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HNHITUH XKAJIIBI MYHO316OMOCY

JuccepTanusiHbIH TeMaChIHbIH OJIYTTYYJIYTy: Keiprems
Pecny0nmkachIHBIH SKOHOMHUKACBIHBIH ~ ©HYTYYCY, JKaHbl ©HAYPYLITYK
WIDKaHaJIapIsl YIOMTYpyyZAa >KaHa HINTEN >KaTKaHZApIsl 3aMaHOaNnToOOCyHa
GalNaHBIITYy, alapAblH WYMHAE KypYIyII-MOHTa)XZOO >XaHa J>XONI Kypyydy
yIOMJIap, OIIOHAOW 3J1¢ MallMHA Kypyy ©HAYPYIUTery HIIKaHajIap 30p MaaHWUTe
33. Uitnee, xapyy, Meepiee, Ky0acToo eHAYY BIKYaM apaKeTepuH 0.3 aTalblH
UINTEPJIU aTKapyy YUYH KyOacTap jkaHa >K0J KaTOOCYH OMYypyyra, >Kep TamnToo
YUYYH, aHTeK, KyAyK, Ka3rblH Ka3yyZAa jkaHa KOMMYHHUKaIUsuIapbl OHI00/0 XK.0.
ydypiapAa ypryjaood MalluHajgap KeHUPU KOJOHYNIAT.

Byn  MammHamapaslH =~ KOJJIOHYYCYHYH — MaWHanTBITBl  ajlap/blH
OHIYPYMAYYJIYTYHO XaHa HIICHUMIYYJIYTYHO K3 KapaHIbl. OHAYPYMAYYIYTYH
JKOTOpJIaTYy MacelecH MEXaHW3MAEPIUH KaHbl CONOKOTTOPYH W3ACHYYHYH
Herm3uHAe dveumneT. OIOHAYKTaH — JOMIIO-KaNTEKTYy MEXaHW3MAEPIWH
HETH3MHAE XyOacTapIblH jKaHa YPryJiood MallMHAIAPIABIH JKyMYyIIl aTKapyydy
MYY6eJIOpYH KapaTyycyHa TY3YMIYY TY3MOJee MacelIeCH OIyTTyy.

Jlonmio-KanTekTyy MeXaHW3MAYY MallHHAIApAbIH HIICHUMAYYJIYTYHO
Taacup 3TYYYY HETM3IH KEMYMJIMTH ajl KOHCTPYKLIHUSHBI YPOOTO aNbI KEeIYYdY
JKYMYII aTKapyydy MYYeleplIeH TasHBIYKa KOPCOTYJIIeH 6Te UYOH KapIIbLIbIK
Kyurepy. OIIOHAYKTaH >KyOacTap/AblH JkaHa ypryjaood MallWHaJIapblH
UIIEHUMIYYIYTYH JKOTOpYyJaTyydy, TasHbIUTapra as3aiThUIraH KapIIbUIBIK
Ky4Tep MEHEH Taacup 3TYYdY MEXaHH3MJIEpAH HILITEI Yblrapyy OIyTITyy Maceie
0omym dcenTenerT.

JuccepTalsiHbIH  TeMACBIHBIH HPH  WIMMHMI  nporpaMmmanap
(101000pJ10P) KaHA HErW3rd WIMMHUH U3UJ1/166 MIITEPH MeHeH OailIaHbILIbI.
Keiprez PecniyOnukachiHbIH YIIYTTYK WIIMM/JIEp aKaJIeMHSACHIHBIH MaliHa TaaHy
MHCTUTYTYHYH «Ap KbUI TapMakTarbl eHAYPYII XaHa KypyJlyml YIYH MMIOPT
IMAIITHIPYy4y Ka0Iyynap/bl aHa achantapAbl JOJIO0OpIION, >KapaTyyCyHYH
SCENTEPUHUH HETU3JICPUH UIITEN YbIrapyy» Temanarsl (2012 — 2014 x.k.) xaHa
W. Pa3zakoB areiHAarsl KbIprel3 MamiIeKeTTHK TEXHHKAJIBIK YHUBEPCHTETHHHH
«Matepuan yHeMaeeuy e3repyiMme Ty3ymayy Mexanusmaep (O©TM) 6ap
JKybacTapplH KOHCTPYKIMsIape» Temagarsl (2013 — 2018 x.ox.) Wiaumui
W3unnee MIITepuHIH IUTAaHAAPBIHBIH YETHHIE WIIT aTKapbUIABL.

M3ungeenyH Makcatbl: JKybacTappH jkaHa ypryjo0d MaIldHAJIAPIBIH
MeXaHU3MICPHHIH TY3YMIYK CONIOKOTTOPYH Ty3MeJee, anapJbIH
TEXHOJIOTHSUIBIK ~ MYMKYHUYYJYKTOPYH KEHEHTYy JKaHa HMIISHUMIYYJIYTYH
JKOTOpynaTyy  YYYH  KOHCTPYKTUBIMK  JKaHa  KOJJOHYydy  eJ4eM
MYHO36I'YYTOpPYH KAKIIBIPTYY.

H3uigeenyH maceJiejiepu:

— JLT. /[lBopHukoBayH miaiima-maii Tty3ymayk cucrema (LIITC) Ooronua
TaTaaJIbIpak HETU3AMK TOT0O0JYY, KMHEMAaTHKAaJIbIK YBIH)KBIPYAJarbl TaTaall
TOTOCYHYH TEOMETPHSUIBIK 3JEMEHTEPUHMHH CaHbl 7=3, KaJITEKTYY
MEXaHU3MAEPUH TY3M6JIee;
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— 7=3 aHa TOrOoOJOPAYH caHbl N=5 xydac jkaHa yprynood MalllHAJap/bIH
MEXaHU3MIEPUHHUH TY3YMAYK COJIOKOTTOPYH HILITEI YbIrapyy;

— O9KHM OKBUITBIUBI 0ap ypryjiood MEXaHW3MIUH KHHCMATUKAIBIK ©I96M
MYHO3I6eTYITOPYH ICENToe CYHyIITaMalap bl HIITEI YbITapyy.

AJIBIHTaH HAThIKaJapAbIH WIMMHI KaHbLIbITBI
— 7=3 Taraan HETU3AMK TOTOONIyY KBIMMBUILYy Oemr Toroomnopy ©Oap

MEXaHU3MICPANH COJOKOTTOPYHYH AaWKaJBIIIBIHBIH CaHbl TaOBUImel — 208
COJIOKOT, aapblH HINHEH 160 COoKoTTY HIIKE KAPAKTYYIYTY HaTHIICHAN;

— WpU MYYHAKTHIH |; y3yHIYTYHYH KOITyMYa bUITBIUTHIH |4 GEITHIyY KaTsim
apanbirsiaga 0,5<1,/1;<1 kanTeKkTYy K¢ KBUITBIUBI Gap MEXaHU3MIIE KOIITyMYa
JKBUITHIY 2 KaHTHIN-YMTYJIMAJIBIK KbIMMBLI aTKapat, Oy jKaraail »KbUITBIYTHIH
KBIMMELT JKBIIITHITEIH KOOOUTOT;

—  KOIIyMYa INAJIKbIHBIH Y3YHIYTY KbICKapIraH CaliblH JKbUIBITBIYTHIH OTKOH JKOJ
apajbIThl y3apar.

AJIBIHTaH HATBIIZKAJIAPIbIH TAXKPHIH0AJBIK MAaaHMITYYJIYTY:

— KuHemaTHKaJbIK YBIHXKBIPJArbl 3H TaTaal TOT0OCY 7=3 KBIHMBUIIYY aiThl
TOroocy 0ap KaaTeKTYy MEXaHU3MJIEPAMH CHIHBINTOOCY HIITEIN YbITapbLIIbl,
Oyn skarmail MammHaIapAsl KOHCTPYKIHSJIOOIO MEXaHH3MAWH COIOKOTYH
Tyypa TaHIOOTO MYMKYHIYK Oeper;

—  OKHU KBUITBIUTYY MEXaHH3MIEPIUH PAIlHOHAIIBIK ©196M MYHO3IeTY4TOpPYH
TAHIOOTO CYHYyIITaMallap WINTEN YhITapbUIABL, JKaHa aHBIH >KaHBUIBITE KP Ne
1850 nateHT MEHEH TaCThIKTAIraH.

