MUHUCTEPCTBO OBPA3O0BAHUS U HAYKU P®
deepaibHOE TOCYIAPCTBEHHOE OI0KeTHOE 00pa30BaTe/IbHOE YUpeKIeHHe BhICIIero 00pa3oBaHusi

«TOMCKHM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHUA 11 PAIIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
[popekTop no yueGHOMI paboTe
I1. E. Tposin
« _» 20 r

PABOYAS ITPOTPAMMA YUYEBHOM JUCIIUITJIMHEI
ABTOMATH3HPOBaHHOE NpoekTHpOBanue POC

VYpoBeHb 00pa3oBaHus: Bbiclee 00pa3oBaHue - faKajaBpuar

Hampasnenne noarorosku (cnenuanbHocTh): 11.03.03 KoncTpynpoBanue M TEXHOJOTHS JI€KTPOHHBIX
CpeacTB

HampasnernHocTs (mpoduis): TexHomorust 3J1eKTPOHHBIX CPEICTB

dopma 0OyueHUS: OUHAast

®dakynbreT: PK®, PaninokoHcTPyKTOPCKUi GaKkyabTeT

Kadenpa: PATIM, Kadenpa paagunodneKTPOHHBIX TEXHOIOTHA H IKOJIOTHYECKOT0 MOHHTOPUHTA
Kypc: 4

Cemectp: 7, 8

VYueOnsii 1an Habopa 2015 roga

Pacnpenenenue pabouero BpeMeHH

Ne Bupael yueOHOIM nesTenbHOCTH 7 cemecTp 8 cemecTtp Bcero EnnHnne:
1 |Jlexmuu 12 10 22 4acoB
JlaGoparopHbie pabOTHI 72 20 92 4acoB
KoHnTpoine camocTosiTenbHON paboThI 5 ) 4acoB
(xypcoBoit mpoekT / KypcoBas paboTa)
4 | Bcero aymuTOpHBIX 3aHATHI 84 35 119 4acoB
5 | U3 HuX B HHTEpaKTUBHOU popme 16 6 22 4acoB
6 | CamocTtosTenbHas pabora 24 37 61 4acoB
7 | Bcero (0e3 sx3ameHa) 108 72 180 4acoB
8 | IloaroroBka u cada SK3aMeHa 36 36 4acoB
9 | OO6mras TPyIOEMKOCTb 108 108 216 4acoB
3.0 3.0 6.0 3.E

JuddepeHnpoBaHHbIi 3a4eT: 7 ceMecTp
OK3ameH: 8 ceMecTp
Kypcoas pabora (mpoekr): 8 cemectp

Tomck 2017
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_[pr
npotokos Ne 2 ot « 30 » 3 2017 1|
JINCT COITIACOBAHUI

Pabouass mporpamma cocTaBieHa C Yy4eToM TpeOoBaHUN (henepabHOrO TOCYJapCTBEHHOIO
oOpasoBareiapHOr0 cTraHaapra Bbicmiero ooOpasoBanus (PI'OC BO) mo HampaBieHHIO TOATOTOBKH
(cneunanbHocTH) 11.03.03 KoHCTpyHnpoBaHHME UM TEXHOJIOTHUS AIEKTPOHHBIX CPEICTB, YTBEPKACHHOIO 12

HOs10pst 2015 Toma, paccMOTpeHa U yTBepKaeHa Ha 3aceqanuu kadeapsl «3» Hosa0pst 2016 rona, mpoToKoI
Ne 6/2016.

Pazpaborunku:
norneHt kad. KUITP 1O. T1. Kobpun

3aBenyromuii odecreunBaroen kag.
KUIIP B. M. Kapabaun

PaGouas nporpamma corsacoBana ¢ GpakylibTeToM, NPOPUINPYIOLIEH U BBITyCKatoOIIel kagenpamu
HarpaBJIeHUs IOATOTOBKH (CHEIMATBLHOCTH).

Jexan PKO . B. O3epkun

3aBeAyromuid BRITYCKAIOIICH Kad.

POTOM B. W. Tyes
DKCIepThl:

noteHt kadenpa KUIIP A. A. YepHbIEB

[Mpodeccop kadenpa KUITP E. B. Macanos
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1. lesu v 3a7a49u M CHUNIMHBI

1.1. Hean ¥ cOMMIMHbI
dopmupoBanre  NMPO(HECCHOHATBHBIX  KOMIICTCHIIMH,  CBSI3aHHBIX C  HCIOJIB30BaHHEM
TEOPETUYCCKUX 3HAHWA W TPAKTHYCCKUX HABBIKOB BIAJCHHS COBPEMCHHBIMU HH(POPMAIIHOHHBIMH

TCXHOJOTHUAMUA (I/IT) B oOnactu ABTOMATU3UPOBAHHOI'O MPOCKTUPOBAHUA W TCEXHOJIOTHU ITPOU3BOACTBA
POC

1.2. 3agaun JUCHUILINHBI

— o00oOmeHune u ynIyOJeHHE TEOPETHYECKUX U TMPAKTUYECKUX 3HAHUW B  00JIAcTU
MH()OPMAITMOHHBIX TEXHOJIOTUH IpoekTHpoBanus POC

— H3y4YCHHE TMPHUHILMUIOB CHUCTEMHOTO IMOAXOJa K aBTOMaru3auuu npoektupoBaHusi PIC,
MO3BOJIAIOIINX 00ecrieunBarh A3((HEKTUBHOCTh U KAYECTBO MIPOCKTUPYEMOM anmapaTyphbl

— OCBOCHHE MPHUHIUIIOB (OpMUPOBAHUS HHGPOPMAIIMOHHBIX MOJENECH BIHMSHUS BHEIIHUX U
BHYTPEHHUX J1eCTa0MIM3UPYIOMHX (hakTOpoB, AeicTBytommx Ha POC B TeueHHe KM3HEHHOTO IUKIIA, C
LEJIBI0 apIYMEHTUPOBAHHOIO aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS X KOHCTPYKIUN

— (opmupoBaHre y CTYICHTOB NPAKTUYECKUX HABBHIKOB BEJCHUS aABTOMATHU3MPOBAHHOIO
npoektupoBanuss POC Ha OCHOBE TMPOTPEeCCHUBHBIX TEXHUYECKUX M MPOTPAMMHBIX CpPEICTB C
HCIIOJIb30BAaHUEM COBPEMEHHOM 3JIEMEHTHOM 0a3b1

—  OBJQJICHUE METOJaMHU aBTOMATHU3UPOBAHHOM pa3pabOTKU KOHCTPYKTOPCKO-TEXHOJOTHUECKON
JNOKyMeHTaluu ¢ npuMmeHenuem crannaproB ECKJl u npyroii coBpeMeHHOW HOPMaTUBHO-TEXHUYECKOMN 1
CIIPaBOYHOM TOKYMEHTALNN.

2. MecTo mucuuiuiaabl B cTpykrype OITIOIT

Hucnunnuna «ABtomarusupoBaHHoe npoekrtupoanue POCy» (B1.5.18) orHocutcs k Gnoky 1
(6azoBas yacThb).

[IpenmecTByronmMy  AUCHUILUIMHAMY, (DOPMUPYIOLIIUMH  HauyajbHblE 3HAHMS,  SBISIIOTCS
clenyomue JUCHUIUIMHBL: OCHOBBI KOHCTPYMPOBaHUS IEKTPOHHBIX cpeAcTB, lloaroroBka k crnade u
clada TOCYIapCTBEHHOro j3k3ameHa, lIpepauruiomHas npakrtuka, Ilpennumnomusii kype, CAIIP u
texHonorusst CBY  ycrpoiictB, TeopeTMueckue OCHOBBI KOHCTPYMpPOBaHUS U HAAEKHOCTH
PaIUOdIIEKTPOHHBIX CPEICTB, TEOpEeTHYECKHUE OCHOBBI 3JIEKTPOTEXHUKH, TE€XHOJIOTHsS IPOU3BOACTBA
ANIEKTPOHHBIX CPEJCTB, 3allUTa BBITYCKHOM KBaJIM(UKAIMOHHOW paboThI, BKJIIOYAsh IOATOTOBKY K
MpoLeAype 3alluThl W Mpolenypy 3amuThl, MHxeHnepHas u xommbtorepHas rpaduka, MHpopmaruka,
OCHOBBI KOHCTPYMPOBaHHUSI IEKTPOHHBIX cpeAcTB, [loAroToBka K crade M caada IrocCylapCTBEHHOIO
sk3ameHa, [Ipennunnomuas npakrtuka, [Ipennumnomusii kype, CAIIP u texnonorus CBY ycTpoicTs,
Teopernyeckre OCHOBBI KOHCTPYUPOBAHUS U HAAEKHOCTH PaJUOdIEKTPOHHBIX CPEACTB, TeopeTnueckue
OCHOBBI JJIEKTPOTEXHUKH, TE€XHOIOTHs MPOU3BOACTBA DJICKTPOHHBIX CPEACTB.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS AU CHHUILINHBI

IIporecc n3yyeHns: TMCIMIUIMHBI HAapaBiIeH Ha (YOPMHUPOBAHKE CIIEAYIOIINX KOMITCTCHIIUH:

— TIIK-7 cmocoGHOCTRIO pa3padarbiBaTh TMPOCKTHYID M TEXHUYECKYIO JOKYMEHTAIHIO,
0(hOpMIISITh 3aKOHYEHHBIE IPOSKTHO-KOHCTPYKTOPCKUE PaOOTHI;

— IIK-8 roTOBHOCTBIO OCYIIECTBIATH KOHTPOJb COOTBETCTBHS pa3padaThIBAEMbIX MPOEKTOB U
TEXHHUYECKOW JIOKYMEHTAIlMd CTaHAapraM, TEXHUYECKUM YCIOBUSM M JAPYT'MM HOPMATHBHBIM
JTOKyMEHTaM;

B pesynbrarte nzydeHus TUCIUILTHHBI CTYIEHT JOJDKEH:

— 3HaTh OCHOBBI aBTOMATH3aLUH NPOCKTHO-KOHCTPYKTOPCKOM JESTEIbHOCTH, MaTeMAaTHYEeCKUE
Moziel OOBEKTOB IPOEKTUPOBAHMS, METOIbl PEIICHHS MPOEKTHBIX 3a1ad Metoabl 3ammrtel POC ot
pa3HOO0Opa3HbIX BHEUIHUX M BHYTPEHHHUX JECTaOMIM3UPYIOMMX (aKTOPOB (KIMMATUYECKUX, TEIJIOBBIX,
MEXaHUYECKUX U JIp.) IPU UX SKCIUTyaTalliH, TPAHCIIOPTUPOBAHUN M XPAHEHUH KOHCTPYKTHUBHBIE MEPBHI
NOBBIICHUS HAJEKHOCTH MIMpokoro kimacca POC mpu pecTaOMIM3MPYIOUIMX BO3JCHCTBHUSIX METOJBI
MaTeMaTHYEeCKOTO MOJCIIMPOBAHUS AIEKTPUUECKUX, TEIIOBBIX U MEXaHUUECKUX mpoueccoB B POC [

— yYMeThb TPOCKTHPOBATh C TOMOIIHI0 KOMITBIOTEpAa KOHCTPYKIIMH AHAJIOTOBBIX M IU(PPOBBIX
YCTPOWMCTB Ha OCHOBE JAaHHBIX 00 HMX (YHKIMOHAJIBHOM Ha3HAUCHHH, DJICKTPHUYECKHX MapamMerpax U
YCIOBHSAX OKCIUTyaTallMM WCIIOJNIb30BaTh MAaTeMaTHYeCKHe MOIEIHM W METONbl Ui PelICHUsS
npodeccuoHaNbHBIX 3a/1a4 aBTOMAaTU3UPOBAaHHON pa3pabOTKN KOHCTPYKLUH M TEXHOJIOTHIA IEKTPOHHBIX

CornacoBaHa Ha noprtane Ne 17867 3



CpCACTB MPEACTABIIATL TCXHUUYCCKUEC PCHICHUSA C HCIIOJIB30BAHUCM CPCIACTB KOMHBIOTepHOfI I‘pa(i)I/IKI/I u
reOMETPUUYECKOIO0 MOAenupoBaHus wucnonbp3oBarb cra”aaprsl ECKJ[ u  apyryro  HOpMaTuBHO-
TEXHUYECKYI0 JIOKYMEHTALMI0 B IPOEKTHOW JIEATENBHOCTH pa3pabaTbiBaTb KOHCTPYKTOPCKO-
TCXHOJIOTMYCCKYIO JOKYMCHTALUIO C MOMOIIBIO I/IH(l)OpMaI_II/IOHHBIX TCXHOJIOT Hﬁ, MNPUMCHATH MAIIMHHLBIC
METO/IbI pacyéTa NapamMeTpPOB AIEMEHTOB U YCTPOKCTB

- BJIaA€Tb COBPCMCHHBIMHU allllapaTHBIMKU W MPOrpaMMHBIMU CPCACTBAMU aABTOMATHU3allUU
pa3pabOTKM KOHCTPYKUMI U TEXHONOTHUH TPOU3BOJCTBA AIIEKTPOHHBIX CPEACTB COBPEMEHHBIMHU
MMporpaMMHBIMHU CPEACTBAMHU IOATOTOBKHU KOHCprKTOpCKO-TGXHOJ’IOFI/I‘IGCKOI\/'I JOKYMCHTalNN

4. O0beM TUCHUIUIMHBI U BUbI Y4€OHOI padoThl
OO6mast TPyAOEMKOCTh IUCIMIUIMHBI COCTaBisieT 6.0 3a4eTHBIX EIUHUIBI W TPEACTaBIcHA B
Tabmuue 4.1.
Tabnuna 4.1 — TpynoeMKOCTh TUCIIUTUIUHBI

Bunpl yueOHOI nesITeIbHOCTH Bcero gacos CeMecTpsl
7 cemecTp 8 cemecTp

AyauTopHBIE 3aHATHS (BCETO) 119 84 35
Jlexnun 22 12 10
JlaGopatopHbie paboThHI 92 72 20
Kontposne camocTosTenbHOM paboTh! (KypcoBOn ) 5
MIPOEKT / KypcoBasi paboTa)
W3 HUX B MHTEpaKTUBHOU (popme 22 16 6
CamocTosiTenpHas pabota (Bcero) 61 24 37
OdopMiIeHHE OTYETOB IO JTAOOPATOPHBIM 51 19 32
paboram
[TpopaboTka NTEKIIMOHHOTO MaTepHraa 10 5 5
Bcero (6e3 sk3amena) 180 108 72
IToaroroBka u ciaya dK3aMeHa 36 36
OO11as TPYI0EMKOCTb 4 216 108 108
3aueTHble EauHUIBL 6.0 3.0 3.0

5. Conep:kanue TUCUMILIHHBI

5.1. Pa3nesnsl AUCHUILIMHEBI 1 BUJALI 3aHATHI
Paznenbl AMCHUIUIMHBI U BUJBI 3aHATUN TTPUBEACHBI B Ta0uIe S.1.
Tabnuua 5.1 — Pasgens! IUCHUAIIIMHGBL U BUIBLI 3aHATHI

o 8 g
= _ Q
= = © =
= g2 g& S S 2 0k
Ha3Banus pa3nenoB AMCHUIUINHBI 2 &3 58 2 o 9 £ =
O 2= o o & (S g
= o' & o o o 3} 2 B
S S 2 | 28 2
> © =
= S < S}
7 cemecTp
1 Beeneuue 2 0 1 0 I1K-7, TIK-8
2 OCHOBHBIC TTPUHIIAITEI K METOIOJIOTHS 4 0 1 0 I1K-7, TIK-8
npumeHenusa UT npu npoekrupoBaHuu
POC
3 UT Ha pa3iauuHbIX 3Tanax 2 4 2 0 8 [1K-7, TIK-8
npoekruposanus POC
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4 ABTOMaTHU3MPOBAHHOE MPOCKTUPOBAHHE 2 42 9 0 53 |IIK-7,IIK-8
KOHCTPYKIIUN U TEXHOJIOTUYECKUX
npoueccoB POC
5 UT npoexTrpoBaHus aeranei u cOopok 2 26 11 0 39 |IIK-7,IIK-8
koHCcTpykuii POC ¢ momonisto CAITP
Hroro 3a cemecTp 12 72 24 0 108
8 cemecTp
6 [IpoexTupoBaHME MIEUATHBIX y3JIOB C 4 8 14 5 26 |TIK-7, TIK-8
nomouipro UT
7 ObecrieueHHE KaueCcTBa, HAIEKHOCTH B 4 4 14 22 |IIK-7,IIK-8
ornrumuzanusa POC
8 OdopmiIeHHE KOHCTPYKTOPCKOM 2 8 9 19 |[IK-7, TIK-8
JokymeHTanuu ¢ nomouisto CAIIP
Hroro 3a cemecTp 10 20 37 72
Htoro 22 92 61 180
5.2. Conepxanue pa3ieioB JMCUUILUIAHBI (110 JEKIMSIM)
ConeprxaHue pa3nenoB TUCIUILINH (10 JISKIHSIM) TPUBEIEHO B Tabnue 5.2.
Tabnuua 5.2 - CopepxaHue pa3aenoB IUCHUIUIMH (TI0 JEKIHIM)
3 =
g 5 =
CozeprxaHue pa3ieioB TUCIUTLTUHBI [0 = > 0
HasBaHus pa3enos Aep pasi et z =
JEKIUAM S S =
S o =
a <
= S
7 cemectp
1 Beenenue CopneprkaHue u 3a/1a4M Kypca, 2 [IK-7, IIK-
PEKOMEHAIMH T10 €T0 U3YUEHHUIO. 8
WNudopmanmonnsie texnonoruu (UT) B
npo¢eCCUOHANIBHON eI TeIbHOCTH
HWH)XeHepa-npoekTuposmka POC.
TepMUHBI ¥ TOHATHS, UCTIOJIB3YEMBIE TIPU
UT npoextupoBanuu POC
Hroro
2 OcHOBHbBIE IPUHLIUIIBI U Opranu3zanus npoexkrtuposanus POC ¢ 4 [IK-7, IIK-
Meropoaorus npuMmenenus UT npu nomotbo UT. CucTeMHBIN MOOXOI K 8
npoektupoBanuu POC npoektupoBanuto POC ¢
UCTIOJIb30BaHHEM HH(POPMALIMOHHBIX
texHonoruit. Uudopmanmonnsie CALS—
TexHosoruu nogaepxku POC Ha Bcex
sTanax )u3HeHHoro nukia. Craauu
pa3pabOoTKu KOHCTPYKTOPCKOM
JOKYMEHTAIIMH [IPHU IPOSKTUPOBAHUHU C
nomouipro UT
Hroro 4
3 UT Ha pa3nuuHbIX dTanax Knaccudukanus 3a1ad npoeKTUpOBaHUS, I1K-7, TIK-
npoektrupoBanus POC ux popmanuzanusa. Marematuueckue 8
mozenu (MM) POC. Dransl pa3BUTHS U
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KpaTKasi XapaKTepUCTHKA COBPEMEHHOTO
cocrosinust CAIIP pannosneKTpoHHBIX
CPEICTB, CUCTEM U KOMILIEKCOB.
KommuiekcHble HHTEIIEKTYyaIbHbIE
(uarerpupoBannbie) CAIIP.
CneunanuzupoBanusie CAIIP nis
CO3/IaHHUs CXEM DJIEKTPHUUECKHUX
MPUHUUITNAIIBHBIX, MOJIEIMPOBAHUS UX
paboThl, IPOEKTUPOBAHUS TIEUATHBIX
14T, pa3MeleHus UPpPoBOit
EKTPUUECKON CXEMBI B YCTPOMCTBAX
TUIMC. IlepcnekTUBbI pa3BUTHS
aBTOMAaTU3UPOBAHHOIO IPOEKTHPOBAHUS.

Hrtoro

4 ABTOMaTU3MPOBAHHOE
MPOEKTUPOBAHUE KOHCTPYKLIUN U
TEeXHOJOoTHuYecKkux nporecco POC

Ponps UT B npouecce coznanust POC.
VYpoBHM IIPOEKTUPOBAHUS — CUCTEMHBIH,
(YHKIIMOHATBHBIA, KOHCTPYKTOPCKHUH,
TEXHOJIOTMYECKHUN. TUIIOBBIE IPOEKTHBIE
npoueaypsl npu npoexkruposanuu POC.
O0001mEHHAs METOJUKA TPOEKTUPOBAHHUS
POC ¢ npumenenuem UT.
HNudopmanmonHas Mozieib MpoeKTa, 0a3pl
nanHbix (B1), cuctemsl ynpasieHus
6a3amu nansbix (CYB]),
pactipenenéunbie bJl. CpaBHUTENBHBIN
0030p OCHOBHBIX XapaKTEPHUCTUK
Pa3IUYHBIX TUIIOB COBPEMEHHBIX
TEXHUUYECKUX cpeAcTB. KoHnenuus
aBTOMAaTU3UPOBAHHOIO paboyero Mecta
(APM) mpoekruposiuka POC Ha 6aze
[IK. 3agaun ynpaBieHUs] 1 ONTUMHU3ALINH,
METOABI UX PEIICHUS.

Hrtoro

TK-7, TTK-

5 UT npoexTupoBaHus ACTAIEH U
coopok koucTpykmuit POC ¢
nomoiusto CAIIP

Knaccudukanus 3a1a4 npoeKTUpOBaHUs,
ux popmanuzanusa. Marematuueckue
mozenu (MM) POC. Dransl pa3BUTHs U
KpaTKasi XapaKTepUCTHKa COBPEMEHHOIO
coctostHus CAIIP paaroaneKTpoHHBIX
CPEICTB, CUCTEM U KOMILIEKCOB.
KoMmnekcHble HHTEIIIEKTYalbHbIE
(uarerpuposannbie) CAIIP.
CneunanuzupoBannsie CAIIP mis
CO3JIaHMsI CXEM 2JIEKTPHUECKUX
IIPUHLUIIAAIIBHBIX, MOIEIUPOBAHUS X
paboThl, IPOSKTUPOBAHUS MEYATHBIX
IUIaT, pa3MeneHus: HUPpoBOit
AIEKTPUYECKOM CXEMBI B YCTPOMCTBAX
TUIMC. IlepcnekTUBbl pa3BUTUS
aBTOMATH3UPOBAHHOI'O IPOEKTHPOBAHUS.

HUrtoro

TK-7, TTK-

Hroro 3a cemecTp

12
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8 cemectp

6 [IpoexTupoBaHE MEUATHBIX Y3JIOB C
nomomso UT

Oco0eHHOCTH IPOSKTHPOBAHUS
MEYaTHBIX Y3JI0B ¢ momoibio UT.
Bo3moxHOCTH 11 0COOEHHOCTH
unTepdeiicoB paznuuabix CAIIP.
MeTonuka MpOeKTUPOBAHUS MTEYATHBIX
y310B B kKoMmruiekcHbIx CAIIP P-CAD,
Altium Designer, OrCAD, DipTrace u mp.
Opranu3anus 1 BeJicHue OMOINOTEeK
OP3. Co3nanue ycnoBHBIX TpaduuecKux
obo3Havyenuit OPJ, ycranoBka OPD Ha
MeYaTHbIe TUTAThI U pa3padoTKa
nocamouHbeIx MecT DPD. Co3gaHue
komrtoHeHTOB POC. Pa3paboTtka cxem
AIIEKTPUYECKUX MPUHIUITHATLHBIX.
Juanorosoe pasmerienue IPD.
Jluanorosast 1 aBTOMaTHYECKast
TPacCUPOBKa MTPOBOTHUKOB ITEYATHBIX
miar. Cesasb ¢ gpyrumu CAIIP.

Hrtoro

TK-7, TTK-

7 ObecrnieueHHe KauyeCTBa,
HanéXHOCTH U onTuMu3arus POC

Kommiexkc TPUAHA, (moacucteMbl
«ACOHUMKA-T») nyist MoenupoBaHus Ha
[IK crarmoHapHBIX U HECTAIMOHAPHBIX
TEIUJIOBBIX MPOIIECCOB, MPOTEKAOIINUX B
koHCTpyKIusax POC (cToeunbie
KOHCTPYKIIMH, OJIOKH C PEryIsIpHON U
HEPETYISIPHON CTPYKTypaMu, TIeUaTHbIE
Y3761, (PYHKIIMOHAJIbHBIE STYCHKH,
mukpoc6opkn). Kommneke ACOHUKA-K
JUTSL YIIpaBJICHUS HAAEKHOCTBIO U3IETHI
Ha paHHUX 3Tarax MPOCKTHUPOBAHMUS,
W3TOTOBJICHUS, IKCILTyaTallui 1
yTWIN3aluu. YHUBEpCAIbHas
MporpaMMHasi CHCTEMa KOHEYHO-
aneMeHTHOro aHaian3za ANSYS s
pELLICHHS TUHEWHBIX U HEJTUHEUHBIX
CTAallMOHAPHBIX U HECTALMOHAPHBIX
MPOCTPAHCTBEHHBIX 3a/1a4 MEXaHUKH
KOHCTPYKLIMM, 3a/1a4 TeTUIONEpeaayu U
TEITI000MEHa, ANEKTPOANHAMUKH

HUrtoro

I1K-7, TIK-

8 OdopmieHre KOHCTPYKTOPCKOM
JokyMmeHTanuu ¢ nomouisto CAIIP

Oco0eHHOCTH aBTOMaTU3UPOBAHHOTO
oopMIiIeHNsT KOHCTPYKTOPCKOI
nokymeHTaruu POC B COOTBETCTBHUH C
ECKJ

Hrtoro

TK-7, TTK-

Hroro 3a CEMCECTP

10

Htoro

22
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5.3. Pa3nesbl AMCHMILIMHBI M MEKIMCUMILINHAPHBIE CBSA3M ¢ 00€eCNeYuBAIMMH (MPeAbITYIINMHU)
U o0ecneynBaeMbIMU (MOCJEAY IOIIMMU) JTUCHUILIMHAMHU
Paznenpl qUCHUTIIMHBI U MEKIUCHIUIIMHAPHBIC CBSA3H C O0CCIEYMBAIOMIUMU (MPEABITYIIIUMH) U
oOecrneunBaeMbIMH (ITOCIETYIONMMH) TUCHUTUTMHAMHY MIPECTaBICHBI B TabmwmIe 5.3.
Tabnuna 5.3 - Paznensl AUCTUTUTMHBI 1 MEXIUCITUTUTMHAPHBIE CBSA3H

Ne pazaenoB qaHHOM MUCHMIUIMHEL, 1J11 KOTOPBIX HEOOXOIUMO
HauMeHOBaHUE TUCLIUILINH M3ydeHHEe 00eCIeUNBAOIINX U 00€CTIeYMBACMBIX TUCITUTLINH

1 2 3 4 5 6 7 8

[IpenmiecTByrore JUCUUTIITUHBI

1 OcHOBBI KOHCTPYHPOBaHUS

+ + + + + + + +

AIEKTPOHHBIX CPEICTB
2 IlonroroBka k cadye u caad

OJrOTOBKA K CJ1a4ye U cJada + + + + + 4 + +
rOCYJIapCTBEHHOTI'0 K3aMeHa
3 IlpenaurmioMHast mpakTUKa + + + + + + +
4 IlpenunioMHBIN Kypc + + + +

AIIP n Texnonorus CBY
> C . exnozorm C + + + + + + +
YCTPOMCTB

6 TeopeTnueckre OCHOBBI
KOHCTPYUPOBAHUS U HANEKHOCTHU + + + +
PaIUO3JIEKTPOHHBIX CPEICTB

7 TeopeTnueckue OCHOBBI

+ + + +

AIEKTPOTEXHUKHU
8 TexHoNOrUsl IPOU3BOJCTBA + + + + +
AJIEKTPOHHBIX CPEJICTB
9 3amuTa BBITYCKHOM
KBaJU(UKAIIMOHHOU PaboTHI,
BKJIIO4Yas MOATOTOBKY K + + + + + + + +
MPOLIEIype 3alUThl U IPOLEAYPY
3aIUThI
10 UnxenepHas u + + + + +
KOMIIbIOTEpHAs Tpaduka
11 Uadopmaruka + + + +
12 OCHOBEI KOHCTPYUPOBAHUA

Ocno OHCTpYHpoBa + + + + + + + +
AJIEKTPOHHBIX CPECTB
13 ITogroroBka k ciaue W ciada

a A a + + + + + + + +

roCyJIapCTBEHHOT'0 IK3aMeHa
14 IlpeauniaoMHasl mpakTHKa + + + + + + +
15 IlpeauniaoMHBIi Kype + + + +
16 CAIIP u texnoxorus CBY

C . CXHOJIO C + + + + + + +
YCTPOWCTB

17 TeopeTnyeckre OCHOBBI
KOHCTPYHPOBAHHUS U HAJEKHOCTH + + + +
PaguodIIEKTPOHHBIX CPEIACTB

18 TeopeTnyeckre OCHOBBI
AJIEKTPOTEXHUKH
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19 TexHnonorust npou3BOACTBA
JIEKTPOHHBIX CPEJCTB

+ + + + +

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHPYEMBIX TP M3YYECHUHU AUCIHUILIMHbBI, H BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX IMpPHU M3YYEHHM IUCLUIUIMHBI, ¥ BUAOB 3aHATUH
IpeJcTaBiIeHo B Tabuue 5.4
Tabmuna 5.4 — CooOTBEeTCTBHE KOMIETEHIIMH W BHUIOB 3aHATHH, (OPMHPYEMBIX NPH H3yYECHUU
JUCIUILIMHBI

Bunnl zanstuit

OOTBI

(KypcoBoO# TIPOCKT /

CaMOCTOATEIIbHOM pa!

