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AGRICULTURAL ELECTRICALIZATION AND AUTOMATION

VYT: 621.26:372.2.01

“KUIIMMUII YEPHBIN” HABJIU Y3VYM KAJTAMYAJIAPUTA 3KUIII-
OAH OJIAVH 2JIEKTP UIIJIOB BEPULIJA 3JIEKTP 3AHXUP-
HUHT DHEPTETUK XVYCYCUATIAPUHU TAAKHUK 93THUII

H.M.Mapxkaee — masHu dokmopanm, A.C.bepouwes — m.¢.H., doueHm,
“Towkenm uppuzayus éa KUWIOK XYHCAIUZUHU MeXAHU3AUUAAW MyXaHOUCaapu uHcmunymu” Muinuii madkukom yHu-
eepcumemu
AHHOTa A

Makoaza “KumiMumin yepHbIii” HaBIM y3yM Kajamyacura 3jeKTp MILIOB 6epuiljia SHEePIMSHM Kajamuara KAPUTUIIHUHT
SHEPTETUK XYCYCUSITIIAPU UKKM MyXUTHUHT XOJIATMHU XyYco6ra oyiraH Xonja YpraHuiarad. ByHia KamaMmyaaapHy SHepTust 61iaH
TabMMHJIAII, EKTP aIMAIITUPUII Ba UIIJIOB GEPUITHMHT COOAAIAIITUPUITaH YMyMMii cCXemMaaapy KeITUPUITAH XaMia UMMt
acociaHraH. Hatwskama y3ym KalaMualapyHM SHePryst OMIaH TabMUHIIAIIAA STEKTPO, Ba Y3yM KaJlaMyacy opacugaru Macoda
(1)), xanamuanuHr ysynauru (1), snekrpozsiap opacunary Macoda (1), cyB 611aH KOIUIAHTaH 3/1eKTpo/Iap Maiifonu (S,) Ba y3ym
KaJlaMJa/IapMHMHT 103acy (S,)HM 35TUO0PTa ONIMIL KePaK SKaH/IATY aHMKJIaHTaH.

TastHu cy3/1ap: 31eKTPO, KaJamua, SIEKTP TOKM, IEKTP aBKIAHTUPUILL, y3yMHMHT “KUIIMMII YepHbIil” HaBy, IEKTP Maiino-
HMU, YTKA3I'W4, BeTeTaTUB YCYJI, COMUIITHPMA KapUIVIINK.

UCCIENOBAHUE SQHEPTETUYECKHNX XAPAKTEPUCTHK 3JIEK-
TPUYECKOU LHEIIU ITPU 3JIEKTPOOBPABOTKE ITEPE/ ITOCAI-
KON YEPEHKOB BUHOTPAJJA COPTA «<KNWIIMHUIII YEPHBIN»

H.M.Mapxkaes — dokmopanm, A.C.Fepduuies — K.m.H., 0ouyeHm,
HauuoHanwvHulii ucciedosamenvckuii yHueepcumem «TaulkeHMCKUil uHCMuUImMym uH»¥ceHepoe uppuzayuu u mexaHusayuu
CelbCKo20 xo3siicmea»
AHHOTaNusI

B cTaThe M3yUyeHbI SHEpreTMUYeCcKe CBOVCTBA BBOJA SHEPIMM B UePEHKM TIPY 2IeKTPo0O6paboTKe BMHOTpaaa copTa «Kummmi
YEPHBI» C YYETOM COCTOSTHMSI IBYX Cpell. B HeM mpecTaBaeHbl M HAyYHO 060CHOBAHBI YITPOIIEHHBIE 0BIIIME CXeMbI SHEPTOCHAG-
SKeHMSI, SIIEKTPOKOMMYTAIMY ¥ 06pabOTKM YepeHKOB. B pesynbTaTe 6bUTO OMpeeNeHo, UTo MPY TOABOIEe SHEPTMM K BUHOTPA -
HbIM YepeHKaM CJIeIyeT YUUThIBaTh PACCTOSHME MEKTY 3IeKTPOIOM U YepeHKa BuHorpaza (1)), anvHa mionoHoxku (1,), paccros-
HMe MeKy sekrponamu (L), Ionaab 3/1eKTPOIOB, IIOKPBITHIX BOMON (S,) M TIOBEPXHOCTh BUHOTPAIHbIX Y€PEHKOB (S,).

