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KHAPHUI (dan noxropa (DSc) miccepTamusicn AHHOTAIHACH)

Jucceprannd MAaB3YCMHHHT A0BapOAHTE Ba 3apypanrd. JKaxouna
eTaku HHGOKOMMYHHKALMOH TapMOKNAp Ba TH3MMJIAP MHHOBALMOH COXAMAp
OmnaH TeXHMK ¥3ap0 GoFIaHraHnurd axGoOpOT-KOMMYHHKALMS TEXHONOIMs-
JIAPHHUHT TYPJIH BOCHT&apy Ba €YHMIIApPHIa HHTETPAlMSUIAHMINH XaMAa TYpJ
HyHa/MuUTapna, JXYMIAaH CaHOAT KOPXOHANApH TEXHONOTHK Kapa&HnapuuM
GomKapHn, TPaHCHOPT, KHIUIOK, XY Ka/MTH, IDKTHMOHH Ba Gomka Hyrammuiapaa
MacodamaH MOHWTODHMHT KHJMII aNOXMAR aXaMMAT kach aramyn. Pueoxnaxran
MmamnakaTnapfa, »xymnamaH AKUI, Iepmanns, ®pannms, XKany6mit - Kopes,
Snouus, Poccua Ba Golka MamnakarTiapaa XaBgumi KOpXOHAIAPHH MOHMTODHHT
KWIMIIHHAT SHTH TEXHOJNOTAATAPH Ba YCYJUTapHHM KY/nam OpKalnH HHAYCTPHINa
HINaTHNaAWrad EHFUH Ba 3KOJNIOTAK XaBQUIH BasHATIADHH aHWK/AMI BA OJIMHM
ONIMIN YYYH Y3NYKCH3 MOHWTODMHT KHJIMHITa KaTTa 35TH00p kapartrmMokna. 1y
KvXaTpaH EHFHHra Xasduu rasnapHH Ha30paT KWIHIIHHHT CaMapaliH yCyJUIapHHA
HID1a6 YURMIN MyXHM aXaMHAT kach 3TMOK/Ia.

JKaxoHAa KOpPXOHANAPHAHT MaXa/UTHii EKM XyNymaWil Kynamiiapra 3KONOIMK
TabCHPHHHM HA30paT KWIMOI, TEXHOTEH Xapaktepard (aBKyJOANAry BasmATIAp
TENICKOMMYHHKALMIOH  TH3MMJIADH  ODKQIH  OrOX/IaHTHDHHI,  CHMCH3
TeXHONOTHANAPTa ACOCNAHIaH MOHHTOPHHT KWTHIN TH3HMIApH Ba YCYJUIApHHH
Hunab yaxkum wiMult acocnapu ApanuMokaa. By Gopana, skymnanan asToHOM Ba
aBTOMATHK  PAgHOMOHHTOPMHI KWIHII TH3HMIAPUHMHT  KYJUIaHAIHIOHTA
acociiaHTaH  ra3-KHMEBMH O0BeKkTNap KypWIMAIapuMHM  Ha30paT KHIMII
YCY/napHHM, HKIHM INAapOMTJIApPH Y9yH OSHI Kam XaTOJMKIH Macodaman
PanMOMOHHTOPHHT KWIMI YCYJIH, KHMEBUH Ba ()H3MK MapaMeTPNapHH aHMKJam
YUYH MIUOHWIH YHMBEpCala CEHCOpMM MOAY/UIaDHH HIUIa0 9AKMIND, wy Owmax
OMpra  pajMOMOHMTODHHT  KHJMII  aBTOHOM THIWMJADHHAHT  arMapar
KOMIUICKC/IADH Ba YHHAT KOMNIOREHTJIAPHAM ApATHI, XaBQna o0nexTnapRH
MapKaIAMITHPHATAH  Ha3opaT KW yYyyH MARIyMOTIAPHK  Y3aTHO
TapMOKJIAPARM KypHII TH3WMIIADHHH WIWIA6 IMKMDIHH WIMHE acociiam 3apyp
xucobnanany.

PeciyOmaxammsga HMuia0 uMKapMil  KOPXOHANAPHHMHT XaByM ras
Tamnamanapy Macodaii MOHMTOPHMHI CHIHANM3ANMA TUIHMIIAPHHH MAKCAIUTH
TAaKOMWUIAITHPHIT2 HYHATTHpWIraH Yopa-TanbMpJiapAy aMmaira ONMpUIIra,
KyMNnagaR, CHMCH3 alOKa TeXHolormanap &paammaa Macodalad Y3TyKCH3
HasopaT Kuiunl, KHME, HedTh EKH ra3s KOpXoHanapHja XaBuM uerapasuit pyxcat
STHIAOMIaH KOHLIEHTPAUMmIAPHHH MacodanaH aBTOMATHK pPagHOMOHHTOPHHI
KHMMI TH3MMJIZDHHHE HILT20 YMKMLIra anoXuaa IHTH0p KapaTwiMokna. 2017-
2021 #unnappa Yabexucton Pecny6imKacwny sHaga PHBONUIAHTHPHIN Gymda
Xapakatnap CTPaTerwacHaa, ' >KyMianaHd,  «...ax00poT-KOMMYHHKAIIOH
TEXHONOTHAIAPHH HKTHCON, HWXTHMOMH CoXa, GOomKapHm TH3WMIApHTA XKOpwi
sTwmmm» ‘Basudanapu Genrmnanran. Masxyp Basndasiapau amanra OMMpHLL,

¥s6emmwron  PecryGmnacn  [pesagemmmmmr 2017 jomm 7 derpanmarn  NM-4947-con  “Vsbexncron
Pecybmuoncins sana punowresmipian 6¥itna Xapaxatnap crpareraxcit 1y rpronmn”ra Qapuorm
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KyMJIagiad, W2l <MKapMIl KopXoHanapHia EHFWH Ba 3KONOTMK XaBdum
BasHAT/IAPHY aHHKJIANl Ba ONWHM OJMII YCY/UTAPWHE MLUIA6 9WKMI, y3NTyKcus
MOHHTOPHHI KWITHII YCYJUI2PH Ba aBTOMATIALITHPHITaH KypHIMANapuHH spaTius
MyXpM Basudanapaan 6upu xucoGnanany.

V36exncron Pecnybrmkacn IlpesumenTununr 2017 wmn 7 despangarn
[Tdb-4947-con «V36exncran Peciybmikacusn keituHri pusoknanTupyn 6¥iinga
XapakaTiap pactypu Tyrpucupants, 2017 ¥mn 21 wmonparu TIP-5066-con
«(aBKynoaa Ba3sMAT/IApAA OTOXJAAHTHPHIN Ba GapTapad KWIHMIM TU3UMIAPHHUHT
CaMapafopTHIHHH TyGpaH ommpum 6¥itnda qoparnap TyFprcrHaanty ®apmMomnapy,
2017 #mn 2 wonparn TTK-3030-con «QaBKynomna BajUST/IApAaH axo/M Ba
XyAyDIapHA XMMOS KWIHMII COX2CHOa MYTaXxacCHCIapHH Taffiépnail TH3NMHHMHT
KeHMHTH TakoMwinamrTepnm 6Vitmaa dopanap Tyrpncumanrun Kapopn xamza
Maskyp <¢aommstra TerMuUTH GomKa MeBEpHM-XYKYKMH  XyXokaTnapaa
Oenrananrad BasudaNapHM aMaira OHIMPHINra ywly AHCCEpTalHA TAQKUKOTH
MyafifH Japakaga XH3MaT KHIagH.

TaaKHKOTHHHr pecrny6auKa -GaH Ba TeXHONOIHAIAPH PHBOKIAHHEMIN-

HMHT yCTYBOp ByHanunuiapra Mocaura. Maskyp TaKuKoT pecrybnmuka dan pd i

TEXHONOTHANMAD PHBOXUIAHMIIMHMHT IV  «AxOGopomiamrmupum Ba ax6opot-
KOMMYHHKALMOH TEXHONOTWANMApDHY PHBOMNJIAHTHPHIN® YCTYBOp HyHanuum
Ronpacuaa GarkapunraH.

HuccepTaumn MaBlycH 6¥iiaua XOpHxKAil HAMHI-TAAKHKOTAAp mapxu®,
Hupycrpuana HINNATIWIROHTaH EHFIH Ba 9KOJIOFMK XaBG/H Ba3HATIAPHH aHMKITAID
Ba ONAMHM OJMIOTa TOKCHK Ba EHFHHra XaBUmi ra3fiapHM Ha3opaT KAIMIIHM
YTYKCH3 MOHHTOPHHI KWIMII yCyJUIapH, aBTOMATANITHPHIraH KypHIMalapyHK
ApaTHIira KapaTWiraH WiIMUH-TagKMKOTNAp JKAXOHHMHT eTakuH HWIMHi
MapKainapH Ba ONMH TawIMM Myaccaca/lapHia, Wy xymnajaH, Institute of
Electrical and Electronics Engineers, Massachusetts Institute of Technology
(AKILI), Nanjing Kelisaike Safety Equipment Corporation (Xuroif), Mocksa anoka
Ba HMHOOpMATHKA TEXHMKA2 YHHBEDCUTETM WiIMHii Mapkasy, «AHAmMTHK-TC»
MWK, «OIIT3K» akimonep sxkamustu (Poccus) Ba TomKeHT axGopoT
TEXHOJIOTHANIapH YHHBEPCHTETH, TOWKeHT AaBNAT TEXHHKA YHMBEPCHTETHHAA
(V36exucton) xenr KaMpOB/IH WiMHiL TaIKHKOT MIUIapH oNHG GoprnmMokaa.

CeHCOp/IapHHHT HOYM3HK AVHAMUK XapaKTepUCTHKANApH MUt YHKwwIrasH,
KMHETHK NapamMeTpiap KOHKYPEHT 3¢ ekTHHHHT ce3r¥p JarduKiapra TabCHPHHN
Gaxonamw KypcarKHWIapHHH TAKOMW/LIAIITHPMIN XaMAa KYPWIMANapUHA ApaTH
MyaMMoJIapHTa OHJl KaXOHa ONHO Gopwiran TaAKHKOTNAp HaTIDKacHAa Karop,
JKymnagaH, KyAMAard  wiMHii  HaTiDKanap — OJNMHTAH:  a30aHaIMTHK
KYPWIMATAPHUHT  CENCKTHRIMIUIMIMHY  KATA/IH3aTOD/IAP acoCHAa AXIUMiam
ycymiau (Columbia University of New York, Institute of Electrical and

2 fycceprauna MarsycH Giita Xoproxest wivmit-ranxpxoTaap mapxy S.Nakata, K. Takemura, K.Neya. Non-linear
dynamic responses of a semiconductor gas sensor: Evaluation of kinetic parameters end competition effect on the
. sensor response. — Sensors and actuators. B (chemical) 76 (2001), Ph. 436441, R.S.Morrison, Sensor and Actuators,
12, 425 (1987), G'upel W., Schierbaum K.D. I/ Sensors Actuators. B. 1995. Vol. 26-27. P. 1-23, Alterkop B..
Parkansky N., Goldsmith S., and Boxman R.L. / }. Phys. D.: Appl. Phys. 2003 Vol. 36. P. 552-558 Varghese O.X.,
Malhotra LK. /1 J. Appl. Phys. 2000. Vol. 87. P, 7457-7463za 6 g TKHreH.
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Electronics Engineering, Massachusetts Institute of Technology, CIIIA, Bunuuua
MWLM TEXHUKA YHHBEPCHTETH, YKpaHHa), BAKYYM TEXHOJIOTHA/IapH &phammma
TEPMOTUIATHHA 3MIEMCHTNApPra KATANM3aTOPNAPHY KOILam GHilaH TepMOKATANHTHK
NaTYHKIIApHA TaHI0BYaHNHUI HHA AHTH KopHmManap acocuna
TaKOMHNAMTHPHITaH («OITIT3K» axkupoHepink aMusTH, Poccmsa, Mmwumi
AKANEMWICHHMHT  MONeKkynap Ba aroM ()M3Wka HMHCTMTYTH, benapyce,
M.B.JloMoHOCOB HOMMAary MocKBa IaBNAT YHHBEpPCHTETH, POCCHA), HAHOTYpAArH
HAHOCTEPXCHM KYN KaTnawyiM NaT4MKiapH, WYHAHIOEK TANapHH TaXJmi
KAITyBYH TH3NMIIApH HOuta6 uuwiral, (Waseda University School of Science
And Engeniering, Seikei University, Vacuum Metallurgical Co. Ltd., Japan),
NONKUMEp a3 naTiMKiiapu MacCHBJIApHHNM YTKa3Mm YJYyH Ofjui, uxdyaM CypoB
ycynu vmnab aukunran, (University of Toronto, Canada, The University of
Manchester, Besmko6puranis).

Ayu€na nunab umkapum coxanapunaru xasgau 06seKIIapa ra3 axpanam
XapalHH  HA30paTWHM  macodamad MOHMTOPHHT KWIMII  TH3HMIAPHHH
TaKOMWUIANTHPHI B2 KypWIMaIapHH sApaTHml OYiiMda XaTop, »Xymuladan,
Ky#ugars YCTyBOp HyHanuuuiapiia TafKMKoTIap o6 GOpHIMOKAa: aBTOHOM Ba
2BTOMATHK PAIMOMOHUTODHHT TH3HMN2pH EpAaMuia ra3-kKHMEBHI oObeKTIapHHI
Ha30paT KIWHMIUHMHE SHTY camapaiy YCy/UIapMHM WILTab umkem, macodasui
MOHHTOPHHT KWIHIUHMHT MHHMMAaJ1 XaTOJMKKA 3ra NMPEHM3HOH YCyNMHH HILTal
YMKUI, Ta3fiapHUHC Gu3MK Ba KUMEBHMH XYCYCHATJIEDMHM aHMRjlam yIyH
CCHCOPJIN MOHYJUIADHHH MuNa® u9WKMIU, TypNM 4acToTa guUanasolIapuia
HUUIOBTH PaANOMOHHTODHHE KypPHIMaCHHM SPaTHII.

MyaMMOHNKT Ypranmiranank napaskacu. MHIyCTpHAiA MIINATHIATATAH
€NHFHH Ba IKOJIOTHK XaBGuIK Ba3UATAAPHH AHMKJIALL BA OJJIMHH ONMILTA TOKCHK Ba
EHFMHTa  XaBQNM  rasnapH¥  Ha30paT  KWIMLL,  aBTOMaTNALITHPHIraH
KYPWIMaJIAapUHA SpaTHIl MyaMMoOJapHra KaTop MoHorpadusnap Ba jXypHaiap
MaKonanapy GaFMuUUTanTaH. VY3mykcu3s MOHMTOPHHT KWIHII Ha3apHACHHWHT
puUBOXITaHMIMAa 6Hp Katop onmmnap: Williams D., Ross MacDonald, xamaa
M.E.H. Amrani, P.A. Payne, R.M. Dowdeswell, A.D. Hoffman, Hspaxm 10.A,,
Tepacumos W.IT., Kosgo B.A., Crsmko B.A. Ba Gomkanap WMl TAOKHKOTIAp
oym6 Gopraniap xamza KaTTa Xycca Ky LLUraHap.

Pecny6bnukaMuana MacodafaH pagMOMOHMTOPHMHI KHWIMIIHH Ha3apii
acocNapHHY TaKOMIWUTAIUTHPHIN Ba Xycobnam ycyyurapuiy Howvia6 yukum 6yiinda
6Mp XaToOp ONMMMIAD WIMHH TAAKAKOT MILTapuHH onnb Gopuinran, xymnangad,
akanemuk T.J. Pamxa6oB TOMOHHIAH ra3nap AATYMKNAPH TYTUIAHY YTKA3UIN YIYH
oJUIvH, MXYaM CYpOB yCyau MIWIA0 umKwiraH. ByHuHr y4yH ynap opkanx Buu
KYTIpUTH OCLWUIATOPNApH TYPTTa KaHa/UIM TH3HMMH JIOHRXAnamITHpHITaH Ba
Kypunras. lOcynGexos H.P., AGaymnaes JJ.A., Hasapos A.M., Cepuxbace B.A.,
A6aypaxmaHoB J.A., Caxubos IILJ{, B2 yNapHUHT IIOTHMPA/IaPH TOMOHMIAH
TEPMOKATANMTUK AIIMAUTTAPrHIApHUHT Xoccanapu acochpa ras
aHaNM3aTOPNapHUAT TaHNAI KOOHIMATHHM OLUMPHIN yCY/UTapH Rinal YMKMNraH,
HedTh MaxcynoT/iapn OyF/lapAHY aHANIU3 KAWTYBYH KypHIMa SpaTHITaH.

Coxara oM TaOKMKOT/IAD TaX/iMNH UIyHH KYpcaTauvikd, Oa&H 3STANraH
MINAPHUHT HATIDKACHTa KYpa ylap acocaH MOHHMTOPHMHT TH3MMIIAPHHHHT aifpHM
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TIapaMeTp/IapuAK TAfKVK 3THIN, CHIHA/UIAPHH KaiTa HUUIA yCy/UIapHHH MIuiab
YHKHIID XaMAa THAMAArk 6ab3u KypHIMANApHHHT (HaTIHKAap, MOAYJUIap, y3aTHII
KAaHamM Ba X.K.) XapaKkTepPHCTHKANapWHM sXUMnamra OarvoulanradH. Yoy
HIUIapAa aTpo-MyXuT NapameTpiapMHH Xamzaa xashau ofBekrnapaard
€HFHHJIad Ba NOpTIamifa Xasdna MopnanapHH aBTOMAaTIAWTHPHUAraH macodanu
MOHHTODHHT TH3HMHUHMHT OYyTyH KOMIUIEKCH KOpXOHanap (aoNusTHHHUHT
XYCYCHATNIapHHH Ba Y30EKACTOHHMHI MK/IMM IMAapOMTHHHM Xucofra onrax Xonja
€Tap/H Aapakafa YpraHwiMmaraH.

JAuccepranus TaIKHKOTHHMHT JHCCEPTaLMa GaXkapwiran o1l TanauM
MYACCRCACHHHMHI WIMHIA TAJKHKOT MOLIAPH pexanapu Gunax Gornmknurn.
Huccepramma TagxukoT# TomkeHT axGOpOT TeXHONOrHANApH IIMHIE-TaOKHUKOT
MIUIapH peXacCHEMHT NeA-7-423- «ATpod-MyXWTOQ TOKCHK, EHFMHra Ba
nopTiamra Xasdiu radnapsn aunxnam GyAvda macodama pamMOMOHHTOPHHT
KWIMI  TH3MMHHA  gpatmy» (2006-2008) maesycuparu JoiiMxacH IOHpacHia
baxxapunran.

+ TanKaKoT Maxcagy EHFHH Ba KONOFMK XaB(IX Ba3UATNApHHM AHMK/alil Ba
OJIFHHM OJMINIa MYJDKAfUIaHTaH TOKCHK Ba &HFHHTa XaB()In rasnapHu Hasopat
KITHIMHEHT Y3/TYKCH3 MOHMTODHHT KWIHID YCY/UIap¥ Ba IOKOPW CaMapafopiTi
aBTOMADIAIITHAPIUITAH KyPWIMaNapHHH HIlIab yukumuaay ubopar.

TamxaKoTaHAr Bazudanapn:

aBTOHOM Tap3Na PaJHOMOHHTOPMHT KHIYBYM TH3MMIAp BOCHTacuia ras-
KUMEBHI OOBEKT/IADHHHT KYDHIMANapHHH HA30paT KWIMII yCY/UIApHHM HMuUial
THKHD;

Y36eKnCTOH MK/IMM MIApOWT/IADHHM XHMCOOGTa oOfraH Xofija MacodanaH
PAlHOMOHMTOPUHT KWIMIIHUHT ONTHMANl AITOPUTMra acOC/IaHTaH Maxcyc
yCITyOuHH Hupiab gk,

PaIHOMOHHTODHHI TH3IMMMAA PaKaMIM CHFH@UIADHH Y3aTHII  YYYH
pazmoKaHaN TAINKHI 3THIL;

rayIapEHHT KMMEBUHA Ba (pH3MKABHIA MapaMeTprapHHM WINOHYIH aHMKOBIH
CEHCOpJTH MONYJUIADHHM HMIUIA0 THKMLL;

PagHOMOHHTOPHHT KHTYBYH ABTOHOM TH3UMIIAp anmnaparyiap
KOMIUIEKCHAapHHHHT KOMIIOHEHT/IAPHHH APaTHIL,

TEPMOKMMEBHIA KATAIMTHK AATYHKNIAPHUHT TEPMHMK MapaMeTpJlapy Ba akpaTa
OJTHII KOOWIHATHEM TaOKHK STHIL,

xaB}pim oO0beKTIapHH MapKasNIAlUTHPWITaH Tap3fa Ha3opaT KWIMOma
MyJ/DKA/UTAHral ManiyMOT/Iap Y3aTHIU TapMOKJapUHM KypHINTA OHJ aMamnwi
TaBCHA/IAP HILTA0 YMKHILL.

TamkukoTHUHr 06bexTn cudaTMaa Xar¢uu rasnap Masxyn Gynran uiuad
YMKApPUI  KOPXOHANApH, MOHMTOPHHIJIAIINA CHIHANM3AIMA  BOCHTaapH,
3/ICMEHTIapH OJTMHTaH.

TagKHKOTHHHI NpeAMEeTHHM MILIA0 YMKAPHUII KOPXOHANAPMHKHT aTpod-
MYXHTHHH  aBTOMaUIAlITHPWITaH  pPAgUOMOHMTOPHHI  KWIHII  YCyJUIapH,
aNropuTMIIapH Ba KyPHIMAIapHHH TAIOKWI STagy. ,

TanKuKOTHEHT ycyanaph. TagxukoTnap xapalHua aHaIMTHK Ba AacTypHit
TAAKMKOTIIAD YCYJUIapH, TH3NMJIap YMyMMl Ha3apHACH Ba TEXHMK AHMArHOCTHKA
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KHMIHII, 3aMOHaBHil PafHoaNioKa HA3apHACH, PaKaM/i¥ CHIHAUTAPDHH Ka#Ta winam
ycynnapsnad dofaaraHuITas.

TaaKHKOTIAPHAHT HAMUI SHTAINIY Ky iRdarnnapaax uGopa'r

SHI KMMHK XATONHK Ba IOKOPH CE3rHPIUK OMnaH aBTOHOM XaM/a HIIOHWIN
HuLIafiguran ycysm atpod-MyXUTHAH MacohaZiaH MOHUTOPHHT' KRUIHIL ME3OHIIapH
opKanu unuiab uKkuirax;

JOKOPM WIIOHWIWIMK, CE3THpAMK Ba XaiakutOapAomuMk 6mmaH Kenr
Xapopatnap dYerapaiapupga XaB¢uu ofbekTnap atpod-MyXuTHAaarH EHyBYaH
Mojnanap XaKMAaru ManIyMOTJapHH Xaiin 3TMID Ba uuuloB Gepuiora MMKOH
Oepagurad aBTOMaTHK MOHMTOPHHT KWIMII annapaT KOMIUIEKCH TabMHUHOTH
€pnamuna ApaTWIray, '

V36eKNCTOHHMET MKNHM IApOMTIAapHAA He(Th Ba rasHM kaliTa WOUIAm
KOpXOHanapha xasdu o6nekTiapHy Maco)aiaH MOHMTOPHHT KHITHIT THIWMUHK
camapany MIWIATHIN MHTPEIUEHT YCITyGH acOCHIa HILNa0 THKMIIran;

KOHCTPYKTHB Y3rapTUprHuHi KYajall acocuia Y3GeKMCTOHHHHI MKMM
HIApONT/IapHAa CaMapany Ba HMIIOHWIH HIUIATHI YYYH TEPMOKATATMTHK AATIHK
Wb YMKWIraH;

VabexucTonsuur  TypmM  MMHTakanapuna  xaegnu  o6BeKTiapHm
MapKa3alWrad MOHMTODHHI KWIHLI KOPNOpAaTHB TAPMOFHHH APaTHII YCYNiH
acocJjiaHras.

