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1. «PUSH-PULL» CUCTEMACHJIATH TYIIPOKKA HIIJIOB
BEPHIII MAIIIAHAJAPH HIIYHA KHCMJIAPAHA
TOPU30HTAJI TEKHMCJIHUKIA TPAKTOPJIAP BJIAH
BOFJIAHMIII CXEMA BA IIAPAMETPJAPAHH
TAITKHK 3 THIII

«Push-pully  cucremacumarm  Tympokka ~ HMIUIOB Gepuil
MallMHANapHHH ApaTUIIJa eYWIMIIK Jo3uM OyiraH Myx”t
Macajianapiad 6Mpu yjgap K6 MuiiaTHIagurad TpaKTOpHaPHﬁ:
TYFPM UM3MKIM XapakaTWHM TabMumam xucoGmanamd [10- ﬁ
UyHKM aKC XOJja, ABHM TPAKTOPHHHI TYFpHM 4M3UKIM Xapakar
TabMHHJIaHMAca YHH GOlKapuin KuiuHamub, arperaTHHHD ”H”li
KypcaTKuuiapu Ba  YHYMJIOPJIMIH nacasiiy, arpoTexH
Taf0upIapHu GaXkapHira SHeprus caphy opTau.

TpakropHUHT TYFpu UM3MKIH XapakaTHHH TaBMHHJIALI M
aliHMKca yHra MalllMHanap TOMOHHJAH HOCHMMETPHK Ky'iap TabcHp
9TraHAa MyXuM axamusartra sra. YyHku OyHpa TpakTopra TabCHP
9TYBYH HOCMMMETPUK Ky4Jiap YHH ULI xapaéHuaa y €KH 6y TOMOHIa
Oypu6 1obopumra wnrunamu. TaGuuiiku GyHAai XomaT TpaKTop
HOCHMMETDPHK MalllMHANap, alHAKca [UTyrJiap GUIaH Miljaranaa ros
6epanu [15-17].

CuMMeTpuk MammHanap Guman wuuiaranga yjap TOMOHHIAH
TPAaKTOpra TabCUp 3TyBYHM Kydnap yHMHT Gyiinama YKuaaH yTaau Ba
wy cababnu 6y Xonma TpakTop TYFpM UM3MKIM XapakaTHHH
Oy3unumura katra XaB() Tyrunmaiiau. i

IOkopuna rtabkmmnanramnap acocupa TpakTOpHHHT  TYFPH
YM3NKIIH  XapaKaTHHM TabMMHNAIl Macamacuuu y «push-pull»
"'HCTCMaCHﬂarH, SABPHH WUIIYHU KPICMJ'IapH YHHHT OJIOIH Ba opKacura

|'Taniran niyr GMiIaH MIIAETraH XoJT yuyH TaaKMK STaMHU3.

Mawnymkn [15,18], Iyr OwnaH wumaérraH TpakTop ML

acaJjiaci
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apaéHMa TYFPU 4YM3MKJIM XapakaT KWIMIOM YYyH KyHuparud
mapTiap 6axapHIHLIN JIO3UM:

1. ILTyrHMHT TOPU30HTAN TEKMUCIWKIAATH TOPTHUIN YHM3HFH, SITBHU
YHHHT OIy TEKHCIMKAAarM OHHMH ailaHMIl Ba  KapIIHJIHK
MapKa3JlapuHU TYTaIITHPYBYH YM3HK TPAKTOp XapaKaTJaHTHprad-
Japy (3amXMpliap¥ €KM FHIAMpaKiIapd)HMHT 60CHM MapkasuiaH
yTumm;

2. Ilnyr um >xapaéHuaa €HboLIra oFMacaaH MUIIAIlH, SEHU TYFPH
YM3UKJIM XapaKaT KUJIHIIH;

3. TpakTOpHHUHT EHOOLI TOMOHTa CypHING KETHIN Ba Geruianral
TYFpM YM3WKIM XapakaT MYHalIMIIMHK caknaid onum 6yiuua
TypFyHJINKIapy TaAbMHMHJIAHTaH Gy IHLIH.

By Macananap acocaH IUIyT OJOWHTH Ba OPKaHTM KHCMJIapHHH
FOpM30HTAN TEKUCIHMKAA Tpakrop OwnnaH OOFmaHMII cXemMa Ba
napameTpJIapuHH acocianl #yan 6unan ednnanu [15-21].

TywmyHapnu 6ynuuy ydyH KyHuiIraH MacajalapH¥ OMpHHYH
HaBOaTma ¢akar opkacura ocuiarad Iulyr OunaH uMIIaérraH
FUJIIAPAKIIA TPAKTOpP MUCOJMIA KYpHO YMKaMH3 Ba CYHT OJIMHIaH
HATIKaJlapHH XaM OJIAMJAaH, XaM OpKacHIaH OCH/IraH ILIyTJiap
OMJIaH UIUIAETraH TPAaKTopra KyuIanMHs.

Masnymku [15], ropusoHTan TeKMCIMKAAa TPaKTOp OpKacura
OCWITaH IUTyT OMJIaH Y OCHII MEXaHHW3MWHMHT MacTKM TOPTKHJIApH
C/[ Ba C;/]; nan tamkun tonradn C/C; /[; TYPT 3BEHOJNIH MEXaHH3M
opkanu Oornanamm (l.1-pacm). Arap OyHna OWpuHYM ImapT
GaxapuiMaca, SbHHM IUIYTHHHT TOPU30HTAN TEKHCIHKIArd TOPTHII
ypsurk 71°L], (6yHAa 7° -TUIyTHUHT TOPM30HTAN TEKUCINKIArH OHUM
aiilaHMIl  MapkasW, IJ -TUIyTHUHT TOPHM30HTal TEKMUCIMKAAru
KaplMIMK Mapkasu) (1.1-pacm) TpakTop FMJIIMpaKiapMHMHT G0oCHM
mapkasu I, laH yTMaca, Wl JXapa€Huja yHH (SbHH TPAKTODHM)

6ypu6 1060pyBun M = R¥[” (6ynna R -ropU30HTall TEKMCIIHKIA
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wiaH

1.1-pacm. TpakTopHH YHUHT OpKacHra OcHJIraH rmiyr (5}
FOPHM30HTaJl TEKUCITHKAArH 60FIaHULI CXEMAcH

7-

TUTyITa TabCHP STyBYM Ky4JapHMHT TEHr TabCHp OSTyBUYH S
R xyununr Tpaktop FUIIMpaKIIapiHIHT 60CHM MapKasH g,re
HflCGaTﬂH eJIKac) MOMEHT Xocuy Oynagm Ba HaTHXaaa TP
TYFPH 9M3UKIIM XapaKaT Kuna oJMaiiy.

Inyrauar TOPU30HTAJl TEKUCIIUKIArH TOPTUIN YU3UFH

FU
JIMPAKIAPUHAHT 60cuM Mapkasu I, faH YTHIOMHH ¥
cyHBHIl

HM TpaKTop
(sapHH

TP%KTOE’) OCHII MEXaHM3MH NacTKH TOPTKHIApHHH
KHmvnayi-mp um (1.2,a-pacM), WUIyrHUHT ropH3OHTaN TEKHCTHKAAM
oM aliNaHNI MapKas 7 WM TpaKTOp FUNMpAKTAPHHHHT GOCHM
Mapkasit I], ra onu6 kenvm (1.2, 6-pacm) xamaa TLIyT KapuIHIHK

Mapkasu
PKasuI] HM  TPaKTOpHMHr  Gyiinama yKura  KeJTHPHI

(1.% 6-PacM) ycyJiTapuHH KY/ia6 TabMHHIAL MYMKHH.
60&‘.112:,{;:};12”; st:lZ:: 1.2, a-pacmna kentupuiran cxema 6yinIa
TOPTKUNAPHHY 1T *a ;5 oeul h:'exafmsmnﬂuur nacTkd 6yinama
MEXaHH3M Gunan )Knx§3 HUJa KWHIIAHKG MITamuHA TabMUHJIOBYH
TPaKTOp OCHII MeXaHHHaHaﬂH (1.3-pacm). By mexanusM EpAaMHAd
Xapa€Hua KuifmaiiuG SMH NacTKM OyiinamMa TOpTKMJIApHHH HII
TOPTHII YH3HFUHY T| MUllamy Ba GyHMHr HaTHXKackHia TUIyT
PAKTOp FUIMpaknapuHuHr 60cMM MapkasuaH
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yTumM TabMMHNaHagu. [lmyr Tpaktop 6uman  1.2,6-pacmpa
KENTHPHIIraH cxeMa Oyiinya ynaHranza Iiyr OCHLI KypHJIMacCHHHHT
MacTKM OCHIN HyKTaJlapH opacupard / Macoda ¥3rapTHpHIHO,
IUTYTHHHT TOPH30HTall TEKHUCIMKIArd OHMM aiilaHWIl MapKasu 7°
TPaKTop FUIOHPaKIapUHUHT 6ocuM Mapkasu I], ra KeNTHpUIIagH.

BynuHr  HaTXacuia IUIyr TOpPTMII  YH3HFHHM  TPakTop
FUIIMPAKIapUHUAT OOCHM MapKasHIaH YTHIIM Ba YHHHT TYFpH
YM3HKIHW XapaKaT KWIMIIM TabMUHIaHagd. [Liyr Tpakrop OuiaH
1.2, g-pacmmaru cxema 6yiiMya yjaHraHga IUTyTHHHT KapLIMJIMK
MapKa3{ TPaKTOPHHMHT 6yiiiaMa YKura YHHHT OJIAMHTH KOPITyCllapH-
ra KanTa, OXMprd Koprmycnapura 3ca y3yH €k (akaT OXHprH
Kopryc(kopIyciiap)ra y3yH jajia TaXTacH YpHAaTHIN iynu OumnaH
kenTapunany. JIekuH YTka3uiraH TagKMKOTIAapHH KypcaTHnya 6y
IUlyTHUHT OOTHIIM XaMJa y Kampall KEHIJIIMTHHHUHT OMp TeKuc
6ynuumra canbuit Tabcup kypcaragu [15].

ITTyrHUHT TOPM3OHTANl TEKHUCIMKAArd TOPTHII YHU3UFH TPAKTOD
FUIIMPAKJIAapUHUMHT 60CHM Mapka3suiaH YTUIIWHHA TabMHUHJIALIHHHT
IOKOpHZIAa TabKUUIAHTaH OMPUHYM Ba WKKHHYHM YCYJUIAaDUHH IUTYT
TPAaKTOPHMHI OJIAMra OCHJIraH XOJ y4yyH XaM Kymiab 6ynanm,
YYHMHYM YCYJIHH 3ca KyJuiab 6ynmanau.

Jlemak, IOKOpHMAAa VTKasHiIraH TaXJIWlap acocuja IOyHH
TabKUANAIl MYMKHHKH, TPAKTOPHHUHT TYFPH YM3MKIM XapaKaTHHH
TabMMHJIAL YuyH «push-pull» ciucTeMachaaru miyr M4 KHCMIIapH
TPaKTOp OJJMHTUM Ba OPKAHTH OCHII MEXaHH3MJIADUHHUHT MacTKH
OyiinamMa TOPTKWJIAPUHM  TOPH30HTAl  TEKHCIMKAA  CYHBHH
KUMLIaHMIIMHY TabMHUHIIOBYM MEXaHW3MJap OMJaH >XKUXO03JaHULIM
€K1 yNTapHUHT OHMH allJIaHMII MapKasu TPaKTOp FUIIAMPAKIIApUHUHT
60CHM MapKa3ura KeJITHPUIIMLIM JIO3UM JKaH.

