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1. UEJrr4 OCBOEHT4fl Ar4crltrrrJrr,rr{br
I-{elxuu ocBoeHzr 4rapquuuHrr (( ct4creM TparrcnoprrapoBKr.r v

HaBeAeHuq na3epHofo r43nyqeHlrq) srlJrf,roTcs cTyAeHTaMr,r TeopeTr.MecKux r4

npaKTr4qecKr4x 3HaHr,rfr Ia uasblxoa pa:pa6orr Hus cvcreu, o6ecneqr.rBarorunx
rIoABeIeHI4e nalepHoro I43nyr{eHur Urpe6yeMoMy frecry n,o:4eficrnvrs tu6o or r4croqr{r.rKa K
BbrxoAHoMy Sne.MeHTy OnTr4rrecKqro rpar(Ta.

2. MECTO AI4CUI4IIJII4HbI B CTPYMTYPE OTIOII BO
lucgutttruua <flpoeKTl4poBaHl{e clrcreM rfaucnoprzpoBKr4 rr HaBeAe}rprr Jra3epHoro

LI3nyqeHr4s) orHocr4Tcs K Ar4crlr4rrrrrr4HaM Bapr4arrrBHo[ *{acrz Cinora B.l OfJOfI.
Vlzyueuue AI4cuIlrInI4Hrt obuonaso Ha 3HaHr4flx, npuo6pereHHbrx o6yuarouluuuca upr4

ocBoeHI{LI [peAIre0TBy]olUI{x IU0III4IIIIIH yve6uoro +naHa: <Llcropzr r{ MeroAoJrorzx lasepuoit
rexHI.IKrI rr na3epHbx rexHonor4ft>, <Izlu(fopulquo[uue rexHoJrorr4r4 B lagepuofi rexuuxe li
na3epHbrx rexHoJroturx), <MarelrarnqecKoe Mo.qelup,cnanue ctrcreM reHeparlur4 k
TpaHcIIoprI4poBIo{ na3epHoro I43nyqeHr.rs), <MeuelNueHT KarrecrBa B lasepnoft rexnuxe fi
na3epHblx TexHOJIof[xx>, <llpooKTHpoBaHue oneKTqoHHbx rr,lo4ylefi ynpaBJreHr4r lesepulnai4
crlcreMaMr4>, <Ocuoabr KoHcrpyr4poBaHprr na3epHbrx rexHoJrorzqecKl4x r(oMrrJrexcolB). a rarx(e
3 H aHAqX, [OryLreHHbIX npu [poxox(AeHr4r4 TeXHOJTOTUf eCrofi rpaKTV Krr.

3. IIJIAHI4PyEMbIE PB3yJIbTATbI gEyrIEr{vIflIIOAI,ICIII4ITJII,IITE
flnauvpyellble pe3ynbraru o6yueHli.s rro Arrcur4rrJrr4He,, coorHeceHHbre c rrJra]HupyeMbrMr{
6raraMr4 ocBoeHr4.s OIIOIIpe JIbTATAMU OOBOEHT4fl

Koa
(lopvnpyevsrx
rcovnereHt_lr.til

Ypoaeus
ocBoeHHt

KOM neTeHUH 1.1

flraunpyevsle pe3ynbrarbr o6yveunn no nucrtilnJruHe *upart.pnryrru^; r.r-
q)opl.t HpoBaH ilr t(oM fiereH uH fi ( n ora:arelu ocBoeHilfl rcov nereuquu )

l z
nK-l qacTHrtHO 3Fars:

' TrrrroByro crpyKrypy plJl{caHwfl HayqHofo lrccJreAoBaHrrr Ha 3Tarre efo

opHOBe AHaILI3A hCToqlJ|,IKoB Hi;tyr{HO-TeXH],r.recKofi nHQoptraUuu B

o$tacru lasepuoft TexHr44z li nruepHbrx rexnolortfi;
BnaAeru:
. HaBbIKr{ cocraBrel+r4.f, ol]llcaHut [naH],IpyeMofo Ha] il.toto
I{CCJIeAOBaHU{;
. HaBbIKr4 r4CfroJrb3oBaHl,rg ve>xAl.tculznJrtrHapHoro IroAXoAa rrpH aHaJtH3e
H?yqHo-rexHrqecxofi npio6neusr H frraHHpoBaHr.t14 r,tccreAoBaH|,{t_i B

o6lacrr na3epHofi TexHHKH t4 ra3eoFrhrx rexsororrfi:
TIK-2 qacTHqHo 31t"-tr 

----------

. MeroAbr 14 cpeAcrBa upuepenui napaMerpoB na3epHofo H3Jl\/qerlHll
' MeToAI'l MaTeMaTI,IqecKoro MoAeJrlrpoBaHnr a Cr6racru
rpoQecc uoHalruofi Aesre,l sHocrx ;
. rpe6oaauns 6erolacsocru npv npoBeAeHr,rr4 3KcnepuMeHTarbHbtx
IrfcJIeAoBaHr4fr la:epHo{ TexHrrKr,r, Jra3epHbrx onrr4Ko-3JreKTpoHHbrx
npr4oopoB h chcTeM;
Yrr.reru:
. H3MeprTb [apaN4eTpbr Jta3epHoFr) H3J.tyqeHHR;
. paspa6arrraart MoAgnH HccJl,gAyeMbtx npo[eccoB u rsre:]t14ii B

oual sqofi AerreJlbHocrH ;

