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KNPHII (dancada noxropu (PhD) auccepranuscs aHHOTAUMSICH)

Hutcceprauna MaB3ycHunnr aonsap6aurn Ba 3apypati. JXaxonuga Kuuuox
XYKaNMIH MaxCyNOTIapHHUHT cHdaTura 6ynran tanab owMb, KynNruHa TeXHOMOrHK
sxapaHnapaa HaMIMKHH TEe3KOp Ha3opaT KWIHLI BocHTanapHra OymraH suru
TanabnapHu WirapH CypMOKEA. ArpocaHOaT MaXMYHHHHI 3aMOHaBMil TCXHOJIOTHK
JKapaénnapuia 1OKOpH aHMKIMKAArH ynuauwl, KyiiMm4a fapaMeTpiiapiu Hasopar
KHAHLI UMKOHHATH 6Mi1aH MapaMeTpiapHi caMapani Gollkapuil YUyH TC3Kop, nyTyp
CTKa3Maiiiurai, KOHTaKTCH3 Ba 3HEPrHa TeXaMKOp TeXHoNoruanap Tanab kuwimHauy.
Pusoxxnanran mMamiakamiap naxra Maxcy/loTnap Muuiab uMkapyBuW HMpHK cauoar
KOpXOHaNapy TOMOHMZAH 3aMOHaBW ynualn Texnukac Tanabnapura myeodmk
6ynran naxTaHMHr acocui cudar kypcatkuwiapujan Gupn 6¥nran nassmMrunu
Ha30paT KWK KypWIManapHHU ApaTuill Ba >KOpHii Kunuil MyXMM Basudanapjau
6upn xucobnananu.

JaxoHma naxTa HaMAHIMHH Ha30paT KWIMIL KypwIMalapHHH aHHKIHIH Ba
TC3KOPAHIHHH OLIMPHIL, (YHKIMOHAN HMKOHUATNAPUHN KEHraiTHPHUILIA KapaTiuirad
unMuii Tankukomiap onu6 Gopunmokna. By Gopana, sxymiazaH, 11aXT& HAMJIMCHHK
Ha30paT KWIHILAA IOKOPH aHHKIMIMHY, CE3rMPIHIMHY, Te3KOpJAHTH BA AXIIMWIAaHraH
METPONOrHK TaBcHGAAPHHY OLUMPHILHT TAMMHIAAAKIAH CHFMMIH GuplaMun Yauaw
y3rapTkuunapu acocHard KypwiManapHu uumnab umkuul Ba TakoMHINauTupuil
TAOKMKOTIapH MyXMM axaMusT kact 9TMOKAA.

V36ekucron PecnyGnukacuia naxra CaHOITHHU TeXHHk KAiTa KHXomall Ba
MOJEpHH3alMANALl, NAXTa flapaMeTpAapHHK Ha30paT KWIHILM y4ylt Hirop ax6opot-
ynuawl TexnMKacHMuM Kynam O¥iiMya Mumutap amanra oWMpHAMOKAA. 2017-2021
fiwmapna  Vsbekucron  Pecny6nukackuu pUBONUIAHTHPHII  XapakaTnap
CTpaTeruAcKaa, *KymianaH, “..J0KOpH TEXHOJOMMANM KaiiTa MIWIAll TAPMOKNApHIH,
3Ur aBBaso, MaxallKuit XoMalweé pecypcnapuiy YyKyp Kaifta Huulall acochjia IOKOpH
Kyumnmya KuiimaTau Taiiép MaxcysoT HInat MMKApHLLHK XKanan PUBOMNUIAITHPUILITA
Kapatunran cudar xuxatTmaaH sHru Gockuura JTKasuill OpKaIH CaHOATHH AHana
MoZnepHM3auMA Ba AuBepcH(uKaums Kwiw”!' Basudanapu Genrunab Kyitwiran.
Maskyp BasutanapHu amanra OLUMPHINJA NaXTa HAMMIHMHY HA30paT KWIMILIHUHT
TEXHMK Kypwimalnapd Ba 3aMOHaBHii yCy/napvHU Taxjwn Kunuil Gyiinua makcagnu
WIMHI-TANKHKOTAP, YMyaill COXaCHHMHI PHBOMUIAHHMIU HYHANHIUIAPUHH aHMK/ALL,
naxra  HaMMrHHH ~ HA30paT  KWIHLIHMHC  HasapuACM Ba  amaluéTHHu
TaKOMWINAIITHPHLI MyXHM Macananapaad Xucobananu.

Va6exucron Pecry6nukacu Ipesunertunnar 2017 iiun 28 nosbpnarn IK -
3408-con  «[laxtaumnuk  TapmoFMHM  GowiKapuw  TH3UMMUHM  Ty6pan
TaKOMWUIALITHPHIL Yopa-Tanbupnapy Tyrpucuga» ru sa 2012 iiun 21 madinaru K-
1758 «2012-2016 #wutapaa KHIIOK XYKANMTH HIWwab uMKapUILMEM  sAHaja
MOJICPHM3ALMA KWIMLL, TEXHHK BA TEXHOJNOTHK JKMXATAAH KaiiTa >KHXO3Nall JacTypH
TyFpucHaa» ry Xamaa 2006 inn 29 aerycraaru [MK-456-cou «IlaxTa Tonacksu coTHil
BA YHUHT YuyH XMCOO-KUTOO KH/IMIII MCXAHHM3MHHH TapTuOra CONMMIL TYFpHCHAA» I'H

' V3Gekucron Pecmy6nuxaci Ilpesumerrummnr 2017 ftun 7 diespangarn I1d-4947-con  «Vabexucron
Pecrry6nnxacuim anana pusoxnantipii 6¥itna Xapaxatnap crparermach THrprcaman ri dapsoti.
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Kapoph xamzia Maskyp daonusTra Teruuuii 6omka MesEpuii-XyKykuil Xyxoxatiapna
Genrunanray Basuanapiy aManra oMpHILTa by JMccepTaliig TaaKMKOTH MyaitsH
Jlapaxazia XM3MaT KHIaM.

TagKuKoTHHHT pecrrybanca ¢an Ba TeXHOMOMHIAPH PHBOATAHMINE-HHHT
yeryBop iiyuanumuiapura Gormikaura. Maskyp TalkMKOT pecriyOnuka dan Ba
TEXHOMOIUANApH pHBOXIAHMMHMHT V. «KMUUIOK X¥xanury, 6GuoTexHosorus,
JKOJIOrHA Ba aTpo()-MyXWTHH Myxoasa KWIHII» YCTyBOp MyHanuig jaompacuia
Gaxkapiutran.

MyaMMOHUHHI Ypraumaramivk papaxacu. JKaxoH MHKECHIA CHFMMIM
y3rapTRMWIap acocHjard ycysuiap Ba acGoGnap pusoxviauuwra Jingbo Tong,
Tianming Chen, Mathew G.Pcletticr, Michael E.Gvili, Houri Johari (AKLLI), Stuard
Gordon, Andrej Krajewski, Ferry N. Toth (Asctpaimsa), Hamid Farahani, Rahman
Wagiran, Mohd Nizar Hamidon (Manaiisus), Esa Leskeld, Jukka Voutilaincn
(Pmnangua), Burak Okcan  (Typxua),B.B.Monounukos, C.B.I'omesckan,
H.KIoxurox, H.H.Myxypos, B.B Jlucoeckuit (Benopyccus), A.K.Xypuunasa,
H.I Kairrenamse, T.J./xanapupse. ([pysus), 1O.[1.Cekanos, E.C.Kpuuesckwii,
B.C.Poiide, KO.I'.IToakun, I1.M.Ilyraues, C.H.llisenos, B.C.Adonnun,
I1.B.Mamommun (Poccus) kabu xoprokuli olumTap yNKkaH Xucca KyLIHLray.

MaxTa HAMJIMIMHK NYTYp €TKa3MacAaH Ha30paT KWIMILIIUIT CHFUMIIH Gupnamyn
y3rapTKMwiapH Hasapusicu Ba amanuérura Mamiakarumusuuir H.P.IOcyn6ekos,
I1.P.Ucmarynnacs, P.K.A3umoB, X.3.I/Iram6ep11§e8, M.M.Myxutaunios,
B.M.Axmcnos, B.B.XKasanckuit, A.X.AGmymnaes, O.Yikaes, I1.M.Maraky6oga,
A.Typryn6oce, B.E.Ycmoruu, I1.M.Kananpapos, 10.I1nnymu, ULM.Tynamos,
B.H.[po3yos, P.H.Cautos Ba 6owka onumiapH Y3MapUHUNT yIKaH XHccaapHHu
KYyLMuiran.

Bupok cyHrM wulapaa naxra HamJIMCHHA HA30paT KWIMIWHMHE TC3KOp Ba
JHEPrUs TEXAMKOP BOCHTAapuiuMHr kamuuru cababnu naxrauu kabyn wwmw sa
KaliTa uilTAHMHT 3aMOHABMII TEXHOJOrMK >kapatinapuiaa Kymnaw HMKOHMHH
Gepmaiiaurai CTaHZapT yCy/l acocHiard HaMmyHa OJIMIL B2 TAXIWI YTKasul ycysu
Kynanunmoxaa. LLly 6unan Gupranukia, naxTa HaMIIMIMHA CUFUMIIM YCYJIIA Hasopat .
KWIMIIHKET AHFM WIMMI-TEXHMK B2 KOHCTPYKTOP/IMK CUHMIApHra, IIyHMHIACK
KypuwiMa cudatyia amaira  OWMPWIMIUMHMHT  MaBXyd — HMKOHHATIapupan
doiinananmuiaa eTapan fapaxana YTHG0p KapaTwimarat.

JuccepTaups TAAKMKOTHHMHT JHCCEPTALIHS 6axxapunaran oaMil  TabLJIHM
MyaCCACACHHMHI WIMHII-TAAKMKOT HULIADH pexajiapu Gwian Gormuumin.
Jluccepraums Taakukoty TOIUKEHT faBiaT TEXHHKA YHUBEPCUTETH WIMHI-TAiKHKOT
uuapy Kyiinparn pexanapura myopuk E®-2-9 - «Typnn maxcynormapuunr
cuaTHHM Ha30paT KWIHMIL YYYH MHKPONpPOLCCCOPIH OupnamMun  yuaiw
Y3rapTKMUNAPHHH KYPHII Ba NIOMMXaNaluHHIC Ha3apuil acocsiapuiy MILab qnkmuw
(2016-2017 i1.) mas3ycuaary QyHaMeHTa 10HHXa 0Mpacka baxapuirat.

TaAKUKOTHHHI MAKCAAH IaxTa HAMJIMIMHM Ha30paT KWIHIIHHHE CHFHMIH
ycy/MHW Gupnamuy ¥nuail ¥3rapTkud acocHAarn KypuwiMaBuii amaira OLIHPHIINM
TAKOMIWUIAWITHPHI, GYHMHT ACOCHIA AXIIWIANIAH MCTPOJNOTHK Ba (yHKUHOHAN
Tascudnapra Ira GynraH CHFMMIM KypWIMaud HUa6 4MKuMLL Ba 5KOPHA JTHIIAAH
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nbopar.

TaakukoTHMHT Basndanapi:

naxTa HaMJAMCHMHM HA30paT KWIMW yCyJUlapy Ba BOCHTANApHU Ha3apusAcH Ba
aMaMETHHHUHT METpONoruK, (ynkiwonan, wWyHuHrAck doiinananuur -me3omapu
acoCHJIary 3aMOHaBHl XONaTHHH TaXJIHH;

naxTa HAMJIMTHIK HA30PAT KWIMIN YCYNMHY KyPWIMaBHil aMara OLIMPHIIHY 31T
MCTHKOOJUTMCHHN Tamialll Ba acochialll, yHMHIIEK TAHMaHTraH YCYJIHH MCTPOJSIOTHK
TaBCH(NapuHM  TakOMWUIALITHpMUITA  ynanTvpwiranl  Ba  KyJUlaHWnagétran
EnpaurypnapHu pHBOMUTAHHII TCHJICHIMANapHuK 6axonanr; .

CHFUMJIM yCyJlla HaMJIMKHH IOKOPH aHHKIHK, CC3rMp/iHK Ba TC3KOp/MKAA
Ha30paT KWIMIZArd XaTojMk ManGanapy TacHuM Ba HoGapKapopHauITHpyBUH
omusiapiu 6aprapad) kunuu ycyinapunan ubopar Gynran ycnyﬁnﬁ TabMHHOTHHU
nitab unkuu;

CHFMMIM GupnamuM ynuall Y3rapTKMuM acocujard KypWIMaHW Ce3rHpiury,
alMKIMCH, TC3KOPAMTH, CTaTHK Tascudnapy Xxamaa Golllka  METPONIOrHMK
KYpCarKuMunapuiM  AXWWIAW  YCYJAMHM  KypuiaMasuii  amanra  OUMPHLUHK
KOHCTPYKIMACH B2 TCXHUK CYUMMHM KpaTHLL;

naxTa HaMJIMFHIH 11a30paT KHIHI YHyH CHFHMIIM Gupsamun ynuai y3rapTeuy
ACOCHMJIArH SIHTM KOHCTPYKUMAMH KypWIMalii ApaTHIL Xamjla aHHKIHEH, CC3THPKTH
Ba (DYHKUHOHAT UMKOHHUATIAPHHN OLIMPHLI YCYSUTAPHHUHE TCXUHK €UHMHHI HILI1a6
YHKMLL,

ApaTwiral KypiiMalH NaxTa caijoatd TapMOFMAa TaxpuOa-caloar chioBWiai
yrrasvi Ba Tasind) Kwinnagrral KypHiMald TCXHHK-MKTHCO/IMI KYPCATKITWIApH Ba
MOopHit ITHIL camapanopnuriiy 6axonatu.

Tankuxorimur o06beKTH TNaxTa HaMAMMMHM [MYTyp CTKa3Mac/ail Hasopat
KWIMWHMHG curuMAaM Gupnamun ynuyam y3rapTkawiapn acocujaru ycyjuiapu Ba
BOCHTanapu xucobnanauu.

TﬂllKllKO‘l‘llllllr npeaMeTHE NnaxTa HaMINrHHHA Ha30paT KWAHKIL YUyH CHFHMMIIN
6HpnamMuy y3rapTkU4Iap acOCHAA YCy/UIap Ba BOCHTANAD TALIKWI KWIA/IH.

Taakukor yeynanapu. [uccepraums MIIMHA GaXapuul AaBOMMAA TU3MMIIAp
Ha3apUACMHUHI YMYMUii yCyJutapy, ynuawnap Ha3apHiacH, Taxpuba MabiyMoTiapura
HIWIoB GepHil Ba Tax/Iwl KWinil, ax60poT-ynyall TH3UMIapH Ha3apuaCH, Taxpubaiiu
TalKW1 KunuI ycynnapu Ba Gupnamuu y3raprkuunap Gunad ynuam axGopoTunm
OJIMLUHKHT (HU3KK acocnapy ycyiuapuaaH (oidanaHwiras.

TaaxkuKoTHMHUT IWIMIIE IMCWTHIH Kyiinaarunapaan n6opar:

naxTa HAMJMICHHY HA30PaT KWIMILNMHE CUFMMIIM YCYSIMHU KyPWIMaBHil amainra
OLIMPUIIHHUHT YMYMHil Tamoilinnapy Ba niMuit-Hazapuii acocnapy uuuat YMKUIraH
Ba acocnatras;

Myxauaucnuk Gawiopatiapy ycynu é&paaMuia naxra HamIMMMHM  CHFMMITH
OupaMun Yiyan Y3rapTKUMMHHHT MATEMATHK MORENH TY3WIraH;

NaxTa HAMIMTUHMHE JAYALL AHKKTMIHHK OLUMPYBUH Ba KypiiMalu (yHKuuoHnan
VMKOHMATIApMHHM KCHTATHPYBYH yCyJT UlLIa0 YUKUIraH;



MUTMNC WAKTHAATH CUFUMITK 3/IEKTPONIAp Ba CXeMalla XapopaTHH Y3rapHILMHU
aBTOMaTHK KOMMeHCaupsIaligurad TEepMOAATHYMK Ky/Ulall 2acocHAa HaMIIMKHH
§N140BUM KyPHIMaHH Y/I4alll YerapacH KeHraHTHpWIraH Ba aHHK/IMIY OLIHPHIIraH;

TalKH TabCHp KWIyBYH OMH/UIAp LIAPOMTHAA CHFHMJIM YCyJma MaTrepHauiap
HAMIMIHHM ~ Vi¥alija YWMKMID  CHTHANMHKM HWFMHOM  XaTONMIMHMHT  acocui
man6antapuny 6aprapat) KWIHLI yCyIU1apH HUUTA0 YHKIWIraH.

TagKMKOTHHHI aManuil HaTibkaJapu. BaxapwiraH TagKWKOT HaTHxanapH
acocuia NaxTa HaM/IMTHHH Te3KOp Ha3opar KWIMIIHHHT pakamiM Yrmyam ac6obu
ApaTHIraH Ba Xopuii KWIMHTaH, [TaxTa HAMJIHTHHN Ha30paT KWLM My/DKa/UTaHraH
6apkapop, MHUHUMAN SHEPTHA HCTEBMOJUIH CHFHMIIM ¥3rapTKH4 HULIA0 YMKWIraH Ba
TaxpubaBuii TAIKHK KWIHHIH.

