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Myammg: CUHUTMATYJUIAEB

"AManun mMexaHuka" GaHuAaH YKyB KynnaHMa kadeapaHuHr 1999 unn
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Hoabpaarn 3 Maxaucmpa Kypub umkunaum Ba dakyneteT Uamuin-ycnybun
KeHrawwura
KYPWO YMKULL YYYH TABCUS STUNAM.
YkyB kynnauma "dyHpameHtan cdannap dakynbTeTn" WAMMIA ycnybuii

KeHrawnpa 1999 nun 8 pekabp N2 4 maxnucmaa mMyxokama KWAMHAM Ba

UHCTUTYT UAMUN-YCNyOouin KeHrawura Kypub Ynkuil yyyH TaBcus 3TUNAMN.

YKyB KynnaHMa MHCTUTYT unmuii-ycnybun Kenrawwaa 2000 viun 16 cdhespan
Ne5 maxnucmaa Myxokama KunmHau Ba Onui ypTa Maxcyc TabamM Bazupnuru 3unoH

KWNraH TaH/0BA4d KaTHaWWW TaBCUA KUTUHAMN.

Takpu3zumu: TomkeHT JlaByiaT Texnuka
VHUBEPCUTETH  JOLEHTH  T.(.H.

Kyuxopos V. X.

TOIIKEHT KMME-TEXHOJIOTHS
VHCTUTYTH "Xapaéunap Ba
Kypuwimanap" kadempacu Myaupu

npod. Hypmyxamenos X.C.



AHHOTALSA

Maskyp VKyB KymiaHMa Y30ekucToH Pecrybmukacu —ITpesuieHTH
N.A.KapumoBnunr €3ran "bapkamon aBion - V36exucron TapPAKKUETHHUHT
novieBopu", "XaTKUMUZHUHT YU MYCTaKWUIMK, O30JJUHMK Ba TyO UCIIOXOTJIAp
uynuaup", Batanuu ceBMOK niiMoHgaHaup" Ba OOIIIKa acapiapyuiaH OJIMHIaH
XyJiocaliapra acocaH TyJa (poiinanaHmirad Xoja, Kaapiap Taiépnan MUuui
JacTypura MyBOpHK OakajiaBpiap Tad€priail ydyH Tad€piaHmu. Yoy VKyB
KyIUlaHMa Y30ekncToH PecryGnukacn oMM Ba  ypTa Maxcyc TabIHM
Basupnuruausar 14.06.94 na yukapuiran Nel35 Oyiipyru Ba TomKTU Hunr
24.01.95 parm Ned Oyiipykura acocaH Kyiumaru OakanaBp Tal€pain
UYHATMIIIAPUHUHT YKYB peXxaiapyura Mociaa €3uiiu:

B522700 - KuméBuii TeXHOIOTHS Ba OMOTEXHOIOTHS

B522900 - Cuimkar Ba 3ypracyroiayB4aH MaTepraliap TEXHOJIOTHACH
B523000 - Hedts Ba HepTHU KaliTa HIILIAI TEXHOJIOTHICH

B523100 - CunTeTuK Ba TaOUUI IOKOPU MOJIEKY AN OMpUKMaTapHUHT
KUMEBHUU TEXHOJIOTHSICH

B523200 - KaméEO, Tapkok Ba HOJUMP MeTaJliap TEXHOJIOTHSICH

B620900 - Er Ba Moiinap TexHonoruscu

B621000 - kanHAa Ba OMKIUII MaxCyJOTJIapU TEXHOJOTHUSACH
B621100 - TI'ymr, cyT, OajlMKk Ba KOHCEPBJIAHI'aH MaxCyJIOTJiap
TEXHOJIOTHSICH

B621200 - JloH Ba 7OH MaxCyJOTJAapUHMU KalTa WUl
Texnosorusicu B850100 - Arpod myxut myxodasacu (coxasnap Oyinya)

YKYB KynnaHMaHuW TauépnawpgaH Makcagd 'Hasapunm mexaHuka',
"MaTepuanwyHocnuk”, "Matepuannap kapwunurn®, "MawmHa getannapu’,
"MawmnHa Ba MexaHu3Mnap Hasapuacu'  GaHNapUHUHT  acoCumn
TYWYyHYanapu, 3NeMeHTIapu, Teopemasapu, NpUHLUNAApKN, xmcobnawl
ycynnapu, 3OXM HM novmxanawpaa Kynnaw, 6ab3M KMcM  Ba
MEXAHM3MJIAPHUHI  MaTeMaTMK MOZE/IAPMHN  SCAllHWM  ypraTuwaaH
nbopatamp. JedbopMauusHUHE TypnapuHU ypraHuw, MyCTaXKamank
Ha3apualiapuHu,  YCTUBOPJINKHW, MalWlMHA Ba  MEXaHU3MJIAPHUHT,
KOHCTPYKUMANAPHUHI Y30K uWWiaw MyAAaTUHW TabMWHAAW  (aHHUHE
acoCuin Ma3myHUAup.

bakanaBpnap Tamépnaw YKyB pexacura MyBoduk “"Amanun
MeXaHuka" haHmaaH 36 coaT Mabpy3a, 24 coaT aMaiun MawFynotnap, 13
coat nabopaTtopus Mawrynotnapu yyyH, 14 coaT KypC NOMUXACUHM
baxapuwra, 17 coat TanabaHUHI MycCTakun GBUAMM ONUWINFA, XabMU -
104 coaT AapcC My/DKUUIAHraH. 5

TanabaHUHr PeNnTUHIMHU aHukaaw Y36eknctoH Pecnybnukacu
oMK Ba ypTa Maxcyc Tabamm BasumpnuruHuur 08.06.99 parm Nel94
bynmpyrura acocaH TacAuknaHraH "Onuni TabauMM Myaccacanapua
Tanabanap GUAMMUHK Ha30paT KMAULW Ba 6aX0NAWHUHE PENTUHT TUSUMU
TyFpucngarn HamyHaBum Hum3om" ra acocnaHaau Ba "TasHY cy3 Ba
nbopanap" ycynmaa amaira owmpunagu.



1. YMYMUI TYIIYHYAJIAP

Hasapuii MexaHuka aHu Mogumi  XXUCMMAapHUHT  Bup-6upura
KypcaTtaguraH TabCvpy Ba MEXaHUK XapakaTHUHI YMYMUA KOHYHNAapW xakuaaru
doaHovp.

dasoga BaKTHUHM yTyWK BunaH MOALOMIN XUCMITapHUHI Bup-.6upnapuvra
HMCOaTaH Kyuuwn MexaHuK xapakaT genvnagu. by xapakar >KMCMNapHWHC
y3apo 6mp-Oupnapura kypcatraH Tabcupriapy HaTwkacuaa coaup oynagw.

Hasapun mexaHuka paHn MacanaHvHr Kynmnuwmra kapab yd kyemra:
cTaTuka, KNHemMaTuka Ba AMHaMuKara 6ynvmHaaw.

Mooaun XvVCMNapHWHT MyBO3aHaTh, yrnapra KynarraH KydriapHU KyLLWLL,
anMpuvLl Ba KyurnapHW TabCup XuUxaTugaH TeHr OynraH aKBMBaneHT Kydnap
cuctemacu OunaH anmawTupull  Macananapu  Hasapum  MexaHuUKaHWUHP
cTaTuka bynmmuaa Teklwmpunagw.

HKucmnapHUHr xapakaTUHUHE YNapHUHE Maccacy Ba yriapra Tabeup aTyBYM
Kyunapra 6ornaman, dakat reoMeTpuK HyKTam HaszapaaH TEeKWMpULW Macanacu
KMHEMaTuKa KNCMura Termnnmamp.

[dvHaMrKkaga aca MoaavN XXUCMIAPHUHI XapakaTtu LYy XxapakaTHW BYKyara

KEeJITUPYBYM Ky4 OMJIaH OMprajvkia TeKIIHPUIIa IH.

2. CTATHKA

CtaTukaga Kabyn KMAUHIraH acoCMi TyLWYHYanapHUHr Tabpudnapu.

1. Mogumi HykTa peraHpa XapakaTu €Ku MyBO3aHATMHU TeKWupuwaa
ynyaMnapu Ba WAKAUHUHT axamuaTu byamaraH, maccacu bup HykTara
)XOMnawraH Aeb TacaBByp KMAMHAAMUTAH XKUCM TyLWYHUNAAMN.

2.  Kyuy Tabcupumparm XUCMHUHT UXTUEPUNA MKKUTA HyKTaCcuM opacumpaaru
Macoda AOMMO Yy3rapMachaH Kosica OyHaanW XucM abconoT KatTuk
KUCM [evnvnagn.

3. XucmnapHuHr 6up-bupura KypcaTraH y3apo TabCUPAAPUHUHT
MUKLOPUWA YNYOBU Kyy pAennnagn. by Tabcup HaTtuxacmaa XUCMHUHT
KWHEMATUK X0NaTu €KW Waknu y3rapagn (aebopmaunsnaHagn).

O - Ky4 KYWUNTaH HYKTQ;
L F - KyYHVUHT NYHANUWKUHN KYPCATYBYN Kyd4 BEKTOPMU;
\ F- KYYHUHT MUKLOpPWK;
KL — KYYHUHT TabCUp YN3UFN.
Kyy Mukaopra Ba WyHanuwra ara 6ynraHamru yuyyH

K

e BEKTOP KATTaNuK F bunaH udopanaHagu.
1. Xucmra kywwnran f;, F2 , - -+, Fn, Ky4nap
TYynnamu kyynap cucremacu_gevnnaan- Arap (Fi, F2, -+ -+, Fn)

Kyynap cuctemacu kKypcataauraH tTabcupHu bowka (Q,, Q7,..., Qn)
Kyuynap cuctemacu b6epa osca, O6yHoah WUKKM Kyd cCUCTeEMACK
IKBUBAJIEHT Ky4/1ap CMCTEMAacH OeVnnaamw.



2.

(F1, F2,...,Fn) > (Q1.Qz,..., Qn)

Kyunap cMcteMacuMHUHI XMUCMra TabCUPUHK ENFnY BUp Kyd bepa onca,

OyHpan Kyd TeHr Tabcup 3TyBYnkyy newmnagu: (Fi, F2,..., Fn) <-> R’

3.

TWUHY TypraH Xucm yHra kyumunradH (Fi, F2,..., Fn) Kyuynap
cucTeMacu TabCMpuAa XaM TUHY Xonatha Konca, byHpan Kydnap
CUCTeMACU  MyBO3aHaT/idlraH Ky4nap cucTtemacu €Ku  HoJjra
3KBUBAJIEHT CUCTEMA
nevnnagwn: (F1, F2,..., Fn) <—> 0O
MexaHukaga bepunraH XUCMHUHI XapakaTu €ku Xonatum bupop Xucm
bunaH  bofnaHraH  KoopAuHaTanap  cuctemacura  HucbartaH
Tekwupwunagn. by koopauHaTanap cucTemMacu CaHOK CUCTEMA
nevnnagn Cratuka bynumumpa Ep 6unaH 6eBocuta OOFNaHraH CaHoK
cucreMacngaH onganaHunagun.

Xncm daszopa nxTnépuii TOMOHra xapakartaaHa osca, byHaanm Xucm
SPKUH XXNCM BeNNNA[N.

CTaTUKAHWHT ACOCUIN aKCHOMAJIapH

Ha3ap|/||7| Me€XadHUKAHUHI CTaTUuKa KUCMHU Ta>|<p|/|6a Ba

Ky3aTuwiap épaamMmmaa aHUKNaHraH Kyﬁmn,arm dKCMOMaJ/1apra aCcoC/iaHagu:

2-akcuoma. Hosira 3KBUBa/IEHT CUCTEMAaHU
XUCMra TabCup 3ITYBYM Kyy/aap cucremacura
Kywuw éku yHAaH avuupull 6bunad Kydaap
CUCTEMACHMHUHIT XUCMra Tabcupu y3rapmavian. by
akCMomMagaH Kyummaarum xynoca Kenub uumkagu:
Kyy y3 Ttabcup yusurn 6yvnab bup HykTanaH
UKKUHYY — HyKTara Mukaopu Ba  UYyHaAuLn
Y3rapTupuaMan Kyuupuica, VHUHS JHCUCM2A  MAbCUpu
yBeapmatiou.

3-akcmoMa (napannennorpamm akcuomacwu):
XUCMHUHI  bupop HyKTacura KyvwiraH Typiu
AYHanuwigarn  MKKW  KyYYHUHI  TEeHI  TabCup
ITYBYUCU  MUKAOP  XKuxathgaH Ly Kydynapra
KYPUWIraH napaiieiiorpaMMHUHI yaap Kywuwirad
HyKTagaH YTYyBYM AMArOHAIMra TeHr 6yanb, wwy
AnaroHan éyvinab viyHanaau: R'= Fi1+F»2

I3 1-akcmoMa. IPKUH XKUCMHUHI UCTa/IraH
B “UKKW HyKTacura MUKZOp/apy TEHI, UYHA/IMLLIN 3Ca
Wy HyktTanapaad YTyBYU TYrpu uYu3mk 6yrinya
Kapama-Kaplwuv TOMOHra MyHajaraH WMKKUTA Kyd
Tabcup 37Ca, byHaan Kyysiap y3apo
A MyBo3aHataawaau. Kydaap mukgopu [Fi/=/F2/
UyHanuwmHu 3sTnbopra osncak, Fi= -F2. by

HoJira 3kBuBasieHT cucremaaunp: (Fi, F2)«»0

7z




4-akcuoma: XucmnapHu bup bupura TavCcupu
y3apo TeHr Ba bup Tyrpun 4usunk b6yunab kapama-
Kapwwu ToMoOHra wuyHanaam: Fi=—F2 by akcnoma
HbIOTOHHUHI 3-KOHYHMHW ndogananau.

5-akcuoma. bepunraH  Kyyaap Tabcupunaa
AepopmaunanaHagnrad XWCM MyBO3aHAT XxoJsatuga abcosoT KaTTuk
XUCMra auvislaHca, YHUHI MyBoO3aHatu y3rapmaugu. by akcuoma Kotuiu
NPUHUMTY DENNNAAN.

bornaHuw Ba 6ornaHuw peakumsnapu

KUCMHUHI XapakaTu éku xonatu bupop cabab bunaH yerapasiaHraH
bynca, yHra borziaHuLAarv Xmcm nevinnaan.

XUCMHUHI  xapakaTu €KW XOoNaTMHW YekNoBuM cababra aca
borzaHuL pennunaau.

MacanaH, penbcnapga TypraH BarOHHUHI BePTUKT WYHaNULAAru
XapakaTu yeknaHraH. byHaa penbcnap BaroH yuyyH 6oFnaHull BasndacuHm
yTanaun, BaroH 3ca boFnaHuwaaru uncMamp.

BOFNaHULWIHWHE XUCMIra KypcaTagmuraH TabCUPUHU 6enrmnoBun Kydra
bornaHuL peakumna Kyym nennnaan.

6-aKcuoma. bornaHuwgarn XUCMHU 3PKUH XWUCM  LWAK/IUra
KeJITUpULL Y4yH XUCMra TabCup 3TYBYM Kyy/aap Katopura borzaHuil
peaKkumna KyYmHu xam Kylmi kepak. by akcmoma XucMHu borsiaHuigaH
b6ywarniu akcmomMacy neiunaan.

Xucmnap, acocaH, TasHunap (KMppanap, WapHUpaap, un, 3aHXup Ba
Kanuwiap) Bocutacuaa bornaHran bynaau.

N 4 4 R

AN 8

N — HopMasn peakumnsa Kyqu,
F - ypuHMa peakums Kydn EKu ULIKANTAHULL KYYH.

Xncmnap uyyaunnMamauraH un, 3aHXWUp, Kauuw €Eku CTepkeHnap
BOCMTAacMAa ocunran bynca, ynapaaru peakuus kydnapu T;T>— TapaHr/iink
Kyyu genvunagu.



Peakumsa KyuylapUHUHE  UYHATULLN
ONAVHAOAH HOMabJlyM oynraH
bornaHuwnap xam ydpauau. MacanaH,
XUCM A HyKTaga UWIMHAPUK LWAPHUP
BOCMTACKAA Ky3Fa/iIMaC TeKUCIUK bunaH
boFnaHraH.

byHaoa 6ornaHuw peakums KYYUHUHE TabCup
YM3UFNM A HYKTaZAAH YTaAu, JIEKUH WyHATULLIN
HOMabJTyM.

3. MATEPVAJINIAP KAPLLWJTNTN XAKMAA
ACOCHU TYLLYHYANAP

MalwunHa Ba WMHLWIOOTAAP MycCTaxkam, buUKp Ba ycTMBOpP Oynuwu
Kepak. Marepuasiiap Kapwwinrv  aHn  MalwmHa Ba — UHLIOOT
KUCMAIAPUHUHI MycCTaxkam, bukp Ba yctuBop 6ynuwmHn Xxucobraliga
3apyp 6ysraH 3ypukuil Ba AedopMaumnsiapHn aHuKAall METOAAAPUHU
ypraHysun ¢aHaup. MaTepunannap Kapwuinru xakuparun pactnabku
Ha3apuu Ba Taxpuba nwnapu 17-acpaa Nanunen, Ny, KynoH sa bowkanap
TOMOHMAAH acoC conmnb yTkasunraH. Poccuspa Matepuannap Kapwuanmrm
haHura 18-acppaH 6bownab acoc conuHraH. Pyc onumnapupaH
AN Xypasckun, X.C.fonoBunH, &.C.AcuHckun Ba  A.B.No-ponuH
KabunapHuHr wuwnapu, mMawxyp onumnap H.M.benses, A.A.UnblowuH,
B.B.Cokonosckuu, X.A.PaxmatynuH, B.3.Bnacos, M.TS’po36oeB Ba
bolwkanap Marepuannap Kapwuiamri MaHUHUHT PUBOXIAHULLMIA KaTTa
XMcca Kywaunap.

Hazapun MexaHuMKa MoaAuMN HyKTasllap Ba MOAAWW HyKTanap
CUCTEMACK XapaKaTU XamMaa YHUHI MyBO3aHATUHWN TeKwunpagn.

Hazapun MeXaHUKAHUHI KOHYH Ba dopmynanapwm
XKNCMIAP Oeghopmayusicunu 3omubopea OIMAatiou.

Hazapun mexaHukaaa xucnap abcosoT KaTTuk neb kapanagu.

KUCMNApPHUHI y3 reoMeTpukK LUAKNNHN y3rapTupumn
aegopmarmng neb atanag.

Arap Kucmnapaa TawkW Kyd TabCMpUAAH XOoCun  bynrad
AedopMauma XUCMAAH Kyd OIMHFAHMAAH KeWUH WyKonub ketca byHpam
AedopmMauna actuk gegopmauns pennnagn. Arap XnMcMaaH Tawky Kyy
oNvHraHpa gedopmauunsa nykonmaca byHaam pedopmaums Koiauk €Ku
nnacTtuk gegopmauns nebd atanagu.

e -
2. N—-QM

—_— !

y — CWIXULL Bypyaru, bypuak aedopmaumacy KM CUHKULL

AedopMauns. e- HUCObun gedopmaumsa €k Ynsmkam gedopmaums.



KOHCTPYKLMA 3N1eMeHT/Iapn Ba Ty3UIMa1apu

KaTTuk >XUCMNApHUHI TeoMeTpUK Lakaura kapab ynapHu yu
rypyxra oynmiw MyMKUH.

1. bpycnap.

2. Mnuta ékn NnacTuHKa éxyn, Kobukaap.

3. Maccusnap.

KyHaananr KeCcum ynyamnapm Y3YH/INK ynyamnapura
KaparaHga XyAa KM4uK bynran xxucmnap 6pyciap neb atanaau.

XUCMHUHI KQIMHAUIM KONTaH WKKU YnYamuaaH Kuumk 6ynca,
namTa €KW 1acTuHka Aenannagn; arap XucMm 3rpu  cupT bunad
yerapanaHraH bynca, Kobuk neavnaan.

Y4y ynuoBu 6up xun Taptmbpa OynraH XuUCM mMaccuB Devwnnaau.
MacanaH: BUHOHUHT DyHAAMEHTIAPW, KYNPUK TasHYNapMW.

Tawkn Kyynap TabCup Kunuwura kKapab 6bpycnap uKkura:
cTepXeHb Ba bankanapra bynmHa

F F

F F Voo Bup Heua cTepKeHH
i '| | maprupnap épramMusia
CTEpIKEHD TYTAIITHPUIIIAH  XOCHII
banka Oynran cucTtema
o TEOMETPHUK y3rapmca
OyJca, %Hnaﬁ cucrema

¢epma nd0|atanagu.
bup ¥ Hewa Opyc

v
F_; F ' OuKp KHJIHO
TyTalITUPUITaH
A

at

KOHCTPYKIHA KHCHMJIApU

pama NeVnIIaan.
rhenwma nama

Tawkun Kyynap Ba YIAPHUHE Knaccudbmkaumnacu

KoHCTpykuMara TabCMp KWAYBYM Kyunap acoCaH MKKM Typyxra:
CUPTKM Kyynap Ba XaXMUN Kyynapra bynmHaau.

