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AHAJIN3 BUOCUT'HAJIOB B SJIEKTPOKAPINOI'PA®UUN U METO/1bI
X OBPABOTKHA

Bo3oposa Upuna ’KymanazapoBHa
Mazeucmpanm Tawkenmckozo yHugepcumema uH@GOPMAYUOHHBIX MEXHOIO2UL
umenu Myxammaoa An-Xopasmuii
Koxupos ®@appyx Jpram yriu
Mazucmpanm Tawikenmcko2o yHugepcumema uH@opMayuoHHbIX MexXHOI02UL
umenu Myxammaoa An-Xopazmuti

AHHoTanus. B n1aHHOI cTaThe paccMaTpuBaeTCs CTPYKTYPHOE TOCTPOCHHUE U OCHOBHBIE
0COOEHHOCTH (DYHKIIMOHMPOBAHUS HM3MEPUTEIBHBIX TMpeoOpazoBareneld OWOMETUITMHCKHUX
CHUTHAJIOB, UCIIOJIB3YIOIIUXCS B COBPEMEHHBIX CHCTEMaX KIMHUYECKOIO0 MOHUTOPHHTA COCTOSIHUS
opranu3Ma desjoBeka. (OCHOBHOE BHUMAaHHE YJICIEHO IOCTPOCHHIO  H3MEPUTEIBHBIX
npeoOpa3oBaresiell  OMOINEKTPUUECKOM aKTUBHOCTH  CepAlla  SBIAIOMUXCA OCHOBHBIMH
JJIEeMEHTaMHU OOJIBITMHCTBA TUATHOCTUYECKAX CUCTEM KIMHUYECKOTO MOHUTOpUHTA. [IpuBOISTCS
PUMEPBI PaKTUYECKOTO UCTIOJIb30BAHUS paccMaTpUBaeMbIX U3MEPHUTEIbHBIX
npeoOpa3oBartesieii OMOCHTHAJIOB B COCTaBE CYIIECTBYIOIIMX WHCTPYMEHTAIBHBIX CPEICTB
KJIMHUYECKOT'O MOHUTOPHHTA.

KawueBbie caoBa: CoBpeMeHHass MeaWIMHA, HWHOOPMAIIMOHHBIE TEXHOJOTHH,
OMoNIOTHYECKHE  CUTHAJBI,  DJEKTpoKapauorpadus, ¢u3nonoruuecKue  mapameTpshl,
W3MEPUTEIIbHBIN TTpeoOpa3oBaTelh OMOCUTHAIOB, TaTYHK.

Annotation. This article discusses the structural structure and the main features of the
functioning of measuring transducers of biomedical signals used in modern systems of clinical
monitoring of the human body. The main attention is paid to the construction of measuring
transducers of bioelectrical activity of the heart, which are the main elements of most diagnostic
clinical monitoring systems.

Key words: Modern medicine, information technology, biological signals,
electrocardiography, physiological parameters, measuring transducer of biosignals, sensor.

Annotatsiya. Ushbu maqolada inson tanasining zamonaviy klinik monitoring tizimlarida
ishlatiladigan biotibbiy signallarni o'lchov almashinuvi tarkibiy tuzilishi va faoliyatining asosiy
xususiyatlari muhokama qilinadi. Ko'pgina diagnostik klinik kuzatuv tizimlarining asosiy
elementlari bo'lgan yurakning bioelektrik faolligini o'lchash vositalarini qurishga asosiy e'tibor
qaratiladi. Mavjud klinik monitoring vositalarining bir qismi sifatida ko'rib chiqilayotgan
biosignallarni o'lchov almashinuvidan amaliy foydalanish misollari keltirilgan.

Kalit so’zlar: Zamonaviy tibbiyot, axborot texnologiyalari, biologik signallar,
elektrokardiografiya, fiziologik parametrlar, biosignallarni o'lchov almashinuvi vositasi, datchik.

B Hacrosimee BpeMs B COBpPEMEHHBIX MEIUIIMHCKHX, a TakkKe  OHOJOTHYECKUX
UCCIICIOBAaHUAX  IIMPOKO  MCIIONB3YIOTCA  KOMIBIOTEpHas TEXHHWKA, HH(POPMALUOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTMH W JApPYyrHe HE MEHEe Ba)KHBIE COCTABIIIONINE HAyYHO-
UCCIIEI0BATEIbCKON PabOThI, KOTOPHIE B TOW MJIM MHOW CTETIEHH MOTYT OKa3bIBaTh 3HAUUTEIBHOE
BIIMSIHAE Ha Pa3BUTHE Cepbl COBPEMEHHOW MEMIIMHBI U JANIbHEHIIee e€ TPOIBUKCHHUE.

