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AHHOTaLUA

Hoxyment "Omucanue nporpaMMbl’ TMpeJHA3HAYEH IS HWCIIOJIb30BaHUS B  KauyecTBE
pyKoBoCTBa 10 npuMeHeHuto mporpammsel "ACK" - mporpammer o6cimykuBanus [TAY-111.
B HacrosimieM TOKyMEHTE COAEPIKUTCS OMUCAHWE TMPOTPaMMbl M CBEICHUS, HEOOXOIUMBIE IS
9KCIUTyaTaIlly IPOTPAMMBIL:
* TpUBOASATCS 00IIMe cBeAeHUs (Ha3HAYCHUE, OCHOBHBIC (DYHKIMU, BXOIHbBIC U BBIXOJHBIC JaHHbBIC U
T.J1.);
*  OMHCHIBAIOTCS MapaMeTPhI ISl HACTPOUKH IPOTPAMMBI.

1 OBIME CBEJEHUA

[Iporpamma "ACK" ympasnser nporieccom cOopa AaHHBIX OT METEOPOJOTHYECKUX JATYUKOB U
OCYILIECTBIISIET MIPEJICTABICHUE Ha SKpaHe PE3yJIbTaTOB.
Cas3b ¢ pubdopom [TNY-111 ocymiecTBaseTCs M0 IBYXXIPOBOIHON (PU3MUYECKON JTHHUU.
[Tporpamma Hanucana Ha sizbike BorlandC++. Kommunsitop "C++ Builder Standardiepcus 5.03.

SKU:[CPC1350WWFS180

>++ BUILDER 5 STD FULL E
SYSTEM -
5/0: RP25540

.0T QTY: 58 I
/ERSION: 5.0 s I 3963971254335

2 ®YHKIIMOHAJIBHOE HA3AHAYEHHUE ITPOI'PAMMBbI

[Iporpamma "ACK" mpennasnaueHa ans ymnpasieHus: npoueccom cbopa manueix ot [THY-11]
no RS-485um no USB yepes kouBeprep.

3 OIUCAHME JJOTHYECKOM CTPYKTYPbBI
3.1 O06mas cxema paboOTB IPOTPaAMMBbI

WnrepaktuBHas mnporpamma “ACK" paboraeT moj ympaBlieHHEM OIepaTropa, KOTOPBIH C
MOMOIIIBIO TOPSTYMX KJIABHII U PA3JIMYHBIX TIOJICKA30K CaM BHIOMPAET HY)KHBIE €My JICHCTBUS.

OTka3 ot BEIOpaHHOTO BUAA pabOTHl BCETJa OCYIIECTBISETCS HakaTUeM KiiaBuin ESC.
B nporpamme peann3oBaHO KOHCOJIBHOE OKHO, B KOTOPOM pa3MelaeTcs TablmIa ¢ U3MEpeHHON
uH(pOopMaImei.
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F1 -momomb. BeiBoa Ha 9kpaH (haiina moMOIIH;

F2 - sarpy3ka ¢aiina c¢ Hactpoiikamu B IIMVY-1I[. Wwms daiina dopmupyercs u3s
HOMepa/ueHTrduKaTopa AaT9MKa M pacimpenus “.Xmx’. daiiia J0DKeH HaxXxOJUTCS B
mupexropun “UPLOAD”. Homep naTunka BBOJUTCS C KJIaBHATYPHI,

F3 -urtenue Hactpoek u3 [IMY-1I] u 3anuck ux B daiin B qupekropuro “DOWNLOAD”.
Wwmst daitna popmupyeTcst u3 Homepa/uaeHTrudGuKaropa qaTdyuKa U pacimupeHus “. Xmx”.;
F4 - grenue apxuBa u3 [IMY-1I] (ecnmu B IIMVY-1I] ycraHoBiIeHa IOMOJHUTEIBHASL
naMsITh) ¥ 3amuch ero B ¢aiia B qupektoputo “DOWNLOAD”. Nms daiina popmupyeTcst
u3 HoMepa/uneHTHu(uKaTopa AaT9rKa U pacuiupeHus “.CSv”;

SHIFT+F4 —ctupanue apxuBa U3 MaMsTH;

F8 —crapr pacuera cpeqHero ais MOBEpPKY;

F9 —ocTanoBKka pacuera U BBIBOJ] pe3yiIbTaTa Ha dKpaH;

TAB - urenue BepcuH, 1aThl, BpeMeHH, HoMepa/uaentuduxaropa [TNY-111 ;
SHIFT+TAB —3arpy3ka Bpemenu B [TNUY-11];

ESC -Beixos.

3.2 OnepaTUBHBINA TIPOCMOTP WHPOPMAITUH

Tabnuma  Ha SKpaHE CONEPKUT HU3MEPHUTEIbHYIHO HMH(DOPMALMI0O M HMMEET CIIEIYIOIIYIO

CTPYKTYPY:

[TapameTpsl - HAMUMEHOBAHUE U3MEPSEMOTO MMapaMeTpa;

> < - MaKCHMaJbHO BO3MOKHOE OTKJIOHEHHE TEKYIIEro M3MEpEeHHs OT €ro CpeIaHero
3HAYCHHS;

Cpennee - ckonp3siiee cpeaaee 3a 10 MunyT;

Tekymiee - cpenHee u3MepeHHoe 3HaueHne (00bIYHO 32 5 cek);

MuHUMYM — MUHUMAaJbHOE CPEAM BCEX M3MEPEHHBIX 3HAYEHWM, W3 KOTOPBIX
BBIYHCIIAECTCS CPEAHEE 3HAUCHHUE;
MakcumMyM — MakCUMaJbHOE CpEOu BCEX W3MEPEHHBIX 3HAUYEHHH, U3 KOTOPBIX

BBIUUCIISIETCS CpETHEE 3HAUCHUE;
Koner AT —u3mepennas nadopmarius 10 npeodpa3oBaHus B GU3HMUECKYIO BEIIUIUHY.



