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1 IIpakTnuHa podora Ne 1

Bu3HaueHHsI KOHTAKTHUX THCKIB IIPH BUIABJIIOBaHHI
Y FTOPU30HTAJILHO - P03’ €EMHOT MAaTPU LI

JlaHO: po3paxyHKOBa cxema MpoIlecy MOMepeYHOro BUaaBroBaHHs (Mai. 1).
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Manonok 1 - Po3paxyHkoBa cxema mnpoliecy nonepeyHoro BUIaBIIOBaHHS

3HaueHHsS TeOMETPUYHUX MapaMeTpiB BHJABIIOBAaHHS JeTall %, Qg 1

KoedirieHTa TepTs |l HaBeneHi B Tabd. 1.
BinHocHa ToBImMHA (raHIs %O npuiiMaeThes 3 moOymnoBu. KyT moyarkoBoro Bisiia

y 1 rpaHu4Hi YMOBHU B HamnpyXeHHSX Ha JiHiT AM npuiiMaroThCs 3a Y3rOHKeHHSIM 3
BUKJIJ]aUYeM.

IHopsinoxk BHKOHaHHSI po0OTH

1 BuOpatu 3HaueHHS TnlapaMeTpiB 3a 3aJaHUM BapiaHTOM 1 BHUKPECIUTH Ha
MiTiMeTpiBLi cxemy mpotiecy (npuitasBinn h=30mm).

2 Tlposectu mig kytom 45° minito A-0.01 um pagiycom (A-0.0) Bukpecautu ayry
MTOYaTKOBOTO Bisijla CITKHU JIiHIH KOB3aHHS.

3 Po3butu ayry Ha piBHI BiApi3kW 3a 3aJaHUM abo0 HEOOXiTHUM 3HAYCHHSIM
y=8...15°, xoperyroun mpu HeoOXiTHOCTI 3HaYeHHs KyTa 'k (£5°).



Busnaunti KyT Haxuiy JTiHIA < KOB3aHHS J0 KOHTaKTHOI  TMOBEpXHIi
1 : e
Py = > arccoL/ 1 BUKpeCIUTH MPUKOHTAKTHI JIiHI{ KOB3aHHS.

BuxopuctoBytoun rpadidauii Meton, MoOyIyBaTH JIiHIi KOB3aHHS, KOPEryloudu
npu HeoOxigHoCTI mojoxkeHHs Touok C u O'.

BusHaunuTH cepeHe HaNpyXeHHS O 1 KOMIIOHEHTH HANPYXeHHS Oy, 05, Ty; ¥
BY3JIOBHX TOYKaxX Ha KOHTaKTi, Ha TpaHUYHIN JiHIl KOB3aHHS, 1 Ha Oci CUMeTpii
(rpannuna ymoBa: Ha AM 0, =0).

[ToOynyBaTu emtopu HampyXeHb (U %k) B3/IOBXX OCi cuMeTpii U B3HOBXK

KOHTaKTHOI OBepxHi. Buznauutu cepenni 3Ha‘IeHHH(J %k) B Mexax dacku f i

y Mexax ImyaHcoHa Ro.
Sk caMocTiiiHy poOOTY pEKOMEHAYEThCSI BHUKOHATH aHalli3 KOHTaKTHHUX
HaNpPYyKeHb ISl CYMIKHHUX 3HaYeHb Koe]illieHTa TepTs U .

Taomnuisg 1 -basza manux

y:© | H
BI:;Z;I? i SUSEE % BapianTtu [Mpum.
1 2 1 2 3
1 2 3 4 5 6 7 8 9
1 1,5
2 2
3 2,5
4 15 3 15 10 0 0,25 0,5
5 4
6 5
7 6
8 1
9 2
10 2,5
11 30 3 15 10 0 0,25 0,5
12 4
13 5
14 2
15 3
16 45 4 15 10 0 0,25 0,5
17 5
18 6
19 1
20 1,5
21 60 ) 15 10 0 0,25 0,5
22 2,5




[TponosxenHs Tabmuii 1

1 2 3 4 S 6 7

23 4,5

24 30 5,9 15 10 0 0,25
25 6,5

26 1

27 2,5

28 45 9 15 10 0 0,25
29 10

Po3zpaxynkoBi popmynn [1,4]

a(m,n) = a(0,0) +(n—-m)y,
¢ (m,n) = Ocoo0 ~ 2k(n+m)y,

o
JX =g, (m,n) £ kcos2(n—-m)y,

Y4
I, =ksin2(n—-m)y,
¢r — Arccos 2.2,

g, _
=0, £Ksin2w,
o

z

I, = —kcos2a,

P, =[[o,dF,
F

P=Po/F.