Cy1ecTBeHHOE MOBBIIIEHUE PAa3BUTHS COBPEMEHHBIX MEIUIIUHCKUX CHCTEM TUarHOCTUKU
TEXHUYECKOTO YPOBHSI 32 CUET COBEPIICHCTBOBAHUS allapaTHON peaju3alid M TEXHOJOTHM
IPOM3BOJICTBA JENAeT CHUCTEMBl KIMHHYECKOTO MOHHTOPHUHIA HE3aMEHUMBIMH B HBIHEIIHEH
npaktuke. [Ipm STOM Hapsjgy ¢ TPOrpeccoM pPa3BUTHA CPEACTB  MH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, BeChbMa CYIIECTBEHHYIO POJIb B HACTOSIIEE BpeMs HAYMHAIOT
UTPaTh KOMIBIOTEPHBIE METOJBl 00pabOTKHM OMOMEIMIIMHCKONW WH(OpMAaIuu, B YacTHOCTH,
MeToab! HU(POBOI PUIBTPAIK OHOMEIUIIMHCKUX CUTHAJIOB.

Pa3BuTne TeXHUKH, SJEKTPOHUKH, HHOOPMAITMOHHBIX TEXHOJOTHI MPUBEIO K CO3AaHUIO
BBICOKOYYBCTBUTEIIbHBIX METOJIOB PETUCTPALIMH 1 MOHUTOPHHIA KaUeCTBEHHBIX OMOJIOTHYECKUX
curHATOB W D(G(EKTUBHBIX CPEACTB HMX OOpaOOTKM W TIOJYYCHHS JIUAarHOCTHYECKHUX,
WHWBUIYAIbHBIX TAHHBIX.
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buonoruueckue curHaibl MPEACTaBISIOT CcOOOW pa3HOOOpa3Hble MeXaHWYeCKHe,
JIIEKTPUUYECKHE, MO0 XapakTepy MpOSBICHUS, MAEATEIbHOCTH (U3UOJOTHUYECKUX CHUCTEM
opranu3Ma. Hamuume 3HaHUMN MapamMeTpoB W XapaKTEPUCTHUK OHOJOTMYECKUX CHUTHAJIOB
MO3BOJISIIOT IPOTHO3MPOBATH Pa3BUTHE COCTOSHUS MAIMEHTA, a TAK)KE JOTOJHAET KIMHUYECKYIO
KapTUHY 3a00J1€BaHUs O0BEKTUBHOM JMArHOCTHYECKOM nH(popMarneld. Buocuraaabl MOTyT UMETh
AIIEKTPUUYECKYIO TPUPOJY U TPEACTABIATH COOOW H3MEHEHHE BO BPEMEHM JJIEKTPHUECKUX
MapaMeTpoB WJIM SIBISITHCS HEIJIEKTPUUECKHMH, T.€. OTpakaTb H3MEHEHHE BO BpPEMEHU
HEDJICKTPUIECKUX ITapaMeTPOB.

buomenuuuHckie  CUTHalmbl  MPEACTABIAIOT  CcO0OM  (u3MUYECKHe  TMPOSIBICHUS
(GU3MONIOrMYeCKUX TMPOILECCOB JKUBOTO OpraHM3Ma, KOTOpble MOTYT OBbITh HM3MEpPeHbl U
IPECTaBJICHbI B YA0OHOM i1 00pabOTKH C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB (HalpUMep, B BUIE
BEJTMYMHBI DJICKTPUUECKOTO HaIpsDKEHUs WM Toka). OO0paboTka OMOCHUTHAIOB TPOBOIUTCS C
LENIBIO BBIIETICHUS MH()OPMATUBHBIX, C TOYKU 3PEHHUS MEIUIIMHCKON JAMAarHOCTHUKH, MPHU3HAKOB
OuocurHanga, WM C IEJbI0 OMpEeNeieHHs] TUArHOCTUYECKUX MOoKa3aTelel, BBIUHCISIEMBIX IO
napaMerpam OMOCHUTHAIIA.

CoBpeMeHHass KOHIENIHS KIMHHUYECKOIO0 MOHUTOPUHIA TPENojiaraeT HENpepbIBHBIM
KOHTPOJIb COCTOSIHUS MAIIMEeHTa, OCYLIECTBISIEMBI HA OCHOBE PETUCTPAllUU (PU3MOJIOTHUECKUX
JTAHHBIX U OLIEHKU JMAarHOCTUYECKUX TMOKa3aTeNeld OpraHu3Ma C LeJbl0 BBISIBICHUS OTKJIOHEHUS
[IOKa3aTeJIel, IPEAYIIPEKICHUS OIIAaCHOCTEU U OCII0KHEHHUH, BOZHUKAIOIUX B IIPOLIECCE JICUCHUS.

Metoapsl uccnenoBaHus (PU3MOJIOTUYECKUX IPOLIECCOB, HCIOJb3yeMble B MpuOOpax
KJIMHUYECKOTO  MOHUTOPHHIA, JOJDKHBI ~ 00€CHeunBaTh  HENPEPBIBHOCTh  PETUCTPALUH
OMOJIOTHYECKUX CUTHAJOB B pealbHOM MacliTabe BPEeMEHH IPHU BBICOKOM THAarHOCTHYECKON
[IEHHOCTH TIOJIy4aeMbIX T[OKazaTesned. OTHUM TpeOOBaHMUAM YIOBIETBOPSIOT PsI METOJOB
(bU3HONIOrMYeCKUX HCCIeA0BAaHUMN, IIUPOKO UCIIONIb3YEMBIX B (YHKIIMOHAILHOW TUATHOCTHKE.