TagKHKOTHUHI aMIHil HATIDRAIAPH Ky Augarunapaan nbopar:

V36EeKHCTOHHMET MKNIMM [UApOMTNApHTa MY/DKANNaAraH  aTpod-MyXuT
TapaMeTpNapUHHHT 3HT KHYMK XaTonukaa Oepasran aBTOMAaTHK Macorba.nau
PanMOMOHMTODHHT KAMMIN CaMapajop YCYNiu HINab THKHATaH;

paKaMN¥ PamMOCHIHANIAPHH y3aTHI 26,95 MI'I| YacToTa acochaa ApATHITaH
Xagyn OOBEKTIAapHH DPAIMOMOHMTODMHI KWIHII TYPT KaHA/UTH ABTOHOM
ABTOMATHK KYJUIaHHIIAra acoCaHraH aTtpod-MyXHTHH YITYKCH3 HA30paT KyUIHIL
TH3HMH UTJ1a0 duKunTaH; .

KOHCTPYKTUB Y3rapTHprud acocnga Y30eKHCTOHHMHT MK/TMM [MapoOHTNapura
MOCNAUWITHPHATAH  SXUMAAHTaH  XapaKTepPACTHKANMH  IOKOPH  CEJICKTHB
TEPMOKATANHTHK JATYMK HIWIA0 quKunray;

TEPMOKAaTAMMTHK AaTyvkiap Kyanam acocuga xasduu oOwnexTnapHu
MapKaAIITHPWITAH MOHHTOPHHT KWIMII KOPIIOPATHB TAPMOKHH KYPHII YCYJTH
ApaTHIraH.

TaaKUKOT HATIOKANAPHHHHAT HIICHUIHINIH, TalKuKoT HATHRATAPHHUHT
WIIOHWIMNTH aBTOMAaTHK MacoafiaR PalHMOMOHMTOPHHT KMITHII CaMapanop
ycyau uupia6 YHMKWIraH, pakaMid JHMCKDET CYPOB TH3HMH QITOPHTMH,
TEPMOKATANINTHK CEHCODH TNapaMeTpNlapiHA XMcoOnam, MHTPEIHEHT YCyjiu Ba
XHcoGnauuiap  OPKATH  TEPMOKATAMTHK ~ CEHCODH  2BTOMATHK  Y3NyKCH3
PanMOMOHHTOPHHT KIITHI YCYIUIapH GHIIaH H3OXJIaHaIH.

TagKHKOT HATIDKRNAPHHHAT Wwimnii Ba amamuii axamusta. Tagkukot
HaTIDKANAPUHUHT WAMHH aXaMIITH TEMIEPaTypa Ba raiflapHAHT KEHT JUHAMMK
WanasoHMAa TYPAM XWigard TepMOKATAIMTHK JAaT4HKNiap Ba CEHCOPIH
Mofy/inapiaH KeNyBYH CHFHA/UTADHH ONTHMALTALITHPHITaH aircpHT™M G3itmga
KafiTa MINAIMra acOCNAHTaH XaB(UM TaVIaPHM MOHHMTOPMHI KWIMII WIU1ab

9



WHKHITaH SHTH YCYNAJA MOHWTODMHT TH3MMH CH(paTHHM oumiimu HMKOHVMHH
Gepuimy Gunan 6axonanamy. = o

. _ TaKMKOT HATWDKANAPWHMHT aMamuil  axaMHATH SpaTWTaH THIUM
VY36eKACTOHHMHT MKIAM IIAPOHTHAA XaBTH OGBEKTNIApHN KOMIUTEKC PaBHOIZA,
Y30K BaKT JaBOMHJA YTYKCH3; IOKOPH aHHK/INKIA MOHHTOPHHI KWL HMKOHWHH
bepamn. Tusumpa ymEuQuKauMAnanraH kaGyn KWIMID KaHATH, PAIMOKAHAIIAD
6yitnab axGopoT y3aTHIIHMHr 3aMOHaBHit paKkam/¥ TEXHONOrHsUIapH TaTOMK
STWINIH Tydaim yHM Typnm XaBH KaifTa WIUTIOBYM KODXOHANapia Moo,

aBTOHOM paBHII/a Ba TE3KOP XO//a KYILNall MyMKHH.

TagKuKOT  HATIDKAMAPHEWMHr  JkOpHMit  KuawHMmM.  Macodanan
MOHHTODHHI KWIHLI KyPWIMaNlapH Ba ycyiapu Gylinua OJIMHraH HaTHXanap
aCoCHJIA:

EnFUHNaH oroxXjanTupin Gyiivma TomkeHT TeleMMHOpacHAarM Y3YyHJIHIH
6yitua 375 meTpNM aBTOHOM paMOKAHATM MyaisH BaKT OPANMFHAA aNloXHMia
MIUIAHIHraH aNTOPHTM acocHia CaMapaii PaTHOMOHUTOPHHT TH3HMH «PTYM»

" BYKna xopuit sTwiran (Y3dexncron Pecry6nukach AXGOPOT TEXHONOTHATAPH
Ba XOMMYHHKaUMANIAPHHH. PHBONUIAHTUDPHIN Basupnurkuuur 2018 iun 8 mroHarn
33-8/4153-con ManmymoTHOMacH). Hamwxama 26,95 MIm HacToTa pakammH
PaiHOCHTHAIHM  aBTOHOM  Y3aTHMII YCyNHHM KyJUIall OpKand  &HFMH
CHTHAIH3aIMACH YIYH Capd XapakaTiapHH KaMaifTHpHII MMKOHKHY Gepran;

aBTOHOM pPAJMOKAHANHM KJJUTaraH Xonja Xamia WHIPEOUEHT MOHMTODHHT
YCYMH acocHga TEPMOKATANMTHX CEHCOPSH, 4 KaHA/M Ta3HM KaliTa MILIOBYH
CTAHIMAHHMHT  PANUOMOHHTODHHI TH3MMA «Avaton gaz avto» MUK,
«Gazkompressor-Servisy MWDK, «Rahshona-H.H.» MUK, «Buyuk Boriy-Valiy»
MWKnapna kopu#t smwiran  (Vabekucron Pecnyonukacu  Ax6Gopor
TEXHOJIOTHANAPH Ba KOMMYHWKALWAIADWHM DHBOXTAHTHPHID Ba3HDTHTHHUHT
2018 #mn 8 monparv 33-8/4153-com MawmiymorsoMach). Vivuit TamkakoTnap
HaTIDKacHAa XaB(ny ra3 HCHHH aHHKNIAI CHATHHH OLIMPHII BA FaxiapHH CH3HO
YHKHIIHHH aHWKMAIHA TENANITHPHU, KO0 YMKApHIA MUl KapagHupa
XaB()CHI/TMTHHH OIIMPHII HMKOHHHH Geprax;

EAWIFM Kyhum woxoGyanapuma 6GMp BaKTHMHT y3MOa Tra3CHMOH
apanalMaNapHUEY TYFPUAAH-TYTPH HAMYHACHHH pAJHOMOHWTODHHT YCYNH
acocHaa Y36eKkMCTOH INApPOMTHTa MOC/NAHTAH TEPMOKATAIMTHK CeHCop GmnaH
Y3/lyKCH3 Ha3opaT KWIHII aBToMoOmwinapra ékunru Ba rai KyWdIl Iiaxofuacu
«ALEKS PLYUS BIZNES» MWKra xopuii swnran (V36ekucton PecryGnukacu
axGopoT  TEXHONOTMSIADM BAa  KOMMYHWKAUMANADMHM  PHBOXJIHTHPHII
BasHpruruHuHT 2018 tinn 8 monpmarn 33-8/4153-con mawymoTHOMacH). Minmuit
TAAKAKOT/IAD HATIKACHOA fKKA TapTHONard MOHMTODMHT TH3HMHM acoCHEa
aBTOMOOWILTapra EKWIFM Ba ra3 KyHum maxo6uacn Gup BaKTHUHT ¥3HAa Ha30paT
KAIMII  KOPXOHA TEXHHK XOAMMIADMHMHI WINMHH Ce3WIapiH  Japaxazia
OCOHNAIITHPaNH, KOPXOHA MEXHAT PeCypCIIapHHM Texam HMKOHUHH GepraH;

ONTYK CHMTHAMNAPHHM Y3aTHII YCyAM acOoCHMAa MOHMTOPHMHT TH3HMHAA
KyJNaHHIaQMran yHEBepcan ceHeop monynu «PTYM» IVK, «Avaton gaz avtoy
MUYX, «Gazkompressor-Servisy MUK, «Rahshona-H.H.» MWK, «Buyuk Boriy-
Valiyn MWK, «ALEKS PLYUS BIZNES» MUXnapaa xopri 3THATaH
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(Va6exucron Pecny6:mkack AXGOPOT TEXHONOTHUANAPH Ba KOMMYHHKAIHSUIAPHHH
PHMBOMUIAHTHpUID  BasupmurvHuur 2018 #mun 8 wionparu  33-8/4153-con
mawTyMoTHOMacH). FUmMuii TagkukoT/nap HaTKacHOa YHHBEpcan CEHCOPJH
MOJIYJIH aCOCHIA MOHMTOPHMHT TH3HMHHHHI ¢YHKIHOHAJUTMTHHM KeHTralTHpHI,
HaTIKaapHHHHI HUOHWIMTHIHHY 1,5 MapTa ommpum HMKOHHHH Gepran;

V36exkucToH HK/IMM INAPOWTH YUYH wIUIal YnKWwraH TEPMOKATATHTHK
CeHCOpJyiap rasHM Kaiita MuLlam 3aBoauna GeBocHTa Tamnab oyMm ycyan Ba
HMIUIa6 YMKWITaH paguC MOHMTOPHHI TH3MMMHH TAKOMH/UIAINTHDHII YCYJIH
«Avaton gaz avton MWK, «Gazkompressor-Servisn MWK, «Rahshona-H.H.»
MUX, «Buyuk Boriy-Valiy» MWK, «Aleks Plyus Biznes» MWKiapaa sxopuit
atunrad  (Y36exucton Pecny6nmkacn  AxGopoT  TexHOJIOrwAnapH  Ba
KOMMYHHKAIMSUIADUHA PUBOXNUIAHTHPHIN BasHpivrAHuHr 2018 fimn 8 wmonpmarn
33-8/4153-con mannymoTHOMacH). VINMuit TagkAKOTIAp HaTibKacuaa Gwimocura
TasHd TaWilall YCYAWHM TAKOMMWUIAIITUPHIN OPKAM CEeHCOPHHHT HIUIam
XapopaTH OpanuMFMHK 4YeT 3J1 aHaloriapuiaH Hucbaras yudaml XaTOCHHH
KaMaiTHpHIN UMKOHMHY Gepras.

TagKHKOT/Iap HATHXAMAPDHHMHT anpobaumsich. Maskyp TaOKUKOTHWHI
Hasapwii Ba amManuii HaTwkanapu 4 Ta Xankapo Ba 18 Ta pecnyGimka wiMmit-
amanuii arbKyMannapa Mabpy3a KWIHHIAH Ba MyXOKamazaH §TKasHiraH.

TagxMKOT HATIKANAPHHHHT JILJIOH KRIMATAHIHIH. TaokukoT MaB3ycH
6yiinua xxamn 46 Ta wiMuit mm won 3TWmaH 6Ynu6, xymnapan YzGexncron
Pecnybnukacu Onuif arrecrauua KOMMHBCCHACHHUHT OOKTOPJIMK
IUCCepTauMsIapH acocHil HATIDKANAPHHM HOMN JTMIITA TABCHA JTHITAH MWIMPLH
Hampnapza 21 Ta makona, 18 Ta pecrny6imaka Ba 3 Tach XoprpKuil XKypBannapaa,
HaWp KWIHHraH, Xamaa 1 1a OXM yuyH spaTwira [acTypuil BocuTanapHu Kain
KWINLI ryBOXHOManap# ONMHTaH.

JdnccepTanuauuur Ty3wIumM Ba Xaxkmm. ducceprauus kuphm, Georra
606, xynoca, ¢oinanammwiraH anauétnap pylixat, wiosanapman HnGopaT.
HuccepTauuaHuur Xaxmu 150 caxudaHn Tamkwi STany.

JAHCCEPTALHS HIDHHAHT ACOCHIA MASMYHH

Kupmm KuCMMOQ AMCCEpTALMA MMM MaB3yCHHHHI Joymapbumra  Ba
3apypauTH acociab GepuiraH, TANKMKOTHHHT MaKcall Ba Basudanapy, o0BeKTH Ba
npenmetn Gemrmna6  Gepwiraw, VaGekmcron PecnyGnmkacm  ¢au  Ba
TEXHONOTHAJIAPH DPHUBOMUTAHHINHUHHHI YCTyBOp HYHANMMDUIApDHTA TANKWKOTHUHT
MOC/IHTH aHMKJIaHTaH, WIMHH AHIMWIMIH Ba amanuii HaTwKalapH, OJIHHraH
HaTIXATAPHAHT HILOHWIWINTH aCOC/IAHTaH, OJIMHTAH HAaTIKaTapHUHT Ha3apwil Ba
aManMit axaMMATH 04M6 Gepuirad, TANKHKOT HATHXANAPMHM aManueérra JKOpui
3THII pYHXaTH, HAlp 3TWIrAH WULIAD Ba JUCCEPTALMAHHHI Ty3wmmu 6yiuda
MabJIyMOTJIap KEJITUPHWITaH.

JuccepTaudsaHUHT “ATPOQ-MYXHTHH MOHHTOPMHT KHIMII 3aMOHABHIi
ycyanapu Ba TH3uMaapn” Ae6 HomnaHran GupHHun Gobupma arpod-MyXuTHH
MOHHTOPWHI KWIHID YCY/ITapH, IWIYHHMHTACK, (aBKyJnoAna Ba3UATIADHH
MOHUTOPUHT KWIHI OpKAN¥ OMArHOCTHKA KHWJIHIK B2 TaXMUHMAM YCYJIapH
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KeITHpWIraH, XaB(IH rasflapHd MOHWTOPHHT KWIMID 3aMOHaBHH TH3HMNapH
TaX)IUl KWIMHTaH, MOHMTOPMHI KWIHII TH3MMJIapH YUyH ra3 CEHCOpJIapMHHHI
TacHudIAaHUIDM Ba Typnapn kypub uyukwmad. Macotdanas MOHHTOPHMHT KM
TH3UMIApH Y9YH MaBJIyMOT/IaDHH Y3aTHII TapMOKJIapH ¥pranwirad. MOHUTOPHHT
KAJTHII TH3UMAAPH YIYH MabJIyMOTIapHA Y3aTHII TEXHONOTHIapHTa Tanabnapau
TAJWT KHIMII Ba Ypradm  YTKa3sWITaH. Vixkaswmran aTpod-MyXUTHH
'MOHHTOPHHI' KWIMIIHWHT 3aMOHAaBHH YCYJUIapH, KypWIMANapUHHMHI WWIapXH Ba
TaX/TWINIAH TAOKHKOTHHHT Ba3Hdanapy mMakUTaHTHPWIraH.

Baxapwnran mmnap 6yiinda Kylinaarmiap YpHaTuig:

MOHHTODHHI KWIMII KyHAMmar¥ acocuii amanuii AyHamuIUIapHH Y3 nuHra
onafy: arpod)-MyXHTHHHT XO/ATH Ba YHra TALCHP ITANMTaH OMIIIAPHH Ky3aTHIL;
aTpod-MyXHTHHHT * XaKMKMIt XOJIaTH Ba YHMHT H(QIOCTAHHIUH [apaKacHHH
Gaxonam;, 6y/many MyMmxuH 6¥aTar HQNOCHAMWIUIAD HAaTIDKacHZarW arpod-
MYXWTHHHT XOJIATHHH TaxMuniam Ba 6y xonatau 6axonam.

MOHMTOPHHT KIWIMII TA3HMIAPH TAbCHP 3THI OMWUIApH, HdrnocraHTHpH
Marbanapu Ba TAECHpP 3THID KyNnamwuapu 6ylimga GyimHauu. YnapaaH 3HT Ky
HIUIaTHI2OUTaHIapy HHTPEAMEHTIM MOHMTOPHHT KWIHIU, HYKTaBHH CTaHOHAp
MaHGaNnapHH MOHHTOPHHI KW/IHII Ba (a3oBuii MORWTOPHHT KMIHIL XMCOGIaHaTH.
V3 ‘HaB6amMna, MaBAYMOTNapHH yMyMiaumrTupHm Gy#uua XaBdn¥ 3oHamapaa
aHTponoreH MaHOa- TALCHPHHH JIOKA/I MOHMTOPHHI KWIHLI, XyAyHOui Ba sioxan
'aHTPONOrcH TAECHPIIAPHH MMIIaKT MOHHTOPHHI KWJTHIIIa 2)KpaTWIanu.

Cudarny onepaTHB Ha30paT KWIHII YYYH 3aMOHAaBHH MOHHTODHHI KWIHIL
TH3uMIapy TaOMmit Ba aHTponoreH KenmHOG HWMKMIUIArH atMoctepa TapKUOHHHHT
KHMEBHHM TapxUOHHU Ky3aTHIX (H3HK-KHMEBHIl yCyJUTapHHM KeHr Kysutalymm. By
X0Jiga axkTHB 3O0HAIAW Ba YpraHwiaguraH oOBEKTNApHM HA30paT KWW,
IIyHHMHTAeK, TAXKpUGa MabyMOTIapHHH Kafil 3THIUHM ama/ira OmHMpa OJMaUraH
pamHoMeTpHKk  Kalymnnam-y3aTHID — anmaparypack — GHnam  JKMXO3NaHraH
PafHO3NIEKTPOH BOCHTAIAp KY/UlaHafurad MacodanadH MOHWTOPHHI KHJIHII JHK
Kynait 6¥namu.

MOHHTODHHI KWIMIIJAH acoCHif Makcag anoxufa xasduiap TyprapHHH
Kysatuln OWiaH WIyFy/JUlaHaO®MTaH TYpnM HAOpaiap Ba TamIKWIOTIAPHHHT
HHTEJUIEKTYan, axb0poT Ba TEXHONOrHK MMKOHUAT/IAPHHY GHPIIAIITAPUIL aCOCHAA
¢asKynomna BasHATNIADHM aHMK Ba WLIOHWIM TAXMMHJIAII YIyH MabJlyMOTIapIi
TaxguM 3T XucoOnaHamy. MOHMTOPHHI KWIHII MabIyMOTIapH TaxXMHHIaIl
YYyH acoc 6Ynub Xu3MaT KHnagH, YHHHT HATHKacua KaH#algKp oObexT, xomuca,
Xapa€HHHUHT 6§ nakak XONaTH XaKHAArH THNOTETHK MaBIyMOT/Iap OJTMHAIH.

Xo3dprd BaKTAa Xas(uIM Ta3apHHHT MOpT/alraya KOHUEHTpauHICHHH
apMKNalMral MOHMTOPUHT KWIHIN TH3MMIADUHK KypHUI YCYJUIADHHHHI KATOp
Typrnapa MaBxyA. JIekMH ynapaaH Ky IMIHWIMry 10Kopy Hapxra sra (3KCIUTyaTalHoH
capdnapHM Kymrasga), 1'}"me yHAdUKaLMAIaHMaraH, WyHUHTAEK, (yHKIHOHAN
€Tap/u 3Mac.

Hesipnn 6apga MOHmoanr KWIHMII TH3UMJTapH YXian QyHKIMOHAT TY3WIMa

~BYiuYa KypHiIag, Y Ta30aHAIN3aTop/Iap KU CeHCopIiap, MablyMOTIapHH Y3aTHII
Ba Kalyn KWMII TH3MMM Ba MakJyMOTIapra MnuioB Gepyil TH3UMHHH ¥3 H4HTa
onagy (1.1- pacm). MabmyMOTIIapHHM y3aTHIL Ba KaOyn KWIMII TH3UMH OHp Heda
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ycysuiapaa Oaxapwuimm MyMkuH. By CHMM, pagMOKaHAUTM Ba  ONTHK
TH3HMJIAPHUHT TypiapH 6ymaums mymxus. Lllysusraek, 6up Bakraa Gup Hewa
MaBIYMOT/IAPHH THIUIAW YCYJUIGPMHH Y3 WyHMTa onagurad kombumamusutaHTad
MOHHTOPHHT KWIHLI TH3UMJIADH MaBXy/.

/ Cencop
Manaymoraapra [  Manarmoraapim ysatum )
HII0B Oepam {anoia xamaxw) [ F

Cencop

1- pacmM. MOBBTOPMHT KIIHI TH3HMMHHAT TY3RIMACH

MOHHTOPHET KITAII TH3MMMIAPH RUUIATANUIAH aNoKa KaHAMIAPHHYE Gaxonam
YUYH anoxyaa y3aTHI TH3HMIIADHHHMHT KYPCAaTKMUIAPHHN EMOHIAMNIINTA TYPIH
OMHIUTADHMHT HMCOMil XapaKkTepUCTMKANApH Tax/mwi KWIMHIAH. YTKaswiraH
Tax)iun KYpcaTmpxd, uuuab uuxapum o6bexTnapuparn XaB(uHM ralnapHMHT
omraH KOHICHTPAOMACHHA AHMIUIAII Y4YYH §3 asTOROM  MUIUIAljWTaH
paguoKaHANMIAH GoiNaNaRuNT IHT OITHMAN XHCcoGianam.

Mesépuit XyxoORaTIap Ba PAMOTYNKUHNADHHHT TApKAIMIOH HHNA30HIH
XoccanapeHy Ypraumu Kypcatauky, GyKaponap pagMoanoxkacH YIyH akpaTiwiraH
27 MI'n YacTOTAaNap AMNa3oMMAaH ¢oiiganavmm 38T omruman Gymams. By
IVanasoHAa PAgMOTYNKHHIAD Y3aTHII AHTEHHACHAAH EPYFHK Hypura. yxmani
TY¥py Tu3HK GYiinta KaOyn KIHO aHTEHHACHTA TapKanami.

EpHMHT SrpWIMTH XHCOOTa OJMHTraHHZA TYFpH KYPHHMIN MacodacHHH
Kyitnnaru gopmyna 6yituua xucobnam MyMKuA:

Ry = (VH; +/H,) O

6y epaa Hipa H, — yzarmin Ba Kabyn xunumm HyKTanapHna aHTEHHaHMHI
OCHNHII OaNaHATHIUTApH.

1lly 6nnan 6up Baxraa Cr-Bn paguoTynkes 11 metp atpodmaary y3ymwidkka
ara 6ymnu 6uwian epHH aitnanu6 YT 6unan ep cuptn 6yinab Tapxana onagH, 6y
yHra TYrpd KYpuHHMID 30HaCWAH Y3OKPOKKA TapKammmra (ep YCTH TYIKHHM)
umkon Gepanu. PagnoxypuHmm 30Hack OyHpa Kyimparm ¢opmyna 6yimga
XHCOGIAHMIIH MyMKHH:

Ry = (VH; - Hy). @

Anoka Macoacu atpod-MYXHMT CaTXMiaH AHTCHHAIAPHWHT YpPHATAIH
GanaHpTHKNApH,  YpHaTHWI  HYKTacHHMHT  Teofie3nK  GanamusmKknapH,
AULNATWIAOUTAH aHTCHHANAD TYp/iapH, HypNaHWID NONAPH3AUMACH (FOpH3OHTaN
€KH BEpTHKAN, Y3aTKMYHWHI KyBBaTH, KaOyn KANHMII HyKTacHIard XaJak@riap
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CaTXH, ajoKa TpaccacajarM TYCHKMApHMHr 6ymnud, WiIaTWIaIMraH
MOMIY/ANHAAIANI TYPH Ba XaTTo 06-XaBo mapoutnapura Gornuk 6ynanu.

Tazin TaXmn KW TYIIyHYacH YpraHWiraH, MOHMTODUHT . KM/HII
TH3MMMIApH Y9yH ra3 CEHCOPNAPUHHHAT T2CHK(UIAHMIUM Ba TypJapH KEATHPHUITaH.
Kypcaranrankn, xymiab Xo/uiapia Y3rapTHprawiap Tapkubui NaTdukiIapHUHF
KHMCMH Xpcobnanam (2- pacm).