CUpTKKM Kyynapra - WMKKMHYM XUCMAAH TabCUp KUNAETraH oknap,
peakuus Kyuynapu kupaau.

XQKMUN Kyynapra - XXUCMHWUHT y3 OFUPANTK, XapakaTiaHaéTraHaaru
MHEepPLLMA Kyunapu Kupaau.

CupTKM Kyunap TynnaHraH éku énunraH bynaau. TynnaHraH Kyynap T



(ToHHa), kr (kwnodamm) bupnuknapupa, émmnma Kydnap 3ca (Macana,
TOMZAru Kop) Kr/M2, T/M2, Kr/Mm, T/M bupnvknapuaa yniaHagu.

Nukn kyuynap. Kecuw metoamn.

Tawkn Kyunap TabcupuaaH bpyc pedopmaumsnaHagn Ba YHUHT
Kecumnapupa myku Kyuaap (kecunraH bynak 3appadanapu bup-bupura
KypcaTraH TabCUMp Kyuynapu) Xocun 6ynaau, bynap KynuHYa 3ypuKuLL
Kyy4/1apu Xxam genvnaau.

Bpyc kecumnapupa xocun bynaauraH 3ypukuw Ky4napUHUHE TeHr
TabCMP 3TYBYMCUHM TOMMULL YYYH KeCUL MeToauaaH honaanaHnnagn.

Fi, Fo _ F3F,

bpycra KywwunraH Kyuynap

; . : F, cucTteMacy

L 1. : =2 Fi, F2, F3, F4 - Tabcupuaa

A= ST X F3; bpycaa peakums Kyunapu xocun

Fr /FT FT Fs Oynaaun, OyHUHr HaTuKacupa
5 & 5

bpyc MyBo3aHaTAa Typaau.
BpyCHUHI Oupop KecMMMAArn WYKM Ky4ynapHM Fonuw  Y4yyH
Kynnaaru TypTTa uw baxapunmiim Kkepak:
1.Bpyc hmKpaH Kecunub MKKM KMcMra axpaTtunagu.
2.AXpaTunraH KWUCMHUHI 6up TOMOHM Tawnab wbopunagn Ba

MKKWHYN TOMOHNAA MyBO3aHaT MyKONAAM.
3.TawnaHraH KWCMHUHI KONraH KucMmra wiarapu Kypcatra
Tabcupu Fi, F2, F3,.... Kyynap 6unaH anmawTupunagmn, by Kyunap Kkecmm

031 Bynya TakCMMnaHaau.
4. KonampunraH 4an KMCMHUHI MyBO3aHaT LWAPTU E31MNnaaun:

2X=0; 2Y=0; 3M=0; bynapra

CTaATUKaAHNHI MyBO3aHAT TeHriamasiapu nennnagun.

MyxaHAMCNK XMcobnawnapuHUHE YMYMUN NPUHLUNIAPW.

KOHCTpyKUMsnapHn xmucobnail ycynm ynapHUHC UwaLl WapouTn Ba
ynapra KyhWunraH Tanabnapra 6ornuk; acocaH, MycTaxKam/MKKa
(cMHanpyBYM Kyura), AedopMaLmacu KuduMk bynuwm Kepak bynraH
KOHCTPYKLMAnapaa BUKPANKKa Xamaa YCTUBOP TYPryH/IMKKA
XxucobnaHaan. KOHCTpYKLMA 3/1eMeHTNapU acocaH Ky4laHULLAAPHM Tonuu
ycynuaa xmucobnaHaau.

MyxaHANCAnK  xucobnawnapupa KOHCTPYKUMS  3/eMeHThapu
MYCTaxKamM/IMK Ba TPUOOTEXHMKA ULWIOHYIUAUIUra xucobnaHaau. bynapra
Kynnaarumnap Kupaau: 4Y4y3uauil Ba CUKWAULL, CWDKUALWL Ba bypanuu,
KECUM HYKTAaCUMHUHI gedopMauusiaHrad Ba Ky4naHraH XosiaTu, aruauviu
Ba MYypPaKKab KaplWINK, CTepXeHNAPHUHI YCTUBOPAUIW, Y3rapyBYaH
KyYNaHULWAArn MyCTaxKamauk, TpuboTexHuka acocnapu (aeTannapHUHC
OUPUKNG NLLIKaNAHMO nLNaLLIM HaTUXACUAA eANPUINLLN).



KyuynaHuwnap.

KecMUMHUHI Bupop HykTacuAa 3nemMeHTap to3ada AA axpartamus, by
l03auara TabCUP KWITaH MYKU KYYNapHUHE TeHr TabCup 3TyBuucu AF
OYNCUH. By NYKM KYYHUHI aXpaTuUaraH r3adyara Hucbatu yprava KydiaHuiL
Pyo npenvwnagn. Xakukmv  KydaaHmw P kynupgarmya — Tonunaam

AF AF
P=1m—.H/MM éxulla, MIla =—
lA}»I_,IOl pyp AA
AA o
AF
7 P

[leMak, KywiaHul Kecum to3acu bupavrvura 1yrpuv KejaraH uMYku Ky4aup.
KeCUMHUHI bupop HyKTacura TabCup KunaétraH KydnaHuwHu (P) kecum
lo3ura TukK (a) Ba napannen (T) UyHaNraH MKKUTA Ty3yBYMra aKpaTaMus.

P=+vo?®+7?

By Ty3yBUMNAPHUHI OUPUHUUCU HOPMA/T Ky4/laHULI Ba WKKUHYUCK
YPUHMA Ky4/1aHULL BeNNNAaN.

MaTepurannap kapwuamrn paHmaa kabyn KWINHIaH rmnoTesaaap.

KoHCTpyKLMS 3NeMeHTNapuHu Xmcobnatu NLLAPUHU
OCOHNAWTMPULI MaKcaaMaa, MaTepuas, K Ba AeTaIapHUHE bup-
bupura TabCUpP KypcaTull  XapakTepura HucbataH MaTepuannap
Kapwmnurnaa 6abv3v runotesanapra (YeknaHuwnapra) nyn Kynmnaau.

1-runote3a. Xncm matepuanm axnuT (ropakcus) aeb xmucobnaHaau.

2-runotTe3a. XucMm marepuanu 6up XMHCAM Ba M30TOM Oynaau.
AbHM MaTepman xap 6up HyKTaga xap TOMOHra kapab 6up xun
xXycycumaTnapra ara aeb xucobnaHagu.

3-runote3a. XX1UCM OKNaHUWAAH ONAMH YHAQ OOLWNAHFUY 3YPUKULL
Kyuynapu bynmanan neb dapas kmnnHaau. (Mynat aeTainapHUHE HOTEKUC
COBMLIN, EFOYHUHI HOTEKUC KypuwKn €KUM OETOHHUHI HOTEKUC KOTULIM
HaTUXXacuaa ynapaa 6ownaHrny 3ypuKkmL Kydaapu nanao ynaan).

4-runoTe3a. Kyunap TabCUPUHUHI MyCTAXKaMAUK NPUHLUMNN.

5-runote3a. CeH-BeHaH npuHUMNK. XUCMra KYWWIraH KyYHUHr
TabCUP HyKTacuAaH eTap/inya y3okaa XownawraH HyKTanapaa Xocui
6ynagmraH MYKM Kydnap xXapakTepu TallKy KYYHUHI TabCUMp XapakTepura
b6ornuk 3Mac. by npuHuMnira acocaH, Xucmra y Kagap Katra bynmarad
l03avaiapAa, TaKCMMAAHraH Ky4dlapHW LY KYYWIAPHUHI TEeHr TabCcup
3TYBYNCUHUN NDOJANOBUYM



6UTTA TynAaHraH Kyd 6unaH anMawTUpUINLWN MyMKUH, OYHUHT
HaTmXacmaa xmcobnaw uwnapu ocoHNalaau.

4. YY3UNnLL BA CUKUANLL

BpycnapHUHr KYHAQIAHT KeCUMIApUaa X0Cua bynaamraH 3ypukuil

Ky4yJiapwu.

Yy3sunraH éku cukunraH 6pyCcHUHIr KyHaanaHr kecumuaa gakar
byviniama 3ypuKuL Ky4dm Nx X0Cun bynaaun. YysyBum KydyHu mycébar,
CUKYBYMN KYUYHM 3Ca

F | IF F | IF
| < | I

MaHpuvi neb onamms.
Kecuw MeToaura kypa 3ypuKUL Ky4napuHW TOMULL YY4yH OpPYCHU

dukpaH
KecaMmu3 Ba KONANPWIraH KUCMUHUHT MYBO3aHATUHU €3aMu3.
2X = Nx +2npF; = 0

KK KK

byHAaH
Nx=- " npF, (1)

Mwucon. > X =-N,+F+2F,cosa =0

RR

N, =F+2F cosa

bpyCHUHT KyHIaIaHT KECUMUA XOCHUIT

t OyJiraH WYKW HOPMAaJI Ky4JIapHUHT TEHT
e TabCUP ITYBYUCU OPYCHUHT 1Ty KECUMUIATH
Oyiisiama Ky4 €0 aranaju.

._._l N,= J- o -dA (2)
/0 4

Arap 6pyCHUHI Xap Kancu KyHaanaHr kecummaa xocun bynaauraH

byrinama KyylapHUHr KuruMaTtnapu Typauda bynca, ynapHuHr bpyc
YKM Oynnya y3rapuil KOHYHUHU KypcaTyBuYM rpaduk byraama Kyd
anwpacn penvnaagn. by 3nwpa Nx=f(x) TeHrnama épaamupa
ynsnnagu.

Yy3mnraH (CMKMAraH) cTepXeHJIapHUHE MYCTaxXKaM/IMK LIAPTU.

GmaX:N/A _<[O'] (3)
by epaa: dmdx — MAKCUMaJT HOpMan Ky4yslaHULW;
N - bynnama Kyu;

A - KecunM to3acu;

[6] - pyXcaT 3TUAraH HopMan KyynaHumuw (Typnu



MaTepuannap yyyH KMAmaTu xap xun).



by hopMyna acocmaa Kynuaaru yd Xxvmn MacaiaHn xan KuinL
MYMKMWH:

1. MycTraxkaM/IMKHW TekwmpuLl o, =<|o]
2. Kecum TaHnaw  4>N/[o]

3. CTepkeHb KyTapa oslafuraH Ky4yHu Tonmuw N < A-[5]

bynnama pecdbopmauma. N'yk KoOHYHU. Kyyuiwinap.

I -  CTepXeHHWHr gedopmaumaraya

oynraH y3yHnuru;

li-  CcTep)XeHHUHr pedopmaunagaH

KEVUHIN Y3YH/IUTW;

CTepXeHb  Y3YHAUTMHUHI  OpTUWIN  abcosiroT

yyzuanw peb, kamanuw 3ca abcosoT Kuckapuil ped
aTanaau.

Al =17 -1, Mm

CTepXKEHHUHI Y3YHAUK bupnurura TYFpPU Kenrad
abconoT Oynnama aedopmauunacu Hucbui byrnama
Aegpopmavumg pevunnaamu.

e=nAl/1 4)

Arap CTepXeHHUHI 4y3unuwmn dakaTt 3nactuk aedopmaums
yerapacmga kKapanca, 4y3yBuum Kydy 6munaH abconoT uy3unumw opacuaa
TYrpu npornopunoHan b6ornanviwl Maexya. by OOFnaHUWHW WHrAK3
tun3uru PobepT yk TOoMNraH.

'YK KOHyHW OyHpan wudopanaHaan: YysuwaraH crepxeHnapaa
HOPMaJ1 KyYIaHULL HUCOMV Yy3unLura Tyrpu rnporopLmnoHaianp.

o=E-¢ (5)
o} E - rponopLnoOHaIINK
Ko3ppuymneH-Tn  EKNn I/1aCTUKITNK

o= Ee MOAY/IM BeNNNaaN.

JHan (5) dopmynapaH o HU F/ A bunaH,

€ HWAI/] bunaH anmawTMpcak Kynuparu
o - ncbopa xocun bynaau:
- * AlI=FIl/EA (6)

by dopmyna  wyzmwauwaparm
vk KOHYyHU Benvwnanun. by epna EA 6ukpinkHn bunanpaau.

KyHaoanaHr oecdopmaund. NyaccoH KoadbhdunumeHTn.

CTrep)keHb Yy3unraHaa €k CUKMIraHaa KyHaanaHr Kecum
YNUYAMNAPUHWHT Y3rapuln KyHAa/IaH Aegopmaling pennnagun.



Hucbui kyHaanaHr aegopmaimsg Kywmaparmya ncboaanaHagm:

¢'=Aa/a (7)
Taxpubanap ¢'kyHpanaHr aedopmaums bunaH c. bynnama
Aedopmaums abcontoT KMMMaTNAPUHUHE HUCObATW ju y3rapmac MUKAop
3KAHNUTUHUN KypCcaTau.
n=lee (8)
u— KyHAanaHr gedopmauma KospduumeHTn ékum (ppaHuy3
mMaTtemaTuru wapadpwra) llyaccoHkospduunentnpenvnaan. n= 0...0,5.

Uy3uniraH KM CUKUIraH CTEPXEHIAPHUHI Y3 OrMpINKAapUHU
XMncobra onuLu.

CTep)XeHHWHr abcosiroT qy31///7mu14 Kynnaarunda ngopanaHagm:

Al
7/ % 2EA

by epaa: v _ CTepPXXeHb MaTePUAIMHUHI CONULITUPMA OTUPJIUTU;
— KYHOaNaHI KeCUM 03U
— Y3YHJIUTU;

yA 'l - CTePXEHHWHT Y3 OFUPAUTN.

Yy3unmii Ba CUKUANWIAATMA CTAaTUK aHMKMAC Macananap.

CrepxeHnappa xocun bynaauraH 3ypuKuL KydnapUHUHE COHU KU

cMcTemMaza Xocun OynaauraH HOMabayM peakuus Ky4lapUHUHE COHWU

CTaTUKAHWUHIT MYBO3adHAT TeHIMMaMa/lapn COHNAAH OPTUK 6)VU1F3.H cncrema
CTaTuK aHNKMac cmcrema n.e6 ataiagun.

A

'l

,Rq YYYHCTAaTMKAHWUHI MYBO3aHaT TeHrnamanapu
j Ty3unaam, CyHpa "opTnkya"
. HObMATYMNAPHUHICOHN aHMKNaHaaun.KennH

Ay lF cuctema  gedopMauMACUHMHE  WAPTUAAH
f

dhorpanaHnb KyLmMya TeHrnamanap

COHI/IFaTprM KeIMwn Kepak.

B XY= Ra+Rb-F=0

B HYKTaHMHI KYYULWIMHW TONWW YuyH FyK KOHYHUAaH doraanaHamms:

CTaTvk aHuKMac MacCaJiaJlapHUN evyunLl

Ty3unagn. Kywumya  TeHrnamanapHuWHr
CoOHM anbarra "opTuk4a" HOMabIyMnap



_ Rl Rl Rl Fl
" EA, EA, EA E4
Fl, p oo P4 +1]4)

R, = R, =
A AL A LAY L AL A+ ] A

JHAW CTEepPXeHHUMHI Xap Kancum kucMmaa Xocun bynagurad
byrinama KyynapHu TONuL yYyyH Kecull MeToamaaH gonganaHca bynaau.
CTaTuK aHMKMacC MacasiaJlapHN eyunil ydyH Kynnaarmnap
baxkapunaau:
1. bepynraH Macanaga Xamma peakums KydlapuHU €KW HOMAbJyM
3YPUKULL KYYSTAQPUHUHT WYHIMLWIKN KypCcaTUiaau.
2. Wy macana yyyH no3umMm bynraH xamma MyBO3aHaT TeHr/1laManapu
é3unagm (CcraTuk aHMKMAC/IMK gapaxacu benrunaHaan).
3. MacanaHuHr ampum KucMmnapugarn pgedopmauusnap opacuaaru
bornaHvwnapaaH honganaHnb xamma Kylwnmua TeHrnamanap Ty3vnaau.
4. Kywwumuya TeHrnamanappaarm pedopmaumanap [yk  KOHyHuMAaH
borpanaHnb Ternwnn 3ypukuw Kyynapu bunaH anmawTvpunaan €xku
OpPTMKYA HOMAbYM Kyd KYWUAraH HYKTAaCMHMHI Ky4uwiy Tonunmnb Honra
TeHrNawTMpunaau.
5. Xocun 6ynraH TeHrnamanap bupranvkua euymnnd b6apya HoOMaAbIyM
3YPUKULL Kyuiapu Tonunaau.

1-Mmacana.
X Idnmnna "N"
X
m]3 3 ; N
N,
1 F,
oM |2 2 )T( 2 2
N,
1 Fz/]\ F
Im| 1 1 i
F F F
F1 J‘ i 1 1

Bup yunm maxkamnaHraH CTepXeHHUHr yku bynnab F1=5T, F.=7T Ba
F3=4T1

Kyynap TabCuMp 3TaAW, WY CTepXeHb YYyH bynnama KyyHWUHr
anKpacu

YM3WUICKH.

Eum.
1-1 Tekmncnuk bunaH kecammus. MyBo3aHaT TeHrnama

Y X=N-F=0N,=F=5T
KK



2-2- KeCUM y4yH MyBO3aHaT TeHrn1ama

> X =Nz+F2-F1 = 0 No= Fi-Fo=5-7= -2T
KK

3-3- KeCcnM y4yyH MyBO3aHaT TeHr/1aMa.

>x=N;-F; +F2 =0 N3=Fi-F2+F3=5 -7 +4=2T

5. MATEPUAJUTAPHUHT XOCCAJTAPUHWN SKCIMEPUMEHTAJI
TEKWWNPUL. MATEPUAJIJIAP BA YJTIAPHUA CUHALL METOANKACH.

Typnn KOHCTpyKUMsnapaa uwnatunaguraH MmatepuaniapHn acocaH
NKKU rypyXra bynumi MyMKUH:

1. [Tnactuk marepuaniap. bynapra nynaTt, M1c, AropantoMUHUIA Kabu
MaTepuannap Kupagu. byHpam Matepuannap ces3napav  gapaxaaa
Aecdopmaums Konanpubd emmpunaan.

2. Mypt wmarepmannap. bynapra uysH, 6eTOH, FUWIT Kabwu
mMaTepuannap kumpaau. by matepunannap xyaa o3 gedopmauuns konampubd
eMupunaaun.

MypT  MaTepuasIlapHUHI  eMUPWIraH  BakTMAArM  KONAMK,

AHbopMaumacu 2...5% paH owmanan.

MaTepua/IHUHI MeXaHUK XOCCANApPUHM TeKWMUpPUW YUYyH YHAAH
Mab/lyM WaknAarn HamyHa sicab Ba b6y HamyHa y3yBUM MALLUMHANAPHUHT
KUCKNYNapu opacura Kynnb cuHanaau.

Y3yBUM MalLMHaNap acocaH 2 Xun bynaau: pudar/iv Ba rugpassivk.

Puyarnu MALUMHAIAPHUHT g .
KyBBaTM 5 T rava 6opan.|/|.Q
MmapaBnuk ;
MawnHanapHnkn 3ca 100 T rava? =
bopaan. MawwuHaga Yy3yH (B) Ba
KMCka (@) enkaam pwuyar 6ynub,
KMCKAa  enkaHuMHr  C  HyKTacwu
IOKOPUCUIra KWUCKUY OCWIraH. Y3yH
enkaHuHr N TyryHura cuHuk (BAE)
puyar épaamMmumaa MasTHUK yIaHraH. ~

Q
MallnHAHMHI NACTKU KUCKNYM

BUHT/IN CTEPXXeHb épAamMuAaa TULLIK y3aTMa OpKaiuM MOTopra TyTawagu.
by kuckuunapra HamyHa ypHatunaau. MNMacTknm KUCKUYHU MOTOP EKU KYN
Kyym OMNaH Ky3raTull OPKA/IM HaMyHaHW 4y3ull EKU CUKULL MYMKWUH.
ByHUMHr HaTuxacmpa pwdarHuHr C HyKTacu Kyuymb, OyTyH cucTtema
NYHKTUP 4YM3UK OuUnaH KypcaTunraH Ba3uATHWU ONaAWn: HaMyHara
TabCUP 3TYBYM F Kyd bBunaH MasTHUKHUMHI Q KM opacmaa Kynuaaru

6oFNaHuNLL MaBXyZA,:




QiB=Fea,

6vHAOaH TawkKapm Qirec — Qelesiny, by

NKKWU TeHrnamagaH Q| HU uynkapub Qi= Fea / B HAUHT YpHUra

KYyWNcak,
Fac / B — Q1sirry
6ynanu.
by epaaH F = Q Blsiny /ac,
JHAM m = BIsiny /ac neb benrunnacak,
F=mQ

ByHpah KYpWHALUKW, HamyHara TasCup 3TYBYM KyY MAATHUKHUHI
ornpanrura rnpornopuUnoHanaznp, AbHNU MasTHUK HAMYHAHWUHT Y3UAULW EKK
CUKUNUWINIA  KapWUAKMK Kypcataaun;, 6y kapwuauk (M) anHamomeTp
épaaMunaa ynyaHagu.

bynpaH Tawkapu mawwuHara (b) 6apabaH ypHaTuaraH o6ynub yHpaa
HamMyHara TabCUp KWAYBYM Kyd4 Ba HamyHa pedopmauuscu opacupaa
OOFNAHUWHKN  KYPCATYBYW Yy3uamw €k CUKMANUW  Auarpammacu peb
aTanyB4yu rpadnk X0CUa KUnuw MyMKUH.

