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I. tIOflCHI4TBJIbHAf 3ATII4CKA

l. l. I{e,ru yve6uoii Aucqur!,rnHr,r
[e,ru npenolaBaHllr AHcrIHfrJrHHbr - pa]BuTr.re y cry,qeHToB 3HaHr4ii n yveuni.r no

otlpereneHn]o yc,roenli pa6oru parHoo6pa:Hrrx cBapHbrx rcouclpyrcrluir. rrpnMene]{Llo
coBpeMeHHbIX MeTOAOB pacqeTa H IIpHHqriIIOB paUUOHanbHOfO flpoerohpoBaHHq. OCFrotsaH]rbrx

Ha noBbr[IeH14n :tp(lercruBHocrr.r rrpori3BoAc'rtsa cBapHbrx rcouc'rpyxuHi.r rr BbrrrojrHerrH14
'rpe6oeauni.r no cHH>neHulo HX Marepuano- H pecypcoeMKoclu.

I .2. flrr a H u pyeM[,re pe3y,r r,T'a'r'br H:yrreH u fl Alrculr rrJut Hbr

Clrl'aeH'r'. n lyu Heuruii JlHcuh tln H Hy. Aoir]fi eH 3H al'b :

- ocHOBbt t'eoprlH cBapoqHbtx nanpqlreHuii n aet|lopuaquil:
- xapaKrepHc'fr.rKt{ KoHcTpyKuHoHHbrx 14 cBapor{Hbrx MaTepr4ajroB. Hcrr0.qb3yel\,tbtx npt.r

rr3foroBreHhH cBapHbrx xoucrpyrcqzfi ;

- oco6eHuocrn pa6orlr orAenbHbrx 3J'reMerrroB r{ rlenbHbrx cBapFrbrx r(orrc'fpyxultil
- cnocoOst o6ecneqeHI4s rexHo,'rorurrHocrr.r. cHu)r(eHur Ha[pq)KeHnii u leQopuaqnil rrpn

cBapKe.

C'ryleur . lr :yuu nru u ii r,Hcur.rrrnnH y. Ao"'rlr{eH ylrerb :

- npoBoAHrb pacqer cBapolrHbrx Hatrpr)KeHhil u aeQopvaquii c rrocJreAytorul.lM t4x

AHAIIH3OM:

- paccLl4TbtBarb II KoHcrpyhpoBarb cBapHbre coeAhHeHr.rI npv .qer,icleuta pa3lrLrqHbrx
BHAoB Harpy3ot( c yqeroM o6ecneqenus rpe6osaHttii rrt-l rexHoJ.rofur,rHocrn Lj

pecypcoc6epelr(eH H [o :

- nut6upart ocHoBHble H cBapoqHbte Ma'repHanbr AJIq H3t'ot'oBJreHHr cBapHblx
xoucrpyrcquli:

- oIIpeI(eJItTb ycnoB149 Hafpy]KeH]1r oTlerL,Hbrx 3JTeMeHTOB r,r Ue,qbHbrx ctstlpril,rx
xoucrpyrcquii.

Clry.lerrr. rE tyu n euru fi ;1ucr lH rrn 14 H y, .qon )r(e H BJ'r aAerl, :

- coBpeN,teHHbIMH MeroAaMH pacqera cBapHbrx coeAuHeHr.tfr n rcoHcrpyxrlui4
- N{eroAaMH ert6opa palruoHanbHofo cfloco6a o6ecneqeHHr rexHor.rofhrrrroc'r'u cBitpHbrx

KoHcrpyKrlur.i. csux<enue Halprr)Kelg.uit tt 4eQopuaunfr npu cBapKe.
- HaBbrKaMu paulloHanu3arryr4 ItpoeKTHbrx pa6ol c qer'rbrc o6ecrrcqennl n\

5e:onacsocru.

1.3 Mecro yue6Hoii AHcurrn!'IHHbr B cucreMe rrort-oroBKu cryAeHTa

flpoex'rupoBaHlze cBapHbrx KoHcrpyKuufi exoAlir B cocraB 6,roxa npotfeccnoHa,'rbHbrx
jlucUurIJrHH. BapHarHBHylo qacTb. l4zyueuue Ar{cLIr4nJtHHbr orrHpaeTcs Ha H:lyqeHHbre pat{ee
AHcuhIInHHst <MexaHHKa Marepua:IoB). <f)cHoer,r npoeKTr.rpoBaHHr). Crfopn'rupoBaHribte B

Ilpouecce H3ytleHHt allcqunnhrru <flpoerrnpoBaHHe cBapHbtx KoHclpyKrluh>> 'tuauus, Lr traBt,rKH
5y.ry"r utHpoKO HcnoJIb3oBaHbr c[eqr4aJrHcraMH B HX 4a,ltHeiirueii rrpon:aojlcreeHHofi
.T.CqTCIbHOCTH.

flepeueHr yue6urtx AHcur4IrnHH (uurc,ron Ar.{crrH[nHH). rcoroprre 6yayr onHparbcr Ha

.laHHyrc AHCUUIlnHHy:
<flpou:no4crBo ctsapHbrx KoHcrpyrcquil>

Kponre loro. pe3ynbrarbl H3yqeHr,rs .rllcuuflnuHbr rlcnor'rr,3yrorcr B xoAe [paKTHr(H li npu
fr ol f o lo B Ke B btn y c K H o fi x n a,r r.r (l n Kaq r.r o r r H o ii p a6 ortr.



1.4 Tpe6onaHufl K ocBoeHHro yve6Hoii AucuurrJruHr,l
OceoeHIze AauHofi yue6Hofi /-(I4cqHnruHbr AoJrlnHo oSecnequears (topvr.rpouarnue

cnelylotuuX KoMneTeH Ul.r fi :

KoAur

Qopn'lapyenrsrx
xovnereHquil

HauMenoeauur QopmnpyeMbrx rcounereHrluil

IIK-21 yMeHLre rrpHMeHqrb c'raHAaprHbre MeToAbt pacqera flpu r]poeKrHpoBaHHH

Aeranefi fl y3noB uzl\eluit Ma[rr4HocrpoeHHq
ilK-22 cttoco6Hocrb rrphHnMarb yqacrlre e pa6orax no paclrery H frpoeKrhpoBaHHro

4era,reli 14 y3noB Ma[rr4rtocrpor4renbHbrx KoHcrpyxunfi e coot'Bel'cfBhn c

TexHI4qecKHMH 3aAaHLttMIl n hCnO!'Ib3OBaHI{eM CTaFIAapTIlbtX Cpc.rlct B

ABTOMATH3AUHU TIDOCKTHDOBAH h'
TIK-23 cnoco6uocrs pmpa6arlreart pa6ouyro npoeKrHyrc h l'extrhrrecKvK)

AoKyN,reHTauHxl, ot|opm,rnrs 3aKoHqeHHbre npoeKrHO-KoHcT'pyr(TOpcKrre
pa6orbr c nponeprcofi coorBercrBHr pa':pa6a'rsrBaeMr)rx rrpoer(roB t1

TexHLIqecKoir 4orcymeHTatlnli craHAap'l'aM. TexHHLtecK14M ycnoBuqN,r H Apyt'hN,I
HOPMAT}IBHbIM IOKVMEHTAM



F

F

O
T

O
F

F()

s
I

X

oo
I

I
F
-)

r-
oo

G

:E

-c €

tr
co
\o
Fo>'
F
F
O

F

4

F
(.)
CJ
3
F
cd

)s

lTt

F

AJ

F

F

t-()
d

>,
d

-j F
F(s
O
-z
()O
cc}/C.)cd

{'J\ i(
i ^= )-A q ()

l^!-
_Y 

^ \
C--:J ')

.- : tl
F,:_f

A^:E ., - Y. - o-(Jlo;xStr
!l S,: "-1r:s - oHrAu'+:l o,X t 5 q 6; iX s; q x>. FF F = = :c,XS*V,'-5orE $ E g1: 

=
a. 't 4u\*!v

='= = 
E E - g 5tF .* e i Z 1,:Jo-=5: a>

=;,-=6-= = =aSE.]tr: =z:-.iJ c' :- , '-\ + -::\ v l -:
l^arl

^-'l-.,--N;4Cat-\

\0
I

F
c)

q)

q)

q)

9

I
c)
F
F

F

F

',i z

<rtr

Fr €)

R| I
-l |1L) y.

2

rr ^a
<.:
li g.=
a\v'at. gF
r-t i F
E{ x:\-*a\--
!a
I)\/Yrsi ?3
ltra-.
Aq)a

Fr

/" >F
VF<.a42lr=tE): +EO.cq>.^-

FT -hA
i)--\r.2

-:FFr{ . 26I-
F

\o
F

Fri

c.)

o

s
-

a

oo

t--

E-

N

$

l- cn
CD

t_

() OO

$9--.

