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1. lesiu v 3a7a494 U CUUITIMHBI

1.1. Hean M cuMIMHbI
dopmupoBanre  NMPO(HECCHOHATBHBIX  KOMIICTCHIIMH,  CBSI3aHHBIX C  HCIOJIB30BaHHEM
TEOPETUYCCKUX 3HAHWA W TPAKTHYCCKUX HABBIKOB BIAJCHHS COBPEMCHHBIMU HH(POPMAIIHOHHBIMH
texnonorusimu (MT) B obrmacTy aBTOMAaTU3WPOBAHHOTO TMPOEKTHUPOBAHUS U TEXHOJIOTHUU MPOU3BOICTBA
POC

1.2. 3agaum JUCHUIIINHBI

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

— H3y4YCHHE TMPHUHILMUIOB CHUCTEMHOTO IMOAXOJa K aBTOMaru3auuu npoektupoBaHusi PIC,
MO3BOJISIOIINX 00ecreunBarh 3(HEKTUBHOCTh U KAYECTBO MPOESKTUPYEMOI1 ammnaparypsl

— OCBOCHHE MPHUHIUIIOB (OpMUPOBAHUS HHGPOPMAIIMOHHBIX MOJENECH BIHMSHUS BHEIIHUX U
BHYTPEHHUX J1eCTa0MIM3UPYIOMHX (hakTOpoB, AeicTBytommx Ha POC B TeueHHe KM3HEHHOTO IUKIIA, C
LEJIBI0 apIYMEHTUPOBAHHOTO ABTOMAaTU3WPOBAHHOTO MPOEKTUPOBAHUS UX KOHCTPYKIUI

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

—  OBJQJICHUE METOJaMHU aBTOMATH3WPOBAHHOW pa3pabOTKU KOHCTPYKTOPCKO-TEXHOJOTHUECKOU
JNOKyMeHTaluu ¢ npuMmeHenuem crannaproB ECKJl u npyroii coBpeMeHHOW HOPMaTUBHO-TEXHUYECKOMN 1
CIIPAaBOYHOM TOKYMEHTALUN

2. MecTo mucuuiuiaabl B cTpykrype OITIOIT

Jucnunnuna «ABTomarusupoBaHHoe npoekrtuposanue POC» (b1.b.19) orHocutcs k 6moky 1
(6azoBas 4acTh).

[IpenmecTByronmMy  AUCHUILUIMHAMY, (DOPMUPYIOLIIUMH  HauyajbHblE 3HAHMS,  SBISIIOTCS
CJIEAYIOIIME JUCHMIUIMHBL: 3aliuTa BBITYCKHOW KBalW(UKAIMOHHOW paboThl, BKJIIOYAs MOATOTOBKY K
MpoLEeAYype 3allluThl W Mpouenypy 3amuThl, MHxeHnepHas u xommbtlotepHas rpaduka, MHpopmaruka,
KomMnbrorepHoe MonenupoBanue mnpoueccoB B POC, KoHcTpynpoBaHME W TEXHOJIOTHS MHUKpPO- H
HAHODXJIEKTPOHHBIX CPEACTB, MeTonoMorusl HCCIeOBaHUM M TNPOEKTHpOBaHUs, MoaenupoBaHue Hu
HKCIIEPUMEHT B CO3JaHUU JIIEKTPOHHBIX cpencTB, HayuHo-uccnenoBarenbckas padora, OCHOBBI
KOHCTPYUPOBAHUS JJIEKTPOHHBIX CpelncTB, OCHOBBI MPOEKTHPOBAHUS MHUKPOBOJIHOBBIX YCTPOMCTB,
OCHOBBI XyZl0X€CTBEHHON Komno3uiuu, IlonroroBka k cpade W clada rocylapCTBEHHOIO JK3aMEHa,
[Ipenaunmomuas mpaktuka, [IpoexTHpoBaHME »HIIEKTPOHHBIX cpeAcTB, CXeMo- U CHCTEMOTEXHHKa
AJIEKTPOHHBIX  CPEACTB, T€OpPETUYECKHE OCHOBBI JJIEKTPOTEXHHUKH, TEXHOJIOrus IpOU3BOACTBA
ANIEKTPOHHBIX CPEACTB, YIIPaBIEHUE KAY€CTBOM HJIEKTPOHHBIX CPEACTB, DIEKTPOTEXHHUKA U JIEKTPOHUKA.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS AU CHHUILINHBI

IIporecc n3ydyeHns: TMCIMIUIMHBI HAaIpaBiIeH Ha (JOpMHUPOBaHHE CICTYIOINX KOMITIETCHIINI:

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

— IIK-8 roTOBHOCTBIO OCYIIECTBIATH KOHTPOJb COOTBETCTBHS pa3padaThIBaEMbIX NMPOEKTOB U
TEXHUYECKOW JOKYMCHTAI[MM CTaHAAapTaM, TEXHMYCCKHM YCIIOBHSM M JPYI'MM HOPMAaTHBHBIM
JTOKyMEHTaM;

B pesynbrarte nzydeHus TUCIUILTHHBI CTYIEHT JOJDKEH:

— 3HaTh OCHOBBI aBTOMATH3aLUH NPOCKTHO-KOHCTPYKTOPCKOM JESTEIbHOCTH, MaTeMAaTHYEeCKUE
Mozie OOBEKTOB IPOEKTUPOBAHMS, METOABI PEIICHHS MPOSKTHBIX 3a1ad Meroan! 3amutel POC ot
pa3HOO0Opa3HbIX BHEUIHUX M BHYTPEHHHUX JECTaOMIM3UPYIOMMX (aKTOPOB (KIMMATUYECKUX, TEIJIOBBIX,
MEXaHUYECKUX U JIp.) IPU UX SKCIUTyaTalliH, TPAHCIIOPTUPOBAHUN M XPAHEHUH KOHCTPYKTHUBHBIE MEPBHI
NOBBIIICHUS HAJEKHOCTH MIMpoKoro kimacca POC mpu JecTaOMIM3HPYIOIIMX BO3ICHCTBUSX METOIbBI
MaTeMaTHYEeCKOTO MOJCIIMPOBAHUS AIEKTPUUECKUX, TEIIOBBIX U MEXaHUUECKUX mpoueccoB B POC [

— yYMeThb TPOCKTHPOBATh C TOMOIIHI0 KOMITBIOTEpAa KOHCTPYKIIMH AHAJIOTOBBIX M IU(PPOBBIX
YCTPOWCTB Ha OCHOBE JAaHHBIX 00 MX (YHKIMOHAJIHHOM Ha3HAYEHHH, DIICKTPHUSCKUX IMapamMeTpax u
YCIOBHSAX OKCIUTyaTallMM WCIIOJNIb30BaTh MAaTeMaTHYeCKHe MOIEIHM W METONbl Ui PelICHUsS
npodeccuoHaNbHBIX 3a/1a4 aBTOMAaTU3UPOBAaHHON pa3pabOTKN KOHCTPYKLUH M TEXHOJIOTHIA IEKTPOHHBIX
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CpCACTB MPEACTABIIATh TCXHUYCCKHUEC PCHICHUA C HCIIOJIBb30BAaHHUEM CPCIACTB KOMHBIOTepHOfI Fpa(i)I/IKI/I u
reOMETPUUYECKOIO0 MOAenupoBaHus wucnonbp3oBarb cra”aaprsl ECKJ[ u  apyryro  HOpMaTuBHO-
TEXHUYECKYI0 JIOKYMEHTALMI0 B IPOEKTHOW JIEATENBHOCTH pa3pabaTbiBaTb KOHCTPYKTOPCKO-
TCXHOJIOTMYCCKYIO JOKYMCHTALUIO C MOMOIIBIO I/IH(I)OpMaI_[I/IOHHbIX TGXHOHOFHﬁ, IPUMCHATH MAIlIMHHBIC
METO/IbI pacyéTa NapamMeTpPOB AIEMEHTOB U YCTPOKCTB

- BJIaA€Tb COBPCMCHHBIMHU allllapaTHBIMKU W MPOrpaMMHBIMU CPCACTBAMU aABTOMATHU3allUU
pa3pabOTKM KOHCTPYKUMI U TEXHONOTHUH TPOU3BOJCTBA AIIEKTPOHHBIX CPEACTB COBPEMEHHBIMHU
MMporpaMMHBIMHU CPEACTBAMU ITOATOTOBKHU KOHCTPYKTOI)CKO-TGXHOJ’IOFI/I‘IGCKOI\/'I JOKYMCHTalNN

4. O0beM TUCHUIUIMHBI U BUbI Y4€OHOI padoThl
OO6mass Tpyno€MKOCTh MUCIHUIUIMHBI COCTaBisieT 6.0 3a4€THBIX EOWHUIBI W TPEACTaBICHA B
Tabmuue 4.1.
Tabnuua 4.1 — Tpyno€MKOCTh AUCIUIINHBI

Bunel yueOHOI nesTenbHOCTH Bcero wacos CemecTpbl
7 cemecTp 8 cemectp

AyauTopHbIe 3aHATHS (BCEro) 119 84 35
Jlexkmun 22 12 10
JlaGopartopHbie paboThI 92 72 20
KoHnTposne camocTosiTenbHON paboThl (KypcoBOM 5 5
MPOEKT / KypcoBasi pabora)
CamocrosTenbHas padota (Bcero) 61 24 37
Odopmiierne oT4ETOB 110 J1aOOPATOPHBIM 51 19 32
paboram
[TpopaboTka JEKIIMOHHOTO MaTepuaia 10 5 5
Bcero (6e3 sk3amena) 180 108 72
IToxroroBka ¥ cadya sK3amMeHa 36 36
O6mas Tpyno€mMKocTh 4 216 108 108
3auétHble EanHunst 6.0 3.0 3.0

5. Conep:xxaHue QTUCUMILIHHBI

5.1. Pa3neanl AMCOUILIHHBI M BUABLI 3aHATHH
Paznenbl AUCIMIUIMHBI U BUBI 3aHATUN TPUBEACHBI B Ta0buIEe S.1.
Tabauia 5.1 — Pasmens! AUCIHAIIIINHEL U BUILI 3aHATHI

o 8 g
—_ (D]
2 i 8 | BE z E
= o 3 5 = S g g =]
= o' & £ g & s 2 > 5
Ha3Banus pa3nenoB AUCHUILUIMHBI = S & & 8 o 2 S E
D] (= = o Mm ~ ™ s g
= o Qo Qo o (5}
g = 2 | 88 o
> © =
7 cemectp
1 BBenenue 2 0 1 0 3 I1K-7, ITK-8
2 OCHOBHBIE IPUHLIMIIBI U METOJOJIOTUS 4 0 1 0 S) [1K-7, TIK-8
npumeHenus UT npu npoexTupoBaHUM
POC
3 UT Ha pa3nu4HBIX 3Tanax 2 4 2 0 8 I1K-7, T1IK-8
npoekrupoBanus POC

CornacosaHa Ha noprane Ne 17842 4



4 ABTOMAaTH3MPOBAHHOE MTPOCKTUPOBAHUE 2 42 9 0 53 |IIK-7, IIK-8
KOHCTPYKIUNA U TEXHOJIOTUYECKUX
npoueccoB POC
5 UT npoextupoBanus aeraneil 1 cOOpok 2 26 11 0 39 |IIK-7,TIK-8
koHCTpyKuuid POC ¢ nomombro CAIIP
Htoro 3a cemectp 12 72 24 0 108
8 cemecTp
6 [IpoexTupoBaHHE MEUATHBIX Y3JIOB C 4 8 14 5 26 |TIK-7, TIK-8
nomouisro UT
7 O0ecnieueHre KauyecTna, HAAEKHOCTH U 4 4 14 22 I1K-7, IIK-8
ontumu3zanus POC
8 OdopMmIiIeHHE KOHCTPYKTOPCKOM 2 8 9 19 |TIK-7, TIK-8
JokymeHTanuu ¢ nomouisto CAIIP
Htoro 3a cemectp 10 20 37 5 72
Hroro 22 92 61 5 180
5.2. Conepxxanue pa3jieioB JMCUUILIAHBI (110 JIEKIUSIM)
ConeprxaHue pa3enoB TUCIUILINH (10 JISKIUSIM) TPUBEIEHO B Tabnule 5.2.
Tabnuua 5.2 - CopepxaHue pa3faesnoB IUCHUIUIMH (TI0 JEKIHUSIM)
ST
2 5 =
CozeprxaHue pa3/ieioB TUCIUTUTUHBI [0 = > O
Haspanus pa3enos Aep pasi AHen 8" & 5
JEKIUAM 3 S =
S o =
e e 2
= S
7 cemectp
1 BBenenue ConeprkaHue U 3a/1a4M Kypca, 2 I1K-7, IIK-
PEKOMEH/IAIMH TT0 €T0 U3YyYEHHUIO. 8
Nudopmanmonnsie Texuonoruu (UT) B
npodeccruoHaIbHON ACSITENEHOCTH
uHXeHepa-npoektuposyka POC.
TepMuHBI U TOHATHUS, UCTIOIb3yEMbIE TTPU
WT npoextupoBanuu POC
Utoro 2
2 OCHOBHbBIE IPUHLIUIIBI U Opranu3zanus npoexkruposanus POC ¢ 4 IIK-7, IIK-
Metoaoaorust npuMmenenus UT npu nomMomso UT. CucTteMHBIA TOAXO0O K 8
npoekruposanuu POC npoextupoBanuto POC ¢
UCIIOJIB30BaHNEM MH(DOPMALIMOHHBIX
texnonoruit. Uadopmarmonnsie CALS—
texHonoruu nogaepxku POC Ha Bcex
ATanax >ku3HeHHoro 1ukia. Craguu
pa3paboTKu KOHCTPYKTOPCKOU
JOKYMEHTAIIMH MPU TPOCKTUPOBAHUH C
nomoitupo UT
Uroro 4
3 UT nHa pa3nuyHbIX 3Tanax Knaccudukanus 3axay npoeKTUPOBAHUS, 2 IK-7, T1K-
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npoektupoBanusi POC

ux (popmanuzanus. Maremaruyeckue
monenu (MM) POC. Dransl pa3Butus u
KpaTKkasi XapaKTepHCTHUKa COBPEMEHHOTO
coctostHust CAIIP paanosnekTpoHHbIX
CPEACTB, CUCTEM U KOMILIEKCOB.
KomrutekcHbIe MHTEIIEKTYaIbHBIE
(unterpupoBannbie) CAITP.
Cneuunanusupoanasie CAIIP mis
CO3JIaHMs CXEM BJIEKTPHUUECKUX
MPUHIUITHATIBHBIX, MOICTHPOBAHUS MX
paboThl, IPOSKTUPOBAHUS MEYATHBIX
14T, pa3MeleHus HUppoBoil
ANIEKTPUYECKOI CXeMBI B YCTPOICTBAX
[UIMC. TlepcneKTUBbI pa3BUTHUS
aBTOMATH3UPOBAHHOTO MIPOEKTHUPOBAHUS.

HUrtoro

4 ABTOMaTU3MPOBAHHOE
IPOEKTUPOBAHUE KOHCTPYKLUH 1
TeXHOJoruueckux npoiecco POC

Ponps UT B npouecce cozpanust POC.
YpOBHU MPOECKTUPOBAHUSA — CHCTEMHBIH,
(YHKIMOHATBHBIN, KOHCTPYKTOPCKHUH,
TEXHOJOTHYECKUM. TUIOBBIE TPOEKTHBIE
npoueaypsl npu npoexkruposannu POC.
O0600mEnHas METOIUKA MPOSKTUPOBAHUS
POC ¢ npumenenuem UT.
NudopmarmonHas Mmoaens IpoeKTa, 0a3sl
nansbix (Bl), cucremsbl ynpapieHus
6a3zamu nansbix (CYB/),
pactpenenéunnie bJl. CpaBHUTENBHBIN
0030p OCHOBHBIX XapaKTEPUCTHK
Pa3JIMYHBIX TUIIOB COBPEMEHHBIX
TeXHUYECKUX cpeAcTB. KoHuenuus
aBTOMAaTH3HUPOBAHHOTO PabOYEro MecTa
(APM) npoekruposiiuka POC Ha 6aze
[1K. 3agauu ynpapieHus U ONTUMHU3AIUH,
METO/BI UX PEIICHUSI.

Hrtoro

TK-7, TTK-

5 UT npoextupoBaHus AeTajeid U
c6opok xoHcTpykiuit POC ¢
nomoupto CAITP

Knaccudukanus 3agad npoeKTUpOBaHUS,
ux (popmanuzanusi. MareMaTndeckue
moznenu (MM) POC. Drtansl pa3BuTus u
KpaTKasi XapaKTepUCTHKa COBPEMEHHOTO
cocrosinust CAIIP pannosneKTpoHHBIX
CPEICTB, CUCTEM U KOMIUIEKCOB.
KomruiekcHble HHTEIEKTyaIbHbIE
(uarerpupoBannbie) CAIIP.
CneunanuzupoBanusie CAIIP mis
CO3/IaHHUS CXEM DJIEKTPHUUECKHUX
MPUHIUITNAIIBHBIX, MOJIEIMPOBAHUS UX
paboThl, IPOEKTUPOBAHUS TIEUATHBIX
IUIaT, pa3MeleHus HuppoBoi
AIEKTPUYECKON CXEMBI B YCTPOMCTBAX
TUIMC. IlepcnekTuBbl pa3BUTHS
aBTOMAaTU3UPOBAHHOIO IPOEKTHPOBAHUS.

Hrtoro

TK-7, TTK-
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Hroro 3a CEMECTP

12

8 cemectp

6 [IpoexTupoBaHNe MEUYATHBIX Y3JI0B C
nomotie UT

Oco06eHHOCTH TPOEKTUPOBAHUS
IIEYaTHBIX Y3JI0B ¢ noMmouisro UT.
Bo3moxHOCTH 1 0COOEHHOCTH
unrepdeiicoB paznuuubix CAIIP.
Mertoauka MpOEeKTUPOBAHUS TEYaTHBIX
y3510B B komriekcHeIx CATIP P-CAD,
Altium Designer, OrCAD, DipTrace u np.
Opranu3anus 1 BeJicHue ONOINOTEK
OP3. Co3nanue ycnoBHbBIX I'paUuecKux
o0o3HaueHuit PO, ycranoBka PO Ha
NIeYaTHbIE TUIATHl U pa3padoTka
nocanouHbIx MecT DPD. Co3zganue
xomnoneHToB POC. Pa3paboTka cxem
AIIEKTPUYECCKUX MPUHIAITAATHHBIX.
Huanorosoe pazmenienue JPO.
JlnanoroBasi 1 aBTOMaTHYECKas
TpaccUpOBKa MPOBOJAHUKOB MEYATHBIX
mat. Cessb ¢ apyrumu CAIIP.

Hrtoro

TK-7, TTK-

7 ObecrnieueHne KavyecTna,
HanéxHOCTH U onTuMuzanus POC

Kommiexkc TPUAHA, (moacuctemMbl
«ACOHUKA-T») nns MopenupoBaHus Ha
[IK cTanrioHapHBIX U HECTAIMOHAPHBIX
TEIUJIOBBIX MPOLIECCOB, MPOTEKAOIIUX B
koHCTpyKusax POC (ctoeunbie
KOHCTPYKIIMH, OJIOKU C PETYISIPHON U
HEPEryISIPHON CTPYKTypaMu, IieUaTHbIE
Y3761, QYHKIIMOHATHHBIC TYCHKH,
Mukpocoopkun). Kommneke ACOHUKA-K
JUISL YIPABJIEHUS HANEKHOCTBIO U3IEIIUNA
Ha paHHUX 3Tanax MPOeKTUPOBAHUS,
W3TOTOBJICHUS, IKCIUTyaTallui 1
YTUIU3allid. YHUBEpCalbHas
MporpaMMHasi CHCTEMa KOHEYHO-
snieMeHTHOro aHaian3za ANSYS mis
PELLICHHS JTUHEWHBIX U HEJTMHEUHBIX
CTAI[MOHAPHBIX U HECTALIMOHAPHBIX
MIPOCTPAHCTBEHHBIX 33/1a4 MEXaHUKHU
KOHCTPYKIIMA, 3a]1a4 TEIUIONepeauu 1
TEII000MEHa, 3JIEKTPOAUHAMUKH

Hrtoro

I1K-7, TIK-

8 OdopmiieHre KOHCTPYKTOPCKOM
JokymeHTanuu ¢ nomouisto CAIIP

Oco0eHHOCTH aBTOMaTU3UPOBAHHOTO
o(opMIiIeHNsT KOHCTPYKTOPCKOI
nokymeHTaruu POC B COOTBETCTBHUH C
ECKJ

HUtoro

TK-7, TTK-

Hroro 3a cemecTp

10

Hrtoro

22
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5.3. Pa3nesbl JMCUMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3HM ¢ 00ecnedyuBAIOINMU (MPeablTy IIUMH)
U o0ecneynBaeMbIMU (MOCJIeTy IOIUMH) TUCHUILIMHAMUA
Pa3znensl MUCHUIUIMHBI M MEXIUCUUIUTMHAPHBIC CBSI3U ¢ 00ECTICUMBAIOUINMHE (TIPEABIAYIIIIMH) U
o0ecnieurnBaeMbIMU (TTOCIIEIYIOIIUMH ) TUCIIUTUIMHAMHY MPEJCTaBICHBI B TabIuIEe 5.3.
Tabnuma 5.3 - Pa3nens! AMCHMIITUHBI U MEKIUCITUILIMHAPHBIE CBSI3U

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

1 2 3 4 5 6 7 8

[IpenmecTByronme AUCUUILIHHBI

1 NnxeHepHasi 1 KOMITbIOTEpHAs

+ +
rpaguka
2 Undopmarnka + +
3 KommprotepHoe
MOJICJTMPOBAHHE TPOIIECCOB B + + + + + +
POC
4 KoHCcTpyHnpoBaHHe U
TEXHOJIOTHSI MUKDPO- U + + + + +
HAHODYJIEKTPOHHBIX CPEICTB
Mert Tus i BaHUU U
5 Metonoiio cclieioBa N N N N N N .

