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1. IIEJII4 O CBOEHLIA AVI(.JII,IITJTI,IHb]I
I{enrnru ocBoeHr,rr Ar{cqunnr{Hbr <llpoerrrapoBaHr,re ctncreMr

HaBeAeHUi[ Jra3epHofo u3JrrreHr,rf,)) flBJrrrrorcr upno6pereH]re cryAeHTaM]r
[paKTI'IqeoK]IX 3HaHI,Ifi ra nanrrrcon paspa6orKr{ r4 r4crroJrb3oBaHr4r cxroreM.
rrorBeAeHrre na3epHoro r,BnrreHzx x rpeSyeMoMy Mecry nos4eficrnrnlr nn6o
BhrxoAHoMy 3neMeHTy o[Tr,rqecKoro TpaKTa.

2" MECTO Ar4crlr4rrJrr4Hbr B cTpyKTypn oIrrDrI Bo
n{ucquuruna dlpoenrzpoBaHr.re cr{creM TpaHc[oprt4poBrs4 M H€rBeAe

H3JrrreHrr.r{) orHoclrtcs K Ar.rcqu[JrrlnaM no nu6opy Bapr,rarr4BHoft qacrz 6lo
rBrf,erc.f, o4noft v.t Arrcrlr4nJrr,rH, $opurapyrorqzx npo(pecczoHarJrbtrrbre

HeooxoAr.rMbre Marr.rcrpaM fro HarrpaBneHr4ro nc'rroroBKr{ 12.04.05
Jla3epl{bre TexHoJlorr{r4)),

I4sy'reuue Ar4cnlr{rrJrr{Hbr ocHoBaHo Ha 3Harrrrf,x, flprao6pereunrx
ocBoeHrrr4 rrpeArrrecrrryroq[x A}tcrlr{[nr{H yue6uor0 nnarra: <<I4cTopun u wt

TCXHI4KI{ II JIA3EPHb]X TEXHOJIOII4fi>,<ZTTSOPMAIINOHHbIE TEXHOJIOIU}N B

na3eprrbrx rexHoJlc)f[tx>),<<Mareuarr4qecKoe MoAeJr]rpoBaHr{e or4creM
TpaHctroplr4poBKlr JliBepHoro I,r3ryr{eHr{s>, <<Meue4xMeHT KarrecrBa B Ja3epH
JIa3epHbIX TexHoJlorl4rn>, dIpoeKTI,IpoBaHIae gJremTpour{brx iuo4ynefi J/[paBnerr
cr{creMaMrr>,<<ocuontr KoHcrpyt4poBaHl,rr Jla3epHbrx rexHoJrorlrqecKr,rx
3HaHlIsx, rroJIr{eHHEX npu IlpoxoxAeHl{rl TeXHOJrOrU.reCNofi rrpaKl I{Kr4.

(Jcnonnsre [o.rro]KeHr{{ At4crlr4trnr.rnrr dlpoeKTr,rpoBaHr4e cr{cteM
HaBeAeHI'Itt na3epHoro LI3[f{eHLIs)) IacfloJlb3yrcrTcr rlplt npoxox(AeHr,rlr n
[paKTraKz vf BbrrroJ]rrreHr.ru HayqHo-uccJreAoBareJrrcroii fi nrrnycru<1fi KBan
pa6orr,r.

.l]zcrlunnuHa BneAeHa n yre6nuft ulan n

2015-u roAy rro corJracoBaHraro c Oe4epaJrbHhrM

rasepHrrfi rroJrr.rroH "Pa4yra" ).

3. KOMTIETEHIII{'I OBI'IIAIOIIIEIO C-fl , O OPMI,IPYEM
BPE3yJIbTATEOCBOEHVTfl IkICrlI4trJII,IHbI(MOAyJIfl )

B rrpoqecce r43yqeHr{r rr4crlrrrrJrr4Hrr <llpoexrrzpoBaHr.re cucreM
HaBeAeHr.rr na3epHofo r,r3nyqeHLrr> y o6yvarotqerocr $oprunpyrorcrr cneryrcure

snocoSnocrr pa:pa6arbrBarb $yHrqnouanbHbre r{ crpyKTypHbre cxeMbr
clrcreM nasepnoft Textflr,rKrr c olpeAeJreHrreM r4x slrsu.recxux rrpr4Hrl1a11on 4efi
rornqecKrlx ce.f,sefi 14 ycraHoBJIeHIieM TexHr{qec)Kux 'rpe6onasuit tttt o,TAenb

oJreMerrrbr (lIK-a);
cnoqr6nocrb rlpoBoAr.rrb rexH}rqecKtle pacqe,rbr rlo [poeKTaM, TeXHZT(O-9

v (pyurquou€rJrbHo-crouMocrHoMy aHaJrr.r3y s(f(perrunnocrz npoeKrilpyeMbrx
CI{cTeM, BKIIOqaS OqeHKy I4HHOBaIIUOHHbIX p}IcKoB KOMM0pIIIAUr}AIJLII4 ]tIpoeKTOB

rOTOI}HOCTbIO IIPOEKTI|IPOBATb CI,ICTEMbI TPAHCTIOPTI{POBKI{ VI

rlrcnf{eHrrr (AIIK-8).
Ei pesynrrare ocBoeHufl, rvrc\LrtrJrr.rubr <llpoexrupoBauze cr{creM

