FeHepaTOp TECTOBOM Te/ieMeTpuM:
yCcKopeHue pa3paboTku NnporpamMMHOro
obecneyeHusa ana musaesinm cUcTem
yrpaBJ/ieHus NpyU OTCYTCTBUMN U3aenus
M ero KOHTpPOJIbHO-NIPOBEPOYHOM
annaparTypbl
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Mexkay yTBep>KAeHUueM AOKYMEeHTAL[MU Ha pPa3paboTKy U3Lenus CUCTeEM
yIpaBiaeHUs (manee - MCY) u GaKTUYECKUM ero M3roTOBJIeHHEeM Ha 3aBoje
CyIIeCTBYyeT 3HAYHUTEIbHBIN [IPOMEXYTOK BpeMeHU. B 3TO BpeMsi MOKHO
CO3[aBaTh 3arOTOBKU IIPOIrPAMMHOTr0 obecrieyeHuUs (ganee — I10) KOHTPOIIS
HCY, rtpocMoTpa/IONy4YeHUs / apXUBUPOBAHUSA TeileMeTpuu CY U T. 1.,
KICIIO/IB3YS YTBEPsKIEHHbIe TeXHUYEeCKUe YCUI0BUS (Haiee - TY) Ha U3OeNHe.
CKOPOCTh U KaUeCTBO Pa3paboTKU JAHHBIX 3aTOTOBOK MOXKHO IIOBBICUTH, CO3[1aB
I10 reHepaLlMU TeCTOBOM TeneMeTpuu UCY, - nus otnaaku I10, paboraroiiero
c TeneMetpuelr UCY. B pe3ynbTaTe coKpalaeTcs BpeMs pa3paboTrku I[10
paboThl ¢ TemeMeTpuer CY 00 COCTOSHUS «pejik3» — ellle 10 GaKTHUYeCcKOoro

u3sroronisieHUusa HCY.

BBEAEHUE

OTCYTCTBME TEXHMYECKOT O OCHALLLEHMS U YenoBeYeCcknm pak-
TOp NPUBOAAT K YBE/IMYEHWNIO CPOKA Pa3HbIX 3TAMNOB pa3pa-
6otk MO. B 6M3HeC-npoueccax BbIAeNAT KPUTUYECKMNA
nyTb [1] — COBOKYMHOCTbH 3TAMNOB, KOTOPbIE HEBO3MOXHO 0601~
TU 1 63 BLINOMHEH WS KOTOPbIX MPOAO/KEHME paboT B LieSIOM
HEeBO3MOXHO. B cnydae ¢ MO, MMetoLW MM OTHOLLIEHWE K Tene-
MeTpum MCY, BO3SHUKAKOT Neprobl OXXUOAHUSA:

NONy4eHNs MakeTHOro VICY Kak Gmn3myeckoro obbek-
Ta MONyYeHWS TeleMeTpuu;

CO3[aHNS KOHTPOJILHO-MPOBEPOYHOM annapaTypbl (aa-
nee — KMA) KaK GM3M4eCKOro MCTOYHMKA TeIeMETPUM;
paspabotkm MO KoHTpons NCY kak NporpammMHOro
MHCTPYMeHTa npuemMa tefieMeTpum;

B3aMMOencTBms C pazpaboTtdmnikom MO koHTpons MCY
KaK MporpaMmMHOro MexaHn3ma Cor/lacoBaHus BbIXO4-
HbIX Pannos TenemeTpum NCY 1 nx popmaTa fAaHHbIX;
TeCTUPOBAHUA KPUTNHECKOTO NMyTW, BO3MOXHOTO TOJb-
KO MOoCie 3aBeplueHnst ero paspaboTku, Kak Hambo-
Nee BOCTpebOBAHHOINO M B3aMMOCBSA3AHHOIO YHK-
umoHana [2].

' AO «[ocHUUM», BeayWwmin nHxeHep, For-Work2022@rambler.ru.

