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1. qEnI4 OCBOEHI4fl IVIU\I,IIIJII,IHbI

I-{elanaz ocBoeHI4{ AI4cuI4rrnHHbr (I4cKyccrBeHHbrfi ulrrerreKT B TexHrrrrecKr.Ix

cl4creMax>) -{BJlf,}orct llonyrleHl4e 6asosntx zuauuit o coBpeMeHHbrx cHcreMax

aBToMarH3LIpoBaHHoro npoeKTrrpoBaHkrfl. (CA|IP), nonyrreHr4e cryAeHTaMLr

HaBbrKoB pa6oru c ((MexaHur{ecKuMr,r> (SolidWorks, KOMPAS) u

((sJIeKrpHrIecKI4MI4)) (AltiumDesigner) CAIIP paspa6orKr{ oneKrpoHHbrx cpeAcrB.

2 MECTO AI,ICUIIIJIIIHbI B CTPyKTyPE OIIOII BO

flucguntuua <tr4cxyccrneuHrtfi I4HTeJrJreKT B TexHr4rrecKr,rx cr4creMan)

orHocr4Tcr K .qLrcIIr4IrJrHHaM Bapr4arr4BHoft qacrz.

<<Bxo.unue>> KoMrrereHur4lr $opuupyrorct npn u3yqeHkrr4

<AeroMarLrcar]turrrpelruecrByrorrIHX AHcrlr4rrnr4H: <Mareuarr4Ka)), <<@u:nxa>>,

pa:pa6 orKr4 KoHcrpyKrop c Ko fi 4oxylr e HTarIr4t4 )) .

3 KOMTIETEHUI,IU OEYIIAIOIITE|OC^fl, OOPMTTPYEMbIE B PE3YJIbTATE

o cB o EHmfl, [vuIrtrJII,IHbr (MOAyJIfl )

B pe3ynbrare ocBoeHl4q AI4cIIunnrIHbr o6yuaroului,tcs, AoJrx{eH o6laAarr
o6rqenpoSeccuouaJlbHblMrl (O|IK) ra npo$eccr4oH€urbHuuz (IIK) ronuereHr{H.rrMr4 B

r{acrr4 HalIaJIbHbIx skraHuil yueuuft I{ HaBbIKon, Heo6xoArrMbrx B AanbHeftureM Ar-s

upoQeccuonalruofi opI4eHTaIII4I4 14 MornBr4poBaHHoro Lrcy.lrelkrfl Ar,rcrlr4rrnr,rH

yve6Horo rnaHa HanpaBneHr{-rr :

OIIK-4 roroBHocrbK) rlpl4MeH-trb coBpeMeHHbre cpeAcrBa BbrrroJrHeHr4r 14

t
peAaKrHpoBaHI,I.a n:o6paNenzfi Lr veprexefr vr rroAroroBKr,r KoHcrpyKTopcKo-

TexHo Jrorilq e crofi AoKyM e HT arJnu;

nK-4 roroBHocrblo BHeAptrb pe3ynbrarbr paspaSoror< B npor43BoAcrBo

6uorra eAzrlus cr<o fi r4 sKoJr orr4qe c xo ft TexHr4Kr.r ;



IIK-8 cnoco6Hocrblo rrpoBoAl4Tb nOBepKy, HaJIaAKy pefyJIHpoBKy

o6opy4on aHvrfl, uacrpoftr<y [porpaMMHbIX cpeAcrB, I4cuonb3yeMblx .qnq pa3pa6otru,

rrpor43BoAcrBa r,r Hacrpofixu 6uovreAzlluscttofr H DKoJlorl,Iqecrofr TexHI4KI4;

nK-19 cnoco6Hocrbro ocyqecrBJrrrb c6op u analrvr3 I4cxoAHbIX AaHHbIx Ant

pacr{era vr [poeKTI4poBaHr{{ 1eratefi,, KoMIIoHeHToB 14 y3JIoB 6uorexgurlecKllx

cl{creM, 6 IaoueAuqu tlct<oft I{ gKo JI o rI4'I e c Ko fr TexHI{KI{ ;

ilK-20 roroBHocrbro BbrrroJrHf,Tb pacr{er u rIpoeKTI4poBaHI4e 4eraleft,

KoMrroHeHToB rr y3noB 6uorexunqecKr,Ix cLIcreM, 6uoueAuquscrofi I,I oKoJlorl4qecrofi