TagKNKOT HATIKAJAPMHHHIT HMITOHWIWIHIH. TaAKMKOT HaTIXKANTapHHUHE
MILOHWIWINTH HAMYHaBMii y/iuaw BocuTanapujaH ¢ofnanaHuuna Gaxapuiarah
Hasapuit Ba TaxpubaBHii HaTiDKanap MyBOQMKIWIHM, LIYHHHIAEK  ymyaw
HATIDKANAPUHUHT  1oKoOMNUrY  Gwnan  TacquiiaHagd. TanKMKOTHMHTr  Gapua
6ockuwiapuaa Hasapuil Ba TaxpuOasuii HaTWXanapHUHI COMMINTHDHIMINM amanra
ownpwiay. HaTipkanapHHH HILOHWIWIMIMHY TabMUHMALL Makcaauja Hasapuii Ba
fapane/yl  paBMIAA  TaOKPUOaBHMH  TeKUIHPHIIITAp yxasungn.  TaxpuGasui
TAAKMKOT/IAP I0KOPH AHHMKIHK BA MILOHWIMIMKKA 3ra 3aMOHaBHil §muam BocHTanapu
Epnamuza 6axapHIaH.

TagKMKOT HATIDKANAPMHHHMr WIMBIA Ba amanuit axamuaTH. Tamkukor
HATIKANAPHHUHT WIMMIi aXaMMATH NaxTa HAMJIHIHHA HA30PaT KWIHIIHHHT CHFUMIIY
YCy/l Ba BOCHTANApHHH TAKOMMWUIALITHpWIraHIMrd GunaH Genrmnanaau. Taxnud
KWIMHFAH AHMH yclnyOMii Ba KOHCTPYKTHB €4MMITap HAM/IMKHH HA30paT Kuiuw
KYPWIMACHHM aHMKIMTH Ba (YHKIMOHAN MMKOHHAT/IAPHHM OLIMPHIN HMKOHWHH
Geprai. Xapopar TabcupHHM Oaprapad KWIMLI Ba yIvaul HaTiKanapura MuUioB
Gepull  kapa@HMHM  aBTOMATJAWITHDHII  3BasHra  CHFMMIH  Gupnamuu
Y3rapTKH'WIAPHHHT 2HHKIHTHHH OUIMPHIL YCYJTH TAKOMH/LTAUITHPHIUIH.

TanKHKOT HATWKATAPHHUHI aMalHi axaMHATH NaxTa HAaMIIMTHHHM Hasopat
KWIHIIHMHT TaiMd KWIMHraH fAacTypuil, ycuyOuil Ba TEXHHK TabMHHOTIApH
AHMIQIMK, TE3KOPJIMKHMHI OIIMUIM Ba TEXHONOTMK KAPACHMApHHHT  3Heprus
TEKAMKODJIMTH 3Ba3ura TEXHHK-MKTHCOAMI KYpCaTKUWIApHHHT yeummra uMKoH
Geprawnury Gunan GenruwnaHagy. CHPMMIM YCYJl acOCHAardH INaxTa HaMJITHHH
Ha30paT KWIHIIHHMHE WIMMIi eYMMIApHJaH arpocaHoarT MaxCyJOoT/IapHHU
NapaMerp/apHHM Ha30paT KWIMWIra MYJDKAIaHraH axG0poT-yuawl THsHMnapH sa
KYPHWIMATAPHHH MILUTA6 YHKHLL, Aapakaalll, Kanu6pialll Ba TAKOMWLIALITHPHLI y4yH
KY/UIaHWIMILI MMKOHHHH Gepay.

TAAKMKOT HATHKANAPHHUHE XOPHiT KHIMHUIIK, [JaxTa HAMIMIHHY Hasopar
KWIHIIAA CHPUMITH 6UpAaMyK ¥3rapTKHWiap acocuaa ycyJuap Ba ac6o6napHu uuwab
yyKul 6¥iiMya OJIMHTaH WIMHIA HaTyDKanap acocHaa:

TONaNM MaTepHaviap Ba AMCMEPC MyXMT HAM/IMTHHH BA XapOpaTHHH YI40BUH
KypwiMacHra V36exucron. Pecry6nukacH HHTeUleKTyan MyNK ACeHTIMIHHHHT
uxTapora nareHts onuHrad (Ne IAP 05156, 23.12.2015 #i.). Hamikana KypunManu



(QyHKUHMOHAN HMKOHMATIAPH KEHrafTWpuiraH Ba Ynyall aHHKIHTHHH 12 % ra
OLUMPHLI HMKOHHHH Gepran;

naxrta HaMJIMIHHM cakjaml Ba OMpnamMuM  KaifTa MUUIALIHHHC  aCOCHIH
sapa€HlapHia Ha3opar KWIKIIra MY DKainaHrad KypuiMa «BoroT naxTta To3anatiy
AXK HuHr Ba «STHrHApHK naxTa To3anaum AX ra skopuit KunuHral («¥3naxracasoam
A nuar 2018 iiun 4 ausapparu 0218/09-con mMabiymoromacu). Hamokana ynvaw
AHMKIMIHHY  Ba TEXHONOTHK 2KapatHHM CaMapallOpNHMIHHH, HA30paT KWiIHIN
Te3KOPJTMTHHH OMWMpHIL, NMyTyp eTKasMacAaH HaMIHKHH HasopaT KwiMim, capd
KWIMHAZHIaH MEXHAT Ba 9Heprus capHHH KaMalTHpHLI UMKOHHHH GepraH;

cuFMMIK OupnamuM Y3rapTkMyaa Ynuyall aHUMKMMIHHM OLIMPHIN YYYH Minab
YHKWITAaH YCynnap Ba YJNapHHHT TeXHWK euMMMIIapH, UIYHHHTAGK [axTa
Maxcy/loTAapHHH HaMJIHFHHH Ha30paT KHAMILAA SKCTIEPHMEHT HAaTIKaNapHHH KaiTa
MILUTALI ANrOPHTMIIAPH Ba NAXTa HAMJIMTHHY YT4allila XapopaT TabCUPHHU aBTOMAaTHK
pocTaill yyyH uuuiab uMKwiraH pactypuit Maxcynor «boroT maxra Tosanaun A
HUHT Ba SIHruapuK naxra Tosanaun AXX ra skopuit KIWIHHraH («’S"anaxracauoa'n)AX(
nuHr 2018 #iun 4 suBapmarn 0218/09 mabmymorHomack). Hambkama Tankuk
KMNHHAéTraH naxta Hamuurd Gyiinua ymuam acOOOMHMHr KypcaTKMuMra xapopar
TAbCHPHHH aBTOMATHK DaBHILJA POCTAAlI OPKAMH YiTyall aHMKIMIHMHH OLIMPHII
HMKOHHHH GepraH.

TaaKUKOT HATIDKANAPHHMHI anpoGaumsicn. TaoKMKOT HaTwkanapy, 3 Ta
Xankapo Ba 2 Ta pecnybnuka WIMMA-aManuii alDKyMaHnapuaa MyXokamanaH
YTKaswIraH.

TaaKHKOT HATICKANAPMHHMHI 3BJIOH KuwiuHMmmM.,  Basxapunra Ttaakuxor
HaTwKanapy 6yiuya 22 Ta WIMKH HIWIap, XymanaH, 1 Ta MXTUPOra NaTeHT OIMHIaH,
V3bexucron Pecry6nuxach OAK TaBcus KwimraH skypHannapia 11 Ta Makona
Xopwkaa Ba pecrybimka *ypHaUlapHia HaWp KHWIMHraH, WyHHHrAEK XM yuyH
ApaTWIraH JacTypuil BocHTanapHH Kaia KHinL Xakuaary 4 Ta ryBoXHOMa OfIHHraH.

JucceprauMaHHHI TY3WIMIIH Ba XakMH. JlHccepTaups Kupuul, TyprTa 606,
Xynoca, cdofinanadunrad anabugrTnap pyiixatu Ba 7 Ta WioBanapaaH uGopar.
Hucceprauua uwm 119 caxuda acocuit MaTH TAWKI TOMIaH.

JAUCCEPTALIUSTHUHT ACOCHI1 MASMYHU

Kupum xucmupa §TkaswiraH TaaKHMKOTIApHHHT N0A3apO/MMIH Ba 3apypaTu
8COC/aHraH, TAAKMKOTHHHI Makcagu Ba Basudanapd, obbekT Ba MNpeaMeT/ap
taBcunanran, V3bekmcron  Pecnybnukacuna  das  Ba TEXHONOruANapu
PHBOAUIAHHIHHKHT YCTYBOp AYHAIMLLIApHIa MOCAMIH KYpCaTWiraH, TAQKUKOTHUHT
WIMHIA AHTHIMIH Ba aMaIuii HaTwkanapy 6a€H KWIMHIAH, ONMHIAH HaTHXAIAPHHUHT
nnMMii Ba amanuit axamuAaTH ounb GepwiraH, TAAKMKOT HAaTIXKAIAPMHH aManuErra
KOpMIA KWIMII, HAWp KWINHMAH MIWIAp Ba JMCCEpTauMsd TY3WIMWIK Gyiiuua
MabJTyMOT/Iap KEJTTUPWITaH.

Auccepraunanuir «IlaxTa HAMJIMIMHM HA30paT Kwinmga OGupiaamun
ynuam FarapTKMYAApPHHMHT METPOJIOTHK TABCHQUIADMHHM CHFMMJIM yCymiap
6¥iinua TAKOMIWJIALITHPHIN HA3APHSACH Ba AMAJMETMHHMHI 3aMOHABHIl X0JaTH
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BA PHBONIAHMII TeHIeHLMsUTap» fAe6 HOMIaHraH OMpHHUH Gobuaa maxta
HAMJIHTHHH Ha30paT KWIHIIHHHT aXaMHATH Ba GOCKH'WIapH, axTa HAMIIHKHK Ha30paT
KWIMII YCY/UIADMHMHI 3aMOHABMi XONaTH, HAMJIMKHH HA30paT KWIMIU OGBEKTHHM
anexTpodH3uK TaBCK(IapH, IYHHHIACK HAMIHTHKHH Y4alll BOCHTaNIaPHHUHT TEXHUK
Ba METPOJIOTHK TaBCH()IapH TaxX/THIT KWTHHTaH.

[Taxta HAMIMIMHH Ha30paT KWIMIUHHHE Ha3apuicH Ba aManMETHHU
3aMOHABHIl XONaTy TAX/IW1 KWIMHraH Xamaa yJapHHHI KeJIryCHAA PHBOXIAHWII Ba
TAKOMWUTAIMII TCHACHUHAIADH AHMKJIAHTaH, IIYHMHTOEK TAOKHKOT IpeaMeTH
coxachpa cyHru 15 AHLTHK MaTeHT amabuMETIapHHH Tax/iul KWIHII YCynH EpAaMuna
3aMOHaBHii B/IaroMeTpHsaAa MaxTa HAMJIMTHHH Ha30paT KHIHIIHHHE CHFHMIH YCY/IH
KEHT TapKANTaHIMTH aHMKIaHraH. Acocad «G 01 N 27/22 — YHalUHUHT CHFIMIH
yCynmi» knaccHHKaTOpHHH Ba 130 faH OPTHK NaTeHTNapHH KaAR 3TH6 JTHIll MyMKHH.

doitnananwirad ax6opor manGanap, KypwiManapHi MWUIHI Ba XOpHX naxrta
CaHOATH/A >KOPHii KWIMHHII aMalHETH TAXIHWIM, MABIYMOT/IApra CTATHCTHK HLWIOB
Gepyu acocuna cuFMMIH ycyn 38 % Kypcatkud GunaH IHM MCTHKGOLM ycyn
SKAWIMIM aHHKIaHraH, CHFUMIM KyPHWIMaIapHHHI XarolMrd 1,5 % raya aucGuii
XaTONMKAATH MeBbEpNAHraH MeTpoforMK TaBcupra sra.  Moc  pasuwaa
KOHIYKTOMETpHK (26,3 %), uHppausun (14,9 %), TepMorpasMeTpHk (6 %)
YCyJUIapHH 5KOpHil KIWIHHMIL Ba KYJUTAHIWIHIL Japakanap 1-pacMpaa xypcarunrau. 2-
pacMaa TepMOrpasMETpHK, MH(PaKM3WLIH, yTa IOKOPH 4aCTOTalH, CHFMMIH Ba
KOHYKTOMETPHK yCYJUlap/ia HAM/IHKHH Ha30paT KWIHLI KyPHIMATAPHHH METPOJIOTHK
TaBcH}IapH TaxX/IIH KeTHPWIraH.

f KOHAYKTOMBTRHK yCyn
18 CHrMIM yeyn
16 ~
15 S==
TN, ].
»
0,81 —
IIMnggog %l 0,61 —1=
04 3 g0 100
0.2 40
o 20 Hauma, %
0 8 PUOMPRBMBTPVX (LT
VioUyeyn BRASHT) yeyn
RHOPANIRA YOI

1-pacm. Tlaxta MarepHaViapHHHHT 2-pacM. Hammcn Ha3opaT  KuiML

HaMJIMTHHH Ha3opar KWIMII YCyJUIZpH XATOMMKNAPHHUHT COMMIUTHPMA
BOCHTANIAPMHU KOl KWIHHMII Ba KWiMAT/IapH
KY/UTaHWIHMIL JapaKacH:

1 — CHFMMITH yCYIT;, 2 ~ KOHAYKTOMETPHK yCY,
3 - vndpaioswLH ycyi, 4 — TepMOTPABMETPHK
yeyn; 5~ ra toxopu yactoram (YIOY) yeyn.

Hucceprauuanuur «IlaxTa HAMJIMIHHH HAa30paT KHIHIIAZ CHFUMIH
6upnamuy ¥ayam Y3rapTKHYZAH JOKOPH AHHKJIHKAAIH yagam axGoporuunu
onMm  sxapaéunapw» €6 HOMJAHraH WKKHHYM 600MZa HAMJIMKHM HasopaT

KWIHILZA CUFHM/IM y3rapTkuunap acocupary ac6o61apHH spaTHIIHMHT yMyMmuii
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TaMO#uNIapy Ba MAMMHA-Hasapuit acocnapHiM HIA6 YHKMIN acochapH, IOKOpH
4acTOTaNH JJIEKTPOMArHHT MalJOHMHHHT HaM Martepun Ounau ¥3apo Tabcupw,
TOJIAIM  HAM TH3WMNAPDHHHI JAUNEKTPMK CHHIAMPYBYAHINMIHHM MaTCMAaTHK
MOJE/UTAIITHPHIL  XaMAa  HAaMIMKHUHT  CHFUMIH 6upnamun  ynvau
Y3rapTKUUNApUHUHT  MNapaMeTpllapHHK  ONTHMANAITHPHII  Ba  XHcoGnaw
ycnyOuaTH 6aéH KWIHHraH.

573rap’rxu'mapunur KOHCTPDYKTHB Ba  METPOJIOTHK  mapaMeTpllapHHH
acoc/qoBYM aHaMMTHK Udonamap wmnab uyukHirad. 3-pacMaa  KOHYCIHH
JNIEKTPOAHHHI  ONTHMAN TreOMETPHK ¥rnuaMnmapuHH  aHHK&mall — MaKcaauaa
y3rapTKM4YHU npecaaHrad Martepuan 6unaH y3apo TabCHPH Ba Kyusap CXEMacHHH
TabcHpH 6axosaHraH.

V4
T h
P A
b “ ¢ - mukanauum 6ypuary; A, B, D — xonyc
YUNApH; o ~ KOHYC yuH Gypuarh.

3-pacm. Bupnamuu ynyawr ysraptkuuu 4-pacm. Varaptkuuuunr  koHycnu
Ba MarepHasl ypracuiarH Kyudinap KHCMHHH reOMETpHK ynuamnapu:
cxemacu
Kyunap TH3UMHHHHT MyBO3aHaT TeHIrlaMacH Kyitnaaruua ndoaananrai:
P=P_+P,.. (1)
CHFHMAH  3MIEKTPOAHHHI KOHYCAM KMCMM KapUIMIMK Ky4M KHUPUTHIL
KaplIHJIHK Ky4d T Ba mMaTepHanfa KOHyC MikanaHMIIMAAH KapIHWIHK Ky4H F,

naH ubopar.

x

P.=T+F,. )
(1) na y3rapTkuyHM GOCHO KMPHTHMLINArH KApUIMAMKHHUHT XaKUKWH KuiiMaTH
T=0,-S:sina, KOHYC HINKaMHHUIIHAAH KaplLIHIHK KyuH:

F,.=F-cosa=0,-S-f-cosa; Oy epma: o, — nmaxta &KM YHH MaxXCyJIOTHHH
KOHYCAar# COJMHIITHPMA KapIIWIHK; S — KOHYC CaTXM l03acH; a —Oypuak; f —
MILKanaHuil Ko3hhUUMeHTH.

