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

«TOMCKHWM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHWA 1 PAIIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPX/IAIO
IIpopekTop no yueGHOI pabote
II. E. Tposin
«__» 2017 .

PABOYAS ITPOI'PAMMA YUYEBHOM JUCLIUTTJIMHBI
ABTOMaTH3UPOBaHHOE NMpoeKkTHpoBanue PIC

VYpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajaBpuar

Hanpagnenue noarorosku (cneunanbHocTh): 11.03.03 KoncTpyupoBanue U TeXHOJIOTH S 3J1€KTPOHHBIX
CpeacTB

Hanpasnennocts (npoduis): IlpoekTHpoBaHHEe M TEXHOJIOTHS 3JEKTPOHHO-BBIYHCIHMTEIbHBIX
CpeacTB

dopma 00yueHUs: OUHaAA

@axynsreT: PK®, PagnokoncTrpykropcknii pakyabreT

Kadenpa: KYP, Kadenpa koHcTpynpoBaHusi y3J10B U JeTajlell paanodIeKTPOHHON annaparyphbl
Kypc: 4

Cemectp: 7, 8

VYueOusrii mian Habopa 2016 roga

Pacripenenenne pabouero BpeMeHu

Ne Bunpl yueOHOM 1esITENBPHOCTH 7 cemecTp 8 cemecTp Bcero Ennauner
1 |Jlexuuu 12 10 22 4acoB
JlaGoparopHbie paboThI 72 20 92 4acoB
3 KonTpoas caMmocTosiTeIbHON paboThI 5 5 4acoB
(KypcoBo# pOEKT / KypcoBasi paboTa)
4 | Bcero ayiUTOpPHBIX 3aHSATHIHA 84 35 119 4acoB
5 | CamoctosTenbHas pabora 24 37 61 4acoB
6 | Bcero (0e3 3x3aMeHa) 108 72 180 JacoB
7 | TlogroroBka M chaya dK3aMeHa 36 36 JacoB
8 | O6mas Tpy10eMKOCTh 108 108 216 4acoB
3.0 3.0 6.0 3.E

HuddepenurpoBanHblii 3a4eT: 7 cemecTp
DK3aMeH: § ceMecTp
Kypconast pabota (poekr): 8 cemecTp

Tomck 2017

CornacosaHa Ha noprtane Ne 21170
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npotokos Ne 3 OT « 27 » 4 2017 1|
JIUCT COTTIACOBAHMI

Pabouass mporpamma coctaBieHa C Y4€ToM TpeOoBaHMH (eaepasbHOrO rocyIapCTBEHHOIO
oOpa3oBareibHOro cra”jpapra Bbiciiero oOpazoBanus (PI'OC BO) mo HampaBieHUIO NOATOTOBKU
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Jlexan PK®D . B. O3épkun
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OKCIepThI:

noueHt kadenpa KUITP A. A. YepHbIIEB

[Tpodeccop kadheapa KUITP E. B. Macanos
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1. lesu v 3a7a494 M CHUNIHHBI

1.1. Hean ¥ cOMMIMHbI
dopmupoBanre  MpPO(HECCHOHATBHBIX  KOMIICTCHIIMH,  CBSI3aHHBIX C  HCIOJB30BAaHHEM
TEOPETUYCCKUX 3HAHWA W TPAKTUYCCKUX HABBIKOB BIAJCHHS COBPEMEHHBIMU HH(POPMAIIMOHHBIMH

TCXHOJOTUAMHU (I/IT) B obnactu ABTOMATU3UPOBAHHOI'O IMPOCKTHUPOBAHUSA W TCXHOJIOI'MU IMPOU3BOACTBA
POC

1.2. 3agaun JUCHUILINHBI

— 0000meHne u ynIyOleHHe TEOpPeTHYEeCKUX M MpaKTHMYECKUX 3HaHMM B  oOnactu
MH($OPMAILMOHHBIX TEXHOJIOTUN poekTupoBanus POC

— U3y4yeHHE MPHUHLMIIOB CHCTEMHOro IMOAXOAa K aBTOMAaru3aluu mnpoektupoBanus POC,
MO3BOJIAIOMINX 00ecrneunBarh 3((HEeKTUBHOCTH M KAYECTBO MPOESKTUPYEMOI arnmnaparypsl

— OCBOCHHE MPHUHIUIIOB (OpMUPOBAHUS HHGPOPMAIIMOHHBIX MOJENECH BIHMSHUS BHEIIHUX U
BHYTPEHHUX J1eCTa0MIH3UPYIOMIHX (hakTopoB, AeicTBytommx Ha POC B TeueHHe KM3HEHHOTO IUKJIA, C
LeJIbI0 ApTYMEHTHPOBAHHOT'O aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS UX KOHCTPYKIIHI

