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Jra3epoB>,

r{acTporzT6

TEXHI,IKI'I fi

1. IIEJIII OCBOEHI4{ ALICqUIIj'II,IHbI
Ifenal'au .4lrcql.rrrJrr.rHbr (uoayra) <Crzcreur,r

IIpoeKT]4poBar{ut orrruKe) rnmrotca [p]ro6pereHze cryAer{ToM
OCHOBHbIX METO

oco6ennomgx o
IlocTpoeHllr aBToMaTr.r3t4poBarrHblx cr4cTeM npoeKTllpoBaHr4t I.I

TaKrzx cFcTeM II.r [pOeKTUpOBafiIit OITI4TIeCKIIX

B CTPYKTYPE OIIID]II BO
I,kyreHue xoAr.rr B 7-olr ceveorpe. [ucqunmlua

o6r:arellulrrra gu .racru OIOII yue6noro nJratua no
12.03.05 -
3HAHI,I'X

TEXHI4KA 14 e rexHoJlofuu>. Kypc 6a.rrpyercrr lra paHee
B Klpcax <Marelranrra>, <(Dzslura>,

KOMrrbroTepHtur <Ocn otrrrrKr4>, <Korepeuruar oIITr4Ka),
MaTepI{aIbI IZ TeXHOJIOTVU).

(KoMnbroTepHoe colpoBoxAeHr4e

3lraHrzr, n H3freqlrr AaHHoit ArzcqvnluHu, uoryr 6urr
rrpr4 r43rreHr.ir4 TexHoJrorHIr>, <AtrtIzgHrre cpeAbr

Ha3HaqeHr,rr), <Znrerpuponaullrre
OITHKA JIOKAJII43O

armycrnoft xnalu
, <Mrar<poonrnra u Soronuru, a rarr(e AJrt

3. KO o IUETOCfl, OOPMr.rPyEMbrrr B PE3y
OCBO Ar,rcrlr4rrJrr,rHhr (MoAy,.,rrD

B pe:ylr ocBoeHllt o6yuarorquficl AonxeH .4eMoH
cJleAyrorque o6pa:o

l. 3uarr,:
. TIPABfiIA pMJrelrIIt Ir KoHcrpyKropcr<oft 4orlveuraquu (1)IIK-2);
. ocHoBbI pa3nzqHbrx o gJreMeHroB lr czcreu (fIK-2);
. OCHOBbI MO enfipoBaHr.rr o ECKI4X CIZCTCM IZ 3JIEMEHTOB

npofpaMMHhrx cpe
. CTAHAAPTbI

(orrK-7);
coBpeMer{H61e 4u oQopu:renuro

9OBpeMeHHbrx cpe pe a IIeqaTl B

tpe6onauualru (O -q).
2. Ynaerr,:
. olbopMrtrl II KOH TeXHOIOII4TIecKyIO AOKyMeHTATqUIo

<JIa.s epnrre usu
<flpudrranrzxu
uccreloBarufi).

onTIrKo-9neKTpo
(onK-7);

oTqeToB, cTaTefr,

COOTBETCTBI4Ii O

r4 JrfBepHblx B rz crrcTeM c cloJrb3oBalrr4eM llelpcoHajlbr{

r IIPI{MEH'T6 coBpeMeHHbre fpaMMHble cpelcTBa co3,4a8aTb r{
OIITZqECKI,IE CI4 u ereueurn (O -7);

! IPIIMEH'TB OCHOBHbIE ,qbr, cnoco6sr
nepepa6orru rau<f o LI

ynpaenena;r uu@o (onK,2)
.IIPI{MEHf,T6 coBpeMeH.flbre

npoeKrHoz u
KoMIIbrorepHofr

. MOAEJII,I

ABTOMATI,I3],IPO

r4 cpeAcTBa ilon],qeHirr,
pa6omr c KoMnbrorelrori.r Kar(HABbIKI4

cpeAcrBa
orofli.recKofr KlMeHTarIr4r4, BJra,qeTb

urcu (OIIK-7)
IIpoqecc6l o6beKTLr Ha 6a3e craH,ntaprl{brx

rr t4ccJreAoBaHufr,, paspa6atanars,
14 I4x orAerbnbre 6:roxu 4ri.a peruenlllfl 3alaq

