaT onpeca B Basy NaHHbLIX
*) Kampoe uaMmepeHne
C nepuogom

1p

Mo pacnucaHuim

PacnucaHWe He 3afaHo

# Ormena [bl» Bnepég |#  otmena {4 Haszag 3aBepLUMTE

Puc. 6.33. OxHO HacTpOEK KOMMUPOBAHHSI TPUOOPA

[Ipu xomumpoBaHMM TPUOOPOB HEOOXOAUMO 3aJaTh HACTPOMKH CBS3M C HOBBIM
npubOpPOM U 00IIIHME HACTPOUKH (BKITFOUAsT YHUKAIBHBIN TEXHOJIOTHYECKUN HOMED).

BynyT ckomupoBaHbl KaHajdbl CO BCEM COACPKUMBIM (BKJIOYas MapaMeTphl U
MOPOTH ), a TAK)KE OTIOBEILICHMUS.

KonupoBaHWe KaHana x

BeennTe Ha3zeaHWe KaHana lHEIHEIJ'I 1

oK Cancel

Puc. 6.34. OxHO HAaCTpOEK KONMPOBAHMUS KaHaIa

[Ipy KomMpoBaHWMM KaHaja HEOOXOAMMO yKazaTb UMs HOBOro KaHana. bynyt
CKOIMPOBaHBI BCE MapaMeTphl KaHaIa CO CBOMMU NTOPOTOBBIMU 3HAYEHHUSAMH.



KonupoBaHue U3MepAeMoro napameTpa X KonupoBaHWe BblYMCNAeMOro napamMerpa x

DYHKUMA MepemeHHbIe

1 4 D) &
Peructp Ofio3HaqeHue Mapametp
4 0 » X0 WBTM-7 M 4-1/T, °C
Pazmep
1 4 2
MepesepHyTh BalThl
MepeBepHyTL CNOBA
MepesepHyTb ABOMHbLIE CNOBA
Mopsaok BainT (Ha Nnpumepe 0x0123456789ABCDEF)
0x01 0x23 0x45 0x67
MpuMep 3anpoca
0x00 0x00 0x00 0x00 0x00 0x06 0x01 Dx04 Ox00 0x00 0x00 0x02
MoAwHoMMansHoe NpecbpasoBaHie
0,0+ 1.0+*x
®opmyna
X0/2 @
3 OTmena 44 Hazag < 3asepwnte | |[#  OTmena | {4  Hazap % 3aBepLWMTS

Puc. 6.35. OxHO HacTpoOeK KOMUPOBAHUS MTapaMeTpa

[Ipu konupoBaHUM MapameTpa HEOOXOAUMO YKa3aTh €ro HACTPOMKH B 3aBUCUMOCTH
OT ero Ttuma. Ecnum 3T0 H3MepsAeMbli IapaMeTp, TO YKa3bIBAIOTCS HACTPOWKH
BBIUMUTBHIBAHUS W3 MpHOOpPa; €CiAM 3TO BBIUUCISAEMBIH MapaMeTp, TO YKa3bIBalOTCS
HACTPOWKH BBIYUCIICHHUS.

I[Ipy  komupoBaHWMM  BBIUMCISEMBIX  [MAPAMETPOB  IpOorpaMma  CTapaercs
amanTupoBaTh GOPMYITy — €CJIU MepEMEHHbIE MPUHAJICKAT UCXOAHOMY MPUOOPY, TO OHU
Nepee3Kar0T B KOMUPYEMBIN mpruoop.

[Tonp30BaTENBCKUE HACTPOMKHA OKOH MMPOCMOTPA CTATUCTUKU KOTHUPYIOTCSL.

ba3a naHHBIX U3MEPEHUMN U COCTOSHUI HE KOIUPYETCS.

Crpykrypa npudopa
[TpuGopsl UMEIOT APEBOBUIHYIO CTPYKTYPY, KOPHEM KOTOPOH SIBISETCS AJIEMEHT
npubopa, MPOMEKYTOYHHIM YPOBHEM — D3JIEMEHTHI KaHAJOB, & JINCTHSIMH — DJIEMEHTBI
napamMeTpoB. KaxxIplid TUIT 3JIEMEHTOB OTPa)XaeT COCTOSHUE COOTBETCTBYIOLIECH 4YaCTH
peanbHOr0 MpUOOpa, UMEET CBOE MEHIO MPaBOM KHOMKU MBI U CBOM OCOOEHHOCTH B

MIPEICTaBICHUH UH(POPMAIIUH.

ITIpudop
Onement npubopa (=) COOTHOCHTCS HEMOCPEICTBEHHO C IMOJKIIOUYCHHBIM
IPUOOPOM.



[Ipn 3amymenHoM oOMeHE [aHHBIMM HWKOHKAa mOpuOopa MOXKET NPUHUMATDH
CIEAYIOUINE 3HAYCHUS!

@ — onpoc nprGopa yCIEIHO COCTOSIICS, JaHHbIE M3MEPEHUI aKTyalbHbI,
— B JAHHBI MOMEHT UAET OMPOC MPUOOpa MPOrpaMMON;

@ — ommbka cBsA3M ¢ IPUOOPOM, OOMEH JAHHBIMU HE COCTOSIICS,

@ — npubop emé HU pasy He OBLT OMPOIIEH TPOTPAMMON.

[Tocne HazBaHMs MpuOOpa B GUTYPHBIX CKOOKAX MOXKET OTOOPaKaThCS MOSICHCHHUE —
IpPUYKHA OIIHNOKK MM Kakoe-Ir00 uH(popMaruoHHoe coodmenue (Hanpumep, «{Omundka
cBsi3u! }» nnn « { BHyTpeHHHE Yachl HE CHHXPOHH3UPOBAaHBI! }»).

B mpaBoii wactu snemenTa mpubopa MOTryT OTOOpa)kaThCsi MKOHKH COCTOSTHUS
HACTPOEK:

® 1 mpudopa 3a/1aHbl OMOBEIICHUS M UX aJIpeCcaThl;

¥ — mpubop oskcroprupyeT nannbie Ha MQTT-Opokep umu mnocpenctsom HTTP-
3a1poCOB.

[Ipn HakaTUM TPaBOW KHOIMKH MBIIIKA IO DJIEMEHTY NpPUOOpa OTKPHIBACTCS €To
MmeHio (puc. 6.36). [l pa3HbIX TUIOB M MOJU(HKAIMA TPUOOPOB MEHIO MOXET HEMHOTO
OTJINYATHCS B 3aBUCUMOCTH OT UX (PyHKIIMOHAIA.

T

JanyctvTe onpoc npubopa

e

{“_ I\_ ___I

AKTMBEH
MpocMoTp CTETUCTHMKK >
[} ¥npaenenwe npubopom
tj'x" Hacrpoiikn L
# Yganure npuiop
Puc. 6.36. Menro npubopa
[TyHKTBI «3amycTUTB/OCTAHOBUTH OITPOC MPUOOPay YIPABJISIOT OMPOCOM MPHOOPA.

Onar «AKTHBEH» OMNpeAeNsieT aKTUBHOCTh mpubopa. HeakTuBHBIE NPUOOPHI
noanuckiBatoTcst mporpammoit  «[HEAKTHMBEH]» u wuckmoyaroTcss W3 TPYIITOBBIX
nevcTBui (HampuMep, o0IIIero 3amycka onpoca IpudopoB).



[Tyakt «IIpocMOTp CTAaTHCTHKW» COAEPKUT TMOAMEHIO U3 TPEX TMOIIMTYyHKTOB!
«['padpuk», «Tabmuma» u «Coaka» (puc. 6.37), KaKABIH U3 KOTOPBIX OTKPBHIBAET OKHO
IIPOCMOTpa apXUBHBIX TaHHBIX IPUOOpPA B COOTBETCTBEHHOM BHUJIE.

OkHa TmpocMOTpa CTAaTUCTHKH, OTKPBITBIE TaKUM  CIIOCOOOM,  SIBIISIFOTCS
BPEMEHHBIMU, UX HACTPONKU HE COXPAHSIOTCA MEXIY CECCHUSMU pabdOThI C MPOTrPamMMOil.
JInst co3maHusl TOCTOSIHHBIX OKOH IMPOCMOTpa CTaTUCTHUKU BOCIOJIB3YHTECh TJIABHBIM
MEHIO TIporpaMMel (TyHKT «HoBoe 0kHOY).

}K_‘ Mpadumk
|:| Tatnawua
U Ceogka

Puc. 6.37. Ilogmento nynkTa «IIpocMoTp cTaTucTUKI»

[TyHkT «YnpaBieHue npudbopoM» MOXKET IPUCYTCTBOBATH JJIi HEKOTOPHIX THIIOB U
Moau(pUKaUid TpUOOPOB M OTKPHIBAET MOJMEHIO, IMYHKTHI KOTOPOIO 3aTparuBaroT
HEIMOCPECTBEHHO CaM TMOAKIIOYEHHbIM mpubop. Tak, s HEKOTOpBIX MpPUOOpPOB
npousBogactBa AO «OKCUC» n AO «IIpaktuk-HL» 3T0 mOAMEHI0O MOXKET MUMETH BHI,
MOKa3aHHBIN Ha puc. 6.38.

§ 3arpy3qTb OaHHLIE U3 BHYTPeHHeR namaTu npubopa

YcTaHOBUTE NepWof 3anMcl Bo BHYTPEHHIOK NaMAaTe npubopa

) CwHxpoHuzMpoBaThL faTy/epema B npubope

& OYWUCTWUTL BHYTPEHHIKD NaMATe Npubopa

Puc. 6.38. IlogmeHto «YmpaBieHue mpuoopoM»

[TyHKT «3arpy3uTh JaHHBIE U3 BHYTPEHHEH MaMsaTH TpruOOpay HaUYMHAET MPOLEYPY
BBIYMTHIBAHMS HAKOTIJICHHBIX MPUOOPOM JAHHBIX U3MEPEHUHN U COCTOSTHUN B 0a3y JaHHBIX
MPOTPAMMBEI.

[TyHKT «YCTaHOBUTH MEPUOJI 3aMCH BO BHYTPEHHIOIO NaMsATh IpUOOpay MO3BOJSET
3a/1aTh UHTEPBAJl aBTOHOMHOW (prKcanuyu npuOOpPOM TAHHBIX U3MEPEHHUN U COCTOSTHUH.

[Tynkr «CHHXpOHHM3MPOBATH IaTy/BpeMsi B MPHOOpE» yCTaHABIMBAET B MPHOOpE
TeKylee Bpems KommbioTepa. KoppekTHoe BpemMs B IpuOOpe HAIMpsSMyH BIUSET Ha
aKTyaJbHOCTb 3aIIMChIBAEMBIX ITPUOOPOM aBTOHOMHO JIAaHHBIX U3MEPEHUN U COCTOSIHUM.

[TyHKT «O4UCTUTH BHYTPEHHIOIO MaMsTh MPUOOpPa» yaalseT U3 BHyTPEHHEH NaMsITH
npubopa BCe HAKOIUICHHBIE JlaHHblEe. PexomeHayeTcs OuMIlaTh BHYTPEHHIOIO NaMsTh
npubdopa mociae KaxaoW YCHEIIHOW BBITPY3KH, TaK KaKk 00bEM BBIUMTHIBAEMBIX JIaHHBIX
BIIMSET HA CKOPOCTh UX BBITPY3KH.



OOpatuTe BHMMAaHHE, YTO STO JCHCTBHE HMKAaK HE 3aTparuBaeT 0a3y JaHHBIX
IIPOTPaMMBl, PACIIOJIOKEHHYIO Ha KOMIIBIOTEPE.

[TynxT «HacTpoiiku» OCHOBHOIO MEHIO pUOOpa COAEPKUT MOAMEHIO, MTOKa3aHHOE
Ha puc. 6.39.

OBwme HacTpolikn
WMHTepdeic ceasm

OnoEewesHKA

§®% [l

JKCno PT 4aHHbIX

Puc. 6.39. ITlonmento «Hactporikuy nmpudopa

[TynkT «OO01IMe HACTPOUKKY» MO3BOJISIET U3MEHUTH 0a30BbI€ HACTPOUMKU Mpudopa B
nporpamme (puc. 6.40). BHemHMiT BUI OKHA U JOCTYITHBIE HACTPOWKH MOTYT Pa3inyaThbCs
JUIS pa3HbIX MOJU(UKALUNA U TUIIOB TPUOOPOB.

ObwMe HACTpPoOMKM npubopa "UBTM-7 ... X

HazeaHue npubopa
MBTM-7ML (r1.02)
TexHonoru4eckuu HoMep
10117921
Mepuon onpoca
00:00:10 =
|| 3anyckaTte onpoc npuBopa Npu cTapTe NporpaMMel
|w4 3anucwiBaTh peaynbTaT onpoca B Gasy AaHHBIX

(®) Kampoe U3mepeHune

[ C nepuooom

4P

[ Mo pacnucaHum

PacnucaHwe He 3ag0aHo

OTmeHa

I~ oK
&

Puc. 6.40. OxHO 00ImMX HacTPOEK MPUOOPOB

Onucanue >MEMEHTOB 3TOTO OKHA TPUBEICHO B moArjiaBe «JloOaBieHne HOBOTO
npudopa.

[TyakTt «MHTepdeiic cBA3m» MO3BONISIET U3MEHUTh HACTPOWKH CBS3U C MPHOOpOM
(puc. 6.41). Pa3ubie nHTEphEHCHI CBSI3U HMEIOT Pa3HbIe HACTPOMKH.



| HacTpoWKW CBA3ZM C npubopom X |

| MHTepdenc ceasn

[usB (HID) ~| &

TexHonorMyecKUA HoMep

10117921

wF  OK & otmena

Puc. 6.41. OxHo HacTpoek uHTEpdeiica CBI3U ¢ MPUOOPOM

Onucanne >MIEMEHTOB 3TOT0 OKHA TPHUBEIACHO B moariaBe «JloOaBieHne HOBOTO
pudopay.

[TyHkT «OnoBemenus» mo3BOMISET 33aaTh PEAKIUIO MPOTPaMMBbl HA ONIPEAECIEHHbBIC
coObITHsl TIprbOpa (omModKa ornpoca WK HApyIIEHHE MOPOroBeIX 3HaueHuii). [TogpobHoe
omHCcaHue 3TOro (PYHKIIMOHANA CM. B COOTBETCTBYIOIIEM pa3jielie JaHHOTO PYKOBOJICTBA.

[TyHKT «DKCIIOPT JaHHBIX» MO3BOJISET aKTUBUPOBATH IIEpeaady JaHHBIX W3MEPEHUI
U COCTOSHHMI B pealbHOM BpeMeHH (I0Cje KaXJ0ro ompoca Mpudopa) 3a Mpeaeiibl
nporpammsl (puc. 6.42).



HacTpoMKHW 3KCNOpTa BaHHbIX x

OTNpaenATE AaHHble Ha MOTT-8pokep

QoS NocklNaemblx coobLLEHWI
OTnpaenATh Yepes HTTFP (GET)

OTnpaenATe Yepe3 HTTP (POST)

i oK
5 OTMEHa

Puc. 6.42. OxHO HacTpOEK KCIOPTa JAHHBIX MTPHOOpa

Onar «Otnpasnsats nanabie Ha MQTT-Opokep» ornpeaenseTr OTIpaBKy JaHHBIX Ha
3ananHbii B iporpamme MQT T-6poxep.

[Tonre «QOS mochbuUTaeMBIX COOOIIECHUI»  OMpeNesieT YpPOBEHb KadyecTBa
otmpaBisieMbix coobmenuit (0 — moctaBka Oe3 moaTBepaeHus, 1 — Jg0CTaBKa C
MOATBEPKIACHUEM, 2 — JOCTaBKa C JABOWHBIM IMOATBEpKIeHUEeM). Ecnu moakimtoueHne K
MHTepHeTy Ha OTHNpaBHUTENE W MOJIy4YaTeNsIX MaHHBIX JOCTATOYHO CTA0WIBHOE, TO
noctaToyHo 3HadeHus QoS 0.

JlommonauTenpHy0 wHGopMamuio 1o padore ¢ MQTT cM. B rmaBe «IKCHopT
nanabix Ha MQTT-6pokepy.

[Mynktel «Otnpasnsate yepes HTTP (GET)» u «Otnpasisate nanaeie yepe3 HTTP
(POST)» 3amatoT mepemady HaHHBIX pe3yjbTaTa ompoca MpHOOpa IMOCPEACTBOM
BeinosiHeHus HT TP-3anpoca no ykazannomy URL. Ilporpamma nepenact pansbie Jn0o B
ctpoke 3anpoca (B cinyuae GET), 1160 B ero tene kak JSSON-ctpykTypy (B ciydae POST).
OOpaTtuTe BHUMaHME, YTO MpOrpaMMa Cpas3y ke OTKIIIOUAETCS OT CEpBEpa U HE OKUIAeT
OT HErO HUKAKOIr'0 OTBETA.

®opmar JSON-ctpyktypsl B POST-3anpoca coBmanaer ¢ popmatom TCP-cepBepa
nporpammbl  (3ampoc ¢ tumom full), ommcanHom B mnpunoxenunn «JSON-mpoToko
oOMeHay.



®opmar GET-3ampoca mnpencraBnsier coOoil naHHble BbllieHa3BaHHOW JSON-
CTPYKTYphl, ckommoHoBaHHble B URL-cTpoky (maHHble MepemaroTcss B BHAE Iap
KJII0Y=3HAYeHue, pas3iciéHHble CUMBOJOM &). JlaHHBIC KaHAJIOB W IapaMETPOB
IepeaaroTCs C HUCII0Jb30BAHUEM HHIACKCOB. HAIIpUMCP, Ha3BaHUEC IICPBOro0 KaHajla MMECT
ums channels[0][name], Broporo — channels[1][name]; 3Hauenune mepBoro mapamerpa B
nepBoM kaHasie mMeeT mMms channels[O][parameters][O0][value], Broporo mapamerpa

BToporo kaHama — channels[1l][parameters][1][value]. Hrtoromas cTpoka wumeer
komupoBky UTF-8 w moaBepraercs TPOIEHTHOMY KOJMPOBaHHIO (Hampumep,
devicesTreeName=Cnucoxk YCTPOCTB #1 CTaHOBUTCSA

devicesTreeName=%D0%A1%D0%BF%D0%B8%D1%81%D0%BE%D0%BA+%
D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0
%B2+%6231).

[Tynktr «Ypanute mpuboOp» MEHI0 Ipubopa IMO3BOJIAET TOCHE MOITBEPKIACHUS
HaBCerJa yIalIuTh IpUOOp CO BCEMH HACTPOHKAMHU U JAaHHBIMU U3MEPEHUN M COCTOSIHUM
U3 porpamMmel (puc. 6.43).

BHMMaHWe x

Onepauna yoaneHna HeobpaTumMa W yHUHTOMKT Npubop co Bcemu
HacTpoWKaMK W OaHHBIMK W3MEepeHWA. ECNW Bbl OEWCTBUTENEHD XOTUTE
Haecerfa yoanute npubop "WMBTM-7ML (r1.02)", BricTaBbTe diar
NOOTEEpHOSHWUA U HAMMUTEe KHOMKY "OK"

DNedcTEWE NOOTEEpH O30

oK 3 OTmena

Puc. 6.43. OxHO moATBEpKACHUS yAaIeHUs mpudopa

OOpatuTe BHUMAaHHE, 4YTO HEKOTOpbIE IyHKTHI MeEHIO mpubopa (Hampumep,
«Hactpoiiku») HEeAOCTYNHHBI, €CIU 3aIllylleH ONpoc Mpubopa WM MPUOOP MOMEUYEH Kak
HEAKTUBHBIU.

Kanan
DnemeHT KaHana (#') COOTHOCHTCS ¢ OJHMM M3 KaHAJIOB MOAKIIOYEHHOTO MpHOopa.
Hekoropbie mpruOOpsl KMEIOT HECKOJIBKO U3MEPUTENBHBIX KAHAIOB, KaXKIbli U3 KOTOPBIX
MOXXET H3MEPSATh COOCTBEHHbIM HA0Op (U3MYECKUX BEIMYMH (KaHal W3MEpeHus
TEMIIEPATYPhI M BIAXXHOCTH, KaHAT U3MEPEHHUS JaBIICHUS U JIPYTHE).

[Ipu 3amymieHHOM OOMEHE JaHHBIMM HWKOHKAa KaHajlla MOXKET MpUHUMATh
CIEAYIOIINE 3HAYCHUS:

@ — 06MeH HaHHBIME ¢ IPUOOPOM YCIIEIIHO COCTOSICS, JAHHBIE U3MEPEHUN aKTyaIbHbI;



@ — npu onpoce nmpudopa oOHapykeHa OLIMOKa [0 JaHHOMY KaHay;

@® - ommbka cBs3um ¢ npubopoMm, OO NpUOOp emé HU pasy He OBbUI ONPOIIEH
IPOrpaMMOi, THOO KaHAJI HEAKTHBEH.

[Tocne Ha3BaHUs KaHaMa B PUTYPHBIX CKOOKAaX MOXKET OTOOPaKaThCs MOSICHEHHE —
NpUYUHA OIIUMOKU WM Kakoe-Inbo nH(opmalronHoe coodienue (Hanpumep, «{OO6pbIB
CBsI3U! } »).

[Ipu Ha)kaTuy MpaBoi KHOMKH MBIIIH IO JIEMEHTY KaHalla OTKPBIBAE€TCS €r0 MEHIO
(puc. 6.44). JInst pa3HbIX TUIIOB ¥ MOAU(DUKAIINEI TPUOOPOB MEHIO KaHAJIa MOKET HEMHOTO
OTJIMYATHCA B 3aBUCUMOCTH OT JOCTYITHOTO (pyHKIIOHAIA.

v | Axvsen
MpocMoTp CTETUCTMEKK »

JofasuTs BEINMCIAEMEIR NapameTp

4>  [epeMMeHoBaTE kaHan

Puc. 6.44. Meuro kaHaia

[TyHKT «AKTHUBEH» OMpeaeisIeT aKTUBHOCTh KaHaja W €ro mapaMeTpoB. 3HAYCHUS
napamMeTpOB HEAKTHBHBIX KaHAJOB HE BBIBOJIATCS Ha DKpaHE M HE 00pabaThIBAIOTCS B
JIPYTUX YacTAX IMporpaMmbl. [IyHKT JOCTyNeH B cllydae HaJlW4yWs HECKOJbKHX KaHAJIOB
WM oco0oro Tuma npudopa.

[Tyakt «IIpocMOTp CTAaTUCTUKH» COACPKUT TOAMEHIO W3 JBYX IOJITYHKTOB:
«I'padux» n «Tabnuna» (puc. 6.45), KaKIbI U3 KOTOPHIX OTKPHIBAET OKHO MPOCMOTpa
aApXWBHBIX JIAHHBIX KaHajla B COOTBETCTBEHHOM BH/IC.

OkHa TmpoOCMOTpa CTAaTUCTHKH, OTKPBITBIE TaKUM  CIIOCOOOM,  SIBIISIFOTCS
BPEMEHHBIMU, UX HACTPONKU HE COXPAHSIOTCS MEXIY CECCHUSIMU PabOTHI C MPOTPaAMMOI.
JIns co3maHusl MOCTOSIHHBIX OKOH ITPOCMOTpPA CTAaTUCTHUKU BOCHOJIB3YWTECH TJIABHBIM
MeHIO nporpaMmsl (yHKT «HoBoe okHOY).

# pagwk
[ Tabnuua

Puc. 6.45. [Tonmento nmyHkTa «IIpocMOTp cTaTUCTUKN

[Tynkt «J/{00aBUTH BBIYHCISIEMBINA TTapamMeTp» TMO3BOJSET T00aBUTH B BBHIOPAHHBIN
KaHaJl HOBBIM BBIUUCIAEMBIN mapameTp (cM. paszaen «Bwraucisembie mapameTpbl U TOUKH
nepecuéTay).



[Tynkr «llepemeHOBaTh KaHam» IMO3BOJIET 33/aTh KaHAIy HOBOE UMs. DTO WM
burypupyer B pa3HbIX YaCTIX MPOrpaMMbl U CIYKUT JJiS OOJIETYeHUs] UIECHTU(DUKAIIUU
KaHalla (Harpumep, omarojnaps UHQOpMaAMKU O MECTOIMONOXKEHUH). JIJis OJTHOKaHATIBHBIX
npuOOPOB UMS KaHajla B HEKOTOPBIX CIIydastX MOXKET OIYyCKaThCS.

OOpatuTe BHUMaHHE, 4YTO HEKOTOpPHIC IYHKTHl MEHIO KaHama (Hampumep,
«[lepernMeHOBaTh KaHaI») HEAOCTYIHBI, €CIIM 3allylleH ONpOoC Mpudopa WM MPUOOP
MOMEYEH KaK HEaKTHUBHBIMN.

ITapametp
DeMeHT U3MepAeMoro mapamerpa (=) COOTHOCHTCS HEMOCPEICTBEHHO C OJHOM 13
U3MEpSEMBIX MpUOOpoM  (€ro TEpBHYHBIM  H3MEPHUTEIIBHBIM  IpeoOpa3oBaTesieM)
(U3UYECKUX BEJIMYHH.

Kak mpaBuio, usMmepsemble MapamMeTpbl TPYHNIUPYIOTCS B COOTBETCTBUM C
BO3MOYKHOCTSIMM TE€PBUYHBIX HM3MEPUTENbHBIX MpeoOpa3zoBareseil, MOAKIYAEMBbIX K
0JIOKY MHAMKALKUU TpUOOpa.

DNeMeHT BBIYHCIAEMOTo mapameTpa (J%) spisercst BUPTyaabHBIM (He NPHBSI3aHHEIM
K pealpHOMY MpeoOpa3oBaTell0), €ro 3HA4Y€HUE OIpelNessieTcsl 3alaHHOM B €ro
HAcCTpoKKax (popMyJibl.

HpI/I 3alyIICHHOM oOMeHe JaHHBIMW HWKOHKa IIapaMCTpa MOKCET I[MIPHUHUMATb
CIICAYIONIMEC 3HAUYCHUS .

@ — 0OMeH JaHHBIMM ¢ TIPUOOPOM YCIIELTHO COCTOSIICS, TaHHBIE U3MEPEHHI aKTyalIbHBL
@ — npu onpoce nmpubopa oOHapyKeHa OIIKOKA [0 JAHHOMY MapaMeTpy;

® - ommOka cBasu ¢ npubopoM, nubGO NpuOOp emé HU pasy He ObUI ONPOIIEH
porpamMmoi, 0o mpu orpoce mpudopa oOHapy)eHa omrbdka mo mpudopy/KaHary, Tu00
KaHaJl/lapaMeTp HEaKTUBEH;

/IR _ 3paueHne mapaMeTpa HapymaeT BEICTABICHHOE IIOPOTOBOE 3HAUCHHE C HU3KOIA,
CpEIHEN WJIM BBICOKOW 3HAYUMOCTBIO.

[Tocne Ha3BaHus W/WIM JaHHBIX H3MEPEHHS MapameTpa B (QUIypHBIX CKOOKax
MOKET 0TOOPaKaThCS MOSICHEHUE — MPUYNHA OMMOKU UK Kakoe-1r00 WH(POpMaImoHHOE
cooOienne (Hanpumep, «{CeHcop BIaKHOCTU HEUCTIPABEH! } »).

B mpaBoit wacTu sieMeHTa mapameTpa MOTYT OTOOPaKaThCsl MKOHKH COCTOSIHHS
HacTpoek (puc. 6.46):

I _ st mapameTpa ycTaHOBIIEHBI TIOPOTOBbIE 3HAUCHHS.



CNUCOK YCTPOWUCTB #1 X

s B SR

®E s EE @
4 [EBce npubopsl
4 @VBTM-TML (r1.02)
4 @Kanan 1
- oa3mea
@58 [H, %]
@ 100 [B, %]

Puc. 6.46. lxoHKa COCTOSIHUS HACTPOEK apameTpa

[Ipy HaxkaTuu MpaBOl KHOMKHK MBIIIU 1O DJIEMEHTY NapaMeTpa OTKPBIBACTCS €ro
MeHIo (puc. 6.47). Jlng mapamMeTpoB pa3HbIX THUIIOB W MOJU(HUKAIUN MPUOOPOB MEHIO
napaMeTpa MOXEeT HEMHOT'O OTJIMYAThCsl B 3aBUCUMOCTH OT JJOCTYITHOTO (DYHKI[MOHAA.

MpocMoTp CTATUCTUKY (2

4% HacTpoitku >

Puc. 6.47. MeHro napamerpa

[Tyakt «IIpocMOTp CTAaTUCTHUKW» COACPKUT TOIMEHIO W3 JABYX TOJIMYHKTOB:
«I'papux» u «Tabmuua» (puc. 6.48), KaXablil U3 KOTOPBIX OTKPBHIBAET OKHO MPOCMOTpA
ApXMBHBIX JIAHHBIX MTapaMeTpa B COOTBETCTBEHHOM BHUJIC.

OkHa mpocMOTpa CTAaTHCTHKH, OTKPBITBIE TaKUM  CIIOCOOOM,  SIBJISIIOTCA
BPEMEHHBIMU, UX HACTPONKU HE COXPAHSIOTCS MEXKIY CECCHSIMH padOThl C MPOrpaMMOM.
JUia co3gaHusl MOCTOSIHHBIX OKOH IPOCMOTPA CTATUCTHKU BOCIOJB3YWTECH TIJIABHBIM
MEHIO porpaMMsl (IIyHKT «HoBoE OKHOY).
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Puc. 6.48. [Tonmento nmyHkTa «IIpocMOTp CTaTHCTUKN

IIynkr «HacTpolku» OCHOBHOIO MEHKO MapaMeTpa COAEPKUT IOJMEHIO,
MOKa3aHHOE Ha puc. 6.49.

% OBwwme HacTpoRKK

[W  Moporoesie 3Ha4eHKs

Puc. 6.49. INonmenro «Hactpoiikuy napamerpa

[TynkT «O01IME HACTPOMKMY» MO3BOJISIET UBMEHUTH 0a30BbIe HACTPONKH MapaMeTpa
B mporpamme (puc. 6.50). BuemHmii BHJI OKHa ¥ JOCTYHHBIE HACTPOWKHA MOTYT
pasnuyaThes AU IapaMeTPOB pa3HbIX MOAU(UKAIMM U TUIIOB TPUOOPOB.

0D Me HACTPOMKHM x
Ha3gaHue
Temn epaTypa -
Cumeon
T -

EOWHWLEI M3MEepeHKA
[: b

OnucaHue

PazpagHocTh

1 1 [

&  OK 3 OTmena

Puc. 6.50. OxHO 00IIMX HACTPOEK MapaMeTpa

ITome «Ha3Banue» 3ama€r I1OIHOE Ha3BaHWE IMIPEICTABISAEMON MapaMeTpoM
(bU3UYECKON BEITMYUHBI.

[Tone «CumBom» 3amaér KpaTkoe 00O03HAUYEeHHE MPECTaBISIEMON MapamMeTpoM
(bU3UYECKON BEITMYUHBI.

[Tone «EpuHunbl u3MepeHus» 3ama€T EAUHULBI H3MEPEHUS MPEACTABISIEMOU
napaMeTpoM (U3UYECKOW BEJIUYMHBL. IJTO TOJIe MOXET OTCYTCTBOBaTh, €CJIM THII
rapameTpa He NMPEAnoJiaracT €AuHUL] U3BMEPEHUS.



[Tone «Omnucanuey MoO3BOJSET 3a/1aTh KOMMEHTapUi K MapaMmeTpy, KOTOpPhIA OyaeT
0TOOpaXkaThCsl B Pa3HbIX YacTAX Iporpammsl (puc. 6.51).
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Puc. 6.51. [TapameTp ¢ 3aJaHHBIM ONMCAHUEM

[Tone «Pa3psagHOCTBY 3aaéT TOYHOCTH (KOJIMYECTBO 3HAKOB IOCJE 3amsiToM), C
KOTOPOH MPOUCXOAUT U3MEpeHHEe NMpHOOpPOM (PU3NYECKON BEITUUYMHBI. DTO TOJIE MOXKET
OTCYTCTBOBATb, €CJIA THUII IIAPAMETPA HE SABIISETCS YUCIIOM C IUIABAIOIIEH TOYKOM.

[Tynkt «IloporoBeie 3HauEHHs» MEHIO HACTPOEK NapaMeTpa MO3BOJISIET 331aTh IS
napaMeTpa MOpOroBbie 3HadueHUs (puc. 6.52). ITU 3HAYECHHUS MCIOJIB3YIOTCS B Pa3HBIX
YacTAX MPOrpamMMbl (HapuMep, OKHAX MPOCMOTpPA CTATUCTUKM) JIJIs KOHTPOJIS TTOKa3aHUM
napametpa. llompoOHoe omucaHue HACTPOWKH TIOPOTOBBIX 3HAYCHWH TMPUBEICHO B
COOTBETCTBEHHOM pas3zere.
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Puc. 6.52. OxHO HACTPOWKM MOPOTOBBIX 3HAYCHHI

I'pynnoBasi HacTpoiika NpudOpPoOB U MapaMeTpPoOB
JUig TpymnIoBoi HACTPOWKH NpUOOpPOB M MapaMeTp B MPOrpaMMe MpeaycCMOTpPEH
crnenuanbHbelii (pyHkuuoHan. [Ipum HaxkaTMu mpaBOW KHONKM MBIIIK MO 3JeMeHTy «Bce
IpuOOpB» OKHA CIHMCKAa YCTPOMCTB IHOSIBIETCS BCIUIBIBAIOIIEE MEHIO, IIYHKTHI MOAMEHIO
«I'pymnmoBas HacTpoika mpudbopoB» U «I'pynmnoBas HaCTPOWKa MapaMeTPOB» MO3BOJISIIOT
MacCOBO 3aJaTh Pa3JIUYHbIE HACTPOUKH ISl BBIOPAHHBIX DJIEMEHTOB.

OkHa TPYNIOBBIX HACTPOCK B OOJIBbIIEH CTEMEHU aHAJOTHMYHBI COOTBETCTBYIOIIUM
OKHaM i1 WHIWBUIYaTbHOW HACTPOMKH, 3a HCKIIOYEHHEM TE€X HACTPOEK, KOTOPBIU
HEBO3MOXKHO 3a71aTh Cpa3zy ISl TPYMIbI TPUOOPOB (HapuMep, TEXHOJIOTUYECKUNA HOMED,
KOTOPBIN JIOJKEH OBITh YHUKAIBHBIN IS KaXK0TO TIPUOopa).

OxHo BbIOOpa dieMeHTOB (puc. 6.53 u 6.54) mo3BossieT BbHIOpaTh HACTPaWBaCMBbIC
DJIEMEHTHl. B 3aBUCHMOCTH OT THIIa HACTPOMKH, HEKOTOpPHIE DJIEMEHTHI MOTYT OBITH
HEIOCTYIHBI JJIsi BbIOOpa (Hampumep, HACTPOWKU BBIYHCICHUS BO3MOXKHBI TOJIBKO JUIS
BBIYUCIIIEMBIX ITapamMeTpoB). Kpome Toro, HEKOTOphIE AJI€MEHTHI HE MOTYT OBITh BBIOPAHBI
OJTHOBPEMCHHO (HampuMep, MPH 3aJaHUM TOPOTOBBIX 3HAYCHHWU HENb3s1 OJTHOBPEMECHHO
BBIOPATH MapaMeTpPhl IEIOUYUCIICHHOTO THUTIA ¥ TIApaMETPhI ¢ IUIABAIOIICH TOYKON MM MPH
3aJJaHMM HACTPOCK WHTepdeiica CBSI3M ¢ MPUOOpaMU HENIb3s OJHOBPEMEHHO BBIOpPATH
puOOpPHI C pa3HBIMU HHTEpdEicaMu CBSI3H).
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Puc. 6.54. OxHo BbIOOpa MapamMeTpoB AJIsi TPYIIIOBOM HACTPOMKH
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Puc. 6.55. OkHo 0011eli rpynmnoBoi HACTPOUKH MPUOOPOB

OOparutre BHHMaHUE, YTO HACTPOWKHM Tiepe3anuchiBaoTcs. Hampumep, mpu
TPYIIIOBOM 3a/laHMM TIOPOTOBBIX 3HAYEHUW BCEM HACTpaMBaeMbIM Iapamerpam OyJner
Ha3HA4YeH OJMH MU TOT XK€ HAa0OpP HOBBIX MOPOTOBHIX 3HAYCHUU (MPEabIAYIIUA HaOOp
KQ)KJ0T0 TIapaMeTpa HE COXPAHUTCH ).



7. OKHO NpocMOTpa CTaTUCTUKU B rpadhnuyeckom Buge

CobOupaemple MPOrpaMMON J1aHHblE W3MEPEHUH M COCTOSIHUM MOTYT OBITh
IpeCcTaBiIeHbl B BUAE rpaduka. OTKPHITh OKHO MPOCMOTpa CTAaTHCTUKH B Ipaduueckom
BUJIC MOKHO JABYMS MYTSIMHU: U€pe3 MEHIO MPaBOil KHOMKHU MBIIIN NMPUOOpa, KaHAJIa WU
napameTpa, Jbo yepe3 IiIaBHOEe MEHI0 nporpammbl «HoBoe okHO» - «OKHO mpocMoTpa
CTaTUCTUKH B rpapuuecKoM BUIEY.

OOpatuTe BHUMaHUE, YTO OKHA, CO3/JaHHBIC TIEPBBIM CIIOCOOOM, SIBISIOTCS
BPEMEHHBIMU — OHU HE COXPAHSIOTCS IIOCJIE 3aKPBITUS IMPOTPAMMBI M HE CO3AIOTCS
3aHOBO I10CJIE OYEPEIHON 3arpy3ku. VX HaCTpOMKH COXPAHSIOTCS OTAEIBHO JUIA KaKI0I0
noJib30BatTeNst (@ €clii CUCTeMa II0JIb30BaTeleil HE HCHOJBb3YeTCs, TO HACTPOUKH
BPEMEHHBIX OKOH HE COXpaHsITCs BoBce). Ha rpaduku BpeMEHHBIX OKOH HEINb3s
100aBUTh HOBBIE AJIEMEHTBI, IOATOMY COOTBETCTBYIOUIME KHOMKHU B TAKUX OKHAX CKPBITHI.
[IocTOsSIHHBIE OKHA M MX COIEPKUMOE COXPAHSIOTCS NPHU 3aKPBITHH MPOrPAMMBI, a HPH
OTKPBITUH NTOJIHOCTHIO BOCCTAHABINBAKOTCA.

JIJIs BPEMEHHBIX OKOH IPOCMOTpPAa CTAaTHCTUKH MOYKHO 3a7aTh HACTPOWKH ITO
yMoadaHuto. Jliis 3Toro HeoOxoammo cosnaTh daitn ¢ umenem default.ini B mamke ¢
HACTpOMKaMuU OKOH IpOCMOTpa CTaTHCTHUKH B rpaduyeckom BUJIC
(Y0PROGRAMDATA%!\eksisvisuallab\chartstatistics amas  OC  Windows wmm
letc/eksisvisuallab/chartstatistics gt OC  Linux), B KOTOpPOM B  CEKIIUH
[ChartStatisticFrame] onrcats uHTEpECYIOIINE HACTPOUKH (C (hOPMATOM CEKITUH MOYKHO
03HAKOMUTCSI B JIIOOOM JPYrOM COXPaHEHHOM MPpOTrpamMMoii paHee (aiisie HacTpoeK).

Tak ke MOXHO 337aTh HACTPOWKHU 1O YMOJIYAHHUIO JIJISI KOHKPETHOTO TOJIh30BATEIIS
— nmast ororo (aiin default.ini Hy)xHO co3maTh He B KOPHEBOHM Mamke HACTPOEK, a B
COOTBETCTBYIOIIEH MOMAIKE ¢ IMEHEM-HACHTH()HUKATOPOM ITOIB30BATEI.

[TocTostTHHOE OKHO TTPOCMOTpPA CTATUCTUKHU B TpadudeckoM BUE MOKA3aHO Ha PUC.
7.1.
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Puc. 7.1. [TocTosiHHOE OKHO MMPOCMOTpPA CTATUCTUKH B IrpaQueckoM BUE

BbpIBO JaHHBIX
Knomnka BBINIOJIHSIET 3ampoc K 0a3e JaHHBIX M3MEPEHUH U COCTOSHHU U
OTPUCOBBIBAET JUHUU Tpaduka. bByayT 3ampolilieHbl Te JaHHbIE, KOTOPbIE MPUXOJATCS Ha
BBICTABJICHHBIN B COOTBETCTBYIOIIMX JIEMEHTAaX YIIPABICHHUS BPEMEHHOU MPOMEKYTOK.

OOparuTe BHUMaHKE, YTO KHOTIKA TTOCTPOCHUS rpaduKa - MOXKET TO0JICBEUNBATHCS
3eN€HBIM I[IBETOM. OJTO O3HAYaeT, YTO TEKyllee COCTOSHHWE Tpaduka HE SBISETCS
aKTyaJIbHBIM BCJICICTBHE M3MEHECHHS HACTpOEK rpaduka WiM ero rnapamerpo. Hampumep,
ecnu Ui y)Ke J00aBlieHHOTO Ha Tpaduk mapaMmerpa ObLIO J00aBJIEHO MOPOTOBOE
3Ha4YEHHE, TO JJIA €ro 0ToOpakeHus TpeOyeTcs nepepucoBaTh rpaduk. CBeUeHHE KHOTKU
MOCTpoeHus1 Tpaduka CIIYXUT JJisi 3TOro HaromMuHaHueM. [locie mepecTpoeHus
rpaduka cBeueHHE KHOIKH MPONaaaeT.

[TocTpoenHsIit rpadMK MOXKHO MPUOIMKATH WM OTAAISITH C TMOMOIIBIO KOJIECHUKA
MbII. MOXXHO BBIOpaTh ONMpEAeNEHHBIA Y4acTOK Tpaduka JIjs YBEJIMUYCHHs] MaciiTada,
HaXkaB JICBYIO KHOIIKY MBIIIHA, MPOTSHYB yKa3aTellb BIPABO-BHU3 W OTITYCTHUB KHOIKY
Mmbimu.  COpoc  MacmTaOupoBaHusT W BO3BpaT K HCXOAHOMY Buay TIpaduka
OCYIIECTBIISIETCST aHAJIOTHIHBIM JIBH)KCHHUEM BJICBO-BBEPX.

Kuonku & u = W3MEHSIOT BPEMEHHBIC PaMKHU JJIsl BBIBOJIa JAHHBIX HAa 3HAYEHUE
MepuoJia OKHA MPOCMOTPA, 331aBAEMOT0 B HAcTporkax. C MOMOIIbIO 3TUX KHOMOK MOKHO
POCMATPUBATH IPAPUK B «ITOCTPAHUUHOMY PEKUME.



Knonka @ BKII0OYAeT peXKMM MOHHTOPHHTA B PEalbHOM BPEMEHH, HPU KOTOPOM

HOBBIC JlaHHBIC OyayT H00aBIATHCS Ha TpaUK B MOMEHT OIpoca 3aJelCTBOBAHHBIX
IpUOOPOB.

[Ipy BKIIOYEHUW pEKHMAa MOHUTOPWMHTA TEKymud rpaduk ouumaercs. [lpu
OTKJIFOUEHUH ATOTO PEKMMa HAPUCOBAHHBIC JIMHUH OCTAIOTCS JJI1 BO3MOXXHOCTH PabOTHI C
HUMHM (HampuMmep, coxpaHeHus rpaduka B ¢aiin).

[Tons HJIs1 BBOIAa BPCMCHU U AAThI 3a1al0T BPEMCHHLIC paMKH IS JaHHBIX. Fpa(bm(
6yzxeT IMIOCTPOCH TOJIBKO M3 TCX OAHHBIX, KOTOPLIC ObLIH IMOJIY4YCHBI OT an60pa HC
PaHbIIC 1 HC ITIO3KC, YCM YKA3dHO B 3TUX II0JIAX.

[Tonst 11 BBOJIa BpEMEHM U 1aThl HEAKTUBHBI, €CJIM BKIIFOUEH PEKUM MOHUTOPUHTA,
TaK Kak B pe>KMME MOHUTOPUHTA JIaHHbIE HA TPpaQUK TOOABISIIOTCS B peaJbHOM BPEMEHU B
MOMEHT oIpoca npudopa.

vy ITYHKTOB JICTCHIObLI CCTb (bnam, OIIpCACIIIOINNUC BUANMOCTD JIMHUU ImapamMeTpa u
COIIYTCTBYIOIIHUX JJICMCHTOB. CHSTh WM TOCTaBHUTH (bnar MO>KHO Ha)KaTUEM JIEBOU
KHOIIKM MBIIIIH.

B camoli mpaBoi 4acTW NIaHENW yIPaBICHUs OKHOM HAaXOAUTCSA KHOIKA OYUCTKH
rpadguka u ocoboxmenus pecypcos (L1). Ilocme moctpoeHms rpaduka OH OCTaércs
JNOCTYIIHBIM HeorpaHuueHHoe Bpems. [lpu Oonbmmx oO0BEMAX JaHHBIX U OOJBIIOM
KOJIMYECTBE OJHOBPEMEHHO IOCTPOCHHBIX TIpa@UKOB (M JAPYrUX BHAOB MPOCMOTpa
CTaTUCTUKH) TMporpaMMa MOKET pacxoJoBaTh CIUIIKOM OOJIbIIOE KOJIMYECTBO
ONIEpaTUBHOM MNamATH. B ciydae HEXBAaTKU CHCTEMHBIX pECYPCOB PEKOMEHAYETCS
OUHMIIATh JaHHBIE OKHA MOCJIE 3aBEPLICHUS padOThI C HUM.

Jlo0aBJieHue Ha rpa¢duK HOBBIX JIEMEHTOB
Knorka & oTkpbiBaeT MeHIO 100aBICHUs HOBOTO 3JIeMeHTa rpaduka (puc. 7.2).

& Mapametp

Ewiducnaemos npeacragneHue
Puc. 7.2. Mento no0aBieHHsI HOBOTO 3JieMeHTa rpaduka
[TyHKTBI 3TOrO MEHIO MTO3BOJIIOT JOOABUTh COOTBETCTBEHHBIN dJIeMeHT (CM. Jaiee).

Jlo0aBUTh WM yJIaauTh ¢ rpaduka HOBBIE DJIEMEHT MOXKHO TOJILKO B TOM CIyyae,
€CIM OKHO MPOCMOTPA CTATHUCTUKH SIBJISIETCS MOCTOSIHHBIM — CO3JaHHBIM 4Y€pe3 INIABHOE
MEHIO ITPOTrPaMMBL.

Knomnka +) MIOJICBEUYMBACTCS 3€JIEHBIM IIBETOM B ClIy4dac, €CJIM B JJTaHHOM OKHC HC
I[068,BJ'I€HO HH OJHOIO 3JICMCHTA.



/lo0aBJieHHe MapaMeTpoOB
[Tynkt «Ilapamerp» MeHIO J00aBJCHUS HOBOTO 3JeMEHTa rpaduka IO03BOJSET
n00aBUTh Ha rpa(uK HOBBIN U3MEPSACMbIN WIIH BRIYHMCIIAEMbIi mapameTp (puc. 7.3).

BuibepuTe napaMeTpsl X
Cnucok ycTponcTe #1 -
4 ) ETM2-02
4 & Kaunan 1
%) CropocTb NoToka, Mjc
% Temnepatypa. °C
fo‘acxon,, M3y
Ok
3 OTMmeHa

Puc. 7.3. OkHo 100aBIeHUs HOBOTO MapaMeTpa Ha rpapuk

B BepxHe#l wyacTm OKHa MOYKHO BBIOpAaTh OJHO W3 CYIIECTBYIONIMX OKOH CITHCKa
ycTpoiicTB. B KkadecTBe 1enM MOXHO yKazaTh JIOOOW dJIEMEHT JepeBa, Kak
HETOCPEICTBEHHO TapaMeTphl, TaK W KaHAJIBl U NMPHOOPHl — B ATOM Clly4ae Ha Tpaduk
OynyT noOaBlieHBl BCE TapameTpbl BhIOpAHHBIX KaHAJIOB WM mpubopoB. s BeiOOpa
HECKOJIbKO DJIEMEHTOB OTMeYaiTe X (pjraroM B COOTBETCTBYIOIIEM TIOJIE.

[Tocne mobGaBneHust >MeMEHT OyJeT OTOOpakaThbCs B JieTeHjae rpaduka, B MpaBoOi
yacTu okHa (puc. 7.4).
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Puc. 7.5. [loctpoennslit rpaduk

I[OﬁaBJIeHI/Ie BBIYHUCJ/IACMbIX HpeIlCTaBJ'IeHI/Iﬁ
[lynkt «BbruucisemMoe MNpeACTABICHUE» MEHIO J100aBJICHHS HOBOTO 3JEMEHTa
rpaguka TMO3BOJIAET J00aBUTh HA TpapUK HOBOE BBIYUCISIEMOE CTATUCTHYECKOE
npesacrasienue (puc. 7.6).

Brruucnsembie mpencTaBieHUs HE MPUBS3aHBI K 0a3e JaHHBIX W3MEPEHUN, HX
3HAUYEHMsI BBIUMCISAIOTCS B MOMEHT BbIBoJa rpaduka 1o 3amaHHOM dopmyne (c
BO3MOYKHOCTBIO MCIOJIb30BaHUSl JIPYTUX 3HAYEHHM MMapamMeTpoB, MPUCYTCTBYIOIIUX Ha



rpaduke). Bplumcrnsemble NOpeaCTaBICHHUS MOTYT OBITh HCIIOJNB30BAaHBI i Ooliee
ri1yOOKOTO MPEACTABICHUS U aHAJIN3a JaHHBIX U3MEPEHUH.

OOpaTuTe BHUMaHUE, YTO MCIIOJB30BAHHE BBIUMCISIEMBIX MPEICTABICHUA MOXKET
3HAYUTEIbHO YBEIUYUTH BpPEMsl OTPUCOBKHU Tpaduka U3-3a HEOOXOAUMOCTU IMPOBOAUTH
OoJbIIOE KOJIMYECTBO BBIYMCICHUN M TpoBepok. Eciam oTpucoBka rpaduka 3aHuMaet
CIIMIIKOM MHOTO BpPEMEHH, pPacCMOTPUTE BO3MOXKHOCTh 3aMEHBl BBIYHCIISIEMOTO
NPEJCTaBICHUS Ha BBIYHUCISEMBIA MapaMeTp, 3HAUYEHUS KOTOPOTO PACCUUTHIBAIOTCA B
MOMEHT OOHOBIIEHHUSI MpUOOpa M XpaHATCA B 0Oa3e maHHBIX. OTpucOBKa Tpaduka 1Mo
JTAaHHBIM HAMPAMYIO U3 0a3bl JaHHBIX PACXOYET MEHbBIIE BEIYUCIUTEIHLHBIX PECYPCOB.

JobaBneHWe HOBOIro BblYMCNAEMOro npencraen... X J[JobaBneHWe HOBOro BbIYMCAAEMOro npeacraBn... X

TWN 3Ha4YeHUA BEIMUCNAEMOro NpeacTaBneHus Obo3HaveHune
Hucno C Nnaeakllel ToYKoW -
Pa3pAnHocTL
1 0 b
MepemeHHLIe

o

Obo3HaveHne MapameTp

Dopmyna
@

3 OTtmena 1213 Brepén_ | 3  OTtmena 44 Hazapg 3aBepwnTh

Puc. 7.6. Mactep no0OaBieHHss HOBOTO BBIYHCIISIEMOTO ITPEICTABICHHS
[Tone «O603HaueHMEY 3a1a€T UMSI TapaMeTpa B JIETeH e Tpaduka U MyHKTaX MEHIO.

ITone ((PaBPH)IHOCTB» OonpecAcCIsICT KOJIUYCCTBO 3HAKOB ITOCIIC 3ansTON B 3HAYCHUU
BBIYUCIEICMOI'O CTATUCTUYICCKOI'O ITPCACTABICHUS.

Crucok «IlepemeHHBIE» COAEPKHUT TMEPEUeHb JOCTYIMHBIX AJISl MCIOJIH30BAaHUS B
dbopmyIie nepeMeHHbIX.

Kronka &  nosBoaser  m00aBUTh [ HCIOJB30BAHUS — HAapaMeETpEL,
NPUCYTCTBYIONIUE Ha Tpaduke (puc. 7.7).



AocTynHbIEe NapaMeTphbl X

MapameTp

TTM-2-02 (r1.08)V, m/c
TTM-2-02 (r1.08)T, °C
TTM-2-02 (r1.08}/F, m3/4

OK
5 OTMeHa

Puc. 7.7. HapaMeTpLI, MMPUCYTCTBYIOIIIMEC HA Fpa(bHKe 1 JOCTYIIHBIC IJIS UCITOJIB30BAHUS B BBIYHUCIIIEMOM
npeacTaBJICHUA

)

Knomnka (= IMO3BOJIACT YAAJINTH BBIACICHHYIO IICPCMCHHYIO.

[Tone «®opmyna» 3amaér mnpaBwiIo  pacuyéra 3HAYEHUS  BBIUMCISIEMOTO
npenacrasienus. B Gopmyne MOryT mpuCyTCTBOBAaTh Kak MEPEMEHHbIC, TaK U KOHCTaHTHI
(oOpatuTe BHUMaHHME, YTO JCCATHYHBIN pas3menuTeb — Touka). IloaaepkuBaeMbie
OTIepalllU U OTIEPATOPHI: ClIOKeHUE (1), BeluuTanue (-), ymMHoxxkenue (*) u nenenue (/).

B ¢dopmyne BbMHCIAEMOro CTATUCTUYECKOTO TIPEJICTABICHUS MOTYT OBITh
WCIIOJIb30BaHbI CHieIUaibHble (YHKIUHA OOIIEro HazHadeHUs (CM. TaBy «Beruucisiembie
napaMeTpbl M TOYKH Tepecdyéra»), a TakKe JOCTYIHBI CIEAYIONUE CIelraIbHbIC

MIEPEMEHHBIE:

e LastValidValue — mpenpinyinee ycrnemHo BBIYUCICHHOE 3HAYCHHE (IS MEPBOM
TOYKU YCTaHABIIMBACTCSI B HOJIb);

o LastValidTimestamp — mMeTka BpeMeHHM TPEIBIAYIIETO YCHEIIHOTO BBIYUCICHHOTO
sHauenus B ¢opmare UNIX (B wMwmmcekyHaax; Uil TEpBOM  TOYKHU
YCTaHABIIMBAETCS PABHBIM METKE BPEMEHH ITOH TOUKH);

e Timestamp - wMeTka BpeMeHH BbeIBOAMMOK Toukun B Qopmare UNIX (B
MUJITUCEKYH/1aX).

Ecnu 3HaueHue HCMONIB3yEeMOTo MapaMerpa OTCYTCTBYET JUIsl OMNpeNeiEHHOTrOo
MOMEHTAa BpPEMEHH, TO 3HAYEHHE BBIYMCIISIEMOIO CTATUCTUYECKOTO MPE/CTABICHUS HE

MOKET OBITh paCCUUTAHO.

C NOMOIIBIO BBIYUCISAEMBIX CTATUCTUYECKUX MPEICTABICHUN MOXKHO OCYIIECTBIATh
JOTIOJIHUTENIBHBIN aHaIu3 JaHHbIX rpaduka. Hanpumep, nis repmoanemomeTpoB TTM-2



MOXHO, HUCXOAS M3 TEKYyIIUX 3HAYEHUW pacxojia, MOJACUYUTATh 3HAYEHHWE CYMMAapHOIO
pacxojia Bo3yxa 3a BBIBOJAUMBIN niepuon (puc. 7.8).
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Puc. 7.8. Beruncisiemoe ctaTHCTHYECKOE MPENICTaBICHUE JAHHBIX HAKOTUIEHHOTO PacXo/ia BO3ayXa s
npudopa TTM-2

dopmyna Ui 3HaYCHUS] HAKOIJIEHHOTO PacXxoja BBITJISIUT CIACAYIOIIUM 00pa3om

n

F Tr—T—

uc. 7.8): L *( k= Tk-a) , Tne Fy — 3HaueHue Tekymiero pacxona (B €IUHHUIIAX

p 3600 1000 y p
k=0

W3MEPEHUS Mg — orcioma nenenue Ha 3600), Ty — Tekymas W Npeapaylias METKU
BpeMeHHU (B MWLIMCeKYHIaX — oTcrona nenenue Ha 1000). JIns nmepsoit Touku (K = 0)
YUCITUTEh BTOPOH JpoOu ¢opmynbl mnpuHuMaerT 3HadeHue 0 (cM. BwIIe oOmUcaHue
CHCIHUATbHBIX TICPEMEHHBIX ).
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ObozHaveHKe

HakonneHHeIW pacxod, m?

PazpAgHOCTE

1 1 b

MepemeHHLie

(+If=]

OBo3HaqveHne MapameTp

X0 TTM-2-02 (r1.08)/F, m3fy
DopMyna
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Puc. 7.9. ®opmyna juig pacyéra 3HaueHHE HAaKOIUIEHHOTO pacxo/1a Bo3ayxa ais npudopa TTM-2

N3MeHUTh HACTPONKHU BBIYUCIISIEMBIX CTATUCTUYECKUX MPEICTABICHUI MOXHO B
CIEIMAIEHOM MEHIO, BEI3EIBAEMOM KHOIIKOM 7,

Ynajienne 3J1eMeHTOB ¢ rpapuka

Knomnka @ MMO3BOJBICT YAAJIUTD 3JICMCHT C Fpa(l)I/IKa, BBIGpaB B BBIIIaJarOIMEM MCHIO

MHTEPECYIOINIA TapaMeTp WK BeluucisieMoe npezactaienue (puc. 7.10) u noarsepaus
ynanenue (puc. 7.11).

& TTM-2-02 (r1.08)/T, °C

KoHcTauTa

Puc. 7.10. MeHro ynaneHus 31€MEHTOB rpaduka



BHUMaHWe x

¥oanuTe AMHKD "TTM-2-02 (r1.08)/T, °C" 13 rpadwuka?

[ | DeitcTBre noaTeEpMAaD
o oK

|5 OTmeHa

Puc. 7.11. IloaTBepxaeHue ynajaeHus napameTpa u3 rpaduka

Hactpoiiku rpadguxa

Knonka (= orkpriBaer MeHo BEIGOpa 1BeTa NmHMI rpadmka (puc. 7.12). ITocie

BBIOOpAa MHTEPECYIOIIEro MapaMeTpa OTKPOETCS OKHO BBHIOOpa IBETA JIMHUH, B KOTOPOM
MO>KHO BBIOpATH JTF000H 11BeT (puc. 7.13).

Bl 202 (r1.08)T °C
B 202 (r1.08)v, mic
B -2-02 (r1.08)F, M

Puc. 7.12. Mento BeIOOpa 11BeTa TUHUHN Ipaduka

YKa>xxure uBerT X

¥ OK | ¥ Otmena

Puc. 7.13. OxHo BbIOOpa 11BEeTa JIMHUI MTapaMmeTpa

KHorka = OTKpBIBA€T OKHO M3MEHEHUS MOPsAAKA CIeI0BaHus IMHUN rpaduka (puc.
7.14).



MopAanoOK NUHUKA »

TTM-2-02 (r1.08)/T, °C
TTM-2-02 (r1.08)/V, m/c
TTM-2-02 (r1.08)/F, m3f4

o oK
3 OTMmeHa

Puc. 7.14. OxHO W3MEHEHUS MOPS/IKA CIISAOBAHUS JTMHHUH rpaduka

BriienvB MHTEpECYIOMMM 2JIEMEHT MOXHO IEPEMECTUTDH €r0 BIIEPEN WIM Ha3ajd C
TMOMOII[BIO COOTBETCTBEHHEIX KHomok | u L. Ot NOpsIAKA CJIENOBAHUS JIMHUM 3aBUCUT
O4YEpEAHOCTh HUX OTPUCOBKH. DJIEMEHTBHI, KOTOPBIE OTPHUCOBBIBAIOTCSA MO37HEE, OyAyT
OTPHUCOBAHBI IIOBEPX DJIEMEHTOB, OTPUCOBAHHBIX PaHBIIIE.

Knonka & OTKpBIBa€T MEHIO CO BCEMH BBIUUCISEMBIMU CTaTUCTUYECKUMU
npeactaBieHusM rpaduka (puc. 7.15). BpiOpaB MyHKT 3TOr0 MEHIO MOXHO H3MEHUTH
HAaCTPOMKH COOTBETCTBEHHOTO BBIYUCISIEMOrO0 CTAaTUCTHUYECKOTO TMPEICTaBICHUS (CM.
noarnaBy «Jlo0aBieHne BBIYUCIAECMBIX IPEICTABICHUI).

- 3
HakxonneHHwi packog, M

Koncranta
Puc. 7.15. MeHro HacTpOEK BBIYUCIIAEMBIX CTATUCTUYECKUX MPEICTAaBICHUM

KHomka #% OTKpbIBaeT MEHIO HacTpoek rpaduka (puc. 7.16).



MokasmBeaTs AMHMK NOPOTOELIX SHAYEHWA

MokasmBaTh AMHMK MEKCMMENEHBIX M MUHWUMAABHEX 3HAYEHWIA
Mognucats AMHWK rpaduka

He nokassigaTs owwBku

Twn A3HHBIX >
lpanvum no oo Y L
OTHocuTENEHDE EpEMA

Maprep-nuHus

Mepwoa ckonbzawero okna: 06:00:00

Mepwoa oxna npooaotpa: 24:00:00

Al KommedTapuid

Puc. 7.16. Mento HacTpoek rpaduka

[TynxT «[loka3pIBaTh TMHUK MOPOTOBBIX 3HAYEHUID) OTOOpaXkaeT Ha rpaduke JIMHUU
AKTHBHBIX TOPOTOBBIX 3HAYeHWi mapameTpoB (puc. 7.17). llBera nmHWI TOPOTrOBBIX
3HAYEHUM COBIIAJAIOT C [IBETAMM JINHUM UX IIapaMeTPOB.
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Puc. 7.17. JIunus noporoBoro 3Hau€HUs

IIynkr «lloka3piBaTh JIMHUM MaKCUMaJIbHBIX W MHUHUMAJIBHBIX 3HAYEHUI»
oToOpakaeT Ha rpaduke SKCTPEeMyMbl JUHUN mapameTpoB (puc. 7.18). llpeta nunwmit
MaKCHUMAaJIbHbIX 1 MUHUMAaJIbHBIX 3HAYEHUM COBITAIAIOT C [IBETAMU JIMHUIN HUX MTapaMeTPOB.
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Puc. 7.18. JIunuy MakCUMAaJIbHOI'O U MUHUMAJILHOI'O 3HAYECHUIH

[lynkr «llonnucaty nauHUM rpadukay OToOpakaeT Ha Tpaduke MOAMHUCH BCEX
UMEIOINUXCs JTUHUH (puc. 7.19).

[Tognmucu pacnonaratorcs B TpaBodl yactu rpaduka. JluHum mnapameTpoB
MOJMUCHIBAIOTCS WX WACHTHU(PUKATOPOM (IIyTEM K MapaMeTpy, COCTOSIIEM M3 Ha3BaHUS
npubopa, KaHajga W mnapamerpa). JIMHMM MaKCUMaldbHBIX M MUHUMAJIbHBIX 3HAYCHUUH
MOAINUCHIBAIOTCA WX 3HAYCHUSAMHU. JIMHMM TOPOTOBBIX 3HAYEHUW MOANUCHIBAIOTCS
CTpEJIKON-HAIMPABIECHUEM JEHUCTBUSI, 3HAUECHUEM U CUMBOJIOM 3HAYMMOCTH.
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Puc. 7.19. IMonnucu maMi rpaduka

[lynkr «He mnokas3piBaTh OWIMOKW» CKPBIBAET pa3pbiBbl B JIMHHUAX TIpaduka,
COOTBETCTBYIOILIME MOMEHTaM OIIMOOK (Hampumep, norepe cBsizu ¢ mnpubdopom). Ilpu

BBICTABJICHHOM (1).11211“6 KpaﬁHPIC BaAJIMAHBIC TOYKH rpa(bHKa COCOAUNHAKOTCA HpHMOﬁ JIMHUEN
(puc. 7.20 u 7.21).
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Puc. 7.20. Pa3psIB TUHUH, COOTBETCTBYIOIIWNA MOMEHTAM MTOTEPH CBA3b ¢ TPHOOPOM
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Puc. 7.21. Pexxum «He nokassiBaTh OLIUOKWY

[Monmento «Tum nmaHHbBIX» (puc. 7.22) COICPKUT IOAMEHIO, OINPEACIISIONICe
JaHHBIC, II0 KOTOPBIM CTpOUTCA TpaduK. BeicTaBieHHBIH ¢iar ITyHKTa ITOIMEHIO
BKJIFOYAET B HETO COOTBETCTBYIONIUE TOUKH.

v | TonyueHHsie B pesynETaTe ONpOCE NPWB0PE B PEANEHOM EPEMEHN
v | 3arpyweHHBIE U3 BHYTPEHHER NamaTi Npubopa (aSToOMaTUYECKaA CTATMCTHKAE)

v | JarpymeHHbE W3 BHYTPEHHER NamaTh npuopa (pyYHan cTatncTika)

Puc. 7.22. [lonmenro myHKTa « TUT TaHHBIX», TYHKTH KOTOPOTO OMPENENSIOT JaHHbIE, TI0 KOTOPBIM
CTpOUTCS rpapuk

[TynkT «'panuiisl mo ocu Y» COACPKUT MOJMEHIO U3 JABYX MYyHKTOB: «PaccuuraTh
aBTOMATHUYCCKU» U «3a1aTh BpyuHyto» (puc. 7.23).