2 IlpakTuyna podora Ne 2

BuzHaveHHs1 BepXHbOT OLIHKH TUCKY BUAABJIIOBAHHS

JlaHo: cxeMa BuaaBmoBaHHs (Mai. 2):
* a-3acnoco0oM MPSIMOTro BUJIaBJIIOBAHHS,
* (- 3acroco0oM MOIepeYHOro BUAABITFOBAHHS.

Maimonok 2 - Cxema BUIABIIOBaHHS

3HaueHHs TeOMETPUIHMX NapaMeTpiB AaHi B Tabm. 2:
* KyT O,

* BHTSKKA (= %;
KoedimieHT ypo X

dbacka % :

* KoeIiIieHT TepTs U ;

AOBXHWHAa KOHTAKTy % = %0 = A =1

IHopsinoxk BHKOHAHHSI po0OTH
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1 BuOpatu cxemy, 3HaYeHHS BHUXIJHUX T€OMETPHUYHUX MapaMeTpiB 3 TaOmumi i

BUKOHATH KpecleHHs B MacIuTabi.

2 lTloOGymyBaTi po3puBHE TIOJie€ IIBUIKOCTEH 3 4YHCIAa TBEPAUX TPHUKYTHUX

eJIEMEHTIB, 110 MIIXOATh.
3 TlobynyBaTu 3a 3araJbHUMH IIpaBUIIaMU rogorpad MBUIKOCTEH.
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4 BwuzHauWTh TNpUBeNeHUH TUCK nedopMyBaHHS [P TMpH 3aJaHOMY 3HAYEHHI
KoedilieHTa TepTs M TpadidyHO-aHATITUIHUM METOIOM.

5 PoszpaxyBatu mnpuBeneHuil THcK nedopmyBaHHs mpHu 30inpmeHomy Ha +0,15
Koe(DiIieHTi TepTs.

6 PospaxyBaTu npuBeneHuil TUCK (32 HEOOXiAHOCTI) P 3a 3aHaHMMK ab0 OOpaHUMU
3 jiTeparypu (GopmylaMu i MOPIBHATH 31 3HAYEHHSMH, OTPUMaHUMH METOJIOM
BepxHbO1 oiHKH (MBO) miist cBO€T TEXHOJIOTIYHOT CXEMH.

7 Po3paxyBaTu mJid 3aJaHOrO0 Marepiaqy THUCK BHUIABIIOBaHHS [P 1 CHIY
nepopmyBaHHs P,

8 IloOymyBatu rpadiké 3aJIeKHOCTI P = f(q)u pP= f(%} 3a PO3paxyHKOBUMU

JAHUMU yciel rpyni 3 3ainydeHHsM EOM.
9 Sk camocTtiiiHy poboTy moOyayBaTtu 3a pe3yiapTaTamu ananizy MBO rpadiku
sanexnocteit p= f(a)u p=f(u).

Taomnui 2 -baza manux

Cxema a Cxema 0
Howmep
BapiaHT u g a,...° U h/Rg f/h Oy’
a
1 2 3 4 5 6 7 8
1 2 0,2
2 2,5 0,25 1,0
3 3 0,3
4 0,1 35 30 0,1 0.35 15
5 4 0,4 0,5
6 4.5 0,45
7 2 0,2
8 3 0,3
9 4 0,4 2,0
10 0,1 5 45 0,1 0,45 30
11 6 0,5
12 7 0,55 0.5
13 8 0,6
14 2 0,1 2,0
15 3 0,15
16 4 0,2
17 0,1 5 60 0,1 0,25 45
18 6 0,30 0,1
19 7 0,35
20 8 0,4




[TponoBxeHHs TaOIHIT 2

1 2 3 4 5 6 7 8
21 15 0,1 2,0

22 2,0 0,15

23 | o1 | 25 | 75 | 01 | 02 60
24 3,0 0,25 1,0

25 3,5 0,3

Pospaxynkosi ¢gopmy.in
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3aranbHa hopmya Uit IPUBEICHOTO THUCKY:

Flvo[illij Vij + 202 likVik],

p

P=P T ; P<2200Mna,

P=pk,,

q=p; h% f -2udsin2oy .




