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1 UEJII4 OCBOEHUfl ilUCUr,rrIJIIrHbl

Kypc rro3BoJr.f,er cQopvu4poBarb rlpeAcraBJreHr4e B Bonpocax Auzaitua u

oproHoMr4Klr oneKrpoHHbrx cpeAcrB (3C), nprao6pecrr4 rrpaKTnqecKrre HaBbrKr4 B

aHaJILI3e U CHHTe3e XyAOXeCTBeHHO-KOHCTpyKTOpCKOIO OsOprrAneUUr

xoncrpyrcqnft c yrreroM co6moAeHu.s c[erlu€LnbHbrx rpe6oeauufi guzairna:

KoMno3nl{zolrsoft ycrofr vunocrrr, rapMoHl,IqHocrr,r, pasHoo6p a3vfl, ucnonb3yeMbrx

Sop* rr crrrJreBoro eAr4HcrBa.

I-{enuo nperroAaBanufl,.{HcrIHrrnIlHbI flBnrercx o6ecueqeHlre reoperr4rrecrofi

H [paKTur-Iecroft rroAforoBKl4 cryAeHToB K caMocrosrenbHoMy aHanr43y 14

paspa6orre KoHcrpyKTopcKHX peueuufi B o6racrn rexHu.recKoft gcrerr4Krr u

xyAolxecrBeHHoro KoHcrpyr4ponauux 3C.

2 MECTO AI,ICqUIJII4HbI B CTPyKTyPE OIIOII BO

.{ucqranrraHa <SproHoMr4Ka n p.usafiu 3C> otrocr4Tcq K Ar4crlr4nnvHaM

Bapr4aruBnoi .{acru.

<<BxoAHrre)) KoMrrereHr{Hrr Sopuupyrorcfl ilpH r{3yareHuv rrpeArxecrByroqux

AHcTIunJII,IH: "llnNeHepHafl, n KoMnbrorepHat rpa$urca", "llpaxruKyM no CA[IP",

<<Ocnonrr [poeKTkrpoBaHr4q Hecyqffi KoHcrpyKuuit u MexaHrr3Moe>>, <<Marepnanbl

sJreKTp oHHbrx cp eAcrB ", " KoucrpyrapoBaHl4e oneKTpoHHbrx cpeAcrB).

flonylaerrabre B rrpoqecce vrcyrr.enr4fl, Kypca KoMrrereHrg.rr4 r4crronb3yrorcr npu

r{3yqeHur4 Ar,rcqurrnr{Hbr <<KounrrorepHoe coilpoBoxAeHl4e )Kpr3HeHHofo III{KJIa

sneKTpoHHbrx cpe.qcrB)) rrpn BbInonHeHHI4 nuuyct<uoff rnaruQr,rxaquousoft

pa6orrr 6 ar<aranp a kr B ilpaKTr4qecrofi I4Hx{eHepuofr AeqreJlbHocrl{.

n

2 KOMTIETEHUIII,I OEYIIAIO IIIETO Cfl , O O PMI,IPYEMbIE B PE 3YJIbTATE

o c B o E H ktfl , Avlcl\ I,I IIJI I4 H bI (M OAyJITI)

B pe3yJrbrare ocBoeHrafl Ar4crIu[.rIrIHbI o6yvaloqufi,cs, AonxeH o6naAarr

npoSeccuoHaJrbHbrMr4 (ru() KoMnereHqH.flMI4 B rlacrla Har{anbHblx suaHufi , ytv,euuit u



HaBbrKoB, HeoSxoAr4Mbrx B AanbHefirxeM Ans npooeccHoHanbHoff opLreHTaIIuu v

MOTHBT4p O B aH HO f O r43yqeHhrfl. A]/l}]qJ/lfi n]g'H yr{ e 6 H Of O Irn aH a H anpaBn e HI4fl :

fIK-5 roroBHocrb ocyqecrBJrqrb c6op v aHarwr3 HcxoAHbrx AaHHrIX AJIfl

pacqera 14 upoeKTupoBaHvrs. Aerarefi, y3noB I4 Mo.{yneft ererrpoHHblx cpeAcrB;

nK-6 roroBuocrb BbrrroJrH-flTb pacqer I{ npoeKrl4poBaHlle 4erarefi, y3noB H

nro4ynefi 3JreKTpoHHbIX cpeAcrB, B coorBercrBzl4 c rexHr.rqecKrrM 3aAaHHeM c

rrcrloJrb3oBaHr4eM cpeAcTB aBToMaTLI3awr4 rlpoeKTupoBaHl4s ;