TEXHI4KI'I B COOTBETCTBIIH C TEXHIII{ECKI4M 3AAAHI4CM C I4CTIOJIb3OBAHI4EM CPCACTB

aBTOMaTI,I3AT\W\ IIp O eKTI4p O B aH Hf, ;

nK-21 cnoco6Hocrrro pazpa6arblBarb rlpoeKTHylo kr rexHl4r{ecKyto

AoKyMeHTarIr4ro, oQopunrrb 3aKoHr{eHHbIe upoeKTHo-KoHcrpyKTopcKl4e pa6orrt a

rlpeAMerHofi c$epe 6uorexsnqecKl4x cI'IcreM H rexHoJlorufr ;

IK-22 foroBHocrbro ocyuecrBnflTb KoHTponb coorBercrBvrfl.paspa1arblBaeMblx

rrpoeKToB H TexHrar{ecrofi AoKyMeHTaIJr4vr Havr34enr4.fl I,I ycrpoficrna MeAI,IqIaHcKoro 14

3KOJIO|IIIIECKO|O HA3HAqEHI4' CTAHAAPTAM, TEXHI4qECKI4M YCJIOBI'I'M N APY|LIM

HOpMaTITBHbIM AOKyMeHTaM.

B pesy6Tare ocBo eHr4fl, AtIcIIHrInHurr o6yuaroqnft cs AoiIx{eH :

3uarr:
cocraB H crpyKrypy opraHn3aIJur4 aoBpeMeHHbIX rporpaMM CAIIP

Anfl npoeKrr,rpoBaHr4s, ycrpoficrB 3neKrpoHuofi arraparyprr (OIIK-4'

IIK-4, IIK-8);

Vuerr:
rrpr4MeHrru CAIIP An.q peure Hvr. 3a4aal aBroMaTI4 3aL\uu tleprexHblx

3a,{ar{ cxeMoTexHrr}IecKofo

rJlar GIK-4, |IK-8, nK-19,

Braterr:

aHaIrH3A V npOeKTI4pOBaHLIs [erIaTHbIX

fIK-20, nK-21 ,nK-22).

t-

CAilP Anfl pelxeHrlfl 3a4aq

Ha 6a-se rpexMepHoro

pa6or u pa6or c rpexMepHofi, rnepAoreJlbHofi rpaQraxoit., a raKxe Ant

npofpaMMHbIX CpeAcrBaMlI

[poeKrl{poBaH:afl, tcoHcrpyrquft

MoAenr4poBaHvrfl., Anr pelxeHl'I.fl 3a,4arl npoeKTl4poBaH.I,''fl. IIeTIaTHbIX

rrrrar (nK-8, nK-19, IIK-20).



4 CTpyKTypA I,I COAEPX{AHI4E AI4CIII4IIJII4HbI
O6rqat rpy.4oeMKocrb Al{cqltnnlrHbr cocraBnser 4 saqernF,x eAr{Hr4rL 144 qacos.
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CUCTCMC

TBepaoTeJr6Hofo

MOAenrrpoBaHr.tt

SolidWorks.
IIureprpefic.
MeroArr
rrocTpoeH14t

3JICMCHTOB.

I6 2\,50Yo

2 Ilocrpoeriue
TpexMepHbrx
Moaenef
Ilpocreiluux
aera,reri e Solid
Works.

I 4 l6 2'r,5joh

3 MeroArr
nocTpoeH14ff

o6oloqxogux
a,'IeNaeHroe s Solid
Works. flocrpoeuur
rfacox ll
cKpyrneHHil.

I 4 t6 2.1,50Yo

A Hsyveuue MeroaoB
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3J'IEMEHTOB

3epKturbHoro
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,ruseilsux u
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s Solid Works.