KimroueBble ¢j10Ba: 37€KTPOJ, KapaHAAIll, S7eKTPUUECKUii TOK, SJIeKTpUIeckoe yCKOpeHue, COpT BuHorpaaa «Kummuin yep-
HbIJ1», 3JIeKTpUYECKOoe I10J1e, TPOBOIHMK, BETeTaTMBHBII MEeTO/I, OTHOCUTEbHOE COITPOTUBIIEHME.

STUDY OF THE ENERGY CHARACTERISTICS OF THE
ELECTRICAL CIRCUIT DURING ELECTRICAL TREATMENT
BEFORE PLANTING GRAPE CUTTINGS OF THE "KISHMISH

BLACK" VARIETY

N.M.Markayev - doctorate, A.S.Berdishev — m.¢h.H., doyeHmn,
National Research University “Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
Abstract

The article presents a method for determining the current density (j) taking into account the cross-sectional area of the handle
(S) and the electric current (I) flowing through the stem of the grape variety "Kishmish black". In this case, the current density
was determined taking into account the processing voltage (U) and processing time (t). As a result, the electric field strength in
a grape stem 50 cm long for 24 hours is 33.33 V/m, at a current density j=1-2 A/m? and at 133.33 V/m it was determined that the
current density varies between j=7-7. 8 A/m? The article studies the energy properties of energy input into cuttings during electrical
processing of grapes of the "Kishmish black" variety, taking into account the state of two media. It presents and scientifically
substantiates simplified general schemes for power supply, electrical switching and processing of cuttings. As a result, it was
determined that when supplying energy to grape cuttings, one should take into account the distance between the electrode and the
grape cuttings (1), the length of the stem (1,), the distance between the electrodes (1), the area of the electrodes covered with water
(S,) and the surface of the grape cuttings (S,).

Key words: electrode, pencil, electric current, electric acceleration, Black Kishmish grape variety, electric field, conductor,
vegetative method, relative resistance.

OO OO OO OO

vpuil. JKaxoHAa y3ym KyvaTIapuMHM BereTaTus HM gpaTUIIra MyHaATUPUITaH UIMUI-TaJKUKOT UILJIAaPUHU
yCy/n GUIaH eTUINTUPUIILA Y3yM KaTaMUYalapuHUHT o6 GOpyII GYTYHTM KYHAA H0/3ap6 Xyuco6naHagm. ByryHru

TYTYBYaH/IUIVHM OLIVPHIL, KyYaTiap PUBOXIAHUIUVHA SIX-  KyHAa pecrybaukamusga 90 MMHT reKTap MaiiloHAa y3yM
mnaall YIyH Kajlamdajaapra SKMIIAaH OJIIVH Typ/iu MIIOB eTUILNTUPWIMOKJA, aMMO alipMM Xynoynjaapia WMPUK TOK-
Gepuil YCY/UIAPMHVHT SHIV MIMMIA-TeXHUKABUI eunmIapy- 30p/iap MaifoHM 7 MMHTI rekrapra kaMmaiirad. Mucomn yuyH,
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KUIIITOK XYKAJIMTAHU 3JIEKTPIIALIITHUPUIL BA ABTOMAT/IALITHPUIII

Kamkamapéna 2,5 munr rekrap, Hamanrauga 2,4 munr, Cyp-
xoH#apéna 1,2 MmHr, AHIIKOHZA — 645 rekrap. llyHmaH
Kennb yuKub, pecrmybnMkaMm3aa WIMMWIA acOCTaHTaH XOJaa
cudamiu y3yMm Kydamiapy Ba y3yM eTUINTUPUIL, YHUHT STHTU
XOCWIZOP, AAHAKCU3 HaBJIAPVHU SIPATUII MaKCamuaa y3yM-
YMIVK UIIMMIE MaKTaOVHY PUBOSKIAHTUPUIIT XaMa UaM-(haH
Ba MIUIA0 UMKAPUIIHMHT Y3BUII MHTETPATCUSICMHM yira
KYAUIIT OpKaIM aXoiavHu cudaTiay y3yMm Ba y3yM MaxCysloT-
Japy 6vIaH 6WIaH TabMMHIIAII AABIAT CUECATH Aapaskacura
KyTapuiaraH BasudanapgaH 6Mpy xycobmiaHaIn.