TexHororl4t
rrpoeKTr4po KOHCTpyTZpOBaTL B COOTBeTCTBTTT.T C

B, Aerarefi 14 y3JroB narepuoft3aAaHUeM cflcTeM,

4nr pa.:pa6orxlr a
3JICMEHTAMA



cxeM

cpeAcTB

. HAXOAI,ITb

) {eroM Tpe60
6esonacuocrfi

O NPEA

floIr{eHHblx
rrHTenneKTyaJrbHo

3.

unxeHepnoii rpa$
. HABbIKAMI4

OIIK-9. Cn
OCHOBHbIE

rocy4apcrneHuofi
nK-2. foro
npn6opocrpoenux
npoeKTr4poBaHzr r.r

[6TaroB rrccJre.4pnauuft, HcnoJrr,3yt
co6crneHnocru (9ilK-9);

3aurruarb rrp.a0pr4TeT nr

ropaAr.rqecKyro 6,azy gnn

I,I SJIEMEHTHOM ypoBHtx, B ToM rIr4CJre C UCIIOJTb3OBALiIieM

fo (onK-7)
lpr4 co3laHr4rr oTAerbHbrx BrlrtroB npo

KaqecTBa, cTo cpoKoB I,Ic[oJrHeHr,rr,
Ta(xe 3KoJrorr4qecroft 6e:onacnocrn ([K-2);

pe3yJrbTaTbr omrennofi pa6orbr,

OllK-2. Cnoco6u ocyrq
pa3nr.rrrHbx

I4CIl0Jlb30BaHI4eM

OIIK-7. Cnoco6n I'Icn

rrpHKJraAHbrx rraKeToB 14 rpalpuqocKux

rporpaMMHbrx cpe.qcrBax (O[IK-2).
trol4cK, xpaHeurze, o6pa6orry Ir aHa[ll3

IlpeAcraBJrrrr ed n rpe6yeuorr
KoMrILIorepHbIX rr cereBblx rexHonortti,

coBpeMeHHBre nporpaMMHbre cpep,cTBa rr

upltMer{eHr4t
(onK-7);

B CIIe

u 6az

ororz.recxoE oKl,I\4eHTauIlIz.

BJIa,qeTb gavu uu(popnar{fior{Hbrx TexrrculorHfi,
B TOM. qIZCJIE

4,

onuoii 6eronacHocru,

K oMy MoIenlrpoBaHuro flpoue0coB
IIx lrccJreAo na 6a:e cTaHAapTHBIX [aXeTOB

[pofpaMMHbrx [poayKTOB.

ATI AEPXAHIIE AIICqUTIJII4HbI (:NIOAY
coc'rannxer 5 3aqerHbD( 18(t iracoB.

AI4CUIIIIJII,IHbI

Bu4rl yue6noft pa6orlr,
caMocrorTen6Hyro

O6r,eu yue6uofi

c npLIMeHeHr,reM

riHTepaKTr{BHr,D(

MeTO.qOB

(n tacax / "/0.7

Bneaesr.ie u
OCHOBHbIE

IIOII'TI]'
OTITI,IqCCKOfi

CIZCTEMbI

AHaToMI.I'
fJla3a u
3peHr4e KaK

oAHa r.r3

lpocreumz

OI1TIZIIECKIZX

CIZCTCM



AI,ICUI4IJ'ILIHbI
"lI 

ercqr.rr.r :

1. Bee4eHrze a ocn BHEIE IIOH'TIZ' 14 CI,ICTEMbI.

Jlexuyrg 1 . Ocno IloHrTl4fi TeO ONTI,IqECKIIX CIICTEM.
Jlercqux 2. flp (f eprr,ra u saro reolrerpraqecxoft orrLIKlL
2. A:r.atotzus. rtaza 3peHr{e (aK o v3 npocreillllx onrr4qecKr4x cr,rcreM.
Jlexqrq 3. fra3
Jleruus 4. fra3

Tenrr,r .na6o

a

IIoMoIIIbIO

O TEXHOJIO

KA KAK OIITI{q c14CTeMa.

Jla6oparopuar Nsl. tr4 e rlpoAoJrbHrrx 14 nolrepeqnbx a6eppaqufr
JII{H3bI C I,I eM MOTTIHO|O

Ns2. tr{ccreA
MbrrrrrregHoro CAIIP - ZEMAX.

