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BBEJIEHUE

JIaGopatopHbie pabOThI SBISIOTCS BaXXHOW COCTaBHOW yacThio Kypca «Co-

IMPOTUBJIICHHUC MATCPUAJTIOB).

OcHOBHBIMU 33/1ayaMH Ja0OPATOPHBIX pabOT MO COMPOTUBICHUIO MaTepHa-

JIOB ABJIAKOTCA:

N3ydyeHne MEeXaHUYECKUX CBOWMCTB M XapaKTEPUCTUK MATEPUAIIOB C LIEJIBIO
OLICHKM UX KOHCTPYKTHUBHBIX Kau€CTB IMpPH PA3IMUYHBIX CIOCO0AX Harpyxe-
HUSL.

OKCIIepUMEHTaIbHAsl MPOBEPKA TEOPETHUYECKUX TOJIOKEHUM, IMOJTYyYEHHBIX
pu U3y4eHnH Kypca «COnpoTUBIEHUE MAaTEPUATIOBY.

[Ipu BBIMOJNIHEHUU J1TAOOPATOPHBIX PAaOOT CTYAEHTHI U3y4alOT KOHCTPYKIIHIO

HUCIIBITAaTCIIbHBIX MalllMH H HpI/I60pOB, 3HAaKOMATCA C MCTOJaMHM HMCIIbBITAHHUA WM HC-
CICAOBAaHUA, YUIAaTCA aHAJIM3UPOBATH IIOJYUYCHHBLIC JAHHBIC, NCJIATb H606XOI[I/IMI>IG
BBIBOBI.

CTyneHTBl JOJKHBI TOTOBUTHCS K KaXIOMY 3aHATHIO, U3y4dasl JUTEPATYpY,

yKa3bIBaeMyIo mpenojaBatenem. llepes 3ansTreM mpoBepseTcsl MOATOTOBICHHOCTh
CTYJICHTOB K MPOBEJICHUIO J1a00PaTOPHBIX PadoT.

J10 BBITIOJIHEHUSI caMOM J1Tab0opaTopHOI paboThl HEOOXOIUMO 3HATH:
COOTBETCTBYIOIIUIA TECOPETUUCCKUN MaTepHall, IeJb padOThl U METOJIUKY €€
BBIIIOJIHECHHUS,

YCTPOMCTBO MPUMEHSIEMBIX MAIIIFH U TIPHUOOPOB.

B mporecce BeImomHEeHNs paObOTHI CTYAEHTY HEOOXO0IUMO:

TOYHO COOJIIOZIaTh TPeOOBAHUS TEXHUKU O€30MAaCHOCTU U MpaBuIia MoJjIb30Ba-
HUS TPUMEHSEMBIX MAIlIMH U TPHUOOPOB,

BHHMATEJIbHO OTHOCHTHCS K TIPOBEICHUIO PabOThI, B TOUHOM COOTBETCTBHH C
METOJUKOU U YKa3aHUSIMH,

3aMephbl, 3aMMCH U HAOJIOACHUS TIPOU3BOIUTh TOYHO U aKKypaTHO,

YMETh aHAJU3UPOBATh M KPUTUUYCCKU OICHUBATH IMOJYYCHHBIC PE3yJIbTAThI
OITBITOB.

Brraucienre mpou3BouTh C TOYHOCTBIO IO TPEX 3HAYAIIUX ITUQDP.



JIABOPATOPHAS PABOTA Ne 1

OIIPEJIEJIEHHUE MOJYJIA ITPOJIOJIbHOH YIIPYTOCTH

cku3 o0pas3ua ¢ ykazaHueMm pasMmepoB

Cxema pa3pbIBHOI MAIIUHBbI

Cxema TeH30MeTpa

= MM
= MM
= MM

A= MM 2

ba3za Tenzomerpa

S =
Kos¢ppuuuenr yseanueHust
TeHzomerpa k =
IHena nesenust
TEH30MeTpa



Taboaunua 1 — Kypnaa HadaoaeHui

Harpyska OTcueTsl 10 TEH30METPaM OTHOCHUTEIBHOE HanpsixxkeHnue,
F.H B ¢JMHMIIAX TEH30MeTpa yajauHeHue, % MlIla

_B+C
2-k-S

F | AF | B | AB | C | AC | ¢

-100 o=—

AF, = 4B

4

= AC,=

Cpennee npupaienue aedpopmanun

AB., +AC
Acp :( v cp% = €/1. TCH3.

