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Kupum
Mexanu3m Ba MallMHAIAp HA3apHUsICH KypCHM MEXaHHU3MJIAp  SIPaTHIII,

JoWmMxanam Ba yJapHU TEKIIMPHUIIHWHT Ha3apuil Xama aMaliuid yCyJJIapWHH,
MetomapuHu yprataan. Cudarim MammiHa sIpaTUIl MYyXaHIUCIUK XHUCOOJIanuiapu
Ownan y3Bui Oornabd onub® Oopunagu Ba Oy XucoOnanuiap ajgoxuja ycyJapra
acocnmaHagu. by ycymmapra MeXaHM3MHUHT CXEMAacWHU TYFpW TaHJAIl Ba YHU

KMHEMAaTHK Ba TMHAMHK XHUCOOJIAIl KUPaIH.

X0o3upru TEXHHKAa TAPaKKUETUHUHT Oapya coXajlapujard TEXHOJOTUK
xapa€unap uNUIad YMKApPUIIHU CABOJIM MYXaHAKWC, MallaKall MyTaxaccuciap
GOIIKAPHMINNHKM Tanab KWiamd. Y3 HaBOaTHIa Xap OMp MyXaHINC MEXaHH3M Ba
MalllMHaJIap JoMuXaaill, ylapHU TEKIIUPUIIl, TAKOMUIUIAIITUPUILL YCYJUIAPUHH SXIIH
OWJINILIN KEPaK.

MexaHn3M Ba MallMHAJIAp Ha3apwsicH KypcuaaH Kypc Joimxa, (uimm)
Oaxxapuiranjgaruia Oy ¢daH myxTa Ba Mykamman ypranwiaau. Kypc uinm, noiinxa
Oaxkapuiuill xapa€éHu Oy KypCHUHT acOCUN KUCMIJIApUHU Y3 KAMPOBHTa OJaIu.

MexaHu3mM Ba MallMHajIap Hazapuscu Kypcu Oup ceMecTp JaBoMHaa
ypranunaad. ABBaJl pHUYArid MEXaHU3MIIADUHU CTPYKTYpaBUM, KUHEMATHK Ba
KHHETOCTATUKABHI TEKIIUPHIILIAP F03aCHIaH Kypc Jjolnxa (WMIu), KSHWH THUIIUIA Ba
KYJIA4OKJIM MEXaHU3MJIAp F03acujaH Kypc Jioiinxa (Mim) Japu Oakapuiau.

Tanaba MeXaHM3MHHUHT TapKUOWAATH 3BEHO, KHHEMAaTHK Ky(PT Ba TpyNIaHUHT
F€OMETPUK Ba KUHEMATHK, AMHAMUK MapaMeTpiapuHU XUcoOnall yCyJUIapUHUHT
acoCapUHM SXIIKW YpraHu® 4YWKca, Yy Xap KaHaall Ty3widiura jsra OVyiaran
MEXaHU3MHHU OeMaJIof JIOWHUXanalli Ba TaIKUK STUIIA MYMKUH.

K¥ypcarmana siccu (Tekuc) MEXaHHU3M JIOMMXATANl Ba YHH TEKIIUPHII YCYJLIAPH

oepunnu. by kypcatma onuii YKyB opTiiapu Tajiadanapura MyJpkaniaad E3uiau.



Kypc jgoiinxacu (M) TONMHMPUAKIAPHHA OaKapHIl TAPTHOM

Kypc noiimxa (wmum) ydra Bapak Ba XHCOO-TYIIYHTHPYB €3yBUIaH HOOpaT
O0ynmuO, yHu YkutyBuM Oepamu. TamaGamap kypc jonuxacu (WIIHM)HU Y3JIapUHHHT
IypyX JKypHaJIura Moc Keiarad pakam Oyinua onaawiap. Tamaba rypyx KypHaIuHUHT
TapTHO pakamMu Oyiinda Kypc JioMuxacu (WIIM)HUHT THIIM Ba BapHAHTUHU TaHJIa0
OJIaJIu.

Kypc notinxa (umm) Kyiiugara 3 ta TONIIHPUK aCOCHIa OaKaAPHITUIIHN KepakK:

Jlovinxa (wm) HUHT ym3manapu A2 ¢opmar (594X420 mMm) OyiraH Bapak
(BaTMaH) ma Oaxxapwianu. byHna:

1-monwupuk. Texuc puyar-mapHUPIA MEXAHU3MHHUHI CTPYKTYpacH,
KMHEMAaTHUKAaCU Ba KWHETOCTATUKACUHU TEKIITUPUIIL,

2-monuwiupuk:. TUIITN peTyKTOPHA JIOMMXAJAII Ba YHUA TEKITHPHIII,
3-monuwupuk: Kynadokan MEXaHU3MHHU JIOWMXaJall UIuiapyu Oakapuiiau.

Kypc noiimxacu (vmmm) HH XUCOO-TYHIYHTHPYB KucMu A4 dopmarin
(210X297 mm) Bapaknma OGaxxapwinO, MyKOBacCHHU HaMyHaza Kypcartwiaraniek (5,6-
bemnap) OaXapuUIUIIU JIO3UM. B3yB BapakHUHT 1-ud TOMOHMIa 4YMpOMNIM Ba
TymryHapau KuauO &3wmamu. Tukwum yayH dan TomoHmaH 30 amm, Kondrad
tomornmapaan 93ca 10 mm  maH KoM Kommupwianud. TymIyHTUPYB €3yBHUTA
KUCKApTUpHUIIUIAp KUPUTHUII MYMKHUH 3Mac, ¢akatruna JCT Oyiinua pyxcat >TUiran
KUCKApTUpULLIAP OYIMIIM MyMKHH. E3yBna kaOyin Kuiueras Qopmynanap, Kabyin
KWIMHTaH KaTTajJukiap, KosduuUeHTIap, CcTaHaapTiap Kailicu anabuér Ba
MabJIyMOTHOMAaJaH OJIMHTaHU KYpcaTUO YTUIIUIIN KEpak.

[[lynuHraek, um maB3ycH, TOMIIUPUK BapUaHTIApU TapKUOU pakaMu Xamja
UIITHU Oaxkaprad Tayiada Ba Ul paxOapUHUHT UCMU apudu KypcaTuiaam.

Xucoo-tymyHTupyB €3yBu 7-10 6et 0ynu0, y KOHCTPYKTOPIHK XYy XOKaTIapH

xucobOmanaay. YnmanapHu BaTMaH Karo3ra Yu3ujIau.
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I-TOMIIUPUK

MAB3Y: TEKUC PUYATI'-IHAPHUPJIN KYJIMCAJIM MEXAHU3MHUHI'
CTPYKTYPACHU, KHHEMATHUKACHU BA KUHETOCTATUKACHUHH

TEKIIHUPUII
bepunran:

0,4=0,09
@ =210°
n=704

MUH

P=24H

3BEHOJAPHUHT Y3yHJIUKIApH
AB=BO,=4-0,4=4-0,09=038
a, =2-0,A=2-0,09=018x
a=35-0,A=35-0,09=0315x

6 =3-0,A=3-0,09= 03151

Mexanuzmoa 1 36eno kpugowun yzeapmac 6ypuaeuti mesnux N= 1021 Gynqy

coam Kypcameudu UYHAIUWY MOMOH aiiaHaou. KpUBOIIUMHUHT OypUIIUIIT
Oypuaru ¢ =210° TypuIlll Ba3usTU YUyH MEXaHU3M TEKIIUPUIICHH.

1.1.1. Mexanuszmnune cmpykmypacunu meKuupuul
MexaHU3MHUHT KUHEMAaTHK CXEMacHHM O€puiiraH Ba3uAT YYyH YH3aMU3.
ByHHMHT y4yH MEXaHU3MHUHT y3YHJIMK MacIITA0UHU TaHJIaMu3:
_9A_009_ 4403 1
oA 30 MM
avHu emakuu 36eno 1 xpusowunnune xauxuii ysywaueunu 30 mm xecma ounam
bencunad, Koneaum 36eHONAp Y3YHIUSUHU KPUBOWUN V3VHAUSUSA HUCOAMAH YU3AMU3.

H
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Xamma Ky3ranamac aijlaHMa KMHEMAaTUKaBHM Ky (QTIapHUHT MapKa3jiapyuHU Ba
WiIrapuiaHMa KUHEMAaTHKaBUW >Ky(QTiap XapakaTUHUHI HYHAIWII YU3UKJIAPUHU
oenrmnaiimu3. CYHr erakuu 38eHO 1 ¢ =210° Oypuiiran Ba3usiTHU 4M3HMO, yHra Oapua

Accyp rpynmnaiapuHu OupiamTupamus.

bynune yuyn:

1) bownanzuu 36eno 1 ounan xyseaimac cmoiika O yranuwudan xocun Oyiean
aunauma KuHemamurxasuil xcy@dmuune maprazu O uuzmaoa bencunraimus;

2) Ky32anmac 36eHO MapKa3udan 20pu3oHmal yKkKa nucoaman bepunean ¢ = 210°

bypuax ocmuda myspu uusux ymrazamus ea 6y uusukoa O,A=30mm KecMmaHu
beneunad, emaxyu s3eeHonune A uykmacuwmu onamus. Cymepa 2 - 3 éa 4 - 5
36eHonapOan mysunean Accyp epynnaiapunu yaaumus;

3)eopusonman yx uusuxudan a macoada wapHUPHUHZ 20PUZOHMAN VKUHU

oencunaumus

a=2 0315 100
4 0,003

3) O wapnupnune opounama yxuoau b macogpaoa O, wapnupnune mapkasunu

oencunaumus

B=£=£=90Mﬂ/t;
0,003

4) AB sa BO, 36enonaprune yuzmaoazu y3yHIuKIapUHu aHUKIAUMUS:

AB = BO, _AB_ 038 o0
4, 0,003

A nykmaoawn ABYy3yHaukoa éa O, Hykmaoar BO, y3yHaukoa éunap uuzamus. by
éunapnune Kecuwiuwl Hykmacu B wapnupnume maprasunu 6epaou; monuneau
HyKmanu ouprauwmupud AB 6a BO, 36eHONAPHU YUIAMU3.

5) Kpusowunnune opounama yKuoan ay macogaoa 5 36eHo wmaneanune yKKa

napanien UyHamuwny Kypcamamus. by opanuknu xucobnaimus:
— a 018
a=—=—-—-=60mu
4, 0,003
5 36enonune AB 36eno ounan xecuwuw nmykmacuea 4 3eenonu uuzu6, C, wapHup
ounan 4 - 5 Accyp epynnacunu xypcamamus. 3eeno 2 (kyauca) 4 36enonune uuuoa
CUTDICULLOU 8a Y Ounan oupea mypakkao xapaxam xuaaou. Cy HyKmaea mygpu Keiyeyu

6a ycmma-ycm émysuu AB 36enooaeu nykmanu C, bunan bencunarimus.