+ | PaccYMTaTb aBTOMATWUYECKK

3a0aTh BPYYHYH

Puc. 7.23. Menro rpanun rpaduka mo ocu Y

HO)IHyHKT «PaccunTath aBTOMaTUYECKU» 3a)1aéT I'paHUIbI OCU OpAHWHAT UCXOOs U3
MaKCHUMAaJIbHBIX U MUHUMAJIbHBIX 3HAUCHUI ImapamMcCcTpoOB.

[MomnyHKT «3afaTh BPY4YHYIO» IMO3BOJISIET yka3aTh (puc. 7.24) ¢uxcupoBaHHBIC
TPaHMIIBL, TAXKE SCIIH JIMHUK NMapaMeTpoB OyIyT BBIXOAUTH 3a UX Tpeaednl (puc. 7.25).
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Puc. 7.24. Pyunoe 3aianue rpanun rpaduka mo ocu Y
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Puc. 7.25. OxHO MPOCMOTpa CTATUCTHKH B Ipa)UueCKOM BHJIE C 33aHHBIMH BPYYHYIO TPAHUIIAMH 10 OCH
Y

[Tynkt «OTHOCUTENIBHOE BpEMs» MEHIO HAaCTpOeK rpaduka ompenenseT 3HayeHus
ocu abcuucc. Ecnu ¢umar myHKTa CHAT, TO 3TUMH 3HAYEHUSIMH SIBISIOTCS pealbHbIC
3HAUYCHMsI JaThl M BPEMEHW JaHHBIX W3MepeHus mapamerpa. Ecmu Quar myHkTa
YCTaHOBJIEH, TO 3HAUYECHUS JaThl U BPEMEHH Ha OCH U3MEHSAIOTCA: MepBas TOUKa rpaduka
CTAHOBUTCSI CTAPTOBBIM MOMEHTOM, OT KOTOPOTO OTCYUTBHIBAIOTCS BCE OCTAJIBHBIE TOYKHU

(puc. 7.26).

Hampumep, ecnu mepBasi Touka Obuia 3adukcupoBana 12:00:15, a Btopas B
12:01:45, To npu oTHOCUTENBHOM BpemMeHu 3HaueHue nepsoit Oyaet 00:00:00, a Bropoii —
00:01:30 (BTopas cHsATa Yepe3 MOJITOPbI MUHYTHI TIOCTIE TIEPBOK).
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Puc. 7.26. OTHOCHTENBHOE BpEMS

[Tyakt «Mapkep-nuHUS» J00aBIsIeT Ha TpaduK TEPEMENIAONIyIOCs BMECTE C
KypCOpOM MBIIIIK BEPTUKAJIBHYIO JIMHUIO, Ha TMEPECEUEHUsX KOTOPOM C JMHUSMU
apamMeTpoOB WJIM CTATUCTHUYECKUX MPEJCTaBICHUN OTOOpa)KaeTCs MX TOUHBIC 3HAYEHUS B
9THUX ToYkax (puc. 7.27). Ilog rpaduikoM Mpu 3TOM O0TOOpa)kaeTcs JaTa U BpeMsi — TOYHOES
MOJIO’KEeHNE Mapkep-TuHud. HaxkaThe kiaaBuimy mpoOen PUKCUPYET MOJO0KEHUE MapKep-
JUHUU. 3HAYCHHUE N1aThl U BpeMEHU 3adUKCHPOBAHHON JHHUHM OOpaMISETCS JBONHBIMH
KBaJPAaTHBIMU CKOOKaMHU.

rpacgpuk #1
@ [¢=|l=/ o00:00:00 < 02.12.2024 |¥| 23:59:59 5 [03.12.2024 v | QS & =] F ¢
lpagmk #1
02.12.2024 00:08:37 - 03.12.2024 15:03:53
25

24.5

232; r_ﬁll /w\23_5 ﬂ
2'3 \_/—\_A—_;f |lJ ‘_\_"‘—v—\_,‘ Ir-' L.n(

'

21.5 |

21 |J

20,5

20 |

18,5

r
&
[

™ WMBTM-7M3-PoE (r1.05)/T, °C

(02) 00:00 (02) 12:00 (03) 00:00 (03) 12:00
02.12.2024 22:34:21

Puc. 7.27. Mapkep-nuHus



[Tynkt «Ileproa ckomp34IIero OKHAY MO3BOJISET 33]]aTh BpEMEHHBIE paMKH Tpadrka
B pexxkuMe Mouurtopunra (puc. 7.28). Ilpm no0aBieHMH HOBBIX TOYEK Ha TIpaduk
IporpaMma MpoBepsIeT BXOXKICHUE YKe JOOABICHHBIX B YKa3aHHBIH MEPUO (OT TEKYIIETO
MOMEHTA) M YyAaJseT HEMpOIICIIINe MPOBEPKY TOYKH. Takum o0pa3oMm, B PEKUME

MOHHUTOPHHIA Ha rpa(bHKe MNPpUCYTCTBYIOT TOJBKO TC /JaHHBLIC, KOTOPBIC BXOIAT B
CKOJIB3411EC OKHO.

Npacgpuk #1 x

BeeguTe Neprol CKONb3IALLEro OKHA
1 G r

Hackl A4
& oK
5 OTMeHa

Puc. 7.28. 3amanue neproia CKOJIB3SIIETO OKHA

Ecnu pexkxuM MOHUTOpPUHTA BBIKIIOUEH, MYHKT «lleproa CKONB3AIIEro OKHa»
HEJOCTYIIEH.

[Mynkr «[leprox okHa mpocMoOTpa» IMO3BOJISIECT 3amath mnepuon (puc. 7.29), Ha
KOTOPBIN OyAyT CIBUTaTh OKHO MTPOCMOTPA KHOMIKH = 1 =.

Fpadgmuk #1 x

YKa#MWTE MEPUDL OKHE NPOCMOTPa LaHHLIX
1 1 C

CyTHK b
L 0K
5 OTMeHa

Puc. 7.29. OxHo BBO/1a Ieproja OKHA MPOCMOTpPA JAHHBIX

Brimagaromuii cicok onpenesnseT 3HaueHue eAUHUIL B 1oJie BBoja. JlocTyneH BBOI
B CEKyHJaX, MUHYTaX, 4acax, JIHIX U HEeJIeIsX.

IIynkr «KomMeHTapuii» TMO3BOJSIET 3a1aTh IPOU3BOJIBHBIN KOMMEHTapHil K
rpaduky, 0ToOpa)kaeMblil B IPAaBOM HMKHEM YTJIy OKHa.

Coxpanenne (3kcnopr) rpadpuka
Knomnka # oTkpbiBaeT MeHIO coxpaHeHus (dkcropta) rpaduka (puc. 7.30).



CoxpanuTe B Gopmate jpg

CoxpaHute B fopmate png

@ @ &

CoxpanwTe B Gopmate pdf

et Pasmep coxpadaemoro rpaduka: 1280x1024

Puc. 7.30. Menro coxpanenus rpapuka

[Tynktel «Coxpanuth B (opmate JPG/PNG/PDF» mo3BONSIOT 3KCIOPTHPOBATH

rpaduk B ¢aiii, mpenBapuUTENbHO yKa3aB MyTh COXpaHeHus (aiina u3oOpaxkeHus (puc.
7.31).

‘%OTMEHMTb Mma Q CoXpaHuTb
I [oMallHAA Nanka 4 frubuntu = W3oBpaeHwa 2
@ Bupeo Wmna ¥ Pasmep Tun W3MeHEH

[ OokyMeHThI

- 3arpyskwu

[ W3obpaxkeHwa

dd My3blka

[ EksisVisuallLabL

M 10117921

»

M 10139805

1k

+ Opyruve mecta

dalnel n3obpaeHWA png v

Puc. 7.31. OxHo BbIOOpa MyTH K coxpaHsemMoMy (aitiny rpaduxa

[Tynkr «Pa3mep coxpansemoro rpadukay MO3BOJISET 337aTh pa3Mep COXPaHIEMOTro
n3o0paxenwus (puc. 7.32).



PasMep coxpaHAaeMoro rpacguka X

| WupuHa
| 1280 L
| BelcoTa
| 1024 2
¥  OK % ormena

Puc. 7.32. OxHo 3aganus pa3Mepa coxpaHsemMoro rpaduka

ABTOMAaTHYECKOE COXPaHeHHe (AKCIOPT) rpaduka
Knomka E, MNPpUCYTCTBYIOIIAA B IIOCTOAHHBLIX OKHAX IIPOCMOTpA CTATUCTHUKHU B
Fpa(bI/I‘IGCKOM BHAC, IIO3BOJEICT HACTPOHUTHL ABTOMATHYCCKOC COXPAHCHHC (BKCHOpT)
rpaduka no pacrnucanuio. Tak Kak 3Ta QyHKIUs 00IIast Uisi BCEX TUIIOB OKOH MTPOCMOTpa
CTAaTUCTUKHU H JXYpPHaJla CO6BITI/II>'I, €€ omnucaHue IIPUBCACHO B IJIABC «ABTOMAaTHYECKHE
OTYETHD.



8. OKHO npocMoTpa CTaTUCTUKU B TaONMYHOM Buae

CoOupaemple MpOrpaMMoOll JaHHBIE HM3MEPEHHM UM COCTOSHHM MOTYT OBITh
MNpCaACTAaBJICHBI B BHUIC Ta6JII/IHBI. OTKpLITB OKHO ITPOCMOTpPa CTATHUCTHUKH B TaOJIMYHOM
BHUAC MOJKHO ABYM:A IMYTAMH: 4CPE3 MCHIO HpaBOﬁ KHOIIKHM MBIIIN an60pa, KaHaJla WUJIn
napameTpa, Jubo yepe3 IilaBHOEe MEHI0 nporpammel «HoBoe okHO» - «OKHO mpocMoTpa
CTaTUCTHUKU B Ta6JII/I‘IHOM BUJICY.

OOpature BHUMAaHHE, YTO OKHA, CO3JaHHBIC TEPBBIM CIOCOOOM, SBISIOTCS
BPEMEHHBIMU — OHU HE COXPAHSIIOTCS TOCJE 3aKPBITUS MPOrPAMMbI U HE CO3JAIOTCS
3aHOBO IOCJIE OYEPEIHOM 3arpy3ku. MIX HACTPOMKU COXPAHSAIOTCA OTACIBHO JUIsl KaXKA0r0
MOJIb30BaTeNsl (@ €CIM CUCTEeMa I0JIb30BATENe HE HCIOJIb3YeTCs, TO HACTPOUKHU
BPEMEHHBIX OKOH HE COXPaHSIOTCS BOBCe). B TaOIMIIbI BpEMEHHBIX OKOH HEJb3sI T00ABUTh
HOBBIE DJIEMEHTBI, II03TOMY COOTBETCTBYIOIIME KHONKM B TaKHMX OKHAax CKpBITHI.
[TocTosSIHHBIE OKHA M UX COJEPKUMOE COXPAHSIOTCS NP 3aKPBITUM MPOrPAMMBI, a HpPH
OTKPBITUU MTOJIHOCThIO BOCCTAHABIUBAOTCA.

JIns BpPEMEHHBIX OKOH TPOCMOTpa CTAaTUCTHKH MOXXHO 3aaTh HACTPOMKU IO
ymoyanuio. Jlis atoro HeoOxomumo co3nath ¢aitn ¢ umenem default.ini B mamke c
HacTpoiKamu OKOH IpoCMOTpa CTaTUCTUKHU B TaOJTMYHOM BUJIC
(%PROGRAMDATA%)\eksisvisuallab\gridstatistics mm  OC  Windows  wiwm
letc/eksisvisuallab/gridstatistics mns  OC  Linux), B KOTOpoM B  CEKIUH
[GridStatisticFrame] onucate uHTEpecyronme HacTporku (¢ popMaToM CEKIUM MOKHO
O3HAKOMHTCS B JJFOOOM JPYrOM COXPaHEHHOM MPOTrPaMMON paHee (aiisic HaCTPOEK).

Tak k¢ MOKHO 3a7aTh HACTPOHKHU IO YMOIYAHHUIO /ISl KOHKPETHOTO IOJIH30BATE IS
— st ororo (aiin default.ini Hy)xHO co3maTh He B KOPHEBOHM Mamke HACTPOEK, a B
COOTBETCTBYIOIIICH MOJMAIKE C IMEHEM-HICHTU(DUKATOPOM IOJIH30BATEIIS.

[TocTossHHOE OKHO IIpOoCMOTpa CTATUCTHUKHU B TaOJIMYHOM BHUAC IIOKA3aHO HAa PUCYHKC
8.1.



Tabnwua #1 x

@ 00:00:00 5 28.05.2024 ¥ 23:59:59 2 128.05.2024 | v | (@8 ==l 5/EE & T

NaTa/epemn

Puc. 8.1. [TocTossHHOE OKHO TIPOCMOTpPA CTATUCTUKU B TAOJUIHOM BHUJIC

BbIBOI JaHHBIX
KHOHKa BBITIOJIHACT 3aIIpOC K 6336 JAaHHBIX HSMCpeHI/Iﬁ U COCTOSSHUU U BBIBOJUT
pesynpTaT B Tabmuiy. ByayT 3ampollieHbl T€ JaHHbIE, KOTOpbIE MPUXOMASTCS Ha
BBICTABJICHHBIN B COOTBETCTBYIOLINX 3JIEMEHTAX YIIPABICHUS BPEMEHHOM IMPOMEXKYTOK.

OOparutre BHHMMaHHE, YTO KHOMKA BBIBOJIA JTAHHBIX MOXXET TOJICBEUUBATHCS
3€JIEHBIM I[BETOM. JTO 0003HAYaeT, YTO TEKYIee COCTOSHHUE TaOJUIbl HE SBIISETCS
aKTyaJIbHBIM BCIIEJICTBME M3MEHEHUSI HACTPOCK TaONuUIlbl uiu e€ mapamerpoB. Hampumep,
eClau ISl YK€ J00aBJIEHHOrO B TaOiuIly mapaMmerpa ObUIO J00aBJIEHO MOPOrOBOE
3HAYCHHUE, TO JJIS €r0 OTOOpakeHusl TpeOyeTcs mepecTpouTh Tabmuiy. CBeueHne KHOTKA
MOCTPOCHUST TaOTHUIIBI CIYXUT JJI1 JTOTO HamoMuHaHuWeM. llociie mepecTpoeHHs
TaOJHIIBI CBEUEHUE KHOIKH MPOTaIaeT.

Knonka % BKIIOYaeT pexXHM MOHUTOPHMHIA B PEalbHOM BPEMEHH, MPHU KOTOPOM

HOBBIC JaHHBIC OYyayT H00aBIATHCS B TaOIMIly B MOMEHT OIpoOca 3aJeHCTBOBAHHBIX
pruOOpOB.

[Ipu BKITIOUEHWH pEKMMa MOHHMTOPHHTA Tabnwma ouwimaetcs. [Ipw OoTKIOYESHUH
ATOTO PEKUMA JIAHHBIE TAOJIUIIBI OCTAOTCS JJISI BO3MOXKHOCTH PabOTHI C HUMU (Hampumep,
COXpaHeHUs TaOiuIbl B (haii).

Ilons nns BBOAA BpEMEHM M JaThl 3aJal0T BPEMEHHBIE PAMKM U JaHHBIX. B
Tabnuiry OyIyT BBIBEJIEHBI TOJIBKO T€ JaHHBIE, KOTOpPbIE ObUTM MOJY4YEHBI OT MPUOOpa HE
paHBIIIE U HE MO3KE, YEM YKa3aHO B 3TUX IOJIAX.



[Tonst o5t BBOA BPEMEHHU U 1aThl HEAKTUBHBI, €CJIM BKJIIOYEH PEKUM MOHUTOPHUHTA,
TaK KaKk B peKMME MOHUTOPUHTA JaHHbIE B TA0JIUIly JOOABISIIOTCS B peajlbHOM BPEMEHU B
MOMEHT OIlpoca npuodopa.

Jlns HaBuTamuM 1O TaOJWIE IOJH30BATENhb MOXKET HCIOIb30BaTh IOJIOCHI
MIPOKPYTKU U CTPEJIOYHBIC KJaBHWINM Ha kiaBuatype. KmaBumm Page Up u Page Down
OCYIIECTBIISIIOT ~ TIOCTPAaHWYHOE  MEPENUCThIBaHWE, a  KOMOWHAIMS  KJIABHUII
CTRL+Home/End nepemeriaer Bu B HA4aI0 ¥ KOHEI TAOJHUITBI COOTBETCTBEHHO.

B cronbue «/lata/Bpems» BBIBOAUTCS BpeMEHHasi METKa JaHHBIX CTpoku. Eciu B
CTpPOKE NPHUCYTCTBYIOT IMapaMeTphl M3 pa3HbIX MNpUOOPOB, JaHHBIE TPYNIUPYIOTCS B
CTPOKH, €CJId pa3HMIA MEXJy HUMHU HE NpPEBBINIAET OAHY CEKyHIy. B mHOM ciyuae
OTCYTCTBYIOIIIME TaHHBIC OyIyT MPEICTaBICHBI MyCTHIMU CTpoKamu (puc. 8.2).

Tabnuua #1 x
@ [11:00:00 % |30.05.2024 |+ 11:00:59 + 30.05.2024 |=| Q|6 [®[=]\ %)% [EE
NaTa/epemn TTM-2-02 (r1.08)}/V, mfc TTM-2 TV, mjc
30.05.2024 11:00:49 0,06
30.05.2024 11:00:39 0,00 0,00
30.05.2024 11:00:35 0,03
30.05.2024 11:00:26 0,06 0,06

Puc. 8.2. CBosHas Tabnuiia napaMeTpoB U3 pa3HbIX MPHOOPOB

B camoli mpaBoM 4acTh MAHENM YNPABJIEHUS OKHOM HAXOJWTCA KHOIIKA OYMCTKHU
Tabmumpsl U ocBobokaeHns pecypco (). Ilocnme BbIBoma TaObIMIBl OHA OCTAéTCH
JOCTYITHOM HeorpaHudeHHoe Bpems. I[lpu Oonblimx o00BEMAX MAHHBIX W OOJBIIOM
KOJIMYECTBE OJHOBPEMEHHO BBIBEJACHHBIX TaOMuIl (W JAPYrux BHUIOB IPOCMOTpA
CTaTUCTHKH) TMporpaMMa MOXXET pacxoJioBaTh CIHIIKOM OOJIBIIOE  KOJHMYECTBO
ONEpaTUBHOM mNaMsiITU. B cilyyae HEXBAaTKM CHCTEMHBIX PECYPCOB PEKOMEHIYETCs
OYMINATh JJAHHBIC OKHA ITOCJIC 3aBEPIICHHS PAaOOTHI C HUM.

Jlo0aBJieHHe B Ta0JIMIy HOBBIX 3JICMEHTOB
Knonka @ oTKphIBaeT MEHIO N0OABIEHHUS HOBOTO dleMeHTa Tadbmuisl (puc. 8.3).



& Mapamerp

Bwiyucnaemos n peacTtagneHme

Puc. 8.3. MeHro 100aBieHMs HOBOTO AJIEMEHTA TAOJIULIBI
HYHKTI)I 3TOI'O MCHIO ITO3BOJIAKOT ,ZIO68,BI/ITI> COOTBQTCTBGHHBIﬁ SJICMCHT (CM. ,ZIEUICC).

I[O63BI/ITB WM YOAJIUTh U3 Ta6J'II/II_[BI HOBBIC 3JICMCHT MOKHO TOJIBKO B TOM Cliy4dac,
CCJIK OKHO IIPOCMOTpa CTATUCTUKHU ABJIACTCA IMOCTOAHHBIM — CO3OAHHBIM YCPC3 I'JIABHOC
MCHIO ITPpOIrpaMMBI.

Knomnka @ IIOJACBEUYMBACTCS 3€JIEHBIM 1LIBETOM B clydac, €CJIM B JdHHOM OKHC HC
I[O6aBJICHO HH OJHOTI'O JJICMCHTA.

/lo0aBJieHHe MapaMeTpoOB
[lynkr «llapameTp» MeHIO A00aBI€HUS HOBOTO 3JIEMEHTA TaOJIMIBI IMO3BOJISET
N00aBUThH B TAOJIMITY HOBBIM U3MEPSIEMbIi WITH BhIUUCIIIeMbIid tapameTp (puc. 8.4).

BbibepuTe napaMeTphbl X
Cnucok ycTpolcTe #1 -
4 [J ETT™-2-02
4 & Kanan 1
%) CkopocTk NoToKa, Mjc
% Temnepatypa, °C
JxPacxom, M3y
OK
4 OTMeHa

Puc. 8.4. OxHo 1006aBiIeHNsT HOBOTO MapaMeTpa B TAOIHUILY

B BepxHeil yacTu OKHa MOXKHO BBIOpATh OJIHO W3 CYIIECTBYIOIIUX OKOH CITHCKA
ycTpoiicTB. B KkadecTBe 1enM MOXHO yKaszaTh JIOOOW JJIEMEHT JepeBa, Kak
HEIOCPEICTBEHHO TapaMeTphl, TaK M KaHaJIbl U MPUOOPHI — B 3TOM Ciydae B TaOIHUIly
OynyT moOaBiieHbl BCe MapaMeTphbl BBIOPAHHBIX KaHAJIOB WM mpubopoB. st BeIOOpa
HECKOJIBKO DJIEMEHTOB OTMEYaiTe uX (piaroM B COOTBETCTBYIOIIEM TIOJIE.



[Tocne noGaBneHuss mapaMeTpoB B TaOMWIy Uil KaXIOro OyAayT CO3MaHbl
COOTBETCTBYHOIIUE CTONOIBI (prc. 8.5). 3arogoBKH CTOJIOIOB comepKaT HICHTH(GHUKATOPHI
napaMeTpoB (IIyTh K MapamMeTpy, COCTOSIINI U3 Ha3BaHUS MprUOopa, KaHalla ¥ ImapameTpa).

Tabnwua #1 x
= J|€ 00:00:00 3 30.05.2024 = | 23:59:59 5 [30.05.2024 |v | Q@ @[] %5 EH T
NaTa/epems TTM-2-02 (r1.08)/V... TTM-2-02 (r1.08)/F... TTM-2-02 (r1.08)/T... HakonneHHuI pac...

Puc. 8.5. JloGaBieHHbIe TapamMeTphl

Tabnwua #1 x
@ oo0:00:00 3 , 23:59:59 5 [30.05.2024 |v | Q@ =[] %56 EH T
NaTa/epems TTM-2-02 (r1.08)/V... TTM-2-02 (r1.08)/F... TTM-2-02 (r1.08)/T... HakeonneHHIR pac...
28.05.2024 17:55:... 0,02 56,5 26,7 1045,1
28.05.2024 17:54:... 0,04 113.1 26,6 10442
28.05.2024 17:53:... 0,03 84.8 26,5 10423
28.05.2024 17:52:... 0,02 56,5 26,4 1040,9
28.05.2024 17:51:... 0,05 141.4 26,5 1040,0
28.05.2024 17:50:... 0,03 84.8 26,3 1037.6
28.05.2024 17:49:... 0,11 311.0 26,2 1036,2
28.05.2024 17:48:... 0,11 311.0 26,2 1031,0
28.05.2024 17:47:... 0,06 169.6 26,5 1025,8
28.05.2024 17:46:... 0,12 339.3 26,4 1023,0
28.05.2024 17:45:... 0,30 848,2 26,5 1017.3
28.05.2024 17:44:... 0,09 254,5 26,6 1003,2

L e T Ll T T - B O o T A A e et a T

Puc. 8.6. [Toctpoernas Tadimia



Jlo0aBJieHHE BBIYUC/IAEMbIX NPeICTABICHUH
HYHKT «Bpruucnisemoe NpcaACTaBJICHUC)» MCHIO I[068,BJ'I€HI/ISI HOBOI'O 3JICMCHTA
Ta6JII/IHI>I ITO3BOJIAICT ,ZIO63BI/ITI> B Ta6J'II/IHy HOBOC BBIYUCIIACMOC CTAaTHCTHUYCCKOC
npeacrasienue (puc. 8.7).

Boluucnsiemble npeAcTaBieHUs HE MPUBSI3aHbl K 0a3e JaHHBIX U3MEpPEHUU, UX
3HAUYEHMSI BBIYUCISIOTCS B MOMEHT MOCTPOCHHS TaONMMIBI MO 3afaHHOW dopmyre (c
BO3MOKHOCTBIO HCIIOJIB30BaHUsl APYIMX 3HAYEHUN NAapaMETpPOB, NPHUCYTCTBYIOIIUX B
Tabnuie). BeuucisieMbie TMpenCcTaBIEHUS MOTYT OBITh HCIIOJNB30BaHBl Uit Ooliee
riyOOKOTO TPEJCTABICHUS U aHAIM3a JaHHBIX U3MEPEHUH.

OOparutre BHMMAaHHE, YTO HCIIOJIb30BAHHUE BBIYHMCISIEMBIX IMPEACTABICHUA MOXET
3HAYUTEIBHO YBEJIMYUTh BPEMs MOCTPOEHUs TAOIUIBI U3-3a HEOOXOJIUMOCTH MPOBOJUTH
OOJIBIIOE KOJIMYECTBO BBIYMCIECHUN U MPOBEpOK. Eciu moctpoeHune TaOauIbl 3aHUMAET
CJIMIIKOM MHOIO BpPEMEHHU, PACCMOTPUTE BO3MOXKHOCTH 3aMEHBl  BBIYUCIISIEMOIO
IIPEACTABICHNUs HA BBIYMCISAEMBIA IIapaMeTp, 3HAYEHHUs KOTOPOIO PACCUMUTHIBAIOTCS B
MOMEHT OOHOBJIEHHS Hpubopa M XpaHATCS B Oa3ze maHHbIX. [locTpoeHue TaOIMIBI MO
JaHHBIM HaNpsAMYIO U3 0a3bl JaHHBIX PACXOAYET MEHbBIIIE BHIYUCIUTEIBHBIX PECYPCOB.

DobaeneHue HOBOro BbIMMC/IAEMOro npepcraegn... x DobapneHWe HOBOro BLINMCAAEMOro npepcraen... x

TN 3Ha4YeHWA BEIMUCAAEMOro NpeacTaBneHnn OBo3HaYeHne
HKUCno C NAABaKLIEN TOHKOA b

Pa3pAnHoCThL
a4 0 »

MepeMeHHLIe

Q

OBo3HaveHne MapameTp

Dopmyna
@

# ortmena B Bnepén ¥  ortmena 44  Hazap 3aBeplINTh

Puc. 8.7. MaCTep Il06aBJ'ICHI/I$I HOBOI'O BBIYUCIISICMOI'O IPCACTABIICHUS
ITone «O003HaueHNE» 3a8aE€T UM TapaMeTpa B JIEreH e TpauKa U MyHKTaX MEHIO.

ITone ((PaBPH)IHOCTB» OonpecaAcCIsICT KOJIUYCCTBO 3HAKOB ITOCJIIC 3ansTON B 3HAYCHUU
BBIYHUCIIICMOT'O CTATUCTUYCCKOI'O IMPCACTABICHUS.



Crmmcok «HepeMeHHBIe» COACPIKUT NCPCUCHb MNOCTYIIHBIX IJIsI HCIIOJIB30BAHUS B

dbopmyIie nepeMeHHbIX.

Knomnka @ IIO3BOJIACT I[O6aBI/ITI) JJIsA HCIIOJIBb30BaHUA ImapamMCTphl,

NpUCYTCTBYIOIUE B Tabimie (puc. 8.8).

[LocCTynHbIE NapaMeTpsbl X

MapameTp

TTM-2-02 (r1.08)V, m/c
TTM-2-02 (r1.08)/T, °C
TTM-2-02 (r1.08)}/F, m3

Ok

5 OTMeHa

Puc. 8.8. [TapameTpsl, IpUCYTCTBYIOIINE B TAOJIUIE M TOCTYITHBIC JJII UCIIOJL30BAHUS B BEIYHCIISICMOM

MpEeACTaBICHUHI

e

Knomnka = IMO3BOJIACT YAAJINUTH BEIACICHHYIO IICPCMCHHYIO.

Ilone «®opmyna» 3ama€r nOpaBWIO pacu€ra 3HAYEHUS  BBIYMCIISIEMOIO

npeacraBieHus. B Gopmyne MOTyT MpUCYTCTBOBATh KaK MEPEMEHHBIC, TaK M KOHCTAHTHI
(oOpatuTe BHUMaHHME, YTO JCCATHYHBIN pas3menuTeNb — Touka). IloaaepkuBaeMbie
OTIepally U OTIEPATOPHI: CIOKEeHUE (1), BelunTaHue (-), yMHoxkeHue (*) u nenenue (/).

B ¢opmyne BblUHCISEMOr0 CTaTUCTUYECKOTO TPEACTABICHUS MOTYT OBITh

HCIIOJIB30BaHbI CIICIHMAJIBHBIC (bYHI(I_[I/II/I 06H16F0 Ha3HaAa4YCHUA (CM. rjiaBy «Brruncnsembie
mapamMCcTpbl M TOYKH nepecqéTa»), a4 TaKKC AOCTYIIHBI CJICAYIOOIMC CIICITITHAJIBHBIC

MIEPEMEHHBIE:

LastValidValue — mpensiayiiee ycrmeniHo BbIYHMCICHHOE 3Ha4YeHue (Ui mepBOW
TOYKH YCTaHABIIMBACTCS B HOJIB);

LastValidTimestamp — meTka BpeMEHH MPEABIAYIIETO YCIECITHOTO BBIYMCICHHOTO
3HaueHus B ¢opmare UNIX (B wMwucekyHngax; [Uisi TEpBOM  TOYKHU
YCTaHABIIMBAETCS PABHBIM METKE BPEMEHH ITOH TOUKH);

Timestamp — werka BpemeHu BbBoguMOM TOoYkd B ¢opmare UNIX (B
MUJLTUCEKYH/1aX ).



Ecnu 3HaueHuWe HCNOJIB3YEMOIO IapaMerpa OTCYTCTBYET JUIsl OMNPENEIEHHOrO
MOMEHTa BPEMEHM, TO 3HAYCHHE BBIYMCIIIEMOTO CTATUCTUYECKOTO MPEACTaBICHUS HE
MOKET OBITh PaCCUYUTAHO.

C noMoIIbIO BBIUMCIISIEMBIX CTATUCTUYECKUX MPEACTABICHUA MOKHO OCYIIECTBIISTH
JOTIOJIHUTENIBHBIN aHaIN3 AaHHBIX Tabnuibl. Hanpumep, aiist repmoanemometpoB TTM-2
MO’KHO, UCXOJs W3 TEKYyIIMX 3HAYEHUM pacxojia, IMOJACYMTATh 3HAUYCHUE CYMMapHOTO
pacxoja Bo3yxa 3a BEIBOJUMEIH repuo (puc. 8.9).

Tabnwua #1 x
| [o0:00:00 3 ]27.05.2024 | 23:50:59 = 29.05.2024 |v| (@@ @)=k BT
NaTa/epems TTM-2-02 (r1.08)/V, m/c TTM-2-02 (r1.08)/F, m3(4  HakonneHHbild pacxod, m?
28.05.2024 10:21:08 0,06 169.6 31.1
28.05.2024 10:20:08 0,07 197.9 28,3
28.05.2024 10:19:08 0,00 0.0 25,0
28.05.2024 10:18:08 0,03 84,8 25,0
28.05.2024 10:17:08 0,01 28,3 23,6
28.05.2024 10:16:08 0,03 84,8 23,1
28.05.2024 10:15:08 0,00 0.0 21,7
28.05.2024 10:14:08 0,13 367.6 21,7
28.05.2024 10:13:08 0,11 311.0 15,6
28.05.2024 10:12:08 0.09 254.5 10,4
28.05.2024 10:11:08 0,13 367.6 6.1
28.05.2024 10:10:08 0,01 28,3 0.0

Puc. 8.9. Breruncisiemoe craTucTHYecKoe MpeACTaBIeHUE TaHHBIX HAKOIICHHOTO Pacxo/ia BO3ayXa Juis
npubopa TTM-2

CDopMyna IJIA 3HAYCHUA HAKOINNICHHOI'O pacXoda BBITJIAAHUT CICAYIOIINM 06pa30M

n
F Tr—Tx—
(puc. 8.10): ( k_, Tk Tk 1)), rae Fy — 3HaYeHue TeKyIero pacxoja (B eIUHHUIIAX
: :k=0 3600 1000

m3MepeHnss M/4 — orcioga menenue Ha 3600), Ty — TeKyl[as ¥ MPEIbLIyIAs METKH
BpeMeHHu (B MWLIMCeKYHIax — oTciona aenenue Ha 1000). Jlns mepsoit Touku (K = 0)
YHCIUTEIb BTOPOH ApoOH (opmynbl mpuHuMaeT 3HadeHue 0 (CcM. BbIIE OMNMKMCAaHHUE
CIeIUATbHBIX IEPEMEHHBIX ).



HHCTPDﬁKH BblYMMCNAeMOoro npegncraBneHMn x
ObozHaveHKe

HakonneHHeIW pacxod, m?

PazpAgHOCTE

1 1 b

MepemeHHLie

(+If=]

OBo3HaqveHne MapameTp

X0 TTM-2-02 (r1.08)/F, m3fy
DopMyna
| LASTWVALIDVALUE+X0/3600*( TIMESTAMP-LASTVALIDTI MESTAMF"},."IDDD' | ,@,
& OK |
|5 OTMeHa .

Puc. 8.10. ®opmyia ais pacuéra 3HaUCHHE HAKOIIJIGHHOTO pacxojia Bo3ayxa Juid npubopa TTM-2

H?;MCHHTB HaCTpOﬁKH BBIYUCITACMBIX CTATUCTUUCCKUX HpCI[CTaBJ'ICHI/II\/’I MO>KHO B
CIICOHaJIbBHOM MCHIO, BBI3BIBACMOM KHOHKOﬁ /}'
Yiajienue 2JIeMEHTOB U3 TA0JIUIBI

Knonka © mnosBonser yaamuTh mapaMeTp U3 TaOIMIIBI, BHIOPAB B BBINAJAIOIIEM
MEHIO MHTepecyomuil mapamerp (puc. 8.11) u noareepaus ynaienue (puc. 8.12).

! 'E"

TTM-2-02 (r1.08)/T, °C
TTM-2-02 (r1.08)/F, M*/u
TTM-2-02 (r1.08)/V, m/c

iz

iz,

- 3
HakonneHHwi pacxog, m

Puc. 8.11. MeHro ynanenusi mapaMmeTpoB TaOIHIIbI



BHUMaHWe x

YaanuTte cTonbew "TTM-2-02 (r1.08)/T, °C" u3 Tabnuuki?

I:I NefcTEWE NOOTEEP# A3
Ok

3 OTmeHa

Puc. 8.12. OxHO mOATBEPKIACHUS yAAJICHUS ITapaMeTpa U3 TaOJIHIIbI

Hacrpoiiku Tadjauubl
KHomka ® oTKpbIBaeT MEHIO BUAMMOCTH cTosONOB (puc. 8.13). ®dmar Hampotus

cTosiblla ompenenseT €ro BUAMMOCTh B Tabiuie. CHATHEM ¢uara MOXXKHO BPEMEHHO

CKPBITh CTOJIOCI] O€3 ero yJaaaeHus U3 TaOIUIbI.

Ecnu monb3oBaTenh CHUMAaeT WM yCTaHABIMBAET (jar B 3TOM MEHIO, TO OHO
OTKPBIBAETCSI CHOBA ISl YJI0OCTBA YIIPABJICHUS] HECKOJIBKUMHU CTOJIOIIaMU TaOIUIIBI.

TTM-2-02 (r1.08)/T, °C
TTM-2-02 (r1.08)/F, m*/u
TTM-2-02 (r1.08)/V, m/c

O N N

- 3
HakonneHHwi pacxog, m

Puc. 8.13. MeH0 BUANMOCTH CTOIOIIOB TAOIHIIBI

KHomka *=/ OTKpBIBa€T OKHO M3MEHEHHS MOpPsAKa CICIOBAHUS CTOJOIOB TAOIHUIIBI
(puc. 8.14).

OrobpakaemMble cTonbukl ®

7%

MapameTp

TTM-2-02 (r1.08)/V, m/fc
TTM-2-02 (r1.08)/F, M3y
TTM-2-02 (r1.08)/T, °C

HakonneHHeW pacxod, Mm?

< R R

o oK
5 OTMEeHa

Puc. 8.14. OxHO U3MEHEHHSI TOPSIIKA CIIEAOBAHUS CTOIOIIOB TAOIHUIIBI



BriienuB uHTEpECYOIMI ITApaMETp MOXKHO MEPEMECTUTH €r0 BIEPEN WM HA3ax C
TIOMOIIIBIO COOTBETCTBEHHBIX KHOMOK I u L.

KnHomka ¢ OTKpbIBaeT MEHIO CO BCEMH BBIYHUCIAEMBIMUA CTATHCTHYCCKUMHU
npeacTaBieHusM TaOauipl (puc. 8.15). BeiOpaB MyHKT 3TOro0 MEHIO MOXKHO H3MEHHUTh
HACTPOMKH COOTBETCTBEHHOTO BBIYHCIISIEMOTO CTATUCTUYECKOTO TMPEACTaBICHUS (CM.
noriiaBy «JloGaBieHe BHIYUCIIEMBIX TIPEICTABICHHI ).

LY, 3
HakxonneHHwi packog, M

KoHcTakTa

Puc. 8.15. MeHro HacTpOEK BBIYUCIIIEMBIX CTATHCTUYECKUX MPEICTABICHHUMA

KHomka 7% oTKpbIBaeT MEHIO HacTpoek Tabmuibl (puc. 8.16).

MokasEBaTE MCTOUHMEK AGHHEIX
MokaseiEaTe NoACHEHWA
Emigenats HapyWweHMA NOPoroBsLIx SHaYeHUA
& Orobpaxaemsle cTonbubl
OTHOCMTENEHOE BEPEMA
Twn A3HHBIX >
CopTvposka »
Mepwoa ckonbzawero ckda: 06:00:00

Al KoMmMmedTapuid

& | ABTOMETHYECKW BblAEPKMEETE WMPKHY CTONBUOE

Puc. 8.16. MeHro HacTpoeK TaOIUIIbI

ITynkT «Iloka3piBaTh HCTOYHHK JIAHHBIX» J00ABJSET B TAOJIMIY CTOJIOCI, HKOHKA B
KOTOPOM OYJIET OTpakaTh UCTOYHMK JAHHBIX JJIs 3TOW CTpOKU Tadmuisl (puc. 8.17).



Tabnwua #1 x
@ 000000 % [01.06.2023 ]~ 23:59:59 5 (06.06.2023 | v | Q@ == 8 E
OaTa/spems WBTM-7M1 (r1.02)/T.... WBTM-7ML (r1.02)/H,... WBTM-TM1 (r1.02}/E,...
@ 01.06.2023 15:33:12 24,3 58 100
@ 01.06.2023 15:33:02 24,3 58 100
@ 01.06.2023 15:32:52 24,3 58 100
@ 01.06.2023 15:32:42 24,3 58 100
@ 01.06.2023 15:28:51 24,2 58 100
@ 01.06.2023 15:28:41 24,2 58 100
@ 01.06.2023 15:28:31 24,2 58 100
@ 01.06.2023 15:15:39 24,3 58 100
01.06.2023 15:11:24 24,4 58 100
01.06.2023 15:06:24 24,4 58 100
01.06.2023 15:01:24 24,5 58 100
01.06.2023 14:56:24 24,5 58 100
01.06.2023 14:51:24 24,5 58 100
01.06.2023 14:46:24 24,6 58 100
01.06.2023 14:41:24 24,6 58 100
01.06.2023 14:36:24 24,7 58 100
01.06.2023 14:31:24 24,7 58 100
01.06.2023 14:26:24 24,7 58 100
01.06.2023 14:21:24 24,7 58 100

L T i W s B T O O I O oA T - YT

Puc. 8.17. Cronberr ¢ HICTOYHUKOM JaHHBIX TAOIUIIBI
BO3MO)KHBIC HNCTOYHUKH JaHHBIX.
@ — nanHbBIe MOIyUYEHBI B PE3YNIBTATE ONPOCca IpHOOpa MPOrpaMMOi B pealbHOM BPEMEHH,;

— JaHHbIE TIOJYYEHBbl B pe3ysbTaTe BBITPY3KH U3 NpUOOpa AAHHBIX, ABTOHOMHO
HAKOIUICHHBIX UM B CBOEH BHYTPEHHEW MaMSTH;

“" — IaHHBIC TIOJyYEHBI B PE3yJIbTAaTe BHITPY3KH U3 NMPHOOpA JaHHBIX, 3AIIMCAHHBIX UM B
CBOIO BHYTPEHHIOIO MaMSITh B PYYHOM PEKUME.

[Tynktr «[loka3piBaTh TOSICHEHUS» OTOOpakaeT MOCIAE WM BMECTO 3HAYEHUU
napamMeTpoB ToOsiCHEHUsI B (urypHbix ckoOkax. [loscHenust GopmMupyroTcsi B MOMEHT
ompoca mpudbopa U SBISIOTCA COOOIIECHUSAMH 00 omulOKax WIM HWH(POPMAIIMOHHBIMHU
cooOIIeHUsIMU MTPUOOpa, KAaHATIOB U TTApaMETPOB.



N N N N

& 00:00:00

DaTa/epema

Tabnuua #1

x

+ 130.05.2024 | ¥ | 23:59:59 % 30.05.2024 |~ | Q@ == %% E T

30.05.2024 11:58:57
30.05.2024 11:58:56
30.05.2024 11:58:55
30.05.2024 11:00:39
30.05.2024 11:00:26

TTM-2-02 (r1.08)/F, M3/

HakonneHHeIW pacxon, m?

{Owwbka nepemeHHon dopmynel! }

{Owwnbka nepemeHHol dopmyne!

{Owwbka nepemeHHon dopmynel! }

0.0
170.1

0.0
0.0

Puc. 8.18. Oto6paxaemoe nosicHeHHE

HYHKT «BBII[GJ'IHTB HapyHmICHUA IIOPOI'OBBIX 3HAUCHUI» IIOMEYaeT 3Ha4YCHUA,

Hapymaromyue aKTHBHBIC IIOPOI'OBBIC 3HAYCHUS IIAPAMCTPOB 0003HaYCHUEM «!», «!!» nm

«!!», COOTBETCTBYIOIINE 3HAYUMOCTH HAPYIIEHHOTO TOPOroBOoro 3HadeHus (puc. 8.19).

Ecnu HapyiieHO OJHOBPEMEHHO HECKOJIbKO IMOPOTOBBIX 3HAYEHUN, WHAUKAIUS OyaeT

MMpOU3BCACHA AJIA CaMOI'0 3HAYMMOT'O U3 HHUX.

DaTa/epemn

28.05.2024 17:5...
28.05.2024 17:5...
28.05.2024 17:5...
28.05.2024 17:5...
28.05.2024 17:5...
28.05.2024 17:5...
28.05.2024 17:4...
28.05.2024 17:4...
28.05.2024 17:4...
28.05.2024 17:4...
28.05.2024 17:4...
28.05.2024 17:4...

Tabnuua #1

TTM-2-02 (r1.08)/... TTM-2-02 (r1.08}/...

0,02
0,04
0,03
0,02
0,05
0,03
0,11
0,11
0,06
0,12
0,30
0.09

26,7 (1)
26,6 (1)
26,5 (1)
26,4 (1)
26,5 (1)
26,3 (1)
26,2 (1)
26,2 (1)
26,5 (1)
26,4 (1)
26,5 (1)
26,6 (1)

TTM-2-02 (r1.08)/...
56,5
113.1
84.8
56,5
141.4
84.8
311.0
311.0
169.6
339.3
848,2
2545

x

@ |00:00:00 3 |28.05.2024 | = | 23:59:59 5 [28.05.2024 || Q@ [®=]\2)5E E &

HakonneHHuIA pa...
1045,1
1044,2
1042,3
10409
1040,0
1037.6
1036,2
1031,0
1025,8
1023,0
1017.3
1003,2

Puc. 8.19. Beinenennbie HapyIIeHUsI aKTUBHOTO TIOPOTOBOTO 3HAYCHHUSI



[Tyakr «OtoOpakaembie mapaMeTpbl» OTKpbhiBaeT OkHO (puc. 8.20), B KoTOpOM
II0JIb30BaTEb MOXKET BBICTaBUTH (PJIar BUAMMOCTH y MHTEPECYIOLIUX MapaMeTpoB. DTO
OKHO 1y0nupyeT (GyHKIIMOHAJ KHONKH ®, ONIMCaHHOM! BBIIIIE,

OTobpaxKaemMble cTonbubl X

Al

NapameTp
v TTM-2-02 (r1.08)/V, mfc
¥ TTM-2-02 (r1.08)/F, M3/
¥ TTM-2-02 (r1.08)/T, °C

¥ HakonneHHeIW pacxod, M?

oK

OTmeHa

% ¢

Puc. 8.20. OxHo oTOOpakaeMbIX mapaMeTpOB TaOJIUIIbI

[TyakT «OTHOCUTENBHOE BpeMs» ONpenessieT 3HaueHus cToiomna «Jlata/Bpemsi».
Ecnu ¢nar myHKTa CHST, TO 3TUMHU 3HAYEHUSMU SIBIISIFOTCS peaJibHbIC 3HAUYCHUS JaThl U
BPEMEHM JTaHHBIX U3MepeHus napamerpa. Ecnu dnar myHKTa ycTaHOBJIEH, TO 3HAYCHUS
JaThl ¥ BPEMEHM M3MEHSIIOTCS: camasi paHHss 3aluch TaOJMIbI CTAHOBUTCS CTapTOBBIM
MOMEHTOM, OT KOTOPOTI'0 OTCYUTHIBAIOTCS BCEe OCTalIbHbIC 3amucH (puc. 8.21).

Hampumep, ecnu mepBasi 3amuch Obuia 3aduxcupoBana 12:00:15, a Btopas B
12:01:45, To npu oTHOCUTENbHOM BpeMeHu 3HaueHue neppoit Oyaet 00:00:00, a BTopoit —
00:01:30 (BTopas cHsATa yepe3 MOJITOPHI MUHYTHI TIOCTIE TIEPBOK).



Tabnuua #1 x

@ 00:00:00 ¥ 28.05.2024 |w 23:59:59 % 128.05.2024 |v | Q8 == %58 ETE
NaTa/epema TTM-2-02 (r1.08}/F, M3y HakonneHHeId pacxod, m?
00:11:00 169,56 31.1

00:10:00 197.9 28,3

00:09:00 0,0 25,0

00:08:00 84.8 25,0

00:07:00 28,3 23,6

00:06:00 84.8 23.1

00:05:00 0.0 21,7

00:04:00 367.6 21,7

00:03:00 311.0 15,6

00:02:00 254.,5 10.4

00:01:00 367.6 6,1

00:00:00 28,3 0.0

Puc. 8.21. OtHOCHTENBHOE BpEeMS

[Mommento «Tun ganHbIX» (puc. 8.22) COACPKHUT MOAMEHIO, OINpPEACAIOIIee
JAaHHBIE, TI0 KOTOPBIM CTpouTCsl Tabnuia. BeicTaBieHHBIN (dar MyHKTa MOIMEHIO
BKJIFOYAET B HEE COOTBETCTBYIOITUE TOUKH.

v | [MonyueHHsle B pEsyNETaTE ONpoca NpWHoPa B PEANLHOM EDEMEHH
v | JarpymeHHbE W3 BHYTPEHHER NnamaTi npubopa (asToMaTWYECKaA CTAaTMCTHKA)

v | 3arpyweHHBE U3 BHYTPEHHER NamaTk npubopa (pyYHan cTatncTuka)

Puc. 8.22. ITonmento myHkTa «THI TaHHBIX», TyHKTHI KOTOPOTO OMPEENSIOT TaHHBIE, IO KOTOPHIM
CTpOUTCS Tabnuia

[Tyukr «COpPTHPOBKa» COAEPIKUT IMOAMEHIO M3 JBYX IIYHKTOB, OIPEICIISIONINX
TOPSIIOK CliefioBaHus 3anuceit Tabmuibl: «CHavana crapbie gaHHbiey M «CHavyaia HOBBIC
naHHbIe» (puc. 8.23).

CHa4ana cTapele OaHHLE

+ | CHa4Yana HOBbIE OaHHBIE

Puc. 8.23. MeH0 COPTHPOBKH TaOJIUIIBI

[lynkr «lleprog CKOMB3AIIET0O OKHA» TMO3BOJSET 337aTh BPEMEHHBIE PaMKH
TaONUIIbl B pexxuMe MoHUTOpHUHTA (puc. 8.24). IIpu no0aBieHNN HOBBIX TOYEK B TaOIUILY
porpaMma mpoBepsieT BXOXK/ICHUE YK€ J00aBICHHBIX B YKa3aHHBINA EpUOA (OT TEKYLIETo
MOMEHTa) W YyAalseT HEeMmpoUIeNUINe NPOBEpPKY TOYKU. TakuM o0pa3oM, B pexUMe
MOHUTOpUHIa B TaOJuLE NPHUCYTCTBYIOT TOJIBKO T€ JaHHbIE, KOTOpPbIE BXOIAT B
CKOJIB3511I€E€ OKHO.



Tabnuua #1 *

BeeguTe nepron CKONE3ALWEro OKHa

4 3] [
| Hackl - |
& oK
.% OTMeHa

Puc. 8.24. 3aganue nepuojia CKOJIB3SIIET0 OKHA

Brimagaromuii crucok onpeaenseT 3HadeHue eIUHMIL B 1Tojie BBoja. JIoCTyIeH BBOT
B CEKyHJaX, MUHYTaX, Yacax, JIHIX U HeJIeIsX.

Ecan PCKHM MOHHUTOPHHI'A BBIKIIIOUCH, ITYHKT «HepI/IOI[ CKOJIB3AIICTO OKHa»
HCIOCTYIICH.

[Iynxkr «KommeHTapuii» T1O3BOJIA€T 3a7aTh KOMMEHTapuii K  TalmuIe,
0TOOpakaeMbli TIpH €€ SKCIIOPTE U MEeYaTH.

[IyHKT «ABTOMATHYECKH BBIICPKUBATH IIUPUHY CTOJIOIOB» YCTAaHABIMBACT U
dbukcupyeT mupuHy cTosiOnoB Tabmuubl. Eciam ¢uar 3Toro myHKTa CHST, MOJIb30BaTEIh
MOKET YCTAHOBHUTH MTPOU3BOJIbHYIO IIMPUHY CTOJIOIIOB, MHAYE TIPOrpaMma yCTaHABIMBAET
PaBHYIO IIUPHUHY JJIS BCEX CTOJIOIOB, KPOME CTOJI0IA C HCTOYHUKOM JaHHBIX (pHc. 8.25).

Tabnuua #1 x
£/@| o00:00:00 3 28.05.2024 |~ 23:59:59 3 128.05.2024 |v| Q|8 =[] %% EHIT

Nata/epema TTM-2-02 (r1.08)/V, mjc TTM-2-02 (r1.08)fT, °C TTM-2-02 (r1.08)/F, m3/4 HakonneHHk pacxoem, m?
28.05.2024 17:55:08 0,02 26,7 (1) 56,5 1045,1

28.05.2024 17:54:08 0,04 26,6 (!} 1131 1044.,2

28.05.2024 17:53:08 0,03 26,5 (!} 84,8 1042,3

28.05.2024 17:52:08 0,02 26,4 (1) 56,5 1040,9

28.05.2024 17:51:08 0,05 26,5 (1) 141.4 1040,0

28.05.2024 17:50:08 0,03 26,3 (1) 84,8 1037.6

28.05.2024 17:49:08 0,11 26,2 (!} 311,0 1036,2

28.05.2024 17:48:08 0,11 26,2 (1) 311.0 1031.0

28.05.2024 17:47:08 0,06 26,5 (1) 169.6 1025.,8

28.05.2024 17:46:08 0,12 26,4 (1) 339.3 1023,0

28.05.2024 17:45:08 0,30 26,5 (1} 848,2 10173

28.05.2024 17:44:08 0,09 26,6 (!} 254.,5 1003.,2

28.05.2024 17:43:08 0,05 26,5 (1) 141.4 999.0

28.05.2024 17:42:08 0,04 26,3 (!} 1131 996.6

28.05.2024 17:41:08 0,11 26,1 (1) 311.0 994.7

28.05.2024 17:40:08 0,05 26,4 (1) 141.4 989.5

Puc. 8.25. [Ipou3sBonpHast HIMpUHA CTOIOLOB



Coxpanenue (3KCIOPT) TAOJIHIBI
Knomka ' oTKpbIBaeT MEHIO coXpaHeHus (dKcmopra) Tadbmuibl (puc. 8.26).

CoxpaHWTE B TEKCTOSCM dopmMaTe
Coxpannte B8 C5V-dopmare (Excel-cosmectumon)

CoxpanwTe B fopmarte POF

== i

CoxpanuTe B fopmate JSON

Puc. 8.26. Menro coxpaHneHus: TaOIUITbI

Bce mMmyHKTBI 3TOTO MEHIO TMO3BOJIAIOT OSKCIOPTUPOBATH Tabimuiyy B (haidn,
IpeBapUTEIILHO yKa3aB MyTh K 3ToMY daitry (puc. 8.27).

& oTMeHnTL Nma Q

4 [oMalHAA nanka 4 {rubuntu OokymeHTwhl = EksisVisualLabL

2

@ Buaeo Y
[1 OokymeHThI

Jr 3arpyskwm

&1 W3obpaxeHwsa

dd My3blka

[ EksisVisualLabL

M 10117921

12

™ 10139805

12

+ [Opyrwe mecta

TekcToBble halinbl ¥

Puc. 8.27. Okno BbIOOpa MyTH K coXpaHseMoMy (aiiiny TaGIuIbl

TexkcroBbiii (opmaT mpexacraBisier coOol mpocToi TekcT B koaupoke UTF-8.
Tabnuua, coxpaH€éHHas B TEKCTOBOM QopMare, MOXET ObITh OTKpbITa B JHOOOU
porpamme JJis IpOCMOTpa TEKCTOBBIX (HaiisioB.

CSV-dopmar mpexacraBisier coOOM  JaHHBIe, pa3leNEHHbIC  TaOyJsIUeH,
coxpan€nubie B komupoBke Unicode. Tabnuima, coxpanénnas B CSV-dpopmare, MOKET
OBITH OTKPHITA JIFOOOHM MpOrpamMMoil AJig pabOThI € ANEKTPOHHBIMU TaOIMIIAMU (HATIpUMED,
Microsoft Excel uoun Open Office Calc).



PDF-popmar mnpencraBiser coboit  ¢opMaT MEPEHOCHUMBIX  JIOKYMEHTOB,
UCIIONIB3yeMBId B MPOTrpaMMax-IPOCMOTOPIIUKAX JOKyMeHTOB (Takux kak Adobe
Acrobat).

JSON-dopmar mnpencraBiaser coboit  dopmar B Buae JSON-CTpyKTYypHI,
NpeIHa3HAYCHHON JJIi MHTETPAliy C JPYTHMMH MPOrpaMMaMd M CHCTEMaMu 0O0pabOTKH
uHopmaru. ®opmar JSON-CTpYKTYpHI CIEAYIOIIHIA:

{

"name" : <Hal3BaHME OKHa>,

"guid": <yHMKaNBHBN MASHTMOMKATOP OKHa (B cJyyuyae IIOCTOSIHHEBIX
OKOH) >,

"comment": <koMMeHTapuii OKHa (ecyim BamaH)>,

"user": <umMsi noynmsoBaTeNns, chPopMmpoBaBEWEro OTYET (ecamu ecTm) >,

"start": <mMeTka BpeMeHM Hauajyla nepmoma oruéra B dopmaTe UNIX>,

"end": <MeTka BpeMeHM KOHIIa nepmojma oruéra B dopmaTe UNIX>,

"generation": <mMeTxa BpeMeHM Ir'eHepauum oTuéra B popmaTre UNIX>,

"data":

[

"column": <HaBBaHME KOJIOHKM HOaHHBIX>,
"id": <upmeHTHMIMKATOP KOJIOHKM HNAHHEIX>,
"values":

[

"timestamp": <mMeTka BpeMeHM HaHHHX B bGopmaTe
UNIX>,

"datasource": <THUn OAaHHHX: RT - OaHHEIe,
NoNyd4eHHHEe B pesylbTaTe onpoca npmbopa B pealbHOM
BpeMeHM; AS - @naHHHEe, I[IOJIy4YeHHHEe B pesyJbTaTe
Barpyskm us npmbopa aBTOMATHUYECKOM CTATUCTHUKM, MS -
OaHHEE, I[OJIyYEeHHIE B pesylbTaTe 3Barpyskm mus3 npméopa
PYYHOM CTaTHUCTUKKN>,

"value'": <sBHaueHMEe MSBMEPEHMSI>,

"threshold": "!!"

b,

<aHaJIOTU4YHEE CTPYKTYPH HOaHHEX OIS APYIMX CTPOK
Ta6JIMIIED>

1
b,

<aHaJIOTU4YHbE CTPYKTYPH HAHHHX OJsI OPYTMX CTONOLOB Ta6iamisr>

ABTOMAaTH4YeCKOE COXpaHeHHe (IKCIOPT) Ta0IUIbI
Knomnka E, NpUCYTCTBYHOIIAA B IIOCTOAHHBIX OKHAX IIPOCMOTpAa CTATHUCTHKHU B
TaOJIMIHOM BH/JC, MTO3BOJISICT HACTPOUTb aBTOMATHYCCKOC COXPAHCHHC (BKCHOPT) Ta6JII/IIIBI
Mo paciimCaHuio. Tak kak n9Ta q)YHKI_II/I}I 06HI8.}I AJIs1 BCEX THIIOB OKOH IIPOCMOTpaA



CTaTUCTHKU W KypHalla COOBITUH, €€ ONHUCaHue MPUBEAEHO B riaBe «ABTOMATHYECKHUE
OTYETEDY.



9. OKHO NpocMOTpa CTaTUCTUKU B BUAE CBOAKMU

Cobupaemble MporpaMMoil JaHHbIE H3MEPEHHM M COCTOSHUM MOTYT OBITh
MPE/ICTABICHbl B BHUJIE KPAaTKOW CBOAKU. OTKPBITH OKHO MPOCMOTPAa CBOJIKM CTATUCTUKH
MOXHO JBYMSI TYTSMHU: Yepe3 MEHIO MpaBOd KHONKM MbIIIM TpuOOpa, KaHala WU
napameTpa, Jubo yepe3 IilaBHOEe MEHI0 nporpammel «HoBoe okHO» - «OKHO mpocMoTpa
CBOJIKUA CTaTUCTUKI.

OOpature BHUMAaHHE, YTO OKHA, CO3JaHHBIC TEPBBIM CIOCOOOM, SBISIOTCS
BPEMEHHBIMU — OHU HE COXPAHSIIOTCS TOCJE 3aKPBITUS MPOTPAMMBI U HE CO3JAIOTCS
3aHOBO IOCJIE OYEPEIHOM 3arpy3ku. MIX HACTPOMKU COXPAHSAIOTCA OTACIBHO JUIsl KaXKA0r0
MOJIb30BaTeNsl (@ €CIM CHUCTEMa II0JIb30BaTENe HE HCIOJIb3YeTCs, TO HACTPONKHU
BPEMEHHBIX OKOH HE COXPAHSIOTCS BOBCE). B CBOAKY BPEeMEHHBIX OKOH HENb3s JOOABUTH
HOBBIE DJIEMEHTBI, II03TOMY COOTBETCTBYIOIIME KHONKM B TaKHMX OKHAax CKpBITHI.
[TocTosSIHHBIE OKHA M UX COJEPKUMOE COXPAHSIOTCS NP 3aKPBITUM MPOrPAMMBI, a HpPH
OTKPBITUU MTOJIHOCThIO BOCCTAHABIUBAOTCA.

JIns BpPEMEHHBIX OKOH IPOCMOTPa CTAaTUCTHKH MOXHO 3aJaTh HACTPOMKH IO
ymoyanuio. Jlis atoro HeoOxomumo co3nath ¢aitn ¢ umenem default.ini B mamke c
HacTpoiKamu OKOH poCMOTpa CTaTUCTUKU B BUJIC CBOJIKH
(%PROGRAMDATA%)\eksisvisuallab\summarystatistics mr OC Windows wwm
letc/eksisvisuallab/summarystatistics mis  OC Linux), B KOTOpOM B CEKIUH
[SummaryStatisticFrame] omnwmcats WHTEpecyrIIue HACTPOHKU (C (OpPMATOM CEKIIUU
MOXHO O3HAKOMHTCSI B JFOOOM JpYyroM COXpaHEHHOM TMporpamMMmoil paHee aiiie
HACTPOEK).

Tak ke MOXHO 337aTh HACTPOWKHU MO YMOJIYAHHUIO JIJISI KOHKPETHOTO TOJIh30BATEIS
— st aroro (aiin default.ini Hy)xHO co3maTh He B KOPHEBOHM Mamke HACTPOEK, a B
COOTBETCTBYIOIICH MOJMAIKE C UMEHEM-HICHTU(DUKATOPOM IOJIB30BATEIIS.

[TocTostHHOE OKHO TTPOCMOTpPA CBOJIKM CTATUCTHKH MTOKa3aHO Ha pucyHke 9.1.



CeogKa #1 x

@ 00:00:00 % 23.09.2025 || 23:59:50 & 23.09.2025 = 24:00:00 8BS H2 % BE

Puc. 9.1. ITocTossHHOE OKHO IMPpOCMOTpa CBOAKHU CTATHCTUKHU

BbIBO JaHHBIX
Knomnka BBINIOJIHSIET 3ampoc K 0a3e JaHHBIX M3MEPEHUH U COCTOSHMU U
BBIIIOJIHACT WX AHAINA3 MO 3aJaHHBIM IapaMeTpaMm. byAyT 3ampoOIleHbl T€ JaHHBIE,
KOTOPBIE TMPUXOAATCA HA BBICTABICHHBIM B COOTBETCTBYIOIIMX JJIEMEHTAX YIPABIICHUS
BPEMEHHOU MPOMEKYTOK.

OOparuTe BHMMaHHE, YTO KHOMKA BBIBOJA JTAHHBIX MOXKET TI0JICBEUMBATHCS
3eNEHBIM IBETOM. OTO 00O03HAYaeT, YTO TEKYyIIee COCTOSHHE CBOAKM HE SIBISETCS
aKTyaJIbHBIM BCIICJICTBUE U3MEHEHUSI HACTPOEK CBOJAKHU UM e€ o0bekToB. Hanmpumep, eciu
JUTSL y’Ke T00aBJICHHOTO B CBOJIKY MapaMmerpa OblLIo J00aBJIEHO MOPOrOoBOE 3HAYCHHUE, TO
yTOOBI €ro yuecTb Tpelyercs mnepedopMupoBaTh CBOAKY. (CBedeHHE KHOIKH
(GbopMHpPOBaHUS CBOJIKH © CIYKHUT JJi 3TOro HanmomuHanueM. [locie nepedopmupoBanus
CBOJIKM CBEUCHHE KHOIIKH TPOTaacT.

Knomka % BKIIOYaeT peXMM MOHHTOPHMHTA B PEalbHOM BPEMEHH, NPU KOTOPOM

cBOJKa OyneT nepeopMUPOBBIBATHCS B MOMEHT OIpoca MPUOOPOB, MapaMeTphbl KOTOPHIX
PUCYTCTBYIOT B CBOJIKE.

IIpyn BKJIIOYEHMM peXUMa MOHHUTOPHMHIa CBOJAKA ouuiiaercs. IIpu oTkmroueHun
ATOrO peXuMa JaHHbIE CBOJKHU OCTAIOTCA JUIsl BO3MOXXHOCTU PabOThl ¢ HUMHU (Hampumep,
COXpaHEHUs CBOJKHU B (paiti).

Ilons AJIs1 BBOJAa BPEMCHHU M JOAThl 3a4alOT BPEMCHHBIC paMKH IJId JaHHBIX. I[J'IH
q)OpMI/IpOBaHI/ISI CBOJAKH 6y,HYT HCIIOJIB30BaHbl TOJIBKO TC€ JaHHBIC, KOTOPLIC ObLIN
IMOJYYCHBI OT Hp1/160pa HC paHbIIC KU HC ITO3KE, YEM YKA3aHO B 3THUX IIOJIAX.



[Tonst ny1st BBOIA BPEMEHHU U 1aThl HEAKTUBHBI, €CJIM BKJIFOYEH PEKUM MOHUTOPHUHTA,
TaK Kak B pPEXUME MOHMTOPUHIA JaHHBbIE IJisi (OPMHUPOBAHMS CBOJKH IEPEIAIOTCSA B
peaIbHOM BPEMEHHM B MOMEHT ompoca nmpubopa, mapamerpbl KOTOPOTO MPUCYTCTBYIOT B
CBOJIKE.

