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AHHOTauma. LuauHapgaru appa TUULIAPU YU3UKJIU TeE3JIUTM OUJIaH

XapakKaTJaHAa€TraH OKHUMJAaru MOMMUKJIAPHM KOJIOCHUKJApra ypyJUIIU/A
MOMHUKJAH U}JIOC apasaliMaJapHU aKpaJvIIKM XAMOOUra MOMHK, MacCCaCUHHU
KaMauUIlIU YpraHUuaau.

Appanu nuauaApHUHT 900 akii/mMuH.gad 1200 aii/MUH. raya OMIMIIK/A,
UUJIWHAD BaJUJard appajapHd BaJl TOPU30HTa/l VKUra HHUCOATaH OFMILL
oypyarvHu 1° gaH 2.5° raya y3rapuuiyja appaJjiap TULIJIADUHU MOMHUKHH UJINO
OJIMII Ba MaxKaMJlall Japakacu YpraHUIH.

Vpranuiiap AaBpuzAa appaid LUAMHApHU 1000 aitn/MUH Te3JUTHAA
aWJlaHMIIK/JA Ba LWIMHAPJArM appajapHyd LUJIWHAP T[OPU30HTAJN VKUra
HUcOaTtaH 1,50 6ypyak ocTuZla VpHAaTUIMIIKAA TUILJAPHA MOMHUKKA MYKOOWJI
KHpUILI Oyp4yaru TAbMHUHJIAaHWO, MOMUKHHA MaxKaMJsab OJIMII Jlapa)Kach OLUJH.
HaTuxaza okuMaru MOMUK CUPTH/A 3JIaCTUK MUHUMaJ AedopMalys ro3ara
KeJIIU Ba MOMHUK/JAAH UQJIOC apasaliMaJapHU aXKpaJMLIY KaJa/l1allinb, MOMUK
cUPaTUHU AXIIUJIAHULIUHU KYpCcaTHU.

TagHuIM cy3jap: appald LUWIUHZP, KOJOCHHUK, appa THUIIHU, OFULI
Oypuary, Te3JIMK, 60CUM, To3aJs1all caMapaZlopJauK, MOMUK, UPJIOC apasialiMaJiap,
cudaT KypcaTKuY.

Momuk udJsioc apanamiManap/iad UKKA XWJ YCyJJia, SbHU HaM Ba KYpPyK
yCyJaja To3ajaHaAy. BysapfiaH 3Hr caMapa/iMMCHM, MOMHUKHHM KYPYK ycCyJja
udJioc apajamiMajapaH To3aJjall jKapaéHu XUcobsiaHagu. MoMuK
MaXxCyJIOTUHUHT cudaTh TapKubujaru Manza Ba MHUPUK UPIOCIUKIAP
My>KaccaMJIUTH Oy/raH udJioc apaJjaliMajiap MUKJAOPWA O6W/aH OOFJUK. YOy
MUKJOpP KaH4a KaM OyJica, MOMUK, cidaTH LlIyHYa AXWKUAaHaau [1]. MoMukgaH
Maka Ba acocaH WHMPHUK HUQJIOCAUKIAP OYAraH OyTYyH UYUTUT, PUBOKJIAHMaM
KOJITAaH Ba CUMHTAaH YWUTUTJAPHH, YUTUT SJPOCU XaMJa KOOUFUHM caMapau
QOKpaTUIl KapaéHM MOMMKHU KypyK yCyJJa To3aJjall >XapaéHUJa amasra
omvpuaaau. lllyHUHT y4yyH MOMUKHU KypPYK YCyJJa TO3aJsall KapaéHU acocaH
naxTa To3aJlall KOpXOHaJlapy/ia amaJira olmrMpuaaau. byHia To3asaHradn MOMUK
cudarura ajoxyja ’bTUO0OP KapaTuaagd. YyHKH, MOMUKJAH KMUME caHOaTUAa
cudat/iv Les110J103a 0OJIMHAAY.