I to

5 H:yueHue MeroaoB
npoeKTlrpoBaHr,rf,

c6opor n Solid
Works.

t6

6 HaYTeune

.40norHt'lTerbHbtx
B03MoxotocreI npn
nocTpoeHurl
TpexMepHbtx
noae.reft c6opor< u

aera,reri s Solid
Works.

t6

7 Vzyueuue MeroAoB
pa6orsr u cucreMe
TpexMepHofo
MOAeJrHpOBaHr4t

Kounac.

16

I I4:yveHne MeroAoB
TpexMepHofo
MOAenr4poBaHrrt B

CAIIP SolidWorks
Ha npr4Mepe

nocTpoeHnfl
3aKoHqeHHoR

c6opxr.r.

)i

Bcero o cenecrpe t2 114
lJz 6 q.50Yo 3a.{er



5 OFPA3OBATEJIbHbIE TEXHOJIOII4I,I

5.1. ArcrnBHbIe I{ I{HTepaKTrrBHbre Qopvru ody.rennn

C qenba Sopvrr,rpoBaHvrfl. H pasBr4rkrfl o6qenpo$eccnoHaJrbHbrx H

upoQeccnoH€ulbHblx KoMrlereHqrafi crygeHToB n yue6noM npoqecce ucnoJrb3yrorcf,

aKTLIBHbIe 14 LrHTepaKTI4BHbIe $oplmr npoBe.4eHr4fl,3aHflTnft (npo6neMHoe r43JroxreHlre

yve6uoro Marepl4€ula, AeJIoBbre H poneBbre r4lpbr, pas6op KoHKperHErx cr,rryaqlit ttz

AetrenbHocrl4 upo$umHux npegnpuxruft kt opraH?r3arlr4fr) B cor{eraHnlr c

BHeayAuropnofi pa6orofi .

5.2. My,rbrr{MeArrftHue rexHoJrorlru o6yveHun

Jlexqnouulte 3aHflrvfl, rlpoBoAf,rcfl B MynbrrlMeAnfiuofi ayauropuv c

racrroJrb3oBaHr4eM KoMrrblorepHofo Br4AeonpoeKTopa v ay nhoaucreMbr.

Cry4euraM rlepe3 nHTPAHET-caftr r<a$e4prr AocrynHbr KoHcrreKr rerqzft u
MeroAHr{ecKI4e yKa3anvfl. rc CPC B 3neKTpoHHoM Br4Ae? yve6urre ru4eo$ulbMbr kr

peKJraMHo-unSopuarlr4oHHbre Marepr4anbr

opranusaqufi.

upo$ulrHux upe4npuxruir vr

6. OTIEHOTIHbIE CPEACTB A I\JLA TEKyIIIETO KOHTPOJLfl yCTTEBAE-
MOCTI,I, ilPOMENTYTOIIHOfi .q.TTNCTAIII4I,I NO PITO|AM OCBOEHUN
IIICUI4ITJIIIHbI 14 yqEEHO-METOAT{TIECKOE OEECIIETIEH}IE
CAMOCTOflTEJIbHOR PAEOTbI CTYNEHTOB

6.1 Bonpocbl K 3arlery

1. Ocuonrr pa6orrr B cr{creMe rBep.qoreJlbHoro MoAenr{poBaHkrfl. SolidWorks.

2. Cneqzarur3r4poBaHnue CAIIP. OcHosHrre Br4Abr.

3 . YHu$r4rlr4poBaHurre rpa$rlrrecKl{e s.Apa coBpeMeHnrrx CAIIP.
4. Crpyruypa CAIIP.
5. Bnrur o6ecneqenrag CAIIP $

6. flairre orpe.qeneHue CAIIP.
7. r{ro .f,BJr.f,erc.fl rlenblo SyuxqraoHlzpoBaHn.s CAIIP?
8. Mero4r4Ka co3AaHrax Soro peanucrvrqHblx rzso6paNe Huitt s [polpaMMe

PhotoWorks.

9. 9ro BKrroqaer norsrtfr KoMTIJIeKT AoKyMeHTarJr4H trpvr

HeaBTOMarr{3r{poBaHHoM npoeKTl4poeaHula?



1 0 . 
rlro flB nfl ,er c fl . o 6 r e rro na aBTo M arr4 3arJvrv rrp o e KTrlp os alux?

