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Ledcraarenas: ¢ 19001, 2016 no 15092019

PABOYAS ITPOTPAMMA YUYEBHOM JUCIIUITJIMHEI
ABTOMATH3HPOBaHHOE NpoekTHpOBanue POC

VYpoBeHb 00pa3oBaHus: Bbiclee 00pa3oBaHue - faKajaBpuar

Hampasnenue noaroroBku (cnenuanbHOCcTh): 11.03.03 KoncTpynpoBanue M T€XHOJIOTHA JIEKTPOHHBIX
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

VYueOnsiii m1an Haoopa 2013 roga ¥ MOCIEaYIOMHKX JET

Pacnpenenenue pabouero BpeMeHH

Ne Bunpl yaeOHOM A€ TETbHOCTH 7 cemecTp 8 cemecTp Bcero EnuHunnet
1 |Jlekmun 12 10 22 4acoB
JlaboparopHbIe 3aHATHS 72 20 92 4acoB
Kontpone  caMocTosiTeNnbHOM  pabOThI ) 5 4acoB
(xypcoBoit mpoekT / KypcoBas paboTa)
4 | Bcero aymuTOpHBIX 3aHATHI 84 35 119 4acoB
5 | CamocrosTenbHas padora 60 37 97 4acoB
6 | Bcero (6e3 sx3ameHa) 144 72 216 4acoB
7 | TloaroroBka u chaya dk3aMeHa / 3a4éra 36 36 4acoB
8 | OoOmas TpynoéMKOCTb 144 108 252 4acoB
4.0 3.0 7.0 3.E

HuddepennmrpoBanHbIii 3a4€T: 7 ceMecTp
Ok3ameH: 8 cemecTp
Kypcosoe npoextupoBanue / Kypcosast pabora: 8 cemectp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokos Ne 1/2017 ot « 19 » 1 2017 1|
JINCT COITIACOBAHUI

Pabouast mporpamma coctapiena ¢ yuérom TpedoBanuii denepansaoro ['ocynapctBeHHoro odpaso-
BaTeJILHOTO cTaHjmapTa Beiciiero oopazoanus (GI'OC BO) mo HampaBiaeHHIO MOATOTOBKH (CHEIHaIbHO-
ctu) 11.03.03 KoHctpyrpoBaHue U TEXHOJIOTHUS SJIEKTPOHHBIX CPEACTB, yTBepxka&éHHOoro 2015-11-12 roaa,
paccMOTpeHa U yTBep K/IeHa Ha 3acenanun kadeapsl «3» nHosopst 2016 roma, mporokon Ne 6/2016.

Pazpaborunku:
noueHt kad. KUITP Ko6pun 0. I1.

3aBeqyronmii o0ecrieynBaromei kad.
KUIIP Kapabau B. M.

PaGouas mporpamma corsacoBana ¢ pakylibTeToM, MPOQUINPYIONIEH U BhITyCcKaroIIeH kadeapaMu
HaIpaBJICHUS TTOJTOTOBKH (CIIEIIUAIEHOCTH).

Jexan PK® Ozepkun /. B.

3aBenyronuii BEITyCKaroIen kag.

POTOM Tyes B. U.
OKCIEepTshI:

noreHT kadeapa KUITP Uepnpim€B A. A.

[Ipodeccop xabeapa KUITP Macanos E. B.
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1. lesiu v 3a7a494 U CUUITIMHBI

1.1. Hean AucuILIMHBI
®dopmMupoBaaue MPOPECCHOHATHLHBIX KOMIICTCHITHMA, CBI3aHHBIX C UCTIOIH30BAHUEM TCOPETHICCKUX 3HAHUI
U MPAKTUYCCKUX HABLIKOB BJIaJICHUA COBPCMCHHLIMU I/IH(I)OpMaL[I/IOHHBIMI/I TEXHOJIOTUAMHU (I/IT) B 00J1aCTH aBTOMa-
TH3UPOBAHHOTO TPOEKTUPOBAHUS U TEXHOJIOTHH Mpou3BoacTBa POC

1.2. 3apaum AUCHUILIUHBI

—  00001IeHUE U YIIyOJieHHE TEOPETHUSCKUX U MTPAKTUYCCKUX 3HAHUH B 00J1aCTU MH(POPMAIIMOHHBIX TEX-
HOJIOTHi TpoekTrupoBanust POC

- HU3Yy4YCHUC MMPUHIUIIOB CUCTEMHOTO IMOAXO0/a K aBTOMAaTHU3allui MPOCKTUPOBAHUA P9C, TTO3BOJIAIOIIUX
obecneunBarh 3 (HEKTUBHOCTD U Ka4€CTBO MIPOEKTUPYEMOH armaparypsl

—  OCBOEHHE MPUHIUIIOB (OPMHUPOBAHUS HHGOOPMAITMOHHBIX MOJIENIel BIUSHIUS BHENTHUX W BHYTPEHHUX
JeCTaOMITU3UPYIOIUX (PaKTOPOB, AehCTByrOmKX Ha POC B TeueHue )KU3HESHHOTO IIMKIIA, C IETbI0 apTyMEHTUPOBaH-
HOTO aBTOMAaTH3UPOBAHHOTO MPOEKTUPOBAHUS UX KOHCTPYKIIMH

- (bOpMI/IpOBaHI/IC Y CTYACHTOB IIPAKTUYCCKUX HABBIKOB BEACHUA aBTOMATU3NPOBAHHOT'O IIPOCKTUPOBAHUA
POC Ha 0CHOBE MPOTPECCHBHBIX TEXHUIECKUX U MTPOrPAMMHBIX CPEICTB C HCIIOIH30BAHNEM COBPEMEHHOM DIIEMEHT-
HOIi 0a3bl

—  OBJaJICHHE METO/IaMU aBTOMAaTH3UPOBAHHON pa3pabOTKH KOHCTPYKTOPCKO-TEXHOJIOTHIECKOM JOKYMEH-
Tanmu ¢ mpuMeHeHueM cranmaptoB ECKJI 1 apyroit coBpeMeHHOW HOPMAaTHBHO-TEXHIMUECKON U CIIPABOTHON JTOKY-
MEHTAaIINH

2. MecTo mucuuiuiaabl B cTpykrype OITIOIT

Hucinnnnnaa «ABtomarusupoanHoe npoektupoBanue POCy» (B1.5.14) otHocutcs k Onoky 1 (6a3oBast
9JacTh).

[IpeamecTByOMMMH AUCHUIIIIMHAMH, (OPMUPYIOIIUMH HavdalbHbIE 3HAHUS, SBIIAIOTCS CICIYIONIHE AUCIH-
HBL HKeHepHas W KOMIIbIOTepHas rpaduka, MIHTerpalbHbIE YCTPOWCTBA paauodiekTponuky, Nadpopmarnka,
Marepuaiisl 1 KOMIIOHEHTHI BJIEKTPOHHBIX cpeacTB, Meromonorus uccienoBanuil 1 npoexkruposanus (I'TI02), Mo-
JIETTMPOBAHUE U KCIICPUMEHT B co3faHuu 31eKTpoHHBIX cpeacts (I'T103), Hayano-uccnenoBarenbckas padora, Oc-
HOBBI KOHCTPYUPOBAHUSI 3IEKTPOHHBIX CpencTB, OCHOBBI pPaHOIEKTPOHUKN U CBA3H, OCHOBHI XyH0)KECTBEHHON
KoMIto3u1yH, I1pakTrka o moay4eHnto MepBUYHBIX MPO(ECCHOHANBHBIX YMEHUH 1 HaBBIKOB, B TOM YHCIIE TIEPBUY-
HBIX YMEHHI M HAaBBIKOB HayYHO-HCCJIEIOBATENbCKON NESITENbHOCTH, T€0peTHIeCKHe OCHOBBI KOHCTPYHUPOBAHUS U
HaI&KHOCTH PaJUOAIEKTPOHHBIX CPEACTB, TeopeTniyeckre OCHOBBI AIEKTPOTEXHUKH, TermmoMaccooOMeH B paano-
3NIEKTPOHHBIX CPEACTBaX, TEeXHOMOTHS IPOU3BOACTBA AIEKTPOHHBIX CPEACTB, DIIEKTPOTEXHUKA U 3JIEKTPOHHKA.

[MocnenyrommMy TUCHUTUIMHAMH SIBIISIIOTCS: 3aIlMTa BBITYCKHOW KBaNH(UKAIIMOHHOW padOTHI, BKIFOYAs
MOATOTOBKY K NMPOLEAYPE 3aIUThI U IPOLEenypy 3auThl, [IonroToBKa K caade u caada rocyaapcTBEHHOTO IK3aMEHa,
IIpennunnomHuas npakruka, IIpeqauIuioMaslii Kypc, YIIpaBieHue Ka4eCTBOM 3JIEKTPOHHBIX CPENCTB.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS AU CHHUILINHBI

[ponecc n3ydeHus QUCUUILIMHBI HATIpaBJieH Ha (OPMUPOBAHUE CIEAYIOMINX KOMICTECHIINNA:

—  IIK-7 cnocoOHOCTBIO pa3pabaTbiBaTh MPOEKTHYIO M TEXHUUECKYIO TOKYMEHTAIHIO, OOPMIISATH 3aKOH-
YeHHBIC TIPOCKTHO-KOHCTPYKTOPCKHE PabOTHI;

—  TIK-8 roTOBHOCTBIO OCYIIECTBISTh KOHTPOJIh COOTBETCTBUS pa3pabaThIBAEMBIX MPOEKTOB U TEXHHUE-
CKOM AOKYMCHTAIIUM CTaHAapTaM, TEXHUYCCKUM YCJIOBUAM U APYTUM HOPMATUBHBIM JOKYMCHTAM;

B pesynbrare uzydeHus: JUCUUIUIAHBI CTYAEHT JOJIKEH:

- 3HATh OCHOBBI aBTOMAaTH3alluH HpOCKTHO-KOHCTPYKTOpCKOﬁ JACATCIbHOCTHU, MaTCMaTHYCCKHUEC MOACIIN
00BEKTOB MPOEKTUPOBAHMS, METOIBI PEIICHUS MTPOCSKTHBIX 3a/1ad MeTOABI 3auThl POC 0T pasHO0Opa3HBIX BHEITHHX
1 BHYTPEHHUX JeCTAaOMIN3UPYIOMHNX (PAKTOPOB (KIMMATHYECKHX, TEINIOBBIX, MEXaHHYE CKUX U JAp.) IPH UX IKCILTY-
aTaryu, TPAHCTIOPTHPOBAHUH B XPAHCHUN KOHCTPYKTHBHBIC MEPHI TIOBBIMICHHS HAIEKHOCTH MMHUPOKOTO Kitacca POC
npu I[eCTa6I/IJ'II/I3I/Ipy}0H.[I/IX BO3}.'[CI>1CTBH$IX MCTOABI MATECMATUYCCKOTO MOACIMPOBAHUA SJICKTPUICCKUX, TCILJIOBBIX 1
MexaHudeckux npoueccos B POC [

—  yMeTb IPOEKTUPOBATH C TOMOIIBIO KOMIBIOTEPA KOHCTPYKIMH aHAJIOTOBBIX U HU(PPOBBIX YCTPOUCTB Ha
OCHOBE€ OTaHHBIX 00 ux (bYHKHHOHaHLHOM Ha3HaA4Y€HWH, JJICKTPUUCCKUX IMapaMeTpax U YCIOBUAX SKCIUTyaTalluu HC-
IMMOJIL30BATh MATEMATUYCCKUEC MOACIIN U MECTOABI IJIA PECIICHU A HpO(beCCI/IOHaJII)HI)IX 3ajga4d aBTOMaTH3HpOBaHHOﬁ pas-
PpabOTKM KOHCTPYKIUH M TEXHOJIOTHH AIIEKTPOHHBIX CPENCTB MPENCTABIATh TEXHHUECKHE PEUICHHs C UCIOIh30Ba-
HUCEM CpCACTB KOMHBIOTCpHOﬁ Fpa(l)I/IKI/I U reOMCTPUYCCKOTO MOACIMPOBAHUSA HUCIIOJIB30BATh CTAHAAPTHI ECKI[ n
JIPYTYI0 HOPMaTHBHO-TEXHIHYECKYIO TOKYMEHTAIHIO B MIPOEKTHOW JEATEIHHOCTH pa3padaThiBaTh KOHCTPYKTOPCKO-
TCXHOJIOTHYCCKYIO NOKYMCHTAIUIO C MMOMOIIBIO I/IH(bOpMaHI/IOHHbIX TeXHOJIOFI/II\/'I, MNPUMCHATH MAIIMHHBIC METO/bL
pacuéra napamMeTpoB JIEMEHTOB M YCTPOUCTB

—  BJIaieTh COBPEMEHHBIMH aNllapaTHBIMA M MPOTPaMMHBIMHU CPEICTBAMU aBTOMATH3aIllMN Pa3pabOTKH
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KOHCTPYKUUN U TEXHOJOTHUN MPOU3BOJCTBA JIEKTPOHHBIX CPEACTB COBPEMEHHBIMU MPOTPAMMHBIMU CPEICTBAMU
MOJTOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHIECKOH TOKYMEHTAIINN

4. O6beM AMCUMIVIMHBI M BUABI Y4eOHOH padoTbl
OO6mas TpynoEMKOCTh AUCIUILTHHBI cocTaBiseT 7.0 3a4€THRIX eMUHUIIBI U TTPECcTaBieHa B Tabmute 4.1.
Tabnnua 4.1 — Tpyno€MKOCTh TUCIUILTUHBL

Buap! yueOHoIt nesrensHOCTH Bcero wacos CemecTpsl
7 cemectp 8 cemectp

AymuTopHBIE 3aHITHS (BCETO) 119 84 35
Jlexnun 22 12 10
JlabopaTopHble 3aHATHSA 92 72 20
Kontpons camocTosTenbHONH paboTel  (KypcoBOit 5 5
MPOEKT / KypcoBas pabora)

CamocTosTenbHas paboTa (Bcero) 97 60 37
Odopmitenne oT4ETOB 110 Ta00PATOPHBIM paboTam 87 55 32
[IpopaboTka JeKIIMOHHOTO Marepuaia 10 5 5
Bcero (0e3 sx3amena) 216 144 72
IToaroroBka u crava sx3aMeHa / 3auéra 36 36
OO6mast TpyA0EMKOCTh Jac 252 144 108
3auétueie Equaunst TpynoéMrocTu 7.0 4.0 3.0

5. Conep:kanue TUCUMILIHHBI

5.1. Pa3nenanl IMCHUILINHELI M BUALI 3aHATHH
Paznenbr mucUIInHbl ¥ BUIBI 3aHATHH PUBENCHBI B Tadmuie 5. 1.
Tabmuna 5.1 — Pasaenbl IUCHUIUIMHBI M BUALI 3aHATHI

=
<

Z 5 =

°0lg| = o

8 & 5 m 2

Ssg g 2

= %% & g &8

Ne HasBanus pa3aenoB AUCHUITIIMHBL 2 Z 5 3 o o

= £ 5§ §8 3 %

< o Q Q [5)

o £ & | A >

o o 2> o

S| g X S
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1 |BBenenue 2/0/1 0 3 | IIK-7,
[1K-8
2 | OcHoOBHBIC IPUHIMIEI U MeTogonorust npumenenust UT npu npoextuposa-| 4 | 0 | 1 | O 5 | IIK-7,
anuu POC I1K-8
3 |UT Ha pa3nu4HbIX dTanax npoekruposanus POC 214 3]0 9 | IIK-7,
I1K-8
4 | ABTOMaTH3MpOBAHHOE MMPOCKTHPOBAHNE KOHCTPYKIMA U TexHojoruueckmx 2 |42 33| 0 | 77 | IIK-7,
npoteccoB POC K-8
5 |UT npoekrupoBanus aeraieid u cOopok koHcTpykiwmii POC ¢ momompio| 2 2622 0 | 50 | IIK-7,
CAITP I1K-8
6 | I[IpoexTupoBaHKe IIEUYATHBIX y3JIOB C MOMOIBI0 T 4 8|14 0 | 26 | IIK-7,
I1K-8
7 |ObecrieueHre KauecTBa, HaAEKHOCTH M onTuMu3arnus POC 4 14114, 0 22 | TIK-7,
[1K-8
8 | OdopmiteHne KOHCTPYKTOPCKOM JOKyMeHTaIuu ¢ nomoinsio CAITP 2189 0 | 19 | IIK-7,
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[1K-8

HUroro 2219297 5 | 216
5.2. Conepxxanue pa3ieioB JMCUMILUIUHBI (10 JEKIUIM)
Coneprxanue paseinoB TUCITUILTHH (IT0 JISKIIMIM) TIPUBEACHO B TadmmIe 5.2.
Tabmuua 5.2 - ConeprkaHue pa3/ienoB AUCHUIUIMH (110 JIEKLIHAM)
=
=
2 &
. ()
| 2
S g
Ha3Banus pasznenos Coneprxanue pa3aenoB JUCLHUILINHEL [0 JEKLIUAM g o
L
=] &
= =
=
&
S
7 cemecTp
1 Beenenue ConeprkaHue W 3a/1a4d Kypca, peKOMEHIAUU 1o ero usydenuto. Muadop-| 2 |IIK-7,
MarronHble TexHonoruu (UT) B mpodeccnonanbHOM e TeTbHOCTH HHKE- T1IK-8
Hepa-nipoekTupoBimka POC. TepMUHBI U MOHATHS, UCIIOIB3yEMbIE IPH
UT npoextupopanuu POC
Hroro 2
2 OCHOBHBIE Opranamarnus npoektupoanus POC ¢ momompro UT. Crucremusiii monxox| 4 |I1K-7,
HNPUHIUIIBI U K npoekTrpoBanuio POC ¢ ucrnons3oBaHueM HHPOPMAIOHHBIX TEXHOJIO- [1K-8
METOIOJIOT U ruit. Uadopmannonnsie CALS—texnomorun nogaepxku POC Ha Bcex dTa-
npumenenus T npu | nax xu3HeHHOTO 1ukia. CTaauu pa3pad0TKH KOHCTPYKTOPCKOH IOKYMEH-
[IPOEKTUPOBAHUU TalUX IPU NPOEKTUPOBAHUHU C ToMolnbio UT
PoC Hroro 4
3 UT na pazmmuneix | Knaccudwkanms 3agad npoektuposanus, ux ¢opmanmzanus. Maremaru-| 2 |I1K-7,
JTanax NpoeKkTupo- |deckue moaenu (MM) POC. Dranbl pa3BUTHS U KpaTKas XapaKTepHCTHKA [1K-8
Banus POC coBpemeHHoro coctossaust CAIIP pamnosneKTpoOHHBIX CPEICTB, CHCTEM U
KOMIUIEKCOB. KoMIIeKCHBIE HHTEJUIEKTyallbHble (MHTETPUPOBAHHBIC)
CAIIP. CnemmanusupoBanabie CAIIP myist co3manus cXeM dIEKTPHIECKIX
NPUHIMITHAIBHBIX, MOAEIUPOBAHUS UX PaOOTHI, MPOCKTUPOBAHUS I1€YaT-
HBIX TUIaT, pa3MenieHus u(POoBOil JeKTPUUYECKOM CXEMBI B YCTPOICTBAxX
ITJIMC. IlepcnieKTHBBI pa3BUTHS aBTOMATU3UPOBAHHOIO IPOEKTUPOBAHHS.
Hroro 2
4 ABTOMaTH3UPO- Poms UUT B mpouiecce cozmanust POC. YposHu npoektupoBanus — cucrem-| 2 |1IK-7,
BAHHOC HBIH, QYHKIMOHAIBHBINA, KOHCTPYKTOPCKHM, TeXHOJIOTHYeCKHid. THITOBBIE [1K-8
IIPOEKTUPOBAHNE MPOEKTHBIE MpoueAypsl mpu npoekrupoBanuu POC. O0obménHas MeTo-
KOHCTPYKLUU U nmuka npoekrupoBanusi POC ¢ npumenennem UT. Mudopmannonnas mo-
TEXHOJOTHICCKUX Ilenb npoekTa, 6a3bl manubX (B/l), crucTemsl ynpaBneHus 6a3amMu TaHHBIX
npotieccoB POC (CYBN), pacnpenenéunpie B/. CpaBHUTEIBHBINA 0030p OCHOBHBIX XapaK-
TEPUCTHK PA3IUYHBIX THUIIOB COBPEMEHHBIX TEXHHYECKHX cpencTB. Kon-
Lenuus aBTOMaTH3UpOBaHHOTO paboyero mecta (APM) mpoeKkTHpoBIIKKa
POC na 6a3e I1K. 3agaun ympaBieHUS U ONITUMH3AINH, METOIBI UX peIlie-
HUSL.
Hroro 2
5 UT npoextupo- Knaccuduranus 3amau npoektupoBanus, ux Qopmanmmsamys. Marematu-| 2 |11K-7,
BaHHUs JeTaneil u geckue moaenu (MM) POC. Dransl pa3BuTHs U Kparkas XapaKTepHCTHKa [K-8

cOOpPOK KOHCTPYKIMH
POC ¢ momormipro
CAITP

coBpemeHHOro coctosinusi CAIIP pannosneKTpoOHHBIX CPEACTB, CUCTEM U
KOMIUTEKCOB. KOMITIIEKCHBIC HWHTEIUICKTYaIbHBIE (MHTECTPHPOBAHHBIC)
CAIIP. CneunanusupoBansbsie CAIIP nns co3nanus cxem 3IeKTpUYECKUX
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MMPUHOUIIAAJIBHBIX, MOACIMPOBAHUA UX pa60T1>1, IIPOCKTUPOBAHUA II€HaT-
HBIX IDIAT, pa3MeIleHus TUPPOBOI NMEKTPUIECKON CXEMBI B yCTPOMCTBAX
I[IJIMC. ITepcnieKTUBEI pa3BUTHS aBTOMATH3UPOBAHHOTO TIPOCKTUPOBAHMS.

HUroro 2
Hroro 3a cemecTp 12
8 cemectp
6 IIpoextupoBanne | OcoOEHHOCTH MPOEKTUPOBAHUS TMEYATHBIX y370B ¢ momomisio UT. Bo3-| 4 |IIK-7,
TIEYaTHBIX Y3JI0B C MOXXHOCTH W ocoOcHHOCTH mMHTepdeiicoB paznmmaasix CAIIP. Meromuka I1K-8
oMot UT NPOCKTHPOBAHUS MeYaTHBIX y3710B B KoMiuiekcHbix CAITP P-CAD, Altium
Designer, OrCAD, DipTrace u ap. Opranuzanus 1 BeiaeHne OUOIHOTEK
OPD. Co3nanue ycinoBHBIX rpadudyeckux obo3HavueHuii PO, ycraHoBKa
OPD Ha medatHeie TUIaThl ¥ pa3padoTka mocagouHsix Mect OP3. Co3manne
komnoHeHToB POC. Pa3paboTka cxeM 3IIEeKTpUYECKUX MPUHIHTHATBHBIX.
Jwnanorooe pasmemenne DPD. JlmamoroBas m aBTOMaTHYECKas TPACCH-
POBKa POBOIHUKOB MedaTHHIX miat. Cesa3b ¢ apyrumu CAIIP.
Uroro 4
7 Obecnieuenue Kommnekc TPUAHA (noacucrembr «c ACOHUKA-T») ayist mogenupoBanust| 4 |T1K-7,
KauecTRa, Ha [IK cTanuoHapHbIX W HECTAIIMOHAPHBIX TEIUIOBBIX MPOIECCOB, MIPOTE- I1K-8
HAIEKHOCTU U KalomuXx B KOHCTPYKLUsIX POC (cToeuHble KOHCTPYKIMH, OJIOKHU C PEryIsip-
ornrtumuzaiyst POC  |HOM W HeperylsipHOW CTPYKTypaMmH, IeYaTHBIC Y3IIbl, (YHKIIHOHAJIbHEIC
sayeiiku, MukpocOopku). Komruiekc ACOHUKA-K s ympasneHus
HaJI&KHOCTHIO M3/IEIMI HA PaHHUX dTarax MPOEKTHPOBAaHMS, U3TOTOBIIC-
HUS, DKCIUTyaTallid ¥ YTWIN3AlWW. YHHBEpCAlbHAs MpPOTpaMMHAs CH-
cTeMa KOHeYHO-3JieMeHTHOro aHann3a ANSY'S 1 perieHust TUHEHHbIX U
HEJIMHEHHBIX CTAI[MOHAPHBIX W HECTAllMOHAPHBIX MPOCTPAHCTBEHHBIX 3a-
Jlad MEXaHWKW KOHCTPYKIMHI, 3a]a4 TeIIoNepeiady U TeIIo0OMeHa, J1eK-
TPOJMHAMUKH
Uroro 4
8 Odopmienne Oco0EHHOCTH aBTOMAaTHU3UPOBAHHOTO O(opMIIeHNST KOHCTpYKTOpcKoi no-| 2 |I1K-7,
KOHCTPYKTOPCKOM kymeHTtauuu POC B cootBerctBuu ¢ ECK/I [1K-8
OKYMEHTAIINHU C
FOKYM ! Hroro 2
nomotsio CAITP
Hroro 3a cemectp 10
HUroro 22

5.3. Pa3nesbl AMCHMILIMHBI M MEKIMCUMILIMHAPHBIE CBSA3M € 00€eCNeYuBAIMMH (MPeAbITYIINMHU)

U o0ecneyuBaeMbIMHU (MOCIETYIOIMMH) TUCIIUNIMHAMEA

Paznenbl TUCIUTUTMHBI U MEXKTUCITUILTUHAPHBIC CBA3H ¢ 00eCIeUnBAIONIMMHE (TIPEABIAYIIMME) U 00eCICU -
BaeMBIMHU (TIOCTIEAYIOMNMHI) TUCIUILTHHAMY TIPENCTaBIIeHBI B TabwIe 5.3.
Tabmuua 5.3 - Pa3gens! AMCIUIUIMHBI U MEXKIUCIUIIMHAPHBIE CBSI3U

Ne paznenoB JaHHOW AUCIUITIMHBI, 7Sl KOTOPBIX HEOOXOIUMO U3yUCHUE
Ne HayMeHOBaHME TUCIUILIMH oOecreynBaIINX U 00€CIIEUNBAEMBIX TUCIIUILINH
1 2 3 4 5 6 7 8
[IpenmecTBytomye TUCHUILIMHBI
1 |VmxkeHepHass W KOMIBIOTEpHAs
P P + + + + + +
rpaduka
2 WuTerpansHble  yCTpOHCTBa pa- + +
JTHODIIEKTPOHUKH
HNudopmarnka + + + + + +
4 Marepuaibl 1 KOMIIOHEHTEI DJIEK-
P + + + + + +
TPOHHBIX CPENICTB
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5 MeTtomoiorust HWCCIENOBaHUN U