ByryHru KyHJja naxta TYKUMa4WJIMK KJlacTepJjapyu Tacappyduiard naxt

3ajlalll KOPXOHa/JIap¥MHHU MOMMKHH TO3adJdlll TEXHOJIOTMK THU3MMHJAA ACOC
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OBM-A1 pycyman To3ajarud uuuiatunaau [2]. Yoy To3ajarud MOMUKHH
MeXaHHUK yCyJila To3ajlauu. YCKYHaZa KOHCTPYKIHUSACUIA aCcOCaH MOMUKHH
TO3aJIalll yYyH TelIUK ya4yaMu 6x50 MM O6y/raH TypJiu 103a KyJlJlaHWIrad. bynaa
TELIUK yJI4aMJIM TYPJiM 1032 MOMUKHHU paKaT MaiJa UPJOCAUKAAH TO3aal/iu.
Mupuk udsocaukaap 6¥IMULI PUBOK/IAHMAN KOJTaH YUTUT, CHHTaH Ba GYTYH
YUTUTJIAP/aH JesapJiu To3ajsaMmangu [3].

MoMHKHM To3aJjallljla MOMUK TapKUOWJaH Makja HUJI0CAUKIAp OUJIaH
MUPUK UPJIOCTMKIAPHU CaMapaii aXPaTUIIHA aMalira OLIMPHUII YYYH OJIHO
OopuJIraH M3JIaHUILJIAP HaTUXKachJa TaKOMUJJIAIITUPUITAaH KOHCTPYKLUAIU
MOMHUK, TO3aJIaTMYHU CcXeMacHy viiabd YuKuaau [4]. Cxemara acocaH To3aJjlarud
MOMHUEK, KaOyJ1 KWJyBYM NaTPyOOK 1, MaccaJu MOMMK, 2, TEKAUCJAOBYM TApOK, 3,
MaxXKaMJIOBYHY Yy TKa 4, appaJiv LUJIKMH/JP 5, aXKpaTyBYU KOJIOCHUKJIAP 6, appaJiap
OpaJIMK KUCTHMPMa 7 Ba TO3aJlaHr'aH MOMUKHM TallKapUra YuKapyB4YU NaTpyOooOK
8 naH noopar (1- pacm).

MoOMUKHHU caMapasiv TO3a/all/ia MKapaéHUra TabCUp 3TYBYM aCOCUN ULITYU
KACM OyJraH appajud UWJUHAP acoCUW MNapaMeTpJlapyuHU KaTTaJlWuK/Iapu
Ha3apud TOMOHJAH ypraHuaau. Cxemara acocaH appajyd UUJIUHJAPAArd appa
TULLJIApUra TEKUCJOBYM TapoK Ba Ky3FaJMmac 4yTKa €épJaMuJa MOMUKJAp
MaxKaMJiaHaAu. MaxkaMJ/iaHraH MOMHKJIap To3aJjiall 30Hacura 0Jiu6

KUpUJITaHJa aXXpaTyBUM 1
KOJIOCHUKJIap 6 Tra YypWJIULIU

(V]

XHACOOUIra KOJIOCHUKJIAp OWJIaH

MeXaHUK Ta'bCUPJIALIAIH.
Hatmxxkaza Momukgaru udJioc \ 3
apaJialliMaJlapHU MOMUK OWJIaH //
SMMWKOKAMK Ky4d KeckuH . | . 4.

KaMasiiu Ba MOMUKJAH HUPJ0C 8
apaJialiMaJiapHHU aXpasul /_1{
»KapaéHU aMasira OINHMPHUJIA/H.