^:atl

X-O
o-tri>,!:;l<xx
q)OEtr.
s: o-o
F--O.()^(s

!Q 'J

F

I-
oo

n

.<r

co

ca

6t l- rn
co

c.)

co

A

oo
CD

Irr ca

CD

ta)

c.t
$ v"'

CD

ca

c.l
co

.- (g

o--
?.Yl4)+c
\./ =

H

z.
F

ul
!- \O

ct

-n

l- \O



I

|-;:F
e i9f;gr
U

4

F
r
v

x

o

f
C)

0.)

6
E

Cg

F

cn

6-

Fv.
a)

t-l

E=: ',==!r3
F:s =6-;9l-=o l<:FUd E { l.r 

= = E., u i 
=j,6'"? 

*F-OO
^.-0-qr_c-,eFF =E-,i=S rQ ! = e 3 Fi="i AE39>.X)s F x' ; <'=^----i! 

= 
1E = i I a

=: 
i! F q= 2 = n

I F9: * d\- v4_!s;,; Es'/.=r; ?-95=
=€; F" i i; s

J-A

+= ? s 3 = E tr=;;=a-:F-f'
-Q-Iis=--

:c^'J--!--X!2 * I i 3 y. -- s==,=6?^.
dA*-

= 
-tr;-Eao

; a,= = i - - 
=: F 

= = 
i'= i:';i, 'O v Z ! 1 

^ +z--fl>, 1-Y-E-nii3=--fx=59cr..cui-iit =E a = e 9'-5;:-=;42;
E - - H S v ?A #:E-Id-:-5s-i
=-i=5-t-;uJ - a - - nr )r Ci
-3=l;=1eE = * E I -l =6::kO:cotq=uQ-i r o r 3 - a 

=gtrI - F i = 4 i,-rF:-<()
a I r'/s ; cd -. sS E:--u3 c-:= ;:

Ftr=coItr i=)+/'-)<.-^-F F 
='= 

f :'i F-:
siqJI=;ur
-'J ,9Y I P ->,u ''Io=a=tE;=.

--a , . i, - ._,j -J j
-*.HYiE+-=,=r^F-=2:t- : = c- _ -, t.)
cj==:a.QEcR
= :( 5z .- . = .- q 

-
=/i>i4-s/,m-aq Fif -; f E€
A!EFEE.FFI

IrJ:I Y (JFI_ O E (J

2

.J

F
a

u4,:4 grsZ
-?:====7c2
a;?2,r?==c
1u: 

= = 
i ! r i 1Fr c 3 i n 

A Es f
^-:-u;I-!=

C)

crE

urfotraH N'

..:

T

f
F

-

L

F

F
f

F

=, /. u ,.)
isoftvYi
^..4Ai/.8
++qU)/F*
^<-4v-ts:
a+ss
Fdv!lE 'Y f ,i 'r'-V
FCJA,V
; - rl v

a4 Y. 1
n

YcxoxXscJE:ir!'+Li
F:Hg.1) i Q()il!g-i-,q
!=v
() .1]'
ucoFr- n .?

^J^r=Er-
4., <-, Er(qOuF9E?E,LiaE:v^V!:]-*

I ! 
^ 

-.!^v'Ua"!87
-H-,
J9-

'='! E x
tsa)F
HZ cd -vt

=Fy..1+UUat * + FxF'aU::=Yc.rHr*
=c3qt v<t fl i'.1

; az j6() f.!
H !r)s:i=s:-v9+I

E ira
^u=n*TU

FglS
,. J -\ 

-
,I-^

2^al::F-," 7l,Z
oF:io.s99.X.zG-
v^i"E

-+-Ff*i*
- a :. FdHv*
)4vrah
u*vr

=OCOEZAOA

!)

X

r-t

F

F

F

F

L

F
O

E

f

F

a
l'ri
o

F

:T1

;

E

c)

CJ

E

I

z

,.i

q.)

H
a)

f
6

r
o

CJ

l-
x
5
u
7t

F

E

,: X)S co

Itlz.rAu-o 
=d -

*aq9U'H
= xEiK E H

=4?u,.FE=
FR-^

!CAtr
eq'! s
GUEb<-^\o <)s (g
A-<A- E(,soa)

.FH<=r)--a
E 9 F.FE 2r X\ig 3,j;
-,4-)

=Y s 
=-9Li':D*I c.l "

9-g/rr
.E>x):: 0r;

rrt^-
AJ.vf

rfV:O?E
-FJRa*nrArH:Heaied
!uea
+-rr<vt

= - +>
-vvH
-mk*IY-*H
*-2A, -\,/ Y
G;

=rrEiia(!n

! Fil,I
c.F it9"oo.F3.6

H=-3
-)X E,S;*+F

.iE"H E
-OFI::HFP<,rqXEl-\? Y. -

n

6
F

X

f

(d

O

F
d

F

{
tr
6
F

,.

I-

o-
0)

F
F

F
c)

F

-FXs
=E"is4F>*t
L\w-lb 

= 
5.o

>1 Xd -F J M

trt, o tr{
av_Frncoi4r

-x=x<z
,* d H -.+ = ;, u
p-Jr
- :.- 

^ 
f]-vu*-

VA
OXF{)>'E X >
.*6XF F 5gA ;. !V m" HX 6

v
B\+

s'*Ft€ 9E.=
B-!V

:r!;nA.EgHx u
f

4u-
colq;;'+:-8

ov^Y
=t T i.i
,:q-"q
'=vA

ir^
;-.ad

m

l<-tu-
tsTi-

v * i.-*!
\<*
tsa\wd

=raxEF9A\F!lAn;, ! v
avz ^-

U PU.o!cY!x
uv=
vi

^\F<x(s(Jb<?XHS
f .. * "1
o-n1t'i:;--.-:^{x4r
s;-*F
c.l :.- E e

-z ";4 X:
dA*i-:v+d

6a-*
*BdA
'v a V a,

lroF:5 3g

9

q)

q)

-
a

a,

-

t(
()

a>-

\()

,<

)<

(,

.a()

<)

ta

a.l
a.l



(\l

6t (\

x: ,x*.F:-\<

S e'F H F't,>
:i:EEEfrE.L+t!+!v

gH E E 5 E U

E-*'

xI
-0.- -*l'4.6

.er 
='r. = 

Y
7iJ?.*-
-mu+ts;O!1t.)
a :. 

= 
i :

-'9,
-n'U--v;i-l

fiv-
a4

co

(\ (\ AI f\ 6l

/\Fr*m 
q<'Ja).O

=EHE>i.(J-,t.J:9Xt-5
=HHYAc< A -' ,c tr--{^
--*EF+-A^E
.vfr-A
+,m

- x.* 7,-a 
='a-o < * 6-...:

FzEl--rt
fi9u(Js,r9+!F
6Y=dis.-liUH
I >':1 F..'= v J

=?us;i=trti-_sa4.r"
n-

!/:6i

' J 'J 
- 

a))Ii = E +;F)SI3;.5.2e
- 6 ^li Q
-i'r-E
tr1:x.-.iF
.r g 

- 
.a .* ali F d F +.:

OeQ)V-
I )4 !C >.;
7X;F-:*--
{ 

- : f ;. J.C-IJ12:=
t0-c(cru, ^: + V \F

<-t
i '{ !

i-ro)/€3--.u7:1
)-:4*v
J--+*s

^gFr.C-= >r: co 4)

- A g:aca o
j o I - o.-.1
-+=ts'*F-Jh-

^t-v
_FXAtsHL Z A, i )v v ari3s=3;L.>-=u7
-E-0-Y,. q tr a f, -.u-\-^
^LgTJ'A,T 2 | -. u.r i H r 

= 
XJ-Or-F-=

I> E9H
iEF?EOv*-v\<

i 2 a C e I
- -: ! * -i9=-:EU-,0,3 v I F
- Lrx o- A -
--v:-Ti -ii U E dE 5,J U Q Y

xsxo)ss,is
3 x E.'= 3I;
E f = i 

E,o o U
-= =: 

F = = -i r., a = 
t E.= 7.'