IIK-8 roroBHocrb ocyqecrBJl{Tb KoHTponb coorBercrBl4{

paspa6aruBaeMbrx [poeKToB r rexu[.Iecxofi AoKyMeHraIlkrLr craHAapraM,

TCXHHIIECKI4M YCNOBI{{M I{ APY|I,IM HOPMATHBHbIM AOKYMEHTAM.

B p eymrare o c B o eHvrfl. Ar4crJvfi nvrH u o 6yv arc ulafi cq AoJIXe H :

3narr:
- 3crerr{rrecKue kr gproHoMr4tlecKlre rpe6onaunx, npeAb.flBJlteMble K

rrpoeKrr4pyeMbrM 3C (IIK-5);

- 3proHoMr4qecKue r4 gcrerr4r{ecKue IloKa3arenl4 Karlecrna 3C (ltrt-5).

Yuers:
- aHaJIU3UpOBaTb SCTeTI{r{eCKUe I4 SpfOHOMr{qeCKHe rIOKa3aTeIt KaqeCTBa

rrpoeKrupyeMblx 3C ([K-6);
- BbrroJrHfl rb xyAo)KecrBeHHo -KoHcrpyKropcKyro oqeHKy 3C (IIK- 8 ) ;

Bralerr:
- rrplrKJra.qHbrMu IIporpaMMaMI4 rpaSnuecKoro rusaftHa npLr

KoHcrpyr{poBaHnla 3C ([K-6);
- MeroAI4KaMI4 oIIeHKI4 3proHoMllr{Hocrl4 KoHcrpyKqrara 3C (tK-8)



4 CTPyKTypA I,I COAEPXAHI4E AI4CIIU[Jrr,IHbI
O6qaq rpyAoeMKocrb Alrcql4rrJrr4Hbr cocraBJr{er 3 saqerHbre eAr,rHr4qrr, 108 qacos.
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I BBENEHI4E 5 2 0"5\/50%
2 KAI{ECTBO. MAPKETI4 f II43 AI4I

2.1
Kaqecreo 3C. lloxasareJrr4
KaqecTBa.

5 6 0,5'r/50o/o

2.2

KouxypeHrocnoco6nocrr.
Oaxropn,
o6ecne.rl4sarouII4e
KoHKypeHTocnoco6socrr.
Mapreruur.

5 6 0,5\150o/o

)fuzartn B cr.rcreMe
KaqecrBa 3C. Crpyxrypa
nusaits,a.

5 I 8 0,5q/50Yo

3 ]P|OHOMI4KA - HAYI{ ]A' OC HOBA NI43ALIHA

3.1

3pronolruuecKr.re
rrpHHur4nbr
KOHCTpyHpOBaHr.rfl.

3reueHru nuxeHepuofi
TCIIXOJIOTI,IU,

aHTporroMeTpukr kr

fr.rfr{eHbl Tpyla.

5 2 8 l\l50Yo

).2
O6rexrlr 3ploHoMr4r{ecKrr}
nccle4onauaii
KoHcrpvKropa 3C.

5 2 8 IHl50o/o

4
XYNOXECTBEHHOE OOOPMJIEHI,IE
KOHCTPYKUI4I4 3C

4.1

Xy.uoNecrnenno
KOHCTp).[pOBaHr4e KaK
MeroA rexnuqecxofr
3CTETI4KI4,

5 8

4.2

Ocuosrr KoMrro3r,rur4r4.

BuAsr KoM[o3r.rur4r.r.
Kouno:nur{oHHbre
PEIIICHV,I.

5 4 6 1ql25Yo

4.3

Ana-nug KoMrro3r.ruua 3C.
Oqenra 3C uo
3CTETHqECKUM

TIOKA3ATEJI{M KAqCCTBA.

