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1. UENI4 OCBOEHA'I

Llpe4uerou rcypca <IzIu

TCXHOJTOII4'X)) .flBJI'IOTC' OCHOBH

lasepuoff TexHr,rKr4 kr rrpoqeccoB

parpa6orrcz u nrr6opa roloBofo

rasepHofi TexHr4Kr4 r4 na3epH6rx rex

I-{enrvrz Kypca <I,In(fopv

TexHoJl ofllrx)) .flBJr{eTCg [OlyqeHr.r

raH(f opuaqrzoHHbrx rexsonorr.rfi

rexnolorzfi v rtorryqeHl4e

r4cc.rreAoBareltcr<ofi pa6o,re, rrpu

acIIoJIb30BAI{Id[..

3aAaqu Kypca - o3HaKoMJr

TexlfoJrofr4flMvr [ns. 3a4aq JIa3epHO

KoMrrbrcTepHbrx rexHonorzft n

IlpoqeccoB na3epHbrx TexHono

rpofp€u\4MHbrMr,r npoAyKTaMrl

O3HAKO]WJIEHI4E C TEXHOJIOII4flMII U

ra:epnofi TexHrzKrr.

Knanulpuxarlr4oHHBre

auaJrlr3tr p.nfl paspa6orxu HoBoro

rrpoeKTr4poBaTb r4 KOHCTpyr4poBaTb

rrcrloJrb3oBaHIreM CpeAcTB KOMIIb

BbIIIOJII:i{Tb T9XHHKO-3KOHOMI4qOC

Jra3epHE,rX CIICTeM lr KOMIIJTeKCO

crequaJrr.r3t4poBaHHbx CAIIP.

2. MECTO nr4CUI,r[JI

[uuquntruuit <ZHS

TCXHOJIOTVSX)) OTHOCI4TC.g K NKI

12.04.0:; <Jlasepnax rexHr.rKa 14 rr

[n-a oceoenut ganuoft

upofl eccrzonalrnofi o6pasonarelrn lpofpaMMbr noAroroBr(u 5at<atanpoB rro

14CUI4IIJII,IHbI

LIoHHbre rexHonor[rz B Jra3epHoft rexrtraxe rz

TexHoJrorr4l{ npoeKTr{poBaHr4s r.r MoAenr{poBaH

na3epHbrx rexuolorr,rff, aKrIeHT Aenaercr Ha

ropr{TMa pelreHrrfl npo(peccuoHaJrbHbx 3alaq [pr4

orrzfr.

qr4oHHbre rexHoJlorr4rd B Jra3epnofi rexurare u

Marr,rcrpaHTaMr,r 3HaHzfr o eoslaoixHocrrx rzclloJr

perrreHr{-{ 3aAarr n o6nacru nasepHoft TexHr4KIz 14 Jr

rzcrroJlb3oBalrr4{ AaHHr,x rexuonorzft B

ocBoeHr4r4 Apyfr.rx Ar4crlulnrzH Lr l.rrfl npaKTr4

Hrze MarrrcrpaHToB c coBpeMeHHbrMrz rznftopnaaqu

TexHkrKIr r.I na3epHlrx rexHonoruft; ocnoeHue

HLrs. v MoAenr{poBaurrs. cLrcretr na^:epuofi re

; [onfreHIl.s HaBbrKoB pa6orrr c co

saAaq nasepHofi TexHr4Kr,r Lr Jra3epHbrx rexH

pMaulroHHofi noAAepxrKrz )rfl43HeHHoro qrrKJra

aHufl.: cTyAgHT .4OJrlr(eH 3HaTb MeTOnbr lqlvr

vrrrrl nrr6opa roroBoro anropr{TMa pelreHr{t

u, 6roKlz na3epHbrx npu6opon crrcreM r4 KoMrrJr

o|o IIpo eKTzp oBaHVrfl , IrpoB oAr,ITb frpo eKTHbre

ooocHoBaHrre; [poeKTrzpoBarb orTl4rrecKr4e gr

IIo 3aAaHHbrM xapaKTepr4cTrrKaM c rrclolrb3o

B CTPYKTYPE OIIOII

HHr,re rexHoJrofr4r,r n la-:epuoft TexHrzKe

rIJII{HaM 6agosofi qacrr4 } re6Horo nrraHa

bre TexHoJrotur4>>.