+ + + + + + +

npoektupoBanus (I'TI02)

6 MogenupoBaHre U SKCIIEPUMEHT
B CO3IaHUU 3JIEKTPOHHBIX + + + + + + +
cpencts (I'TIO3)

7 Hay4dno-uccnenoBarensckas pa- + + + + + + +
6ota

8 OCHOBBI KOHCTPYHUPOBAHHS DJIEK- + + + + + + + +
TPOHHBIX CPEJICTB

9 OCHOBBI  PaJIMOANIEKTPOHUKH U + + +
CBS3U

10 |OcHOBBI XyHOKECTBEHHOH KOM- + + + + +
MO3UIIH

11 |IlpakTuika 1O TOIYUYEHHUIO TIep-
BUYHBIX mpo(decCUOHATBHBIX
YMEHHH W HaBBIKOB, B TOM YHCIIC + + + + +

MIEPBUYHBIX YMEHUH M HABBIKOB
HayIHO-HCCIIENOBATEIIbCKON JesI-
TEJILHOCTH

12 |Teoperuueckue OCHOBBI ~KOH-
CTpyMpPOBaHUs U HaIEKHOCTH pa- + + + +
JIMODJIEKTPOHHBIX CPEJICTB

13 |Teopernueckue OCHOBBI 3IICK-

+ + + +
TPOTEXHUKHU
14 | TemomaccooOMeH B pagHOdIIeK- + + +
TPOHHBIX CPEACTBAX
15 | TexHomoTHs MPOU3BOJCTBA DJIEK- + + + + + + +
TPOHHBIX CPEJICTB
16 | DneKkTpoTexXHUKA U DIIEKTPOHUKA + + +

[Tocnenyromme qUCUUTUIHB

1 3amuTa BBITYCKHON KBalu(UKa-
LIUOHHOHM palboThI, BKIIOYAsT MOA-

+ + + + + + + +
TOTOBKY K NPOLEAYPE 3alUTHl U
MIPOLEYPY 3ALIUTHI
2  |llomroroBka K cmade M caada roc- + + + + + + + +
YIapCTBEHHOTO 3K3aMEHa
[IpennumnnoMHas mpakTHKa + + + + + + +
4 [IpenauniaomMHsIi Kypc + + + + +
VYhpapieHue KadecTBOM  3JIeK- + + +

TPOHHBIX CPCACTB

5.4. CooTBeTCTBHE KOMIIETEHI NI, (OPMUPYEeMBIX IPH H3YyYECHUHU JMCHUILUIAHBI, H BUI0B 3aHATHH
CooTBeTcTBUE KOMIIETEHIINH, (POPMUPYEMBIX MPU U3YUYECHUH JUCIUTUTUHEL, U BHIOB 3aHSTHH MPEICTAaBICHO
B Ta0muie 5.4
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Tabnuua 5. 4 — CooTBeTCTBUE KOMIIETEHIINI M BUJOB 3aHATUH, (OPMUPYEMBIX IPU U3yUYEHUH AUCLMILIIUHBI

Buael 3aagtuii
Kontpons
Komrre- a6 CaMOCTOSITEIIBHOM Camocros- DOPMBI KOHTPOTS
TCHLMHA | Jlekrpu © o P OPHPI® paboThI (KypcoBoii TeNbHAs
3aHATHA
MIPOEKT / KypcoBas pabota
pabora)

IK-7 + + + + KonrponsHass pabora, Koncnekt
camomnoAroToBkd, Oty 1o mado-
paropHoii  pabore, KommoHeHT
cBoeBpeMeHHocTH, Onpoc Ha 3aHs-
THsAX, BpIcTymuienne (moknmam) Ha
3anHaTuH, Tect, OTUET O KypcOBOM
pabote

I1K-8 + + + + KonrponsHas pabora, KoHcmekr
camonoaroToBkd, OT4ér mo nabo-
patopHOoii  pabore, KommoHeHT
cBoeBpeMeHHOoCTH, Onpoc Ha 3aHs-
THAX, BEICTymIeHWe (mokiam) Ha
3aHatun, Tect, OTYET MO KypcoBOH
pabore

6. UaTepakTHBHBIE MeTOABI U GOPMBI OPraHU3aANNH 00yYEeHU
He npenycmotrpeno PYII

7. JIaGopaTopHbIi NPAKTHKYM
Coneprxanue 1a00paTopHBIX paboT nmpuBeAcHO B Tabmuie 7.1.
Tabmuna 7. 1 — ConeprkaHue 1a00paTOpHbIX padboT

HasBanus pasaenos Coneprxanue 1ad0paTopHbIX padboT

TpynoémkocTth, 4
dopmupyeMbie KOMITETCHIIUN

7 cemecTp

3 UT Ha pa3nuuHBIX JTamax NpOeKTHpoBaHWs | Bemmonnenue deprexeil kommoneHtoB POC B| 4 |IIK-7,
PBC Solid Works (koHTpONBHOE 3a7aHTE) I1K-8

Utoro 4

4 ABTOMaTH3UPOBAHHOE npoektupoBanue | Cocrasnenue Texanueckoro 3aaanus (13) Ha as-| 8 |[IK-7,

KOHCTPYKIIMH ¥ TEXHOJOTHYECKHX MPOIECCOB | TOMAaTH3UPOBAaHHOE MpoeKTHpoBaHue Oioka POC I1K-8
POC

KommonoBka u pa3zpaboTka oOmiero Buma KoH-| 8
crpykiuu POC

[IpoektupoBanne nwuneBoi maHenu POC B| 4
SolidWorks

[IpoextupoBanue Hecymieir koHCTpyKIwmu POC B| 4
SolidWorks

3HAKOMCTBO C CHCTEMOW aBTOMAaTH3WPOBAHHOTO| 2
MMPOCKTUPOBAHUA NNEYATHBIX IJIAT

Opraam3anus ¥ Benenne onbdamnorek PO 4
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Co3znanue yCJIOBHBIX Tpapuueckux 0003HAYCHUM
(YT'O) anexTpopaauo3neMeHTOB

[IpoexTupoBaHHE AEKTPHIECKAX CXEM 4
Hroro 42
5 UWT npoekrupoBanust jgeraneii u cOopok | Jeramu B SolidWorks 2 |TIK-7,
koHCTpyKuuit POC ¢ nomomipio CAITP . I1K-8
PYKH B Coopxku B SolidWorks 2
Yeptexu B SolidWorks 4
Pucosanune TpéxmepHbIX 3ckn30B B SolidWorks 2
Maccussbl 3nemenToB B Solid Works 2
Onementsl “Ilo Tpaextopun” u “lloBepHyTs” B| 2
SolidWorks
Paspabotka koprycor POC u3 nuctoBoro meraimia| 2
B SolidWorks
Hcnons30BaHue CTaHIAPTHBIX KPENEKHBIX KOM-| 2
noneHToB B SolidWorks
Pa3paboTka mocamouHbIX MECT HA TIeYaTHOM iare | 4
JUTSE MOHTaKa KOHCTPYKTHUBHBIX DJIEMEHTOB
[Tonrororka xomroneHTOB POC mtst kypcoBoii pa-| 4
00THI
Hroro 26
Wroro 3a cemectp 72
8 cemecTp
6 [IpoekTrpoBaHNE TIEYATHBIX Y3JIOB C MOMOIIBIO | [lanoroBoe pasmerieHue 3jiekTpopanuodiemen-| 4 |I1K-7,
UT TOB Ha NIEYaTHOM IIaTe I1K-8
PydHas u WHTEpakTHBHAs TPaCCUPOBKH IPOBOI-| 2
HUKOB TEUaTHBIX IUIAT
ABTOMaTHUeCcKas TPacCHpPOBKa MPOBOIAHHUKOB Iie- | 2
YaTHBIX ILUIaT
HUroro
7 OOecmeuenne kadecTBa, HanéxkHoct u|OOecmeuenne KauecTBa, Haa&KHOCTH U ontumu-| 4 |IIK-7,
ontumusaiusg POC samusg POC [1K-8
Uroro 4
8 OdopmireHHe KOHCTPYKTOPCKOM N3yuenne cpencTs aBTOMaTH3UPOBAHHOTO 0(hOPM- IK-7,
nokyMmeHTtanuu ¢ momonipio CAITP JICHUST KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JIOKY- IK-8
MEHTAaInN
Uroro 8
Hroro 3a cemectp 20
Uroro 92
8. [IpakTHYecKue 3aHATHS
He mpenycmorpeno PVYII

9. CamocrosiTesibHasA padora
Bugsl camocTosiTeIbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIe KOMIIETEHIHH TPEICTABICHbI B

Tabimue 9.1.
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Tabnuua 9.1 - Bunel camocroaTenbHON padOThl, TPYIOEMKOCTh U (hOpMUpPYEMbIE KOMIIETEHIIUU

HasBanus pazaenon

Bunnr
CaMOCTOSITETLHOM
padboThI

TpynoémkocTts, 4

DopMUpyeMbIe KOMITETECHITHH

®opMbI KOHTPOJIA

7 cemecTp

1 BBenenne

IIpopaboTka JIEKIIMOH-
HOTO MaTepHasa

Htoro

[K-7

Koncnexr camomonrorosku, Ompoc
Ha 3aHATUIX

2 OCHOBHBIE  NPUHUUIB U
Meronosorus npuMernenus UT npu
npoektupoBannu POC

IIpopaboTka JEeKUMOH-
HOTO MaTepuasa

Htoro

IK-7,
I1K-8

Koncnekr camonoarorosku, Omnpoc
Ha 3aHATUIX

3 WUT mnHa pa3auuHBIX 3Tanax

npoektupoBanus POC

[MpopaboTka JIEKIHOH-
HOT'O MarepHaa

Odopmienne 0TYETOB
no J1abopaTtopHBIM pa-
0otam

Hroro

IK-7,
I1K-8

KommonenT cBoeBpemennoctH, Kon-
CIEKT camonoArorosku, Ompoc Ha
3aHATUAX, OT4éT Mo mabopaTopHOM
pabote

4 ABTOMaTH3UPOBaHHOE
MIPOEKTHPOBAaHNE KOHCTPYKIIHN U
TEXHOJOTHYECKUX npoueccoB POC

[IpopaboTka JEKIHOH-
HOT'O MarepHaa

Odopmienne oT4ETOB
Mo J1abopaTOpHEIM pa-
0otam

Odopmiierne  0oT4ETOB
Mo J1a0OpaTopHBIM pa-
Ooram

Odopmienue oT4ETOB
Mo JTabOpaTOpHEIM pa-
boram

OdopmieHne OTYETOB
Mo J1abOpaTopHbIM pa-
6oram

Odopmiterne  OTYETOB
no J1abopaTopHBIM pa-
0oram

Odopmienue 0TYETOB
Mo J1abOpaTOpHEIM pa-
Ootam

Odopmiterne  OTYETOB
no nabopaTopHBIM pa-
6oram

Odopmienne oT4ETOB
Mo J1abopaTOpHEIM pa-
0otam

[K-7,
I1K-8

KommnonenT csoeBpemennoctH, Kon-
CIEeKT CaMOTIOATOTOBKH, Ompoc Ha
3aHATHAX, OT4ET MO NMaboparopHO
pabore
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Hroro 33
5 UT npoextupoBanust neraneit u|IIpopadorka nexnuon-| 1 |IIK-7, |Kommonent cBoeBpemennoctu, Kon-
coopox kxoHcTpykmmii POC  ¢|HOTO Marepuaia IIK-8 |cmekr camomomroroBku, Ompoc Ha
nomoipo CAIIP . 3aHATHSAX, OTU4ET MO KypcoBOHM pa-
B Odopmnenne 0oTuéTOB| 2 -, P 1P
oore, Otuér mo sabopaTopHOU pa-
Mo J1abOpaTOpHEIM pa-
oore
0oram
Odopmienue or4yé€roB| 2
Mo JT1abopaTOpHBIM pa-
Oortam
Odopmienne or4€roB| 2
Mo J1abopaTOpHEIM pa-
6otam
Odopmienue oruéroB| 2
Mo J1abopaTOpHEIM pa-
6ortam
Odopmienue oT4€ToB| 2
no nabopaTopHBIM pa-
6otam
Odopmienue oruéroB| 2
Mo J1abOopaTOpHBIM pa-
0oram
Odopmienue oruéros| 1
no nabopaTopHBIM pa-
O6oTtam
Odopmienne oruéroB| 2
Mo J1abopaTOpHEIM pa-
0ortam
Odopmienue oruéroB| 4
Mo JT1abopaTOpHEIM pa-
6oTtam
Odopmiterne oT4ETOB| 2
no 1abopaTopHBIM pa-
6otam
Uroro 22
Hroro 3a cemectp 60
8 cemectp
6 TIIpoektupoBanue mnedarHsiX |[Ipopabdorka nekimon-| 2 |IIK-7, |KommoneHnTt cBoeBpemenHnoctH, Kou-
y3710B ¢ nomousio UT HOT'0O Marepuala IIK-8 |cmekr camomonroroBkd, Omnpoc Ha
N 3aHATHAX, OT4€T Mo mabopaTopHOit
Odopmitenne otuéroB| 4 ’ parop
pabote
mo nabopaTopHBIM pa-
6otam
Odopmnenne oruéroB| 4
Mo J1abOpaTOpHEIM pa-
0oram
Odopmnenue otuéroB| 4
Mo J1abopaTOpHBEIM pa-
6otam
Hroro 14
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7 ObecrieueHne Ka4eCcTBa, IIpopaborka nexuuon-| 2 |IIK-7, |KommnoneHT cBoeBpeMeHHOCTH, KOH-
HaaéxHOCTH U onTuMm3anms POC | Horo marepuana IIK-8 |cmekr camomonmrotoBku, Ompoc Ha
N 3aHATHAX, OT4€T Mo mabopaTopHOit
Odopmienue oruéros| 12 ’ parop
pabote
no nabopaTopHBIM pa-
6otam
Hroro 14
8 Odopmienue koHCTpyKTOpCcKOii | [IpopaboTka 1 |IIK-7, |KommoneHT cBOoeBpeMeHHOCTH, KOH-
JnokyMmeHTauuu ¢ nomouisio CAIIP | nekunoHHOrO IIK-8 |cmekr camomonrotoBku, Ompoc Ha
Marepuaia 3aHsaTHAX, OTY€T MO JabopaTopHOM
N abote
Odopmnenne oru€roB| 8 p
Mo J1abopaTOpHEIM pa-
6otam
Hroro 9
Hroro 3a cemectp 37
[MoxroroBka k 3x3ameny | 36 DK3aMeH
[ 3auéry
HUroro 133

9.1. Bonpocsl Ha MpopadoTKy JeKIHMOHHOI0 MaTepuaJia
1. Hndopmanuonnsie TexHonoruu (UT) B mpodeccruonanbHOM e TeNbHOCTH NHKEHepa-TIPOeK-
tuposimka POC

10. KypcoBas pa6ora
ConeprxaHue KypcoBOU paboThl (IMPOEKTa), TPYTOEMKOCTh M (DOPMHUPYEMbIC KOMIIETCHIIUH TIPE/I-
ctaBiensl B Tabnwume 10.1.
Tabmuna 10. 1 — ConepxaHue KypcoBOi paboThI (TPOEKTa), TPYILOEMKOCTD M (hOPMUPYEMBbIE KOMIIETCHITUN

Conepixanue KypcoBoit paboThI

TpynoémkocTh, 4
dopmupyeMbie KOMIIETEHITUT

8 cemectp

KypcoBoe mpoekTHpOBaHHE CTaBHUT CBOEH IENBI0 CHCTEMaTH3ammio, 3akpemtenme n| 5 |IIK-7,
pacuiMpeHre  TEOpeTHYECKMX 3HaHWM B o0jacTh  HWHGOPMALMOHHBIX  TEXHOJOTHH [1K-8
mpoektupoBanust POC, pa3BUTHE KOHCTPYKTOPCKHX W pacu€THBIX HABBIKOB, a TaKke
CaMOCTOSITEIBHOCTH B pabore.

I'maBHelmyMy 3a1a9aMy B XO/I€ BHITIOJTHEHUN KypCOBOTO TPOEKTA, SBISIFOTCS:

- cHUCTEeMaTH3alks U paclIMpeHHe TEOPETUUECKUX 3HAHUM NPU pEIIeHUN KOMIUIEKCHBIX
3a/1a9 CO3MIaHUs COBPEMEHHBIX KOHCTpyKImid POC;

- COBEpIICHCTBOBAaHWE  CXEMOTEXHHYECKMX H  KOHCTPYKTOPCKHUX  HaBBIKOB
MIPOEKTUPOBAHUS;

- PaKTHYECKOE TTPUMEHEHIE KOMITBIOTEPHOH TEXHUKH MTPH MMPOCSKTUPOBAHUM;

- U3y4YeHHE CTIPAaBOYHON U TEXHUYECKON JIUTepaTyphl o mpoekTupoBanuio POC, a Takxke
€IMHOW CUCTEMBI KOHCTpYKTOpcKoii fokymenTaruu (ECKJL);

- TIOATOTOBKAa K CAMOCTOSTEIbHOMY PELIEHHUIO CIOKHBIX KOHCTPYKTOPCKUX 3ajiad MpH
BBITIOJIHEHWW JHWIUIOMHOTO TMPOEKTa U TMOCIeAyIomedl paboTel Ha MPOMBIIUIICHHBIX
PEANPUATHIX.

[IpemmeToM KypcOBOTO TpOEKTa SIBIAETCS pa3padoTKa BecbMa paclpOCTPaHEHHBIX B
POC koHCTPYKTUBHO 3aKOHUEHHBIX 0J0K0B U nzaenuii POC. [Ipu 5ToM HE0OX0IUMO 3HATh:
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- IPUHIIUTIBI ACHCTBHS PATUOTEXHUIECKUX YCTPOMCTB U CHCTEM;

- 0COOEHHOCTH KOMIIOHOBOK POC;

- CBOICTBa MaTepHAJIOB U UX IMPOSBICHUS B PA3IIUYHBIX YCIOBHAX IKCILTyaTalllH;

- TEXHOJIOTHIO U3TOTOBJICHUS OTACIbHBIX JIeTale U COOPOUHBIX SITUHMII,

- aBTOMATH3AINIO TPOEKTUPOBAHMS KOHCTPYKIIUH M TEXHOJIOTHIECKUX MTPOIIECCOB;

- ycnoBust akcrutyaranuu POC 1 METOIbI 3alUThI €€ OT 1eCTa0 IIN3UPYIONINX (haKTOPOB
(TermmooOMeHHbBIE TIPOIECCH, BUOpPAIMH M yAaphbl, BO3ACWCTBHE 3IEKTPOMATHUTHBIX TIONEH,
paauaIy U BJIary 1 T.1.);

- BOIIPOCHI CTAaHAAPTU3ALNH, YHUPHUKAIIMHA U TEXHOIOTHIHOCTH;

- mpaBwiia 0(hOpPMIICHHS KOHCTPYKTOPCKOH IOKYMEHTAIIMHA U MHOTOE JIPYToe.

IIpoekTHpoBaHWE COBPEMEHHBIX PagHO3ICKTPOHHBIX cpenctB (POC) 3akmrodaeTcs B
MIPUHATAN MHOXECTBA MPOCKTHBIX PEIICHUH MO MPUHIIAIIAM JACUCTBUS ()YHKIIMOHAIBHBIX y3JI0B
(DY), ux cxemaM U IMOCTPOCHHUIO KOHCTPYKITHH, TI0 AJIEMEHTHOM 0ase, a TakkKe 0 COBOKYITHOCTH
TEXHOJIOTUYECKUX TPOIECCOB, MpEaraeMbIX I KCIOIb30BAaHHUS IMPH WX H3TOTOBJIICHUH,
PEIICHUI0 OCHOBHBIX MNPOOJEM TEXHMYCCKOM OJKCIUTyaTallMd. OJTO MPOLECC HEMPEPhIBHOTO
YTOUHEHUS Mojenu mnpoekTupyemoro POC oT 3ambicna B BUAE TEXHHYECKOTO 3aJaHUS K
roToBOMY TpoekTy. IlpeomosieBass MHOTOOOpa3Hbie NMPOTHBOPEUUS TEXHUYECKOI'O 3aJaHus, B
mporiecce co3maHuss HOBBIX POC MPOEKTUPOBIIMK CTPEMHUTCS BBIOpaTh ONTUMAIBHYIO
MPOCTPAHCTBEHHYIO KOMIIOHOBKY V3JI0B M OJIOKOB, cocrapisiomux POC, obecrieunTh uX
ANEKTPUYECKOE M MEXaHMYECKOE COCAMHEHUE W 3alUTy OT HEeONaronpusATHBIX BO3IEHCTBUIMA
BHeIIHUX (hakTopoB W moMmeXx. [lepBocreneHHoe TpeOoBaHuMe mpH MpoekTHpoBanuu POC
3aKJII0YAeTCsl B TOM, YTOOBI CO3/]aBaeéMOe YCTPOCTBO OBIIO 3(ppeKTHBHEE CBOETO aHAIOTa, T.C.
MIPEBOCXOJIMIIO €r0 MO KayecTBY (YHKIIMOHMPOBAHUS, CTECIICHHM MUHHATIOPU3AIMH U TEXHUKO-
SKOHOMHYECKOH IeTIECO00Pa3HOCTH.

[MomHATh TNPOU3BOAMTENBHOCTh TPYla IMPOCKTHPOBIIUKOB, TMOBBICUTH KavyeCTBO,
VIACIIEBUTh W COKPATUTh CPOKH TPOEKTHPOBAHUS MOXXHO C TIOMOIIBI0 3()(PEeKTHBHBIX
MHGOPMAIIMOHHBIX TEXHOJIOTUH aBTOMAaTU3UPOBAaHHOTO MpoekTupoBanus POC, oOoOmmarommx
OTIBIT PAaOOTHI BEICOKOKBATU(UITUPOBAHHBIX Pa3padOTIYNKOB HA 0a3e MPUMEHEHHS COBPEMEHHBIX
MaTeMaTHYECKUX METOJIOB: TEOpUU rpados, QITOPUTMOB, MaTeMaTHYECKOTO
MIPOrpaMMHUPOBaHHMs, UCCIICIOBAHUS OTIEPAlfii, BBIYMCIUTEIbHBIX METOI0B U T.a. Hawmmyudmias
(opma opranmzanuu mporiecca npoektupoBaHus POC — uCMoNb30BaHNE WHTETPUPOBAHHBIX
CHCTEM CKBO3HOIO aBTOMATH3WPOBAHHOI'O MPOCKTHPOBAHUS, MO3BOJISIONIMX B 3HAYMTEIBHOMN
CTETIEHN OCBOOOJUTH pa3paboTYMKa OT MOHOTOHHOM, TPYMOEMKON M YTOMHUTEIbHON PabOThI H
MOBBICUTh UX MHTEIUICKTYaIbHBIC BO3MOXKHOCTH Ha 3Talle MPUHSATHUS ONTUMANIbHBIX perieHui. K
COXKalleHWI0, B HacTosiiee Bpemsi momoOHoi ckBo3HoW CAIIP, oxBareiBaromieil Bce 3Tarlbl
npoektupoBanus POC, moka emé He co3maHo. TeM He MeHee, CYIIECTBYET KOJIOCCAIbHOE
rxonuaectBo CAIIP, peann3yromux 3HaUNTENbHYIO YaCTh MPOEKTHBIX MPOLIEAYP MPOESKTUPOBAHHS
POC. Omun u3 BO3MOXHBIX BapHaHTOB MOAOOHOIO KoMIUieKcupoBaHus Heckonbkux CAITIP,
00eCTIeYnBAIOIINX pelleHre OOJBIIMACTBA U3 CTOSIIUX Tepen OyayIIuM IPOEKTUPOBITUKOM
P3C 3anmay, 3akiarodaercs B CICTYIOIIEM.

1. Onnoit u3 nonysspuermux CAITP KOHCTPYKTOPCKOTO CHHTE3a C BECbMa Pa3BUTHIMU
BO3MOXKHOCTSIMU JIJI1 CO3JaHHUS M PENaKTUPOBAHUS MOBEPXHOCTEH, a TakKe COBMECTHOMU
00paboTKM TIOBEpXHOCTEH U TBEPABIX Tel sBisieTcst Solid Works— mapaMmerpudeckast mporpaMmma
MPOCKTUPOBAaHUS TPEXMEPHBIX MoJeNedl TBEPABIX TeN, COCTOANIMX U3  3JICMCHTOB.
[Tapamerpudaeckue pa3zmepsl B SolidWorks moMoraroT Tak mOoCTpOUTH MOJENb, YTO U3MCHECHHE
KOHCTPYKIIMH CTaHOBHTCSI MPOCTOH 3amaueld m3MeHeHHs pasmepoB. SolidWorks — mormHoe
CPEACTBO TPOEKTHUPOBAHUS, TPENOCTABISIONICE MPOEKTHUPOBIINKY pEaNbHbIE CPENCTBAa IS
CO3/IaHUsl TPOTOTHUIIOB, COOPOK, MPOBEPKM IWHAMHKHM ToBeneHuss wusgenuii. SolidWorks
CrocoOeH cTaTh SAPOM HWHTETPHPOBAHHOTO KOMIDIEKCA AaBTOMATH3AIlMH TPEATPHUITHS, C
ITOMOIIIBEO KOTOPOTO OCYIIECTBISIETCS MOJCPKKA U3ACTHS Ha BCEX ATAlax >KU3HEHHOTO IIHKIIA,
WH)XEHEPHOTO aHAJIM3a U TIOATOTOBKH MPOU3BOCTBA HU3ACIHUI JIF000H CI0KHOCTH M Ha3HAUCHUS,
BKJIIOYAsl CO37[aHME WHTEPAKTUBHOW-HOW JOKYMEHTAllMUW M o0ecriedeHre oOMeHa aHHBIMU C
JPYTUMHU CUCTEMaMH.

