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BYPYAK TE3JIAHMII JATYUTHN

TOILIKEHT UPPUT'ALTUA BA KULIIJIOK XY)XKAJTUT MHU
MEXAHU3ALTHATIALL MYXAH/IUCIIAPU HHCTUTYTH

MUJIJIMHI TATKUKO YHUBEPCUTETHU

“Onexmpomexnuka ea mexamponuxa” xageopacu

70810502 — «Cyg xyarcanueuoa Smart(unmenekmyan) yiuau musumiapu 6a
acooonapuy MYTAXACCHCIIUTH

2-EOCKHY MATHCTPAHTH TAJOHMYPO/JAOB APCIOH

KHPUIII.

bypuak meznanuw oamuueunune Koncmpyxyuscu maxaugh xuiunean. Haszapuii
acociaul Keimupuieau, y32apmkud QYHKYUACUHUHS AHATUMUK UDoOacu OaUHEAH.
Vieapmxuu ¢pynxyuscu uuzuxnu. Jlamuux 2enepamop muniu 616, mawku 1eKmp
MaHbanuHne 3apypamu UyK. Jamuux KOHCMPYKYUACUOA OPUSUHATL JIeHMATU UWAPHUD
Kyananunean. Acocuil yzeapmupuus MacHUmModeKmp xycycuamod. Jlamuux amanoa
KeHe — KVIIAHUAUWMUY — MYMKUH, MACANAH, QUIAHYSYU  GANIAPHUHS — AUIAHULL
MeopaAHUAAPUHU YIUAUL VHYH.

Kanum cyzanp. oamuux, Oypuax mesiaHuul, WApHUp, UHEPYUOH Mdaccd,
9NEeKMpP CUCHAL.

Mexanuzmnapnune  KCnepumenman — U3IAHUWIApUOA  Kamop  Xapaxam
napamempiapu Hazopam KUIuHaou, Yiap opacuod KUHeMamux 3aHACUPHUHS aloxuod
36€HONAPUHUHE ME3IAHUUU MYXUM YPUH MYMAOU.

Uneapunanma 6a aiinanma 36eHONAPHUHES ME3NAHUUWUHU VIYAUWOA OUpIamyu
V3eapmkuy cugamuoa 22Uny8uu daemMeHm OUIaH AXIUm OYiean UHepyusiu Maccaoan
Qovioananunaou. Huepyusiu maccanume cundicuwiu unoykmus [1], cueum [2],
asmomeobpanuwiiu [3] 6a macnHumosnekmpux [4] yzeapmxuunapoan gouoanraHubd
Kato KUIUHAOU. YiapHuHe opacuda MAcHUMOIIEKMPUK — Y32apmKudiap Kamop
agzaniukiapu OUNAH XAPAKMEPIAHAOU, XYCYCaH OVHOAU UKKUNAMYU Y3eApPMKUYIU
0amuuK 2eHepamopiu munea meuwiau 6yaud, aloxua 21eKmp mavMuHomu maiad
KUIMAtiou.

Maeoicyo  Oypuax meznanuwi Oamuukiap KOHCMPYKYUSACUHUHS —MAXIUIU
Kypcamaouxu, yiapoa UKKUma Kamyuiuk Masicyo:

—)532apm1<uwzap xapakmepucmurkajlapuHuHe HOYUSUKTUTIUCU,

— yzeapmupuwi  QyHKyusACUSA OUpIAMYU  V3APMKUYHUHE DPE30HAHC YACMOMAcCU
mavcup Kypcamaou.
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Maegawcyo oamuukiap KOHCMPYKYUACUHUHS KYPCamub Ymuiean KamM4uiukiapu yuios

AHUKIUSUHU 4e2apanatiou.
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1-pacm. Ilepexoonueu euub onunean xonoa KOPUOAH KYPUHULLU

