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V3TAPYBUYAH 3JIEKTP TOKU BUJIAH UIIIJIOB BEPUIIIHU
Y3YM HOBJA KAJTAMYAJIAPU TYTYBYAHJ/IUTUTA
TADCUPUHU HASAPUU ACOCJIALI
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“Towikenn uppuzayus éa KUULIOK XyHcaluzuHU MexaHusayusaw myxaHoucaapu uncmumymu” MTY

AHHOTaAIUS

Maxkonaga y3ymM HOBZA Kajamuacura 37eKTp MIUIOB Oepuilia SHeprusiHM KajiaMyara KMPUTUITHVHL S9HEPreTUK XyCyCUsTIapu
VKK MYXMT (CYB Ba KaJlaMya) JIM TU3MMHM X0JIaTVHM X1CoOTa OJITaH X0/1/ia prauwirad. ByHaa y3ym Kamamuaiapyi TOMOHUIAH I0TH-
JIaZMrad SHEPIus y3yM KaJaMYaCHHMHT 3JIEKTP YTKa3yBUAH/IUIK (y,), Y3YM KallaMuaIapMHIHT XQKMUii KOHLEHTpauusacy (X ), S7eKTp
YTKa3yBuM CYIOKIMKHMHT YTKa3yBUaHIUTH (y,) Ba /1EKTP YTKa3yBuM CYIOKIMKHIHT Xa)KMMI KOHLeHTpauusicy (X,)ra 60FIUK SKaHIUT I
AHMKJIaHTaH XamJa WIMMit acocjiaHrad. HaTvokaga MKKM MyXUTIM TU3UM, STbHU y3yM HOBJIa KaJlaMYaJIapMHMHT XaXXMUI KOHIIEH-
Tpauumsicy (X,) Ba 97eKTp YTKa3yBuM CYIOK/IMKHIHT XaXMUii KOHLeHTpauusacy (X,) opacuparu MyHoca6at (X, +X,=1) 6upra TeHImryu,
KasaMyuasiap auamerpu 1,2—1,5 cm opanusnaa, KyHOoaIaHT KecuM o3acu (S) kuitmaTtyt 113,04—176,625 mm? opannena y3rapuiin, Ka-
JIAMYaHVHT COTAIIITUPMA IEKTP KapUIVUTATK SIEKTP aBskIaHTupuin gaspuaa 106,73-164,85 OM-M opanmkia Y3rapuiimm XaMaa UImum
Kamepa MYMra JKOMIalTUPWIAAUTaH JIeKTpoayiap opacumaru macoda (), uiuioB 6epuin Kywianuimm (U), SM€KTP TOKMHUHT TabCUP
BaKTH (t) HY XMCOOTA OJIMII KepaK SKaHIUTY AaHUKJIaHIN.

TasiH4 c¥37ap: 2/1eKTpozJiap, y3yM HOBAA Kalamuacy, 1eKTp aBXIaHTUPHUII, 3MeKTPOMarHuT MailoHY, YTKasyBUaH/IMK, CO-
JIMLITVPMA 37IEKTP KAaPIIVIATY, XaXKMUIA KOHIIEHTPALMSICH.

TEOPETHUYECKOE ObBOCHOBAHMUE BJINSSHUSA OBPABOTKU
INEPEMEHHBIM 3JIEKTPUYECKUM TOKOM HA JKU3HECIIO-
COBHOCTDb YEPEHKOB BUHOI'PATHOMU JIO3bI

H.M.Mapxkaee - PhD, cmapuiuii npenodasaimens,
HUY«TawkenmcKuii uHCmumym uHiceHepo6 uppuzayuu U MexaHusayuu ceabcKozo xo3siicmea»

AHHOTaUsA

B craTbe u3y4yeHbl SHepreTHUECKMe CBOICTBA BBOJA SHEPTMM B UEPEHKUB IIPU 37IEKTPO06Pa6OTKe CTe6/Is1 BUHOTPaAa € yIeTOM
COCTOSIHMSI CUCTEMBI B [IBYX Cpefax (BOAA M YepeHKOB). YCTaHOBIEHOUTO YHEPrsl, orionjaeMast CTebasiMy BUHOTPaia, 3aBUCUT
OT 3/1eKTPOIPOBOJHOCTY YePEHKOB (},), 00beMHOIt KOHLIeHTPALM UePeHKOB (X ), TPOBOAMMOCT 37IeKTPOIPOBOJSIIeH XIUIKOCTU
(7,) M 06bEMHOJI KOHIIEHTPAlMM 3JIeKTPONPOBOAsIeit XuakocTu (X,). B pesynbrate onpeseneHsl UTo, IByXCpeoBas CUCTeMa, T.
€. COOTHOLIeHMe MeXKTy 00beMHOJ KOHIIeHTpallyeli YepeHKOB BUHOrpaza (X ) 1 06beMHOJ KOHI|eHTpalyeli 3/1eKTPOIIPOBOASsIL el
xupaxocTy (X,) paBHO (X +X,=1), aMamMeTp uepeHKOB HaXOAUTCA B Ipefenax 1,2-1,5 cM, BelM4MHAa OBEPXHOCTY IIONIePEYHOro ce-
yeHus (S) usMeHsieTcs B npenenax 113,04-76,625 Mmm?, ynenbHOe 3JIeKTPUYECKOe COMPOTUBIIEHME UePeHKA M3MEHSIETCS B Ipejie-
nax 106,73-164,85 OM-M, Takke ITpY BpeMeH! BO3AECTBYS (T) 3/IeKTPUUECKOT0 TOKA HEOOX0AMMO YUMTHIBATh PACCTOSTHIE MEXKTY
9NIEeKTPOJAMMY, pa3MelleHHO B paboueit kKamepe (I), HanpskeHMe 06paboTku (U).