HaBeAeHr{r na3epHor,o r43rfreur,rs> o6yrarorquficr AonxeH
pfl ynbrarr,r o6pasonanz.a :
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1) 3narr: r<uar:cr,r$urcalllrro crlcreM TpaHcrroprr{poBrer Jraseprroro 1a3ny

GIIK-8);0aKTopbr, BJurflrorrlkre Ha KoHcrpyKrlr{rc cvcreM rpaHcnoprr,rpoBKr{
Jla:lepHorc' x43JlfreHftt (IIK-4);rr,reroAbI pacqera [apaMerpoB ]r xap€tr{.repr.rcrr.rr

CLICTEM TPAHCTIOPT}IPOBKI,I }I HABEAEHI4fl NA3EPHOIO I{3JIrIEHI,Ir @K-7).
2) )'rrrerr: [cuoJrb3oBarb MeroAbr r,r r{HcrpyMeHTbr paspa6orxr{ KoHcrp

rpaHcloprr.rpoBKlr r4r HaBeAenr.rf Jra3epHor,o r43Jryqeuux (lIK-7); ncuolb3oBarr
rexHr.rqecrcyro AoKyMeHraqvrc n upoexrHofi AerreJrbHocrr4 (IIK-4);
KOHCrpyKlfOpCKyro r{oKyMeHrarl}rrc (lIK-4);npoBoArlrb rexHurrecKr.re pac.r€rr
TpaHcrroplrlrpoBKr.r rr lFraBeAeHr.rr Jra3epnoro rrcnytreHur (IIK_ 7).

3) Bna4err:coxrpeMeHHbrMr{ cpeAcrBaMu aBToMarr3arlrd}r npoeKTr,rpoB
TpaHcIIoprlIpoBKt4 I{ HaBeAeHI,It JliBepHoro IIBJIf{eHr.rx (IIK-4)

4. CTpyKTypA I,I COAEPX{AHI,IE AIICqVIJII,IHb]I (MOAyJ
O6uas rpyAoeMKocrb At4cIIIlrIJIlIHbr cocraBJrifler 4 sa.rerHrre eruttwr;,;^,144

:nr.rx (lIK-4),
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rlp arc.ruuecKr{e 3 aHrrrr{fl
PasAer 1. K;r4cclrQur<aqlrr ll rpo6JreMbr paspa6orrur cucr]eM Tpa

JIa3epHofo rr3JlyrreHufl .
1.1. 3aaauu, ppuaeMbre cr{creMaMr.r rptrHcrroprr{poBKlr v HaBeAer

u3nrreHr4t[.

I.2" Klaccn$urallut cl{creM TpaHcloprr{poBKr,r JrzuepHoro u3nyrre,Hrs.
1.3. llapanrerpni TexHr.rrrecKoro 3altalvrfl,, onpeAenrrcqr4e Aant,rrefi

paspa6orrth czcreu rpaHcrloprI4poBKt4 r,r HaBeAeHrl{ Jra3 epHolf o r43ny q

PasAer 2. CpegcrBa aBToMarlr3arlu[ [poeKTr{poBaHrrfl cr{crer[ Tpagc
HaBeAeHlrfl Jra3epHoFo u3ryqeHllq.

2.I. o6sop cpeAcrB aBroMarI,I3aIIuz [posKTr{poBarrprfl. cr.rcreM TpaHc
HABS elJurz JJa3epHoro r.r3Jrr{eHr{r.

2.2. Ocuonnrre Do3MoxHocrlr CAIIp ZEMAX, neo6xo4ranrEre nrpkr pastr
TpaHcrropTrrpoBKr.r r{ HaBeAeHr.rs Jra3epHolto u3ryqeHuf, .

ParAe.n 3. '{paucnoprr{poBKa Jra3epHoro u3flyrreHns B Tex
KOMIIJIEKCAX.

3. I .Po6otra3l,IpoB[tHHbre rexHoJrofuqecKrre KoMrrJreKcr,r rarepHoft o6praS616s.
3.2'IIp.aHqI'IrIbI rlocrpoeHl{t rloAcvcreM TpaHcnoprlrpoBKr,r Jra3epsroro tr3J

po6oron.