JKOHOMHUKAJBIK MAaaHWIYYJYry: CYHYWITQIraH 5KHU IKBUITBIYTYY
MEXaHM3MJM KyOacThIK Jkabayynapja JkaHa ypryjJood MalldHauapaa
KOJJIOHYYCY, alap/blH y3aKKa MOOHOTKE HIITEIIH jKaHa aHbIH OHAYPYMAYYIYTYH
JKOTOpyJaTart.

7KakTooro ypirapyyuy auccepTanusiHbIH HETH3IH K0060J10pYy:

1. JLT. JIBopHHKOBIyH mIaiiMa-mail Ty3yMIOYK CHCTEMAachlH KOJJOHYyYyZIa
KaTMapiIoo bIKMachkl MeHeH 208 anThl TOTO0ONYy MEXaHU3MICPAHH TY3YMAYK
CONIOKOTTOPY TY3MOJIOHY.

2. Wiipm MyyHaKTBHIH >KaHa KOIIyMYa >KBUITHIUTBIH >KalWTalIKaH aOallbIHBIH
Y3YHIYKTApBIHBIH OCITHIYY KAaTBhIl YYypyHOA KOIIYMYa JKBUITHY HPHUH
MYYHaKTBIH OWp aillaHyyCyHJa OKH JKyMyII4y KBIUMBUIBIH aTKPYY4y
KaJITEKTYY MEXaHU3MINH KHHEMATHKAJIBIK COJIOKOTY.

3. Komrymua XKpUITBIYTBIH OTYY JKOJIYHA Taacup 3TYYy4y KOIIyM4a IIAJIKbIHBIH
Y3YHIOYTYHYH |3 HETH3TH MIANKBIHBIH |, Y3YHAYTYHA KaTHIIIBIHBIH MYHO310049Y
0=0,8...1 KOPQGUIMEHTTHH pPANUOHAIIABIK MAAHWICPUHUH  apaJIbIThI
AHBIKTAJIJIBI.

Hatsiiizkanapasl ajyyra TaJankepIMH jKeKe caJbIMbI.

Herusru mungeenepayH WINMHA KOPTYHIYIAPHIH U3ACHYYYY ©3Y Taarl
Bl JKaHA WMINTEIUN YBITAPBUINBL TETU3OUK 7=3 aHa N=5 MeXaHU3MACPIUH
CBIHBIIITOOCY; YPryJIO0Y jKaHa jKy0ac MalllMHATAPABIH KYMYIIYy MYYOCYH TY3r6H
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TaTaadl HETH3AUK TOroocy t=3 KalITEeKTYyY MEXaHU3MAUH KHUHEMAaTUKaJbIK
COJOKOTY; OKHM JKBUITBIYTYYy  MEXaHM3MAEPAW  KOHCTPYKIUSUIOO  YIYH
CyHyIITaManap MIITEI YbITapbUIIbL.

H3uigeeepayH HaThIZKaJdapblH anpodanusiioo. JuccepTanusiibIK
WINTHH HETHU3rH K00onopy Tankyynasasl: akagemMuk O.J.Amumomyr 90-
JKBUIIBITBIHA apHANITaH «MallnHazap KaHa XKyMYII sKapasHIapAbIH Ha3apusATh)
aTTyy 3JI apajblK WINMHUH-TIPaKTHKAIBIK KoHpepeHnusaceHaa (bumkek, 2013 x.),
OMpHHYM 311 apanblk «3amMaHOan MallnHaJapAblH HA3apUSTHIHBIH KeWreinepy»
aTTyy ceiprtan KoH(epenuumsicbinaa (HoBokysuenk, 2013 x.), KP YA myue-
kopecrionneHTH C. A6apanmoBayH 70-KbUIIBITEIHA apHANTaH «MarinHanapabH
MEXaHUKAChIHBIH OJYTTYY KeWreinepy» aryy pecnyOJMKanblK HWIMMHIi-
NpaKTHKaJbIK KoHQepenuusceinaa (bumkek, 2014 x.).

JAuccepTalusiiblH ~ HATBHIDKAJAPbIH  0acMaza  4YarbLIABIPYYHYH
TOJMYKTYry. JluccepTansaHslH Temachl OotoHYa 13 mamMuil Wi >kapbelk Kepay,
amapnelH wuuHae:. 3 Makama — Keipres PecmyOmmkaceiHan ceiptkapsl, PUHIL
CHCTEMUHJIE HMHAEKCTENYYdY XypHanmapaa, 7 — Keiprei PecnmyOnmkacsiana
PUHIl cucremuHae  UWHAEKCTENYY4YY OKypHaimgapaa, 1 —  Keiprei
Pecny0nmKachIHBIH TATCHTH.

JuccepTalsiHBIH TY3YMY KaHA KeJiemMy. JluccepTaysasibiK Uil
KUPHII CO3MOH, Y4 OOJIYMI6H jXaHa 2 THpPKeMelneH TypaT. 146 OeTTeH Typrax
MalMHa azyy Tekctu 4 jxaapibangaH, 81 cyperTeH jkaHa 65 anaOUSTTBIK
aTaJBIIITAH TY3YJIreH TH3MEHHU KaMTBINT.

NIITUH HEI'N3I'i MASMYHY

Kupuim ce3n16 TeMaHBIH OXYTTYyJIyry HETH3ICIHII, UII MaKCaThl >KaHa
Macenenep, M3WINee OOBEKTH, WIMMHHA JKaHBUIBITBl JKaHA M3WIJOOHYH
HaTBIHKAIAPBIHBIH TAXPBIHOAIBIK KOJOHYYCY, JXEKE CIIBIMBI, >KapbIAI00Iop
JKaHa HaThIHKaJIap/IbIH alpo0annsuIoocy KaablITaH(bIPbUIIbL.

Bupurun GesrymMae MeXaHM3MIEPIUH TY3YMAYY Ty3Meleecy OoOroHYa
WINTEPIU Kapam YbITHII TAIJ00 JKYPTY3YJIIy, KyOacTapiplH >kKaHa ypryjaood
MaIlMHAJIApABIH ©3repyiIMe TY3YMAYY MexaHusmaepauH (OTM) celHBIITOOCY
KapaJJibl, OLIOHIOM 3JI€ ap KaHJal >KyMyIl >K€ KbIUMBLI KPUTEPUMIIEPUHE KOOI
Oepyydy *aHbI MEXaHU3MAEPIN T0JI00PI00 YIYH MEXaHW3MIIEPAUH CHIHBIITOO
KBIIIaHAANIAPbl, TY3YMAYY TY3M6eJIee BIKMajaphl KaHa KalTeKTYy T=3 TaTaal
HETM3OUK TOTOONYy TErM3IMK MEXaHM3MACPAWH  TY3YJIYIy  Kapaygsl.
MexaHn3MAEpaN TY3YMIYY TY3MeJee jkaHa Tanjoo cypoosnopy I1. JI. UeOblmes,
n n. ApTOOOIIEBCKHH, C. H. Ko>xeBHUKOB, B. B. [lo6poBosbckuii,
K. B. ®ponos, JI. T. IBopuukos, JI. bypmectep, @.Peno, 3. E. Ileiicax,
B. A. HectepoB >xaHa Oup Tom Oamika OKyMYIUTYyYJapblH SMIEKTEpPHHIC
Kapalras.

