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IpakTtuueckast padora Nel

Tema: Il1ockaa cxoasmiasicss cucTeMa CHJI.

Heab padoTel: Yuems onpedensimov pasHooeticmayiowyio niocKol cucmemol
CXO0AWUXCSL CUNL, peulams 3a0aiu Ha padHOBeCUe 2eOMeMPUYECKUM U AHATUMUYECKUM
CnocoboM, payUuoOHAIbHO BbIOUPASL KOOPOUHAMHbBIE OCU.

PacuerHblie popmy.ibi:

Pasnooeticmsyrowasn cucmemst cun

n n
Fr= R +F; Fr = Y Fui Foy= Y Fiy
0 0

rieFsy, Fsy-TIPOCKIMH PaBHOACHUCTBYIONIMX HA OCH KOOP/IMHAT,

Fix» Fxy — IPOEKIMU BEKTOPOB-CUJI CHCTEMbI Ha OCH KOOP/IMHAT.

TAE€ Ay, — YrOJl PABHOJAEUCTBYIOIIEN € OCBIO OX.

Yenosus pasroeecusl
( n
Z Fr = 0;
{a
Y Fy =0
\"0

Ecnu miockas cucrema CXOASIIMXCS CUJI HAXOAUTHCS B PABHOBECUH, MHOTOYTOJIbHUK
CHUJI IOJIKEH OBITh 3aMKHYT.

IIpumep. Onpenenenue paBHOACHCTBYIOLIEH CHCTEMBbI CIJL.

OmnpenenuTh PaBHOJACHCTBYIONIYIO TNIOCKOW CHCTEMBI CXOISAIIMXCS CHIT
aHaJUTHYECKUM criocobam (puc. 1).

HMawo: F; = 10xH; F, = 15kH; F; = 12kH; F, =
¥ F, 8kH; F; = 8kH;

F; a, =30°% a, =60°% a;=120°% a, =180°% as = 300°.
%3 o F)
2
a;  Pewenue.
F; oV *  OnpenenuTh paBHOAEHCTBYIOIIYIO AHATUTHYECKHM CIIOCOOOM

(puc. 1).
Puc 1

Puc 1



(Fix = 10 - cos 30° = 8,66KH
| Fp =15+ cos60° = 7,5xH; | _ZF |
4 F3, =12 - cos 60° = —6kH; & Ix T kxs
| Fax = —8kH; | Fsx = 6,16 KH.
k Fg,, = 8- cos60° = 4kH; )

( F, =10-cos60° = 5kH;

F,, =15-cos30° = 12,99kH;

{ F3y =12 -cos30° = 10,4kH;
Fy = 0;
\Fsy = —8:c0s30° = —6,99kH;

| Fry = szy;

Fy, = 21,49 kH.

J

Fy = /ng + FZ,; Fy = /6,162 + 21,492 = 22,36kH;

— le
CoOS gy, = F—,

F _ 6
2 COS U5, = 2236

6
= 0,2755; ag, = 74°.

3aoanue no séapuanmam. Vicnons3ys cxemy puc. 1, orpeneanTs paBHOICHCTBYIOIIYIO

CHUCTCMBI CHJI.

IHapamerpsl | Bapuant

1 2 3 4 5 6 |7 |8 |9 |10
F,, xH 12 8 20 |3 6 12 |8 |20 |3 6
F,,kH 8 12 |5 6 12 |8 12 |5 |6 12
F;,xkH 6 2 10 (12 |15 |6 |2 10 |12 |15
F,, xkH 4 10 |15 15 |3 4 10 |15 |15 |3
F;, xkH 10 6 10 |10 |18 |10 |6 10 |10 |18
a4, Tpaj 30 0 0 0 0 30 /O |0 [0 |0
Qy, Tpax 45 45 |60 |60 |30 |45 |45 |60 |60 |30
a3, rpax 0 135 | 135 | 135 |45 |0 135 135] 13545
A4, TPAT 60 30 | 150 | 150 [ 150 |60 |30 | 150 150|150
a5, Tpaz 300 270 210 |270 |300 |300|270 210|270 |300




3a11alm Ha TEMY: OIIPEACJICHUE TTTABHOI'0 BEKTOPA M I'/IaBHOI'0O MOMEHTA IJIOCKOM
CHUCTEMBI CHJI.

L[CJ'H) pa60TbI.' AHanuTndeckoe OIpCACIICHUC INIABHOI'0 BCKTOPA U I''TABHOTO MOMCHTA
TIOCKOM CUCTEMBI IMPON3BOJIBHO PACIIOJIOKCHHBIX CHIIL.

ConeprxkaHue U OPSIIOK BBITIOJTHEHHSI paOOTHI.

3ananue 1. 'padmyecku onpenenuTe TIaBHBINA BEKTOP U IJIaBHBI MOMEHT ILTIOCKOM
CUCTEMBI ITPOU3BOJILHO PACIIOIOKEHHBIX CHUII.

3agaHHble cunbl, H KoopauHaTtbl ToueK Yrabl, d <90°

Fy F, F3 Xy Y1 Xz Y, X3 Ys a a as

e o S
Y

Memoouka pacuéma.

3aganue 2. AHaIUTUYECKH ONPEACIUTD IJIABHBIA BEKTOP U IJIaBHBIA MOMEHT IIOCKOMN
CUCTEMBI ITIPOU3BOJIBHO PACITOJIOKEHHBIX CHUIL.

1. Beruncnuts BEIMUMHY TIIABHOTO BEKTOPA METOJ0M MPOECKIINM:

Frox=) Fix=+FIx+F2x +F3x=+Fl cosd1 £F2cosd2+ F3cosd3

2. U3 Touku npusenenns O BOCCTaHOBUTH MEPIEHANKYIISAPHI K IMHUAM ACHUCTBUS
3aIaHHBIX CUJI. I3MEPUTh 1 OTMETUTH OTPE3KH ITUX NMEPIEHINKYJIIAPOB al;a2;a3 , kak
IUIEYU CUJI OTHOCUTENBHO TOUKH O. OTMETUTh YepPTOUKaMH CHUJIbI, 00pa3yroliue napy.

3. [IpousBectu anredpanveckoe Cl0KeHHEe MOMEHTOB nap cuil. OnpenenuThb
HaIpaBJICHUE TJIaBHOTO MOMeHTa. Mrin =+ M1 + M2 + M3 =+ Flal+ F2a2+



3amayu Ha Temy: OnpeaesieHre peakuuil ONMOpP MPH Pa3JIUYHBIX CXeMax
HATPY/KEHUSI.

3aoaua 1. 'py3 no/ABEIICH HA CTEPKHAX U KaHATaX U HAXOJUTCS B PABHOBECUU
(puc.1). U300pa3uth cucteMy CuiI, JEHCTBYIONTUX HA MApHUP A.

- Hemognscwmmait
o

Pucynoxk 1

3aoaua 2. llap noJiBe1lIeH HA HUTHU U ONHUpaeTcs Ha cTeHy (puc.2). OnpenenuTsb
peaKIMy HUTH U TJIaJIKOU OMOPHI (CTEHKH).

B B
Ry
L R,
G G
a . ... 0
PucyHnok 2

3aoaua 3. YkaxxuTe BO3MOXXHOE HalpaBlieHHuE peakiuii B onopax (puc. 3).

B
al al

PucyHnok 3



IpakTtnueckasi padora Ne2

Tema: Onopsl 0a04HbIX cucTeM. Onipeae/ieHle peakuid B 0NOpax.

Heas padoTei: Ymems npusooums npouzeonvbHy0 NIOCKYI0 CUCEM) CUT K MOYKe,
onpeoensis 8eIUUUHbL 2]IA6HO20 6EKMOPA U 2ABHO20 MOMEHMA CUCEMbL. 3HAMb
VPaGHeHUsl paBHOBeCUsl U YMemb UMU NOTb308AMbCSL NPU ONpeoeeHuu peakyuil 8
onopax 6anoYHbIX CUCTEM.

PacuerHbie popmy.ibi:

Buowt onop 6anox u uz peaxkyuu (puc. 2)
F F,
Q i}"’ >§ T"’* A T";
R,
1 o

Puc.2

Momenmul napul cun u cuivl omuocumenvHo mouku (puc. 3)

m=Fa
a F‘p
a)

Puc.3
Inasnoiii gexmop E, = \/(Z{)‘ Fr)? + (26‘ Fky)z.
I naenviit momenm M, = X6 My,
Venosus pasnosecus

n n n
1 szx = O;ZFky = O;kaA =0

0 0 0

n n n
2 ZFkx=0;zmkA:0,zka:0
0 0 0

n
HpOBepKa:Z Fy, = 0.
0



3aoanue Onpenenutb BETUYHUHBI peaKUUi s OaJIKU ¢ MIAPHUPHBIMHU OMOPaMHU.
[IpoBecTr mpoBEpKyY MPaBUIBLHOCTH PELICHHUS.

IHapamemp | Bapuanm
1 2 3 4 5 6 7 8 9 10
Fq,xH 10 12 14 16 18 20 |22 24 |26 28
F, xH 5 55 |6 6,5 |7 75 |8 85 |9 9,5
m, KH-m 14 13 12 11 10 9 8 7 6 5
a, M 0,3 (03 (03 |03 (03 |02 (0,2 |02 |02 ]0,2
Ne BapuanTa Ne Bapumanra
| o F F 6 E -
D L
n?#hﬂ —[ F:t g"ha 3a a

I‘ a . 2a a‘_1 a 1 “

2 F, F, / F F

Lﬂfa__ 24 24 m":’zﬂ . _‘L_Jri

10

-
3




IpakTuyeckas padora Ne3

Tema: OnpeneseHue MOJM0KEHU HEHTPA THAKECTH MJIOCKOUA PUIypbI.
Heas padoTei: 3nams mMemoosl onpedenenus yeHmpa maxicecmu meia u nioCKUx
ceuenutl, hopmyavt 015 onpedenerus nonodicerus L{T niockux ceveruil

Ymemo onpedenamob nonosicenue yenmpa msasxcecmu @puayp, cOCmagienHvlx U3
CmManoapmHulx npoguiel.

Pacuernbie popmyJibi:

Mertonsl pacuera:

METOJI CHAMMETPUHU;

METOJ pa3JeJeHNs Ha IPOCTHIE YaCTH;
METOJI OTPULIATEIBHBIX TIOIIAJCH.

KOOpIII/IHaTBI LHCHTPOB TAXKCCTH CJIO0KHBIX U COCTABHBIX CEUYCHUM

n ] n .
i=1Xi*Si V. = i=1Yi" S
s ¢ S
rae S;— IJomaan yacreu ceuenust; X;, Y;— koopaunatel L[ T yacteii cedyenus;
S — cymMapHas ioniajib CEYEHUs.

X, =

['eoMeTpudeckrue XapaKTEpUCTUKH CTaHIAApTHHIX MpokaTHBIX mpodueii B TOCT.

3aoanue OnpeneanuTb KOOPAUHATHI IIEHTPa TSKECTH COCTaBHOTO ceueHus. CeueHus
COCTOSIT W3 JIUCTOB C MOIMEPEYHBIMH pa3MepaMu a X § W MPOKATHBIX MPOQHIICH 110
I'OCT 8239-89, I'OCT 8240-89 u 'OCT 8509-86. Yronok BeIOMpaeTCsi HAUMEHBIIEH
TOJIIIAHEI.

Ilapamemp | Bapuanm
1 2 3 4 5 6 7 8 9 10

Ne llIsennepa | |8 18a |20 20a |22 22a |24 24a |27 30

Ne leyraspa | 8 18a |20 20a |22 22a |24 24a |27 30

Ne VroJka 8 8 9 9 10 10 11 11 125 14

a ,MM 180 1200 |200 |220 [220 |240 |240 |260 |270 |300

5 , MM 5 |5 5 5 5 5 6 |6 |6 |6
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IpakTtnueckasi padora Ne4

Tema: MexaHuyecKkue UHCNILITAHUA MAaTepUaIoB. MexaHuyeckue
XapaKTePUCTHKN MAaTEPHAJIOB.

Ilenwv pabomui: [lonyuums ouazpammy pacmsadiceHus u Uccieo08ams NpoYecc 6NI0ms
00 paspyuienus. IKCnepuMeHmaibHo noomeepoums 3axot 1’ yka u onpedenrumo
3HaueHue Mmooy ynpyeocmu. Onpedenums mamepuai oopazya. Anarumuyeckoe
nocmpoeHue ouazpammbl UCHUHHBIX HANPSAACEHULL.

3aganue 1.