— (opmupoBaHre y CTYICHTOB NPAKTUYECKUX HABBHIKOB BEJCHUS aABTOMATHU3MPOBAHHOIO
npoektupoBanuss POC Ha OCHOBE MPOrpecCHUBHBIX TEXHUYECKUX M IMPOrPAMMHBIX CpPEICTB C
WCIIOJIb30BAaHUEM COBPEMEHHOM 3JIEMEHTHOM 0a3bl

—  OBJaJICHHE METOJaMH aBTOMAaTU3MPOBAHHOMN pa3pabOTKHU KOHCTPYKTOPCKO-TEXHOJIOTMYECKON
JTOKyMEHTaIuu ¢ npuMeHenuem cranaaproB ECK/I u npyroit coBpeMeHHONH HOPMAaTUBHO-TEXHUYECKON U
CIIPAaBOYHOM TOKYMEHTALUU

2. MecTo mucuuiuiaiabl B cTpykrype OITIOII

JucuuruimHa «ABtoMaru3upoBanHoe npoekrtupoBanue POCy» (B1.5.19) otnocutcs k Omoky |1
(6a30Bas 4acTh).

[peamecTBylOMMMH ~ AUCHUIUIMHAME,  (OPMUPYIOIIMMH  Ha4daJlbHBIE 3HAHUS, SBISIOTCS
clepyromue  adcuumuuHel:  MmkeHepHas — u KoMmmbloTepHas — rpaduka,  MHdopmaruka,
MukporpolieccopHble ycTpolcTBa, MoJieIMpoBaHUE U SKCIIEPUMEHT B CO3JaHUM JIEKTPOHHBIX CPE/ICTB
(I'TIO3), Hayuno-uccnenoBarenbckass padora, OCHOBbI KOHCTPYHUPOBAHHS 3JIEKTPOHHBIX CPENCTB,
TeopeTnueckre OCHOBbI KOHCTPYUPOBAHMS U HAEKHOCTH PaJMOAIEKTPOHHBIX CPEACTB, TeopeTuueckue
OCHOBBl TEXHOJOTMH DPAJUOIEKTPOHHBIX CPEICTB, TeOpeTHYEeCKHe OCHOBBI 3JIEKTPOTEXHUKH,
TexHo0rus NPOU3BOJICTBA 3JIEKTPOHHBIX CPEJCTB.

3. TpeOoBanus K pe3yJbTaTaM OCBOECHHSI JUCUUIIJIMHBI

[Ipouecc n3ydeHus: JUCHUILIMHBI HANIPaBiIeH Ha (POPMUPOBAHUE CIETYIOIINX KOMIIETEHIINMN:

— TIK-7 cnocoOHOCTh pa3pabaTsiBaTh MPOCKTHYIO U TEXHUYECKYIO TOKYMEHTALHUIO, OPOPMIISATH
3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE paboThI;

— TIK-8 roTOBHOCTBIO OCYILECTBIIATH KOHTPOJb COOTBETCTBHS pa3padaTblBa€MbIX MPOEKTOB U
TEXHUYECKOU JOKYMCHTAIlMKM CTaHAapTaM, TCEXHUYCCKUM YCIOBUSAM W JOPYI'UM HOPMATHBHBIM
JOKyMEHTaM;

B PEIYALTATEC UBYUCHHUA NUCHUIIMHBI CTYACHT JOJIKCH:

—  3HATh OCHOBBI ABTOMATU3aLIMU IIPOEKTHO-KOHCTPYKTOPCKOM IEATEIbHOCTH, MaTeMaTHUECKUE
MOACIN 00BHEKTOB MPOCKTUPOBAHUA, MCTOAbl PCHICHUA IMPOCKTHBIX 3ada4 MCTOAbI 3allHUTLI POC or
pa3HOO0Opa3HbIX BHEUIHUX M BHYTPEHHHUX JECTaOMIM3UPYIOMIMUX (aKTOPOB (KIMMaTUYECKUX, TETJIOBBIX,
MEXaHWYECKUX U Jp.) MPU UX 3KCIUTyaTallil, TPAHCIOPTUPOBAHUM U XPAHEHUU KOHCTPYKTHBHBIE MEpPHI
MOBBIILIEHUST HAIE&KHOCTH HIMpokoro kiacca POC mpu ecTaOMIM3UpYIOUIMX BO3ACHCTBUSX METOABI
MaT€MaTU4CCKOro MOACINPOBAHUS IJICKTPUUCCKUX, TCIIJIOBBIX U MEXaHNYCCKUX IMPOLECCOB B POC [J