X »Iaextp
e . | e; e | ‘carEan
AN FTprapras b 2 TR [ od 3T TUPIRA fo
Yamgm | | .
TAKCED |

2- pacm. JaTUAKHHHT YMYyMHH KYpuHAINH

Vpuaranranky, sumEsult aTIHMK TapKUOHIA HKKHTa Y3rapTUprua GYmumm
MYMKHH, ynapaas Gupuirapcy KAMEBHMHA peaKIMsIap SHEPTHACHHU Y3rapThpamy,
MKKMHIECH 3Ca TEpMOdJIeMEHT OYmu6, y HCCHKIMKHH JJIEKTp CHrHanra
y3raprupany. By §3rapTEPriaiapHEHT KOMOHHALMACH KMMEBHH peakiuara xasob
TapUKacna SNeXTp CHrAanHu epanuran ac600 — kiMEBHit JaTunk XpucobnaHam.

Xasnp rainapAM MOHMTOPHHT KHIMII TYp/M YCYJWIapH Ba HINATHIMII
#iyouiapura acocnaHTaH XaBQMM radflapHH MOHWTOPWHI KUNMIUHMHT 3aMOHaBMH
TU3AM/IAPHA TaX)IKTE FTKa3WIraH. TepMOKaTATHIHK CEHCOPJIAPHHNT aB3J/UINKNApH
TABKMUIAHTaH: YpHaTHIN, XanuOpliall Ba MUUIATMIIHAHT ONMUIMMIH, KaTra
XHM3MaT KWIHID MY[HZaTH, FIaCT HapXMW, TYPAM ramuiapra KanuGpram UMKOHMATH,
YaHIrnA  atMocepaiarm IOKOPM MINOHWIAIHIH, OWMIHPWITaH Xapopamiap
[IapOHIIAPHAArH OKOPH HINOHWIWIMTH, HAMIIUK, XapopaT Ba GOCHMHHHT
y3rapuuUiapra Kasm Ce3rMpNHTH, KYymna@ yrnesojopoiapsm (yrnepon Ounman
BOAOPOIHUAT KUMEBUH GHPHRMANAPHHM) AaHMK/IAI MMKOHHATHA.

TepMokaTarmiAK AATYUKHEHT HILTAMY FasHHHI OKCHIAHHITHIA HCCHIJIMK
SHEPrHACHHAHI QOKPUTMIIM NPUHOMIAFA AacoCNaHraH. YWICTOH KYmpHru
&pHaMHAAry IATINK XapOPATHHHT Y3rapUINMHY FasHUHT KOHUCHTPALMACHT ‘TYTPH
nponopunoHan GYnran curnanmra yaraprupamy. KoHCTpYKTHB XHXaTAaH [ATIUK
KaTA/H3210pra YpHATHITaH KU3KLI 3eMeHTIapy iy GTimry — pedepeHc Ba akTHB
3fieMEHTNAPAAH Tamkw TonraH (3- pacM).
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3- pacm. TepMOKaTANHTHK CEHCOP BA YHHHY 3JIEKTP cXeMacH

Macodana MOHWTOPHHI KMIMII TH3UMIGPH YYYH MablyMOTIapHA Y3aTHII
TAapMOKJIapHl, YNAPHUHT TaCHU(NaHMINHM, MINATHII Typnapu Ba ycymunapu KYpuob
YMKWIraH. YHHHr AKyHNOa MOHATOPHHT KHIIMII TH3HMJIAPH YIYH MakiyMOT/IapHA
Y3aTHIN TEXHONOTHATApHTa TanabnapHH Tax MUl KWINII JTka3uirasd.

HOucceprawpuigur  “Ta3 apanamiMajapn  KOHDEHTPAaUMSLIAPHHHA
PAXHOMOHMTOPHMHT KHJIHUI TH3UMIADMHW KyPHII NPHHUHAIUIADH Ba YHAHI
KOMNOHEHTIAPH NAPAMETPJIAPHHM TAHJAMHAHC acocHii mesomnapn” ne6
HOMJaHraH MKKMHYM GofMpaa rasHMMr YHMKHO KeTHMHM HaslopaT KWIMIN
MacopagaH paqHOMOHHMTOPHHT KWIMUI THM3MMIADHHUHI aniapaT BOCHTalapura
Kylmnanuras acocuil Tanabnap kesrupwirad. Kesrupriran Tanabnap Ba TamkuK
KWIMHTaH MOHHTOPHMHT KWIMII YCYJ/UTapH acocuaa macodana pagHoMOHUTOPHHT
KWIHII TH3AMHHE KyPHID KOHQHIYPALMICH HUDIAt SMKuIras.

MOHMTOPHHT KWIMLIAA TH3HM YYYH TAHNAHTaH TYNKAWIAD AMANa30HHHUHE
XoccanapUHH TSXTWI KWIHI §TKaswirad, 6apkapop pagMOCHIHANHA TabMHHIIAN
6¥itMua TaBcHANap acOCHAA anoka MacohacCHHM aHMITAUIHHAHT aifpuM Xucobrapy
amanra OIMPWIraH. Arap KarTa ajoka Macodac YqyH TPaKTHHHT KydafTHpHIOH
kam 6¥ynca, YHM KaTTa Ky4aifTMPWIUIM aHTCHHaHW TaHIall, KOaKCHal
KabeJTapHMHT Y3YHJIUTHHH Ba MOC PaBHIIIA CYHMUIMHM KamaiTHpum GuriaH
owmpuw 3apyp. YpHATWIraHKH, YJIETPAKMCKa TYJIKMHNap €phamuna camapany
anoKa ydyH y3aTkmd Ba Kabysnmaruu aHTeHHanapu opacujia TYCHKCH3 TYFpH
KYpHHHII JIMHWACHHY TabMHHIALT 3apYP.

Anoka MacoacHHH OWIMPANHraH HyHANTHPWITaH aHTCHHaap KYJ/UTaHTaHa2
loifreuc DpUHUMOMra acocnanraH @peHens 30Hajapy  TYLIyHuUacHJaH
dolinananwiras, yHra MyBoHK MyXHTHHHT Ky3Faui etu6 Gopamuras xap GHp
HYKTaCHHUHT ¥3¥ HKKWIAMYH TYIKHHIAp Manban 6Yynu6 konagd Ba HypnaHHIMI
MaiIoHK 6apua MKKMIAMYH TY/IKMKIAD CYNEpnosuuMac chdaTtHia KapaTHIIH
MYMKHH.

Xucobnamuiap Ky#unaru gopMynanapra MysodHK JTrkasunras:
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R= ,—2—% 3)
R=173 ,1/f§%, O

dpeHeSHUHT TacouKIamuga, R paquycmn Ba S + D macodany QpeHETHUHT
SHpHHYM 30HACHra TymaauraH Gapua Ty¥cukaap 3Hr canGuit TabCHpHH KypcaTaiu
(4- pacm). Kesrrupunran xucobnamuiap 6y#finga uoua® umkpiaguraH THSHMHHHT
GepwmaH mnapaMerpnapupad anoka Macodacuun 30-40 kunomerpnapraua
TABMUHIALT YHYH aHTeHHaHWHT OCHNHIL Gananminry 30 MeTprap onuHIH.

Vsarxara R m ‘Kaﬁjmam‘i
S g D

4- pacm. dpenesn 3oHacH

3y Kypwmuznap Ba 3aBoffiap o0BEeKT/IapUHUHT Mypakkab uH(parTy3nnmach
maponTnapHaa KalyJUlaml aHTeHHacHra curHan 6up Heua Typam HynnappaH
Keagu Ba Typnu dasaiapaa KYIWWIagH, ITYHHHI Y9YH CHUTHAIHMHT CaTxXH
KaOynanl aHTeHHacH aTury 1-2 MeTp cypriraHyaa 103n1a6 MapTanapra y3rapumna
MyMKkiH. By ‘Xonpa kabyn KWIHII AHTEHHACHHHHT YPHATWIMIOM HYKTacHAA
CHTHAJIHMHT CaTXJIApHUHU ¥/T9aminap yCy/u 61iaH amanuii XapakaT KUIHLL 3apyp.

TepMOKATANMTHK CEHCOp/ap KY/UTaHaIuraH HHMPEAUEHT MOHHTOPHHT KH/THLL
YCYJIATa acoC/NaHraH Muuiab yukunras yciuy6 épmaMuga 27MIn anana3oHpary ¥3
KaHamAaH ¢QoiganaHwiagurad, [OyHHHIAEK, [AWCKPET pakamiM  Ccypos
anropuTMAnal  ¢olnanaHHNagMraH PaJMOMOHUTOPHHT TH3MMMHMHr  6nOK-
cxeMacH HIINa6 yuKwirad (5- pacM).

TannanTad pagMOMOHHTODMHI KHMMII TH3MMHHM KypHIl YCY/AM KyHuparx
axaMHUATIH aB3aUrMKIapra GormK: §3 panMoxaHanuaaH doiipanaHvm xucobura
épaamMyH TH3HMIAD Ba TEXHONOTHANAPra TH3NMHHHT HIUTAl ABTOHOMIIMIH Ba
GOEMK 3maciurH; mepudepHs KypWIMANapDHHHHT CHMCH3 YJIAHMIOHN CaHoar
OOBEKT/IAapHHMHT  Mypakka6  uHQpaTyswIMacH  IDapoMT/Iapuia  KyJaii;
PamMCCHTHATHMRT NacT KyBBaTHOAH QoliaaHuin 9eknanrad MIUTAll pajiiyCHHH
Gepamy, 6y JMEXTPOMArHHT MOCTAMIYBYAHINK Ba aKKyMyJATOpnap 3apaguHHHT
paupoHan capqUIaHHII MyaMMOCHHH eday

~dyxaponap ANMNa30HKMOA PaKkamIi CHIHaUTapHH Kabysm KWW Ba y3aTHL
yayH ~ HOUIaTWIAOWTaH  JpraHWiral Ty3WIMDI — CXeMalapd  acocuia
PATMOMOHUTOPUHT KHITHII TH3UMHHHHT KOMIOHEHTIapH MILTal YMKMWIraH, YHHHT

HOuIam TaBcHH KeSTTHPWITAH.
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Mapxaiaii Gomxepys oy1sTH Heprgenn KyperMack

5- pacm. PaHOMOHMTOPHHT TH3AMAHRHT 6I0K-CXeMaCH

JaTaukHH ynawm yIyd AXIIATaHrad XapaKTepHCTHKANHA MOLYJIHHHI Ty3WIHID
cxemacu unwiab yuxmwiran. JAaTINKHMHT YMKMII CATHAMH amMmMTygacu 0 paH 2
Braua yHTepBanga Yarapagd. By CHTHATHMHT caTxy MIUIOB Geprim Y4yH eTapii
aMac, WIYHMHT Y4yH cxemara 2,5-5,5 Bny aMmiuTy[auy OffMIN BA YHH KeHMHTH
APVra Geprm yuyH §3rapMac TOK Ky4aiTUpriuy KHPHTWITaH (G- pacM).

' : | APVma
Harax ’ Azparam | Varapnaac rox | Arim
cxeMacH Kyqafirapres
258
Tasyamoxr |12 B
Suoxa

6- pacm. CercopJit MOXYHHHY G10K-cXeMacH

Kyuafi THpHIu cXeMaNapHHUHT MULTAMHY Tax/Ii1 KW B2 JaTIAKIIapHUHET
3NMCKTP YMKHI NAPAMETPJIADMTa TABMMHOT 32FDKMDNApHiard TOKIIapHHHT
TALCHPHHH TANKWK KWIAl OaTUMKHUHE Y3WHM SMeKTp 3alDKHpiapH  Ba
Ky9aiTPrHMHUHT 3MeKTp CXeMacH  O¥fivda akpaTMml MacamacHHA KyHmM.
TamgKMKOTAAp KYPCATHMKM, YAdallnap NApaMETpPMapHAr OyIMIWIIHHE ONIMHH
ONUIT YHYH JATYVKAAH CHTHAN Ky4aHTHPrHYHIHT €p MOTCHUAAIA 6mnan ynwlm
NOTERLMANTa 3ra 6ymvacnuru xepakx, qymm repuoxa'ranu'mx namrmap xoxopn
CesrupaMKKa sra, 6y ceHcopIi Mooy nfIpg TINT T CIICY 1.-
Tydaitnn CHUTHaNHM EPYTIMK OpKaj i rathy
KPATHIN CXeMacH KupHTHIraH. Ha




OPKAH ¥3rapMac TOK KydakTtnpruunra Gepunagn, 5,5 Braua xygaitrupyunamy, 6y
APYumHr HOMMHaN KHDUIU NlapaMeTpiapy Yerapanapupa omamm.

MOHHTOPHMAT KWIMIN TH3MMIADMHM KyPHIIZ2 TYPJIM Tanal KunMHagura
Macananap, MyXMTIap Ba Ky/JIaHHID IJAPOWIIADH YYYH JAaTIMKIIapHUHT
xOccanapyeH YpraHdIl Ba TAxuHNl KW acocHpa H,, CO, CH; Ba Gomka
TypJapjary €HyB9aH Ta3jlapHi aHEK/Iall yayH caMapai# cH(paraa, CHHaMamapHM
TEPMOKMMEBHHN  TOUWI KWIHMIOHA MIUTATAfMIaH TEPMOKATAWTHK CEHCOP
TAHWIAHTAH, YDHATWITAHKH, TEPMOKATANIMTHK CEHCODP VY30EKHCTOH HKIIHM
mapo¥TAapuAa HODIaTMm yJyH Oomka Typnmapra kaparasga 3apyp acocwit
ap3a/NIMKIapra 3ra; ypHaTtvil, Kanubpnamn Ba MINNATHLIHMHC OUGMAUIAIH; KaTra
XA3MaT KWINI MYAOATH; NacT HapX#;9aHII4 aTMocdepamar¥ IOKOpH
WIIOHWIMNHTH; OIMPHWITaH Ba DacT Xapopariap IIApoOMTNiapHaars IoKopH
WMOHWIWINTH; HAMAMK Ba XAPOPAaTHAHI V3TapHIUIapHTa KaM Ce3THpJIMTH,
6GOCHMHMHT ¥3rapHIUIapuTa KaM Ce3THp.

Oucceprammanunr “Xapdum raznapus MacodagaH pPagHOMOHHMTOPHHT
KAIAI TH3HMBHEHY aNNapaTAap KACMHHE MILIa0 9HKAN Ba ApaTHm” 1eb
HOMIAHATaH yIuHIH 606112 pATAOMOHHTOPHHT KIWIMII TH3HMUHMHT pazpoKaHand,
TE3UMHMHT HOUIAMMHK Gomxapmin GiokH, Kabynnam-HazopaT Kwimm G6riokxd,
mapkasuit Gooikapumt nynasTH, nepudiepHa ONOKM Ba CCHCOPM  MOMIYJTHH
GOMKapHI TYTYHHHM MWl YAKMII KEeJITHPHIraH, MyHUHrAeKk 6y OnokiapHHHT
MIUTa0 YHKWITaH OPEHUATIHAT CXeManapy GeprraH.

WinaG 49uKwIraHn MOHHTODHHI KWIMIN TH3MMHHMAT Oapua TapxuOuii
KOMIIOHEHT/IADHHM APATHINA MCTHKGO/UM KOHCTIPYKUMANAI YCYJUIapura amain
KwvHmu (7- pacm).

Koncapyxapaman:
uerS omms yeyToapit

4
Cressatecom KoRCTpyrs-rex ogorix
MACANATAPHIT ST PAZCARARBPIOL €LOT

! ! 3

}

Quencerrznapapo Sormmnun
E onmpnm 103 cunpImm : MEIROMYINS KAMANTIDHIT

7- pacm. McTBKO0/UTH KOHCTPYKIUHANAI YCYUIAPAHMHY TY3RIMACH

TU3MMHUAT MakIyM BakT HHTEpBA/UIApHAA [MCKPET WULIAUIMHHHT ac
yory6u umuiab auxwirad. By ycnyGHAET anroputmn Ourra 27MI'n mactoTana
TYPTTa Kabynnaruy-y3aTKAIapHHHT 6Mp BaXTAA UDDIAINH, aKKYMYAATOPJIADHHUHT
Texamnn caphura uMkoH Gepamy Ba cxeMaTHK GKapUNHINMHY COANAIAITHPAM.
By anropurMaa umnam anropuryu 20 MUHYTHH TalIKivl 3Tagy, 6y BakT AaBOMAZA
y3atknanap 10 cexyHamadH uuutafiay. ViaTkuunapHMHr uuptamm xap 6wp 20
MBHYTHAZ  Mapkasull  GOmKApHII  MyAsTH  y3aTHII  KypHW/IMacupaH
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HYPNaHTHPWIAZWIraH MMIY/IEC OPKAIM CHHXpOHNAITHpHiamd. Ilepudepns
Y3aTKMWIapDHHMHT Talivepnapy 6y HMIyNbC-CHEXpocHTHan OyfiMya Hiura
Tymupwiamy. CeXyHUIM BaKT HHTepBa/UIapd IAKDIaHTApHnanu: 10 cexynn
JaBOMMAA Y3aTKHUU aKKyMYJATOpJap OaTapeACHHMHI KyWIAHMIOMHA Hasopar
KWIMMI peXXMMHMAA HuDaiion, keimnrn 10 cexyHZ AasoMMAa - HATMMKAAH
MaBJIyMOTNAapHH Y3aTwiaf¥ Ba 10 CeKyHIIMK XMMOS HMHTEDBaIA Kenamd. 20
CeKYHO HIUIamAaH KedMH ysarkwwiap VYdamu. Keliun Mam opknm
TaKpopJiaHadH.

Baxr mHTepBajUlapH TaiiMeplapH Ba IMAKUTAHTAPrHWIApH CXEMaCHHMHT
HILINan BaKT AMarpamMmanaps 8- pacMaa TaCBHpJIAHTaH.

Tepudepns KkaGynnarwunapy CHHXpOHIAITHPUIN CHTHAIIApHHE Kabyn
KWIMII yYyH XM3MaT KWIAOM Ba CHHXPOHJIALITHPYII CHIHAMM ODKANH TaiiMep
YuKagu TYIIHPICITAHWOaH KeliuH xalymnaruy asToMatnk jqamu. By xarto nnab
KETHIUIADHUHI ONIMHH ONIMIU YYyH 3apyp Gynamw, GyHKM kabymarwa 27MI'm
yactoTajard Gapya CuUrHaUIapHR Ka0yn Kwiamy. THZHMHUHT aITOPHTMH
TaliMepnap Epaamupa Gepinany.

10¢ x10: '
t Heh =
OO e
laznanous
N I e .
- l_] J_llmmw o~
. [ [iocemnenee N
4enanaor

. - ___ r—l r]:mm -
Beo
8- pacm. BakT HaTepBANNapH TaHMepH Ba INAKIAHTHPIHUIAPHHHAT

BaKT AHArpaMManapy

CeHCOpnH MOXY/Tb YYyH BaKyyMIH ONTO3NEKTPOH acGobparn axparHmn
NPUHUMINAN CXEMacH, ONepauMOH KydJaifTHprHwnaphars yarapMac TOK
Ky4alTHPriMMHHHT CXEMAcH Ba TABMHHOT GJIOKHHHHT CXEMACH HIUAl YMKuWiIraH.
Illynnait Kwm6, TEPMOKATAIMTUK AaTYHK rajbBaHHK AKPATHII OPKAMH y3rapMac
Tox Kydalrupruyn Owian GornmaHrad, Gy Owian ywumr yruam Gyswmvnuiapn
MyaMMOCH €HH/IraH.

Hucceprawpsanmiar “Ta3  cencopfiapuuy  TalEpiiall  TEXHOJIOTMACHHH
vuLIab YEKMII XamMAa KOHCTPYKTHB Ba METPOJIOTHK MNapameTpiapHBEHA
xucobmamr™ ge6 HoMnamraH TYprTHHAM Gobuia ¥sura Xoc HMIIATHI
MAPOMTNAPHIA KY/NAHAOMraH TEPMOKMMEBHMI CEHCOPHHMHI KOHCTPYKUMACHHM
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mwiab YuKEm xamaa MOJIEpHM3AMANAl Ba KYMHUMMA HHIPEARCHTIIApHA
AHMKNIANI KEJITHPHITaH. BYHHHT yTyH TepMOXHMERHH aneMeHTnapgary GupnaMau
Yarapmapririapun  XpcoGnamnap Xamaa YyKYpNAIDTHPWITAH —TaAKHKOTAapH
¥TKasmwmraH Ba KeJTHPHIraH.

IlynvAraex, TepMOKMMEBHI! CEHCODHMHI mnapameTpflapy Ba GupiamMau
§3rapTHPrHWIaDHHHT XaTOJMKIApHHH Xucobnam Gepunran. Asnoxmpa atpod
MyXHT XapopaTH Ba GOCHMHHMHI YHTa TabBCHpHIa JATUHKHHHT YIIMaluiapu
KypCaTHIUTApHHUHT GOFMMKIMMIY Macanach KypHO 4MKMNTaH XaMOa KOHBEKLMA
bymxumacuHuHT Tabynsumscurn Xucobnam xenTupmarad. Ac6o6 kopmycurH
PEKOHCTPYKIHA KANTUII MCCHKIHKHMAT YTKAIWIHMINMEA SXIIHIIAL, HUT9A Xapopar
IMana3OHWHM KEHTaiTWpHIN, BHOpaiMAd Ba XaBOAArW HaHIJIM apanammanapra
GapkapopiTHkHN OmmpHIira EMKOH Gepau (9- pacm).

9- pacm. TakoMWINAIITHPAITAA TePMOKHMEBHI CEHCOPHHHT
TY3WIMaBHil KypHHHIIH

JaTaMKHUHT MOADI TPHELOMITM  CE3TMp  JJIEMEHTAa  aHMKIaHAJHUTaH
KOMIIOHEHTHH KATANIMTHK OKCHIJIAHMIIM KHMEBHH peakuMACHIA XpanaguraH
HCCHKIMK ~ MHKOOpH  Gyitmga raz  apanamMacHaars — KHOMpHIagTTaH
KOMIOHEHTHHHT  KOHUEHTpALMACHHY YndYaWra acocnaHrad. KoHcrpykrus
KHXaTOaH AaTYMK ¥3apo HMKKMTa ¥3rapMac PE3HCTOp OpKanH TEHIJIaHMaraH
Kynpuk cxemacH Oyfimya ymanran ymuall Ba  KOMMCHCAUHOH  Ce3THp
aneMeHTnapaad Tamkun Tonrad (10- pacum).

U
10- pacm. Peancropan TIID yAaHHIIMHNAT JJEKTP CXeMacH
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Cearup TepMomtatdHamu 3nemenmiapHuHr (TIID) crmparviapn Typmm
aKTUB/AVK J[apaXacHIM KaranMsatopnap OmilaH — Y/Mall SJIEMECHTH IOKOpH
lapakapga, KOMIIEHCALIMOH 3EMEHT MacT Japakalla KN KATIAMAM KOTUIAHTaH.
I'a3 paTyMKKa TYUIraHUGa 3JIEMEHTNapHHHT CHPTHOA TYP/M KHHCNH alaHTacH3
okcypraHul GYnu6 YyTamM, OyHMHr HaTwkacHaa JICMEHDIADHMRI KapIIHIHATH
¥3rapamu Ba KyTpHK MyBO3aHAT/H XOJAaTAAH YMKaJH, JAAroHajlNa ydaHaquraH
KOMIOHEHTHMHT Tapkulura npomopuWoHaN ToK nalino Oymami. YUukumiga
O/IMHANUTaH CHTHan Yiuaml Ba KOMIEHCAIMOH 3seMeHTnapmaru 20 mr/m’ra 1
MBraun xam 63nmaran ¢apkura Gormik 6ynamu.

p atMocdepa 6ocHMHHR Ba {,aTPOd-MyXHT XapopaTHHy ¥3rapTHPHII Xamza
MUWIIHBOAETMETP J TOKM KUMMaTnapuAM &3m0 omnu Ownan ynvamnap TYpKYMH
yrkaswnran. Xap Oup J xuiimati (MAgara) yayw nacmaﬁ TTIOHuMT XapopaTn
xucobnangn:

=[138’568 -1} 256,41
. )

KelirH xoHBekLus GpyHKUMACH XHcobnanmm:

PRV C g\
h(twp)=606,7324-J+(2,7315+0,011,,) —(2,7315+0,01) 45363,
= - (©)

= h(t,,p) cbynxxmmmnr KuitmMatnapy p OGocMMHM Ba fXapopar AronHa

u:ncananapura KEJITUpWITaHNAaH KeHWH YHUHT YuyH 4. 1- Kansan Ty3wigm.

