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I-{enrrrru o,u o.,,,,1' aT"",#T#":| "-?Tff##: ilTy TT.I".J rp aH crr op* p o, K n v,
HaBeAeHI'Ifl Jra3epHoro uslyrdulaxD ,IBflslorrcx upuo6pe'reHpre cryAeHTaMr.r reoperl,I\recKrztx ?r

lpaKTHrlecKl'ltx 3HaHLIfi u HasilrKoB pinpaSomu r{ r{clo,rlb3 oBalufl, clrcreM, o6ecneq[saroru[x
noABe.4eHlle Jla3epHollo LI3JIf{eHIr.u K rpebyenronry Mecr.F nos4eftcrnus nu6o or r{croqH.aKa K
BbrxolHoMy SJreMeHTy OlTr.rqeckoro TpaKTa.

2. MTECTO AI4CrIrurJrIrHbt B cTlpyKTt/pE orrolr BO
[uulur,ttuua dlpoeKtldpqBarllte cr{creM TpaHc]roprr{p(JBKra r.r HaBeAeHr.rr Jra3epr:lofo

I{3nf{eHI4t) orHocl,Ircfl IC ArrcqfinJrr,rHaM Eapr4aTr.rBHofi qaclra 6loxa E.l OIOII.
I'Isy'lenue AI4cI{nrIJII4HbI ocHoBaHo Ha 3HaHvflx, rtpvo6pr:reunrrx o6yrarorquMr4crr rrprr

ocBoeHIrI{ [peAIIrecrByK)tII[x AI{cIII4IIIH yue6uoro rrJraHa: <Irlcroprax r{ MeroAoJrorvrr la^repnofi
TeXHI'IKI4 I4 Jla3epHbrx TexHonqruftb, <IrlutpopMarlrroHHbre rexuoJroftrr,r B lasepHofi rexHar(e I4

na3epHblx TexHoJlo|utx), lMapenaarutlecKoe MoAeJrr4poBarrue oprcreM reHeparlrrr4 u
TpaHcnopTI,IpoBKIr Jlzuel)Holo M3n)^{eHr,rs), <MeHe4NrraetprT KarrecTBi} B na-:epuofi TexHrrn1e 14

JIa3epHbIX TexHoJlorurx>, <flpoerrraponarule oneKTponHbrx rr,ro4yneii ynpaBnerrr4.rr raBepHbrMr4
cI'IcreMaMI.'n>>, <Ocuonbl KoHcrpyvtpoBanvts. na3epHbrx rextFroJrorvrrecK.ax KoMruteKcoB>. a raKlKe
3HaHnflx, rIoJIfreHHbIX rIpt4 rlpoxoxAelrrrr4 TexHoJlorra.recxclfi npaKTr4Kt4r.

3. TIJTAHI4PyEMBTE PE3vJIbrATbI OEyqEHAfl rroAI4CIIr4rIJII,rrrE
fllanupyerrable pe3ynbrarr5r o6yrreHr.L,{ rro rrrcqrrnJrnHe, coiorHeceHnbre c [JraHHD.yeM]ilMr4

pe3 ofrorlJIbTATAMI-I O CB O EHI,I-S

Koa
tp o prr.l,rpyerra rrx
rougererruui

Ypoueur
ocBooHttt

KOMneTeHuHI.l

lhaur.rpyeurre pe3ynrTarr,r o6yuenur no Arrrcuun.rrr4He xapaKTepr,t3yroql,e, oranrr
Qopr'rnponaurar KoMrrereHrrrrii (noxa_:arelu ocBoeHr4r rounereuunu)

I z 3
IIK-1 qacTaqFIo 3uarr:

. TI,IIOByTO C',rpyKrypy oilvcalJufl H?yr111O.O lrCCJreAOBaHlrr Ha 3Ta[e ero
IInaHr{poBaHr{.{;
. nprrMepbr rrocraHoBKkr sil\aq Ha) rHbrx r4ccJreAoBaHr4ft n o6lacrn
larepuoff TexHuKI{ 14 Jra3epHBrx rexuolotufi rz B cMexrrlrx o6lacrxx;
Yueru:
. pa6orarr c lrcrorrHr{Kaur,r uHQopmarurrr{ o [porpaMMax $rauaucoaoft
rroAAepxKlr HayqHbrx ncclegonilHzfi ;. onpeAeJrrrr, aKTyanbHocrb rrJraHr4pyeMbrx Hayqr{rrx uccle4onauzi ua
ocHoBe aFriulll3a lrcroqHr4KoB HafrH(l-TexHuqecxofi uuQoplraqau B

o6lacru larepHofi TexHr{Krr r{ JrirepHbrx rexHolorrafi;
Bra4eru:
. HSBIilKI{ COCTaBJI€HITUI OTIT4CAIJ?IA nJlaHl{pyeMor.o HayqHOIr:)
I{CCJXeAOBaFII4A;

' HaBI'IKH I4crloJlb3oBaHrar ue;N4IacqunJll,IHapHofo noAXoAa rrpu aHanr433
HayqHo-'rexHlsecxoft npo6reurr r{ nJraHr4poBaHr4r{ raccre40rauufi .n

o6racru nasepHofi TexHr4Kl4 r4 JTiBeDHbIX texnolorr,rfi:
tII(-2 qACTI{iIHO 3Harr:

. MeroAbr r.j cpeAcrBa z:rvrepeuuf napa.MerpoB Jra3epHofo tzt:,ry-clelur;. MeroAbl MareMarl{qecKoto MoAentIpoBaHI{r s o6ra,srr,r
npoQeccuona-rrruofi gelreltHocrr,r;
' r-peSonauaa oesonacHocrrr rrpr4 rrlpoBeAeHrrr4 3KCrrepr,rMeHrzunrFrbu(
I4CCneAOEaHr,rit nznepHofi TgXHrrKt4, JriBepfrbrx olrrrK0-3JreKTporrE[,r](
npr4oopoB r1 ctrcTeM;
Yrrerr:
. rr3Mepf,Tb [apaMeTpr,r JriBepHoro r.lsnyqeHMr;. patpa6arr,rBarb MoAeJrLr Lrccre1yeldbrx qpol{eccoB rr rnneHuit n
o6lacru upo0eccuoualsuoft AetrelrHoc,ru;
' yqacrBoBarl B Teoperr{qecK.ax I,I 3KcIrepI4MeHTaJIbHbIX I4ccJIeAoBaIu[)i
s o6racru na:epnoft TexHr4Kr{ rz.narepriux rexuolorufi;
B.na4err,:
. HABbIKI4 IIENEHATIPABJIEHHO| O TIJIAHI4POBAHM' 3KCNCPI4MEHTOB ;

' IIDOBeAeHrlrf MareMarr4rlecr([x z ipusra,recxnx sKcnepr4MeHTOB B
obnaprz npot[ecclroHturbHofi 4errreruroc rrl rr tlrrura3a r.TX pe3ynbrar]oB :



r{aEbIKr4 rrcnorb3oBaHlrf cpeAcTB aBToMaTr{3arIVn npr4
eHTaJrbHbrx r4ccJreAoB aHr{fi i

npoBeAeril|tlr

3uarr:
. qpr,rHrlr.rrrbr QyHxquoHzlloBaHufl gJreKrpoHHbrx xounoueHi.on,
r4cnoJrb3yrcrquxcr B crrcTeMax :/[paBJreErr4rr JriBepaMn ;. r[ratnvecrne npr.rHrlr,rrrbr., Jrexarrlue B ocr{oBe npoqecCon,

4poTeKirrcrur4x npr4 pacnpocTpaHeHr.rM Jra3epHoro r{3JryqeHr4r q(3pt)3

BelqecTBo;

' OCEIOBHbIe IpLIHIII{IIbI npOeKTI4pOuaHrIfl CHCTeM TpaHcnOpTnpOBrllr4
JIIBepHOIO H3iryrleHr4.fl ;

Vueru:
. npoeKrrlloBarb 3JreKrpoErHbre MOAyJrl{ ylpaBJreHr.lf, Jra3epHbrNrr4
CI{CTEMAMI{;
. MOAeJrr4pOBaTb npoqeccbr 3BoJrroqz:r4 Jra3epHofo u3JlyqeHr4f llpr{ e|o
reHepa[u]r r.r rpaHc[oprr{poBKe;
. npoeKTr{ltoBaTb KOHCTpyKTrrBlJbre 3JIEMEHTbI CI.,ICTCM

TpaHc[opTr.rp or]Kr,r u HaBeAeHr4r Jra3epH0 ro r43ilyqeHur{ ;
BnzlAerr:
. HaBbrKaMu pa:lpa6orxu r4 KoHcrpyr{fr oBaHr,ts gJreKTpoHHbrx rr,ro4yle [;
. croco6nocrr cocraBJrrrr, I{ o[epzpoBarb MareMarr4qecK[M 14

Mo4enfiMr4 pacrpocTpaHeHr{f, JriBepHoro u3JryqeHr4rr;
. HaBbrKrn npoeKTr.lpoBKr4 Cr4CTeM TpaHCnOpTr4pOBKlr r4 HarreAeHtrs

T

C oA epfl(aHfie rrp anTrrq ecKrr x 3 aHqrllil rro Arr cq[rrJrrrHe
PasAer 1" K;raccuQr.rKarlrrfl u rrpo6JreMbr pa3pa6orKr{ cr{creM

4. qEbEM r4 CTpyKTypA,4I{CUAITJII,IHbI

Coqeprxanrire u1

AO eMKO CTb Ar{ClIr{rrJrIz cocrtlBrser _4_ sa.rerHbDl elrrHr.Ilt1 I4.4 uacon

.lt!
n/n

HauneHosaHrre reu n/wu ptzqe.nQn/rer,l
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I{ TpyaoeMKocrb (e qacax)
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(no cen.ecmpau,)oq

o

oq

'F=qvodo
tr

o

x!
L)
(.)

Bne4euue. Knaccu$uxauul i.r

npo6lerrarr pa3pa6olKr4 cr.rcrpM
Tp aHcrroprr..rp oBKr.r ni}3 epHorQ
u3IyqeHr.rr.

J I
l\) 2 l2 1150

2 Cpe4crn a aBToMarr43arlurr
IIpOeKTT{pOBaHr.rf, cr4 (lTeM

TpaHcrroprr4poBKr{ r4 HaBeAe4rf,
Ia3epr rof o r,r3ny qeFUu.

3
t,
I 4 20 2t50

7-ir peirrnur
KOHTpOJTb

3 Tpaucuoprr,rpoBKa JrruepHoro
I{3[!qeHu_fl B TexrroJlof r4qecKFx

KOMIINEKCAX.