Knormka co BpemeHeM ornpeensieT BpeMEHHON MPOMEXYTOK ISl pa30MBKH JAHHBIX
cBoaku. Ilepron, ykazaHHbBIN C MOMOIIBIO BBIIICONUCAHHBIX MOJEH BPEMEHH U JaThl, B
CBOIO ouepenp OyAeT pa3OUT Ha 4YacTH, ONPENEIseMble MEPUOJOM pPA30OMBKH JAHHBIX.
Hampumep, ecnu cBoika ObLiia 3ampolieHa 3a HEJENI0, a IepHo pa30MBKH JaHHBIX YKa3aH
B 24 yaca, TO aHaJIWU3 JaHHBIX OyIeT MPOU3BEAEH OTIAEIBHO I KaXABIX CEMU CYTOK
3aMpOIIEHHOTO MEPUO/IA.

[Ipy HakaTMM Ha KHONKY C TICPUOJOM pPa30MBKHA JIAHHBIX  TOSBIISCTCS
COOTBETCTBYIOIIEe OKHO (puc. 9.2).

CeonkKa: NBTM-7P-02 3.7 (r4.08) x

PazbMEKa NaHHBIX
L] 1 4

CyTKM -
& _ OK
3 OTmeHa

Puc. 9.2. [lepron pa30uBKH TaHHBIX CBOJIKH CTATUCTUKHU

ana):[a}oumﬁ CIIMCOK OIpEACIISICT 3HAYCHHUC CAMHUIL B I10JIC BBOAA. I[OCTyHCH BBO/J,
B CCKYH/JaX, MUHYTAaX, 4acax, IHAX U HCACIIAX.

B camoil mpaBoil yacTh MaHENW yNpPaBJICHUS OKHOM HaXOJMWTCS KHOIKAa OYHUCTKH
cBOJKH 1 ocBoboxaeHus pecypcos (). TTocie BBIBOAA CBOAKHM OHA OCTA&TCS AOCTYIHOM
HeorpaHudeHHoe BpeMmsa. [Ipu Oosblinx 00bEMaxX AaHHBIX M OOJIBIIOM KOJUYECTBE
OJIHOBPEMEHHO BBIBEJIEHHBIX CBOJOK (M JPYrdX BHAOB MPOCMOTPA CTATUCTHKHU)
porpamMma MOKET pacX0JI0BaTh CIUIITKOM OOJIBIIIOE KOJIMYECTBO ONIEPAaTUBHOM mamsaTH. B
Cly4ae HEXBATKH CUCTEMHBIX PECYpPCOB PEKOMEHIYETCS OYUIIATh JaHHBIE OKHA IOCJE
3aBEPIICHUS padOTHI C HUM.

I[OﬁaBJIeHI/Ie B Taﬁ.]'ll/llly HOBBIX 3JICMECHTOB
Knonka € oTkpbeIBaeT MeHIO 100ABIEHNS HOBOTO dJIeMeHTa cBOAKH (puc. 9.3).

& Mapamerp

Boiyucnaemoes n peacTasneHMe

Puc. 9.3. Mento 1o06aBieHHsI HOBOTO 3JIEMEHTA B CBOJKY



[TyHKTBI 3TOTO MEHIO TTO3BOJIIOT I0OABUTH COOTBETCTBEHHBIN JIeMEHT (CM. naee).

I[O63BI/ITB WJIN YJAJIUTbh U3 CBOAKHW HOBBIC 3JICMCHT MOXHO TOJIBKO B TOM ClIydac,
CCJIM OKHO ITPOCMOTpPa CTATUCTUKHU ABJICTCA IOCTOAHHBIM — CO3JaHHBIM 4YCPC3 T'JIABHOC
MCHIO ITPOrpaMMBI.

Knomnka @ IIOJACBEUYMBACTCS 3€JIEHBIM 1LIBETOM B clydac, €CJIM B JadHHOM OKHC HC
I[O63BJICHO HHW OJHOTI'O JJICMCHTA.

/lo0aBJieHHE MapaMeTpoOB
[lynkr «llapameTp» MeHIO [100aBIEHHS HOBOIO 3JEMEHTAa CBOAKH IO3BOJISET
100aBUThH B TAOJMITY HOBBI U3MEPSIEMBbIi WIIH BEIUUCIIsIeMbIid tapameTp (puc. 9.4).

BuibepuTe napamMeTpsl X

CnUcoK ycTpoWcTe #1 hd
A =i MBTM-7P-02 3.7 (r4.08)
'l {:2; {aHan 1
% TemnepaTypa, °C
& BramHoCcTs, %
E:‘l NaeneHwe, MM.pT.CT.
% BaTapen, %

Ok

3 OTMeHa

Puc. 9.4. OxHo 106aBIeHNs HOBOTO IMapaMeTpa B CBOJKY

B BepxHell yacTu OKHa MOKHO BBIOpaTh OJHO M3 CYIIECTBYIOIIMX OKOH CITHCKa
ycTpoicTB. B KkauecTBe 1end MOXHO YyKa3zaTh JiI0OOM JJeMEHT JepeBa, Kak
HETMOCPEACTBEHHO MapaMeTPhl, TaK U KaHAJIbl U MPUOOPHI — B ATOM CJIy4ae B CBOAKY OyayT
n00aBJIEHBI BCE MMapaMeTpbl BEIOPAHHBIX KAaHAJIOB WM MPUOOpoB. {15 BrIOOpa HECKOIBKO
AJIEMEHTOB OTMEUalTe X (piaroM B COOTBETCTBYIOIIEM IIOJIE.

[Tocne nobGaBiieHHs TapaMETPOB B CBOAKY OHU TIOSIBSITCS B JIEBOW YacTH OKHA (pHC.
9.5). 3arosioBKH CTOJOIOB COAEPKAT UICHTU(DUKATOPHI TapaMeTpoB (IyTh K MapaMeTpy,
COCTOSIIIMIA U3 Ha3BaHMsI MPUOOpPaA, KaHaJa U apameTpa).



@®naru cneBa OT Ha3BaHUM SJEMEHTOB CBOJIKM OIpPEIETSIOT HX AaKTUBHOCTh
(BKIIFOUEHHOCTh B CBOAKY) — JaHHbIE HEAKTUBHBIX JJIEMEHTOB He OyayT
MIPOAHATIM3UPOBAHBI U HE OyayT GUTYypUPOBaTh B OTUETE.

CeogkKa #1 b4
= 1|& oo:00:00 5 19.08.2025 |¥| 23:59:59 3 20.08.2025 || | 24:00:00 | Qe =& SR
(v &2 vBTM-7P-02 3.7
(v & MBTM-7P-02 3.7
v LT c°F

Puc. 9.5. JloGaBneHHble mapaMeTpbl



CeogkKa #1 *
|1|® oo0:00:00 3 19.08.2025 ¥ | 23:59:59 3 20.08.2025 |w| |  24:00:00 | (@S [=]5EE R T
(v & WMBTM-TP-02 3.7 | MBTM-7P-02 3.7 (r4.08)/T, °C
v © WBTM-7P.02 3.7 || 19.08.2025 00:00:00 - 19.08.2025 23:59:59
W I T oF

YcnewHesx namepednn: 42
Makcumym: 25,2 *C
MuHlmym: 25,0 °C
CpegHee: 25,1 °C

WBTM-7P-02 3.7 (r4.08)/T, °C

20.08.2025 00:00:00 - 20.08.2025 23:59:59
YcnelwHeix n3MmepeHinia: 19

MakcumMym: 25,5 °C

MUHKMyM: 25,4 °C

CpengHee: 25,5 °C

WBTM-7P-02 3.7 (r4.08)/H, %

19.08.2025 00:00:00 - 19.08.2025 23:59:59
YcnewHesx namepednn: 42

MakcumMymMm: 49 %

MUHKMYM: 47 %

CpegHee: 48 %

WBTM-7P-02 3.7 (r4.08)/H. %

20.08.2025 00:00:00 - 20.08.2025 23:59:59
YcnelwHeix n3MmepeHin: 19

MakcumMym: 95 %

MuHMMyM: 50 %

CpepgHee: 52 %

T, °F
19.08.2025 00:00:00 - 19.08.2025 23:59:59

YCnelwHeix M3MepeHii: 42

MakcumMym: 57

MUHKUMYM: 57

CpenHee: 57

T, °F

20.08.2025 00:00:00 - 20.08.2025 23:59:59

YcnewHesx namepednia: 19
Makcumym: 58
MuHumMyM: 57
CpepgHee: 57

Puc. 9.6. ChopmupoBaHHas cBoaKa

Jlo0aBJieHHe BbIYMC/ISIEMbIX MPEACTABJICHUN
[Tynkr «BplymcnsieMoe MpenCcTaBICHUE» MEHIO J00aBIIEHUS HOBOTO JJIEMEHTA
TaONMUIBI  TO3BOJISIET JOOABUTh B CBOJKY HOBOE BBIYHCISEMOE CTATHCTUYECKOE
npezcrasiaenue (puc. 9.7).

BoruncnsieMple MpencTaBieHHsT HE NpHUBs3aHbl K 0aze JaHHBIX H3MEpEHUil, ux
3HAYEHUS] BBIYUCISIOTCS B MOMEHT (POPMHUpPOBAHUS CBOJKHU MO 3aJaHHON (opmyre (c
BO3MOYKHOCTBIO HCIIOJIb30BAaHUSl 3HAYEHUW JPYyrUX [apaMeTpoB, IPUCYTCTBYIOLIUX B



CBOJIKE). BhruncisiemMple mpencTaBieHus: MOTYT ObITh HCIIOJIB30BAHBI [Tl OoJiee TITyOO0KOTo
IIPEACTABICHNS U aHAIN3a JaHHBIX U3MEPCHUM.

OOpaTuTe BHMMaHUE, YTO HCIIOJIb30BAHUE BBIYUCISAEMBIX MPECTABICHUNA MOXKET
3HAYUTEJIBHO YBEJIUYUTh BpeMs (POPMUPOBAHUS CBOAKHU M3-3a HEOOXOIUMOCTH MPOBOIUTH
00JIBIIOE KOJIMYECTBO BBHIYMCICHUIN U MpoBepok. Ecnu popmMupoBaHue CBOJKM 3aHUMAET
CIIMUIKOM MHOIO BpPEMEHHU, PACCMOTPUTE BO3MOXKHOCTb 3aMEHBl BBIYUCISAEMOIO
IIPEACTABICHNS] HA BBIYMCISEMBIA ITapaMeTp, 3HAYEHHsI KOTOPOTO PACCUMTHIBAIOTCS B
MOMEHT OOHOBJICHHsI MPUOOpa U XpaHATCS B Oa3e AaHHbIX. DOPMUPOBAHUE CBOJKH IO
JAHHBIM HANpAMYIO U3 0a3bl TaHHBIX PACXOyET MEHBIIIE BHIYMCIUTEIBHBIX PECYPCOB.

JobaBneHWe HOBOIro BblYMCNAEMOro npencraen... X J[JobaBneHWe HOBOro BbIYMCAAEMOro npeacraBn... X

TWUN 3HAYEHUA BLIMUCIAEMOro NPeacTaBneH A OBo3HadveHne
YMCNO C NNABAKLIEA TOHKOR -
Pa3pAoHoOCTL
4 0 bk

MepemeHHLIe

o

Obo3HaveHne MapameTp

Dopmyna
@

3 OTtmena 1213 Brepén_ | 3  OTtmena 44 Hazapg 3aBepwnTh

Puc. 9.7. Mactep no0GaBieHHss HOBOTO BBIYHCIISIEMOTO MTPEICTABIICHHS
[Tone «O603HaueHNEY 3a1a€T UMSI TapaMeTpa B JIETeH e Tpaduka U MyHKTaX MEHIO.

ITone ((PaBPH)IHOCTB» OonpecAcCIsICT KOJIUYCCTBO 3HAKOB ITOCIIC 3ansTON B 3HAYCHUU
BBIYUCIEICMOI'O CTATUCTUYICCKOI'O ITPCACTABICHUS.

Crucok «IlepemeHHBIE» COACPKHUT TEPEUEHBb IOCTYMHBIX MJISl WCIONH30BAaHUS B
dbopmyIie nepeMeHHbIX.

Kronka &  nosBoaser  m00aBUTh [ HCIOJB30BAHUS — HAapaMeETpEL,
NPUCYTCTBYIOMIUE B cBOAIKE (puc. 8.8Puc. 9.8).



JocTynHble NapaMeTpbl X
MapameTp
WETM-7P-02 3.7 (r4.08)T, °C
WMBTM-7P-02 3.7 (r4.08)/H, %

g oK

| OTMeHa |

Puc. 9.8. HapaMeTpLI U1 UCIIOJIb30BAHUA B BBIYUCIIAEMOM IIPEACTABIICHUN

HECTpﬂﬁKH BEIYMCNAEMOro NnpencraBneHna X

Obo3HaqeHwe

7. °H

PazpagHocTe

4 0 3

MepemeHHLie

o e

OBo3aHaqveHne MapameTp

X0 A7 WBTM-7P-02 3.7 (r4.08)/T, °C
DTopmMyna
X0+32 @
| OK J
| OTMeHa |

Puc. 9.9. [Ipumep BbIUUCISIEMOTO MIPEACTABICHUS



Knonka & no3posser ynanuTh BbIIEIEHHYIO IEPEMEHHYIO.

Ilone «®opmyna» 3amaér nOpaBWIO pacyéra 3HAYECHUS  BBIYHUCIIEMOTO
npeacTaBieHus. B ¢popmyne MOryT mpucyTCTBOBaTh Kak MEPEMEHHbBIC, TAK U KOHCTAHTHI
(oOpatuTe BHUMaHHME, YTO JCCATUYHBIN pa3nenuTenb — Todka). [lommepkuBaeMbie
omepaluy U onepaTophl: ciaoxkeHue (+), Berautanue (-), yMHoxkenue (*) u genenue (/).

B ¢dopmyne BbMHCILEMOro CTATUCTUYECKOTO TPEICTABICHUS MOTYT OBITh
WCITOJIB30BAHBI CIEIUMaIbHBIC (YHKIIUHA OOIEro HazHAadeHHs (CM. riiaBy «Beraucisiembie
napaMeTpbl M TOYKH Tiepecuéra»), a TakXe JOCTYIHBI CIICIYIONUE CIeIHUaIbHbIC
IIEPEMEHHBIE:

e LastValidValue — mpenpiayiee ycrmemHo BBIUMCIIEHHOE 3HaueHue (I mepBoi
TOYKH YCTaHABJIMBACTCS B HOJIB);

e LastValidTimestamp — mMeTka BpeMeHHM MPEIBIAYIIETO YCHEIIHOTO BBIYUCICHHOTO
3HaueHuss B (Gopmare UNIX (B wmwumcekyHaax; uisi MEpPBOM  TOUYKH
YCTaHABJIMBAETCS] PABHBIM METKE BPEMEHH ITON TOYKH);

e Timestamp — MeTka BpeMeHH BbIBOAMMOM Toukun B Qopmare UNIX (B
MUJUTUCEKYH/IAX ).

Ecnu 3HaueHne HCNONAB3yEMOTO IapaMerpa OTCYTCTBYET [UIsl ONPENEIEHHOTO
MOMEHTAa BPEMEHH, TO 3HAYEHHE BBIYMCIISIEMOIO CTATUCTUYECKOTO IPEACTABICHUS HE
MOKET OBbITh paCCUUTAHO.

C NoMOIIbIO BBIYUCSAEMBIX CTATUCTUYECKUX MPEICTABICHUI MOKHO OCYIIECTBIISITh
JOTIONTHUTENBHBIA aHATN3 JaHHBIX Tabmuiel. Hampumep, nis repmoanemometpoB TTM-2
MO’KHO, UCXOAs W3 TEKYyLIMX 3HAYEHUW pacxoja, MOACYMTATh 3HAUYEHUE CYMMAapHOTO
pacxojia Bo3/1yxa 3a BBIBOJMMBIN TTEPUOT.

dopMyna sl 3HAYEHUS] HAKOIUIEHHOTO Pacxoja BBIMJISAUT CIAEAYIOIIHUM 00pa3oM

n
F Tr—Th—
(puc. 8.10): z ( k_, Tk T 1)), rae Fy — 3HaYeHne TeKyIero pacxo/a (B eIUHUIIAX

=0 \3600 1000

u3MepeHns M/u — orcioga menenue Ha 3600), Ty — TeKyl[as ¥ NpebLIyIas METKH
BpeMeHHu (B MWLIMCeKYHIax — oTciona aenenue Ha 1000). Jlns mepsoit Touku (K = 0)
YHCIUTEIb BTOPOH ApoOH (opmynbl mpuHuMaeT 3HadeHue 0 (CcM. BbIIE OMNMKMCAaHHUE
CIeIUATbHBIX IEPEMEHHBIX ).



HHCTPDﬁKH BblYMMCNAeMOoro npegncraBneHMn x

Obo3zHa4eHKe
HakonneHHeIW pacxod, m?
PazpAgHOCTE
1 1 b
MepemeHHLie
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OBbo3HaqveHne MapameTp
X0 TTM-2-02 (r1.08)/F, m3fy

DopMyna

| LASTVALIDVALUE+X0/3600*(TIMESTAMP-LASTVALIDTIMESTAMP)/100 [}| | ,@.
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Puc. 9.10. ®opmyina g pacuéTa 3HaUCHHE HAKOIIJIGHHOTO pacxo/ia Bo3ayxa Juist npubdopa TTM-2

N3MeHuTH HaCTpOﬁKH BBIYHCIIACMBIX CTATUCTHUYCCKHUX HpCI[CTaBJ'IeHI/Iﬁ MOJXHO B
CIICIaJIbBHOM MCHIO, BBI3BIBAEMOM KHOITKOM .+,

Yaajienune 3J1eMEeHTOB U3 CBOAKH

Knonka & mo3Bonser yanuTs napamMeTp U3 CBOJKH, BHIOPAB B BBITAAIOIEM MEHIO
uHTepecyrommii napametp (puc. 9.11) u monreepaus yaanenue (puc. 9.12).

& WBTM-TP-02 3.7 (r4.08)/T, °C
& METM-TP-02 3.7 (r4.08)/H, %
T,°F

Puc. 9.11. MeHnro ynaneHust mapaMmeTpoB CBOJIKA



BHMMaHWe x

YOanuTe 3neMedT "MBTM-7P-02 3.7 (r4.08)/T, °C" U3 CBOOKK?

OefcTBXe NOOTBER A A3
Ok

b4 OTMeHa
Puc. 9.12. OxHo noaTBep X ACHUS YAAJICHHUS MTapaMeTpa U3 CBOJKU

Hacrpoiiku cBoaKu
Kuomnka = OTKPBIBACT OKHO M3MCHCHH: IIOpPAOKa CIICAOBAHHUA 3JICMCHTOB CBOJKH

(puc. 9.13).

Mopapok o6bLeKkToB x
WMBTM-7P-02 3.7 (rd4.08)/T, °C
WMBTM-7P-02 3.7 (r4.08)/H. %
T, °F
o Re oK
p 4 OTMEeHa

Puc. 9.13. OxHO W3MEHEHHS MOPSIIKA CIISTOBAHUS YJIEMEHTOB CBOJIKH
BrienuB uHTEpECYIOIMI ITApaMETP MOXKHO MEPEMECTUTH €r0 BIEPEN WM HA3a C
TIOMOII[BIO COOTBETCTBEHHBIX KHOMOK || m &

Knonka .# OTKPBIBA€CT MCHIO CO BCCMH BBIYHUCIIACMBIMH CTAaTHUCTHUYCCKUMU

npeacTaBiacHusM cBoAKH (puc. 9.14). BpiOpaB MyHKT 3TOr0 MEHIO MOYKHO H3MEHHUTh
HACTPOWKH COOTBETCTBEHHOTO BBIUMCISIEMOTO CTATUCTUYECKOTO TMPEACTABICHUS (CM.

noariaBy «Jlo0aBieHre BRIYUCISIEMBIX TIPEICTABICHUN ).
T,°F
Puc. 9.14. Menro HACTPOCK BBIYUCIIACMBIX CTATUCTUICCKUX HpCI[CTaB.HCHI/Iﬁ

KHonka 7% oTKpbIBaeT MEHIO HAacTpoek cBoakH (puc. 9.15).



MapameTpal cecakm L
OTHoCHTENEHOE BPEMA

Tun AaHHBIX >
CopTvposka >
Mepwog ckons3awero ckda: 24:00:00

Al Kowmmentapui

Puc. 9.15. MeH1o HacTpoeK CBOAKH

[Tonmento «Ilapamerpa CBOAKH» OIpPEIEISICT IMapaMEeTpPhbl, IO KOTOPBIM OyayT
aHAJIM3UPOBATHCS TaHHBIC I cBoAKH (puc. 9.16).

" | MakcmaneHoe sHaUEHWE

MUHMMENEHOE SHEYEHKME

CpegHee 3Ha4eHMe

Moporoesie sHaYEHWA (HW3KER 3HAYMMOCTE)

Moporossle 3HaYEHWA (CPEAHAR 3HAYHMOCTE)

AYR RN RN

Moporossie 3HAYEHWA (BRICOKSA SHAYMMOCTE)

Puc. 9.16. MeHro nmapamMeTpoB CBOJIKH

HYHKTI)I «MakcumanbHOE 3HA4YCHHUCH, «MuHUMAaJbHOE 3HAYCHHUE» M «CpenHee
3HA4YCHHUC» BKIIIOYAaCT B CBOIKY I/IH(bOpMaHI/IIO O COOTBCTCTBCHHO MAaCKHMaJIbHBIX,
MUHUMAJIBHBIX U CPCAHUX 3HAUYCHUAX 3JICMCHTOB CBOJKH.

[TyHKTBI MOPOTOBBIX 3HAUYEHUU BKJIIOYAIOT B CBOJKY MH(OpPMAIUIO O KOJIWYECTBE U
MPOAOJDKUTEIBHOCTH ~ M3MEPEHUM, HApYLIAKIIKUX  COOTBETCTBYIOIIUE  IOPOrOBbIE
3HAYCHMUS.

[IynkTt «OTHOCUTENBHOE BpEMS» OMNPEAENIeT 3HAYEHWE BPEMEHU B KaXKIOM
cermMeHTe cBOAKU. Ecnu uar myHKTa CHST, TO dTUMHU 3HAUYCHUSMH SIBIISTIOTCS pEaIbHbIC
3HAYEHUS JIaThl U BPEMEHU Meprojia CBOJKHU. Eciu diar myHKTa yCTaHOBJICH, TO 3HAUCHUS
JIaTbl U BPEMEHU H3MEHSIIOTCA: BPEMSI CaMOIO MEPBOrO CETMEHTAa CBOJKHA CTAHOBUTCA
CTapTOBBIM MOMEHTOM, OT KOTOPOTO OTCUMTHIBAIOTCS BCE OCTaJbHBIE CETMEHTHI (pHC.

9.17).



WMETM-7P-02 3.7 (rd.08)/T, °C

19.08.2025 00:00:00 - 19.08,2025 23:53:59
YenewHesx vameperui: 42

Makcupyne 25,2 °C

Mursnym: 25,0 °C

Cpegree: 251 °C

Mpeeeiwene 24,0 °C (1) 1 (00:47:24)

WMETM-7P-02 3.7 [rd.08)/T, °C

20,08.2025 00:00:00 - 20.08.2025 23:5%:59
YenewHex wamepenuna: 19

Makcupyne 255 °C

Mursmym: 254 °C

Cpegree: 255 °C

Mpeeewene 24,0 °C (1 1 (00:00:42)

WETM-TP-02 3.7 (r408)/T, °C
00:00:00 - 23:59:59

YenewHeix waMepermi: 42
Makcwnye: 25,2 °C

Murmsayn: 25,0 °C

Cpegres: 251 °C

Mpeesnuenmre 24,0 °C {): 1 (00:47:24)

METM-TP-02 3.7 (r08)T, °C
24:00:00 - 47:59:59

YenewHex wamepenmi: 19
Makcwnayn: 255 °C

Murpmayn: 25,4 °C

Cpegres: 255 °C

Mpeesnwenmre 240 °C () 1 (00:00:42)

Puc. 9.17. AGCONIOTHOE M OTHOCHTEIILHOE BPEMS

[Mommento «Tun mansbIxX» (puc. 9.18) coaepXHUT MOAMEHIO, ONpeaeAIoIIee
JaHHBIE, O KOTOPHIM (OPMHUPYETCS CBOJKA. BhICTaBiICHHBINM (uiar MyHKTa MOIMEHIO
BKJIFOYAET B HEE COOTBETCTBYIOIINE U3MEPEHUSI.

v | MonyusHHsle B pesyAETaTE ONpoca NPYMBOPa E PEANEHOM EPEMEHM
v | 3arpymweHHbe U3 BHYTPEHHER NamaT npubopa (asToMaTiyeckan CTaTMCTHKA)

v | JarpymeHHbE W3 BHYTPEHHER NamaTk npubopa (pyYHan cTatncTika)

Puc. 9.18. ITogmenro myHKTa «TUI TaHHBIX)»

[Tyakr «COpTHPOBKa» COACPIKUT IMOJAMEHIO M3 JBYX IYHKTOB, OIPEICIISIONINX
HOPSJIOK CJICIOBaHMS CETMEHTOB CBOAKH: «CHauana crapbie JaHHbIe» U «CHavajga HOBBIC
nannbie» (puc. 9.19).

CHavana cTapble OaHHkE

+ | CHadYana HOBbIE OaHHLIE

Puc. 9.19. MeH10o cOpTUPOBKH TaOJINIIBI

[TynxT «Ileprosa cKoONb3SIIET0 OKHAY) MO3BOJISIET 3aaTh BPEMEHHBIE PAMKH CBOIKHU
B pexume MoHuTopunra (puc. 9.20). Ilpu mosiBlIeHUH HOBBIX JAHHBIX M3MEPEHHUM ISt
CBOJIKH TIPOTpaMMa MPOBEPSIET WX BXOXKIACHHUE B YKa3aHHBIA BPEMEHHOHN MPOMEKYTOK (OT
TEKYIIer0 MOMEHTA) M UCKIII0YaeT 0oJiee cTapble JIaHHbIC U3 CBOJKHU. TakuM 00pa3oM, B
peXMMe MOHUTOpPWHTA IJii (OPMUPOBAHHUS CBOJKU HCIIONB3YIOTCS TOJIBKO T€ JIaHHBIE,
KOTOPBIE BXOJAT B CKOJIB3SIIIIEE OKHO.



CeoakKa #1 X

BeEeguTe Nepyol CKONb3IALLErD OKHA

1 1 b

CyTKK -
o oK
4 OTMeHa

Puc. 9.20. 3amanue neproia CKOJIB3SIIETO OKHA

BBIHaI[aIOH_[I/Iﬁ CIIMCOK OIIPCACIACT 3HAYCHNC CANHUIL B I1I0JIC BBO/JIA. I[OCTYHCH BBO/J
B CCKYHaX, MUHYTAX, 4acaX, JHAX U HCACIIIX.

Ecan PEKMM MOHUTOPHUHI'A BBIKIKOYCH, ITYHKT «HepI/IOI[ CKOJIB3AIICTO OKHa»
HCIOCTYIICH.

[Tynkt «KoMMeHTapuii» m03BOJISET 3aJaTh KOMMEHTAPUIN K CBOJIKE, OTOOpaKaeMbIil
IIpU €€ DKCIIOPTE U IEYaTH.
Coxpanenue (3KCIOPT) CBOJAKH

Knomka Ui oTkpbhIBacT MeHIO coxpaHeHus (9kcropTta) cBojku (puc. 9.21).
B Coxpanuts & Tekcrosom dopmare
CoxpaHuTe B dopmare POF

Puc. 9.21. MeHnro coxpaneHus: TaOIUIIbI

Bce myHKTBI 3TOr0 MEHIO TMO3BOJISIIOT OKCIOPTUPOBATh CBOJIKY B  (haid,

NpeIBapUTEIILHO yKa3aB MyTh K 3ToMy daitny (puc. 9.22).



3 oTMeHnTL NmMa Q

fr [loMallHAA Nanka 4  @rubuntu | [okyMeHTbl | EksisVisualLabL

2

vl Bngeo
[ OokyMeHThI
- 3arpyskwu

| &1 N3obpameHna
dd My3blKa

| [@ EksisVisualLabL

M 10117921
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+ Opyruve mecta

TekcToBble halnbl v

Puc. 9.22. Oxno BbIOOpa myTH K coXpaHseMoMy (aiiny TaOIHIbl

TexctoBeiii (popmar mpexacraBiseT coboil mpocToilt TekcT B kogupoBke UTF-8.
CBojka, coxpaH€HHasi B TEKCTOBOM (popMate, MOXKET ObITh OTKPBITA B JF000I Mporpamme
JUIS IPOCMOTPA TEKCTOBBIX (PailyioB.

PDF-¢popmar npencraBisger co0oil  ¢opmaT NEPEHOCHMBIX  JOKYMEHTOB,

UCTIONB3YEMbId B MPOrpaMMax-MPOCMOTOPIINKAX JOKYMeHTOB (Takux kak Adobe
Acrobat).

ABTOMaTHYECKOE COXPaHEeHHE (IKCIOPT) CBOAKH
Kuonka &, mnpucyrcrByromas B MOCTOSHHBIX OKHAaX IIPOCMOTPA CBOJKH
CTAaTUCTHKH, TO3BOJISET HACTPOUTh aBTOMATUYECKOE COXPAHEHHUE (DKCIOPT) CBOJKU IO
pacnucanuio. Tak kak 3ta (pyHKIMs o0Ias Uisl BCEX TUIIOB OKOH ITPOCMOTPA CTAaTUCTUKU
U KypHajla cOOBITHI, €€ MOoAPOOHOE ONMHMCAHWE MPHUBEACHO B I1aBe «ABTOMAaTUYECKHE
OTYETHIY.



10. OKHO MOHUTOPUHra

Jlns ruOkoro mpenactaBieHHus gaHHBIX Ha skpaHe EKsis Visual Lab mpenmaraer
(GYHKIIMOHAT OKOH MOHHUTOPHHTA, Ha KOTOPBIX IIOJIb30BAaTEIh MOMKET pPa3MECTHUTh
pa3InYHbIC 3JICMEHTHI 0TOOpakeHHs JaHHBIX u3Mepenui (puc. 10.1).

]_IJ'ISI CO3aHMA OKHAa MOHHUTOpPHHIA BOCHOHLSYﬁTCCL IIaBHBIM MCHIO IIPOTI'PaAMMBI
«HoBoe okHO» - «OKHO MOHUTOPHHIA».

Bce oxna MOHUTOPHHI'Aa ABJIAIOTCA ITOCTOAHHBIMH, T.C. COXPAHAIOTCA MCKIY

CecCUsIMU pabOThI C MPOTPAMMOHN.

MOHUTOPUHr #1 X

B&EE @ %65

Puc. 10.1. ITycToe OKHO MOHHUTOPUHTA

Kuonka & mo3ponser m06aBUTh HOBBI DJIEMEHT MOHMTOPUHIA, OTKpBIBAS
BBIMAIAr0Iee MEHIO C JIOCTYHBIMHU BapuanTtamu (puc. 10.2).

Texcroesid 3nemeHT
il  Nunedineii snement
#®  CrpencuHbiii 3nemeHT

B8 CHemaTvuHbId 3neEMEHT

Puc. 10.2. locTynHble 371€MEHTHl MOHUTOPHHTA

[Ipu BBIOOpE THOOOTrO M3 3JIEMEHTOB OTKPOETCS OKHO HACTPOEK J100aBIsSEMOro
3JIEMEHTa MOHUTOPUHTA, B KOTOPOM HEOOXOAMMO yKa3aTh HACTPOWKH HOBOTO 3JIEMEHTA
MOHHUTOpPUHTA. [[7s1 pa3HBIX 3JI€MEHTOB MOHMTOPHUHIA HACTPOMKH MOTYT pa3inyaThCs,



OJTHAKO BKJIAJKa OOILIMX HACTPOEK MPUCYTCTBYET Y BCEX THUIIOB DJIEMECHTOB MOHHUTOPHHIA
(puc. 10.3).

Hac‘rpnﬁxu TEeKCTOBOro aneMeHTa MOHMTOPH... X

Obwme HAcTpoAKK | HacTpolkn wpudta  HacTpoAkw Hagned b

Neewl oTCTYN

1 0 b
BepxHuA oTCTyN

1 0 b

WwvpuHa

1 120 b
BricoTa

1 120 b

Mpo3padHbli goH

o oK
5 OTMEHA

Puc. 10.3. Bkiagka o0mmx HaCTPOEK 3JI€MEHTa MOHHUTOPUHTA

[Tons «JleBbid orctym» u «lIpaBblii OTCTYm» ONPEAENSIOT MOJIOKEHHUE IIEMEHTA
MOHUTOPHUHIAa B OKHE MOHUTOPHHTA.

[Tons «lupuna» u «BeicoTa» onpeaensoT rabapuTbl JI€MEHTa MOHUTOPHUHTA.

Onar «IIpo3paunbiii ¢GoH» TO3BOJAECT cAenarh (OH dieMeHTa (He3aHsAToe
NPSIMOYTOJILHOE TPOCTPAHCTBO) TPO3payHbIM (MOXET OBITh TIOJE3HO TPH 3aJaHuu
(oHOBOTO N300paKEHMSI OKHA MOHUTOPHHTA).

Onmcanue oCTaabHBIX BKJIIQJOK HACTPOCK JJICMCHTA MOHHMTOpHHIA CM. JaJIcC B
COOTBCTCTBYIOIIMX IMOApPa3aciiax.

KHormka 7% oTKpbIBaeT MEHIO HACTPOCK OKHa MoHUTOpHHTa (puc. 10.4).



oy War cemim: 10

PoHoece M3obpaxeHue

Puc. 10.4. MeH1o HacTpoeK OKHA MOHUTOPHHTA

Ilynkr «Illar cerkm» ycTaHaBIMBAET MUHUMAJIBHOE 3HA4YEHHE, HA KOTOPOE MOTYT
U3MEHUTBCS OTCTYNbl WM TadapuThl 3JEMEHTOB MOHHUTOPHUHIA NpPH HX PYYHOM
U3MEHEHHH.

[TynkT «®@OHOBOE M300pakeHUE» MO3BOJIAET YCTAHOBUTH HAa 3aJHEM ILJIAHE OKHA
n300paxkeHrne (HampuMep, IUIaH MMOMEIICHHS, B KOTOPOM YCTaHOBJICHBI M3MEPHUTEIILHBIC
npubopsl). [logpobHOE omucanue 3TOro (QPyHKIMOHANA CM. Jaliee€ B COOTBETCTBYIOIIEM
noapaszee.

Kuonka "5 OTKpbIBa€T MCHIO COXPaHCHHMS CHMMKA SKpaHa OKHa MOHHTOPHHIA B
daiin (puc. 10.5).

5| Coxpanute s dopmate jpg

CoxpaHuTe B dopmaTe png

L
=

CoxpaHuTe B dopmarte pdf
Puc. 10.5. MeHnro coxpaHneHusi CHUMKa 9KpaHa OKHAa MOHUTOPUHTA B (aiii

[Ipu BBIOOpE mHO0OTO W3 (GOPMATOB MpOrpaMMa BBIBEJAET OKHO, B KOTOPOM
yKa3bIBaeTCs MyTh K coXpaHsemMomy ¢aiily, u, Mocie ero ykKa3zaHus, COXpaHsSeT B HEro
pabouyro 00J1acTh OKHA MOHUTOPHHTA.

Kuonku &, &, @ wu @ BeBogaT wuHOOpPMAIMIO O MacIITAOMPOBAHUH,
IIEpEeMEIICHIH, HU3MEHEHNH IabapuTOB U KOMMMPOBAHMH/BCTAaBKE SJIEMEHTOB MOHUTOPHHTA.

Jlist  macmtabupoBaHusi OKHAa MOHHTOpuHTa 3axkmute kiaBumry CTRL wu
UCIIOJIB3YUTE KOJIECUKO MBIMK (KPYyTHUTE BBEpPX IS YBEIWYEHUS, BHHU3 — JUIA
yMmeHbIeHus). Jias coOpoca macimiTabUpoBaHHsS HaXXMHTE KHOMKY Ha TMAaHEIH B IPAaBOM

BEpPXHEH Yy OKHa, OTOOpa)Kalol[ylo TEKyllee 3HaueHHuEe MacIiTaOupoBaHUs (HaIrpUMep,
70 % ).

JUtst mepeMeIieHnsi Mo NpOCTPAHCTBY MOHUTOPHHTA (B ClIydae, €CIIM €r0 pa3Mephl
NPEBBIMIAIOT pa3Mepbl OKHA) MCIIOJIB3YHTE TOJIOCHI IPOKPYTKU OKHA HMJIM 32)KMHTE JIEBYHO
WJIU CPEIHIOI0 KHOIIKY MBIIIH U IIEPEMEIIANTE KypCop.

JIns mepeMenieHus 2IeMeHTa MOHUTOprUHra 3axxmute kinapumy CTRL, 3axmuTre Ha
JJIEMEHT JIEBOW KHOIIKOW MBIIIM U, YACPKHUBasg KHOIKU HAXXaTbIMHU, IEPETAILUTE €0 B
TpeOdyeMoe MOJIOKEHHE.



Jlnsg u3MeHeHus pa3Mmepa 3JIeMeHTa MOHuUTOopuHTa 3axkmute kimaBuimy CTRL,
HQ)XKMHUTE Ha DJEMEHT JIEBOM KHONKON MBIIIM U, YyAEpKHUBas KHONKHU HaKaTbIMHU,
YCTaHOBUTE TpeOyeMble rabapuThl.

Jlisi KomMpoBaHUs 3JIEeMEHTa MOHUTOpHUHra B Oydep oOMeHa HaBenuTe Ha HETO
Kypcop MbIln U HaxkmuTe kinapuimn CTRLAC.

JIJisi BCTaBKM CKONMPOBAHHOTO 3JEMEHTAa MOHUTOpUHra Hu3 Oydepa oOMeHa B
BbIOpaHHOE MecronojiokeHre HaxkmutTe kinaBumu CTRL+V. Bwl Moxere BCTaBUTH
AJIIEMEHT MOHUTOPHHTA B JI000€ CYIIECTBYIONIEE OKHO MOHUTOPHHTA.

DJEeMEHT I0JIb30BaTeIIbCKOTO MOHHUTOPHHI'A IIPU HABCACHHU KYpPCOpa BBIACIIACTCA
paMKOﬁ, d IIpU HAXKAaTHUHU - IICPCMCIIACTCA Ha HGpCI[HI/Iﬁ I1J1aH.

[Tpu Ha)kaTUM MPABOK KHOIIKKM MBIIIH 110 3JICMEHTY MOHMTOPHHTA TOSIBJISCTCSI MEHIO
sToro snemenTa (puc. 10.6).

“¢ Hacrpolimm

#  Yaanuts anemeHT MOHMTODMHIE

Puc. 10.6. MeHto sr1eMeHTa MOHUTOPHHTA

Ilynkr «Hactpoiika» OTKpBIBAET OKHO HACTPOEK JJIEMEHTAa MOHUTOPHHIA,
aHAJIOTUYHOE OKHY, BBIBOJUMOMY MU T0OABIECHUH 3JIEMEHTA.

HyHKT ((yI[aJ'H/ITB QJICMCHT MOHHUTOPHUHIA» II03BOJIACT IIOCJIC IIOATBCPIKIACHHA
HaBCCTAa yAAJIUTh 3JICMCHT MOHUTOPHHIQA.

[Ipn HaxaTuu NpaBOM KHONKHM MBIIIM MO MYCTOM 00JIaCTH OKHAa MOHHUTOpPHHTIA
TIOSIBIISIETCSI KOHTEKCTHOE MEHIO0 OKHa MoHHMTOpuHTa (puc. 10.7).

£) JoBasnTs 3NEMEHT MOHWTORMHSA >

ciy War cetim: 10

Donosoe wiobpameHue

Puc. 10.7. KoHTekcTHOE MEHIO OKHA MOHUTOPHHTA

[IyHKTBI 3TOr0 MEHIO TyONupyIOT (DYHKIIMOHAJI ONKCAHHBIX BBIIIE MYHKTOB MEHIO
N100aBJIEHHUS. HOBOTO AJIEMEHTa MOHUTOPUHIAa ¥ MEHIO HACTPOEK OKHA MOHUTOPHUHTA.

TexkcTOBBIN 371IEeMEHT MOHUTOPUHIA
TeKCTOBBIN 3JIEMEHT MOHUTOPHHTA MPEACTABISAECT COOOM CTPOKY, OTOOPAXKAIOIIYIO
3HAYCHUE TaHHBIX W3MEPEHUH BBIOPAHHOTO Mapamerpa Wik (PMKCHPOBAHHBINA TEKCT (pHC.

10.8).



MoHUTOPMHI #1 »
QORE (@ %ld e
TeMnepaTypa Bna>XHoCThb
21,7 °C 43 %

Puc. 10.8. TekcToBbIe 3JIeMEHTHI MOHUTOPHHTA

OKHO HACTPOEK TEKCTOBOTO JJEMEHTAa MOHHTOPHUHTA HWMEET JOMOJHHUTEIbHBIC
Bkiaaku «Hacrporiku mpudra» (puc. 10.9) n «Hactpoiiku Hagmucn» (puc. 10.10).

HECTPDﬁI(II TEKCTOBONo aneMeHTa MOHMT... x

ObwWe HacTpoRkKM | HacTpolkun wpngTa | HacTpoAkKM HagnMCK

E] MpoKW3BoNBEHLIA LBET
.00
Pazmep

4 20 b
[E] MonyxupHeiA
l:J Kypcue
(WA Mog4épKHY ThiA
FopW3oHTanbHOE BEpaBHMBaHWE

| Mo ueHTpY ’ > |
BepTUKanbHOE NoNoMeHne

| B ueHTpe - |
| OK J
b1 OTMeHa |

Puc. 10.9. Bknanka HacTpoek mpudTa TEKCTOBOTO 3JI€MEHTa MOHUTOPUHTA

@nar «IIpon3BONBHBIN 1[BET» M I[BETOBOE IMOJIE€ O] HAM TIO3BOJISIOT 3aJaTh IBET
mpudTa HaAMKUCH.

[Tone «Pa3mep» onpeaenser pazmep upudTa HaMKUCH.

Onaru «[lomyxupnsiity, «Kypcu» u «llomu€pkHyThlil» 3a4al0T CTUIb HIpUQTa
HAJIUCH.



Brmanaromue cnucku «l'opu3oHTaNbHOE BbIpaBHUBaHUE» U «BepTukanbHOE
MIOJIOXKEHUE)» ONPEICIIAIOT MOJIOKEHUE HAJIIKUCH B MTAHEIX 2JIEMEHTAa MOHUTOPHUHTA.

HaCTPHﬁKH TeKCTOBOro aneMeHTa MOHMT... x

Obwe HacTpolkKn  HacTpolkk wpudTa | HacTpoAkn HapnmWUCK

() OTobpaaTe TEKCT
TEKCTOBLIA 3MEMEHT MOHWUTODKWHIA
(#) OTobpa*aTe 3Ha4YeHKWe NapaMeTpa

To4ka nepec4eta { 10000000} /KaHan/T, °C

| | OTobpasaTe MMA NapameTpa
| | OTobpamaTe obo3HaveHne NnapameTpa
| v OToBpaaTe eguHMLLI M3MEpEHMA NapaMeTpa

| | OTobpaaTe onMcaHWe NapaMmeTpa

o oK
.% OTmeHa

Puc. 10.10. Bxnagka HacTpoeK HAITUCH TEKCTOBOTO 3JIEMEHTa MOHUTOPHHTA

[Tepexmtouatenu «OtoOpaxkaTh TekcT» M «OTOoOpakaTh 3HAYCHHUE MapaMeTpar
3aJal0T PEKUM PaboThl (PUKCHPOBAHHBIN PEXKUM M PEKUM HHIUKATOPA COOTBETCTBEHHO)
TEKCTOBOTO 3JIEMEHTAa MOHUTOPUHIA U JENAIOT JIOCTYIMHBIMU COIYTCTBYIOIIUE 3JIEMEHTHI
HACTpPOEK.

I[Ipu pabore B (UKCUPOBAHHOM PEKHUME TECTOBBIA 3JIEMEHT MOHUTOPHHIA
oToOparkaeT 3aJaHHBIN TEKCT.

[Tpu pabote B pexkrMe MHIUKATOPA TEKCTOBBIN 3JIEMEHT MOHUTOPHHTA OTOOpakaeT
JaHHBIE U3MEpPEHUI BhIOpaHHOTO TapameTpa. [lapamerpa MOKHO BRIOpATh B OKHE BBIOODA,
BBIBOJIIMOM TIPU HAKATHH HA KHOTIKY TTOJ] TIEPEKITI0YATEIIeM.

Onaru «OTobpaxarh M mapameTpa», «OToOpaxkaTh 0003HAYEHHE MapaMeTpay,
«OTtobpaxarb eIMHUIBI U3MEpEeHUs mapameTpa» u «OToOpa)kaTh OMHMCAHUE MapamMeTpa



JIOTIOJIHSIOT BBIBOJIMMOE 3HA4YEHHE COOTBETCTBEHHOW HHQOpMaIMeil o mapamerpe (mpu
Hanmmuun). Ecnmu HU oquH W3 (1aroB He BBICTaBJICH, OTOOPa)KAaeTCsl TOJNBKO 3HAYCHUE
JaHHBIX U3MEPEHUs BEIOPAHHOTO MapaMeTpa.

Ecan [mapamMeTp HAXOOUTCA B COCTOAHHUHN OIHI/I6KI/I, TO HAAIINCh TCKCTOBOI'O
9JICMCHTA MOHHUTOPHUHT A 6YI[€T MUT'aTb KPpACHBIM IIBCTOM.

Ecnu 3HadeHune BBHIOpAaHHOTO MapameTpa HapyllaeT YCTAaHOBJIICHHBIE MOPOTOBBIC
3HAYEHMsI, TO HAINUCh TEKCTOBOTO 3JEMEHTA MOHUTOPHHIa OyJeT MUraTh IIBETOM,
3aBUCSAIIUM OT TUIA HAPYIIEHHOTO MOpora (AKEITHIM, OPAHKEBBIM UJIH KPACHBIM).

Eciu ompoc mapamerpa OCTaHOBJIEH, TO HAJIIHACh TEKCTOBOIO 3JIEMEHTA
MOHMUTOpPUHIa OyJIeT coAepx aTh UMsl IapameTpa, ero 0003Ha4eHHEe, €AUHULIBI U3MEPEHUS
U onucaHue (eciu 0ToOpakeHue COOTBETCTBYIONIENH HH(OpMaLK BHIOPaHO B HACTPOMKAX
TEKCTOBOI'O 3JIEMEHTAa MOHUTOPUHIA U CYIIECTBYET).

Ecnu BpIOpaHHBIM mapaMeTp HEAKTHBEH, TO HAJIMUCh TEKCTOBOTO 3JEMEHTa
MOHUTOpPHUHTA OyAET MOTYNPO3PAYHOM.

IIpy HaBegeHMM Kypcopa Ha TEKCTOBBIM 3JIEMEHT MOHUTOPUHIA BCIUIBIBACT
moJickazka o ero pexume pabotel, B pexxume mHaukaropa B Hell OyJeT 0TOOpakaThCs
UCTOYHHUK JIaHHBIX 3JICMCHTa MOHHUTOPHMHIA — IYyTh K BBIOpaHHOMY mapameTpy (pHc.

10.11).

ep: Bna>HoCThb
21,7 °C 43 %

To4yka nepec4yéta {10000000}/KaHan/T, °C

Puc. 10.11. BcensiBaroinas mojackaska TEKCTOBOTO AJIEMEHTa MOHUTOPHHTI'A B PCKUMC HHAUKATOPA

JIMHEHHBIN 3JIEMEHT MOHUTOPUHI A
JIuHENHBI  2JEMEHT MOHMTOPUHIA TPEACTABISIET COOOW  MPSAMOYTOJIbHBIN
UHAMKATOP, OTOOpaXKaloU[uil 3HAUYE€HUE JIaHHBIX M3MEPEHHH BBIOpAHHOTO MapaMmerpa B
(dbopMe IPOIOPIHOHATILHOTO 3a0IHEHHS 00J1aCTH onpeaeaéHHbM 1BeToM (puc. 10.12).
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Puc. 10.12. JIunelHbIi 5TIEMEHT MOHUTOPHHTA

OKHO HacCTpOEK JHMHEHHOr0 3JIEMEHTa MOHUTOPHUHIAa HMEET JOMOJHUTEIbHYIO
BkiIaaky «Hactpoiiku unaukartopa» (puc. 10.13).
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Puc. 10.13. Bxiajgka HacTpoek WHIMKATOPA JIMHEHHOTO 3JICMEHTa MOHUTOPHHTA

Knomnka «Ilapamerp» mo3BoJiseT BbIOpaTh MapaMmeTp, 3HaY€HUE KOTOpOro Oyner
WHIULUPOBATH 3TOT JUHEUHBIA 3JIEMEHT MOHUTOPHUHTA.

[Tone «MI/IHI/IMYM» onpeaciIACT MHHHUMAJIBHOC OTO6pa}Ka€MOG JIMHEHHBIM
9JICMCHTOM MOHUTOPHHI'A 3HAYCHUC.



[Tore «MunuMym» oOmpeAenser MaKCUMajdbHOE OTOoOpakaeMoe JUHEHHBIM
AJIEMEHTOM MOHUTOPUHTA 3HAYCHUE.

Brimmagatomuii  cnncok  «OpueHTanus» 3a4a€T  HaNpaBlICHUE  3alOJHEHUs
WHJMKATOPpa: TOPU3OHTAILHOE UM BEPTUKAIBHOE.

Hcxons 3 BIOpAaHHBIX MUHUMAJIBHOTO M MAaKCUMAaJIbHOTO 3HAYEHUN HA JTMHEHHOM
UHIUKATOpe OJICNHBIMU IIBETAMH OTPHUCOBBIBAIOTCS 00JACTH KENTOrO, OpPaHXEBOro U
KpPacCHOTO IIBETOB, COOTBETCTBYIOIINE BHICTABICHHBIM MOPOTOBBIM 3HAYEHUSIM (C HU3KOM,
CpenHe M BBICOKOM 3HauMMOCTsMH). OOJacTH, HE COOTBETCTBYIOIIME MOPOrOBBIM
3HAQUYEHUSIM, OTPHUCOBBIBAIOTCS  OJIEMHBIM  3€JIEHBIM  LBETOM. SIpKHUM  IIBETOM,
COOTBETCTBYIOIIMM 3HAYMMOCTH HApPYIIEHHOTO MOPOTa WM 3€JEHBIM, €CJIM HUKAKON
MOpPOT HE HApYIIEH, 3aKpalllBaeTcsi 00J1acTh, COOTBETCTBYIOLIAs IUANA30HY OT HYJS 10
TEKYILIETO 3HAYCHUS BEHIOPAHHOTO MTapaMeTpa.

Ecnu 3HaueHne BBIOpAHHOTO MapaMeTpa HapyIIaeT YCTaHOBJICHHBIE MOPOTOBBIE
3HAYEHHUA, TO BCS aKTHUBHAas 00JACTh JIMHEMHOrO 3J€MEHTa MOHUTOPHHra OYyJEeT MHUIaTh
L[BETOM, 3aBUCSLIUM OT TUIA HAPYLIEHHOTO Mopora (KEIThIM, OPAHKEBBIM HIIM KPACHBIM)

(puc. 10.14).
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Puc. 10.14. JIuneliHbIid >5IEMEHT MOHUTOPHHTA MTPH HAPYIIEHHOM ITOPOTOBOM 3HAYEHUHU

Ecnu ompoc mapamerpa HE NpPOU3BBOAUTCS WM 3aBEPIIMIICS C OIIMOKOHN, TO
3aIoJIHEHHUE IPKUM [BETOM He mpousBoautes (puc. 10.15).
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Puc. 10.15. HeakTHBHBII JIMHEHHBIN 2JIEMEHT MOHUTOPHHTA

[Ipy HaBepeHWW Kypcopa Ha JIMHEHHBIA DIIEMEHT MOHHMTOPWHIA BCIUIBIBACT
10JICKa3Ka 00 MHAUIMPYEMOM IapaMeTpe U rpaHuIax ero oroopaxkenus (puc. 10.16).
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Puc. 10.16. BeruibiBaronias mojckaska JMHEHHOTO 3JIeMEHTa MOHUTOPHHTA

CTpeio4HbIN 3JIEeMEHT MOHUTOPUHT A
CTpenouHbIii  3JIEMEHT MOHHUTOPHHTA TMPEACTaBIseT Cco00M  ayrooOpa3HbIit
WHIUKATOP, OTOOpa)Kalol[nii 3Haue€HWE NaHHBIX M3MEPEHHWH BHIOpAHHOTO MapaMmerpa B
dopMe W3MEHEHHWs yIJla HaKJIOHA CTPEJIOYHOTO yKaszaTellsd [MPONOPLHHUOHAIBEHO
MHUHHMAaJIbHOMY U MaKCHUMaabHOMY 3HadeHusM (puc. 10.17).

Mul-mmpm-lr #3 X
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Puc. 10.17. Crpenounsliii 51€eMEHT MOHUTOPHHTA
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OKHO HaCTPOEK CTPEIIOYHOTO 3JIEMEHTAa MOHUTOPUHTAa HMEET JOMOJHUTEIHHYIO
BKIaaKy «HacTpoiiku nnaukaropa» (puc. 10.18).
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Puc. 10.18. Bxiagka HacTpoeK MHIUKATOPA CTPEIOYHOTO I€MEHTa MOHUTOPHHT A

Knomnka «Ilapamerp» mo3BoOJII€T BBHIOpATh MapaMeTp, 3HAYEHUE KOTOPOTO OyneT
WHWALHAPOBATH 3TOT CTPEIOYHBIN 3JIEMEHT MOHUTOPUHTA.

[Tone «MunuMym» ompenenser MUHUMAIBHOE OTOOpakaeMoe CTPEIOYHBIM
AJIEMEHTOM MOHUTOPUHTA 3HAYEHHUE.

[Tone «MuHuMyM» ompeaeseT MaKCHMaJIbHOE OTOOpakaeMoe CTPEIOYHBIM
AJIEMEHTOM MOHUTOPUHTA 3HAUYCHHUE.

Hcxons w3 BBIOpaHHBIX MHUHUMAJIBHOTO M MAaKCUMaJIbHOTO 3HAYCHHWM, Ha JyTre
CTPEJIOYHOTO HHAWKATOpa OJIEMHBIMU I1IBETAMH OTPUCOBBIBAIOTCA 00JIACTU KEITOTO,
OpaHXXEBOTO M KpPACHOTO IIBETOB, COOTBETCTBYIOUIME BBICTABICHHBIM MOPOTrOBBIM
3HaYeHUsM (C HU3KOM, cpeaHed W BBICOKOW 3HayuMmocTsMH). OOnactu, He
COOTBETCTBYIOIIME TOPOTOBLIM 3HAYCHUSIM, OTPUCOBBIBAIOTCS OJICAHBIM 3€JIEHBIM IIBETOM.



OToOpakeHus1 TEKYIIEr0 3HAYEHHs BBHIOPAHHOTO TapaMeTpa OCYIIECTBISIETCS
IIOBOPOTOM  CTPEJIOYHOIO yKa3aTess. YKa3bIBa€Mblii CETMEHT [Jyrd HHIUKaTopa
OTPHUCOBBIBAETCS MPU ATOM SIPKUM I[BETOM.

Ecau 3HaueHue BI)I6paHHOI‘O mapamMCTpa HaApymacT YCTAHOBJICHHBIC ITOPOTOBLIC
3HA4YCHUA, TO BCCH AKTUBHBIA CETMEHT CTPCJIOYHOIoO 3JICMCHTA MOHUTOPHHIA 6y,I[€T
MUT'ATh OBCTOM, 3aBUCAIIMM OT THIIA HAPYIICHHOTI'O ITOpOTra (}KéHTBIM, OpaHKCBbIM HJIHN

kpacHbiM) (puc. 10.19).
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Puc. 10.19. Ctpenounslii 3IeMEHT MOHUTOPUHTA [IPH HAPYIICHHOM MTOPOTOBOM 3HAUYEHUU

Ecim ompoc mapamerpa HE TPOW3BOAWTCS WM 3aBEPIIMIICA C OIIMOKOH, TO
CTpPEJIOYHBIN yKa3aTeib oTpucoBaH He Oynet (puc. 10.20).
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Puc. 10.20. HeakTuBHBIN CTPENOYHBIN JIEMEHT MOHUTOPHHTA

[Ipu HaBeneHuWM Kypcopa Ha CTPEJIOYHBIA 3JIEMEHT MOHHUTOPHHIA BCIUIBIBAET
NoJICKa3ka 00 MHIUIIMPYEMOM MapaMeTpe U rpaHuiax ero oroopaxenus (puc. 10.21).
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Puc. 10.21. Bcnneisaromias mojackaska CTPCIIOYHOI'O 3JICMCHTA MOHUTOPHUHI'A

CxeMaTH4YHBbIN 3JIeMEHT MOHMTOPUHIA
CxeMaTWyHBI 3JIEMEHT MOHMTOPUHIA TPEJCTaBIsAeT Cco0oM  rpaduueckuit
UHIUKATOP, OTOOpa)kalollUid HKOHKY BBIOpAaHHOrO oOO0BeKTa (mpubopa, KaHalla WU
mapaMeTpa) M €ro COCTOSHHE. HalU4Me CBS3M W JIaHHBIX HM3MEPEHUU, HAPYIICHUU
MIOPOT'OBBIX 3HAYCHUH M HAIMYKE OMUOOK WK Tpeaynpexaenuit (puc. 10.22).
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Puc. 10.22. CxemaTuuHbl€ 371€MEHTHl MOHUTOPHHTA JUIs TpUOOpa, KaHaa U MapaMmeTpoB

OKHO HACTPOEK CXEMATHYHOTO DJIEMEHTa MOHHMTOPWHIA MMECT JOMOJHHUTEIBHYIO
BkIaaky «Hactpoiiku smementa» (puc. 10.23).
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Puc. 10.23. Bxiragka HaCTpOEK 3JIEMEHTa CXEMAaTUYHOTO 3JIEMEHTa MOHUTOPHHTA

Knonka «O0beKT» MO3BOJSET BbHIOpaTh MPUOOP, KaHAT WM MapaMmeTp, KOTOPbIH
OyZeT MmpencTaBieH JaHHBIM CXeMaTUYHBIM 3JIEMEHTOM MOHUTOPHUHTA.

®dnar «OToOpakaTh HMKOHKY OOBEKTa» 3aaéT IECHTPAJIbHYI0 HKOHKY — 3HaK
otoOpaxaemMoro o0bekTa. Eciu (hiar BeICTaBIICH, IO MIEHTPY JIEMEHTA BCETIa HAXOIUTCS
3Hauok mpubopa (&), xamana (¢) wm napamerpa (% wmm fX), a gononmuTenbHble
UKOHKW COCTOSIHUW OTPHCOBBIBAIOTCS B yrJjlaX 3jieMeHTa. Eciu Quar cHAT, TO MKOHKH
COCTOSIHUIM OTPHUCOBBIBAIOTCS B IIEHTpE dtemenTa (puc. 10.24).
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Puc. 10.24. Bun cxeMaTUYHBIX JIEMEHTOB MOHUTOPUHTA IIPU BBICTABIIEHHOM M CHATOM (iare
0TOOpakKeHMsI UKOHKK 00beKTa (CripaBa 3ammylleHHbIe 00bEKThI, CJICBa OCTAHOBJICHHBIC)

®nar «OT06pa>KaTL COCTOAHHUCY» OIPCACILICT MHAUKAOHUIO CTAaTyCd CBA3HM B BHIC
3Ha4YKa CIIpaBa BHU3Y.

B ciydae 06beKkTa-nprOopa 3Ha40K OTPAXKAaeT COCTOSHUE CBA3U ¢ mpubopom: @ —
omnpoc mpudopa yCHEIIHO COCTOSJICS, JaHHbIE U3MEPEHUN MOJIY4YEHBI; — B JaHHBIA
MOMEHT MAET ompoc mpubopa mporpammoi; & — ompoc mpubopa He COCTOSICS WM
3aBEPIIWIICS C OIIUOKOM.

B cnyuae oObekra-kaHajga  3HA4OK  OTPaKaeT  COCTOSHUE  CBSI3U €
kananom/npubopom: @ — ompoc npubopa YCHENIHO COCTOSIICH, JaHHbIE W3MEPEHHM
KaHasa MOJyYeHbl; | — B JaHHBIA MOMEHT UIET ompoc npubopa nporpammoit; & — ompoc
npubopa COCTOSAIICS, HO MOJIyYEHHBIE JAHHBIE CHTHAIM3UPYIOT 00 ommOke kaHana;, & —
KaHaJl WM nOpuOOp HEaKTUBHBI, JIMOO ompoc mnpubopa HE ObLT MNPOU3BEAEH WU
3aBEPIIUJICS C OITHOKOM.

B caywae oObekTa-mapaMerpa 3HAUOK OTPaKaeT COCTOSHHE CBS3H  C
kanajom/mpudopom: @ — ompoc mpubopa YCIEIHO COCTOSNICSH, JAHHBIE M3MEPEHUM
KaHalla U TapaMeTpa IOJIy4YEeHBI, — B JaHHBIH MOMEHT HAET ompoc npudopa
nporpammoit; & — ompoc mpuGopa COCTOSNCS, HO TOJTy4EHHbBIE JAHHBIE CUTHATU3UPYIOT
00 omunbke mapamerpa; & — mapamerp, KaHan WM TPUOOP HEAKTUBHEL, JHOO OMPOC
npubdopa He ObUT MPOU3BEIEH WM 3aBEPIIMIICA C OIIMOKOM.

®nar «OTobpaxaTh HapYIIEHUS TMOPOTOBBIX 3HAYCHUI» OMPEEIsSeT WHIUKAIUIO
HapyLICHHS BBICTABICHHBIX OPOrOBBIX 3HAYEHHUM B BUJE 3HAUKA CJIEBA BHU3Y.

B cnyyae mo0oro o00OBEKTa 3HAUOK OTpakaeT HapyUIEHUS BbICTABICHHBIX
TIOPOTOBBIX 3HAUEHMH B MOOOM M3 IapaMeTpoB odoro u3 kaxanos npubopa: |, ¥ wmm
% _ B 3aBECHMOCTH OT 3HAYMMOCTH HAPYIIEHHOTO TIOPOTa (IIPU HECKOILKHX HAPYIIEHHBIX
MOPOTOBBIX 3HAYCHHWM [IBET WHAMKATOpPA BBICTABISETCS HCXOAS W3 HAPYIIECHUS C
HanOOJIbIIEH 3HAYUMOCTBIO).

®nar «OTobpakarh OMIMOKM W MPEAYNPEKISHUS ONPEACISIET WHAUKAIMIO
OIIMOOK WJIM MPEyNpexKACHUN B BUJIE 3HAUKa CJIEBa BBEPXY.



B cmyuae mo06oro oOBEKTa 3HAYOK OTpakaeT HaluuMe OMIMOOK WU
NPEAYNPEKIACHAN I BHIOPAHHOTO 00BeKTa: & — MpPY HAIMYUM MPEAYIPEKICHUNA W
OTCYTCTBHMH OMIMOOK; & — 1P HAMYKMHU XOTS ObI OJIHOM OIIMOKH.

[Mepexmrouarenu «Tum u300paskeHHs» OMPELISIOT CIOCOO OTPHCOBKHU AJIEMEHTA.
PactpoBbie n300pakeHUs] OTPUCOBBIBAIOTCS IO MUKCENISIM M HE MAacIITabupyroTcs (TpH
W3MCHEHUH Ta0apUTOB DIIEMEHTAa MOHUTOPUHTA MX Pa3MEpbl HE MEHSIOTCS); BEKTOPHBIC
U300paKEHMsI CTPOSTCS TIO OINPENSIEHHBIM MaTeMaTHYeCKuM (opMyiiam, BCIEIICTBUE
gyero cBoOoHO Macttadbupyrores (puc. 10.25).

EN s

Puc. 10.25. CxemMaTn4HbIi 2JIEMEHT MOHUTOPUHTA B BEKTOPHOM (hopmare

[Ipu HaBeneHuM Kypcopa Ha CTPEJIOYHBIA AJIEMEHT MOHHUTOPHHIA BCIUIBIBAET
nojickaska 00 uHauIpyeMom oobekTe (puc. 10.26). TekcT moacka3ku HASHTHYCH TEKCTY
00beKTa M3 OKHA CHUCKAa ycTpoucTB. [nsi mpubopa B MOJCKAa3Ke BBIBOJUTCS BCS €rO
CTPYKTypa, JJIs KaHajia — €ro CTPYKTypa M TEKCT mpubopa, s mapamerpa — TEKCT
napaMmeTpa, KaHana u npuoopa.