KelMHrn TafKUKOTIapHU HMKKMHYM YCYJIHH, SbHH IUTyTHUHT
rOpPH30HTaJl TEKUCIUKIATH OHUH aiJJaHMII MapKa3WHU TPAKTOP

7/



6)

1.2-pacm. TInyr Toprum unsuruum tpaktop FHIANpAKTAPUHAHT
6ocuM Mapkasupan YTHWHEY TasMuHmam Gyitnua cxeManap
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1.3-pacM. TpakTop ocuin MExaHU3MHHUHT MAcTKH 6y inaMa

TOPTKWIApDUHH CyH'bHﬁ KHF[IIIaﬁTHleIIHH TabMHUHJIALITa JOHUp CXEMa

FUNUpPAKJIADUHUHT OOCHUM MapKasura KeNTHpHII YCYJIMHH KyJu1ab
yTkazaMu3, 4YyHKM OMpUHYM ycyn KyJulaHwiraHga l.3-pacMzaaH
KYpHUHHO TypraHuieK IUTyTHUHT KOHCTPYKIHUACH MypaKkabamazay.

1.4-pacMpa Takiud oSTumagrraH ycyn 6¥imua «push-pully
cUCTeMacuJari IUTyTHH TOPM30HTal TEKHCIMKAA TPaKTop OuiIaH
OOFJIaHUII CXeMaCH KeJITUPHIIraH.

1.4 Ba 1.5 — pacmiapaa KeNTUpHITaH cxeMa Ba GenrunanuiapaaH
doiinanann6, «push-pull» cucTemacupard mIyr OpKaHTH KHCMH
MacTKH OCHII HyKTanapu opacuaard /» MacohaHHHT YHUHI (SBHH
IUlyT OPKAHTM KHCMHHWHT) OHMH aliJlaHWII MapKa3W TpaKTop
FUNIANPAKIIapHHUHT 6ocum Mapkasuja YKOMTAIHIIHHH
TabMUHJIOBYM KMHMaTHHH aHUKJIaWMU3

l,=A4,B,=2I,4,sinf,; (1.1)

UmAZ :UmMZ +M2A2 5 (12)

HmMZ = V’n?z. +(0’5k2)2 5 (13)
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1.4-pacm. «Push-pull» cucTemacuary miyr oJIMHIH Ba OPKaH
i
KUCMIIapMHH FOPU30HTAN TEKHCIIMKAA TPaKTop GUIaH OOF/IaHH
cxemanapu

M, 4, =I cose, ; (1.4)

05k, 05k

= : (1.5
UmMZ '\/mzz ar (O,Sk2 )2

Sin ﬂZ =
(1.1)(1.5) udonanapan Ky#umaru HaTwkara ora 6yamMus

k
A =( mz2 +(0,5k2)2 = lg cossz)m—z‘ (1.6)
> PRl

€KH
16
RSB S5 C0SE, k, wn
m; +(0,5k, )’
6yHna I “TPAKTOp OpKaHI¥ OCHII MexaHH3MH 6Yiinama TOPTKH-

JIApHUHHHT y3yHnury;
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B,

1.5-pacm. “Push-pull” cuctemacunaru miyr opkaHrH (a) Ba ONAHHTH
(6) KMCMJIap¥ MTaCTKH OCHII HYKTanapy opacHaaru MacodanapHu
aHMKJalra Joup cxema
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1y-TPAKTOp  OpKAHTHM  OCHII  MEXaHU3MHHHUHI  OJIOUHIH
(ky3ranmac) ImapHMpnapuaH y FUIAUPAKIapHHHHT GOCHM
Mapkasuraya 6yran 6yiinama Macoda;
k;-TpaKTop OpKaHTH OCHII MeXaHHM3MH OJIHHTH (Ky3FaiMac)
LIapHUPJIapy OpacHaaryu KyHaajJlaHr Macoda;
£2-TPAKTOp OpPKaHTH ocHII MeXaHU3MH
TOPTKMJIADUHHHT HMII XOJIaTHAa IOpM30HTra HUcOaTaH OFHI
Oypuaru.
Xynou Wy Tap3jfa IULyTHHHT TpPaKTOpHH OJIAMTa ocuIaurai
KHCMH Y4yH TaCTKM OCHII HyKTajnapyu opacuuar [; macogaih

Oyinama

aHUKJIaMH3

6
e [} cosg k, (1.79)

L=[1+ =
\m} +(0,5k)

1,6 -TPaKTOP OJIIMHTH OCHII MexaHM3MH OyiinamMa TOPTKHIapH-
HUHT Y3YHIIUTH;

/m;=TPAKTOP OJIAMHTH OCHII MeXaHU3MUHHMHI OPKaHTH Ky3Fanmac
WAapHAPJIAPUIAH y FuigupakiapMHUHT GOCHM MapKa3uraia
6ynraH 6yinama Macoga;

k- TPAKTOP OJIAMHTH OCHII MeXxaHH3MHHHHI OpPKaHTH Ky3Fajamac
LIapHUPJIApH Opacuaaru kynpanaHr Macoda;

£1-TPAKTOP  ONIMHTH  ocym  MexaHM3MH  Gyinama
TOPTKWIAPHHUHT Hul Xonatga ropu3oHTra HHCGaTaH OFMII
6yp4arq.

Wm OkapachUla IIYTHUHr onpguarn Ba OPKAHTH KHCMJIApH
gnborura OFMaC/aH HIAlIapy, spuy yap TYFPH YH3HKIM XapakaT
kA y4YH KYHHIArH wapryap 6axcapumuuiy Jo3um [15,18]
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R} sin(a; + p)cos@ <[q]

BPI7 cos(er: +9) %)

Ba

R} sin(c; + p)cosg <[q]
B cos(ci +¢9) @)
6ynna R’ -rOpH30HTAN TEKMCIMKZAA TLTYT KOPITYCHHMHT JIEMEXH Ba
aFlapruyura TabCHp STYyBYH KyWIAPHMHT TEHT TabCHP
STYBYHCH;

04 ,0f; -MOC paBMIIAA IUTyr OJNJMHIH Ba OPKAHTH KHCMJIApH
TOPTHMIN YHW3WKJIApHMHM XapakaT MHyHaJMIIMAAaH OFHIN
6ypuariapu (1.4-pacMmra KapajcuH);

p-arperat xapakaT WyHanumu Ba R;* Kyd HyHanumu
opacuparu 6ypuyax;

@-TUIyT Jana TaxTaJlapuHW OraT JeBOPMra HIIKaJaHWII
6ypuarm;

b{, b3 -MOC paBHLI/A TUTYT OJIAMHIHM Ba OPKAHTH MIIYH KHCMIIapH
KOpITyClapy Jana TaXTaJapyHUHT OaNaHTHIH;

1?12 -MoC paBMIIZa TUTYT OJITWHTH Ba OPKAHTH MITYM KMCMJIapH
KOpITycJlapH Jajia TaXTalapMHHUHT Y3y HIIMIH;

[q]-mana TaxTamapMHHHr 3raT JEBOPUra >KOM3 COJNHLITHpMA
6ocumHu.

(1.8) Ba (1.9) udonanap TaxnuaMAAH KYpUHHUO TypUOAMKH, TUTYT
OJIAMHIH Ba OPKAHTM KMCMJIapMHMHT EHOOLIra OFMac/aH HLLIalura
yJiap KOpIycjapH Jana TaxTaJlapMHUHT OanaHjIury Ba y3yHIMTHHH
y3rapTHpHII XMCOOHTra 3pHIINIMHAD KaH.
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(1.8) Ba (1.9) udonanapuu (bld llo) Ba (b;j 1;) Jniapra HEcOaTaH
€4ud, yJapHMHI IUIYT OJIMHIM Ba OpKAHIM KHCMJIapMHH HI
XapagHuja E€HOOMMra OFMaciaH HWIUIAIMHA  TabMMHIOBYH
KUAMATIapUHY aHMKJIAll MMKOHMHH OepaquraH Hgopanapra ora
6ynamus

b > R;? sin(o + p)cos @10
"7 [glcos(o; +9)
Ba
B > R? sin(o; + p)cos@ (w11
[g]cos(e;, + )

0K 1032
Mana 103acuiiarn HOTeKHCIMKIapHY MaBKyUTHTH Ba TYIPOK

KaTIaMHHW OMIIOKTHTH Tygaiinu fJana TAXTACHHHHI KEHLTHIH
XaHI0B 4yKypIHUrMHUHT 2/3 KHCMUIAH OpTMacjIury TaBCcus STHIAAH
[15] xamna anabuérnapnan mapnymxu R =nkhby (Gynna 7-wyr-
HUHT doigany um K03 puumenTH; A-TyNpOKHHHT u:yuropnamraf
CONMWTHPMA Kapimnury; A-uuuioB Gepwin (xaimair) 4yKypiurt,
bi -nryr xoprycummmr Kampaw keHrmuru). BynapHu xucobra ouub,
[UIT' OT/IMHIH Ba OpKaHTH KHCMH KOpITyC/lapH Jajia TaXTajlapHHHHT
6anangnurn Ba Y3YHIIMTMHH aHUKIAam ydyH KyHupgard sKyHHH
udonanapra sra 6ynamus

h; (1.12)



2> 3nkb, sin(cr; + p)cos

' 7 2[g]cos(oy +@)cos p &

Ba

P> 3nkb, sin(a; + p)cos @
27 2[g]cos(a: +@)cos p
By onuHraH HaTHWXaBMH HM{ojanap IUTyT OJAMHTUM Ba OpKaHTH

KHCMJIapy KOPITyCJIapH [jala TaXTaJapHHUHT YIapHH TYFPH YHU3HKIH
XapakaTHHH TQbMHHJIOBYH OanaHUIMIH Ba Y3YHIWTMHM aHHKJIAII

(1.14)

HMKOHHHH Oepajiu.