4 BXOJAHBIE JAHHBIE
4.1 Onucanue haiioBoit cpepl HYHKIIMOHUPOBAHUS TIPOTPAMMBbI

ACK.INI. Hcnomp3yeTcst uisi HACTPOHKH MPOrpaMMbl Ha KOHKPETHBIC YCIIOBUS TpUMEHCHHs. B
9ToM (paiie omMcaHbl ~ BCTPOCHHBIE H3MEPHUTEIbHBIC IUIATHl, KOMMYHHKAIIMOHHBIC TTOPTHI
BBO/Ia/BBIBO/IA, IEPUO/IbI 3aIIKCH PE3yJIbTATOB B 0a3y JaHHbIX;
ACK.PAR. Ucnosb3yeTcs 1Jist TOJHOTO OIMMCAHUS U3MEPSIEMBIX MTapaMeTpOB.
ACK.PSE. Hcnons3yercss Ui HACTPOHKHM BPEMEHHBIX 3aJICPKEK M JIPYTMX BCIIOMOTATEIbHBIX
3HaYCHHI B IPOrpamMMe.

4.2 Naunpanuzanuys [TAY-11]

[Ipu 3amycke nporpamma ACK cuutbiBaeT Qaitn waunuanmsamuu [TNY-111 ACK.INI, B

KOTOPOM HaXOJSATCS 3HAYCHUS IMapaMeTPOB, ONPEILIISIONINX MOPSA0K PabOTHI.

Jst nactpoiiku [TNY-111 ncrnonb3yroTes Cienyromnme mnapaMeTphbl:
Howmep - HOMep oObekTa (He MCIOIB3yeTCst TPH OOMEHE JTaHHBIMH);
Ilepuon - uHTEpBA, Uepe3 KOTOPHIN JJAHHBIE COXPAHSIIOTCS B apXUBE;
ITopT - cocToUT U3 ABYX YacTei:

1) Tun B3aUMOJCHCTBHS C 0OBEKTOM:

V' "n", “N” - mopTsl UCMONB3YIOTCS I MOAKIIOYeHus 1o uank [TUY-11] ¢ mpoTokoom
oomena MODBUS-RTU omnucannbiM Hke (3aryiaBHas OykBa Ui OpraHH3alldd
HEMPEPBIBHOTO OIPOCa);

v "m", “M” - wucrnonab3yercs KOMIIbIOTEpHas CeTh Juid moikmrouenus ITAY-1I0 c
nporokosiom obmena MODBUS-TCP  garnaBras OykBa il OpraHu3anuu
HETIPEPBIBHOTO OIPOCa);

2) KOMMYyHHKaMOHHBIN mopt wiu IP-anpec: 1 - Comlwnmm 172.22.80.100;
IIpoTokon - coctout U3 4-x yacreit wim Homep nopra MODBUS-TCP (1o ymonuanuro 502):

1) ckopoctb nepemaun ganubix (115200);

2) nuuHa nocslIku  (8);

3) xomuuecTBO cTOMOBBIX OUT (1);

4) koHTposb Oura yetHocTH (O-HET KOHTPOJIs).
JloroiHeHUe — BCIIOMOTATENbHBIA MapaMeTp, KOTOPBIM HCIOJIB3YETCS B 3aBHCUMOCTH OT
BBIOPaHHOTO THIA B3auMOJEHCTBUS. MHIEKC METeOCTaHIIMM W BHICOTa HAJ YPOBHEM MODS,
HarpuMep.

4.3 VlHnnmanu3anys u3MepsieMbIX TapaMeTpOB U MOMIPABOK

IIpu 3anmycke mnporpammbl cumthiBactes ¢aitn  ACK.PAR, coaepxamuii cienyromume

napaMeTpbl HAaCTPOUKHU:

HaumeHoBaHue - HAMMEHOBAaHUE TTApaMETPa MM MPOUEPK.

EnuHuIb n3MepeHust - eTUHHLBI H3MEpEeHHs TapaMeTpa.

VY cioBHOE UM - COKpAIIEHHOE UM MU (pOpMYJIa [T IPEICTABICHUS B TEJIErPaMMe HITU TIPOUYEPK.
Kon mapamerpa - maTMHCKHIA CUMBOJI, KOTOPBIM KOJAMPYETCS IMapameTp BHYTPH NPOTpaMMbl H B
0aze maHHBIX. Ecim yciioBHOE MMS - MpPOYEpK, TO KOJ HCIIONB3YeTCs BMECTE C HOMEPOM IS
IpeACTaBICHU MapaMeTpa B TeJIerpamMMe.

Howmep nmapameTpa - mopsaKoBbIii HOMEp IMapameTpa ¢ OAMHAKOBBIM KOJIOM.

Tun — kak uzmepsiercs mapamerp. "A" — aHaJOTOBBIN MapameTp.

NCO —uHTEepBall CKOJIB3SIIIET0 OCPETHEHUS B CEKYHIaX.



* dopmar BeIBOJA - popMaT MpeACTABICHHUS U3MEPEHHOT0 3HAUYEHUS B TeJerpaMMe UM B TaOIuUlle B
dopme, puHsTOI B s13b1ke iporpammupoBanust C (%o n.df - rae N - obmiee YMciIo CUMBOJIOB BMECTE
C IIECSITUIHOM ToUuKOM, d - yrcio mudp mocie JeCITHIHON TOYKH).

e JleBas rpaHuua - JieBasg TpaHUIA W3MEPSEMOI0 J[Mala3oHa, BBIXOJ 3a KOTOPYK) TOBOPHUT O
HEeNpaBUIbHON paboTe anmapaTypsl.

e [IpaBas rpanuua - npaBasi IpaHUla U3MEPSEMOI0 IMANa30Ha, BBIX0 32 KOTOPYIO TaK K€ TOBOPUT O
HEeNpaBUIbHON paboTe anmapaTypsl.

* Jlapamerp — cTpoka, B KOTOpPOH ONMCAaHO CKOJIbKO M Kakuhe 3HAueHus mapaMmerpa  OyayT

BBIBOAUTHCST B CSV+paiin. (Hanmpumep: ACMX — cpenHee, MIHOBEHHOE, MHHUMAIbHOE U
MakcuMaibHoe. [10 yMo4aHuio A - TOJIBKO CpejHee)
* Kosdpduumentst mommHOMa — HaYalbHOE CMELICHHE apryMeHTa © KO3 (UIIUSHTHI

anMnpoOKCUMUPYIOIIEro moymHoma 1o 9 crenenu yepe3 npoden ((/Xo/, G, €, G ¥ T.4. B hopmyne Y =
Co + &*(X-Xo) + Cz*(X-Xo)2 + ... ). Ilo ymomuanuro Xo=0 u BBOIUTCS B Cilydae HEOOXOIUMOCTH
nocie cmma /7 mepen koddduuuenrom Cp. Ecmu cremens nonmHoma O, T.e. yKasaH OJIHH
ko3 dumment  C, pe3yabTaT mHpeoOpa3oBaHUs OyneT - TpaBas TPaHUIA, €CIH H3MEPEHHOE
3HauYCHHE OOJIBIIEC UM PABHO Cp ILUTIOC MOIPEIIHOCTD - JIEBask FPAaHHUIIA, €CIIM U3MEPEHHOE 3HAUCHHUE
MEHBIIIC WIH PABHO Cy MHHYC MOTPEIIHOCTh U CpeHee apu(METHISCKOE JICBOW U TIPABOW TPAHHUIIBI
B IIPOTUBHOM ClTy4ae.