2. B mocnemHee Bpems 4YETKO O0003HAUMIACh TEHICHIHS TPYIIIUPOBAHUS B
HMHTETPUPOBAHHBIC CUCTEMbI KPOME UHCTPYMEHTOB I€OMETPUUECKOTO MOJICIIMPOBAHUS TAKKE U
pacuérapix nporpamM. Hampumep, momHOCThIO MHTErpupoBaHHbiil B SolidWorks moacucremsr
COSMOSFloWorks mo3Bosisier aBToMarn4eckd (OPMUPOBATH CETOYHBIE MOJCTH OOBEKTa
MIPOEKTUPOBaHUS W TPOBOIUTH MOJIEIHPOBAHUE TEUEHWH, TeruiooOMeHa (M TerrIonepenayn)
M000H CIIOKHOCTH Oe3 KaKOM-T100 JTOTIONHUTENBHOM Mepeiady TaHHBIX M1y HUMHU.
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3. Emé omma Momyms SWR-DnekTpruka 00beqUHSIET IIEKTPHIECKYI0 i MEXaHHIECKYIO
4acTH MpOeKTa B eIWHOH cpene npoektupoBanust SolidWorks, obecrieunBaeT MonenTupoBaHue
MIPOBOAHBIX COEAMHEHUH MEXIy KOHTAaKTaMH C HCIIOJIb30BaHHEM IOMOJIHIEMOH OMOIMOTEKH
COEIUHHTENEH U Pa3InIHBIX MaTepHaIOB — IIPOBOAOB, MHOTOXHMIIBHBIX KaOelnel, N30 IIMOHHBIX
TpyOOK, SKpaHUPYIOUINX IJIETEHOK U T.A. Ha 0cHOBE BBIMOJHEHHOTO NPOEKTa MOHTaXa, MOAYIb
ABTOMaTHYECKH TEHEPUPYET TMOJHYI0 HHPOpPMalUi0 OO0 HCIONb30BaHHBIX MaTepHanax |
BBINOJTHEHHBIX COCIMHEHMSX, [IPEACTABIIAS €€ B BUAE TAOIUI U OTYETOB.

4. Altium Designer (Protel) - xommiekcHas cucTeMa aBTOMAaTH3MPOBAHHOTO
npoektupoBanus (CAIIP) paamosneKTpOHHBIX CPEACTB, pa3pabOTaHHAs aBCTPATHHCKOMH
koMnanueit Altium. Altium Designer — 3To cuctema, O3BOJISIOIIAS PEATU30BBIBATH MPOEKTHI
PO3C nHa ypoBHE CXEMBI WM MPOTPaAMMHOTO KOmIa ¢ TMOCHeRyIomeil nepenadeit nHbopMammm
npoektupoBuky [IJIMC wmu nedatHolt minarel. OTIMYUTETFHOW 0COOCHHOCTBIO TPOTPAMMBbI
SBJIAETCSl NIPOEKTHAs CTPYKTYpa M CKBO3HAs LEJIOCTHOCTh BEACHUS pa3pabOTKH Ha Pa3HBIX
YPOBHSIX MPOEKTHPOBaHMA. 3MeHeHHs B pa3paboTKe Ha YPOBHE IUIaTHl MOTYT MTHOBEHHO OBIThH
nepenanbl Ha ypoBeHb [IJIMC wunm cxembl U Tak ke oOpaTHO. Pa3paboTka meuaTHO# IaThl
BO3MOXKHA B TPEXMEPHOM BHJIE C IBYHAIIPaBICHHOW Tepenayelt nHpOopMauul B MEXaHUUECKUE
CAITIP (Solid Works, Pro/ENGINEER, NX u ap.)

5. KOMIIAC-3D - oredecTBeHHasi cucTeMa TPEXMEPHOTO MOJEIMPOBAHMS, CTaBINAS
CTaHJAPTOM JUIA THICSIY POCCUHCKUX MPEANPUATUH, O1arogaps yIaYHOMY COYETaHHUIO MPOCTOTHI
OCBOGHHMS U JIErKOCTH paboThl € MOLIHBIMH  (DYHKIHMOHANBHBIMH  BO3MOXKHOCTSIMU
TBEPAOTEIBHOTO U MOBEPXHOCTHOTO MOJICTIMPOBAHHMS U 110 BO3MOXKHOCTIM Onm3Ka ¢ SolidWorks.
Kommac-3D o0mamaer BO3MOXKHOCTSMH OQOPMIICHHS TPOEKTHOH H KOHCTPYKTOPCKON
JIOKyMEHTAaluU cortacHo cranaaptam cepun ECKJI.

Hroro 3a cemectp 5

10.1 TembI KypcoBbIX padboT

[IpumepHas TemaTHKa KypcOBBIX paboT (IPOEKTOB):

B Hauane 7 cemecTpa npenogaBarelib-pyKOBOIUTENb IPOEKTA BBIIAET KAKIOMY CTYACHTY HHIUBHyalbHOE
3aJaHue Ha KypCOBOE NPOEKTUpOBaHME. B HEM yKa3bIBalOTCS: CPOK BBIAAYM 3aJaHUsl, CPOKH IPOBEICHHUS
MPOMEXYTOYHOTO KOHTPOJIS HaJl BBHIOJHEHHEM OTAEIBHBIX JTaloB NMPOCKTUPOBAHMS, M JlaTa 3alllUThl IPOCKTA.
3aganue opopmisieTcsl Ha CIeUalbHOM OJIaHKe, B KOTOPOM 3allUCHIBAIOTCS:

- TeMa MPOEKTa;

- ICXOZIHBIE JaHHBIE K MIPOEKTY;

- IEPEYUCIISIOTCS ATAIBI PadoT;

- 00BeM U cofiepikaHue alb0OMa KOHCTPYKTOPCKOW TOKYMEHTALNH;

- 00BEM U COJIEPKAHNUE PACUETHO-TIOSICHUTEILHOM 3alMCKH;

- peKOMeHlyeMasl JIUTepaTypa,;

- IOTIOJIHUTEINBHBIE YKa3aHUS K TIPOEKTY.

[locne ananmu3a CTYOEHTOM HHAMBHIYAJIBHOTO 3aJaHHMA Ha KypCOBOE HPOCKTHPOBAaHHWE W YTOUHCHHUS
COBMECTHO C PYKOBOAMTENEM NpoeKTa oO0béMa M cofepikaHus paboT, HeoOXOAWMO pa3paboTaTh pacHIupeHHOe
JacTHOE TexHuueckoro 3azanue (UT3) Ha mpoeKTupoBaHUE [IEYaTHOTO y3J1a U KOHCTPYKIUH U3EIIHSL.

Tema kypcoBoii padorbl. B Xome KypcoBoro mpoekTta HEOOXOIUMO pa3paboTaTh KOHCTPYKTHBHO-
3aKOHYEHHBIE (YHKITMOHATLHEIE Y376l (DY) POC pa3zHooOpa3zHOro Ha3HAUYECHUS: OOPTOBBIC, MOPCKHE, HA3eMHBIC U
T.A. W3-3a BpeMEHHBIX OTrpaHMYCHHUI, NpU BHIOOPE TEMBI NPOEKTa PEKOMEHAYeTCs, Kak INpaBWIo, OTAaBaTh
npeanourenue OV, BxomsmmM B coctaB POC (mmm 3akoHueHHoe POC), comepikamue B coctaBe He Oomee 50
ANIEKTPOPAANO3IEMEHTOB. 3aaHusl, BbllaBacMble CTYACHTY Ha BBIIIOJIHEHHE KYPCOBOTO IIPOCKTA, TOJLKHBI OTBEYaTh
CIEMYIONTUM TPEeOOBAHUIM:

—  YPOBHIO NOATOTOBKH CTY/IEHTa M OTPAHUYEHHIO 110 BPEMEHH, OTBEIEHHOMY Ha €€ BBIIIOJIHEHHUCE;
— Ccomepkarb 3aJadd, C KOTOPBIMH CTAaJIKWBaeTCs OakalaBp, 3aHUMAIOIIUICS pacdéTHOW H
KOHCTPYKTOPCKOH EATENBHOCTHIO B X0/1€ poekThpoBanus POC;
— IpexycMaTpHuBaTh HEOOXOIMMOCTb O3HAKOMIJICHHUS C JOTIONIHUTENLHON JIUTEpaTypoii;
MOOIIPSIIOTCS.  peajibHble TEMBbl KYPCOBBIX MPOEKTOB, a TAKXe TEMBbl, SIBIAIOLUIMECS YacCTbIO
BBIITYCKHOW KBaTH()UKAIMOHHOM Pa0dOTHI (JUIJIOMHOTO MTPOEKTA).

ITo KOHCTPYKTHUBHOM clloKHOCTH pazpadarsiBaeMoe POC momkHO OBITH He HIKE 1-TO CTPYKTypHOTO YPOBHS
Y BBITIOJTHEHO ¢ yuéToM cTaauit mpoektupoBanus mo ECKJI.

Hcxonnble 1aHHbIE K NPOEKTY. VICXOMHBIMY JaHHBIMU AJIS1 BHIIOJIHEHHS POEKTA SBIISIOTCS:

1) cxema »osnexkTpuueckas mnpuHUuUNHanbHas @Y ¢ omnucanmem paboThl, € TEPEYHEM BXOISIIUX
anekTpopaanodieMenToB (OPJ) u ux mapameTpos;

2) sleKkTpUuYecKhe TpeOOBaHUS C yKa3aHMEM [aHHBIX, HauOolee XapaKTEePHBIX Ui pa3padaThBaeMOTro
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YCTpOMCTBa, HAmpuMmep, UIA PaAUONPHEMHOIO YCTPOWCTBA: YYBCTBHTENBHOCTh, W30MpaTeNbHOCTh, PabdO4Mit
JIMAIa30H 4acTOT U APYTHUe; A1 PagUoIepeNaroliero yCTpOUCTBa — CTaOMIBHOCTD 9aCcTOTHI, BBIXOIHASI MOIHOCTD,
pabouuii 1Uana3oH 4acToT U T.1.;

4) ycnoBus JKCIUTyaTallill Pa3MYHBIX THIMOB POC B 3aBUCMMOCTH OT KIMMATHYECKHUX OCOOCHHOCTEH
MECTHOCTH, IJie OHU OyayT paborarh, pofa o0bekTa (Kopadib, CaMONET, CIIyTHUK U T.J.) U APYTUX NPUUMH 331a10TCS
YKa3aHWEM B PAaCUIMPEHHOM TEXHHYECKOM 33JaHMM KOHKPETHBIX KOJMYECTBCHHBIX II0Ka3aTesiell BO3JEHCTBUH.
Hampumep, 6oproBoe camonérnoe POC: ycroitunBocTs K kauMatudeckuM BozaeiictBusiM o ['OCT 15150-69, k
MexaamdeckuMm — 1mo 'OCT 16019-78 u I'OCT 17676-81; ycnoBus xpaHenus u TpaHcmopTupoBanus mo ['OCT
15150-69;

5) TEXHUKO-DKOHOMHYECKHE TPEOOBaHMS 3aJalOTCSl CEPUUHOCTBIO MPOU3BOJICTBA YCTPOWCTBA M TPYIION
W3AEIMs B 3aBUCHMOCTH OT CTOUMOCTH €ro pa3paboTKu U npou3BoAcTsa (1, 2, 3 rpynmsl).

O0beM 1 conep:xkanmne rpadpuueckux pador. [padudeckast 4acTh MPoOEKTa BKIIOYAET KOMIUIEKT YePTEKEH
Ha pazpabarbiBaemyro nedarHyto riary (I1I1) oopémom He menee 6 muctoB dopmara A4 mo 'OCT 2.301-68,
BBHIMOJTHEHHBIX € KCIIONb30BAaHMEM KOMITBIOTEpA: - HCXOAHAS CXeMa »dJIeKTpUYecKas TNpUHIUIHATbHAS
npoektupyemoro POC  (unum  pUCYHOK M3 MCTOYHHKA IPOEKTHPOBAHMA) C YKa3aHWEM IPUMEHSEMBbIX
NIEKTPOPAANOITIEMEHTOB; - CXeMa JJIEKTpHUYecKas NPUHIUNHAIbHAs MpOeKTHpyemoro medarHoro y3ma POC u
MEPEUeHb IEKTPOPATUONIEMEHTOB K HEl; - 4epTEéX NeYaTHOW IJIaThl; - COOPOUYHBIN 4epTEX IEYaTHOTO y3/ia U
cneunuKanus K HEMY; - YepTeXH AOPa0OTaHHBIX JeTajell Hecylled KOHCTPYKIMH; - 4epTéx oOliero Buaa
npoektupyemoro POC ¢ ncronms3oBanreM SolidWorks. O0beM U copeprkaHue pacuEéTHO-TIOSICHATEILHOW 3aIHCKH.
PacuérHo-nosicHuTeNpHAs 3amucKa JIODKHA COCTOSTh He MeHee ueM u3 20 IMedaTHBIX JIMCTOB, BBIIOJHEHHBIX C
HCIIOJIb30BAHUEM TEKCTOBOTO mpoleccopa Word mim CXokero mo BO3MOXKHOCTAM. PexomeHnyemas nureparypa.
PykoBoauTens mpoekTa Ha3bIBaeT JUTEPATypy, KOTOPYIO Lenecoo0pa3Ho MCHONb30BaTh CTyAEHTY MpH pa3paboTke
koHcTpykuud I1I1. JlononHuTenbHbIe YKa3aHUs K IPOEKTY. DTOT pa3zAesl UCIOJIb3YeTCsl PyKOBOJUTEIEM IIPOEKTa JUIs
BKJIIOUCHHSI JIOTIOIHUTENBHBIX TpeOOBaHM K MPOEKTYy HCCIEeNOBaTelIbCcKOro Xapakrepa. (OuYeBHAHO, dYTO
MepBOHAYATLHBIN BEIOOP OOJILIIMHCTBA XapaKTEPHUCTHK (THII TUIATHI, €€ TadapUTHBIC pa3Mephl, HapaMeTPhl IEYaTHBIX
MPOBOAHMKOB H T.II.) B IIPOLIECCE MPOESKTUPOBAHUS yTOUHSETCS X M3MEHsieTcs. [lomoaHeH s, KOTOpbIe HOSBISIOTCS Y
CTyZeHTa IpH paboTe Ha/ KypCOBBIM MPOEKTOM, TaKKe BKIIOYAIOT B 3TOT Pas3zei.

11. PeliTuHroBasi cucreMa /1jisl OllEHKH YCIIeBA€MOCTH CTY/I€HTOB

11.1. baniabHbIe OLEHKHU AJIsl 3JIEMEHTOB KOHTPOJIS
Tabmuna 11.1 — bamipHbIe OIEHKH JJIs1 DJIEMEHTOB KOHTPOJISI

OneMeHThI MaxkcumanbHbIi 0amt Ha | MakcuManbHbIN Oajut 3a | MakcuManbHBIN Oaiut 3a
o Bcero 3a
yaeOHOH 1-yto KT c nagana nepuoa mexay 1KT u nepuon mexay 2KT u Ha coMeCT
NeITEIbHOCTH cemecrtpa 2KT KOHeI] ceMecTpa p
7 cemecTp
Brictymienue (mo- 3 3 3 9
KJIaJ]) Ha 3aHITHH
KommoneHnt cBoe- 1 2 2 5
BPEMEHHOCTH
Koucniekr  camo- 4 4 4 12
IIOATOTOBKH
Onpoc Ha 3aHi- 2 2 2 6
THAX
Otuér mo mabopa- 20 25 23 68
TOpHOH pabore
Hroro makcumym 30 36 34 100
3a Mepuoj
Hapacrarommm 30 66 100 100
HUTOIOM
8 cemectp
Kommonent cBoe- 1 1 2 4
BPEMEHHOCTH
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Koncmekr  camo- 1 1 1 3
MOJITOTOBKH

Onpoc Ha 3aHs- 1 1 1 3
THSIX

Otuér mo Kypco- 30 30
BOH paboTe

Otuér mo nabopa- 10 10 10 30
TOpHOH paboTe

HUrtoro makcumym 13 13 44 70
3a TIepHro.

OK3aMeH 30
Hapacrarommm 13 26 70 100
UTOTOM

11.2. TlepecyéT 6a/1710B B OlIeHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuér 6aI0B B OLIEHKH 32 KOHTPOJIbHBIE TOUKU NpeAcTaBieH B Tabiuue 11.2.
Tabmuma 11. 2 — Ilepecuér 6aoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH

Bannbl Ha AaTy KOHTPOIBHOW TOYKU Onenka

> 90% ot MakcuMaIbHOM cyMMBI OayutoB Ha nary KT 5

Ot 70% mo 89% ot MakcuMansHOU cymMMbl OayutoB Ha nary KT

4
Ot 60% 1o 69% ot MakcuManbHOU cyMMBbI OayutoB Ha nary KT 3
2

< 60% ot MmakcuUMalIbHON cyMMBbI O6aiioB Ha naty KT

11.3. Ilepec4éT cyMMBbI 6a/1/10B B TPAAULMOHHYI0 H MEKIYHAPOAHYI0 OLIEHKY
[Tepecuét cymMBI 6aJIIOB B TPAAMLIMOHHYIO H MEKAYHAPOIHYIO OIICHKY IpeacTaBieH B Tabmume 11.3.
Tabnuua 11. 3 — [lepecuét cymmbl 6AJIJIOB B TPAAUIIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

HroroBas CymMMa 6aJ'IJ'IOB, YUYUTHIBACT

Onenxa (FOC) YCIIELIHO CAAHHBIN 3K3aMEH Onenka (ECTS)

5 (oTM4HO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85 -89 B (ouenp xoporiio)

4 (xopormro) (3a4TeHO) 75 -84 C (xopormo)
-7 D (ynoBneTBOpuTENHHO)

3 (YHAOBIETBOPUTEIHHO) (3aUTEHO) 0569
60 - 64 E (mocpenctBenHo)
2 (HCYROBJICTBOPHTELHO) (1 Hwmxe 60 6amios F (HeymoBineTBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOoAN4YecKOe U MHGOPMALMOHHOE O0ecneYyeHue JUCIUIIMHBI

12.1. OcHoBHas auTEparypa

1. UWudopmanuoHHble TEXHOJOTUU MPOCKTHUPOBAHUS PAaJIUOIEKTPOHHBIX CPENCTB: y4el. moco-
oue nns ctyn. Beicil. yueb. 3aBeaenuit / FO.JI. Mypomues, J[.}O. Mypomues, WU.B. Topun u ap. — M.:
Wznarensckuii neHTp «Axagemus», 2010. - 384 ¢. (manuune B 6ubamoreke TYCVYP - 8 ak3.)

2. Kyapssues, E.M. OcHOBBI aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHU: yueOHMK i By30B / E.
M. Kynpsues. - M.: Akanemust, 2011. - 304 c. (nanuuue B 6ubauorexe TYCVYP - 10 5k3.)

3. Pa3paboTka TeXHHMUYECKOTO 3aJaHHUs U TEXHHUECKUX MPEJIOKEHUN Ha npoekrtupoBanue POC:
YyebHoe mocobue K KypcoBOMY U ITUILIOMHOMY npoektupoBanuto / Koopus IO. I1. - 2016. 83 c. [Dnek-
TpOHHBIN pecypce] - Pexxum noctymna: https://edu.tusur.ru/publications/6567, nara oopamenus: 25.01.2017.
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12.2. lonoJHUTeIbHAS JTUTEPATypa

1. HWudopmarmioHHBIE TEXHOIOTHH TPOSKTUPOBAHMS PAIUOICKTPOHHBIX CPENCTB: YUeOHOe mocodne K
KypcOBOMY U JUIIOMHOMY mipoektupoBanuto / Koopun IO. I1. - 2016. 74 c. [OnekrpoHHBIH pecypc] - Pexxum no-
crymna: https://edu.tusur.ru/publications/6566, cBo6oHBII.

2. VYeapoB A.C. P-CAD. IlpoektupoBanue u KOHCTPYHPOBAHHE AIEKTPOHHBIX YCTPOUCTB. - M.: «lopsuast
nuHuA-Tenexom», 2004. - 760 c. (Hanmane B 6nomoreke TYCVYP - 42 5k3.)

3. Cremenko, B.b. P-CAD. TexHonorust npoeKTHPOBaHUS MEYaTHBIX IUIaT: YueOHoe nmocodue s By30B /
B. B. Cremenxko. - CII6.: BXB-IletepOypr, 2005. - 711 c. (manmaue B 6ubmmotexe TYCVYP - 20 2k3.)

4. PazpaboTka 1 0pOopMIICHHE KOHCTPYKTOPCKOH TOKYMEHTAIMU PaJHodIeKTpOHHON anmnaparypsl: Crpa-
Bounuk / O.T. Pomansiuesa, A K. MBanosa, A.C. Kynukos u ap.; [Tox pen. 3.T. PomansrueBoii. — M.; Paguo u cBsi3b,
1989. — 448 c. (Hammuue B 6udbmuorexke TYCYP - 21 3k3.)

5. Pazesur B.J., IloramoB 0.B., Kypymmua A.A. IlpoextnpoBanne CBY ycTpoOHCTB ¢ MOMOIIBIO
Microwave Office. — M.: Conon-Ilpecc, 2003. - 496 c. (nanuyue B oubanorexke TYCVYP - 14 9k3.)

6. OcCHOBBI IPOCKTUPOBAHUS JIICKTPOHHBIX cpencTB: YueOHnoe nmocodue / Kosnos B. I., Uepnsiiies A. A.,
Ko6pun 0. I1. - 2012. 149 c. [Dnexrponnsiii pecypc] - Pexxum pocryma: https://edu.tusur.ru/publications/2783,
CBOOOIHBIMN.

12.3 YueOHO-MeTOANYECKHE TOCOOUS

12.3.1. O6s13aTesibHbIE y4eOHO-MeTOAUYECKHE OCO0US

1. HuadopmannoHHBIE TEXHOJOTHH MPOEKTHPOBAHUS PaJUO3JIEKTPOHHBIX CPENCTB: YueOHoe mocobue K
KypCOBOMY M JUILIOMHOMY npoektupoBanuto / Koopus 0. I1. - 2016. - 74 c. [OnexrpoHHbIi pecypce] - Pexxum go-
cryma: https://edu.tusur.ru/publications/6566, nara obparenus: 25.01.2017.

2. ABTOMaTH3MpPOBaHHOE NPOEKTHPOBAHUE PAIUO3IEKTPOHHBIX CPEACTB: MeTonuueckre yKa3aHus o ca-
MocTosiTenbHOUM pabore / KoOpun 1O. II. - 2017. 23 c. [Onekrponnsiii pecypc] - Pexum mgocryma:
https://edu.tusur.ru/publications/6621, nata obpamenus: 25.01.2017.

3. HudopmannoHHbIE TEXHOJIOTHU TPOCKTUPOBAHMUS PAIUOINEKTPOHHBIX CpeICcTB: MeTognyecKue yKasa-
HUS 110 KYPCOBOMY U TUILTOMHOMY TTpoekTupoBanuio / Koopun HO. I1. - 2012. 140 ¢. [DnekTpoHHEIH pecypc] - Pexxum
moctyma: https://edu.tusur.ru/publications/2615, nara obpamenus: 25.01.2017.

4. Altium Designer. SolidWorks. Yacts 1. Pa3pabotka snemenTHON 6a3br: COOPHHUK MPaKTHIECKUX 3a/1a-
HUH MO0 NMPOEKTHPOBaHUIO mevaTHbIX y3710B POC / Ozepkun . B. - 2012, 66 c. [DnekrpoHHbIi pecypce] - Pexum
mocryma: https://edu.tusur.ru/publications/1556, nara oopamenus: 25.01.2017.

5. Altium Designer. SolidWorks. Hacts 2. CxemoTexanueckoe npoekrupoBanue: COOpHUK NPaKTHYECKUX
3aJJaHMi TI0 TIPOEKTUPOBaHMIO MedaTHBIX y3510B POC / Ozepkun . B. - 2012. 50 c. [DaexrponHSbIi pecypc] - Pexum
nmoctyma: https://edu.tusur.ru/publications/1554, nara obpamenus: 25.01.2017.

6. Altium Designer. SolidWorks. Yactes 3. Tononorudeckoe npoekrupoBanue: COOPHHUK MPaKTHUECKUX
3aJlaHuii TI0 IPOEKTUPOBaHMIO MedaTHbBIX y310B POC / O3epkun . B. - 2012. 95 c. [DaexrponHEIi pecypc] - Pexum
mocryma: https://edu.tusur.ru/publications/1558, nara o6pamenus: 25.01.2017.

7. 3HAKOMCTBO C CHCTEMOW aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBaHUs nevarHeX miat P-CAD: Meroauue-
CKHe yKa3aHus K JlabopatopHoil paboTe 1o aucuuiuinHe « M HpopMannoHHbIE TEXHOJIOTHU poeKTupoBanus POCy /
Ko6pun 0. I1. - 2012. 28 c. [Dnexrponnbiii pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/2614, nara
obpamenus: 25.01.2017.

8. Opranuzanus u BefeHue OnOMMoTek pamuodiemenToB B P-CAD: Meroandeckue yka3zaHus K Jadopa-
TOpHOH paboTte mo nucuuiuinHe « MHpopManmonHslie TexHonoruu npoekruposanust POC» / Kobpun 0. I1. - 2012.
31 c. [DOnexrpounsiii pecypc] - Pexmm moctyma: https://edu.tusur.ru/publications/2612, nara oGpamieHus:
25.01.2017.

9. Co3snmanue yciIoBHBIX rpaduueckux 0003HadeHui paanosieMeHToB B P-CAD: MeTonnyeckue yKa3aHus
K JaboparopHoii padote o auctuiuinie «HpopmannonHslie TexHonoruu npoekrupoanus POCy / Koopun HO. I1.
- 2012. 60 c. [Dnexrponnslit pecype] - Pexxum mocryma: https://edu.tusur.ru/publications/2611, mara oGpaieHus:
25.01.2017.

10. Pa3paboTka mocagouHBIX MECT Ui MOHTa)Xa KOHCTPYKTHUBHBIX 3JIEMCHTOB Ha II€UaTHOHM muiare B P-
CAD: Metonuueckue ykazaHus K jJadopatopHoii padote no aucuurinae « M HpopMaluoHHbIE TEXHOJIOTHU MPOEK-
tupoBanuss POC» / Kobpun 10. II. - 2012. 83 c¢. [DnexkrpoHHblli pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/2610, nara obpamenus: 25.01.2017.

11. ®opmupoBanue komrnoneHtoB POC ¢ momomipio aucnerdepa oudmmorek P-CAD Library Executive:
Meroandeckue yKa3aHus K 1abopaTopHoii padoTe no pucuuiuinie « M HbopMannoHHbIe TEXHOIOTHH MPOEKTHPOBA-
Hus POC» / Kobpun 0. II. - 2012. 35 «c¢. [DOnekrponHeii pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/2609, nara obpamenus: 25.01.2017.