Jla6oparopHa-r

Ayorera c 14 cno
Jla6oparopuax
HarrpaBneHl,Ir r4

Jla6oparopnaa

npoloJrbHr,rx u noneperrHBD( a64puryta
BAHITEM MOIIIH rpoMbrrrreHHoro CAIIP * ZEMAX.

Ns3. I,I e Qyunquii nporpaMMbr ZEMAX 4nx

Ns4. e I4 onTLIMLI3aIFfi onrlzqecKof oxeMbl
Illtvtu4ra c n CAIIP ZEMAX,
Jla6oparoplrax No5. Pacurup na3epHoro fiyrKa: MyJrbrrnrouQurypaqut;
3epKaJra 14 r.r3JroM ocv, BaHHBre B CAIIP ZEMAX.
Jla6oparopHar Js6. Mo ONTI4qECKOIO K.]IIIHA U TIDII3M6I C I,I
nporpaMMLr
Jla6oparopuaa Ns7. Mo eJII.IpOBaHr4e npoxoxAeHlz{ cBeToBofl) II
ofl Tr,rqecKyro cxeuy Kaccerpeua, OC C I4CIIOJII'3OBAHV EM 

'3bIKA 
IIDO

n CAIIP ZEMAX.
Jla6opatopnar
ZEMAX,

Ne8. KoHAeHcopa E 4zrpparqzouuofi perrrermtr

Jla6oparopua"r Nq9, Mo BaHr4e MqoroJrzHgosoro o6rerrfiBa B CAIIP

np14eMHHK

3. OcHosHr,re
Jlexqua 5. llpz
Jlexqur 6.
Jlerqug 7.
4. llpulrenerirze o cI4CTeM.

Jlerqrr 8. T
Jlerqus 9.

cI4CTeM.

crlzKrz orlTllqecKofr cucreMbt.

rr Mr.IKpocKola.

BATEJIbHbIE TEXHOJIOTI4I4
crzcTeMa ooyr{eHur (TpaIau}roHrrr,re JI

TexHoro 4i (npone4eurae JreKrIr,roHHbD( I{
npe3eHTarlutr rr AeMoHcTpau olrrHbD(

fo MrrrrrJreHl4s (np[Brirl4e

na6oparopnrre );
. npI{MeHe e MyJr6

3alls'tr4fr. c np Me

CI'ICTeMI'I

pa60r:

5. OEP
o-ceMrzHapcltat

uru 3BM);
pa3Bvrftrs.

Kpl,ITrZ.{eCKOfr r,rMr4 I4MLITaJ-lr4OHrmX UOAe:reft );
c ryAeHTaM



6.

3.

4.
5.

6.

7.

8.

t2.

l.
2.

3.

4.

5.

6.

15.

6) nonpocrr x

a) Bonpocu g.nr
Pefirlmr-nonrpolr

1. llocrpoenz xo,4a Jlrra B To KOMNOIICHTAX

2. Iloreguue eTuble
BEJ]I4qI,IHbI

tr44ewr..nas
Xapaxrepa uso6paxenur
Ilpanuno
3arouu

9. llpr.ruqun
10. Ocronsne ECKOI,I OIITIZKI,I.

Peftrlnr-xorrponr,
1. fta-: rar o
2. Vnpou orITUqecKas
3, Arxonao
4. |trag nax
5. Aaan'raqlrs
6. Ilone nIa3a
7, llpe4er EHI'I' |JIA3A
8..{uarrrerp
9. [e$exru
10. Salrso
1 1. ,{a:ruoso

Pefiruur-ronrpo,nr,
xapaKTepr4

flpucoe
3paur<onne
Cn xapar(Tepu

nepela-ToqHr,re
7. 3uep e nepeAaTo xapa"KTeprzcTrzKt4

8. Tunu IIOB

9, <Doroann

10..ftr vero
1 1. .{la vero

oHHbre rexHoJlorzu (noul,,leneuue

ycrIeBaeMocTLI cTyAelrToB LI KOHTpOJTI 3HaIIlIia

A AJTfl TEKYIUE|O KOHTPOJIfl Y
olz ATTECTAIII{II nO I{TOTAM
YIIEFHO-METONI4qECKOE O

Ofr PAEOT6I CTYNEHTOB

noro oxynrpa?
orympa?

oKyJl.spa 14 yuloBoro rom 3penlir TeJrecxona?
oKyr.rpoB.

cteuu?