OHAM OpKacura OCWIraH IUTyr OuiaH MIUIAETraH TPaKTOPHU
€HOOII TOMOHra CYpMJIMLITa TypPFYHJIMTMHHM Kypub uukamu3. byHua
amabuérnapaaH MabliyM OYIraHuIeK IUTYT opKa KHCMHHM TpaKTopra

KypcaTagurad TabCUPHMHH YHHHT R KapMIMK Kyd9d OpKaiM
xucobra onamus [15,17].
1.6-pacmaa kentupwiran cxema Gyiiuya R” KyyHHHT TabcHpH

OCTHJIa TPaKTOPHH OJIAMHTM Ba OpPKAHTH FHIJUpaKiapHa XOCHI
6ynanuran EHOOLI Ky4IapHH aHMKIaiMHU3

R>asino’®
T, i (1.15)
Ba
R?bsina’
Ty T AT (1.16)
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1.6-pacm. TpakTOpHHMHT EH6OLI TOMOHTa CYpHIIMO KETHIITa
TYPFyHIUTMHM TaJKHK STHIITa JOUp CXeMa

Oynza T Ba Tp -Moc paBumpa TPaKTOPHHHT OJIMHTH Ba OPKAHIH
FUIMpaKiiapu(KynpuKiapiu)ia  XOCHI Dyaras Lt
Ky4nap;

ab-voc  paBumza Tpakrop ~ FMIIMpaKJIapUHHHT
MapKasHJiaH YHUHT OpKaHTM Ba OJIMHTH KYNIpHKIapuraid
0¥iran macodanap;
L-tpakrop 6asacununr Y3YHJIUTH.
o Tpakrop  &ubom TOMOHra  CypHJIMIIra
MYKOTMACTIIH yuyH Kyiinpiaru maptiap Gaxapunuiy go3um [17]

(1.17)

6ocuM

TpryHJ’IHFHHH

TA < [TA]
3a

Tp < [T, (1.18)
16



Oynna [T4] Ba [T]-Moc paBuina TPaKTOPHHHT OJIAWHTH Ba OPKAHTH
FUIIMpaKiapyaa Xocun OynaauraH €HOOI Ky4wIapHUHT

JKOM3 (pyXcaT STHJraH) KUAMaTH.
TpakTop FHIOHpaKiapua XocH1 6ynanuraH €HOOIM KydylapHHUHT
JKOM3 KMHMAaTHHM Kyduaarn uddopanap OyiiMya  aHWKIam

MyMKHH [17]
[Z1=+(0,G,)-F;’ (1.19)

Ba

[T51=+(0, G5 - Fy’, (1.20)

6yHoa ¢,-TPaKTOp FHIOUPAKIapUMHU TYNpPOK OWNaH Hiamum
ko3 puLHeHTH;
G4, Gp-TPaKTOPHHUHT OJIANHTH Ba OPKAHTH KYIPUKIIApUra TabCHP
3TyBYM THK Ky4Jap;
F4 Fp-TpakTOp OJIOWHTM Ba OpPKAHTH FHIAMPAKIAPUHUHT
XapakaTJIaHTHPYBYH Ky4/apH.
(1.19) Ba (1.20) udomanapuu xucobra onranpa (1.17) Ba (1.18)
udoanap Kyiuaard KypuHuira ara 6ynanu

T, <y(@,G,)* -F/ (1.21)

Ba

Ty <+/(9, G5) —Fy’ (1.22)

éxu (1.14) Ba (1.15) ntonanapym Xucobra osrana

rkiazi

Y agesd



Reasina” <(y/(p, G,)* — F, )L (123)

Ba

R7bsiner’ <(y/(p, G5)* —F,")L. (1.24)

By oxupru wkku udojanap TaxamiMpaH KypHHHO TypHOIHKH,
TPaKTOPHH EHOOII TOMOHIa CypHIIMILTa TyYPFYHJIMIH YHHHT OJAHHTH
BA KETHHTH KYTIpHKIapura Tabcup oTyBun Kywiap (Gu G Fa Fb)s
YHUHT napamerpiapu (a, b, L), FHIIMpaKiapHEHT TYNpPOK OHMIaH
viiamum - koodduuuentu  (p,) Xamga IUTyTHHUHT TOPTHIIra
Kapmumary (R”) Ba yHHM TpaKTOpHMHT Gyiinama yKkura HHCOaTaH

orum Gypuary (@° ) ra 6OFIHK 5KaH.

(1.23) Ba (1.24) ndonanapnan kypuHKUG TypHOIUKH TPAKTOPHHHL
€HOOI TOMOHra CypWIMIITa TYpFyHJIMTMHHM OIIMDHUIN  yHyH

2 ~
& 6ypyak MyMKUH KaJap KMYMK EKM HOJIra TeHI OYIHIIH JIO3UM.

2 >~ ~
O nu KuiiMaTH Ky KaxaTiaH TUTyTJapHM TpakTop GuiaH

arperamiam ycyiaura 60FiuMK. MabiyMKH, XO3HpTH AaBpia XaxoH
amManuéTuaa TUTyriap FUIAMpAaKiIM TpakTopiap OuilaH HKKH XHI
ycynna arperatnanagu [15]:

l.  TpakropHusr 6apya Fuigupakiapd — aHFM3[a,
Xal1anmarad MaiZoH yctuna xapakarnananu (1.7, a— pacm);

2. TpakTopHuHr Yur rungupaxiapu (ommMii ILTyr OWIaH
MLIaraHjia) €Kk YHr Ba yan FUiIMpakiapy Hap6aT GuiaH (ainaHma
TUIIyr OWNaH MIIaraHAa) arperaTHHHT OJAMHCM YTHLIMAA XOCHI
6y1ran srat munma Xapakatnadazgu (1.7, 6-pacm).

TpakTopuunr 6apua FUIAMpaKiiapy aHFu3[a XapakaTJaHrania
1.7, a-pacmpnaru cxemanan KYPUHHUO TypraHuzieK IUIyTHHUHI Kap LK
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a) TPaKTOPHMHT Gapya FUIIIMpaK/Iapy aHFU3/a XapaKaTiaHaaH;
6) TPaKTOPHHMHT GUp TOMOHAATH FHIAMPAKIAPH 3raT HUHAa
XapakaTiaHan
1.7-pacm. ITnyrHu Tpakrop 6unaH arperatiiail cxemanapy

Mapkasu I] Tpaktop 6y#nama yKumaH y30K (KYHOANaHT HyHamumoI-
na) macodaza okoinamrad Gynagu Bay (6yinama k) 6unan R”
Kyud opacupa Karra Oypuak Xocun Oymagn. Hatmxama RY

KYYHHUHT KYHIalaHr TallKWI 3TYBYMCHAAH TPAKTOp FHIIAMpaK-
Jlapura ynapHu €HO0LI TOMOHra CypyBYHM KaTTa Ky4 TabCHp STaH.
ByHpaH Tamkapu 6y XonaTha IUTyrra TABCHP 3TYBYH TOPTHLI

Kyud PYHuHr €HOOW TALIKMN STYBYMCHAAH Jala TaxTajapura

KYIIMMYa [OKJIaHHMII TyIIagd. BYHMHr HaTHXacuJa IUTyTHHHT
TOPTHIIra KapIIHJIUTH OpTagH.
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TpakTopHu YHr €KW Yan FHIOUpaKiapH draT HYHIaH FOpraxia
TUTYTHHHT KApIIMIKMK MapKasd YHHHT (TPaKTOPHHUHT) 6¥iiama YKuaa
€KM yHra sIKHH Macogaja xoiinamrad 6yaany. HaTwkaza TpakTop
FUIIMpakiapura KaM MHKOopard €HOom Kydiap TabCHp ITald
XamJia TpaKTOpHH EH6OLI TOMOHTa CYpHIHG KETHII XaB()u KaMas/H.

llemak, I0KOpHza TaBKMINAaHTaHIap acocHia IIyHH TabKHAAl
JIO3UMKH TPaKTOPHM EHOOII TOMOHTa CypHJIMO KeTMacJIMIHHH
TabMHHJIAII y4yH LIy ATOPJIALI )XapaéHu/a yHHHT darl KM YHT TOMOH
FUIMpAKIapy Xal{[IOB arperaTHHUHT OJAMHTH YTHIINAA XOCHI
OynraH sraT H4MOaH FOPUIIHK Kepak.

IOxopuna Tavkupnadramnap acocuga TPaKTOp
CHCTEMaCHJari IUTyTHMHT OJJMHTH BAa OPKaHTH KHCMIapu OHiaH
MIUIaETral X0J y4yH YHM E€HOOIN TOMOHIa CypHJIMIIra TypEyHIHK
IapTiapy KyAuaary KypuHaaa 6ymaam:

a) TUIYTHAHT ONMHTM Ba OPKAHTM KHMCMJIapH TOMOHHIH
TPaKTOpTa TakCHp STyBYM EHGOII Kywiap GMp TOMOHIa HyHairad
(1.8, a-pacm)

«push-pully

Xy o2 2 XY e 2
(& sma, ;Rzy sina; )a <+(p, G, )2 = (FA)2 (1.25)

Ba

R sina’ + R® siney?
(R” sing; +LR2 smozz)b< @ GB)Z_(FB)z; (1.26)

0) mIyrHMHr onguErM Ba OpKaHr¥ KHCMJIapd TOMOHHIAH
TPAKTOpra Takcup 3TyBuM EH6ow Kyuiap KapaMma-KapluH TOMOHTa
HyHanraH (1.8, 6-pacm)
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% X
a)
Y
1= sz |
J a | b ;
==
Fp 1B a? i A | Fy
_T>"___2 4 a: .....
2 ny
0 X
6)

@) TUlyTHUHT OJIMHTH Ba OPKaHTM KMCMJIapd TOMOHHMIAH TpakTopra
TabCHUp 3TYyBYHM EHOOLI Ky4ap OMp TOMOHra iyHaJraH;
6) NUTYTHUHT OJIIMHIY Ba OPKAHTM KMCMIJIapH TOMOHMIAH TPaKToOpra
TabCHp 3TYBYHM EHOOLI Kyusap KapaMa-KapIli TOMOHIa HyHalraH;
1.8-pacm. ITnyrHuHr ONIMHIM Ba OPKaHTH KMCMJIapH TOMOHHZAH
TPaKTOpra TabCUp 3TyBYH Ky4Jiap CXeMacu
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XY o2 2 e XVices 4
(R;” sinoy LRl sinay)a <(®,G,) —(E)F a2y

Ba

Xy 2 2 p 2
(R sinog — RP sinog)b _ (0,G,)* —(Fp)*, (129

L

Oynna Rfy ,R;y -MOC paBHIIAAa TpPaKTOPHHHI OJIIH Ba OpKacHra
OCHJITaH ILTYT KMCMJIAPMHHMHT TOPTHIIIa KapIIHIIHKIIapH;

oy, 0 -moc DPaBMIIIJa TPAaKTOPHHMHT OJIIH Ba OpKacura ocHirat
TUlyr KMCMJIap{ TOPTHMIN YHM3MKJapd Ba TPAaKTOPHHHL
Oyinama yku opacunaru 6ypyaxiap.

(1.25)-(1.28) upogamap Gyiuya wm >Kkapa€HHIA TpaKTOpHH
€HOOW TOMOHTa CypuIMG KeTHII SXTHMOJH TUIyTHHHI OJIIMHTH B3
OPKaHTH KMCMJIapi TOMOHHJJaH yHra TahCHp JTyBYM EHOOLI KyH/ap
Oup ToMOHra iiyHanrampa karra, Kapama-Kapuii  TOMOHIa
AYyHanrauma sca  Kuymk 6ynap oskan. By xonat «push-pulh>
CHCTEMacHjarM miyriap Ba Gomka Tymnpokka WILIOB OepHil
MallMHANapuHU MITa6 yukumga anbatra MHOOATra OJIMHHIIM
JI03UM.

OHIM TpaKTOpHMHT Genrmnanrad TYFpU YM3MKIM XapakaT
HYHATHIHHY caKaif onHum GY¥inua TypryHJIMTHHHA TaJKHK 3TaMH3.
Matnymku [16,17], 6ymunr Y4YH TpakTOpHMHT EHOom Ba OypuaK
OFHIIapUHY uonanoBun nuddepeniyan TeHrnamanap Ty3HIHO,
Yap XapaKTepUCTHK TeHIIaMacHHHHT WIIAM3/1apy TaAKHUK STHIalH.