4.4 'Hunpamm3anus BpeMEHHBIX 3a/ICpKEK

[Tpu 3amycke mporpammsl cunthiBaetcs (aiin ACK.PSE, copepskamniuii cienyromme napaMmeTpol
HaCTPOMKH:

* WACHTHU(PHUKALUOHHBIA HOMED.

* paspelieHue pacuera CpeHEeKBaIPATUYECKOTO OTKIOHCHHS;

* mnaysa nocie nonydenus curnana ATC "3ansaTo” o crnegyromiero Habopa HOMepa,

* may3a nocie cOos B JIMHUM CBSI3U IIepe]l CIEAYIOINM Ha0OpOM HOMEpa;

* BpeMsl OXKUIAHMS TeJIerpaMMBbl Tloclie yctaHnoBieHus cBsizu ¢ [TNY-11] uepes tenedoHHbIN
HAYES-monem nocne curnana CONNECT;

* oxujaHue ycranonienus csizu ¢ [IMY-11] nocie Habopa HOMepa - BpeMs 03KUJaHHS
OTBETHOM TEJIErPAMMBI;

e oxunanue curtaia CTSor mozema;

* OXKHJIAaHHE PAJUOCBSI3U - OXKHJIAaHKE OTBETHOH Tenerpammbl uepe3 Y C-100;

* Bpems cHiATHs curHaiga DTR aiis oTkiIto9eHus oT TeneOHHON JIMHHUH - "TIOJI0XKHUTh
TpyOKy",;

e oxuganue coodmenns "OK" or HAYES-monema;

* BpeMs IS HACHTU(UKAINN 3aI[HKINBAHHIS OYePEeH,

* BpeMsi, OTBOJAMMOE IIPOrpaMmMe Ha 00pabOTKy COOBITHS,

* TaiimayT A cOpoca MakcumMyMa B THKax. [locie mpuxoaa ouepeiHoro 3amnpoca
IporpaMMa BBIICP’KUBACT 33JaHHBIH HHTEPBAT U HAYMHACT OTpEIeIIeHHEe HOBOTO
MaKCHUMYMa;

* MHTEpBaJ JIs OJOKMPOBaHMS ouepenn, oTBeTurkoM nipu npuxone RING ot HAYES-
MoJemMa,

* o0mee BpeMsi 3BYKOBOTO COTIPOBOXACHHUS IPU BBIXO/IE 32 TPAHUIIBI TUATIa30HA UJTH T10
TpeBOTe B THKaX;

* JUIMTENILHOCTH 3BYKa/Tiay3bl PH BOCIPOU3BEICHHH 3BYKOBOTI'O CUTHAJIA B THKaX;

* yYacToTa 3ByKa MPHU BBIXOJE 3a TpaHullbl auana3ona B repiax (O - HeT 3Byka);

* yacToTa 3ByKa npu 00bsiBiacHUN TpeBory B repuax (O - HeT 3ByKa);

* WHTEpBaJ, B CEKYHJIaX, Yepe3 KOTOPBIN MOBTOPSIETCS aBapuiiHOE COOOIIEHHE;



* UHTEpBaJ, B CEKYHJIaX, Yepe3 KOTOPBIH racHET SKpaH;

* CJIBUT 3aIlpoca M0 BPEMEHHU B CEKYHJIaX;

* PEXHM Pe3epBUPOBAHUS NIEPBUYHON MHpOopMaIun B noaaupexkropun SAFE;

* KOJHUYECTBO MOMBITOK YCTAaHOBUTH CBsi3b ¢ LIJIIT;

* BPEMEHHOW MHTEPBAJ B THKAX, B TEUEHUE KOTOPOTO YCPETHIIOTCS NaHHBIC IPU U3MEPEHUU
YaCTOTHI Yepe3 LeNH KOMMYHHKAIIMOHHOTO TIOPTa,

* omuOKa B MPOIEHTAX (HE UCIONB3YETCS);

* Bpems KanuOpoBKH B cekyHaax. Ecnu Bpemst kanuOpoBku pasHo O, B mporpamme
IINFO.EXE BmecTO KamrOpOBOYHBIX KOAPPHUIIMEHTOB B Ta0JIMIIE OYAET BHIBOIUTHCS
u3MepsieMoe HallpsHKEHHE,

* BpeMs Ha CHATHE KOHTPOJIS BCKPBITHS B CEKYH/IaX;

* HMHTEPBAJ CKOJB3AIIETO OCPETHEHHS B CEKYH/IaX;

* MPOLEHT XOPOIIUX 3HAYCHHIH;

* 3ampeTHUTh 3aMOJHATH (aili MPOTOKOIIA,

* BpPEMEHHON MHTEPBAJ CTOPOKEBOTO Taiimepa,

* YCTaHOBKAa TECTOBOTO PEXHMMa ISl BCEX U3MEPSIEMBIX ITapaMeTpOB;

* MOCHUIATH WM HET KOMaHIy JJisi COpoca MaKCUMYMOB..

5 MPOTOKOJ OBMEHA

Jliiss oOMeHa JaHHBIMU B CETU HYXKHBI, KAK MUHUMYM, J1Ba ycTpoicTBa. OJIHO U3 HUX - TJIaBHOE
yerpoiictBo MASTER @ manbreiitiem Oynem HaswsiBath ero 3AKA3UYUMK), koTopoe MOXeT HayaTh
oOMEeH JAaHHBIMM, OTIPABUB B CETh MAKET C MHCTPYKLUSAMH, a JIPYroe - MOJYMHEHHOE YCTPOMCTBO
SLAVE (B manpueiiiem Oymem HasbiBath ero UCIIOJIHUTEJID), kotopoe 00pabaThiBaeT MPHHSTHIC
UHCTPYKIMH.. [lopsiiok oOMeHa TaHHBIMU B CETH HA3bIBaeTCs IPOTOKOJIOM OOMEHa.