Maeowcyo koncmpykyusnapHune Kypcamubd YmuieaH KAMYUIUKIAPUOAH XO.U
Oynean Oypuax mesnanuul OAmMYUSUHU Apamuul OyUuYa acocull MexHux eqyumaap
maxnugh kunamus. JJamuukHune MOHmMaicu yyyH acoc 6yaub kopnyc 1 xuzmam xuiaou.
Kopnyc  mpybxanu  koncmpykyusioan mauépaanean  0yaudb, MamepuaiHuHe
yemapuoacu KUCMu oaub maulianud, cekmop KypuHUmuoa Koa0Upuieam:

— 1wKopueu 2 éa nacmku 3 (6y epoa uuzmaea kapab opuenmayusi OMUHAOU);

— J2UNYBUU DNIEMEHM CEKMOopIapu, WKOpucu CeKmop 4,'

—  UKKULAMYU Y32apMKU4 CeKmopu, NACMKU ceKkmop 5 épodamyu @OyHKYusHu
baxcapaou, Xycycan yHUHe Xucoouea 22Unys8uu d1eMeHm MAaxKamiaHuul sHcounapuea

AKUHTIAWULW 84 XABPCU3 XUZMAM KYPCAMuul UMKOHUAMU OYIa0U.
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Unepyuon macca, ynu mebpamnysuu cucmema OUNGH YXuauliukoazu oaiauc oeo
amaiumus, ean 6 eéa xanom [ Ounan Xocun Kunumean. Bannune ypma xucmuoa
YUIUHOPUK Oazasuil 6enbo2 6a KAHOMHU MAXKAMAAW YYVH PA3BAIbYOEKA YCYIU OUNAH
KUpKUiean pacmouka oadicapunean. Ban yemnapu keadpam kecumiau 0yaud, yHea
J2UNLYBUU  DNIEMEHMHU MAXKAMAAW Y4yH pe3v0aniu mewukiap manépianea.
banancnune xanomu macma wakioa 6yaub, AUCAU  MASHUMYMKA32UYIU
Mamepuanoan mauépraneaunu. Kanomuune oup yemuoa MasHUmiu cUcmema Xocui
KUIUH2AH, d UKKUHYU MOMOHUOA ICA YH2A MOC 0UPIUK 8 ypHamuiean (npomuso-eec).
Maenum cucmemaea masnumymraszeud 9 6a YKuti MAZHUMIAHYSYU MYPMmMa OOUMUU
maenum 10 kupaou, 6yHOa UKKUmMa mazuum KaHomoa 7 MaxKamiaueau (e1umianean),
a OowKa UKKUMACU 3Ca UKKU MUPKUW XOCUN KUIUO  MmacHum ymkazeuuoa 9
ypuamunean. Maenumaap wiyHOQU HCOUNAWMUPULAOUKU, MASHUM MUPKUUULADOA
(3azoprapoa) macHum uHOYKYUsi BeKMOpaapu mypau uyHaiuuoa 6yiaou. Tavkuonau
HCOU3KU, Kanom 7 6a MacHumymkazeuy 9 mamepuanuHuHe HUCOUli MAacHum
CUHSOUpY8UaHIUcU2A Mmanabnap MUHUMATL, YYHKU OamMyuK uuiab mypeaHuod
Mmupkuwapoa (3azop) macHum OKUMIApu UyHaiuwiapu yzeapmauou. Jloumutl
Mmaeuumaap mamepuanu cugpamuoa niamunaxcoan (InK76 éxu IlnK78) gotioananuw
maxcaoea mysogux o6yraou. Macnumymraseuu 9 6a ynea moc oupiauxk 8 xkanomea 7
3axnenkanap OUNaH MaxKamiaH2an.
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2-pacm. 1 pacmnuu A-A Kupkumu