1.9-pacmpaa «push-pully cucremacunaru nayr 6unaH MIUIaETrad
TPAKTOPHUHT &HOOW Ba Gypuak oFumITapH MaBKya OYJraHgard
x§paKa'r CXeMacu TacBupnianran. By cxemara acocaH TPaKTOPHHHT
Kysranmac XOV cucremacuparn én6om pa Oypyak OFUIIJTApPHHHHT
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1.9-pacM. «Push-pull» cucremacuparu riyr 6unad HoIaéTrad
TPaKTOPHHUHT XapakaT TeHIJIaMacHHH Ty3HIIra I0Up cxema

nu¢depeHnman TeHrIamManapy Ky Auiard KypuHHUIa 6y naau

my, =—F, sin(y — B)+ F,sin 3 — T, cos(y - B)—

—TgzcosB+R? sin(B +a;)—RY sin(fB + ) (1.29)
Ba
J.B =bF,siny + bT,cosy —aTl, —M_, (1.30)
OyH/ia m-TpaKTOPHHUHT Maccacy;
Yc-TpakTop ©OoCcHMM Mapkasu If,, HM OenrunaHraH Xapakat

HyHanumuaaH EHOOLIra OFUIIN;
28



y-TpakTop  GOIKAapHIafgWraH FHIAMPAKIapUHH  HEATpal
XoJ1aTra HucOaTaH Gypunui 6ypyarH;

p-Tpaktop 6yitnama ykumm OX YyKkura HucGaTaH OypHIHLI
Oypuaru;

J--TPaKTODHWHT MHEpUMS MoOMeHTH (y FHIIUpaKIapHHAHT
TOPH30HTa TEKHCIMKAArH 60CHM MapKa3ura HucbataH);

M_-cTabunnamTapyByn MOMEHT.

B Ba y Gypuakiapuu kuumk ne6 Kapab xampa 7 Ba Tp Ky4IapHH
TPaKTOP OJIMHTH Ba OPKAaHTH KYTPHKIaDUHUHT TOMHII OypyaKiapi
Ba Koo(duumentnapu opkamu ndopanaé [17], (1.29) sa (1.30)
vdonanapuu Kyinnaru KYpHUHHUIITA Kemnpamns

Kll il KIZ bK 12 ﬂ

my, +
v Vot

—[Fy+F;+R” -RY? +K,,+K,18 =

=(K,-F,)y+R*c —R? 0. (1.31)
Ba
bK”_aKtz . i sz“+a2K12 :
% yc+J,ﬁ+—V__ﬁ_
—(bK,, —ak,,)B =(K, —-F)by—M,_, (1.32)

OyHma K, Ba Kp-Moc paenmpa TpaKkToOp OJJMHIH Ba OpKaHTH
KYNPUKNapUHUHT NGO TOMOHra TOMMIIra KapIIMIAK
koaddunmentnapy ;

V-tpaktopuunr Xapakar Te3JIMTH.
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(1.31) Ba (1.32) TeHrnaManapHMHT XapaKTEpHUCTHK TEHIJaMacH
KyHuard KypuHMIIra 3ra 6ynagu

(mVIIA +[(J. + mb*)K, +(J. +ma®)K,, ] X +
+[% 'K, -K,—-mV(bK, — aK,Z)] A+

+(bK,, —aK, )(F,+F; +R? —R?)A=0. (1.33)

TypryHnuk HasapusicuaaH MabiyMku [16, 22], Tpakrop Genrunanral
Hynanum OyHMYa TYFPU YM3HKIM XapakaT Kwidmd yuyH (1.33)
XapaKTEepPUCTHK TEHIJIaMaHWHT Gapya MIAW3Iapyd MaH(HH HIIOpanu
Oy1uuIm, GyHMHT ydyH 5ca KyHuaary maptiap 6axapHIMIIg JO3UM

(J. +mb*)K, +(J, +ma*)K,, > 0; (1.34)
L’K,-K,~mV*(bK, —aK,)>0; (1.35)
(OK, —aK ) )(F,+Fy +R” —R?)>0; (1.36)

Ba

[, + mb)K, + (. + ma®)K,, |x
16
X ;L K, -K,-mV(bK, —aK,) |-

—mVJ(bK, —aK,)(F,+ F, + R” — RZ)>05, (@:37)
6yHaa L-TpakTop 6a3aCHMHMHT y3yHIIMIH.
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(1.34)-(1.37) wndopanap TaxaMIMOAH KYpUHUO TYpHOIHMKH
TPaKTOp TYFpH YM3MKJIN XapaKaTHHUHT TYPFyHJIMIH yHHHI Maccacu
(m), y OFMpIMK MapkasMHMHT >xoMnmamraH YpHu (a, b), ymby
MapKasra HMcOaTaH MHepUHs MOMeHTH (J:), 6a3aCHHHUHI y3YHIIHTH
(L), onmuHrM Ba OpKaHrM KYNPHKIAPUHMHT EHOOII TOMOHIA
TOMHINra Kapmumuk kosdduupmentnapy (Ky, Kiz), XapaKat Te3JHTH
(¥), arperaTnanaérran MamuHanap, SbHHU IUTyT OJIMHIU Ba OPKaHIH
KUCMJIapHHUHT Kapmunuiiapu (R”,R;”) Ba ynapHu HyHamMum-
napu(a)ra 60FIMK okaH. AMMo m, L, a, b, J., Ki, K2 nap 6epuirad
Ba MawlyM GynraHnuri caGabiu TPaKTOPHHHT TYFpH HH3HKIH
XapakaTh acocaH R Ba R, Ky4IapHUHT MHKIOpH XaMmza
HYHAIWINHEY Ba leMaK IUTyT NapaMeTpiiapd Ba YHH TpakTop GuiaH
OOFNIaHNII CXeMacHHH TYFpH TaHMalI iy/M GHIaH TAMUHIAHAIM.
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BOB BYNHNYA XVJIOCAJIAP

Funmupaknn Tpaktop Ba iyr wMuconupa  «push-pully»
CHCTEMAacH/Iard TYMpPOKKAa HIUIOB GepHIN MallHMHAJIapUHUHT HMITYM
KMCMJIADMHH TFOPHM30HTaJl TEKHUCIMKAA TPAaKTop OwiaH GormaHMII
cXeMa Ba TapaMeTplapyHH acociauml OyitMya  YTKa3suIraH
TaflKUKOTJIap HaTWXajapu OyHuya KyHHMIOarMIapHH TabKHJIAll
MYMKHH:

-«push-pull»  cucremacuparm  Tynpokka ~HMOUIOB  GepHIU
MalliHaNapu acocuja Ty3WIraH arperaTjlapHHUHT TYFpH YHU3UKIU
XapaKaTWHHM TabMHHJIAl YYyH YJIapHUHT OJIAMHTH Ba OPKaHTH HUIIYH
KHCMJIapHHH FOPU30HTAJl TEKUCIIMKAA TPAKTOp 6UnaH 60FIOBYH TYPT
3BEHOJM MEXaHW3MJIADHMHI OHHMM aJlaHMLI MapKasjiapH TPaKTop
XapakaTIaHTUPTHYJIapH 6ocum MapKa3HHUHT TOPH30HTAl
TEKHCIMK/IaT! M3MTa >XOMJIaliraH OYIIuIM JT03UM;

-MallliHajap OJIIVHTH Ba OPKAHTH KHCMIIADUHHHI TOPH3OHTAI
TEKUCIMK/IAr TOPTHIN YW3WKJIApUHKM Tpakrop 6yiinama ykura
HHCOaTaH OFMIl Gypyard MyMKMH Kajap KHMYMK, yiapaaH XOCHI
6ynaguran &€H6om KydJlap KapaMa-Kaplld TOMOHIa WyHalraH
6ynumu Kepak.
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2. «PUSH-PULL» CUCTEMACHIATH TYIIPOKKA
HIILTOB BEPHUII MAIIMHAJIAPHA WITYA KHCMJIAPHHHA
BYIJIAMA-TUK TEKHCJIMKIA TPAKTOPJIAP BUJIAH
BOFJIAHHII CXEMA BA TAPAMETPJIAPUHHA
TAJKHUK S THII

By epnma xam «push-pully cucTemMacupard TyTpPOKKa HILJIOB
OepHuIll MalMHaNapy MIIYM KUCMJIApUHH O¥i1aMa-THK TEKHCIHKIA
TpakTopnap Guian GoFnaHMII cxema Ba TapaMeTpJapvHH IOy
CHCTEMaJary IIyT MUCONUAA KypHb YUKaMHU3.

Bapuya Tympokka wmutoBp Gepuin MamMHAIAPHHHHT (my
KyMIajaH IUTyIIapHUHT Xam) Oyiinama-THK TEKHCIHKIA TpaKTop
Ouwnan GoFlaHWm cxemMa Ba mapaMeTpiapd acocaH yJapHH
Genrunanran wykypiukka Gormmm Ba Wy yKypiukaa  6up
Tekuc(6apKkapop) lopHIM TabMHHIAHHIIM IApTIapuiaH Kemd
YMKKaH  Xonga  aWmimamagm  [15,23-25]. YmOy — mapTiap
OaxapunuImMEN GupHHYN HaB6aTAA MUTyTHAHT TPAKTODHH OpKacHra
OCHITaH KMCMH y4yyH KypuG umkamu3. MablyMKH, IUIyTHUHT
OPKaHTH KHCMH G¥#inama-THK TeKHCIMKIA TPaKTop OMIaH yHHHT
HMKKHTa NaCTKU Ba GWTTa JoKopury Gyitama TOPTKHIApAaH TallKHII
Tonran AB/I(/T;)C(Cy) Typr 3BeHONM OCHIN MEXaHH3MH OpKalH
Gornananu (2.1-pacm). IOxopuna alTHUIraH waptiap
GaxapunumMmy TasMuHTAm A ymby MexaHH3M Ba JEMak ILIyT Opka
KUCMHMHUHT 6Yiinama-Tiik TeKHMCJIMKAArd OHWM aiJlaHUII MapKasH 7
HHUHT XOWNalIran Ypun Kkarta axamusTra ora. Maxy Tanabnapra
OnHoan [15,23-25] TUTYTHHHT OpKaHT'M KHCMHM TEXHOJIOTHK >kapaEHHH
6axcapaérran NaiiTHRa, spHM um xonaTuia OynraHpa y oHMif
alllaHUIN  MapKasHHMHL Xoinamran YpHM KyHugard IIapTiapHH
OaxapuTHIIMEY TasMuHTAmH no3uM (1.2-pacm)
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2.1-pacM. «Push-pull» cucTtemMacuaaru rryr opKaHrd KUCMHUHA
TpakTop OuyaH 60FIaHHUII CXeMacH

2.2-pacm. TInyr opkaHr# KUCMU OHMI ailJlaHMII MapKa3UHUHT
JKOMJIalraH YpHUHM acocsalra Joup cxema
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05L<X, <L 21

Ba
o =<la..], 22

OyHpa X,;~TpaKTop OpKaHTH FHIIAMpaKIapy ailaHuII MapKa3uaaH
IUTYT OPKaHTH KMCMHHMHI OHMH aiJIaHNII MapKasuraia
6ynran 6yinama macoda;

.. ~TUTYT OPKAHTH KUCMH IAPTIX TOPTULI YM3UFH Or; HUHT
FOPU30HTra HUcOaTaH OFMLI Oypyar;
[@,.]-mnyr opkamru kucmu maprim Toprhm umsurd Om HH

TOPH30HTra HHcOaTaH OFMLI GYpYArHHHMHT JXKOH3 (pyXcaT
aTuiras) kuivate (TOCT 10677-2001 [25] Oyiwta
([er,.]1<12°).

