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AHHOTAIUA

JIOKyMEHT COIEpKUT CBEACHUS O (PYHKIIMOHAIBHBIX XapaKTEPUCTUKAX IMPOTPAMMHOIO
obecrieuenus «Kakryc.

JIOKyMEHT MpeaHa3HaueH JUIs TOJIb30BaTeliel MPOrpaMMHOTO OOECICYCHHS W COTPY/IHUKOB
OpraHu3aluu-pa3padoTInKa.

JlokymMeHT pa3paboTaH ¢ y4eTOM MOJIOKEHHUH CIICTYIONNX HOPMAaTUBHBIX JJOKYMECHTOB:

— TOCT 19.105-78 «Enunas cucrema mporpamMmMHO# nokymeHTanuu. O0mue TpeOoBaHUs K
MIPOrPAMMHBIM JIOKyMEHTaM;

— TOCT P UCO/M3BK 9126-93 «Hudopmarmonnast texuonorus. OIEHKa MTPOrpaMMHON

MMPpOAYKIIUH. XapaKTepI/ICTI/IKI/I Ka4eCTBa U PYKOBOJACTBA 10 UX IPUMCHCHHIO).
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1. OBIIUE CBEJIEHUS

1.1. HaumeHOBaHHE MPOTrPaMMbIl

ITonHoe HanMeHOBaHKe NporpaMMsbl: «Kakryce».
B pamkax HacTosIero JokyMeHTa yrnotpebinsercs Takxke ooo3HaueHue «I110».

O6o3Hauenue nporpammsl: 62887456.62005-01.

1.2. OcHoBHBIE CBEeACHHUA

«KaxkTyc» — poccuiickoe nporpamMmmHoe odecneuenue. Opranuzanusa-pazpadoruuk: OOecTBo ¢
OTPaHUYEHHOW OTBETCTBEHHOCThIO HayuHo-Ipon3BoJcTBEHHOE mnpeanpusitue «MUKpoIpoLeccopHbie
texHogoruu» (00O HIIIT «MukponpoieccopHbie TEXHOIOTHU).

Caiit opranusanuu-paspaborunka: https://i-mt.net/.

Opranuzauus-npaBoobnaasaresb: OOIIECTBO € OrpaHUYEHHOW OTBETCTBEHHOCThIO HayuHo-
MPOU3BOJACTBEHHOE MPENPUATHE «MukpormnpoueccopHbie TEXHOJIOTHH» (000 HIIIT
«MUKpPOIIPOLIECCOPHBIE TEXHOJIOTUNY ).

Ceenenus o [10 He cocTaBnsioT rocyaapcTBeHnyto TailHy. I10 He conepxuT u He oOpabaTbiBaeT
CBEJICHUs, COCTaBIIAIONINE FOCYIaPCTBEHHYIO TaliHy.

[1O He uMeeT MPUHYAUTEITHHOTO OOHOBIICHUS M YIIPABJICHUS U3-3a pyOexKa.

JInneHsuu Ucnoab3yeMbIX KOMIIOHEHTOB [TO3BOJISIFOT MOTYYUTh UCKIIIOUNTENbHbIE paBa Ha [10.

ITO otHocutrcs k kiaccy 08.23 «IIporpamMMHoe oOecriedeHne MPOMBIIUIEHHONW HarHOCTUKU
o0opyJOBaHUS MJIM cuUCTeM oOopynoBaHus» no Kiaccupukatopy mnporpamm Juist 3JIEKTPOHHBIX
BBIUMCIUTENbHBIX MallMH M 0a3 JaHHBIX B COOTBETCTBUU C MpHKa3oM MuHucrepcTBa HU(POBOIroO

pa3BUTHSA, CBSA3HM U MAacCOBBIX KOMMYyHUKalui Poccuiickoit @eneparuu ot 22.09.2020 Ne 486.

1.3. Ha3HauyeHue NpOrpaMmsblI

1.3.1. ®yHKUMOHAJbLHOE HA3HAYEHHE

HpOI‘paMMHOC obecrieueHHne ((KaKTy'C» npeaAHa3Ha4YCHO JJI HaCTpOﬁKH U MOHUTOpHHIA pa6OTLI

TCIIJIOBU3MOHHBIX PCJIC 3allIUThI THUIIA ((KaKTyC)).

1.3.2. DkenyaTanMoHHOE HA3HAYEHHE

11O PCAIIM30BaAHO B BUAC MTPHUIIOKCHUS, YCTAHABJIIMBACMOT'O Ha II5BM noas3oBaTes.
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1.4. OcoOeHHOCTH IPUMEHEHUS

[1O MOXeT HCTIOTh30BATHCS B 00JIACTH IIIEKTPOIHEPTETHKH.

