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"AManun mexaHuka" paHuAaH YKyB KynnaHMa KadeapaHuHr 1999 unn
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Hosbpaarn 3 maxnucupaa kypumb uukunaum Ba cakynbteT Unmun-ycnybun

KeHrawwura

KYPWO YMKULL YUYYH TaBCUS STUNAM.
YkyB kynnaHma "®yHpamentan dannap dakynstetv" uamun ycnybuii

KeHrawmnaa 1999 nun 8 pekabp Ne 4 maxnucmpaa Myxokama KWIMHAM Ba

Myamd: CLHUTMATYJIJIAEB

WHCTUTYT UAMUR-YCcnybuin KeHrawmra Kypuob Ynkuw ydyH TaBcus 3TUNAMN.

YKyB KynnaHMa MHCTUTYT uUaMun-ycnybuin Kenrawwmpa 2000 nun 16 cdespan

Ne5 mMaxnaucmpa myxokama KuanHau Ba Onui ypta Maxcyc TablMM Basupnuru 3biaoH

KWNraH TaHn0BAa KaTHAWWW TaBCUA KUWJTUHAMN.

Takpuzun:

TomikeHnT JaBiar Texnuka
YHUBEPCUTETH  JOINEHTH  T.(.H.

Kyukopos V. X.

TOIIKEHT KUME-TEXHOJIOTHS
VHCTUTYTH "XKapaéunap Ba
Kypuimanap"  kadeapacu  MyIupu
npod. Hypmyxamenos X.C.



AHHOTAIUA

Maskyp VYKyB KymIaHMa Y30ekucToH Pecriyomikach ITpesuyieHTH
. A KapnMmoBHUHT &3raH "BapkaMon aBiox - Y30EKHCTOH TapaKKHETHHHHT
noiieBopu", " XaIKUMU3HUHT WY1 MyCTaKHIUTHK, O30/IMHUK Ba TYO HCIOXOTIap
nymuaup", BataHHM ceBMOK MIMOH1aHIMp"' Ba OOILIKa acapjiapuiaH OJIMHTaH
XyJjocanapra acocaH TyJa (QoiaamaHuiIral Xoaa, Kaapiaap Taiépaiil MUUTANR
nactypura MyBodHK OakaiaBpiiap Tavépiain ydyH Tai€prmaHmd. Yoy VKyB
KyJulaHMa V36eKucToH PecriyOnukacu onmid Ba ypra Maxcyc TabiuM
Basupmuruaunar 14.06.94 na yukapunrad Nel35 Oyiipyru Ba TomtKTH HuHT
24.01.95 pmarm No4 Oyilpykura acocaH KyWuaard OakanaBp Tad€praini
NYHAMIIUTAPUHUHT YKYB pekasiapura Mociiad E3uiiu:

B522700 - KuméBuii TexHOIOTHS Ba OUOTEXHOJIOTHS

B522900 - Cumkar Ba 3ypracyroilyB4aH MaTeprasuiap TEXHOIOTUSICH
B523000 - Hedts Ba HedTHU KaiiTa UITUIAII TEXHOJIOTUSICH

B523100 - CuHTeTuk Ba TaOUUN IOKOPU MOJIEKYIalN OMpUKMaJIApHUHT
KAMEBUN TEXHOJIOTHSICH

B523200 - Kaméo, Tapkok Ba HOJMP METaJUIap TEXHOIOTHSICH

B620900 - Er Ba moiinap TexHonoruscu

B621000 - kanHg Ba OMIKTHUII MaxCyJIOTJIapHU TEXHOJIOTHSICH
B621100 - I'yurr, cyT, 6aIMK Ba KOHCEPBJIAHTaH MaxCyJIoTiiap
TEXHOJIOTUSICH

B621200 - Jlou Ba 10OH MaxXxCyJIOTJIapUHHU KalTa HUIILIaIl
TexHoJiorusicu B850100 -  Atpod myxut myxodaszacu (coxanap Oyinya)

YKyB Ky/INnaHMaHM TamépnawpaH Makcag “"Hazapunm MexaHuka',
"MartepuanwyHocnuk”, "Matepuannap kapwuaunrun®, "MawuvHa getannapu’,
"MawunHa Ba MexaHu3mnap  Hasapuacn'  GaHAAPUHUMHE  ACOCUU
TYWyHYanapu, 3/7eMeHTnapu, Teopemanapu, NpUHULMUNIaApKW, xmucobnail
ycynnapu, OXM HM nonuxanawpa Kynnaw, 6ab3m KMCM  Ba
MeXaHU3MNAPHUHI MaTeMaTUK MOAENNAPUHM  ACAlUHM  ypraTuwaaH
noopatanp. LedopMaAUMAHUHT TYPMApUHM  YPraHWUW, MyCTaxKamJnk
Ha3apualapuHW,  YCTUBOPJIMKHW,  MallMHA Ba  MeXaHU3MJIAPHUHT,
KOHCTPYKUMANAPHUHI Y30K WWMaW MyAAATUHU TabMWUHAAW  DAHHUHT
ACoOCUN MA3MYHUANP.

bakanaBpnap Tamépnawl YKyB pexacmra MyBOdUK "AManun
MexaHuka" haHnaaH 36 coaTt Mabpy3a, 24 coaT aMaiMn MawFynoTtnap, 13
coaT JNlabopaTtopus Mawrynotnapu ydyH, 14 coat KypcC JIOMMXACUHU
baxapuwra, 17 coaT TanabaHWHr MycTakua BUnMM onuwura, XabMu —
104 coaT papc MymKayiaHraH. 5

TanabaHUHr pPEeuTUHIMHU aHuKAaw Y36eknctoH Pecnybnukacu
O Ba ypTa Maxcyc Tabaum Basumpnurmnumur 08.06.99 parm Ne194
bynmpyrmra acocaH TacAuknaHraH "Onur TabiuM Myaccacaiapuaa
Tana6anap OUNUMNHN Ha30paT KNW1nL Ba 6a)(,0ﬂaLLIHVIHI' DEVITMHF TUIUMUA
TyFpucnagarn HamyHaBum HusoMm" ra acocnaHagm Ba '"TasHY cy3 Ba
nbopanap" ycynmaa amajira ownpunaau.



1. YMYMUU TYIIIYHYAJIAP

Hasapun mMexaHuka daHn MOOUMA  >KUCMMApHUHT  Bup-bupura
KypcaTaguraH TabCypu Ba MEXaHWK xapakaTHUHI YMYMUN KOHYHITapy Xakuaarm
chaHamp.

daszona BaKTHUHI yTUWM BUnaH MOLAMK XMUCMITapHUHT Bup-.6upnapura
HMcbaTaH Kyuyiwn MexaHuK xapakaT genvnagun. by xapakaTr »XUCMMapHWUHC
y3apo bup-bupnapura KypcatraH Tabcuprapy HatTwkacmuaa coamp oynagw.

Hasapuin mexaHvka hbaHm MacanaHuHr Kyuunuura kapab yd Kucmra:
cTaTuka, KNHemaTuka Ba AMHaMuKara 6ynmHaam.

Moaounm XvVCMNapHUHT MyBO3aHaTH, yrapra KyWArnraH KyudrapHA KyLLwLL,
anMpuLl Ba KyurapHW TabCup XuxatugaH TeHr OynraH aKBMBaneHT Kydnap
cuctemacu OwunaH anmawTupuw  Macananapuv  Hasapui - MexXaHWKaHWHE
cTaTuka bynummaa Teklwmpunagn.

KuncmnapHuUHI xapakaTUHUHE yIIapHUHT Maccacy Ba yriapra Tabcup aTyB4YM
Kyynapra 6ofnaman, dhakaT reoMeTpuyK HyKTan HasapaaH TEKLWMPULL Macanacmu
KUHEMATVIKA KUCMUra TErMLLnnamp.

[dvHaMmuKaga aca MoOavN XXUCMIMAPHUHI XxapakaTtu LY xapakaTHW BY>Kyara
KEJITUPYBYM Ky4 OWJIaH OUPraTiK/Ia TeKIIUPHIIAIN.

2. CTATHKA

Cratnkapa kabyn KMnvMHraH acocui TywyH4YanapHUHI Tabpudnapw.

1. Mogumi HykTa BeraHfa XapakaTh €kuM MyBO3aHATUHMW Tekwupuwaa
ynuamnapu Ba LAKJAUMHUHE axaMuaTu bynmaraH, mMaccacu bup HykTara
XomnawraH aeb TacaBByp KWIMHAAUTAH XUCM TyLYHUNaAMN.

2.  Kyu Tabcupmparm XUCMHUHT UXTUEPUN MKKUTA HYKTAaCU opacupaaru
Macoda JAOMMO Yy3rapMaciaH KoJsica OyHAam XWUCM abcosiioT KarTuk
KUCM fennnaau.

3. XucMmnapHuHr bup-bupura KypcatraH Yy3apo TabCUpPAAPUHUHT
MUKLOPUN YNYOBU Kyy pennnagun. by Tabcup HaTuxacmpa XUCMHUHE
KWHEMATUK X0NaTu KN WaKIu y3rapaaun (aebopmMaumnanaHaam).

O - Ky4 KYWUNTaH HYKTa;
L F — KYYHVUHT NYHANULWMHW KYPCaTYBUU Ky4 BEKTOPU,
\ F- KYYHUHT MUKLOpU;
KL — KYYHUHI TabCUpP YN3SUFI.
Kyy Mukaopra Ba nyHanuuwra ara 6ynraHamru yuyyH
K
- BEKTOpP KaTTanuk FbunaH ndopanaHagu.
1. Xucmra kywumnran £, F> , - - -, Fn, Kyunap
TYynnamu kyyaap cucremacu_gennnagn- Arap (Fi, Fz, - - -, Fn)
Kyynap cuctemacu kKypcataauraH TabcupHu bowka (Q,, @Q7,..., Qn)
Kyuynap cuctemacu 6epa onca, OyHAah WKKM Kyd cucTemacu
IKBUBAJIEHT Ky4/1ap CUCTEMACH DEAVNALN.



(F], FZ,.-.,FH)H (Q],QZ)---’ Qn)
2. Kyuynap cucteMacMHUHI XUCMra TabCUPUHKU EnFnd bup Kyd bepa onca,
OyHOan Kyd TeHr rabcup 37yBYynkyy nenvnaan: (Fi, F,..., Fn) <-> R’

3. TWUHY TypraH Xucm yHra kyumumnraH (Fi1, F>,..., Fn) Kyuynap
cucTtemMacu TabCMpuaa XaMm TUHY XonaTaa kKonca, byHpam kydnap
CUCTeMACU  MyBO3aHAT/IaWraH Ky41ap cucremacu €Kn  HoJra
IKBUBA/IEHT CUCTEMA
aAevnnnagn: (F1, F>,..., Frh) <—> 0O

4. MexaHuKaaa bepunraH XUCMHUHI XapakaTu €K1 XonaTu bupop Xncm
bunaH  bOoFnaHraH  KoopAuHaTaslap  cucTteMacura  HucbaTtaH
Tekwupunaan. by KoopauHaTanap cuctemMacu CaHoOK CUCTEMA
aevvnagn Cratmka bynummnpa Ep bunaH 6eBocuTta BoOFnaHraH cCaHoKk
cucremMacugad ovpanaHunagu.

5. Xucm ¢aszona MxXTMEPMIN TOMOHIra XapakaTaaHa onca, byHaam Xncm
IPKUH KNCM BENVNAOMN.

CTaTUKAHWHT aCOCHUI aKCHOMAJIapH

Hazapuih MexaHMKaHWHI cTaTuka KucMu Taxpuba Ba
Ky3aTuwiiap épaaMmmaa aHukNaHraH Kynnaarm akcuoMasiapra acocslaHazin:

I3 1-akcuoma. 3pkuH XKXUCMHUHI UCTA/IraH

B “UKKW HyKTacura MUKAOPAPU TEHT, MYHA/TULLIN 3Ca

Wy HyktaaapaaH YTYBYM TYrpu Yusnk Oyvinya

Kapama-KapLm TOMOHIra UYyHa/IraH UKKUTA Kyd

TapcUp raa, byHaan Kyyiap y3apo

A myBoszaHariawaagu. Kydyiap mukgopu [Fi1/=/F2/

i} UYHaNUWNHN 3bTubopra oscak, Fi= -F. by
Fi HOJIra 3kBuBaieHT cucremaanp. (Fi,F2—>0

y 2-aKcuoMa. Hosira 3KBUBA/IEHT CUCTEMAHU

F wucmra TabCUp ITYBYM Ky4aap cucremacura

Kylwiw €Eku  yHAaH auunpuwl 6unaH Kyyaap

CUCTEMACUHUHI™ XUCMIra TabCcupy y3rapmangn. by

_, aKCMOMaZaH Kynmparum Xynoca Kenub uymkaawu:

Kyy y3 tabcup ausuru 6yunab b6up HykTanaH

z UKKUHYY — HYKTara MUKZopu Ba  UYHAINLIN

£

V3rapTupuiMan Kyuupuica, YHUHE JHCUCM2A MAbCUPU
V32apMatiou.

3-akcmoma (mapannennorpamm akcMomacwm):
XMUCMHUHI  6GUpop HyKTacura Kyvmwirad Typau
UYHAINWAATN  UKKU  KYYHUHI  TEHI  TabCUp
ITYBYUCH  MUKAOP  Xuxargad LWy Kydaapra
KypuiraH napaiiesiionpaMmMHuHr yaap KyviniraH
HYKTaAaH YTYBYM ANAroHaiura TeHr 6ysinb, wy
AanaroHan byviziab viyHanaau: R'= Fi1+F>




4-akcuoma: XucmnapHu bup bupura Tavcupu
y3apo TeHr Ba bup TVrpu 4usumk 6ynnab Kapama-
Kapwu TOoMOHra wuyHasnagum:. Fi=—F2 by akcuoma
HblOTOHHUHI 3-KOHYHUHWN ndoganangu.

5-akcuoma. bepunraH  ky4snap Tabcupuga
AedopMaunIiaHaguraH XucMm MyBO3aHaT Xosaruga abcoslioT KaTTuk
XUCMra aniaHca, yYHUHI MyBO3aHatv y3rapmavau. by akcuoma kortui

rnpuHLUTn Aenvnaan.

bornaHuw Ba 6ornaHuw peakumsnapu

XUCMHUHI xapakaTn ékn xonatu bupop cabab bunaH yerapanaHraH
bynca, yHra borziaHuwgary Xmcm peannaan.

XUCMHUHI  XxapakaTu EKU XOoNnaTWUHM YeknoBynm cababra 3ca
borznaHuLw penvnapu.

MacanaH, penbcnapaa TypraH BarOHHWHI BePTMKA WyHanuwaaru
XapakaTu yeknaHraH. byHaa penbcnap BaroH ydyH 6orFnaHuw BasudacmHu
yTanau, BaroH 3ca 6oFnaHuWwaarv Xnucmanp.

BOFNaHUWHMHI XUCMra KypcaTaauraH TabCUPUHK 6enrnnoBYm Kydra
borzaHnLL peakuymns Kyyu pennnaan.

6-akcuoMa. bornaHuiwgaru XUCMHU 3PKUH XKUCM  LIAKIUra
KENITUPULL YYYH XUCMra TabCup 3TYBYM Ky4si1ap kKaropura 6or/ziaHuw
PEAKLMNA KYYUHU XaM Kylwuil Kepak. by akcmoma xucmHm b6orrnaHmgaH
bywarvi akcmomacu nenvnaan.

Xncmnap, acocaH, TasHunap (kMppanap, WapHUpnap, un, 3aHXxmp Ba
Kanuuwnap) Bocutacmaa bornaHraH bynaau.

N t t R
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N — Hopman peakuyuna Kyuu,
F — ypuHmMma peakuunsa Kydu éKu ULLIKAJIaAHULL KyYU.

Xncmnap yysunmManauraH wn, 3aHXup, Kauuw €EKn CTepXeHnap
BOCUTACMAA OCMAraH bynca, ynapaarv peakuus kKyuynapwu 7;7>— rapaHr/imk
Kyyu aennnagn.



Peakumsa KyuylapuMHUHT  UYHUTULLN
ONAVHAAH HOMabJTyM oynraH
bornaHvwnap xam ydpanmgu. MacanaH,
XUCM A HyKTaga UWIMHOPUK LWApHUP
BOCMTacMAa Ky3fFaiMac TeKUCIuK bunaH
boFnaHraH.

byHaoa 6ornaHvw peakums KyYMHWUHI TabCcup
ymsuFn A HyKTaZAaH YTaAu, JIEKUH WyHaIULWN
HOMAbJ/TyM.

3. MATEPUAJINIAP KAPLWWWJTINTU XAKULA
ACOCUN TYWLYHYANIAP

MawurHa Ba MHWOOTAAP MycCTaxkam, OUKp Ba YCTMBOP bBynuwim
Kepak. Marepuaninap  kapwwimry — @aHu  MawuHa Ba  UHLIOOT
KUCMJIAPUHUHI MYCTaxkam, Oukp Ba yCcTuBop Oy/uwmnHu xucobrawaa
3apyp 6ysraH 3ypukuw Ba AepopMaumiiapHn aHuKIAaL METOAAAPUHMN
ypraHysyu aHaup. MaTepuannap Kapwuiuru Xakuaaru p[actiabku
Hazapui Ba Taxpuba nwnapu 17-acpaa Fanunen, lNyk, KynoH sa bowkanap
TOMOHWAAH acoC conub yTkaswnraH. Poccuapga matepuannap Kapwuinru
cdaHura 18-acppgaH 6ownab acoc conuHraH. Pyc onumnapupa
AN Xypasckun, X.C.lfonoBuH, &.C.AcuHckun Ba  A.B.Nlo-ponuH
KabunapHuHr uwnapw, Mmawxyp onumnap H.M.benses, A.A./nblowuH,
B.B.Cokonosckun, X.A.PaxmatynuH, B.3.Bnacos, M.T.Ypo3boeB Ba
bowkanap maTepuannap Kapwunurm ¢GaHUHUHE PUBOXIAHMLWIMMA KaTTa
XMcca Kywannap.

Hazapun MexaHuMKa MOAAMW HyKTanap Ba MOAAUN HyKTaslap
CMCTEMACK XapaKaTh XaMAa YHUHI MyBO3AHATUHWN TEKLLMPAAMW.

Hazapun MeXaHUKAHUHI KOHYH Ba dopmynanapu
XKUCMJ1aP deghopmayusacutu Somubopea oImatiou.

Hasapuii MexaHukaga xucnap abcosmor kaTtvk neb kapanagu.

XnucmnapHuHr  y3 reoMeTpUK WAKAMHN  Y3rapTvpuLn
aepopmayms ped atanagu.

Arap Xucmnapha TalWKW Kyd TabCUMpuaaH Xocun  bynraH
Aecdopmaums XUCMAAH Kyd ONIMHraHUAaH KeunH nykonmb ketca byHpan
Aedopmauma ractuk gegopmanng penvnagn. Arap XnMcMaaH Tawkm Kyd
ONMHraHga aedopmaums nykonmaca byHaam pedopmaumns Kosiauk Eku
nnacTvk gegopmayma ped atanagwn.

l———m——-——‘ =
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y — cuwkuw bypuaru, bypuyak gedopmMaLmacu KM CumkuL

AecdopMaums. e- HUCbun gedopmaums Ekn Ynmkan gedopmawms.



KOHCTpYKU NS d3NeMeHT/Iapu Ba TY3UMaiapu

KaTTuK, >KUCMNapHUHI reoMeTpuK LWakaura Kapab ynapHu yu
rypyxra 6ynviw MyMKuH.

1. bpycnap.

2. MNnuta ékn nnacTuHka éxyn, Kobukaap.

3. Maccuenap.

KyHaanaur Kecum ynyamnapm Y3YH/INK ynyamnapura
KaparaHAa XyZAa Kn4umk bynraH xxucmnap 6pyciap peb atanagw.

XUCMHUHT KQIMHAUMXM KONraH WKKU YynyamuaaH Kuumk 6ynca,
mmTa €KW  1acTuHka Denvnagu; arap XucM arpu  cupt  6bunad
yerapaslaHraH bynca, Kobux nennmnagmw.

Y4y ynuoBu 6up xun Taptmbpa 6ynraH XucM maccus penannagmu.
MacanaH: GBUHOHWUHT hyHAAMEHTNAPU, KYNPUK TasHYNAPMW.

Tawku Kyynap TabCcup Kuauwura kapab 6pycnap ukkura:
CTep)XeHb Ba bankanapra bynmHa =

F F \ \ Bup Hewa crepkeHn
<| .............................................. |> I I IapHAPIIAP ép,Z[aMI/II[a
CTEpIKEHb Q f TYTAIITUPUIIIAH  XOCHII
banka OynraH cucrema
o F€OMETPHUK y3rapmca
OyJca, gHz[aﬁ cucrema

¢epma nkO|aTanaay.

bup Y Hewa Opyc

v
F_’} I:_> OUKp KUAJTO
TyTaIITUPUIITaH
P

KOHCTPYKLMSL KHCUMJIApU
pama Nennaau.

rhanma NnamaA

Tawky Kyynap Ba YIApHUHE KnacCudumukaumnsacum

KOHCTpyKuMara TabCMp KWIAYBYM Kyuslap aCOCaH MKKM Typyxra:
CUPTKM Kyuynap Ba XaXMui Kyunapra bynunHaau.