IHopsaok BbINOJIHEHHUS Pa0OThI:

O3HaKOMUTBCS ¢ UCHBITATEILHOM MamHOM. CXeMa UCIIbITAHUN UMEET BHU/

éﬁﬂlﬁjéég :ﬂ I Ia;py:ma

-
| du F,H}

fu | obpasen
>
AL, am

YnnuHenue

N3mepuTh, ¢ MOMOIIBIO ITAHTSHIIUPKYIIS, JJIMHY U AMamMeTp padoueil yactu oOpasia.

dp
AN

— i — ‘ll———\-— - — | —

[
K 0

YcTaHOBUTH 06p336].1 B UCIIBITATCIIbHYIO MAllIMHY W ITPOBCCTU IKCIICPHUMCHT.

[MonyunTh qUarpaMMmy pacTsDKCHHUs B KOOpaMHaTax Harpyska (F, kH)-abcomoTHast
nedopmarus ( Al, Mm)



-~ -F,I‘H
:; N
3 i
= 1] i
W Lkg l.:: w
/
| Il -
r AL, wu

U Ipeo0pa3oBaTh €€ B IMarpaMMy HampsiKEHUNW B KOOpPAMHATAaX HaIpsHKEHUE

F Al
(o, MIla) — orHOCcUTeNnbHAS negopmanus (&). Mcnonb3ys hopmysiel 0 = s0E=T

€T wnta

Ll
""i apﬂ.‘lp uem

Hcnonb3ys 3akoH ['yka qi1s ynpyrux aedopmanuia
o = Ee, onpenenuts Moayap ynpyroctu Mmarepuana E = % U caM MaTepua oopasua.



3aganmue 2.
o

- N\

O
0-02

O,

&

Pucynok 1 — Jluarpamma MCTHHHBIX HAIIPSKECHUN
OCHOBHBIE ITOJIOKEHUSA:

HctrHHOE HanpsbKeHHe ornpeaessercs no Gpopmysie:
=" (fla),

Fk

rne  P,— tekymas cuia, H;

F,.— TeKyIlas II0mab MOMEPedHOr0 CeYeHHs, M, ONPEEsIeTcs Mo hopMyIe:
Fi=Fyx(1-&),

rne &.— TEKyllee 3HauYeHHe OTHOCUTEIbHOUW nedopmariuu oOpasiia, KOTOpoe
onpenenseTcs no popmyre:

&, = Al/l,,
rae: Al — npupalieHue JIMHBI 00pasia, M;

[y — HadaJbHAs JUIMHA o0pasma, M.



3agaua

[Ipu ucnpITaHUU HA pacTsHKEHUE CTaHIapTHOro oopaszua aymHoi 100MM 1 nuameTpom
10mM, OTy4nIM CAEAYIOMME PE3YIIbTATHI:

Ne Hedpopmupyemsiii | Ycunue nepopmupoBanus P(kH) npu pactsokennn Ha
Marepual Alum

n/n

25 |5 7,5 10,0 | 12,5 | 15,0 | 17,5 |20,0
1 AnroMuHUN 6,1 6,5 |68 |72 |76 |79 |81 8,16
2 Menb 20,6 1209 |21,2 (214 (21,6 |21,8 |22,0 |21,1
3 JlatyHb 26,8 29,9 32,1 |34,9 |35,6 |37,6 |38,1 |37,9
4 Crans 20 20,7 26,2 1299 35,7 |37,0 |39,6 |40,1 |-
5 Cranb 40 429 52,4 |584 | 62,1 |63,5 |64,2 |654 | 64,7
6 Cranp X18H10T |21.4 254 (29,2 |32,8 |36,3 |39,6 |42,8 | 41,8

CocTaBUTh TaOJIHILy PACUETHBIX 3HAUEHHUI «0» U «&» U OCTPOUTH rpaduK PyHKIIUU
«o=f(e)».

IIpu ucnbITAHUY HA PACTSZKEHHe CTAHAAPTHOrO 00pa3ua AJINHOI
100 mm 1 quamerpom 10 MM MOJIyYWIIH CJIeAyONIHE Pe3yJIbTATHI

JedopMupyemblii MaTepPUAJI-JIATYHb

HNcxonnbpie TaHHbBIC:

Al =2.5mum; P, =26,8xH,;
Al, =5Smm; P, =299«xH,
Al =7,5mm; P, =321xH,
Al, =10mm; P, =349«H;
Al =12,5mm; P, =35,6xH,;
Al =15mm; P, =37,6kH;
Al =17,5mm; P, =38,1xH;
Aly =20mm P, =38xH

CocTaBUTh TaOIHILYy PACUETHBIX 3HAUCHHUH «Oo» U «&» M TIOCTPOUTH rpaduK  (PYyHKIUHU

«o=f(e)».



Pemenne.

1. OmpenensieM OTHOCUTENBHYIO CTETNICHB Ne(hOPMALIUH - € ISl KXKIOTO dTara
nehopMUpOBaHUS

Al

£="-100%
Iy
20025 605

£, = o(,)ols =0,15
g, =205 075
g 2001,

0,1
g 200125 (s
& = 0’815 =0,15
g 0075 (0

0,1

f 2002 0y

0,1

2. OmnpenensieM TEKYIIyIO IO b TOTIEPEYHOTO ceueHwms - Fx i kakmoro atamna
nedhopmupoBanus 1Mo Gopmysie:

Fr = Fo(1 — &)
3. HavanpHyt0 miiomaap MomnepeyHoro ceueHus onpenemnsercs no Gopmyiie:

d?
F,=—2
0 4

3. OmnpezensieM HCTUHHHOE HAIPSHKEHHUE - G Ha KKIOM YYacTKe JIJIsl KayKJI0To dTarna
nedhopmupoBanus 1Mo GopmyIie:



P -10°
o == 26,6-10° 1(_)5 =3,436-10° I[1a = 343,6 MI1a
F, 7810
P -10°
o, =—2= w =3,934-10%ITa = 393,4MIla
F, 7610
P -10°
oy =L 230 538.10° 170 = 433,8MiTa
F, 7410
P -10°
=L 390 047 100 17 = 484,711
F, 7210
P -10°
oy =5 23000 _ 5 086.10% 74 = 508,6M1Ta
F, 710
P -10°
=L 3TN0 5509108 74 = 552.9M1Ta
F, 6810
3
=P 38O s 093108 170 = 577.3M1Ta
F, 6610
P -10°
oy =—= 38—10_5 =5,938-10° ITa = 593,8MIla
F, 6410

Tadauna pacyeTHbIX 3HAYEHWH © U €

1 2 3 4 5 6 7 8
o,Mlla | 343,6 |393,4 |433,8 [484,7 |508,6 |[552,9 |577,3 |593,8
€ 0,025 0,05 0,075 0,1 0,125 0,15 0,175 10,2

[To pe3ynpTaTaM pacdueToB CTPOUM IpaduK 3aBUCUMOCTUXT=](E)».
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3agayu Ha TeMy: PacueThl 3aKJI€MOYHBIX U CBAPHBIX
COCIMHEHUM.

3aoaua 1. OnpenenuTs MOTPEOHOE KOJIMUECTBO 3aKJICTIOK JIJIS TIEpeIaun BHEITHEH
Harpy3ku 120 kH. 3aknenku pacnosioxkuth B 0uH psia. [IpoBepuTs NpoYHOCTH
coequHseMbIX TucToB. M3BecTHO: [0]= 160 Mna; [o,,]= 300 MIla; [1.]= 100 Mmna;
JTraMeTp 3akiienok 16 mum (puc. 1).
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Pucynok 1.

3aoaua 2. ITpoBepuTh TPOUYHOCTH 3AKJICTIOYHOTO COSTMHEHUS HA CPE3 U CMSITHE.
Harpyska Ha coenunenune 60 kH, ; [0, ]= 240 MIla; [t.]= 100 Mna (puc. 2).
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3anaya 3. [IpoBepUTh MPOYHOCTH CBAPHOTO COEIMHEHHUSI YTJIOBBIMU IIIBAMU C
Haknankou. JleicTByromas Harpy3ka 60 kH, nonyckaemoe HanpspKeHUE MeTallIa 1Ba
Ha casur 80 MIla (pwuc.3).
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IpakTtnueckass padora NeS

Tema: Pacyer Ha IPOYHOCTH KPYIJIOr0 BaJjia. BeinoiHeHUe pacyeToB HA
MPOYHOCTH U KECTKOCTH NMPH KPYYCHUH

Heab padotbi: 3uams popmynvl 015 pacuema HANPANCEHUL 8 MOUKe NONEPEUHO20
ceuenusi bOpyca, YCao8us nPpoOYHOCMU U HCECMKOCMU NpU KpydeHuu. Ymems
8bINOJIHAMb NPOEKMUPOBOUHbLE U NPOBEPOUHbLE PACUembl Kpy2lio2o bpyca 0
cmamuyecku OnpeodenruMblx CUCmem, NPo8oOUNb NPOBEPKY HA HCECMKOCHb.

Pacuernnbie popmyiibi:
Pacnipenenenne kacaTelbHBIX HAPSHKEHUM 110 CEYSHHIO TIPU KpydeHuu (puc. 7)

KacaTenpHO€E HaIpsHKEHHUE B TOUKE A:

Mpr
TA =
Jp

puc. 7
['ne p,— paccrosiHue OT TOUKU A JI0 IIEHTPa CEUCHUSI.

Yecnoeua npounocmu npo kpyuenuu

M, wd3 5
T, = W <[t; W, = T 0,2d° (xpyr),
wd3 .
W, = Te (1 — c¢*)(xonb110),

M- kpyTsuiicss MOMEHT B ceuenuu, H-m, H-Mm;

W,

/, — MOMEHT CONPOTHBIICHHS [IPH KPYICHUH, M>, MM*;

[7,] — nomyckaemoe Hanpskenue npu kpydenun, H/mm?, H/mm2.

Ilpoekmupoesounwiit pacuem, onpeoenenue pamepos NONEPeUHO20 ce4eHus

3 M
_ - d > K
Ceuenue — kpyr: d = 020
Ceuenue — KobLO: d > ° [—k
HO- & = Jo2a-cnizy

r7ie d— HapyXKHBIA JUAMETP KPYIJIOTO CEUCHUS;
dgy — BHYTPEHHUH JUaMETP KOJBILIEBOTO CEUEHUS; € = dg,/d.

Onpedeﬂeuuepauuouaﬂbuozo PACnoJ10IC€RUA KOJ1eC no 6aiy.



PaI/!I/lOHClJZbHOQ PACRnOJIOdCERUE KOIEC — PACNOJIOJNCEHUE, NPU KOMOPOM MAKCUMAIbHOE
SHAYeHrHue Kpymiauiecoci MOMenna Ha 6ty — HAUMeHbUlee U3 603MOINHCHbBLX.

I[J'I)I 3KOHOMHH MCTa1jla CCUCHUC 6pyca PEKOMCHAYCTCA BBINIOJIHUTH KOJIBILICBBIM.

Yenoeusa srcecmxocmu npu kpyuenuu

M
Yo = Gy < [po]; G =O04E,
G H H
— MOJIyIlb YIIPYTOCTH IIPH CIBHTE, —,— ;

E — Mozy/b YIPYrocTu npu pactskenuu, H /Mm%, H /mm2.
[o] — momyckaemblii yrou 3akpyuuBanus, [@,] = 0,5 + 1 rpag/m;
J, — TIOISIPHBINA MOMEHT MHEPIIUU B CeUCHHH, M*, MM*,

Ilpoekmupoesounwiit pacuem, onpeoenenue HApYyIHCHO20 OUAMEmpa cevyeHus

> M. . _md 0,1d*(xpyr); d> 32y
]p—G[goo]J ]p_ 32 ~ Y, KpyT); = T .
nd* .
Jp = 37 (1 — c¢*)(kosbL0);

3aodanue. 115 CTAIIBHOTO Bajia KPYIJIOrO MOMEPEYHOTO CEUYCHUS ONPEACIUTh 3HAUCHUE
BHEIIIHUX MOMEHTOB, COOTBETCTBYIOIIHNX MEPEIaBAEMbIM MOLTHOCTSIM, U
YpaBHOBEIICHHBI MOMEHT.

[TocTpouTs 3MIOPY KPYTAIIUX MOMEHTOB 10 JIJIMHE BaJia.

OnpenenuTe AMaMETPHI Bajla [0 CEYEHUSM U3 PACUETOB HA MPOYHOCTH U )KECTKOCTb.
[Tomy4yeHHbIN OOJBIINI PE3yIbTAT OKPYTIUTh.