12. Cozpanue anekrpuyeckux cxem rpaduueckum pegakropom P-CAD Schematic: Metonnueckue ykasa-
HUS K J1a0opaTopHoil pabote mo aucuumuinHe «VHpOpMamoHHble TeXHONOrHK npoektupoBanus POCy / Kobpun
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10. I1. - 2012. 46 c. [DnexTpoHHsIii pecypc] - Pexxum noctymna: https://edu.tusur.ru/publications/2608, nata o6pare-
Hus: 25.01.2017.

13. Jluanorosoe pasMmerieHue 3eKTpopaauodneMeHToB B P-CAD: Meroauueckue yka3zaHus K g1abopaTtop-
HO¥ pabore no aucnuiuiHae «MHpOopMaImorHble TeXHOI0THH poektupoBanus POCy / Koopun 0. I1. - 2012. 48 c.
[DnexTpoHHEIi pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/2607, nara o6pamenus: 25.01.2017.

14. PydunHas v MHTEpaKTHBHAS TPACCHPOBKU MPOBOMHUKOB TiedaTHBIX iaT B P-CAD: Metomndeckue yka3a-
HUSL K J1abopaTopHoil pabote mo aucuumuinHe «MHpopMaoHHble TEXHONOTHH TpoekTupoBanusi POCy / Kobpun
1O. I1. - 2012. 51 ¢. [DnexTponHsIii pecypc] - Pexxum mocryma: https://edu.tusur.ru/publications/2606, nara o6parie-
Hus: 25.01.2017.

15. ABromarudeckas TpacCHpOBKa MPOBOJHMUKOB nedaTHbIX miaT B P-CAD: MeTtonnueckue yKkazaHus K Ja-
OopatopHoii pabote no aucuuiuimHe «MHpopMannonHsle TexHoiaoruu npoekruposanust POCy» / Koopun 1O. I1. -
2012. 36 c. [Dnexrponusiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/2605, mata oGparieHws:
25.01.2017.

16. OcHOBBI 3PrOHOMHUKH W AM3aiiHA PAJNOIIEKTPOHHBIX CPEACTB OBITOBOrO HazHA4YeHUs: YueOHOe Moco-
oue / Konmakos A. K. - 2012. 200 c. [DnexrponHsblii pecypc] - Pexxum mocryma; https://edu.tusur.ru/publications/1112,
nara obpamenus: 25.01.2017.

17. Pacy€t ToNMmuHBI BIaro3aMTHEIX TOKPEITHH aetaneit POC: Meronudeckoe mocoOre s BHITIOTHEHHS
npaktudeckoro 3ansatus / KommakoB A. K. - 2012, 11 c. [OnekrpoHHslii pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/1040, nara obpamenus: 25.01.2017.

18. Pacuer cobcTBeHHOI YacToThI MeyarHoro y3na POC: MeTtonuueckoe nocoOue At BBITOIHEHUS TIpakK-
tryeckoro 3amatus / KommakoB A. K. - 2012. 4 c¢. [OnexkrponHslii pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/1043, nara obparmmenus: 25.01.2017.

19. BriOop u pacuer cucteMbl amoprusanuu 01oxka POC: Meroauueckoe mocoOue jisi BBIMOJIHEHHUS PaK-
tnyeckoro 3anstus / KowmmakoB A. K. - 2012. 11 c. [DOnekrponsseii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/1045, nata obpamenus: 25.01.2017.

20. Pacuér TermmoBoro pexuma 6moka POC : Meronudeckoe mocoOue NS BHITOTHEHHSI TPAKTHYECKOTO 3a-
mstust / Konmaxos A. K. -2012. 8 c. [Qnextponnsiii pecypce] - Pexxum gocryma: https://edu.tusur.ru/publications/1044,
nara obpamenus: 25.01.2017.

21. Ompenenenne MaccorabapUTHBIX TOKa3areneid KoHCTpyKipn 61oka POC: MeTtonudeckoe mocobue st
BEITIOTHEHUS TIpakTrdeckoro 3anatus / Konmakos A. K. - 2012. 6 c. [DnexrpoHHbI pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/1046, nata obpamenus: 25.01.2017.

22. XyooXKecTBEHHO — KOHCTPYKTOPCKas pa3paboTKa JIMIEBOW MaHEIH PaIrodIeKTPOHHOTO YCTPOUCTBA:
Mertomuueckoe mocooue Mo BBIMOTHEHHIO pakTudeckoro 3anstus / Kongakos A. K. - 2009. 19 c. [DnexkTpoHHBIN
pecype] - Pexxum nocryma: https://edu.tusur.ru/publications/1175, nata obpamienus: 25.01.2017.

23. OcHOBBI Ju3aliHa M KOMIIO3UIIMH B TeXHHUKe: YdueOHoe mocodue / Konmgakos A. K. - 2012. 97 c. [Dnek-
TpOHHBIN pecype] - Pesxum nocryma: https://edu.tusur.ru/publications/1270, nara oopamenus: 25.01.2017.

24. Marepuansl J1s1 pacueToB cucTeMbl amopTi3auuu POC: YuebHo-MeToanueckoe mocodue Assl CTyneH-
TOB HamnpasieHuI «k KOHCTpyHpOBaHUE U TEXHOJIOTHS AIICKTPOHHBIX cpencTBy / UepHsimieB A. A. - 2014. 33 c. [Dnek-
TpOHHBIN pecypc] - Pesxum nocryna: https://edu.tusur.ru/publications/3927, nara oopamenus: 25.01.2017.

25. OCHOBBI KOMITBIOTEPHOTO TPOCKTUPOBAHUS W MOJCIUPOBAHUS PAJNOICKTPOHHBIX CPENCTB: YUeOHO-
Merognueckoe mocobue / Kpaceko A. C. - 2012. 64 c.: Hayuno-oOpasoBarenbheiii mnopran TYCVYP,
https://edu.tusur.ru/publications/1030, nata obpamenus: 26.01.2017.

26. OCHOBBI KOMITBPIOTEPHOTO TPOSKTHUPOBAHUS U MOJICITHPOBAHUS PAIMOIEKTPOHHBIX CPENCTB | YUueOHO-
METOJMUYECKOE MOCOOUE ISl CTYJICHTOB TIPU BBHIMOIHEHUH 331aHUI 10 MPAKTUKE U J1abopaTtopHbIM padoram / Tuc-
aenko B. U. - 2016. 23 c.: Hayuno-o6pa3soBarenbusiii mopran TYCYP, https://edu.tusur.ru/publications/6547, nara
obpaienus: 26.01.2017.

12.3.2 YuyeOHO-MeTOqMYeCKHE TOCOOMS /ISl JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

V4eGHO-METOANYECKHE MAaTEPHAIbl 1Tl CAMOCTOSITEILHON M ayIUTOPHON paboThl 00yYarOIMXCsl U3 YUCIa
WHBAJIMIOB [IPEAOCTABISIOTCA B JOpMax, afaTHPOBAHHBIX K OTPaHHYESHUSM HX 340POBBS U BOCHPUATHS HH(POpMa-
LUH.

JUast JTMI ¢ HAPYIIEHUSIMH 3PeHusI:

— B (hopMe IEKTPOHHOTO IOKYMEHTA;

— B IMe4aTHOU (hopMe YBEIHMYEHHBIM MpH(TOM.

JIJst ML ¢ HAPYIIEHUSIMH CJIyXa:

— B (opMe IIEKTPOHHOTO TOKYMCHTA;

— B Ie4aTHOU opMe.

JIast ML ¢ HAPYIHEHUSIMA OTIOPHO-{BHIaTEILHOTO anmapara:

— B (opMme IIEKTPOHHOTO TOKYMCHTA;

CornacoBaHa Ha noptane N2 11884 18


https://edu.tusur.ru/publications/2608
https://edu.tusur.ru/publications/2607
https://edu.tusur.ru/publications/2606
https://edu.tusur.ru/publications/2605
file:///C:/Users/Jurij/Documents/Учебная%20работа%202016-2017/Учебная%20документация%202017/Автоматизированное%20проектирование%20РЭС/2013/:%20https:/edu.tusur.ru/publications/1112
https://edu.tusur.ru/publications/1040
https://edu.tusur.ru/publications/1043
https://edu.tusur.ru/publications/1045
https://edu.tusur.ru/publications/1044
https://edu.tusur.ru/publications/1046
file:///C:/Users/Jurij/Documents/Учебная%20работа%202016-2017/Учебная%20документация%202017/Автоматизированное%20проектирование%20РЭС/2013/:%20https:/edu.tusur.ru/publications/1175
https://edu.tusur.ru/publications/1270
https://edu.tusur.ru/publications/3927
https://edu.tusur.ru/publications/1030
https://edu.tusur.ru/publications/6547

— B TeuaTHOH popme.

12.4. ba3bl 1aHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, TIOMCKOBbIE CHCTEMBI H TpedyeMoe

nporpaMMHoe odecneyeHue

1. https://www.yandex.ru/ - ato mouckoBass uH(GOpMAIMOHHAs cucTeMa B MIHTepHETE ¢ yUETOM PYCCKOi
MOP(}OJIOTHH 1 BO3MOKHOCTBIO PETHOHATEHOTO YTOUHEHHSI.

2. https://www.google.ru/ - 3to mepBasi o MOMYJIAPHOCTH KPyHHEHIIas MyJIbTUSI3bIUHAS TOUCKOBAs CHU-
crema UnTepHera, mpuHaexamas koprnopannu Google Inc., 3annmaromias 6onee 60 % MHUPOBOTO pHIHKA.

3. Hayunas snextponnas 6ubnuorexka eLIBRARY.RU — kpymHelmuii poccuiickuii ”HPOPMAaIMOHHBIH
TTOpTaJl B 00JIACTH HAYKH, TEXHOJIOTHH, MEIUITHHEI K 00pa30BaHUs, COMEP KAl pedeparsl U MOJTHBIC TEKCTHI 0oJiee
18 mutH HayyHBIX crareid 1 myonukauumii. URL: http://elibrary.ru/defaultx.asp? (zoctyn cBoOOIHBIN).

4. DnexrponHas oubnmoTeka «JIanp» Pecypc BkirrouaeT B ce0s1 AIEKTPOHHBIC BEPCHH KHUT IT0 MAaTEeMAaTHKE,
¢$u3uKe, H)KEHEPHBIM HayKaM, 5)KOHOMHKE U MEHEPKMEHTY, TipaBy U ropucnpyaenuun. URL: http://e.lanbook.com/
(mocTym cBOOOTHBINH).

5. CHIPINFO - xpynHeimuii cipaBOYHHK 1O UMIOPTHBIM M OTEYECTBEHHBIM JICKTPOHHBIM KOMIIOHEH-
tam, 1 paguonetansiM. [B Uurepuere] 2016 r. URL: http://www.chipinfo.ru/ (moctyn cBoOGoaHbI#).

6. '"l[lmatan" — SMeKTPOHHbIE KOMIIOHEHTH M M3MepHuTenbHas TexHuka. [B Marepuere] 2016 r. URL:
http://www.platan.ru/ (ocTyn cBOOOIHBIIA).
7. '"llpomdnekTpoHHKa" — TOCTaBKH 3JEKTPOHHBIX KommnoHeHTOB. [B Wareprnere] 2016 r. URL:

http://www.promelec.ru/ (moctym cBOOOIHBIIA).

13. MarepuaibHO-TEXHMYECKOE 0O0ecredyeHue TUCIHIIINHBI
13.1. O01ue TpedOBaHUS K MATEPHAJbHO-TEXHUYECKOMY 00€eCIeYeHNI0 JUCIMILIHHbI

13.1.1. MarepuajbHO-TeXHH4YEeCKOe o0ecnevyeHue s JeKIIUOHHBIX 3aHATHIl
s poBefieHrsT 3aHATUH JIEKIIMOHHOTO THUIIA, TPYMITOBBIX ¥ WHIUBUAYAIBHBIX KOHCYJBTAIMHA, TEKYIIETO
KOHTPOJISI ¥ TIPOMEKYTOYHOU aTTECTAIlNK UCTIONb3yeTcsa KoMIbIoTepHas yueonas aynuropus (403 I'K), ¢ xommue-
CTBOM TIOCQJIOYHBIX MECT He MeHee 22-24, o00opyIOoBaHHAS TEJICBU3UOHHBIM IPOEKTOPOM, TOCKOW W CTAaHIAPTHOM
yueOHOl Mebenbro. Kpome Toro, JUis NEKIIMOHHBIX 3aHSATHH HCIOJB3YIOTCS TEICBU3UOHHBIC ayIMTOPUM TJIABHOTO
koprmyca (ayx. 312 n 411) ¢ xonmmaectBoM nocafgodHbix MecT 50 - 60. imerorcs HarmsaHble TOcoOrs B BUIE TIPE3€H-
Taluil 1o JIEKUMOHHBIM pa3jienaM JUCUUILIAHBIL.

13.1.2. MarepuaJbHO-TEXHHYECKOe o0ecnedyeHune Jis J1adopaTopHbIX pador

JIBa KOMIIBIOTEPHBIX KJIAcCa C MEPCOHAIBHBIMHU KOMITBIOTEPAMH, BXOSIIMMH B JIOKAIbHYIO KOMITBIOTEPHYIO
cetb kadenper KUTIP, umeromeit Berxox k Internet. Kommbroreps! ocHaieHs! orepalinoHHbBIME cucteMamMu Windows
CO CTaH/IapTHBIM NporpaMMHbIM obectieuennem (Microsoft Office, P-CAD, Solid Works, Altium Designer, Kompas).
YunteiBas OypHBIA pOCT WHGOPMAIIMOHHBIX U KOMIBIOTEPHBIX TEXHOJIOTHUI B HACTOSIIIEE BPEMS, a TaKKe OIpere-
NEHHOE OTCTaBaHHUE BBIITyCKa COBPEMEHHOM yueOHOW TUTEepaTyphl U €€ BBHICOKYIO CTOMMOCTh, 3HAYUTENbHBIN YIIOp B
(hopMupoBaHUK y4eOHO-METOIMUECKOTO W MHPOPMAIMOHHOTO 00eCIeueH s TUCITUILTHHB « ABTOMaTH3NPOBAHHOE
npoekTupoBanue POCy» crenan Ha aneKTpoHHBIE pecypchl u MHTepHeT-TexHonoruu. Ha cepsepe xadeaper KUITP
XpaHATCS SJEKTPOHHBIE OMMMCAHMS Ta00PaTOPHBIX pabOT C KOMITIEKTOM HHIMBUIYAIBHBIX 33JaHUH U TECTOBBIX BO-
MPOCOB MO KKIOH TeMe, TeMBbI KypCOBBIX paboT, a TakKe METOAMYECKHE U CIIPaBOYHBIE MAaTepHaIIbl TI0 Pa3IMYHBIM
BompocaM npoektupoBanuss POC. CTymeHTs HMEIOT CBOOOIHBIN JTOCTYH K 3JICKTPOHHON OMONIMOTEKE 00yJaroIIeid
Kagenpol, B KOTOpOH HMEIOTCsl HeoOxoauMble ist mpoektuposanust crangaptel ECK/I u npyras HopmaTuBHas JOKY-
MEHTAITHsA, 00YJaroIIie MPoTrpaMMBI, JIEKTPOHHBIC YISOHNKH B yIeOHbIC MTOCOOUS MPAKTHIECKH 110 BCEM H3ydae-
MBIM pa3zenaM JUCHUIUIMHBI « ABTOMaTu3HpOBaHHOE MpoeKkTupoBanue POCy.

13.1.3. MarepunajibHO-TeXHHYECKOe o0ecnedyeHne J1JIs1 CAMOCTOSATEIbHOU PadoThI

st caMocToSITENNEHOM paboThI UCIIONB3YIOTCS 1BA KOMITBIOTEPHBIX Kiacca (aya. 302 u 403 riaBHOTO KOp-
myca TYCVYP) ¢ coBpeMeHHBIMU TIepCOHATHLHBIMU KOMITHIOTEPAMH, BXOJISIINMU B JIOKATBHYIO KOMITBIOTEPHYIO CETh
kadeapel KUIIP, umerorieli Beixon k Internet u o0ecrneunBaroT JOCTYII B 3JIEKTPOHHYHO HH(OPMAIMOHHO-00pa30Ba-
TENBHYIO CPeNy YHUBEPCUTETA. Y YUTHIBAs OypHBIA POCT NHPOPMAIIMOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI B HACTO-
Aiiee BpeMs, a TAaKXKe ONpeaesIEHHOE OTCTaBaHHUE BBIITyCKa COBPEMEHHON Y4eOHOM TUTepaTyphl U €€ BHICOKYIO CTO-
WMOCTb, 3HAUUTENHHBIN YIIOp B (GOPMUPOBAHUH y4EOHO-METOUIECKOTO U HHPOPMAIITMOHHOTO 00eCTieueH sl TUCITH-
TUTUHBL «ABTOMATU3UPOBaHHOE NpoekTupoBanue POCy crenan Ha 31eKTPOHHbIE pecypchl U UHTEpHET-TEXHOIOTUH.

Ha cepsepe xadenpsr KUIIP xpansaTcs 25eKTpOHHBIC OTHCAHMS JIA00PAaTOPHBIX PaboT ¢ KOMIUIEKTOM HH/IH-
BUJyaJbHBIX 3aJIaHUI M TECTOBBIX BOIMPOCOB IO KAXJOW TEME, TEMbI KYPCOBBIX PabOT, a TAKKE METOAMUYECKHUE U
CIPaBOYHBIE MaTepHAITHI TI0 PA3IMYHBIM Bompocam npoektuposanus POC. CTyaeHTs UMEIOT CBOOOMHBIHN TOCTYH K
ANIEKTPOHHOW OMOIMOTEKe 00yuaromniel kadeapsl, B KOTOPOH UMEIOTCS HEOOXOAMMEIE JJIsl MPOCKTHPOBAHUS CTaH-
naptel ECK/] u apyras HopMaTtuBHas TOKyMEHTAIHs, 00yJaromIue MporpaMMBbl, JIEKTPOHHbBIE YUeOHUKH U yIeOHbIe
MOCOOMsI MPAKTHUYECKH IO BCEM HM3YYaeMBIM pa3JieliaM JUCIUILINHBI «ABTOMATU3UPOBAHHOE MPOSKTUPOBAHHE
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POCy».

13.2. MarepuaJibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIMHBI VISl JIMI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTAMH 310POBbS

OcBoenne mucturnInHE JumnaMu ¢ OB3 ocymecTBisieTcsl ¢ HCIONb30BaHIEM CPEICTB 00ydeHus o0mero u
CHEIMaIbHOTO Ha3HAYCHHUS.

[Ipu oOy4eHNU CTYAEHTOB ¢ HAPYIIEHHUSIMHU CJIyXa IMPETyCMOTPEHO HCIOIB30BAaHHUE 3BYKOYCHIMBAIOIIEH
anmapatypsl, MyJIBTUMEIUHHBIX CPEIICTB U APYTHX TEXHUUECKUX CPEACTB MpHuéMa/nepenadn yaeOHol nHpopManun
B JIOCTYMHBIX (hOpMax IS CTYyIEHTOB C HAPYIIEHUSIMH CITyXa, MOOMILHON CUCTEMBI OOYUEHUS IS CTYACHTOB C MH-
BaJIMTHOCTHIO, TIOPTATUBHOW WHAYKIIMOHHOW CUCTEMBI. YUeOHasl ayuTOpUsi, B KOTOPOW OOydYarOTCS CTYACHTHI C
HapyIIeHHeM ciyxa, 000pyIoBaHa KOMIBIOTEPHON TEXHUKON, ayTHOTEXHUKOW, BUACOTEXHUKOU, SJICKTPOHHOM J0C-

KOH, MYJIETUMEIUAHON CUCTEMOMN.

[Ipu oOyyeHnn CTYIEHTOB € HAPYUIEHUSIMU 3PEHMAMH MIPEIYCMOTPEHO HCIOJIH30BAHNE B JIEKIIMOHHBIX U
Y4eOHBIX ayTUTOPUSAX BO3ZMOKHOCTH IPOCMOTpPA YAAJIEHHBIX OOBEKTOB (HalpUMep, TEKCTa Ha TOCKE WM cliaiina Ha
9KpaHe) Py MTOMOIIH BHIECOYyBETUIUTENEH I yAAIEHHOTO IPOCMOTpA.

[Ipu oOy4eHun CTYICHTOB ¢ HAPYLIEHUSIMH ONMOPHO-IBUIaTeJbHOI0 ANNAPATA HCIONB3YIOTCS aIbTepHa-
TUBHBIE yCTPOHCTBA BBOJIa HH(POPMALIUH 1 APYTHE TEXHUUIECKHE CPECTBA puéMa/miepenadn yueOHoi nHhopmanuu
B IOCTYNHBIX (hOpMax ISl CTYACHTOB C HAPYIICHUSIMH OTIOPHO-ABUIaTeNILHOTO aliapara, MOOMIBHON CUCTEMBI 00Y-
YEHHS JJIA JTIOAEH ¢ MHBAIMIHOCTBIO.

14. ®oHA OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TPeOOBaHMs K (GOHIY OLEHOYHBIX CPEICTB M METOANYECKHE PEKOMEeHIallu U
@DoH/T OLICHOYHBIX CPEACTB M THIIOBBIC KOHTPOJbHBIE 3a1aHHs, UCIOIb3YEMbIE IJIsl OLIEHKH C(OPMHPOBaH-
HOCTH ¥ OCBOEHUS 3aKPEIUIEHHBIX 34 JUCLUIUIMHON KOMIIETCHIIUH NIPU MIPOBEIECHUH TEKYIIEH, POMEKYTOUHON aT-
TECTALUU 10 JUCUUILIMHE NPUBEIEH B MIPIIOKEHUU K pabodell mporpaMme.

14.2 Tpe6oBanusi Kk (poHIY OLEHOYHBIX CPEACTB JIfA JIUI[ C OrPAHUYEHHBIMH BO3MOKHOCTAMM

3/10POBbSI

JInst CTYIeHTOB ¢ MHBAJIMAHOCTHIO TIPEyCMOTPEHBI IOTIOTHUTENIFHBIE OIIEHOYHBIE CPEJICTBA, Tepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Taboauna 14 — /lonosiHUTEIbHBIE CPEACTBA OLEHUBAHMS JIJIsl CTYIEHTOB ¢ MHBAJIUIHOCTHIO

Kareropum crynenron

C HapymIeHUsIMH cIyXa

Buasr 4OITOTHATEIBHBIX OLIEHOYHBIX
CpEJICTB

TecThl, MUCHMEHHBIE CAMOCTOSITENTLHbIE
paboThL, BOMIPOCH K 3a4€Ty, KOHTPOJIbHBIC
paboThI

@DopMbI KOHTPOJIS M OLICHKU PE3YJIbTATOB
o0y4eHus

IIpenmyiiecTBEHHO TUCbMEHHAs IIPOBEPKA

C HapylieHUsIMU
3peHust

CobecenoBanue 1o BOPOCaM K 3a4€Ty,
OTIPOC 10 TEPMHUHAM

[IpenMyIiecTBEHHO yCTHAsI IPOBEPKa
(MHAMBUAYATHHO)

C HapylieHUsIMU
OTIOPHO-/IBUraTeIbHOTO
anmnapara

Pemenne nucTaHIIMOHHBIX TECTOB,
KOHTPOJILHBIC paGOTLI, IIMUCbMCHHBIC
CaMOCTOsITEIbHBIE PaOdOTHI, BOIPOCHI K
3a4€Ty

HpeI/IMyH_IeCTBeHHO JUCTAaHITMOHHBIMHU
METOdJaMH

C orpaHu4eHUSIMU TIO
00IIEMEINIIMHCKIM
MOKa3aHUAM

TecTbl, MMCHMEHHBIE CAMOCTOSITEIILHbIC
paboTHI, BOIPOCHI K 3a4€TY, KOHTPOJIbHBIC
paboThl, yCTHBIE OTBETHI

[IpeumyiiiecTBEHHO IPOBEPKA METOAMU,
HCXOJISI U3 COCTOSTHHS OOYJaroIIerocs Ha
MOMEHT MPOBEPKHU

14.3 MeToaquyecKue peKOMEHIANNH M0 OLEHOYHBIM CPeICTBaM /1JIs1 JIUI C OTPAHNYEHHBIMH BO3-
MOKHOCTSAIMH 310POBbS
Hns crymentoB ¢ OB3 mpeaycmarpuBaercs nocTynHas (Gopma MpenoCTaBiICHHs 3aJaHUN OIIEHOYHBIX

Cp€acTB, a UMEHHO!

— B TIegaTHOU hopme;

— B Te4aTHOH opMe ¢ yBEeITMICHHBIM MPUPTOM;

— B (hopMe DIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTCHHS aCCUCTCHTOM 3aaHHs BCIYX;

— TpeIoCTaBJICHHE 3a/IaHHs C HCIIOIB30BaHUEM CypIONIepEeBOIA.

CryneHTaM ¢ MHBAJHIHOCTBIO YBEJIMYMBACTCS BPEMsl Ha TIOATOTOBKY OTBETOB Ha KOHTPOJBbHBIE BOIIPOCHL.
J71s TakuX CTYAGHTOB IIPelycMaTpUBaeTCst JOCTyMHAas (popMa MPEIOCTABICHUS OTBETOB Ha 33/1aHHs, 3 IMEHHO:
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— THCHMEHHO Ha Oymare;

— Habop OTBETOB Ha KOMIThIOTEPE;

— Habop OTBETOB C UCIIOIBL30BAHMEM YCIYT aCCUCTEHTA,;

— TIPEICTaBIICHUE OTBETOB YCTHO.

[pouenypa oneHNBaHUS pe3yNbTaTOB 00Y4YECHHS WHBAIUIOB 110 TUCIUIUINHE MPEAYyCMaTPHUBAET MPEI0CTaB-
neHue nHpopMaImu B GopMax, aIanTHPOBAHHBIX K OTPAHUYCHUSM HX 37I0POBBS M BOCTIPUATHS HH(OpMAIIH:

Jl1st JIMI ¢ HAPYIIEHUSIMHU 3PeHUsI:

— B (hopMe DIEKTPOHHOTO JOKYMEHTA;

— B IeYaTHoi (hopMe yBETHMYCHHBIM MIPUPTOM.

Jlst ML ¢ HAPYIIEHUSIMU CJIyXa:

— B (opMe dIEKTPOHHOTO JJOKYMEHTA;

— B IEYaTHOU (opme.

J1s1 JIMI ¢ HAPYIIEHUSIMU OTIOPHO-BUTaTeJIbHOTO annapara:

— B (opMe DIEKTPOHHOTO JJOKYMEHTA;

— B IEYaTHOU (opme.