KnioueBsble cJIOBa: 371€KTPOJIbI, BUHOTPAAHbIe UepeHKH, 3/IeKTPUUeCKII TOK, TeKTPOMaTrHUTHOE I10J1e, TPOBOAVMOCTD, Y e/lb-
HOe 3JIeKTPUYECKOe COMTPOTUBIIeHNE, 00beMHas KOHIeHTPALIVSI.

THEORETICAL SUBSTANTIATION OF THE EFFECT OF
TREATMENT WITH ALTERNATING ELECTRIC CURRENT ON
THE VIABILITY OF GRAPEVINE CUTTINGS

N.M.Markaev — PhD, Senior Lecturer,
NRU “Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”

Abstract

The article studies the energy properties of energy input into cuttings during electrical processing of a grape stem, taking
into account the state of the system in two media (water and cuttings). It has been established that the energy absorbed by grape
stems depends on the electrical conductivity of the cuttings (y,), the volume concentration of the cuttings (X)), the conductivity
of the electrically conductive liquid (y,) and the volumetric concentration of the electrically conductive liquid (X,). As a result,
it was determined that the two-environment system, i.e. the ratio between the volume concentration of grape cuttings (X,) and
the volume concentration of the electrically conductive liquid (X)) is (X, + X, = 1), the diameter of the cuttings is in the range of
1.2-1.5 cm, the value of the cross-sectional surface (S) varies within 113.04-76.625 mm?, the electrical resistivity of the handle
varies within 106.73-164.85 Ohm-m, also with the exposure time (t) of the electric current, it is necessary to take into account the
distance between electrodes placed in the working chamber (I), processing voltage (U).

Key words: electrodes, grape cuttings, electric current, electromagnetic field, conductivity, electrical resistivity, volumetric
concentration.
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KMIIJIOK XVKAJIMTUHU 3JTEKTPAIMITUPULI BA ABTOMATJIAIITUPUII

VIPUIIL. DJIEKTPOMArHuT MaiiJOHHVHT VICCUKJIUK Ta'b-
CUpUJAH TalIKapu, YHUHT MeXaHUK, KUMEBUIT Tab-
cupaapy XxaM MaBsKy[ Ba 6MOJIOTUK CUCTeMaiapra HucbaTaH
MabIyM OMp TabCUpra 3ra. BUOTOTMK 06HEKTTa TEKTP Tab-
CUp KYpCaTUIIIIa SIEKTP SHEPTUSCUHN Y3TapTUpn6 K 6eBO-
cuTa “HOMCCUKJIMK” Tabcupiapugad Goiiganaduil MyMKUH.
MabayMKy, GUPOH OMP MyXUTTa KUPUTWIITaH SHEPTUSHU OGUD
KUCMM UIIJIOB 6epuIaéTraH >KMCM TOMOHUAAH I0TUIaau, 6up
KucMu yTrb Ketaau Ba 6up KucMu Kaintaau (1-pacm.
nekTp UIIIOB Oepuinga GaskapuaaguraH Ul IOTUITaH
oHeprus xucobura 6ymamy. [IyHMHT yUYH XaM TEXHOJIOTUK
SKapaéHsiapra SHeprusiHY KMPUTULILA TP caMapau yCym-
JIApHU KYIIalll Ba YIapHU TYFPU TaHIAll MyXyM 60cKudIap-
JaH 6Mpu xycobmaHamn.