DOopMBI KOHTPOJIA

Komnerenuu
Jlexiun
JlaGoparopHbie pabOTHI
KonTpons
KypcoBasi paboTa)

+ | CamocrosTenbHas padota

=
&
\'
+
+
+

KontponwHas pabora,
Ok3amen, Koncnekr
caMonoArotoBku, OTYeT mno
naboparopHoit paboTe,
Ornpoc Ha 3aHATHUSX,
Brictymienne (mokmnam) Ha
3anstud, Tect, OTUeT Mo
KypcoBoii pabote

[1K-8 + + + + KonrtponrHas pabora,
Ox3ameH, Korcnekr
caMonoAroroBku, OT4YeT Mo
nmaboparopHoii padore,
Ormpoc Ha 3aHATUSX,
Brictynienue (noknan) Ha
3aHaTuH, Tect, OTUeT 11O
KypcoBoii pabote

6. UuTepakTUBHBbIE MeTOABI U (OPMbI OPraHU3aALUN 00yUYEHH S
TexXHOJIOTUM WHTEPAKTUBHOTO OOy4YEeHMs MPH pa3HBIX (QopMax 3aHATHI B yacax MpPUBEICHBI B
Tabmune 6.1
Tabnuma 6.1 — TexHOTOTHY MHTEPAKTUBHOTO O0yUYEHUS MPU PAa3HBIX popMax 3aHATUH B Hacax

Metomsi I/IHTepaKTHBSI:;ETJ;aﬂGOpaTopHHe HSZ?:I?;;;H Beero

7 cemecTp

IT-MeTons! 14 2 16

HUroro 3a cemectp: 14 2 16
8 cemectp

IT-meTonbr 4

Hroro 3a cemectp: 4

Hroro 18 4 22
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7. JIaGopaTopHbIe padoThI

HaunmenoBaHue 1abopaTtopHbIX padoT npuBeaeHo B Tabauue 7.1.
Tabnuna 7. 1 — HammeHnoBaHue 1a00paTopHbIX padoT

HazBanns pa3aciioB

HanmMenoBanue nabopaTopHbIX padboT

oc

MK

ocC

S

bIC
KO

7 cemecTp

3 UT na pa3nuyHbIX 3Tanax
npoekruposanus POC

Brinonnenue yeprexxeid KOMIIOHEHTOB
POC B Solid Works (koHTpOnpHOE
3a/1aHHE)

Hroro

I1K-7, IIK-8

4 ABTOMAaTHM3MpPOBAHHOE
MPOEKTUPOBAHUE KOHCTPYKIIUHN U
TEXHOJOTUYeCKuX mporeccoB POC

5 UT npoextupoBaHus AeTaleid U
c6opok xoHcTpykimit POC ¢
nomousro CAITP

CocraBinenue TeXHUYECKOTO 3a/1aHUS
(T3) na aBTOMaTU3MPOBAHHOE
npoektupoBanue 6moka POC

KomnonoBka u pa3paboTka o01ero Buaa
koHcTpykunu POC

[IpoextupoBanue nuueBoi naneau POC B
SolidWorks

[MpoekTrpoBaHue HeCYyIIEH KOHCTPYKIIUU
POC B SolidWorks

3HaKOMCTBO C CUCTEMON
ABTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUS
[IEeYaTHBIX IJIaT

Opranmzanus 1 BegeHue ouomuorex P

Co3znanue yCIOBHBIX rpaHIecKux
o6o3navenuii (YI'O)
3JICKTPOPATUOTIEMEHTOB

[IpoekTupoBaHue AIEKTPUIECKUX CXEM

Hroro
Heramm B SolidWorks
Co6opku B SolidWorks

Yeprexu B SolidWorks

PucoBanne TpEXMEPHBIX ICKU30B B

SolidWorks

Maccussl 2i1eMeHTOB B SolidWorks

OnemenTsl “Tlo Tpaekropun’™ u
“IToBepuyTts” B SolidWorks

Pa3paborka kopmycoB POC u3 nmuctoBoro
Metaia B SolidWorks

Hcnonp3oBaHue cTaHIAPTHBIX
KpenéXHbIX KoMnoHeHToB B SolidWorks

Pa3paboTka mocasouHbIX MECT HA
MeYaTHOM IUIaTe AJIsi MOHTaXa
KOHCTPYKTHUBHBIX 3JIEMEHTOB

IToaroroska kommnoueuToB POC misa
KypCcoBOi paboThI

HUrtoro

26

[1K-7, T1IK-8

TK-7, TIK-8
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Hroro 3a cemecTp

72

8 cemectp

6 IIpoexkTrpoBaHue NIEYAaTHBIX Y3JIOB C

nomomeo UT

iare

JnanoroBoe pa3MelieHue
AJIEKTPOPATUOITEMEHTOB HA [IEYaTHOM

PyuHast u uHTEpaKTUBHAS TPACCUPOBKU 2
IIPOBOJAHMKOB M€YATHBIX IIAT

ABTOMaTn4ecKas TPacCUPOBKA
IMPOBOJAHUKOB IICYATHBIX TJIAT

Hrtoro

4 |TIK-7, IK-8

7 O0ecrieueHHE KauecTBa,

HanéxHocTu 1 ontumusaius POC

OOecrieueHue KauecTBa, HaaéKHOCTH U
ontumusanus POC

Hrtoro

TK-7, TIK-8

8 OdopmieHne KOHCTPYKTOPCKOM
JoKkymeHTanuu ¢ nomouisto CAIIP

W3yuyenne cpeacTB aBTOMaTU3UPOBAHHOTO | 8
odopmIieHUs1 KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOM TOKYMEHTAIH

[1K-7, I1IK-8

Wroro 8
Hroro 3a cemectp 20
Hroro 92
8. [IpakTuyeckue 3aHATHSA (CEMHUHAPBI)
He npenycmorpeno PYII

9. CamocTosiTesibHasA padora
Bugsl camocTosiTeIbHOM pabOoThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIHH TTPE/ICTABICHBI B

Tabimue 9.1.
Tabmuma 9.1 - Buasl caMocTosTeNnsHON pabOTHI, TPYAOEMKOCTh M (hopMUpyeMbIe KOMIIETCHIINU
Bunsl camoctostensHoilt X € 4 & % E
Hassanus pasznenos g 23 5 E S z DopMBbI KOHTPOJISL
paboTbI ~ o oF b =
7 cemectp
1 Beenenue [IpopaboTka JEKIUOHHOTO 1 IIK-7 Koncniekr
Marepuaa camonoaroToBku, Ompoc
Viroro 1 HAa 3aHATUAX
2 OcHoBHble npuHIHIEI 1 | [IpopaboTka JTEKINOHHOTO 1 |IIK-7, Koncnekr
METO/I0JIOT sl marepuana I1K-8 camonoArotosku, Omnpoc
npumenenus UT npu Hrtoro 1 Ha 3aHATUAX
npoektupoBanuu POC
3 UT nHa pa3nu4uHbIX [TpopaboTKa JEKIIMOHHOTO 1 [IIK-7, Koncniekr
JTanax NpoeKTUPOBAHUA | Marepuaia I1K-8 camonoarotoBku, Omnpoc
PoC OdopmiieHre 0TYETOB 10 1 HagaHﬂTmX’ qugT 1o
TOPHOH T
1abopaToOpHBIM paboTam f1abOpatopHOM paboTe
Hrtoro 2
4 AstomarusupoBanHoe | [IpopabGoTka JIEKIIMOHHOTO I1K-7, Koncnekr
IIPOCKTUPOBAHKE Marepuaa [1K-8 caMonoarorosku, Ompoc
KOHCTPYKLMH U OQOPMIICHHE OTUETOB 11O 1 Ha 3aHSTHUSAX, UOquT o
TEXHOJIOTHYECKHIX naboparopHoit pabote

nabopaTopHBIM paboTam
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1a0opaTopHBIM paboTam

nporeccoB POC OdopMmIieHre 0TYETOB 10 1
1abopaTOpHBIM paboTam
OdopmiteHre 0TYETOB 110 1
naboparopHbeIM paboTam
OdopMmIieHHE OTYETOB T10 1
1abopaTOpHBIM paboTam
OdopmiieHre 0T4ETOB 10 1
1a0opaTopHBIM paboTam
OdopMmieHre 0T4eTOB 10 1
n1abopaTopHBIM paboTam
OdopmiteHre 0T4ETOB 10 1
1a0opaTopHBIM paboTam
OdopMmieHre 0TYETOB 0 1
n1abopaTopHBIM paboTam
Hroro 9
5 UT npoextupoBaHus [IpopaboTka JTEKIIMOHHOTO [K-7, Koncnekr
neTaneil u coOopok Marepuania I1K-8 caMonoArotoBku, Omnpoc
KOHCT uii POC ¢ H
PyKH CAILIP OdopmiteHre 0TYETOB 110 1 a 3aHﬂTfMX’60qu(T) 1o
MIOMOIIIb
HbIo n1abopaTopHBIM paboTam KypCoBoM pabore, LTHeT
1o J1aboparopHoi padore,
Odopmiienne 0T4ETOB 110 1 JK3aMen
1ab0paTOpHBIM paboTam
OdopmiteHre 0T4ETOB 10 1
naboparopHbsIM paboTam
OdopMmIieHre OTYETOB 10 1
nabopaTopHBIM paboTam
OdopmiteHre 0T4ETOB 1O 1
1a0opaTopHBIM paboTam
OdopMmieHre 0TYETOB 0 1
n1abopaTopHBIM paboTam
OdopmiieHre 0T4ETOB 10 1
1a0opaTopHBIM paboTam
OdopmieHne 0T4eTOB IO 1
n1abopaTopHBIM paboTam
OdopMmieHre 0TYETOB 110 1
1abopaTOpHBIM paboTam
OdopmieHre 0T4ETOB 10 1
mabopaTopHBIM paboTam
Hroro 11
Hroro 3a cemecTp 24
8 cemectp
6 IIpoexktupoBanue [IpopaboTka JTEKIUOHHOTO 2 1IK-7, Koncnexr
MEYaTHBIX Y3JIOB C Marepualia I1K-8 camMonoaroToBku, Ompoc
nomouipro UT
TR0 OdopmiieHre 0T4ETOB 1O 4 Ha sanATHAX, OTHeT 1o

nabopaTopHOit paboTte
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OdopMmIieHre 0TYETOB 10 4
1abopaTOpHBIM paboTam

OdopmiteHre 0TYETOB 110 4

naboparopHbeIM paboTam

Hroro 14
7 Obecneuenue kauecTBa,  [IpopaboTka JIEKIIMOHHOTO 2 IIK-7, Koncnekr
HaAEXHOCTH U Marepualia T1K-8 camonoarotoBku, Ompoc
ontumuzanus POC T i p——— 12 Ha 3aHATHAX, OTYET 110

naboparopHbeIM paboTam naboparoproi pabore

Uroro 14
8 Odopmienue [IpopaboTka TeKIMOHHOTO 1 |IIK-7, Koncnekr
KOHCTPYKTOPCKON Marepuaa I1K-8 camonoarotoBku, Omnpoc
KyMEHTAIUU Ha 3aHATHAX, OTYeT I
AOKYMCHTAlHH C OdopMmIieHHE OTYETOB T10 8 3 , OTaeT 1o

nomoieio CATTP nabopaTopHOil paboTte

1a00paTOpPHBIM paboTam

Hroro 9

Hroro 3a cemecTp 37
[ToaroroBka u cxada 36 DK3aMeH
PK3aMeHa / 3a4ueTa

Hroro 97

9.1. Bonnpocsl Ha Npopa0doTKY J1eKIMOHHOI0 MaTepuaJia
1. Undopmammonnsie texHonorun (MT) B mpodeccrnoHanmbHON AEATEIBHOCTH HHXKEHEpa-
npoektuposirka POC

10. KypcoBasi paGora (mpoexr)
TpynoeMKoCcTh ayIMTOPHBIX 3aHATUH U (GOpMUpPYEMble KOMIIETEHLMH B paMKaxX BBINOJIHEHUS
KypcoBoii pabotsl (mpoekTa) npeactasiensl Tadmuie 10.1.
Tabmuna 10. 1 — TpymoeMKOCTh ayIUTOPHBIX 3aHATHH M (HOPMHpPYEMbIe KOMIICTCHIIMM B paMKax
BBITIOJIHEHUS KYPCOBOM palboThI (IIPOEKTa)

HanmenoBanune AYAUTOPHBIX 3aHATHH

TpynoemkocTsb,
q
dopmMHUpyeMbIE
KOMIETEHIIUU

8 cemecTp

KypcoBoe npoeKkTrpoBaHrEe CTaBUT CBOEH LIENBbIO CUCTEMAaTH3aLUIO, 5 [1K-7, TIK-8
3aKpervieHUE U pacliupeHrue TEOPETUICCKUX 3HAHHUM B 00acTu
nHGOPMAIIMOHHBIX TEXHONIOTUN poektupoBanus POC, pazsutue
KOHCTPYKTOPCKHX Y PACUETHBIX HABBIKOB, a TAKKE
CaMOCTOSITEIbHOCTH B pabore. [ maBHEHIIMMY 3a/1auaMu B XO/Ie
BBITIOJTHEHUH KYPCOBOTO MPOEKTA, SABJISIOTCS: - CACTEMaTH3alus U
pacCIIMPEHUE TEOPETUUECKUX 3HAHUM IPU PELICHUU KOMIUIEKCHBIX
3a/1a4 CO3/IaHMsI COBPEMEHHBIX KOHCTpyKIiuit POC; -
COBEPILIECHCTBOBAHUE CXEMOTEXHUYECKUX U KOHCTPYKTOPCKUX
HAaBBIKOB MPOEKTUPOBAHHUS; - MPAKTUUECKOE TPUMEHEHUE
KOMITBIOTEPHOU TEXHUKHU IPU MPOECKTUPOBAHUH; - U3YUCHUE
CIPABOYHOM U TEXHUYECKOW JTUTEPATyphI IO TPOEKTUPOBAHHIO
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POC, a taxxe eAMHON CUCTEMbI KOHCTPYKTOPCKOM TOKyMEHTalluu
(ECK]I); - moAroToBKa K CaMOCTOSITEIIBHOMY PEIICHUIO CIIOKHBIX
KOHCTPYKTOPCKHX 3aJ1au IIPU BHIMOJTHEHUH JUILUIOMHOTO IPOEKTa U
nocleAyromei paboThl Ha TPOMBIIUICHHBIX MPEINPHUITHSIX.
[IpenqmeToM KypcoBOTro MPOEKTa ABIsETCS pa3padoTka BechMa
pacnipocTpaH€HHBIX B POC KOHCTPYKTMBHO 3aKOHYEHHBIX OJIOKOB U
uznenuit POC. Ilpu 5ToM HEOOXOIUMO 3HATH: - PUHIIMUITHI
JIEUCTBUS PaJUOTEXHUYECKUX YCTPONUCTB M CUCTEM; - 0COOCHHOCTH
KoMITIOHOBOK POC; - cBOMCTBa MarepHaioB U UX MPOSIBIICHUS B
Pa3IMYHBIX YCIOBHSIX HKCIUTYaTalllH; - TEXHOJIOTHIO U3TOTOBICHUS
OTJEJIbHBIX JeTanel U COOPOUHBIX €MHHULL; - ABTOMATU3ALINIO
IIPOEKTUPOBAHUS KOHCTPYKIIMM U TEXHOJIOTUUECKUX TPOLIECCOB; -
ycioBust 3kcTuryararui POC 1 MeToABI 3aIUTHI €€ OT
JECTa0MIN3UPYIOMUX (PAKTOPOB (TETIIOOOMEHHBIE TIPOIECCHI,
BUOpAaLMU U yIapbl, BO3IEUCTBUE JIEKTPOMArHUTHBIX MOJIEH,
paiuanyy 1 BIary U T.7.); - BOIPOCH! CTaHIapTH3alNY,
YHU(PUKAIMU U TEXHOJIOTMYHOCTH; - IPaBHia 0POPMIICHHUS
KOHCTPYKTOPCKOM TOKYMEHTAlMH U MHOTO€E JIpYroe.
[IpoekTupoBaHrEe COBPEMEHHBIX Pau03IEKTPOHHBIX CPEICTB
(POC) 3axirouaercst B IpUHATHN MHO)KECTBA IPOEKTHBIX PELICHUN
MO MPUHIIAIIAM IeUCTBUS (YHKITMOHAIBHBIX y3510B (DY), nx
CX€MaM U TOCTPOSHHUIO KOHCTPYKIMH, TI0 DJIEMEHTHOM 0ase, a
TaK)Ke M0 COBOKYITHOCTH TEXHOJIIOTUYECKUX TPOIECCOB,
IpeyIaraéMblX JJIs1 UCIIOIb30BAHMS IIPU UX U3TOTOBIECHUH,
PEIICHHI0 OCHOBHBIX MPOOJIEM TEXHUYECKON HKCIUTyaTalluu. ITO
IIPOLIECC HEMPEPBIBHOTO YTOUHEHUSI MOJENH NTpoekThupyemoro POC
OT 3aMbICJIa B BUJIE TEXHUUECKOTO 33/1aHUs K TOTOBOMY IIPOEKTY.
[IpeononeBass MHOrooOpa3HbIe MPOTHBOPEUHS TEXHUUECKOTO
3aJlaHus, B poiecce cozaanus HoBbIX POC npoekTUpoBIINK
CTPEMUTCS BBIOpATh ONTHMAIBHYIO IPOCTPAHCTBEHHYIO
KOMITOHOBKY Y3JI0B U 0J10k0B, cocTaBisitoninx POC, obecnieunts ux
AIIEKTPUUECKOE U MEXaHUUECKOE COEAMHEHNUE U 3aAIIUTY OT
HEOIaronpusATHBIX BO3/ACUCTBUN BHEIIHUX (PaKTOPOB U MTOMEX.
[TepBocTenenHoe TpedoBanue mpu npoekTupoBanuu POC
3aKJIIOYaeTCs B TOM, YTOOBI CO3/1aBa€MO€E YCTPOICTBO OBLIO

s peKTHBHEE CBOETO aHAJIOra, T.€. MPEBOCXOINIIO €T0 M0 KaueCTBY
(GYHKIIMOHUPOBAHUS, CTETIEHH MUHUATIOPU3AIINY U TEXHUKO-
HKOHOMMYECKOM LierecoodpazHocTu. [lonHATh
MPOU3BOAUTEIHLHOCTD TPy MPOEKTUPOBIIUKOB, TOBBICUTH
KaueCTBO, YJIECLUIEBUTb U COKPATUTH CPOKU IPOEKTUPOBAHUS MOKHO
¢ ToMOI1IbI0 3 (PEeKTUBHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA
ABTOMATHU3UPOBAHHOTO TTpoekTupoBanus POC, 06001aromux onbIT
pa0oThl BEICOKOKBAIU(HUIIMPOBAHHBIX Pa3pabOTUMKOB Ha Oaze
IPUMEHEHHS COBPEMEHHBIX MAaTEMATUYECKIX METOI0B: TEOPUU
rpaoB, aITOPUTMOB, MATEMAaTUYECKOTO IPOrpaMMHUPOBaHUS,
UCCJIEIOBaHMS ONlepalliii, BBIYUCINUTEIbHBIX METOAOB U T.1I.
Haunyumas ¢popma opranuzanuu npouecca npoekrupoBanus POC
— UCTOJIb30BAHUE HHTETPUPOBAHHBIX CUCTEM CKBO3HOI'O
ABTOMAaTU3UPOBAHHOTO ITPOEKTUPOBAHNS, TIO3BOJISIOLINX B
3HAYUTEJIbHOUN CTENEeHU 0CBOOOAUTH pa3paboTyuKa OT
MOHOTOHHOM, TPYIOEMKOH B YTOMUTEIbHON pabOThI U TOBBICUTH
UX WHTEJUJIEKTyaJIbHbIe BOBMOKHOCTH Ha dTare MPUHITH
ONTUMAJIbHBIX petieHui. K cokanaeHuto, B HacTosLIEE BpeMs
nogooHoi ckBo3HoM CAIIP, oxBaThIBaIOIEH BCe STAITbI
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npoektuposanus POC, noka emgé He co3naHo. Tem He MeHee,
CylIecTByeT KojioccanbHoe konnmdecTBo CAIIP, peanusyrommx
3HAYUTEJbHYIO YaCTh MPOEKTHBIX Mpoleayp npoekruposanus POC.
OnuH 13 BO3MOXKHBIX BAPUAHTOB MOJT0OHOTO KOMITJICKCUPOBAHUS
Heckonbkux CATIP, o6ecneunBaronux pemeHrne 60IbIIMHCTBA U3
cTosIIuUX nepes OynymuM npoektuposiirkom POC 3aaaud,
3aKirouaeTcs B cienyromemM. 1. Oqnoit u3 nonymnsipueimmx CAITP
KOHCTPYKTOPCKOTO CHHTE3a C BECbMa Pa3BUTHIMU BO3MOXKHOCTSIMU
JUTSL CO3JJaHMsI U PelaKTUPOBAaHUS TOBEPXHOCTEH, a TAKXKe
COBMECTHON 00pabOTKU MOBEPXHOCTEH M TBEP/IBIX TEI SBISETCS
SolidWorks— napamerpudeckas mporpaMma mpOeKTUPOBAHUSI
TPEXMEPHBIX MOAEIEN TBEPABIX TEJ, COCTOSALINX U3 HIEMEHTOB.
[Tapamerpuueckue pasmepsl B SolidWorks momoraroT Tak
IOCTPOUTH MOJIENb, YTO U3MEHEHUE KOHCTPYKLIMU CTAHOBUTCSA
MPOCTOM 3a/1a4ueit m3MeHeHus pazmepoB. SolidWorks — momtHoe
CPEICTBO MPOEKTUPOBAHMUS, TPEIOCTABIISAIOIIEE IPOESKTUPOBIIUKY
peanbHble CPECTBa ISl CO3JaHMsI POTOTUIIOB, COOPOK, TIPOBEPKHU
IUHAMUKU nToBeneHus m3gennii. SolidWorks criocobeHn crarh
AJIpOM UHTETPUPOBAHHOTIO KOMIUIEKCA aBTOMaTH3a[U1
HPEIIPUITHSL, C TOMOILBIO KOTOPOT'O OCYILECTBIISETCS MOAAEPIKKA
U3JIENHSI Ha BCEX ATanax U3HEHHOTO KA, HHKEHEPHOTO
aHaJIM3a ¥ MOATrOTOBKH ITPOU3BOJICTBA U3JIEIINH JTIOOON CIIOKHOCTH
Y HA3HAYEHUS, BKIIIOYas CO3aHNE UHTEPAKTUBHOW-HON
JOKYMEHTAIMH U oOecriedeHrne 0OMeHa TaHHBIMH C APYTUMU
cucreMamu. 2. B mocnennee BpeMs 4€Tko 0003HAUMIIACh
TEHJCHIMSI TPYNIUPOBAHMS B MHTEIPUPOBAHHBIE CUCTEMBI KPOME
WHCTPYMEHTOB '€OMETPUYECKOTO MOJICIINPOBAHUS TAKKE U
pac4€THBIX nporpamMm. Hanpumep, NOIHOCTEIO HHTETPUPOBAHHBIN
B SolidWorks nmogcucremser COSMOSFloWorks mo3soiisieT
aBTOMAaTHUYECKU (POPMHUPOBATH CETOUHBIE MOJIEIIN O0BEKTa
MPOEKTUPOBAHUS U IPOBOJUTH MOJICTUPOBAHUE TCUCHUI,
TeruiooOMeHa (M TeruIonepeaadn) 1000 CII0KHOCTH 0e3 KaKou-
100 TOMOTHUTENBHOM Nepenaun JaHHbIX Mexay HUMH. 3. Emié
oauH Moayias SWR-Dinekrpuka 00beIMHSAET 3JEKTPUUECKYIO U
MEXaHUYECKYIO YAaCTH MPOEKTa B €IMHOM cpejie MPOESKTUPOBAHUS
SolidWorks, obecnieunBaeT MoAETUPOBAHNUE TIPOBOIHBIX
COEIMHEHUN MEXIy KOHTaKTaMU C UCTIOIb30BAHUEM MOTOTHIEMON
OMONIMOTEKN COCAMHUTEIICH M PA3INYHBIX MaTEPUAJIOB — IIPOBOJIOB,
MHOTOKWJIbHBIX KaOelel, N30SIIUOHHBIX TPYOOK, IKPAHUPYIOIINX
IUIETEHOK U T.1. Ha OCHOBE BBINOJIHEHHOTO MPOEKTa MOHTAXKA,
MOJYJIb aBTOMaTHUECKH FeHepUPYeT MOIHYI0 HHbOopMaIuio 00
UCIOJIb30BaHHBIX MAaTEpHUaaX U BbIIIOJIHEHHBIX COEIUHEHUSX,
MPECTaBIsIs €€ B BUje Tabmuil U oT4ETOB. 4. Altium Designer
(Protel) - komrmiekcHas cucTeMa aBTOMaTU3UPOBAHHOTO
npoektupoBanus (CAIIP) pagnosneKTpoHHBIX CPEJICTB,
pa3paboTaHHasi aBcTpaauiickoil komnanuei Altium. Altium
Designer — ato crucTeMa, MO3BOJISIOIIAs PEATU30BbIBAThH IPOCKTHI
POC Ha ypoBHE cXeMBbI WJIM TPOTPAMMHOTO KOZa C MOCIIEAYIOIIEH
nepenadeit nHGopmaruu npoexkTruposuuKy [TJINC nnu nevatHoit
1atel. OTINYUTETLHON 0COOEHHOCTHIO MPOTrPaMMBI SIBIISIETCS
IIPOEKTHAs CTPYKTypa U CKBO3Has LIEJIOCTHOCTD BEICHHUS
pa3paboOTKU Ha pa3HbIX YPOBHSIX MPOEKTUpOBaHUs. MI3MeHeHus B
pa3paboTKe Ha ypOBHE MJIaThl MOTYT MTHOBEHHO OBITh MIepe/1aHbl
Ha ypoBeHb [IJIMC unu cxemsl 1 Tak ke oopatHo. PazpaboTka
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M€YaTHOM IUIaThl BO3MOKHA B TPEXMEPHOM BHJIE C
JByHAIpaBlIeHHOMW nepenadyeid nHGOpMaIul B MEXaHUYECKHE
CAIIP (Solid Works, Pro/ENGINEER, NX u ap.) 5. KOMITAC-3D
- OTEUECTBEHHAsl CUCTEMA TPEXMEPHOTO MOJIETTMPOBAHMSI, CTaBIIask
CTaHJIAPTOM JIJIS THICSY POCCUMCKUX MPEANPUATHM, Oaromapst
yAAYHOMY COYETAHUIO IPOCTOTHI OCBOEHUS U JIETKOCTH pabOTHI €
MOIIHBIMU (DYHKIIMOHAJIBHBIMU BO3MOKHOCTSIMU TBEPIOTEIHHOTO U
MOBEPXHOCTHOTO MOJIETUPOBAHUS U 10 BO3MOXKHOCTSIM OJTU3Ka C
SolidWorks. Kommnac-3D obnagaeT BO3MOXKHOCTIMU 0OPMIICHUS
MIPOEKTHOM U KOHCTPYKTOPCKOW JOKYMEHTALMU COTIACHO
crangapram cepun ECK/I.