WBTM-7 M 4-1
KaHan 1
23,7 [T, °C]

13 [H, %]
100 [B, %]
HEAKTWBEH [S, abm]

Puc. 10.26. BeruteiBaromniasi mojicka3ka CXeMaTHIHOTO 3JIEMEHTa MOHUTOPHHTA (00BEKT-TIpHOOP)

®oHOBOE N300paxkeHne (IUIAH MOMeEIEHUA)
OkHa MOHUTOpPWHTA TIO3BOJISIIOT pa3MeniaTh Ha 3aJHeM IutaHe (HOHOBOE
n3zobpaxenune. Hambonee yacTo 3TOT (YHKIIMOHAT HCIOJB3YETCS AJIs BU3YyalIH3alUH

IUTaHa MOMEIIEHHS U ero Touek usMepenus (puc. 10.27).
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Puc. 10.27. TInan nmoMelnieHrs B OKHE MOHUTOPHHTA

Jns 3amanus oHOBOTO M300pakeHHs BEIOepuTe MyHKT «POHOBOE N300paKeHNE» B
MEHIO HACTPOEK OKHA MOHUTOPUHTA MM KOHTEKCTOM MEHIO pabodeil oomactu. OTKpoeTCs
OKHO HacTpoek (poHoBoro uzodpaxkenus (puc. 10.28).

HacTpoiku cpoHoBOro maobpaxe... x
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Puc. 10.28. OxHO HacTpoek (HOHOBOTO U300paKCHHS

@nar «OTo0pa)kaTh Ha 33/ IHEM IJIaHE OKHA M300pa)kKeHNE» ONpeAesieT BUIAUMOCTb
U300pakeHHsl U JOCTYIMHOCTh KHOTKHU BhIOOpa (haiina.



Knonka BeIOOpa (aiina u3o0pakeHus, Ha KOTOPOH OTOOpaskaeTcsi TEeKYIIHil
BbIOpaHHbIN (haiisl, OTKphIBA€T OKHO BhIOOpa (ailna nzobpaxkenus. JoctynHsie hopmaTsi
uzoopaxenuii: JPG/JPEG, PNG u BMP.

Ecnu BbiOpaHHbIN (ailn He CyliecTByeT, TO TEKCT KHONKH €ro BblOOpa Oyner

KpPacCHBIM.

N3o00paxkeHre oToOpakaeTcs «Kak €CTh», B €r0 OPUTMHAIBLHOM pa3pelieHUud U
KadecTBe. EciM ero pa3Mmepbl MPEBBINIAIOT Pa3MEpPbl OKHA, CHU3Y M CJEBA IMOSBITCSA
MOJIOCHI TPOKPYTKH.
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11. OKHO NpocCMOTpa XypHasna coobITn

Eksis Visual Lab orcrnexxuBaer HacTymieHHE ONpeAeIEHHBIX COOBITHI M COXPaHSET
UX B OTJCIBHON 0a3ze maHHBIX. [IpocMOTp COOBITHI OCYHIECTBISIETCS B OKHE MPOCMOTpA
KypHaJIa COOBITHH, KOTOPOE€ MOXHO OTKPBITH JBYMsI CIOCOOaMH: Yepe3 TJIaBHOE MEHIO
nporpammel «EVL+» - «KypHai coObITuii», MO0 uYepe3 IIaBHOE MEHIO MPOrpamMMbI
«HoBoe okHO» - «OKHO )XypHana coobITHid» (puc. 11.1).

Pazauiia Mexay 3TUMU ABYMs CIIOCOOAMH COCTOUT B TOM, YTO OKHA, CO3/JaHHBIC
HEPBBIM CIIOCOOOM, SBJISIFOTCSI BDEMEHHBIMHU, T.€. CYIIECTBYIOIIUMU 0 MOMEHTA 3aKpPbITHS
nporpamMmbl. OKHa, CO3JJaHHBIE BTOPHIM CIIOCOOOM, SIBJISIOTCSI TOCTOSHHBIMH — OHU M UX
HACTPOMKH COXPAHSIOTCS MEXKAY CECCUSIMH pabOThl C MPOrpaMMOM, UIsl HUX MOKHO
BBICTaBUTH IIpaBa JIOCTyIa B IOACHCTEME II0JIb30BaTENE€H, OHM OTOOpa)karoTcsi B BEO-
uHTep(derice nporpaMmBsl.

XypHan cobbiTui x

00:00:00 & 09.10.2023 | ¥ 23:50:50 & [09.10.2023 = | 9§[F
HaTta/epems ObsekT MonezoBaTens CooblieHne
09.10.2023 15:08:50 Touka nepecy€ra {10000001} AOMUHWCTPaTOR Onpoc npubopa "Tovka nepecyéTa” {10000001} ocTaHoBNEH
09.10.2023 15:08:47 Touyka nepec4€ra {10000001} CpaboTano CMC-onoeewenme "<0wnbku: 3> <Moporu: 1> [He 4...
A, 09.10.2023 15:08:47 Todka nepecyéra {10000001}/Kanan/TemnepaTypa Owwmbka napameTpa "To4ka nepecyeta {10000001 }/Kanan/T, °C...
09.10.2023 15:08:46 Touka nepecy&ra {10000001} AOMWUHWCTPaTOR Onpoc npubopa "To4ka nepecyéta” {10000001} 3anyweH
09.10.2023 15:08:40 AgMUHMCTRATOR Monk3ceaTens "AQMUHUCTPATOR" BOWWEN B CHCTEMY

09.10.2023 15:08:38 Mporpamma 3anylueHa

Puc. 11.1. Xypnan coObiTuit
VY Tabnuiibl, B KOTOPYIO BBIBOASITCS COOBITHS, MOXKET OBITh JI0 MATH KOJOHOK.

B mepBoii KOJNOHKE OTOOpaXkaeTcs HMKOHKA THIAa coObITHA: & 06o3HayaeT
1

cooOmienne o0 ommoOke, £ — 0 TUpeAynpexIeHur, HUHGOPMAIMOHHBIE COOOIICHUS
BBIBOJISITCS] 0€3 MKOHKH.

Bo BTOpoO# KOJIOHKE OTOOpa)kaeTrcsi Ha3BaHUE OOBEKTA, KOTOPOMY MPHUHAIJICHKHUT
coObITHE. DTO MOXET OBITh TpUOOp, KaHaja, MapamMeTp WIM TOCTOSHHOE OKHO
IPOrpaMMBI.

Ecnu 06bexT ObUT yaasI€H, OyAET BHIBEICHO «<OOBEKT YIAIEH>.

CoObiTust 6€3 SIBHOTO O0BEKTa (HampuMmep, OIMOKa MPH OTHPABKE 3JIEKTPOHHOM
MIOYTHI) BBIBOJSATCA C ITyCTHIM IOJIEM B KOJIOHKE «OOBEKT.

B Tperbeii KOMOHKE MOMXKET OTOOpakaTbCs IMOJIb30BAaTEIbh, WHHUIIUUPOBABIIUIA
coObITHE (HanpUMeEpP, U3MEHUBIIUN HACTPONKH mpubdopa).



Ecnu nonb3oBarens OblT yaanéH, OyJeT BHIBEAECHO «<IO0JIb30BATENb YAAIEH>Y.

CoObiTHs, KOTOpble HE OBUIM SIBHBIM O0pa30oM WHHUIMUPOBAHBI KaKUM-JHOO
nojp3oBaTeneM (Hampumep, HapylIeHHEe MOpPOroBOrO 3HAYEHHS B MPOIECCE OIpoca
npudopa), BEIBOJASATCS C IyCTHIM MOJIEM B KOJIOHKe «Ilomb30BaTeiby.

Ecnu cucrema mosnp3oBareneid U UX NpaB HE HMCIOJB3YETCS, 3Ta KOJIOHKA OyIeT
OTCYTCTBOBAThH B TaOJIUIIE.

B derBEépTON KOJOHKE BBIBOJUTCS TEKCT cooOIeHuss coOwiTusa. Ecmu Tekcer
COOOIIIEHUSI CIUIIKOM JIJIMHHBINA, MOXXHO BBIBECTH €T0 OTJEIBHOM KOMITAKTHOM OKHE
JBOVMHBIM Ha)KaTHEM JIEBOM KHOIIKU MBIIIIH.

Knomnka BBINIOJIHAET 3alpoc K 0a3e JaHHBIX XypHaja COOBITUHA M BBIBOAUT
pesynbraT B Tabnuiy. bByayT 3ampoieHsl T€ JaHHbIE, KOTOpbIE MPHUXOAATCA Ha
BBICTABJICHHBIN B COOTBETCTBYIOIIMX DJIEMEHTAaX YIIPABICHHUS BPEMEHHOU IPOMEKYTOK.

KHomka #% OTKpbIBaE€T MEHIO HacTpOeK kypHaia (puc. 11.2).

Tun cobbmai E

Copruposka L
ABTOMaTHYECKK EbIASPMWEETE LWMDWHY CI'CIﬂErLI,DE
Puc. 11.2. MeHI0 HacTpoeK TabIHUIIBI

[TyHkT «Tun coOBITHID COAEPIKUT MOAMEHIO U3 TPEX MYHKTOB, KAl U3 KOTOPBIX
OTpeeNsieT BbIBO B TAOJHUILY COOBITHI ¢ COOTBETCTBEHHBIM THITOM (puc. 11.3).

v | WHbopmaunoHHbe
v | lMpegynpexaeHus
v | Ownbra

Puc. 11.3. TToamyHKTBI «THIT COOBITHIN» — BEIBOJIUMBIC B TAOJIAILY COOBITHS

[Tyukr «COpPTHPOBKa» COAEPKUT IMOAMEHIO M3 IBYX IYHKTOB, OIPEICIISIONINX
HOPSIOK ClIeA0BaHus 3amnuceii Tabnuipl: «CHavaga crapble AaHHbIe» U «CHayana HOBBIC
nanubie» (puc. 11.4).

CHa4ana CTapble 0aHHbIE

+ | CHaYana HoBkIE OaHHLIE

Puc. 11.4. MeHio COpTUPOBKHU TaOIUIIBI

[IyHKT «ABTOMAaTHYECKH BBIIEPKMBATH IIMPUHY CTOJOLIOB» YCTaHABIMBACT U
¢ukcupyer mupuHy cTon0uoB Tabmuubl. Ecnu ¢iar 3Toro myHkTa CHST, MOJb30BaTElNb



MOKET YCTAaHOBHUTH MTPOU3BOJIBHYIO IIIMPHUHY CTOJIOIIOB, MHAYE TIPOrpaMMa yCTaHABIMBAET
PaBHYIO LIUPHUHY ISl BCEX CTOJIOIIOB, KPOME CTOJIOIA C TUTIOM COOBITHS.

1=

KHomka W oTKpbIBaeT MeHIO (WIBTPA JaHHBIX XypHana (puc. 11.5).

3agate guneTp no obnekTy
v | DuneTp No nonbsoBaTENH: ASMUHWCTPATOR

3agate fUAETR No cooBleHMD

Puc. 11.5. Mento punbTpa m1aHHBIX )KypHaIAQ

HoctynmHo Tpu ¢GuIbTpa, KOTOPHIE MOXHO TPUMEHHTH K 3aIUCAM. MO OOBEKTY
COOBITHSI, IO MOJIB30BATEIO COOBITHS U HEMTOCPEACTBEHHO MO COOOIIEHUIO COOBITHS.

Ecnu cucrema mnonb3oBarenedl M HUX NpaB HE HUCHONb3YETCS, TO (PUIBTP IO
II0JIb30BATENI0 COOBITUSA OYAET OTCYTCTBOBAT.

[TpuHuun aeicTBus Bcex QUIBTPOB — MOUCK CTPOKH B MOJCTPOKE.

CoxpaHeHue (3KCIOPT) KypHAIA

Knomnka II5l oTkpbIBaeT MeHIO coxpaHeHus (3KcrnopTa) xypHaia (puc. 11.6).

@ CoxpaHWTe B TEKCTOBOM dopMaTe
Py Coxpanute & csv-dopmare (excel-cosmecmimonm)

CoxpaHuTe B Gopmarte pdf

Puc. 11.6. MeHro coxpaHeHHsI TaOIUIIBI

Bce myHKTBI 3TOro MEHIO TMO3BOJSIOT HKCHOPTUPOBATH KypHan B  (ail,

IpeIBapUTEIILHO YKa3aB MyTh K 3ToMYy daitny (puc. 11.7).
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+ Opyruve mecta

TekcToBble halnbl v

Puc. 11.7. OxHo BbIOOpa MYTH K COXpaHgeMoMYy (aiiny TabauIbl

TexcroBbiit popmaTt mpeacraBisier co0oil mpoctoil TekcT B koaupoBke UTF-8.
Tabnuua, coxpaHéHHas B TEKCTOBOM QopMare, MOXKET OBITh OTKphITA B JHOOOU
mporpamme JJis MPOCMOTpa TEKCTOBBIX (HalIoB.

CSV-dopmar mnpencraBisier co0oil  JgaHHBIE, pa3Aci€HHbIE  TaOyISIUEH,
coxpanénnbie B koaupoBke Unicode. Tabnuia, coxpanénnas B CSV-popmare, MOKET
OBITH OTKPHITA JIFOOOM MPOrpaMMoil AJig pabOoThI € AJIEKTPOHHBIMU Ta0IUIAMU (HapUMep,
Microsoft Excel uau Open Office Calc).

PDF-¢popmar npencraBisger co0oil  ¢opMmaT NEPEHOCHMBIX  JOKYMEHTOB,
UCTIONIB3YEMBId B MPOrpaMMax-MPOCMOTOPIIMKAX JTOKYMEHTOB (Takux kak Adobe
Acrobat).

ABTOMATHYECKOE COXPaHEeHHEe (AKCIOPT) KypHaJa
Knonka &/, npucyTcTByIomas B OCTOSHHBIX OKHAX IIPOCMOTPA JKypHaaa COOBITHH,
MO3BOJIIET HACTPOUTh aBTOMATHYECKOE COXpaHEHHUE (IKCIIOPT) KypHasia Mo PaclrCaHUIo.
Tak xak »Ta QyHKIHS 00IIas A BCEX THUMOB OKOH MPOCMOTPA CTAaTUCTUKHM U KypHaJa
coOBITHH, €€ OnMcaHne MPUBECHO B IaBe « ABTOMATUYECKUE OTUETHI.



12. YcTaHOBKA NOPOroBbIX 3Ha4YeHUn

[TapameTpsl mporpamMMmbl THOJIJEPKUBAIOT YCTAHOBKY MOPOTOBBIX 3HAYEHUH,
HapylIeHUE KOTOPBIX OyAET MOACBEUMBATHCS B PAa3HBIX YACTAX MPOTpaMMBbl (HarpuMmep, B
OKHE CMHCKa YCTPOMCTB B PEXHME PEaTbHOTO BPEMEHU WM MPHU MPOCMOTPE APXUBHBIX
JTAHHBIX B OKHAX IIPOCMOTpPA CTATUCTUKH).

JIns 3agaHus TOPOTrOBBIX 3HAYECHHM HAXMHUTE IMPABOM KHOIKOW MBIIIK MO
napameTpy ¥ B OTKpBIBIIEMCS MEHIO BeiOepuTe «HacTpoitkm» - «IloporoBeie 3HaUCHUSN.
OTKpoOeTCst OKHO CITUCKA MOPOTOBBIX 3Ha4YeHMM (puc. 12.1).

-~

HacTpOMKHW NOPOroBbiX 3HAYEeHHUH x

IR

w“F oK 5 otmena

Puc. 12.1. OxHo crniicka MOPOroBbIX 3HAYEHUH

Knomkamu B, B u M ocymecrBnsercs coorBercTBeHHO n00aBIeHME,
peIaKTHPOBAHUE U yHaJeHHe OPOTOBBIX 3HAYCHHI TapaMeTpa.

OKHO HACTPOWKH MOPOTOBOTO 3HAYCHHMSI MTapaMeTpa MoKa3aHo Ha pucyHke 12.2.



HacTpoWKHU NOPOroBoro 3HA4YeHMUAa X

(v AkTuBEH

3HaYMMOCTE

CpenHan -
HanpaeneHue

MpeebiweHne -

FHaveHue (*C)

[ « 23,0 v |

& 0K % oOrmena

Puc. 12.2. OxHO HACTPOWKH MOPOTOBOTO 3HAYCHHS ITapaMeTpa

®dmar «AKTHUBEH» OIIpecaACiIsICT COCTOAHHC IIOPOroBOro 3HAYCHHA. HeakTuBHEbIE
IIOPOT'OBLIC 3HAYCHUA 06pa6aTBIBaI-OTC5I HpOFpaMMOﬁ TaK, KaK CCJIN ObI UX HE OBLIO.

Crnucok «3HAYMMOCTB» COJEPKUT BapUaHThl 0003HAYEHMH, KOTOpble OYayT
MCIIOIb30BaThCs [UISl MHMKALMM HapylIeHHs 3TOr0 IOPOrOBOIO 3HAYEHHUS B PAa3HBIX
yacTaX nporpaMmbl. Huskas, cpeaHss U BBICOKAas 3HAYMMOCTb IPEICTABIEHBI
o6o3HaueHmsME «!», «11» 1«11y, a Taroke nkonkamu |, I¥ u ¥ coorrercTBeHHO.

Crmcok «HanpaBneHHe» 3az[aéT COCTOAHHEC, KOI'la IIOPOTOBOI'0 3HAYCHHA
CUUTACTCA HAPYIICHHBIM — ITPH €0 IIPEBLIIICHUN UJIM IPUHHWIKCHWH.

[Tone «3HaveHue» oOmpeneNnseT 3HAYCHHWE TOpPOroBoro 3HaveHus. [IpoBepka
HapyIIEHUs] TOPOTOBOTO 3HAUYEHHS] OCYIICCTBISIETCS BKJIIOUUTENLHO, T.. 3HAYCHHE
napametpa 23.0 OyeT cuuTaTbes HapyIIeHHeM MoporoBoro 3Hauenus 23.0.

[Tocne naxxarust knonku «OK» moporoBoe 3HaueHue 0ynetT oToOpaxaThecsi B 00IIEM
crmcke (puc. 12.3).



HacTpoOMKKW NOPOroBbIX 3HAYEHMW X

% Npesuiwenne 23,5 °C (CpeaHsa 3Ha4MMOCTL)

& DK ¥ OTmeHa

Puc. 12.3. Crincok 100aBieHHBIX TOPOTOBBIX 3HAYCHU I

Ilocne waxarua kHonku «OK)y»  crmcok IIOPOTOBLBIX 3HAYCHUM 6y,ueT
HCIIOJIB30BaThCA HpOFpElMMOI?I B PAa3HBIX e€ yacTsXx.

B okne «Cnucok YCTPOﬁCTB)) Y napaMcTpoOB, OJIA KOTOPHBIX )_'[O6aBJ'IeHBI AKTHUBHBIC

IIOPOT'OBLIC 3HAYCHU, 6YI[€T OTO6pa)KaTBCSI COOTBCTCTBYIOIIAA HMHAWKAIUA — [Fm (pHC.
12.4).



CNUCOK YCTPOWUCTB #1 X

|||| I@II%I I@H@l I@I
4 [EBce npubopsl
4 @VBTM-TML (r1.02)
4 @Kanan 1
- oa3mea
@58 [H, %]
@ 100 [B, %]

Puc. 12.4. ITapameTp ¢ mOpOroBbIM 3HAYEHUEM B OKHE CIIMCKA YCTPOICTB

B okHax mpocMOTpa CTaTUCTUKM B TaOJIMYHOM BHUJE 3HAYEHUS, HApYIIAIOIINE
BBICTABJICHHBIE TTOPOTOBBIE 3HAYCHHs, OyAyT mOMeUYeHbl cuMBoOIaMu «!», «!!» mmm «!!1y,
COOTBETCTBYIOIIIME HU3KOW, CPEAHEW M BBICOKOW 3HAYMMOCTBIO MOPOTOBOTO 3HAYCHUS
(puc. 12.5).

B oxHax mpocMoTpa CTaTUCTUKH B rpaUueckoM BHJIE TIOPOTOBBIC 3HAUYCHUS OYyAyT
HApUCOBAHBI OT/ICNIbHOM JuHKEH (puc. 12.6).



Tabnwua: UIBTM-7M1 (rl.02) x

= J|@ 00:00:00 % 01.06.2023 ¥ | 23:59:59 3 (06.06.2023 | v | @[] |F5|H
NaTa/epemn T, °C H, % B, %
01.06.2023 08:21:24 24,7 (11} 58 100
01.06.2023 08:16:24 24,5 (11) 58 100
01.06.2023 08:11:24 24,4 (11) 58 100
01.06.2023 08:06:24 24,2 (11) 58 100
01.06.2023 08:01:24 23,9 (11) 58 100
01.06.2023 07:56:24 23,8 (11} 58 100
01.06.2023 07:51:24 23,6 (!!) 58 100
01.06.2023 07:46:24 23,3 (11) 58 100
01.06.2023 07:41:24 23,1 (1) 58 100
01.06.2023 07:36:24 22,9 58 100
01.06.2023 07:31:24 22,5 58 100
01.06.2023 07:26:24 22,2 58 100
01.06.2023 07:21:24 21,9 58 100
01.06.2023 07:16:24  21.4 58 100
01.06.2023 07:11:24 21,1 58 100
01.06.2023 07:06:24 20,8 58 100
01.06.2023 07:01:24 20,8 58 100
01.06.2023 06:56:24 20,9 58 100
01.06.2023 06:51:24 20,8 58 100
01.06.2023 06:46:24 20,8 58 100

Puc. 12.5. Ianukaius moporoBsIx 3HaYCHUH B OKHE TIPOCMOTPA CTATHCTUKU B TAOJIMYHOM BHJIE




Npacpuk: UMBTM-7M1 (r1.02)/T, °C H
[E)l® ocoomoe 3 [olos.2023|w| |23:59:59  § l04.06.2023 |v| |Z5[EHd

rpaguk: METM-TM1 (r1.02)/T, °C
01.06.2023 00:01:24 - 01.06.2023 15:35:34

(T5c] F—T-C

27

24,5

00:00:00 02:00:00 04:00:00 06:00:00 08:00:00 10:00:00 12:00:00 14:00:00

Puc. 12.6. I/IHI[I/IKaI_II/IH MMOPOTOBbIX 3HAYCHHUH B OKHE npocMoOTpa CTATUCTHKHU B I‘paq)I/I‘IeCKOM BUIC



13. ABTOMaTU4YeCKue OT4YeThI

Eksis Visual Lab moxxer aBromaTtruecku HopMHpPOBATh M SKCIIOPTUPOBATH OTUETHI
U3 TIOCTOSHHBIX OKOH IMPOCMOTpPA CTATHCTHKH M JKYpHAala COOBITHH IO PaCIUCAHUIO.
®aiibl 0OTYETOB MOTYT OBITH OTIPABJIECHBI [0 AJICKTPOHHOW MOYTE MM COXPAHEHBI Ha
muck. @DyHKIMOHAI  aBTOMATHYECKMX  OTYETOB — HACTPAMBAETCS  KHONKOM 1,
pacIoNIOKEHHONM B IPAaBOM YacTH MaHEIH HHCTPYMEHTOB IIOCTOSIHHBIX OKOH (OKOH
IPOCMOTPA CTATHCTHKH B TAOJMYHOM M TPpaUUECKOM BHIAX, a TAKKE OKOH MPOCMOTpPA
KypHaja COOBITHIA).

Bxmanka o0mux HacTpoeK OKHAa aBTOMATUYECKOTO OTYETa TMOKa3aHa Ha PUCYHKE
13.1.

HacTpoWKHW aBTOMaTU4Y4eCKOro oT4érta X

O0wmre HacTporkn | MonydaTenw

| AKTHESH
Pacnucanue
Q) @
| BT, 18:00

Bnvsaiwes cobbime
07.07.2026 18:00:00

OpMaTEl IKCNOPTA

TXT
Csv
/| POF
JSON
oF 0K
5 OTMEHa

Puc. 13.1. O6uue HaCTPOMKH aBTOMAaTHYECKOT0 OTUETa
dnar « AKTUBEH» onpeaAciIsiI€T BO3MOXKXHOCTb I'CHCPAIH aBTOMATHYICCKOT'O OTYéTA.

Cnucok «Pacriicanue» COACPKHT BPEMEHHBIC IPABHIIA, OMPEACIISIONNE MOMEHT
CO3JIaHMs M1 00PA0OTKH aBTOMATUYECKOr0 OTUYETA.

Koonku @, # u © m03BONAIOT COOTBETCTBEHHO N00ABHTh, PEJAKTUPOBATH M
yIAUTh BpEMEHHOE MpaBuio. diar HAMpOTHUB AIEMEHTOB CIUCKA ONPEACISIIOT WX



COoCTOsSiHME (HEaKTUBHBIE NpaBWJa HE OOpaOaThIBAIOTCS MpPH ONPEACIIEHUH MOMEHTa

IreHCpanu aBTOMAaTHUYICCKOTO OT‘léTa).

B mone «bnmxaiimee coOwsiTHe» oToOpaskaeTcsi Onwkaifliee BpeMs TeHEpaluu
aBTOMATHUYECKOT0 OTYETA UCXOA U3 3aJAHHOTO PACIIMCAHUS.

Onarun  «Dopmatbl SKCIOPTa» OMPENCNAIOT THUMBI (aillioB, B KOTOPBIX OyIyT
HKCIIOPTUPOBAHBI JaHHbIE OTUETA. J[0JKEH ObITh OTMEUEH XOTs Obl OMH U3 (IIaros.

OKHO HaCTPOWKH BPEMEHHOTO MpaBuia MOKa3aHo Ha pucynke 13.2.

PacnucaHume x
| AKTHESH
YactoTa
ExeHenennHo -
lleHn
BTopHMx -
-
Epema

1p

18:00:00
Envanwee cobbimhe
07.07.2026 18:00:00

MpoM3B0ALHBIA MHTEPEAN JaHHBIX OTUETA

Hegenm hd
ag# OK
3¢ OTMEHa

Puc. 13.2. OxHO penaKkTHpOBaHUST BPEMEHHOTO TIpaBUIIa

@nar «AKTUBEH» OIpPEAENSIET COCTOSHUE BPEMEHHOIO MpaBuiia (HEAKTHUBHBIC
npaBuiia He 00pabaThIBAIOTCS MPH ONpPEACICHUH MOMEHTA T'€Hepalli aBTOMATUYECKOTO

0OTu€Ta).

Brimagatomuii ciiricok «YactoTay 3a7a€T MepruoIUIHOCTh COOBITUSI — €KEMUHYTHO,
€Ke4acHO, €KEJHEBHO, €XKCHEICIILHO HJIM €KEMECSIUYHO.

[Tone «JleHb» JOCTYMHO MpH €XKEHEETLHON MEPUOTUIHOCTH COOBITHS U MO3BOJISET

BBIOPATH JIEHb HEJIEIM HACTYIIJICHUS! COOBITHSI.



[Tone «Hucno» 10CTymHO MPH €KEMECTIYHON MEPUOAMUYHOCTH COOBITHS U MO3BOJISET
BbIOpaTh JIeHb Mecslla (Y4ncio) HacTymieHus coositus. Joctynen nepuon ¢ 1 mo 31, a
Takke BapuaHt «llociennuil 1eHs Mecsauay.

O6paTI/ITC BHHUMAHHUC, YTO CCJIN BI)I6paHHO€ qUCJIO IIPCBBINIACT KOJIUYCCTBO I[HCﬁ B
MCCAILC, COOBITHE B 3TOM MECAIC HC HACTYIIUT.

B none «bnmxaiiiee coObiTHe» oTOOpaXkaeTca Onmxkaiiiiee BpeMsi HACTYIUICHUS
COOBITHUS UCXO/IS U3 YKa3aHHBIX MapaMeTPOB.

[Tone «Bpems» nOCTymHO IpH JIF0OON BBIOPAHHOW YacTOTE U OIPEAEISAECT BPEMs
IHS, KOrJa JOJDKHO MpOU30MTH coObiTue. Ilpym eXeMHHYTHOH 4YacToTe HEOOXOAUMO
yKa3aTh, B KaKyl CEKYHJY JOJDKHO Mpou30UTH coObitue. [Ipu exedacHoil — MUHYTY U
CEeKyHIy. B ocTalbHBIX Cily4yasx — 4ac, MUHYTY U CEKYHAY.

®nar «IIponu3BOIbHBIN UHTEPBAN JAHHBIX OTYETA» MO3BOJSET YCTAHOBUTH MEPHUO]
BBIOOPKM JIAaHHBIX, 32 KOTOPBIM OyneT copmupoBaH aBroMaTuyeckuid otyé€Tt. Eciu oH
3a/1aH, TO BbIOOpKa daHHBIX W3 BJ] Oymer mpousBepeHa CTPOro 3a yKa3aHHBIA MEPUOJ
BpEMEHHM (HayMHasi OT MOMEHTa BPEMEHHM, KOIJa JOJKEH ObITh CTCHEPUPOBAH JaHHBIN
aBTOMATHYECKUU OTYET).

Eciu ¢uar «IIpou3BonbHBIA MHTEpBal JAHHBIX OTUETa» HE 3aJlaH, TO MEpPHOJ, 3a
KOTOpbI  OyneT (OpMHUpPOBATHCS ~ aBTOMATHYECKUH  OTUET, ONPENENIseTcs  €ro
pacnucanueM. [[ns exxenHeBHOM reHepanuu oTuyé€t opmupyercs 3a nocienanue 24 daca,
JUISl €KEHEJETIbHOM TeHEPALMU — 3a MOCIEAHUE 7 CYTOK, ISl €KEMECSIYHON M'eHEepaluy —
3a mocieaaue 31 cyTok.

O0paboTka CO3IaHHOTO aBTOMATHYECKOTO OTYETAa OMPEAeNseTCs HaCTpOKaMmu,
3aJ]aBacMbIMH BO BTOPOH BKJIaJIKe OKHA HACTPOMKH aBTOMaThu4eckoro otuéra (puc. 13.3).



HaETPﬂﬁKH aBTOMaATHYECKOro oT4éra x

ObwKe HAacTpORKK Monyyarenu
LWabnod MMeHn daina oT4ETa
[<MAME>]_<SDD=<SMM=><SYYYYs-<SHH><SNMN>_<EDD><EMM><EYYYY=-<EHH><ENMN=> @

[ | OTnpaewuTe No 3NeKTPOHHOA NoYTe

CNMCKM NoAydYaTenen no 3NeKTPOHHOM NouTe

[ | CoxpanmnTh B Manky
3arpy3nTe Ha FTP-cepaep

S
8] 4

5 OTrMEHS

Puc. 13.3. Bkiagka HaCTpOWKH MOTydaTesnell aBTOMaTHYECKOTO OTYETa

[Tone «lllabmon wumenu Qaina orTu€ray 3amaéT UM coxpaHsemoro ¢aiina
aBTOMATHYEeCKOTro oT4éTa. [ MCMOoab30BaHUSI JOCTYIHBI HECKOJIBKO TMEpPEMEHHBIX
(puc. 13.4), mo ymoiuanuio  HasBaHue (aiia oTuéTa TeHepupyercss MO0 malIoHy
«[<Ha3Banme okHa>] <mata W BpeMs Hauyaja MepHOAa> <aara W BPEeMsl OKOHUYAHHS
nepuoga>» (Hanpumep, «[Tabmuma #1]_11122023-1500_12122023-1500»). Ecnu ¢aiin ¢
MOJIYYMBIITMMCS UMEHEM YK€ CYIIECTBYET, IporpamMma IMOnmpoOyeT mepe3anucarbh €ro
COJIEPKUMOE.



MepemeHHble onA WwabnoHa uMmeHn hanna oTyéTa x

MepeneHHbIe 40A WabnoHa MMeHK @aina oT4éTa
<NAME> - Ha3EaHWE OKHA OTYETS;

<5YYYY=> - rog Hadana nepuoaa -::uTl-l'E‘_a:

<SMM= - MeCAlU Hadana neproga oTYeTa,

<SDD= - NeHb Havyana Nnepuona oTYETa;

<SHH= - yac Hayana Nepuoga oT4ETa;

<SMMN= - MHHYT2 Ha4ana neproda 0TY4ETE;

<555 - CeKYHOA HAYana Nepuoda oT4eTa;
<EYYYY>-rof 3aeeplleHlA Nepruona oTuéTa;
<EMM= - MecAl 3aEeplWeHWA NepHoaa OTYETa,
<EDD= - feHL 33BEpLUEHHA NepHoa OTYETa,
<EHH= - yac 32BeplUSHMA NEPHOAa OTYETS;
<EMM= - MMHYTA 33B2DIWEHNA NepUona OTYETS,
<ES5= - CEKVHIE 338EPIUSHMA NepModa OTYETa;
<TICK= - KONMUECTE0 MUIAMCEKYHD, NPOWeOWKE C MOMEHTS 3anycka OC,

&2 oK I
£ |

OTMeHa

Puc. 13.4. JloctymnHble /U1 UCTIONB30BaHUS B Ma0JI0HE HMEHU (aiiya nepeMeHHbIe

O®nar «OTnpaBuTh 1O DJIEKTPOHHOW TMMOYTE» M COOTBETCTBEHHBIA CIIHCOK
ONPENEISIIOT BO3MOYKHOCTH OTIPAaBKM CO3JAHHOIO OTYETa IO JJIEKTPOHHOM IIOYTE.
Hactpoiika nogkiiroueHust K cepBepy UCXOIAIEN TOUYTHI U CIIUCKOB MOJIy4YaTesIel ONMcaHa
B noJiryiaBe «OMOBEIEHUS 0 JIEKTPOHHON MOoYTe» I1aBbl « OMOBEIIEHUS O COOBITUSIX.

®nar «CoXpaHHUTh B MAINKY» U COOTBETCTBYIOIIAS] KHOMKA MO3BOJISIOT 33/1aTh MECTO
coxpaHeHus (pailyioB aBTOMAaTUYECKOr0 OTYETa Ha KECTKOM JucKe. Ecnu yka3aHHas marnka
JUTsl COXpaHeHus (aiioB HE CYIIECTBYET, ITporpaMMa MOoMbITaeTCs €€ COo3/aTh.

®mnar «3arpy3uth Ha FTP-cepBep» mo3BoJsET 3arpy>kath reHepupyeMble OTUETHI Ha
yIanéHHbIN cepBep 1o npoTokory FTP.

[Tone «Ynmanéuuerii myTh» 3agaéT MECTO Ha cepBepe, Kyna OyneT 3arpyxeH
ABTOMATUYECKUM OTUET.

Hacrpoiiku o6mux mapamMeTpoB 3arpy3ku JaHHbiXx Ha FTP-cepBep ocymecTBisieTcs
yepes riaBHoe MeHIO nporpammbl: «Kouguryparusn» - «FTP-3arpy3unk» (puc. 13.5).
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Puc. 13.5. Oxno nacrpoiiku FTP-3arpy3unka

[Tonst «Cepep» u «Ilopt» 3amarot IP-agpec/umst xocta u ceTeBoi MOPT yAaIEHHOTO
cepsepa.

Breimagatomuii  cirucok  «3amuTa  COSAMHCHHS)  OMPEACISIeT HCIOJIb30BaHUE
mudpoBanus (MIpuU W3MEHEHUW BBIOOpa 3HaueHue mois «llopT» Takke MeHseTcs Ha
PEKOMEHIyeMOE).

[Tons «JIorun» u «Ilaponby 3amaroT qaHHbIe U1 aBTOpu3anuu Ha FTP-cepsepe.

[Tome «Ilanmka» 3amaér mnyTh, MO KOTOPOMY 3arpy3ydK MEPEeHAET MOCIe
MOAKITFOUCHMUS.

Knonka «IIpoBepuTh» MO3BOJISIET yCTAHOBUTH MMPOBEPOYHOE COCTUHEHUE U BBIBECTHU
KypHaJ 1Jis1 00JIEr4eHUs TUarHOCTHKHU.

JlomkHO OBITH 3a1aHO XOTS OBl OJTHO HA3HAYCHHUE aBTOMATHYCCKOTO OTYETA.



14. Bbluncnsaemblie napaMeTpbl U TOYKU NnepecyeTa

Eksis Visual Lab mo3Bosser m00aBidaTh K HMEIOLMIEMYCS y MPUOOPOB HAOOPy
U3MEpPSICMbIX IapaMeTPOB  BBIYMCISCMBbIC (TMEPeCUETHBIC) MapamMeTpbl. 3HAYCHHS
BBIYKMCISIEMBIX [TAPAMETPOB HE BBIYMTHIBAIOTCS M3 MPUOOPOB, KaK 3HAUYCHHS U3MEPACMbIX
apamMeTpoB, & BBIYHUCIISIOTCS IPOrPAMMOI aBTOHOMHO, TTOCJIC 3aBEPILICHHS BEIYUTHIBAHUSL.

bnaronapst BeluncCiIsieMbIM MMapamMeTpaM MOYKHO ITOJIYYHUTh JAHHBIE, BBIXOJSIIUE 3a
paMKH BO3MOKHOCTEH Mpubopa (Hampumep, 3a7aTh MEPECUYET 3HAYEHUS] OTHOCUTEIbHON
BJI&KHOCTH U TEMIIEPATYPHI B TPATyChl TOUKM POCHI WM MOJCYUTATH CPEAHEE 3HAYCHUE
TEMIIEpaTyPHI C JecITKa MPUOOPOB).

Brraucnsiembie mapaMeTpbl BO MHOTOM QHAJIOTHMYHBI M3MEPSIEMBIM TIapaMeTpaM —
JUTSI HUX TaK )K€ MOYKHO 3aJ1aTh MOPOTOBBIE 3HAUYEHWS, BHIBECTH Ha TpaduK, MOCTPOUTH
TaOJIUIy U T.J.

Bbl MoxeTe 100aBUTh B MPUOOp JTH000€ KOJIUYECTBO BBIYHUCISEMBIX MapaMeTpPOB.
[Topsinok BBIYMCIEHUS TMEPECUETHBIX MapaMEeTPOB B paMKax OJHOro mnpubopa Oyxaer
COOTBETCTBOBAaTh MX PACIOJOKEHUIO B CTPYKType mnpuOopa (TIEpPBBIMH BBIYUCISIOTCS
3HAYEHUS apaMeTPOB, PACIIONOKEHHBIX BBIIIIE).

OGpaTuTe BHUMAaHHE, YTO pa3Hble MPUOOPHI MOTYT OINpPALIUBATHCS MapaIeIbHO B
a000i  ouep&aHOCTH, U, COOTBETCTBEHHO, IIOPSAOK BBIUMCICHHMS 3HAYCHUH HX
MEPECUYETHBIX NTAPAMETPOB HE ONPEAECIIEH.

JIist moGaBieHUsT BBIYMCIISIEMOTO MapaMeTpa HaXMUTE MPaBOil KHOMKOW MBIIIH 10
KaHally mpubopa U BbIOepUTe MYyHKT «J[00aBUTH BBIYUCISAEMBIN mapameTpy». OTKpoeTcs
OKHO J100aBJIcHHs BbIUncisieMoro napamerpa (puc. 14.1).



JobasneHWe HOBOro NnapameTpa x
TWM 3HAYEHKMA NapaMmeTpa
| Hcno € Nnasakwlen ToYKoN - |
¥  Otmena | b Bnepén |

Puc. 14.1. OxHo n06aBiIeHUS BBIYUCISIEMOTO MapaMeTpa

[Ipouecc nobaBiaeHUsI COCTOUT U3 TPEX ATANOB. BHIOOP TUIA MapameTpa, yKa3aHUe
00IIMX HACTPOEK MapaMeTpa U yKa3aHHuEe HACTPOEK BbIUYMCICHUS.

Ha »stane BmiOOpa Tuma mapamerpa ykKa3blBaeT THUIl €ro 3HadeHusa. B Tekymiei
BEPCUM MPOTPAMMBI I BBIYUCIISIEMBIX MapaMeTPOB JOCTYIEH TOJIbKO ¢opMaT duciia ¢
IJTABAIOIIEH TOUKOH.

Ha »tame BBoma oOmmx Hactpoek (puc. 14.2) yka3bIBarOTCS Ha3BaHHWE, CHMBOJI,
CIIMHUIIBI U3MEPEHHUSI, OTIMCAHUE U PAa3PSATHOCTD BEIUMCIIIEMOTO MTapaMeTpa.
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Puc. 14.2. O0mue HACTPOMKHU BBIYUCIIIEMOTO TTapaMeTpa

ITone «Ha3Banue» 3ama€T MOJHOE HA3BAaHUE MPEACTABIACMON IMapaMeTPOM
(U3UYIECKON BEITMYNHBI.

[Tone «CumBom» 3ama€T KpaTkoe OO0O3HAUYE€HHE MPEACTABISIEMON MNapaMeTpoM
(U3UIECKON BEITMYNHBI.

[Tone «Emuaunel um3mepeHus» 3ama€T E€AUHUIBI U3MEPEHUS MPEACTABISIEMON
napamMeTpoM (U3MYECKOW BEIUYHMHBL. JTO TIOJIE MOXKET OTCYTCTBOBAaTh, €CIU THII
rapaMeTpa He MPEAnoiaracT €AUHALl U3MEPEHUS.

[Tone «Onucanue» MO3BOMSET 3a7aTh KOMMEHTApUI K MapameTpy, KOTOpbIil OyaeT
0TOOpaxaThCsl B pa3HbIX YaCTAX MPOTPaAMMBI.

[Tone «Pa3psaHOCTBY» 3a1aéT TOYHOCTH (KOJIMYECTBO 3HAKOB IOCJE 3amsiToi), C
KOTOPOH MPOUCXOAUT U3MEpPEHHE MPUOOPOM (PU3NYECKON BETUYMHBI. DTO TIOJIE MOXKET
OTCYTCTBOBATb, €CJIM THII IAPAMETPA HE SBIISIETCA YUCIIOM C IIJIABAOLIEN TOUKOU.

Ha »srame BBOoma HacTtpoek BelumcicHus (puc. 14.3) yka3pIBalOTCS HACTPONKH
BBIYUCJICHUS 3HAYEHUS MMapaMeTpa.
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Puc. 14.3. HacTpoiiky BEIYUCIICHUS BEIYHCIISIEMOTO ITapamMmeTpa

Crmcok «HepeMeHHble» COACPIKUT I[O6aBJ'I€HHI>Ie HU3MCPACMBIC M BbIYHCIIACMEBIC
[mapamMcCTphl, HCITIOJIB3YIOIHCCA JJIsA OIIpCACIICHUA 3Ha4YCHUA HaCTpanBacMoro

BhIUKCIgeMoro mnapamerpa. Kuonku @ n & mno3sBonsioT cooTBETCTBEHHO N00aBUTH U
YAAJIUTh IEPEMEHHBIE.

[Tone «®opmyna» 3a1aéT NMpaBUI0 BBIUUCICHUS 3HaUYeHUS mapamerpa. B dopmyne
MOTYT MPUCYTCTBOBATh KaK EPEMEHHbIE (3HAUEHUS IPYTUX U3MEPSEMbIX U BBIUUCIISIEMbIX
napaMeTpoB), TaK U KOHCTaHTHI (0OpaTHTE BHHUMAHHUE, YTO JCCATHUYHBIA Pa3JICIUTENb —
touka). [lommep)kuBacMble OIEpalMd W OINEpaTophl: cliokeHHe (+), BbruuTanue (-),
ymHoOxenue (*) u nenenue (/).

Kpowme toro, B hopmysie Takxke MOTYT ObITh UCIIOIb30BaHbl (PYHKIIUH:

e Min(A, B) — Bo3Bpamaer MUHHMAJIbHBIA apryMeHT (BO3MOXKHO KaCKaIHOE
HCIIOJIb30BaHUE);

e Max(A, B) — Bo3BpamaeT MaKCUMaJbHBIH apryMeHT (BO3MOXHO KacKaJHOE
UCIIOJIb30BaHUE);

e RHumToDP(°C, %) — koHBepTHUpyeT 3HAu€HHE TPOIEHTOB OTHOCUTEIHLHOU
BJI&KHOCTH B IPAJyChl TOUKU POCHI;



e RHumTOPPM(°C, %) — koHBepTHUpyeT 3HAYCHHE IPOIEHTOB OTHOCUTEIHLHOM
BJIQKHOCTH B MUJUTHOHHBIC J0JIH;

e RHumToGM3(°C, %) — KoHBepTHpPyeT 3HA4YCHHC IPOLIEHTOB OTHOCHTEILHOM
BJIQXKHOCTH B TPaMMBbI Ha KyOUYECKHIT MeTp;

e DPTORHUM(°C, °Ctp) — KOHBEpTHpYET 3HAUEHHUE TPaATYCOB TOUYKH pOCHl B
TIPOIEHTHl OTHOCUTEIHLHOU BIIAYKHOCTH;

e DPToOPPM(°C, °Ctp) — KOHBEpTHpPYET 3HAY€HHE TPaJyCoB TOUKH POCHI B
MUJUTHOHHBIE JIOJI;

e DPTOMGM3(°C, °Ctp) — KOHBEPTHPYET 3HAUYEHUE OTHOCUTEIHHOW BIAKHOCTH B
MUJUTATPAMMBbI Ha KYOHMUeCKHIA METp.

[Ipumep HACTpPOWKH BBIYMCIAEMOTO MapaMeTrpa Ui Iepecuéra 3HAYEHHUS
OTHOCUTEIHFHOM BIAXKHOCTHU B TPalyChl TOUKH POCHI MMOKa3aH Ha puc. 14.3.

Ecim gopmyna Oblia 3ajlaHa HEKOPPEKTHO (HENpaBHIIbHAS (PYHKIIHS, TIEpeMEHHAas
omepanus 4 T.JA.), TO UBET €€ TekcTa OyneT KpacHbIM, a kHomka «OK» HemocTynmHoN aJis
Haxxatus (puc. 14.4).

HacTpoWKH BbIYMCNEHUA x
MNepemMeHHBIe
Q@
OBbo3Ha4veHune MapameTp
X0 METM-7 M 1/T, °C
X1 MBTM-7 M 1/H, %
DopMyna
[RHUMTODP(X0, X2) | @
OK.
3 OTMmeHa

Puc. 14.4. HexoppekTtHas popmyrna

OOpatuTe BHHMMaHUE Ha TIOPSJAOK OMNPEIENICHUs] 3HAYEHUM BBIUMUCISIEMBIX
napameTpoB. (CHayana TPOUCXOJIUT BBIYMTHIBAHWE 3HAYEHUH BCEX M3MEPSEMBIX
napamMeTpoB mpuOopa. 3areM MPOUCXOJUT BBIYMCICHHE 3HAYEHUW BBIYUCISIEMBIX
napamMeTpoB B TOM IOpsIKE, B KOTOPOM OHM Jo0aBieHbl B mnpubop. He cuenyer



HCIIOJIB30BATL B KAYCCTBC ICPCMCHHBIX TC BBIYHUCIIAACMBIC IIAPAMCETPBI OJJHOI'O M TOT'O JKC
HpI/I60pa, KOTOPBIC HAXOAATCS BBIIIC I10 CIIUCKY.
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Puc. 14.5. Beruncnsemslii mapamerp B paborte

Hactpoliku BbIYMCISEMOrO MapaMeTpa B JaJIbHEUIIEM MOXHO U3MEHUThH YEPE3 Er0
MEHIO ITPaBOM KHOIIKY MBIIIH.

Brruucnsembie mapaMmeTpbl MOTYT OBITh CKOITMPOBAHBI B TOT K€ WJIU JAPYrod KaHaj
TOTO € WK JAPYroro npubopa HakaTueM kKomOuHanmu kiasuin Control+C u Control+V.
[TogpoOHoe onucanue (PyHKIIUM KOTTMPOBaHUSA CM. B nojriaBe « KonupoBaHue M BCTaBKa
npuOOPOB, KAHAJIOB U MAPaAMETPOBY.

IlepecyéT 3HAYEHUI BBIYMCIASIEMBIX IAPAMETPOB
Eciu mepemeHHBIC, WCIONB3yeMbI€ BBIUMCISIEMBIM IapamMeTpoM mpudopa,
MPUHAIICKAT ITOMY >K€ MPUOOpPY, TO B MEHIO MPaBOM KHOIMKH MBIIMK Mpudopa Oyner
noctyneH myHKT «[lepecuntaTh 3HaUSHHSI BEIYMCIIIEMBIX TTapameTpoBy (puc. 14.6).
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Puc. 14.6. Menio npubopa ¢ MyHKTOM Iepecuéra 3HaueHUI BHIYHUCIISIEMBIX TTapaMEeTPOB

IIpu BBI30OBE 3TOM (YHKIHMHM TporpaMma 3alpoOCHT Yy IOJIh30BaTENs IEPUOJ, 3a
KOTOPBI HEOOXOAMMO TIEPECUMTATh 3HAYCHUS W BBIMOJHUT TIEPecUéT I  TexX
napamMeTpoB, JIAHHBIX KOTOPBIX MOXHO B3STh W3 3TOro ke npubopa. 3HAUYCHUS
BBIYHCIIIEMBIX MMapaMETPOB, MEPEMEHHBIE KOTOPBIX CCHUIAIOTCS Ha MapaMeTphbl JPYTrUX
pudOpoB, OyIyT OCTABIICHBI 0€3 U3MEHEHUI.

OTta (bYHKHI/IH MOJKET OBITh HCIIOJIL30BaHa HJIA 3allOJITHCHUS IIapaMCTpa JaHHBIMH
IIOCJIC €TI0 CO3JaHu:A, a TAKIKC B ClIy4aC N3MCHCHUA CT'O (I)OpMYJILI.

Touka nmepecuéra
Jlns co3manus BerumcasieMbix mapameTpoB B EKsis Visual Lab cymectByer ocoObiii
tun npudopa — «Touka nepecuéra». B okHe g00aBIeHUs HOBOTO MPUOOpPa OHA HAXOAUTCS
B Kateropuu «Jlpyrue» (puc. 14.7). YV Touku nepecuéra HeT MHTEpdeiica CBA3M, TaK KaK B
He€ MOTYT OBITh JOOABJICHBI TOIBKO BBIUUCISIEMBIC TTAPAMETPHI.



JobaeneHwe HoBoro npubopa x

Tun npwbopa

| Opyre - |
Mopudmkaunsa npubopa

| To4ka nepec4eTa v |

BUpTYaneHeid Npubop ONA CO3OAHWA BEMUCAAEMBIX NApaMeTpoE,
obpabaTeiBalWMiA faHHee apyrux npubopos.

| CHa4ana eeibpaTh cnocob nooknwYeHua Npubopa K KOMNbOTERY |

| OTmena | (k. Brnepén |

Puc. 14.7. Touka nepecyéra B OKHE J0OaBJICHUS HOBOTO MPUOOpa

JUist noGaBneHusi KaHaia B TOYKY MepecuéTa HaKMHUTE MO HEW MpaBod KHOMKOMN
MBIIIIK B OTKpBIBIIEMCS MeHIO BbiOepuTe «Jl00aBuTH KaHam». Bbl MoxeTe mM00aBUTH
A1000€ KOJMYECTBO KaHAJIOB MCXOJS M3 HEOOXOAMMOCTHM M JIOTMKU TPyHIUPOBAHUS
BBIYUCIIIEMBIX [IaPaMETPOB.

[Tocie nmoGaBieHUs KaHAJIOB BBl MOXKETE HO0ABUTH B HUX JIFOOOE KOJIUYECTBO
BBIYUCIISIEMBIX TTApaMETPOB Uepe3 IMyHKT MEHIO ITPaBOi KHOIIKKM MBI KaHana «J{o0aBUTh
BBIYUCIISICMBIN ITapaMeTp.

Touku wu3MepeHHUs MOTYT OBITh HCIOJIB30BaHBI I cOOpa JaHHBIX C WHOM
NEPUOIUIHOCTHIO, IJIs1 yI0OCTBA UX TPYNIUPOBKH U MPOCMOTPA.
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Puc. 14.8. Touka nepecuéra B pabote




15. Mpunbopbl ¢ NnpoToKoNom obmMmeHa AaHHbIMKU Modbus

Eksis Visual Lab mo3Bosisier coOuparh AaHHBIC ¢ MPUOOPOB, MOIACPKHUBAIOIIHX
CTaHIapTH3UpPOBaHbIie MpoToKojbsl oomMena Modbus RTU, Modbus ASCII u Modbus TCP.
Takoi nmpubop MOXKHO T00ABUTH C TTOMOIIBIO MacTepa J00aBICHUS HOBOIO Ipuoopa (CM.
riaBy «OKHO CHHCKa yCTPOWCTBY, Mojpa3aen «JloOaBiieHne HOBOro mpuoopay), BEIOpaB
tun npudopa «pyrue» u moaudukanuto npudopa «I[Ipudop ¢ mpotokoom Modbus (puc.
15.1).

OOpatuTe BHHMMaHue, 4TO I Jgo0aBieHus mnpubdbopa ¢ mporokosiom Modbus
Tpebyetcs npodeccuonanphas (monnas) manensus Eksis Visual Lab.

Jobaenernne Hoeoro npubopa X

Tun npubopa

| Apyrue il
Mogwdukayma npubopa

[ Mpu6op ¢ npotokonom Modbus >

Npwbop ¢ npoTokonom obmera gaHHeiMa Modbus RTUSASCILTCP,

| CHavana eeibpate cnocob nogrnodeHns npubopa K komneloTepy

& Ormena | b Bnepég |

Puc. 15.1. Oxno no6aBnenus npubopa ¢ mporokoraom Modbus

Bxknaaka Hactpoiiku uHTepdeiica cs3u s npuoopo Modbus moxer ObITh IBYX
TUNOB: s uHTepdeiica RS-232 (com-mopr, puc. 15.2) u ans uatepdeiica Ethernet (puc.
15.3).



Nob6aenenne Hosoro npubopa x JAobaenenne Hosoro npubopa X

MHTepdeAc ceazn MHTepderc ceazn
| COM-nopT (Madbus RTU) ||| COM-nepT (Modbus ASCII) - |
Mopt Mopt

Idev/ttys0 || /dewittyso &
CKOpOCTb CBA3N CKopoCcTb CBA3N
| 115200 ~ ||| 115200 -
BUTHI A3HHbIX BUTHI AaHHBIX

4 g8 » 4 8 »
KOHTpOE YETHOCTK KOHTpONb YETHOCTU
| OTcyTCTRYeT - ||| OTcyTcTBYeT - |
Cron BuTsl Cton BuTel

4 1 » 4 1 »
AJpEC YCTPOACTBA AJpec ycTPoAcTEa

4 1 » 4 1 »
|5 ortmeHa | |41 Hasag | Bk Bnepés | & ortmeHa | 44 Hasag | B Bnepés |

Puc. 15.2. Bknaaku Hactpoiiku uatepdeiicos ceszu Modbus RTU u Modbus ASCII

Bemagarommii cnucok wnm  nosie  «llopt» 3amaér COM-mopT, K KOTOpOMY
MOJKJIFOYEHO YCTPOMCTBO.

Brimanarommii cniucok « CKOpOCTh CBSI3U» 33J1a€T CKOPOCTH CBS3U C YCTPOHUCTBOM.
[Tone «buThl JaHHBIX» ONMPEACISIIOT KOJIMUECTBO OUTOB JIAaHHBIX B OJHOM mepeaaye.

Brmmanatomuii  ciicok  «KoHTpoas 4€THOCTH» 3aa€T aaropuTM OOHApYKEHUS
OIIMOOK TIEPEeaauM C MOMOIIBIO OMTa YETHOCTH.

[Tone «Ctom OuTh» 3a1aéT KOJUYSCTBO OWTOB, 3HAMCHYIOIIMX OKOHYAHHUE
rnepeaayu.

[Tone «Anpec ycrpoiicTBay 3a1aért aapec ycrpoiictea Modbus (Slave ID).



AobaeneHue Hoeoro npubopa x

MHTEpdeAC CBAZKM

| Ethernet (Modbus TCP) -
IP-agpec/MMA XocTa

192.168.0.1
Mopt

1 502 b

MaerTudukatop npubopa

1 1 b

% oOrmena | |44 Hasap | [kl Bnepés |

Puc. 15.3. Bkiasnka nHactpoiiku uatepdeiica ceszu Ethernet
[Tone «IP-agpec/ums xoctay onpenessieT CETeBOM aapec yCTpOHCTBa.
[Tone «ITopT» 3aga€T NOPT, HA KOTOPOM YCTPOMCTBO MPUHUMAET COEAUHECHUS.
[Tone «Mnentudukarop nmpubdopay 3amaér aapec ycrporictsa Modbus (Unit ID).

Ha mocnennem srame macTepa yka3bIBalOTCs OOIIHME HACTPOMKH yCTpOWCTBa (pHC.
15.4). B kavecTBe TEXHOJIOTHUECKOTO HOMEpa MOXKHO yKa3aTh JIF000i CBOOOIHBIH HOMED.



Dobaenexne Hoeoro npubopa x

HazeaHue nprbopa

Mpubop ¢ npotokonon Modbus
TexHONOrAYECKAR HOMEp
00000001

Mepyog onpoca

Q0:0m10

1p

|| 3anyckats cnpoc npuGopa npu crapTe NporpaMmel
(w 3anucuiBaT pesyneTaT onpoca & a3y AaHHLIX

(®) Kaxaoe namepeHme

() C nepuogom

00:00:10

4P

|3 Ormena | |dd Hasag | [&¥ 3aBeplunTs|

Puc. 15.4. Bknaaka o0mux HacTpoek mpudopa

[Tocre moOaBnmenust mpubdopa ¢ mporokojom ModbuS B OKHO CIHCOK YCTPOMCTB
MO’KHO J00aBIIATh B HETO KAaHAIbI, U3MEPSIEMbIE€ U BBIYMCIISICMBIC ITAPAMETPHI.

JUist noGaBieHusT KaHala HAXXMHUTE MO MNPUOOPY NPaBOM KHOMKOHW MBI H
BBIOEPUTE B OTKPBIBIIEMCsl MeHIO «J[00aBuTh kaHam» (puc. 15.5).

(¥)  Zanyctums onpoc npubopa
¥ | Axtvsen

MpocvoTp cTatucTrim *
@5 DNobaswTs kanan
ﬁ HacTpolikg [

#  vaaname npubop

Puc. 15.5. MeHro no0aBieHUs HOBOTO KaHajia

Jlis no0aBiieHHsS HM3MEPSAEMOro MapameTpa HaKMHUTE 10 KaHaly mpubopa MmpaBoi
KHOIIKOW MBI U BBIOEPUTE B OTKPBIBIIEMCS MCHIO «/[00aBUTHh U3MEpSIeMbIil TTapaMeTp»
(puc. 15.6). OTkpoercs MacTep q00aBICHHSI HOBOTO M3MepsieMoro napamerpa (puc. 15.7).



v | Axtmsen
MpocMoTp CTETUCTHEK L

& NoBaEnTs MSMEpAEMBIR NapaMeTp

fx JoBaeuTs BENMCIAEMEIR NapameTp
@3 NepeuMeHOBaTE KaHan

m ¥ganute kKaHan

Puc. 15.6. Menro 100aBiieHHsI HOBOTO U3MEPSEMOTO MapameTpa

JDobaeneHue HOBOro M3MepAEMOro NapaMeTpa »
TN 2HaYEHA napaMeTpa
| HMcno € NNABAOLWER TOYKDRA -
#& Ormena | bl Bnepég |

Puc. 15.7. OxHO n06aBIeHHs] HOBOTO U3MEPSIEMOTO TTapameTpa

Ha mnepBoM »5rame HEOOXOIMMO yKazaTh THUI H3MEPSEMOro TapaMmeTpa B
BBIMAAAONIEM CINHUCKEe «TUI 3HAaYeHHs MapameTpa». ITO MOXKET YHCIO C IUIaBAIOMIEH
TOYKOM WJIH IEJIOE YHCIIO.

Ha BTopom 3Tane yka3siBaroTcs 001ne HacTpoiku mapamerpa (puc. 15.8).



JobaeneHne HOBOro M3MepAEMOro NapameTpa x
HazeaHuwe
Temnepatypa - |
Cumeon
T -
EqMHMLEI M3MEpEHIA
::C -
OnucaHwe
Pa3pAiHOCTE
1 1] b
|3 oOrmena | |44 Hasag | [k Bnepéa |

Puc. 15.8. O6ue HacTpoiiku J0OaBIsieMOro napamerpa

[Tone «Ha3Banme» 3amaéT TOMHOE Ha3BaHHWE MPEACTABISIEMON MMapamMeTpoM
(bU3UYECKON BETUYNHBI.

[Tone «CumBom» 3amaér KpaTkoe O0O3HAYECHHE TMPEJCTABISIEMON MapaMeTpoM
(bU3NYECKON BETMYUHBI.

[Tone «EnuHunel um3mepeHus» 3ama€T €OUHULBI U3MEPEHUS MPEACTABISIEMOU
napaMeTpoM (U3UYECKOW BEIWYMHBL. JTO TM0JI€ MOXKET OTCYTCTBOBaTh, €CIW THI
rapaMeTpa He MPEaIonaracT eINHUL U3MEPEHUS.

[Tone «Onucanue» MO3BOMSET 3a7aTh KOMMEHTApUI K MapameTpy, KOTOpbIil OyaeT
O0TOOpaXXaThCsl B pa3HBIX YACTSIX MPOTPAMMBI.



[Tone «Pa3psiaHOCTBY» 3a1a€T TOYHOCTh (KOJIMYECTBO 3HAKOB IOCIE 3amsiToM), C
KOTOPOH MPOUCXOAUT U3MEpeHHEe NMpUOOpOM (PU3NYECKON BETUYMHBI. DTO TOJIE MOXKET
OTCYTCTBOBATb, €CJIM THII IMapaMeTpa He SBJSETCS YUCIOM C TUTaBaIOLIEH TOUKOM.

Ha ¢uHanbHOM 3Tare 3aJal0TCsl HACTPOUKH BBIYMTHIBAHUS JAHHBIX MO MPOTOKOJY
Modbus 1 mapamerpsl mpeodpa3oBanus 3HaueHus (puc. 15.9).

ﬂDﬁaBHEHHEHDBDrDHSMEPHEMDTDHBPBMETPB X
DyHKLMA
1 0 »
Peructp
L 0 »
Pazmep
1 4 b

MepesepHyTs BaAThl
MepeBepHyTL CN0Ba
MepesepHyTb ABOMHLIE CNOBA
Mopagok 6aiAT (Ha npumepe 0x0123456789ABCDEF)
O0x01 0x23 0xd5 0x67
MpyUMep 3anpoca
0x00 0x00 0x00 0%00 0x00 0x06 Ox01 0x00 0x00 0x00 0x0D0 0x02
MonuHomuaneHoe npecbpasoBaHmne

0+1-x

3 Ormena d4  Hasag

& 3aBepwuth

ADEBBHEHHEHDBDFDHEMEPHEMDFDHEPBMETPE X
@yHKUUA
1 0 3
Pernctp
] 0 »
Pazmep
1 4 b

MepesepHyTs BaAThl
MepeBepHyTL CA0Ba
MepesepHyThb ABOMHbIE CNOBA
Mopagok BaidT (Ha npumepe 0x0123456789ABCDEF)
Ox01 Ox23 Oxd5 Oxb7
MpyWMep 3anpaca
0x00 0x00 0x00 0%00 0x00 0x06 0x01 0x00 0x00 0x00 0x00 0x02
Be3asHakKoBoe 3HaueHne
BUTOBLIA CABKI
] 0 »
Macka
FFFFFFFFFFFFFFFF
MenMHoMWansHee npeobpasoeaHue

0+1+x

# Ormena dd Hasag <« 3aBepwnTe

Puc. 15.9. HacTpoiiku BEIYUTHIBAaHHUS U TIPEOOPA3OBAHHS

[Tone «@yHKIMA» 3aaaéT HOMEp GyHKIMH T popmupoBanus Modbus-gdpeiima.

[Tone «Peructpa» 3amaér HOMEpP MEPBOIO BBHIYMTHIBAEMOTO pPErucTpa (Hymepanus

HAYUHAETCS C HYJIA).

[Tone pa3mep ompenensieT pa3Mep 3HAUEHUS M3MEPSEMOro mHapameTrpa B OailTax.

st gucen ¢ maBaronied TOYKOW BO3MOXKHBI pa3Mepbl 4 U 8 OalT; s EeTOYMCICHHBIX
napametpoB — 1, 2, 4 wiu 8 Gaiit. KomnuectBo untaeMbix peructpos miss Modbus-dpetima
dbopMupyeTCss aBTOMATUIECKU UCXOIS U3 pa3Mepa 3HAUCHHUS.

Onarun «llepeBepHyTh Oaiith», «llepeBepHyTh ciioBa», «llepeBepHYyTh IBOMHBIE
CJIOBa» TMO3BOJISIIOT OTPErYJIUPOBATh MOPSAIOK OAaWT B BBIUMTHIBAEMOM 3HAuU€HUU. B morne
«[lopsimok  Oaiit (ma mnpumepe 0x0123456789ABCDEF)» otoOpaskaeTcsi TeKyIIHit
HOpsAIOK OaiT.



[Tone «IIpumep 3ampoca» coxepxutr Modbus-dbpeiiM, chopMUpOBaHHEIH 110
yKa3aHHBIM BBIIIE HACTPOMKAM.

Omar «be33HakoBoe 3HaueHUE)» 3a0aET 0OpallleHNe C BRIYUTAHHBIM 3HAYECHUEM KakK
¢ 0e33HaKOBBIM (CTapIlIuii OUT YKcia OyAeT moKa3aTelieM CTaplIero paspsja, a He 3Haka).
®djrar HeTOCTYIEH IS 3HAYCHHH ¢ pa3MepoM 8 OaT.