1.1.1. Mexanu3sm 36eHoNAPUHUHZ X0 1AMIAPUHU YU3ULUL

a) Emakuu 36enonune oup mapma myna auvranuwoa 12 easusmuu wuzamus.
bynune yuyn O; wmaprasuoan 014=30 mm paduyc oOunan A HyKmanune
Mpaexmopusicuny ounoupysuu atiana yusamus. by ainananu 12 gucmea 6yramus ea
kpusowunnune xap 30° Oypunecanoacu eazusmuu onamus.

0) Tonunean A nykmanune xap oup xonamuoan AB y3ynnuxoa éunap uuzu6, BO,;
V3VHAUKOAQ wu3uiean €U ounan yupawean Hykmaniapuuwu oOeneunab 2 ea 3
36eHonaprune 12 yonamunu wuzamus.

8) 4 s3senonune y-y uynaruwoa 12 xonamunu uuzamus ea 5 zeeno ounamn
oupraumupamus.



2) AB 3senonumne ypmacuda HCOUNAWSAH OUPAUK MAPKA3U  S3,52,S5...

HyKmanapru oupiaumupub, Sy HyKmanune mpaekmopusiCutu 0J1amus3.
0) BO, 3senonune ypmacuoa counawean oupiux mapkasu S;,SZ,S3..

HyKmanapru oupaawmupub, Sz Hykmanune mpaekmopusicunu yuzamus (3-waku, a).

1.1.2. Mexanusmnune Ky32aaiyeuaHiuK 0apaicacuHu aHUuKIau

Texuc mexanuszmuune Ky3zeanyguanaux oapasxcacunu I1.J1.Yeouwes gopmynacu
OunaH Xucoonatmus:
W=3-n-2-F,-P,
6y epoa N- Ky3eanysuu 36eHOIAp COHU;
Ps- V cung) kunemamux scygpmaap conu;
P4- IV cungh kunemamux scygpmaap conu.
by mexanuzmoa xammacu 6yaub 5 ma gyszeanyeuan 36erno oop: 1 - kpusowiun, 2 -
kyauca, 3 - xopomucno, 4- mows, 5- nonsyn (wmanea), svnu N=5. Mexanusm
mapkuouoa NV cungh xunemamux sxcycpmaap Ps =1, IV cung) xunemamux srcygomnap
uyx, avuu P, = 0. ¥V xonoa, MexaHM3MHUHT KYy3FaTyBUaHJINK Japa’kacu

W=3n-2.-P-P,=3.5-2.7-0=1

Hemax, mexanusmoazu Oapua 36eHONAPHUHE MABLAYM XAPAKAMUHU OJUWL VUVH
oumma emaxyu 36eno emapau. by mexanmusmoa emaxuu 3eeno cugpamuoa O1A
KpUBOUIUN KAOYI KUTUHCAH.

Mexanusmuu  Accyp epynanapuea adxcpamamus. I pynnanapea mapkamu
aAcocam, emaxyu 38eHO0AH 3HZ Y30KO0a OUpaauean 2SpynnaiapHu axicpamuuioaH
oownanaou. Mexanuzmoan obumma Accyp epynnacu axcpamuicauHoan CyHe KOJl2aH
KucmuuHe Kyseanysuaunux oapaxcacu W=1 6yauwu xepax.

Mexanuszmoa bumma emaxuu 36eHO KOA2YHUA SPYNAANAPHU AAHCPAMUUHU OABOM
smmupamus. Texwupunaémean mexanusmoa 4-5 ea 2-3 Accyp epynnacu maeoncyo.
Xamoa gyszanysuan oapasicacu 1 ea mene o6ynean emaxuu 36eno 6op (1-cungh Accyp
epynnacu), unosa 2-wiaki. Mexanuzmuune mysunuwl Qopmyaacu Kyuuoasuua
é3unaou:

)23 2as)

Accyprp. 2-3
W=

Aceyp rp. 4-5
 W=0

Accyp rp. 0-1
W=l



1.2. Mexanu3zm KunemMamuKkacunu meKmuput

O1A kpusowun yzeapmac Oypuaeuti me3iux @i Ounam coam Kypcameudued
wynanuwu momon avinanaou. Kpueowunnuune xap 30° 0a mypuw easusmu yuyn
MexaHuzmM meKuupuiCun.

a) KpuBommmHuHT Oypyak Te3JTMTUHU aHUKTaiMHU3.

_ Ny _ 31470 _ 1
W, = 30 30 7’3 cex
0) KpuBOIMIHUHT A HYKTaCUHU YM3HKJIH TE3TUTHHU aHUKIANMMU3

9, =0,4 -0, =0,09-7,3=0,6572

B) Tesnuknap miaHuHr w4, KO3(QOUIMEHTHHN aHWKJIaHiMU3

Vv
VAo 0,657m/cex __ ml cex
Hy = Pa,,  30mm 0’022 MM

6y kospPuyuenm xap 6up muniumemp xecmada newa Ml CeK xaxukuii mesaux
bopucunu Kypcamaou.

r) JIucTHUHT UXTHEPHUI OUp KOWMIA TE3NIMKIAp IUIAHWHT KyTO HyKTacu P Hu
tannaiimu3. Kyt HykTacuaaH KpUBOIIMITHUHT WyHanumuy 0yiinya kpusowmmun O A ra

TUK YU3UK YU3aMH3 Ba Pa =30 mm KECMaHHU OeIruiaiMu3

) MexaHu3MHUHT B HYKTaCHHHUHT TE3JIUTHMHHU KyHHJIard BEKTOP TEHIJIamalap
cUCTEMAacH €pAaaMua aHUKIAUMU3.

B:‘9A+ BA

Fg =9, + 90,

Oy epoa: 9, - meznux buzea mavaymy Pa 2a mene

—

—

gp - mesnuk a nykmanune yuuoan AB 36eno2a muk tiynanean 6ynaou, yHune CKOAAp

MuKoopu sca nomawvaym. Ipa L BA

—

l902 -me3nuk Oy Ky3eaimac wykmauune meznueu oyneanu yuyn 0 ea mewne, y xKymo
Hykma P oa émaou.

'9502 - me3auk P nykmaoan BO, 36enoea nucoaman mux tiyHanean 6yaaou

Xap uxku e6exmopHuHe Kecuwiean HyKkmacu B HykmanuHe me3nueuHu XOoCus
kunaou.(3-waxn, 6)
e) Kymucanmnar C, HYKTacHHU TE3JUTMHU KecMaiap HucOaTtuaaH QonganaHuo
AHUKJIAMU3.
AC,  ac, _ ACy-a6 _ 37.38 __
B = s 46 = g = 1 =1lwm
Tonunean ¢, mykmanu Py naan xymou oOunan ouprawmupud, V. me3nuknu

ugooanosuu R ¢, xecmanu onamus.
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k) Mexanm3mMHuHT C,4 HYKTa TE3JMTHHH TOMHMII YYyH BEKTOp TEHTJamaiap
CUCTEMACUHU Ty3aMH3!

Ve, - mesnuk ¢; nykmaoan AB 3eenoca nucbaman napannen uynanean 0ynaou,
CKOAP MUKOOPU ICA HOMABIYM.

Vy—y — menuk 0 2a mene y kymo nykma P 0a émaou.

V iy - mesnux P nykmaoan y-y mekuciukka Hucoamarn napaiiei uwynanean 0yiaou.

Xap uxku mesznux eexmopaapuHune xecuwean Hykmacu, Cq HYKMaHuue me3nueuHu
XOCUN KUnaou.

XAaKUKUH TE3NMKIApHU KyHuaarnya aHukJianaau. Macamnas:

V, =Pa-u, =30-0,022=112
V, =Ps -u, =46-0,022 =1,01
V., =Pco-p, =36-0,022=0,79 2

Ve, = Pca- i, = 44-0,022 = 0,968 -
V. = Ps2 - 1, =23-0,022 = 0,506

V. =Pss-u, =45-0,022=0,99

CeK

V.. =c,c, -, =35-0,022 =077

CoCy

VAB :Cl_6) - U, 2120102220,264£

bypuak Tesmukmap @, Ba (@3;HHM TONWIN YYyH Kylumard Qopmyranan
(dholinanmanaMus.

o, = Ve _ 0,264 _ 0,694 pad;
AB- 0,38 cex
o, = Ve _ 1,01 266 pao
O,B 0,38 cex
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Kouran Ba3usITIIapHUHT TE3NIMKIApU KyHUIArH KaABAJIJ1a KEITUPUJIITAH.
1-xangBan
Tesnuknap »aaBaiu

Berrumasum Xomnarnapaaru Kuimatiaap
1 2 3 4 5 6 7 8 9 10 | 11 | 12

v, %K 1,1

v,/ 101

V., %K 0,79

Ve, %K 0,968

v,/ |0506

Ve, %K 0,99
Vo, %K 0,77

V., ./ |0264

1.2.3 Teznanuwnap naanunu mysuu.
a) Kpueowunnune A myxmacunu mesnanuwunu anukiaumus. Emaxuu O14
36€HO y3eapmac Oypuacuii me3nuKk Ounan auranaou. A; HYKmamume YpuHma

me3anuwu Hojea mene, YyHku oy =Cconst &=0, 6yradu. Yuune xuiimamu gyuuoaeuua
MoOnuIAoU;

a,=al ,=w’-0,A=73"-009=48"

CeK2

0) TesnaHunUIap MIAHUHUHT MAcIITad KO3PPUIIMCHTH w, HU TaHJIAHMU3:

_ % 48 _ ml cex?
lua — ma  30mwm _0’16 MM

8) Jlucmoacu w Kym6 muykmacunu uxmuéputi mauraumus. Ywoan O14
Kpugeowiunea napainen Kuiub, Ay nyxkmaoan O1 HyKma MAaMOH HOPMAL Me3NAHUUL

eexmopu tynanuwuny yusamus. By uusuxoa 7TA = 30MM  kecmanu Genzunaiivus
(3-waxn, 8).

r) MexaHu3MHHHT B HyKTaCMHM TE3JIAHUIITMHYI KyWHaTH BEKTOP TCHIIaMajiap
CUCTEMAcH €pAaMHua aHUKJIANMU3:

a,=a, +aj, +a,

= = = =t
aB - a02 + 3.202 + a802

0y epoa, Ap - A HYKMAaHUHe me31anuiiy, y Ta Kecmaaa meHe.
~n

Qs -Kynucanume napman mesnanuw, y Kyaucaza sviu AB 3eenoea

napannen, B nykmaoan A mykma mamown uyHanean 6a yHuHe KUUMamu Kyuuoacuud
AHUKIAHAOU.
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2
=0 _V AB/AB_ 0,662 /0,38
4B ~ 016

Hy

~t

a 4p -xynucadazu AB 36eHonune ypunma me3naHuwiu, YHume eekmopu AB
Kyaucaza muk UyHanieam.

a"so, - 3-36en0 kapamucrooaeu B nyxmanune Oy Hykmaza HUcOaman HOpMa

=71 mm

mesnanuwiu; yuune eexkmopu BQO; 3eenoca napannen ea Op aunanuwi YKu moMOH
uynanean, Kutimamu Kyuuoasuua oyaraou. (3-uaxi, 8)

VZB/BO 2
= 0,198°/0,38
a"s0, = 2= 2 = 0,6 mm

Haq

st
a o, -3 36en0 Kapamuwzodaeu B HYKMAHUHZ YPpUHMA me3NaHulll, YHUHS

sekmopu BO, kapamucioza muk uyHaica.
=t =t &
HUrkku A 45 6a @ o, BeKMOPIAPHUHE KeCUWUOAH XOocun 0)lean 6 HyKmd,
Mexanuzmuune B nyxmacu mesnanuwunu xocun xunaou (3-waxrn, 6).