B COOTBETCTBMM C 3TanamMm peasibHOro npoLecca paspa-
B6oTKM NCY, KMA 1 1O caMOoKoHTPpoa KIMA MOTyT BO3HMKATb
cnepyroulve nepuoibl OXXKMAAHNSA:

KIMA 13-3a OTCYyTCTBMS MAKeTHOr O U3aenns,

MO koHTpoNsA NCY 1 MO camokoHTpons KIMA 13-3a 0T-
cyTcTBus KIA;

MO npocmoTpa/aHanmsa/apxmBupoBaHUs Teneme-
TPUM U3-32 OTCYTCTBMA Gamnos Tenemetpum KMNA/NCY;
YHUKANbHbIX a1TOPUTMOB AMATHOCTUKN HEUCNPABHO-
cTen KMA/NCY n3-3a oteyTcTens MO npocmoTpa/aHa-
nu3a tenemetpumn KMNA/MCY.

B uTore, caMbIM yS3BMMbIM 3BEHOM CTAHOBMUTCS pa3paboT-
4k MO, paboTarowmm ¢ TenemeTpuren MCY, n3-3a HaMboNb-
LINX BbIHYKAEHHbLIX 334epyKeK B pa3paboTke:

Henb3s nogkayats NMCY K KMA, noka He byaeT nony-
YeH MOJIOXKNTENbHbLIM pe3ynbTat oT MO CaMOKOHTPO-
N5 KMA. OTO MOXEeT NopoX4aTb CaMblivi ATUMTEbHbIN
nepuoL OXXnaaHus;

Hen3BecTeH PakTUYeckKnin pasmep Gannos Teneme-
TPUW — HEBO3MOXHO paccinTaTb 0bbeM apxmBupye-
MOW TenemMeTpunm 3a Nepmos BpeEMeHU, BpeMS 3arpys-
K Tenemetpum B MO Npu ee OTKPbLITUK, BPEMS MPo-
PUCOBKM rpadmKOB NPpU ee aHa/In3e U T. 4. DTO, B CBOK
o4epefb, MOPOXAAET MMEHHO OTCPOYEHHbIE OLLNOKM:
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HeLoCTaToOK MecTa B apXMBHOM XpaHWauLe Teneme-
Tpun nnn camom KrMA. CneacTemem CTaHyT npexae-
BpemeHHasd MmoaepHum3aumsa KMNA, gonrasa 3arpyska te-
NIEMETPUM U OTKPbITHE TPadUKOB 13-38 HEBEPHOIO CO-
3[0aHNA CTPYKTYP AAHHBLIX WX MEeXaHu3mMa 1MMnopTa,
HEBEPHOro BbLIOOPA KOMMOHEHTA MO OTOBPAXKEHMIO
rpadurKoB U T. 4. YaCTb 3TUX OLWMOOK, MPK YyCI0BMM Ya-
CTUYHOM FOTOBHOCTM MO, MOXET BbITb y>Ke Hencnpa-
BMMOW: BeCb GyHKLMOHAN COCPeAoTOYeH BOKPYT onpe-
OeneHHbIx 06bekToB MO, 1 nepenncbiBaTb MO C HyNS,
KaK MpaBuIo, He NPeACcTaBAAeTCS BO3MOXKHbIM,

e HeusBecTeH popmaT GarnoB TeNeMeTpum — BO3MOXK-
HO NpeABapuTenbHOe CO34aHMe TONbKO BHELLIHero Bu-
[a N0/Ib30BaTeNbCKOro MHTepdenca MO npocMoTpa
TenemeTpumn NCY;

* Ha MOMEHT, Korga cpoku pa3paboTtku MO yxxe ncrex-
X, CO30AETCA UAM03MS, YTO MMEHHO Pa3paboTymk
MO npocmoTpa/aHanusa tenemeTpum MNCY BUHOBEH
B 3aep>KKe MoCTaBKKM BCero Komrnaekca. Cpoku pas-
paboTKM MMEHHO AN19 3TOr0 pa3paboTymKa CTaHOBAT-
CS CAMbIMM CKATbIMK, BEPOATHO BHELLHEe NMCUX0N0rn-
yeckoe AaBneHne. [JaHHbLIM BOMPOC MOXET PeLunTbLCs
HanucaHnem obneryeHHow Bepcum MO NpocMOoTpa Te-
NIEMEeTPUM, YTO MPUBELET K MOHMKEHWIO ero GyHKLMO-
Hana, TO eCTb K MOHMXXEHWIO KayecTBa NpoayKUMm npm
Hen3MeHHOM CTOMMOCTW A5 3aKa34mKa,