3 lIpakTuuna podora Ne 3

AHauiz popmMo3MiHM PHU BUAABJIIOBAHHI

JlaHo: cxema BW/IABIIOBAHHS 1 T€OMETPUYHMX IApaMETPiB MPHUHUMAIOTHCS
TaKUMH XK, K i B podotax Ne 1 a6o 2 (auB. man.1li 2).

Iopsinok BUKOHAHHA POOOTH

1 BukopucroByroun roporpad i mosie IBHAKOCTEH, aisg 3aaaHoi B podoti No 2
cXeMi BUIABIIOBaHHS HEOOXiIHO BCTAHOBUTH 30HU 3 PI3HOIO BEIWYUHOIO

r
HaKOIMMYEHOTO CTyIeHs nedopmartii Y. ) i («xanamm» teuii A, B, C, I u T.1.).

2 TloOymyBatu romorpad MIBUAKOCTEH 1 YCTAHOBUTH BEJIWYHMHH HOPMaJIbHHUX
KOMITOHEHT IIBHJIKOCTEH pO3PHUBY z9i]H JUIS  BCIX MeEX MK IKOPCTKUMH

eJleMeHTaMH | Ta |.
3 3HaifTd BelM4KMHY CTyIeHs Aeopmarlii 3cyBy Jjj Ha OKpeMiil Mexi MK 30HaMu i

Ta |, MEPeciyHOI0 YAaCTKOK MeTally NpH TepeMillleHHI B3IOBX JiHIii Tedil.
Po3paxyHKkoBI JjaH1 3BeCTH B TaOJIULIIO.
4 3HaliTH HAaKONWYEHWi CTYyNiHb AeopMallii 3CyBY, CKIaJalouu BeIMYMHHU Jjj Ha

BCIX M€Xax, sIKl IePEeTUHAIOTHCS YaCTKOK MeTally MPU BUAABIIOBaHHI B KOKHOMY
okpeMoMy «kaHaii» (A-I).

5 IlobOynyBaTu ricTorpamMy HaKONMMYeHMX Jedopmarlii 3CyBy MO IIHPHUHI
BUJABJICHOI MAUISHKM 1 BU3HAYUTU CEpelHl 3HAUYeHHS V. u €;1 Koe(illeHTH
HepiBHOMIpHOCTI KH.

6 IlopiBHATH OTpUMaHy BeIMYMHY CepeaHbOi IHTEHCHUBHOCTI Aedopmariil €; 3i

3HAUSHHSM IpuBeneHoro TucKy P mpu =0 (3 podotu Ne 2): €./ P =0=P.
7 Sk camocTiiiHy poOOTy peKOMEHAYEThCS BUKOHATH aHaji3 (OPMO3MIHM IS
IHIIMX cXeM Tpollecy BuaBiaoBanHus [1, 6, 11].

Po3paxyHkoBi popmy.in

% 2 0k
Yi o Vo= ————

(_S'D
I
=

B = ec/r) p=0 KH: yma>ly min.



4 IlpakTuuna pooora Ne 4

AHaJi3 npouecy KOMOIHOBAHOTO BHAABJIIOBAHHS

JlaHo: cxema mpoiiecy KOMOIHOBAaHOTO PajliajbHO-3BOPOTHOI'O BUIABIIOBAHHS

(man. 3).
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Mantonok 3 - Cxema mporiecy KoMOIHOBaHOTO pajialbHO-3BOPOTHOTO
BHUIABIIFOBAHHS
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3HaueHHs TeOMETPUYHUX MapameTpiB 1 koedimieHTH TepTs My, Kv HdaHi 3a
BapianTamu (Tabu. 3); KpoK IMmepemilleHHs MMyaHcoHa Ha ertari Hs i po3mipu dacok
00MParOTHCS 32 Y3TOKEHHSM 3 BUKIIaJJaueM.