V16 keragu
1-pacMm. JHeprusiHM MyXUTra TabCUPU

ByryHru KyHra Keiub6 jKaxoHAa y3yM KydJaTaapyHy Bere-
TaTMB YCYJA OWIAH €TUIITUPUIIAA Y3YyM KajJaMJaJlapUHUHT
TYTYBYAHIUTVHYU OIIMPUIL, KYyYaT/iap PUBOXJIAHUIINHU SIX-
mIall Y9yH Kajlamyasapra SKALIAAH OAAVH TYPJIu UIUIOB
6epuill yCYTTAPVUHWHT STHTY VUIMWIA-TeXHUKABUI edMMIIapu-
HM SIpaTULITa MYHAITUPUITAH MIMUI TaAKMKOT MUIUTIaPUHU
06 60puIl GYTYHTM KYHIA J013ap0 XMcobmaHaay. Y3yMum-
JIMKKA MIXTUCOCTAIITaH KJIacTepiap, 1eXKoH Ba hepmep xyka-
JUKIAPVHVHT ONAMIA TYpraH acocuit BasudanapmaH 6mpu,
Y3yM aCOPTMMEHTMHM KYTaNTUPUIL, KyJyaT eTUIITUPUII Xa-
SKMU Ba CMGATUHM OMVPUII, eTUIITUPWITAH KYJIaTIapHUHT
TaHHAPXVMHY MacaiTUPULIL, Ky4aTIapHM COFIOM, TaHa, HOBJA
Ba WIOM3IapAa Xed KaHaaii 3apapaHuiIuiapcus 6Ymmim Ba
KYyYaT eTUIITUPUII PeHTAO/UTUIYHY OIMpu6 60pumiaup [1].

K{pu6 umkmiaaérradi MyaMMOHMHT XO3MPIU XOJIaTH.
DBy aca Ky4aTHMHT CO¥JIOM TaHa, HAaBAa Ba WIAU3IapUIa Xeu
KaH[al 3apapaHUILIapCU3 eTUILTUPUITAH y3yM KydaTia-
PUHU UILTA6 YMKAPUITHY KECKUH KYTIATUPUIITHY Tanab Ku-
naay. ByHma KamaMyanapHU WIAM3 XOCUI OVIUII Japaskacyu
Ba TYTYBUaHJIUTMHY OIIMPUIIZA KajTaMyuaaapra SKUILIILAH OJl-
IVIH TYPJIU yCy/utap 6viiaH (MeXaHUK, Gr3nonornk, KUMEBMIL,
aHbaHaBUii, 371eKTPOGU3UK Ba X.K.) JaCTIabKU UILJIOB 6epu-
nanm [2].

ByHma camapanu ycy/uiapmaH 6upu 6y amekTpodusuk
(97€eKTp Mai0OH, MarHUT MaiJOH, 3/IeKTP TOKU, UMITYIbCIIN
3JIEKTPOMArHUT MaiiIoH Ba X.K.) ycy/uiap xucobnananm [3, 4,
5, 6]. Y3ym HOBJa KajaMuajapura SKUIIIAH OJNIVH SJIEKTP
UIUIOB Gepuilia KajaMua Ba MILJIOB Oepuill skapaéHumaru
MYXUTHU XYCOOTa ONUII MYXMM Xycobnanamm [7].

Veumnuxiap JIyHECUTa MAHCYO KMIUIOK, XY>Kaauru Max-
CylIOT/IapM Ba €rowlalliraH JapaxT HOBJA KajlamMuaraapura
EeKTPOGU3UK TABCUPIAPHM YPraHWII Ba KydaTIapUHU
eTUIITUPUII TEXHOJTOTMSICMHY TAaKOMMJUTIAIITUPUIIT GYiinua,

[L.IT.PagueBckuit, A.I.Kyapskos, B.A.IleTpyxuH Ba 6Gomrka
6MpKaHYa OMMMJIAp WIIMMIA TaAKUKOTIAp omub GopraH 6Y-
JI6, VIBKOOUIT HaTHsKalapra apuuIras [8, 9].

V3yM KaJlaMuaJapyHY SKUIIIAH OJAWH 3JEKTP TabCUp
KYypcaTUIIga YAAPHUHT aJIOXUIa KUCMJIAPUHU DIEKTP 3aH-
SKUPUHUHT 97ieMeHTIapy cudartuga TacBuUpian MYMKUH
[10]. V3ym Kanmamyacu Ba YCUMIMKIAD OYHECUTa MaHCYO
KUIIUIOK, XYKaIUTH MaXCYyJIOTIapUHUHT, TbHU YCUMIIUK 3J1e-
MEHTJIApHUHT TaBcudy WMIUIOB GepwiaguraH KaJlaMuyaHU
9JIeKTp MaHb6aura yyianl ycy/uiapy Ba YHUHT TY3WINIIU OVIaH
6enrmnanaay. A.I.KyapsKkoB aHMKIAIIMYa, y3yM KaiamMmyasia-
pura SKUIIAAH OJIAVH JIEKTP TOKM OVWJIaH AACTIA0KM UIILIOB
6epuIIa SHT TYFPU YCYA CYIOK JIEKTP YTKA3yBUM IPUTMA
OpKIM Y3yM KaJaMYaCHHVHT KeCWJITaH KOMIapura JIeKTp
SHEPTUSICUHM 3TKa3u6 6epummgup [5].

By 6opaza, skymiaaaaH, y3yM KydaTy TaiiépiaHagura Ka-
JlaMuanapra MHGPaKu3uiI, 3eKTPOMarHuT Hypsap Ba 3JIEKTP
TOKM OVJIaH UIIOB 6epub YIapHMHT PUBOSKIAHUIIMHNA aB3K-
JIAHTUPUIIL, BETETATUB PUBOKIAHUIIVNHY OUPXVIUIAIITYPUII
Ba cudaTUHU OMIMPUIT XaM/1a JHEPrusl Ba pecypciapHu Te-
SKall UMKOHMHM SIpaTafMTaH yCy/l Ba BOCUTAJIAPHU UILTA6
YMKUILTA QJI0XUAa bTH60p 6epmimokaa [11, 12].