IMPOCKTUPOBAHUA

6 MoxaenupoBaHue 1
OKCTIICPUMEHT B CO3/[aHUU + + + + + +
9JIEKTPOHHBIX CPECTB

7 HaquO-I/ICCJICI[OBaTCJ'IBCKa}I

+ + + + + + +
paborta
8 OCHOBBI KOHCTPYHPOBaHHUS
OcHo OHCTPYHUPO + + + + + + + +
JJIEKTPOHHBIX CPEJICTB
9 OCHOBBI IPOEKTUPOBAHUS
Ocno POCKTHpOBaL + + + + + + +
MHUKPOBOJTHOBBIX YCTPOMCTB
1 HOBBI XyI0KECTBEHHOMN
0 OcHo YI0KeCTBEHHO + + + +
KOMITO3HUI[UH
11 IlpoekTupoBanu
POCKTHPO N + + + + + + +
JJIEKTPOHHBIX CPEJICTB
12 CxeMo- 1 CHCTEMOTEXHHKA + + +
JJIEKTPOHHBIX CPEJICTB
13 TeopeTndeckue OCHOBBI N N N
INEKTPOTEXHUKHU
14 TexHoaorus MpoOU3BOACTB
€XHOJIO POM3BOACTBA + 4 + + 4 + +
9JIEKTPOHHBIX CPEICTB
15 VnpasneHnue kauecTBOM
+ + + +
9JIEKTPOHHBIX CPEICTB
16 DnexTporexHuKa u + + +
AIIEKTPOHHKA
[Tocnenyromue TUCIHUITITAHBI
17 IlogroroBka K ciade u cjada + + + + + + + +
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TOCYAapCTBCHHOI'O DK3aMCHA

18 lpeanurioMHas mpakTUKa + + + + + + + +

19 3ammra BBITYyCKHOM
KBaJIM()UKALIMOHHON paboTHI,
BKJItO4Yasi NOATOTOBKY K + + + + + + + +
MIPOILIEIYPE 3aIIUTHl U TIPOLEAYPY
3aIUTHI

5.4. CoorBeTcTBHE KOMINETeHIIUI, GOPMUPYEMBbIX NPH U3YYEeHUH TUCHUIINHDBI, U BUA0B 3aHATHH
CootBeTcTBHE KOMMETEHLUH, (POPMHUPYEMBIX MPH U3YyYEHUHM AUCUMILIMHBI, U BUAOB 3aHATHI
NpeACTaBIeHO B Tabmuie 5.4

Tabmuma 5.4 — CooOTBEeTCTBHE KOMIETEHIIMH W BHUIOB 3aHATHH, (OPMHPYEMBIX TIPH H3yYECHUU
JTUCITUTUTAHBI
Bunwl zaustuit
= = OOS & =
= O 5 o g <
=1 z T80 e
5 = o' g S8 > £ &5 ®DOpMBI KOHTPOJIS
= 2 S 3 EE 228 )
= [} (e et [ < = <
o = o o S o A ; S, S =
= g 2353 :
= ¢ & 3
o a E @)
IK-7 + + + + KonTponsHas pabora,
KoHCIIeKT caMOIIoATOTOBKHU,
OTtuéT mo naboparopHoit
pabore, Orpoc Ha 3aHATHSAX,
BricTymienne (nokian) Ha
3ansatur, Tect, OTY4ET 110
KypcoBol pabote
I1K-8 + + + + KontponwHas pabora,
Koncnekt caMmonoArotoBkw,
Otuét no nmabopaTopHOii
paborte, Onpoc Ha 3aHATHSAX,
Brictymiienne (mokian) Ha
3aHaTun, Tect, OTUET 11O
KypcoBoii pabote
6. UuTepakTUBHBbIE MeTOABI U (GOPMBI OPraHU3aUN 00yYeHH S
He npenycmorpeno PYII

7. JlabopaTopHbie padoThl
HaunmenoBanue 1abopaTtopHbIX paboT npuBeaeHo B Tabmiuue 7.1.
Tabmuna 7. 1 — HammeHnoBaHue 1ab0paTopHbIX padboT

Haspanus pasnenos HaumeHnoBanue 1abopaTopHbIX paboT

Tpyno€MKoCTb,
q
dopmupyemble
KOMITETEHITUHN

7 cemecTp

3 UT Ha pa3nuuHbIX dTanax BelnnosiHeHNE YyepTeKeld KOMIIOHEHTOB 4 I1K-7, TIK-
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npoektupoBanusi POC

POC B Solid Works (koHTpOsBHOE
3a/1aHKe)

Hrtoro

4 ABTOMaTU3MPOBAHHOE
NPOEKTUPOBAHUE KOHCTPYKIUH 1
TEXHOJOTUYeCcKux nporeccoB POC

CocraBnenue TeXHUYECKOTO 3a/1aHUS
(T3) Ha aBTOMaTH3UPOBAHHOE
npoextupoBanue 6aoka POC

KomnonoBka 1 pa3paboTka o011ero Buaa
koHcTpykuuu POC

IIpoextupoBanue nuuesoi nanenu POC B
SolidWorks

[IpoekTupoBaHue HeCyIIeH KOHCTPYKIIUU
POC B SolidWorks

3HAKOMCTBO C CHUCTEMON
aBTOMaTI/ISI/IPOBaHHOFO HpO@KTI/IpOBaHI/Ifl
[eYaTHBIX IUIaT

Opranusanus 1 Beaenue 6uomuorex PO

Co3panue ycrnoBHBIX TpapruecKux
o6o3nauenuit (YI'O)
AIIEKTPOPATUOIIEMEHTOB

[IpoekTrupoBaHUe AEKTPUIECKUX CXEM

Hrtoro

42

TK-7, TTK-

5 UT npoextupoBaHus AeTajei U
c6opok xoHcTpykimit POC ¢
nomoupro CAITP

Heramu B SolidWorks

C6opku B SolidWorks

UYeprexu B SolidWorks

PucoBanue TpEXMEPHBIX ICKU30B B
SolidWorks

N B IDNIDN

Maccussl 3ieMeHToB B SolidWorks

N

OnemenTtsl “Ilo Tpaekropun” u
“IToBepuyTts” B SolidWorks

Pazpabotka kopmycoB POC u3 nuctoBoro
metayuia B SolidWorks

Hcnonp3oBaHue cTaHIAPTHBIX
Kpené&xHbIX KoMoHeHToB B SolidWorks

Pa3pa60TI<a II0CaJO4YHbIX MCCT Ha
IICYaTHOM IIJIaTe JJI1 MOHTa)ka
KOHCTPYKTUBHBIX 3JICMCHTOB

IToarorosxa xommnoueuToB POC mis
KypcoBOil paboThI

HUtoro

26

I1K-7, TIK-

Wroro 3a cemectp

72

8 cemectp

6 [IpoexTupoBaHNE MEUYATHBIX Y3JIOB C
nomotieo UT

JlnanoroBoe pasMelleHHe
IEKTPOPATUOIIEMEHTOB HA NIEYATHOU

TK-7, TTK-
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IJ1aTe

PydHas v uHTepaKTUBHAS TPACCHPOBKU 2
MIPOBO/IHUKOB MEYATHBIX TJIAT
ABTOMaTHUYECKast TPACCUPOBKA 2
MIPOBO/IHUKOB MEYATHBIX TJIAT
Hroro
7 ObecrieueHHE KauecTBa, OO0ecneueHue KayecTBa, HAAEKHOCTU U 4 I1K-7, IIK-
HanéxxHocTu 1 ontumusaius POC onrumMuzanus POC 8
Hroro
8 OdopmiieHre KOHCTPYKTOPCKOU N3ydenue cpencTtB aBTOMaTH3NPOBAHHOTO 8 [K-7, TIK-
JTOoKyMeHTaIuu ¢ nomotisio CATTP odopmIteHHsT KOHCTPYKTOPCKO- 8
TEXHOJIOTHYECKOW TOKYMEHTAITHH
Hroro 8
Hroro 3a cemectp 20
Hroro 92

8. [IpakTHYeckue 3aHATHSA (CEMHUHAPBbI)
He npenycmorpeno PYII

9. CamocrosiTesqibHasA padora
Bunsr camocTosTenbHOM paboThl, TPYIOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIUU MPEICTABICHBI B
tabnuue 9.1.
Tabnuma 9.1 - Bunsl camocroarensHol padothl, TpynoéMKoCcTh 1 hopMUpyeMbIe KOMIIETEHIIUN

3 ]
= z E
2 = g
. e o =
Buael camocTosTENnbHON S L 20
Ha3zBanus pa3znenos D S5 @DopMbI KOHTPOJIS
paboThl 3 S 2
4 g =
& e 2
~ S/
7 cemectp
1 BBenenue [TpopaboTka JIEKITMOHHOTO 1 TIK-7 Koucriexr
Mmarepuaa camonoarorosku, Ompoc
Ha 3aHATUAX
Htoro 1
2 OcHoBHbIe TpuHIHIE U | [IpopaboTka JIEKIMOHHOTO 1 |IIK-7, Koncnekr
METOI0IIOT sl marepuana [1K-8 camonoArotoBku, Omnpoc
npumenenus UT npu HA 3aHATHUSAX
P P Hroro 1
npoekruposanuu POC
3 UT nHa pa3nuvHbIX [TpopaboTka JIEKITMOHHOTO 1 [TIK-7, Koncnekr
JTanax MpoeKTUPOBAHUS | MaTepuana I1K-8 caMonoarorosku, Ompoc
POC . Ha 3aHATUAX, OTYET 110
Odopmiierne oT4ETOB 110 1 .
nabopatopHoii paborte
1a0opaTopHbIM paboTam
Hroro 2
4 ABromarusupoBaHHoe |[IpopaboTka JIeKIMOHHOTO 1 |IIK-7, Koncniekr
IIPOEKTUPOBAHKE Marepuaa I1K-8 caMmonoArotoBku, Ompoc
KOHCT 1507871 N Ha 3aHATUAX, OTYET MO
PYKII OdopmieHne 0T4ETOB 110 1 »
TEXHOJIOTUYECKUX nmabopaTopHOil paboTte
n1abopaTopHBIM paboTam
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1a0opaTopHBIM paboTam

nporeccoB POC Odopmiterre oT4ETOB 11O 1
naboparopHbIM paboTam
OdopmieHue 0T4ETOB 110 1
mabopaTopHBIM paboTam
Odopmienne oTuETOB MO 1
naboparopHbIM paboTam
Odopmienue oT4ETOB 1O 1
naboparopHbIM paboTam
Odopmienne oT4ETOB 1O 1
1abopaTopHBIM paboTam
Odopmienne oT4ETOB 1O 1
n1abopaTopHBIM paboTam
Odopmienne oT4ETOB 1O 1
1abopaTopHBIM paboTam
Uroro 9
5 UT npoexTupoBaHus [TpopaboTka JIEKITMOHHOTO 1 [TIK-7, Koncnekr
neTaneit u cOopok Marepuaa I1K-8 caMonoarorosku, Ompoc
KOHCT uii POC ¢ N Ha 3aHATHAX, OTYET 110
PYyKIL Odopmiierne oT4ETOB 110 1 L .
nomoisio CAIIP KypcoBoii pabote, OTuéT
1abopaTopHbIM paboTam %
1o JraboparopHoi pabote
Odopmiierne oT4ETOB 110 1
1abopaTopHBIM paboTam
Odopmiterre oT4ETOB 11O 1
naboparopHbeIM paboTam
Odopmiterne oT4ETOB 11O 1
naboparopHbeIM paboTam
Odopmiterne oT4ETOB 110 1
naboparopHbeIM paboTam
Odopmiterne oT4ETOB 110 1
naboparopHbIM paboTam
Odopmiterre oT4ETOB 11O 1
naboparopHbeIM paboTam
Odopmienue oT4ETOB 1O 1
naboparopHbIM paboTam
Odopmiterre oT4ETOB 11O 1
naboparopHbIM paboTam
Odopmienue oTuETOB 1O 1
mabopaTopHBIM paboTam
Htoro 11
Hroro 3a cemecTp 24
8 cemecTp
6 [IpoexTupoBanue [TpopaboTka JIEKITMOHHOTO 2 |IIK-7, Koncnekr
MICUATHBIX Y3JI0B C marepuana [1K-8 caMmonoArotoBku, Ompoc
nomomso UT . Ha 3aHsaThaX, OTUéT 110
Odopmiierne oT4ETOB 11O 4

nabopatopHoii paborte
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OdopmiteHre 0TYETOB 110
naboparopHbIM paboTam

OdopmieHue 0T4ETOB 110 4
mabopaTopHBIM paboTam
Htoro 14
7 Obecnieuenue kauecTna, |[IpopaboTka JIGKIIMOHHOTO 2 |IIK-7, Koncriekr
Ha/IEKHOCTH U marepuana I1K-8 caMonoArotoBku, Ompoc
ontumuzarnus POC N Ha 3aHsaTHIX, OTUET 110
Odopmiierne oT4ETOB 110 12 .
nabopatopHoii paborte
1a0opaTopHBIM paboTam
Hroro 14
8 Odopmienue [IpopaboTka TeKIMOHHOTO 1 |IIK-7, Koncnekr
KOHCTPYKTOPCKOH Marepuaa I1K-8 camonoarotoBku, Ompoc
OKYMEHTAIINH C - Ha 3aHATHAX, OTYET IO
AOKYM 1 Odopmienne oT4ETOB 1O 8 >0
nomoieio CATIP nmabopaTopHOil paboTte
1abopaTopHBIM paboTam
Hroro 9
Hroro 3a cemecTp 37
[ToaroroBka u craya 36 DK3aMeH
JK3aMeHa / 3a4éta
Hroro 97

9.1. Bonpocsl Ha Npopa0doTKY J1eKIMOHHOI0 MaTepuaJia
1. Hndopmanmonnsie TtexHoioruun (MT) B mpodeccuoHanbHOW ACATEIHPHOCTH WHXEHEpa-

npoektuposimka POC

KypcoBoii paboTsl (mpoekTa) npeacrapiaeHsl Tadbmuie 10.1.

10. KypcoBasi paGora (IIpoeKT)
Tpyno&€MKOCTh ayTUTOPHBIX 3aHATHH W (OpMHUpyeMble KOMIIETCHIIMM B paMKaxX BBITOTHEHUS

Tabmuma 10.1 — Tpyno€MKOCTh ayAMTOPHBIX 3aHATUH W (OPMUPYEMbIE KOMIETEHIMM B paMKax
BBITMIOJTHEHHSI KYPCOBOM paboThI (ITPOEKTa)

HaumenoBanue AyAUTOPHBIX 3aHATHH

TpynoéMKoCTb,

q
dopmupyembie
KOMIIETEHIIUU

8 cemectp

ABTOMaTI/BI/IpOBaHHaH pa3pa60TKa KOMIIJICKTA KOHCTPYKTOpCKOﬁ

nokymeHTanuu POC

TK-7, TIK-8

Wroro 3a cemectp
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10.1 TemsbI KypcoBBIX padoT

IIpumepHasi TeMaTHKa KypCcOBBIX padoT (IPOEKTOB):

B xome KkypcoBoro mpoekra HeoOXoaMMO — pa3paboTarh  KOHCTPYKTHBHO-3aKOHYEHHBIE
¢dynkmonanbubie y3ibl (OY) POC pazHooOpa3HOro Ha3HaueHUs: OOPTOBBIE, MOPCKHE, HA3EMHbIE U T.J.
W3-3a BpeMEHHBIX OrpaHUYEHHH, MPHU BHIOOPE TEMbI NMPOEKTa PEKOMEHAYETCs, KaK MpaBUJIO, OTAAaBaTh
npennouterne DY, pxoasmum B coctaB POC (wnu 3akonuennoe POC), conepkaniue B coctaBe He Oonee
50 sneKkTpopaauo31eMEHTOB. 3aJlaHusl, BblJaBaeMble CTYJIEHTY Ha BBIIIOJHEHHE KYpCOBOIO IPOEKTa,
JOJDKHBI OTBEYaTh CJICAYIOIIUM TPEeOOBAHHSIM:

— YpPOBHIO TMOJTOTOBKM CTYIEHTA M OrpPaHUYEHHUIO IO BpPEMEHH, OTBEAEHHOMY Ha €€
BBITIOJIHEHHUE;

— coaepXaTb 3aJaud, C KOTOPBIMM CTaJKHWBaeTCs OakalaBp, 3aHUMAIOLIUICS pacuéTHOW U
KOHCTPYKTOPCKOM JIeATENHHOCTHIO B X0/e poekTtupoBanusi POC;

—  IpeaycMaTpuBaTh HEOOXOAMMOCTH O3HAKOMIJICHHS C JOTIOJIHUTEIBHOM JINTEPAaTypOit;

—  TIOOLIPSIOTCA pPEaJbHbIE TEMbl KYPCOBBIX NPOEKTOB, a TAKXKE TEMBI, SBISIOIIUECS YaACTBHIO
BBIMTYCKHOM KBaJTHU(UKAIIMOHHON pabOoThI (TUINIOMHOTO IPOEKTA).

— Ilo KOHCTPYKTHMBHOW CIIOKHOCTH pa3pabarbiBaemoe POC nomkHO ObITh HE HIDKE 1-TO
CTPYKTYPHOI'O YPOBHSI M BBIIIOJTHEHO € YYETOM cTaauii npoekruposanus no ECK/I.

Hcxonnbie JaHHbIe K NPoeKTYy. VICXOAHBIMU JaHHBIMU JIJIS1 BBITTOJIHEHUS IPOEKTA SBISIFOTCS:

— cxema 3JeKTpuyeckas npuHuunuaibHas OV ¢ onucanueMm paboThl, ¢ NEPEYHEM BXOMASILUX
aneKTpopaaunodneMenToB (OPD) u ux napameTpos;

— DJJeKTpUYeckue TpeOOoBaHMS C yKa3aHHMEM JaHHBIX, HauOolee XapaKTepHBIX IS
pa3pabareiBaeMOro YCTpOWCTBA, HANpUMep, UIA PaTUONPUEMHOTO YCTPOMCTBA: UYyBCTBUTEIBHOCTS,
n30MpareabHOCTh, PaOOuYMil AMana3oH YacToT W JApYyrue; Jid paguolepearoniero ycTpoilcTBa —
CTaOMIBHOCTD YaCTOTHI, BBIXOJHASI MOIITHOCTh, pabouuii [uamna3oH 4acToT U T.1.;

— YCIIOBMS DJKCIUIyaTalluW pa3auuHblx TumoB POC B 3aBHCHMOCTH OT KJIMMaTHYECKHUX
0COOEHHOCTEH MECTHOCTH, TJIe OHU OyIyT paboTark, poaa 00bekTa (Kopadiib, CaMOJNIET, CITYTHUK U T.J.) U
IpYTUX TPUYMH 33Jal0TCS  yKa3aHUEM B pacCIIMPEHHOM TEXHUYECKOM 3aJaHMM  KOHKPETHBIX
KOJIMYECTBEHHBIX TMOKa3arenel Bo3nercTBuidl. Hanmpumep, 6oproBoe camonétnoe POC: ycTOWYMBOCTD K
kmuMarndeckuM BosuaeiictBuaMm 1o 'OCT 15150-69, k mexannueckum — 1mo I'OCT 16019-78 u I'OCT
17676-81; ycnoBus xpanenus u tpancnoprupoBanus mo 'OCT 15150-69;

—  TEXHUKO-DKOHOMUYECKHE TpeOOBaHMsI 3aJal0TCSl CEPUIHOCTHIO MPOM3BOACTBA YCTPONCTBA U
IpYIION U3/1€THs B 3aBUCUMOCTH OT CTOMMOCTH €ro pa3padoTku U npousBojcTsa (1, 2, 3 rpynmsr).

O6beM u conepxanue rpapuueckux pador. [padudeckas 9acTh MpOEKTa BKITFOYAET KOMITJIEKT
yeprexeil Ha pazpabarbiBaeMyto nedatHyto miaty (I1I1) oosémom He meHee 6 nucToB popmara A4 o
I'OCT 2.301-68, BBITTOJIHEHHBIX C HCTIOIB30BAHUEM KOMITBIOTEPA:

—  HUCXOAHAasl CXeMa 3JIeKTpHUYecKas NpUHLUIUaNbHAs npoekrupyemoro POC (wim pucyHok u3
MCTOYHHKA MPOCKTUPOBAHHUSI) C YKa3aHUEM MPUMEHSIEMBIX 3JIEKTPOPATUOIIEMEHTOB;

—  cXeMa ’JIeKTpHyYecKas IpUHLUIIHAIbHAS MpoeKTUpyeMoro nedatrHoro y3ina POC u nepeueHb
UIEKTPOPATUOIIEMEHTOB K HEU;

—  4epTEx MeYaTHOM IUIaThl;

—  cOOpOYHBIN YepTEK MEeUaTHOro y37a U creunuKanus K Hemy;

—  4YepTexu A0paboTaHHBIX JeTaiel Hecylell KOHCTPYKIUY;

— 4eptéx obmiero Buaa, nmpoekrupyemoro POC ¢ ucnons3oBanuem SolidWorks.

O0bem u conep:kaHne pac4¢THO-MOSICHUTEIbHOMN 3aNIUCKU. Pacu€THO-TIOSICHUTEIbHAS 3aIIUCKa
JIOJDKHA COCTOSITh HE MeHee YeM 13 20 NevaTHbIX JMCTOB, BBIMOJIHEHHBIX C UCIIOJIb30BAHUEM TEKCTOBOTO
nporeccopa Word Uil CX0Kero Mo BO3MOKHOCTSIM.

Pexomenayemas auteparypa. PykoBonuTens NpoekTa Ha3bIBaeT JUTEPATYPY, KOTOPYIO
11€JIECO00Pa3HO UCIOIb30BaTh CTYACHTY IpH pa3padboTke koHcTpykiuu [1I1.

Jlono/iHUTe/IbHBIE YKA3aHUA K MPOEKTY. DTOT Pa3/iel UCIONIb3YyeTCS PYKOBOIUTEIEM IPOEKTa
JUIS BKJIIOYEHMS JIOTIOJIHUTENBHBIX TPEeOOBaHUM K MPOEKTY HCCIEeN0BaTEIbCKOro Xapakrepa. O4eBHIHO,
YTO IEepBOHAYaAIbHBI BBHIOOpP OONBUIMHCTBA XapaKTEPUCTUK (THIN IUIaThl, €€ rabapuTHBIE pa3Mephl,
IapaMeTphl MEYaTHBIX MPOBOAHMKOB U T.II.) B IPOLECCE NMPOEKTUPOBAHUS YTOUHSAETCS U HU3MEHSIETCS.
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ILOHOJ'IH@HI/HI, KOTOPBIC MOABIAIOTCA Y CTYACHTA IIPU pa60Te Haa KYpCOBBIM IMPOCKTOM, TAKKE BKIIIOYAIOT

B OTOT pa3Jell.

Ha cepBepe xommbroteproii cetn kadenpst KUIIP umeercss 6onee 150 Tem umHAMBUAYaJTbHBIX
3aJJaHUi JIJIs1 KypCcOBO# paOOThI (3JIEKTPOHHBIE ONMMCAHUS CXEM DJIEKTPUUECKHUX MpUHIUNHaIbHbIX POC),
KOTOPBIE €KETOTHO MOMOIHIIOTCS U MOAUDUIIUPYIOTCS.

11. PeiiTuHIrOBasi cucreMa AJISI OCHKH YCII€EBACMOCTH CTYACHTOB

11.1. banabHbIe OLIEHKH /JI51 3JIEMEHTOB KOHTPOJIS
Tabnuma 11.1 — bannpHble OLIEHKH 7SI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuManbHBIT MaxkcuManbHBIT
DNeMeHThI y4eOHOM 0aJsu1 3a mepuon Bcero 3a
6amn Ha 1-yro KT ¢ | 6ann 3a mepuon
JeSATEIbHOCTH mexny 2KT u Ha ceMecTp
Hauyajna cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
Brictynnenue (1oxman) Ha 3 3 3 9
3aHATUU
Koncnekr 4 4 4 12
CaMOIIOJITOTOBKH
Ornpoc Ha 3aHATHSX 2 2 2 6
Otuét no nabopaTopHOii 25 25 23 73
pabote
HToro makcumym 3a 34 34 32 100
nepuo
Hapacraromum urorom 34 68 100 100
8 cemecTp
Koncnekr 1 1 1 3
CaMOIIOJITOTOBKH
Onpoc Ha 3aHATUAX 2 2 3 7
OTu€T 1Mo KypcoBoi 30 30
pabote
OtuéT mo nabopaTopHOM 10 10 10 30
pabote
Htoro makcumym 3a 13 13 44 70
nepuoa
DK3amMeH 30
Hapacraromum urorom 13 26 70 100
11.2. IlepecyéT 6a/1710B B OlIeHKH 32 KOHTPOJIbHbIE TOUYKH
[lepecuér 6amIoOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKH MpeAcTaBieH B Tabmuue 11.2.
Tabnuna 11. 2 — Ilepecuér 6a10B B OIIEHKH 32 KOHTPOJIbHBIE TOUKU
banbl Ha 1aTy KOHTPOJIBHON TOYKHU Orenka
>90% ot MakcuMaJibHOM cymMMBbI 6asioB Ha naty KT 5
Ot 70% no 89% ot makcuManbHOU cymMbl OatoB Ha nary KT 4
Ot 60% 110 69% oT MakcuMallbHOW cCyMMBbI OautoB Ha aaty KT 3
< 60% oT MakcuManbHOU cyMMbI OajuioB Ha aary KT 2
15
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11.3. Ilepec4éT cymMMBbl 6a/1/710B B TPAAULMOHHYI0 H ME:KIYHAPOAHYI0 OLIEHKY
[lepecuér cymmbl 0ayuIoB B TPaJIUILMOHHYIO M MEXIYHApPOAHYIO OLICHKY Ipe/ACTaBlIeH B Taliuie
11.3.