[Ipotokon HeoOxomumasi 4dacTh paboTel cuctembl. OnH ompexaenser kak 3AKA3UYUK wu
HUCTIOJIHUTEJIb ycTaHaBAMBalOT U MPEPHIBAIOT KOHTAKT, KaK MACHTHU(DUIIUPYIOTCS OTHPABUTENb U
noJiy4areiib, KakuM 00pa3oM MPOUCXOIUT OOMEH COOOIICHHSIMHU, KaK OOHApYKUBAIOTCS OIIMOKH.
IIpoTokon ympaBisieT UUKIOM 3anpoca M OTBETAa, KOTOPBIM MPOUCXOIUT MEXKIY YCTpOWCTBaMU
3AKA3YUK u UCTIOJIHUTEJIb.

[Iporoxon moapaszymeaert, 4to B cetu oauH 3AKA3UYUK u no 247 UCIIOJIHUTEJIEN. Xots
MPOTOKOT M mojuepxkusaer g0 247 UCIIOJIHUTEJIEN, npaitBep AByxmpoBojHoil mmuamn RS-485
o0bryHo noanepxusaer 32 UCITIOJIHUTEJIA. Kaxnomy UCITOJTHUTEJIIO nmpucBoeH yHUKaJIbHBIN
aJipec yCTpoiicTBa B auamas3one ot 1 10 247.

Tonpxko 3AKA3UMK MoxkeT MHMIMUPOBATH TpaH3aklWio. TpaH3akuuu ObIBarOT JuOO TUIA
3anpoc/otet (agpecyetcst Tonbko oaud UCITIOJIHUTEJID), mubo mmpokoBemareabHbie - 03 0TBeTa
(anpecyrorcst Bce UCITOJIHUTEJIN). Tpan3akius COACPKUT OJMH KaJp 3ampoca ¥ OJUH KaJp OTBETA,
1100 OAMH KaJIp MIMPOKOBEIIATEIILHOTO 3a1Ipoca.

Hexotopsie xapakrepuctuku mnporokona Modbus dukcupoBansl. K HuM otHOcsTCS hopmar
KaJpa, TIOCIeI0BaTeIbHOCTh KaJpoB, 00paboTka OImMMOOK W WCKIIOYUTENBHBIX CHTYallid, |
BBITIOJTHEHUE ()YHKIIUH.

Jlpyrue xapakTepuCTUKU BEIOUPAIOTCA MMOJIb30BaTeneM. K HUM OTHOCATCSI TUI CBSI3M, CKOPOCTh
oOMeHa, MPOoBepKa Ha YETHOCTh U YUCJIO CTOMOBBIX OUT, DTH mapaMeTpbl HE MOTYT ObITh U3MEHEHBI BO
BpeMst pabOThl CUCTEMBI.

[Ipy mepenave Mo JUHUSM JAHHBIX, COOOIICHUS IMOMEIIAIOTCS B «KOHBEpPT». <«KOHBepT»
MOKH/IAeT YCTPOICTBO 4Yepe3 «IopT» U <IIePEeCchUIAETCS» M0 JIMHHUAM aJpecyeMOMYy YCTPOMCTBY.
ITpotoxon ModbusonuceiBaer «koHBepT» B opme KaapoB coobieHuii. B coobruenun ects AJPEC
nonyuarensi, ®VHKI[HA, koTtopyto moiaydaTenb A0DKEH BBINMOIHUTE, [JAHHBIE, HeoOXonuMble IS
BbInosiHeHus 3toi pyukun, u KOHTPOJIBHAA CYMMA niis KOHTpOJIst JOCTOBEPHOCTH.



Korga coobmenue nocturaer UCTIOJIHUTEJIS, oH BCckpbiBaeT KOHBEPT, YUTAET COOOIICHHE,
M, €CJIM HE BO3HHKJIO OIIMOOK, BBIMOJHIET Tpebyemyro 3amauy. 3arem UCIIOHUTEJIb nomemaer B
KOHBEpT oTBeTHOE coolbmenune u nocbutaetr ero 3AKA3UUKY. B orBerHoM coobmenuu ectb A{PEC
yctpoiictBa, @VHKI[HA, xotopas Oblna BeimoiHeHa, /JAHHBIE, monydeHHBIE B pe3yjbTaTe
BbinosiHeHus 3anauu, u KOHTPOJIBHAA CYMMA nyist KOHTPOJIS JOCTOBEPHOCTH.

Eciu coobiienne 6bl10 mupokoBemaTenbHbM (coobuienne s Beex MCITOJITHUTEJIEN), Ha
910 yKa3biBaeT aapec 0, To 0TBeTHOE COOOIIEeHHE HE MepeaaeTcsl.

O6b1yn0 3AKA3YUK noceinaer cnenyromiee coobmenne apyromy UCIIOJTHUTEJIIO mocne
npueMa KOPPEKTHOTO OTBETa, JIMOO MOCie MCTEYCHHsS BPEMEHH OXKHIaHWs OoTBeTa (TaiimM-ayrta). Bce
coolmeHnst Moryt paccmaTtpuBathesi kak 3ampochl 3AKA3UUMKA, reHepupymoomue OTBETHBIE
coobmenust MCIIOJIHUTEJIA. [HupokoBemarenbHble COOOMICHHS MOTYT paccMaTpUBATBhCS Kak
3arpochl, He TPEOYIOIINE OTBETHBIX COOOIICHHI.

5.1 Pexumsl nepegaun

PesxuM mepeiaun OnpeiessieT CTPYKTYPY OTICIbHBIX OJI0KOB HH(GOPMAIIMH B COOOIIIEHUH U CHCTEMBI
CUKCJICHHUS, UCTIONIB3YEMYIO ISt Tiepeadn TanHbiX. B cucreme ModbuscymectByroT aBa pexuma
nepenaun ASCIlu RTU (Remote Terminal Unit)Mer ucrionb3yem peskum nepenadn RTU, moatomy
Oymem omuceiBaTh mpotokos Modbus-RTU.

B pexume RTU nannbIie iepeaaroTcsi HEMPEPHIBHBIM OTOKOM B BHE 8-paspsaHbIX IBOMYHBIX
CHMBOJIOB.

