
Muuu
Oe4epzurru

UMEHII

pcrBo o6pa:onauurr rr Hayr{u Poccuficnorl Oefrepaquu
ro cyAap crBeHHo e 6roAxcerno e o 6p as on areJrbH o e yqp e)r(Aer{ue

Bbrcrref o o6pasonalrnx
mupcrcufi rocyAapcrBeuurrfi yuunepcurer

fpuroprenkrq il Hlrrco"nan lpu
(B"uIY)

po
ou

A.A.llanSnno

uJ3

ffi
, iUrtfurVa -zo 

t G

AE OqA_fl rlp Of PAMMA Ar,rCqpIIIJII4rHr;I
M TPAHCIIOPTI4

JA3EIIHOf O I{3TYIIEHN'I
(uauneuoaauue ancuHnfl nubr)

I{aupauent4e rro 12-O+.OS <<IagepHaq rexg BepHbre rexr.Iorrou4r4)

Illpo rparvrnr a rroAroro < Tn epAorelrn rre ugqqy [pAE oAg4noebre nas epgbrg cucrqMr,r)

vpoBeHb Bbrc[refo Balnwfl. Maruc,fpafpa

(Doprvra o6yueunx

Celrecrp IrpoMe)KyToqHofo

?xzatteu,27

4/ 144 ?rczaven,27

Bna4rzruup 2015

P}(AA



I-{emnru ocBoe}r

FraBeAeHr4.,{ Jra3epr{ofo

ttpaKTur{e0l(ux sHaHIafi

rro,DFleAeHlre Jra3epHo

ElbrxoAHoMy SneMeHTy

[ucqunluna
.K3JIYrIeHI4fi )') OTHOCLITC

tfiBrrflerc.f, o.uuoit r.r3

rile0clxo.[r4M ble MarLIcT

.[a3e pHbre TexHoJIoruII4

Wzyuemue 4zcrry
0cBoeHrzrr ilpeArrrecT

T'exHr{KI4 14 na3epHbrx

.rya3epHbrx TexHoJIo

TpaH0rroprr{p0BKr4

:r{a3epHbx TexHoJrofr4t

0nc'reMaMr4>>, <<Ocuonu

3HA}IU.'IX. IOJIVIIEHIIbIX .

OcHoeHrre nor
HaBeAeHr,rfl Jra3epHofo

[par(TrrKll V BbII]OJr

pa6oru.

fiuctlwntuua
11015-ru roAy rro cor
trasepntrft noiluroH '

3. KO

B rrpor1ecce r,r3

r{aBeI[eHr4r J]a3epHoro u

onocooHocTL

oHcrer\4 la:epnofi r'exH

JIOTI.Iq9CKI,IX CBSSeft U

srlelv{eHrbl (lIK-a);
ollocooHocTb rrpo

u QyHKTIHOHanbH

oucTeM, BIdJIIOqat OIIeH

IOTOBHOCTbIO

Ir3n'rqeHur{ (AflI{- 8).

B pesynrrale
IIaBen:eHHrr na3epHoro

pe3ynbrarbl obpasonau

2.M

1. rlEnr,r o cB oEHvrfl )\rrcr\r{rrJ[4 rlbr
fl [r4cr\nrrurr.r[rbr <llpoexrnpoBar]rze cncreM TpaHc[oprr4poBror V

pl3ryr{eur4{) rBlrrrorcx npNo6pererrr4e arr/IenTaMr{ Teoperrr.lecnu>i u

I,I HaBbrKoB pa3pa6orKl4 14 I4crlotrb:SoBaHl4rr cr4c1reM, o6ecne-ilmaroulux
Lr3JIf-IeHIds rc rpe6yel,roMy Mecry eos4eficlrrus tu6o or rrorolrHrlKa K

rrTr,rqecKo f o'rpaKTa.

lTo AI4CIII{IIJII,IHbI B CTpyI{:TypE OIIOII BO
oeKTlipoBaHr4e cr.rcTeM TpaHcnopTr.rpoBtc4 14 HaBe.4eHu.f, na3epHpfo