Jommonyy KanTeKTyy MeXaHU3MAEPAUH HETH3UHIE > KapaTblUIraH
KybacTap >XKaHa ypryjiood MaIlMHAJApABIH OHAYPYMAYYIYTYH KOTOpylaTyy
Kelreily TammaHAel. JKaHBI MEXaHM3MACPIAWH JIOJIOOOPIIOOCY — aTKparaH
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JKYMYIITYH K€ KbIMMBUIIBIH ap KaHJail apTHIKYBUIBIKTBL KaMCBI300UY
KpuTepuiiep OOIOHYA )KYPry3YIYIIY aHBIKTAIIbL.

OKHHYH 06JYMA KEIMMBUIAYY Oeml TOrooiry N=5, Herm3muk 1=3 Toroocy
0ap MeXaHM3MJICPAUH TY3MOJIeecy aTKapbhLIObl JKaH TY3YMIYK COIeKeTTOpIYH
CBIHBIIITOOCY TY3YJIIY.

H3uigee o0beKTHCH: KBIHMBUILYYy Oem Toroocy Oap xKyOacTapIslH
JKaHa ypryJiood MalliHAJIapbIH JAOIIIONTYY-KAITEKTYY MEXaHH3MICPH.

H3nnnee Hepcecu: 7=3 5H TaTaal HETH3IUK TOTOOJYY JKaHa KBIHMBUILYY
Oemr Toroocy Gap JIOMIIONYY-KaNTeKTYY MEXaHU3MICPAMHH  TY3YMIYK
COJIOKOTTOPY, aJlapAbIH KHHEMATUKAIIBIK 6JJ46M MYHO316TYUTepY.

UbIHXKBIDABIH 3H TaTaal HErM3JAMK TOTOOCYHYH KHHEMAaTHKAJIbIK
JKYNTapbIHBIH CaHbl T = 3 MexaHu3Aepau >kapaTyy yuyH JI. T. J[BopHHKOBIYH
maiMa-mai Ty3yMIOYK CHCTEMachl KOJIIOHYJAY JKaHa Kapblll e yiama
TyTalkaH AcCCyp TONTOPYHYH TOTOOJIOPY MEHEH MYMKYH OO0Jyydy KalTeKTYY
MEXaHU3MACPAMH KbIMBUILYY N TOrOOJIOP CAHBIHBIH alKaIblIITAPbl AHBIKTAJIIbL.

Mexanmsmaepaun  Ty3Meneecy  JI. T. JIBOpHUKOBAYH  IaiiMa-Iiai
TY3YMIYK CHCTEeMachl OOIOHYA aTKAPbUIIBI:

p=r+ (=N 4 +..+inj +...+2n, + Ny @

W =(6-m)n-3(k-m)p,;(k-m)>0,

Kaiiia p — KHHEeMaTHUKAJIbIK YbIHXKBIPJIbIH KHHEMATHUKAJIBIK KYITAPbIHBIH JKaJIIbI
CaHbl; T — WYBIHXKBIPJIBIH 3H Taraajl HETH3IMK TOTOOHYH KHHEMaTHKaJbIK
JKYIITAPBIHBIH CAHbI; N; — YBIHKBIPTa | KHHEMATHKAJBIK JKYITAPIbl KOIIYydy
TOTOOJIOPAYH CaHbl,; M — MeXaHM3MI€ YCTYHOH CalibiHraH OaiiylaHbIITapbIH
sxansl causl, M=0, 1, 2, 3, 4 (B.B. JIoOpOBONBCKHUIIINH 6TI6M MYHO3IOTYUY);
N — KIHMBUIALYY TOTOOJIOPIYH caHbl, W — YBIHXBIPABIH KBIHMBUILYYIIYTY;
K — kMHEMaTHKAJBIK KyNTapabslH KiacchiibiH HOMYpPY (K =5, 4, 3, 2, 1); px — k
KJ1accTarbl KHHEMATHKAJIBIK JKYNTapIbIH CaHbI.

Ap KaHIal KaNTEKTYY MEXaHU3M/IEP/IM JKapaTyyCyHyH HEIM3TH NPUHINON
I TUPOeYKe >Ke KupuIl (OamTamkbl) TOrOOJOPro KBIMMBLI Aapa)kachl HOJITO
6apabap Accyp TONTOpyH yiar Kouryyzaa Typat. Keliimeuinyy 3 Toroosopy 6ap
n = 3 kantekTyy MexanmmaepauH 10 typy 6enrmnyy (cypert 1, a). 1 6 cyperre
Accyp TOOYyHYH 6 COIOKOTTOPY KOPCOTYJITOH, alapIslH apachlHaa 3-4y jKaHa S-
YM COJOKOTTOp 2 TY3YMIYK COJIOKOTTOPHY IKaparar, OIIOHAYKTaH, yJar
KOIIIYY9y COIOKOTTOPAYH KAl CaHbl 8 Oapadap.

bupuHuM, SKMHYM Ke YYYHUY TOroosopro AccypayH 8 Ty3yMIyK
COJIOKOTTOPZOH OnpeecyH komico (cypeT 1, 0), keliMbiinyy 5 Toroomy 240
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MEXaHU3MAEPAH jkaparca 00i30T. Tangoo KepeTyn jKaTKaHIal, arepae «TeH
TapanTyy» MEeXaHH3M aijlaHMa-aiinanMa-aitmaama (AAA — 1, a cypetrery 1-um
COJIOKOT) KHHEMAaTHKAJbIK JKyNTapiaH Typca, aHAa OWUPUHYM >KaHA YIYHUY
TOTO0JIOPIO KATMApPIIO00 COIOKOTTOP KalTalaHaT.

[ ARA 2 vAY
1 AAAA o AAAY, VAAA
2 S 1 2
: —— i
2 X R = v&
I i ™ Frrrd 3
3, ARYA, |4 AAYY,YYAA R I AVA
= }A‘L’ﬁ.ﬁ. 3 :
f‘“ﬁg
T £, '|I
2 5,
! ]
AN 1
o OAYYYYA 5] WY
/ ; -f_/: ] _E____,n 2
' P —1
7 4 L vAsy I
- - H\\-\, L] s -— d
= 6)
9 ‘3-"5"5'1'—". ﬁ.‘L"&T 10 vy
a 1 — wiipun MyyHak, 2 - MIaJIKbI,
' : 3 - KBUITBIY.
o A — aiiimanMa KbIMBLI,
VY — yMTy/IMa KbIAMBLIL.

Cypert 1 — Ty3yMaOYK COJTOKOTTOPAYH BapHAHTTAPHI: KBIHMBUIAYY Y4 TOTOOIY
n =3 (a); KeIMMBUIAYY 3KH Toroony N =2 (0)

MeIHIal CeIOKOTTOPAYH OMpeecy MeXaHH3MAEPIUH JKAJIIbl CAHBIHAH YBITHII
kanmaT. OUIOHAYKTaH, KaWTalaHTaH CeJeKeTTepay aubin TamraraHmga 208
KMHEMAaTHKAaJIBIK YbTHKBIPIIAp/IbIH alfKaJbIITaphl KaiaT (cyperT 2).

7 =3 xxaHa N = 5 MexaHM3MIEPIUH HII KOHAOMAYYJIYTYH Taimmoocy 208
160 wmr aTkapyyra >KeHIeMIYY, ajlapIblH HUUHEH 2 COJIOKOT Y4 KeIMbUIAyy, 14
COJIOKOT KM KBINMBUINYY, KanraH 144 cemexeT OWp KBIMMBUIABIK Japakara 3a.
160 cemexeTTYH apachlHAa OenrTmiayylepyna Oap aHa a3bIpKbl ydypra 4einH
n3uIIeHOeTeH coloKoTTOpaAa Oap.

