BUXORO

~
=
=
o
z
<
T
=
=

<
=
0
2
O
=
>
us
—_

—_
>
=
—
(72
£




Taxpupuam xairvamu paucu:
CUIJUKOBA C.F. -
Byxopo MyXaHIMCIUK-TeXHOJIOTUsI MHHCTUTYTH PEKTOPU
Myoeunu:
IOJJAHIEB H.X. —
ByxMTH namuii nuiap Ba HHHOBauusjiap 0yiinua npopexkropu

Taxpup xaiivamu:

MYKHUMOB K.M. — V3P ®A axanemuru (Y3MY)
JKAJUIIOB A.T. — V3P ®A axagemuru (TomkenT kumé-texuonorust MTH)
HEI'MATOB C.H. — V3P ®A akanemuru (“Dan Ba Tapakkuét” JJYK)
BAXOIMPOB F.A. — 1.0.1., npodeccop, Y3P @A Gomr mimuii KoTHoH
XAMUJAOB 0O.X. — uxrucon ¢annapu gokropu, npodeccop (byxY)
KAJNJIOB T.K. — uxrucon gamnapu noxropu (DSc) (TKTH)
MYXTAPOB H.III. — texuuka dammapu gokropu (DSc) (“Y36exnedrras” AXK)
TYXCAHOB X.A. — uxrucon daumapu goxropu (DSc) (“V3bexuedrras” AXK)
MAJIMEB P.X. — rexnuka ¢annapu nokropu (DSc) (“Dlypran I'KM” MUX)
AJIM30B B.3. — Texnuka pannapu gokropu (DSc), k.u.x., Y3POA YHKU
XYPMAMATOB A.M. — Texnuka harnapu 1oktops, npodeccop, Y3POA YHKU
COBHUPOBA H.K. — dunonorus ¢panmapu HOM30/H, TOLEHT, VsMy
FA®YPOB [.0. — Byxopo MTU émnap macananapu Ba MabHABHUIT- MabpUHiA

nuiap 6yinua oupuHun npopexropu ¢.¢.¢.n (PhD)
KYPBOHOB K.M. — texnuka ¢annapu nokropu, npodeccop (Camapkang UCH)
CAUNJOB C.B. - Byxopo MTU Monust Ba UKTHCOA UITIapU OYiiHua MpOpeKTopu
IIAPUITIOB M.3. — ¢pusuka-maremaruka dannapu gokropu (DSc), mpodeccop
ACTAHOB C.X. — pusuka-mareMatrka GhaHiapu J0KTOpH, Ipodeccop
PAXMOHOB X.K. — TexHuka (aniaapu 10KTopu, npodeccop
BOXHMAOB M.M. — TtexHuka ¢aHmapu JOKTOPH, Ipodeccop
KVYPAEB X.®. - Texuuka (aHnapy 10KTOpH, Ipodeccop
CAJYJIJIAEB H.H. — rexauka ¢annapu gokropu (DSc), mpodeccop
MAKHNAOB K.X. — TexHrka ¢anmapu J0KTopH, Ipodeccop
D®O3UJIOB C.®. — TexHuKa (paHmapu JOKTOPH, Ipodeccop
HNCABAEB N.b. — TexHuKa QaHiIapu JOKTOpH, Mpodeccop
ABAYPAXMOHOB O.P. — texuuka (hanmapu J0KTOpH, podeccop
HHU30OMOB A.B. — uxtrcos gannapu J0KTOpH, mpodeccop
KYMAEB M.P. — ¢usuka-maremaruka ¢annapu gokropu (DSc), mpodeccop
FOHYCOBATI'.C. — dancada dannapu qoxropu (DSc), mpodeccop
KYPAEBA M.M. — dunonorus pannapu goxropu (DSc), mpodeccop
TYXTAEBA 3.I1I. — texnuka daunapu gokropu (DSc), npodeccop
MAXMYJAOB M.XK — texauka ¢anmapu nokropu (DSc), mpodeccop
XAMMUTOB P.P. — texnnka daunapu gokropn (DSc), K.1.X.
BO3OPOB F.P. — texnuka ¢anmnapu qokropu (DSc), mpodeccop
BOJITAEB 3.1. — ¢pusuka-maremarnka ¢annapu gokropu (DSc), mpodeccop
OJITHUEB A.T. — texuuka dannapu noxkropu, (DSc)
KAJNJIIOB P.b. — texauka dannapu gokropu (DSc), mpodeccop
MAXMYIAOB M.N. — texnuka ¢annapu gokropu (DSc), mpodeccop
MAXUIAOBA H.K. — texnuka pannapu gokropu (DSc), mpodeccop
AXMEJNOB B.H. — kum¢€ dannapu HOM3014, ipodeccop
MAXMYAOB P.A. — texnuka dannapu noxtopu (DSc), mpodeccop

MMYJATOBA M.MN. — pusuka-maTemaruka panmapu HOM3014, Ipodeccop

. bow myxappup:
AYCTOB X.b. — kumé ¢pansapu 1okropu, npodgeccop
Myxappupnap:
BAPAKAEBA /1.®., OPTUKOBA C.XK., HICTAMOBA I' .X.
Mycaxxuxnap:

BOJITAEBA 3.3., APTUKOBA M.M.

®AH BA TEXHOJIOTUAJIAP

TAPAKKUETH
WIMUMN — TEXHUKABUN KYPHAN

PA3BBUTHUE HAYKH U

TEXHOJIOTI'UH
HAYYHO — TEXHUYECKUI XYPHAN

Kypnan Yibexucmon maméyom eéa
axoopom azenmauzu byxopo eunoamu
oowkapmacuoa 2014 iiun 22-
cenmsaopoa Ne 05-066-counu zyeoxnoma
ounan pyiixamea 01uH2an

Myaccuc:
Byxopo myxanoucaux-mexnonozusn
UHCIMuUmMymu

Kypnan Yzbexucmon
Pecnybnuxacu Bazupnap
Maxxkamacu xy3ypuoazu OAK
Paécamununz 2017 iiun 29-
mapmoazu Ne239/5-connu Kapopu
ounan ouccepmavyuanap acocuii
UTIMUEL HAMUNCATIAPDUHU YON
IMuUW MAGCUA IMUN2AH UIMUTL
Hawipaap pyuxamuza KUupumuji2an.
2019 iiunoa Y3zéexucmon
Pecnyonuxacu OAK Paécamunune
Kapopnapu éunan Kaiima
DPyiixamoan ymKa3ui2au.

Taxpupuam man3zunu:

200100, Byxopo waxpu, K. Mypma3zoes
Kyuacu, 15-yii, Byxopo myxanouciux-
MexXHOoN02UsA UHCMUmymu
Ten: 0(365) 223-92-40
Dakc: 0(365) 223-78-84
Dnexmpon manzun:

E-mail: fantt jurnal @umail.uz

Kypuannunz mynux, snekmpon
eapuanmu ounan
https://journal.bmti.uz/

caitmu OpKaiu manuuwiuut MymKuH.