5 4 6 1,rl25Yo

f, OCOEEHHOCTI4 BHEIIIHE|O OOOPMJ EH Wfl,?C

5.1
llpoqecc xyAox(ecrBeH Hof o
KOHCTpyHpOBAHI]T..

5 8



5.2
BHeurHee o$opnr-rreurze
npoQeccuouallHsrx 3C. 5 z A+ 6 7,rl16,7Vo

5.3
BueurHee o$opnrurenue
6rrrosttx 3C. 5 2 /l

a 6 I\/76,7Yo

6 3AKJIIOTIEHI,IE 5 2

I4roro qacoB: 108 t2 I6 80 8'rl28,6Yo 3a.rer

Teoperu.recKr.rfi Kypc

1. BBEtrETJME

fiuzaftu 3C rar odlacrr HHXeHepHofi 4e-areJrbHocrr4. OupegeneHne ponkl

Au3aftHepa B KoHcrpyr4poBaHrre r{ TexHonornr4 3C.

2. KAIIECTB O, MAPKETI4H| , ITW3 AVIIH

2.l. Kauecmgo 3C. Ilorcasamenu KeHecmna.

Ka.{ecrso 3C. OcHoBHbIe rtoHqrut Kar{ecrBa. CraH4aprrr I,ICO. lloxasarerz
Kar{ecTBa. ocuonrr Teopr4rr norpe6uocrefr.

2. 2. KourcypeHmocnoco1uocmu. @arcmoput, o1ecneuusanl4ue

KoHKyp eHmo c no c o 6uo cmb. Maprcemuua.

flpo6nevrbl pblHotlHoft KoHIIe[qpIH yrlpaBneHkrfl rrpor4zBoAcrBoM. MexaHugrvr

B3aI{Mo3aBI4cHMocrl4 rloKa3aTenefr KarIecTBa V KoHKypeHTHocrroco6uocrz

rlpoAyKr{r,rH Ha Bcex eTaI.krflx xr{3HeHHbrx qHKna 3C.

2.3. lusatiu e cucmeMe Kaqecmea 3C, Cmpyrcmypa dusailua.

Peruesn e npo SneMbr yrrpaBneHrr.f, HoBoBBeAeHr4-sMH -
TexHoJIofI,IqecKuMI4, yrlpaBneHr{ecKlaMl4, 3KoHoMHr{ecKIzMI4. KounlexcHblfi yrrer

rpe6 onaH ufi guzakHa npl4 or{eHKe Kar{ecrBa npoMbrrrneHHbrx ttrcge tuit.
Xy4oNecrBeHHoe KoHcrpyupo BaHrre v MoAeJrzpoBaHr.re.

3. SP|OHOMI,IKA - HAYI{HA' OCHOBA AV1-3ANHA

3 . I . 3 p r o no nrplac RI4E II p n H IJaII bI R o HC T p y n p o BA H 14.q. 3t n un nrst
N HH{ E H E P H O iI il C NX O,T OT ilTI, A HTP O II O M ET P U N H T NTNE HbI T P \/NA.

V.{er qeJroBer{ecKr4x Sar<ropoe rlpu KoHcrpyr4poBaHr4r4 3C. Bttusuue

rpe6onanufi oproHoMHKI{ Ha e$SexrunHocrb 14 KaqecrBo 3C. OcHoeHHe

xapaKTepncTrrKr4 qeJroBeKa-oilepaTopa.

3.2. O1ueKmbt epzoHou4uuecKux uccnedoeauuit KoHcmpyKmopa 3C



TTTralu, pyKoflTKH, perynsropbl, I4HAI4KaropbI Ap. - ocHoBHbIe oSbeKTbI

3pfoHoMr4qecKr4x r.rccneAoBanufi,. cBofrcrsa cucTeMbr ((rreJroBeK-u3AenHe-cpeAa>.

4. XyAOXECTBEHHOE OOOPMTEHI4E KOHCTPyKIIII{ 3C

4. 1 . XvAoxECTBEHHo KoHCTpvI4poBAHrlE KAK METoA TEXHpTqECKoIZ

SCTETI4K}I

O6renano-[pocrpaHcrBeHHa.s crpyKrypa 3C xar o6reKTa npoeKTr4poBaHr,rf, .