V3ym KanamuasapuHuHr Hamiauru I'OCT 28181-89 ra
acocaH 46 dousmaH KaM GYIMACTUTY MAPTIUTY KYpCaTUI-
rad. TOCT 28181-89 Tana6ura kypa y3ym KajaMyaJapuHUHT
HaMJIUTY SKUII JaBpuIa KaHua I0KOpM 6Yica YHUHT TYTyB-
YAHJIUTY ITyHYA I0KOPY OYaaam.

ByryHr KyHAa y3yM Kajamuajgapura SKUIIAAH OAVH
9JIEKTP UIIJIOB GEPUIN YCy/UIapy OpKAIM UIUIOB GepuIll AaB-
pUOA YHUHT HAMJIUTK Kamaiinb keramu. Iy skuxaToaH onnb
KapajaraHja, y3yM Kajamuajapura 37eKTp WMIUIOB 6Gepuii
opKayM yraapgaru 6MoGusuK KapaéHIapHN Te3TallTUPUII-
HM TabMMHJIAWOUIVH XaMJa y3yM HOBAA KaJaMuaCUHWHT
HaMJIMTMHM 46 ¢dousgaH KaMaiTMpMaraH XOjaa 3IeKTp
aBXJIAHTUPUIIT YCYJAVMHU VUIMMIA acoC/Ianl Ba KapaéHHU TeX-
HOJIOTYK TTapaMeTpJIapyMHM acocyall Aoi3apb MacananapaaH
oupuaup.

MacaiaHMHT Kyimauimu. MabiymMKu, OYTYHTM KyHIA
eTUIITUPUIAETTAH CUbaATIN y3yM KYJaTIapUHVHT Kapuii6 90
(dbousu acocaH BereTaTuB ycy/uiap 6MIaH eTUIITUPUIMOKIA.
ByHza y3yM HOBJa KajaMyajapy TYTYBUYAHINUTHU YpTada Xu-
co6ma 65—-80 dhom3HM TALIKUI Kb, SKUITaH Kajlamyauap-
HuHT 20-25 dbonsu Kykapmacman Konmb keragu [13].

V3yM HOBIOA Kajamyajapura SKUIIZAAH ONAVH 3JIEKTP
UIIIOB Gepuill OpKAIM KaJaMJaJapHU STeKTP aBXKIaHTHU-
PUII OPKAIM TYTYBUAHJIUK AApaskacUHM OMIMPUIIT MYMKYH
9KAHJIMTMHY OYTYHTM KyHIa MuIM-baH ncboriamMmoraa. bynma
Y3yM HOBJIa KaJlaM4aJIapyura SHePTUSTHY KUPUTUIIT YCYIIapy-
HM 1137126 TOTTMII Ba YHU MyXUTTa CaMapay KUPUTUII iTyyia-
PUHM aHUKJIAIT XaMAa TabCUP KUTYBUM ITapaMeTpIapHu WIT-
MMt acociam MyxyM MacaiagapiaH 6upu 6yam6 KomMoKIa.
[14, 15].

V3yM HOBIOA Kajamyajapura SKUIIZAAH OJAVH 3JIEKTP
VOB GepuIl MYXMUTra KUPUTWIAMUTAH SHEPTUS MUKJIO-
PY Ba Tacup KWINUII BaKOyM KaTTa axaMusTra ara 6ymb, yHu
aQHMK KUMaTIapMHM aHVKJIANI TAAKVUKOT CaMapamopIUTruHA
taBcudaiiau [16, 17, 18, 19].

IOxopumary MabIyMOTIapAaH Kenub 4mkubO, y3ym Ka-
JlaMyajapura SKUIIAAH OJAVH JIeKTpP UIIJIOB 6epull opKa-
JIU KaJaMyalapHU 37IeKTP aBKIAHTUPUIIAA TaCUP KWIYBUU
omun cudatuaa unuioB 6epum Kywianui (U), uinuios Ge-
puil BakTH (1), 97eKTpoaaap opacuaaru macoda (1), Kamamua
KyHJIQJIaHT KecM fo3acy (S) Ba KaJlaMua COMUIITUPMA JIEKTP
KapUIManury (p)Hu YpraHuil XxaMia KUiiMaTIapyuHy aHUK a1l
MyX¥YM MacayanapaaH 6upu XucobiaHagu.
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Eunmim ycynu (yoayomapu). Tagkukomiapaa agabuétiap
mapxy 6yiinya CTaTUCTUK MabIyMOTIap, Taskpuba HATVKa-
Jlapyu Ba Ha3apuii TaAKMKOTIAPTa UILIOB Gepull yCynaapu-
naH dorigananuiarad. byHaa onmb 6opuiran Takpubasnap Ha-
TUSKQJIAPY aCOCOCK[IA HAa3apUil TaAKUKOTIAP OPKAIM MITAPU
CYpW/ITaH WIMMIT TUIIOTE3aHM MCOOT/IANI Ba Xy/JIOCaJapHM
KaOy/ KYUTMIT XaMZa TabCUP KMTYBYM OMWIUTAPHM aHUKJIAII
VIMKOHMATHU ApaTuiagn.