— yYMeThb NPOEKTHPOBATh C TOMOIIBI0 KOMITBIOTEpAa KOHCTPYKIMH AHAJIOTOBBIX M IU(PPOBBIX
YCTPOHCTB Ha OCHOBE JaHHBIX 00 MX (DYHKIHMOHAJIBHOM HA3HAUYEHUM, DJIEKTPUUECKHUX MapaMeTpax U
YCIOBUAX  OKCIUTyaTallMd  HMCIIOJIB30BaTb MATCMATHUYCCKUC MOACIM W MCTOAbLI JId  PCHICHUA
npo¢eCCHOHANBHBIX 3aJa4 aBTOMAaTU3UPOBAHHON pa3pabOTKN KOHCTPYKIMHA M TEXHOIOTUH IEKTPOHHBIX
CpCACTB MPECACTABIIATL TCXHUYCCKHUEC PCHICHUA C HUCIIOJIB30BAHUCM CPCIACTB KOMHLIOTepHOﬁ rpa(bmm u
reOMETPUUYECKOIO  MOAENUpoBaHus Hucnonbp3oBarh cra”aaprsl ECKJ u  apyryro  HOpMaTuBHO-
TEXHUYECKYI0 JOKYMEHTAIlMI0 B TPOCKTHOM JESITENIBHOCTH pa3padaThiBaTb KOHCTPYKTOPCKO-
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TEXHOJIOTHUECKYIO TOKYMEHTAIUIO C ITOMOIIBI0 MH(POPMALMOHHBIX TEXHOJOTHH, MPUMEHITh MaIIMHHBIE
METO/IbI pacyéTa napamMeTpOB NEMEHTOB U YCTPOKCTB

— BJaJeTh COBPEMEHHBIMHU aNNapaTHBIMU M MPOrPaMMHBIMHU CPEACTBAMHM aBTOMAaTHU3alUU
pa3pabOTKM KOHCTPYKUMH W TEXHOJIOTUH TPOU3BOJACTBA AIIEKTPOHHBIX CPEICTB COBPEMEHHBIMH
IIPOrPaMMHBIMU CPEICTBAMH IOATOTOBKH KOHCTPYKTOPCKO-TEXHOJOTMUECKON JOKYMEHTAIU!

4. O0bemM AMCUMIVIMHBI M BUABI Y4eOHOH padoThl
OO6mas TPyAOeMKOCTh JIHUCIMIUIMHBI COCTaBiseT 6.0 3a4eTHBIX EIUHUIIBI M TpEeACTaBiIcHA B
Tabnume 4.1.
Tabmuna 4.1 — TpynoeMKOCTh TUCIIUTUIMHBI

Bunsr yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
7 ceMecTp 8 cemectp

AynuTopHbBIE 3aHATHUS (BCEro) 119 84 35
Jlexmun 22 12 10
JlaGopartopHbie paboThI 92 72 20
KonTpomnb camocTosiTensHOM paboTh! (KypcoBOn 5 5
MPOEKT / KypcoBasi paboTa)
CamocrosTenpHas padora (Bcero) 61 24 37
OdopmiieHre 0TYETOB 110 Ja00PaTOPHBIM 51 19 32
paboram
[TpopaboTka JIEKIIMOHHOTO MaTepuraia 10 5 5
Bcero (6e3 ax3ameHa) 180 108 72
[ToaroroBka u cada sK3amMeHa 36 36
OO01mas TpyI0eMKOCTh U 216 108 108
3aueTHblec EnuHMIBI 6.0 3.0 3.0

5. Conep:xxaHue QTUCUMILIHHBI

5.1. Pa3nenn! AMCHUILIAHBI X BUABLI 3aHATHHA
Paznensl AUCTIMTUTMHBI U BUBI 3aHATUN TTPUBEACHBI B TabuIe S.1.
Tabmuna 5.1 — Pa3nensl JUCIHUAIUTHHBI U BUALI 3aHATHI

HazBanus pa3aciioB JUCHUTIIIMHBI

Jlexnn
JlaboparopHbie pabOTHI
CamocTosiTeapHas
pabora
KypcoBas pabora
Bcero vacos
(Oe3 ax3ameHa)
dopmupyembie
KOMITETCHI[UH

7 cemecTp

1 Beeneuue 210 1 0 3 |TIK-7,

I1K-8
2 OcHOBHBIE IPUHLIUIIBI U MeTofo0rus npuMenenus UT npu 4 10 1 0 5 |TIK-7,
npoektupoBanuu POC [1K-8
3 UT na pa3znuuHbIX 3Tanax npoexktupoBanus POC 2 | 4 2 0 8 |IIK-7,

