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) HA3APUI KUCM.
YTKU3MAJIAP BA CUWUIMK TUJIMHAPUK BUPMKMAJIAPHU
XUCOBJIALI

1.1. HoMmuHaJa Ba 4eKKa yJayamJjiap, YeKKa OFUIIIAp Ba KOU3JIMKJIAP,
ya14aM Ba 4eKKa OFUILIAPHU YM3MaJsapaa Oearuianl.

Homuuan yauam - yHra HucOaTaH 4YeKka Yyidamiap aHUKIAHAJAUTaH Ba
OFHUIIIAp yuyH Oomn 0ynubd xu3maT Kuiaaurad yimuam. Ynsmana KypcaTuirad yiadam
HOMUHAN Ym4aMm Oynaau. bupukMara KUpUTHITaH AeTajiiap YIyH Oy yirdaMm yMyMHi.
benrunananu: D,,,, - Tk yayH, d,,,, - Bax yayH. (1.)

Yekka yiayamiiap - UKKH pyxcaT 3THITAH YEKKa yi4aM, XaKuKAW yiadaM yJap
opacuaa OynuIy €KU UKKanacuaaH OUTTacura TeHr OYIIHIIY IIapT.

JHI KaTa YeKKa VJI4aM —MKKHUTA YeKKa yryamiapaad KaTTacH.
benrunananu: Doy - TEHMK yayH, Omax- BaJ y4yH.

JHI KHYHUK YeKKa VJI4aM - UKKUTA YeKKa yryamiapaaH KHYUTH.
benrunanaau: D, - TeMMK yayH, Opin - BaT y4yH.

Yekka oFMuLIap - Y€KKa Ba HOMHUHAJ VIIYaMJIApHUHT aireOpavk aiupMacu.
Orunuiap OKOpHU Ba Kyluiiapra axpaTuiaan.

IOKopu oFuII - 5HI KaTa YeKKa Ba HOMHHAJ yI4amiiap Opacuaaru ajreopank
anuupmMa.
benrunananu: ES - Temuk yuyH, €S-Bai ydyH.

Kyiiu OFMII - SHT KWYUK YE€KKAa Ba HOMHUHAJ Yiyamjap opacujaru aiareopauk
anuupmMa.
benrmnananu: El - Temmk y4yH, ei-Ban yuyH.

Orunutap mouMm  “+” , €xku “-” wumopanapura sra. OrunuapaaH OuTTacu
IOKOpHY KM KyWHCH HOJITa TeHT OVIIUIIN MyMKHH.

Arap wkama orum “‘“+” wumopara sra Oyica, YeKka Yiadamiiap HOMHUHAJ
YymuamaaHn kartta Oymanu, arapia WKaiga OFuIl “-” Wmiopacura sra Oyiica, 4eKka
Yiuamiiap HOMUHAJ YidamaaH KHIuK Oyiaau.

Xowmznuk (T) — 9HT KaTTa Ba SHT KMYMK YEKKa yadamiap €K IOKOpU Ba KyHH
OFUIIUIAp opacuaaru anrebpauk aitmpma. XKouznuk moum mycOar Oynaad Ba yHUHT
uiopacu kK pcatuiamaiian. benrunapu: TD - temuk yuyH, 7d - Bay ydyH.

CranmapT >kafBajuiapu Ba >KOM3IUK MalJIOHIApU >KOMIAIININN cXeMajapuia
YeKKa OFUIIUIAp MHUKpOMETp (MKM) XHcOOHWJa, yu3Manap/ia 3ca MUUIUMETP (MM)
xucobuaa kypcaTunagu. Yiaap HOMUHAN yiyaM €HHIa Maljgapok pakamiiap OuiaH
kypcatiinaad. CUMMETPHUK >Koinamrad ofuuuiap OyHAaH UCTUCHO OYiIuO, ynapHU
KMIMaTH HOMHHAJ yI4aM KypcaTWITraH pakamjapu OuiaH TEHr pakamuiap OuliaH
KypcaTuiaau.

Kyinna murMa Ba aetamuiap yu3Mallapyia OFUIILUIAPHU KYpCaTUILI MHUCOJUIApU
KYpCaTHJITaH.