3
.-l
I 8 4 l9

An TpaucnoprupoBKa JrEBepHorl

vr3 nyqeHkrfl B oTKpbrToM

npocTpaHcTBe.
J I

UJ
6 6 18 6150

2-ilpeftrurur
KOHTpOJTb

5, MeroAu noAAep)KKlr
xapaKTepr4cTr{K nruepHof o
I{3JryqeHrrr [pr4 ero
Tparrcr ropTtlpoBKe_

lJ)
I

s 6 2 20 5/62,5

6 llprumqznrr $yuxquour.rpon afi N.a

cI4CTeM HaBeAeHIIrr la3epHof p

r,r3q,qeHI,Irl
J I 4 4 l3 3137,5

7 flpoex'uapon aHlae v rrprzMeHe[r4e
JIITAAPOB

J 6\l 6 2 l0 3-fi peft'rnur
KO l)

Haruque tB Ar4cuurrJl4He KIVKP aJ t8 + KP
Hroro uo allcuHrrflI,rHe J l8 36 t8 90 24t44"4 3a.rer c oqeHro i-a

JIa3epH0r'() u3IyrIeHuq.
'rparrcIIopTr{pot}Klr



1.1" 3aqaqu, pettra,3Mble cfiacreltaml4 TpaHcnoprr4poBrm r.r Hal]eAeHrdr Jra3epHoro n:r.ryqerrr4fl"
7.2. Knaccu(frarcaqlrx cucierr,r rpaHcrroprr{poBls4 na3eprroro r43nyqeHr.rs"
1.3. llaparrnerprr rexHr4lqecKoro 3,u\alrrrfl., orr r3Aenrrctque Azurrnefiunfi

pa:pa6orr<n oltcreM Tpallcnoprlzponr<u pr HaBeAeurrr nirep]Fror-o r{3JrfreHr{r.
PasAer 2. Cpegc:rBa aBToMaru3arlrur [poeKTrrpoBaHus cr{creM TpaHcnoprrrpoBr(H g

HaBeAeHrrfi Jra3epHof'o n3ryrre,Hufl .

2.1' o6sop cpeAcrB aqrolrprusauuu rpoeKrr4po'naHLrfl. cr4creM rpaHcrroprr{poBicn Lr

HaBeAeHr,rfi JrEr3epHof o u3ryrreHl4s.
2"2" AcnosHBIe Bc'3MoxIlocr4 CIAIIP ZEMAX, neo6xo4rrnabre rrpr4 paspa6orr<e or4r)reM

TpaH cnopTr{poBKr{ r.r H aB eAeHr4g JrtBepH oro r.r3nyqeHr.rf, .

PasAer 3. TpaHcnoprlrpoBKa Jra3epHoro u3.[yqeHrrq B TexHoJrorrrrrecnrrx KoMrrJreKoax.
3 ' I ' Fo6ou'I3IzpoBaHHsre texH(uorriqecKr.re KoMrrJreKobr nasepuoit o6pa6orxu.
3.2. [Ipranqurlbl rlocrpoefizs rloAcl4cleM TpaHcrropr]LrpoBKr,r na3epnoro vanyqelils" Jregep-

po6oron.
3.3. Mareruarl4qect<rre MoAelu I4 anrroprlTMbr ynpaBneHr{fl rroAcr4oreMaMlr rpaHcrroprr.rpoBKr.I

na3epHof o l,r3JrrreHlrfl .

3.4. flncranl{HotrH,o€ yttpanod""e cllcreMaMrr rpaHonoprprl]oBKr4 rz HaBereHr4.rr Jragepl:roro
u3JlyrleHufi.

Pa:Ae.rr 4. Tpaucnoprl{poBrci rrur*pto.o rr3Jryqeuus B orrcpbrroM rpocrpaHcrBe.
4. 1 . I Ip o6neMbl [e]leAar{I4 Jia3 

?pH 
oro ra3ryqe Hrrs. B olKpbrror\,f rrpr) crpaHcrB e.

4.2. KoncrpyKTl4Bltble oco6esnocrrl cucreM Sopunponanr4s.Li naBe1eHlrfi niBepHoro ryrrKa.
PasAer 5. Me'roArr rroAAepllffiIr x[paKTeprrcrnK Jra3opHcrro u3fiyqeHrlfl npu ero

TpaHcrropTrrpoBKe
5.1. Bnnsnue oco6ennocrefi 3aKpbrrbx onrr4rreoKr.rx rpaKToB Ha xapaKTepr4 c-trrKu

r{3nrreHr4tr"

5.2. Mepu coxpaHeHlzf, ygoBJr,erllopI4'reJrr,Hofo KaqeorBa [yqKa npu ero rpaHcnoprypgBKe
/IO Uenu.

FasAer 6. Irpuuqllnsr SyurcqlroHl{poBaHr.rs cucrerr HaBe!(eHr{fl Jra3epHoro u3ryqerHuq
6.1. MareuarllqecKl4e nlqIrHrIZru'I (fy'nxqraonrapoBzrHr.ltr ct4creM HaBeAeHr,rr .rra3eprrofo

r,r3nr{eHrrs.
6. 2. Kon crpyKTIr BIl ble snoMeHTrI clzcreM HaB eAeHrr.rr -[a3 epHoro pr3 JrrreHr4.rr.
6.3. CornpxlreHl4e orITLIqeoKI,IX! MexaHaqecKr,rx v gnenrpoHHr,rx y::rJroB.
PasAer 7. ilpoenrtnpoBa$rde H rrprrMerreHrre JrHAaprDB
7.1. llpanqranu (fynrql4ogupoBarrr4r{ Jra3epnbrx r{sMelrr4reneit AiurbHocrrr.
7'2' KouctpyKTLIBH ble o cd6 euno crLr n aAapoB pa3rr4rrnoro Ha3HarreHLrs.