: L/ [ B
4] ) . /o/ 1 Ez 52
/| E
| y
YA A 5 3

3-waks.
n) Kymucanarm C,; HyKTaHMHT TE3JIAHWIIM KecMmajap HucOath Epaammua
AHUKJIAHAIIA.

AC, _ ac,
AB  as
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_ ACy-ae  38.37
AB 127

=11mm

oynanu.

—_—

Teznanuwinap  nramuoaecu a Hykmaoaw A6 KeCMaHuHe  opacuoa

Emm——

ac , = 11 mm  kecmanu onub, c, Hykmanu OencUnIAUMU3.

e) Kymucanune ea kapamucionune macca mapraziapu S;,Sz HykmanapHumne
Me3NAHUMMUHU KeCMAanap HUcoamuoar otoaianud aHuKIaumus.

—

as =—@£ =05-a6=05-64 =32 vm
2 AB

7S, =227 —05.716=05-64 =32 um
3 BO,

k) Mexanm3MHUHT 4-5 3BeHONAp TPYNIIACHHUHT  TE3JIAHWUIUIAPUHH
aHuknarmu3. Tomparn C, HYKTaHUHT TE3JaHUIIMHU aHUKJIANl YYyH KyWujaru
BEKTOP TEHIJIAMAaHU €3aMu3;

= = =k =r
ac4 — aCZ + ac4c2 + ac4c2
3. =a +a‘ +a’
Cy Yy Cypy Chy
6y meHeﬂamaaaeu a'C2 me3naaHut Mavjiym. YPCZ Kecmaeca meHe

=k
aC4CZ -KyJZMCCZHuHZ C2 HyKmacu xapakamuHuHe mouiea HUucbamanu Kopuoauc

me3nanuwiu, y KyIucaiu MexaHuzmoda Xocun 0yiaou 8a yHuHe Kutmamu Kyuuoacuia
AHUKIAHAOU.

=k 203V,  2.0,694.0,77
CoCy — J7n - 0,16 - 6,68MM

Oyaub, uynanuwu Hucouu 6ekmop V. . Hu KyIUCAHUHS Xapakam uyHaiuuiu wy oytuuya

90° 2a bypuw wynu 6unan anuxianaou.(3-waknu, 6);

—>r‘ o~
a c,c, -kynucaoaeu Cy nykmanune C, HyKmaea nucoamau HuUcOuu xapaxamu, YHUHZ
gexmopu Kyaucaea napaiien uynaiaou. (3-uaxi,s)

a, - y-y MmeKuCIuKHUH2 mesNaHuwu, y Hoaiea mene Kymub HyKma m 0a émaou.

=k
ac4y - 4 36eHOHUNE Y-y MEKUCIUKKA Hucbamanu KapuoJjauc me3jlaHuiiu,

ws=0 oyneanu yuyn 6y mesznanuw 0 ea mewne. Y kymoé nyxma w 0a émaou.

—>r oo o
Ac,, -Cs HyKmanume y-y UyHanmupyeyuea HUcOAmMan HUCOUU Me3Nanuui, YHUHE

geKmopu y oyuuua uyHauieaH.
~r

=
Ukxu a C,C, 6a aC4y 6EKMOP YUSUKIAPHUHS KeCUWeAR HYKMACU C4 HYKMAHUHS

me3naHuuty bepaou.
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1) HykTrasapHUHT XaKMKU Te3JaHWIl KHAMAaTIapu KyWHIarnda aHWKJIaHAIH
Ba KOJITaH XOJIATJIAPHUHT KUMMATJIApU TE3JIaHUIILIAP KA BaIUra KpUTHUIAdN:

a, =m -ua=30-0,16=4,8fy )

cexK

a, =6 L, =28-0,16=17,6Jy )

cexK

a., =nc, 1, =8-016 :1,28%8K2

a,, =7, 1, =12-o,16=1,92fy )

cexK

a, =S+ i, :12-0,16:1,921V )

cexK

..y =6 _ M
a, =nss-u, =6-016=096 4@{2

Gc.c, = oy Hy =20-016 =324/

CceK
a,=a6 i, = 24-0,16:3,84JV
AB Hy cox?
2-KaqBan
Te3nanumuap »aaBajiu

XoJatiaparu Kuimariap
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12

Benrmmannmm

\Eﬁ

o o

Q Q
=

A

\E\i

o o

Q Q
=

A

s\ﬁ

o\ |o

? \[@
=

A

Ae,c,

xl\)

Q
&
i
o
Q
=
~

1.3. Mexanu3mHu KUHemMOCMamMuKaeuil meKuupu

Unepyuss  xyunapumu  Hazapoa mymub, oaub Oopunaduean  xucobdea
KuHemocmamuxkaguti  xucoonaw Oetunaou. MexaHuzmHu KUHemMOCMAamMuKasuil
xucobnaut, acocaw, emaxyu 38eHo2a 3He oxupuoa oupraweaw Accyp epynnacumu
xucoonawoan OOWNAHAOU 64 HUX0AM JHZ OXUPUOA emAaKdyu 38eHOHUHZ V3U
xucobnanaou.
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Emaxkuu 36enonu myeozanamnosuu Py kyu anuxnanaou. /larambep npunyunuea
Kypa, Oepuiean mMawiku Ky4iap 6a XOCui Oyiean uHepyus Kyuiapu mabCupuod
MexaHusmMHu MyeozaHamoa 0ed Kapab, XxucoorawHu Kyuuoacu mapmuboa
basicapunaou.

1.3.1 Mexanu3m 36eHONAPUHUHZ O2UPIUU, ORUPIUK KYUU 64 UHEPUUA KYUIAPUHU
AHUKIAU.

a) 3BEHOJAPHMHT MAaCCACUHU aHUKJIAWMU3,
m=q-l,xe

0y epoa: Q-puyazHume y3yHaucU 6yuuda Maccacu(36eHo y3yHIuSUHUHE Xap oup mempu
maccacu 5 ke/m ea mene 0ed onamus)
|-3BEHOHUHT Y3yHJIUTH

m, =q-0,4=5-0,09=0,45 xz
m,=5-4B=5-0,38=19 «e
m,=q-B0O,=5-0,38=19 ke

m,=2-m =2-125=2,5«e

0) 3BEHOJMAPHUHT OFUPJIMK KyWIAPHHU KyHHIarnda aHuKIaiMu3:

G, =9g-m=10-045=45H
G,=g-m,=10-19=19H
G,=9g-m,=10-19=19H

G,=9g-m,=10-09=9H

B) 3BEHOJIADHUHI Macca MapKasura HHCOAaTaH MHEPUHUS MOMEHTIAPUHU
anKJIauMU3.

ISZ =01-m, -AB?*=01-19-0,38* = 0,027 x2 - m°
I; =01-m;-BO, =0,1:19-0,38* =0,027 k2 - »*

r) 3BCHOJAPHUHT HHEPIVSI KyWIApUHU auKTaiMHU3:

P, =m-a; =045-24=1H

u

P, =M, a5, =19-48=812H

u,

P, =m,-a; =19-256=48H

usj

bapua Kywrapuu uyHaruuiapunu mexanusmea xysimus(d-waxn, a)
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1.3.2 Mexanu3sm 36eHONAPUHUHZ YMYMULL UHEPUUA KYUNAAPU KYUUI2AH HYKMAHU
AHUKIQU.

a) XHCOOJANIHA COJTANIAIITHPHUIN YIYH 3BEHO MAaCCACHHHHI Mapkasu S; ra
KYWWITAaH WHEPIUs Ky4YMHH BayHMHT M, MOMEHTHMHU OUTTa HHEPIUS Kydura
anMarntupamus. ly uwnu 3 36enoda xam Kyaiaumus.

0, = Ts, _ 0027 —012

m,
P2 . 0,12 _
S,N==2= 0008 = 40 mm
I's, 0,027 027
,D3 ms O M
_ps _ 012
S;N = = 0.003 =40 mm

Kynucanune macca mapkasu S; Hykmaea Hucoaman muk 4usux ymxazamus 6a
yuoa S;N=40 mm xecmanu 6eneunaiimuz N wykmanu A aiirianuw mapxazu Ounau
mymawmupamu3z xamoa AN uuzukka 90° oypuax ocmuoda yusux ymkazamuz. by
YUSUKHUHZ KYAUCA OUNAH KeCUullean MyKmacu K, AbHU YMYMUll UHepyus Kyuiapu
Kytunean Hykmanu oepaou. Iy wwnu 3 36eno kapamuciooa xam oaxcapamus (4-
waki, 0, 8.)

1.3.3 Kunemamuxaguii scygpmnapoazu peaxuyus KyuiapuHu aHUKIaw.

a) 4-5 3BeHOJIap rypyNIacHHUA XHCOOJIAI:
4-5 3eenonapea Kyuudacu xyuirap mavcup smaémean Gy, P 6ynoan mawxapuu
V-y uyHanmupysuunu 5 seenoea mawvcup kyuu Ros, 6a 2 36enonu 4 wu 36enoea mavcup
kyuu Ry 4 (A-wakn,e)
Hovmanym xyunapuu anuxnaw yuyn Janambep npunyunuea acocaw Xamma
KyunapHu vuugunoucu mygozarnam xoaramu yuyn QO ea mene 0ebd onamus.