Onexktpokapauorpagusi — METOJl HCCIEIOBAaHUS IIEKTPUUECKOM aKTHBHOCTH CEp/la,
OCYIIIECTBIISIEMBIH C TOMOIIbIO PETUCTPALIUHU U TTOCIEYIOIIEeH 00pabOTKH AJIEKTPOKAPINOT paMMBbl
(OKT'). Ucnonp3yercss B MOHUTOpPAX Ul BU3YaJbHOT'O HAONIOAEHUS 3JEKTpoKapAuorpaduu u
JTUArHOCTUKU HAPYLICHUH, JUIsl CIEKEHUS 3a MOKa3aTeNs MU CepACUYHOTO PUTMA, OTPAKAIOIIUMHU
COCTOSIHUE MPOLIECCOB B OpraHU3MeE.

Pa3zButue cpencTB peructpamni 1 METOI0B 00paOOTKH OMOJIOTHYECKUX CUTHAJIOB, @ TAKKE
IIMPOKOE HCIIOJIb30BAaHNE MUKPOIIPOLIECCOPHOM TEXHUKH MPHUBENO K OOBEAMHEHUIO OTICIbHBIX
npuOOpOB M3MEpPEHUs U KOHTPOJIS (PU3HOIOTHYECKUX MapaMeTpoB B MHOTO(YHKIIMOHAJIbHBIE
MOHHUTOPHBIE CUCTEMBI, TO3BOJISIONINE BECTH KOMIUIEKCHYIO OIIEHKY COCTOSIHUS TMallMeHTa.

B kiIMHMYECKMX MOHHUTOPHBIX CHCTEMax OCYLIECTBIAETCS cOOp (QHU3MOIOTUYECKUX
JAHHBIX, aHAJIM3 TOJIyYeHHOH HH(OPMAILMH, ONpENIeIeHNne JUArHOCTUYECKHX IOKa3aTeNnen C
MPEJICTABICHUEM PE3yJIbTaTOB B YAOOHOM ajisi Boctipusitusi Bujae. COOp JaHHBIX B MOHUTOPHBIX
cHUCTeMaxX OCHOBaH Ha pErUCcTpaluu OWOJOTHYECKHUX CHUTHAJIOB, TO €CTh INPeoOpa3oBaHHUU
CHUTHAJIOB, OTpaKAIOIMUX (YHKIIMOHUPOBAHUE (HU3HOTOTUUECKUX CUCTEM B (hOPMY, YIOOHYIO JIJIst
JMabHENIel 00pabOTKK U aHAIH3A.

OuU3noNOrnYecKue mapaMmerpbl MOTYT OBITh OMpENENeHbl MO0 HEMOCPEeICTBEHHO, Kak
u3MepseMble (U3NYECKUe BEJIWYHMHBI, HApUMeEp, TeMIepaTypa, AaBleHHE, OHOdIEKTPUIECKHE
NOTEHLMaNbl, JMOO Kak BEJIMYMHBI, XapaKTepU3YIOUIMe B3auMOJAEHUCTBHE (DU3MOTIOTHYECKUX
IPOIIECCOB OpraHu3Ma ¢ (pU3MUECKUMH TOJISIMU, HAIIPUMEDP, BETMYUHA OCIA0JICHUS MTPOIIEIINX
yepe3 HcciaeayeMble TKaHH ONTHYECKOro W3JydeHUs, yAbTpa3ByKa, 3JEKTPOMArHUTHBIX BOJIH.
Jlnist peructpanu U u3MepeHus (PU3MOIOTHYECKUX MMapaMeTpoB CIYXaT JAATYUKH, COJEepIKAIIIe
YYBCTBUTEJbHBIE 3JIEMEHTHI, MPEoOpa3yroue HCCienyeMblil (pU3noIornyeckuii mapaMerp B
AIIEKTPUUYECKUI CUTHAJ. AHAJIW3 JAaHHBIX B MOHHUTOpax BKJIIOYAeT IMEPBHYHYIO 00pabOTKy
JNEKTPUYECKUX CUTHAJIOB JATYUKOB, HANpPHUMEp, YCUJIEHHE CHUTHAJIOB, (UIbBTpPAIUIO TOMEX,
aHayoro-uQpoBoe MpeodpazoBaHHe, H3MEPEHHE XapaKTEPUCTUK CHTHAJIOB, HMEIOIIUX
JTUArHOCTHYECKYIO IIEHHOCTb.

Vcnonp3oBaHne KOMITBIOTEPHBIX CpeACTB OOpabOTKM JaHHBIX JaeT BO3MOXKHOCTb
MPEIOCTABIATh BCIO MH(OPMAIINIO, TOCTYMAIOIIYIO OT anmapaTypsl B yI0OHOM JUIsl Bpada BHUJIE.
B '"uHTemnekTyanbHBIX" MOHMTOPAX OCYLIECTBIISIETCSA NEPEXOX OT KOHTPOJIS OTIENbHBIX
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(bu3MONOrMuecKux MapaMeTpoB K HAOIIOACHHUIO 32 U3MEHEHUSIMU WHTETPAIbHBIX TOKa3aTelleH,
XapaKTEpU3YIOIINX COCTOSTHUE MALUEHTA.