«Kaktyc» obecrieunBaet (hyHKIIHOHHMPOBAHUE B OJHOIIOIH30BATEIBCKOM PEXUME.

[10 pa3BopaumBaeTcsi Ha OOOPYAOBAaHHHM OpPTraHU3ALMHU-3aKA3YMKa W (QYHKIUOHUPYET IOJ
yIpaBlieHUEM orepanuoHHoit cucremsl Windows.

[Tonp3oBarensamu 110 IBISIOTCS IOIB30BATEIN TSIUIOBU3MOHHOTO PeJIC 3alIUThL «KaKTyc».
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2. MIEPEYEHB PEAJIN3YEMBIX ®YHKIIUH

ITO obecnieunBaeT BHIIOIHEHUE CIEIYIOIUX OCHOBHBIX (DYHKIIHIA:
—  KoH(UrypupoBaHHE CpabaThIBAHUS TUCKPETHBIX BHIXOAOB TEINIOBU3HOHHBIX PEJie 3alUThI;
—  JKypHaJHMpOBaHHUE COOBITHH, 3aQUKCUPOBAHHBIX TETJIOBU3HOHHON MaTpPHUIIEH;

—  MOHHTOPHHT TEMIIEPATyPHOTO PeXHMa KOHTPOIUPYEMOTrO 000pyAOBaHUS.
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3. OIUCAHUE XAPAKTEPUCTHUK

3.1. O0uue xapaKTepUCTHKH

3.1.1. IIporpammHoOe obecniedeHne, He0OX0TUMOeE 111 (PYHKIITHOHHMPOBAHUS

O6mee nporpammuoe obecrieueHue (OIIO), koropoe MODKHO OBITH ycTaHOBIEHO Ha DBM

MOJIL30BATeJIs I KoppekTHoU padoTsl [10 npeacrasieHo onepannonnoit cucremoit Windows 10 wu 11.

3.1.2. Texuuyeckue cpeacTBa, HeOOXoAUMBIE i QYHKIMOHUPOBAHUS

I[J'ISI BeitosiHeHU 110 ODBM OpraHu3aln-3aKa3vuuKa JOJIKHA UMCTh XapAKTCPUCTUKH HE XYIKEC:

neHTpanbHbiid poueccop: Intel Core i3, 1,6 I'T11 (nm SKBUBaNEHT);

o0Bem oneparuBHOW namsaTH: 16 I'b;
— ¢B00OOIHOE MecTO Ha )kecTkoM aucke: 120 I'b;

— USB-nopr.

HpI/IBeI[eHHBIe BBIIIC Tpe60BaHI/I${ K TCXHHYCCKHMM CpPCACTBaAM ABJISAIOTCA MHHUMAJIBHO
AOIIYCTUMBIMH. HpI/IMeHeHI/Ie Ooiee IMPOU3BOJUTCIIbHBIX TCXHHUYCCKHX CpCacCTB yJay4dimacT

JKCIUTyaTanmoHHbie cBoricTra [10.

3.1.3. CooTBeTCTBHE CTAHIAPTAM

[1O pa3pabaThiBaeTcs € MNPUMEHEHMEM KIIOUEBBIX MPHUHIMIOB Oe30MacHoi pa3paboTku
MPOrpaMMHOTO 00eCTIeUeHHUS.

Onenka pa3pabaTbiBaeMOil MPOrpaMMHON MPOJIYKIMU OCYILECTBIISETCS C yYETOM IOJI0KEHUH
I'OCT P MHCO/M3BK 912693 «Uudpopmannonnas TexHoiorua. OleHka MporpaMMHOMR
MPOAYKIMH. XapaKTEPUCTUKH KauecTBA U PYKOBOJICTBA IO UX IPUMEHEHHIO).

Pa3pabotka u conpoBoxaenue [10 B paMkax ero »KU3HEHHOTO IIMKJIa OCYIECTBISIETCS C YUETOM
nonoxkeHuit okymerra I'OCT P UCO/MOBK 12207-2010 «CucremHas U mporpaMMHasi MH>KEHEPHUSL.

HpOHCCCLI JKU3HCHHOTI'O NHUKJIa IIPOTrPaAMMHBIX CPEIACTB».