V36exucToHa y3yMUMIMKKA MXTUCOCIAINTAH KIacTep-
J1ap, NEeXKOH Ba depmMep XYKaIMKIAPUHWHT ONIUIA TypraH
acocuit BasudanapgaH 6mMpy, y3yMm aCOpTUMEHTVHY KyTiaii-
TUPUIIL, KYy4aT eTUIITUPUIIT XaKMM Ba CUDATUHU OUIMPUIIL,
eTUIITUPWITAH KYYaTIAPHMHT TAaHHAPXMHU TaCANTUPUII,
KYuyaTIapHU COFIOM, TaHA, HOBA Ba MIAM3IapAa Xe4 KaHaamn
3apapIaHuIuIapcu3 OYVIUIIM Ba KyYaT eTUINITVPUII PEHTA-
6e/umuryHM omvpu6 6opuin 3apypaup [1]. By aca KyuaTHUHT
COFJIOM TaHa, HaBJA Ba WIAM3JIApUAA Xed KaHAai 3apap-
JAHUTIIAPCUA3 EeTUINTUPWITAH y3yM KydaTJapuHU WIUIa6
YMKAPUITHY KeCKUH KYHanTUPUIIHM Tanab Kwiaau. Y3ym
KyuamiapyM acocaH BereTaTuB YCya OMIaH KagaMdacuIaH
etumrtupuaaau [17; 20-26-6., 18; 15-24-6., 19; 300-328-6.].
ByHza KaylaMuanapHy WIAU3 XOCWIT OVIUII gapaskacu Ba Ty-
TYBUAHJIUTMHM ONIMPUIIAA KajaMyajapra SKUIIIaH ONIUH
TYypiu ycy/uiap 6wiaH (MexXaHUK, GU3MOMOTUK, KUMEBUIL,
aHbaHaBUii, 371eKTPOGU3UK Ba X.K.) JaCTIa6KU UILJIOB 6epu-
nagu [5; 2-12-6., 6; 34-40-6.]. ByHga camapanu ycy/uiapaaH
6upu Oy 27MeKTPOdU3UK (IEKTP MaiiOH, MAaTHAT MaiiIoH,
JJIEKTP TOKM, UMITYJIbCIM 3JIEKTPOMArHUT MaioH Ba X.K.)
ycymiap xycobnanaau [7; 37-40-6., 8; 8-16-6.,9; 20-23-6.,10;
15-23-6.].

V3yM KaJlaMuaJapvHM JIeKTP aBKIaHTUPUIILAA YHUHT
271eKTPOGU3UK XapaKTePUCTURAIAPY (COMUIITUPMA KAPIIN-
JIUTU, YHAAH YTAAUTaH 9JIeKTP TOK 3MWINTH Ba XOKA30/1ap) HU
{pranum Myxum xycobnanamu [2; 50-51-6.]. Yeummmknapan
PUBOJIAHTUPUIIIA TEKTPODU3UK TabCUPIAPHU YPTaHUIIL
Ba KYYATIAPUHM ETUIITUPUII TEXHOJTOTUSICMHYU TaKOMMWII-
namtupuin 6yiinya, I1.I11.PagueBckumii, A.I.Kyopsikos, B.A.ITe-
TPYXMH Ba 6GolIka 6MpKaHYa MeBaaM JapaxTiap Kajamua-
Jlapura 3JIeKTP MIIOB Gepuinra KapaTuiaraH TaaKMUKOTIAp
6wIaH TaHUIIMG unKuAau [3; 2-5-6., 4; 10-20-6.]. Y3ym Ka-
navuanapuayHr Hamiury TOCT 28181-89 ra acocan 46 ¢o-
M3OaH KaM OYIMac/Uryl apminry Kypcatmiras [11; 2-8-6.].
Kamamuanap cyBra CoOMMHTaHAa BaKT YTUIIM OWIAH YHUHT
HaMJIMTY OLIAAM Ba IIYHTa acOCaH YHAAH YTAETraH 2IeKTp
TOKM BakT JaBomupa yarapaau [20; 177-180-6.].