1- xagsan
) KouBekunsa GyBKIMAEHAT KUiMaTIapHu
t, (°C)

-50 -25 o - +25 +50

p (MM.pT.CT: ‘ .
5 87,2 89,2 88,8 88,3 84,1
10 87,9 90,0 89,9 89,7 85,4
100 92,7 93,8 950 1950 89,7
200 94,8 95,8 97,3 97,5 93,9
300 95,8 97,0 98,7 98,6 953
400 96,5 97,8 199,7 99,5 96,8
500 97,1 98,4 100,4 100,6 97,5
600 ' 97,5 98,9 100,9 - 101,5 98,1
700 97,9 99,5 1014 102,0 98,6

11- pacmparu rpaduxman arMocdepa 60CAMH Y3rapraHnfa CHTHATHKHHT
HUCOATH/UIMIH KY pUHAIH.
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11- pacm. Kaiin srwiran t, xapoparaa h = h(t,,p) dyHKUusTHHHT P
f6ccumra 60FNIHK Y3rapHImy XapaKrepH

H,, CO, H,S, HN,;, CH, raznap, pakera éHWIFUCH KOMIIOHEHTNAapH Xamuia
Gomxa EHyBYM Ba mopriainra xas(uu ramiap TapkUGHHN aHWKNALI YYYH IOKOPH
CeJIEKTHB KATAM3aTOPJIapHH Taii€pnanl TeXHOJIOTHACH TaKOMWUIAIITHpWIraH. By
TEXHOJNIOTHA TEPMOKATATHTHK CeHcopnapiaH ¢olnananum OunmaH  acocnit
METPOJIOTHK Ba TEXHHK NapaMeTpnap O6¥iuua TakomMwutamITHpwiraH. ByHna
OJIMHTaH TapaMeTp/iap TEPMOKATANMTHK AaTdukiiap Tapkubugad TTIOHHHT Y3uHH
KOHCTpYKIMANA Ba Taliépnam Ky/UlaHafurad OyHEAAry Mawxyp yxmanuiapuna
KONMUImMaian.

Awpanasuit TKInu unpukaumsanam GyHKMACHAaH Yadam QyHKHMSCHra
MyBadpakuaTne YTkasmura umxoH GepaguraH TKCnn koHcTpykuMsaga xumé Ba
J7IETPOHMKAHArH  IOTYKJIapHMHT  KEHT  MMKOHMATIapumaH  doiiganaHnm
npurupmMgarn TXIHUHE CeNeKTHB/MIMHYM TAbMHHIAIIHUHT acll ycyiu Huwiab
YHKMITaH,

Huccepraupanvur “TagKMKOT HATHKANAPHHAHT aMAJHR MIDAATHIHIIN
6yiimaa TaBcmanap” ne6 Homuawran Gemmmum GoGmaa  V3GekucTam
Pecry6nakacHHUHI KOHYHYWIAK acocH, XaE(nu ramiapuu uoumnad QuKuaraH
MacodanaH MOHMTOPHHT KWIMHI TASHMHHHHT TYPKYM YMKApPIIHMIIH Y9YH TEXHHK
maptnapaM  Mupab guxkum 6FiuMua  acocwit koMganap Ba cTaHgapT/Iap
KeNTHDWIraH.

Mumna6é umkwnran tu3nm TomPTYM  kopxonacumaa 6emocura H=375
TeJIeMHHOpaa &HFHH-KYPHKIAIl MOHHTOPHHT KWIMII THU3MMM cudaTmaa
myBaddakuaTin cuHoBAAH yTau. TexHuk Taxung XapopaT AATYMKIAp Ba TYTYH
JaTuMiiapy GWiaH KMXO3JIaHTaH MIUTa0 YHKHITaH PagMOMOHUTOPHHI KHIIMII
TM3uMMOAH EHFMHTa XaBQum 3onanapna doitmananumnan uGopar. Tawmd
STWIraH pagHokaHangad doiigaraHnm O6WIaH MOHHUTOPHHI KHJIMII YCYJiH
aHbaHaBMil yCy/ulapra KaparaHia aB3aUIHKIapH, Gup TOMOHOaH, IOKOpM
WIIOHYNMNMK, GOMKA TOMOHAAH YMyMaH E&HFMH XaBQCHIIHTH TH3MMHHHHT
AP30HMAILNOIM XUcOoOJaHagy, JyHKY TesleMunopaga €HruH CUTHATH3AUHACH YIyH
kabesapHy ETKM3VIIHMHT KHMMHYMIMTH Ba HapxXM MabiyM. KypuinmaHuer
CUHORJIAPHHY YTKAINII YIyH AHTH UIUIA0 YHMKWITaH CEHCOPIM MOAYIUIAp Xapopar
BA TYTYHHH aHMKJIalIuraH AaTaniurap 6unad xuxosnaHraH. ajqbBaHuk axpaTHIL
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KWDHTHJITAaH CEHCOPNIM  MOLYJIHMHT  acl CXEMaTHK eYMMH  javamuiap
napaMeTpiapuHM  Oy3WIMmMHHHA ONOHHK ONHINra MMkoH Oepam, 6y Omian
MOHMTOPHHT KWIHII HATHKATAPHHHHI MINOHUTHITHIHHA 1,5 MapTara ommpan.

Vkaswiran xopul sTMuapHMHT Aurwmmrd PPTMpa &urmnra xasduam
BA3UATHH OfIAMHH ONMill YYyH aBTOHOM ABTOMATHK DPAAMOMOHHTOPHHI KHJIHII
TH3UMMHY GHPHHYH MapTa HILIATHITAHTHTH GYnmm.

Wima6 guxwiraH TH3MMHMHT aManHit  adsanmarm  pamvokaHanpaH
dolinananut xucoGnanamm, TyHKH MUHOPAHHHT Gananimiry 375 METpHH Tamkwi
STam, 6y EHFMHHM Ha3lopaT KUIMIN CHMITH TH3HMJIapH Y4yH KaGemu anoxa
KaHAUIApUHY ETKM3MIAA ¥3 MypakkaGnuinapura sra. YTKaswiraH CHHOBJIAp
opkanun  VabexucTon PecnyGnukacMHMHr Mypakkal  KOHCTPYKTMB  Ba
HH}paTy3suIMaBHil Y3ura xoc XycycHSTJIapHra ara 6yiran 6yrpait kopxoHanapuna
dykaposap ANManNa3oHy YyacToTanapnaaH goigananum GunaH yurykcus aBTOMaTHK
macodanaH  pPAIMOMOHHTOPHMHT  KHWIHIIHHMHI  MULTATWIMII  HMKOHHATI2PH
KeHralTHpUIraH.

KypcaTwnraH HaTIKanapHM  HUMATHAKMWIE  aBTOMatHKk  Macodajan
PATHOMOHHWTOPHHT KMIWII HaTiDKanapy Oyifirda AMArHOCTHKA KWIMII CHaTHHM
ompumra HMKOH Gepanw, Oy V3 HapbaTmma, KODXOHAZla HILIAPHHHT
XaBGCHINUTHHH OLUMPAIH.

IllyHuHraek, rasra MuUloB OepHmI KOpXOHamapkha Hmab gHKmIras
PaIMOMOHHTOPHHI KMIHII TH3UMHMHHUHT (PT) caroar CHMHOBNapH HATHXKaNapH Ba
YHMHT MIDYH NapamMeTpNiapHHX MUUIATHWIAQWTaH a3 aHanu3aTopnapn Ounan
HHUCOUH TaxX/IUH KenTupwirad. KypcaTunranky, KynnaHaguras TH3WMNAp CHMITA
ras aHaM3aTOpJiapura KHpaau Ba MoOun smac. By oMHn yMymaH rassu 9HKHO
KETHIIMHA HA30paT KHIMIra canbuil TabcHp 3TamH, YyHkd OyHnai rasun kaira
HULTaW KOpXOHanapu Mypaxxal ungpatysnnmara sra.

Humnatunagurad Poccnsna vunal umkapunraH Xo66ut-T Ba Iepmanusana
nowma6 unkapunrad Unor-6N  ras aranmusaTopnapuay Hwiad unkwirad PM Gunan
TEXHHMK XapaKTepHUCTUKANapHHH TaKKOCAAll KyiiHAarnapHy KypcaTau:

1. TH3NMHH KypHID BaKTHAACH 10TYK, 20 MapTaHH TAIIKMI 3TalH;

2. Tu3HMHHHT Ku3auMpanHinH BakTH 10 Ba 30 maprara kam 6Ymm (12- pacM).

Kmuapmn 16
BAKTH, 14
MIEXH.,
12
10
8
6
4
2 LA ¢ R
0 ) - AL
Monuropaar  Unor-6N  Xo66aT-T
TIIEMHA

12- pacm. N'a3 aHANH3ATOPIAPHHHHT KH3ANPHIN BAKTHHA TAKKOCIAM
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xypcarammEm 25

Monmropuar  Unor-6N  Xo66ar-T
TIEMH

13- pacM.YHKHII CATHATMHMAT KYPCATKAWWIAPHHY YPHATHANIG
BAKTJIaPHHUHT HucOHit napameTpaaphHaHT rpaduk Geprinmu

3. YMKHII CHIHANMHHHI KYPCATKMWIApHHH YPHATWIHLI BakTH 4-5 Maprara
TE3KOp, XyAAH WYHAAM KYpcaTKuwiap ras 10KIaMacH ONMHIaHHAa TH3UMJIapHHH
KafTa THKNaHHwmMAa XaM 65nm (13- pacm).

4. JKcIUTyaTalHOH XaTonuk 2 MapTara opTHK (14~ pacm);

5. PMra §puaTviran MoaepHH3anMANAHTaH JATYMKHHMHT aGCOMOT XaTomuTH
0,037%Hw Tamxun TN,

6. CranmapT TekMpHMImI ra3 apanalIMANApHHAHT YpTada aGCoOmoOT
XaTONMKNIapH  KyAuAarunaphy Tamkun 3tam: Xo66ur-T = 0,559%, nuwra6
gHKwIras PM = 0,055%, Unor-6N = 0,17%.

Yamammp 06
xavosEKRapH,
% 0,5

0,4

03 1

0,2 -

0,1 1

Monatopaar  Unor-6N  Xo66ar-T
THIAMA

14- pacm. Muina6 unkpnran tHseM, Unor-6N Tisumu, Xo66nr-T

TH3HMHAHHHI JKCIUTYATAIMOH XaTOIHIIAPH KYPCATKAYWIAPHHKHT
THCTOrPaMMAacH

YTxasmnran TAAKMKOTAAp Ba TEXHMK XYYOKATNAPHH TAXTHI KWIHII TAAKHK
KANHHAZUray KYPWIMANapHWHT KyHMAQard  3KCIUTyaTallHoH napaMeTpnapuHu

Kypcatan (2- xagsa);
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2- xanpan
OKCIUTYaTAUHOH ITapaMeTp/IapHH TaKKOCIal

Kypunmanap Howiab Unor-6N Xo66uT-T
Ilapamerp YAKHIITaH .
PMT
1. Xapopat auanasonu | -40...+55°C 0...+45°C -20 ... +50°C
2. ATmocdepa 6ocmu 84...107xIla | -200... +300xI1a | 84 ... 106,7xlIIa
3. XaBOHWHT 25°Cna98% |30°Cpma 95% 30°Cna%95%
HUCOHtHaAMIIHITH

Kentupunran mapamerpiapaad xam nuuiab uukwiran PMTHUAT ycTysHTA
Ba V36eKiCcTOHHMHT HKTMM MIApOHTNAPHIA OMHAPHITAH HILTAII XapopaTH 6yima
pexHMIU GoHIANAHHINTA MOCIAITYBYAHIHTH KYPHHAH.

I'VIT LI3MCHunr Xxymocacu Xucobra onuHraHuja uunal GMKEDIraH
TH3UMHHUHT Y36ekucroH PecnyGimkac XyOyAupa MHINNATHIMIOHHAHT aMankii
Tascusnapu kemrupwirad. CeHCOpA¥ MOMYJUIapHM o KoHWnamrrupam  Gyiinga
TaBCHsUIap aHMK/IAHTaH, MOJCPHM3AUMAIAHTaH  JAaTYUKHMHI  YImano
MaRTyMOTNAPHHA TAWI KWIMIAA JACTYPHH TabMHUHOTHMHT WOIOHUTHIMIAHA
Ha30paT KAAHI! MOvIab YMKWITaH pacTypupaH dqofiganaHwirad, 6y HaTKacHi
MaBIyMOTJIaPHUAT MIIOHWIIMIHEY 1,2 MapTara onmpau. JacTyp Maxcyc muiab
YWKWITaH Ba MuUIaTWiIagural JITHMHT HMINOH'WIMITATHHH Ha30paT KWIHID YYyH
JAcTypH TABMMHOT OPKANM KYII CORJTH JKCTIEPUMEHTaN MaKIyMOT/Iapra MIUIOB
Gepuin yIyH TaBCHA 3TWITaH. )

LHyHMHr ek, ONMHTAH MaKIYMOT/IADHA BU3YAUIAIITHPHII TH3HMHTa KeHHHT
TpaHcHAUMA Kwimnuim ¢m3uk  kaTramdwiapeu  (ocHM, Xapopar, rasnap
KOHUECHTpaUMsNapH Ba X.K.) Y/qamm yq9yH MIuiab YMKHAraH TH3HMHH KY/naHHmmra
TaBCHSLNAD KEITTUPHITAH.

KenmupunraH wmsa0 9uKWIraH Ba  MIDJATWIAJMIAH  TH3UMap
NapamMeTpiiapMHM  TaKoCHalll  MIDNa6  MMKWITaH = TH3MMHMHT  rasniap
KOHUEHTpPalMANAapHHH VIYAIHWHT SHC Te3Kop Ba 3Hr MNACT XaToMAiiapra
JranuruHy ueGoaiay, Oy rasHu Kalta uuuiam KypwIMaTapaHH HOUISTHIMIIALA
TeXHUK HYKOTHUUTapRM aHMUIamga Xap 6up o6bekr finnura 30 MaumHOH cymra
10TyK Gepumminu ucGornaimu.

Xarin oObexkTNapga 3aMOHAaBHH TENEKOMMYHHMKAUOH TEXHONOTHSUIAD
acocia MapKavIAIITHPIIIaH MOHHMTOPHHT KWIHII Y9yH KOPHNOPAaTHB TapMOKHH
KypHm ycynu Taiiu smwirad. Taknad 3Tunran KOpHOPaTHE TAPMOKHH KypHII
CUMMHMHUHT  AB3Q/UIHTH  YHMHT  THIUMJIMITHTH, . UIYHHHLICK, Va6exucron
LIAPOHTAAPM Ba Y3UTa XOC XYCYCHATNAPHIa MOCHALITHPHIIAH TAIIKHJI TOTTAH.
Takmd 3THNraH KOpNOpPAaTHB TAPMOK/NAapHM KYPHINAA TY3HIMA Ba TEXHUK
TabMHMHOTHH TYFPH TaHJalll €4YUMH KOPHOPATHB TAPMOKJIADHHHT aCOCHIH
ME30HNApH — (YHKUMOHAN TYNHKAHK, XaBGCHIHK, HULNAN HIIOHWIKIATY Ba peal
BaKT Pe:RMMHAA XONaTHHY MOHHTOPHHT KnHn 62kapiuiranipa Kaopanap sa ynap
Ha30paTHAArH TAMKWITIAPHUHI eTapiuda KaTTa XapOKATIADHHU TEXALTH
mymkuH. V'3 HaBGaTuua, 6y JIOHPXaHHHT Y3MHHM OKNam MYIIATHHH Ce3Mapii
KaMalfTUpULIT MyMKMH, 6y X03UprH MKTHCOOHH Ba3HATA JyAa MyXHM.
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XVJoCA

“Macodaiai MOHHTOPHHT KWIIHII YCYy/UTapy Ba KypHIManapy” MaB3yCHAarH
TeXHUKA ¢annapn NOKTOpH AvccepTaumsicn 6¥ituua onub Gopuaran TankMKoTAap
HaTHWKaCHAa KyHHparn Xynocanap TakInM 3THNaau:

1. Hedro-ra3 Ba kumé& coxacu 06beKTnapHHUHT aTPOQ-MyXHTHHH aBTOMATHK
PaIHOMOHHTOPHHI KWIMII CaMapaii TH3UMJIADHHM APaTHUl KOHUENLMACH
acoC/IaHTaH.

2. ATpod)-MyXHT NapaMeTplapMHHHT 3HI KaM XaTOJMKI2pPMHH GepagHraH Ba
V36exncTonmmr nknum 11apOKTIapUra MOCNAIUTUPHITAH ABTOMATJIAIITAPHITaH
Macodanan MOHUTOPHHT KI/THII CaMapaJTH yCYIMHH TaKOMIUTAIITHPHILTA XH3MAT
KHMATH,

3. PakawM pagMOCHTHAUTAPHH 26950 k1 9acToTaZa y3aTHII OpKanu
ApaTHnral xasau oGbeKTNApPHH aBTOHOM ABTOMATHK PAHOMOHUTODHHI KMJIHIL
TH3HMHHUHT KYJUTaHHLINIA 2COC/IAHTaH YCY/H aTpoh-MyXHTHH Y3NyKCH3 Hasopat
KWTHIN HMKOHHHH Gepamn.

4. [aramiotapuunr ynvamuapy Gy3WIMUUIADHHHUHT ONOMHH  ONAMIaH
yHHOHKAUHANAHTAH CEHCOPITH MOJIYJIHWHT YHHBEpCA/l CXEMAaTHK CYHMH aMalHi
Oakapunras.

5. Bowkapuin mynsTH, nepudepus KypwiManapy, CEHCOpAH MOIyJUIap,
TEPMOKATANIKTHK CEHCOPJIM aBTOMAaTHK TH3HMHMHHMHI Hasapuii XxucoOnapH Ba
aManuii ApaTWirad anmapar MaXMyacH Y3MyKCH3 PaJMOMOHHTODHHI KHWIHIUTa
XM3MaT KWIaH.

6.  V36eKMCTOHMMHr  IAPOHTHFA  MOCTAIITMDWIFaH  SXLIWIAHT2H
XapaKTEPHCTHKAIK JOKOPH CEJIEKTHB TEPMOKATANIMTUK CEHCOp rainapHH Hasopar
KUTHILHMHT CHGATHHY OLIMPHIUra SpHIIHITaH.

7. Vunab 4qukunraH TH3MMHHHC V36eKHCTOH KOPXOHANAPHUHHHI peas
IWIapOMT/apHaa MaKCai/lH CHHOB/IAPHUIa XH3MaT KuUJaliy.

8. Kwumk Typkywin wHuINat uMKApHIl Y4YYH SAPAaTHIraH aBTOMATHK
PaRHOMOHHTOPHHT KHITHII THIMMMHMHT TEXHHK ApTaph TafiépnanTaH.

9. Xapdm oOBekTNapHH MapKalNaITHPWITaH Ha3lopaT KHMMIL YCYJH
KOPIOPATHB TAPMOKHH KYpPHIlI HMKOHHHH Gepanu.

10. [luccepTaumsa MIUMHEHT HATWXATAPHHM HUUIATIIMIIMAGH HUIHK
HKTHCOAMI camapa fwmira xap 6up KynnaHran TOWKWNOT yuyH 30 MIH. cymaan
OPTHKHH TAILKHI 3TaAH.
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HAVYHBII COBET DSc.28.12.2017.7.07.02 IO NMPUCYXXJEHHIO
VYEHBIX CTENNEHEHX ITPY TAWIKEHTCKOM YHUBEPCHTETE
HH®OPMAIIMOHHBIX TEXHOJIOTHH

TAIIKEHTCKUHA YHUBEPCHTET HHO®OPMAIIHOHHBIX
TEXHOJIOIHH

NUCELIKHF IOPHIA BAJIEPLEBHY

METOJIbI 1 YCTPONCTBA JUCTAHIIHOHHOIO MOHHTOPHHI A

05.04.02 - CucteMn 1 ycrpoﬁﬁna PAgHOTEXHWKH, PaAXOHaBHIalHH, PAOHOOKALMH H
TenepracHHs. MoOwibHEIC, BOTOKOHHO-OMTHYECKHE CHCTEMB! CBA3H

ABTOPEQ®EPAT JUCCEPTAIIHH
JAOKTOPA (DSc) O TEXHIMMECKMM HAYKAM

Tawkent-2018
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KOMHCCHH npn KaGuneve Muns=crpos PecnyGankn VYiGexncran 3a
Ne B2017.1.DSc/T40.

Muccepraiys suinonyieHa 8 Tanike KTCKOM YHHBEPCHTETS HHGOPMALHOHHLIX TEXHONOTHA.

AsTtopedepar auccepTaumy Ha Tpex s3blkax (y36exckuit, pycckuil, anrmifickult (peatome))
pasMeiieH Ha BeG-ctpannue (wWww.tuit.uz) u va Hudopmaunonno-oGpasosarcnbiom noprane
«ZiyoNet» (www ziyonet.uz).

Hayqnulil xoHCYALTaHT: Apunos Xatipyana Kabunosuy
BOKTOP (JH3HKO-MATEMaTHYCCKHX HayK,
npodeccop

OdanaansiLie ONNOHEHTDH: Baxpamas Carayana Abaymnaesns

JIOKTOP (YIBHKO-MaTCMaTHIECKMX HAYK,
upodeccop, akageMHK

Cupgakos Wxomxou XaxiMoBHY
JIOKTOP TEXHHYECKHX HayK, mpodeccop

Hroramos Akman MypaTtosny
JIOKTOP TEXHHYECKMX HaYK

Beaymas opranmanus: AKNHORCpHAR KOMAaHHE (Y3IbeKTEIEKOM»

3ampma omccepTaumH cocTonTca «/Lf {/@2@18 ropa 8 /7 pa‘mcon Ha 3acCaHHK
Hayunoro cosera DSc.28.12.2017.7.07.02 npu TamxeHTCKOM YHHBEPCHTETE HHPOPMALIHOHHEX
Texnonorui. (Anpec: 100202, r. Tamkent, yn. Amupa Temypa, 108. Ten.: (99871) 238-64-43;
taxc: (99871) 238-65-52; e-mail: tuit@tuit.uz).

C anucceprawsefi MOXHO oO3HakOMMTsCA B MHGOpPMAUHOHHO-DECYPCHOM  LICHTpE
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MY TIE HAY4HOTO COBETA IO MPHCYKACHHIO

yueHsIx crenesett, . T.H., npod.

B.H. Paxumon
4eHbIf CeKpeTaps HAYYHOro COBCTA 110
DUCYKOCHHIO YHCHLIX CTENCHEH, AL T.H.

A. Abayxaiomon
3uccTHTENE NPEACCAATENA HAYHHOr0 CEMHHApa
npx HayuHoM COBCTC MO MPHCYAKACHHIO YHCHBIX
creneHelt, a.9-M.H., mpodeccop
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'BBEJEHUE (anHoTamus aHccepTamyn gokropa (DSc))

AKTyalbHOCTH ¥ BOCTPEGOBAHHOCTL TeMbI THCCEpPTalHA. B Mupe TexHHIecKas
B3aHMOCBA3aHHOCTL HH(OKOMMYHHKAUMOHHBIX CHCTEM C HHHOBAUMOHHOM chepoit
NpHBeNla X HWHTErpalHH COBPEMCHHBLIX HH(OPMaOHHO-KOMMYHHKALHOHHBIX
TEXHOJNOTKH B Pa3THIHbIE OTPZCIM — YTIpaRIeHHE TEXHOIOTMYIECKMMH MPONECCaMA
NpeqTpUSTHH, TPAHCHIOPT, CEILCKOE X034HCTBO, COMMANBHBIE H APYTHE. B cBA3M C
STUM JIMCTaHIHOHHBI MOHHTOPHMHT OKpYXaouleH Cpemsl SBASACH OOHONM M3
BKHBIX OTpaciied, B HacTosAIlce BPEMs ABNACTCA Pa3BHBAIOIMMCA H JOCTATOYHO
BOCTpeGOBaHHEIM HanipasneHHeM. B pasBuTLIX cTpasiax Mupa, 8 ToM aucne CIIIA,
Tepmanun, dpanums, IOxnas Kopes, Sinoumst, Poccus M Opyrmx crpaHax
ynensercs  6oNbiDoe  BHMM2HHE  ONPENENEHHI0O K OPENOTBPAIICHHIO
HHAYCTPHANBHBIX MO0KapOB M  KaTacTpod nNpH NOMOMMK  HENPEPHIBHOTO
MOHHTODMHIA ONacCHLX OOBEKTOB C HCMOME3OBAHMEM HOBEIX TEXHOJNOTHE H
yCTpoiicTs.