Jrr4Hbr TpeoyeTc_f 3HAHl'd[, IIOJD reHHbre npr4

epHbx
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<JlasepHax rexHrrr(a rd na3epHbre oJrorr4v) B paMKax cJreAyrorqux KypcoB: <Lk 0
<KorepenrHat orrrlzKa>, <ZnnceHep r.r r(oMrrbror epnafl rpa@zxa>, dlpzrla4Har

B parr.lrcax nepelrucneHHbr Ar4crlr{nJrr{H 6axalanpu lonyqaror cJ]elyrcqr4 e

HaBrIKI{, Heo6xoAunrble nJrt Lrfl Kypca <Irlu$opuaqr4oHnbre rexHoJrof[rr B

TEXI{I4X:E V JIA3EPHbIX TEXH flx)): 3HaHr4e Qzsrzuecr<zx 3aKoHoB. orrlrcbr

pacflpocTpaHeHr,re orrTr,rqecKoro u

nu Q opivraqrzoHHbrMr{ cvcr eMaMrr Lr

yqeHLrfl B CpeAax; yMeHr4e rroJrbsoBaTbc{ co

r4KnaAHbrM rrporpaMMHuu o6ecneqeHr4eM.

[ncqzulzna <I,In$opruaq

rexfroJrofr4xx> Qoptrupyer 3HaHqs

IrocJreAyrouux cleq[anbHbrx Kyp qo TaKr,rx lcar: <MareMarr{qecKl4e Merorbr 14 MoneJlr,r

B na3epHoft rexuzxe v Jra3epHbrx

< Jlasepurre MrrKpo- r{ HaHorexHoJre

3. KOMIIETEHUIII4
PE3YJtb TATE O CB OF,IJI/.'T NVI

oHHbIe rexHoJrorua n la:epHolZ rexHrrKe 14

I,r HaBbrKr4, ueo6xo4raubre Anr s$Qercrunuoro

TexHoJrorr4xx>>, <MeroAoJrofu.rr HayqHbrx Izccnelo

v>>,

OByTIAIOIIIE|OCfl, (DOPMI4PYEMbI

M (3HaHIZt, yMellnfl, BJIaAeHI4.g)), B

Hbr (MoAyJrrr)

B pe:ynrrare usqe;glrrs

KOMIIEI]I]HUT4II:

o6yrarorqnftcl 4olxeu ocBorzrb

- cnoco6nocrb rrpoeKTr4 I,I KoHcrpyr4poBarb y3Jrr,r, 6loru Jra3epHbrx n

CI,ICTCM. V KOMfIJIEKCOB C LICIJi b3oBaHr.reM CpeAcTB KoMrrbroTepHofo rrpoeKTr,r

Ilpo1]ol(t[ITr, npoeKTHLre pacqeTbr rz B orH.f,TL TexHlrKo-sKoHoMuqecKoe o6ocuos anue (fl
- cnoco6uocrl pa:pa6a MareMarr.IqecKr4e MoAeJrr4 o66erroe

nrr6upars .rucreuHr,rfi Meron Irx MoAenrrpoBaHr4_f, (auamasa), pa:pa6artmarr HoB

nrr6vparu roroerrfi arropr4TM n 3ara.uv (IIK-l);
- cnoco6nocrr, [poeKTI4 Tb olTr4qecKrre SJIeMeHTbI na3epHblx Cr4CTeM r4 KOM

IIO 3AAal:IHbIM XapaKTepkICTI4KaM C IIC Ir oB aHr4 eM crr erlrranrr3ap oB aHHbrx CAIIP (AIIK_