Yoy scypnanoa uon ymunzan
Mamepuaniap maxpupusmuune éma
pyxcamucu3 myauk éKu KUCMAH YOn

IMUNUWU MYMKUH IMAC.
Taxpupuamuune pukpu myanaugaap
duxpu 6unan xap ooum xam moc
mywmaciauzu Mymkun. Kypnanoa
épumuizan MamepuainapHun2
XAKKOHUILIUZU YYUYH MAKOIAIAPHUNZ
Myannugnapu éa peknama depysuunap
Mmacwvyaoupaap.



mailto:fantt_jurnal@umail.uz
https://journal.bmti.uz/

MYHJIAPHXA-COJAEPXAHHE - CONTENT

buoyros H.C., Xo:xkueB A.X., Xabu6oB ®.F0). bankanu sruimmra cuHam ............ 4
Ataullayev Sh.N., To‘raqulova M.Q, Boboqulov F.B., Xamidov D.G*. Neft va gaz zavod-
laridan chigayotgan mash’ala gazlarini gayta ishlash texnologiyalasini takomillashtirish . . . 11
Xamzayev A.A., Xaydarov Sh.B., Usmonov M.Z., Niyetbaev A.D. Karyer bir cho‘michli
ekskavatorlarining ish rejimlarini optimallashtirish . .. ....... ... .. ... ... .. ... .. .. .. 18
Ismailov M.A., Mannobjonov B.Z. Suv tozalash jarayonida mikroorganizmlarga ta’sir

giluvchi asosiy faktorlar. ... ... .. .. 24
YyaueB Y.X., AMonoB M.P. Pa3paboTka cocraBa OypOBBIX paCTBOPOB U U3yUEHHUE UX
PEOJIOTHYECKUX M DKCIUTYATAIMOHHBIX CBOMCTB .« v v v v v v vt e e e e e et e e e e e e e eee 32
Sharibayev N.Y., Ibragimov A.T. Ipak salmog‘ini oshirish uchun ipak qurtlarini
parvarishlashning zamonaviy yechimlari . . ......... ... ... .. . . ... 35
MyxamendaeB A.A. BiaXHOCTHbBIE XapaKTEPUCTHKH aBTOKJIABHOTO ra300eToHa . . . . . .. .. 39
Jo‘rayev F.O¢., Umedova U.X., Axmedov Y.H., Mardonova S.M. Plug osti tovonini
yumshatadigan chuquryumshatkich qurilmasining murakkab sirtli ishchi organining dala

tajriba tadqiqotlari natijalari. . . . ......... ... .. .. 45
®o3u0B C.D., 3oupoBa A.U., ®o3unos X.C. Tabuuii razgan MTO (MeTaHonaan

0JIe(MH) TEXHOJIOTHSICH ACOCHIA KYUH OTCDUHAD OTUTIIT . . o v v v v v e e e e ee e ee 50
Atoyev E.X., Sharipova N.O¢. Adgeziya xossalarini oxirgi plazmali mustahkamlash

usulidan foydalanib o‘rganish . . .. ... ... .. 57
Eshdavlatova G.E., Kamolov L.S. Tabiiy gazlarni nordon komponentlardan aminli

tozalashda ko‘piklanish sabablari va uning intensivligiga ta’sir etuvchi omillar . . .. .. ... .. 61
Ymyposa LI.III., AMonoB M.P., AMonoBa M.M. I13y4eHne TEKCTYpHBIX XapaKTEPUCTUK
OCHTOHUTOBBIX MATEPHATIOB . . ¢ .t et ettt ettt ettt et e et et ettt e e eaeeenennes 64
Axmedova Sh.U., Axmedova O.B. Gazlarni absorbsion tozalashda samarali absorbent
kompozitsiyalar yaratish . . . ... ... 68
Ataqulova D.D. Neft-gaz-suv muhiti korroziyasida aminonitrilli (MAD tipli)

ingibitorlarning samaradorligini o‘rganish . .. ... .. .. . 72
Bobokulova M.Sh., Xodjamkulov S.Z. Effect of various factors on the synthesis of ion-
exchange membranes and IR-spectral description of their structure with a fure converter . . . 78
To‘raqulova M.Q., Boboqulov F.B., Temirov A.H. “Vodorod sulfidi saqlagan nordon

gazlarni utilizatsiyalashning samarali texnologiyasini ishlab chiqish” . .................. 84
Abdukarimov M.M., Maxmudov N.N., Yodgorov N. Gazkondensat konlarini ishlatishni
sa-maradorligini oshirishda organik aminlar asosidagi korroziya ingibitorining ta’sirini

tadqiq CtISh . L .o e 91
Abdukarimov M.M., Maxmudov N.N., Yodgorov N. Magistral neft va gaz quvurlarini

vodorod sulfidli korroziyasiga ingibitorlarni ta’sirini tadqiqetish . .. ................... 95
Tursunova F.J., Amonov M.R. Sanoat katalizatorlari chigindilarini gayta ishlash . ....... 99
MyxuaauaoB b.®@., lxaauiaos A.T., Ucponsos O.U., lIupunos LI./I. CpaBHuTe1bHBIN
aHayu3 Ha0yXaeMOCTH THIPOTreliel CHHTE3HPOBAHHBIX HA OCHOBE KapOOKCHMETHJILICILUTIONO3bI 105
Choriyev A.U., Mirzayeva S.K., Normurodov 1.O¢., Izbasarova G.Sh. 4-xlorfenilxlor-

atsetat asosida nukleofil almashinish reaksiyalarini tadqiq qilish. . ..................... 110




Kanunos P.b., Kapaes A.T., Kamajsios Y.Y. HccienoBanue MoaepHu3auu KOTEJIbHOMN

AQO «BYXapadsHEPTOMAPKAB) . . v v v vt et e e e e e e e e e e e e 117
Berdiev D.M., Abdullaev B.K., Abdullaev A.X., Kuziyev G.Sh. Yeyilishbardosh qoplama
goplash jarayonining termodinamik ko‘rsatkichlarini hisoblash . ....................... 125
Maxmudov ML.IL., Timirov X.N. Oqova suvda erigan kislorodni optik usulda o‘lchashning
afzalliKIar . . .. 131
Muzaffarov F.F. Vertikal o‘qli shamol energetik qurilmasining yurgizish momentini

oshirishning ilmiy-texnik tadqiqoti . . .. ... ... ... i 135
Mirzayev Sh.M., Hakimova S.Sh., Qodirov J.R. Qovunlarni quritishda quyosh

radiatsiyasi va tabiiy vakuumli dastlabki ishlov berish............................ 145
Makhmudov M.I., Mamirov U.F., Nurov S.S. Treatment plants increasing the energy

efficiency of biological by automating measurements of main technological parameters . ... | 153

Tog‘ayev 1.B., Abdullayev Sh.Sh. Reaktiv quvvat manbalari yordamida elektr
energiyasining sifat ko‘rsatkichlarini bosqichma-bosqich oshirishda tizimli tahlil olib borish | 156
Cadapos A.b., [Iupumos P.P., Caiipuaaunos K.9. Mykobun sueprusi ManOanapuian
QJICKTP PHEPTHSACHHH OJIUIIIA KHUUK TE3ITUKIIN JIEKTP F'eHEPAaTOPHU JIOHUXAJall Ba

JUHAMUK PEKUMIAPUHU MOJETUTAIITHPHIIT .« o o v v v v vt et e e e e e e e e e e e e e eae s 164
Kamolov J.J. Panel-nurlanishli isitish tizimini turli izolyatsiya materiallari uchun hisoblash | 174
Maxmudov M.L, Sayfiyev H.O., Nurov S.S. Fotoelektrik batareyalar energetik parameter-

larini monitoring gilish uchun quyosh intensivligini kuzatish qurilmasi tayyorlash .. ....... 178
Tovboyev A.N., Tog‘ayev I.B. Reaktiv quvvat manbalarini o‘rnatish natijasida elektr
energiyasining sifat ko‘rsatkichlarini oshirishning baholashusullari . .................. 183