[Ipu pacuere UCNOJIB30BaTh CIEIYIOLIUE JAHHBIE: BAJI BPALAETCS C YIJIOBOM
CKOPOCTBIO 25 paji/c; MeTajul Bajia — CTallb, JJOIyCKaeMoe HamnpskeHue kpydenust 30
MIla, moxyns yrpyroctu npu casure 8 - 10* MlIla; momyckaeMplii yroj 3aKkpy4ruBaHus

[¢o] = 0,02 pan/m.
[IpoBecTu pacuer i Baja KOJIbIIEBOTO ceueHus, puHsB ¢ = 0,9. Cnenats BBIBOJIBI O

11e71eCO000pa3HOCTH BBHITIOJIHEHUS Bajia, KPYIJIOTO MJIN KOJIBIEBOTO CEUCHUsI, CPAaBHUB
TUIOIIA/IM TIOTIEPEYHBIX CEUEHUIM.

Hapamemp Bapuanm

1 2 3 4 5 6 7 8 9 10
a=b=c¢wm |1,1 |12 |1,3 (14 |1,5 (16 |1,7 |1,8 |1,9 |2,0
P;, kBT 2,1 122 123 (24 |25 (26 |27 |28 |29 |30
P,, kBT 26 2,7 |28 29 |30 (3,1 |32 |33 |34 |35
P;, kBT 3,1 |32 |33 |34 |35 |36 |37 |38 |39 |40
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IIpakTtnueckast padora Ne6

Tema: BHyTpeHHue cuiioBble (GaKTOPHI. JMIOPHI MONEPEYHbIX CHJI M U3TH0AKOIIUX
MOMEHTOB. PacyeT Ha MPOYHOCTHL NP U3rude.

Heab padorel: 3nams pacnpeodenenue HOPMANbHBIX HANPANCEHUL NPU YUCOM U3-
eube, pacuemmuvie opmynvl. Ymemv cmpoums 3n0pbl NONEPEUHBIX CUTL U
U32UbaAOUWUX MOMEHMOS..

Pacuernnbie popmyJibi:

Pacrnipenenenre HOpMaIbHBIX M KacaTeIbHBIX HAMPSKEHHUM MPU U3rude

UH T MI/Iy
v V7 5 Oy = ;
~ 77 8
k3 1,50
| —— Tmax_ A )

puc.8

rae M, — uzrubaromuiit MOMEHT B ceueHnn; Q— rmomnepeynas cujia B CEYCHUU; y —
paccTosiHUE 10 HEUTPAILHOTO €104, J,—OCEBOM MOMEHT MHEpLIUU ceueHus (puc. 8);

VVx — OCEBOMl MOMEHT COIIPOTHUBJICHNA CCUCHU, A-— Iiomaab CCUCHMA.

3naxu uzeubarowux Momenmos u nonepeurwvlx cuun (puc. 9)

o N 1" o

M.‘M \le

Puc 9

3aoanue ]1ns omHOOMOPHON OaKK, HATPY>KEHHOU COCPEIOTOUYCHHBIMU CHIIAMH U
Mapoi CUJI C MOMEHTOM M , TIOCTPOUTD AMIOPHI MOMEPEUHBIX CHJT U U3TUOAIOTUX
MOMEHTOB.

Ilapamemp | Bapuanm

1 2 3 4 5 6 7 8 9 10
F;, kH 10 |12 |14 |16 |18 |10 |22 |24 |26 |28
F,, kH 44 148 |78 |84 |12 |12,8|17 |18 |22,8]|24
m, KH-m 8 7 6 5 4 8 7 6 5 4
a,m 0,2 10,2 {0,3 {03 |04 |04 |05 |05 [0,6 |06
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IpakTtuueckast padora Ne7

Tema: Pacyer Bajia npy COBMECTHOM JI€MCTBUU M3ru0a U KPy4eHUsl.

Llenv pabomul: yMeTh paccuuTaTh OPyC KPYIJIOTO OMEPEYHOTO CEUCHUS Ha TIPOYHOCTD
IIPU COYETAHUU OCHOBHBIX JiepopMaiui.

OcHosHble noN0dCeHUs: U pacyemubie Yopmybl.

Y cnoBre NpOYHOCTH TPU COBMECTHOM JEHCTBUU U3rH0a U KPYUEHHUS:

M
s = W < [o]
X

OKBHBaJICHTHBIC MOMCHTBHI:

HpI/I pacydcTe 110 TUIOoTC3C MAKCUMAJIbHBIX KaCATCIIbHBIX HaHpﬂ)KeHHﬁZ

Moy = \V M124 + M12<

HpI/I pacucTe 110 BHGPFGTHQGCKOﬁ THUIIOTC3C (bOpMOI/ISMeHeHI/IHZ

M,y = VM2 + 0,75M2

3aoanue. ]Iy NpOMEXKYTOUYHOTO Bajla peAYKTOPA, IIEPEJAIOIIETO MOLIHOCTE P mpu
YIJIOBOM CKOPOCTH ®, OIPEACIIUTE BEPTUKAIBLHYIO M TOPH30HTAILHYIO COCTABJISIOIINE
peaKnuii MOIINITHUKOB, [IOCTPOMTD SIIIOPBI KPYTAIIEr0 MOMEHTA M U3THOAKOIIETO
MOMEHTOB B BEPTHKAJILHON ¥ TOPU30HTAILHOM INIOCKOCTAX. ONpenenuTs JuaMeTPhl
BaJIa 10 ceueHusM, mpuHsB : [0]= 60 Mma u nonaras F,=0,364F,. Pacuer npoussectu
110 THITOTE3€ MAKCUMAIIbHBIX KacaTeIbHBIX HAIPSKEHUI.

[TapameTp BAPHUAHT

1 2 3 4 5 6 7 8 9 10
P, kBt 40 38 36 34 32 30 28 26 24 22
o, pag/c 70 65 62 58 54 50 46 42 38 34
a, MM 60 70 80 90 100 |60 70 80 90 100
d;, MM 60 70 80 90 100 |[110 |120 |130 |140 |150
dy, MM 250 240 230 [220 [210 [200 [190 |180 [170 |160







IIpakTuuyeckast padora Ne§

Tema: Tpenue, paéorsl u MmomHocTh, KIT/I.

Heas padorei: 3nams 3asucumocmu 015 onpedeneHuss MOWHOCMU NPU NOCMYNna-
menvrom osudxcenuu u KIIJ]. 3uams ocnosnvie ypagHenusi OUHAMUKU Npu
NOCMYNAmMenbHOM OBUNCEHUU MBepO020 mead. Ymems paccuumvléams MOUWHOCHb C
yuemom nomepsb Ha mpeHue U CUll UHepyuu. Ymemo onpeoensims napamempol
O0BUINCEHUSL C NOMOWBIO Meopem OUHAMUKLL.

Pacuernnbie popmyiibi:
Mownocmuv npu nocmynamenbHOM 08UNCEHUU P = Fvcosa,

rae F —nocrosnnas cuna. H; v — cKOpocTh JBUKEHUS, M/C; & —yTOJ MEXIY
HaIIpaBJICHUSMHU CHUJIBI U TIEPEMELLECHHUS.

Mownocmo npu epawenuu P =Muw,

rjiae M—Bpatmaromuii MOMEHT, H-M; w —yrioBas ckopocTb, paj/c.

- P
Koaghgpuyuenm noneznoeo oeticmsus KIIJ = Pni’
3aTp

rae By, — mone3Has MOMHOCTb, BT; P,r, — 3aTpadeHHast MOIHOCTD, B.
Cuna unepyuu F,, = —ma, e a- yCKOpEeHne TOUKH, M/C%; m— Macca, K.
OcHognbie ypasHenuss OUHAMUKU

IlocTtynarensHoe ABUKEHME TBEpAOrO Tena: F = ma.

3aoanue. CxopocTb KaOMHBI JTH(PTA MACCOU M U3MEHSIETCS COTIACHO rpauKy.
OnpenenuTh BETWYMHY HATSHKCHUS KaHATA, HA KOTOPOM TMOJBEIIEH JIUPT, MpU
nogabemMe U onyckanuu. [1o MakcumanbHOM BETMYMHE HATSHKEHUSI KaHATa OMPEIC/IUTh
MOTPEOHYIO MOIITHOCTH dJIeKTpoapurarens, ecim KI1/[ n3BectHo.

Hapamemp Bapuanm

1 2 3 4 5 6 7 8 9 10

Macca m, ke 500 |[700 |750 [800 |[600 |800 |600 |450 |[900 |850

KII 0,8 10,7508 (0,75 (0,8 0,75 0,8 0,75 {0,8 [0,75

MCXaHHN3Ma
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IpakTuyeckast padora Ne9

Tema: KunemaTtuueckuid 1 CHJIOBOM pacueT MHOTOCTYIIEHYATOM Nepeaavu
Lenv pabomul:

1.1 3akpenuTs TeopeTndeckuii Marepuan Tembl O0IIMe CBEACHHS O Tiepeaadax
1.2 3akpenuTh 3HaHUS 10 ONPEAECICHUIO0 OCHOBHBIX KHHEMAaTUYECKUX XAPAKTEPUCTUK

1.3 3akpenuTh 3HaHUS IO ONPEIEICHUI0 OCHOBHBIX T€OMETPUUECKUX U CHIIOBBIX
napaMeTpOB MPUBOIA

3aoanue
2.1 U3yunTh TeopeTndeckuid Matepuan TeMbl OOIIre CBEIEHU O Tiepeiayax

2.2 Onpenenuth TPeOyeMyH0 MOITHOCTD 3JEKTPOABUTATENSI U MOIITHOCTh Ha BaJlax
pEeoyKTOpa, COrJaCHO CBOErO BapUaHTa

2.3 PaccunTaTe mpUBOJ K JEHTOYHOMY KOHBEHUEPY, COTJIACHO CBOErO BapHaHTa
2.4 OTBETUTH HA BOMPOCHI
2.5 BapuanTsl npakTudeckoit padotsl Tabnumna 1

Tabnuua 1 BapuaHTel npakTHUECKOU pabOThI

3apava Ne 1 3apava Ne2
Ne | F; Vv Neo F: \% Neo Ps Ng u Ne | Pg Ng u
(m\cek (kH) | (m\cek (xBT) (06\muH) (kBT) | (06\MUH

(kH |) ) )

)
1 196 |0,92 16 9,5 0,89 1 4,6 130 4 16 5,3 135 6
2 |88 |09 17 9,7 0,91 2 5,2 127 4,5 |17 4,77 | 126 5,5
3 17,7 1099 18 8,8 0,77 3 3,9 145 3,7 | 18 3,95 | 143 3,7
4 198 |0,88 19 7,8 0,88 4 4,7 132 3,6 |19 5,5 136 3,6
5 195 |0,87 20 8,9 0,98 5 5,39 128 49 |20 |4,86 | 128 3,3
6 |87 |099 21 9,6 0,75 6 3,99 147 51 |21 3,88 | 143 4.2
7 |79 |088 22 9,9 0,85 7 4,9 137 55 |22 5,9 139 5,5
8 |97 |0,79 23 7,9 0,95 8 5,97 124 3,9 | 23 4,33 | 125 3,7
9 |8,6 |0,89 24 7,5 0,73 9 3,89 149 35 |24 3,95 | 147 4,6
1175 (0,74 25 9,9 0,86 10 4,8 139 54 | 25 5,7 135 5,8
0
1199 |0,69 26 8,7 0,94 11 5,88 131 6 26 4,72 | 153 3,8
1
1 /84 |0,74 27 7,2 0,79 12 3,85 129 52 |27 4,1 138 4,8
2
1176 |0,88 28 9,3 0,87 13 4,79 143 4,7 | 28 5,8 138 5,7
3
1 17,2 0,97 29 8,5 0,92 14 5,89 136 3,9 | 29 4,68 | 132 3,9
4
1193 |0,87 30 9,8 0,78 15 3,69 148 4,2 |30 3,99 | 142 4.3
5




[Mopsadok sbirnonHeHuUsa pabomel

1. JIenta TpancnopTépa uMeronias MakCUMalibHYI0 TsroByto cuity F, (KH)
nepeMeniaeTcsi co ckopoctbio V (m/c). Onpenenuts TpedyeMyro MOITHOCTh
AIEKTPOABUTATENS M MOIITHOCTh Ha BaJlax peayKTopa, ecau u3BectHsl K11/ peménnon
nepeaayu, 3youaroi nepenayu, 1EMHON MepeIadn U OJHON Hapbl MOAIIUITHUKOB.
PenykTop nMeer nBe naphbl MOAMIUITHUKOB KaueHus1, a 0apabaH KoOHBeHepa — OHY.

2 PaccuntaTh TpUBOJ K JICHTOYHOMY KOHBEHEpY, €CIM MOLTHOCTh Ha OapabaHe
koHBeiepa Py (kBT), yactoTa BpameHus 6apabana KkoHBeiiepa ng (00/MuH),
Hepe1aTOYHOE YHCIIO peyKTopa — u. PaboTta 1ByxcMeHHast, Harpy3Ka CIOKOHas,
Oe3ynmapHasi, cpejia He arpecCUBHas.