Cpennee a0CoJIIOTHOE yIJINHEHUE

AL, ="

cp = k = MM.

MopayJb Ipoa0JbHOU YIIPYTOCTH
AF,, - S B
Al, - A

TabauuHas BeJMUYMHA MOAYJIA MPOAOJIbHON YyIIPYTrocTH

E = MIl1a.




I'pa¢puk, nirocTpupyromuii 3akon I'yka

[+

=

<)

<P]

=

=

[+P]

3

=]

)

=

[+

=

OTtHocuTeIbHOE yAJuHeHue &, %0

BeiBOALI @
Pabora npunsaTa « » 202 r.




JIABOPATOPHAS PABOTA Ne 2

H3YYEHUE JTHAI' PAMMBI PACTA’KEHUA CTAJTH

JcKu3 00pas3na ¢ ykazanmeM pazmepoB (10 onbITa )

[= MM
= MM
= MM 2

V= MM

PesyabTaThl onbiTa
JAnarpamMma pactsisKeHus

Yewmue F, H

Yanunenne Al , mm
Macwrad nedpopmanmii

Macmrad cuia

Jcku3 odpa3ua ¢ ykazaHueM padMepoB ( 1ocJje onbIiTa )

[, = MM

d, = MM
A; = MM
V,= MM



Tabimua 2 - XapakrepucTH NPOYHOCTHM U IUIACTUYHOCTH MCHBITYeMOIO

mMaTepuaJa

HaumMmenoBanue
napaMerpa

Oo0o3HaueHne napameTpa,
pacuerHas popmyaa

Beanuuna,
pa3sMepHOCTh

Ipenea
NMPONOPHUOHAILHOCTH

Gnu:

Ipenea
TEeKYy4eCTH

GT:

Ipenea
NMPOYHOCTH

Onp =

Hanpsiskenue npu paspbiBe:
YCJIOBHOE
HCTHHHOE

o pasz.yca —

o pazucm —

JdonmyckaemMoe HanpsizKeHUe

3anmac npo4YHOCTH

OTHOCHUTEIBLHOE
0CTATOYHOE YAJMHEHUE

OTHOCHUTEIBLHOE
0CTAaTOYHOE CYy:KeHHUE

Pa6ora nedpopmanmii :
ynpyras
0CTAaTOYHAas
MOJIHASA

YaenabHasi padorta
aedopmanmu :
ynpyras
oCTATOYHAas
MmoJiHasi




JAuarpamMma pactsisKeHust

Hanpsaxenune o . Mlla

OTHocuTe/IbHOE yUITUHeHue &, %0

BeIBOALI ©

Pabora npunsaTa « » 202 r.
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JIABOPATOPHASA PABOTA Ne 3

OIIPE/IEJTIEHUHE MEXAHHYECKUX XAPAKTEPUCTHK
MATEPHAIA IIPUH C’KATHH

CpaBHHTe/IbHOE U3yYeHHe CBOICTB MJIACTHYHBIX U XPYIIKHX
MAaTepHAJIOB NMPHU UCIILITAHUM HA CKATHE

CranbHoii o0pa3en
Bup o0pa3ua 10 ucnbITAHUS Pa3zmepsnl

hC=
dC=
AC=

JAuarpamMMma c:kaTus CTAJIU

=

R

[+

7

o

>

>y

]

=

=

Yanunenune Al , mm
Bun o0pasua nocJsie ucnbITAaHUS Pa3mepsi

hey =
dcr =
Acr =



Hau6onbmas Harpy3ka npu MCbITAHUT

Hanpsi:keHue B KOHIIE ONBITA
Harpy3ka, cooTBeTCTBYIOIIAsI MPe/eTy

NPONOPUHOHAIBLHOCTH
IIpenes nponopuUUOHAIBHOCTH
JlonmyckaeMoe HanpsizkeHue

Ko punueHT 3amaca npo4HoCTH

YyryHHslii 00pa3en

Harpyska I, H

Buna o0pa3sua 10 ucnbITaHUS

[ock [=

Pa3mepnl

hq=
dq=
Aq=

JAuarpamma c:xxaTus 4yryHa

Buja o0pa3ua nocJie ucnbITAaHUS

Yaaunenne Al , mm

Pa3mepsnl
hy; =
dy; =

Ag; =

11



Paspymaromas Harpyska

IIpenen npoyHocTH

Jonyckaemoe HanpsizKeHUue
Ko puuueHT 3amaca npo4YHoOCTH

BeIBOI :