TeopellIllec K r4x tr 3Kcnep I{Me HTaJr b Hbrx r,rccJreAorlaH H, x
fr rexufaxu ?r Jra3epHr,rx rexHoaorafi;

. HABbIKII UEJIEHANPABJIPHHOIO TIJIAHEPOBAH'I' sKCNEPIIMEHTOI};

cKlrx u Qusn recxtx 3KctreprMerrroB B

eflTelbHocTtl h aHaIV3A IIX pe3ynbTa.IoBl



. HaBt,rKlt r4clonb3oB4Hr,rf, cpe.ucTB aBToMaTr43arIVV rpt4 rTpoBeAeHHu
qr(ct]epr,rMeHTaJrbHstx acqJ]eAoBaHr4fi ;

IIK-7 LIACTTII{HO 3saru:
. IIPI4HIII{IbI (IYHrcrir,rOrrAP OBTIHT4fl 3JICXTPOHHbIX KOMIIOHCHTOB,
I4C frOJIb3ytoutrxcfl B cfi cTpM ax ynpa.Bn eH I,It Jla3epaM14 ;. rpusrvecrue npn{qunur, rexaune B ocHoBe tlpoueccoB,

lporeKarcu{|,Ix frp14 pa]cnpocrpa]reHfifi na3epHofo r43ryqeHhr qepe3

leuecrao;. ocHoBHble npr4HqHr(br flpoeKTr,rpoBar]?rfl chcreM TpaHct]opt.t{poBKr.r
Jra3epHot'o u3nyqeHUr;

{lreru:

T
4. OEFEM r,r CTpyKTypA AI4CIII4[Jrr,IHbr
rrrJrr4Hbr cocraBJrrer 5 g rqdrsrrx e.rllrHr4u" 180 qaconAOEMKO CTb AI,ICUI4IIJII4 HbI cocraBJrter 5 bx eArrHr4rl" 180 qacon

Jl!
n/n

Hauverron
R
u
o
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o
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a
E
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caMocrf

H TPYAQ

lve6uoii pa6orsr,
BKIloqA'
,rrelruyro p,a6ory
lryAeHToB
ot\4Kocrb (a ,racax)

O6r,ev
yre6uoii
pa6oror,

npHr\.reHeHIeM
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x N{eToaoB
(a ncax /"/o)

Oopvul
reKyulero KoHrpont

ycfleBaeMo0Tt4,

rfopua
n poMe)Kyt'ortHofr

aT-recl'auilh
(no ce.uecmpa-n)

A14CUUnJlHHbt

F

o

i! rF

6q

O
L)

I BseAeHrae. KtaccuhuxarJus u
lpo6reMbt pffi pa6orKr4 c r.rcreM
rpaHcloprr,rpoBKr4 Jra3epHoro
143[yqeHr,r,{,

3 NJ 2 12 1/50

2 CpeAcrsa aBToMaru3aurrr4
npoeKT[p0BaHr,rr crrcTeM
TpaHc [opTt4ppBKr4 14 HaBeAeHl4

JIa3epHOrO A3Iyr{eHr4r,

3 I 4 20 2t50

l-f, perffiruur

K0HT'pOJrb

3 TpaucnoprrpoBKa JritsepHofo
h3nyr{eH[rl B TeXHOJrOtlIqecKLl

KOMn,lleKcilx.
3

-.t
8 4 19 4133,3

4 TpaHcnop'rr.rpoB Ka JriBepHot o
I43nyqeHr4t B oTKpbtToM

npocTpaHcTBe.
3 6 t) l8 6t50

2-il peiftunr
r(oHT)onb

5 MeroArr noAAepxKr4
xapaKTepacTr4K Jra3epHOfo
I43Jryr{eHr,r[ fipu efo
TpaHcrropl'LrpoBKe

a
J

(j)

5
6 2 20 5t6) 5

o llpanqnnlr 0yuxur4oH aposaH Lr

cI{cTeM HaBeAeHI4r na3epHoto
u3JIyqeH[/.tl

J 4 l3 3t37,5

7. rlpoerrnpoeaHue u

nr4AapoB
npr4MeHeHrle a

J m-J 6 2 l0 3t37,s
3-fi peiilr.rHr

KC}HTNO N L

Harnque B Ar,rcrlranJrr{He I(IVKP 3 18 + KI)
l{roro rro at4cwtrJl4He J l8 6 l8 tzo 24t44,4 3a.{ei' c ouerrrcoil