CHFHMAH  3NEKTPOAHHHI KOHYCIIH KHCMH 103aCHHHM Kecu0, 31eKTpon

IuaMeTpH opKanu HdoaanaHrau:

1



x-d* - 3
4.sina

6y epna d —amamerp. (2) ubonann kaiita Muiall acocHAa KyHujaru Hatixa
OJIMHTaH:

S=

p @

ik

2
-"'-‘70‘%'(14-]"0’30)

(4) TeurnamagaH MabiyMKH, CUFUMIM OJJICKTPOAHHUHI KOHYC KUCMH
KapWMWAMK Ky4d Y3rapTKM4 KOHYCHMHM NaxTara KUPHUTHWIJA COMMIUTHPMA
KapLUMINIHra, CHFMMITH JICKTPOAHHHT WWIMHAP KUCMH AHWAMETPH, HIKaIaHWLL
ko3 uuMeHTHra Ba 3MEKTPO] KOHYCHHMMr KoTamrenc Oypuarura TyrpH
nponopLHONAAUD.

V3rapTKMYHHHT UWIMBAD 103aCHAArH MATCPHANHUHT MIIKANAHMLI Ky4MHH
KyiHIary TCHrIaMa/laH aHMKIaHraH:

h
P,=f-0,n-d-[oh=f -0, -7-d-h ©)
Q
6y epaa o,— 3NCKTPOAHMHI IMIMHAP KHCMMra KypcaTHiiaguran cOnMuiTupma
nopmait 60CHM; A — MaTcpHall KaTilaManniT KUIMHITUTH.

CurMMIM  ¥3rapTKM4HK TaxTara KHpHTHUI y4yH 3apyp O6ynran kyu

Kyiuaaruya aHuknamram:

P=0'°-”'Td:‘(l+f-ctga)+f-a',-Ir-d-h. (©)

CuKHMIIran naxTa Xaxmu V,,, A.B,D yubypuakuunr AC yxku 6¥itnua aiinaium
XaxMura Moc kenanu (4 -pacm) :

Kon

v %-/t-x'-AC. Q)]

TpuroHomeTpuk y3rapuunapgpan keitus, (7) ndona Kyiugarn xypunuiura
KeJITTMPUATaH:
V. =mr* 1 [cosa +sina-rgla +0)] ®)
6y epaa ¢ — HKanawuw 6ypuary; S — KOHyC CaTXH 103acH 6ynub6, kuitmartu
S = x-r-1. Bynpan aedopMaunany KuiiMaT KyAuaarura TCHIIMIH aHHKIaHran:
N v, _r-{cosa +sina-1gla +9)) )
T S-cosla+9) 3cos(a +¢)
(9) ndona Taxamn KWIMHUOG, Y3rapTKUYHUHE KOHCTPYKTHB, METPOJNIOTMK Ba
dotinananvin Tascudnapu 6yiinua kouyc Gypuarunu 30° san owmMpMIn Makcazara
MyBO(HMK SMaCIMIH aHMIUIaHTaH. & HHHI DU KHYMK KMiMaTH 10° 6ypuakna
Ky3aTWIMIOK, eKHH Kouychy Oy kuifMaraard yTkup 6ypuaruaa Tanab Kunuuran
3UWIMK XOCHN Gynmacnurk kypcartwirad. By 3ca §3rapTKMMHHHT CC3rMPIUrHHM
nacaiivmura onu6 kenamu. lllynra acocam, KOHYCIM 3MekTpoa Oypuaruiiu
(25-35)" onTuMai KuAMaT GYMILK aHMKIAHTaH.




CUFHIMJIIN YCYJJIA HAMJINKHII HASOPAT KIJIHUJIATTI XATOJIIK
MAHBAJIAPI TACHH®II BA VJIAPHIT BAPTAPA® KILIHLI YCYJLJIAPH

{

'

'

Xantonux manéanapu

Bapmapady Kuauiu ycynnapu

1

Bupnamun yauaw yzeapmxuun (B 2]

BVY uu xoncmpyxyuscn, priarnapu ea
2EeOMempux HIaran, uynunzoex maiépaai
mexnonozuscn cudbamun
maxomuanauunupinn

Hasopam Kunnaéntzan Myxum xapopamu

Ty

if éxu
QsNIOMANINK pocmaaiit

YO8

J; Iasapam Knnaémaan Myxum anianen

BYY nunz anusaven ea ceszupmuen mesonunap
Gvitnva onmunan 3uuaunu auiain

37nvam Kypuasmacunis cxeMamexnur ewianu

b .‘7 V e anuxaen 6a ce3enupiei

ae: Gyinma asniosunii paxasan

p

& (3

Inexmp 8a mazutm maidonu

EYV 8a yl"lll.f SEEAIEMHL’IUPMMM
axpannaumupnit
(mausn maioondan xusrosnatt)

[

Curersinn Kypunsanu vy yacmomacu

BYY nunz anusancu 6a ceszupanzu
Me ip 6ytua e
Gapxapopnau ea anuknamt

I

Hazopam Mayc)

anexmpohuznk xoccacanapt

yll ya: wapoumu

Ki upur }‘UI'lﬂlu cunanunn smamesmamnux
Modemanimupiit

Kymarma mok 6a cueum, xaben ¢ ,

V!’ nani wapoumit napaMempaapuni 'WIla.m un

Ya wpnut, BYY xab
mvwnemm Kamm’mmpmu ea 50utmnap

5-pacm. Curumin ycynaa MaTepuaiap HAMJIMTHHH Ha30PAT KHIHILAA
xaronuk Man6anapu Tacuudu Ba ynapuu 6aprapad KHiHil ycyuiapy

5-pacmna TampMGa Ba TaAKUKOT HATHXaJllapu acocuja HaMJIMKHU Hasopar




KUNHUIHIT CHFMMIY Yituann TU3uMIapuia yMyMHil XaTonukiisnr 9 tanan n6opar
acocuit man6anapy Tacuudu Takaud KHIHHraH.

[Maxra mamaurn xakuaa rtanab KwiMHran aHHKIHKJIArH HIIOHuAM Yiyaut
axbopoTuiy TabMHHNARAMral CHFUMIIM YCYJ TaljlaHrall Ba WIMHIt acocnanrai.
Kypunmaun  spatvmunr  TEXHMK, CTPYKTYpaBMil, JacTypuii-anroputMmmii
ycymnapuii 6 Ta KOMIUICKC TaMOHWUIapH, WYHHHTACK CUFMMIHM HAMIKK Ynyaiu
TH3UMHNI ApaTHAA Kapop Kabyn kunuuuupr acockii  Gnokmapuuuir
CTPYKTypacil uiunab yukunran.

VarapyBuan onekTp curMMnuM  Gupnamud  Y3raTKMWIapuu  CTaTHK
TaBcumapui  xucobnaw anroputmi Muab umkwiran. Jlacryp Eépnamupa
curumnu Oupnamuy y3rapTKUWiapHH acocuii TaBcudapunn Xucobnab, yiuam
¥3rapTkuuMiM JoHHXanalwiHy AacTiabku GocKuunapHaa XaTOJMKHM SXTHMOJHIA
manbanapui Ba ¥3rapTkM4 CHFMM 3JICMECHTJIAPDMHHKIT  KOHCTPYKUMANAPHIH
uupiab uukuil MyMKUHIHCH kypearwirad. Ulynunraek, pactyp €épaamMuna Typnu
CXEMOTCXHHMK eMHMIAp YYYH YMKUIL CHTHANMHY Yiuail Ba KaiiTa Miljlam aManra
oumpuiran.  Jactypuit maxcynor V36exucron Pecny6nukacu Hutennekryan
MYJIK areHTauruaa pyixaraan yrxasunran (Ne DGU 04227, 13.02.2017 ii.).

“IlaxTa HAMJANIHHH HA30PAT KHJAHMIAAQ  CHFHMIIN YCYJ acocuaaru
SupaaMuM yauaml YIrapTKUWIM KYPHWIMAHHHE CTAaTHK HII PEXHUMIAATH
TaBcuQNApHIM TAAKMK KWIMII Ba HOAHMKIMKHH Gaxonam ycayGuarnmm
a6 wkuw® e nomnanran yuuHyn 6o6una CUFMMIM ¥3rapTKHYHM CTATHK
TaBcu(iapvra XapopaT TabCHPM, YacTOTa-HAMJIMK TaBCHQnapuuu TaxpubaBuii
TAAKHKOTH, CHFUMIIM ¥3rapTKHUHH METPOJIOrHK TaBCHdJIapura naxra 3uwIMrdHu
Tavcupu Gaxomauran Xxamaa O’z DSt 644:2006 paenat craHgaptd sa GUM
(Ynuamnap noanmuknuruny udosanaw 6yiuya Kynnauma) Tanabnapu acocupa
NaxTa HaMJIMTHHH Viavawpary Hoauukiukun 6axonawr ycaybuarn nwnab
UMKHIIraH.

x »
6-pacm. Kapiuunuk TepMOMETPHHUHT HasopaT
xmd i, KHIMHAETraH MYXHTHHHT XapopaT HucGaTan
(pu3uK MOACTH:
Y2
2
/ 1- KapUIWIMK TCPMOMCTPHIIMHT KU3MIL XyJ1yJL;
2-xu3uil 6¥nmaran Xyaya.
x=ly
dF BE—»
— =
-
8=~ x=0

n

6-pacMaa kyn ‘l’YHKHHﬂ"ﬂ Kypwima Tapkubuaa 1 Ba 2 Typau Xyaymiapaan
nbopar 6ynran KapUIMIMK TEPMOMETPHHHMHT (H3HK MOJCIH BA CTAaTHK TaBCH(H
kypcaTunran. 1-XyAyana KapilmianK TEPMOMETPH HCCHKIIMK oNajy, 2-Xyayjuia ca
14



MCCHKJIMK YTKa3rHy KapUIIIMK TCPMOMCTPHCHS Jojinaluran.
IOkopunarunapra acocan Kyiujaary udofanap onuiran:

n(c)=ﬁ[i-r.(o)}hr,e,ew. (10)
V1.8 s
Tz(x)=ﬁ[g——ﬂ(o)]shylcle-(r-lﬁn (11)
1,(0)=4|1- ! (12)
g

chy £, +;r,sh—}l s
72

h
T(x)=21 l_% ) (13)
& chy,l, +r,sh———7' L
Y2
Oy epha g,r— HCCHKIMK YTKasyRUAIUIMK Ba KapILMAUKHHNI y3yHuik 6upiurura
TYfpH  Kearan CONMIITHPMA  KuiiMaTnapy; g¢-KapiiMaHK TCPMOMCTPUHMHI
KM3MILKAAN UCCHKNMK MaubacuHMUT y3yHIMK OGHPAMCUra conuwiTupMa KuiiMaTu,
g & h,h— MOC paBHia 1 Ba 2 XyAayanap yuyH CONHINTHPMAa MCCHKIHMK
JTKasyBUaIUIMK Ba KapILHIKKiap:

1 md*
n=Van: rn=Van g=ard; reos S=
6ynna o - KaplMIHK TCPMOMETPHHHHT HCCHKIIMK y3aTHIL KO3PDHUUMCHTR; S, d -
KapLMWIHK TCPMOMCTPHHHMHT KCCHM 103acM Ba AHaMeTpH. MyXUTHMHI Xapoparu

T, =14°C 6¥nranna KapuMaMK TCPMOMCTPHHUHT XaTonury A=10 °C.

TTaxta MaxcynoTiapuiy¥ HAMNMIHHK yiuauiia Taxpuba MabiyMoTIapura
uiioB 6epuin gactypu nwnab umkunran. Jdactypuit mMaxcynor Y3GekucTo
Pecny6nukacn Muresnextyan Mysik arentiurupa pyiixataanu yrkasunran (XM
YUYH ApaTWIraH HacTYpHHHI pacMMi pyiixaTaaH VTKa3wirawjaurd TyFpucuaa
rysoxuoma Ne DGU 02748, Towkeut w., 08.04.2013 ii.). IMaxTa namnurunm
Ha30paT KWLl y4yHn uunab uMkuiran yndaw BOCHTaHM KypWIMaBUil XaTOJIMTH
P=095 wnwonuny sxrumoiink 6unan CrbiogeHT Kod(p¢dHuMeHTHHH XHcoOra
ojiran xosja 6axonaurat.

O‘z DSt 644:2006 6¥yiimya naxra HaAMIMTMHUM Yi4ail HOAHMKIMCMHM
uonanaw Ba 6axonaw ycny6uaTH Miunab uukunran. Ynuamnap HoaHMKIHCHHY
uopanawm 6yuulla Xankapo kysutanma (GUM — Guide to the Expression of
Uncertainty in Measurement, JCGM 100:2008 VYnuam mawmnymoTnapuuu
6axonaiu. f’nqamnap Hoauuknurunun udonanaw 6yiuua xynnauma). Hacrtypuii
maxcynor Va6ekucron Pecny6nukacu Hutennexktyan Mynk arcuTiuvrusia
pyiixaraan yrkasunran (Ne DGU 04228, TowkeHt 1., 13.02.2017 i1.).
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Huccepraumanuar  «Curnmun  GupramMun §avam — y3rapTkud
KOHCTPYKIHSICH ACOCHAATH MAXTA HAMJIMIHHH HA30PAT KIUTHII KYPHIMACHII
Huu1a® uMKHI Ba Aapakajgam  TaBcuAapuHN TAAKHK  Kuaum» ach
HoMmJlaHran TypTunun 6obujaa cuFMMAM GUpnNaMuH Y3rapTKH4Y KOHCTPYKIHMACH
acocHjlard naxTa HaMJIMMMIHM Ha30paT KWIHII KYpPUIMAacHHH HInab uukuml Ba
YHHHT TaBCH(IApH, TEXHMK amMaira OMUPHILIHUHT AACTYPUH-AITOPHTMHUK TABMHHOTH,
TaxTa HaMJIMFMHK Ymyatfa MCTPOSIOTHK TabMHHOT, CUFHMIHM HAMIHK Y3rapTKM4YHH
Napaxanaii TaBCH(Napuiy TaaKMK KWIHII Ba KypuiMaBHii xaTonukuu Gaxonaw
MacasanapH KypH6 uukuiran.

Tapknbuna Kopryc, relcpaTop Ba JeTCKTOpra sra 6yarai yiuaw cxemacura
OMANICKTPHK acocdari aNcKTpoulap 6¥nran naxra HaMJIMIM Ba XapopaTHHHU §uain
Kypunmacu (7-pacm) kopnycH uuu 6Y1u mapannenenunc/ Kypunuiaa Gaxapusnran
6ynu6, yHunr nunga 6up ToMouaan ¢onra 6unan KomaaHraH MKKHTA CeTHHAKC
IIACTHHANAPAA JUIMIC HYMHArH 3JUIMNC KypuHUwMaa Oaxapuiran Ba yivaw
cXeMacura napanesul yjnaHraH XaXMIJIH 3MeKTpojuiap KoinmamiTvpuiarad, 6ysna
ynuaw cxeMacH aHajor-pakamiM y3rapTkuura yjaurad, KOpIyCHHHI NMacTKH Tar
KHCMH KCCHK KOHYC Kypuuuuiaa 6Gaxapunran 6¥nub, kolyc WAKIHAATH YWIMK
6unan TabMHIIAHFaH LMAMEAPra 9Ta, YHUHT HHIHHAPCHMOH KUCMHHUHT HUK[A
TCPMOKApIUMIKK Jxkoinauran 6y5ub, y cylok KpucTajulm MHIMKarop Gunai
6ornanrai auaaor-pakaman Y3rapTKMYHMHT KMpUMIMCa yJjaHral aBTOMATHK
XapopaT KoMNclcauuanail CXeMacura ara.
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Kopnycma Beprukan YK Oyiinua CHFMMAM 3JUTHICOHA 3MEKTPOANIAPHU
KYMNAaHWINLIKM, CHUFHM Y3rapTKUYHHHMHT 3MEMEHTapH opacHiary 3apsanap
KyTONaHMIUMHY, AbHU &H camapa xxapaghnapHuu 6aprapad KWIMII MMKOHMHU
6epub, MaTepnannap HaMAMIHHY YMHALIHUHE acocaH KyfM opanHKnapuaa ynua
aHHKNHTE Ba  Ce3rMPIMTMHH  OWMpHl  MMKoHMHH  Gepanu. Kypunma
KOHCTPYKUMACH YIuaHa¥TraH MyXMTra myTyp €TKasMacJaH MyXMTHHHI HaMJIUTH
Ba XapopaTMHM Oup BakTAa ynuyall MMKOHHM OGepHIUM 3BasMra KypHIMaHHHC
(YHKIMOHAN MMKOHMATNApU KeHraiiran. Ly ©6uman Gupra, ymymuit
KOHCTPYKIMAra TepMOKAPIUIWIHKHH KHPHTHIHLIM, YHH TEPMOCO3Naill 3MEMEHTH
cudatuaa doiiganaHuin UIMKOHHHM GepHb, MyXHMT XapopaTH KEHr AWanasoHaa
y3rapuili XonaTuaa ynyai aHUKIMIMHY OLIMPHLI MMKOHHUHHK Geprau.