Uroro 3a cemecTp 5

10.1 TemsbI KypcoBbIX padoT

[IpumepHas Temarrka KypcoBbIX paboT (IIPOEKTOB):

B nauane 7 cemecTpa npenojpaBareab-pyKOBOIUTEINb POEKTA BBIIAET KAXKAOMY CTYACHTY
MHAMBUAYaAJIbHOE 33JJaHIE Ha KypCOBOE ITPOEKTUPOBaHME. B HEM yKa3bIBaloTCs: CPOK BbIJAuu 3aaHMUs,
CPOKH MPOBEACHUS IPOMEKYTOUHOTO KOHTPOJISL Ha/l BBIOJHEHUEM OT/IEIbHBIX 3TAllOB IPOEKTUPOBAHUS,
U J1aTa 3alUThl IPOEKTa.

3aganue opopmisieTcs Ha CIelMaabHOM OlaHKe, B KOTOPOM 3aIMChIBAlOTCA:

—  TeMa MPOEKTa;

—  HUCXOIHBIE JAHHBIE K IPOEKTY;

—  MepEeYHCISAIOTCS dTarnbl padoT;

— 00BeM U copeprkaHue aTb0oMa KOHCTPYKTOPCKON TOKyMEHTALINY;

— 00BeM U copepKaHue pacy€THO-NOSICHUTENbHON 3aIMCKH;

—  pEeKOMeHjlyeMas JIUTepaTypa;

—  JIONOJIHUTEJIbHBIE YKa3aHUS K IIPOEKTY.

[locne aHanu3a CTYAE€HTOM MHIMBUYaJbHOTO 3a/laHUsl HA KypCOBOE IPOEKTUPOBAHUE U
YTOUHEHHUSI COBMECTHO C PYKOBOJUTENIEM MIPOeKTa 00bEMa U cofiep:KaHusl paboT, HEOOXOAUMO
pa3paboTarh pacHIMPeHHOE YacTHOE TexHuueckoro 3afaanue (UT3) Ha MpoeKkTHpoBaHKME EYaTHOTO y3Jia U
KOHCTPYKIIMU U3JIETHSI.

Tema npoekTa. B Xoze KypcoBoro mpoekra HeoOX0AUMO pa3zpadoTaTh KOHCTPYKTUBHO-
3aKoHYeHHbIe PpyHKIMOHANBHBIE Y316l (DY) POC paszHooOpa3zHoro Ha3HadeHHs: OOPTOBbIE, MOPCKHE,
Ha3zeMHbIe U T.J1. 13-3a BpeMEeHHBIX OrpaHUYEHUH, IPU BEIOOpPE TEMBI POEKTa PEKOMEHYEeTCsI, KaK
paBujI0, oTaBath npeamnourerue OV, pxonsmum B coctaB POC (v 3akonuennoe POC), cogepkamniue
B cocTaBe He 6osiee 50 37eKTpopaino31eMEHTOB. 3a/1aHus, BbIaBa€MbIe CTYICHTY Ha BHITIOJIHEHHUE
KypCOBOT'O ITPOEKTA, TOJDKHBI OTBEYATh CJIETYIOLIUM TPEOOBAHUAM:

— YpPOBHIO IOJAIOTOBKM CTYJIE€HTAa M OrpPaHUYEHHUIO IO BpPEMEHH, OTBEIEHHOMY Ha €€
BBINOJIHEHHE;

— coaepXaTb 3aJlaud, C KOTOPHIMM CTaJKWBaeTcs OakaiaBp, 3aHUMAlOIIMKCA pacd€THON U
KOHCTPYKTOPCKOM €ATENBHOCTBIO B X0/1€ IpoekTupoBanus POC;

—  IpexycMaTpuBaTh HEOOXOJUMOCTh O3HAKOMJIEHUS C OTIOJHUTEIBHOMN JIUTEpaTypoi;

—  TIOOUIPSIIOTCS pealibHble TEMbl KYpCOBBIX IPOEKTOB, a TaKXe TEMbl, SBJSIOIINECS YacTbiO
BBIITYCKHON KBaJTH()PUKATMOHHON PaOOTHI (IUTUIOMHOTO MPOEKTA).

[To KOHCTPYKTUBHOM CIIOXKHOCTH pazpadarsiBaeMoe POC nomkHo ObITH HE HIDKE 1-TO
CTPYKTYPHOI'O YPOBHSI M BBIIIOJTHEHO € YUETOM cTaauii npoekruposanus no ECK/I.

Hcxonnble naHHbIe K NPOEeKTY. VICXONHBIMU JAHHBIMU /JIS1 BBIOJIHEHUS IPOEKTA SBJISIOTCA:

— cxeMma dJIeKTpuyeckas npuHuunuaibHas @Y ¢ onucanueMm paboThl, ¢ NEPEYHEM BXOMASILIUX
aneKkTpopaanodnemMenToB (OPD) u ux mapameTpos;

— DJIeKTpUuYecKHe TpeOOBaHUS C YKa3aHHEM JaHHBIX, HauOojee XapaKTepHBIX IS
pa3pabaTbiBa€MOr0 YCTpPOMCTBa, HampuMmep, [UIsl pagHuONpUEMHOrO YCTPOMCTBAa: YYyBCTBUTEIHHOCTD,
M30MpaTeIbHOCTh, pa0OUYMii JMana3oH YacToT W Jpyrue; A paJuolepearoliero yCTpOHWCTBa —
CTaOMJILHOCTh YaCTOTHI, BBIXO/IHAs MOIIIHOCTh, pabo4Mii JUarna3oH 4acToT U T.1.;
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— YCIIOBMs DJKCIUIyaTalluM pa3audHblx TUnoB POC B 3aBUCHMOCTH OT KJIMMaTHYECKUX
0COOCHHOCTEH MECTHOCTH, TJIe OHU OyIyT paboTath, poma o0bekTa (Kopadilb, CaMONET, CIYTHHUK U T.J.) U
IpYTUX TpUYMH 33Jal0TCA yKa3aHUEM B pACIIMPEHHOM TEXHUYECKOM 3aJaHMHM  KOHKPETHBIX
KOJIMYECTBEHHBIX TOKa3arenel BozneiicTBuii. Hampumep, 6oproBoe camonéranoe POC: ycToWYMBOCTh K
knuMarndeckuM BosaeiicTBuaM mo ['OCT 15150-69, k mexannueckuM — mo I'OCT 16019-78 u I'OCT
17676-81; ycnoBus xpanenus u tpancrnopraposanus mo 'OCT 15150-69;

—  TEXHUKO-KOHOMHMYECKHE TpPeOOBaHHUs 3aJal0TCsI CEPUHHOCTBHIO MPOU3BOJCTBA YCTPOICTBA U
IpYIION U3/1ETIHsI B 3aBUCUMOCTH OT CTOMMOCTH €ro pa3paboTku U npousBojcTsa (1, 2, 3 rpynmsr).

O0beM U conep:kanue rpapuyeckux pador. ['papuueckas 4acTh MPOEKTa BKIIOYACT KOMIUIEKT
yeprexel Ha pa3pabarbiBaeMyro niedarnyto miary (I11T) oopémom He Menee 6 nucToB hopmara A4 o
I'OCT 2.301-68, BBITIOJIHEHHBIX C UCTIOJIb30BAHUEM KOMITBIOTEPA:

— - UCXOJHAs CXeMa IEKTpUYecKas NMpUHIUNHNaNbHas npoekrupyemoro POC (uam pucyHOK H3
MCTOYHHKA MPOEKTUPOBAHMSI) C YKa3aHUEM NMPUMEHSAEMBIX 3JIEKTPOPAIU0IIEMEHTOB;

— - cXE€Ma JIEKTpUYecKas MPUHLIUIINAIbHAS IPOEKTUPYEMOro nevarHoro ys3ia POC u nepeueHs
AIIEKTPOPATUOIIEMEHTOB K HEH;

— - 4epTExX MMEeYaTHOMU IIJIaThL;

- COOpOYHBIN YePTEXK MEUYATHOTO y3JIa U CTICHUPHUKAINS K HEMY;

— - UepTeXu A0pabOTaHHBIX JeTalleil Hecyliel KOHCTPYKIUH;

— - uepréx obuiero Buaa npoektupyemoro POC ¢ ucnons3zoBanuem SolidWorks.

— OObeM u copeprkaHue pacu€THO-TIOSICHUTEIbHON 3aMUCKU. Pacu€THO-NIOSCHUTENbHAS 3alKCKa
JIOJDKHA COCTOSITh HE MeHee ueM U3 20 meyaTHbIX JMCTOB, BHIIIOJHEHHBIX C MCIOJIb30BAHUEM TEKCTOBOTO
nporeccopa Word Uil CX0Kero Mo BO3MOKHOCTSIM.

Pexomenayemas auteparypa. PykoBoauTtens npoekTa Ha3bIBaeT JUTEPATYpy, KOTOPYIO
11€JIECO00Pa3HO UCIOIb30BATh CTYACHTY IpH pa3paboTke kKoHCTpyKiuu T111.

JonoJiHUTe/IbHBIE YKA3aHUS K NPOEKTY. JTOT pa3/ie UCIOJIb3YEeTCsl pyKOBOAUTENEM IIPOEKTa
IUIs1 BKIIOUEHUS! TOTIOJTHUTEIbHBIX TPEOOBAaHUM K IPOEKTY MCCIIE0BATENLCKOTro Xapakrepa. OueBuIHO,
YTO MepBOHAYaIbHBIN BBIOOP OONBIIMHCTBA XapaKTEPUCTUK (THII IIJIaThI, €€ TrabapUTHBIE pa3MEpHL,
IapaMeTphl I€YaTHBIX POBOAHMKOB U T.I1.) B IIPOLIECCE MPOEKTUPOBAHUS YTOUHIETCSI U U3MEHSETCS.
JlomonHeHus1, KOTOpbIE MOSABISIOTCS y CTYAEHTa P paboTe HaJl KypCOBBIM MPOEKTOM, TaKXKe BKIIOYAIOT
B ATOT pazfen.

KypcoBoe nmpoekTupoBaHre CTaBUT CBOEH LIEIbI0 CUCTEMATU3ALIMIO, 3aKPEIJICHUE U pacIIMpEeHne
TEOPETUYECKUX 3HAHUH B 001aCTH UH(OPMAIIMOHHBIX TEXHOJIOTUH npoekTupoBanus POC, pazutue
KOHCTPYKTOPCKHX U paCUE€THBIX HABBIKOB, a TAKXKE CAMOCTOSTEILHOCTH B padbore. [1aBHemmuMu
3a/1ayaMH B XOJI€ BBIIIOJIHEHUHU KypCOBOIO IIPOEKTA, SIBJISIFOTCSL:

— CHUCTeMaTH3alys U paclIUpeHUe TEOPeTHUECKUX 3HAHUN IpU PELIeHUH KOMIUIEKCHBIX 337134
CO3/1aHUsI COBPEMEHHBIX KOHCTpyKLui POC;

—  COBEpUICHCTBOBAHUE CXEMOTEXHMUYECKMX U KOHCTPYKTOPCKHUX HAaBBIKOB IPOEKTHPOBAHMS; -
IIPAKTUYECKOE MPUMEHEHHE KOMIIBIOTEPHON TEXHUKH ITPU IPOEKTUPOBAHNUMY;

— U3y4YEHHUE CIPABOYHON M TEXHUYECKOM JHUTEepaTypbl Io mnpoekTupoBaHuio POC, a Takxke
eIMHOU crcTeMbl KOHCTpYKTOpcKoil okymeHTanuu (ECK/I);

— TIOArOTOBKAa K CAMOCTOSITEIbHOMY PELICHUIO CIIOKHBIX KOHCTPYKTOPCKUX 3ajad IpHU
BBINOJTHEHUHN JAUIITIOMHOTO TIPOEKTA U TMOCIIEAYIOMIEH paOOThl Ha IPOMBIIIIICHHBIX MPEATPHITHSX.

[IpeameToM KypcOBOTO MPOEKTA SIBIISETCS pa3padoTKa BecbMa pacnpocTpaHéHHbIX B POC
KOHCTPYKTHBHO 3aKOHUEHHBIX 010k0B U u3nenuii POC. [Ipu 3ToM HE0OX0AMMO 3HATH:

—  IPUHLUIBI JEHCTBUS paJUOTEXHUUECKUX YCTPOUCTB U CUCTEM;

—  0co0eHHOCTH KOMITIOHOBOK POC;

—  CBOICTBa MarepuasoB U UX MPOSBICHUS B PA3JIMUHBIX YCIOBHAX SKCILUTyaTallUH;

—  TEXHOJIOTHIO M3TOTOBJIEHUS OTAENBHBIX JieTaliell 1 COOPOYHBIX €IUHUILL;

—  aBTOMAaTH3ALMIO IPOEKTUPOBAHUS KOHCTPYKIMM U TEXHOJIOTUUECKUX IIPOLECCOB;

— ycnoBus skcryaraun POC v MeTonsl 3aiiuThl €€ OT JecTaOWiIM3HpyoUmx (pakropos
(TerooOMeHHbIE MPOLECChl, BUOpAlMK U yIapbl, BO3JEHCTBUE AIEKTPOMAarHUTHBIX MOJIEH, paAualud 1
BJIard U T.11.);

—  BONPOCHI CTAHJAPTU3ALMH, YHU(PHUKALIUN U TEXHOJIOTUYHOCTH;
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— mpaBuiia opopMIIEHUS! KOHCTPYKTOPCKOW JOKYMEHTAIMH U MHOTO€ JIPYTOE€.

[IpoexTupoBaHre COBpEMEHHBIX PaIMOIIEKTPOHHBIX cpeAcTB (POC) 3akitouaercs B IPUHATUN
MHO€ECTBA MPOEKTHBIX PEIIEHUH 10 MpUHLIKIAM JeHCTBUS (PYHKIMOHAIBHBIX y3710B (DY), NX cxemaM u
MIOCTPOEHUIO KOHCTPYKIIMH, TI0 AJIEMEHTHOM 0a3e, a Takke 0 COBOKYITHOCTH TEXHOJIOIMUECKHUX
IIPOLIECCOB, MpeJlaraeMbIX JJIsl UCTIOIB30BaHUS MPU X MU3TOTOBJICHUH, PEIIEHUIO0 OCHOBHBIX IPOOIeM
TEXHUYECKOM IKCIUTyaTalluy. JTO MPOLECC HEMPEPHIBHOIO YTOUHEHHS Mozienu poektupyemoro POC ot
3aMbIciia B BUJIE TEXHUYECKOTO 3aJJaHHsl K TOTOBOMY IPOEKTY.

[IpeononeBast MHOrooOpa3Hble IPOTUBOPEUNSI TEXHUYECKOTO 33JJaHus, B IPOLIECCE CO3TaHUs
HOBBIX POC MpoeKTUPOBIIUK CTPEMUTCS BBIOPATH ONTUMATBHYIO TPOCTPAHCTBEHHYIO KOMIIOHOBKY Y3JI0B
1 0J10KOB, coctaBistonux POC, o6ecneunTs nx 3MEKTPUUECKOe U MEXaHHUECKOE COSTMHEHUE U 3alTUTY
OT HEeOJIAarONPUATHBIX BO3/EHCTBUI BHEIIHUX (haKTOpOB U noMex. IlepBocTenenHoe TpeboBaHUE MPpH
npoektupoBannu POC 3akitouaercs B TOM, 4TOOBI CO31aBA€MOE YCTPOMCTBO ObLIO 3 (HEKTHBHEE CBOETO
aHaJora, T.e. IPEBOCXOAMJIIO €ro M0 KaueCTBY (PYHKIIMOHUPOBAHMS, CTETIEHU MUHUATIOPU3AIMU U
TEXHUKO-3KOHOMHUYECKOH 11e51eCO00pa3HOCTH.

[TogHATH TPOM3BOAUTEIBHOCTD TPYA MPOESKTUPOBIIUKOB, OBBICUTH KaU€CTBO, YCIIEBUTh U
COKpAaTUTh CPOKH MPOEKTHPOBAHUS MOKHO ¢ TOMOIIBIO 3(PPEeKTUBHBIX HHPOPMAIIMOHHBIX TEXHOIOTUN
aBTOMAaTH3UPOBAHHOTO poekTHpoBaHus POC, 06001atomux onbIT paboThl BHICOKOKBAIN(UITUPOBAHHBIX
pa3paboTunKoB Ha 6a3e MPUMEHEHUSI COBPEMEHHBIX MaTeMaTHUYECKIX METOI0B: TEOPUH rpados,
aJrOPUTMOB, MaTEMaTUYECKOr0 MPOTrPaMMUPOBaHHMSL, UCCIICOBAHUS OTIEPALIUI, BBIYUCIUTEIBHBIX
MeTonoB U T.1. Haunmyumas popma opranuzanuu nporecca rnpoektupoBanus POC — ucnonbs3oBanue
MHTETPUPOBAHHBIX CUCTEM CKBO3HOI'O aBTOMAaTU3UPOBAHHOTO MPOESKTUPOBAHMS, TTO3BOJISIONINX B
3HAYUTEIHLHOW CTETICHH OCBOOOINUTH Pa3padOTYMKa OT MOHOTOHHOH, TPYIOEMKOM U YTOMUTEIBHOM
paboThI U TOBBICUTH X MHTEIJICKTYaJIbHbIE BO3MOKHOCTH HA JTAle NPUHATHS ONTUMAJIbHBIX PEIICHUI.
K coxanenuto, B HacTosee BpeMs moaooHoi ckBo3Hoi CAIIP, oxBaTbiBaroIiei Bce 3Tarmbl
npoexktupoBanus POC, noka emé He co3naHo. Tem He MeHee, CyLECTBYET KOIOCCAIBHOE KOJIMYECTBO
CAIIP, peanu3yromuyx 3Ha4UTEIIbHYIO YacTh MPOEKTHBIX Mpoueayp npoektupoanus POC. Onun u3
BO3MOXKHBIX BAPHAHTOB MOJOOHOTO KoMIIeKCHpoBaHus Heckonbkux CAIIP, oGecnieunBaronyx perenne
OOJIBIIMHCTBA U3 CTOSIIUX Mepes OyaymuM npoektupoikoM POC 3aay, 3aK104aeTcs B CIEAYIOMIEM.

1. Onnoii 3 nonynsapHeimux CAIIP KoHCTPYKTOPCKOTo CUHTE3a ¢ BECbMa Pa3BUTHIMU
BO3MOKHOCTSIMU JJIsl CO3JJaHUSI M PEIaKTUPOBAHUS TOBEPXHOCTEH, a TaK)Ke COBMECTHOI 00paboTKH
noBepxHocTel 1 TBEPABIX Tel siBisiercs SolidWorks— mapamerpuueckast mporpaMma npoeKTUPOBAHHUS
TPEXMEPHBIX Mozeel TBEPIBIX Tell, COCTOALIMX U3 AneMeHToB. [lapameTpruyeckue pa3mepsl B
SolidWorks momorarot Tak moCTpOUTb MOJIEIb, YTO H3MEHEHUE KOHCTPYKI[UH CTAHOBUTCS TIPOCTOM
3aauei uaMeHeHus pasmepon. SolidWorks — MoriHOe cpecTBO MPOSKTUPOBAHUS, TPEOCTABIIAIOIIEE
IIPOEKTHUPOBILIUKY peajibHbIe CPEICTBA JJIsl CO3JaHUs IIPOTOTUIIOB, COOPOK, TPOBEPKU TUHAMUKHU
noBeneHus uznaenuid. SolidWorks ciocoben cTarh 1poM HHTETPUPOBAHHOTO KOMIUIEKCA aBTOMAaTH3AI[UN
MPEIIPUITHS, C TOMOIIIBIO KOTOPOT'O OCYILECTBISETCS MOAAEPKKA U3/IEIHsI Ha BCEX dTanax KU3HEHHOTO
[MKJIa, TH)KEHEPHOTO aHaJu3a U MOATOTOBKHU MPOM3BOJICTBA M3AENIUN JTF000H CIIOKHOCTH U Ha3HAUCHUS,
BKJTIOYAsl CO3JJaHHe MHTEPAKTUBHOW-HOW JOKYMEHTAIUU U o0ecrieueHne oOMeHa TaHHBIMH C IPYTUMHU
CUCTEMaMHU.

2. B nocnennee BpeMs 4ETKO 0003HAYMIIACh TEHACHILINUS IPYNIUPOBAHNS B UHTEIPUPOBAaHHBIE
CUCTEMBI KpOME HHCTPYMEHTOB F€OMETPHUUECKOTO MOACTUPOBAHUS TaKKE U PACUETHBIX MTPOTPAMM.
Hamnpumep, monHocTeio nHTErpupoBanHbiii B SolidWorks mogcucremsr COSMOSFloWorks no3Bosnsier
aBTOMAaTHYECKU (POPMHUPOBATH CETOUHBIE MOJIENIM OOBEKTa MPOESKTUPOBAHUS U IPOBOUTH MOJICIIUPOBAHHE
TEYEHUH, TeTI000MeHa (1 Terionepeaadn) Jito00H CII0KHOCTH 0e3 KaKoM-THO0 JOMOTHUTENBHOM
nepeaayn JAHHBIX MEX1y HUMH.

3. Emé onun moayns SWR-Onekrprka 00beIMHSIET AIEKTPUUECKYI0 U MEXaHUYECKYIO YaCTH
IpoeKTa B eMHOI cpene npoektupoBanus SolidWorks, o6ecnieurBaet MoziearpoBaHie MPOBOJHBIX
COEIMHEHUI MEKAYy KOHTAaKTaMHU C UCTIOIb30BAHUEM MTOMOIHSIEMON OMOIMOTEKN COEUHUTENEH U
pa3IMYHBIX MaTepHUaioB — IPOBOJIOB, MHOTOJKMJIBHBIX KaOesel, M30JIILIMOHHBIX TPYOOK, SKPaHUPYIOLIUX
IJIETEHOK U T.J1I. Ha 0CHOBE BBINOIHEHHOTO MTPOEKTa MOHTAaXa, MOY/Ib aBTOMaTHUECKH T€HEPUPYET
MOJIHYI0 MH(OpMAIHIO 00 HCIOIb30BAaHHBIX MaTepHaiaX U BHIIIOJTHEHHBIX COSIMHEHUSAX, IPECTABIISS ee
B BHJIE TAOJINIl U OTYETOB.
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4. Altium Designer (Protel) - komriekcHasi cucTeMa aBTOMAaTH3UPOBAHHOTO MPOSKTHPOBAHHUS
(CAIIP) panno3ieKTpOHHBIX CPENICTB, pa3paboTaHHas aBCTpaIuiickoi kommnanueit Altium. Altium
Designer — 370 crucTeMa, MO3BOJISIONIAs peaTn30BbIBaTh MPoeKThl POC Ha YpOBHE CXEMBI HIIH
IIPOTPaMMHOTO KOZIa ¢ Tocienytomiel nepeaadei napopmaruu npoektupoBiuuky [TJIMC nim neyaTHON
1atel. OTINYUTETEHON 0COOEHHOCTHIO MPOTPAMMBI ABJISIETCS IPOEKTHAS CTPYKTYpa U CKBO3HAS
LIEJIOCTHOCTh BEACHHUS Pa3pabOTKH Ha pa3HBIX YPOBHIX MPOEKTHPOBaHUs. MI3MeHeHHs B pa3paboTKe Ha
YPOBHE IIaThl MOT'YT MTHOBEHHO OBITh Tiepenanbl Ha ypoBeHb [IJIMC uimn cxembl U Tak ke 00paTHO.
Pa3pabotka neyatHoOM I1aThl BO3MOXKHA B TPEXMEPHOM BUJIE C JIByHAINPaBICHHOH mepenadeit
undopmaruu B Mmexannaeckue CAIIP (Solid Works, Pro/ENGINEER, NX u n1p.)