R, +G,+P+Ry,=0

Homavaym xyunapuu anuxiawl y4yH Kyuaap niauunu xypamus. Kyy naaumume
macuimab Ly, Ko3pduyenmunu Kyuuoazuia onamus.
=1 H/Mm
AHvnu 1 mm kecma y3ynauxkka 1 H kyu myepu kenaou
0) 2-3 3BEHO IpyMITaHu XUCOOIIAMT
by Accyp eypyxuea mavcup smaémean Kyunapnu anuxiaimus. 3eéenonapea P,

Py, Ras Gy, , Gj ,R1n,2, sz, ch)z,g, Réz,gkyuﬂap mawvcup smaou. Homawvaym

KyuiapHu anukaaw yuyH Jarambep npunyunea acocan 6apua Kyuiap 6eKmopiapuHu
uueunoucunu mysoszanam xonam yuyn 0 2a mene 0e6 onamus éa B nyxkmaeca
Hucoaman momenm onamu3s (4-waxnu, e)

P,+R,,+P.,+G, +GZ+R1?2+R52+R32.3+R52_3=0
> M(B)=-R{,-hy —R,,-h +P,-h,, +G,-h

4.2
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Riz hg, + P2 Ny +G, g 36-90+19-60+9-25
N 127

ZM(B) Rg 3 R02_3 +P;- hpua + GS ) h@3
ne _ PN +Gsrhs,  48-37+19-20
0,3. h 127

R73.4
KOJI2AH HOMABAYM KYYIApHU GHUKIAQW YYYH Kyuaap nianunu Kypamus. Kyunap
naaHuHe macuwmaou L, ko3 gduyuenmu Kyuuoazuua 6yiaou.
up=1 H/Mmm

avuu 1 um kecma yzynaueuea 1 H kyu myepu kenaou (4-waxi, 0)
B) Ooml 3BEHO TabCHUp JTaéTraH KywIapHU Ba MYyBO3aHATIOBYM Kyd P, HU

AHUKJIAMU3.
Hanambep npunyunuea acocan kyunap uuzurnoucu 0 ea mene oeb onamus éa Oy

Hykmaea Hucoaman momenm onamu3s (4-waxn, 0)
P +R,,+G +P,+Ry+R;; =0
> M(@0)=-P,-h, +R,;-h. -G, -h,
Ry Peoy =G hg) ~36-8-4.5-13
h 30

P

M

KOJI2AH HOMABJAYMIAAPHU AHUKTIAUL YYUYH KYYlap NaAAHURU my3amus.

=36H

T —
R1.2. -

= 4,4H

=/765H

P, =

1.3.4 H.E. ’Kyxko6ckuit memoou 60unian Mygo3aHamio6uu KyUHU GHUKIAU

a) Kpusowunnune ainanuw () tiynaruwuea xapama-sapuwiu tynanuwoa 90 °
2a bypunean oypuima mesnuxiap nianunu mysamu3s (4-wakn. e)

0) Mexanusm 36enonapuea mavcup dmysuu Oapua KyuiapHu 6a MOMEHMIAAPHU
y3napuea napanen Kuiub, cxemaoacu mesaukiap niaHuoasu Y3 Hykmaiapued
Ky4upamus.

8) Tesnuxnap naanudacu Kywiapuumne Kymyo wnykmacu Pg ea  nucbaman
MOMEHMAAP MEH2AAMACUHU MY3AMU3.

IMP=-P ty P+, 4Py, +G-hy ~Gy-h, ~Gioh, =0

P-ho+P,-h, +PB;-hy +Gs-hg -G, N, -G, hs

P = h
Py
~24.8+9-19+5-14+19-5-4,5-13-19-8-10-8 _
= = =
_ 168+171+70+95-58-152-80 _74
30 ’

18



Yuszmaoazu KyuiapHuHe enkaiapuuu yauad Mye03aHamiogyu P  KyuHuMe
roKopuda2u KUUMAmuHu 0J1amu3.
Wkku ycynna anukianrad Py kyauHuHr gapku

AP, :u.loo% _r65-74
P 30

M

-100% =3,2%

HU mawkun smaou. Aeap mysosanamnogyu kyu P, 5% dan xamma 6ynca P,xyu
emapu 0apaxcaoa aHUKIaumazau 0ynaou.

Accyp aseme 47 Kyrw rmeza

ks a)
0) e B) &
o| \i
Ko
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Il TOIIIIINPHUK.

MAB3Y: TUIILJIA PEAYKTOPHU JIOMUXAJIAIII BA YHA TEKIIUPUIII

bepunean o0outi eéa nnanemap nozamanapoan ubopam peoyKmopiapHUHS
Kunemamuxacu xucooaanaou. Tuwinu eunoupaxnap 4 eéa 5 dan mysunean 000ull
y3ammanuue 2360abeeHmasuii npoguirapu uuzuraou. Cxemanapoa KypcamuieaH
mapkasuii sunoupax 1,3 nap camunaum 2(2-2) 6éa 6oouno H nnanemap yzammanu,
muwinu eunoupaxaap 4,5 aca 000utl y3ammanu mawikul KULaou.

Kyiiuoaeu napamempnap bepunaou. emaxiawysuu 36€HO UNOUPAK S HUHZ

ainanuw conu Ny ; naanemap ysamma eunoupakiapu Z,, Z,,72.,, Z,MUuiapuHune

2/ 1
COHU; 000Ul y3amma UIOUpaKiapu opacudazu macoga a,8a YHUHZ V3AMUUL COHU

U, . bapua eunoupaxnapuune unawiuui Mooyau m oup-oupuea meHe KUiUO OJUHSAH.

Tana6 xununaou: 1) nranemap yzamma 6a pedyKmMOPHUHZ Y3amMuul COHIAPU
U, 6a U,Hu anuxiau,

2) Dnexmpo Oosueamennune (emaxnosuu uroupakuune) avranuut yacmomacu Ny Hu
AHUKIAW,;

3) O0outi yzamma unoupakiapuHune muulapu COHUHU XUcooniau,

4) Peoykmop zunoupaxkiapunune OOWLIAHEUY QUAAHACU 84 BAOUNO PAOUYCIAPUHU
xucobnab monuul, YHUHZ CXEMACUHU u, MACUMadb0a yu3uu,

5) Peoykmopnune p, macumaboa me3nukiap NIAGHUHU Kypub, 2UlOUpaKiapHuHe

Me3UKIAPUHU MONUUL,

6) /unoupaxnap 4 ea 5 nune acocuili cecomempux napamempiapu urauiuus Kaoamu P
Oynuw ainanacu OyUnab muwiHuHe KaiuHaueu S, downaneuy I ea Iy aunanaiap
paouycu, Tuw xkannaeu 1, xamoa Tuw oéeu Iy OVinab Yymrasuiean AaulaHAIAPHUHS
paouyciapunu xucoonraut,

7) bBup ocypm 2unoupax muwiiapu ULQUWIMACUHU — Hu3UUL, OYHOA  V3VHAUK
macwmabunu wynoau mawnianaouxu, muwnune h 6aranonueu 30 mm Ooam xam
oyimacum, xap Oup 2uroupax yyyH Kamuoa 3 ma MuwHuHe npouiu uu3ubd
Kypcamunaou,

Mucon. bepunran: z,=20; 2,=21; 72,=62; U ,=2; a,=150 mwm;

m=5 mMm; n, =122 aitn/muH .

@‘[.__
.

Ny
0,

m%lz

5 - makn
Tunum mraneTap MEXaHW3MHUHT Y3aTHII COHHM Kyhumaru popMmynanaH

AHUKJIAHAIU.
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Tty g, 2162y o
Z,-7, 20-20
PenyKTOpHUHI yMyMHUNM Yy3aTHII COHHM IUIAHETAp Ba OAAUN y3aTMajap
y3aTUII COHJIAPUHUHI KYyIMaWTMacura TeHT:
u=u,-U,= UfH ‘U, =4,25-2=85
DJIEKTPUK IBUTATENIb BAJUHUHT aWJIAHUII COHU KyHHJdarnda aHuKJIaHau:
n1=Up- N5=8,5-122=1038 aiin|muH.
Opnuii y3aT™Ma FIUIIIMPAKIAPUHUHT THIIAPU COHUHU aHUKJIAaUMU3:
,__2a, _ 2150 _
Y m@+U,) 51+2)
z.=U,-2,=2-20=40
Peoykmop  cxemacunu  uyusamuz  (5-wakn).  Bynuwme  yuym  muwiu
UIOUPAKIAPHUH2 OYIUWL AUNAHACU XaAMOAd 800UNO PAOUYCAAPUHU AHUKIAUMUS.
Z; FUNTUPAKHUHT OYIIUII ailJlaHACH PaJINyCH:

Us, =1+

mz, 5-20
L=—=>=——=50 muu
2 2
Zy FUITUPAKHUHT OYIIUI ailJlaHACH PAJINyCH:
mz, 5-21
r,=—02= =525 mm
2 2
Z3 FWIIUPAKHUHT OYIINII aillaHACH paJInyCH:
mz 5-62
I Mg >0 =155mm
2 2

BOoaAMJIO H HUHT panguycu:
«=r/r, =50/52,5=102,5 mm

Z,FUNTUPAKHUHT OYIIUIN allJlaHACH PASIUYCH:

mz, 5-20
=—="= =50 mm
2 2
Zs FULIMPAKHUHT OYIIUII aiijlaHaCH pajnyCH:
mz; 5-40
L=—2=—-=100 um
2 2

PeaykTop cXeMacUHHMHT y3YHJIHUK MaciiTabu KOdPOUIIMEHTH x, HU TaHJIaWMU3.

b =2=32=0,001"

I 30um
Peoykmop eunoupaxnapu meznuxnapunu JI. Cmupnos ycyau oOunan monuul.

bynune yuyn 6epunean Ny opkanu yuunyu 2unoupakuu oypuax mesiueu M, ea B

HYKMACUHUHS YUSUKTIU me3aucu VB MoONnUIaAouU. VB mesuKHU :le macumaboa

UXmMuéputi 8eKmop Kammaiuxk Kuiuo xyamuz. 1- 2undupax xyzeanmac Oyneaniueu
cababau v, Hykmanu A HyKkma ounau oupiauwmupud 3- 2UIOUpax me3nux NniaHUuUHU

kypamuz. Oy mapkazoa 2 - eunoupax 8o0uno M 9 OUIAH Oupeaiuxoa xapaxkam
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Kuneauaueu yuyn mesnux eekmopu Or-v o oynaou éa v, nykmauu Oy 600UIOHU VKU

ounan ouprawmupud, 600UN0 YUYH Me3NUK NIaGHUHU scaumu3. Boouno yxu ounan 4-

aUnoupaxk yku oup oyneawaueu cababau C HykKmamu mesnuu C-vC oynaou. v,

nykmanu Os mapkaz ounan oupaaumupuod S-uioupaknu me3nuK nIaGHUHU monamus.
Tonunean me3znukiap nAAGHUOAH UXMUEPULL HYKMAHU XAKUKUL Me3TUSUHU MONUL
VUYH, Wy HYKMAHU Me3IUK 6eKMOPUHU Yiuad oaud, u, macuimadea Kynaumupcax,

Wuty Hykmarnu 4Yu3uKiu mesjiucunu monecaH 6‘)7]261]!/!1/!3.