[Tpn HEeoOxoaMMOCTH [T 00YYAIOIINXCS C HHBAIMIHOCTHIO IPOLEYPa OIIEHUBAHHS PE3YIbTaTOB 00yJCHUS
MOKET POBOJMTHCS B HECKOJIBKO ITAIOB.
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1. BBeaenue

®onp onenouHsix cpeacts (POC) sBrseTcs NPUIOKEHUEM K paboueil mporpaMme JTUCIUITITMHbI
(TIpaKTUKW) U IPENICTABIIET COO0H COBOKYITHOCTh KOHTPOIBHO-U3MEPHUTEIBHBIX MAaTEPUAJIOB (THUITOBBIC 3a-
Ja4u (3a1aHus ), KOHTPOJIbHBIE pabOThI, TECTHI U JIP.) U METOJIOB UX UCIOIB30BAHUS, IPEAHA3HAYEHHBIX JIJIS
MU3MEPEHUS YPOBHSI TIOCTHIKCHHUS CTYICHTOM YCTAaHOBJICHHBIX PE3YJIBTATOB O0YUCHHS.

@OC no aucuuIuinHe (MPaKTHKE) UCTIOIb3YETCs MPU MPOBEJCHUN TEKYILIETO KOHTPOJIS YCIIeBaeMO-

CTH U IPOMEKYTOUHOHN aTTeCTallMU CTYACHTOB.

[lepeuenp 3aKkpemIEHHBIX 32 AUCUUILUIMHON (IPAKTUKOW) KOMIIETEHIIMN puBeAEH B Tabnuue 1.
Tabnuna 1 — [lepedenp 3akperIEHHBIX 32 TUCIUTLTHHON KOMITETCHITHMA

Kon DopMyIHpPOBKa KOMIIETEHIIUU

Orarnbl GOpMUPOBAHMS KOMIIETSHIIUN

[1K-8 | rTOTOBHOCTBIO ~ OCYIIECTBJISITH  KOH-
TPOJIb COOTBETCTBHUSI pa3pabarbiBae-
MBIX MPOEKTOB U TEXHUYECCKOH JIOKY-
MEHTAIUU CTaHIapTaM, TEXHUYECKUM
YCJIOBUSM W JIPYTMM HOPMAaTHUBHBIM
JTOKyMEHTaM

ITK-7 | ctocoOHOCTRIO pa3pabarkiBaTh IMPO-
CKTHYI0 M TEXHHYECCKYI0 JOKYMCHTa-
110, 0QOPMIISITH 3aKOHUEHHBIE IIPO-
€KTHO-KOHCTPYKTOPCKHE PabOTHI

JloJI2keH 3HATh OCHOBBI aBTOMAaTH3allUU MPOEKTHO-KOH-
CTPYKTOPCKOH JEeSATENbHOCTH, MareMaTHYeCKHe MOAENU
00BEKTOB MPOEKTUPOBAHUS, METOIbI PELICHHS TPOEKTHBIX
3a1a4 MeTozb! 3auThl POC 0T pa3HOOOpa3HbIX BHEITHUX
U BHYTPEHHUX JECTa0MIM3UPYIOIMUX (HAKTOPOB (KIMMa-
TUYECKUX, TEIUIOBBIX, MEXaHUUECKUX U JIp.) IIPU UX JKC-
IUTyaTaluu, TPAHCIOPTUPOBAHUM U XPAaHEHUH KOHCTPYK-
TUBHBIE MEPbI OBBIIICHUS Ha1€KHOCTH ILIMPOKOTO Kiacca
POC npu nectaOunu3upyrommx BO3ACHCTBUAX METObI
MaTeMaTU4YECKOI0 MOJAEIUPOBAHUS JIEKTPUUECKUX, TEIl-
JIOBBIX U MEXaHWYECKHUX npoueccos B POC;

Jlo/1zkeH yMeTb IIPOEKTUPOBATh C IOMOIIbIO KOMIIbIOTEPA
KOHCTPYKIIMU aHAJIOTOBBIX U IIU(PPOBBIX YCTPOHCTB Ha OC-
HOBE JJaHHBIX 00 MX (PYHKLUHNOHAIBHOM Ha3HAYEHUH, AJIEK-
TPUUECKUX IMapaMeTpax MU YCJIOBUSAX DIKCIUIyaTallud HC-
M0JIb30BaTh MaTeMaTHYeCKUe MOJAEIN U METOABI ISl pe-
HIeHUs] MPo(hecCHOHANBHBIX 3aj[ad aBTOMATH3UPOBAHHOM
pa3pabOTKN KOHCTPYKIIUA U TEXHOJOTUM DIEKTPOHHBIX
CPEICTB NPEACTABIATH TEXHUUECKUE PEIICHUS C UCIIOJb-
30BaHUEM CPEJICTB KOMIBIOTEPHOU TpadKi U T€OMETPHU-
4EeCKOI0 MOJIETTMPOBaHMs NCII0Ib30BaTh cTanapTl ECK/]
U JPyryl0 HOPMAaTUBHO-TEXHUYECKYIO JOKYMEHTALUI0 B
NPOEKTHOHN NeATENIbHOCTU pa3padarbiBaTh KOHCTPYKTOP-
CKO-TEXHOJIOTUYECKYIO JIOKYMEHTAIMIO C TOMOIIbIO HMH-
(OpMAaLIMOHHBIX TEXHOJIOTUH, IPUMEHSATh MAIIMHHBIC Me-
TOJIbI pacyéTa NapamMeTpOB JIEMEHTOB M YCTPOUCTB;
Jlo/IzkeH BJIaJieTh COBPEMEHHBIMH allapaTHbIMU U IIPO-
TPaMMHBIMH CpPEICTBAMH aBTOMATHU3allMU Pa3pabOTKU
KOHCTPYKLIMH ¥ TEXHOJIOTUN IPOU3BOACTBA DJIEKTPOHHBIX
CPEICTB COBPEMEHHBIMU NPOTrPAMMHBIMHM CpEICTBAMU
MOJTOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTMUECKON  JTOKY-
MEHTallNH;

O6H_[I/Ie XapaKTCPUCTUKHU Ioxasarene u KpUTCPUCB OLICHUBAHHA KOMHGTGHHPI?I Ha BCCX JTalrax

NIPUBEACHBI B TabHIIE 2.

Ta6J'II/II_Ia 2— O6IJ_II/IC XapaKTCPpUCTUKHU MoKa3areiaeu u KpUTCPUCB OLICHUBAHUSA KOMIIETEHIIUM 110 ATaram

IToka3zarenn u
KpUTEPHUH

3HaTh

YMmeTrs Bnaners

MMPUMCHUMOCTHU

OtmmyHo (Beicokmii | OOnamaer dakrtuueckumu u | OOnagaer nuama3oHoM npak- | Kontpomupyer paboty, mpo-
YpOBEHB) TEOPETUUECKUMH 3HAHMAMH | THUECKUX YMEHHH, Tpelye-|BOAUT OIEHKY, COBEpIIEH-
B TIpeieNiax u3y4aeMoi o0ma- | MBIX AJIsl pa3BUTHSA TBOpYE- | CTBYET ACHCTBUS pabOThI

CTH C TIOHMMaHHWEM TpaHUIl | CKHX pEIIeHuH, abcTparupo-

BaHUs MpoOIIeM
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Xopomo  (6a3zoBbrif| 3HaeT QaxThl, NpUHIMNEL, | OONagaeT Muana3oHOM Mpak-| beper OTBETCTBEHHOCTH 3a
YPOBEHB) MIPOIIECCHI, OOIIME MOHITHS B | TAUECKUX YMEHHUH, Tpelye- | 3aBepIIeHUE 3aqad B HCCIe-
npeaenax u3y4aeMod o0ma-| MBIX AJsl pelIeHusl Ompele- | JOBaHUM, NpUCIOcabnuBaeT
CTH NEHHBIX MPOONEM B 00NacTH | CBOE TMOBEACHUE K O0OCTOS-
HCCIIEJOBAHUS TEJICTBAM B PELICHUH MPO-
onem
VYnoeaersoputenbHo | O0magaer ©6azoBeiMu  00- | OOnagaer ocHOBHBIMU yMe-| PaGotaer  mpu  mpsiMom
(TIOpOTOBBIN YPOBEHB) | UMK 3HAHUSMHU HUSIMH, TPeOyEMBIMU JIJIS BBI- | HAOIOICHIH
MOJHEHUSI IPOCTHIX 3a1a4

2 Peaqu3anusi KOMIIeTEHIIMA
2 Peaam3anus KOMIIETEHINI

2.1 Komnerenuus IIK-8

IIK-8: TOTOBHOCTBIO OCYIICCTBJIATh KOHTPOJIb COOTBETCTBUSA paSpa6aTLIBaeMLIX IMPOCKTOB U TEXHUYCSCKOM
JOKYMCHTAIUM CTaHJapTaM, TEXHUYCCKUM YCJIOBUAM U APYT'UM HOPMATHBHBIM JOKYMCHTAaM.

I[J'I}I (I)OpMI/IpOBaHI/IH KOMIICTCHIIMH H€O6XOI[I/IMO OCYIICCTBUTDL PAA 3TAIIOB. DTarbl (bOpMHpOBaHI/I}I KOMIIC-
TCHIUU, IPUMCHACMBIC JIs1 3TOTO BUbL 3aHATHHN U HCIIOJIB3YEMBIC CPEACTBA OLICHUBAHUSA NMPCACTABIICHBLI B Ta6n1/1ue

3

Ta6J'II/II_Ia 3 — Dransl OpPMHPOBAHUA KOMIICTCHIIUN U UCITIOJIb3YCMbIC CPCACTBA OLICHNBAHU

CocraB

3Hare VYMmeTh

Bnagers

ConeprxaHue 3TaroB

* BUIBI HHPOPMAITHOHHBIX
TEXHOJOTUH UCCIeA0BaHUN
BHCIITHUX U BHYTPCHHUX JIC-
CTaOMIU3UPYIOLIHX (PaKTO-
POB U XapakTep UxX BO3/eH-
ctBus Ha POC npu ux skc-
TUTyaTaluy, TPaHCIIOPTHPO-
BaHUW U XPAaHEHUU; * METOJIbI
s3amuTel POC oT BHEMIHUX U
BHYTPEHHUX JeCTa0MITH3H-
pytomx GakTopoB (Temno-
BBIX U MEXaHHYECKUX BO3-
JefcTBUI); TPUHIUIIBI MaTe-
MaTHYeCKOr0 MOZEITUPOBa-
Hus POC u ux teoperuye-
ckoe 000CHOBaHME, OCHOBaH-
HOE€ Ha KJIACCUYECKHUX IMOJI0-
JKEHUSIX TEOPETHUECKOUN Me-
XaHUKHU U TEPMOJIMHAMUKH;
KOHCTPYKTHBHBIE MEPHI MO-
BBILICHUS HAEKHOCTH LU~
poxoro knacca POC npu Ten-
JIOBBIX Y MEXaHHYECKUX BO3-
JIEUCTBUSAX C YUETOM B3auM-
HOTO BIIMSIHAS KOHCTPYKIIU-
OHHBIX U 3JIEKTPUYECKHX Ta-
paMeTpoB; METOIBI MHKE-
HEPHBIX METO/IOB MaTeMaTH-
YECKOTO MOJIETIMPOBAHUS
3NEKTPUUECKUX, TETUIOBBIX U
MEXaHWYECKHUX MPOIECCOB B

* HCII0JIb30BATh CTAHAPTHbIE
MaKeThl IPUKIIaJHBIX [IPO-
rpaMM JJIsl pelIeHus IpaKkTu-
YEeCKHX 3a]1a4; IPEACTaBIATh
TEXHUYECKHE PEIICHNUS C HC-
[10JIb30BaHUEM CPEICTB KOM-
MBIOTEPHOH IpadUKH U T€0-
METPUUECKOTO MOJEITHPOBa-
HUS; * UCIIOJIb30BaTh METO/IbI
Y MTHCTPYMEHTHI pa3paboTKu
KOHCTPYKLIUI U TEXHOJIOTUH
JIEKTPOHHBIX CPEICTB; * HUC-
M10JIb30BaTh HOPMAaTHBHO-
TEXHUYECKYIO JOKyMEHTa-
LUIO B IPOEKTHOM EATENb-
HOCTH.

* COBPEMEHHBIMH aIIapaTHO-
MPOTPaMMHBIMH CPEACTBAMHU
aBTOMATH3aIMH pa3paboTKu
KOHCTPYKLUN U TEXHOJIOTHIA
MPOM3BOCTBA AIEKTPOHHBIX
CpPEACTB.

Bunre! 3augruii

POC.

o JlaGoparopHbie 3ansiTus; | ® JlabopaTopHbIE 3aHSITHS;
o Jlexumu; o Jlekuuu;

e CamocTosTenbHas pa- e CamocrosTensHas pa-
Oora; Oora;

e JlaGoparopHbie 3aHATHS;
e (CamocrosTenbHas pa-
0oTa;
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e [loxroroBka u caava K-
3aMeHa / 3a4era;

e KoHTpons camocros-
TeJILHON paboThl (KypcoBOn
MIPOCKT / KypcoBas paboTa);

e [lonroroBka u caava k-
3aMeHa / 3a4eTa;

e KoHTposib camocTos-
TENBHON paboThl (KypcoBOH
MPOEKT / KypcoBas paboTa);

e KoHTposb caMoCTOSs-
TENBHOU paboTHI (KypCcOBOM
IIPOEKT / KypcoBas paboTa);

Hcnons3yemble cpe-
CTBa OLICHUBAHUS

o KonrponpHas padora;

e OrtueT o 1aboparopHOit
paborte;

e Omnpoc Ha 3aHATHSX;

¢ Brictymienue (okman)
Ha 3aHSATHH;

e KoHcmekT caMonoaro-
TOBKH;

o TecT;

e Otuer no KypcoBo# pa-
oote;

o JluddepeHunpoBaHHBII
3a4eT;

e DK3aMeH;

e KypcoBoe npoekTupoBa-
nue / Kypcosas pabora;

o Konrponbnas paborta;

e OtueT 1o 1abopaTopHOI
pabore;

e Omnpoc Ha 3aHATHSX;

e Brictymienue (mokiam)
Ha 3aHSITHH;

e Koncnekr camonoaro-
TOBKH;

e TecT;

e OTuer no KypcoBoi pa-
oote;

o JTuddepeHunpoBaHHbII
3a4erT;

e DK3aMeH;

e KypcoBoe npoexrupona-
nue / Kypcosas pabora;

e OrtyeT 1o 1abopaTopHOI
pabore;

e Brictymenue (Tokian)

HA 3aHATUU,

e OTuer 1o KypcoBoii pa-

oote;

o JluddepeHImpoBaHHBIHA
3a4er;

e DK3aMcH,;

e KypcoBoe npoexTupoBa-
nue / Kypcosas pabora;

dopMynupOBKa MOKa3aTejaeh U KPUTEPUEB

OIICHWBaHUS JAaHHOW KOMITETEHIIMH MPUBEICHA B Ta0-

e 4.
Tabnuna 4 — [lokazarenu U KpUTEPUHU OLICHUBAHUS KOMIIETCHIIMH HA dTarax
CocraB 3HaTh YMmetrb Bnagers
OrnyHO e QOOGnanaer pakTuye- e (OOnamaer Auana3zoHOM e Konrpomupyer padory,

(BBICOKHMI ypOBEHB)

CKHMH 1 TEOPETHYECKUMU
3HAHUSIMU B TIPEIENax U3y-
yaeMoi 00J1acTu ¢ MOHUMa-
HUEM T'PaHULl IPUMEHUMO-
CTH ;

e AHaJIu3HUpyeT CBA3U
MEXAY LEeIsIMU U 3a1a4aMu
COBPEMEHHBIX CPEICTB KOM-
MBIOTEPHOTO MTPOEKTUPOBA-
uus POC ;

NPaKTHYECKUX YMEHHH,
TpeOyeMBbIX JIJIsl pa3BUTHUS
TBOPUYECKUX PEIICHHIA, a0-
CTparupoBaHus MpooIeM
CBOOOHO TIPUMEHSET CO-
BPEMEHHBIC ITPOrPAMMHBIC
KOMIUTEKCHI CXeMOTEXHHYE-
CKOT'O MOJICITUPOBAHHUS;

IIPOBOJIUT OLIEHKY, COBEP-
LIEHCTBYET IEUCTBHUS pa-
0OTBI CLIOCOOEH OCYIIIEeCTB-
JISATh MEXIPOrPaMMHBIN
00MEeH TIPOEKTHON HHGOP-
Malei B pa3inyHbIX Qop-
MaTax ¥ MPOTOKOJIaX;

Xoporiio (0a30BbIf

e 3Haer GakThI, IPUH-

e (OOiamaer nrama3’oHOM

e Konrpommpyet padory,

Jlad COBPEMEHHBIX CPE/ICTB
KOMITBIOTEPHOTO MPOEKTHU-
poBanus POC;

3a1a4 ymeeT paboTarh C co-
BPEMEHHBIMU IIPOTPAMM-
HBIMH KOMIUIEKCaMHU CXEMO-
TEXHUYECKOTO MOJIEIINPOBa-
HUS,

YpOBEHB) LUIIBL, TIPOLIECCHI, 00IIHe MPaKTUYECKUX YMEHHH, MIPOBOJMT OLICHKY, COBEp-
TIOHATHS B TIpEieTiaxX u3yda- | TpeOyeMBIX sl pelIeHus [IEHCTBYET ICUCTBUS pa-
eMOH 00JacTH MOHUMAET omnpenenéHHbIX MPoOJaeM B | OOTBI CIIOCOOEH OCYIIEeCTB-
CBSI3U MEXJTy LEIISIMH U 3a- | OOJIACTH UCCIICIOBAHUS; JISITh MEXKIIPOTPAMMHBII
JladaMH COBPEMEHHBIX e CaMOCTOATENBHO IpUMe- | OOMEH NPOEKTHOM MHPOP-
CPENCTB KOMITBIOTCPHOTO HSAET COBPEMEHHBIE IIPO- MaIei B pa3imyHbIX Qop-
npoekTupoBanusi POC; rpaMMHBIC KOMIUIEKCHI CXe- | MaTaxX M IIPOTOKOIAX;

MOTEXHHYECKOTO MOZEIIH-
poBaHus;

VnosnersopurensHo | e O6mamaer 6a30BeIMU 00- | © O0amaeT 0OCHOBHEIMHU e PaboTtaer npu npsMom

(oporoBsIit [IMMH 3HAHUSIMH TaET YMEHUSMH, TPeOyEeMbIMU HaOJIOIEHUY BIIa/ICET Tep-

YPOBEHb) oTpe/eNieHNs TIeTield U 3a- JUTSL BBITIOJIHEHUS TIPOCTBIX | MUHOJIOTHEH, IPUHATON B

MEKIPOrpaMMHOM OOMEHe
MIPOEKTHOH nH(pOpMaImei;
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KOHUYEHHbIE TPOEKTHO-KOHCTPYKTOPCKUE PaOOTHI.

2.2 Komnerenuus ITK-7
[1K-7: cnocoGHOCTHIO pa3pabaThIBaTh MPOEKTHYIO M TEXHUUECKYIO JOKYMEHTAIUIO, OPOPMIIATH 3a-

st hopMUpOBaHUS KOMIIETEHIIMM HEOOXOIUMO OCYILECTBUTH PSJ 3TANOB. DTanbl (POPMUPOBAHUS
KOMIIETEHIIUH, IPUMEHSIEMBIE JIUIs1 3TOTO BU/IBI 3aHATHI U UCITOJIb3yEMBIE CPEJCTBA OLICHUBAHUS MPEICTaB-

JIEHBI B Ta0IULE 5.

Tabnuua 5 — Oranel GopMUPOBaHUS KOMIIETEHIIUH U UCIIOJIb3YEMbIE CPEACTBA OLCHUBAHUS

CocraB

3HaTh

YmeTs

Bnanern

CoxeprxaHue 3TarnoB

CTaHJAPThI, TEXHUUECKUX
yCIOBUS U TpeOOBaHUH

ECK]] ocHOBHBIE XapaKTepu-

CTHKH M MapaMeTphI dJIeK-
TPOHHBIX KOMIIOHEHTOB CO-
BpPEMEHHBIEC TEXHOJIOTHYC-
CKHE TPOIIECCHI, JICKAIINX B
ocHoBe npou3BoacTea POC

pa3pabaTbiBaTh KOHCTPYK-
TOPCKO-TEXHOJIOTUIECKYIO
nokymenTtanuto Ha POC ocy-
HIECTBISATH KOHTPOIb COOT-
BETCTBHUS pa3padaTbiBaeMbIX
MPOEKTOB M TEXHUYECKOM J10-
KYMEHTAIUU TEXHHUECKUM
YCIIOBHUSIM | JPYyTUM HOpMa-
THUBHBIM JJOKYMEHTaM

CoBpeMeHHBIMU IIPOTpaMM-
HBIMH CPEACTBaMHU TIO/TO-
TOBKH KOHCTPYKTOPCKO-TEX-
HOJIOTUYECKOM JJOKYMEHTa-
uuu npoektoB POC HaBhI-
KaM# pabOThI ¢ KOMIIBIOTEP-
HOH TEXHUKOU U IIPOrpPaMM-
HBIM O00O€CIICUCHHUEM TSI pa3-
pabOTKH KOHCTPYKTOPCKOH
JIOKYMEHTAIlNN HaBBIKAMHU
BBIOOpA DIEKTPOHHBIX KOM-
MMOHEHTOB U MaTe€pHajoB, CO-
OTBETCTBYIOIUX TEXHUYE-
CKOMY 3a/IaHHIO, CTaHAapTaM
wim TY

Bunawl 3austuit

Hcnonbsyemsle cpen-
CTBAa OLICHHUBAaHUA

o JlaGoparopHbIe 3aHATHS,
o Jleknmu;

o CamocTosTenpHas pa-
oora;

e [loaroroBka u ciava dK-
3aMeHa / 3a4uera;

e Konrtpons camocTos-
TENBHOU paboTHI (KypCcOBO
MPOEKT / KypcoBasi pabora);

¢ KoHTpoibHas pabora;

e Oryer no naboparopHOi
pabore;

e Ormpoc Ha 3aHATHIX;

e Brictymenue (mokmamn)
HAa 3aHITHH;

e KoHcnekr camononro-
TOBKH;

o Tecr;

e OTyeT no KypcoBoi pa-
oote;

e JluddepeHunpoBaHHBII
3a4eT;

e DK3aMeH;

e KypcoBoe nmpoekTupoBa-
uue / Kypcosas pabora;

e JlaGoparopHbie 3aHSTHS,
o Jleknmmy;

e CamocrosiTenbHas pa-
OorTa;

e [loaroroBka u ciada K-
3aMeHa / 3a4eTa;

e KoHTponb camocTos-
TENBHOU paboTHI (KypCcoBOM
MPOEKT / KypcoBasi paboTa);

e KonTponbHas pabora;

e Ortyer no naboparopHoOi
pabore;

e Ormpoc Ha 3aHIATHIX;

o Brictymenue (oxaam)
Ha 3aHSTHUH;

e KoHcnekr camonoaro-
TOBKH;

o Tecr;

e OrtyeT o KypcoBoil pa-
6ore;

e JluddepeHunpoBaHHbII
3a4erT;

e DK3aMeH;

e KypcoBoe ImpoeKkTHpoBa-
aue / Kypcosas pabora;

e JlaGoparopHbie 3aHATHS,
e CamocrosTenbHas pa-
0oTa;

e Konrtpons camocTos-
TENBbHOU paboTHI (KypCcOBOM
IIPOEKT / Kypcopas paboTa);

e Ortuer no naboparopHOn
pabore;

e Brictymenue (Tokaan)

Ha 3aHSTHH;

e Ortyer Mo KypcoBo# pa-

oote;

o JTuddepenuupoBanHbIit

3a4erT;

e DK3aMeH;

e KypcoBoe npoekTupona-
nue / Kypcosas pabora;

dopMynMpoOBKa MOKa3aTesield U KpUTEpUEB OLCHUBAHUS JaHHOW KOMIIETEHIIMM NpPUBE/ICHA B Ta0-

jmte 6.
Tabnuma 6 — [Tokazarenu u KpUTEPUH OIICHUBAHUS KOMITIETEHIIMU HA dTanax
CocraB 3HaTh YMeTh Bnagets
OTim4aHO ® TIPE/ICTaBIISCT CIOCOOBI ® yMeEeT MPEACTABIATh e CBOOOIHO BIAAEET METO-

(BBICOKUIT YPOBEHB)

Y pe3yNbTaThl PeIICHHS

TEXHUYCCKUE PCIICHUA C
HCIOJIb30BaAaHUEM CPEICTB

JlaMH ONTHMHU3ALNHU TIPO-
€KTHBIX PEIICHUN;
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CIIOXKHBIX 337184 CXEMOTEX-
HUYECKOTO MPOCKTUPOBa-
HUS ;

® CIECIUT 3a TCHACHIMSIMHU
Pa3BUTHS U 3HAET COBpE-
MEHHYIO JJIEMEHTHYIO 0a3y;

KOMITBIOTEPHOU TpadpuKH;

® CAMOCTOSTENIBHO BBINOJI-
HSIET MaTeMaTHYECKOE MO-
JICIIMPOBAHHUE CIOMKHBIX
UPPOBBIX YCTPOUCTB C Iie-
JIBIO ONTUMU3ALAN UX I1a-
pameTpoB;

® BIaJceT TEXHOJOTUSIMH
«0e30yMaKkHOTO» TIPOEKTH-
poBaHuUs;

Xoporo (6a30BbIf

® HMCECT NPCACTABJIICHUC O

® YMCECT HaXOAUTh TCXHU-

® BJIaJCCT OCHOBaAMH MECXK-

HUS,
® pacrno3HaeT TeHICHIIUU
pasBUTHS B pa3OupacTcs B
COBPEMEHHOU 3JIEMEHTHOU

Oaze;

® yMeeT BBITIOJNHATH MaTe-
MaTHYECKOE MOJICITUPOBa-
HUE ITU(POBBIX YCTPOKCTB;

YPOBEHb) croco0ax u pe3yibTarax YEeCKUE PEIICHHs C UCIIONb- | IPOrpaMMHOTO OOMEHa
pEILEeHNUS CTIOKHBIX 3a/1a4 30BaHMEM CPEACTB KOMIIBIO- | MPOEKTHOH MH(popMaLuel B
CXEMOTEXHUYECKOTO IIPOEK- | TEPHOM TpaduKwy; pa3nu4HbIX GopmaTax u
THUPOBAHUS, ® yMeeT KOPPEKTHO BBI- MIPOTOKOJIAX;
® 3HAKOM C TCHACHIMSAMH | TIOJHATh MATEMaTHYECKOE e BIIaJIceT HEKOTOPHIMHU
pasBUTHS 1 UMEET TIpe/l- MOJICTUPOBAHUE CIIOKHBIX | METOJAaMU ONTUMU3AIHN
CTaBJICHHE O COBPEMEHHOW | IHM(POBBIX YCTPOUCTB C Ie- | HPOEKTHBIX PELICHHH;
9JIEMEHTHOM 6336; JIbBIO OIITUMU3AIIUU HX IIa- ® BIaAceT YMIIHUPHUICCKUMU
paMeTpoB; npuémamu «6e30ymax-
HOTO» TIPOEKTUPOBAHNS;
VIOBJIETBOPUTENBHO | ® BOCHPOHM3BOIMT PCIICHHE  ® YMEET MOJIb30BaThCs e BIIaJIceT NPOCTCUIINMH
(moporoswli CIIOKHBIX 3371a4 CXeMOTEX- | CpEeICTBaMHU KOMITBIOTEPHOW | HAaBBIKAMH ONITHMH3AIUH
YPOBCHB) HHYECKOTO ITPOCKTUPOBA- rpaduku; MPOEKTHBIX PEILICHUIA;

® RBIIAJICET HABBIKOM ITOJTO-
TOBKH KOHCTPYKTOPCKHX
JTOKYMEHTOB B 3JIEKTPOH-
HOM BUIE;

tuposimka POC

3 TunoBble KOHTPOJIbHbIE 32/1AHUSA

Jlnig peanuzanny BIIeNIepeUUCICHHBIX 3a/1a4 00y4eHHUs UCTIONb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE 3a-
JaHWS WU UHBIE MaTepHalibl, HEOOXOAUMBIE [T OLEHKU 3HaHUM, YMEHUH, HAaBBIKOB U (MJIM) OIBITA Jiesi-
TEJIbHOCTH, XapaKTEPU3YIOIIUX dTanbl (POPMUPOBAHUS KOMIETEHIIMH B IPOIIECCE OCBOEHUS 00pa3oBaTeb-
HOM NPOrpaMMBl, B CJIEAYIOLIEM COCTaBE.