7-pacMpa KypwiIMa KOHCTPYKUMACHHHMHr G6¥iinamMa xeCHM KYpHHHIIH
6epunran. KypuwiMa JHONeKTPMK acocnd ACCH Mapajyie/ienunesn  Lakina
6axapuira koprycnad (7-pacM) ubopar. Kopnyc 1 vunaa MkkuTa danrupianras
reTeHakc MnacTuHanap 2 ypuarunad, Gynaa 3' aJIMNC Waknuaa Gaxapuirad Ba
napajulen paBMIAA Ynuyaml cXxemacura YAaHraH. YAuall cxeMacH HaMyHaBuii
KaplUMIMKIAp Ba MMIYIbC reHepaTtopH 4, HMKKMIamun paerektop 5, xydr
KOHTaKkTnap 6-1, 6-2, 6-3, 6-4, 6-5, 6—-6 AHaH Tawkua TOMNraH
§3rapTKHYIapHH YHKKL CHrHAUIAPHHK ynaruy 6, aHalor-pakamau ysraptkay 7,
TEPMOKapIIWIMK 9, XapopaTHH aBTOMaTHK KOMMeHcauusanail cxemacH 10,
Japaxkanaul cyloK KpUCTUIM HHAUKATOp 8 naH ubopar.

Kopnyc 1 HuMHr yunu Ky#iu KucMH §nuaHa&rraH MaxcynoTra KHpHTHIIAAH.
BownanfFuy xonaraa ynaruy 6 KOHTaKTinapu 6-3 Ba 6-4 ynanub, TepMOKapIIHIHK
9 KaTTANMrHHUHE ¥3rapuiun 6yilnua MyXUT XapopaTHHH ynuailix. Bynna kynpHk
CXEMAHMHI CHrHaNM Ky4laHMII IakAuWAa aHamor-pakamnm ¥3raptkuua 7 ra
y3aTunub, pakamwiM wakira y3rapTHpwinb, CylOK KPUCTAIM HHAMKAaTOpAa
kypcatunagu. Ynaruy 6 uu 6ocuwpa 6-1, 6-2, 6-5, 6-6 koHTakTnap ynaHub, Ham
MaxcyJioT GunaH CHFMMAM 3eKTpoAnap 3 Ba3' HHHI ¥3apo TabCHPH HaTHXKAcKAa
9JNIEKTp CMFUMHM 3rapajii, HaTHXKaja reHepaTop Te6paHuill KOHTYPHHUHT PEAKTHB
Kapluinkra y3rapu6, anextp curHanu xocwn 6ynanu, 6yHna TepMoxapiumnuk 9
6unaH xapopaTHH aBTOMAaTHK KoMMeHcauusanaul cxemace 10 ynauwradH 6ynanu.
[enepaTopHHHTr Te6paHMILl KOHTYPH CHIHANM MaXCYJIOT HaMAKrura Gornuk 6ynub,
HETEKTOp 5 ra yjaHraH, KeiHHYanuKk Kaig STWIraH CMrHaN 3¢a aHanor-paKamiu
yaraptkuu 7 pa YarapTMpunaau Ba CylOK KPMCTAUIM MHIAMKATOp 8 ra Bu3yan
TacBMpnall y4yH y3aTHiaau.

Hamnuk ¥y3rapTkuumnu  ynuaHaérraH MYXHTTa KHPUTHIIAA TeHEPATop
GanancpaH uMKapuaub, OSMEKTP CHTHAN XOCHN KHIMHaZH Ba HKKUNAM4y
HHTerpasiaiu 6unan AeTeKkTop 5 ra y3aTunaau Ba YHAa CHFHaAHH OWMUI TaLIKWI
KUJIyBUKCH axpaTHO onunanu. KefinHuanuk CHrHaI aHanor-pakamiaM ysraptkuu 8
ra y3aTUnu6, CUrHaI Cy10K KpUCTAUIH HHAXKATOp 8 GunaH YnuaHanu.
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Bownaw

1. Kypunmanu sinra Ty LUspHL ( 7. Vnuaw curnannapura nuwios Gepui
(Ne IAP 05156) W=f(C.7)
(DGU 02748)
\. l J
Re ( 8. WsaT l’a‘aj
. W sa T napameTpnapHi AKcnae
2. Kypunma HKApHI
3JIEMEHTRapH
CO3THIHHH TEKITHPHLD o /

!

9. KypisiMaHi MaTepHanaaH
YHKApHLO

[ 4. KypunmaHH MaTepHasira KHpHTHLI ]

I [

[ 5. Curum (C) Ba xapopatin (T) §nauam ]‘

AYK

10. n MapTa Ymiam

6. JJUKCOH ME3OHHHH
Kyanawm
(DGU 2018 0042)

[ 12. KypuiManu §unpsin ]

8-pacm. [TaxTa Ha30paT KWIHHAETTaH HAMJIMTHHH aHHKAall AICOPUTMHK

HamnukHH aHMKNAWHHUHT TaBcunaHraH YCyIMHH anroputMu 8-pacmpaa
KENTHPHUATraH.

MaxcynoTnapHu XapopaTHHM Ynuami cXeMacH KYNpHK cXema acocuaa
Tysunrad  6Ynub, pesucropnapaas Ba  TEPMOKAapLUWIMKAapAaH — M6opar.
Tepmokapwwiuk (9) ¥nuanaérraH MyXuTra TYWHpHIaAM, YHHHT KapLUWIHTH
y3rapaau Ba KynpMK cxemana Kywiawui naiizo 6ynamu. Keiinnuanuk doiiganu
curHan Ba yndaHa&érraH MyxuTra GornuMK O¥nraH KywlaHHLl aHaIOr-pakamiiu
§arapTku4 7 ra §Tu6, BU3yan TacBHpaam y4yH CYIOK KPHCTa/UIM MHAUKATOD 8 ra
y3atunaau. Ynuaw cxemacy 9 B kywiaumunn 6apkapop MaH6ara ynaxras.
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BaxapunraH Hasapuii TanKMKOTNIap Ba TaxpuGaBuil HILTap HaTHwXanapH
acocHAa NEKTPOH ONNOKHHHI HIWIAIK YUYH MAXTa HAMIHIHHE YHHHT JH3JEKTPHK
CHHIAMPYBYAHIMK Ba HUIYH YacTOTAaTa acOCHAA aHHKIOBYM KYN ¢yHKUMANM
KYPWIMaHHHT [acTypHuil TABMHHOTH HuINa6 umkunrad. Jlactypuit maxcynor
Vabexucton PecmyGnukach HuTennektyan MySK areHTIMTHAa pyixataan
yrrasunrad (Ne DGU 03095, Towkent w., 31.03.2015 i.).

XVJOCA

“TlaxTa HAMAMIMHM Ha30paT KWIMIIZA CHFUMAM OMpnamuM y3rapTkuwiap
acocuiar¥ ycyanap Ba acGoGnap” MaBsycuiaru AMccepraus wium Gyiiuua onub
GopunraH TAnKMKOT/Iap HaTIKAcKHAa KyAHaard Xyaocanap KWiHHON:

1. TanKHKOT NMpeaMeTH coxachuaary cyuru 15 fiwunk narent anabuérnapuun
TaxJIM1 KWIHIL YCyan €paaMuaa 3aMOHaBHii BJIaroMETpHANA NaxTa HaMJIMTHHH
Ha30paT KMWIMIIHUHT CHFHMAN YCYJMHH PHBOXUIAHTHDPHIU Ba TAKOMMJUTAWITHPHIL
TEHACHUMANApH aHMKnaurai. By naxTa HaMIMIMHM HA30paT KWIMID Ynuaw
BOCHTANlapMHN  JNOAiMXanall, KOHCTpYKUMANAll Ba HMUINA0 YHKMIIRA CHFMMIK
GupnamMun ¥3rapTkHWIapra 3aMoHaBHit TanabNapHH WIAK/INMAHTHPHII HMKOHHHK
Gepanu.

2.TlaxTa HaMAMIHHM Ha30paT KWIyBYM 3aMOHABMil KypinManapra naxra
CaHOATH TOMOHMAAH KyiWiaguraH MeTposiorsk, doiinanauuil Ba ¢yHKUMOHAN
Tanabnap WAKIAHTHPUITaH, CHFHMIM Y3rapTKHYHUHT MaTeMaTHK MOAENH KiLIab
yHKkuirad. By naxta Hamnurd CHFMMIIM  ¥3rapTKHWIADHHHMHI NapaMeTpiapHiu
xucolnall aHMK/IHIK Ba caMapanop/IMrUHH OLUHPHIL HMKOHHHH Gepaan.

3.[laxta HaMIMMHHM VJMall AHWKJIMTMHH  OLIMPYBYM Ba  KypHIMAHH
(yHKUHMOHAN HMKOHHATAAPHHH KeHraifTHpyBuM ycyn Muuiaé yumkwirad. Hamnukuu
ynuaml aHMKIMTHHH JJUIMAC INAKIAa fAcairaH, CHPTKM 4erapanaphia 3apagnap
KyTONaHWIIM KkaMalfiTUpUnraH CUFHMAM KOHZeHcaTop Tydailny spHmnran.
Kypunmann ¢yHKuUMOHAN HMMKOHMAT/IAPHHU KEeHralTHpHIL Ynuall CXeMacHHHHT
Tapkubura XapopaTHN Y3rapHIIMHA KOMMEHCALMANOBYK TEPMOAATYAKHH KHPUTHLU
OpKa/H 3pHIHNTaH, By CHFHMIH YCY/IHH TEXHHK aManra OIUMPHLUHH METPOJIOFHK Ba
tyHkIHOHAN TaBCcHGIapHHY TAKOMWUIALUTHPHLI MMKOHHHH Gepaau.

4. Xaronuk maGanapyHuHr GUpHHYM MapTa 9 Ta rypyxaaH n6opar tacHudgH,
WyHHHrAex ywly oMunnap Tabcupuuu Oaprapad Kunuin €ku kamafTHpuwra
AyHanTHpWIraH ycy/napupaH TallKWA TOMraH YycnyOmii TabMMHOT Mab
yuKuAradH. By nmaxta HamJMrMHM HazopaT KWIMLIHMHT CUFMMIH YCYNH acocMia
aManra olMpHNAIHral ¥nyam BoCHTANApHra KyHHAraH METpoIoruK TanabnapHu
acocnai HMKOHHHH Gepaau.

5.Mmnab uMkMaraH KypwiMaHH TYpid 3MWIMK KWAMaTiapu Ba MIUYM
yactoTanapaard Tascudgapy, IyHHHIAEK MEBEPNAHraH METPONOTHK XOccanapu
anMknasrad. Ilaxta HamnauruHM Ynouaw  auanasoHura  GOFNMK  paBHiuAa
We[0....20] % auanasonpa +0,8 %, We[20....35] % auanasonpa 1,5 '% iiyn
Ky#unagnran XaToNHK yerapanapy ypHatunrai. By ynuawr BocHMTacuMHmM cratuk
TaBCH(IaPHHH aHHIJTHTHHI OLIHPULI HMKOHHHH Gepany.
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6. YTkasunran TankukoT HaTmKallapy acocHlia CHFUMIIH KypwiMaHu Tanab
KWIHHIaH alHMKIMKAA YIHOBYM MINYMM YacTOTacH aHMKAaHraH. 3UWIMK p HU
oty Ounan Hasopar Kuinnagrran Matepuan Hamaurd /¥ napamerpnapu
opacuparu 6Gornuknuk  Oapkapopnawy, WYHHIMZICK TaBCHA  KMIIMUAAMraH
3UYIHKHUI ONTUMAT KHAMATH p =250 kr/M® 9KaHaMrd annknauau. By Taknud
KWiHHarran ynuaii BOCHTacH EpaMmuja oNMHaaurad HaTHXaNapHHHT aHUKJINTH
Ba HIOH'WIMAWTHHY OLIMPHILI UIMKOHUHK Gepany.

7. Tawnd KWMHran KypHIMaHWHT MCTPONOrMK TaBCU(IapviM Taxjawnu,
»)yMiaaal, Hucouit xatonuru HamikkHuar Wel0....35] % nuanasonszia aHaor
Kypwimanapra Hucbaran 1,2..1,5 mapraraua kamaiiralsiuriny KypcaTuirai.
KypHIMaHuHr MIMHIl SHCWIHCH BaKONATHM opran — Y36ekucton Pecny6iukacu
Hurenckryan MynK areHTIUruHuHr uxtupora natenty (Ne IAP 05156) 6unan
xumosnanran. By curumin ynuam acGobnapuuu METPOJIOTMK TaBCH(NapUHU
AXLIWIALW UMKOHUHM Gepanu.
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BBEJEHME (annotaims anccepraiis gokropa ¢pmiocodun (PhD)

AKTYanL1ocTs 3 BOCTPe6oBaMIOCTh TeMBl auccepTaun. Bo Bcem mupe
BO3pacTaloT TpeGOBaHMA K KaucCTBY CeIbCKOXO3AHCTBEHION MPOJIYKIMH,
BBIIBHraloTcA HOBBIC TpcOoBalMs K CPEACTBaM 3KCIIPECCHOrO KOHTpons
BAQKHOCTH B GOJIBLIMIICTBE TCXHOJOrMYECKHX INpolleccoB. B coBpementibix
TCXHOMIOFHYECKHX IIpPOIICCCAX  arpoNpOMBIIIJICHHONO KOMIUIEKca Tpebylotea
SKCTIpecCHble, Hepaspymiaione, OGecKOHTakTHele M 3HeprocOeperaioliue
TexHomornu anA  3QpekTHRHOrO ympaBjieHHs mapameTpamu, ¢ 6osbiuoii
TOYHOCTBIO M3MEPCHHA, BO3MOKHOCTBIO KOHTPOJIA AOMONHUTENbHBIX [1apaMETpOB.
B arofi cBA3M, B pa3sBUTBIX CTpaHax B KPYMHBIX MPOMBIJICHHBIX NPEANPUATHAX,
MPOM3BOJALINX XJIONKOBOH NpOAYKUMH, ocoboit 3anauedl ABfACTCA co3hanne H
BlieApcHHE  NpuUBOpOB,  COOTBCTCTBYIOMIMX  TpcOOBAaHMAMH  COBpCMeHOf
M3MCPHUTEABHOM TCXHMKM M  KONTPONMPYIOWIMX BJAXKIOCTL XJIONKa-Chipua,
ABNAIOINEHCA OHUM M3 OCHOBHBIX MOKA3aTe/M KayecTBa XJIONKa-Chiplia.

B Mupe ocymiccTBIAIOTCA Hayuibie MCCIeA0BaHHA, HANpaBiCHHBIC HA
{IOBBILICHUA TOMHOCTH M OIICPATHBHOCTH, paclHpCHHC (yHKUHOHANbIbIC
BO3MOXHOCTH TPHOOPOB JUiA KONTPOMA BIAXHOCTH XJIONKa-Chipia. B cBasm ¢
3THM 0c060C 3HAUCHUE Y/ICIACTCA MCCNICOBANNAM, MOCBIUICHIILIM PaspaboTKe u
COBCPLUCHCTBOBAHHIO  npuOOpOB  Ha  OCHOBe  CMKOCTHBIX  IICPBHYHBIX
H3MCPHTEIbHBIX NpcobpasoBaTeiic MU KOHTPOJA BAAKHOCTH XJIOIKA-ChIpLA,
ofecrneuHBAaIOWMX MOBBILCHHYIO TOMHOCTb, YYBCTBHUTENLHOCTh, GbicTpo/CiicTBHE
H yny4IUEHHbIC METPOJIOTHYCCKHE XapaKTCPHCTHKM.

B Pecniy6anke Yabexkucran ocyumectensercs paboTa mo MoacpHM3auMu M
TEXHUYECKOMY TepPCOCHAILCHHIO XIONKOBOH NpOMBILICHHOCTH, BHCAPCHMIO
nepezoBoi NHPOpMALHOHHO-U3MCPHTE/IBHON TEXHUKH Ul KOHTPOJIA NapamMeTpos
xnonka-csipua. B crpateruu passutus Pecnybnuku Y3bexucran na 2017-2021
rogsl MOCTaBjieHa OTBCTCTBCHHAs 3alada: «...janbHeiilas moacpuusauus u
aueepcudMKauua NPOMBILIICHHOCTH MyTeM Mepepofia €€ HA KaueCTBEHHO HOBLINA
YpoBelb, HanpasicHlbIe HA OMNCPCHKAIOUIEE Pa3BUTHE BHICOKOTEXHONOIHUHBIX
obpabaTbiBalomMX OTpacncii, Mpexkae BCEro NO MNPOM3BOACTBY TOTOBO¥
NPOJYKLUHH C BBICOKOI 06asIenHol crouMocTbio Ha Gasc rirybokoit nepepaboTky
MECTHBIX ChIpbeBBIX pccypco»’. Jlid  AOCTHxEHHS MOCTABJICHHBIX 3ajad
CYILECTBEHHO BaXKHEIM BOMPOCOM ABJACTCA OCYLIECTBACHHE LiEJICHANPABICHHBIX
Hay4HBIX HCCNE/IOBAHMi, NPOBC/CHME aHalM3a COBPEMEHHBIX METOAOB M
TCXHHUCCKHX YCTPOHCTB KOHTPOAA BA@KHOCTH XJIOMKA-ChipLia W BBIABJICHHE
TCHACHUMI AabLHERILCro pa3BUTHA BIaFOMETPHH M COBEPLICHCTBOBAHME TEOPUH H
NPaKTHKK U1 KOHTPOJIA BARKHOCTH XJIONKa-ChIpLIa.