Barakayev N.R., Narziyev M.S., Talabov M.D., Jo‘raqulova M.O. Inkubatsiyalash jarayo-
nida parranda tuxumlarini 0‘z o‘qi atrofida aylantirish uchun sarflanadigan energiyani aniglash . | 191

Kypaes 3.Bb., Kypoonos M.Y., Aoaysoxuaos X.II. CoBpemeHHO€e cocTOsIHUE ITU(PPOBOI
00pa30BaTeIbHON CHCTEMBI BBICIIET0 00pa30BaHUs B PeCIyOJIMKe Y30€KHCTaH . . .. .. ... .. 196
Kyp6anos ’K.M, Kypo6onoBa M.JK, XoarypaeB X.K. Pa3zpaboTka MmareMaTHueCKOM

MOJIEJTM U3MEHEHHUSI CTPYKTYPHO-MEXaHUUECKHX CBOWCTB IUIOJIOB M OBOIIEH B mporecce cymku. | 201

Sharipov N.Z. Olcha danagining fizik xossalarini tadqgiqqilish . .. .......... ... .. .... 207
Sabirov U.K., Oqilov A. Sut mahsulotlarini saqlashning mikroiglim parametrlarini

intellektual boshqgarish tizimini ishlabchiqgish . .......... ... ... ... ... ... ... ... .... 211
Oltiyev A.T., Haydarova M.F. Tsukat ishlab chiqarish texnologiyasidagi an’anaviy shakar

xom ashyosini, novvot ishlab chigarish texnologiyasining qoldiq siropiga almashtirish . . . . . 220
ArtamypartoBa T.U., AxmenoBa M.b. CriocoOb1 TpUTrOTOBJICHHS O€3ApOAOKEBOro Xjeba . . . | 225
Xantos P.A., AxmenoBa M.B. IlpuMeHeHre MyKH U3 COEBOIO KMbIXa AJIs yJTydIICHUS
OEIIKOBOTO COCTABA XJTEO@ « .+« « v v ottt et et et et e e e e et e et et e e et e aene 229
PaxmonoB K.C., AramyparoBa T.U. AHTHOaKTEpULINAHAS AKTUBHOCTH HACTOEB U3
MIPSTHO-APOMATHIECKOTO PACTHUTEIBHOTO CBIPBS . & v o v vt et e e et e e e e et eeeee 233
IpmatoB O.C. Kunuiok xyKaJluk MaxCcyJ0TJIapUHU KalTa ulllall MUHUIEXHU. . . . . ... ... 240
Barakayev N.R., Uzoqov Y.A., Sadullayev S.X., Xolmuradov B.B., Axmedov A.G*.
Respublikamizda ekilayotgan bug‘doy don navlarini tahliletish .. .................. ... 247
HNoparumos P.P., Hap3ueB M.C., Kyanomena @.C., lllapunos H.3. Pazpaborka miana
SKCTIIEPUMEHTA MPOIECCa CTEPHIIM3ZAIIHI TUIOJOB M OBOIIEH . . . oo oo e e a 252




Muhammedova M.Q. Boldir-tovon bo‘g‘imi shikastlangan oyoq panjalari uchun ortopedik
poyabzal va ortezlarning konstruktiv tahlillari .. ......... ... ... ... ... ... ... ... ..... 259
Ataxanov A.K., Azizov L.R., Odilxonova N.O. Tiklangan tolalardan mexanik

texnologiyada notoqima matolar tayyorlash imkoniyatlari . .. ....... ... ... .. .. ....... 267
Muhammedova M.Q. Boldir-tovon bo‘g‘imidagi shikastlanishlarda tadqiqotchilar

tomonidan taklif etilgan ortopedik yechimlar tahlili. . . .............................. 272
Do‘stova F.X. Tikuv mashinasining taklif etilgan friksion muftasi konstruksiyasi vazifasi va
ishtamoyillari. . . ... ... . 275
Mapaonos C.J. Onpenenenue ypaOOoTKU HUTEH BOPCOBOI OCHOBBI ITPpU (hOPMHUPOBAHUN
KOBPOBOTO HBJICITHS. . . . o v v v e e e e e e et e e e e e e et e e et ettt an 279
Bedyrosa H.H. Esru maxcyc kuitumnapru Taiiépiama KyuaHuIaurad Tanadnapau
THAKIUTAHTHPHIIL .« ¢ oot v e et e et e et e et e et e et e et e e e e e e e e e e e et e e e e e e e aee s 284
Kurbanov F.A., Zarifova M.B. Jin arra tishlari ishchi yuzasiga ta’sir giluvchi kuchlar.... | 290
XampoeBa M.®., Myxamenxanosa C.®., Tyituues T.O. Typiu koHCTpyKIMsgaru
KO3MKYaJIU-TIaHKaIM OapabaHIapHUHT UDIOCTUKIAPHU aXKpaHIll )KapaéHUra Tabcupu . .. | 293
IHapnues A., HaBpy3oB H., Axmenos K., AAkyoos K. Nruu kamepanaru naxTaHuHT

JACTIA0KU OKUM XAPAKATH JUHAMUKACH. . . o\ o o v e et e et e e e e et e e e e an. 299
Ibrohimov L., Obidov A. Takomillashtirilgan toshtutgich kamerasida harakatlanayotgan

paxta bolakchasining shikastlanish holatini tadqig qilish. . . .......................... 303
XampoeBa M.®., Myxamen:xanosa C.®., Tyituues T.O. Typiau koHCTpyKIusIaru
KO3MKYaJIU-TIaHKaJ M O0apaOaHIapHUHT TO3aJIall CaMapadopJIUTUIra TAbCHPH . . . . . . . . . . . . 310
Typaues B.3., Pocynos P.X., Paiitumkynos 7K.K., [Tapaaes b.4. [Taxta unrutu

2JIEBATOPUJIA TACMAJIH JICHTAHUHT TAXPUOABUN M3TAHUTIUIAPH. . . o v v v v v e e e e e 315
Kymanusaszos K., Canomos A. [THeBMOMEXaHUK HUTUPYB jKapa€HUHN TaKOMUJLIAIITHPHII-

TaH caMapalii TEXHOJOTHACHHY MIUIA0 YMKAPHUIITa KapaTHITaH WIMUI TaAKUKOT UIITapu
1.1 1 1 319
Muhammedova M.O., Barnoyev B.E. Xromlangan charm tarkibini tahlil gilish va charm
chigindilarini gayta ishlash usullari . .. ... ... ... .. i 328

MycrakumoBa K.C. Anekcanap Cepreesud [lymkus Ba y30ek afabuéTu . . . .. .. ........ 333
Iaii U.K. HerpepriBHOE 00pa3oBaHue OMOIMOTEUHBIX CIIEUATUCTOB PecyOmmku

VBOCKUCTAH . . o ittt ettt et ettt e e e et e et 336
Mirzayev Sh.R, Eshchanov Sh.A. Issig-quruq iglim sharoitida sanoat usullaridan foydalan-

gan holda o‘rta gavatli turar-joy binolarini loyihalashning tamoyillari: Buxoro shahri misolida | 343
Xasanova S.Q. Fe’l nisbatlari tarjimasi muammolari vayechimlari .. .................. 348




MammnHocTpoeHne 1 SHepreTuKa

Science Engineering and Technology Vol. 9, Issue 11, November 2022. India, pp. 2-7.