(2.1) Ba (2.2) waprnap Gaxapunranaa GUpMHYMAAH ILTYTHUHL
OPKaHTH KMCMM TOMOHMIaH TpakTopra GepwiajuraH THK GocuM
KYHJlap¥ YHUHT ONIMHTH Ba OpPKaHTH FUIJMpaKiIapuia KymuMHa
IOKJIaHWII  XOCHJI Kuiagd. ByHHHr HaTwxacuia yJlapHH TynpoK
Ounan mnawmmm sxmmnauu6, TpakTOpHM TOPTHII KydH OpTaid,
MKKMHYMOAH TUTyTHM ¥3 OFMpJIMIM TahCHpH OCTHAA OenrmiaHrad
1YKYPJIMKKa OOTHILIK TabMHHIaHAAH.

I0xopua TabKWUlaHraHNapAaH  Tallkapyd — [ayr 6oTHII
’KAPAEHMHMHT GolMKa, ALHM TPAHCTOPT XOJATHAAH HII XOJNaTHra
YTKasuiranna nana rosacura MabpIyM o (4-80) 6ypyak ocCTHIA
XKOMNammmy  (wrpux UM3NK), TYMMK O6OTraHmaH KeiuH 9ca
TOPU3OHTaN Xonataa 6Ymuum (y3mykcus YM3HK) 703uM (2.3-pacM).
Yynku Gysna nnyraunr KOpMycyapy Jana ro3acura GUpHH-KETHH Ba
JIEMEXJIApUHUHT yyn GunaH kenm6 Terajd. ByHHMHT HaTiKachia
TULyTHUHT  OFMpNMTM  hakaT jeMexmapHMHT ydiapura GepnimmO,
Y/IapHH KaTTHK TyNpoKiapra Xam sXIy 60THIIM TabMUHIaHanu[27].

30



2.3-pacM. IInyr opkaHru KUCMUHM epra 6OTHII >KapaéHUIaru
XoJIaTIapH

e & L

ILmyr pamacu GoTwim J)KapaéHMHUHr OoluMaa pajia o3acura
HUCOATaH MabiIyMm Oyp4ak OCTHAA >KOWIANIUINW, TYIUK 60TraHgaH
CYHT 3Ca TOPHM3OHTaNl XoJaTAa GYynMImMra acocaH TPaKTOP OCHIL
MEXaHH3MHU NapaMeTpiiapy Ba TOPTKWUJIAPUHHWHI Y3YHJIMITMHU TYFPH
TaHall XUCOOMra SpUIIMIMHAHN, SHHU Y NACTKH TOPTKWJIADMHUHT
Y3YHIUTH  IOKODHIM TOPKMHMKMIAH KaTTa XamJda YJapHHHT
Ky3FalMac MapHWpNapu XapakaT WyHanvuM Gyipda ONIMHIA
KOHnamran 6ynummM nosum. ByHmaH TamKapyd TpPaKTOp OCHII
MEXaHM3MHU FOKOPH TOPTKUCHHM Y3YHJIUTH POCTIIaHAJWTaH Oy IMIIN
Kepak. SlHa myHM TapKMAaml  JIO3MMKM  TYPT  3BEHOJIM
MEXaHW3MHUHT OHMH alnaHMII Mapkasu OyHnaMa-TUK TeKHCIMKAa
IIyr JeMexJapy Ba argapradiapura TabCUP aTaéTraH
KY4JIADHUHT TEHT TabCUp 3TyBYMCH OYiran RI° Ky4YHMHHMHI TabCUp
YM3HFH T~T. [aH I0KOpHMJA >Ko¥yamrad Oynuimn kepak(2.2-pacm),
YYHKH aKc XoJja 0y Ky4 TabCHpH OCTHA IULYT TasiH4 FUJIAWparura
KaTTa 60CMM KyuW TabCHp 3TaJd Ba YHU AyMajalld y4yH SHEeprus
capdu keckuH opragyu. ByHmaH Tamkapu XaiWJOB 4yKypJIMTHHUAHT
HOTEKHUCIIUIY OpTaaM.
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2.4-pacMm. X, XaM1a 0t HY TPAKTOp OCHII MEXaHU3MH Ba ILTYT
OPKaHIrd KUCMH OCHII KypHWJIMacHHUHT NlapaMeTpJlapH OpKaJlk
udozanamuira JoMp cxema

Oxopuna Tavknananran wapriap xammait omminap Xucobura
TabMUHJIAHULIMHY YpraHum Makcaauaa &, =0° ne6 kapa6 [25],
2.4-pacMpia kenTupuran cxemanas doiinanannb Xo: xamna . HY

TPAaKTOp OCHII MexaHM3MM Ba IUIyT OpPKAaHTM KHCMH OCHII
KYPHIIMacHHHHT napameTpapy opKanu udoaanaimMms.
2.4-pacMpa kentupunran cxema 6yinya
e 6
X,.=L,—1l;cosf,—m,; 2.3)
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o, =arctg—=

: 2.4

n
Oynna L,-TpakTop OKaHI'M OCHMIN MEXaHHW3MH IMACTKH TOPTKHIIApH-
HUHT OpKaHTHM, S’bHH Ky3FajlyBYaH [MapHUpJapvIaH IULyT
OHMIA aliaHNII Mapkasuraya 6yyran 6yitnama macoda;
pr-TpakTop OCHII MEXaHU3MHU MMacTKH oyinama
TOPTKMIIAPUHUHT y4ypalnyB Oypdard, sS’bHM yJIapHHM XapakaT
WyHanumu 6unaH xocw Kuiirad 6ypuaru (1.5-pacm);
M,:"TPAKTOP OPKAHTH FHIIQUPAKIIADUHUHT aiJlaHHII MapKasuIaH
Y OpKaHIM OCHID MEXaHW3MH IacTKH TOPTKHJIAPHHUWHT
OJIIMHTH, SBHHM Ky3fanMmac mapaupiiapu C(C;) ragya 6ynraxH
Oyiinama Macoda;
H-TpaKTOp TasHY 103aCHMJaH YHHHT OPKAaHTH OCHII MEXaHH3MH

NacTKH TOPTKMJIADMHMHT OJIIMHrH mapHupnapu C(C;) raya
6ynran Trk Macoda.

1.5, a-pacmpma KENTHPUJIraH cxemara OMHOaH

£y —025, —k,)*
COSﬁz=J( 2 " L) 2.5)
2

(2.3)-udopanarn L, Hu TpakTOp OPKAHTM OCHMII MEXAaHHU3MH Ba

TUIyTHUHT OPKaHrM KMCMM OCHII KypHJIMAacHHHUHI [MapamMeTpJiapu
OpKaiu udonanaitmMus

[ < HalJ@B) -0250, ko) X1 5
H,. =2

OyHna X, Z4-Moc paBuIIia TPAKTOp OPKAHIM OCHIN MEXAHU3ZMHHHHT
33



Ky3ranmac C(C)) Ba 4 mapHupiapu opacujaru 6yinama sa
THK Macodaap;
Hp-nmyr ocuMm  KypWIMacMHHHI IacTKM Ba  FOKODHIH
ITapHHUPIIAPY OpaCHAArk THK Macoda.
(2.5) Ba (2.6) mdopanapuu xmcobra omranga (2.3) Ba (2.4)
ubosanap KyHnaary sKyH!M KypUHHLITa ora 6ynanm

& sz[J(lf)z -0,25(1, —k,)* - X ,] e,

i
; HZz _—ZA
Q=025 —K,)F —m,,) @.7)
Ba
a,. =arctg H,(H,, —Z,) G5

@Y 0250, -k —X,]

(2.7) Ba (2.8) wmdonanap TaxiIMIMEaH KYpUHHO TypHOIUKH
I0Kopuaa Kenatupwirad (2.1) Ba (2.2) wapTtiaap IIyr OpKaHTH OCHIL
KYPHMIIMACHHHUHI NacTKH Ba IOKOPUTHM OCHII HYKTajapd OpacHiar
THK Macoda Hj. Ba TpakTOp OCHII MeXaHM3MHMHHHI MapaMeTpliapH

(X4, Z4, 1, Hp)nm, Gepwiran TpakTop yuyH oca acocaH Hi
Maco(aHu Y3rapTHpHII XMCOGHTa SPUIIMIMHAD IKaH.

3-4 xnaccharu FUNOMpaKiIM XaimoB TpakTopiapu yuyH X;=300 MM,
Z=560 MM, Hi;=400 mm, I£=950 mm, k=620 MM Ba [;:=1040 MM
Kabyn KunuHKG, 2.5-pacmpaa (2.7) Ba (2.8) udopanap 6yiinua X,. Ba
@,. H1 H;: Ta 60FIMK paBHIza y3rapuul rpadMkiapy Kypuira. By

OJIMHTaH rpaduKiIap TaXTUIHAaH KYpUHUG Typubanky, (2.1) Ba (2.2)
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6)
2.5-pacM. X, (a) Ba oy, (6) napau H3. ra G0FINK
paBuinza y3rapum rpadukiIapu
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mapTiap 6axapuinmy yuyH Hr. Macoda, SbHH IUTyT OPKaHIH KHCMH
OCHLI KypHJIMAaCHHMHI NacTKM OCHMII HyKTajlapv[aH IOKOPH OCHII
HyKTacuraya 6yiran tuk mMacoga 700-800 MM opanuruaa 6ymumu
JIO3UM 3KaH.

OHOM WIYr OpKaHrM KUCMMHM OeNruiaHraH MouioB 6epuil
YyKypiMrd 6yHHya OMp TeKuc IOpHIUMHHM TaiKHK 3TaMu3. Xa#moB
YYKYpPIMTHHUHT 6Mp  Tekuc GYNMIOM IUTyTHHMHT SHT  MYXHM
MLl KYpcaTKHYNapujaH Xucobnananmy. WMo Gepumn (xaiimarm)
YYKYpJIMrMHM OyTyH maiikan 6yina6 Gup Tekuc (XHi) OYIAmM
TabMUHJIAHTaH/A SKWITaH ypyFlapiaH OHp TEKHC Ba TYJIHK KydaT
ONMHHIIY, YCHMIIMKIADHM YCHWIM Ba XOCHI TYIUIAIOM XaMja
TYIUIaHraH XOCHIHM GWp BaKTAa MUIIMG ETWIMIIH YdyH GUp XHUI
IIaPOXT SpaTHIIaH.

Yriasuran TaJIKUKOT/IapAa TabKuIaHumunya [26,27], XakooB
YyKYPIHTMHUHT 6Up TeKHC GYMMIIAHN TABMHH/IALI YIyH TUTyT TasHY
FUIIIMpard TOMOHMJAH TYNpOKKa OepuiafuraH THK 6ocuM Kyd4H
MabllyM OMp MakbyJ1 KuiiMatra sra 6YJIMIIM JIO3UM, SBHU

(GG 2.9)

OyHna Gr - mIyr opkaHr¥ KMCMM TasHY FHJIIMpard TOMOHHIAH
TYNpOKKa GepunaguraH THK 00CHM Ky4H;

Giax-TUTYT TasiHY FUJIAMparu TOMOHHMIAH TYNpoKKa OGepuyiagurat
THK 60CHM KyuMHHHI XailoB YyKypiuru 6up TeKMcHa
OYMMIINHYM TabMUHIOBYM MaKOyJT KUAMATH.