AHpnal cenekeTTepaAYH Oupu — Oyn aillaHMa - ailllaHMa — yMTyIMa AcCcyp
ToOYH (cypet 1, 6, 3-4y cenekeT) TyTamITeIprania, aililanMa- aiilaHMa- aitlaHma-
ymryiama (AAAY) xynryy (cypet 1, a, 2-uu cejekeT) MexaHH3M jkapayat. byn
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MEXaHU3M O5KH IKBUITBIYTYY KAJITEKTYY MEXaHM3M OOyl JCENTeNeT, aj
sabacrap/ia *aHa ypryjaood MalldHaIap/aa ypyydy MeXaHu3M KaTapbl KOJJIOHYY
Tamca 0oJIoT.

| MexaHuambl T=3

Kmuwncu
e Hacnavsaemsie Yormmeemi e lﬁcmtu L
| “Woxawmamos | | mexammams: «y boosors v
1 BBBB ‘ 1
—
— 5 |ayBupyor
s | ees l 8' |8 | l | : |16|

IR < ’»I?I—'ITI——ITH |2f|

—’Zgb\ﬁ'—' wn o8 8] —[8 |— [24]
' o b !

la =8 —[s ]~ [24]

ﬁ @% oo 1

A B[}t [
ﬁ =0T T T
*g@f“m‘?“ M [EX T T
N f*lfl—»lelslﬁlwiwl—» &g

[8 nneny | B8nn 7

nsnn 2 <

R N R S S
P | T T T

e Cal—[o]—[e}— [
— (YT 2 -« nnn =y 8 — 8 — 8

% N |
oA L m _,I 8 l_'| 8 '—»llﬂwl—r Ll—‘

[ o
Oﬁmee;onuuec‘rao | 80l—>| 80 I_’I 48 |208|

1 — GupuHYH TOT00, 2-9KUHYH TOT00, 3 — YUYHIY TOTOO.
A (B) — aiinanma kbiiiMbli, Y (I1) — ymTynMa KeliimMbLI.

Cypet 2 — KslitMpuiayy Gemr Toroosiopy 0ap KHHEMaTHKAIIBIK YBIHXKBIP/IA 3H TaTaall
TOroocy 7=3 MEXaHU3MIEPAHH KaTMapioo bIKMachl MEHEH JKapalyyCyHYH COIOKOTY.
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paiey

X.=1cosq, +1,4/1-A*sin’ g,

1+ -Xc,

1 — niipn MyyHaKk, 2 - IWaNKbl; 3 - XKBUITHY; 4 — KOIIyMYa [IAJIKEI;
5 — kolryMya >KbUITBIY.
l; - niipy MyyHakThIH y3yHAYTY, |, — HETM3rH IIANKbIHBIH y3yHAYTY, |3 - Komymua
IIANKBIHBIH Y3YHAYTY, |3 —Cp 4eKMTTHMH 4eTkH abasiblHaH KOLIYMYa JKBUITBIYTBIH JKOJ
u3MHEe  4YefiMHKM  apanblk, Nc —  HErM3TH  IKBUITBIYTBIH  OTKOH  JKOIY,
hj; — KomryMYa JKBIITBIYTEIH OTKOH JKOITY.

CypeT 3 —DKH KBUITBIYTYY MEXaHH3M/IMH ICEITOO COTOKOTY

YuyHuy 06ayMIe 5KHM JKBUITBIUTYY MEXaHM3MJIUH KHHEMAaTHUKaJbIK
TaJIZIOOCYHYH HaTblibKanmapsl (cypeT 3, B) »KaHa aHBIH I'€OMETPUSUIBIK ©J96eM
MYHOO3[6IrYUTOpPYHYH TaHIoocy KentupwireH. Kapanslll KaTkaH MeXaHU3M
OepwireH KBIAMBUI MBIH3aMBIH KaMCBI3JAN, aijaHyy KBIAMBUIBIH KaWTHII-
YMTYJIMaJIbIK KbIIMBLITa KOTOPYYId apHaJIraH.

MexaHu3M TOMOHIOTYIOH MINTEUT: niipyn MyyHaK | aiinaHyyna, MIajaksl 2
apKbUILYy KbIMMBUI XKbUITEIY 3 OepmiieT xaHa X ory OOI0OHYA KaHThIN-yMTYIMAaJIbIK
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KbIMbLIra KoTopynar. JXKelared 3-TyH KbIIMBUIBI MANKBI 4 apKbLTyy KOLIyMdYa
JKBUITHIY 5-Ke Oepuinmt YV ory 6010HYa KalTHIIT-yMTyIMaJIBIK KBIHMBUITa aliTaHaT.

Yprymnood MeXaHM3MAWH TOTOONOPYHYH KBIHMBUIBIHBIH TECHIECMECHH
TY3YY YYYH KOOPIOMHAT CHUCTEMAchlH TaHIAAWObI3, OAIuTanbIIBIH A  YEKHUTKE
KaramTelpein (cypeT 3). C YeKWUTTHH KBIMMBII OaIlTaNbIIIBl AET anadbI3,
JKBUITBIY 3-TYH 4eTKH abaibpl KaObUT aiblHAT, KayaH rana l-um jkaHa 2-4u
TOrOONOp OHMp CHI3BIKKA TH3WITeHAe (cypeT 3, 0). Komrymda Xpumrerael Oap
MEXaHU3MINH KHHEMATUKAIIBIK 0J196M MYHO3/1eTYYTOpY TOMOHIOTrY eJI4eMIepre
K©3 KapaHsl: |; y3yHIyryHa, mWanKeIHbH |, y3yHIyryHa, KOIyMya NIanKbeIHbIH |3
y3YHOyTYHa, WipH MYYHAaKTBIH ¢ Oypynyy OypuyHa »xaHa |, doHmykka, e3
YUypyH/Ia aJl HETU3TH JKBUITBIYTBHIH YETKH a0aliblHaH KOIIyM4Ya >KbUITBIYTBIH KOJI
W3WHHUH apajbIrbiHa Oapadap.

MexaHn3MAIMH TOTOOJIOPYHYH YeKUTTCPUHNH apbIH aHBIKTAHOBI3.

B 9eKTUTTHH KOOPAWHATO TOMOHAOTY/ 16} aHBIKTaJAaT:

X,=Lcosgp; V,=lsing, 1)

Kaiiza |;- uitpy MyyHaKTBIH Y3YHIYTY, MM; (01- HHPH MyYHaKTbIH Oypynyy Oypuay,
rpam.

3-4y cypeTreH C UYEKUTTHH KOOPIWHATBHIH TabaObI3. X K63 KapaHIbI ¢
JKaHa ¢, Oypdrapra:

X, =l cosg +1,cosp, V.=0, (2)

Kaiizia |, — Heru3ru MaJKeIHBIH Y3YHIAYTY, MM; (02 — HeTH3TH IIAJIKBIHBIH OypyIyy
Oypuy.

Witpy MyyHaKThIH y3YHAYTYHYH HETH3THINAIKBIHBIH  y3YHAyTyHa
KaTBIIIBIH MYHO371009y A KO3((HUIMESHTHH KHPTU3eOm3:

A=111,, @3)
JKaHa OeNTUCH3 (0, aHBIKTalObI3:
sin @, ::isingol:/lsin o “)
2
cos’ g, =1-sin’ g, =1- Asin’ ¢ (5)

XKoeutrera 3-tyH C yekutnHHuH abanbiH, (3) skaHa (5) acernke anyy MEHEH,
KOOPAMHATTHIH OAIITAJIBIINIBIHA KapaTa OyJI TYIOHTMa MECHEH aHbIKTaJIaT:

X, =hCOspy +lp\1- Zsin® g ©)

Herusru sxbutrbiaThid 0TKOH x011y he CoCy apanbireina 6apadap.
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Kburera 5-tvH /] 4YeKMTHMHHMH KoopauHata X ory OOlOHYa TOMOHKY
TEHJIeMe MECHEH OepuIIeT:

X a :(Il+|2 —|4)’

Kaiiga l; - Herus3ru KbUITBIYTHIH YeTKH a0ajbIHAH KOIIYyMYa 5 JKBUITBIYTHIH JKOJ
n3uHe ECO ueliMHKU apanbIk.