C)oqepxanue ;ra6oparopHbrx saHsrrIlfi rro Arrcq[lJrrrne
Jla6oparopuax pa6ora J'l!1" Aproma:In3ar\Lrfl rpoeKrrrpoBaHus. cracreM TpaHcrroprr{por}B:rr v

HaBeAeHUS na3epHofo r{3.rryrreHr,ls B cr,rc,feMe ZEMAX
Jla6oparopuan pa6,ora J\!2. Asrolaarusa\vs. rpoeKrrrpoBanvrs. cr4creM rpaHcnoprrrpoErKrr t4

HaBeAeHus na3epHoro r,r3ryqeHr4s B cuc.reMe AutoCAD
Jla6oparopuat, pa6ora Ns3. Asrorv{au43r{poBar{Hbre cpeAcrBa pa.:pa6orrcx.r KoHcrpyKr:opcxofi

,4OKyMeHTarIr4 r4

Jla6oparopnal pa5ora l'1ts+" flpoer:rupoBaHrre cuoreMbr rpaucroprr.rpoBKr4 na3elpHoro
ur 3 Jlf{eHr,rs Ins Jra3 epHorrt rexH QlofuqeoKor.o KoMrrJreKca

Jla6opa:ropuax pa6ora J\le$" flpoenrupoBaHr4e cr.rcrer\dbr repeAarrr4 na3epHofo r,r3nr{eF{zr.s B
oTKpbrToM rrpocTpaHcTBe

Jla6opa:ropuax pabora rye6. llpoenrzpoBaHrre cr4oreMBr rpar:rcroprapoBKr4 Jril,epHoro
rz3nr{eHus IIpu orpaHr4qeHrrsx 4a Kar{ecTBo ,flyqKa

Jla6oparopuaxpa6<traNl7, llpgenrl4 poBarrr{e crrcreMr,r HaBe/[eHr{J{ na3epHoro r43Jryr{eHrzrr
JlaSoparop laax palora Jl{b8. llpoexrr.rpoBaHr{e ilvnapa
Jla6opatopuax pa6o'ra Ne9. lloAroronxa KoEtcrpyxropcrofi !;oKyMeHTarIr4r4 Ha

pa:paSorauHrJe c[creMbr

5. OEPA3OI}ATEJIbHbIE T'EXHOJIO|I,II4

qroqecc



B npeuo4aBantrvl ALIcq{[nLIHrr <Meue4x{MeHT KaqecrBa n rasepnofi TexHr,rKe r{ Jra3etrrHbrx
TexHoJlor[tx)) [clonb3ylor0.s parHoo6pasurre otipasonareJrbHbre rexHoJror-rzr4 Kar(
TpaAI4III{orIHlbIe, TaK I{ c llpl4MerileH4eM aKTrrBHbrx tr trHTeparTrrBHr,x MeroAoB o6yueunr.

Ar rIa-sulre rr rrHTepaKTuBHbre M,ero4rr o6yveuur:
IrlumeparcmunHan neA,t4ust (menaq Ne I ,7);
fpynnoea.n ducrcyccuh (meua lW I -7) ;

Auanus cu.myaqulfi (wleuu Ne3-5);
Pas1op rcourcpeniuurx cumyaryuil (meua IW3-7).

6. OUEHOTIHbIB CPEACTB A )\JIfrTEKyIIIEITO KOHTI'}OJI^fl yCIIEBAtrMtO,CTtr4,

TIP O M ETTYTOIIHOfr NT'TN CTAIII,II IIO PIT OTAM O CB O EHLI;,fl

AI,ICUPIUJII,IHbI I{ YqEBHO.METOIII4IIEC]KOE OFECIIEqEHI4II
CAMO CiIOfl 'TEJIbHOIZ PAE O Tbf CT}ZNEHT OB

Texyutuft KoHTponb ycneBaeMoc,ru :

H

1 . Xapar<repr4crr{Kr4 cr.rcreM TpaHcn oprlrp o BKr{ r r}3 €prH s 1 s v:} ry rrellws. [pr4 Jr a3 ep H o li p e: I x e 
"

2. Xapaxreprrcrr.rKr.r cr{c,reM
cBapKe.

3" Xapar<repr4crr{Kr4 crdcfeM
rroBepxHocruoft repuoo6pa6or{e.

4. Xaparreprdcrr4Kr4 cr{cteM
fpaBr{poBKe.

TpaHcrropTr4poBKrr na3epHoro l3n) {eHr4r npn .:rasepHofr

TpaHcrropTr.rpoBKrl Jra3epHolo u3nyrreHr4s rrpkr nzneprHofi

TpaHclropTr,rpoBKr.r nasepHor,o pt3JrrreHr4r rrpLt na3etrrHoft ,

5. Xaparcreprrcrr,rKlr crrqTeM TpaHcrropTr4poBKt4 .[a3epHOUO r43nyqeHr,rr B ot4cTeMax
na3epHo r.

6. tl crIqTeM TpaHcrIoprLIpoBKLr ,na3epHoro rr3Jrr{eHr4r B Hayqgbrx
ycraHoB nasga-ieHr,r_s"