K{pu6 umrmiaérraH MyaMMOHMHI XO3MPTM X0Jja-
THU. Y3yM KaJaMJyaJIapMHU SKUIIIAH OJAVH 3JIEKTP TabCUP
KYpCaTUIIIA YIAPHUHT aJIOXUAA KUCMJIAPUMHU 3JIEKTP 3aH-
SKUPVHUHT 2JIeMeHTIapyu cudaTtuma TacBUpaalm MYMKUH
[23; 110-120-6.]. Y3ym KaJlaMuacy Ba YCUMIMKIAp JyHECHUTA
MaHCY6 KMIUIOK X¥KaJIMK MaxCyJIOTIapVHUHT, STbHU YCUM-
JIMK 2JIeMEeHTIaPHYHT XapaKTePUCTUKACK UIIUIOB 6epuianu-
raH KaJlaMuyaHM 37eKTp MaHb6aura yiamnr ycy/uiapy Ba YHUHT
Ty3maniy 6unad 6enrwiananu. A.[LKyapskoB aHuK/Iammua,
y3yM KaJlaMuajapura SKUIIIAH OJIUH 37eKTP TOKU O6uiaH
JacTaabKky MILIOB GepuIla SHT TYFPU YCYI CYIOK 3JEKTP
YTKa3yBYM 3PUTMA OPKAIM Y3yM KaJaMUaCMHMHT KeCUJITaH
SKOMIapuUra 3JIeKTP SHEePTMSICUMHM 3TKasub Gepumgup [9;
20-23-6.]. By 60opaza, skymiaamaH y3yM KydaTu TaiiépriaHa-
IUTaH Kajiamuanaapra MHGPaKU3WI, 3IeKTPOMarHuT HypJiap
Ba JIEKTP TOKM OWUJIAH UIUIOB 6epub YIapHMHT PUBOKIIA-
HUIIVHYU aBXJIAHTUPUIIL, BETeTaTUB PUBOKIAHUIIVHU OUP-
XWUTAIITUPUII Ba cUMAaTUHY OIMMPUII XaMJa SHEPTUs Ba

pecypcIapHi Tekalll MMKOHMHM sIpaTafurad ycysl Ba BOCHK-
TalapHU UILTA6 UMKUINTA anoxXupaa 3bTH6Op GepuiMokaa
[12; 358-378-6., 13; 1194-1223-6.]. LIy xuxaTmaH y3yMm Ky-
yaTiapyu TaiépraHaguraH KajaMuaaapra SKMLIIAH OAAMH
KMUMK KyWIaHMIUIM Y3rapyBuaH 37€KTp TOKM[Ia MIIOB
6epub, ynapmaru 6ModU3MK KapaéHIapHU Te3JallTHPUII-
HU TabMUHIAMAUTAH TYpAM TeXHOJIOTUSIIAp Ba YHM amasra
OLIVpafUraH KypuaMaHU MIuIab YMKUII XaMIa YHUHT TeX-
HOJIOTMK MapaMeTpJIapyHM acocianl qon3apb MacananapaaH
OUpPUIUP.

MacanaHuHr Kyiuanimm. ByryHry KyHIa pecpyoimka-
MU3 Ba Xopwkia cudamin y3yMm KydaTaapy acocaH BereTaTuB
ycyJuiap 6MIaH eTUIITUPUIMOK A OYHIA Y3yM HOBJA KajaM-
yaylapy TYTYBUaHIUTH Yprada xucobma 65-80 dbousHy Taii-
KW KWnb, sKmirad Kanamuyanapauar 20-25 dousn kykap-
MacaaH Koimub ketany [24; 123-125-6.]. V3ym KanamMuanapra
9KUIIIAH OJIMH 3JIEKTP MUIUIOB OGepuill OpKaIM TYTYBUYaH-
JIUTUHU OUIMPUII MYMKWH, JIEKMH OyHIOa Kajgamuanapra
SHEePTMSIHU KUPUTUII YCYUIAPMHM YPTaHUII Ba SHEPIUSHU
caMapai¥i KUPUTUII YCY/UIapVHYM aHMKJIALl MyXUM Macaja-
napgaH 6upu xucobnanaau [21; 18510-18514-6., 22; 51-56-
6.]. Y3yM KajamMuanapyHy 9IeKTP aBXKJIaHTUPUIILA KUPUTK-
JIagyraH SHeprusiHM MUKAOPU KaTTa YPUH dTajiaiii Ba yHU
KUPUTULI YCYAMHU aHMKJIAIl TaAKUKOT camapagopiIUTMHU
taBcudbnaian [14; 41-42-6., 15., 16.]. lly cababnu mactiab-
KM UIUIOB Gepuaafiurad y3yM KalaMuyaJapunaH yTaluraH
TOKM 3UWINTMHM WUIUIOB Gepuil KyWIAaHMIIM Ba BaKTUra
GOFIMK XONIa TaX/ U KWIMII Non3apb MacananapiaH 6upu
xucobmaHagu. TagKMKOTHUHT acoCUii MaKkcaay IOKOPUAAru
MyaMMOJIapHU WIMMIA acocha Xal STUII TU3MMUHU UILTA6
YMKUIITAH M60PaT.