Fpp=
omnp =

[o]=

OmnpenesieHue NPOYHOCTH JAepeBa NMPH CKATHI

BI0JIb U MMOIMEPEK BOJIOKOH

Buna o0pa3ua 10 ucnbiTaHUS
nomnepex BOJIOKOH

BA0JIb BOJIOKOH

a;= b1 = a, = bz =
h1 = AI = h1 = AI =
PesyabTaTsl onbiTa
Harpy:xenue B1osb | Harpy:keHue monepex
IHoka3aTenn Py . Py P
BOJIOKOH BOJIOKOH
Harpy3ska npeneina Foo =
nponopuuonaabHocru, H mq
Ipenen o =
nponopunoHanasHocTn, MIla mn
Paspymaromas narpyska, H | Fyp = Fpp=
IIpenen npounoctu, MIla | opp = 6’np =
Jomyckaemoe _ y
Hanpsixenne, MIla [ock] [ock]
Kos¢punuenrt 3anaca k K
NPOYHOCTH mp 1p
, —
onp/Onp=

12




JAuarpaMmel c:kaTHs 1epeBa
B1oJn BOJ10OKOH

=
s
S
o
>
=Y
ot
<
=
VYaaunenune Al , mm
ITonepexk BOJIOKOH
=
R
<
z
2
>
=y
o
C
=
VYaiaunenune Al , mm
Bux o0pa3ua nocJie uCbITAHUS
B/10J1b BOJIOKOH nonepexK BOJOKOH
BeiBOA :
Pabora npunsaTa « » 202 .
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JIABOPATOPHAS PABOTA Ne 4

H3YYEHHE PACIIPEJEJEHHUA HAIIPSJKEHHH
B IIOIIEPEYHOM CEYEHHH BAJIKH IIPH H3T'UBE

HcnbiTyemas 0aska : aByTtaBp Ne , 1= MM,
— — — 4 — 3

c= MM, = mMm, J = cm T, Wy = cM

Cxema 0aJIKu ¢ yKa3aHHEM U3MepPHUTeIbHBIX Ceuenue 0ankmn

NpUOOPOB M JACHCTBYIOIIMX CHJI

Qmiopa

Oniopa M



Ta6numa 3 -
npubopa k=

Teopernuyeckue pacyersl

Kypuan naOawaeHuii (ko3pduUIHEHT YYBCTBUTEIBLHOCTH

)

NoNe
AATYNKA

Harpyska
F,.H

OTtcuer

OTtcuer

N§
OTtcuer

OTtcuer

OTtcuer

OTtcuer

OTtcuer

OTtcuer

OTtcuer

Cpenunss
pa3Huua
Acp=2A/n

OTtHocuTeabHas
nedopmanus
e=k-A CcP

Hanpsizkenue
ONbITHOE
c=E-¢

Hanpsizxkenue
pacuyeTHoe
c=M X'y /dJ X

15




I'paguk pacnpeneneHuss HanpsKeHUn

BeIBOALI @

Pabdora npunsTa « » 202 .
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JIABOPATOPHAS PABOTA Ne 5

OIIPE/IEJIEHUE TIPOT'HBOB " YIJIOB IIOBOPOTA
bAJIKH HA /IBYX OIIOPAX

HcnbiTanne NMPOU3BOJIUTCH HA

Cxema 0aJIKu € pacnoJjiokeHueM nNpudopoB
U cXeMa CIJI, 1eiiCTBYIOIIUX HA 0AJIKY

CxeMma

OAJIKH

Quiopa Q

Omwopa M

Yupyras

JINMHUA




I'eomeTpuyecKue XapaKTePUCTUKH 0AJIKH, TaHHbIE 0 MaTepuaJie 0aJKH,
JaHHbIE 0 MpUdopax :

IIpoJier 6ajKu [= MM.
JlinHa KOHCOJIH a= MM.
PaccrosiHue oT CHJIBI : 10 JIeBOIl ONOPBI d= MM.
110 IPaBO# ONOPbI c= MM.
JlauHa cTep:kHs Ha onope A r= MM.
I'eomeTpuyeckue pasmMepbl cevYeHHsI
b= MM, h= MM.
MoMeHT MHEPIMHU CeYeHU S Jy= mMm* .
Moayab ynpyroctu matepuana E = MIlIa.
YBe/MueHne HHIHKATOPA Ky =