Yy3unmw gmarpammacu.

HamyHaHW CMHAWAaH ONAWH YHWHI KYHAanaHr kKecum i3nm Ao Ba
y3yHauru Jo ynyab onuHagau. KeluH Kuckuura yYpHaTUAUO y3uaryHuya

yy3unaaun. HamyHa matepuanu Cr.3.
Uy3unuiu gmarpaMmMacuHm TaXxMUHAH TYPTTa 30HAra axpaTuil MyMKUH.

YHUHT OA KMcMura
3/1aCTUK/IMK 30Hacy p[evunnaam,
~_ byHza marepuan ['yk KOHYyHMIra
Ry ‘Al =FI JEA

f INACTUKINK 30HacMaa abconiot

/ Uy3UMLW XKyAa KMYmK bynaau.
AvarpammaHmHr  BC  KuUCMura  OKyBYaHJINK
ol = | 30Hacu pevunagun. by 30Haga Kyd OpTUKYa

y3rapmaca Xam HamyHaHMWHI Yy3uIuLin AAaBOM
3Taau. by 30Haga HaMyHaHWHT AATUPOK CUPTU XMPANAHUD, YHUHT YKU
bunaH 45° bypuyak Ty3yBUM AaAp3 YM3MKAapwu xocun bynagu. by unsmknap

YepHOB yuzmkaapy Deinnagu.

Uysunuw amuarpaMmacuHuHr CD  KWUCMU  MycTaxKam/aaHuLL
30Hacm peb atanaau, by 30HaAa 4Yysuauw Kyd owuwm Tydannm XoCun
bynagn. MyctaxkamaaHuw 30HACKAA HAMYHAHWHI y3unaguraH Kecumu
MHIrMYKanawmb, bynmH xocun bynaau. bynnH xocun bynraH eppa F
KYYHUHI KUAMaTM D HyKTara, SbHM MaKCUMyM KuUAMaTUra eTraHaa,

HaMyHaHWUHI Yy3WIULLN Maxasiiun



XapakTepra 3ra 6ynaaum Ba WYHWHI YyY4yH Xam pAuarpammaHuHr DE
YYaCTKACUHWU Maxa/l/Inv OKYBYAH/IMK 30HACH AeNUNALMN.

Arap HaMyHaHW 4y3yBUYM Kyd MUKLOpU MK ra eTraHga yHU KydhaH
0304, kuncak F kyy bunan Al pedopmaumns opacnaarn b6ornaHnw KL
TYFPU 4n3nrn bunaH TacempnaHagun, by tyrpu unsuk OA Tyrpu 4msnkka
napannen 6ynaan. by xonpa naedopmauusHUHT 6up Kucmm Alhn=0L
HaMyHaja cakfaHuMb Konaaun. DNAaCTUKIAUK Kucmm Al=LM 3ca
nykonmnb ketagu.

MaTepuasHNHIT  MeXaHWK XAPaKTEPUCTUKACUHW  KypCaTULl  YYyH
AnarpaMmma o Ba € OpKa/iM un3unnagun. A HykTara rpornopLmnoHaiiuK

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

B HyKTara 371acTukavk verapacu peivnaau. by | X ;\ c

yerapajia HamyHaga YepHoB uusuknapu xocun * ._.‘A.B :' :

bynagun. cox = 2,4-108 H/M2. :

D HyKTara Myctaxkam/IuK derapacu

Aevnagn €Kn BakT/IM KapliwinkK [ennnaau.

og=om= 3,8-108 H/M2. by yerapaaa 6ynuH
Xocun bynaau. of
MypT  MaTepuamapia ar 0z 5> 4

yy3unmw gmnagammacuaa pakart

OKYBYaH/IMK yerapacu bynmanaum,
AvarpamMmmaga

5

(]
m

MYCTaxKaMJ/IMK Yerapacu Xocun bynaau.

Cukmnuwira CMHaL.

MaTepuannapHu CUKUAULLIFA CUHAWHWHI Y31ra X0ocC XycycusTun bop.

1. HamyHanap umnvmHapuk €ku Ky6 waknuaa scanagn. YnapHUHr
banaHpgnuknapun h<3d paH ownbd KeTMacnurn Kkepak. AKc xonga cod
CUKuAuwWra byrnama asrunui Xam Kywmnumb ketaau.

2. HamyHanapHu xyaa Xam KWYMK KMamnb scall MyMKWUH 3Mac, akc
XONAa YNapHUMHI MoOC/laMasiapura TakaliraH Kecumiapumaa MWwKanaHuu
Kydnapu xocun 6ynuio, ynap Wy KeCUMHUHI KeHrauumwura wuyn
Kynmangn. Hatuxapa HamyHa O0YKAaCMMOH KypuHuwra 3ra b6ynaaw.




lMnactuk MaTepunaiiap CUKWIraH capu na4vyokKkjiaHagun. lMnactuk
I'I)v/ﬂaTHI/IHF LI)V/3I/U'II/ILLI Ba CMKUInNwaarn oKyB4aH/1IMK vyerapajiapu TaxMmHaH

6up-bupura TeHr bynaaw.

r )

O
oy

MypT MaTepuannap (4ysH) cukunraHaa xyaa

Kam AedopmaumanaHaan. UYSAHHUHI
CUKUIUW  Anarpammacu  bunaH yysunuu
Anarpammacmu bup-bupmnaaH dapk,

KuaMangn. YysH HamyHanap YHUHr ykura
45° bypuyak TalWKWA KWIraH Kusa o3aiap
byrnab emupunagw.

PyxcaTt 3TuaraH Ky4laHUWHW TaHaaw. IXTUET KO3 dnumneHTn.

KOHCTPYKUMANAPHUHT

eMUpUAMan  Y30K BakT XaBdcu3

NWNAWWHN TabMUHAWAWIAH 3HI KaTTa Ky4/1aHULW pyXcaTt 3TUIraH

Kydy1aHULW aenvnaau.

MYPT MaTepuannap ydyyH

N1ACTUK MaTepuannap ydyH

[c] = oux/ K
[c]=0o8/K
[G] = 6ok / Kok

K=K K, K,



by epaa: Suek— XaBMAM (YeKNU) KyuynaHUL;

K - 3XTUET KO3 PULLMEHTH;

OB - BaKTW KAPLWMUANK EKN MYCTAXKaMJIMK yerapacu,

Ook  — OKYBYAHJIMK yerapacu;

Kok - OKYBYAHJINK yerapacuaaru 3XTUET KOIPHULNEHTH;

Ki ~ OKNapHW, KYYNaHUIWNAPHY TONWWAArN HOAHUKANKHM X1cobra onyBun KO3 duumeH
K> - MaTepuasHUHr  6UP  XKUHCAM  3MACIUIMHKM  3bTMbOpra  OJlyBUM
KO3(hpULNEHT;

K3 — AETATHUHT ULWNaLW WAPOUTUHN XMcobra onyBuM KO3IhDMDULLUEHT.

6. MYPAKKAB KYUJTAHULL XOJIATI.

6.1 O4Ann Yy3nnnW éKM CUKUIULIAATN CTEPXKEHAPHUHT KUNA
Kecumnapuaa xocun bynaamraH KyynaHuwnap.

l'|)73I/IJ'IF<':IH CTepXEeHHWHI KyHﬂ,aJ'IaHF KECMMUNHN 6ypqar|/1 XOoCcnn KnnyB4yu
mn Tekuchurn bunaH Kecamus. mn KMna KecnmMmga XOoCui 637nan,|/1raH

KyYJlaHULWNAapPHN AHNKNaANMu3. P,— Kua kecumparu Ky41aHWLL.

P.=F/A,
AMMO A, = A/COoSa 3KaHNUTUHKU 3bTUbOPra

oJicak
P, = Fcosa /A = oo cosa
bynagun. co = F/A KYHAQNaHr KEeCUMHUHI HopMman

KydynaHuwmu. Tyna KydnaHuw P, HU Kua to3ara TUK Ba L
napannen Ty3yBumnapra axparamus.
c.= P, cosa =c cos? a (1)
T, = P, sina= o sina - cosa = 1/2 o sin2a (2)
cosa = 1; abHN a = 009 6ynraHaa cgygmax =
F/A= o.
sin2a =1. SAbHWM a = 459 ynraHpga Ttmax
F/2A= /2.

Hdemak o = 09 bynraHpa HopMan Ky4laHWL 3Hr KaTTa Ba
YPUHMa KyunaHuw t, = 0 bynaaun. YpuHma KydnaHuwnap Hon
oynraH 3anap 6bow r3anap penvnagu. by o3anapra

Ta-bCle KiannraH
KyuynaHuwnap 6ow HopMman KyyaaHuwaap neb atanagw.

KyuaHnW XONATUHUHE Typ/apu.

Arap cTepXeHhaH Mypakkab Kybuk axpatnb, by KyOUKHUHI yuTa
TOMOHUIa ydyTa 60w HOpMan KyynaHuw TabCcup 3TTUpUAca, by xonaa
CTePXEHb XaKMUM Ky4Y/laHULL X0NaTuaa bynaan.



‘-.'-1I IG‘I TO-I

03/ 3 . _

101 lal lal
AXpaTUaraH KyByKHUHI TOMOHAAPUra UKKUTA 6O HOPMas KyulaHuL

TabCMP KWICA, CTEPXEHb TEKUC Kyylamuil X0natnaa, dakar butra 6ow

KYYNaHWUW TabCUP KWICA CTEPXEeHb YM3MKAM Kyd/laHWL xonaaupa oynagu.
byHaa o1 > o2 > o3 0eb kabyn KUNMHraH.

Tekuc Kyu1aHuW XonaTwu.
Tekuc KyynaHuw xonatunga bynraH cTepXeHb MaTepUaMHUHI
MYCTaXKaMJIUITMHN TeKWNpULWLA CTepXeHAArn 3Hr Karra HoOpMan Ba ypMHMaA
Ky4laHULWAap KMMMaTy Tonunagn. f=90°+a

Ca=01C0S°a +0225IN°a

/

t,=(oc1-02)/2 - sin2a
03=01C0S°B+025iN?f
3=(01-02)2-5in2B=-(c1-02)2-5in2c

="Ta

¥Y3ap0o TUK UKKW H03aHUHI YPUHMA Ky4ylaHULWIapu
bup-6bupura TeHr 6ynnb, WyHanuwnapu Kapama-
Kapwunaup.

Xynoca: arap b6upop r3ana ypuHMa KydaaHuw navgo 6ysca, yHra Tuk
ro3aza xam 6upuHYY r03agarn YpPuHMAa KyylaHuLra TeHr Ba TecKkapu NyHaaraH
YPUHMA Kyy/iaHul Xocua 6ynuim kepak. by xynocara ypuHMa KyyiapHUHr

XKYDT/IMK KOHYHM [eAnnagu.

MycTaxKaMJIMK Hasapuaaapu.

Unsnknu Ky4naHULW, AbHN oaanNn Yy3WIULW €KX CUKUNKULL XonaTnaa
6ynraH CTePXXEeHHUHI MYCTaXKaMJTUK WapTUTAa

ByHAa MypT Matepuaniiap yuyH |o]="x,



NNACTVK Mabepuannap yuyH [o]= e .
K

HaMyHa MaTepUIMHUHI MyCTaxKamIMK 4erapacu Ow BunaH OKyBYAHIMK
yerapacu Oox TKpMbA Eépaammuaa Tonunagm. AMMO Mypakkab KyyiaHu XonaTw,
AbHU TEKUC Ba XKMUN KywlaHULW Xonatnapwu YydyH nabopartopusnapna byHaan
TaKpmbanapHu yTkasnb bynmanauw.

MyCTaxkamMavK LWapTaapuvHM Ty3uwaa ydta bow KywnaHuw 6unaH yeknu
KydnaHuwnap (Ou €KN Ook ) opacuaarn 6ornaHul yHKUUANAPUHU TYPUHU
aHWK/IOBYM rMnoTe3asiapra acociaHagu.

MycTaxKaMJINKHUHI BUPUHYM HA3apuUsnapu.

XVIlI acpaa Nanunen manaoHra TawsiaHraH.

by Hazapuara kypa, Mypakkab KyynaHuw xonatuparu geTaIHUHT
eMUPUNULLN KYNnAaaru wapTt baxkapunraHaarmHa bownaHagu:

MYPT MaTepuaniap yuyyH 01 = Ow,

NN1aCTUK MaTepuanap ydyH 01 = Ook.

JeTanHn MycTaxKkaMuK WAPTUHU €3MLL YUYH tOKOpULArM nKkana
hopMynaHu YHF TOMOHUHM IXTUET KO3 dDULMeHTUra Bynu Kepak.

o, = UK“” €KMN o, < [0].

Mnactk matepuangaH sfcairAaH HaMyHa Xap TOMOHIAMa CUKWAraHaa
O4OWW Yy3uNraH CTepxkeH bapaoll 6epa onaguMraH KydiaHulira kaparaHga oup
Heya MapTa OPTMK KydlaHULra bapaoLl 6epa onvwm Taxpubaaa ncbotnaHraH.

By Hazapus nnactuk matepuasinap  YdyH Tyrpu  Kenmaumaum, Mypt
MaTepuannap yuyyH Tyrpu kenaau.

MyCTaxKaMANKHUHI UKKUHYM HA3apuacu

by HazapusaHu 6upuHuM 6ynnb MapuoTt Takaud kunraH.  UKkuHum
Ha3apua 3Hr KaTtTa  HUCOMM yy3mnuwra acocnaHagu. Mypakkab KydnaHuu
xonatmpgarn petanga XaBhau XonaT YHUHE 3HF KaTTa HUCOMK Yy3unuin
(cuknnuwn) Wy petan matepuanmMpaH AcairaH HaMyHaHu ooguMn  Yy3uauwaaru
XaBhnu xonatura Teruwam HUCOMn Jysunuwra etraHaa bownaHaan. Xakmun
KyYNaHUL XONaTnaaru 3Hr KaTra HUCOMIM Yy3UINLL Evax Kynaarmya

1
gMax = 81 = E [o-l - :u(o-Z + 0-3 )]

Unnknm KyynaHuw Xonatuaa HaMyHaHW eMUpuanw nauTuaaru
3HI KaTTa HUCOMI Yy3uanwm 3ca byHaau,



M

gﬂlﬂx = E

Arap XaXMuM Ba YM3MKAW KYYNaHWIL XONATAapwu YYyH 31aCTUKIM
moaynnapu bup xun bynaan peb xumcobnacak, y xonma Mypakkab

KyYnaHraH CTepXeHNapHU eMUPUANLL WapTU OyHAaN,
Oxe= O1=-M(02 +03)
MycCTaxkaMIvK WapTy Kynngaruia,
o1=-N(02 +03)<[0]

By HazapusHu HaTwkanapu 6ab3n TaxkpubanapHu HaTwxkanapura 3umaamp.
BupuvHunpaH, snactmk  moaynm E wmkkana KywnaHuw xonatmaa oup  xun
bynmanan. MkkmHunpaH, by Hasapusga pean MatepuaiiapHi Ty3uamwmn xucobra
ONIMHMaUAMN.

MyCTaxXKaMJIMKHUHI Y4NHYN HA3APUACH.

Mnactuk xonataa bynraH Ba eMUPWIULWIN CUIXULW Tydannum Byxyara
KenaguraH maTtepuvannap YY4yH OMPUHUM Ba MKKUHUYM Hasapusnap Tyrpu
kenmanau. Wy cababnn KynoH ydmHuM HasapusaHu Taknud 3Tan. by Hasapusara
Kypa, Mypakkab KyuynaHuw Xonatugaru pgetanga XaBdau BasuvaT yHAaru
MaKCUMaJT YPMHMA KyylaHUW Wy eTan marepuanmpaH AciraH HaMyHaHUHr
OAAMW Yy3nnuuLgarn XaBham BasnaTUra Teruwam ypMHMa KyuywiaHuwra etraHaa
bolunaHagu.

Xa)KMVlﬁ KydY/laHULW Xonatnaa mMax ypumHMa KydiaHULL
0, — 0,
T’Wﬂx =
’ 2

cbopMyna,u.aH, YN3UKTIN KyY1aHULW XOJ1aTnaa 3Ca Max ypUHMaA Ky4wiaHUL
o,
TMLJX =
’ 2

opmynagaH xmcobnab TonuaraHM ydyH yYnmHUM Hazapus Kynuaaruda €3vnagu.
(MKKana KyynaHuw xonatuaarn nnactuk  AedopMaunsnapHUHr  6oWwnaHULL
AABPMW).

7, S[r]

byHaa [r]:% OynraHnMrnaaH Myctaxkamavk wapTtn byHaam éunagu, o1 — O3

<[d]

YUYMHUM HABAPUAHMHI KAMUMAUIU LWYHAAKK, Oy Hasapuaaa xam, bupuHum
Ba MKKMHYM Ha3apuagarn Kabu aetan MaTepUTMHUHE Ty3unuwm (CTpyKTypacmu)
Xucobra onvHMmanamu.



byHOoaH Tawkapu, ypraya Ky4laHuW O2 HUHI TabCuMpuU XaM Xxucobra
onuHManan. MaTtepuanHuUHr UWnaw WapouTUHN y3rapTupMan, 02 HM 01 bmnaH
03 opacua ucraraHya ysraptupa bepamus, by xonn anbatra wybxa Tyrampagu.

By  HazapusHWHr  HaTWXkanapu xaM  Takpubanapaa  KynuHuya
TaCANKIAHMAWAMN.

MyCTaxXKaMJAMKHUHI TYPTUHYMN HA3aAPUACK.

By Hasapusa [eTan WAKIUHUHI y3rapuiMaaHruHa Xocun 6ynrad
AedopMaUMAHUHE CONMULLTMPMA MOTEHLMAN 3HEeprusacura acocnaHrad bynmb, y
Kynngarmya TabpudiaHaan: Mypakkadb KyunaHuw Xonatugaru Aetanga Xasg/iu
Ba3UAT yHAArn AedopMaumaHUHT CONMULLTUPMA MOTEHLLUAT SHEPIrUACK LY OeTal
MaTepUaiMaaH AcairaH HaMyHaHUHI O4AMI uYy3UnuMwnaarn xasdnum BasuaTura
TerMwnm aedopMaUMAHMHE COMULLITMPMA NOTEeHUMaN 3Heprusacura etraHpa
boLunaHaaun.

Mypakkab KyuylaHWL XonaTv YdyH JAedopMauUsHUHT  CONULITUPMA
noTeHuuan (hakar AeTa LWAKJANHU Y3rapTupul ydyyH capd 6ynraH) sHepruscu
(aBBairn 606parv) bopmynagaH, YUM3UKAN KywlaHUL xonatuga dakar LakiHKU
y3rapTuil ydyH capd OynraH convwTupma MnoTeHLMan 3Hepruacu (aBBasirv
6060arv) chopmynanapaaH TonwiraHu ydyH 6y Hasapus dopmynacu Kymuaarmy
é3nnaam:

1+ 1+
Ll 0.} (o, -0 4o, -0 -1

by 6bornaHuw MaTepuanHMHI eMUPUAULL XONaTUHU ndoaanangmn, YyHkn y
MaTepuanga niactuk gedopmaums bopaétraH nantra Tyrpy Kenaau.

by Hazapusra 6uHoaH AETATHUHI MyCTaXKamnK WAPTUHM €31 YuyH by
hopMynaHu YHF TOMOHUHM IXTUET Ko3hduumeHTU K ra bynmi kepak.

\/l[(o'l_o'z)z-i-(o'z—0-3)24_(0_3_0_1)2]S O,. ’

2 K
E€Kun
1
\/5[(0_1 - 0'2)2 + (O_z - 0'3)2 + (0_3 - 0-1)2]5[0_] .
By dopMyna TypTUHYM Ha3apusara acocaH AeTATHUHI MyCTaxKaMavK
LIapTUamp.