ScreruqecKlre rpe6onauux.

4.2. Ocaonu KoMrruaumn. Bn,au xopmuauan. Komnosuunounua

PEIIIEHl'l.fl.

OcHoeHrte 3aKoHoMepHocrI,I, onpeAenf,Iolque SyuxqraoH€urbHble,

KoHcrpyKTr4BHbre, TexHoJrorrarrecKue 14 Ap. Qar<roplr Qopuoo6pa3oBaHrzltr.

faplroHrarrecKoe eArrHcrBo. Cuunaerpufl. I{neronoe peueHl,Ie. Tr,rn

reoMerpr4.{ecrcofi KoMrroHoBKr4. Pnru, naerpuuecrrafi rroBTop. @arrypusre vr

TeKcrypHue ceoft crBa MarepHaJIoB.

5. OCOBEHHOCTI4 BHEIIIFIE|O OOOPMNEHI4'I 3C

-5. 1 . llpoqpcc xvAoxECTB EHHoro KoHC TpvI4poBA Hr4A.

llocreAosareJrbHocrb xyAoxecrBeHHoro KoHorpyr4poBaHzq. O6ocHoBaHI4e

neo6xoAuMocrr{ conectrofr pa6oru r4HxeHepa-KoHcrpyKropa H yuzafiwepa.

flpe4npoeKrHbre r,rccneAoBaHkrfl.. MoAerra ollbrrHoro o6pa:ua. Marepuanrt vr

MeroAbr u3roroBJl eHvrs. uoAelefr rraar<eroe 3C.

5. 2. BUEIUHEE ooopMJIEHI4E nPooECcI4oHAJIbHblx 3C.

Sreueurbr HHAHKawu H yrrpaBneHux upo@eccuoHaJlbHrrx 3C. Crau4apru

6a^sosHx KoHcrpyKTr,rBoB: Merpr4qecKr.Ix H ArofiMosrtx. IlaneruyfipaBneuus 3C.

5.3. BrmurHEE ooopMJIEHHE EbIToBblx 3C.

Orpauuvenux, HaKJIaAbIBaeMbIe rexsoloruefr npu xyAoxecrBeHHo-

KoHcrpyKropcKoM oQopuneunu 6rrrosrrx 3C. Sprouonrn\,ecxr4iL I4 ocrerl,Iqecrzfr

AHAJIVI3.

6 3ar<nrc.reHl4e

XygoNecrBeHHo-KoHcrpyKTopcKafl oqesfia 3C. Ka.recrnelanafl, 14

KOJII4IICCTBEHHA' OIIEHKA SCTETI4qECKHX 14 3Pf OHOMHqECKI,IX NOTASATCIEfi



5 OFPA3OBATEJIbHbIE TEXHOJIOfI,III

5.1. ArruBHbIe I{ I{HTepaKTI{BHbIe Sopvru o6y.reHun

C rlenbro SopurapoBanr4fl u pa3Burkrfl, o6rqenpo$eccuouarbHbrx 14

upoQeccuoH€urbHbrx KoMrrereHqrafi cry.ueHToB n yue6HoM rrpoqecce zc[onxyrorct
aKTLIBHbIe Lr vrHTepaKTr4BHbIe Qopuu npoBeAeHr4fl 3auflTufi (npo6neMHoe r{3Jrox(eHLrq

yue6noro Marepr4ana, AeJroBbre ra poneBbre l4qpbr, pas6op KoHKperHbrx cr{Tya:qlztit us

Ae{TeJIbHocrr4 npoQurnHrrx upe4npuxrxfi H opraHr43ar{ufi) B aorreraHrrr,r c

BHeayAr.rropHofi pa6oroft .

5,2. MyrbrrrMeAr{fi Hrre rexHoJroruu o6yqeHufl

Jlexquouurre 3anfl'tkrfl. npoBoA.arcfl B MyJrbrrrMeAufiuofi ayAHTopkrLr c

14 crroJrb3 oBaHr4eM KOM rlbroTepH of o Brr.4eollp o e KTOp a v ay AI,/'o aI4 cTeMbr.