N3meputenbHOe TpeoOpa3zoBaHne OMOCHTHAJIOB IMPEACTABISET CO00M mpeoOpa3oBaHUE
OHOW (pU3MUECKOW BEIMYMHBI, XapaKTepU3yIOIleH mnapaMeTpbl OHOCHUTHaNa, B JIPYTYIO
¢busnyecKkyo BeNWYHHY, (YHKIMOHAIBHO C Hel cBs3aHHYW. [IprMeHeHHe H3MepHUTETbHBIX
npeoOpa3oBaHuil OMOCHUTHAJIOB SBJSIETCS €IMHCTBEHHBIM METOJOM MPAKTUYECKOTO MOCTPOCHUS
TOOBIX MHCTPYMEHTAIBHBIX CUCTEM PETUCTPAIIMU U 00paOOTKH OMOMETUIIMHCKOW HH(POPMAIIHH.

W3mepurenbHblii TipeoOpa3oBaTeslb OMOCHUTHAJIOB — 3TO TEXHUYECKOE YCTPOHCTBO,
MOCTPOECHHOE Ha OIpeIeJICeHHOM (PU3NYECKOM IPUHLIUIIE IEHCTBUS, BHITTOJHSIONIEE OJHO YaCTHOE
HU3MEpPUTEIIbHOE TIPeo0pa3oBaHue W HEOOXOAMMYI0 00pabOTKYy CHUTHaJA C IENbI0 TMOTYyYEHUs
BBIXOJTHOW BENUYMHBI TpeoOpazoBaTensi, Hampumep, Mpeodpa3zoBaHue OHOINEKTPHUUECKOM
aKTUBHOCTH Cep/lia B 3JIEKTPUUYECKOE HaIpsHDKEHHE, OcllablieHre MOMeX U OMpe/IesIeHre YacTOThI
CepAeUYHBIX COKpamleHHi. B o0mem ciydae m3MepuTenbHbI MpeoOpa3oBaTenb MpPECTaBIseT
co0o0il cpeAcTBO HU3MEpeHHs, IMpeAHa3HAuYE€HHOE Ui BBIPAOOTKM CHTHala H3MEpPUTENbHON
uH(popmanuu B hopme, yI0OHOH A iepeiaun U JaibHelIel o00paboTKu, HO HE MO IaroIIencs
HENOCPEJICTBEHHOMY BOCHPUSATHIO HaOmioaareneM. 3MeputenbHblii mpeoOpa3oBareib, Kak
IIPABUJIO, COAEPIKUT B CBOEM COCTABE UYBCTBUTEIBHBIN JIEMEHT — AATUUK WIJIM CEHCOP.

JlaTauK — yCTpOKCTBO, MTpeodpasyroiiee n3MepsIeMyIo BETUYUHY B CUTHAI, YIOOHBIN s
nepenavn, JATbHEHUIEro MpeoOpa3oBaHUsS WU PETUCTpalld. THIM W KOHCTPYKIHS JaT4yuKa
3aBHUCUT OT BHAA HEOOXOJUMOro MpeoOpa3oBaHus, T.€. OMNPENENAIOTCS KOHKPETHBIMU
(GU3MYECKUMU  TPEJCTABICHUSIMA BXOJHOTO HEDJIEKTPUYECKOTO CHUTHAJIAa U BBIXOJHOTO
JIEKTPUYECKOTO CHUTHANIAa, a TaKXKe 3aBUCIAT OT YCIOBHIl paboThl AaTtumka. UyBCTBUTEIHHBIH
AJIEMEHT SIBJISIETCS YacThIO MEPBOrO B M3MEPHUTEIBHOHN LENMH MPeoOpa3oBaTeNIbHOTO JJIEMEHTa,
HAXOJSIIETocs TOJI HEMOCPEACTBEHHBIM BO3JIEHCTBHEM H3MepseMoil BeanuuHbl. KitoueBbiMU
XapaKTePUCTUKAMHU JaTUYUKOB SIBIISIFOTCSI TIPENENbl W3MEPEHUH, JUHAMUYECKHUE W YacTOTHBIC
JMana3oHbl, MOTPEIIHOCTh U3MEPEHUS, JOMYCTUMBbIE YCIOBHS IKCILTyaTalluu, MaccorabapuTHbIe
XapaKTePUCTHUKH.

JlaTuuku v U3MepUTEIbHbIE TPe0OPa30BaTETN MOTYT ObITh KJIACCU(PHUIIUPOBAHBI 10 CAMBIM
Pa3TUYHBIM MPUHIIUIIAM: HA3HAYCHUIO, BUJTY BBIXOJTHOTO CUTHAJIA, IPUHIIUITY JCHCTBUS H T.1.