Dnacmuk 36eHo, Yemaapuoa MAaxKamiaul yyyH mewuxiapu 0ynean, mypmma
mexuc npyxcunanapoan 11 ubopam. Xap oOup npyscunanap sxcygpmiueu — oup
MeKUCIUKOa ducourawearn 8a oup momoHudan eunmaap 12 époamuda eanHuue 6
K8aopam Waxiiu OyMu yuuoa MAaxKamianean, OOuwKa momonuoar ca eunmuap 13

http://www.newjournal.org/ Volume-21_Issue-1_January 2023


http://www.newjournal.org/

JOURNAL OF NEW CENTURY INNOVATIONS

époamuoa 2 6a 3 cekmoplapHuHe Moc Kuppaiapuea maxkamiaweau. llpyscunanap
orcymaueu scovinawmmoa yzapo 90° xocun xunaou. Ymyman oneanoa npyscunanap
macmanu 22unyeuu (Nacmuk) WapHup Xocunl KuiaeaH. MKkunamyu yzeapmkuy
mapxubuea, KOpuoa Kelmupuiean MAsHum CcUucmemMaoan mawkapy, meKuc
Kapkaccuz ougunap (ukkuma cumea ypanieaw) asnekmpomacHum 2aimax 14
Kkupumunean. Famnmax O-kypunuwinu waknea 2ea Oyaub, MacHUm MUPKUULIAD
(3azopaap) 30nacuda icounawiean 6a OANAHC AUIAHUWL VKUed HUCOAMAH paoudl
oynean ukkuma Oyamaoaw ubopam, a OOwKa OYIMAIAp MeXHON0SUK HYKmau
Hazapuoax Oadxcapunraou. YHuHe mauépranuluHuHe oup eapuawmu Kyuuoacuua
oynaou. farmaxnu yununopuk kapkcea ypanaou, 6ynoa ymkazeud cum Kieu (1ax)
ounan xonnanaou. Keviun eanmax mexHoIO02UK KAPKACOAH KHAM» X0aamuod edud
ONUHAOU 6a manab KUIUHeAH WAKIed Mywupuiaou 6a Kypumuiaou. tammax
KYPUCAHUOAH KeUuuH sXaum Kammuk oemas xoauea Keiaou. Farmaxuu maiéprawoa
yyneam cumu cugpamuoa aax usonayusiau muc cum, macaian 119J1 éxu I19B mapranu
CUM ONUHUWMU MYMKUH. DlleKmp earmax 4 cekmop no2ouacuoa niawkaiap 15 ea
sunmaap 16 éocumacuoa MaxKamiaHaou.

Jlamuuknune wwuu xaxcmu, xopnycuea 1 eummaap 19, 20 époamuoa
MAXKAMAAHAOULAH, UKKUMA Koca wiakiuoaeu demainap ounaw énuneawn. FOxopueu
oemanv 17 - ynacuu — OamuuKHU U3NAHUW 00beKmMU OUNAH VIAHUWMU VYYH XUSMAM
Kunaou. Ilacmxu oemanv 18 — mox onuw Konkacu — munasuil Xaikaiu moxK ojacuyHu
20 maxxamnaw yuyn myaxcanrianaou. Toxoneuu (TokocveMHUK) KY32aaMac wemranap
Ounan  KOHMAKmiauyeuu  Mawiku  J1eKmp  YMmKA3yeuu  Xxaakacu  0yaeaH
INEeKMPUBONAYUANU 8MYIKAOaH ubopam oyraou. Toxonreuy XaiKacuHune uyKu cupmu
ounan snekmp 2armaxnune 14 WU ea Wo cexyusnapu d6unam snekmpuk 0021aHuul
MOHmMadiC cumu eocumacuoa, macaian kopnyc 1 uuuoa enumnanean MIIIIB- 0,12
cumuoa, amanea owupuiaou. Moumasic cCumMuny 8a eanmak ypanean CUMIApU YUUHU
nameanonawl YuyH KoHmaxkm masudiapu 22 eéa niauxka 15 gyananunaou.

HHamuuxnune y3amuw @yukyuscunu anuxianimus. Pean xoncmpyxkyusoa mexuc
NPYJICUHANAp Maccacu OalaHc Maccacuoan auya Kam Oynaou, wy cababau
APYAHCUHANAPHUHS UHEPYUACUHU XUCO0O2A OIMALLMU3.