CUpTKM Kyunapra - UKKUHYM XUCMAAH TabCMp KWUNAETraH wKAap,
peakumsa Kyuynapu Knpaau.

XQKMUWN Kyynapra — XXUCMHUHE Y3 OTUMPAUTU, XapakaTnaHaéTraHaaru
MHEepLMA Kyunapu Kupaau.

CupTKM Kyunap TynnaHraH €ku éumnrad bynaau. TynnaHrad kyynap T



(TOHHa), kr (kmnodamm) bupnuknapuaa, €Mnnma kKyynap 3ca (MacanaH,
TOMZAru Kop) Kr/m2, T/M2, Kr/M, T/M bupnvknapuaa yndaHagu.

Nukun kyunap. Kecuw metoan.

Tawkn Kyynap TabcupuaaH bpyc aedopmauusnaHagn Ba YHWUHE
KecuMnapuaa uyku Kydaap (KecunraH 6bynak 3appadanapu bup-bupura
KypcaTraH TabCuMp Kyuynapu) Xocun bynaau, bynap KynuHYa 3ypukuil
Ky4/1apu Xam AeAvnaam.

bpyc kecumnapuaa xocun bynaauraH 3ypukuw KydnapuHUHE TeHr
TabCUP 3TYBYMCMHU TOMULL YYYH KECUL MeToauaaH onaanaHmnaau.

Fi Fo _ F3F,

bpycra kyununraH kyunap
F, cucTtemacu

L .. E = F Fi, F2, F3 F4 - Tabcupupa

AL ST XS F; bpycaa peakums Kyunapu Xocui

Fr /FT FT Fs 6ynapn, OyHWHr HaTMxacupa
3 6 5 6pyc MyBo3aHaTAA Typaau.

BpyCHMHIr 6upop KecumMmparn WYKM KydnapHU ronuu  ydyH

Kynuaaru TypTTa U baxapwivmn Kepak:
1.Bpyc hmnkpaH Kecunmb MKk KmcMmra axkpaTtuiagu.
2.AXpaTunraH KUCMHUHI 6up TOMOHM Tawnab wbopunaaun Ba

MKKMHYN TOMOHMAA MYBO3aHAT UyKOAaMW.
3.TawnaHraH KWUCMHUHI KOAraH KWCMra warapu Kypcatra
Tabcupu Fi, F2, F3,.... Kyunap bunaH anmawtTupunaam, by Kyynap Kecum

031 bynnya TakCuMIaHagu.
4 KonavpwunaraH yan KUCMHUHI MyBO3aHaT LWapTu é3unaau:

2X=0; 2Y=0; 2M=0; bynapra

CTaATUKAHUHI MyBO3aHAT TEHIr/iama/iapi pe nunagu.

MyXaHANCAUK XMCOBNALTAPUHUHT YMYMUIA NPUHLLUIAAPM.

KOHCTpyKUMsanapHn xmcobnaw ycynvm ynapHUHI Mwnaw WapouTu Ba
ynapra KywunraH Tanabnapra 6ornvk; acocaH, MycTaxkamuKka
(CMHAUPYBYM Kyura), Aedopmaumacm KuUYMK Oynmwm Kepak bynraH
KOHCTpyKUMsanapaa  Oukpavkka — Xampa  YCTMBOP  TYPryH/IMKKa
xucobnaHaan. KOHCTpYKUMS 3/1eMeHTIapU acocaH KydlaHULWAApHU Tonuu
ycynnpa xucobnaHaau.

MyxaHAMUCIUK  Xucobnawnapuaa KOHCTPYKUMS — 3/1IeMeHTnapu
MyCTaxKaM/IMK Ba TPUOOTEXHUKA WULLIOHYAMAUIUra xmucobnaHaawn. bynapra
Kynuparmnap Kupagu: 4y3uauw Ba CUKUAULW, CWDKUW Ba bypanuu,
KECUM HYKTACMHWHI aecdopMaLuanaHraH Ba KydynaHraH Xonatu, arunumu
Ba MypPaKKab KaplWInK, CTEePXEHNAPHUHI YCTUBOPAWIK, Y3rapyByYaH
KyylaHuwaarn Myctaxkamavk, TpmboTexHMKa acocnapu (AeTaniapHUHT
BUPUKNO MWKaNaHMO ULWNALIM HATMXACUOA eOUPUNULLIN).



KyynaHuwnap.

KeCMMHUHI Bupop HyKTacuAa 3neMeHTap to3ada AA axpartamus, by
l03ayara TabCUpP KWIraH WYKWU KYYTAPHUHI TeHr TabCcup 3TyBYMCcH AF
OYNCUH. By MUK KYYHUHI @XpaTuaraH to3adara HUCbaTtun yprava KyyaaHuiw
Py, npewnvwnapgn. Xakukmi  Kywianuw P Kywsparmya  Tonwiaaum

. _AF AF
P= — ,H/MM éxulla, MIla =
IAIfr—Q py!’ AA
AA ol
AF
r P

LeMakK, Kyu1aHuly Kecum ro3acu bupsurura Tyrpu Kearad nyku Kyyaup.
KeCMMHUHI Bupop HykTacura TabCup KunaértraH KydnaHuwHu (P) kecum
lo3ura TuK () Ba napannen (T) MyHa/iraH UKKMUTa Ty3yBUMra axkpatamms.

P=vo? +17?

By TY3YBYUNAPHUHI OUPUHUNCU HOPMAT Kyy/laHMLL BA WKKUHYUCKU
VPUHMA KyYIaHuL LeNNnagn.

MaTepuannap kapwmamru daHmaa Kabyn KWInHraH rmnoresanap.

KoHcTpykums 3/1eMEeHTNIApPUHU xucobnatu NWNAPUHN
OCOHNAWTUPULWI MaKCaanaa, MaTepuasn, K Ba AeTa/IapHUHT bup-
bupura TabCUpP KypcaTULl  XapakTepura HucbaTaH maTepuannap
Kapwuanruaa babv3v runotesasiapra (YeknaHvwnapra) uyn Kynmnaau.

1-runoTesa. Xnucm matepmanu axnut (roBakcus) neb xmucobnaHagu.

2-runote3a. Xucm matepuann bup XuHCAKM Ba u3oTon bynaawu.
SbHM maTepuan xap 6up HykTaga Xap TOMOHra kKapab 6up xun
XycycmsTnapra ara aeb xucobnaHaau.

3-rnnote3a. Xncm oKknaHMwaAaH oNanH yHaa 60owWwnaHFMy 3ypuKuLl
Kydnapu bynmangmn neb dapas kunuHaau. (Mynat getannapHUHT HOTEKUC
COBULLN, EFOYHUHI HOTEKUC KypuWKN EKNM OETOHHMHI HOTEKUC KOTULLIU
HaTwkacuaa ynapaa 6owwnaHry 3ypukuLLl Kyynapv nango bynagm).

4-runote3a. Kyuynap TabCUPUHMHI MYCTaXKaMANK MPUHLUMN.

5-runote3a. CeH-BeHaH npuHuunn. Xucmra KyWnnraH KyYHUHr
TabCUP HyKTaCMAaH eTapauya y30KAa XounawraH HykTanapga XoCcun
OynaAuraH UYKM Kyyniap XapakTepu Talku KYYHUHI TabCUMp XapakTepura
bornuk 3Mac. by nmpuHuuMnra acocaH, XucMmra y kKagap karra bynmaraH
l03a4anapaa, TAKCUM/IAHFAH KyYlapHU WY KyWIapHUHI TeHr TabCup
3TYBYMCUHU Noaanosumn




O6MTTa TYNNaHraH Kyd bunaH anMawTUpUInNLWLN MYMKUH, OYHUHT
HaTmXacmaa xmcobnail Uwnapu ocoHNalaam.

4. YY3UNNLL BA CUKUANLL

BpyChapHUHI KYHAIAHT KECUMNAPUAA X0Cua bynaguraH 3ypukmLl

Ky41apW.

Yy3unraH ékn cukunraH bpyCcHUHI KyHAanaHr kecummpa dakar
b6yinama 3ypuKuLL Kyyu Ny Xocun bynaaun. YysyBum KydHu mycbar,
CUKYBYM KYYHU 3Ca

F

F F
< <| .............................................. |>

“1 |

MaH@uvi peb onamms.
Kecuw MeTtoaura kypa 3ypuKuW KydynapuHW TOMUL YYyH BpyCHM

pukpaH
Kecamms Ba KONAUPWIraH KNCMUHUHI MYBO3aHATUHU €3aMu3.

X = Nx +3npF = 0
KK KK
OyHAaH
Nx=-> npF, (1)

Mwucon. D> X ==Ny +F +2F,cosa =0
RR

N, =F+2F cosa

BbpycHUHT KyH1aJlaHT KECUMU/IA XOCHIT

1 OyJiraH WIKK HOpMaJl Ky4IapHUHT TCHT
--------- = TabCHUP ITYBYUCH OPYCHUHT Iy KECUMHUIarx
Oyiimama Ky4 1e0 aranasy.

AT ATh N,= { o -dA(

Arap 6pyCHUHI Xap Kanucu KyHAIaH Kecumuaa xocun bynaauraH

bynnama KyuylapHUHI KunAMatinapu Typaunda bynca, ynapHuHr bpyc
YKU Oynmnuya y3rapuwl KOHYHWUHW KypcaTyBuu rpaduk 6yurama Kyd
anopacu  pewvnagu. by 3nwpa Nyx=f(x) TeHrnama épaamuaa
ynsmnagu.

Uy3unraH (CUKUNraH) crepXXeHa1apHUHE MyCTaxKaMIMK LLIAPTU.

GmaX:N/A S[G] (3)
by epaa: Omdx — MAKCUMaAN HOpPMaJ Ky4laHUL,
N  -byunama Kyu;

A - KeCcuM to3acu,;

[6] - pyxcaT 3TunraH HopMan KyunaHuw (Typnu



MaTepuannap ydyH KMnmaTu xap xXun).



by bopmyna acocnaa Kynmaarv yd Xvma MmacasiaHn Xan KUamLL
MYMKWH;

1. MycCTaxKam/IMKHU TeKLIMPULL G =<[0]

2. Kecum TaHnaw  A>N/[o]

3. CTep)keHb KyTapa onaamraH Ky4Hn ToOnNmw N < A-[5]

bynnama pedopmaumsa. N'yk kKoHyHU. Kyyuiinap.

]/ —  CTepXeHHUWHr aegopmMaumarada

OynraH y3yHauru;

[i-  CTepXeHHUHr aedopmMaunaaaH

KENUHTU Y3YHIUTI;

CTep)XeHb  Y3YHIUIMHUHI  OpTUWWN  abcosoT
yy3uini neb, kamManuw 3ca abcosiroT Kuckapuw ped
aTanagu.

Al =1 -1, Mmm

CTepXXeHHUHI Y3YHAUK bupnurura TyFpU Kenrad
abconoT Oynnama aedopmMauunacu Hucbuv bynama
Aepopmaumns peNnvinagu.

g:A|/| (4)

Arap CTepXeHHUHr uy3unanwu ddakaT >3nacTuk  gedopmaums
yerapacmaa Kapasica, 4y3syeBunm Kyd bunaH abconioT uy3mnuuw opacuaa
TVIrpu 1poropumnoHas borsiaHuiy MaBxyn. by OOFnaHUWHW WHMK3
cdusnrn Pobept MNyk TONraH.

'YK KOHYHWU OyHpanm wdonanaHagn: YyzwiraH crepxeriapaa
HOPMAJT KyYJIAHWLL HUCOMM YY3M/TNLLIra TYIH U pOrnopLNOHAAMNP.

o=E-¢ (5)
o} : E - r1POropPLNOHAIIIUK
: Ko3gguumneH-Tv  EKN S/1aCTUKITNK
o= Ee MoAy/11 nenvnaan.

dHaun (5) cdopmynasaH o HU F/ A bunaH,

€ HUATJ/] OunaH anmawTupcak Kynuparu
o - nboaa xocun bynaau:
- ** Al=FI/EA (6)

by dopmyna  yyzwamwigarn
[yk KOHyHu penvnapwn. by epaa EA bukpsinkHyn bunpnpagu.

KyHoanaHr gecdopmaumnd. NyaccoH KoadhdbunumneHTw.

CTep)keHb Yy3uiraHaa €Kn CUKUNraHaa KyHanaHr Kecum
YNUAMAPUHWHT Y3rapulWn KyHAa/IaH AedopmaLing ReNinaan.



Hucbun kyHaanaHr g4egopmaiimng Kynnparmda ngoaganaHagu:

¢'=4a/a (7)
Taxpubanap ¢'kyHaanaHr gedopmaums bunaH c. bynnama
Aedopmauma abcontoT KMMMATNAPUHUHT HUCOATW ju y3rapmac Mukgop
3KaHNUIMHN KypcaTaun.
u=[e'/e (8)
u— KyHaanaur gedopmauna KoappuumneHTn €kn (ppaHLy3
mMaTteMaTurun wapadura) flyaccoHkosgppuuyneHtupenvnaan. u= 0...0,5.

Yy3uaraH éKN CUKWITFaH CTePXKEHTAPHUHE Y3 OrUPANKIAPUHU
XMcobra onmul.

CTepXXeHHWUHT abCosltoT Yy3ummim Kynmaarmia ngoaanaHagu:

_A QL
AI_EA %_ZEA

By pAa ¥ _ crepeHb MaTepUaNMHUHI COAMITUPMA OFUPANIM:
— KYHAQNAHI KECUM 103U;
— Y3YHIUTU;

yA Il - CTepPXEHHWHI Y3 OFUPSIUTN.

Yy3mami Ba CUKUAMIWAAMMA CTAaTUK aHUKMAC Macananap.

CTepxeHnapaa xocun bynaauraH 3ypukuil Kyd4lapuHUHE COHU EKK
cuctemMaga Xocun 6ynaguraH HOMab/lyM pPeakuus KydTapUHUHE COHM
CTaTUKAHWUHI MyBO3aHaT TeHr/laMaslapy COHMAAH OPTUK BynraH cuctema
CTaTuK aHMKMac cucrema peb atanaau.

A "{Rq

YUYYHCTAaTUKAHMHI MYBO3aHAT TeHr/lamasiapu
Ty3unagm, CyH(pa "opTnkKua"
HObMaTYMJIAPHUHICOHN aHUKNaHaau.KennH

A; lF cuctema  AedopMauMACMHUHE  WApTUAAH
l2 ped donpanaHnd  Kywmmya  TeHrnamanap
, Ty3unagu. Kywumuya  TeHrnamanapHuHr
As | COHM anbatra "opTuKYa" HOMabAymnap
COHUMATYrpU KEJINLLN Kepak.

B XY= Ra+Rb-F=0

B HyKTaHWHI KYYMLLIMHX TONUW Y4yH 'YK KOHYHUAAH honaasiaHaMm3:

CTaTuk aHuKMac MacCa/laJ/lapHN edyunlLl



_ RBI3 _ RBIZ _ RBll 4 Fll _

° EA, EA, EA EA
R - Fl, n o FUIA+LIA)
AU A LA LAY LA LA LA,

JHAN CTEPXEHHUMHI Xap Kaucu Kucmmuaa xocun bynaauraH
byrnama Ky4ylapHu TONULL YYyH Kecull MeToaunaaH conaanaHca bynaau.
CTaTuK aHMKMAC MacanalapHU e4nLl YYyH Kynngarmnap
baxapunagu:
1. bepynraH Mmacanaga Xamma peakuus KydlapuHU €KUM HOMAbAYM
3YPUKMULL KYYTAPUHUHIT NYHANULWW KypCaTUnaau.
2. Wy macana yuyyH no3umMm bynraH xamma MyBO3aHAT TeHrnamManapu
é3unagmn (CTaTuK aHMKMaIMK gapaxacu benrnnaHaam).
3. MacanaHuHr avmpum Kucmnapugaru gedopmaumsnap opacuaaru
bornaHuwnapaaH oraanaHnbd xaMmMma Kywmnmmya TeHrnamanap Ty3unaau.
4., Kywumuya TeHrnamanapgaarn pedopmaumanap [yk  KOHyHMAaH
donganaHnb Ternwnm 3ypukuw Kyynapu bunaH anMawtmpunaan éku
OPTMKYA HOMABAYM Ky4 KYMUAraH HYKTACUMHWUHI Ky4uwun Tonunmnb Honra
TeHrNnawTnpunaau.
5. Xocun b6ynraH TeHrnamanap bupranvkua eunnnb bapya Homabiym
3YPUKULL Kyuwlapu TonNuiaau.

1-macana.
/?\X 3nmnna "N X
Im|3 3 3 " 3
N,
\!/ /[\ Fs
2m | 271 2 X 2 2
A N,
T I FQT F2
Im /|1 1
V lFl \l/ F]_ Fl
F

Bup yunm maxkamnaHraH CTepXeHHUHr yku bymnab Fi=51, F,=7T Ba
F3=4T

Kyynap TabCup 3TaAu, WY CTepXeHb YYyH Oyhnama KyyHWHr
anopacu

YM3WUICKH.

Eunw.
1-1 Tekncnuk bunaH Kkecamms. MyBo3aHaT TeHrnama

> X=N,-F=0;N,=F =5T
KK



2-2- KeCUM y4yyH MyBO3aHaT TeHrnama

X =Nz+Fo-F1 = 0 No= Fi-Fo=5-7=-2T
KK

3-3- KeCMM Y4yH MyBO3aHaT TeHrnama.

> X =N3— F; +F2 =0 Ns=Fi-Fo4+F3=5 -7 + 4= 2T

5. MATEPUAJITAPHUHI XOCCAJTAPUHWN SIKCIMTEPUMEHTAJI
TEKWWPUL. MATEPUAJIJIAP BA YNIAPHU CUHALL METOAUKACH.

Typnu KOHCTpYKUMANApAa UWNATUIAAUIAH MaTepuUai/IapHM acoCaH
NKKW FypyXra bynumiw MyMKUH:

1. [lnacruk marepuaiiap. bynapra nynart, Muc, AopantoMUHUN Kabu
MaTepuansiap Kupaau. byHpanm matepuannap cesnapam  Aapaxaaa
Aedopmauus konampnbd emmpunagn.

2. Mypt wmarepuasiap. bynapra u4ysH, 0eToH, FUWT Kabwu
MaTepuannap kupaau. by matepuannap xyaa o3 gedopmaums Konampub
eMnpunaan.

MypT  MaTepuaIlapHUHE  eMUpWIraH  BakTudarn  KONAMK
AHopmaumack 2...5% paH owmangu.

MaTepuUaIHUHI MeXAaHUK XOCCA/TAPUHM TEKLWMPULW YYyH YHAQH
Mab/lyM LWAKAAArn HamyHa sicab Ba 6y HamyHa y3yBuM MALLUMHANTAPHUHE
KMCKMUNapun opacura Kynmb cmHanaaw.

Y3yBUM MalUMHANAP acoCaH 2 Xun 6ynaaun: puyarsiv Ba rugpasivk.

Pryarnu MALUINHAIAPHUHT 5 .
KyBBaTM 5 T raua 6opan.|/|.Q
Mmapasnuk i
MawunHanapHmkn 3ca 100 T rava? (.
bopaan. MawuHaga y3yH (B) Ba
KUCKA (@) enkanu pwuyar 6ynub,
KMCKA  enkaHMHr  C  HyKTacu
IOKOpUCMra KWUCKWUY OCWraH. Y3yH
enkaHnHr U TtyryHura cumHuk (BAE)
puuyar épaamuaa MasTHUK YNaHraH. ~

Q
MalLuMHAHWHT NACTKN KUCKUYM

BUHT/IN CTEPXEeHb épamuia TULLAKW y3aTMa OpKa/IM MOTopra TyTallazu.
By KMcKuunapra HamyHa ypHatunaau. Mactkm KUCKUYHU MOTOP €KU Ky
Kydu 6unaH Ky3raTull OpKaIM HaMyHaHW 4y3ull €KUM CUKMLL MYMKWH.
ByHMHr HaTuxacuaa pwuyarHuHr C HyKTacum Kyumb, 6yTyH cucTema
NYHKTUP uYM3MK, BunaH KypcaTunraH BasuWATHU ONagu: HamyHara
TabCUP 3TYBYM F Kyd BUNaH MasTHUKHUMHI Q OKWM opacupa Kynuaaru

b6oFnaHuw MaBXY/,.