JanHoe AHCCCPTALHOHHOE HCCNCAOBAHME B OMPENCICHHOH CTCMEHH CITYIKUT
BBHIMOJIHGHHIO  3ajlay, mpciycMoTpeHHbix B [locranosnenun Ilpesnpenrta
Pecnybnuku Ya6ekucran NeIlI1-3408 ot 28 Hoa6pa 2017 roama, «O mepax no
KapAHHAILHOMY  COBEpPIICHCTBOBAHHMIO CHCTEMB!  YMpPaBEHHA  XJIONKOBOIH

! Yxa3 TNpesuaenra Pecny6auxy YaGewsicran «O crpaterun acfictenit no aansucitemy Passimuo PecnyGniks
V36ekucrann Y1-4947 ot 7 despans 2017 rona.
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oTpacnbio», Nelll1-1758 or 21 mas 2012 roma «O nporpamme naibHefimedt
MOJEPHH3aLlMH, TEXHHYeCKOr0 H  TEXHONOrHYECKOro  IepeBOOpYXEHHS
CeJIbCKOXO03A7CTBEHHOro npouspoacTsa Ha 2012-2016 roaw», ¥ ITocraHoBneHUH
IMpesnnenta Pecrybnukn Yabekucran 29 asrycra 2006 roaa, «O6 ynopaaoueHuu
MeXaHH3Ma peaji3aliid M pacyeToB 3a XJIONKOBOE BOJIOKHO», a TaKke B APYTHX
HOPMATMBHO-NPABOBBIX AOKYMEHTaX, IIPUHATBIX B AlaHHOl cdepe.

CooTBeTCTBHE MCCIeI0BAHHSA NPHOPUTETHLIM HAMPaBJICHNAM Pa3BHUTHS
HAayKH H TexHogoruii Pecmy6auknu Y3i6exmcran. JlaHHoe Hccienosanue
BEHIMOJIHEHO B COOTBETCTBHHM C NMPUOPHMTETHBIM HalpapJieHHEM Da3BHTHA HayKH M
TexHonoruii pecrybnuku V. «Cenbckoe xo3aHcTBO, OHOTEXHONOrHA, IKONOTHA H
oXxpaHa OKpYy>KaloLleit cpeasn.

CreneHr H3y4yeHHOCTH mpoGaemnl. [lo pesynsTataM  MHpPOBBIX
UCCnenoBaHMii 3HAYMTENBHLIH BKIAJL B pasBUTHE METOAOB H NpHOOPOB Ha OCHOBE
€MKOCTHBIX npeobpasoBarenefi BHecnH 3apyGexHbie yuensie Jingbo Tong,
Tianming Chen, Mathew G.Pelettier, Michael E.Gvili, Houri Johari (CLLA),
Stuard Gordon, Andrej Krajewski, Ferry N. Toth (Asctpanus), Hamid Farahani,
Rahman Wagiran, Mohd Nizar Hamidon (Manaiisua), Esa Leskeld, Jukka
Voutilainen (Puunauaus), Burak Okcan (Typuusa), B.B.Monounukos,
C.B.l'ognesckas, U.K.Iloxurok, H.U.Myxypos, B.B.JIncosckuit (Benopyccus),
A K. Xypuunasa, H.I'Kaurenanze., T.[.xanapuaze. (I'py3us) 1O.I1.Cekanos,
E.C.Kpuuepckuii, B.C.Pohide, IO.I'MNoaxun, I1L.M.Ilyraues, C.H.llIBexos,
B.C.Ad¢onun, I1.B.Mawoumn (Poccus) u ap.

B Teopui0 M MNpPaKTHKY HEpaspylalOIUUMX eMKOCTHBIX MepBHYHBIX
npeo6pa3soBareneil A4 KOHTPOJIA BIAXHOCTH X/IONKa-ChIpLa 3HaYHUTENbHEIA BKIaA
BHecnu  oTedecTBeHHble  yueHble: H.P.IOcyn6ekos, II.P.HMcmatynnaes,
P.K.A3umoB, X.3.Urambepaues, M.M.MyXHUTAHHOB, B.M.Axmenos,
B.B.Kasauckuii, A.X.A6ayanaes, D.Vmxaes, I1.M.Maraky6oBa, A.TypryHGaes,
B.E:Vcriorun, I1.U.Kanauaapos, 10.I'.11unyans, L.M.I'ynamos, B.H.[Ipo3nos,
P.H.CauToB u ap.

OnHaxo, B MOCiAegHHe TOABI H3-3a HEAOCTATKA OMNEPaTHBHBIX H
3HeprocbeperaloiiMX YCTpOCTB KOHTPO/A BJAXKHOCTH XJIONKA-CHIPUA, NPUMEHSIOT
oT6op npoS ¥ NpoBefeHre aHAIH3A, HA OCHOBE CTAHAAPTHLIX MECTOMOB, HTO HE MOXET
ObITb MCMOJIb30BAHO B COBPEMEHHBIX TEXHOJOIHYECKHMX MpOLECCaX MpH NpHEMKe H
nepepaboTke XJoMNka-coipla. BMecTe ¢ TeM He yAENAETCA AOCTAaTOMHONO BHUMaHMsA
CO3AHHIO M COBEPUICHCTBOBAHMIO HOBBIX Hay4HO-TEXHMYECKHX H KOHCTPYKTOPCKHX
peLUeHHIi eMKOCTHOTO METO/Ia KOHTPOJIA BJIAKHOCTH XJIONKA-ChIPLIA H HE HCUEPIbIBACT
B FIOJIHO# Mepe NOTEHLMANEHBIX BO3MOKHOCTEH cBOe#i npubopHOil peanusaumu.

CBsi3b TeMbl [JHCCEPTALHM C Hay4HO-HCC/enoBaTeJlbcknumu paboramn
BbICIIEro 0GPa3’0BaTeNILHOI0 YYpexAeHHsl, TIe¢ BBINOJIHEHa AHCCEpTauUMA.
JlucceprauMOHHOE HCCIEOBAaHHME BBINOJIHEHO B paMKaxX CJEYIOIMX Hay4HO-
HccenoBaTelibckuX MNpoekToB  TalllKeHTCKOro rocyfapCTBEHHONO  TEXHHYECKOro
YHHBEPCHTETA M0 TEMaM: Ed-2-9 «Pa3paboTka TEOpETHYECKHUX OCHOB NMOCTPOCHHA M
NPOEKTHPOBAHUA NepPBHYHBIX H3MEPHTENbHBIX npeoGpasoBarteneii c
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MHKpOTIDOLIECCOPHBIMH ~ KOMIUTIEKTaMH 11 KOHTPOJIA  KauecTsa  Pa3fiMMHBIX
npogykToB» (2016-2017).

Henp AMccepTatoHHOI paGoru 3aKOYaeTCA B COBEPLUICHCTBOBAHUM
npkGOpHO# peanu3aliy eMKOCTHOTO MeTOIa KOHTPO/R BIQKHOCTH XJNOMKa-Chipla ¢
NEPBHYHBIME M3MEDHTENBHBIMH Npeobpa3oBaTeNAMK, MOCTPOCHHUH W BHEAPEHHH Ha
3T0if OCHOBE €MKOCTHOrO npuGopa ¢ yNyullEHHBIMH METPONIOTHYECKMMH H
(yHKLMOHANBHBIMK XapaKTEPHCTHKAMH.

3agayn HCCIEA0BAHMAS

aHAIN3 COBPEMEHHOIO COCTOAHHSA TEOPHH M NMPAKTHKH METOAO0B U NpHOOpoB 1A
KOHTPO/IA BI@KHOCTH X/IONKA-CHIPUA [0 METPONOTHYECKHM, GYHKUMOHAIBHBIM, A
TaKoKe IKCIUTYaTaLHOHHBIM KPHTEPHAM;

o6ocHoBaHKe H BbIGOp Haubonee NepCNeKTHBHOrO A NMPUGopHO# peanizauun
MeTO/1a KOHTPOJIA BJIZKHOCTH XJIONKA-ChIPLA, a TAOKE OLEHKA TCHACHUMH Pa3BHTHA
NpUMeHAEMBIX  MOAXOROB M0  HANPABNCHHBIM  HAa  COBEPIIEHCTBOBAHME
MEeTPONOrMYECKHX XapaKTEPHCTHK BLIGPaHHOTO METOAA,

paspaboTka MeToyeckoro ofecneyeH s, Broyatolliee B ceda knaccudukauuio
MCTOYHHKOB TMOrpellHOCTe/i M METOAOB MO YCTPaHEHHI0 AecTaGHAM3MDYIGLIMX
(hakTopoB NMpH KOHTpONE BIAKHOCTH EMKOCTHBLIM METOIOM C BICOKOH TOUHOCTHIO,
YYBCTBMTE/ILHOCTBIO M ObicTpozeiicTBHEM;

CO3IaHHe KOHCTPYKLMH H TEXHHUYECKONO pellieHus ans NpuopHoli peanusalnu
€MKOCTHOrO MNEpBMYHOTO H3MepHTeNbHOro npeobpazoBaTeNs ¢ ymy'ineHHo#
YyBCTBUTEJILHOCTBI0, TOYHOCTBI0, OBICTPOACHCTBHEM, CTATHHECKOH XapaKTepHCTHKM 1
ApYrux METPONIOTHYECKHX XapaKTEPHCTHK;

CO3fiaHKMe HOBOM KOHCTpYKUMM MpHOOpa Ha OCHOBE €MKOCTHOIO MEPBUYHOTO
M3MEpUTELHOrO MpeofpasoBateNis [ KOHTPONS BNDKHOCTH XJIONMKA-ChIpLA M
pa3paboTKa TEXHHYECKOTO PellieHHs N0 NOBLILIEHUIO TOYHOCTH, YyBCTBHTE/ILHOCTH H
(bYHKLMOHANIBHBIX BO3MOMKHOCTEH;

ONbITHO-NPOMBILLTEHHBIE MCTIBITAHKA paspaboTaHHoro Npubopa B OTpachax
XJIONKOBOA MPOMBILUIEHHOCTH M OLEHKA TEXHUKO-3KOHOMHUYECKOro MmoKasarens M
3¢ exTHBHOCTH BHEAPEHHA NpeAiaraeMoro npudopa.

O0beKToM HCCIef0BAHHA B paboTe ABMAIOTCA METO/Ib! H CpeACTBA €EMKGCTHORO
KOHTpO/IA BNAKHOCTH XJIONKA-CHIPLUA HAa OCHOBE HepaspylLAIOWMX EMKOCTHBIX
NEePBHYHBIX M3MEPHTENbHBIX NpecOpazoBareneii.

IlpeaMeT Hcc/eROBAHHA COCTABNAIOT METOAEI M NpHGOPHI Ha OCHOBE
€MKOCTHBIX MEPBUYHBIX NpeobpasoBareneil Ayia KOHTPOIA BNAKHOCTH XJIONKa-ChIpLia.

Mertoan! McciaenoBanmii. IIpH  BBLINOMHEHHH HMCCEPTALMOHHON paboThl
MCIOB30BaHE! MeTOABl OOMielf TeopuM CHCTEM, TEOpHA H3MepeHHil, aHanmu3 M
00paboTKa IKCepUMEHTANBHLIX JAHHBIX, TEOPHH KHGOPMAUHMOHHO- H3MEPHTENEHBIX
CHCTEM, METOb! OPraHM3ALMH 3KCMIEPUMEHTA M (M3MYECKHE OCHOBEHI MOMYuEHUA
H3MepHTeNbHOIH HH(BOPMALIMK C HCTIONb30BaHHEM REPBHYHBIX Npeobpasopareneii.

HayuHast HOBH3HA HCC/IEX0BAHMS 3aK/II0YAETCA B CEAYIOWIEM:

paspaGoraHel M 00OCHOBaHEI OOWIME NPHHLMABI M HayYHO-TEOPETHYECKHE
OCHOBb! NpHOOPHOH peanu3aLMK €MKOCTHOrO METofa ANA KOHTPONA BIAXKHOCTH
XJI0NKa-ChIpUa;
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MCTOZIaMH MIDKCHEpHOro TIpOTHO3MpOBAHMA COCTaBIICHA MaTecMaTHyccKas
MO/IE/Ib CMKGCTHOr0 NnpeobpasoBaTesia BIaXxKHOCTH XJI0MKa-ChIplIa;

paspaboran MecToa s paciuupenns (yHKUMONANBHBLIX BO3MOMKHOCTCH H
NOBEILICHHUA TOMHOCTH NPHGOpa NMPH H3MEPeHUH BIAXKHOCTH XJI0MKa-ChIpLIa;

Ha OCHOBE MPHMEHCHHSA JUIMNCOUAHBIX CMKOCTHBIX JICKTPOJIOB, B TOM YMCIC
IlyTeM aBTOMATHUECKOM KOMICHCAUMM H3MCHEHMA MOCPC/ICTBOM JIaTYMKOB B CXCMe
paciHpetl TIpefiesl M3MCpeHMs W yBeJiHuelia TOUHOCTL TpHbGopa NpH M3MEpeHHH
BJIQXKHOCTH;

paspaboraHo crocobbl YCTpaHCHMA OCHOBHBIX HCTOYHHKOB CYMMAapHOH
MOrpeiiiocTH  BBIXOAHOIO CHrHala  MpPM H3MEPCHHMM BJIAKHOCTM MAaTepHalioB
€MKOCTHBIM MCTOZIaM B YCJIOBHSAX BO3ACHCTBHA BHCIIMX (haKTOPOB.

TIpakTHYecKHe pe3yJabTaThl HMccieaoBauma. Ha ocHoBe MNpOBEACHHBIX
uccnenoBanuii  paspaboran ¥ BHeapeH LM(poBoii npubop YA IKCMPECCHOrO
KOHTPOIA. Paspa6oTalibl ¥ 3KCMCPHMCHTA/IBHO UCCIIC/IOBAIIbI, CTAGMIBHEIC EMKOCTHBIC
npeofpazosaTeiii ¢ MHHHMIbHBIM dHepronoTpebncimeM, npeuasnavenisie s
KOHTPOJIs BJIDKHOCTH XJIONKa-ChIpLa.

JlocToBepnocTs  pe3ynbTaToB Mccie/oBanns. JlocTtosBeplocTh pe3ysbTaToB
MCCNEIOBANNA  MOJTBCPXIACTCS  COMJIACOBAHHOCTHIO WTOTOB  TCOPCTHUCCKHX M
IKCMEPHMENTAILHBIX MCC/IC/IOBAHMIA, BLIIONHCHHBIX C HCIIONb30BAHMCM 06pas3iloBBIX
CPEACTB M3MCPCHMSA, @ TAIOKC MOJIOKHTENBHBIMU peaysbTataMi uamepenuil. [lpu
BLIMONHCHUY HCCEA0BAHNA NPUMEHANNCh KaK TCOPCTHUCCKHC, TaK M NPOBOAMMBIC
napawieNsio IKCMEPUMEHTAIbHBIE NPOBEPKH TOUHOCTH MCTOZOB M TEXHHUYECKHX
pewicHuii B ueAx OGCCMEYEHHA HAIEMHOCTH PC3YLTATOB. DKCHICPUMEHTANbHBIC
MCCNE/IOBAHMA  BBINOJIHEIBl C KCHONL30BAHMEM COBPCMCHION H3MEpHTENsHOMN
TeXHUKHU C BBICOKOI TOUHOCTBIO M HALEKHOCTHIO.

Hayunas M npaxkTHyecKas 3HAMHMOCTBD pPe3YJILTATOB MCCJICA0BAHUS.
Hayunan 3nayumocme pe3yJLTaToB KceneoBaHus onpejenserca
COBCPIICHCTBOBAHMEM €MKOCTHBIX METOOB W MPUGOPOB ISl KOHTPONA BJIAXKHOCTH
xnonka-ceipia. [IpeanoxkeHbl HOBbIE MCTOAMHMECKMC W KOHCTPYKTHBHbIE DPEIICHHSA,
4yTo6bl [I0BLICUTL TOMHOCTh W (BYHKLMOHANbHLIC BO3MOXKHOCTM YCTpO#CTBA A
KONTPO/NA  BJIQKHOCTU. YCOBCPIICHCTBOBAH  MCTOA  MOBBIUCHHS  TOMHOCTH
npeobpasosaresniei  MyTeM  KOMIEHCAUMH  TEMMEPaTypHOro  BO3JEHCTBMA H
aBToMaTu3auuu npouecca 06paboTiu pesyabTaToB H3MEPCHHA.