5. KOMITAC-3D - oTeuecTBeHHasi cucTeMa TPEXMEPHOTO MOAETUPOBAHUS, CTaBIIas CTAaHIAPTOM
JUIsL THICSTY POCCUICKUX MPEeANpUATUH, Oarogapsi y1auHOMy COYETaHHUIO POCTOTHI OCBOECHUS U JIETKOCTU
paboThl ¢ MOUTHBIMH (DYHKIIMOHAJIBHBIMH BO3MOYKHOCTSIMH TBEPIOTEIIEHOTO U TIOBEPXHOCTHOTO
MOJICJTUPOBAHUS U TI0 BO3MOXKHOCTIM Osn3ka ¢ SolidWorks. Kommnac-3D o6mamaeT BO3SMOXHOCTIMHU
odopmIteHUsI TPOEKTHON U KOHCTPYKTOPCKOM TOKyMEHTAIIUH coracHo ctannapram cepuu ECK/I.

B xo1e KypcoBoro npoekra Heo0XoIuMo pa3padboTaTh KOHCTPYKTUBHO-3aKOHYEHHBIE
¢dynkuuonanbuble y3ibl (OY) POC pazHooOpa3HOro Ha3HaueHus: 00PTOBBIE, MOPCKHE, HA3EMHBIE U T.11.
M3-3a BpeMEeHHBIX OrpaHUYEHUH, IPU BEIOOPE TEMBI TPOEKTa PEKOMEHTyeTCsl, KaK ITPaBUJIO, OT/1aBaTh
npennouterne DY, Bxomsamm B coctaB POC (wnu 3akoruennoe POC), conepikaiiue B coctaBe He Oolee
50 31eKTpOpaaIno’IEMEHTOB.

3a/aHus, BbIJIaBa€Mble CTYJICHTY Ha BBIIOJIHEHNE KypCOBOTO MTPOEKTA, JOKHBI OTBEYATh
CJICAYIOIUM TPEOOBaHUSAM:

— YPOBHIO IOJIIOTOBKM CTYJIE€HTAa M OrpPaHUYEHHUIO IO BpPEMEHH, OTBEIEHHOMY Ha €€
BBITOJIHEHHUE;

— colepkaTh 3a/aud, C KOTOPbIMM CTaJIKUBaeTcs OakasaBp, 3aHUMAIOIIMIiCS pacu€THOM H
KOHCTPYKTOPCKOM JIeATENbHOCTBIO B X0/ IpoekTtupoBanus POC;

—  IpexycMaTrpuBaTh HEOOXOJUMOCTh O3HAKOMJICHUS C TOTIOJHUTEIBHON JTUTEpaTypoi;

—  TIOOUIPSIIOTCS pealibHble TEMbl KYPCOBBIX IPOEKTOB, a TaKXKe TEMbl, SBJSIOIINECS YacTbiO
BBIMYCKHOM KBaJU(UKAMOHHON paboThI (JUIIOMHOTO IIPOEKTA).

[To KOHCTPYKTHBHOI ci0kHOCTH pa3padarsiBaeMoe POC n1omkHO ObITh HE HIDKE 1-TO
CTPYKTYPHOI'O YPOBHS H BBIIIOJIHEHO ¢ Y4ETOM cTaauil npoektupoBanus mo ECK/I.

B xo71e KypcoBoro npoexkra Heo0XoIuMo pa3padboTaTh KOHCTPYKTUBHO-3aKOHYECHHBIE
¢bynkumoHanbHble y3ibl (OY) POC pazHoobpa3Horo HazHaueHus: 00OpTOBbIE, MOPCKUE, HA3EMHBIE U T.JI.
13-3a BpeMeHHBIX OTPaHUYEHUH, TPU BEIOOpE TEMBI TPOEKTa PEKOMEHIYyeTCsl, KaK MPaBUIIO, OT/IaBaTh
npeanourerre DY, pxomsmum B coctaB POC (unu 3akonuennoe POC), copeprkariue B cocTaBe He Oosee
50 35eKTpOpPaan03IEMEHTOB.

Ha cepsepe xommnbroteproii cetu kadenpst KUITP umeercs 6onee 150 TeM HHAMBUAYaTbHBIX
3aJaHU JJ1s1 KypCOBOW paOOTHI (JIEKTPOHHBIE OMUCAHUS CXEM DJIEKTPHUECKUX NMpUHIUMIHAIBHBIX POC),
KOTOPBIE €KETOAHO MOMNONHAIOTCA U Mofuduuupytotcs. [Ipu BeiGope TeMbl KypcoBoi pabOThI
PEKOMEHAYETCS] pyKOBOJCTBOBATHCS CIIEIYIOIINM:

— TeMma KypcoBoOil paOoThl J0OJIKHA ObITh aKTYaJIbHOM, TO €CTh 3aTParuBaTh MPOOJIEMbI, BaXKHbIE
JUISL IPAKTUYECKOM J1eATEeIbHOCTH B HACTOSIIIIEE BPEMS;

— He clenyeT BBIOMpAaTh TEMY, CMBICI KOTOPOW CTYIEHTY HE€ TMOHATEH, WINH €eCJH
nperoaaraeMas TpyAo€MKOCTb €€ PaCKPBITHS BbI3bIBAET COMHEHHUS B CBOMX CHJIAX;

— cruexyeT u30erarb MUPOKUX (HOPMYIUPOBOK TEMBI, TaK KaK 3TO MOXKET CJEJIaTh 3aBEPILCHHUE
paboThl HEBO3MOXKHBIM, TIOTOMY UTO BpeMsI Ha €€ BBHINOJIIHEHHE U €€ pa3Mepbl OrpaHUYCHBI;

— HYXHO YOeOUTbCS, YTO JUIsl PACKpPBITUS T€Mbl pabOThl MMEIOTCS HEOOXOAMMBIE MaTepHallbl,
JUISL 4ero cjenyeT BBINOJHUTH NpPEeABApUTEIbHBIN aHAJIU3 JUTEPaTypbl U IPYrux HH(GOPMAIMOHHBIX
MCTOYHHKOB 10 TeME pabOTHI.
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11. PeiiTuHroBasi cucremMa AJISl OCHKH YCII€EBACMOCTH CTYACHTOB

11.1. baniabHbIe OLIEHKH /ISl 3JIEMEHTOB KOHTPOJIS
Tabnuma 11.1 — bannpHble OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIS

o . MaxkcumanbHbII
. MaxkcuMasbHbIH MaxkcuMasbHbIH
DNeMEeHTHI y4eOHOM 0aJsu1 3a mepuon Bcero 3a
6amr Ha 1-yro KT ¢ | 6amn 3a mepuon
JIESITENBHOCTH Mexnay 2KT u Ha CEMECTp
Hauyajna cemectpa | mMexay 1KT u 2KT
KOHEI] ceMecTpa
7 cemectp
Brictynnenne (noxman) Ha 3 3 3 9
3aHIATHH
Koncmnekr 3 3 4 10
CaMOIIOJITOTOBKH
Ormpoc Ha 3aHATUSIX 2 2 2 6
OtueT no nabopaTopHOii 25 25 25 75
pabote
Htoro makcumym 3a 33 33 34 100
nepuoa
Hapacrarommm ntorom 33 66 100 100
8 cemectp
Koncnekr 1 2 2 5
CaMOIIOJITOTOBKH
Ornpoc Ha 3aHATHSIX 1 2 2 5
OTueT Mo KypcoBoi 30 30
pabote
OtueTt no nmabopaTopHOii 10 10 10 30
pabore
HToro makcumym 3a 12 14 44 70
nepuos
DK3aMeH 30
Hapacratromum nrorom 12 26 70 100
11.2. Ilepecuer 6a/1J10B B OLIEHKH 32 KOHTPOJbHbIE TOYKHU
[lepecuet GanIoB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH MPECTaBIeH B Tabmwmme 11.2.
Tabmuna 11. 2 — IlepecueT 6aioB B OLIEHKHU 32 KOHTPOJIbHbBIE TOUKH
bannbl Ha 1aTy KOHTPOJIBHON TOYKH Oruenka
> 90% ot MakcuMasbHOM cyMMbI OastoB Ha aaty KT 3)
Ot 70% no 89% ot MakcumanbHOU cCyMMBI OastoB Ha naty KT 4
Ot 60% 10 69% oT MakcuMasbHOU cyMMBbI OastoB Ha naty KT 3
< 60% ot MakcuManbHOM cymMMbI O6auioB Ha gaty KT 2

11.3. Ilepecyer cymMMBbI 02/1JI0B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLCHKY

Hepecqu CYMMBI 0aJIoB B TPAAUIIUOHHYO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_IC

11.3.
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Tabnuua 11. 3 — [lepecueT cymmbl 6AJIJIOB B TPAJAULIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

Hrorosas cymma 0asios,

Orenka (I'OC) YUYHUTHIBAET YCIICIIHO CaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85 -89 B (ouens xoporo)

4 (xopor1io) (3a4TeHO) 75 -84 C (xopor0)
70-74
65 - 69 D (ynoBneTBOpUTENHHO)

3 (yIOBIETBOPUTEINIBHO) (3aUTEHO) 60 - 64 E (H0CpercTBeHio)
2 (HEYNOBIETBOPHTENLHO) (1 Hwxe 60 6amios F (HeymoBieTBOpUTENHHO)

3aYTEHO)

12. Y4yeOHO-MeTONMYeCcKOe 1 MH(OPMALIMOHHOE o0ecrieyeHre JUCHM IJIMHBI

12.1. OcHoBHas auTEpaTypa

1. WudopManmoHHbIE TEXHOJIOTUHA MPOCKTUPOBAHUS PATUOAIEKTPOHHBIX CPEACTB: y4eO.
mocobue ms crya. Beichl. yue. 3aBenenuii / FO.JI. Mypomres, J1.}FO. Mypomies, U.B. Topun u ap. —
M.: U3narenbckuii meHTp «Akanemusi», 2010. - 384 c. (mammuue B 6ubmorexke TYCVYP - 8 3k3.)

2. Kynpssues, E.M. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOCKTUPOBAHMS: YIYCOHUK 15 By30B / E.
M. Kynpssues. - M.: Akagemus, 2011. - 304 c. (nannuune B 6nbmmoreke TYCVYP - 10 5k3.)

3. Pa3paboTka TeXHMYECKOTO 3aJaHMs U TEXHHUECKHUX MpesIokeHul Ha mpoektupoBanue POC:
YdeOHOEe TOCOOWe K KypcOBOMY U JMIUIOMHOMY TpoektupoBanuio / Kobpun FO. II. - 2016. 83 c.
[DnektponHbIii pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/6567, mara oOpamieHus:
01.04.2017.

12.2. lonosiHuTE IbHAS JIUTEPATypa

1. UWudopmanmoHHble TEXHOJOTUU NPOEKTUPOBAHUS PAAHOIIEKTPOHHBIX CPEACTB: YueOHOe
moco0ue K KypcoBOMY M TUIUIOMHOMY mpoektupoBanuto / Koopun 1O. I1. - 2016. 74 c. [DnekTpoHHbII
pecypce] - Pexxum nocryna: https://edu.tusur.ru/publications/6566, nara oopamenus: 01.04.2017.

2. VYBapoB A.C. P-CAD. IIpoektupoBaHue 1 KOHCTPYHPOBAHUE IEKTPOHHBIX YCTPOUCTB. - M.:
«lopsiuas munus-Tenekom», 2004. - 760 c. (Hanmuuue B 6udauoreke TYCVYP - 42 5k3.)

3. Cremenko, B.b. P-CAD. TexHonorus npoeKTHUpPOBaHMs MEUATHBIX IUIAT: YueOHOoe mocodue
st By30B / B. b. Cremenko. - CI16.: BXB-IletepOypr, 2005. - 711 c. (nanuuue B 6ubmmortexke TYCVYP -
20 9K3.)

4. Pazpabotka u odopmieHHE KOHCTPYKTOPCKOM  JIOKYMEHTallMu  Pagu0dJIeKTPOHHOM
armmmaparypsl: CrnpaBounuk / O.T. PomansrueBa, A.K. MBanoBa, A.C. KymuxoB u np.; Ilox pen. D.T.
PomanbrueBoii. — M.; Panno u cBs3b, 1989. — 448 c. (Hanmmuune B 6ubnuotrexke TYCVYP - 21 3k3.)

5. Pazesur B./l., [loranos 10.B., Kypymmn A.A. [IpoekrupoBanre CBY ycTpoiicTB ¢ MOMOIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (Hanuuune B 6ubanoreke TYCVYP - 14 5k3.)

6. OCHOBBI TPOEKTHPOBAHUS 3JIEKTPOHHBIX CpeAcTB: YueOHoe mocobme / KozmoB B. I,
UYepnupmmieB A. A., Koopur HO. II. - 2012. 149 c. [DOnektpoHHbIi pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/2783, nara oopamenus: 01.04.2017.

12.3 YueOHO-MeTOANYECKHE TOCOOUS

12.3.1. Obs3aTebHbIE Y4eOHO-METOANYEeCKH e TTOCOOUs

1. HudopmanmoHHBIE TEXHOIOTUU TPOCKTHPOBAHUS PAIHOIICKTPOHHBIX CpPEACTB: YdeOHOe
nmocodue K KypcoBoMy U auruioMHoMy mipoektupoBanuto / Koopun 0. I1. - 2016. - 74 ¢. [DneKTpOHHBIHI
pecype] - Pexxum nocrymna: https://edu.tusur.ru/publications/6566, nara oopamenus: 01.04.2017.

2. ABTOMAaTHU3MPOBAaHHOE TPOSKTUPOBAHUE PATUOIEKTPOHHBIX CPEICTB: Meronudyeckue
yKazaHus 1o camoctosaTesbHol padote / Koopun 1O. I1. - 2017. 23 c. [DaexTponHblii pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/6621, nara obpamenus: 01.04.2017.

3. HWHdpopmanmoHHBIE  TEXHOJOTMM  TMPOCKTUPOBAHHS  PAaIUOIICKTPOHHBIX  CPEICTB:
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Metonuyeckre yka3zaHusi 10 KypCOBOMY M TUITIOMHOMY npoektupoBanuto / Koopun O. I1. - 2012. 140 c.
[Onexrponnslii pecypc] - Pexxum poctyna: https://edu.tusur.ru/publications/2615, nara oOpateHus:
01.04.2017.

4. Altium Designer. SolidWorks. Yacte 1. Pa3paborka »s1emenTHOi 06a3pl: COOpHHK
MPAKTUYECKUX 33JaHUH MO MPOEeKTHUpoBaHHIO MedaTtHeIX y310B POC / Ozepkun 1. B. - 2012. 66 c.
[OnexTponHslii pecypc] - Pexum pocrtyma: https://edu.tusur.ru/publications/1556, mara oOpamieHwus:
01.04.2017.

5. Altium Designer. SolidWorks. Yacte 2. CxemorexHuueckoe MpoektupoBanue: COOpHUK
MPaKTUYECKUX 3aJaHUi 0 MPOEKTUpOBaHMIO medyaTHbIX y3710B POC / Ozepkun /. B. - 2012. 50 c.
[OnexTpoHHbIil pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1554, mara oOpamieHus:
01.04.2017.

6. Altium Designer. SolidWorks. Yacte 3. Tomonormueckoe mnpoekrtupoBanue: COOpHUK
MPaKTUYECKUX 3aJaHUi TI0 MPOEKTUPOBaHMIO medyaTHbIX y3710B POC / Oszepkun /. B. - 2012. 95 c.
[OnexTponHslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1558, mara oOpamieHus:
01.04.2017.

7. 3HAKOMCTBO C CHCTEMOH aBTOMATH3UPOBAHHOTO MpOEKTUpoBaHMA medarHbix miar P-CAD:
Metonuueckue ykazaHusi K jgaboparopHoil pabore mo nucuuruinHe «HpOpMalnMoHHBIE TEXHOIOTHH
npoektupoBanus POC» / Kobopun HO. II. - 2012. 28 c. [DnekrpoHHbIi pecypc] - Pexxum mocrtyma:
https://edu.tusur.ru/publications/26 14, nara oopamenus: 01.04.2017.

8. Opranuzamus u BefeHne OMOIHOTEK pamuodnemMeHToB B P-CAD: Meroandeckue ykasaHus K
naboparopHoil pabore mo nucuuruinHe «HpOpMaAIMOHHBIE TEXHONOTHH MpoekTupoBaHus POCy» /
Kobpun 0. II. - 2012. 31 c¢. [OnekrpoHHwli pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/2612, nara oopamenus: 01.04.2017.

9. Co3nanue ycnmoBHBIX rpaduuecknx 0003HaueHU paanoieMeHToB B P-CAD: Mertonuueckue
yKa3zaHus K jgaboparopHoil pabore mo aucuuruinHe «HpOpMaIMoOHHBIE TEXHOIOTHH MPOESKTHUPOBAHUS
POC» / Kobpun 0. II. - 2012. 60 c. [DnekrpoHHBIi pecypc] - Pexum pgocryma:
https://edu.tusur.ru/publications/2611, nara obpamenus: 01.04.2017.

10. Pa3paboTka mocaJoYHbIX MECT AJI MOHTa)Ka KOHCTPYKTUBHBIX 2JIEMEHTOB Ha ME€YaTHOH Ij1aTe
B P-CAD: Meronuueckue ykazanusi K jabopatopHoi pabore mo nucuuruimae «MHpopmannoHHbIe
texHoyoruu npoekrupoBanus POCy» / Kobpun 0. I1. - 2012. 83 c¢. [DnekrponHsiii pecype]| - Pexum
nocryma: https://edu.tusur.ru/publications/2610, gara obpamenus: 01.04.2017.

11. ®opmupoBanue komrnoHeHToB POC ¢ momomipto aucnerdepa Oubmuorek P-CAD Library
Executive: MeTonuuyeckue ykazaHusi K JiabopaTopHoit pabore mo aucuuruinae «HpopmanroHHbIe
texHoyoruu npoekrupoBanus POCy» / Kobpun 0. I1. - 2012. 35 c. [DnekrponHsiii pecype]| - Pexum
nocryma: https://edu.tusur.ru/publications/2609, nara o6pamenus: 01.04.2017.

12. Co3nanue dneKTpUUECKUX cxeM rpaduueckum  peaakropom P-CAD  Schematic:
Meroauueckue ykazaHus K JiabopatopHoil pabore mo aucuuruinHe «MH(popManuoHHBIE TEXHOIOTUU
npoektupoBanust POC» / Kobpun 0. II. - 2012. 46 c. [Dnexrponnsiii pecypc| - Pexxum moctyma:
https://edu.tusur.ru/publications/2608, nara oOpamenus: 01.04.2017.

13. JdumanoroBoe pa3melneHue iekrpopaanodieMeHToB B P-CAD: Meroguveckue ykasaHws K
naboparopHoil pabore mo aucuuruinHe «VHpOpPMaLMOHHBIE TEXHOJIOIMM MpoekTHpoBaHus POCy» /
Kobpun 10. II. - 2012. 48 c¢. [OnekrpoHHBId pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/2607, nara oOpamenus: 01.04.2017.

14. Pyynas W WHTEpaKTUBHAs TPACCHPOBKH IPOBOJHUKOB medaTHeiXx Iuiar B P-CAD:
Meroanueckue ykazaHusi K J1abopatopHoil pabore mo aucuuiuinHe «H(OpMaoHHbIE TEXHOIOTUH
npoektupoBanust POC» / Kobpun 10. II. - 2012. 51 c. [DaexTponHbiii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/2606, nara ooparienus: 01.04.2017.

15. ABTOMaTmdeckas TpacCHpOBKa NPOBOJAHHMKOB MedaTHbIX IiaT B P-CAD: Mertoanyeckue
yKazaHus K jJaboparopHoil pabdore mo muctmiunae «MH(POpMAaMOHHBIE TEXHOJIOTHH MPOSKTHPOBAHUS
POC» / Kobpun IO. II. - 2012. 36 c. [DnekrpoHHslii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2605, gara oopamenus: 01.04.2017.

16. OcHOBBI S3pPrOHOMUKHM M JAU3aiiHA PaTUOIIEKTPOHHBIX CPEICTB OBITOBOTO Ha3HAUCHUS:
Yuebnoe mocobue / KommakoB A. K. - 2012. 200 c. [DnekrpoHHbii pecypc| - Pexxum mocryma:
https://edu.tusur.ru/publications/1112, nara obpamienuns: 01.04.2017.
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17. Pacder TONIIMHBI BIAro3alIUTHBIX MOKPBEITHI Aetaneit POC: Metoaumdeckoe mocobue s
BBINOJIHEHM npakThdeckoro 3ansatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1040, nata o6pamenus: 01.04.2017.

18. Pacuer coOcTBeHHOW dYacTOThl mewyarHoro Yys3ina POC: Mertonuueckoe mocobue ais
BBbINOIHEHUs TpakTuyeckoro 3ausaTus / Kongakos A. K. - 2012. 4 c. [DnexTponHblil pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/1043, nara obpamenus: 01.04.2017.

19. BeiGbop m pacyer cuctembl amoptm3anuu Onoka POC: Mertogudeckoe mocobue s
BBINONMHEHHA npakTudeckoro 3ausatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1045, nara o6pamenus: 01.04.2017.

20. Pacuér TtemnoBoro pexuma Omoka POC : Meroauueckoe mocoOue s BBITOTHEHUS
npaktuyeckoro 3aHatus / KonmakoB A. K. - 2012. 8 c¢. [Dnexrponssiii pecypc] - Pexxum pocryna:
https://edu.tusur.ru/publications/1044, nara oopamenus: 01.04.2017.

21. Omnpenenenue MaccorabapuUTHBIX TOKazareied KoHCTpykimu Omoka POC: Metoamdeckoe
rmocoOue JJisl BRINMOTHEHHS mpakTudeckoro 3ansatus / Kormakos A. K. - 2012. 6 c. [DnekTpoHHBIH pecypc]
- Pexxum nmoctyma: https://edu.tusur.ru/publications/1046, nata obpamenus: 01.04.2017.

22. XymoXXKeCTBEHHO — KOHCTPYKTOpCKasi pa3pa0oTKa JHIEBOW MaHETH paJn0d3JIeKTPOHHOTO
ycTpoiicTBa: MeTtoaudeckoe mocoOune 1Mo BBIOMHEHUIO pakTudeckoro 3ansatus / Kongakos A. K. - 2009.
19 c. [DnexrpoHHBIi pecype] - Pesxxum nocryma: https://edu.tusur.ru/publications/1175, nara oGparmieHus:
01.04.2017.

23. OcHOBBI AHM3aiiHa U KOMIIO3UINH B TexHUKE: Y4ueOHoe mocodue / Konmakos A. K. - 2012. 97
c. [Dnexrponnsiii pecypce] - Pexxum moctyma: https://edu.tusur.ru/publications/1270, nara oGparieHus:
01.04.2017.

24. Marepuansl Isl pacdeToB cuctembl amoptu3anuu POC: YueOHo-MeToquueckoe nocoodue s
CTYACHTOB HarpasieHHus «KOHCTpyHpOBaHUE W TEXHOJOTHS SIEKTPOHHBIX cpeacTB» / UepHbimeB A. A. -
2014. 33 c. [DnekrponHblii pecypce] - Pexxmm nmocrtyma: https://edu.tusur.ru/publications/3927, nara
obpamenus: 01.04.2017.

25. OCHOBBI KOMITBIOTEPHOTO MPOEKTUPOBAHUS U MOAEIUPOBAHUS PATUOIIEKTPOHHBIX CPECTB:
YuebHo-meToamaeckoe nocooue / Kpaceko A. C. - 2012. 64 c. [DnekrponHsIil pecypc] - Pexxum mpocryma:
https://edu.tusur.ru/publications/1030, nata oopamenus: 01.04.2017.

26. OCHOBBI KOMIIBIOTEPHOTO TPOSKTHPOBAHUS M MOJCIUPOBAHHS PATUONICKTPOHHBIX CPEICTB :
Y4eOHO-MeTOAMYECKOE TMOcOoOMe sl CTYIEHTOB TpPU BBINOJHEHWH 33JaHUN 1O TMPaKTHKE U
naboparopubiM paboram / Tucimenko B. U. - 2016. 23 c. [DnexTponHbIi pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/6547, nara oopamienus: 01.04.2017.

12.3.2 YyeOHO-MeTOqMYeCKHME TOCOOMS /ISl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSMH 310POBbS

Y4eOHO-MeTOAMYECKHE MaTeprabl sl CAMOCTOSTEILHON U ayTUTOPHOM paboThl 00ydarommxcs
U3 YMCJIa MHBAJMJIOB MPEIOCTABIAIOTCA B (hopMax, aJalTUPOBAHHBIX K OIPaHMYEHUSM HX 3]I0pOBbs U
BOCTIpUATHS HH(POPMAIIHH.

J1s 1ML ¢ HapyIeHUsIMM 3peHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHOW (hopMe yBEJIMUEHHBIM IIPUPTOM.

J1s Iun ¢ HapyLIeHUsIMH cJIyXa:

- B (hOpMe IEKTPOHHOIO IOKYMEHTA;

— B IeyaTHou (opme.

J1s Inn ¢ HapylIeHUsIMH ONOPHO-ABUIaTeJIbHOIO annapara:

- B (hopMe EKTPOHHOI'O IOKYMEHTA;

- B IeyaTHou (opme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI H Tpedyemoe
NMporpaMMHoe odecrnedeHue
1. https://www.yandex.ru/ - 3To mouckoBasi HHpOpMaIMOHHas cucTteMa B MHTepHEeTE ¢ yuéToM
pycckoit MOp(HOJIOTHU M BO3MOXKHOCTBIO PErHOHAIIBHOTO YTOUHEHHUS.
2. https://www.google.ru/ - 310 mepBas TO MOMYIAPHOCTH KPYIHEWIIAs MYJIbTHI3bIYHAS
nouckoBasi cucrema MHTepHera, npuHaanexamas koprnopauuu Google Inc., 3annmaromas 6onee 60 %
MHPOBOTO PHIHKA.
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3. Hayunas onexrponnas OubOnmmoreka eLIBRARY.RU - xkpynHeimmii poccuiickuit
MH(GOPMAIIMOHHBIN MOpTal B 00JACTH HAYKH, TEXHOJOTHMH, MEAWIIMHBI U OOpa30BaHMS, COICpPKAIIHiA
pedeparsi u ToNMHBIE TEKCTHl Oonee 18 MiH HayyHbIX crared W myOnmkanuid.  URL:
http://elibrary.ru/defaultx.asp? (mocTyn cBOOOHBIIA).

4. DnextponHas 6ubnumoreka «Jlaub» Pecypc Bkirodaet B ceOsi SJIEKTPOHHBIE BEPCUM KHUT IO
MaTeMmaruke, (u3uKe, WHKCHEPHBIM HayKaM, SKOHOMHKE M MEHEKMEHTY, MpaBy U IOPUCTIPYICHIIUU.
URL: http://e.lanbook.com/ (mocTym cBOOOIHBIN).

5. CHIPINFO - xpynHeWmmii cripaBOYHUK IO UMIOPTHBIM M OTEUECTBEHHBIM 3JICKTPOHHBIM
KOMMOHeHTaM, W pamuonetaisM. [B Hnarepnere] 2016 r. URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIN).

6. '"Ilmatan" — >7MeKTpOHHBIE KOMIIOHEHTHI U W3MepuTelbHas TexHuka. [B Untepuere] 2016 1.
URL: http://www.platan.ru/ (1ocTym cBOOOIHBI).