Ilone «buToBBIM CABHI» OIPCACIICT KOJIHUYCCTBO 6HTOB, Ha KOTOpPOC 6yzxeT
CABHUHYTO BIIPABO BBIYHUTAHHOC 3HAYCHUC.

[Tone «Mackay ompenenseT 3Hau€HHE, Ha KOTOPOE OyAET JIOTMYECKH YMHOXKEHO
BBIYUTAHHOE 3HAYCHHUE.

[locnennue Tpu HACTPOMKH MPUCYTCTBYIOT TOJIBKO JUIA 3HAYEHUS LEIIOYUCIEHHOTO
THUIIA U IPUMEHSIOTCS K BBIYUTAHHOMY 3HAYCHHUIO B ITOPSAIKE CIICIOBAHUS.

Knonka «IlonmmHOMUansHOE TIpeoOpa3oBaHUE» IMO3BOJSCT 3adaTh (DUHAIBHOE
npeoOpa3zoBaHue 3HaueHUs mapameTpa. [Ipu HaxaTUM HAa KHOIKY OTKPOETCS CITHUCOK
k03 dunrenToB noaraoma (puc. 15.10).

KoadduuneHTsl noNMHOMA »

CeobogHEIA KoadduUumeHT

4 0.0 b
KoadduuyweHT npwn x'

4 1.0 b
KoagduumenT npun

¥ 0,0 v
KoadbuywenT npu »°

d 0.0 b
KospduumedT npu x*

d 0.0 b

Koath@uumeHT npw x°

q 0.0 b
L 0K
% OTmeHa

Puc. 15.10. Ciucok k03 (HUIMEHTOB MOTMHOMA, IIPUMEHSIOMIETOCS K 3HAYSHUIO TTapaMeTpa

Uroroas dopmyma: K; + KX + K3X2 + K4X3 + KeX* + KX, tie X — 10
BEIYMTAHHOE 3HAUCHHUE TTapaMeTpa.



Modbus-mmapameTpbl MOTYT OBITh CKOTIMPOBAHBI B TOT YK€ WM JPYrOW KaHAJT TOTO
Ke WIM Apyroro mpubOopa Haxathem koMOuHaruu kiaBumr Control+C u Control+V.
[TonpoGHOE ommcanue GyHKIIMN KOMMMPOBAHUS CM. B moariaBe «KomupoBaHue u BCTaBka
prOOPOB, KAHAIOB U MTAPAMETPOBY.



16. YaanéHHble npnoopbl

Eksis Visual Lab mo3Bomser coOuparh gaHHBIE C MPUOOPOB, MOAKIIOYEHHBIX K
JIpYroMy KOMIBIOTEPY C 3amylmICHHOH KOMHWeH NporpaMMbl. OTO PEaTU30BaHO
HIOCPEJICTBOM OOMEHA JaHHBIMH MEXJY KOMNHMSIMH MPOTrpaMMbl 10 mpotokoiy TCP mo
nopty 15445 (popmar manusix JSON — cM. npuoxkenune «JSON-mpoTokor oOMeHay).

JIns noGaBieHus: ynan€HHOTO THpuOopa BhIOEpUTE B OKHE 00ABIICHHS HOBOTO
npubopa tun «pyrue» u momudukanuio «Y nanéunsnii npudop Eksis Visual Laby» (puc.
16.1).

Dobaenerne Hoeoro npubopa x

Tun npubopa

l,ﬂ,p}frme =
Mogud nkaywa npubopa

| ¥aaneéuHelid npubop Eksis Visual Lab -

| | OTobpaxaTe cHATLIE C NPOWM3BOACTEE MOADUKALMM

Niwboi nprbop, onpawweaemelid Eksis Visual Lal} Ha Lpyrom KoMMbHOTEpE,

| & CHauvana eeibpate cnocob nogrnoyeHa Nprbopa K KoMnblaTepy ,

|&& Ormena | bl Bnepéa |

Puc. 16.1. JToGaBiieHre HOBOTO yIaIEHHOTO TPHOOpa



B kauectBe mHTEep(eiica cBS3M JOCTYNEH BapHaHT MPSIMOTO OMpoca yIaa&HHOM
nporpaMmel 1o npotokony TCP (puc. 16.2).

DobaeneHne HoBoro npubopa x

WMHTepdenc cBA3N
Eksis Visual Lab (TCP/IP) -
IP-agpec/uMa xocTa
localhost =
MopT
1 15445 g
| Mlcnone3oeaTe WdpoBaHKe
KopHesoW cepTuduraTt
fmntflab/RootCA.crt
CepTUdukaT
fmintflab/Client.crt
MpUBATHLIA KIHOY
| /mnt/lab/Client.key
TexHonorw4ecknid Homep yaanéHHoro npwbopa
10000000

3  OTmena 44 _Hazan [blr Bnepén

Puc. 16.2. ntepdeiic cBsi3u npu npsMOM oIpoce yaaiéHHOro npubdopa

[Tone «IP-ampec/uMs xocTay» ompenenseT yNaIEHHBIA KOMITBIOTEP, HA KOTOPOM
MIPOUCXOAUT OMPOC HHTEPECYIOIIETro mpudopa.

[Tone mopt oToOpakaeT mopT, Mo koropomy npoucxoaut T CP-coenunenue (15445).
DTy HACTPOUKY HEJIb3SI U3MEHUTb.

Onar «Mcnonp3oBaTh mudpoBaHUE» OMpEEseT UCIOIb30BaHue npoTokona TLS
IpU nepeade TaHHbIX MEeKIY KIHMeHTOM U yaanéHueiM [ CP-cepBepoM.

Knomnka «KopHeBoit cepTudukar» mo3BoJseT yka3aTh KpUNTOrpaQuuecKue JaHHbIC
s ayreHtudukanuu TCP-cepBepa — mpenocTaBieHHBIM UM cepTUHUKAT JOJDKH OBITh
MOJAMHUCAH ¢ MTOMOIILI0 KOPHEBOTO cepTU(PUKaTa, UHAUYE KIMEHT Pa30pBET COCTUHECHUE.

Kuonku  «Ceptuduxaty u  «[IpuBaTHBI  KIIOY»  TMO3BOJSIOT  yKa3aTh
Kpunrorpadudeckre AaHHBIC I ayTeHTU(HUKAuu u 1mmdpoBanus. Mcmob3yemblid
cepTuduKaT 10KeH OBITh MOJIKMCAH ¢ MOMOIIBI0 KopHeBoro ceptudukara TCP-cepsepa,
B MHOM CJIy4ae cepBep pa3opBET COEMHEHNE.



BrimeonucanHpie  gaHHBIE  MOTYT  OBITh ~ CTE€HEPHPOBAHBI  CIICIIUAITLHBIM
nporpaMmmMHbeIM obecnieueHueM (Hampumep, OpenSSL) B dopmare X509. IlonpoOuee o
TeHepalu CcM. B TpwiokeHnn «['eHeparust KpuntorpadudecKux TaHHBIX IS
1 @poBaHUS ».

[Tone «TexHomorudyeckuii HoMep yHaja€HHOro mpubopa» 3adaéT YHUKaIbHBIN
TEXHOJIOTUYECKMH  HOMEp, KOTOpPhII Ha  yAal€HHOM  KOMIBIOTEPE  MPUCBOECH

HMHTEpECYIOIEeMY pUoopy.

Knonka “¥ 1mo3BoJsieT BBIBECTH CITUCOK JOCTYIHBIX st onpoca mo TCP mpubopos
yIAIEHHOTO KOMIIbIOTEpa, B KOTOPOM MOYKHO OBICTPO BBIOpaTh WHTEpecyrommid (puc.

16.3).

Npubopbl yaanéHHOro KOMNbOTEpa x

CNWCOK YCTPOACTE #1 v

[=ITouka nepecuéTa {10000000}
=IMBTM-7 M 1 {10109329}
=i Mpwbop c npoTokononm Modbus {10000009}

QK

;4 OTMeHa

Puc. 16.3. Crirmcokx mprOOpOB YIAIEHHOTO KOMITBIOTEpA

Wuunnuanu3anys yaaaéHHOro npubopa MPOUCXOAMT MPH MEPBOM ompoce. Takke
MOJKHO B JIF000H MOMEHT CHHXPOHH3MPOBATh CTPYKTYPY KaHaJOB M MapaMETPOB yepes
MCHIO TMpaBOW KHOMKH MbI mnpubopa (puc. 16.4) «YmupasieHue npuboOpom» -
«CHHXPOHHU3UPOBATH CTPYKTYPY KaHAJIOB M TApaMETPOBY.

% CWHXPOHW3MPOBaThL CTPYKTYPY KAHANOB U NapamMeTpoB

& CMHXPOHW3UPOBATE LaHHBIE M3MEPEHWIA

Puc. 16.4. Mento npaBoii KHOIIKHM MBIIIH yAaIEHHOTO prbopa «YpaBiaeHue Iprudopom»



VY nanéuusiit mpudop (puc. 16.5) Hu4YeM He OTIIMYaeTCst OT JIF00Oro APYroro npubopa
nporpammbl. [lJis HEro MOXHO TNPOCMATPHBATH CTATHCTHKY, HACTPaUBaTh MOPOTU U
OIIOBEIICHUS, UCTIOIB30BaTh ATOT MPUOOP U €ro MMapaMeTPhI B IPYTUX YaCTSIX MPOTPAMMBI.

CnUcoK ycTporncTs #1 x

Edss DS @
4 [E|Bce npubophl
» [=iTouka nepecuéra
= EIMETM-7 M 1
» ([=iNpubop c npotokonom Modbus
4 @ Kanan
®21,8[T, ]
@ 55 [H, %]
@ 750 [P, mm.pr.cT.]
@ 100 [B, %]

Puc. 16.5. Y nanéunslit npubop

Ecin MeHseTcss CTPYyKTypa YAaléHHOrO MPOTOTHIA J00aBJIEHHOTrO mpubopa
(TOOABISAIOTCS MM yIAJSIFOTCS TApaMETPhl MJIA KaHAJbI), TO TPOrpaMMa HHIUIUPYET ITO
COOTBETCTBYHOIIUM 00pa3om (puc. 16.6).



CnUcoK ycTponcTs #1 x

= (F [ E [

|@u@| |2 &l = = |Eﬂ||§| |@|
4 [Ez|Bce npuBopk
» [=)Touka nepecyéta
> =IVETM-7 M 1
» ([=iNpwbop c npotokonom Modbus
4 @ Kanan
@21,8[T,°C]
@ 55 [H, %]
Iﬁ— [F, mm.pT.cT] {laHHEIE 3TOMD INEMEHTA HE HAWAEHEI Ha yaanéHHom npubopel}
@ 100 [B, %]

Puc. 16.6. Y nan€unsiii mpubop ¢ M3MEHUBIICHCS CTPYKTYPOM

[Tepeunurmanuzamusi npubopa A00aBUT OTCYTCTBYIOUIME HA JIOKAIHLHOM TpHOOpe
napaMeTphl, OJJHAKO T€ MapaMeTpbl, KOTOPbI€ ObUIM YyJaJeHbl C YJIaJE€HHOrO0 MPOTOTHIIA
npubopa, OCTaHYTCS B Ha JIOKAaJbHOM KOMITBIOTEPE BMECTE C HAKOIUICHHON Oa30i
W3MEPEHUM.

CuHXpOHU3AIUSA JAHHBIX U3MEPEHUI
[Ipu mnoaxmroyeHUM K yAaI€HHOMY Mpubopy mo mporokony [CP  gocrymHa
(YHKIMS CUHXPOHU3ALlMU JTaHHBIX U3MEPEeHUN (XpaHsiuecs Ha yAaJEHHOM KOMIIBIOTEpe
JaHHBbIE U3MEPEHUI OyIyT CKaueHbl Ha KOMIIbIOTEP-KIUEHT). [IJIsl 3TOro B MEHIO MpaBoii
KHOTIKM MbI Tipubopa (puc. 16.4) BeIOepuTe NYHKT «YTpaBieHHE TPHOOPOM» -
«CHHXpOHU3HUPOBATH JAHHBIE U3MEPEHUIN.

B oTkpbiBIIEMCS OKHE BbIOOpa MEpHOJa CHUHXPOHU3AIMHU JAHHBIX YJIAJIEHHOTO
npubopa (puc. 16.7) ykakure BPEMEHHOH NPOMEKYTOK, JaHHBIC 32 KOTOPBIA OyIyT
CKAUeHbl C YyNANEHHOTO KOMIIbIOTEpAa (MCMOJIB3YETCS MECTHOE BpPEMs JIOKAJIbHOIO
KOMITBIOTEPA).

CHMHXpOHW3aLUMA AaHHbIX x

FKHKMTEHEpMDﬂEpEMEHM,EaKDTDpHﬁIiEDﬁKQﬂMMDEMHKPDHMEMPDEaTb

AdaHHElE

00:00:00 &  2002.2024 |w | 23:59:59 5 20.02.2024 | |
7 oK

b, OTMeHa

Puc. 16.7. OxHo BbIOOpa meproa CHHXPOHU3AIMH JaHHBIX YAaJIEHHOTO prodopa




JlaHHbIE, OJyYEHHBIE B PE3YJIbTAaT€ CUHXPOHU3ALMU, CUUTAIOTCS BBHITPYKEHHBIMU
JAHHBIMU (Ha HUX PaCHpOCTPAHSIOTCS COOTBETCTBYIOUIME MpaBuia (PUIbTPALUUA TPU
BBIBOJIC B TAaOJMIIAX U TpaduKax, a B TAOJUIAX UX CTPOKH ITOMEYAIOTCS HKOHKOM ).



17. Cuctema npaB nosnib3oBarenen

Eksis Visual Lab mo3Bosser ucnoiap30BaTh CUCTEMY MOJIb30BATENICH M UX IIPaB I
pasrpaHHueHHsI JOCTyIa K PAa3JIMYHBIM 4acTsAM mporpammbl. [1o yMoiganuio 3ta cucreMa
HE 3aJeiiCTBOBaHA W CTAHOBUTCS aKTUBHOW TIOCJIE CO3JaHUS XOTsA Obl OJHOTO
nosib3oBaTenss. Eciim B OrpaHMYeHUM JOCTyna K MporpamMMmMe HET HEOO0XOJUMOCTH,
UCIIOJIb30BaTh CHCTEMY ITPAB MOJIb30BaTENCH HE 0053aTENIBHO.

HacTpoiiku BpeMeHHBIX OKOH MPOCMOTpPa CTATUCTUKHU B TAOJIUYHOM U TpadUyecKoM
BUJIaX COXPAHSIOTCS ULl KaXKA0rO I0Ib30BaTEI.

VrpaBiieHHE CIIMCKOM II0JIb30BATENeH OCYIIECTBISETCS B CHEIUATBHOM OKHE (pHC.
17.1), BeBBIBacMOoM uepe3 nyHKT «EVL+» - «llonp3oBarenm» TJIaBHOTO MEHIO
IPOrPAMMEBI.

Mone3oBaTeny U Npasa x

@2 (& (&|d

MonezceaTenb Mpaea O0BeKTh OononHWTENEHD
admin Mpaea: Bce Npaea ObekThl: BCe obbekTol CoBeplUeH Bxod, AOM...
user Mpaea: 17/40 ObbekThl: BCe obbekThl
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Puc. 17.1. OxHo ynpaBiieHHE MOIH30BATEISIMHU U UX MPaBaMH

Kunonka & Tmo3BOJISET 100aBUTh HOBOTO ToOJIb30Batess. I[lepBolil g0OaBiIsIEeMbIi
MOJIK30BaTeIb SABJISETCS aIMUHUCTPATOPOM IMPOTPAMMBI: OH UMEET JOCTYH K JIIOObIM €&
byHKIUSIM ¥ O0OBEKTaM, a TaKKe MOXKET YIPaBISATh IPYTUMHU TMOJIH30BATEISIMU U UX
npaBamu. [locne co3maHus aJAMHUHHCTpAaTOpa CHUCTEMBI, OT €ro HWMEHU Oyjaer
ABTOMATHUYECKHU COBEPIIEH BXOJ B CUCTEMY.



AJIMUHUCTPATOpP HE MOXKET OBbITh yAaj€H, €CId B CIHUCKE MPUCYTCTBYIOT APYTUeE
nosp3oBarend. [locie ynanenus Bcex nmoins3oBateneit EKSIS Visual Lab 6yger padoTats B
HCXOJTHOM PEIKUME, He OTPAaHMUYHUBAsI JOCTYI K CBOMM DJICMEHTAM.

OKHO HacTpOEK MOJIL30BATENs [TOKa3aHO Ha pucyHke 17.2.

Mone3oBaTenb x

Mone3oBaTens
user
Maponk
123

Mpaea

Mpaea: 7/21
Bce npaea
OBBekThI

OB bekTh: BCe 0bbekTh

| Bre obbekThl
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Puc. 17.2. OkHO HacCTpPOEK IMOJIb30BaTENA

[Tone «Ilonb30oBarenby ompenenser UMs MOJb30BaTeNsl, KOTOpoe (UrypupyeT B
Pa3HbIX YACTAX MPOTrpaMMbl (0TOOpakaeTcsl Ha OTUETax, B 3aroJIOBKE OKHA MPOrpaMMbl U
JIPYTUX MECTax).

Eksis Visual Lab -- NpodgeccvoHansHana nUMUeH3MA :: admin x

Puc. 17.3. Ums TCKYLICTO IMOJIB30BATCIIAA B 3aIOJIOBKC INTABHOI'O OKHA IMMPOrpaMMBbl
ITone «Ilapons» 3amaér mapoJib, UCHOJIB3YIOIIMNWCS [ BXOJA IOJIb30BATENls B
IPOTrpaMMmy.

Kuonka «lIpaBa» 1mo3BOJISIET 3ahaTh IOJb30BATENIO0 Pa3pEIIEHHBIC JEHCTBHUS C
nporpammoit (puc. 17.4). Hanpumep, MOXHO pa3peliuTh MPOCMOTP U IKCIOPT
CTaTUCTHUKH, HO 3aMPETUTh U3MEHSTh HACTPOUKH €€ IIPeICTaBICHUS.
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Puc. 17.4. Criucok mpaB 1oab30BaTeNs

O®nar «Bce npaBa» ycTaHaBIMBAaeT JUISI MTOJIB30BATEIS MOJIHBIA JOCTYII MO YacTH
paspeménnbix aectBuil. OOpaTuTe BHUMAHUE, YTO TIPU MOSBICHUU B OYIyIIUX BEPCHUSIX
pOrpamMMbl HOBBIX (DYHKIIUHA M COOTBETCTBYIOIIMX UM IMpaB, OHH OYIyT MOCTYITHBI JJis
MOJIB30BATENICH ¢ BhICTaBIIEHHBIM (iiarom «Bce mpaBay.

Knomnka «OO0BEKTHD) MO3BOJIAET 337aTh ISl TOJIB30BATENS Pa3pelIEHHBIE OOBEKTHI
nporpammsl (puc. 17.5). Hampumep, MOKHO OTKPBITH TOJIB30BATENO JAOCTYI K OIHOMY
OKHY CITHCKa YCTPONCTB U 3aKPBITh K IPYTOMY.
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Puc. 17.5. Cricok 00bEKTOB IMOIB30BaATEIIS

®nar «Bce 00bEeKTh» yCTaHABIMBACT JJIS MIOJI30BATENs MOJIHBIA JOCTYN KO BCEM
oOBbekTaM (IIOCTOSTHHBIM OKHaM) mporpammsbl. OOpatute BHUMAaHUE, YTO MPU MOSBICHUU
HOBBIX OOBEKTOB (IIOCTOSIHHBIX OKOH), OHHM OyAYyT JOCTYIHBI JUIsl TOJb30BaTesel C
BBICTaBJIEHHBIM (uiarom «Bce 00BeKThI».

OGpaTtuTe BHUMaHUE, UTO JJIsl OMpPEACICHUS BO3MOKHOCTH KaKOro-Iu0o JeHCTBUS
[0 OTHOIIIEHHIO K 00BEKTY UCIIOIB3YETCs NIepeceueHue npas u o0bekToB. Hanpumep, eciu
MOJI30BaTeNIb UMEET MPABO A00ABIATH U YAISITH TPUOOPHI, OH MOXKET JeaTh 3TO TOJBKO
B T€X OKHAX, KOTOPbIC HAXOJATCS B CIIUCKE JOCTYITHBIX JJIsl HETO OOBEKTOB.

Ecnmm HEoOXomMMO TPOCTO 3aKpBITh JOCTYI K TPOrpaMMe TMapojieM, BBICTaBHTE
dbnaru «Bce npaBa» u «Bce 00BEKTh.

[} )
Knomka &' mo3BoisIeT U3MEHUTh HAaCTPOMKHU CYIIECTBYIOLIETO MOJIb30BaTENs (MMS,
npaBa U 00beKThI). OKHO PEIAKTHUPOBAHUS AHAJIOTMYHO OKHY, MCHOJB3YHOIIEMYCS IS
N00aBJICHHSI HOBOTO MOJIb30BATEIS.

=]
KHomka e= MO3BOJIIET M3MEHHWTH IMapOjibh CYIICCTBYIOIIETO IOJIb30BaTels (pHc.

17.6).
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Puc. 17.6. OxHO n3MEHEHUS TTapOJIs OJIH30BATENS

Knomnka 12.: MMO3BOJIACT YAAJIUTD ITIOJIB30BATCIIA U3 CITMCKA. O6paTI/IT€ BHHUMAHHUC, 4TO
IIOJIB30BATCIIb, HBJ'I?IIOH.II/IﬁCiI AIMHUHUCTPATOPOM, HC MOXKCT OBITH y,Z[aJ'IéH, CCJIN B CIIMCKC
OCTArOTCA APYTIUC IOJIb30BATCIIN.

Knonka @ mO3BONAET OCYIIECTBUTH BXOJ B MPOrpaMMy IIOJ BBIOPAHHBIM
nons3oBaresnem (puc. 17.7).

Bxon B CHCTEMY x
Monb3iceaTenb
| admin v |
Maponk
il 0
& OK .
|5& OTMeHa ,

Puc. 17.7. OxHO BXOZa B IporpaMMmy
Knonka 1 MO3BOJIICT OCYMICCTBUTL BbIXO U3 CUCTCMEI.

Eciu B mporpamme pno0aBiieH XOTd Obl OAMH MOJb30BaTelbh, OKHO BXOJa B
nporpamMmy OyneT MOSIBISATHCS KaXIbld pa3 mpu e€ 3amycke. Eciu BXoj He cOBepuIEH,
nporpamma OyZeT padoTaTh B TOCTEBOM PEXHME (Kakue-mmOo NEHCTBUSI, U3MEHSIONINE
COCTOSIHME MPOTrpaMMbl OYAYT HEJOCTYITHBI).



18. OnoBelWweHnss o coobITUAX

Eksis Visual Lab nmo3Boiisser aBTOMaTHUECKH OTCIICKUBAThH JaHHBIC H3MEPCHHMIA, H, B
cllydae HACTYIUIEHHS 3aJaHHOIO COOBITHS (OOpPBHIB CBs3M, OIIMOKA, IPEAYIPEkKIECHUE,
HapyIICHHE 3aJaHHBIX IOPOTOBLIX 3HAYECHHMIT), OMPENEIEHHBIM 00pa3oM OIOBEIIATH 00
ATOM I0JIb30BATE/ICH.

OOparutre BHUMaHWE, YTO TMPOBEpKAa KPUTEPHEB HACTYIUICHUS COOBITHS
MIPOM3BOIUTCS B MOMEHT OIpoca Mpudopa M, TAaKUM 00pa3oM, ¢ 4aCTOTON 3TOTO OIMpOca.
Hampumep, ecnu nporpamMma onpaiuBaeT Ipudop pa3 B 4ac, TO U MPOBEPKA COOBITHI ISt
CUCTEMBI OTIOBEIICHHI OyIeT MPOU3BOAUTHCS OJIMH Pa3 B yac.

OxHO HacTpoliku omoBemieHui (puc. 18.1) MOKHO OTKPHITH Yepe3 MEHIO MpPaBOii
KHOIIKM MbIIIY prOopa (moAnyHKT «OnoBeneHus» nyHkra «Hactpoitkny).

HacTpoWkKu onogeweHMn npubopa "MBTM-7 M 1" X
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Puc. 18.1. OxHO HacTpOWKH OMOBEIIEHUH Mprudopa

B oCHOBHOM cCHHCKE MEpPEUUCIICHbl CYIIECTBYIOIINE OMOBEIICHUS, HAMMEHOBAaHUS
KOTOPBIX COJIEp>KaTh KpaTHYIO HHQpOpMaIuio 00 WX HAcTpoWkax (KOJWYECTBO U THII
COOBITHIA, IPaBHJIa HACTYIUICHHUS U JIPYTHUE).

Kuonka # nossonser 106aBuTh HOBOE 3BYKOBOE OIMOBEIICHUE.
Knomnka @ mo3BossieT 1060aBUTh HOBOE OMOBEIICHUE 10 AJICKTPOHHOM ToUTe.
Kuomnka “@ mo3BonsieT 106aButh HoBoe CMC-0omoBenicHue.

Knomnka % mo3BossieT ,Z[O63BI/ITB HOBOC TGJIGFpaM-OHOBCHleHI/IC.



Knonka ® nmo3sossier nodasute HOBOE Viber-ornoselenue.

Knomnka "¢ mo3BOJsET I[OGaBI/ITB HOBOC OIIOBCHICHUC IIOCPCACTBO BbIITOJHCHUSA
KOMaH/bI.

Kuormka # 1m03B0JIS€T H3MEHUThL HACTPOMKHU CYILECTBYIOIIETO OIOBEILCHHS.
Knomka © 1o3BossieT yaanmTh onoBenieHue.

BHe 3aBUCHMMOCTH OT THIIa OIOBCHICHHS, OOINWE HACTPONKU OIMOBEIICHHIA
oJIMHAKOBHI (puc. 18.2).
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Puc. 18.2. OkHO HacTPOWKH OTIOBEIIECHUS, BKJIaIKa OOIUX HACTPOEK

Crmcok «CoOBITHS» COICPKUT TIEPEUCHb BO3MOXKHBIX COCTOSHHUH, Ha KOTOPHIC
nporpamma OyAeT pearupoBaTh. ITO MOTYT OBITH OMUOKH OMpoca Mpudopa (Kak MOJHOE
OTCYTCTBHUE CBSI3U, TaK M KPUTUYECKHE COCTOSIHHS MpUOOpa, KaHAJIOB M IMMapaMeTpoOB),
MPEeAYNPEKICHUS I HAPYIIICHUS TTOPOTOBBIX 3HAYCHUM.



Bo3moxna mobas komOuHaius coObiTuii. OOpatuTe BHUMAaHUE, YTO MPH 3aJaHUH
HOBBIX IOPOTOBBIX 3HAYEHWHA OHU HE OYyOyT OTMEYeHBl (aroM B 3TOM OKHE IIO
YMOJTYaHHIO.

Knonku L 4 51 ¥ IIO3BOJIIET MAacCOBO IOCTABUTL/CHATH (bJIaF C OHpGI[GJIéHHI:IX
ITYHKTOB CITMCKa COOBITHIA.

Onar «[lpaBuno “U”» omnpenenseT peakuyio NPOrpaMMbl MPU  HECKOJIBKUX
3aIaHHBIX COOBITUSIX — OMOBEIICHUE OYyJIeT BBIMOJIHEHO TOJBKO B TOM Ccllydae, €Clid
HACTYNWJIA BCe€ OTMeueHHble coObITusA. [lpu cHsitom ¢nare «lIpaBuno “U”» s
OTOBEIIeHHsI OyAET TOCTATOYHO XOTs Obl OJTHOTO OTMEUYEHHOT'O COOBITHS.

[Tone «Ilopor cpabaTbsiBaHUs» OINpPEACNSeT KOIUYSCTBO UIYIIUX MOJAPS] CIydacB
HACTYIUIGHUS COOBITHIM i1 HEMOCPEJACTBEHHOTO BBIMIOJIHEHMs omoBemeHus. [lpu
3HaY€HUU nopora 1, mporpamma OyJIe€T BBIOJHATH OMOBEIIEHUE MTPU IEPBOM K€ CIy4yae
HACTYIUIEHUS. OTMEUYEHHBIX COOBITUH. B MHOM ciydae mporpamma OyneTr »KJaaTh, IOKa HE
MPOU30MIET HECKOIBKO OMPOCOB MpUOOpa, MO UTOTaM KOTOPBIX OTMEUYEHHBIE COOBITHS
OyIyT aKTyaJbHBI.

Ilone «OmnoBemare He yamie, 4eM pa3 B» 3aaET May3y MEKIY OIOBEIICHUSMH.
[Iporpamma He OyJeT BBINIONHITH JAHHOE ONOBEIICHHE B TEYEHHE YKA3aHHOIO MEpHOJa
IIOCJIE BBIITOJIHEHHOT'O ONOBEIICHMUS.

@nar «OnoBemaTs 0 HOPMATH3AIUI TPEANICHIBACT MPOTPAMME JOMOTHUTEIBHO
OTIOBECTHTH II0JIH30BaTE/sl BBIOPAHHBIM CIIOCOOOM B MOMEHT YCTPAaHECHHS HMCXOJIHOTO
coObITust  (OmMMOKM, TPEAYNPEKACHHUS, HAPYIICHUS TOPOroBoro 3HadeHus). [lpu
yctaHoBiieHHOM (nare «IIpaBmio “H”» omoBemeHne 0 HOpMaNU3alMH MPUIAET TIPH
HOPMAaJIU3AIMH XOTS OBl OJTHOTO COOBITHUS U3 CIIUCKA OTMEUCHHBIX.

OmnoBeleHue 0 HOPMaJIM3aIMH BO3MOXKHO TOJBKO IO 3JIEKTPOHHOM IOYTE, CMC-
coobmenusM, Telegram- u Viber-meccenmkepam.

Knonka «IIpoBepuTh omnoBelieHne» Mo3BOJISIET MPOU3BECTH MPOBEPKY HACTPOEK U
BBITIOJIHUTH TECTOBOE OTMIOBEIIICHUE.

DJeMeHThl YIpaBleHHUs JaHHOTO OKHA MOTYT OBbITb HEAOCTYINHBI, €CJH
M0JIb30BaTENb HE MIPOU3BEIET B HEM HEOOXOIUMYIO HACTPOUKY.

3ByKOBbIe OIMOBCINCHUA
3BYKOBOE OTIOBEIICHHE MPEACTABISIET COOON 3BYKOBOW CHTHAJ, MPOUTPHIBAEMBIM
MOCPECTBOM  JMHAMHMKA  KOMIIbIOTEpA. [ POMKOCTh,  KOHKPETHOE  YCTPOWCTBO
BOCHPOU3BEAECHHUS ONPEAEIAIOTCS CUCTEMHBIMHA HACTPOMKAMHU.



[MpourpeiBaembiii  aiin notification.mp3 HaxoawTcs B mManke ¢ MOPOrpaMMOi
(cucremsr Windows) unu B /usr/share/sounds/eksisvisuallab (cuctemsr Linux). Ber moxeTe
3aMEHUTh €ro CBOMM (hailJloM W Mepe3almyCTHTh MpOrpamMMy ISl U3MEHEHHS 3BYKOBOTO
CUTHAJIA.

OnogelieHus! MO 3JeKTPOHHOM MoYTe
JInsi pacChUIKM DJCKTPOHHBIX IMHCEM HEOOXOIMMO yKa3aTh HACTPOMKH cepBepa
UCXOJAIICH MOYTHI M ajapeca SJIEKTPOHHOW MOYTHI MOJydareiaci. ITO MOXKHO CIeIaTh
yepe3 riiaBHOe MeHI0 nporpammbl «Kondurypamus» - «OnoBeHmICHHS MO 3JIEKTPOHHON
noute» (puc. 18.3).
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Puc. 18.3. Bkiagika HacTpoeK cepBepa UCXOISIIEH MOUTHI

Bxnagka «OtnpaBurenby IMO3BOdsSeT 3aaaTh Hactpoiiku SMTP-cepBepa (cepep
HCXOJISIICH TIOYTHI).

[Tone «Ceprep» 3amaét aagpec SMTP-cepBepa. MoxHO ykazaTh Kak JOMEHHOE UM,
tak u IP-aapec cepsepa.

[Tone «IlopT» 3amaér nopT, Ha KOTOPOM CEPBEP MPUHUMAET BXOMSIINE COEAUHEHUS.
B 3aBHCcHMOCTH OT HACTPOEK cepBeEPaA, MOPT MOKET OTIAUYATHCS.



Brimagatomuii  ciucok «3ammTa COSAMHEHUS» OMpeessieT alropuTM OOMeHa
JTAHHBIMU C CEPBEPOM.

ITone «Anpec >MEeKTPOHHON MOUTH» 3aAaET HEMOCPEACTBEHHBIN MOYTOBBIN SAIIUK, C
KOTOPOTo OyJIeT UATH PacChUIKa OTIOBEIICHUN.

Onar «AyTeHTHQUKAIUID) OMpenesieT HEOOXOAUMOCTh MPOLEAYphl Mepenadyu
JIOTHHA U apoJd, 3a1aBaeMbIX B OJX «Jlorua» u «Ilaposby» cOOTBETCTBEHHO.

Bxnangka «Ilomyuarenu» (puc. 18.4) mo3BoisieT 3amaTh CIUCKH TOJydaTesei
OTIOBEIICHHU, KOTOpbIC OyIyT MCIOJB30BaThCA TIPU HACTPOWKE OMOBEIICHWN Ha
npubdopax.

HacTpolKu onoBeLeHWA No 3NeKTPoHHONW no4yTe x
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Puc. 18.4. Bknasika HacTpoeK IoJryyaTesei 2JIeKTPOHHON OYThI

B OCHOBHOM CITHCKE MEPEYHCIICHBI CYNIECTBYIONINE CIUCKH aApEecoB MOTydaTesei
(B ckOoOKaxX yKa3aHO KOJIMYECTBO aJIpeCOB B CITHCKE).

Knonku @, # u © no3BonsioT cOOTBETCTBEHHO J00ABHMTH, U3MEHHTh H YIAlIHTh
CIIMCOK aJIpeCOB IOJIyYaTelIei.

OKHO HACTPOEK OTAENTBHOTO CIHCKA MOKa3aHo Ha pucyHke 18.5.



CNUCOK nony4atenem X

HazeaHwe cnuckKa
NucneTyeptl

O @ TId
software@eksis.ru

list@eksis.ru
911@eksis.ru

[ oK |

3 OTMeHa

Puc. 18.5. OxHo crimcka agpecoB morydaTeiei

[Tone «Ha3panue» 3a1aét Ha3BaHKWE CIIUCKA A/IPECOB.

Kuonku @, # u & mo3BossioT COOTBETCTBEHHO J00aBUTh, M3MEHHMTH M yIAJIUTh
azpeca nojyyaTesneu.

Knomnku ﬁ n [L MMO3BOJAIOT ICPEMECTUTL BBIJACJICHHOI'O IMOJYYAaTCJId BBCPX HIIA
BHHU3 I10 CITMCKY COOTBCTCTBCHHO.

[Tocne HacTpoiiku cepBepa UCXOASAIMICH TMOYTHI M CO3JaHHS CIHCKOB aJpecoOB €€
noJiy4aresieid MO’KHO HaCTPOUTh KOHKPETHBIE OMOBEIIEHUS B Mpubopax. OKHO HACTPOMKH
OTIOBEIICHMsI, MOKa3aHHOe Ha pucyHke 18.2, Oymer comepxaTh emé OIHY BKIAAKY —
«/lormoMHUTENBHBIE HACTPOMKW», HA KOTOPOM MOKHO OTMETHTh CIUCKH aJpeCcOB
HoJTy4yaTesel, 0 KOTOPBIM OyJIeT MPOU3BOAUTHCS PACCHUIKA 3JIEKTPOHHOM MOYTHI.
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Puc. 18.6. Bkrnanka 1onoIHUTENbHBIX HaCTPOCK OIIOBEIIECHUH 10 3J'IeKTp0HHOfI mo4uTe

B oCHOBHOM cIMCKe MepeurcieHbl CYIIECTBYIONINE CIIUCKH alpecoB IMOydaTeseil
(B ckoOKax yKa3aHO KOJIMUECTBO aJIpECOB B CIIUCKE), 3a/laHHbIe paHee. Diaru onpenesnsoT
WCITOJIb30BAaHUE CITUCKOB JIJIS1 PACCHUTKH OTIOBEIIICHUH.

Knonka «IIpoBeputh ONOBEMIEHUE)» MO3BOJISIET BBINOJHUTH ITPOBEPKY HACTPOEK
IyTEM PACChUIKU TECTOBBIX JJIEKTPOHHBIX MMHCEM.

CMC-onoBemeHus
st paccbuiku CMC-coo0111eHnid K KOMIIBIOTEPY J0JKEH ObITh noaxiatoueH GSM-
MojieM (OTIENbHBIA WM JOCTYIHBIA dyepe3 nmpuoop PM-2-L-G) ¢ aktuBupoBanHoi SIM-
KapTOil ® JIOCTAaTOYHBIM KOJIMYECTBOM CpPEJICTB Ha JHIEBOM cuéry (Wil ¢
npenoriadeHHpM Tapudom). HMcnonb3yemsiii GSM-Monem nomken nmoanepkuBath AT-
KOMAaH/IbI.

Hactpoiiku GSM-moaema ocCyiecTBisieTcss depe3 TIJIAaBHOE MEHIO IMPOTrpPaMMBbl
«Kongurypamus» - «CMC-onosemenus» (puc. 18.7).
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Puc. 18.7. Bknanka nactpoek GSM-moznema
Bxrnanka «OtnpaBuTenb» M03BOISAET 3a1aTh HacTpoliku GSM-momema.
[Tone «Ilopt» 3amaér com-mopt, k koropomy noakiaroueH GSM-monem.

Brmanaromuii crmmcok «CKOPOCTh CBS3M» OMPEACISIET CKOPOCTh OOMEHa JTaHHBIMHU
¢ GSM-mozemom.

[Tepexmtouarenn «DopmaT cooOIICHUI ONMpeaensoT (GopMaT TeHEPUPYEMBIX H
otnpasiasieMblx CMC-cooOtieHui.

NudopmaTuBHBIN BapwaHT O3HA4YaeT, 4YTO COOOMIEHUs OyAyT HaIUCaHBI
kupwutntieii (1 ormpasieHsl B koaupoBke UCS-2) u comepkaTh Kak MOXKHO Ooiee
noipoOHyt0 nH(MOPMAIUIO O COOBITHH (HATIPUMED, €CITH ATO OMHUOKa, TO OyJIeT NMPUBEIEH
e€ TeKCT). DTOT BapUaHT MOKET MPUBECTHU K MOBBIIIIEHHOMY PAaCX0Jly CPEJICTB HA JIUIIEBOM
cuéTe, TaK KaK KaXJi0e OMOBEIICHUE MOXKET nmotpedoBath pazouBky CMC-cooliieHus Ha
Heckoabko yacted (B komupoBke UCS-2 wmakcumanbHblii pasmep oanoro CMC-
cooOuieHust orpaHudeH 70 CUMBOJIAMH).

DKOHOMHBI BapHaHT O3HAYAET, YTO COOOIIEHUS OyAyT TpaHCIUTEPHPOBAHBI Ha
JatuHMIy (M oTHpaBicHbl B KogupoBke GSM-7) u comepkaTh Kak MOYKHO 0oJjiee CKATyIO



uHhopMaIuioo 0 COObITHH (HampuMmep, e€ClH 3TO OmmOKa, TO €€ TEeKCT OyAeT OIYIICH).
DTOT BapuaHT C MEHBIIEH BEPOSTHOCTHIO OyAeT TpeboBath pazouBku CMC-cooOiieHus
Ha HECKOJBKO YacTed, TaK KaK MaKCHMaJIbHBIM pa3Mmep ojaHoro CMC-cooOrieHus
cocrtaBisaeT 160 cuMBOJIOB.

Ecomu texkct CMC-omnoBemieHus MpeBBINIAET MakcuMalbHbll pasmep CMC-
coobuienust (70 mmm 160 cuMBOJIOB), TO OMOBEIIEHHUE OYIET OTIPABICHO IO YaCTAM
(MaKCHUMaJTbHBIN pa3Mep oaHoW JacT — 67 mwiu 152 cumBoia). J{is moydgaTelns 3To OyaeT
IPO3paYHO — BCE YACTU MPHU MOJYyUYEeHUHU OYIET «CKIIeEHB» B OJHO cooOuieHune. OmHako
KaXaass dYacTb TapuduUupyercs MOOWIBHBIM oOmepaTopoM Kak oTaensHoe CMC-
COOOUICHHE.

Crpoka «Coctosinue» otobpaxaer coctosiHue peructpaunu GSM-monema B cetu
MOOUMJIBLHOTO OIepaTopa.

Ctpoka «YpoBeHb CHTHAIa» OTOOpakaeT KauecTBO CBs3M Mexay GSM-moxemom u
BBIIIIKOM COTOBOW CBSA3HU.

Knonka «IIpoBeputh CBs3b ¢ MOJIEMOM» yCTaHaBIUBaeT cBsi3b ¢ GSM-monemom u
BBIUMTHIBACT U3 HETO MHPOPMAIIMIO O COCTOSTHUH M YPOBHE curHana. B cimydae ycmexa ata
uH(popmaiusi 0ToOpa3uTCs B BBIIIEONHUCAHHBIX CTPOKAX, B CIIyd4ae OLIMOKHA MporpaMmma
0oTOOpa3uT xypHas obmeHa naHHbIMH ¢ GSM-momeMoMm, MCXOAs U3 KOTOPOTO MOXHO
YCTAaHOBHTD NPUYKMHY OIIHOKH (puc. 18.8).

Knonka «IIpoBepurs otmpaBky CMOC» mno3BOJSE€T NPOU3BECTH OTHPABKY
npoepouHoro CMC-cooOmieHus Ha ykazaHHbId Homep Tenedona. B ciydae ycmexa
abonenty npunét CMC-coobiieHue, B ciayyae OUIMOKM Ha JKpaHE MOSIBUTCS JKypHal

obmena pganHbiMH ¢ GSM-MoeMOM, UCXO0MS U3 KOTOPOTO MOXHO YCTAHOBHUTH MPUYUHY
ommnoku (puc. 18.8).



XypHan obMmeHa DaHHbIMMH X

[15:45:41] == ATED
[15:45:41] =<
OK

[15:45:41] == AT+CMGF=0
[15:45:42] =<
OK

[15:45:42] >> AT+CMGS=96]
[15:45:42] <<
ERROR

& oK |
[% OTMmeHa |

Puc. 18.8. Ommbxa oTnpaBKku MpOBEPOYHOT0 COOOIICHHUs (KO OIMOKHM yKa3bIBaeT Ha oTcyTcTBue SIM-
KapThl)

Bxnaaka «Ilomyuarenu» (puc. 18.9) mosBosnsier 3amaTh CHUCKH MOJdydaTesei
OTIOBEIIICHUM, KOTOpbIe OYyIyT MCIOJIb30BaThCSA IIPU HACTPOUWKE OMNOBEIICHUM Ha
npudopax.



HacTpoWKun CMC-onoBeLLeHHl x

OTnpaenTens | Noay4aTenu

CNWCKW nony4aTensn
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Puc. 18.9. Bknasaka nHactpoek nonyyareneir CMC-cooOuiennit

B ocHOBHOM crucKe MEpeurcIIeHBI CYHIECTBYIOIINE CIUCKA HOMEPOB TeJIe(POHOB
noyyaresnei (B ckoOkax yka3aHO KOJIMYECTBO HOMEPOB B CITUCKE).

Kuonku @, # u © no3BoNSIOT COOTBETCTBEHHO NOOABUTH, U3MCHUTD W yAATUTh
CIIUCOK HOMEPOB TeJIe(hOHOB MOTyUYaTeeH.

OKHO HaCTPOEK OTJEIHHOTO CIHCKa Mmoka3aHo Ha pucynke 18.10.



CNUcoK nony4yaTteneu X
HazeaHwe cnMCKa
| ﬂ,mcnemephd
Q¢ e Tl
+79031234567
& oK
3 OTMeHa

Puc. 18.10. OxHoO criucka HOMEpOB TeIePOHOB MOTydaTeeh
[Tone «Ha3Banue» 3a1aét Ha3BaHUE CIIMCKa HOMEPOB TeIE(HOHOB.

Kuonku @, 7 u © no3Bonstior cOOTBETCTBEHHO J00ABUTh, U3MEHUTh U YIAJIUThH
HOMepa TenedOHOB NoJTydaTesnen.

Knomnku ﬁ n [L MMO3BOJAIOT IIEPEMECTUTL BBIACJICHHOI'O ITOJIYUATCIISI BBEPX HIIH
BHHU3 I10 CITMCKY COOTBCTCTBCHHO.

Homep tenedona noimkeH ObITh yKa3aH B MEXKIYHAPOAHOM (hopMaTe: HAYMHATHCS C
«+» 1 koxa ctpansl (st Poccuu 310 +7).

ITocne wnactpoitkm GSM-MonemMa M cO3MaHHMS CIIMCKOB HOMEPOB Teiae(OHOB
noJiy4aresieid MO’KHO HaCTPOUTh KOHKPETHBIE OMOBEIIEHU B Mpubopax. OKHO HACTPOMKHU
OMOBEIICHMs], MOKa3aHHOe Ha pucyHke 18.2, OyaeTr coaepxarh em€ OAHY BKJIAAKY —
«/lononHuTeNbHBIE HACTPOMKH», Ha KOTOPOM MOXXHO OTMETUTh CHHCKA HOMEpPOB
TeneOHOB IMOJIydaTene, MO KOTOphIM OyAeT mnpou3BoAuThCA pacchlika CMC-
COOOIIIEHUH.



HacTpoOWKHW ONOBeLLeHHUA X

Obwme HAacTpolkK | JlONOAHWTENBHEIE HACTPORKK
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Puc. 18.11. Bkrnanka 1onoIHUTENIbHBIX HaCTPOCK OIIOBEIICHUH O 3HeKTp0HHOI‘/’I 1o4yTe

B oCHOBHOM cIMCKe MepeurcieHbl CYNMIECTBYIOIINE CIIUCKH aIpecoB MOIydaTeneit
(B ckoOKax yKa3zaHO KOJIMUECTBO a/IpECOB B CITUCKE), 3aJjaHHbIe paHee. Daru onpeaesnstoT
WCITOJIb30BAHUE CITUCKOB JIJIS1 PACCHUTKH OTIOBEIIICHUM.

Knomnka «IIpoBepuTh oOmnoBelIEHHE» MO3BOJSET BBINOIHUTH MPOBEPKY HACTPOEK
nyTéM paccbuiku CMC-coobnieHre BbIOpaHHBIM MOTyYaTesIM.

OOparute BHUMaHKE, YTO BPEMS OTIPABKU OJHOTO COOOILIEHUSI 3aBUCUT OT YPOBHS
CUTHaJIa ¥ MOXKeT 3aHsTh 10 30 cekyHna (Mpu MPEBBINICHUN 3TOTO MHTEpPBajia MporpamMma
PACUEHUT 3TO KaK OLIUOKY).

Ecnu cniucok momydarenei coaepKUT HECKOJIbKO HOMEpPOB Tele(OHOB, pacChlIKa
CMC-coo0b1enuit 0y1eT MPOU3BOAUTHCS MTOCIEAOBATEIBLHO B TIOPSIAKE UX OUEPETHOCTH.

Ecnu B nmponecce otnpaBku CMC-coo011ieHrss Ha OJIUH U3 HECKOJIBKUX HOMEPOB
MPOU30MIET o1mKOKa, MporpaMMa OCTAHOBUT PACCHUIKY OCTaBIIMMCS MOTYYaTelIsIM.



Teserpam-onoBeneHu
JInst paccbuTky cooOIIeHmid B MecceHmkepe Telegram HeoOxoauMo ykaszaTh TaHHbIC
0oTa, yepe3 KOTOpOro OyAeT MPOU3BOAMUTHCS OTHpaBka. OKHO HACTPOWKH MapameTpoB
Telegram MoxHO BBI3BaTh W3 TJIABHOTO MeEHIO mporpammbl «KoHdurypamus» -
«Tenmerpam» (puc. 18.12).

HacTpoiku Tenerpam-onoBellleHMA X

OTnpasuTens | [lMonyyaTenu

TokeH BoTa
MNpoeepuUTe
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5 OTMEHa

Puc. 18.12. OxHo HacTpoiiku nmapameTpoB Telegram

B none «Token 0oTa» HEOOXOIMMO ykaszaTh HAeHTU(UKATOp Baimiero 6ora. bes
yKa3aHWs BaJWAHOTO HIcHTH(HKAaTOpa oOTmpaBka cooOrieHuii depe3 Telegram
HEBO3MOJKHA.

Ha Bxmagke «Ilomyuarenn» MOXHO J00aBUTH CIUCKU TOJydaTesied OMOBEIICHUM.
Kaxnapiii momy4aTtenb 3amaércst IByMsi CTPOKaMH: HACHTHUPHUKATOpOM Oecembl ¢ 60ToM
(uMeHHOo mO 3TOoMy wuaeHTHHKaTopy chat id Oymer mnpousBoaMTBCS OTHpaBKa
coobmenns mocpeactsom APl Telegram) u xoMMeHTapueM — MPOU3BOJIBHON CTPOKOM,
NpeHa3HAYCHHON [T pa3iuyeHus noiydarenei (puc. 18.13).



Mony4yaTtens X

MoeHTudukaTop beceqhl

KoMMeHTap KA

oK Cancel

Puc. 18.13. Tlony4arens Telegram-omnosemnieHus

Omnwucanue mpoueAypbl co3maHus OoTra B MecceHpkepe Telegram u cnocoGoB
MOJIyYeHUS UACHTU(PUKATOpa Oece/Ibl BBIXOAUT 32 PAMKH JIAHHOT'O PYKOBOJICTBA.

Viber-onmoseumenus
Jlns pacceuiku cooOmieHuii B MecceHmkepe Viber HeoOxommmo yka3ath TOKEH
aBTOpU3AIlMA K aKKayHTy, 4Yepe3 KOTOpbIi OyaeT Npou3BOIUTHCsS OTipaBka. OKHO
HAacTpo¥ku mapamMeTpoB Viber MOXXHO BbI3BaTh W3 TIJIABHOTO MEHIO TMPOrPaMMBI
«Kongurypamus» - «Vibery (puc. 18.14).

HacTpoidku Viber-onoeewieHum x

OTnpasuTens | Mony4aTenu

TokeH aBTopK3aLlaKn
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Puc. 18.14. OxHo HacTpoiiku mapameTpoB Viber



B moste «Token aBTopu3amum» HEOOXOIUMO yKa3aTh TOKCH aBTOPHU3ALUU K BallleMy
akkaynty (X-Viber-Auth-Token). be3 ykasanusi BaauIHOTO TOKCHA aBTOPH3AIUH
oTnpaBka coobieHuii uepe3 Viber HeBo3mokHa.

Ha Bxiagke «Ilomyyarenm» MOXHO JOOAaBUTHh CIIUCKU MOJy4YaTeNeH OMOBEIICHUI.
Kaxnplii momydatens 3amaérest IBYMsSI CTPOKaMU: HICHTU(HKATOpoM Oecensl ¢ O0TOM
(MMEHHO 10 JTOMYy WUACHTH(HKAaTOpY Feceiver OyaeT MNpPOU3BOIUTHCS OTIpPaBKa
coobmenus mocpeactsom APl Viber) m koMMeHTapueM — HPOW3BOJIBHOW CTPOKOM,
npeIHa3HAYCHHOM JIUIS pa3imdeHus moxyvareneit (puc. 18.15).

Mony4aTens X

MoeHTudukaTop becent

KoMMedTapuia

OK CanEeI_

Puc. 18.15. Iony4uats Viber-onosemnienus

Onucanve mpoLeaypbl CO3JaHUS AaKKayHTa [UIsl pacChUIKM COOOIICHWH B
meccenpkepe Viber u cioco6oB monmydeHus: uaeHTuuKaTopa 0ecebl BEIXOIUT 33 PAMKH
JTAHHOTO PYKOBOJICTBA.

OnoBeleHus NOCPEACTBOM BBINOJTHCHUS KOMAH/IbI

Eksis Visual Lab mo3BomnsieT BHIMOIHATH ISHCTBHS B KOMAHHON CTPOKE B KAYECTBE
peaknuu Ha coOBITHSI. BBIMONHEHNE MPOUCXOANT C MPAaBaMU IOJIb30BATEIS 3aITyIIEHHON
nporpammbl. B ciaydae OC Windows BhITIONHEHHE MPOUCXOAUT Yepe3 BbI30OB CHCTECMHOM
¢yukuun  ShellExecute() ¢ mapamerpom open. B cimywae OC Linux BbIoJIHEHHE
NPOMCXOTUT Yepe3 BBbI30B CcHUCTeMHOM QyHkimu System() ¢ wmomudukatopom &.
[lporpamMma He OXHWAAET BBHIMOJIHEHUS KOMAHIbI W MPOJO/DKAECT pabdoTaTh BHE
3aBHCHUMOCTH OT PE3yJIbTaTa BHIMIOJHCHUS.

JloTOTHUTENbHBIE HACTPOMKHM BBINOJIHEHUS KOMaHJIbl 3a/al0TCsi Ha BKIIAJIKE
JIOTIOJTHUTEIIBHBIX HACTPOESK omoBerieHus (puc. 18.16).



£ HacTpoiikin oMoBeLLEHNA NOCPEACTEOM BBIMNO... LB HacTPOAKM ONOBeLLEeHUA NOCPeACTBOM BbiNO... X
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Puc. 18.16. BKJIaLIKa AOMOJHUTCIIBbHBIX HACTPOCK OIMMOBCIHICHUA ITOCPEACTBOM BBIITOJIHCHHA KOMAaHAbI

[Tone «Komanmnas ctpoka» 3ama€T OCHOBHYIO 4acTh (OPMUPYEMOM KOMAaHJIbI
(Hampumep, UCTIONHsAeMbIH (aiin, gaitn ckpurnrta uinu Ghana MyJIpTUMETNA).

Onar «JSON-manHbBIE O COOBITHSIX B apryMeHTax» J00aBIsS€T K BBITOIHIEMOM
koMmanjae apryMeHT B Buje JSON-TaHHBIX O COCTOSSHUM OOBEKTa, UbE COOBITHE BHI3BAJIO
peakiuro nporpammbl. O0mwmid By cTpykTypsl JSON (pa3BépHyTOH U3 OJHON CTPOKH):

{
"deviceName":"MKB-8 <34>",
"techNumber":"10116535",
"timestamp":1720528278,
"events":

[

"objectID":1308175509,
"type":"deviceError",
"errorString" :"O6puB cBazu!"

"name" :"KaHan 1",
"objectID":64827427,
"type":"channelError",
"errorString" :"O6prB cBA3U!"



"objectID":377682408,
"channelID":64827427,
"type":"parameterkError",
"errorString" :"Obpre ceazm!"

"objectID":13081755009,
"type":"deviceWarning",
"warningString":"BHYTpPeHHSS NaMAaTh IepernojiHeHa!"

"type":"thresholdviolation",
"objectID":1930759853,
"description":"> 20,0 (!'!)",
"parameterID":377682408,
"parameterValue":25,3

]

Oowekthl deviceName, techNumber, timestamp u events mpucyTCTBYIOT B KaXKI0M
OTIOBEIIEHUH M COJEPXKAT COOTBETCTBCHHO MMS MPHUOOpa, €ro TEXHOJOTHMYSCKUM HOMED,
METKY BPEMEHHU BO3HUKHOBEHUS COOBITHI M CITUCOK COOBITHIA.

DOneMeHThl MaccuBa €VENtS o0o3HayaroT mpowusomeamue coObitus. Kaxmpri
AJIEMEHT 3TOT0 MAacCHUBa COJIEPKHUT OOBEKT type, ompenensiomuii TUM COOBITUS H
COZIEP/KAHUE DIIEMEHTA.

3unauenus deviceError u deviceWarning o3Ha4aroT OMIMOKY WM TPEAYIPEKICHUC
npubopa. B anemente OyayT JONOMHHMTEIBHO MPHUCYTCTBOBaTh 00BekT ObjectiD,
colepXalluii YHUKaJIbHBIA HEU3MEHHBIM HIeHTU(UKATOp mpudopa, U  OOBEKT
errorString/warningString, comeprxaiuii TeKCT OMMOKH/TIPE Ty TPEKICHHS.

3nauenuss  channelError wu  channelWarning  o3navaror  ommOKky — win
npeaynpexaeHne KaHaia. B sneMeHnTe OyAyT HOMOJHUTENBHO MPUCYTCTBOBATH: OOBEKT
objectID, conepxainuii yHUKaIbHBIH HEM3MEHHBIA UACHTH(PHUKATOP KaHala; 00BEKT Name,
coJiepaluii Ha3BaHUE KaHaia; oOBEeKT errorString/warningString, comeparmuii TEKCT
OIHUOKH/TIPE Ty IPEKICHUS.

3naueHus parameterError wu  parameterWarning o3HawarT OMmMMUOKY WM
npenynpexaeHue mnapamerpa. B anemeHTe OyIyT IOMOJHUTEIBHO MPHUCYTCTBOBATH:
00BekT ObjectlD, comepkamii YHHKAIbHBIH HEM3MEHHBIH WACHTH(PHUKATOP Hapamerpa;
00BEeKT Name, cojepxaiuii Ha3BaHWe mapameTpa; oObekT channellD, coxepxkaiuit
YHUKaJIbHBIN HEU3MEHHBIA UICHTU(DHUKATOP KaHaIa, K KOTOPOMY MIPUHAJICKHUT TTapaMmeTp;
o0BekT errorString/warningString, coaepsKaripi TeKCT OMNOKU/TIPEIyIPEXkK ACHHUS.



3nauenue thresholdViolation oznavaer HapymeHue moporoBoro 3HaueHus. B
3JIEMEHTE OyAyT JOTOJHUTEIBHO MPUCYTCTBOBaTh: 00BeKT ObjectlD, coxepkamuii
YHUKAIBHBI HEM3MECHHBIH WICHTH()UKATOP TMOPOroBOTO 3HaueHHs; oObekT description,
COJIepKalllMil OMMCaHWE KpaTKoe IIOpOroBOrO 3HaueHus; o0bekT parameteriD,
COJIepIKalllil YHUKAIbHBIM HEU3MEHHBI HUIACHTHU(PHUKATOP mapaMerpa, K KOTOPOMY
NpUHAUISKNAT TOpOroBoe 3HaueHue; parameterValue, conepikamiee Tekymiee 3HAUYCHHUE
napameTpa, Hapyllarollee IOPOroBoe 3Ha4CHHUE.

[lone «JlomOJHUTENBHBIA apPTyMEHT» IO3BOJISIET 3a4aTh IMPOU3BOJIBHYIO CTPOKY,
KoTopasi Oyzaer BkimoueHa B CTpykTypy JSON (xmrou userArgument) umum mpocTo
N00aBJIEHA K BBIIIOJIHAEMON KOMAH/IE.

®nar «CKpbITH OKHO TIPOIEcca» MPHUCYTCTBYET TOJbKO B Bepcuu EKSis Visual Lab
st OC WIndows 1 mo3BoJIsieT cienaTh OKHO 3aIyCKaeMOTo MpoIiecca HEBUANMBIM.



19. Beb6-uHtepdenc

Eksis Visual Lab umeeT BcTpoeHHBII BeO-CepBep, KOTOPBIH MO3BOJISCT MOJIYYUTh
OTPaHUYCHHBIA JIOCTYI K IOCTOSHHBIM OKHaMm mporpamMmbl. C TOMOIIBIO BeO-cepBepa
BO3MO)KHO TPOBEPUTH TEKYIIEE COCTOSIHUE H3MEPHUTEIBHOW CETH, a TaKXKe 3arpy3uTh
apXUBHBIC JTAHHBIC M3MEPCHUI U COCTOSHUI mpuOOpoB. Beb-cepBep He MO3BOJSET Kak-
1100 U3MEHATH COCTOSTHUE MTPOrPaMMbI U YIPABJIATh €€ KOMIIOHEHTAMH.

JUist HacTpoMKH BeO-cepBepa BOCIOJIB3YHUTECh TIVIABHBIM MEHIO MPOrPaMMBbl
«Koupuryparusn» - «Bebd-cepBep». OTKpoeTcsi OKHO HacTporKH BeO-cepBepa (puc. 19.1).

HacTtpoiku Beb-cepeepa x
| AKTUBEH
MopT
4 8077 b

| Micnonb3oBaTe WKGpoBaHKE

CepTudukaT
janIabeewer.crj: W ¢
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/mnt/lab/Server.key
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Puc. 19.1. OxHO HacTpoOiKK BeO-cepBepa MpOTrpaMMbl

®dnar «AKTHUBEH» ONpeIelsseT COCTOSHHE BeO-cepBepa M €ro TOTOBHOCTH
MIPUHUMATh COCTUHEHMUSI.

[Tone «Ilopt» 3amaér TCP-mopt, Ha KOTOpOM BeO-cepBep OyneT NpUHUMATh
COCTMHEHMSI OT KIIMEHTOB.

@nar «Mcnonb3oBaTh MU(POBAHUE» OMPENETSET UCIOIb30BaHUE NMPOTOKoNa TLS
IpHU nepenade JaHHBIX MEXKIY BeO-CEpBEPOM U €ro KIMEHTAMHU.

Kuoonkn  «Ceptudukar» wu  «llpuBaTHBI  KIIOW»  TO3BOJSIIOT — YKa3aTh
Kpuntorpadpuueckue gaHHble Ui ayreHTUuKauud U mudposanud. llemouka



cepTu(UKaToOB JAOKHA BECTH K TOBEPEHHOMY CepTU(UKATY B XpaHWIHUIIE yCTPOMCTBA, B
MHOM ciiydae Opay3epsl OyayT oToOpaxaTh MpeynpekIeHrue Ipyu BXoje Ha BeO-cepBep.

Brimeonvcandpie  JaHHBIE  MOTYT  OBITh  CTCHEPHUPOBAHBI  CIEIIUATBLHBIM
nporpaMmmMHbeIM obecnieueHueM (Hampumep, OpenSSL) B dopmare X509. IlonpoOuee o
reHepalu CcM. B TpwiokeHnn «['eHepamusi KpuntorpadpuvyeckKux TaHHBIX IS
mu@poBaHUS ».

Buumanmne! [1pu cusitom dnare «Mcnons3oBath muppoBaHus» BCE JaHHBIE MEXIY
Be0-CEpPBEPOM U €ro KIMEHTaMHU MePEeAatoTCs MO0 CETH B OTKPBITOM BHJIE.

[Ipu akTMBHOM BeO-CepBEpE B CTPOKE COCTOSIHUS MTPOrpPaMMbl 0TOOpa)kaeTcsl 3HaUOK
&. Dror 3Hauok MeHseTcs Ha & 1pu 00pabOTKE 3aIpoCOB KIHMEHTOB BeO-cepBepa.
Knuentsl BeO-cepBepa HCHONB3YIOT T€ K€ CaMble OOBEKTBI C TEMH K€ CaMbIMU
HACTpOWKaMU, YTO U MOJIB30BATEIb MPOrpaMMbl. Takum oOpa3oM, OTHOBpEMEHHas padoTa
HECKOJIbKMX TI0JIb30BaTeNe (Hampumep, IMOCTPOEHHWE OJHOr0 W Toro rpaduka)
IPOUCXOJIUT B MOPSAKE OUEPETHOCTH.

Jloctynm Kk BeO-cepBepy OCYIIECTBISICTCS uepe3 Mporpammy-Opaysep (Bkiroyas
Opay3epbl CcMapT(OHOB H JAPYrdX MOOWJIBHBIX YCTPOHWCTB). B axpecHol cTpoke
HeoOxoauMo ykazaTh IP-anpec kommbroTepa, Ha koTtopom 3amymeHn EKsis Visual Lab, a

TaKXe TIOpT, Ha KOTOPOM BeO-cepBep INPUHUMAET COCIUHECHUs (Hampumep,
http://192.168.1.23:8078/).

Ecnu B mporpaMMe HMCTONb3yeTcsi cucTeMa IMpaB MOJIb30BaTeneil, Opay3ep BBIIACT
OKHO BBOjIa JioruHa u mapoJs (puc. 19.2). J{nst ucnons3oBaHus BeO-cepBepa MoJIb30BaTe b
JIOJDKEH UMETh COOTBETCTBYIOIIIEE MPABO.

Bxoga

http://192.168.1.23:8073

MNogknioyenne K CaHTy HE SAWMLLEHD

Mima nonbsoeatenn admin

Puc. 19.2. Oxno Bxoma B BeO-cepBep




B BepxHueii yactu BeO-uHTep(eiica pacroiioKeH CIHUCOK JTOCTYIMHBIX BOILIEAIIEMY
II0JIb30BaTEN0 OOBEKTOB. Pa3Hble THUINBI IOCTOSHHBIX OKOH II€PEUYUCIEHBI B BHJE
Pa3HOIBETHBIX KHOMOK-CCHLIOK (puc. 19.3).