3.3.Marenrarl'IqecKl4e MoAeJILI u anropr4TMhr yrrpaBneHvrs. rroncvrcreMaMlr rpi
ntr3 epHoro r.r3ryqeHr.rr.

3.4.[uwaullt4oHHee yrIpaBJIeHI,Ie cvcreMaMr{ TpaHcrroprapoBKr{ r{ HaBeAe
I{3Jl:rreHI1Is.

Parqer 4. Tpar:rcnoprrrpoBna Jra3epHoro u3flyqeHr{fl B orKpbrr.oM rrpocl
4.1.llpo6leMbl rlepeAaql,I [a3epHoro rd3Jryr{e:ar4s.B orKpbrroM npocrp€rgcrBe.
4'2.KonctpyKTI4Brlbre oco6ennocrr4 cr.rcreM (fopuuponauvs.LrHaBe1leHr4rr nr136

PasAefl 5. Mero4br rroAAeplnKrr xapaKTepncrrrK Jra3epHoro r{3Jryrrc
TpaHcrropTlrpoBKe

5.l.Bnusnze oco6eHnocrefi sarprrrblx olrr4qecKr.rx rpaKToB Ha xapar(Tepr.rcrr
5.2.Mepu coxpaHeHlrt yAoBJlerBopI4reJrbr{oro Kaqecrna rrrKa rrpr4 e}-o rpaHc

uenu.
PasAer 6. Ilplrrnfinnsr SyHrcql{oHr{poBaHrrfl cr{creM HaBeAeHHrr,Jra3epHo

6.1.Ma'reuarr.rqecKr.re [pr{Hrlr{rrbr QynrqraouupoBanrzfl cr4creM HaBe.qeH
r43nr{eHr.rr.

6.2.Korrcrpyr<rr,rnuBre gJreMeHTbr crdcreM HaBeAerFrLrfl Jra3epHofo rr3nyrreHrzfl.

tropTr{poBKrr

r na3epHofo

Lrkr Ilpo{ecc
[v9.

)pTr4poBKrr rr

)pTr4poBKr4 lr

iorxe czcreu

)JIOf'I{qECKIIX

{eHpr.f, Jra3ep-

cIIopTr.rpoBKr4

H Jra3epHoro

nHc'TBe.

IOrO [yrlKa.
rrfl rrpl| ero

I I43nrIeHr4S.

,prr4poBKe Ao

| lr3JryqeHr{fl

I na3epHoro



6.lJ.Cc,npsxeHr.Ie o[TrzrrecKux, MexaHr,rqecKr,rx u gJreKTpoHuhrx y3Jron.

Pargel 7. IlpoorcrupoBaHrre r rpr{MeHeHrre JrrrAapoB

T.l.rlplruqunu (fuyHrqr,roHr,rpoBauprf, Jra3epHbx r{3Mepr4reneft 4a-rruo,cru"
T. 2. Konctpyrrznriue oco 6enuo crld Jrr4AapoB purgnlrqHoro Hrrnarrenrr4rs.

Jla6oparopHbre 3aHrrrnfl
Jla6oparopnax pa6ora Ns I . AnroM arv3ar\us. rrpoeKrLrpo Balvrfl. clrcleM

HaBeAeHr{Jr na3epHoro r,r3ryqeur,rr B cr{creMe ZEMAX
Jla6oparopnax palora Jtlb2. Asron,r utr43arfvs. rpoeKrrlpo BaHvrs. crlc,reM

HaBeAeHrrJr na3epHoro H3ryqeHr,r.f, B cr.rcreMe AutoCAD
.lla6oparopnax pa6ora }..lb3. AsroMarr.rgzrpoBaHHbre

KoHcrpyKuopcrcoft AoKyr![eHTarlpr[

Jla6oparopnat pa6ora Ns4. flpoerrupoBarrr4e cr.rcreMbr rpancloprr.rpo
r43nrreHr,rJl,4Jrfl Jr&3epHoro TexHoJroll{qecKoro KoMUJIeKCa

.lla6oparopuar pa6ora J\b5. llpoexr.r,rpoBaHrre cr{creMbr repeAaql4 ra3e
orKpbrroM rrpocTpaH0tBe

.Ila6oparopnax pa6ora l',1b6. flpoercrrapoBarrrre crcreMbr rpaHc[oprr,r
kI3nrreHr4Jl rrpu orpaHl,IqeHr,I.f,X Ha KaqecTBo [yrrKa