Eunm ycymu (yory6napm). TagxmMroTna amabuériap
mapxy 6¥yiinya CTaTUCTUK MabIyMOT/Iapra Xxamaa iaboparo-
pust Ba Ha3apuit TAAKUKOTIApra UIIOB GepUIll yeyIapuaaH
doitmanannirad. byHga Taskpubanap HaTHKazapu acoCoCh-
Jia Xy/locajaapHu Kabys KVUTUII MMKOHUSITU SIPaTUIaIN.

HaTiokanap Taxjamim Ba MUCOJIIap. Y3yM KajlaMmyasia-
pura sleKTp MILIOB GepuIlia 37eKTP 3aHXKUPHUHT SHepre-
TUK XYCYCUSITIAPVHMA YPTaHUII Oy 3/IEKTP aBXKIaHTUPUITHYHT
caMapagop/IUrHY XapaKTUpaanay. IKKM MyXUTIN TU3UMIA
y3yM KaJamMuaJapyHy SHePrus GMIaH TabMUHIIANIAA TEXHO-
JIOTYK KapaéHJIapHUHT CXeMaCKHM YpraHuill OpKaau amasra
oumpunanu (1-pacm) [7; 37-40-6.].

UB

1-pacm. V3ym KajlaM4ya/JlapyHU 3T€KTP SHePrusicu
OwIaH TabMMHJIAII CXeMacu
1-pacmpa 1 — snmexTpon, 2 — y3yM HOBJA Kajgam4yacu, 3 —
9JIEKTP TOKMHU YTKa3aAUTaH CYIOKINK (CyB). ByHma y3ym ka-
JaMuajJapyMHM 3JIeKTp SHeprusicy 6uaaH TabMUHIIALI CXeMa-
CUIAH Kenb UYMKKAH X0/1a, 2-pacMIa TaCBUpP/IaHTaH 3JIeKTP
aTIMaIITUPUII CXeMACUHU XOCUJT KUIUII MyMKUH. DKBUBA-

JIEHT a/IMAalITUPUII CXeMACMHUM Ty3Ullga KapMIMKIapHN
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KeTMa-KeT Ba Mapasies XoaaTna TacBUpall OpKaIu aMmasra
oumpmiagu [7; 37-40-6.]. 2-pacMza y3ym Kajgamdajiapura
9JIEKTP MIIIOB GEPUIIHMHT aaIMAaLITUPUII CXeMacu KUITU-
puira’

1 _ 1 M~
Rl R2 R3
(A RS R4
R7 R6 RS
1 1 1
| I | I | I |

2-pacm. Y3ym KajlamMuajlapura 3JeKTp MUIJIOB
GepPUIIHMHT AIMAIITUPUII CXeMacKu

By pacmna R, R, — anekTpop Ba cyB ypracumaru Kapiim-
Jmknap; R, R, - anmexTpox Ba ysym Kajaamyacu opacuaaru
CYBHMHT Kapunru; R, R, — y3ym Kajmamuacyu Ba CyB opa-
cupary Kapumimk; R, — ysym kamamuacy xapummri; Ry —
9NIeKTP TOKM YTKA3yBUM CYBHUHT KAPIIMIUTK. Y3YM Kaaam-
yajiapura SKUIIIAH OJNAVH Y3TapyBUYaH 37I€KTP TOKM OMIaH
IacTaabky MIUIOB GepuInga MIUIATUIAAUTAH 3EKTPOoAJap
OUPXMUJT TEOMETPUK yiyaM Ba GMp XWJI MeTaifiaH sicaraH-
JIUTYMHU 9bTH6Opra oamb, acTiaabku JIeKTp UILIOB 6epuia-
IUraH y3yM KajaMuajapuHu OyTyH y3yHJIuru Oyitmua 6up
XV MIAKIIATY CYIIMHOMPCUMOH OYIMIIVMHU XyUcobra onraH
XOJIIA, TACBMPJIAHTAH JIEKTP AIMALITUPUII CXeMacuHU 61p
MyHYa COIJAMAIITUPUII MYMKVH.