K Ar4crlr{[nr4HaM rro nrr6opy r,Wr4anvBnofi .ractz 6nora 8.1 rClI,CI] u
rrJrr4H, Qopiraupyorqrax npofreccHoHanbrrble 3HaHr4r{ u uanr$ru,
ro HarrpaB.rreHr.rrc rorroroBKu 12.04..05 (Jla:epuax rexuurc{ ra

HbI ooHoBaHo Ha 3HaHr4.f,x, upuo6peleHnbrx o6yuarorquuucx

Aacrlrzrrnr4H y.re6uo ro rr JraFra : <<VIcr. op vt st !r M eroAonorrr{ Jr a3 ep o

HoJrorzff>, <IzluQopnaauaoHHbre rexHoJrclruu p nasepHclfi rexun
)), <Marena:ruqecKoe MoAerupoBaFn4r3 c4crena feHepaur4r4

ro r43nf:tenr4fl>>) <Mene,4xttreHT Kaqec'rna q lasepHofi Te)xnr4

>, dlpoeru4poBaHue oneKTpoHHbDl MoAynefi yrrpanneHr4s na3epur,

KOHCTp)aI4pOBaHI{rT Jra3epHbrx TexHo Jrotl4r{ecKr4x K0MIJTeKCOB), a Ta

tl rrp oxo)KAer{r4r4 TexHoJro r}rr{ecKoii np ax'naxu.

HLrfl Au;cprrJrr{Hbr <flpoenrr,rpoBaHr4e cacrery{ Tpancnoprr4poBn

I43JryrreHr.r{)) r4orroJrb3yrorc.f, npu rtpo>io]KA0Hr4u npelArz[noM
vH HayqHo-ficcnegoBarenrcxoft v nrmycxnofi rcna-nucpnraquou

Ha B yqeoH:bl.tl rrJIaH B paMxax rrpoeKTa <Hosdle

Ha:r eHHrrN,r rrp eAnpurrrE eM

Kalpbr ann OIIK
uro c @eAcpanbHbrM <focyAapcrneu

ra")).

u

V

V

u

ori

OH

\WW OEYIIAIO IIIE| O C't, (D OI] MI4BYEMbIE
B PE3Y TAT E O CB OEHWfl 4r4cr\r4[ Jrr{Hbn (M oAyJrrr)

eHprs Ar{c{nrrJrr4Hbr <llpoex:rnpoBiaHr4e cncTenk TpaHc[oprr4poBnr{ v
nyqenr,r.{ ) y o6yuaroulero c.fl $ opuu pyrorcrr cJre.4yro rqu e Ko M r ereHur4u :

a6ar,;tr,urr, $yr.mqraonanr,Hbre r4 crpyxr;,pntr{ cxeMbr npu6opon 14

rr4 c orrpeAeJreHueM rax $u:uuecKr{x npr4HrlrrnoB fteficrnux, crp;rnr:ypr|ro-
ycraHoBJTeHl{eM TexHr{qecKr.rx rpe6onanafi nd orAeJrbFrbre r5lora ia

olr{Trr TexHr.{qocKr4e pacqerbr rro npoeKTaira, :rexl{r4tto-3KoHoMrzqecKoMy

:MocrHor\4y aHana3y e$$errunHor;ru rpoeKTr4pyeMr,rx npn{5opon v
/ I4 HH o B arln o Hrrbrx p rr cKo B Ko M M ep r{u arrr43 ar\Lrr4 r[p o er(T o B (lIK - 7 ) ;

eKTrzpoBarb or4creMbr rpaHcnoprr4poBrrr 14 rraBeAeHr4rr lmepuQro

oeHr{Jr Ar4crlr4rrJrtiHu <llpoerrHpoBaHrre cucreM rpaHcnoprr4poBr(r4 H

rr3nf{eH?r.s> 06yualoulttfi.cn,qoJr}r{eH AeMoHcrprrpoBarb cneAyr()u1ae



1) 3uars:
tf[ilId-8); $axropu,
.fla3epHoro r43nyqeHzfl

{]I4C'TEM TPAHCIIOPTU

2) Vrvrerr: r.rc

rpaHcrropTnpoBKrr r{ H

Tex.Hr4rlecKyro AoK

KoHCrpyKTOpCKyrO AO

TpaH0rropTHpoBKr{ r4 Ha

3) Bna4err:
tpaHcnopTHpoBKrr r4 Ha

fiunaquro crzcreM rpaHcrroprr4poBr{4 na3ep}rofo r.r3ryrreHr4rr (fK+4),
:r4flronue Ha KoHcrpyKrlr4ro cr{creM rpaucnop[upoBKrr ra uaeelerirzr
IIK-4); MeroAbr pacr{era napar{erpon u xap{epucrr4K roucrpytrjrafi
:rr 14 HaBegeHr.rfl .rra3epHoro r43JrfreHm (lIK-7).
,3oBirrb MeroAbr r{ r{HcrpyMeHrbr pa3pa6orru KoHcrpyKrlrafi cucjerra