e nocsiefyroulas cnewka paspadborymka MO KOHTPONA
NCY NpnBOAUT K HEONTMMANLHOMY pasmepy Gannos
TenemMeTpumn n dopmaTa AaHHbIX B HMX (415 HEKOTOPbIX
n3nennin nocturaet 400 Mb 3a1T7eCT), a TaKkxXKe K Bepo-
ATHOCTU BO3HWMKHOBEHVSI B TeJIEMETPUYECKMX MaCCu-
Bax M3BbLITOYHOCTY AAHHbIX, HE UMEIOLLEeN npakTuye-
CKOro CMbICAa.

LT

CO3AHME NO,

FTEHEPUPYIOLWLETO TENEMETPUIO

MPU OTCYTCTBUU UCY / KNA

Ana 3awmnTbl pazpabotymka MO paboThl C TenemeTpuen
NCY [KMA, yCKOpeHusi CPOKOB pa3paboTkm gaHHoro MO
M MOBLILEHWS ero KayecTsa — rnpeasaraercs MCKyCcCTBeH-
Hasa reHepauus TenemMeTpumn elle GU3INYeCKM He CyLLeCTBY-
oLero NCY/KMA.

ONna 3Toro uMetoTcs 6a3oBblie CXOAHbIE AaHHbIe: TY Ha
NCY [ KNA y>ke yTBEPXAEHO, a 3HAYUT, TOYHO U3BECTHO KO-
JINYECTBO W Ha3BaHW NapaMeTpoB, NX AJINTENbHOCTb, BEPX-
HUM U HVDKHUIA Npefensl U T. 4. OCTaeTcs B CAMOM Havane
paspaboTku komnekca un MO paboTol C TeneMeTpuen no-
CTaBUTL BOMpPOChHl 0 dopmaTe danioB TeneMeTpum 1 ux
KONMMYeCTBe, a/IrOpUTMax pacnonoxXeHns Ha ANCKe, KOn-
4eCTBe COXPaHAEMbIX MapaMeTpoB, 4acToTe COXpaHeHus
OAHHBLIX. [TpY 3TOM HEOBXOAMMO YYUTLIBATb, HTO BO BPEMS
NpakTn4yeckon paspaboTku Kkak cammx Gannos, Tak U Me-
XaHu3mMa mmnopta dopmMat Gannos, Kak 1 Ux pasmep, Mo-
SKET 3HAYUTENLHO U3MEHATLCS. ViMes 3Ty nHdopmMaunio,
MOXHO MCMONb30BaTh MO «FeHepaTop TenemeTpum [3]
(pnc. 1) ana cosganma Garaos TenemMeTpumn no yxke corna-
COBaHHOMY GopmaTy.

MpuBeaeHHoe Ha puc. 11O bbino HaNMCaHO CaMoCTos-
TeNbHO, MOCKONbKY aHanu3 HEX-penakTopos W reHepaTo-
POB [aHHbIX (MpUnoXKeHMe A) Nokasas, 4YTo OHWM He MOAXO-
08T AN4 33434y cospaHus tenemetpum VCY/KMA. B npo-
Lecce pa3paboTkm NOABUANCE YTOYHEHWUS MO TUNAM AAHHbIX
(npunoxexmne b).

KOHLEMUWA TEHEPALLUW TENEMETPUMN:
e MOLWaroBoe co3aaHue 610K0B aNropmMTMa, N0 KOTOPOMY
byaeT cTponThCs Garn TeneMeTpuim;
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MpunoxeHne A.