Q:B=Fe a,
6GyHAOaH TaAawkKapm Qrec — Qelesiny, Ey

NKKW TeHrnamagaH Q; HU Ynkapub Q;= Fea / B HUHT YpHUTa

Kyncak,
Fac / B — QI1siny
6vynanun.
by epaaH F = Q BIsiny /ac;
JHAM m = BIsiny /ac peb benrnnacak,
F=mQ

ByHaan KYPUHAAWKW, HaMyHara TabCcup ITYBYU KYyY MASTHUKHUHI
Orupnrura rnpornopuUnoHananp, SbHN MASTHUK HAMYHAHWHT Yy3UNuUW €KW
CUKMNMWNIrA  Kapwuauk kypcatagu; 6y kapwwunuk (M) AMHAMOMETp
épAaMnaa ynyaHagm.

byHaaH Tawkapu MawwuHara (b) 6apabaH ypHatunraH 6ynub yHAaa
HaMyHara TabCUp KWIYBYM Kyd Ba HamyHa Jedopmauuacu opacuaa
OOFNAHUWIHN  KYPCATYBUN  YY3MANL EKM  CUKUINL  Anarpammacy [eb
aTanyByu rpaduk XoCun KUAULW MYMKUH.

Yy3unuw gmuarpammacu.

HamyHaHM cuMHawAaH ONAWH YHWHI KyHAanaHr kecum w3m Ao Ba
y3yHAurn Jo ynyab onuHaau. KewWnmH Kuckuura ypHaTuanb y3unaryHua

yy3mnagun. HamyHa matepuann Cr.3.
Uy3mnuw gmarpaMMacuHM TaXMUHAH TypTTa 30Hara axpaTuw MyMKUH.

YHUHI OA Kncmmra
1ACTUK/INK 30HAcu peuannagu,
~_ byHAa MaTepuan Fyk KOHYHMIra
Ay ‘AT = F1 J EA

/, DNACTUKINK 30Hacnpaa abconiot

/ Yy3UMLL XKyAa KU4uK bynaan.
AnarpaMmMmaHuvHr  BC  KUCMUra  OKYBYaH/INK
ol = | 30Hacn penvnagun. by 30HaZa Ky4 OpTMKYA

y3rapmMaca XaM HamyHaHWHT Yy3unuium 4aBoM
3Tagn. by 30Haga HaMyHaHUHI AATUPOK CUPTU XUPaANaHUO, YHUHT YKU
bunaH 45° bypuak Ty3yBUM AAp3 umsnkaapu xocun bynaau. by umsuknap

YepHoB Yuzukiapy BEVVNAaN.
Yysunuw guarpammacuHuHr CD KUCMWU  MycTaxkamaaHuil

30Hacu peb atanagu, 6y 3oHaza uysuIMW Kyd owuwn Tyhanam Xocun
bynaan. MycTtaxkamaaHull 30HacuAaa HaMyHaHUHI y3unaAuraH Kecumu
MHrMYKanawmb, bynnH xocun bynagun. bynuH xocun bynraH epaa F
KYYHUHT KuUAMATM D HyKTara, AbHU MaAKCUMyM KUAMaTUra eTraHaa,

HaMyHAHUHT Y4y3UnuLWK Maxaainm



XapakTepra 3ra 6ynagum Ba WYHWHI YYyH XaM AuarpamMaHuHr DE
YYACTKACUHW Maxa/Uuinv OKYBYaH/IMK 30HACH BeNNNaaN.

Arap HamyHaHW 4y3yBYM Kyd MUKLOpM MK ra eTraHAad yHW KyyAaH
030[, Kuncak F kyy bunan Al pedopmaums opacnparn 6ornaHnw KL
TYFPU 4Yn3nurn bunaH TacesupnaHaaun, by Tyrpum umsuk OA Tyrpu ymsmkka
napannen 6ynaau. by xonpa pedopmMauMSHUHT 6up kucMu Aln=0L
HaMyHaZa CaknaHub konaau. dNacTUKAUK Kucmu Al =LM 3ca
NykKonmb ketaamn.

MaTepuasiHUHIT  MEeXaHUK XAPaKTEPUCTUKACUHM  KYpCaTULLl  YYyH
AvarpamMMa ¢ Ba & OpKanu umsmnagn. A HykTara riporopLnoHaiink

yerapacu penvnagn. Ct.3 yuyH on= 2-108 H/M2,

B HyKTara »/1acTvkiavk verapacy peivnagm. by | . ;\ ;

yerapafia HamyHaga YepHOB uyM3MKnapu XoCun ._.‘A.B : :

bynagu. ook = 2,4-108 H/M2. :

D HykTara wmycraxkamank derapacu

Aennagn €KW BakT/IM KapLwink LeVUNaaw.

oe=om= 3,8-108 H/M2. by yerapaga byunuH
xocun bynagu. of
MypT  maTepuamapaa ar 6z > o4

yy3unmw auadammMacnga dakar

OKYBYAH/IMK Yerapacu bynmanam,
Anarpammaza

s

5

o
m

MYCTaXKaMJIUK Yerapacu XOoCun 6§/nap,|/|.

Cukmauwira CMHaul.

MaTepuannapHu CUKUAMLIFA CUHALLHUHE Y3Ura X0c Xycycustu 6op.

1. HamyHanap UuMnvHApuUK €ku Kyb laknvpa sacanagun. YNnapHUHC
banaHanuknapun hA<3d paH owunb KeTmacnuru kepak. AKc xonaa cog
cukunmwra bymnama arunuil xam Kywunmnb ketaau.

2. HaMyHanapHu XyZa XaM KMYMK KMAnb scall MyMKWH 3Mac, akc
X0N4a YNAPHMHI MoClaMaslapura TakairaH Kecumaapuaa WwKaaaHuL
Kywnapyu Xocun Oynuio, ynap Wy KeCUMMHUHI KeHrauuwumra wnyn
kynMmanaun. HaTtukapa HamyHa 6O0YKaCMMOH KypuHUwIra 3ra 6ynaawu.




[TnacTuk MaTepuaziap CUKWJIraH capu navyoknaHagwu. [nactuk
I'IyﬂaTHI/IHF q§/3VI1'IVILIJ Ba CcMKuinwagarn OKyB4aH/IMK Yyerapajiapm TaxMmnHaH

6up-bupura TeHr bynaan.

r )

O
oy

MypT maTtepuannap (4ysiH) CUKWIraHaa Xyaa

KaMm aedopmaumanaHagn. UYSHHUHI
CUKMNIUW  Anarpammacy  6unaH uysunuul
Avarpammacu bup-6upnaaH dapk,

KnaManaun. YysH HamyHanap YHUHr ykura
45° bypyak TaWKWA KWIraH Kusa o3a1ap
byrnab emupunagw.

PyxcaT aTunraH KyynaHuUWHW TaHnaw. IXTUET Ko3dhdunumeHTw.

KOHCTpYKUMANApPHUHT

eMUpuIMan y30K BaKT xaBccu3

NWNAWWHN TAabMUHAAUAMIAH 3HI KaTTa Ky41laHULW PYyXCaT 3TUIraH

KyulaHULW Aennnagu.

MYpPT MaTepuannap y4dyH

NNACTUK MaTepuannap ydyyH

[c] = oux/ K
[6] =08/ K
[G] = Ook / Kok

K=K, K,-K,



Oy epaa: Suexk— XaBMan (YeKnn) KyuynaHuw;

K - 3XTUET KO3DPULMNEHTH;

oB - BAKTWN KAPLWWUANK EKN MYCTaXKaMJIMK yerapacu;

Ook  — OKYBYAHJIMK Yerapacu,

Kok — OKYBYAHIMK Yyerapacmparm 3xXTUET KoahduumeHTy,

K ~- OKNapHW, KYYNaHUWAAPHM TONWUWAAMM HOAHMKAUKHM XMcobra onyBun Koddhduumen
K> —MaTepuanHUHI  OUp  XUHCAM  SMACUTMHKM  3bTUBOpra  ONyBYU
KO3(pDULNEHT;

K3 — AeTUTHUHI UWNALW WAPOUTUHKN Xncobra onyBYn KO3hdULNEHT.

6. MYPAKKAB KYUYJIAHUL XOJIATW.

6.1 OoANN YY3NANLW EKU CUKUANWIAATN CTEPXKEHNAPHUHT KNS
KecuMmaapuaa xocun bynaguraH KyynaHuiaiap.

Uy3unraH cTep)XeHHUHI KYHAaNnaHr KeCMMUHU o Bypyarn X0CuUn KWUayBUM
mn Tekncamrn 6bunaH Kecamms. mn Kua Kecumaa Xocun bynaauraH
Ky4YlaHULWAAPHWN aHUKNANMK3. P,— K1 KecuMaarn Ky4aaHuLu.

P.=F/A,
AMMO A, = A/COSc SKaHNNUTUHN 3bTUbOpPra

OJiCakK

P, = Fcosa /A = oo cosa
bynagun. co = F/A KyYHAQANAHI KECUMHWHI HOpMarn

KydynaHuwmn. Tyna KydaaHuw P, HU Kua to3ara TUK Ba L
napasnen Ty3yBymiapra axparamms.
c,= P, cosa =c coS? « (1)
7, = P, sina = c Sina - cosa = 1/2 o sina (2)
cosoc = 1; abHN oo = 09 bynraHaa cgogmax =
F/A= o&.

sin2oa =1. SbHMN a = 450 6ynraHaa tmax
F/PA= /2.

Jemak oo = 09 bynraHpa HopMan Ky4laHWL 3Hr KaTTa Ba
ypUHMa KyunaHuuw t, = 0 6ynaaun. YpuHma KyuiaHuwnap Hon
bynraH 3anap 6bow ro3azap npewvnaagu. by 1o03anapra

Ta—bcmp Kiannrad
KydynaHuwnap 6ow Hopman KydaaHuwiap neb atanagw.

Kyu1laHMI XONATUHUHT Typaapu.

Arap crepxeHAaH Mypakkab Kybuk axpaTtub, 6y KyOUKHUHr ydyTa
TOMOHMra ydyta 6ow HOpMan KydylaHuw TabCcup 3TTUpuaca, by xonaa
CTEPXEHb XaXMuUU KyysaHuw xonatnpa bynaau.



‘-.'-1I IG‘I TO-I

03/ 3 . _

101 lal lal
AxpaTunraH KyBUKHWHF TOMOHIapUra UKKUTA BOLW HOpMan KyuiaHuL

TabCMp KWICA, CTEPXEHb TEKMUC KYy4aHu X0onatuaa, dakar butra 6ow

KYWIaHUL TabCUP KWICA CTEPXEHb YM3MKAM KywlaHuil xonaguaa oynaaw.
byHAa o1 > 62 > o3 0eb Kabyn KUIMHraH.

Teknc KyunaHu XonaTu.
TeknMc KyynaHuw xonatmpaa bOynraH cTepXeHb MaTepUaIMHUHI
MYCTaxXKaM/IMMMHN TEKWMPULLAA CTePXXEHAArN 3HI KaTTa HOpMas Ba YpUHMa
KyynaHuiwnap kuuMaty tonunagun. B=90+a

0a=01COS°a +0225IN°x

/

t,=(c1-02)/2 - sin2a
0p=071COS°[+025IN°f3
s=(01-02)2-5In2B=-(c1-02)2-sina

B3=Tq

Y3apo TUK UKKW H03aHMHT YPUHMA Ky4YlaHuLWnapu
bup-bupura TeHr O6ynub, KWyHanuwnapu Kapama-
Kapwuaunp.

Xynoca: arap b6upop ro3anga ypuHMa KydaaHuil navgo 6ysica, yHra Tuk
103a4a XaM OUpUHYY t03a[aru YPMHMAa Ky4iaHuLira TeHIr Ba TeCKapu UyHaaraH
VuHMa Ky41aHul Xocmsa 6ynnim kepak. by xynocara ypuHMa Ky4i1apHUHr

XKYQDTIIMK KOHYHU BeAVNaaN.

MycTaxkaManK Hasapusaapu.

Yunsnknu Ky4JlaHUL, ABHUN oannn vy3nani €K CUKUNMw xonartmga
6ynraH CTEPXEHHUHI MYCTaXKaMJIUK LUAPTUTA

o0, < [G]

ByHAaQ MypT MaTepuaiiap yuyH [o]= O
K

M




NNACTVIK Mabepuannap yuyH [o]= e,
K

HamyHa MaTepuasiMHUHI MYyCTaxKamIMK yerapacu Ou OunaH OKyBYaHIMK
yerapacu Ook TKPUOA Epaammnaa Tonunagm. AMMO Mypakkabd KyunaHuw xonaTw,
ABHU TEKMUC Ba XAXXMUW KyunaHULW Xonatnapu YydyH nabopatopusnapaa byHaan
TaKpubanapHu yTkazmb bynmanan.

MycTaxkaMnnK LWAPTIApPUHN Ty3uluaa yyta 6ow KywlaHuw 6unaH Jeknmu
KydnaHuwnap (Ow €Kn Oo ) opacuparyu 6ornaHuwl yHKUMANAPUHU TYPUHM
aHMK/I0BYM rMnNoTe3a/1apra acoc1aHaau.

MycTaxKaMANKHUHT BUPUHYM HaA3apuUsnapu.

XVII acppa Nanunen manaoHra TawnaHraH.

by Hazapwusara kypa, Mypakkab KyunaHuw Xonatuaarv AeTaIHUHE
eMUPUNULLN KYMnAaaru wapTt baxapunraHaarmHa bownaHagu:

MYPT MaTepuannap y4yH o; = Ow,

NAIACTUK MaTepuannap yuyyH 01 = Ook.

JeTanHN MyCTaxKaM/IMK WAPTUHN E3MLL YUYH HOKOpUAaArm nkkaia
hopMynaHn yHr TOMOHUHM 3XTUET KO3 dDULMeHTUra bynn Kepak.

o) :% €Ku alg[a].

Mnactmk MatepuangaH fcauiraH HamMyHa Xap TOMOH/JaMa CUKWIraHaa
OAAMN Yy3WIraH cTep)keH bapaow 6epa onaguraH KyyiaHuwra KaparasHga évp
Heya MapTa OPTUK KywlaHuwra bapaow bepa onuium Taxpmnbaaa ncbotnaHrax.

By Hazapus nnactuk Marepuasinap YuyyH Tyrpyu Kenmamaun, MypT
MaTepuaInap y4yH Tyrpu Kkenagu.

MyCTaxKaMIMKHUHI MKKMHYM HA3apusacu

By HazapusHu bupuHum bynub Mapumott Takmd kunraH.  MKKMHYM
Ha3apua 3Hr KaTta  HWUCOMM 4y3unuwra acouliaHaan. Mypakkab KyunaHuL
xonatmaarn getanga XaBM XONaT YHUHI 3HF KaTtra HUCOMK 4Yy3unmwimn
(CUKMNUWIN) Wy AeTan MATePUANIMAAH ACUIraH HAMyHaHW O4OUW  Yy3UAULAArM
XaBM xonartura Termwnm HUCOMM uysmnuwra etraHaa bownaHaan. Xakmui

KYYl1aHULW XONaTUAArn SHI Katra HUCOU YY3WINLL Emax Kyf/'lmn,armqa

1
g.Max = 81 = E [Jl - /,I(O-Z + O-S )]

Unsnmknm KydnaHuw xonatuia HaMyHaHW eMUpUAUW nanTuaaru
3HI KaTTa HUCOMI yy3mnuwm 3ca byHaan,



g.lld)\' = E

Arap XaXMuin Ba UYM3UKAM KYYNnaHuW XonaTnapu yd4yH 31aCTUKIU
Moaynnapu o6up xun bynagu ned xucobnacak, y xonga Mypakkab

Ky4laHraH CTepXXeHNapHW eMUpUANLL WapTn byHpan,
Osxe= O1=—H(02 +03)
MycCTaxkaMauk WapTy Kymnaarmya,
o1=-H(02 +03)<[0]

By HazapusHM HaTxkanapy 6ab3v TakpubanapHU HaTxkanapura 3nganp.
BupvHuMaaH, anactuk  Moaynm E wukkana KyunaHuw xonatmga bup xun
bynMangun. UkknHumaaH, by Hazapusaa peasn MaTepuainapHy Ty3uanm xmcobra
ONIMHMaNAMW.

MyCTaxKaM/IMKHUHI YYNHYN HA3APUACH.

Mnactuk xonatpga 6ynraH Ba eMUPUAULIN CWKULW Tydannm ByXyara
KenaauraH marepuasiiap YYyH OMPMHYM Ba WMKKMHYM  Hasapusnap Tyrpu
kenmangu. LWy cababnu KynoH yumHuM HazapusHu Taknud 3tau. by Hasapusra
Kypa, Mypakkab KyunaHuMw xonatungarn paetanga Xasdau BasuaT yHAaAru
MAKCUMaA/1 YPUHMA KYWIaHULWL Wy AeTal  MaTepuaningaH AcairaH HaMyHaHUHM
OALMNN uy3unuwaarn Xxasham BamaTura Ternwanm ypuHMa KywiaHuwra etraHaa
bolunaHagw.

Xa)KMMlZ Ky4laHULL XOonatnuaa mMax YpuHMa Ky4yiaHULL
0, — 0,y
T'Wax =
’ 2
q)OpMyﬂaﬂ,aH, YNSUKIIN KyU1aHULWI XONaTunaa 3Cca Max ypuUHMa KydiaHULU
Oy
T =

max 2
dopMynagaH xncobnab TonuaraHM yyyH ydmHUM Hasapusa Kynmpaarmya €mnagu.
(UKKana KyynaHuw xonatuaarn nnactuk  gedopmauusnapHMHr  bownaHuL
NABpW).

T S[r]

mas

byHaa [r]:% ObynraHnMrnaaH Myctaxkamauk waptu byHaan émnaan, o1 — O3

<[d]

YUMHUM Ha3aPUAHUHT KaMYUauri WyHAakKM, Oy Hasapusaa Xam, bupuHumn
Ba MKKMHYM Ha3apusagary Kabu getan MaTepUTMHUHT Ty3UAuUWK (CTPYKTypacu)
Xncobra onnMHManau.



ByHAQH Talkapu, ypTada Ky4laHUW O2 HUHE TabCMpU XaM Xucobra
ONMHManAW. MaTepuUasTHUHI ULWTALW WAPOUTUHM Y3rapTupMan, 0; HU o1 bunaH
03 opacmnaa ucraranya ysraptupa bepamus, by xonn anbarra wybxa Tyrampaam.

By  HazapusHWHI  HaTWkanapy xXaM  Taxpubanapaa  KynuHua
TacauKnaHManan.

MycTaxKaM/IMKHUHI TYPTUHYN HA3aPUACK.

By Hasapusa JeTan WAKAUHUHE  y3rapuliMaaHrmHa xocun  bynraH
nedhopMaALUMSHUHT CONMULLITUPMA MOTEHLMAT SHEprusacMra acociaHraH bynub, y
Kynuaarmdya TabpudnaHagm: Mypakkab KyunaHuw xonatuaaru Aetanga xashnu
Ba3UAT yHAArn AedopMaLMAHUHI CONULLITUPMA NOTEHLMAN SHEPruacu Wy AeTan
MaTePUIMAAH ACIrAH HAMyHAHWUHI OAAUN Yy3UIULLIMAATN XaBMhnu Ba3maTUra
Ternwnn pedopMauMIHUHE COMMWITMPMA MNOTEHUMAN >SHeprusacura ertraHga
bolunaHaaw.

Mypakkab KyunaHuw Xonatu YdyH AedOopMauUSHUHT  CONULLITUMPMA
noteHuman (pakaT AeTan WAKIMHU Y3rapTUpULL YdyH capd bynraH) aHeprusacu
(aBBairn 6068arn) hopMynagaH, YM3MKIN KywnaHuWw Xonatuaa (akaT LaKIHK
y3rapTuil yuyyH capgd OynraH conuwtupma NOTeHUMaNn 3Hepruacu (aBBairu
6060arv) opmynanapaH TonwiraHu ydyH by Hasapus dopmMynacu Kynmaarmd
é3nnagu.

1+ 1+
G—Eﬂ (0:-0,) +(0,—0,) + (05 —0.) |= 3—;02

by 6ornaHuw MaTepUaTHUHE eMUPUANLL XONaTUHWN udoaananam, YyHKn y
MaTepuanga nnactvk gedopMauns bopaéTraH namTra Tyrpu Kenagu.

By Ha3zapusra 6uHoaH AETATHUHI MYCTaxXKaMWUK LIAPTUHM E3ULL YYyH By
hopMynaHn YHI TOMOHUHU 3XTUET Ko3duumeHTn K ra bynmw kepak.

\/1[(0'1 _‘72)2 +(02 _‘73)2 +(O-3 _61)2]S Do ’

2 K
KU
Loi-0,0 +(0, - 0f + (03—, <lo]
50'1—02 +\o,—0,) +lo;—0,) |£|o
by ¢opmyna TypTUHUM Hasapuara acocaH AeTIHUHI MYCTaxXKamsinK
LapTnamp.