7. "IIpomanekTpoHHKa" — MOCTaBKH AJIEKTPOHHBIX KoMioHeHTOB. [B MaTepuere] 2016 . URL:
http://www.promelec.ru/ (mocTyr cBOOOIHBI).

13. MarepuajibHO-TEXHHYECKOe o0ecnedyeHue U CIUTIIUHbI
13.1. O0mue TpedoBaHMS K MAaTePHATbHO-TEXHMYECKOMY 00ecrevYeHHI0 JUCITUIINHBI

13.1.1. MarepuajibHO-TeXHHYECKOe o0ecrievyeHne 1JI5 JJeKIMOHHbIX 3aHATHI

Jns npoBeneHus: 3aHATHIA JEKIMOHHOTO THIIA, TPYNIOBBIX U WHAMBUAYATbHBIX KOHCYIBTAIIHUM,
TEKYIIEro KOHTPOJSI U TPOMEKYTOUHOH aTTECTAI[MHM HCIIOJIb3YeTCSl KOMIbIOTepHAsT ydeOHAs ayquTOpHS
(403 TK), ¢ KOIMYeCTBOM IIOCAJOYHBIX MECT He MeHee 22-24, o0opyaoBaHHAs TEJIECBU3HOHHBIM
MIPOEKTOPOM, JIOCKOM M CTaHAapTHOM yueOHOH wmebOenbto. Kpome TOro, aisi JEKIMOHHBIX 3aHSATUN
WCIIONIB3YIOTCSl TEJICBU3HOHHBIE ayIUTOpUHM TiIaBHOro kopmyca (ayn. 312 um 411) ¢ KoaudecTBOM
nocaaouHbix mect 50 - 60. MMmerorcs HamisggHble MOCOOMS B BMJIE TNPE3CHTALMI MO JIEKIIMOHHBIM
paszzenaM AUCHIUILINHBL.

13.1.2. MarepuajibHO-TeXHUYeCKoOe o0ecnevyeHue Jis J1adopaTopHbIX padoT

JlBa KOMIIBIOTEPHBIX Kjacca C MEPCOHAJbHBIMH KOMIBIOTEPAMHU, BXOJSAIIMMHU B JIOKAJIbHYIO
kommbloTepHYIO ceThb Kadernper KUWIIP, mmeromedt Boixom k Internet. KommbroTepsl oOcCHaImeHsb
ONEpallMOHHBIMU cucTeMaMu Windows cO CTaHAapTHBIM IpOorpaMMHBIM obecrniedeHueM (Microsoft
Office, P-CAD, Solid Works, Altium Designer, Kompas). YuuTsiBas OypHbIii pOCT HHPOPMAIIMOHHBIX U
KOMIBIOTEPHBIX TEXHOJOTMM B HACTOSIIEE BpeMs, a TaKXke OINpelel€HHOEe OTCTaBaHHE BBIITyCKa
COBPEMEHHOW Y4eOHOW JHTEpaTyphl U €€ BHICOKYIO CTOMMOCTH, 3HAYMTEIBHBIH YIOp B ()OPMUPOBAHHUH
y4eOHO-METOIMYECKOTO U HH(POPMALMOHHOTO OOECHeYeHHs: AMCLUUIUIMHBI «ABTOMAaTU3WPOBAaHHOE
npoektupoBanue POCy» caenaH Ha »yeKTpoHHBIE pecypcbl W MHTepHer-rexHonorun. Ha cepsepe
kapenpelr KUIIP xpaHATCs 3JEKTPOHHBIE ONHCAHMUA JIAOOPATOPHBIX paboT ¢  KOMILIEKTOM
MHAUBUAYAIbHBIX 3aJaHUN U TECTOBBIX BOIIPOCOB MO KaXJIOM TeMe, TeMbl KYpCOBBIX paboOT, a Takxke
METOIMYECKHE M CIPAaBOYHbIE MaTepuajbl MO pazIUuHbIM BompocaMm mpoektupoBanusi POC. CtyneHTs
MMEIOT CBOOOJIHBIN JTOCTYN K 3JEKTPOHHOM OmOMmMoTeke oOywaromiel kadenpsl, B KOTOPOW HWMEIOTCS
HeoOXxonumble s mpoektupoBanus crtannaptel ECKJ/l u apyras HopmatuBHas JOKyMEHTAIlMs,
oOyJaromuye MporpaMMBbl, 3JEKTPOHHBIC YYEOHHKH M Y4YeOHBIE ITOCOOWS TMPAKTHUUYECKH TI0 BCEM
M3y4aeMbIM pazienaM JUCHMILINHBI «ABTOMAaTU3UPOBAHHOE NIpoeKkTupoBanue POCy.

13.1.3. MarepunajibHO-TeXHHYECKOe o0ecnedyeHne J1JIs1 CAMOCTOSATEIbHOU PadoThI

st camocCTOsATEIbHOM PabOThl MCIIONIB3YIOTCS JIBa KOMITBIOTEpHBIX Kiacca (aym. 302 u 403
raBHoro koprnyca TYCVYP) ¢ coBpeMEHHBIMH NEPCOHAIbHBIMU KOMIIBIOTEPAMM, BXOASIIMMU B
JIOKaJbHYIO KOMITbIOTepHYIO ceTh kKadenper KUIIP, nmeromieit Berxon k Internet m obecneunBaroT 10CTyI
B D3JICKTPOHHYIO MH(POPMALMOHHO-00pa30BaTEIbHYIO0 CpEely YHHUBEpPCHUTETa. YUUTHIBas OYpHBIH pPOCT
MH(GOPMALIMOHHBIX M KOMIIBIOTEPHBIX TEXHOJOTMII B HACTOsLIee BpeMs, a TakkKe OIpeneaeéHHoe
OTCTaBaHME BBIIYCKAa COBPEMEHHON yueOHOH nuTepaTypbl U €€ BBICOKYI0 CTOMMOCTb, 3HAYMTEIbHBIN
ynop B (OpMHPOBaHHH Yy4e€OHO-METOAMYECKOT0O W HH(OPMAIMOHHOTO OOECIeUeHUs TUCIMILIAHBI
«ABTOMAaTU3MpPOBaHHOE IpoekTHupoBaHue POCy» cnenaH Ha 2JI€KTpoHHBIE pecypcel U MHTepHer-
texHonmorun. Ha cepepe xadenpsr KUIIP xpaHATCS 3JIEKTpOHHBIE OMHMCAHUS JTAOOPAaTOPHBIX padoT ¢
KOMIUIEKTOM WHAMBHUIYaJTbHBIX 3aJIaHUI U TECTOBBIX BOIIPOCOB MO KAXKAOH TEME, TEMbI KypCOBBIX padoT,
a TaKXe METOAUYECKHE M CIIPABOYHBIE MaTepualibl IO PAa3jIU4HbBIM BolpocaMm npoektupoBanus POC.
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CryneHThl UMEIOT CBOOOIHBIN JTOCTYIl K 3JEKTPOHHOW OmOnmoreke oOydaromied kadeapbl, B KOTOPOH
UMEIOTCS HeoOxoauMble A npoektupoBanus cranaaptel ECK/I u npyras HopMaTuBHasi JOKYMEHTAIIHS,
oOyJaromuye MporpaMMbl, 3JEKTPOHHBICE YYEOHUKHM M Y4YEOHBIE ITOCOOHS TMPAKTHUUYECKH TI0 BCEM
M3y4aeMbIM pa3/enaM JUCIMILINHBI «ABTOMAaTU3UPOBAHHOE NIpoeKkTupoBanue POCy.

13.2. MarepuajibHO-TeXHUYECKOe ofecneyeHne JUCHUNIMHBI ISl JIMI ¢ OrPAHUYEeHHBIMU
BO3MOKHOCTSIMU 310POBbS

OcBoenne auctuIuHbl JuamMu ¢ OB3 ocymecTBiIseTcsl ¢ UCIONMb30BAaHUEM CPEACTB OOyUSHUS
0OIIIEro M CrelruaJIbHOTO Ha3HAYCHMS.

[Ipu oOydeHMH CTYIGHTOB € HAPYLWIEHHSAIMH CJyXa TIPEIyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEAUNHBIX CPEICTB U JIPYrUX TEXHUYECKUX CPEICTB
npuema/nepenaun yueOHol nHpopMaluu B AOCTYMHBIX (popMax A CTYAECHTOB C HapYIICHUSMHU CIyXa,
MOOWIBHOW CHUCTEMBI OOYyYEHHUS Il CTYICHTOB C WHBAJIHUIHOCTHIO, TMOPTATUBHOM WMHIYKIIMOHHOMN
CUCTeMbl. YueOHasi ayIuTOpus, B KOTOpOH OOy4yaroTCs CTYIEHTHl C HapylIeHHEM cliyXa, 00OpyroBaHa
KOMITBIOTEPHON TEXHUKOM, ayIMOTEXHHKOUW, BUJICOTEXHUKOM, AJIEKTPOHHOM [TOCKOW, MYIbTUMEIUWHOU
CHCTEMOM.

[Ipu oO0y4yeHUM CTYACHTOB € HAPYLIEHUSIMH 3PEeHMSIMU TIPEIYCMOTPEHO HCIOJIb30BaHUE B
JEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3ZMOKHOCTH MPOCMOTPA YIAJICHHBIX 00OBEKTOB (HAIIPpUMeEp, TEKCTa
Ha JIOCKE WJIM Cllaiijia Ha IKpaHe) MPU MOMOIIY BUCOYBEIUYUTENICH IS YIaJIEHHOTO IPOCMOTpa.

[Ipu o0y4yeHHH CTYICHTOB ¢ HAPYLIEHHUSIMH ONOPHO-ABUIaTeILHOI0 ANMAPATA WCIOIL3YIOTCS
aJbTepHATUBHBIE YCTPONCTBA BBOJA MH(OpPMAIMK U JIPYyrUe TEXHUYECKHUE CPEACTBA IMpHUeMa/Tiepeaadn
yueOHOU MH(pOpMAIMK B JOCTYIMHBIX QopMax s CTYISHTOB C HAPYIIEHUSMHU OIMOPHO-ABUTaTEILHOTO
anmnapara, MOOMJIbHOM cucTeMbl 00ydEeHHMsI IS JIFOAEH ¢ MHBAJIUIHOCTBIO.

14. ®oHp OLIEHOYHBIX CPEACTB

14.1. OcHoBHBIE Tpeﬁonannﬂ K (l)()l-[)ly OLCHOYHBIX CPEACTB U METOAUIECCKUE PEKOMEHAAIUHN
DOoHJ OIEHOYHBIX CpCACTB MW THIIOBBIC KOHTPOJIBHBIC 3a/laHHA, HCIIOJIB3YECMbBIC IJId OLCHKU
C(l)OpMI/IpOBaHHOCTI/I N OCBOCHHA 3aKPCIUICHHBIX 3a HHCHHHJ’IHHOﬁ KOMITCTCHITUH Inpu IMMpOBEACHHUN
TCKYH_ICI\/'I, HpOMC)KyTO‘-IHOﬁ aTTCCTAallMU 110 JUCHUIIJIMHE ITPUBCACH B IIPHUIIOKCHUU K pa60qel?1 nporpamme.

14.2 TpeGoBaHusi K (OHIY OLEHOYHBIX CPEICTB IJISl JIHI[ C OFPAHHYEHHBIMH BO3MOKHOCTAMHU
3710POBbSI
21)'[5[ CTYJIeHTOB C HUHBAJIUIHOCTBIO HpeHYCMOTpeHI)I JOIIOJITHUTCJIBHBIC OLCHOYHBIC Cpe}ICTBa,
MepeUeHb KOTOPHIX YKa3aH B TAOJHUIIE.

Taﬁ.lmua 14 — IIOHO.]'IHI/ITC.]'IBHI)IC CpeacTBa OoueHUBaHMsA AJH CTYICHTOB ¢ MHBAJIUIHOCTHIO

Buabl 10nMOIHUTEIBHBIX OLIEHOUHBIX CDOpMLI KOHTPOJIAI 1 OLICHKHU

Kareropuu crynenros
CPEICTB pe3ynbTaToB 00yueHUs

TecTbl, MMCbMEHHBIE CAMOCTOSITETIbHbIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

IIpenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyleHusIMU
ciyxa

C napymenussmu | CobeceroBaHue 10 BOIIpocaMm K 3a4ery, | [IpenMyInecTBEHHO yCTHAs IPOBEpKa

3pEeHUs OMpOC M0 TEPMUHAM (MHIUBUYaJIbHO)

C HapymeHusMu Pemennie nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE paOOThI, MUCbMEHHbIE | [IpenMyIiecTBeHHO AUCTAaHIIMOHHBIMU
JIBUTATEILHOTO CaMOCTOSITENIbHbBIE paOOThI, BOIPOCHI K MeToZaMu

anmapara 3a4eTy

C orpannyenusiMu 1o | TecTsl, NUCbMEHHbBIE CAMOCTOSITEIbHbIE [TpeumyniecTBEHHO IPOBEPKa
0011IeMeTUIIMHCKUM paboThI, BOTIPOCHI K 3a4ETY, METOAAMH, UCXO/Sl U3 COCTOSTHUS
MOKa3aHUSAM KOHTPOJIbHBIE pa0OTHI, YCTHBIE OTBETHI | OOYYaIOLIErocs Ha MOMEHT IPOBEPKU

14.3 MeToan4eckue peKOMEHIANMH 10 OLEHOYHBIM CPeACTBAM JJIsl JIMI ¢ OTPAHHYCHHBIMHU
BO3MOKHOCTSIMH 310POBbS
Hns crynenroB ¢ OB3 mnpemycmarpuBaercss foctynHas ¢opMma TNpENOCTaBICHHS 33JaHUN
OLICHOYHBIX CPEICTB, & UMEHHO:
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- B IeyaTHou opme;

- B [le4aTHON (hopMe C YBEIMUEHHBIM LIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOZIOM YTEHUSI ACCUCTEHTOM 3aJlaHusl BCIIYX;

- IIPEIOCTABJICHNE 3aJJaHUs C MCIIOJIB30BAHUEM CYPIONEPEBO/A.

CryneHTaM C MHBaJUJAHOCTHIO YBEJIIMYMBAETCS BpEeMs Ha MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE

BOIIPOCHI. I[.HSI TaKUX CTYACHTOB IMPCAYCMATPUBACTCA MNOCTYIIHAA (bopMa MMpeaOCTAaBJICHUA OTBCTOB Ha
3aaHud, a UMCHHO:

- MUCEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIB30BAHUEM YCIYT ACCUCTCHTA;

- MPEICTaBIICHHE OTBETOB YCTHO.

[Iponenypa oneHUBaHUS PE3yJAbTaTOB OOYYEHHUS WHBAJIUAOB MO AMCHUIUIMHE TPETyCMaTPHUBACT
npegocraBieHue nHGopmamyu B popmax, alaiTUPOBAHHBIX K OTPAHHYCHHUSM UX 3I0POBBS M BOCHIPUSTHUS
UHpOpPMaLNH:

Jst U ¢ HapyIeHUsIMH 3peHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B TIEYaTHOH (hopMe yBEIMYECHHBIM MIPH(TOM.

Jst UL ¢ HApYIEeHHsIMH CJIyXa:

- B (hopMeE TEKTPOHHOTO IOKYMEHTA;

— B IeyaTHou (opme.

Jst U1 ¢ HapyIeHUsIMHM OTIOPHO-ABUTATEJILHOTO anmapara:

- B (hOpMeE TEKTPOHHOTO IOKYMEHTA;

— B IeyaTHou (opme.

HpI/I HGOGXO,HI/IMOCTI/I JJIA O6yanOIHHXCH C MHBAJIMAHOCTHIO MMpoucaypa OUCHUBAHUSA PC3YIILTATOB
O6yLIeHI/IH MOXET IMPOBOAUTHCA B HECKOJIBKO 3TAIlOB.
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1. BBenenne

@onp onenouHsix cpenacts (POC) spnsercs MpUIOKEHUEM K paboueil mporpamMme TUCIHMILIHHEI
(MpakTUKM) U MpeACTaBIsIeT cOO0H COBOKYIMHOCTb KOHTPOJIbHO-U3MEPUTENIBHBIX MAaTepHasioB (THUIIOBbIE
3a1a4M (3aaHus), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIP.) U METOJOB MX UCIIOJIb30BaHMUS, TPEAHA3HAYEHHBIX
JU1 U3MEPEHUsI YPOBHSI JOCTUIKEHUS CTYIEHTOM YCTAHOBIICHHBIX PE3YIbTaTOB O0YUYEHHUSI.

®OC mno aucuuIIMHe (MPAKTUKE) HCHOIB3YEeTCAd INpPU MPOBEIECHUU TEKYILEro KOHTPOJIS
yCIIEBA€MOCTH M ITPOMEKYTOYHOM aTTECTALUHU CTYIEHTOB.

[epedens 3aKkperICHHBIX 32 AUCIUILTUHON (ITPAKTUKON) KOMITETCHIIMH MpUBeieH B Tabmuie 1.
Tabmuna 1 — [lepedenp 3aKperICHHBIX 32 TUCHUTIINHON KOMITETCHITHA

Kon DopMynTupOBKa KOMIIETEHIIUU Orarnsl GopMUPOBAHUS KOMIIETEHIIUH
[1K-8 TOTOBHOCTBIO OCYILIECTBIIATH KOHTPOJIb JloJDKeH 3HaTh OCHOBBI aBTOMATU3aIUH
COOTBETCTBHS pa3padaTbIBACMbIX POCKTOB U | IPOCKTHO-KOHCTPYKTOPCKOU
TEXHUYECKOW JOKYMEHTAIIUU CTaHJapTaMm, JeSITeITLHOCTH, MATEMaTHYCCKUE MOJICITN
TEXHUYCCKHUM YCIIOBHSIM M IPYTHM 00BEKTOB MTPOCKTUPOBAHUS, METOJIBI
HOPMATHBHBIM JOKYMEHTaM pelIeHHs MPOSKTHBIX 33]1a4 METOIbI
3ammThl POC 0T pa3HOOOpa3HBIX BHEITHUX
[1K-7 CITOCOOHOCTHIO pa3pabaThIiBaTh MPOEKTHYIO U n b p

U BHYTPEHHHX J1€CTa0MIIN3UPYIOIIUX
($akTOpOB (KIMMAaTUYECKUX, TEILJIOBbIX,
MEXAHUYECKUX U Ap.) IPU UX
JKCIUTyaTallu, TPAHCIIOPTUPOBAHUH U
XPaHEHUHU KOHCTPYKTUBHBIE MEPBI
HOBBIIIEHUS HAJIEKHOCTHU IIUPOKOTO
kiacca POC mpu gectabmin3upyromux
BO3EHCTBUAX METO/IBI MATEMaTHYECKOTO
MOJIEIIMPOBAHUS HIEKTPUUECKUX,
TEIUIOBBIX U MEXaHMYECKHUX MTPOLECCOB B
POC [J;

JlomkeH yMeTb MPOEKTUPOBATH €
MIOMOIIIBIO KOMIIBIOTEPA KOHCTPYKIIMH
aHAJIOTOBBIX U IIU(PPOBBIX YCTPOUCTB HA
OCHOBE JIJaHHBIX 00 UX (PYHKIIMOHATBHOM
Ha3HAYEHHH, JIEKTPUUECKUX MapaMmeTpax
Y YCJIOBHSAX KCIUTyaTalliu MCII0JIb30BaTh
MaTeMaTU4YECKUE MOZEIN U METOBI JJIs
pereHus npodeccnoHaIbHBIX 3a71a4
aBTOMATHU3UPOBAHHON pa3paboTKu
KOHCTPYKUHUA U TEXHOJIOTHI 3JIEKTPOHHBIX
CPEICTB NPEACTABIATE TEXHUYECKUE
pELIEHHS C UCIIOJIb30BaHUEM CPE/ICTB
KOMITHIOTEPHOU TpaduKH U
TreOMETPUUYECKOTO MOJEIIUPOBAHUS
ucnois3oBarh ctanaaptel ECK]I u apyryro
HOPMAaTHBHO-TEXHUUYECKYIO TOKYMEHTALUIO
B IIPOEKTHOM JE€ATENBHOCTU
pa3pabarbIBaTh KOHCTPYKTOPCKO-
TEXHOJIOTHYECKYIO TOKYMEHTALIHIO C
MIOMOIIBI0 HH()OPMAITMOHHBIX TEXHOJIOTHH,
IIPUMEHATHh MAaIMHHBIC METOJbI pacuéra
[1apaMeTpOB JIEMEHTOB U YCTPOUCTB;
JlomkeH Bl1ageTh COBPEMEHHBIMU
anmnapaTHbIMU U IPOTrpaMMHBIMU
CpeACTBaMH aBTOMAaTU3alu pa3padoTKu
KOHCTPYKLIIMHA U TEXHOJIOTUH TPOU3BOCTBA

TEXHUYECKYIO JOKYMEHTAIUIO, 0()OPMIISATH
3aKOHUYCHHBIE TPOEKTHO-KOHCTPYKTOPCKUE
paboTHhI
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3JIEKTPOHHBIX CPEIACTB COBPEMEHHBIMU
IIPOrPaMMHBIMU CPEICTBAMHU ITOATOTOBKHU
KOHCTPYKTOPCKO-TEXHOJIOIMYECKOU

JAOKYMCHTAIIUH,

OOue xapakTepUCTUKU TOKa3aTeleil u KpUTepueB OLICHWBaHM KOMIETEHLMI Ha BCEX dTarax
IIpHUBEJICHBI B TabnuLe 2.
Tabnuna 2 — O0uMe XxapakTepUCTUKU MOKa3zaTeNeill 1 KpUTepHeB OLIEHUBaHMs KOMIIETEHIUH 0 TarnaM

Ilokazarenu u
KpUTEPUU

3Hare

VYmMmeTh

Bnanets

YPOBEHB)

OTir4uHO (BBICOKHIA

U TEOPETUYCCKUMH
3HAHUSIMH B IIpeJiesiax
u3y4aeMoi 06JacTu ¢
HOHMMaHUEM T'PaHHI

MPUMCHUMOCTH

O6manaer hakTHIECKUMHU

O06namaeT quama3oHOM
[IPaAKTUYECKUX YMEHUH,
TpeOyeMbIX JJIs1 pa3BUTHUS
TBOPUYECKUX PEILLICHUN,
abcTparupoBaHUs
npodiem

KonTponupyeTt padory,
MIPOBOJIUT OIICHKY,
COBEPIICHCTBYET JECUCTBUS
paboThl

Xoporo (6a30BbIit

3HaeT (QaxThl, IPUHIUIIGI,

O6na,uaeT Juara3oHOM

ECpCT OTBCTCTBCHHOCTDH 34

YPOBEHB)

0 (TTOPOTOBBIHA

OOIIMMH 3HAHUAMU

YMEHUAMHU, TpeOyeMbIMH
JUIS1 BBITIOJTHEHUS POCTBIX
3az1a4

YPOBEHB) MPOIIECCHI, 00IIHe MPAKTUYECKNX YMEHHUW, | 3aBEpIICHHE 33/1a4 B
MOHSATHS B Mpeaesax TpeOyeMbIX JJIsl PEUICHUs] | UCCIICIOBAHUM,
n3y4aemMoin oomactu OTIpeICTICHHBIX TTPOOJIEM B | IPUCITOCAOIMBACT CBOEC

00JIaCTH HUCCIIEIOBaHHSA MOBEJICHHE K
00CTOSTENILCTBAM B
pereHnn mpooiaem

VnosnerBopurenbH | O6manaeT 6a30BbIMH Ob6namaeT OCHOBHBIMU PaGoraer mpu npssiMom

HaOJIIOIEHUH

TEXHUYECKOH JOKYMCHTAIlUKM CTaHAapTaMm,

AOKYMCHTAaM.

2 Peanu3zanus KoMnereH i

2.1 Komnerenuus ITK-8
ITIK-8: TOTOBHOCTBIO OCYIIECTBIATH KOHTPOJb COOTBETCTBUS pa3padaThIBAEMBIX IMPOECKTOB U
TEXHHYECKHM YCJIIOBUSAM H JIDYTUM HOPMAaTHBHBIM

s popmupoBaHUsl KOMIETEHIIMHA HEOOXOAMMO OCYIIECTBUTH PSAJl ATAOB. DTarlbl (OPMHUPOBAHUS
KOMIIETCHIIUY, IPUMEHSAEMBIE JUIsI 3TOrO BHJBI 3aHATUH U HUCIOJIb3YyEMBIE CPEACTBA OLICHUBAHUS
NPEACTABICHBI B TAOIUIIE 3.
Tabnuna 3 — Otansl popMUpOBaHHS KOMIIETCHLMH U UCTIOJIb3YEMbIEe CPEJICTBA OLICHUBAHUS

BHEIIHUX U BHYTPEHHHUX
JeCTa0MIIN3UPYIOIINX
(haKkTOpOB U XapakTep UxX
Bozzeiicteus Ha POC npu
UX DKCIUTyaTallnHy,
TPaHCIIOPTUPOBAHUU U
XpaHEHHH; * METOJIbI
3amuThl POC OT BHEIIHUX U
BHYTPEHHUX
JeCTa0MIIN3UPYIOIINX
(hakTOopOB (TEIUIOBBIX U
MEXaHHYECKUX
BO3/ICHCTBHI); TPUHLIUIIBI

MPUKIIAJHBIX IPOTPAMM IS
pELIEeHUs TPAKTUYECKUX
3a/1a4; IPEICTaBIIATh
TEXHUYECKHE PELLICHUS C
WCITOJIb30BAHUEM CPEJICTB
KOMITBIOTEPHOH TpaduKu U
F€OMETPUYECKOTO
MOJIEIIUPOBAHUS;
WCIIOJIB30BaTh METOJIBI U
UHCTPYMEHTHI pa3paboTKu
KOHCTPYKIIMI U TEXHOJIOT U
AJIEKTPOHHBIX CPEACTB; *

HCII0JIB30BaTh HOPMATUBHO-

Cocrasn 3Harb YMmeThb Bnaners
COI[Gp)KaHI/IG * BUJBbI I/IH(l)OpMaLII/IOHHBIX ®* UCIIOJIL30BAaTh i COBpeMeHHBIMI/I
3TAIOB TEXHOJIOTMI UCCIICIOBAHUM | CTAHIAPTHBIC ITAKEeThI anmnapaTHO-IPOrpaMMHBIMH

CpEeACTBAMU aBTOMAaTU3AIUU
pa3paboTKu KOHCTPYKIUH U
TEXHOJIOTUI MPOU3BOICTBA
ANIEKTPOHHBIX CPEICTB.
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MaTeMaTHYECKOIO
MozaenupoBanusa POC u ux
TEOPETHIECKOE
000CHOBAHHE, OCHOBAHHOE
Ha KJIACCHYECKUX
MOJIOKEHUSIX TEOPETHUECKON
MEXaHUKHU U
TEPMOJUHAMHUKHU;
KOHCTPYKTHBHBIE MEPBI
MOBBIIIEHHS HAJEKHOCTH
mupokoro kinacca POC mpu
TEIUIOBBIX U MEXaHUYECKHUX
BO3JICHUCTBUSIX C YUYETOM
B3aMMHOT'O BIIMSTHUS
KOHCTPYKIIMOHHBIX U
ANEKTPUUECKUX
rmapaMeTpoB; METOIbI
WHXEHEPHBIX METOIOB
MaTeMaTH4ECKOTO
MOJICJIUPOBAHUS
AIEKTPUYECKUX, TETIIOBBIX U
MEXaHUYECKUX MTPOLIECCOB B

POC.