C o,LlepxaH uQ np axruq ecnr.rx e alrsruri lr r) Ar,rcqrr[JrrrH e
ParAel 1. K.laccuQumalluq A npo6lenarr pa:padorrcu cncreM 'r'paHcroprrcpoBrrr.l

Jra3epHoro u3flyqsHur.
l.l ' 3ala'ilr, peilIaeMble cucIeN{aMI4 TpaHcrropr4poBKlr pr HaBeAeHas na3epHoro H3Jrr{eHr4q,
| .2. Ktaccu$uxarlur clrcreti,r rpaHcloprr4po BKr4 na3epHo ro rd3ryqeHr4s.
1.3. llapal,relptr rexHllr{egKofo 3allarrprs., o[peAeJrrrorrlze Aamueftunft [poqecc

pa^lpa6orxu cIlcreM TpaHc[oprrapbnnu 14 HaBeAeHr4r nhgepuore r43JryqeHkrr.
ParAe.r 2. CpeqcrBa aBToMarIn3aIIun npoercizpoBarrr{fl cr{creM TpaHctroprr.rpoBr(rd n

HaBeAeHr{fl Jra3epHofo u3flyqeHuf .

2.1 ' O6:opl cpeAcrB aBToMarI43aIIvu npoeKTr4poBaHu.s crrcreM TpaHcrroprrdpoRr(r4 A
HaBeAeHr4.s na3epHoro r43nyr{eHr4sl

2.2. OcnorlHBle Bo3Moxruooru cAllP ZEMAI,., seo6>,lolunibre [pr4 paspa6orxr:r OucreM
Tp aH cn opTr.rpo BKpr 14 H aB eneHr4 r na3 epHo ro r43nyqeHr.rt,

PasAer 3. TpaHcuoprrrpoBKa JIasepHoro ur.nytrenus B, TexHoJroruqecKrrx KoMn,rreKcax.
3.1. Po6ou.I3IzpoBaHHbIe rexHoJlou4qecKr4e xoprulexcrr rasepnoft o6pa6o;nclr.
3'2'lIpuntlt4xbl nocrpoeHllt noAcrlcreM TpaHqnoprr.rpc)BKr.r na3epHofo H3nyqeHr4f, na3ep-

po6oron,
3'3. MarervrarIrrlecKl,Ie MoAeJIr4 H aJrfopr4TMbr ynpaBneHul'r noAcr{creMaMu rpaHcroprtrpoBr(ff

na3epH of o u3 rryqeHus,.

3'4' luuaHulroHHoe ynpaBneHl4e cl4creMaMlr TpaHcnoprr.rpoBKr4 r4 HaBpAeHur lrxe,puorlo
143IyqeHu.f,.

Pargel 4. TpancnoprrrpoBKa Jra3epHoro H3JrylrreHurr B orKpbrroM rrpocrpaHc.r-Be. r.r

4.1. llpo6leMbr nepeAaqr4 na3epHoro H3Jr

4.2. KoHcrpyKTr.rBHbre oco6ennocru cr4cre
PasAer 5, MeroAu rroAAeplr(Ku xapa

TpaHcI|opTrrpoBKe
5. I ' Blzsrlue oco6euuocrefi 3aKpblTbrx olrTuqecKllK TpaKroB Ha xapaKTeprr.crr.rKlr

u3nyrleHI4t.
5.2. Mepu coxpaneHr.rr yAoBnerBopr.rreJrbHoro KaqecrBa nyrrKa npv ero TpaHcrrolprr{poBKe

AO Uenr4.

ParAel 6. [lpuuqulsr SyuxqlroHl{poBaHr.rs clrcreM HaBeAeHnq ila3epHoro r.r}Jr\/q(tllrs.
6.1. Marervrarr.rqecKr4e npuirqzlu rpyurcquonr,ipoBaHzJ{ cr4creN{ uaneleuur nrnepuorb

I43nr{eHHt
6'2. KoncrpyKTLIBHbIe 3JIeMeHTbI cl4creM HaBeAeHVs na3epHoro v3nyqeHr4s.
6,3. Conprx(eHue oIITHqecKI,IX, MexaHrrqecKkrx 14 3JreKrpoHHbrx y3noB.
Parqel 7. IlpoenrupoBaHrre v [prrMeHenue l{gapon
7.l. llplaHuanu (fyHlcquouufionaHu.q ra3epHr,rx [rsMepr4Tr3nefi AaJrbHocrr4.
7 .2. KoscrpyKTIlBHbIe o co6 duH o crr4 nr4napoB p aNnzvn oro H a3H arreH r,rr.