B Mupe npoBOASTCA Hay4HSIE MCCIIEAOBARHS, HANPABJICHHEIE HA KOHTPOJh
BITHAHHA BHIOPOCOB MpeANpUATHI Ha NOKATLHYIO WNH PETHOHANBHYIO 3KOJOTHIO,
TIpEAYNPEXACHHE TEXHOTEHHBIX 4YPE3IBBMMAHHBIX CHTyalMii C FOMOINBIO
TEJIEKOMMYHHKALHOHHBIX CHCTEM, pa3paboTKy METONOB M CHCTEM MOHHTOPMHIA,
OCHOBaHHBIX Ha GeCHpOBOHEIX TEXHONOTMSX. B 3TOM CBA3H aKTyansHbIM
ABNAETCA MPaKTHYECKCEe pEINEHHE TaKMX 3a3Ja4, Kak paspaGoTka METOHOB
KOHTpONIA 06OPYNOBAaHMA Ta30XHMHUECKHX OGHEKTOB HA OCHOBE aBTOHOMMEBIX H
ABTOMATHYECKMX CHCTEM DaJiOMOHMTOPHHTA, pa3spaboTka NpeOM3NOHHBIX
METOI0B THCTAHHMOHHOTO MOHMTOPHMHIA, AJANTHPOBAaHHEIX K KAHMAaTHYECKHM
YCIOBHAM peruoHa, paspaboTka yHHMUHPOBAHHBIX CEHCOPHEX MORYNeH A
onmpenencHus (HIMYECKMX M XMMHMYECKMX IapaMeTpoB raios, CO3JaHue
annapaTHOro KOMIUIEKCa M NpOrpaMMHOro ofecnedyeHus CHCTEME! aBTOHOMHOIO
PaNHOMOHHTOPHHTA, A TaKXKE INOCTPOCHHE CETH Nepefadr JAHHEIX CHCTEMB
LEHTPaM30BaHHOTO KOHTPOJIS ONACHEIX 06LEKTOB.

B Pecnybnuxe ynenserca ocofioe BHMMaHHE 3agajaM  LeNeBOTrO
COBepILICHCTBOBAHMA M MOJEPHH3ALHH CHCTEM KOKTPOJIA ONAacHBIX BHIGPOCOB rasa
Ha NPOM3BOACTBEHHEIX MPEANPHATUAX. DTH 3aja4H BKMOYAIOT pa3paboTKy cHCTeM
AHCTAHIHOHHOTO HEMPEPEIBHOTO KOHTPONA HA OCHOBE GEeCPOBOMHEIX TEXHONOTHH
CBA3Y, PaAMOMOHMTOPMHI NpefeNbHOM KOHLEHTPAUMHM Ta30B HAa NpPEANPHATHAX
XHMHYECKOH NPOMBIINIEHHOCTH, ra3o- ¥ HedTenepepalaTHBAIOMKX KOMILUIEKCAX.
B Ciparermu neficTBHH 1O NSTH NPHOPHTETHEIM HANDARJIEHHSM Da3BUTHS
PeciyGnuxn VYabexucran B 2017-2021 rogax, onpesesieHs! 3ajadM Mo
«...BHCAPCHHIO HH(OPMALIKOHHO-KOMMYHHKALHOHHBIX TEXHONOTHH B 3KOHOMHKY,
counansHyio cdepy, CHCTeMs! ynpamnemma»'. JInd pemeHHA STMX 3anad
HeobxonMMa pa3paboTka METOOB OMpefeneHMs M NPeROTBPALICHHA NOXAPOB M
IKOJIOTHUECKHX KaTacTpod Ha NpEONpHATUAX, COBEPUICHCTBOBAHHE METOMAOR M

! Yaas Fipeannenra Pecny6auxu VaGexnctan or 7 despans 2017 r. NeVT1-4947 O Crparersm aciicTonii
npansKeinesy pmsumigo PecnyGmnki VsGexucran”
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ABTOMATH3NPOBAHHBIX YCTPOHCTB HEMNpepsIBHOrO MOHHTOpHHra, paspaboTka
3 )EeKTHBHBIX AITOPHTMOR ¥ COOTBETCTBYIOLIEr0 MPOrPaMMHOro ofecricueHHA.

HaHHOoe IHCCEPTAUMOHHOE MCCREOBaHHE B ONPEHENCHHON CTEreHH
NOCBALICHO BBIMOJIHEHMIO 3ajnad, NPedyCMOTPEHHBIX B VYkase IlpesnneHTa
Pecrrybnuxn VaGekrictan NeVT1-4947 ot 7 despans 2017 roga «O crpareruu
IelicteMii MO NanmeHeinieMy passuTHio PecnyGnuxm Yibexmcrann, B Ykase
[pesunenta Pecnybnuxn Vibexucran «O mepax MO KOPEHHOMY TOBEIIIEHHIO
3¢gdexTHBROCTH CHCTEMBI mNpeiynpexAcHHs W NHKBMIALUMH Ype3BbMaliiHbX
cutyaumiiy NeVIT-5066 ot 1 mioms 2017 roaa, mocranosneHuu IlpesmpenTa
Peciybnuku Vibewncran ot 02.06.2017 roma Ne[M1-3030. «O Mepax no
JaneHefiieMy COBEPUICHCTBOBAHHIO CHCTCMbI TOJATOTOBKH CHICLHATHCTOB B
06nacT¥ 3alMTEl HAaCeNICHHA M TEPPHTOPHH OT 4pe3BhMaliHBIX CHTyaiumi», a
TaloKe B IPYFHX HOPMaTHBHO-TIPABOBLIX IOKYMEHTaX, IPHHATHIX B JaHHO# chepe.

CoOTBETCTBME  HCCICNOBAHHA  NPHOPHTETHBLIM  HANIPABJIEHUAM
pasBHTHA HAYKH H TexHojormii pecnmybnnkm. [aHHoe ucCnegoBaHHe
BBHINOJIHEHO B COOTBETCTBHM ¢ [IpHOPHTETHbIM HanpaBsIeHHEM Pa3BUTHA HAYKH M
TexHonoruit pecrybmxu IV - «Passutne undopMaTH3aumny ¥ BEHOPMALHOHHO-
KOMMYHHKAUMOHHBIX TEXHOMOIHI,

O630p 3apy6exHLIX HAYIHBIX HCCTEIOBAHNKI 110 TEMeE AHCCePTANBH -
Hayutsie nccnenosanns, HanpasneHHsie Ha pa3paGoTKy METOA0B OnpeaeseHNs 1
OpeAOTBPAICHNA MOXAPHOH H IJKOJIOTHYUECKM ONAacHOH CHTyallHH Ha OCHOBE
HENPEPRIBHOTO MOHMTODHMHIA TOKCHYHBIX M TOXKAPOONACHBIX ra3oB, a TaKke
CO3/IaHNA Ha WX OCHOBE ABTOMATH3MPOBAHHBLIX YCTPOHCTB, HCIOBIYEMBIX B
WHZYCTPHH, NPOBOJATCA BEAYIMMY MHPOBBIMH HAyYHBIMH HCHTPaMH H BHICITHMH
yueOHEIMH 3aBeJEHMAMH, B TOM 4HCHe B HaHHON cdepe NMPOBOUAT LIMPOKHE
nccnenosanma B Institute of Electrical and Electronics Engineers, Massachusetts
Institute of Technology (CILIA), Nanjing Kelisaike Safety Equipment Corporation
(Kuraii), Hayursii uentp MockoBCKOro HHCTHTYTa CBA3H UM MH$opMaThxn, 000
«AnamuTHK-TC», AxumonepHoe obmectso «OITTIK» (Poccua) 1 TamkenTckui
YHUBEPCHTET MH(POPMALFOHHBIX TeXHONOTHi, TamkeHTCKHA rocyBapCTBEHHBIH
TexHH4yeckui yaueepcurer (Y3iOekucran).

B pesynsTaTe uccnemoBaHmii, NpPOBOAMMBIX B MHpPE N0 paspaboTke
He/TMHeHBIX [JHHAMMYECKMX XapaKTepHCTHK CEeHCOpOS, YCOBEpIICHCTBOBaHA
OLCHKA B/IMANMA HA YyBCTBHTENLHOCTH AATUHKA TOKasareliel 3¢dexTHRHOCTH
KHHETUYECKHX IapaMETPOB, a Takke npolieMe co3fiannsa YCTpoHCTE, NONyHeH pad
Hay9YHBIX Pe3yJIbTATOB: METOHAL! MOBBIIEHHA CEMIEKTUBHOCTH ra30aHAMHTHYECKHX
YCTpOHCTB Ha GCHOBE KaTamisatopos (Columbia University of New York, Institute
of Electrical and Electronics Engineering, Massachusetts Institute of Technology,
CLIA, BuHHMUKHIt HAUMOHANBHBIM TEXHHUECKHA YHWBEPCHTET, YKpauHa),

2 Oﬁ‘mp :apyﬁmmu mymmx Hccnegonaml mo Teme muccepraipm S.Nakata, K. Tekemura, K.Neya. Non-lincar

Y P icond gas sensor: Evaluation of kinctic parameters end competition effect on the
sensor response. ~ Sensors and actuators. B (chemical) 76 (200]), Ph. 436-441, R.S.Marrison. Scnsor and Actuators,
12, 425 (1987), G'upel W., Schierb KD. Il S A B. 1995. Vol. 26-27. P. 1-23, Alterkop B.,
Parkansky N.. Goldsmith S., and Boxman R L. // J. Phys. D.: Appl. Phys. 2003. Vol. 36. P. 552-558, Varghese O.K.
Malhotra L.K. /1 ]. Appl. Phys. 2600. Vol. 87. P. 7457-7463a Taxoxc 0 HA APYTHX
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YCOBSpLICHCTBOBAHHE  CE/IEKTHBHOCTH  TEPMOKATANMTHYECKMX  JATYMKOB
NOCPEACTBOM TEXHOJIOTMH BaKYYMHOIO HOKDHLITHA HOBSIMH KATANMHTHYECKMMH
CILTABaMHK HA TEPMOIUIATHHOBLIC J/IEMEHTHI (AXuHoHepHOoe obmecTso «OITTIKY,
Poccust, UHCTHTYT MONEKYNIAPHON M aTomHoil ¢(u3AKy HaIMOHANEHON aKANEMHH
Benapycn, Benapycs, Mockosckuii FOCYAPCTBEHHLIH YHHBEPCHTET HMeHH M.B.
JlomoHocoBa, Poccus), paspaGoTaHEl MHOFoCTOTtHBIE HaHOCTPYKTYpHEIE JAaTIMKH
C HAHOCTEP)KHAMM M rasoaHaTHTHIeckHe cuctemsl (Waseda University School of
Science And Engeniering, Seikei University, Vacuum Metallurgical Co. Ltd.,
Japan), paspaGoTan npocToit K ynoGHEI MeTon OMpOCa MacCHBOB MOJMMEPHBIX
DatumxoB ra3os, (University of Toronto, Canada, The University of Manchester,
BenuxoGpirranms).

B mupe nnA pemeHus 3azal mo paspaboTke M YCOBEpPHICHCTBOBAHHIO
YCTPOHCTB H CHCTEM AMCTAHLMOHHOTO MOHHTOPHHIA KOHTPOJIA NPOLECca YTEIKH
Ta3a Ha ONMACHBIX NMPOMBIMVICHHBIX O06LEXTaX B HAacToAmlee BPEMS NPOBOLSTCH
HayuHble HCCNEJOBaHMs MO CNCAYIOWMM MEPCNCKTHBHEIM HANpaBJICHHAM:
paspaborka HOBBIX 3)(PEeKTHBHEIX METOIOB KOHTDONA ra30XMMHUYECKHX O6HEKTOB
C MNOMOWBI0 ABTOHOMHBIX 2BTOMATHYECKMX CHCTEM pPalOMOHMTOPHHTA,
paspafoTka npEUM3HOHROrO METOJAa MMCTAHIHOHHOTO MOHMTOPHHTZ C
MHHHMQIbHOM  NOIPeHOCTLIO, paspaboTKa CEeHCOpPHLIX Momynedl
onpepenenua  GUIMKO-XHMHUECKMX CBOHCTB ra3oB, CO3[aHHe YCTpOIiCTB
PRAHOMOHHTOPHHTA, pabOTAIONIMX B PANHUHEIX YACTOTHRIX AHANA30HAX.

Crenenn M3Y4EHHOCTH npoGiremsl. INpobnemam  cosgaums
ABTOMATHIUPOBAHHEIX YCTPOHCTE OnpenencHMA W NpEHdYNpPEROECHHA T0Kapo H
3KOJIOTHYECKH OMACHLIX CHTYyalM#i, KOHTPOJIA TOKCHUHBIX ¥ MOXapOOTACHBIX
Fa3oB, KCHOONB3YEMLIX B TIPOMBIUUICHHBIX JIPENNpPHATHAX MOCBAIIEH pAN
MoOHorpaduit B HaydyHbIX MyOnukanmii. Bonpwoif BXnajn B pasBUTHE TEOPHH
HEMpPEPLIBHOrO MOHHTOPHHIa BHECAH uenbli pap yuensx: Williams D., Ross
MacDonald, xamga M.E.H. Amrani, P.A. Payne, RM. Dowdeswell, A.D.
Hoffiman, Uspasms 10.A., Tepacumos H.IN., Kosno B.A., Cteinxo B.A. u apyrue
HCCIIefIOBATENH.

B namei#t Pecniy6nuke sonpocam paspaGOTKM HOBEIX METOAOB, CHCTEM H
YCTPOACTB MOMHTOPHHIA OMACHEIX BELIECTB MOCBSILEHE! HAYYHEIE PpaboThl TaKyux
H3BECTHLIX YUeHEIX Kak: Pamkabosa T.[I., paspaGoran npocToli n yno6Huii MeTon
onpoca HaGopoB NATYMKOB ras3os, I/If 3TOr0 MMH 6bina CIPOCKTHPORAHA M
MOCTpOEHa YeThIPEXKAHANEHAS CHCTEMA OCUWINSTOPOB Ha OCHOBE MocTa Buma.
HOcyn6exor H.P., A6mynnaee JI.A., Hazapos AM. Cepuxbacs B.A,
Abmypaxmanos D.A., Caxubos LILJ[. M MX yueHHKAMH MpPEMIONEHB! CROCOGHI
TIOBBIHEHNA CENCKTHBHOCTH ra30aHaiM3aToOpoB Ha OCHOBE TEPMOKATANMHTHICCKHX
npecGpasoareneii, pa3paboTaHs! aHAH3ATOPE! MapOB He(TEMPOSYKTOB.

TIpoBefeHHENA aHAMM3 RENICHINOKEHHBIX paboT noKasan, uYTO B
GONLUMACTBE CBOEM OHHM HE NMOCBSAMIEHDI HCCICHOBAHHAM HEKOTOPHIX MapaMETpPOB
CHCTEMBl MOHMTOPHMHIa, pa3paboTke MeTomoB 00paGoTKM CHrHanoB, a TaloKe
COBEpPIUEHCTBOBAHMIO X3PAKTEPHCTHK YAAICHHBIX KOMIOHEHTOB CHCTEMBI
(zaTumkoB, MoAyneil, kKaHana NICpeJaYH u T.1.). B HHX He B focTarouHoOM Mepe B
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COBOKYNHOCTH M3y4eH BECh KOMIUIEKC aBTOMATH3MPOBAHHON CHCTEMBI (BKMO9ad
BCE KOMIIOHEGHTEl M [apaMeTphl) HMCTRHUMOHHOTO pPaAMOMOHHTOPHHIA Kak
TlapaMeTpoB OKpYXKaomel Cpelbl, TaK M 10Kapo- M R3PHIBOOMACHEIX BEILECTB Ha
OMacHBIX O0BEKTAX - C Y4eTOM CcheUHQUKH MPEAUPUATHA H  KIMMaTHYECKHX
ycriosnit Y36exucrana.

CiBS3h  QHCCEPTALMOHHOTO HCCHEA0BAHUS ¢ JUIAHAMH  HAYYHO-
H{C/IEA0BATEbCKAX pPaGoT BhICmIEro 00pa3loBaTe/ILHOrG y9pemaeHus, rae
BBINOJHEHA AucceprauMa. JHCCEPTAUMOHHOE MUCCNELOBaHHE  BHITIOIHEHO
COTJIACHO  YTBEPXKIEHHOTQ  IUIAHa  HayJHO-WCC/efoBaTeNibckux  pabor
TalkeHTCKOro yHHBepCHTETa HHPOPMALMOHHBIX TeXHONOrui B pamkax HUP no
TeMe «Co3pgaHWe CHCTEMBl OUCTRHUMOHHOTO  pafMOMOHHMTOPHHIa MO
06HapyXeHHI0 TOKCHYHBIX, MOXKApO-RIPHIBOOMACHEIX [a30B B OKpyxaromei
cpene» Ne A-7-423 (2006-2008rr.).

Iennio nece0BaHNA ABNAETCA pa3paboTka METOROB M YCTPOHCTE CHCTEM
3¢ GexTHBHOrO M HamEKHOrO PANUOMOHHUTOPHHIA KOHLEHTPAUMM TOKCHYHBIX H
MOXKAPOONACHLIX ra30B, HMCNONb3YEMBIX B HHIXYCTPHH, A MNpeQOTBpalleHHus
TIOXAPHEIX H IKONIOTHYECKH ONACHBIX CHTYAIMId,

3agaun nccnegoBanns:

pa3paboTka METOZOB KOHTPOMNA OGOpyNOBAHMA FA30XMMHYECKHX 00BEKTOB,
TIOCPEACTBOM IIPHMEHEHHA ABTOHOMHLIX CHCTEM PAIHOMOHHTOPHHTa;

paspaGoTka CneuManu3HpoBaHHOH METOAMKH AHCTaHLHOHHOTO
PAaOHOMOHHTOPHHIA, Ha OCHOBE ONTHMH3MPOBAHHOrO anropuTMa obpaGoTky,
YUHTHIBAlOWIEH KITHMaTHIECKNE YCIIOBHA Y36ekncTana;

CO3[aHKE paAHOKaHana JUIA NepenayH LUQpPOBBIX CHrHANOB B CHCTEME
PaiHOMOHHTOPHHIa,

paspaGoTka CEHCOPHBIX MOZYNeH i JOCTOBEPHOrO ONpeeNeHHA
XHMHYECKHX H (PU3UUECKHX MapaMeTpoB rasos;

' CO34aHHE KOMNOHEHTOB aMMapaTHOr0 KOMIDIEKCAa aBTOROMHBIX CHCTEM
PanvOMOHHTOPHHTa;

HCCHICIOBAHHE  TEPMHMYECKMX  NapaMeTpoB,  CEICKTHBHOCTH  H
H36HPATENBHOCTH TEPMOXHMHYECKHMX KATANHTHYECKHX IATYHKOB rasa;

pa3paboTka NpaKTHYECKMX peKOMeHIaLMit 10 MoCTPOeHHIO ceTeli nepenaun
HH(poOpMaIFH AMA HEHTPANHIOBAHHOrO MOHMTOPHHTA ONACHEIX 0OBEKTOB.

O6bexTaMn HMCCIEIOBAHHA SBMIOTCH NPOMBIIUICHHBIE TPEANPUSITHA,
paboTarolmye ¢ ONacHLIMH ra3aMH, CPeCTRA M 3/IEMEHTHI CHCTEM MOHHTOPHHIa.

IpeameToM Mcceq0BaHMs ABNAIOTCA METOMBI, ANTOPHTMEI H YCTpo#icTBa
2BTOMAaTU3HPOBAHHOI0 PANUOMOHUTOPHHIA OKPYXKAIOMIEH Cpe/ibl NPOMBILLICHHBIX
NpeMpUITHH.

Metoan! Hccnenopanms. B mpoliecce KCCneNoBaHHH HCHONL3OBATMCE
AHATMTHYECKHE M NpOTPaMMHBIE METOAbI HCCNENOBAHMHA, HayuHble BBHIBOMBI
OCHOBBIBANIMCh HA MOJNIOKEHHAX ¥ NpuUHUMNax ofmell TCOpUM. CHCTEM H
TEXHHYECKOH AMArHOCTWKH, COBPEMEHHON TEOpHM pafHOCBA3H, UHdpOBO
00paboTKu CUrHanos.
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-Hay4yHas HOBH3HA MCCJIeOBAHHA 3aKUI0YAETCA B CEHYIOMEM:

MIOCPEICTEOM METONla aBTOHOMHOFO H HageXHOro (YHKUHOHMPOBAHHA
CHCTEMBI C HauUMeHblIell TOTPEIIHOCTBI0O H BHICOKOH YYBCTBHTEJIBHOCTHIO
pazpaboTaHBI KPHTEPHH NOCTPOEHHA CHCTEME! JHCTAHIHOHHOIO _Mp}{m'opmtra
OKpyKatoliei cpeasy,

CO3jaH . anmapaTHBL  KOMIUIEKC — ofecreneHus  aBTOMATHYECKOro
MOHHTOpDHMHT2 C TiOMOmBI0O  ofecriedeHus  BhIcOKOH nomnepnoc'm,
YYyBCTBHTE/ILHOCTH H NOMEXO3aUIHIIEHHOCTH, TMO3BOMSIONMA B  IIMPOKOM
TEMIIEPATYPHOM JHaNa3oRe HPOH3BOIHTEL. PETHCTPaLHIO B o6paboTKy JaHHBIX 0
ropIOYHX BEHIECTBAX B OKpYKatolieH cpeic ONacHbIX OOBEKTOB;

Ha OCHOBE MHIPEOHEHTHOro Meroda paspaboraHa METOOHMKA 3¢¢cmnoﬁ
3KCIUTYaTallM¥ CHCTEMEBI JMCTAHLMOHHOIO MOHMTOPHHTA ONMAacHBIX OOBEKTOB Ha
Hedre- H ralonepepabaThBalomMX NPEANPHATHAX B KMHMATHIECKHMX YCJIOBHAX
¥3Gexncrana;

Ha OCHOBE NMpPHMEHEHHMS KOHCTPYKTHBHEIX NpeoGpasoBaHmit paspaGoran
TepMOKaTanuTHYeCkuil AaTunk Ani 3¢dexTHBHOM 1 HameXHON IKCIUTyaTauuH B
KNHMATHYECKHX YCIOBHAX V30eKHCTaRa;

ofocHoBaH  MeTOx  TOCTPOCHHA  KOpPHOpPaTHBHOH  ceTH A
LIEHTPATM30BaHHOTO MOHHTOPHHTA ONMACHEIX OGBEKTOB B PAIHYHBIX PETHOHAX
Y3GexncraHa.

TIpaKTHYecKHe Pe3yabTaThl HCC/IeA0BAHAS 33KTI0YAlOTCH B CAECAYIOUIEM:

pazpabotas MeTol  AWCTAHUHOHHOIO  MOHMTODHHIA  MapaMeTpoB
OKpyXalomieH Cpe/Itl ¢ HaMeHbIIeH NOrPENIHOCTLIO, KOTOPEI NpEHAIHATEH I
KJIMMaTHYECKHX YCNoBH# YibGexkncrana;

paspaGorasa CHCTeMa HENPEPEIBHOIO aBTOMATHYECKOTO MOHHTOPHHIa
ONacHLIX 00HEKTOB HA OCHOBE HCMOMB30BAHHA YaCTOTH [PAKAAHCKONO JHANA30HA
26,95 MI'u, nOCPEACTBOM YeThipeX UMGPOBLIX pANHOKAHANOB MO3BOJACT
aBTOHOMHO 30HAMPOBATH OKPYKAIOINYIO0 Cpeny; ,

Ha OCHOBE KOHCTPYKTHMBHBIX NpeoOpazoBanuii pa3paGoTaH CesleKTHBHBINA
TepMOKAaTaNHTHIECKHH AaTiMk And 2(dekTHRHON M HagexHON IKCIUTyaTalMH B
KJIMMaTHIECKUX YCITOBHAX Y3bGexHCcTaHa;

Ha OCHOBE HCMOMBb30BAHMA Pa3pabOTAaHHONO TePMOKATANTHTHYCCKOO
JaTiMka  TpeiokeH  METOXA  TOCTPOEHMA  KODPNODAaTMBHON  ceTH
LCHTPa/IM30BaHHOTO MOHHTOPHHTa ONACHLIX 00BEKTOB.