TEXHUYECKYIO
JOKYMEHTALIO B
IIPOCKTHOU JIE€ATEIBHOCTH.

Bunp! 3aggatuit

e llHTEepakTUBHBIE
nabopaTopHbIC 3aHSATHUS;

e lIHTEepaKkTUBHBIC
JICKIIHH;

e JlaGopatopHbie pabOTHI;
o Jlekumu;

e CamocrosiTeNbHas
pabora,;

e Kontpons
CaMOCTOSATEIBHOU PabOoTHI
(KypcoBo# IPOEKT /
KypcoBas pabora);

e llHTepakTUBHBIE
nabopaTropHbIC 3aHSITHS,

e lHTepaKTUBHbIC
JIEKLUY;

e JlaGopaTtopHbie pabOTHI;
o Jlekuuu;

e CamocTosiTenbHas
pabora;

e Kontpois
CaMOCTOSITEIbHON pabOThI
(KypcoBoO# TpOEKT /
KypcoBas pabora);

e lHTEepakTUBHBIE
JabopaToOpHBIC 3aHATHUS,

e JlaGopatopHbie paboOTHI;
e (CamocTosiTenbHas
pabora;

e KoHTponb
CaMOCTOSITEJIbHOM paOOThI
(xypcoBo#t poexT /
KypcoBasi paboTa);

Hcnone3yemblie
cpencrTaa
OLICHUBaHUs

o KoHTpomnbHas pabora;

e KoHncnekr
CaMOTIOTOTOBKH;

e Ortuer no 1abopaTopHOH
pabore;

e Ormpoc Ha 3aHATHSIX;

e Brictymienue (J1oki1an)
Ha 3aHSATUY;

o TecT;

e OTuer No KypcoBoi
pabore;

¢ JlubdepeHunpoBaHHBIHI
3a4er;

e DK3aMEH;

e Kypconas pabora
(mpoexr);

o KoHTpombHas pabora;

e KoHcnekr
CaMOTIOAATOTOBKH;

e Ortuer no nabopatopHOU
pabore;

e Ormpoc Ha 3aHATHSIX;

¢ Brictymienue (qokmnan)
Ha 3aHATUH;

o TecT;

e Otuer 10 KypcoBoil
pabore;

e JlubdepenurpoBaHHbII
3a4er;

e DK3aMeEH;

e Kypcosas pabora
(mpoexT);

e Ortyer no 1aboparopHOH
pabore;

e Brictymienue (Jokmnan)
Ha 3aHATHU;

e OTueT No KypcoBoii
pabore;

o JluddepeHunpoBaHHbIA
3a4er;

e DK3aMeH;

¢ KypcoBas pabora
(mpoexkr);
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q)OpMy.]'II/II)OBKa Ioka3arejeii u KPUTCPHUEB OLCHHWBAHUA }laHHOﬁ KOMIICTCHIIMK IIPHUBCACHA B

tabnure 4.
Tabnuna 4 — [lokazarenu U KpUTEPUH OLICHUBAHKS KOMIICTCHIIMH HA dTarax
Cocrasn 3HaTh YMmeTs Bnanets
Ornano e OOnanmaer e OO6namaer auamnasonoMm | e KoHTpomupyet pabory,
(BBICOKHH yPOBEHB) | (haKTUYECKUMU U MPaKTUYECKUX YMEHUH, MIPOBOAUT OLICHKY,
TEOPETUUECKUMHU TpeOyeMBbIX JJI Pa3BUTHSI | COBEPILIEHCTBYET

3HaHUSIMU B Mpeeax
M3ydaeMoil 061acTu ¢
MMOHUMAHUEM TPaHUI]
MIPUMEHUMOCTH;

e AHaIM3UPYET CBA3U
MEXy LETSIMUA U
3a/ladyaMy COBPEMEHHBIX
CPEIICTB KOMITBIOTEPHOTO
npoextuposanus POC ;

TBOPYECKUX PEIICHUH,
abcTparupoBaHus
po0semM cBOOOTHO
IIPUMEHSIET COBPEMEHHBIE
IIPOrpaMMHbIE
KOMIIJIEKCBI
CXEMOTEXHHUECKOTO
MOJEIMPOBAHNS;

JENCTBUS pabOTHI
CHoco0eH OCYyLIECTBIIATh
MEKIIPOTPaMMHBII
00OMeH TIPOEKTHOM
uHpopmanueit B
pa3nu4HbIX popmarax u
MPOTOKOJIAX;

Xoporto (6a30BbIi
YPOBEHB)

VYIOBIETBOPUTEIBH
0 (OpOTOBBIN
YPOBEHB)

¢ 3HaeT akThl,
MIPUHIIMIIBL, TPOLIECCHI,
o0IIHe MOHSATHUS B
npeaenax u3ydaemMoin
001acTH TOHUMAET CBSI3U
MEXy LeJsIMU U
3a/ladaMy COBPEMEHHBIX
CPEICTB KOMIIBIOTEPHOTO
npoexktuposanus POC;

e O0OmamaeT 0a30BBIMU
00IIMMH 3HAHUSAMHU JAET
OnpeesieHus Lejiel 1
3a/1a4 COBPEMEHHBIX
CPEIICTB KOMITBIOTEPHOTO
npoexrupoBanus POC;

e OOnamaer Auana3oHOM
MPAKTUYECKUX YMEHHU,
TpeOyeMBbIX JJIs PEeIICHUs
onpeeaEHHBIX TTPoOIeM
B 00JIaCTU HCCIICIOBAHMS;
e CaMoCTOSTETHHO
MIPUMECHSIET COBPEMCHHBIC
MIPOrpaMMHBIE
KOMITJICKCBI
CXEMOTEXHHYECKOTO
MOJICTHPOBAHHS,

e OO0OamaeT OCHOBHBIMH
YMEHHUSMH, TPEOyeMbIMH
JUTSL BBITTOJTHEHHSI
MPOCTHIX 33714 yMEET
paborarb ¢
COBPEMEHHBIMH
POTrPaMMHBIMU
KOMITJICKCAaMH
CXEMOTEXHHUECKOTO
MOJICITHPOBAHHS,

e KonrtpomnupyeT padory,
IPOBOJMT OLICHKY,
COBEpILIEHCTBYET
JEUCTBHS pabOTHI
CHoco0eH OCYyLIECTBIATh
MEKIPOrPaMMHBIN
00OMeH TPOEKTHOM
nHpopmaruei B
pa3nu4HbIX popmarax u
MPOTOKOJIAX;

e Paboraet npu npsMom
HaOJIIOICHNUN BIIAJCET
TEPMHUHOJIOTUEH,
IIPUHATON B
MEXIPOrPaMMHOM
0oOMeHe IPOEKTHOM
uHbopmaIuen;

Tabmnumua 5 — Dramnsl

2.2 Komnerenuus ITK-7

[IK-7: cnocoOHOCTBIO pa3pabaThiBaTh MPOEKTHYIO U TEXHHUYECKYIO JTIOKYMEHTALHUIO, 0(OPMIISAThH
3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE pabOTBHI.

s popmupoBaHUsl KOMIETEHIIMHA HEOOXOAMMO OCYIIECTBUTH PSAJl ATAOB. DTarlbl (POPMHUPOBAHUS
KOMIIETEHIIMY, TNPUMEHSEMBIE JUIsI 3TOTO BHIBI 3aHATUH M MCIOJIb3YEMBIE CPENCTBA OLICHUBAHUSA
IpeJICTaBIeHbI B TAOIHIIE 5.
OPMUPOBaHUsI KOMIIETEHIIMH U UCIIOIb3YEMBIE CPENCTBA OLICHUBAHUS

KOMIIOHCHTOB

COOTBETCTBHA

CoctaB 3HaTh YMeTh Bnanets
Conepxanue CTaHAAPTHI, TEXHUUECKUX | pa3pabaThiBaTh CoBpeMeHHbIMU
JTaroB yCJIOBHSI ¥ TpeOOBaHUMN KOHCTPYKTOPCKO- MIPOTrPpaMMHBIMHU
ECK]] ocHOBHEBIC TEXHOJIOTUYECKYIO CpelcTBaMH MOATOTOBKHU
XapaKTEPUCTUKU U nokymeHrtaruio Ha POC KOHCTPYKTOPCKO-
napaMeTphl AJEKTPOHHBIX | OCYHIECTBIATh KOHTPOJIb | TEXHOJIOTUYECKOM

AOKYMCHTAaIUN IIPOCKTOB
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COBpPEMEHHbIE
TEXHOJIOTUYECKUE
IIPOLIECCHI, JIEKALTUX B
OCHOBE IIPOU3BOJICTBA
POC

pa3pabarbIBaeMBbIX
IPOEKTOB M TEXHHYECKOU
JOKYMEHTAIHH
TEXHHYECKHM YCIIOBUSM H
JPYTUM HOPMaTHBHBIM
JIOKYMEHTaM

POC naBbikamu paboOTHI €
KOMITBIOTEPHON TEXHUKOM
Y TIPOTrpaMMHBIM
o0ecreyeHueM AJist
pa3paboTku
KOHCTPYKTOPCKOM
JIOKYMEHTAIIMN HaBBIKAMU
BBIOODA AIEKTPOHHBIX
KOMIIOHEHTOB U
MaTepuasos,
COOTBETCTBYIOIIUX
TEXHUYECKOMY 33JJaHUIO,
cragaaptam wim TY

Bunnl zanstuit

e llHTepakTHUBHBIE
nabopaTopHbIC 3aHSITHS,
e lluTepakTuBHBIE

e llHTepakTHBHBIE
nabopaTopHbIC 3aHSITHS,
e lIHTepakTuBHBIE

e llHTepakTHBHBIE
nabopaTopHbIC 3aHSITHUS;
e JlaGopartopHbie

nmabopatopHoit paboTe;
e Ormpoc Ha 3aHATUSIX;
e BricTymuieHue
(mokitam) Ha 3aHATHH,
e TecT;

e OTueT No KypcoBoi
pabore;

e JluddepenunpoBaHHbI
U 3a4eT;

e DK3aMeH;

e Kypcogas pabora
(npoexkr);

nabopaTopHOit padoTe;
e Ormpoc Ha 3aHATHSIX;
e BricTyruieHue
(mokiam) Ha 3aHATHH;
o TecT;

e Otuer 10 KypcoBoil
pabore;

e JluddepeHurpoBaHHbI
1 3a4eT;

e DK3aMeEH;

e Kypcogas pabora
(npoexkr);

JICKIIUH; JICKIIUY; padoTHI;

e JlabGoparopHble e JlaGoparopHble e CamocTosiTeNnbHAs

padoTHI; padoTHI; pabora;

o Jlexmmuy; o Jlekmuu; e KoHtponb

e CamocTosiTenbHas e CamocTrosTenbHas CaMOCTOSATENLHOM

pabora; paborta; paboThl (KypcoBoit

e KoHutponb e KoHtponb POCKT / KypcoBast

CaMOCTOATEIbHOMN CaMOCTOSITEIbHOU pabora);

paboThI (KypcoBOt paboThI (KypCOBOM

MIPOEKT / KypcoBast MIPOEKT / KypcoBast

pabora); pabora);
Hcnonb3yembie e KoutponbHas pab6ora; | e KonTposnbHas pabora; | e OTuer no
cpencrsa e Koncrekr e Koncnekr naboparopHoii paboTe;
OLICHUBAHU CaMOIIOATOTOBKU, CaMOIIOJATOTOBKH; e BricTymuienue

e Otuer no e Ortuer no (Tokyam) Ha 3aHSATHUM;

e Otuer 1o KypcoBoil
pabore;

o JluddepeHunpoBaHHBI
1 3a4eT;

e DK3aMCH;

e Kypcosas pabora
(mpoexT);

@opMyIMpPOBKa MOKAa3aTesiel W KPUTEPUEB OLICHWBAHUS JAHHOW KOMIIETEHIIMM NPHUBEICHA B

Tabnune 6.
Tabmuma 6 — [Tokazarenyu v KpUTEPHH OIICHHUBAHUS KOMITCTCHITUU HA dTanax

CocraB 3HaTh VYMeTh Bmagers
OTan4yHO e cBOOOIHO BIagEET

(BBICOKHUI YPOBEHB)

® IIPEACTABIISACT
CHOCOOBI U PE3YIbTAThI
pELICHUS CIIOKHBIX 33134
CXEMOTECXHUYCCKOI'O

® yMeeT IPEACTaBIATH
TEXHUYECKHE PEUICHUS C
UCIIONIb30BAaHUEM CPEJICTB
KOMIBIOTEPHOH rpaduKy;

METOAMH ONTHMH3AIUN
MPOEKTHBIX PElICHUM;
e BiajeeT
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MIPOEKTHPOBAHUS;
® CIEIHUT 32
TCHACHIUAMU pa3BUTUA
Y 3HaeT COBPEMEHHYIO
AJIEMEHTHYIO 0a3y;

® CaMOCTOSITEIbHO
BBIMOJIHSET
MaTeMaTu4ecKoe
MOJIEIMPOBAHKE
CJIOKHBIX HHU(POBBIX
YCTPOMCTB C LIENIBIO
ONTUMU3ALMH UX
1apaMeTpOB;

TEXHOJIOTUSIMH
«0e30yMakHOTOY
MIPOCKTUPOBAHUS,

Xoporio (6a30BbIit

® HMMCCT MPCACTABJIICHUC

® YMCCT HAXOOUThb

® BJIaACCT OCHOBaAMU

® pacro3HaeT
TEHJCHIINH Pa3BUTHUS U
paszbupaercs B
COBPEMEHHOI
3JIEMEHTHOH 0a3se;

MaTeMaTH4ecKoe
MOJICITMPOBaHNE
U(PPOBBIX YCTPOHCTB,;

YPOBEHB) 0 croco0ax u TEXHUYECKUE PEUIEHUSI C | MEXIPOrpPaMMHOTO
pe3ylbrarax peleHms WCIIOJIb30BAaHUEM CPEJICTB| OOMEHA IPOECKTHOU
CJIOXHBIX 3a/1a4 KOMITbIOTepHOH Tpaduky; | uHbopMalueit B
CXEMOTCXHHUYCCKOTO ® yMEET KOPPEKTHO Pa3JIMYHBIX (bOpMaTaX 154
MIPOEKTUPOBAHMSI; BBITIOJIHATD MIPOTOKONAX;
® 3HAKOM C MaTeMaTH4ECKOe ® BJAJCET HEKOTOPHIMU
TEeHJICHLIUSIMU PAa3BUTUSL | MOJEIUPOBAHUE METOJIJaMU ONTUMHU3AIIHI
Y UMEET MPEICTAaBICHUE | CIOXKHBIX HU(POBBIX MIPOEKTHBIX PELICHU;
0 COBPEMEHHOM YCTPOMCTB C LIENBIO e BajeeT
AIIEMEHTHOM 0a3e; ONTUMU3ALMH UX AMIUPUYECKUMHU
apaMeTpoB; npuéMamu
«06e30yMaKHOTO»
IIPOEKTUPOBAHHS;
VIOBIETBOPUTENLH = ® BOCIPOU3BOIUT ® yMEEeT MOJIb30BaThCsA e BJAJCET NPOCTEUIIUMU
0 (OpOroBEIi pELLICHHE CIOXKHBIX 3aJ1a4 | CpeICTBAMHU HaBBIKAMH ONITUMU3AIUU
YPOBCHB) CXEMOTEXHHYECKOIO KOMITbIOTEPHOM TpaUKy; | MPOEKTHBIX PELICHUM;
IIPOCKTUPOBAHMS, ® yMEEeT BBIMOIHATH ® BJaJICET HABBIKOM

MOJIFOTOBKU
KOHCTPYKTOPCKHX
JIOKYMEHTOB B
JIEKTPOHHOM BUJIE;

ACATCIIbHOCTH,

XapaKTCPpU3YIOIUX OTallbl

3 TunoBblie KOHTPOJIBHBIC 3aITaHUA
I[J'ISI pcajin3anu BBIIICIICPCYHUCIICHHBIX 3aa4 O6y‘IeHI/I}I HCIOJIB3YOTCA TUIIOBBIC KOHTPOJILHBIC
3alaHU WA WHBIC MaTCpuralbl, H€06X0)II/IMI>IC JJIs1 OLI€HKH 3HaHHI>’I, YMGHI/II\/’I, HaBBIKOB U (I/I.]'H/I) OIIbITa

00pa3oBaTesIbHON MPOrPAMMBI, B CICIYIOIIEM COCTABE.

3.1 Bonnpocel Ha caMONOATOTOBKY
— HWudopmanmonnsie TtexHonorun (MT) B mnpodeccroHanbHON AEATENBHOCTH WHXKEHEpa-
npoektuposiuka POC