4. Savina N.V., Myasoedov Yu.V. Tarqatish elektr tarmoqlarining ishlashida elektr energiyasini
yo‘qotish bo‘yicha tizimli tadqgiqotlar // IrGTU Vestnik. 2012. Ne 1 (60).142—148 bet.

5. Mavlonov J A., Mardonov D.Sh. “Rudani yanchuvchi tegirmonlarni elektr energiya
samaradorligini oshirish usullari” // Konchilik xabarnomasi. Ilmiy texnik va ishlab chiqarish
jurnali. — Navoiy, 2022. Ne 3.102-104 bet.

6. Tovboyev A.N., Baynazarov G.G., Jumayev Z.I. Bo‘lingan ferromagnit elementga ega bo‘lgan
uch fazali zanjirlarda uchinchi darajali subarmonik tebranishlarni tahlil gilish. Ilm-fan, texnika
va texnologiyalar bo‘yicha ilg‘or tadqiqotlar xalqaro jurnali. Hindiston, IJARSET mualliflik
huqugqi. Jild. 6,12-son, 2019 yil dekabr, 12229-12233-betlar.

7. Tovboyev A.N., Ibadullayev M.I.,, Murodov H.Sh., Narzullayev B.Sh. Yuqori kuchlanishli elektr
tarmoq va tizimlarida subgarmonik ferrorezonans. «Uzbekiston konchilik xabarnomasi» ilmiy-
texnik va ishlab chiqarish jurnali — Navoi 2020. Ne4 (83). 110-113 bet

8. Tog‘ayev L.B.,Tursunova A.A., Eshmirzayev M.A. Monitoring of overhead power lines.//
Problems and scientific solutions.Vol.6, Issue 4, 2022 Australia, Melbourne. 267-271pt.

Tog ‘ayev Islom Bekpo‘lat o‘g‘li — assistent. Navoiy davlat konchilik va texnologiyalar
universiteti “Elektr energetikasi” kafedrasi assistenti Tel.: +998977966636 (c), E-mail:
togayev.islom@mail.ru

Abdullayev Shuxrat shodmonovich — assistent. Navoiy davlat konchilik va texnologiyalar
universiteti “Elektr energetikasi” kafedrasi assistenti Tel.: +998914492618 (c), E-mail:
shuxrat.shodmonovich@ gmail.com

MYKOBWJI DQHEPT'USI MAHBAJIAPUJIAH 2JIEKTP DOHEPTUSICUHU OJIMLI A
KWYHMK TE3JIMKJMA DJEKTP TEHEPATOPHU JIOMUXAJIAI BA JTUHAMUK
PEXKUMJIAPUHU MOAEJUIAINTUPUII
Cadapos A.B., [Tupumos P.P., Caiipuaaunos K.J.

Byxopo myxanoucinuk-mexnono2us uncmumymu.

Annomayun. Maxonaoa dcaxonoa 6a pecnybaukamuzoa Kauma MUKIAHYEYAH 3Hepeusi MaHOaniapuoaw
Qoiioananuw  X03upeu Xonamu 8a PUBOICIAHUW UCMUKDOINAPY, Kyucu3 okumiapoa wamon ea mukpol OC
KYPUIMANAPUHUKE OAPKAPOp UWIAWUHY MABMUHIAWOA CamMapaoop 3IeKmp 2eHepamopiapHu mauiaul 6ytiuya
Mavaymomaap Keamupunean. Onexmp eenepamopuu aouuxanawoa Solidworks, umumayuon moden 6a OUHAMUK
pescumaapuny nazapui maoxux smuwioa Matlab/Simulink musumnapuoan ghotidanranunean.

Tasnu cyznap: snekmp 2eHepamop; AeKMPOMASHUM MOMEHM, MASHUmM MAauOOH, CMAmMop Yyi2amMiapuHu
10710Y34a 8a Y4OYPUAK Yaaus;, OUHAMUK MOO€I; INEKMPOMASHUT KYBEAM, dNEKMPOMEXAHUK MOMEHN.

MNPOEKTUPOBAHUE U MOJAEJIUPOBAHUE IMHAMUYECKUX PEXKUMOB
HU3KOCKOPOCTHOI'O SJIEKTPOI'EHEPATOPA IIPU ITOJTYYEHUUN
IJIEKTPOSHEPTUU OT AJIBTEPHATUBHbBIX HCTOYHUKOB DHEPTUN
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DESIGN AND MODELING OF DYNAMIC MODES OF A LOW-SPEED
ELECTRICAL GENERATOR WHEN RECEIVING ELECTRICITY FROM
ALTERNATIVE ENERGY SOURCES
Safarov A.B., Pirimov R.R., Sayfiddinov K.E.

Bukhara engineering-technological institute.

Abstract. The article provides information on the current state and development prospects of the use of
renewable energy sources in the world and in our country, the selection of efficient electric generators for the stable
operation of wind and micro-hydroelectric power plants in weak currents. Solidworks was used in the design of the
electric generator, and Matlab/Simulink systems were used in the theoretical study of simulation models and dynamic
modes.

Key words: electric generator; electromagnetic torque; magnetic field; star and delta connection of stator
coils; dynamic model; electromagnetic force; electromechanical torque.

Kaxonna suepreruka xaBhCH3IHIH, SKUIFM SHEPreTHK PECYpCIapHH TEXKail Ba aTpod-
MyXUT Myxodazacu OunaH OOFITUMK MyaMMOJapHU OapKapopJjallTUpHIIAA KaiTa THUKIaHAAUTaH
sHeprusi MaHOamapuaaH (oigananumaa amoxuaa 3bTHOOp Oepunmoxrma. Kaiita THkiIaHaguraxn
SHEeprusi MaHOamapu HSKOJIOTMK TO3a Ba OMTMac-TyraHMac Oyirannurd cababnu ymly sHeprus
MaHOanapuian camapanu (oigananuim puBoxuianu® 6opmokaa. XKaxon mukécuma 2021 nngan
2030 iiunraya 6ynraH gaBp/a UCCUKXOHA ra3jiapu Ba YMKUHIAWIApHU Kamuaa 40% ra kamMauTupui,
KaliTa TUKIAHaJAWraH »>Heprus MaHOanapuaan ¢oipananum yinymuHd 32% ra, sHeprus
camapagopiuruHu 32,5% ra OmMpUII peKaTAlITUPUITAHIUTUHUA XucoOra oscak [1], sHeprus
Y3IYKCU3JIMTM Ba WIIOHWIMWJIMTMHYU OLUMPAJUIaH IIaMOoJI 3HEPIreTUK KypuiIMallapHU amajluérra
YKOPUM STULIHHU TAKO30 3TMOKJA.