3.1.4. CpeacrBa pa3padoTKu

[TporpamMmmHoe obecriedeHre pa3pabOTaHO C UCHOJIb30BAaHUEM SI3bIKa MporpammupoBanus C#
(Bepcus 7.3).
1O pa3paboTano ¢ mpuMEHEHUEM CIIeAYIOMUX GPEHMBOPKOB U OMOJINOTEK:

— .NET Framework (Bepcus 4.8);
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Windows Presentation Forms (WPF) (Bepcus 4.8);
ModbusLib (Bepcus 1.0.0.0);

Transport (Bepcus 1.0.0.0);

OpenCvSharp4 (Bepcust 4.10.0.20241108);
OpenCvSharp4.runtime.win (Bepcus 4.10.0.20241108);
OpenCvSharp4.Extensions (Bepcust 4.10.0.20241108);
Microsoft.Bcl.AsyncInterfaces (Bepcus 6.0.0);
Microsoft.Expression.Drawing (Bepcust 3.0.0);
Microsoft.Extensions.Dependencylnjection (sepcus 6.0.0);
Microsoft.Extensions.DependencyInjection.Abstractions (sepcus 6.0.0);
Microsoft.Extensions.Logging (Bepcus 6.0.0);
Microsoft.Extensions.Logging.Abstractions (Bepcus 6.0.0);
Microsoft.Extensions.Options (Bepcus 6.0.0);
Microsoft.Extensions.Primitives (Bepcus 6.0.0);

NAudio (Bepcus 1.10.0);

NLog (Bepcust 4.7.0);

NLog.Schema (Bepcus 4.7.0);

PdfSharp.Xps (Bepcust 1.0.0);

SharpVectors.Reloaded (Bepcust 1.5.0);

Spectrogram (Bepcust 1.0.1);

System.Buffers (Bepcus 4.5.1);
System.Diagnostics.DiagnosticSource (sepcus 6.0.0);
System.Drawing.Common (Bepcus 4.7.0);
System.Drawing.Primitives (sepcus 4.3.0);
System.Memory (Bepcus 4.5.4);
System.Numerics.Vectors (Bepcust 4.5.0);
System.Reactive (Bepcus 4.4.1);

System.Reactive.Linq (Bepcus 4.4.1);
System.Runtime.CompilerServices.Unsafe (epcust 6.0.0);
System.Threading.Tasks.Extensions (sepcust 4.5.4);
System.ValueTuple (Bepcust 4.5.0);

WpfAnimatedGif (sepcus 2.0.0);

ZedGraph (Bepcust 5.1.7).



9
62887456.62005-01 97 01

3.2. DYHKIHOHAJIbHbIE XaPaAKTePUCTHKHU

3.2.1. Pe:xkuM (pyHKIIHOHMPOBAHMS

[1O dyHKIIMOHUPYET HA 00OPYNOBAHUU OPTaHU3AINMH-3aKA3YUKA U JIOCTYITHO MOJIH30BATEISM B

BUJIC HACTOJILHOI'O IIPHUJIOKCHUS.

3.2.2. lloan30BaTeH U POJIH

PoneBass mopens mnpennonaraer gaBa  ypoBHa gocrtyna: «lIpocmorp» u  «Hactporikay.
[Tonp3oBarens ¢ ypoBHeM jnoctyna «IIpocMoTp» MOXKET mpocMaTpuBaTh KypHaJIbl U 3anucanHbie B 110
JaHHBIE 0 PadOTe MOJIKIIOYEHHOTO ycTpoiicTBa. [lonp30Barens ¢ ypoBHeM goctyna «Hactpoiikay MoxeT
BBINIOJIHATH AEHCTBUS, JOCTYIHBIE TOJIB30BATENIO C posiblo «IIpocMOTp», a TakKe U3MEHATh HACTPOMKHU
YCTpOMCTBA.

B3aumopeiictBue ¢ mosb3oBatensimu 110 ocymectBisiercs npu nomom OBM, Ha koropoit

YCTAHOBJICH 3K3CMILISAP I10.

3.2.3. CereBoe B3anmMoeiicTeue

1O moaepKUBaeT CETEBOE B3aUMOJICHCTBHE B paMKax JIOKAIbHOM ceTH 1o mporokory Modbus.

3.2.4. COop u XpaHeHHe JAHHBIX

XKypnansl pabotsl [10 coxpanstoTcs B (ailioBoii ccTeMe B BUJE TEKCTOBBIX (hailyioB.
Kon¢urypannonnsie aiiabsl HaCTpanBaeMbIX yCTPOMCTB XpaHarTcs B (aiinoBoit cucreme OC.
[Tonb30BaTenbCKUE AaHHbIE (yUeTHAas 3aluCh, IapOJib) XPAHITCS B XAIIMPOBAHHOM BUJIE.

O6umme Hactpoiiku [1O (Hanpumep, mapaMeTpsl MOAKIIOUEHHUSI K CETH) XpaHATCS B (ailnoBoit

cucreme OC B Bujie KOH(QUTYPALTMOHHBIX (PaiiiIoB.