3.2 TecToBbIC 321aHUSA
1) K kxaxkoit nmpobieme 0THOCUTCS OTpe/ieIeHue OCHOBHBIX XapaKTEPUCTHK CUCTEMBI PH
HEKOTOPOU BRIOpaHHOM ((hUKCUPOBAHHOM) CTPYKTYpe? a) mpobiema cuHTe3a b) mpobiema ananuza 2) K
Kakoi mpo0iieMe OTHOCUTCS BBIOOD YKcCiIa YpOBHEH M MTOJCUCTEM (MepapXxusi CUCTeMBI)? a) mpobiiema
cuHTe3a b) mpobiiema ananuza 3) K kakoMmy BHTY TOJICUCTEM OTHOCSITCS TTOJICUCTEMBI TPACCUPOBKHU
COEJMHEHUH B MEUaTHBIX MJIaTax? a) 00CIy>KUBAIOLIME MOACUCTEMBI b) MPOEKTUPYIOIINE TOACUCTEMBI 4)
K kakoMy BUIY TIOIICUCTEM OTHOCATCS MOACHCTEMBI pa3pabOTKH U COMPOBOXKIEHHS TPOTPAMMHOTO
obecrnieuenuss CASE (Computer Aided Software Engineering)? a) o0ciayXHBaroIIue moCucTeEMBI b)
MPOEKTHPYIOIIHE mocucTeMbl 5) K kakoMy BHIy TOACUCTEM OTHOCSATCS TIOJCUCTEMBI H3TOTOBICHUS
KOHCTPYKTOPCKOH JTOKyMEHTAIIUU M CXEMOTEXHUYECKOro aHan3a? a) 00CITyKMBAIOLIUE TTOJICUCTEMBI b)
MPOEKTHPYIONIHE MocHcTeMBI 6) Kakyto MalmmHHYI0 TpaduKy CIIeAYeT UCTIONB30BaTh JJIs PEIICHHUS
3aJa4 MPOEKTUPOBAHUS KOHCTPYKIMU? a) MHTEPAKTHUBHYIO MAIIMHHYIO rpaduky b) makeTHyto o6paboTKy
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rpadudeckoit napopmanuu 7) Kakas rpadgudeckas cucrema JoKHA UCTIOIB30BATHCS JJ1s1 0(OPMIICHUS
TEXHUYECKOW JOKyMEeHTaluu? a) CelMaaIu3upoBaHHble TpaduuecKrue CUCTEMbI b) cucTeMbl 0011ero
HazHaueHus §) Kakas rpadudeckas cuctema J0KHA UCTIONB30BaThCs 11 0(hopMIIeHUs rpadudecKux
3aBucumocteit POC? a) cneunanu3upoBaHHble rpaguuecKue CUCTEMBI b) CUCTEMbI 001Iero Ha3HAYCHHUS
9) Kakue moaxoibl HEOOXOMMBI [T PEIICHUS 3a]]a4 TPACCUPOBKU COSAMHEHUN MEX]y dlIeMeHTaMu? a)
BHE/IPEHHE CYIIECTBYIOIIETO MPOrpaMMHOr0 obecreueHus b) mocTpoeHne MaTeMaTHYeCKuX Mojieneit ¢)
pa3paboTka cOOTBETCTBYIOIIMX MporpamMm d) paspadorka anroputMmoB 10) Kakue moaxomsl He0OX0MUMBI
JUISL pELIEHHUS 3a]a4d pa3MEILEHUs 3JIEMEHTOB JIEKTPUUECKOIM CXEMBI IIOCIIE TOT0, KaK 3a7ja4ya KOMIIOHOBKH
yKe perieHa? a) BHEIPEHHE CYIIECTBYIONIETO MPOrpaMMHOro obecrieueHus b) pa3paboTka airopuTMoB C)
MOCTPOEHUE MaTeMaTHuecKux Mojieneit d) pazpaboTka cooTBeTCTBYOIMX IporpamMm 11) B pesynsrare
MPOBEJICHUS HAyYHO-UCCIIE0BATEIbCKUX PabOT co3aaHa JOKYMEHTAIM ISl peleH sl 3aa4u
TpaccupoBKH. K Kakoil cucteMe OTHOCHUTCS NojlydeHHas AokymeHTanus? a) SCM-cucrema (ynpasieHue
1ernoykamMu noctaBok) b) PDM-cucrema (ynpasienne npoekTHbIMU AaHHBIMK) ¢) CAD-cuctema
(xoHCTpYKTOpCKOE npoektupoBanue) d) CAM-cucreMa (TeXHOJIOTHUECKas IOATOTOBKA MIPOU3BOJICTBA) €)
CAE-cucrema (¢yaknnonagpHOe ipoektupoBanue) 12) meem HaOop KOHCTPYKTOPCKON JOKYMEHTAIIMH
Ha npubop. Kakoe u3 onpenenennit noustus "nHpopmanus" Hauboee TOUHO COOTBETCTBYET
MMeEIoIIeics JokymeHTanuu? a) "uHdopmanus - CBeICHUsI, IepeaaBacMble OTHUMU JIIOJIbMU IPYTHM
JIFOJISIM YCTHBIM, TUCBMEHHBIM MU KaKUM-HUOYAb n1pyruM criocoboMm" (BCD) b) "undopmanus ects Bce
CBEJICHMS, SIBJISIONINECS 00bEKTOM XpaHEHus, epeaadyn u mpeodpasopanus” ¢) "uHdopmanus sBiIseTCs
OfHOU U3 (hyHIaMEHTATBHBIX CYITHOCTEH OKpYXKaromiero Hac Mupa" 4, "uHpopManus sBISETCS OTHUM U3
OCHOBHBIX YHHBEPCAJIbHBIX CBOMCTB MaTepuu'" d) "uHGOpMAaIHI €CTh OTpaXKeHUE peaabHoro mupa’ 13)
Kakue nepudepuiitapie ycTpoiicTBa HEOOXOAMMBI TSI TPOSKTUPOBAHUS OAHOCIONHBIX NIEYaTHBIX IJ1aT? a)
rpadudeckuii mporeccop b) rpapuueckas PC ¢) rpaduueckue ananrepsr 14) Kakne nepudepuiiabie
YCTPOUCTBA HEOOXOAMMBI [T TPOSKTHPOBAHUS KapKACHBIX TPEXMEPHBIX N300paskeHmii? a) rpadudeckas
PC b) rpaduueckue ananteps ¢) rpadpuueckuii mpoueccop 15) Kakoit Bug n300pakeHui HE0OXOMUM ISt
odopmiieHus yepTexkeii? a) BRICOKOKaueCTBEHHBIC YepHO-0eble 300pakeHUs b) 1BETHBIC WIIH
JIBYMEpPHBIE H300pakeHUs C) MPOEKIHS TPEXMEPHBIX N300pakeHUH C 3aKpallluBaHueM oBepxHocTel d)
MIPOEKINH PEATMCTUYHBIX TPEXMEPHBIX N300paskeHUI C yUETOM OTpa)KaTeIbHBIX XapaKTEPUCTHK
MOBEpXHOCTEH 00BEKTOB U (HOPMUPOBAHUEM CBETOTEHEH €) KapKacHbIE TPEXMEPHBIE MTPOCKIIHH
KOHCTPYKTOPCKHX YEPTEKEN 3CKU30B C yaJeHUeM U 0e3 yajaeHusl HeBUIUMBIX JIMHUH 16) Pemenue
Kakoii 3aiaun npoekrupoBanus POC norpedyercs Uit MOBBIIEHUS POIEHTA BHIXO/Ia TOIHBIX (T.€.
yMeHbIIeHue Opaka) mpudopoB? a) coznanue HOBBIX POC b) cymecTBeHHass MOIEPHU3ALUS C) YaCTHYHAS
MozepHu3zanus cyuiectsyromeit POC 17) Pemenue kaxoif 3anaun npoexkrupoBanus POC norpelyercs
MOCJIE BHECEHUS CYIIIECTBEHHBIX U3MEHEHUM B KOHCTPYKIIUIO Ipubopa? a) co3nanue HoBbix POC b)
CYILIECTBEHHAsI MOJICPHU3ALUS C) YaCTHUHAs MoziepHM3anus cymecTBytomeid POC d) Pemenue kaxoii
3agaun npoekrupoBanus POC nmorpebyercs mocie BHECEHUSI N3MEHEHUH B TEXHOJIOTHIO? €) YacTHYHAS
monepam3aus cymectpyomei POC f) coznanne HoBeix POC g) cymectBennas moaepuuzanus 18) Uto
MpEACTaBISIET cO00 cucTema aBToMmaTuzupoBanHoro npoekrtupoanus (CAIIP)? 1. cpeactso
aBTOMAaTH3allMK MPOEKTUPOBAHUS 2. CUCTEMA JAEATEIbHOCTH JIO/ICH M0 MPOEKTUPOBAHUIO 00BEKTOB 19)
BubpoycToituuBocTb - 370: @) 1. c10COOHOCTh KOHCTPYKLMU HOPMAJIbHO (PYHKIIMOHUPOBATh B YCIOBUSAX
BO3/1€UCTBHsI BUOpaLuu b) 2. cnocoOHOCTh KOHCTPYKIMM IPOTUBOICHCTBOBATh M YCTPAHATh BUOPALIUIO C)
3. cnocoOHOCTH YCTOMUNBO (DYHKIIMOHUPOBATh B YCIOBUSX NIEPEMEHHBIX KosieOanuii 20)
BubponpodHocTs - 310: a) 1. cMOCOOHOCTh KOHCTPYKILIUH BbIIEPKUBATh BUOpAIHio b) 2. cnocoOHOCTb
KOHCTPYKIIMA HOPMaJIbHO (DYHKIIMOHHUPOBATH MOCJE YCTPAHEHUs BUOpalMH ¢) 3. CIOCOOHOCTh
KOHCTPYKIIMY IPOTUBOCTOSTH pa3pylIaronieMy Bo3aeiicTeuio Budpammu 21) ['aapBaHOXUMHYECKUN METOA
MpUMEHsIeTCs UIs1: a) 1, oMydeHusl MepeXoJHBIX OTBEPCTUI B MIEUATHBIX IJ1aTax b) 2, monydeHus
METaJUIM3UPOBAHHBIX OTBEPCTUH B IEYATHBIX IUIATaX C) 3, MOJYyYEHUs] OTBEPCTUMN C 36HKOBKOH 22)
JIByCTOpOHHUE TIeUaTHbIE TIaThl PEKOMEH]IYeTCS UCIIONB30BaTh UIs: a) 1. CBEpXOBICTPOIEHCTBYIONINX
cucteM b) 2. co3maHus YaCTHYHOTO SKPAaHUPOBAHUS TMHUH C) 3, HOPMHUPOBAHUE TMHUH CBS3U BBICOKOTO
kadecTBa 23) KoOHCTpyKIIMM MeYaTaroT TUIaThl ONPEACIISIOTCS: a) 1, TEXHOIOTHEH ee N3roToBIeHus b) 2, ee
TOToJIOTHEH ¢) 3, TpaccupoBkoii 24) MexaHnu3M pabOThl MAarHUTOCTaTUYECKOTO AKpaHa: a) 1.
3aKJII0YAEeTCs B IIYHTUPOBAHUN CUIJIOBBIX JIMHHUNA CTAaTHUECKOTO MMOJIS b) 2. 3aKIII04aeTcsl B IIYHTHPOBAHUH
CUJIOBBIX JIMNHUM MAarHUTHOTO TOJIA €) 3. 3aKJII0YAETCs B IIYHTUPOBAHUH MAapa3uTHBIX CBsI3eh 25)
MHorocnoiHble eyaTHbIe ATkl PEKOMEHYeTCsl UCIIOIb30BaTh AJis: a) 1, ObICTPONEHCTBYIONIUX U
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CBEPXOBICTPONCHCTBYIONTUX YCTPOUCTB b) 2, OBICTPOAEHCTBYIOMNUX YCTPOUCTB C) 3, JIOKAIHA3AIUS
ANIEKTPOMArHUTHOTO Nojst 26) OlieHKa KOHCTPYKLMH annapaTypsl - 3T0: a) 1. 3HaYeHue napamerpa
KOHCTPYKIIMH, KOTOPBIA OTBEYACT TPEOOBAHUSAM TEXHUYECKOTO 3a1aHus b) 2. 1memnbiii Habop mapamMeTpos,
IIPU KOTOPOM JJOOBIBAIOTCS] ONTHMAJIBHBIC PEIICHHs ¢) 3, TOIyYeHHEe 3aJaHHOTO 3HaYE€HUs] ONTUMHU3ALUU
27) OcHOBHOE TpeOOBaHME K IKpaHy: a) 1. MakcMMaJIbHAs TONIIHUHA b) 2. MaKCUMaJIbHAS POBOIMMOCTD
¢) 3. makcumMaibHasg d3pdexTuBHOCTh 28) OTeuecTBeHHBIM cTanaaproM ['OCT P 53429-2009
MPEIYCMaTPUBACTCS  KJIACCOB TOYHOCTH (IJIOTHOCTH PUCYHKA) IMEYATHOM IIJIATHL. a) YeThIpe b) MmiITh
¢) mecth d) cemb 29) OAHOCTOPOHHKE MTEUATHBIE TUIATHI PEKOMEHIYETCS HCTIONIb30BaTh JIJIS: a)
(dhopMHpoBaHUE KAYECTBEHHBIX JIMHUN CBA3U b) (opMupoBaHHe JTMHUN CBS3H C)
cBepxObIcTpoaeiicTBytonux cucteM 30) [TaccuBHbIE KOMITOHEHTHI AJIs1 TOBEPXHOCTHOI'O MOHTaXa
M3TOTABIMBAIOTCS B IBYX MOIU(PUKAIIMAX: a) B BUJIC IUIUHAPA U B BUJIC YUIIA b) KOPITYCHBIEC U
OeCKOpIyCHBIE C) C aKCHAJIbHBIMU U paJvaibHbIMK BbiBoiaMu 3 1) IlpenenbHbIi pa3mep CTOPOHBI
MeYaTHOM 1IaThl goikeH ObITh He 6onee (TOCT P 53429-2009): a) 100 mm b) 350 MM ¢) 6osee 350 mm
32) PazpaboTka KpUTEpHEB KOHCTPYKIMH (HOPMUPYETCS U3: a) ITapaMeTPOB, IO KOTOPHIM BEAETCS OLIEHKA
KOHCTPYKIIMHU b) 3a/1a4 ONTUMM3AINH C) PEIIECHUS 3a7a4 TOCTH)KEHUSI MUHUMHU3allUU 3HAYeHUs
napameTpoB 33) TepmMuH «BepupHUKAIUI» 03HAYACT: a) MOCTPOCHUE TTOTHOW MOJIETH KOHCTPYKIIUHU b)
KOHCTPYKTOpPCKasi pean3alus CXeMbI ¢) ycTaHOBIeHHE paboTocmocooHocTH 34) Tomonornyeckoe
IIPOEKTHPOBAHNE PACCMATPUBAETCS KAK KOMIUIEKC BOIIPOCOB: @) CUHTE3 KOHCTPYKLIUHU - MHTEPAaKTUBHAS
ONTUMU3ALNSA - TOKYMEHTAIUA b) KOPPEKTUPOBKA PELICHUH - BepUpHUKAIUS - CEPTUPHUKAIMS C)
IIPOEKTHPOBAHUE - U3TOTOBIIEHUE - KOHTPOJIb 35) Tononornyeckoe NpoeKTHPOBaHNE BKIIIOYAET TPU
(bopMaTM30BaHHBIX B3aMMOCBS3aHHBIX 33/1a4H: a) pa3OUeHue - pa3MelleHHe - TPacCUpOBKa b) cxema -
KOMITOHOBKA - TPacCHPOBKa C) TEOPHS - KpUTepuH - 3aa1auu 36) Ha xakom stane npoekruposanus POC
HE0O0XOMMO pellleHre 3aa4l ONTUMHU3AIUH POBOAHBIX U MIEUYATHBIX COSAMHEHUN? a) (PYHKIIMOHAEHOE
MIPOEKTHPOBAaHUE b) CHCTEMOTEXHUYECKOE MMPOESKTUPOBAHHE C) TEXHOJIOTHUECKas TIOATOTOBKA
npon3BoaCcTBa d) KOHCTPYKTOpPCKOe mpoektupoBanue 37) Ha kakom stane npoekrupoBanusi POC
OCYIIECTBIISIETCS] BEIOOP 2JIEMEHTHOM 0a3bl U JIEKTPUUECKON CXEMBbI TPOCKTUPYEMOTO U3ACIH? a)
TEXHOJIOTHYECKas MOrOTOBKA MPOU3BOACTBA b) CHCTEMOTEXHHUYECKOE MMPOSKTUPOBAHHE C)
(byHKIIMOHATBHOE TTpOeKTHpOoBaHue d) KOHCTPYKTOpPCKOe mpoekTupoBanue 38) Ha xakoit craguu
OCYIIECTBIISIETCA pa3paboTka MaTeMaTHYeCKONH MOJIENHU IS YIIPABICHHUS TEXHOJIOTHUECKHM MPOLIECCOM
npu npoekTupoBanun POC? a) TEXHOIOTHS H3TOTOBJICHHS U HCIIBITAHUS CIIPOCKTUPOBAHHOTO OOBEKTA
(omBITHOTO OOpa3Ia WU MAPTHH ), BHECEHUS KOPPEKINH (ITPH HEOOXOIUMOCTH) b) pabouuii MpoeKT c)
HayYHO-HMCCIIEIOBaTeNbCKask padoTta d) TEXHUYECKHA IPOEKT €) TEXHUIECKOE 3a/I1aHue Ha TIPOCKTHPYEMBIii
00bekT 39) Ha xakoii ctaanu BeIIaETCS OKOHYATENbHASI KOHCTPYKTOPCKAs TOKYMEHTAIUs TIPU
npoekTrpoBanud POC? a) TeXHUYECKUI MPOEKT b) pabounii MPOEKT C) TEXHOJOTHSI N3TOTOBJICHUS
UCTIBITAaHUS CIIPOEKTHPOBAHHOIO 00BEKTa (OMBITHOrO 00pa3iia WK NapTHH), BHECEHUST KOPPEKLUH (IpU
HeoOxonuMocTH) d) TeXHUYECKOE 3a/laHre Ha TTPOCKTHUPYEMBI OOBEKT €) HaydHO-MCCIIeI0BaTEIbCKas
pabota 40) Ha xaxoii craguu ocylecTBIIseTCsl IOUCK aHAJIOroB Ipu npoekTupoBanuu POC? a)
TEXHUYECKOE 3a/1aHNEe Ha MPOEKTUPYEMBbI 00bEKT b) pabouuii NpoeKT ) TEXHUYECKU IpoeKT d)
TEXHOJIOTHsI U3TOTOBJICHUS M UCIIBITAHUS CIPOSKTUPOBAHHOTO 00BEKTa (OMBITHOTO 00pa3la Ui MapTuu),
BHECEHMsI KOpPEKLUH (MpU HEOOXOAUMOCTH) €) HayuyHO-HccienoBarenbsckas padora 41) Ha kakom arane
npoekTrpoBanus POC onpenensiorcs NpUHIMIIEL €e paboThl? a) GYHKIIMOHAIBHOE IPOEKTUpOBaHue b)
CUCTEMOTEXHUYECKOE MPOEKTHPOBAHUE C) TEXHOJIIOTUYECKask MOArOTOBKA MTPOU3BOACTBa d)
KOHCTPYKTOpPCKO€ IpoekTrpoBanue 42) Ha kakoii ctanuu npoexkrupoBanus POC HeoOxoanumo
MIPOBEJICHIE HAYYHO-UCCIIE0BATENbCKIX Pab0T? a) 3CKH3HOE MPOESKTUPOBAHKE b) MpeIBapUTEIbHOE
IIPOEKTHPOBAHUE C) TEXHUUECKOE NpoekThpoBaHue 43) Ha kakoit cranuu npoextuposBanus POC
co3/1aéTcsl HKCIIepUMEHTAIbHBIN 00pa3el] MPOSKTUPYEMOT0 U3/IeTHs? a) TEXHUYECKOe MPOeKTHpoBaHue b)
ACKHU3HOE MPOEKTHUPOBAHUE C) MPEBapUTENIbHOE NpoekTupoBanue 44) Ha kakoii craiuu MpoeKTUPOBAHUS
POC B03MOXHO MakcuMaIbHOE UCIIOJIB30BaHKUE KOMITbIOTEpa? a) MpeBapUTENbHOE IPOSKTHPOBAHHE b)
ACKU3HOE MPOSKTUPOBAHUE C) TEXHUYECKOE MPOoeKTHpoBaHue 45) PazpaboTaHa TOKyMeHTAIUs ISt
MPOEKTUPOBAHUS TEXHOIOTHUYeCKoro MapuipyTa. K kakoi cucteme OTHOCUTCS TOTy4eHHAas
nokymeHnTanua? a) PDM-cuctema (ynpasieHne npoeKTHbIME JaHHbIME) b) SCM-cuctema (yrpasieHue
nenoykamu nocraBok) ¢) CAE-cuctema (pynkimonansHoe npoektupoBanue) d) CAD-cuctema
(koHCTpYKTOpCKOE npoekTupoBanue) €) CAM-cuctema (TeXHOIOrnueckas moAroToBKa Mporu3BO/ICTBA)
46) Pemaercs 3ajaua KOMIIOHOBKH AJIEKTPUYECKOM cXeMbl. [Ipr 7TOM KOMIIOHOBKA OCYIIECTBISIETCS
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"cHU3Y-BBEpX", T. €. MPOU3BOJUTCS OOBEIUHEHUE IIEMEHTOB KaKIOTO CJICAYIOIIETO YPOBHS U3
3IIeMEHTOB OoJiee HU3Koro ypoBHsi. Kakoilt MeTon HeoOXoaum sl TaKOro mepexofa? a) arperupoBaHue b)
a0CTpaKIUs C) TEKOMITO3UIHS 47) DINeKTPOMarHuTHas COBMECTUMOCTD - 3TO: a) CHOCOOHOCTH
anmaparypbl He CO3/1aBaTh He JOIyCTUMBIX ITIOMEX JPYTrUM YCTPOUCTBAM b) CHOCOOHOCTH amnmaparypbl
YBCIWYNBATb YyBCTBUTCIBbHOCTD ITPU BOS}IGfICTBI/IH Pa3iIUYHBIX oJIEN CIIOCOOHOCTH armnaparypbl
(GYHKIIMOHUPOBATH COTTACHO TpeOoBaHMsIM TY OTHOBPEMEHHO C APYTUMHU YCTPOUCTBAMU B pealibHOM
AJIEKTPOMAarHUTHON OOCTaHOBKE.

3.3 Tembl OIPOCOB HA 3AHATHAX
— HWudopmanmonnsie Ttexnonorun (MT) B mnpodeccrnoHanbHONH AEATENBHOCTH WH)KEHEpa-
npoektuposirka POC

3.4 Tempbl 10KJI210B

— HWnudopmanmonnsie Ttexnomoruun (MT) B mnpodeccrnoHaNbHONW ACSITEIBHOCTH WHKEHEpa-
npoektuposiuka POC.

— Opraunuzanus npoexkruposanus POC ¢ nomoursio UT

— CucremHblii noaxon K npoektupoBaHuto POC ¢ wucnonb3oBaHHEeM HHPOPMALMOHHBIX
TEXHOJIOTUH

— Hudopmarnmonnsie CALS—texnonoruu noxaepxku POC Ha Beex aTanmax )KU3HEHHOTO ITHKIIA

— Craauu pa3pabOTKH KOHCTPYKTOPCKOM TOKYMEHTAIIMU MTPH MPOSKTUPOBAaHUHU ¢ TTomotbio UT

— KomMrnekcHble nHTENeKTyanbHble (MHTerpupoBanHbie) CAITP

— IlepcniekTuBbI pa3BUTHS ABTOMATU3UPOBAHHOTO POEKTUPOBAHUS

— CpaBHUTENBHBI 0030p OCHOBHBIX XapaKTEPUCTUK PA3JIMYHBIX THUIIOB COBPEMEHHBIX
TEXHUYECKUX CPEICTB
CAIIP TennoBbIX U JEKTPOMATHUTHBIX pacUuETOB
Bo3moxHoCcTH 11 0cobeHHOCTH HHTepdericoB paznuyabix CAIIP

— OcobeHHOCTH MPOEKTUPOBAHUS TEYAaTHBIX y3JI0B ¢ omolso UT

— MHWundopmanmonnsie TtexHonoruu (MT) B mnpodeccuoHanbHOM NeATEIbHOCTH HHXKEHEpa-
npoekruposiuka POC.

— Opranunzanus npoexkruposanus POC ¢ nmomompro UT

— CucreMHbIii moaxon K mnpoekrupoBaHuto POC ¢ wucnonb3oBaHHeM HMH(POPMAITMOHHBIX
TEXHOJIOTUU

— MHudopmarmmonnsie CALS—texnonoruu nonaepxxku POC Ha Bcex 3Tamax >KU3HEHHOTO IHKIIA

— Cranuu pa3paO0TKHU KOHCTPYKTOPCKOM IOKyMEHTALMHU PU IPOEKTUPOBAaHUHU ¢ nomouibio UT

— KommekcHbie nHTEINEKTYalbHbIe (MHTeTpUpoBaHHbIe) CAIIP

— IlepcriekTuBbI pa3BUTHS ABTOMATU3UPOBAHHOTO POEKTUPOBAHUS

— CpaBHUTENBHBI 0030p OCHOBHBIX XapaKTEPUCTHUK PA3JIUYHBIX THUIIOB COBPEMEHHBIX
TEXHUYECKHUX CPEICTB

— CAIIP TenoBbIX U 3IEKTPOMArHUTHBIX pacu€ToOB

— Bo3moxxHoctu u ocodeHHOCTH HHTEpdeiicoB pasnuanbix CAIIP

— OcobeHHOCTH MPOEKTUPOBAHUS IIEYATHBIX y3JI0B ¢ omousio UT

3.5 DKk3amMeHaUMOHHBbIE BONPOCHI

ABTomaru3upoBaHHOE npoektupoBanue (All), kak TEXHOIOTUS TPOESKTHO-KOHCTPYKTOPCKOM
nestenbHocTH. Llenu ATl Onpenenenune nonstus CAIIP. Knaccuduxauus CAIIP. 3agaun, penraemslie Ha
ocHoBe kiaccudurauu. Knaccuduxarnmonnsie npusnaku u rpymnmbl CAIIP. O0mas xapaktepucTrka
Mpoliecca aBTOMAaTU3UPOBAHHOTO TPOeKTHpoBaHus. CTpyKTypa mpoliecca aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS, €r0 MPUHIUITNAIbHBIE CBOWCTBA - HEPAPXUUYHOCTh, UTEPALIHOHHOCTD,
anbpTepHATUBHOCTH. DyHKIMOHANBHBIE cocTaBisromue CAIIP - mpoekTupyromue u 00CTyKUBAIOIINE
noncuctembl. Bunbl obecriedenust CAIIP. ['opuzonTansHbie U BepTUKaIbHBIE cucTeMHbIe cBsizu B CATIP.
CucTeMHBIH NOAX0/ K aBTOMATU3AIMH [TPOEKTHO-KOHCTPYKTOPCKUX padoT. Cesizb CAIIP ¢ cuctemamu
aBTOMaTu3aIuu Apyrux BuaoB. MHTerpupoBannsie (komruiekcHbie) CAITP. ACHU, CAIIP uznenuii,
ACTIIIIL, ACY TII, ACKHO. Ux xapaxrepuctuku. CAIIP u ux mecto cpeau Apyrux CUCTEM.
PasnoBugnocTi CAIIP. Buasr o6ecneuenuss CAIIP. [Tpumepsr CAIIP. CAE/CAD/CAM - cuctemsl.
OyHKIMH U XapaKTEPUCTHKH. DJIeKTpoHHas (0e30ymaxHas ) popma BBEACHUS KOHCTPYKTOPCKO-
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TexHomornueckon gokymentanun. CALS — texHonorun nHGOpMaIMOHHON TOAACPKKH KU3HEHHOTO
nukia m3aenuit POC. Texauueckoe obecnieuenue CAIIP. Ananus Tpe6oBaHUN K KOMIUIEKCY TEXHHYECKUX
cpencts (KTC). Crpykrypa Texaudeckoro ooecrieduenusi CAIIP. Texanueckue cpeacrBa. MammHHbIE
HOCHUTENU MHPOPMAIIIH, BUbI KAHATIOB CBSI3U, CPEICTBA BEIUMCIUTEILHOU TeXHUKH. [IOHSITHS KIIMEHT-
cepBepa, ¢ailn-cepBepa, ceppepa 0a3 JaHHBIX, CEpBEpa MPUIOKEHHUI, KOMMYTAIIHOHHOTO CepBepa,
cnenranu3upoBaHHoro cepeepa. CrnenuanuzupoBannbie KTC CATIIP - aproMaTu3upoBaHHbIe paboune
Mecta. Kommbrorepubie cetu B CAIIP. O6ecnieuenus 6e30macHOCTH HHPOPMAITMOHHBIX TEXHOIOTHI
npoextuposanus POC. YerpolicTBa BeiBoAa TekcToBOM fokyMmeHTauuu B CAIIP - neuararomue
ycrpotictsa (ITY). YerpoiicTBa BeiBona rpadguueckoit undopmanuu B CAIIP - rpadonoctpontenu u
KoopauHaTorpadbl BEKTOPHOTO THITA. YCTPOCTBa BhiBoAa rpadudeckoit napopmarmu B CAIIP -
rpadomOCTPOUTENH B KOOpAUHATOrpadbl paCTPOBOTO TUIA. YCTPOHCTBA BBOAA TpadudecKOi
unpopmanuu B CAIIP - xonupoBumku rpaduyeckoit undopmarmu. Knaccudpukanus. Iorpedburensckue
XapakTepucTuku. YcrpoiictBa 3D-npororunuposanus (3D-mpuntepsl) B CAIIP POC. dynkuronanbHas
cxema CAIIP Ha ypoBHE porpaMMHOro, HH(HOPMAIIMOHHOTO U JIMHTBHCTHYECKOro obecniedenusi. Cocran
nporpammuoro obecrieueHust CAITP. CoctaB nHGOPMAIIMOHHOTO U JIMHTBUCTHYECKOTO 00ecTieueHus
CAIIP. Tunossle npoueccs! npoektupoBanus B CAIIP moaroroBUTensHOro, OCHOBHOTO U
3aKoYrTeNIbHOTO ATanoB. CoctaB u cTpykTypa cucteM PCAD u Altium Designer. Opranmuzanus
OTIepaIIMOHHOM cpeibl B rpadudeckux penakropax cucreM PCAD u Altium Designer. Aaroputm paboThl
¢ CAIIP cxemorexauka POC. Anroputm pabotsl ¢ CAIIP xorctpykTopa POC. Anroputm paboTsl ¢
CAIIP texnonora POC. @opmar s3b1ka TEKCTOBOTO OIMCAHUS 3IEKTpUUeCcKoi cxeMbl B cucteMax PCAD
u Altium Designer. Ctpykrypa 6ubanoreunoro onucanust Y1'O xommonenTta B cucremax PCAD u Altium
Designer. Ctpykrypa 6ubnuoreunoro onucanust KTO kommonenTa B cucremax PCAD u Altium Designer.
Pa6ora ¢ 6ubnuoreunsiMu komnonentamu B cuctemax PCAD u Altium Designer. OOmiue cBenenus,
nopsiIoK padotel. CTpyKTypa onucanus KOHCTpykTuBa B cuctemMax PCAD u Altium Designer.
ABToMarnueckas npoueaypa pazmenienus B cucremax PCAD u Altium Designer. ITpouenypst
pa3sMeNICHHsI U YITYYIIIeHUs pa3MelnieHnuss KoMmoHeHToB Ha [1I1. PydHas u mHTepakTUBHAS TPacCHPOBKA
coenuHenuii B cucreMax PCAD u Altium Designer. ABTomaruueckas mpoueaypa TpacCUpOBKH B
cucremax PCAD u Altium Designer.

3.6 TeMbl KOHTPOJIBbHBIX PadoOT

KonTpoabHasi padora Nel. Bemmonnenue yeprexei komrnoneHToB POC Pa3paboTka 35ieMeHTHON
6a3er 1. B cpene Altium Designer pazpaborars YI'O u TONOIOrHYECKOE TOCAT0YHOE MECTO JIJIst
konneHcaropa K73-17 2.2mMk® 63B (5%) 0X0.461.104 TY. Bxiatouuts pa3paboTKy B cOCTaB OUOINOTEKU
«YuebHas Oubnanorexay. 2. B cpene Altium Designer pa3paborars 4 cexuuu YI'O u Tononoruueckoe
nocaaounoe Mecto st Mukpocxembl KS111TY2 6K0.348.149 TY. Bxirounts pa3paboTKy B COCTaB
oubmmorexu «YueOHas o6ubmmorekay. 3. B cpene Altium Designer pazpadorars YI'O u Tononorudeckoe
nmocajiounoe Mecto it nHaykTuBHocTH EC24-150K (www.platan.ru/pdf/ec148.pdf). BkirounTs
pa3paboTKy B coctaB bubnmoreku «YuebHas 6ubmmorekay. 4. B cpene Altium Designer pa3pabotars
YT'O u Tononoruyeckoe mocaaounoe Mmecto s pesucrtopa C2-33 0.125Bt 1% QC400101.SU0005-89.
BxiounTs pa3zpaboTky B coctaB Oubnmnorexkn «YdeOnas oudmuorekay. 5. B cpene Altium Designer
paspaborarb YI'O u Tononoruyeckoe mocagounoe mecto st auoga MBRS120T3
(www.onsemi.com/pub/Collateral/MBRS120T3-D.pdf). BkitounTts pa3paboTky B cOCTaB OMOIHOTEKH
«Yuebnas oubnmuorekay. 6. B cpene Altium Designer pazpaborars YI'O u Tononorudeckoe nocajgoqHoe
Mecto it kineMMHHuKa X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bxirouuts
pa3paboTKy B cocTaB 6ubnuoreku «YuebHas 6udnmuorekay. 7. B cpene Altium Designer pa3paboTarb
YT'O 1 Tononornyeckoe mocagoqHOe MECTO IS INTHIpeBOro pazbéma PLS-02
(www.platan.ru/pdf/ec278.pdf). Bkmtounts pa3paboTKy B cocTaB OMOINOTEKN «YuyeOHas oubmuorekay. 8.
B cpene Altium Designer paspadorars YI'O u Tononmoruueckoe mocagoqyHoe MecTo i pa3béMa MUTaHUS
PWL-02M (www.platan.ru/pdf/ec275.pdf). Bxitounts pa3paboTky B cocTaB OMOIMOTEKH «YuyeOHas
oubnuoteka». 9. B cpene Altium Designer pazpaborats YI'O u TOmonornyeckoe mocajaoqHoe MeCTo IS
uun-pesucropa RC 0805 103 J (www.eximer.net/products/electron/passive_element/rezistors/chip/
import/import 1584.html?Page=1). BkmtounTts pa3paboTky B cocTaB OMOIMOTEKH «YueOHast
o6ubnmoreka». 10. B cpene SolidWorks pa3pabotars TpéxmepHyto Mmonenb konaeHcaropa K73-17 2.2mMkd
63B (5%) 0XX0.461.104 TY. Pazpabotky noakirounts kak PCB3D monens k coorBeTcTByromemy YI'O.
11. B cpene SolidWorks pa3pabotars Tpéxmepnyto Mmonenb MukpocxeMbl K133JIA6 6K0.348.086-01 TV.
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Pazpabotky moakmounts kak PCB3D monens k coorBerctBytomemy YI'O. 12. B cpene SolidWorks
pa3zpaborarb TpéxmepHyro Monenb nHAyKTHBHOCTH EC24-150K (Www.platan.ru/pdf/ec148.pdf).
Pazpabotky noakmounts kak PCB3D monens k coorBerctBytonemy YI'O. 13. B cpene SolidWorks
pazpaborarb TpéxmepHyto Mozaens quoga MBRS120T3 (www.onsemi.com/pub/Collateral/MBRS120T3-
D.pdf). Pazpabotky noakimtounts kak PCB3D mozens k coorBercTBytomemy YI'O. 14. B cpene
SolidWorks pa3pabotats TpéxmepHyto Moaenb pa3béma nutanus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Paspabdotky nonxmrounts kak PCB3D momens kK COOTBETCTBYIOIIEMY
YT'O. 15. B cpene SolidWorks pazpaborats TpéxmepHyto Mozens unn-pesucropa RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/import/import_1584.html?Page=1).
Pazpabotky nogkimrounts kak PCB3D mozens k coorBeTcTByomemy YI'O.