&+ Eksis Visual Lab 6.2.0 > —

(= ® locall b~ d £ Oxro B pexume uHkorauTo

Eksis Visual Lab 6.2.0 @
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Cmpanuya czevepuposana 03.07.2025 14:36:15

Cnucok yeTpoiicTs "Cnucok yeTpoficTs #1" Cnucok yeTpoicTs "Cnncok YCTRoRcTs #2"

TaGnuya "Tabouya #1"

Puc. 19.3. I'naBHas crpanuna Bed-untepdeiica

B BeO-uHTepdeiice okHa crmucka ycTpoictB (puc. 19.4) apyr mox apyrom
BBEIBOAATCS J00aBlIeHHbIE TPHOOPBL. TEKCT W HMKOHKA COOTBETCTBYIOT TOMY, 4YTO
0oTOOpaxkaeTcst B 9TOM OKHE B CaMOii ITporpaMMme.

KHonka B mpaBoM HWKHEM YIJy OKHa ABJSIETCS NEPEKIIOYATENIEM peXUMa
aBTOMAaTHUYECKOTO OOHOBJIEHUsI JaHHBIX. B pexume aBTOOOHOBIEHUS Opay3ep Oynaer
MEPUOJIMYECKHA TOChUIaTh 3ampoc MporpaMmMe 00 HM3MEHEHHWU [aHHBIX MPUOOPOB U
OOHOBIISITH TaHHBIC HA CTpaHuile O0e3 e€ mepe3arpy3ku. MHIUKaIms KHOMKA ONpeAeseT
JIEVCTBHE, KOTOPOE MPOM3OUAET MOCE €€ HaXaTus: HaKaThe MO 3€JIEHOW KHOIIKE CO
3HaukoM «play» 3amyckaerT aBTOOOHOBJICHHE, HAXKATUE MO KPACHOW KHOIKE CO 3HAYKOM
«pause» ocTaHOBUT aBTOOOHOBIIeHHE. COCTOSIHME KHOIKHM 3allOMHHAETCS JUISl KaKI0TO
I10JIb30BATEI.



Ecnmu nnst xakoro-to u3 mnpuOOpPOB Ha CTpaHMIE OBUTM 3aJaHbl 3BYKOBBIE
OTOBEIEHUS,, M HACTYNWIO BBI3bIBAIOIIEE UX COObITHE (HAmpuMmep, HapylIeHHE
MOPOTOBBIX 3HAUYEHUIT), TO Opay3ep MONbITAeTCS MPOUTPATh 3BYK OTOBEIICHUS.
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Puc. 19.4. Be6-unrepdeiic okHa crucka ycTpoicT

[Ipy Haxkatuu Ha 000N TPUOOP OTKPBHIBAECTCS CTpaHUIIA ATOTO Mpubopa (puc.
19.5), Ha KOTOPOI MOXKHO YBHUJIETh TCKYIEEC COCTOSHHE MPHUOOpa, a TAKXKE MPOCMOTPETh
CTaTUCTUKY B TaOJIMYHOM U rpauyeckoM Buiax 0€3 He0OXOJUMOCTH UMETh IMOCTOSIHHOE
OKHO MPOCMOTpA CTaTUCTHUKHU B ITporpamme. byyT ncnonab30BaHbl HACTPOMKH TPOCMOTpa
CTAaTUCTUKHU BOIIEAIIETO B BeO-UHTEP(DEIC Moap30BaTesl.
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Puc. 19.5. Ctpanuna npubopa

B BeG-unTEepdeiice OkHAa MPOCMOTpa CTATUCTHKHU B TpaduueckoM Bujae (puc. 19.6)
BBIBOAUTCS M300pakeHue rpaduka. Pazmep n3oOpaxkeHUs: ompenensiercss OJHOMMEHHOM
HACTPOMKOM U3 MEHIO COXpAaHEHUA rpauKka B MporpaMMme.

B HwxkHEN 4YacTM OKHaA pacmojoKeHa MaHelb YNPaBICHUS, B KOTOPOW MOKHO
BBIOpaTh JaThl Hayajaa U OKOHYAHUS Meproja JaHHBIX ISl TOCTPOCHUS IrpaduKa, BHIBECTH
CIeIYIOIINNA WK TIPEAbIIYINNN mepro (omnpeaenseMble COOTBETCTBYIOMICH HACTPONKOM B
nporpaMmme), a Tak)Ke COXPaHUTh H300pakeHHe B BRIOpaHHOM (opmare.

Ecnu okHO mpocMOTpa CTAaTUCTUKM HaXOJIUTCS B PEXKUME aBTOOOHOBJICHUS,
MIOCTPOCHHE TpaduKa 1Mo MPOU3BOJIBHBIM JIaTaM HEBO3MOXKHO.
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Puc. 19.6. Be6-untepdeiic okHa mpocMoTpa CTATUCTUKY B rpa)uueckoM BHJIE

B BeO-unTepdeiice okHAa MPOCMOTpa CTAaTUCTHKU B TabOnmuHoM Buae (puc. 19.7)

BBIBOISATCA apXHWBHBIC JTAHHBIC I/ISMCpeHI/Iﬁ U COCTOSIHUH.

B HwxkHEN 4YacTM OKHaA pacmojoKeHa MaHelb YNPaBICHUS, B KOTOPOW MOKHO
BBHIOpaTh JaThl Hayajga M OKOHYAHMS MEpHOJia JAHHBIX [JIsi TOCTPOCHMS] TaONHIBI U

COXpaHUTh TabJIMIly B BEHIOpaHHOM (hopmare.

Eciu okHO MpocMOoTpa CTATUCTHKH HAXOAUTCA B PCKHUMC aBTOO6HOBJ'I€HI/I$I,
IMOCTPOCHUC Ta6J'II/II_[BI I10 ITPOM3BOJIBHBIM JJaTaM HECBO3MOKHO.
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Puc. 19.7. Be6-untepdeiic okHa MpOCMOTpa CTATUCTUKHU B TAOJIMYHOM BUJIE

B BeO-unTepdeiice okna monutopunra (puc. 19.8) BeIBOAMTCS COAEPIKUMOE OKHA
MOHUTOpPUHTA C €ro »dJeMEHTaMu Ha (POHOBOM wu300pakeHun (eciau 3amgano). Ilo
YMOJITYAHUIO COAEP)KUMOE OKHAa MaclITaOMpyeTcs MojA pa3Mep OKHa Opaysepa (arpuOyT
«width: 100%»), HO pu HaXKaTHU 1O HEMY JICBOW KHOIKOM MBIIIH MaciiTad MPUBOIUTCS
K peanpHOoMy (puc. 19.9). DiaeMeHTBI MOHHTOPHHIa Ha H300PaKCHUH SBJISIOTCS
CCBUIKaMH, TNPU HAXKATHUM IO KOTOPHIM MOXKHO TMEpPEeHTH K MPEACTaBIsSEMOMY HMHU
3JIEMEHTY B OKHE CITUCKa YCTPOUCTB.

B HwxkHEN 4YacTM OKHA pAacIoiOKEHa IaHENb YNPAaBICHUSA, B KOTOPOU MOXKHO
COXPaHUTh U300pKEHNE OKHA MOHUTOPUHTA B BRIOPaHHOM (popmare.
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Puc. 19.8. Beb-unTepdeiic 0kHa MOHUTOPHHTA (0TMACIITAOMPOBAHHOE M300paKEHHUE)
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Puc. 19.9. Beb-unrepdeiic okHa MOHHTOPHHTA (M300paXKEHHE B PEabHOM pa3peliCHIH)

B BeO-unTepdeiice okHa mpocMoTpa KypHana coObrtwii (puc. 19.10) BeIBOmsITCS
3alMCHU JKypHasia COOBITHH.

B HwxkHEN 4YacTM OKHaA pacmojoKeHa MaHelb YNPaBICHUS, B KOTOPOW MOKHO
BbIOpaTh JaThl Hayajla M OKOHYAHUS MEepUoAa JAHHBIX JJI1 NOCTPOEHUS KypHana U
COXpaHUTh )KypHaJI B BBIOpaHHOM (opMarte.
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Puc. 19.10. BeG-unrepdeiic okHa mPOCMOTpa KypHaa COOBITHI

BebG-cepBep mporpaMmbl  TakKe€ TMO3BOJSIET TMOJYYUTh JIaHHBIE MPUOOPOB
nporpammbl iocpeactBom POST-3anpoca B dopmare JSON. B ciaydae mcmonab3oBaHUS
CUCTEMBI TTOJIb30BaTENEH 3aIpocC JOHKEH COIeP)KaTh TaHHBIE aBTOPU3AIMHI — CTPOKY BHJIA
«Authorization: Basic dXNIcjpwYXNzd29yZA==» , rae nocie cioBa «Basic» cnemayer
3aK0MpPOBaHHbIC B Base64-koapoBKe TaHHbBIE «MMS TIOJIb30BATEIIS: TAPOIIb.

BHemrHmnit 10CTyn K BeO-nHTEp(eicy
Jl7i1 BO3MOKHOCTH JIOCTyIa K BeO-MHTepdeiicy nmporpaMmbsl U3BHE (3a mpeaenaMu
JIOKaJIbHON CETH, B KOTOPOW HAXOAMTCSA KOMIIBIOTEp ¢ paboTtaroieii mporpammoii) EVL
MO3BOJISIET HCIIOIB30BATh TEXHOJIOTHIO OOpaTHBIX SSH-TyHHenel. JTo o03Ha4yaeT, 4To
nporpaMMa yCTaHaBIMBAeT 3alIMIIEHHOE COCIWHEHUE C BHEUTHUM (IOCTYMHBIM H3BHE)
SSH-cepBepoM u OTKpbIBaeT Ha HEM TOPT, COEIMHEHHUS] C KOToporo SSH-cepsep
nepeHarnpanisiet K nporpamme (puc. 19.11).
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SSH-cepBep
P

KnneHTbl N3 BHELLHEN ceTn

Puc. 19.11. Cxema opranu3aiyu 10cTyna K Bed-untepdeiicy mporpaMmsel ¢ moMoIpo ooparnoro SSH-
TYHHEJS

B xauectBe SSH-cepBepa MoOeT OBITH HCIIOJIB30BaH KakK COOCTBEHHBIH pecypc
noJib30Batess, Tak u o0xaunelil cepBuc AO « SKCHUC.

Hacrpoiika BHeIIHEro JocTyna OCYLIECTBISETCS dYepe3 MYHKT TIJaBHOTO MEHIO
nporpammbl «Kondurypanus» - «O6maunbiii cepBucy». OKHO HACTPOMKH TMOKAa3aHO Ha
pucynke 19.12.



HacTpoikKu obnaJuHbIX CEpBUCOB »

Izﬂ Mcnone3oeaTe SSH-cepeep gna gocTyna K eeb-uHTepdelcy nporpamMmel

Obna4Hel ceperc AO "3KCKC" -

CocToAHwe obnadvHoro ceperca AO "3KCHC"
Eksis Cloud Server 1.0.0
CoCTOAHWE perucTpaLMK 3ToR KonuK nporpammel Ha obnayHom cepeuce
He zaperucTtpupoeaHa
Ccenka ana goctyna K eeb-nHTepdedcy nporpamMme

E%‘ 3aperMcCTEPMPOBaTE NporpamMmmy Ha obnavYHomM cepeuce AO "3IKCKAC"

= OTo2BaThk pErMCTPaUKMKD NporpaMMel ¢ obnaqyHoro cepeuca AC "3KCAC!
fil
=

OBHOBUTL
MNpoBEpKUTE COBOMHEHWE C CEPBEPOM
] 4
5 OTMEeHa

Puc. 19.12. OxHO HacTpOIKHU BHEUIHETO AOCTYNa nocpeacTsam obnaynoro cepsrca AO « IKCUCH

Onar «Mcnons3oBath SSH-cepBep nmist goctyna Kk BeO-uHTepdeicy mporpaMMbi»
3a1a€T cocTosiHME (YHKIMMA BHEIIHETO JIOCTYyMa. BhIMamaromuii CHUCOK TO3BOJSET

BBIOpATh TUIl BHEIIHETO J0CTyna: nocpeactBoM obnayHoro ceppuca AO «9KCHUCy» unm
ctoponnero SSH-cepaepa.

B cnyuae Beibopa o6maunoro cepuca AO «9KCHUC» B COOTBETCTBEHHOW TpyIIIie
OTOOPAKAFOTCS DJIEMEHTHI HACTPOWKH MOIKITIOUEHUS K HEMY.

Nunukarop «Coctossane obmaunoro cepsuca AO “OKCHUC”» orobpaxkaer
coctosiHue cBsa3u ¢ cepBepoM AO «OKCHUC» u Tekyllyro BEpCHIO €ro MpOorpaMMHOrO
obOecrieuenus. Eciu cBS3U ¢ cepBEpOM HET, TO OCTAJIbHBIE 3JIEMEHThl HAaCTPOUKU OyayT
HEJIOCTYITHBI.

Nunukarop «CoCTOSIHME pErHcTpalid 3TOW KONMUW IPOorpaMMbl Ha 00JIAYHOM
cepBuce» oToOpakaeT Hamuuue npaB noakaoueHus Kk SSH-cepepy AO «OKCUCy. [ns
BbIIauu mpaB noctyna k SSH-cepBepy mporpamma A0bKHa OBITH TPEIBAPUTEIHHO



3apeTUCTPUPOBAHA C JIUIIEH3UOHHBIM KIIF0uoM ypoBHs «IIpodeccronanbHblil (TIOTHBIN)Y.
KaxpIii Tako# KIII0Y JOMYCKAET 0 TPEX OJJTHOBPEMEHHBIX PETHCTPAIIAM.

[Tone «Cchuika st moctyna K BeO-uHTepdeiicy mporpammbl»y conepxkut URL,
Benymuii Ha oOmaunbiii cepBuc AO «9KCHUCy», mo KOTOpOMY MOJIb30BATEIb MOXKET
MOJIYYUTh JIOCTYNl K cBoed mporpamme. CchblIKa CYHIECTBYET TOJIBKO TMPU aKTUBHOU
peructpanuu (puc. 19.13).

HacTpoikKu obnayHbIiX CepBUCOB »

E‘l WMcnonk3ceaTe SSH-cepeep onNA AocTyna K Beb-uHTepdency nporpaMmel

| OBnaqHelR ceperc AD "SKCUC" w |

CocToAHKe obnaqHoro ceperca AQ "3KCHC"
Eksis Cloud Server 1.0.0
CoCTOAHWE PErucTpaUmri 3Tol Konuk NporpaMmMel Ha obna4yHom cepeurce
3aperucTpupoeaHa (McTekaer 26.09.2026 17:46:17)
Ccblnka OnA oocTyna K Beb-uHTepdelcy nporpamMmel

https:/fevl.eksis.ru/20000/
= 3aperucTpMpoBEaTE Nporpammy Ha obnayHom cepeuce AD "IKCHUC

.'E% OTO3EaTE PETMCTRAUMK NporpaMMel ¢ obnavyHoroe cepenca AD "SKCAC" |

.% OBHOBUTE [

MpoEEpUTEL COBOUHEHWE C CEPBEPOM ,

i OK ,
|5 OTMeHa .

Puc. 19.13. OxHO HAaCTPOIKHU BHEUIHETO AOCTYIA MPH aKTUBHOM perucTpanuu Ha o0i1agyHoM cepBuce AO
"OKCHUC"

Knomnka «3apeructpupoBarh nporpammy Ha obOnauHoMm cepsuce AO “OKCUC”»
OTITPABIISET 3aMPOC 00JIAYHOMY CEPBHCY Ha MOJYYCHHUs NpaB AocTyna (puc. 19.14).



MporpaMmMa Bbina ycnewHo 3aperncTpyupoBadHa Ha obnavyHom
cepeepe. JaHHoW Konuw Eksis Visual Lab BblgeneH nopt 20000.

- Mocne NpUMWMHEHWA HAaCcTPOEK Bbl CMOMETe NCNONb30BaTh CCbINKY
https://evl.eksis.ru/20000/ ona gocTyna K Beb-nHTepgency
nporpamMmMbl Ha 3TOM KOMMbIOTEpe.

MopT apeHgoBaH Oo0 26.09.2026 17:46:17. NMpy WCNONL30BaHWUMK
ofnadyHoro cepevmca CpoK apeHbl NpoanesaeTcq. NpW HEAKTWBHOCTMW
pervcTpauna MoxeT BbiTb 0TO3BaHa.

Perwcrpauma ycnewHa

OK

Puc. 19.14. Coobimenue 00 ycnenrHoi perucrpanuu Ha oonagaom ceppruce AO "OKCUC"

Perucrpamus Beigaércs Ha oaumH Mecsai. B ciaydae mcmonw3oBanus SSH-cepBepa
(Ipu TOJKITIOYCHUH K CEpBEpPY WM pa3 B CyTKH) PETHCTpAIMs MPOJJICBACTCS HA OJHU
CyTKH. B ciiydae oTCyTCTBHSI aKTHBHOCTH B TEUCHHH MECSIA, PETUCTPALUS OT3BIBACTCS U
TIOPT MOXET OBITh BBIJAH IPYTOMY KJIHCHTY.

Knonka «Oto3BaTh perucrpaiuio mporpaMmbl ¢ obmayHoro cepBuca AO
“OKCHUC”» ocBOOOXKIaeT JMIEH3UOHHBIM KIOY W II03BOJISIET HMCIIOJL30BAaTh €ro It
perucTpaiyu Ha 00JJa4HOM CEPBHUCE Ha JPYyroM KOMIIBIOTEPE.

Knomnka «OOHOBUTBHY MO3BOJISET aKTyaAIM3UPOBATh JAHHBIC O COCTOSIHUN 00JIaYHOTO
CepBHUCA U PETUCTPALIUU HA HEM.

Knonka «IIpoBepuTh coeaMHEHHE C CEPBEPOM» BBHINOJIHSAET MPOBEPOUYHOE
nojKroueHue kK SSH-cepBepy U BBIBOAUT JKypHaN COOBITHH BO BpeMs Hero (puc. 19.15).



MypHan SSH-coegUMHEHMA X

[26.08.2026 17:46:29] MooknwYeHWe K CEPBERY...

[26.08.2026 17:46:29] MHuuranu3iaumna SSH-ceccuu...

[26.08.2026 17:46:29] PykonomaTue. ..

[26.08.2026 17:46:29] ABTOpMU3aLMA...

[26.08.2026 17:46:29] TYHHENWPOBAHWE YOANEHHOMO MOPTA...

[26.08.2026 17:46:31] TyHHeNb YCNELWHO CO303H Ha yOaneHHoM nopTy 20000

Ok

%€

OTmeHa

Puc. 19.15. XXypHuan npoBepku nmoakiroueHus k SSH-ceprepy

B cinydyae ommOOK MNOAKIIOYEHHS B JKypHaue Oyner uH@opmanus o HUX (IO
BO3MOYKHOCTH € HU(PPOBBIM KoJI0M). OOpaTtuTe BHUMaHUE, YTO B CIydyae CYLIECTBYIOLIETO
noakroYeHuss Kk SSH-cepBepy OTKpbITHE YAAIEHHOTO MOPTAa 3aBEPIIMTCA HEyJadyel, Tak
KaK OH Y€ ObUI OTKPBIT CEPBEPOM IS CYILIECTBYIOIIETO MOAKIIOUEHHUS.

O6naunsnii ceppuc AO «OKCHUC» umeer cBoit SSL-ceptudukar, ¢ momoriipro
KOTOpOro mudpyeTcss COeAMHEHHE MEXAY HHUM U BHEIIHUMH KiueHTamu. OOmeH
JAHHBIMHU MEXIy 00Ja4yHBIM CEpBHCOM U KommbioTepoMm ¢ EVL mmdpyercs cpeacrBamu
SSH (¢ ucmonb30BaHUEM BBIAAHHOTO KIUEHTY 3aKpbITOro kiroua). Ecnu B HacTpoiikax
BeO-cepBepa MporpaMMbl OBUT 3aJaH  TOJIL30BATENIbCKUNA cepTUdHUKAT, TO TMpHU
ucrnojias3oBanuu oosaunoro ceppuca AO «9KCHUC) oH ucnosib30BaThCs HE OY/IET.

IIpu wucnonws3oBaHuu MHOTO SSH-cepBepa OKHO HACTPOEK MO3BOJSET YyKaszaTh
HEOOXOIUMBIC IS TIOAKIIFOUEHHS K HeMy HacTpoiiku (puc. 19.16).



HacTpoiku obnayHbIX CepEBMCOB x

Iiﬂ Mcnone3oeaTe SSH-cepeep onAa gocTyna K eeb-uHTepdelcy NporpaMmel

| CTopoHHUIA S5H-cepeep w |
Cepeep
my.server.ru
MopT
1 22 »

Cnocob aeTopu3almm

| NorvH/MybanmYHBIA KN v |
NoruH
evlsshuser
Maponk
roh

MpueaTHuA KoY (B dopmaTe PEM, PKCS#1)
( SHA256:1vELeyl ZN6NpfgpvgZA3mPSfrclgoVKKmSGFolPQ97s |

YOaneHHeIA (TYHHenupyeMsli) nopT
L 12345 k

MpoBEpUTE COEOWHEHWE C CEPEEpPOM

. oK
|3 OTMeHa

Puc. 19.16. OxHO HACTPOWKH BHENTHETO JTOCTYIIA K BeO-HHTEpQeicy mocpeacTBoM cToporHero SSH-
cepBepa

[Tone «CepBep» u «Ilopt» omnpenenstor SSH-cepBep, kK KoTopomy Oyner
MIPOU3BOIUTHCS TOJIKIIIOUCHHE.

Bremmagaromuii cnmcok «Crnoco0 aBTOpU3aLMKy) ONpPENENsieT Cocod aBTOpHU3ALUU
Ha SSH-cepBepe: Mo JOrHHY U MapOJII0 WIH T10 JIOTUHY U MTyOJIUYHOMY KITIOUY .

IHone «JIorun» OMpCACIISACT UMA ITOJIB30BATCIIA, IIEPEAABACMOC I aBTOPHU3AlUH.

[Tone «llaponw» (mOCTymHOE NpPH COOTBETCTBEHHOM CIOCO0E aBTOPU3ALUN)
onpeenseT napoib, epegaBaeMble J1 aBTOPU3ALIUU.

Kuonka «[lpuBatueii kmoud (B ¢opmare PEM, PKCS#1)» (mocrymHas mpu
COOTBETCTBEHHOM CITIOCOOE aBTOpPHU3allMK) TO3BOJIICT BBECTH MPHUBATHBIA KITIOY, W3
KOTOpPOT0 TporpamMma U3BICYEH NyONMUYHBIA KIIHOY, KOTOpbIA OynyT mepeman SSH-
cepBepy [t apropu3auu (puc. 19.17).



MpuBaTHbIA Kniou B popMmaTe PEM (PKCS#1) x

----- BEGIN RS5A PRIVATE KEY-----
MIIEpAIBAAKCAQEAYMALCYiYHKAZ FOrbe fOYUNFt000PWH3ICnzPDELKILGF] Mo
BFERCXkWu/zTcIWeRzFTBRFBbUSNINTKvc5+PLoFRI tUvUmdo6gC067 1t zN7SFuC
1WUdSpWGELG /RwN1C9Mgj rkhLmg42p8B3Lzw/ 10k45YghBl ePBxRx90+P03]C11
VGTOBxIsVbyEdyF1UT1SqczYmxeatBgagaHALVIB17651ONMSFNE+gTVGmWrp3Pt
JHCAXXWeZ /mBJHARSSM+45Ccn3apVmkwcV9VnPBu+edxInh1BsBTVHMLMNS LEKSE
BvugwilRtJRWCWTEN,/T1mBhvzBU1XFI0TotPYQIDAQABAOIBAQCMZmOHP LUXLZR/
dey2xh2Wd 169/ m¥XMI1SnIKBpX tDIVvasQEn2ye3BR3 swWynMd ro2IkNyXDngsfpk
yredpNS6RzGUge,/HY2CsuTGUFdtFvWD1I15FoGT30EeGtdplebACzUMBCdE thwmr
E/tPALpnS+F/ypbZC087VatsYD5TEBOAL 2 FWSCtMER: YWY rRkpOXMBEWYCq95Rs
FMRYGaL57+YH1GFI15FdTwBx+Mhj CMIh T90ALvU/ hyvxkbNKZLBiUTRHAt LbSOFS
VUZsinoyWujm5teL4eddVeDd6RchdDY9255 / xVodgEWVOSnbwnpXe510Cf/CYNTS
RYMkIrbJAoGBAPtpOelguEBNL1TCRorRETg027Lxi+yCWIDAEBKXVP12FAEIG1PS/
9MOeUTaVIAThbzKjO0FzIVaM4Hnt4I7]/cRI1J¥MEPB2CILGTp]5ecBidTSnn0wW:x
2E6g2]7R1isgm5SvakXEtU/uBhjaXilm8gbkQcRMILKIIN]BOroyDytRUbACGBAMAZ
CuozGn/I/6KImD/EwCG1kur8PiYe8 rgckkWtAcT48Y1S8rzhv3vIG09zz0elbg9h
XgHIB1wHpBJe651icfIdS5fded9wWndHr5Kaa++plnb2 r8neSrxoXfgnernFwlilc
WK5x1o0HLG1S5HhoTWVK+C256] GhPYcZYmBHhLWOEZACGBAOK X2 ILteYMr1ZtkVofU
M¥R7/x8nSTXg65m/RO2yu LNtV /xDHPOggD3bhiZ1G/ IHIxNPS c SUrgmMMgHAQgHY
privaNB20hyABddXXBK3BTauEPYCS64U30yiVMIw0GveTye] PYGWZIGPib/ofqkZ
XxP/OW] gVOuPwXaIYwGUl/+9A0GACId3wghXErZhCasIet¥mzMOgVqWkd j 1ICxL4
yT38+LWzTEONTgBqCFsNSMbQ12hF3z T/ I0xd] It/ yNwpxIDafNC1K5aIl88M51]
MeIljdbVdHdy55YKa0uge+xG5n7ROWZEIB rBOzUNZAUNERS0NZ /6SEZ L rSNKCSG
ZpOOKBCCoYADCWNWBAFZvAKZVqT7++p LE3NKC+Poy TusWC Fq7ULTZbhA/ T9XBwvh
HEGgIBzgX59NEYJ4b3F2U/Naii5T7vapzazxM3r rWIFp34GN+4olKetxA+KOSLAg0
k62xIYwghMPeWOWnSCIcIVT Ty tO4XNT rAE01ZTG1ceS8Xd+velMc lw==

----- END RSA PRIVATE HEY----J

& OK |
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Puc. 19.17. OxHO BBOJIa MPUBATHOTO KITFOYA

[Tone «Y nanéuuplil (TYyHHEIUPYEMBIi) TOPT» OMPEESeT BHEIIHUNA TOPT, KOTOPBIN
nporpamma Oyzaet oTkpbiBath Ha SSH-cepBepe (Ha ceteBoM nuTepdeiice 0.0.0.0).

Knonka «IIpoBepuTh coeaWMHEHHE C CEPBEPOM» BBITIOJNHIAET IIPOBEPOUHOC
noJkIoueHrue Kk SSH-cepBepy ¥ BBIBOJUT JKypHAJ COOBITHI BO Bpems Hero (puc. 19.15).
OO0parutre BHMMaHHE, YTO B Ciy4yae CYIIECTBYIOIIEro mnonakmoueHus kK SSH-cepsepy
OTKPBITHE YNaNEHHOTO TOpTa 3aBEPIIUTCS HEyJadyel, Tak KaK OH YK€ OBbUI OTKPBIT
CEPBEPOM /IS CYIIECTBYIOMIETO MOAKITIOYCHUSI.

[Ipu pabGote co croponHmM SSH-cepBepom mporpamma TpsIMO TEpEHANpPaBISET
Bech Tpaduk ¢ ymanéuHoro mopta SSH-cepBepa Ha JOKalbHBIA MOPT BeO-cepBepa
nporpamMmsl. [1o ymMom4aHHIO 3TO HE Moapa3syMeBacT IH(POBaHUE AaHHBIX (HA ydacTKe
«BHEUTHUM TOJIb30BaTelb — TYyHHenIUpyeMbld mopt SSH-cepBepa»), mostomy mnpu
HEOOXOJMMOCTH CJICIYET HMCIOJb30BaTh IMOIh30BATEIBCKHE CEPTUHUKATHI O€30TMaCHOCTH
(3amaBaecMmble B HAacTpoWKax BeO-cepBepa) WM OpPraHM30BBIBATH JOCTYI 4Yepes
IPOMEXKYTOUHBIH BeO-cepBep (Hampumep, NGinx).



[Ipu HacTpoeHHOM SSH-TyHHENIUPOBAaHUM B HUYKHEH CTPOKE COCTOSIHUS ITPOTPAMMBI
0TOOpaXaroTCsi UKOHKH, COOTBETCTBYIOLINE COCTOSHUIO SSH-MOAKIIOUEHNS !

22 — BHEIIHHM J0CTYII ocpeacTBoM SSH-cepBep HacTpOEH, HO MOJKIIOYEHHE K CEPBEPY
HE TPOM3BOAUTCS (B TIpOTpaMMeE HE 3aJIaHbI MTOJIb30BATEN WK BeO-cepBep HE aKTHUBEH);

2§ — coemuHeHne ¢ SSH-cepBepoM yCTaHOBIECHO, MpPOrpaMMa TOTOBA K BHEIIHEMY
JIOCTYILY;

2 — MPOM3BOIUTCS TOAKIIOUeHHe K SSH-cepBepy;
28 — ommOKka nozkmodenne Kk SSH-cepsepy, oxuganue cieyromnieil IOMBITKH.

JI1s BO3MOKHOCTH BHEIIHETO JIocTyna uyepe3 SSH-cepBep B mporpaMme J0JDKHA
UCIIOJIB30BAThCSA CHCTEMa I0Jb30BaTeiacii (IoJbkeH OBITh CO3JaH XOTS OBl  OJUH
MOJIb30BaTeNb), UYTOOBl MCKIIOUMTh HEABTOPU30BAHHOE MHCIOJIb30BaHUE BeO-cepBepa
POTPaMMBl.

SSH-nonktoueHne He MPOU3BOIUTCS, €M BeO-cepBep MPOrpaMMbl HE aKTHUBEH.

[Tpu ommbkax MOAKIIOYEHUS MPOTrpaMMa MbITAETCs MEPETOKIIOUUTLCA K CEPBEpPY,
BBDK/AB May3y. /[IUTeIsHOCTh May3bl HAUMHACTCS ¢ OAHOW CEKYyHJbI M yJIBauBaeTCS MPHU
nocjeaoBaTeabHbIX omnokax (ynupasch B 3HaueHue 300 cexyH).

[Tpu nBoitHoM Haxkatun JIKM mo mkonke SSH-TyHHEenupoBaHWs B HIKHEH CTPOKE
COCTOSTHUSI MPOTPaMMBI OTKpbIBaeTCs crucok mocieannx 30 coOwithit SSH (puc. XX).
Croma momajnarT Bce COOBITHS, B OOIIMKA >KypHaJl COOBITHMM OPOrpamMMbl — TOJBKO
HanOoJiee 3HaYUMBbIE.



NMocnepHwue 30 cobbiTHA SSH 4

[26.08.2026 17:52:12] ¥YcnewHoe nogknYeHne k SSH-cepeepy 192.168.1.56
[26.08.2026 17:52:12] TyHHeNkL YCNELWHO CO3AAH Ha YOanéHHoMm nopTy 20002
[26.08.2026 17:52:11] TyHHenMpoBaHWe YOANEHHOro NOpTAa...

[26.08.2026 17:52:11] ABTOpU3aUMA...

[26.08.2026 17:52:11] PykonomxaTue...

[26.08.2026 17:52:10] MHMUManu3auma SSH-ceccuu...

[26.08.2026 17:52:10] MogknwYeHWe K CEPBERY...

o 0K ,
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Puc. 19.18. Coucoxk nociaenuux 30 cooprtuii SSH

Eksis Visual Lab 6.6.4 X + O

c ® https://evl.eksis.ru/20000/ ? +5 OKHO B PESKUME MHKOMHMTO MepesanmycTvie M 0BHOEMTE  §

Eksis Visual Lab 6.6.4

3anyuwien 26.08.2026 18:32:10

CmpaHuya czenepupoeada 26.08.2026 18:32:55

Cnmcok yCTpoicTe "Cnmcok YCTpoicTs #1"

Puc. 19.19. Joctym k BeO-uHTEpPEICY MpOrpaMMBI IO BHEIITHEMY apecy




20. TCP-cepBep

Eksis Visual Lab mo3Bomser coOuparh gaHHBIE C MPUOOPOB, MOAKIIOUECHHBIX K
JIPyroMy KOMIBIOTEPY C 3amylmICHHOH KOMHWeHW NporpaMMbl. OTO peaTr30BaHO
MIOCPEJICTBOM OOMEHA JTaHHBIMH MEXIy KOMHMSIMH MPOTpaMMbl 1O mpotokoiay TCP mo
nopty 15445 (popmar manusix JSON — cM. npunoxkenue «JSON-mpoTokor oOMeHay).

Oxkno Hactpoek TCP-cepBepa BBI3BIBa€TCA 4Yepe3 IJIABHOE MEHIO IPOrpaMMBbI
«Konguryparmus» - «TCP-cepsep» (puc. 20.1).

HacTtponkun TCP-cepBepa »

| WA AkTuBEH
MopT
1 15445 L
Iiﬂ Mcnone30BaTe WW(poBaHNE
KopHeBOW CepTUUKAT
Jjmnt/lab/RootCA.crt

CepTudmrat

fmntflab/Server.crt

MpUBATHLIA KIHOY

I Jmnt{lab/Server. key ]
OocTtyn K npubopam

Cnucok ycTponeTe #1 (0/2) »

|% Bce npuBopel Bcex cNUCKoB

|&# oK
&

OTmeHa

Puc. 20.1. Oxna Hactpoek TCP-cepBepa
®dnar «AkTuBeH» onpeaenser padory TCP-cepsepa.

[lone mopt otoOpaxkaeT HOMep mopTa, Ha KotopoM [CP-cepBep mnpuHuUMaeT
coeaunenus (15445). 3Ty HaCTpPOIKY HEIb3s1 U3BMEHUTb.



Onar «Mcnonb3oBath mudpoBaHue» ONpPEeNsieT UCIONIb30BaHHE MPOTOKoda LS
npu nepepaye TaHHBIX Mexay TCP-cepBepoM U ero KIHMEeHTaMHU.

Knonka «KopHeBoii cepTudukaT) mo3BoJIsIeT yKa3aTh KpUNTOrpaduyeckue JaHHbIC
s ayTeHTudukanuu kiueHToB TCP-cepBepa — mpenocTaBiisieMble UMH CEpTU(PUKATHI
JOJDKHBI OBITh TIOJMKUCAaHbI C TIOMOIIBI0O KOPHEBOro cepTudukaTa, MHAUYE CEpBEp HE
IPUMET COEIMHEHUE.

Kuoonku  «Ceptuduxaty u  «[IpuBaTHBI  KIIIOY»  TO3BOJSIOT  yKa3aTh
Kpuntorpadpuueckue naHHBIC ISl ayTeHTUGUKanud U mudpoBanus. Mcmonabp3yembrid
ceptuduKaT JOHKEH OBITHh TOJIHMCAH C TIOMOIIBIO KOPHEBOTO cepTH(]HKaTa KIUEHTOB
TCP-cepBepa, B ”HOM clTydae KIMEHT Pa3opBET COCTUHCHHUE.

BrimeonvicanHbple  JaHHBIE  MOTYT  OBITh ~ CT€HEPHUPOBAHBI  CIEIUATIBHBIM
nporpaMMHbIM obOecrieueHueMm (Hanpumep, OpenSSL) B dopmare X509. Iloapobuee o
TeHepanmuk CM. B TpwiokeHnn «['eHepanus KpunTorpapuyecKux MAaHHBIX IS
(G pPOBAHUS ».

Buumanme! [Ipu cusatom ¢aare «Mcnonp3oBarh MHU(PPOBAHM BCE JaHHBIE MEXKIY
TCP-cepBepoM H €ro KIIMEHTaMH MEePEAAIOTCS 10 CETH B OTKPHITOM BHJIE.

Cnucok «/Jloctyn k mpruOopam» COAEPKUT NEPEUNCICHUE OKOH CIIUCKOB YCTPOUCTB
U TO3BOJISIET MPeoCTaBUTh AocTyn | CP-cepBepy K KOHKPETHBIM CYIIECTBYIOIIMM OKHAM
u ux npubopaM. [locie Ha3BaHMA OKHA B CKOOKax d4epe3 KOCYH0 4YepTy YKa3bIBaeTCs
KOJIMYECTBO MPUOOPOB, K KOTOPHIM PA3pPEIIEH JOCTYI, U 00IIee KOJIUYECTBO MPUOOPOB B
okHe. Ecau nmoctaBuTh (uiar HampoTUB OKHA CIUCKA YCTPOMCTB, TO OyJeT MpeocTaBieH
JOCTYNl K OKHY LEJIMKOM — BCEM €ro CYyIIECTBYIOIIMM U Oyaymum mnpubopam. Ecmu
COBEPIIUTH JIBOMHOE HAXXaTHUE JIEBOM KHOIIKA MBIIIM [0 OKHY CIIMCKE YCTPOWCTB, TO
OTKPOET OKHO C MepeunciieHueM 100aBieHHbIX mpuOopoB (puc. 20.2), B KOTOPOM MOKHO
NPEIOCTABUTh JOCTYII TOJIBKO K KOHKPETHBIM NpUOOpaM BHIOPAaHHOTO OKHA.



DocTynHble npubopsl X

.y
Mpubop
|| Touxa nepecuéTa {10000000}
(¥ WMBTM-7 M 1{10109329}
(] NMpwbop ¢ npotokonom Modbus {10000009}
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Puc. 20.2. Toctynusie yepe3 TCP-cepBep npubops! okHa «CIHCOK yCTPOMCTBY

®unar «Bce npubophl BCeX CIUCKOB» pa3peliaeT IOCTYI KO BCEM CYIIECTBYIOIMIUM U
OyIylIMM OKHAM U MPUOOpam.

[Ipu aktuBHOM TCP-cepBepe B CTpPOKE COCTOSIHUS MPOrpaMMbl OTOOpa)aeTcs
3HAUOK =2, DTOT 3HAYOK MEHSETCS Ha = mpH 00pabOTKe 3ampocoB KiaueHToB TCP-

cepBepa.
TCP-cepBep mporpamMmmbl MOKET OBITh HCIIOJIb30BaH Kak Japyroi kommen EKSIS

Visual Lab, tak u mo6oii croponHeit mporpammoii. Onrcanue MpoOTOKoJia 0OMeHa CM. B
npunoxxeHnu «JSON-poTokon oomMeHa.



21. Pe3epBHOE KOnupoBaHue KOHduUrypaumm n 6as gaHHbIX

Eksis Visual Lab mo3Boasier coxpaHuTh KOH(HUIypalnuiO M 0a3bl JaHHBIX B
PE3EPBHYI0 KOIHIO, M3 KOTOPOW BIIOCIEACTBUM MOXKHO BOCCTAHOBUTH COCTOSIHUE
MIPOrpaMMbl Ha TEKYILIEM WM UHOM KOMIIBIOTEPE. B pe3epBHOI KOMMU COXPAHSIOTCS BCE
HACTPOWKH OKOH M JJIEMEHTOB, BCE JAaHHBIC M3MEPEHHH M COCTOSHUU mpuOopoB. He
COXpaHsieTCs TOJbKO HHPOPMAIUS O JUIICH3MOHHBIX KITI0YaX U UX aKTUBALIUAX.

PekoMeHayeTcss peryisipHO co3daBaTh pe3epBHbIE Komuu (B PYYHOM  HITH
ABTOMAaTHYCCKOM pEXHMax) W XpaHUThb UX Ha OTJACILHOM HocuTele. MiMes pesepBHYIO
KOITMIO MOKHO BOCCTaHOBHUTH KOH(UTYpAIMIO M JTaHHBIC U3MEPECHHUI MPUOOPOB B Clydae
aBapuiHOrO CcOOAl.

PesepBHasi komusi mpencraBisieT coboil daiin ¢ pacmmpenuem .evIzip, xoTopsrii
SBIISICTCS  ZIP-apXMBOM M TPH HEOOXOIUMOCTH MOXKET OBITh OTKPBIT B CTOPOHHEH
nporpaMMe-apxuBarope. Pe3epBHas KOMUS MOXET XPaHUTHCS WM ObITh MEepeMelleHa Ha
Ipyro KOMIBIOTEp (B TOM YHCIE C WHOW OIEPAlMOHHOW CHUCTEMOI) OTIENBHO OT
porpaMMbl H/UiH €€ HHCTALISATOPA.

Co3nanue pe3epBHOI KONIUMU
Jlsis co3maHusi pe3epBHONM KOIMUHU BBIOEPHTE B TJIABHOM MEHIO MPOTPAMMBI ITyHKT
«Kondurypanus» - «Co3gaTh pe3epBHYIO KOMUIO KOHGUTyparud U 0a3 JaHHBIX).
OTkpoeTcst OKHO yKa3aHus (aiiina pesepBHoi konuu (puc. 21.1).



& otmennTs MmA [ backup Q & CoXpaHnTb
"B Buaeo Mma ¥ | Pazmep | Tun M3meHEH
B .cache 29 aBr 2023
D AoxymenTel [ .config 27 Hos 2023
4 3arpyaku [ .emacs.d 12 cenH 2023
B .fmxlinux 23 1ioH 2023
21 Mso0paxeHua ® .gnupg 17 oKT 2022
[ .ioninja 7 cen 2022
dd My3bika B .local 30aBr2023
M8 thinclient_drives W .mozilla 7cen 2022
@ .pcscio 28 ek 2023
[ EksisvisualLabL B .pcscii 21 des 2023
B .putty 7 ceH 2022
+ Jpyrue mecta & .rpmdb 28 wion 2023
@ .ssh 7 ceH 2022
B .thunderbird 19 oKT 2022
@ .vnc 21 des 2023
@ backup.evilzip 15,9k6  Apxus 12:20
@ ConfigMachinelL 28 0KT 2022
B ivtm7m1-2-3-5-mk 22 HoA 2022
Dain pe3epBHbIX KONMA ¥

Puc. 21.1. Oxno yka3zanwust (haiina pe3epBHON KOTIHA

Bri6epute manky u BBeaute uMms (aiina pesepBHoil konuu. [locne 3Toro HauyHETCS
IpolecC CO37aHUsl PE3EPBHOM KOMWUHU, TPOrpecc KOTOporo OyAeT OTpakaThbCi B
COOTBETCTBEHHOM OKHe (puc. 21.2). Bbl MokeTe mpepBaTh NOpOIECC JAOCPOYHO MPH
HE0OXOMMOCTH, HaXkaB Ha KHONKY «OTMeHa.

PesepBHan KonMA X

OnpegeneHue cnncka dainnos

L

”e

OTmeHa

Puc. 21.2. OxHo miporpecca co3aHusi pe3epBHOM KOTUH

Bo Bpems co3gaHus pe3epBHOM KONMMM OKHA IMPOTPAMMbl HEIOCTYIHBI, a ONPOC
npuOOpPOB MPUOCTAHABINBACTCSI.

Ilocne 3aBCPIICHUSA ITpOoHecCa CO3aaHUA p€36pBHOI\/'I KOIIMHU IIporpamMMa OIIOBECTHUT
IMOJIB30BATCIIA O PC3YJIbTATC U OKHA IIPOrpaMMbl CHOBA CTAHYT JOCTYIIHEI.



ABTOMATHYECKOE co3a1aHuce pe3epBH0171 KOIIUMA 10 paciuCaHuIo
JIist aBTOMAaTH3aluy MPOIecca CO3JaHUs PE3EPBHBIX KOIMUM ITOJIb30BATENh MOYKET
3aJ1aTh paclucaHuM, B COOTBeTCTBHH ¢ KoTopbiM EKSIS Visual Lab Oyxer aBromarnuecku
CO3/1aBaTh PE3EPBHEIE KOITUH.

Jlnist HaCTpOWKK aBTOMATHYECKOTO PE3epPBHOTO KOMMPOBAHUS BHIOEPUTE B IIIABHOM
MeHI0 mporpammbl  myHKT «KoHdurypamus» - «ABTOMAaTHYECKOE pe3epBHOE
KonupoBaHuey. OTKPOETCS COOTBETCTBEHHOE OKHO (puc. 21.3).

HacTpoiKW aBTOMaTUYECKOrD pe3epEBH... X

| v ABTOMaTUUECKI CO3ZaBaTL Pe3EpEHLIE KOMWK

PacnucaHue
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Puc. 21.3. OxHO HACTPOEK aBTOMAaTHYECKOTO PE3EPBHOTO KOMTUPOBAHHS

®nar «ABTOMAaTHYECKM CO3/1aBaTh PE3EPBHBIC KOMUW» OMPEAENSIET BO3MOXKHOCTH
CO3JIaHHS] aBTOMAaTUYECKUX PE3ECPBHBIX KOIHIA.

Knonku @, # u © mnos3BONAIOT COOTBETCTBEHHO J00ABHTH, PEJAKTHPOBATH U
yAAJUTh BpPEMEHHBbIE IMpaBUjia, B COOTBETCTBUU C KOTOPHIMU OyAeT MPOUCXOAUTH
CO3JJaHHE ABTOMATUYECKUX PE3EPBHBIX KOIUM.

B mnone «bnmxkaiiiee coObiTHE» OTOOpa)kaeTcs Omkaiiiee BpeMsi CO3JaHUs
aBTOMATUYECKON PE3EPBHON KOMUU UCXOMS U3 3aIaHHOTO PACITUCAHMSL.



Knomnka «llanka ms coxpaHeHUs: pe3epBHBIX KONUIN» ONPEAEIIeT MECTO XPAHEHUS
CO3J1aBacMbIX pE3EpBHBIX KONWW. [[1s W3MEHEHMS NanK¥l HAKMHUTE HAa KHONKY U B
NOSIBUBLIEMCSI OKHE ITPOBOJAHHMKA YKAKUTE HEOOXOAUMYIO MAIKY.

[Tone «KonmuecTBO XpaHUMBIX PE3EPBHBIX KOMUI B Mamke» 3aJaéT MakCHUMAaJIbHO
KOJINYECTBO €IMHOBPEMEHHO XpaHUMBIX (hailioB pe3epBHBIX komuil. [locne ycnemHoro
CO3/IaHUsl PE3EPBHOM KOMHMM NporpaMMa CKaHHPYETCs Manky Ha Hajguuue (ailioB c
UMEHaMH, TOIXOJIIMMMH Toj mabnoH «evl autobackup <uomep>.evlzip». Ecmu ux
YHUCIIO TPEBBINIACT 3aJaHHOE KOJUYECTBO XPAHMMBIX (haillioB pe3epBHBIX KOIHUH,
nporpamma yaansiet (haissl ¢ CaMUMH MaJIeHbKUMU HOMEpaMH.

OKHO HACTPOWKH BPEMEHHOTO MpaBuIIa MOKa3aHo Ha pucyHke 21.4.
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Puc. 21.4. OxHO HAaCTPOHKM BPEMEHHOI'0 TIpaBUIIa

®nar «AKTUBEH» ONpEACNSET COCTOSHUE BPEMEHHOTO TpaBWiia (HEAKTHBHBIC
npaBuiia He 0OpadaTHIBAIOTCS MPU OMpPEACICHUH MOMEHTa CO3/IaHUsI aBTOMATHYECKOM
pPE3EpBHOI KOUN).

Brimagatomuii ciucok «Yactota» 3a1a€T NEPUOTUYHOCTE COOBITUS — €KEMUHYTHO,
€XKEeUacHO, €XKETHEBHO, €KEHEACILHO WIIH €KEMECSIUHO.

[Tone «JleHb» JOCTYMHO MpH €XKEHEETLHON MEPUOTUIHOCTH COOBITHS U TMTO3BOJISET
BBIOpaTh JICHb HEJIENU HACTYILJICHUS COOBITHSI.



[Tone «Hucno» 10CTymHO MPH €KEMECTIYHON MEPUOAMUYHOCTH COOBITHS U MO3BOJISET
BbIOpaTh JIeHb Mecdlla (Y4ucio) HacTymieHus coositus. Joctynen nmepuon ¢ 1 mo 31, a
Takke BapuaHt «llociennuil 1eHs Mecsauay.

O6paTI/ITC BHHUMAHHUC, YTO CCJIN BI)I6paHHO€ qUCJIO IIPCBBINIACT KOJIUYCCTBO I[HCﬁ B
MCCAILC, COOBITHE B 3TOM MECAIC HC HACTYIIUT.

B none «bnmxkaiiiee coObiTHe» oTOOpa)kaeTcsi OJvpkaiilliee BpeMsi HACTYIUICHHUS
COOBITHUS UCXO/IS1 U3 YKAa3aHHBIX [apaMeTPOB.

[Tone «Bpems» nOCTymHO IpH JIF0OON BBIOPAHHOW YacTOTE U OIPEAEISAECT BPEMs
IHS, KOrJa JOJDKHO MpOU30MTH coObiTue. Ilpym eXeMHHYTHOH 4YacToTe HEOOXOAUMO
yKa3aTh, B KaKyl CEKYHJY JOJDKHO Mpou30UTH coObitue. [Ipu exedacHoil — MUHYTY U
CEeKYyHIy. B oCTalbHBIX CiIydasX — 4ac, MUHYTY U CEKyHAY.

Bo BpEMA CO30aHMA aBTOMATHUYECKOU p63€pBHOﬁ KOIIMK B JICBOM HMJXHCM YIIIY
TJIaBHOI'O OKHa IIpOorpaMMbl 0T06pa>1<aeT051 3HAa4Y0K . Oxna IIporpaMmMbl OCTArOTCA
AOCTYIIHBIMH, a OIIPOC HpI/I60pOB IMpOaOJIZKACTCA, HO 3aIllUCh HOBOU I/IH(i)OpMaI_[I/II/I B 0a3bl
JAaHHBIX IIPUOCTAHABIIMBACTCA 10 MOMCHTA OKOHYAaHH:A ITPOLCCCa.

BoccraHoBIeHMe U3 pe3epBHOM KONTUU
JUis BOCCTAaHOBJIEHMsI COCTOSIHHS IIPOIpPaMMBbl U3 PE3EPBHOM KOMMM BBIOEpPUTE B
IJIAaBHOM MEHIO porpammsl MyHKT «KoHpurypamus» - «BoccTaHOBUTh KOHQUTYpALMIO U
0a3bl JAaHHBIX M3 PE3EPBHOM KOMMM» M B OKHE NPOBOJHUKA BbIOepuTe (hailm paHee
CO3JIaHHOM (B PYYHOM HJTU aBTOMAaTHYECKOM PEXHMMaXx) pe3epBHOM konuu (puc.21.5).



% OTMEHWUTE Pe3sepBHanA KONMA Q = OTKPEITh
® HepasHwue 4 Mrubuntu »
Mmsa ¥ | Pasmep | Tun M3meHEH
I .emacs.a 12 CEH 2UZ3
'l Buaeo W .Frxlinux 23 MioH 2023
B .gnupg 17 0KT 2022
B AokymenTui = .ioninja 7 ceH 2022
4 3arpysku B .local 30asr 2023
B .mozilla 7 cen 2022
A M3obpaxeHua B .pcscio 28 nek 2023
[ .pcscit 21 ¢es 2023
dd My3eika & .putty 7 cen 2022
M thinclient_drives a & rpmdb 28 wion 2023
B .ssh 7 ceH 2022
[ EksisvisualLabL @ .thunderbird 19 0KT 2022
B vnc 21 des 2023
+ Opyrue mecta backup.evlzip 15,9k6  Apxus
B ConfigMachineL 28 OKT 2022
B ivtm7m1-2-3-5-mk 22 Hon 2022
[ ivtm7m_humidity.nnscheme 21HoA 2022
B ivtm7musb-config 28 OKT 2022
@ain pe3epBHbIX KONWA ¥

Puc. 21.5. OxHo BeIOOpa (aiina pe3epBHOI KOTUH

[Tocne moaTBep»KACHUS HAMEPEHHs BO BCIUIBIBAIOIIMX OKHAaX HAYHETCS MPOLECC
BOCCTAaHOBJICHUS KOH(purypauuu u 0a3 maHHBIX. byayT ypaieHbl (ailiibl TeKyien
KoH(urypanuu u 6a3 JaHHBIX, a HA UX MECTO OyAyT pacrakoBaHbl (aiiiabl U3 apXuBa
BbIOpaHHOM pe3epBHOU Komuu. Paitn ¢ umHbopmalmeil 0 BBEIEHHBIX JIUIEH3UMOHHBIX
KITI0YaxX ¥ UX aKTUBALUAX OyIeT COXpaHEH.

Buumanme! Ilponeaypa BoccTaHOBIEHHMS KOHpUTrypauuu MW 0a3 JaHHBIX U3
pe3epBHOM KOIMK HEOOpaTHMa U HE MOKET OBbITh MpepBaHa J0 €€ 3aBEPILCHHUS.

[Tocne 3aBepuieHus npoueaypbl BOCCTAHOBIIEHUS ITporpamma OyJIeT nepe3anyliieHa.

IIpr BOCCTaHOBJIEHHM U3 PE3EPBHOM KOMMUH, CO3JIAHHOW HAa JAPYrOM KOMIIBIOTEPE,
HEOOXOJMMO TMPOBECTH PEBU3UIO TEX HACTPOEK, KOTOPHIE SBIISIOTCS BAaJUAHBIMHU TOJIBKO
JUTSl KOHKPETHOTO KOMITbIOTEPa (Ha KOTOPOM OBLIO CO3AaHa pe3epBHAask KOMUS). DTO MOTYT
ObITh, HaripuMep, COM-nopThl 117151 CBsI3U € ycTpoilcTBaMu, (DOHOBBIE M300paKEHUS AJIs
OKOH MOHMTOpPHHIA, TAINKW I COXPAaHEHUS aBTOMATUYECKUX OTYETOB M HEKOTOPHIC
JpyTue HACTPOWKH, CBSI3aHHBIE C (haliIaMu WM MyTSIMU K HAM.



Oco0enHocTu pesepBHOro konupopanusi B Windows u Linux
@aiinel  kKOHGUTYpanuu © 0a3 JaHHBIX SBISIOTCS  KPOCCIIATQOPMEHHBIMHU.
PesepBHass komwsi, co3iaHHas B omepanuoHHON cucteme Windows, Moxer ObITh
pa3BépHyTa Ha OIepanroHHOM cucteme Linux (1 Hao0opoT).



22. PaboTa nporpamMmmbl B KayecTBe Cnyxobl/aeMoHa

Eksis Visual Lab nmMeer Bo3MoxHOCTH paboThl B KauecTBe Ciy:kOb1 Windows wu
nemMona Linux. DTo croenuanbHBIi aBTOHOMHBIH PEXUM PabOTBl MPOTPAMMHOTO
obecreyeHus1, KOTOPBIA HE 3aBUCUT OT MOJIb30BATEISI, HCIIOIB3YIOIIETO B TAHHBIA MOMEHT
kommbioTep. [lpu paboTe B TakOM peXHME B3aMMOJICHCTBHE C IOJH30BATEIIEM HE
npoucxoauT. bymyun ommH pa3 HactpoeHHbiMm, Eksis Visual Lab Oyner paGortath c
MOMEHTa BKJIFOUCHHSI KOMIIBIOTEPA U HEMPEPBHIBHO BBIMOJHATH BCe TpeOyemble (YHKIIUH
(cOOp U aHAJIN3 TaHHBIX, IOCTPOCHHUE OTYETOB U T.JI.).

Ecnu mporpamma paGoTaet B peXuMe CITy>KObI/ZIEMOHA, TO OCHOBHBIE €€ (DyHKITUN
BBINIOJIHAIOTCSL ~ clty>)kOoi/nemoHom. Ilpu opgHOBpemeHHOW paboTe mporpaMmbel U
CIIyXObl/IeMOHa BcE OCHOBHBbIE (yHKIMM OepéT Ha ce0sd HMEHHO CiIy»X0a/JeMOoH
(HampuMmep, aBTOMATHUECKHE OTYETHl WIM PE3EpPBHOE KOMMPOBAHHE MO PACHHCAHUIO
BBITNIOJHSIOTCS UMEHHO CIyk00i/neMoHoM). ['1aBHOE OKHO MpOrpaMMbl BBICTYHAeT Kak
CPEICTBO U3MEHEHHSI KOHPUTYpAIlUU U PYYHOTO YIIpaBieHUsl MpudopamMu (M3MEHEHUS UX
BHYTPEHHUX HACTPOECK, 3arPy3KH JAHHBIX U3 BHYTPCHHEH IMaMATH U APYTrUX QYHKIIHIA).

OOpatuTe BHUMaHHE, YTO IIOCIE KAaKUX-TMOO HW3MEHEHUM KOH(UTypaluu
IPOrpaMMBbl JJ1s1 HPUMEHEHUS UX B CITy:k0€e/IeMOHE HEOOX0IMMO €€/ero nepe3amnycTUTh.

Tak kak ciry:x0a/neMoH He uMeeT rpadUuecKoro MoJIb30BaTeIbCKOTO HHTEpdeiica, ¢
MOMOII[BI0O KOTOPOTO0 MOKHO OBbUIO OBl OCYIIECTBJISITh HAOIIOCHHE M YNPABIATH €6
COCTOSIHHEM, HEOOXOJIMMO CKOH(PUTYpHUPOBATH MPOTrpamMMy COOTBETCTBEHHBIM OOpa3oM.
[Tpubopsl, KOTOpBIE TpeOyeTcsl ONmpallivBaTh, HEOOXOAMMO CHAENATh ABTOCTAPTYEMBIM —
YCTAHOBUTH B OKHE OOIIMX HACTPOEK ATUX MpUOOpOB (uiar «3amyckaTh omnmpoc npudopa
npu crapre nporpammbdy (puc. 6.40). s MOHUTOpPHHIra COCTOSIHUS PEKOMEHIYETCS
BKJIIOYHMTH BeO-cepBep (cM. riaBy «BeO-unTepdeiicy) MM UCHOIb30BaTh COOCTBEHHBIC
CpencTBa KOHTPOJIS TMporpamMMbl (Hampumep, ¢ momolisio obpamienuit k TCP-cepBepy
IPOrpPaMMBl).

@aitnel 4711 paboThI CiIy>KObl yCTaHABIMBAIOTCA Ha KOMITBIOTEP IMOJIb30BATENS, HO
JUIS WX 3aJIeHCTBOBaHUS M aKTUBUPOBAHUS OMHMCHIBAEMOro (PyHKIHMOHAJIa HEOOXOAMMO
IIPOU3BECTH JAONOJHUTEIbHBIEC JEUCTBUS, 3ABUCAILINE OT ONIEPAMOHHON CUCTEMBI.

B obmem ciydae ycTaHOBKa CiyXObl/3aJICICTBOBAaHUE JIEMOHA MOXET OBITh
OCYIIIECTBIICHA Yepe3 MyHKT IIABHOTO MeHIO mporpaMmbl « EVL+y - «Ciyx0a Windowsy
- «YcranoButh ciayxOy» (mms OC Windows) u «EVL+» - «Jlemon Linux» -
«AKTHBHPOBATH JAeMoHa» (OC Linux).

AHanoruyHeIM 00pa30M yepe3 Te ke pa3/ielibl [TaBHOTO MEHIO MPOrpaMMbl MOKHO
yAAIUTh  CIyXOy/IeakTUBUpOBAaTh  JeMOHAa  (MYHKThl  «YJaauTh  CIOykO0y» W
«/leakTBUpPOBATH IEMOHA» COOTBETCTBEHHO).



Croco0Obl pydHOTO YIIPaBICHUS CIIYKOOW/IEMOHOM W WX MOAPOOHOE OMHCaHUE
NPEe/ICTaBICHBI HAXKE.

Cayxoa Windows
Cayx06a EksisVisualLabService He ycraHaBiuBaeTcs B CUCTEME NMPU yCTAHOBKE
IporpaMMbl, 3TO HEOOXOaUMO cneiarh BpydHyro. Jlns »toro 3amyctute aiin
EVLService.exe, HaxoIsIIMiics B IalKe C YCTAHOBJICHHOH IIPOrpaMMOM, C KIIIOYOM
/installservice umm 3amycTuTe SPIBIK «YCTaHOBHUTH CITY:KOY» W3 TOU ke manku. B cirydae

YCIICIITHON YCTAaHOBKU B CHCTEMHON ocHACTKe «Ciy)ObI» nosiBUTCs MyHKT «Ciyx06a EKSIs
Visual Laby (puc. 22.1).

Buumanme! [Ing  ycTaHOBKM W yOpaBi€HUS  COCTOSIHUEM  CIIY>KOBI
EksisVisualLabService tpeGyrorcs mpaBa aIMUHUCTPATOPA CUCTEMBI.

o3 Cryoxcbel

Waiin  deiictene  Bug  Cnpaexa
e |FEBG= HmE »® 0w

. CoyoeBel (nokane . CnybBel (nokansHeie)
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Cnywba Eksis Visual Lab Wma Onucanue &
Q;Ce'resan cnyxBa Xbox Live [Jannan cnyxba nogaepKUBaET NporpamMmHelid uHTepdeiic Wi
eyt cnykEy Q;CETEEER cnyxBa yana OBecneqnBacT NOAAEPHKY ANA BUPTyaneHbx ceTeld Windows,
Q;Caesoﬁ BXOJ B CUCTEMY Ofecneuneaet Be3onacHbI KAHAN CEASM MEXTY 3TUM KOMIEH
Onncanme: Q;Ce‘resble MOAKTHYEHIA ¥npaenaeT obbekTamu nankn " CeTe W yAaNEHHBIR AOCTYN K CE
CaywBa nporpammel Eksis Visual Lab. {,‘é;Cmeponsau,ma yana_Sfeec 37a cnyxBa CUHXPOHMINPYET NOUTY, KOHTAKTEl, KaIEHAapE 1 I
Q;CMTEME cobermuin COM+ Moanepxka cnyxBel yBEAOMNEHNA 0 CUCTEMHEX coBemrax (5
Q;CMCTEMHDe npunoxedne COM+ ¥npaeneHne HACTPORKOA W oTCNEXMEaHWEM KomnoHeHTos COM+
Q Crmywba "BesanacHocTs Windows" cnyxBbl HE CMOTYT 3aMYCTUTLCA,
-S) CnyebBa Advanced Threat Protection B 3awmrHuee Wi...  Cmyxba Advanced Threat Protection B 3awmutHuke Windows n
Q Crnyxba AssignedAccessManager Crnyxba AssignedAccessManager nogaepneasT nHTepdeic T
J,'.)- Cnyeba AVCTP 310 cnyxba NpoToKeNa TPEHCNOPTUPOBKK YNPaENEHNA 3yano

mycba Eksis Visual Lab Cnyx6a nporpamambn Eksis Visual Lab.

&} CmyxBa Google Update (gupdate) Cnegure 33 Tem, yToGel sawe N0 Google scerga obHoBnANOCE
-E;!;Cn}oxéa Google Update (gupdatem) Cneaure 23 Tem, ytoBel eawwe M0 Google scerga obHoBRANOCE
{?;Cn)oo(éa Hyper-V PowerShell Direct OBeCneHNBAET MEXEHN3M YNPAENEHWA BMPTYaAbHOA MALLWMHD
-&) CnyeBa Language Experience Service Ofecneuneast nogiepkKy WHGPaCTPYKTyphl 4NA pasBepToIEat
Q;Cn}oo(éa Medic uenTpa oBHoeneHna Windows Brnrruaer ncnpaeneHne U 2aLLNTY KOMNOHERTOE LLeHTpa oBH
Q;Cn}oo(éa Microsoft Passport OBecnednBaET M30MALMKD NPOLECCE ANA KNHYER LWndposaHy
Q Chyxba PushTolnstall Windows OBecneunsaer nogaep:ky MHdpacTpykTypel ana Microseft St
-S) Crnyxba 55TP OfBecnedneacT nogaepky npotokona S5TP (Secure Socket Tu
Q CrnyxbBa Windows License Manager OBecnedneacT nogaepxKy WHdpacTpykTypel gna Microsoft St
-S) CnyzeBa Windows Mobile Hotspot MozB0NRET MCNONB30BATE COEAMHEHME A NEPELAYM JaHHELX

Gl CnyexBa aeTomaTnyeckoro obHapykenna seb-npoken .. WinHTTP peanusyer crexk knnenta HTTP w eBecneqmnsaer pasp .,
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Puc. 22.1. Cnyxo6a EksisVisualLabService B cucteMHoO# ocHacTKe

Ecnu ciyxx6a EksisVisualLabService ycraHoBieHa, To oHa Oy/eT aBTOMaTHYCCKU
3allyCKaThCsl MpPU 3arpy3ke KOMITBIOTEpa, a B TJABHOM OKHE MpOrpaMmbl Oyner
oToOpaxkaThCsl MaHes b yrpasienus ciayxooi EksisVisualLabService (puc. 22.2 u 22.3).



e Eksis Visual Lab+ -- MNpojeccnoHansHan NMLEHZHA

EVL+ Kongurypauwa Hoeoeokdo Bug [MNMomowe

CmyxBa Eksis Visual Lab octanoenena. Ba moxere pabotare ¢ nporpamMmoi B 00BINHOM pexciMe.