/[ deKWTTHH KOOpOMHATHIH YV ory OotoHua Talyy YYYH / dYeKurTe
OamTanmplmbl  Jkaiiramkad  kapaaMdel  Y'0X' KOOpOMHATTap — CHCTEMAchH
kuprusmier. Koopauaatrapasr 6amransisl EC/] ya OypUTyKTaH aHBIKTANIAT:

v, =EI’ =CJ*—EC* =[> — EC? @
kaiina EC TeMeHAeryaeii KepceTce O0I0T:

EC=14—[(11+12)—XCJ=1 -1

Awnpa (7) tytont™a (6) acenke anranaa 0y KOPYHYIIK® 33
V2=l =, = =1, +1 cos g, +1,\[1- A*sin’ g, )? 9

KepyHrenjeii ¥’ ory 6oroH4a /] YEKMTTHH KOOPAMHATHI TOroojopayH Iy,
I, I3 y3ynmyryna xes kapanmsl. Komrymua sbuirsiathin ©TKeH xoiy hy, o1

apaJbITeIHa Oapadap.

Witpu  wmyyHakTeiH  Oypyinyy Oypydy wmenen (6) oxana (9)
mubdepeHunananraina, 3 jkaHa 5 JKbUITBIYTapAbIH bULAAMIIBIKTaphl TaObLIAT,
aJl 9KUHYH Koy AU depruHIranaHraia — ajJap/blH bULIaMIaHyCy aHBIKTANAT.

Herusru 3 sputrbrdTeiH C YeKUTHHUH BUITAMIIBITEI MBIHAH aHBIKTaNAT:

l,cosgy(Asingy —k) . (10)
J1-(sin gy —k)?

Komrymua 5 KbIITBIUTHIBIH /] YeKUTHHUH BUTAAMBITEL OyII TYpre 39:

X, =lsing - ¢ +

. IlXc' - 4XLXL (11)
N e A
D2 —EC

Ampraran (9) oxama (11) ke3 kapadmsulap GOMOHYA KoOITym4Ya S
KBUITBIYTBIH /] YEKUTHHWH J>KBUIBIIYYCYHYH rpaduru Ty3yiamy (cypet 4 a),
BUIIAMIBITBIHBIKBL (CypeT 4 0) jxaHa bulAaMIaHyycyHyH (cypeT 4 B) wiipu
MyYHaKkThiH Oypynyy OypyuyHyH O0-10H 27-re YelHMH e3repyyiycyHze.
I'paduxrep l; = 45 mm, |, = 80 mm, 13=70 MM MaaHunep Y4yH, KOMIBIOTEPAUK
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Mathcad >xana Matlab nporpamManapbiHbIH JKapiaMbl MEHEH TYPTy3yJmy.
I'paduxre HOMIYK chI3BIK M/l;/2 mrafikemr. Komrymda 5 >KBIITEIYTHIH OTYY KOy
QHBIH KON W3HMHHH |, KOOpOWHATBIHBIH OKafiramryycyHa Ke3 Kapassbl.
AHBIKTAIABI, Ka4aH GCIrmnyy Y3yHAyKTapabH KaTeiubiHaa |y / |y sxeuirsra 5 oxu
KeriiMblT aTkapatr. Cypet 4 a, 6, ¢-me rpadukrep ly /1y = 0 xareimn yaypyna
TYpry3yJay, KadaH KOIIyMda JKbUITBIYTHIH XKOJI M3H Y ory OOIOHYa HETH3TH
JKBUITBIYTHIH YeTKH abanbiHa rmaiikent (Co gekut cyper 3 6), 6.a. I, = 0.

Cyper 4 a)-man xepyuyn typrammaii Iy / |, = 0 yuypynma wuiipu
MYYHaKTBIH OWp alllaHyycyHJa KOIIymM4ya S5 JKbUITBIY | KBIMMBII arkapar.
KomrymM4a SKBIITBIYTBHIH JKBUIBIIYYCYHYH Mapa0oJialblk ©3repyslyy Mbli3aMblHa
93. Komrymua KBUITBIYTBIH  BUIJAMABITHIHBIH  rpaduru  (cypet 4 0),
CHHYCOMJAJIILIK MYHO3re 33. blnpamnanyynyH rpaduru (cyper 4 B) TeKuu smec
CHHYCOMAJIIBIK MYHO3T® 33.

Omwonpoii sne rpadukrep ap kanpait l/l; xareinurapeina O-g0H 2-re
yenus, 0,1 kagamaa Typrysynny.

A
S x  ITOJIOKCHHE . /e CKOPOCTh

0,015

1 / 0,015

=\
001 \/ 0.01 N
0,005 . 0,005 / / \
/ 0 ¢ / !
. 7. . N \_ . 1.
=3, 1l / 276,28 \ =314 246,28
0,005 \ -0,005
0,01 _/ 0,01
0015 \/

! -0,015

o)}

a

a, M/’ | yckopenue

0,02

0,015

CYper 4 —Konrym4a bIUITBIUTHIH,
Pe L_ 0 YYYPYHIArbl XKbUIBIIIYYHYH
217628 1y
0,003 (a), pIAaMIbIKTHIH (0),
001 BUIIAaMAAHYYHYH (B) rpaduKTepH
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Youry xarapblHAa 5 — 8 CYpeTTepAe JKbUIBIIIYYHYH, bIIIAM/IBIKTBIH JKaHa
I—“=O,5 (cyper 5), 1y —1 (cyper
I l,
6), 1y —1,5 (cyper 7), 1y — 2 (cyper 8) yuypnap yuys.

Il Il
5-un cypeTre uHpHM MyyHaKThIH OWp allaHyyCyHJa KOIIyMYa JKBUITHIY KU
KalTBIN-yMTYJIMaJIBIK JKbUIBIITYY KBIHMBUIBIH aTKapyycyH Kepce Oonot. Omion
ane Ke3le OWp OTKeH JKOJNAYH YOHIAYTY OKUHYMCHMHEH adblpMaliaHat, Oyl
aifiblpMachkl KOIIyMYa >KbUITBIYTHIH JKaiframyy abajblHa Ke3 KapaHayy, KbUITbIY
KaHya JKakblH 4eTKW abanra jkairamica, aiiblpMadbl Ke0eieT >kaHa MEXaHH3M
Oamka KbIMBUT peXMMHUHE oTyn KereT. JKaHa ueTku abanjaH KaH4Ya aJibic
JKalramca oTKOH JKOIyHYH allblpMmachl azaifat (cypet 5 0), an puiaMIOaHyycy
9KWIMK CUHYCOU/Ia MEHEH e3repet (cypeT 5 B). OMEHTHI, KOIIyMYa JKbUITBIYTHI
YeKTHK abanjgapra KakblH JKaWTalITBIpraHa ©TKeH JKOIAYH Y3yHAYTYHYH
affBIpMackl KOOOHMOT, e TECKepUCHHYE - all albIpMAChIH a3aiaT.

BUIIAMIAHYYHYH TPaUKTEPH KEITHPHUITCH:

S| nonokenue
0015 f—+

= 0015
001 /] 1 W / 1
/ \/ A
0,005 ! 4 0,005
/ =314 \ 204628 ’ =3, 4\ /.7;1 6.28
000 / \ -0.005
-0.01 0,01 \

v, Mle CKOpPOCTh

0015} ——+ NS 0,015
a 6
o wle | yexopenue
" om
L~
0,01 1
- \ / \ / Cyper 5 — Kourymua >KbIITBIYTEIH
/ \ / ¢.¢' L_ 0.5 YUypyHHarsi
U / "=3-‘4 22=6,28 L

o \ / \ KBUIBIITYYHYH (@), BIJIIaMJIBIKTBIH

001 (0), puTIaMIBIHYYHYH (B)

0015 \/ U rpadUKTEpH
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S,M | nonoxenne v, M/c] CKOPOCTh
0015 0015

001 /1 \ / 001 N

0,005 \— 0,005 / \! I
\ [ 1 [ee AR ENEEY
¢ ¢ =
\ =3, 286,28 o I \27!=6,2
0,05 \/ -0,005\/
0,01, \V -0,01 \
-0,015 -0,015
a 0
_— ycKOpeHHe
e
0,01 {\