Yusmanapia OFUIIUIAPHU, pakamiiap €HHJIa KBAJIMTETH KyuwiraH xapdiap Ba
yJIapHu Oupraiaukaa Kypcatum mymkuH (1.1-pacm).

Murma  umsmana (1.1 a,6,6-pacm) WKKaga TyTalrad AeTaaiap OFUILIAPH
Kypcatunuimuy maprt. Homunan ynyam €Hnparu kacp cyparuja TELIMK, Maxpa)kuja

3




3Ca BAJHMHT OFUIUIAPU KYpCaTHIAJH. Honra tenr orunuiap yusmanapna
KYpCaTUJIMANIN.
Temmk Ba BaTHUHT YEKKa yiyamiapu Kylujaara ¢popMyianap opKajiu XHUcoOIaHaau:
DmaXZDHOM+ES; DminzDHOM+EI ,
dmaXZdHOM-I-eS; dmindeO.M+ei ,
XKowuznuknap Kyiiuaarnya XucoOsiaHau:
TD:Dmax 'Dmin; Td:dmax 'dmin ,

CuIMK UMJIMHAPUK OUPUKMAIap.

Temnk Ba Bayutap 6up-6upu OminaH OMPUKTUPUITAHA XOCKJ OYIraH Tyramma
YyTKu3Ma 1e0 aTanaau.

YTkn3mMa — 6upHKMaga XOCHNI OYIraH THPKUII EKH TApaHTIMKIAP KHiMaTH
OulaH aHMKJTaHAUTaH OMPUKMaHU Tabpu(-TaBCUPH.

Tupkum (S) - TemwWK yiadaMyd Bal YdaMmMHJaH KaTta OYyJraH Xojja —yiap
yiyamiapy auupMacu.

Tapanrnuk (N) — Ban yrgamu TEIIUMK YadaMuIaH KaTTa OYaraH xoJiia, yiaapHu
WUFUIIIAH OJIIUH OViraH yiyaMjaapuHUHT aiiupmacu. TyTamiran AeTajlapHu Oup-
Oupura HuUcOATaH CUJDKUIIM DPKUHJIMIUTa €KUM CHJDKUILNTa KApUIWINTUra kKapad
YyTku3manap 3 typra OyiuHau.

HY
| D304 | @306 | 230H7
I I
a r xK
=003
Milidies /- | 303 @30
I I
0 hi§ 3
@30%[;%] 23066252}
" et . s @30HTE )
[ I
B e u
1-pacm.
Tupkunm  yrkmsmanap —  (1.2a-pacm) —  Tyrammama — THPKHMII

TabMHUHJIAHAJUTaH YTKU3MA. TUPKUILIM YTKA3MalTapHU Tpaduk TacBUpHIA TEIIUK
JKOM3JINK MaWJIOHU Bajl KOW3JIMK MaWJIOHUJAH JOWUM IOKOPH >KOWJIAIIaig, SbHU
SPOKJIU TEIIUKHUHT YI4aMH IOMM SIPOKJIM BaJl YII4aMuUJIaH KaTTa Oynaau.
OHr Kata (Smax), PHT KHYHK (Smin) , Xamaa yprada (Sp) THPKUIILIAP aXKpaTHIIAIH.
Tapanrmuxkmm ~ yTrusma  (1.26-pacwm) . TyTamiMaJaa  TapaHTJIMK
TabMHUHJIAHAJUTaH YTKU3Ma. TapaHTIMKIN YTKU3MaJIapHU rpaduk TaCBUPHJIAa TELIUK
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KOU3IMK MaWJOHM BaJl >KOU3IUK MalJIOHUZAH JOUM MACTPOK >KOWJAIIaau, SbHU
WUFUIIJIAH OJITUH SPOKJIM TEIIMKHU YI4aMHU SIPOKJIM BaJl yIyaMuJaH KHYuK OYiaau.

OHr karta (Npax), ?HT KuuuK (Npmin) xamapa ypraua (Np) TapanHriavkiap
aXpaTuiIaau.