Jla6oparopwax'!,a6ora Nr7. flpoerrrdpoBaHr.re cvcroMbr HaBeAeHL4.fl

Jla6oparopuax p,a6ora }lb8. llpoexrnpoBaHr{e rv1upa
Jla6oparopnax pa6ora }lb9. lloAroronra KoHcrpyKropcnoft

pa-spa6orannrre cucreMrr

5. OEPA3OBATEJIbHbTE TX]XHOJIOII,IKI
- c rlenbro $oprr,rupona1vfl. vr pagBvtrkrfl, rrpo([ecczoHaJrbHbrx HaBbrKoB

r{EOHOM IIPOqECCE AUCIIKIIIJIIAHbI I4CTIONb3YIOTC' AKTI{BHbIE V
rrpoBeAeH?s. gausruit B coqeraHr4r{ c BrreayAuropnoft pa6oroft: (Ko,H.TponbH

paoorbr, utt4r4Bu4yur.bHble AoMaTrrnze pa6orrr). B xo4e rrpaKTr{trecxzx sausrufi n
paa6op n npo6neuHoM acleKre KoHKperHbD( curyaqNfi Bo3Ht4KHoBe:Hvrfl vr

IIPOEKTI,IPOBAHVI. CI4CTEM TPAHCIOPTI,IPOBKI4 VI. HABEAEHI,I' NIL3EPHOTO

KOHKperHbrx rexHoJlorllqecKl4x 3aAarr rpaxAaHcKoro la BoeHHoro tFriBHarreH

IIenbIO pa3BI4TI'Ifl y CTyAeHTOB aHaILITI4qecKOfo MbIIxJIeHvt V HaIlbIKoB
npo6neuut;x oIzTyaIIpIft. B xo4e na6oparoplrbx sirHsrI,r]ft Ha ocHoBe perxeHnt
piBBt4BaroTcs HaBbIKr4t IICTIOJIb3OBAIJIIS. CVTCTe,M €IBTOMOT!]3ATJZr]/r r,r 'tpaHcrlopTr4

u3Jrr{eHr.rr.

- cErMocrosTeJtLHas. (nneay4r.ITopHa-rr) pabora cry.4eHToB BKrroqaer
TeopeT'I{qecKoro MaTepvuru npn [oAroToBKe K BbrrroJrHeHr4ro kr]H!,kr$pr[Jrur
paSorrr, K [paKTurreoKr.rM u la6opa:ropHbrM 3aHflTruflM. Ocrona
rr3yqeHr,re Jrr.rreparypbl rro peKoMeH,4OBaHFrr;rM r,rcroqHHKaM r,r KoHcrreKTy
BbI,4aHHbrX [penoAaB8tTe[eM 3a,4aq.

- HeKoropbre LI3 rIpaKTI{qecKI,Ix gaunruit npoBoArTc;r c I4crroJIb3o.BaHI{eM

Mynbrr.rMelluf,tuoit ay Ftt r opuuc [cloJrb3oB aHr4 eM KOMrrbrOTepHOro

lpeAooraBrrrorcs B oJTeKTpOHHOM (fOpnrare MeroArrrrrecKr,re yKtBagr4r rro
[paKTr{qecKr4x vr na6oparopnrrx pa6o'r, a TaKXe nO opraHn3arlrrr{
pa6oru.Bo[pocbr aBTpMarr{3arl}r[ [poeKT]rpoBaHur cprcreM :rraBe1e1;,vts. kr

na3epHoro vI3Iry.{eIJprsI pelrarorcr c [crroJrbso]BaHr{eM cleqr4irnr8zponaHnofi CAII
- TIJIAHI,IPYIOTCJI JIEKIII,II IPI4HIATTTEHHbIX CIEIIUAJI}ICTOB I,I3 'OKII f <Pa4yra>

cpeAcTBa
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krfl. sanal{

ufl- Anfl
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(r. P a4yNnru ir), Lluctvrryra o 6rqeft (p usuxu PAH (r. Mo cnra a).

6. OIIEHOIIHbIII CPEACTB A AJIfl T'EKYIIIEIO KOHTPOJIfl Y
TIP O ME }KYT Oq}tofr Nr rN C TAIII,II4 IIO I4T O IAM O CB O FjIT.ITfl TIT

14 ytltEBltro-METOAI,TqECKoE OEECTTETIEHI,IE cAMocrofl TEJIbH
CTYNEHTOB

'Tenyquft rcoutpo"rrs ycneBaeMocrrr cryAer{roB flBJrrercr pacnpeAer6nH
ceMec rpa LI ocHoBbrB aerct Ha oIIeHKe cnellylolql{x cocrarBJrrroqlrx :

1. Bsnomreuu:g na6oparopHbrx pa6nr r4 noAroroBKa orqero*.
ra6oparopHbrx Lt ccJre4onaunfi .

2. Ilrrnonnenme sa!.arruir npaxru.recr<oft 14 canlocrorrerbuo,fi
npe3eHTan;vrLr v AoKJraAa. Brrcryunenr4e c AoKJraAoM Ha ceKur{oHHoM

PE3YJII;TATOB BbITONHOHHOTO UCCJIEAOBAHId'"

lJ. vqacrze n d6cyN4eHr.rr.r AoKJraAoB r{arquxcl: Ha ceKrlrloHHbrx
lpaKTraqecxzx saHsruft .