Xo0 pabomui

Pewenue 3a0anus 1:

1 OnpenernsieM MOITHOCThL Ha OapabaHe o Gpopmyre:
Ps=Fx10°x V= BT

2 Onpenemnsiem oommii KITJ] npuBoga mo dhopmyie:

3
D oo, = 1 pnD 5o XY yoXY 7 =
3 OmnpenenseM TpebyeMyrO MOIIHOCTE 3JIEKTPOABUTATENS 1O (GOpMyJIE:

Ps _ Bt

061
4 OHpeIICJ'ISICM MOIIIHOCTH Ha 6BICTpOXOI[HOM BaJly p€aAyKTOpa 110 (i)opMyJIe:
Pl = P,Z[B le pnxl:] o Bt
5 OnpenenﬂeM MOIDHOCTBb Ha THXOXOAHOM Bally pCAYKTOpPa I10 (bopMyne:

Pl = P):[B Xl:] pnxlj 31'IXIJ IZI: BT

PeweHue 3a0aHusa 2

1 Onpenensiem obmmit KIT/[ mpuBona mo ¢popmyire:

N 0w, =N 1XN 2% 1N > = )

rae 9= - KI1/1 3yOuaToii mepenayn peayKTopa;
P, = - KII/] uenHoii nepenauu;
)i3= - KII/] mapbl mOAMIMITHUKOB KaYEHUS

2 OnpenensieM NOTPEOHYIO MOIIIHOCTh Ha BXOJJHOM Bajly IPUBOJA:

= KBT




[TpuHUMaeM 3JIEKTPOIBUTATEIIb THIIA IS KOTOPOTO
P, = KBT; N, 06/MuH
3 Ompenensiem o011iee MepeIaTOYHOE YHCIIO TIPUBO/IA TI0 PopMyIie:

_ nI _
u06u.|, - - ’
n,
rae n;=n,= 00\MHMH — 9acTOTa BpaIlleHUS Bajia JICKTPOIBUTATEIIS,
n;=ns= 00\MHH — yacToTa BparieHus: 6apabaHa KOHBeWepa,;
4 OnpenensieM TNeperIaToOYHOE YUCIO IEMHOM nepeaaun 1no Gopmysie:

u

— Om® _
ULI,.rl - o = ’
u,
rac u= - ICPCAATOYHOC YHUCIIO pCAYKTOpPA

5 OnpenensieM 4acTOTy BpallleHUs BaJIOB IPUBOAA MO GpopmyIie:

Ni=nN,= 06\MUH;
n, = TR 06\MUH;
ul
N3 = Ng = 06\MUH;
Wy == pas\cex;
30
Txn,
W, = = ag\cek
— paa\
TXN,
W3 = = ap\cek
35730 paa)\

6 OmpenensieM MOITHOCTh HA BaJlax MpUBOJIA IO GopMyIie:

Py = Py = KBT;
P,=Pixn:= KBT;
P; =Pg = KBT

7 OnpenensieM BpaIaroIdii MOMEHT Ha Bajiax MPUBOJA 1Mo GhopmyIie:

10° xP
T1=—O ik H mm;
(’01
10°x P
Ty= — "2 = H mm;
,
10° xP
T3=—X 3 = H mm;



Konmponvrwvie 6onpocul

5.1 Kak onpeaenuts moTpeOHyI0 MOIITHOCTD JIEKTPOABUTATENS?
5.2 Kak onpeaenuTh Bpalaronmi MOMEHT?

5.3 Yro Takoe nepeaaTouHoe YUCIIO Tepeaadn?

5.4 KakoBa 3aBUCUMOCTb yTJIOBOM CKOPOCTH OT YaCTOTHI BpPAICHWA?

5.5 Kak onpeaenuts ob1iiee nepeaToqyHoe Yuciio IpuBoja ?



JlabopaTopHasi padora Nel(

Tema: I'eomeTpuyeckuii pacyeT UMJINHAPUYECKOI MPAMO3Y00ii mepexaydu.
Heas padorel: [lonyuums npakmuyeckue HagblKU NPU onpeoeienuu napamempos
3y6uamvlx KoJec.

IHopsinok BbINOJIHEHNUSI Pa0OTHI:

PaccMOTpeTh KMHEMATHYECKYIO CXEMY MepeauH.

OnpenenuTs YUCIIO 3yObeB MECTEPHU Z1=

OnpenenuTs YUCIIO 3yObeB Kojeca z,=

Onpenenuts nepegaTounoe otHomenue U=z, / z,

3aMepuTh MEKOCEBOE PACCTOSIHUE a, U3MEPUTEIIbHBIM HHCTPYMEHTOM.

[Tepenada mpsmo3ybasi, yroa HakjIoHa 3yObeB oTCyTcTBYeT S = 0

2a
OmnpenenuTh MOTYJIb 3alCIUICHUS M = ﬁ
1 2

OHpCIICJII/ITB ICOMCTPHUUCCKHUC IIapaMCTPHI IICPCIaYIN .

di=mx*z,
JlenuTenpHbIE UAMETPhI
d, =mx*z,

_ dy+d,
YTOYHUTH MEKOCEBOE PACCTOSHUE C TOMOILBIO POPMYIIBI A,y = —

d31=d1+2*m
d32=d2+2*m

df1:d1_25*m
dy =dy; —2.5%xm

OnpenenuTs BEpUIMHBI 3yObEB

OnpenenuTs AUaMeTpbl BIAIUH

CJIGJ'I&TB BBIBOABI O TCOMETPUYICCKUX IMapaMCTPhI I€pCaaun, MOAYJIC 3alCIINICHUA U
MCKOCCBOM PACCTOAHHUU.



IpakTtuueckas padora Nell

Tema: 3yueHne KOHCTPYKIIMH YEPBAYHON Mepeaavu.

I'eomeTpuyecKuii U CHJIOBOM pacyer.
Lenv pabomvi: VI3ydeHne OCHOBHBIX T€OMETPUUYECKHUX U CHJIOBBIX COOTHOITICHUH B
YCPBAYHLBIX IICPCaaAYax.

Puc. 1 Cxema uepBsiUHON nepeayn

Yepsaunana nepedaua— repenada 3aleIICHUEM CO CKPEIMBAOIIMMUCS OCSIMU
BasioB. [lepenaua qBUKEHUS TPOUCXOUT OT YepBsKa (0JHO3aXOJHOTO WU
MHOT03aXOJHOT'0 BUHTA) K 3y0UaTOMy KOJIeCy CeluaibHONU (OPMBI U
OCYILIECTBJISIETCS 110 MPUHIIUAITY BUHTOBOM mapsl (puc.l).

B nepenade BO3HUKAET 3HAUUTEILHOE B3AUMHOE CKONbMCEHUE BUMKOG UePBAKA BO
3Y0bsIM KoJlecd, 9TO BBI3bIBAST TMOBBIMICHHBIM U3HOC M 3HAYUTEIHLHOC BBIJICIICHUE
TEIIOTHL. [[11 yMEHBIIICHHUS TPEHUS BEHIIBI YEPBIYHBIX KOJIEC U3TOTOBIISIFOT u3
aHTU(GPUKIIMOHHBIX MaTepuaioB (OpoH3bI, peke uyryHa). OOBIYHO COCTaBHBIE.



OCHOBHble NapameTpbl YepBAYHOM Mepesadn

(2]
F3
Q
=

BuTox vepenxa

A
(7
Y
v
v, f
Puc. 2 TeomeTpuyeckme napameTpol Puc. 3 CkonbXeHue B nepegave:

VK — JIAHEHHas CKOPOCTb BUTKA KOJICCA, Vr — JIMHEWHAas CKOPOCTb BUTKA YCPBAKA,

V' — CKOPOCTBh B3aUMHOTO CKOJIbKECHUS

PaccmarpuBaetcs nepegava 6e3 cMmemenus (puc. 2).

OCHOBHBIM pacUETHBIM MAPAMETPOM YEPBSKA SBIISETCS OCEBON MOTYIIb
m = P/, Te p — OCEBOM IIar yepBsKa.

JlenmurenbHbINA quaMeTp YepBsKa

d;=gm, tae g — xkodbPUIMEeHT quaMeTpa YepBsKa.

3HavyeHus m U g CTaHIapTU3upoBaHbl Yucio 3axon0B uepBsika z; = 1; 2; 4. JlenutenbHbIiA
yTOJI MO TbeMa BUTKA YepBsKa ),

1gy =z1/q

OceBoit MOTyJTh YEpBSKA PaBEH TOPIIOBOMY MOYJTIO YEPBSIIHOTO KOJIECa.
JlenuTensHON OKPYKHOCTH KoJjieca d, = mz,.

JluameTp BepinH 3yObeB B cpeHeM ceueHuu d,, = d, + 2m.

JlnameTp BIIaZiMH YEPBAYHBIX KOJIEC B CPENHEM CE€UEHHH dpy = d; - 2,4m.

HauGonbmuii guameTp 4epBIYHOro Kojeca

d

ol S dnz +



3y0Obsi KOJIeC UMEIOT BOTHYTYIO (hOPMY M OXBaTBIBAIOT YEPBSIK IO AYTe C YIIOM 20.
[[upuHa BeHua b.

MexoceBoe PaCCTOAHUC IICpCAAIN

2=0,5(d, + d,) =0,5m(q + z,).

Yucio 3y0ObeB YePBSIYHOTO KOJIECa 2.
[epeaTOYHOE YHCIIO YEPBAYHOM HepeIaun
LTI 4

u=—=—;7=30—80; z,=1; 2; 4. Torna u = 8...80.
©0; I

Cuiibl B 3a1IETICHUHN YEPBIYHON NIEpeaadn

Punc.4 Cxema pacnonoXeHusa cumn

Oxpy>KHast CHJIa Ha YepBsSKe paBHA OCEBOI CHIIe Ha KoJece:

2T,
F = o = —I i
1 2 d]

OceBast cuia Ha YEpBsIKE paBHA OKPYKHOU CUJI€ Ha KOJIECe:
2T,

Fd|= e d
2

PannanbHble cUIIBI paBHBI APYT APYTY:

F = Frz = F‘.ztgﬂ (l:l: = 200}

rl

Bpamaronmii MOMEHT Ha Kojece

T, = T\un.



3aoanue :

PaccuntaTth OCHOBHBIC ICOMCTPHUUCCKHUC ITAapaMETPhI ‘lepBH‘{HOﬁ rnepcaadun, u
ONPCACIINTDb YCHUIINA B 3allCTVICHUN TICpCAavn, CCIN 3adaHO:

Yucino 3aX0J0B UCPBiIKaA Z =2

ITepenaTounoe yucio u =20

Koaddunuent nuamerpa yepsska q=10

Monynb 3anernieHus m=8

Bpamatomnuii MoMeHT Ha Baiy kojeca T, =560 Hm

Bpamaronmit MOMeHT Ha Bainy yepBsaka T =28 Hm

Pacuér npoussenure B Tabauue.

HasBaHue napametpa

0O603HauyeHWe napameTpa

PacuétHana popmyna
(3anucatb, noacTaBUTbL
3HaYeHMA, BbIYUCANUTD)

Yucnosoe 3HaueHue
napametpa

/1

Zz=21'u

d1

dal

ds

dz

da2

dp

damz

ha

hf

Ft1

Fal

Fiz




I:r2

I:a2

BblyepTuTe YepBAK U YepBAYHOE KONECO M MPOCTaBbTe pasmepbl M 0603HaYeHUs.

| W%A%\W//, 2

J

'

2y

.

i
&)
N
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JlaGopaTopnas padora Nel2

Tema: KoHcTpykuus MOAMMIIHUKOB U MOAIUITHUKOBBIX Y3J10B. Onipeae/ieHue
JA0JITOBEYHOCTH MOAIIUITHUKOB.

l[e]lb pa60mbz: IMOJIYYHUTD IIPAKTUYICCKHUC HABBIKU OIIPCACIICHUA THUIIA
MOAIIUITHUKA Ka4YCHUA, U3YYCHUS KOHCTPYKIHWH, MAPKUPOBKH.

2.0CHOBHBIE IOHATHSA.

Ha3naueHue nogImMUImHNIKOB — MOJICPKUBATH BPAIAIOIIAECS BAJIbI U
OCH B MPOCTPAHCTBE, OOECTICUnBasi UM BO3MOXHOCTh BPAILICHUS JIU KaUeHUsl, U
BOCIIPMHHUMATh JEHCTBYIONIYIO HA HUX Harpy3Ky.