Cogepxauue la6oparopHbrx :assrujii uo ArrcuurJruHe
Jla6oparopuar pa6ora J\bl. Asrolaarvsarrufl npbexrupoeaHltr cncreM rpar{aroprr,rpc.rBKr4 H

HaBeAeHlr.s Jla3epHoro r.r3nyr{eHr4r B crzcreMe ZEMAX
Jla6oparopnar- palora J',1b2. Aerot'a aru3ar\lrfl, npoeKTr4po Balr4fr cr4creM Tpar{cnopl4poBKg r,r

HaBeAeHLIt na3epHoro u3nyr{eHuq B clrcreMe AutoCAD ,

Jla6oparopuax pa6ora J\s3. Asroraarr{3r,rpoBaHubre cpegcrna patpa6orKr,r KoHcrpyxropcrofr
.4OKyMeHTarlr4r.r

JIa6oparopHa.a pa6ora Ns4. flpoexrnponanuQ crrcretv{br
I43nyr{eHur Anq na3epHofo rexHoJrofaqecKoro xorullekca

Jla6oparopHar pa6ora J\15. flpoerrl4poBaHr4e cgcreMbr ilepeAar{r4 na3epHofo r43Jryr{eHys B
orKpbrToM npocTpaHcTBe

Ila6oparopnax pa6ora Nnf. flpoerurpoBaHr4q crrcrelr{br lpaHcnoprr4poBKr4 nrilepHofo
u3nrleHr4_f, nprr ofpaHr,rr{eHr4qx Ha KarrecTBo rryqKa

Jla6oparopuat'pa6oral\!7. llpoexrLIpoBaHze cr4preMbr HiaBeAeHLr.s na3epHoro rz3,[y,qeHr4s ]

JIa6 op arop uax pa6 or a J\! 8 . I1p o exrr4poB aHr4e nufiap a

TpaHcnopTHpoBKr4 neBepHofo



Jla6oparopnar pa6ora llb
pa:pa6orauHbre crrcreMbr

I(oHclpyr(Topcxofi AoKyMerrrErrlr4 r4 tra

na3EpHoro usryueuuh

9. IlolrorosKa

5. OEPA3OBATEJIbHbIE TE,XHOJIO|I,II{
B npeno4aBaHvrkr rIIcqLIn+I,IHrt <MeseAx<meH{ r(aqecrBa r ra:epHoft rexHr.rKe r4 Jra3epHrrrx

TexHoJIofI4.ux) ble o6pa:rona:reJrbHble rexHoJlorfill KaK
TpaAI4tlHoHHbre, u rar reparrktBHbrx MeroAoB o6yueural,

AmnsHr qelnfl,:

tr4umeparcmuzHan tlerct4un (meua No I, 7 )';
fpynnoean ducrcycbua (meua lVb I -7 ),.
Auanus cumyaquil (meua lVb3-5);
Pas6op rcourcpemulm cumyq4uil (meua Ne3-7).

ii

6. oIIEHoqHbIE CPEACTB A I\JIfl TEKyIIIEIO KOHTPOJITI yCtIEEAIil,MOCTr,r.
rIP o MEXvr OtrHo fr nrrn crAUI,II4 ft o rrr o rAM o c B o Errvlfl

AIIC qU[JII4Hbf I4 YIIE EHO-MET OAI,IIIE C K o E o E E CIIETIIITIruT
CAMOCTO'ITETbHOIZ PAEO']IbI CTYNEHTOB

Texyquft KorrrpoJrb ycneBapMocrr4 :

Bonpocrr rc pefirunr-xonrpo.nro J\bl :

l. XapaxreplIcrl4Kl4 clacreM rpaHcrroprupoBKlr rr;a:epuolo r43nyqeHr4s rrpr4 Jra3epHofi trlesxe.2' XapaxrepucluKpr cl4creld rpaHc[oprr4poBr(r4 na3epHoro r43rrreH4q rrpu la:epuofi
cBapKe.

3. Xaparreprrcrr4Kr4 cr,rc,reM TpaHcnoprupoBK[4 na3epHoro r43nfreHr,rq npn ira:epuor7
nonepxHocrnoft repuoo6pa6orrel

4. Xaparcreplrcrr4rr.r cllcleM TpaHcnoprr4poBKl4 na3epHofo v3nyr]eHlfl npil ;rarepuofi,i,
fpaBr'r poBKe.

5. Xaparreprdcrr.rKlr cr4creM rpaHcnoprt4poBKrr na3epHofo r43ryr{eHuq B or4oreMax
JIa3epHOf o uere)rK43411uq.

6' XapaxrepvarLrKLr cl4crqM TpaHcnoprr4poBKrr ra3r3pHolo r43nr{eHlrs Er frayrrHbrx
ycTaHoBKaX pa3.rIHrrHofo Ha3Har{eHtrs.