Harwkanap Taxjwiu Ba MMUCO/Iap. Y3yM HOBZA Ka-
JlaMyaJapMHM KT aBXJIAHTUPUIILA Kajamyanapra Ku-
putunangurad Gonmanu SHEPTUSHU eTKasub Gepuinga SHT
camapanu yCyiaapiaH OupM 37eKTp YTKa3yBuM CYIOKJINK
OpKaauM amalra ommpuigup. By TeXHONOrMK >XapaéHpa,
SIBbHM Y3YM HOBIA KaJaMuajapyvHM SKUIIJAH OJAMH Y3ra-
PYBYaH 3JIEKTP TOKM OMJIaH UIIIOB OePUIIIA MKKMUTA KOMIIO-
HEHT/IM BOCUTA KaliiTa MIJIAaHAAN: S7EeKTP YTKa3yBUM CYIOK-
JIMK (CyB) Ba y3yM HOBZa Kanamuauapu [20].

bus Takmmd KwiaétraH ycyn 6y y3yM KajiamyaaapuHu
9JIEKTP YTKA3YBUM CYIOKJIMKra COMMHTAHIA BaKT YTUIIN GU-
JIaH YHMHT HaMJIMIUM OIIaM Ba LIyHTa acocaH yHIaH YTaéT-
raH 27eKTp TOKM BAaKT maBomuza y3rapub 6opamm. [21]. By
TEXHOJIOTMK KapaéHIa KajaMyajap TOMOHMIAH HOTWIaLN-
raH sHeprust ¢oiganu uin 6axkapagu. CyIOKJIMK TOMOHUIAH
IOTUJITaH SHEPTMS CYBHU KM3OMpUILTa capguiaHaay Ba ucpod
6Vynamy. Kamamuanapaa wWigus XOCWI GYIuIln mapaskacuHu
JIEKTDP aBXKIAHTUPUIIAA IOKOPM CaMapafopiInKKa IPUIIAIIL
YUYH CYB Ba KaJlaMyaJapHM XKMJIM MakOy/ln HUCOaTIapyuHU
aHMKJIAIIHY Tanab Kuaamn.

A.T.KynpsikoB KajaMuajgapaa WiguM3 Xocusa 6ymi mapa-
JKACMHM 3JIEKTD aBXXJIIaHTUPUIIAA MKKU KOMIIOHEHTIIN (CYB
Ba Kajlamya) TM3MMHVHT 5/1eKTp YTKa3yBUaH/IUTY Opacuaaru
V¥3apo GOFMMKAMKHY aHMKJIAIAa Kyiiugaru hbopMmyaagaH To-
IIMJINIINHN TaK}II/ICl) KWJTaH:

r=Erc Xty X, 1)

Bynpa: y,- y3yM KalaMJyaCMHMHTI 9/7I€KTp {TKasyBuaH-
JIATH;

X, - y3yM KajlaMmuajIapMHIHT XaXMUii KOHLIeHTPALsICH;

7,— 97eKTp YTKa3yBUM CYIOKIMKHYUHT YTKAa3yBUaH/IUIY;

X, - anexTp YTKa3yBuM CYIOKJIMKHMHT XXMM KOHIIeH-
TpaIuscu,

VIKKV KOMITOHEHT/IM TU3UM Y3YM KaJlaMuaTapUHIHT XaXK-
MU KOHIEHTPAIMSICH Ba 9JIEKTP YTKA3YBUM CYIOKJIMKHUHT
XaKMMI# KOHIIEHTpAIMsICUIa Kyiiuaaru rermote3alH wirapm
CYPUIII MYMKVH:

X, +X,=1

By Hazapzga Tytagu

2
= ) X. =0
;(7, Yo ) X @

ByHpa: y - TUBMMHMHL | KOMIIOHEHTVHUHT 3JIeKTp VT-
Ka3yBYaHJIUT;

y — TUSMMHMHT 3JIeKTD YTKa3yBUaHJIUIK;

X, — TMU3MMHM | KOMIOHEHTVHMHT XaKMMJIM KOHL@HTpPa-
LMSICH;

Texnonoruk xapaénga (2) dopmunagaru X, TUSUMHH i
KOMIIOHEHTVHMHT X@KMJIY KOHIIEHTPauMsACUHN X TU3UM-
HM | KOMIIOHEHTVMHMHT camMapaiay XaXM KOHI@HTPalusICh-
aH KMYMK EKM TEHT 1e6 Kaparl MyMKUH

X <X, (3)
OyHma: X — TU3MMHM | KOMIIOHEHTMHUHI CaMapaju
XaXXM KOHII€HTpPaLUsICU.
Ilemak, 6y xosat yuyH (3) popmysia Kyiiuagaru KypyuHUIITa
Kenagun:

2
Y )X =0
;(7, Vs ) X, @

6yH,E[a: Xiu‘ — TU3UMHU | KOMIIOHEHTUMHMHT camMapaan
XaKM KOHIOEHTPpauMsICMHM HYMMara TeHIVIMTY aHUKJ/IaHaO:
X,
7 i
XM=

f }/i
ymuE (5)

Gynna: f(v)21sa Pip /(v)=1

van

f(y) dbynkumsiau xatop cudatusa ndonanaHamgu:
2

X.
Z( i }/mm )7‘7/ =
=l l+d,
Y s (6)
By xonaT yuyyH TeHIVIaMaHMHT euumu (i=2) KYpUHMILITa
ora 6ymamu:
Vous =A( i’}/i,di)+\/A2(Xi Vi 'di)+71 'Vz(di 'Xz +di 'Xi) (7)
X, —d, 'X2)+72(X2 -d, 'Xl)
2 8)
6yHpa: d, :% neb Kabysm KUIMHAN

A=(X57n¢)=7x

[llynma TU3MMHMHT TY/a JMeKTP YTKa3yBYaHIUTUHA
Kyliuparuya é3uir MyMKIUH GYman:
_ (3X1 _1)'71 +(3X2 _1)'72 +\/[(3X1 _1)'71 +(3X2 _1)'72]2 n Vi
" 4 16 2

©)

6Ky 6OIIKA [IaKMIIIA:

Yo = (3X1 ’1)'71 +(2’3X1)'72 +\/[(3X1 ’1)'71 +(2’3X1)'72]2 AN
4 16 2
(10)

V3yM HOBIa KajlaMuyaCMHM SKUIIAAH OJAVH y3rapyByaH
9JIEKTP TOKM GMIaH MIIIOB GepUII TEXHOTOTHUICHUIA KaJaM-
yajiapra Kuputwiaguran ¢oitganu sHeprusHyu eTkasub Oe-
pUIIAA UKKVMHYY KOMITOHEHT, S’TbHU CYBIaH (oiimanaHmIain.
ByHpa skapaénga dboiganaHuaagurad yMyMuii SHePrUSTHUHT
6UPp KMCMY IOKOPY CYB KOHIIEHTPALVSICUIA I0TUIaAM Ba YHU
Kusutuira capdaanagyu. Y3ym KydaT eTUIITUPUIITHUHT ca-
Mapazop 3JeKTPOTeXHoiorusicu (y3yM HOBIA Kajamyasia-
pura SKMIIZAH OJNIOMH Y3rapyBYaH JIEKTP TOKM €pHaMupia
IacTaabKy MILIOB OepUIN)HM TaBCU@IAIl YUYH UKKU KOM-
TTOHEHT/IU TU3UMJA IOTWIAETTaH SHEePrUs/IapHM aHMUKJIAII Ba
sKapaéHHM MaKOY/UTalITUPUII Kepak.

Typuanus O.C., Kosanenko M.A., Tutapesckuit A.JL., Ille-
6eteeB B.A Ba CouTHeBa H.I. TaAKMKOT/IapMIa MKKY KOMIIO-
HEHT/I (CYB Ba KajamMya) TM3MM/a 0Tunaérrad ymymuit W,
sHeprus capduHu Xucobmamga Jxoyi-JleHi hbopMyaacumaH
doitmanannb sHeprus trapcudarai:

W =V U? (11)

JleMak 5HeprUSIHMHT CaKJIaHUII KOHYHUTa aCOCaH MKKMH-
Yy KOMIIOHEHT/IM TU3MMTIa aCcOCAaHTaH TEXHOIOTUSILA Y3yM
HOBJIa KajlamMyajaapy TOMOHUAAH oTuiagurad W, doiimanmu
SHEPTUSHU Kyliuaaruya udopanan MyMKUH 6Ymamm:

W =W,-W, (12)

OyHma: W, - y3sym HOB/la KallaM4aapy TOMOHM/IaH K0TH~
ynagurad Goiaanyu SHepTus;

W, ~ CyBHM 37I€KTP UCUTHUII YUYH cap(aHagurad SHep-
rus.

B.A.IleTpyxuH TagkuUKOT/Iapuaa MeBaqu Japaxriap
KaJiamMuangapura 371ekTp uuuioB 6Gepumza (13) wmdbomanu
aHMKJIaraH, S’bHM MeBa/IM OapaxT KajlaMuyajapura 3J1€KTp
MIUIOB OepuIlia TYTYBYAHIMK JapaskacUHU (Smym) Kyiinpa-
ruJa TaBcudiaraH.
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Smym =1- [SO — L).e_“(w‘wn)_ L
a a

OyHpa: S, — 60LIIaHFNY TYTYBYAH/INK, %

y=p/R, — Genrunam KUpUTUITaH

4 — IponopuMOHINK Ko3dduimentu, Q /J.

R, — >xopuii Kapumimnxk,

R - 6oumaHFuy KapuImInK, Q

o — MPOTNOPLUMOHINK Ko3bduieHTu, 1/].