Cry4eHrau Lrepe3 I4HTPAHET-cafir AocryrrHbr KoHcrreKr nerr{zfi u

MeroAr4qecKue yKa3aHnfl r CPC B 3JreKTpoHHoM BHAe, yue6Hue nu4eo$unbMbr 14

peKnaMHo-uuSopuarlr4oHHbre Marepl4aJIbI npoQunrurrx npegnpu-arufi Lr

opranusaqufr.

6. OIIEHOTTHbIE CPBACTBA l\Jrfl. TEKyTUETO KOHTPOJTfl
yCTIEBAEMOCTI{, ilPOME}ItyTOrIHOIl ATTECTAIInU IIO TITOIAM
ocBoEHtIr{ Ar,Icuu[JItIHbI kt yIIBFHO-METOATITIECKOE OEECTIETIEHIIE

CAMOCTO.flTEJIbHOfr PASOTbI CTYAEHTOB

6.1 Boupocbl K 3aqery

1. Ha:oeure xapaKTepHble oco6enHocrl4 coBpeMeHHoro awsaftna?C.

2. Ka.recrBo r{ KoHKypeHrHocuoco6socrb IlpoAyrcqr,rz 3C.

3. Ocnonubre 3JreMeHTbI KoMno3I4IrI4I4.

4. Cuuvlerpux vr accrlMerpu{. llpuvreprr flcrronb3oBaHLrfl. B cocraBe

KoHcrpyKuraft 3C. 
r'

5. I-{eer B KoMrIo3HIII4oHHoM pelxeHuu 3C.

6. flpnH I{I{n rro crpo eH I,It cxeM bI Ko M rI o3I4III,Io HHoro analrr43a.

7. lloH.srue SyHrqlaoualnuofr rpynnbl.

PasMeuleHr4e Ha rnuenofi uanenu 3C

(DyHxquoHaJrbHar o6racrr.



8. Ooprroo6pa3oBaHue KaK lrHcrpyMeHT rrocrpoeHr4fl KoMrro3r4r{uz.

P anH oneclle KoMfro 3vrrrvkr.

9.Hagnucu Ha nepeAHux rraHeJr.sx 3C. OcnoBHbIe rl,rrrbr ua4nuceir.. flpurueprr.

10. Pr,rrvr. Merplruecrnfr rroBrop. llpurvreHeHurfl. rrpr4 oQoptvmevuu tpu6opoB

3C. llpzrraepu.

1 1. Oco6eHHocrrr KoMnneKcHoft pa6orbl KoHcrpyKropa u gnsairuepa.

12. fiuzairu npo$eccr4oHarrbHux 3C.

13. [usafiH 6uroerx 3C.

14. Mo4enupoBaHr.re Ha ocHoBe rpexMepHbrx ruoAereft. Oco6euHocru

lrcrroJrHeHux. llporpaMMHoe odecne.reHue.

15. OupeaeJIeHHe rIoH.flTI4t (3proHoMHKa)).

16. Ocuonurre anTpo[oMerpuqecKr4e, furrreHnr{ecKr,re, ucraxo$u3l4r{ecKlze I{

Snsuonornr{ecKne IroKa3areJIrI rleJloBeKa-o[eparopa,

.{ononuurenbHo K Kar{ecrBe 3ar{erHofi paSorbl cryAeHTaM onpeAenterct

npaKTr{qecKoe 3aI.aHI4e, B KoTopoM HeOOXOAI{MO BbIITOJIHTITb KOMIIOHOBKy

nzqenofi naHeJrrz 3aAaHHoro ycrpoficrna 3C Ha ocHoBaHI4I4 rlpeAnoxeHHoro

QyuxqraoHarrbHoro ua6opa peryntropoB v I4H.qI4KaropoB. Kotrluonorry

14 B BI,IAe rpexuepnofr MoAenv B IlporpaMMe

BapI4aHT KoMIIoHoBKH ueo6xoAul,to AorIoJIHI4Tb

6.2 CAMOCTO.flTEJIbHA.fl PAFOTA CTYAEHTOB

CaN{ocroqreJlbHa.g pa6ora cTyAeHTOB BKrIOqaeT 3aKpenneHl4e

TeoperuqecKoro MarepuaJra, [oAroroBKy K BbIrIoJIr\eHr4ro Lr 3aIrII4Te la6oparopHblx