2.1. O0ouii y3amma 4 éa 5 2unoupaknapuHunz acocuil 2eomMempux
napamempaapuHu Xucooaaiumus.
Acocwii alinaHaTapHUHT paguycCiapu:
rg, =1, -C0Sa =50-C0s20° = 47 mm
rs, =1 -Cosar =100-c0s20° =94 ym
Funnupak THILIApUHUHT OajIaHIATH .
hy =hs= 2,25 -m = 2,25 -5 =11,25 mm.
Tum kamraru OaxaHIJINIH
ha = hs=h",-m=1.5=5mm.
Tum oéru OajlaHIJIUTH:
hts = hs = 1,25-m =1,25-5 = 6,25 mm.
Nnammanunr 6onuianFyuy aiiana €in OViinya KajJamu:
p=n-m=314-5=157 mm
TumHUHT OonaHFuy aifana €in Oyiinya KaJluHIUTHU:
S,=5,=05-p=0,5-157=7,85mm
Wkku TUIITHUHT OoNUTaHFUY ainaHa €iln Oyiinuya opainuru:
e,=e,=05-p=05-157=7,85mum
Funaupak THIIapUHUHT YUKUKIUK aliJlaHACH PaJaNyCIIapH:
r, =r,+h, =50+5=>55um

a

r, =r+h, =100+5=105mm

Funnupak THOUIApUHUHT OOTUKIIUK aiiJlaHACH PaUuyCIIapu:
r-f4 ll i hf4 =50-6,25=43,75 um
r-f5 =I;— hf5 =100-6,25=93,75 mum

["anTen (TUIn O8FU) HUHT IOMAJTOKJIAHUII PaTUyCH

p; =03-m=0,3-5=15mm

2.2. Tawku unawmanu 360ab6enma nPoGuIIU QUIOUPAK MUK ACAUL
1. YusmMaHUHT y3yHJIMK MacmTabu | HM  TaHnaimu3.  byHna THIIHUHT
yuzMmagaru oananamuru h>30 MM Oyaumm kepax:

W =1 = 2012 =0,000375
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2. Funpupaxmapausar O, Ba Os Mapkasjgapu OpaaurvHH (6-11aKi) TomaMmus:

A _ 8 _ 0150 __
8y = = t.000a75 = 400000

3. O4 Ba Os Mapkasznap TYFpu YM3WK OWIaH TyTalITHPWUIAAH, Oy MapKas3jaapiaH

r, == o =133,33um

4 — 0,000375
& _ 0100
Iy = > = Go0037s = 266,66 vm

paouycnap ounan Oyauw auIaHaIapyu YU3UIAouU.

4. Uxrxu aunananune ypunuw Hykmacu P oan (unawuw xymoéuoawm) 6yauw
aunananapuea ypuwma TT uusux ymxaszunaou. Y O4 ea O, mapkasiapuu
Mymawmupyeuu Yu3uKKa muxk oOyaaou.

5. 04 6a Os mapraznapoan

=l _0.047 =125,33mm

—%: 094 _ 9250 66 mm

6s — 1w _ 0,000375

paouyciap OuiaH acocuti atiananlap Yu3ulaou.
6. Kym6 mnykmacu P oan t—7 ypunmaca a=20°a 6ypuax ocmuda acocuil
avnananapea ymymui oynrean ypuuma uusux N—N ymkasunaou. by ypunma

yusux acocuti avnanarap Y, .V, 0a ypunuw nyxmanapu A éa B nu bepaou.

bynoa AB xecma nazapuii unawiuw yu3uk 6yiaou.
7. Ffunoupaxnune O4 6a Os mapkaznapudam
o

ro=-2=_99__146 66.mu

a, — 1 _ 0,000375

r, =-==22% = 280.um

as — u 0, 0002
paouyciap ounan UIOUPaK MUUIAPUHUNHS YUKUKIAPU AULIAHACU paouyclapu,

r, == 007 _116,66.1u

i
f, — x4 — 0,000375

Tig _ 0,09375 _
s~ _ 0,000375 250 mm

paouyciap OunaH 3ca UIOUPAK MUULIAPUHUHE OOMUKIAPU AUIAHACU YUSULAOU.
8. Unawuw wuzuku N-N Hu uxku eunoupakHune acocuii auiananlapuoa oymaiamuo,
Kymo Hykmacu P 0an ymyeuu 360106enma npoghunu yuzunaou.

Tuw npogunu wusuwHuHe 2pagpuxkaguil YCyaunHu Kypuo 4uKamus.

It

I
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2.3. Tumnunz npogpununu cpaguxasuit ycynoa uusuu

1. Yusmadazu AP kecmanu meme Kucmaapea Oynamus. Macanan, AP Kecmauu
mypmma mene xucmea 6yau6b, P3,32,21,14 kecmanapnu onamus.

Hnawmw yuzusunune oasomuoa A5,56 mene kecmanapuu xam 6erunaiumus
2. A Hykmaoaw 6ownab, acocuul auramaoa Oy  Kecmaiapea — meHe

Al=A1", 42 = 42", A3 = A3  wynuneoex, A5 = 45 A6 = A6’ éunapnu
bencunaimus.

3. Beneunanean 1°, 2', 3", 4, 5, 6" nykmanapnu zundupaxnune mapkasu O
ounan mymawmupamus. by nykmanapoan paouyc uuzuxiapuea muk, SbHU acocutl
aunanaza ypuHma Hu3ukiap ymrazamus.

4. DeonveeHmMaHuHe 3801b8EHMAOAH YMKA3ULCAH HOPMANL YUSUKHUHZS V3YHIUSU
acocuil aunanacu ©CUuUHUHZ ~ Y3YHAUU2A MeH2 0e2an X0ccacued acocaanud,
960/1bBEHMA I2PU YUSUKHU YUZAMU3.

bynune yuyn oupunuu ypunma uusuxkoa oumma 1'— 1" kecma, uxkunyu ypunma
YUUKHUHE 2 HyKmacudan ukkuma 2'—2" xecma, yuumuu ypuHmamuHe 3
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HYKmacuoan yuma 3'—3" Kecma beneunaimus 8a X0Ka30.
1'-1"=P1, 2" -2"=P2; 3'-3" = P3 sap mene

5. beneunanean 1", 2", 3", 4", 5" 6" uykmanapnu xemma-xkem (cumiux quzux
ounan) mymawmupud, 3601b6€HMA YUUKUHU XOCUTL Kulamu3s. MKKunuu 2unoupax
MUMMUHUHE NPOPUIUHU Xam XyOou uly map3oa uyuzamus. Quzuw natmuoa muu
bomuknueU aulaHacuHune paouycu Iy acocut aunrana paouycu ¥, 2a meue, YHOaH
Kamma €Ku Kuyuk Oyaumu MymMKHH. By Xon eunoupaxk muwiapuHuHe conuea

boznuk. Aeap V¢ 21, 6ynca, muw 6omukiueunune auianacu 360166eHMa OUIAH

kecuwaou. Aeap ¢ <, 6ynca, muw Gomukiueunune auiaHacu 9601b6eHmMda OUIAH

Kecuumatiou.

Tuw 6omuxaueu auIAHACUHUHE KAMMA KUYUKIUSUOAH KAMBUL HA3Ap, Muu
npoOQUIUHUHE  DB80bEEHMA  KUCMU  OUlaH muwl  OOMUKIUSU — QUIAHACUHU
ouprawmupyeyu Kucmoa OypwInil paguyCcu OVIuuiu Kepax.

_ Pt __ 0,0015
Pt = 4 = 0,000375

Bomnanruy aitnana €iin O0yiinya TUIIHUHT KQJIUHIUTU

S =S — 0008 _ 5393 11

1 — 0,000375

HU OeneunaumMus 6a YHu meHe uKku Kucmea oyramus. Yuu eunoupax mapkasu Oy
ounan mymawmupu0d, MuwHUHe CUMMempus YKuHu xocun xuramusz. Cummempux
NPOeKYUusAIaul yCyauoa MuiHUHe UKKUHYU 9801b8EHMA NPODUAUHU YUZAMUS.

/. TulmiHUHT OONLIAHFUY ailylaHa €WK OViinYa KajgaMu

pP=2L="97" _ 4186 uu

1 0,000375

2a meHe opaiukod KyuwHuU MUWAAPHUHIM CUMMEMpPUs YKIapuHu Oereulaumus 6da
MUWHUNHE NPOPUATAPUHU YUBAMU3.

8. Uxxunyu 2unoupax muwHUHe NPOQPUIUHU XaAM XYyOOou HKopudacuoex
yuzamus. Xap oup euioupakHune yumaoan muiu Yu3uiaou.

=4 um

2.4. Tuwnu unawiManune CUpRAHUWL INIOPACUHU KYyPULU

Tuinu unammManapHu cupnaHuil koddduieHtTu Kyiuaaru Gopmylia opKaiu
aHUKJIAHA]H.

L
11 =1+ U,s _m'u%

1

L
Ay =1+Us, ——Us,
' X

0y epoa Ai,Ay - muwinu urQUIMAHUHS CUPRAHUUL KOIDPuyenmu
Ugs- 4 - eurnoupakHume 5 - 2UIOUPAKKA Y3amuul COHU, Oy Kuimam
XamMMaHune eapuanmuoa depuniean 0ynaou.
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Us4- O - eunoupakuuume 4 - eundupakka y3amuui cOHu, Oy Kuumam
Kyuuoazu ¢hopmyna époamuda aHuKIaHaou.
. =2
54 —
Zs
L - nazapui unawuw wusuku AB Kecmaea mene
X - A nykmaoan acocuil avnanazaya 6ynean macoga

Cupnanuw s¢ropacunu gyuudaeuua Kypunraou AB wnazapuii unawuw
yuzueunu Os Mapxkas mamou npaiien Kyyupuiaou xamoa A,B ea P nykmanapoan
HA3aput yYu3ukea HUcoOamaw NepneHOUKYIAp YUZUKIAP YMKA3UIaou. napaiell
KYUupuiean Yu3ux Ouian nepneHOuKyIap YMKA3uleadH YUUKIAPHU KeCUuuil
nykmanapunu A,B ea P xapugnapu o6unam Oencunamaou. A Hykmaoan P
HyKmaeaya Oyneam macoganu mewne uxmuépui oOyraxiapea eéa P myxmaoan B
HyKmaeaya 6ynean macoganu xam meue uxmuépui oyiaxkiapea 6yaub myxmaniap
Kyuunaou.by wykmanapoan AB kecmaca nmucbaman nepneHOUKyIAp YUIUKILAD
ymkazunaou. FOkopuoaeu gopmynaoan goudanranud cupnanuui Kodpguyenmu
AHUKIAHAOU 84 MOC pasuuioa KUUMamiapHu Kyuuiaou. Aeapoa xuiimam mycoam
oynca yan momoHnea manghuii 6yica yne momonea Kyuuiaou.
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11l TONIIUPUK
MAB3Y: KYJAYOKJIN MEXAHU3MHU JONUXAJIAILI

Kynauoxnu mexanusmaap emaxnanysuu 3eenonu (mypmxuunu) oOup 6asusmoan
UKKUHYU 8A3UAM2A CUINCUMUWL EKU OYpuulL YUyH Xuzmam Kuiaou. Yiap yHusepcai
OYU6, MypmKUYHUHE ONOUHOAH OeNeUNanean XapaKkam KOHYHUHU 6axcapa o1aou.