5.2 O0HapyxeHHEe OIUO0K

CymiecTByeT nBa THMa OMIMOOK, KOTOpPhIE MOTYT BO3HHUKATh B CHCTEMax CBSI3H. OIIMOKHU
nepefayd M MpOrpaMMHbIe WM onepartuBHble omuOku. Cucrema Modbus umeer cnocoGs
OTIpeICTICHHSI KaJKJ0T0 THUIIA OIIHUOOK.

OmmoOku CBsi3M OOBIYHO 3aKIIIOYAIOTCS B M3MEHEHMH OWTa wim OWT coobOmeHus. Hampumep,
oaiir 0001 010Guoxet m3menuThess Ha 0001 01100mMOKY CBSA3M BBISBIISIOTCS TIPH ITOMOIINA CHMBOJIa
KaJjpa, KOHTPOJIS TI0 YETHOCTU ¥ U30BITOYHBIM KOJIMPOBAHUEM.

Korna obnapyxuBaeTcst ommbKa KaJpupoBaHusl, YSTHOCTH M KOHTPOJILHOW CyMMBI, 00paboTKa
coobmenus npekpamiaercsa. MCIIOJIHUTEJIb He nomkeH reHepupoBaTh OTBETHOE coobOmieHue. Tor
ke pe3ynbTaT Oyner, eciu ObLT HCToNIb30BaH ajipec HecymecTByomero MCITOJIHUTEJIA.

Ecnmu  Bo3Hmkaer ommOka CBsI3M, JaHHbIE COOOIICHHMS HEHAJEXKHBI. Y CTPOMCTBO
NCTIOJIHUTEJIb He MOXKET ¢ yBEpEHHOCTBIO OMPEACIUTh, YTO COOOIIEHNE ObLIIO aJpecOBaHO UMEHHO
emy. Unaue UCIIOJIHUTEJIb moxkeT OTBETUTH COOOIICHHEM, KOTOpPOE HE SIBISETCS OTBETOM Ha
ucxoanbli 3ampoc. YcrpoiictBo 3AKA3UMK nomkHO mporpaMMUpOBaThCS Tak, 4TOOBI B cliydae HE
HOJY4YEHHUs] OTBETHOro cooOlieHHuss B TedeHue ompeneneHHoro Bpemend, 3AKA3ZYUK npomxen
¢ukcupoBaTh OMUOKY CBs3H. [IPONOIKHUTETHFHOCTh 3TOTO BPEMEHH 3aBUCHT OT CKOPOCTH OOMeHa,
tumna coodmenus, u Bpemeru onpoca UCITOJIHUTEJIb. ITo ucredenuto storo neproaa, SAKA3ZUUK
JIOJDKEH OBITh 3aIIPOTPAMMHPOBAH HA PETPAHCIISIIIUIO COOOIICHUS.

Jlns obecnieueHus KavecTBa mNepeaavyd jJaHHbBIX cucrema Modbus obecrnieunBaeT HECKOJIBKO
ypOBHEW 0OHapykeHHsi omnOoK. J[7s oOHapy)KeHHUsT MHOXECTBEHHOTO M3MEHEHHsI OUTOB COOOIICHHS
CHUCTeMa MCIOJIb3yeT H30bITouHblii KOHTpOJbh: CRC. OGHapyxkenue omubok ¢ mnomompbio CRC
BBINOJIHAETCS aBTOMAaTHYECKH.

5.3 KaapoBasi CHHXpOHH3AITUS

B pexume RTU HauamoMm HOBOTO Kajpa SIBJISETCA TUIIMHA B CETU B TEUYCHHE BpPEMEHU
npoxoxaenust 3.5 cumBosioB (T+T+T+T/2, e T — Bpemsi IPOXOXKACHUS CHMBOJIA TPU BBHIOPAHHOM
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ckopoctu npuéma/nepenaun aanubix). MCTIOJTHUTEJIb cunTaer BpeMs mocie Mpuxojaa CHMBOJIA,
€CITM TPOILIO BpeMs, paBHOE MEepUOIy cienoBaHus 3.5 CHMBOJIOB, TO 00pabaThIBacT NPUHATHIC
nanHbie. Cleyronui MpUHUMaeMbIil 0aliT - 3TO aJpec yCTPOMCTBa B HOBOM COOOIIICHHH.
Tabnuma 1
®dopmar kaapa coobuienus B pexxnme RTU

Anpec | Oyakuus | JlanHbie KonrponbsHas cymma
+T+T+ +T+T+
THT+THTI2 8 our 8 our N * 8 6ut 16 6ur THTH+TH+TI2

5.1.1Tlone ampeca

[Tone anpeca cienyeT cpa3y 3a HayalloM Kajpa M COCTOUT M3 OJHOTO 8-pa3psaHOTO CHMBOJA.
DT OWTHI YKa3bIBaIOT aJpec YCTPOWCTBA, KOTOPOE JOKHO TMPHUHATH COOOIIEHHUE, MOCIaHHOE
3AKA3YUKOM. Kaxneii HWCIIOJIHUTEJIb pomkeH WMETh YHUKQJIbHBIA aJpec, U TOJBKO
aJpecyeMoe yCTPOMCTBO MOKET OTBETUTh Ha 3aIlpoc, KOTOPBIA COJEPKUT ero azapec. B oTBeTHOM
coobmenun aapec napopmupyer 3AKA3ZUUKA, ¢ kakum UCITOJIHUTEJIEM ycTtanoBnena cBs3b. B
MIMPOKOBEHIaTebHOM peskume ucnonb3yercs aapec 0. Bce UCITOJIHUTEJIN unTEprpeTHPYIOT TaKoe
COO0O0IIIEeHNE KaK BBITIOJIHEHUE ONPEICIIEHHOTO JEHCTBHS, HO 0€3 TOCHLIKH MOITBEPKICHHS.

5.1.2T1one ¢pyHkumu

Ilone xoma Qynkuun ykaspBaer azapecyemomy WCIIOJIHUTEJIIO, kakoe pelcTBHe
BeINOHUTE. Konel Gpynkumit Modbuscnennansao paspadoransl it cBs3u [IK u mHIyCTpHANbHBIX
KOMMYHHUKalMOHHbIX cucreM Modbus.