[ToamuUNmHUKN KaueHUSI — 3TO OMOPHI BPAIAIOIINXCS WM KayatoIIXCst
JeTanei, UCIOIb3YIOINE AIEMEHThI KaueHuUs (IIapUKH, POJIUKU, UTJIbI) U
paboTaroiie Ha OCHOBE TPEHUS KauCHHUS.

3JIGKTpOIIBI/ITaT€JIH, IMOABbCMHO-TPAHCIIOPTHLIC U CEIbCKOXO03S1CTBCHHbBIC
MallruHBbI, JICTATCIBbHLIC allllapaThl, JOKOMOTHUBLI, BAIrOHbI, MCTAJUIOPCIKYIINC
CTaHKU, SY6‘{aTBIC PEAYKTOPLI 1 MHOTHUC APYTUC MCXAaHN3MbI 1 MAallIMHbI B HA-
CTOAIMCC BPCMA HCMBICIIMMBI 0e3 IMOAIINITHNKOB Ka4CHU .

[ToamummHUKN Ka4eHHSI COCTOSIT U3 JBYX KOJICI] — BHYTPEHHETO / M HapyK-
HOTO 3, Ted KadeHus 2 (IIapuKOB WM POJIMKOB) U cenapatopa 4 (puc. 1, a). B
3aBUCUMOCTH OT .(pOPMBI TeJT KaUCHHS Pa3IndaroT IMOIIITUITHUKY IIIapUKOBBIC (PHC.
1, 0, 6, aic, m) u poaukoBbie (puc. 1, 6, 2, e, 3, k). PA3HOBUIHOCTHIO POJIMKOBBIX
MOAIIUITHUKOB SIBJIIFOTCS UTOJIbYATHIC MOIIIUITHUKY (puc. 1, 0).

OCHOBHBIMH 3JIEMEHTAMU TTOAIIUITHUKOB KAUCHUS SBJISIFOTCS TEJla KAYCHUS
— MIAPUKY WU POJIMKH, YCTAHOBJICHHBIC MEXKIY KOJIBIIAMH U YICPKHUBACMBIC
CernapaTopoM Ha ONpeIeIeHHOM PaCCTOSIHUH JPYT OT Jpyra.

Jlocmouncmea noowunHuKo8 Kauenus:
- HU3KOE€ TPEHUE, HU3KUI HarpeB;

- DKOHOMUS CMa3KH;

- BBICOKUW YPOBEHb CTAHIAPTU3AIINY;

- OKOHOMUA JOPOrux aHTI/I(pr/IKI_II/IOHHLIX MaTCpHUaAJIOB.
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Heoocmamku noowunnukos kauenus.:

- BBICOKME KOHTAKTHbIE HAMPSKEHUSI, U IO3TOMY OTPaHUUYEHHBIA CPOK
CILYKOBI;

- BBICOKHE rabapuThl (0COOCHHO paJiualibHbIC) U BEC;

- BBICOKHE TPEOOBaHUS K ONTUMHU3AINHA BHIOOpA TUTIOPA3MEPA;

- OoJTbIIIast YyBCTBUTEIBHOCTh K YAApHBIM Harpy3Kam BCIEACTBUE OOJIBIION
KECTKOCTH KOHCTPYKITUH;

- TIOBBIMICHHBINA MTYM;

- ciiabast BuOpo3aiura, 6oJjiee TOro, MOAIIMITHUKN CaMU SIBISTEFOTCS
reHepaTopamMu

BHOpaIMK 3a CYET Jake OUCHb MaJo HEM30€KHON Pa3HOPa3MEPHOCTH T
KAuCHHSI.

Mamepuanvi. Matepualibl TOAMNWITHUKOB KAYEHNS HA3HAYAIOTCS C
y4€TOM BBICOKHX TPeOOBaHUI K TBEPJOCTU U U3HOCOCTOMKOCTH KOJIEL U TEI
KaueHUs. 31€Ch UCIOJIB3YIOTCS IMIAPUKOMOAIINITHUKOBBIE BBICOKOYTIIEPOIUCTHIE
xpomucTbie ctanu [IIX15 u HIX15CT, a Takke IEMEHTUPYEMBIE JIETUPOBAHHbBIE
ctanu 18XIT'T u 20X2H4A. Tsépaocts kosel u poiukoB o0bryHO HRC 60...65, a
y IIapUKOB HEMHOTO Oouibliie — HRC 62... 66, MOCKOJIbKY IUIOMIA/IKa KOHTAKTHOTO
JAaBJICHMS y IIapuKa MeHble. CenapaTopbl M3TOTAaBIMBAIOT U3 MATKUX
YTIAEPOJIUCTHIX CTajeil MO0 U3 aHTUHPUKLUOHHBIX OPOH3 JIJIs1 BEICOKOCKOPOCTHBIX
NOAIMIHUKOB. [1IMpOKO BHENPAIOTCA cenapaTopbl U3 JOPATIOMUHUS,
METAJJIOKEPAMHKH, TEKCTOJIUTA, TJIACTMAcCC.

s obecneyerus HOpManbHOU U 001208€YHOU padOombl TIOAIUITHUKOB Ka-
YeHHS K KaUeCTBY UX M3TOTOBJICHUS M TEPMUUECKON 00pabOTKeE Tesl KaueHUs U
KOJIEI] PEIBSBIISIOT BBICOKHE TPEOOBAHUSI.

[ToammMnHUKY Ka4yeHUsi — 3TO OMOPHI BPALIAIOIINXCS WIIM KAQUarOIIUXCS Je-
tanel. [TogImUmHrKY KaueH!s B OTJINYKME OT MOAIIMITHUKOB CKOJIBKESHHUS CTaH-
naptu3oBaHbl. [[OMIUITHUKY KaueHUsT Pa3IMYHbIX KOHCTPYKIUN (uana3oH Ha-
pyxHbIX quametpoB 1,0—2600 mm, macca 0,5—3,5 T, HannpuMep, MUKPOTIOAIIUII-
HUKU C MapukamMu gaameTpom 0,35 MM U MTOJUIMITHUKY C IITapUKaMU THaMETPOM
203 MM) U3rOTOBJISIFOT Ha CIEIMATM3UPOBAHHBIX MOAIMIMITHUKOBBIX 3aBOAAX.

Brimyckaembie B CHI™ moammnHuky KaueHus KJIacCUPUIUPYIOT no
CHOCOOHOCMU 80CHPUHUMAMb HA2PY3KY — Paouaibhsle, paouaibHO-ynopHble,
VHOPHO-paouaivbHble U YNopHble.
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Pucynok 1. Iloqmunauky kaueHus: a, 0, 6, 2, 0, e — paJualIbHbIe
NOJAIMUITHUAKY; J/C, 3 — PAAUAIBHO-YIIOPHBIE IMOAIINITHUKY;

U, K — YTOpPHbIE TOAMMUIHUKYN; | — BHYTpEHHEE KOJIBIIO;
2 — TeJo KayeHUs; 3 — HapyKHOE KOJIbI[0; 4— cemapaTop.

Panuaneubie nogmmmnHuky (cM. puc. 1, a—e) BOCIpUHUMAIOT (B OCHOBHOM)
paauanbHyI0 Harpy3Ky, T. €. Harpy3Ky, HalpaBJICHHYIO EPIEHIUKYJIIPHO K
F€OMETPUYECKON OCH BAJIA.

YnopHble TOAMUIHUKH (CM. pHC. 1, H, k) BOCIPUHUMAIOT TOJIBKO OCEBYIO
HarpysKy.

PanpuanpHO-ymiopHsbIe (cM. puc. 1, o, 3) 1 yIIOPHO-paadaIbHbBIC TTOIITHII-
HUKH MOTYT OJHOBPEMEHHO BOCIIPHMHUMATh KaK paguaibHyI0, TaK M OCEBYIO Ha-
rpy3Ky. [Ipu 3TOM yropHO-paaraibHbIC MOAITHITHUKY TTPEAHA3SHAYCHBI JIJIS TIpe-
o0J1aaro1Iei 0CeBOil Harpy3KH.

B 3asucumocmu om coomnouienus pazmepos Hapy>KHOTO ¥ BHYTPEHHETO
JIMaMETPOB, a TAKXKE IUPUHBI NOOUUNHUKU Oelm HA cepull. CBEPXJIETKYI0, 0C000
JIETKYIO, JIETKYIO, CPEHIO0, TSKEIYI0, JIETKYI0 IIUPOKYIO, CPETHIOI HIUPOKYIO.

B 3aBucumMocTa OT cepuu Ipyu OAHOM U TOM K€ BHYTPEHHEM JTHAMETPE
KOJIbI[a TTOAIIMITHUKA HAPY>KHBIN JUAMETP KOJIbI[A U €r0 IUPUHA U3MEHSIIOTCS.

Ilo ¢opme men kawenHus noowunHuku oOensim HaA uiapukosvie (CM.
puc. 1, a, 6, orc, u), ¢ yununopuueckumu poruxamu (CM. puc. 1, 8), ¢ Konuveckumu
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poauxamu (cM. puc. 16, 3, k), uconvuamuie (cM. puc. 1, 9), ¢ gumvimu
poauxamu (cM. puc. 1, e), ¢ boukoobpasuvimu poruxamu (chepudeckuMu) (CM.
puc. 1, 2). Tena kaueHUs UTOJIYATHIX MOAIIUITHUKOB TOHKUE POJIMKU — UTJIBI
nuamerpom 1,6—5 mm. [lnuna urn B 5—10 pa3 6onbiie ux auamerpa. Ce-
MapaTopbl B UTOJIBYATHIX MOAMIAITHUKAX OTCYTCTBYIOT.

11o yucny psooe men kavenus paziuyarom ooHopsioHvle (cM. puc. 1, a, 8, 0—
K) 1 08yxpsionvie (CM. puc. 1, 6, 2) MOAMTUITHUKY KauCHHS.

ITo KOHCTPYKTHBHBIM M SKCILUTyaTaIlMOHHBIM MIPU3HAKAM 1OOUUNHUKU
densm Ha camoycmanasiusarouuecs (cM. puc. 1, o,
2) u Hecamoycmanasnusarowuecs (cM. puc. 1, a, 8,0—«).

CymectByet 0osee 15 Thic. TUTIOpa3MEPOB MOIIITUITHUKOB Pa3MEPOM OT
0,5MM 10 2m u 6ostee, maccoii ot 0,001 xr 10 7 T.

[ToqmMnHUKY B [Uana3oHe BHYTPEHHUX AUaMeTpoB 3...10mm
cTaHJapTU3npoBaHbl uepe3 1mm, otl10 no 20mm — uepes 2...3mmMm, 1o 110mm —
yepes SmM, 10 200mm — yepe3 10mm, 10 S00MM — gepes 20mm.

[ToamMmHUKY KaueHUsl IO HAIIPABJICHUIO BOCTIPUHUMAEMOW HATPY3KH
pa3ieIsIoT Ha: - paauanbHbIC, PEIHA3HAYEHHBIC BOCIIPUATHS PaIUaIbHOMN
Harpy3Ku

(HonepeK HpO,Z[OJIBHOﬁ ocHu BpaIHCHI/IH) 1 MCHBIINC 110 BCJIMYHMHC

OCEBbIE
HaArpy3KH, I0MyCKaloT HeOObINE MepeKock (10 1/4°);
- YIIOpHBIE, BOCIPUHUMAIOITUE TOJBKO OCEBYIO HATPY3KY;
- paauanbHO-YIOPHEIE, BOCTIPUHUMAFOIINE KOMOMHUPOBAHHYIO
(oceByro 1

paauaIbHyI0) Harpys3Ky.

Ilo ¢opme men kauwenHus noowunHuku oOensim Ha wuiapukosvie (CM.
puc. 16, a, 6, o, u), c yurunopuueckumu poauxkamu (cM. puc. 16, 8), ¢ konuue-
ckumu ponuxamu (cM. puc. 16, 3, k), ueorvuamole (cM. puc. 16, 0), ¢ sumoimu
poaukamu (cM. puc. 16, e), ¢ 6ouxoobpaznvimu poauxamu (chepudeckumu) (cm.
puc. 16, 2). Tena kayeHUs UTOTHYATHIX TOITUITHUKOB TOHKUE POJIUKH — UTJIBI
nuameTpoM 1,6—5 mm. JlnunHa uri B 5—10 pa3 Gonbiie ux auametpa. Ce-
1apaTopbl B HTOJIBYATHIX MOAMIAITHUKAX OTCYTCTBYIOT.

1o uucny psioos men kauenus pasiuyaiom oOHopsioHvle (cM. puc. 16, a,
8, 0—K) 1 08yxpsoHble (CM. puC. 16, 6, 2) MOTTUITHUKYA KAaUCHHUSI.
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[To KOHCTPYKTHBHBIM M SKCIUTYaTAIlMOHHBIM MPU3HAKAM 1OOUUNHUKU
densm Ha camoycmanasiusarouuecs (cM. puc. 16, o,
2) u Hecamoycmanasnusarowuecs (cM. puc. 16, a, 6,0—«).