Tabnuna 11. 3 — IlepecuéT cyMMBbl 6aJIJIOB B TPAAMIMOHHYIO U MEXIYHAPOIHYIO OLICHKY

Htorosas cymma 0ansos,

Onenka (I'OC) YYHMTBIBAET YCIECUIHO CIAHHBIN Onuenka (ECTS)

IK3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (omH4HO)
85 - 89 B (ouens xoporio)

4 (xopormio) (3a4TeHo) 75 -84 C (xopormo)
70 -74
65 69 D (ynoBneTBOpUTEIHHO)

3 (yIOBIETBOPUTEIILHO) (3aU4TEHO) 50 - 64 E (nocpecraentio)
2 (HEYNOBIETBOPHTENLHO) (e Hwxe 60 6amioB F (HeynoBIeTBOPUTENBHO)

3aYTEHO)

12. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00ecredeHne TUCUMIIINHBI

12.1. OcHoBHas TUTEpaATypa

1. HudopmanoHHBIE TEXHOJIOTMHM MPOEKTUPOBAHUS PAJUOIICKTPOHHBIX CpEACTB: yueO.
nmocobue mis crya. Beichl. yueO. 3aBenenuii / FO.JI. Mypowmres, J1.}FO. Mypomues, U.B. Topun u ap. —
M.: U3narenbckuii neHTp «Akanemusi», 2010. - 384 c. (mammuue B 6ubnmorexke TYCVYP - 8 3k3.)

2. Kynpssues, E.M. OcHOBBI aBTOMaTH3HPOBAHHOTO MPOCKTUPOBAHMS: YICOHUK I By30B / E.
M. KynpsiBues. - M.: Akagemus, 2011. - 304 c. (Hanuuue B 6ubnnorexke TYCYP - 10 3k3.)

3. Pa3paboTka TeXHMYECKOTO 3aJaHMs U TEXHHYECKHX MPEASIOKEeHUI Ha mpoekTupoBanue POC:
YdeOHOEe TOCOOWE K KypcOBOMY MW JMIDIOMHOMY TpoektupoBanuio / Kobpun FO. II. - 2016. 83 c.
[OnexrponHblii pecypc] - Pexxum poctynma: https://edu.tusur.ru/publications/6567, nara oOGparieHus:

31.03.2017.

12.2. lonosiHuTE IbHAS JIUTEPATypa

1. UWudopmanuoHHble TEXHOJOTUU NPOEKTUPOBAHUSA PAAMOIICKTPOHHBIX CPEACTB: YueOHOe
moco0ue K KypcoBOMY M TUIUIOMHOMY mpoektupoBanuto / Koopun 1O. I1. - 2016. 74 c. [DnekTpoHHbII
pecype] - Pexxum nocryna: https://edu.tusur.ru/publications/6566, nara oopamenus: 31.03.2017.

2. VYeapoB A.C. P-CAD. IIpoektupoBaHre 1 KOHCTPYHPOBAHUE IEKTPOHHBIX YCTPOUCTB. - M.:
«lopstuas munus-Tenexkom», 2004. - 760 c. (Hanmuuue B oudamuorexke TYCVYP - 42 5k3.)

3. Cremenko, B.b. P-CAD. TexHonorus mpoeKTHUPOBaHMs MEYATHBIX IUIAT: Y4eOHOoe mocodue
s By3oB / B. b. Cremenxo. - CII6.: BXB-IlerepOypr, 2005. - 711 c. (Hanuuue B Oubauoreke TYCVYP -
20 93K3.)

4. Pazpabotka u odopmieHHEe KOHCTPYKTOPCKOM  JIOKYMEHTallMu  PaguodJIeKTPOHHOM
armmaparypsl: CrnpaBounuk / O.T. PomansrueBa, A.K. MBanoBa, A.C. KymuxoB u np.; Ilox pen. D.T.
PomanbrueBoit. — M.; Panuo u cBs3b, 1989. — 448 c. (nanuuue B 6ubnuorexke TYCVYP - 21 k3.)

5. Pazesur B.Jl., [loranos }0.B., Kypymmn A.A. [IpoextupoBanre CBY ycTpoiicTB ¢ MOMOIIBIO
Microwave Office. — M.: Conon-Ilpecc, 2003. - 496 c. (Hanuuue B 6udanoreke TYCVYP - 14 5k3.)

6. OCHOBBI TPOEKTHPOBAHUS DSJIEKTPOHHBIX CpelncTB: YueOHoe mocobue / KozmoB B. T,
UYepupimeB A. A., Koopun HO. II. - 2012. 149 c. [DOnektpoHHbii pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2783, nara oopamenus: 31.03.2017.

12.3 YueOHO-MeTOANYECKHE TOCOOUS

12.3.1. O0s13aTesibHbIE Y4eOHO-METOAMYECKUE MTOCOOUS
1. OcHOBEI KOMIIBIOTCPHOTI'O IMPOCKTUPOBAHUA U MOACIIUPOBAHUA PAIUOIICKTPOHHBIX CPCACTB:
YuebHO-MeTOoAMYeCKOe MOocoOMe JUIsl CTYIEHTOB TMPH BBINOJHEHWM 3aJaHMA 10 TPAKTHKE MU
nabopatopubiM pabotam / Tucnenko B. U. - 2016. 23 c. [DnekrpoHHBI pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/6547, nara oOpamenus: 31.03.2017.
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2. OCHOBBI KOMITBIOTEPHOTO MPOEKTHPOBAHUS W MOJCIUPOBAHUS PATUOIIEKTPOHHBIX CPE/ICTB:
YuebHo-meroguueckoe nocodue / Kpacoko A. C. - 2012. 64 c. [DnexTpoHHsIit pecype] - Pexum nocryna:
https://edu.tusur.ru/publications/1030, nara o6pamenus: 31.03.2017.

3. HHdopmanmMoHHBIE TEXHOIOTHH MPOCKTHPOBAHMS PATUOICKTPOHHBIX CpPEICTB: YueOHOe
mocoOue K KypCOBOMY W TUILTIOMHOMY TipoektupoBanuto / Koopun 0. I1. - 2016. - 74 ¢. [DneKTpOHHBIH
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6566, nara obpamenus: 31.03.2017.

4. ABTOMaTU3MpOBAaHHOE MPOEKTHUPOBAHME PAAMOIIEKTPOHHBIX CpEeACTB: MeToanueckue
yKazaHHs 1o caMmoctosTenabHoil padore / Koopun HO. I1. - 2017. 23 c. [DnexTpoHHsIil pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/6621, nara o6pamenus: 31.03.2017.

5. HHdopmanmoHHBIE  TEXHOIOTMH  MPOCKTHPOBAHHUS  PAAUOIICKTPOHHBIX  CPEJCTB:
MeToauveckne yka3aHus 110 KypCOBOMY U TUIIIIOMHOMY npoektupoBanuto / Koopun 1O. I1. - 2012. 140 c.
[OnexTponHslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/2615, mara oOpamieHus:
31.03.2017.

6. Altium Designer. SolidWorks. Yacte 1. Pa3pabGorka nsnementHoii 6a3pl: COOpHUK
MPaKTUYECKUX 3aJaHUi TI0 MPOEKTUPOBaHMIO medyaTHbIX y3710B POC / Ozepkun /. B. - 2012. 66 c.
[OnexTpoHHbIii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1556, mara oOpamieHus:
31.03.2017.

7. Altium Designer. SolidWorks. Yacte 2. CxemorexHuueckoe mnpoekTupoBanue: COOpHUK
MPaKTUYECKUX 3aJaHUi TI0 MPOCKTUPOBaHMIO medyaTHbIX y3710B POC / Oszepkun [[. B. - 2012. 50 c.
[DnexTponnslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1554, mara oOpamieHus:
31.03.2017.

8. Altium Designer. SolidWorks. Yacte 3. Tomonmormueckoe mnpoekrupoBanue: COOpHHK
MPaKTUYECKUX 3aJlaHUi TI0 MPOEKTUPOBaHMIO TedyaTHbIX y3710B POC / Ozepkun JI. B. - 2012. 95 c.
[DnexTponHsiii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1558, mara oOpamieHus:
31.03.2017.

9. 3HAaKOMCTBO C CHCTEMOH aBTOMAaTH3UPOBAHHOTO MPOEKTUpoBaHMA medarHbix miar P-CAD:
MeTtonuueckue ykazaHusi K JaboparopHoil pabore mo aucuumiauHe «HpOpMaMOHHBIE TEXHOJIOTHH
npoektupoBanus POC» / Koopur HO. I1. - 2012. 28 c. [DmekrpoHHBIH pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/2614, nata oopamenus: 31.03.2017.

10. Opranuzanus u BegeHue oubnmorek paauodiemenToB B P-CAD: Metonnueckne yka3aHus K
naboparopHoil pabore mo naucuuiuinHe «HpOpMAIIMOHHBIE TEXHONOTHH MpoekTupoBaHus POCy» /
Kobpun 0. II. - 2012. 31 c¢. [OnekrpoHHwli pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/2612, nata oopamenus: 31.03.2017.

11. Co3nmanue ycinoBHBIX Tpaduueckux o003HaueHui pagnosiemeHToB B P-CAD: Meronudeckue
ykazaHusi K jgaboparopHoii pabore mo mucruruinHe «HpopMannoHHBIE TEXHOIOTUH MPOSKTUPOBAHUS
P2C» / Kobpun 0. II. - 2012. 60 c. [DnexkrpoHHslii pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/2611, nara ooparmenus: 31.03.2017.

12. Pa3paboTka MOCaJOYHbIX MECT JJI MOHTa)Ka KOHCTPYKTUBHBIX 2JIEMEHTOB Ha MEYaTHOH Ij1are
B P-CAD: Meronuueckue ykazanusi K jabopatopHoil pabore mo nucturummae «MHpopmannoHHbIe
texHoyoruu npoekrupoBanus POCy» / Kobpun 0. I1. - 2012. 83 c. [DnekrponHsiii pecype] - Pexum
nocryma: https://edu.tusur.ru/publications/2610, gara o6pamenus: 31.03.2017.

13. ®opmupoBanue komrnoHeHToB POC ¢ momomipio aucnerdepa Oubmuorek P-CAD Library
Executive: Meroauueckue ykazaHusi K jaOoparopHoil pabore mo aucuumiuHe «MHpopmanmonHsie
texHojorun npoektupoanus POC» / Kobpun 0. I1. - 2012. 35 c¢. [DnekrpoHHBIA pecype] - Pexum
nocryma: https://edu.tusur.ru/publications/2609, nara o6pamenus: 31.03.2017.

14. Co3manue DJIEKTPHUECKHX cXeM rpaduueckuMm pemakropom P-CAD  Schematic:
Meroanueckue ykazaHusi K J1abopatopHoil pabore mo aucuuiuinHe «H(pOpManoHHbIE TEXHOIOTUU
npoektupoBanust POC» / Kobpun 10. II. - 2012. 46 c. [DaexTpoHHbii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/2608, mara oopamenus: 31.03.2017.

15. JlmamoroBoe pasmernieHue ueKTpopaanodnemMeHToB B P-CAD: Meronnueckue yka3zaHus K
naboparopHoii pabore mo aucuuruiiHe «VHPOpPMAaLMOHHBIE TEXHOJIOTMM MpoekTHpoBaHus POCy» /
Kobpun 0. II. - 2012. 48 c¢. [DOnekrpoHsbli pecypc] - Pexum  pmocryma:
https://edu.tusur.ru/publications/2607, nara oopamenus: 31.03.2017.

16. Pyynas wu uHTepakTHBHas TPAcCCUPOBKM TNPOBOJHMKOB mneuaTHbix Iwar B P-CAD:
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MeTtoauveckue ykasaHus K JraboparopHod pabore mo nucumiuinHe «HGOpManMoOHHBIE TEXHOJIOTHUHU
npoektupoBanus POC» / Kobpun HO. II. - 2012. 51 c. [DnekrponHnslii pecypc| - Pexxum pocrtyma:
https://edu.tusur.ru/publications/2606, nara oopamenus: 31.03.2017.

17. ABromarnueckash TpacCHUpOBKa NPOBOIHHMKOB meyaTtHbiXx miaar B P-CAD: Meronuueckue
yKazaHus K jJaboparopHoil padore mo muctmininHe «MHGOPMAMOHHBIE TEXHOJIOTHH MPOSKTHPOBAHUS
POC» / Kobpun IO. II. - 2012. 36 c. [DnektpoHHbli pecypc] - Pexum pgocryma:
https://edu.tusur.ru/publications/2605, nara oopamenus: 31.03.2017.

18. OcHOBBI SProHOMHUKM M JU3aliHA PAJAMOIICKTPOHHBIX CPEACTB OBITOBOTO Ha3HAYCHUS:
VYyebnoe mocobue / KommakoB A. K. - 2012. 200 c. [DnexrpoHHsld pecypc] - Pexxum poctyma:
https://edu.tusur.ru/publications/1112, nata obpamenus: 31.03.2017.

19. Pacder TOMIMMHBI BIAro3alUTHBIX MOKPBITHH Aetaneir POC: Metoaudeckoe mocobue s
BBINONTHEHH npakThdeckoro 3ausatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1040, nara o6pamenus: 31.03.2017.

20. Pacuer coOcTBeHHOH wYacTOThl meuarHoro y3na POC: Mertoauueckoe mocobue st
BBITIOJTHEHUs TipakTudeckoro 3aHsaTus / KonmakoB A. K. - 2012. 4 c. [DnexrpoHHbIi pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1043, nara obpamenus: 31.03.2017.

21. Beibop um pacuer cuctembl amopTm3anuu Oinoka POC: Mertogudeckoe mocobue s
BBINONTHEHHA npakTudeckoro 3ausatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1045, nata o6pamenus: 31.03.2017.

22. Pacuér TteruioBoro pexuma Omoka POC : Mertoamueckoe mTOCOOWE JUIsl BBIMOJHEHUS
npaktuyeckoro 3aHatus / KonmakoB A. K. - 2012. 8 c. [Dnexrponssiii pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/1044, nara o6parienus: 31.03.2017.

23. OmnpeneneHrne MaccorabapUTHBIX TOKa3aTesled KoHCTpykiuu Omoka POC: Metoaudeckoe
mocoOue ISl BRIMOMHEHHS pakTudeckoro 3ausatus / Kormakos A. K. - 2012. 6 c. [DnekTpoHHBIH pecypc]
- Pexxum nmoctyma: https://edu.tusur.ru/publications/1046, nara oopamienus: 31.03.2017.

24. XymoKeCTBEHHO — KOHCTPYKTOpCKasi pa3pa0oTKa JHIEBOW MaHETH paJn0dJIeKTPOHHOTO
ycTpoiicTBa: MeToauueckoe mocoOue Mo BBHIMOTHEHHUIO pakTHueckoro 3ausaTus / Konnakos A. K. - 2009.
19 c. [DnexrpoHHsIi pecype] - Pesxxum nmocryma: https://edu.tusur.ru/publications/1175, nata obparicHus:
31.03.2017.

25. OcHOBBI AHM3aiiHa U KOMITO3UITNH B TeXHUKE: Y4ueOHoe mocodme / Konmakos A. K. - 2012. 97
c. [DnexrponHslii pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1270, nara oOpaiueHus:
31.03.2017.

26. Marepuansl 11 pacd€ToB cuctembl amopruzanuu POC: YueOHo-MeToquueckoe nocodue s
CTYACHTOB HarpasieHus «KOHCTpyHpOBaHUE W TEXHOJOTHS dIEKTPOHHBIX cpeacTB» / UepHbimes A. A. -
2014. 33 c. [Dnexrponsbiii pecypc] - Pexum noctyma: https://edu.tusur.ru/publications/3927, nara
obpamenus: 31.03.2017.

12.3.2 Y4yeOHO-MeTOqHYECKHE TOCOOMS /ISl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSAMH 310POBbS

VYueOHO-MeToANYeCKHEe MaTepHalibl ISl CaMOCTOSITETIbHOM 1 ayTUTOPHOIN paboThl 00ydaromuXcst
M3 YKCjia MHBAJIMAOB MPCAOCTABIAIOTCA B q)opMax, AAalITUPOBAHHBIX K OIPaHUYCHHAM HX 300POBbA U
BOCIIPUATHS HHPOpPMALINH.

J1s Iun ¢ HapyuIeHUsIMM 3peHust:

- B (hopMe IEKTPOHHOIO IOKYMEHTA;

- B IIe4aTHOM (hopMe YBEIMUEHHBIM HIPHUPTOM.

J s UL ¢ HapyLIeHUsIMH cIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHo (opme.

J1st Iun ¢ HapyIeHUsIMU OTIOPHO-ABUTaTeJILHOTO anmnapara:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B IIe4aTHO opme.

12.4. ba3bl 1aHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMbI U TPedyeMoe
NMporpaMMHoe odecrniedyeHue
1. https://www.yandex.ru/ - sto mouckoBasi uHpOpMaIMoHHas cucremMa B MHTepHETE ¢ ydéToM
PYCCKOit MOP(OIOTHH 1 BO3MOKHOCTBIO PETHOHAILHOTO YTOUHCHHS.
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2. https://www.google.ru/ - 310 mepBas TO MOMYIAPHOCTH KPYIHEWIIAs MYJIbTHI3bIYHAS
nouckoBasi cuctema MutepHera, npuHauiexamas kopnopauuu Google Inc., 3anumaromas 6onee 60 %
MHPOBOT'O PbIHKA.

3. Hayunas onexrponnas Oubnmumoreka eLIBRARY.RU — xkpynHeiimmii poccuiickuit
WH(POPMAIMOHHBIA TIOpTal B OOJACTH HAyKH, TEXHOJIOTUH, MEIUIMHBI W OOpa30BaHMUs, COMEpIKAIIUI
pedeparbi W monHbIe TeKCThl Oomee 18 MiH HaydHbIXx crareii u  myonukamuii. URL:
http://elibrary.ru/defaultx.asp? (moctyn cBOOOIHBIIA).

4. DnexrpoHHas Oubnnoreka «Jlaup» Pecypc BkitouaeT B ceOsi EKTPOHHbIE BEPCUH KHUT I10
MaTremaruke, (U3uKe, WHKECHEPHBIM HayKaM, SKOHOMHKE M MEHEIKMEHTY, MpaBy U IOPUCHPYICHIIUU.
URL: http://e.lanbook.com/ (mocTym cBOOOIHBIH).

5. CHIPINFO - xpymHe#mwuii CripaBOYHHUK MO WUMIIOPTHBIM M OTEUECTBEHHBIM JJICKTPOHHBIM
KoMIlIOHeHTaMm, u pamuoaeransMm. [B HWurtepuere] 2016 r. URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIN).

6. '"Ilmaran" — >7eKTpOHHBIE KOMIIOHEHTHI M M3MepUTeNnbHas TexHuka. [B Unrepuere] 2016 r.
URL.: http://www.platan.ru/ (ocTym cBOOOIHBIIA).

7. "lIpomaneKkTpoHMKA" — MOCTaBKM 3JIEKTPOHHBIX KOMIIOHEHTOB. [B MHTrepnere] 2016 r. URL:
http://www.promelec.ru/ (mocTyn cBOOOTHBIH).

13. MarepuaibHO-TEXHMYECKOe o0ecrevyeHue TUCIHIIINHBI
13.1. O01mue Tpe6OBaHUS K MATEPUAJBbHO-TEXHUYECKOMY 00ecredeHNI0 JUCIIMILTHHBI

13.1.1. MarepuajbHoO-TeXHUYECKOe oDecrevyeHue sl JeKIIUOHHbIX 3aHATHIl

s mpoBeneHust 3aHATHH JIEKIIMOHHOTO THIIA, TPYIIOBBIX W WHIWBUIAYAIbHBIX KOHCYJIBTAIUH,
TEKYLIEr0 KOHTPOJS M MPOMEXYTOUYHOM aTTecTalMM HCIOJIb3YeTCsl KOMIBIOTEpHas ydyeOHasi ayTuTopus
(403 TI'K), c xomu4yecTBOM IOCAJ0YHBIX MECT He MeHee 22-24, o0opynoBaHHas TEJIEBU3MOHHBIM
IIPOEKTOPOM, JOCKOW M CTaHAapTHOM yueOHOH Mmebenbro. Kpome TOro, ans JEKIMOHHBIX 3aHATUH
UCIIOJIB3YIOTCSl TEJIEBU3MOHHBIE ayIUTOpPUM MiaBHOro kopmyca (ayn. 312 u 411) ¢ xonuuectBom
nocanouHbix Mect 50 - 60. Mmerorcs HamisigHble MOCOOMS B BUJAE MPE3CHTALUI MO JEKIMOHHBIM
paszzaenaM AMCLUUIIINHBL.

13.1.2. MarepuajibHO-TEXHHYECKOe o0ecnedyeHune Jis J1adopaTopHbIX pador

JIBa KOMITIBIOTEPHBIX Kjlacca C MEPCOHAJIBHBIMH KOMIIBIOTEPAMH, BXOISIIMMHM B JIOKAJbHYIO
koMIbloTepHyto ceTh Kadeapbl KUIIP, umeromeit Beixom k Internet. KommbroTepbl ocHaIeHbI
omepanroHHbIMU  cucteMamMu Windows €O CTaHZAapTHBIM MporpaMMmHbBIM obecrieueHueM (Microsoft
Office, P-CAD, Solid Works, Altium Designer, Kompas). YuutbsiBas OypHbIii pocT HH)OPMAIIMOHHBIX U
KOMITBIOTEPHBIX TEXHOJOTHMH B HACTOAIEE BpeMs, a TaKXKe OIpelelEHHOe OTCTaBaHHE BBIMYyCKa
COBPEMEHHOM y4eOHOH JIUTEpaTyphl U €€ BBICOKYIO CTOMMOCTbH, 3HAYMTEIbHBIH YyOp B (OPMUPOBAHUU
y4eOHO-METOAMYECKOTO M HH(POPMAIIMOHHOTO 00ecrneyeHs] IUCHUUIUIMHBI «ABTOMaTH3UPOBAHHOE
npoexktupoBanue POC» cneman Ha anekTpoHHble pecypebl u MHtepHer-TexHonormu. Ha cepsepe
kadgenaper KUIIP xpaHsATCA dNEKTpOHHBIE OMHMCAHUSA JAOOpPaTOpPHBIX pabOT ¢  KOMIUIEKTOM
WH/IMBUYabHBIX 33JaHUN M TECTOBBIX BOMPOCOB MO KaXJOW TEMe, TeMbI KypCOBBIX PalOT, a Takke
METOAMYECKUE U CIPaBOYHBIE MATEpHUalIbl MO Pa3IMyHbIM BompocaMm npoektupoBanus POC. CTyneHTsl
UMEIOT CBOOOIHBIM JOCTYN K AJIEKTpOHHOW OmbOiImoTeke oOydaromieil kadenpsl, B KOTOPOH HMEIOTCs
HeoOxomuMble it mipoektupoBanmsi ctaHaaptel ECKJl w  apyras HoOpMmaTHBHAs JTOKYMEHTAITWSA,
oOydaronue NpPOTrpaMMbl, SJEKTPOHHbIE YYEOHHUKHM © Y4eOHBIE TOCOOMS MPAaKTHYECKH TI0 BCEM
M3y4aeMbIM pa3ziesiaM JUCIHUIUIMHBI «ABTOMAaTU3HPOBAaHHOE pOeKTHpoBaHue POCy.