Taxpubanap LWyHW KypcaTaaukun, TYPTUHYM Ha3apus bab3u maTepuannap
YUyH KaHOaTNaHap/vM Hatwkanap 6epagu. by HazapusgaH xycycaH nnacTuik
MaTepuaiiap YYyH TYrpu HaTuXkanap ONAWHAAW. AMMO TypTMHYM Hasapusaa
XaM, YYMHUYM Hasapusgarn kabu, 6ab3m bup kamumnuk bop: yHaa bupuHumaaH,



MATEPUATHUHI TY3WINLW XYCYCUATU, UKKUHYNOAH, LT/ XADKMWUHWUHE 3/1aCTUK
y3rapuvwnapu xmcobra ofiMHManamn.

CyHrru BaKTNapAa  MyCTaxKaM/IMK  HasapualapuHW  Xakukatra
AKMHNawTMpuw coxacnpa H.H.JdaempgeHkos, b.A. dpuamanH Ba WU.U.TapaceHko
Kabu ONMMMAPHUHT KWraH Unapu AuMKkaTra casoBopamp.

7. CUJIKWLL.

Coth cnnxumuwi

Arap 3nacTVK CTepXeHZaH Mab/lyM KUANIUKOArM Tekucauknap 6bunad
Kecub axpatunradH KyoHWHr TomoHnapura dakaT ypuHMa KydlaHuLunap
TabCUP KWAca, KYOHWHr OyHAam TeKUC KyudnaHul XOonaTu co@ Cumxuil
aenvnaan. Tekuc KyynaHuw xonatupa bynraH cTepxeHgaH b6up
3neMeHTap Kyb 3appadva axpartamus. by KybHUMHIr ToOMOHNapu 6ow to3anap
6ynnb, 6y to3anapra 4yysyBiM Ba CUKYBUYM OOW HOpMan KydynaHuwnap
TabCUP KUATaH AeWTUK, 9bHUN o1 =—03=0 BYNCUH.
o=0 JHI KaTTa ypuHMa Kyynap bouw to3anap
D 6bunaH 45° Ba 135° bypuak Xocun KuaraH

l03a1apAa BYXXyAra KenumwnHu bunamus.

TekwnpunaétraH Xycycun XOn YdyH
03=0 by xungaru r3anapaa bynaauraH ypuHma Ba
< HOpMan Ky4laHuLWNap Kynuaaru
dopmynanapaaH Tonunagu:

Tmax=T,=45=(01-03)/2=(0-(-c))/2=0

’3//2 Jdemak o1=-o3=c=76bynaamn,
«—- HOpMa KyylaHULNap 3ca Kynmaarmya
TonUnaaw:

G,=0G1-C052450+G3-5iN2450=5-(\2/
2)2+(-o)-(N22)2=0
cp=06€0521359+(-5-5in2135%)=02-02=0

LLyHpaan Kunmb, bu3 TeKWnpaéTraH XyCyCun xonaa ctepxeHaaH
AXKpPaATUAraH KYbHUHr 6ow to3anapu bunaH 45° bypuyak xocun KunraH
MLKN 3neMeHTHUHI TOMOH/Iapura akaT ypruHMa KyylaHULWIAP TabCcup Kunap

3KaH.
[lemak, by anemeHT cod CWIKML Xonatuaa bynaau.

Cod cnnxmwparm N'yk KOHYHWU.

KybHuHr AD, BCtomoHnapu 6ow KyynaHuwnap TabcmpuaaH

yy3unnaamu.

JIB, CD ToMOHnNapwn 3ca bow KyynaHuwnap tTabcmpupa CUKunaau.
YHUHI abCONIOT Yy3UINULL €KUM CUKUAULINAPM abCONOT KMAMAT XuUxaTuaaH




TeHr bynaaw.

Al=g1l=&2l/

KLMN snemeHT cnmxkmnb K;LiM;N; poMb WakKnnNHU
onagwu. NedopmaunapaH vnrapurn KLM tyrpun bypuak KiL;M;
yTMac bypuyakka annaHaau, by bypuyaknapHUHI alupMacu CUKuL bypyarm
oynaan.

KiLiMy— w2 =y
KiLiO=w4+y2

LLlaknaaH 6y 6ypyakHUHI TAHFEHCUHU aHUKNaUMK3.

tgm/4 + /2)=K10 / OL1=(1/2+A1/2)/(1/2-A1/2)=(1+A1/1)/
(1-M /1) =(1+¢&1)/ (1-¢1) =1+¢&1

Bypuak Xyaa Kuuyuk bynraHnurnpaH tgy ~y neb onca bynagwu. tgr/4
+v/2) =tgw/4) + tgh/2) / (1 - tgln/4)-tgt/2) = = I+y/2

TEHMMAMAHWUHI YHI TOMOHNAPUHW TeHrnawTunpcak 7 +g,=1+y/2

OyHAaH &; =7v/2

TekwnpunaéTraH X0a TEeKUC Ky4ynaHWLL X0NMaTu OynraHAurmpaH HuUcouii
Yy3unuw ounaH 6ol KyynaHuwaap opacupaaru b6ornaHuwHM ymymnawraH yk
KOHYHUAAH TONUWWUMU3 MyMKWH:

& =1/E - (o1 —ué3) = 1/E - [o- u(-c)] = o - (1+n) /E

2 =(1+woc /E
1 — [lyaccoH KO:—)d)CbI/ILE(I/I/eHTI/I( o/

Cod cunxunwpga o=r ra acocaH v/2 = (1+w)-t / E ékn
y3rapmac Mmukuop t= £ / 2-(1+u1) Hn G bunaH benrnnacak
=Gy

by ddopmynara co¢p cuwmkmnwgarn [yk KOHyHu peunnagn.
G cunxuwaarm 3NacTUKINK MOAYNN.

Cvnxmwgarn pyxcaT STUAraH Ky4iaHuL.

Cunkuw YUYYH PpyXcCaT 3TUIraH Ky4yiaHUw MYCTaxXKaMINKHUHTT NKKWUHYN,
YYNHUYN Ba Tg/pTI/IH‘-II/I Hasapuaaapum acocnga Tonunagun. EMpI/IH‘-II/I Ha3apuA
c1=om/K ékn c1<[c]

NKKMHUYM Hazapusara MyBO(UK;
[c]2oci1—ucs=t+urt=1t(1+pn)

arap nynat yyyH p = 0,3 peb oncak, y Xonaa CUKWUIUW YYyH
pyxcaT 3TWUAraH Kyunauuww [z/= 0, 77 [6] bynaaw.

Y4ynmHuUM Hasapuara myBopuxk [o/>ocr—-o3=1-(-1t)=21
[t]=0,5[o]

TYpTUHYM Ha3apusara Kypa

\}%[(Gr02)2+(01'53)2+(02'03)2] <[o]



EeKU

L0+ (et +(0+1)]  <[o]
OyHAaH V322 < [o]
Y3 <[o]
[1]=0,57 [o]

8. TEKUC KECUM KO3ANTAPUHUHI TEOMETPUK
XAPAKTEPUCTUKACH.

bpychapHuHr Oypanuw Ba 3ruavw  AedopMaumsacuHM  Xamaa
KYYIaHUWHM TeKWMpUWaa YHUHE MyCTaxKaMInK EKu OUKPAUTUHM
KeCcMM 1031 aMac, bankum yHAaH Kypa Mypakkabpok 6ynraH reoMeTpuk
XAPAKTEPUCTMKACK aHUKNAWAWN. TeKMUC KeCcuM o3alapuHUHI  ByHAaan
reoMeTpUK XapakTepucTukanapu KynnaarmnapgaH nbopar.

1. TeKMC KeCMM H3TAPUHUHI YKKA HUCbATaH CTaTMK MOMeHTNapM.

2. Teknc kecnm H03aJTaPUHUHT nHEPLU A MOMEHTNAPMN.

TekncC Kecum r03a/1aPUHUHI CTATUK MOMEHT/IAPU.

Teknc KecuM 13acnaaH axpaTuiraH 3/ieMeHTap t3aya bunaH wy
l03a4afaH OY ykurada bynraH opanukpap opacuparu kynauWtmanap
NMUFUHONCN TEeKUC KecuM to3aHuHr OY ykura HMcbaTtaH CTaTUK MOMEHTU



neb atanagu.
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Sy:,/,;sz (M
z|
dA OZ ykura HucbaTaH Sy=/4zdA (2)
A .
z dopmynagaH KypuvHaAWKU YIYOBU CM3. y
0 Cratuk MOMEHT
y XmcobnaHaauraH ykaapHu Ba3maTmra

kapab, ynap maHdbui, mycbat Ba 0 bynaan.
Arap TeKMC KeCUM 103acu OrMp/IMK MapKa3MHUHI KOOpANHATaIapyu Mabiym
bynca, y xonga by 03aHWHI CTaTUK MOMEHT/Iapy Kynmaarmua
ngoganaHagu:

S>=A-Z:

Sz=A-Yc (3)

by copmynagaH Kynmparu xynoca Kenumb uumkaan: Tekuc kecum
r03a/1apuU-HUHI V3 MAapKasuu YKAapura HucbataH Cratuk MOMEHTIapH
HOJIra TeHrAup.

Arap 6upop KECUMHUHI CTaTUK MOMEHTU Ba t03ack Mabaym bynca,
Yy X0NA4a KeCUM MapPKAa3MHWHI KOOpAVHATAIapy Kyrumuaarmya Tonunaau.

K:::52A4

22:5kﬁ4 (4)
Arap mypakkab Tekuc kecum to3acu bepunraH bynca, y xonga, by
KECUM OFUPNVK MapKa3MHMHI KoopAuHaTalapy Ba 03/1apu MabiyMm
bynraH 6up kaHya oaann waknnapra 6ynnb obopunagw.

Z
o 1 f1\""~ ”1
4 VoI _F
R .
Lo
't
v
Z; "ﬂ"\
2 DA
7 ; 1?::\_{‘:\
ﬁ Y3 y
Yi
Ye=(A1Y14A2Yo+ ... +AnY) A1 +A2+.. A)= D, AV, 1D A (5)
i1

i=1
n

Ze=(A1Z1+A22o+... +AnZ) /(A1 +A2+...An)= Zl: AZ;l _anlA



byHpna: A, A.,... An — aupPUM WaKATAPHUHT H03anapu;
Yi, Yo,... YnZi, Z5,... Zn  — MAPKa3NaApPHUHT
KoopAuHaTanapwu.

A

TeKNC KECUM H03/TAPUHUHI MHEPLIMA MOMEHT/IAPU.

Kecnm t03acnpaH axpaTtuiraH xamma 3/1ieMeHTap to3adyaiap yNapHUHT
YKNap opaaukpapu KpagpaTtinapura KynauTMalapUHUHT UNFUHOUCK LYy
KeCUM I03aCMHWHI YK MHepLUMs MOMeHTNapu Aeb atanaaw.

z

Jy=/a22dA  J.=/ay2dA, (6)

A [ Ynuosu  CM#
P z
Kecum t03acnpaH axpatuiraH xamma
0 y3NIeMeHTap 03a4anapHuUHr
Ly ~ KoopawvHaTanap bowwuraya bynraH

OpIMK/1apu KBagpatiapura
KYNanTMaTlapUHUHT MNFUHANCK KYTO (Monsp) nHepLmus MOMEHT Jlapu
Aennnaan.

Jp = JAp2dA, ynuoBu cm? (7)

P HUHT KnnMmatuHn OY Ba OZ koopanHaTanap opkaau
ngomananmms.

p? = Y2+22
y Xonaa Jo = Jap?2dA = [a()2+22)dA = Jay2dA + [az2dA
(6) dhopmynara 6uHoaH Jo=Jy+J- (8)



KecuM 103acmpaH axpaTuiraH xamma 3/eMeHTap o3ada/lapuHUHE
KoopAuHaTa ykaapura bynraH opanvkiapura KynanTMalapUHUHT MNFUHANCK
LY KECUM H3UHUHI MapKa3gaH Kounpma MHepLms MOMEHTU Aennaan.

,/yz = [4}/201/4 (9)

9. BYPAJINLL.

Acocun TywyH4Yanap. bypoeBym MOMEHT.

LIMNMHAPUK CTEPXKEHHUHI BUP YUMHU MaxXKaMnab, MKKUHUN YYUHWUHT
KyHAQAHI Kecumura XydT Kyd TabCup 3TTUpPWICA CTepXXeHb Oypanagw.
TabCup 3TTUPUAraH XydT Kyd MOMEHTU BypoBYM MOMEHT bynaauw.

BypanraH CTEepXXEeHHWHr  ucTanraH kecummgarn OypoBuM

MOMEHTHM ToNULAA Kecu MeToaBaaH donaganaHunaan.

Byposun MOMEHTHWHT
QT ® T nwopanap =ounaacuHn
ynngarmda TaHnanMms: Kecuwm
TapadgaH =apanraHga Taw=u
OypoBYM MOMEHT BanHu coat
cTpenkacu LLlapakaTu
CT MyHanuwmura KapLum

= annaHTupca mycbat 6ynaguw.

JJ - é Ty =T
T@x\:-T3+Tz
T, T, Smropa Ts 15=9550 M/n, n-m

Banuuar Oypanunard MycTaxKaMJIHMK HIAPTH.
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7P /16 = Tomax / [t];  d 23] 16T5/ 7 [1]

BannapHuHr 6ypanuiu 6ypyYarMHUHE 3niopacuHy YU3ULL.

BanHuHr ysyHacn 6yrinab 6Gypanuw ©ypYaruHUHr y3rapuil
=OHYHUHK BUnNUL Ma=caamaa Ly OypyYakHMHI AMpacy Ynannagu.
MacanaH. T;=1-10*H-M, T»=3-10¥ H-m, T>=2-10* H-Mm.
Bypanuw 6ypyarun o= 75 -7/G-Jp

Oy epoa: G -Oypanuwaary anacTUKIIMK Mogynu

Jp - HEPLUUS MOMEHTM



Jp :ﬂ'd4/32

Bypanuw 6ypuyary snopacMHM YMsnll Y4yH BUpop HykTagaru, macanaH, A
HyKTagarm KeCcMMHU Ky3fFonmac aeb dapa3 kunammis. A Kecumra
HucbaTaH B kKeCMMHMHr  Oypanuw  OypyarHm  Tomamm3. AB

YYaCTKaHUHI bypanuiwl bypyarMHn kecumnapga xocun bynraH byposun 7s=7-
] (¥ H-M MOMEHT TabCUPUAAH AHUKNAHAOM.

pBA=Te - 1AB/ G - Jp

Hon Bkecumra HucbataH CKeCUMHUHI Bypanuw bypyarnHu Tonamms.

pc8 =T -1c8/GC - Jp

byHaa T6"'=2-10¢ H-M.

B kecuM ky3ronysum bynrannurnaad C KeCUMHUHT A kecumra HucbaTaH
bypanuw bypuyaru Kynuaarvuya bynaam:

(DCA=(QBAT(QCB=T;* 1AB/G*J,-T6"+ Ica/ G+,

10. armind

Bpychap KynuHYa y3 YKMAAQH YTYBUM OMPOp TeKUCIMKAA ETraH XydT
Kyunap Tabcupuaa bynaan. byHaam kyunap Tabcupuaa 6pyCHUHE TYFPU YM3UKAN
reOMETPUK YKU 3rpu uYmsmkka awnaHagu. byHpam pedopmaums  srummw
Aenvnaan.

Srunuwra KapLmnnk Kypcatysum bpycnap b6asika neb atanagu.

banka kecummpa xocmn bynaauraH 3ypukuw KyuylapuHM aHMKAALW YYyH
Kecuw meToAnaaH donaanaHamms.,

bankara KymunraH loknap YHUHr CUMMeTpus Tekucamrnga érca
OyHpan 3runuwWIra Tekuc rumw Aevinnagn. AKC xonaa bankana KuaLmK
3ruimw copmp bynaam.

basika TagHYNAPUHUNHI XWUIAPW.

Tekncnuk cuctemacura ong banka TasHunapu yd xun bynagu.
1. lWapHupnu Ky3rastyBYaH TasiHu.

2. Ky3ronmac wapHMpan TasHu.

3. Kncrmpmb maxkamnaHraH Tashu.
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Arap banka dakat 6up yum bunaH Kuctupunnb maxkamaaHraH
bynca, byHpan banka xkoHcos penvnaaun. bankanapHuUHr TasHY opanuru
rposéT neb atanagwn.

Arap 6ankaHWHr TasHY peakumsnapu dakat ctaTuka TeHrnamanapu
bunaH Tonunca, byHaan bankanap cratmk aHuk baikaiap nenvnaan.

Arap HomMabAyM peakuusnap COHM Wy 6anka yyyH no3umm bynraH
CTaTUK TeHrnamanap CoHuMAaH opTmnb keTca, y xonaa bankanap craruk
aHUKMac basikaiap pewvnaauv. byHaan bankanapHUHr peakuumsnapuHun
TOMULL YYYH KylIMMYa TeHrnamanap (aedopmauuns TeHrnamanapw) Ty3uu
Nno3nm bynagu.

TasaHY peakuMaNapuHU aHUKNALL.

CTatuk  aHuK 6aﬂKaﬂale/IHF TadAHY peakuunanapmHn Tonuwaa
CTaTUKAHUHIT MYBO3aHAT TeHINMaMa1apunaaH CI)OIZ,D,EU'IEIHI/IJ'IEI,D,I/I.

IX=0;, 2Y=0, ZMs=0

bankagarm 3ypuKMLL KYYI1apUHWM TONUL. JIYBYM MOMEHT Ba KECYBYMU

Ky4.
bankaHun mn Tekucnuk GunaH Kecumb,
- 7 g ml KONraH 4an KWCMWUHUHI MyBO3aHaTUHU
y TeKWMpamms. BankaHMHr  Kecumura
—— F | Tawnab lobopuaraH KUCMUHUHT
> TabCUPUHW  ANMALUTUPYBYM  Ky4SlapHM
A KysMu3; by Kyunap Kecumparu 3ypukui
Kyynapura 3KBUBAJIEHT 6ynaau

" 0 ‘Q{L N x




3ypukuw Kyunapu ymymMuin xonga 6up 6ow sektop R bunan bup
MOMeHT My AaH nbopar.

ByHoa My — KydnapHWHI KeCMM Mapkasura Kyumwpaa Xocun bynraH
XY®DT Kyd MOMEHTNAPUHUHI anrebpank WMrMHANCK EKN 3rYBYM MOMEHT
neb atanagun. bow BekTOop R HWM BepTuKan @Q Ba ropusoHTan Ny
Kyuynapra axparamus.

Q - kecyBYn ky4, NX—- byriama Ky4 Denunaan.

By KyuynapHu TOnMWW Y4yH OankaHWHI KOJIFAH KWCMX MYBO3aHATUHW
TeKWNPaAMU3:

2X=Nx=0 ékn Nx=0 IMp=Ax - Fi(x-a;)-Mx = 0
3Z7=-Q+A-F1= 0 Mx = Ax-Fi(x-a;)
Q=-F+A
Hiwopaniap Kongacu.
i g| e —
(e :: RN
] g 0
0}
et T
= D)

OryB4M MOMEHT, KeCyBYM Ba bymnama KyuynapHuHr banka yku
b6ynnab ysrapuwmnHu  KypcaTyBYn  rpaduk  YNapHUHT ,

3/7/0pa/73p/4 Aenvnagu.
B e R Mucon.
T R D ,’r bepunrax:
gL e 2 F1=4T, F2=3T.

.,‘ I mwl a=2M, b=5m, c=3wm
”Hm UHW”” ”H M Ba Q ntopanapu
KYPWUIICUH.

M Eunw: *M, = Fa+F,(a+b)-B1=0
B Fa+F(a+b) 4-8+3-7 _20T
1 10
XM, =A-1-F-(b+c)-F,-c=0
A F-(b+c)+F-c_ 4-8+3-3:4’1T
1 10
>2=A+B+F-F,=41+29-4-3=0
1-yuyacTtka: 0<Xi<a
Mx1=A-X; x1=0; Mx1=0
Xi1=a; Mx'=A-a=4,1-2=8,2

2- yyacTka: 0<xz<b



Mx2=A @+x2)-Fi -(x2); x>=0; Mx2=A -a =412 =82 T1Mm.
X>=b; Mx2=A -(@a+B)-F; -b = 4, [(2+5)-
4.5=8,7 ™M 3- yyactka. 0 <x3<cC

MXx3=BXx3/ xX3=0; M3 =0.
X3=c, Mi3=Bc =2,93=8.7T-Mm
1-1 Kecmm yuyH: QT =A=4,]1=4,1-710% H.
2—2 Ke€CUM YUYH: Q2 =A-F;1=4,1-4=0,17=103H.
3-3 KecuM Yy4yH: QF = —B= 2,97 =2,9- 104 H.
Q3 =A-Fi-F>=4,1-4-3 = -2,917=-2.9-10¢ H.