pa6or. OcHosa caMocro,rrellsofi pa6orrr

nr4Teparypbr, pa6ora c KoHcrIeKToM lexuufr kr

sS$ercrunHocrr{ caMocrorrelrsofi pa6omr cuoco6crByror cI4creMarl4tlecKI,Ie

BbIIIOJIHHTb B BLTAE 3CKI,I3A

SolidWorks. Ilorv.reHHrIfi

HAANIICf,MI{.

r{3yqeHHe peKoMeHAyeMoI,I

B I4urepnere. lloertureHlrlo

KOHCynbr arlvrkl c I,IcIroJIb3oBaHI4eM I,IHTepHeT-reXsOlOrUfi .



Cuucorc BorrpocoB K caMocroflTeJrbHofi pa6ore cryAeHToB:

1. llerns KaqercBa. Mecro MapKerl4Hra B IrerJIe KarlecrBa IlpoAyKqura 3C.

2. Ha1uucu Ha nepe.{Hlrx rraHeJr.sx 3C. OcHoBHbIe TLIIIrI HaAnuceft. llpzl,reprr.

3. Mo4eru4poBaHr4e Ha ocHoBe rpexMepHblx iraoAereft. Oco6eunocru

LrcrroJrHeHux. flporpaMMHoe o6ecneqenne

4. C ssgr sproHoMr4 Kr4 v Hayquofr opraHr43apu rpyAa.

5 . flpuuqun nocrp oeHufl cxeMbl KoMIIo3I,IqI4oHHoro aHalrr43a.

6. (DopvrooSpaaonaHue KaK HHcrpyMeHT rlocrpo eHlr.fl KoMrIo3I4IIrIH

7. Prarvr. Merpu.recrlrft rroBrop. llpravreHeHvrfl rrpr4 o$opunewuu upu5opoB

3C.

8. I{ner B KoMrro3I4rII{oHHoM pelrleHura 3C.

9. flusairH upo$ecclloHarlbHrrx 3C.

10. Ausai4H 6Hrosrtx 3C

7 YTIEEHO-METOAI4IIECKOE I4 I,IHOOPMAIIUOHHOE OEBCTIEIIEHIIE
ArrcquIIJrrrHbI

OcHonuar Jrlrreparypa

1. Kyxra, M.C. Ilpouuru.nesuuft rwsairu l3nenposurtfi pecypc] :

yve6nnx / M.C. Kyxra, 8.I,1. KyuaHvIH, M.JI. CoKorrosa [n 4R.1.- 3nexrpon.
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IIporpavrMHoe o6ecueqeH I{e u I{ HTepHer-pecypcbl

www.solidworks.ru

llpz nuuoJrHeHr{r4 na6oparopHblx pa6or uclonb3y}orcs raKerbl rlpofpaMM

SolidWorks, Kompas.

SMATEPpIAJIbHO-TEXHI4IIECKOEOFECIIBTIEHI,IEAI4CUI,IIJII4HbI

MarepuaJIbHo-TeXHI,IqecKoe o6ecneqeHl4e AI,IcqI{nnHHbI BKJIIoqaeT :

o6opy4oea:nue cnelll4aJlu:zponaHuofi la6oparopuu (330-3)

KoMrrbrorepHbre repMuHanbr c nporpaMMHbIM o6ecneqeHl{eM SolidWorks,

Kompas.

- 3JreKTpoHHbre sailuev KoHcrreKTa rerqufi (uylmuvre4na npe3eHraryuu) ua

cepBepe xaQe4pnr.

- I4HTPAHET-cepnep loxallsofi cerl4 t b6eApst c Wi-Fi - poyrepoM

6ecnponoAHoro Aocryna Ha reppl4ropl,In IroMelrleHr'rfi ra$e4pu.
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