B pesynrrare ocBoeHr,r-rr JrrrHbr cTyAeHT AOJDKeH AeMor{cTpr{poBaTb oc

yKa3aHr:tbrx KoMrrerer{qufr. tto AecKp

TeMa.Tr.rqecKrrMrr MoAynsMu Ar{crIVn HbI, IIpLIMeHSTb [OIyr{eHHLIe 3HAHlfl',. B IIOCJIe

o 6yueuuu ra npo f, eccrzoHalr,nofi

1) 3narr: ocHoBHbre Mero qr4creHHof o auaJrkl:,a.ulx pa:pa6orKrT HoBoro aJr

foToBolr) anropr4TMa pemeHaq 3ala rrprrMeHeHr4x lasepuofr TexHrrKH l{ Jra3epHbrx rex
upo$ecczouanrnofi Ae.f,TerbHocrr4: ooIIII{e cBe.4eHr,r{ o MaTeMaTr4qecKoM MO.[eJrr,r

KoMfrbroTepHoM gKorrepr4MeHTe; Abr npoeKTapoBaE\rtr 3JTeMeHTOB na3epHbrx

KOMrrJreFlcoB no 3aAaHHbrM xapaKTe

(trK-1,5,, AtrK-2).
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2) Yuerr: rpoeKrrr r.r KoHcrpyr{poBarb y3Jrbr, 6noxz na3epHbx npu6o CI4CTEM

V KONITIJIEKCOB C IICIIOJIb3OBAHI4

[poeKTHbre pacrreTbr u BbrrroJrH

npl,IoopoB, cr{cTeM 14 KOMITJTeKCOB

npoBon;r4Tr, [poeKTHbre pacqeTbr

laKeTalwr4 aBTOMarv3I4poBaHHOrO

riHdroplnrarllroHHbrMt4 TexHoJrofrr.f,M

cpeAcTB r(oMrrbroTepHofo IIpoeKTrrpoBa]F^Lrs., poBoAr4Tr,

TexHI4Ko-3KoHoMI4rrecKoe o6ocnonanue:

MATEMATI4qCCKIIE MO.IIEJII{ r4ccne.qoBaHrl{ v nu6rzparr, qucnenurrfi

r{ecKl{e SneMeHTbI JIa3epHbIX CIICTeM IZ KOM
MOAeJrrrpoB aH'r1rfl; rrpo eKTrzp o B aTb

3aAaHHbrM xapaKTeprzcTr{KaM C r{Crr

acrroJrb3oBaHr.reM ape,4cTB KoMrrbroTepHoro Mo

TexHr4Ko-3KoHoMLIqecKoe o6ocHoeaHue: I(oMrIb

npoeKTr4poBaHr4fl. OnTI4qeCKr4X Lr Jra3epHbrx

s o6ecne.{enzu xrz3HeHnoro qrrKrra usiletuit
TexHIrIor 14 na3epHbrx rexuolorzft K-1,5, AIIK-2).

4. CTPYKTYPA 14 PX{AHI,IE AI,1 C III4IJIUH bt

O6qar rpyAoeMr(ocrb Hbr cocraBJlxer 4 3ar{erHbx elr4Hr.iu, I44

Bcero

l. Hayunut uo6

. Teur,r npanTuqecrcux lausrzft
rnal rzHSopMarlr4fl B cerv ZurepHer. floacxoerre

I'IHrepurlr- crrcreMbr o 6rqero z cneqra fnbHof o Ha3HaqeHr{-rr.

2' 3ner<rponHaq Iloqra: na.,bnaueHze r{ [pr4eMbr pa6orrr. Hacrpoftxa rorrroBr,rx
^ ^^tr^^^KJIH€HTCTB, pa6ota co cpeAcrBarvrz ap>tuna\vLr, Pa6ora c crzcreMaMrr aBToMarrrqeoKoro rre

fpa0ravecxrle peAaKTopbr AJrs nzsyanf.rsarluu pe3yJrbraroB Hayr{Hbrx LrccJreAoeauuft.

ls oB aHr{eM crreurzaJrr4 3r4p oB aHHbrx CAIIP (lIK- 1, 5, K-2).