- Z cg d'l crv i,' 6

I . .. iF - : = ;! a -i' ! I c 
=Y-

5 F - ?: -x u F 4>.iXO;=>,9-
- 8-a# = 3s;i
=e 

a E aid - F-s
Fd-J/d'=>- i! ^sd.{t;9s-co!5 i=sF=:v-.695'=

-d:-,-F(g3 r E,s 0q 5;;
=€ 

c, s F ?. E, A P,
-t\f- ;') .r ve._ oV o trI': Tf 

= 
-,i i F- - E-tsu S = P 

=a4 s''=9f !I F n hE 9 ===c-s>91'-ro.r= F i 
= 
Ii D: En)eE=.*i*i

,= rI 
= 

t'S. i ?
= - /r< E _o F VFfr,iJ'VLfgi i ! e.: F f'g IrU>-

=ts E ? i E - I :
= 

o A = 
c); U JJ

i = 
E-a i s 3 =1. I 
= = 

F:s u,:: tr n /, = - = ;- -.,.- ;;lEr/.-t-tuPq)-.c--a Z : (s = F
=;:qo(Y7:ze : 

=- /, - H 
= :t- trPE+qaa$en

gi o i 3 ,- E 
= 

I
^l'rS..?IxOQ-=+J-0985=

--*=gnqr=xu=E:-E"^Z?:ar4E:r = i = EY> *9
= 

il 
= 

3a?E6=
.r 3 e co a-O (J i, O
- 

.r 
^ 

|,

x 7 x F u x.-..j
---nj.sigrE'==== v
. < a a z / 4n,i z 2 i >, 

=aq--4^'lJli-.ii- c', '-r d- f F c.r <,,,
rA n rA ,. J a f

?r:'=v,??-. : e .. Y = a xT :T A
3+ -r7,a:qc,Sr = = 5 !:c g c

5= Eg3 ..
-a:4-ou - u : -x;-s:=-r

ExTE.E==
=-l=?6frtVrrJ-:::.AC
!<ul:h'cY 6 - z tr X cotrc n-9 r g Y,=,Iu i '' = LY'c'!. 

=il4== -i -'
Ot=oJ<:'==irF,-ja=as>6_-:.=x cJ s I 1.r -.r *-i +r,3 i = U-gH
-)i=JJ

=,t = > 9, a 2 U.

=- 
g r € : 3I ;A'zd
J;t^d.F!

-. 
r !J 

': 
.

--scc;jFic-='J-g-F?\e'=rz
==sFir=f=i-o-J<:<iE:
r-r>i*^rE(r:- - !.4 i = = 

c0al=u';,',ut.=AEG l6? ='!:. * .l2Aioi.i5.zF9 - = '' 
= c, I 9iz = = E = =;E = q S Ff - e 35=l;E>,:e3

:S^r-
!

<+va-Y

=E 
= 

e i,€ j L i i
=-=j-;-=3=oYcl s > r -o -oJ^t-U " =.-j 

)s +)s (J (r
ilzi'isrsz:-=';:=!1:4t,7
n,==!.1112=
-=i.ia=aiX;a?a?6?lai cd 

=(.r-=-t-ijtt 
7t

,' .I=a2,:J2.=.<Foa'J4;<2.2.

d
tsFt a c-,-

*
->)s:E-.i-tA

- I *c. z: *E iND
-+r^,EIE';J
E n ??. t'--;/'Jrsx.7
FEoEEH'TNgr s + ,.r=:-6v
E 

=9 
cQ !!=Ul]J

->s i d F*5lo:J
!1Lt!

{!AU,4.ri-9*
^F-r;v-Fe 5 ! Y':
A '{ U

+ J L
C >.€ YiJ.^:tr+gx I s;!o-iCr)=E=5P

F**

+:-ta1x
- su,^-E
sc)-194+ ..' - H

tA-^t
|.{cgfrEe5
oq*FI FOtr-OU
9Fat]J,!2f,3;ci)i z fl'E 6 el

FpZIF=F6 i U ? EafarFg^H=vgs x *5: gr; s * -:! q f ls fr
O " cr:7\ F
E9u-)/-

\gl,rt0JXse u h5 E x5,X i H 7.2
E F; E F HO ..i *-,u-!5bF4\o=xF?tr
cg v :*= I

AV-r*-:
-+/at!.(.cdFxU
v+*u

v ! + *,.. A
'i !

au4f=x,- <: {u ! 4
-/L-m-

xE*
;)(F

5 Y.+

* '15' u

xEo
xco
'a-x

-Fm

= +L
Qen

YU'l

=<J-la !f\
=!-/.A - . +
X t-tS g-:)-,
-aF!sv9I
T*!
OA5!
De,Uz.
*-9V
ObOFts!<xx

-+
F-q*X

X co O-';v^dr 16 r
AHU=
U-^-

IA?t2,;
a^rJ=
V -t)> !v=97
F tw 

- -lA O ;, 
^cc;-:X *

^v'J-J - s .\
F H FI V

<tFl7u-rr)t-lU

.a v a/':)

()

<,

;(

()

;i

il
a)

i>,

ir

l

I

F--
)<

l<)

<)

(,

lni

1,.I (,)

1F-
L_

i

T_
I



(\I

6t

2

(\ (\.1

F
ts0J

oa)
zi,
a. ()

.?X
! tr:-- 4
^. ^' 

ri COZEFQX*&-
.^AUA- H:fr.l F i.:",4
H;.U-vFtsu>-

-rm VJ
d

.?X.+'Y ;
-. a' r) COZEIqXagv

-AVA-'+-di t-. i. i" rA
!;.v-v

-#'-tr,
-)m o=

(5
.

(\ c-l N N a-.1 6l (\ (N

IF

),F
4tA^
t^)')ic(?s

!-:;roi
.^?F.=!d: !3h; c(i l..X -{ t) oY !Z F1v ao D
aq * E 11,(]+--)r/r:<)ia
'-+=u:IUHB.v1l-
rZv!-

i I! -cV -.aa,-

1g:L;
1-i
.,=:r!iX2,s ?.VAA

lrsz=Cl-= u y o-i=:u+i ? ln i
lsTxo
,-qd<t?ri'IF
.v;vv

r ii-f)/.-,-:
:;Ei lr<.: ? 7'=
:^!rF
rLuq{v
r m + ^ +*v*

(J6ts<
J6-

-)>-;r.:I s FX:. = tix:
a u\t:')-1 *YX
::z:<;:c5,0;) airs Q
'CC-!d)a-Fo
: - Q-iJ -
.YJLAl;YsF
:;q{?:Esgvr-+)-.Fr; F e'i
lisxE
\X-iEd X s

-+;'Y9S:c:-^-9
Itrtr;i;' * ^ ;. ;
)s

-ver :iZ:E E

F
(-)

6
F

T

:J

+i

F
>)

f+

s
F

F
F

F
F

x
H

F

x

-
F
F
o
1)

c.)

F

I

h
a,
F
f

F
F

(.)

r

r-.1

F

IJ
F

-r

t-

tr

-
0.)-

()
d

Cd-

!)

Fri

F

|-

n
F

-

F

V

o.
F
r

F

o

(.)

I

I

F
(.)

F
Q

F

c{oo()
H U >,s
iZoFs
--Q.F:E6Uger!r>_!+1!

z F.? R'qcg F'1 y ii9
v 3'< v:l

i'=e
.iAExa,=-(.,E><
tsf! L4UgFPU
= 

>.9 F Yrvv-
E56(JS
3E*FFetr5!-
X9 E 5 g
:vPF)

^^rF!9r*!vt^H+l-c0)<zE.l . 3 x6)s ,-o o Ef!sFtrtq,TOOL
::-,.L-

auYY,Ji-qrruFFTIr=: R a9 6; aJ sX E*^-*a9u: i
q.,X:E!oEs:ftrE-:<o
3 sgr x
-19agvtm4v
A .r i.X-*'rcJ

B VsY--cH I F is i a q5* I7i o
A+6A*

vtsv-
F Sl-i irEE 6

1-Ita,, = v9=EFg1-ZF.lJ

or5o?9
E A V !
iH
rh-aH

=ax!-iii: d[:q * rti-
cQs^99
ix6 Y

-P*
- A S FcgVX:cl

ts nr 
- 

.^2Xtr4tr3Ee E.il
{v^g

q!vB
5iJ5?
F<q-*1J-* KH UXoYE
=-.2u-44!=:-P^r4
EF)1qiQsx
j14i
A2,J*
-!A*!\JV*
?-i*)

"5XEo FX vg;+>
vv9
Hf-.d, v a -t
-=q-r4^Y
-av-Yi 3 g
:i\4Jz
L H E:5

-A;!tvxg-cQE-l
EXE(>_r-<^ts+*
F=tFr h i ;.
- ar lV v
A-P*E1^^
^^v99v6vm
tz!F-ExF
--^i=tsc=fi+u
4._:^_+r
: ;< 9 QAXH>.1 I5F; i Rgv.