7, Xapaxrep4cruKl4 clacreM rpaHcrloprr.rpoBK4 na3eprroro vanyqeHufl npr4 peanu 3ar\w
TepMorAepHoro cr{HTe3a.

8. Knaccra0 vKar\vrfl. c'creM jrpaHcnoprr4 poBKrr r{repHor<l rr3nyqeH's
9. Tpe6onanur x ontu'Ibcxl4N4 gJIeMeFrraM cr4creM TpaHcrroprl,rpoBrs4 riBerpHoro

I43nrIeHLrq. i

10. Ooo6enuocru rexriuqecKr4x zagauuit ua paspaborr(y cvcreM rpaHcrolprr4poBKr4 r.{

HaBeleHr,rr na3epHoro I,r3JlyrleHr4.fl. ;

1 1' Cpe4crna ZE}1.AI' Ans flpoeKruponaHrin orrrzr{ecKr.rx pr MexaHr.rgecKr,rx oJreN{eHroB
cI4CTeM TpaHcrrollTr4poBKr4 H HaBeAeHZs na3epHoro lls4y.reuur,

12' Cpe(crna AutoC$'D Anfl npoerrrafoBaHLrfl orrrr4qecKr4x vr Me)(aHurr:ecKr.ix
SJTeMeHTOB CHCTeM TpaHonoprt4poBKr,r r.r HaBeAeHr4r napepnoro r43nyr{eHa.fl.

Boupocu m pefirunr-rcoHrbo.nrc J\b2:
1. czcreua repeAarrr4 sHeprirzu Ha r4cKyccrneHur;ft cnyrHr.rK 3euru.
2. Cuqeva nasepuofi cB.rr3rr.

3. JIa:epuoe cBepxclrarr,re BeUecrBa.
4. llpo6nerura ryp6yneHrnobru arvrocQepu npl, rpaHcrroprr4poBKe

[o orKpbrTbrM TpaccaM.
5. Bosl\aoNHocrll na3epHblx ct4creM pasruvulrx rurroB Ans [epeAaqr4 oHepil4r,r flpii

pa3nr4rlHbrx MereoponoruqecKrrx Sicloaarx.
6. Tpe6oeaHr,Is cr4creMaM HaBeA eHnfl. Ha MrzrrreHb.
7" BHeoceBas rpexraua-urirax cllcreMa Soqrurraponarlux rtyqKa Ha ocHOBe cxeMhr

Jloruonocosa- feplrelx.
8. MnoroeJIeMeHTHbIe IpIzeMHI,IKI4 na3epHoro r,I3nytreHl{r a ocHoBe @oroenexrpl4rrecKr4x

npeo6pa:osarereft.



9. 3xcnepulrenrrr no opraunsaquu nepeAarra na:iepHoro [3nr{eHlrq B orKpbrror\4
npocTpaHcTBe.

10.l1pzdrr,rHI4KI,I-npeo6pargnarerr}IJIa3epIIofot,isly.reuIlr'
I l. ouenrca I(|ll npeo6pa^:oBaHvrfl gHepfr,rr4 rrpl4 Tpar{crroprr4poBxe Jra3epHoro r43JryqeHr4fl R

oTI(pbITOM rrpocTpaHcTBe. i

12. . Bult; orITLIqecKzx uoiepr rpl4 rpaHcrropT[rpoBxe rra3epHoro u3rry\eHufl. rro cJro)r(HbrM
o[Tr.rqecKl4M TpaKTaM.

I43JIyr{eHLIr.

13. Henunefinue oIITI,IqeoKIre gJIeMeHTbr Kp cpeAorBo nogep)r(Kr4 xapaK,repprcrrzK
JIas epHof O r.r3 Jrr{eHr,rr ilprr ef o Tp aH crroprr4p o BKe.

14' I4cnotb3oBaHI4e ortTl4vecKoro BoJroKr{a B cr4crerv{ax rpaHcloprr4poBKr4 Jra3epHoro
H3nyqeHr4f,.

Bonpocu rc DefiruHr-rcourpo.nm J\b3 :

l. 3aAar[a reopr4r,r
2. eBcrlcreMaxH
3' 6uclpogeficrn

na3epHofo r,r3JlyrreHrlr. '

4. Tpe6onaHra{ K orlTl4rreckulr gleueHTaM cracteu HaB€rAeHr4s na3epHofe r,r3JryqsHrt
5' Tpe6onauv.t K MexaHzrrecKuM oJIeMeHTaM cl4creM HilBereHr4f, na:epnpro 

"arry,ran"".6. Tpe6onaHut K sneKTpoHHF,IM I(oMnoHeHTaM cr,IcreM HaBeAeHr4s na3epHolo u3nyqeHuq,
7. llpzuqunu corrp.sr(eHl4t orlTvqecKlrx, yexaHr4rrecKax vr 3ner(TpoHHbrx y3noB B

c14cTeMax HaBeAeHIds. na3epHoro r43lyqeHr4q.
8. O6tacau npr,rMeHeHr.rs +r{AapoB. I

9.