3) B.rraAerr: cnoco6H ru rrpoeKTr.rpoBarb 14 KoHcrpyr{poBarb ysmr, 6rox a3epHbrx

IBaTI)

e'rol vx

poBaHr4tr,

TepHLrM14

CI4CTCM;

pHo14

4

Bu4rr yue6Hoii pa6orsr, BKJrloqafi
caMocrorrer bHyro pa6o.ry cryAeHToB

14 TpyAoeMKocrr (n lacax)

llncJroprr,raquonnrre Znr,epuer-

Korr.rrrx>rep ubre rexHoJrorr{r4
aBTOMal'I43r4p OB aHHOf O

[poeKTttpoBaHnr n la:epuofi
TEXHI,IKEI.

KOMrrbK)TepHoe MoAenr4poBaHlre
rrpr4 perrreHr4r4 3aAa.r na3 epHoii
Texr{r4KPI I4 Jra3epHbIX
TeXHOIC'U,Ifl.
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3, Kolrnr,rc:repHbreraK

Jra3epHbrx cr{cTeM.

4. O6uue cBeAeHr4fl o Ma

gKcrrepnMeure. llporpaMMrrbre crr

5. OcuoeurreSyuxrlr,rn

6. IzIuSopr',raqr4oHHbre

ra3epHrCfi TexHr.rrs4 r.i Jra3epHbrx Tex

7. CucrenruylpaBneHr,rfl

{nx pasnrzrr4rr KoMrrereH

naoopaffopHbre sa]F.rrTufl, c rzclon

npoeKTrrpoB aHtrs. v KoHcTpyr{po

l. lloucrc uu$opvraqurz n l
2. CosAaHLrer,rHrepaKT,r{BH

3. flpoerrapoBarrre, aHa

flarcera nporpaMM Aiur aBToMarrz3npo

4, llpoer<rzpoBaHrze rrrro

lporpa\{M <KoNrnac)"

5. Cos4anue Aor(yMeHra

npOeKTIztpOBaHI4{.

6, Mo4elaponalyreva

5. OEPA3OBATEJIbH

flpone4euue zamsrufr,

o6opy4onar{HbrMrz KoMrrb}orepaMrr

corrpoBo)nAaTb KOHCynbTarInu [o
crafiAonr.

B pavr<ax Kypca ucroJt

o ItounuorepHbre cHMy

ra:epuoli TexHr,rKpr r4 na3epHbx

o Texnonorzx npo6lev

IpaKTuqr3cKoro nprrMeHeHl{rr paCC

co cTyAeHTAMnIlA npeAMeT BO3MO)rG1

o Bcrpeqz c yrenrrun {
IrcrroJrb3oBaHlz{ nepcrreKTrzBHbx na3q r,rx rexnolorntl.

aBTOMaTrr3l4pOBaHHOrO IIpO eI(TApOBALr:i/Ltl Or]TI{Lrec

aTI4TIeCKOM MO.4enI4poB aHl{LI U KOMnbIOTepHoM

br An.s HayrrHbrx vccne,4onallufr,

urr MathCAD. fpa$uqecKue Bo3Mo)nHoc ru Ma

oJrofrIl4 B O o eCneqeHI4H )nr{3FIeHrI Of O UI,IKITa rr3AeJI

onorzfi. WIll4-cucr:tir';t.

poeKraMr{. CAL S -rexuoJrofar4.

AIIK-2,|IK-1, [K-5 B paMr(ax ALICUV.IIJIIIHbI N

clleul{aJIr43r,rpoB aHHbrx TIAI(ETOB

lasepuofi TexHr4Klr.

2. Teur,r na6oparopurx pa6or.

net.

MynbrrzMeAzfi Hrx allro c,rp aqrr ri.