Tabomuus 3 -basza qaaux

Howmep
BapiaHT Mg ViY Rv, MM | Ry, MM | he, MM | Hy, MM | Hg, Mmm

26,0
0,1 0,3
25,0

0,2 0,2 28,0 26 10

OCO~NOUITRAWNRER®

10 24,0

11 0,3 0,1 12

14 30,0
16 0,1 0,2
19 32,0
35 15
21 0,2 0,1 36,0
23 28,0

25 0,3 0,3 12

=
w
our,,oO0OIbhwWwNODNOOP_WOOORRW~NOUUIRRWODNPMW

Iopsinok BUKOHAHHSA po0OTH

1 Bubpatn 3 Tabnwili TeoOMeTpUYHI MapaMeTpH, IO BiJMOBIAIOTh CBOEMY
BapiaHTOBi, 1 BHUKpPECIUTH CXeMy BHAaBIOBaHHS B MacmuTtabi. [loGymyBatu s
OJTHOTO, JBOX IIOJIO)KEHb ITyaHCOHa rojorpad 1 3HANUTH ONTHUMAalbHY BHXIiTHY
mBuIKicTs W.

2 TlpoananizyBatu 3a gomnomororo [IEOM, BUKOpPUCTOBYIOUM Mporpamy
«COMBE», d¢opmo3mMiHy 1 CHUJIOBUM  peXUM  Mpolecy KOMOIHOBAHOTO
BU/IABITIOBAHHSI:

11



-pukiukatu nporpamy «COMBE». 3a Tabnuiieto KOHCTPYKIIA JeTaneil Ha
expaHi BuOpatu Tun Aetaii. BBectu BuxiaHi gani B mizimerpax: Ry, Ry, he, Hy, Hk,
Hs, M, Uv Ta 1H.;

-3a pe3yJNbTaTaMHu PO3PaxXyHKy MOeTanmHoi (OpMO3MiIHU NeTaji po3aApyKyBaTh
Ta0JIUII0 PO3PaXyHKOBUX JTaHUX.

3 BukopucToByrOUM 3HauYeHHS MIBUIKOCTeW BUTiKaHHS W,V 1 30inblIeHHS

PO3MipiB BUKPECITUTH MOCTIAOBHI KOHTYPH (hOPMOYTBOPEHHS JeTali.

4 Jlns naHoi cranii mpolecy, KOau BXe cPopMyBaIMCs MOPOXKHS YacTHHA i
(dbnaHenp aeTasi, HEOOXITHO BII3HAYMTHU TOJIOKEHHSI TyaHCOHa, TOBIIMHY aHa H i
onTUMaJIbHe 3Ha4YeHHs Bapirorounx napamerpiB Ro, W, V. [lns naHux 3HavyeHb Ha
MUIIMETpiBLI HEO0OXiHO B MacimTabl MmoOyayBaTH pO3pUBHE IOJI€ IIBUAKOCTEH, a
TaKOX, MPUUHSBIIM BEJIMYMHY ILIBUAKOCTI 3BOpoTHOro ButTikaHHs W, - romorpad
IIBUJKOCTEMH.

5 BwusHauutH s npuwiiHATOrO rogorpada IMBHAKOCTEH  BEITUYUHY
MPUBEICHOTO THCKY P, a TOTIM, BapifoloYd BeJIMYMHY (HE MEHII TPhOX TOYOK)
IIBUJIKOCTI 3BOPOTHOrO BUTIKaHHS W, YyCTaHOBUTHM MiHIMaJIbHy BEJIUYUHY
PUBEIAEHOTO THUCKY.

6 [ToOynyBatu rpadik 3anexHocti p = f (W)

7 BukopuctoBytoun aaHi 3 EOM, HakpeclnuTH pi3HUMHU KOJbOpPaMH KOHTYpHU
JeTani, oepKyBaHi MpU MOeTaTHOMY BBEJIEHHI ITyaHCOHA B 3arOTOBKY.

8 Sk camocrtiifHy poboTy pekoMeHayeThcsi Bupimmtu Ha [IEOM 3amaui
KOMOIHOBaHOTO BHJABIIOBaHHS JeTaieil THUMy (IaHIsd 3 OCbOBUM BIAPOCTKOM i
CTakaHa 3 JIOHHUM BiJIPOCTKOM.

S IlpakTuyna podora Ne 5

Bu0ip KiHeMaTUYHO-MOAKJIMBHUX MOJIB BUAKOCTE

JaHo: cxemu mporieciB popmyBanHs (Tab. 5).
YMoBHM Teuil:
* 1iocke aedopMyBaHHs (Tedis);
* BicecumeTpuyHe AedhopMyBaHHS.
['pannyni yMOBH Ha BX0/ii B 30HY JedopMallii —Ha cXxemax MpoIeciB.