Xo3upru KyHJa KailTa THUKJIAHAgUraH SHepruss MaHOanapuaaH Qoljgananum Oyiinda
xaxonna Xuror, AKII, Bbpasunus, Xunaucton Ba I'epMaHus naBiatiapy €TaKUYMIMK KUJISIITH.
2020 inmnina KaiTa TUKJIaHAIWTaH dHEprus MaHOanapunan Goigananum Kypcatruaiapu 1-pacmaa
KenTupuiarad. byHna sHr karra KysBaT 895 I'BT Xuroil naBnatm Xuccacura TYFpU KEIHMILIUHU
KYpUILUMU3 MyMKUH [2].
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I-pacm. Kaxonoa Kaiima muknanaouzaun IHepeus manoanapuoan (oidananuui Kypcamauyiapu

KaxoHa aBTOHOM 3JIEKTpP SHEPTUACH UCTEbMOTUMIAPU YUYH MYJDKaJUIaHTaH MMacT O0CUMIIH
CyB Ba Ky4CH3 IIIaMOJI OKHMMJIapJa camapajop HIUIOBYH DHEPTeTUK KypUIMalapUHU HILIa0
YUKapUIlra KaTTa 3bTHOOP KapaTWiIMOKAa. YOy MYyKOOWJI SHEpPreTHK KypHIMajapHU KydcH3
okuMiIapaa Oapkapop HWIUIAIMHU  TabMHHJIANIAA KypwiMara KyJUIaHWIQIUTaH  JIIEKTP
reHepaTopJIapuHU TYFpU TaHJAIl Kepak €KUM Ky4uCU3 OKMMIIAPUHUHT V3rapuil TE3JIWrH, WUILIad
YUKUIAETTaH MYKOOWJI SHEPreTHK KypPHJIMaJapHUHT KOHCTPYKTHUB YiIdamjiapu HapameTpiiapura
MOCJIAITUPWIITAH SIHTH TypJard 3JeKTp reneparopiapaan ¢oigananum go3um. [llamon xamua cys

“daH Ba TeXHOJOTUsIAp TapakKuéTn”  NIMHii—TeXHUKABH sKypHAJI Nel/2025 165



MammnHocTpoeHne 1 SHepreTuKa

sHeprusicuian  ¢oinaganu® 5JIEKTp SHEPrusCHHU HIUIA0 YUKAPHUINra MYIDKaUIaHTaH, KUYHK
TE3JMKJINA 3JIEKTP TEeHEpaTop KypuIMalapHU SPATUIIHUHT HIMHA-TEXHUK EYUMIIAPHUA HIUIA0
YUKHII Ba Taakuk HTum OuiaH skopmwxaa F.G.Rossow, J.F.Gieras, A.Parviainen, A.Kallaste,
S.K.Reddy, K.C.Latoufis, V.Kaliyev, A.R.Dehghanzadeh, M.Eldoromi, S.A.Kim, J.C.Kappatou,
T.T.Hlaing, M.R.Minaz, B.O.Omijeh, N.Taran, S.S.Laxminarayan, W.Wang, J.H.Kim, P.O.Akello,
Y .K.Yadav myrymnanumrad. Maskyp TaIKUKOT WIUIApHUIA KAYUK AWITAHUIN TE3MHKIH DJICKTP
reHepaTOPJIAPHUHT TYPJIU KOHCTPYKUHUATIAPU UIUIA0 YMKUINO, acOCaH, FeHepaTOPIapHUHT CTaTOPU
Ky3faMac pOTOpPH Ky3FallyBUaH XoJlaTJa TaJKUK KHJIMHHO HaTWXKajgap OJHMHTaH. Yoy
reHepaTopJIapHU KUYMK aiJlaHuII Te3JIMKIap/a UIUIANl caMapaJopiurMHU OMIMPHUIIHUHT WIMUN
acoCJIapuHU UILIA0 YUKUII OYiinda TaJAKUKOTIIAp JaBOM STMOKJIA.

PecnyOnmkaMu3 sHepreTrKa TapMOKJIapua KailTa TUKJIAHAJAUTaH HEPrus MaHaOalupHuaaH
¢doiifanaHNIl MMKOHHUSTIAPUHN KEHTaWTHUPUI, SHEPrus TEKaMKOp TEXHOJOTHUSAJIAp acocuaa
TaKOMWUIAIITaH KalTa TUKIAHAJAWraH SHEpPrus MaHabamapu KypHIMajlapuHU HILIa0 YHKUII
103aCH/IaH  KEHI' KaMpOBIM 4Opa-TaAOupiap amajira OUIMpUINO, MyalssH HaTuxkajiapra
spummiMokaa. 2017-2021 immtapaa  Y36ekucToH PecryOnuKacHHM SHAja PHBOMKIAHTHPHII
Oyiimya Xapakariap cTpaTerusCcHia, KyMJIanaH, «...KalTa TUKIAHYBUM JHEPrUsi MaHOaIapuaaH
doiiaTaHUIIHN KEHTaWTUPHIL, UIUIA0 YUKAPUIIHUHT SHEPTUsl CUFUMUHHU KUCKapTUPHIL, KahTa
TUKJIAHYBYM 3HEPrus MaHOAJTapuHU PHUBOKIAHTUPHUII COXACHUJA WHHOBAIUS TEXHOJOTHMSUIAPUHU,
WIMHI-TEXHUKABUH UIUTaHMAJIApHU >KOPUM 3TUII Ba SHEPTUsS CaMapaJopiUTHHU OMIMPUIL...» [3]
Oyiinya MyxuM Bazudanap oenrunad oepuiras.

MuHTaKaMU3HUHT HSHEpPreThKa XaB(CU3IUTH MyaMMOJIapH MaBXKyJ XyIyAjlapuja Kaita
TUKJIAHAJUTaH SHEprust MaHOajapuaaH ImaMoil Ba CyB OHeprusicugaH  (QoijgaraHuniHa
PUBOXKIIAHTHPUII MYXUM axamHsaT kKacO sTMokaa [4]. Mapkasmamiran sHEpruss TabMUHOTHAAH
y30KJa JKOWJalllraH aBTOHOM JJIEKTP OJHEPrusiCH HCTEbMOIUWIAPU YUYyH MHUHTAKAMU3HUHT
UKJIUMUN [IapOUTIIapUra MOCIAIITHPUITaH mamMol Ba MUKpol DC sHepreTuk KypuiIMalapuHU
unutad YUKUII XaMmJla SKOPUH DTUIl OpKaId Ym0y XyayuiapJard WKTAMOUN, HKTHUCOIUMA
COXaJIapHU PUBOKIAHTUPUIITUMHU3 MYMKHUH.

WNnmuit TaAKUKOT UITUHUHT Bazudanapu:

— macT OocMMJIM CyB Ba KyuCH3 IIaMOJI OKMMJapuja OapKapop HIIUIOBYM BEPTHKAN YKIU
AJIEKTPOT€HEPATOPHUHT KOHCTpYKIMsACUHM Solidworks nakeruaa nolnxaant;

— Ky4CH3 OKMMJIapJia WIUIAll caMapaJOopiuTWHU OIIMPHUIIAA CTaTOp Ba pPOTOpU Oup-Oupura
HucOaTaH TeCKapy alJIaHTUPWIITaH X0JI yUyH TaJKUKOTIap YKTa3ull;

— anekTp reHeparopHuHT Matlab/Simulink makeTrnga UMUTAIIMOH MOJIEIMHU KypPHIIl Ba TaXJIAJ
KHJIUII,

— DJIEKTP T€HEPATOPHUHT TaXKprOa KypUIMACHHU UILIA0 YUKUII Ba CHHOBJIAH YTKA3HIIL;

— Typiu aWJaHWIl Te3MMKIapAa TeHEPATOPHUHI YMKHUII [apaMeTpIapuHUHT UMHUTAIMOH
MOJIETIH Ba TaXXpUOa-CHHOB HATHKAJIAPUHU COJUIITHPHIII.