BeAeHr4s na3epnoro r3[yr{eHtz.fl (nK-7); r4cno[b3oBarr, HopMarun{ro-

HraIIr4 ro B upoerruofi geflrelbHoc'fl4 OIK-a); pa:pa6arnrn[rr
/MeHrarlr4ro (IIK-a); [poBoAr4rb rexHr4qecKue pacu0rbr Anr. cucienr
eAeHI4.u Jla3epHoro u3nyrreHurr (lIK-7).

{HbrMrr cpeAc'rBaMr4 aBToMaTrr3arlHr4. rrpoeKTr,rpoBaHlrfl. arr

H-rr Jra3epHoro r.r3nyqeHiu (lIK-4)

@opur,r r()/uefo

ycIeB TH

(no

4. CTPY PA r4 C OIBP XrAHr{E Ar{ CqrrlJrr4rlhr (M oAy Jrfl )
O6rua.s'rpyAoeM Aplcqrrn Jrr,IHbr co craBJrfl er 4 s a.{erHue eAunuu t-t, | 4 4,raca,

Bne4eHHe.

Ifuaccn$urcaqrar v
npo6relmr pa:pa6orxu
CI{CTEM

rpaHcrropTapoBKH
JIA3EPHOTO H3JIVLIEHH-fl.

Cpe4crsa
ABTOMATA3AIIHII

npoerffHpoBaHr4fl
OHCTEM

rpaHanopTr4poBKr4 kr

FIaBeAeHAf Jra3epFrofo

lfpaucnoprupoBKa
Jra3epHoro u3ryr{eHHfl
B TEXHO.IOIUqECK}IX

KOI/INJIEKCAX.

Tpa.ucnoprnpoBKa
JIa3epHOrO r.r3Jlyr{eHa.s

B OTKpLITOM

npocTpaHcTBe.

Mcro4u rrogepnftr4
xapaKTeplrcTr4K

IIa3epIloro r43ryr{eHH.fl

Bu4u yre6noil pa6ortr, BKirroqalr caMoororreJlLl.lylo
pa6ory cryreuron

Ir rpyAoeMr(ocrr (a vacax)
Q6rerr,t yle6rroft

paoorbr,
c npaMeHeHaeN'r

r.rrrTepaKTr.{BH6rx

MoTOAOB

(u uacax / o/o)



flpauqunrr
$yHnqraoHupoBaHr.rs
cucTeM HaBeAeHH{
Jra3epHoro u3ilyr{eHr4.{

flpoenruponauue v
rrplil\.{eHeHae ilr,rAapoB

Bcero

Pasler 1. Kl c[rcTeM TpaHcrropTr,rpo
,IIa3epHOf o I,ISJIyrIeHurl

1.1. 3agauu, pe MEre cr4cTeMaMr4 TpaHcrropTr4poBrilr u HaBeAeHIrj[ Jra3e

I43Ny({EHIIS'

Knaccn$u s crrcTeM TpaHcrropTr4poBKl4 lra3 epl:roro r43[yrrerFl4rr.

TexnrrqecKoro 3a4aurrfr, onpe.qersrorur4e 4alrHefiuuft npo
prcreM TpaHc[oprr{p oBKr{ r4 r{aBe4en[rs ras epHof S uslyuenux.

PasAer 2. Cpeg aBToMarr{3 arluu rrp o erff,r.rp oB ar{ufl clrcreM rp aHcrro prn p o B r(
HaBeAer{ufl Jra3epHor0 rxeHufl.