4. BtrnomreHr.re) paAaHraft peft rzufoBoro KoHrponf, :tnartuit.

@nr-fosfpom.JE-l
1. Xapaxrepucru5pl cllcreM TpaHcrroprr,TpoBKr4. Jra3epHoro lr3nyqeHprr rpz
2. Xalpaxrepucrr,rKlt cr4creM TpaHcrroprr,rponKr{ JrrBepHofo r{3ryqeHr4s

cBapKe.

Xapanrepr,rctBrlcu crrcreM TpaHcrroprr,rpoBKr{ JrruepHoro ns:twenpls.
roBepxHocruof replaoo6pa6orxe.
Xapar<repzcrzrKrr crrcreM TpaHc[oprr,rpoBKr.r na3epuoro H3Jr) reHnt
rpaBr4poBKe.

Xalrartepracwrku clrcreM TpaHcrroprr.rpoBKr{ na3epHoro z:3.rrrreHr4t
Jra3epHof o rle.rreyKa3aHr,r{.

XapaxrepracrrirKr,r crrcreM TpaHcrroprr4poBKr.r JriBepHoro rr3Jrr{eHvt
ycTaHoBKaX pEl3II,IrrHOrO Ha3HaqeHI,I.f, 

"

7. Xaparrepzcrr,rKrr crrcreM Tpancrroprr.rpoBKr.r JrarepHoro lr3flyqeHu_r
TepMo.flAepHoro clrHTe3a.

8. Knaccu(f urarlur crrcreM TpaHcrrop:urpoBKr{,rra3epHoro r{3n) reHrrrr.
9. Tpe6onanra{ K olrr.rqecKrrM oJreMeHTaM cr{cleM Tpagcloprr,rpoBxrr Jr

10. oco6enHocrr4 TexHr.rqecKnx saranrafr. Ha paspa6omy or4crer\,r

HaBeAeHHf, Jra3epHoro u3ryqeHr.rr.

ll.cpeAcrna zENTAX 4nx rrpoeKrr,rpoqalufl. orrrr4:qecKzx r{ MexaHrl
CUCTCM TPAHC]IIOPTI4POBKI4 I,I HABEAEHH' JIA3EPHOIO I{3IYqEHT4f, .

12. cpegcrBa AutdcAD 4nr npoeKTrzpoBaltrfl, orrrr.rqecKr.rx r.r MexaH
cvcTeM TpaHCnOpTr,rpoBKr.r r.r HaBeAeHr{r Jra3epHoro r.BJrr{eHMr.

@
1. cncteua [epe4aqu 9'eprurr4 Ha r'cKycorBenurrft c,ryrHt4r 3eunz.
2. Czcreua ra3epHofi cBr3lr.

3. Jlasepuoe cnep,xcxarrre BerrlecrBa.

a

4.

5"

6"
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pe3Ke.

rasepuofi

nasepuoft

rasepnofi

B CI,ICTEMAX

B HarrHbrx

peaJrkr3ar\vn

rr3n)AreHlrr.

poBKr{ Lr

SJICMEHTOB

X gJICMEHTOB



4. flpo6lerraa ryp6yreHrnocrr4 arMoc([epu rpr{ rpaHcroprrrpoBKe
rro oTKpbrTbrr/r TpaccaM.

5. Boguoxnocrr.r JrBepHbD( clrcreM pa3Jrrr,{Hbrx rlrnoB Mfl nrepeAaqpr

palnllqHblx i\4eTeopoJroluqecKr4x ycJloBr4rx.

6. Tpe6onauzs qucreMal4 HaBeAeHrrrrr Ha Mr.rneHb.

7. Bneocenas rpexKaHuurbHalr cr,rcreMa (popuzponanvx [rrKa Ha
Jlououocona- fepmenx.

8. Muorogneuerrhsrre rrpueMHr{Kr.r na3epHoro r43nJ reHr4r r{a ocuoBe
npeo6pa:onarpleft.

@rysrporb.JE-3
1' Hane4enze na{epnoro I43nyqeHlrr KaK 3aAarra reopu[ aBToMarr,rqecKoro

9. 3xcnepuueulrg ro opraur{3arlr4r.r [epeAaqrd na3epHoro rr3nr{eHr4t
lp0cTpaHcTBel

1 0. flpn0rr,rnuxu-upeo6pa3oBareJrr.r Jra3eprroro Lr3nf{eH}rr.
11. oqeuxa KII{ rrpeo6pasonaHrr eueprurrl rrpr.r rpa.Hcrroprr.rpoBKe Jr

oTr(pbrToM rrpocTpaHcTBe.