MpakTuyeckan 3HAYUMOCTH PaboThl 3aKIOYACTCA B TOM, YTO MNPEAJIOKCHHBIC
nporpaMmHbie, METOJIMUCCKHC M TeXHHueckue ofccrietcliMi KOHTPOJA BIKHOCTH
I03BOJ/ILJIM TIOBBICHTH TEXIIMKO-3KOHOMHYCCKHE MOKA3aTC/IM 3a CUET MOBLILLCHHMA
TOYHOCTH, IJKCIIPECCHOCTH M 9HeprocbeperkeHUA TCXHONOTHYECKMX —TPOLIECCOB.
Pa3paGoTaisl HayuyHble pelleHMs KOMTpONA BIKIOCTH, KOTOPbii MOMeET ObITh
HCMONB30BaH MpH paspaoTke, rpagyHpoBKe, KanuOpoBke H COBCPLICHCTBOBAHHU
HH(OPMALIHOHHO-M3MEPHUTENEHBIX CHCTEM M YCTPOICTB, IIPCAHA3HAYCHHBIX JUIA
KOHTPOJ1A NapamMeTpOB MPOAYKLMH arpoNpOMBILLICHHONO KOMILICKCa.

Bueapenue pe3yiabTaToB HcciaeaoBanmst. Ha ocioBe nomydcHHBIX HAy4HBIX
pe3ynbTaToB no paspaboTke METO0B ¥ NPHOOPOB 11a OCHOBC CMKOCTHBIX MEPBUUHBIX
npecobpasoBareneil AN KOUTPOJIA BIAKHOCTH XJIONKa-ChIPUA, BBINOEH CleAyIouuii
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obvem pabot:
foflyYeH NaTeHT Ha YCTPOMCTBO JUIA HM3MEPCHHMA BIAKHOCTH M TCMIICPATYpHI

BOJIOKHMCTBIX ~MaTepHaIOB M IMCMEPCHBIX CPed  BLUIAHHOC — ArcHTCTBOM
HHTEJUTeKTyanbHol  cobcteeHHocTH PecmyOnukn  V3bekucran (Ne [AP 05156,
23.12.2015 r.). B pesynbrare paciupeHo ¢yHKIHOHATBHEIE BO3MOXIIOCTH npubopa 1
TOYHOCTDb H3MEpeHHA NOBLICHNACch Ha 12 %;

npubop npeaHa3sHAYEHHBIX ANA KOHTPONA BIAXHOCTH B OCHOBHBIX NpPOLICCCOB
XpaHeHHa M mepBHuHON 06paboTku xnonk-chipua BHeapeH B AO «Boror naxra
To3anamw» 4 AO «SIHrHapuk naxta Tosanaun (CnpaBka AO «¥Y3naxracaHoam
0218/09 or 4 anBapa 2018 r.). BHenpenus pe3ynbTaToOB NO3BOJACT NOBBILLICHUSA
TOYHOCTH M3MepeHHsA ¥ 3((EKTHBHOCTH TEXHONOTHUYECKHX MPOLIECCOB, IKCNPECCHOrO
KOHTpOJIA, HepaspyLIAIONIET0 KOHTPONA BIWKHOCTH M YMEHBLIACT PacXoiyeMbiX
9HEPreTHYeCKHX M TPYAOBbIX 3ATPATOB;

pa3paboTaHHbie METOZBI M MX TEXHMYECKHE PpCIUCHMA A NOBBILCHHA
TOMHOCTH U3MEPEHMIt EMKOCTHOTO NMEPBHYHOIO Npeobpa3oBarers, a TAKKC aropuTMbI
00paGoTkH pesysibTaTOB 3KCMEPUMEHTAIBHBIX [AaHHBIX MpPH KOHTPOJC BNaXXHOCTH
XJNOMKOBBIX MaTEpPHATOB H pPa3paboTaHHbIH nporpaMMHbIH APOAYKT aBTOMATHYECKOMH
KOppeKUMH nokasauuéi 1ns npubopa M3MEPCHHA BIKIOCTH  XJIOMKa-ChIpua
BHepeHb] Ha npeanpuatiax AO  «BoroT naxrta Tosanau» H AO «Slurnapuk naxra
To3anaun (CnpaBka AO «Y3naxtacasoar» 0218/09 or 4 susapas 2018 r.). B
pe3ynbTare MOCTMIHYTa MOBBIEHMA TOYHOCTH TNpPH  M3MEPEHHH  BJIOKHOCTH
HCCIIelyeMoro XJIOMKa-Chiplia Onaropaps aBTOMAaTHYCCKOH KOPPCKUMH  BIMAHMA
TEMIIEpaTyphl Ha NoKasaHHii npubopa.

Anpofauusa  pe3yJbTaTOB MCCIeA0BAHHS. Pe3ynbTaThi  MCChcs0BaHMA
anpobupoBaHbl Ha 3 MEXIYHapOIHBIX M Ha 2 pecryOnMKalCKMX —Hay4HO-
NpaKTHYECKNUX KOH(epeHLHAX.

Ony6aMKOBaHHOCTD  pe3y/bTaToB  MccieaoBanms. [lo  pesynbraram
Hccnenosanua omy6nukosansl 22 Hayusbie paGothbl,, B TOM uucne | narenra ua
nzobperenns, 11 xypHanbHBIX cTareil B 3apyGexxHbIX M pecnyOIMKaliCKuX Hay4HO-
TEXHH4ECKMX XKypHanax pekomeHaoBaHHeIX BAK Pecrry6niku Y36ekucran, a Takoxe
NOJTy4eHO 4 CBUAETE/ILCTBO O PerucTpauMy nporpaMmbi ant BM.

CrpykTrypa u ofbem auccepraumm. Jlpccepraums COCTOMT W3 BBCACHMS,
yeThipeX IVIaB, 3aKIOYUEHHA, CIIMCKA HCIONb30BAHHON JIMTEpaTypb! ¥ 7 [IPUNOXKCHUI.
O6mnem aucceprauuu coctaBnset 119 crpanuilbl MAIIKHOMKHCHONO TEKCTA.

OCHOBHOE COAEPXAHHUE JMCCEPTAIIMU

B BBeaennu O0GOCHOBBIBAa€TCA  aKTyalbHOCTH M BOCTpcOOBamOCTbL
NPOBEACHHOr0 KCC/IC/IOBAHUA, PAaCKpHIBAIOTCA UMb M 3a/a4d  MCCNE/I0BaKus,
XapaKTepusyloTcs OOBEKT M NpPEAMET HCCIENOBAHMA, [OKA3aHO COOTBEICTBHC
HCCNEOBAaHMA MpPMOPUTETHLIM HAMpAB/ICHWAM Da3BHTUA HAYKH W TEXHONOrWil
Pecny6nuku V3Gexucran, Hanaraiores HayuHas HOBH3HA M MIPAKTHYECKUC Pe3yJILTaThI
UCCIIEIOBAHMS, PACKPHIBAIOTCA HayuHas M MPaKTHYECKas 3HAYHMOCTb MOTY4MEHHBIX
Pe3y/bTarToB, BHEApEHHWE B MPAKTHKY pe3y/NLTAarToB MCCE0Baliusi, CBECHMIt no
ory6/IMKOBaHHBIM paGoTaM M CTPYKTYpe ANCCEpTaLHH.
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B nepaoit rase «CoBpementiioe cOCTOSIHIE It TCIUICHINH paﬁmmm TeopHIt
M NpPaKTHKH  COBEPUICHCTBOBANMS  MCTPOJIOIMYCCKMX  XAaPAKTCPHCTHK
MCPBHMYHBIX I3MEPHTCEIBLHBIX NPEOGPA3OBATEICH 110 EMKOCTHBIM METOAAM IIpH
KOHTPOJI¢ BJIAMKHOCTH XJIONKA-CBIPLA» PACCMOTPCHO 3HAYCHUC M 3Tanbl KOHTPOJIA
BN@KHOCTH XJIOMKa-~ChIpLia, COBPCMEHIIOE COCTOAHHC MCTOJOR KOHTPONA BIIRXKIOCTH
XJIOIKA-ChIPLA, NEKTPOdH3UUECKHEe XapaKTCPHCTHKKY 0OBCKTa KOHTPOA BIAXHOCTH,
a TaloKC MpOoaHANM3UPOBaHBl MCTPOMOTHUCCKHC M TCXHHYCCKHC XapaKTCPHUCTHKY
BJIATOMCPOB. :

IMpoananusupoBalisl  COBPEMEHHOC  COCTOSIIHE TEOPMH M MPAKTHKH
3KCnpeccHoro KOHTpPOJIA BJIKHOCTH XJIONKa-ChIpila H BbIABIAECHBI TCHACHIIMK HX
JANbHCHILCTO Pa3BUTHS M COBCPLICHCTBOBAHMA, H C MNOMONIBIO METOAOB aHAIH3a
NaTeHTHOM JIMTEepaTypsl 10 NpeAMETY MCCNCAoBaHHsA 3a NocicanHe 15 net nokasaHo,
YTO B COBPCMCHHOII BIaroMeTpHUH OJIHUM M3 HaHGoCe COOTBCTCTBYIOLIMX TeHACHLIMH
PasBHTHA H COBEPLICHCTBOBAHMA SBJLICTCA EMKOCTHbIH MCTO/I KOHTPOJIA BJIAXHOCTH
Xyonka-chiptia. B ocroBHOM, MOXHO oTMeTHTh Kiaccudmkarop «G 01 N 27/22 —
CMKOCTHBIH McTOA M3Mepennay H Gonee 130 narcuTos.

ITo pesynbTaTtam HKCHONBb30BAHHBIX HCTOYHHMKOB HH(OpMaUMK B NpaKTHKC
BHesipcHug NpHGOpoB B HALIMOHAIBHOM H 3apy0ex110it XJIONKOBOH NPOMBILUICHIIOCTH,
cratMcriicckoil o6paboTkoit undiopmaunu onpeawicli nanbonee NepcneKTUBHbIA
eMKOCTHBI MeTOZL ¢ nokasateiieM 38 %. Hopmuposaiibic METPOJIOrHYCCKHE
XapaKTCPUCTUKM EMKOCTHBIX YCTpOHcTB cocragnaior Ao 1,5 % orHocuTenshoit
norpewtioctd. Ha puc.] nokasano BHeapenne M NpUMEHCHUC KOHIYKTOMETPHUCCKHX
(26,3 %), undpaxpacusix (14,9 %), Tepmorpasmerpuucckux (6 %), CBY (5,3 %)
MCTO/I0B. Ha puc2 mnpuBemeHsl pe3y/bTaThl auaiusa  MCTPOJIOTHYCCKHX
XapaKTCPUCTHK  NPHOOPOB, (YHKIMOHHDPYIOIIMX MO  TCPMOIPABUMCTPHUCCKHM,
nngpakpacibiM, CBU, eMKOCTHBIM Y KOIJIyKTOMCTPHUCCKMM MCTO/IAM.
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Pucynmox 1. Vposens BheapcHus W Pucymok 2. CpaBHHTeNbHbIC 3HAUCHUS
npuMeHcHMa  npubOpPOB  JuIl  KOHTPOJNA MOrPELIioCTeif  MCTONOB  KOHTPOJA
BJIKHOCTH XJIONKOBLIX MaTCpHAaloB: BJIKHOCTH

1 — eMKOCTIIbI MCTOA; 2 — KOHAYKTOMCTPHUCCKHIT

metog; 3 — nudipakpactbili MeToxL; 4 -

TepmorpasMeTpryeciaii Merort, S — CBY meron
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Bo Bropo#t rnase aucceptauun «IIporeccsl MOMyHEHH H3IMEPHTeILNOI
uudopmMaumu  BBICOKUMH  TOYHOCTAMH  eMKOCTHOIO  IEPBHYNOro
H3MepUTeaAbLHOro  npeofpa3oBaTess MpPH KONTPOJE BJAAKHOCTH XJIOMNKA-
CBLIPIAY» U3NAraloTCs OCHOBHLI Pa3paboTk¥ OOWMX HNPMHLMIOB M  HayyHO-
TCOPETHYCCKUE GCHOBBI CO3NaHUA NPHOOPOB EMKOCTHBIM METONIOM NPH KOHTpOINE
BIIAXKHOCTH, B3aHMOJICHCTBHC BIAXHOr0 MaTepyana C 3JeKTPOMAarHUTHBIM [10/1eM,
MaTeMaTHCCKOe MOACIHPOBAHHUC JAMAJIEKTPHYECKOH MPOHHLIAEMOCTH BIAKHBIX
BONOKHHCTBIX CHCTCM M MCTOJWKA ONTHMHM3AllMH M pacHeTa Mapamerpos
CMKOCTHBIX NIEPBUUHBIX H3IMCPHTCIIBHBIX NpeobpasoBaTencii BIKHOCTH.

PazpaGoraiio ananuTHYCeCKOC BHIpKEHHE, OGOCHYIOLIEE KOHCTPYKTHBHBIE H
MCTPOJIOTHYECcKHE MapaMcTphi npeobpasopateneli BNaXXHOCTH Xionka-ceipnia. Ha
pHc.3 B LEASIX ONpPCACACHHS ONTHMAIBHEIX FEOMETPHYCCKHX Pa3MCpOB KOHYCHOTO
9NCKTPOJA OLCHMBACTCA B3aUMOJCHCTBMC M CXeMBI cui npeobpasoparensa ¢
MPCCCOBAHHBIM MaTCPHANIOM.
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\ ) KOlyca;, @ — Yroa Mexay oOpasylouumu
. KOHyca
Pucynox 3. Cxema cun  Mmexay Pucynok 4. IeomeTpHueckue
MCPBUYHBIM M3MCPUTENbILIM  pa3Mepsl KOHYCHO# 4acTu
npeobpa3oBareieM 1 MaTepUanoM npeo6pa3soBarens

VpaBHelHe paBHOBCCHA CHCTeMbl JCHCTBYIOWIMX CHN  BbipaXkaercs
cnemylouum obpasom:
P=P,+P,. )]
Cuna cConpoTHBICHNA KOHMYCCKHI YAaCTH EMKOCTHOIO 3JICKTPOJA COCTOMT M3
CONpPOTUBACHUA T M CHJIbl CONIPOTHBJICIIHA OT TPEHHA KOHYyca F,,
P.=T+F,,. (2)
B ypaBHenuu (1) aeiicTBUTC/NIBHOE 3HAYEHHE CONMpPOTHBJCHWA BAABIHBAHMA
onpeaenierca kak T =o,-S-sina; CUIa COMPOTHBIEHHS OT TPCHUA KOHyca -
F,. =F-cosa=0,-S-f-cosa, TAC 0, - YAEIBHOE CONPOTHBJIEHKC B/IaBJIMBAHMA
KOHyca XJlomKa-Chiplia ¥ TpOJYKTOB ero mnepepaGoTku; S - niomans
MOBEPXHOCTH KOHyCa; a - yroj mexay obpasyommmu; f - kodQdHUMCHT
TpeHus.
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BHIpa3sHM TUTOLIA/IL TIOBEPXHOCTH KOHYCHOIt 4aCTH eMKOCTHOTO 3/IEKTpOAa:
x-d? 3)
4-sina’

rae d - pMameTp.

ITocne npeobpazoBaHHs BbipaxkeHHs (2) MOMyHaeM CeayOILMil pe3ybTaT:
.d?

”4 A1+ f-crga).

U3 ypasHeHus (4) cneayeT, 4TO CHJa CONPOTHBAEHHA KOHMYECKOH 4acTH
€MKOCTHOrO 3JIEKTPOAa NpAMO NpPOMOPLIHOHANLHA 3aBMCHT OT YAENBHOro
COMpOTHBNIEHHA BAABIHBAaHKA KOHYCa XJIONKa-CEIpLa, AHAMETPa UMAHHAPUYECkOi
YacTH €MKOCTHOIO JJIeKTpofa, Ko3dduuMeHTa TpeHMA M KOTAHMeHCa Yyria
KOHYCHOCTH JIEKTPOAA.

Cuna TpeHHA TOBEPXHOCTH LMMMHApa mNpeobpasoBatena omnpeaensercs
cnepyowum obpasom:

)

h
P, =f'a',-zr-d-jah=f-a,~1r-d-h,
[}

@

Pp=0y-

rae o, - yAenbHOe HOPMAIBHOE NaB/ICHHE BIMAIOILEE HA LHIHHAPUYECKYIO YacTh
3MEeKTpoaa; 4 - TONIHHA CIOA MaTEpHIa.
Onpenensem  cwily, HeoOXomuMyl0 [UIA  MOIPYIKEHHA  €MKOCTHOro
npeoGpa3oBarens XJIOMKa-cripua:
Q)

z-d?
P=or‘,'-—4—-(l+_f-ctga)+f-o',-z'd~h.

O6peM BBLINABNMBAEMOro XJIOMKa-chipua »,, COOTBeTCTBYeT 00beMy
BpallEHHs paBHOGEAPEHHOTO TpEYroNbHUKa A,B,D BOKpYr OCH AC M paBeH (puc.