2.L 06sop cpe 3 ABTOMATI'I3AI]IZI4 NPOCKTI4POP,AI;J]/'fl CI4.CTEM TPAHCNOPTI,II)OBI(H

pHofo I43nyqeHr4fl.

oc'rn CAI{P ZEMAX, ueodxoArrMt;re rpr4 pa3pa6orxe c
TpaHcrroprr4 BKII r4 HaBeAeHr4rT na3epHofo H3IyqeHI4s.

PasAer 3. T
l(OMIII.II€KC4Xr

HcrroprrrpoBKa Jra3epHoro trgryqeuufl D rexno,.rofurr

f{parcru'recKrre 3aHff Tr{fl
urfnrcaqun u upo6.ueMbr pa3pa6ornlr

t.2,
I .3. flaparvre:rprr

pa:pa6orxz

EraBe,4eHr,It

2.2. Ocuosubre

.J. i .Po6olu3r4poBa TEXHOJIOI'I4I{ECKI4C

,3.2.flpraHqnnlt roc HI4{ IIO.4CIICTEM

po6oron.

.l.il.Ma:rervraru

JIa3eOHOTO I43n wg..

'3.4.fiucratruuoHHoe

I43n) {eHIZg.

Parae.n 4.

4,1,llpo5neMbr rre

4.2.KoncrpyKrr.rBubr

Pasaer 5. M

KoMrrJreKcbr na: epuofi o6p{6orrcrz.

TpaHcIIOpTHpOBKH na3epH?ro r43rryrreHr4r[ Jr

I'paHctloI]THpOBKe

5" l "BnuflHre oco6e

1i"2.Mepu ooxpaHeH

rIeJlr{.

.PasAer 6.IIpuH
6.l.MarenrarrrqecK

rr3nrreHr.rf,.

6.2.KoucrpyKrr.rBH

MOAenH r4 aJrf opr.rTMbr yrrpaBneHr4sr [oAc]rcTer,laMr4 TpaHCnOpTr4po

YIIPABNE]]I4E OIICTEMAMH TPAHCIIOPTIIPOBKH IZ HABCACHI{g JIA3CPH

3 aKpLIT.6IX OIITTZqeCKT4X Tp aKTOB Ha Xap aKEeprr cTr4KLr rI3 JIyrI e)H

SJIeMeHTbr cr4cTeM rraBeAeHr4{ na3 epHof o H3nr{oHrlg.

prr{p oB Ka,]Ia 3 epH oro rr3 JryqeHlrfl B oTr{p}brr.oM rlp ocTp arr crB e.

Frr4 na3 epH or0 r{3 Jrrre}lprfl. B oTKpbrf oM rrp 0 cTpalrcTB e.

o co 6 esu o crr.r cr4creM S optrrapo n a Hu tr kr nan e4e$ux ra3 epuo lo n yrjK
r rrrDAAeplxKr{ xapaKTeprrcTrrn Jra3elp}rofo rr3JryrreHHfr rrpH



6.3.ConpuceHue

Parplen 7, Ilpoe
T"l.llprauqranu Qyn
T.2.KoncrpyKrrrBH

IIa6oparopHax

I{aBe,I(eHr4rr Jra3epHof o rl

Jla6oparopHax

r{aBe,I(eHr4rr na3epHofo rl

JIa6opa'ropuar

r(oucrpyKT'opcrofi gon

IIa6oparopHax

r.r3Jl'FqeHrrfl Anrr n

Ila6oparopnax
OTr(pr,rToM rrpo cTpaHcT

.Ila6oparopuax

I{3JI'FqeHrrrr IIpr4 ofpaHr4

JIa6opa'ropnax

Jla6oparcopuar

JIa6opa:nopna-a

pa3pa0oTasHbre cHcTeM

- c uenbro 0
)2.{96HoN4 I]pOqecce

IrpoBeAeHI4 s, 3AEfl"t:krkr

p a6 omr, 14 HAr.iBr4AyaJrbH

pa300p B npo0net\4

rrpoeKTr4poBaHuq cLr

IiOH.KDETHI,IX TEXI]

rleJrbm pu3BuTlrs" y
rpo6"lenrurrx curyaqufi
pa3BldBaroTc{ HaBbIKIZ

II3r'rqeHHs"

- caMocTo.fiTeJlb

Teol)eTr4r{ecKoro MaTep

pa6orsr, K [paKTnqecK

rr3r-reHr4e JrraTepaTypbr

rlLIAa"r{HbIX npeno,4a

- Her(oTopbre I43

f dyJrrlTr4Me,qufinoi.t ay

rrpeAOcTaBJUrrcTcs B

rlpaKTaqecKl{X u

IJounocrr aBToMar

[I3nr{eHrr{ peilarcTcr c
- IlnaHr4pyroTc.rr

IIqecKrrx, MexaHuqecKIIX t4 3IreKTp o FIHbIX y3 no B.