OryBdM MOMEHT, KeCyBYM Kyd Ba EWWIraH Kyd WHTEHCUBIUIU
opacnpa anddepeHumnans bornaHuwnap.

dx Y3yHAUKAaru 6up anieMeHTHU axpaTmb

I x 0NlaMu3. KecunraH 3N1eMeHTHUHI Yyan KyHaanaHr
W)(?\ Kecumura bankaHuHr Tawnab bopunrax

KUCMMAPUHUHI TabCUPUHU MycbaT KecyBumn

Kyd QxBa MycbaTt aryBun MomeHT My
bunaH  GenrvnaMMmus. AKpatwiraH  d/IeMEHTHUHI  YHI
TOMOHWAAH KYH O, QJ1AHTT KecmmMmura M +dMx
BA Qx +d Qx 3ypuK1LW Kyulapu TabCup Kunagu. AXpaTuiraH
3/IEMEHT XaMMa Kyynap Tabcupuaa MyBo3aHaTaa Typaau. YHra Tabcmp
KWIraH KY4lapHUHT  BepTUKaN  YKKa  TyLIMPWIraH
NPOEeKUMSNApUHN  HOMra TeHrnawTupamms:

>Z7=0

QX—C]dX—(QX-/‘dQX):O,' dQX:—CIdX

By TeHrnamazaH Kynmaarun ndbogaHmn Xocun

Knamus:

dQx/dx = -q (1)

Jlemak, KecyBuMm KyypaH abcumcca x bynuya onvHraH 6upuHum
X0Cuna EMUNraH 1K MHTEHCUBAUIMHWUHE TeCKapu nwopa bunaH onvHraH
KMAMaTUIra TeHramp.

MKKMHYN MyBO3aHaAT TeHrNamMacuHU €3amMus.

bapua kyunap 6y 3N1€MEHTHUMHI YHI TOMOHMAArN KECUMHUHI
OFUPNINK MapKasura HucbataH ONIMHraH MOMEHTNAP WUMMHAUCUHU HOoMra

TeHrnalwTMpamms.
>MB =Mx + Qxdx-qgdx-dx/2-(Mx + dMyx)=0 dMx=Qxdx-q-(dx)/2

6y MMOAAHUHI YHI TOMOHMAArM WMKKUHYM Xa[, YeKCU3 KUYUK COH

6ynraHnuru

YUYH YHU 3bTUbopra onmanmmus. dMy / dx = Qx (2)
AbHW, 3ryBYM MOMEHTAAH X abcumcca yku 6Obynmya onMHraH

OUPUHUYM XOCKNa TEKWINPUNAETTaH KeCMMAArn KeCyBYM Kydra TEHFAMD.
Arap Qx HuUHr kmumatunHum (1) popmynara Kyucak, Kymunparu

npoaaHu
oJlaMU3: dZ2M.,/dx2=dQx/dx=—qg (3)



AbHU, 3ryBYM MOMEHTAAH X abcumcca ykKu 0Oynmya oOnMHraH
NKKUHYM XOCuNa éMMNAéTraH Kyd UHTEHCUBAUIAIA TEHIANP.

By aunddepeHuman 6ornaHUWNApP 3ryBYM MOMEHT Ba 3ryBYM Ky
3MOPAIAPMHN YM3MLWAA B YNAPHN TEKWNPULLAA MYXUM axamuaTra ara.

1. dMx / dx = dQx HWHI reoMeTpUK MabHOCU LWYKKU, y My
3MIPACUHU  YerapasioBiM 3rpyv UYM3MKKA YTKA3WIraH YPUHMAHWHI
abcumccanap yku 6unaH xocun KunraH 6ypyarMHWUHI TeHrnamacuHu
nboaanaraHn ydyyH HongaH Kartra, abHU Qx = tga > 0 bynraHaa
TerMwnm y4yacTtkaga 3ryBYM MOMEHT Kamasaaun. AKCUHYA, Qx < 0
6ynraH yyactkaga 3ryB4”m MOMeHT KaTtanawazaun. Arap Qx AaH yTub,
y3 nwopacuHu (+) gaH (-) ra ysraptupca, by HyKTaga 3ryBim MOMEHT
MakcMMyM, uwopacu (-) gaH (+) ra ysrapca MMHUMYM bynagu. Arap
TekwnpunaétraH yyactkaga Qx = 0 bynca Mx = const bynaaw.

2. bankaHn dQx / dx = g = 0, abHn Qx= const bynraHn
yyacTkanapaa Qx HUHI 3nopacn abcumccanap ykura napannen
WYHaNraH TYrpu 4msnk, My HUHI 3MOpacK 3ca oFMa TYrpu Ynsuk, bunaH
yerapasiaHaau.

3. bankaHWHI TeKUC EWUNraH KKNAp KYWWNraH yyacTkanapuaa
Qx HWHI 3npacK abcuuccanap ykura ofma bynraH Tyrpu umsuk, My
HWHI 3NOpacK 3ca KBaApaTuK napabona énn bunaH YyerapanaHagw.

a) TYNNaHraH Ky4y KynuaraH kecumnapaaH Qx HUHI 3nopacu wy
KY4 MUKAOPU Kagap cakpanaun. My HUHE 3ntopacnaary oFMa YM3nk CMHagw.

6) KUCTUPMO MaxKamMnaHraH TasHuY1apAa KeCyBYM Kyd LY TasHYHWUHT
peakuunsa Kyuymra, aryBiM MOMEHT 3Ca WY TasHYHUHI peakLms MOMEeHTUra

TeHr bynaaw.

11. BAJIKANAPHUHT  CAJIKUNUTWN BA KECUMNAPHUHT
AVJIAHWULL BYPYAT U

laknaa 6up yum bunaH MaxkamnaHraH Ba 3pkKuH yumra Pkyd
KYWUNTAH BankaHWHE 3ruiraH YKy KaTtanawTupmb kypcaTuaraH.

, / bankaHMHr  MaxKamnaHraH  yuyumgaH  x
z X mMacodasa TypraH KyHAQNaHr KeCUMHUHI OTrUpPJINK
' 10 Eirax Mapkasu O BepTukan uyusnk bynmuya O; HykTara, B

/ m EC B; HyKTara Kyyaamu.

1 BankaHUHr KyHAQNAHT Kecumuaa Orupank
MapKasnuHWHI banka ykura TUK WyHanuwaa
KYUYMLLU
GankaHWHr wy kecumparun cankuanru pewnnagn. CankunmkHu 2z
xaphun bunan benrmnammus. banka arunraHAa YHUHr TEKUC KYHAANAHT
KeCUM 103acum Tekmcaurmya Konmb, dakaTt aBBa/irM XonaTtura HucbaTaH
annaHagu. Xap bup KeCMMHWHI aBBa/irM BasuaTUra HucbataH bypunuL
bypuaru 0 Wy KecuMHUHI aniaHu bypyary pevvnaan.



A
Z! ﬁ lP By 0 b6ypuyak wy HyKTagaH
B

6ankaHUHI 3runraH yKura
YTKa3uaraH ypuHMaHuWHI abcumcca

X‘i\ Y
) B; YKM bunaH Ty3raH Hypuarura

S : TeHramp.
P KoopavHaTanap OOLLINHN
40 B,z A x bankaHMHr uyan yuura Kyinb abcumcca
/ 6 ¢ > yKura yHr TOMOHra banka yku 6ynnab
’ X 5 MyHanTMpamn3. by xoaa 6ankaHuHr
/ 3rWAraH YKMHUHI TeHr/lamacu Kynnaarmya
< = ngoganaHagn.
= = (O C1)>

MaTteMaTukagaH MabayMKu z=f (x) 3rpu 4Ym3smkKka yTKasuaraH
YPUHMaHUHI abcumnccanap yky bunaH Xocun KuiraH

bypuaru Kyimpaaruya: tg0 = dz / dx (2)

AManga bankaHMHI CaNKWIUTN YHUHT Y3yHnurura HmucbaTtaH xyaa
KWY4MK MUKAOP bynraHnurnaaH opgataa 10 gaH katta bynmangn. AbvHu
tgd =0 neb onnw MyMKUH.

0=dz/dx=z’ (3)
AbHWU, KECUMHWHI ainaHuw Bypyarn wy KecuMaarn CankunukaaH x

O6ynnya oNMHraH xocunara TeHr.
Cod 3rnnnLLIHM 3ryBYM MOMEHT OpKan udoganammms:

z" = +Mx/EJy» (4)
AsBanirn anddepeHuman 6oFIaHUWNAPHN CONULITUPCAK:

((0=2"
+M= EJyz"
) Q= dMyx/dx=(E Jy z")' 5
97 dQx/dx =d2Mx /dx? =(E },z")"

(4) dbopmynagaH cankunuk TeHrnamacy (1) HU YMKapul yY4yH YHU
MKKW MapTa MHTerpannaw ao3mMM. JryBYM MOMeHT My abcumcca X HUHM
byHKUMACMANP, WYHWHT YYYH (4) HA NHTEerpaiianMmms.

E )z :_/dex+C
AHa bup 6op MHTErpannanMmn3

E)z = fa’xf Mxdx +Cx + D
LLyHAar KNnmb, KECUMHUHT aniaHuLL bypuarm yuyH:



Qe =1/E - [/ Mdx+C] (6)

Cankunuk yuyH: z =1 /EJy-/dx /dex+Cx+d (7)
by epaa nxtuépun ysrapmac C Ba D COHNAPHUHI KurmaTnapu banka

YYTAPUHMHI TP LWAPTIAPUAAH, AU MacalaHMHI Yerapa WwapTuaaH
cdhorpanaHnb Tonunagw.

M
Z‘T P z X
y PR q
. y A I 8
5 —— —— . e INm - _ e e ]
; N T ‘7 TR
/ 1
x=0 X =0 fga za=o0
Qu=2,"=0 X =1 g4a zz=0
Za=0

YHuBepcan opmyna.

Arap 6anka WKKuMTa YydyacTkagaH wubopar 6ynca, WKKuTa
AnddepeHUnan TeHrnamMa Ty3ull Kepak, UXTUEPUIN Y3rapMac COHIApHU
TOMUW Y4YyH 3ca TypTra anrebpauk TeHrnamanap CUCTEMACUHU
bupranMkaa eym Kepak.

Arap 6anka n yyactkagaH mbopat bynca, y xonga 2n Ta UXTUEPUIA
y3rap—-Mac COH X0CWUN bynaau, ynapHu TONUL YYyH 3ca 2n Ta anrebpauk
TeHrnaMaHu bupranvkga eduiura TyFpu kKenagu. by 3ca kyn MexHaT
Tanab kunagn. Maxcyc nynnapHu  TaTtbmk,  KMAMb,  uUXTUEpPUK
y3rapMaciapHUHI COHWHM ydyacTKaslap COHM KaHdya bynuwwura kapamau
MKKUTAra KenTupuw MyMKuH. By nynnap KynuaarunapaaH nbopar:

1. bapya y4yaCTKa/lapHMHI 3ryBYM MOMEHT TeHrnaMalapuHU
KECUMHUHI Oup TOMOHWAAH, SAbHWU KoopAuHaTanap 6bowu 6unaH
TErnwam KecuM opacmaa XounawraH Tawkmy KywiapaaH Ty3amus.

JryBYM MOMEHT TEeHI/laMacura KMpraH Kaeciap vunaarn XanjaapHu
NHTerpainawaa KaBaiapH1 O4Manmums.

3. Arap bankara XydT Ky4y TabCcupu KynunraH 6ynca, aryBdm MOMEHT

TeHr-namacmra kupraH 06y XydT Kyd xaauHu (x-a)° ObuHomura
Kynantupamms, 4yyHku 6y O6uHOM 1 ra TeHr OynaraHu yuyyH XydpT Kyd

KMmaTura xasnan bepmanamu.
4. Arap TeKMC EéWmnraH 1K OaNKaHMHI OXMPrM yymra eTmaraH
bynca, yHM banikaHUMHI OXMpurada AaBoM 3TTUpamMum3.
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By xonpa bankaHMHI MyBO3aHaTMHU By3mMacauK ydyH bankara AaBom
3TTUPUATAH EWUNTaH K MHTEHCUBAUIN g ra TEHr Ba YHra Teckapwu
NYHANraH g IOKHWU Teruwan Macodara Kyamms.

X2 o
Z oA
X M /::[ q SN
B WNANANASAN  x
0 T
a - Y MY VY M
h aq
X3
C S
Xq .
d
Xs

DHAM WaKkNAa KypcaTuiraH OanKaHUHI XaMMa YyyacTKanapu YuyH
l0KOpMAA auTUATAHNAPHM 3BTUOOPra 0NMb, 3ryBYM MOMEHT TEHITAaManapuHu
Ty3amu3.

1 -yyacTka yuyH M;=0

2-y4yacTKa y4yH M2=M(x3-a)’

3-y4yacTka yuyH M3= M(x3-a)0+P(x3-b)

4-yyacCTKa YUYyH Msz=M(x4-a)°+P(xs-b)+q(x4-c)32

JHAM 5 Ta yvacTka yuyH AauddepeHuman TeHrnamanapHu (4)
dopmynara acocnaHub Tysamms.

1- yyactka yuyyH EJyz,"=0

2- yyacTtka yuyH EJ,z,"= M(x»>-a)°

3- yyacTKa y4yH Efyz3"’= M(x3-a)°+P(x3-b)

4-yyacTKa y4YyH Efyzs"’= M(xs-a)°+P(xs-b)+q(xs-c)22

5- yyactka yuyH  Elzs= M(xs-a)°+P(xs-b)+q(xs-c)?/2-q(x5-d)? /2
By TeHrnamanapHuWHr xap 6UprHK UHTerpanianimMms.

1-yyacTka yuyH Elyzi’= EJ01=Ci

2-y4acTKa y4yH E)yz>’= E),0>=M(x>-a)+c>

3- yyactka YYYH Efyzs'= E}03= M(x3-a)+P(x3-b)?/2+C3

4- yyacTtka YYYH EfZ4'=E),04= M(xs-a)+P(xs-b) 2/2+q(x1-c)3/6+C4
5- yyacTka YYYH Elyzs'=E),05= M(x5-a)+P(xs-b)?/2+q(xs5-c)3/6 -
q(xs-d)3/6+Cs
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bynap xap Kanhcum ydacTka KeCUMMUMHWHI awunaHuw  bypuaru
TeHrnamanapuagmp. SdHa  6up  mMapta  uMHTerpaiab  Cankuiank
TeHrnaMalapuHn X0CUN Kunamms.
1-yyactka £ zi=Cixi1+D;
2-yyacTtka Efz> = M(xz2-a)?/2+Cox>+D:>

3-yvacTtka EfZ3= M(x3-a)?/2 + P(x3-bF/6 + C3x3 + O3

4-yyactKka Efyzs= M(x4-a)?/2 + P(xas-b}V6 + q(xa—c)?/24 + Caxs + D4
5-yyactka Efyzs= M(xs-a)2/2+ P(xs-bE6+ q(xs-c)?/24-q(xs-d)?/24 +
Csxs + Ds

NHTerpannawaaH xocun 6ynraH yHTa UXTUEPUIM Y3rapMac COHHMU
TOMMLU YYYH Kynnaaru waptnapaaH honganaHamms.

1.x; =X>=a bynraHga z1 =z Ba 2Zi'=22
2. X>=x3=>b bynraHpa z>=2z3 Ba Z2 = Z3
3. X3 =X4=C bynraHpa z3 =2z4s Ba z3'=z4
4, x4 =x5=d bynraHpa z4 =25 Ba Z4 =25

By wapTnapHu okopuaarM TeHrnamanapra Kyuub kynmparvnapHu

TOMamMms3:
Ci=C>=C3=C4=0C>s D;=D>=Ds3=D4;=D-s

IlyHpar kKunmb YHTA UXTUEPUIM Yy3rapmac COH YypHura dakar
NKKUTA UXTNEpun y3rapmac coH Cea D konagu. by mkkmnta y3rapmac
COHHU  Kyunuaarn Mynoxasasiap €épaamMmuaa aHuknanmms. banka
KoopauHaTanap 6bowwupga 6ownaHFMy  awnaHuw  bypuyarm 0o Ba
bownaHrmy cankunuk fp ra ara byncuH pesannuk. Y xonaa bupuHum

yyacTka TeHrnamanapuaad x=0y4yH ywby ndoaanapHu onamms.
EJ)y,Oo = C; EJyfo = D

By y3rapmMac COHNAPHWHI KWUAMATNApUHWU OelnHYM YYaCTKAHMHI
TeHrnamacmra Kymub, xamma xungaru Kydynap WWTUPOK 3TraH yMyMWiA
TEHrNaMaHn XOCUN KW1aMum3:

ow=Ffo + Oox + 1 / (E)) - IM (x-a)2/2 + P(x-b)?/6 + q(x-c)*/24 - g(x-
ar/24]

by TeHrnamaHm €3raHga x ocTuaaru 5 Hu Tywmpumnb Konanpank, Y4yHKu
3HAW Oy TeHrNnaMaHWHI MablyM XaAJapuHM Tauwab, nctanraH yyactka
YUYYH E3ULI MyMKWH. Arap basnkara Tabcup KuaraH Kydnap bup KaHda
TaKPOPNAHCa, Y X0/14a IOKOPUAArv TEHI/TAMAIApPHN Kynngarmya €3aMms:
zx=fo + Oox + 1 / (E}y) - XM (x-a)2/2 +2 P(x-b)3/6 +2 q(x-c)?/24 -

2qx-d)@/24] (8)
O6yHaaH bup mapTa Xocuna ofiIMHCa, KECUMHUHI aiiaHuW bypyaru

TeHrNMaMacn YnKagn.

0=z"=60+1 / (E})) - [ZM(x-a)+2P(x-b)2/2+2q(x-c)f/ +2q(x-d)3 6] 9)



(8) Ba (9) hopmynanap yHuBepcasl TeHr/1amanap nEVNNaan.

Arap 6ankaHWUHr KoopAuHaTanap bowwuparn yum Kuctupub
MaxKaMnaHraH 6ynca, y xonga YHuUBepcan TeHrNnaMaHuHr fp Ba 0
XaAnapwu Honra TeHr bynagu. Arap oaaun banka bynca éku YHUHr YHr
TOMOHMAA KOHCOMW bynca, KoopAuHaTanap bowwuaaru TasHupa fp=0
bynaaun, 6p 3ca YHr TasHYHUHT CANKUAUKIAPX HOJMIrA TEHIMK WapTuaaH
aHUK1laHaaw.

12. MYPAKKAbL KAPLLIMJTUK. (MYPAKKAb JEPOPMALINA).

Yy3uani Exm CUKWINLL, CUIIKULL, BYPaINLL Ba MLl
Aaegopmanmanapu bup BaKTAa TabCup KUuLLIN MyMKUH.

5x=0  SM,=0
Sy=0  5M,=0
57=0  IM,=0

N — 6yvinama Ky, y CTEPXEHHM Yy3aau EKU CUKAAMN.
Ny, <2I KECYBYU KYY, Y CTEPIKEHHUHI BUD KUCMUHN UKKUHYY
Kncmura

HUCbATaAH CUIIXKNTAAMN.

T (Mx Ba M2) — CTpexeHHUHr KyAaiaHr Kecum ro3acupga €TraH
XyQ@T Ky4 6ysmb, y crepxeHHu O6ypavgun. YHra OypoBYN MOMEHT
Aennnagn.

Mx Ba Mr - CTepPXEHHUHI rOpuU30HTAa/ll Ba BEPTUKAI 6oL
TeKUC/InKAapAa €EtrraH Xyt Kydnap 6ynamb, ynap CTepPXeHHU Ly
TEKNC/TUKAIAPUAA 3raau, y1apra 3ryBYn MOMEHT AEVNNIAAMN.

AHa 1Yy KOMIMOHEHTAAPAAH WKKUTACU EKU Yy4TaACU CTEPKEHHUHI
KYHAAIAHI Kecumaa XOocwi OyJica CTeP)XEeHb Mypakkab KapLinInKKa

/3 ydypanan.
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bypanuiw bunaH 3runnUWHUHE BUupraankaarn TabCUpu.




By MacanaHm xan  Kuauwpaa  Kyynap
TabCUPUHUHT MYCTaKWIUK NPUHLMNNAAH
" dhonpanaHmb, bypanuwl Ba IruAUMWAAH  XOCUN
OynraH  Ky4laHUWIApHW — MYCTakun  paBuLLaA
FTOonamus.

=M/ W M, = F

M I = Ms/ W, = Ms/ 2-W, M, = F-D/2
111 e e OLANA KECUMAAPHUHT UHEPLIMA MOMEHTAADM.