IL.H. Bypuenko [26, 27] TOMOHMAAH YTKa3HJITaH TafKWKOTIap
HaTHXanapu O6yiuua miIyr TasHd FUIAMPAard TOMOHMAAH TYIpPOKKa
Gepuiaaurad TMK 60CHM KyYMHMHT Makbyn Kuiimatunu 3,5-5,0 kKH
OpaNMFUAA KabyJl KMTHLI MyMKHH, SBHA Gyay = 3,5-5,0 KH.

(2.9) wmapr 6axapunranga M XapaCHH[a TUIyTHUHI TasHY
FUJIIMPArk IOMMHUi paBHLIZa Jana fo3acura 60cub Typuiaad Xamia
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YHHHT TyNpoKka 4yKyp 60TM6 KeTHmum KysaTunMmaimu [26, 27].
Hatmxaga XalijoB 4yKypiauruHd ©Oup  Tekucaa  Oynuumm
TabMHH/IaHa .

(29) maptHM KaH#al oMWUIap XHcOOHMra  TabMUHIIALI
MYMKMHIIMTHHA aHMKJIam Makcaaupaa 2.6-pacMaa KeJTHpWIIraH
cxemara OMHOAH IUIyT OpPKaHTM KMCMHra OYyiinaMa-THMK TEeKHCIUKIA
TABCHP 3TYBYM KyWJApDHHHT YHHUHI OHHM ainaHuIl MapKasH 7 Ta
HHCOaTaH MOMEHTJIapK TEHIJIAMACHHH Ty3aMHU3

Gz(Ln +12Z)_szz HZ COSWZZ o

= Ln+k,lz +}'Z_, _lLk + .Pz' Siny/:: -
2 siny*
e szl:z = Q:z (Ln il 13:) = Q,lek:. = O’ (2' 1 0)

5}’Hﬂa G: =m_g-TUTyT OPKAaHT'M KUCMHWHHHT OFHUPJIUIH;

M:-TUTYT OPKaHTM KUCMHUHHWHT MaccacH;

8-3PKHMH TYIIMII Te3TTaHHUIIH;

Fi-Tlyr OpKaHrM KWCMM faja TaxTajapura TabCHUp OSTYBYM
MIKaNaHWll  Ky4IAPWHUHT TEHT TabCUP 3TYBUYMCH;

0::,0x:-MOC paBHIIJA [UTyT OPKAHTM KMCMM TasiHY FUIAMparvra
TabCHP STYBYM peakuuss Kyun () HHUHI THMK Ba TOPHU30HTAI
TAIIKKII 3Ty BYMIIAPH;

-Nyr OpKaHr¥M KUCMM TNACTKM OCHMII HyKTalapuJaH yHHWHT
OFMPJIMK Mapkasuraua 6ysiran 6yiinama macoda;

[ - RF Ky4yHM MuIyr OpKaHr¥M KUICMHUHHMHT OHMM alilaHMII MapKasu
T, Ta HUCOaTaH eJKacH;
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2.6-pacum. byiinama-THK TeKHCIMK/Ia TPAKTOPHH OPKAcHra OCHJIraH
TUTyTTa TahCHP 3TYBYM KydJlap CXeMacH

[3:-TUTyT OpKAaHTM KHCMM TAacTKM OCHII HyKTaJapujaH y TasH4
FUIIMParMHUHT aiilaHui YKuraya 6ynrad 6yiinama macoda;

lx-TUTyr OpPKAaHTM KHCMH TasHY FWIAMpard ailaHWIl YKUIaH
YHHHT [IaCTKM OCHII HyKTaiapuraya 6yran THK Macoda;

I:z -F: Ky4 KyHHIraH HyKTafaH mIyr OpKaHTH KUCMHHHHT NacTKH
LIapHUpIapura 6¥iraH THK Macoda;

kn=TITYT  OPKAaHTH KMCMHM TACTKH OCHMIN HyKTalapuiaH YHHHT
OMpHHYM KOpIyCH JIeMeXMHHHr yuyuraya Oyiaran Gyiinama
Macoda;

H-mjiyr OpKaHrM KHCMM TasHY TeKMCIWTu(fo3acH)IaH Y
OCTHYHHHHT MACTKM OCHII HyKTacurada 6yiraH Tuk Macoda;

N-TUTYT OPKaHTH KACMHa YpHATHITaH KOpIycJiap COHH;

L,-ruiyr xopmycnapu opacuzaru 6yiiiama Macoda;
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P -y Ypra (apwin YpTa) KOPIYCH JIEMEXUHUHT yuuaaH RI*
KyYHHHT TabCHp YM3HMFUraya 6ynran macoda;
V- RF Ky4HH rOpUM30HTIra HUCOaTaH OFHMIN Oypdyard.

0= Q. (ByHOa p, TUTyT OPKAHTY KMCMH TasiH4 FHJIAUPATrUHUHT
mymanam kodddunpentr) Ba Q. =Gr 3KaHIMIHHU XHcobra omuo,
(2.10) ndbonanan Kyiiumarura sra 6ynaMu3

GT={G2(Ln+IZz)_R;Z[ H: COSI//;Z—

—(L,, +k, +”22_1 Tl e )sinwfi\—

siny®
(2.11)
o szlzz : (Ln ar l3z A /‘Lklk: )'
2.6-pacMza KeNTHPUIraH cxemara GMHOaH
l,,=H,—0,5b,; (2.12)
Ba
lk: = H: _h_O’Sdm s (2'13)

Oynna h - Xaiinaw 4y Ky piauru;
dy - TUTYT TasiHY FUJIJNPATHHUHT JUAMETPH.
(2.6), (2.12) Ba (2.13) ndonmanapuu xucobra onranga (2.11)
ndosa Kyuaaru KypuHuInMra ara 6ynanu
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Hz: _ZA

Hz,[ 5y —0.25(, — k)’ —QJr
Hz: _ZA

- Rf{H: cosy)” —

n,—1
+k,+—=—L, +
nz 2 'kz

p::x: }sinwj’ —F(H.- O,Sba)}:

Hz: _ZA

+1_+u\H.—h-0,5d, :
s + (A, 5d,) (2.14)

By ucona Taxnunugan KyprHuG TyprGaUKH IUTyT OPKAHTH KHCMH
TasHY FUIJMpPAard TOMOHMIAH TYNpOKKa GepuiafguraH TUK GOCHM
Ky4yd Ba JIeMaK XalJOB YyKypJMTHHHUHT OMp TEKMCIIMIH YHHHT
OFMpIIMTH, YHTa TabCHUp 3TyB4M Kywiap (R7Ba Fy:), ynapHHHT
wWynamumm (v ), wyr (Ly, Ay, [3,), yauar ocum Kypunmack (A,
Hj, 13) Ba Tpaktop ocum mexanmsmu (15, Z; X, k2) HUHT
NapaMeTpiapd Ba  yayamyapura Oornmk  9kaH.  IOxopuaa
TabKUJUIaHTaHUIEK TPAaKTOP OCHUII MEXaHW3MHHHMHI TapaMeTpliapH
Ba  yi4amiapy  CTaHAApTIAWITHPWITAHJMIH, TUIyr  OpKaHTH
KHCMUHMHT yJI4amMiapy Ba MapaMeTpiapd acocaH y GepwiraH
TEXHOJIOTMK )kapa€HHM HWLIOHYIM Ba cudarin GakapuIMLIK
mapTiapuiaH Kenub YMKaH Xonja KaGyNl KMIMHMLIMHA Xucobra
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onagurad 6yncak, (2.14) udomaman (2.9) mapt acocaH TasiHY
FHINUPAarMHM paMaja >KOWJalmraH YpHHA XamjJa I[UIyr OCHIU
KypiMacuHuer H, Ba Hp. yiuamJlapyHM Y3rapTHPHUII Xucoowura

TabMHHJIAHHIIA MYMKHWHITATHA KeJTU0 YHKaIM.

IIyr onguHrM KWCMM y4YyH IOKOpMIa TabKuAJaHran Oapua
MapTIapHH TabMMHJIAHMINMIAa YHH TpakTop Owmman 2.7-pacMmpaa
tacBupnanrad L(L;)NME(E|) MeXaHU3M OpKaJlK GOFJIall iy iu OvyiaH
SpUIIMII MYMKHMH. ByHna oHMi#l aiinaHMII MapKasv YHHUHI OpKacuia
B3 XalJIOB KaTJIaMUJIaH MaCT/a >KOMWIalraH OYJIUIIH JIO3UM.

2.7-pacMJia KeNTUPHIITaH cXxemara GUHOaH

e =1, —m,,

op

(2.15)
Ba

Zm+h—(Hp+H2p)’

(2.16)
X"P

OyHIa Xop-TUTyT OJIMHIM KUCMM TIACTKYM OCHMII HyKTaJapHOIaH YHUHT
OHUY allaHMII Mapka3uraya 6yiran 6yitnama macoda;

lp-TpaKTOp ONAMHIM OCHII MEXAHW3MM TACTKH TOPTKHMJIADUHUHT

Kysfanvac mapHupnapu L Ba L; [aH IULYT OJIAMHTH

KHCMUHMHT OCHII HyKTanapu E Ba E; raua 6ynran GVyiinama
Macoda;

a,, =arctg

Mop=TPAKTOP OJNAMHIM FUNAMpPAKIApM alJlaHMII MapKasulaaH Yy
OCHII MEXaHM3MH TAaCTKM TOPTKWIAPWHMHT Ky3FajmMac

mapHupiapuraya 6ynran 6yinama macoda;

Zyp-TIYT ONAMHIM KMCMH IOKOPMIM OCHMILI HyKTacu M [aH YHWHT
OHMIi alinanuin Mapka3suravua 6ynras TMk macoda;

Hj,-nnyr onpguHru KUCMM TasiHY F03aCHIAH YHUHT TMACTKW OCHII

HyKranapu E E; raya 6ynraH Tuk macoda;

Hyp-nyr ONAMHIM KUCMHWHMHT TTAaCTKH
HyKTaJap1 opacujaru TMK macoda.