Yrysuan yrkusma (1.26-pacm) — TyTamMaaa XaM THPKUII XaMJIa TapaHTIIHK
XOCHJT OVJIMIIM MyMKHUH OVJTrad YTKu3Ma.

VTyBuaH yTkm3MaHu rpadHK TacBUpHIA TEIIMK Ba BATHH IKOHM3IIHK
MaiioHIapu OUp-OUPUHH TYJIUK €KUM KUCMaH KOTLIaiau.

VTku3Manapan Oy TypHaa ONIMHAAH, SbHU IETAUIAPHU TaHSpiiad yrdaMacaaH
¢kn Murub KypmacnaH TypuO, THPKUIUIM €EKU TapaHTJIMKINW YTKU3Ma XOCHI
OYJIMIIMHYA aUTHO OYIMalIu.

YTyBYaH JTKU3Malapja SHT KaTTa THPKUII (Spa) BA SHI KATTA TAPAHIJIHK
(Nmax) Xamaa yprada Tupkui (Sy) €ku yprada tapanrimk (Ny) axxparumaim.

Acocuii TeIMK — KyWH OFUILM HOJra TeHT OYynraH Temumk, “H” xapdu Ounan
OenruiIaHaIn.

Acocuii BaJl — FOKOPH OFMIIM HOJra TeHr OynaraH Bam, “h” xapdu Owunan
OeNrwiIaHaaun.

VTKu3Maap Temmk ki Bajl TH3MMIIAPH I aMAJIra OIIMPUINIIE MyMKHH.

Temmk TH3umunaru ytkusmanap (/.3a pacm) — acocuii Temmk (H) Ownan
TypAd BaJUIapHU OWpIAITHPUO TYypiAud THUPKUII Ba TapaHTIUKIAp XOCHII
KWIMHAIUTAH YTKA3MAJIap.

Ban tusumuparn yrtkmsmanap (/.3.6-pacm) — acocuii Ban (h) Ownman Typin
TEMTUKIIAPHU OMPIAIITHPUO TYpIM THUPKUII Ba TAPAHTIIMKIAP XOCHUJ KHJIMHATUTAH
YTKU3MaJIap.

Tupkum Ba TapaHMIMKIap KUWMaTiapu Kyhujgaru dopmyinanap €paamuia
XUcoOJIaHaN.

TupKuuUImM yTKU3Manap y4yH :

OHT KaTTa TUPKUII :

Smax = Dmax'dmin = ES'ei;
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OHI KHYMK THPKULIL: Spin = Dpin-Oma x= EI-€S;

\/ Smax +S min
Ypraua Tupkum: s - —me——mn
2
TapaHrIMKHA YTKU3Majap y4yH:
OHr KaTa TapaHIJuK: N, =d, - D, =es — El ;
OHI KWYUK TapaHriauk: N, =d, - D, =ei - ES;

Y, N max + N min
YPTa‘Ia TapaHIJIUK: N =-——""—";
2

OTYBYAH VTKU3MAJIAP VIVH:
OHr kaTTa TUp°ull: s =D, -d, . =ES —ei;

max min

OHr KarTa TapaHriukK: N, =d, -D,

max max

=es — El ;

in

OTyBYaH YTKU3Manapjia s, Ba N KuiMaTiapura kapad s, €Ku N, XHCOOJIaHaIu.

Arap |s w|> [N na| OY7ICa, S, = s o _2|N i 9
Arap N mx|>[s mx| OY7Ca, N = w
ATap |N n|=[s ma| OY7Ca, 5 (N )= 0;

Tupkum €ku  TapaHIIMKHUA —pyXcaT OTWIraH Yy3rapuiuiapu —YTKU3Ma
YKOUBJIUKIIUTH OWjaH TaBcudIaHaIu:
a) TUPKUIILTU YTKU3MaJlap/ia TUPKUIIL KOUITUKITUTH:

T(S)=sS,,-S,, =TD +Td;
Ban Tapanrnukim YyTKU3Ma y4yH 5KOU3IMK MaliIoOHU
Ban S"TquaH YTKHU3Ma yYyH KOUBIUK MaliJJOHU
Acocuii
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Temmk TupKUIIK YTKU3MA y4yH 5KOM3IUK MailIOHU

T + SV/TquaH VTKH3Ma YIyH KOU3IHK MaHIOHU
Temuk
0 A — 0
Acocuii Ban
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z Temuk TapaHrIUKIM YTKU3Ma YUYH KOU3IUK MaliJOHU
T
30-pacm.