13.1.3. MarepuajibHO-TeXHHYeCKOe o0ecrieyeHue 1JIs CAMOCTOSITe IbHON padoThl

Jis caMOCTOSITENbHOM paboThl MCHONB3YIOTCS J1Ba KOMIIBIOTEpHBIX Kiacca (aya. 302 u 403
maBHoro kopmyca TYCVYP) ¢ CcOBpeMEHHBIMH TMEpPCOHATBHBIMH KOMITBIOTEPAMH, BXOMISIIMMH B
JIOKaJIbHYIO KOMITbIOTepHYIO ceTh Kadeapsl KUIIP, nmeromieii Beixos k Internet n obecrieunBatoT 0CTyl
B DJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYI0 Cpely YHHBEpCHUTETa. YUUThIBasg OypHBIM poct
MH(POPMALIMOHHBIX M KOMIBIOTEPHBIX TEXHOJOTMH B HACTOSIIEE BpeMs, a Takxke ONpeaeiaEéHHOe
OTCTaBaHUE BBITYCKa COBPEMEHHON y4eOHOU nuTeparypbl U €€ BBICOKYIO CTOMMOCTb, 3HAUUTEIbHBIN
ynop B (dopMupoBaHHH Y4eOHO-METOMUYECKOTO W HH(DOPMAIMOHHOTO OOECIICUCHUS JIUCIUILTNHBI
«ABTOMaTU3UpPOBaHHOE TpoekTupoBanre POC» caenaH Ha JIEKTPOHHBIE pecypchl U MHTepHeT-
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texHonoruu. Ha cepsepe xadenpet KUIIP xpansTcs 25eKTpOHHBIE ONMMCAHUS JTAOOpPaTOpHBIX padoT ¢
KOMIUIEKTOM WHAMBUYaTbHBIX 3aJIaHUI M TECTOBBIX BOIIPOCOB IO KaXI0H Te€Me, TeMbI KypCOBBIX padoT,
a TaKKe METOAMYECKHE M CIIPAaBOYHBIE MaTepuajbl 110 PAa3IMYHBIM Bompocam npoexkrtuposanus POC.
CTyneHThl UMEIOT CBOOOIHBIN TOCTYN K JJEKTPOHHOW OuOnmoreke oOydaromiedl kadenpsl, B KOTOPOH
UMeIoTCA HeoOxoaumMble A1 npoekTupoBanus cranaaptel ECK/] u npyras HopMaTuBHas TOKyMEHTAIus,
oOydarolye NpOrpaMMbl, 3JEKTPOHHbIE Y4YEOHHUKHM W YydeOHBbIE IMOCOOMS MPAaKTHUYECKU IO BCEM
M3y4yaeMbIM paszzesaM JUCUUILUIMHBI « ABTOMATU3UPOBAHHOE MpoekTupoBanue POCy.

13.2. MarepuaJibHO-TeXHHYECKOe o0ecnedeHne JUCHUIIMHBI VIS JTUI ¢ OTPAHUYCHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

OcBoenne aucuumuinnbl Junamu ¢ OB3 ocyiecTBiseTcs: ¢ UCIONIb30BAaHUEM CPEACTB 00yUeHUS
OOIIIEr0 U CIIEIHAJIbHOIO Ha3HAUYECHH.

[Ipuy oOy4eHMHM CTYICHTOB ¢ HAPYHIEHHMAMH CJyXa MPEAyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYIbTUMEAHMHBIX CPEICTB U JPYTHMX TEXHHUYECKHX CPE/ICTB
npuemMa/mepenadn yaeOHoi HH(pOpMaAIK B JOCTYIMHBIX (opMax Uit CTYACHTOB C HApYIICHUSAMH CIIyXa,
MOOUIIBHONM CHUCTEMBbI OOy4YeHHsI ISl CTYIEHTOB C WHBaJIUAHOCTHIO, MOPTATUBHOW WHIYKIMOHHON
CUCTeMBI. YueOHasi ayIuTOpHs, B KOTOpOW 0OydaroTcs CTYICHTHI ¢ HApYyIICHUEM CiIyXa, 00opymoBaHa
KOMITBIOTEPHON TEXHUKOM, ayTMOTEXHUKOW, BUACOTEXHUKOW, AIEKTPOHHON JOCKOHM, MYIbTUMEIUITHON
CHCTEMOM.

[Ipu oOy4eHHH CTYIEHTOB € HAPYUIEHMAMH 3PEHHUSIMH TPEAYCMOTPEHO HCIONb30BaHNUE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BOZMOKHOCTH MPOCMOTpa yIajJ€HHBIX 00bEKTOB (Hampumep, TeKCcTa
Ha JIOCKE WJIM cJaiiia Ha SKpaHe) MpY TMOMOIIY BUACOYBETUUUTENCH sl YIAJIEHHOTO MPOCMOTpA.

[Tpu oO0y4eHHH CTYICHTOB ¢ HAPYLICHUSIMH ONMOPHO-ABUIaTeIHLHOI0 ANMAapaTa HCIOIL3YIOTCS
aJbTEpPHATUBHBIE YCTPOINCTBA BBOJAA MH(MOpMAlMK U APYrue TEXHUYECKUE CPENCTBA IpueMa/mepenadyu
yueOHOM MHpOpMalUU B JOCTYHNHBIX (opMax Uil CTYIEHTOB C HApYLIEHUSMU OIOPHO-ABUIaTEIbHOTO
amnmapara, MOOMIIEHOM CUCTEMBI O0YUESHHS JITISl JIFOACH ¢ MHBAJIHIHOCTBIO.

14. ®oHa 01IEHOYHBIX CPEACTB

14.1. OcHoBHBIE TPeOOBaHUA K (POHTY OLIEHOYHBIX CPECTB U METOAMYECKHE PEKOMEHIALUH
q)OH)I OIICHOYHBIX CpeJICTB U THUIIOBBIC KOHTpOJ'II)HBIe 3alaHusd, I/ICHOJ'IBSYGMBIC JIs1  OLICHKHN
c(hOPMHUPOBAHHOCTH M OCBOCHHS 3aKpEIIEHHBIX 3a JUCHUIUIMHON KOMIIETEHIMI TpU MPOBENCHUU
TeKyIlel, MPOMEKYTOUHOM aTTeCcTaluy M0 JUCIUILIMHE IPUBEIEH B MPUIOKEHUU K pabouelt mporpamme.

14.2 TpeOoBaHusi K (POHAY OLIEHOYHBIX CPEACTB /ISl JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS
JU1g CTyneHTOB € HMHBAaJIUAHOCTBIO IPENYCMOTPEHBI JOIOJHUTENIBHBIE OLEHOYHBIE CPEJCTBA,
NepevYeHb KOTOPBIX YKa3aH B TaOJIUIIE.

Tabauna 14 — JlonoJHUTEIbHBIE CPEACTBA OLCHUBAHMS JJIsl CTYACHTOB C HHBAJTHIHOCTHIO

Buipl TOTIOHUTEBHBIX OI[CHOUHBIX
CpencTB

cDOpMI:I KOHTPOJIA U OLICHKU

Kareropuu crynenros
pe3yJIbTaTOB 00y4YCHUS

TecTbl, MMCbMEHHBIE CAMOCTOSTEIbHbIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

C HapymeHusMu
ciryxa

[IpenmyI1IeCTBEHHO MHUChbMEHHAS
MpOBEpPKa

C HapyumeHusiMu
3peHUs

CobecenoBaHue 1O BOIIPOCaM K 3a4€TY,
OIPOC IO TEPMHHAM

[TperMyIIIeCTBEHHO YCTHAs TIPOBEPKa
(MHIUBUYaTIBHO)

C HapyumeHusiMu Pemrenne qucTaHIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIC paGOTBI, IIMCBbMCHHBIC HPGI/IMYH_[GCTBGHHO JUCTAaHIITMOHHBIMU
JIBUTaTEIILHOTO CaMOCTOSTENIbHBIE PaOOTHI, BOIPOCHI K METOJaMH
anmapara 3auéTy
C orpannyenusimu 1o | TecTsl, NMCbMEHHbBIE CAMOCTOSITEIbHbIE [TpeumyniecTBEHHO IPOBEPKA
06HIGM6I[I/IIII/IHCKI/IM pa6OTLI, BOITPOCHI K 321‘-IéTy, METOdaMM, NCXOA U3 COCTOAHUA
MOKa3aHUAM KOHTPOJIbHBIE pa0OThI, YCTHBIE OTBETHI | OOY4YaIOLIErocs Ha MOMEHT IIPOBEPKU

14.3 MeToguuyeckue PEKOMEHAAUH MO0 OCHOYHBIM CpeACTBaM Jisl JIUL ¢ OrPAHUYCHHBIMUA
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BO3MOKHOCTAMMU 310POBbA

Hns crynenroB ¢ OB3 mnpemycmarpuBaercss JocTynHas ¢opMa MNpeloCTaBlICHHUsS 3aJaHuil
OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIe4aTHOU (hopme;

- B TIeYaTHOM ()OpME C YBEITMUYCHHBIM MIPUPTOM;

- B (hopMe IEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI ACCHCTCHTOM 3aJ[aHUs BCITYX;

- NPEIOCTABICHUE 3a[aHus C UCTIOIh30BAaHUEM CYPIOTIEPEBO/IA.

CTYI[CHTB_M C MHBAJIMAHOCTBIO YBCIMYMUBACTCA BPCMA Ha IMOATOTOBKY OTBCTOB Ha KOHTPOJILHBIC

BONPOCHL. [[1sl Takux CTYIEHTOB IMpeaycMaTpuBaeTcsl JOCTyMHas ¢opMma IMpeloCTaBlICHUs OTBETOB Ha
3a/1aHusl, a UMEHHO:

- MUCHbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHMEM YCIIYT aCCUCTCHTA;

- Npe/ICTaBICHHE OTBETOB YCTHO.

[ponienypa oleHUBaHUST PE3yabTaTOB OOYYCHHUS WHBAJIUIOB 1O JIUCIUIUIMHE TPETyCMaTPUBACT
IpeoCTaBICHUEe HHPOPMAIMK B OpMax, aJanTHPOBAHHBIX K O'PAHUYCHUSIM UX 3JJ0POBbSI U BOCIIPHUSITHS
nHpopmaruu:

J1st JIMI ¢ HApYIIEeHUSIMH 3PeHus:

- B ()OpME IIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM IIPHUPTOM.

J1st JIMIL ¢ HAPYIIEHUSIMH cJIyXa:

- B ()OpME IIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHo (opme.

J1st M1 ¢ HAPYIIEHUSIMHM OMIOPHO-ABUTaTeILHOTO anmnapara:

- B ()OpME IIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHO (opme.

HpI/I HCO6XOI[I/IMOCTI/I JJIA 06yqafoumxc;1 C MHBAJIMAHOCTHIO IIpoHeaypa OUCHUBAaHUA PE3YIbTAaTOB
o6yquI/151 MOXKET IMPOBOAUTHCA B HCCKOJIBKO 3TAIIOB.
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1. BBenenne

@®onp onenounsix cpenacts (POC) spnsercs MpUIOKEHUEM K paboueil mporpamMme JUCIUTIITUHBI
(MpakTUKM) U MpeACTaBIsIeT cOO0H COBOKYIMHOCTb KOHTPOJIbHO-U3MEPUTENIBHBIX MAaTepHasioB (THUIIOBbIE
3a1a4M (3aaHus), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIP.) U METOJOB MX UCIIOJIb30BaHMUS, TPEAHA3HAYEHHBIX
IUI U3MEPEHMsI YPOBHSI JOCTUIKEHUS CTYIEHTOM YCTAHOBIICHHBIX PE3YJIbTATOB 00yUEHHUS.

®OC mno aucuuIIMHE (MPAKTUKE) HCHOIB3YeTCSd IpPU MPOBEIECHUU TEKYILETOo KOHTPOJIS
yCIIEBA€MOCTH M ITPOMEKYTOYHOM aTTECTALUHU CTYIEHTOB.

[epeuens 3aKkpemIEHHBIX 32 AUCHUTUIMHOHN (MIPAKTUKOW) KOMITIETEHIIMK pUBeAEH B Tabmuue 1.
Tabmuna 1 — [lepedenp 3akperIEHHBIX 32 TUCIUILTMHON KOMITETCHITHA

Kon @opMynupOBKa KOMIIETEHIINH Oransl GopMUPOBAHUS KOMIIETEHLIUN
[1K-8 TOTOBHOCTBIO OCYILECTBIIATH KOHTPOJIb J1oJKeH 3HaTh OCHOBBI aBTOMAaTHU3aLUU
COOTBETCTBUS pa3padaTbiBA€MbIX MPOEKTOB U | IPOEKTHO-KOHCTPYKTOPCKOM
TEXHUYECKOU JOKYMEHTALUU CTaHAapTaM, JEeATEIIbHOCTH, MaTEMaTUYECKUE MOJEIN
TEXHUYECKHUM YCIIOBHSIM U IPYTUM 00BEKTOB MPOEKTUPOBAHHUS, METOBI
HOPMAaTUBHBIM JTOKYMEHTaM peLIeHus MPOEKTHBIX 3a1a4 METOABI

3ammThl POC 0T pa3HOOOpa3HBIX BHEITHUX
U BHYTPEHHUX JECTaOMIN3UPYIOLTIX
(bakTopoB (KIMMATHIECKHX, TETUIOBBIX,
MEXaHUYECKHUX U JIp.) MPU UX
JKCIUTyaTallluy, TPAHCIIOPTUPOBAHUU U
XpaHEHUU KOHCTPYKTUBHBIE MEPBI
MOBBIIICHUS HAIEKHOCTH HIUPOKOTO
knacca POC npu nectabuinu3upyrommx
BO3JICHCTBUSIX METOJIbI MAaTEMaTHYECKOTO
MOJEIMPOBAHUS ANEKTPUUECKUX,
TEIJIOBBIX U MEXaHUUYECKHUX IPOLECCOB B
POC O ;

JlomxeH yMeTb TPOEKTUPOBATH C
IIOMOIIIbIO KOMIIBIOTEPA KOHCTPYKIIMU
aHAJIOTOBBIX U IIU(PPOBBIX YCTPOUCTB HA
OCHOBE JIJaHHBIX 00 X (PYHKIIMOHATHHOM
HA3HAYEHUH, IEKTPUUECKUX ITapaMeTpax
U YCJIOBHSX 3KCIUTyaTalliy UCII0JIb30BaTh
MaTeMaTU4eCKUE MOJIENIA U METObI JIJIs
perieHus npodeccuoHaIbHbIX 3a/1a4
aBTOMAaTU3UPOBAaHHOU Pa3pabOTKH
KOHCTPYKUHI U TEXHOJIOTHI 3JIEKTPOHHBIX
CPENCTB MPEACTABIATh TEXHUUECKUE
pEILIEHHs C UCIIOJIb30BaHUEM CPE/ICTB
KOMITBIOTEPHOH TpaduKu 1
reOMETPUUECKOr0 MOJIETUPOBAHMS
ucnonb3oBarh crannaptel ECK/I u npyryto
HOPMAaTHBHO-TEXHUUYECKYIO TOKYMEHTAIUIO
B IIPOCKTHOM J1E€ATEIILHOCTU
pa3pabarbiBaTh KOHCTPYKTOPCKO-
TEXHOJIOTUYECKYIO IOKYMEHTALIUIO C
MOMOIIIbIO MH(POPMALIMOHHBIX TEXHOIOT U,
MIPUMEHATh MAIIUHHBIE METOJIbI pacyéTa
apaMeTpoOB 3JIEMEHTOB U YCTPOMCTB;
JlomkeH Bi1aieTh COBPEMEHHBIMU
anmnaparHbIMU U IPOrPAMMHBIMHU
CpeACTBaMH aBTOMAaTU3aLUH pa3paboTKu
KOHCTPYKIUA ¥ TEXHOJIOTHI MPOU3BOACTBA

[K-7 CITOCOOHOCTHIO pa3pabaThIiBaTh MPOEKTHYIO U
TEXHUYECKYIO TOKYMEHTALHIO, OPOPMIISTh
3aKOHYCHHBIC MTPOEKTHO-KOHCTPYKTOPCKUE
paboTbI
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AIIEKTPOHHBIX CPEJICTB COBPEMEHHBIMHU
MPOTrPaMMHBIMU CPEJICTBAMHU MOATOTOBKH
KOHCTPYKTOPCKO-TEXHOJIIOrMYECKOU
JIOKYMEHTAIUH;

OOme XapakTepUCTUKU TOKa3aTeNeil U KpUTepueB

npuBeeHBI B Ta0muIe 2.
Tabnuna 2 — O0nme XapakTeprCTUKU TIOKa3aTeNlel M KpUTEPHEB OIICHWBAaHMsI KOMIIETEHIIMH 110 3Tanam

OLICHUBaHUA KOMHCTCHHI/Ifl Ha BCCX OTallax

Ilokazarenu u
KpUTEPUU

3Hare

YmMmeTh

Bnaners

OTHM4YHO (BBICOKHIA
YPOBEHb)

Ob6nanaer hakTUIECKUMU
Y TEOPETHUECKUMHU
3HAHUSMH B TIpeenax
H3y4aeMou o0acTu ¢
MOHUMAaHHUEM TPaHUIL
NPUMEHUMOCTH

OO6namaer Auamna3oHOM
MPAKTHYECKUX YMEHHUIA,
TpeOyeMBbIX JJIs1 Pa3BUTHUS
TBOPYECKUX PEIICHUH,
abcTparupoBaHus
npoOiem

KonTponupyet padory,
MIPOBOAMT OLIEHKY,
COBEPILECHCTBYET IEUCTBUSA
paboThI

Xopotiio (0a30BbIit

3HaeT (QaxThl, MPUHIHIIHI,

O0agaeT quana3’oHOM

beper 0oTBETCTBEHHOCTH 3a

YPOBEHB) IpoIiecCchl, o01IMe NPaKTUYECKUX YMEHUH, 3aBepIleHHE 3a/1ay B
MIOHSTHS B IIpesienax TpeOyeMBbIX JJIsl PEILICHUsI |UCCIIEJOBAHUH,
u3yyaemon obiaactu OIIpEeJICIEHHBIX MPOOJIEM B | IPUCIIOCAOINBAET CBOE

00J1aCTH UCCIIENOBaHUS MIOBEJICHUE K
00CTOSTENTLCTBAM B
pelieHny npodiieM

VnosnersoputenbH | O0nagaeT 6a30BbIMU OO6nanaeT OCHOBHBIMU PaGoraet npu npsMom

0 (ITOpOTroBBIN O0LIMMU 3HAHUSMU YMEHUAMH, TpeOyeMbIMH | HAOJIIOAEHUN

YPOBEHB) JUIsL BBITTOJTHEHUS TPOCTBIX

3aaa4y

JOKYMEHTAaM.

2 Peajim3anus KOMIETEHIM I

2.1 Komnerenuus IIK-8
[1IK-8: TOTOBHOCTBIO OCYIIECTBISTH KOHTPOJIb COOTBETCTBUSI Pa3padaThIBa€MBIX IPOCKTOB M
TEXHUYECKOW JOKYMCHTAIUM CTaHIapTaM,

TCXHUYCCKUM YCJIOBUAIM W APYTHUM HOPMATHBHBIM

s popMupoBaHHsT KOMIETCHIIMA HEOOXOANUMO OCYIIECTBUTH PsAJl ATAOB. DTarlbl (OPMHUPOBAHUS
KOMITCTEHITUH, TMPUMEHSIEMBIC [l 3TOTO BHIBI 3aHATHH M WCIONB3yeMbIe CPEICTBA OICHUBAHHUS
npecTaBieHbl B Tabmuie 3.
Tabmuma 3 — Dransl GOPMHUPOBAHUS KOMITCTSHITUU M UCITONIE3YEMBIE CPECTBA OICHHUBAHHUS

(akTOpOB U XapakTep UX
BozzeiicTeusa Ha POC npu
UX DKCIUTyaTalnHy,
TPaHCIIOPTUPOBAHUM U
XpaHEHHUH; * METOBI
3amuThl POC oT BHEIIHKX
Y BHYTPEHHHUX
JeCTaOMITU3UPYIOIINX
(hakTopoB (TEIJIOBBIX U

CocTtaB 3HaTh YmMmeTn Baanets
ConepxaHue * BUJIbI HH(OPMAIIMOHHBIX |* MCIIOIB30BATh * COBPEMCHHBIMHU
3Tall0B TeXHOJIOI‘I/If/'I CTaHI[apTHBIG ITaKCThI annapaTHo-

MCCJICIOBAHMI BHEIITHUX U | IPUKJIAIHBIX IPOIPaMM | TPOrPaMMHBIMHU
BHyTpeHHI/IX JJISL pCHICHI/ISI Cpe,Z[CTBaMI/I
JECTa0MITN3UPYIOIIUX MPAKTHYECKUX 3a]1a4; aBTOMAaTH3allUH

IIPENCTABISATh
TEXHUYECKHE PELICHUS C
HCIIOJIb30BAHUEM CPENICTB
KOMIIbIOTEpHOI rpaduku u
r€OMETPHUUYECKOTO
MOJIEIIUPOBAHUS; ®
HCIIONIB30BaTh METONIBI U
UHCTPYMEHTHI Pa3paboTKH
KOHCTPYKIIUH H

pa3paboTKu KOHCTPYKLUN
M TEXHOJOT UM
MIPOU3BOJICTBA
AJIEKTPOHHBIX CPEICTB.
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MeXaHUYECKUX
BO3/I€ICTBUI); IPUHLIUIIBI
MaTeMaTU4ECKOTO
monenupoBanus POC u ux
TEOPETUYECKOE

000CHOBaHNE, OCHOBAaHHOE

Ha KJIaCCUYECKHUX
MTOJIOXKEHUSIX
TEOPETHUECKON MEXaHUKHU
Y TEPMOJAMHAMUKH;
KOHCTPYKTHUBHBIE MEPBI
MOBBIIICHUS HAJIEKHOCTH
mupokoro kinacca POC
P TETUIOBBIX U
MEXaHUYCCKUX
BO3JICHUCTBUSIX C YUETOM
B3aMMHOT'O BIIMSHHS
KOHCTPYKIIMOHHBIX U
ANEKTPUUECKUX
MapaMeTPOB; METOBI
MHXEHEPHBIX METOJOB
MaTeMaTHIECKOTO
MOJIEJIUPOBAHUS
ANEKTPUUYECKUX, TEIIJIOBBIX
1 MEXaHUYECKUX
npoueccoB B POC.

TEXHOJIOTHH IEKTPOHHBIX
CPEICTB; * UCIIOJIb30BATh
HOPMAaTUBHO-
TEXHUYECKYIO
JOKYMEHTALUIO B
IIPOCKTHOM JIE€ATEIBHOCTH.