JJIeKTP reHepaTOPHU JIoHuXaaam Ba Moae/uiamTupum. Kydcns oknMiapaa mamosn Ba
Mukpol' DC  oSHepreTuk KypWJIMaJTapuHU HIUIAIl  CAMAPAJAOPIUTHHU  OMIMpHUIIIA  YIIOy
KypuiManapia KYJUIAaHWJIaJWTaH >3JEKTp TeHepaTopiapHU TYFPU TaHJIAHUIIM JIO3UM. XO3UPIH
KyHIa mmamon Ba MUKpol DC sHepreTuk KypuiMmalapura yd TypAard dJIEKTp TeHeparopiap
KyaHniuO kenuHsAnTH. bynap y3rapmac TOk reHeparopiapy, aCHHXPOH I'eHepaTopiap, CHHXPOH
redepaTopiap. Kuuuk KyBBatinu mamon Ba MUKpol DC sHepreTuk KypuiaMmalapuia, acocaH, KyIl
KyTOJIM JOMMHII MarHuTiapJaH TalIKWJI TONTraH 3JIEKTp TeHeparopiaplaH QoiganaHum Oolnka
TypJaru reHepaTopiapra HuUcOaTaH KOHCTPYKIMSICHHUHT COJJIAJIUTH Ba KHYMK TE3JMKIapa
WA caMapaiopiury IOKOPUIUTY OUIaH YCTYHIUD.

2-pacM (a) ma snektp reHepatopuu 3d kypuHuIM, (0) Ja reHepaTop CTATOp YyJIFaMUHHUHT
yJIaHUII YCYJH, (C) TeHepaTop poTOpMIa MarHUTIApHM >KOWIAIlyBU Kypcatuirad. byHna cratop
xap Oup Qaszacuna 4 Ta yynramMu MaBXKyA OYnauO, yu ¢azaiu 101y34a ycylauaa ylaaHraH. DJIEKTp
reHeparop poropuaa 16 xypT KyTOIM JOMMHI MarHUTIAp YpHATHITaH [5].
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== == F ==

T ¢) cenepamop
b) cmamop uynzamunune POMOPUHUHZS MAUKU
a) 2eHepamopHune yMymui Kypuruuiu VAQHUWL cxemacu KYPUHUWIU

2-pacm. Inekmp 2eHepamopHunZ My3uiuuiu

l-xanBanma wunula®d YMKApUIAJUraH CTaTOp Ba POTOPH TECKapH aWllaHaJuraH 3JEKTp
IEHEPATOPHUHI TEXHUK IapaMeTpiapd KeATUpWIraH. YOy TypAard 53JeKTp TreHepaTopiap
XO3UPIy KyHJa MacT oKuMiapja uuutaiaurad mamos Ba MUKpol EC KypuiManapuaa KyaiaHuino
KEJTMHMOK/IA.

1-xagBan
CraTtop Ba poTopu TecKapH aiiJIaHAJUIaH YJIEKTP reHePATOPHUHI TeXHUK NapaMeTpJiiapu
Howmunan xyBBatu, (BT) 600 | butra yynramaaru ypamiap COHH 200
Uynramiiap cOHU 12 ‘l}/nFaM cumuuHT (I19T-15) ) 0.87
KYHJIaJIJaHT KECUM F03aCH, MM ’
®dazanap coHu 3 Potop Tamku nuamerpu, MM 220
JlonMuii MarHUTIAPHUHT XKy (PT 16 Marsut Ba cTaTop Opacuaaru 15
KyTOJap COHU XaBO OPAJIMFU KEHIJIUTH, (MM) ’
Manrutnapaunr (NdFeB, N48) 40x1
. Potop nuku nuamerpu, MM 80
yiuaMu, MM 5x10
JlonMuil MarHUTJIADHUHT MArHAT 1,25- | PoTopHuHT MaTepuanu Ba [Tynar
MaiI0H UHAYKLHUsICH, Tu 1,3 KATUHIUTH, MM 10
JlouMuii MarHUTIapHUHT MAarHUT 955 JlouMuii MarHuTIapHUHT 1.12
MaJIOH KywIaHrauiauru, KA/m Maccacu, Kr (32 qoHa) ’
CTaTOpHUHT TallKU AUAMETPH, MM 250 | PoTOopHMHI MaccacH, KT 3
CraTopHUHT HYKH 100 CratopHUHT yMyMui ’
JaMeTpu, MM MaccacH, KT
Crarop KaauHJIUTH, (MM) 18 UysraMJIApHUHT YJIAHUIIN H0JI1y34a

OHeprus CEeKTOpHAa MaTeMaTUK MOJEJUIAIITUPHIN, XaTTO SHT OJMI Ba KEHI TapKajiraH
KypujMajap XaM KaTTa XapakaTJIapHH TeXallra Ba MaxcyJaoT CU(PAaTUHU SXIIMIIAITa 0JIM0 Kelaau.
JlolinxanamTupuiaran oOO0BEKT KaHYaIMK Mypakkad Oynca, yHM ¥YpraHum Ba spaTuiiia
MOJICJTAIITHPUIIIHUHT YPHH, KOMJIa TAPUKACHIA, ITYHYATUK MyXUMPOK OYI1asm.

Xap KaHIail 3JIeKTp MAIIMHACUHUHT, Xap KaHJIail AacTypHil TAbMHHOT TYIUIAMUJA TaKIuM
STUAUINM  ymlOy MallMHAHM TaBCU(IIOBYM TEHIVIaMalap Ty3WII Ba XUCOO-KUTOOJIApHU
CoOLAaNalITUPUII y4yH Oab3u TaXMHUHJApHU KUpUTHII OwunaH Oomwananu. Ulynnait xkumuo,
KapaCHJIapHU XapaKTepJIOBUM Ba Xap KaHOall KoopJWHaTa THU3MMHUTAa OOFJIaHTaH SHTHU
kod(purmenTIap OpKalM MAaIlMHAHUHT XycycusTiaapuHu (y4 ¢a3zaad TH3UMHHUHT Xap Oup
O0oCKMYMJa OKHM, OKMM Ba Ky4WIaHWII) TaBCU(DIOBYM Y3rapyBumiapHu wudonaanad, CHHXPOH
MaluHaHUHT AuddepeHran TeHrIaMaJapuHIHT JaBpuil KodhPuImeHTiapyu HyKoTHUIaau.
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Beprukan ykiau 1OMMUNA MarHUTJIapJaH TaIIKWI TONTaH 3JEKTP FeHEPaTOPHUHI JHUHAMHUK
MOJICIIMHU MozeutamTupuiaa d Ba q YKIU SKBUBAJICHT aJIMAIITHPHUII CXeMacHu1aH GonganaHaMus.
['eHepaTOpHUHI JWHAMUK MOJENU 3-pacMia KypcaTWIraH TEHIVIaMajapHu KyJjulaml OuiaH
coaIaIITUPUIIT MyMKHH.