HpoBaHrde rr npr.rMeHeHrre Jrr{AapoB

rlrroHr{poBair r4:r,rra3epHbrx rr3Mepr4Teleft 4alrnogru.
o co o eHFr o cTrr lrnAapoB p a3 Jrr4rrHoro H a3l-raqeHrr4,

J\bt.

Irvl v ualas .Lvtltttl.

JIad op aropHr,re 3 aHsrrrjn

Asro Nlarfi s arlr4fl rrpo eKTr4p oB anr4 s cucrprr,r rpaHcroprup o nx ja u

EIKIfl B clrcreMe ZEMAX
Aero Nlau4s arrr4fl rrpo eKrr4p o B aHr.{ f, cracrplr rp aHcrroprup o llxia rz

B cr4creMe AutoCAD
N93. AnrolrarusIaponaHur,re cpeAcrBa pzurpa6olrcrz

ora Ns2.

N94. JJproercrrapoBaHlre cHcreMbl TpaHcrrlopTr{poBr(r4 ltilepH?fo

qEFII4'

pa6ola

Nl5. Ilpoercrr4poBaHue cucreMr,r rrepegaqn .{asepnoro u::r.y.leuu[ n

Ns6. JlproercrnpoBaHr.re cr4creMbr rpaHcr{oprrzpoBKrr ni*epH
eHI4tX Ha KaTIeCTBO [yrlKa

TexHoI oruqe0Koro KoMfIIt.eKca

J\b7. llp o er<'rfl p oB aHr4e crr creMblr H aB eI(eHH t
No8. flpoemrr4poBaHr4e nnp4apa

na3epHofo n3llyqe.FrH

J{s9. llo4poronra KoHcrpyrropcxofi AOI(yMeHTarlr{14

. OEPA3OBATE.IIbHbIE TEX}TOJIOT'UU
rrpoBaur.rfl v pa3Bkrrvn npocfeccuoHaJrbHbrx $aBbrKoB cryAenrrJ

crlr.rrrrrr4lrbr r4crroJrb3yrorc.fl aKTrllnbre u n{repaxrueurre 0op
correraHrza c nueayAaropnofi pa6orofi: (xoutponrnbre ay4rrro
e AoMarrrHr{e pa6oru). B xo4e [parcrr4rrecxnx saulrufi npe4nona
acner(Tg KoHrcpeTHbrx cuTyarlutr Bo3Hr,rKHoBe4irr u petneHtr.s :tl

TpaHcIIOpTr{poBKr4 Lr HaBeAeHHr na3ep4ofo r43Jrr{eHr4s
qecKrlx 3a4a-l rpalr(AancKoro 14 rloeHHolo natuauennt, 3ro rair,t

.4errToB aHaII4TI4r{eCKOtO Mbr[rJreHat. I4 HaBbrKoB pa3peue
rIB xoAe na6oparopHbrx 3aH.flTufr ua ocHol]e petrrreHlr.s rrzrroBr,rx :tia

rroJrbsoBaHHs cHcTeM aBToMaTr43arWrU U TpaHC+OpTr4pOBrs4 na3eprr

(nueay4rzropuax) pa6o'ra cry.4euTon n(mouaer 3&Kprsnrre

a fiprr noAroronKe K BblfroJrneHr4ro uvgunfi.gyalrsoft AOMarrr

u ta5oparopHblM 3aH.flTI4.[M" Or;Hoea catroc]rosrem;ur:it pa6o'n

no peKoMeHAoBaHHbrM r4crorruuKat\4 H KoHcre;<ry lerqufr, peme

3aAarl

aKTuqecru4x :,an"stufr [poBoAsrc{ c uc[olb3oBaHr.reM npe:errraqu{ n

pw c uc[onE3oBaHueM KoMrrbrorepHoro rlpoercropa. Cryaeu

a

'I

fo

14e

eil

KTpoHHoM eopMare MeroAHqeoKr4e yKa3ar!r4s. rro Br,r[orrHoHl4ro



( r.Pa4yxturrfi), I4Hcrnr o6rqeit (pu:nrn PAH (r.Mocr<na).