JlocToBepROCTL pPe3yNLTATOB HCC/IENOBAHHUN. J[OCTOBEPHOCTL HAyUHBIX
pesynetaroB  ofocHoBbIBaeTcd  paspaotko#t  3¢dexmmBHOro - Metona
aBTOMATHYECKOTrO JHCTAHUHOHHOTO PATHOMOHHTOPHHIA, ANropUTMoM HHPOBOrO
onpoca CHCTEMBI, BHIYHCIICHHEM NapaMeTpoB TepPMOKATAIMTHIECKOTO CEHCOpa,
MHIPEAMEHTHE METO M TNpOBENCHHE HENpEPEIBHOTO PATHOMOHHTOPHHTA
METOMOM pacyeTra,

Hayunast 1 npakThdeckas 3HAYMMOCTE Pe3yiLTATOB HCCIEXOBAHMS.
Hay4nas 3Ha4HMOCTL AMCCEpPTALMOHHOM paboThl OLEeHHBaeTcs BO3MOMKHOCTBIO
NOBHIMIEHUS KAYeCTBA CHCTEMEI MOHHTOPHHIA, Pa3paboTaHHLM 1 HOBBIM METOZIOM
MOHHTODHHTA ONACHBIX ra30B, OCHOBAHHBIM Ha ONTMMM3MPOBZHHOM AITOPHTME

e e

33



06paGoTKH CHTHANOB OT PATHYHBIX THIIOB TEPMOKATANUTHHECKHX [aTUMKOB W
CCHCOPHBIX MOHyJeH B ITMPOKOM AMHAMHYECKOM [MaNa3zoHe TeMAepaTypsl M
KOHTIEHTPALMH ra3oB.

- "TlpakTHueckas 3HAYWMOCTL Pe3YNLTATOB MCCAENOBAHMA 3aKMIOMAETCA B
NOTEHUHANEHOR  BO3MOXHOCTH  pa3paGoTanHo#i  CHCTeMsI KOMIUIEKCHOrO,
HENPEPLIBHOrO H ANHTENHOTO MOHMTOPMHTA ONacHBIX OGBEKTOB C BBICOKOf
TOYHOCTBIO B KITHMAaTHYECKHX YCIIOBHAX V3GeKHCTaHa. B cucTeMe HCMONb3OBaHE]
YHHQUUMPOBaHHBI KaHAT npHeMa, COBpEMEHHBIE ULH(POBLIE TEXHONOTHH
nepegam W o6paboTku MHGOpMauMM O pamMOKaHanam, WTO TOIBONAET €€
MOGIIBLHO, aBTOHOMHO M ONEPATHBHO SKCIUTYaTHpPOBaTh B PaziiuHLIX OMACHbIX
TIPS MpPHATHAX.

BuepeHne pe3yNLTaTOB  MecnenoBaHus. PeaynsTathl BHempeHmus,
TIOMY9CHHBIC Ha OCHOBE Pa3paloTKM METOAOB M YCTDOHCTB IMCTAHLMOHHOTO
MOHHTOPHHTA:

cucreMa 3(PGEKTUBHOTO pPAIMOMOHMTOPHHIAZ Ha OCHOBE anropyTMa
AUCKPETHOH paGoTsl B OMPENENEHHBIX HHTEPBANAX BPEMEHH C MCMONE30BAHMEM
ABTOHOMHOrO  pajMOKaHalla BHEAPEHa B rOCYAapCTBEHHOM YHHTapHOM
npemnpusTad «LIPPT» Ha TawkesTckofi TeneGamme H=375 B kauecTBe CHCTEMBI
MOHHTOPMHIA MO MpEAYNPEXIEHHI0 NOXAPOOMACHOH CHTYaUMH. (crpaska
Munmcrepctea no passuTiio MHQOpPMAlMONELX TexHOMOrHH KOMMYHHKAIH
Pecry6muiku  Va6ekucran ot 08 mous 2018 roga Ne33-8/4153). Bnaropaps
HCDIONb30BAHMIO METONa aBTOHOMHON nepefaud LMQPOBOTO PaaMOCHrHANa Ha
gacToTe 26,95 MI'x yMEHBLIWMCE paCXOfb Ha TIOXKAPHYI0 CHTHAJIH3aLMIO.

cHcrema PanMOMOHUTOPHHIA ¢ : MOJCPHH3HPOBAHHLIMH
TEPMOKATAUIHTAYECKMMH  CEHCOPAaMHM HAa OCHOBE MHIPEIMEHTHOr0 METOAA
MOHHTODHHIa M HCMONL30BaHHEM LHdpOBOro panMoxaHaJla B TpaXAaHCKOM
AvanasoHe BHEApEHa Ha YeTulpex rasonepepabaTniBalomyX craHuwix OOCO
«Avaton gaz avton, 000 «Gazkompressor-Servis», 000 «Rahshona-H.H.», 000
«Buyuk Boriy-Valiy». (cnpaska MunucTepcTsa no passuTHio MHGOPMALMOHHEIX
TEXHOJIOTHH M KOMMyHUKaum# Pecriy6muxn V3iGekucran ot 08 mona 2018 roma
Ne33-8/4153). Buenpenne MonepHH3MpPOBAHHOO CEHCOpPA YBEJIMYIIIO KAYECTBO
ONpCACNEHH ra3oB, CKOPOCTH HIEHTH)HKALMH MX NpOCAYMBaHMA, a TaloKe
NOBEICHR0 6e30NacHOCTE PaGoTs NpeaNpHATHIA;

MeTon HENpepEIBHOTO PaTHOMOHHTOPHHT 2 c MPHMEHCHUEM
ANANTHPOBAHHOTO TEPMOKATA/IMTHYECKOTO CEHCOpPa K YCNOBHAM Y3bekucTaHa B
CHCTEME panHOMOHMTOpHHra BHeapeH Ha A3C u ATHKC OO0 «ALEKS PLYUS
BIZNES»  opHoBpemeHHO.  (cmpaska  MHHHMCTEPCTBA MO Pa3sBHTHIO
HH(OPMALMOHHBIX TEXHONOTHI U KOMMyHHKaumi PecnyGmiku Y36exucran ot 08
Hiond 2018 roma Ne33-8/4153). Buenpenue aBTOHOMHOM CHCTEMB! MOHHTOPHHTA
TIO3BONIWIIO OMTHOBPEMEHHO KOHTPONHpOBaTs 00a MpEANpHATHSA, CYUIECTBEHHO
obnerunTs paboTy nepconana, a Takke CIKOHOMHUTD TpPYIOBEIE peCYpPCEI,

YHHMBEDCAIBHEBIH  CEHCODHBI  MOMysib, TNpHMEHseMBIE B  CHCTeME
MOHHTOPHHIA, OCHOBaHHBI Ha MeTomMKke ONTHYECKON NEpefauyd CHrHanoB,
BHEApeH B npeanpuatix VTl «lIPPT», OOO «Avaton gaz avtoy, 00O
«Gazkompressor-Servisy, 00O «Rahshona-H.H.», 000 «Buyuk Boriy-Valiy»,
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000 «ALEKS PLYUS BIZNES». (cmpaBka MHHHCTEPCTBA MO pa3BHTHIO
HHPOpMAUMOHHBIX TEXHONOTHIt H KoMMYyHHKaun# PecryOnwim Yabekucran ot 08
oA 2018 ropa Ne33-8/4153). BrenpeHre YAHBEPCATLHOTO CEHCOPHOIO MOMY/JIs
paciunpaeT GyHKUHOHATLHOCTS CHCTEMEI MOHHTOPHHIA K TOBbItNaeT B 1,5 paza
ZIOCTOBEPHOCTS Pe3yNILTATOB MOHHTOPHHIR,

METOi MOAEpHU3alUMH TEPMOKATAHTHIECKOTO CeHcopa, pa3paboTaHHEI
NS KNMMaTHUeCKMX YciioBui Y30ekHcTaHa, HCRONB3yeMEBIH B pa3paGoraHnoO#H
CHCTEME PaTMOMOHHTOPHHTA, BHEAPEH B NpearpuATHAX OO0 «Avaton gaz avtoy,
000 «Gazkompressor-Servisy, O00 «Rahshona-H.H.», 000 «Buyuk Boriy-
Valiy», OO0 «Aleks Plyus Biznes». (cmpaBka MuHMcTepcrea 0o pasBHTHIO
HHOOPMALMOHHBIX TEXHONOTHI K KOMMYHHKaum# PecrryOnuku Y3bekucran ot 08
mona 2018 roma Ne33-8/4153). Ilpu momMomm COBEpIICHCTBOBAHMA METOHA
KocBeHHOH BpIGOpKM rasa B 2 pa3a yMeHbUICHa NOTPEITHOCTE H3MEPEHHA CEHCOPa,
CYIECTREHHO pacIMpeH pabouHit MHana3loH TeMNepaTypsl.

Anpofauun pesyiLTaTOB HcceaoBaHud. TeopeTHueckHe U IPHKIATHBIE
PesyNbTaTl NAaHHOrO HCCJIEfIOBaHMA NOKNaiblBaMHCh W ofcyxpanmuck Ha 4
MeXIyHaponHbIX H 18 pecnyGMKaHCKHX HayuHO-NPaKTHIECKHX KOH(EpeHIMsIX.

IMybauxammsa Ppe3yasTaToB Hcechemosanus. [lo Teme HcclenosaHus
omyGnukoBaHo Bcero 46 HayuHsX paGoT, M3 HHX 21 cratei B IKypHanax,
pexomeHaoBaHHBIX  BeicuIed  aTTecTauMoHHOM  komucchedl  Pecny6nmku
Y3Bekncran, B ToM uHcie 3 B MHOCTPaHHLIX, 18 B pecnyGnMKkaHCKHX JypHanax,
Taloke NONy4eHO | CBHICTENLECTBO PETHCTPAUMH NPOrPAMMHBLIX [POAYKTOB
CO3gaHHBIX ana OBM.

Crpyxrypa u o6hem auccepTaumu. Jlucceptauns cogepxut 150 crpaHmy
M COCTOMT W3 BBEJCHMA, IATH INaB, 3aKMOYEHHA, CIMCKA HCMONL30BAHHOMN
JINTEpaTypEI ¥ NPHIOXKEHHI.

OCHOBHOE COAEPXKAHHE JNCCEPTAIIAHN

Bo BBegenun o00OCHOBaHa aKTyanbHOCTh M BOCTPEGOBaHHOCTL TEMEI
IuccepTali, CopMyNHpOBaHb! LENH H 33/1a4H, BEIABJICHE! OOBEKTH! K MpeaMEThI
UCCIIeNOBaHMI, OMPCAENEHO COOTBETCTBHME HCCNEHOBAHMS NPHOPHTETHHIM
HanpasJICHHAM pPa3BUTHA Hayku M TexHonornit PecmyOnuxu V3Gexucra,
M3NOXKEHbl HayYHad HOBW3HA M NpPaKTHYECKHE Pe3yNBTAaThl HCCNEAOBaRHiA,
060CHOBaHA KOCTOBCPHOCTD MOMYYEHHEIX Pe3yNETaTOB, PACKPHITH TECPETHUECKAA
H rpaKTHYecKaa 3HAYHMOCTH [MONYMEHHLIX pe3yNETaToB, NpPHBEAEH CIMCOK
BHEApPEHW B TPaKTHKY  PpE3YNLTaTOB  HMCCIEROBAHWIA, CBefeHMA IO
oIy 6/IHKOBaHHBIM paloTaM H CTPYKTYpE HHCCEPTALMM.

B nepBoil rnase AMCCEpTAlMH, o3arnaBHeHHOU kak «CoBpeMeHHBIE
MeTobl M CHCTEMBbI MOHHTOPHHIA OKPY#aromeil cpeasd» NMPHBEAEHH METOAB!
MOHHTOpHHra OKpyXaloumeh cpeanl, a Take cnocoGsl AUArHOCTHKH H

TIPOrHO3UpOBaHHUA ‘lpBBBBHaﬁHHX CHTyaumit MOCPEICTBOM  MOHMTOPHHIA,
NpoaHAIH3INPOBaHbE! COBPEMEHHLIE CHCTEMbl MOHHTODHHTA ONACHBIX Trasos.
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PaccmoTpena knmaccudukauus © BMOBI Ta30BBIX CEHCOPOB JUIf  CHCTEM
MoHATOpHMHra. M3ayyeHBl ceTH. nepegauys HHpOpMamMM Qs CHCTEM
AHCTAaHIMOHHOTO MOHHTOpMHra. IlpoBenmeH aHarmms M M3ydeHs! TpeGOBaHHA K
TEXHOJIOrHsM Nepelayl AaHHBIX [JIA CHCTEM MOHMTOpHMHra, M3 mposemeHHoro
o63opa ¥ aHaNM3a COBPEMEHHBIX METONOB H YCTPOHCTB MOHMTOPHHTa
OKpYyxatoumei cpepl 65U chopMyIHPOBaRE 3a1a9H UCCIIEHOBAHMA.

Tlo pesynnTatam npopenanHoit paboTs! yCTaHORNEHO:

MonuTopHHT BUEOWaeT B cebA cnefyiolMe OCHOBHBIE NpPaKTHYECKHE
HanpaBneHHA: HabmioZieHHe 3a COCTOTHHEM OKpYkaromieli cpemst M dakTopamu,
BO3ACHCTBYIOUIMMH Ha Hee, OLCHKY (hakTHYECKOrO COCTOSHMA OKpYKaloulei
Cpedpl ¥ YPOBHA €€ 3arpsA3HEHMA; IPOrHO3 COCTOAHHA OKpYKaloleil cpedbl B
PE3YJIETATE BO3MOXKHEIX 3arpsA3HeHNit ¥ OLIEHKY 3TOT0 COCTOSIHUSI.

CucreMBl MOHWTODHHTA pa3fienaloTCi MO (aKTopaM BO3AeHCTBHS,
HCTOYHMKAM 3arpsA3HeHwH M Macmrrabam posnefictemsa. M3 kotophix HamGonee
HCIONB3YEMBI - HWHTPEOMEHTHbIH MOHWTODHHT, MOHMTOPHHI TOYEYHEIX
CTalMOHApHBIX HCTOYHHKOB M MPOCTPAHCTBEHHEIH MOHHTOPHHT. B CBoo ouepenp,
N0 xapaktepy oboOmenus wnGopMauum BEUEESIEHB! JIOKANLHBIH MORUTOPHHT
BO3ACHCTBHA  aHTPONIOFEHHOTO MCTOYHMKZ M  MMIAKTHEIL  MOHMTODHMHT
PETHOHANBHEIX M JIOKANBHBIX AHTPOMOTCHHEIX BO3ACHCTBHI B ONMAacHBIX 30HAX.

Hna Ka4yecTBEHHOrO ONEPaTHBHOTO KOHTPOJA COBPEMEHHBIE CHCTEMEI
MOHHTOpPHHT2 MIHPOKO NPUMEHAIOT (PH3UKO-XMMMYECKHe MeTOAbl Habmoaenua 3a
XUMHYECKMM  COCTaBOM  arMoc(epsl  NpPHpPOOHOTO H  AHTPOMOreHHOro
OpoHCXoXIehuA. B aTom ciydae Hanbonee yno6eH QUCTaHLIMOHHEI MOHHTOPHHT,
C MpUMEHEHHMEM DPafAMOINIEKTPOHHEIX CPEACTB, OCHANIEHHEIX PagHOMeETpHYecKoi
OpHeMo-TiepeaaloLieli - annapaTypol, CroCcOOHOH  OCYLIECTBIATh aKTHBHOE
30HOMPOBAHME M KOHTPOMb H3ydaeMbIX OfBEKTOB, 2 Takke DErHcTpanuio
ONBITHBIX JAHHEIX.

Tnasroit nesEi0 MOHHTOpPMHTA ABJIAETCH NPENOCTaBNIEHHE HHOpMaLMH a1
TOYHOrO H JOCTOBEpHOr0 TPOTHO32 YpPE3BbIYANHBIX CHTyauMii Ha OCHOBE
O0BEeMHEHNA WHTE/UIEKTYANEHEX, MHQPOPMALMOHHEIX H  TEXHOJOTHYECKHX
BO3MOXHOCTE/i palIMYHBIX BEAOMCTB H  OpraHuzauuif, 3aHMMAIOMIMXCH
HabmoneHneM 3a  OTHENBHBIME BHAAMM  OMacHOCTeH. MoHWTOpHHIOBas
urdOpMaNHA CIYXHT OCHOBOM MIA NPOrHO3UPOBaHHSA, B PE3yNETaTe KOTOPOTO
TMOJy¥al0T THMOTETHYECKHE [aHHble o OyOymeM COCTOAHMH KaKoro—JHGo
o6BexTa, ARNEHHA, TPOLecca.

B Hacrosmee Bpems cyiiecTByeT psal pasHoBHAHOcTeH cnocoGos
TIOCTPOCHUA CHCTEM MOHHTOPHHT2, BHIAB/AIOUMX AOB3PBIBHYIO - KOHUECHTPAUMIO
ONacHBIX ra3oB. OfHako, GONBLIMHCTBO M3 HMX HMMEIOT BHICOKYI0 CTOMMOCTE
(BKMIOYas 3KCIUTYaTAlMOHHBIE PAaCXOABI), HE MOJNHOCThIO YHMQHIHMPOBaHE), 2
TaioKe GYHKUHOHAIBHO HEJOCTATOTHbI.

TlpakTHyeckn BCce CHUCTEMBI MOHHTODHHI2 CTPOATCA MO HMACHTHYHOHN
$YHKOMOH&IBHOM CTpPYKType, KOTOpad BKIOYAET: [ra30aHaIH3aTODPhl, WIH
CEHCOpHI, CHCTEMY Tmepefady# H MpHeMa J[aHHBIX M cHcTeMy oOpaGoTku
uadopmaiy (puc. 1). CucTema nepemayu M NpPHEMa JaHHEIX MOXeET OBITH
peasM30BaHa HECKOABKMMH crnocofamMmu. 3710 MOryT OBITh Pa3HOBHUIHOCTH
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TPOBOANBIX, PAaNMOKAHATBHEIX M ONTHYECKMX cucteM. Takke CymecTBYIOT

KOMOUHHPOBAHHEIE CHCTEMBI MOHHUTOPHHTE, OJHOBPEMEHHO BKITIOYAIOMHE B ceba
HecKonbKo crnocoGor c6opa unGopmaum.

/ Cencop
O6paGoTka < O0OpaboTKa HRpoOpMAIHI
uHdopnMalmn (kaHaJ CBS3H) <

Cencop

Puc. 1. ®yRKUHONAALHAA CTPYKTYPa CHCTEMBI MOAHTOPHATA

Jins OueHKN KCMONE3YEeMbIX KaHANOB CBA3HM CHCTEMaMH MOHHTODHHIa ObutH
TIpOAHANKM3NUPOBaHbl CPaBHHTENBHEIE XaPAKTEPHCTMKH Pa3iMIHBIX (DaKTOpoOB Ha
YXyJQeHne nokasaresieit OTRENBHBIX CHCTEM Iepedadn. IIpoBEACHHBIN aHAmM3
TIOKa3aJjl, YTO IUIA OMNpefeNeHHs MOBLILIECHHON KOHUEHTPAIHH ONacHLIX ra3oB Ha
TIPOMBEIMJIEHHBIX 06BexkTax HaKGoNee ONTUMANLHBIM ABNACTCS HCIONEIOBAHHME
CoGCTBEHHOr0 aBTOHOMHO paboTaromIero pagHoKaHana.

H3ydeHne HOPMATHBHBIX MAOKYMEHTOB M  J[JHalia3oHHBIX CBOWCTB
pacnpocTpaHeHHA pPaJHOBOMH MOKalano, Wro HauGoNiee ONTHMAaNLHEIM Oyner
HCNONTb30BaHHE BLUIENICHHOIO JUIA IPaXOAHCKOH paiuOoCBA3H JHANa30Ha 9acToT
27 MI'un. B naRHOM JManas’oHe PafHOBOJIHBI PACHpOCTPaHAIOTCA MOAOOHO Jydy
CBETA 110 NMPAMOIA, OT nepefalomeli aHTCHHEI K NMPHEMROMN.

Paccrosnre npsMoil BHAMMOCTH, C yqemu KPHBM3HEl 3eMIH, MOXHO
paccunTars no ¢opmyrne:

R, = (JF; + /), | &

rae H, u H, — sLicoThI noaBeca aHTCHH B TOUKAX Nepefad n npHeMma,

B To ke Bpemd, Cu-bu panuoBosHa, umes Anudy oxono 11 M, cnocoGHa
PacTpoCTpaHATECH BIOJI> NOBEPXHOCTH 3eMiIH, orkbaid ee, 4To mo3BosAeT eff
PacnpoCTPaHATECA HECKOJIBKO JaTbiie 30HBI MPIMOK BHAUMOCTH (3eMHas BOJTHA).
3oHa paIHOBHIHMOCTH TIPH 3TOM MOXeT OBITE paccaMTana no gopMyne:

Ry = (\/ﬁl‘ - m : @

JlansHOCTh CBA3M 3aBHCHT OT: BBICOTH! YCTAHOBKM AHTEHH Haj YPOBHEM
OKPYXCEHHA, NeONe3WYecKoM BBICOTHI TOYKH YCTAHOBKH, BHAR HCHOJIB3YCMEIX
aHTEHH, NOPH3ALMHM  H3INydeHus (TOPH3OHTANBHON WIM BEPTHKANBHOH),
MOILHOCTH REpeliaTdNKa, YPOBH NMOMEX B TOYKE NMPHEMa, HAIMYHA Nperpaj Ha
Tpacce CBS3H, BHAA HCTIONB3YEMON MOQYIALMH M JaXKe NOTOJHBIX YCIIOBHH.

H3yueHo NoOHATHe raloBoro aHanw3a, MpuBeAcHa KiacCHQHKaHA H BHOB
ra3oBBIX CEHCOPOB M CHCTeM MoHMTOpHHra. ITokasaHo, wro ‘B GoNBIIMHCTBE
CJTydaeB NpeoGpa3oBaTeNH ARAAIOTCA YACTHIO COCTABHBIX HATUHKOB (pHC. 2).
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ACTUNE
Fe-emaanme  camecccemece emacmsceece seemama-ne nexTpu-

* NOCKNA

Puc. 2. O6mnii BHA AaTIHKA

YcraHoBEHO, YTO B COCTaBe XHMHUYECKOro Jarunka Moryt Obimh [Ba
npeoGpa3oBaTesifs, OAHH - KOHBEPTHPYET SHEPrUi0 XHMHUECKHX peakiuii B Temno,
a BTOpoO#, TEpMO3NIEMEHT - mpeoOpa3oBLIBaET €€ B 3IJIEKTPHYECKHA CHTHan.
KombuHauma >Tux npeoGpa3zoBatefieil TMpeocTaBifeT XMMHYECKHA NaTUHK —
npuGop, BEIAIOMHI NEKTPHYECKHIA CHIHAN B OTBET Ha XMMHUECKYIO PEakijo.