By3 y3yMm HOBJa KaJlaMJasapMHY 37IeKTP aBXJIaHTUPUIII-
ra capdraHaétraH KyBBaTHM Kyiiuaaruda 3l MyMKIH:

s3)

P=l-Ucosp=U-1-8-U.1.7.g=g-U? =1
y R,

(14)

OyHpa: g, — aKTUB YTKa3yBUaHINK, S;

y — Tyna YTKasyBUYaHIIUK, S;

Z — Ty1a Kapumimnk, Q;

V3ymM HOBZa KajllamMyaJlapMHM 3J1eKTP aBKIaHTUPUIIAA
KajlaMuya TOMOHMIAH IoTuiagurad Qoiiganu sHeprus (Wm
M) HM Kyiiuparnda udopanaHamgm:

w, =P -r=—vU=U2=vu>-1L
R R p s
" S

(15)

OyHZA: 7 — Y3yM HOBZA KaJlaMyacura JIeKTp UIIOB 6e-
pMIII BaKTH, COQT

[ - y3yM HOBJIIa KaJlaMYaCVHVHT Y3YHIUTH, CM

S — KaJlaMUYaHVHT KYHAAJaHT KeCUM 103acu, MM2

p,~ Y3YM HOB/Ia KallaMYaCHHMHT COMMIITPMA KapIin-
auru, OM-M.

CyBHM 37IEKTP UCUTUII YUyH capdiaHaauraH SHEPTUSHU
TeKNUC Mapaienb 3JeKTPOn, cucTtemacyu yuyH Ixoyi-JleHIl
dbopmynacunan dovigananuiagm:

= . = 2T—= 2 v = 2;
W,=P,-1t=U 3 U o U o
S (v-h) a6

GyHza: p,— CYBHMHT COMMIITMPMA KApUwmryt, OM-M;

[ - TekuiC Mapasesb 37IEKTPO, CUCTEMACK Opacuaary Ma-
coda, M.

Vv, h — 3JIeKTpO[, CMCTeMAaCHHMHT TeOMEeTPUK YraaMaapi,
M.

(11) Ba (16) udomauu (13) udopmara K¥iinb, Kyiiugarura
ora OVIuK:

a{ym viout -t

pl
vam _1—(S0_7j'€ (ﬁ.h) —L
’ a a
17)
Tacsupnanras (17) udomanu commanamTMpaguran 6yi-
cak (18) nazapwmii ndona sra 6ymamms:

—
Smym :1—[S0_7/_j'€ s —}/—
14 a  (18)

V3yM HOBAa KaJlaMuyaJlaDMHM TeOMETPUK ViIdamiapu-
HU Yprauum yHu Kypcatouku, TOCT 1191-2009 (O‘zDSt
1191:2009) Ba TOCT 28181-89 6¥iinua Kamamyanap guame-
tpu 1,2-1,5 cM 6ymuimm Genrwianrad. ByHaa KajaMyaHWHT
KyHOanaHr kecum to3acu (S) kuiimatu 113,04-176,62 mm?
opanuKaa, COMUIITUPMA Kapuuim (p) v aca 106,73-164,85
OM-M oOpajiuKAa ¥Y3rapuimy aHuKJIaHau. Yoy udomamaH
KYpPUHAOMKM, Y3yM HOBAA KajaMuyaJapMHMHT TYTYBUaHJIMK

2
-a| U~

Iapaxacu MIUioB Gepuil KywiaHumm (U), UILIOB 6epuit
BakTH (1), MEeKTpomaap opacuaaru macoda (l)ra GOFTUKIIN-
rMHU KypcaTagu. TaaKMKOTIAp HaTypKazapy acocmuia MaKil-
nantupuiras (18) Hasapuit ndopa y3ym HOBIa Kajamuasna-
pura sKUIILAH ONAVH Y3rapyBUyaH 371eKTP TOKY OMIaH UIILIOB
GepUIIHMHT caMapaJoPIUTHM TaBCUIIaiian.

Onu6 Gopwiaral TamKMKOTIApP HaTwkacupa “Kummuin
YepHbBIi” HaB/IM y3yM HOBAA KajaMuajaapMHM SKUIILAH OJl-
IOVH Y3rapyBuaH 37eKTP TOKM OMIaH [acTiaabKu UIUIOB Ge-
puIia Tabcup KWiryBun akTopnap cudaTtuia UIUIOB 6epulit
kywiauuiy (U), uiioB 6epuill BakTU (r) Ba 3JIEKTPOAJIAp
opacuzmaru Macoda ()HM onuII Xamza Iy OMUJUIapHU ¥3-
rapTupraH Xojaa TagKUKoTIap onub 6opuiica, Kajiamuaaap
TYTYBUaHJIMUTMHM OLIMPUIITA UMKOH sipaTafy.