Taxpubanap wWyHM KypcaTaauku, TYPTUHUM Hasapus H6ab3n MaTtepuannap
YUYYH KaHoaTnaHapnn HaTtwxkanap bepaan. by HazapusaaH XycycaH RnacTuk
MaTepuainap YYyH TYrpyv HaTuxanap oOAvHaAW. AMMO TYPTMHYM Hazapuspa
XaM, YUYMHUYM Hazapusgarn kabu, 6aw3m bup kamumnuk 6op: yHoa bupuHumMaaH,



MaTE€PUATHUHT TY3UWINLL XYCYCUATU, UKKUHYNAAH, AT/l XAKMUHUHI 3/1aCTUK

y3rapuvnapu xmcobra onmHManaun.
CyHrTn  BakTnapja  MyCTaxKamMIMK  Ha3apusiapuHM  Xakukatra

AKMHNawTupnw coxacmpa H.H.JasmaeHkos, b.A. dpunamaH Ba WN.N.TapaceHko
Kabu OIMMNAPHUHI KWAFaH Uwiapuy ANKKaTra casoBopamvp.

7. CWITXALL.

Cod cmnxuw

Arap 3nacTuk cTepXeHAAH MabayM KUSIUKAaru Tekucnuknap bunad
Kecmb axpaTtunraH KybHUHI TOMOHMapura Gakat ypuHMA KydynaHWULNAP
TabCUP KWACA, KYOHWHI OyHAAW TeKMUC Ky4yNnaHWW XOonaTu cog Cu/mKuL
Aenvnaan. Tekuc KyuynaHuw xonatunaa bynraH crepxeHpaH b6bup
aneMeHTap Kyb 3appava axpartamus. by KyOHUHI ToMOHANapu bow w3anap
b6ynnb, 6y lo3anapra uyy3yBuM Ba CUKYBYM OOW HOPMAnN KyuynaHuwnap
TabCUP KWAraH AeNnunkK, SbHU o1 =-c3=c OY/ICKH.
o=0 JHIr KaTTa ypuHMa Kyuynap bow to3anap
D bunaH 45° Ba 135° Oypuyak XOoCUn KuaraH

l03anapaa BYXXyAra KenuwnHu bunamms.

TeKWwnprnaétraH Xycycum XON  Y4YyH
g3=0 by xunparu r3anappa bynaauraH ypvHma Ba
< Hopman Kyy/laHuLwnap Kynnaaru
hopMynanappaH Tonunagu:

Tmax=Ta=45=(01-03)/2=(0-(-0))/2=0

/j\//z Jemak o1=-o3=oc=7 bynaanm,
«—— HOPMaJ KyuylaHUWAap 3ca Kynmaarmia
TONWNaAw:

G,=61-C052450+53-5iN2450=g-(\2/
2)2+(-0)-(N22)2=0
cp=0C0521359+(-5-5in21359)=02-52=0

LyHpan knnunb, bus TekwnpaéTraH XyCcyCcuin Xonaa cTepxeHaaH
aXpaTunraH KyoHuUHr bow w3anapu bunaH 45° bypuyak xocun Kunrau
MLKN 3neMeHTHUHI TOMOHMapura gakaT yprMHMa Ky4iaHULWIap TabCup Kunap

3KaH.
[emak, by anemeHT cod CWIKULL XonaTuaa bynaau.

Cod cmmxunwparm N'yk KOHYHMU.

KybHuHr AD, BCTOMOHNnapu 6ow KyynaHuwnap TabcupupaH

yy3nnaamu.

JIB, CD ToMOHNapu 3ca bow KyynaHuwnap Tabcupupa CUKunaau.
YHUHI abCONIOT UYy3MnuMW EKN CUKUAULWAAPKU abCconloT KUAMAT XUxaTtunaaH




TeHr bynaaw.

Al=¢g1l=r2l/

KLMN 3nemeHT cumkmnb KiLiMiN; poM6 wakanHm
onaaw. NedbopmaunspaH narapurn KLM tyrpun bypuak KiLiM;
yTMmac bypyakka annaHaam, by bypyaknapHUHI anmpMacu CUKMLW bypyaru
bynaaun.

KiLiMi- w2 =y
KiLiO=w4+y2

LLlaknpaH 6y 6ypyakHUHI TAHMEHCUHW aHUKNANMKS.

tgirn/4 + /2)=Ki10 / OL;=(1/2+A1/2)/(1/2-A1/2)=(1+A1/1)/
(1-A1/1) =(1+¢&1)/ (1-€1) =1+¢&1

Bypuak Xyaa Kuumk bynraHnurunpaH tgy ~y neb onca bynagu. tg(n/4
+v/2) =tg(m/4) + tgly/2) / (1 - tgn/4)-tgy/2)) = = l+y/2

TEHIr/TAMAHWHI YHI TOMOHJIAPUHW TeHrnawTupcak I +g,=1+y/2

OyHpaH g, =v/2

TekwnpunaétraH XO0N TeKUC KydnaHUW Xonatu OynraHnurupaaH Hucowuii
yy3unuw bunaH 6ow KyynaHuwnap opacmparu O60rnaHuWHM ymymnawraH [yk
KOHYHUAAH TONULWKUMU3 MYMKUH:

g =1/E - (o1 —ud3) = 1/E - [o- u(-c)] = o - (1+un) /E

/2 = (1+n)oc /E
u — lyaccoH Koad)chLa(meHTM a

Co¢p cmnxkuwpa o=t ra acocaH v/2 = (1+p)-t / E ékn
y3rapmac mukuop t= £ / 2-(1+u) Hn G bunan benrmnacak
=Gy

by <dopmynara co¢p cumknwaarn [yk KOHyHu pDewunagun.
G cnmknwaarn 3nacTMKIMK Moaynu.

Cnnxuwgary pyxcaT 3TUAraH Ky41aHuL.

CUMXALL YYYH PYXCaT 3TWIraH Ky4laHUL MYCTaxKaMAUKHUHT MKKUHYMK,
YYNHUM Ba TYPTUHUYM HaA3apuanapu acocmaa Tonunagu. bupuHum Hasapws
o1=om/K ékn c1<[o]

MKKMHYM Ha3apusara MyBOUK;
[c]>2oc1—pos=1t+put=1t(1+p)

arap nynat yyyH p = 0,3 pneb oncak, y xonga CUKUAULW YYYH
pyxcaT 3TUAraH kyuynavuw [/= 0, 77 [5] bynaaw.

YUnHuun Hasapuara myeobuk [c/>oc1—-o3=1t—(—-1)=21
[t]=0,5[o]

TypTl/l HYMN Ha3apuiara K)?pa

\[%4l(61-62" (0169 +(020"] <[]



KU

\ A0/ H (e 00+ < [o]
byHAaH 312 < [o]
V3 <[o]
[t]=0,57 [o]

8. TEKNC KECMM KO3AJTAPUHWNHT TEOMETPUK
XAPAKTEPUCTUKACHW.

bpychapHuHr 6ypanuw Ba 3ruavw  agedopmauuacuHu  xamaa
Ky4laHUWHM TeKWUpuwaa YHUHr MyCTaxKamMauk Eku OUKPAUruHU
KeCMM 1031 3Mac, bankum yHAaH Kypa Mypakkabpok bynraH reomeTpuk
XapPaKTepUCTUKACKM aHuknanan. TeKUC KecuM to3alTapuHUHE  ByHaan
reOMeTPUK XapakTepucTukanapu kynmaarmnapaan nbopar.

1. TEeKMC KeCUM I03UTAPUHUHT YKKA HUCDAaTaH CTaTUK MOMEHT/Iapu.

2. Teknc Kkecmm O31aPUHUHT HepUuna MOMEHT/1Iapu.

TeKkuc kecum 103a1apPUHNHI CTATUK MOMEHT/IapU.

Teknc Kecum 13acuiaH axpaTuiraH 3/1eMeHTap to3avya bunaH wy
l03a4yagaH OY ykurada bynraH opanvkaap opacuaaru kynawtmanap
NMUFUHONCU TEKUC KecuM to3aHUHr OY yKura HucbaTaH CTaTUK MOMEHTU



neb atanagu.
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Sy=JazdA M)
z|
dA OZ ykura HucbataH Sy=/azdA (2)
A .
z dopMynagaH KypUHaOMKU YNYOBUM CM3. Yy
: CraTuk MOMEHT
y XMcobnaHaauraH ykaapHu Bamatura

Kapab, ynap maHduin, mycbat Ba 0 bynaaw.
Arap TEKMC KeCUM t03aCh OrMP/IK MapKasUHUHI KoopAMHaTaNapy Mabiym
bynca, y xonga by 103aHMHI CTaTUK MOMEHTNapu Kynnaarmya
nponanaHaau:

S:=A-Zc

S:=A-Yc (3)

by cdopmynagaH kKynmparm xynoca kKenumb uukaau: Tekuc Kecum
ro3a/1apu—-HUHI Y3 Mapkasuv ykzaapura HucbataH Cratmk MOMEHT/Iapu
HoOJIra TeHrAup.

Arap 6upop KECUMHUHI CTAaTUK MOMEHTM Ba 103acu MabsyM bynca,
Yy X042 KeCUM MapKa3UHUHI KOOpAMHATANAPU Kynnaarnda Tonunaau.

YC - Sz/A

Zc=5y/A (4)
Arap Mypakkab Tekuc kKecum to3acu bepunraH bynca, y xonaa, by
KECUM OFUPAMK MapPKasMHWHI KOoOopAMHaTanapu Ba io3alapyu MabiyM
bynraH bup kaHya oaaumi Wwaknnapra 6ynmb obopunaau.

Z
- o l ,'I \“‘\ ,’1
LY 1 Fa . ~.
Voo -
[
13
v
Z; A
FF "\
22 JI.f \‘
! \
Z31—} '.,‘;\,\‘-{..\_ 5
(& Y3 y
Vi
Ye=(A1Y1+A2Y 24 AR/ A1+ A2+, A= 2 AY 1D 4, 5)
i=1 i=1

Ze=(A1Z1+AcZ2+ ..+ AnZn) /(A1 A0+ .. An)= D AZ D A



byHpa: Aj, A.,... An — ANpPUM LWAKIAPHUHT H03anapu;
Yi, Yo,... Yn 21, Z2,... Zn  — MApPKa3NapHWUHI
KoopAnHaTanapu.

TeKknc KkecuM r03a1apPUHNHI MHEPLIMA MOMEHT/IAPU.

Kecum to3acmpaH axpatuiaraH xamma 3n1eMeHTap t3adanap ynapHUHr
YKNap opavkaapu Keaapartiapura KynamTManapuUHUHE UAFUHAUCK LYy
KECMM H3aCUHUHI YK MHEpLIMA MOMeHTNIapu Aeb aTanaau.

4

Jy=Iaz2dA  J.=/a)2dA, (6)

A [ Ymuon  CM4
P b4
KecuM to3acmpaH akpaTuiraH xamma
0 yINeMeHTap l03a4anapHuHT
Ly  koopavHaTanap bowmurava 6ynran

opaIMK1Iapy KBagparnapura
KYNanTMaIAPUHUHT MMFUHANUCK KYTO (NONsp) nHepLms MOMEHT napu
genvnagn.

Jp = JAP2dA, YHOBU CM? (7)

P HUHT KnnumatuHm OY Ba OZ koopAnHaTanap opkanu
ngoapananmms.

p? = Y2+22
y xonaa Jp = ap2dA = [a(y2+22)dA = [ay2dA + Jaz2dA
(6) bopmynara 6uHoaH Jp=Jy+): (8)



Kecum 103acmpaH axpatwiraH xamma 3/7eMeHTap t03avyalapUHUHE
KOOpAMHATA ykaapura bynraH opanuknapura KynanTMalapUHUHT MNFUHANCK
LY KECMM HO3UHMHI MapKa3aaH Kounpma MHepums MOMEHTU Aennnagu.

9. BYPAJIULL.

Acocun TywyH4yanap. bypoB4nM MOMEHT.

LIMNAMHAPUK CTEPXKEHHUHT BUP YUMHU MaxKamnab, UKKUHUYN YYUHUHT
KYHOQNAHT Kecumura xy®T Kyd TabCcup 3TTUPUICA CTEp)KeHb bypanagu.
TabCup STTUPUATAH XY(dT Kyd MOMEHTU BypOBYM MOMEHT Bynaau.

BypanraH CTEpXEeHHWHr  UcTanraH kecumugarn OypoBumn

MOMEHTHM TONMLLIAA Kecull MeToaBaaH dovaanaHunagu.

BypoBuu MOMEHTHWHI
N QT ® T uwopanap =OMaacUHM
NI o i Ts yingarnya TaHnanmMms:  Kecum
\ TapadpaH =apanraHaa TawdA
O OypoBYM MOMEHT BanHu coat
T, T Tq CTpernkacu wapakatm
nyHanuwumra KapLum
— T T = (T annaHtupca mycbar dynaau.
REREE
T5 “:-T3+T2
arﬁopa Ts T5;=9550 M/n, u-m

T’WMHE]]]]IHI[[‘ T2

BanuuHr Gypanunpiard MycTaXKaMJIMK IIapTH.




7P /16 = Tomax / [t];  d 23] 1675/ 7 [1]

B Co.
o A M i
Pia Pea

BannapHuHr 6ypanuii 6ypyarvMHUHI 3MopacuHn Ynsui.,

BanHuHr ysyHacu Oynnab Oypanuw OypyYarvHuHI y3rapuul
=OHYHUHW BunNuw Ma=caguaa wy OypyakHUHT 3nopacu Ynsnnagu.
MacanaH. T,=1-10*H-m, T>=3-10% H-m, T3=2-10" H-m.
Bypanuw 6ypyarn o= T6 - 1/G-Jp

by epoa: G - Oypanuwaaru anacTuKIMK Mogynu

Jp - MHEpUUSA MOMEHTH



_Jp :ﬂ'd4/32

bypanuw 6ypuyarn 3npacMHU YyM3nw YY4YH OUpop HykTaparu, macanaH, A
HykTagarm KeCcUMHWU Ky3Fonmac aeb cdapa3 kunamus. A Kecumra
HucbaTaH B kKeCcMMHWHr  bypanuw  bypuyarmHu  Tonamu3.  AB

YYaCTKaHMHI bypanui bypuyarmHuM Kecumnapaa xocun oynraH éyposun Te=1-
104 H-M MOMEHT TabCUPUAAH aHUKIAHAOM.

©BA =Ts - 1AB/ G - Jp

IHaun B kecuMmra HucbaTaH C KECUMHUHI bypanui bypyarmHn Tonamms.

pc8 =T -1cB/ G - Jp

byHAaa T6"'=2-10% H-M.

B kecuM Ky3ronysuu bynraHnurnpgadH C KeCUMHUHT A Kecumra HucbaTtaH
bypanuw bypuaru Kyinuaaruda bynaau:

(PCA=QBATQCB=T;* 1AB/G+J,-T6"* 1c8/ G+,

10. rninu

bpycnap kynuHya y3 yKuAaH YTyBYM BUpPOp TeKUcnmkaa €traH xydT
Kyunap Tabcupuaa bynagu. byHaan kyunap Tabcupupa OpyCHUHT TYFPU YM3UKOM
FeEOMETPUK YKW 3rpM uYM3mMKKa aunaHagu. byHpam pedopmaums sruanw
Aenvnaan.

Srunuwira KapLuWnmK Kypcatysum bpycnap basika neb atanagw.

banka kecummpa xocun bynaauraH 3ypukuLL KyuyapuHU aHUKAALW YYYH
Kecuw metoamaaH ponpganaHamms.

bankara KynmunraH lKnap yHUHr CUMMETPUS Tekucaurnga érca
OyHAAWN Arunuwra Tekmc Iruvi nevnnagn. AKC xonaa bankaaa KuiLwmk
3ruavw copmp bynaan.

basika TagsHYIAPUHUHI XUIAPW.

Tekncink cuctemacura omg, banka TasHuynapu yd xun bynagu.
1. LWapHmpnu Ky3FanyBYaH TasHY.

2. Ky3ronmac wapHupam TasHu.

3. Knctmpmb mMaxkamnaHraH TasHu.
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Arap 6anka dakaTt 6up yunm bunaH KUCTMpununb mMaxkamnaHraH
bynca, byHaan banka koHcosn pevnnaaun. bankanapHuHr TasH4Y opanuru
rnponéT peb atanaaw.

Arap basnkaHVMHI TasHY peakumsnapu Gakat crtaTvka TeHrnamanapm
bunaH Tonunca, byHaan bankanap cratuk aHuk basikasap nenvnnaaun.

Arap HOMabiyMm peakuusnap coHu wy banka ydyyH no3mm bynraH
CTAaTUK TeHrnamasap COHWAAH opTUDO KeTca, y xonaa bankanap cratuk
aHUKMac bankanap pewvnapgu. byHpan 6ankanapHUHr peakuuanapuHm
TOMULW YYyH KyWIMM4ya TeHrnamanap (aedopmMaums TeHrnamanapu) Tysuu
no3um bynagu.

TadgHy peakUMaNapuHU aHUKALL.

CTaTnk aHwuK 6an|<anapHV|Hr TadH4Y peakuyunanapmHmn Tonuwaa
CTATUKAHWUHIT MYBO3aHAT TeHMNTaMaJ1apuaaH CI)OVILI,EU'IEIH nnagun.

2X=0;, XY=0, XMa=0

bankagaru 3ypuKULL KYYIAPUHU TOMULI. DIYBYM MOMEHT Ba KECYBYM

Ky4.
B . bankaHn mn TekUchuMk bunaH kecuo,
mi KONraH 4an KWUCMWHWHI MyBO3aHaTWUHU
i Tekwunpammns.  bankaHuHr  kecumura
—— F | Tawnab tobopunraH KUCMUHUHI
TabCMPVMHM  AIMALITUPYBYM  KYUJTapHY
A KysMu3; by Kyuynap kecumparu 3ypukui
Kyynapura 3KBMBANEHT bynaau




3YypUKULW Kydnapu ymMyMun xonaa bup 6ow Bektop R bunaH bup
MOMeHT My naH nbopar.

byHAa Mx — KydynapHMHI KecMMm Mapkasura Kyuuwpaa xocun bynraH
XY®DT Kyd MOMEHTNAPUHUHI anrebpank MUrMHANUCK €KW SryBYN MOMEHT
neb artanaau. bow BekTOop R HU BepTukan Q Ba ropusoHTan Ny
Kyu/iapra axparamus.

Q - kecyBYM Ky4, NX— byviziama Kyy pevannagu.

By KyunapHu Tonuw y4yyH GankaHWUHI KOMFaH KUCMW MyBO3aHATMHU
TeKLIMPAMMU3:

2X=Nx=0 ékn Nx=0 IMo=Ax - Fi(x-ai)-Mx = 0
sZ=-Q+A-FiI=0  Mx = Ax-Fi(x-ai)
Q=-F+A
I/Iwopaﬂap Kouagacu.
I S (o Qb
:’ ‘_,g_, ::‘ﬁ A P s
T ol
;l ()

JryBYnm MOMEHT, KeCyBYM Ba byrnama KyudnapHUHr banka yku
bynnab y3rapuwmnHn  KypcaTyBiM  rpaduk  YNAPHUHT
3mopa/7ap14 Aenvnaan.

L e Mwucon.

AR e L bepunran:

e 6 F1=4T, F,=3T.

|H |||] ||“|u aZZM, b:5M, c=3Mm

WHMWN M Ba Q niopanapu
KYPWICUH.

Eunw: M, = Fa+F,(a+b)-B1=0

Fa+F,(a+b) 4-8+3-7
1 10

B=

=29T
M, =A4-1-F -(b+c)-F,-c=0

F-(b+c)+F,-c_ 4-8+3-3
1 10
X2 =A+B+F -F,=41+29-4-3=0
1 -yyacTka: 0<Xji<a
Mx1=A-X; x1=0; Mx1=0
Xi=a, Mx'=A-a=4,1-2=8,2
2- yyacTtka: 0<x2<b

A= — 41T



Mx2=A (a+x2)-F1 -(x2); Xx2=0; Mx2=A -a =412 =8,2 T-m.
X2=b; Mx2=A -(a+B)-F1 -b = 4, [(2+5)-
4.5=8,7 7m 3- yyacTka: 0 <x3<cC

Mx3=Bx3; xX3=0; M3 =0.
X3=c; M3=B-c = 2,9-3=8.7 T-m
1-1 Kecnm yuyH: Qx' = A =4,1T=4,1-10% H.
2—2 Ke€CUM YUYYH: Qx2 =A-Fi1=4,1-4=0,1T7=103H.
3-3 KeCUuM yuyH: Q\° = -B= 2,917 =2,9- 10% H.
Q3 =A-Fi-F>2=4,1-4-3 =-2,917=-2.910¢ H.