TposeneH aHanu3 COBpeMEHHBIX CHCTEM MOHMTOPHHIA ONacHEX ralos,
OCHOBAaHHBIA Ha PavuTHYHBIX METOfax M cnocofax ero peammauun. OTMeueHs!
NpeHMYIneCTBa  TEPMOKATAIMTHYECKMX CEHCOPOB: TPOCTOTA  YCTAHOBKH,
KanubpoBKM M IKCIUTyaraum, Gombmofi cpok cnmyx6bl, HH3KkaA CTOMMOCTS,
BO3MOXHOCTE Ka/nMODOBKM Ha pasfMYHBIE rassl, BLICOKAA HANEKHOCTL B
3aneUteHHOM aTMocdepe, BBICOKaT HaNEXHOCTh B YC/NOBHMAX MOBBILEHHBIX
TeMneparyp, Manas 9yBCTBHTELHOCTh K M3MEHEHMSM BIKHOCTH, TEMIIEPATYPbI
M 0aBneHHIo, BO3MOXHOCTh 00HapyxeHUs 60NBUIMHCTEA YIJ/IeBOAOPOAOB.

Pafora TepMOKATAIMTHYECKOrO JaTYMKA OCHOBaHA HA MpHHLMNE
BHICBODOXIEHHA TEIUIOBOH 3HEPruM NpH OKHC/eHWM rasa. JlaTyMK ¢ noMomsko
MocTa YHTCTOHa npeobpasyer H3MEHEHHe TeMneparyphl B CHrHaJ, KOTOPbIi
NpAMONPONOPLUHOHAIEH KOHLCHTpauHH ra3a. KOHCTPYKTHBHO NaTYMK COCTOMT H3
Mapsl HarpeBaTe/bHBIX 3/ICMEHTOB - pedepeHCHOro M aKTHBHOIO, KOTOPBIi
BCTPGEH B KaTanu3artop, (puc 3).

Karymrea us
NAITHICBOMH DPOBOIOKH

4

05-0,7 nu
r.

me

VR’ W_{d umum

Puc. 3. TepmokaTanuTHYecKHil CeHCOP H €ro YIeKTPHYECKan cxeMa

PaccMoTpeHs1 ceTu mepeAaus MHGOpPMaUMM IUIA CHCTEM AMCTAHLOHHOIO
MOHHTOPHHT2, MX KIacCu(uKaLMA, BUABI M CNoco6bl peausaumy. B 3apepmenmu
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yero NpoBefeH aHaK3 TpeGoBaHMii K TEXHOJIOrMAM NEPENaTH JaHHBIX IS CHCTEM
MOHMTOpHHTa.

Bo BTopoit rnase HMCCEpTALMH, o3arniaBieHAoN Kak «IIpHHUEANL
NMOCTPOCHHS CHCTEMbI PAAHOMOHHUTOPHHIA KOHUEHTPAMMHA Fa30BLIX cMecei n
OCHOBHBIE KPHTECpHH Bblﬁopa napaMeTpoB €¢ KOMIIOHEHTOB» NIPHBCACHBI
OCHOBHRIE TpeGoBaHMA, TpPEXbABIACMEIE K aNNAPAaTHBIM CpeACTEaM CHCTEMEI
INMCTAHIMOHHOTO PaJMOMOHHTOPMHIa KOHTPONA YyTedek rasa. Ha ocHose
NpHBEeEHHBIX TpeGOBaHMI H HCC/IEJOBAHNFBIX METOAOB MOHHTOPHHTA pa3paboTana.
KOH(MIypaUHs NMOCTPOCHUS CHCTEMBI UCTAHIHOHHOTO PaTHOMOHHTODHHT A,

[TpoBenen ananus cBolicTe BHIOPAHHOrO JNA CHCTEMBI MOHHTOPHHTA
auanasoHa BOJIH, NMPOBEACHLI HCKOTOpEIC pacyeThl ONPERECHUA AJIEHOCTH Ha
OCHOBE peKOMeHjalMii NO 06€ecledeHHIo YCTOHIHBOTO pamuocurraia. Ecnu
ycHieHMe TpakTa Mo Qi Goneiol HATbHOCTH, HEOOXOAMMO ero yBeauduHTS,
BLIGMpas aHTEHHB! ¢ GOJIBIIMM YCHIIEHHEM, YMEHEINAA [UTHHY M, COOTBETCTBEHHO,
3aTyXaBHe KOaKCHAILHBIX Kabened. YCTaHORNEHO, YTO Ik 3 deKTHBHO CBA3HM ¢
TIOMOIBIO YJIBTPaKOPOTKHX BOJIH HYXKHO o6ecrieuuTs GecrpensTeTeeHHyI0 TMHKIIO
TIpAMO# BMOHMMOCTH MEXIY aHTSHHAaMH NEpeAaTINKa K NPHEMHHKA.

B ciryuae npuMeHEHHs HalpaBJ/ICHHLIX aHTEHH, YB&THIMRAIOMWX JAIbHOCTD
CBA3W, BOCHONB3OBAIMCH MOHATHEM 30H PpeHesd, OCHOBAHHOTC HAa NPHHUMIIC
Toiirenca, cornacHO KOTOPOMY KAXAAA TOUKA CpEARi, MO KOTOPOH JOXOAMT
BO3MYLIEHHE, CaMa CTAHOBHTCA HCTOYHHKOM BTOPAYHEIX BOJIH, H 1I0JIE M3/Ty4CHUS
MOKET paccMaTpHBaTHCA KaK CYNeEPro3HIMA BCceX BTOPHYHEIX BOMIH.

RN

DepenaTINK S U 5 IIPTeNMEK

Puc. 4. 3ona Openeins.

PacueTs! mpoBeJEHE! COTJIAacHO opMyNIam:

R= fﬁ-”,; @
R=173 ’1/f =, @)

CornacHo yTBepXIeHHI0 dDpeHeid, Bce NMPendTCTBHA, NONaNAoIHE BHY TP
nepsolt 3oHBl OpeHeNd, ¢ paguycoM R n paccroanueM S + D, oxasniBaioT
Hanbonee HeraTuBHoe BAusHUe (puc. 4). [To npABEeACHHEIM pacueTaM M3 3a4aHHBIX
HapaMeTpoB pa3pabaThiBaeMOM CHCTEMEI MOJydeHa BLICOTA MOJRECA aHTEHHH 30
METPOB JU1s TIOIIEPIKAHNA NAIBHOCTH CBSA3M 10 30-40 KMAOMETpOB.
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B ycnoBMAX IUIOTHOM 3aCTPOHKM M CJIOXHON MH(PACTPYKTYpsI 3aBOACKHX
06BEKTOB, CHIHAM K TIPHEMHO# aHTEHHE MPUXOKHT 1O HECKOJILKHUM Pa3sHBIM MY TAM
M CKJIaALIBAIOTCA C Pa3HEIMH (hazaMmu, r03TOMY YPOBEHE CUTHANIA MOXET MEHATECA
B COTHM pa3 NpH CMEIICHHN TNPUEMHOH aHTEHHbI BCEro Ha 1-2 merpa. B 3tom
CIIyuae Hy»HO JeHCTEOBaTh NPAaKTHYECKH, METONOM H3MepeHHUH YPOBHA CHIHANA B
TO'IKE YCTAaHOBKH NPHHMMAaeMOY aHTCHHEIL.

C nomougsio. pa3paboTaHHOM MeTOOMKH OCHOBAHHOW Ha HHIPEAMEHTHOM
METOAe MOHWTOPMHTa. C NPHMCHEHHEM TEPMOKATAINTHYCCKHX CEHCOpOB,
HCTIONB30BAHMEM COGCTBEHHOr0 panvoKaHala B OManasone 27MIL, a Takoke
HCMONB30BAHHE ANrOPHTMA ANCKpETHOro LMpoBOro ompoca, paspaGorana
KOH(HIypalysa CHCTEMEI PaiOMOHHTOpHHTa (PHC. 5).

flhﬂ
w iad

G =
#ﬁ*@@@@@m

1
SRIATAIOe
| acpans? vemalierss J
UeHTpansusiil AyALT ynpasacHus Nepudopnit ycrpoft

Puc. 5. Kondurypauus cacreMul pATHOMOHMTOPHHIA

BeiGpanHEIi CrI0co6 MOCTPOEHHA CHCTEMBI PATMOMOHHTOPUHTA 06YCIIOBNCH
CNEOYIOMMMH 3HAYMMBIMM NpPEMMYLISCTBAMH: aBTOHOMHOCTH H HE3aBHCHMOCTE
paGoThl CHCTEMBI OT BCNOMOTaTeNMbHBIX CHCTEM M TEXHONOrMil 3a cuer
HCTIONBL30BAaHHA COOCTBEHHOrO pamuoKaHana; OecnpoBOAHOE NOAKTIOHEHHE
nepudepuitHbix yCTpOHCTB, yOoGHOE B YCNOBHSAX C/OXHOM HMH(PacTpyKTyph!
NPOMBIIUICHHBIX 0GBEEKTOB; HCIO/IE30BaHKE MAJIOH MOLIHOCTH PaiMOCHIHAMA acT
OrpaHMueHHbHi pamuyc AEHCTBHA, 9TO pemaeT npofjeMy 3JEKTPOMarHWTHOH
COBMECTHMOCTH U PallMOBANTBHEI PAaCXOA 3apaja akKKyMYJITTOpPOB.

Ha oCHOBe K3yYEHHBIX CTPYKTYPHBIX CXEM, HCIONB3YEMBIX IiA mMpUeMa H
nepegau¥ LM(POBBIX CHFHAJIOB B TIPAKAAHCKOM [Malla3oHe, pa3paboTaHbl
KOMITOHEHThI CHCTEMB! PATMOMOHUTODHHTa, PHBEACHO OMHKCAHUE ee paboThL

PazpaGoTana  CIPYKIypHas CXeMa  MOOyad C  YJNYy4MICHHBIMH
XapaKTEepUCTHKAMH I TIOKMIOUEHNS JaTdhka. AMIUIMTY/2 BEIXOQHOTO CHTHANa
JaTIAKa BapeHpyeTca B MHTepBaie oT 0 go 2B. VYpoBeHE 3Toro CcHrHana
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HemocraToueH nOna ob6paGorku, mnosToMy B CxeMy BKIOYEH YCHIHTENb
TIGCTOSHHOTO TOKAa I NOAydeHMd aMIUIMTyAs! 2,5-5,5 B, m mocnemyromei
noxaqm ero Ha ALITI (pnc. 6).

Harunx Cxena pa3es3c Vcamerens AL
DOCTOSRAROMO TOKA

» a

258

Bnok nHranus 12R

Puc. 6. Bnok-cxema ceHCOPHOro MOXYJist

AHanu3 paboTLl CXeM YCHIEHHA M HCCleoBaHWe BO3ACHCTBHA Ha
JJICKTPHYECKHE BBIXOAHBIE NAapaMeTpsl A3TYMKOB TOKOB B LEIMAX TWTaHUA,
TOCTaBWIN 3ajady pa3BA3KHA MO IJJIEKTPUYECKHMM LENMAM CaMoOro JAaTduKa H
3NEKTPHIECKON CcxXeMbl ycwiuTens. VccnegoBaHMs noxazaM, 4T0 CHTHAI C
JaTyMKa He JOJDKEH HMMeTh o0mero noTeHOHana C 3€MIISHBIM MOTEHLHANIOM
ycmnuTens, BO H3bekaHWe HCKRDKEHMA NapaMETPOB H3MEDEHMIi, IOCKONBKY
TEPMOKATAINTHYECKHE JAaTIMKM HMEIOT BERICOKYIO WYBCTBHTENBLHOCTS, YTO
CKa3BIBAETCA Ha BEIXOAHOM CHTHane CEHCOPHOTO MoAyJiA. B Buny aToro BxmoyeHa
CXeMa TaabBaHHYECKOH pa3Bsi3KH, HCHIONB3YIOMad CBETOBYIO Mepefady CHrHana.
CHreEan ¢ pgaryuxa dHepe3 CXEMy TaIBBaHWIECKON pa3BiA3KH MNOCTYMaeT Ha
YCHAHTENS INOCTOSHHOIO TOKA, YCHIHMBaeTCi X0 HampsoxeEms 5,5 B, 9ro B
npeaenax HOMHHANEHEIX BXOJHEIX MapamerpoB AITTL

Ha ocHoBe H3y4eHHS CBOMCTB M MPOBERCHHOTO aHANM3a Pa3IHYABIX BHAOB
JaT9UKOB I Pa3NHYHBIX TpeOyeMbIX 3ajad, cpell M YCNOBHII MpHMEHEHNs NpH
TIOCTPOCHHM CHCTEM MOHHTOPHHTa, BHIOpaH TEPMOKAaTANHTHYECKHMIl CeHCop,
HCNONE3YIOMUl TEPMOXHMHUYCCKMIE aHarmM3 npob, xak HawmGonee 3¢dexTvBHBIH
s onpefenenyA ropiourx rasos THna Hp;, CO, CH,, B ap. YcTaHOBNEHO, 9TO
TepMOKaTATHTUHECKUIA CEHCOP HMEEeT rMaBHEIE PSHMYIMECTBA, ReoOX0quMEIe IS
" SKCIUTyaTalMH B KNIMMATHYECKMX YCIIOBHAX Y30ekucTana nepen APYTHMH BHOAMH:
TpOCTOTA YCTaHOBKM, XATHOPOBKH M SKCIUTyaTaunH; OOJNbmIoN cpok cmyxGHl,
HM3Kasg CTOMMOCTB; BBEICOKAas HaReXHOCTh B 3albUIeHHON arMmocdepe; BBICOKas
HaJIeXXKHOCTh B YCIIOBHAX HH3KHX H NMOBBINCHHEIX TEMIIEPATYP; MAIOUyBCTBATENEH
K M3MEHEHMAM BIIXKHOCTH M TEMICPATypbl; MaJIOYYBCTBHTENIEH K H3MEHEHMAM
JABJICHHA; UMEET HU3KYIO CTOUMOCTD.

B Tperpefl rnaee amccepTammm, o3arnasiieHHOM kak .«PaspaGorka m
CO03Janpe aNNapaTHoi YaCTH CHCTeMbI JACTARIHOHHOTO PAJHOMOHHTOPHHTA
ONacHBIX  ra3es»  [MpuBeficHa  pa3paboTka  paguokaHana  CHCTEMBI
PamMOMOHKTOpHHTA, 6soxka ympaBleHHs paboToif CHCTEMEI, NPHEMHO-
KOHTPOJILHOro 610Ka, UEHTPaNbHOrO MyJNBTAa YNpAaBleHMd, Y3Na YIpaBieHHs
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pabotoii nepudepniinoro Gnoka u CCHCOPHOrO0 MOJY/IA, a TaKKe TPCHCTaBJIEHE!
PpaspaboTaHHEIEC IPHHUMIHANEHEIE CXEMBI 3THX 6JI0KOB.

Tlpu cospanmy Bcex COCTABHEIX KOMMOHEHTOB pa3pabOTAaHHON CHCTEMBI
MOHHTOPHHT2 CJIEI0BAIH NEPCIEKTUBHBIM METOAaM KOHCTPyHpoBaHua (puc. 7).

IMepcnexmshblc METOIN

KORCTPYUPOBaHHA
] ]
Pemenne Petneinie EOHCTpyXTImHO-
CXEMOTCXHISECKIN 33TA% TEXHOIOIIIECKOX 32724
t ; v
3 i ) 3
HNoszuneite Tosounewie § Cuiokeane oTpedagencdi Yueustuesnie myomwans
Ouicpozeficeng | HandxHOCTI MOIHOCTH MERUICMCHTHALY COSANHEHIIE

Prc. 7. CTPyKTypa NepCneKTHBHBLIX METOX0B KOHCTPYHPOBaHH.

PazpaGoTana OpHUrMHaNIFHAA METOOMKA JMUCKPETHOro (YHKIMOHHPOBAHHA
CACTEMEL, B ONpeleNieHHOM MHTEpBalie BPEMEHM. AJITOPUTM JAHHOH METOAMKA
MO3BONSET ONHOBPEMEHHYIO paboTy YeThlpeX NpHeMo-TepeAaTdHKoB Ha OfHOMN
yactore 27MI'Ll, 3KOHOMHEI pacxoli aKKyMYJIATOPDOB M YNPOCTHII CXEMHYIO
peanmzaipno. B jganroM anropwtMe umTepBan pabotel - 20MMH, B Teuenue
KOTOPHIX nepeparamku  paborator mo 10cek. Pafora nepenaTimkoBs
CHHXPOHM3MpYeTcst Kaxapie 20MHH HMITYJLCOM, HITYyYaEMbIM fEpeaomum
YCTPOHCTBOM ULEHTPAIBHOrO IynsTa ynpasnenus. Tafimepsl nepudepuiinbx
TIEpPeJaTINKOB 3aITyCKAIOTCA M0 3TOMY HMITYNbCY-CHHXpOCHTHATY. PopMHUpYIOTCA
CEeKyH/IHBIE MHTepBasl Bpemenu: 10cek paGoTa nepearvka B peXXUME KOHTPOJIA
3a HampsDKEHWEM aKKyMYJIATOpHoii Gatapew, cremyiomue 10cex MueT mepegaua
uHbopMaun ¢ patuuka ¥ 10cex — saumrHeli HHTepBan. Ilocne 20cex paGoTel
TiepeaTYMKH BLIKAIOYAIOTCA. 3aTeM up1 paboThHl MOBTOPACTCHA.

BpemenHrle auarpamMmiel paboTel cxempl TafiMepoB M (opMUpoBareseii
BPEMEHHbIX HHTEpPBANOB IIpeACTaBNeHk! Ha pHc. 8.

MNepudepniinabie NPUEMHUKH CHYXAT [Ji1 PHEMa CHTHAMA CHHXPOHA3ALHUH
M INocJie 3amycka TaliMepa CHTHANIOM CHHXPOHH3alMH, NIPHEMHHAK aBTOMaTHYECKH
oTKmoYaeTca. DTo HeoOXomuMmo I MCKIMIOUEHMA JIOKHLIX cpabaTsiBaHui,
NICCKOMLKY NPUEMHMK MpHHMMaeT Bee cuTHanel Ha 27MI. AnropuT™M CHCTEMBI
3ajjaeTcs ¢ MOMOIIBIO TaiMEpPOB.
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‘Puc 8..Bpemennsie nuarpavmet Tafimepa ¢opvMuponaTeeit
BpCMEHHLIX HHTEpPBaJIoB.

Jna cencopHoro MonyJia paspaboTaHa NPAHIMIHANEHAA CXeMa Pa3BA3KHY Ha
BaKyyMHOM OJITO3JIEKTPOHHOM nOpHOope, CxeMa YCHWIMTENA MOCTOSHHOIO TOKa Ha
ONIEpalMOHHSIX YCWIMTENIX H cxema Osoka nuramma. Takum o6Gpasom,
TEPMOKATATMTHIECKMI AATYHMK CBA3AH C YCHIHTENICM NOCTOAHHOTO TOKA depe3
FallbBAHHYECKYIO Pa3Bs3Ky, 9YeM penleHa npobnemMa HCKaKEHHSA ero H3MepeHHit.

B uereeproii rnase mMcceprampiH, o3arjasieHnol xak «Pa3paborka
TEXHOJOrHHA ¥BTOTOBJICHHS ¥ PacdeT KOHCTPYKTHBHLIX H METPOOrHYeCKHX
NapamMerpoB IraA20BLIX CEHCOPOB)» NpHBEJcHa pa3paboTka ¥ MOXCpHH3AIMA
KOHCTPYKUMH TEPMOXHMIHIECKOTO CEHCOpa APHMEHHTENEHO K CriemH(IeckiM
YCIIOBHAM SKCIUTYATAUHM M ONpefelieHus NONOIMHHTENSHEIX HHTpeAHeHToB. Jins
JTOr0 NpoBeAcHSI M MPENCTABAEHBI pacieTel, M YIrINyONCHHBIC HCCICHAOBAHMA
nepBHYHBIX Npeobpa3osareneil Ha TEPMOXHMHUIECKHX IJIEMEHTaxX.

L ~m .\x‘
““‘\: » u :?
,i{/////////n;

Puc. 9. CTpykrypHbIit BUX MOAEPHMIHPOBANHOICG
TePMOXHMHYECKOr'o CEHCopa.



o e::;ﬁcfn Hl:fnc'raaneﬂm PAacueThl MapaMeTpoOB TCPMOXHMMHYECKOTO CEHCOpa U
rp CPBHIHBIX npeoGpasosarenesi. OTHENEHO PAacCMOTPEH BOMPOC
3aBHCHMOCTH TIOKa3aHMH M3MepeHMi! NaTuMKa OT BIMAHHS Ha HEro M3MeHeHMS
TEMNCPaTypLI ¥ AABNEHHUA OKPYIKAIOMIeH CPeE! H MPUBEAEHE PACUETH! Taby ALY
GYHKIMK KOHBEKLMH. " PEKOHCTPYKUMA KOpNyca NpuGopa NOIBOMMIA YITydIIHTE
TEIUI00TAAYY, PacUIMpHTh paboumii TCMNEPaTypHbl [OMana3oH, YBEHUHTL
BUGPOCTORKOCTE M YCTOMIHMBOCTE K NBUTEREIM BIBECAM B BO3IyXe (pHC. 9).
TIpuHUMTT JeACTBHA [aTYMKA, OCHOBAH HA M3MEPEHHH KORLEHTPAlMH
HCKOMOTO KOMIIOHEHTA B Ta30BOH CMECH MO KOJIMMECTBY TCILTA, BEIIEIAIOMErccs
NpH XHMHYECKOH peaKuMM KaTalUTHYeCKOro OKMC/ICHHS ONpEAeNAEMOro
KOMIIOHEHTa Ha TYBCTBHTE/ILHOM 3j1eMeHTe. KOHCTpYKTHBHO AaTIMK COCTOMT M3
H3MEPUTEIPHOTO M KOMICHCAIIHOHHOTO  YyBCTBHTENBHEIX  37IEMEHTOB,
BK/HOUEHHBIX MEKOY Cofoli ¢ AByMf NOCTOSHHBIMHM DPE3HCTOPAMH N0 CXEME
HEYpaBHOBCIOEHHOTO MocTa (puc. 10).

(Urn)kE
+1t -

Puc. 10. DaekTpHueckan cxema nogxiiouenns TIID ¢ peancropammu.

CrnupaM  9yBCTBMTENLHBIX, TepMonnaTHHoBeiX snemedTop  (TIIJ)
MHOTOCJIONHO TOKPEITHl KATAJM3ATOPAaMH C pasHO#i CTeneHBI0 aKTHBHOCTH,
H3MEPHUTEIEHLIE JIEMEHT ~ BLICOKOH CTENEHBI0, KOMITCHCAMONHEIA - HHIKOMH.
Ilp¥ nonagaHMK rasa B JaruMk, HA [OBEPXHOCTAX JMNEMEHTOB TNPOHCXOAHT
pasHopogHoe OecrlaMeHHOe  OKMCJICHHE, BCAEACTBHE 9€ro  MEHATCH
CONPOTHBJIEHNA 3JIEMEHTOB M MOCT BBIXOJMT 43 PaBHOBECHOTO COCTOSHMA, B
JHArOHATM IOABJAETCH TOK NPONOPUMOHANEHEIT COAEPKAHMIO K3MEPAEMOro
komrionenTa. Iloyyuaemelii Ha BbIXO#e CHrHaN, OOYCNOBJIEH pPa3HOCTHIO
TeMmepaTyp M3MepHTEIbHOTO K KOMNEHCAUMOHHOFO 3/IEMEHTOB, KOTODhIH
cocTaBnieT, He MeRee, 1 MB Ha 20 mr/m®,

Belna NpoBENCHa CEpHA M3MEPEHMI, MEHAA aTtMocdepHoe NaBfeHHE D H
TeMmepaTypy OKpyXaiomei cpes! t,, M 3aNACHIBAY 3HaYeHMs Toka J
MIWUTHBOJILTMETp2. [ kaxkporo 3HadeHud J (B MA) MBI CHadqala BEMHCILAUTH

Temmepatypy TIID:
t =(l%5£8-—1)- 256,41

Jlanee BEMUCIACTCSA QYHKIMS KOHBEKIIHH:

. (&)



4
Wi, p)= 606,7324- J +(2,7315+ 0,011, ) -(;73 15+0,01)" 45363,

t "’to < ' (6)
ITocne npmBenenus 3nadenmdi ¢ynxkmy h = h(t,,p) K eauHBM . mxanaM
TeMmrnepatyp t, M naBneHvit p 1A Hee cocTaBneHa Tabmua 4.1, .

o Ta6auua 1
3unadvennst QYHKIMHM KOHBEKIHH
t, (°C) C

-50 25 - 0 . +25. |+50
p (MM.pT.CT:
5 87,2 89,2 88,8 88,3 84,1
10 87,9 90,0 89,9 89,7 85,4
100 92,7 93,8 95,0 95,0 89,7
200 94,8 95,8 97,3 97,5. 93,9
300 ~[ 95,8 97,0 98,7 98,6 95,8
400 1 96,5 97.8 99,7 99,5 . | 96,8
S00.° . 97,1 98,4 1004 - ]100,6 . | 97,5
600 97,5 98,9 100,9 1015 .. 4198,1

700 97,9 99,5 101,4 102,06 98,6

Ha rpadmuxe puc. 11 BraHa CTaOWIBHOCTH CHrHANA NPH HM3MEHEHWH
atMoc¢epHOro AanyeHHs.