3. Mapkuposeka noOwunHuKo8 KaueHusl.

Kaoicowviii noowunnux kauenus umeem YCil0o6HO€E KJZ€ZZMO, 06031-[611[61}01/!466
mun, pasmep, Kiacc movHocmu, 3a600-U320MOBUMEIb.

Ha Hepa3beMHbIe MOAMUITHUKY KJICHMO HAHOCAT Ha OJTHO M3 KOJIeIl, Ha
pa30opHbIe — Ha 00a KOJIbIa, HAPUMEP, Ha paauaIbHbIA MOAIIAITHUK C KO-
POTKUMHU IIUIMHAPUYECKUMH POIUKAMH (CM. puc. 1, 8), rlie HapyKHOE KOJIBIO 0€3
OOpTOB U CBOOOIHO CHUMAETCS, @ BHYTPEHHEE KOJIBIIO C OOpTaMu COCTaBISIET

KOMIUICKT C CCIIapaTopOM U POJIMKAMU.

[Ton TUIIOM MOAIIMITHUKA HOHUMAIOT €70 KOHCTPYKTHUBHYIO PA3HOBUIHOCTD,
OIpEAEISIEMYIO IO MPU3HAKAM KJIaCCU(PHUKALIUN.

YcaoBHOe 0003HaUEHHE MOIIMITHIKA COCTABIISIETCS U3 LU
(MakcuManbHOE KonruecTBO HU(p 7) u Xxapaktepusyer BHyTpeHHUI nuamertp 1K,
€ro CEepHIo, TUI, KOHCTPYKTUBHYIO pa3HOBUAHOCTL. [lopsnok orcuéra uudp

crpaBa HaJieBo (puc. 2).

PaznatnHeIR 3a-
30p, OCEBAA HIPA,

MOMEHT TpeHHA  [OHTHOCTH

MecTo miadps JomoIHHTEIbHEE
VCIOBHOTO 0003HAYeHAA 0003HaYCHHA

CepHs NOIIIHIEHKA T

KCHCT]J\'H.TZ‘IBH EI€ OCOOSHHOCTH

JuameTp Ba1a

CepHA NOJMHETHEKA

THD DoJIIHOHHEA

Pucynok 2. [Ipumep MapKupOBKH MOIIINITHHUKA.

llepsas u smopas MMQbDbl ClipaBa yCJIOBHO 0003HAYAIOT €20 HOMUHAIbHBILL

sHympeHrHutl ouamemp d (nuametp Bana). Jyia onpeaeneHus UICTUHHOTO

pasmepa d (B MUJUIUMETPaxX) HEOOXOIUMO YKa3aHHbIC 1B IUGPhl YMHOKUTH HA
natb. Hanpumep, noamunuauk ...04 umeet BHyTpeHHUN quametp (04 x 5) =20 MM,
DT0 MpaBWIIO PACTIPOCTPAHSIETCS HA MOJIUITHUKY ¢ Iudpamu ...04 u BbIIIe, 10

.99, 1. e. mist J=20H-495 mm. [Mogmunuuku ¢ nudpamu... 00 umerot d- 10 mm;
L01d=12Mm; .02 d=15MmMm; .03 d= 17 mm.
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Tpemusa yugpa cnpasa obosHavwaem cepuro NOOUWUNHUKA, OTIPEAETISS €ro Ha-
pyXHBIN nuameTp: 1 — oco0o nerkas, 2 — jaerkas; 3 — cpensss, 4 — Tsoxenas; 5
— JIeTKasi upoKas, 6 — cpeHss MUPOKasl.

Ha oguH m TOT K€ tnameTp IenKn Bajia peyCMaTpUBAETCSI HECKOIBKO
CEpUH NOALINITHUKOB, KOTOPBIE OTJIMYAIOTCS pa3MeEPaMu KOJIEL U TeJl KAYCHUS U
COOTBETCTBEHHO BEJIMUMHON BOCIIPUHUMAEMBIX Harpysox (puc.3).

s X X

100 200 500 300 600 400

Pucynoxk 3.

Xapakre-

PHCTHEA II0 Ocobo nérxas Jérkaa Cpeanss Taxénan

AHAMETPY
E = m =
z u 5 E |=s = £ |z g Z
el ] = = [=] = = = [=] o2 = = (=] =
2 = s 2| 2| £ |2]=z|2|8| £ |2|=z|2|2|&| =] 2
é‘g 2l 2| &2 = 2l 2| 2 2| = . zlelz] 2| £
g =| 2| = ) S| £ = = = HE R =
2z SIE g (& |23 € |B] |2]|3|¢E =
= ja = 5 - T 5 [ - [+
> 2 = ]

= =

? 2 1] Ljryrfzi2121512(21313(3|6|3] 4 4
-] =

o]

= 2

Sl 2710234801834 8]0|1]0|3| 0 2

o =

Tabnwmma 1.

Yemesepmas yugpa cnpasa obosnavaem mun noouwuntuxa. Ecnu ata nudpa
0, TO 3TO O3HAYAET, YTO MOAIIMITHUK PAJIAATBHBIA IIAPUKOBBIN OTHOPSIHBIN;
IaPUKOBBINA OTHOPsIIHBIN (ecnu jeBee 0 HeT uudp, To 0 He yka3biBatoT); 1 —
paavalIbHbIN IAPUKOBBINA IBYXPAIHBIN ceprUuecKuil; 2 — paauaibHbIN C
KOPOTKUMH TUIUHIAPUYECKUMH POJTUKAMU; 3 — paguaibHbIi POJIUKOBBII
JBYXPSATHBIN chepruecKuii; 4 — Uroab4aThiil WM POJIMKOBBIN C JJIMHHBIMU 111 -
JUHJIPUYECKUMU POJIUKAMU; 5 — POJIMKOBBIN C BUTBIMH POJIUKAMU; 6 —
pauasbHO-YIOPHBIN IAPUKOBBIN; 7 — POJIMKOBBIM KOHUYECKHM (paguaibHO-
YHOPHBIN); 8 — YHOPHBII MAPUKOBBIN; 9 — YIOPHBINA POJIUKOBBIH.

IAPUKOBBIN PATAATBHBIA OTHOPSIIHBIM . ..eennntttteeniiteeeeaiieeeeennnnnnnne 0

HIAPUKOBBIA PATUATBHBIA CHEPUUCCKUM . .nvveneeeneiennienneennieniieeeeniiennnee |
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POJIMKOBBINA paAHaIbHBINA ¢ KOPOTKUMH UIMHAPUYECKUMH POJIUKAMY ........ 2

POJMKOBBIN PATUATBHBIA CHEPUUCCKUM . .'nvvieeteeiieeeiieeiieeaineeeennenns 3
POJMKOBBIN PaAuaIbHbIA C JJIMHHBIMHA [UINHIPUYECKAMU WUJIA UTOJIbYATHI-

LY 07 08 0 TO 0117 1 1. 4
POJMKOBBIN PATUATIBHBIN C BUTBIMU POJTKAMUY ... eennnnneeeeennnaneeeennnnneennn 5
IAPUKOBBIN PAIUATIBHO-YIIOPHBIM .. .ettiteteeeeeeeeeeeninneeeeeeeeennnn 6
POTMKOBBIN KOHMUECKHI ...t etnettteeentttteeesteeeeaineeenneeeeeennnneeenn 7
IAPUKOBBIN YIIOPHBIN Y MIAPUKOBBIA YIIOPHO-PATHATBHBIN ...evvvveeennnnn... 8
POJIMKOBBIN YIIOPHBIN U POJIMKOBBIN YIIOPHO-PAAUATIBHBIM . ....vvvvennnnaeen.... 9

Tak, Hanpumep, MOAMUITHAK 7208 ABIIAETCS POJTUKOBBIM KOHUYECKUM.

Ilamas u wecmas yugpwvl cnpasa xapakmepusyom KOHCmMpPYKMuHble
ocobennocmu noowuntuxka (Hepa3o0pHBIN, C 3alUTHON MAi00H, C
3aKpenuTeNIbHON BTYJIKOM U T. 11.). Harmpumep:

50312 — panuanbHbIA OJHOPSAHBIN MIAPUKOMOIIUITHUK CPEAHEN CEPUU CO
CTONOPHOM KaHABKOM HAa HAPY>KHOM KOJBIIE;

150312 — TOT XK€ MOAILIMITHUK C 3AIIIMTHON I1aii00M;

36312 — paanaibHO-yIOPHBIN IIAPUKOBBIN OJHOPSIHBINA NOAIINIHUK CPEI-
Hel cepun, Hepa3oopHbIl. http://discover-thailand.ru/frukti-thailanda.html

Ceobmas yughpa cnpasa xapaxmepuszyem cepuro NOOUUNHUKA NO UUPUHE.

I'OCToMm ycTaHOBIJIEHBI CAEAYIOLIME KIACChl TOYHOCTH MOAIIUITHUKOB Kaye-
Hus: 0 — HOpMabHBIN Kiacc (kak mpaBuio, 0 B 0003HaYEHUU HE YKa3bIBAIOT); 6
— TIOBBIIICHHBIN; 5 — BBICOKHH, 4 — 0C000 BBICOKHM, 2 — CBEPXBBICOKHIA.
[Mudpy, 0603HaAYAIONTYIO KJIACC TOYHOCTH, CTABST CJIeBa OT YCIOBHOTO 0003HA-
YEHUS MMOJIIUITHUKA U OTACIISIIOT OT HErO 3HAKOM THpE; Hanpumep, 206 o3Hayaer
IAPUKOBBIN pajuaibHbIN MOAMIMITHUK JIETKOW CEpUU C HOMUHAIBHBIM IHaMETPOM
30 MM, kmacca TouHocTH 0.

Kpome mudp ocHoBHOTO 0003HaUEHMSI CJIEBA U CTIPaBa OT HETO MOTYT
JOTIOJTHUTENIbHBIC OYKBEHHBIE WM IIU(PPOBHIE 3HAKH, XapaKTEPUIYIOITUE
CIIeIIUAJIbHBIC YCIIOBUS U3TOTOBJICHUS TAaHHOTO TOAIIMITHUKA.

Tak, kJ1acc TOUHOCTH MapKUPYIOT LU(PPOH CIeBa Yepe3 TUPe OT OCHOBHOTO
o0o3HaueHus1. B nopsiike NoBbIlIEHNs TOYHOCTH KJIACCHI TOYHOCTH 0003HAYAIOT:
0, 6, 5, 4, 2. Knacc Tounoctu, o6o3HagaeMoi 1iudpoii 0 1 COOTBETCTBYIOIIEH
HOPMAaJIbHOM TOYHOCTH, HE MPOCTABJISIIOT. B 001IMM MalmHOCTpOeHUE
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NPUMEHSIOT MOAIIMITHUKY KjaccoB 0 1 6. B U3AEIHUIX BBICOKO TOYHOCTH WUJIU
paboTarouieil BBICOKOW YaCTOTOM BpallleHHs! (IIIMUHIEIbHbBIE Y3JIbl CKOPOCTHBIX
CTaHKOB, BBICOKOOOOPOTHBIN 3JEKTPOABUTATENH U AP.) IPUMEHSIOT NOAIIUITHUKH
KJjacca 5 ¥ 4. MOAIIMITHUKY KJIacca TOYHOCTH 2 UCHOJIb3YIOT B THPOCKOIINYECKUX
npudopax.

Tak, Hanpumep, noAmMnHuK 7208 — knacca TouHoctH 0.

[ToMrMO MPUBEACHHBIX BBIIIE, UMEIOTCS M JIOTIOIHUTEIbHBIE (00see
BBICOKHE M 00JIe€ HU3KHE) KJIACChl TOUHOCTH.

B 3aBHCHMOCTH OT HaJTM4Msl AOMOJHUTENIBHBIX TPEOOBAHUI K YPOBHIO
BUOpalnii, OTKIIOHEHUAM (POPMBI M pACIIONIOKEHUS TOBEPXHOCTEH KaUeHHUS,
MOMEHTY TPEHUS U JIp. YCTAHOBJIEHBI TPU KATETOPUHU MOAIIUITHUKOB: A —
IOBBIIEHHBIE PETJIAMEHTUPOBAHHBIE HOPMBI; B — pernaMeHTHPOBAHHBIC
HOpMBI; C — 0e3 JIONOIHUTEIbHBIX TPEOOBAaHUN.