-8-XxXxi-R
r-!!vEicror=E
o=zai,
EY<*iidY*orXE:9>V
t2JogFag
F!lH-ll

v,e:88ill_ea9E
E:6S4_H AT i-.1 q*l*^<
v ,r . a +
aO*trc)c, o-t1 v
a--\uA
a al !v F v

^-t*t.iEeH9
Y<-!

n + A .,e 
= I3EF*-*F
i0J-'COsFqsg

.6_+E€-8
-d2l)

F

ts

x

F
(l)

C)

o
)<

a)

d

F
c)

o

+i

F
Frius

XE

7.2

a)
;!'
c)F

vdFg:;i.ev*--
+vHdszO=

l^^mAvu-v
qJ+:v
tsrvPt* rA.+ :

dv\9;FFcgF:(, 9 O.EI ''
i^-'i e
H* H !:Y

S sz6 F.r 9 o\O
- ^, 

rl
ril-:*-e- r:<Fi,Amr_-v*H
'/444^

= =;. dtr
*arFBF

X I ?.X HU ".X'il Ev^y

= (., -.e >- ?-l-- -wH:

: -..': <
= :4, 

='H X) .' -\o (J,!: r
- F- i5-v

_)tXxI
.-Fv:J,i*-+rJ
F:l-r -. *4'.V^,!-
ZaZtr
hfr s F I
;.F,'.i\O ?
?i+Piii >'l Y --v6U-a
Vt-^'ri6

i, 6 u uIiszzA 
^ - ar Fiv': Fs

H-!i .--
aqvts^,r)-)r-e : -'Jl 6
", 1<1tY
=3-Er.r4aFi
+ .r * *  r.'LHg9><.,D=
F E9 3 H
)' ti - ". )<F9Yx9x9oH;SXEE

-i-c!2
-,,5 Uu I*s9 c6,: * 5 trEE 6 -I sq)6J-
l<-tAts

; C) 4r)!s5=+^
<rF9
F*r{
:1 rl,) ! Fulv-FLA'g
v 

- 
v 

":zu=tg
>u=F
=X - g

ox-au<<:r<*4)7=
*-I

F+fn;19iqt-- : F. arJ)t4
::{r(j

.= v (.) Q-
ts E EA F,4:Ev y

+--*--F + * : al
=z=:z\/tuzhitrcso

9:iAA:
F v ,Q 4J i'
v-tiY

UX:Y7
X * F- t
*.E F > f* /A s ! -f
-Al^u
=Y - = -rv-[*c0uzfioa-rEgF
-J!n)-5=O=ui o-=; ?:di=u(J m z *
V--Fts
tVF-u

--o-'FE::xF4::" 91 F!C^"
9F9i
d i. 

^ 
!v 

-;:V:F;C;*??E E .: YZi(vr<
-'!'uSxcct4,ttJ7.=

,!g"sdo4.tr.=9F +'F',i Ia.l.7,eI.u=-v
);-v-

0, Oq I
AX.U

--EA-iskEl9^Lc{ aJ F:i.i
,1 E ".H q
\J H 59 X*!+

.=l-
..lVV
- 1! E Fa'J-,ts

3F; (J
cq tl)s >-o
rv^^v2tyF,:e o u =YF:< >,8 -

FSe
GJdCJ-;--.te,7"XXo

g +>,
6ol

vr-

z=-
v2"

9c'>---'/-v!!{^
d\FU*
a.-/-
R*-i,Jx * o-x

H-F
.F-*

^ 
,. iEd,l"

-9'/-'-
FV_- t ,:)

.a -A U ...
z>==
9qdF

'Ers - a-
6:

i ?. >,t.
- ,r *.J
a.-+,

J ., a
m v -

r, { r -'v-a
. V\/
AJ

a,Tz,-
AF-:

-i*JQ 1D -zeF-=-'\Y ;. - 
q

..5mC-
=/1 =-^-v-{:i!cJ
+Ul-ET*-
A!..HV+

: isBF'y-
vi..X
F,t)F---' + .;. *ts*'u-
a , ,. 4

=.'.X=2S;i-
O - +--
F F=Z

r- €

(\

I

i

I

rJ

()

-
t1.:
(l
(,)
(.)

,l

: (',
a\
al

()

(J

i<

<)

<)

:r

(,

at

Itr-

1.4

trt-

L

L



ra ro
rc
F--

a.l c.l a-l

Q-<
rXV'/rnEo.,,:

^.^oan,'=t-,4::<
-!(JEHO; s)s +6 

='i r 5 j orA
f-:i-=!r'v-aO!r V

O-F

r-l/-nEPxE
>Y?45VF-!OEXO
d 5,s *,6 

=j r.5 ! OrX
-arts!6-I Y ts ^ +

liF(.)vO
CIlf Y

.+ Lr\o Pg.or F l-'1 q
Zu4ae3j I aF 

=
,iJs fl o F!tf_ : q

A-O'Xv:

t\ a.l 6l a.l 6t (\ t\ (\ l/|t

d
E

F
OJ

=-,
.)F
64.
itr

Aa
=rts

FOot:

zt

XO

FZ
L.U
'Ji
FF

vsz
rkN+

-4

-c)
-c!
=9

=6',X s
'l "i

Fpl
\F=

Ec>.s
tr'v
o0)iEo

qrvv
H A H *
lEFanr Q) Y:,<avIZ^F
Urv-i ts ! -i<eo

l)

-
AUF !l o)sq:c(J

.:Ar!Y,X FIJr ts
. v v

tr,- F i'<J4d:--iu;:-,S
T^'2C
o;Li^
E 5 xS;
dJ C! -r :J- i/
^ 

! * 
-

^2,:Yc/,X 4.r; x
,a >.: F x
H^A
* * .. v 4
alv)-

2-=
:.FXJFAgFY,+ o-F F
-F!Y6-r_.>,;
t-A:. v d
4 >,2 x coE o-s s o
YFF{FJ
-u(JF-
-.ialvc0q-^-s v cr,x
*-F
d v tVx;iuoF; X t\o
=:;l(j 

>,
t-*

-^V!S +a\ r FrOF9* V;:HaF-:a',rlAJQL
-J:i d - d+ ar oe I:cr

O c(15qr Y
H*<!'l r x i, 34fr!
F.. U; -AXcir-,rf
L-;te)
6=Y-cd y x2,-
---!o

->=
- ! + 4
-aEfuisooi--gd;-*99
:- + a) 6 A
ArA :J--
^v(UAA* ar i v vu x *\o\o

) 

-l0)-!Y66Ar|.T.i-'_
-V*FF

'-ii4

6:-d:-:^:
zE

=Y=
;xo
?z!
FIX
,? H-g
':;ixt=x;

c0A6

UX ?
-<g- T*

(.)r- (g E
:ti g-s
,'t.n,x cg
U-\vd
:t 0J *{

. 

^ 
H: 'A'-:1

!vJ:9:X
**9ts

L- (' -)5^FX
-)E 5:v3-i
P :c o-,Xv x tr.x!u;- -4'co^:
ItsHAF aOC,r-irL'<:wx'tE,UH
'AJ:ltr:. : v H:

sv^
l-X

i94=
r A ._
r X tt rt\) ;, :-H;3

</ i\ )i
-!ts.:<*Frn >. ;:
tst-].':F

eeEP
2!*,:
v v

f- V'Tr Y

mE(Jrx
+!

99usar(FHqs?
!Rvf

FOq
9-rvr<AJFs o\o ohan

a):: (J,x
x Frr x-
-/*Ltl-s + Fz::EEsUE=T

i+!/
,HFF

9X=-)YT
ov-icSiF

Lr< ^ :. s

E5&. L, +l-
iFFU-

tts5qE>:4t.6e->-:0, a)d E-\o e
?,hE I
A 

^ 
J :iUEi:OXEF0.)-

coo-
E
+ ! ts A
(J._ ca tr,:
=/EdJzF=.<I EiaF te g- i -X .: O H
, Ail*c.ru*:v*iE9cd+
EYU!t
aJ-:._
E E t,g;

YPH=^-
--F9S::F tr 8 F(tr+J

{)r^A-v*EF
)SorXO
sur^.j;l=Fx{ts )( (.r - rr>,v:: t6^tx

c€ !: ai E
=-;L-r!!vIa, - o QoF 

'UE 
>

xFsS
'AF--z_rA{ - /. to-= g r
CgLV.JO
sa;'v<)irl
ct)s-L
F9s9* - < +
u)w{(Jqr-U!E
AH;XY-qF i-FiPxD
ct.n4-F;-t *i>

**
F:ll-i*--v:-E Xt+v*
='.:Z-:H*:d
AHV:

!'v-

Ftr:IF a* 7
V-!
^-;T
^ 

.r - F

- V v At
mvts" m +

+-F
, A ^,:qq:
A*V! M A
*-+m

v * 
-B -.gC* EE> .x'=:sY=

a).L84
F ). -*vY\!

E H P 5-O
!7.=L-rx v J : fr
-^^!9
l-^'--*! i. !2X^U

I () ts
+EBt:r-

=EiEBi=9u=
=>uzaa=IiF
(U-?q9
rsq-!AIA- Ir
*t

55 O + n
tY---* - * =.:=E!

lJ:q=ASR<

"-.- E > 
=-/Am.Xv 9m-

E s'u g 3
,o o.r.o A -
F E{F )\o

<c)

>'--9... r
iFc<

!F:
() >r ':)

'yQ6
F >.s

-o >

YCJU
ATF

Z o>i

E';

=l

X\i

>v:o !1
;UAF
-
caU>'()

.a .,

'He
\oe

:-- F
v(J

al_ (!