AHanu3 HEX-peAaKTopoB ANg onpejeneHns uX NpUMeHUMOCTU B KauecTBe reHepaTopa AaHHbIX

Ta6bnuna A.1. AHanu3 HEX-pefakToOpOB U UX CBOMCTB, ITI0KA3aBIINI HEBO3MOXKHOCTD CO3AHUS TeleMeTPHUH

C UX [TIOMOIIIBIO

HasBaHue, Bepcusa

HxDv.1.7.7.0

MerToz reHepaliuu 6aluTOB

BcTaBKa OpefeIeHHOIO KOJIH-
yecTBa 6aHTOB (0OAMHAKOBBIX
HJIY IIPOU3BOJIBHEIX)

OCo6eHHOCTH

IIoBRILIIEHHOE Y,HOGCTBO HCIIOJIb30BAaHMS, B CPABHE-
HHUHU C HIPKEIIPDHUBEAEHHBIMHU PEOAKTOPAMUA

Hex Editor Neov.6.44.1.6234

He 3amycKkaeTcs B OIIepallOHHOM CHUCTeMe
Windows XP, OTKpbIBaeT BRIAAKy 6pay3epa co CTo-
POHHUM CaliTOM

Hexplorerv.2.6

BcTaBKa AaHHBIX U3 6ydepa
06MeHa COITPOBOXKIAETCS
[IpeAJIOKEHUEM II€PETUIIOBATh
MX B HY>KHBIF THII JAHHBIX

HexCmp2v.2.34

MeTop, reHepaLiyiy 6ariTOB
OTCYTCTBYET

Cropee, KOMIIapaTop 6MHAPHAIX GaMIoB, YeM
PemaxkTop

HexEditorv.6.3.0.0

MeTop, reHepaLikuy 6aiTOB
OTCYTCTBYET

Hex WorkShop v.6.8.0.5419

MeTop reHepaluu 6ariTOB
OTCYTCTBYET

I'paduyeckoe rIpefcTaBiaeHre dariia B BUIE 11BET-
HOM KapThl 6aiiToB (Data Visualer: mpo3payHbIH ~
67113K0 K 0x00, 3e1eHbIN - 61113K0 K 0X7F, CHHUH —
6;113K0 K 0XFF). OTO6paskeHHe BhIeIeHHBIX 62 TOB
B BHUJIe 3HAUEHUH JISI BCEX CYIEeCTBYIOLIMX THUIIOB
maHHBIX (Data Inspector: gaske Half Float)

PSPad Editorv.5.0.3.377

He 3amyckaeTcs B 32-6UTHBIX OII€EPAIINOHHBIX CUCTE-
Max

UltraEditv.27.0.0.94

He 3amycKaeTcs B 32-6UTHBIX OII€PALIMOHHBIX CHCTe-
Max. IIppHuMaeTr Windows XP 3a Windows Vista

WInHexv.19.9

BCTaBKa OIIpeie/IEHHOTO KOJIH-
yecTBa 6aHTOB (HYIH), BCTaBKa
IAHHBIX U3 6ydepa obMeHa

XVI32v.2.55

BcTaBKa BBe[IeHHOT'O BPYYHYIO
TeKCcTa

Bernasly aHalu3 TeHepaTOPOB JAHHBIX I[IOKA3dJl HAJINYHE 3HAYHUTEJIPHOIO KOJINYeCTBa 'eHePATOPOB UCKIKYH-

TeJIbHO A1 6a3 gaHHBIX SQL (DTM Data Generator, mockaroo.com, generatedata.com, Spawner, Faker).
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e BbIGOP MAKCMManbHO BO3MOXHOIO KOMMYEeCTBA TUMOB
AaHHbIX B Lenax yHMbuKaumm reHepatopa — BO3MOXHO-
CTW ero nCcnonb3oBaHWs He ToNbKO aasa NCY;

e CO34aHMe UMKANYHOCTY BbINONHEHMS BIOKOB — KaKk re-
HepaLmn AaHHbIX BHYTPY BA0KA, Tak 1 reHepaumm MHO-
»KecTBa 610K0B. MpoBepKka KOPPEKTHOCTU LUKINYHOCTMU
anropuTMa nepej ero 3anyckom;

» pnobaBneHme KOHTPObHOW CYMMbI B HA4ane uamn KoHue
danna. He BCe pas3paboTymkm NpUAEPKUBAKOTCA MHe-
HMS O UenecoobpasHOCTU BHEAPEHWUS KOHTPObHbIX
CYMM B Pawnnbl, Kak M MCNOMNb30BaAHMS BeHrepckom Ho-
Tauum [4, 5], xoTa Ux posib B 6e30NacHOCTM Garna v yao-
H604MTaEMOCTUN UCXOAHOMO KOAA 3HAYUTENbHA U BKAKOYe-
Ha B paboume nporpamMmbl y4ebHbLIX ANCUUAANH MHOBP-
Hayku [6, 7, 8, etc].