Bunnl 3anstuit

e JlabGopaTtopHbie

e JlaGopaTtopHbie

e JlaGopatopHbie

nabopatopHoit padoTe;
e Ormpoc Ha 3aHATHUSIX;
e BricTymieHue
(mokiian) Ha 3aHATHH,
o TecT;

e OTuéT no KypcoBoi
pabore;

o JluddepeHunpoBaHHBI
M 3auérT,

e DK3aMeH;

e Kypcosas pabora
(npoekr);

naboparopHoii padboTe;
e Ormpoc Ha 3aHATHSIX;
e BricTymuienue
(mokian) Ha 3aHATUM;
o TecT;

e OTtuéT N0 KypcoBoOit
pabore;

o JluddepeHnnpoBaHHBI
M 3a4érT,;

e DK3aMeEH;

e Kypcogsas pabora
(npoexkr);

paboTsr; paboThr; paboThI;
o Jlexknmu; o Jlexkmuu; e CamocTosTenbHas
e CamocrosTenpHas e (CamocTosTenbHas pabora;
paborta; pabora; e KoHTponb
e KoHTtponb e KoHtponb CaMOCTOSATCSIBHOM
CaMOCTOSITCIbHOM CaMOCTOSTCIIBHOM paboThI (KypcoBoOit
paboThI (KypcoBOM paboThI (KypcoBoit MIPOEKT / KypcoBast
MIPOEKT / KypcoBast IIPOEKT / KypcoBast paborta);
pabora); pabora);
Hcnonp3yembie e KontponbHas padora; | e KoHrpombHas paGora; | e OTY€T mo
cpeacrTaa e KoHcnekr e KoHcnekt naboparopHoii paboTe;
OLCHUBAHNA CaMOITOATIOTOBKH, CaMOITOATI OTOBKH, e Brictymienue
e Oruér 1o e OtuéT 1o (mOKJIam) Ha 3aHATHH,

e OTtuéT 10 KypcoBoil
pabore;

e JlubdepennrpoBaHHbI
1 3a4érT,

e DK3aMeEH;

e Kypcosas pabora
(mpoexT);
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q)OpMy.]'II/II)OBKa Ioka3arejeii u KPUTCPHUEB OLCHHWBAHUA HaHHOﬁ KOMIICTCHIIMU IIPUBCACHA B

tabnure 4.
Tabnuna 4 — [lokazarenu U KpUTEPUM OLICHUBAHKS KOMIICTCHIIMH HA dTarax

CocraB 3Harb YmeTh Bnagets
OriryHO e AHaIM3UpYeT CBA3H e OOmanaer nuana3zonoMm | e Konrtponupyet padory,

(BBICOKHUI YPOBEHbB)

MEXTy HEISIMU H
3aJayaMH COBPEMEHHBIX
CPEACTB KOMIIBIOTEPHOTO
npoexrupoBanus POC;
e OGmamaer
(haKTHUECKUMU U
TEOPETUYECKUMU
3HaHUSIMH B TIpeJeiax
n3yyaeMoi obiacTu ¢
MMOHUMaHHEM TPaHMII
MPUMEHUMOCTH ;

MPAKTHYECKUX YMEHUH,
TpeOyeMBbIX JJIs Pa3BUTHS
TBOPYECCKUX PEIICHHIA,
abcTparupoBaHus
po0semM CBOOOIHO
MIPUMECHSICT COBPEMCHHBIC
IPOrpaMMHBIE
KOMILJICKCBI
CXEMOTEXHHYECKOIO
MOJICITHPOBAHHS,

IPOBOJUT OLICHKY,
COBEPILIECHCTBYET
JeWCTBHUS PabOTHI
CIOCOOCH OCYIIECTBIISTh
MEKIPOTPaMMHBIN
00MEH IPOEKTHOM
uHpopmaruei B
pasnuyHbIX (hopmarax u
HPOTOKOJIAX;

Xoporto (6a30BbIi

e 3HaeT (akThl,

e OO0OamaeT QUara3oHOM

e Kontpomupyet padory,

YPOBEHbD) MIPUHITUTIBI, TPOIIECCHI, MPaKTUYECKUX YMEHUH, MIPOBOIUT OLICHKY,
oO111e MOHSATHUS B TpeOyeMBbIX Ui PEIICHUsI | COBEPILIEHCTBYET
npeaenax u3ydaemMon OmpeIeIEHHBIX TTPOOIeM | JIEUCTBUS padOTHI
00J1acT IOHUMAET CBSI3U | B 00JACTH UCCIETOBAHUS, | CIMOCOOEH OCYIIECTBISATh
MCKIy LCISMH U e CaMOCTOSTEITLHO MEXKITPOTPaMMHBII
3a7layaMy COBPEMEHHBIX | NPHUMEHSET COBPEMEHHbBIE| OOMEH NPOEKTHOM
CPCACTB KOMIIBIOTCPHOI'O | MpOrpaMMHBIC I/IH(l)OpMaIII/IeI?'I B
npoektupoBanus POC; KOMILJIEKCHI pa3nIuyYHbIX opMarax u

CXEMOTEXHUYECKOTO MIPOTOKOJIAX;
MOJICIIUPOBAHUS;

VYnoBneTBopuTelbH | o O0agaeT 6a30BHIMU e OOnamaetr oCHOBHBIMHU | o PaboTaeT mpu npsMom

0 (TTOpOroBBI’ OoOUIMMY 3HAHUSAMU 1AaET | yYMEHUSAMHU, TpeOyeMbIMU | HAOIIOACHUU BIaJleeT

YPOBEHB) ONPENEIICHUS LEJIeH U JJIs1 BBIITOJIHCHUS TEPMHUHOJIOTUEH,
3a/1a4 COBPEMEHHBIX MIPOCTBIX 33]a4 YMEET MIPUHATON B
CPEICTB KOMIIBIOTEPHOTO | paboTarsk C MEXKITPOrPaMMHOM
npoektupoBanusi POC; COBpPEMEHHBIMHU 00MEHEe MPOEKTHON

MIPOrpaMMHBIMU uHpOpMaIUeH;
KOMILIEKCaMU

CXEMOTEXHUYECKOTO

MOJIEJIMPOBAHUS;

Tabnuma 5 — Dramnsl

2.2 Komnerenuus ITK-7

[IK-7: cnocoOHOCTBIO pa3pabaThiBaTh NMPOCKTHYI0 M TEXHHUYECKYIO JOKYMEHTAIUIO, OPOPMIISATH
3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE pabOTBHI.

s popmupoBaHMsl KOMIETEHIIMHA HEOOXOAUMO OCYIIECTBUTH PSAJl ATAOB. JTalbl POPMUPOBAHUS
KOMIIETEHIIMM, TNPUMEHSEMBIE [UIsI 3TOTO BHIbI 3aHATUH M MCIOJIb3YyEMBIE CPENCTBA OLICHUBAHUSA
IpeJICTaBIeHbl B Ta0IMIIE 5.
OPMUPOBaHUsI KOMIIETEHIIMH U UCIIOJIb3YEMBIE CPEICTBA OLICHUBAHUS

KOMIIOHCHTOB

COOTBCTCTBUA

Cocrasn 3HaTh VYMmeTn Bnanets
Conepxanue CTaHAAPTHl, TEXHUUECKUX | pa3padaThiBaTh CoBpeMEHHBIMU
JTaIoB yCIIOBUS U TpeOOBaHUN KOHCTPYKTOPCKO- IIPOrPaMMHBIMHU
ECKJI ocHOBHBIE TEXHOJIOTUYECKYIO CpeACTBaMH IOArOTOBKHU
XapaKTEPUCTUKU U nokymeHnTanuio Ha POC | KOHCTpyKTOpCKO-
IapaMeTphl JIEKTPOHHBIX | OCYLIECTBIATh KOHTPOJIb | TEXHOJIOTUYECKOMN

AOKYMCHTAIIUU ITPOCKTOB
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COBPCMCHHBLIC
TCXHOJOT'MYCCKHE
MMPpONUECCChI, JICIKAIIUX B
OCHOBC IMPOMU3BOACTBA
POC

pa3pabarbIBaeMBbIX
IIPOEKTOB M TEXHUYECKOU
JOKyMEHTaluU
TEXHUYECKHUM YCIIOBHIM U
JAPYrUM HOPMaTUBHBIM
JIOKyMEHTaM

POC nHaBbikamu paboTHI ¢
KOMIIBIOTEPHOM TEXHUKOU
Y IPOTrpaMMHBIM
oOecreyeHneM AJist
pa3paboTku
KOHCTPYKTOPCKOH
JOKYMEHTAIIMN HaBbIKAMU
BBIOOpA DIIEKTPOHHBIX
KOMIIOHEHTOB U
MaTepua’os,
COOTBETCTBYIOLINX
TEXHUYECKOMY 33/I1aHHIO,
cragaapram wim TY

Bunas! 3ansaTmit

e JlaGopaTtopHbie

e JlaGopaTtopHbie

e JlaGopaTtopHbie

nabopaTopHoO#t paboTe;
e Ormpoc Ha 3aHATUSIX;
e BricTymuieHue
(mokiianm) Ha 3aHATHH,
o TecT;

e OTuéT No KypcoBoii
pabore;

o JlubdepeHumpoBaHHBI
# 3a4éT,

e DK3aMeH;

e Kypcogas pabota
(mpoexr);

nabopaTopHOil padoTe;
e Ormpoc Ha 3aHATHSIX;
e BricTyruienue
(mokiam) Ha 3aHATHH;
o TecT;

e OTtuér 10 KypcoBoOil
pabore;

e JlubdepernmpoBaHHbI
1 3a4érT,

e DK3aMCH;

e Kypcosas pabora
(mpoexkr);

paboTHI; paboTHI; padoTHI;
o Jlekmuu; o Jlexuuu; e CamocTosiTeNnbHas
o CamocrosaTenpHas e CamocTosgTeNbHas pabora;
pabora; pabora; e Kontpomnn
e Konrtpoms e KonTponb CaMOCTOATENbHON
CaMOCTOSITENIbHOM CaMOCTOSITEIbHON paboTsl (KypcoBoit
paboThI (KypCOBOM paboThI (KypcoBOi MPOEKT / KypcoBast
MIPOEKT / KypcoBast MIPOEKT / KypcoBast pabora);
pabora); pabora);
Hcnonb3yembie e KoutponbHas pabora; | e KonrpoibHas pabdora; | e OTuér no
CpeliCcTBa e KoHcnekr o KonHcnekr nabopaTopHOil padoTe;
OLCHUBAHUA CaMOIOATIOTOBKH, CaMOIIOJATIOTOBKH, e BricTymuienue
e Otuér no e OT1ué€T Mo (mokan) Ha 3aHATHH;

e OT4€T MO KypcoBOU
pabore;

o JluddepeHunpoBaHHBI
1 3a4érT,

e DK3aMeH;

e Kypcosas pabora
(mpoexkT);

@opMynupOBKa IOKa3arejaeyd M KPUTEPUEB OLICHUBAHMUS JAHHOW KOMIICTCHIUW IPUBEACHA B

Tabnure 6.
Tabnuua 6 — [lokasarenu ¥ KpUTEPUM OLICHUBAHMS KOMIIETEHIIMU HA dTanax

CoctaB 3HaTh YMeTh Bnanets
OTan4yHO e cBOOOIHO BiIagEET

(BBICOKHI YPOBEHb)

® [IPE/CTABISCT
CTHIOCOOBI U Pe3yNIbTaThI
pELICHHS CIIOKHBIX 3a]1a4
CXEMOTEXHUUYECKOTO
HPOCKTHPOBAHWS ;

® ClIeNuT 3a
TCHACHUUAMU pa3BUTUA
Y 3HACT COBPEMEHHYIO

® yMeeT IPEACTaBIATH
TEXHUYECKHE PELICHUS C
UCTIONIb30BAaHUEM CPEJICTB
KOMIBIOTEPHOH rpaduK;
® CaMOCTOSITENIHO
BBITIOJTHSCT
MaTeMaTH4ecKoe
MOJICITMPOBaHNE

MEeToJaMHU OIITUMU3alluN
MPOEKTHBIX PEIICHUH;

e BIajCeT
TEXHOJIOI'UAMU
«0e30yMakHOTOY
MPOCKTUPOBAHUS;
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3IIEMEHTHYIO 0a3y; CJIOXKHBIX HU(POBBIX
YCTPOMCTB C LIENBIO
ONTUMHU3ALMH UX
apaMeTpoB;
Xopomo (0a30BbI | e HMeET MPEACTABICHHE | ® YMEET HAXOAUTh ® BIIaJIEET OCHOBAaMU
YPOBCHB) 0 croco0ax u TEXHUYECKHUE PEUIEHUS C | MEXIPOrpPaMMHOIO
pe3ynbrarax peleHus HCIIOJIb30BaHUEM CPEACTB| OOMEHA IMPOEKTHOU
CJIOXHBIX 33/1a4 KOMITbIOTepHOM Tpaduky; | uHbopMalueit B
CXEMOTCXHUYCCKOTO ® yMEET KOPPEKTHO PAa3JIMYHBIX (bOpMaTaX 144
MIPOEKTUPOBAHHSI; BBITIOJIHATD MIPOTOKONIAX;
® 3HAKOM C MaTeMaTu4ecKoe e BIaJIeeT HEKOTOPHIMU
TEHJCHIWSAMM Pa3BUTUS | MOJAEIUPOBAHUE METOAAMH ONTHUMM3ALUN
Y UMEET MPEICTAaBICHUE | CIOXKHBIX HU(PPOBBIX MPOEKTHBIX PELICHUM;
0 COBPEMEHHOMN YCTPOICTB € LIENbIO e BiaseeT
AJIEMEHTHOM 0a3e; ONTUMHU3AINH UX AMIIMPUYECKUMHU
[IapaMeTpoB; npuéMamu
«0e30yMaxKHOTO»
IPOEKTUPOBAHNUS;
VIOBIETBOPUTETILH | ® BOCHPOM3BOIMUT ® yMEET I0JIb30BaThCs ® BJAJCET IPOCTEUIINMHU
0 (TTOpOroBEIi peuIeHue CI0XKHBIX 3aJ1a4 | CpPeICTBAMHU HaBbIKAMH ONTUMHU3ALUU
YPOBEHb) CXEMOTEXHHUYECKOTO KOMIBIOTEPHOU rpauKH; | MPOEKTHBIX PEIICHU;
IIPOEKTUPOBAHUS; e yMeeT BBINOJIHATh ® BJIaJI€E€T HABBIKOM
® pacro3HaeT MaTeMaTU4YEeCKOe MTOJITOTOBKH
TEHICHINH Pa3BUTUS U MOJIEIMPOBAHKE KOHCTPYKTOPCKHX
pazbupaercs B M (POBBIX YCTPOUCTB; JIOKYMEHTOB B
COBPEMEHHOMN IEKTPOHHOM BUJIE;
9JIEMEHTHOM Oa3e;

3 TunoBble KOHTPOJIbHbIE 3aIAHUSA
Jlns peanu3anuy BBIICTICPEYHUCIICHHBIX 33/a4 OOYYEHHUSI MCIIOIb3YIOTCSl TUIIOBBIE KOHTPOJIbHBIC
3alaHUA WA WHBIC MaTcpHrabl, HeO6XO}II/IMBIe JJIsT OICHKU 3HaHHI>i, yMeHHfI, HABBIKOB U (I/IJ'II/I) OIIbITa
JCSITETbHOCTH, XapaKTePU3YIOIIMX dSTanbl (OPMHUPOBAHUS KOMIIETCHIIMA B TIPOIECCE OCBOCHUS
00pa3oBaTeIbHOM MPOrPAMMBI, B CISIYIOIIEM COCTABE.

3.1 Bonnpocsl Ha caMONOATOTOBKY
— HWudopmanmonnsie TtexHonorun (MT) B mnpodeccroHanbHOW AESATEIBHOCTH HHXKEHEpa-
npoektuposirka POC