'r: E

VY

96

gc(

TE
E >,F

e 4Y
4O

TFVl-,: r-b': ?\oxy
r\o
-;i;

o:o

-7,ti6u^

-Ya
^l -

:{F'9,

:.-o
+-:l

{2i
o,;

4d's

9.*

UA
ao o.-F(.)X

i4
<xo
F-X 5

Z.E(ruu
au+-7,t
-:l

-d!
m - \

-r -,o a'o..u0^
!+A

4 )

= F E'=
J d.\ A

a'-'r: i'=
.. - = >'SG;:ea)-
^VF--svZ F(Sa.JcQ
:trxF!F/;Y
Qifuv-E a)

:strJ-d
Mmr9

.t!-
m*vg^-=su.9. o E 11 :f;!Euay

: s i'q r)ra,A {A
*dAVV

!Ya
l-Xm),.

.-: ax 2.))*Y-
F L X 

^'---:r .r i v );

=x-r::tr--^'-;^
- Y s: =r.! x * B
|-<its
?"isi,rP

FqF*-;v 6 Er + *.J:H*fr

O-t: -{:x{JE14!4
! /, 

^ 
,)*! vv

: >- ! Er;,
--rA9-A

*d^i)r!J9-vO;8tr(.)e3E(ca
! L : 

^t z :. : YFdv-F: d;;: U*=a
O .. < 4J --
, S = o-)s

\F; A V _ +4^'U
IO\FPfY

--rtA-i aF-^
F-rrYrr

: U'7, u it
ZFi-F
Q, 

^ 
:, - ^F V >.tr V

a
-

a
2.
(,

F

6t rt r+ ln

(U

\J
(U
fr

ii
t-

ft

()

t-

t)
tr

.d

(3

a)

ir

|l)

;n

!r

.Z(,

I
t

!
(

F



2.3. Kypcoeofi npoercr

[e,rrrcl KypcoBoro npoeKTa rB:rqercr npuo6pereune cryAeHTaM14 HatsbrKOB no
npaKltiqecKoMy lpL{MeHeHH}o 'reoperuLrecKr4x 3nauufr,, nonyqeHHbrx np!{ u:ylreHuH Kypca
<IlpoexrHpoBauue cBapHLIX KoHcrpyKuuit>. lnx Bbrnor'rHeHHq KypcoBor-o ilpoeKra cr')reHraNl
BbrAaK)Tcq HH/lHBI4AyaJIbHbre 3al.aHvq,. B Koropbrx rrpeAJrafaercr pa:pa6ola ls cBapH\ r()

KoHcrpyKulrrc c npr.rMeHeHueM pauuoHaJlbHbrx cnocoOoe cBapKrz H c ylreronr lpeSonaHuir
TexHoJ'IofHr{HocrH. B rcypconoM rrpoeKTe paccMaTpHBarcTcr cneAyroIrlHe Bonpocbr:

I O6uras L{acrb (onncauue cnapuofi KoHcrpyKrIHr4. ee HalHaLreHHe. ycJloBr4r pa6o'rrr).
2 Btr6op Marepuana nlu rr3roroBreHnr KoHcrpyKunu (c yueror,r rpe6onaHuii no

o6ecneqeH H K) crHId)KeH Hr MarepuarloeM Kocrtl u:ae,'rnl) ;

3 Pacqe'rHat qacrL, (nx:rrcuaer pacqer ocHoBHbrx cocraBHbrx y3JroB n cBapHblx
coeAuHeHHil. npoeeprcy yc'rofiur.reocru u r.l.)

4 TexHo:rorr4qecKan qacrb (onlrctrearcrcq cnoco6[,r 3aforoBKn Aera,reli. rrpouecc cSopru
r.{ cBapK}r. npr4Bollrrcr rexHoJtorrrLrecxr,re [apaMerpbr pexr4Ma cBapKh. rpe6l,evoe
o6opyloeaHne)

5 Konrpo,rb KaqecrBa
6 C)xpaua'rpyra
Kypcoeofi npoeKr Bbrno,rH.serc.s e o6reMe 3.5 - 4;rncroe fopvara A1 rpa{uuecxor.i

qacln c pacqerHO-noqcHr.rrensuoii :anncrcofi (25-30 .rucroe).
Ha errno,rHeHHe KypcoBoro rrpoeKra o'rtsoAn't'cq 40 qacoB.

llpranrepuafl reMarrlKa KypcoBbrx rrpoer(roB (pa6or) npeAcraBneFra B rphno)KeHHH
xpaHr4rc.s Ha rcarfeape.

flepeueur 3TanoB BbIIIoJIHeHr4q KypcoBofo npoeKTa u Konr4lrecrBo MHHHMiLlbFrbrx r,r

MaKcrrMaJ'Ibuux 6a,r:roB lprz BeAeH e ra6,r H ue.

Nu Srar esrnorHer{uq Muuuuynr Maxcn Hr.,'l.r

TeoperuuecKHe HccJreAo BaHrl.q npo6,revsr, r roclaHo BKa 3aAalr H 9 1,5

) IlpaxruuecKHe Hccner,oBaHlrt L) 15

J Pa:pa6orxa peKoMeHAa gui,t tt npeg,rox<eH n fi c) 15

+ I lpoercrrapoBaH He, parpa6orxa 3cKr43oB. qeprerxei.t 6 l0
5 Ot|lopnr,reuHe trorcHHrelsHoil 3arrHcxr.r 3 )

I4roro 3a BbrnoJrHeHr.re KypcoBofo npoeKTa 36 60
3aurura KypcoBoro npoeKla l5 40

I4r'oroeaq orreHKa

Y .[OBJICTBODHTEI bHO HeyaOs-rreleoDureJI br I o



3. OEI'A3OBATEJIbHbI E TEXHOJTIO f 14 U

flpu u3yqeHI4LI A14cIrIrnr'rI4HbI LlcrroJlb3yercr N{oilynb}ro-peiirHuroeaq chcreMa orreHKu
sHaHHfi cryAeH'roB. flpnnleHenr.Ie rlHHoBarluorrHbrx tfopu H MeroIoB rrpoBe.qeHnl ::aHlruil npn
r{3yr1g*rrr pa3nt4LrHbrx reM Kypca [percraBneuo e ra6,'rHue.

4. OIIEHOqHbIE CPEACTB A AJIfl TEKYUIEfr, NPOTUE}ITYTOIIHON LI
rrToroBotz nrrrcTAIIr,I u CTyAEHTOB

Oqesoquue cpeAcrBa KoHTponq guaHr.rfi cryAeHToB BXoA.rrr B cocraB yue6Ho-
Mero,{uqecKoro KoMrIJIeKca Ar.rcrlunnr4Hbr a xpaHqrcr Ha xaQe4pe. OqeHouutre cpe.4crBa no
AlrcutznnHHe <flpoexrupoBaHHe cBapHbrx KoHcrpyr(uH fi > sKnro.]a]or :

J\!
nlrl'

Blrg oqeuoqHbrx cpeAcrB Ko,ruqecrso
KOMTI,'IEKTOB

Bonpocrr K 3K3aMeH\, I

2 Tecroesre 3a1aHvs Anr npoBeAeuur pefiruHr-KoHrpoJrt i+
J llepe,reul reM KypcoBbrx npoeKroB I

4 El.r,rellt K 3K3aMeH\ I

5 METOAI{KA II KPI4TEPI{I4 OIIEHKI4 KOMTIETEHIII4IT CTYAEHTOB

5.I YponHll cQopuupoBaHHocrlt rconrnereuqufi

"\1
n/n

tDopnra npoBeAeHHs

3aHqTt,|q
BUA ayAnropHsrx laHqruii Bcero .racoe

JIercuuu flparcruvecrue
3aHqTU9

Jla6oparopHsre
3aHqTt|q

TpaauunoHusre np.p. J\l Is I 2
2 Mylurnvelua Tevur: l- l9 i8
3 C ucnolu:onaHueu 38M tlp.p. ]lq 2,3,4 8
4 Pacqernue tlp.p. NsNe 2-6 lo

14TOI-O 64

J\n

nlt

Yponuu
cSopnruponaHHocrrr

KOMIIETEHUUH

Co4epxareJrbHoe orrucaHrre

ypoBHq
Pery,rsrarsr o6yuenur

tIK-21 - yMeHHe npllMeHqrb craHAaprHbre Meronbr pacqera npu npoeKrr{poBaHun 4era,refi u
y3noB u 3Ae:ruii vaurusocrpoeHrzs

I Iloporoeuril ypoBeHb

3Haer ocHoBHbre craHAaprHbre
MeToAbr pacqeTa npH
rrpoeKrr4poBaHilv nera,ref v
y3noB u:Ae:ruli
MalIIHHOCTpOeHT.Ig