3.3. Hpoque XapPaKTEPUCTUKHU KaYeCTBa MPOrpaMMHOro o0ecneyeHus

3.3.1. Hagexxnocrth

[1O pa3pabGoTaHO ¢ HCTHOIB30BAaHUEM COBPEMEHHBIX TEXHOJIOTHH, MOJIYJIHHOM apXUTEKTYPHI,
pacnpoOCTPAHEHHOT O S3bIKa MPOTPAMMUPOBAHUS U OPUEHTUPOBAHO HA JUTUTEIBHBIA CPOK AKCIUTyaTalluH.

[1O opueHTHpOBaHO HaA HEMPEPHIBHBIA PEXKUM pabOTHl C MEPUOJUYCCKUMH OCTAaHOBKAMHU,
HEO0OXOUMBIMHU JISI IPOBENICHUSI TEXHUYECKOTO 00CITyKUBaHUSI 000PYIOBAHHUS.

Hanexxnocts 1O obecrieunBaeTcst peanusanuieii HeOOXOIUMBIX MPOIEAYp KOHTPOJSI KauecTBa

pu pa3zpaboTKe, B TOM YHCIIE pean3aliy pa3INuHbIX BUIOB TECTUPOBAHUS:
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— TCCTHPOBAHUC KOPPCKTHOCTU B33.PIMOI[€I>'ICTBI/I$I C HaCTpanBacMbIM yCTpOI\/'ICTBOM;

— TECTHPOBAHUEC I10JIB30BATCIBCKOT'O HHTep(bCfIca.

[I0 oOecrnieunBaeT HaASKHOE (QYHKIMOHMPOBAHWUE 3a CYET pEAIM3aldd  MPOIEAyp
BOCCTaHOBJICHHS B ciydae cOoeB cpencrBamu OC, yCTaHOBJICHHON Ha aBTOMATH3MPOBAHHOM pabodeM

MECTe IOJIb30BATEIs, a TAK)KE IIPU ITOMOIIY CKaYMBaHUs1 OOHOBIICHUH C caiiTa OpraHu3alMu-pa3padoTIHKA.

3.3.2. PacimpsiemocTh

ITO nocTpoeHO ¢ MPUMEHEHUEM IPUHLIUIIOB MOAYJIbHONW OTKPBITOW apXUTEKTYpPbl U IO3BOJIET

paciupsTh NepeYeHb pean3yeMbIX QyHKITUH.

3.3.3. 3amMIEeHHOCTH

[IO pa3pabaTbiBaeTCs € MNPUMEHEHHEM KIIOUEBBIX MPHUHIMIIOB O€30MacHON pa3paboTKu
MIPOrPaMMHOTO O0ECTIeUeHUSI.

[1O nognepxuBaeT MEXaHU3MBI 3AIIUTHI, IPEIOCTABISIEMBIE ONEPAIMOHHON CHCTEMOM.

3.3.4. DProHOMUYHOCTH

[IO pa3paboTaHo € HCIOJB30BAaHMEM MPUHLUIOB 00ECHEUYEHUs] 3PrOHOMUYHOCTU IS
MOJIb30BaTEIe M MMEET MHTYMTHUBHO MOHATHBIA Tpaduueckuil mHTepdeiic Ha BCeX CTaausX BBOJA,
00paboTKM M mepefauyd MHPOPMALUH, MO3BOJIAIONMI I10JIb30BATENI0 CBOOOJHO OPHEHTUPOBATHCSA B
MHGOPMALIMOHHOM U (yHKIIMOHaIBEHOM npocTpancTse [10.

SI3BIK MOJIB30BATENBCKOr0 HHTEp(eiica — pyccKuid.

3.3.5. ConpoBoxk1aeMoCTh

Okcmnyatauusa 110 He TpeOyeT crnenualbHBIX 3HAHUH OT KOHEUHBIX IOJIb30BaTeNe, Kpome
oOmmx HaBbIKOB pabotel ¢ [I9BM u 3Hanuii QyHkumMoHanbHbIX Bo3MoxkHOcTedl IIO B pamkax
AKCIUTyaTallMOHHOM JTOKYMEHTAIUH.

Conpooxenue skcrutyataiiuil [10 BBINOTHSETCS CUJIAMM CITY>KObl TEXHHUUYECKOW MOJIEPIKKU
OpraHu3alH-pa3padoTINKa TOCPEICTBOM PErUCTPAllui U 00pabOTKK OOpAIeHNH OIb30BaTeNeH.

OOpatuthcsi B COyXkO0y TEXHMYECKON MONAECPKKH OpraHU3alMH-pa3padoTYMKa MOXKHO IO
AJIEKTPOHHOM ouTe MI@i-mt.net.

Pexum paboThl CiTy:KOBI TEXHUUECKOW MOJIEPIKKHM OpraHU3alMH-pa3padoTurKa: Mo OyAHAM C

10:00 o 19:00 (o mockoBckoMy Bpemenu ¢ 06:00 1o 15:00, GMT +7).