Iopsiniox BUKOHAHHS podoOTH
1 Bubpatu cxemy nedopMyBaHHS 1 T'paHWYHI YMOBH BIAMOBIAHO A0 33JaHOTO
BaplaHTa.

2 TIligiGpaTt, BUKOPUCTOBYIOUM YMOBY HECTHUCKaHHS, KIHEeMaTHYHO-MOJXKJIMBE TOJIE
mBuakocteit (KITI).

12



Tabnuus 4 -3araneHi Bupakenns s KITIL

BicecuMeTpuuHe 1e()OPMYBaHHS IocKe AeOpMyBaHHS
J;, =Cz+Cy Iy = Cx+Cy
r

Busnauutu 3nauenHs cranux iHterpyBadHs C; ,C, ,C;, BUKOPHCTOBYIOUM 3aJaHi
I'paHUYHI YMOBHU Y IIBHJIKOCTSX 1 YMOBH HEPO3PUBHOCTI HOPMAaJIBHOI CKJIaJ0BOI
Ha MeXkax IulacTM4YHOI 30HM. [loOymyBaTh emropHu IIBUAKOCTEN MepeMillleHHs

95,5 (x).

OO0uMCcIUTH KOMIIOHEHTH IIBUAKOCTeH nedopmauii &, &,,&g abo &y, &; 1

MEePEBIPUTH BiMOBIIHICTh TOJISI IIBUAKOCTENH B YMOBI HECTUCKAHHS.

OO6YuCIUTH 1HTEHCHUBHICTh IIBUAKOCTI Aedopmaliii & 1 3amucaTtd BHUpa3 s

pO3paxyHKY:

* noTyxHocTi cui nepopmyBaHHs Nj;

* moryxHocTi cui TepTst N ;

* poTyXHocTi cui 3pisy N Ha oIHIN BepTHKaJbHIN 1 OAHINA rOpU3OHTAIBbHIN
MMOBEPXHSIX, [0 0OMEXYIOTh IIJIACTUYHY 30HY.

Sk caMmocTiiiHy poOOTy pEeKOMEHIYeTbCS  po3paxyBaTH  IHTEHCHBHICTb
mIBUJAKOCTeH nedopmauii & 1 3HaAUYeHHS MOTYXHOCTI cui aedopmyBaHHI Njy,

3pisy N¢ irteprs Nt mmst 3amanoi momatkoBoi cxemu geopmysanss [1, 4, 7,11].

Tabnuug 5 -baza nanux

Howtep Cxewma mpotiecy [Inun I'parni
aBpuaHTa YMOBH
z=h, 4, = -9,
2y
h V,
2 2=0, 9, = 0

! NONNNNANNNANN |

P A7 70777

13



[TponoBxeHHs Tabnuii 5

1 3 4
z=h, 9, = -9,
z=0, 4, =0,
x=b, 4y =0

3 |
Z=h, 192 :—190,
z=0, 4, =0,

4 1
=R, 4, =0

5 |

. z=h, 9, = -9,
/) /
5 /| /o z=0, 8, = 0
T /
A 4 =Ry, 9, =0
/... o 4
/1. /
] /
7 p7 / |

14




[TponoBxeHHs Tabnuii 5

1

2

V4

h

; T o8

Vv,s//

Vv
1<

R

Z
\PIIIIV

4p /7

777
Rn

/77777

z=h,
z=0, 4, =0,

r=R,

10

z=0, 4, =0,

=R,

r:RH' 19r =0

11

h

......
s I e e N N e el el o
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[TponoBxeHHs Tabnuii 5

1 2 3 4
| 4 Z z=h, 9, =9
12 Vorvsrvvsszzlnl 0 220, 8,=0
=R, 8 =V
: Y
131" NINNNNNNNNNN o I
Rn
I Y4 z=h, 9, ==
14 //// //’/h I z=0, 4, =0
iy N =Ry &, =V
4 . . °
“ S NS /) !
< Rn
Po3paxynkosi ¢popmyan [1, 7]
&, +€& +£9=0,
09,/0,+05,/0, +3,Ir =0,
N2 ., . ., 3.
€] =? (&r _‘96?)2 + (& _52)2 + (20 _‘92)2 +§Vr22’

N, =[[[os&dv,

N¢ = ”[ﬂc]TCch’
FC

Ny = ”[79K ]TK dFy .