NMPEUMYLLECTBA
FeHepaTop M36aBAsSeT OT OWMOKM YEeNOBEYECKOro dak-
TOopa, Korga dannbl TeCTOBOV TeleMeTpuUm NporpaMmmmcT
COCTaBNAET BPYYHYIO, M3FOTOBNASA OTAENbHbLIN NCXOAHbIN
KOO ANA AaHHOM 3aaa4u (TO ecTb gononHuTensHoe MO).
ECnu ke NporpaMmMmUCT CTOPOHHUI, CUTYALMS YCIOXKHSEeT-
Cs: NpY 0BHAPYXKEHUM OLIMBKM BO3HUKHET CNOP, Y KOO 13
pazpaboTumMKOB OHA AOMYLLEHA — NPW CO3[4aHUN Teneme-
TPUU UV NPU ee UMMNOPTE. DTO NPUBOLNT K N3HYPUTE/b-
HOMY aHanm3y Gannos TeneMeTpum B HEX-pegakrope, 4T1o
onaTb 4o6aBnseT BO3IMOXHOCTbL OWMOKM YeNoBeYeCKoro
dakTopa. Heobxoa4MMOCTbL MCNOIb30BaHMA HEX-peaakTo-
pa, B CBOO O4epeab, MPUBOAUT K yBeNMYeHMo danna tene-
MeTpuKn. Hanpumep, NPUXOANTCH XpPaHUTb AAHHbIE «Bpe-
M4Al, 3HaveHuel, ..., BpeMal 3Ha4YeHmne67» BMeCcTo «Bpemsal,
3HayeHuel, ..., 3Ha4YeHnes7», Tak Kak aHanm3 nocienHero
B COAEepPXMMOM daria 3Ha4YnTeNbHO CTOXKHee.
CreHepupoBaHHasa TenemMeTpus, B OTIMYME OT peasib-
Hov TenemeTpum UCY, MOXET coaepXaTb HAMEPEHHO CMITb-
HO oT/iM4atoLwmeca Apyr oT Apyra AaHHbie, 4TO UCKIItoYa-
eT OWmnbKM CMelleHnsa Npy MMNopTe Kak N0 Ha3BaHWUIO
napameTpa, Tak U No BpeMeHu. Hanpmmep, napameTrpbl

WHTEPHET-MATASHH

vwww.SMD.ru

L p
INEKTPOHHbIE ‘1 KOMNOHEHTHI

ANA NOBEPXHOCTHOrO

MOHTaXa
= Kepamwsacase kongaHcatope go 100 wod

= Cmvhaanme gpoccend Ha Tox 10 A < / .

Rioexna, Imsserpancoi rp., B0 o 37; pemal: saiejgsmd
Tan [499) 155-T396 {495 BA0-E284. (450) S43-B7E)

HOBOE E NPOrPAMME NOCTAEOK

MpunoxeHue b.

YTOYHEeHus No TUNaM AAHHbIX U HIDAHCAM

B npouecce pa3pa60TKu no reHepalunu
TenemeTpuun

CymecTtByeT ¢ara Limits.h, dyHKLIHMH KOTOpoOro
std:: numeric_limits<TUII>:: max() u min() orxpene-
JISIIOT IIpeJieslbl AJI51 TUIIOB JaHHBIX aBTOMAaTHYeCKH.
ORHAKO IIpefiesbl OJIsl APOOHBIX 3HAaUeHU COOTBET-
CTBYIOT JeMCTBUTEIBHOCTHU JIUIIb YCIOBHO.