OryB4M MOMEHT, KeCyBYM Kyd Ba EMUAraH Ky4 WHTEHCUBIAUCU
opacuaa anddepeHumnans bornaHuwaap.

dx Y3yHAuKAarv 6mp aneMeHTHU axpaTunb
2 x onamu3. KecunraH aneMeHTHUHI Yan KyHAaanaHr
;)F\ s kecmura baslkaHMHI Tawnab tobopwunraH
KUCMJTAPUHUHI TabCUPUHN MycbaT KecyBuu
Kyd QxBa MycbaT aryBim  MOMeHT My
bunaH  benrmnanmms. AKpaTwiraH  3/1eMeHTHUHI  YHr
TOMOHWAAH KYH O aJ1aHTI™ KecmMmura M +d Mx
BA Qx + d Qx 3ypUKULL Kyuynapu TabCup Kunaau. AxpaTuirad
3NeMeHT XaMMa Kyuaap Tabcupuaa MyBo3aHaTAad TypaAu. YHra Tabcup
KWNIraH KY4w1apHUHI  BepTUKan  YKKa  TyWMPWIraH
NPOEeKUUSANAPUHM  HOMra TEHrNaWTUpPamMm3:
>Z=0
Qx-qdx—(Qx+dQx)=0; dQx=-qdx
by TeHrnamagaH kynnaarv nchogaHu xocun
KWNamms:

dQx/dx = -q (1)

JleMak, KecyBYM KyuypaH abcumcca x bymmya onMHraH GUPUHYM
X0Cuna EéMNAraH oK MHTEHCUBIUITMHUHE TeCcKapu uwopa bunaH onHraH
KMAMATUIA TEHrAMP.

NKKWHYM MyBO3aHaT TeHrNMaMacuHu é3aMus.

bapua Kyynap 6y 3/M€MEHTHUHI YHI TOMOHWUAArU KEeCUMHWHI
OFUP/INK MapKa3ura HucbaTtaH O/IMHraH MOMEHTNap WUrMHAUCUHU HOMra

TeHrnawTnpamms.
>Me =Mx + Qxdx-qgdx-dx/2-(Mx + dMx)=0 dMx=Qxdx-q-(dx)/2

6y wndopaHUHI YHI TOMOHWAArN WKKUHYM Xahd YeKCU3 KUYMK COH

oynraHnnru

YUYYH YHU 3bTUBOpra onmanmms. dMx / dx = Qx (2)
AbHU, 3ryBYM MOMeEHTAAH X abcumcca yKu O6ynmya oOnmMHraH

OMPUHUYM XOCKMNA TEKWNPUIAETTaH KECMMAArUN KECYBUM Kyura TEHFAMUP.
Arap Qx HUHr kunmatmHu (1) dopmynara Kyucak, Kymmaaru

nponaHm
o/laMu3: d2Msx/dx2=dQx/dx=—qg (3)



AbHU, 3ryBYN MOMeEHTAAH Xx abcumcca yku 6ynmya oOnMHraH
NKKUHYM XOCUNA EMNNAETIaH Kydy MHTEHCUBAUIUAIA TEHIAMNP.

by auddepeHumnan 6ornaHuwnap 3ryB4Mm MOMEHT Ba 3rYBUM Kyuy
3MOPAIAPUHN YN3NLLAA BA YIAPHUN TEKWMPULLAA MyXMM axamusaTra ara.

1. dMx / dx = dQx HWHI reoOMeTPUK MabHOCU LWYKKU, y Mx
3MPaCUHU  YerapasioBun 3rpu  UYM3nMkKKa YTKa3WIraH YPUHMAHWUHT
abcunccanap yku bunaH Xocun KunraH OypyarMHUHI TeHrnamacuHU
ndopanaraHn yyyH HonAaH KatTa, AbHU Qx = tga > 0 bynraHpa
TerMwnaum yyacTkaga 3ryBYM MOMEHT Kamasagu. AKcuMHuYa, Qx < 0
6ynraH yyactkaga 3ryBYm MOMEHT KaTTanawaaun. Arap Qx AaH yTuo,
y3 uwopacuuun (+) aaH (-) ra yraptupca, by HyKTaza 3ryBYm MOMEHT
MaKcMMyM, uwopacu (-) aaH (+) ra ysrapca MuMHUMYm bynaau. Arap
TekWwunpunaéTtraH yyactkaga Qx = 0 bynca Mx = const bynaaw.

2. bankaHn dQx / dx = g = 0, abHNU Qx= const bynraH
yyacTtkanapaa Qx HWHI 3mwopacu abcuuccanap ykura napannen
MyHaNraH TYrpu 4ymsuk, Mx HUHI 3Mopacy 3ca oFMa Tyrpu Yusunk bunaH
yerapanaHagm.

3. bankaHUHI TeKMC éNnnraH lkKnap KyuunraH yyactkanapupga
Qx HUWHr 3npacn abcuuccanap ykura orFma bynraH Tyrpu umsuk, My
HWUHI 3MOpacK 3ca KBaapaTuk napadbona énm bunaH YyerapanaHagm.

a) TYNNaHraH Ky4 KYMunraH kecumnapaaH Qx HUHI 3nopacu wy
Ky4 MUKAOPW KaZap cakpanaun. My HUHT 3nopacuaary oFMa Yn3uk CUHaam.

6) KUCTUPMO MaxKaMNlaHraH TasHYIApPAA KECYBUYM Kyd WY TasHYHUHT
peakuus Kyuyura, aryBum MOMEHT 3Ca WY TasHYHUHI peakL s MOMEeHTUra

TeHr bynaam.

11. BAJIKATAPHUHT  CAJIKWINTUA BA KECUMJIAPHUHT
AVNIAHULL BYPYATU

Laknaa 6up yun bunaH maxkamnaHraH Ba 3pKuUH yuyura P kyd
KYWUNraH 6aIkaHMHE 3ruiraH YKu KaTtanawTmupub KypcaTuiraH.

, / p bankaHWHr  MaxkamnaHraH  yyupaH  x
z X Macodaaa TypraH KyHAQIaHT KeCUMHWHI Orupnuk
' 10 ELX Mapkasm O BepTuKan umsuk bynmnya O; HykTara, B

; 61_4\8 . _3ca B; HyKTara Kyyaam.

i % bankaHMHr KyHAANaHr KecMmuaa OrupukK
MapKasMHMHI Banka Yykura TUK WyHanuwaa
KYUYMLLW

bankaHMHr Wy kKecumparu cankuaurun pennnagn. CankunukHu Zz
xaphun bunan benrvnanmmi. banka arunraHpa YHUHr TeKUC KyHOANaHr
KeCMM 103acu Tekucaurmda Konmb, cakat aBBairM Xxonatura HucbaTaH
annaHagu. Xap bup KeCMMHUHI aBBa/IrKM BasuAaTUra HUcbaTtaH bypunuuw
bypuaru 0 Wy KeCUMHUHI aniaHnil bypyary pennnapu.



A
zh ﬁ lP by 0 bypuyak Wy HyKTapaH
B

6anKaHUHI arunraH yKura
YTKa3uiraH ypuHMaHUHr abcumcca

x‘i\ Y
) B; YK bunaH Ty3sraH bypuarura

S : TEHraup.
P KoopauHaTanap OOLNHK
Y 0 B,z A x bankaHWHr 4an yuura Kyinb abcuucca
/ 6 ¢ > yKUra yHr TOMOHra banka yku 6ynnab
’ X 5 WyHantupammn3. by xoma 6ankaHuWHr
/ 3rWraH YKUHUHI TeHrMamMacu Kynmaarmda
< = ndoganaHaau.
= = (<) 1)

MaTemaTukagaH MabnyMKu z=f (x) 3rpu uYm3mMkka YTKasuaraH
YPUHMaHUHI abcumnccanap yku bmunaH xocun KunraH

bypyaru Kynuaarunya: tgo = dz / dx (2)

AManga 6ankaHUHE CAIKUIUIU YHUHT Y3YHAUIUra HUcbaTaH xyna
KWYMK MUKAOP bynraHnurnaad opartaa 10 aaH kartra bynmanaun. AwvHu
tgd = 0 peb onuw MyMKWH.

0= dz/dx=2’ (3)
AbHU, KECUMHUHI ainaHuw bypyarn wy KecuMmaaru CcankunukgaH x

6Yynmya ONMHIraH xocunara TeHr.
Cod armnmwHM 3ryBYn MOMEHT OpKan ndoaananmMms:

z" = +Mx/E Jyp (4)
ABBaITM AnddepeHuman boFnaHNWNAPHU CONULLITUPCAK:

(0=2"
+M= EJyz"
) Q= dMx/dx=(E Jy z")’ )
97 dQx/dx =d2Mx /dx? =(E Jyz")"

(4) bopMynagaH cankunuk TeHrnamacu (1) HM YNKAPULL YYYH YHMU
MKKM MapTa MHTerpannaw so3uM. IryBuM MOMeHT My abcumcca X HUHT
DYHKUMACMANP, WYHUHT YYYH (4) HWU MHTErpalanmms.

EJ)z :/dex+C
AHa bup 6op uHTerpannanmMm3

EJ)z = /dx/ Mxdx +Cx + D
LyHpam Kunmb, KECUMHUHI annaHuL bypuyary yuyH:



Qe=1/EJy- [/ Medx+C ] (6)

Cankunuk yuyn: z =1 /EJy-/dx /dex+Cx+d (7)
by epaa nxtuépun yrapmac C Ba D COHNAPHUHI KMnUMaTnapu banka
YYTAPUHUHT TUPAJTULL WIAPTAAPUAAH, AbAXU MACAIAHUHT Yerapa WapTuaaH

dbonpanaHnb Tonunagn.
A P 2l X g
X .
A ) ) X A [.,‘*I’__lflf““ RIRRARAY' B

7 N TR "z / T
x=0 X =0 ga za=o0
Qu=24"=0 X =1 ga zg=0
Za=0

YHuepcan opmyna.

Arap 6anka UWKKMTA YyyacTkagaH wubopaTt 6ynca, WKkuTa
AnddepeHuman TeHrnama Ty3ul Kepak, UXTUEPUIA y3rapMac COHNApHU
TOMMLW YYyH 3Ca TypTTa aarebpavk TeHrnamaaap CUCTEMACUHU
buprannkaa ednil Kepak.

Arap 6anka n yyacTkagaH mbopar bynca, y xonaa 2n 1a UXTUEPUNA
y3rap-Mac COH X0ocun bynaau, ynapHu TONUwW y4yyH 3ca 2n Ta anrebpauk
TeHrnaMaHu bupranvkaa edvwra TyFpu Kenagu. by aca kyn mexHar
Tanab kunaan. Maxcyc WynnapHuM  Tatouk  KUAub,  UXTUEpPUN
y3rapMacslapHUHI COHMHW ydyacTKanap COHW KaHya bynuwura kapamamn
MKKUTAra KenTupuw MymKuH. by nynnap kynunaarumnapgan nbopar:

1. bapya y4yacTKanapHUHI 3ryBYM MOMEHT TeHr/iaManapuHu

KeECUMHWUHI 6|/|p TOMOHUAAH, AbHWU KOOpAWHAaTAaNAp bown 6bunax
Ternwnm Kecumm opacmpaa KomnawraH TaLlKm KydynapdaH Ty3aMn3.

JryBYM MOMEHT TeHIrlaMacura KupraH Kaecaap uumaaru xaganapHu
NHTerpainalwaa KaBcoiapHu o4mManmMms.
3. Arap 6ankara Xxy®dT Ky4 TabCupu KynuunraH bynca, aryBYm MOMEHT

TeHr-namacmra KupraH 0y XydbT Kyd xaaAuHu (x-a)° OuHoMUra
KynauTupamms, YyHKuM Oy O6uMHOM 1 ra TeHr OynraHum yuyH XydhT Kyd

KunmaTura xanan bepmanam.

4. Arap TeKuUC EénmnraH KK OaNKaHMHI OXUPru yyura eTmaraH
bynca, yHM bafkaHUHI oxXMpurada 4aBoM STTMPAMU3.
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by xonpa 6ankaHUHI MyBO3aHATUHK By3Mac/IMK yuyH basikara AaBOM
3TTUPUNITAH €UUNTraH KK UHTEHCUBAUIU g ra TeHr Ba yHra Teckapu
NYHANraH g IOKHM Ternwnmn macodara Kysamms.

X2 o

Z 14 q
XI M 4 WM ANAMNARN,
= [l RO A AR AR N X

0 R T

a - Y MY VY M

h q
X3

Xs

DHAM Waknpa KypcatunraH OankaHWHr XamMma YydyacTkanapu YydyH
loKOpMAa auTUATaHNAPHKU 3bTUOOPra 01nb, 3ryBYM MOMEHT TEHIaManapuHm
Ty3amu3.

1 -yyacTka yuyH M;=0

2-Y4acTKa Y4YyH MZ2=M(x3-a)°

3-yyacTKa y4yH M3= M(x3-a)0+P(x3-b)

4-yyacTKa YYyH M3z=M(x4-a)0+P(xs-b)+q(x4-c)22

JHAM 5 Ta yvacTtka ydyyH aunddepeHuman TeHrnamanapHu (4)
dbopmynara acocnaHub Tysamus.

1- yyacTtka yuyH EJ,z;=0

2- yyactka ydyH EJ,z,"= M(x»>-a)°

3- yyacTKa y4YyH E)yz3"'= M(x3-a)°+P(x3-b)

4-yyacTKa y4YyH E)yz4"’= M(x4-a)°+P(x4-b)+q(x4-c)22

5- yyactka yuyyH Efyzs= M(xs-a)0+P(xs-b)+q(x5-c)?/2-q(xs-d)?/2
By TeHrnamanapHuHE Xap BUPUHN UHTerpaiinanmMms.

1-yyacTka y4yH Elyzi’= EJ,01=Ci

2-y4yacTKa y4yH E)yz>’= EJ,02=M(x2-a)+c:

3- yyacTtka yuyyH Efyzs'= E}03= M(x3-a)+P(x3-b)?/2+c3

4- yyacTtka yuyH ENZs’'=EJ,04= M(x4-a)+P(xs-b) 2/2+q(x4-c)3/6+CH4
5- yyacTtka yyyH EJ,z5’=EJ,05= M(xs5-a)+P(x5-b)?/2+q(x5-c)3/6 -
q(x5-d)3/6+Cs
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bynap xap KauWcu ydacTka KeCUMWHUHI aunaHuw  bypuyaru
TeHrnamanapuamp. dHa  O6up  mapta  uHTerpainab  cankuaunk

TeHrnaMaslapuHmM X0Cun Knnamus.
1-yyactka E/yzi=Cix1+D;
2-yJyacTtka Efyz> = M(x2-a)?/2+Cox2+D;

3-yyacTka EfyZ3= M(x3-a)?/2 + P(x3-bF/6 + C3x3 + O3

4-yyacTtka Elyzs= M(xs-a)?/2 + P(x4-b}V6 + q(xa-c)*/24 + Caxs + D4
5-yyactka Elyzs= M(xs5-a)’/2+ P(xs-bl26+ q(xs-c)f/24-q(xs-d)?/24 +
Csxs + Ds

NHTerpannawpaH xocun bynraH yHTa UXTUEPUMN Y3rapmMac COHHMU
TOMWULW YYYH Kynnaaru waptiapaaH doraanaHamms.

1.x; =X>=a bynraHpa z1 =z2 Ba 2Z1'=22

2.X>=x3=>b bynraHpa z>=z3 Ba Zz2'= 1273

3. X3 =X4=C bynraHpa z3 =z4 Ba Z3'=z4

4. x4 = x5 =d bynraHpa z4=2zs5 Ba Z4 = Z5

by wapTnapHu tokopuaaru TeHrnamanapra Kymmb KynuparunapHu
TOMamms:

C/—C>—C3=C4+—Cs D =D>=Ds—D4—Ds

WyHpan Kunmb YHTa UXTUEPMA Yy3rapmMac COH YypHura dakar
NKKUTA UXTUEpPUIN y3rapmac coH CBa D konaau. by umkkuTa y3rapmac
COHHM  KyuWmparu Mynoxasasiap €pgamumaa aHuknammmi.  banka
KoopauHaTanap 6bowuaa 6GownaHFMy annaHuw  Bypyarm 0o Ba
bownaHrny cankunuk fo ra ara 6yncMH gesannuk. Y xonpa oupuHun
yyacTka TeHrnamanapuaaH x=0 yuyH ywby ndoganapHu onamus.

EJ,Bo = Ci EJyfo = D;

by y3rapmac COHNapHWHI KWWAMATNApPUHM OelwnHYN YYaCTKAHUHT
TEeHrnamacura Kymmb, Xamma xungaru Kydnap WWTUPOK 3TraH YMyMUW
TEHrIAMaHU XOCWU/T KMNamms:
zx=Ffo + Oox + 1 / (E)y) - [M (x-a)’/2 + P(x-b)3/6 + q(x-c)?/24 - q(x-
d)t/24]
by TeHrnamaHu é3raHga x octmaaru 5 Hu Tywupub Konanpank, YyHKu
3HAN Oy TEHrNAMAHWUHI MablyM XaaJlapuHU Tamwab, nctaaraH ydacrtka
YUYYH é31L MYMKWUH. Arap bankara Tabcup KunaraH kyunap bup kaHua
TaKpOp/IaHCa, Y X0NAa IKopuaarn TeHrnamMaiapHy Kyumaarmdya €é3amMms:
zx=Ffo + Oox + 1 / (E)y) - DM (x-a)?/2 +3 P(x-b)3/6 +3 q(x-c)*/24 -

2q(x-d)?/24] (8)
OyHAaH bup MapTa XoCuia ONMHCA, KECUMHUHT ailaHuLW bypuyaru

TeHrN1aMaCn YnKaagu.

0=z"=600+1 / (E)y) - [XM(x-a)+2P(x-b)?/2+2q(x-c)?/ +2q(x-d)> 6] 9)



(8) Ba (9) hopmynanap yHmuBepcas TeHrnamanap Aeinnaan.

Arap OankaHWUHr KoopAuHaTanap bowwuaarn ydum KUCTMPKUO
MaxkamnaHraH 6ynca, y xonga YHWBepCan TeHrnamaHuHr fop Ba O
Xaanapu Honra TeHr bynaau. Arap opaun banka bynca €kuv YHUHE YHr
TOMOHMAA KOHConuM bynca, koopauHatanap bowwuparu TasHypa fo=0
bynagn, 6p 3ca YHr TasHYHUHT CAIKUAMKNAPWU HOMFA TEHMUK WAPTUAAH
aHMK/1laHaaW.

12. MYPAKKAB KAPLLUNJIUK. (MYPAKKAb JEGOPMAL|NA).

Yy3unuiw Ekm CUKUNLL, CUIDKALL, BypanLl Ba 3rujinL
aepopmaunanapuv bup BaKkTaa TabCcup KWINLLIN MyMKUH.

5x=0  SM,=0
Sy=0  5M,=0
5220 IM,=0

N - byviiama Kyd, y CTEPKEHHM 4y3aamn EKN CUKAAMN.
AY, <2 KecyBYu KyY, y CTEPIKEHHUHI 6UpP KUCMUHU MKKUHYMN
Kncmura

HucbartaH cnwnKkuTaaun.

T (Mx Ba M2) — CTpPeXEeHHUHIr KyaaZaHI Kecum ro3acmpaa €TraH
XKypT Kyy O6yamb, y cTepxeHHn Obypavan. YHra OypoBYM MOMEHT
Aennnaam.

Mx Ba Mr - CTepXeHHUHI ropu3oHTasl Ba BepTukasna bow
Tekucnuknapaa €rraH Xy@dt Kydnap 6ynub, ynap CTePXEHHU Ly
TEKNCINKAapuAa 3raau, yaapra 3ryB4n MOMEHT AeNn1aan.

AHa WYy KOMIMOHEHTAAPAAH UKKUTACU EKU Yy4TaCu CTEePKEHHUHI
KYHAANAHI Kecumpaa XoCws1 By/ica CTepXeHb MypPakkab KapLuninkka

/3 yupauamn.

LA

IJL@._...F




b

NGNSl

Yy3uanw buaaH 3ruIniHNHE bupraavkaary TabCupu.

F 8 = N/A% My /W/<[5]

i

177777//71777

bypanuii 6unaH aruINWIHUHE BUPrannkgarn TabCcmpu.




by MacanaHm xan  Kuauwpa — Kyynap
TabCUPUHUHT MYCTaKMWUIUK NnpUHUMNnAaH
" onpgananHmb, Oypanvw Ba IruaAUWIAAH  XOCW
“bynraH  KyylaHUWNAApHW  MyCTakun  paBullaa
F TOonamms.
o =My /W, Moy = F1

M I r=Ms/ W, = Ms/ 2-W, M, = ED/2
111 e e OnAMNI KeCUMAAPHUHE MHepLMS MOMEHTAADM.