3.2 TecToBbBIC 321aHUS

— 1) K kaxoil mpoGiieMe OTHOCHUTCSI OINpPENEICHHUE OCHOBHBIX XapaKTEPUCTHK CUCTEMBI IPH
HEKOTOPOH BBIOpaHHOU ((prKCHpOBaHHOMN) CTpYKType? a) mpobiema cuHTe3a b) mpobiiema ananuza 2) K
KakoW mpoOsemMe OTHOCUTCS BHIOOP uuMcia ypOBHEH W MoJcHUCTeM (HMepapXus CUCTeMbl)? a) mpodiiema
cuHTe3a b) mpobnema anamuza 3) K kakoMy Buay MOJCHCTEM OTHOCSITCS MOJCHCTEMBI TPACCHUPOBKH
COC/IMHCHUH B MEUYATHBIX IUIaTax? a) 00CIy)KUBAOIIHUE MOJACUCTEMBI b) MPOSKTHPYIOIINE MOACUCTEMBI 4)
K kakoMy BuAy MHOJCHCTEM OTHOCATCS IMOJCHCTEMBI pa3pabOTKH U CONPOBOXKIACHUS IMPOrPaMMHOIO
obecrnieuenuss CASE (Computer Aided Software Engineering)? a) oOcimyxuBaroniue HOACUCTEMBI b)
npoekTHpyrole noacuctemsl 5) K kakoMmy BUAY MOACUCTEM OTHOCATCS IOJICUCTEMBI M3TOTOBIEHUS
KOHCTPYKTOPCKOM JIOKYMEHTALlMU M CXEMOTEXHUYECKOro aHaju3a? a) oOCIyXHUBAIOLIHe MOACUCTEMBI b)
npoekTupyrome noacucremsl 6) Kakyro MamuHHYI0 rpaduky ClieAyeT HCIONb30BaTh JJS pEIICHUs
3a/1a4 MPOEKTUPOBAHMSI KOHCTPYKIIMK? a) MHTEPaKTUBHYIO MAIlIMHHYIO IpaduKy b) makeTHyro o0paboTKy
rpadudeckoil nHpopmanuu 7) Kakas rpadguueckas cucrema JO0JKHA UCIOIB30BaThCs JUIsl O(OPMIICHUS
TEXHUYECKOM TOKYMEHTaluu? a) CleluaJIu3upOBaHHbIe Ipapuueckue cucTeMbl b) cuctemsbl OOIIero
HaszHaueHusa 8) Kakas rpadudeckas cuctema JIOHKHA HCIIONB30BAThCS U1 OQOpMIIEHUS TpaduyecKux
3aBucuMocterd POC? a) crienmann3upoBaHHble TpadUIecKHe CUCTEMBI b) CUCTEMBI OOIIETO HA3HAYCHUS
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9) Kakue noaxoasl HEOOXOIUMBI JUIsl pEIIEHUs 3aa4 TPACCUPOBKU COECAMHEHUHN MEXIy dJieMeHTaMu? a)
BHE/IPEHHE CYIIECTBYIOIIEr0 MPOrpaMMHOro o0ecreyeHus: b) mocTpoeHrne MaTreMaTndeckux Mozesnei c)
pa3paboTKa COOTBETCTBYIOIIMX Mporpamm d) pazpaborka anroputmoB 10) Kakue moaxoasl HEOOXOAUMBI
JUISL pELICHMS 33/1a4 pa3MELIEHUS JIEMEHTOB IEKTPUYECKON CXEMBI II0CIIE TOTO, KaK 3a/1a4a KOMIIOHOBKHU
yKe perieHa? a) BHEJ[pEHUE CYIIECTBYIOIIETO MPOTrPaMMHOTO o0ecriedeHus b) pa3paboTka aaropuTMOB C)
MOCTPOEHUE MaTeMarndeckux mojeneil d) pazpaboTka cooTBeTCTBYOUIMX nporpamm 11) B pesynsrare
MIPOBEJICHUSI HAy4YHO-UCCIIEOBATENIbCKUX pPA0OT Cco3/laHa JOKyMEHTalus JMJig pELIeHUs 3aJa4yu
TpaccupoBKkU. K kakoil cucteme OTHOCHUTCA IoidydeHHas fokyMeHTauusa? a) SCM-cucrema (yrnpasieHUe
1ernodykamMu 1moctaBok) b) PDM-cuctema (ympaBinenue mnpoekTHbIMU naHHbIMH) c¢) CAD-cuctema
(xoHCTpYKTOpCcKOE npoekTrpoBanue) d) CAM-cucrema (TeXHOIOTHYecKas MOArOTOBKa MPOU3BOJICTBA) €)
CAE-cucrema (¢dyHKIImoHanpHoe npoektupoBanue) 12) MimeeM HaOOp KOHCTPYKTOPCKOM JTIOKYMEHTAITUU
Ha mnpubop. Kakoe wu3 ompeneneHuii mnoHstus "uHpopmarnma" HaubOojee TOYHO COOTBETCTBYET
UMEIOIIeCs MoKyMeHTanuu? a) "uHdopmaius - CBEICHH, MepeaaBacMble OIHUMH JIOABMH JIPYyTUM
JOMSIM YCTHBIM, ITMCbMEHHBIM MJIM KaKUM-HUOYIb npyrum crnocodom" (BC3) b) "unpopmanus ects Bce
CBEJICHUS, SBIIIONINECS OOBEKTOM XpaHEHHs, Iepenayn U mpeodpa3oBanus’ c¢) "nHPpopManus sBISICTCS
OIHOM M3 (PyHIaMEHTAIBHBIX CYIIHOCTEH OKpy»Karomiero Hac Mupa" 4, "uHpopmanus sBiIseTcs OTHUM U3
OCHOBHBIX YHUBEPCAJIbHBIX CBOMCTB Marepun" d) "uHdopmarus ectb oTpakeHHe peanbHoro mupa’ 13)
Kakue nepugepuiinpie ycTpoicTBa HEOOXOAUMBI JIJIsI TPOSKTUPOBAHMS OJHOCIOWHBIX MEYaTHBIX TIaT? a)
rpadudeckuii mpomeccop b) rpaduueckas PC c¢) rpaduueckue amantepsl 14) Kakue mepudepuitabie
YCTPOHCTBA HEOOXOMUMBI IS TIPOCKTUPOBAHMS KaPKACHBIX TPEXMEPHBIX M300pakeHni? a) rpaduueckas
PC b) rpadpuueckue aganteps ¢) rpadudeckuii mporeccop 15) Kakoit Bua n3o0pakeHH HEOOXOMUM ISt
oopmiiennst uyeprexel? a) BBICOKOKAYECTBEHHBIE YEpHO-Oeible H300paxkeHus: b) [BETHBIE WU
JIBYMEpPHbIE U300pakeHUs C) MPOEKIU TPEXMEPHBIX M300paKeHH ¢ 3aKpaliuBaHueM NoBepxHocTei d)
NPOEKIUN PEATUCTHYHBIX TPEXMEPHBIX HM300paXEeHUH € YYETOM OTpa)KaTeNbHBIX XapaKTePUCTHK
MOBepXHOCTE OOBEKTOB U (OPMHUPOBAHHEM CBETOTEHEH €) KapKacHble TPEXMEPHBIE TMPOEKIHH
KOHCTPYKTOPCKHMX YepTeKel ACKHU30B C yrnajeHueM u 0e3 yhganeHus HEeBUIMMBIX JUHUNA 16) Pemenue
Kakoil 3amaun mpoekTupoBaHus POC moTpelyeTcss A MOBBIMICHUS MPOIEHTAa BBIXOAA TOMHBIX (T.€.
yMeHblIeHue Opaka) npudopos? a) co3nanue HOBBIX POC b) cymecTBeHHas MOJCpHHU3ALUS C) YaCTHYHAS
MozepHuzanus cymectBytomeir POC 17) Pemenne kakoit 3agaun nmpoektupoBanusi POC nmorpelyetcs
MOCJIC BHECEHUS CYIIESCTBCHHBIX M3MCHCHHMI B KOHCTPYKIMIO mpubopa? a) co3manue HOBBIX POC b)
CYIIECTBEHHas] MOJEPHM3AIMs C) YacTU4Hass MoaepHusanus cymectBywomeir POC d) Pemenue kakoii
3ajaun nipoektupoBanusi POC morpedyeTcst mociie BHECEHUs] M3MEHEHHUI B TEXHOJIOTHIO? €) YacTU4YHas
monepuuzanus cymectyromeir POC f) cosnanne HoBbix POC g) cymecTBeHHass MmonepHu3zamus 18) Uto
MpeCcTaBIsieT co0ol cuctema aBTroMarm3upoBaHHOro mpoekrupoBanms (CAIIP)? 1. cpenctso
aBTOMAaTH3allMM MPOEKTUPOBAHUS 2. CUCTEMA JESITEIbHOCTH JIIOACH MO0 MPOEKTHPOBAHUIO OOBEKTOB 19)
BubpoycToiuuBoCTh - 3T0: a) 1. CHOCOOHOCTh KOHCTPYKLIMU HOPMAJIbHO (PYHKIIMOHHPOBATH B YCIOBUSX
BO3/1€UCTBHsI BUOpaluu b) 2. cnocoOHOCTh KOHCTPYKLIUH MPOTUBOACHCTBOBATH U YCTPAHITh BUOPAIHIO C)
3. cnocoOHOCTh YCTOMYMBO (YHKIMOHMPOBATH B YCJIOBHUAX IEpeMEHHBbIX Kkonebanuii  20)
BubponpouHocTs - 3710: a) 1. cHOCOOHOCTh KOHCTPYKLIMHU BBIIEPKUBaTh BHOpauuio b) 2. cnocoOHOCTb
KOHCTPYKIIMM HOPMaJIbHO (DYHKIIMOHUPOBATh IIOCJIE€ YyCTpaHEHHs BuOpauuu c) 3. CHOCOOHOCTH
KOHCTPYKIIMU MTPOTUBOCTOSTH pa3pyllaoieMy Bo3eicTBr0 BuOpanuu 21) ['aapBaHOXUMHUECKUN METO.
NpUMEHsIeTcs AJs: a) 1, moiaydeHHs NMEpEeXOIHbIX OTBEPCTUH B MMEYATHBIX IulaTtax b) 2, momydyeHus
METaJUIM3UPOBAHHBIX OTBEPCTUH B IEYATHBIX IUIaTax c) 3, MOJYy4YEHUs] OTBEPCTHM C 3€HKOBKON 22)
JIByCTOpOHHUE Te4aTHbIC IJIaThl PEKOMEHIYeTCS MCIONB30BaTh JUIs: a) 1. cBepXOBICTPOJACHCTBYIOMIMX
cucteM b) 2. co3maHus YaCTUYHOTO SKPAHUPOBAHMS JIMHUM C) 3, GOPMHUPOBAHHUE JIMHUU CBSA3H BBICOKOTO
kayecTBa 23) KoHCTpyKIMH 1eyaTaroT IiaThl OMPEaEatoTes: a) 1, TEXHOIIOTHEH ee M3roToBlIeHus b) 2, ee
tonojorue c¢) 3, TpaccupoBkod 24) MexaHu3sm pabOThl MarHUTOCTAaTHYECKOrO J3KpaHa: a) 1.
3aKJII0YAETCs B IIYHTUPOBAHUU CHJIOBBIX JTIMHUI CTATUYECKOTO Mo b) 2. 3aKiI04aeTcsl B IIyHTUPOBAHUU
CUJIOBBIX JIMHMM MarHUTHOTO TMOJISI C) 3. 3aKJIIOYaeTcs B IIYHTUPOBAHMM IMAPAa3UTHBIX CBA3ed 25)
MHorocnoiHple TeJaTHbIE IIaThl PEKOMEHIYETCS WCIONb30BaTh IJs: a) 1, OBICTpOACHCTBYIOUIMX U
CBEPXOBICTPONEHUCTBYIONINX YCTPOUCTB b) 2, OBICTPOACHCTBYIOIIMX YCTPOWUCTB C) 3, JIOKAJTH3AIUSI
AIIEKTPOMArHUTHOTO Tojst 26) OlieHKa KOHCTPYKIIMM ammaparypsl - 3TO: a) 1. 3HaueHue mapamMmerpa
KOHCTPYKIIMH, KOTOPBI OTBEYAET TPEOOBAHUSAM TEXHHYECKOTO 3a7aHus b) 2. mensiii Habop mapaMeTpos,
IIPU KOTOPOM JOOBIBAIOTCSI ONTUMAJIbHBIE PEIIECHUS ¢) 3, MONy4YeHHEe 3aJaHHOTO 3HAUYEHUSI ONTUMU3AINH
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27) OcHoBHOE TpeOoBaHUE K dKpaHy: a) 1. MakcUMabHas TONIIKMHA b) 2. MaKkCUMalIbHAsi POBOJUMOCTD
c) 3. makcumanbHasg d¢pdexruBHocTh 28) OteuectBeHHbIM cTangaptom ['OCT P 53429-2009
MpEAyCMaTPUBACTCS  KJIACCOB TOYHOCTH (IIJIOTHOCTH PUCYHKA) TMIEUAaTHOW IJIAThI. a) YEThIpE b) MAThH
c) mectb d) cemb 29) OQHOCTOPOHHHWE I€YATHBIC IUIATHI PEKOMEHIYETCS WCIONb30BaTh JUIsl: a)
dbopMupoBaHHE  KAYeCTBEHHBIX  JUHUN  cBI3u b)  QopmupoBaHMEe  JUHUM  CBA3HM  C)
cBepxObIcTponeiicTBytonmx cucreM 30) IlaccuBHbIE KOMIOHEHTHI JJIsi MOBEPXHOCTHOTO MOHTa)a
W3TOTABIMBAIOTCS B JABYX MOAM(UKAIMAX: a) B BHJEC LUWIWHApPA W B BHUAC YWIA b) KOPIYCHBIE W
OecKOpIyCHBIE C) C aKCHAJbHBIMU M paJuaibHbIMH BbiBogaMu 31) IlpenenbHblii pasmep CTOPOHBI
nevyaTHou miathl gomkeH 0Tk He 6osee ('OCT P 53429-2009): a) 100 mm b) 350 mm ¢) 6omnee 350 mm
32) Pa3paboTka KpuTeprueB KOHCTPYKIIMH (GOPMUPYETCS U3: a) MapaMeTpoB, IO KOTOPBIM BEAETCS OLCHKA
KOHCTPYKIIMM b) 3a7ay ONTHUMH3ALMU C) pEeHIeHHs] 3ajJad JOCTHXKEHUS MHHMMM3AIUN 3HAYCHHS
napameTpoB 33) TepMuH «BepupUKaIMss» O3HAYACT: a) MOCTPOCHHE IMOJHOW MOJETH KOHCTPYKIHUH b)
KOHCTPYKTOpPCKasi peaju3aius CXeMbl C) ycTaHOBJIEHHE pabotocmocobHocTH 34) Tomomormueckoe
IIPOEKTHPOBAHNUE PACCMATPUBAETCS KaK KOMIUIEKC BOIPOCOB: a) CUHTE3 KOHCTPYKIMH - MHTEPAaKTHBHas
ONTHMH3AIMS - JOKYMEHTalusi b) KOPpPEKTUPOBKAa pelieHWd - BepupUKaAUsg - CepTHPUKAIMS C)
IIPOEKTUPOBAHUE - M3TOTOBJIEHHE - KOHTpPoJb 35) Tomonormueckoe MPOEKTHPOBAHUE BKIIKOUAET TPH
(dhopMaTM30BaHHBIX B3aMMOCBSI3aHHBIX 3a7aud: a) pa3OMeHHE - pa3MelIeHHe - TPacCHUpoBKa b) cxema -
KOMITIOHOBKA - TPACCUPOBKA C) T€OpHUs - KpuTepuu - 3aaa4u 36) Ha kakom stane npoexktupoBanus POC
HE0OXOMMO pelIeHHe 3aJjaui ONTUMH3AIH IPOBOJHBIX U MEYaTHBIX COSAUHEHHI? a) GyHKIIMOHATBHOE
IIPOEKTUPOBaHWE b) CHCTEMOTEXHMYECKOE MPOEKTHPOBAHHWE C) TEXHOJOTMYECKas MOJArOTOBKa
npou3BoacTBa d) KOHCTpPYKTOpckoe mpoektupoBanue 37) Ha kakom srtame mpoektupoBanus POC
OCYIIECTBIISIETCSI BBIOOP DJIEMEHTHOW 0a3bl M JJIEKTPUUECKON CXEMBbI MPOCKTUPYEMOTo H3jAenus? a)
TEXHOJIOTMYECKass  TMOArOTOBKAa MPOU3BOACTBA b)  CHCTEMOTEXHHMYECKOE IPOCKTHPOBAHHE  C)
¢byHKIIMOHATBHOE TpoeKTHpoBaHUe d) KOHCTpyKTOpcKoe mpoekthupoBanue 38) Ha kakoit cramum
OCYIIECTBIISIETCA Pa3pabOTKa MareMaTHueCKOM MOIEIH Ui YIpaBlIEeHUS TEXHOJOTUYECKHUM MPOIECCOM
npu npoexktupoBaHun POC? a) TEXHONOrUs M3rOTOBIECHUS M MCIBITAHUS CIIPOEKTHUPOBAHHOTO OOBEKTa
(ombITHOTO 00pa3lia WM MapTUH), BHECEHUs KOppeKIuH (mpu HeoOxomumocTh) b) pabounii mpoOeKT C)
HayYHO-UCCIIEIOBATENbCKask padoTa d) TEXHUYECKHUI MPOEKT €) TEXHUYECKOE 3a/IaHue Ha IPOCKTUPYEMBIi
o0bexT 39) Ha kakoil craguu BBIIAETCS OKOHYATENbHAsT KOHCTPYKTOPCKas JOKYMEHTAlMS MpU
npoexktupoBanun POC? a) texHuueckuil mpoekT b) pabouuii MpOEKT €) TEXHOJIOTHUS H3TOTOBIECHUS U
UCIIBITAHUS CTIPOCKTHPOBAHHOTO O0BEKTa (OMBITHOTO 0Opa3lia WM MapTUH), BHECEHHS] KOPPeKIHUH (IIpH
HeoOxonmumocTH) d) TEXHUYECKOE 3a/laHie Ha TPOCKTUPYEMBIH OOBEKT €) HayYHO-HCCIIEeIOBATEeIILCKAs
pabora 40) Ha xakoil cragum oOCyIIECTBISETCS IOMUCK AaHAJOroB Hpu MpoekTtupoBaHuu POC? a)
TEXHHYECKOE 3aJ]aHUe Ha IMPOCKTHPYEMBI OOBEKT b) padoumii MPOEKT C) TEXHWYCCKUU MPOEKT d)
TEXHOJIOTHsI U3TOTOBJICHUS U UCIIBITAHUSI CIIPOEKTUPOBAHHOTO 00BEKTa (OMBITHOTO 00pa3la Win NapTHH),
BHECEHMsI KOPPEKLUH (IIpH HEOOXONUMOCTH) €) HaydyHO-uccienoBarenbckas padora 41) Ha kakom srame
npoektupoBanusi POC ompenenstorcss NpUHIUILI ee padoThl? a) (YHKIIMOHAIBHOE MPOEKTHPOBaHHE b)
CUCTEMOTEXHHYECKOE IPOEKTUPOBAHME C) TEXHOJOrMYecKass IOJAroToBKa mpou3BoacTtBa  d)
KOHCTPYKTOpcKoe TpoektupoBanue 42) Ha kakoil cragum mnpoektupoBanuss POC HeoOxomumo
MIPOBEICHUE HAYYHO-HUCCIIEA0BATEILCKUX Ppab0T? a) ACKU3HOE MPOSKTHpOBaHWE b) MpeaBapHUTEsIbHOE
NPOEKTHUPOBAaHUE C) TeXHHUYeckoe MpoekTupoBanue 43) Ha xkakoil cragum mnpoexrtupoBanus POC
co37aETCs HKCIIEPUMEHTANIBHBIN 00pa3el] MPOEeKTUPYEeMOT0 U3/ICNUs? a) TEXHUIECKOE MTPOCKTUPOBaHUE b)
ACKU3HOE MTPOEKTUPOBAHUE C) MPEABAPUTEIbHOE MpoeKkTUpoBaHue 44) Ha kakoii cTagquu MpoeKTUPOBaHUS
POC B03MOXXHO MakCHMallbHOE HCIOJIb30BaHUE KOMITbIOTEpa? a) MpeaBapUTelIbHOE MPOEKTUpOBaHuE b)
ACKHU3HOE MPOCKTUPOBAHUWE C) TEXHUYECKOoe mpoekTtupoBanue 45) Paszpaborana mOKyMeHTAIus Jist
MPOEKTUPOBAHUS TEXHOJNOTMYecKoro Mapuipyra. K kako cUCTeME€ OTHOCHUTCS — IOJIydeHHas
nokymeHTtanus? a) PDM-cuctema (ympaBieHue MPOSKTHBIMU JaHHBIMH) b) SCM-cuctema (ympaBieHHe
nernoukamu moctaBok) c) CAE-cuctema (pynkumonanbHoe mpoektupoBanue) d) CAD-cucrema
(xoHCTpyKTOpCcKOE TpoekTtupoBanue) €) CAM-cuctema (TEXHOJIOTMYECKash MOATOTOBKA ITPOU3BOACTBA)
46) Pemiaercs 3amauya KOMIIOHOBKH 3JIEKTpUYECKOW cxeMbl. [IpM 3TOM KOMIIOHOBKAa OCYILECTBIISETCS
"cHU3y-BBepX'", T. €. TMPOU3BOMUTCA OOBCIUHEHHE ODIEMEHTOB KaXKIOTO CICAYIOMIETO YPOBHS W3
AIIEMEHTOB Oosiee HU3KOTO ypoBHs. Kakoif MeTon HeoOXonuM sl TAaKOro mepexoaa? a) arperupoBaHue b)
aOcTpakius c¢) aekoMno3uiust 47) DneKTpoMarHUTHass COBMECTUMOCTh - 9TO: a) CIHOCOOHOCTh
anmapaTypbl HE CO3/1aBaTh HE JOIMYCTUMBIX MOMEX IPYTMM YCTpoicTBaM b) cOCOOHOCTH ammapaTypbl
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YBEJIMYUBATh YYBCTBUTEIBHOCTh IPHU BO3JAEHCTBUM pA3IUYHbIX IOJEH CIOCOOHOCTH ammnaparypsl
(YHKIIMOHUPOBATh COITIACHO TpeOoBaHMAM TY OIHOBPEMEHHO C IPYrMMH YCTPOWCTBaMHU B peajbHOMN
3JIEKTPOMArHUTHOM 0OCTaHOBKE.

3.3 Tembl OIPOCOB HA 3AHATHAX
— HWudopmanmonnsie texnonorun (MT) B mnpodeccrnoHanbHONH AEATENBHOCTH WHXKEHEpa-
npoektuposirka POC

3.4 Tembl 10KJIA10B

— HWudpopmanmonnsie TtexHonorun (MT) B mnpodeccrnoHambHON AEATENBHOCTH WHXKEHEpa-
npoektuposirka POC.

— Opranuzanus npoektupoBanusi POC ¢ momomsro UT

— CucremHblii moaxos Kk npoekrtupoBaHuto POC ¢ wucnonb3oBaHHEeM HHPOPMALMOHHBIX
TEXHOJIOTUH

— Hudopmanmonnsie CALS—TexHonoruu noxnepxku POC Ha Bcex aTanax >KU3HEHHOTO ITHKJIA

— Craauu pa3pabOTKH KOHCTPYKTOPCKON JOKYMEHTAIUU MPU IPOCKTUPOBAHUHU € TToMOIbio UT

— KomMnekcHble nHTEIEKTyalbHble (MHTErpupoBanHbie) CAITP

— IlepcniekTuBbI pa3BUTHS ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS

— CpaBHUTENBHBIII 0030p OCHOBHBIX XapaKTEPUCTHK PA3JIUYHBIX THIIOB COBPEMEHHBIX
TEXHUYECKUX CPEICTB

— CAIIP TemnoBbIX U 3IEKTPOMArHUTHBIX pacu€TOB

— Bo3moxkHocTu 1 ocobeHHoCTH uHTEepdeiicoB paznuunbix CAIIP

— Oco0eHHOCTH POCKTHUPOBAHUS MTEYATHBIX Y3JI0B ¢ TToMoIsio UT

— MHWndopmanmonnsie TtexHonoruu (MT) B mnpodeccuoHanbHON NeATEIBHOCTH HHXKEHEpa-
npoexruposiuka POC.

— Opranuzanus npoektupoBanus POC ¢ nomomiso UT

— CucrteMHbIii moaxon K mnpoekrupoBaHuto POC ¢ wucnonp3oBaHHeM HMH(POPMAITMOHHBIX
TEXHOJIOTUIA

— MHudopmarmmonnsie CALS—texnonoruu nonaepxxku POC Ha Bcex 3Tamax >KM3HEHHOTO IHKIIA

— Craguu pa3paboTKH KOHCTPYKTOPCKOW JOKYMEHTAIIMH MIPH MPOSKTUPOBAHUH ¢ ToMOIbI0 T

— KomrekcHble nHTeNeKTyanbHble (MHTerpupoBannbie) CAITP

— IlepcniekTuBbI pa3BUTHS ABTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS

— CpaBHUTENbHBI 0030p OCHOBHBIX XapaKTEPUCTUK PA3JIUYHBIX THUIIOB COBPEMEHHBIX
TEXHUYECKHUX CPEICTB

— CAIIP TennoBbIX U 31€KTPOMAarHUTHBIX pacyéToB

— Bo3moxkHoctu 1 ocodeHHOCTH nHTEepdeiicoB pasnuanbix CAIIP

— OcobeHHOCTH MPOEKTUPOBAHUSI IIEYATHBIX y3JI0B ¢ omolsio UT

3.5 TeMbl KOHTPOJILHBIX PadOT

Kontponbnas padora Nel.

Beimonnenne ueprexeit komnoneHToB POC Paszpabotka snementHod 6a3bl 1. B cpeme Altium
Designer paszpaborare YI'O u TOmosorndeckoe mocajaodHoe MecTo Jisi KoHjeHcatopa K73-17
2.2Mkd 63B (5%) 0XK0.461.104 TY. Bxmtounth pa3paboTKy B cocTaB OMOIMOTEKH «YueOHas
oubnuoteka». 2. B cpeme Altium Designer paspaborare 4 cexkumu YI'O m TOmoioruveckoe
nocagoyoe Mecto Juist Mukpocxembl KS5111TY2 6K0.348.149 TY. Brirounts pa3paboTKy B
coctaB OuOnmoTeku «YueOHas 6ubnumoreka». 3. B cpene Altium Designer paspaborats YI'O u
TOIIOJIOTUYECKOE [10CaJI04HOE MECTO JUISL UHAYKTUBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Brmounts pa3paboTky B cocTaB OuOnmuoTekn «YdeOHas
oubmuoreka». 4. B cpene Altium Designer pazpaborats YI'O 1 TOIOJIOrHYECKOE MOCAJA0YHOE
mecto Juist pesucropa C2-33 0.125B1 1% QC400101.SU0005-89. BxitounTs pa3paboTKy B COCTaB
oubnuorexkn «YuebHast Oubmmoreka». 5. B cpeme Altium Designer paspaborare YI'O u
TOIIOJIOTUYECKOE IOCaJ0YHOE MECTO I auona MBRS120T3
(www.onsemi.com/pub/Collatera/MBRS120T3-D.pdf). Bxitouuth pa3paboTKy B  cOCTaB
oubnmuotexku «YueOHass Oubmuoreka». 6. B cpeme Altium Designer paspaborate YI'O u
TOIOJIOTUYECKOE [I0CAaI04HOE MECTO JUIS KJIEMMHMKa X977T10
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(www.chipindustry.ru/library/DOC000054719.pdf). Bxirounts pa3paboTKy B cOCTaB OMOIHOTEKH
«YueOHas Oubnuoreka». 7. B cpeme Altium Designer paspaborars YI'O u Tomojormueckoe
10Ca0YHOE MECTO Ui MThIpeBoro pazpéma PLS-02 (www.platan.ru/pdf/ec278.pdf). Briarouunts
pa3paboTKy B coctaB Oubnuoreku «YueOnas Oubnmoreka». 8. B cpeme Altium Designer
pazpabotare YI'O W TOMOJOTHYECKOE IOCATOYHOE MeCTO I pazbéma mnuranus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Bkmtounts pa3paborky B coctaB Oubamorexku «YdeOHas
oubnuoteka». 9. B cpene Altium Designer paspa6orare YI'O u Tomosorudeckoe mocagodHoe
MECTO IS YUII-pe3nUcTOpa RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/

import/import 1584.html?Page=1). Bxmounts pa3zpaboTky B cocTaB OubOnmuoreku «YdeOHas
ouomuotekay». 10. B cpene SolidWorks paspaborars Tpéxmepryro Monenb koHaeHcaropa K73-17
22mMk® 63B (5%) 0X0.461.104 TY. Pazpaborky mnoaxmounts kak PCB3D wmomens k
cootBercTBytomeMy YI'O. 11. B cpene SolidWorks pa3paborare TpEXMEpHYIO MOMACIHb
mukpocxembl K133JIA6 6K0.348.086-01 TVY. Pazpaborky noaximtounts kak PCB3D moznens k
cootBercTBytomeMy YI'O. 12. B cpene SolidWorks paspaborarh TpEXMeEpHYHO MOACIHb
uaayktuBHoctTn EC24-150K  (www.platan.ru/pdf/ec148.pdf). Pa3zpaboTky mNOAKIIOUHTH Kak
PCB3D monens k coorBercTBytomemy YI'O. 13. B cpene SolidWorks pa3paborats TpéxMepHyrO
mozaens auona MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Pazpabotky
nonkirounte kak PCB3D wMomens k coorBerctBytomeMy YI'O. 14. B cpeme SolidWorks
pa3paborarh TpEXMEpHYIO Mojelb pazbéma muranus PWL-02M (www.platan.ru/pdf/ec275.pdf).
Pazpaborky mnoakmountsh kak PCB3D wmomens k cootBercTByromemy YI'O. 15. B cpene
SolidWorks  pa3paGorate TpéxmepHyro Moaens uun-pesucropa RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/import/import_1584.html?Page
=1). Pa3paborky noaximrountsh kak PCB3D Monens k coorBercTByromemy Y1 O.

KonTpoabnas padora Ne2.