Cypert 6 — Komrym4a >KbIUITBIUTHIH
|I_4 _1 Y4ypyHIarsl
1

9. €
& \<— 314 246,28

000 \ KBUIBIIITYYHYH (@), BUIIAMIBIKTHIH

oy (0), BT IaMIBIHYYHYH (B)

o015 rpadukrepu

B

S.m | nonoxenne v, M/c|  ckopocTh
0,015 0015

I~ | 1 /‘

0,01

1 0,005 0
/ g.c / \ 9.c
/ 2=4,28 il =3 M / 20-6)28

-0,01
a 0
@ w/e|  Yeropenme
0,02
0,015 /
1
k4 \ Cyper 7 — Kourymua »bUITBIYTHIH
0005 \ 0. 1 _ 1,5 YIYPYHIArsl
g \ n=3/l4 \ 27=6,28 L
0,00 - . KBUIBIIYYHYH (@), BUITaMIBIKTHIH
001 (6), BUTTAMIOBIHYYHYH (B)
0015 rpadukTepu
B
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v, M/c X
Sy | nonoxenue D, CKOPOCTh

0,015 0,015

1
0,01 // 0,01 o f

0,005

0,005

& 7 .
/ ¢, ¢ / 9.c

0 0
=it 276,28 =3 22=6,28
-0,005 0,005

-0,01 -0,

-0,015 1 0,015

a, M/c’ YCKOpPECHHE

0,025 ———t—— -
0,02 : —

|
0,015 ! :
|

Cypet 8 — Komrymua >KbUTTBIYTHH

0.01
/| L_ 2 Y4ypyHIarsl
0 - 1 JKBUTBIITYYHYH (), BIIIaMIBIKTHIH
7=3,14 21=6,28
| (6), BUIIAMIBIHYYHYH (B)
B rpaduKTepu

1 <0,5 MaHWnep y4ypyHaa l-4u Mipu MyyHaKThIH Oup aimanyycyHnaa

-0,005°

1

KOIIyMYa KBUITBIY 5 OHMp KaHTHII-yMTyJIMAlbIK KBIAMBLI KacalT, ( 5<|_4<1
, <
l
y4ypyHZa KOIIYMYa JKbUITBIY 3KM KaWTHII-yMTYJIMAJIBIK KBIMMBUI Kacair, ai

|_4>1 yuypyHIa - KOIIyMYa >KbUITBIY OHMp KaWTBIN-YMTYJIMAIBIK KbIHMBUI

1
JKACAMT.

Iy, / Iy = 1 wmaaum yuypysma (cyper 6) wuiipu MyyHaKTBIH OHD
aliaHyyCyH/Jia KOILlyM4Ya KbUITBIY KU KaWThIM-yMTYJIMaJbIK KbIHMBLI KacailT.
byn xepne, sKMHYM KbIUMBUIBIH (pazachiHia 7-IeH 27-Te 4YelinH OupuH4Ynre
CAIBIIITHIPMANYY, OKBUIBIIIYYHYH, BUIIAMABIKTBIH KaHA bUIAAMIAHYYHYH
yoraykrapsl 50% ke0Oypeexk.

MBIHAAH apbl XKBUITBIYTHIH KbIHMBUTBIH |4/ |} = 2 mapThiHga Kapan kepeny,
JKBUIBIIIYYHYH, BIIIaMJIBIKTBIH YKaHa bULIaMIaHYyHYH TpadukTepu 8-uu a), 0), B)
CYpeTTepYH/e KepceTysreH. by jkepie kalipa 4eKTHK aiylaHa maiina 6onryyna
JKaHa HMHPHM MyyHaKTBIH Oup aiilaHyyCyH/a KOLIyMYa >KbUITBIY OMp 3JI€ KalThIM-
YMTYJIMaJIBIK KbIHMBLI YKacaiT.

ToroonopayH y3yHAyKTapblHbIH pallOHAIABIK KATBIIIBIH aHBIKTOO YYYH
KO3 PHUIHEHTTEP KUPTUINIIET:
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9:5; gzh
I, l,
AHﬂaﬂ YEKUTTUH KOOPAUHATHI MLIHI[aﬁ AHBbIKTaJaT:

2

1 1 13)
V=2 -||1+=->—x, || - (
1 =4¢ T X
MexaHU3MANH TOTOOJNOPYHYH a0alfapblH Taljoocy Kepcerry — 6

KO3((UIUEHTHH MaaHUCH KOLIyM4a JKbUITBIYTBIH OTKOH JKOJyHa Njre Taacup
atetT. byn xoadduimenTrn panuonanapik Maanucu 0,8 ... 1 apbuibikta Gomymry
kepek. 0,8-meH kem Oonico >xkaHa 1-7IeH ammbIn KEeTCe OWPHHYM KbIAMBLIIBIH
CepIMMH aHYa KeTl IMeC.

Kapaﬂbll'[ JKaTKaH MCEXaHHU3MIC Komqua KBUITBIYTBIH OTKOH )KOJ'IyHyH
4oHAYry Ny OIIOHJOM 27e HErM3TH JKBUITBIYTHIH OTKOH jKONYHYH N 4oHIyryHa
’KaHa KOIIyMYa [IANKBIHBIH |3 y3yHAyTYHA Ke3 KapaH/IbL.

9-yy CYpeTTeé HETM3TH KbUITBIUTHIH OTKOH JKONYHYH he dYoHIyTy
KOIIIyMYa IMIANKEIHBIH Ko3(dunnentre 1,=|,/l3 k63 KapaHIBUIBITEl KOPCOTYIIY.
'paduKTHH KOPCOTYYITOHAOM, A, a3albllbl MEHEH KOIIYyMYa >KBUITBIYTHIH

OTYYH KOJTy KBICKAPBITI, HOJITO YMTYJIAT.
hy
05

0s

04

03

0z

01

01 0,2 03 0,4 05 06 07 08 09

ha
Cypert 9 — Kourymua >KbUITBIYTBIH OTKOH KOJIYHYH YOHIYTYHYH KOLITyM4a
IIAJIKBIHBIH A; KO3 UIEeHUHE K63 KapaHIBUIBITBIHBIH rpaduru

h

benrunepnu xuprusenu: n = h_C 'y 1, = A
I
3

1,
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MBIH/IA #; — HETU3TH KBUITBIYTHIH JKOJYHYH €JY6MCY3 MYHO3/10MecY; 2 —

KOIIYMYa JKBUITBIYTBIH )KOTYHYH ©T96MCY3 MyHO31eMecY; N — Herusru

XKBUITBIYTBIH OTKOH JKOIIY; Njj— KOLIyMYy IKBUITBIYTBIH OTKOH JKOILY.
O3repTyYaeH KuitnH anadbI3

=114 (15)

Tyraukan (katMaprnanrad) Accyp TOOYHAa JKBUITBIYTBIH OTKOH KOIYHYH
apanbIlbl  JKaHa OKBUITBIYTBIH ~ KBIAMBUI ~ PEXHMMH HETM3TH  JKBUITBIYTBHIH
KbIHMBUIBIHA KO3 KapaHJbl, 0. . NHpH MyyHaKTBIH JKaHa IIaJIKbl 2 Y3yHIYTyHa.

OKH OKBUITBIYTYY MEXaHM3MIWH 4YeTKH aOajblHAarsl (KbIAMBLICHI3
YEKUTTE) MAPU MYYHAKTBIH TasHBIYBIHIATEl KapIIbLIBIK aHBIKTAIIBL, a1 a1aTTarsl
UHpH MYyYHAK-KBUITBIYTYY MEXaHM3MIUH OHpAEH HINTee IapTapbIHIArbl
KapUIbUIBITBIHBIHEIH 40 % Ty3eT, aHTKeHHM KapIUbUIBIK KYYTOpAYH Oeiryry
Tyramkad Accyp ToOyHa TapkamaT, 0. a. TasHbIYKAa TaacHp STHIYY Kyd 60%
asbIpaax.