1. TyFpu TypTOYypyak Waknnaaru

o)

\

s
1
:
W

Z KECUMUHUHI WMHEepPUNA MOMEHTW.
h ¥
\ J, = bk /12
b J, = b0/ 12

2. KBagpat waknuparu

KECUMHUHI NHepLUA MOMEHTW. J

B 3.  Yubypuak wakanaaru
2/3 Q%L KeCUMHUHI MHepLWMS MOMEHTMW.
e A ; C Jy = bl 7 36
4. [lonpa waknmparn KeCUMHUHI NHepLmA
MOMEHTM.
J, = md* / 32
7
y
d

13. CUKWITAH CTEPXEHJIAPHU YCTUBOPJIMKKA
XUCOBJALL.

KaTTuk XXncMnapHMHrMyB063aHaTXxonaTv yd4 Xun bynagun: yctueop,
bedapk, Ka HOYCTUSON




TYyFpU UM3MKAM Y3YH Ba WHIMYKA CTEPXEHb KyHAAnaHr
KECUMUHUHI MapKa3nra CUKYBUYM Kyd KYWUWUIFraH BY/ICUH.

F<F,

_

7 T

Arap CTepXeHHWHI KyHAaNaHr Kydu 6bunaH €H TOoMoHra TypTub
obopcak, Yy Y3MHUHI WArapuru TYFPU UYM3UKIM MyBO3aHaT XonaTtura
Aapxon kKantaau. [emak CTepXXeHHHI TYrpyu UYM3UK/IM MyBO3aHaT XO0naTu
X1 YCTUBOPAMP.

Arap CUKYBYM KYYHW CEKMH-acTa owupa 6opcak, YHUHI TYFpu
YM3MKAM MYBO3aHaT Xo0JlaTUra Kantuw mypauaTty kamas bopagn. CUKyBUM
KYYHU fIHA OWMPCAK, YHUHI BUPOP KUMMATUHU TOMAMMU3KU, KYHAANAHT
Kyd 6unaH TypTub 3runraH CTepXeHb Y3MHWHI aBBIrM TYrPU UYU3UKIU
MYBO3aHaT X0naTura KautTMaczaH SHrM 3rpu YN3UKIWN WaKara Kupaaun sa
YHUHI Oy waknm yctuBop 6ynmb konagn. CUKYBYM KY4HWU >SHAU
opTTUPUO bynManam Ba Maboao 3HAM O3rMHA OPTTUPUIICA XaM CTEPXKEHb
OyTyHNal 3rninb ycTMBOPAUIMHN MYKOTaAMN.

IlyHpan kKunnb cTepXeHHUHr LlaM TyFpu uuM3MKAKM, XaM 3rpwu
YM3UKAM MyBO3aHaT XonaTnapu YCTUBOP OynraH BakTra TYFpU KeraH
CUKYBYM Kyd KPUTUK Kyd Aennnagu.

CUKYBYM Ky4Y KPUTUK Kydra eTMaraHpa crepxeH ddakat cod
CUKUIMLLTA Ba KPUTUK KMNMATra OPTraHUgaH KeMnH CTePXXeHb CUKUTNLL
6unaH arnanwra Kapwwink Kypcatagu.

\ 4= Gk
<
\r P |
by Xanka XxaM KpWUTUK Kyy4ZaH KeWuH cukunumw bwunax
ArMNLLIra KApLWWIKK KypcaTaau.




TyFpu Ba TeKWUC

F<ki srwnwra KapLUIMAVK
! F>F, | KYpcaTyBum TYFpU
J,TypT6ypan KeCMMnun

lOMKA  KOHCOMb  Kyu
KpUTUK  KMuMatra eT-
raHA4aH KeWuH 3runanw
bunaH

KApLUWIWK KypcaTaam.

Jlemak, cTepXeHra KYMMNraHCMKyBUYM Kyd KpXKnKKyyaaH 6mup Heva
MapTa KMYMK Bynnwmn kepak.
CUKMNraH ctep)eHnap xaBghcns nwnawm ydyH anbatra pyxcar
3TWATraH Ky4 KPUTUK KyyaaH aH4Ya KMYnK bynuwn kepak: /P = Pb / iy 1, -
YCTUBOPJ/IMKHUHT 3XTUET KO3 DULLMEHTH.

KpuTtuk Ky4yHu aHuknaw. dunep dopmynacu.
MapKa3um CMKUAraH Ba arusilyBYnN CTEPXKEHTAPHUHI KPUTUK KYUMHMU
TOMWULL MacanacuHu bupuHun mapTa J1.Dnnep Hazapunm Xan KUaraH.
MKk yuynm O6unaH wapHuUp épaaMmmuaa MaxkaMiaHraH CTep)XeHHMU
onaMu3. by cTepxXeHb MapKa3un KynunraH Pkyd bunaH cukunraH sa by
Kyd TabCUpUAAH CTEPXEHb Y3MHUHI KUYUK OUMKPAMK Tekucamrupa
XyAa Xam 03 3runraH 6yncuH.Aby xonga CUKYBYM P Kyd Y3UHWUHE

KPUTUK KnmMmaTtumra eTraH bynaau,
', myTycba|7|n|_/-|CTep>KeHb 3rpyM  YM3MKIN  MyBO3aHaT
xonatnpa étagm. x ,
%ﬁ LyHpan KMnnob CTepXXeH
|

13 ,El.eCI)OpMaLI,I/ISIﬂaHa,EI,I/IFaH XO0/1aTHN TeKWnpamuns.

1P , MacTkM wapHUpANM TasHYAAH X Macogaga TypraH
x\1 ¢ HyKTa (Kecum) yuyH Kyimpaary TeHrnamaHu &suu
< h y .
Z* ”g;” MYMKUH.
M=F,z (1)by CTePXKEHHUHT
3N1aCTUK YN3UTAHUHT

AnddepeHuman TeHrnamacuHu é3amms.  byHUHr
YYYH KYHOQNAHF 3ruavwparn  31acTuK  YMBUKHUHT - guddepeumnan
TeHrnamacmaaH onganaHamms.

Ehz =-M

Llaknaa TaHnNaHraH KoopAauHaTanap cuctemMacmra acocaH (2)
bopMyna-HMHI YHIr TOMOHMUIAa MWHYC WWOPACUHWU [y ypHUra 7,7 HU
O/INLL Kepak, YYHKWN bynnama armnniuga CTepXKeHnap Xamma BaKT KUUYMK
6ukpnuk Tekmcaurnga srunaan. Aemak (1) HM (2) TeHrnamara Kymub
KYUNOAMMHN XOCUT KWI1aMus.,

Elz = -Fpz 3)
Kz =-FK / EJmin (4)

arap ywboy



benrnnawHu Kabyn kuncak (3) TeHrnaMa HuM Kynnaarmya €3uLu

MYMKWH:
2" =K-z=0

by auddepeHuMan TeHrNnamaHWUHr yMyMUA WHTedann 6busra
MabiyM bynraH Kynmaarm ndoaa bunaH aHukIaHaaW:

z =C;-sinKx + Cr-cosKx

by wndopmara kupraH uxtmnépumn ysrapmac Ci Ba (> napHwu
CTepP)XXeHb YYNAPMHMHI MaXKaM/IaHML WAPTAapuAaH aHUKIAUMK3:

x=0 bynraHpa z=C; -0+ C>=20 (6)
x=1 byica z=C;-sinKl+C>-cosKI=0

(6) HUHr B6UpuHYKM TeHrnamacmpaH C,=0 xocun bynaau Ba
TeHrnamMa Kynnaarn KypuHuLIra Kenaau.

Z=C;-sinKx (7)

(6) HUHT MKKWHYM TeHrnamacugaHd C; - sinKl = 0

xocun bynaaun. by TeHrnamaza Mkku xon 6ynuwmn mymkud Cr= 0
ékun sinK/ = 0.

BupuHun xonpa (7) ra acocaH z = 0 6ynunb crtepXeHHUHT TYFpu
UM3NKNAM MyBO3aHaT Xonura TYFpu Kkenagu. by 3ca MacanaHuHr
Kynunuwura 3maamp. AeMak ctepXeHHUHr 3ruiraH WwWakaM MyBo3aHaTura
TYFpW KenraH xon kKymmpaarmdya mnpoaganaHaaun. sinKl = 0.

ByHOAQH CTep)XEHHUHI KPUTUK X0naTura XocC bynraH waptiap kenvb
ynkaau

Kl =nrékmnK=nrx/1(n=123..) (8)

CTepXXeHHWUHI 3runraH YKUHUHI TeHraMacu Kynnaarn KypuHulira

ara bynagmw.
z=C; - sin (nz / 1)-x (9)

(4) Ba (8) dopmMynanapra acocaH KPUTUK KYYHUHI KUMMATU
Kynuparuda éumnagu.
Fk = EJminKZ = (1212 /1) Efmin (10)

Arap r7=17 bynca, KpUTUK KYYHUHI KMMMaTK bapya KpUTUK Kydnap
opacmaaH 3HI KuMYuk bynub 6y amanui axamuaTtra sra. by xonpa
CTEP)XEHHMHI 231aCcTUK um3nrn TeHrnamacu (9) ra acocaH wyHAau

é3nnagu.
z = Cy-sin (n/l)x (11)
Fi= (ﬂZE/m/n)//Z (] 2)
Jemak, by xonaa ctepXeHHUHr 3ruaraH yku oup TynKMHAm cuHycomaa
ynsnrngad nooparaump. (12) dopmyna vnep dopmynacm genmnagu.



14. KOBUKJTAP (MONLLJTAP).

Xap Xun CyloKIMknap, rassnap Ba COYWIyBYAH Moaaanap
CONMMHAAWUraH  Xucmnap  uauwnap  genunagn.  NavwnapHuHr
MYCTaxKaM/IMriMHU  XucobnaraHga ynap Hnka Aesopnu kKobukaap
Xymnacura Kmputunagu. Arap pmin > 185 6ynca, ynap Kobuknap coxacmra
Kupmanaun, bynap oaaara KaivH aesopnu Tpybanapra kupaau. byHpa
Prmin SHT KWYUK OO SrPUANMKHUHT paanycn Ba § KObUk kanuHnurngmp. by
UKKU XWN, SbHU KOBMK Ba TpybanapHu Xxucobnaw MeTtomnapu 6bup-

bupnpaH KkatTa hapk, kKunagu.

Kobuk neb nkkuta bup-bupura xyaa aKuH XounawraH UKKUTa acu
CMPT BunaH YyerapanaHraH >XuMCMra amtunaau. by MKKM cupT opacmaa
Macoda KOOUKHUHI & kanuHnurnaup. Kobukpapra 6yr ko3oHnapw,
pesepByapnap, UuUcTepHanap Ba X.K. kupaau. Kobuknap UMAMHOPUK,
KOHYC, cthepuk Ba bolika waknnapaa ydpanau. Kobuk pesopnapuia
dakaT 4y3yBUM Ba CMKYBYM KyuwlaHULWIAP Xocun 6ynagu, sbHU ynap
asrmnmanan  peb kapanaau. KobuknapHu xucobnawpa  aruaui
3bTU.60pra onnHca xucobnaiwl Xxypa Mypakkabnawagu. KobuknapHu xm-
cobnaraHza ynapHu 6Mpop CUPTHUHI Y3 YKU aTpoduia annaHuwuaaH
Xocun bynraH xucm aeb kapanaaum Ba y MYkKM bownm TabCcupupaH
3rnnmMangn aeb TywyHuwiaam.

N y
Kobuk, ON  ykura  HucbataH  CUMMeETPUK
TakCUMNAHraH UYKM g 6ocum bunaH toknaHraH. byHaan
| KOOMKNAPHW aNlaHMa CUPTHUHI CUMMETPUSA YKUAAH YTraH
TeKUCAMK bunaH KuUpkKuaraHga xocun bynraH 1o3a
MepuAnaH Kecum aennnagun. byHpoam cuMMeTpuk toKnaHraH
Ba CMPT alNaHUWKAAH X0CUA BYAraH XucMmnapra CMMMeTPUK

Kobukaap aennnagw.

CMMMETPUK KOBUKJTAPHUHT KYY1aHULIAAPUHM aHUKJALL.

Arap Kobuk cupTn Kecuw bypunuwnapuaaH Ba uauw  OUKp
MaxKamMnaHuwwnapaaH o304 bynca xamaa TynnaHraH Kyd Ba ydT Kyunap
Tabcupuaa 6bynmaca, OyHAaam KobuknapHu xucobnawira MOMEHTCU3

Ha3apuaHU nwnaTtmil MyMKHUH.
K,O6I/IKHM MKKNUTa MepuamnaH Ba UKKUTa HOPMaJZT TEKUTTUKIAP 6unax

Kecnb yHaaH ABCD sneMeHT axpaTamMmus.

By anemeHTnap CMMMeTPUK KOOUKAAPHWUHI AEBOP KAIMHAUTU §
OYNCuUH. Pn - MepuanaH 3rpumk paauycm Ba pr - mepuanaH énura
TUK OYNnraH Hopman Kecum paauyciapu byncuH. by paguycnapra 6ow
pagnyciap penmnaam.
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MepuauaH pagnycnapura HopMan paBuLLAa YTKa3uaraH Kecum Kobuk,
AEBOPUHUN pagnan TeKUCIUK bynmya KuMpkaau; by KUpkum paaman
byrnnya A KUMHAKOAMN XUTKAHW TalIKWUA Kunaau.

Pr - XanKaHWHI ypTaya CUPTUAAH KOOUKHUHI CUMMeETpUs
yKuraya 6ynraH macoda.

by xanka w3u Z2zrh ra TeHr bynca xam NekKuH KOBUKHMU
xmcobnaraHpa yHra xyna fskuH bynraH Z2zrd w3a kabyn KunuHagw.
by paguycnap, abHU pm BAa Ba pr Nap HOPMASHUHI CUMMETPUSA YKU
bunaH TaWKuUn KunraH 0 bypyak gyHKUMICMANP.

KobukuaH aXpaTtuiaraH ABCD 3/N1IeMEeHTHUWHI
TOMOHNApUHU dS; Ba dS-> Ba by 3nemMeHT TOMOHAapura TabCcup
KWNraH KyyllaHUWNAPHU om Ba or bunaH udbogananmms.

om — MepuaunaH énn bynmya nyHaaraH KyynaHuu,

ot — aunaHa Ky4yl1aHULU p,e6 aTa1agn.
o0,

GlSy + A Tn005)

Arap axpaTtwiraH 3/1eMeHT TOMOHMAPUHWUHI 03a1apUHK Ternwam
KydYnaHuwnapra Kynamtupcak, Yy Xonga 31eMeHT TOMOHIAPUHUHT
l03a1apura Waknaa KypcaTwiraHAek Kyyaap TabCup 3Taau. AXpaTunraH
3NeMeHT MepuamaH bymmdya omddS> Kecum amnmnaHacu byinunuya
c:ddS; Ba 6OCUM Kyun

qdS;dS> Tabcupuaa MyBo3aHaTaa bynaau. bapuya KyynapHwu
HOpPMaNn NyHIMLIra NPOeKUUANanMms.
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qdS:dS> - omédS-do - c:6dS:d, = 0
byHna d(omédSz) — WKKUHYM TaApTUONM KUUYUK MUKLOP
OynraHu ydyyH TeHrnamaga axpartumb konaumpunaau. by TeHrnama
KupraH dé Ba do nap kynmparmya ndoganaHagu:

do =dS; /pnm Ba do =dSz/ pr

by dopmMynaHu oKkopuaarm TeHrnamara Kymmb dS; sa ds:
KUCKaApTUpUG om,/ Pm + ot/ Pr = /S HN XOCUn
KMnanamMmms.

om Ba Gt KyY/laHUWANapHU bornoeun by TeHrnamara Jlarnsiac
TeHrziamacu Lennnagu.

.Jlannac TeHrnamacura KupraH omBa Gt HOMAabIAYM

KyuJlaHMLWAAPHU TONULW YY4yH Ha BUTTa TeHI1aMa Kepak.

BYHUHI Y4yH KOBUKHW napannen aoupa bunaH kecmb nanwHuHr

NacTku KMCMuAaH bup bynak axpatnbd yHUHI MyBO3aHATUHU TEKLLMPAMU3.
t

2nlréo m Sinf= p

h p - Kyd4 KoopAuHaTtacu 6bowunpaH =z
Macodasa  OJIMHIaH mn  KecumaaH
Kopuaarn mstn Xaxmaarun CylKJIUK
bocnmun bunaH nacraoaru mon
XaxXmaarn Q: HUHI CYIOKJIUK OrUpaunuru
NNFUHOWUCUTA TEHT.

P = 7tr2qQ + Q= =—Jtr2q —+
YWocr &yraa g = yh-z)
CYRKANUKHUHI 1 MM2 t03acura Tyrpm
KenraH 6ocum.

15. MEXAH3M BA MAWWNHAJIAP HA3SAPUACHI.

MexaHU3MNAPHUHI aCOCUU Typ/iapu
MalwunHaco3nmkga uwnaTtuiaguraH KOHCTPYKLMACUTa

MexXaHM3MMIapHM Kapab Kynnparu rypyxJapra 6ynmw MyMKuH.
1. Pryarnn mexaHusmnap.

2. Kynayoknn MexaHu3mnap.

3. WecTepHanu (TMwnun FUNANPAKIN) MEXaHU3MNAP

4. BUHTAM Ba NOFOHA/IN MeXaHu3Mnap.

5. PPUKLMOH MexaHU3MNap.

6. JrunyBYaH 3BEHONM MexaHu3Mmnap.

7. TvpopaBnunk Ba NHEBMATUK MeXaHU3Map.

8. dNeKkTpUK MexaHu3mnap.




Puyarnmn mexaHmsmnap

MKKUM 3BeHO/IN MexaHM3Mnap

1- Ky3razimac 3BeHo.

v, A 2 v B 2— KY3FaJlyB4YaH 3BE€HO

Q

N
/77;?7/*7
TypT 38€HONN MexaHu3mnIap

1 - Ky3FasiMac 3BeHO.

2- TUPCaKNuM Ban (KpmeoLunn).
3- WATYH.

4—- kopoMucno.

LLIapHMpnun TypT 3BEHOMN MEXaHU3MAAH KOPOMUCIO YPHUIa NON3YH
YypHaTMb, YHU KY3FOaIMAC WYHANTUPYBUYM OYiinab xapakartra Kentupunca,
y X0nga by MexaHu3M KpuUBOLWWMMN-LWATYHIN MeXaHU3Mra annaHaau.

1 - Ky3FasimMac 3BEeHO.

2- TUpCakaun Ban (KpmeoLimn).
3- WaTYyH.

4- non3syH

Kynucann mexaHumnap.

1- Ky3rasnmMac 3BeHO.

2- TUpCaKaun Ban (kpueowuumn).
3- ToLL.

4- kynuca

Kvna4yoksim mexaHusmnap.

E-Y

1 -Ky3Faimac 3BeHo.
2—-Kynayok
3- ponuK




4- TonKarelb

Tuwnn rmngmpaknm MmexaHmsmaap.

1T : \z
lCM e 1- WwecTepHs.

\\73;;777/5%%\77/@’ i / 2— TMNanpak.

BUHTAN mexaHu3mnap.

] I v JloMKpat Mucon byna onaau.

PPUKLMNOH MexaHU3IMNap.

NwkanaHuw Kyynapu épaammn bunaH

XapakaTtra KEeNTUPYBUM 6KU
TYXTATUNYBYM MexXaHu3MIap
bpuKLMOH MeXaHu3mnap neb
aTanaaw.

JruayByYaH 3BEHOIN MEeXAaHMU3MANap.

Tacmanu
y3aTManap,
3aHXNpPAK
y3aTmanap.

[mapaBank Ba MHEBMATUK MeXaHU3MAap.

m
T ’ 77




MexaHun3mMnap CTpyKTypacu (Ty3namium).

MexaHu3mnap 3BeHonaphaH Talwkun Tonaaun. 3seHo bup éku bup
HeyTa JeTangaH Ty3unraH 6ynagu. Jetan 6uTta KaTTUK  KUCM.
MalwmnHaHUHT BUp XUn MaTepuangaH TanépnaHraH Ba avpum bynaknapra
axpanMmananran Kucmura AeTan Aenuvnagu.

KiauamaTpyk ).Ky(anap_

<’  3BeHO KuHematuk xyhT Aeb ukkuta
Kuna onaaurat KUnmob
OMPUKTMPUAMLWINIA aUTUNALMN.

dazopa xapakaT KunaétraH Xap
KaHAAW KATTUK XUCMHWUHT 3PKUHAKK

~ Aapaxacu 6 Ta bynnb ynapaaH yytacu

/ s Y y x y zYykpapu 6yitnab nnrapunanma

XapakaTaaH, yytacu 3ca Wy Yykaap

z atpomaa  auMnaHMa  xapakaTtaaH
nbopar.