I l.KaKoebr ocHoBHbre rreprbr coBpeMeHHrx CAIIP?
12.rlro 3Harrr4r "orrcprrua.a crpyKrypa CAIIP"?
l3.Meroar4Ka nocrpoeHr4r vepreNeft c6opouuux eAlrHrrrl u Aerarefi c

HcrroJrb3oBaHlreM 3D - 2D uolenupoBaHufl.
l4.ouroaHbre MeroAbr rpexMepHbrx uo4erefi Aerarefi s Solid Works
l5.Mero4br KoMrroHoBKr4 c6opor< n Solid Works.
16.Ha":osI{Te ocHoBHbIe MeroAbI nocrpoeHu{ rrJrocKrzx o6telcroB gcKr{3a s Solid

Works.

6.2 CarvocroflTeJrbuan pa6ora cryAeHToB

Callocro.sreJlbHat pa6ora cryAeHToB BKnroqaer 3aKpelJreHr,re reoperr{qecKoro
Marepl4ana, BbIrIonHeHrIe uHnvrBkr4yaJrbHblx zagauui1 rloAroroBKa K

la6oparopHblM pa6orau, ilolroroBKa K 3arrlure na6oparopHbrx pa6or. Ourosa
caMocrof,relrHofi pa6oru r,r3yrreHr,re peKoMeHAyeuofi JrHTeparypbr,

caMocro{relrHufi rIoIlcK lzuQopvraqur,r tro' BorrpocaM, Bo3Hr,rKarorlr4M rrppr

BbIIIoJIHeHUU ta5oparopHblx pa6or. OcnonHofi o6leira caMocrofrelruoft pa6omr
Tparl4Tct Ha noAroroBKy K BbrnoJIHeHHIo ra6oparopHbrx pa6or, a raKxe Ha

tloAroroBKy K 3aIrII{re la6oparopHblx pa6or. Opraurasyerca o6ulenrae MexAy
[perloAaBareJleM I4 cryAeHT aMLr c 14 cnoJrb3 oBaHr4eM gneKTpoHuofr noqrrr.

Cuucorc BorrpocoB K caMocroflTeJrbHofi pa6ore cryAeHToB:

1. Bnau o6ecue.resns CAIIP
2. Co:AaHue rroJrHoro KoMrrJreKTa AoKyMeHTarIr4r4 npl4

aBTOMaTT43HpOBaHHOM rrpOeKTr{pOBaHr{U.

3. Merolr.rKa nocrpoeHuf, .repreNefi c6opovHux eArrHr4rl u Aeralefr c
uclronb3oBaHr{eM 3D - 2D nroAelupoBaHr4r.

4. OcnonHrte MeroAbI nocpoeHrlq rpexMepHbrx vro4eleft Aeratefi s Solid

Works.

5. Merolbr KoMrroHoBKr4 c6opox s Solid Works.

6. Mero4br rrocrpoeHufl, rnocKHX o6rexros wKr43a n Solid Works.

7. Ocuonnue MeroAbr rpexMepHbrx MoAenefi 4eralefi n Solid Works

8. Cueqnarr43rzpoBaHnue CAIIP 3C.

9. <<MexauuirecKr4e)) CAilP n o6racru DneKTpoHr4Kr4.

1 0. PasHoBr4AHocrH (oneKrpoHHbrp) CAIIP.



7 YIIEEHO.METOAI,ITIECKOE I4 ITHOOPMAUI4OHHOE OFECIIETIEHI4E

,uncuI4rIJIpIHbI

a) ocnonHafl Jrr,rreparypa

l. Bne4euue B MareMarurrecKr4e ocHoBbr CAIIP: Kypc lerqzfi.- M.:

AMK flpecc,20Il. - 208 c.:r{Jr. - ISBN 978-5-94074-829-8.