A OIITIZMI43aI{I4fl OITI4q9CKI4X eI4CTeM C TTCIOJIT)

HHoro npo eKTrrpo B aHLrfl onruqecrux crrcreM ZEMA

ortrl4r{ecrfl4x 4eraleff r4 y3noB c trclloJrb3oBar]Lrer\4

Anir Jra3epHofr cncreur,r B cacreMax aBToMar?r3I,rDo

3 orrr4rrecKr4x grreMeHToB rr cr4creM B cpe.4e MatliCA

E TEXHO TIOIVIVI

oOecner{eHo crleUvaJrLr3prpoBar{HbrMtr

v SJreKTpoHHbrMt4 rrpoer(TopaMr4,

HI4KarOnIr4M BonpocaM 4err,roncrpaqnefi

TaK)r(e cJreAyroulI4e TexlroJrofl[i :

vt ucrroJrb3o Baulafl, v u rp opv artuoHr{bx p ecyp co B

lr4t4,

ro o6yreHra.a (case study). flpu paccrr,rorpeHr4rz Bo

rrof o TeopeTr4qecKofo Marepl4ana, zclloJrb3yerc'I

cno coo oB perxeHnr uo craBrreHH oit. s aila'-ru.

auz, pa6orarcqrIMr4 B HanpaBneur4n pa3B

ayilr4To
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llparcruvecKr,re 3aH.[Tr4r r]

pa3Bur'lrfl. xorrlnereuuuit IIK-5.

3acnylxr.rBaulre pe@eparoB B Soplre

6. OUEHOqHbTE

MOCTI4, fIPOMEXyToqHo

ALrCn:,Lrt7JrI4Hhr u
CAMO CT O.fl TEJIbHOTZ P.q,

Kourpo.rt

1. Mero4rr z cpe4crna o6

2. llpoer<rupoBaHrre, auaJr

raKera rrporpaMM ZEMAX.

3. Zcro.ruzr<H un$oprraaqt

4. llpoer<rrzpoBaHr{g, aHaJri

rraKera nporpaMM CODE-V.

5. OcHonrr pa6orrr c rporJ

6. Ananras coBpeMeHHbrx y

npo eKTrrp o BaHLrs. orrTr4qecKr.rx cr4

7. llpuuqrznlr o6uena z
reneronSepeHqzft.

8. ZcuorlsoBaHzs rraKera rr

Tr4rIoBbrK orrrzqecKlzx,ueralefi u

9. Mo4enzpoBaHr.re orrrlr

Kourpo.rrr

l. Crparerzs, Merolbr r,r

2. I4cno nssoB aHr4.f, naKera n

orrrI4 qecKrlx 4eraneft Ir y3JIoB.

3. O6pa:onareJrr,Hbre 14 lra

4 Coz1auue v pacrpocrpa

5. Ocuonnr,re Syur<qau czq

6. llporpavMHbre crrcreMr,rt

pa3nldqH6tx grarroB NugHeuHoro uutr

7. Mo4enapoBaHr4 I orrrr.rqei

8. Cucreurr aBToMaTr{3rrpo

llpoercTr4]loBaIJIrIs,

HHOIO KOHCTpyKTop cKof o r,r TexHoJrorr4 r{ e cKof o

Bo'4rrc-{ rroJrHocrbro B r,rHTepaKrueuofi Sopnae

-1. Ha Kax(AoM npaxTur{ecKoM 3alflTzra rroo

HayqHoro AOrOraAa c no cneAyroqn rvr o 6cyxt4eHr4 eM.

CTBA I.JIfl, TEKyIUETO KOHTPOLg y
ATTECTAIIUU fro T4TOIAM OCB

HO-METOnUTIECKOE OFECIIE
br cTynEHTOB

Ie Borrpocbr lc peftrnHr-KoHTpo.nro J\b1.

raHQ oprraaq uefi. s coBpeMenHolr o6qecrn e.

r4 onTrIMA3aIII4.f, OlTI4rrecKIZX CUCTeM C ]ICnOnr,3o

HHbrx pecypcoB Internet.