7. XapaxrepncrllKl{ orIcTeM TpaHcnoprrzpoBKr.r Jra:repHoro rz3JrrreHr{r npz peanvsaurrr4
TepMof,AepHoro cprHTe3a"

8. Knaccu$r,rKaur4rr.rct"i, tpln*.roptr4poBKr4 Jra3epHoro vrs:nylreHlrq.
9. Tpebonauux K onrtrr'recKrtM sJIeMeHTaM clrcreM TpaHcloprt4poBKrr na3epHoro

r{3nrleHzfl,
10. oco6ennocrl4 TexHllqecro4x za/Lartufr. Ha parpa6ormy cr.rcreM TpaHcrroprr.rpoBr{:rz 14

HaBeAeHrirr na3epHof o H3 [yqeHr4r.
1 1. Cpe4crna ZEMAX AJI"q rpoe.Kl:krpoBalrtufl. orrrprqecKrnx r{ MexaHrrqecKr4x sJreMeHToB

cr{ cTeM TpaHCrrOpTr4p oBKrr r{ HaB eAeH 14 r Jra3 epHoro r{3nrreHr.rr.
12. Cpe4crna AutoCAD Anfi rrpoeKTr.rpoBa;p1;?rfl orrrr4qecKr,rx v Mexarrr4rrecKr,rx

SJIeMeHToB cl4creM TpaHcnopruponxu r4 HaBeAeFrr4{ JrasepHofo r,r3Jry{eHprfl"
Bonpocrr rc pefirunr-rcoHrpoirro Nb2 :

1. cracleua [epeAaqr4 gHeprupr Ha ucxyocrnennr,rfi crryrHr.rK 3elrru.
2. Cmcrerrra nasepHoft cBr$u.
3" Jla:epnoe cBepxoxarr.rq Berlec,rBa.
4. llpo6nerr,ra ryp6yneHTr+ocrl,I arrr,rocsepu npu rpemcrropt'upollKe na3epHoro rr3ryrregr4s

no oTKpbrTr,rM TpaccaM.
5. BogltoxHocrl,I tIiBepHbIX cl4creM pa3rr,rrrHbrx :rurroB Anf, lepeAaqrz gHep]rlrv npu

piBnr{rrHbrx MeTeoponofr{qecKr{x ycqoBl4f,X.
6. Tpe6onaHr4f, clroreMaM HaBgAeHus. HaMr.rlreHb.
7. BHeoceeag rpexxaHarirnar cr4cleMa SopnazponaHzr [y'{Ka Ha ocHoBe cxsMbr

JIoMoHocoEra- fepurem.
8. MHorosJreMeHTn,bre rrpl.reMHr,rKr4 Jra3epHofo

npeo6pasonalelefi.
I,I3nygeHr4s Ha ooHoBe QoTOsneKTpUqr3CrsD(

9. 3xcneplaueuut no opr4HLI3aIII4LI lepeAarru Jra3epH )fo r{3nr{eHr4s B o'rKpr,r:roM
rrpocTpaHcTBe"

1 0. llpz€nrHprKr4 -rrpeo 6pal o narel a Jral epHoro r.r3rytrelHr,rs.



I 1. Oqeuna KI1[ npeo6pa^:oBa:n:as. eueprur rpr4 rperHonqprr{poBKe Jra3epHoro n3JryrreHur B
oTKpbITOI\4 npOCTpaHCTBe 

"

12' .Bulst orITI4rIecKI4x florepb npl{ TpaHcloprr{por}Ke na3opHoro r{3Jrr{eHr4f rro cJro)KHbrM
onTI,IqecKIIM Tp aKTaM.

13. Henunefiutre orITIrrIecKLIe gleMeHTbr Ka clleAcrBo noAAepxKr4 xapa(xepLrcrr4r(
Jra3 epH of o r43nyrreHr4r rrpu ero tp aHcn opTr4 poBKe.

74. )VIcnotb3oBaHLIe ouTt4.{eiroro BoJroKHa B cr4creMax rpi}Hcrroprr4poBKr,r Jra3epHoro
r{snrreHrrfl.

l. Hane4enue na3epHoro Ll3nyrrenldfi KaK 3araqa ro,opr4r{ ar}ToMarr4r{ecKofo yrrpaBnerFl4{.
2. Mero4rr orI'TI,IMI43aIIrllu, ucnclmcyeMbre B cr.rcrervrax HaBe1en:r4s.na3epHoro r,r3Jryqexrl4fl.
3. Cnoco6rt o6eoneqentaa niruelr.ueMofo 6rrcrpo4erficrBrirr nprzrpa6ore cr4creM HaBeAeHuq

na3epHoro r{3Jr} IeHprr"

4, 'Ipe6onanztt K onrHrIpcKI{M greMer{TaM crrcreM HaBeAeHr{r na3epHofo :asrryl,envs.
5. 'fpe6onauutt K MexaHhqedxnu oJI()MeHTaM cr,rcrerw HaBeAeHprfl rra3epHofo r43Jryr.reHgfl,
6. lfpe6onaHzur r enerrpoHHFIM KOMrroHeHTaM cr{cleM HaBe1e+;"r4s.nasepHoro r.r3JryrreHr4r.
7. llpuuquntl cotIpDKeHIr{ olrlrluecKr{x, MexaHrzqeoKrzrx vt gJreKTpoHHbrx y3JroB B

npu npord3Bo,4cTBe naAapoB.
r4s. nunapta.