(I)Lqi
R L, oLdy la ,R,-‘ , Ly Cq
‘—
|l
WY py
O
a) K Yku Oyiinua 0) 1 YKu Oyiinua

3-pacm. Feuepamopnunz IKeueaienm cxemacu

Jloumuii MarHuTiaapJaH TAIIKWI TONTAaH CUHXPOH IeHepaTopiapia CTaTop uylFamMuaa BakT
JTaBOMUJA XOCHJI OYnaauran KyWwIaHHII TeHriiamacu [6,7 8]‘
, (1
U, =R.iy +Lg J-+ wlyiy + wilrpy,
Yu ¢azanu gouMuii MarHUTIApJaH TAIKWJI TOMNTaH TEHEPATOpAaH OJIMHAJIUTaH
AIIEKTPOMArHUT KyBBaTHU XHUcoOmall Kyiuaa kentupuirad udoaanan anukianamm [9,10,11]:

3 . .
Pa = ;m[lp]l}l + [Ld _quld]lq ’ (2)
KydT kyTbnap conu p 6yiran reHepaTOPHUHT SJIEKTPOMEXaHUK MOMEHTHU Kyhuaaru udomaa
opkayim anukanaau [12,13]:

3 -
Ma = ;p[lp]l}l + [:Ld - quld]lq > (3)
OyHna Wpy— MarHuT okum, BO.
\'I?EQ
Wpnm = ) @)

L]
DJEeKTp TeHEePaTOPHHUHT CTATOp Ba POTOPH TECKApW aiJIaHTaHIAard dJIEKTPOMArHHUT TE3JTHK
Kyiunaru udojia OpKajiu aHUKJIaHaIu:
w = p(mul + mr«[f) ’ (5)
OyHaa P — Ky(T KyTOJIap COHH, &,y Ba ,,» TEHEPATOPHUHT CTATOP Ba POTOPUHUHT
aiilTaHMa MeXaHUK TE3JIUKIIapH.
['eHepaTOPHUHT AMHAMHUK MOJEIUIAIITHPUIIIATH WHEPIUS MOMEHTH KyWuaard udojanaH
aHukiananau [14,15]:
JS =M, — M, ko, , (©)
OyHza ] —poTop MacCacHHMHI HHEpIUs MOMeHTH Kr'M”, M, Ba M, reHepaTOpHUHT MeXaHMK
Ba 3JeKTpoMarHuT MomeHTiapu, H-m; k — umkananwm kosdduumentn, w, — reHepaTOPHUHT
MeXaHUK Oypuak Te3JIUTH, pajy/c.
Crarop 4yiaraMu UHAYKTUBIUTMHU Xucobnam [16,17]:
d yxu Ba q Yku 6yitnua

1 Nky.2 (Ri-Ri)
Lg = mup—-(—" kx) kg
s : (7
Nky 2 (B3 R,]
Ly = mito s (5% ke,

Oynna N — Outra uynrammaru ypamiiap conu; Ry — cTaTOpHUHT Talky auaMmeTpu, M; R, —
CTATOPHUHT WYKH JHaMeTpH, M; P — Ky(dT KyrOmap conu; k., —crarop dymraMuHH TYIIUPHII
kod(urmentu; m — ¢aszanap cCoHU.
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JlonMuii MarHUTJIIApHUHT CUPT KOH(QUTypanuscu yuyH d Ba q YKIapuaard SKBUBAIEHT XaBO
opanuFu Kyiuaaru udoganap opkainu aHukmanaau [18]:

. g' =2[(g+05t,) kg +
CTaTOp Y3aKCU3 X0JIaT yuyH f Hrrec” | (8)
g, =2(g+ 05t +hy)

Arap MHpee ¥ 1 TeHr OYynranaa JOUMHUNA MarHUTIAPHUHT CHUPT KOHQUTYypanusicu
kg = kgg = 1 kaOyn kumamu3. Yuzaa d Ba q YK1apaaryu SKop peakuuscu MHIYyKTUBIUIY KyHuaaru
copanalTupuiIrad udoara Keaaau:

hm

1
Ld=Lq=n1|"|‘I};'( e s

I'eneparop uynrammapuna xocun Oymamuran OJFOK  kyimparn Oornmuiymk — Ouian
anukna"agy [19,20]:

R ©)

Ey = V2nfpNk,, P, = V2mnNk, B_(R] — R3), (10)
OyHma ¢'¢, — Maruut okuMm, BO; B, —maruut unpyknus, T, f — gacrora, 1/c.
4-pacmaa Matlab/Simulink maketuna cratop Ba poropu Oup-Oupura HucOaTaH TeCKapu
allTaHaUTaH ICKTP TCHEPATOPHUHT MAaTEMATHK MOJICIH WIUTA0 YMKWIrad. IMATAIMoOH Mozaenaa
Ug=Uy=0 Oomnanfuy mapt KUpUTUIATH.

.

M3

o e 1 e o, [
= — 1]
| <t L=
e =
st 2
&[] [ 7

4-pacm. Matlab/Simulink muzumuoa rnekmp zenepamopHunz Kypuizan UMumayuon mooeau

Hatmxkanap. 5-pacMaa HMKKHTa 3JIEKTp TIEHEPATOPHUHI KUMMATIapU COJIMIUTHPUITAH
rpadukiapy kentupwirad. bynaa OupuHuM reHepatop cTaTopH Ky3FajaMac poTOpH aidjlaHTaH X0

25 * - 600

[=—1—12] [=—1—2]

500
20

400
15

. Hm
,Br

300

10
200

100

0 10 20 30 40 50 0 10 20 % 40 50
t,c a) t.c 6)
5-pacm. Hkku mypoazu 3n1exmp 2eHepamopHunz OUHAMUK PeHCUMOA2U KUILMamaapu-
HUHZ conumwmupuw 32pu wuzukrapu: 1 — cenepamopnune cmamopu Ky3eaimac xoaiam-
oazu YuKuw napamempiapu Kypcamauyiapu, 2— 2enepamopHure cmamopu a pomopu
oup-bupuea Hucbaman meckapu AUIAHMUPULLAH XOIAMOA2U YUKUWL NAPAMeMPAapu
Kypcameudiapu
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y4yH, UKKHHYM TE€HepaTop CTaTop Ba

pOTOpY TecKapH aillaHrad XoJI y4yH il

YUKMII ~ TapaMeTpiapd  XUcoOiIaHuO or

COJMIUTHPWITAH. 5-pacM (a) rpadukia oo

FOKOpUJA KEATUPUIITaH XOJIaTiap Y4YyH i

CTAaToOp dyJFAaMHAa XOCHI Oymaguran & *0°f

AJIEKTPOMArHUT MOMEHTJIAPHUHT 250 -

COJMIITHPWITAH KHiiMaTiapu 200 -

KEJITUPUJITAH. bynra Kypa 150+

TCHEPATOPHUHT CTaTOp Ba POTOPHU 100

TECKapy aljaHTaHJ/la, CTATOPHUHT CaJT sl

UILIAN Ky4WIaHWIIA TeHEePaToOp CTaTOpU . : : . ; ;
Ky3fajiMac pOTOpPH alJlaHTaH XoJjra ’ ) " - ”
HucOatan 10% omranu aHuUKIaHIU. S-  7-pacm. Huna6 wukunzan anzu mypoazu snekmp 2ere-
pacm (6) rpadukaa WKKATA  PAmMmOpPHUHZ MeXAHUK OYPUAK Me31Uu y32apuiiuHune
TeHEePaTOPHUHT DIIEKTPOMArHUT  9JIEKMPOMAZHUM KYy66am2a 002NUKIUK IZPU YUSUSU