Bo3moxxHbIC 3HaKU CIipaBa OT OCHOBHOI'O o0o3naueHus: E — ccraparTrop
BBITIOJIHCH M3 INTACTHYCCKUX MATCPUAJIOB; P— ACTaJId ITOAINIMITHHNKA 13 TCII-
JIOCTOMKHX CTaﬂeﬁ; C— IMOJIUIUITHUK 3aKPBITOI'O THUIIA IIPH 3aIIOJJHCHUHU CMa-
309YHbIM MAaTCpHUaAJIOM U OP.

JonoaHATeNBHBIS
YCITOBHBIC
obozHaAMCHAA
TOUTITHITHHEOB

OTIMIUTENBHBIE TPH3HAKKY TOIITHITHHKOB

Cenaparop:

13 GezI0BAHHCTON GPOH2EI

MACCHBHELH M3 YepHBIX MeTallIoOB

3 AIKMHHHEBBIX CILIABOB

3 TETACTHHECKHX MaTepHaloR

H3 JaTyHH
KoncTpykTHBHEIE  H3Menenus  aertameft.  emesnniit
MITaMIOBAHHBIH cenapaTop I71d NOAMHIHHEOB ¢ KOpOT-
KHMH IHITHHIPHYISCKHMH POTHEAMI

P JleTanad U3 TermocToH ol cTann

Cl,C2, C3, C4, | ITomuHIHHKH APHKOBLIE PAIHAIBHEIE OIHOPSIHEIE ©
C5,C6,C7,C8R JBYMS 3alUTHEIMHA maiiGasy tana 80000, sanoaHenibie

AomkEHru

CICLMAIBHOMN CcMa3Koi, o0o3HadeHHoH nudpoil npu oy-
wBe C
CrennaibHble TpeboBaHHA:
T.T1.T2, T3 K TeMIlepaType OTIyCKa JdeTanei (mudgpa npun Oykse T
H T.JL COOTBETCTBYET D]'Ipﬂ:'LEflﬂ]HiOﬁ TeMIEparype oOTIIyCcKa
Koer)
v K HapaMeTpaM [HepoxXoBaTOCTH, paIHaIbBHOMY 3a30pY

M oceBOil HI'pe, K TCXHOJIOTHHA H3TOTOBICHHA (CBHI’IHC—
BaHM¢, aHOOIHpOBAMIC, KELZL\I]-IPOBQHHC) KOonoen U3 cra-
Ju HIX TS MId mTaMioBaHHe X Celaparopos W3 CTalHn
10 wmm 20

jiis 110 HIYMY
Jeramm:
X H3 HEMEHTUPYEeMOH cTauu;
] W3 CTAIH CO CHCIHATRHBIMHE HpHCAJKaMH (BaHa ML,
KOOaIBT H Ap.)
18] 13 KOPPO3SHOHHO-cTOHKOR cTaxn
A T3 pefKo MpHMeHAeMBIX MaTepHanor (MaacTMacca,

Ta6HHHa 2 CTEKJIO, KepaMHEa 1 T.J1.)

[Tpumepsl 0003HaAYECHHI TOAIIUITHUKOB:
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311 — NOAMMIHUK [APUKOBBII paJuaibHbId OAHOPSIHBIN, CPEAHEN cepun
auameTpoB 3, cepun mupuH 0, ¢ BHyTPEHHUM AUAMETPOM d= 55 MM, OCHOBHOM
KOHCTPYKIIMH, Ki1acca TOYHOCTH 0);

6-36209 — NoAIMIHKUK MIAPUKOBBIA PaJHAIbHO-YIIOPHBIN OAHOPSIHBIM,
JIETKOM cepuu AuamMeTpoB 2, cepud WupuH 0, ¢ BHyTPEHHUM JuaMeTpoM d = 45
MM, C YIJIOM KOHTaKkTa a= 12°, kj1acca TOYHOCTH 6;

4-12210 — NOAMMITHUK POJIMKOBBIN paaibHbIA C KOPOTKUMU
UUJIMHAPUYECKUMHU POJIMKAMHU, JIETKON CEpUM TUaMeTpoB 2, cepuu mupuH 0, ¢
BHYTPEHHHUM JUaMeTpoM d = 50 MM, ¢ OJHUM OOPTOM Ha HAPY>KHOM KOJIBIIE (CM.
puc. 14.9, 6), ki1acca TOUHOCTH 4;

4-3003124P — noAIUIHUK POIUKOBBIN paguaibHbId chepruyeckuii
JBYXPSAIHBIN 0COOOJIETKON cepyun JUaMeTpoB 1, cepur WUpHH 3, C BHYyTPEHHUM
nuaMmeTpoM d=120 MM, OCHOBHOI KOHCTpYKIIUH (cM. puc. 14.8), kiacca TOUHOCTH
4, nerany NOAIIMITHAKA U3TOTOBJIEHBI U3 TEIUIOCTOMKUX CTAJIEH.

4. Xapakxmepucmuxu u obnracms npumeHeHus
NOOWUNHUKOB KAYEHUsL.

HauGounbiiee pacpocTpaHeHUE MOTYUUITH UAPUKOBbLE PAOUATIbHBLE
00HOpsOHble noowunHuxku (cM. puc. 1, a). DTH NOIMUITHUKA JOMYCKAIOT
CPaBHUTEIBHO OOJIBIITYIO YTIIOBYIO CKOPOCTh, OCOOEHHO C CerapaTopaMu U3
[[BETHBIX METAJIJIOB WJIM U3 IJIACTMACC, JOMYCKAIOT HEOOJIBIIINE MEPEKOCHl Baja (0T
15' 1o 30") u MOTYT BOCHIPUHUMATh HE3HAYUTEIbHBIE OCEBBIC HAPY3KH.
JlomycTumas oceBasi Harpy3Ka JJisi paaualibHbIX HECAMOYCTAHABIUBAKOIIUXCA
MOJIIMITHUKOB HE JIOJbKHA NpeBbImaTh 70% OT HEMCNOJIb30BAaHHOM PaauaIbHON
IPYy30II0ABEMHOCTH MOAIINITHUKA.

Ponuxoevie paduanvuvie TOMUITHUKY ¢ KOPOTKUMH POJTMKaMHU (CM. pHC.
1, 8) IO CpaBHEHHUIO C AHAJIOTUYHBIMU TI0 TAOAPUTHBIM pa3Mepam IIapu-
KOIOAMIUITHUKAMHU 00JIaJa0T YBEJIMUEHHON TPY30M0IbEMHOCTHIO, XOPOIIIO BbI-
JIEP’KUBAIOT ylapHble Harpy3ku. OJHAKO OHM COBEPIIIEHHO HE BOCIIPUHUMAIOT
OCEBBIX HArPy30K M HE JOMYCKAIOT MepeKoca Baja (POJMKA HAUYMHAIOT paboTaTh
KPOMKaMH, U TIOAIIUITHUKHN OBICTPO BBIXOJST U3 CTPOS).

Ponuxoevie paduanvuvie noowunnuxu ¢ sumsimu poauxamu (CM. puc.
1, e) IpUMEHSIIOT NPU paguaIbHBIX HArPy3Kax yJIapHOTO JEUCTBUS; yAapbl
CMATYaAIOTCS MOAATIIMBOCTHIO BUTHIX POJIMKOB. DTU MOAIIMITHUKA MEHEE
TpeOOBaTEIbHBI K TOYHOCTH COOPKHU U K 3aIIUTE OT 3arpsi3HEHUN, UMEIOT
HE3HAYUTEIbHBIC paIMAJIbHBIC TA0APUTHBIE pa3MEpHI.
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Hzonvuamsie noowunnuxu (cM. puc. 1, 0) OTIIMYAIOTCA MAJIBIMUA Paidalib-
HBIMH Ta0apUTHBIMH pa3MepaMH, HaXOJIAT IPUMCHECHUE B THXOXOIHBIX (110 5 M/C)
UTSDKEIIOHATPYKEHHBIX y3J1aX, TaK KaK BBIICPIKUBAIOT OOJIBIINE pauaIbHbIC
Harpy3ku. B HacTosiimee BpeMs UX ITMPOKO UCIOJIB3YIOT JIJIs 3aMCHBI
MOAIIMITHUKOB CKOJBKEHHUS. DTH MOAIIMITHUKN BOCIIPUHUMAIOT TOJIHKO
paauanbHBIC HArPY3KH M HE JIOMYCKAIOT IepeKoca BajoB. /{11 MaKCHMaIBHOTO
YMEHBIIICHUS Pa3MEPOB MPUMEHSIOT IOIMIUITHAKY B BUC KOMIUICKTa UTJI, HE-
MTOCPEJICTBEHHO OIMPAIOIINXCS Ha BaJl, C OJHUM HapYKHBIM KOJIBIIOM.

Camoycmanagnusarowjuecsi paouaibHvie 08yXpsoHble
chepuueckue mapuxkoBsle (puc. 1, 6) 1 poMKOBbIE (CM. pHC. 1, 2) MOAMTUITHUKA
NPUMEHSIOT B T€X CIIydasx, KOT/Ia MePeKoc KOJell MOAMUITHUKOB MOYKET
COCTaBJISITH J10 2—3°. DTH NOAIIUITHUKHA JOMYCKAIOT HE3HAUYNTEIBHYIO OCEBYIO
Harpy3ky (mopsinka 20% OT HEMCIOJIb30BaHHOM pauaibHON) U OCEBYIO
¢dukcaruio Bana. [loMMMMHUKY UMEIOT BHICOKUE IKCILTyaTallMOHHbBIE TTOKA3aTelH,
HO OHU JIOPO’KE, YEM OJTHOPSITHBIC.

Konuueckue poruxonoowunnuxu (cM. puc. 1, 3) HaXOAT IPUMEHEHUE B
y3J1ax, TJe AeUCTBYIOT OJJHOBPEMEHHO pajnajibHbIe U OJJHOCTOPOHHHUE OCEBBIC
Harpy3Kd. OTH MOJIIUITHUKA MOTYT BOCIIPUHUMATH TaK)K€ U yJapHbIE HArPy3KH.
PanunanbHas rpy30M0AbeMHOCT UX B CPETHEM MOYTH B 2 pasa BbIIIE, YEM Y
paavaIbHBIX OJHOPSIHBIX MIAPUKOMIOAIIMITHUKOB. MIX pekoMeHayercs yc-
TaHAaBJIMBATh MPU CPETHUX U HU3KHUX YTIOBBIX CKOPOCTSX Baja (10 15 m/c).

Ananoeuunoe ucnonb3o8anue umerom paoudibHO-yHnoOpHbule
wapuxkonoowuntuxu (cM. puc. 1, ), npuMeHsieMble IPU CPEAHUX U BBICOKUX
YIIOBBIX CKOpOCTAX. PamuanbHasi rpy30Nn0/beMHOCTD Y 9THX MOAIIUITHIKOB HA
30—40 % Ooblnie, 4eM y paguaibHbIX OJHOPSAHBIX. X BBITTOTHSIOT
pa3zbeMHBIMU CO ChEMHBIM HapyKHBIM KOJIBLIOM U HEPA3bEMHBIMH.

Ulapuxosvie u ponukosvie ynopHule noowunuuxu (cM. puc. 1, u.
K) TIpeTHa3HA4YCHbI JJI1 BOCTIPUSATHS OJHOCTOPOHHUX OCEBBIX HArpy3ok. [Ipumensi-
IOTCSI TTPU CPABHUTEIIBHO HEBBICOKUX YTJIOBBIX CKOPOCTSIX, TJIABHBIM 00pa3oM Ha
BEPTUKAIBHBIX BajaxX. Y MOPHbIE MOAMUITHUKY padalibHYI0 HATrPYy3Ky HE BOC-
npuHuMaroT. [Ipu He0OXOIMMOCTH YCTAHOBKHY YIOPHBIX MOAMIMITHUKOB B y37aX,
IJIe IEVCTBYIOT HE TOJBKO OCEBBIE, HO U PaJUalIbHbIE HATPY3KH, CIEAYET JTOIOJI-
HUTEJIbHO YCTAHABIIMBATh PaAuaIbHbIC TOAIIUITHUKH.

5. Obopyoosanue 0151 8bINOJHEHUS 1AOOPAMOPHOL pabOmbl.

Habop HauboJiee 4acTo BCTpEUAIOIINXCS B Pa3IMYHBIX 0071aCTIX
MIPOMBITIUICHHOCTH BUJIOB ¥ TUIIOB MOIIIMITHUKOB KaueHUSI.

Habop makaTtoB ¢ KOHCTPYKIIMEH, MAPKUPOBKOM MOAIIMITHUKOB KaueHHUS.
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[IITaHTEHUUPKYJIb.
Bece1 npyxuHHBIE.
6. Xo0 evinonnenus pabomol.