TexHoron4E Arr M

12. Kax onpe4
13. 9ro raroe

16. 9ro rar<oe
17. tlro raxoe
18. B qerra

19. Karconrr

14. Kaxoea TIOJI'

nvx
oKynrp

rspbr AenaroT
yBeJIHqeHAe

OCHOBH6IE

6ranoueft u ux
eHy!

CPEA

Iu

fJIa3a
uwx

na?

n?



7. 3arouu pac pocTparreHr4t
8. Kap 3JIEMEHTbI.

9. llplrrrqun
10. OcHonnlre HbI reo
1 1. flas r€x cu
12.y

2. IloregHue
3. 3u
4. I4^ea-nsgas
5, Xapaxrepr.r
6. llpanzno

13. Arrovo
14. lirag nar<

I 5. AAanraqllg
16. llo:re
17. llpeaer
18. .{uauerp
19. .{e@erru
20. Bnlrso
21.[mtu
22.
zJ.
24.lIpu
25. 3paur<onue
26.
27 .llepegno
28. Macurra6

36. Kar<ona

37. llepe.ru

npe,4Mera

oIITl{qecKat

xapa.KTepr{

IIepe4aToqHbre

KOMIIOHEHTAX

rzso6paxeuua

fr o[TI4Ku.

xapaKTepr.rcrxKr.r

33. .{,ra uero o bI AEJIAIOT orolnngonrruu?
34. Kar o yBerr4qeHLIe )xJrr4H3OBOro Or<ylrpa?
35. 9ro raxoe n rzso6 orcyrrpa?

29.3uep
30. Tunu KONOB

31. uux
32. .{nr .rero oKyJrrp

14 CTI4KII

NOJI'
OCHOBHbIE oKyJrrpoB.

Msulroe
,466e?

2

oKyJrrpa ri yrJroBoro floJrs 3peHrrr Te. ecKofla.'/

38. llro ra:coe
39. 9ro raroe

-relecxou?
paqlIBaroque creuu?

40. B.reNr Ha6rro e 6aHornr?
41. Kar<onu 6nsoueft u ux rpuxaqur.

B,l Bonpocbt arq pa6orbr:
1 . Hasosure cturu Ontuqecxofi Cucreurr.
2. 9ro Taxoe 3naxon?
3. flouerrty flepe4n I4 3aAnee oe Paccro.suue Moryr Ounvarrcl?
4. 9ro Tanoe Co Toqru?
5. flocrpofire C IIou Touxofi lJoloNureltuofi JluH:u.
6. flepeuucnure Llso1pu<euut.
7. floryuure ll:o6paxeHue
8. MoNHo JIu
9. r{ro Tar<oe

l0.IIocrpoftre

C flotvtoultro floloNtreltnoft

Tonxofi Ilolorrrarenruofi Jlungr,r.
1 1. Oopir.ry:ra

C
Tonroft Jlr.rqgr,r.



12. Oopuyna
1 3.tlro Taxoe
14.tl:ro Tar<oe -f,p
15.Ha:osure ocH
16.Karuu o6pa3oM
17.Kar<ona o
18.Vro raroe
19.rlro rar<oe

20. Kaxon
2l.Kaxosrr runH u
22.LIro raroe cn

7, YqEEH

a) ocuonnax

Toncroft JLangrr.

cBeroBofi floroK, na,{arcLquft na peqelropu?

3peHr.rr?

iIBeTHOTO I4 qTO TaKOe Ia,TbTOHI,BM?
EXAHI43M6I

II'THO?
rna"sa?

E IT IIHOOPMAIII,IOHHOE O
CIII4TIJII4HbI (MOAYruI)

ro
ocft?

AETAJII4

cu afin3a?