4):

v %-n-x’-AC, @)

IMocne TpUroHOMeTpHYeckux npeoGpasoBaHuil BeipaxeHue (9) Bbipaxaercs
crnenyomuM obpasom:

V., =n-rl[cosa +sine-1gla+p)), (8)
rae ¢ - yroji TpeHus; S - IUIOMAAk MOBEPXHOCTH KOHYCa, a ero 3HaYeHHe PaBHO
S = z-r-1. TIpu 3TOM 3HaueHue AeopMaLMH ONpeAeNAETCA CeaytomuM o6pasom:

5= v, _r{cose +sine - 1g{a + 9)) 9)

S-cos(z + @) 3cos(a +¢) ’

Kax BugHo u3 (9), M3 KOHCTPYKTHBHBIX, METPOJIOTHYECKHX H
SKCIUTYaTaUMOHHLIX coobpaxkeHHH HCroNb30BaTh B MpeobpasopaTenie KOHYC ¢
yroM koHycHoctd Gonee 30° HeuenecoofpasHo. HammeHbluee 3HaueHHe &
HaGmonaeTca npH yriae koHycHoctH B 10° ozaHako, B 30He mpeoGpasoparena ¢
TAKMM OCTPBHIM YIJIOM BOKPYr KOHyca He Oyaer obpasoBniBathca TpeGyembiit
ypoBeHb YIIoTHeHuA. IIpu TakoM yrfie YMEHBIUACTCA YYBCTBMTENBHOCTH
npeobpazosarens. TakuM o6pa3oM, yCTaHOBJIEHO, 4TO HauGosee ONnTUManbHbIE
YIJIBI KOHYCHOTO 3/1eKTPOAa HaxoaATcs B MHTepBane (25 -35) .
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HCTOYHHMKH NOIrPEIMHOCTH NPH KOHTPOJIE BJIAXKHOCTH
EMKOCTHBIM METOAOM H CIIOCOBbI HX YCTPAHEHHA

'

s

!

Hcmounuxu nozpewnocmu

Cnocobu: ycmpanenus nozpeutnocmeit

Iepanunsiii izmepumensreiit
npeobpazosamens (TTHIT)

Coseputencmeosaitie KOHCMPYXill, paMepos
wiu 2eomempuveckoit hopmer ITHIT, a maxsice
Xauecmea mexHoNoUL 10X 1320MOBNEH A

Temnepamypa xormponupyemoit
cpeont

Bsedenue xoppexmuposxu wru

Kyio 2pamypryo
xomnencanno
] I
i 0 ] no
Inomuocms xonmponupyemoit cpedsi > Ony "o
P P 7| spumep HOCHIU 3 Yy mu [THIT

Cxemomexnuuecxoe peuienue
u3MepHmMensHo20 ycmpoiicmsa

A 4

Coegepuiencingosaine asmosamuyecio yugdpoeoit
)ppeXyuL no Kpumepuo m mu u
yyscmeumeasnocmu 1111

I

Sftexmpu-lecme N Mazruniisie noar

Oxpanuposanue ITHI1 u e2o anemenmos
(3aujuma om enewnix nose)

Paboyan yacmoma emxocmuozo
ycmpoticmsa

]

Onpedenenue u 3anus HOlI
paboueil Hacmoms! no KPHMEPIIO MOYROCTIY
u yyscmeumensiocmu [THIT

Onexmpoghnuvecxue csoiicmea
KOHmponupyemozo mameping

Mamemamu denup 8x00
uIMEpIMEnbHO20 CuzHana

Venosur izmepenin

ipamempos
zmepenun

Hapasumusie moxu ymeuxu u
eMKocmu,
emxocmu xabens

Veeauuenue uacmomoi, ymenoutentie onuns
xabens om ITHIT u op.

Pucynok 5. Knaccudukanusa HCTOYHHKOB morpewHocTei u crnocobsl ux
YCTpaHCHHUs NIPH KOHTPOJIE BIAXKHOCTH MAaTCpHaJIOB EMKOCTHBIM METOIOM

Ha puc.5 npennoxena kiaccudukaums, cocroswas U3 9 OCHOBHBIX TPy U
HCTOYHUKOB CyMMAapHOH MOrpelHOCTH €MKOCTHBIX W3MEPUTENBHBIX CHUCTEM MpH
KOHTpOJIE BIQKHOCTH I10 pe3ysbTaTaM 3KCIIEPUMEHTOB M MCCIeJOBaHHIA.
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Bhifpan ¥ HayuHo OGOCHOBaH EMKOCTHBIi MeToa Afna obecneueHus
JIOCTOBEPHBIX Pe3yNbTaTOB U3MEpPEHHA C BBICOKMMH TOYHOCTAMH NpPH NOMyHYEHHH
HH(OpMaUMH O BNOKHOCTH XJIONMKa-chipua. PaspaGoTana CTPYKTypa OCHOBHBIX
610KOB NMPUHATHA pELICHHI MO CO3JAHHIO EMKOCTHBIX H3MEPHTE/ILHBIX CHCTEM
BAXHOCTH, a Takke 6 KOMIUIEKCHBIX TpPHHLHMIOB CO3MAHHA TEXHHYECKMX,
CTPYKTYpHBIX, NPOrpaMMHO-ITOPHTMHYECKHUX METOZI0B nNpHbopa.

Paspa6oTaH ajiropuT™ IS pacyeTa CTaTHYECKMX XapaKTepPHCTHK €MKOCTHBIX
NepBUYHBIX NpeobpasoBartenell ¢ H3MEHsIOWIEHCT 2/EKTPUUECKOHR EMKOCTBIO.
Oco6eHHOCTh TNPOrpaMMB! PAcueTOB OCHOBHBIX XapaKTEPHCTHK €MKOCTHBIX
H3MepUTENbHLIX MpeobpasoBareneli 3aKMOYaeTCA B TOM, YTO C MOMOLIBIO Heé
MO>KHO YCTEIIHO peluTh npobneMy pa3paboTki KOHCTPYKUHH U npeobpasylomx
€MKOCTHBIX 3JIEMEHTOB H OTpEAeSIMTh BO3MOXKHBIE HCTOYHHKH NorpeuHoctel u
HMX 3HayeHHMsd Ha paHHMX CTafHAX [POCKTHPOBAaHHA M3MEpPHTENLHOro
npeo6pasosarensi. [IporpamMma Takke MO3BONAET YTOUHHTL CXEMOTEXHHUECKHe
pelieHus AnA H3MepeHUs H o00paboTkH BLIXOAHOrO curHana. I[lporpamMMHBIH
NpoAYKT 3aperMCTPUpOBaH ArEHTCTBOM MO HHTEMICKTYaNbHOH COGCTBEHHOCTH
Pecny6nuku Y3bekucrtan (Ne DGU 04227, 3apeructpuposaH B r. Tauikenre.
13.02.2017r.)

B Tperbeii rnase «HccaenoBaHHe XAapaKTePHCTHKH mnpubopa ¢
e€MKOCTHBIM NepBHYHLIM H3MepUTeNbHBIM Npeofpa3oBaTesieM APH KOHTPOIE
BJIA’KHOCTH XJIONKA-ChIPUA B CTATHYECKOM peknMe paGoTbl M paspaborka
METOAMKH 110 OLEHUBAHMIO HeOoMpeAeJIeHHOCTH» TPHBEACHO BIIHAHHE
TeMnepaTypsl Ha CTaTHYecKHe XapaKTEpHCTHKH €MKOCTHOro npeobpasosarens,
SKCMEPHMEHTANBHOE MCCNEIOBAHHE YaCTOTO-BIKHOCTHOM  XapaKTepHCTHKH,
OLEHMBAETCA BJIHAHME [UIOTHOCTH XJ/IOMKa-ChIpa HAa  METPOJIOTHYECKHE
XapaKTepUCTHKM, a TaKke paspaboTaHa METOAMKA MO  OLCHHBAHHIO
HEONpeaeNEeHHOCTH Pe3y/IbTaTOB M3MEPEHHA BIAXHOCTH XNONKa-ChIpLA C YUeTOM
Tpe6Gosauuii rocyaapcTeeHHoro craiaapta O’z DSt 644:2006 n GUM.

x4

PucyHok 6. ®usnueckai MOae/Nb TEPMOMETPA
COMPOTHB/EHHA OTHOCHTENBHO TEMIEPATY phl

x=d, iy

Ya
|z KOHTPOJIHpYeMoii cpeabl
I-ywacmox c nazpesom om mepmomempa
— S X conpomuenenus; 2-ywacmox 6e3 nazpeea.
xw=0

g(=) " ”

Ha puc.6 a nmokasana ¢usmyeckad Mofedb M rpadukd H3MeHeHHs
TeMmepaTyps!  NeperpeBa  TePMOMETPa  CONMPOTHBJCHMA  OTHOCHTENBHO
TeMrnepaTyps! KOHTpONHpYeMOiH cpelpl, COCTOAWeH H3 ABYX PasHOPOAHBIX
yuactkoB 1 u 2. Ha ywacTke 1 pacnonoxkeH TEMIONPOBOA € TEPMOMETPOM
COMpOTUB/ICHNA, A HA Y4acTKe 2 Teronposos 63 TepMoMeTpa COMPOTHBIICHHA.

Ha ocHOBaHMH BBBILIEU3/I0KEHHOTO KOTOPOro NOJy4eHo:
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Tz(f)zy_'[l'ﬂ(ﬂ) hy,t e (10)
1£AR]

n(x)=ﬁ—'[i—r.(o)]mr.t.e""""=: (n

2 |

ro)=2f-—1 | (12)

& chy £, +r,sh-r—'-
I £

chy,x

L{x)=< -, (13)
& chyt, +ysh2-
£

re  g,r-YACHbHBIC (HAa C/MHMWUY JUIMHBI) TCIUIOBAaA MPOBOAMMOCT M
COMNPOTHBIICHHC; ¢ - YACHbHbIA (Ha CAMNMLY JUIMHBI) HCTOMHHK TCIUIa OT Narpesa
TCPMOMETPA  COMPOTHRICHMA;  M3MEPUTENIBHBIM  TOKOM g, g, 7, 7, —
COOTBCTCTBCHHO Y/IC/IHBIC TCIIOBbIC NPOBOAMMOCTH M CONpPOTHBICHHUA INA

yuactkoB 1 n 2.
1 d?
n=Ven; r=zni g=ard r=—oi =7,
rae  a-ko3(duUMCHT TCMIOOTAAYM OT TEPMOMCTPA  COMPOTHBICHHA;
S, d-nnowak CeucHuUs M AMaMCTP TCPMOMETPA CONpOTHBNCHHMA. B uenom npu
TeMmmepatype  cpeiisl T, =14°C  NOrpemlHOCTE  M3MCpCHMA  TCMIICPATyphi
TCPMOMETPOM COMPOTHBIICHUR COOTBCTCTBEHHO A =1,0 °C.

Paspa6otana nporpamMma [uis 06paGoTkH 3KCNCPUMEHTANBHBIX AAHHBIX TIpH
H3MEPEeHHH BJIAKIOCTH XJIONKOBBIX MaTepuanoB. IlporpamMMustii  npojsykT
3aperucTpupoBaH ArcHTCTBOM MO  MHTEJUIGKTYalnbHOH  cO6CTBEHHOCTH
Pecny6nuku Y36ekucran — (Ne DGU 02748, 3apeructpuposan B r. Tauikenre,
08.04.2013 r.). [TpoBcacua onenka HICTPYMEHTANLHOH MOTPEIUHOCTH KOHTPOJS
BIQXHOCTH XJIONKa-ChIpUa pa3paboTaHHbIM YCTPOHCTBOM i NOBEPUTENLHOM
BCPOATHOCTH P =0,95 ¢ yucToM koddduiuenta CroionenTa.

Paspa6oTana McTOfMKa OUCHHBAHMA M BBIDAXEHHWE HEOMpPEAENEHHOCTH
M3MCPCHHS BNAKHOCTH Xjonka-ceipuia no O’z DSt 644:2006. IMpennaraeman
MCTOAiMKa pa3paboTaia ¢ yuctoM TpeGoBaHHit MexayHapoaHOro pyKOBOACTBA 110
BBIPOKCHMIO HEOMNPCACICHHOCTH H3MepeHuit (GUM - PykoBoacrso no
BBIPOXCHHIO HCOMpPECNCHHOCTH H3MCcpeHHiA.). [Tpennaractca penmTs npobemy ¢
MOMOIUBIO  MporpamMMHOro  obccreucHHs,  MO3BOJISIOLIErO  MOMHOCTBIO
aBTOMATH3WPOBATh  MPOLCCC  BLIMMUCICHHMA  OLECHOK  HEONpPCHENEHHOCTH.
IMporpammublii NPOAYKT 3apcrucCTPHpPOBaH ATEHTCTBOM M0 MHTENNEKTYaNbHON
co6ereennoctn Pecrmy6nmky Y36ekucran. (Ne DGU 04228, 3aperucTpuposar B T.
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Tamkenre, 13.02.2017 1.)

B ucracpro#i rnaee juccepraumu «PaspaGorka mnpubopa na ocHoBe
KOHCTPYKIII €MKOCTHOr0 ICPBUYUION0 HM3MCPITCAbBLHOIO npeoﬁpaaona'rc.lm
JU1sl KONTPOJISI BJIAKHOCTH XJI0NKA-CHIPIIA 11 HHCCJIE0BAHNE IPAAYIIPOBOYNLIX
XapaKTCPHCTHK» NpPHUBCACHBI pe3ynbraTthl paspaboTku npubopa ma ociosc
CMKOCTHOro npeobpa3osareis i KOHTPONA BJIAXHOCTH M MX XapaKTCPHCTHK,
nporpaMMHO-aJITOPUTMHYECKOe  obecricyeHHE  TCXHMUCCKOH  peanmsauuy,
merposiorpucckoe  obecricuchue  M3Mepenus  BHAXHOCTM  XJIOMKa-chIplia,
HCCIIE[IOBANNCE TPajlyHpOBOUHBIX XapaKTCPUCTHK CMKOCTHOro Ipcobpazosarcns
BNXXHOCTH M BONPOCH! OlLICHUBAHHA HIICTPYMCHTAJILHOIT nnorpeitocTi npudopa.

YcrpoiictBo (puc.7) ans M3Mcpeling BADKHOCTH H TEMOCPaTypel XJIOMKa-
ChIpLia, , COfiepiKalllee KOPIYC, IJJICKTPOMbI Ha JHNIICKTPHUCCKOM OCHOBAHHH,
TIOAKMIOUCHIBIE K M3MECPHTCABHON CXCMC, COACPXKallCH rcHepaTop M ACTCKTOP,
IIpH 3TOM KOPMYC BHIMOJICH B BHIE NOJIOr0 napajuiesnernurncaa, BiyTpu KOTOpOro
Ha JByX OHNOCTOPOMHMX () ONBrMPOBaHHBIX TETHHAKCOBLIX  ILIACTHHAX
pacnojioKelibl €MKOCTHBIC 3JICKTPO/JBI, BBLIMONHCHHBIC B BHAE 3/UIMIOCOB M
HIO/IKIIOYCHIBIC  NMAapaNeNbHO0 K H3IMEPUTENBHOH CXeME € HMMYJIbLCHBIM
rCHCPaTOpPOM, NMPHYCM HIMCPHTCNbHAA CXCMa MOAKIIIONEHA K aHANOro-LU(pOBOMY
npeobpazoparesmo (ALIIT), nuxuuii Topey xopnyca BLINOJHCH B BHAC YCCUCHHOTO
Konyca C ULWJIHHAPOM, cHabxeHHBbIM KOHYCHBIM HAKOHCYHHKOM, BHYTPH
LHITHHAPHYCCKOH YaCTH KOTOPOro PachoIoKEHO TCPMOCONPOTUBIICHHE, BXOAALLEE
B CXCMY aBTOMATHHCCKO# TeMIICpaTypHOi KOMIICHCAlMH, KOTOpasA MOAKIIOYEeHA K
Bx0jly AL, cBA3aHHOrO C XKUAKOKPHCTA/UIMHECKUM MHAMKATOPOM.

Pucyuox 7. YcTpoiicTBO AN KOHTPOSIA BJIAXHOCTH H TEMNEPATYpPbl XJ10NKa-
chipua
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Hcnons3oBanuc no BCPTHKATLHON OCH KOPITyCa EMKOCTHBIX SMJIHICOMAHBIX
2JICKTPOAOB MO3BOJACT HCKITIOUHTH MpOIlCCC KpaeBoro adidiekTa, T.c. NoNspU3aLuH
3apAJIoB MCK/y COCTABJIAIOLIMMH JNICMCHTaMH CMKOCTHOTO npeobpasosarens, uTo
NPUBOJIUT K YBCIHUCHHIO YYBCTBHTCILHOCTH M TOYNOCTH M3MCpEHHA, ocobelilo
NpH HM3KKX JManasonax BJIAXKIIOCTH Marcpuanos. KoucTpykuus ycrpoiicTBa
TNO3BOJIACT OAHOBPCMCHHO ONPCAC/ATL BAAXKHOCT U TCMIIEPaTypy B u3MepsAeMoii
cpeae, He paspyumias HM3Mcpsemblii 00bCKT, uTO pacwuupser (yHKUHOHANLHbIC
BO3MOXHOCTH YcTpoiicTBa. BMcCTC ¢ TeM BBCACHHC B OGUIYIO KOHCTPYKLMIO
YCTpPOICTBa TCPMOCONpPOTHRBIICHMS TMO3BOJIACT HMCNOJIB30BaTh CrO0 B KauCCTBC
TCPMOKOPPEKTHPYIOIUCTO 3/CMCHTA, 0CODCHHO, KOT/Ia TeMIICpaTypa M3MepAeMoi
CpCIibl H3MCHACTCA B IIHPOKUX NPCJICAAX, YTO MOBBIIACT TOYHOCTh U3MEPEHHS.