CoBpeMEHHbIE METOIMKU MO3BOJIAIOT PErHCTPUPOBATH OMOAIIEKTPUUYECKHE CHUTHAIIBI B
1r000#1 00JIaCTH YENIOBEYECKOro Tesa: TOJOBHOTO MO3Ta, CEep/lla, MaruCTpalbHBIX COCYIIOB,
JIETKUX, TI€YE€HU, KOHEYHOCTEH, pa3NMYHbIX TKaHEd U HMMEIOT IIUPOKHUE MEePCIEeKTHBBI s
IPUMEHEHHS B MEIUIMHE U OMOJIOTHH, 0COOEHHO B COUYETAaHHM C METOJaMH MH(OPMAIIMOHHBIX
TEXHOJIOTHII.
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IJTIMOIY SOHALARDA RAQAMLI IQTISODIYOTNING 1JOBIY VA SALBIY
TOMONLARI

K.B.Ablaqulov TATU qarshi filiali magistranti.
J.B.Avlaqulov, Sh.K.Oripova QMII magistranti.

Annotatsiya

Magqolada ijtimoiy sohalarda raqamli iqtisodiyotning kirib kelishi, uning ko’plab
qulayliklari yaratilishi va bu qulayliklardan insonlarning ishi yengillashishi hamda ragamli
iqtisodiyotning ijobiy va salbiy tomonlari berilgan.

Annomayus

B crarteu mpuBeneHBI JaHHBIE O HACTYIUICHHE CTATUYECKHH SKOHOMHKA B COIMAIBLHOE
cdepe, cozlaBaHre UX MHOTUX ya00CTBa U O0JIETYaHHE 3TOT y00CTBO YEIOBUYECKHE paOOTHI a
TaK>Xe IMOJOKUTEIbHBIN U OTPULATENbHBIN CTOPOHU CTATUYECKUIM SKOHOMHUKE.

Kalit so’zlar: Raqamli iqtisodiyot, raqamli texnologiyalar, ekotizim, respondent, UzCard,
VISA, MasterCard, Uber, Union Pay, WebMoney, kriptovalyuta, IT.

Bugungi kunda davlatning raqamli igtisodiyotni rivojlantirish yo‘lini tanlaganligi axborot
texnologiyalari sohasida va umuman, elektron hujjatlar aylanmasi sohasida yangi yo‘nalishlar
ochib beradi. «Ragamli texnologiyalar» tom ma’noda burilish ro’y berishiga butunjahon internet
tarmog‘i va sifatli aloganing rivojlanishi sababchi bo‘ldi. Oqgibatda katta hajmdagi ma’lumotlar
almashish va ularni to‘plash imkoni paydo bo‘ldi, bu esa, 0‘z navbatida, to‘plangan axborotni
qayta ishlashga, bashorat qilishga, asoslangan garorlar qabul gilishga va xilma-xil usullarda foyda
olishga imkon beradi. Bularning barchasi uchun esa mos keluvchi infratuzilma, boshqacha qilib
aytganda, global axborot platformalari ekotizimini yaratish zarur bo’ladi. Biroq bunda
ma’lumotlarni yo‘qotish, biznesni yo‘qotish, ish o‘rinlarining qisqarishi, xavfsizlikka putur yetishi
tezda modernizatsiya qilish zaruratini vujudga keltiradi. Bu masalalarni tezda hal qilish zarur,
chunki bu borada kechikish jiddiy burilishlarga olib keladi. Ro‘y berayotgan o‘zgarishlarda
ragamli igtisodiyotning afsona yoki haqiqgat ekanligi emas, balki bu o‘zgarishlarning jamiyatga
qanday xizmat qilishi muhim rol o‘ynaydi. Hozirgi davrda biz texnologiyalar gqanday qilib
ommaviy xizmat ko‘rsatish sohasini tubdan o‘zgartirayotganini ko‘ryapmiz. Vositachilarni olib
tashlaydigan, mijoz va ta’minotchi o‘rtasidagi aloqalarning to‘g‘ridan-to‘g‘ri amalga oshirilishiga
olib keladigan Uber kabi yangi biznes modellar paydo bo‘lmoqda.

Sanoatda ham bir qancha prinsipial o‘zgarishlar kuzatilmoqda, chunki ragamli korxona va
insonning raqamli qiyofadoshi — robotlar paydo bo‘lishi butun insoniyat funktsional modelini
jiddiy ravishda o‘zgartirib yuborishi mumkin. Bu esa shuni ko‘rsatadiki, axborot texnologiyalari
asta-sekinlik bilan odamlarning o‘rnini egallab boradi. Xuddi mana shu holat ragamli igtisodiyot
hisoblanadi. To‘g‘ri, mamlakatimizda raqamli iqtisodiyot tufayli qanday keskin o‘zgarishlar ro‘y
berishi hozircha hech kimga ma’lum emas. Hozirgi texnik qoloqglik sharoitlarida sanoatning
raqamli o‘zgarishi tez ro‘y berishiga bir qancha shubha-gumonlar uyg‘otadi. Bunda masalan,
mahsulot tanlashga keladigan bo‘lsak, ko‘pchilik respondentlar Internet orgali kiyim-bosh,
shuningdek, maishiy texnika va elektronika xarid qilishni afzal ko‘rishgan. Avtomobil va
ko‘chmas mulk predmetlari internet orqali eng kam xarid qilinadigan tovarlar bo‘ldi. Buni shu
bilan izohlash mumkinki, ayni paytda foydalanuvchi «onlayny» rejimida yirik miqdordagi pullarni
berishga hali tayyor emas. Bundan tashqari, foydalanuvchilar UzCard, VISA, MasterCard kabi
to‘lov tizimlaridan faol foydalanaladilar. Ommaviylik darajasi eng past tizimlar Union Pay,
WebMoney va kriptovalyutalar hisoblanadi. Mahsulotlarni onlayn xarid qilishdagi muammolarga
keladigan bo‘lsak, deyarli barcha respondentlar to‘lov vaqtidagi qiyinchiliklar, ya’ni tovar xizmat
sifatining pastligi, yetkazib berish vaqti uzoqligi, shuningdek, narh qimmatligini aytib o‘tishgan.
Shunday qilib, ijtimoiy so‘rov natijasida olingan ma’lumotlardan kelib chiqib, O‘zbekistonda
elektron tijoratning rivojlanishini to‘xtatib turgan bir gator muammolar va kamchiliklarni aytib
o’tishimiz mumkin:

1. Aholining elektron bitimlar tuzishga ishonmasligini;

2. Yetkazib berish qiymatining yuqoriligini;
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Benuypra acocnanran MOJUSUTAIITUPUIIHYT KOPUM 3THUII Ba MHHOBAIIMOH JloMMXanapra
TaJAOUPKOPIUK CYOBEKTIAPUHUHT MOJIMSBUN MaOJlaFflapuHU KEHI JKalI0 KWIMII Makcaauia
V36exucron Pecrybmukacu Ipesugentuaunr 2019 iiun 24 Hos6paa [ID-5583-con dapmoHH
Ka0yJ1 KWIMHAM Ba MHHOBAIIMOH (AOIHSATHA MOJMSUIAIITHPUITHUHT TYOJaH SITHTH TU3UMHU KOPHMA
STUIIN;

Ma3zkyp Mapkasiapia YKUIUIapHM camapaid TalmKkuia J3Tum Makcaguaa 14-30
énraruiap y4yH JacTypJiail acociapy, KOMITIOTEP Tpadukacu, poOOTOTeXHHKa, BEO Ba MOOWII
WIIOBAJIap spaTuIIra ouj xkamu 19 ta ¢an gactyprapu UIU1ad YUKUIIH.

Maskyp Mapkaznap (aoJIMATHHU caMapalld TAallKWJ 3TUII Makcaauaa Myxamman an-
Xopazmuii HOMHAaru TOMIKEHT axOOpOT TEXHOJOTHsUIApW YHUBEPCUTETH TOMOHHUIaH 14-30
émgaruinap y4yH JacTypJiall acociapH, KOMIIOTep rpaduKac, poOOTOTEXHHKA, BeO Ba MOOWMII
uioBajap sparuiira ouj xkamu 19 ta dan gactypiaapu nuuiad YMKUIIH.

MamnakuTumus €liapyura spaTuiaaéTrad yiIkaH UMKOHUATIIAP KeJlaXak/la ¥3 MEBaCUHU
Oepmacman Konmaiau amnbarra. AXOOpPOT KOMMYHHUKAIUS TEXHOJIOTHSUIAPU COXAacuja eTYK
Majakajau KajpJlapHu Tai€pramia Pakamiy TeXHOJIOTHsUIap MapKasjaapy €nuiapra HHHOBALIMOH
OmnMMITapHU OepuIaa KyMak OVirb Xu3Mar Kuiaiu.

Anabuérnap:

1. Cungapos II1.D. HHOBaMOH coXa/la KMUYMK KOpXOHAIAp (aoIMSITHHY >KaJlalIaiTh-
pu. // «bupxa-Dxcrept», T., 2009, 3-coH.

2. Kogupo A.M. Ba 6. Muuuii MKTUCOAUETHN MOJICpHU3AIMSIIAII IAPOUTHIA CAHOAT
KOPXOHAJIAPMHUHT pakoOardapaonuuruyu omupuil. / Monorpagus. — T.: «Iqtisodiyoty, 2013. —
13-0.

3. V36exucron Pecny6mmkacu AXGOpOT TEXHONOTHSIAPH Ba KOMMYHHKALMSAIAPUHHI
PUBOKIJIAHTUPHUII Ba3UPJIUTUHUHT PACMUNA CAUTH

DEVELOPMENT OF AN AUTOMATIC VENTILATION SYSTEM FOR SMART
GREENHOUSES

Zoxidov Jamshid Botirxonovich IT department assistant
Zoxidov Jahongir Botirxonovich student of Master degree
Qodirov Farrux Ergash o’g’li student of Master degree
Karshi branch of Tashkent University of Information Technologies named after
Mohammed al-Khwarizmi Uzbekistan, Karshi

Annotation: Any agricultural crop requires certain conditions for growth, ripening and
fruiting. Temperature, humidity of air and soil play an important role in this. To ensure a constant
temperature range in the greenhouse, a ventilation system will be provided, which is designed to
create favorable conditions by stabilizing temperature and humidity - the necessary conditions for
growing greenhouse plants.