Teopernueckoe onpenesnenue aegopmanuii npu u3rude

o JluddepenunaibHoe ypaBHeHUE U30THYTON 0CH 0AJIKH :

Y”:

e Pemenue 1uppepeHINATBLHOIO yPABHEHUS H30THYTOH OCH 0AJIKH :

18



e Teopernuyeckoe 3HaYeHUE YIJ10BO# AeopManuu
( yros moBopora ceuenust Ha onope A ) :

Or 4=

e Teopernueckoe 3HaYeHUe JUHEHHOM nedopmanuu ( mporuoda )
B IpoJieTe:

Jre =

e Teopernyeckoe 3HaYeHHUE JUHETHOH Aedopmanuu ( mporuda )
HA KOHCOJIH :

Jri =

Tabauua 4 - ’Kypnaa Hab10aeHH

Harovika HNupuxkarop Ha | Uuaukarop Nuaukarop Ha
N Py onope A B nmpojere C | koncomn K
n/n OTtcuer Otcuer Otcuer
F,H | AF,H A AA C AC K AK
AFCP= AA cP— A CCP= AKCP=

19



Ta6auua 5 — Pe3yabTaThl HCHIBITAHUH

Ha KOHCOJIH

Jrx =

OTKJ/1I0HEHHE
Iapamer OnniTHOE Teopernueckoe OIBITHBIX
P P 3HaYeHHue 3HaAYeHHue pe3yJabTAaTOB OT
TeOPeTHYeCKNX
Adep Or4 —Ooy4
®0A - I = o .100
Yroua nosopora " Kynn T4
ceyeHus ®TA _
Ha omnope A
foc = ACcp — M-lOO
k nHJ Jfre
IIporu6 fro =
B IIpoJieTe e
fox = ﬂ — M .100
kHHﬂ Jfrx
IIporu6

BbIBOAHI :

Pa0ora npunsra

20
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JIABOPATOPHAS PABOTA Ne 6

OIIPE/IEJIEHUE IIPOTHBOB BFAJIKH,
3ANEJTAHHOH OJHHUM KOHIIOM

HUcnbiTanne IMMPOMU3BOJIUTCSA HA

Cxema 0aJIKu ¢ pacnoJjioskeHneM npudopos
U CXeMa CWJI, IefiCTBYIOIIHUX HA 0AJIKy

Cxema
oaJIKu

Ouiopa O

Omwopa M

Yupyras
JINHUSA

I'eomeTpuyecKHe XapaKTEePUCTUKH 0AJIKH, TaHHbIE 0 MaTepuaJie 0aJKH,
JaHHbIE 00 YCTAHOBKE NPUOOPOB

Bouier 6aakn = MM.
IMonepeunnie pa3vepsl 6aaku : b = MM, h = MM.
MoMeHT MHEepUHMH ceYeHUs Jx = mm *,
YBeJuYeHue HHIUKATOPA kun = :
MoayJs ynpyrocru = Mlla.

21



Teopernuyeckoe onpeneneHue gegpopmManuu
e JlupdepeHnuanibHoe ypaBHeHHE U30THYTOM OCH 0AJIKH :

Y” —

e Pemenue nudpPpepeHunanbLHOrO ypaBHeHUS :

e Teopernueckoe 3HaYeHUE JUHEHHBIX Aedopmanmid ( Mporudos ) :

S8 = , Jre =

Tabaunua 6 — ’KypHaja HaGa0aeHu

1T aleHue
N Harpyska F Halr)ﬂpmll; ;1} IToxka3aHus HHAMKATOPA
n/n H pyH " | Orcuer B AB Otcuer C AC
AF cp=
< ABcp = ACcp =
Pe3yabTaThl HCIBITAHUM
e OnbITHOE 3HAYEHUE JTUHEHHBIX Aedopmanuii ( Mporudos ) :
) _ABcp _ ) _ACep _
OB — k - ' ocC — k -
HH]T UH]T
e OTKJI0HEHHE ONIBITHBIX PE3yJIbTATOB OT TEOPETHYECKUX, Yo
S8 — Jon 100 = Jrc __fOC.lo():
f TB f C
BbIBOARLI ©
PaGora npunsita « » 202 .
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JIABOPATOPHAS PABOTA Ne 7