I{ O[ITI'IMI43aII[tr OITI4TIeCKIZX CTICTeM C IZCIIOJIb3O

MMaMrr-Knr4eHraMr4 (6paysepavz).

rzBepcanbHblx CTZCTeM aBTOMaTIT3I4pOBaHHOfO

a\ueit [p]r noMorqr.r gneKTpoHnofi uoqrrr z

rpaMM <PRO/Engineer> Anf, Bbrrrycxa .reprexefi

oKcrreprrMeHra B cpeAe MathCAD.

bre Borrpocrr rc pefirzHr-KoHTpolro Nb2.

crBa nor4cKa uu(popl,rarlrrr{ B Internet.

rpaMM <Koivrnac> AJlfl BbrrrycKa rrepre)Kefi rvnos

bre pecypcbr Internet.

ue zn(popuarlrroHubrx pecypcoB.

n MathCAD.

neqr4 B arorlu e zuS opuarlrr o HHyro rrogAep)nKy

T{3AEIIljg.,

ro oKcrrepr4MeHra B cpeAe MathCAD.

rlenbro
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1. Onrunru3alllr.{ Ko

cr.rcreM: B cpeAe MathCAD.

BHbrx [apaMeTpoB 14 pacqeT ToqHOCTr4 OlTr.rqecKr4

2. flpuwlurrbr rro crp o eHrrtr KCnepTHbX Cr4CTeM rrpulJfl rLrfl rrpoeKTHbIX pellleHrl

3. Mo4enzpoBaHr{e orrrrzi x erreMeHroB B cpeAe MathCAD.

4. Czcrervmr aBToMarv3arnll TexHoJrorr4.{ecxofi [o.qforoBKr4 trpor43BoAcrBa.

ro HayKoeMKofo [poLr3Bo.qcrBa n rzu$opuauvou

r49.

6, Cucrelru sJreKTpoHHoro oKyMeHToo6opora z ylpaBJreHr4fl noror(aMz pa6or.

7. Ocsonu, KoHrlerrrlr4tr r{ parefr4s CALS rexsonorufi .

8. Crnognofi qrzrn rroAroTo lr 14 np orr 38 oAcrB a uz Aelufr, na: epnofi 'rexHrzKrz,

9. Mexr4yu apo Alnafl. a rocy

9. Knaccz{r r4narlr4s. I4nUr

I{onrpri"rr bre Borrpocu lc peftruHr-KoHTpolroJ\b3.

Has HopMaTvrBHAs. AOKyMeHTarIrrfl B

lor.rcKa zuQopuaqzu n Internet.

rrHbre pecypcr,r Internet.

5. Opranusarlur coBpeMe1r

[oA4epnGa )rOr3HeHHOfO Ur4Kna

rexuolorraft.

10. IlporparvrMHbre u fr opnaaru AaHHbrx, o6ecne.rusarcque r4nTerpauu

flpo.fpal]\dMHbrx ct4cTeM B eAr,rHoe pMarIr{oHHOe rrpocTpaHcTBo r43Aenr4s.

Bonpocrr AJrfl aK3aMeHa:

1. MeroAr,r u cpeAcrBa

2. I4c'ro,rrruxu uu(f oprra

eua uu(fopuaqzefi B coBpeMeHuou o6ruecrne,

Hbrx pecypcoe Internet.

3. Ocnonr,r pa6orrr c MaMr.r-KJrHeHraMr4 (6paysepaurz).

4. llpuHquntr o6lrena

rerercorrSepenquft.

5. Crparelux, Meronbr rr

6. O6pasoearenrnr,re z q

uQoprraaqzefi ilpar floMorqrE snexrpoHHoft

v

7 . Cos4anue kr pacil eHze unSopMauvoHHbrx pecypcoB,

8. ZcnontsonalLrfl, rraK lporpaMM <Kounac> .4Jrr Bbrrrycra geprexcefi

orrrrFrecKr4x 4eralefi r4 y3noB.

9. I4cnom:3oeagn.rr rraK rporpaMM <PRO/Engineer> g.Irfl BbrrrycKa r{e
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