Obecneuenue kadecTBa, HaA&KHOCTH U ontumuzanus POC 1. «lopsuas CBSI3b» MEXIY
OTIENBbHBIMH YaCTSAMH MPOEKTa. 3arpy3uTh MPOCKT, BXOAANIMHA B KOMIUIEKT mpumepoB Altium
Designer: X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nanoboard
Add-On\. OTKpBITh JBa TOKYMEHTa, BXOIAIINE B MPOEKT: - phy.schdoc — anekrpuyeckas cxema; -
phy.pcbdoc — meuarnas mnara. a) Haiit B anekrpuueckoir cxeme konaencarop C5 (Edit/Find
Text). Ucnionb3ys noodepéaHo Tpu KOMaH/bl MepeKpECTHBIX ccbuloK (koMaHbl Tools/Select PCB
Components; Tools/Cross Select Mode; Tools/Cross Probe), oOHapyXuTh TpeMs pa3HBIMH
croco0aMu MeCTOTONIOKeHHE KoHIeHcaTopa C5 Ha nedatHo# miare. 0) Haliti Ha medaTHO# mare
xoHgeHcatop C4 (manens PCB). HMcnonw3ys moodepEnHo ABe KOMaHAbl NEPEKPECTHBIX CCHUIOK
(xomanabl Tools/Cross Select Mode; Tools/Cross Probe), Bknagka ECO Generation. Beikimounts
omuio Push Component Designator Changes to Annotation File. O0parnas cHHXpOHH3AIHS.
Komanma Design/Update Schematic. Knomka Execute Changes. VYobemutbcs, 4TO Ha
EKTPUYECKON CXeMe MO3ULHMOHHOE o0Oo3HaueHue mukpocxembl Ul msmenmnocs Ha DDI. 2.
CuHXpOHU3aIU SJIEKTPUUECKON CXeMbl U Ie4aTHOH miatkl. CKONMUPOBaTh B CBOIO pabouyio Mamnky
npoekt X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nanoboard
Add-On\. KonupoBanue TpedyeTcsi, 4TOOBI CIIy4aifHO HE IOBPEAUTh UCXOAHBIC (aiiiibl. 3arpy3uTh
npoekt PHY.PrjPCB. OrtkpbiTh 1Ba JIOKyMeHTa, BXoasme B mpoekr: - physchdoc —
anekTpuyeckas cxema; - phy.pcbdoc — mevatHas rmiarta. a) mpsMas CUHXpoHu3amms. Ha
ANIEKTPUUYECKON CXeMe HaWTh W ymnanuTh KoHieHcartop C3. YCTaHOBUTH MOPSIOK CIIEOBaHUS
NO3UIIMOHHBIX 00o03HaueHuid DPU «cBepxy BHU3, cieBa HanpaBo». Komanma Tools/Annotate
Schematic. Order of Processing = Down Then Across. IIpuHyIHTEIBHO pacCTaBUTh MO3HIIMOHHBIE
o0o3HaueHus o HoBomy npaBuwry. Komanma Tools/Force All Schematic. [Ipsimast cHHXpOHU3aHS.
Komanma Design/Update PCB. Kuonka Execute Changes. YoeauThcsi, 4TO Ha Me4YaTHOW ILIaTe
MPOU3OILIM U3MEHEHHs: ynanéH kouaeHcatop C3; M0o-HOBOMY pacCTaBi€HbI IMO3UIIMOHHBIE
o6o3nauenus. I[lukmuueckoe mnpumenenne komauael Edit/Undo; Edit/Redo. 6) oOparHas
cunxpoHusanus. Ha meuarHoit muare Haiith mukpocxemy Ul. IlpucBouTh MUKpOCXEME HOBOE
no3unmonHoe obo3Hayenne DDI1. COpocuTh OMIUI0 BHECEHWs M3MEHEHWH depe3 Annotation-
daitn. Komanma Pro-ject/Project Options. Bxkinanka ECO Generation. Beikmounts omnimio Push
Component Designator Changes to Annotation File. Oo6parHas cunxponuszamnus. Komanmaa
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Design/Update Schematic. Knonka Execute Changes. Yoenutbcsi, 94T0 Ha JIEKTPUYECKOM CXEeMe
MO3UIMOHHOE 0003HaueHue mMukpocxeMbl Ul mamenunocs Ha DDI. 3. Hasnauenue mocamouHbIx
mecT snementam. CkomupoBath B CBOIO pabouyro manky mpoektr X:\Program Files\Altium
Designer 6\Examples\References Designs\Videomultiplexer\. KonupoBanue TpeOyeTcsi, 4ToObI
CJIy4aiiHO HE MOBPENUTh UCXOMHBIE (aiiiibl. 3arpy3uth npoekt PCB_VideoMux.PrjPCB. OTkpsiTh
TpH JJOKYMEHTa, Bxojsiue B mpoekt: - PCB_DecoderA.schdoc — anekrpudeckas cxema kaHana A,
- PCB_DecoderA.schdoc — anekrpuueckas cxema kanama B; - VideoMuxBoard.pcbdoc —
nedaTHas riara. TpeOyeTcs 3aMEeHUTh TOToIoruueckoe nocagounoe mecto QC49/SMD nans nByx
KBapleBbIx pe3oHaropoB X1 u X2 Ha Tononorudeckoe nocamouHoe mecto MCCTD. Kgapuesbie
pesoHatopel X1 u X2 HaxomaTcs B OIJEKTPUUECKHX CXeMax KkaHana A W kaHama B,
COOTBETCTBEHHO. Tormonornyeckue MmocajouyHble MeCTa HaXOMATCS B MOJKIIOYEHHOM K MPOEKTY
oubmuoreke PCB_Footprints.PcbLib. B pemakrope mneuarHeIX IuUIaT ynajduTh BCE IEYaTHBIC
npoogauku. Komanaa Tools/Un-Route/All. Ynanute Bce monurons! (3kpaHHbie ciion). Komanna
Tools/Polygon Pours/Shelve 86 Polygons. HaiiTu u BBIIENHUTH TOMOJOTHYECKOE ITOCAT0YHOE
MecTo KBapieBoro pesonaropa X1. Illemdok mpaBoil kiaBuied MblmM, BeIOOp myHkTa Find
Similar Objects. B nuanoroBom okae B cTpoke Footprint BeiOpare Same. Knomka Apply.
Yoenutecs B npaBmibHOCTH BhIOOpa. KHomka OK. B manenmn PCB Inspector B ctpoke Footprint
«BpYUYHYIO» Hamnucarh Ha3BaHUE HOBOTO TOMOJIOrMUYeckoro nocaaodnoro mecra MCCTD, nocine
yero Hakath Ha Enter. 3akpeiTh manenb. CHATh BoimeneHne. C momombio koMaHabl Tools/Cross
Select Mode npoBepuTh B3aMMHOE COOTBETCTBHE KBApIEBBIX PE30HATOPOB HAa CXEME M Ha IUIaTe.
4. IlpocMoTp 1 OOHOBJIEHHE CBSI3EH MEXIY AJIEMEHTAMU CXEMbI U TieyaTHOH myarbl. CKOMMpoBaTh
B CcBol0 pabouyro manky mpoekt X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. Konuposauue tpeOyeTcs, 4TOOBI CIy4aiiHO HE MOBPEIUTH MCXOIHBIC
daiinel. 3arpy3uts npoekr DifferentialPair.PrjPCB. OtkpbiTh IBa JOKYMEHTa, BXOIAIIAE B
npoekT. - DifferentialPair.schdoc — snexrpuueckas cxema; - DifferentialPair.pcbdoc — meuarnas
mara. TpeOyeTcst 3aMeHuTh jABa pesuctopa R3 u R7 Ha aBa konpencaropa émkoctbio 100 nd.
YcnoBHbIe Tpaduyeckue 0003HAYCHUS KOH/IEHCATOPOB U MX TOMOJOTHYECKHE MOCaJOYHbIE MECTa
HaXoAATCs B cTaHAapTHOM Onbimoreke Miscellaneous Devices.IntLib. B pemaktope cxem HaiiTi
ynaiauth aBa pesuctopa R3 u R7. B manenu Libraries moaxmounts OuOmmoreky X:\Altium
Designer\Library\Miscellaneous Devices.IntLib. B yka3zanHo#i OuOnnoTrexke HaWTH KOHAEHCATOP
Cap Semi u pa3mMecTUTh JBa SK3EMILISIpa HA MECTE OBIBIIMX PE3UCTOPOB. YKa3aTh MO3UIIMOHHbBIE
o0o3HaueHuss Cl m C2. IlomcoeaMHUTHh KOHTAKThl KOHJEHCATOPOB K JIByM T'OPH30HTAJIbHBIM
NpOBOJHUKAM. B pemakTope meyaTHbIX IUIaT HAWTH W yNaluTh TOMOJOTHYECKUE MOCaI0YHBIC
mecra pe3uctopoB R3 m R7. C momompro komauasl Place/Component HaiiTm B OnOImoreke
Miscellaneous Devices.IntLib Ttomonorndeckoe mnocamounoe mecto C1206 mis koHAEHcaTopa.
Vkazate mo3urmonHoe o6o3Hauenne Cl. Pasmecturs ABa 3K3eMIUIsIpa  TOMOJOTHYECKOTO
MOCAJ0YHOTO MeCTa KOHJIEHCAaTopa COINIACHO pPHUCYHKA, MpuBeACHHOro Himke. C TOMOIIBIO
komaHabl Project/Component Links BbemomHuTs B3auMoCBsi3b YI'O © MOCAaIOYHBIX MECT.
BriienuTs B 1€BOM U CpeHEM CHHCKE MO3UIMOHHBIE 0003HaueHuss C1 1 Ha)kaTh HA KHOTIKY > JUIS
MIEPEMEIIECHUST B TPABBIii CITUCOK. AHAJIOTHYHO CTPYIITAPOBATH MO3UIIMOHHBIE 0003HaYeHHS C2.
Kuonka Perform Update. B pemaktope cxXeM BBIIONHHUTH NPSIMYIO CHHXPOHM3AIUIO
Design/Update. B nmanoroBom okne Haxkath Ha kHOmKy Execute Changes. Ecnu B pemakrope
MEYaTHBIX TUIAT MO-TIPEeKHEMY OCTAJIOCh 3€JIEHOE BBIACIICHUE, TO CleayeT pa3BepHyTh Ha 1800
TOTIOJIOTMYECKHE TOCa0uHble MecTa KoHaeHcaropoB. C momombio koMaHasl Tools/Cross Select
Mode mpoBepuUTh B3aMMHOE COOTBETCTBME KOHJECHCATOPOB HA CXEME M Ha Iuiare. 5. DIeMEHTHI
kommytanm. B cpeme  SolidWorks paspabGorarb ceMeWcTBO  TpEXMEpPHBIX  MOJCIICH
koMMmyTanoHHbIX JsenectkoB (COCT 16840-78). CemeHCTBO JEMECTKOB BBIMOJIHUTh KAk
koHpurypupyemyto aetaib SolidWorks ¢ mcnons3oBannem Tabnuipl mapaMeTpoB. BHenHuil Buja
JIeTIeCTKa W OIPEEIISIONINe TeOMETPUYECKIE Pa3Mephl MPeACTaBIeHbl Ha pUCYHKe. Pa3zpaboTky
nonkirounTh kKak PCB3D monens k coorBercTBytomeMy YI'O. 6. OcOOEHHOCTH TOMOJOTHYECKUX
MPOEKTOB C MCIOJIH30BAaHUEM MHOTOBBIBOAHBIX TTaHapHbIX DPU. [lns cnipaBku. Fanout ((oHayT)
— KOPOTKHI OTpe30K MPOBOAHHMKA C MEPEXOIHBIM OTBEPCTHEM Ha KOHIIE, MpeIHA3HAUYCHHBIA IS
YIPOIIEHUST aBTOMAaTHYECKOW TPACCUPOBKH KOMIIOHCHTOB C IJIAHAPHBIMU BBIBOAAMH. AHAJIOTHICH
Tepmuny  stringer  (ctpunrep). OObIMHO TporpaMMa  aBTOMAaTHYECKOM  TpPacCHPOBKHU
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CaMOCTOSITEJIbHO TEHEpUPYEeT CTPUHIEPbl ISl BCEX IUIAHAPHBIX KOHTAKTHBIX IUIOMIAJIOK Ha
HayaJbHBIX JTalax TPAacCUPOBKM, a IIOCIE €€ 3aBepLICHMs YIaiseT JIMIIHUE IepeXO/Hble
orBepctusi. CKommMpoBaTh B CBOIO pabouyio manky mpoekt X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. KomupoBanue TtpeOyercs, 4ToOBbl CydyailHO HE IOBPEAUTH
ucxoausle (aitnel. 3arpy3uts npoekt PCB Auto-Routing. PrjPCB. OTKpbITh JOKYMEHT, BXOIALIHIA
B mpoekT BOARD 3.PcbDoc. 3ametum, 4To Ha ne4yaTHOM IjIaTe BCE MUKPOCXEMBI C IJIaHAPHBIMU
BbIBoZaMH. TpeOyeTcs co34aTh CTPUHIEpPHl B PYYHOM M B aBTOMAaTHUYECKOM DPEXHME, a 3aTeM
NPOBECTH TPACCUPOBKY IEYAaTHOM IuiaThl. HaliTu M BBIAEIUTH MHUKPOCXEMY C MO3HIMOHHBIM
o6o3nauenneM U4. [l]em4ok mpaBoii KIaBUIIEH MBIIIN U BBIOOP B KOHTEKCTHOM MeHI0 Component
Actions/Fanout Component. B auamoroBom okue Fanout Options ocTaBUTh Bce oONIuH 0€3
n3MeHeHus. MccnenoBars nmomydeHHbd pe3ynsrat. C moMorisio komaHael Design/Rules naMeHHUTH
IIpaBWJa MPOEKTUPOBAaHUS B OTHOIIEHMM TI'€HEPALlMU CTPUHIEpOB. B nepeBe NMpoeKTHpPOBAHMS
cieBa BbIOpath Routing, 3arem Fanout Control, 3atem Fanout Default. B mpaBoit uwactu
JrasioroBoro okHa B rpymnmne Fanout Options u3menuts HacTpoiiku: Fanout Style = Inline Rows;
Fanout Direction = In Only. Knonka Apply, 3arem kHonka OK. HaliTi ¥ BBIACIHTh MUKPOCXEMY C
No3ULMOHHBIM 00o03HaueHreM Ul(0. M3 KOHTEKCTHOro MEHI0 MpuUMEeHUTh KoMaHay Component
Actions/Fanout Component. MccnenoBaTh MONMYYEHHBIM pE3yabTaT, CPaBHUTh C MPEIbIIYIICH
MuKpocxemMoi. CHOBa U3MEHUTH NpaBUjia MPOEKTUPOBAHUS B OTHOILIEHUHU T€HEpaIuu CTPUHIEPOB.
B rpymme Fanout Options ycranoButs: - Fanout Style = Staggered Rows; - Fanout Direction = Out
Only. HaifTu u BBIAETUTH MHUKPOCXEMY C TO3MLIMOHHBIM 0O03HaueHueM U94. M3 KOHTEKCTHOTO
MeHI0 npuMeHuTh koManay Component Actions/Fanout Component. MccienoBaTs moiaydeHHbIH
pe3yibTaT, CPaBHUTH C MPENbIAYIIMMHA MUKpOCXeMaMH. AHAJIOTUYHO MOXHO UCCIIEI0BaTh IpYyrue
KOMOMHAIMK HacTpoek B rpynmne Fanout Options W uX pe3ylbTaTUBHOCTb B OTHOIICHUU
reHepaluyd CTPUHIEPOB. YCTAaHOBUTH IE€PBOHAYAJIbHBIE HACTPOWKHM TIE€HEpALUU CTPUHIEPOB B
rpymme Fanout Options: Fanout Style = Auto; Fanout Direction = Alternating In and Out;
Direction From Pad = Away From Center; Via Placement Mode = Centered Between Pads. C
noMoIbio kKomauabl Auto Route/Fanout/All BEIMOTHUTE aBTOMaTHUECKYIO T€HEPAIIUI0 CTPUHTEPOB
JUIsT BceX ocTtaBmmxcs Mukpocxem. C momompio komaHabel Auto Route/All BemomHHUTH
ABTOMATHYECKYIO0 TPAaCCUPOBKY MEYaTHOW TUIaThl (MPOIECC AJIUTENbHBIN, 3aHUMAeT HECKOIBKO
MUHYT). YOeOuThCs, 4YTO TIOCIE€ 3aBEpIICHHUS AaBTOMATHYECKOHM TPACCUPOBKU HEKOTOPHIE
cTpuHrepsl ucuesnu. 7. Pazpaborka nepennux maneneir POC. B cpene SolidWorks BeimoaHuth
nepeaHioo naHenb POC, npeacraBneHHy0 HUKE B TpEX npoekuuid. Marepuan nepeaHeil naHenu
— aJmoMUHHUEBBIA ciiaB AMi. ®usndeckue MmapameTpbl 3TOTO CIjlaBa BHECTH B PEIAKTOP
marepuanoB SolidWorks, a 3arem Ha3HaunmTh ansi pa3pabarpiBaeMoil jaetann. MapKupoBarb
Haamucu Kpackoir UM, uépnbiit TY 29-02-859-78, mpudprtom 5 — IIp. 3 TOCT 26.020 — 80.
Crnoco6 nanecenus Haanuceit B cpene SolidWorks pa3paboraTs caMOCTOATENTBHO.

3.6 Jxk3aMeHalOHHBbIE BONIPOCHI

ABroMaTtu3upoBaHHoe mpoekTtupoBanue (AlIl), kak TEXHOMOTHS MPOEKTHO-KOHCTPYKTOPCKOM
nesitenbHOCTH. Llemn ATl Onpenenenue nonstus CAIIP. Knaccupukanus CAIIP. 3agaqm, pemaembie Ha
ocHoBe kiaccudukanuu. Knaccudukanuonnsie npuszHaku u rpynnsl CAIIP. O6mas xapakrepuctuka
Ipolecca aBTOMaTHU3MPOBAHHOrO TmpoekTupoBaHus. CTpykTypa IIpolecca aBTOMAaTU3MPOBAHHOTO
MPOEKTUPOBAaHUSA, €ro  MNPUHIMNHAIBHBIE  CBOMCTBA -  HEPApPXUYHOCTh,  UTEPAIMOHHOCTD,
anbTepHaTUBHOCTh. PyHKIMOHANbHBIE cocTapistomue CAIIP - mpoektupyronye u o0CIyKUBaroIIne
noacuctemsl. Bugsl obecrieuenuss CAIIP. I'opuzoHTansHble U BepTHKaIbHBIE cucTeMHble cBsi3u B CATIP.
CucreMHBIH MOAXOJ K aBTOMAaTHU3allMM MPOEKTHO-KOHCTPYKTOpcKux paboT. Cesa3p CAIIP ¢ cuctemamu
aBTOMaTU3auu Apyrux BuAoB. MHrerpuposannble (komriuiekcHbie) CAIIP. ACHU, CAIIP wuznenwii,
ACTIIII, ACY TII, ACKHO. Ux xapakrepuctuku. CAIIP u ux MecTto cpeau ApPYyrux CHCTEM.
PaznoBunnoctu CAIIP. Bugsl obGecnieuenus CAIIP. IIpumepst CAIIP. CAE/CAD/CAM - cuctemsl.
OYHKIMM M XapaKTEpUCTUKU. OJEeKTpoHHas (0e30ymakHasi) ¢(opMa BBEAECHHS KOHCTPYKTOPCKO-
TexHojornueckoi aokymeHtanuu. CALS — texHonmoruu MHGOpMAIMOHHON MOAJIEPKKU KU3HEHHOTO
uukia ugenuit POC. Texunueckoe obecnieuenne CAIIP. Ananus TpeGoBaHMid K KOMIUIEKCY TEXHUUECKHX
cpenctB (KTC). Crpykrypa texumueckoro obecmedenust CAIIP. Texuuueckue cpernctsa. MalimHHbBIE
HOCHUTENU HMH(OpMallMU, BUJbl KAaHAJIOB CBSI3U, CPEJICTBA BBHIYUCIUTENbHON TeXHUKU. [IOHATHS KIUMEHT-
cepsepa, (ailn-cepBepa, cepBepa 0a3 JTaHHBIX, CepBepa MPHUIOKEHUH, KOMMYTAllMOHHOTO CepBepa,
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cnenpanu3upoBanHoro cepeepa. CnenumanuzupoBanubie KTC CAIIP - aBromaru3upoBaHHBIE paboune
mecta. Kommbrorepusie cetu B CAIIP. ObGecneuenuss 6e30macHOCTH MH(MOPMAIIMOHHBIX TEXHOJIOTUI
npoektupoBanusi POC. VYcrpoiictBa BbiBojga TekcToBoM gokymeHTannu B CAIIP - mewararomme
yerporictBa (ITY). YerpoiictBa BbhiBoga rpadudeckoit unpopmanuu B CAIIP - rpadomnocrpoutenu u
KoopauHaTtorpadbl BEKTOPHOTO THMA. YcTpoiicTBa BbIBoja Tpaduyeckord uHopmanmu B CAIIP -
rpadonoCTpoOUTeNM M KOOpAUHATOrpadpl pacTpoBOro THMa. YCTpoilcTBa BBoJa TIpaduuecKoit
unpopmaruu B CAIIP - komuposimku rpadudeckoit napopmanuu. Knaccudukarus. [lorpedurtenpckue
xapakrepuctuku. YerpoiicrBa 3D-npororunupoBanus (3D-npunrteper) B CAIIP POC. ®@ynkunonanibpHas
cxema CAIIP Ha ypoBHE mporpaMmMHOT0, HHGOPMAIIMOHHOTO | JIMHTBUCTHYECKOTO oOecriedeHus. CoctaB
nporpammHoro obecneuenuss CAIIP. CocraB MH(OPMAIMOHHOTO M JMHI'BUCTUYECKOTO OOECTIeYeHUs
CAIIP. Tunosbie mnpomecchl mnpoektupoBanus B CAIIP moaroToBUTENbHOro, OCHOBHOTO U
3akmounTenbHoro stanoB. CoctaB u crpykrypa cuctem PCAD u Altium Designer. Opranuzamus
OTIepallMOHHOM cpenbl B rpaduueckux penakropax cucteM PCAD u Altium Designer. Anroputm paboThl
c CAIIP cxemorexnuka POC. Anroputm pabotsl ¢ CAIIP xonctpykropa POC. Anroputm paboThl C
CAIIP texnomnora POC. dopmar si3pika TEKCTOBOTO OMMCAHUS AJIEKTpUUeCcKo cxembl B cucteMax PCAD
u Altium Designer. Ctpykrypa 6ubnmoreunoro onucanust YI'O xommnonenta B cucremax PCAD u Altium
Designer. Ctpykrypa 6ubmuoreunoro onucanus KTO xommonenta B cuctemax PCAD u Altium Designer.
Pabora ¢ OubmuoreunbiMu KommoHeHTamMu B cucteMax PCAD u Altium Designer. O0mue cBeneHus,
nopsiiok  pabotel. CTpykTypa omucanus KOHCTpyktuBa B cuctemMax PCAD wu Altium Designer.
ABTomarmueckas mnpomenypa pasmenienus B cuctemax PCAD wu Altium Designer. Ilpouexypst
pasMenieHust ¥ ynydiieHus: pasmenienusi komnonento Ha [1I1. Pyunas u mHTepakTuBHAs TpacCHUpOBKa
coequaennii B cucrtemax PCAD wu Altium Designer. ABromarudeckas Mpolenypa TPAacCHPOBKH B
cuctremax PCAD u Altium Designer.