Hanpumep, dyHKUIUM BepHYT mas float 3Have-
HUe 3,4-10°, Ho mombITKa 3amucath B float umcio
34000000000000000000000000000000 (3HAYMMAS
4acTh «34» u 30 HyJIeH) IOTepIIUT Heyhady: 6ymer 3a-
IIMCAHO YHCJIO ~6,6-10'8, 3mech TpebyeTCs IepeTUIIH-
poBaHUe B double (caMm KOMIIHUISTOP BEIGHPAET APY-
rOM TUI AAHHBIX), JOMIHCAB K 60JIBIIOMY YHCITY «*1,0»
U «.0», - TOTAa Pe3yabTaT 3allUIIeTCsS KOPPEKTHO.

Ho ecTh 1 mocienymouiye IpobaeMsl; C MaTeMaTH-
4eCKHMMHU oIlepaliusIMHU. ECIIM CO3[aTh LIKUKII C HyJIe-
BeIMU long double u float u IpHu6aBISITH K HUM OLH-
HaKOBBIe YH(JIa, PAHO WU MI034HO LIMKJI 060pBeTCS
Ha yCJIOBUH, Korpa long double mepectaHeT 6bITh pa-
BeH float, - TO eCTh IPU HAJIMYUU UCKakeHHU float.
Ecnu npubaBisaTh 1o 10,0 - 6yzet long double 3355450,
Ho float 3355448. Ecnu npubaBnsaTh 1o 100,0 - 6yzeT
67108900 1 67108896. Ecitu 1,0 -1677217 u 1677216 (1o~
HOe OTTOPsKeHUe IT0C/IeIHEr0 IIPH6ABIIIeMOro YHCIIa).
To ecTs, y float ecTs TpobaeMa HaKallJIMBaHU S HEKO-
el IIOrPeLIHOCTH IIPU MaTeMaTHYeCKUX OIlepallH X,
B 3aBUCHMOCTH OT HOMHHAaJa YHces, KOrAa B KOHe4-
HOM HTOre MaTeMaTH4ecKas oIlepaliusl CTaHeT He-
BEePHOM HJIH BOOOIIe He BBIITOJTHHUTCS.

PelreHHEeM IIPU CO3JAHUU TeIeMeTPHUHU (U paspa-
60TKe I10 B 1ieJIOM) SIBJISIETCSI OTKa3 OT float B OIb3y
double, B y1urep6 ckopocTH paboTsl I10. OfHAKO ecliu
CKOPOCTH PAa6OTHl KDUTHYHA — HY>KHO IIPOU3BOAUTD
aHaJIM3 [IOTPEIIHOCTEeM B KasKAOM KOHKDETHOM CIIy-
4Jae, BO u3be>kaHMe HMCKakeHHU float ¥ monydeHUs
HeBepHBIX Pe3yJIbTaTOB.

C y4eToM TOr0, UTO FeHepaTop SJAHHBIX OXBATHIBAET
BCE TUITHI JAHHBIX KOMITUISATOPA (B TOM YHCJIE U Ca-
MBI 6051b1110E long double), pacueT MHGOPMATHBHOTO
KOIHUYecTBa 6ANTOB B 6710Ke «MeTOZ, 3aII0JTHEHU I» MO~
SKET 6BITh HEBEPHBIM IIPU paboTe C 60IBITMMHU YHCIIA-
Mmu. HannpuMmep, long double mpu riociefoBaTeIbHOM
repebope ¢ -max I10 +max C arom 1 He IOMeCTUTCS
HU B OOUH U3 CYLIeCTBYIOIINX TUIIOB JAHHBIX. B CH
3Ta IIpobieMa pellleHa IIyTeM CO34aHU I 6eCKOHEYHO
6onpiroro Big Integer.
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TMPOMOTOPOB B OpUTMHANLHOW TenemeTpun NCY cogep-
XKAT NPaKTUYeCKN UOEHTUYHbIE 3HAYeHUs TOoKa U Ha3Ba-
HWS — NPpU MMNOPTE AaHHbLIX OHW MOTYT 0Ka3aTbCs nepeny-
TaHbl, 1 3TO HE BUAHO rNasy AaXKe Npuv BU3yanbHOM OTNaa-
Ke. Ecnm e dannbl Tenemetpum MCY co3aaeT reHepaTop,
MOXHO 3a4aTb YC0BMSA, KOrAa 3HAYeHUs rpadumkoB by-
OYT OTINYATLCS 3HAYUTENLHO U NPeACKA3yeMOo, U KaXKAbIN
M3 NapameTpoB Nonaget MMEeHHO B CBOK AYenKy Maccu-
Ba AaHHbIX O npocMoTpa/aHanmsa tenemetpun. Kpome
TOT0, HAMEPEHHO NCKAXKEeHHbIe AaHHbIe MOTYT UCMOJb30-
BaTLCA 415 TECTUPOBAHMSA PA3/TUYHBLIX MEXAHW3MOB, BPO-
[e aBTOMATUYeCKkOoro NnoncKka owmnboK, N3IMeHeHNs LBeTa
rpaduka, npeaenoB BO3IMOXHOCTEN KOMMOHEHTOB pas-
paboTKM M T. 4.