Crapmmii 6ut 3Toro nois ycranasiausaercs B equauiy MICITOJIHUTEJIEM B ciydae, eciiu oH
xoueT npocurHanuTb 3AKA3UYHNKY, 4ro oTBETHOE COOOIIEHHE COACPIKUT OMUOKY. ITOT OUT OCTaeTCs
HYJEM, €CIIM OTBETHOE COOOIIEHHE IOBTOPSIET 3alIPOC WM B ClIydae HOPMAJIBHOTO COOOLICHHUS.

Tabmumna 2
Kous! ucnonbzyembix ¢pyuaknuii Modbus

Kon HazBanne JleiicTBue

03 READ HOLDING REGISTERS HOJ'IyquI/Ie TCKYHICTr0 3HAYCHHUA OAHOT'O WJIN
HCCKOJIBKHUX PCTUCTPOB XPAHCHUSI.

06 FORCE SINGLE REGISTER 3anuch HOBOTO 3HAYCHUS B PETUCTP.

16 FORCE MULTIPLE REGISTERS VcTaHoBUTH HOBBIE 3HAUCHHUS HECKOJBKUX
IOCJICIOBATCIIbHBIX PETUCTPOB.

5.1.3Iloiie naHHBIX

[Tone mauHbIX comepkuT uHpopMmarmio, Heodxoaumyto MCITOJIHUTEJIIO ans BeImosHEHUS
yKa3aHHOW  (YyHKUIMH, €cOd 93TO  3ampoc, WM  COACPKHUT  JaHHBIE, MOJITOTOBJICHHBIC
HUCTIOJIHUTEJIEM, ecimm 310 oTBeT Ha 3ampoc. [laHHbIe mepemaroTcs cTapimiuM OailToM Brepén
(1—0). Ecnu nepenaércst 4-6aiitoBoe uucio (2 peructpa) ¢ riaBaromieé 3amsroid, T0O B KKIOM U3 2-X
PETUCTPOB MOPSIOK CIIeI0BaHUs OalT TOXke cTapiuM Oaiirom Briepén (1—-0—3—2).

5.1.4T]one KOHTPOJIBHON CYyMMBbI

Oto none no3oisier 3AKAZUYUKY u UCTIOJIHUTEJIIO npoBepsiTh coobiieHne Ha HAIWIUe
omubok. MHorma, BciencTBHE SJEKTPUUECKUX IMOMEX WM JIPYTUX BO3JCUCTBHMA, COOOIIECHUE TpH
NEPeChIKE OT OJHOI0 YCTPOMCTBA K JPYroMy MOKET HE3HAYUTENbHO HW3MEHUThCs. Pesynbrar
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npoBepku KOHTpoabHOU cyMMbl ykaxkeT WMCITIOJIHUTEJIIO wnn 3AKA3UMKY pearupoBaTh Wi HET
Ha TaKoe COOOIIeHHEe. DTO YBEIMYUBACT HAJACKHOCTD U 3 dekTrBHOCTL cicteM MODBUS.

B Modbus-RTU npumensiercs nmkauueckuii kom CRC-16 (Cyclic Redundancy Check).
CooOmienne  (TobKO  OWTBI  JaHHBIX, 0€3 ydeTa CTapT/CTOMOBBIX OMT W OHUT YETHOCTH)
paccMaTpUBAKOTCS KaK OJIHO MOCJIEI0BATEILHOE JBOMYHOE YKCIIO0, Y KOTOPOTO CTapIIMii 3HAYAIIHIA OUT
(MSB) nepenaercst nepsbiM. CoolLieHre yMHOKaeTCs Ha X0 (caBuraeTcs BieBo Ha 16 6ur), a 3atem
pemures Ha X -+X™+X%+1, Boipaxaemoe kak asouusoe umciao (11000000000000101)]enas 1acts
pesyibTata HWrHopupyercs, a 16-Tu OMTHBII OCTaTOK (MPEeIBApUTENHLHO WHUIHMATM3UPOBAHHbII
eIMMHUIIAMH JIJIS TIPEAOTBPAIICHHUsI CiIydasi, KOTJa BCe COOOIICHHE COCTOMT W3 HyIei) mobaBisiercs: K
COOOIICHUIO KaK JBa 0aiiTa KOHTPOJBbHOW Cymmbl. IlomydeHHoe coobmienue, Bkiodaromee CRC,
3aTeM B IPHEMHHUKE JEIATCS Ha TOT ke momuHoM (X *+X*°+X?+1). Eciu omu60ok He GbUIO, OCTATOK OT
JeTICHUs JIOJDKEH MOJy4uTCss HyJeBbIM. [lomywartens cooOieHusi nomken paccuutath CRCxkox u
CPaBHHUTb €T0 C MOJIyYeHHBIM KOJIOM. Best aprdmeTnka BoInonHsieTest mo Moayito 2 (0e3 nepeHoca).

5.4 VckitounTenbHbIE CUTYAIMH

Konmet wuckmrountenbHbix curyanuid npuBedeHsl B Tabmmme. Korma MWCIIOJIHUTEJIb
oOHapy)XHMBaeT OJIHYy W3 OTHUX OMmMHUOOK, OH TmochkutaeT oTBeTHoe coobmenne 3AKA3ZUYHUKY,
conepxkamee aapec UCIIOJIHUTEJISA, xkon ¢yHKIMHM, KOA OMIMOKKA M KOHTPOJIbHYIO cymmy. Jlis
yKa3aHus Ha TO, YTO OTBETHOE COOOIIEHHE — 3TO yBEIOMJICHHE 00 OIIMOKe, CTapiInii OUT moJisd Koja
byHKIIMK ycTaHaBiuBaeTcs B 1.

Tabmuma 3
Koap! ommbox
Kon Ha3zpanue CMBICTT
OyHKIMS B IPUHATOM COOOIICHUN HE TIOJICPIKUBACTCS HA
01 | ILLEGAL FUNCTION ranrom MCITOJTHUTEJIE.
02 ILLEGAL DATA AJpec, yKa3aHHBIN B MOJI€ JAHHBIX, SBISETCS
ADDRESS HeponyctuMbiM i ganHoro MCTIOJIHUTEJIA.
03 ILLEGAL DATA 3HaueHHUS B M0JI€ IAHHBIX HEJOMYCTUMBI JIJIsl JTaHHOTO
VALUE HUCIIOJIHUTEJIA.
SLAVE DEVICE HUCIIOJIHUTEJIb ne Moxer 3anucath gannsie Bo FLASH
04
FAILURE IaMSITh.