hup ://www. studentlibrary.rulbook/ISBN97 859 4074 829 8.html

2. KoHcrpyrapoBaHlle y3noB a ycrpoftcrn 3JreKrpoHHbrx cpeAcrB :

yre6uoe noco6ue I 0,. Io.MyponqeB,V.B. TropuH, O. A. EenoycoB. - Pocros

nll: @enurc, 2013. - 540 c. : r4rr. - (Bucruee o6pasonaur,re). - ISBN 978-5-222-

2099 4-3 . http : I lwww. studentlibrary.rulbook/ISBN97 8 5 22 22099 43.html

3. llpoexrupoBaHlze u nporrHocruofi pacrrer B cracreMe KOMIIAC-3D

V13, 8-e u:4aHue, nepepa6orausoe r,r AononHeHHoe - M.: AMK flpecc, 2011. -

320 c.: r4Jr. - ISBN 978-5-94074-753-6. Pexuvr Aocryna

http : //www. studentl ibrary. ru/b o ok/I S BN9 7 8 5 94 07 47 53 6 .html

4. Koponee A.JI. KorunrrorepHoe MoAerrupoBaHr4e. Jla6oparopnnfi

rlpaKrr4KyM lSrexrpoHsufi pecypc] I A.IL Koponen. - 2-e rlrs;..(rn.). - M.:

EI4HOM. Jla6oparopnx :naHnft, 2013. - 296 c.: vr. - (lletarorr4rrecKoe

o6pasonaHrae). ISBN 978-5-9963-22ss-8.

http : //www. studentl ibr ary .ru lbo oVI S BN 9 7 I 5 9 9 632 2 5 5 8 . html

6) 4ono.nHureJrbHafl Jrr{Teparypa

1. llaHrcon JI.H., Acnausuq 8.P., [onron f.O., EnrpaQon B.B. OcHoeH

[poeKrupoBaHr,r.fl sneKTpoHHbrx cpeAcrn: V.Ie6Hoe rroco6ue. - Bnalnvrup : Irls4-no

Bna4uu. roc. yH-ra, 2007. - 239 c. - KoJII4rrecrBo 3K3eMilrqpoB B 6u6lnorere

BnfY 50rur. ISBN 5-89368-735-3 t

2. I4cnolr:oBaHrae CAIIP SOLIDWORKS 6 KoHcrpyKropcKo-

TexHonornqecKoM rrpoeKTr,rpoBaH:r'kr sJIeKTpoHHbrx cpeAcrB. JIa6oparopnufi

rpaKrl4Kyrrr. Cocr. A.A.BapaKkrH - BraAuuup 2009 r. - KoJrrarrecrBo gK3eMnnrpoB

s 6u6ruorexe BnfV 50rur,



3. BneteHr4e B coBpeMeHsue CAIIP: Kypc nexqufi. - M.: AMK llpecc,

2010. - 192 c.: rrJr. - ISBN 978-5-94074-551-8.

http : //www. studentl ibrary. ru/b o ok/I S BN9 7 8 5 9 4 07 45 5 1 8 . html

ilporparuMHoe o6ecneqeHrle u u HTepuer-pecypcbr

1. http://www.cadfem-cis.ru/

2. http://cae-expert.rul

3. www.cad.ru

flpn nrrnoJrHeHr{H ra6oparopHbrx pa6or r4cnoJrb3yrorcr rraKerbr nporpaMM

SolidWorks, Kompas, Altium Designer.

8 MATE PIIAJIbHO-TEXHIITIECKOE OEECIIETIEHIIE AI,ICUUIJIIIHbI

MarepuanbHo-TexHl4rrecxoe o6ecue.IeHl4e AIzcqIIIIJII4HrI BKJIIoqaer :

- o6opyAoBaHLIe crelll4anl4snponauuoft la6oparopnu (330-3)

KOMITbK)TepHbre

TepMraHELnbr c rrpofpaMMHbrM o6ectre.IeHl4eM SolidWorks, Kompas, Altium

Designer;

- oneKTpoHHbre sailr4cn, MyJIbrI4Me4r4a rIpe3eHTaIIIaI4 Ha cepBepe xaQegpu;

- I4HTPAFIET-cepnep noralruofi cerl4 rca$e4pu c Wi-Fi - poyrepoM

6ecnponoAHoro .{ocryrla Ha reppur opuu rloMelqeHrafi xaSe4pu.
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