1 1. KnacczSuxaqux nnA@ponl
72, llugapnrrfi nao unropr{Hr arrraocrpeprr.
13 . )Iuaapuufi uo nuropr.tHr ao4uoii roBepxHocrr4.
14. Ilpranqrrrbr patpa6orkz cKaHrzpyrouefi onruxz.

1" 3a4avIl, peruael{ble cuoTeMhMH Tpa.Horroprr.rpoBKr,r r4 HaB [euvlflnipepHofo u3nyr]errr4s.
2. Kraccz(pr{Kardrtrr cucreM TppHonop:rr4poBKr,r na3epHoro rz3.ryqeHz.rr.
3" flaparr,rerpbr rexHr4.rec(oro sallartqrg, olpe"4eJrrro[Ir4e AanbHeiituuit

clrcreM TpaHcnoprr4p oBK a rz uadeAeHr.rs na3epHoro r,r3nf{eHr,rr.
4. O6sop cpeAcr' anrouarrz:aquu npoeKTr.rpoBiLHr4s. olrcreM

HaBeAeHr.rr na3epHoro us.nyueud.a.

rpoqecc pa:pa6orr<r.r

TpaHcnopTt4 poBlKrz H

5. OcnonHrre Bo3rv{oxHopTr.r (lAlIP iaEMAI., ueo6xo4rarvltre rrykr pa3pa6ouce crcreM
TpaHcrropTr{p oBKt4 rr HaBeAeHrrr na3 epHo f o r43 JryqeHrrs.

6. OcuosHble Bo3ndoxHoorlr CA.IIP AutoCAD, neo6xo4zubre rrpr4 pa:pa6orxe cr4creM
TpaHcrropTr.rp oBKr.r r4 HaBeIeHr4{ na3 epHof 0 14 3 ryrreHur 

"

7" Po6orilsl4poBaHnble refrionorraqecKr4e KoM[JreKcbr lasepnoft <l6pa6orru.
8. llpuuqunbl IrocrpoeHl4t [oro]Icrer\.r rpaHcnoprrrrpoBr(r4 na3epHoro n43[yqeHur Jra3ep-

po6oron.
9" MaremaruqecKr4e MoAglra r4 anropr{:tMbi yrpaBnetgr4fl rroAcr{creMaMr4 TpaHcnoplrzlpoBrfl4

na3epHoro Lr3.rrr{eHr{s.
10. /{ucraHrlr.roHHoe ynpdnneHue cr4oreMaMr.r rpaHcuoprr4proBKr,r r{ HaBcAeHr.r, nalepHofo

lI3nyrleHHs.
1 1. I[poSneMbI flerreAarlll fia3epHoro rr3.lryireHvf, B or](p6rroM rrpgcrpaHcrBe.
12. I{-oncrpyKrl{BHble ocobennocll4 cr.rcreM (foprrarzpon aHus. w HaBeAeHr4.s nffiepHolo nyqKa.
13. Blzxnze oco6eHHocTeft 3arpbr:Tbx olrrlqec]fl.rx rpaKT()B (rraanvrnyrr roponr) Ha

xapaKTepr4 cTr4Kr{ [r3Jrr{eErufl. 
"

14. Mepu coxpaHe)Hr,rfl yAoBnerBopr,r'uenbHofo KaqecrBa rlyqKa rrprl ero TpaHcrroplrlpoBKe
IO Uenn.

15" Marevarl{qecKl{e npLIHIIIjnr'I (fyrrrqrourzpoBaHr4{ cr4creM HaBeAeHkr.rr Jrir:rellHoro
n3nr{eHLrs

16. KoucrpyKTr.rBHbre eneryrenir,r or4creM HaBeAeHr.rs rta3epHoro r{:rnrreHr4{.
I 7, Co[pxxeHl4e o[TVtrecKI4x, MexaHHr{ecKrrx kr SneKTpoHHbrx y3rIoB.
1 8. IllpuHqznu Syurquortupopanur nr4AapoB.
19. KoncrpyKTr.rBHbre oco6euriocrr,r nr,rAapoB pa3rflrrrroro Ha3HaqeHr.r.f,"



20' [Ipo6neurr 3i]IrII{TbI rlHl'eJrJleKTyanruofi co6ornenuo,cn'r rlpIa paspa6orre ororeM
TpaHcrroprr4 p oBKr{ 14 HaB eAeHr4t [a3 epHoro I,I3nyr{eHus.

bIII IIE
Pacqer orITIrqec)KI{x c4crertl cc}crorlrlll4x I43 AByx prunrlrfrHbx c}rrrr4rlecKr4x
Pa^rpa6orxa u npoeKtr,rpoBaHr{e cilerlr4anr.r3rrp BiaHHolo o6cr,pygoBarFrr{t

3JICMEI]I'TOB;

I4 TCXHOIIOII4II
Jra3epHoro nerupoBaHl{s;

3. Paspa6orKa [I [poeKrtlrpopaHne c,[ellr4aJrr{3t4poBiaHHoro o6opy,uoBa]Frr,rr r4 TexrrgJrofuu
lasepuofi cBapmr{;

4 " Kon crpyl{p oB ar{I4e ycrpoft orn a ylpaBneHr4s ra3 epHbrM r,r3r Jrr{eHrreM.

l:

2. LIzuepureJlbntble ycrpoficrna l\nfl Teorr,rpoBaHr4r c;r4creM 'rpaHcuoprr{poBrr4 vr Ha:eqxiHkrfl.

e3yJIbTaTaX r,I Srr,repen Uft .

raxenufi B peanbHor\{ BpeMeHr,r.