- Nhautary ——

— .-

+ + +
o 10 200 30 L 500 © x0

Puc. 11. Xapakrep nimMeneHun ¢yHxuun h = h(¢t,,p) or p npa
HKCHPOBAHHBIX t,

Ycoscpu.leﬂcmonaua TCXHOJIONA TIPHTOTOBJICHHA BBICOKOCCIICKTHBHEIX
KaTalnu3aTopos, Wi ONpefe/IcHHs COJep/KaHMA cnefyromux rasos: H;, CO, H,S,
as



HN,, CH,;, KOMNOHEHTOB DaKETHOr0 TOMTMBA K JPYTMX TOpIOYMX H
B3pHIBOONIACHBIX T230B C HCIIONBE3OBaHHEM TEPMOKATANMTUHECKUX CEHCOPOB 1O
OCHOBHEIM METPOJIOTHYECKMM M TEXHMYECKMM MapaMeTpaM, He YCTyTaloUMX
M3BECTHBIM MHDOBBIM aHaioraM, NPHMEHACMSIX INpH KOHCTPYHPOBaHHM H
naroTonyieruH camux TIID B cocTaBe TEPMOKATATMTHUECKHAX AATYHKOB.

PazpaG0oTaH OPUTMHAMEHEIA cnoco6 ofecreyeHns CeNeKTHBHOCTH TXI Ha
OpUHOUNE HCIONB30BaHuA IIMPOKMX BO3MOXHOCTEH HOCTHKEHMH XUMHH U
3JIEKTPOHMKH B KOHCTPYKIMM C TKC, no3sojsiompii ycnemHoMy repesoay OT
TPANHLIMOHHOM (hYHKIMHN WHIVKALMH C TX Ha yHKLHIO H3MEPEHHA.

B naToii rnaBe AMCCEPTAUMM, O3aIJIaBNCHHOM kak «PexomeHaaLms mno
MPAKTHYECKOMY HCIO/IL30BAHUIO pe3y/bTaToB HCcc/1eaoBaHui» MpHUBeieHa
3aKOHOMATEN-HAA ©Oasza Pecrmy6nuku VY3GeKHCTaH, OCHOBHBIE TONOXKEHMA H
CTaHAapTH No pa3paboTKe TEXHWYECKMX YC/IOBMH 1jiA CepUHHOro BHIMYyCKa
pa3paboTaHHOM CHCTEMEI IMCTaHUHOHHOTO MOHHTOPHHT2 ONACHBIX rasos.

PaspafioTanHasi cHCTEMa MpolLIa YCMElHbIe HCIIBITAHHA Ha NPCANPHATHM
TamPTTIL] HenmocpenctseHHo B Tenebawve H=375 kak noxapHo-oxpaHHasi
cHCTeMa  MOHMTOpHHTa. TexXHHueckMe TIPEMJIOKEHHA  3aKMovalTcs B
HCTIONB30BaHMM  paspaboTaHHON CHCTEMBl palMOMOHHMTOpDHHIa, OCHamIeHHOMH
TEeMMEpaTypHbIMHM JaTuMKaMK ¥ NATYMKAMH 3afIbIMICHMH, B MOXapOOMNacHBKX
soHax. IlpeMMymiecTBamMM  NPEAJIOKEHHOTO  METOAAa  MOHHMTOpMHFE  C
HCHOME30BAHHEM PafiHOKAHANA MO CPaBHEHWIO C TPaOULMOHHBIMH METO[AaMH, C
ONHOM CTOPOHBI SBMNSETCH BBICOKad HAAEKHOCTb, C JpYroil CTOPOHBI —
ynemesJeHHe CHCTEMBI NOKAPO6E30NacHOCTH B LEJIOM, NOCKONBKY TPYAHOCTH U
CTOMMOCTH TIPOK/IANbIBaHMs Kabesa JUTA NoxapHo# curnanusauuy Ha Tenebanme
ouesMaHa. [N NpPOBEAEHHMA HCMBITAHUNM YCTPOACTBA HOBHIE paspaboTaHHEIE
YHHBEDCAILHEIE CEHCOpHBIE MOMy/H ObUTH OCHAUICHB TeMmnepaTypHEIMH U
JIBIMOOMIPEENAIOIMMHE  JaTddkamMu.  OpMrHHAlbHOE  CXEMHOe — pelleHHe
CEHCOPHOIrO MOLYJSi C BREICHHEM TalbBaHHUECKON pasBA3KH, MO3BOJIUIO
NPENOTBPATHTS MCKMKEHMS NapaMeTpoB HM3MepeHu#, eM moseicwio B 1,5 pasa
JOCTOBEPHOCTB PE3YNETATOB MOHHTOPHHIA.

HosusHa npoBoamMbiX BHempeHuii 3aimowaerca B ToMm, 9ro Ha LIPPT
cucTeMa aBTOHOMHOTO aBTOMAaTHYECKOTO PalMOMOHHTOPHHTA anda
TIpeOTBPAlEHIA NOXAPOONACHOH CHTYaIMH HCIIOJIB30BANack BIiepBLIE.

INpakTHUECKMM TNpeMMyIIecTBOM pa3paboTaHHOll cucTeMpl SABISETCA
HCIIONB30BaHME PaifioKaHana, MOCKOIbKY BHICOTA GalllHM cOCTaBNsAeT 375 meTpos,
YTO MMEET CBOHM CJIOXKHOCTH B MPOKNagbBaHMu KaGeNbHBIX KaHANoOB CBA3M s
NpOBOIHBIX CHCTEM MOXKApHOTO KOHTpons. IlocpeacTBOM — MPOBEACHHBIX
HMCIILITAHMI  paclMpeHsl BO3MOXHOCTH  DCATM3aUMM  HempepeIBHOIO
ABTOMATUYECKOTO JHCTAHLMOHAOrO pafg¥OMOHHTOPHMHIa C HCIMONLb30BaHHEM
YacTOT IPaWOAHCKOrO JHamasoHa Ha TOAOOHBIX MpPEATPHUATHAX Pecmy6nykn
V36eKnCTaH, MMCIOIMX CNOXHEIE KOHCTPYKTHBHBIE M MH(PACTPYKTypHbie
0C0GEHHOCTH.

Vicnone30BaHHe YKa3aHHBIX pe3y/bTaTOB I0O3BOJSIET MOBBICHTH KadeCTBO
[MAarHOCTMPOBAaHMA MO  Pe3y/ETaTaM  aBTOMATHYECKOro  AMCTaHLMOHHOrO
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PAJHOMOHUTOPHATa, YTO B CBOIO ouepeds mopsrmaer Gesomacrocts pafor ma
TIpEIPHATHH.

TlpuBenenbl  TaKke  PESYNSTATEl  NPOMBIMUICHHBIX — MCTIGITaHMi
paspaGoTaHHOH cuCTeMbl paauomoHuTopaHra (CM) Ha rasonepepabaTeiBaionmx
Npe/NIPAATHSX ¥ CPaBHHTC/NBHBIN awanus ee pabounx napaMeTpos C
HCHONE3yEMBIMA [2302HATH3ATOPAMH. YKa3aHo, 9TO TPHMEHSEMBIE CHCTEMbI
OTHOCSTCA K CTAIHOHAPHEIM OPOBOJHBIM Fa30aHAIM3ATOPaM ¥ HEMOSHILHEL
Maxusiit GakTop B LENOM OTPHIATEIBHO RIUACT Ha KOHTPONL 32 YTEUKaMHM, TaK
Kak mnomofHsle rasomepepabaThiBalone NPEOANPUATHA HMEIOT  CHOKHYIO
MH(pACTPYKTYDY.

CpasHieHAe TEXHHHECKAX XapaKTepPHCTAK HCTIONL3YEMbIX [a30aHANTH32TOPOB
Xo66ur-T - Poccuiickoro npoussopctsa ®  Unor-6N - mHemenxoro ¢
pazpaborarHoit CM nokasano:

1. Bpems pa3pepTHIBAHHA CHCTEMEI BEIMIpEIBacT B 20 pa3;

2. Bpems nporpesa cucteMe! B 10 i 30 pa3 mensme (puc. 12);

Bpema nporpesa, 16 -

VNN,
14

12

Cncrema Unor-6N Xo66ar-T
MOHUTORKHIA

Puc. 12. CpaBHeHRe BpeMeHH NPOrpeBa ra3oaHalH3aTopos.

3. Bpema YCTaHOBRCHHA noKasaHuif BBIXOBHOIO CHrHANa
OuicTpozeiictBeHHee B 4 - 5 pa3, Te Ke MOKA3aTeiM M CO BPEMCHEM
BOCCTAHOBJIEHIA CHCTEM MOC/iE CHATHA Ia30Boit Harpysku (puc. 13);

4. DKCIUTyaTaUMOHHAsA NOTPEMHACCTS NPEBOCXORMT B 2 pasa (puc. 14);

'5. AGCOMOTHAA MOTPEIHOCTE MOJCPHH3HPOBAHHOTO NATIMKA, BCTPOSHHOrO
8 CM, coctasmra 0,037%;

6. Cpepnaa abcoymoTHas MOrpemiHOCT, NO CTZHAAPTHEIM MOBCPOUHBEIM
rasospmM cMecsiM: Xo66uT-T = 0,559%, PaspaGorannaa CM = 0,055%, Unor-6N =
0,17%.
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30

Bpems
YCTaMORAEKKA
noxasauulii 25
BHIXOAHOTO
curHana, c.

20

Cwncvema Uneor-6N Xo66ur-T
MOHHTOPNKI3

Puc. 13. Tpadugeckoe npeacrasieHie CPABHATENLHLIX NAPaMeTPOB
BpeMeRH YCTaHOBJIeHHS NOKA3aAHAH BLIXOAHOT0 CHIHANA,

Norpeiunocs 06

namepennn, %
0,5

0,4

03

0.2 A

0] S
Cncrema Unor-6N Xo66ur-T
MOHWTOPUHTA

Puc. 14. I'mcTorpamMma nokasareneii 3KCIUTyaTaMOHHON NOrpenIHOCTH
pa3paGoTaHHoi cHCTeMBI, cucTeMmbl Unor-6N, cueremsl Xea6nr-T.

AHanu3 TPOBEACHHBIX HCCNEOBAHAA H TEXHMYECKOH [OKYMEHTAUMH

Hoxaszas cefylolyie IKCIUTYaTaUHOHHbiC MapaMeTphi MCCAEHYEMBIX YCTPOHCTB
(Tabmuma 2).
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Tabmana 2.
CpaBHEHHE 3KCIUTY3TAllMOHHBIX IapaMeTpoB

W PaspaGoTanHas Unor-6N Xo66uT-T
TTapameTp CM

1. TeMnepaTypHsIt -40...+55°C 0...+45°C -20 ... +50°C
JIHana3oH -~

2. AtmocdepHoe 84...107xJIa | —200 ... +300xIIa | 84 ... 106,7kI1a
ZiaBJicHUe

3. OTHoCHTEMbHas 98% npu 25°C | 95% npu 30°C | 95% npu 30°C
BIIQKHOCTB BO3JyXa

Ilo npuBEeOeHHLIM  MapaMeTpaM  TaloKe BHOHO  NPEBOCXOJCTBO
paspadoraHHofi CM H NpHCHoco6AEHHOCTE K HCTMOMB30BAHHIO B KJTUMAaTHIECKHX
ycnoswix Y3ibekncraHa ¢ NOBLIICHHBIMH TEMIEPaTyPpHEIMH PEXKHMaMH paGoTEL.

TIpuBeneHs! NpakTUYECKAES PEKOMERIJALHH HCNONE30BaHHA paspaGoTanno#
cucreMsl, ¢ ydeToM: sawnouenus I'VII IIDMC .Ha Tepparopum PecmyGmuxm
: VaGexkucetan. OnpeneneHsl: peKOMEHIAIMH 1I0 pa3sMENIeHHIO CEHCOPHBIX MOMIYJIei,
NP MpOBEACHHM AHATM3A JAHHEIX H3MEPCHHH MONCPHH3MPOBAHHOIO AATIHKA
Obla  ucroms3oBada  paspaboTaHHad TporpaMMa  KOHTPOJIA — HANEXKHOCTH
TIPOrpaMMHOro oGecrnedeHHs, YT0 TNMOBEICHIIO JAOCTOBEPHOCTH Pe3YJIETHPYIOLIHX
nauieix B 1,2 pasa. IlporpamMa crenuansHo paspaboraHa, 4 pexomemloaana and
U1 KOHTPOJI HANEXKHOCTH HCITONTBE3YEMOTo B HecneaoBanmax I10., :

Taioke MPHBEACHBI peKOMEHOAUMH NpUMEHEHUA paspaGoraHBoi cCHCTEMEI
Ins u3MepeHus (U3MUECKHX BENMIMH (AaB/ICHHE, TEMIIEPATypa, KOHOECHTPam#A
rasoB M T.A.) C Nocjexyioue# TpaHCIAUMEH MOMYYCHHEIX HAHHEIX B CHCTEMY
BH3yanu3auuu. YTo AOKA3ILIBAET YHHPHUIFPOBAHHOCTE pa3paGoTaunoli CHCTEMEL.

IlpuBepneHHOe CpaBHCHHE MNapaMeTpoB pa3paboTaHHOH H HMCNONB3YEMEIX
CHCTeM J0KasbIBaeT Hawtyumee GricTpofciicTBie U Gonee Hif3Ky:0 OTPEIIHOCTD
U3MepeHHii KOHIIEHTpAlMN Tra3’oB pa3paboTaHHOK CHCTEMEI, YTO MAOKA3EIB2ET
Bemrpsnu Gonee 30 MIH. CyM B rOA Ha KaKAOM OOBEKTE NpPH BBIABJICHAM
TEXHHYECKMX MOTEPh B IKCIUTyaTalMy rasonepepabateisaiomero c6opyaoBaHus.

TIpennoxeH MeTon NOCTPOCHHSA KOpPNOPaTHBHOH CETH ansd
LIEHTPaJIM30BaHHOTO MOHHTOPHHIA ONACHBIX 0OBEKTOB Ha OCHOBE COBPEMEHHBIX
TeJICKOMMYHUKALIMOHHBIX TEXHONOTUHA. [IpeuMyIecTBo MpeAIaraeMoro pemeH s
NOCTPOEHHUA KOPMOPaTUBHOA CETH COCTOHT B €r0 CHCTEMHOCTH, a TakKe
afanTalpy K YCJIOBHAM H ocofeHHocTAM Y3Gekucrana. [IpennoxkenHoe pemenne
MpaBMWIBHOTO BEIOOpA CTPYKTYPhI H TEXHHYECKOro ofecneyeHHs NpH MOCTPCEHHH
KOPIOPaTHBHBIX CeTel MOTYT C3KOHOMHTE BeckMa Gonpmue 3aTpaTh! BEOOMCTB H
MOAKOHTPOJIGHBEIX WM OpramM3amuii, mpu cofymoleHHMHM TINaBHEIX KpHTEpHEB
KOpNOpaTHBHBIX  ceTeill: (YHKUMOHANBHAs HaNOJHEHHOCTH, 6€30macHOCTS,
HaJe)KHOCTh (PYHKUHMOHHPOBAHNHA ¥ MOHMTOPHHE COCTOSHHMA B PEXHME PEAIBHOTO
BpeMeHM. B CBOIO OYEpenh 3TO TAKKE MOXKET 3HAUHTENFHO CHM3HTh CpOK
OKyNaeMOCTH [MpPOEKTa, 4YTO OCOOEHHO B@KHO B TeKymed IKOHOMMYECKOH
CHTyaLHH.
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SAK/IIOYEHHUE

Tlpeacrasnens! cremylomue BHIBOABI MO TeMe mucceptaip  «Metomsl M
YCIPOHCTBA NUCTAHLIHOHHOTO MOHUTOPHHIAY:

1. O6ocroBana  kOHUENUHMs  co3gamms  3QPEKTHBHEIX  CHCTEM
aBTOMATWYECKOr0  PaAMOMOHHTODHHIA  OKpYXKawieit  cpeabl  00BeKToB
HedTeraloBoit H xumpgeckoli OTPacH.

2.  Paspabotana 3(p¢eKTMBRaE  MeTomMKA  ABTOMATH3MPOBAHHOTO
JHCTAHIMOHHOTO  MOHHMTODHHIA, BBINAIOMAS HAaMMEHBIIYI0 IOTPEIHOCTE
TapamMeTpOB OKpY)XaKoIIe# Cpeabl, alanTHPOBaHHas K KIMMATHYECKUM YCIIOBHAM
VY3bexucrana.

3. Teopetnucck 060CHOBAH METOJ, HENPEPHLIBHOTO KOKTPOJS OKpYKaroulei
Cpenbl, OCHOBAHHBLN1 Ha NPUMEHEHHH aBTOHOMHOW aBTOMATHYECKOH CHCTEMEI
PanvOMOHMTOpPHHTA ONacHbIX 06BEKTOB, cO3aanKoiH Ha Gase nepenayn UAGPOBLIX
PaAMOCHTHAJIOB, Ha JacToTe 26950 k1.

4. TlpakTudyeckM peaNnH3OBaHO YHMBEPCAILHOE CXEMHOE pelIeHHE
YHEQHMUMPOBAHHOTO CEHCOPHOTO MOMYJS, MPENOTBPAILAIOLIEr0 HMCKAKEHUA
napaMeTpoB H3MepeHMi JaTUNKOB.

5. TeopeTHuecky pacCHHTaH H MPaKTHYECKH CO3[aH ANMAPATHLIA KOMIUIEKC
ABTOMATHYECKOH CHCTEMBI HEMPEPLIBHONO pagUOMOHUTOPHMHIa C MOJHEIM
Hab0poM KOMIIOHEHTOB: IYJIETOM YTIpaBneHusd, NepuQepuiiHbIMM YCTPOHCTRAMH,
CEHCOPHEIMH MOMIYJLIMH, TePMOKATANHTHYECKUM CEHCOPOM.

6. Pa3spaforan BBICOKOCEJICKTHBHBIN TepMOKATATUTHYECKH JAaTYHK C
YJTy4IICHHEIME XapaKTEPHUCTHKaMH, afanTHPOBAHHbIH K ycoBHAM Y3bekHcTaHa.

7. TlpoBesieHE! LieIEBble MCILITAHMA PazpaboTaHHON CHMCTEMEI B PealIbHbIX
YCJIOBMAX Ha NpeanpHATHIX Va6ekucrana.

8. TloaroToBsieHs! TEXHHYECKHE YCJIOBHS CO3MaHHOH aBTOMATHYECKO#H
CHCTEMBI PaZVOMOHHTOPHHTA A/il MEJIKOCEPHITHOr0 NMPOU3BONICTEA.

9. ObocHoBaHa METOAHKA TIOCTPOEHUs KOPIIOPATHBHOH CeTHM  JnA
LEHTPaNM30BaHHOr0 MOHUTOPHHTA OIIACHBIX CGBEKTOB.

10. TomoBoil JKOHOMMYECKMA 3(¢ekT OT WCNONB30BaHHA pe3yNBTATOB
HCCie10BaHMA COCTaBJAET Gonee 30 MIH.CyMOB Ha KKIOM IPEANPUATHH.
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The aim of research is the development of methods and devices of system
for efficient and reliable radio monitoring of the concentration of toxic and
flammable gases used in the industry to prevent fire and environmentally
hazardous situations.

The objects of research are industrial enterprises working with hazardous
gases, tools and elements of monitoring systems.

The scientific novelty of the research is as follows:

On the basic of the methad of autonomously and reliably the functionality of
the system with the smallest error and high sensitivity, developed criteria for
building a system for remote environmental monitoring;

a hardware system has been created to provide automatic monitoring based
on ensuring high reliability, sensitivity and noise immunity in a wide temperature
range; to record and process data on combustible substances in the environment of
dangerous objects;

on the basic of the ingredient method, a technique has been developed for
* the efficient opération of a remote monitoring system for hazardous facilities at oil
and gas processingenterprises in the climatic conditions of Uzbekistan;

based on thé use of constructive transformations, a thermocatalytic sensor
has been developed for efficient and reliable operation in the climatic conditions of
Uzbekistan;

the concept of building a corporate network for the centralized monitoring of
hazardous facilities in various regions of Uzbekistan has been substantiated.

Implementation of research results. Implementation results obtained from
the development of remote monitoring methods and devices:

an effective radio monitoring system based on a discrete-work algorithm in
certain time intervals using an autonomous radio channel was introduced in the
state-owned unitary enterprise “TSRRT” at the Tashkent TV tower H =375 as a
monitoring system to prevent a fire-hazard situation. (certificate of the Ministry of
Information Technologies and Communications Development of the Republic of
Uzbekistan dated June 8, 2018 No. 33-8 / 4153). Due to the use of the method of
autonomous transmission of digital radio signal at a frequency of 26.95 MHz, the
cost of fire alarm systems has decreased.

a radio monitoring system with modernized thermal catalytic sensors based
on the ingredient monitoring method and using a digital radio channel in the
civilian range has been implemented at four gas processing stations of Avaton gaz
avto LLC, Gazkompressor-Servis LLC, Rahshona-HH LLC, and Buyuk Boriy-
Valiy LLC ". (certificate of the Ministry of Information Technologies and
Communications Development of the Republic of Uzbekistan dated June 8, 2018
No. 33-8 / 4153). The introduction of a modernized sensor has increased the
quality of gas detection, the rate of identification of their leakage, and also
increased the safety of enterprises;

the method of continuous radio monitoring using an adapted thermocatalytic
sensor to the conditions of Uzbekistan in the radio monitoring system has been
implemented at gas stations and CNG filling stations OCO ALEKS PLYUS
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BIZNES simultaneously. (certificate of the Ministry of Information Technologies
and Communications Development of the Republic of Uzbekistan dated June 8,
2018 No. 33-8 / 4153). The introduction of an autonomous monitoring system
made it possible to simultaneously control both enterprises, to significantly
facilitate the work of the staff, and also to save labor resources;

the universal sensor module used in the monitoring system based on the
optical signal transmission technique was introduced in the enterprises of the State
Unitary Enterprise TsRRT, Avaton gaz avto LLC, Gazkompressor-Servis LLC,
Rahshona-HH LLC, Buyuk Boriy- LLC Valiy, LLC ALEKS PLYUS BIZNES.
(certificate of the Ministry of Information Technologies and Communications
Development of the Republic of Uzbekistan dated June 8, 2018 No. 33-8 / 4153).
The introduction of a universal sensor module extends the functionality of the
monitoring system and increases by 1.5 times the reliability of the monitoring
results;

the method of modernizing the thermal-catalytic sensor developed for the
climatic conditions of Uzbekistan, used in the developed radio monitoring system,
was introduced in the enterprises of Avaton Gaz Avto LLC, Gazkompressor-Servis
LLC, Rahshona-HH LLC, Buyuk Boriy-Valiy LLC, LLC Aleks Plyus Biznes.
(certificate of the Ministry of Information Technologies and Communications
Development of the Republic of Uzbekistan dated June 8, 2018 No. 33-8 / 4153).
By improving the method of indirect gas sampling, the measurement error of the
sensor was 2 times reduced, and the operating temperature range was significantly
expanded.

The volume and structure of the dissertation. The dissertation consists of

an introduction, five chapters, a conclusion, a list of references and appendices.
The volume of the dissertation is 150 pages.
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