H3YUYEHUE JIE@OPMAIIUH KPYYEHUA
CTAJIBHOI' O CTEP/KHA KPYIJIOI'O CEHEHUA

OmnpenesieHue MOayJIsl CABUTa M POBepPKa 3akoHa ['yka npu KpyyeHuu

dopmy.Jia 3aK0HA
I'yka npu kpy4eHuu

Buna o0pa3sua 10 ucnbiTaAHUS

Pa3zmepnI 00pa3ua : auamerp d= MM, aauna [ = MM.
IHo/IApHBIM MOMEHT HHEPUUH CeYECHUS Jp= MM *
IToAsApHBI MOMEHT CONMPOTHBJICHHSI CEUEeHHS Wp= mm 2,

CxeMa yCTaHOBKH



Taboauua 7 — KypHaua HaGa0aeHU I

Vron IIpupamenue Kpy st IIpupamenue
yriaa KpyTHLIEro
3aKpy4UMBaHUsA MOMEHT
3aKpy4YUBaHUA Mo Hown MOMEHTA
¢ ’ rpa)lyc A¢ R rpanyc K> AMK’ N H'MM
Apcp = AMy cp =
IIpumeyanue . Macmrad : MOMEHTOB 1 MM — Hwm,

aedpopmanuii 1 mm — 0,1 rpagyca.

Pe3yabTarhl HCHBITAHUN
e MakcHMAJIbHBIH KPYTALUA MOMEHT My max) =

e Kpyrsaimmi MOMEHT, COOTBETCTBYIOLIMI
npeey nponopuuoOHaILHOCTH Mg =

o (CpeaHee npupaiieHue yrja 3aKpy4uBaHus B paJuaHax

Apcp-2-7
Apcp(pay) = 360

e MoayJb caBura ( ONbITHBIHU )
AM K CP -l
G = ¢ _
Apcp(pag)-Jp
e MoayJb caBura ( TeOpeTHYECKHH )

G:L:

2-(L+ p)
raie U — xodpdpuuuent Myaccona, u =0,25... 0,35 .
e IIpexes NponoOpUHOHAILHOCTH
_ M ()

=y,

24




e YC/I0BHBIN Npeaes NPOYHOCTH

MK(max)
THP :—W =
P

e Jlomyckaemoe Hampsi:keHHe ( ONBITHOE )

trp
[TKP ]0 = 2 =
1P
rae kpp— xodpdpunment 3anaca, kygp=1,5...1,6 .
e Jlomyckaemoe Hampsi:keHue ( TeOpeTHYecKoe )

[TKP ]T = (0’5"'016)'[O-PACT ]:

JAuarpamma cKpy4YuBaHUs

=
=
S
o
=
D
=
=)
=
=
=
=
=
-
>
oY
=
YroJ 3akpyuyuBaHusd @ , rpaayc
Bun o0pa3sna nocJie ucnbITAaHUS
BbiBOaBI :
PaGora npunsita « » 202 r.
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JIABOPATOPHAS PABOTA Ne 8

OIIPE/IEJIEHUE TIPOT'HBOB IIPH KOCOM U3I'HBE

HUcnbiTaTeabHan YCTaHOBKA

Cxema yCTaHOBKHM € PacnojiokeHueM npudopoB

OcHoBHBIE JAAaHHBIC YCTAHOBKH

BeLier 6ajakun =
IIInpuHa nonepeyHoro ceyeHus =
BricoTa monepe4yHoOro ceyeHus =
MopayJib IpoOa0JbHOU YIIPYTOCTH =
YroJ, o6pa3yemblii IIIABHOM 0CHIO

MONEPEYHOI0 CEYEHHS ¢ BEPTHKAIBIO a =

Ko3dpuuuenr ypeanyeHuss HHAUKATOPOB Ky =
Teopernyeckue BEIYUCICHUSA

e MH3runodarommii MOMEHT B CEYEHUH

M=

e CocTaBidg0Iye 0T H3rud0aA0NIero MOMEHTA

My=
MX=

26



e OceBble MOMEHTHI HHEPUHUHU MONEPEYHOT0 CeYEHUS

JY = JX =

e BeprukajabHbIi NPOrud cBOOOIHOT0 KOHIIA 0AJIKH
Jre =

e TopuzoHTANBLHBIA NPOrud CBOOOTHOTO KOHIIA DAIKHU
Jrr=

e CyMmMapHbIid Iporud cBOOOIHOr0 KOHIA 0AJIKH

fTCYM=

e Yrou HaAKJIOHA HEATPAILHOM JUHHH K ocH X
18 fr= Pr=

ICKHU3 MONEPEYHOro cedeHnsi 0aIKu
( c HaHeceHMeM TJIABHBIX OCeil HHepPUHUH
U CJIeJI0B IVIABHBIX IVIOCKOCTEH ¢ CHJI, U3ruda, HeMTPaJIbHOM )