12. . Bugrl orrr4qecKr,rx rrorepb nprr rparrcloprr,rpogKe na3epFroro H3n) reH
onTI4qecKIAM'rpaKTaM.

13. He"rrunefiurre Q[Tr.rqecK[e gJreMeHTbr Ka cpeAcrBo rroA epxffirr x
r.r3Jrr{eH}rf, rrpll ero TpaHcrropTrrpoBKe.

l4.Irlcuorugosaunie orrrr{qecKoro BoJroKHa B cr{creMax rpaHcrroprr{poB
I43I) IeHlI{.

2, MetoArr orITHMLBaIIzNI,vIcrroIrb3yeMhre B cucreMax HaBeAeHI4r.Ili3epHoro
3" Cuoco6rr o6eone.reHllfl rlpl{eMJreMoro 6uc'rpo4erfficrBvts. npz pa6ore ckrc".

Jra3epHoro r,r3.rrrreHr{s.

4. Tpe6onanus K onrr.rqecKr4M gJreMelrraM cr,rcreM HaBeAeHLrfl Jra3eDHoro
5" Tpe6onaurax r< MexanraqecKuM gJreMeHTaM cracreM HaBeAeHr.rr na3epHoro
6. Tpe6onauus K gneKTpoHHbM KoMrroHeHTzrM cr{creM HaBeAeHur .rri3epHoro
7 . flpmHqurrr cotrpxxeun.f, orrTvqecKrrx, Mexanr{qecrr,rx n oneKTpo]rubx

HaBeAeHr,r.rr nffi epHoro r43ryqeH[f, .

8. O6nacrr.r [pr{MeHeHr.rr JrLrAapoB"

9 " ocnonnrre rexHoJroft4n, rrprzMeHf, eMbrre [pu [porl3BoAcrBe nr,rAapoB.
10. CrpyxrypHas. oxeMa r.r nprrHrlrr 4eficrnur ril41apa.
I 1 . Knaccu$r.lr<arllax Jrr{AapoB.

12. Iluyapurrft monuropr{Hr arMoc$eprr.
13. Jlu4apHrrfi uonuroprdHr BoAHofi uonepxnocrv.
I 4. llpuuquuu pa:pa6orKr{ cKaur{pyroqeft orrrr{Ktr,

IlpovrexyrorrHafl arrecrarluq [poxoAnr B (popnae

oxBaTbrBnroT Bcro TgMaTkrKy, paccMoTper{Hyro B xoAe
ua6oparoplrrbrx 3 aH.fl Tr.rfi s re.renra e ceMecrpa.

aKgaMeHauvoHHbre rlonpo
1. 3a.ltaqu, peruaelrautd cl{creMaMrl TpaHcloprr,rpoBroa }r HaBeAeHr{s na3epHopo
2. Knaccu(f urarvu orrcreM TpaHcnoprkrpoBKr4 Jrailepnoro r43Jrrregr4r.

gK3aMerrE[. Bon
IIpoBeAerrvt

I{3ryqeHrat

gHeprrur [pu

TIOBE CXEMbI

eKTpr4qecKux

B OTKpbrToM

r,r3ryqeHu-fl B

IIO CJIO)KHEIM

r.rK Jra3epHolo

na3epHofo

r4g'

weHkrfl.
I{aBe.4eHr4t

9..

rreHr{r"
eHufl..

B CI,ICTEMAX



3. rlapavre'rprr rexrrrdqecKofo 3aAaHr{r, olpeAeJrrrorqr4e ga6ueftruu;it 1
CUCTEM TPAHCTIOPTI4POBKH I4 HABEIEHII' JIA3EPII OfO I,I3JITIEHI4{.

4. o6sop cpeAcrB rlBToMarlr3arlrat4 rrpoeKTr,rpoBaH]rr ct4creM TpaHcrrcl

na3epHoro ll3nr{eHvr.
5. ocuonnrre Bo3MoxHocrra CAIIP ZE]ly'rAX, neo6xoAznarre ilpll

TpaHcrropTlrpoBKt4 rr rraBeAeHr,rr Jra3epHofo u3flyrreHr4fl .