0) TapaHTJIMKIIN YTKU3MaIapAa TApaHTJIUK 5KOU3ITUKIUTH:
T(N)=N,_ -N_ =TD +Td;

B) 'TyBYaH yTKHU3ManapJa YyTKU3Ma KOUZITUKIUTH:
T(S.N)=[S,.. =TD +Td;

+ |Nmax

CHIMK OMJIMHAPUK KAJTUOPJIAP KOUBJINKIAPH.

KanuGpnap aeran ynuamnapunu Ha30paT KWW YIYH XU3MaT KUJIAJIH.

YOy kymuranmana gaxkat uimau Kamopiap Kypubd YuKuirad. YJIapHUHT OelTuiiapu:

P-IIP — yranuran umrau kanuop;

P-HE — yT™maiinuran uiraum kamuop.

KanuOpriapHu yekka OFuIuIapy, )KOU3IUKIAPHU Ba yJap KOU3IUK MaiOHIapU
Ha30paT KWJIMHYBYM OYIOMIIap >KOU3JIMK MaloHIapura Hucoatan xoinammimu COB
157-75 “KanuOpsl rioaakue jis pazmepoB 10 S00 mm. [Jonmycku” cTaHmapTu OpKaiu
MEbEPIIAHAIN.

KanuOpHuHr OakapuiyBUM YI4amJIapUHU aHUKJIANl YYyH aBBajo Ha3opaT
KWIYBUM JETaUTAPHU KOUBJIUK MalOHJIApU >KOMJIAIINII CXEMACUHM TY3HUIIl KEpak.
bynnan kelinH 1y cxeMaHd Yy3ujga OylOMHM HOMMHAII YidaMd Ba  yirdam
Oaxkapuiaaurad  KBaJUTeTHUra  Kapa®d  KanuOpHU  JKOW3JIMK  MaiJoHIapu
YKOMITAIITUPIIIAIN, CYHT KAIMOP TAMOHJIAPUHUHT YEeKKa Ba OaKapuiIyBUH yirdaMiiapu
uucobaHaIu.

KanmuOpnapaunr wnmm yusmanapuaa OakapuiyBuM Yyidamjapy Ba Tamfa
kyhunaan. KamuOGp Tamracu Ha3zopar KWJIWHYBYHM JeTajd Oenrucu OuiaH Oup Xui
oynmanm.



YTKU3MaJapHu Xuco0J1aml.

1-mmcor. @8 18 CUJUTMK IMJIMHJPUK OMpUKMa OepuIraH.
f6

Temmk Ba BaJHUHI YEKKa YJYaMJIapW, JKOW3JIMKIApH, YE€KKa THUPKUII Ba
TApaHIVIMKIIAPY, YTKU3Ma JKOM3JIMKIMIMHU TONHMII Kepak. by YyTKU3Ma Temmk
(194

TU3UMHUJA amalira OMIMpWIraH, yyHku “H’ xapdu Omnan OenruiaHraH TEHIMK ‘e
xapu Owmnman OenruiaHraH Bayl Ownad Tyrtamrad. “H’ xapdu OwmimaH 3ca acocwid
temuk Oenrunanamu. ['OCT 25347-82 (CT COB 144-75) “Enunas cuctema

JOITYCKOB U ITOCAI0K. Ilonsa JOIIYCKOB U PCKOMCHAYCMBIC HOC&I[KI/I” JaH OfvuIJIapHHU
TOIIaMU3:

bupukManuar HomMmuHan yimyamu 50 M.

8 H6 temuk yuyn  ES = +9mkm CrannapT >xaBajiapuia

EI=0 OFUIITAP MUKPOMETP (MKM)
& 8 f6 Ban yuyn es = -13 Mkm xucobua depunau
el = -22 MKM
Macmtabna OMPUKMAHUHT KOM3JIMK MAalJOHIapHU KOWJIANIUII CXEMacUHU
Ty3amu3 (4- pacm).
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4-pacm.