B.A. Pacqer pl4uTulrecKr,rx napaMeTpoB KoMnoHeHToB BoJIoKo
Huufi pecypc] : yve6no-lrerogauecr<oe noco6ue/onTllrtecxux

H. TEKCTOB6IE - Honocu6upcrc: Cu6upcr<rafi
n nH$oprraatnru, 2015.- 38 c.

2. Ilypree T. Onruqecxue aByxryrreBbrx HHrep$epovrerpon. 9amr 5
pecypcl: Hoe noco6ue/ .{.T., Jlaeapeea H.JI., Poxxou O.B.- l3;rerrpou.
AaHH6re.- : MocxoscKufi TexHuqecKut vHuBeDcl,ner r{MeHI.I
2014.- 56 c

Oauso C.E. Pacuer, BaHI.Ie u u3roroBJreuue gu$paxqnolurtx u
OIITI,IqECKIIX EMEHTOB pecypcl: yue6Hoe noco6ue/ O4uuoror C.8.,
f.P., Ko M.C.- 3 TeKcroBbre IaHHble.- M.: Mocxoscxufi rccy

yHHBepcaTeT H.3. Eayrr.raHa, 2014.- 124 c.

-f,ryut
yue6Hrzrc/ .J

IO.f. Ocsonrr 3JreKTpOHHOf O npHOOpOCTpOeHxq

IO.f.- reKcroBbre IaHHbre.- M.: Jloror:. 20i3.-
nr4Teparypa :

b IO.f . Teopur pacqer onrr.l Ko-3reKrpoH H brx npu6opoe
pecypcl:
568 c.

.fxyurermon .f.- 3lexrpon. rexcroerre .4aHHrre.- IW.:

f.C. Onnana pecypc]: y.re6Hoe noco6ue 4lr eysoe/
TEKCTOBbIE - M.: OI43MATJILI'I-, 2010.- 849 c.

HbIH CHHTE3 cucrenr. Hacrr I [3nexrpoHnuft pecypc]:
noco6lre/ Kpronoe [z 4p.]. 3,rexrpon. TeKcroBbre AaHHble.- M.: MocrcoscKr.ifi

yHr4Bepcrjrer HMeura H.3. EayvaHa, 2010.-.40 c.
HLrfr ordt{Te3 cucrev. 9acru 2 fS.nerrpouunft pecypc]:

noco6rze/ A. Kprcxoa [ra 4p.]. 3,'renrpou. rexcrooue gannrre.- M.: Mocroecxufi
Iocy yHuBepcurer lrMeur.r H.3. Bayiraaua, 201 1..-. 64 c.

B) nepuoAr.rqecKue

Xlpuanu:
Becrullx HaH oJrofufr;
I,Isnecrug BV3on:
Hano- r'r TEXHI,IKA;

Hanolrarepua,rrt u
llpa6opocrpoeuue cpeAcTBa aBTo

HayK;Vcnexu
@uzurca u xutvtug
r) r4urepH

1. Bap

3.

4.

6) aon
l.

2.

3.

o,qaqr4s?

Marep

JIoroc,



Jlerqlronnue
IIpoeKuvoHHbIX

Ay.uuropull
IIepcoHaJrbHbIMI4

(106-3, 100-3, 1 3, 511r,3).

HO-TEXHI,IIIECKOE OEECIIEIIIIIII4IE
currnJrr{Hbr (MoAyJUr)

ayl.vrropur4, dnnue 4ocroft (Ntn veta utn
r.r uoyr6yr<ou (420 -3,430 -3).

la6oparopurx sarrfrTtri4, ocHarq€,H,Hbre

hrMr.r B JroKaJrbHyro
ueo6Xo Cv CTeMH}IM II [pLIKIanHbIM npofpal\d,MHhlM

rrrapxepa),



Pa6ova-a npo

no nanpasnenuro I

Pa6ouyro

Peqeu:eur
(npe4cmrurenl

COCTASI,IJI

I.ATe.TIj)

(@tr{o, noanucr)

?/t //7 n

flporparralra paccv

llpororcorNb "2

3are4yroqnfi raSe

Pa6oqas

HanpaBneHr.rt

flpororon No

flpe4cegarelr

Pa6o.rat o4o6pena na

llporoxor raQe4pu J\i:

3ane4yrorqzfi

Pa6o.rat o4o6pena na

flpororon raQe4pu J,,1!

3are41'rorquft I4

Pa6ovaa upo o4o6pena ua

flpororon rca$e4plr Ns

(uecro pa6oru, gorxnocru, @I,lO, noplnucr)

(@14O, noanu*)

yve6uuft rog

paccMorpeHa 14

? At-J L/ ->

o4o6peua Ha 3aceAal v yve6uo-

Ha 3acel\arrr4 raQe4pu

roAa

3are4yrorqzft u

fo,4a