6. ocnonurre Bo3M:o)KHocrrr cArIP AutocAD, neo6xo4zurre npz
TpaHcrropTr4poBKrd r.r HaBeAeHlI.{ Jra3 epHo]f o u3nrreHr4 s.

7, Po6oruszponaHu.dle rexHoJlorl{qecKue KoMrrJreKcbr rarepuofi o6pa6orxz.
8. llpuurluusr uoc'riroeuur noAcr,rcreM'rpaHcrroprrrlpoBKr4 Jra3epHofo

po6oron.
9. MarevratuqecKlze MOIEJII{ 14 anropr,rTMbr yrrpaBJreHr,rr noAcr,rcTeMaMlr

ntl3epHolo r{3r}qelrus.
10"r{ucranqrroHHoe ylpaBneHr.re crrcreMaMr,r rpaHcrroprr4poBKr4

r{3nrreHr{tr.

11. flpo6neMbr [epeAarrn nzBepHoro r.r3Jry{eur{fl B orKpbrroM rrpocrpancrBe.
12. KcrucrpyKrrlBHble pco6euuocrll crrcreM Sopunponanus.vHaBeAeHr,rJr Jra3epHo
13. B,illrsuze oco6epuocreft 3aKpbrrbnx orrrrrqecKvx rpaKroB (nraHzny

xapaKT'epucTr4Kt4 }l3nrreHr{f, .

14. Mepu coxpaHeHzfl y.qonnerBoplrrenbHoro KaqecrBa. rrrrKa rrpr4 e1o rpaHc
qe[I,I.

l5' MarevarIaqecKlle irpuuqunrt (fyuxqnouupoBaHr{f, crrcreM HaBeAeHr4jr Jra3e
16. KoncrpyKTLIBHhre pJIeMeHTbI cl4creM HaBeAeHrrfl Jra3epHoro rr3nr{errq.rr.
1 7. conpr:xeurae onrf vecKr{x, MexaHr,rqecKr{x r,r gJreKTpoHHbrx y3JroB.
1 8 . flpzuqr.rurr $ynr<qraoHLrp oB aHr,rr nr{Aap oB.

19. KoncrpyKTr4BHbre bco6eunocrr,r Jrr{AapoB pa3Jrr.rrHoro Ha3HarreHrlrr.
20.llpo6nerrau sarqltrrr rantennemyamnoft co6crnennocrra rrpa

TpaHcn opTr,rpoBKrn r.r HaBeAeHr{r nil3 epHor,o u3nyqeHlllfl .

1. Ycrpoficrna nos4eficrnufl, Hanonuoeofi (fpour.
2. klztrcputetrbHbre ycrpofi crna Anr recrlrpoBzrHr{r cncreM rpaHcnoprr4po

na3 epHof 0 r43JrrreHr{r.

3. vcrpoftcrna o6pa6orxa uu(poprraaquu o pe3ynbra'lax ra:rraepenuft.
4" Crlcreua KoMIttPHcaIIuu aruoc(pepHbrx vcraxennfi B peaJrbHoM rlpeMeHr4.
5. Cracreua fpelqpu.
6. BvAn aieppaqfiilr BorruoBoro (ppon,ra.

7. (Dyrxqur pac(>efl:uwfl. ToqKr4.

8. I4nrep(fepoMerpr4r 6oxosoro cABt4ra.

9. I4nrep(fepoMerp c KoMrreHcaropoM B rapanJrenbHoM nyqKe ny.reii.
10. zHtep0epoMe'rp c KoMrregcaropoM B pacxol{srqeMctr nrrKe nyveii.
1 1. @yrmqr4f, repe4aqr.r MoAyJrrrltrr4.

12. Bu1pr eKpaHrrpoB a:a:as. ilo ils. 3paqKa.

1 3. Onr:zqecKxre cr4creMbr c cr4HTe3r{poBaHuoft aueprypoft .

14.flpo6neurr srrirlurrr r{HTeJrJreKTyannrofi co6cr,nennocrz rrpu prr
TpaHcrropTr{polBKz r.r HaBeAeHZs na3epliloro z3JrrreH}r,

parpa6orxu

II I{ABEAEHIItr

CI,ICTCM

CLICTEM

rr Jra3ep-

crropTzpoBKr4

HaBeAeH Jra3epHoro

IIyqKa.

poB) Ha

pTr4poBKe Ao

I{3lrlrqeHil-f,.

CI{CTEM

U HABE EIJLIfl

CI,ICTEM



1.

2.

a
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4.