6 ®YHKIUU ITPOTOKOJIA

Lens manHOTO pasaena - ONpeAeNUTh oOmHid popMaT COOTBETCTBYIOIIUX KOMaH/, JOCTYITHBIX
nporpammucty cucteMbi MODBUS. B pa3zzaene onucanbl popmar KakI0ro 3ampoCHOTO COOOIIEHUS,
BbITIONTHSIEMast PYHKIHS ¥ popMaT HOPMAJIHLHOTO OTBETHOTO COOOIICHHUS.

6.1 ®dynkuus 03/04 Urenue peructposn)

[Tpumensiercs 1ig yTeHUs: ABOMUHOTO conepkanus peructpo UCTIOJTHUTEJIA.
3AITPOC:

Coobuienue 3amnpoca criequpuIupyeT HadyalbHbIA PErUCTP M KOJIUIECTBO PETHCTPOB IS
gyrenusi. Hymeparus peructpoB Haunnaercs ¢ O (peructpsr 1-16nymepyrores kak 0-15).

Tabmnuma 4.
3arnpoc Ha yteHue peructpoB 42-43VCITOJIHUTEJIA ¢ anpecom 1.
Homep | Homep Oaiita VYcnoBHoe
N [Ipumep
Gaiita B UHCJIE 0003HaueHne
0 - Anpec 01 01
1 - OyHKIUSA 03 03
2 [1] HauanpHbiit 00
3 [0] azapec 000B 0B
4 [1] KonmuecTtBo 00
5 [0] PETHCTPOB 0002 02
6 [1] Konrposbhas B5
7 [0] Cyna BSCY 9

OTBET:

JlaHHBIE PETHCTPOB B OTBETE MEpPEAarOTCs Kak jaBa Oalita Ha peructp. baiTel peructpon
nepenaroTcst crapmum Oaiitom Brepén. KommuecTBo perucTpoB nepenaBaeMbIX 3a OJHO OOpalleHue
onpenensiercst Boamoxknoctsimu UCTIOJTHUTEJIA.

Ta6mnuua 4.
Otset Ha komanny uyteHue peructpos 42-43VCITOJIHUTEJIA ¢ angpecom 1.

Homep | Howmep Gaiita VYcnoBHoe

. [Tpumep
Oaiita B YHCJIE 0003HaUYeHNE

0 - Anpec 01 01

1 - OyHK1Ms 03 03

2 Cuyérumk Oaiit 04

3 [1] Jannbie 00

4 [O] peructp 11 0000 00

5 [1] Jlannbie D2

6 [0] peructp 12 D20F OF

7 [1] KonrposbHas E6

8 [0] cymMMma E697 97

6.2 ®ynkuus 05/06 Bamuck 0HOTO perucTpa)
[Ipumensiercs It 3amvcu 3HAY€HUsT B eAUMHUYHBIN peructp. [lpu mmpokoBemaTenbHON
nepenaye Ha Bcex UCITOJIHUTEJIAX ycranaBnuBaeTcs OAUH U TOT K€ PETUCTD.
OOBIYHO HCTIONB3YETCS /IJIs IepBOHAaYaIbHOM ycTtaHoBKU afapeca UCTIOJIHUTEJIA.

3AITPOC:
3arpoc colepKUT CChUIKY Ha PETHCTP, KOTOPBI HEOOXOMMO YCTAaHOBHUTH M 3HAYEHHUE, KOTOPOE

Haa0 B HEro 3alincarsk.
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Tabnuua 5.
3anpoc Ha 3anuch peructpa 00 UCTTOJIHUTEJIS ¢ agpecom 1.

Homep | Homep Oaiita YcnoBHoe
N [Tpumep

Oaiita B YHCIIe 0003HaYeHNE
0 - Anpec 01 01
1 - OyHKIMs 06 06
2 [1] Anpec 00
3 [0] perucrpa 0000 00
4 [1] 01
5 [0] JlanHbIC 0100 00
6 [1] KonTponbHas 88
7 [0] cymMMma 885A 5A

OTBET:
HopmanbHblil OTBET MOBTOPSIET 3aPOC.
Tabmuma 5.

Ortser Ha 3anpoc 3anucu peructpa 00 UCTIOJIHUTEJIS ¢ agpecom 1.

Homep | Homep Oaiita VYcnoBHoe
N [Tpumep
Oaiita B UHCJIE 0003HaueHue
0 - Anpec 01 01
1 - OyHKIUsA 06 06
2 [1] Anpec 00
3 [O] peructpa 0000 00
g {é} JlanHbIe 0100 83
6 [1] Konrposbhas 88
7 [0] cymMma 885A S5A
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6.3 ®ynkius 16 (Banuck B perucTpsi)

[IpuMeHsieTCsl Ul 3allUCH 3HAYCHHUM B IMOCIICIOBATEILHOCTh PETMCTPOB. 3ampoc yKas3blBaeT
PETHCTPBI IS 3aIUCH, X KOJMYECTBO M IJAaHHBIC, KOTOPHIE COAEPKATCS B MOJIE JAHHBIX 3aIpOCa.

KoJM4ecTBO perucTpoB 3alMChIBAEMBIX 33 OJHO OOpalleHHe OMPEesIeTCsS BO3MOKHOCTSIMHU
HUCTIOJIHUTEJIA.
3A4ITPOC:

3anpoc COAEPKUT CCHIIKY Ha PETHCTP, KOTOPBIH HEOOXOIMMO YCTAHOBUTH M 3HAYEHHE, KOTOPOE

HAaJI0 B HETO 3aIliCaTh.

Tabnuua 5.

3anpoc Ha 3anuch B peructpbl ¢ 0 mo 2 UCTTOJIHUTEJIA ¢ agpecom 1.
Homep | Homep Oaiita VYcnoBHoe

N [Tpumep
Oaiita B YHCJIE 0003HaUeHUE

0 - Anpec 01 01

1 - OyHKIUSA 10 10

2 [1] HauanpHbiit 00

3 [0] azapec 0000 00

4 [1] Kommuectro 00

5 [0] pETHCTPOB 0oos 03

6 - Cyérumk Oaiit 06 06

; E')} JlanHbIe 0119 g_)é

g {é} JlanHbIe 0405 82

12 {é} JlanHbIe 0204 83

12 [1] KonrposbHas EB

13 [0] cymma EBOL 01

OTBET:
Hopmanbhsiit oteeT copepxkut aapec MCITIOJIHUTEJIS, kox ¢hyHKIMM, HAYaIbHBINA aapec, U

KOJIMYCCTBO PCTUCTPOB.