3.1 Bonpocsl Ha CaMONIOATOTOBKY
— MHudopmanmonnsie Texuonoruu (UT) B npodeccroHanbHON 1eATeIbHOCTH UHKEHEpa-TIPOeK-

3.2 TecroBble 3a1aHudA

1) K xakoii mpo6;ieMe OTHOCHTCSI ONpe/e/ieHHe OCHOBHBIX XapaKTEPHCTHK CHCTEMbI NPH HEKOTOPOii BbI-
OpanHoii (puKcUpOBaHHOI) CTPYKTYpe?

a) mpoOiema cuHTe3a
b) npobnema ananmza
2) K kakoii npo6;1eMe 0THOCHTCSI BBIOOP YKCJIa YPOBHEN U moacucTeM (Mepapxus cucreMsl)?

a) mpoOiema cuHTe3a
b) npobiema aHanm3a
3) K kaxomy BHAY HOJACHCTEM OTHOCSITCS MOJCHCTEMbI TPACCHPOBKH COeIMHEHUI B MEYATHBIX MaTax?

a) 0oOCTy)KMBAIOIINE TTOICHCTEMBI
b) npoekTupyroIIHEe MTOICUCTEMBI
4) K xakoMy BHIY MOICHCTEM OTHOCSTCS MOJACHCTEMbI Pa3paGoTKH M CONMPOBOKIEHHUS MPOrPAMMHOI0 odec-
nedyennss CASE (Computer Aided Software Engineering)?
a) 00CIy)KHUBAOIIHE TTOJICUCTEMBI
b) mpoekTHpyIOIIHE MOACHCTEMBI
5) K xakomy BHIYy MOJCHCTEM OTHOCSTCSI MOICHCTEMbI H3TOTOBJIEHUS] KOHCTPYKTOPCKOH TOKYMEHTAIUU U
CXeMOTEXHHYeCKOro aHajamu3a?

a) 00CITY)KHBAIOIINE TOICHCTEMBI
b) mpoekTHpyIOIIHE MOACUCTEMBI

CornacoBaHa Ha noprtane Ne 11884

27




6) Kakyw MammHHYI0 rpaduky cjelyeT HCHOJIb30BATh JJIsI PelIeHHs 32/1a4 NMPOEKTHPOBAHHUS KOHCTPYK-
uuu?
d) WHTEPaKTHBHYIO MAlIMHHYIO TpaduKy
b) makerHyto 00paboTKy rpaduueckoii HHPOpPMAITHH
7) Kakas rpadguyeckasi cMCTeMA J0JKHA HCII0JIb30BATHCS 17151 0()OPMJIEHHST TEXHHYECKOH TOKYMeHTauu?
a) crenuaaIM3upOBaHHbBIE TPadUUECKHE CHCTEMBI
b) cucremsr 06IIETO HA3HAYEHHS
8) Kakas rpaduyeckasi cucTeMa JI0JI’KHA MCMOJIb30BaTHCs JIsi 0popMiIeHHsI rpadpuuecKuX 3aBHCHMOCTEN
P3C?
a) cHenuaIM3upOBaHHbBIC IPadUUIECKHE CHCTEMbI
b) cucTembl 00IIETO HA3HAYCHHS
9) Kakwue moaxoabl He0GX0IUMBI /ISl pellieHUs 32/1a4 TPACCHPOBKH COETHHEHUI MKy dIeMeHTaMu?
a) BHEIPEHHE CYILICCTBYIOLIETO MPOrPAMMHOTO 00SCIICUCHHUS
b) mocrpoeHre MareMaTHYECKUX MOJIEIICH
C) pa3pabOTKa COOTBETCTBYIOIIUX MPOrPaMM
d) paspaboTka anropuTMOB
10) Kakne moaxoapl HeoOXOAMMBI /IUISl PelIeHNs 32/1a4 pa3MelleHusl 3JIEMeHTOB YIEKTPHYeCKOH cXeMbl IocJie
TOr0, KaK 3a1a4a KOMIIOHOBKH Y:Ke perieHa?
a) BHEIPEHHE CYLICCTBYIOIIETO IPOrPAMMHOIO 00SCIICUCHHUS
b) paspaboTka anropuT™MOB
C) TMOCTPOCHHE MAaTEMAaTHYECKUX MOJICTCH
d) paspaboTka COOTBETCTBYIOIINX TPOTPAMM
11) B pe3yabTare NpoBeIeHHs HAYYHO-HCC/IEI0BATEILCKUX PAdoT CO31aHA JOKYMEHTALMS JUIsl pelieHus 3a-
navyu TpaccupoBku. K kakoii cucreMe 0THOCHTCSI MOTyYeHHAs] JOKYMeHTaus?
a) SCM-cucrema (ympaBiieHHE IEMOYKaMHU TOCTABOK)
b) PDM-cucrema (ymnpasieHue NpOSKTHBIMH JaHHBIMH)
c) CAD-cucrema (KOHCTPYKTOPCKOE MPOEKTHPOBAHKE)
d) CAM-cucrema (TeXHOJIOTrHYECKas MOATOTOBKA IIPOU3BOICTBA)
e) CAE-cucrema (QpyHKIHOHATBHOE POCKTUPOBAHHUE)
12) Umeem HaGOpP KOHCTPYKTOPCKOi J0KyMeHTanun Ha npudop. Kakoe u3 onpenenennii nousitusi "ungop-
Manus' Hanbosee TOYHO COOTBETCTBYET MMeIoLeiicsl JOKyMeHTauumu?
a) "mHpOpMarus - CBEACHHS, TIepeIaBaeMble OMHUMH JTFOIBMH JIPYTHUM JIFOASIM YCTHBIM, THCbMEHHBIM HIJIH Ka-
KUM-HUOYIb ApyruMm criocobom” (BCI)
b) "um(popMamus ecTh BCe CBENEHMS, ABIAIOMINECT 00BEKTOM XpaHEHHs], TIepeIadn U mpeodpa3zopanms”
C) "undopmanus sBIsSETCS OAHON U3 (PyHIaMEHTAbHBIX CYIIHOCTEH OKpykatomero Hac mupa" 4, "undopma-
IS SIBJISIETCS] OMTHUM U3 OCHOBHBIX YHHBEPCAIBLHBIX CBOWCTB MaTepuu"
d) "uHdopmaius ecTh OTPaKCHUE pearbHOro Mupa'"
13) Kakue nepudepuiinbie ycTpoiicTBa HEOOX0IMMBI /1151 IPOEKTHPOBAHMS OIHOCJIOMHBIX MEYATHBIX MJIaT?
a) rpaduUIecKHii IPOIIECCOp
b) rpaduueckas PC
C) rpadudeckue aganTepel
14) Kakue nepudepuiinbie ycTpoiicTBa HE00X0IHMBI IUIsI IPOEKTHPOBAHNUS KAPKACHBIX TPEXMEPHBIX H300pa-
JKeHUi?
a) rpaduueckas PC
b) rpadudeckue aganTepn
C) rpaduUecKHii MpoIEeccop
15) Kakoii Bujx n306pakeHuii Heo0XoquM 17151 0popMIIeHUS YepTeKeii?
a) BBICOKOKAUYECTBEHHBIC YePHO-OeIble N300paKEHUS
b) uBeTHBIE MM IByMEpHBIE H300pAKEHMS
C) mnpoekuus TPEXMEPHBIX N300PAKEHHIN C 3aKpAIIMBAHUEM MTOBEPXHOCTEH
d) mnpoeKuuH peaTUCTHIHBIX TPEXMEPHBIX H300PAKEHHIA ¢ YUETOM OTpaXKATEIbHBIX XapaKTEPUCTUK MOBEPXHO-
cTell 00beKTOB M (HOPMHUPOBAHUEM CBETOTCHEH
€) KapKacHbIC TPEXMEPHbIC MPOCKIIMK KOHCTPYKTOPCKHUX YSPTEKEH ICKH30B C yAaleHHEM U 0e3 ylaleHus He-
BUIUMBIX JTUHUN
16) Pemenne kakoii 3aqaun npoextupoBanust POC norpedyercsi 15l MOBBIIIEHHSI MPOLEHTA BHIX0/IA TOIHBIX
(T.e. yMeHbIIeHUE Opaka) npudopoB?
a) cosmanue HOBBIX POC
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b) cymiecTBeHHas MOEPHU3AIHS
C) dYacTWYHAsi MOJEPHHU3ANHs CyIiecTByromiei POC
17) Pemenne kakoii 3agaun npoekruposanusi PAC norpedyercsi mocjie BHECEHUS CyIeCTBEHHBIX M3MeHeH Ui
B KOHCTPYKUMIO mpudopa?
a) cosmanue HOBBIX POC
b) cymiecTBeHHas MOIEPHU3AIIHS
C) yacTHUYHAs MOJepHHU3aIuMs cymecTByromeil POC
d) Pemenue kakoii 3ama4qn npoektrpoBanust POC noTpedyercst mocie BHECCHUSI M3MEHEHHUI B TEXHOJIOTHIO?
€) YacTHYHas MOAEPHHU3AIMs CyiiecTByomei POC
f) co3manue HOBBIX PDC
g) CyIIECTBEHHAS MOJCPHHU3AINSI
18) Yrto npencrasJsieT cofoii cucTeMa aBTOMAaTH3MPOBaHHOTO nMpoexkTupoBanus (CAIIP)?
1. cpeacTBo aBTOMAaTU3ALMK IPOCKTUPOBAHUS
2. cucTeMa AeSTeILHOCTH JIFOIEH 10 TPOSKTHPOBAHUIO 0OBEKTOB

19) BuGpoycToiiyuBoCTb - 3TO:
a) 1.crmocoOHOCTh KOHCTPYKIIMH HOPMAITbHO (DYHKIIMOHUPOBATh B YCIOBHUSIX BO3/ICHCTBHS BUOPAIIMU
b) 2.cmocoGHOCTh KOHCTPYKIMH HPOTHBOICHCTBOBATh U YCTPAHAITH BUOPALIHIO
C) 3. crmocoOHOCTh YCTOWYMBO (D)YHKIIMOHHPOBAThH B YCIOBHSAX MEPEMEHHBIX KOJICOAHUI
20) BuGponpoYHoCTh - 3TO:
a) . cnocoOHOCTh KOHCTPYKIIMHU BBIACPKUBATH BUOPALIUIO
b) 2. crnocoGHOCTh KOHCTPYKIIMK HOPMAJIbHO (DYHKIIMOHHPOBATH MOCIE YCTPAHEHHsT BUOpAIU
C) 3. crocoOHOCTh KOHCTPYKIMH MPOTHBOCTOSTH Pa3pyIIAONIEMy BO3ICHCTBHIO BUOPALIU
21) N'abBaHOXHMHYECKHIT METO MPUMEHSIeTCS IJIsT:
a) 1, momy4eHus NepexOIHBIX OTBEPCTHUIl B MIEUATHBIX IUIaTax
b) 2, momydeHus METAUTU3UPOBAHHBIX OTBEPCTHIA B IMEUATHBIX TIATaX
C) 3, HoJIy4eHHsI OTBEPCTHIA C 36HKOBKOM
22) IBycTOpOHHHUE MeYaTHbIE MJIATHI PEKOMEHIYeTCsl MCIIO0/IB30BaTh JJIsI:
a) 1. cBepxOBICTPOAEHCTBYIOMINX CHCTEM
b) 2. co3maHusi YaCTHYHOTO SKPAHUPOBAHHS JTHHUH
C) 3, bopMuUpOBaHUE JIMHHUHU CBSA3U BHICOKOTO Ka4ecTBa
23) KOHCTpYKIIMY MeYaTaloT IUIATHI ONpeaesIsIiTCS:
a) 1, TEXHOJOTHEN €€ M3TOTOBJICHMSI
b) 2, ee Tomonorueit
C) 3, TpaccHpOBKOA
24) MexaHu3M padoThbl MArHUTOCTATHYECKOI0 IKPaHA:
a) 1. 3akirouaeTcs B LIyHTUPOBAHUH CHIIOBBIX JIMHUI CTATHYECKOTO MOJIS
b) 2.3axmoyaercs B MIYHTHPOBAHHU CHJIOBBIX JIMHUII MArHUTHOTO TIOJIS
C) 3.3aKioyaeTcs B IIYHTUPOBAHUHU MAPAa3UTHBIX CBSI3EH
25) MHoroc10iiHbIEe IeYaTHBIE IJIATHI PEKOMEHYETCSI HCMO0JIb30BATh JIJIs:
a) 1, OBICTPOJCHCTBYIOIUX U CBEPXOBICTPOACHCTBYIONIMX YCTPOICTB
b) 2, ObICTpOAEHCTBYIONIMX YCTPOWCTB
C) 3, JoKanu3aIus NEKTPOMArHUTHOTO TOJIS
26) OneHKa KOHCTPYKIIMH anmnapaTyphbl - 3To:
a) 1. 3HadyeHue mapamerpa KOHCTPYKIMH, KOTOPbIA OTBEYaeT TPEOOBAHUAM TEXHUUECKOTO 3a/IaHHUs
b) 2. uensiit HaOOp MapamMeTPOB, IPH KOTOPOM JIOOBIBAIOTCS ONTUMAJIBHBIC PELICHUS
C) 3, moiydveHue 33JlaHHOTO 3HAYCHUS ONTUMHU3ALUH
27) OcHoBHOE TpeOOBaHME K IKPaHY:
a) 1. MakcuMaibHas TOJIIMHA
b) 2. mMakcumasnbHasi POBOIUMOCTH
€) 3. makcuManbHas 3 (HEKTUBHOCTD
28) OteuectBenHbIM cTranaapToM 'OCT P 53429-2009 npexycMaTpuBaeTcsi _ KJIACCOB TOYHOCTH (TJIOT-
HOCTHM PHUCYHKA) EYATHOM IJIATHI.
a) uyersIpe
b) mnsare
C) mecThb
d) cems
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29) OnHOCTOPOHHHUE MeYaTHBIE MJIATHI PEKOMEH/YeTCsl HCMO0JIb30BATh JJIs:
a) ¢dopmupoBaHHe KaueCTBEHHBIX JIMHUH CBSI3H
b) ¢dopmuposanwe nuHIM CBA3U
C) CBEpXOBICTPOACHCTBYIOIINX CUCTEM
30) MaccuBHBIE KOMIOHEHTHI ISl NOBEPXHOCTHOTO MOHTAKa U3rOTABJIMBAKOTCS B IBYX MOIH(pUKAIHUAX:
a) B BUJE LWIMHAPA U B BUJIC YHIa
b) xopmnycHbie U GeckopITyCHBIC
C) C aKCHaIbHBIMH M PAAUAIBLHBIMU BHIBOJIAMH
31) IpegeabHbIii pa3Mep CTOPOHBI MEYATHOIM MIATHI A0J1KeH ObIThH He 6os1ee (TOCT P 53429-2009):
a) 100 mm
b) 350 mm
c) 6Gomee 350 MM
32) Pa3zpaboTka KpuTepHeB KOHCTPYKIUH (pOpMHpPYeTCs U3:
a) mapaMeTpoB, IO KOTOPHIM BEAETCS OLCHKA KOHCTPYKIIHH
b) 3amau onTumuzanUN
C) pelieHHs 3a1a4 JOCTKEHHS MUHIMHU3AIUH 3HAYSHUsI TapaMeTPOB
33) Tepmun «BepupUKAIHT» 03HAYAET:
a) MOCTPOCHHUE MOJHON MOJIEIN KOHCTPYKIHH
b) KoHCTpyKTOpCKast peaam3aius CXeMBI
C) ycraHoBieHHE pabOTOCIOCOOHOCTH
34) TonoJsiorn4yecKkoe MPOEKTHPOBAHHE PACCMATPHBAETCH KAK KOMILIEKC BOIPOCOB:
a) CHHTEe3 KOHCTPYKLHHU - HHTEPAKTUBHAS ONTUMH3AINS - JOKYMEHTAIIUS
b) xoppekTHpoBKa pelieHHH - BepuduKanus - cepTuduKanms
C) TNPOEKTUPOBAHHE - U3TOTOBJICHHE - KOHTPOJIb
35) TonoJsioruyeckoe NPOEKTHPOBAHHE BKJIIYAET TPH (hopMaIn30BaHHBIX B3aHMOCBSI3aHHBIX 3a/1a4H:
a) pasOueHue - pa3MelIeHHE - TPACCUPOBKa
b) cxema - KOMIOHOBKa - TPACCUPOBKA
C) Teopus - KPUTEPUH - 33/1a91
36) Ha kakom 3Tane npoextupoBanusi PIC Heo0x01uMo penieHne 3a1a4d ONTHMH3AIUT POBOIHBIX U MeYaT-
HBIX COeTUHEeHUH?
a) ¢yHKIMOHANIBHOE IPOSKTUPOBAHKE
b) cucTemoTexHHUECKOE MPOCKTHPOBAHUE
C) TEXHOJOTHWYECKas MOArOTOBKA MPOM3BOJICTBA
d) KOHCTPYKTOpPCKOE TPOEKTHPOBAHUE
37) Ha kaxom 3Tane npoektupoBanusi PIC ocyuiecTisiercss BbIOOP 3JIeMEHTHOH 0a3bl U AIEKTPHYECKOi
cXeMbI POEKTHPYEMOT0 U3/1eJusI?
a) TEXHOJIOTMYECKas MOArOTOBKA MPOM3BO/ICTBA
b) cucTemoTexHHUECKOE MPOCKTHPOBAHUE
C) (yHKIHMOHATBHOE MPOCKTHPOBAHUE
d) KOHCTPYKTOPCKOE IPOEKTHPOBAHHE
38) Ha kakoii cTaiuu oCyIIeCTBJISIETCSl pa3padoTKa MaTeMaTH4YeCKOil MO/IeJIH /IJIsl YIPaBJIEeHHsI TEXHOJIOTH-
YeCKHM NMpo1ueccoM npu npoextuposanuu PIC?
a) TEXHOJIOTHsl M3TOTOBJICHUSI U UCIBITAHHS CIIPOSKTUPOBAHHOTO 00BbEeKTa (OMBITHOTO 00pa3lia WM MapTuu),
BHECEHUS KOPPEKIUH (IIPH HEOOXOIMMOCTH )
b) paGouwmii mpoekT
C) Hay4YHO-HCCIIeNoBaTeNbcKas paboTa
d) TEeXHHUYECKHIi POCKT
€) TEeXHHYECKOE 3a/laHhe Ha MPOCKTHPYEMBbIi 0OBEKT
39) Ha kakoii cTaaguu BbITAETCSl OKOHYATEIBbHAS KOHCTPYKTOPCKAsl TOKYMEHTAIHS NMPH MPOEeKTHPOBAHUHU
P3C?
a) TEXHUYECKHUil MPOCKT
b) paGouwmii mpoekT
C) TEXHOJOTHS M3TOTOBJIEHHS M UCIIBITAaHHS CIIPOSKTUPOBAHHOTO 00BEKTa (OMBITHOrO 00pasla Wik HapTuH),
BHECEHUS KOPPEKINH (TIPH HEOOXOIMMOCTH)
d) TexHMYECKOE 3a7aHKe HA IPOCKTHPYEMBIH 0OBEKT
€) Hay4yHO-HCCIeI0oBaTeIbCcKas paboTa
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40) Ha kakoii cTauH OCYIIeCTBJIsSIETCS MOMCK AHAJIOTOB MPHU NMpoexkTupoBanuu PIC?
d) TEeXHWYECKOe 3aJaHue Ha POCKTHPYEMbIil OOBEKT
b) paGouwmii mpoekT
C) TEXHUYECKH MPOCKT
d) TexHOJOTHS M3TOTOBIEHUS M WUCIBITAHUS CIIPOEKTHPOBAHHOTO 00BEKTa (OMBITHOrO 00pasia WiId MMapTHH),

BHECEHUS KOPPEKIUH (IIPH HEOOXOIMMOCTH )
€) Hay4yHO-HCCIeIoBaTeIbCcKas paboTa
41) Ha xakoM 3Tamne npoextupoanus PIC onpeneasioTcss IPUHIHMIBI e¢ padoTnI?
a) (yHKIMOHAIBHOE IPOCKTUPOBAHKE
b) cucTemoTexHHUECKOE MPOCKTHPOBAHUE
C) TEXHOJOTrHYECKask MOArOTOBKA MPOM3BOICTBA
d) KOHCTPYKTOpPCKOE IMPOEKTHPOBAHHUE

42) Ha kakoii craauu npoektupoBanusi PIC Heo0X01uMo npoBeieH e HAyYHO-HCCIIEN0BATEIHLCKUX PadoT?
a) 3CKHM3HOE ITPOEKTHPOBAHKE
b) npenBapuTenbHOE MPOCKTUPOBAHUE
C) TEXHHUYECKOE MPOCKTUPOBAHUE

43) Ha kakoii craguu npoektupoanusi PAC co31aércsi JKCnepuMeHTAIbHbBI 00pa3el MPOeKTHPYEMOTo H3-
neausn?

a) TEXHHYECKOE MPOCKTUPOBAHKE
b) scku3HOE MpoeKTUpOBaHKE
C) mpemBapHUTEILHOE MPOCKTUPOBAHHE

44) Ha kakoii craquu npoektupoBanusi PIC B03M0KHO MaKCHMAJIbHOE HCIIOJIb30BaHHE KOMIbIOTEpPa?
a) MpeaBapUTENbHOE MPOSKTUPOBAHHE
b) sckusHOE MpOEKTHPOBAHHE
C) TEXHUYECKOE MPOCKTUPOBAHUE

45) Pa3paboTana qOKyMeHTAIHs 1151 POEKTHPOBAHUS TEXHOJIOTMYecKoro Mapumpyra. K kakoii cucreme o1-
HOCHTCS NMOJy4YeHHAs JOKyMeHTauus?

a) PDM-cucrema (yrnpapieHHe IPOCKTHBIMU TAHHBIMH)

b) SCM-cucrema (ynpaBieHue IeMOYKaMH TTOCTABOK)

c) CAE-cucrema (pyHKIHMOHATIBHOE IPOCKTHPOBAHHKE)

d) CAD-cucrema (KOHCTPYKTOPCKOE IIPOCKTHPOBAHHE)

e) CAM-cucrema (TexHOIOTHYESCKAs TIOATOTOBKA MMPON3BOICTBA)

46) Pemaercst 3a1a4a KOMIIOHOBKH YJIEKTpH4ecKoii cxeMbl. I[Ipu 3TOM KOMIOHOBKA oCylIeCTBsIeTCs " CHU3Y-
BBepx'", T. €. MPOU3BOAUTCS 00bETMHEHNE IEMEHTOB KAKIO0T0 CJIENYIOLIEro YPOBHS U3 3J1eMEHTOB 0oJee
HHM3KOr0 ypoBHs. Kakoii meTox Heo0Xonum 1JIsl Takoro nepexoga?

a) arperupoBaHue

b) aGcrpakiust

C) JEKOMITO3HUIIHS
47) DneKTPOMArHUTHASI COBMECTHMOCTD - 3TO:

a) CcHoCOOHOCTH ammaparyphbl He CO3/aBaTh HE JTOMYCTHUMBIX TOMEX APYTUM yCTPOWCTBAM

b) cmocoOHOCTH anmaparypbl yBeIUYHUBATH YYBCTBUTEIBHOCTD MPU BO3ICHCTBUM Pa3IMUHBIX MOJICH

CIOCOOHOCTh ammaparypbl (YHKIIHOHHPOBATh corfiacHo TpeOoBaHusM TY OTHOBPEMEHHO C JpPYTrUMHU

YCTPOWCTBAaMH B PeabHOM 3NEKTPOMAarHUTHOM 0OCTaHOBKE.