Fx
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6 IlpakTuuna podora Ne 6

BuznavyenHs1 THCKY J1e()OPMYBaAHHS MPH IIOCKOMY OCA/I?KEHHI

JlaHo: cxema mpoliecy ocapkeHHs (Mai. 7).

Marntonok 4 - Po3paxyHKOBI cxeMU IIpoLecy OcaKeHHs

y

Tabmuus 6 -basza qaaux

Homep I'pyna 1 ['pyna 2

BapiaHTa B/h u Cxema B/h u Cxema
1 2 3 4 5 6 7
1 2,0 2
2 2,5 3
3 3,0 4
s 4o | O | & | g | 01| o
6 5,0 7
7 6,0 8
8 8,0 9
9 4 1
10 5 2
11 6 0,05 0 3 0,2 y
12 3 4
13 7 5

17




[TponosxeHHs TabIMIl 6
1
14
15
16
17
18
19
20
21
22

3 4

0,15 y 0,25 a

mmhoomp'c—;ooom

\l@(ﬂ-b(a)l\)OO\l@o.l

Iopsinok BUKOHAHHSA po0OTH

BubpaTu cxemy i 3HaY€HHS BUXIJTHUX T'€OMETPUYHUX IMapaMeTPiB 3 TaOJHIII.
[ToGyayBaTu B MaciTabi po3puBHe 1oJjIe 1 rogorpad mBUIKOCTEH.
Busnauntun npuBeneHuid THCK ne@opMyBaHHS P TpU 3aJaHoMy KoedillieHTi

WN P

TepTs | rpadoaHaTiTHIHIM METOIOM.

4 PospaxyBaTh TMpUBeACHUN TUCK naedopMmyBaHHS Mpu 36inblieHoMy Ha +0,2
KoeiIlieHTI TepTs.

5 PospaxyBaTu mpuBeaeHuid THCK P 3a 3aganumu ¢dopmynamu (1)...(3) ans
3Ha4deHsb s = 0; 0,5; 0,25 iH. i mopiBHATH 31 3HAYESHHSIMH, OTPUMAHUMHU METOIOM
BEPXHBOI OIlIHKH.

6 IloOynyBatu rpadik 3amexHOCTI P = f(%) 32 pO3paxyHKOBUMHU JTaHUMH YCi€l

TPYyIIN.
7/ 3poOUTH BUCHOBKH IIOA0 XapaKTepy BIUIUBY MMapaMeTpiB MPOIleCy, Mos

LIBUJKOCTEN 1 YMOB TE€PTS HA CUJIOBUI PEXKUM.

Po3zpaxynkosi popmyau [1-4,6,9]

1 €Bcrpatos B.O. p= %(E + E) : (1)
_ b
2 AmomuH [0 A. p=1+ :US% ) (2)
b
h ”EJ
3 Vukcos E.I. p=—1€X -1/. (3)
Lo
4 3ubens D E‘1+ﬂ-9- 4
no6ens . San (4)
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[Ipaktuuna podota Ne 1. BusHaueHHsI KOHTaKTHUX TUCKIB IPU
BUJIaBIIFOBaHHI B TOPU30HTAJIBHO - P03’ €MHIM MaTpHLIi
[Tpaktuuna po6ora Ne 2. BuzHadeHHs BepXHBOI OI[IHKU THUCKY
BU/JIaBIIFOBAHHS

[Tpaktuna po6ota Ne 3. Anaii3 ¢opMO3MIHU TIPU BUAABIIOBAHHI
[TpakTuuna po6ota Ne 4. Anaii3 npouecy KoMOIHOBaHOTO
BU/JIaBIIFOBAHHS

[Tpaktuuna po6oTa Ne 5. Bubip kKiHeMaTHYHO-MOXKIJIMBUX MOJIEH
IBUAKOCTEN

[Tpaktuuna po6ota Ne 6. BuznaueHns Tucky aepopMyBaHHS IPU
MJIOCKOMY OCaJIPKeHHI

[Tepenik pekoMeH0BaHOI JIiTepaTypu

Jonatox A KOHTpoOJIbHI MATAaHHS 0 BX1THOI'O KOHTPOJTIO
Honarok b KoHTponpHI nuTanHs 3 nucuuiuiing  «l'eopis mpouecis
KyBaHHS 1 IITaMITyBaHHS»
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JonaTok A