V3yM KajamMyajapura 37eKTp WIUIOB OGepUIIHUHT ajl-
MAalITUPUII CXeMacuaaH Keanb YMKuo, KuiiMaTiapu OMpxXu
6ynran R =R, R,=R. Ba R,=R, Kapumnmknapuu xucobra onuo,
YMYMMII CXeMaHV COANAIAIITUPUIIMMU3 MYMKUH OYaammn.
ByHpain Haszapuii Kapaul OpKaau 3-pacMaa TacBUPJIAHTaH
“Kopa KuIIMMII” HaBJIM Y3yM KajaMuajapura SKMIILAH OJl-
IMH Y3rapyBUaH 37eKTP TOKV 6M/IaH UIIIOB GEPUITHYHT COJI-
manamTUpuUIrad yMyMUii cxemacura sra 6yiamMms.

Kanamya sxeMBaneHT

IMamTHPHII CXeMacH
r—--—=———==°-- 1
| | S |
i R |
R R R |
o | |
L% R3 I N '
S L ) o o e S— i— ]

R Z

 —

3-pacm. “Kopa KMmIMuIn” HaBIM y3yM KajlaMyajiapura
3JIEKTP UIIOB OEePUITHUHT COAATAIITUPMUITAH YMY-
MW cxeMacu

By pacmpa R, - anekTpoziap Ba Kanamdajap opacyumaru
CYBHMHT KapIIWINIK; Z — KajaMua — y3yM KajJamuacu Kap-
mnry; R, — 27eKTp TOKM YTKAa3yBUyM CYBHMHT KapILIVIIV-
ru. JleMak, y3yM HOBA KajaMuajapura y3rapyBuaH 37IeKTp
TOKM GuMIaH AacTIabKy MILIOB 6epuillga aMaira OIupIa-
Iurad xyuco6 KuTobjaapaa KaHTakaapaary YTUI KapIAin-
KIapYHMHT KUiMaTIapy KUUMK GYIMIIMHY 9bTU60pra oimo,
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KaHTAaKIap KapIIMIMKIAPUHY IBTUO0PCU3 KOMTUPUII MyM-
KUH. [leMak, TeEXHOJIIOTMK JIEHUSI YIYH KUPUTUIITAH SHEPrus
y3rapyBuaH 3JIEKTP TOKM KYPUHMINKIA UILJIOB GEPUI CXe-
MacuIaH YTranna, yHMHT 6apya sJ1eMeHT/Iapy MabiyM Oup
MMKIOPOATrU SHepIUsiHU 1Tagnu (Wmo » — CYBHU 2JIEKTP KM-
3UTUIIITA, mea — KaJlTaM4aHU 3JIeKTp aBkiaaHTupuiira). by
TeXHOJIOTMK KapaéHma, ssbHu “Kopa KUIIMUII” HaB/IM y3yM
HOBJaJIapuJaH TaiiépjaHraH KajamMyaHM SKUILJAH OJNOVH
y3rapyBuaH 3JIEKTP TOKM E€pHaMujia JacTiabKy UIUIOB Oe-
puiiga ymymuii kuputwirad sHeprusau (1) udopma opkanu
TacBUpJall MyMyKyH

W, =20, + W, + W, o
6ynma W, - cyB Ba KaJlaMya Opacu/ia IOTU/ITaH SHEepIus;

W, — y3yM HOB/ia TOMOHM/AH IOTU/ITaH SHepIus;

W, — cyB TOMOHM/IaH IOTW/ITaH 3Heprus (CyBHU KMU3IM-
puira capdaaHrad SHeprus).