7. yqEEHO-iMETOATTqECKOE rr T4HOOPMAUT4OHHOTD O

Arrcur4ilJrrrHbr
a) ocHoBHafl Jr4Teparypa:

Barc, E. 4., lVfunenrruft, M. H., Canprrrzn, JI. f. IlparrzKa ripeqlrcr4l
o6pa6orxu ['[erccr] I E. L. Barc, M. I{. Muuenrr<ufi, JI" f. Can

-- -f

Texnoc$epa,2013. - 696 c.; 12 c. rrB. BKrr. -- ISBN 978-5-94836-33
Aocryrra: http : /www. iprbookshop. n/2 69 0 I . html
cxnopuon, Jri A" Jlasepurre MeroAbr Ar{craHrlr4oHHoro o6uapyxen
coeAuHer{uft up nonepxHocrlr ren [Ter<cr] / n. A. Cxnopqon. -- M.: Tex

1. Bynrar<on A.I-., Bopo6r€n B.A. rlpovbrrrrrreHHbre po6olu. Kuueuarrz
Korrrponb r,r yilpaBJreuue [3ner<rpouuHft pecypc] - M.: coJIoFt-lIpECC,
P exun 4o cryup: http :i/www. iprbo okshop.rui 8 7 0 9.html

2. Illanupo, JI. $ounrrorepuoe 3peHrre [onerrpouuui pecypc] r n.
cr<rxivraH; rrer'. c aHrrr. - 2-e uzl.. (er.). - M.: BI4HoM. Jla6oparopr4s 3Harl
c.: prrr. - (Jlyururafi sapy6exuufi yve6unx). - ISBN 979-5-9963-1312-9 -
httyt:llznanium.pom/catalog.php?bookinfo=441951.

3" .flrcyueHros, O. f. Teoprax u pacqer orrrraKo-gJreKTpoHHr,rx uptr6opon
pecypc] : yrebilrzx / IO. f" fryrueuros . - 6-e r{3A., repepa6. z 21ou. _ M. :

56E c. - ISBN 978-5-98704-533-6 pexrarra

http:llznanium.com/bookread.php?book:46g679

n) nporpaMMHog o6ecueqeHue n LlurepHer-pecypcbr:

208 c. ISBN 978-5-94836-387-5. pe

http ://www. iplbookshop.m/3 I 8 66.htrnl
Co"pere"nzu, aBTOMaTr,rKa B cr4c'reMax y[paBneHr4t TEXHOJIOT-AqECKI,IM [poueccaMpr:

,2414. - 400Yqe6noe

rtar. znatiurm.com). - (IlO: Barauanpurrr)" (u) I BN 978-5-16-
00:i162-8 

- PbNzu Aocryrrat d,book:,
Bapcnufi, ,A.. f. Onrrar<o rpraIlen

[SrerrpoHurr{ pecypc] : yre6.noco6ze / A. f. liapcrzfi. - M.: Jloroc, I3," - 248 c. -
(Hrrnax ygr4Bepcr,rrercKar 6u6ruro'rexa). - ISBN 978-5-99704-7 17 -0 - AOCTyrra:

nofi rasepnofi
H. 

- M.:

" -- PeNpru

XI4MIIqECKVX

2014.

AOCryna:

323"

CLICTCMbI

Ar4HaMkrKa,

8.- 488 c. -

arrrrpo, [N.
ft,2413. - 752

AOCTyla:

HbIIZ

roc, 201 1. -

AOCTyrra:

HAqeHkrfl,i

LrpoBaHI,Is. C

V COrJIACHO

rronb3yeTct

r . zEM Ax - crrcreMa aBroMaru3upoBaHHoro flpo eKTrlpoBaHr{f, orrrrqecKr.r ycrpoftcrn;
2,. Aruto cAD - ctracreua aBToMarr.r3r,rporB aHHoro npoeKTnpoBaHr{r o 6qero
3. K(fMIrAC-3D ceueficrno crrcreM roruarr{3LrpoBaHrroro ul

BO3MO)KHOOTflM.Z' O(poprrlueuux npoexrnofi u KoHcrpyKropcroft AOKW
craHAapraM cepuu ECIKA u CIIIC.

8., MATE P t4AJIb HO - TEXHI,I'IIE C K O ]O OEE CTIEIIEHI,IE AI,I TIJII{HbI
l[nx upeacrasneiuus Marep]rana, [prueHTaquft n AoKJraAoB cryAeHToB

o6opyztonaHl'Ie c srpa{onr Ans [poeKrlr4ouHbx cr4creM, rrpoeKTopoirn u noyr6yrcou.
Jla6oparopurre u [paKTIlqecKae sa's,flTufl. IlpoBoArrc.f, n KoMnbrorep

ocHarrleHHr,rx neo6xo;llrMbrM rrporpaMMurrvr o6ecneqeHlreM.

6) 4ono;rrurreJrtHas Jrrrreparypa :

KJIACCAX,
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