Orumnuiap KMiiMaTiapy Ba CXeMaJlaH KypuHHO TypuOIuku, 0y OUpuKMa TeluK
TU3UMHUIATA TUPKUIILUTA YTKU3MA.

a) TEIIMKHUHT YeKKa yIyamiiapu:

Dmax = Dyox + ES =8 + 0,009 = 8,009 mm
Dmin= Dyox + EI =8 + 0= 8,000 mm
TemMKHUHT KOUBITUKIIUTH:

T =D,, -D,, =58,009 —8000 = 0,009 s
TD = ES —El = (+9)-0=9 uxum

0) BanHuHr yekka yauamiapu:

Amax = 0,0, +€S = 8+ (-0,013= 7,987 mm
Amin = d,o el = 8 + (-0,022) = 7,978 mm

BanaHUHT KOUBJIMKIINIU:

€KHn

Td =d,, -d,, =797 —7,978 =0,009

=es —ei =(-13)-(-22) =9 mrm

E€KH
Td



B) bupukmaHuHT yekka Ba ypraya TUPKUIILIAPH:

Sow =D, —d,. =800 —7,978 =003 auu €KH
S, = ES —ei = (+9) — (-22) = 31 e
Sy =D, —d, . =800 —798 =003 muu €KH
S.m =El —es =0~ (-13) =13 aou
s - Suo * Sun _ 0,081 40018
2 2
r) TUPKUII )KOM3NUKIIUTHU:
T(S)=S,, —Spn, =003 —0,013 =0,018 xuu

TeKmUpUII: T(S)=TD +Td = 9+ 9 = 18 uw

H5
2 MHC0JI. €8 —— CHIIIUK NWJINHAPHUK TyTalIMa OCpuiITaH.
k 4

By yTKM3Ma TemmK TU3UMHUIa aMaJIra OIIMPHIITaH
bupukMmanuHT HOMUHAN ymdamu 8 MM
BHS temuk yuyd ES= + 8 uxm
EI=0
Bk4 Banyuyn €S = +5muxm
ei = +1 uxm.
Macmirabna Oupukma KOM3JIUMK MaWJOHIapH  SKOMIIAIIUIIN
Ty3amu3 (5-pacm).
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cXeMaCuHu

Kouznuk kuilMaTiiapu Ba cxemaZaH KYpuHUO TypuOauku, Oy OMpUKMa TEIIMK

TU3UMUJATY YTYBYaH YTKA3MA.

a) TEIIMKHUHT YE€KKa yIyamMiapy Ba KOUIUKIUIH:
Dmax = D,o. + ES = 8 + (+0,008) =8,008 »m
Dnin=D,o, + EI =8 +0=8,000 mm
™ =D, -D,, =8008 —8,000 =0,008 mu €K

TD

ES — El =(+8)—-0=28 mxm .
0) BayHUHT yekka yyamiiapy Ba dKOU3IUKIUTH:

d,, =4d, +e =8+0,006 =8,006 mu.
d,.,=d, +e =8+0,000 =8,001 mm .
T =d__ —-d . =8,005 —8,000 =0,004 s . EKU

Td =es —ei =+5-1=4 mxm .
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B) ODHI KaTTa TUPKHUILL, SHT KaTTa TapaHIJIMK Ba YpTaya TUPKUIL EKU TAPAHTIIUK:

Spw =Dy —d.. =8008 —8001 =0,007 auu. €Ku
Spox = ES —ei = (+8) = (+1) =7 mxm .

N =dp — D, =8,005 —8,000 =0,005 s . €KH
N =ei —ES = (+5)—-0 =5 mxm .

Is. [>In_ | Gynranu cababiau ‘prava TapaHIJIMK S, HH XACOOIaMM3:

/S, !-/N,_ | 0,007 —0,005
o= = = 0,001 mm .
2 2
) YTyBYaH YTKU3MaHH KOU3JIUKIIATH:
T(S,N)=/S,, /+/N__ /=007 +0,005 =0,02 .

Texmmpumi: T(S,N) =TD +Td =8 + 4 =12 mxm
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