By MKKYM KOMIIOHEHTI (CYB Ba KajaMya) TEXHOIOTUsAA
KajlaMya TOMOHUAAH TOMOHUIAH IOTWITaH SHEPTUsl IeKTP
apsIaHTUpuiIra capdaaHaay Ba TeXHOIOTMK Ui Haxkapagn
[7; 37-40-6.]. JIxoB A.C., IlleGeTeeB B.A., CkBopcoB B.A. ¢pu-
KpJapura Kypa, y3yMm KajlaMyajgapura J1eKTp UIUIOB Gepuir
3aHKMPUHMHT KOJTaH 37eMeHTIapuia IOTMITAaH JHeprust
doitmanu mi 6axkapmaiiau Ba iykotunagu [7; 40-6.]. Yaym
KaJlamMuajgapura SKUIIIAH OIMH Y3rapyBuaH 37€KTp TOKMU
OGuIaH JaCcTIa0Ky 3JIEKTP UIILIOB OepuIla KajaMya TOMOHM-
HaH oTvIapura oiifam sHeprust cappuan W, Ba TexHo-
JIOTUK MUHUARa ucpod 6ynanuran sHeprusaau W, ne6 xabyn
Kun6, 613 KyiiugarnaiapHu E3UIUMMU3 MyMKIUH.

Wd)oﬂdaﬂu = W2 Wucpod) = 2 Wl + W3 (2)

TexHONMOTMK NIMHUATA KUPUTUIAOUTUH 3HEPIUS SIeKT-
popsap cucTeMacu ¥3apo Ba TAbMMHIOBUM TapMOK OMIaH
MaBJIyM LIaKIAa OOFIAHTaH, MeKTP MILIOB GepuaaguraH
MYXMUTIa 7eKTP TOKM O6UP XUJI TeOMEeTPYK YIdamra ara sJ1ek-
TPOAIAp OPKOIM KUPUTHUIALU. VOB GepumaguraH sKUCM-
HMHI KOHCTPYKUMSICY Ba yadamiapy, JIeKTpoijiap IIaKiu,
Ymuamiapu Ba ynap opacupary mMacodara GOFIUK Gymamn.
Xap 6upMHMHT KeHuru (v), 6anangyuru (h) Ba ymap opa-
cunaru macoda (I) 6YaraH TeKNUC MEKTPOLIN IeKTPOAJIAP
cucremMacu yuyyH ¢asa KapUIWIMTMHU Kyiiugarmya €3uil
MYMKMH:

_pl_pl
7S eh (3)

6yHpa 1, h, 6 — TeKuC rmapasien 3JIeKTPo, CUCTeMACUHUHT
reoMeTpUK [1apaMeTpiapu.

VKkky KOMIOHeHTIM (CYyB Ba KajlaMua) TEXHOJIOTUK pe-
SKMMIAH M60paT TU3UM YIYH R, - KapmumInKHM Kyituaarnda
€311 MyMKUH:

_ QR +R,)-R
7" (2R, +R,)+R, @

Oynza R, - sneKkTpojiap Ba KalaMuanap opacuiaru Cys-
HVMHT YMyMMIi KapIIUINUTK;

R, - y3ym kanamMuacy KapIiinIi;

R, — a7mexTp TOKM YTKA3yBUM CYBHUHT KaPIIVIATHA.

Wdopananran (4) bopmynagaru Homanum 6yarad R, R,
R, xapmmkiaap Kuimatiapy Kyiugarnya aHukiam MyMm-

KUH:
_ ll : pcy@

S, ®)

— 12 ) przw
s, ©)

R

1

R,

-
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KUIIIIOK, XYKAJIUTAHU 3MIEKTPIALIITHUPUII BA ABTOMAT/IALITHPUIII

= S -8, (7

OyHza [, — ameKTpof, Ba Y3yM KajaMdacy opacujaru Ma-
coda, m;

[, - y3ymM Ka/laMYaCMHUHT Y3YHIIUTU, M;

[, - snexrponyap opacupary Mmacoda, M;

S, - cyB 6WIaH KOIUIAHTaH 3/1eKTPOJ, MaiioHu, M;

S, - y3yM KajaM4aJapyHIHT 103acK, M%.