Ewe oOAHVMM AOCTOMHCTBOM MnpegsaraemMoro noaxona
ABNAGTCS TO, YTO Cpasy BuAeH daKTUYeCKuUn pasmep Bbl-
XOAHOro dpamna ogHoro tecta. akTUYeckmnin pasmep Mo-
SKET OT/INYATLCS OT TEOPETUYECKOTO AeCATUKPATHO U Bbl-
Wwe. Hanpumep, paspaboTumk MO KOHTpoAs UCY npuHan
pelleHne COXpaHsaTh B ham TenNemMeTpum aHanoroBsble na-
pameTpbl C U3OLITOYHbLIM NEPUOAOM 1 MC BMeCTO 12 MC. Mc-
NnoJIb30BaHME reHeparopa TenemMeTpumn 4aeT BpemMs 414 ero
nepeybexaeHns, 4eMOHCTPUPYS GaKT Ype3mMepHO BOMbLIO-
rO pasMepa BbIXOAHOrO Ganna, 1 gaHHas owmnbka He BOW-
[eT B peNin3Hyto Bepcuio MO and 3akasymka.

MPUMEP CO3JAHNA TEHEPATOPOM

TEJIEMETPUN OAUJIA, CXOXETO

CTENEMETPUEN MAKETHOTO UCY

MprMep yTBEPXAEHHOIO pa3paboTymMKoM KOHTpons UCY
dopmaTa TenemeTpum, Co3aaHHOro No popmaty Gamna re-
HepaTopoM TenemeTpuu, BUHAPHOro NpeacTaBaeHnsa Gan-
na B HEX-pepakTope (puc. 2, 3, 4).
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Puc. 2. Tabnuna ¢opmara TeleMeTPUHU, YTBEPXKAEHHOTO
pa3paboTyukoM KOHTpois UCY: obuive mapameTpsl,
nudbpoBo napamerp, 100 3HaUeHU N ITapaMeTpa, dpraru
Haygajaa ¥ KOHLA LHUPPOBOM TenemeTpuu. CHHUM LIBETOM
BBIJleNIeH LIUKI 3Ha4eHU N HHUPPOBOro mapameTpa

3AK/TIOMEHUE
PazpaboTaH reHepaTop TenemMeTpum, NO3BONSIOLLMIA YCKOPUTL
paspaboTky MO, paboTatollero c tenemetpuren NCY, a Takke
YAYHLWNTb KQYeCTBO pa3paboTkm Takoro MO. JaHHbIN reHepa-
TOP MOXET ObITb MPUMEHEH, MO aHANOTUK, NP pa3paboTke
MO camokoHTpons KMA 6e3 Gur3nyeckoro Hannumsa KMnA.
CTouT caenatb akUeHT Ha HanonHeHun Gannos Tene-
METpUU. YTBEpPXAEeHWe «TeleMeTpusa LO/KHA COLepXKaTb
TONbLKO MOJIYYeHHble AAHHbLIe», HaLle/leHHOe Ha yMeHbLue-
Hre pasmepa GannoB 3a CHET yNpolleHns nx Gopmara,
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Puc. 3. BuHapHOe 0TO6paskeHHe YacTU daiina TeleMeTpUU
B HEX-penakTope (mepBbie 8 6aiiT - CRC32)

. Boves o oparea (DA atioesai cron'\eseparop veneeer paaVH coonsesi noah T eciosas 1