3.3 TembI 0IPOCOB HA 3AHATHSAX

Conepxanue M 3aJa4d Kypca, peKOMEHIAWU 1o ero m3ydeHuto. Madopmanmonnsie TexHonorun (UT) B
npodeccCHOHaNbHOH AesTeTbHOCTH HHXeHepa-npoektuposituka POC. TepMuHb! 1 MOHATHS, HCTTONb3yeMble ipu UT
npoektupoBanuu POC

Opranuzanus npoektupoadus POC ¢ momonisio UT. Cucremuslii noaxon k mnpoektupoanuio POC ¢
UCTIOJIb30BaHUEM MH(OpMAMOHHBIX TexHoNorui. MHpopmannonnsie CALS—texHonoruu noanepxku POC Ha Bcex
JTanax >KM3HEHHOro nukia. Craguu pa3paboTKM KOHCTPYKTOPCKOM JOKYMEHTALMM INPH INPOEKTUPOBAHUU C
nomouipro UT

Kiraccuduxarms 3agag npoektupoBanus, ux Gopmanuzanus. Matemarndeckue Mmoaenu (MM) POC. Drarbt
pPa3BUTUS M KpaTKas XapakTepUCTHKa coBpeMeHHoro coctostHus CAIIP paauosneKTpoOHHBIX CPEACTB, CUCTEM HU
koMImiekcoB. Kommmekcuble uHTEIUekTyansHble (nHTerpupoBanHeie) CAIIP. CrnenmamnsupoBannsie CAIIP s
CO3JIaHUSI CXEM JJIEKTPHUYECKUX MPUHUHUIUAIBHBIX, MOACIUPOBAHUS HX PaOOTHI, IPOSKTUPOBAHMS TI€UATHBIX IIAT,
pasmemeHuss nudpoBod  amekTpuueckod cxembl B ycrpoicrBax [IJIMC. llepcnekTtwBbl — pa3BUTHA
aBTOMaTHU3MPOBAHHOIO IPOEKTUPOBAHUS.
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Ponme UT B mpouecce co3manust POC. YpoBHM NpPOEKTUPOBAaHMS — CHUCTEMHBIH, (DyHKIMOHAIBHBIM,
KOHCTPYKTOPCKHM, TEXHOJOTHIECKUH. TUIIOBBIE TIPOSKTHEIE POIEAYPHI TpHu npoekTupoBannu POC. O600ménHas
Metonuka npoektupoBanus POC ¢ npumenennem UT. MHbopmaronHas Monenb npoekra, 6a3nl gaHHbIx (BJI),
cucrembl ympaeneHuss Oazamu gaHHbIX (CYBJ), pacnpemenéunpie bJl. CpaBHHUTENBHBI 0030p OCHOBHBIX
XapaKTEPUCTHK Pa3IMYHBIX THIIOB COBPEMEHHBIX TEXHHYECKHUX CpencTB. KoHIeNus aBTOMaTH3MPOBAHHOTO
pabouero mecta (APM) mpoektupoBmmka POC na 6asze IIK. 3amaun ynpaBieHHsS W ONTHMH3AIIANA, METOABI MX
peleHus.

OCHOBHBIC TIPWHITHAITHI CO3JIAHUS 3CKU30B B TBEPAOTEIBLHBIX MoJIenel aetanei u coopok POC. OcobeHHOCTH
MPOEKTUPOBAHMUSI JINTHIX, BRITOUEHHBIX JIETANEH U JeTael u3 TMCToBOro Meraia. Co3aHne depTexeit aeraneii u
cOopok. MeTonuka TPOCKTUPOBAHUS JJIEKTPOHHBIX OJokoB ¢ wucnonb3oBanueM CAIIP  Solid Works.
[IpoekTupoBaHNe 3NEKTPOKIYTOB. TEIUIOBBIE M JIEKTpOMAarHuTHele pacuérel. CBsa3p ¢ apyrumu  CAIIP.
OcobGenHoctu TpéxMepHOTo npoexktupoBanus y3nos u Aeraneit POC 8 CAIIP Kommac n UaBepTop.

OCOOCHHOCTH TPOEKTHPOBAHMS TeEYaTHHIX Yy3i710B ¢ momombio WT. Bo3moxHOCTH W 0COOEHHOCTH
unrepdeticoB pazmuuneix CAITP. MeTonuka mpoeKTHPOBaHMS MMEYaTHHIX y3710B B KomiuiekcHbix CAIIP P-CAD,
Altium Designer, OrCAD, DipTrace u np. Oprammszanus u Benenue Oubnmmorexk DPD. Co3maHue YCIOBHBIX
rpaduyeckux o0o3HaueHuit DPD, ycranoBka DPD Ha mneuarHbie IUIaThl U Pa3pabOTKa MOCATOYHBIX MecT DPD.
Co3znanne komnoneHToB POC. Pa3paboTka cxeM 3JIeKTPHISCKUX MPUHITMIHANIBHBIX. JlnanoroBoe pasMenieHue OP3.
JunanoroBas u aBToMaTHuecKasi TpaCCUPOBKa MPOBOAHMKOB Ne4aTHbIX Tat. Csa3b ¢ apyrumu CAITIP.

Kommtekc TPuAHA, (moacucremsr «ACOHUKA-T») mis momenupoBanus Ha [IK crarumoHapHBIX |
HECTAlMOHAPHBIX TEIUIOBBIX MPOIECCOB, MPOTEKAOIINX B KOHCTPYKIusiXx POC (cToeuHble KOHCTPYKIMH, OJIOKH C
PETYISPHOI B HEPETYIPHON CTPYKTYpPaMH, TIeUaTHbIE Y3IIbl, ((yHKIIMOHAIBHBIE STYeKH, MUKPOCOOpKH). KoMmrmekc
ACOHUKA-K nns ympaeneHHs Haa&KHOCTBIO M3JENMH Ha pPaHHMUX JTanax MpPOEKTHUPOBAHUS, W3TOTOBIECHHMS,
9KCIUTyaTalli M YTHJIU3AUH. YHUBEpCabHAs IPOTpaMMHAs CHCTEMa KOHETHO-3JIeMeHTHOTO aHaimm3a ANSY S s
pelieHns] TUHEHHBIX W HENWHEWHBIX CTAllMOHAPHBIX M HECTAIMOHAPHBIX MPOCTPAaHCTBEHHBIX 3a/1a4 MEXaHHKH
KOHCTPYKIIWH, 33124 TeryIonepeiadd v TeTUI000MeHa, DIIEKTPOAHHAMHUKH

OCo0OEHHOCTH aBTOMATU3UPOBAHHOTO OPOPMIICHHSI KOHCTPYKTOPCKOi nokyMeHTanuu POC B cOOTBETCTBUH
¢ ECK]

3.4 Tembl 10KJIA10B
HNudopmarmonnsie Texnomoruu (UT) B mpodeccnoHanbHOW OEATEIFHOCTH HH)KEHEpa-TPOESKTHPOBIITHKA

POC.
Opraamanus npoekrupoBarus POC ¢ momormsio UT
CucreMHbIH oaXoA K mpoektupoBanrio POC ¢ ncnonp3oBaHneM WHPOPMAITMOHHBIX TEXHOJIOTHIA
Wnudopmarmonnsie CALS—rexnonornn noaaepxxku POC Ha Bcex 3Tamax KHU3HEHHOTO IIHKIIa
Cranun pa3paboTKH KOHCTPYKTOPCKOHM JOKyMEHTAI[MH PU IPOEKTUPOBAHUH ¢ oMol UT
Kommnexcurle naTeNmNeKTyanbHeie (MHTErpupoBannbie) CAIIP
[lepcriekTHBEI pa3BUTHS AaBTOMATU3UPOBAHHOTO POEKTUPOBAHUS
CpaBHUTENBHBIH 0030p OCHOBHBIX XapaKTEPUCTHK PA3IMYHBIX TUIIOB COBPEMEHHBIX TEXHHUYECKUX CPENCTB
CAIIP TennoBbIX U 3JEKTPOMArHUTHBIX pacyéTOB
BosmoxHOCTH 11 0cOOeHHOCTH nHTEepdericoB paznmuunbix CAITP
Oco0eHHOCTH MPOEKTUPOBAHMUS IEYATHBIX Y3JI0B ¢ moMoIusio UT
Wudopmanuonnsie TexHonoruu (MUT) B mpodeccnoHaIbHON AEATENFHOCTH HHKEHepa-TPOESKTHPOBIINKA
POC.

Opraamsanust npoektupoBanust POC ¢ momorsio UT

CucremHbIH onxox K mpoektupoBanuio POC ¢ ucnonp3oBaHreM HHPOPMAIIMOHHBIX TEXHOJIOTHIA
Undopmanmonnsie CALS—texHonorun noanepxxku POC Ha Bcex sTamax »KHU3HEHHOTO LKA

Cramuu pa3paboTKH KOHCTPYKTOPCKOU JOKYMEHTAITUH TIPH MPOEKTHPOBAHUN ¢ TIOMOIIBI0 YT
KommnexcHble nHTeNNnekTyanbuele (MHTErpupoBanHbie) CAIIP

[lepcneKkTuBBl pa3BUTUS ABTOMATU3UPOBAHHOTO MIPOEKTUPOBAHUS

CpaBHUTENBHBIH 0030p OCHOBHBIX XapaKTEPUCTUK PA3IMYHBIX THIIOB COBPEMEHHBIX TEXHHYECKUX CPENCTB
CAIIP TerioBBIX M 3JICKTPOMArHATHBIX PacuéToB

BosmoxnoCTH 11 0coOeHHOCTH HHTEpdeticoB paznuuHbix CAIIP

Oco0eHHOCTH POCKTUPOBAHMS IIEYATHBIX Y3JI0B ¢ noMolnsio UT

3.5 Dk3aMeHalOHHbIE BONPOCHI
1) Asromaru3upoBaHHOe npoekTHpoBanue (All), Kak TEXHOIOTHS MPOEKTHO-KOHCTPYKTOPCKOM AEATEILHO CTH.
Hemn AIL
2) Ompenenenne noustust CATIP.
3) Kiaccudukarms CAIIP. 3amaun, perraeMpie Ha OCHOBE KITACCH()HUKAIIHH.
4) KnaccupukanuoHnsle mpusHaku u rpymsl CATIP.
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5) OOmias xapakTeprCTHKa MPOIecca aBTOMAaTU3UPOBAHHOTO POEKTHPOBAHHUSL.

6) Crpykrypa npoiecca aBTOMaTH3UPOBAHHOTO IIPOSKTHPOBAHHS, €r0 IPUHIIMITHATBHBIE CBOMCTBA - HepapXuy-
HOCTB, UTEPAIIMOHHOCTD, aJIbTEPHATUBHOCTH.

7) OyskuuoHanbHble cocrapisiomue CAIIP - mpoekTupyromme 1 00CTy)KUBAIOIINE OICHCTEMBI.

8) Buasr obecnieuenus CAITP. ['opr3oHTaIBHBIC ¥ BEpTHKAIBHBIE ccTeMHbIe cBsi3U B CAITP.

9) CHCTeMHBIH TTOIXO/ K aBTOMATH3aIlNH IIPOEKTHO-KOHCTPYKTOPCKHX pabot. Cesss CAIIP ¢ crcTeMaMu aBTO-
MaTu3alyy Apyrux BuaoB. MHTerpupoBannsie (koMiuiekcHbie) CAITP.

10) ACHH, CATIIP m3nenuit, ACTIIII, ACY TII, ACKNO. Ix XapakTepHUCTHKH.

11) CAIIP u ux mecto cpeau npyrux cucteM. PasnoBumnoctu CAIIP. Bunbr obecniedenust CAIIP. [Tpumepsr
CAIIP.

12) CAE/CAD/CAM - cucrembl. DyHKIIUH U XapaKTEPUCTUKH.

13) Dnexrponnas (6e30ymaxkHas) Gopma BBEAEHUS KOHCTPYKTOPCKO-TEXHOIOTHUECKOH JOKYMEHTAIINH.

14) CALS — texHoi0oriu HHGOPMAIIMOHHOHN HOIEPIKKH HKU3HECHHOTO uKIIa u3aenuii POC.

15) Texuuueckoe obecreueure CAIIP. Anamu3 TpeboBanmit K kKoMIuiekcy Texuuueckux cpeacts (KTC).

16) 1Crpykrypa Texuuueckoro obecrneueruss CAITP. Texuuueckue cpencTBa. MamiHHbIC HOCUTETH HH(OpMa-
II1H, BUJIBI KAHAJIOB CBSI3U, CPEJICTBA BBIYHCIUTEILHON TEXHUKU. [IOHATHS KIIMEHT-cepBepa, Qaiii-cepeepa,
cepBepa 06a3 JaHHBIX, CepBepa NPUIOKEHUH, KOMMYTallMOHHOTO CepBepa, CIeUaTIN3UPOBAHHOIO CEpPBEpa.

17) CneunamuszupoBannbie KTC CAIIP - apromaTu3upoBaHHbIe paboyre MecTa.

18) Kommsrorepusie cetu B CATIP.

19) O6ecnieuenust 6e30MaCHOCTH MHPOPMALIMOHHBIX TEXHOJIOTHI poekTupoBanus POC.

20) YcrpoiicTa BeIBOA TeKCTOBOI mokymenTanuu B CAIIP - meuararomue ycrpoiicrsa (ITY).

21) YerpoiictBa BeiBoga rpaduueckoit unpopmarmu B CAIIP - rpadonocTpoutenu u koopauHaTtorpadbl Bek-
TOPHOTI'O THUIIA.

22) Yerpoiictea BhiBoza rpadudeckoit uapopmanuu B CAIIP - rpagonocrpoutenu u koopauHarorpadsl pact-
POBOTO THIIA.

23) Yerpoiictea BBoaa rpaduueckoit uadopmarmu B CAIIP - komupoBumku rpadudeckoit napopmarmu. Kiac-
cudukanus. [TorpeduTenbckre XapakTepUCTHKH.

24) Yerpoiicta 3D-nporotunuposanus (3D-nipuntepsr) B CAITP POC.

25) OyukunonanbHas cxema CAITP Ha ypoBHE NMPOrpaMMHOT0, HH()OPMAIIMOHHOTO U JIMHIBUCTHYECKOTO 00ec-
TIeYEeHusl.

26) Cocras nporpammuoro obecrieuennst CATIP.

27) CocraB HHPOPMAIMOHHOTO | JIMHIBHCTHYECKOTO 0becredenust CAITP.

28) Tunossle npouecchl npoekrupoBanusi B CAIIP moarotoBUTenbHOT0, OCHOBHOTO U 3aKIIFOYUTEIHLHOTO 3Ta-
TIOB.

29) Cocras u crpykrypa cucrem PCAD u Altium Designer.

30) Opraumsanus oIepanroHHOM cpenbl B Tpaduueckux pemakTopax cucreM PCAD u Altium Designer.

31) Anroputm pabotsl ¢ CAITP cxemorexnuka POC.

32) AnroputMm pabotsl ¢ CAIIP xorcTpykTopa POC.

33) Anroputm pabotsl ¢ CAIIP Texnosnora POC.

34) Mopmar sI3BIKa TEKCTOBOTO OIMCAHMS dJEKTpHUecKoit cxeMbl B cucremMax PCAD u Altium Designer.

35) Crpykrypa 6ubnuoreunoro onucanus YI'O xomnonenTa B cucremax PCAD u Altium Designer.

36) Crpykrypa 6ubmroreunoro onucanust KTO xommonenTa B cucremax PCAD u Altium Designer.

37) Pabora ¢ 6ubnmnoreuHpiMu koMoHeHTamMu B cuctemax PCAD u Altium Designer. O6mue cBeaeHusl, mopsi-
JIOK pa0OThI.

38) Crpykrypa onmcanusi KOHCTpyKTHBa B cicteMax PCAD u Altium Designer.

39) ABromaruueckast mporeaypa pasmeinerus B cucremax PCAD u Altium Designer.

40) Ipomuemypsl pa3MeIIeHUS U YIy4IIeHHs pa3MelieHust KomrnoneHTos Ha [1I1.

41) PyuHasi ¥ MHTepaKTUBHAsI TpPAacCHpOBKa coeanHenuit B cuctemax PCAD u Altium Designer.

42) ABromarndeckas mporeaypa TpaccupoBku B cucremax PCAD u Altium Designer.

3.6 TeMbl KOHTPOIBLHBIX padoT

KonTponbHnas padora Nel. BeinmosiHeHue yepreskeil koMnoHeHTOB PIC. Pa3paboTka 31eMeHTHOI 6a3bl

1. B cpene Altium Designer paspaborars YI'O u Tononormaeckoe mocagoqyHOe MECTO Il KOHJEHCaTopa
K73-17 2.2mM® 63B (5%) 0XK0.461.104 TV. Britouuts pa3paboTKy B cocTaB OMONMMoTeku « Y yeOHas OuOIMoTeKay.

2. B cpenme Altium Designer paspabotars 4 cexmmu YI'O u Tomonmormdeckoe MOCagOYyHOE MECTO s
mukpocxembl K51111Y2 6K0.348.149 TVY. Brimrounts pa3paboTky B cocTaB OHONMHOTEKH «YueOHast OnOInoTeKay.

3. B cpene Altium Designer pa3zpadorars YI'O 1 TONOJIOTHIECKOE ITOCATOUHOE MECTO I HHIYKTUBHOCTH
EC24-150K (www.platan.ru/pdf/ec148.pdf). Bkiarouuts pa3paboTky B cocTaB OMONMMOTEeKH «Y4eOHass OMOIMoTeKay.

4. B cpene Altium Designer pa3zpabdorars YI'O u Tommosormaeckoe mocagoqHoe MecTo i pesuctopa C2-33
0.125BT 1% QC400101.SU0005-89. Bxitounts pa3paboTKy B cocTaB Oubianoreku « YuedHas Oubnuorexay.
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5. B cpene Altium Designer paspaborare YI'O u TomosiorM4ecKoe MOCaZOYHOE MECTO Ui JHOa
MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bxirounts pa3paboTKy B COCTaB OMOIHOTEKH
«YueOHast OnbIMOTEKAY.

6. B cpene Altium Designer pazpaborars YI'O m Tomomorudeckoe MmocagoqHoe MECTO IS KIEMMHHKA
X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bximrounts pa3paboTky B cocraB OuOIMOTEKH
«YuebHast OnOIIOTEKAY.

7. B cpene Altium Designer paszpaborars YI'O u Tomonoruyeckoe MmocajoqHoe MECTO ISl IITHIPEBOTO
pasbéma PLS-02 (www.platan.ru/pdf/ec278.pdf). BxmounTs pa3paboTKy B cOoCTaB OHONMHOTEKH «YueOHas
OnOIMoTEKa.

8. B cpene Altium Designer pa3paborars YI'O u TOMOJOTHYECKOE MOCAI0UHOE MECTO JIJIsl pa3béMa IMUTaHUS
PWL-02M (www.platan.ru/pdf/ec275.pdf). Bkmtounts pa3paboTky B cocTaB OuOIHoTekn «YueOHass OndInoTeKay.

9. B cpene Altium Designer pa3paborars YI'O u Tomonorndeckoe mocajgoqHoe MECTO JJIsl YU -Pe3ncTopa
RC 0805 103 J (www.eximer.net/products/electron/passive_element/rezistors/chip/
import/import_1584.html?Page=1). Bkimtounts pa3paboTky B cocTaB OMOIHOTEKU «YueOHass ONOIMOTEKay.

10. B cpene SolidWorks paspabotare TpéxmepHyro Mozpenb koHueHcaropa K73-17 2.2mx® 63B (5%)
02K0.461.104 TY. Pa3pabotky nonkirounts kak PCB3D monens k cootBercTBytomemy YT O.

11. B cpene SolidWorks pazpabotars TpéxMepHyro Momens MukpocxeMbl K133JIA6 6K0.348.086-01 TYV.
Pazpabotky noakmounts kak PCB3D moznens k coorBercTByromemy YI'O.

12. B cpene SolidWorks paspaborats Tpé€xmepHylo Moaenb uHaykTuBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Pazpaborky noakimounts kak PCB3D Monens k coorBercTBytomemy YI'O.

13. B cpeme  SolidWorks  pa3zpaborare  TpéxmepHyto  Momenb  awmoma  MBRSI120T3
(www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Pa3spaborky mnoaxmounts kak PCB3D wmomens K
cootBercTBytonemMy YI'O.

14. B cpeme SolidWorks paspaborate TpéxMmepHyro Mozmenb pazbéMa murTanus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Pazpaborky noaxitounts kak PCB3D Monens k cootBercTByomemy YI'O.

15. B cpene SolidWorks paspaborare TpéxmepHyo Mozenb uun-pesucropa RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/import/import 1584.html?Page=1). Pa3paboTky
nonkiounTs kak PCB3D Monens k cootBeTcTByIomeMy YI'O.

KontpoabHas padora Ne2. OfecnedyeHne KkayecTBa, HaAEKHOCTH B onTuMu3anus POC

1. «lopsauasn ceazby meixncoy OMOCTbHBIMU YACMAMU RPOEKMA. 3arPy3UTh TPOCKT, BXOASIIHMNA B KOMITJICKT
npumepoB Altium Designer: X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nano-
board Add-On\. OTKpbITh /iBa TOKyMEHTA, BXOJAIIHE B MPOCKT:

- phy.schdoc — anekTpuyeckas cxema;
- phy.pcbdoc — neuarnas miara.

a) HaiiTu B AnekTpuieckoit cxeme kouaencatop C5 (Edit/Find Text). Mcmonb3ys moovuepeqHo TpH KOMaH bl
mepeKpECcTHRIX cchUIOK (koMaHabl Tools/Select PCB Components; Tools/Cross Select Mode; Tools/Cross Probe),
00HapYXUTh TpeMs Pa3HBIMU CIIOCO0aMH MECTOTOJNIOKEHHE KoHAeHcaTopa C5 Ha meyaTHOH 1iaTe.

0) Haiitn Ha negaTHOM 11ate koHmeHcatop C4 (manens PCB). Mcnions3ys moodepEénHo ABe KOMAaHIIbI
nepekpEcTHhIX ccbUIoK (KomaH bl Tools/Cross Select Mode; Tools/Cross Probe), Bknagka ECO Generation.
Brixmounts ommuro Push Component Designator Changes to Annotation File. O6parnast cuaxpoHM3anus.
Komanga Design/Update Schematic. Knonka Execute Changes. Y6equTbcs, 4To Ha 31€KTPHUYECKOH cxeme
MO3UIIMOHHOE 0003HaueHne MuKpocxembl Ul m3menmnock Ha DD1.

2. Cunxponu3ayus I1eKMpudecKkoll cxemvl U neuamnou niaamoel. CKONMPOBATH B CBOIO PaboOUy0 MAaIkKy
npoekt X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nanoboard Add-On\. Konupo-
BaHUe TpeOyeTcs, YTOOBI CIIydailHO He MOBPEIUTh cxoanble (aimnbl. 3arpy3uts npoekt PHY.PrjPCB. OtkpeiTh nBa
JIOKYMEHTa, BXOJISIIIHE B IIPOCKT:

- phy.schdoc — snekTpudeckas cxema;
- phy.pcbdoc — nevyarnas rara.

a) NPAMAs CUHXPOHU3AYUS.

Ha snexrpuueckoii cxeme HaliTu 1 ynanuTh KoHaeHcaTop C3. YcTaHOBUTE MOPSAIOK CIIEI0-BaHUS
MO3UIMOHHBIX 0003Ha4eHnit DPU «cBepxy BHU3, ciieBa HampaBoy. Komarma Tools/Annotate Schematic. Order of
Processing = Down Then Across. [IpuHyIuTeIbHO pacCTaBUTh MO3UIMOHHBIC 0003HAYEHHS TI0 HOBOMY TPABHITY.
Komanma Tools/Force All Schematic. IIpsmas cuaxponmsanms. Komanma Design/Update PCB. Knonka Execute
Changes. Y6equThcsi, 4To Ha IEYaTHOH TUIaTe MPOM30ILIM U3MEHEHHS: yaaléH KoHaeHcatop C3; mo-HOBOMY
paccTaBiIcHBI TTO3UITHOHHBIC 0003HaYeHH. [ {nkmaeckoe nmpumenenne komanasl Edit/Undo; Edit/Redo.

0) oopamuas cunxpoHusayus.

Ha mrewarnoit mare maiitn Mukpocxemy Ul. IIprcBonTs MUKpOCXEME HOBOE ITO3HIIMOHHOE 0003HAYCHHE
DD1. Copocuts onmuio BHECCHU M3MEeHeHnH yepe3 Annotation-¢aiin. Komanna Pro-ject/Project Options.
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Bknaaka ECO Generation. Beikirounts omto Push Component Designator Changes to Annotation File.
Oo6parnas cuaxponm3arusi. Komanna Design/Update Schematic. Krnomka Execute Changes. Yoenutbes, 9410 Ha
AEKTPUUECKON cXeMe MO3UIIMOHHOe 0003HaueHne Mukpocxems! Ul uzmennsnocs Ha DD1.

3. Hasnauenue nocadounvix mecm 3nemenmam. CKONUPOBATH B CBOIO pabouyro manky npoekt X:\Program
Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. KonupoBanue tpebyercs, 4ToObl City-
JaifHO He MOBPENUTh UCXOMHBIE (haiiibl. 3arpy3uth npoekT PCB  VideoMux.PrjPCB. OTKpEITh TpH TOKyMEHTA, BXO-
JSIIIUE B TPOEKT:

- PCB_DecoderA.schdoc — snmekrpudeckas cxema KaHama A;
- PCB_DecoderA.schdoc — snektpudeckast cxema kaHana B;
- VideoMuxBoard.pchdoc — nedarnas rara.

TpeOyeTcst 3aMEHHUTH TomoJoTHIecKoe mocagounoe mecto QC49/SMD s 1ByX KBapIeBBIX pE30HATOPOB
X1 u X2 na Tononormueckoe nocanoanoe Mmecto MCCTD. Ksapiiesie pezonarops! X1 u X2 HaXomasaTcs B
ANIEKTPUYECKHX CXeMax KaHaja A u kanana B, coorBercTBeHHO. Tononormueckre mocagodHple MECTa HaXOJSATCS B
NOAKIIIOUEHHO K nipoekTy 6nbnuorexe PCB_Footprints.PcbLib.

B pemakTope nevyaTHbIX IUIAT YIATUThH B edarHbie mpoBoauuku. Komanaa Tools/Un-Route/All. Ynanuts
Bce noyuronsl (9kpannsie cion). Komanaa Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u BeigeauTh
TOTIOJIOTHIECKOE ITOCATOYHOE MECTO KBapIieBoro pe3onaropa X 1. lllemaok mpaBoii KjIaBUIIEH MBITITH, BEIOOD
nynkTa Find Similar Objects. B nnanorosom okue B ctpoke Footprint BeiOpats Same. Knonka Apply. Yoenutscs B
npaBuibHOCTH BEIOOpa. KHomka OK. B manenu PCB Inspector B cTpoke Footprint «BpydHyr0» Hamucarh Ha3BaHUE
HOBOTO Tonojoruueckoro nocagouHoro mecra MCCTD, nocne yero Haxars Ha Enter. 3akpbITh manens. CHATh
BEIJIETICHHE.