Bynsa MOMUK/JaH ndJioc - -
apaJialiMaJlapHU aXXpaJMIl  1-MOMUKHU Kabys KUJyBYU MATPYyOOK, 2-
Aapaxkacu Ba aXXpaJuil  pay, 3- appasid  UMJAUHApP, 4-
’Kapa€HUHUHT KaJd/UIAlIUIIA  TEeKHUCJO0BYH TapPOK, 5- MaxKaMJIOBYH

MOMHKJIaDHH  KOJIOCHUKJIapra yyTKa; 6- KOJIOCHUKJMW MaHxapa, 7-
KeJIu6 ypUJIHMINK/Aa MOMUKJAArM 4YuKWUHAM INaTpy6ord, 8- TosajaHraH

udoc apajlaliMa/lapHd MOMMKHHU YUKAPYBYU NMATPyOOK.
aXXpaTyB4H KOJIOCHHKJIapra
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KaH/J[alh Te3JIMK Ba Kyd OujaH 1- pacm. TakoMuJL1alITUPUIITAH
y3apo TabCUPJIALIMIINIA KOHCTPYKLUUSAJU MOMHUK TO3aJaru4YHUHT
O0ofnuK Oynaau. LlyHUHr y4yyH cxemacu

yoy »KapaéH JUHAMUK,

YU3UKCU3 Ba BaKT OyMHU4Ya
y3rapyB4yaH 0y11o, YHHU
MUKJOPUU TAXJIUJ KUJIUILI YIVH
olaTAa MeXaHUK TabCcUupJap,
UMIIyJIC  y3Trapulljapy Ba
MaCCaHUHT KaMauuIl
KOHYHJIApUHHU
MHOOATra 0JIraH xo0J1ja MaTeMaTUK Mo/ieJ TY3UJIau.
MabsayMKy, appa TULIH/A XapaKaTJAaHAaETraH MOMUK, KOJIOCHUKJ/IAp OuJIaH
y3apo Ta’bCUpPU/ia HOpMaJl Ba TAHTeHCUaJ KOMIIOHEHTJIap 103ara KeJau:
g, =8,sinp, =39, ,cosp
Oaauii uMIyJbC MOJeJHd OyHMYa HOpMaJ HMIYJbCHU KyHHUJaruda
udoananimus [5]:

J, =my (1+e)8, (1)

Oy epZia m - MOMUK, OyJIaTMHUHT YMyMHUU Maccacy, m, - 3pQPeKTUB Macca,
e - HopMmaJa 3jactuk koappuuueHtu (0; 1). TaHreHcuanm uUMNOyJabC 3ca
WIIKAJaHUII OWJIaH YerapaJjiaHraH:

9] < 3, (2)

Ba arap TaHleHCHa/l UMIYJbC TYJMK CUpHaHumja 6ysaca J, =-my (1+4)9

oynany.

4 — AIIKAJaHUII KO3QpPUIUEHTH (TaHTeHCHaJl) KOJIOCHUK-MOMUK VpTacuza.
TykHamyB malTuja naxta OyJjarura 6epujraH UMIYJbC Ba 3HEPrus

KaHYa/IMK KaTTa OyJca, my Kazap udJoc apajamiMaiap Kyn axpanaanu. bup

TYKHALIyB/a aXKpasaJurad UQGJI0CIMK MacCaCMHU Kyiujaruia é3uil MyMKHUH:
Am=C,(J.,)" (3)

6y epmald,, =+J2+J7, C., >0,a >0-3MNUpUK Ko3pPULHeHTIap.
Arap 6yTyH MOMMK MaccacuHU M(T) 6uJiaH TaBcudJiacak Ba Xap OMp TUII
alJIaHUALIY OUJIaH r(w,p) XaXKMHUH KK MacCaBUU aXXpaJIvIl Te3JIUTH MaBXy/, /€6

dapas KuJicak, y xo/1/la MacCaBUi Mojies1 Kyiujaruda 6yaau:

dd_'\:':_ﬂ(w)m (t)=—Nf (0,0)AM(0,0,M) (4)
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0y epaa, N - KOJOCHUKJIAP COHM, f(w,9) - KOJOCHMK-MOMHUK TYKHALIyB
4acTOTacH, AM(w,p,M) — OUp TYKHaIyBJaru ypTadya MacCaBUi HYKOTULI (KT).