KnHemaTuk xydTnap 5 1a cuHdra bynuHaau: € = 6 - H
by epaa: C - bornaHuwnap

z lap /COHVI;
Texucmuk H - 3pKUHNVK gapaxacu.
¥
. 1 -CUHra Teruwin KnHemMaTuk

XyPpT: C=6 - 5=1

2—-CUH(ra Ternwnm KNHeMaTuk
XypT: C=6 -4 =2




3-CMHra Termwam KNHeMaTumk
Xypr: C =6 -3 =3
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4-CcuH@ra Termwnm KNHeMaTuk
XybT: C=6-2 =4

5-CUH(ra Termwnm KMHeMaTuK
Xypr: C=6-71 =5

KuHeMaTuk XydhT 3nemeHTnapu bup-bupura TekKUCnmMk €ku cupT
opkanu Ternwmnb Typca, byHaanm XydpT Kynm KnHemaTuk XydT neb, arap
3N1eMEHTNAPN HYKTa €KW YM3UK OpKanum Ternwmb Typca, byHpaun xydT

O KNHEMATUK XydT Aennnaan.
MexaHU3MAAPHUHI XapaKaTYaHAMK (KY3raJlyB4aHANK) AaPAKACK.

Bup Heya 3BEHOHWHI KuMHemaTuK XydTnap BocuTacu bunaH
buprknwmnaaH (bornaHMWMAAH) XOoCun OynraH KysFajyBYM cuctema
KWHEeMATUK 3aHXnp Aeb atanaan.

MexaHn3mMaa n Ta 3BeHO bop, 6 Ta XapakaTyaHAMKKa 3ra bynaau.
®a30BUM MEXAHU3MHUHI XapaKaTyaH/IMK AapaXKacu:

W =6n-5Ps - 4P; - 3Pz — 2P> - 1 P;

W - 6up 3BeHOAM Ky3raaMac OynraH  3aHXWUPHUHE
KY3ranyBUYaHIMK (XapakaT/iaHyBYaAH/IMK) AapaXkacy.

N — KNHEMATUK 3aHXUpAArn Ky3raslyBY4aH (XapakaTyaH) 3BeHOMAP COHM.
Ps — KMHEMATUK 3aHXMUP Tapkubmparn 5 cuHbpra termwnm
KMHEeMaTUK XydTnap coHn (ynapHUHE Xap bupun 5 TagaH 3pKUHAKK
AAPAXKACMHN NYKOTaam).

Ps - KMHEMATUK 3aHXUp Tapknbuaarn 4 cuHpra Termwnm KMHemMaTuk
XydhTnap coHu (ynapHuUHr Xap bupura 4 TagaH 6oFnaHuW KyNuarax).

P3; — KMHeMATUK 3aHXUp Tapkubmparn 3 cMHdra Teruwnm KMHeMaTuK
XydhTNnap coHu (ynapHuUHr xap bupura 3 TagaH 6oFnaHuWw Kynuarax).

P> - KMHEMATUK 3aHXUp Tapkubuparn 2 cuHdbra Termwnm KMHeMaTuK
XydhTNnap coHu (ynapHuUHr Xap bupura 2 TagaH bornaHuw Kynuaras).

P; — KUHEMATUK 3aHXUP Tapkmbuaarn 1 cuHdra Termwnm KMHeMaTuk
XydTnap coHu (ynapHuHr xap bupura 1 TagaH 6oFnaHuW Kynuuaras).

By dopmyna 6up 3BeHOCM Ky3rasiMac OynraH KuHemaTuk
3aHXUPHUHT  YMYMUA  X0n4arun Ky3rasyB4aHAuK dopmynacu €ku
CTPYKTypa ¢opmynacu neb atanaau. Comos-Manwnes dopMynacm xam
aevvnagn.

Tekncnmkaa  xapakaTt  KWAYBYM  MEXAHM3M/IAPHUMHE  Ty3WIuL
dopmynacu (akaa.Yebounes popmynacn).

KuHeMaTuk 3aHXUp Tapknbura KMpyBuM Ky3Fosnmac bupop 3BeHora
HucbataH 6up €knm OUp Heya 3BEeHO MyamsH TapTubaa x TapTMbaun
XapakaTnaHraH BaKTAA 3aHXMPHWMHI KOAraH 3BEHOMAPM aAM Mab/iyM
TapTMbnn xapakat Kwuiaca, OyHOAM KUHEMATUK 3aHXUP MexaHu3M

aenunagu.
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W=3n-2Ps -1P4

W- Tekuc MexaHu3MHUHI Ky3raayBYaH/InK Aapaxacu.
N — TEKUC MEXAHU3M Tapknbuaaru Ky3raayByn 3B€HOAP COHM.
P3 — 5 cuH@ra rernwnin (rekmcamkgarn 2-cuH@ra Tteruisin)

KUHEeMaTuKk Xy@riap COHM.
P4 - 4 cuHgpra rernwin (rekmciamkgarn I-cuH@ra terniiv)

KUHEMAaTuk Xygriap COHM.

Mucou.
W=23n-2P;- 1P

2
we n=1;Ps=1;P4=0
1
2

W= 3.1-2-1 =1
by MexaHU3MHUHI™ Ky3Fa/1yBYaLULLIK
dapaxacu 1 ra TeHr.
n=3;Ps=4,P4=0 W=33-24=1

1

1

3 N=2,Ps=3Ps=0W=32-23=0
i

1 1
4

Aemak 6y MexaHn3M 3Mac, Xapakar
bysimavian, AvHu epma, bukp cMcrema.

n=4,Ps =5;P4=0 W=34-25=2

DR

ARSERLERAY
A

n=2; Ps =2; P4 =1
W=3.2-2-2.1 = 1
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i
By MexaHu3M Ky3ranyBYaHAUK gapaxacu 1 ra TeHr bynraH
KYJTQYOKIM MEeXaHU3MAMP Ba YHra 3KBUBASIEHT BY/IraH KPUBOLLMM-LLATYH/IN

MexXaHn3IMaunp.

16. MALWNHA LETAJUTAPUHWHT ULUNALL NAEKATW BA

YH TAbMUHNALL.

JloinxanaHaéTtraH petan, bupvHYMOAH MabyM BakT AaBoMupaa Y3
MYyTaxKaM/IMIMHKU Tyna cakaanauraH, opTuKya peMoHT Talab KuaManauraH
Oynuwn, UKKWHYMBAH, TYFPU uMWAaWwK, YYMHYMAAH, MalMHALAH
donpanaHmwaa ogam ydyH Xasg TyFAUPMUANTaH BYAnLWIn, TYPTUHYNOAH,
TAMEPNIAHNLLIN TEXHONIOMMK HYKTAW Ha3apAaH Ky/lau Ba TeXAMU, AbHU
MYCTaxXKaMJIMFMHWU CakparaHu xonpa ynyamnapu KM4nk, UMKOHM bopuya
€HIrMA Ba Ap30H TypULLM NI03NM.

JeTanHuHr uwnaw nNaékaTMHW aHuKAaWAuraH acocuni benrunap
KynuaarmnapaaH ubopar. MycTtaxkaMnavk, OUKPAUK, WCCUKDAPAOLLNNK,
eNMNNLLIrA Ba TUTPALUra YNAaAM/IUIKK.

JeTaHNHr mwnaw naékaTuHM Karcu benrvra Kapab aHukaaw
NO3UMAUIA WY JAETAIHUHI uwnaw wapoutura 6ornauk. MacanaH:
CMpNaHUW MOALWMNMHUIN HUHIUWANALW NAEKATUHN aHUKOALW YYYH acOCUmn
benrn ennnuwira YMaamnuank bynca, 6ontnap ydyH MycTaxkKamiuk,
Ba/I1ap YYYH 3Ca BUKpPAMK, MyCcTaxKamaMK Ba TUTPALLra YNAAMANANKOMNP.

MycTaxKam/inK. NMwnaw lapountTnpa DETUTHUHI
AedopmaumanaHnin Mebépuaa bynraHn xonpa, cMHMam Ba beHykCOH
nwnamn
ONUL XYCYCUATU YHUHI MYCTaxKaM/iurn genmnagu.

AHrM  peTannapHn nonmxanawgad, aBB10, YNAPHUMHI  MyCTaXKam
OYNUWMHM TabMUHAAW 3apyp. AeTanHUMHE MyCTaxKaMaurMHM TabMUHMAL
YYYH YHra TabCMp 3TA€TraH Ky4 éKM MOMeHTAAH XaB(h/im KeCMM €Kun to3aaa
Xocun bynaauraH KyyJaHULIHW TOMMULW Ba YHW pyXcaT 3TWIrAH KUKUMaTK
bunaH conuwTMpuw no3uMM. Arap xucobnaw HaTmkacuaa TOMWAraH
KYYIQHUWHUHT KUAMATU PyxcaT 3TUAraH KMUMATuAaH KUYUK €KUM YHra
TeHr Oynca, pAeTaHUHI MyCTaxKamamru TabMUHAQHMAH  bynaaw.
MyCTaxKamnvk WapTUHU Kynmaarnya ndhoganawl MyMKUH:

o<op/n<[o]
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[o] — pyxcaT 3TUAraH Ky4yJaHull. cr-4erapaBmMn Ky4ylaHULW. N— 3XTUET
KO3(hhuLmneHTn.

n = ni-nz-ns3

1/-AeTaira TabCup 3TYBYN Kyd Ba MOMEHTNAPHUHI XaKMKUKA KMUMaTnapu
bunaH xucobnaw ydyH Kabyn KWAMHrFAH KWMWAMATIap opacuaarn GapkHu
xucobra onysun Ko3ahdpurLneHT.

[12-MaTePUATHUHT BUP XKUHCAUAUIMHW, AeTaN Tanépnall TEXHONOrMACK
Oy3uaraH Takuupga MaTepual MexaHUMKABUW XOCCA/TAPUHWUHE HOpMaTUBAA
KypcaTunraHmaaH gapk KWINWKHK XMcobra onyBum KoL MeHT.

M13-XyAa MycTaxkam bynuwm tanab stunaguraH Myxmm AeTannapHUHE
MYCTaxXKaMJIMK 3anacy KyLMMya paBuLLaa olWnpaanraH KoapduuneHT.
MawwnHaco3nukaa yprtada 77 = 7,5-3 raya onumHaau.

b wnkpnwnk. bab3nm getannap, alHMKCa, Kyd TabCupuaa UWnanguran
Ae-Tannap YYyH MyCTaxKaMJIMKHUHE Y3U eTapau obynManaun. MacanaH:
Mab/lyM Kyd Ba MOMEHT TabCMpuAa annaHaéTraH Basl MycCTaxkam bynuwura
Kapaman, pyxcaT 3TWIraHWAAH OPruk 3ruauwinm MyMKUH. byHpanm Ban
MWNaMacIUIn Kepak, YyHKN Baira YpPHATWIraH AeTaiiap, MacalaH, TULWIN
rMnaupaknap opacuaarm macoda yerapasiaHraH bynagum. BanHuHr pyxcar
3TWIraHMAAH OPTUK SrUIUWK By AeTaN-NapPHUHI My/KangarngaH uarapu
MWAAH uYMKuwnra cabab 6ynaaun. LUyHMHr yyyH OyHZam ApetannapHu
MyCTaXKamMauMrngaH Tawkapu, OUKPAUIMHM XaM Tab-MUHNAW  JIO3UM.
BYHVHI y4yH OETaIHUHI KAWUCK KOWK KYMpOK, 3ruanwimM MyMKUH bynca, ywa
epuparn gedopMaumUsHUHT KUAMATK KYNPOK aHUKIAHAAM Ba pyxcaT 3TWUIraH
KunmaTtn bmunaH TakKkooI1aHaaw.

bab3n AeTannapHUMHr XaadaH Tawkapu Oukp O6ynuwm ynapHUHC
yngamaumaurura  canbum  Tabcup  Kypcatagu. MacanaH, nynaTtaad
TanépnaHraH TUWAW FUNAMPAK TULWNAPUHWUHT OPTUK Adapaxana Obukp
bynuwun uvwnaw BakTMAA AMHAMUK KyWlapHWHI navao Oynuwura Ba
IUOBKUHHMHI  Kyyanumwura onub kenaau. Jemak 3apyp Xonnappa
AETATAapPHUHT Mab/lyM Aapaxaaa bepunysuyaH 6ynuwn tTanab stunagu.

TutTpawra yngamMnuaunk. MawvHanap vwnaw Te3UMMHUHE TO-
bopa oWwnpuUnnWKN Ba AeTannap OrMpJUrUHUHT KAMaUTUPUINLLN Xap XWN
TUT-PALNIAPHMHI NANA0 BYNMLWIN YY4YH UMKOHSAT Tyranpmokaa. MabayMku
TUTPAW-Nap MaWWHAHMHI  Mwaawura canburm TabCcuMp  KypcaTuo,
AETATAPHUHT TONUKU-LIN OKMbaTUAA UWAAH YMKULIUHK Te3naTaau. by
bopala pe3oHaHC xoAmncacu, anHukca xaspnananp. Opartaa, oeTaNapHUHT
TUTpAWra YnaaMaWaUrMHU TabMUH-NAW  Y4YyH Pe30HAHC XOAWCACUMHU
KeNTUPUO6 YMKapaauraH oMUINAPHU UYKOTULL Kepak. MabiyMKn, pe3oHaHC
XOANCACU AeTaHUHI  Yy3uda Xocun OynaauraH Xycycun TebpaHul
yacToTacy TalKKU Kyd Tabcupuaa bynagmraH TebpaHuw yac-totacu bunaH
bup xun 6ynnb konraHaa pyn bepaau. LUyHUHr yuyyH, Oy KKK YaCTOTAHM
xncobnab, bup-bupura TeHr 6ynnb KONMacnMrMHu TabMWUHNALW Ke-pak.
byHAaH Tawkapu, MalWWHANApAa TUTpALW XOAMCACMHU KaMauTUpUL YYyH
TUTPOK, CYHAMPruvYiapAaH, SibHW MAXCyC 31aCTUK 3NeMeHTIapAaH Xam
donpanaHnnagn.

Nccnknmkka uympamnumnuk. MawmnHanapHuHr - bup-bupura
MWKaNaHMb NWNoBYN AeTannapmaa TemnepaTypaHUHT Mab/lyM gapaxaaa
ownb
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KETUWN, WYy AeTaIaPHUHI uwura canbui TabCcup KypcaTaamu.
LUYHWUHr yuyyH 6yHAaW MalMHaNapHW Nonuxanawpa ynapga XoCcwun
bynagmMraH UCCUKNNKHUHIT MebépuaaH opTnb keTMacnuru, SvHn Q <
Q/ bynuwura 3puwMoKk, 3apyp.
Q - MaWwKnHaAa xocun bynaguraH UCCUKINK MUKLLOPW.
Q7 - MalWIMHa[aH TalWkKapura TapkaayBum UCCUKIUK MUKLOPMW.

Ennnuwra uyumpaamnununk. Wwnaw BaktMaa ULWKNAHyBYU
AeTVIapHUHI ULWALW AABPU eNununw gapaxacura kapab benrunaHaau.
EMvnmw HaTwacmpa AeTaNHWHE ynyamnapu y3srapaau, by asca y3
HaBbaTMAA enWnnraH AeTa/IHMHI HOTeKMUC uwnawura cabab bynaawm.
MeTann Kecuw CTAaHOrMHWHI AeTai/lapu enMmnraHaa 3ca by craHokua
TanépnaHraH MaxcynoT HOTeKUC umkaau. LyHWHr ydyH [eTanHWHr
eNMANILIN  MAbAYM Jdapaxara eTraHga YHUM anMalwTupull  Kepak.
JeTanHUHr Te3 €KUM CEeKUH eNWIUWWUHW YHWUHF WWnaw LWapouTu,
MOWMAHMLL AapaXkacu, KOHTAKT KYYIaHULHWUHI KMAMaTK Ba bolikanapra
6OFNUK.

EAnnuwra ynaaMnnankHn TabMUHIOBYM LLAPT Kynnaarnya:

P = [P] PV = [pwv]

[P] — pyxcaT 3TWiraH conmwTtupma bocum.

p — CONNLITUPMA BOCUM.

V - UWKANaHULW Te3Urn.

CyHr1 nunnapaa mMawunHaIlapH UIWOHYAN UWNanauraH bynuwmra
KatTa 3bTWObop 6Gepunmokaa. MallMHANAPHUHE  KaHYUIUK  ULLIOHYIN
MWNawm 3ca YNapHUHT TyxTab Ko/AMan wuwnaw papaxacura Kapab
b6enrmnaHaan. MacanaH, gsuraTtesiHu mwra Tywupuw yyyH 100 mapta
XapakaTt Kunrahga, y 95 maprta uwnab ketca, by MalMHAHWHI
NWOHYIUAKK Ko3dduumneHTn 0,95 bynagn. Xo3mpru BakTaa UHXeHep-—
KOHCTPYKTOPNAPHUHI acocui BasundanapuaaH bupu, nonnxanaHaérraH
MalWMHAHM  MY/DKaINAHraH BakT JaBoMuia OeHyKCOH uwnawura
3puwnwaaH nbopar.

17. Y3TAPYBYAH KYUNAHULWJIAP, YN AAMAUANKHN
XNCOBJIALL.

Y3rapyBuaH KyunaHuLl Typiapm Kyn:

1. CUMMETpPUK UMKn BunaH y3rapyByaH KydaaHuL.

2. Tenku (NynbcaumsnaHyBun) LUKN bmunaH y3rapyByaH KyyaaHuLL.

3. HocmmeTpuk Lmkn bunaH y3rapyByaH KyuiaHuL.

4. Y3rapMac KyuaaHuu (XyCycum xon).

Ynpamnunuk, getannap AaBOMW Yy3rapyBYaH KyulaHuwnap
TabCupura Ayvyop bynraHaa, ynap MyctaxkaMink gapaxacu éku
OKYBYAH/INK Yerapacura



S1

eTmMaraH Kyy1aHuLiap TabCUupugan emMupuniann. byHaam eMupuinira
TO/MKMLL (YCTA/IOCTh ) AENNIIALAMN.

ol T

TNE

) ypraya Ky4/1aHuLL.

Ynpnamainkka xv—

6) UMK aMIVINTYAACH G, = (Opax - Omin) / 2

B) IUKJI XapaKTePHCTAKACH EKH aCUMMETPHK Ko3(UIeHT.

ITakaman

Linkn typrapu.

o

cobnawaa derajira
TabcUp ITYBYUN
Harpyska Ba yHAA4H
Xocun bynaamraH
KyYd/1a—-HULLIAP
CUMMETPUK EKkn
MYJ1bCALNA/IAHYBYN
LIMKJ1 BusiaH y3rapaan.

Om = (Omax + Omin) / 2

Tm = (Tmax + Tm;h) /2

Ta = (Tmax - fmj}r) /2

= O'mfh/ Cmax (3)

I = Tmin/ Tmax

Omax = Om + Oz 4)

Omin = Om - Oy

O-ma

oy

o2

0 — 107 u,vlknnap COHMU

AT

1} CuMMeTpUK UK

(r=-1; om = 0)

2) TlynbcaumsulaHyBYH TEHKH LUK

(I: 0; Omin = 0).
3) HocuMMeTpHK IIHKT
(om#0; r <0)
A blsrapmac Kv4riaHuLL
(o;0.=0 Bar=1)

CUMMETPUK  YHYH LUK/

TOJIUKULL SrPUTTUTU.
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HaMyHaHu onnb annaHtupunaau.

2 6-10 My

HocummMmeTpuk LIMKA YY4YH YNOAMIUINK YerapaCUHUHE
Anarpammacu.

L

w

0

ek ‘ o

Xes gnarpamMmmacm.

W

0

CMUT anarpammacu.

JeTa/IHUHI ToNMKULWra KaH4yaauk 6apn,0Lu 6epI/ILLII/IHI/I X,I/ICO6l'IaLLI
YYYH YN-AaMJTUNTUK Yerapacu ,u,e6 aTanagunraH TywyH4Ya KNpUtmuiaagun
Ba Ky4WlaHUW CUM-METPUK LUK bunaH §/3rapraHp,a pyxXcaTt 3TUaraH

KyUNnaHuLW Kynuaaruya aHuKIaHaam.
[o.1] =04 /n

MaTepuaniapHUHE TOIMKULWINIA KApLn Yyopasaap.

MaTepuannapHUHI TOAUKULL MYCTAXKaMJUIMHU OLIUNPULL YYyH
Kynnaarn yopanapHu Kypuil Kepak.

1. MaTtepuannapu 6up XUHCN, aKc Xonaa



KyYaHMLI KOHLEHTPAUMACUHM Ky3FaTyBuUM MaHbanap xocun bynaau.
2. [leTan waknnaa KyyaaHuWAap KOHLEHTPALUACUHN KY3FaTyBUK
KECKUH YTULNap bynMacanrm Keapk.
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3. JeTtan cnpTtnapu To3anaHuwm Kepak. O3rmHa TUpPHANraH Xou
bynca, ywa epaaH TONNKULL Aap3 YM3nKIapu xocun bynaau.
Typnu TeXHONOrnK Wynnap 6wnaH getan CMpTU MycCTaxkamnaHaau
(TepM0O0bpPaboTKa, 3aKa/KA).