Cnoco6eu paccqr4rarr,
pa3nHrIHbte Tr4rIbI cBapHbrx
ruBoB r.r coeArlHeHufi sa
rrporrHocTb rro AonycKaeMbrM
Hanpt)(eHHqN4 u
npenenbHoMy cocTosHt4 ro

2 ilpo4nuuyrlril yponeHr

3Haer ocHoBHbre craHAaprHbre v
qHcneHHbre MeToAbt pacqeTa npH
npoeKTr.rpoBaHz'v 4era,reli v
y3noB n:4e,ruli
MaruHHoc'rpoeHHr{

Cnoco6eH co3AaBarb r,l

paccqHTbtBaTb MoAeIH Aera,reil
c npHMeHeHHeM cTaHAapTHbtX H

Lll.lc,leHH blx MeToAoB pacLteTa



I!
r/r

Yponuu
cSopuuponaHHocrr{

KOMItETEHUIIII

Co4epxarelbHoe orrncaHrre

ypoBHq
Pe.ty,rura rr,r o6y.IeHurr

3 Bsrcor<uil ypoBeHb

Ynaeuue co3AaBarb 3D-
MOAeJI14 NTalllHHOCTpOLITenbHbTX

xoucrpyxqni.t c HcnoJ'rb3o-

BaHHeM MHHV MaJ'IbHOfO

KOJrr4qecTBa opHrHHarlbt{brx
MONCNCfr KOMIIOHCHTOB

Cnoco6eu Hcrro,'rb:oBa'rb
tIHC.fleHHbte MeTOAbI pitcLIeTa

c npHMeHeHHeM npofpaMN,r-

MMHbrx KoMIIT'IeKcoe. Cltto-

co6eH aFrFrarlr.{'lHpotsa |1,

rtpnrrHHbr c6os
I]l]olpaMN,l I tofo KOMn,ret(ca

IIK-22 cnocobuocrr ilpl4Hl4Marb yqacrr.re n pa6orax no pacqery 14 npoeKrupoBaHr.{ro

,lerarlefr A )'3noB MarrIHHocrpor4TenbHb]x rcouclpyrcuuii B coo't'Bet'cr'tsrlH c rexHHrrecKn},ut
3AAAHH'MH I4 I4CNONb30BAHHEM CTAHAAPTHbIX CPCNCTB ABI'ON{ATH3AUHH IIPOCK'I IlDOI]ATIH'l

4 lloporoeurfi ypoBeHb

3uaer coAep)r(aHne r.r

rpe6onaHnr rc cocraBreHHlo
TexHHqecKOfo 3aAaHV',, Ha

IIpOeKTHpOBaHHe ceapHor,i

KOHCTPYKIII{I,I

Cnoco6eu coc l LuJrl l r,

TCXHHLICCKOC 3AIATiHC HA

npocKTHp()tsalrHc crl;-rprroii

KOHcrpyKIHH

5 flpoaeuuyrsrfi ypoaeus

3uaer craHAaprHbte
cpeAcTBa [poer(THpoBaHue, v
pacr{eTa MalxHHocTpot{TenbHbrx
xoucrpyrcqnfr

Croco6eH cnpoeKTHp0-

BaTb H paccqnTaTb

Ma[I14HOCrpOHTenbHyrO KOrr-

crpyKuHrc B cooTBe'fcrBr,rr{ c

r-ex H r.IqecKHM H 3aAat.r Hfl NI tl

o Burcor.ttrii ypoBeHb

3uaer c'far-rAaprHbre

cpeAcTBa rrpoeKTHpoBaHufl
MarrrH Hoc't'poHTenbH btx
rcoucrpyrcqnr.i. cotspeMeHHbre

npo|paMMHbre KoM I]reKcbr

Cnoco6eH crrpoeF('rHpo-
BaTb H paccqh'r'it'l r,

Matlrr.rHOcTpoHTeitbtry[o K()Fr-

cTpyKqnrc B cooTBe'tcTBr4r4 c

TexHuqecKr,rMH 3aAaHVtlMU tl
HCnOrrb.toBaHneNl craHIlap-
'rHbrx cPeAcre tltsToNra-
.I Ij3AUVV N DOCKTh DO BAHV'I

IIK-23 cnoco6Hocrr, pa:pa6arblBarb pa6ouyro npoeKrHyru H rexHfiqecKyrc 
^loKyN,reH'r'auHro.orfopv:rrrl 3aKoHqeHHbte npoeKTHo-KoHcrpyKropcKHe pa6oru c tpoeepxitri coo t'uc'rc'f Bt.re

parpa6arltBaeMblX trpoeKToB H TexH14trecxofi AoKyMeH rat1h14 craHAap raM. TexHHrrecKnNt
ycnoBr.I'M r.r ApyfnM HopMaTHBHbrM AOKyMeHTaM

1 lloporonurfi ypoBeHb
3uaer conep)r{aHr4e r{ (bopMbr

npoexruofr rd rexHHqecKoi4

noKyMeHrarlur.t

Cnoco6eu coc r aBH lr,
pa6o.ryrc AoKyMeHraUHro
npoeKTHpoBaHVe, CnapHoli
KOHCTPVKTI14II

B llpo.te nuyrsr fi yponeHr

3saer coBpeMeHHbre MeroAbr
pa3pa6orKlt rexsuqecrcoil
AOKyMeHraUr{n Anfl
rrpoeKTr.rpoBaHnq. 14 Hcrrolb3yeT
THIIA e caoefi pa6ore

Cnoco6eH coclaBH l b

npoeKTHyro H rexHHrrccKVr{)

/loKyMeHraufito [poeK r n-
poBaHr.r.q cBapnoi.r KOHct -

pyKrlhh r.i rrpoBepr{'f r,

OooTBel'cTBHe IlpoeKToB tl
TexHr.i LrecKclli goxynrett'rarlH t{
-fHfIA.



J\b

r/I|

Yponnlr
cQopnrnponaHHocrrl

KOMIIeTeHrIUU

Cogepxarer'IbHoe oI ucaHue

ypoBHq
Pe:vrru larur o6v.rerr u u

9 Butconr.rfi ypoBeHb

3uaer coBpeMeHHbre Me'rollbr
pa3pa6o'r'Krr pa6ouefr v.

rexHn.lecxOH AoKyMeHTaTIHH

.qnr npoeKTupoBaHlaA. 3Haer
coAep)r(aHHe L4 tpe6oaaHul
ocHoBHbrx THIIA ro
npoeKTHpoBaHHro CBapHblx
xoHcrpyrqnil

C""c,@
o(ropl,rnrs 'laKoHqeHlrbre

npoeK-r'Ho- KoHCI'pyKTOpc KHe

pa6otut c ltp()l;cpr{()i.i

coorBerc'f BHr pa3pa6Ll-

T'brBaeMbrx llpoeK't'oB A

TexHr.rqecKoil ror(yN,relrrauH H

u TH|IA

5.2 Meloauxa oueHKu ruaulrfi, ymeuuii rr HABr,rKoB cr.yAeHToB

Pe rt'.rsrarsl o6t qeHns Oueuo.rHsre cpeJc'r Ba
tIK-21 - yMeHHe [pI,IMeHtrb craHAaprHbre MeroAbr pacqera npn rrpoeKrHpoBaHHr.r ,fe'ra'rrei.i

H y3noB vzneruil MarrruHocrpoeHr4s

Cnoco6eH paccqHTarb pa3nHqHbre rHnbt cBapHbrx
rriBoB H coeAuueurfi Ha npotrHoc'fb no AonycKaeMbtM
Hanpfl)(eHHqM 14 npenenbHoMy cocTott-tHro

Bonpocur K 3KlaMeHy

Bonpocsr K onpocy Ha,teKuhn

Bonpocur K 3aulHTe rIpaKTr.{qecKux paSor

Cnoco6err co3AaBarb 14 paccqHTblBarb MoAenH

.qeTaneH c npHr\,reHeHHeM cTaHAapTHbrx t4 LtHcneHHbtx

NreTorqoB pacqe-fa

Bonpocur K 3K3aN,reHv

Bonpocur K ofrpocy Ha JreKuHH

Bonpocur K 3auluTe rrpaK'rHLrecKn x pa6o'r

Clnoco6eH HcrroJtb:loBa'rb qHcjreHHbte MeroAbr
paclrera c npHMeHeHLreM [porpaMMHbrx
KoMnJ'IeKcoB. Cnoco6eH aHarttl3t4poBarb
npHqHHbr c6ol nporpaMMHofo KoMIIJ'IeKCa

Bonpocur K sK3aMeH)'