Appany UHUAWHAP THIIMJArA MOMHUEK UWJUHAPHUHT aWJaHUIIKIA
KOJIOCHUKJIAap OGUJIaH

TYKHallITraH/a, YacTOTacu f(a))zaz)—N 6ysanu. bysapHu nHobGaTra oJiraH XoJ/a,
T

(4) TeHrIaMaHU KyHuaaruda €3aMus:

dd—'\t/lz—ﬁa)M (1)@ (o) (5)

6y epAa, f - SMIIMPHMK MacCaHU aXpaTUII Ko3GQULMEHTH Ba @ (p) — appaHU

OFUII Oyp4YyardHUHT TabcUp QyHKHUsACHA (0..1). AppaHu ofull Oypyaru ¢ -
HOpMaJl Ba TaHTeHCHaJl KOMIIOHEHT/Iapy Oe/Irnaaniy, INyHUHT YUy H:

Sing — HOpMaJ/l TAlIKWJ 3TYBYMCUHU KATTAJUTMHU OlIMpajau (KaTTa ¢
OuJlaH HUCOUM HOpMaJl Te3JIMK OpTazAH), Oy 3ca KOHTAKT UMILYJIbCUHU OLIMPULI
€K1 UTAapyBYU KOMIIOHEHTHHU KYy4YaUTUPULIA MYMKUH.

COS¢ — TAaHTeHCHaJl TAlIKWJ 3TYBUMCUHU OeJrujaiu - 0y UIIKaJaHULI
OpKaJIu MOMUKJAH UQJIOCIAUKHU aXXKpaTHUILAA XKy[a MyXUM OMHUJ XUCOOIaHAIU.
@ () HY 3MIUPUK GOPMYJIaCUHU KyHHaruya €Ul MyMKHH.

@ (p)=asin” p+a,cos’ ¢ (6)
€KM COANAapOK KYpPUHUILIAA KyhruJaruia é3aMus:
@ (p)=singpcosg (7)

Oy Moies1 6UJIaH ¢ HUHT ONTUMaJl KHMMaTUHU TOMUII MYMKHH.
Arap AmM(w,p,M) XaM w Tra OOFJIMK OyJ/ica, y X0J/ja IOKOPHAAruJapHu

MHoOaTra om0, (4) ndoaHU KyWujaru KYpuHULIra KeJTUpPaMu3:

dd'\t" __ N“’(t)cm(meﬁ (L+e)8 (0.0)) M (1) 8)

0y epaa 9, (w,¢)=(Ro-9)sing 6ymaau. Yoy Gearunauviapaud (9) udopara

KYHUKUO, KyWuaaru coafasaliTUpUIral SMIUPUK MOJeJTHH €3aMU3:

dd'\:' - N;St)cm(Ra)(t)singo)a M (t) 9)

Ymoby dopmynasaru Ro(t)sing — HOpMaJl KOMIOHEHT XUCOOra OJIMHTaH

HUCOUN Te3JIMK MNpoeKkcuscu. M(T) - BaKT 6OyiMYa MOMUK MaACCACUHUHT
y3rapuuii (kr), C, — Takpuba acocu/ia aHUKJIaHaJUTaH SMIUPUK KO3IPPUIUEHT,

o VMIYJbC Ba MACCaHUWHI KaMaWull JapakKaCUMHU HQOJa/OBYA 3MIHUPUK

apaka KypcaTKU4HW. Ymby TeHrjJiaMa OU3UK KUXATJAH KyWuaaruda
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oN o
M30XJIaHAJIU: BaKT OMPJIUTY UUK1a o Ta KOJIOCHUK-MOMMK TYKHAIYBU COAUP
Vs

oVyiaau. AWJIaHWII Te3JIUTM N TabCUPUHU XMCOOra oJiraH XoJ1ja, To3aJall

UHTEHCHUBJIMTUHU €3aMU3:
Nw(t)