Key words: Temperature, Greenhouse, stabilizing temperature, humidity, electronic
Sensors

Greenhouse ventilation devices will prevent drafts that can destroy plants and future crops.
Fresh air entering the greenhouse will be favorable for plants. The system of ventilation of
greenhouses will not allow the temperature to rise or fall sharply, which often happens with
independent ventilation. With such sharp temperature changes, it will be difficult for plants to
grow and bear fruit. Expensive ventilation systems, equipped with various electronic sensors, are
able to clearly determine the temperature and humidity in the greenhouse, and immediately
respond to changes by opening or closing the window or door.

Such a “smart” system of greenhouses will prevent not only hypothermia or overheating of
plants, but also by maintaining the correct temperature, and prevent the development of fungi and
harmful microorganisms that adore high humidity and stagnant hot air. You can also set the
operating mode so that there is a favorable microclimate for your crops.
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By the method of opening the ventilation system can be divided into 3 groups.

The first group - hydraulic systems, including a simple system of levers connected to the
air vents. The advantages of these devices are autonomy, reliability, simplicity and high power.
This system works as follows: when the temperature drops, the weight acting on the lever changes,
as a result, the structure tilts in the right direction and thus opens the window. If the temperature
indicators change to the previous ones, the design returns to its original position. Each lever - two
containers connected by a flexible hose, filled with liquid, one of which is located indoors, the
other outside. The internal container plays the role of a thermometer, it is completely tight and
partially filled with air. The outer vessel is a kind of weighting agent. As the temperature inside
the greenhouse rises, the laws of physics turn on: the air in the vessel heats up, expands and
displaces the fluid, which flows through the flexible hose into the external container. Under the
influence of its weight, the window opens. When cooling the air, the reverse process occurs.
Hydraulic systems are quite simple both in manufacturing and in installation, and are great for
creating a ventilation system in a small greenhouse or greenhouse. However, there are also
disadvantages. For example, it will take at least 20 minutes to cool the liquid, that is, in the event
of a sharp cooling, the window will not have time to close in time, as a result, the plants may suffer.

The second group is electrical systems. The main parts are fan and relay. When a critical

temperature value is reached, the relay activates and turns on the fan. Advantages of the system:
high power, convenient adjustment, increased sensitivity. An electric window pane automatic for
a greenhouse takes up minimal space, so it can be easily installed anywhere in the room. The action
algorithm is set based on the growing conditions of the cultures; it can be elementary or quite
complex.
Unfortunately, the electrical device also has disadvantages. The most important of them is a sudden
power outage. If it occurs on a hot day, the entire crop may die. That is why the electric ventilation
system is supplemented by a backup power source. A modern proven option is a battery-powered
mechanism that recharges from solar panels.

The third group of systems is bimetallic. These systems consist of a pair of metal plates,
which differ in the coefficient of thermal expansion. When heated, one plate takes the form of an
arc and opens the transom, when cooled, respectively, returns it to its previous position. These are
inexpensive standalone devices that have one minus - low power. Therefore, the bimetallic device
is optimal only for opening small windows.

Humidity and temperature sensors

For timely watering of plants and airing the greenhouses, the ventilation and automatic
irrigation systems include temperature and humidity sensors. Humidity sensors (DV) are devices
that convert the indicators of relative air humidity to certain values (usually a capacitive value).
These sensors are a system of two conductors connected to a weak current source in series with a
resistor, and placed in an environment whose humidity must be controlled. The more moisture in
the medium’s volume between the electrodes, the higher its conductivity, the lower the resistance
of the medium’s section (volume) between the electrodes and the stronger the current through this
section, coming from the electrode to the electrode. The less moisture - the lower the conductivity
of the medium (higher resistance) between the electrodes and the weaker the current through the
electrodes. This is a property of the environment and is used to create sensors for soil and air
humidity in greenhouses.

References
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AHAJIN3 BUOCUT'HAJIOB B SJIEKTPOKAPINOI'PA®UUN U METO/1bI
X OBPABOTKHA

Bo3oposa Upuna ’KymanazapoBHa
Mazeucmpanm Tawkenmckozo yHugepcumema uH@GOPMAYUOHHBIX MEXHOIO2UL
umenu Myxammaoa An-Xopasmuii
Koxupos ®@appyx Jpram yriu
Mazucmpanm Tawikenmcko2o yHugepcumema uH@opMayuoHHbIX MexXHOI02UL
umenu Myxammaoa An-Xopazmuti