27



Tabanua 8 — ’Kypnaua HaGa0aeHU

IToka3aHust MHAMKATOPOB, COOTBETCTBYIOLIME NIPOTHUOY
Harpyska Ipupaimenue
F H narpysku AF, H BEPTHKAJIBHOMY TOPU30HTAJIBHOMY
Otcuer HB AHB OTtcuer Hr AHF
AFcp= Allg cp = Ally cp =

Pe3yabTarhl HCHBITAHUMN
e BeprukajabHblid NIPOrud cBOOOIHOr0 KOHIA 0AJIKHU

Fon = Allg cp _
OB [

e [opu3oHTAJIBLHBII MPOrMd CBOOOTHOTI0 KOHIIA OAJIKH

fo = Al cp _
or (-

e CyMmMapHbIid Iporud cBOOOIHOI0 KOHIA 0AJIKH

Jo cvm =
L] OTKJIOHEHI/Ie OIIBITHBIX pESyJIbTaTOB oT TeopeTI/IquKI/IX

Jr cvm = fo cm/ 100% =
J1 cvm

e VYroJ HAKJIOHA IUIOCKOCTH U3ruda K r’iaBHOM ocH

g Bo = fO%OB = Po =

e OTKJIOHEHHE ONBbITHBIX JAHHBIX OT TCOPETHYCCKHUX

Pr - ﬁ%T 1100% =

BeiBOALI ©

PaGora npunsTa « » 202 .
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JIABOPATOPHAS PABOTA Ne 9

BHEIIEHTPEHHOE PACTAKEHUHE CTEP/KHA

HcenbiTaHus: NPOBOAATCSH HA MAILIMHE
Cxema cnJ, IHonepeuHoe ceueHue odpa3ua.

JAeHCTBYIOIIUX HA CTePKeHb JNUopkI pacnpeaeieHust
HANPSZKEHUH M0 CeYEHU IO

I'eomeTpHUYecKHe XapaKTePUCTHKHU 00pa3ia, TaHHbIE 0 MaTepuaJjie U npudopax

ITonepeunbie pazMepsl 00pasua b= mm, h = MM.
IL101mAaab NONEPEeYHOro cedeHust =

MOMEHT HHEPIHH CeYEeHHsT Jx=

MOMEHT CONPOTHBJICHHS CeYEHUSsI Wy =

IKCHEHTPUCHUTET TOYKH NMPUIOKEHUS CHJIbI =
MoayJb ynpyrocru MarepuaJjia =
YBeanuenue TeH30MeTpa =
ba3a renszomerpa =
Teopernueckoe onpeaeseHne HANPSAKEHUN U MOJI0KEHHE HEUTPAJIBLHON OCH
e M3rudaromuii MOMEHT B CEYCHUM
M =
e CymMmapHble HANIPSIZGKEHUS] B KPAWHUX BOJIOKHAX
o] =
0712 =
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e OTpe3ok, oTceKkaeMblii HeliTpaJbHOIi JuHUel oT ocu Y

Yo =
Taoauna 9 — ’Kypuas Hada01eHui
Mpupamennue OT1cyeTsl 10 TEH30METPaM
Harpyska E){alr) KK
F.H AFp’yH Teuzomerp 7} Teusomerp 7,
’ Orcuer T AT, Orcuer 7T, AT,
AFcp= AT;cp = ATscp =

Pe3syabTarhl onbiTa

e OrtHocuTteabHas AedopMmanus

g = Alicp _ gy = Alycp _
k-S k-S
e HopMmajbHble HAIPSIZKEHUS] B KPAMHUX BOJIOKHAX
Co1 =& E =
Cp2 =&p E =