4]

Ba IOKOpPpHUIm OCHII



2.7-pacM. TpakTophy onpura ocuiIraH IUyTHA y GHIlaH TYpT
seHot MHL(L1)E(E;) mexanusm BocHTacHaa GOFIaHHII CXeMaCH

(2.15) Ba (2.16) ndopanapnaru Xy, lo Ba Z, NapHU TpaKTop

OHIIHH['" OoCHII MEXaHHU3MU Ba n.ﬂyr OJIAUHTH KHUCMHU OCHII
KypHIIMaCHHHHT ¥Il9aMitapu opkaiu ndoaanaiMus

Xy ={H2”mlﬁ)z —(Hp -H, —h)* x
X[ (116)2 -0,25 (ll _kl)z _(H,' _Hlp _h)z —XNJ}:

:{(HZP—ZN) (116)2 =0,25 ¢ _kl)z —(HI’ —H'F _h)z 5

+(HP—Hlp—h)XN}; (217)

h =&Y =025 ¢, k) &, - H, )’ @.18)

Ba
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7

P

={Hsz(lf Y —025 (I, —k,)* —(H, —H,, —h)* x

x(H,+H,, —H,,~h—Z,)}:

:{(Hzp —ZN)J(lf)2 —025 (I, k)’ —(H,—H,,—h)’ -

2.19
~(H,~H,,~W)X,}, 2.19)
OyHpa Hip-Tpaxrop taseu  rtexucnmrupan y OJIMHTH OCHLI

MEXaHMSMH  mlacTKM ~ TOPTKWJIApPMHMHT  Ky3FaiMac

WapHupnapy L(L)raya 6ynras THK Macoda;
Xy, Zy -moc PaBUIIIA TPaKTOp ONAMHCH OCHII MexaHHarfx:muHr
tWapurpnapyu L(L,) a N mapuupiapu opacunard 6yiinama
Ba THK Macodanap.
217)-2.19) udonanapuu xmco6ra onrampa (2.15) Ba (2.16)
nonanap wyinnarn KYpUHMIIra 5ra 6Ynagu

Xop ={ {Hz,, (' =025 (1, k)’ —(H,—H, —h)’ X

x[ @) -025 (,—k,)? —(H,-H, —h) —XN]}I
:{(H:p ~Z )WY =025 (kY —(H,~Hiy ="+

+(Hp _Hlp _h)XN} }—

i, (2:20)
— ey —025 @ —ry—H,~H, ")
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Ba

a,, =arctg {{f[sz(lf)z -025(, k) -(H,- H,, —h)? x

X(Hp+H2p _}Ilp _h_ZN)_(HP +H2P —h)x

x [(Hz,; —Z,,)\/(sz)2 -025(, —k)* ~(H, - H,, —h)* +

+(H,~H, —hm]} {07 0250, Ry~ ~Hhy -

a7 025,47 =#, ~, -] } } (m

6
Gynga [l ~TPAKTOD ONMHTH OCHMII MeXaHM3MM MacTKH Oyiinama

TOPTKUJIADHHUHT Y3y HITHIH.
Suau 2.8-pacMia kentupunran cxemaman Qoiigananu6, Iy
puaupard TOMOHHIIAH TYNpokKa GepuiaguraH THK 60cuM Ky4HHH

aHuKIaAMK3

G7‘p ={GI’(X’7’ +12/7)—R;z[(znp —H,, _HZF)COSV/;: i

n -1
P Lk_

= X +kn i P i =
o2 o]
_FyZm—Hy=H,, 4055, ) [(X,, +1,,)+

+1(Zg~H,~H, +05d,)] 2.22)
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T |
L PCR pCEaN RN
| '\:‘ ;‘ E(] %: el & ""T'“ 5
<+ 2 S SENIES K:
4 )z RE N >
xp) 0
Lp s [ & o7
liP m_(_)_;:__ X Tcp
| { i

2.8-pacm. Tpaktopuu onwra TYPT 3BEHOJIH MHL(L)E(E1)
MEXaHU3M BOCHMTaCHAA OCHIITaH IUIYITa TabCHp ITYBYH
Ky4Jiap cxemacH

€xu (2.17)-(2.19) udonanapum xucobra onraHa

Gr, =\ G A —0250, k) —H, ~Hyy ) e

‘((Hzp —Z )T =050 k) e

+(Hp_Hlp_h)XN)X
= . il
XHZp (l{’)2_0,25(ll_k‘)2_(Hp _Hlp__h) +[2p } RP
2
X{KHZP 0(1\6)2 —0,25(ll—k1)2—(Hp—H1p—h) X
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x(H, +H,,~H,,~h-Zy)):

: ((Hz,, ~Z )W -025(, k) —(H, - H,, ~ 1) —

—(H,-H,,~h)X,)-H,-H,,Josy™ -

_[Hzpﬁzf )’ =025( — k)’ —(H, —H,, —h)* x

x(ﬁ)z—o,zs(z, -k —(H,-H,,~hy —XN):

:((HZp —ZN)‘/(lla)z _0725(11 _kl)z _(Hp _H'P _h)z +

n —1 xz ! %
ar (HP -Hll’ —h)XN)+ knp P P2 Lk =T sil::;/x_-_ j|sml/’p } s
P

’Erp[(Hlﬂ\/(llﬁ)z —0,25(, - k,)* S BT h)? x

X(Hp+H2P~H1p-h_ZN)):

:((HZP ~Zy) (116)2 =0,25(, —k|)2 -(H,-H,, -hy’ -

SH —H, _h)XN)_H,, =G, +0’5bo]}:
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:H(‘/(llﬁ)z R02sU=k)t —(H, —H,, —hy —XN)Z((Hzp —Zy)x

x (Y ~025(, ~k)? —(H, — H,, — kY’ +(H, ~ H;, ~W) X )X

xHy, U 0251, ~ k)" —(H, — H,, —h): +1,, ]+

+uk[(H2p\/(lls )’ —0,25(1, —k,)? —(H,—H,,~h)" %

X(Hp+H2p_Hlp_h—ZN)):

:((HZ;: _ZN)\j(llﬁ)Z =0.25(, —k,)* —(H,-H, his

~(H,~H,,~hX,)-H,-H,,+05d,| } G

p JIATH;
TabCHP

6 .
YHIa G, -TUTyT TpaKTOpHM oiira OCHITaH KMCMHHHHT OFH
X2
RY -nnyr onpumrm kucmm nemexw Ba apmapridnapHra

STYBYH KyUJIapHMHT TEHT TALUKHII 3Ty BIHCH;
bp=nnyr onwmHry KucMuHAHT OFMpIHK Ky'H KA
Y OCruuuraya 6ynran Gyinama Macoda;
Kup=minmyr onpumru kuemu ocruumpan y GMpHHY
yuurada 6ynraun 6yiinama macoda;
Np=TUTYT OJIMHIH KUCMM KOPITYC/IapUHHHT COHH
Py -TUlyr ONIWMHIM KUCMM WApTIM YPTa Ko

j nyKTasat

4 KoprySHEAHT

" jeMexH
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yduzaH R Ky4MHWMHT TabCHp YM3HFUraya 6yaran Macoga;

¥, - R KyYHUHT rOPH30HTIra HUCOATaH OFMII Oypuary;

[3,-TiTyT ONIAVHIM KMCMH OCTHYMAAH IUTYT TasHY FUJIAMparuraia
6ynran 6yinama Macoda;

Mk -IUYT OJAMHTM KHCMH TasHY FHJIJUPAardHUHT JyMaliail
K03 )HLMEHTH;

dpm ~TUTYT OJIIMHTH KMCMY TasHY FUIIAUPATHHUHT JUaMETpH.

(220), (221) Ba (2.23) wupopmanap TaXMHWIMIAH KYPUHUO
TypUOIVKH TLTYTHUHT TPAaKTOPHH ONAMAAH OCHIIAJUIaH KUCMH y4YH
XaM YHH GelTMiaHraH MIIOB Gepuim dyKypiaurura GOTHIIM Xam/la
Wy YyKyp/MKAa 6Up TeKKC IOpHIIHM acocaH y OCTHUMHUHT H)j, Ba Hop
yn4aMIIapuHH Y3rapTHpUIL XUCOGUra TAMUHIAHAD JKaH.

Tpaxtopun onmura ocunaguran miyrad yHra 2.9-pacMia
TacBupnanrad JK3T (T1)H(H;) TYpT 3BeHONM MEXaHU3M OpKalld XaM
Gornaw MymkuH. Jlexun 6yHza TULYT OHHM aiylaHNII MapKa3y yHUHT
OJANAR XOHNAmKMmK Tydainu (2.1) mapr GaxxapunMaiiy. ByHUHT
HaTHXacuaa 1iuyr TOMOHUJAH TpakTopra GepuyaMral THK 60cHM
KydH TabCHpH OCTHAAQ Y OJNAMHTH FHIAMpAKIapUHMHI FOKIIAHHIIH
OpTajH, OpKaHTU FUNIANpaKJIapMHUHT FOKJIaHUIIY 3ca KaMasiH.

2.9 Ba 2. 10-pacMnap11a KEeJNTHpHIIraH cxemasiapra acocaH

Z 6\2 ity e T
Xop =L+m, + () ~0250,-k) L, (2.24)
ZJ *HZp

Hlp(Za —HZP)
)20 5 (k). — X,)

aﬂl =

w

arctg (2_25)

Ba
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2.9- maHY
PacM. ILtyruunr tpaktopru onaura ocunaaurat KHC

Y 6unan XX3T(T)U(H,) mexaHn3M opKalH
6ornanum cxemacH

Lp e /E/
G X, 1Z A H
,,‘ & j 2 T
T K T 5| ]
X k1
= = 53 0 (]2,
xP y, ) T L
= W;H Fy x| | ks, 79"
& | L, el
IJP ) l‘”g*
('I'l)yl(l:lII

2.10- il
0-pacm. TTnyruuur Tpaxropuu onanra 3 HTyBY
OpKaJIi OCHJIraH KUCMHId e
Kyunap cxeMach
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025 k). —X,H,, 27
G ={ Gp[ :

Z] —Hlp

— WY -025(,~k,)? -1,,,}-11:{ H, cosy —

6\2 2
| 2@ 0250, - k) -X,H,, ©y —0250, k) -
Zx_HZp

) xz
=l —n”—Lk+ L
2 siny;

)sinwf]}—ﬂp(l-[ﬂ —0,5b,) }:

: ”Z;J(lf)’—o,zs(l. S e 420 B e
: ; ,20 (4 —

ZJ _HZp

=k, }—u(H,, S0i5a0 } (2.26)

Omunran  (2.24)-(2.26) mopanapun TaxIIMZAH KYPUHHO
TYpHOAuKHM 6y epia Xam miyrHu GenrumaHraH 4yKypiukka GoTHO
MIUIAIA Ba [Ny 4YyKypiuk#a OMp TeKMC OPHIUM acocaH Y
OCTHYMHMHT H), Ba H,, mapameTpnapuHu Y3rapTHpHLI Xucobura
TAbMHHJIAHAD 9KaH.