Ha puc.7 npeacrasncn npononsHslit pa3pes KOHCTPYKUHH yCTpoOiicTBa.
YcrpoiicTBo comepkuT kopnyc 1 (puc.7.), BLIMOJAHCHHBIA B BuAEe MONOro
naparmnenenuncaa M3  AMDJICKTPHUCCKOro Mmarepuana. BHyTpu kopmyca |1
YCTaHOBNeHbl [IB¢ ONHOCTOpOHIMC (hanbrHpoBalHble IeTaHakCHbIC [1acTHHB 2
(puc.7), Ha KOTOpbIX pasMCILUCHbI CMKOCTHbIE JICKTPOALI 3', NMPH 3TOM 3' M 3
BLINOJIHEHB! B BHAC JIIMICA H MOAKNIOYAIOTCA NApaiC/bHO B H3MCPHTENLHOM
cxeme, cocToanleii 3 06pa3iloBLIX PE3UCTOPOB R, R, ¥ UMITYJILCHOTO renepaTopa
4, nBoifHOro  jerckropa 5, MeperIioyaTens  BLIXOMHLIX  CMrHAJIOB
npeobpa3opaTencii 6, COCTOAICIO W3 MApHBIX KOHTAKTOB 6-1, 6~2, 6-3, 6-4,
6-5, 6-6, auanoro-uudpposoro npecobpasosarens (ALIIl) ¢ agoitnbiM
HHTErpUpoBaHueM 7, TCPMOCONPOTHBAECHMA 9, CXEMbl 8BTOMaTHUECKOH
TemnepatypHoit komnercauun 10, xuakokpucTanaudeckoro uiankaropa (KKH)

Kopnyc 1 3aocTpenibpiM HHHHM TOPLOM BBOAWTCH B  H3MEPACMBIi
matepuan. [Ipy ncxomnoM OTKATOM MONOKEHWH NEPCKIIOUATENs 6 3aMKHYTEI
KOHTaKTbl 6-3 K 6-4, H U3MCPACTCA TEMIMEpaTypa Cpe/ibl O H3IMCHENHMIO BCTHYHHBI
TepmoconporuBnenus 9. Ilpu 3ToM curHanm pas0ananca MOCTOBOH CXeMbI
(puc.3.1.4)) B Bunc Toka momacrea K ALl 7, m nocne npeo6pasosanns B
uudposyio dopmy na XKU. Ilpu naxatoM nonoxenuu nepexmouarens 6
3aMBIKAIOTCA KOHTaKTHl 6-1, 6-2, 6-5, 6-6 M B pe3ynbTaTe B3auMoAeiCTBMA
BJIOKHOr0 MarcpHala C CMKOCTHLIMH 3JICKTPOAaMH 3' M 3 H3MeHAeTca HX
JMEKTpUYecKas €MKOCTb, M, CIICAOBATIBLHO, PEAKTHBHOE COMpPOTHUBJICHHE C
OIHOBpEMCEHHbIM  BO3OYxncHUCM  KONEOATENLHOrO  KOHTYpa  MMIYJbCHOTO
rcuepatopa 4, rie NPOMCXOJAMT (hOpPMHPOBAHME INMEKTPHMYECKOTO CHUrHana npu
pasbanatce kosie6aTeNLHOrO KONTYpa reHeparopa 4, Npx 3TOM BKIIOYAETCS cXeMa
aBTOMAaTHUYCCKON TemmepaTypHod komnencauud 10 ¢ TepmoconpotusieHuem 9.
Curnan pasbananca koncOGaTeNbHOrO KOHTYpa TreHepaTopa, 3aBMCAWMA OT
BJIKHOCTH MaTepualia, BKJIIOUACTCA ICTEKTOP 5, Aajee ICTeKTUPOBaHHbIM CUrHai
npcobpasyercs B ALl 7, u ncpepaerca na XKW 8 ana Busyansnoro
oToBpaxeHus.

IMpu norpyxennu npcoGpa3opareis BIOKHOCTH B H3MEPACMYIO Cpcay
(opMHpyeTca SJICKTPUUCCKHIT curHan pasbanaHca reHepaTopa M NOJAETCA K
ACTEKTOpPY 5 ¢ JIBOﬂHHM HUTCrPUPOBAHHEM, A€ TIPOUCXOAUT pasfeieHMe
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II0CTOAHHOrO COCTapiAlouicro curiana. Jamee curnan moctynmact k AL 7,
CBA3aHHOI'0 C XXHAKOKPHCTUUTHYCCKUM HHIAHKATOPOM 8.

1. Bxmouenite mpuGopa 7. O6paborka uanepurensuofi )
(Ne IAP 05156) sntchopataumst IW=f (C.7)
(DGU 02748) )

! ea—

8. Butzon 1a ancnneil napascrpon W

2. flposcpxa ol )
COCTORAINA JACMCHTOB
nowfiona l
3. CooGumms 9. Ussacus npubop A
o6 oTkaze
J

[ 4. Bsoa npuGopa B MaTcpHan ]

|

5. Mamcpenne emxocti (C) u
Temmnepatypsl (7)

10. Uamcepeiie n pas

| S

| . 12, Orratorienue npiGopa ]

y

6. IpuMerenne KpHTepHa
Iuxcona
(DGU 2018 0042)

Korreut

na

Prcysox 8. AnropuT™ onpeenesnsa KOHTpOJIMPYeMoii BIJKHOCTH XJIONKa-
chIpLa

AnroputM onucanHoro criocoba npuBeaeH Ha pucynxe 8.

Cxema ana v3MepeliMs TeMmeparypbl MaTCpHaloB npeacTasiiAcT coboit
KJIaCCHUCCKYIO ~ MOCTOBYIO  CXeMy, COCTOALIEr0 M3  PE3UCTOPOB
TepMoconpoTHsnenus R (9). Ilpum norpyxciuu TepMocompoTusieliua 9 B
u3MepsAeMylO Cpelly MCHACTCA €ro CONpPOTHMBJICHMC M (OPMHPYCTCE TOK,
npusoAsAUi k pasbanaiicy MocToBO# cxembl. Jlanee Tok pasbanaiica, 3aBUCAILHIT
OT COMpOTHBNEHUA R,, ¥, CNEAOBATENbHO, TEMMNEpaTypbl M3MECPACMOH Cpeabl,

nocrynaer k AL 7, u nepepaerca Ha JXKU 8 ana pusyansHoro otobpaxcHus.
W3MepHTeNbHBIE CXEMBI MUTAIOTCA OT CTaGMIM3HPOBAHHOrO HCTOMHMKA TOKa C
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NOCTOAHIBIM Hanpsaxenuem 9 B (U,).

IOna  dynknuonuposanus anektponHoro 6foka no  pesynnratam
NpPOBCACHHLIX TCOPCTHYCCKMX WCCIC/HOBaHME M IKCICPMMCHTaNbHBIX pabor
paspaboTtaHsl mporpammubic ofccnicucHuss MHOro(yYHKUMOHANBHOIO YCTpOICTBA
JUis  ONpeACNCHHS  BJIAKHOCTH  XJIONKa-ChIpHAa M0 €ro  JIMINCKTPHYCCKOi
npoHulaeMocTH M pabouci wactoTsl. ITporpaMMHBIi NMPOMYKT 3apCrUCTPHpOBaH
ATeHTCTBOM MO UHTC/UICKTYaNbHOM cobcTBenHocTH Peciybnuki V36ekucran. (Ne
DGU 03095, r. Tamxkenre, 31.03.2015 r.).

3AKJIIOYEHHE

Ha ocHOBC MpOBC/CHIIBIX MCCIICAOBAHMI AvccepTalMoHHOH paGoThi Ha TeMy:
«MeTonpl ¥ NpuGOPHI Ha OCHOBC CMKOCTHBIX NEPBHUYHBIX npeobpasoarencii sina
KOHTPONA BJIAXKHOCTH XJIOIKA-ChIpLIay NOTyY€EHb! CCAYIOUINE pe3yIETAThI:

1. TIpoananusupoBansl COBPEMCHHOEG COCTOSHHE TEODHH H  MPaKTHKH
9KCIPECCHOr0 KONTPOJIA BAKHOCTH XJIOMKA-CHIPLUA W BBIAB/CHBI TCHACHLUMH HX
JIbHCHIICro pa3BHTHA M COBCPIUCHCTBOBAHHA, ¥ C NOMOMLIBIO METOAOB aHAIH3a
NaTCHTHOM JIMTCPaTYpbl MO MPCAMCTY HCCNENOBaliMs 3a mnocncauve 15 ner
NnoKasano 4YTO B COBPEMCHHOM BNaroMeTpMM TCHJCHIIHCH pa3BUTHS M
COBEpIIEHCTBOBAHMA 06NaflaCT CMKOCTHBIH MCTOA KOHTPONA BIAXXHOCTH XJIONKa-
cuipiia. DTO JaeT BO3MOXKHOCTL COpPMYNHPOBaTh COBpCMCHHOC TpcGoBaHMA K
CMKOCTHBIM  MepBMMHBIM  npcobpazoBaTeneM  NpH  MPOEKTHPOBAHMH,
KONICTPYHpOBaliMM M pa3paboTKEC M3MEPHTCIBHBIX TNPHOOPOR JUIA KOHTpOIA
BJIAXKIOCTH XJIONMKa-ChIplIA.

2. CpopmynupoBaHhl MCTPOJIOTHUYECKHCE, SKCIUIyaTallHONHbIE "
¢dynxkuuonansisle TpeGoBaHus, NpeNbABIAEMBIE CO CTOPOHBI  XJIONKOBO#H
NIPOMBILLTEHIIOCTH K COBPCMCHEBIM NpuGopam Ans KOHTPOIIA BAAXKHOCTH XJIONKa-
chiplia, pa3paboTaHo MaTcMaTHYECKHKi Mozienh eMKocTHOTO npcobpa3oBarens. DTo
ZIaeT BO3MOXHOCTb YBCJIMYMTEL TOYHOCTh M 3(h()eKTHBHOCTH pacueTa napameTpos
€MKOCTHbIX npeobpa3zoBaTelieii BIa:KHOCTH XJIONKa-ChIpLa.

3. PazaBoraHo  cnoco6  yBeNMHEHNEC  TOYHOCTH H  pacluMpeHuc
dyHKUMOHANEHBIX BO3MOXHOCTE Npubopa NpH M3MEPENHH BIAXHOCTH XIIOMKa-
chipua. [loBbiienue TouHocTH M3Mepenuii JAocTHraerca Onoragaps TOMy, UTO
€MKOCTHBIi KOHJEHCATOp BbINONHEHHbIE B BHAE SJUIHMICA M HCNONL30BAHHE
UTHNCOUAHEIC SICKTPOALI MO3BONACT YMEHBUIHTD TIpoliecca kpaeBoro sddekxra,
Pacumpenne  QyHKUMOHANBNBIX ~ BO3MOXKHOCTEH ~ JlocTHracrTcs  MyTem
ABTOMATHUCCKOI KOMNCHCAUNMMY U3MEHCHUA TEMNEPATYphl MOCPEACTBOM JATYHKOB
B cxeMe. JTO AACT BO3MOXHOCTh COBEpPIICHCTBOBaHHE METPOJIOTUYECKHE M
GYHKUMOHANBHBIC XaPAKTCPHUCTHKM TIPH TEXHUUYCCKOM peanu3aluil eMKOCTHOro
MeToza.

4. BnepBric paspaGoTtana knaccH(MKauMd HCTOYHHUKOB MOCrPEUIHOCTeH,
BKITIOUalOmMHMX B ceba 9 rpynn u Meroauueckoe obecneueHue, HalnpaslieHHOE Ha
yCTpaHeHHE WM YMCHBIICHHC BIMAHMA AccTabunusupyiommx ¢(akTopoB Mo
COBCPIUCHCTBOBaHHIO NPHOOPHOH peanu3aliui eMKOCTHOTO METOAA MUl KOHTPOMs
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BIIAKHOCTH XJIONKA-CHIpLA. DTO JaéT BO3MOXHOCTh 060CHOBATE METPOJIOTHUECKHE
TpeGoBaHMA, NpeRbABJIAEMble K H3MEPHTENbHBIM MpHOOpaM, peaTH30BaHHBIM
€MKOCTHBIM METOIOM A1 KOHTPOJIA BAAKHOCTH XJIONKa-Chipua.

5. OnpepeneHsl CTaTHYeCKHe XapaKTepHCTHKH paspaboTaHHoro npubopa B
Pa3HbIX 3HaYEHMAX IIOTHOCTH M pabouell 4acTOTHI, a Takke HOPMHPOBAHHbLIE
MeTposioriyeckue  cBoifctBa.  OnpenmeneHbl  NPENENbHO  IONYCKaeMble
NOrPelIHOCTH YCTpOiicTBa B 3aBHCHMOCTH OT AHANa3oHa H3MEepeHMil BIaKHOCTH
XJonka-celpua: B auanasone Wel0....20] % cocraenator £0,8 %; B AuanasoHe
We[20....35] % cocraBasioT +1,5 %. 3T0 Aa&T BO3MOXHOCTB MOBBICHTh
TOUHOCTB HCC/IEAOBAHHA CTATUYECKUX XapaKTePHUCTHK M3MEpHTENbLHOro npubopa.

6. Ha ocHOBe npoBeAeHHBIX HccliefoBaHu#t ompeameneHo pabouas uyacToTa
npu usMepeHnH c TpeGyemoii TouHocTeto. C yBeNH4YEHHEM IUIOTHOCTH p M
BNAXHOCTH KOHTPOJIHDyeMOro matepwia W 3aBHCHMOCTb MEXIY ITHMH
napaMeTpaMH CcTaHoBHTCA Oosee yctoiiuuBoii. OnpeneneHa onTHMalnbHas
IUTOTHOCTh XJIONMKA-CHIpLA - p =250 Kr/M®. DTO JA¥T BO3MOXHOCTb MOBLICHTH
TOYHOCTH M HaReXHOCTH TMOMYYEHHBIX AaHHBIX C MOMOLULIO Ipe/IaraeMoro
n3MepuTensHoro npubopa.

7. TlpoBengHHBIT MeTpPONOrHueckuii aHanu3 npeanaraeMoro npubopa
noKa3an, 4To OTHOCHTENbHas MOrpelHOCTh M3MEPEHHH BNXXHOCTH B AHanasoHe
We[0....35] % yMeHblueHa NO CPaBHEHMIO C W3BECTHEIMH MeToaamu B 1,2...1,5
pasza. HayuHad HOBM3Ha JaHHOro mpubopa 3amHiueHa natrentom (Ne IAP 05156)
YNONIHOMOYEHHBIM OpPraHoM — AreHTCTBOM MHTennexTyansHoi COOCTBEHHOCTH
Pecny6nukyu Y36exkucrad. 310 AaéT BO3MOXHOCTh YNYHUIHTh METPOJOrHuecKue
XapaKTepUCTHKH eMKOCTHBIX H3MEPHTENBHBIX NpHGOpoB.
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INTRODUCTION (abstract of PhD thesis)

The aim of the research work is to improve the instrumental implementation
of the capacitive method for controlling the humidity of raw cotton with primary
measuring transducers, building and implementing on this basis a capacitive device
with improved metrological and functional characteristics.

The object of the research work are methods and means of capacitive
control of the moisture of raw cotton on the basis of non-destructive capacitive
primary transducers.

The scientific novelty of the research is as follows:

general principles and scientific and theoretical foundations of the
instrumental implementation of the capacitive method for controlling the moisture
of raw cotton have been developed and substantiated;

engineering forecasting methods compiled a mathematical model of a cotton
raw capacitive moisture converter; a method has been developed to extend the
functionality and improve the accuracy of the device when measuring the humidity
of raw cotton;

based on the use of ellipsoidal capacitive electrodes, including by
automatically compensating for changes by means of sensors in the circuit, the
measurement limit is expanded and the instrument accuracy is increased when
measuring humidity;

methods have been developed to eliminate the main sources of the total error
of the output signal when measuring the moisture content of materials by
capacitive methods under the influence of external factors.

Implementation of the research results. The introduction of research
results. Based on the obtained scientific results on the development of methods and
devices based on capacitive primary transducers to control the humidity of raw
cotton, the following scope of work was performed:

a patent was obtained for a device for measuring the humidity and
temperature of fibrous materials and dispersed media issued by the Agency of
Intellectual Property of the Republic of Uzbekistan (No. IAP 05156, 12.23.2015).
As a result, the functionality of the device has been expanded, and the
measurement accuracy has increased by 12%;

the device and the developed methods and their technical solutions to improve
the accuracy of measurements of a capacitive primary transducer, as well as
algorithms for processing the results of experimental data when controlling the
humidity of cotton materials and the developed software product of automatic
correction of readings for the device for measuring the humidity of raw cotton are
introduced at the enterprises of Bogot Paxta Tozalash and Yangiariq Paxta
Tozalash JSC "(Reference of Uzpaxtasanoat JSC 0218/09 dated January 4, 2018
y.). As a result, an increase in accuracy was achieved when measuring the
humidity of the raw cotton under investigation due to the automatic correction of
the effect of temperature on the instrument readings.

The outline of the thesis. The thesis consists of an introduction, four
chapters, conclusion, list of references, 7 applications and contains 119 pages.
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