I1K-8
4 ABTOMaTM3MPOBAHHOE MPOEKTUPOBAHUE KOHCTPYKLUHI U 2 142 9 0 53 | IIK-7,
TEXHOJOTUYeCKuX nporeccoB POC I1K-8
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5 UT npoextupoBanus aeranei u coopok koHcTpykimii POC ¢ 2 126 11 0 39 | IIK-7,

nomoibio CATIP [1K-8

Hroro 3a cemectp 12 /72 24 0 | 108

8 cemecTp

6 [IpoexTupoBaHuE MIEUATHBIX Y3J10B ¢ moMotisio UT 4 | 8 14 5) 26 |TIK-7,
I1K-8

7 ObecrnieueHne KauecTBa, HaaEKHOCTH U onTuMu3aiusg POC 4 | 4 14 22 |TIK-7,
I1K-8

8 OdopMIiIeHHE KOHCTPYKTOPCKOM TOKYMEHTAIIUN C TIOMOIIBIO 2 | 8 9 19 1IK-7,

CAIIP I1K-8

Hroro 3a cemecTp 10 | 20 37 5 72

Hroro 22 192 61 5 | 180

5.2. Conepxxanue pa3ieoB IMCUUILUIAHBI (110 JEKIMIM)
ConeprxkaHue pasaenoB TUCIUILIAH (TI0 JIEKIUSIM) IPUBEICHO B TadiuIie 5.2.
Tabnuua 5.2 - CopepxaHue pa3aesoB IUCUUIUIMH (TI0 JIEKIHIM)

s | EE
s |32
Hassatms pasieson ConeprxkaHue pasaenoB TUCIUILTAHBI IO s - § %
JEKLUAM o S E
S8 o =
a e 2
= o
7 cemectp
1 Beenenue ConepxaHue U 3aJ1auu Kypca, peKOMEH/1aIluH 2 [K-7,
1o ero myueHuro. MupopmannoHHsle [1K-8
texnonoruu (UT) B mpodeccronanpHoOM
NEeSITEIbHOCTH UHKEHEPa-IPOEKTUPOBLINKA
POC. TepMUHBI U IOHATHSL, UCTIOJIb3yEMbIE
npu UT npoekruposanuu POC
Hroro
2 OCHOBHbBIE IPUHLIUIIBI U Opranu3zanus npoexkruposanus POC ¢ 4 [K-7,
MeTomonorus npumenenns UT npu noMmotbo UT. CrucTeMHBIN MOOXOI K T1K-8
npoekrtuposanuu POC npoekrupoBanuto POC ¢ ucnonb3zoBaHueM
MH(POPMALIMOHHBIX TEXHOJIOTHI.
Nudpopmanmonnsie CALS—texHonoruu
noazepxku POC Ha Bcex 3Tanax >KH3HEHHOTO
mukta. Craauu pa3paboTKU KOHCTPYKTOPCKOM
JOKYMEHTALMH [TPU IPOEKTUPOBAHUH C
nomompsro UT
Hroro
3 UT Ha pa3nuuHbIX dTanax Knaccudukarus 3a1a4 npoeKTUPOBAHUS, UX 2 [K-7,
npoektrpoBanusi POC dhopmanmzanus. Maremarnueckue MoJIeIn [1K-8
(MM) POC. DOramnbl pa3BUTHA U KpaTKast
XapaKTepUCTUKA COBPEMEHHOI'O COCTOSTHUS
CAIIP paanosneKTpoOHHBIX CPEJICTB, CUCTEM U
KoMILIeKCcOB. KoMmruiekcHbie
UHTEJIJIEKTYyaIbHblE (MHTETPUPOBAHHBIE)
CAIIP. CneunanuszupoBanubsie CAIIP niist

CornacosaHa Ha noprane N2 21170 S



CO3JaHUS CXEM AJIEKTPUUECKUX
MPUHLIUIIAATIBHBIX, MOIETTUPOBAHUS HX
paboThI, MPOEKTUPOBAHUS MIEYATHBIX ILJIAT,
pasMenieHust HU(GPOBOI AMEKTPUUECKOI CXeMbl
B yctporictBax [IJINC. IlepcriekTuBsI
pa3BUTHS aBTOMaTHU3UPOBAHHOTO
MIPOEKTUPOBAHMUS.