Vaap mexnuxkanune xyneuna mapmoxnapuoa. mMmemann Kecuul CmaHoKLapuoda,
asmomamaapoa, yidaul ea xucoonraw npudopiapuoa, 06y MauuHaiapuoa 6a udKu
EHY8 Ogueameapuoa Kene Kyiamoa uiamuiaou.

Kynavoxnu mexanusm notuxanawioa «xy3oa mymuiean acocuti Maxkcao
emaKianHy8uyu 36€HOHUHZ UCMANeaH, OJOUHOAH bepunean xapakam KOHYHU
baocicapysuu Kyrawox npouiunu scawt, goudanu uwi Kodpguyenmu roxopu 8a
2abapumu Kuuuk mexanusm cxemacu mascust smunaou (6-waxn).

A cxema - myspu uuzux OVUIAO UNCAPUIAHMA-KAUMAD Xapakam KUuiyeyu
PONUKIU MYypmKu4u Oynean KyJlavokiu mexanusm B cxema-myepu wusux 6yiinad
Un2ApUIaHMa Kaumap Xapakam Kuly8uu meKUC mapenkaiy mypmrudu 0yneaH
KVIA4OKNIU MEXAHU3M.

C cxema-mebdpanuma (6ypuima) xapaxamianyéuu, POIUKIU KOPOMUCTONU MYPMKUYU
Oy1eaH Ky1auyoKIU MEeXaHu3M.

Kynauoknu mexanusm notiuxanaw y4yH Kyuuoasu — napamempiap Maviym
OyIumU Kepax.

1. TypTKHYHHHT XapakaT KOHYHH (8-1maki):
d’p d’p

48 98y v LETB )
dp® do¢° dp® de?
By TypTKMYHUHI XapakaT KOHyHHU TYFpH Oypuakiid guarpamma Oyitmua y3rapanu
ne6 Kadyn KuaaMus.
2. KymayokHuHr Oypuiauin Oypyakiapu: TYPTKUYHHHT KYyTapwiIdil Oypuaru

@, =60° TypTKMYHMHT y30KJamTaH BasHATAA TypUm Oypyarm @, = 20°
TYPTKHYHMHT Kaiitum Gypuary @, = 60° TypTKHUYHMHT AKHHIANITAH BA3HATAA TyPHII
Oypuaru @, = 220°

3. Kynavoxuunr aitmanumuiap conn 7, =100 aiin/ mun.

4. Tyrtkuunpar Makcuman cumkuimy Ny, = 0.035m

5. Dxcuenrpucuter kuitmatu € = 0,015 u

6. Bocum Gypuarn a = 30°

/. A cxema OepwiraH MEXaHW3M, SBHU TYFpU YM3HUK OYyillad uirapuiaHma
KalTap-xapakaT KWIyBYH POJHUKIA TYPTKUYM OYIraH KyJadyoKId MEXaHU3M
Joiuxanan tajgad KunuHaau (7-maki, A).
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3.1. Jlowiuxanawm mapmuou

Bepunean mypmruu xapakam KonyHHUHe ouazpammacu yuzunaou. bynune yuyn
d?s d?’s
dp®  do”
6a ynea OM =140 um xecmanu 6eneunaiivus (9-waxn, a).

Alcuuccaniap YKUHMHT ¢ Oypuyak MaclITaOMHM KyHujgara QopmyiagaH
aHUKJIAMH3.

KoopOuHamanap cucmemacuru OJZM6 a6cuuccaﬂap yquu quzamus

0’ _ 1800 0"+, +0,) _ 314(60° +20° +60°) _ (1o pad
oM oM 180° *140 mm
0y epoa (,02 — KYIAQ4OKHUHe Oypunuus oypuacu

Hep =

d?p
do?
Xapakam KOHYHU OUASpAMMACUHU YU3AMU3, OYHOA KYJIAYOKHUHZ Oypunuul Oypuacu

Opounamanap yKuea mypmxuyHuHe UXmuépuu [ Macwmaboa bepuneau

Q. xucmoazu opounama Oananonueunu uxmuépui o =60 mm  xecma 6unan

. 0 . .
bercunaiimuz. @, —060° qu abcyuccanap YKuHu meHe mypm Oypuakiu oup Xui
waxniap  yuzamuz. (9-waxn, a) OyHOa mMypmKuyHUHZ KymMapuiuul 6a3usimued
MmaanyKau Ouazpamma Xocun oynaou.

Cymnepa abeyuccanap jxumume Oasomuda K, macwmatoa @, =20° nune

Kecma Y3yHiaucurnu beneunamus.

bepunean wapmea xypa ¢, =@, oOyreanu yuyw @, -60° kecumuu @,
OypuaKKka cumMmMempux Kuiub, meHe 8a yxuiaul mygpu mypmoOypyaKiuK uaxiiapHu
yu3aAMU3.

['padukaBuii mHTErpaiiam ycyulapuHUHT Oupujan doiganaHu0 4u3uiaral

d?s d?’s

dgo2 dgo
p sz_dS dZS:dZS()
MO o7 T dg? " de? dg

HUHZ OMGZPCZMMGCMHM XOCUJl KUTAMU3.

0

bynune yuyn abeyuccanap yxuoaeu @, — 60" kecmanu 10° =10mm 06 oaub,
oup-oupuea mene onmuma Kecmaea oyramus. bynunean kecmanapnune abcyuccanrap
yiuoaeu 0, 1, 2, 3 ... HyKkmanapuoan 6epmuxan Yu3UKLAp Ymrazamusz-od, bepuieam

d*s d S
epaguxoa oyruw wykmanapu 0", 1", 2", 3",.... nu xocun xunamus. do?
dZS dZS
do dgo
d?’s d°’s
yu3amus. do? dgo
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oasom smmupud, 0@ abcyuccarap yxkunu 0-1, 1-2, 2-3, ea mene kecmanapea
dZS_dZS(w) d?’s d?’s
dp®> do? Ba dp® do

ovnamuz (8-waxn, 0) () nmarpammanapuHUHT

d?S d?S
OpJIMHATa YKJIapuHU OUp XWI Ba TEHI MacliTabJa 4YHM3UIl Y4YyH dqoz = dqoz (@)
JIUarpaMMacUHUHT Yal TOMOHUJAru KyTO OpaJiuFy Kyluaaruda OViuiim Kepak:
H2=i= ! 5 =57,2 mm
ue /180

Abcyuccanap yKuHuHe yan momoHuoa O4; =H , =97,2 Mm xecmanu yusuob, A,
nykmanu Oeneunavmuz. 0", 1", 2", 3",... Hu xoxazo uusuxnaprune xap Oupu
d’S
do®

Opounamanap yxuoaeu 1", 1", 1", .. nygkmanapnu A, xym6 o6unan
mymawmupu6b  A,- 1", Ax-I",  A-IN", ... wnypanapnu ymxazamuz. Cyuepa
d?’s d?’s
dp® do
KUCMHUHS OUPUHYY 8ePMUKA YU3UKU OUNaH yupaweynia yusuk ymrkasuo, |' nykmanu
oencunaiimuz (9-waxkn, 0).
dZS 1 1]
do? opounamadazu eepmuxan wusuxHune |' nygkmacuoan A,-1", myp uuzuxuea

ypmacuoaeu ", 1", ", ... nykmanapnu opouHamanap yKuea Ky4upamus.

(9) ouaepammacunune O nyxmacuoan Ay~ 1" nypea napannen xuau6 0-1

napaiien 4uzuk Ymxasub UKKUHYU GepMUKAl Yusuxoa  2' HYKmaHu olamus.
Jluaecpammanune Konean Kucmaapu xam xyoou wily map3oa wuzunaou. beneunamean

o', 1", 2", 3",.. wykmanapuu Ouprawmupub epaguxasuii UHMeESPANIAHSAH
d’S d°’S
do? = do (9) ouaepammacunu xocun kunamus.
d’S d°’S
LIyHuHTOEK, dg? = do (p) nuarpammanu sHa Gup Mapra rpadHKaBHii

uHTerpamiad, S = S(@) cwmkum auarpammacunan unsamus (9-waxi, 6). [llynoa S ea

dsS = -
—— opounama macwmabnapu mene oyauwu yuyn Hi = O0A1 =572 um  xurub

do

OUUL Kepax.

d’s d*s
Cyurpa S =S(¢) Ba do? = do () nmarpamMmanapu opauHATa YKIAPHHUHT
ds d’s
Macitad kodphuieHTIapu L, o’ Mol HU x1co0J1ad TonaMus.
@ @
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3.2. luazpamma macwimabdrapunu anukiaw

Typmkuu cunxcuw ouazpammacu opouHama YKUHUHZ Macumabu Kyuuoacu
Gopmynaoan anukiaHaou:

- hmax 0,035 _ _0, 002"
Smax 17,5 MM

0y epoa Smax_cuﬂofcum ouazpammacu OpOUHAMACUHUHE MAKCUMAN AHANOSUHUHE

H === 1 = 0002
M, "

Teznanuw ananrocuHume opéunama macumaou:
‘ud ‘u S

d
=S . de _ _po02- 2t
e, do

Hy

WYHOAH KetuH OpOUHamanap YKUHUHZ YUSUKULU me3nucu 6a YPUHMA Me3NaHuulu
mMacwimabu p, Hu anuxtaumus. Hazapuii mexanuxa Kypcuoan mMaviaymxu, UyJIHUHE

opounama macwmaou. ds
S

Oypuruwt Oypuacu Oyuuua OupuHuu XOCULACU YUSUKUL Me3NUK opouHamacued
nponopyuoHan 6ynaou, AbHU:

dS dt-de dS
2 = =0y
dt  dt- do do

as Vv,

oyHOa e =—= keaub yuxaou. /lemax, 4usuxull me3iuKHuHe opouHama mMacumaou
ml cex
W, =o. - u, =10,46-0,002 =0,209
2 do MM
b6ynaou, 6y epoa o, = o, _ 314-100 :10,46p—aa KVI0YOKHUH2 Oypuauti me3nuu.
30 30 cex
Yuzukuti mes3naHuuHuHe opouHama mMacuimaou Kyuuoazuia aHuKiaHaou.
2
0 =18 _10.467.0.002 = 0.219 24/ %%
do? MM

3.3. I{yﬂaleHqu MUHUMAT paduycunu anukKkiau

ds
I'padukasuii ycynma S = S(¢) BA a0 =—¢(¢) JIAPHUHT JUarpaMMaiapuzia

S
ysrapysun @ Gypuakuu iykotu6 S =S(¢) [%j nauarpaMMacuHd ym3amus (8-

ds
wakn2). oynune yuyn S =S(p) [@j HUHMZ mygpu OYypUaKiu KoOpOUHAmMAaiap
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cucmemacuru 1!1431/!6, YHUHZ opduHamanap )71§u2a mypniKu4HuUHe CUJIdNCUtUU S nu sa

. ds . ds ds
abcyuccanap yKuea me3uK awaioeu ——Hu Kyamuz. byuoa —2%((0)

do do

ouazpammacurune Kymouu opanueu Hy nu xucobrawoa mesaux macwimadbu M 4 Hu

d‘/’

cundcuw macumaou ,us 2ad meHe I§1/lﬂu6 oJluul Kepakx.