7= Fii@non)

a7

B linon)
MBIHJIA Fk ll(Lnon) ~ @MaTTarsl uiipu MYYHaK-KBUITBIYTYY MEXaHU3MIUH
TasHBIYBIHIATHl KapUIBUIBITEL (cypeT 3 a), Fk ll(2non) ~ KM HKBUITBMTYY

MEXAHU3MJIETH MHPH MYHAAKTHIH TassHbIYBIH/IATE! KapIIbLIBIK (CYpoT 3 B).
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KOPYTYHIOYJIAP

JuccepTanysibIK UIITe KHHEMATHKAJIBIK YIHXBIPAATBI 9H TaTaal TOr0oCy
7=3 Gapabap >kaHa TOTOOJIOP CaHBI N=5 MEXaHU3MICPAH TY3MOJIOOIery OIyTTyy
MaceJIeCHHUH YeunMu Oepuinu. M3nnneene ToeMeHAeTy HAThIKaIap albIHIBL:

1. Tataan Toroocy =3 KBIAMBUILYYy O€OI TOTOONY MEXaHU3MICPAUH
alKaJbIIITAPBIHBIH Kbl CaHbl aHbIKTaNbI, Tadbbuirad 208 cemexerren 160
UIIKE JKapaKTyyIyTy aHBIKTaJIIbL.

2. 7=3 xaHa N=5 MYHe3#eMejepy Oap MeXaHM3MIEPIUH KON TYPIYYIYTYH
KOJIIOHYYCY OHAYPYWITYH ap KaHaad cdepanapma wumredl TypraH >KaHb
YPTYJI00Y Ke KyOacThIK MalllMHAIAP (bl J)KapaTyyra MyMKYHYYJIYK Oeper.

3. DKu KbUITBIYTYY 7=3 jXaHa N=5 MeXaHM3MJHMH KWHEMATHKAaJbIK COJIOKOTY
WUITENl YbIrapbUiAbl, aHblH JkaHpulbIlbl KP  Ne 1850 mareHTH MeHeH
TaCTHIKTAJITaH.

4. Bemr TOrOoONy 3KHM JKBUITBIYTYY MEXaHM3MAEPIUH TCOMETPHSIBIK ©JI9eM
MYHO3JeI'YYTOpYH aHBIKTOOYYy K63  KapaHIBUIBIKTap  TY3YJIAY, ajap
MEXaHM3MAWH COKKY OKBIIITHITBIHA TAaacHp ATHYYY KOIIYyMYa >KBUITBIYTHIH
KBUIBIIIBIH aHBIKTaraHra MyMKYHIYK Oeper.

5. Komqua KBUITBIYTHIH JKbUIBIIIBIHBIH, blUIAaMbII'bIHBIH JKaHa
BUIIAMIAHYYCYHYH HAPH MYYHAKTBIH || y3yHYT'YHYH WATKBIHBIH |4 y3yHIyTYyHA

ap KaHIall KaTbIWbIHAAIBI IPaQUKTEPU TY3YIdy. (5 <IAS1 y4ypyHIarsl
1

KOIIyMYa JKBUITBIYTBIH 5KM KBIMMBUI aTKapyycy KepceTyiay. bym xarnmait

YPryJiood MallMHANAPIBIH OHAYPYMAYYIYTYH JKOropyjaryyra HErus3 0oy

JCerTeNeT.

6. Komrymua O KBIITBIITBIH KbIMMIUIBIHA Taacup OTHYYY JKaHa KOIIyM4a
IIATKBIHBIH |3 y3yHOYIyHYH HErM3rM WIAJKbIHBIH |, y3yHAyryHa KaThIIIbIH
MYH©3/1809Y KO03(UIMEHT O-HBIH pAIMOHAIIBIK MAaaHWJICPUHUH apalibITbl
anbIkTanasl, 0 =0,8...1.

7. DKH XBUITBIUTYY MEXaHU3MIE OMp JKbUITBIUTYY HMPH MYYHAaKT-KbUITBIUTYY
MEeXaHU3MIe KapaTa TasHBIYTapbIHIArsl Kapmbeulblk 60% a3 skeHAn
JATVIIICH]IH.
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1.

2.

TAKPBIMBAJIBIK CYHYIIITAP

OKH JKBUITBIUTYY YPryJlIood MEXaHH3MAUH ©T46M MYHO3IeIyYTepYH 3CeNToo
YUYH YCYJIIOYK CyHyIITaMalap UIITEeN YbIrapblIabl.

OKH yMTyiaMa KBUITBIUITHIPEI Oap Oemr TOrooily MeXaHM3MIWH ©JT9eM
MYHO3IeryuTepyH oscentee yuyH Matcad, Matlab mnporpammanapssga
9CENTOe CYHYIITAJEL.

Vprynood MalldHANAPABIH OHAYPYMAYYIYTYH JKOTOPYJIaTyy YYyH OKH
YMTYJIMa JSKBUITBIYTBIPBI Gap Ol TOrooNy MEXaHWU3MIHH pPAaIMOHAIBIK
TCOMETPUSIIBIK  ©T96M MYHO3IOIYYTOPYHYH apaibilblH TaHIOO YYYH
CYHYILITaMaNap HUIITEI YbIrapbULIBL.
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TonomoB Usiarers Oposannesnutud 05.02.18 - mexaHu3nmaep kaHa
MalIMHAJAp HA3apUATHI AAUCTUTH 00IOHYA TEXHUKAJBIK WIMMIEPAUH
KaHIUAATTBITBIHA OKYMYIITYYJIYK apakara 33 00Jyy yuyH «IIpecc skana
YPry/i004y MAalIMHAJAPAbIH MeXaHU3MAEePHHIH TY3YMYH TY3M6J1100 »
TeMAacChIHA KA3bLJITaH AUCCEPTANMACBIHBIH KbICKa4a Ma3MYHYHYH
PE3IOMECH

Tyiiyn ce3mep: Ty3yMAYYJIYK TY3Mejee, KalTeKTYy Oell OaillaHbliTyy
WIMEK MEXaHM3MH, KYIHUCTYY MEXaHH3M, HMPU MYHAKTyy->KbUIyydy MEXaHHU3M,
Oelr Mydesryy KalITEeKTYy MEXaHU3M.

M3uigee o0bekTH: T=3 *XaHa N=5 MeXaHU3MIYY IpeccTepIuH KaHa
ypryjoouy MalllMHEJICPUHUH TY3YMAYK COJIOKOTTOP.

H3unnee mnpeameTru: MEXaHW3UMH Oap TNPECCTEPAMH JKaHA YpryJiood
MalIMHAIAPIBIH KYMYIITy MEXaHU3MAEPH.

HWnumuii mmTuH Makcatsl: bemr tooromy t=3 Tartaan 6a3ucTYy AOMIIOO
- KaITEeKTYY MEXaHW3MAEPAWH CTPYKTYpaJbIK TY3YMY JKaHa ajapiAblH
KWHEMaTHKAJIBIK ITapaMeTPIIEPH.

H3unnee ycyaaapsl KaHa annmapaTTapbl: U3MIN66 MEXaHU3UMACPIWH
’)KaHa ~ MallMHAJapAblH  Tajl000, TY3MeJIee Ha3apUATBIHBIH HETM3HHJE
xypry3ynay. Mathcad, Matlab xkommnbeTepauk mporpaMMachiHa MaITHHAIBIK
9KCHEPEMEHT JKYPIY3YJIIY.