8" I4urep$epeMerpr,rf, 6o(onopo oArlr.rfa.
9. I4urep(fepoMerp c KoMrreHqaropoM B napannenbHoM rD{qrce n)rueft"
1 0. I4nrep(fepoue'rp c rcor'rneircaropoM B pacxoA-srqeMc.f, nyqKe .rryuefi.
1 1. OyHrcrlr4s repeilaqv MoliyrilJuu.
12. Ru,4tt oKpaHr.rpoBaH[f ro+s spaqKa.
1 3. Onru.recKr4e cucrelmi c cr4Hre3r{ponaHnofi aneptypoft 

"

14' flpo6neurr 3a.rII{TbI raniel.nerryzurrnoff co6cleeHuor;rz npn paspa6orr<e cLrciTeM
TpaHcrropTr4poBKrr r{ HaB oAeHr4_rr na3qpHrof o H3nyqeHr.rs

(Dorr4 olleHor{Hbrx cpe{crB Antr npoBe ronus, arrecrarlr4r,r ypoBHr c(fopuzposaHHcxcrr4
KoMnereHIIIafi o6yraioullxcfl ud Azqquurarre oSopMJrrercl{ orApnbHbrrv{ AoKyt\,reHToM"

7 . yIIEEHO-MET OAIITIE CI(OE 14 I,IH@ OPMA{I'I O HHOE OFE CIIEqEFII/[EI
AI4CTII4tIJII,IEIbI

I(H KIfOO6ECNELIEHHOCTb

3neK"r?oHHoI
6z6luorexe IJII-V

7.1. KnuroodecueqbHHocrr,
HafiN,renosaHHe nrrreparyprr: aBTop, Ha3BaHfe, Br.lA l.BAaHr.rr, lr3AareJrbcrBo

Ouronuar .nureparypa*
TarcaHq, M. B, SneprerlrrrecKr{e tap[rrrerprr lr
xap aKTepr4cTr,rKU na3 epHof o rlr3n) IeHrf .s : MeToA[qecx[e

,>/

2014. - 54 c. -- II]BN 978-5-7038-3847-1.
Xrr,ryAl, B, A. SnerrpoHHbre cucreurf Anf, rrpeua3uoHHoro
ylpaBneHr,rr JratepHbrM r43JDAeHr{eM : yue6uoe loco6ze lB. A:
XuyAr. 

- Florr ocu6upcr : Hoso ctz6rnpcxlrfi ro cyAapcrneurnrft
texurqecrzfi yrrr4Bepcr4rer,2017. 

- +35 c, - ISBI{ 97g-5_
7782-3325-6"

SKeMtrJrrlJoB u3AaHHX I
6u6nuor:ere BlfY u

coo'rserclsH{ c OIOC
BO

http://wrvw.iprbo
okshop"ru/3ll6li9.

html

http://www.iprbo
okshop.ru/!) 14!17.

html

Jlu6encoH, M. I{. B:anvo4eficrnne nd:epnbro rr3Jryr.reHrr{ c
BerrlecrBoM (cmonan onrara). rlacrr I. flououlerrue Jra3epHoro
tl3ryqeHr4rr B TBepAbrx reJrax : yve6uoB noco6ue / M, I{.
Jlu6eucou, E. E. -fkosreB, f. I. lllan,qrr6rana ; roA peAaKrlueii
B, lI. Befiro. -- Casxr-llerep6ypr : {unnqpcnrer ?[TMO,
2015. - 130 c. - ISBN 222?-839i.

http://wwrv.iprlbo
okshop.ru/65819.

html

A. C. Mero.qr{lrecKr4e KOMeHAa



Bbr rroJrHeHuro lpaKrr{lrecKrD( 3 aAaHH[i rro Kypoy
(83 ar.rM oAefi crBr4e JruI3

I . Ilornorqesfie r43ryrr
f. A. lllaslrrfluua,E.
Vuurepclrrer I4TMO,
Texcr : elercqlouuufi // SnexrpouHd-6u6rraore.rH€rr crrcreMa
IPR BOOKS : lcafirl. - Utri.L:

okshop,ru/6'71165.

html

.I[ono;rumelbHa.rr Jrlrre )aTypa
Temonrre, rlrApo ,re ssQercru npu
n:amto4eficrnuu IeclBoM :

lvronorpaQza / H. H. C. 3axapon [u
AP.l ; nol pe4axquefi H. C. llaxapoB; B. A. Vpluu, H. H.
llleuqen. 

- Capon : Poccuficxzfi Qg4epanruufi xgepnufi
qegrp - BHI,IIISO, 2004. -- 426 c. t- ISEN.5l!_l_tQ@i-O

2004 http://www. iprbo
okshop ru/60f170.

htrnl

llaxoMoB, -11. 14. KnanroBas reopurr r.tr3ryrxeHr,rs,

Braulro4eficrBr{e r43JD reHrdrr c BetqeprBoM : yve6uoe noco6ue /
14. H. llaxolron, A. M. Xopoxopon. -- Mocxrra : Mocroncruft
rocyAapcrBeHtrrrft rexnraqecruf ynupepc4rel naeuu H.3.
Baynaana, 2010. - 36 c. -- ISBN 2227-9397.