KonTpoabHas padora Ne2. ObecrnieueHne kauecTna, Haa&KHOCTH 1 ontuMuzarus POC 1.
«lopsyast CBA3bY» MEXKAY OTIEIbHBIMU YaCTIMU MPOEKTA. 3arpy3UTh MPOEKT, BXOASIINN B KOMILIEKT
npumepoB Altium Designer: X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet
Nanoboard Add-On\. OTkpbITh 1Ba TOKYMEHTa, BXOsIIKE B poekT: - phy.schdoc — snekTpudeckast
cxema; - phy.pcbdoc — neuarnas miara. a) Haiitu B a1ekTpudeckoii cxeme konaeHcarop C5 (Edit/Find
Text). Mcnonp3yst moouepénHo Tpr KOMaH bl EPEKPECTHBIX CChUIOK (koMaHab! Tools/Select PCB
Components; Tools/Cross Select Mode; Tools/Cross Probe), o6HapyuTh TpeMst pa3HBIMH CIIOCOOaMU
MECTOIONIOKEHUE KoHAeHcaropa C5 Ha nedatHol tuiare. 0) Haiitu Ha neuatHol muiate koHaeHcarop C4
(manens PCB). Hcnonb3ys moouep&aHo 1Be KOMaHIbl IEPEKPECTHBIX CChUTOK (KoMaH bl Tools/Cross
Select Mode; Tools/Cross Probe), Bknaaka ECO Generation. Beikmounts oo Push Component
Designator Changes to Annotation File. O6parnas cunxponusaius. Komanga Design/Update Schematic.
Knomnka Execute Changes. YoeauTbcs, 4To Ha JJIEKTPHUYECKON cXeMe TTO3UIMOHHOE 0003HAYCHNE
Mukpocxembl Ul namenumnocs Ha DD1. 2. CuaxpoHu3aius mIeKTPUYECKOM CXEMbI U TIE€YaTHOM TIaThI.
CxonrpoBath B cBOIO pabouyro manky mpoekT X:\Program Files\Altium Designer 6\Examples\References
Designs\Ethernet Nanoboard Add-On\. KonupoBanwe Tpebyercs, 4ToOBI CIIydailHO HE MOBPEIANTH
ucxopanble (aibl. 3arpy3uts npoekT PHY.PrjPCB. OTKpbITh 1Ba TOKyMEHTA, BXOJSIINE B IPOCKT: -
phy.schdoc — snekrpuueckast cxema; - phy.pcbdoc — neuarHas riara. a) npsMasi ciaxpoHnu3aius. Ha
AIIEKTPUYECKOIN CXeMe HaWTH M ynajduTh KoHaeHcaTop C3. YCTaHOBHUTH MOPSIIOK CIICIOBAHUS
HO3UIIMOHHBIX 0003HaueHuit IPU «cBepxy BHU3, ciieBa HampaBo». Komanna Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyIuTeIbHO pacCTaBUTh MO3UIIMOHHBIE 0003HAYCHUS 110
HoBoMy npaBmity. Komanna Tools/Force All Schematic. [Ipsamas cunxponuzanus. Komanna
Design/Update PCB. Knonka Execute Changes. YoemuThCsi, 9TO Ha TICUATHOH TUIATE MPOW3OILITH
M3MEeHeHus: ynanéH konaeHcarop C3; mo-HOBOMY pacCTaBlI€HbI MO3UIIMOHHBIE 0003HAYCHHUSI.
[Mukmuaeckoe npumenenne komauabl Edit/Undo; Edit/Redo. 6) oOparnas cuaxponu3anus. Ha medaTHon
riate HaiiTu Mukpocxemy Ul. IIpucBouTs MUKpOCXeMe HOBOE NO3ULIMOHHOE 0003HaueHue DDI.
COpocuTh OMIIUI0 BHECEHHS U3MEHEHHI uepe3 Annotation-daiin. Komanma Pro-ject/Project Options.
Bxknanka ECO Generation. BeikimounTs omniro Push Component Designator Changes to Annotation File.
O6parnas cuaxponm3anusa. Komanmna Design/Update Schematic. Knonka Execute Changes. Yoenutbcs,
YTO Ha 3JIEKTPUUECKON cXeMe MO3UIMOHHOe 0003HaueHne MukpocxeMsl Ul uzmenunocs Ha DDI. 3.
Hasnadenue nocagouHbix Mect 3eMeHTaM. CKOITUPOBaTh B CBOIO pabouyro manky npoekt X:\Program
Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. KonupoBanue tpebyercs,
4TOOBI CIIydaliHO HE MOBPEIUTH UCXO/HbIe (ailnbl. 3arpy3uth npoekt PCB_VideoMux.PrjPCB. OTkpbITh
TpH JTIOKYMEHTa, Bxozsue B npoekT: - PCB_DecoderA.schdoc — snekrpudeckas cxema kaHana A; -
PCB_DecoderA.schdoc — sanekrprueckas cxema kanana B; - VideoMuxBoard.pcbdoc — nmeuarnas mara.
TpeOyeTcst 3aMeHUTH TomoNoruueckoe nocanodnoe mecro QC49/SMD uist IByX KBapIeBBIX PE30HATOPOB
X1 n X2 na tononoruyeckoe nocagounoe mecto MCCTD. Kgapuessie pe3onaropsl X1 n X2 Haxoaarcs
B DJICKTPUYECKHUX CXeMax KaHaja A u kaHana B, coorBeTrcTBeHHO. Tomonornueckue mocagouHbie MecTa
HaxO/ATCs B MONKIIOUEHHOH K npoekTy ondimotexke PCB Footprints.PcbLib. B penakrope meuaTHbix
IUIaT ynajauTh Bce nmeyarHele npoBoaauku. Komanma Tools/Un-Route/All. Yoanute Bce mOIUTOHBI
(axpannbIe cion). Komanma Tools/Polygon Pours/Shelve 86 Polygons. Halitu u BeIaeuTh
TOIIOJIOTMUYECKOE IT0CaJ0YHOE MECTO KBapleBoro pe3onaropa X1. lllenrqok npaBoii kiiaBuiei Mplu,
BbIOOp myHkTa Find Similar Objects. B auanoroBom okue B ctpoke Footprint Beiopats Same. Knomnka
Apply. Yoenutscs B npaBuibHOCTH BbIOOpa. Knonka OK. B manenu PCB Inspector B crpoke Footprint
«BpPYUYHYIO» HamMcaTh Ha3BaHKHE HOBOTO TOMONIOTUYeckoro nocaaounoro mecta MCCTD, nmocie yero
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HaxaTh Ha Enter. 3akpbiTh manens. CHATh Beiaenenue. C momomnibio koMan bl Tools/Cross Select Mode
IPOBEPUTH B3aMHOE COOTBETCTBHE KBAapLIEBbIX PE30HATOPOB Ha cxeMe U Ha miare. 4. [Ipocmotp u
OOHOBJIEHHUE CBSI3€H MEXK/y JEMEHTaMU CXEMbI U Me4aTHO! 1aTel. CKOMMPOBATh B CBOIO pabouyro
nanky npoekt X:\Program Files\Altium Designer 6\Examples\Signal Integrity\Differential Pair\.
Konuposanue TpeOyetcs, 4ToObI cliydyaliHO HE MOBPEIUTH UCXO/IHbIE (Pailsibl. 3arpy3uTh MPOEKT
DifferentialPair.PrjPCB. OtkpsbITh Ba JOKyMeHTa, BXoasmue B poekt: - DifferentialPair.schdoc —
anekTpuyeckas cxema, - DifferentialPair.pcbdoc — neuarnas miara. TpeOyeTcst 3aMEHUTH JIBa pE3HCTOPa
R3 u R7 na aBa kongencaropa émkocthio 100 nd. YenosHsle rpaduyeckue 0603HaueHHUsI KOHIEHCATOPOB
Y WX TOMOJIOTHYECKHUE TTOCAIOYHbIE MECTa HAXOISITCS B CTaHAapTHOM Onbaunoreke Miscellaneous
Devices.IntLib. B penakrope cxem HaiiTu 1 ynanuth aBa pesuctopa R3 u R7. B nanenu Libraries
noakounts 6ubmuorexy X:\Altium Designer\Library\Miscellancous Devices.IntLib. B ykazannoi
O6ubimoreke HaliTH koHAeHcaTop Cap Semi U pa3MECTUTH J1Ba SK3EMILISpa Ha MECTE OBIBIIMX
pe3ucTopoB. Ykazarh no3uninoHHbie o0o3HadeHus C1 u C2. IlogcoennHUTh KOHTAKThI KOHJIEHCATOPOB K
JIBYM TOPU30HTAJIBHBIM POBOAHUKAM. B penakTope nevaTHbIX IJIaT HAMTH U yIaTUTh TOMOJIOTHUECKUE
nocaounbie Mecta pe3nuctopoB R3 u R7. C momomipio komanael Place/Component HaliTh B OMOIHOTEKE
Miscellaneous Devices.IntLib Tomonorudeckoe mocamgoanoe mecto C1206 mist koHIEHCaTOpa. YKas3arhb
no3uimonHoe obo3Hauenue C1. PazMecTuTs 1Ba SK3eMILIsIpa TOMOIOTHYECKOTO MOCaJ0YHOI0 MecTa
KOHJIEHCATOpa COTIACHO PUCYHKA, MpuBeAEHHOTO HIbKe. C moMotibio koMan bl Project/Component Links
BBIMIOJTHUTH B3aUMOCBsI3b YI'O 1 mocaqouHbix MecT. BoIAenuTh B JIEBOM U CPETHEM CITUCKE TTO3UIIMOHHBIE
o6o3navyenus: C1 1 HaXkaTh Ha KHOTIKY > /ISl TIEPEMEILICHHS B TIPABbIi CIUCOK. AHAJIOTUYHO
CrpynmupoBaTh No3ulnoHHbIe 0003HaYeHus C2. Knonka Perform Update. B penakrope cxem BBITIOTHUTH
npsMyro cuaxponunzanuio Design/Update. B nuanoroBom okHe Hakath Ha KHOTIKY Execute Changes.
Ecnu B penakrope neyaTHbIX AT HO-MIPEKHEMY OCTAJIOCh 3€JIEHOE BBIJIEICHHE, TO CIEAYET pa3BepHYTh
Ha 18001 Tomonmornyeckre nocaaounbie Mecra kouaeHcaropoB. C momombsto koman el Tools/Cross Select
Mode npoBepHUTh B3aIMHOE COOTBETCTBUE KOHACHCATOPOB HA CXEME U Ha Iare. 5. JIeMeHThI
kommyTanun. B cpene SolidWorks pa3paborats ceMecTBO TPEXMEPHBIX MOJIEICH KOMMYTAI[HOHHBIX
nenectkoB (I'OCT 16840-78). CemeicTBO J€MECTKOB BHINOJHUTH KaK KOH(QUTYPUPYEMYIO AETalb
SolidWorks ¢ ncnionp3oBaHreM TabIHIIBI TapaMeTpoB. BHeNTHNI BU JIeTIecTKa M OTPEIEIISOIINE
reOMETPUUYECKHE Pa3Mephl MPEeACTaBIeHbI Ha pucyHke. Pazpaborky nmonkmounts kak PCB3D monens k
cootBeTcTBYIOEMY YI'O. 6. OCOOEHHOCTH TOMOJIOTHUECKUX MPOEKTOB C UCIIOIb30BaHUEM
MHOTOBBIBOZIHBIX TuTaHapHbIX DPU. [Ins cipaBku. Fanout (paHayT) — KOpOTKHii OTPE30K MPOBOTHUKA C
MIEPEXOHBIM OTBEPCTHEM Ha KOHIIE, PETHA3HAYCHHBIN /IS YIIPOIICHUS! aBTOMAaTHYECKON TPACCHPOBKH
KOMITOHEHTOB C IJIAaHAPHBIMU BBIBOJIaMU. AHAJIOTHMYEH TEPMUHY stringer (cTpuHrep). OOBIYHO IporpaMma
aBTOMAaTHYECKON TPACCHPOBKH CAMOCTOSTEIBHO TeHEPUPYET CTPHHTEPHI ISl BCEX TUIAHAPHBIX
KOHTAKTHBIX IUIOIIAJ0K Ha HAaYaJIbHBIX ATANaX TPACCUPOBKH, a MTOCIIE €€ 3aBEPILEHUs ylaseT JUIIHUE
nepexonHbie oTBepcTHsi. CKOMMpoBaTh B CBOIO pabouyro manky npoekt X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. KomupoBanue tpedyeTcst, 4To0BI CIy4aifHO HE TIOBPEAUTH UCXOIHBIC
¢aitner. 3arpy3uts npoekt PCB Auto-Routing. PrjPCB. OTKpbBITh JOKYMEHT, BXOASIIUI B TPOEKT
BOARD 3.PcbDoc. 3ameTnm, 4To Ha Me4aTHOM IJ1aTe BCE MUKPOCXEMBI C IUTAHAPHBIMU BBIBOJIAMH.
TpeOyeTcst co31aTh CTPHHTEPHI B PYyYHOM M B aBTOMAaTHYECKOM PEXHMME, a 3aTE€M IPOBECTH TPACCHPOBKY
nevaTHo riatel. HaliTu U BBLACTUTH MUKPOCXEMY C MO3ULIMOHHBIM 0003HaueHneM U4. [lendok npaBoit
KJIaBUIIEH MBIIIK U BbIOOp B KOHTEKCTHOM MeHIo Component Actions/Fanout Component. B auanorosom
okHe Fanout Options octaBuTh Bce oniuu 6e3 u3mMenenus. VccnenoBars nonyueHHbId pesynbsrar. C
noMonibio komanabl Design/Rules n3MeHnTh paBuiia MPOEKTUPOBAHUS B OTHOILICHUH T€HEpaIiu
cTpuHrepoB. B nepese npoextupoBaHus ciaeBa BeIOpaTh Routing, 3atem Fanout Control, 3atem

Fanout Default. B mpaBoii yactu quanoroBoro okHa B rpymie Fanout Options U3MEHUTh HACTPOUKH :
Fanout Style = Inline Rows; Fanout Direction = In Only. Knomnika Apply, 3atem knonka OK. Haiitu u
BBIIETTUTh MUKPOCXEMY C MO3UIIMOHHBIM 0003HaueHueM U10. Y3 KOHTEeKCTHOTO MEHIO IPUMEHUTD
xomanay Component Actions/Fanout Component. McciaenoBaTs MoaydeHHBIH pe3ylnbTaT, CPaBHUTH C
npenpiaymeid Mukpocxemoid. CHOBa U3MEHHUTD MIPAaBHIIAa IPOSKTUPOBAHUS B OTHOILIEHUHU T€HEpaIU
crpunrepos. B rpynme Fanout Options ycranoButs: - Fanout Style = Staggered Rows; - Fanout Direction
= Out Only. HaiiTu u BBIIEIUTh MUKPOCXEMY C TO3UIIMOHHBIM 0003HaueHueM U94. 13 KOHTEKCTHOTO
MeHI0 puMeHHTh koMaHy Component Actions/Fanout Component. MccienoBaTh MoTydeHHbII
PE3YNbTaT, CPAaBHUTH C MPEABIAYIIMMHA MUKPOCXeMaMU. AHAIOTUYHO MOXKHO UCCIIEIOBATh APYTHE
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KOMOUMHAIMK HacTpoek B rpymnne Fanout Options u ux pe3ylnbTaTUBHOCTh B OTHOLIEHUH I€HEPALUN
CTPUHIEPOB. YCTAaHOBUTD NIEPBOHAYANILHBIE HACTPOMKHU T€HEpaIlK CTPUHIEepoB B rpyme Fanout Options:
Fanout Style = Auto; Fanout Direction = Alternating In and Out; Direction From Pad = Away From
Center; Via Placement Mode = Centered Between Pads. C nomorpto komanas! Auto Route/Fanout/All
BBITIOJIHUTH aBTOMATUYCCKYIO I'€CHEPALIUIO CTPUHICPOB AJI BCCX OCTABIIMNXCA MUKPOCXCM. C IIOMOIIIBIO
koMaHeI Auto Route/All BBIMOMHUTE aBTOMaTHUECKYIO TPACCUPOBKY MEYATHOM TIIaTHI (TIpoliece
JUTATEITLHBIN, 3aHUMAET HECKOJIBKO MUHYT). YOSIUTHCS, YTO MOCIIE 3aBEPIICHUST aBTOMAaTHYECKOM
TPacCUPOBKU HEKOTOPBIE CTPUHTEpHI Hcuesnu. 7. Pa3spaboTka nepequux naneneir POC. B cpene
SolidWorks BeimonHuTE IEpenHo0 nanens POC, npencraBieHHy0 HUXKE B TPEX MpoeKiuii. Matepuat
nepeaHei maHenu — aJlOMUHUEBBIN crutaB AMil. dusnueckue napamMmeTphl 3TOro CIUIaBa BHECTH B
penakrop matepuaioB SolidWorks, a 3aTem Ha3HAYUTH A1 pa3padbaTeiBaeMon AeTaan. MapKupoBaTh
Hagmucu kpackoit UM, uépusiii TY 29-02-859-78, mpudtom 5 — Ip. 3 TOCT 26.020 — 80. Criocod
HaHeceHus Haanucel B cpene SolidWorks paspaborars camocTosSTENBHO.

3.7 Temsl 1200paTOPHBIX PadoT

— Brmonnaenne yeprexeii komnoHeHToB POC B Solid Works (koHTponbHOE 3a1aHNE)

— Cocrapnenue Texuuueckoro 3ananus (T3) Ha aBTOMaTH3MPOBAHHOE MPOEKTHUPOBAHUE OJIOKa
POC

— KommoHoBka u pa3zpabotka ob1iero Buaa KoHCTpyKiuu POC

— TlpoexrupoBanue nuueBoit nanenu POC B SolidWorks

— IlpoextupoBanue Hecyuien koncTpykiuu POC B SolidWorks

— 3HAKOMCTBO C CUCTEMOM aBTOMAaTU3MPOBAHHOT'O MTPOEKTUPOBAHUS MEYaTHBIX I1J1aT

— Opranuzanus u Benerne oudmorex PO

— Co3nanue ycnoBHBIX rpaduueckux ob6o3znauenuit (YI'O) anexTpopaanodneMeHToB

— TlpoexTupoBaHHe AEKTPUUECKUX CXEM

— Jleramu B SolidWorks

— Coopxku B SolidWorks

— Ueprexu B SolidWorks

— PucoBanue TpéxmepHbIX 3cKku30B B SolidWorks

— Maccussl anementos B SolidWorks

— Hcnonp30BaHue CTaHJAPTHBIX KPEeNEXHBIX KOMIOHEHTOB B SolidWorks

— PaszpaboTka nocagouHbIX MECT Ha MI€YATHOM I11aTe JUIsi MOHTa)ka KOHCTPYKTUBHBIX 3JIEMEHTOB

— IloaroroBka komrnoHeHToB POC 117151 KypcoBoii paboThI

— JluanoroBoe pa3MelIeHue IMEKTPOPATUOIIEMEHTOB Ha IEUATHOM TUIaTe

— Py4Has u UHTEpaKTUBHAs TPACCUPOBKH MPOBOAHHUKOB IEYATHBIX ILIAT

— ABToMaTHyecKasi TpaCCUpPOBKA IPOBOJHHUKOB ME€YATHBIX IIAT

— OO0ecrieuenye KayecTBa, HaaAEKHOCTH U onTuMu3anus POC

— V3ydeHue cpencTB aBTOMATU3UPOBAHHOTO OQOPMIICHHS KOHCTPYKTOPCKO-TEXHOJIOTHUYECKON
JOKyMEHTaIuu

3.8 Bonipocwel nu¢depeHIIMPOBAHHOIO 3a49€Ta

HazoBute u oxapakrtepusyiite 0CHOBHbIE ATarnbl NpoekTupoBaHus POC 1o cyliecTBy peniaeMbix
3a1a4. YTo NoHMMaeTcs MoJ ONITUMAaJIbHBIM CUHTE30M ycTpolicTBa? KakoBbl IpenMyIliecTBa
KOMITbIOTEPHOT0 MoJienupoBanus? HazoBuTe u oxapakTepusyiTe ABa 10/1X0/1a K IPOEKTUPOBAHUIO
PaaMOIEKTPOHHBIX YCTpoicTB. [lepeuncnure 0CHOBHBIE Talbl MOJEIMpoBanysl. [laiiTe noHsaTHE
MaTeMaTU4eCcKoM Moziesin 00beKTa U MojienupoBanus. Kakue Turel MaTeMaTndeckux U (pU3nuecKux
MoJenel Bbl 3HaeTe? OXapaKTepu3ynTe poJib aITOPUTMUYECKUX MTPOLIECCOB B IIPOLECCE MOJEITUPOBAHHUS.
Kakue crocoObl cTpyKTypHOTo MozieTupoBaHus Bbl 3HaeTe? [IpuBenuTe UX CpaBHUTEIBHYIO
xapakTepucTuky. IIpuBennTe oburyto cxemy nporecca CTpyKTypHOro npoekThupoBanusi. Kakue THIbI
3a/1a4 pelarTcs Ipu CTPyKTypHOM MojenupoBanun? [lpusenure npumepsl. M3noxure cylHocTb
(YHKIIMOHATIBHOTO MOJEIUPOBAHMSI U TIEPEUUCIINTE OCHOBHBIE JOMYIIEHUS MPU (PYHKIHUOHATIHHOM
monenupoBanud. B kakux nakerax CAIIP Bo3amoxkHO pyHKIIMOHaNBEHOE MozienupoBanue? Uro
MOHUMAETCA MOJ CXEMOTEXHUYECKUM MozaenupoBaHueM? COBOKYITHOCTh KaKUX ypaBHEHHH o0pa3yer
MaTeMaTHIEeCKyI0 Mofienb o0bekTa? [lepedrciinte 0OCHOBHBIE MPOIEAYPHI (POPMUPOBAHUS MAKPOMOIEIICH.
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N3o6pazute 0600MIEHHYIO THIIOBYIO CTPYKTYPY MakpoMonenu. Pacckaxkure o hopMax mpeicTaBieHUs
MaKpOMOJIEJIEH B IPOrpaMMax CXEMOTEXHUYECKOro IpoekTuposanus. HazoBure nenu pacuéra
CTaTUYECKUX PEXUMOB. [lepeuncinre u oxapakTepu3yuTe OCHOBHBIE METOIBI MOICIUPOBAHUS
CTaTUYECKUX pexUMOB. Kakue MeToibl MOEIMpOBaHMsl 110JIeH BaM U3BECTHBI? UTo Takoe 1eneBas
¢byukuus? [IpuBeaure npuMepsl LeneBbIx QyHKUUNA. UTo moHMMaeTcs 1o mapaMeTpuyecKoi
ontumuzanueii? [Ipusenute kaccuukanuio 3a1a4 napaMeTpUIecKo ONTUMHU3AIHH.

3.9 TembI KypcOBBIX IPOEKTOB (padoT)

Ha cepsepe komnbrotepHoii cetu kadeapsr KUIIP umeetcst 6onee 150 TeM MHANBUAYATBHBIX
3aJlaHul 17151 KypcOBOM paOOoThI (AIIEKTPOHHBIE OMUCAHUS CXEM DIIEKTPUUECKUX MpuHIMnHanbHbx POC),
KOTOPBIC €KETOHO MOTIONHSIIOTCS M Mopguduuupyrotcs. [Ipu BEIOOpe TeMbI KypcOBOH paOOThI
PEKOMEHAYETCS] pyKOBOJCTBOBATHLCS CIEAYIOIINM: — TeMa KypCOBOM paboThl JOIKHA OBITh aKTYaJIbHOM,
TO €CTh 3aTparuBarh MPOOJIEMBbI, BaKHBIE JJISI MPAKTHUECKON JACATEIHPHOCTH B HACTOSIIEE BPEMST; — HE
CJIeyeT BBIOUPATh TEMY, CMBICI KOTOPOH CTYACHTY HE MOHATEH, WK €ClIK IpernoiaraeMas
TPYHOEMKOCTB €€ PaCKPBITHSI BBI3BIBACT COMHEHHUS B CBOMX CHJIAX; — CIEAYET U30erarh MMPOKUX
(OpMYITHPOBOK TEMBI, TaK KaK 3TO MOXKET CAeJIaTh 3aBEPIICHUE paOOThl HEBO3MOKHBIM, TIOTOMY YTO
BpeMs Ha €€ BBITIOJIHEHHE U €€ pa3Mephl OTPAHUUCHBI; — HY)KHO YOCIUTHCS, YTO JJISI PACKPBITUS TEMBI
paboThI UMEIOTCSI HEOOXOAMMBIE MaTePHAIIBL, AJI YETO CIEIYeT BBIMOIHUTD MIPEIBAPUTEIbHBIN aHATTN3
JUTEPATyphl U APYTUX HHOOPMAITMOHHBIX UICTOYHHKOB 110 TEME PAOOTHI.

4 MeToan4yeckue MaTepuaJbl
st obecrnievenHust mporecca O0y4eHHUsST W PEIICHUS 3a1a4 OOyYEeHHsI UCTIONB3YIOTCS CIICTYIOIIHNE
MaTepHaIbl:
— METOJUYECKHE Marepuasbl, ONpeAessAIoIue IMPOLEAYpbl OLICHWBAaHUS 3HAHUN, YMEHUH,
HaBBIKOB M (WJIM) OIBITa JEATEIBHOCTH, XapaKTEPU3YIOUIMX dTarbl (HOPMUPOBAHHUS KOMIIETEHITHH,
coracHo 1. 12 paGouyeii mporpamMmsl.
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4.3. O0s13aTesibHbIE Y4eOHO-MeTOAHYECKUE MOCOOH s

1. HudopmanuoHHbIE TEXHOJIOTUU MPOEKTHPOBAHUS PATHONIEKTPOHHBIX CpPEACTB: YueOHOe
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yKazaHus K jaboparopHoil padore mo muctmiuinae «MHPOPMAaMOHHBIE TEXHOJIOTHH MPOEKTHPOBAHUS
POC» / Kobpun IO. II. - 2012. 36 c. [DnektpoHHblii pecypc] - Pexum pocrtyma:

CornacoBaHa Ha noprtane Ne 17867 42
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4.4. ba3bl JaHHBIX, HH(POPMAIIMOHHO CIPABOYHbIE M MOMCKOBBIE CHCTEMbI

1. https://www.yandex.ru/ - sto mouckoBast uH(pOpPMaIMOHHAs cucTeMa B MHTEpHETE ¢ yU4ETOM
pycckoit MOp(}hoTOTHHN U BO3MOKHOCTBIO PETHOHAIBHOTO YTOUHEHHSI.

2. https://www.google.ru/ - 310 mnepBas MO MOMYJASPHOCTH KpPYIHEHIIAas MYJIbTHI3BIYHAS
MoWCKoBasi cuctema MHTepHeTa, mpuHamiexkamas kopropanuu Google Inc., 3aammaromias 6oee 60 %
MHUPOBOT'O PHIHKA.

3. Hayunas onexrponnas Oubnmumorexka eLIBRARY.RU — kpynHeimmii poccuiickuit
WH(POPMALMOHHBIA TOPTal B OOJACTH HAyKH, TEXHOJIOTUH, MEIUIIMHBI U OOpa30BaHUs, COMEpIKAIIUI
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