10' ::Y::t-:tlnpov3BoAcrBe 
rll4rapoB'

AevcTBufl. r\vIapa.
11.

12. IIugapnufi uonnropr4Hr arrnloc$epsr.
13. Jlurcpnrrfi uouzropr,rHr eoAHofi nonepxuodru. i

I 4. flpr,rnrlr4rrbr pa3pa6orxu cKaHr4pyrorqeii ourfi xu.
Bonpocrr rc raqery c oqen*oft:
l. 3aAauu, pemaeMble crlcreMaMl4 TpaHcnoprr{ppBKr4 Lr HaBeAeHr4q na3ep4oro r43JryqeHr.r[.
2. Ktaccunf unaqzx ctlcreM 

ipaH cnoprlrpo BKrr Jra3 epH oro r43ryqeH r4s.
3' llapaverpbl TexHllqecxono 3araHus, o[peAerrroqr{e AaJrbHeilttufr ilpoqecc pzupa6orxr.r

cr4creM TpaHcrropTrlpoBKH 14 HaBeAeHVr nruepHofo us"{yreuur.
4. o6sop cpeAcrB aBroyarz3aul{I4 trpoeKT+poBalr4rr cr4creM rpagcrroprr4poBKr,r vr

HaBeAeHHr na3epHofo rr3nyqeHr4f, .

5. OcHoeHLte Bo3Mox(Hocrl.I CAIIP ZEMAX, ueo6xo4rzvue npu pa:pa6orxe cucreM
rpaHcnopTr.rpoBKr.r 14 HaBeAeHHr nEsepHof o r43ryr{eH[rl

6. ourosHble Bo3Moxuocril CAIIP AutoCAQ, neo6xoAurubre rpu pa^:pa6olre cr4creM
rp aH crroprr4po BKlr vr HaBe 4eHr4s na3 epH o ro usly.renux I

7. Po6oru:|plpoBaHHble rexupnorrarrecKrre rouuiercu rarepuofi o6pa6orrz.
8. llpuuIlunbl nocrpoeHr4s norct4creM rpancrloprupoBKrr na3epHoro r43JryqeHr4rr Jra3ep-

po6oroe.
9. Maren'rarl4qecK'e MoA.JII4 H anropl4TMbr ynpeBJreHr{r IroAcr4creMaMl4 TpaHcrroprr4poBK}r

IIa3 epHOf O 143nyrl eHrz.s.

10' lucraHIII4oHHoe ylpaBJfIeHI{e cplcreMaMkr rlpaHcloprr{poBKr4 h HaBeAeHr4s Jra3epHoro
r43nr{eHnq.

roto fiyqKa,
ropon) n,3

14. Meprr coxpaHeHr4r yaoilernoprrrenbHofo 4aqecrBa ryr{Ka npr4 ero rpaHcrroprupoBKe
,4O rlenu.

15. Mareuarl4qecKue upI4HIII.I[sI fiynr<qzoHupoBaHrzr. crrcreM HaBeAeHuq na3epHoro

HaBeIeHr,rr na3epHoro r,r3n)^{eHr,rr.

c

16. KoncrpyKTrrBHbre gneMeHTbr cl{creM



17, CONPXXEHI4C OIITI,IqECKI,IX, I\,{CXAIII4qECIO4X IN 3NEICPOHHbIX Y3JIQB.
I 8. I Ipzuqznrr QyHlcqzoHr4poBaHvrfl nngLapoB.
1 9. Konc:rpynrr4BHbre oco6eunocrr.r nr.rAapoB pa3nuqHor,o Ha3Har{eHn.s.
20' Ilpo6.neruu 3aIrII{TbI I4HreJIJIeKTya.nruoft co6crneunocna rtprr parpa6orur] o?rcreM

TpaHc H]r.fl,.

1" Pacqer oIrrHqecKpIX cl{creM cocro.surlx r43 AByx pa3rr.rqHbrx orrrr4qecKux 3JreMeI{ToB; i
2. Pazpa6arna v npoel(Tl4poBaHl4e cneqpranr43hpoBaHHoro o6opyaoBaH:vtfl, r,r rexHoJrorr4r4

na3epHofo nefrrpoBaHH4;
3. Pa:pa6orKa LI npoeKTllpoBaHve c[eqaanrr3l4poBaHHofo o6opyaoBaHufl u re)(HoJror],ru

rarepnofi cBapKr4;

4. KoHcrpyupoBaHue ycrpofi crna ynpaBJreH[q J.rinepHbrM t43JryqeH]reM.

l. Vcrpoficrsa sogAeftcrBr4fl na nonuoeofi S
2. I4zwepureJrbHbre ycrpofi crea Anq recrvpoBaHus cvcTeM TpaHCnOpTt4poBKu u HitBoAeHr4t

JIa3 epHof o u3JlyqeHr.rs.