OTKJ/I0HEHME ONBITHBIX JAHHBIX OT TCOPETHYCCKUX
9127902 1009 =
0712

9117901 100% =
or1

BeiBOARLI ©

« » 202

PaGora npunsaTa
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JIABOPATOPHAS PABOTA Ne 10

OIIPEJIEJIEHHUE BEJTHYHHbI KPUTHYECKOH CHJIbI
IIPH IIPOJ]OJIbHOM HU3T'HBE B YIIPYI'OH CTA/THH

HcnbiTanne IIPOBOAUTCH HA

CxeMbl YCTAaHOBKH 00pa3ua

Ta6auna 10 — 'eomeTpuueckue JaHHbIe 00pa3noB. JlaHHbIEe 0 MaTepuaJe

HaumMmenoBanmue
napamerpa

Beanunna napamerpa
"
pacyeTrHas popmyJia

Crepaxnn

2

JJIMHA cTepKHA, MM

IIupuHa ceyeHus
CTEPKHHA, MM

BricoTa ceuenus
CTEPKHHA, MM

MoMeHT MHepUUH CeYeHMs,
4
MM

Pannyc uHepuuu ceyeHusi, MM

I'nokocth

Ko3ppunueHT ymMeHbIIeHUSA

AOIYCKAeMOI'0 HANIPSA/KECHUSI 4
MoayJab ynpyrocru _
marepuasaa, MlIla
IIomaas monepeyHoro ceve- 4=

2
HHA, MM
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Ta6auua 11 — Pe3yabTaThl TEOPETHYECKOr0 PacyeTa U ONbITA

N Kpuruueckasn cuiaa Fgp, H
Pacuernas ¢popmy.ia
CTEePIKHS
TeopeTHYecKas ONbITHAS
Omuodka onbiTa , %
F - F
KPT KPO
-100% =
F, KPT

BbiBOARLI :
PaGora npunsaTa « » 202 .
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JIABOPATOPHAS PABOTA Ne 11

OIIPEJIEJIEHUE JIHIIIHEH OITIOPHOHU PEAKIIUH BAJIKH

HcnbiTanue IMIPOBOAUTCHA HA

I'eomeTpruyeckue XapaKkTepucTUKHU 0aJIKH.
J/laHHBIe 00 YCTAaHOBKE U MaTepuaJie 0aJKu.

JnuHa 6aaKu [=
ITonepeyHbie pazMepbl GAIKH b= h=
MoMeHT HHEPUUHU CeYeHHsI 0ATKN Jx =
PaccrosiHue 0T cedyeHust 10 TOYKH NPUJIOKeHHusI HArpy3kn [} =
IleHa ejieHUsI HHIUKATOPA k=

Cxema yCTAaHOBKHM U CXeMa CWJI, IEHCTBYIOIIMX HA 0AJIKY

Jlannasi
cucTremMa

OcHoBHaA
cucremMa

Qmopa O

Onwpa M

Teoperuuyeckue pacuersbl
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Tabauna 12 — ’Kypuaua HadaoaeHui

N | Harpyska, H Peakuust Ha ¢cB00OAHO onepToM KOHIe , H
n/m F AF A AA
AAcp=
AFCP = CcP
Pe3yabTaThl HCNIBITAHUM :
e CpeaHee ONbITHOE 3HAYCHUE NMPUPALICHUS PeaKUMHU CBOOOIHO ONEPTOro
KOHIA
AAO = H.
e Teopernueckoe 3Ha4yeHHe NMPUPALICHUHA PeEAKIUM CBOOOLHO OIEPTOro
KOHIA
AAT == H.
e OTKJ/IOHEHHE ONBITHOIO 3HAYEHHUS PEAKIHH OT TEOPEeTHYECKOr0
AAr — A4
L_—"0.100% =
AAr
BbiBOARLI ©
PaGora npunsaTa « » 202 .
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JIABOPATOPHAS PABOTA Ne 12

OIPE/AEJIEHHE PEAKLIHH CPE/HEH OIIOPBI
JIBYXITPOJIETHOH HEPA3PE3HOW FAJIKH C KOHCOJIBIO

HcnbiTanne IMPOBOJAUTCH HA

I'eoMeTpruecKkue XapaKTepuCcTHKHU 0aJIKH :