1. TyFpu TypTOYpUakK Wwakanaaru

o)

\

s
1
:
W

< KECUMUHUHI  UHEepPLN MOMEHTU.
h 14
A - y = bk / 12
b J:=bh /12

2. KBagpat waknmaaru
KECUMHWUHT MHepLUs MOMeHTH. ]
B 3.  Yubypuak lakauparu
2Bh__NY.  «ecumunnr MHepLMs MOMEHTMU.

hA3 =l J, = b3 / 36

4”ﬂOMpalﬂaKﬂMﬂaFMKECMMHMHFMHGDHMH

MOMEHTN.
J, = md /32

7

13. CUKWITAH CTEPXEHJIAPHU YCTUBOPJIUKKA
XNCOBJIALL.

KaTTuk XnucMnapHMHrMyBb3aHaTxonaTm yu xun bynagn: yctueop,
bedapk Ka HOYCTUSION




TYFPU UM3UKAM Y3YH Ba WHIMYKA CTEPXeHb KyHAanaHr
KECUMUHUHI MapKa3nra CUKYBUYM Kyd KYWWUIraH OYICUH.

F<F,

_

7 T

Arap CTepXeHHWHI KyHAANnaHr Kyynm 6unaH €H TOMOHra TypTub
obopcak, y Y3MHUHI UArapuru TYFPWU UYM3UKAM MyBO3aHaAT XxoJaTtura
AapXon kantaau. [emak CTepXeHHHI TYrpu YM3UKJIM MyBO3aHaT XO0NaTu
Xanm yCTUBOpAMP.

Arap CUKYBYM KYYHM CeKMH-ACTa owwwmpa bopcak, YHUHI TyFpu
YM3UKAM MyBO3aHaT x0JaTura KauTuw mMyauatn kamaa bopaaun. Cukysum
KYYHW SiHQ OLWMPCAK, YHUHI BUpOp KMMMATUHW TOMAMMU3KU, KYHAANAHT
Kyd 6unaH TypTub 3runraH CTepXeHb Y3MHWHI aBBarv TYrpu UU3MKIU
MYBO3aHaT X0/1aTura KauTMacgaH AHrM 3rpyu YM3UKAM WaKIra Knpaau Ba
YHUHI Oy waknm yctueop 6ynnd konagun. CUKYBYM KYYHU 3SHAU
opTTUPMO BynManam Ba Maboao HAM O3rMHA OPTTMPUICA XaM CTePXKEeHb
OyTYyHNan 3rnnnb yCTMBOPAUIMHU NYKOTaAMN.

LlyHpan kunnb crtepxkeHHUHr LaMm TyFpu uu3unkau, xXam 3rpu
UM3UKAM MYBO3aHAT XoOJiaT/apu YCTMBOP OynraH BakTra TYFpPU Kenrad
CUMKYBYM Ky4 KPUTUK Kyd Aennnagn.

CUKYBYM Kyd KPUTUK Kydra eTmaraHga cTepxeH ¢dakatr cod
CUKMUNNLITA Ba KPUTUK KMAMATrA OPpTraHUAaH KeNUH CTepXXeHb CUKUINLL
6uNaH arnauwra Kapwuink Kypcataau.

\\r « G<Gk N Fh
> < A
{ D

S

by xanka xaM KPUTUK KyydaH KeWWH CUKunuw obunaH
ArMANLWIra Kapwuink Kypcatagu.

v




TyFpn Ba TeKUC

Fki arnauwra KapLUUANK
F>F, | KypcaTyBum TyFpu
lTypT6ypan KeCMMNM

lOMKa  KOHCONb  KYM
KPUTUK KunUMaTra eT-
raHgaH KewuH 3ruauL
bunaH

KApLWIMK KypcaTagu.

[emak, cTepXeHra KYMUIraHcMKyBYM Kyd KpXKUKKYUYAaH bup Heva
MapTa KMYMK OYNINLLIN Kepak.
CuKkunraH crepxennap xaBcmns mwnawm ydyyH anbatra pyxcar
3TUAraH Kyd KPUTUK Ky4ZaH aH4Ya KUYuK bynuwmu kepak: [Pl = Pb / nyny -
YCTUBOPIMKHUHT 3XTUET KO3 D ULMEHTHN.

KpUTUK Ky4YHU aHukNAaw. dunep popmynacu.

Mapka3uin CUKWUAraH Ba rulyBYN CTEPXKEHNAPHUHT KPUTUK KYYMHMU

TOMULL MacanacuHM BupuHUM MapTa J1.onnep Hasapun xan KUaraH.
MKkkn yum 6unaH wapHuUp €EépaamMmupa  MaxKamaaHraH CTepXXeHHU
onamu3. by cTepxxXeHb MapKasunmn KynunraH P kyd 6bunaH cukunraH sa by
Kyd TabCUpPUAAH CTEPXEeHb Y3MHUHI KUYMK OUKPNUK Tekucaumruga
XyAa Xam 03 3ruaraH byncuH.Aby Xonaa CUKYBYM P Kyd Y3UHUHE
KPUTUK KumMmaTtura eTraH bynagu,
= WyTy(hannnucTepXeHb 3rpu  UYM3UKAM  MyBO3aHaT

xonatunaa éraau. x ,

LWyHpan KUnno CTepxeH
AedopmaumanaHagmraH XonaTHU  TeKlWunpamus.

a
P ! MacTKu WapHUpAM TasHYZaH x Macodaga TypraH
W\ 1" HykTa (KecuMm) yuyyH KyiiMparu TeHrnamaHu €3uL
< h y .
7% X MYMKWH: N
M =Fcz  (1)by CTePXXEHHUHT
31aCTUK YUM3NFAHWUHT

AnddepeHuman TeHrnamacuHuM é3amu3. ByHWUHr
YYYH KYHAQNAHI 3rWINWAArKM  3NaCTUK  YMBUKHUHE  auddepeuman
TeHrnamacuaaH doraanaHamms.

Eha =-M

LWaknpa TaHnaHraH kKoopAawuHaTanap cucrtemMacura acocaH (2)
(opMyna-HMHF YHI TOMOHWIa MWHYC WUWOPACUHU [y YpHUra ;T HU
ONINLL KepakK, YyHKK byrnama arunuiwpa CTeEPXKeHNAp XaMMa BaKT KUUYUK
bUKpNAnK Tekmcnuruga srunaaun. Aemak (1) Hu (2) TeHrnamara Kyumb
KYUNAArMHN XOCUN KWIamms.

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

arap ywoy



benrnnalwHn Kabyn kuncak (3) TeHrnamMa HuM Kynunaarmya é3uiu

MYMKWH:
2" =K-z=0

by auddepeHuman TeHrnamaHWHr yMymuh WHTedann b6busra
MabJiym bynraH Kynnaaru nona bunaH aHMKNaHaaw:

z =C;-sinkKx + C>-cosKx

by undopara kupraH wuxtmépunm ysrapmac C; Ba (> napHu
CTepPXeHb YYWIAPMHUHI MaXKaMITAHULL LWAapTAapuAaH aHUKIAUMIN3;

x=0 o6bynranpa z=C; -0+ C>=0 (6)
x=1 6ynca z=C;-sinKl+C>-cosKI=0

(6) HUHr 6bupuHum TeHrnamacupaH Co=0 xocun bynaau Ba
TeHrnama Kymmaaru KypuHuLra Kkenagu.

Z=Cj-sinKx (7)

(6) HUHT UKKUHYM TeHrnamacugaH C; - sinKl = 0

xocun bynaaun. by TeHrnamaga ukku xon bynunwm MmymknH Cr= 0
ékn sinkKl = 0.

BupuHumn xonpa (7) ra acocaH z = 0 6ynnb cTepXeHHUHT TYFpu
UM3UKNW  MYBO3aHAT Xxonura TyFpu Kenagu. by 3ca MacanaHuHr
Kynmnumwura 3maonp. leMak CTep>XeHHUHr 3ruiraH Wakay MyBOo3aHaTura
TYFPU KeNraH xon Kymunaarmdya ndboaganaHagun. sinKl = 0.

ByHOaH CTep)XeHHUHI KPUTUK XOonaTura XocC bynraH waptiap kenmb
ynkagu

Kl =nnékmK=nr/1 (n=1273..) (8)

CTep)XeHHUHI 3riraH YKMHUHE TeHrlaMacu Kyunaarn KypuHuLira

ara bynaau.
z=C; - sin(nrt / 1)-x (9)

(4) Ba (8) dopmynanapra acocaH KPUTUK KYYHUHI KUAMATU
Kynnaarmya émnagu.
Fk = Elmin-K2 = (n2n2 /I2) EJmin (10)

Arap n=1 b6ynca, KpUTUK KYYHUHI KUAMATK Bapya KPUTUK Kyunap
opacuiaH 3Hr KuWYuk bynub 6y amanui axamusatra 3ra. by xonpa
CTEPXKEHHUMHI 3N1aCTUK 4M3Urnm TeHrnamacn (9) ra acocaH wWyHAau

eé3nnagun.
z=Ci-sin (n/l)-x am

Fie= (N2EJmin)/I? (12)
JleMak, by X043 CTePXXEHHUHT 3ruiraH YKk 6up TYNKMHAU CUHYycouaa
ynsnrugaH nbopartamp. (12) opmyna dinep hopmMmynacu aennnagu.



14. KOBUKJIAP (MONLLJTAP).

Xap Xwun cywKnIMknap, rasnap Ba COYWIYyBYaH  MoAaanap
CONMHAAUraH  Xucmnap  uauvwnap  aenvnagun.  UNavwnapHuHr
MyCTaxkamauruHun xucobnaraHga ynap onka [AeBopan Kobukaap
Xymnacura knputunaan. Arap pmin > 186 bynca, ynap kobuknap coxacura
KupManau, bynap ogaarta KaivH AeBopnu Tpybanapra kupagwu. byHpa
Pmin SHT KNYMK BOLL rPUIMKHUHI paguycu Ba § KObUk KanuHanrnaunp. by
MKKU XWUN, AbHM KOOWK Ba TpybanapHu xucobnaw metognapu bup-

bupuaaH Katta apk, kmnaau.

Kobuk neb nkkuta bup-bupura xyaa akuH XonnawraH UKKMTa Scu
CMpT bunaH YerapanaHraH »ucmra aWtunaaun. by MKku cupT opacupa
Macoda KOOUKHWHI & Kanuunurugup. Kobukpapra 6yr kKo3oHnapwu,
pe3depByapnap, UucTepHanap Ba X.K. kupaaun. Kobuknap uunnHOpUK,
KOHyC, cdepuk Ba Oolka wWwaknnapga ydpanau. Kobuk aesopnapuaa
(hakaT uy3yBUM Ba CMKYBYM KyuynaHWUWIIAp XOCWUN Oynagaun, abHU ynap
arunmangn peb kapanaau. KobuknapHu xucobnawpa 3sruauw
3bTU.00pra onuHca xmcobnaw xyaa Mypakkabnawaau. KobuknapHu xu-
cobnaraHza ynapHu 6upop CUPTHUHI Y3 YKU aTpoduia annaHuwupaH
XO0Cun bynraH Xucm peb kapanagum Ba y WYku bownu TabcupupaH
Arunmanan neb TywyHunaaw.

N .
Kobuk ON  ykwura HucbaTaH CUMMETPUK
TakCUMNAHraH uykn g bocum bunaH wKnaHraH. byHpan
| KOOUKNAPHU allaHMa CUPTHUHI CUMMETPUS YKUAaH yTraH
TEeKUCIMK  BunaH KupkunraHga xocun bynraH  to3a
MepUANAH Kecum gennnagun. byHoam cCMMMeETPUK HOKIaHraH
Ba CUPT aWlaHMWKAAH XOCUN BynraH xucMmnapra CUMMETPUK
Kobukaap aenvnagu.

CUMMETPUK KOBUKTAPHUHT KYYNAHULIAPUHY QHUKAALLL.

Arap KobuKk CupTU Kecuw bOypunuwnapuaaH Ba uAuW OUKP
MaxKaMaHuwnapaaH o304 bynca xamaa TyniaHraH Kyd Ba XydT Kydnap
Tabcupmpa 6ynmaca, b6yHaan KobuknapHu xucobnawira MOMEHTCU3

Ha3apuaHU nwnatunl MyMKHuH.
K,O6I/IK,HI/I MKKNUTa MepunanaH Ba UKKUTA HOPMaJZT TEKUC/TUKIAP bunax

Kecnb yHaaH ABCD 3neMeHT aXpaTaMus.

By anemeHTnap CUMMMETPUK KOOUKNAPHWUHI AEBOP KANIMHAUTN §
OYNCUH. Pn - MepuanaH 3rpumk paguycum Ba pr — MepuaumaH énura
TUK bynraH Hopman KecuMm paauyciapu byncuH. by paawuycnapra 6ow
paaunyciap neninaau.



41

Py

-\-\_‘_""‘-'—L_.\

MepuaunaH paavyciapura HoOpMa paBuLLAA YTKa3UAraH KeCUMm KobuK,
NLeBOPUHWN pagunan TeKUCInUK bynunya Kupkaau; by KUpKUM pagnaH
6ynnya h KaMHAMKAArM XaIKaHW TalKun Kunaau.

P: - XaNKaHWHr ypTaya cCupTUAAH KOOUKHUHI CUMMETpUS

yKurada bynrad macoda.

by xanka to3un 2zxrh ra TeHr bysnca Xam NeKuH KOBbUKHMU
XxmcobnaraHpa yHra xyaa fSkuMH bynraH 2zrs 103a Kabyn kKunuHaawu.
by paawycnap, SbHU pm BAa Ba pPr Nap HOPMANHUHI CUMMETPUSA YKMU

6unaH TaWwKuUN KunraH 6 bypyak hyHKLMICUamp.
KobukuaH aXpaTtunraH ABCD 3N1IeMeHTHWHTI

TOMOHNApuHU dS; Ba dS> Ba by 3neMeHT TOMOHJapura TabCup
KWNraH KyuynaHulaapHW om Ba ot bunaH ndoaananmms.
om — MepuanaH énn bynmya NyHanraH KydnaHuu,

ot — allaHa KyynaHuw aeb atanaau.
G005

GlSy + A Tn005)

Arap axpaTtwiaraH >3/1eMeHT TOMOHJIAPUHUHI 03a/1apUHN Teruwnm
KydynaHuwnapra Kynamtupcak, Yy Xonga 3/eMeHT TOMOHNAPUHUHI
l03a/1apura waknaa KypcatwiraHZek Kyyaap TabCup 3Taaun. AXpaTuiaraH
aNeMeHT MmepuamnmaH bymmya omddS> kecuM anmnaHacum bymnuua
c:ddS; Ba 6oCcuM Kyum

gdS:;dS> Tabcupupa MyBo3aHaTaa bynaau. bapuya KyynapHwu
HOpMan NyHaMwra npoekumnananmMms.



a4?

qdS:dS: - omoédS2do - codSid, = 0
byHoa d(omédSz) - WKKUHYM TapTUBNM KUYUK MUKLOP
OynraHu ydyyH TeHrnamaga axpartub konaupunagu. by TeHrnama
KupraH do Ba do nap Kynuaarmya ndhoaanaHaau:

do =dS; / pm Ba da =dS2/ p:

by dopmMynaHun okopuaarm TeHrnamara Kymnb dS; sa ds:
KNCKAPTUPUD om/ Pm + ot/ Pt = /S HN XOCWJI
KMnaamMmms.

om Ba ot KydnaHuwnapHu 6ornosumn by TeHrnamara Jlansac
TeHrznamacy nevnnaan.

.Jlannac TeHrnamacura KupraH omBa ot HOMab/IyM

Ky41aHULWNAPHW TOMULL YYyH SHA BUTTa TeHr1aMma Kepak.

BYHWHI y4yH KOBUKHM napannen goupa bunaH Kkecnd NANWHUHT

NacTKM KMCMUAAH bup bynak axpatnbd yHUHIr MyBO3aHATUHUN TEKLIMPAMU3.
t

2nréoc m sinf= p

h p - Kyd4 KoopAauHaTtacum bowwunpaH z
Macodansa OJIMHFAH MmN  KecuMpaaH
Kopuaarn mstn xXaxmpaarm cyrKJank
bocnmmn bunaH nacrtaarwu mon
XaxXmaarn Q: HUHC CYIOKJIUK OrUpauru
MUFUHONCUTA TEHT.

P = Jtr2Q +— Q. —Jtr2q +
YWor &y rnaa g = y(h-z)
CYIOKOANUKHUHI 1 MM2 03acura Tyrpu
KenraH 60cum.

15. MEXAHN3M BA MALWWNHANAP HA3APUACH.

MexaHU3MNAPHUHI aCOCUW Typ/iapu

MawunHaco3nMkga uvwnaTtunagnraH KOHCTPYKUMACUTa

MeXaHM3MapHU Kapab Kynnparu rypyxsapra 6ynmw MyMKuH.
1. Pruarnmn mexaHusmnap.

2. KyﬂaqOK)'IM MeXaHuU3MNap.

3. WecTtepHanu (TUWNM FUNANPAKIN) MEXAHU3MAP

4. BUHTNKM Ba NOFOHANMN MeXaHu3Mnap.

5. PPUKLNOH MexaHuU3MnIap.

6. JrnnyBYaH 3BEHO/IN MeXaHU3MIap.

7. TvopaBnvk Ba MHEBMATUK MeXaHU3MIap.

8. DNeKTpMK MexaHu3mnap.



Puyarnmn mexaH n3Mnap

MKKM 3BeHO/IN MeXaH n3Mnap

5 1 - Ky3rasimac 3BeHo.
0L A 2 A wm g 2— KY3FaslyB4aH 3BEHO
/77;?7/*7 “

Tf/pT 3BEHO/IN MeéXaHU3MJ1ap

1 - Ky3FasiMac 3BeHO.

2- TUpCaknu Ban (KpueoLumn).
3- WAaTYH.

4- KopoMUcCno.

UJapHMpnM T}V/pT 3BE€HO/IN MeéXaHU3MAaH KOPOMUNC/O )”/pHvlra NnoJ13yH

YPHaTMO, YHM KY3FOo/aIMacC WYHanTUpyeuM byirnab xapakartra Kentupuica,
y X0naa by MexaHu3sM KpUBOLLIMMN—LUATYHAN MeXaHU3Mra annaHaau.

4 1- Ky3FasiMac 3BeHo.
2/‘3\ 2- TUpcaknm san (KpmeoLuumn).

o, A w 3- WwaTyH

e 4- nonsyH

Kynncann mexaHumsmnap.

1- Ky3rasimac 3BeHo.

2- TUpCaKnu Ban (Kpueowun).
3- ToL.

4- kynuca

Kynayokin MmexaHusmaap.

E-Y

1 -Ky3FasimMac 3BeHO.
2—-Kynavyok
3- ponuk




4- TONKATEID

Tuwnun rmngmpaknam MexaHmusmnap.

(% e ) 1- WwecTepHs.
50 PRt 2- rMNAnpaKk.

BUHTIM MexaHu3MANap.

] I v JloMkpaT mucon byna onaau.

PPUKLLIMOH MexaHun3maap.

NwkanaHuw Kyynapu épaamun bunax

Xapakartra KeNTUpPYBUM EKU
TYXTaTUNYBYY MexaHu3Mnap
bpuKLMOH MeXaHu3mnap neb
aTanagm.

JruayByYaH 3BEHOIN MexaHu3Maap.

Tacmanu
y3aTmanap,
3aHXNpnun
y3aTMmanap.

[mapasank Ba MNHEBMATUK MexXaHU3MIap.

m
AT /. 77




MexaHu3mMnap CTpyKTypacu (Ty3nauiimn).

MexaHun3mMnap 3BeHonapAaH Tawkuin Tonagn. 3seHo bup ékun bup
HeyTa JAeTangaH Ty3unraH Oynaau. [etan 6butta KATTUK KUCM.
MalWKWHaHUHT BUp XUN MaTepuanpaH TanépnaHraH Ba avpum bynaknapra
axkpaiManamraH KucMura AeTa Aennnaaun.

Kiauanatpk Xydraap.

<’ _ 3BeHO KuHematuk XxydhT npeb ukkuTta
Kuna onaguraH Kunuo
OUPUKTMPUAULWINIA aUTUNAAMN.

da3ofa xapakaT KunaétraH Xap
KaHAan KaTTUK XUCMHUHT 3PKUHIUK

~ papaxacu 6 tTa bynnb ynapaaH ydyracu
W o oo
/ oy y X, ¥, Z ykpapu bynnab mnrapunaHma
XapakaThaH, ydtacu 3ca wy ykaap
z aTpodmaa  anaHMa  xapakaTaaH
nbopar.

KnHematuk xydTnap 5 ta cuHdra bynmHaan: C = 6 - H
by epaa: C - bornaHuwnap

z lap COHU;
Texuncmuk H - SPKUHJIUK AapaxXacu.
¥
. 1 -CMHra Termwnm KNHeMaTumk

XypT: C=6 - 5=1

2-CUH@ra Ternwnmnm KNHeMaTuk
XyopT: C=6 -4 =2




3-CMH(ra Termwnm KMHemMaTuK
Xypr:C=6-3 =3
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4-CuH(pra Teruwam KUHeMaTuK
XypT: C=6-2 =4

5-CuMHdra Termwnm KNnHeMaTuk
Xypr: C=6-1 =5

KnHemaTtuk XydhT 3nemeHTnapun bup-bupura TeKUCIUK EKuU cupT
opkanu Termwmnb Typca, byHaanm xydT Kynm KnHeMaTuk XydT oeb, arap
3N1eMeHT/Iapu HYKTa €KW UYM3MK OpKanum Teruwmnd Typca, byHpan XydT

O/INU KMHEMATUK XydT genmnaamn.
MexaHU3MIAPHUHI XapaKaTyaHInK (Ky3raJlyBYaHAMK) Aaparkacu.