3' vcrpoficrna o6pa6orru raH$opMarlr4r.r o pe3ylrbrarax uruepeHufi,
4. czcrerrrya KoMneHcarlr.ru a-rMocsepnrx rrcKax{eHr.rfi B lleaJrbHoM upar.irr,
5. Czcrev.a Iiperopn.
6. Bu4u a6eppaqufi BorrHoBoro $poura.
7. @yHrqr,r fl pacaeflHnr roqKr4.
8. IzlHrep(lepoMerprls 6oxonoro cABr4ra.
9. I4mep$epoMerp c KoMrreHcaropoM B

10. Zurepr{epouerp c KoMrreHcaropoM
I 1. @yurcr1ufl nepeAatrr,r MoAyr_rrlr4r,r.
12. Bra4rr 3KpaHr4poBaHH{ +oJrr 3parrKa.

napannpnbHoM ryqKe lyvefi 
"

B pacxogqqeMcjrr nyqKe lyvefi.

I 3. Onrz.recKrze crrcreMbr c cr.rHTe3r.rponaHuofi {uepryp<1ft .

14, llpo6leuu 3aulr{rr,r dsrenrexryaruroft co6crseHHocrz nplr
Tp aH cnopTrrp o BKr{ 14 HaBeAeH r,r { na3 epH o f o r,r3 nyr{ eHIz{

(DonA oueHorlHblx cpe4ctn rrq lpoBe aeuu4 arrecrarlr4r4 ypoBHs csopr'ruporraHHocrr4
KoMlereHlrIafi o6yuaroq[xct tro 4t4clll4nnune o$opMqrercr orAenbHbrM AoKyMeHToM.

7 . YIIE FHO -MET OAI,IIIIE CIT O E I{ I,IHO Q PMAIII,IOHHO E O EE C IIEIIE H I,IE
ArrcquII[rkrHbr

7.1. Kuuroo6ecue.reHHocr[,

pa3paooTr(e c14 cTeM

H ahveHosaHile nhreparyp6t : aBTop, Ha3BaHhe, BHA H3AAHh', H3AATCT6CTBO foa
n3l].aHhs

KHhfOOEECNEqEH HOCTb

Koru.tecrso
SK3eMnnrpoB r4:aax{fi s

6n6rrorere BrfY n

coorgercrsuH c Q|OC
BO

Flalnqne a

uerrpoHrroil
6n6nrorerce BrfV

I 2 J 4
OcuosHar rnrepalypa*

Tarcanq, M. B. 3HeprerlrrrecKr.{e napailerpu u
xapaKrepucTr4Kr4 r ir3epH oro r43Jr)^{eHUr : MeroAr4q ec Kr4e

yKa3aHr,ts K BbrfloJrHeHr.r]o na6oparopHrrx pa6or rro Kypcy
<l4suepenne r,r KoHrpqrb napaMerpoB Jra3epHoro nznyteuut>> I
M. B. TaxcaHtt, ll. H. Maftopoe. 

- MocKsa : MocxoacKzfi
rocyAapcrBeH Hrr[ rexun.{ec xnfi yuunepcu.rer umeura H.3.
Bayuaua, 2014. - 54 c. - ISBN 978-5-7038-3841-1.

2014 http:i/www, iprbo
okshop,ru/3 l 659.

hrml

XrrlyAr, B. A, 3lerrrpoHHbre ctrcreMbt .(lr npe[nruoHHol.o
ynpaBneHr{fl Jla3epHbtM H3JrfreHheM : y.1e6Hoe noco6ue / B. A,
Xrr,l yar. 

- Hoaocrr6 upc n : Ho eoc n 6upot<nfi rocyAapcraelnur fi
rexHuqecxvr fi yHhBepcr4rer,20li . - 435 c. - ISBN 97g-S-
7782-3325-6.

2017 http://www. iprbo
okshop.ru/9 I 497.

htln I

LIe JIa3qpHOfO r,r3nyrleHl,Ir c
acru I. florloqeHlre Jla3epHono
e6Hoe loco6rae / M. H.