AJBIHTaH KBIHBIHTBIKTAP JKaHA AaJapAblH JKAHBLIBITBI: bem
GaiinanpIuTyy T=3 TaTaan 0a3ucTyy OanaHbILBI O0ap TErH3AMK MEXaHU3UMIECPUH
Ta0yyHYH KOMOMHAIMSIIAPBIHBIH KAl aHbIKTadraH canbl 208, aHbIH HYUHEH 48
TY3MOJIYK cenekeTTepy umteOeiT, 2 cxema W=3, 14 cxema W=2, 144 cxema
W=1, 1=3 xana n=5 5KM NOJ3YHIYY MEXaHW3UMHHHH >XaHbl KHMHEMAaTHKAaJIBIK
COJOKOTY MINTEIMIT YbIKTHI, KOIIyMYa O KBUITBIY MHPH MYYHaKkTBIH OHp
alimaHyycyH/la 9KH JKYPYII JKacalT; IIAIKBI )KaHa MHPH MYHAKTBIH ap TYPAYY
KaTBIIIBl, WHPH MYHaKThIH Oypynyy OypduyHaH >aHa KOIIyMYa >KbUITBIYTBHIH
JKYPYIIYHOH KO3 KapaH bl 5KeHH aHbIKTaJJIbI.

Kosgonyy papaxkachl: >KaHbl yprysioody MalIMHEIEPAH Kypyy YUYH
WINTENUN YbIKaH OKBIMBIHTBIKTApsl KeIprer3 PecmyOnmukachiHBIH — YITYTTYK
WIMMJEp aKaJeMMCHIHBIH MaluHe TaaHyy MHCTUTYTyHa xaHa I. Pas3akos
ateiHAarsl  KBIpreI3  MaMJIeKeTTHK  TEXHHUKAJIBIK  YHHUBEPCUTETHHE  OKYYy
MPOIIECCTEPUHE KOJIJJOHYY CYHYIITAIIBI.

Koanonyy Ttapmarbl: npeccTepIyH MEXaHU3HMIEPHH J10J000pI00a0
JKaHa ’kaparyya KOJNJOHyaT.
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PE3IOME
aucceprauum Tonomosa Usinreiza Opo3anueBnya Ha TeMy:
«CTpPYKTYpHBIii CHHTE3 MeXaHU3MOB IPECCOB U YAAPHBIX MALIMH» HA
COMCKAHMe YYEHOI cTeleH! KAaHAM/IATa TeXHHYeCKHX HAyK
no cnenuaasHocTu 05.02.18 — Teopus MeXaHU3MOB U MALIIUH

KiroueBble cioBa: CTPYKTYpHBIM CHHTE3, pbIYaXHBIA IIApHUPHO-
NATU3BEHHBIM MEXaHU3M, KYJIHCHBIM MeEXaHU3M, KpPUBOLIUITHO-TIOJI3YHHBII
MEXaHU3M, IECTU3BEHHBIN PhIYaKHBIH MEXaHU3M.

OO0BbeKT Hceae0BAHMA: LIAPHUPHO-PHIUAKHBIE MEXAaHU3MBI NPECCOB U
YAapHBIX MAIlHH C MATHIO MOJBUKHBIMU 3BEHBSAMH.

IIpeamer mccneq0BaHUSA: CTPYKTYPHBIE CXEMBI MIAPHUPHO-PBIYAKHBIX
MEXaHN3MOB C IISITHIO MOJBIKHBIMH 3BCHBSMH C HaHOOJEe CI0XKHBIM 0a3MCHBIM
3BEHOM KHHEMAaTHUYECKOH Lenn NPy 7=3 U UX KWHEMaTHIECKUE [TapaMEeTPBlI.

Heap padoThl:- CHHTE3 CTPYKTYpPHBIX CXEM MEXAaHH3MOB IIPECCOB U
yIApHBIX MAaIllWH, YJIY4YIICHHE WX KOHCTPYKTHBHBIX M 3KCIUTyaTallMOHHBIX
IapaMeTpoB C MENbI0 PACHIMPEHHUsS TEXHOJIOTHYECKHMX BO3MOXKHOCTEH U
MOBBIIICHHS HaJJeKHOCTH.

MeToasbl HccIeI0BAHMA U anNapaTypa: HcciIeJ0BaHUE BBIOIHIOCH Ha
OCHOBE METOJIOB aHAJIM3a U CUHTE3a TEOPUM MEXaHU3MOB U MalluH. MalluHHbII
OKCIIEPUMEHT TPOBOJMICS C MOMOYBIO KOMITBIOTEPHBIX mporpamMm Mathcad u
Matlab.

ITosyyeHHbIe pe3yJbTAThl H X HOBH3HA: BIIEPBHIC OINpeJiesieHo o0 Yee
KOJINYECTBO KOMOMHALMH MEXaHW3MOB C TSATHIO IOJBHXHBIMHM 3BEHBSIMH CO
CIIO)KHBIM 0a3HCHBIM 3BeHOM 7=3, cocTaBmsioYee 208 cxem, u3 KoTopsix: 160
CTPYKTYPHBIX CX€MBI paboTOCIIOCOOHBI, MX HHUX 2 CXEMBl HMEIOT CTENEHb
nogewkHOocTH W=3, 14 cxem - W=2, 144 cxemsr - W=1; paspaboraHa
KMHEMaTH4ecKasl cxemMa MeXaHu3Ma npu 7=3 u N=5 ¢ AByMs NOJI3yHaMH, B
KOTOpPOW JIOMOJHUTEIBHBIH IIOJI3yH COBEpIIaeT jaBa pabouyMx Xoma 3a OXWH
000pOT KPHBOIINIIA; YCTAHOBICHBI PAllMOHAIBHBIC 3HAUYEHUA Kod(duuueHTa 0,
XapaKTepu3y0 Y ero OTHOIICHHE JJIMHBI JOMONHUTEIBHOTO martyHa |3 K minHe
OCHOBHOTO maTyHa |, BiusiroYero Ha X011 IOMOJTHUTEIFHOTO MOJI3YHA.

PexoMeHIanuu mo MCNOJb30BAHUIO: pa3pabOTaHHBIE PEKOMEHIAINU
JUIA CO3JaHMS HOBBIX YAApHBIX MAIINH IepenaHsl MHCTUTYTY MalIMHOBEIEHHS
HAH KP u Keipreiskomy rocygapcTBeHHOMY yHHBepcuteTy nM. M.Pas3akoma
JUISL peaji3aliiy B y9eOHBIH mporiecc.

OO0jacTe  NMpUMEHEHHUsl: NPOEKTUPOBAaHHE U KOHCTPYHPOBAHUE
MEXaHU3MOB IIPECCOB U yAAPHBIX MAIIUH.
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SUMMARY
dissertation of Toloshov Chyngyz Orozalievich on the topic:
" Structural synthesis of the mechanisms of presses and shock machines™ on
the degree of candidate of technical sciences
specialty 05.02.18 - Theory of mechanisms and machines

Key words: structural synthesis, lever-hinged five-link mechanism, rocker
mechanism, crank-slider mechanism, six-link lever mechanism.

Object of study: articulated lever mechanisms of presses and shock
machines with five movable links.

Subject of research: structural diagrams with five moving links with the
most complex basic links of the kinematic chain at T = 3 and their kinematic
parameters.

Objective of the research: synthesis of structural diagrams of the
mechanisms of presses and percussion machines, improvement of their design
and operational parameters in order to expand technological capabilities and
increase reliability.

Research methods and equipment: the study was carried out on the basis
of analysis and synthesis methods of the theory of mechanisms and machines.
The machine experiment was carried out using computer programs Mathcad and
Matlab.

The obtained results and their novelty: for the first time, the total
number of combinations of mechanisms with five movable links with a complex
basis link © = 3 was determined, amounting to 208 circuits, of which 160
structural circuits are operable, 2 of them circuits have a degree of mobility W =
3, 14 circuits - W = 2, 144 schemes - W = 1; a kinematic diagram of the
mechanism was developed for T = 3 and n = 5 with two sliders, in which the
additional slider makes two working strokes per crank revolution; rational values
of the coefficient 6 are established that characterize the ratio of the length of the
additional connecting rod |5 to the length of the main connecting rod I,, which
affects the course of the additional slider.

Degree of use developed recommendations for the creation of new
percussion machines were transferred to the Institute of Mechanery Researching
Institute under the NAS of the Kyrgyz Republic and Kyrgyz State Technical
University named after |I. Razzakova for implementation in the educational
process.

Scope: design and construction of press mechanisms and percussion

machines.
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