Unsigned Ind:: P urcuposammos seasemme 213213213

Skort Unsigeeed Dnk; T u cupanslisne sauveesise 0

Lrpora 2 el

Flaat:: Mae pediop; 04901

Shont Unsgred ot Necsopoparoasmen nopaSop, 100, 10000, 100
Short Unzigred Int:: Mocseponaremind nepetop: S0 5000: 50
Shol Unmgred Inl . P e canposanaoe snasonsn., 0
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Puc. 4. BHeIIHUH BU, 33JaHHOTO [I0Jb30BaTeeM dopmaTa
TeaeMeTpUH B I10 «[eHepaTop TeIeMEeTPHUU»
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KOHTPOJIb U USMEPEHUA
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BLIFNAANT NOTUYHBLIM TN MOBEPXHOCTHO. JJOMKHbLI COXpa- 3. benos C.T. l'eHepaTtop Tenemerpumn v.1.1.1.1. Mo-

HATLCA U Npeaenbl, U TPUTTePbl BbIXOAA 3HAYEHWNA 3a Npee- CKBa: NMNYHBIN canT, 2021. [DneKTpoHHbI pecypc]

Nbl, U KaXK40e NoJly4eHHOoe 3Ha4veHune: URL: https://bad-good.ru/programs.htmlffgenerator_telemetry.

e TY MOXET BbITb M3MEHEHO — Npeaenbl CTAHYT UHbLIMU, 4.  KoHppakos C.A., KyanHoB H.A. AropuTMbl CTaHAApTU-
nporpamma KoHTpons ICY byaeTt n3MeHeHa; 3aumm ncxoaHoro koaa // Tpyabl MAK. 2003. Ne 14.

e TPUITep OLIMBKM 3HAYEHMS, COXPaHSAEMbIN B hann Npo- 5. MaenoBckas T.A. C/C++. [IporpaMMmpoBaHMe Ha S3bike
rpaMmon KoOHTpons MCY, a He paccymTbiBaemMblii B MO BLICOKOr0 ypoBHs. CM6: MuTep, 2003. C. 18.
NpOCMOTpa/aHanvsa TenemMeTpurm, nopoXaaeT COXpaH- 6. VHCTUTYT 3KOHOMMKM 1 ynpaBneHus AMK. Paboyasa npo-
HOCTb COCTOSAHMSA OLLIMOOYHOCTN TeNeMeTprn UMEHHO rpaMmma gucumnavHel 51.0.13 «OnepaTuBHbIE CUCTEMDbI» ANS
B MOMEHT ee MOoNy4YeHnsa N HE3aBUCKMMOCTb OT nocsie- noaroTosku 6akanaspos. M.: MCXA, 2020. [21eKTPOHHbIN
OYIOLWNX U3MEHEHUN B TY; pecypc] URL: https://www.timacad.ru/sveden/files/B1.0.13_

e annpokcuMmMmaumsa TenemMeTpmun Ha OnpefeneHHbIX ee OPERACIONNYE_SISTEMY_RPD.pdf.
y4acTKax 4OJ/IKHA pacCMaTpmMBaThCd Kak LiefieHanpas- 7. ®akynbTeT KOMMAbOTEPHbLIX TEXHONOMMI 1 NPUKNaa-

NIEHHOe MCKaKeHWe MHGopMaLUmMn: B pesysibTaTe MOryT HOM MaTemMaTmkK. Paboyas nporpaMmma AUCUUNANHDBI
BbITb yNyULEHbl eAVNHUYHbIE 3HAYEHWS NapaMeTPOB, Bbi- 51.B.04 «O6bEKTHO-OPUEHTUPOBAHHbIE S3bIKN U CUCTe-
wealmne 3a npegenbl MUHUManbHOO UM MakCMalb- Mbl MPOrpamMMMpPOBaHMA» 41K NOATOTOBKM MArnmcTpos.
HOrO 3HAYEeHN . Ky6aHb: ®IEOY BMO Ky6TY, 2018. [DNeKTPOHHbIN pe-

cypc] URL: https://infoneeds.kubsu.ru/infoneeds/file_export.

JINTEPATYPA do?fid=3687032.
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