2015 http://wra,w. iprbo
okshop.rrr/65819. '

htrnl



Jlu6eHcou, E. E. JlxosreB, f. A. lllanAu6nua ; noa peaarquefi
B. IL Betrrco. - Casrr-flerep6ypr : Ypraeepcurer IzlTMO,
2015.- 130 c. - ISBN 2227-8397.
flollxon, [. C. MeroafiqecK]4e pexoudHAauuu no
BbrrroJlHeHHto rrpaKTHqecKUx za!,auui,t f o Kypcy
<Bsaruo4eficrBr.{e JriB Hacrr
1. Ilomoueu[e r,r3ryn flKoB.
f. A. lllanau6nsa,E,
VHuaepcnrer HTMO,
Texcr ; elexrponuurfi // 3lexrpouHo-6n6ruorevHafl cl.rcreMa
IPR BOOI(S : [cafir]. - URL:

2016 http;//r,lrwvr,,iprbo
okshop, ru/t57265.

html

AonolHuren 6Hafl [tv
I enJroBbre, rr,tapolluHaM[qecKae l,l nnapMeHHble oQQexrur npn

on [u

ueurp - BHI4I43O ,2004. - 426 c, - ISBN 5-95 l5-0037-0.

2004 Irttp://www, iprbo
okshop" rul(i08 70.

htrnI

flaxonron, tr4. 14. KsaHroBar reopufl x3nyqeHr4r.
B:arvoAeficrBrre u3n) {eHu-q c seqecriou : yre6uoe locobue
Z, 14. flaxonaoa, A. M. Xopoxopoa. 

- Mocrea : MocxoscKr4fi
rocyAapcrBeHssrfi rexnnqecrufi yuuaepcrrer uueuu H,3.
Bayrraaua,20l0. - 36 c,. - ISBN 2227!8397.

2010 htg://www,ipr$o
okshop.r'u/il I 423.

html

Kacnapon, K. H. Oorosuzccnouusrft airarus onrl4qecKoro
h3nyqeHilr : voHorpadr,rr / K. H. Kacnapon, 

- MaHcr :

Beropyccnax HayKa, 20lL - l7l c. --] ISBN 97g-995-0g-
1251-3.

2011 http://www.iprbo
okshop.ru/ | 0092.

htrnI

Baxc, E. [. Iparrrar<a rperlr43uoHHofi la:epuofi o6pa6orrt / E
[. Baxc, M. H. Mr.rnesrrufi, JI. I-. CalprrruH. 

- MocKsa :

Texuocrfepa, 2013. J 7 l0 c. - ISBN 978-5-94836-339-4.

2013 http://www. iprbo
okshop.rul2690 I .

htrr I

7 .2. flepuoAurrecKue u3AaHrq
1 . xypnan <Knanrosar oneKirpoHrrKa) - https ://r,yww. quantum-electron,ru
2. ){ypual. <Becruux Bo3AylxHo-KocMr4qec$ofi o6oponu> http://www.itlmaz-

antey .ru/ zhurnal-vestnik-kontserna-pvo - alma z-antey I--"^^'"-"^.]" qrrLvJ t

3 . xypna-u <Anrouerp usr> - https ://www. sibran. rru/j oumals/Avtometria

7.3. llHrepHer-pecypcbr
l.
2.

J.

8. MATIIPI4AJIbHO-TEXHI{r{ECKOE OdncnnqEHI,IE AI4cIII{TIJIITHLI
[lr nomtolleHHofo nperloAaBaHufl, ALrcrJunnurlbr Heo6xoAr{M KoMlJreKT o6opy2lonaur,rr:

rM cKppocTHbrM KaHanoM BbrxoAa B r{HTepHeT c
r4ca q BO3MOIKHOCTb HCnOJIb3OBaTb 3Jrex:TpoHHbre

TaKlKe KoAeKr4 u $leunneep An,{ H3yqeHr,rs
eKTqp AJrr AHeBHOfO VCIOJIb3OBAHr4st, AOCKa AnB

Tpe6onanzs K ayALITopIItM (tIoMeuIeHr4sM, lredrarra) AJr.f, npoBeA eHLrfl 3avflTttit
CraH4apruo o6opy4onaHHbre neKuaoHr ,utpr arrfl

TIPOB 9KPAH AIIfl,
MapK

ecca:

POBAH HHfl
o[TzqecKrzx ycrpoflcrn;

2. Auto cA.D - czcreua aBTbMarn3r4poBaHHoro [poeKTr4 poBaHrrr o6rqero Ha3Har{eHr4r :
3" KOMIIAC--3D ceMdficrBo cr4crer{ dBToMarr43prDoBaHHoro npoeKTzposarrras bvwlvrw'vrDv vnvrelv! 4lJruMar143[1IJUBaHHOI0 IrpoeKTLlp(IBilHug c

BO3MOXHOcT.flMLT oQopnareunx rpoerrnofi 14 KorlcrpyKTopcrofi .qoKyMeHTaur4r4 cofJracFro
craHAapraM cepuv ECK,[ z CIIIC.
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