Huepyusnu osrcucm 6a snacmux ocmaoan ubopam Oupiamuu y32apmrud y4yH
MOMeHmaap Kyuuoazu xapakmepiu Oyiaou:

M, = De;
(1) Mm = h@’

0y epoa: Me — npysjicuHanune mukianyeyu MOMeHmu,
Mm — uwkananuw momenmu (xagonune Kapuuiueu);
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D — npyosrcunanapuune kammuxnueu |
h — romwor uwkananuw xosgpuyuenmu;
— MOC pasuuioa 6aiaHcHuHe 6ypuaKiu oeuuu 8a Oypuax mesiuu,

bupnamuu yseapmruuea ynuanaémean mesnanuuioan 103a2a Keieamw MOMEHM
Mavcup Kypcamaou:

M(t)=1E(t),
2)
6y epoa: | —banancrhune unepyus Mmomenmu,
E®) — ynuanaémean meznanuu.
by momenm (2) mavcupuoa oanancumume xapaxkam meHeramacu Kyuuoacu
KypuHuwoa oynaou:
Ip+hp+Dp=M(t).
©)
by menenamanu (3) bowxava E3umumus MymMKun:
P+2Pp+w; =M (t)/ 1,
(4)

0y epoa: OANAHC-21ACMUK 36€HO CUCMEMACUHUHE YUKIUK (00UpasUll)
yacmomacu;

gt
21 — CYHUW KO3 puyuenmu.
M(t) momenm mawvcupuoa bOanancnune xapakamianuui Xapakmepu CyHUuUL

Ko3ghpuyuenmu Bounan anukianaou.

. <
Aeap kam cynuw ro3ppuyuenmuoa (ﬁ ﬁ_.])) cucmemaza me3naHuL

& . .. .
cakpawiu mawvcup smca ), cyuyeuu mebpanyeuu ycapaénea sea Gynamus. Yuume

yacmomacu Kyuuoacu Kypuruuioa oynaou:

o, =+o, + B;

Q= ié:le“”" sin(@,t —y).
¢ D
Ymymuii xonoa ¢ynxyus ‘5('{) uxmuépuii KypuHuwoa oyauwiu Mmymxur. by ¢yukyusanu
eapmonux Dypve kamopuea eununs MyMKUH.
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oo
¢(t)=a,+Y (a, cosnQt +b, sinnQx).
©) P
Kamopoan kypunaouxu, pynuxyusnune Dypve kamopuza eUuImac OOUMULL MaiKul
amyeuucudan a0 mawkapu, Kappamk Yacmomani 2apMOHUKALAP2a Xam 324 OYAaou.:

A(t)=a,cosnQ+b sinnQt =A cos(n€—-¥ ),

(7)
4 = ,../aj +b7; tg¥,=b,/ a,

0y epoa:

3-p. Ipyxcunanaprnune maxkamianuwy.  4-p. Xucobuii cxema .

T'apmonukanapnune oOupopmacunune (wacmomacu) n€Y  damuurcnune xycycuu
yacmomacu OUNaH Myepu Keica pPe3oHAHC Nauodo 0)y1aou, Hamuxicaoda y3amui
dyukyuscunune oeopmayusicuea oaubd xenaou. by xooucanu ondunu oauut yuyH
eamax 14 nume Oemnghepnosuu cexyusacuoaeu (Wo) doumuii mokuu yseapmupui
OUNaH CyHUW KO3hhuyueHmuny omupuiaou.

=
B = wy 6yreanuda damuukHune mebpany8uu CUCMemMacu anepuooux 6yiaou.

Azap &(f) = &b, oynca Kytuuoazuia E3umumu’ MyMKUH.