Cunoicuw S =S(p) ouaepammacuoaeu 1-1, 2-2, 3-3,.. abcyucca
OyIuUHManapuea me2uwiau S opouHama KUUMamiapunu 20pu3oHman Yu3ukiap ouiam

ds
S =S(p) % ouazpammacuea Kyuupamus. Ly oyaunmanapea 1-1', 2-2', 3-3',...

OPOUHAMANAPUHU EPOAMYU YUBMA BOCUMACUOA 45° 2 oypub (9-waxn,e) smeu

ds
ouazpamMmanune % abcyuccanap ykuea kydupamus. beneunanean 1°, 2° 3°.

HYKMAanap CULIUK YUu3uK Ounan oupaaumupuiaou. Xocun 6ynean sepu Yu3uUKHUHE 4an
6a yHe momownnapuza 6Oepunzan 6ocum Oypuacu o =30° Oyuuua ypunmanap
ymrazamu3. I pagpuxnune OS opounamanap ykunure oagomuoa kecuutyg Hygkmacu O,
Hu anukaaumus. by ypumma uusuxnap ounan ueeapanawean 1o0za (wmpuxianean
KUCM) KYJIAUOKHUHZ QUIAHUWL MAPKASUHU 2eOMempPUK VPUHAAPUHU OUIoupaou.

ds
Kynavoxnune aunanuw maprasu O, nu onamus. O, nyskmanu S =S() %

ouazpamMmacunune Koopounamanap oowu O Ouraw OuparAUIMUPUIUO, aAKCUAT
KVIAQYOKHUHS ~MUHUMAL PAOUYCUHU KYPCamyyu KecManu onxamus. Y xonoa,

Fomin = OO0 -1 (=46-0.002=0.092m 6y100u. Arap TYPpTKUYHHHT CHJDKHII CHJUIHFU

WYHAIINIINA KyJA4YOKHUHT ailjlaHuil Mapka3u Oy JaH e OpalIuKKa yTca, KyJIadOKHUHT
MUHHUMAaJ paJinyCcy Kyiuaarnia aHUuKJIaHa 1 :
e=-2 = 0015 =1,5mm
us 0.002
0y KecmMaHu Kyia4okHuHe aunaHuwu Oytuuya OS mypu YUSUKHUHE VHe
MOMOHUOA NYHKMUP Myepu yu3uk ounan oOencunaumui. YHu ypuHma 4uzux Ouiaw

Kecuuysuu 0aeom 3mmupud, 0e3aKcudil KyJlauoKHuHe mapkasu O, HU AHUKLAUMUS.

KyIaqoKHUHT MEHHMAT pagnych [y = O0'%O-u =58-0.002=0.0116 » 6ynazm.

3.4. Hnzapunanma-Kaumapuianma XapaKamianyeuu poaukiu mypmKuiu oynzan
MapKazuii Kya1a4oKiu Mexanusm jouuxanauw

Aeap (=0 o6yrca, mapxazuu (axcuan) Kyiauox npo@uiu  uusuIaou.
Mexanusmuu «katmapuid» yCyaiunu mamoux smub, Kyiaiox npoQuiuHu Yu3amus.
1. Yusmaoa uxmuépuii Hykmaoa Kyia4okuwuue atnianuws mapkazu O, HuU
MAaHAAUMUS3.
2. Vaynaux  macwmabu  u, =0.00lm/mm  OVUuUMG  KYAAYOK — pAOUYCUHU

xucoonaumus:
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_ romin _

0,092
. 0,001
by paouyc 6unan aunana uuzamuz (8-waxn, 0). By epoa xynauox npoghununumne

92 mm

romin -

V3VHAUK macwmaou M, curdcuwl epagueunune macwmabu M, 2a meHe smac.
Llynune yuyn nponopyuonaniux koagpuyenmu K xucobea onunaou:

4 = K-, = 0,002 =0.001-
2 MM

Ilponopyuonaniux kosghpuyenmu K1 6yaumiu MymMKuH.

3. Kynawoxnune mapkazu O, oan eepmuxan y-y uuszux ymkazamus. Kynawok
mapkazuea PONUKHUHZ ~AKUH MYypuld naumuoa mypmKUYHUHZ —8A3UAMUHU
oeneunavumus. ILllynoa ponruknune mapkasu A KylauoKHUHZ HA3APUN MUHUMAT

paouycu Yy, Ounam ymkazuneau aunavacuoa émaou. by eazusm mypmrxuunume
Kymapuauw naumu 0ynaou.

4. KynauoxkHumne atinaHuws momonuea meckapu tyHanuwoa oownanauy paouyc O,A
oan  Kemma-Kem Q.= 60°, ¢Q, = 20°, Q.= 60°. Oypuaxkiapuru
oeneunaiumus. by oypuaxnapnune xap oupunu cunxcuw S = S(@) ouacpammacunune
OynIuHManapuea Moc pasumoa Xxyoou yuiawua Kucmuea oyramus. busnune
mucoaumuzoa @, 6a @, oypyaxiaprune xap oupu 6 xucmea 6yiuHeaH.

5. Kynauokuume Vo, paouycau amiauma ounan xecuutys nHykmanapu 1, 2, 3 ea
xokazooau paouan O, 1, O, 2, O, 3,... Hyprap ymrazamus.

6. Kynawoxkunume Vo, paouyc Ounan uu3UIeaH AUIAHACUOAH YMEaH HYp
yusukiapuune oaeomuoa mypmkuunune S =S(@) Ouacpammacudacu cunxicu

0 0 —=0
kuumamnapu 1-1, 2-2, 3-3 ... nu 6ercunatimus.

0 50 A0 40
7. beneunanean 17, 2°, 3°, 4°,... HyKkmanapru cuiiux yusux Ounan ouprawmupuo,
KVAAYOKHUHE npoguIuHU YU3aAMU3. Kynavoxnune

¢, = 20° 6a @, =220° bypuaxniapuoa O,  mapxazoau Fomex =128 MM 6a

Fomin = 92 MM paduycnap bunan atinanma éinapu yusunaou.

3.5. Typmxuu poaruknapununz paouycunu anuxiau

Kynauok npogununune etiunumunu 6a oautl KUHEMAMUKABULL JHCYQDMHUHE
UWUKANAHUWY KAMAUMUPUUL YYYH emakiany84u 36eH02a pOIUuK YPHAmuIaou.

Ponuknune ynuamnapu xynavox sacawioa, yHuHe npo@hun YU3UKIAPUHUHS V3APO
KeCumaciux wapmu 8a bowka wapmuapaa ounoan

r, <(0.7...0.8)pmin 6a r, <(0.4..0.5)0min  xuw6 omunaou (6y epoa pmin-

KVAAQUOK MApKa3ull Npo@QUAUHUHE MUHUMANL 32puiuk paouycu). by uxku ugooa
eépoamuoa poauKHuUHe paouyCunu xucoonab monamus. Yuune kuuux xutimamu Kaoyn
Kununaou. Kynauox npoununune MUuHUMAan 32puiux paouyCuHu 3He KUYux O0yneau
Kucmu mauaanaou. Ly xucm munuman paouycunune mapkasu monuiaou.

bynune yuyn sepunux paouycu Kuoupunaémean npoun HyKmacu npoQuIHuHS
Wy HyKmaea SKUH YHZ 6a 4an HyKmaiapu Ounan mymawmupub, éunHuxe eamapu
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ymrasunaou. Cynepa eamapiaap ypmacuoaw muk YUSUKIAP YMKAUAUO, YIAPHUHS
kecuwys nykmacu oeneunanaou. (9-waxn,0). Ana wy HyKma 32puiux paouyCuHuHe
maprasu o6ynaou. Axcuan Kyiadokiu MexaHuMiap pOIUKIAPUHUHE PAOUYCUHU
Kyuuoazuua xucoo1ab monuiaou.

r,=08:p -4 =0.8-50-0.001=0.040.x,
r, =041, =0,4-0,092=0,037 x,

xucobnab monunean 0Oy paouyciapuune dHe Kuwueu, svuu Y, =0,037m  xabyn

min
KUTUHAOU.

3.6. Xakukuii Kynrauok npogununu uuzuui

Kynagoxkuunr mapkasuii npoduin 6yiinya polMKHUHT MapKa3uHU aHUKJ1a0,

r. 0,037
r,=—-=—"——=37.uu
u, 1001
panuyciy OMp Heda allaHMa YM3WIau Ba Oy ailllaHalapHUHT YEKKa HyKTaJlapu
TyTAIITUPWINO, KyJIAYOKHUHT XaKUKUN NpOQUIH XOCUI KWINHAIY.

3.7. Aamawmupunzan mMexanHusm Huuul 6a MYPMKUUHUHZ ME3NUK 6a

me31aHUUHI AHUK1aw

Onutl KUHeMamuKasuil X#cypmiau MexanuzmMiapHu KUHeMamuKasull aHaiu3
KUAUULOA XUCOOAaUL YCYTIUHU COOOANAUMUPUUL MAKCAOUOA, KYNUHYA, VIAPHUHS OHULL
BA3UAMU ULAPMAU MEXAHUZM2A ATMAUMUPUTAOU.

Kynauox npoguruoa mypmxuunune eazuamuea xapab, aiMaulmupuiean
MEXAHUZMHUHE Y3VHIUK YIUAMILAPU Y32aPaAoU.

bynune yuyn kynavoxnu mexaHuzmMHuHe Oepuniean 8asusimu YYyH YHUHZS OJUll
KUHeMAmuKasuil #cy@mu Kyuu KuHemMamukasui xcygpmea aimawmupuiud, gaxam
KVUU KUHEMAMUKABULL HCYDMIAU pULA2Iu MeXaHu3mM Yu3uiaou.

Onuii  KuHemamukasuii — xcygpm — Kyuu  KUHeMamuxkaeuu  ocypmea
AIMAUMUPUTLAHOA SIH2U MEXAHUBMHUHZ KY32AIYSUAHIUK 0aApadCaACU Y32apmMaciueu
Kepax.

bynoa onuii xunemamuxasuii ccypm ukkuma auiaHma €Ku aulaHMma 8a
uneapuiaHma  Kyuu — KUHeMamukasui — xcy¢omau  oumma  wapmiu  36eHo2d
AIMAUMUPUIAOU.