HOHY‘IHTB Y OperioaaBaTCId 3aJlaHUC HA IBA ITOAIIWUITHUKA KAYCHHA
OIMPCACICHHOI'O THUIIA U Pa3dMcpa.

[Tomy4uuTh y IpenogaBaTeisi MEpUTEIbHBIM HHCTPYMEHT JIJIs1 HAXOXKICHUS
3aJIaHHBIX MTOIIMITHIKOB U OTIPECICHIS HanboJIee XapaKTepHBIX pa3MepOB
MOMIUITHUKOB COOTBETCTBYIOIIETO TUTIA B X0JI¢ MTPOBEACHMS JIA0OPATOPHOU
paboThI.

O3HAKOMUTKCS 110 IIJIaKaTam J'Ia60paTOpHOf/'I YCTAaHOBKH C CYIICCTBYIOITUMH
THUIIAMU ITIOAIIHUITHUKOB UX KOHCTPYKTHBHBIMH, HAI'PY30UYHBIMHU U TCOMCTPH -
YCCKUMHU XAPAKTCPUCTUKAMH B COOTBCTCTBUHU C ITPOCTABIACMBIMU HAa HUX
HOMCpPaMH.

HpOI/ISBCCTI/I OT60p ABYX 3aaHHBIX IIPCIIOAaBaTC/ICM ITIOAIHUITHHUKOB
Ka4CHU:A, IIPOBCPUTH COOTBCTCTBUC UX I'COMCTPHUUCCKHUX Pa3MCPOB
IIPOCTAaBJICHHOMY HOMCDPY, paCIHI/I(l)pOBaTB 3HAa4YCHHUC BCCX III/I(i)p IIPOCTABJICHHOT'O
HOMCpa MOoAIMWITHHUKA. B3Becuts INOAIIIUITHUKH.

B tabnuiax 'OCTa cooTBETCTBYIOIIETO TUIIA MOAIIUITHUKA HAUTH
3a/IaHHBIN MOJIIIUITHUK TT0 HOMEPY, CPABHUB Pa3Mephl U BEC 33JJaHHOTO
MMOAIIMITHHKA C ero Ta0JuuHbIMy 3HadeHusaMu o 'OCT.

ITpoBecT 06pabOTKY pe3yJIbTATOB U3MEPEHUHN XapaKTEPHBIX Pa3MEPOB U
BECa 3aJJaHHBIX MOAMUITHUKOB N0 cpaBHEHNIO ¢ ['OCToBCKMMU aHaIOraMH.

7. Obpabomka pe3yibmamos 3KCnepumMeHma.

OnpeneauM OTHOCUTEIBLHON TOTPEITHOCTH U3MEPEHUS XapaKTEPHBIX
pPa3MEpoOB M Beca MOIIIUITHUKOB TTO CPABHEHUIO C BEIMYMHAMHM 3THX Pa3MEPOB U
BecoB 1o tabiaumam ['OCTa.

Jlns1 aTOTO HCTIOIB3YeM (hOpMYITY:
0 = [(Nra6x—Nusuep.) / Nraa] - 100% ;
r71€ Nrasa. — TAOMIMYHOE 3HAYCHHE COOTBETCTBYIOIIETO pa3Mepa (Beca)
noamunHuka, MM (H);

Nu3Mep. — U3MCPCHHOC 3HAUYCHNC COOTBCTCTBYIOIICTO pa3Mepa NUin
BECa

noAmunHuka, mm (H).
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8. Opopmnenue omuema no pabome.

Otuer O(bOpMJI}IeTC}I Ka>XJbIM YJICHOM 6pI/IFaI[BI, B COOTBCTCTBHH C
IMOJIYUYCHHBIM MHANBHUAYAJIbHBIM 3a/JTaHUCM HA OTACJIbHBIX JIMCTAX (bopMaTa Adc
TUTYJIbHBIM JINCTOM.

OTdet no 1abopaTopHOI paboTe TOIDKEH COACPIKATh:
Hazpanue nabopaTopHoii pabOTHI.

Ienb paGoTHI.

OCHOBHBIC TTOJIOKEHUS U OTIPEICTICHUS.

DCKH3bI 33JIAaHHBIX TOIIAITHAKOB C TIPOCTABIICHUEM XapaKTEPHBIX
pa3MepoB.

Benuunnbl 3aMCPOB BCCOB 3aJaHHBIX IMOAIIHUITHUKOB.
PaCHII/I(bPOBKa HOMCpa 3aJaHHBIX ITOAINHUITHUKOB.

Tabnu4uHBIC 3HAUCHUS IrCOMCTPHUICCKUX Pa3sMEPOB N BECOB 3a/IaHHBIX
IIOAIIHUITHHUKOB.

OI.[GHKy IMOTPCIIHOCTHU OIIPCACIICHUA I'COMCTPUICCKUX PA3MCPOB U BCCOB
3aJaHHBIX ITOAIIHUITHHUKOB.

BriBop! 110 pabore.
9. Koumpoavnwvie sonpochi.
Haznauenue ten kaueHusl.
[TonoxxeHue 1eHTpa TAKECTH MOIITUITHUKA.
UTo yBEIMUYMBAETCS C YBEITMUEHUEM pa3Mepa MOAIINITHUKA?
UTO JIE)KUT B OCHOBE OIPEEICHUS TUIIA TOAIINITHUKA?

[ToueMy u3MepeHHbIC M TAOJIMYHBIC 3HAYCHHUSI COOTBETCTBYIOIINX pPa3MEpPOB
MOIIIIMITHUKOB HE COBIAIAIOT?

KaxoBa ¢ynkmms cemaparopa?

[ToAMMIHUKY C KAKUMU TeJlaMU Kauy€HHsI MOTYT BBIIEP>KUBATH OOJIBIITYIO
Harpysky?
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IIpakTuyeckast padbora Nel3

Tema: U3yyeHue KOHCTPYKUUM pPeAYKTOPA.

Llenv pabomur: O3HAKOMIIEHUE C KOHCTPYKIIMEN PEAyKTOpa U Ha3HAUCHUE
€ro JIeTajeil; COCTaBIEHNE KHHEMAaTHUYECKON CXEMBbI peabHOTO 3y0yaToro
penyKTOpa; ONpeesieHue OCHOBHBIX MapaMEeTPOB 3yOUaThIX Map peayKTopa MmyTeM
UX 3aMepa M pacuera

Heobxooumoe obopyoosanue u ocnawenue:

O6opynoBanue: HUJIMHIPUYECKUN OJTHO- WIIH IBYXCTYIIEHUYAThI PEAYKTOP,
HAOOp rac4HbIX KIIOUEH U OTBEPTOK, IITAHICHPEHCMaH, ITaHT€HIUPKYJIb,
KPOHIUPKYJIb, MACIITAOHYIO JIMHEWKY, KPACKY JUIsl MPOBEPKHU MATHA KOHTAKTA,
HAOOp peryJIMpoBOYHBIX MPOKIIAI0K, COOPOUHBIN YEPTEXK PEAYKTOPA.

Ilopsook evinonnenus pabomol:

[IpounsBecTr BHEMIHUN OCMOTP PEAYKTOPA, CBEPUTH COOTBETCTBUE
PEAYKTOpa U YepTexka, U3yUUTh KOHCTPYKIMIO KOPITyCa, HAMETUTH IUIaH Pa300pKu
peaykTopa.

OTBUHTUTD KPETIEKHBIE JIEMEHTHI KPBILLIKH KOPITyca U KPBILIEK
NOJIIMITHAKOBBIX Y3JI0B, CHATH KPBIIIKHA U O3HAKOMUTHCSI C BHYTPEHHUM
yCTpOMCTBOM penykropa. Ocoboe BHUMaHUE CIEeyeT 0O0paTUTh Ha CrIoco0
PEryJIUpPOBKY NOAIIUITHUKOB U MIPABUIILHOCTG 3aLEIJICHUS UIMHAPUIECKON
napshl.

BbIHYTh HUIMHAPUYECKOE KOJIECO PEIYKTOPA BMECTE C BAJIOM, a TAKKE
HUIMHAP C ACTAIAMH Ha HEM (J€TaIH U MOAIINUITHUKY C BaJIOM HE CHUMATB)-
O3HAaKOMUTBCS C KOHCTPYKIIMEHN KoJieca U HUIIMHAPA ITyTeM 3aMepa U pacuera
OTPENETUTh UX Pa3MEPHOCTH U apaMeTpbl. Pe3ynbTaThl 3aHECTH B TAOIUILY

otueTa. [lapameTppl HUIMHAPUYECKOW MTApbl, PETJIAMEHTUPOBAHHBIE CTAHAAPTOM,

ceeputhb ¢ ['OCT 2144-76.
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BBINOMHUTH KHNHEMAaTUYECKYIO CXEMY PEAYKTOPa U ICKHU3a AIIEMEHTOB
3anemieHus B coorBercTBuu ¢ ['OCT 2402-68.

[TpousBectu cOOPKY penyKTOpa B MOCIEI0BATEILHOCTH, 0OPATHOM
pa36opku. Ha ounmiennsie 3-4 3y0a Koyieca TOHKAM CJIOEM PaBHOMEPHO HAHECTH
KpPacKy |, MpOBOpayuBasl IUIMHAP, HAOII01aTh MATHO KOHTAKTa Ha 3yObsIX KoJieca.
Ecau oHO cMmerieHo BI€BO WIIM BIIPABO, TO COOTBETCTBYIOIIUM MO I00POM
PETYIMPOBOYHBIX MPOKIIATOK JOOUTHCS, YTOOBI MSITHO KOHTAKTA PACIIOJIOKHIOCH
CUMMETPUYHO, T.€. YTOOBI CPEIHSIS TIJIOCKOCTh IUJIMHIPUYECKOTO Kojeca
MPOXOJUJIa Yepe3 UEHTP MUIUHAPA. ITUM 00ECIIeUYnBaeTCsl HOPMAIbHOE

3alleTIEHUEe UUIUHAPUYECKON Maphl.

OTuer o padore:

1. OcHOBHBIE TapaMEeTPhI KCCIEAYEMOTO PEIYKTOPA.
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2. DCKU3 MWIMHPA U IIHHIPUYECKOTO KoJieca, KHHEMaTHIeCKast CXema
PEIYKTOPOB.

3. BbIBOA O mIpojieaHHOM padoTe.

HarMeHoBaHHE BeIHUMHBL H CrocodHOCTh
PazMCpPHOCTE Obo3HaueH orIpe e ICHHA 3HaYeHHS BEMHYHH
| He -
N\ [eKIUESHTPOBOE PACCTOSHHE de 3aMEHHTh
(MM) _ -
Vrrqnc:m 3VObEB KOJeca B Zs COCHHMTATh o
Uric.10 3aX0/108 “HepPRIKa Ly e -
TTepedaToyHoe YHCTIO H & 1=2,/7)
| Jatasictp  BopiiiH - 3YOBCH day é JaMepuTh
(MMm) | SN I E—
' OceBoii 1ar HeprgKa (Mm) P, | eme B
Oceroii MOV b (MM) my m,=P/T1 S
HJuametp ACTHTEIBHOIL | d; dy= z;m;
 OKPY;KHOCTH KoJieca (MM) N
OTHOCHTEAbHBIA JHAMETD | q JamMepuTh
ueprsica (M) SR R SR
Vroa nogbeMa  BUHTOBOI T tg¥=2z,\q
BEHH (Tpafd) B
Ihlanen; BIAHH 3yObeB (MM) dyir di=d-2,4m,
: - i dar o= dp-2,4my
mma HapesaeMoil YacTH by 3aMepHTH
_ YepBgKa (MM) -
Huamerp JeAHTE IbHOH d; di=d-2my
OKPYAHOCTH YSPBAKA (MM) B -
_[IipiHa BeHLA Ko.leea { MM) b, —————=

ITpumeuanne: 1. Mexxocepoe paccrosiuue cpaBHUTh ¢ [OCT 2144-66
2. Moayvae sanenneHust okpyraate mo 1'OCT 95363-60.

KoHTpoJsbHBIE BONIPOCHI:

1. ITo kakum mpu3HAKaM KJIacCUDUITMPYIOTCS HWIUMHAPUYECKUE 3y0UaThie
PEOYKTOPHI?

2. KakuMu 0cOOEHHOCTSIMH XapaKTEPU3YIOTCS IIUIUHIPUYECKHUE 3yOUaThie
nepenayu?

3. Uro sBIsETCA MTOKa3aTeIeM TOYHOCTH MOHTaXa IMIITHHIPHICCKUX 3y0UaThIX
nepenay’?

4. Kak oGecnieunBaeTcsi CHOCHOCTh CpEIHEN TIIOCKOCTH KoJieca M LMJIHHIpA.
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