Bup Heuya 3BEHOHMHI KWHeMaTUK XydTnap BocuTacu b6unaH
bupukmwnaaH (bornaHuMWMAAH) Xocun bynraH KysfanyBuM cucTema
KWHEMaTWK 3aHXnp Aeb atanagw.

MexaHu3maa n Ta 3BeHO 6op, 6 Ta xapakaTyaHAuKKa 3ra bynaau.
®a30BM MEXAHU3MHUMHI XapaKaTyaH/IMK Japakacu:

W=6n-5Ps - 4P;s - 3Pz - 2P> - 1P;

W - 6up 3BeHOAM Ky3raamMac OynraH  3aHXWPHUHT

Ky3raJlyBYaH/INK (XapaKaT/iaHyBYAHINK) Aaparkacu.

N - KWHEMATUK 3aHXUpAaru Ky3ralyBYyaH (XapakaTyaH) 3BeHO1ap COHW.

Ps — KMHeMaTUK 3aHXUp Tapkubuaarn 5 cuHbra rernwnm
KMHeMaTUK XydTnap coHu (ynapHUHr xap bupu 5 TaaaH 3pKMHANK
AApakaCUHU NyKoTagm).

Ps - KMHeMaTUK 3aHXUp Tapkunbmparn 4 cuHbra Terwnm KuUHeMaTuk
XydhTnap coHu (ynapHUHIr xap bupura 4 TaaaH 6oFnaHuW KYNUAraH).

P3 — KMHEMaTUK 3aHXUp Tapkumbumparn 3 CUH(pra Ternwnm KMHemaTuk
XydhTnap coHu (ynapHUHr xap bupura 3 TagaH 6oFnaHuWw KyNuUraH).

P> - KWHeMaTuK 3aHXup Tapkubmparn 2 cuHdra Termwnm KMHemaTuk
XydhTnap coHu (ynapHUHr xap bupura 2 TagaH 6ornaHuw KynunraH).

P; — KWHEMATUK 3aHXuUp Tapknobuaarn 1 cuHdra Tervwnam KMHemMaTuk
Xy Tnap coHu (ynapHUHr xap bupura 1 TagaH 6oFnaHuWw KyNUraH).

by d¢opmMmyna 6up 3BeHOCM Ky3rasiMac OynraH KuHeMaTuK
3aHXUPHUHI  YMYMWUW XOngarn Ky3ranyBY4aHamk GopMynacm Eku
CTpyKTypa copmynacm aeb atanaan. ComoB-Manwnes chopmynacm xam

aenvnagu.
Tekncnukpa  xapakaT  KWIYBYM  MeXAHU3MNAPHWUHE  Ty3UAuULL

dbopmynacu (akaa.Yebomner hopmynacm).

KnHeMaTuK 3aHXup Tapkmbura KupyBuyu Ky3Fosmac bupop 3BeHora
HucbataH 6uMp Eknm bup Heya 3BeHO MyaKhsH TapTmbaa x TapTMONM
XapakaTnaHraH BakTAa 3aHXUPHUHI KOJraH 3BEHONAPUM aM MabiyM
TapTMbNM Xxapakat Kunca, OyHAaanW KUHEMaTUK 3aHXUP MEeXaHU3M

nenunagmn.



a7

W=3I‘I—2P5-]P4

W- Teknc MexaHu3MHUHI Ky3raJlyBYaH/INK AaPaXKacu.
N — TEKUC MEXAHU3M TapKknbuaaru Ky3rasayB4n 3B€HOIApP COHM.
P3 - 5 cuH@ra teruwnn (tekmcamkgarn 2-cuH@ra Tterniiiu)

KUHEMAaTUK Xy@dT/iap COHN.
P4 - 4 cuHora ternwnun (tekmcamkgarn 1-cuHgpra terniwim)

KUHEMAaTUK XKy@dTap COHM.

Mucorn.
W:3ﬂ - 2P5 - IP4

2
Wz n=1;Ps=1;P4=0
1 W= 3.1-2-1 =1
- by MexaHu3MHUHI Ky3Fa/lyBYyaLlLLK
dapaxacm 1 ra TeHr.
n=3;Ps=4;P4,=0 W=33-24=1
2

1

1

3 n=2;Ps=3;PA=0W=32-23=0
P e

1 1
4

AemMak by MexaHu3M 3Mac, xapakar
b6ysmavian, AavHu ghepma, bUKkp cucrema.

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

SRR
RRRR,

n=2; Ps =2; P4 =1
W=3.2-2-2.1 = 1
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i
By MexaHu3M Ky3rasyBY4aHAUK Aapaxacu 1 ra TeHr bynraH
KyNayoK/IN MEXAHU3MANP Ba YHrA SKBUBAIEHT BY/IraH KPMBOLWINM-LLATYHIN

MexXaHn3IMAaunp.

16. MAWWMHA LETAJUTAPUHWHT ULUNALL JTAEKATU BA

YHN TABMWHJTALL.

JlonnxanaHaértraH aeTtasl, 6UPMHUMAAH MAbAYM BAKT [aBoMUAA Y3
MYTaXKaMIUIMHU TYNa CakaanguraH, opTuKYa peMoHT Taiab KunManaurax
Oy, UKKUHYWAAH, TYFPW uWWAaWwuW, YYMHYMAAH, MalnHaaaH
donpanaHnwpa oaam ydyH xaBd TyFAMPMUAMIAH BYynuwmn, TYpTUHYNAAH,
TaépNaHULIM TEXHONOMMK HyKTau HasapAaH Kynanm Ba TeXaMn, AbHU
MYCTaxXKaM/IMTMHU CakaaraHu Xonaa ynyamnapu KnMumk, UMKOHU bopuya
€HIN Ba ApP30H TYPULLN NIO3UM.

JleTaNHVHI uwnaw NnaékaTuHU aHuKAanguraH acocun benrunap
KynnpgarwnapaaH wuwbopar. Myctaxkamnuk, OUKpAWK, WUCCUKbapAOoLWNuK,
eNnNura Ba TUTpawra Ynaamaniuk.

JleTaNHUHI uwnaw NnaékatuHu Kamcu benrvra kapab aHukaall
NO3UMAUMX WY AeTa/HUHI  uwiaw  wapoutura bornumk. Macanah:
cMpnaHuW MOAWWUMHUIN HUHTULWAW NaéKAaTUHU aHUKAALW YYYH aCOCUIA
benrn enunuwira Yupamnaunuk bynca, bontnap ydyH MycTaxkam/uk,
BaJ/1/1ap YUYYH 3ca OUKPANK, MyCTaxKaMIMK Ba TUTPALLra YNOAMAVINKANP.

MycTaxKamauk. Nwnaww lapouTnaa DeTUTHUHI
nedopmaumnanaHuwm Mebvépuaa bynraHn xonpa, CMHManW Ba 6eHyKCOH
nwnam
ONULL XYCYCUATWN YHUHI MYCTaXKaMIUry aennnagu.

AHrM  peTannapHM nonuMxanawja, aBBalo, YNAPHUHI MycCTaxkKam
OYIMWIMHN TabMUHANALW 3apyp. JeTaHUHE MYCTaxKaMAUIMHU TabMUHAALL
YUYYH YHra TabCUp 3TAETraH Kyd €KUM MOMEHTAAH XaB(dhn Kecum €ku 103aaa
X0Cun bynaauraH Ky4ynaHULWHW TOMULL Ba YHU PyXcaT 3TWUIAraH KUAMATK
6unaH conuwTUpUW No3uM. Arap xucobnawl HaTmKacuaa TonuaraH
KYYTaHULIHUHI KUAMATU PYXCaT 3TWAraH KUUMATUAAH KUYMK EKW YHra
TeHr ©6ynca, p[eTaIHUHI MyCTaxKamMJIMrM TabMUHAAHraH bynaauw.

MycTaxkaMauK WapTUHU Kynuaaruda ndoganawl MyMKUH:

c<cp/n<[o]
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[c] — pyXxcaT 3TWAraH KyuYylaHULW. or-4erapaBmn Ky4YaaHuLW. n— IXTUET
KOa(h UL neHTn.

n=ni-nz-ns

r/-petasira Tabcup 3TYBYN Kyd Ba MOMEHTNAPHUHI XaKUKUA KUAMATAApK
bunaH xucobnaw yyyH Kabyn KWIMHraH Kunmartnap opacuaarn dapkHu
Xmcobra onyBuM KO3 OULMEHT.

[12-MaTepUaNHUHE BUP XUHCAUAUTUHK, AeTan Tanépnaw TeEXHONOrUACK
Oy3unraH Takuupaa MaTepuasl MexaHUKaBUM XOCCATAPUHUHI HOpPMAaTUBAA
KypcaTunraHmaaH dhapk, KWINWKUHN Xmucobra onyBun Ko3hhuLneHT.

n3-Xypaa Myctaxkam oynuwu tanab stunaamraH Myxmum AeTanapHUHT
MYCTaxKaMJ/IMK 3anacy KylmMya pasuiuga owmpaamrad koadduumenT.
MawwuHaco3nukaa yptada 7 = 7,5-3 raua onmHaan.

bukpnwuk. bab3n aetannap, akHUKCa, Kyd TabCcupuaa vwnanaurax
Ae-Tannap Y4yH MYCTaxKaMJIMKHWUHE Y3u eTapnu bynmanmau. MacanaH:
Mab/lyM Ky4 Ba MOMEHT TabCMpWAa anWnaHaéTraH Basl MycTaxkam bynuwumra
KapaMaun, pyxcaT 3TUAraHUWgaH OpruK 3ruanuim MyMKWUH. byHaanm Ban
MWNaMacamrn Kepak, YyHKM Bajsira ypHaTuaraH aetaanap, MacasiaH, TULWWAN
rMnaupaknap opacuaarn Macoda yerapanaHraH bynagu. BanHuHr pyxcar
3TUAraHUAAH OPTUK SruAuWK by AeTan-NapHUHT My/KanaarngaH Uarapu
MWAAH uukmwmra cababd 6ynaau. LWyHUHr yyyH OyHpan AetannapHu
MyCTaxKaManrngaH Tawkapu, OUKPAUTMHM XaM Tab-MUHAAW  JIO3UM.
BYHUHI yuyH AETa/HUHI KAWCKU XXOWW KYMPOK, SriuinM MyMKUH Bynca, ywa
epuaaru aechopMauUSHUHT KUMMATU KYNPOK aHUKNAHAAW Ba PyXCaT 3TUIraH
KunmaTtn bunaH TakkocnaHaau.

bab3n peTannapHUHr xaagaH Tawkapu Oukp 6ynuwm  ynapHWHC
ynpamnamanrura  canbui  Tavcup  Kypcataau. MacanaH, nynataad
TarvépnaHraH TUWAW FUNAMPAK TUWIAPUHUHE OPTUK Aapaxasa Ooukp
OynMwM uwnaw BaKTUAA AMHAMUK KYYNapHUHT nanao 6ynuwura Ba
IUWOBKMHHUHI  Kydauuwmra onub Kenaau. J[emak 3apyp Xxonnapaa
AeTannapHUHI MabnyM Aapaxana bepunysyaH bynuwm tanab stunagu.

TuTpawra ynagaMmnamnnunk. MawuvHanap vwnaw Te3NUrMHUHE TO-
bopa ownpunnin Ba AeTannap OrMPAUTUHUHT KaMauTUPpUANLIK Xap XU
TUT-PALNAPHUHI NAWA0 OYNMWKM YYYH UMKOHAT TyrampMokaa. MabnyMku
TATPaW-Nap MAWMHAHWMHE  UwWiawmura canbum  TabCcup  KypcaTuo,
AeTNAPHUHI TONNKU-LIN OKMbaTmaa MwaaH YNKULWIKMHK Te3naTtaaun. by
bopaZa pe3oHaHC xoamncacu, anHukca xashnngmp. Opataa, AeTa/ulapHUHE
TUTPAWra YMAAMAWIUTUHUM TabMUH-NAalWl YYYH pPe30HAHC XOAWCACKMHMU
KenTupub unkapaguraH OMUINIApHU NYKOTULL Kepak. MabyMKu, pe3oHaHC
Xo4ucacu AeTaTHUMHI  y3upa Xocun bynaauraH Xycycun TebpaHuL
yacToTacu TallKK Kyd Tabcupupa bynaauraH TebpaHuw yac-totacu bunax
bup xun 6ynnbd konraHpa pyv 6epagun. LLyHUHr yuyH, By KKK 4aCTOTAHM
Xxmucobnab, bup-bupura TeHr 6ynnb KonAMacIUrMHU TabMUHMAL Ke—pak.
byHAAQH Tawkapwu, MawmnHanapaa TUTPALW X0AMCACUHU KaMauTUPULL YYyH
TUTPOK, CYHAMpruuynapaaH, SbHM MaxcyC 3/1aCTUK 3NeMeHTNapAaH Xam
donpanaHunaan.

NccnkiMkka  YunpgaMnunnumk. MawwnHanapHuHr  brup-oupura
NWKANaHMO UIWINOBYM AeTannapuaa TemnepaTtypaHUHr MabayM Aapaxaaa
ownob
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KETUWK, Wy AeTaNNapHUHI uwura canbui TabCcup KypcaTaau.
LUyHWHr ydyyH OyHAaW MalMHANApHW nonuxanawpa ynapaa XoCun
bynaanraH UCCUKAUKHUHI MebépuaaH opTub keTtmacnuru, sbHn Q <
Q/ bynnwura 3puLLIMOK 3apyp.
Q - MaWKnHaAa xocun bynagmuraH UCCUKINK MUKLLOPW.
Q; - MaWwnHagaH TawkKapura TapKanyBum NCCUKINK MUKLOPW.

Enuvnuwra uyupamnaunnunk. Wwnaw BakTMaa WWKAIaHYBYM
AETUIAPHMHI MWAaW AABPU eMnInLL gapaxacura kapab benrmnaHaau.
EMvnmw HaTukacmpa AEeTaIHUHE ynyamnapu y3rapaau, by asca y3
HaBbaTuaa ennnraH AeTIHMHI HOTeKUC uwnawura cabab 6bynagw.
MeTann kKecuw CTaHOMMHUHI AeTalapu enunranga 3ca by craHokua
TaWépnaHraH MaxcCy/noT HOTEeKUC uukagu. LyHUHr yuyyH [eTanHWUHE
NN MAbJyM papaxara eTraHAa YHM aJIMaWTupul Kepak.
JeTanHMHr Te3 EKN CeKUH EeWWIUWIWHW YHWUHI WUwiaw LWapouTw,
MOWNAHULL JAapaXkacu, KOHTAKT KYYIaHULWHWHI KMAMATK Ba bolwkanapra
boFNuK.

Envnuwra ynaaMmiamnmMkHM TabMUHAOBYM WIAPT Kynmaarmua:

P = [P] PV = [pbwv]

[P] - pyxcaT 3TunraH connwtnpma bocmm.

p - conmwTtupma bocum.

V — NWKaNaHNLW Te3NUTN.

CyHr1 nunnapaa mMalwmnHanapHu UWOHYAM UWnanaurad bynuwmra
KaTTa 3bTubop Oepunmokaa. MallMHANAPHUHE  KAHYIUK  ULLIOHYIN
MWNawun 3ca YNapHUHr TyxTab KoAMaW wwnaw gapaxacura kapab
benrnnaHaan. Macanad, ABuraTteNiHM nwra Tywmpuw yyyH 100 mapta
Xapakar kKunraHpga, y 95 wmaprta uwnab kerca, 6y MalMHAHUHI
NWOHYNUANK KodddurumeHTn 0,95 bynaaun. Xo3mpru BakTaa UHXeHep-—
KOHCTPYKTOPMAPHUHI acocui BasudanapuaaH bupu, nomnxanaHaérraH
MalMHAHW  My/)Ka/laHraH BakKT AaBoMmaa  OeHyKCOH  umwnawura
3puwmnwaaH nbopar.

17. Y3rAPYBYAH KYUNAHULNAP, YAOAMJIUSIUKHU
XNCOBJIALL.

Y3rapyBuaH KyulaHuL Typaapu Kyn:

1. CUMMeTpUK LUnKN BunaH y3rapyBuyaH Ky4ylaHuLL.

2. Tenku (nynbcaumsnaHyBun) LMKN BuUNaH y3rapyByaH KyuslaHWULL.

3. HocumMmeTpuK Lmkn bunaH y3rapysyaH KyuiaHuL.

4. Y3rapmac Ky4JaHuu (XyCycun xon).

Unpgamnunuk, getainap AaBOMIN y3rapyBYaH KydyaaHuwnap
TabCcupura gyyop bynraHpa, ynap Myctaxkamauk aapaxacu éku
OKYBYAHJ/IMK Yyerapacura
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eTMaraH Ky4y/aHuLiap TabcupugaH emupunaan. byHgav emmpuaniira
TO/MMKNLW (YCTa/I0CTb ) AEUNIAAMN.

ol T

TNE

) ypTa4ya Kyy/aHuLu.

Ynpnamaamkka xXuy-

cobnawga Jerasira
Tarcup 3TYBYMN
Harpyska Ba yHAaH
XOCUJT bynaanraH
Ky4/1a-HULLIIaP
CUMMETPUK EKU
nyJibcaLnaiaHyBym

LMK bunaH y3rapaan.

Om = (Cuax + Oumin) 7 2

Tm = (fma.r + Tmin) /2

6) UMK aMINTYAaCN G, = (Omax - Oumin) / 2

Ta = (Tmax - fm}}r) /2

B) IMKJI XapaKTEPHCTHKACH KU aCHMMETPHK KOa(hhUIUEHT.
I = Omin/ Omax

I' = Tmin /' Tmax

Omax = Om + Oz

Omin — Om - O3

HTaknnan

Linkn Typrapum.

o

O-ma

oy

o2

0 107 uM'Knnap COHMU

1) CuMMeTpUK LUK

(3)
4)

; (r=-1; om = 0)
2) TlynpcaumsuiaHyBYM TElKH LMK
(I: 0; Omin = 0).
t  3) HocHMMETpHK ITHKJ
(on#z0;r<0)

AT

4)bl3rapmac kv4ynaHuLl
(o; 0a=0 Bar=1)

CUMMeETPpuK  ydyH LUK/

TOJINKULL STPUJINru.
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HamyHaHu onnb annaHTupunaaun.

2 6-10 My

HocnmmeTpuk Linkn y4yH Yngamanamk YerapacuHUHC
AnarpaMmmacu.

L

w

0

ek ‘ o

Xes agnarpamMmmacu.

W

0

CMuT gmnarpammacu.

[eTanHMHr TonuKuwra KaHyanank bapgow 6epuwnHn xmucobnaw
YUYH YM-AaMAUAKK Yyerapacu aeb atanaguraH TywyHYa KUpUTUIAAM
Ba KYUYIaHUW CUM-METPUK UUKN BunaH y3rapraHga pyxcaT 3TuaraH

Ky4laHULWW K,yﬁl/lﬂ,arl/lqa dHUK/1aHa4AW.
[ou] =061/n

MaTepuainapHUHr TOANKULWINIA KapLwn Yyopanap.

MaTepuannapHUHI TOJUKULW MYCTaXKaM/JIMTUHU OLWMPULL  YYYH
Kynnaarm 4yopasaapHu KypuLl Kepak.

1. MaTepuannapu bup XUHCNN, aKc xonaa



KYYIaHML KOHLUEHTPAUMACUHM Ky3FaTyBuUM MaHbanap xocun bynagu.
2. [deTan waknmaa KyynaHuwnap KOHUEHTPaULUACUHN Ky3FaTyBUYn
KECKMH yTuwnap 6yamMacnnru Keapk.
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3. Jletan cupTnapu To3anaHuwm kepak. O3rmHa TUPHaNraH XOMu
bynca, ylwa epaaH TOAUKALL Aap3 YM3nKIapu xocun bynaau.
Typnu TeXHONOruk nynnap 6uwnaH getan cMpTU MycTaxkamaaHaau
(TepM0o0bpPabOoTKa, 3aKa/IKA).

18. CAHOATAA ULNATUNALUTAH ACOCUI
MATEPUAJIJIAP BA YJIAPHU TAHJTALL.

MawuHa peTanapuvHu Tanépnawga xap - Xun matepuannapaaH
bonpganaHunagn: nynartnap, YysaHaap, paHraM MeTasulap Ba YNAPHUHE
KOTULIManapu, naacTMacca, pe3uHa, €roy Ba X.K. bynapaaH 3Hr Kkyn
MwnaTuiaguraHnapu - Kopa MeTa/ap:nynat Ba uyaHaup. Kopa
META/INAPHUHI Canbui TOMOHW — 3MYAUIM KaTTa bynub, conuwTnpma
OFMPIUIU KaTTa, KOppPOo3uAra yHya Ymaamam smac.