Tabmuma 5.

Otger Ha 3anpoc 3anucu peructpoB 0-2 MCTIOJIHUTEJIA ¢ anpecom 1.
Homep | Howmep 6aiita VYcnoBHoe

N [Tpumep
Oaiita B YHCJIE 0003HaueHue

0 - Anpec 01 01

1 - OyHk1us 10 10

2 [1] HauanpHbiit 00

3 [0] azapec 0000 00

4 [1] Kommuectro 00

5 [O] PETUCTpOB 0003 03

6 [1] KonTponbHas 80

7 [0] cymMMma 8008 08

JI1st KOHTPOJIS 3aIMCH PETUCTPOB MOYKHO TOCNIATH 3aMPOC Ha YyTeHUE peructpon 0-2
NCTIOJTHUTEJIA ¢ ampecom 1: 01 03 00 00 00 03 05 GBecnu Bc€ ObLII0 3alTUCaHO TPABUIBHO, OT
NCTIOHUTEJIA npunér oreer: 01 03 06 01 19 04 05 02 04 2C F4.
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7 OIIMCAHHME PETUCTPOB IINY-111

7.1 CtpykTypa JaHHBIX
Hwxe mpuBeieHa CTPyKTypa JaHHBIX, UCIIOIB3yeMasi sl HACTPOUKH METEKOMILIIEKCa
MK-26-2.Bce napameTpsl CTPYKTYPbI JOCTYITHBI JUIS 3aIUCH M YTCHHS C TIOMOIIBIO (DYHKIIUH
nporokoia Modbus.

typedef struct {
_F32 down; Mwxuss ycTaBka, B MeTpax
_F32 up; BepxHss ycTaBka, B METpax
_F32 shift; ICmenienue natyuka (€Ciid OTPUIIATEIEHOE 3HAYCHHE - TO OT
// moBepxHOCTH), B METpax
_F32 scale; Macita6

_F32 fval[l11]; Ilpe3ynbTaThl U3MEpEHUit
}
eedata,;

[Mocnenuue 44 Gaitra cTpykTypsl AanHbiX, 11uucen ¢ riaaromei 3amsroi fVal[11l], noctymnHsr
TOJNBKO IS uTeHus. Kaxkaast mapa GaiiT CTpyKTyphl JaHHBIX COOTBETCTBYET PETUCTPY MPOTOKOIA
Modbusco cmeriennem 8 peructpos (16 6aiiT), T.€. €Clii CYUTHIBATH JaHHBIE C TOMOIIBI0 PYHKITUH 3
K HOMepaM peructpoB B Tabmuie 14 Hamo npudaButh 8. Eciin ucnosnbs3oBath i YTeHUs QYHKIHIO 4,
TO Pe3yJbTaThl H3MEPEHUI MOKHO YHTATh HAUMHAs C HyJIeBOro peructpa. [logpoOHee cooTBeTCTBHE
COZIEPYKMMOTO CTPYKTYPHBI JaHHBIX M PErUCTpoB npoTokoia Modbustyaer onucano Hike.

[Tpex e yeM UCIOIb30BaTh MOMYYSHHBIE YHCIIA HAaJI0 POBEPUTH UX MPUTOIHOCTD JIIS
o6pabotku. B TTMY-11] 4-6aliTHbIie YynCIIa ¢ MJIaBalOIIEH 3aMaTol, B KOTOPBIX Bce OUTHI BceX 4-X
0alTOB paBHBI 1 CYMTAIOTCS HEPUTOTHBIME JUIsT 00pPaOOTKH (OTCYTCTBHE JAHHBIX, OMTHOKH H3MEPCHHUS
U T.J1.). JIsist IpOBEpKH JOCTATOYHO CPABHUTh YHCIIa B 00OMX PErHCTPaX, BXOASAIIMX B COCTAB
npoBepsieMoro 3Hadenus ¢ yrciom 65535 (OXFFFRuectHaanaTepuunoe) win Bee 4 Oaiita ¢ yucioMm
255 (OxFFRuectHaanaTepudHoe).

7.2 OniepaTHBHOE YIIPaBIICHUE
Jliist cOpoca MaKCUMyMOB U OOHYJIEHHSI CyMMBI COOpaHHBIX OCAJIKOB UCTIONb3yeTcs peructp O, B
KOTOPBIN HAJIO 3aIMCaTh YHUCIO C MOMOIIBI0 QyHKIHH 5. COpOoC MAaKCUMYMOB U OOHYJICHHE OCaJIKOB
MOXET MPOHUCXOUTh ABTOMATUYECKH MOCIIE KAXKA0T0 3ampoca. J{ist aToro B mapamerpe <algoritm>

CTPYKTYPbI JaHHBIX TOJIKCH OBITE YCTAaHOBJICH our 1.

7.3 PerucTpsbl pe3yabTaToB U3MEPEHHN
B tabmune 14 npuBeneHa CTpyKTypa JaHHBIX C pe3yIbTaTaMu H3MEPEHUH.
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Tabnuua 14

Homep peructpa | Homep Gaiita | CTpykTypa MapameTp
00
g_) 5 up Hwxnsa ycraBka
0:
04
% o down BepxHss ycTaBKa
07
4 o . CMelenye faTurka (€ciy oTpUIaTeNbHOe
. shift
5 3HAaYEHHE - TO OT MOBEPXHOCTH)
g r scale Macmra6
8 .Lg
9 5 fVal[0] | Yposens Boxst cpemmmii
9
0
%g fval[1] Temmnepatypa BOJIBI CpETHSAS
%% 2 fval[2] [Tepros BOMHEI CpeaHMi
27
14 = fval[3] BrIcoTa BOIHBI CpeHAsL
15 ] per
%g 3 fval[4] BrIcoTa BOJIHBI MaKCHMAJIbHAS
35
36
%g o fval[5] VpoBeHb BOJBI TEKYIIHIi
39
40
%g . fval[6] VpoBeHb BOIbI MUHEMAIbHBIH
g% 2 fval[7] VpoBeHb BOJIbI MAKCUMATLHEII
47
48
gg % fval[8] | Yposens Bomer (kox AL)
51
52
%g = fval[9] Temmepatypa Boasl (kox ALIT)
55
56
%g % fVal[10] | nxentnduxarop naTunka ypoBHs
59
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