KoHTpPO/ILHI NUTAHHSA 10 BXIAHOT0 KOHTPOJII0
no aucuuniJini «Teopisa npoueciB KyBaHHS I IITAMIYBAHHS»

Jucuuniinm, mo 3ade3neuyorTs. «Mexanika TAT, Treopia OMT»

Bapiant 1 2 3 4
. i IHTEeHCUBHICTE i
IaTencuBHIicTh | IHTEHCHBHICTB N VYMoBa crajocTi
1 o [IBUJIKOCTEN ,
HaIpy>KeHb nedopmartii . 00’ eMy
nedopmarriit
Di3uuHUi 3MICT VYMmoBa VYMmoBa [TpuHumn
2 YMOB MUTACTUYHOCTI | TJIACTHYHOCTI HalMEeHILIOT0
IUTACTUYHOCTI Tpicka I'y6epa-Mizeca oropy
Kono Mopa aist i
Kono Mopa nis pa I BractusocTti Ineanbna
3 miockogedopmMoBa . .. :
HarpyXKeHb JIIHIM KOB3aHHA | IUIACTUYHICTH
HOTO CTaHy
4 3aKoH TepTs 3aKoH TepTs 3aKoH TepTs Busnauenns
AMOHTOHa 3ibens Hepsirina koedilieHTa TepTs
MexaHi4Hi1
MC ITapamerp Jloze-
CXeMHM A MC/], p ”p A
5 . TUIS Hapnai - nos
nedopmartiit A — OCaJKEHHS CVE
(MCJD) (51 ¢) YBY
d I
r X 1
6 (xn) = == [ xdx= (—j -
X
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Honaroxk b
KoHTpo/1bHI NUTaAHHS 3 TUCUUILTIHA
«Teopist mpoueciB KYBaHHS 1 IITAMIIYBAHHS»

No 1 2 3 4
CrarmionapHa I'inoresa . .
1 IC thonap Bicecumerpuyna Tedis
Teist Xaapa-hon Kapmana
[Ipy>xHBOIITACTHYHE .
KOPCTKOTUIACTHYHE IneanpHa . YMOBa CTaJIOCTI
2 . 3MIIHIOIOYE
CEepeIOBHIIE MJIACTUYHICTh obemy
cepeIoBHIIe
SIKi cxeMU MepeBaXKHiIll 3 TOTJISTY:
3 . 3HUKCHHS YTBOPEHHS
I IBUIIICHHS N
. oropy pOpOoOKH MeTaITy BOJIOKHHUCTOT
TJTACTUYHOCTI
nedopMyBaHHS CTPYKTYpH
Mexaniuni cxemu nedopmartiii (MJIC) st mporiecis:
4 PSIMOTO . )
. MPOTSTaHHS 1 OCaJDKEHHS 3 TePTSIM 1
BUJIABITIOBAHHS BUTSIKKH
. IIPOKATKH 0e3 TepTs
BOJIOYIHHS
[lepeiiTh BiJT CXeMH HAIIPYXE€Hb JI0 CXeMH Jiehopmarriii
5
/. re
40 30 50 70
MPUHITAT 3aMiHA - 5 Sk mepeiTH Bil
WBEICHU I
6 MPOEKTYBAHHS CHJT PUBCIICE NPUBEIEHOTO Po6Gota
MPOEKTYBAHHSIM THCK P - nedopmyBaHHS A
TUCKY P 210 criu P
MTOBEPXOHb
Hagectn BUpa3n KOMIIOHEHTIB HAIIPY)KeHb B YMOBaX:
7 Ic (o,,0, 3 IJC (o,,0, 3
Ijac(o,,o0, ) BUKOPUCTAHHSM KyTa BUKOPHCTAHHSAM Ty
) (n+m))
Dy . MPUTTYIIEHHS crocobu nmody0BU
BJIACTUBOCTI JIiHIN TpaHUYHI YMOBH R .7l
8 MeToj1a JTiHii TOJISt JTiHI
KOB3aHHS (mpukta)
KOB3aHHS KOB3aHHS
[Toka3atu 3acToCyBaHHS CiTKY JIBOIIEHTPOBOI BisSJIOBOI CITKH JIiHIM KOB3aHHS JIJIS
9 aHai3y mporecy:
BiJIKpUTOTO
MPOTSITaHHS 0CaKECHHS BUJIABITIOBAHHS
IITAMITyBaHHS
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Ne 1 2 3 4
[ToOymyBaTy JiHIT KOB3aHHS 1 3aIUCaTH T) :
|
|
|
10 ;
|
|
|
|
|
|
, ¢
_ Tuck po3gaui Kinpls Tuck omaau
11 6, = Ao, = POSTE , _
p ¢bikTUBHOTO JHcKa P
12 [306apu [30KITiHK Ocoo =7 I'padpivmnid crioci6