PR
Cnwcok yetpoiicrs 1
Balas == i@
o Bce npwBopel
4 @) 1KB-8 (r2.05)
> @KaHaJH

g Bef-cepeep zanywex Ha nopty 8077

Puc. 22.2. I'naBroe okuo Eksis Visual Lab npu ycTaHOBIEHHOM, HO HE 3allyIIIEHHOM CITy)K0e
EksisVisualLabService



e Eksis Visual Lab+ -- MNpojeccnoHansHan NMLEHZHA

EVL+ Kongurypauwa Hoeoeokdo Bug [MNMomowe

Cnysba Eksis Visual Lab zanyuena. HexkoTopbie BO3MOMHOCTH NpOrpaMMEel MOTYT ObITE OrpaHUYEHBL: HE
PEKOMEHAYETCA 3aMYCKaTh ONpoc NpUGopoE B pEanbHOM BPEMEHM, ECAW 3TH NPMDOPEI Y3Ke ONPaIMEAIDTCA
cny#boi. Bol moxerte Ge3 orpaHMYeHHA 3arpyaTs M MPOCMATPMEATE CTATUCTHMKY, 3 TAKKE NPOUSBOOWTE
HACTpOoMKy NpuGopoE K M3MeHeHWe kondurypauuy nporpammel. [laa npyumenHenna nameHenud B Kondgurypauum
HeobXOAMMO NepesanyCcTUTE CMyHOy.

-
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BeG-cepeep ocTaHoeneH

Puc. 22.3. I'naBaoe oxuo Eksis Visual Lab npu ycTanoBIeHHOM | 3amyIiieHHOH Cly»x)0e
EksisVisualLabService

Kuonka P 3amyckaer ciayx0Oy EksisVisualLabService. ByayTr ocraHoBieH oOMeH
JAHHBIMH C aBTOCTAPTyeMbIMU MPUOOpaAMU M OTKIIOYEHBI BeO- M ICpP-cepBepa, uTOOBI
MPEIOCTABUTD T 33]]a4H JIEMOHY.

Knonka ® ocranaBmuBaer ciyx0y. OOMEH IaHHBIMH C aBTOCTapTyeMBIMHU
npubopamu OyJeT BOCCTAHOBIICH, a BeO- 1 {CP-cepBepa CHOBA 3amMyIIEHBI.

OOpatuTe BHHMaHHE, YTO OCTAHOBKA CIYXObl HE O3HA4aeT e€ YyJaJCHUS U3
CHCTEMBl — OHAa aBTOMATHYECKH 3aIlyCTHThCS TMPH Tepe3arpy3ke Kommbrtorepa. Jlis
ynanenuss  ciykObl  EksisVisualLabService 3anmyctute ¢aiin  EVLService.exe,
HAXOJSAIIMICSA B TAINKe C YCTAHOBJICHHOW MporpaMMoii, ¢ kitrouom /uninstallservice wmu
3aIyCTUTE SPJIBIK «YIaIuTh CyKOy» u3 Toi e manku. [locie aroro myHkT «Ciyxba
Eksis Visual Lab» nponanér u3 cucremuoi ocHactku «CiiyKObD».

Cnyx0a EksisVisualLabService takxke Mo)keT ObITh 3amyllieHa/OCTAaHOBJICHA W3
cucTeMHOM ocHacTku «CiyXObD», OJHAKO HE CJEAYeT YIPaBIATh CIYy:KOOH TakuM
o0Opa3oMm B ciydae, eclii 3alyllleHa OCHOBHAs MPOrpaMMa, Tak Kak B 3TOM Ciydae He



IIPOUCXOANT BBHITIOJHEHHSI HEOOXOIUMBIX TPOICIYP COTJIACOBAaHUS HMX OJHOBPEMEHHOM
paboTHI.

Ommbku, BO3HHMKArONME B Tporecce padotel ciykObl EksisVisualLabService,
3aIMCBIBAIOTCSA B CHCTeMHBIN xypHan (pasmen «XKypuamsr Windowsy - «IIpunoxenue»,

ucrounuk — EksisVisualLabService), mpocMoTpeTh KOTOPBIH MOXXHO B OKHE MPOCMOTpPA
coowituit Windows (puc. 22.4).

2 MpocmoTp cobemmii

Dain  Jedcteme Bwg Cnpaeka
= |

2] NpocmoTp cobrimuit (NokansHeni) Mpunomenne Cobeimwii: 24 116

# HECI'pEHEEEMbIE NEescTaBeHNA

- L!: XKyprans: Windows Ypoeens Jata u Bpema HMcTounuk Kog cob ™
E| MpuncxeHne ! 26.04.2024 15:29:36 EksisVisualLabService
il BesonacHocTe ®CEEAEHHR 26,04.2024 14:50:58 Security-5PP 1
] Yeranoeka @ CeefeHuA 26.04.2024 14:459:41 Security-5PP 1
§] Cucrema @CEEAEHHR 26.04.2024 14:32:56 V55
) 2] Nepenanpaenerneie cobermua @CEEAEHHH 26.04.2024 14:31:12 RestartManager v
1 XKypHans! npuaokeHni u cryxb < >

<1 Moanmcan Cobermne 0, EksisVisuallabService x

OBwme MogpoBHocTn

Service failed on start: Cny:Ba Eksis Visual Lab ne moxer paboTaTe B pexume gemo-sepcin!

WMra xyprana:  [Npunoxedne

WeTouHme EksisVisuallabService [Jara: 26.04.2024 15:29:36
Keopa 0 Kareropwa sagaune  OTcyTcTeyer
YpoeeHs: Cwnbka Knrouesbie cnoea:  Knaccuueckun
MNonesos.: H/d KomneroTep: software

Kog ongpaumm:  CeggeHun

MogpoBrocTn:  Cnpaeka B MHTepHeTe ana

Puc. 22.4. Oxno mpocmotpa coosituit Windows

[Ipu HemTaTHOM paboTe CiIy)KObI B TEPBYIO oOYepedb HEOOXOIUMO MPOBEPUTH
CHUCTEMHBIN JKypHaJ.

Ecim nipu pabote cimyx0n1 EksisVisualLabService Bo3HukaroT HencrpaBHOCTH,
KOTOpbIE HE yAa€TCs TUArHOCTHUPOBATh, HEOOXOAMMO 3aIyCTUTh MPOTpamMMy B OOBIYHOM
pexxume, oOpaTUTh BHUMAaHHUE Ha BbIJlaBaeMble MPOTrpaMMON COOOIICHUS U MPOBEPUTH €€
BHYTPEHHUH KypHaJ coObITUH (cM. TI1aBy « OKHO IPOCMOTpa JKypHaja COOBITHIN).



Hemon Linux
JlemoH evld peructpupyercs B cUCTeMe IPU YCTAHOBKE MPOrPAMMHOIO ITaKeTa, HO
0 yMoj4aHuio Haxoautces B oTkiaoucHHOM (disabled) cocrosiHuu. UToObI epeBecTH €ro
B aKTHBHPOBAHHOE COCTOSIHME, M3 KOTOPOTO OH MOKET ObITh Hcmosib3oBaH (enabled),
HEoO0XOMMO JaTh KOMaHy MojcucTeMe yipasienus Systemd (puc. 22.5).

Bunmanue! Jlns ynpaBieHuss coctosHueM jgeMoHa evld TpeOyrorcs mpaBa
aJIMHHHCTpATOpa cUcTeMbl. Mcnomb3yiite yrriuTy SUO (yKa3bIBaeTcs mepeax KOMaHIoN)
WJIU COBEPIIUTE BXOJ KaK aJIMUHUCTPATOP CUCTEMBI.

3] ubuntu@ubuntu-System-Product-Name: ~ Q = x ‘

ubuntu@ubuntu-System-Product-Name:~$% systemctl enable evld
ubuntu@ubuntu-System-Product-Name:~$% systemctl status evld
@ evld.service - SCADA Eksis Visual Lab
Loaded: loaded (/etc/systemd/system/evld.service; enabled; vendor preset: enabled)
Active: inactive (dead) since Fri 2024-04-26 15:19:24 MSK; 31s ago
Docs: https://www.eksis.ru/catalog/software/productée577.php
Main PID: 13036 (code=exited, status=0/SUCCESS)

anp 26 15:18:51 ubuntu-System-Product-Name systemd[1]: Started SCADA Eksis Visual Lab.
anp 26 15:19:23 ubuntu-System-Product-Name evld[13036]: 3aBepuweHue paboThl...

anp 26 15:19:23 ubuntu-System-Product-Name systemd[1]: Stopping SCADA Eksis Visual Lab...
anp 26 15:19:24 ubuntu-System-Product-Name systemd[1]: evld.service: Succeeded.

anp 26 15:19:24 ubuntu-System-Product-Name systemd[1]: Stopped SCADA Eksis Visual Lab.
ubuntu@ubuntu-System-Product-Name:~% [

Puc. 22.5. TlepeBoa nemona evld B akTHBHPOBaHHOE COCTOSIHUE U TIPOBEPKA €ro cTaryca
ITpoBepuTth Tekyiiee coctosuue evld moxxno komanzoi systemctl status evld.

Ecnu nemon evld aktuBupoBaH, TO OH OyJeT aBTOMATHYECKH 3aIlyCKaTbCs IMPH
3arpy3ke KOMITBIOTEpa, a B TJIABHOM OKHE IMPOrpaMMbl OyneT oTOOpaskaThCs MaHENb
yrpasiieHus geMonom evld (puc. 22.7 u 22.8).

Kuomka P» 3amyckaer nemoH evld. Bbymyr ocraHOBiIeH OOMEH JaHHBIMH C
aBTOCTApTYEMBIMHU MPUOOpPAMU U OTKIIIOUEHBI BeO- u {CP-cepBepa, 4TOOBI MPEIOCTABUTH
3TH 3ama4yd JeMoHy. 3amyiieHHbd evld oroOpaxaercs B CHUCTEMHOH KOHCOJU TIpU
IpOBEpKe ero craryca (puc. 22.6).



o)

Loaded:
Active:
Docs:
Main PID:
Tasks:
Memory:
CGroup:

anp 26 15:18:

ubuntu@ubuntu-System-Product-Name: ~ Q =

ubuntu@ubuntu-System-Product-Name:~% systemctl status evld
® evld.service - SCADA Eksis Visual Lab

loaded (/etc/systemd/system/evid.service; enabled; vendor preset: enabled)
active (running) since Fri 2024-84-26 15:18:51 MSK; 13s ago
https://www.eksis.ru/catalog/software/product6577.php

13036 (evld)

7 (limit: 9307)

4.7M

/system.slice/evid.service

L-13036 fusr/bin/eksisvisuallab/evld

51 ubuntu-System-Product-Name systemd[1]: Started SCADA Eksis Visual Lab.

ubuntu@ubuntu-System-Product-Name:~% [

Kuoonnka ™ ocragaBiaMBaeT JIEMOH.

Puc. 22.6. Cocrosiaue 3amymieHHoro gemona evld

npudopamu OyJE€T BOCCTAaHOBIIEH, a BeO- 1 {CP-cepBepa CHOBA 3amyIIEHBI.

OGpaTuTe BHUMAaHHUE, YTO OCTAHOBKA JEMOHA HE O3HAYAET €ro JICaKTUBAIMU — OH
aBTOMATHYECKHU 3aIlyCTUTHCS MPH MEepe3arpy3ke KoMibloTepa. s neakTuBanuu AeMOHa

evld meo6xoaumo BeimoHUTH KoMaHay Systemctl disable evld.

Jlemon evld taxke MokeT ObITH 3ammyIeH/OCTAHOBICH M3 KOHCOJIH KOMAaHIaMHU
systemctl start evld u systemctl stop evld coorBercTBeHHO. OmHAKO HE ClEAyeT
YIPaBJIATh IEMOHOM IIPH IOMOIIM KOMaHJ KOHCOJIM B ClIydae, €CIIM 3allylleHa OCHOBHAs

nmporpamma,

TaK KaK B 39TOM CJIy4a€c HC IIPOUCXOAUT BbIIIOJIHCHUA HCO6XOI[I/IMI>IX

IPOLIEIyp COTJIACOBAHUS UX OJJTHOBPEMEHHOM pabOTHI.

OOMeH JaHHBIMH C aBTOCTAPTYEMBIMH



Eksis Visual Lab+ -- MpocgeccnoHansHaa NUUEH3UA x

EVL+ KoHgwurypauwa HoBoe okHo Bwa [Momolb
Oemon Eksis Visual Lab octaHoeneH. Bel MoxeTe paboTaTk € nporpaMMoi B oBbIYHOM peXxumMe.

L
CNWCOK YCTPORCTE #1

Eslas SE @
4 [EzBce npubopel
4 [ 1MKBE-B (r3.05)
» @ Kanan 1

= - Beb-cepBep 2anylueH Ha nopTy 8077 .

Puc. 22.7. 'naBroe okuo Eksis Visual Lab npu aktuBupoBanHOM, HO He 3amyiieHHOM jaemoHe evid



Eksis Visual Lab+ -- MpocgeccnoHansHaa NUUEH3UA x

EVL+ KoHgwurypauwa HoBoe okHo Bwua TMomollb

Demon Eksis Visual Lab zanyuieH. HekoTopble BOZMOXXHOCTH NPOrpaMMbl MoryT BuITh
orpaHWYeHbl: HE PEKOMEHAYETCA 2anycKaTk onpoc npubopoe B peansHOM EpeMeHu, 8CnH 3TH
npubopbl yXKe ONPaLIKMEAIOTCA AeMOHOM. Bel MoxeTe Bez orpaHWYeHME 2arpyKaTth U
NpoCMaTPUEaTL CTATHCTHKY, a TakXe NPOMIBEOAMTL HACTPOWHKY NpUGOPOE W HZMeHeHue
KOH(HUIYpPALKKH NPOrpaMMel. [INA NPpUMEHEHHA H3IMEHEHHH B KOHMIypauuu Heobxogumo
nepesanycTWTb OeMoHa.

CNUcok ycTpoWcTe #1

=y | =

(L)L) |@|l$l |§u§| |@|
4 [EBce npuBopel
4 =IMKB-8 (r3.05)
» & Kanan 1

Beb-cepeep ocTaHoBneH .
Puc. 22.8. 'naBHoe okHo Eksis Visual Lab npu aktuBupoBanHOM 1 3amynieHHOM qeMoHe evld

OmmbkH, BO3HHKAIONIME B IMpolecce paboThl jgemoHa evld, 3ammchiBaroTcs B

CHUCTeMHBIN XypHaIL. [IpocMOTpeTh 3TOT KypHall MOXKHO Komaumoi journalctl —u evid
(puc. 22.9).
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anp
anp
anp
anp
anp
anp
anp 24
anp 24
-- Reboot
anp 26
anp 26
anp 26
anp 26
anp 26
anp 26
anp 26
anp 26
anp 26
anp 26
lines

24
24
24
24
24
24

[Ipu wHemTaTHON paboTe JeMOHAa B TMEPBYIO Ouepeab HEOOXOIUMO MPOBEPUTH

12:
12:
12:
12:
12:
12:
12:
12:

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:

12:
12:
12:
12:
12:
12:
12:
12:

17:
17:
17:
17:
17:
18:
19:
19:
19:
19:

26
27
27
37
39
39
40
40

20
31
31
31
31
51
23
23
24
24

ubuntu@ubuntu-System-Product-Name: ~

ubuntu-System-Product-Mame
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name

ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name
ubuntu-System-Product-Name

1020-1038/1038 (END)[]

evld[3162]:
systemd[1]:
systemd[1]:
systemd[1]:
evld[3195]:
systemd[1]:
systemd[1]:
systemd[1]:

systemd[1]:
systemd[1]:

evld[12866]:

systemd[1]:
systemd[1]:
systemd[1]:

evld[13036]:

systemd[1]:
systemd[1]:
systemd[1]:

Q =

3agepLeHne paboTol. ..
evld.service: Succeeded.
Stopped SCADA Eksis Visual Lab.
Started SCADA Eksis Visual Lab.
3agepueHune paboTsl. . .

Stopping SCADA Eksis Visual Lab...

evld.service: Succeeded.
Stopped SCADA Eksis Visual Lab.

Started SCADA Eksis Visual Lab.

Stopping SCADA Eksis Visual Lab...

3aBepuweHue paboThl. . .
evld.service: Succeeded.
Stopped SCADA Eksis Visual Lab.
Started SCADA Eksis Visual Lab.

3agepuweHue padboThl. . .

Stopping SCADA Eksis Visual Lab...

evld.service: Succeeded.
Stopped SCADA Eksis Visual Lab. I

Puc. 22.9. Cuctemublii xypHai nemoHa evid

CHUCTEMHBIN JKypHaJ.

Ecnu npu pabore nemona evld BO3HHKaIOT HEUCIPABHOCTH, KOTOpPbIC HE ymagrcs
JMarHOCTUPOBaTh, HEOOXOAMMO 3alyCTUTh MPOTrpamMMy B OOBIYHOM pEXHME, OOpaTUTh
BHUMAaHHE Ha BbIABa€Mble MPOTPaMMOl COOOIEHUS U TPOBEPUTH €€ BHYTPEHHUU

XKypHaJ coObITHI (cM. r1aBy «OKHO MPOCMOTpA KypHaIa COOBITHIA).



23. OPC-cepBep

Eksis Visual Lab mommepxuBaer nexortopsie Texnonoruum OPC (Open Platform
Communications), KoTopsle MO3BOJIAIOT MPEIOCTABUTH JaHHbIC U3MEPEHHUH U COCTOSHHIA
croponHuM mporpammam B cpeae Windows mocpeacreom COM/DCOM.,

Cnucoxk nojaepxxuBaeMbix TexHojoruit OPC:

e OPC Data Access (2.05a);

e OPC Historical Data Access (1.20);
e OPC Alarms and Events (1.10);

e OPC Security (1.0).

ProglD OPC-cepsepa Eksis Visual Lab: Eksis.EVL.OPC, CLSID: B3DF26E2-
91DA-4870-B310-3A97914F73A8.

Jlns ucnonp3oBanus Texuojgoruii OPC Ha KOMIBIOTEpE AOKEH OBITh YCTaHOBIIEH
Habop pacnpoctpanseMbix komrnoHeHTroB OPC (OPC Core Components Redistributable).
OHHM J0JDKHBI OBITh YCTAHOBJICHBI BpYUHYIO, a ux ycTaHoBimk («OPC Core Components
Redistributable (x86).msi») Bxitouén B cocraB Eksis Visual Lab u pacnonoxen B mamke
OPC Core Components Installer B manke ¢ ycranoBiieHHON mporpaMmmMoid (I1sl yCTaHOBKH
TpeOyeTcs mpaBa aIMHHHCTPATOPA CHCTEMBI).

OPC-ceprep Eksis Visual Lab ue TpeOyet nuiieH3un jisi pabOThl B MOXKET OBIThH

CBOOOJIHO MCIOJIb30BaH I MOJYYEHHUs TaHHBIX U3MEpEHUH MpruoopoB npousBoacTea AO
«OKCHC».

Hactporiky u ynpasinenue OPC-cepsepom Eksis Visual Lab M0oxHO oCyIIECTBUTH B
cneruaibHoM OkHe (puc. 23.1), BBI3BIBAEMOM 4Yepe3 TJaBHOE MEHIO IPOrpaMMBbI
«Konduryparusn» - «OPC-ceppep».



@ Hacrpoiikn OPC-cepeepa O ot

CocToAHWe
KomnoHerTal TExHOoACrum OPFC

He ycranoenens!
Cocroanwe peructpauun OPC-cepeepa Eksis Visual Lab
Henszsectho
Japermcrpupoeats OPC-cepeep nporpammbl EksisVisuallab.exe
3apervcTpupoeate OPC-cepeep cnyxtum EVLService.exe
Ormenuts perucrpauuie OPC-cepeepa Eksis Visual Lab
HocTynHele METEphelch
[] Data Access 2.05a
[] Historical Data Access 1.20
[ ] Alarms and Events 1.10

[ ] Private Security (WHTErpaUMa c cncTemor nons3csatensd EVL)

o oK
% Crhaena

Puc. 23.1. Oxno HacTpoek OPC-cepBepa B OTCYTCTBUM YCTaHOBJIEHHBIX 0a30BbIX koMnoHeHTOB OPC

B rpynme «CocrosiHue» yka3biBaeTcss uHMoOpmaius 00 yCTaHOBKE 0a30BBIX
koMrioHeHTOB OPC («Kommonentsl texnosorun OPCy») u craryce peructpauuun OPC-
cepBepa Eksis Visual Lab B cucreme («Cocrosiaue peructparmu OPC-cepBepa EKsis
Visual Laby).

[Tocme ycTaHOBKM 0a30BBIX KOMITIOHEHTOB OKHO HacTpoek OPC-cepep Oyner
otoOpakaTh ITOT (akT, a KHONKK ynpasienus peructparuein OPC-cepsep Eksis Visual
Lab cranyT nocrymas (puc. 23.2).



@ Hacrpoiikn OPC-cepeepa O ot

CocToAHWe
KomnoHerTal TExHOoACrum OPFC

VYcranoeneHo
Cocroanwe peructpauuun OPC-cepeepa Eksis Visual Lab

OPC-cepeep He 3aperMcTpUpoBaH B cucTeme!
JapervcTpyvposate OPC-cepeep nporpammel EksisVisuallab.exe
3apervcTpupoeate OPC-cepeep cnyxtum EVLService.exe

OrmenuTs perucrpauuis OPC-cepeepa Eksis Visual Lab

HocTynHele METEphelch
[] Data Access 2.05a
[] Historical Data Access 1.20

[ ] Alarms and Events 1.10

[ ] Private Security (WHTErpaUMa c cncTemor nons3csatensd EVL)
o 0K
% Crhaena

Puc. 23.2. Oxno HacTpoek OPC-cepBepa npu ycTaHOBJIEHHBIX 0a30BbIX KOMITOHEHTOB OPC

Kuonka «3apeructpupoBath OPC-cepBep mnporpammbl  EksisVisualLab.exe»
nmo3BoJIsieT 3apeructpupoBath B cucreme OPC-cepBep, paboraromuii U3 TPOrpaMmbl
EksisVisualLab.exe (mpu obpamenun npunoxkennii k OPC-cepsepy EKksis Visual Lab,
cucTema OyJieT 3amycKaTh ero rmocpeactsom nporpammel EksisVisuallab.exe).

Knonka «3apeructpupoBatb OPC-cepep ciyx0b1 EVLService.exe» mno3soiser
3apeructpupoBaTh B cucteme OPC-cepBep, paboraromuii u3 ciayx0sl EVLService.exe
(mpu oOpamennn npuioxenuin k OPC-cepsepy Eksis Visual Lab, cucrema Oyner
3almycKaTh €ro mocpeactBoMm ciyx0Obl EVLService.exe). Dra xHOmKa HEIOCTYITHA, €CIIU
ciyxx6a Eksis Visual Lab we ycranoriieHa B cucteme (cM. rinaBy «Pabora mporpamMMbl B
Ka4eCTBE CITy>KObI/JIEMOHAY).

Oo0parure BHMMaHue, uto musi padorei OPC-cepBepa ciyxOsl EVLService.exe
MOKET TTOTPeOOBAThCS TOTIOJHUTEIbHAS HacTpoiika B cucteMHoit ocHactke DCOMCNFG
(puc. 23.3). YOenutech, 4TO MOIB30BATENSIM Pa3pelIéH 3aMyCcK CIyKObI IIPU 0OpaIlieHuH K
e€ OPC-cepgepy, a Tak xe cam goctyn k OPC-cepBepy. Eciiu noGaBnenue moiap3oBartens
He Aa€T HY)KHOIO pe3yjbTara, U3MEHUTE HACTPOWKHM 1Mo ymojdaHuto st Bcex COM-
cepBepoB (puc. 23.4).



Ceoictea: EVL OPC DAZ/HDASAE Server ? >

KoHeyHBIe YaNkbl Y¥nocToBepeHWe
Ofwme PasmeweHne BesonacHocTe

F'ESFIE-'LIJE-'HHH Hd 3anyCkK K deTUEILHD

() Mo ymonyarie

® Hactpoums HsmernTs...

Paspewestwa Ha pocTyn

() Mo ymonuarae

WMameHTs...
PaspelueHiA Ha MSMEHEHWE HACTPOEK
() Mo yronuanmio
® Hactpoums WNamernTs...

nDﬂ.FIDﬁHE-'E-' 0 HECTROWKE 3TV NapaMETDOE.

e —

Puc. 23.3. Hactpoiiku OPC-cepBepa Eksis Visual Lab B cucremnoit ocnactke DCOMCNFG



Ceoictea: Moid KomnsoTep ? *

DAwme MNapameTpel CeoAcTEa NO YMONYEHKMD
HabBop npoTokonos besonacHocTe COM MSDTC

MNpaea pocTyna

MoXHD W3MEHATE CIMCOK NKLL, KOTOpBIM MO YMONYaHMR
paspeler OoCTYN K NPMNOXEHMAM. Takxe mMoxHo
YCTAHABNWEATE OrpaHWYEHA Ha NPMNOXEHWA, KOTODEIE
anpefenAwT CEOM cofCTEEHHEIS pa3peweHAn.

DCTCIFIEIZJKHDZ W3MEHEHWE DasSpPEeWEHWA Ha ADCTyN MOXEeT
NOBNUATE Ha cnocofHOCTE NPUNO¥EHAWA BEINONHATE
JANYCK, NOJKNDYEHWA W HOpManeHO PYHKUMOHWPOEaTE.

MarernTe orpadiuenna... | | MsmeHnTe SHAYeHWA MO yMONYSHWD .. I

PESFIE-'LIJE-'HHH Ha 3anyCk ¥ K THEILWMD

MoXHD W3MEHATE CIMCOK NKLL, KOTOpBIM MO YMONYaHMR
PaspeleHd 3aNYyCKaTe NPMNOXKEHWA MNK K TMEMPOBEaTE 0B bEK THI.
Tar#e MoxHD YCTAHABNWEATE OrpaHWUYEHMA HA NPUNOXEHKMA,
KOTOPEIS ONpeAsnAT CEOKX coBCTEEHHEIE paspeWeHAA.

CcTopoXHD: MSMEHEHWE DA3PEILEHWMA HE JaNYCK 1

! AKTWB ALK MOXET NOBNMATE Ha cnocofHoOCT
MPUNOXEHWA BEINONHATE SENYCHK, NOAKNHOYEHIAR 1
HOPMANEHO PYHKLMOHWDOBaTE .

WzrmeHTs OrpaHUYEeHAA. .. MQME.‘HHTI: SHIYEHWUA NO YMONYIHWAD...

nDﬂ.FII:IﬁHE-'E-' 0 HECTROWKE 3TV NapaMETDOE.

QK OmaeHa [P AMEHTE

Puc. 23.4. Hactpoiiku 6e3onacioctu COM B cuctemHuoit ociactke DCOMCNFG

Enunospemenno OPC-cepeep Eksis Visual Lab mosxer ObITh 3apeructpupoBaH
100 Kak mporpamma, Ju00 Kak ciiyxoa.

Knonka «Ormennuts peructpanuto OPC-cepsep mporpammbl EksisVisuallab.exey
no3BoJiieT CHATh peructpanuio OPC-cepBepa mporpamMmbl WU CIIyKObI, B pe3yibTaTe
yero OPC-cepsep Eksis Visual Lab nepecraneT OBITH JOCTYIHBIM JJIsi CTOPOHHHX
IIPUIIOKEHUM.

3apeructpupoBath WM OTMEHUTH peructpanuio OPC-cepBep Takxke MOXKHO B
pyuHoMm pexume. s atoro 3amyctute ¢aiibl nporpammbl (EksisVisuallLab.exe) wiu
ciyxx0b1 (EVLService.exe) ¢ kimrouamu /registerserver (/regserver) wmu /unregisterserver
(/lunregserver) ¢ mpaBaMu aIMHHUCTpATOpa IS PETUCTPAlMM WX €€ OTMEHBI
COOTBETCTBEHHO.



OOpatuTe BHHMMaHue, 4TO i ympaBienus peructpauuein OPC-cepBepom
TpeOyeTcs TpaBa aJMHUHUCTpaTropa. Eciam Tekymwuii mojip3oBaTellb MMH HE 0OJamaer,
CHCTEMa 3alpOCHT yuéTHbIC qaHHbIe (puc. 23.5).

KoHTpone yueTHBIX 3anucei >

PaspelunTb 3TOMY NPUNOXKEHWUIO OT
HeN3BeCTHOro u3aartena BHOCUTb U3MeHeHUH
Ha BalleM YCTpoWucTBe?

EksisVisuallLab.exe

WMzpatens: HeT paHHbIX
Wcrounnk daidna: XKecTkid gMck KOMNbKTEpa

MoapobHee

Ytobkl NpoAoMEMTE BEEELANTE MMA NONE30BaTENA M Naponb
dAMHHWNCTRaTOPRA.

admin

W10TEST \admin

Aa Het

Puc. 23.5. 3anpoc y4€THBIX TaHHBIX aAMHHUCTPATOPA JJIsi K3MEHEHUs COCTOsTHUS peructparn OPC-
cepsepa

Korna 6a3ossie kommnonentsl OPC ycranosiensl, a OPC-cepsep Eksis Visual Lab
3apeTUCTPUPOBAH B CUCTEME, OH OyneT oToOpaxkaThcs npu nepeunciiennu OPC-cepBepom
(puc. 23.6), a OKHEe HACTPOEK CTAHOBSATCS JIOCTYITHBI €r0 HacTpoukH (puc. 23.7).



2} Add OPC Server X

Name |Ev|_ OPC DAZIHDAJAE Server |

COM XML UA

Computer name

e Eind

Available servers

Advosal DA Simulation Server V1.0

QPCsniffer Class

MRD OPC Data Access

propckit Demo12 - Senvice Application

EVL OPC DAZHDARE Server

INSAT Modbus OPC Senver DA

Matrikon OPC Server for Simulation and Testing

Name  |Eksis EVLOPC [ ok

Clsld I{CCQUCCEE—FQ FO-4654-82E5-ESFO157TFG20} I Cancel

Puc. 23.6. OPC-ceprep Eksis Visual Lab B cniucke cpenu npyrux OPC-cepBepoB cuctembl



@ Hacrpoiikn OPC-cepeepa O ot

CocToAHWe
KomnoHerTal TExHOoACrum OPFC

VYcranoeneHo
Cocroanwe peructpauuun OPC-cepeepa Eksis Visual Lab

OPC-cepeep 3aperncTpMpoBaH B CHCTEME
JapervcTpyvposate OPC-cepeep nporpammel EksisVisuallab.exe
3apervcTpupoeate OPC-cepeep cnyxtum EVLService.exe

Ormenuts pervcrpauyus OPC-cepeepa Eksis Visual Lab

HocTynHele METEphelch
Data Access 2053

Historical Data Access 1.20
Alarms and Events 1.10

Private Security (MHTErpayma ¢ cuctemol nonssceatensd EVL)

o oK
% Crhaena

Puc. 23.7. Oxno Hactpoek OPC-cepepa Eksis Visual Lab

B rpynne «JloctynHbie uHTepdench mepedncieHbl Quiard, Ompeaessonme
noctymnubie kommoHeHThl OPC-ceprepa Eksis Visual Lab.

Onar «Data Access 2.05a» oTKpbIBaeT JOCTYN K (DYHKIMSAM, MO3BOJISIOIIIM
NOoJy4yaTh JaHHbIC H3MEPEHUH B PEKUME pPEaTbHOro BpeMeHHM (BKIto4as (QYHKIUH
untepderica |OPCBrowseServerAddressSpace, mnpeaHa3HAYeHHOTO I TOJYYCHUS
JTaHHBIX O coxepskannu W crpykrype OPC-cepsepa Eksis Visual Lab). docrymabl
¢ynkuun cuaxpoHHoro ureHus (uHtepdeiic IOPCSynclO), a Ttakke acHMHXPOHHOE
OOHOBJICHHE (bynkmus obOpaTHOrO BBI30Ba OnDataChange uHTepderic
IOPCDataCallback).



@ dOPC Explorer

&+ Eksis Visual Lab -- MNpodeccnonanenan nuueHsna — O

File Edit View Help EVL+ Kondurypauma Hoeoeokdo Bug TMomowe
- R{' ¥ B = Cnwcok yorpoicrs #1 IEI MoruTopunr #1
L < B oeeio COlHHIEENE
5l EVL OPC DA2HDA/AE Server
& P Dbjects MoT-Cc 4 [E]Bce npuBope
Cepeepran [10149705] R H, % 4 @ crap
h(?}P MM, PT.CT. 4 @KaHan‘I
: Ome [10148706] @220 -q
5. Buicraska [10142847) @38, %
i Mexaunueckan o6paGoTka [10149704] @745 P, umpr.ct]
() A3pOaNHaMWYECKaRA yCTaHoeKa [10149702) > @ Oraen paspaboTok
+ Cknapg [10153541] > @I'Ipowssop,crso
0 Mpouzsogcreo [10149707) > @ CepeepHan
0 Otgen pazpaborok [10153540] L4 @ Ericraexa
= _‘}' Groups > @ Mexanwueckas oBpaboTka

Default » @ Oduc

L3 @ ABPO,DMHEMHHECKEH YCTaHOEKE

£ =) % Onpac npusopa "Aspog: Jeckan ye " (10149702...

Puc. 23.8. Cnucox npubopos EVL, nonyuennsiit uepez OPC

&) dopc Explorer

= Eksis Visual Lab -- MpodeccnonaneHan nuyensna — — m}
File Edit View Help EVl+ Konurypaums Hosoeowwa Bua Momous
- ;{ o B E Crmcok yerpoiicrs £1 @ MonuTopunr #1
=-H OPC Server (_ l ®|® Balas |S|E @&
Default (3) B Trend Graph
£l EVL OPC DAZIHDAAE Server 4 [EJBce npusopes
= /P Objects ftem ID Quality Time Value “ O%"‘“
A Pl K 1
=] CepeepHan [10149705] |4 {4EQ96157-A40F-40C1-A..  good 15:49:13 23,9186763763428 5;;2 e
(0)Kanan 1 |43 {934D6CCC-BAF-4A02- good 15:49:13 40,062629699707 ® 38‘[H '%]
Odpuc [10148706] |43 {ED4CC224-EABG-4F41-A . good 15:49:13 T47 15234375 '

@745 [P, mmprcr]
» (@ Ovgen paspatiorox
3 @I'Ipomssoncmo

Brictaeka [10142847]
MexaHwueckan oGpaboTka [10149704]

- | A3popMHaMuyeckan ycraHoeka [10149702] » (@ Cepeepran
CknzA [10153541] b @ Bucraosa
Mpowaeogcteo [10149707] » @ Mexanuseckas obpaborka
OToen paspaboTok [10153540] @ Oduc

B -1\-’ Groups » (@ AsponuHamuueckan yeranoska
- g Default

& 2 m¢ Onpoc npubopa "Aspoamramiueckan ycraHoska” (10149702

Puc. 23.9. JlaHHbIC H3MEpEHUH, IMOTyIaeMbIe B peKUME peabHOTO BpeMeHH uepe3 OPC

dnar «Historian Data Access 1.20» oTkpsiBaeT J0CTYN K (YHKIHSM,
TIO3BOJISIOIINM TIOJTy4aTh apXUBHBIC TAHHBIC N3MEPEHUIN M COCTOSIHUN (BKITIOYast (QyHKITUH
untepdeiica |IOPCHDA _Browser, mnpemHa3Hau€HHOTO [JIsi TIOJMY4YEHUS JaHHBIX O
conepkanuu u crpykrype OPC-cepsepa Eksis Visual Lab). Jloctynna ¢pynkiuun ReadRaw
u ReadAttribute untepderica IOPCHDA _SyncRead u ¢ynkuus Read wunTepdetica
IOPCHDA_SyncAnnotations.



[5"3 dOPC HDA Client () www.kassl.de

File Help
Get history data for item [{4E996157-A40F -40C1-A062-04F1| (% |Raw | Processed | Modified | AtTime
From date and time 010L2000 [E=  0:00:00 3 Requested values D
To date and time 0L0L2025 [E~  0:00:00 = Include bounds ]
Read History
Timestamp Value Quality HDA Quality &3
12.07.2024 12:11:32 23,7 good raw
12.07.2024 12:21:31 23,6 good raw
12.07.2024 12:31:29 23,6 good raw
12.07.2024 12:41:28 23,6 good raw
12.07.2024 125127 23,7 good raw
12.07.2024 13:01:26 23,5 good raw
12.07.2024 13:11:25 23,5 good raw
12.07.2024 13:21:23 23,5 good raw
12.07.2024 13:31: 22 23,5 good raw
12.07,.2024 13:41:21 23,7 good raw
12.07.2024 13:51: 20 23,5 good raw W
Returned values 7941 Max. possible values 10
Get history from 01,01, 2000 0:00:00 to 01,01, 2025 0:00:00
50 items values loaded
Get history from 01,01, 2000 0:00:00 to 01,01, 2025 0:00:00
7941 items values loaded

Puc. 23.10. ApxuBHBIEC JaHHBIE U3MEPEHUH, momy4deHHbIe yepe3 OPC

®nar «Alarms and Events 1.10» oTkpbiBaeT 1ocTynm K (QYHKIUSIM, TO3BOJISFOIIIM
MOJTy4aTh ApXWBHBIC JAHHBIC O COOBITHSIX B PEXKHME PEAbHOTO BPEMEHH, a TaKkkKe K
dbynkuusim unTepdeiica IOPCEventAreaBrowser, mpemHa3Hau€HHOTO ISl TMOJYYEHUS
JTaHHBIX O cojepkanun W crpykrype OPC-cepepa Eksis Visual Lab. loctymubr
cienyrome coobiTus: omuoOku («Errory) u npenynpexaenus («Warning») npuoOopos,
KaHAJIOB M TIapaMETpOB, a TakXKe HapylIeHUs MoporoBeix 3HaueHumid («Threshold
violation»). Bce coOwbitus mmeror tum Simple. 3HaunMocTh coObiTHs (Severity) mis
ommbok — 800, mpenynpexaenuit — 500, nas MOPOroB HU3KOM, CpEeIHEH M BBHICOKOU
3HaunMOCTH — 300, 500 1 700 COOTBETCTBEHHO.



B Subscription = O X

Filter State Keepllive

r B Categories l Arzas ] Sources I - Cl
Severity Rangs Event Type 1000 BufferTime in £33
vV Active ms

ms
0] ] v Simple
[ Condition Set 100 Max Size Set Refresh
n Tracking
=]

Source Time Message Category | Type Sewverity Condition SubCond
{AAT318D0-8559-462E-8CC6-2BAGZ46EFF3B)  15:52:12.000 Mpessiwerme 22,0 C (CpeaHAA SHAMMOCTS) simple 500
{AAT7I18D0-8559-462E-8CC6-2BAI24GEFF3IB}  15:52.09.000 MNMpeeswerme 22,0 °C (CpenHAa sHawmMocTs) simple 500
{AAT31800-8559-462E-8CC6-2BAI246EFF3IB}  15:52.06.000 Mpeeoiwerme 22,0 °C (CpenHna sHawmMocTs) simple 500
{AA731800-8559-462E-8CCK-2BAI246EFFIB}  15:52:03.000 Mpeewiweqne 22.0 C (CpeaHAA SHAWMOCTS) simple 500

{AAT7318D0-8555-462E-8CC6-2BAI246EFF3IB}  15:52.00.000 MNMpeesiwerme 22,0 °C (CpenHAa sHawmMocTs)
{AATI1800-8559-462E-3CC6-2BAI246EFFIB}  15:51:57.000 Mpeeoiwenme 22,0 °C (CpenHAa sHawmMocTs)
{AA731800-8559-462E-8CC6-2BAI246EFFIB}  15:51:54 000 Mpeewiwerne 22.0 °C (CpeaHAA SHAWMOCTS)

simple 500
simple 500
simple 500

(R I

Puc. 23.11. Uudopmarust 0 cOOBITUAX (HAPYIICHHUSIX MOPOTOBBIX 3HAYCHHUIA), TTOJTydaemasl B pexKHMe
peanbHOro Bpemenu uepe3 OPC

®nar «Private Security (uHTeTpanms ¢ cucteMoi mons3oBateneit EVL)y mo3Bosser
3aUTATh  JocTynm Kk oOwekram  OPC-cepBepam  mocpeactBoMm — mHTepdeiica
IOPCSecurityPrivate u wHTerpanuu ¢ cucremor moib3oBateneir EKsis Visual Lab (cwm.
rnaBy «CHcTemMa mpaB TOJb30BaTeneii»). Eciau 3ToT ¢uar ycTaHOBIIEH, TO IS BBI30BA
oonpmmHCcTBa PyHKIUs uHTepdeiicoB OPC motpebyercs mpenBapuUTEIbHO MPOU3BECTH
ayTeHTU(UKalunio ¢ nomoulblo ¢yHkuuu Logon. B kadectBe mapameTpoB (QYHKIUH
HEOOXOJMMO YyKa3zaThb UMs cymiecTBytomero B EVL monb3oBaTenss u ero mapodb.
[Tonms3oBarens gomkeH obmanate npaBoM «[Joctyn k OPC-cepepy». Cnucok 00bEKTOB
(mpubopoB), moctymHbix uyepe3 OPC-cepBep, ompenensieTcs CIUCKOM JOCTYIHBIX OKOH
cnrickoB ycrporictB EVL (nmpu mpocmotpe crpyktypsl OPC-cepBepa Eksis Visual Lab
OyAyT oTOOpaxaThbCsi TOJIBKO T€ 3JIEMEHTHI, K KOTOPbIM aBTOPU3UPOBAHHBIN MOJIb30BATENb
UMEET JOCTYI).

Jlns onpenenenus uneHTrdukaropos snementoB Eksis Visual Lab B okHax criirckoB
npruOOPOB HAKMHUTE MO HUM IMPaBOW KHOMKOW MBIIIK C 3akaTod kiasumei Control. B
OTKPBIBIIEMCSI MEHIO OyAeT mpucytcTBoBath MyHKT «MubopMmarmsy (puc. 23.12),
KOTOPBI OTKPBIBAET COOTBETCTBEHHOE OKHO (puc. 23.13).

MpocMoTp CTETUCTHEK >

ﬁjﬁ HacTpolikg >
@ Mrdopmanma

Puc. 23.12. BenbiBaroliee MEHIO apaMeTpa, OTKPBITOE C 3axkaToi kiasuiiei Control



g Mrdopmauna o napamMeTpe

Monned vaesTudukaTop napametpa: {C1F26364A-30FD-4685-A5CF-6B0BDEACCRES)
KpaTtkwid wasHTudukarop napametpa: 3253887850
Knacc napamerpa: TEksisDoubleParameter

OK

®| ¢

CTmeHa

Puc. 23.13. CiyxxeOHast mHGOpMAITHS O TTapaMmeTpe

B memsx waTerparun mo OPC B KIMEHTCKHMX TporpaMMax HEOO0XOIUMO
ucroyib30BaTh «llonHBIA HAEHTU(UKATOP MapaMeTpay, YHUKAIbHO ONPEAEISIONINI TOT
win uHou snement EKsis Visual Lab.



24. NMpnbopsbl n3 ctopoHHero OPC-cepBepa

Eksis Visual Lab mommepxuBaer mexotopsie Texunonorun OPC (Open Platform
Communications), KOTopbIe MO3BOJISIOT MOJIyYaTh JaHHbIE OT CTOPOHHUX MPOTpaMMaM B
cpeae Windows mocpeacreom COM/DCOM.

Jns ucnonb3oBanust TexHonoruii OPC Ha KOMIBIOTEpE JODKEH OBITh YCTaHOBIICH
HaOop pacnpoctpanseMmbix komrnoneHToB OPC (OPC Core Components Redistributable).
OnHu 10JKHBI OBITH YCTAHOBIICHBI BpYUYHYIO, a uX ycraHoBumk («OPC Core Components
Redistributable (x86).msi») Bxirouén B coctaB EKsis Visual Lab u pacronoxxeH B mamke
OPC Core Components Installer B manke ¢ ycraHOBIIEHHOH MpOrpaMMoi (Ui YCTaHOBKA
TpeOyeTcs mpaBa aMUHHCTPATOPA CUCTEMBI).

Utober mobaButh mpubop u3 OPC-cepmepa, BrIOEpHTE B MacTepe A00aBICHUS
HOBOro mpubopa tun «pyruey», momudukanuto — «lIpubopa uz OPC-cepsepa» (puc.

24.1).

e [loBaeneHne Hosoro npnbopa O X

Tun npuécpa

Jdpyrue w
Mogudmeauwa npubopa

Mpmbop ws OPC-cepeepa w

] OTobpamaTe CHATHIE C NPOWIE0ACTE MOADHMEALMK

Mpwbop w3 OPC-cepeepa (Texnoncrna OPC Data L&ccess}.

& Chaqana ewibpaTe cnocof NogkntoYeHA NpUEopa K KOMNEIOTERY

% CTmeHa [iofi= Bnepén

Puc. 24.1. Jlo6asnenne npubopa uz OPC-ceprepa

Ha Bkimagke nactpoek untepdeiica csazu ¢ OPC-cepepom (puc. 24.2) HE0OX0AMMO
yKa3aTh nanabie 11 noakiatouenus k OPC-cepsepy.



&+ NoBasneHne Hosoro npubopa

MHTepdeic ceasm

OPC Data Access V
IP-agpec/vma xocTa

CLSID OPC-cepeepa

|{533'D FE46-DASF-43DF-ADBF-BE2DED23AD35] |

|';J_, Cnwcowk OPC-cepeepos |

] Wenonezoeats uHtepdedic IOPCSecurityPrivate

s noassosaTens

Maponk

#  Ormena dd]  Hazag I[?i[i;__ B—nepé,n,

Puc. 24.2. Hactpoiiku unrepdeiica cssu ¢ OPC-cepepom

[Tone «lIP-agpec/umst xocta» 3aaaérT KoMIbloTep, Ha KoTopoM Haxoautcs OPC-
cepep. Eciiu mone mycrtoe, To OyAeT UCIOJIb30BAThCS JIOKAJIBHBIM KOMIIBIOTEP, MHAUE
cuctema OyJeT o0palaThCs Mo CETH K YAAIEHHOMY KOMITBIOTEPY.

Oopartute BuuManue, uro EKsis Visual Lab He ucrnonb3yeT npoBepKy MOTMHHOCTH
u mudposanue mpu nepeaayu nanueix OPC mo certw.

[Tone «CLSID OPC-cepBepa» ompenensieT yHuUKalibHbd uaeHtudukarop OPC-
cepBepa, Mo KOTOPOMY crcTeMa OyAeT K HeMY MOKITI0YaThCsl.

Knonka «Crnucox OPC-cepBepoM» ToONydaeT OT JIOKAJIBHOTO WM YJIaJEHHOTO
KOMITBIOTEpA CIIUCOK 3apeructpupoBaHHbix OPC-cepBepoB 1 M03BOJISCT BHIOPATh OJIUH U3
Hux (puc. 24.3).



&4 Cnwcok OPC-cepeepos

Hazeamue ProglD CLEID

Advosol DA Simulation Server V1.0 Advosol.SimDAServer.1 {5330F846-DASF-43DF-ADEF-BEZ...

OPCSniffer Class MatrikonOPC.5niffer. {6321D290-D2AB-11D3-8CDE-005..,
MRD OPC Data Access MRD.DAZA {A42F19F4-008B-11D3-B950-0040.,
propckit Demol12 - Service Applic..  prDemcl12 TDemel2 {C9161755-AEBA-4300-BD1E-FSEE.,
InSAT Modbus OPC Server DA [nSAT.ModbusOPCEerver,DA {FSEB9AFF-96EA-403F-B129-6523..,
Matrikon OPC Server for Simulatio...  MatrikonOPC.Simulation. {Fa582CF2-88FE-11D0-BA50-00C0...
< >

d oK

% Orhaena

Puc. 24.3. Cniucok 3apeructpupoBaHHbiX B cucreme OPC-cepBepos

Knonka " mo3BosisieT moakimounthess K OPC-cepBepy M MOTYyYUTh €r0 COCTOSHUS
(puc. 24.4). DTy KHOIIKY MO’KHO HMCITOJIb30BaTh /I IPOBEPKH MTPABUILHOCTH HACTPOCK.

o+ CocroaHwe OPC-cepeepa

Bpema sanycka: 23.07.2024 15:27.58
Texywee spema: 23.07.2024 15:27:58
Cratyc cepeepa: RUMNING
Konuvecteo rpynn: O

Bepowa: 9.1.0

PazpaBorymi: Advosal Inc

o oK
*

Crrmena

Puc. 24.4. Oxno nposepku cocrostuusg OPC-cepepa

®nar  «Mcnonn3oBath  uHTepdeiic  IOPCSecurityPrivate»  ompenessier
ucroyib3oBanue QyHKIMKA LOQgon yka3zaHHoro wHTepdeiica mpu moakmoueHnn k OPC-
cepeepy. Eciim ¢daar BeictaBien, To Eksis Visual Lab Oyaer mcmonb3oBaTh gaHHBIEC U3
noneir «Mmst mone3oBatens» u «I[laponb» s BhI3oBa ¢GyHkmmu LOQon cpasy mocie
noakmrodeHus kK OPC-cepaepy.



[locne nob6asnenusi HoBoro mpubopa u3z OPC-cepBepa HeoOXxonuMo 100aBUTH B
HETO KaHaJIbl U U3MepseMble TTapaMeTphl. B MeHI0 TipaBoii KHOMIKM MBIIIN TpUOopa U €ro
KaHaJI0B IIPUCYTCTBYIOT COOTBETCTBEHHBIC MMYHKTHI (puc. 24.5 u 24.6).

by

—
L=
NI

JanycTute onpoc npriopa

AxTMBEH

MpocMoTp CTETUCTHEK »
-(é% JobaevTe kKaHan
[=! YnpaeneHwe npubBopom
;.'.i HacTpoiky >

# Yaanure npuBop
Puc. 24.5. Menro npaBoit kHonku MbIH nmpudopa u3 OPC-cepsepa

v | Axtmsen
MpocMoTp CTETUCTHEK >

% [oBeswTs n3mepAemMbIi Nnapamerp

fx JobaEnTs EBIYMCAEMEIR NapaMeTp
@  NepenmMeHOBaTE KaHan

% ¥ganute kKaHan

Puc. 24.6. MeHro nipaBoii KHOTIKU MBI KaHasia ipubopa u3 OPC-ceprepa

[Tpu noGaBieHMM HOBOTO H3MEpPSIEMOro MmapaMeTpa Ha mepBoM stamne (puc. 24.7)
HEOOXOJMMO yKa3aTh THIT JAaHHBIX (YKCIO C TUIABAIOIICH TOYKOW WIIM IIEJIOE YHCIO).
Uwucna ¢ mnaBarorieit Toukoi MoryT ObITh npenctaBieHbl B OPC-cepsepe Tunam VT_R4 u
VT_R8. Lensie uncina moryt ObiTh mpeactaBieHsl B OPC-cepBepe tumamu VT_I1,
VT _UIL, VT _ 12, VT_UI2, VT _I4, VT _UI4, VT _I8, VT_INT u VT_UINT. Tun VT_UIS8
HE TIOJICPKUBACTCSL.



&+ NoBasnenne Hosore OPC-napameTpa

Tun 3HayeHWA NapameTpa

Yucno c nnaearolei Toukon W

| & Ormena | [+ Brepen

Puc. 24.7. Bknaika HacTpoeK TUIA JaHHBIX ITapameTpa



Ha BTropoM 3Tane yka3bIBaroTcs 00IMe HACTPOMKH mapametpa (puc. 24.8).

¢« NoGasnenne Hosoro OPC-napamerpa

Hazeamue

|TEM nepatypa b |
Cumech

L -]

Eamnimubl M3MepeHmA

" V|

COnucanwe

PazpaagHocTe

L] 1 L]

|% OrmeHa | |‘5]‘5] Hasap ||[?’[?’ Bnepén |

Puc. 24.8. Britagka oOniux HaCTpOEK mapaMmerpa



[Tome «Ha3Banme» 3ama€r mNONHOE Ha3BaHHWE MPEACTABISIEMOM MapaMeTpOM
(bu3MYeCcKOi BEIIUYUHBI.

[Tone «CumBom» 3amaéT KpaTkoe OOO3HAUEHHUE MPEACTABISIEMON IMMapaMeTpoOM
($U3HYIECKON BETUIHHEI.

[lone «EnuHunel w3MepeHus» 3aa€T €IMHUIBlI H3MEPEHHs IPEICTaBISIEMON
napaMeTpoM (QU3NYECKOW BEIMYUHBL. OJTO II0JIE MOXET OTCYTCTBOBATb, €CIM THI
rapameTpa He MPEANOoaracT €IMHNL U3MEPEHHUS.

[Tone «Onucanue» NO3BOJSIET 33aaTh KOMMEHTApUil K MapamMeTpy, KOTOpbIi OyaeT
0TOOpaxaThCsl B pa3HbIX YaCTAX IPOTPaAMMBI.

[Tone «Pa3psagHOCTB» 3a1aéT TOYHOCTH (KOJIMYECTBO 3HAKOB IOCIE 3amsiToM), C
KOTOPOH MPOUCXOAUT U3MEpPEeHHe NMpUOOpoM (PU3NYECKON BETUYMHBL. DTO IMOJE MOMKET
OTCYTCTBOBATb, €CJIA THUII IAPAMETPA HE SBISECTCS YUCIIOM C IIABAKOLIEH TOYKOM.

Ha ¢unanpHOM 3Tame 3amaloTcs HACTpOWKHM moiydeHus naHHbix U3 OPC-cepBepa
(puc. 24.9).



&+ NoBasnenne Hosore OPC-napameTpa

Maesmudukarop napamerpa 8 OPC-cepeepe

| SimulatedData.5ine |

|';<5 Haiitk napameTp |

I:l HPHHMMETI: JHIYEHMA C HEDI'IFIE,EI,'EJ'IEHHI:IM KAYSCTEOM

#  Ormena ddl  Hazag %" 3asepwnTs

Puc. 24.9. Bknanka OPC-nacTpoek mapameTpa

[Tone «Unentudukarop mnapamerpa B OPC-cepBep» 3aga€T yHUKaIbHBIN
unentudukarop OPC Item ID.

Knomnka «Haittn mapametp» mo3BossieT mpocMoTpeTh cTpykrypy OPC-cepBepa u
BbIOpaTh oauH u3 ero mapamerpoB (puc. 24.10). C momorpto (QyHKIME uHTEpdeiica
IOPCBrowseServerAddressSpace mporpamMMa TOCTPOUT CTPYKTYpPY  COJIEPIKUMOTO
cepBepa U BBIBEIET B OTAEIbHOM OKHe. OOpaTuTe BHUMAHHE, YTO TPHU TMOCTPOCHUH
CTPYKTYpPBI OyJIeT MPUMEHATHCS (QUIBTP MO THIY AAHHBIX (HAIpUMeEp, €CIIU Ha IepBOM
JTare TN J00aBIseMOro mapaMeTpa ObUT yKa3aH Kak «YHCIo ¢ maBaromieid TOUKoi», To
OyayT BBIBEICHBI TOJBKO T€ JIEMEHTHI, TUI JaHHBIX KOTOpbiX VT _R4 mwim VT_R8).



&« Cogepronnce OPC-cepeepa b4 & Cogepramoe OPC-cepeepa

Enumerated Types 4 Fools
® EventSources Guildenstern
Serverinfo Rosencrantz
4 SimulatedData
Sine
» Static

Random

= Static
o oK W oK
% OTmeHa m OTtmena

Puc. 24.10. OxnHo conepxxkumoro OPC-cepBep a1 100aBIsieMbIX apaMeTPOB C Pa3HbIM THUIIOM JaHHBIX

Onar «lIpuHUMaTh 3HAYEHUS C HEOMPEACIEHHBIM KaueCTBOM» OMpeeNsieT
noBezieHUe mporpammbl nipu nonydenun or OPC-cepBepa 3Hauenusi, kauectBo (OPC
Quality) xoroporo wmmeer 3Hauenue OPC_QUALITY_UNCERTAIN. Ecmu duar
BBICTABJICH, TO TIOJIy4YEHHOE 3HaYeHue OyneT 00paboTaHo Kak O€301IMO0YHOE, OJHAKO Ha
napaMeTpe BOSHHKHET coObiTue «IIpemynpexaenne.

Knonka *~ mo3Bosiset nmosryunth OPC-cBoiicTBa mapametpa (puc. ???). C moMoIisio
byHKIII QueryAvailableProperties " GetltemProperties uHTepdetica
IOPCltemProperties mporpaMMa TOJYyYUT CIHMCOK CBOWCTB 3JeMEHTa B (QopMmaTe
«<Ha3BaHHE CBOMCTBA>. <3HAUCHHE CBOWCTBA> [<THN MAaHHBIX 3HAYCHUS CBOMCTBA>]».
DTy KHONKY MOHO MCIIOJIb30BATh JJI POBEPKU MPABUIBHOCTH HACTPOEK.



&+ Ceoncrea anementa OPC-cepeepa

[tem Canonical Data Type: 5 [Smallint]
[tem Value: 23,55 [Varant]

[tem Quality: 192 [Smallint]

[tem Timestamp: 23.07.2024 12:29:24 [Date]
[tem Access Rights: 3 [Integer]

Server 5can Rate: 200 [Single]

EU Type: 1 [Integer]

EU Units: m [OleStr]

[tem Description: Level in meters [Ole5tr]
High EU: 10000 [Double]

Low EL: O [Double]

o oK
;4

CTmeHa

Puc. 24.11. OPC-cBoiicTBa mapamerpa

[Tpu crapre ompoca nmpudopa u3 OPC-cepBepa NMpoUCXOAUT CO3aHNE B HEM HOBOK
rpymsl (Gyakius AddGroup untepdeiica IOPCServer), n HenocpeaCTBEHHOE MOJTyUCHUES
JAHHBIX 9JeMeHToB dToi rpynnsl  (pynkuus Read wunTepdeiica IOPCSynclO,
MIOJTYYCHHOTO OT 0OBEKTa TPYIIIIHI).

Eksis Visual Lab Taxke otcinexuBaeT BbI30B oOpatHoit pyHkimu ShutdownRequest
unrepdeiica IOPCShutdown wu mpekpamiaer omnpoc mnpubopa npu €€ HCIOJHEHUU.
Ob6partute BHuManue, uro ecinu OPC-cepBep mo kakoif-To mpuynHE nepesamyckaercs (1
cpabateiBaeT ¢GyHkiusa ShutdownRequest), Eksis Visual Lab He B0300HOBISET Ompoc
npudopa aBTOMaTHYECKH.

4 ® Mpubop ws OPC-cepeepa
P @ Kanan
@o0707 [

Puc. 24.12. Tlony4yenne nanasix u3mepennii u3 OPC-ceprepa

3arpy3ka apXMBHBIX JaHHBIX
Eksis Visual Lab Taxxe momaepxuBaer texnonoruro OPC Historical Data Access,
KOTOpas MO3BOJISIET MOJYYUTh apxuBHbIe AaHHble U3 OPC-cepBepa.

B mento mpasoit kHomku mpubopa m3z OPC-cepepa «YmpapiieHue mpuOOpOM»
NYHKT «3arpy3uTh apXuBHbIC NaHHbIEY» (pUC. 24.13) HauMHAET MPOLECAYPY MOIyUYCHHUS
nanabix ot OPC-cepsepa mocpenctBom  uHTepdeiicor |IOPCHDA Server wu
IOPCHDA _SyncRead. Ecau OPC-cepBep He mojjiepKkuBaeT 3TH HHTEPQEICHI, 3arpy3Ka
apXMBHBIX JIAHHBIX OyJeT HeBO3MOXHa (puc. 24.14).



C @ 3arpysuvTb SpXMEHBIE J3HHBIE

Puc. 24.13. Menro ynpasnenus npubopom u3z OPC-ceprepa

Eksisvisuallab

Interface not supported

Puc. 24.14. OmmOka 3arpy3Ku apXyUBHBIX JJaHHBIX W3-3a HemoepxkuBaeMbix uHTepdeiicos OPC HDA

JIist 3arpy3KH apXUBHBIX JAHHBIX MOTpeOyeTcs ykazaTh nepuon (puc. 24.15). Oror
Nepuoj  HCIOJb3yeTCsl  MPU  BBI30BE byHKIMHA ReadRaw  umuTepdeiica
IOPCHDA _SyncRead.

& BpemeHHOR Nepruog

YiamnTe Nepuog EPEMEHN, 38 KOTOPEIA HECBXOZMMO SErpY3MTE 4aHHEIE

loo00:00 2| 25072024 v | |23s050  Fi 25072024 o
d oK

% OTeHa

Puc. 24.15. Tlepuox 3arpy3kun apxuBHbBIX gaHHBIX 13 OPC-cepBepa

3arpy3ka MOJKET 3aBEpPUIUTHCS YCMEIIHO TMOJHOCThIO (IJI1 BCEX aKTHUBHBIX

napamMeTpoOB) UM YaCTUYHO (XOTs ObI /1t 0j1HOTO). [Iporpamma BIJaCT COOTBETCTBEHHOE
COOOIICHNE, OTpaXKarollee pe3yabTar 3arpy3ku (puc. 24.16).

Eksisvisuallab #  Eksisvisuallab
3Jarpyska apXMEHL JaHHEX YCNEWHO 3aEEpWEHa 3Jarpyska apXMEHL J3HHBX 33EEPLIEHE, HO HE A8 ECEX NapaMeTpoE
yonewHo!

Puc. 24.16. CooOienue o pe3yibTaTe Mpoliecca 3arpy3ku apXxuBHbBIX JaHHBIX 13 OPC-cepBepa



25. Cncrema npoBepKu U cKaumMBaHUss OOHOBNEHUN

Eksis Visual Lab umeer Bo3MokHOCTH oOpamieHus k cepBepy AO «3KCHUCy,
HOJYYCHHUs OT Hero MH(opManuu 00 aKTyaJIbHOW BEPCHUU MPOrpaMMbl U 3arpy3ku e
uHCTauATOpa. [l WMCnosb30BaHMS STOW BO3MOYKHOCTH TPOTpaMMeE JOJDKEH OBITh
paspemén 1ocTym k cetu MaTepHeT (cepBepy WWW.eKSIs.ru).

JUis MHULMHUPOBAHMSI ATHX JAEUCTBUM BBIOEpUTE B IJIABHOM MEHIO IPOrPaMMBI
nyHKT «[Tomomres» - «IIpoBeputh oOHOBIEHUA». [IporpamMmma MOMbBITaETCS MOIKIIOUYUTHCS
K cepBepy OOHOBJICHHMH W 3arpy3uTh € Hero uH(poOpManuio 00 aKTyalbHOW BEpPCHH
nporpammsl (puc. 25.1).

ObHoeneHue EVL x

CoeguHeHWe C cepBepom oBbHOBABHWIA K
onpefeneHve HaNKMHKMA HOBOW BERCHK...

Lo

m

OTMeHa

Puc. 25.1. IlonkmtoueHue k cepepy 0OHOBJICHUI U Tody4YeHHe nHpopMalu 06 akTyallbHON Bepcuu
IPOTPaMMBbI

Eciu B pesynbrare 53TOro OyAeT YCTAHOBJIEHO, YTO HCIOJIb3yeMas Bepcus
OporpaMMbl HE SIBJISIETCSl AKTyalbHOM, IOSBHUTCS OKHO CO CIHUCKOM M3MEHEHUU U
NPEJIOKEHUEM CKayaTh WHCTAJUIATOP TOCIICAHEH BEpCUU porpaMMel (puc. 25.2).

ObHapy>XeHa HOBaA BepCcHUA X

| Eksis Visual Lab 6

Bepcwuna 6.0.4 12.08.2024
* Bo3epalleHa CUCTEMaE NPOBEPKKW WM CKaYMBaHWA oDHOBNEHWA.
* ONTUMKUIKPpOBaH onpoc npubopoe.

Bepcuna 6.0.3 16.07.2024
s ONTUMWIWpoEaH MSI-uHcTannAaTop (OC Windows).
* Bo3BpalLLeHa 3arpy3o04Han 3acTaBKa.

Bepcuna 6.0.2 01.07.2024
« Bo3BpalleHa W paclunpeHa NogiepxKka TexHonorvia OPC DA, HDA
1 AE (OC Windows).

Bepcua 6.0.1 06.06.2024
» BozepaweHa nognep®ka Telegram- 1 ViberonoeeweHwia.

o CKaYaTk MHCTANNATOoR

5 OTmeHa

Puc. 25.2. OxHO cnicka U3MEHEHUH B BEPCUAX MPOrPaMMBI M 3arpy3KHU HHCTALIATOPA



[Ipu Haxxatum kHOMKK «CKayaTh MHCTAIUIITOP» IMpOTrpamMMa MPEUIOKUT yKa3aTh
nyTh K CoxpaHseMoMmy (aitnmy mHcTamuaropa (puc. 25.3) m HauHET ero 3arpys3ky (puc.
25.4). CoxpaHsieMblii W 3arpyaeMmblii ¢ailyibl OyIyT COOTBETCTBOBATH HCIIOJIB3yEMOM
oneparonnoit cucreme (MSI s OC Windows u DEB/RPM s OC Linux).

OTMEHWTB LT Rev] 6.0-5 amdedilss] Q CoxpaHWTb
fr JoMalwHaa nanka 4 1 ubuntu 3arpyskm b [,
"8 Buaeo WmMA ~ PaszMmep Twun NzMeHEH

[ OoKyMeHTH

A1 WM3obpameHwa
dd My3blka

M thinclient_drives =

@afinbl MHcTannaTopos (*.deb) =

Puc. 25.3. OxHo BpIOOpa MyTH coXpaHeHus (aiiaa HHCTALIATOPA aKTyaaIbHOM BEPCHUH MPOTPaMMBbl

ObHoBnenwe EVL x

3arpy3Ika MHCTannATopa (5 %)...