18. CAHOATAA UWNATUNALUTAH ACOCUM
MATEPUAJIJIAP BA YJIAPHW TAHJIALL.

MawmnHa AeTannapuHn Tanépnawga xap - Xun matepuannapiax
bonpgananunagn: nynatnap, YysaHnap, paHrAM MeTainap Ba YIAPHWUHI
KOTULIManapu, nnacrmacca, pesuHa, €roy Ba X.K. bynapaaH 3Hr kyn
nwnatTunaguraHnapu - Kopa MeTasnap:nynat Ba  yysHAup. Kopa
METITAPHUHI Canbui TOMOHM - 3MYAUMK KaTTa bynmb, conuwTnpma
OFUPAUIY KaTTa, Koppo3uara yH4ya ymgaman smac.

MawwrHa aetannapuy ydyH matepuan TaHaawaa YHU xap TOMOHama
ypraHui N03UM, SbHU AEeTANHUHI Kaepaa UWNATWIMLW, ULWIALW WapouTu,
KaHAan Kyd TabCup 3Taaun.

MaTepvan TaHnawparyu acocur Tanab Wyku, TaHnab ONMHraH
MaTepuan aBBa/Io, AETATHUHI UWra Naéékatnm bynuwmnHM TabMUHNALLN
Xamaa HucbataH ap30oH Typuwun Kepak. by TanabHum xama BaKT Xam
OCOH/IMKYA amanra owunpub 6ynmangn, UYyHKU MycTaxkam, nyxta
cndbatam  matepuannap Kummat  Typaau. LWyHuMHr yyyH wMmTepuan
TaHNaWAa AHMAUWMACIUMK YYYH ynapaaH 6up Heya XWIWHKM TaHnao,
ynapHu xucobnab kypraH Mabkyn. MacanaH, amametpu 100 Mm Ba
annaHmwm 5000 mwr! O6ynraH LWKMBHU YySHAAH €KW aJTIIOMUHUK
KOTUWIMACKMAAH Tanépnaw MyMKWUH. AJIIOMUHUA KOTULIMACK YysiHIa
HUCObATaH MKKU MapTa KUMMaT Typaau. JIeKUH alloMUHUN KOTULIMACK
CTAaHOKZAaA YysaHra kaparaHga 8-10 mapTta Te3 uwnaHaau.

Hatmkaga alioMUHUMA KOTULWIMACUAAH TauépnaHraH LWKWUB YysaHAAH
TanépnaHraH LWKWBra KaparaHaa 25% ap3oH bynaaun. Anpum xonnapaa,
KYWUnraH TtanabnapHu KOHAMPULW Y4YyH, OUp AeTaHWUHE y3U Typau
MaTepuannapnaH NLWNAHULLIN MYMKMH. MacanaH: YyepBAKNM
y3aTManapAaH YepBsKk FUaAuparv, aupum TUWAW TUAAMPAKAAP TaHacK
ap30H uysHAAH TaWépnaHagu, TUWAW rapavwin 3ca cudartnm axwm
NWNANANraH PaHrav MeTaapaaH éKn KoTUManapaaH TanépnaHagu.

Kopa meTasinap.

Kopa meTannapra 4yysH Ba nynatnap kupaau. YysH bup Heua xun
bynaaun. OK uysH, KYHFUP 4YysH, bonranaHaguraH 4YysH, yTa MycCTaxkam



YySH.

Ok _uyysH - KyvMma o/uw AaBpupa 3akaskanaHagwu., KaTTuk,
eMUPUINLIN KMNKH, ONOBra, YTra bapaownu, kuciotabapaoLwl bynraHamri
Y4yH TOPMO3 KONogKanapu, apobunkanap, Ko3oHnap TanépnaHaau.

KyHrup uysH C415-32 - uy3uamwaarn MycTaxkamnK verapacum
- 15 Kkr/mmz,

rManwaaru  Mycrtaxkamiamk  yerapacu 32 Kr/mm2, BpuUHHenb
bynnua
KAaTTUKIUTN HB=163-2209. Kynma netan onvwira  axuww,
ypTauya

MYCTaxKaMJMKAKN, XyAad KaTTUK KOpNyC, CTaHWHA, LWKUBNAP, pudyarnap,

KaTTa AwnaMeTpau Ban Ba Tpybanap, KONKOKIap TanépnaHagw.
bonranaHaguraH yysH -yy3unuwgarn Mycrtaxkamauvk yerapacu 30

K/ MM2,

HB=163. Kynma chopMa onuw axwu, 3apbuin Harpy3kaHu Kabyn kunaau,

b6ocuM

ocTMaa AeTan acanmanan. Mycraxkamamrm karra.

YTa MycTaxkam YysaH — CYKK Xo0naTAa MabAaH KyLuL
bunaH onnHaaun. B Y-50-uysunuwparn Mycraxkamank yerapacu,
HB=187-255. Y3rapyBYyaH Ky4laHULW/IM LWAPOUTAA WLWIANAUIAH
AeTannap Acaw MyMKuH. MacanaH, ABuUraTeIapHUHC TUPCaKIu
Ba/1/1apun Tan€pnaHagu.

[ynatnap.

Opaun cudatnm yrnepogan nynatnap: Cr.0...ct.9. Tepmuk
MwNoB bepuaMananraH getannapaa UWnaTuiaam.

CudaTtnm KOHCTPYKLMOH Yyriepoaan nynartnap:

Cranb 10...ctanb 45.

TepMuk UWNOB bepunaauraH getTaiapaa MHWaTuiaau.

JlervpnaHraH _nynamiap - Aetajnapra ajaoxmpa Tanabnap
KynnnraHgaa
NWNATWIAAN, yTa MyCTaxKam,yTra Yngamamn, Kopposmsara Yngamam Ba

X.K.
Cranb 20X, 40X, 40XH, 18XIT.

PaHrnn metannap.

Muc koTuwManapu 2 ra bynmHaam.

1. 6poH3a — xaMMa MUC KOTULLIMACK NaTyHAaH bouka.

2. JIaTyH — MUC KOTULIMACK, NErNP/IOBYMN KOMMOHEHT pyX, (50%

raya).

BpoH3a 1oKopy aHTUMDPUKLMOH XyCycusaTra ara, kopposumara
KApLWWUanrm axwu, TeXHONOrMK WWAoB bepuw OCOH (Kyrma
onuuw, bocum octuaa mwnos bepuw). MwkanaHuw Kyn epnapaa
nwnatunagn;, CUpnaHuW MNOALWWMAHMKNAPW, YepBAK FuUnauparmy,
BUHTIW FUAMPAKIAP, UYHANTUPYBUYMIAP.

CyBnun, byrnun Ba Movnun apMatypanapaa uwnaTuiagu.

bp O® 10-1 - 1% dochop, 10% kananum, 89% muc.



O - onoso (kanann); ® — dpocdop.

bp AX 9-4 - 9%-antoMunHun, 4%- temunp, 87%-mMuc.

A-antoMuHumn, X-xeneso (temup).

JlaTyHnap: koppo3usara axwm Kapwuink Kypcataau, 3N1eKTp
TOKMHM AXWK YTKasaau. MyctaxkaMm Ba TeXHOJIOMMK WLIIOB
6epuLl 0CoH (Kynuw, 6ocuM ocTuaa uliniall, KeCULL OCOH).

Tpyba, runb3a, cuMm, apMatypanap, 1eKTp annaparnapuaa,
acbobco3nukaa vnatuiagu.

JIK 80-3:  Jl-natyH; K-kpeMHun; mmuc-80%, kpemHum- 3%, pyx

- 17%.

CyHrm1 nunnapga MalwmnHaco3NmKAa naactmaccanap Kyn

nwnaTuniMokAaa.

[lnactMaccanapHuUHr  ad3aiiMknapun -  eHrwi,  MycTaxkawm,
TEXHONIOMMK HyKTauM HasapAaH Kynan, enunuwira yumaaman, Mypakkad
WaknnapHu bocnMm ocTuaa Kywuil, wTannaw, nypkaw ycynnapu bunad
JeTan Tavépnawl MyMKUH. [nactmaccanap 2 Typra b6ynuHaaw:
TepMON/acT/iap Ba peakTonsiacriap.

TepmonnacTnap CywnTMpununb, CyHrpa COBUTWACA, CYIONTUPULLAAH
ONAMHIM  XOoCCaslapu  TUKNaHaaun, JAeMak  byHpanh  marepwuan
UMKUHOWNAPUHWN, YHAAH ACAUIraH 3CKU AeTAINAPHU KanTa CyrnTupuo,
AHMN AeTa/N ONNW MYMKUH. byHra xap xun nonvamuanaap, KanpaioHnap,
nonudopManbaerni, nonMkapboHar, NoAn3TuIeH, ptoponnacrtnap Kupaga,.

PeakTonnactnap CylonTupuanb, CyHrpa COBUTWIFAHAAH  CYHr,
YNAPHUHI  AAcTnabky xoccanapu TuknaHMamau. bynapra xap Typau
TEKCTONUTNAP, BOJIOKHUTNAAP Ba €rody kKatnamnm nnactuknap (ACMH -
APEBECHO C/IOUCTbIO MAACTUKN) KUpaau.

[lhacTmaccanapHUHr Typsapy Ba ynap YYyH uyerapaBun Ba pyxcar
3TUAraH KywlaHULWAAp KUMMaTu xageanaa bepunraH.

[nacTMaccanapHUHE Kopa MeTaslapra HUCbaTaH acocuii KaMununuri,
YNApPHUHI MyCTaxKamauru etTapnu aapaxaga 3mMac, mccukbapaol smac
Ba BAKT YTULUM BMUNAH TalKM MYyXUT TabCMpUAa MeXaHUKaBun Xoccanapu

Ba AETAJ/IHUHI Y/lYamMnapu y3-y3naaH y3rapaau.

19. MAWWWNHAJTAPHWN KOHCTPYKUUANALL
HeTan, y3en, MalwMHaNapHN KOHCTPYKLUMANAL YYyH aBBT XMcobnalw
nwnapv baxkapunagun: KOHCTPYKUMANAPHUHT yndamnapu (napameTpnapu),
KWHEMATUK, AMHAMUK, TFEOMETPUK Xucobnawnap amanra owunpunagu
XamMaa YHUHr uwnab uukapuwl camapaaopnuru, uktucoammn donga
KenTMpuwWwmn xmucobnanagu. Mnrunran kyn nunnuk taxpubanapaaH, yer
371 HaMyHanapugaH douganaHunaan. MawnHanapHU KOHCTPyKUmMsanap 5

Ta bockmura bynmHaau:



] -60ckuy. TexHuk TOMWMpuKHN Tardépsaly. byHpa XyxxXaT, acocun
Baducdacu, TexXHUK Tanabnap, c<ubdaTu, MUKTUCOAUW KypcaTKuunapu
OyIOPTMaUNMHUHT BytoMra KysauraH Tanabnapu xucobnaHaam.

2-60cKkny: TexHuk Takang kuputuw. byHAA KOHCTPYKULUMUAINK
XyXokatnapu, O6up Heya BapuaHTNapHM  Kynnaw, daH-TexHukKa
TapakkMEéTMaaH Ba YeT 31 TaxpubanapumpaH donganaHuw. 3aBOA
UMKOHUATNAPW, NATEHT MaTepua/iiapy xucobnaHaam.

3-6ock.my. 3cku3 slommxa Tavépsaw. byHaa KOHCTPYKUMANMK
XyxoKaTtnap Tanépnall IoNnxanaHaétraH OYIOMHUHI YMYMUN KYPUHWULLIN,
ynamManapu, rabaput ynuamnapu aHuknaHagu. TywyHTMpUW  XaTw,
Kepaknm xucobnaiu uwnapu baxapunaam.

4-60ckny.  TexHuk  sovmxaHn — Tavépraw.  byHpa  byiom
TAaNEPNALWHUHE  OXUPrM  €YUMMHU  KOHCTPYKUMAINK  XYXoKaTnapw,
y3e/lapHN  WWFUW  YM3MAIapy,  WUWIOHYAM  UWiaWK,  TexXHuKa
XaBOCU3TUIMHN TabMUHAALL, CAaKNALW-TALMLW Macasiaiapy XucobnaHaaw.

S5-6ockuy. Uwyn xyxoxkatiapHn tavépsaw. bynpa petan, ysennapH
Taképnawl XyXokatTnapuHyi nwnab unkumwaa 6yloMHM 3KCrUlyaTaums KUaunLL,
TEXHONOMMK, MKTUCOAMM BA ULOHYAWMANK KYypcaTKnynapu xmucobnaHagm.

XaMMa crtagmanapHu baxapuwaa KOHCTPYKTOPAAPHUHE  ULWUHM
KaMauTupuw ydyH IXM aaH dovaanaHuil 103mMm.

ABTOMATNALWTUPWUATAH IOUNXATALLTUPWLL.

KoHcTpykTOop XM ra Macana Kysaum Ba yHAaH b6bup Heya xun
axbopoT on1agm Ba KepakINCUHKU TaHNab onaaun.

OfaMHUHr  MawwuHa 6unaH  MmynokotuaaH CAIP  (cuctema
aBTOMATU3MPOBAHHOIO MPOEKTUPOBAHMA) Kennb umkaau. CAIP opkanu
AeTaN, y3e/, KOMMJIEKC, TEXHOJIONMK Nnpoueccnap Ba TAWKUIMN TEXHUK
cucTteManapHm  noumxanaw  MyMkumH.  CAMP  gpatmwpaaH  Makcag
NIOUNXANAHAETraH  HAPCAHWMHI  WWWHW  OCOHNAWTUPWULL,  HAPXUHMU
AP30OHNAWTUPULL,  BAaKTHM  KAMAUTUPULWI, TEXHUK  UKTUCOAMETMHU

ompuwamp.

)733/.70 a/imaiviy acodiapu Ba craHaapriiall.

JeTannapHuHr ys3apo anMawuHyBn 19-acppaH 6bownabd MunTuk,
nwnab uukapuw caHoatMpa KynnaHuna bownagu. by petannapra
KyLI1MYa Mwnos bepmacaaH MnFnwaa, TabMyUpiallaa uiaTuiaan.

5 Y3ap0o a/IMAWMHULIHWUHE XaJIK XyXanurura kartra doungacm 6op.
Nvrawaa v yHyMAOP/UIMHK OWNpagn, AeTIapHU 3axupasa cakpall
UMKOHUHM  bepagn. byioM uvwnab yYMKapuHW  ap30HNALLTUPAAMN.
JeTannapHuHr y3apo aiMaluHYyBMHU TabMWUHIAW YYYH KOPXOHA, COXa,
pecnybnvka 6ynuya wwnab umkapuw MabayM TapTtubra 6yincyHaaw,

CraHAapTaaWwTnpumnagun.



CranpapTtnap 6up Hevya xun bynagu:

KopxoHa (npegnpusatne) - CTT1.

Coxa (otpacn) - OCT.

HAasnart (FrocyaapcreeHHbil) - FOCT.

Y3apo nktucoaun épaam Kenrawm (C3B) - CTCIB.

Xankapo (MexayHapogHsw) - MC.

MawmnHanapHu nwnab YnKapuwga Ba ulJlatnwija anbarra

CTaHAApPTra 6YNCYyHUAULLIN NO3UM.
YHugukaums - 6y 6up mawmHa EKU y3eNHUHI AeTaiuMHU bolka

MallMHA €KW y3eNra a/IMalunHyBUANP.
ECK/ - (EanHas cmcreMa KOHCTPYKTOPCKOW AOKYMEHTaL ).



20. Y3ATMAJIAP

YMyMUM TyLIyHYanap.

JHeprua MaHban 6wnaH MalWHATAPHUMHE U BaXapyBuM KUCMU
opanuFmaa xownawmb, ynapHu y3apo 60Fn10BYN Xamaa XapakaTHu Tanab
KWIMHraHnaeK Oolikapuwra WMKOH 6epyBYM MexaHu3mnap ysaTmaniap

neb aranaguw.
MalMHaco3MnKAa  MeXaHWKaBUM,  3J/IeKTPUK, MNHEeBMATUK  Ba

rMAPaBIVK y3aTMaiapaaH donganaHunagn.

MexaHMKaBuI y3aTMaiap UKKK Typra bynnHagu:

1. NwkanaHuw xucobura uwnanguraH ysatMmanap (hbpuKUMOH Ba
TaCMasn y3aTMasnap).

2. Mnawvw xucobura nwnanguran ysatmanap (Tuwnam, 4YepBskam Ba
3aHXUpPAN y3aTMmanap). LMnnHapurk Ba KOHYCCUMOH FUNANPAKAN, NMIAHETAP

TYNKWHCUMOH.
Y3aTManapHuHr donganu nw KoadduuneHT Kymmaarmda
aHUKAaHagu
n= N2/ N; €KK n=71-N./ N

N, - XapakaTHM eTakuu BanjgaH eTakNaHyBYM Basra ysartumwpga

3apapnn KApLUIMKNap MaBxyaamrn Hatuxkacuaa ncpod bynraH Kyssar.
Y3aTnw coHu kynmaarunya nopananagun: u =n;/ nz =w; / W-
Bannapaaru 6ypoBun MOMEHT Kynunaarmia aHuknaHaau.

T =N /wi, H.M.
N; - KyBBaT, BT xnucobunaa;

w; — Te3NuK, pan/c;

71 = 9550 N; / n;  H.M.

N; - KyBBaT, KBT xncobuaa;
W; - annaHuLl YyacToTacu,
MLr?.
T2Ti=N>n; /Niuz =nu u=T72/(Ti-n)

21. ®PUKLUMOH Y3ATMAJIAP.

Arap eTak/IoBYM BTHUHI XapakaTWu eTakNaHyBYM Baira MLIKANAHWULL
Kyyn BoCuTacMpaa y3atwica, byHaan y3aTtManap QpuKLKWOH Yy3aTMasiap

aenmnagn.
NwkanaHyBYn FungupaknapaaH OkrMHUHE pagnycu y3rapajgurat
KWINHCA Y XONJAa, y3aTull COHW Yy3rapyByaH y3aTma xocun bynaaw.

ByHpan ysaTmanap



BapuaTopnap aeb atanaau.

OPUKUMOH  y3aTMaIapHUHE  ad3INMKNapn:  TY3WIUWKW  O44AUM,
XapakaT bup TekMC Ba LWOBKWHCM3 Yy3aTuNnaAu, uwnaw xapaéHuaa
y3aTULW COHMHW MabJlyM Yyerapaga y3rapTupuil MyMKUH.

dpUKLNOH y3aTMaJTApPHUHI KaMYnAunru: nw baxxapyBum
AETUVIAPHMHI Te3 Ba HOTEKMUC eMWNLWIN, Ban Ba TasHuYnapra TywaauraH
Kyd KWUAMATUHUHI KaTTa/IUrK, CUpNaHUW XOAMCACKM MABXYLJIUrNAAH
y3aTULW COHWHUHI Yy3rapMac kunmatra ara byna onmacnumrun, ®UK HUHr
Knwunknurm (m = 0,8-0,92), ranaupaknapHu 6up-bupura mabaym
AapaxaZa CUKMO TypuLl yuyH KYLIMMYA MOC/Iama Kepak.

®purKUMOH y3aTManap y3atuw coHun 10 raya, annaHuw te3nurm 25
M/C, KyBBaTU 25 KBT raya bynraH mexaHusmnapaa vwnatunaau.

PPUKLMNOH Y3aTMA/TAPHUHI KUHEMATUKACKU Ba YNhapaaru Kyuaap.

U=ni/n2 =D2 / Di1(1-¢)
by epaa: € — cMpnaHuLL

Ko puuneHTn
(e =0,01-0,03)
Sik - ETaknoBun rFunamnpakaaH
i i €TaK/IaHyBYN FUNANPAKKA annaHa F
L —' - | KYYHWU y3aTuLW YYYyH FUagumpaknap
I i[E bup-bupura Q = kF / fxydy bunan

CUKUND Kynmunuwim nosmMm. f — nwkanaHui
koadhduumentun (f= 0,15-0,2)

K - 3XTNET KoahpuumneHTn.
(K=1,25... 1,5)

GpPUKLMOH y3aTMa1apHU Xucobnaw TapTmbu.

a) lunnuppvik Funamnpaknm yzatmanapHm xucobnaw. Etaknosum
FUNANpak anamMeTpu aHuknaHagun: D > (4...5) d;
d; - eTakNoBYM BA/IHUHI AUAMETPM.

dr = (130...150} 3N,/n, MM

N; — eTak/10BuM Bangaru KyBBar, KBT.

N2 — €TaKNOBYN BUTHUHI aWIAHULL YaCTOTacu.

ETaknoBuum FmnavpakHuHr gnameTtTpm:D>=u-D/

(1 —g)~ u-Dj;

CukyBum ky4 Tonunaan. Q = K-F/f = K-2-T/D;-f =
K-2-9550N;/f-Dini= K-19100-N> / fD>nz>n, H

D;Ba D MeTp Xucobuaa.