MOOYTIOBH CITKH

HaBecTtu cxemu i Bupa3u moJist BUIKOCTeH, rogorpada:

AN

IANANANANAY
[ NNNN\N

|
i
i
i
i
i
i
i
i
i
i
i
!
a

/A

/4

L

Vi /A
13 a a a
\T—« !
N : y
\ —
N | N
I s !
----- A
[
/ [
/—_
/
A _%—!
6 6 6 6
['pannuni ymoBH TPHTYTICHHA TPHTIYIICHHA | BukopucroByBani
14 E€HEePreTHIHOTO METOY BEpXHBOI
(mpukam) . 3aKOHU TEPTS
METOJY OIIIHKH
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Ne 1 2 3 4
Hagectn Bupasu:
. . PIBHSIHHS
15 PIBHSHHS . PIBHSHHSI OaslaHCy ISt
PIBHSHHS g E€HEPreTUIHOTO
€HEPreTHYHOTO C METO]1y BEpXHBOT
MiHimizarii (9-2) . OanaHcy B
6amancy (9-1) OIIIHKH . .
IHTErpaJIbHOMY BH/II
Hagectn Bupasu:
16
Ng= N,= N¢e= Ny =
HaBectu cxeMy 1moJis IBHJIKOCTEH, rojorpad i BHpasH:
a/1iaJIbHOTO 3BOPOTHOTO MPSIMOTO
17 pal ] p ) P ] OCAJ[KECHHS
BU/JIABIFOBAHHS: BUJIABJTFOBAHHS: BU/JIABIFOBAHHS: = =, B=
Iy =, Vij=, P= lij=,Vij= P= lij = Vij= P= J J
- _ _ p (3 ypaxyBaHHSIM
18 Vi= Ve= €= .
3MIIHEHHSI)
Haugectn 3aransui cxemu KMIIIII s cxem aedopmartii: YMOBH
19 HEPO3PHUBHOCTI Ha
BiCECHMETPHYHOMN ILUTOCKOT 006'eMHOI TIOXHJIIM MEIK1
YMOBa CTaJIOCTI
PiBHsHHS . . — 00’emy B
20 : PiBusnna Komi I, =2 Y
HEPO3PUBHOCTI T QepeHITitHOMY
BUTIISIL
Z Z T Za ﬁ 4
' W i
h I S, I F/%T
21 ‘ |
.; - 0 f
w Ri 1 0 Ro R T L:MJ ()
x) () W Ro
Hagectu Bupasu:
22 - — . - .
. P MI0CKOTO P BiCECUMETPHUYHOTO P pamiaqsHOTO
P KuThISA
OCaJ[KSHHSI OCaJ[>KCHHSI BUJIABTFOBAHHS
Jlineapn3oBaHa . ) [Ipomenypa o6k
23 ; . —» & =7 € no Ximury pOTeayp y
3aJIEKHICTD & = 3MiITHEHHS
. I'inoresa ['imoTe3a
[Tpunymenns I'imoTesa
24 |. . ycepeTHeHNX PO «IOBHY
1HXKEHEpHOTO METOY | TUIOCKUX MEPETHHIB .,
HapyXeHb TUTACTUYHICTh
YnMoBa
YmMoBa YMoBa .
CrporieHHsT YMOBH . . TUTACTHYHOCTI B
25 . TJTACTUYHOCTI MPH IJJACTUYHOCTI ITPU o
MJIACTUYHOCTI . S . | nudepentmiitnomy
TPaHUYHOMY TE€PTi | MiHIMaTLHOMY TEpTi .
BUTIISII
OcamxeHHs .
. . Binkpure 3akpure .
26 HAJIHIPUYHOT Posnmaua kineig
MPOIINBAHHS MPOIIABAHHS
3arOTOBKH
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