@ = ! (t)= iy
= g(t)=—s,t.
) D D
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banancnune 6ypuax meznueu Kyuuoacunu mawkun KUnaou:

i

P =—£&,.
aw P
banancnune oypunuw 6ypuacunume iy OUanasoHu opaiueuod ~Pmax gan * Prmax
eaua  MasHum mupkuwiiap — (3a3opirap) Kecum 2aimax KeHeaueu OpaluuoaH

mawxkapuea uyukmauou. (10) ugooadacu 6Oypuax mesnueuoa WU cexyuscuoa
unoyyusananean IFOK kammanueu Kyuudazuya 6yraou:

IBd* HK,
E!! =
(11) Dd

0y epoa: B — maenum mupkuwinapoazu (3azopnap) unHoykyus,

P,

dm —maenumnap ouamempu,
H — 2anmax kanunnueu;
d — eanmaxxa ypanean uynzam cumunune ouamempu,

K3 — eanmaxnune mynoupuw kosgpuyuenmu.

(11) ugpooaoa uxxara Wu ea WO cexyusanrap 6up xun ouamempiu CUMOGH
ypanean — 6a YmKazeuuniapuume ukkana oyamacuoacu JIFOKnap uxku mazcnum
MUPKUULILAD KeHenu2uoa namoo o6ynaou 0ed xucooianeax.

Hxmuépuii € cucmemacu yuyn (10), (11) popmynanapnu xucobea oneawn xonoa

(8) wapm 6yvuva OamuukHUHE Y3amuud GYHKYUACUHU KYUUoacu KYPUHUUOA ONAMU3:

. dD’
= e
2 32 u?
wy  BTdHK,
EKU KOHKpem badcapuniean Oamuuk YYyH é3utumu3 MyMKUH:
&=Ke,,

AvHU Ynuanaémean mesnanuw € zanmaxnune 14 WU cexyusicudaeu DFOK eu ea
NPONOPYUOHAL 64 KymOu YIUaHaémean me3NaHuul uuopacuea Moc Kkeiaou. Yuuau
OUANA30HUHUHE Ye2apasull KUUMAMIapu 2eOMempuK Yiuamiapu Ouilan aHuKiaHaou —

+¢&

4-pacm — ' Cmax (meznanuwi) Kuimamu OANAHCHUHE Prmax Oypunuw bypuacuea mMoc

Kenaou, —L1max (cexunnanuut) Kurimamu OAIAHCHUHE — gomm%ypuﬂuw bypuacuea
Mmoc kenaou. Pyxcam smunean 6ypunuw 6ypuaeu gytiuoazuua 6yiaou:

demz :(b_dm)/Rﬁ

(13)
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Vavaw ouanazonunune nacmxu vezapasuii Kuiimamnapu €U FOK cuenanunu
Kauo Kumyeuu UKKUIAM4u acOoOHUHe cezeupaueu oOunan anukiamaou. bBypuax
mesnanumy  oamuuey Kyiuoaeuua uwiiaiou. Ymxazeuu 17 époamuda (opxanu)
0amuyuK U3NAHUUL 00beKmu2a ypHamuiaou, mokoa2ud Wemxkaiapu yHuHe XaiKaiapuea
Keimupunaou 6a YAapHuukkuiamdu acbobea ynawmaou. Kevun sxcnepumenm
ymxazunaou. bBypuax mesnanuwu naiido Oynrearuoa O0amuux OAIAHCU MABIYM
oapascaoa o6ypunadu, Hamudcaoa earmakuune 14 WU cexyusicuoa eu SFOK naiioo
oynaou. Uxxkuramuu acoob (12) gopmyna o6yuuua eu xuiimamuea uulios odepaou.
[lynoau wunub, maxaugh smunaémean Oypuax mesnanuul Oamuueu V3eapmruyu
YUBUKAU XAPAKMEePUCmuKaiu Oyaub, Kepakiu aHUKUKOa 00vbeKm napamempuru
Hazopam Kuiaub mypaou. /Jlamuux KOHCMPYKYUACU 000Ul 8a MeXHON02UK. [lamuuk
Oypuax — me3NaHUWIAPUHUHE — Xam — mycoam  Y3eapuuiiapuuu  Xam — Mau@uii
V3eapuuinapunu Ha3opam Kuia oaaou.
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