QW
T

OTMeHa

Puc. 25.4. OxHo mporpecca 3arpy3ku HHCTJUIATOPA aKTYaJIbHOM BEpCUU TIPOTrpaMMBI

[locne ycmemHoOro 3aBeplIEHUs 3arpy3Kd HWHCTALIITOpa MporpamMmbl Oynaer
MIOKa3aHO COOTBETCTBEHHOE coobieHue (puc. 25.5). s yCTaHOBKH aKTyadbHOW BEPCUH
TpeOyeTcs BPYUHYIO YCTAHOBUTH €€ U3 CKaYeHHOT'O MHCTAJUIATOPa (CM. COOTBETCTBEHHYIO
TJIaBy PO YCTAHOBKY U yJaJ€HHE MMPOTPAMMBI).



W COXPaHEH Mo yKasaHHOMY NyTw.
- Ona ycTaHOBKM HOBOW BEPCMMW 3aKpoWTE NMporpaMmy,
3anycTUTE MHCTAaNNSTOp U CneQyinTe ero MHCTPYKLUWAM.

O WHCTannaTop HOBOW BEPCWMM MporpaMmbl Bbin ycnewHo ckadeH

oK

Puc. 25.5. Coobmienne 00 ycnenrHo 3arpy3Ke akTyaJlbHOM BEpCUU TPOTPAMMBI



26. A3bIK nporpamMmmb|

S3pik  monb3oBaTenbckoro uHTepdeiica EkKsis  Visual Lab aBromaTtmuecku
OTIPEICIIACTCA UCXOIS U3 sI3bIKa HHTEepdelica OneparMoOHHON CUCTEMBI. IIOMHUMO pPycCKOTO
sA3bIKa, IPOrpaMMa Mo IEP)KUBAET aHTTTHHCKHIN S3BIK.

HpI/I HGO6XOI[I/IMOCTI/I MOXHO IPHUHYAUTCIIBHO 3aJaTb 3BIK IIPOTPaMMBbI
HECKOJILKUMHM CITOCOOaMH.

1. Yepe3 rmaBHoe MeHIO mporpamMmbl «EVL+» - «SI3bIk» (IS PYCCKOS3BIYHOTO
uHTepdeiica; «Language» — i aHTI0s3bIYHOrO). Ilociae cMeHBl fA3bIKa IS
BCTYIUICHUS B CHITY U3MCHCHHIA HEOOXO0IUMO Hiepe3anyCTUTh
nporpamMmy/ciy’)k0y — HacTpoWKa NUpUMEHseTcs s o0enx H3 HHuX. OJra
HACTPOWKA UMEET MPUOPUTET HaJl (PYHKIMEH aBTOONPEICICHHUS S3bIKA,

2. 3amycTuB nporpammy/ciy:k0y ¢ KIIFo4oM «russiany (st pyccKoro si3blka) WM
«englishy (s aHrIUICKOrO s3bIKa). DTOT KIKOY HMECT NPHOPHUTET HaJ
(GYHKIIEH aBTOONpEEICHUs S3bIKa W BBICTABJICHHOH B TJABHOM MEHIO
HaCTPOUKOM.

BriOpanHbiii S3bIK BIUSET HAa dJEMEHTH HHTep(eiica, BeO-cepBepa, COOOIIECHUs
IPOrpaMMbl U TEHEPUPYEMBIN TEKCT (HarpuMep, 1M1a0JI0HbI OMOBEIICHUH ).

BbiOpaHHBIi s3bIK HE BIUSCT Ha (OpMar AaThl/BPEMEHH, Pa3[C/IUTENIb YHCIA C
IUIaBalOIIed TOYKOM W JIpyrue peruoHalibHble 0COOEHHOCTU. CyIECTBYIOIINE CTPOKU
(Takue, KaK: Ha3BaHUS OKOH, MPUOOPOB/KaHAIOB/IapaMeTPOB, 3alMCH B 0a3e JaHHBIX W
IPOYHUe MPOYKTHI padOTHI IPOTPAMMBI) TaK ke HEe OYIyT U3MEHEHBI.



&« About EVL X

Eksis Visual Lab 6.4.2 (x64)

{Professional)
Maximum licensed devices count: 10

‘ Official site: www.eksis.ru/en

‘ Emails: eksis@eksis.ru (for general inquiries),

3 ’ software@eksis.ru (technical support)

Eksis Visual Lab Phones: +7 (499) 731-10-00, +7 (495) 506-40-21

(C) JSC "ECOLOGICAL SENSORS AND SYSTEMS", 2012 - 2025

The program uses FatCow icons: www.fatcow.com [CC 3.0]

|2 oK

Puc. 26.1. Oxno «O mporpamme» B aHTJIMHCKOM HHTEpdeiice



MpunoxeHune A. OcobeHHOCTU paboOThLI C paguomoaemMamMm n

npnéopamu, nepenaroiMMmM OaHHbIe MO paguoKaHany

HexoToprie npubops! (Hanpumep, UBTM-7 M 4) uMeroT BO3MOXHOCTh Mepe1aun
JaHHBIX W3MepeHus 1o paauokaHany (LORa). Takue mnpuOOpbl HE MOIKIFOYAIOTCS
HalpsAMyl0 K KOMIIBIOTEPY, a IEPENAIOT JAHHBIE OINOCPEAOBAHHO — HA PATUOMOJIEM.
HNmenHo paanomojieM MOAKIIOYAETCA K KOMIBIOTEPY MO OJHOMY M3 HHTEP(HENHCOB CBS3H,
¥ WMEHHO ompammBas paguomoneM, Eksis Visual Lab momyuaer naHHBIE W3MepeHHs
KOHEYHBIX TPUOOPOB.

Pamuomonem PM-2 L (puc. A.1l) He UMeeT KaHAJIOB M IapaMETPOB B OKHE CITHCKE
YCTPOMCTB, TaK KaK HE IMEET COOCTBEHHBIX JIAHHBIX U3MCPCHHIA.

e Cnncok ycrpoiicte #1 = O X

"

EArEIECEIED =
(WE) palas 59|50 =6
P

%-|Bece npubopw
= Paguwomogem PM-2-L [r3.22)

Puc. A.1. Paqmomoniem PM-2 L B OKHE cITUCKE YCTPOMCTB

[To oroif ’xe mHpUYMHE B OKHE OOIIMX HACTPOeK paauomozeMa (puc. A.2)
OTCYTCTBYIOT HACTPOWKH, CBA3aHHBIC C OIPOCOM U 3aITMCHIO B 0a3y JTaHHBIX.



S DBwme HacTporckn npuBopa "Pag,..

Hazeanwe npubopa

| Pagromogem PM-2-L (r3.22) |

TexHonorvdeckyid HoMepR

10024523 |

| oK
% CTneHa

Puc. A.2. O0ue HacTpOHKH paaruomMoiemMa

MeHI0O mpaBOil KHONKM MBIIIM MOJEMa COJIEPKHUT MOAMEHIO «YTpaBlIEHHE
nprudOpoM», B KOTOPOM Haxonutcs NyHKT «IIpubopsl Ha cBa3u». OH MO3BOJISIET BHIBECTH
CIHCOK PUOOp, IEpeAaBIINX JaHHbIC Ha paaromMoeM (puc. A.3).

&+ [NpuBopel Ha CBAZK

Mpudop Appec JanHeE data/Epems 3apag CurHan @ OBHoBUTE
WETM-T M 4 29 241 [T,°C], 20 [H,... 18:09:18 100 % -64 nbm =  [JoBaeuTs
MKE-8 34 24011, °Cl, 21 [H,... 18:10:22 1% -53 gbm MpuGopos: 2
d oK

Puc. A.3. Oxno «IIpubopsl Ha CBSI3M»

B aTOM okHe oToOpaxkaeTcst nHpopMalus o TUIe yAalEéHHOTo nMpudopa, ero ajapece,
JTAHHBIX W3MEPEHHUI, METKOW BpEeMEHH Tepeqavyd JaHHBIX, YPOBHE 3apsiia YIaJIEHHOTO
npuOopa U MOILTHOCTU CUTHAJa Mepeaayu.



KagecTBOo curnana repenadu onpeaesieTcs o BeTMYUHE MOITHOCTH CHTHaJIA (demM
BBIIIE, TeM Jiy4ine). ONTUMaIbHBIM 3HAUY€HHUEM SIBJISICTCS MOITHOCTh He Huxke -80 abw.
PaboTocrocoOHOCTh CHCTEMBI COXpaHSETCs MpU 3HAYeHUsIX MommHocTh a0 -120 abwm,
HUKE 3TOT0 3HAYCHHSI KOJIMYECTBO TIOTEPh MOXKET JJOCTUTaTh KPUTHYSCKUX 3HAUCHUH.

Knonka «JloGaBuTh» TO3BOJNSET A00aBUTH BBIICTICHHBIA MPUOOP B CIHUCOK
yCTPOUCTB (OYZET UCITOJIB30BAHO TO OKHO CIHCKA YCTPOWCTB, B KOTOPOM HAXOJHUTCS CaM
paguomosieM). B mporecce qo0aBiieHnss HEOOXOIMMO yKa3aTh OOITUE HACTPOUKHU TTprdopa
(puc. A.4).

c. OBwme HacTpoikn npuBopa "MBT...

HazsaHwe npuiopa

VBTM-7 M 4 (29) |

TexHonorv4eckrid HoMep
191540270 |
Mepwog onpoca

(00:02:00 =

[] 3anyckats onpoc npuBopa npu crapTe nporpammsi
3anMCHIBaTE PESYNETAT onpoca B Basy gaHHEX
(®) Kawpoe usmepenue

() Cnepuogom

() Mo pacnucanmnio

Pacnucanme He 3304H0

2 oK
% CTmeHa

Puc. A.4. O6mue HacTpoiiku Mpudopa, MepearoIIero TaHHbIE TI0 paguoKaHaATy

[Tepuon onpoca npubopa, nepeaaroiero JaHHble o pajnoKaHaly, He MOXKET OBbITh
YCTaHOBJICH MEHBIIIE IBYX MHUHYT. JTO CBA3aHO C T€M, YTO MPUOOP HE MOXKET OTIPABIATH
JaHHbBIE Yallle, YeM OJIMH pa3 B MUHYTY. Eciiu nporpamma OyzaeT npoBepsTh MOCTYIUICHHUE
OoT mpubopa AAHHBIX HM3MEPEHUs dYalle, 4eM OHHU (u3nuecku OyayT NOCTymnaTh Ha
paznoMozieM, TO OyIeT TeHEepUPOBATHCS COCTOSTHUE OIINOKH.

[Tepuon ompoca mpubdopa J0KeH ObITh MUHUMYM B JIBa pa3a 0oJIbIlle, YeM TEePUO.
OTMPABKU JAaHHBIX MpUOOpa MO paauoOKaHaly, 4YTOOBI JaTh BO3MOXKHOCTH MPHOOPY
rapaHTHUPOBAHHO TMepeaTh XOTsA Obl OJWH HAOOp MaHHBIX WU3MEPEHHH M HWCKIIOYUTH
BEPOATHOCTh HACTYIUICHUSI COOBITHS 0OPBIBA CBSI3U.



Ecnu oOpalaTeiBatroTcsi BCe JaHHBIE, MOCHUIAEMbIE MPUOOPOM M MPUHUMAEMBIE
pPagTuoMOIEeMOM, TO 3aIKCh MX B 0a3y JaHHBIX MMPOUCXOHUT B TIOJHOM 00béMe. [1iist 3amucu
C 3aJaBaeMbIM IEPHOAOM HEOOXOAWMO BBICTaBUTH (Quar «OOpabaThiBaTh TOJIBKO
TIOCJIC/IHNE TAaHHBIE IPUOOPay B HACTPOWKAX MHTEepdelica CBS3H.

@ Cnmcox yorpoicre #1 = O X

EArSIRCEIEE =
HY) salas 59|55 28
A

% Bee npubope

= Pagmomogemn PM-2-L [r3.22)
=IMBTM-7 M 4 (29)

Puc. A.5. Jlo6aBneHHsIi npudbop

JloOaBiaeHHBIN TakuM 00pa3oM MNpuOOp HE HMMEET KaHaJIOB U MapaMeTpOB, €ro
WHULMATN3ALUs TTPOUCXOIUT IIPU TIEPBOM OIIPOCE.

[Tomumo oxHa «IIpubopsl Ha CBSI3U» MOIB30BATENh MOXKET J00ABUTH MPHOOP C
MOMOIIBI0O MacTepa J00aBJIeHHsT HOBOro mnpubopa (cM. TiaBy «J/loOaBiieHHE HOBOTO
npubopa»), TAe Ha dtamne BbiOopa uHTepdelica CBA3M HEOOXOIUMO YKa3aTh THII
unrepdeiica csazu «IIpudop Eksis Visual Laby», uctounmk maHHBIX — mpUOOP-
paxromoieM u aapec npudopa (puc. A.6).



&+ NobGasneHwe HoBoro NprBopa

MHTepdeic ceazm
Mpwbop Eksis Visual Lab e
McTouHuE gaHHEX
Pagwomogem PM-2-L (r3.22) 10000000}
Appec npuBopa
L 1| '

[] OBpatateisaTe TOARKD NOCNEAHME AaHHbIE NpWMEoDa

3  Ormena 44 Hazag [+l+  Brepeg

Puc. A.6. Hactpoiiku uarepdeiica cs3u nprudopa, nepeJaroiiero 1aHHble Ha paJuoMo/IeM

Onar  «OO0pabaTbiBaTh TOJBKO TMOCJIEIHWE JIaHHBIE MPUOOpa»  MO3BOJISET
UCIIOJI30BaTh TOJBKO CaMmble TMOCIEAHUE MOTYyYEHHBbIE OT YAAJIEHHOTO MpuOOpa JaHHbBIC
U3MEPCHHUS U, TEM CaMbIM, COKPATHTh KOJUYECTBO 3aIuceil B 0a3e JaHHBIX.

B wmoment ompoca mnpubopa Eksis Visual Lab B pagmomomeme moryt
NPUCYTCTBOBATh HECKOJBKO HAOOpPOB JaHHBIX (HAIpUMEp, MPHOOp yCmen caeaaTh
HECKOJIBKO Mepeiay 1Mo paguoKaHaly ¢ MOMEHTA MOCISTHErO Opoca).

Eciu oOpabateiBarorcsi Bc€ mannbie, To EKSis Visual Lab Oymer 3ammchiBaTh
Ka)XJI0¢ U3 HUX B 0a3y JIaHHBIX C OPUTHHAIBHON MeTKo# Bpemenu (puc. A.7). Ilpu stom
JaHHBIMH, TOJIYYCHHBIMH B pe3yJbTaTe OMpOca B PEATbHOM BpEMEHH, OYIyT CUMTATHCS
MOCIIC/IHAE TIOTYYCHHBIE JTaHHbIE ¢ HanOoliee cBexeill MeTkoil Bpemenn. OHM U OyayT
UCIIOJIb30BAaThCS JJIi  OMNpeJesieHnuss COObITHM (HampuMmep, HapyLIIEHUS MOPOTOBBIX
3HAYCHUH).



s TaBnwnya: MIKB-8 (34)

| % 3012024 v ozozd | (@
flara/epema T.°C H, % B, % S, abm
() 31.01.2024 1§:33:22 242 21 71 54
| 21.01.2024 16:38:22 24,2 21 72 -53
| 21.01.2024 16:37:22 242 21 72 -53
| 21.01.2024 16:36:22 242 21 72 53
| 21.01.2024 16:35:22 24,2 21 71 -53
| 21.01.2024 16:34:22 24,1 21 72 -52
| 21.01.2024 16:33:22 242 21 71 53
| 21.01.2024 16:32:22 241 21 71 52
| 21.01.2024 16:31:22 24,1 21 71 -53

Puc. A.7. 3anucanHble JaHHbIE U3MEPEHUH PU 00pabOTKE BCEX MOIYUYEHHBIX JaHHBIX

Ecnu 06pabatbiBatoTcsi TOIBKO MOCIEAHNUE MTOJTyUYeHHBIE OT pUOopa JaHHbIE, TO UM

NPUCBAMBACTCS METKAa BPEMEHH, COOTBETCTBYIOIAS MOMEHTY ompoca mpubopa EKSis
Visual Lab (puc.A.8). OcranbHble HaHHBIC, KOTOPHIE MOTYT TPUCYTCTBOBATH B
pamuoMojieMe ISl KOHKPETHOTO MPHOopa, 0TOPACKIBAFOTCSI.

o Tabnwmua: MEB-8 (34)

31.01.2024 31.01.2024

Dara/spema T,°C H, 5% B, % 5, Abm
Iﬁ 31.01.2024 1&:50:06 242 k\ ) 21 71 -54
@ 31.01.2024 18:54:06 242 21 71 -53
@ 321.01.2024 16:52:06 242 21 71 -52
@ 21.01.2024 16:50:06 242 21 71 -53
@) 21.01.2024 16:48:06 242 21 71 -54

Puc. A.8. 3anucanHble JaHHBIE U3MEPEHUH PH 00PabOTKE TOIBKO MOCIETHUX MOTYYSHHBIX JaHHBIX

Ecnu ipu onpoce paguomMojgemMa JaHHbIE s TpuOopa OyayT OOHApY>KEeHbI, HO UX
BpEeMEHHass MeTKa OyJeT crapiie, yeM MEepHoJ| orpoca mpudopa, TO ompoc mpubdopa He
OyZmeT cuuTaTthCs YCIENIHBIM: IBETOBOM HWHIMKATOP B OKHE CIIUCKA YCTPOWCTB Oyaer
KpacHOro I[B€Ta, a B UMEHH Ipubopa OTOOpa3UTCs COOTBETCTBYIOIIAs CTPOKA-OIIMOKa
(puc. A.9). B 6a3y maHHBIX OyJeT BHECEHBI JBE 3aMKCH: TIEPBast — O HEYCIENIIHON MOMBITKE



ompoca mpubdopa ¢ TEKyIIeH BpEMEHHON METKOH; BTOpasi — «IPOCPOUYCHHBIE» JTAHHBIE C UX
BPEMEHHON MeTKOH. {1l MCKIIIOUeHUs MOJOOHBIX CUTyalluld PEKOMEHAYETCSl BBHICTABISATh
NepHuoJI ornpoca npudopa B HECKOJIBKO pa3 Oosbllie, YeM MEpHUo] OTIPaBKHU MPUOOpaMu
JaHHBIX (HarpuMep, 3 MUHYTHI IIPH €KEMUHYTHOM OTIIPaBKE MPUOOPOM JTaHHBIX ).

&4 Cnucok ycTpoicTe #1

®|®@ giss |S|S G

4 [E|Bce npubopt
Iil Paguomogem PM-2-L (r3.22) {WiFi-mogynb nemcnpasen! + MNamaTe nepenonHenal}
4 @ VBTM-T M 4 (29) {Qannsie ot 31.01.2024 16:08:38!}
> a Kanan 1

Puc. A.9. «IIpocpoueHHbIe» TaHHBIE



£ Cnncok ycTpoicte #1 = O X

EAr=ECEIED —
(WE) palae (50|55 =6
F
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&-| Bee npuBopw
@ Papguomopem PM-2-L (r3.22) {(WiFi-mogyne He

4 @ WVBTM-TM 4 (29)
F @ Kanan 1

@230, °q

@ 21[H, %)

@ 100 [B, %)

@ -66 [S, abm]

Puc. A.10. [Ipu6op UBTM-7 M 4 B pabote

[Ipu 3amycke onpoca npubopa, aBTOMaTUUYECKU 3aITYCKAETCSI OMPOC €ro MCTOYHHKA
JAHHBIX — PaIIOMOJIEMA.

IIpr ocrtaHOBKE oIpoca paauoMoleMa aBTOMATUYECKH OCTAHABIMBACTCSA OIPOC
npruOOPOB, MOTYYAIOIIUX OT HETO JaHHbIE U3MEPEHUH.

[Tonb3oBaTeb MOXKET B JIO00M MOMEHT W3MEHUTh WHTepdeic CBsI3u mpuodopa,
MIEPEIAOIICTO JaHHBIC TI0 PaJMOKAHAITY, U MOJIKIIOUNTh €T0 HAMPSMYIO K KOMIIBIOTEPY.
[Ipy HEmocpeaCTBEHHOM  TOAKIIOYCHHMM NpuOOpa MOTYT CTaTh  JIOCTYITHBIMHU
JOTIOJTHUTENbHBIC (QYHKIIMK (HAapuMep, 3arpy3ka JaHHBIX W3 BHYTPCHHEH MaMSTH
npubopa). JlaHHbIE HW3MEPEHHH, MOJydaeMble OT MHpPHOOpa MPH HEMOCPEICTBEHHOM
MOIKTIOYCHUH, OYAYyT YKJIaIbIBATHCS B OJIHY U TY )K€ 0a3y JaHHBIX.

NBTM-7 M4-1-W

Moaundukanueld mpudOpoB, MepearoIIuX JaHHbIE TocpencTBoM LORa, sBistorcs
npubopsl, mnepenatomue ganHbie nocpeactBom Wi-Fi. Takum npubopam He HYXKEH
pamguoMo/ieM, JaHHbIE W3MEPEHHH W COCTOSIHUH TEepedaroTCs HEMOCPEICTBEHHO Ha
KommbroTep ¢ 3amymenHon Eksis Visual Lab yepe3 noakmrouenne k Touke qocrymna Wi-Fi.



[Tpubop moaxIrO4aeTcs K TOUKE AOCTYIA TOJBKO HA BpeMsl Mepeaadn JaHHBIX U3MEPEHUH,
B octayibHOe Bpemst ero Wi-Fi Moyiib OTKIIFOUEH ISl 5KOHOMUM SHEPTHH aKKyMYJISTOpA.

JIiist mepenaun JaHHBIX MPUOOP JAOKEH OBITh MPEABAPUTEIHHO CKOH(PUTYPHPOBaH.
Jlnst aToro HeoOxoauMO TOAKII0UNT ero mo USB u BeiOpath B nporpamme B meHio [TIKM
npubopa «Ympasienue npudopom» - «Koudurypanus Wi-Fi» (puc. A.11).

&4 Kondurypauns Wi-Fi

Touka goctyna

| <TOY KE AoCTyna » |

Mapons

|-:napn::-nh:- |

IP-agpec cepeepa
1192.168.1.23 |

MopT cepeepa
1 16445 k
Mepuog fuKcauMm JaHHDIX

lo001:00 =

HEFIHCI,EI, OTNPIEKK A3HHBIX

000s:00 |

Mepegaqa BxNHHEHS

[« oK |
m Orhaena

Puc. A.11. OkHo KoH(pHTypanuy napameTpoB nepenaun qanubix mo Wi-Fi (UDP/IP)

[Tone «Touka moctyma» ompezenseT Ha3Banue Wi-Fi Toukn mocTtyma, K KOTOpO#
OyJeT TOIKITFOYaThCs MPUOOP TS IepeIavyr TaHHbIX.

[Tone «ITaposby» 3amaét nmaponsb Mt noakaroueHus Kk Wi-Fi Touku nocryma.

[Tone «IP-aapec cepepa» onpenenser IP-aapec kommbioTepa ¢ 3amymieHHONH EKSIS
Visual Lab, Ha xoTopblit mpubop OyAeT OTnpaBiiATh AaHHbIe. ITOT IP-aapec 10mKeH ObITh
JIOCTYTICH TIPH MOJKIIFOUCHUHN K 33JaHHOM TOYKE JOCTYyTIA.

[Tone «ITopT cepBepa» 3amaér UDP-nopt, Ha KoTOpBIN mpubop OyneT OTIpaBisaTh
naHHble. JlookeH ObITh paBeH 16445.

[Tone «Ilepuon duxcaruu gaHABIXY» 3aAaET MEPUOAUUHOCTH (UKCAITMN U3MEPEHUIN
BO BHYTPEHHIOIO MMaMATh Mpuodopa. Dt naHHbIe OyayT nepemanbl mo Wi-Fi Ha cepsep ¢
3aIaHHON TIEPHOJUYHOCTHIO (CM. HUXKE), a TaKKe MOTYT OBITh BOCTPEOOBAaHBI BPYYHYIO
npu noAkIroueHnn npudopa no USB.



[Tone «Ilepuom OTHmpaBKM MAHHBIX)» OMPEACISICT YacTOTy Mepenaddl JAaHHBIX Ha
cepsep. Ileproa oTmnpaBKu AaHHBIX JOJKCH OBITH KpAaTEH MEepUoay (DMKCAIMW JTaHHBIX H
HE MOXeT OBITh MEHBIIE Hero. Bo BpeMs oTmpaBkd mpuOOp OTHPABISIET BCE
3a(UKCHPOBaHHbBIC paHee JaHHbIe B OTAeabHBIX UDP-makerax.

@nar «llepenaua BKIIIOUEHA» ONpENEIseT aKTUBHOCTH paauomonyisd. Ecnu ¢uar
CHAT, TO Ilepefaya JAHHBIX HE MPOU3BOAUTCA, IPU ITOM [aHHbIE U3MEPEHUN MOTYT
IPOAOKATh (PUKCHPOBATHCS BO BHYTPEHHEH MaMsTH puodopa.



MpunoxeHue b. OcobeHHOCTU paboOTLI ¢ Nnpubdopamm ¢ SD-

KapTou Ansi 3anucu aBToOMaTU4eCKON CTaTUCTUKKN

Hekoropsie mpuboper AO «9KCUC» wuMeoT QYyHKIUIO 3alucu  JaHHBIX
ABTOMATHUYECKOW CTAaTHCTUKU Ha SD-kapTy. D10 Ma€T BO3MOXKHOCTH BBITPY3KH B EKSIS
Visual Lab mannbpix m3mepenuii ¢ mpuOOpPOB MpH TOMOIIM KapA-puuepoB. He HyXHO
CHUMAaTh NPUOOPHI C MECT MX PACHOJIOKEHUS, JOCTAaTOYHO H3BIeUYb UX SD-kapThl u
HNOJKIIOYUTh UX K KOMIIBIOTEPY MMOCPEACTBOM KapA-puiepa.

[Ipu mogxmroueHnn SD-kapThl K KOMITBIOTEPY, OHA JOJDKHA ONPEICTUTHCS B
CUCTEME KaK M3BJICKAaeMbId JHUCK ¢ Heckoubkumu EXcel-daiinmamu Ha HEM. MeTka nucka
OyJeT CcOCTOSITb U3 BOCBMHM IU(Bp, U COOTBETCTBOBATH TEXHOJIOTUYECKOMY HOMEPY
npudopa.

SD-kapTa MOKET HE ONPEIEIUTHCI B CUCTEME U HE UMETh (haillioBOi cucTemsbl (He
colepkaTh (aiiyioB), eciau MPUOOP UMEET YCTApEeBIIYID BEPCHIO MPOIIMBKH. B 3TOM
cllydae JIaHHBIC U3MEPEHHi Takke MOryT ObiTh BhIrpyxeHbl B EKSis Visual Lab, Ho
IPOIIECC MEHEE aBTOMATUYECKUH (llajiee MO TEKCTy OYAyT NaHbl MOSCHEHUS IS TaKOTO

cityyasi).

B 3aBucHMMOCTM OT HacTpoeKk O€30IIaCHOCTH OIEpPallMOHHOW CHUCTEMBI, IS
NOAKIIOYeHUST jaucka SD-kapTel K  cHCTeME€ MOXKET TMOTpeOoBaThbcs — Mapoiib
anmuHUcTparopa (puc. b.1).

TpebyeTca noaTBEepXXOeHUe NOo...

Authentication is required to mount
Generic- SD/MMC (/dev/sdbl)

ubuntu

OTMeHa

Puc. B.1. Okno noarsepxxaenne MmouTupoanue SD-kaptsl B OC Linux



[Ipu ycenrHOM MOAKITIOYEHNN TUCKA K CUCTEME (JIMCK JOHKEH OBITh TOCTYIICH IS
noas3oBaresst: B OC Windows npucytcTBoBaTh B 0kHe « Mol kommbroTep»; B OC Linux —
JOJDKEH OBbITh MPUMOHUTHUPOBAH K CHUCTEME, & TEKYIIMHA MOJIb30BaTeNb JOJIKEH UMETh K
HEMY JIOCTYII) JTaHHbIC aBTOMATHYECKOW CTATUCTUKHA M3MEPEHHI MOTYT OBITh BBITPY>KEHBI
B Eksis Visual Lab.

Jlnst Havasia mpoueaypsl BHITPY3KH B MEHIO IPaBO KHOMKHU MBIIIN 3JeMeHTa «Bce
npuOOpbl» B OKHE CMHCKa YCTPOMCTB BeiOepute MyHKT «[Ipoumtars cratuctuky ¢ SD-
kapte» (puc. b.2).

by
43

JanycTuTe CNpoc BCceX Npubopoe

JC

1
3

COcraHoBnTe onpoc Bcex npubopos

C

PazeepHyTs gepeso NpyuSopoE

fE EFa
BE @a

CeepHyTh aepeso npuiopos

4|

MpownTaTe cTaTMcTHRy Npubopa ¢ SD-kapThl

Jofasute npubop
JoBasuts yaanénHee npubopw Eksis Visual Lab

lpynnosan HacTpolika npubcpos

XX DO

[pynnosan HacTpoHka NapameTpoE

Puc. B.2. Menro ¢pyHKIMM 3arpy3ku CTaTUCTHKH 13 SD-kapTel mpubopa

[Iporpamma mnpockaHUPYET JHUCKOBBIE YCTPOMCTBA M OTOOpPA3UT HaWJICHHbIC
U3BJIEKaeMbIC TMCKH UX BO BCIUIbIBaomeM okHe (puc. b.3 u puc. b.4).

&+ BeifepuTe AMCK C AaHHBIMK Npubopa

Duck MeTia

THY 10143761

< >
o oK

ﬁ CTmeHa

Puc. b.3. Haitnennsie B cucteme usBnekaembie qucku (OC Windows)



BbliDepuTe OMCK C oaHHBIMK Npubopa »

Nck MeTka

fmediafubuntu/10143761 10143761
Ok

5 OTMeHa

Puc. b.4. Haiinenusie B cucreme usBiiekaembie aucku (OC Linux)

Hus  mpomommkenuss wa OC  Windows B cucteme 00s3aTenbHO — JJOJDKEH
IPUCYTCTBOBAThH MU3BJIEKAEMbIH TUCK, COOTBETCTBYIOIMI SD-kapte npudopa. Eciu Takoro
HET, MPOrpaMMa BBIJJACT COOOIICHHE 00 OInoKe.

Ha OC Linux B ciydvae, eciau mporpamMma He CMOIJIa OOHapyXHTb W3BJICKACMBbIi
1uck (a Takke B ciydyae HaKaTHH KHONKHA «OTMEHay), OJIb30BaTeI0 OYAET MPeII0kKeHO
HEIMOCPEJICTBEHHO YyKa3aTh PAaCIOJIOKEHHE IMOJKIIOUEHHON K cucteme SD-kapTel (puc.
b.5). Dra BO3MOXHOCTH IpEAHA3HAUEHA IJIs YTEHUS MaHHbIX ¢ SD-kapT mpuOOpoB ¢
yCTapeBIlled Bepcued MPOIIUBKHU, KOTOPhIE HE MMEIOT (PailJloBOM CUCTEMBI U HE MOTYT
OBITH TPUMOHTHPOBAHBI K CUCTEME.

SD-kapTa X

YrkamuTe NyTe K SO-KapTe |f|:| evisdb

oK Cancel

Puc. b.5. Oxno BBOsa TyTH K SD-KapTe

[Iporpamma monpoOyeT OnpeAeIuTh TEXHOJIOTHIECKUH HOMEpa mpudopa, KOTOPOMY
MpUHAICKUT BeiOpanHast SD-kaprta (1ub0 Mo MeTKe rcKa, JIMOO MO €ro COACPKUMOMY).
Ecnmu npubop ¢ TakuM TEXHOJIOTHYECKMM HOMEPOM HAWJIEH U MMEET KOPPEKTHBIA THII
(mpubop, TOAIEPKUBAIONIUN 3allUCh ABTOMATUYECKOW CTaTUCTHKM Ha SD-kapry),
nporpaMma MpeyioKUT 3arpy3uTh JaHHbIE U3MEPEHUN C MOMEHTA MOCJICIHEN YCTaHOBKHU

SD-kaptsl B iprbop (puic. b.6) win BEIOpaTh 0JMH U3 MPOLLIBIX (GaiioB ¢ JaHHBIMU (pHC.
B.7).



3arpysvTbe CTaTUCTUKY C MOMEHTa nocnegHero nogknwydeHvwa sD-
KapThbl?

HaxmwnTe "HeT" onAa ebibpa draina ¢ 0aHHLIMW 3a WMHOW
EpeMeHHOW Nepvoa.

Na HeTt

Puc. b.6. OkHO ¢ nipe/Io’)KeHHEeM BBITPY3KH JaHHBIX U3 (aiiia ¢ akTyalbHBIMH JaHHBIMUA U3MEPEHUH
npudopa

BoibepuTe hain co CTAaTUCTUKOM »

Darn OaHHBLX
10143761 14-01-2025 13-21-09.xls
10143761.xls

] 4
5 OTMmeHa

Puc. B.7. OkHo BbIOOpa aiina ¢ aHHBIMU U3MepeHuit Ha SD-kapTe npudopa

[Tocne aToro HauHETCSI MPOLIECC YTEHUS U PACTIO3HABAHUS JJAHHBIX, MO 3aBEPILICHUIO
KOTOPOTO MTporpamMma OMOBECTUT O Pe3yJIbTaTe BO BCILIBIBAIOLIEM OKHE.

Jlpyroii criocob 3arpy3uTh JaHHBIE U3MEpeHuil mpubdopa ¢ ero SD-kapTel — depes
MyHKT MEHIO TMpPaBOM KHOIMKH MBIIIA KOHKPETHOTrO mpubopa «JlomoJHUTEIbHbIC
nerctBus» - «lIpountats cratuctuky ¢ SD-kapte». [lons3oBarento norpedyeTcs: mporuTu
yepe3 BCE BBINICONUCAHHBIE TPOLEAYPhl C TOW JUINL pa3HUIEH, YTO B Cllydyae
HECOOTBETCTBHUSI TEXHOJIOTHUECKOr0 HoMepa Ha SD-kapTe ¢ TeXHOJOTHUYECKHM HOMEPOM
BBEIOPAHHOTO TMpUOOpa MporpaMma OMOBECTHT OO0 AITOM TMOJIb30BATENs, MPEIOCTABISSA
BO3MOYKHOCTh MPOUTHOPHUPOBATH HecooTBeTCTBHE (puc. b.8).



NaHHble Ha KapTe NpUuHaanexaTt npubopy c
TEXHONOrMYECKMM HoMepom 10143761, Bbl NbITaeTech
BbIFPY3UTh UX B NpMBop € TEXHONOrMYECKWUM HOMEDPOM
10000000, MpooonMKTe?

Ha

HeTt

Puc. b.8. [IpenynpexaeHne 0 HECOOTBETCTBUU TEXHOJIOTHUECKUX HOMEPOB

Ha OC Linux mis urenus naHHbeix ¢ SD-kapThel 6e3 daitioBoit cucteMsl (IpruOOpoB

C yCTapeBmeﬁ BepCHeﬁ l'IpOHII/IBKH) IIOJIB30BATCJIb OOJIKCH HMCTL IIpaBa AOCTYyIIa K

npejcTaBIsoNeMy e€ OJlouHOMY ycTpoicTBY. OrmpenenusB OJIOYHOE YCTPOMCTBO,
COOTBETCTBYIOIee BcTaBleHHON SD-kapre, m3menute e€ rpymmy Ha evl (rpymma, B
KOTOPYIO TEKYIIUH MOJb30BaTeNhb A00aBisieTcs: npu ycranoBke EKsis Visual Lab) — ato

IMO3BOJIMT IIpOorpamMmamM, 3allyIICHHBIM I10JIb30BATCIISIMU, I[O6aBJICHHBIMI/I B JTYy TIpy1ily,

IMPOU3BCCTHU YTCHUC JaHHbIX.

OOparutre BHMMaHHUE, YTO TpyINIa H3MEHSAETCA [0 CIEAYyIoUIel mnepe3arpy3ku

KOMITBIOTEpA.

o]

ubuntu@ubuntu:~% 1sblk
MAME MAJ:MIN RM SIZE RO

loop@ 7:0 ] 64M 1
loopl 7:1 0 aK 1
loop2 7:2 B 63,/ 1
loop3 7:3 0 44.,4M 1
loop4 7:4 B 73,9M 1
loop5 7:5 ® 346,3M 1
loopé 7:6 @ 349,7M 1
loop7 7:7 @ 73,9 1
loop8 7:8 & 505,1M 1
loop9 7:9 ® 91,7M 1
loopl® 7:10 e 12,9 1
loopll 7:11 e 1z2,2Mm 1
loopl2 7:12 ] 516M 1
loopl3 7:13 0 44,3M 1
loopl4d 7:14 @ 73,9 1
sda 8:0 © 465,86 O

sdal 8:1 0] 512M B

sda2 8:2 B 232,96 O

sda3 8:3 ® 231,56 @

sdad 8:4 ] 976M @
sdb 8:16 1 1,96 @
sr@ 11:8 1 1@24M @

ubuntu@ubuntu:~% sudo chgrp

ubuntu@ubuntu: ~ Q

]
X

TYPE MOUNTPOINT

loop /snap/core20/2379

loop /snap/bare/5

loop /snap/core2f/2434

loop /snap/snapd/23545

loop

loop /snap/gnome-3-38-2004/119
loop /snap/gnome-3-38-2004/143
loop /snap/core22/1748

loop /snap/gnome-42-2204/176
loop /snap/gtk-common-themes/1535
loop /snap/snap-store/1113
loop /snap/snap-store/1216
loop /snap/gnome-42-2204,/202
loop /snap/snapd/23258

loop /snap/core22/1722

disk

part /boot/efi

part /

part

part

disk

rom

evl fdevfsdﬂD

Puc. B.9. SD-xapta nputopa 6e3 $haiioBoi CHCTEeMbI B KOMaHa JijIsl TIOJYyYSHHS JTOCTYIa K Hel



MpunoxeHune B. OcobeHHOCTN paboTLI C Nnpubopamm no
uHtepdency Bluetooth (Low Energy)

Hekoropsie npuboper AO «9KCHUC» umeror OecripoBojiHOM MHTepdelc oOMeHa
nanaeivu Bluetooth (Low Energy). Bluetooth (Low Energy) nommepxxuaercst B OC
Windows naumnas ¢ 8 Bepcun (Eksis Visual Lab ucrone3yer Bluetooth-ctex Microsoft
Windows). Hcnoms3yemslid anmapaTtHbiidi amantep Bluetooth nomken mnomnepkuBaTh
cnenupukanuio Bluetooth LE muammym 4.0.

[Tpu Haymumm B cucteme Bluetooth-amantepa B oOmactu yBepomieHuid (B paBoM

HIDKHEM YTIIy OJKpaHa, CcjJeBa OT YacoB) OTOOpaKaeTCsl COOTBETCTBYIOUIMHA 3HAYOK
(puc. B.1).

D8 6o A9 NG 11114

Puc. B.1. 3na4ok Bluetooth B o6mactu yBenomienuit

[Tpu HaXkaTWX MO ATOMY 3HAYKY MPAaBOM KHOMKOW MBIIIN OTKPOETCS KOHTCKCTHOEC
meHio (puc. B.2), mynkr «JloOaBienue ycrpoiictBa Bluetoothy koroporo mno3Bosser
HAWTH U BBIOJIHHUTD CONPSDKEHUE TPHOOpa.

JoBaenenne yorpodcTea Bluetooth
PaspelumTe NogkIYEHE YCTpORCTES

MNokazare yorpoiicrea Bluetooth

OTtnpaewte gain

MpwHATE daiin
OTKpEITE NapaMeTpEl

¥ 4anuTh 3HAYOK

Puc. B.2. BeruisiBaromiee Mmerro Bluetooth

Ecnu 3nadok Bluetooth-agantepa otcyrcTByer B oOmactu yBeqOMIJICHHUE (HO
Bluetooth-aganrep TOYHO mpHUCYTCTBYyeT B CHCTEME M HCIPABEH), BBI3BATh OKHO
nobasienust Bluetooth-ycrpoiictea moxHO u3 MeHwo «Ilyck» - «llapamerpery -
«YctpoiictBay, nyHKT «JlobaBienue Bluetooth uimu npyroro ycrpoiictay (puc. B.3).



Mapametpsl = O X (= Napamerpal = O X

| Haiitin napametp jel

@ Bluetooth n apyruve yctponcrea
g Cuectema

3KpaH, 3BYK, YESAOMASHHA, NUTaHHE -
pan, 3eyK, yBEA ’ = + [obBaeneHue Bluetooth naw apyroro yerpolcrea

[Em Ycrporcrea
E Bluetooth, NpuHTEPK!, MEILLE
Bluetooth

TenedoH @ Otrn.

CEA3aTE ycTponcTeo ¢ Android, iPhone

CeTs 1 MHTepHET MbII.IJb, Knaeumartypa u nepo

& O

Wi-Fi, pexim "8 camornete”, VPN O Logitech® MX™518 Optical Gaming Mouse
m MepcoHanuzauma
DOH, 3KpaH DNOKMPOBKK, LBETA - USB Keykoard
[

Puc. B.3. [lo6aBnenue Bluetooth-ycTpoiicTBa

B otkpeiBiiemcst okHe BeiOepute myHKT «Bluetoothy (puc. B.4). Haunércs nporecc
obnapyxenus Bluetooth-ycTpolicTB, HaiiieHHbIE HOpPUOOPHI OTOOPA3ATCS B  CIIHUCKE
(puc. B.5).



NobasnTe ycTpoRcTED

[o6aBuTbL YCTPOWCTBO

BriBepure TMN yCTPOWCTEA, KOTOPOE HYXHO A00aBUTE.

* Bluetooth
Mpiluw, KNBBMATYPE!, NEPLA WIK 2YAW0 W ApYyTHE TUNL yeTpodcTe Bluetooth

becnpoBogHOR AMCNAEd WAWM AOK-CTaHLMA

EBecnpoBogHbie MOHMTOpPEI, TENEEW30PE M KOMNBHOTEPE!, KOTOpsie Menoab3ytor Miracast,
WM GecnpoBoAHbIE JOK-CTAHLMN

Bce ccrankHoe
lefmnagel Xbox ¢ Gecnposoareim agantepom, DLNA w apyroe

Puc. B.4. Mento no6asnenust HoBoro Bluetooth-ycTpoiictBa



HoBaenTe ycTpoRcTED

[o6aBnTb YCTPOWCTBO

YBeawTeck, UTo Balle YCTPOWCTBO BIJIHOYEHO W AOCTYNHO AnA obHapy»#eHWA.
BuibepuTe yCTpoWCTEC HWME, UTOOBI NOAKNHOUWTECA.

D Honor 10

EKSI5-007-10084512
KomneroTep

EKSI1S-006-10109157

Mi Smart Band 4

Puc. B.5. Cnucok Haitnennsix Bluetooth-ycTpoiicT

[Tpubopsr npouzsoactea AO «OKCUC» u AO «lIpaktux-HL» otobpaxkaroTcs B
3TOM cnucke ¢ uMmeHeM B ¢opmare «EKSIS-<tpu uudper wmaentudukaropa tuma
npubopa>-<BoceMb MUPP TEXHOIOTUUECKOTO HOMEPa™>).

Cucreme MOXeT OTPEeOOBATHCS HEKOTOPOE BpeMsl Ha MoJydeHre uHpopMauuu oo
oonapyxenHoMm Bluetooth-ycrporictee. /o MOMeHTa MOJydYeHHUs 3TOH HH(POpPMAIUU
npudop MoxkeT GUrypupoBaTh B crucke kak «HensBecTHOE ycTpOHCTBOY.

Ecin npubop yxe OblI conpskéH M J00ABIEH B CUCTEMY paHee, OH He OyneT
BBIBEJICH B 9TOM CIIHCKE.



[Ipu Haxkatuu Ha TMPUOOP B CIHUCKE HAYHETCS TPOIECC COMPSIKEHUS Mpudopa C
CHUCTEMOM, BO BpeMsi koToporo OyzeT BeiBesieH 3amnpoc [TMH-kona (puc. B.6). IIMH-kox —
0000 (ueTbIpe HYJIA).

HoBaenTs ycTpoRcTED

[o6aBnTb YCTPOWCTBO

YBeawTeck, UTo Ealle YCTPOWCTEO EKHOUEHO W AOCTYNHO AnA obHapyX#eHWA.
Bribepute ycTpolcTEO HWMee, UuToBEI NOAKADUNTECA.

D Honor 10

D YcTpoicTeo CBRAZM

EKSI5-007-10084512
BruinonHAeTcA noaknio4veHne

Beepure PIN-koa anA EK

MNoakniounTecA OTmeHa

Puc. B.6. Conpspxenne npubopa u BBox [IMH-koxa

B cinyuae ycnexa cucrema BbIBEAET COOTBETCTBYIoIIEe coodiienue (puc. B.7), a B
CIMCKE JIOCTYITHBIX YCTPOMCTB MOSIBUTCS JT00aBICHHBIH prbop (puc. B.8).



Nobasnte ycTpolcTED

Balle ycTpoMnCcTBO rOTOBO K MCMOJIb30BaHUIO!

EKSI5-007-10084512
ConpAXeHo

loToBD

Puc. B.7. CooGrienue 06 ycneninom conpsbkennu Bluetooth-ycrpoiictsa



« Mapametpal = | =

@ Bluetooth u apyrure ycrtponcrea

[Apyrue ycTpoucTBa

Device

dongle

Serial Port Device
ConpaxeHo

SMET920NR

SME1920ME

(-]

]

E;l EKSIS-007-10084512
ConpsxeHo

-]

L]

L]

Puc. B.8. Jlo6aBnenHslit mpudop

Ecnu cuctema He HaxoquT npuodop, yoenurech, uto Bluetooth va mpubope BKITOUEH
(MHAUKATOpP AKTUBHOCTU — CHHUM JHMOJ — TOPHUT), YTO HUKAKOE JIPYroe YCTPOMCTBO HE
BeAET ¢ MpubOpoM 0OMEH AaHHbIMU (Harpumep, cMaptdoH ¢ Eksis Android Lab), a takxe
4yTO NMpuOOp He ObUT 100aBieH B cuctemy paHee. [lompoOyiiTe BBHIKIIOYUTH U BKIIIOYUTH
npuoop, uToOkI nepezanyctuth Bluetooth, u moBropuTe NoOMBITKY.



MpunoxeHue I' ISON-npoToKkon obmeHa
JSON-mpoTokos 0OMeHa TaHHBIMH OIKCHIBACT KOMaHIbI U OTBETHI HAa HUX OT EKSIS
Visual Lab, ocymecTBsiongecs: Mo CeTeBbIM MPOTOKOJIAM Iepeaay JaHHbIX. JaHHbIC
nepenatorcss B koaupoBke UTF-8. JSON-pmanHble npuHMMAKOTCS M IEpelaroTcs B

mMuHuMu3npoBaHHOM Buje (oauH JSON — omHa ctpoka). CuMBon KoHma ctpokm — LF
(Ox0A).

B kaxaom 3ampoce IOKEH MPUCYTCTBOBATH KIFOU Fequest, KoTopbid 3a1aéT TUI
3ampalivBacMbIX JAaHHBIX. B  3aBUCHMOCTM OT 3TOr0 THIIA, B 3alpOCE€ MOTYT
IIPUCYTCTBOBATH JIOTIOJIHUTEIIBLHBIE YTOUHSIOIINUE KIIIOUH.

B kaxmom oTBeTe MPUCYTCTBYET KIIOY SUCCESS C OyJeBbIM THUIIOM 3HAYEHUS,
KOTOPBIU OIPEEIISIET PE3YAbTAT BBIITOJHEHUS 3aIIpoca.

B ciiyuae ycmexa B oTBere OyneT MpHCYTCTBOBaTh CTpyKTypa data, comepskaras
JSON-otBer mporpammer. ®opmar crpykrypy data oriawuaercs s pasHBIX THITOB
3aIpOCOB.

B cnyuae Heynmauum OyneT mpUCYTCTBOBATh KIIHOY ErrOr, colepraiuid TEeKCTOBOE
OTNMCAHUE MPOU3OIIEIIEH OIHOKH.

3anpoc cnucka OKOH NPUOOPOB U X COAECPKUMOIO
JUist moJy4eHus CricKa OKOH MPUOOPOB U UX COJEPKUMOTO MEpeIaiTe mporpaMmme
zampoc list (Hanpumep, {"request": "list"}).

dopmar oTBeTa (pa3BEPHYTHIN U3 OJTHOW CTPOKH):

"success": true,
"data":
[
{
"devices":
[

{
"name": "Pagmomomem PM-2-L (r3.22)",

"techNumber": "10220170"

"name": "UKB-8 (34)",
"techNumber": "10124581"

"name": "MBTM-7 M1",
"techNumber": "10150324"



"caption": "Cnmcok ycTporcTe #1",
"guid": "{881DA9B3-4089-4A67-A044-A3D614C19738}"

"devices":
[
{
"name": "Touxa nepecuéra",
"techNumber": "00000001"
}
1,
"caption": "Cmmcok ycrporcTs #2",

"guid": "{D9CE412B-3D4E-439D-97DE-7AA31EB9249F}"

}

3anpoc TeKymux JaHHbIX MpUdopa

Jlns mosydeHus: nHGOpMAIMA O KOHKPETHOM MPHOOPE M €ro JaHHBIX H3MEpPEHHI
nepejaite nporpamMe 3ampoc data, ykasaB TEXHOJOTHMUYSCKHI HOMEpP HMHTEPECYIOIIETO
npubopa B kimoue device m TpeOyemble maHHble type (mampumep, {"request":
"data", "device": "10150324", "type": "full"}).

Bosmoxxubsr Tpu 3HaueHus type: full (3ampoc momHOW CTPYKTYyphl W JIaHHBIX),
structure (3ampoc TOJNBKO CTPYKTypbl mpuOopa) u values (3ampoc TOJBKO JaHHBIX
U3MEPEHUR).

dopmar orseta qis type=full (pa3BépHyThIii U3 OHOMN CTPOKH):

"success": true,

"data":

{
"id": 1657400732,
"name": "MBTM-7 M1",
"techNumber": "10150324",
"communicationTerminal": "USB (HID) 10150324",
"devicesTreeName": "Cmmcok ycTpoicTe #1",

"devicesTreelID": 2283645363,
"inactive": false,
"timestamp": 1708348132000,

"channels":
[
{
"id": 2269913269,
"name": "Karan",
"parameters":

[

{
"id": 4267736724,

"type": "double",



"name": "TeMneparypa',

"symbol": "T",
"units": "°C",
"description": "",
"decimal": 1,

"wvalue": 21.8

"id": 896506917,
"type": "double",

"name": "BnaxHocCcTh'",
\AJ syrnbol" : "H" ,
Hunitsll : H%H ,
"description": "",

"decimal": O,
"wvalue": 55

}

3anpoc apxXuBHBIX JaHHBIX IPUOOpa

JU1st oJy4eHus CricKa OKOH MPUOOPOB U UX COJEPKUMOTO MEpeIaiTe mporpaMmme
3arpoc archive, ykasaB TEXHOJOTMYECKHI HOMEP HMHTEPECYIOLIETO MpHOOpa B KIIOUE
device, BpeMeHHYI0 METKY Hauajla HHTEpPECYIoIIero neprozia Start u BpeMeHHYIO METKY

OKOHYaHUs MHTepecyromero nepuoaa end (manpumep, {"request": "archive",
"device": "10150324", "start": 1704067200000, "end":
1704153600000}).

Bpemennbie MeTku ykasbiBatotcst B hopmate UNIX (UTC) B MusuncekyHaax.

B orBer mporpamma OTIpaBUT 3arojioBOK, coaepXkamuii HuHpopManui o0
apXUBHBIX JIaHHBIX 32 YKa3aHHBIN EPHOJ U CAMU 3TH JIaHHBIE.

dopmar oTBeTa 3aroyioBka (pa3BEPHYTHII U3 OJHOW CTPOKH):

"success": true,
m" data " .

{
"id": 1657400732,

"rows": 144

}

3HadyeHue KJroya Fows onpeaAcIsI€T KOIMYCCTBO MOCIICAYIOINX CTPOK C apXUBHBIMHA
JaHHBIMHU HSMGPCHHﬁ.



dopmar oTBeTa CTPOKU ApXUBHBIX JAHHBIX (pa3BEPHYTHIN):

"success": true,

"data":
{
"timestamp": 1704067200000,
"parameters":
[
{
"id": 4267736724,
"wvalue": "20.1"
},
{
"id": 896506917,
"value": "52"
}



MpunoxeHue [1. IKcnopT AaHHbIX HA MQTT-6pokep
Eksis Visual Lab moxer nmoakmrouatrbest kK MQTT-0pokepy 1o MpOoTOKOIY BEpCHUU
3.1.1 u myOnukoBaTh Ha HEM JAHHBIE U3MEPEHUM U COCTOSIHUI MPUOOPOB. DTH JaHHBIC
MOT'YT OBITh HMCIOJIB30BaHBI Kak apyroit komuer EVL Ha apyrom kommbioTepe s
OpraHM3alyy YAAIEHHOTO JOCTYINA, TaK U CTOPOHHEH IOJIb30BATEIIBLCKOM IPOrpaMMONn
JUISl QHAJIOTHUYHBIX LIENEH.

MQTT-Opokep — 3T0 mporpammHoe oOecredeHue, BBICTYMAloIee MOCPETHUKOM
MEXIy OTIpPABUTEIEM U MOJydaTeasiMu JaHHBIX. OHO yCTaHABIMBAECTCS Ha CEpPBEPE C
«Oenbpim»  |P-ampecom, KOTOPBIA JOCTYyNHEeH MJsi COCIWHEHHUS KIUEHTaM C o000t
KoH(urypauueii cereBoro mnojkiaoueHud. B VHTepHeTe cCyliecTByeT HECKOJIBKO
oecratHbix myonnyHblx MQTT-O6pokepoB, KOTOpble MOTYT OBITH HCHOJIb30BaHbI IS
uyxa FEksis Visual Lab. Ilo ymomuanuto B mporpamme 3amaH Opokep HiveMQ
(https://www.hivemqg.com/), HO TOJIb30BaTelIb MOKET HCIOIbB30BaTh JIIOOOW Apyrou (B
TOM YHCJIe COOCTBEHHBIN YacCTHBIN OpOKep).

OOparute BHUMaHUE, YTO B CiIy4ae MCIOJb3oBaHus myonnunbix MQTT-Opokepos
JIOCTYT K UX JJAHHBIM (B TOM 4HCIie, HA U3MEHEHUE) OyIeT UMETh HEOTPaHUUEHHBIN KPYT

aunl. Jlist opraHu3anuu HaJaEXHOW CBSI3U PEKOMEHIYETCS UCIIOIb30BaTh COOCTBEHHBIM
MQTT-6poxkep.

Hacrpoiiku noaxnrouenus k MQTT-0pokepy 3a1at0Tcsi B COOTBETCTBYIOIIEM OKHE
yepes r1aBHoe MeHIo - «Hactpoiikny - «Hactporiku MQTT» (puc. J1.1).

HacTpodkn nogkniwo4yeHua K MQTT-bp... X

IP-agpec/uMa xocTa
broker.hivemg.com
MopTt
1 1883 »
Mcnons3oBaTe S5L

WMma nons3oBaTenA

Mapons
o\
MpoBEpUTEL CBA3L C CEPEEPOM
i oK
5 OTMEeHa

Puc. 1.1. Oxno Hactpoiiku noakaroueHus kK MQTT-6pokepy



[Tone «IP-ampec/cetreBoe ums» 3amaér amgpec cepBepa MQTT-Opokepa, moie
«Ilopt» — mopt mns moakioueHuss no mnporokoiny TCP/IP. CranpmapTHblii TOpT st
HeszamudpoBaHHOTO coenuHeHus — 1883, nys 3ammdpoBannoro — 8883.

Onar «UcnonszoBate SSLy» omnpenensier ucnonzoBanue mudposanus (TLS 1.2)
npu noakimouennn k MQTT-Opokepy. Ucnonbs3oBaHue Mpou3BOIBHOTO cepTudukara B
TeKylen Bepcu EVL HEeBO3MOXKHO.

[Tons «Mmsa monb3oBatens» u «[laponb» 3amaroT gaHHbIE ayTEHTU(PUKALMM IS
noaktoueHus k MQTT-6poxkepy.

Knomnka «[IpoBepuTh CBSI3b C CEPBEPOM» IMO3BOJISIET MPOBEPUTH KOPPEKTHOCTH
BBEJACHHBIX HACTPOEK W BBHINOJHUTH TecToBoe mnoakimrodeHue k MQTT-Opokepy ¢
BBIBOJIOM >KypHaia (puc.Puc. [.2). IIpH3HAKOM YCIEHIHOrO MOIKIIOYCHHS SBIISCTCS
nonyuerre nakera CONNACK c¢ HyneBbIM NoJieM OIHUOOK.

XypHan coeguHeHHMA ¢ MQTT-bpokepom x

[04.07.2025 14:56:32] OnpeneneHwe |IP-agpeca xocTa...

[04.07.2025 14:56:32] YcTaHoeka TCP-coeguHeHWA..

[04.07.2025 14:56:33] TCP-coeguHeHWe '_-,-'CT-EIHDEIJ'IE'HD-

[04.07.2025 14:56:33] NonknwyeHune K MOTT-Bpokepy...

[04.07.2025 14:56:33] NonyyeH COMMACK (CoegvHeHwe ¢ MOQTT-BpokepoM YCNewHe YCTaHoBNeHD)

OK

xS

OTMeHa

Puc. J1.2. OkHo xypHana nogkaodeauss kK MQTT-0pokepy

Eksis Visual Lab myOJIuKyeT JTAHHbBIC puOOpOB B pazaen
«EKSIS/<texnomoruueckuii Homep npudopa>/full/» (manpumep, EKSIS/10000000/full/).
Jlanubie myOnmuKyroTcst kKak cTpoku B kogupoBke UTF-8 B (hopmaTe MUHUMHU3UPOBAHHOTO
JSON. Onucanue ¢popmara cm. B npuioxxenun «JSON-npoTokos oOmMeHay.

HNanusie nyonukytorcs ¢ ¢aarom RETAIN, dro o0s3b1BaeT OpoKep COXPaHHTH
JaHHBIE, JaXe eCIM B TEKYIIMd MOMEHT /IS HUX OTCYTCTBYeT mosydareib. [lpu
MOSIBJICHUM TIoNTydaTesneid Opokep OyAeT BBICBUIATh MM TOCJEIHEE COXPaHEHHOE



coobmenue. Jta ¢pynkius no3sossier Eksis Visual Lab onpenensts, kakue ycTpoiicTBa B
KaKo€ BPeMs BBIXO/IMIIM Ha CBSI3b IIPU ONPEICICHUH CITECKa MPUOOpOB Ha Opokepe.

B cnemmdukanuu nporokona MQTT 3.1.1 He permaMeHTHPOBAHO BpeMsl XpaHEHHS
coobmienuii, ormeueHHbix ¢uarom RETAIN. OOmenoctynHbie myOnuyHbie OpOKepbl
MOTYT OTPaHUYMBATh BPEMS XPaHEHUSI TAKUX COOOILIEHUH.

Hns  coemunenus ¢ MQTT-OpokepoM HEOOXOIUMO yIAOCTOBEPUTHCH, UYTO
HACTPOMKM  OpaHaMaydpa  CHCTEMBI/IPOMEKYTOUYHOTO  TEIEKOMMYHHKAIMOHHOTO
o0opymoBaHUs He OJIOKMPYIOT Iepeaady JaHHbIX 1o 1mpoTtokoiay TCP/IP wu
UCTIOJIb3YEMOMY TIOPTY.

OOpaTtute BHUMaHue, 4yTo AJis BKItoueHHs nmyonukauuu Ha MQTT-0pokep naHHBIX
npuOOpoB HEOOXOAMMO YCTAaHOBUTH COOTBETCTBYIOIIMHN (hjar B HAacTpOMKax SKCIOpTa
JTaHHBIX TPUO0POB (cM. moapaszaen «[Ipubdopy).



MpunoxeHue E. NeHepauua kpuntorpaduyecKknx gaHHbIX AnNs

wncppoBaHUAa U ayteHTUPUKaLmn

Eksis Visual Lab ucnons3yer kxpuntorpaduueckue manusie B popmare X509. Dror
dopMaT MoAIEpPKUBACTCS MHOTHMH IpOrpaMMaMH Ui paboThl ¢ KpHmTorpaduei,
Bkitouast OpenSSL, pacnpocTpanseMblii o cBOOOAHOM JIUIIEH3UH.

OOmast cxema 3alIMTHl JAHHBIX UM OOECIECUCHHS AayTEHTU(MUKAIMH MOXKET OBITh
cienytomas. Coznmaroress Tpu RSA-mapel (npuBaTHBIA KITFOY M OTKPBITBHIA  KITHOY,
«0OEpHYTHII» B cepTUUKAT). KOpHEBas, cepBepHas W KiIHeHTCKas. C TOMOIIbIO
KOPHEBOTO KJI0Ua MOJMUCHIBAIOTCS cepTU(UKATHI cepBepa U kiueHTa. [lpu coennnenuu ¢
CEpBEPOM KJIMEHT MPOBEPSET MPEAOCTABISIEMBIH CEPBEPOM CEepTU(UKAT C MOMOIIBIO
KOPHEBOI'O cepTU(UKaATa: €Clii MOANKNCATh BAIUIHA, TO OTKPBITHIN KIIIOU U3 cepTU(HUKaTa
cepBepa UCIoJIb3yeTcs Ui MK(poBaHUs JaHHBIX (paciindpoBaTh 1aHHBIE MOXKET TOJIBKO
CEpBEp C MOMOIIBIO CBOETO MPUBATHOIO KiIto4a). TO ke MPOUCXOAUT Ha CTOPOHE cepBepa
IIPU COETUHEHUH C KIIMEHTOM.

B cinydae BeO-cepBepa KOpHEBOH cepTH(UKAT JOJDKEH OBbITh J00aBICH B
XPaHUJIUIIE JIOBEPEHHBIX KOPHEBBIX CEPTHU(PUKATOB CUCTEMBbI WM Opay3epa, WHa4ye Mpu
MOAKIIIOUEHUHN K cepBepy Opayzep OyaeT oToOpaxaTh MPEayNpeXICHUU O HEBAJIUIHOM
cepTuduKare.

[Tpomecc cozmanus KpUNTOrpaPUIECKUX TaHHBIX ¢ ToMotnbio OpenSSL:
1. Coznanne KOpHEBOTO MPUBATHOTO KIIOYA.

openssl genrsa -out EVLRootCA.key 2048

2. Coznmanue caMOIoANMCaHHOTO KOPHEBOTO cepTUdUKaTa.

openssl req -x509 -new -noDES -key EVLRootCA.key -sha256 -
days 3650 -out EVLRootCA.crt -subj "/CN=Eksis Visual Lab
Root Certificate" -passin pass:<naponn>

3. Co3manue mpuUBaTHOTO KJTFOYa CepBepa.
openssl genrsa -out EVLServer.key 2048
4. Co3znganue 3ampoca Ha MoANMcaHue cepTudukara ceppepa.

openssl req -new -key EVLServer.key -out EVLServer.csr -subj
"/CN=localhost"

5. Co3nanue u noanucanue ceptudukara xmenta. Conepxumoe ¢aiina eviserver.cnf
NPUBEICHO HIKE.



openssl x509 -req -in EVLServer.csr -CA EVLRootCA.crt -CAkey
EVLRootCA.key -CAcreateserial -out EVLServer.crt -days 3650
-sha256 -passin pass:<napoar> -extfile evlserver.cnf -
extensions EXT

6. Co3mgaHue MpUBATHOTO KJIFOYA KIIHCHTA
openssl genrsa -out EVLClient.key 2048
7. Cosznmanue 3ampoca Ha MOoANUCcaHue cepTuduKaTa KIMEHTA.

openssl req -new -key EVLClient.key -out EVLClient.csr -subj
"/CN=localhost"

8. Coznmanue u noanucanue cepTuukara KIMEHTA.

openssl x509 -req -in EVLClient.csr -CA EVLRootCA.crt -CAkey
EVLRootCA.key -CAcreateserial -out EVLClient.crt -days 3650
-sha256 -passin pass:<napoJas>

daiin eviserver.cnf comepXUT IOMOIHUTEILHYIO HH(POPMAIMIO O cepTH(HKATE
cepBepa (Hampumep, ero IP-agpec mis ayreHTHGUKALMKA WK ICIA UCIIOIb30BaHus). OH
MMEET BUJL:

[req]
distinguished name = dn
[dn]

CN = localhost

[EXT]

subjectAltName =
DNS:localhost,IP:127.0.0.1,IP:::1,IP:192.168.1.23

keyUsage = digitalSignature, keyEncipherment

extendedKeyUsage = serverAuth, clientAuth