2010 http://www.iprbo
okshop.ru/3 1423.

html

KaclapoB, I(. l-1. @orosuuccuo Hsuil auzuilrs orrr[lrecKol.o
I43ryr{eHrur : r,rouorpa$ul / K. H. Kaonapdn. -- Muucr :

Benopyccrar FrayKa, 2011. -- 77 | c.,- ISBN 978-985-08-
1251-3.

2011 http://www,iprbo
okshop.m/10092.

html

Baxc, E. [. llpaxrrzxa npeur43r{oHHof lEfux-Z oOpaOorr- I n
[. Baxc, M. H. Mrurenlrnit, J[. f. Cdnpuxran, 

-.Mocxna ;

Texuocrpepa, 2013.- 710 c. - ISBN 979-5-94936-339_4"

2013 http://www iprbo
okshop.m/26901"

html

1' Xypnan <Knanro nas ongKrpbHr-rKzD) - https ://www. quantum-elerctron.ru
2. Xypnan <Bectuux Bo3AymrHo-KocMrlqecKofi o6opouu>

antey .rul zhurnal-vestnik-kontserna-pvo-alma z-antey I

7 .2, IlepuoArdqecKrie uiuaraus

3 . xypuan <Anrouerp vfl>> - https : //urww. sibran. ru/j oumal s/A.vtornetria

7.3. I4.urepner-p€cypcbl

http://www.alr.naz-

1 . https ://elibrary.nJ - enel(rpor mas 6ud tuoreKa HayrrHbrx ny6ilr4Kar\r4ir
2. http/a_Eqpq{ql.ru - dopran o na3epax Lr na3epHrrx rexHorroruHx
3. https://topwar.ru - HoBdcrHofi rropraJT o HOBbx pa:tpa6orx:ax

8 " MATEPI'IAJII, HO -TEXHII4TIE CKOE OBE CIIETIEHIIE AI,ICUUII.IIIIII rI
{ln nomrolleHHolto npe4oAaBaHLrfl 1uerJurrJrr4Hbr He,o6xoAr.rM KCrMrrJreKT o6opy4onanua:
Coepeuenur'rfi rorransroTep g ycroftqr,rBlrM cKopocrHbrM K:aHaJroM BbD(oAa B uHTepHer c

TIOJIHbIM KoMlrJIeKToM rlporpaMM AI-II pi]6ortbl o(fuca c Bo3MoxHocrb r{cnoJrb3o,Barb gJreKTpog.r{bre
y're6nuxz I4 cnpaBoqHo-rlpaBopble crrcrervrrr, a raK)Ke KoAeKrI z $leurnleep An.s v3yqe14s
rIoJIe3Hbx Meilva MarepHaJIoB, coBpeMeHHblft npoeKTop An-rr AHeBHofo vcrroJrb3oBa:nrlfl, noc6a An.[
npoeKropa, AOcKa Anfl MapKepa.

TpeSonanu.t K ayAI,ITopuhM (nolteulenrarM, MecraM) gnx upon ell;,eHprs,3aHs"tprir
Crau4aprno odopy4onhnnrre JIeKrIrroHHbre aypmopitu, pnrvr o6opyAonanuue ilnfl

rrpoBeAeHr.rj[ r4HTepaKTr.rBr{brx lekqufi: KoMrrbrorep, Br.rAeorrpoeKTop, oK]paH Hac:renslrft, Aoor{:a AJls
MapKepa, snunuapr, BbrxoA B r4HTepHeT.

Tpe6onaurar K [porpaMMnouy o6ecneqenuro yue6nrcro npoqecoa:
1. KonauleKT rlporpaMM: ZEMAK - cucreMa aBToMarr.r3ir{poBaHnoro npoeKTrrrporaHpr-s

oflTurrecKr{x ycrpoficrn ;

2. AutoCAD - cuc:terrta adroupua3l4poBaHHoro rpoerTr,rpoBarHr4s o6rqero HirHaqen[,rs:;
3' ROMIIAC:3D ceMeficrBo cl4oreM aBToMarr{3uproBaErHoro rpoeKTup,oE}alllrr c

Bo3MoxHocr.f,MI4 oQopu:leuzr npoenruoit v KoHcrpyKTopcKofi AoKyMeHTarIVlr oonrzrDHo
craHAapraM cepuu ECI{.|:u CIIXC.



Pa6ouyro rporpaMMy cocraBr{Jr Aurznon A.A._
(ouo, no4n

PeqenseHr

llporor<on J,,lb ora
3ane4yrorqr,rfi

Pa6o.rar rporpaMMa o4o6pena

flporor<on saae [alnvrs. radr e4prr

3ane4yroqraft rca(f e4pofi

no4uzcl)

(or4o ucr)
Pa6o.ras uporpaMMa paccMorppHa I4 oAo6peHa Ha 3ace p'alalzv yve6no -lreroArlqecKofi Noruzccuu
HarrpaBneH us" 12.0 4.0 5

llpe4ce4 areJrb KoMr{ccr{pr

,lo4lIaor)

JII4CTIIEPEYTB PXAEHI4fl
PAE OqEfr IIPOTPAMMbI Arrcllr4rr.Ilr4[rbl

Pa6o.ras rporpaMMa ogo6pena Ha

flpororcon 3ace ralvrs. r<aQ e4prr Nls

3ane4yroqufi rca$e4pofi

OT

Pa6oqar rporpaMMa o4oSpeua Itu _i__ y.re6unfi ro4

3ane4yrorqnft ra(f e4poft

oT roAa
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o6pa3oBarenbHofi nporpaMMbr
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a pa$ouyro nporpaMMy Ar4crlunnuHLr
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