IIpoJer [=
Jdnvna koHCco =
Paccrosinue oT J1eBO ONOPHI 10 CPeAHEH ONOPbI c=
Cevenue 0aJKU — NPSAIMOYTI0JIbHUK :
b= , h=
MOMEHT HHEPIHH CeYeHHsI Jy=
CxeMa yCTAaHOBKH M cXeMa CHJI, Teopernueckue
AEHCTBYIOUIUX HA 0AJIKY pac4yersl
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Ta6nauna 13 — )Kypnaua HabaoaeHuni

N | Harpyska, H Peaxkuust Ha cpeaneit onope , H
n/u F AF Co ACy
AFcp= ACo cp=

Pe3yabTarhl HCHBITAHUN

e OnbITHOE 3HAYEHNE IPUPALLIEHUS PEaKIMHU CpeHell 0nopbl

ACO =

o Teopernueckoe 3HaUEeHNE MPUPALIEHUS] PEAKIIHH CPeTHEN ONMOPbI

ACT =

e Ommuoka onbiTa

ACr —AC, 100% —

Cr

BeIBOALI @

PaGora npunsaTa « » 202 .
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JIABOPATOPHAS PABOTA Ne 13

H3YYEHUE JIE®@OPMAIIUH

IHJIHHIPHYECKOH IPYKHHBI

CxeMa ycTaHOBKH

Taboaunua 14 — ZKypnaua HaGa0aeHui

Pa3mepsl NpyKHHBI

HapyxHblii 1MaMeTp NPYKUHbI

D=

MM

CpenHuii 1TuaMeTp NPy KUHbI

Dcp=

MM

J{uameTp NpoBOJIOKHU

d=

MM

Yucso padbounx BUTKOB

n:

Bun nedpopmanum —
pacTsixkeHue

Harpyska, H

Ocaaka npy:KuHbl, MM

Fo

AF,

Lo

Aio

AFgcp=

Ao cp=
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Harpyska I, H

JAunarpamma negopmManmu NpyKMHBI

Ocajaka Npy:kKHuHbI A , MM

Ta6auna 15 — Pe3yabTarhl HCHIBITAHUT

Teoperuueckoe OnbITHOE
Beauunna
3HAYEHHE 3HAYEHHE
C 3
peanee _8-AF;-D¢p-n
NpHpalIeHne Adr = i = | =
oCaaKH Gr-d 0
NPYKHHBI
Kospduument | A — Al AC,, = AFp —
T 0
KeCTKOCTH Ady = Ao
NPYKAHBI
. _BAF -Dep-n _
°T 4t ax
Monayab caura | G = o)

BbIBOARLI ©

PaGora npunsaTa
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JIABOPATOPHAS PABOTA Ne 14

OIIPEJIEJIEHHE Y/IAPHOUH BA3KOCTH ITPH H3/IOME
OBPA3I[OB C HAJPE30M (YJIAPHAA I[IPOFA )

HUcnbiTannsa MpOBOAATCHA HA

Cxema yCcTaHOBKHM

OcHOBHBIE JaHHbIE KoI1pa
Paccrosinue ot HEHTPa THKECTH MasiTHHUKA

710 OCHM BpallleHHsI R =
Bec MmasiTHHKA G=

®opma u pa3zmepsbl 00pa3na U HAPE30B
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Ta6auna 16 - ’Kypuan HadaoaeHui

CopTt niam mapka Marepuasia

ILIomaas MonepevyHoro ceYeHnst
B MecTe HajJape3a A, mm?

Beauunna npousBeaeHust GR ,Hwmm

IlepBoHaYaIbLHBIH YI0J NOABEMA MAasITHUKA (p , TPaayc

YroJa noabema npu onpeaeieHun
BPE/JHOI0 CONMPOTHBJICHUS Q1 ,rpaayc

¥Yroa nogseMa npu pa3pyuieHuu oopasua ¢, ,rpamyc

Ilosinas paboTa MAsSITHUKA, 3aTPAavYeHHAsN
Ha pa3pylieHHe odpasmna L; ,H-wmm

Pabora MmasiTHMKA, 3aTPaYeHHasi HA NIPe0I0JIeHUe BpPeIHbIX
CONMPOTHBJICHUH NP cBOOOHOM ero nagennun L; , H-mm

Pab6oTa, 3aTpayeHHas Ha U3J10M o0pa3ua Ly ,H-Mm

YinapHas BA3KOCTb a , Hwmm/mm®

®opmyJibl U BHIYMCIEHUS

BeIBOALI @

PaGora npunsTa « »
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