MalwmnHa getainapy yyyH Matepuan TaHnawaa yHUM Xap TOMOHIama
YPraHuw JI03UM, AbHU OEeTATHUHI KaepAa UWAATUAULW, Uwnaw WapouTu,
KaHA4aW Kyd TabCUp 3TaAMW.

MaTepuan TaHnawparn acocur Tanab Wwyku, TaHNab ONMHraH
MaTepuan aBBaIO, AETATHUHI UlWra Naéékatin byINWLNHU TabMUHNALN
XamAa HucbataH ap30H Typuwun Kepak. by TanabHu Xama BakT Xam
OCOHMIMKYA amanra owunpub 6ynmanmaun, 4UYyHKM MycCTaxkam, nyxTta
cudatanm  matepuannap  Kummart Typaau. LWyHUHr ydyyH MTepuan
TaHNawaa AHMMUWMACIUK YYYH ynapAaH 6up Heya XWIWHKM TaHnao,
ynapHu xucobnab kypraH Mabkyn. MacanaH, auametpu 100 Mm Ba
avnaHmwm 5000 mMwr! 6ynraH WKWUBHWU YysHAAH €KW alOMUHUN
KOTUWIMACUAAH Tamépnaw MyMKWUH. ANIIOMUHUKA KOTULIMACK YysiHra
HUcbaTaH MKKU MapTa KMMMaT Typaau. JIeKUH aloOMUHUN KOTULLIMACK
CTaHOKAA YyAaHra kaparanHga 8-10 mapTa Te3 uwnaHaau.

HaTtuxaga aNloMUHMA KOTULWIMACUAAH TaMEpJiaHraH LIKMB YysAHAaH
TanépnaHraH WKMBra kaparanga 25% ap3oH bynaaun. Anpum xonnapaa,
KyAunraH TanabnapHu KOHAMPULW Y4YyH, OUp AeTalHWUHE y3UM Typau
MaTepuannapnaH NWNAHULIN MYMKWH. MacanaH: YepBAKIU
y3aTManapAaH YepBsk FUNAUPArn, aupyum TULWIIN TUAAMPAKNAP TAHACK
ap30H uYyAHAAH TauWépnaHagu, TUWAM rapavuwun 3ca cudatin axwm
NWAANAWIFAH PaHMIN MeTaNapAaH €Ky KOTULWIManapaaH TanépnaHaap.

Kopa MmeTannap.

Kopa MeTannapra uysH Ba nynatnap kupaau. YysH 6up Heua xun
oynaan. Ok uysH, KYHFUP 4ysaH, bonranaHaauraH 4ysH, yta MycTaxkam



YysH.

Ok _4ysH - KyuMmMa OnuWw p[aeBpupa 3akankalaHaAu., KATTUK,
eMUPUINLIN KMANH, ONOBra, yTra bapaownu, kuciotabapaolw bynraHnuru
y4yH TOPMO3 KoloaKanapu, apobunkanap, Ko3oHnap TanépnaHaau.

KyHrup uysH C415-32 - uysunmwpaarm MycCTaxkKaM/IMK Yerapacu
- 15 Kr/mm2,

ArUAnMWparn  MycTtaxkamamk verapacu 32 Kr/mMm2, bBpuHHenb

byrnua

KaTTUKIUIMN HB=163-229. Kynma aetan onuvwra AXLIN,

ypTaya

MYCTaxXKaMJIMKN, XyOa KaTTUK KOpnyc, CTaHWHA, WKWBNAp, puyarnap,

KaTTa AuameTpaun Ban Ba Tpybanap, KONKOKAap TanépnaHagu.
bonranaHaguraH 4ysH -uy3unmwaarm Mycrtaxkamauk yerapacu 30

Kr/MMZ,

HB=163. Kynma bopma onui axwu, 3apbuin Harpy3kaHu Kabyn kunaau,

b6ocnm

oCTuaa AeTan scanManamn. Mycraxkamimru karra.

YTa MycTaxkam YysH — CylK Xo0/JaTAa MabAaH KyLMuL
bunan onuHaau. B Y-50-uysununwparn Myctaxkamimk yerapacy,
HB=187-255. Y3rapyByaH Ky4laHMLUAM LWAPOUTAA WWIAWAMUIAH
AeTainap Aacaw MyMKWMH. MacanaH, ABUraTteNapHUHE TUPCAKIn
BaJ1/1apy Tan€pnaHaau.

Mynarnap.

Opaun cndatnm yrnepognu nynatnap: Cr.0...ct.9. Tepmuk
MWNOB bepunMangmraH Aetainapaa uwnatunagu.

CudaTtim KOHCTPYKLUMOH Yriepognmn nynarnap:

Cranb 10...ctanb 45.

TepMuUK MWNoB bepunaguraH aetainapaa MHWaTunagu.

JlernpnaHraH nynatiap - AeTajjiapra ajoxuaa Tasnabnap
KynunraHga
NWAATUNALN; yTa MyCTaxKam,yTra yngamin, Kopposuara yngamam Ba

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

PaHrnun metannap.

Muc KoTuwmanapu 2 ra bynmHaau.

1. 6poH3a — xaMMa MUC KOTULIMACK NaTyHAaH bolka.

2. J1aTyH - MUC KOTULIMACK, NerMpsioBYM KOMMNOHEHT pyx, (50%

raya).

BpoH3a 1oKopu aHTUDPUKLLMOH XyCyCcusaTra 3ra, Koppo3susara
KQPWWANrn axwmn, TeXHONOrnK MuWIoB bepul ocoH (Kynma
onuw, bocum octmnaa mwnos bepuw). MwkanaHmw Kyn epnapaa
NWNATUNAAN, CUpPNaHULW MOALWMUMHUKAAPW, YepBAK Funguparu,
BUHT/IV FUNAMpPAKNAp, WYHaNTUPYBYMUNAP.

Cysnun, 6byrnv Ba Monnn apmatypanapaa uwnatunaau.

bp O¢ 10-1 - 1% cdocdop, 10% kananu, 89% muc.



O - onoso (kananun); ® - pocdop.

Bp AX 9-4 - 9%-antoMuHun, 4%— temup, 87%-muc.

A-antoMuHuu, XX-xeneso (tremmp).

JlaTyHnap: koppo3uara AxXwn Kapwuink KypcaTaau, SNeKTp
TOKUHM AXWKW yTKa3agn. Myctaxkam Ba TeXHOJIOrMK WLUJIOB
6epuLl 0CoH (Kynunuw, 60CMM ocTuaa ULLINALL, KECULL OCOH).

Tpyba, rmnb3a, CUM, apMatypasiap, 31eKTp annapaTtiapuaa,
acbobco3nmkaa nwnatunaau.

JIK 80-3:  JI-natyH; K-kpeMHuu; mnc-80%, kpeMHUn- 3%, pyx

- 17%.

CyHrrn nunnapga malmMHaco3numkaa niacrmaccanap Kyn

nwnaTunimMokKaa.

MnactMaccanapHUHr  a3IIMKNapU -  eHMWA,  MycTaxKawm,
TeXHONMOMMK HyKTau HasapAaH Kynawu, enunuura 4Yumaamnu, Mypakkabd
WaknnapHn bocnm octmaa Kywull, wWtannaaw, nypkaw ycynnapu ounad
AeTan Tauépnaw MyMKuH. [lnactMaccanap 2 Typra 6ynnHaau:
TepMONacT/iap Ba peakTonsacriap.

TepmonnacTnap CyraTUPUANG, CyHrpa COBUTWACA, CYIONTUPULLAAH
ONAVHIN  XOoccanapu  TUKNaHagW, JAeMak  OyHaan  maTepuan
UMKUHAWNAPUHWN, YHOAH ACAIrAH 3CKM AETAIAPHU KauTa CynTupuob,
AHMN AeTal oNvw MyMKUH. ByHra xap xun nonnamuanap, KanpaaoHnap,
nonudopmanbaerng, nonnkapboHat, NoAM3TUNEH, hToponiacTaap KMpaa.

PeakTonnactnap Cylontupunmb, cCyHrpa COBUTWAFAHAAH  CYH,
YNApHUHI Aactnabku xoccanapu TuknaHMampu. bynapra xap Typau
TEKCTONUTNAP, BOJIOKHMTNAP Ba Erody Katnamam nnactuknap (ACM -
JAPEBECHO C/IOUCTBIO MIACTUKM) KUPAAWN.

MnacTMaccanapHUHI Typ/iapy Ba ynap Y4yH yerapaBui Ba pyxcaT

3TWIraH KyYWIaHULWIAP KMAMATU Xaasanga bepuiraH.
[MnacTMaccanapHUHI Kopa MeTa/ilapra HUCHbaTaH acoCcuin KaMuuanru,

YNapHUHI MyCTaxKaMauru eTapiam gapaxana sMac, Mccukbapaow smac
Ba BaKT YTULWWM BUNaH TalKu MyXuT TabCupmuaa MexaHuKaBuim xoccanapu
Ba AETAJIHMHI yNYyamnapu y3-y3maaH y3rapagu.

19. MALWNMHAJTAPHWN KOHCTPYKUWMANALL
[eTan, y3en, MalMHaNapHN KOHCTPYKLMANALW Y4yH aBBa1 XMcobnalw
nwnapu baxkapunaaun: KOHCTPYKUUANAPHUHI Ynyamnapu (napameTtpnapm),
KWHEMATUK, AWHAMWK, TFeOMeTPMK Xucobnawnap amajara owupunaau
Xamfa YHUHI uwnab uvKapuw camapagopanrv, wuktucoaun doiaa
KeNTUPULLIN XucobnaHaaun. MurmnraH kyn WMANuK TaxpubanappaH, yeT
31 HaMyHanapupaH gonganaHunaan. MawmnHanapHn KOHCTpyKumanap 5

Ta bockuura bynmHaau:



1-60ckny: TexXHUK TOMWNPUKHU Tarépsall. ByHpa XyXXaT, acocum
Ba3udacu, TexXHUK Tanabnap, cudaTtv, UKTUCOAUN KypcaTKUYnapu
OYHOPTMaUMHUHT BytoMra KysauraH Tanabnapu xmcobnaHaau.

2-6ockny. TexHuk Takang kuputuil. byHpa KOHCTPYKULLUANUK
XyXokatnapu, ©O6up Heya BapuaHTAAapHM  Kynnaw, daH-TexHuka
TapakKWMETMAAH Ba YeT 31 TaxpubanapupaH donpganaHuw. 3aBoA
UMKOHUATNAPW, NAaTeHT Marepuainapu XxucobnaHaau.

3-6ock.my. 3Ickmuz sovinxa Tavépnaiw. byHAA KOHCTPYKLUANUK
XyXoKaTnap Tanépnawl onnxanaHaétraH OYyIOMHUHT YMYMUN KYPUHULLK,
ynaManapu, rabaput ynuamnapu aHuknaHaau. TyWyHTUPUW  XaTw,
Kepaknu xucobnaw nwnapv baxkapunagm.

4-60ckny.  TexHuk  novimxaHu  Tavépnaw. byHpa  byiom
TAaWEPNAWHUHE  OXMPIrM  EUUMUHM  KOHCTPYKLUMANIMK  XyXKaTnapw,
y3e/UIapHM  WWFUWL  YyM3MaNiapW,  WWOHYIM  WWawKn,  TexXHUKA
XaBOCM3NUIMHN TAbMUHNALL, CakNaW-TaWunw Macanaiapy xucobnaHaaw.

5-60ckny.; Niwan xyxoxkatnapHu taviépaail. bynaa petan, ysennapH
TAVEpnawl Xy)KaTnapuHi uwnab ymkmwpa byioMHU 3KChyaTawma KUInLL,
TeXHOMOMMK, UKTUCOAMN Ba ULLOHYNANK KYpcaTKuunapu xucobnaHaau.

XaMma craguanapHM  bakapuiaa KOHCTPYKTOPIAPHUHT  ULLIMHK
KaMauTupu yyyH DXM aaH honganaHuil 103uM.

ABTOMATNAWTUPWIrAH TIOUNXANALLTUPULL.

KoHcTpykTOop 3XM ra Macana kyaau Ba YHAQH Oup Heya xun
axbopoT onaan Ba KepakIMCUHKU TaHNAb onaaun.

OpaMHUHI MawmHa 6unanH  mynokotupaH CAIP  (cuctema
aBTOMATM3MPOBAHHOIO MpPOeKTUpoBaHUA) kennbd umkaaun. CAIP opkanu
AeTaN, y3e/, KOMMNIeKC, TEXHONOMMK NpoLeccsap Ba TAWKWINKA TEXHUK
cucTteManapHum  nonmxanaw  MymkuH. CAIMP  apatuwpaH  Mmakcag
NIOUNXANAHAETraH  HAPCAHUHI  UWWHW  OCOHNAWTUPUL,  HAPXMHMU
aAP30HNAWTUPULL,  BaKTHM  KAMaUTUPMULW, TEeXHUK  UKTUCOOUETUHM

oLIMpULLANP.

)73apo a/imalinil acodiapu Ba craHdapriiall.

[eTannapHuHr y3apo ajamawuHyBu 19-acpaaH 6ownab  MunTtuk,
nwnab uukapuw caHoatuaa KynnaHuwna 6ownaaun. by paetannapra
KYLIMMya NWNoB bepMacaaH nuFnwaa, TabMupnaluaa nwiatuiaam.

5 Y3apo aIMalIMHULLIHUHE Xank Xyxanurura katra cougacn 6op.
NMurawaa vw yHyMAOPAUIMHA OWMpaamn, AeTANAPHU 3axmpaga cakaai
UMKOHWUHM  bepaan. bylom uwnab uMkapuwHKM  ap30HNAWTUPAAMN.
JeTannapHuHr y3apo aJiMallMHYBMHM TabMWHAALW YYyH KOPXOHA, COXa,
pecnybnvka 6ynuya wwnad ymkapuw MabiyM TapTubra 6yncyHaawm,

CraHAaaptTnawTmpunagun.



CraHpapTnap bup Heuya xun bynaau:

KopxoHa (npeanpuatune) - CTT1.

Coxa (otpacn) - OCT.

Hasnat (TocyaapcreeHHbw) - FOCT.

Y3apo nktucoaun épaam Kenrawm (C3B) - CTC3B.

Xankapo (MexayHapogHbLw) — MC.

Mau.leanapHM nwnab Ynkapuwiga Ba wmMliatnwga anbartra

CTaHaapTra 6yNcyHUIMLLM NO3UM.
YHubukaums - by bup MawmnHa EKn y3eNHUHI AeTalvHU bolka

MalLUWHA €KW y3esra aJiIMallnHyBUAMNp.
ECKA - (EanHas cncteMa KOHCTPYKTOPCKOW A0KYMEHTauun).



20. Y3ATMAJIAP

YMyMUM TyLLIYHYaIAp.

JHeprua maHbau 6unaH MaWWHANAPHUHE UW BakapyBuM KMCMMU
opaINFUAA Xonnawmnb, ynapHu y3apo 6oF10BYM XxamMaa XapakaTHu Tanab
KWIMHFAHMAEK OoliKapulira UMKOH OepyBuM MexaHu3Mnap y3aTtmanap

neb aranaan.
MaliMHaco3/IMKAa  MeXaHWKaBUM,  SNeKTPUK, MNHEeBMATUK  Ba

FMAPABNUK y3aTManapaaH honaanaHnnagu.
MexaHu1KaBui y3aTManiap UKKK Typra bynnHaau:
1. MwkanaHnw xmucobura vwnampuraH ysatmanap (ppukuMoH Ba

TaCcMaIn y3aTManap).
2. Unawmw xucobura vwnanguraH y3atmanap (TULLW, YepBAKIM Ba

3aHXUPNKU y3aTManap). UmnnHapuk Ba KOHYCCUMOH FUNANPAKAN, NNAHETAP
TYNIKUHCUMOH.
Y3aTtmanapHuHr dongann nw KosghuuneHTn Kynnaarmya

dHUKOAHAAN
n= N>/ N; éKu n=1-Nu/N

Ny — XapakaTHW eTak4yu BaNgaH eTak/aHyBYM BaJira y3atuvuwaa

3apapiv Kapwuinknap MaBxyaamru Hatuxacmaa ncpod b6ynraH Kyssar.
Y3aTuw CoHn kynunpgarmvya ndopgananagn: u =n;/ nz =wp / W
Bannapaaru 6ypoBum MOMEHT Kylnaarmya aHUKIaHau.

T = N1 / wy, H.M.
N; - kyBBaT, BT xucobupga;

Wi — Te3Nnk, pan/c;

T = 9550 N; / ni  H.M.

N; - kyBBaT, KBT xncobnaa;
W; - annaHuL YyacToTacwu,
MLr?.

T2Ti=N2n; /Niuz = nu u=T2/(Ti-n)

21. PPUKLLINOH Y3ATMAJIAP.
Arap eTakn0BYM BTHUHI XapakaTW eTakNaHyBYM Basira ULIKaJaHMULL
Kydn BoCuUTacMpa y3aTwuiaca, byHaaw ysaTManap GpUKULMOH Yy3aTmanap

aenunaau.
NwkanaHyBun FunaupaknapaaH OKrMHWUHC pajuycu y3rapaaurad
KWIMHCA Y XONAa, y3aTull COHM Y3rapyByaH y3aTMa Xocun bynaawu.

byHpan y3atmanap



BapuaTopnap neb atanagu.

OPUKUMOH  y3aTMaNapHUHI  ad3aiiunknapu: Ty3wauwun  oanun,
XapakaT bup TekMc Ba LWOBKWHCU3 Yy3aTunagu, uvwiaw XxapaéHuaa
y3aTULW COHWHWN MabJiyM Yerapaga y3rapTmpuil MyMKUH.

OpUKLMOH y3aTMaNIAPHUHT KaMYUIUTU: nw baxkapyBum
AeTAUNAPHUHI Te3 Ba HOTEKUC eMnnuiiun, Baa Ba TasHYNapra TylwaauraH
Kyd KUAMATUHUHI KaTTaluUry, CUPMaHUW XoAMcacu MaBXyAAUrnaaH
y3aTULW COHUHMHI y3rapmac Kunmatra ara byna onmacnuru, ®UK HuHr
Knumknurm (m = 0,8-0,92), rangupaknapHu 6up-bupura mabaym
Aapaxaga CUKMO Typull yuyH KyllrMMya Mocsiama Kepak.

OpUKUWOH y3aTManap y3atuw coHun 10 raya, annaHuw te3numru 25
M/C, KyBBaTM 25 KBT raua bynraH mexaHusmnapaa vwnatunagu.

PPUKLMOH Y3aTMAIAPHUHI KUHEMATMKACK Ba yapaaru Kyynap.

U=ni/nz2 =Dz / Di1(1-¢g)
by epaa: ¢ - cMpnaHull

KO3 purumneHTun
(¢ = 0,01-0,03)
ik - ETaknoBun fungmpakaaH
i ] E €TaK/NIaHyBYM FUNTAMPAKKA annaHa F
' - | - | KYYHU Yy3aTULW YYYH Fungmpaknap
IE J[E bup-6upura Q = kF / fkyy bunaH

CUKMB KymMnuwim no3umm. f — nwkananmw
koaddbuumneHtn (f= 0,15-0,2)

K - 3XTUET KO3 pULLMEeHTH.
(K=1,25... 1,5)

OPUKLIMOH y3aTMaNapHu xmucobnall TaptTmbu.

a) lunuuapuvik Funampaknu y3atManapHu xmucobnauw. ETaknosuu
FUNAUpak guameTpu aHuknaHaaun: D > (4...5) d;
d; - eTakNOBYM BAJIHUHI AUAMETPM.

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

N; — eTak/10BuM Basigarn KyBBaT, KBT.

N2 — €Tak/I0BYMN BUTHUHI alnaHUL YaCcToTacu.

ETaknoBuun FunagnpakHumHr gnametTpum:D>=u-D/

(1 —-e)=~ u-D;

CukyBum kyd Tonunagn. Q = K-F/f = K-2-T/D;-f =
K-2-9550N;/f-Dini= K- 19100-N> / f-D>-n>-n, H

D;Ba D; MeTp xucobuaa.






	Богланиш ва богланиш реакциялари
	Богланиш ва богланиш реакциялари
	Богланиш ва богланиш реакциялари
	Богланиш ва богланиш реакциялари
	Богланиш ва богланиш реакциялари
	Богланиш ва богланиш реакциялари
	Богланиш ва богланиш реакциялари
	Богланиш ва богланиш реакциялари
	Конструкция элементлари ва тузилмалари







	Тўртинчи назарияга кўра
	Тўртинчи назарияга кўра
	Тўртинчи назарияга кўра
	Тўртинчи назарияга кўра
	Р ( [Р]pv ( [pv]