C nomouipto komanasl Tools/Cross Select Mode mpoBepuTh B3aMMHOE COOTBETCTBUE KBAPLIEBBIX
PE30HATOPOB HA CXEME U Ha IUIaTe.

4. IIpocmomp u obno61€eHUE CBA3EH MEIHCOY INeMEHMAMU cXeMmbl U heuamnol naamsl. CKONUPOBATH B
cBOIO pabouyto nanky npoekt X:\Program Files\Altium Designer 6\Examples\Signal Integrity\Differential Pair\. Ko-
nupoBaHue  TpeOyercsi, dYTOOBl  CiIyyalHO HE TOBPEAWUTh HUCXOAHBIE  (Qainbl.  3arpy3suTb  HPOEKT
DifferentialPair.PrjPCB. OTkpbITh /iBa TOKYMEHTA, BXOJSIINE B IPOCKT:

- DifferentialPair.schdoc — snexrpuyeckas cxema;
- DifferentialPair.pcbdoc — neuarnas miara.

TpeOyercs 3amenuTh ABa peauctopa R3 n R7 Ha nBa xonaencaropa émkocteio 100 nd. YenoBHbIe
rpadpuueckue 0003HaUCHHS KOHACHCATOPOB U HX TOIMOJIOTMYECKHE TIOCAT0UHBIE MECTa HaXOsATCsl B CTaHIApTHON
oubmmoreke Miscellaneous Devices.IntLib.

B penakrope cxem Haiitu u ynanuth aga pesuctopa R3 u R7. B nanenu Libraries noaxiouuts 0MOIHOTEKY
X:\Altium Designer 6\Library\Miscellaneous Devices.IntLib. B ykazaunoit 6ubanoreke Haiiti konaeHcarop Cap
Semi 1 pasMecTHTh J1Ba SK3eMIULIpa Ha MeCTe OBIBIIMX PE3UCTOPOB. YKa3zaTh Mo3uLUOHHBIE 0003HaueHus C1 u C2.
IToncoenuHNTH KOHTAKTHI KOHJICHCATOPOB K IBYM FOPU30HTAIbHBIM IPOBOIHUKAM.

B penakrope meuaTHBIX MIaT HATH M yAATUTH TOMOJIOTHYECKUE MTOCaJ0YHbIe MecTa pe3ucTopoB R3 u R7.
C momompro komauael Place/Component Hatitu B 6ubimoreke Miscellaneous Devices.IntLib Tomomoruueckoe
nocanounoe Mecto C1206 yis koHaeHCaTOpa. YKa3aTh mo3uiimonHoe o0o3naduenue C1. PasmecTuts faBa

OK3EMILIAPA TOIIOJIOITHYECKOTO IMOCAA0YHOI'0 MECTAa KOHACHCATOpa COITIaCHO pHUCYHKA, HpI/IBeI[éHHOFO HHXKC.
I I

"

C nomouipro komanasl Project/Component Links BeImonHuTh B3auMocBs3b YI'O 1 mocaouHbIX MeCT.
Brienuts B JI€BOM M CpeTHEM CIIMCKE MO3UIIMOHHBIE 0003HaueHus C1 1 Ha)kaTh Ha KHOTIKY > JJIS TIEpEMEILEHUs B
NpPaBbIii CIMCOK. AHAJIOTMYHO CIPYIIUPOBATh Mo3UIMOHHBIE 0003HaueHus: C2. Knonka Perform Update. B
penakTope cxeM BBIOIHUTE NpsAMYyTo cuaxpoHm3anuio Design/Update. B auamoroBom okHe HaxaTh Ha KHOTIKY
Execute Changes. Eciu B pegakTope neyaTHbIX IUIaT MO-MIPEXHEMY OCTaJOCh 3eJIEHOE BBIACTICHHUE, TO CIEAyeT
pa3BepHyTb Ha 18071 Tononornyeckye nocajouHble MecTa KOHIEHCATOPOB.
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C nomouipto komanasl Tools/Cross Select Mode npoBepuTh B3aMMHOE COOTBETCTBHE KOHAECHCATOPOB Ha
CXeMe U Ha IJIaTe.

5. dnemenmot kommymauuu. B cpene SolidWorks pazpaborars cemeiicTBO TpEXMEPHBIX MOJIEICH KOMMY-
tanuoHHBIX JenecTkoB (TOCT 16840-78). CemeiicTBO JIEMECTKOB BBIMOJHUTH KaK KOH(PUTYPUPYEMYIO 1E€Taib
SolidWorks ¢ ucrnonb3oBanuem Ta0IuIB apaMeTpoB. BHENIHMI BU/I JieNeCTKa U OIPEACTSIONINE TEOMETPUICCKHIE
pasMepsl TIpeACTaBIeHB Ha pucyHKe. Pa3zpaborky momkmiounth kak PCB3D Momens K COOTBETCTBYIOMIEMY
YT'O.0cobennocmu mononozuueckux nPOEKmoe ¢ UCnO1b306aHueM MHO206b1600HbIX naanapuvix IPH.

JIEMNECTKW no MOCT 16840-78
(McnonHeHne 2)

N Masme
i Ll

5 L =79 11,14, 16,18
S5 L =789 11,1416, 18
5 L=7,9, 11, 14, 16, 18, 22, 26, 30

s cnpasxu. Fanout (dhaHayT) — KOPOTKHUIT OTPE30K MTPOBOAHHUKA C TTEPEXOAHBIM OTBEPCTHEM Ha KOHIIE,
MpeIHa3HAYCHHBIH [Tl YIPOIIEHUS aBTOMAaTHYECKOW TPACCUPOBKH KOMITOHEHTOB C TUTAHAPHBIMH BBIBOJIAMH.
AmnanoruueH TepMuny Stringer (crpunrep). OObIMHO MPOrpaMMa aBTOMaTHUECKOM TPACCHPOBKU CaMOCTOSITEIIHLHO
TeHEpUPYET CTPUHTEPHI I BCEX IJIaHAPHBIX KOHTAKTHBIX TUIOMIAIOK HA HaualbHBIX 3TallaX TPACCHPOBKH, a MOCTe
€e 3aBepIICHHUS yIaJsieT JTUIIHUE TIEPEXOAHbIE OTBEPCTHSL.

CkonpoBath B CBOIO pabouyro manky npoekt X:\Program Files\Altium Designer 6\Examples\PCB Auto-
Routing\. KompoBanue Tpedyercsi, 4T00bI CIy4aiftHO HE HOBPEAUTD MCcXoaHbIe (aitibl. 3arpy3uts npoekt PCB
Auto-Routing.PrjPCB. OtkpsiTh qokymeHT, Bxomsamui B mpoekT BOARD 3.PcbDoc. 3amerum, 94To Ha Tie4aTHOM
TUIaTe BCE MUKPOCXEMBI C ITAHAPHBIMH BBIBOJIaMHU.

TpeOyeTcst co3narb CTPUHTEPHI B PYYHOM U B aBTOMAaTHIECKOM PEXKUME, a 3aTeM IIPOBECTH TPACCHPOBKY
ME€YaTHOM MJIaThI.

HaiiT 1 BeIIEMTH MUKPOCXEMY C TIO3UIIMOHHBIM 0003HaueHneM U4. [lerdok npaBoii KJIaBHIE MBIIIN 1
BEIOOp B KOHTeKCTHOM MeHI0 Component Actions/Fanout Component. B nuanorosom okuae Fanout Options
OCTaBHTH BCe oMMy 0e3 n3MeHeHus. VccnenoBars MoMydeHHBIN pe3yIbTar.

C nomouipro komanasl Design/Rules n3MeHuTh npaBuiia MpOEeKTUPOBAaHKS B OTHOIICHUH TeHEepaIin
CTpUHTEpOB. B 1epeBe mpoekTHpoBaHus ciieBa BEIOpaTh Routing, 3atem Fanout Control, 3atem Fanout Default. B
MPaBOH YacTH AMAJIOTOBOTO OKHa B rpymme Fanout Options H3MEHUTh HACTPONKH:

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomnka Apply, 3arem kHomka OK.

HaiiT 1 BBIIEUTH MUKPOCXEMY C IO3UIIHOHHBIM 0003HaueHneM U10. 13 KOHTEKCTHOTO MEHIO MPUMEHUTh
koManry Component Actions/Fanout Component. MccneoBath oTydeHHBIH pe3yabTar, CpaBHUTh C MPEABIIYIIEH
MHUKPOCXEMOH.

CHoOBa U3MEHUTH MpaBUIIa IPOEKTUPOBAHMS B OTHOIIIEHUH TeHepalli cTpiuHrepoB. B rpymme Fanout
Options ycTaHOBHTS:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

HaiiTu 1 BBIIEIUTHE MUKPOCXEMY C IO3UIIMOHHBIM 0003HaueHneM U94. M3 KOHTEKCTHOTO MEHIO MPUMEHUTh
komanay Component Actions/Fanout Component. MccnenoBars HOTyYeHHBIN PE3yIbTaT, CPABHHUTS C
NPEABTYLITIMA MUKPOCXEMaMH.

AHanoeuuno ModxcHo ucciedosams opyaue KombuHayuu Hacmpoek 6 epynne Fanout Options u ux
DPE3YIbIMaAMUEHOCMb 8 OMHOUWEHUU 2EHEPAYUU CIMPUHEPOS.

YcTaHOBUTH TIepBOHAYAILHBIC HACTPOWKH TeHEpaIliy CTpUHTepoB B rpymme Fanout Options:

Fanout Style = Auto;

CornacoBaHa Ha noptane N2 11884 36



Fanout Direction = Alternating In and Out;

Direction From Pad = Away From Center;

Via Placement Mode = Centered Between Pads.

C momompro komauAs! Auto Route/Fanout/All BEITOTHUTE aBTOMATHYECKYIO T€HEPAIHIO CTPUHTEPOB JIJIS
Bcex ocTaBImxcs MukpocxeM. C nomonipio komanasl Auto Route/All BEITOMTHUTE aBTOMaTHYECKYIO TPACCUPOBKY
MIeYaTHOH IIaThl (TIPOIECC INTEIBHBIA, 3aHUMAET HECKOJIEKO MUHYT). YOCTUTRCS, 9TO TIOCIIE 3aBEPIIIC HUS
aBTOMaTUYECKOU TPaCCUPOBKU HCKOTOPBIC CTPUHICPBI UCUC3IIN.

6. Paszpabomka nepeonux naneneii PIC. B cpene SolidWorks BeIOSHUTS HepeaHiow0 naneas POC, npea-
CTaBJICHHYIO HIDKE B TPEX MpoeKUud. Marepual nepenHel maHenu — amoOMUHAEBbIN ciuiaB AMu. dusnueckue ma-
paMeTphl 3TOTO cIulaBa BHECTH B peaakTop matepuanoB SolidWorks, a 3aremM Ha3HaYHTh JUTsl pa3padaThiBacMoi Je-
Tanu. MapkupoBarb Haanucu kpackoid UM, uépnsiit TY 29-02-859-78, mpudtom 5 — IIp. 3 FTOCT 26.020 — 80.
Crnioco6 HaneceHus Haanucei B cpeae SolidWorks pa3paboraTh caMOCTOSTEIBHO.

607 30:03
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3.7 Tembl 1a60paTOPHBIX PadoT
1) Bemonuenue ueptexeit kommonentoB POC B Solid Works (koHTposbHOE 3a1aHuE)
2) Cocrasnenne Texauueckoro 3amanus (T3) Ha aBTOMaTU3HPOBAHHOE TIpOeKTHpOBanue 6moka POC
3) KommonoBka u pa3paboTka o01iero Buaa KOHCTpykimu POC
4) TlIpoekrupoanue nuneBoi nanenu POC B SolidWorks
5) IIpoexrupoBanue Hecyei koHcTpykuun POC B SolidWorks
6) 3HaAKOMCTBO C CHCTEMOM aBTOMATH3UPOBAHHOTO MMPOCKTUPOBAHMUS MEYATHBIX 11T
7) Opranusanus u BegeHue 6ubimorek IPD
8) Cosnanue ycioBHbIX rpaduueckux o6o3naueHuit (YI'O) anekTpopaano3ieMeHTOB
9) IIpoeKTHPOBaHUE IEKTPHICCKUX CXEM
10) Jderamu B SolidWorks
11) C6opku B SolidWorks
12) Yeprexu B SolidWorks
13) PucoBanme TpEXMEPHBIX 3¢cKn30B B SolidWorks
14) Maccuss 3nemenToB B SolidWorks
15) Mcnonb3oBanne CTaHIAPTHEIX KPEMEKHBIX KOMITOHEHTOB B SolidWorks
16) Pa3paboTka MOCag0uHBIX MECT Ha MIEYATHOM TIaTe Ik MOHTaKa KOHCTPYKTUBHBIX DJIEMCHTOB
17) Tlogroroska KomroHeHToB PDOC 115 KypcoBoit paboTEI
18) InanoroBoe pa3MeIieHUE dIEKTPOPAAN0IICMEHTOB Ha IIeYaTHOM ILiaTe
19) Pyunas v MHTEpaKTUBHAS TPACCHPOBKH TPOBOTHUKOB ITEYATHBIX IIJIaT
20) ABToMaTnyecKkasi TpaCCUPOBKA MPOBOHUKOB TIEYATHBIX TUIAT
21) Obecrieuenue KauyecTBa, HAAEKHOCTH 1 onTuMu3arws POC
22) Uzy4enue cpelcTB aBTOMAaTH3UPOBAHHOTO O(OPMIICHHSI KOHCTPYKTOPCKO-TEXHOIOTHYECKON JIOKY-
MEHTAIUU
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3.8 Bonpocsl anddepeHuupoBaHHOr0 3a4éTa

1) HasoBwure 1 OXapakTepu3yiTe OCHOBHBIE 3Tarbl IpoekTHpoBanus POC 1o cyIiecTBy pelaeMbIx 3a/1aq.

2) Yrto moHMMAETCS O] ONTUMAITLHBIM CHHTE30M YCTPOHCTBA?

3) KaxoBbI MIpeUMyIIeCTBA KOMITBIOTEPHOTO MOJICITUPOBAHHS?

4) Ha3oBuTe 1 OXapakTepHU3ylTe JBa MOJX0a K MPOCKTHPOBAHUIO PAIHO3ICKTPOHHBIX YCTPOUCTB.

5) Ilepeunciure OCHOBHBIC 3TAITbl MOICIUPOBAHHSI.

6) JlaiiTe moHsITHE MaTeMaTHYCCKOM MOJICTH 00BEKTa U MOETUpOBaHus. Kakue TUITBI MaTEMaTHUECKUX U (PH-
3MYECKHX MOJIeIIeH BbI 3HaeTe?

7) OxapaxtepusyiTe pojib aITOPUTMHYECKUX IPOLIECCOB B POLIECCE MOACTUPOBAHHMSL.

8) Kakue crnocoObl CTPYKTYpHOTO MOJIETHpOBaHus Bbl 3HaeTe? IIpUBEANTE MX CPABHUTENBHYIO XapaKTepH-
CTHKY.

9) IlpuBenure OOIIYIO CXEMY MIPOIECCA CTPYKTYPHOTO ITPOEKTHPOBAHHS.

10) Kakue TUTIBI 3a/1aU PEIIAIOTCS MPU CTPYKTYPHOM MojeaupoBanuu? [IpuBeaute npuMepsl.

11) U3noxwute CymHOCTh HYHKIIMOHAIBHOTO MOJCIUPOBAHHS U IEPEUMCIUTE OCHOBHBIC TOMYIICHHS TPpH QyHK-
IUOHATLHOM MOJICITUPOBAHUH.

12) B kakux nakerax CAIIP Bo3MOXHO (pyHKIIMOHAIEHOE MOJICTUPOBAHIE?

13) Yto moHHUMAETCs MO/ CXEMOTEXHUYECKUM MOJICITHPOBAHHUEM ?

14) CoBOKYyNHOCTb KaKUX YpaBHEHUI 00pa3yeT MaTeMaTHYECKYI MOJiellb 00beKTa?

15) IepeunciuTe OCHOBHBIE POIENYPHI (POPMUPOBAHHS MAKPOMOJIENEH.

16) Nzo6pasure 0600MIEHHYIO THITOBYIO CTPYKTYPY MaKpOMOIEITH.

17) Pacckaxxure 0 Gopmax MpenCcTaBICHUs MaKpOMOJEIeH B MPOrpaMMax CXEMOTEXHHYECKOTO MPOEKTHPOBA-
HUSL.

18) HazoBwure 1ienu pacyéra CTaTHYECKUX PEIKHUMOB.

19) Ilepeuncnure 1 OXapaKTepU3yHTe OCHOBHBIC METO/IBI MOJICITHMPOBAHUS CTATHYECKUX PEKUMOB.

20) Kaxue MeTOmbI MOJETUPOBAHHS TTOJIEH BAM N3BECTHBI?

21) Yro Takoe 1ieneBas pyHKIus?

22) IpuBeauTe NPUMEPHI HEICBBIX (yHKIH.

23) Uto moHMMAETCs MOJ] MapaMeTPUIeCKON ONTHMHU3AIEH ?

24) TpuBeaute KiaccuUKALKUIO 337134 TapaMeTPUIECKOH ONTHMHU3AIIUH.

3.9 Tembl KypcOBBIX IPOEKTOB (pPador)

Ha cepsepe xommsioTepHoit cetn kadeapst KUIIP nmeetcs 6omee 150 TeM HHAMBUIYATBHBIX 3aaHIHA IS
KypCcOBO#l paboThl (3IEKTPOHHBIE OMHCAHHS CXEM JJIEKTPUYECKUX MPUHIMNUAIBHBIX POC), KOTOpBIE €XeromHo
HOIIOJHAIOTCS. U MOAU(DHULMPYIOTCSL.

[Ipu BEIOOpE TEMBI KypCOBOM PabOTHI pEKOMEHAYETCS! pYKOBOJICTBOBATHCS CIEAYIOINM:

— TeMa KypcoBOH pabOThl MOJDKHA OBITh aKTyaJIbHOW, TO €CTh 3aTparuBarh IPOOJIEMBI, BaXKHBIE JIS
MIPAKTHYECKON EATENBHOCTH B HACTOSAIIIEE BPEMS;

— HE cIlenyeT BbIOWpaTh TEMY, CMBICH KOTOPOH CTyAE€HTY He TIOHSTEeH, WIM €CIH Ipenarojaraemas
TPYAOEMKOCTD €€ PacKpBITHS BBI3BIBAET COMHEHHS B CBOMX CHIIAX;

— crnexyeT n3berarb MHUPOKHX (OPMYIMPOBOK TEMBI, TaK KaK 3TO MOXKET CHENaTh 3aBepIIeHHE PaOOTHI
HEBO3MOKHBIM, TOTOMY UYTO BpeMsl Ha €€ BBIIIOJIHEHHE U €€ pa3Mephl OrpaHUYCHBI;

— HYXHO YOCIHTBCS, YTO JUIS PACKPBITHA TeMbl pabOThl UMEIOTCS HEOOXOAMMbBIE MaTepHaibl, Uil 4ero
CJIeAyeT BBINOJHUTH MPEABAPUTENBHBIA aHAIU3 JUTEPATYPhl U IPYruxX MH()OPMALMOHHBIX HCTOYHUKOB IO TEME
paboTHI.

4 MeToan4yecKkue MaTepHaJIbl
st obecnieueHus mporecca 00yueHHs U pelIeHus 3a1a4 00y4eHHs UCTIONb3YIOTCS CIICAYIOIINE MaTepUaIIb:
— METOAMYECKHE MaTepualbl, ONpeessIolye NPoLeaypbl OLIEHUBAHUS 3HAHUH, YMEHHH, HABBIKOB U (MJIN)
OTIBITA JESITEIhHOCTH, XapaKTePU3YIOMINX ATarbl (GOPMHUPOBAHMS KOMIIETEHIIWHA, cormacHO M. 12 paboueid mpo-
rpaMMBI.

4.1. OcHoBHasl JUTEepaTypa

1. HWudopmayioHHbIE TEXHOJOTUU MPOSKTHUPOBAHHS PAJHOAIICKTPOHHBIX CPEACTB: y4eO. mocodue Iuist
cTya. Beicul. yue. 3aBenenuii / F0.JI. Mypowmues, J1.10. Mypomues, 1.B. Tiopun u np. — M.: U3natensckuii neHTp
«Axanemus», 2010. - 384 c. (nannuue B 6udnnoreke TYCYP - 8 5k3.)

2. Kynmpssues, E.M. OcHOBBI aBTOMaTH3UPOBaHHOTO MPOEKTHPOBaHUS: yueOHUK ais By3oB / E. M. Kyx-
psBieB. - M.: Akanemust, 2011. - 304 c. (manuuue B Oudianorexke TYCYP - 10 5k3.)

3. Pa3paboTka TEXHHYECKOTO 3aJ]aHns U TEXHHUYECKUX MpeJIoKeHni Ha mpoektupoBanue POC: YuebHoe
nocodue K KypcoBoMy U JUITIOMHOMY IpoekTupoBanuto / Koopun HO. I1. - 2016. 83 c. [OnekTpoHHSIi pecypc] -
Pexxum mocryma: https://edu.tusur.ru/publications/6567, cBoGoIHEIIH.
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4.2. lonoJiHATEbHASA JUTEpaTypa

1. HWudopmarmoHHBIE TEXHOJIOTHH TPOSKTUPOBAHMS PAIUOAICKTPOHHBIX CPENCTB: YUeOHOe mocodue K
KypCOBOMY U JUILIOMHOMY TpoektupoBanuio / Koopu FO. I1. - 2016. 74 c. [OnekrpoHHBIH pecypc] - Pexxum mo-
crymna: https://edu.tusur.ru/publications/6566, cBo6oHBIi.

2. VYBapoB A.C. P-CAD. IlpoektupoBanue u KOHCTPYHPOBAaHHE IEKTPOHHBIX YCTPOUCTB. - M.: «lopsuast
nmuauA-Tenexom», 2004. - 760 c. (Hanmane B ondimoreke TYCVYP - 42 5k3.)

3. Cremenko, B.b. P-CAD. TexHonorust npoeKTHPOBaHUS MEYaTHBIX IUIaT: Y4eOHoe nmocodue s By30B /
B. B. Cremenxko. - CII6.: BXB-IletepOypr, 2005. - 711 c. (manmaue B 6ubmmotexe TYCVYP - 20 2k3.)

4. PazpaboTka 1 0opMIICHHE KOHCTPYKTOPCKON JOKYMEHTAILMH PaJno3IeKTPOHHO anmaparypsl: Crpa-
Bounuk / O.T. Pomansiuea, A.K. MBanosa, A.C. Kynukos u ap.; [Tox pen. 3.T. PomansrueBoii. — M.; Paguo u cBsi3b,
1989. — 448 c. (mammuue B 6udbmuorexke TYCYP - 21 5k3.)

5. Pazesur B.Jl., IloramoB O.B., Kypymmua A.A. IlpoextupoBanme CBY ycTpoWCTB C MOMOUIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (nanuuue B 6ubanorexke TYCVYP - 14 9k3.)

6. OcCHOBBI IPOCKTUPOBAHUS IIICKTPOHHBIX cpencTB: YueOHoe nmocodue / Kosnos B. I., Uepnbiiies A. A.,
Ko6pun 0. I1. - 2012. 149 c. [Dnexrponnslii pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/2783,
CBOOOIHBIMN.

4.3. Oosi3aTe/IbHbIE YUeOHO-METONNYECKHE TTOCOOHSI

1. HWudopmanrioHHbIE TEXHOJIOTHU NPOEKTUPOBAHUS PaJHOAICKTPOHHBIX CPENCTB: Y4eOHOe mocodue K
KypCOBOMY H IUILTOMHOMY npoektupoBanuio / Koopun 0. I1. - 2016. - 74 c. [DnekrpoHHbIi pecypc] - Pexum mo-
crymna: https://edu.tusur.ru/publications/6566, nara obpamienus: 25.01.2017.

2. ABTOMaTH3MPOBAHHOE MPOEKTHPOBAHUE PAJUOIIIEKTPOHHBIX CPEACTB: MeTonnyecKkue yKazaHus 1o ca-
MocTosTenbHOU pabdore / KoOpun 1O. II. - 2017. 23 c. [OnekrponHwiii pecypc| - Pexum mgocryma:
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HUS 110 KYPCOBOMY U TUILIOMHOMY TipoekTupoBanuio / Koopun HO. I1. - 2012. 140 ¢. [DnekTpoHHEIH pecypc] - Pexxum
nmocryna: https://edu.tusur.ru/publications/2615, nara oopamenus: 25.01.2017.
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npakrudeckoro 3amsatus / KommakoB A. K. - 2012, 11 c¢. [OnekrponHslii pecypc] - Pexum pgocryma:
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12.3.2 YueOHo-MeTOAUYecKHE 4.4. Ba3bl JaHHBIX, HH()OPMANMOHHO CIPABOYHBIE H MOMCKOBBIE CHCTEMBI

1. https://www.yandex.ru/ - »To mouckoBast HH(GOPMAIMOHHAA cucTeMa B MIHTepHETE ¢ YIETOM PyCCKOM
MOP(}OJIOTHHU U BO3BMOKHOCTBIO PETHOHATBHOTO YTOYHEHHMSI.

2. https://www.google.ru/ - s3to mepBasi o MOMYJIAPHOCTH KPYIHEHIIIass MyJIbTHSI3bIUHAS TTOMCKOBAsI CH-
crema UnTepHera, npunajiexaimas kopnopanuu Google Inc., 3anumaromias 6omnee 60 % MUPOBOTO phIHKA.

3. Hayunas snekrponnas oubnunoreka eLIBRARY.RU — kpynHeiiuii poCcCHACKHE HHPOPMAIIMOHHBII
HopTaJl B 00JaCTH HAayKH, TEXHOJIOTHU, MEAULIUHBI K 00pa30BaHusl, COACPIKAIHMIA pedepaTsl U MOIHBIE TEKCTHI Ooliee
18 mutH HayuHBIX cratei u mybmukanuii. URL: http:/elibrary.ru/defaultx.asp? (mocrym cBoOGOIHBIIR).

4. DnekrponHas oubmmoreka «Jlanb» Pecypc BkitoyaeT B ce0s 2JISKTPOHHBIC BEPCHU KHHT 10 MaTeMaTHKe,
(bu3KKe, HHKEHEPHBIM HayKaM, Y)KOHOMUKE U MEHEKMEHTY, TipaBy u ropucnpynexuun. URL: http://e.lanbook.com/
(ocTyn cBOOOIHBI).
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Tam, u paauoaeransm. [B Uutepuere] 2016 r. URL: http://www.chipinfo.ru/ (moctym cBo6OaHBI#).
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