3.7 Tembl 1200paTOPHBIX PadoT

— Brmonaenne yeprexeii komrmnoHeHToB POC B Solid Works (koHTposbHOE 3a/1aHNE)

— Cocrapnenne Texuuueckoro 3ananus (T3) Ha aBTOMaTH3MPOBAHHOE MPOCKTHPOBAHUE OJIOKA
POC

— KommnonoBka u pa3pabotka ob1iero Buaa koncrpykuuu POC

— Tlpoexruposanue nuueBoit nanenu POC B SolidWorks

— TlpoextupoBanue Hecyuiei koHcTpykiu POC B SolidWorks

— 3HAKOMCTBO C CUCTEMOM aBTOMAaTU3UPOBAHHOTO MTPOEKTUPOBAHUS MEYaTHBIX I1J1aT

— Opranuzanus 1 Benerne oudmorex DPD

— Cosznanue ycJioBHBIX Tpadudeckux ooo3HaueHui (YI'O) anekTpopaanodIeMeHTOB

— TIpoekTupoBaHHE AEKTPUUECKUX CXEM

— Jleranu B SolidWorks

— Coopxku B SolidWorks

— UYeprexu B SolidWorks

— PucoBanue TpéxmepHbix 3cku30B B SolidWorks

— Maccussl anemenTtoB B SolidWorks

— Hcnonp30BaHKE CTaHIAPTHBIX KPETIEXKHBIX KOMIOHEHTOB B SolidWorks

— Pa3zpaboTka mocagouHbIX MECT Ha MeYaTHOMH Myare JIIsi MOHTa)ka KOHCTPYKTHBHBIX 3JIEMEHTOB

— TloaroroBka kommoHeHTOB POC n1i1s1 KypcOBOi pabOTHI

— JlmanoroBoe pa3MelieHue IMEKTPOPATUOIIEMEHTOB Ha TIEUATHOM TUIaTe

— Py4Has u MHTEpaKTUBHAS TPACCHPOBKH MTPOBOJHUKOB MEYATHBIX TLIAT

— ABToMaTHyecKasi TpaCCUpPOBKA MIPOBOJHHUKOB MEUATHBIX IJIaT

— OO0ecrieuenye KavyecTBa, HaaéKHOCTH U onTuMu3anus POC

— H3ydeHue cpencTB aBTOMAaTU3UPOBAHHOIO OQOPMIICHHS KOHCTPYKTOPCKO-TEXHOJIOIMUECKON
JTOKyMEHTAIUN

3.8 Bonipocwl nnddepeHIIUPOBAHHOIO 3a496Ta
HazoBute u oxapakrepusyiiTe oCHOBHbIE 3Tamnbl poekTupoBanus POC 1o cymiecTBy penraemMbix
3amad. YTo moOHMMAaeTcs TMOA ONTUMAJIBHBIM CHUHTE30M ycTpoiictBa? KakoBbl NpenMyllecTsa
KOMITbIOTEpHOTO MojenupoBanus? HaszoBure u oxapaxkrtepusyiTe ABa MOAXOAA K HPOEKTUPOBAHUIO
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pPaIHO3IEKTPOHHBIX YCTpPOMCTB. IlepeunciauTe OCHOBHBIE 3Tambl MOAENAUpoBaHuA. JlaiTe mMNOHATHE
MaTeMaTU4ecKod Mojenu oObeKTa M MoaenupoBaHus. Kakue TUIBI MaTeMaTHYeCKuX U (PU3MUECKUX
Mozenel Bbl 3HaeTe? OXapaKTepu3yuTe polib aIrOPUTMUYECKUX MPOIIECCOB B MPOLIECCE MOJAEIUPOBAHMUSL.
Kakue cmocoObl CTpyKTYypHOrOo MojaenupoBaHusi Bbl 3Haere? [IpuBeaure HMX CpaBHUTEIBHYIO
xapakrepucTuky. [IpuBeaure oOuryro cxemy mpoliecca CTPYKTYpPHOTO MHpoekTupoBaHus. Kakue THIBI
3a/a4 pelarTca Mpu CTPYKTypHOM MozaenupoBaHun? IlpuBennte npumepsl. M3noxkute CyIHOCTH
(GYHKIMOHAIBHOTO MOJEJIMPOBAaHUS M TEPEUHCIUTE OCHOBHBIE [OMYIICHUS MNpH (PYHKIHMOHAIBLHOM
mozenupoBanud. B kakux mnakerax CAIIP Bo3moxHO (¢yHKUMOHaNBHOE MonenupoBanue? Yrto
MOHMMAETCA IO/l CXeMOTEXHUYeCKUM MojenupoBanueM? COBOKYIHOCTh KaKMX ypaBHEHUH oOpazyer
MaTreMaTu4ecKyto Mojens oobekTa? IlepeurciuTe OCHOBHBIE MPOLEYPh (HOPMUPOBAHUS MAKPOMOETICH.
N306pa3ute 0000IIEHHYIO THIOBYIO CTPYKTYpPY Makpomonenu. Pacckaxkure o ¢gopmax mpeicTaBiIeHUS
MaKpoOMOJZIEJIEl B IpOrpaMMax CXEMOTEXHMUYECKOro MNpoekTupoBaHus. HazoBute nenu pacuéra
CTaTMYECKUX pexumMoB. [lepeuncinre W oXapakTepU3yWTe€ OCHOBHBIE METOIBI MOJAEIUPOBAHUS
CTaTUYECKUX pekuMoB. Kakue Meronsl MonenupoBaHMs Ioje€il Bam u3BecTHbI? UTo Takoe neneBas
¢dbynknua? IlpuBenure mpuMepsl IeNeBbIX (QyHKOUE. YTO mMOHWMaeTcs TMOA MapaMeTpUyeCcKoin
ontummsanueii? [IpuBenuTe kiaccuuKauio 3a1a4 MapaMeTpUIecKo ONTUMHU3ALIUH.

3.9 TembI KypcOBBIX IPOEKTOB (padoT)

Ha cepBepe xommbroTepHoii cetu kadenper KUIIP nmeercs 6omee 150 TemM WHIUWBUIYaIBHBIX
3aJaHUN JJIs1 KypCOBOM paOOThI (JIEKTPOHHBIE ONMMCAHUS CXEM DJICKTPUUECKHUX MpUHIUNHanbHbIX POC),
KOTOpBIE €XETOAHO MOMNOJNHAITCA M Moauduuupytorcs. [Ipu BeiOope TeMbl KypcoBOH pabOThI
PEKOMEHYeTCsI pyKOBOJICTBOBAThCS CIEIYIOIINM: — TeMa KypcOBOW paboThl TOHKHA OBITh aKTyaJbHOH,
TO €CTh 3aTparuBaTh MPOOJEMbI, BaXKHbIE JJIS MIPAKTUYECKOM AEATEIbHOCTH B HACTOSIEE BpeMs; — HE
ClieyeT BBIOMpaTh TEMY, CMBICI KOTOPOW CTYIEHTY HE TOHATEH, WM €CIIM MpeAroyiaraeMas
TPYAOEMKOCTh €€ PpAcKpBITHs BbI3BIBAET COMHEHMsSI B CBOMX CHJAaX; — CJEAYyeT Hu30erarb IIMPOKUX
(OpMYIMPOBOK TEMBI, TaK KaK 3TO MOXXET CJeJaTh 3aBeplICHHE paboTbl HEBO3MOXHBIM, IOTOMY 4YTO
BpeMsl Ha €€ BBINOJIHEHHE U €€ pa3Mepbl OrpaHUYEHBI; — HY)KHO YOEIUThCS, YTO AJISI PACKPBITUS TEMbI
paboThl UMEIOTCSI HEOOXOIUMBIE MaTepHalIbl, JJIsl YETO CIICAYET BBIIOJIHUTH MPEIBAPUTEIbHBIA aHAIU3
JUTEPATypbl U JPYrUX UHPOPMALMOHHBIX HCTOYHUKOB 10 TEME paboThI.

4 MeToanyeckue MaTepHaJIbl
s obecrieyenust nmporecca 00ydyeHHs U peleHMs 3a/1ad OOy4eHMs HMCIONb3YIOTCS CIIeNyIoLue
MaTepuabl:
— METOJUYECKHE Marepuajbl, ONpeAessAIoIue IMPOLEAYpbl OLICHWBAaHUS 3HAHUH, YMEHUH,
HABbIKOB U (WJIM) OMbITa AESITENLHOCTH, XapaKTePU3YIOLIUX 3Tanbl (Op-MUPOBAHUS KOMIIETEHIHUH,
cornacHo 1. 12 paGoueii mporpamMmsl.

4.1. OcHoBHasl JUTEpPaTYpa

1. HWudopManmoHHBIE TEXHOJIOTHH MPOCKTUPOBAHUS PAJUOICKTPOHHBIX CPEACTB: y4eO.
nocoOue ans cTyd. Beicil. yueO. 3aBenenuii / FO.JI. Mypomres, JI.FO. Mypomues, U.B. Topun u ap. —
M.: NU3natenbckuit ieHTp «Akagemus», 2010. - 384 ¢. (manuune B Oubanorexke TYCVYP - 8 7k3.)

2. Kyapssues, E.M. OcHOBBI aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHUS: yueOHUK i By30B / E.
M. KynpsiBues. - M.: Akagemus, 2011. - 304 c. (nanuuue B 6ubnanorexke TYCYP - 10 3k3.)

3. Pa3paboTka TEXHMUYECKOTO 3aJaHHs U TEXHHUECKUX MPEIIOKCHUN Ha npoektupoBanue POC:
YyebHoe mocobue K KypCOBOMY W AUIUIOMHOMY mnpoektupoBanuto / Koopun 0. II. - 2016. 83 c.
[DnexTpoHHBI pecypc] - Pesxxum noctyna: https://edu.tusur.ru/publications/6567, cBOOOIHBIA.

4.2. lonoJHUTEJbHAS JIUTEpATYypa

1. WudopmanuoHHble TEXHOJIOTMH NPOEKTUPOBAHUS PAJAMOIIEKTPOHHBIX CpEACTB: YueOHOe
nocodue K KypcoBOMYy M TUIUIOMHOMY mpoektupoBanuto / Koopun 1O. I1. - 2016. 74 c. [DnekTpoHHbII
pecype] - Pexxum nocrymna: https://edu.tusur.ru/publications/6566, cBOOOTHBIH.

2. VYeapoB A.C. P-CAD. IIpoektupoBaHue 1 KOHCTPYHMPOBAHUE JIEKTPOHHBIX YCTPOMUCTB. - M.:
«lopsiuas nmunus-Tenexkom», 2004. - 760 c. (Hanmuuue B 6udbmuorexke TYCVYP - 42 7k3.)

3. Cremenko, B.b. P-CAD. TexHonorus npoeKTHUpPOBaHHs MEUYaTHBIX IUIAT: YueOHOoe mocobue
st By30B / B. b. Cremenko. - CI16.: BXB-IletepOypr, 2005. - 711 c. (nanuuue B 6ubmmorexke TYCVYP -
20 9K3.)

4. Pazpabotka u odopmieHHE KOHCTPYKTOPCKOM  JIOKYMEHTalUu pPaguodJIeKTPOHHOM
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annapatrypbl: CopaBounuk / O.T. PomanbueBa, A.K. UBanoBa, A.C. KymukoB u np.; Ilox pen. O.T.
PomanbrueBoii. — M.; Panno u cBsa3b, 1989. — 448 c. (Hanuuue B 6udmmorexke TYCVYP - 21 3k3.)

5. Pazesur B.JI., [Toranos 10.B., Kypymmn A.A. IlpoektupoBanre CBY yCTpOHCTB C TOMOIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (nanuuue B 6udbmoreke TYCYP - 14 7k3.)

6. OCHOBBI TPOEKTHPOBAaHUS DJIEKTPOHHBIX CpelACTB: YueOHoe mocodme / Kozmos B. T,
UYepupmmieB A. A., Koopur HO. II. - 2012. 149 c. [DnexrpoHHbIi pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2783, cBOOOTHBIH.

4.3. O6s13aTesibHbIE Y4eOHO-MeTOAHYECKUE MOCOOH s

1. OcHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBAHUS U MOJCIUPOBAHUS PATUOIIEKTPOHHBIX CPEACTB:
Y4eOHO-MeTOANYeCKoe TMOCcOOMe JUIsi CTYIEHTOB TMIPH  BBIOJHCHWW 3aJaHUK IO TIPAKTHKE W
naboparopueiM paboram / Tucnenko B. U. - 2016. 23 c. [DnexTpoHHsbIi pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/6547, cBOOOTHBIIA.

2. OCHOBBI KOMIIBIOTEPHOTO MPOEKTHUPOBAHUS U MOJEIUPOBAHUS PATUONIEKTPOHHBIX CPE/ICTB:
YyebHo-meroguueckoe mocodue / Kpacsko A. C. - 2012. 64 c. [DnexkrpoHHBIN pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/1030, cBOOOTHBIA.

3. HWHdopmannoHHBIE TEXHOJOTHH MPOEKTUPOBAHUS PAIUOIICKTPOHHBIX CPENCTB: YueOHOE
nmocodue K KypcoBoMy U auruioMHoMy mipoektupoBanuto / Koopun 0. I1. - 2016. - 74 ¢. [DneKTpOHHBIH
pecype] - Pexxum nocrymna: https://edu.tusur.ru/publications/6566, cBOOOTHBI.

4. ABTOMaTM3MpPOBAaHHOE NPOCKTHPOBAHUE PAJAMOAICKTPOHHBIX CpPEACTB: MeToanueckue
yKazaHus 1Mo camoctosaTenbHol padote / Koopun 1O. I1. - 2017. 23 c. [DaexTponHbIit pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/6621, cBOOOIHBIIA.

5. HMHdopmannoHHBIE  TEXHOJIOTMHM  MPOEKTHUPOBAHMS  PAIAUOIIEKTPOHHBIX  CPEJCTB:
Metoanueckre yka3aHus 0 KypcoOBOMY U JUIIIOMHOMY nipoekTrpoBanuto / Koopus 0. I1. - 2012. 140 c.
[DnexTponHbIit pecype] - Pexum goctyna: https://edu.tusur.ru/publications/2615, cBOOOTHBIH.

6. Altium Designer. SolidWorks. Yacts 1. Pa3pabGorka osnementHoii 6a3pl: COOpHUK
MPAKTUYECKUX 3aJlaHUA TI0 TPOCKTUPOBaHMIO medaTHeIX y370B POC / Ozepkun /. B. - 2012. 66 c.
[DnexTpoHHbIii pecype] - Pesxxum noctyna: https://edu.tusur.ru/publications/1556, cBOOOIHBIIA.

7. Altium Designer. SolidWorks. Yacte 2. CxemorexHudeckoe mnpoektupoBanue: COOpHHUK
MPAaKTUYECKUX 3aJaHU 1O MPOEKTUPOBAaHUIO mevaTHbX y3710B POC / Osepkun [[. B. - 2012. 50 c.
[DnexTponHbIit pecype] - Pexum nocryna: https://edu.tusur.ru/publications/1554, cBOOOIHBIN.

8. Altium Designer. SolidWorks. Yacte 3. Tomonmormueckoe mnpoekrupoBanue: COOpHHK
MPAKTUYECKUX 3aJlaHUA 110 MPOCKTUPOBaHMIO medyaTHeIX y370B POC / Oszepkun [[. B. - 2012. 95 c.
[DnexTpoHHbIii pecypc] - Pesxxum noctyna: https://edu.tusur.ru/publications/1558, cBoOOIHBIIA.

9. 3HaKOMCTBO C CHUCTEMOW aBTOMATU3UPOBAHHOTO MpoekTupoBaHus neyarHeix miar P-CAD:
Mertoanuecknue ykazaHusi K J1abopaTtopHoil paborte mo aumcuuiuiHe «H(pOpManmoHHBIE TEXHOIOTUH
npoektupoBanust POC» / Kobpun 0. II. - 2012. 28 c. [DaexTpoHHbIii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/26 14, cBOOOTHBIIA.

10. Opranuzamus u BegeHre O0MOMMOTEK paanodnemMeHToB B P-CAD: Meronndeckue yka3aHus K
naboparopHoii pabore mo aucuuruiHe «VHPOpPMAaLMOHHBIE TEXHOJIOTMH MpoekTHpoBaHusi POCy» /
Kobpun 0. II. - 2012. 31 c¢. [DOnekrponssli pecypc] - Pexum  pmocryma:
https://edu.tusur.ru/publications/2612, cBOOOTHBIIA.

11. Co3znanue ycioBHBIX rpadudeckux o003HaueHUH paanodiaemenToB B P-CAD: Metoandeckue
yKazaHus K jaboparopHoil padore mo muctmiuinHe «MHGOPMAaMOHHBIE TEXHOJIOTHH MPOEKTHPOBAHUS
POC» / Kobpun O. II. - 2012. 60 c. [DnektpoHHbli pecypc] - Pexum pgocrtyma:
https://edu.tusur.ru/publications/2611, cBoGoaHBIiA.

12. Pa3paboTka mocago4YHbIX MECT AJII MOHTa)Ka KOHCTPYKTUBHBIX 3JIEMEHTOB Ha TIEUaTHOMU T1aTe
B P-CAD: Meronuueckue ykazaHusi K jaOopatopHoi pabore mo nucuuiuinHe «MH@opmannoHHbIe
texHonoruu npoektuposanust POCy» / Kobpun 0. I1. - 2012. 83 c. [OnekrponHsblil pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2610, cBOOOTHBIIA.

13. ®opmupoBanue komrnoneHToB POC ¢ momomipto aucnerdepa O6udmmorek P-CAD Library
Executive: Metonnueckue ykazaHusi K JiabopaTopHoit pabore mo aucuuiuinHe «HdopmannoHHbie
texHonoruu npoektuposanus POC» / Kobpun 0. I1. - 2012. 35 c. [OnekrponHslil pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2609, cBOOOTHBIIA.

14. Co3gaHue DNEKTpHUECKUX cxeM rpadpuueckum  pempakropom P-CAD  Schematic:
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Metoauveckue ykasaHus K JraboparopHod pabore mo mucummuinae «HHbopManmoHHbIe TEXHOJOTUH
npoektupoBanus POC» / Kobpun HO. II. - 2012. 46 c. [DnekrpoHHbIil pecypc| - Pexxum pocrtyma:
https://edu.tusur.ru/publications/2608, cBOOOTHBIH.

15. JluanoroBoe pa3melneHue 3iekrpopanunodneMenToB B P-CAD: Meroauueckue yka3zaHUs K
nabopatopHoil pabore mo gucturimHe «MHGOpPMAaMOHHBIE TEXHOJIOTUU TpoekTupoBaHust POCy» /
Ko6pun 0. II. - 2012. 48 c. [OnekrpoHHslii pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/2607, cBOOOTHBIH.

16. Pyynas ¥ UWHTEpaKkTHBHAs TPACCUPOBKM MPOBOIHUKOB rmevaTHbiXx mmiuar B P-CAD:
Metonuyeckue yka3zaHusi K jaboparopHoil pabore mo aucuuivinHe «HQoOpManroHHBIE TEXHOJIOTHU
npoektupoBanus POC» / Kobopun HO. II. - 2012. 51 c. [DnekrpoHHbIi pecypc] - Pexxum pocrtyma:
https://edu.tusur.ru/publications/2606, cBOOOTHBIH.

17. ABromMarnueckas TpacCHpOBKa NpPOBOAHMKOB IedaTHeIXx Iuar B P-CAD: Meronnueckue
yKa3zaHus K jgaboparopHoil pabore mo aucuurvinHe «HpopMaoHHbIe TEXHOIOTHH MPOEKTUPOBAHUS
POC» / Kobpun IO. II. - 2012. 36 c. [DnekrpoHHbIi pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2605, cBOOOTHBIH.

18. OcHOBBI SProHOMHMKHM M JU3aliHA PAJAMOIIEKTPOHHBIX CPEACTB OBITOBOTO Ha3HAYCHUS:
VYyebnoe mocobme / KommakoB A. K. - 2012. 200 c. [DnexrpoHHbld pecypc] - Pexxum poctyma:
https://edu.tusur.ru/publications/1112, cBoGOAHBIA.

19. Pacder TOMIMHBI BIAro3allMTHBIX MOKPBITHA aeTtaneit POC: Mertogudeckoe mocobue s
BBITTOJTHEHH npakTudeckoro 3austus / KongakoB A. K. - 2012. 11 c. [Dnexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1040, cBOOOTHBIIA.

20. Pacuer coOcTBeHHOH 4YacTOThl meuyarHoro y3na POC: Mertoauueckoe mocobue st
BBITIOJTHEHU TIpakTudeckoro 3aHsaTus / KonmakoB A. K. - 2012. 4 c. [DnexrpoHHbIH pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1043, cBOOOIHBIA.

21. Beibop u pacuer cuctembl amopTm3anuu Oynoka POC: Mertoaudeckoe mocobue s
BBINIOJTHEHH npakTudeckoro 3austus / KongakoB A. K. - 2012. 11 c. [Dnexrponnslit pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/1045, cBOOOIHBIA.

22. Pacuér TteruioBoro pexuma Omoka POC : Mertoamueckoe mTOCOOWE JUISI BBITOJHECHUS
npaktuueckoro 3aHsaTHs / KonmakoB A. K. - 2012. 8 c. [OnekrpoHHbIl pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/1044, cBOOOTHBIIA.

23. OmpeneneHue MaccorabapuTHBIX MOKaszarenei KoHcTpykuuu Omoka POC: Mertomuueckoe
mocoOue ISl BEIMOMHEeHHS pakTudeckoro 3ausatus / Kormakos A. K. - 2012. 6 ¢. [DnekTpoHHBIIH pecypc]
- Pexxum noctyna: https://edu.tusur.ru/publications/1046, cBOGOTHBIA.

24. XymoKeCTBEHHO — KOHCTPYKTOpCKasi pa3pa0oTKa JHIEBOW MaHETH PpaJn03JIeKTPOHHOTO
ycTpoiicTBa: MeToandeckoe mocoOue mo BHIOIHEHHIO MpakTudeckoro 3aHsaTus / Kongakos A. K. - 2009.
19 c. [DnexTponnslit pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/1175, cBOOOIHBIIA.

25. OcCHOBBI AU3aiiHa U KOMIO3ULIMU B TeXHUKE: YueOHoe mocooue / Konmgakos A. K. - 2012. 97
c. [DnexrponnsIil pecypc] - Pexxum gocryna: https://edu.tusur.ru/publications/1270, cBOOOIHBIA.

26. Marepuaisl 111 pacdeToB cucteMbl amopruzanuu POC: YuebHo-MeToauueckoe nocooue s
CTYIEHTOB HampablieHus «KoHCTpynpoBaHUE M TEXHOJIOTHS JIEKTPOHHBIX cpeacTB» / UepHbimeB A. A. -
2014. 33 c. [DnexTpoHHbI pecypc] - Pesxxum goctyma: https://edu.tusur.ru/publications/3927, cBoOOIHBIH.

4.4. ba3pl JaHHBIX, HH(POPMALMOHHO CIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. https://www.yandex.ru/ - 3To mouckoBasi HHpOpMaIMOHHas cucTeMa B MHTepHeTe ¢ yuéToM
pycckoit MOp(hosIoTUN ¥ BO3MOKHOCTBIO PETHOHAIIBHOTO YTOUHEHHS.

2. https://www.google.ru/ - 3T0 mepBas TO MOMYISAPHOCTH KpYIHEWINAs MYJIbTHI3bIYHASL
nouckoBasi cuctema MutepHera, npuHauiexamas kopnopauuu Google Inc., 3anumaromas 6onee 60 %
MHPOBOT'O pbIHKA.

3. Hayunas onexrponnas Oubnuorexka eLIBRARY.RU — «kpynHeimmii poccuiickuit
MH(GOPMAILIMOHHBIN MOpTajd B 00JacTH HAyKH, TEXHOJOTMH, MEAUIMHBI U 0Opa30oBaHMsI, COAEpPKAIIUN
pedeparbl U monHbIE TeKCThl Oomee 18 MmH HayuHbIXx crareii u  myonukanuii.  URL:
http://elibrary.ru/defaultx.asp? (mocTyn cBOOOIHBIIA).

4. DnexrpoHHas Oubinoreka «Jlanb» Pecypc BkitouaeT B ceOsi EKTPOHHbBIE BEPCUM KHUT I10
MaTeMmaruke, (QU3uKe, WHKEHEPHBIM HayKaM, SKOHOMHKE M MEHEIKMEHTY, MpaBy U IOPUCHPYACHIIUU.
URL: http://e.lanbook.com/ (mocTym cBOOOIHBIH).
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5. CHIPINFO - xpynHeWmwuii CripaBOYHUK 110 WUMIOPTHBIM M OTEUECTBEHHBIM JJICKTPOHHBIM
KOMIIOHeHTaM, u paguodetansMm. [B HWurepuere] 2016 r. URL: http://www.chipinfo.ru/ (moctyn

CBOOOTHBIN).

6. '"Ilmaran" — >JIeKTpOHHBIE KOMIIOHEHTHI M M3MepuTenbHas Texuuka. [B Unrepnere] 2016 r.
URL: http://www.platan.ru/ (1ocTy1 CBOOOTHBIIN).
7. '"TIpomdnexkTpoHHKa" — MOCTAaBKU JIEKTPOHHBIX KOMIOHEHTOB. [B MHTepuete] 2016 . URL:

http://www.promelec.ru/ (1ocTyn cBOOOIHBII).
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