Bonpocr,r K onpocy Ha ,qeKunH

Bonpocur K 3auHle npaKruqecKHx pa6o-r

nK-22 cnoco6Hocrb rIpHHr4Marb yqacrue n pa6orax no pacqery H npoeK'r'hpoBaHuru
,Ier0,rei H v3,rloB MaIUHHOcrpoI4TeJIbFrbrx KoncrpyxUuil s coorBe'r'crBnH c rexFrHqecKHN{H
'la.qaHHqMI'I u 14cnor'Ib3oBaHHeM craHAaprHblx cpeAcrts aBToMaTL{:laIIHH npoeK'fIzpoBaHHtt

Cnoco6en cocraBuTb rexHuqecKoe'JaAaHHe
Ha npoeKrzpoBaHHe cnapuoil KoHcrpyKUr.ru

Bonpocrr K sK3aN,reHy

Bonpocur K onpocy Ha r'leKuhr.r

Bonpocur K'tarulrre npaKTHLrecKnx pa6o-r

Cnoco6eu ctrpoeKTupoBarb H paccLrr4rarb
\,laruuHOcrpor.lTenbHyro KoHcrpyr(uuio B

COOTBCTC'I'BHH C TEXHHqCCKI4MI,I 3ANAH14'MH

Bonpocsr K 3K3ar\,reHy

Bonpocur K onpocy Ha JreKuHH

Bortpocrr K 3aulHTe npaKTnqecKrr pa5or

Croco6eu cnpoeKTr.rpoBarb H paccqHrarb
Maur4 HocTpoUrenbHyrc KoHCTpyKUurO B

cooTBeTcl'BHtr C TeXHI4qeCKHMt4 3Anatll.1lflMt4 u
r4crroJrb3oBaHueM cTaHIapTHblx cpeAcTB
aBTOMaTH:laqu u npoeKTttpoBaH Ht

Bonpocur K sK3aMeHy

Bonpocsr K onpocy Ha reKqrH
Bonpocrr K 3aurzTe rIpaKTuqecKzx pa6clr

IIK-23 cnoco6uocrt pa:pa6artrnars pa6ouyro rrpoeKrHyrc Lt

.qoKyMeHrarlr.rrc. oQopM.r111-b 3aKoHLreHHbte npoeKrHo-KoHcrpy]ilopcKHe pa6orsr
coorBercrBHr pa:pa6arsrBaeMbrx rpoeKToR u lexuuqecxoil /loKyMeHraur.rH
TexH14rrecKHM ycnoBLtqM Li ApyfuM HopMaTtrBHbrM AOKyMeHTaM

'fexH t{rtecK),to
c rrpoaepmorl
c1 aFr/IapTa\ll.

Cnoco6en cocraBurb pa6ouyro
AoKyMeHrauhro Anq npoer(Tr{poBaH[fl CeapHol.r
KOHCTPYKUHH

Bonpocur K lK3aMeHy

Bonpocsr K onpocy Ha J.reKuHH

Clnoco6eH cocraBurb rrpoeKrHyru v
rexHHqecKyro AoKyMeHTaTIHK) rrpoeKTHpoBaHvfl,
ceapHofi KoHc't'pyKrlHH H rrpoBephrb
coolBeTclBue rrpoeKToB r.{ l'exHHqecrcofi
AoKyMeHrauuu THllA.

Bonpocur K 3K3aMeHy

Bonpocrr K orrpocy Ha,reKun14



Pe:vrrlarsr o6vqenrlq OrreHoq rrr,re cpeAcl'Ba
Cnoco6eu pa:pa6orarb v orfopunrr

3AKOHLICHHbIC npoeKTHo-KoHcrpyK'f opcKrre
pa6olrr c nponepxofi coorBercrBufl parpa6a-
TbrBaeMbtx [poeKToB u rexHnqecroi.r
JIoKyMeHTa rrL,fi4 t4 THnA

5.3 KplrrepHH oueHKrr rrpaKl'uqecKrrx pa6or
OueHxa npaKTr.rqecrcoii pa6oru npoBoAHrcr no cneAyrcrrir4 M Kpr4repHrM :

1. Brtno:rueHue pa6orrt - 1 6er,'r.rr, CryleHlroJ'r)r(eH caMoc'r'orre!'rbHo Bbrno-irHlii'b lalaHHe
no npaKTHLrecxoil pa6ore.

2. Ilpelcrae:reHue orqera - I 6aln. CryleHr Ao,'rlr(eH caMocrorre,rblro o(bopN,rrirb orrrL.r'
B coolBelclBrrlr c rpe6ooauuqMr.r Met'o/lr4LrecKHX yrca:aHntr.

3. Oreertt Ha Bo[pocbr rlo 3auruTe [paKrulrecrcofr pa6orrr - 1 6zr,rl. C]ryAeur Ao-fixen
naTb IIpaBI4,'IbHble 14 ncqepnblBalOUIHe OTBeTbl Ha BCe BOnpOCbl. KO,luqeCreo BOnpOCOB

- He 6olee flqru.

5.4 Kpurepllu oueHmu onpoca Ha !,reKuur.t.
Onpoc Ha JreKqHH rrpoBoAHTc.s B rrHcbMeHHofi droprrre. Cryleuly Bbrraercr i{eBq.r'b

BonpocoB. B re.reHuu 30 unHyr oH AoJr)r(eH rarb nucbMeHHbre o'lBerbr ua ?TLr Borrpocbr.
KaxtAurfi npaBHJrrbHbrfi o'rner oueHHBaercq orlHHM 6eu,rov.

5.5 Kplrrepuu orIeHKu )K3AMeHa
?xsaN,reu npoBoAlzrct B rrHcbMeHHori $opue. Cryaeury tsbtAaercr rpH Borrpoca. B

TeqeHI4H 60 rvrunyr oH ilo;tlr{eH noltoroBnTbct 14 Aarb ycrHble orBerbt Ha )TV Borrpocbr.

5.6 Kpnr epurr oueHxrr r(ypcoBoro flpoerila pa6orsr
3autula KypcoBoro rIpoeKTa rrpoucxoAuT n yclnoii Qopue. Cry.leHry 3ar:raK)'r'ct

qerblpe Borlpoca. Kax<Artir npaBnnbHbri.r orse'r oUeHh Baercq 10 6a,uavH. Oc'la,rtusre 5a-n,ru tr.r

xypcoeoir rrpoeKT Br,rcraBirr{rorcr B coorBercrBtiu c ra6:rnueir n.2.3.

6 METOAI4TIECKI4E PEKOMEHAAUI{I4 I]O OP|AHI43AUI,{I4 r4
BbITIO"TIHEHI4 tO CAMOCTOqTEIL,HOTZ PASOTbI CTYNEHTOB TIO YTI EEHOi4
A14CUI4tITI4HE

CaNlocroq'reJlbHas pa6ora cryAeHroB (CPC) HanpaBneHa Ha 3axperrJ'lcHr.{e H vrrv6lerrue
ocBoeHl4q yue6uoro Marepuala, pa3BHTHe rtpaK'r'HqecKHX vMeHr.{fi. CPC BKr'tK)qaer cne;1)'ruutfic
Br..r/lbr caMocroqrerbHofi pa6orrr cryAeHToB:

. noAfo'toBKa K neKr{tltM. Crylenl Ao,'I}t(eH npoqecrb KoHc[er(T ttpeltr:_l]ulen
reKuHH H IIolfoToBI'rrb BonpocbI, KoropL,Ie cJleAyer 3alarb npenoAaBareJtK).

. IIoAroroBKa K olrpocy Ha neKrrnH. CryleHr Aon)KeH trpoqecrb r(oFrcneKT ,rerqnr.i.
IIpeAIUecrBoBal]ultx nocJre.qHeMy onpocy H noAfoToBtrrb o'fBe'fbr Ha Bo:lMo)nHbre Boilpocbr.

. noAforoBKa rc la6opaTopHbII\'t 3aHrrr4rM. CryleH'r AoJllKeH o3HaKoN,|fir'bcrr c
MerorHr{ecKLIMI'1 yKa3aHpttMu I( [pencrorurefi ,ra6oparopHofi pa6ore H noAfot'or]tlrb Borrpocbl.
KOTOpbre cneAyeT 3a.qaTb npenoAaBaTeJrro.

. Ilo.4foroBKa x flKY. Clyleur /lonlr{eH rpolrecrb KoHcneKT :rexqHr,i.
npeAllecrBoBauuIux rrocneAHeMy llKY r.i noAfo'roBr4Tb orBerbr Ha Bo3Mo]r(Hbre Bonpocbr.

1 llo.AforoBKa K 3aqery. Cryleur AonxeH noAlo'roBurb orBerbr Ha Bce Bonpocbr K

3aqery.
flepeueHl KoHTponbHbrx BorlpocoB ]r :laAaHwit Als caMoclorre,rrrHoi.r pa6o'ru c'fyreHrots

IrpHBereH B rrpunolKeHr4v t4 xpaHhrcq Ha xa{,reape.

flrx CPC peKoMeHnyercr Hcnorb3oBarb ucrorrHuKr4. npHBeAeHubre e n. 7.