Wnrapu  yrkasunran Tapkukormapumusan  kypcatnmmya  [28]
YM3EJI-KyJITUBATOP  Kabu Tynpokka caé3 MUIUIOB  OepyBuH
MAlIMHANApHH TPaKTOPHUHT onguHrk Kucmu ounan A(41)B(B1)CH
TapaiienorpaMM MexaHW3M BOCHTacHa XaM OOFTall MYMKHH.
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Bynna napamnenorpamm mexanusmumar A(41)B(B) Ba CJ Gyinama
TOPTKMNIAPH HIII JKapa&HUIa Ky HHIark XoaTiapHH srauiab nualm
MYMKHH:

a) MapaieNorpaMM MeXaHW3MHHMHL GYilama TOpTKMIapH HII

*apatHUIa ropusONTaN XonaTHu oramia6 mmaim (2.11, i
AbHH a=0. By Xonar YUYH

e 2.27)
amp =0 5 (2.28)
G, =G+R%; g

pu M

0) m
) TapamenorpamMm MexaHM3MHUHT Gyiinama TOPTKWI iaH
J1au

Xapaéq
PaCHHMIIa TOPU3OHTTa HICGaTaH IOKOpHra OFraH XomaTAd o

(2.11, 6-pacm), srpun a > 0. By xonat y4yH
Xo,, =00, E
1
a,,=0; (2.22;
G; =G+R -R'1ga,,; f, 'mH
ma;:é::iznﬁzﬂorpamm MeXaHM3MHHUHT 6Yitnama TOP TK“napﬂamH
PH30HTra HucGataH nactra ofras xonaTA?
(2.11, 6-pacm), stbmn ¢ < 0. By xonat y4yH @3%
Xop =®; @39
0, =—00; @39
G, =G+R +R'1ga,, e
By epna (2.29), (2.32) Ba (2.35) udonanap Mawﬂﬂ;;:aﬂysqau

3TYBuM 6apua Kyusap napasnenorpaMm mexaHu3MHAHLD
B(By) wapunpura kentupum #y1u GuiaH ONHHAK [29]- ,6;lm<14,
(2.27) - (2.35) monanap TaxAIMIAH KypuHHO Typ¥
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! RNt caamman ot o ol ot
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ld

6)

a) Oup =0’ 6) amp>0; G) Owup <0

2.11-pacm. Tynpokka uumos 6epuin MaltMHACHHUHT TPAKTOPHH
onaura ABC/ napaienorpaMm MexaHu3m BOCHTACHIIA OCHIITaH
KHCMHIa TabCHp 3TYBYM Ky4Jiap cXeMacH
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TPAaKTODHUMHT OJIWra TapajuieslorpaMM MEXaHH3M BOCHTacHAa
ypHaTHJlI‘aH TYTIpOKKa HIIJIOB 6ep141u MallWHaJIJapuHUHT
Genrunanran vyKypnukka GoTHIM Ba Iy YyKypiuKZa GHp TeKuC
DU acocaH  mapaienorpaMM  MexaHusM  Oyinama
TOPTKWIIAPUHUHT MII XapaéHuaa rOpU3OHTra HUCGATaH HKOMNalHII
Oypuark a ra Gormuk skam.

vAMMO WYHY TaBKHMJIAM JIO3MMKH NapajlieNiorpaMM MeXaHH3M
6yinama TOPTKWIIapK M >kapaénmaa mactra (2.11, 6-pacM) orn6
MIJIaTaHa, SBHM ¢ < 0 6ynranma (2.35) ndonanaH Kj'lpHHlflﬁ
PraHuiek G, R, Ba R, KyunapuHMHr TahcHpH OCTHIA MallHHa
T PMNIMpaKiapura Kkarta Tk GocuM KydM TabcHp OTaAd:
Bynunr HaTWXacuaa ynapuu mymanam ydyH SHEprHsi cap¢u opTaaH
TOMAA MallMHa mmnon Gepim wyiypnarHWAr 6vp TEKHCTHATY
CMOHIama M (Mamwuna Tasmy FUJIIHpaKIapuHAHT TyTpOKKa ?orum
YKYPIMIH §3rapumy XMCOBHra, sTBHY JaNaHUHT KaTTHK XKOMHIA y
KAMAIM, TOMIOK KucMima oca KymasmM). SlHa MYHH TaEKIE g
TOSMMKH  Kapanagtran  xomarga  napannenorpaMM Meyiaﬂmng
Oyitnama TOPTKUNIADH TOMOHMAAH Tpakropra yHH onuHH KyTapH
1000pyBYM Ty Ky4 Tawcup stamu. By ¥3 HaB0aTHAA TPaKTOPHz
GOIjJKapnm BA YHHHT TYFpH umsmknu XapakaTHHH Tam\munau:{"
KMIALTApaNy  xawpa paxrop ommamrd  FAMAPACE .

pTUpaAu.
TOMOHMIAH Xocun Kununaguran TOpTHII Ky4HHH i "pcaTauuKn
Hemar, ynu KYP

10 y C
KOpMna YTkasunran Taxjuiaap (ropHU  OAMTA

TYNPOKKA  MWINOB Gepuin mamupacHHMHT  TP2 \{ BOCHTACHAA
3
OCHTajMran KucMu ywura napaniesorpamm MexaH!

HH
“ y cudaT
YpuatHiraiia kam smeprus capdraran xonaa 0KOP!

MexaHHSMHHHI‘)
TABMUHNAIN  yyyy

yHUHT  (mapasnenorpaMM i oraad

6yiinama Topriunapy um xapaénua ropu3oHTa! o
. %1
€KM YHHIaH toKopura oFran Xxonga uuUianiap
JNI03UM.
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BOB BYMHNYA XYJIOCAJIAP

«Push-pull» chcremMacuna Tynpokka WILIOB GepHII MalIMHAIApH
MY KMCMJIapuHM 6yiinaMa-THK TeKuCIMKHAa TpaKTopnap OuiaH
OoFaHMII cXemanapy Ba MapaMeTplapuHM acocjam  GyHuda
YTKasunran TajKMKOTNAp acocuna KyHHJAaTHJIapHA TabKHUTall
MYMKHH:

-«push-pully  cucremacuparm  Tynpokka MIUIOB  GepHll
Mall¥HAJIApH OJIAMHTH Ba OPKAHTH MINYM KUCMJIApUHH OeNrHjaHraH
MIIIOB Gepui HyKypiurura 60THIIH Ba Iy HyKypJIHKAa GUp TEKHC
I0pUlIM  ynapHu 6yinama-THK TeKMCNIMKIA Tpakropjap OuiaH
GOF/I0BYM, TBHU TPAKTOD OJIJMHIM Ba OpKaHTH OCHLI MEXaHM3MJIapH
JOKOpUIH  Ba  MacTKM  TOPTKWIApM  XOCHJI  KHJIAAHraH
MEXaHNU3MIIADHUHT TYPH Ba yJlap OHMH alJIaHWLI MapKa3JapHHUHT
TPaKTOp FHIIMpakiapu Ba Jana lo3acMra HHUcCOaTaH >KOMJIAIIHII
YPHHIIapUHH TYFPU TAaHNAII XHcOGUra TaABMHHIAHALH;

-UM3JI-Ky/ITUBATOp KabM Tynpokka caé3 MuUIoB OepyBuUH
MallliHanap TPaKTOPHMHT ONJura napayiesiorpaMM MEXaHH3M
BOCHTacHJa OCHIMIIM MYMKHH. ByHna kam sHeprus capdnaHrat
XOJIa IOKOpHY MII CH(ATHHH XaMfia arperaTHHHT TYFpH YH3HUKIH
XapaKaTHHU TaBMUHJIAIl YYyH MapasiesiorpaMM MEeXaHM3MHHHT
OYitnama TopTKHMIapy M kapaéHuza ropH3OHTA XOMATHH drajiab
€KM YHJaH IOKOpHra OFraH XoJja MIUITAllIapy TabMHHJIAHHIIHN
3apyp.
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YMYMHMI XVJIOCAJIAP

Fungupaxnn TPakTOp Ba IUIyr MHCOJUAA «push-pull»
CHCTEMACHNIarK TyNpOKKAa WILIOB GEpHIN MallMHAJIapUHUHI HIIYH
KMCMNapUHK  (TpakTopHuM ommu Ba OpKacura OCHJIa[HIaH)
TOPH3OHTANl  Ba  GYitnama-TUK TEKHUCIMKIIapa TPaKTOp Gunan
BornanmMm cxema pa NiapamMeTpJiapiHy acocianl 6yiinya yTKasHiran
TOAMKOTIAD  HaTwkanapw G¥itMua KyHumardiapHH  TabKHATALI
MYMKHH:

~«push-pully CHCTeMacHmarM  TYMpoKKa  WMIUIOB  OCPHII
MANMRANApH acocupa Tysmmran arperaTiapHUHr TYFpH TH3MKIH
XapakaTuHy TaBMMHNAII yyyH rOpM3OHTaN TEKHUCIHMKIA yJiap
ONIIMHTH Ba opkapry VIIIYH KyCMJIapHHK TpakTop GrmaH OOFIOBIH,
#PHH TPAKTOD onpuury pa OPKAHIHM OCHIN MeXaHW3MyiapH MacTiH
TOPT“KHMP” XOCHI Kunapuran TYpT 3BEHONHM MexaHu3MJIapHAHT
OHAM Afnanm mapicas papyy TpaxTop XapakaTiarTHpririnaph 00CHM
MapKasuHuyr FOPU30HTaNN TEKHCIMKIAaru usura )Kof/’mamTHP”m"m”
(MM, Bynnan TallKapy MamMHanap OJAWHIM B2 (L
SrCMIapUHuKy TOPU30HTaN TEeKHCIHUKAArH TOPTHLI qnsHKﬂaP"H”: -
"PATOP 6¥iinama YKura mucGaran oFum Gypuard MyMKAH e

K a-KapmH
MUK, ynapnan xocpy 6ynamuran éxGow Kydrap KapaM
TOMOHra #yHanray

-«push-pully
MaWMHanapyu oy

Ynumm kepak; GepHlll
CUCTeMacugaru TYTpOKKa O pnaHral
HIH Ba OpKAHTM MIIYM KHCMIApHHH 662»1 TEKHC
MIos Gepuun MYKypnMrura GoTHiy Ba LIy HyKypIHKAd ap OWIEH
OpUIIN  ynapuy GYitnama-TMKk TEKMCIHMKAA 'rpaK'roF”l:a opKaHTH
BoroByn MEXaHu3MapHuHT, SBHU TpaKToOp onlluHF:Hap" xOCHIT
OCHII - MeXaHM3Mmapy fokopury Ba MacTkH TOP::”P,’ aipmaHAl
KWnauran  mexanusmpapuanr TYpH 53 Y712P nc6aTaH

I
asna ro3acH
MapKasnapuBuHr Tpaktop runanpakiapH b A
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XKOWNAIMIL YPUHIADHHM TYFPH TaHJIall XMCOOHMra TAabMUHIIaHA/H;

-4u3eN-KyITHBaTOp kaGM Tymnpokka ca€3 HIuioB GepyBuu
Mall¥Hanap TPaKTOPHHHT OJAMra MapajulelorpaMM MEXaHH3M
BOCHTAaCHJia OCHIMIIM MyMKHH. ByHia KaM SHEprus capgiaHrad
X0JlIa IOKOPH HII CHU(aTMHM XaMJa arperaTHUHr TYFpH YHM3HKIH
XapaKkaTMHM TABMHHJIAII yYyH MapauieliorpaMM MeXaHU3MHHMHL
Oyiinama TOpTKHMIAapy M XKapaHHA TOPU3OHTAI XOJATHH Srauiad
€KM YHIAH JOKODHra OFraH XOJa HMULTAULIapH TabMHHJIAHHMIIM
3apyp.
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MYHIAPHIXA

“Push-pull” cucremachmarn Tynpokka Mmuios Gepuur
MAllMHANapy  WmYM ~ KMCMJIapUHM — TOPH3OHTAll
TEKHCIIMKNA TpaKTOpiap GHimaH GOFNaHMLI CXeMa Ba
TapaMeTpapuHu TagKuK STHII
Bo6 6¥itnya XyJocanap
“Push-pull” CHCTeMacHary Tynpokka WILTOB OepHLI
MallMHanapn wWmyu — Kucmmapueu — Oy#IaMa-THK
TeKUCIMKA TpakTopnap Gunan GopnaHuI cxema Ba
TlapamMeTpnapunm TagkuK STHII
506 6iiktua xynocanap..................ooereerr e
VYMymuiz XYTIOCANAP........ccuerenecncececennes
Doiigananunray anabuérnap pyixar
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