Xynoca. “KumiMuIin yepHblii” HaBM y3yM KajJaMyanapi-
ra S9HeprusiHu KMPUTUIL yCy/UIapy Ba YHTa TabCUp KUITYBUU
OMMJUIAPHY aHMKJIAIIa Kyiugaru xyjuocaaapra KeluHau:

- V3yM KajamMuajapura 3KMIILAH ONIUH IeKTp MIUIOB
Gepuill OPKAIY YHU 3IEKTP aBKJIAHTUPUII MyMKyH. HaTtm-
Kaa y3yM HOBJA Kajamuajapra JIeKTp MIUIOB Gepuiiga
KajaMya HaMJIMTMHM Xpcobra ojmm Ba I'OCT 28181-89
ra acocaH 46 ¢dousgaH KaM GYIMacauTU LIAPT SKAHIUTU
aHMKJIaH[IN.

- V3yM KajamMuasnapura 3KMIILAH ONIUH IeKTp MIUIOB
Gepulliia TEOMETPUK YITIaMIAPUHM XUCOBTa ONUII MYXUM
rapamepiapaas 6upu xucobnanagu. Hatmskaga TOCT 1191-
2009 (O‘zDSt 1191:2009) Ba TOCT 28181-89 6¥iinua xamaa
Takpubanap HaTWXKalapu acocuaa Kajamyanaap AMaMeTpu
1,2-1,5 cM opanuruaa, KyHAaaaHT KeCcuM 103acu (S) KuitMaTu
113,04-176,625 Mmm? opanukaa OVIUIINM aHUKJIaH A,

- Y3yMm HOBAa Kajnamyajaapia WIOuU3 XOCUI OGVauiI na-
pakaCuHM 37eKTp aBXJIaHTUPUILLA MKKU MYXUTIU (CYB Ba
KajaMya) TU3MMHMHT 9/1eKTp YTKasyBUaH/IUTM Opacuparu
¥3apo GoruKAUIY Ypraumnnu. HaTmkana y3yMm Kajiamuana-
P¥ TOMOHUJAH I0TWIaJAUTaH 3Heprusl y3yM KaJlaM4acUHUHT
SJIEKTD YTKA3yBUAHAMUIU (y,), Y3YM KaJlaMyaJapMHMHT Xa-
SKMUI KOHUEHTpauusicy (X,), SMeKTpP YTKasyBUM CYIOKJIMK-
HVHT JTKA3yBUAHIUIK (y,) BA 3JIEKTP YTKA3YBUU CYIOKJIMK-
HVYHT X@KMUI KOHIeHTpauuscu (X,)ra GOFIMK, SKAHIUTU
aHMKJIall UMKOHMU SIPaTWIIN.

- VIkk1 MyxuTiau (CyB Ba KajaMya) TU3MMHMHT Xa>KMUIA
KOHCEHTPaTCHUSIapy Ba YJIAPHMHT X0JaTU MaBXy[ anabuéT-
Jlap Tax MM, TaXpuba HaTWKaIapu Ba Hasapuii KUXATIAH
Taxaua KWiMHAU. HaTiokaga MKKM MyXUTIM TU3UM STbHU
y3yM HOBJA KaJlaMyaJapUHMHT X@XMMI1 KOHLIEHTpaLMsICh
(X,) Ba 27eKTp JTKA3YBUM CYIOKJIMKHMHT X@KMUI KOHLIEH-
tpanuscu (X,) opacuparu myHocabat (X,+X,=1) 1 ra Tewr-
JIATY @aHUKJIaHOU.

- V3yM KajaMuanapura SKUIILAH ONIMH HAcTIabKu
UILTOB Gepuilfa KalaMuaHU COMUINTUPMA 3EKTP Kapiin-
JIUTU 9JIEKTP WUILIOB GEepUINHM HATWKALOPIUTUHU Xapak-
Tupnaiigurad napametp cudatuza kapangu. Hatwskaza
Y3yM HOBJia KQJIaMYaCVMHVHT CONUIUTAPMA JIeKTP KapLInin
JIeKTp aBxIaHTupuil naspuna 106,73-164,85 Om-Mm opa-
JMKJA Y3rapuily aHUKJIaHIN.

- Y3yM HOBJa KajaMuajapura SKUIIJaH OJOUH S1eKTP
UILTOB Gepuill KajaMyasaap TyTyBYaH/IUK JapaskaCHM OIIN-
pagu. ByHzma uiuioB 6epuiaanuraH MyXUTra KUPUTUIALA-
raH sHeprus Typau dakroprapra GOFIMUK GYIUIIN Ba YHUHT
KUiiMaT/Iapy aMaauii xaMaa Hasapuit XuxaTnaH YpraHui-
Iu. HaTwkazma y3ym HOBIIa KajaMuajaapura SKUIILAH OIUH
JacTiabKy 37eKTP MIIOB Gepuia MIIYM Kamepa Muura
SKOMUTAIITUPUIAAUTaH 3IeKTpoasiap opacumaru macoda (1),
unuioB Gepuin Kywianuim (U), 9M€KTP TOKUHUHT TabCUD
BaKTH (1) HY Xyco6ra ouill Kepak KaH/IUTY aHUKJIaHAN.
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