Jemak “Kopa KMIIMUII” HABJIY y3yM HOBIA KajaMyasa-
DPUHM SKUIITAH OJIAVH Y3rapyByaH JIeKTP TOKM OMIaH 1acT-
nabky unuioB 6epumna GoiimanaHUIagUIaH TEXHOIOTUSHA
9HepreTMK XyCyCUSITIapUHY YpraHUIl AaBpuaa MIyHIai Xy-
nocanapra kenuHayu. KanramMuanapHy 21eKkTp aBysKJIaHTUPUII
OPKaIM WALM3 XOCUI GYIUII Japaxkacy OIMPUII Ba Oy 6um-
JIaH TYTYBUAH/IMK JapaskaCMHU OMIMPUIILA TEXHOIOTUK Ka-
pPa€HNIapHMHT aloXyha KUCMIAPUHM 3JIeKTDP 3aHKUPUHUHT
aeMeHTIapu cudatua Kapam MyMKUH. By TeXHOIOTUSIHU
TYIUK TYUIYHUILITa MMKOH sipaTaay. KamamyanapHu sHeprust
6uIaH TabMMHJIANIA 3TeKTPOL, Ba y3yM KaJaMuacy Opacu-
naru macoda (1)), ysym KanamyacMHUHT y3yHmuru (1,), smex-
Tpozsap opacuaaru Macoda (I,), cy 6uaaH KOMIaHTaH 3/1eK-
TPOJ, MaiimoHM (S,) Ba y3yM KaJaM4aJaapyHHT 103acu (S,)Hu
9bTH6Opra ONUITHY Tajab Kuaamn.

Xynoca

“Kuimmunr yepHbIit” HaBy y3yM KaJaMyJanapura SHe prisi-
HM KUPUTHUIIJA 37IEKTP 3aHXKUPHMHT SHEPreTUK XyCyCUsITaa-
pUHM YpraHuil faBpuia Kyitugaruaiap aHuKIaHIn:
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1. “Kummuin YepHblii” HaBWIM Y3yM Kajamuajapura
9JIeKTP MIUIOB GepuIl OPKaIM YHU 3JIEKTP aBXJIAHTUPUII
MyMKMH. HaTwskama Kamamyaiapra 37eKTp MIIOB Gepuii
TEeXHOJIOTMK JKapaéHIapUHMHT aJIOXMa KUCMIaPUHU 3JIeKTP
3aHKUPUHMHT 3JIeMeHTIapyu cudaTuaa Kapam MyMKUHIUTHA
aHMKJIaHIN.

2. V3yM Kajamyajapura 5KMIILAH OAOVH 3JeKTP UIIOB
GepUMITHVHT AJIMAIITUPUII CXeMacuaa 3IeKTPOJ, Ba CyB yp-
racugaru (R, R)), a1eKTpof Ba y3yM Kajiamyacy opacuuaru
cyBHUHT (R, R)), y3yMm Kajiam4acu Ba CyB opacuzaru (R, R)),
y3ym Kajnamuacu (R,) Ba 3JIeKTp TOKM YTKAa3yBUM CYBHUHT
Kapmmauruem (R,) xucobra onmuagyu. Hatiskaga 6y TexHo-
JIOTUSIHU TYIUK TYUIMHUINTE UMKOH SIPaTUIIY MYMKUHJIATU
aHMKJIaHIN.

3. Ukky MmyxuTiu (CyB Ba Kajlamua) TUSMMHVHT T€XHO-
JIOTMK PEXMMIapUHU YpraHuiiga 37eKTPojjiap Ba KajaaM-
yajap opacuparu CyBHUHI yMyMuit Kapummmru (R), ysym
KajlaM4yacy Kapummry (R,) Xxamaa 31eKTp TOKM YTKasyBun
CYBHMHT KAPIIVINTY (R,) KUAMATUHM aHUKJIAIl MYXUM XM~
cobnmaHaay. Hatmkama y3ym KamaMmyaiapy TOMOHUIAH 0T -
JIaJATaH SHEePTUSTHY aHUKJIalll UMKOHM SIPaTUIIA.

4. Y3yM KaJlamMuyaJapHU 3Heprusi 6wiaH TabMMH/IAMIIA
37IeKTPOJ, Ba y3yM Kajamyacu opacuparu macoda (I,), ysym
KaJlaM4aCHMHMHT y3yHIuUry (l,), s/eKTpojiap opacuiaru ma-
coda (I,), cys 6unaH KOIIaHTaH 3/eKTPOJ, MaiifoHu (S,) Ba
y3yM KaJaMyaJapMHMHT 103acy (S,)Hu 3Tubopra Ol Ka-
JlaMyaJIapHM 3JIEKTP aBXIaHTUPUILZA MYXUM OMWLIapaaH
OVPY SKAHIUTY aHUKJIAH]IA.
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