K(,¢) = "22¢,, (Reo (1) sin )
(10)
21N
oy epZia w = —

60

Xap 6up TyKHallyB/la MOMHUK/AAH YpTaya MUKAOpPAAru Macca axxpaJsiaju, o6y
MUKAO0P Rwsing 6uaaH udojajaHraH HUCOUM Te3/IMK Ba SHeprusra 60fJauK,

Yoy mojen é€pjaMujaa appaid LUUJIMHAPHUHT aWJlaHUII Te3JIMTU Ba
appajiapH4 OFUIl OypyardiHA V3rapTUpUO, To3ajall caMapaJOpJUTMHU
OJIAMHJAH XUcobJiall MyMKUH. MOMUK MacCaCUHUHT KaMaluIll AUHAMUKACHHU
peaJsi BaKT pexXMMH/1a 6ax0J1all Ba MAalIMHAHUHT KOHCTPYKTUB IapaMeTpJlapuHu
MYKOOWJIIAIUTUPULT MYMKHH.

Appanu nuausAp anaanum tesauruiyd 900, 1000, 1100 Ba 1200 aitsi/MuH
y3rapuiiyja, appajapHU UUJIWHAP VKUra HUCOATaH OFHUII OypyaruHu ¢ =
19,1,5%2%Ba 2,5° karranuknapuga  appajsap THUILJIApUJArd MOMMKJIApPHH
KOJIOCHUKJIapra KeJu6 YpyJMll YacToTa Te3JWKJIApUHM, OyHAA TYKHAIIYB
SHEPTrUSCHHUHT eTapJWIWTHJaH MOMUK/JAH Maiia Ba HUPUK UDIOCIAUKIAPHU
QKpaJIMIIM JapakaJapura TabCUpPU ypraHuiagd. MoMUK OyJiakdyajapyuHU
KOJIOCHUKJIapTa YPYJUIIKM/AA MEXaHUK, a3pOAMHAMUK Ba UIIKAJAHUII Ky4Japu
Ta@bCUPUHU HHOOATra oJIraH xoJ/i/ja ymoy >KapaéH (QyHKLHOHAJ OOF/IaHHIL
OpKaJiu Kyhuaaruia udojaaaH/u:

Koy (n)=Kone™” (1) (11)
6y epAa, K, (n) - To3ajam caMapaZopJurd KospdouuueHtH, K,=15-10" -
0a3aBUM SMIUPUK KOIPPULIMEHT, o =1.2 — UMIyJIbCJIapra HUcbaTaH Ce3TUpJIMK

KYypCaTKW4M, bapabaHHUHT OypyaK Te3JIMTH (w), A'bHU alJIaHUII YacToTacH (n),
y=1.10"° - yacToTa 6yiH4a mapaMeTpH, Ny = 1000 aiiy/MUH- [UIUHADPHH

MYKOOUJT alJIaHUII TE3JIUTH.
Ofull OypyardHUHT () TabCUpUra HUCOATAH TO3aJalll caMapaAopJnuru
K03 PUIMEHTH aHUKJ/IaHAW. MaTeMaTHUK Mo/JieJira Kypa, OFUII Oypyary To3aJjiall
»KapaéHura KynuJiaru tap3/ia Kupaju:
Keff (¢)) _ A(Sin¢)a efﬁ(%%pt) (12)
y epaa, A=6-10°s™ - KOHCTpyKUusAra 60FaUK Ko3pduuueHt, f=0.6"- oru

Oypyard MyKoOWJ KUHWMaTJaH YeTJIaHTaHJa To3aJalll caMapajopJIMTUHUHT
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KaMalWIIUHK TaBCcUPJIOBYM Ko3puiueHTaup, ¢=15"- Takpuba acocuja
aHUKJIaHTaH MYKOOWJI OFUII Oypuyard. Arap MKKajsa OMUJ OUprajavkKaa TabCUp
3TCa, y X042 yMyMui udoaa:

K(@,9) =Ky (#)-Ker (n) (13)
Bapua xo/s1aT/iap y4yH KyHuJaru TeHIJiama YypUuHIUAUP:
dm

AppaslapHy LUWJIHWHADP YKWTa
HUCOaTaH OFULI oypuaruja
YPHaTUIUIIKAA MOMUHUK,
MaCCaCMHUHI  BaKTra  OOFJIHK
y3rapuil Trpaduru 2- pacmza
KeJITUPUJITAH. 'padukgan
UJUHAPAATH appaJjiapHHU
OUJUHADP Bajudra HucbataH 1,59

2 M)

1 1 10

Gypyak oOCTHAA YPHATHUIMWMAA 1. 900 ajin/muH, 2- 1000 aila/MuH,
TULJIADHK MOMMKKA MYKOOHJI 3.11(0 ais/MuH, 4- 1200 ait1/MuH.

KApULI Oypyard TabMHUHJIAHMO, o_ pacM. Appaiy LHJIMHAPHUHT TYpPJIH
MOMHMKHM ~ Maxkamlab — OMMII yy . re3nuknapuAa Ba appajapHH Bas
Jlapaxacl  OWIMIIMHK  KYPUII $yyra pucGaTaH MyKo6uJ Gypyak/ia
MyMKHMH. HaTixana MOMUKAAPHU  §puaryiymuga  MOMHK MAcCACHHH

KOJIOCHUK/Iapra appa THULIAPH  paxrrg GOFIMK Y3rapuu rpadury
épaaMuza  ypyJaudliua MOMUK

CUpPTUJA  3JIAaCTUK  MHUHHUMaJ
nebopManus ro3ara KeJsaJlu Ba
MOMHUK/JIaH udJioc
apaJjiauiMaJlapHu aXpayUIIU
*KaJlasl1amyM6, MOMUMKHY caMapasiy
TO3aJs1alll MUMKOHHUHU Oepajy.

Xysioca. Appanun
UJIUHAPAATH
appa TUULIAapU YHW3UKJM TeE3JIUTM OWJaH XapaKaTJlaHAaéTraH OKHUM/aru
MOMHUKJ/IADHU KOJIOCHUKJIApTa YpPyJHUIIK[A MOMUKJA MPJIOC apasialiMallapHU
QKpaMIIU XUMOOUTa MOMUK MacCaCUHU KaMaWuIlM Yprauuaad. byHja appanu
UUJAMHAPHUHT 900 aisi/MuH.gaH 1200 ala/MUH. raya OWMIIW/AQ, LUJUHID
aJiMJlard appajlapHy BaJjira HUcOATaH OFfuIll OypyardHu 1° man 2.5° rauva
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y3rapuviliy/jia appajap THUILJIADUHU MOMHUKHU MJMO OJIMII Ba MaxKamJall
Jlapakacu ypraHUJIH.

S"pFaHI/IL[IJIap HaTwXacuaa appaau nuuauHapHu 1000 aia/MUH Te3nHKAA
allJlaHUIIKJA Ba LUJIUHAPAATH appajapHy LUWJUHAP Bajura HucobartaH 1,59
Oypyak oCTHJA YPHATUJIMILIK/AA TULIJIADHU MOMHUKKA MYKOOWJI KMPHII Oypyaru
TabMHUHJAHMO, MOMMKHU MaxkKamJjab oJivil Japaxkacu owad. HaTwxkazga
MOMHUKJIAPHU KOJIOCHUKJApra appa THILJIApy épJaMuja ypyJulInja MOMUK
CUPTHJA 3JIaCTUK MUHUMaJ JedopMaliys ro3ara KeJad Ba MOMUK/IAH Mai/ia Ba
HUPUK UQPJOCAUMKIAPHU  @XpaUIIM  >Kafajaamub, MOMUK CUPATUHHU
AXUIWJIAHUIIMHUA KYPCaTAH.
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