Bonpocur K 3K'laMeHy

Bonpocur K onpocy Ha ireKuhH



Anrop. Ha3BaHHe, Mecro v3,'aHlafl, r43AarerbcrBo. roA
v31aHur- yue6uoil nHreparypbr

Hurco,'raen, f.A. Ceapulre KoHcrpyKuuu. Pacqer u
npoeKrnpoBaHHe / I-.A. FlrKo:raes, B.A. BnuoKypoB-
M.: MarunHocrpoeHr.te. 1990. - 448 c.

Huxo,raeu, f.A. Ceaputre KoHcrpyKul.ru. TexHo,rorul
H3 f OTO BJ'I eH H t. M eX aH H 3aUH9.. aBTOM a'Ilt :l A\h fl U

KoHrponb KaqecrBa: yue6. noco6rze/f.A. Hurcoraee.
C.A. KypxraH. B.A. Buuorcypon. - M.: Bsrcru. urrc.

1983.- 344 c .

lonyuteuo MuHnc-
Tepc'tBoM Bbrcue|o c

cp-cileu. o6pa:oaaHrzl
CCICP B Kaqect'Be

yue6. noco6Hq .r,Jtt

cryAeH'foB tsy3oB.

o6yu-cr no
cneuuaJ'IbHoct'H
< l'exno,rornq cBapo-
LIHOf O II PO IT3BO,qCTBA)

Mera,rluqecKue KoHcrpyKrlur.r. B 3r. T. 1. Slenreurrr
cril'rbHbrx KoHcrpyKur.ti: yue6. noco6ue Arr crpouT.
By3oB / floa o6ru. pel. B.B. I-opeea - M.: Bsrcuja.s ulrc..
1997. - 527 c.

Maugpuxon, A. fI. flpunaepu pacqera Merar'rJru qecKrlx
t(oHcrpyKrruit: yue6. noco6ue/A.fl. MauapuKoB. - M.:
Crpoiin:lar" I 991 .-430 c"

Bnuorcypon, B.A. CeapHtre KoHcrpyKrlHu. Mexaunra
pa3pyrreHr4r H Kpurepuu pa6orocnoco6Hocrul B.A.
BuHoxypoe, C.A. Kyprcr.ru, f.A. HHxonaeB; noA peA.
E.E. flaroua - M.: Maul.rHocrpoeHue. 1996.-576 c"

PoccHrlcxlrit $oH.r1

0yHaaveHrarbHbrx
hcc,relloeauHii

KypxuH, C.A. Texuor'rofur, Mexanr43auhr H

aBTOMaTr4'laur4r{ npon 3 BoAcTBa CBapHblx rcoHc.lpy xqu r.i :

Ar:rac. yue6. noco6r.relC.A. Kypnru r.r Ap.-
M.:MarurauocrpoeHhe, 1989. - 328 c.

7 YTIEEHO-METOAI4IIECKOE I,I 14HOOPMAIII4OHHOE OEECIIETIEHI,{E
N14CU14tIJII4HbI

7.1 OcnosHas J'rure

f'pu(r

[onyuteHo Muunc-
TepcrBoM Bbrc[refo c

cp-creu. o6pa:onauHr
CCCP B KaqecrBe
yue6. rroco6us ,ure
cryAeH'r'oB

Ma[iljHoc

I-p"Q YMO BV3os

Poccau

[onyueHo
Mnuucrepct'BoM
o6paronauHq PO

[-ocxoun're'L CCCP
nap. o6pa:onaHHK')

!onyuleno
MnHnclepcrBoM
cTpot{TeJIbcTBa

PCOC]P

Ko:tr,rec'r so

)K lel\,t r lJ Iri po

ts

')-'rercrporr

H SI I,I

C\ DC

92

90

Konrrrrrcr'eplroe rtpoeKTHpoBaHHe u rroAfo'r'oBKa
ttpor.r3BoAcrBa cBapHbrx KoHc'rpyxur.rfi : yue6. noco6ne
4m ey:on/ C.A.KypxnH. B.M. Xoeoe - M.: I4:,c-eo
MfTy una. H.?.EayMaHa. 2002.- 464 c.

Kyprclru, C.A. CeapHtre KoHcrpyKuhr.r. TexHororhq
I43fOTOB,'IeHtlq. MeXaHH3aIIUq. aBTOMaTI43aULit V

KOHTpOnb KaqecTBa B cBapoqHoM npoH3BOACrBe:
Y.Ie6Hr.rx lC.A. Kypnau. I-.A. Hurco,raee- M.:Btrcru.
urr<. 1991 " - 398 c.

t17

t2

.(^ii l
T

?;rercrpoH
U f'tl'i

pec\ pc



.2 Aono;rurrreJrbHarl Jrrrre
.tb
nln

Aerop, Ha:lBaHue, Mecro v3naHnt.
Ll3AarerbcrBo. roll LBAaHVfl, y.re6noil
nr.rreparypbr

fprdr Ko:ruqecreo
3K3eMIInqpoB

Mera,uuqecxne KoHcrpyKur4rr: y.re6.
noco6ue/ll.14. Ee,reuq. - M.: Crpoi.rr.r:4a.r,
1991 - 687c.

[onyrqeuo MuHucrepcrBoM
Bbrcuefo c cp-cneq.
o6Da:osaHr.rq CCCP

49

2 Eyayp, A. 14. Cra,rsHbre KoHcrpyKrlr.rH.
CnpanouuuK KoHcrpyr(ropa. - K.: n:A-eo
<Cra,rl>. 2004 -210 c.

[onyrqeHo MuHucrepcrBoM
crpor.ITenLcrea P(D

52
T

3:rexrpouuufi
pecvDc

a
J Mera,r.nuqecKr.re KoHcrpyr(ur{Lt. B 3 r,

T.1.O6rqaq qacrr/flol o6u. Pea. B.B.
Ky:uer1ona. M: I,lga-s ACB, 1998.-576 c.

Yqeuufr coBer
uHcrr4rlra L\HIALI
n po e KTcTan b r(o H cTpyK rI ut
um. H.lI.MerbHr4KoBa

3rexrpouHufi
pecypc

AT floco6rEe ilo pacqery 14 KoHcrpyupoBaHhlo
cBapHbrx coeAHHeHHfr cralrusx
KoHcrpyKrr ufr / IIHIAVICK r.rv. KyuepeH Ko. -
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7.3 llepe.reHb pecypcoB certr llHrepHer rto u3yrraeuoii gucqlrrr!'rrrHe
l. http://oitsp.bl,/
2. http://info-svarka.ru. Zu$opuaquouusrfi cafir o ctsapKe u cBapoLrHona o6opy4oBaHr4H.

7.4. flepeueHb Har,'IflAHbIx I{ Apyrrrx noco6lrii, Me'r'oAuqecnux peKoMeugaqufi no
[poBeAeHrrrc KoHKperHr'lx BrrAoB yue6uslx lauRruii, a raK?rte MeroArrqecKlrx Mareprra!'IoB
K rrcrrorrlb3yeMbrM n yue6rrou rrpoqecce rexHrrrrecnuNr cpeAcrBaNl

7.4.1 MeroAurrecKue peKoMeHAaqrru
l. MeroAuqecKl4e yKa3aHLIr K BbrnoJrHeHulo rrpaKrr4qecKr.rx saHqrr4fi Ne l-6, 2011 r.
2. Koncnexr :rercql.rfi no AI4crIunJruHe B 3neKrpoHHoM BapnaHre. CocraeuTeJrr,: K.r.H.

BeHlux T.14.

3. BeuAllx T.14. MeroAaqecKue yKa3aHr4q rro KypcoBOMy rrpoeKry no AucqunnuHe
<flpoexrr.rpoBaHr4e cBapHbrx r(oHcrpyKul.ri.t>. Morltrcs,20l2r.,23c.. (50src:)

7 .4.2 fltarcarbr, My!'rr,ru nr egnii ubre rl p e3eHTauurr
Myllrltve4ufiHlte rpe3eHTaIILtu no BceMy JreKur4oHHoMy Kypcy: ( 19 rur, elexrpouuufi

eapuaur)

7.4.3 BlraeoQu,rrnru na CD-Aucxax
l. Mos-rax 6arueunoro KpaHa
2. florepr vc'r ofiqueocrr4 Lr pa3pyruerule noABecHofo Mocra
3. MoHraN pc3epByapa

8 MATEPI4AJTIbHO-TEXHI4IIECKOE OBECIIETIEHI4E yr{EEHOR
AI4CUI4IIJTII4Ht I

MarepuzutsHo-TexHHqecKoe o6ecrreqerrHe AHcqHnJrHHbr coAepxnTcq B nacnoDTe
ra6oparopuH 3t(orrolHH. per. HoMep flyIl-4- l0g-0212-l 1 .