Anmawmupuw mapmubu Kytiuoazuia 6yiaou:

36eHonapHune ONUll KUHEMAMUKABUU JHCYGMAAPUHUHS VPUHUW HYKMACUOAH
VIapHUHZ Npouiuea HOpMal Yu3ukiap ymkazuiaou. by uuzuxnapoa xap 6up 36eno
9CPUNUK  paAOUyCUHUHe Mapkasu monunaou. Ilpogunrnune sepurux  paouycu
Mmapkaszuea auiaHma Kuremamukasuil scygm (waphup) srcotnawmupunraou. Aeap
ICPUNUK PAOUYCUHUHS MAPKA3U YeKCU3IUKOA €mcda, SbHU 38eHO Npoduiu myepu
yyzug  Oyaca, y Xxon0a NpoQuiHuMe YpuHuuwi — HyKmacued uneapuIaHma
Kunemamuxasuii cygpm ypuamuraou. CyHepa aHUKIAHEAH KUHEMAMUKAGUL
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aHcypmaap wusux OunaH OUPAAUMUPUIUOD, KYWMUMYA 38€HO OAUHAOUOA, V OJNOUH2U
36€HONIAP OUNAH OUPIAUMUPUTIAOU.

Anmawmupunean mexawusm KyJIauyoKIU MeXAHUSMHUHE YUZMACUuoa wmpux
yusuxaap ounran kypcamunean (9-waxn e).

Kynauox 6a ponukoan ubopam MexaHuzMHUHZ ONUU  KUHEMAMUKABUL
Hcy@muHu yHea dKeusanenm Oyneam Kyuu KUHEeMAMuKasuul HCYQmiau MexaHusm
ounan armawmupamus. Kynauox npoguinapunune ypunuul HyKmaiapuHuHe 22PUuiuk
maprasniapunyu  auukiaumus. Ponuknune npoguiu  atinama Oyaumiu  YuyH YHUHE
epunuUK maprasu auranuwl yku A oa scounawean oynaou. Kynauoknune npoghunu
9epu  Yu3UK OVIeaHU YYYH VYPUHUW HYKMATAPUHUHE D2PUTUK  MAPKA3NAPUHU
anuknavimuz. Ponuknune npogunu atinana Oyneanu yuyH, YHUHZ 32PUNUK MAPAKA3U
atiianuw yxuoa émaou. Kynauoknuwe npochunu sepu uuzux Oynreanu YuyH YHUHE
ypuHuw Hykmacu A4 0an npoguiea Hopman N-N Yu3UuUK YMKA3AMU3 64 YHOA ICPULUK
mapkazu L] nykmanu 6encunavimus. Ay 6a L] Hykmanapuu wmpux myepu 4usux OUIaH
oupraumupud, siHeU Kyuumya 36eHOHU XOCUL KULAMU3.

Anmawmupunean MexaHuzm KPUBOUUN-NONZYHIU MeXaHusmMoup.
AJMAIITUPUITAaH MEXaHU3M YYYH TC3JIUKIAp IUTAaHMHM uYm3amu3 (8-mmaki, Xk ).
Kynadoknaru 1] HyKTaHMHT TE3IUTH KyHugarnda oymaan:

V, =01 -o, =0,y -, =74-0,001-10,46 = 0,774

ceK

0y epoa O I]-cxemadaeu O, 6a L] nykmanap opanuzu, mm Kynauoxoaeu L]

HYKMAHUHS VM mes3jiuK e6eKkmopu paduyc OK u 2a MmuKk ea KyJ1a4OKHUHZ aunanuul

momoHuza ZZyVHClJZZClH. Yuu wuzuw Y4YH me3uK macumaoburu Hy, HU mMe3TUK

ds ds
%ZE(Q) ouazpammacunune (9-waxn,6) macwmab [, 2a meHz Kuaub

ON1aAMU3.

=, = 0,0209 24/ X
MM

Y xonoa, A nykma me3znueu eekmopHnune kecma y3yHaucu

— V, 0,774

= u = =
Py T 00209

MM oynanu.

TymeuLlHuHB A HYKmacu mesjlucuHu aHUK1aut y4yH yHUHe 6el<m0puﬁ
MmeH2namacunu my3amus.

a;
Il

\71, —I-\TAL,,
V, +V

<! <l

a;
Il

y Ay



oy epoa V J—AU V =0 VA ly-y oynaou. Teznuxknapuune Kymouu niaHuHu

yuzub, mypmxuynune A Hykmacu meznueunu anuxiaumus (9-waxn, nc).

V, =P,a-u, =21.0,0209 = 0,44

cex
ds ds
me3JiuK % = E((D) OUaAepamMmMacudan mypmrKkudHUHe Ly 8a3uamoa me3aueuHu
anuknavimuz: V= 44. U,, =20-0,0209 = 0,42i

cex
mesnuKiap apkunu xucobiab monamus.

() —_—
AV = Ya=Vi g009, = 044=042 45004 _ 4 5504
Y 0,44

A 1

3.8. A.]]MaanmeraH MEXAaHU3ZMHHUHI TE3JIAaHUINLIAPUHU aHUKJ/IAII

Kynauok y3eapmac me3nuk o, =const OulaH auiaHeaHu YYyH, YHUHE

Oypuacull me3nanuwu € xam, ypUHMa YU3UKULL Me3ianumy o’ xam Hoea mexe. Y
xozn0a kyradokoazu L] nykmanune mesnanuwu Kyuuoazuia 6y1aou:

a, =al, = O] -0 = O] - i, - ® = 74-0,001-10,46% =81

ceK

ME3NAHUWAAD NIAHUHU YU3UWL YYYH Me3NaHuu macumadu [, me3naHuuiap
d’s d’s
dgo2 dgo

, €a meHe I§1/lﬂu6 oN1amu3.

lua = luaZ = 0’219
MM - CEeK

Kynauokoaeu [I] Hykmanune me3nanuuiu GeKmMopu KeCMAHUHZ Y3VHAUSUHU
AHUKIAUMUS

ty=—=—"—=3/mum

Tesvzanuumap njaarnu Yu3uud Y4yH me3aaiutUjilapHune eekmopuﬁ meHecaamMacur
my3amus.

— —n —T

(o4 —OC +Q ay + QA g,

— — K — T

OCAZOC + 04y + A gy,

37



Wynanmupunean Kyzeaimac 6yneanu yuyn a, = 0, ajy =0 6ynaou. wxopuoazu
MeH21amaoa Hopman me3ianunl
oin _(ya-p,)* _ (39:0,0209)* M

ay, = — =12,78——
1A A u, 52-0,001 cex

oynub, ynune eexkmopu A nykmaoan Ll nykmaea momon, ALl 36enoza napannen
v o n %
uyHaneau. A, Me3NaHuHUHe macumab u, 0a2u Kecmacu y3yHaueu Kyuuoazuia

oynaou:

77—1’! = aAu = (l/l_aia)z = @2 = 392 = 29,3 um
U, 1A 4 52 6y mamu.

ai,, LAl ea a’y, Il V-V

Tesnanuwnap naanunu yuzud (9-wakn,3), mypmruunune A nyKmacu mesianuuu
KUUMAMUHU AHUKTAUMU3.

a,=7a-u, =61-0,219 =13,36——
CeK
0 d’s d?s
MmypmxuyHuHe mypuws asusimu 4-4° yuyn do? = do? () ouazpammacunu
mesjlaHuuu
a=4—4" u,=60-0219=1314—"_ Gymamm.
CeK

Typmkuunune meznanuuiiapu gapku Kyuuoazuia 6y1aou:

a,

A= 95 _ 1000 13361314

aA 13,36

—100% =1,6%

Jemax, mypmxuunune me3nux 6a me3niaHuIapu KUUMamuHu UKKY ycy
OUNaH AHUKAAUMU3 YIAPHUHS KULLMamaapu oup-oupudan kamma Qapx Kuimaou,
avHu 5% oan owmaou.
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Tonwupux oyiiuua eapuanmaaap

|-Tommupuk 0yiinua BapuaHtiap

CxeMaHMHT TypH 3BeHosapuunr | Bepuiaran Bapuauriap
I-Tun Y3YHJIUTH KATTAJHKJIap 1 2 3 4 5
0,06 | 0,08 | 0,09 | 0,06 | 0,08
0=35.0,4 | OAM
¢ Tpan 0 30 60 90 120
b=3-0,A n, 2L | 20 | 40 | 60 | 80 | 100
MUH
a,=2-0,4 P, H 24,0 | 36,0 | 28,0 | 24,0 | 18,0
Bepuaran Bapuantaap

KaTTAJIHKJIAp 3] 7 8 9 10

AB=4. 01 A OlA,M 0,08 | 0,09 | 0,09 | 0,06 | 0,07

¢ Tpan 150 | 210 | 240 | 270 | 300

BO, = AB n, 9 | 70 | 50 | 30 | 110

MUH

P, u 22,0 | 24,0 | 16,0 | 12,0 | 14,0

Il -Tonmupuk 6yiinua Bapuantiap

Bapuantaap
P Karra-
CAYRTOPHUHTTYPH aukmap | 1 | 2 | 3 |4 | 5|67 8|9 10
ng,
ain 64 | 80 (128 | 58 | 60 | 45 | 55 | 30 | 35 | 60
Mun

Z, 13 |14 |15 |16 |17 |13 |14 |15 |16 | 17
Z, 26 |28 |30 | 32 | 34 |39 |42 | 45 |48 |51
Z 13 |14 |15 |16 |17 |13 |14 |15 |16 | 17
Z, 52 |56 |60 |64 | 68 |65 |70 | 75 | 80 | 85
a,»MM 189 (195 | 135|105 | 133 | 51 |110 |150 | 69 |165

Uus 25| 2 |125]3 | 3|2 [15]3 |3 175
muma | 6 |5 |5 | 4 |35|5 |4 |3 |4 |6

111 -Tonmupuk 0yiinua BapuaHtiap

Acocnit Bapuanrtiaap
Xuco01am

CxeMaHHUHT TypH
napamMeTpJapu

Juarpamma
HHUHT TYpH

112 34|56 |7 ]18]9]10

P =02Pa0 150 | oo | 80 | 70 | 100 | 90 | 100 | 90 | 75 | 60

Q,, epao 10 20 30 40 0 10 10 10 25 40
N s M 0,030 {0,018 | 0,020 {0,024 | 0,026 {0,030 | 0,040 | 0,035 |0,025 | 0,040

n,,ainl mun | 500 | 450 | 400 | 350 | 300 | 250 | 200 | 325 | 340 | 260
€, m 0,01 | 0,01 (002|001 (002|001 002|001 |002]0,01
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2. JlotuH Ba rpek andaBUTH.
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