AHHoTanus. B n1aHHOI cTaThe paccMaTpuBaeTCs CTPYKTYPHOE TOCTPOCHHUE U OCHOBHBIE
0COOEHHOCTH (DYHKIIMOHMPOBAHUS HM3MEPUTEIBHBIX TMpeoOpazoBareneld OWOMETUITMHCKHUX
CHUTHAJIOB, UCIIOJIB3YIOIIUXCS B COBPEMEHHBIX CHCTEMaX KIMHUYECKOIO0 MOHUTOPHHTA COCTOSIHUS
opranu3Ma desjoBeka. (OCHOBHOE BHUMAaHHE YJICIEHO IOCTPOCHHIO  H3MEPUTEIBHBIX
npeoOpa3oBaresiell  OMOINEKTPUUECKOM aKTUBHOCTH  CepAlla  SBIAIOMUXCA OCHOBHBIMH
JJIEeMEHTaMHU OOJIBITMHCTBA TUATHOCTUYECKAX CUCTEM KIMHUYECKOTO MOHUTOpUHTA. [IpuBOISTCS
PUMEPBI PaKTUYECKOTO UCTIOJIb30BAHUS paccMaTpUBaeMbIX U3MEPHUTEIbHBIX
npeoOpa3oBartesieii OMOCHTHAJIOB B COCTaBE CYIIECTBYIOIIMX WHCTPYMEHTAIBHBIX CPEICTB
KJIMHUYECKOT'O MOHUTOPHHTA.

KawueBbie caoBa: CoBpeMeHHass MeaWIMHA, HWHOOPMAIIMOHHBIE TEXHOJOTHH,
OMoNIOTHYECKHE  CUTHAJBI,  DJEKTpoKapauorpadus, ¢u3nonoruuecKue  mapameTpshl,
W3MEPUTEIIbHBIN TTpeoOpa3oBaTelh OMOCUTHAIOB, TaTYHK.

Annotation. This article discusses the structural structure and the main features of the
functioning of measuring transducers of biomedical signals used in modern systems of clinical
monitoring of the human body. The main attention is paid to the construction of measuring
transducers of bioelectrical activity of the heart, which are the main elements of most diagnostic
clinical monitoring systems.

Key words: Modern medicine, information technology, biological signals,
electrocardiography, physiological parameters, measuring transducer of biosignals, sensor.

Annotatsiya. Ushbu maqolada inson tanasining zamonaviy klinik monitoring tizimlarida
ishlatiladigan biotibbiy signallarni o'lchov almashinuvi tarkibiy tuzilishi va faoliyatining asosiy
xususiyatlari muhokama qilinadi. Ko'pgina diagnostik klinik kuzatuv tizimlarining asosiy
elementlari bo'lgan yurakning bioelektrik faolligini o'lchash vositalarini qurishga asosiy e'tibor
qaratiladi. Mavjud klinik monitoring vositalarining bir qismi sifatida ko'rib chiqilayotgan
biosignallarni o'lchov almashinuvidan amaliy foydalanish misollari keltirilgan.

Kalit so’zlar: Zamonaviy tibbiyot, axborot texnologiyalari, biologik signallar,
elektrokardiografiya, fiziologik parametrlar, biosignallarni o'lchov almashinuvi vositasi, datchik.

B Hacrosimee BpeMs B COBpPEMEHHBIX MEIUIIMHCKHX, a TakkKe  OHOJOTHYECKUX
UCCIICIOBAaHUAX  IIMPOKO  MCIIONB3YIOTCA  KOMIBIOTEpHas TEXHHWKA, HH(POPMALUOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTMH W JApPYyrHe HE MEHEe Ba)KHBIE COCTABIIIONINE HAyYHO-
UCCIIEI0BATEIbCKON PabOThI, KOTOPHIE B TOW MJIM MHOW CTETIEHH MOTYT OKa3bIBaTh 3HAUUTEIBHOE
BIIMSIHAE Ha Pa3BUTHE Cepbl COBPEMEHHOW MEMIIMHBI U JANIbHEHIIee e€ TPOIBUKCHHUE.

Cy1ecTBeHHOE MOBBIIIEHUE PAa3BUTHS COBPEMEHHBIX MEIUIIUHCKUX CHCTEM TUarHOCTUKU
TEXHUYECKOTO YPOBHSI 32 CUET COBEPIICHCTBOBAHUS allapaTHON peaju3alid M TEXHOJOTHM
IPOM3BOJICTBA JENAeT CHUCTEMBl KIMHHYECKOTO MOHHTOPHUHIA HE3aMEHUMBIMH B HBIHEIIHEH
npaktuke. [Ipm STOM Hapsjgy ¢ TPOrpeccoM pPa3BUTHA CPEACTB  MH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, BeChbMa CYIIECTBEHHYIO POJIb B HACTOSIIEE BpeMs HAYMHAIOT
UTPaTh KOMIBIOTEPHBIE METOJBl 00pabOTKHM OMOMEIMIIMHCKONW WH(OpMAaIuu, B YacTHOCTH,
MeToab! HU(POBOI PUIBTPAIK OHOMEIUIIMHCKUX CUTHAJIOB.

Pa3BuTne TeXHUKH, SJEKTPOHUKH, HHOOPMAITMOHHBIX TEXHOJOTHI MPUBEIO K CO3AaHUIO
BBICOKOYYBCTBUTEIIbHBIX METOJIOB PETUCTPALIMH 1 MOHUTOPHHIA KaUeCTBEHHBIX OMOJIOTHYECKUX
curHATOB W D(G(EKTUBHBIX CPEACTB HMX OOpaOOTKM W TIOJYYCHHS JIUAarHOCTHYECKHUX,
WHWBUIYAIbHBIX TAHHBIX.
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