KyBBaTH KUHMATJapu COJHUINTUPWITaH. ByHra kypa reHepaTOPHHHI CTaTOp Ba POTOPU TECKapu
alllaHTaH/a, TEHEPATOPHUHT JJICKTPOMArHUT MOMEHTH Ba JJICKTPOMArHUT KyBBaTH T'EHEPATOP
CTaTOpH KYy3FalMac pOTOpHW ainmanraH xonra HucOartan 20% rava omraHud aHuUKIaHAd. YOy
YUKW TapaMeTpuHu xucobmnama (2) udoganan ¢hoimanaHmwiy.
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6-pacm. Hkku mypoazu r1ekmp 2eHepamopHunZ OUHAMUK PeHCUMOazu
KUUMAMAGPUHUHZ CONUWMUPULL IZPU YUSUKIAPU

6-pacMzia MKKM TypJaru 3JeKTp T'€HEpaTOPHUHI JUHAMHUK peXumiaaru ¢asza Toku (a) Ba
Ky4JIaHuIH (0) KHMMaTIapUHUHT COJIMIITUPHIL STPU YM3UKIApH KeATUPHITaH. byHna kypummmMus
MYMKHUHKHU T€HEPATOPHUHT CTaTOPH Ba POTUPH OMp-Oupura HUcOATaH TeCKapH ailllaHTUPHIITaHaa
(aza KywIaHUIIM Ba TOKUHUHT KuiiMaTiapuau 10% raya ommpuIn MMKOHHTa 3ra 0y1ap SKaHMU3.

7-pacMa WIUTa0 YMKHUITAH SHTH TypIard dJIEKTP TeHepaTOPHUHT MEXaHHUK OypUaK Te3JIUTH
Y3rapUIIMHUHT JIEKTPOMArHuT KyBBaTra OOFIMKIMK OSrpU  YU3WFM KenTtupwirad. byHna
reHepaTOPHUHT MeXaHWK Oypuak Te3nuru 24 pan/c O6ynarania 371€KTPOMarHUT KyBBaT MaKCHMall
500 BTra spunmimmHu KypUIIMMU3 MyMKHH.

Taxpuda Taakukotaapu. FOxopuaa kentupwiran 1->xagBania KeITHPUITaH MablIyMOTIap,
Solidworks noiuxanam makeTugard TeHEPATOPHUHI KOHCTPYBTHB MakOys Viauamiapu Ba
Matlab/Simulink makeTuga MoOASIIAIITUPHIITAH HATH)KaJlapra acocaH CTaTop Ba POTOpPH Oup-
Oupura HucOaTaH TeCKapH ailaHaJUraH SJIEKTP TEHEPAaTOPHHHI Ta)kpuOa HaMyHacH HILIA0
YUKW,

8-pacMza DJEKTp TEHEPAaTOPHUHI CTAaTOp 4YyJIFaMJIAPUHU TaW€piaml TEeXHOJIOTUsIapu
KeITUpWITraH. ByHa ctaTop dynFamilapyHU 0JITy34a Ba yuOypuak yJjail UMKOHUATIAPH MaBXKYy/.
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8-pacm. Inekmp zenepamopuunz cmamop KuCMUHU mManépaaul Uaapu

9-pacMza 3J€KTp T'€HEPATOPHUHI KUCMHUHHU Talépiall TEXHOJIOTHUSAJIApU KEITUPUIITaH.
byHna reHepaTOpHHMHI pOTOpHJA Kapama-Kaplid KyTyOJau JOMMHUII MarHumiap TapTud acocuiaa
KoWmamTupwirad. JloMMuid MarHUTIap poTopra UIyHAAW >KOMIAIITHPUITaHKM OyHIAa MAarHHUT
MaiiioH 6up MebEp/ia MaKCUMall TapKaJUIIN TAbMUHIJIAHTaH.

9-pacm. dnekmp zenepamoprunz pomop KUCMUHU Maiiéprawi uwnapu

10-pacmna wnma® YUKWITaH 3JEKTP TeHEpaTop yCTHUIAa YTKa3WiaaéTraH TaXphuOa-CHHOB
UIapu KenaTupwirad. Taxpuba-CHHOB WILIApU MKKU XOJaTAa YTKa3wiau. bupuHum xonataa
TCHEPATOPHUHT CTAaTOPH KYy3FaiMac, MKKHHYHM XOJIaT/[a T€HEpaTOPHUHT CTAaTOp Ba POTOpU OHUp-
Oupura HuCOATaH TeCKapu alIAaHTUPHWITAH XOJ Y4yH Taxpubanap yTkazunau. Taxpubanap Typiau
alIaHUII Te3MKIapuia oiu0d Oopuano, HaTWXKaIap €3U0 OJTUH/IM.

—c T —

— — -

10-pacm. Hwnaod yukunzan 3n1eKmp 2eHepamop ycmuoa ymKa3uiaémean
mascpuoda-cuHos uwnapu
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11—paCMz[a HMUTAIIMOH MOJACIT Ba OJOKCICPHUMCHT HaTWIXXAJIapHU COJUIOTUPHUIT 3SI'pU

YU3UKIApU KeNTUpWiIraH. HartumxanapHu MOHAHAJIUTHHUA OaxoJialiia KOppelalyuoH TaXJIuilaH
dbornanmanmiau. bynra kypa koppenanus koddgdunrentd R=0.97 ra TeHrnmuru aHuKJIaHIu.
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11-pacm. Hmumauuou Mmooen ea IKCnepumernm Hamu)dcajilapHu cojiuuimupuii
epu wusuKaapu

XyJoca.
Kaxonna kaiiTa TUKIaHYBYM SHEprus ManOamapuaaH (QoHmaIaHuIl TAAKUKOTIAPU TaXJIIN
HKOJIOTUK MyaMMOJIApHH OapKapOopJallTHPHUII, SHEPTUs pecypclapuHU TeXall, UKTUCOIUM Ba
WKTAMOMH  COXaJlapHU PUBOXJIAHWIIMIATA MYXHM CTpaTeTWK HyHanumuiapiaH Oupu
SKAHJINTHHU KYpcaTIu.

Mapkasnamrad SHeprus TabMHUHOTHAAH Y30KIa JKOWJIAIITaH aBTOHOM DJIEKTP JHEPTHUSICH
UCTEBbMOMUMIAPHU HMKJIUM LIAPOUTIAPUra MOCTAIUTHPWITaH, Ky4ucH3 OKHMJIapJa camapajop
unuioB4M mamon Ba Mukpol' OC Kypunmanapuaas (oinasaHuil OpKaiu y3IyKCH3 Ba UIIOHWIN
JIEKTP SHEPrHsicH OMUJIaH TabMUHJIAIT MyMKHUHIIUTH YPraHUIIH.

Hlamon Ba Mukpol DC KypwiMaimapuHH  KydcH3 OKUMIIAp[a HIUIANI CaMapaJopiIuruHU
OLIMPUIIJA KUYMK aWJIaHUII TE3JIMIHra sra cojaja KOHCTPYKLUSUIM DJIEKTP TI'eHepaTOpHU
noiuxanamaa Solidworks, UMUTaIIMOH MOAENM Ba NMHAMHUK DPEXKUMIIAPUHU Ha3apud TaJKUK
srumaa  Matlab/Simulink  tusumnapunan  goimananumnnu.  Mnouta®  YMKWITaH — 3IIEKTP
TEHEPATOPHUHT CTaTOp Ba POTOPH OMp-OMpura HHCOATaH TECKapH aiylaHraH/]a, TeHEPATOPHUHT
9JIEKTPOMArHUT MOMEHTH Ba JJIEKTPOMArHuUT KyBBaTH I'€HEPATOp CTaTOPHU Ky3FalMac pOTOpU
aitnanran xoira Huc6atan 20% omraHu aHUKJIaHTaH.
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