6" CTLIEIIOTIHbIE TEACTBA n\J[A TEKyTUET O K0 HTp 0 JrrI yC TIEBA EM(t C "Ur4,

I ErrrcrArlrlr{ rro r{TorAM ocBoEHr4rr Arlcr1rril,nu,Hbl
TTIECKOE OEECTIEIIEHtrIE CAMOCT'O'ITBJII,HOIZ PIIFOT6I

CTYAEIITOB
)JIr, yc[e]laeMc,cTr4 cTyAeHToB rBrreTcs pacnpeAeJreusrnr Bo BpelvrqHr4

)s Ha orIeHKe cleAyrorqux cocraBnflIorqr4x:

ra6oparopur,rx pa6or H rroAroroBKa orr{eros. 3au{uira pe3r/nbraToB

rawufi.

sanauufi. npanruuecxofi fi caMocroflTeru,nofi pa6oru. llo2poro$ra
a. BrrcrynJreHrze c AoKnaAoM Ha ceKrlr.ror{HoM 3aceAaHuu u zaryhra

TIPOME}KYTOIIHO
A YqEEI{O"-METO

'Tercyqnfi no

OeMecToa I{ ocHoB

1. BnIuorneuue

Jra0opaTopHbrx

2. BrmorHeuze
rrpe3eHTarII4I4 14

IlparTl4rrecxrax s auqu{[.

rofo uccJIeAoBaHlrt.

)y)r{AeHr4rr AoKnaAoB yr{auluxcrr Her ceKrdr4oHHb[x 3acel[aHr4.sx B xqAe

\a;luit p eft ruuron oro KoHTp o tts srranufr..

TPOJI'I

I
crrcreM TpaHcnoprr4poBKrr Jra3epuo ro u3JryqeHr4fl rrprr Jra3epHot1 pesre.

cr4creM TpaucrroprupoBKrr na3epHofo v:ly[euua rpu la:epfofr

crrcreM TpaHcrroprrrpoBKrr rra3epHoro rrsJryrreHr4fl npu la^aep{ofr

reprraoo6pa6orne.

cHcTeM TpaucrropTr,rpoBKa na3epHofo ra3Jrr{eHr,rs npn la:ep{ofi

crrcTeM TpaHcrropTr{poBrfl4 na3epHofo u3JryrreHr4.fl B c:acTeyax

Ka3aHlz-fl.

cr4cTeM TpaHcnopTrTpoBKr{ na:tepHoro u3fyqeHr.{s B riayqHprx

ar{Horo Ha3HaqeHl4.fl.

crrcTeM TpaHcnopTr{poBnu Jra3epHofo H3nyqoHHr rrpu peanrr3ar]r4r4

)I4HTe3a.

crrcTeM Tp aHcn.opTrrp oBKr.r Jra3 epHof o r43ny!reHr4{.

:TlrqecKrrM gJreldeFrraM crrcreM TpaHorloprMpoBKrx na3epHoro a3Jryr{eFll4t,

pe3ynbTaTOB BbrrroJrHe ofo uccJIeAoBaHIrt.

3. V.{acrne s y)r{AeHr4rr AoKnaAoB yr{auluxcrr Her ceKrdr4oHHb[x 3acel[aHr4.sx B x

4. Br,ruomreuue vrfi pefzruuroBoro KoHTpons srranufi..

llonr JI'I

HO|O Lr3lyqeHr{.rr.

3.

A

5.

6.

-rcosrpo.nr, J\b

Xaparreprncrra

Xapaxrepracrun

cBapKe.

Xapax'repucrnx
nonep2<uoc:ruofi

Xaparrepucrux
fpaBr{poBr(e.

Xapaxrepucrrzr

na3epHoro uen

Xaparcrepncrux

ycTaHoBKax

Xapaxrepucrux
repMoflAeprrofo

KracorzfrHraqnn

Tpe6onaHrzx x o
Oco6ennocru
HaBeAeHI4s

Cpe4crna
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