Hrtoro

4 ABTOMaTU3MPOBAHHOE
POEKTUPOBAHUE KOHCTPYKLUH 1
TEeXHOJOornuYeckux npoieccoB POC

Pone UT B npouecce coznanust POC. YpoBHu
MPOEKTUPOBAHUS — CUCTEMHBIH,
(YHKIIMOHATBHBIA, KOHCTPYKTOPCKHUH,
TEXHOJOTHYECKUH. TUIOBBIE TPOEKTHBIE
Ipoueaypsl npu npoexkruposannu POC.
O600meénnas Metonuka npoekrupoBanus POC
¢ npumenenuem UT. Madopmarnmonnas
MoJielb TIpoekTa, 6a3el nanubiX (B1), cucremsr
ynpasneHus 6azamu naHHbix (CYB/),
pacnipenenénnbie bJI. CpaBHUTEIBHBIN 0030D
OCHOBHBIX XapaKTEPUCTUK PA3JINYHBIX TUIIOB
COBPEMEHHBIX TEXHUUYECKUX CPEJICTB.
Konuenuus aBToMaTU3upOBaHHOTO pabouero
Mecta (APM) npoextupormmka POC Ha 6a3e
[1K. 3agauu ynpaBieHUs U ONTUMHU3AIUH,
METOBI UX PEIICHUSI.

Hroro

[K-7,
[1K-8

5 UT npoextupoBaHus AeTajei U
c6opok xoHcTpykiuit POC ¢
nomoupro CAITP

Knaccudukanus 3agad npoeKTUpOBaHUS, UX
dbopmanuzaus. Maremarndeckue MoJeln
(MM) POC. DTansl pa3BUTHS U KpaTKas
XapaKTePUCTUKA COBPEMEHHOIO COCTOSIHUS
CAIIP paanosyieKTpOHHBIX CPENICTB, CUCTEM U
KOMILIEKCOB. KOoMILIEKCHBIE

MHTEJJIEKTYya bHbIE (MHTETPUPOBAHHBIE)
CAIIP. CrieunanuzupoBannbie CAIIP mis
CO3/IaHUs CXEM DIIEKTPHUECKHUX
MPUHIUTTHATIBHBIX, MOICITUPOBAHUS UX
paboThl, MPOEKTUPOBAHUS TEUATHBIX ILIAT,
pasMenieHus TU(GPOBOI AMEKTPUIESCKON CXEMBI
B ycrporctBax [IJIMC. TlepcniekTuBbl
Pa3BUTHUSI aBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHUS.

Hroro

[1K-7,
[1K-8

Hroro 3a CEMCECTP

12

8 cemecTp

6 [IpoexTupoBaHME MIEUATHBIX y3JIOB C
nomoniso UT

Oco0eHHOCTH POEKTUPOBAHUS MTEYaTHBIX
y3110B ¢ nomouipto UT. BodamoxkHocTH 1
ocobenHoctu uaTepdericoB paznuaabix CAIIP.
MeTonuka MpOeKTUPOBAHUS MIEYATHBIX Y3JIOB B
komruiekcHbix CAITP P-CAD, Altium
Designer, OrCAD, DipTrace u np.
Opranmzanus u BeaeHne ouoanorek JPD.
Co3anue ycloBHBIX TpaduuecKux

[1K-7,
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obo3navyenuit OPJ, ycranoska DPD Ha
MeYaTHbIE TUTAThI M pa3padoTKa MOCAT0IHBIX
Mect DPD. Co3nanue kommnonentoB POC.
Pa3paboTka cxem 3JIeKTpUIeCKUX
MIPUHIMITAATBHBIX. [[nanoroBoe pa3menieHue
OP3. Jlnanorosas 1 aBTOMaTH4IeCKast
TPacCUPOBKA MIPOBOHUKOB MMEYATHBIX TIIIAT.

Css3b ¢ gpyrumu CAIIP.

Hroro
7 ObecrieueHne KauyecTna, Kommiexc TPUAHA, (moacucteMbl 4 [1K-7,
HaAEKHOCTH U onTuMu3anus POC «ACOHUMKA-T») nns monenupoBanus Ha [IK [1K-8

CTAallMOHAPHBIX U HECTALMOHAPHBIX TEIUIOBBIX
MPOLIECCOB, MPOTEKAOIINX B KOHCTPYKIHUSIX
POC (cTroeunbie KOHCTPYKITUH, OJIOKHU C
pPEryIIIpHON U HEPETYISAPHOU CTPYKTYpaMHU,
Me4aTHbIC y3JIbl, PYHKIIMOHAJIbHBIE SUEHKH,
Mukpocoopkn). Kommneke ACOHUKA-K s
YIPABICHUS HAAEKHOCTBIO U3JEINI Ha
pPaHHUX dTanax MPOeKTUPOBAHMUS,
M3TOTOBJIEHUS, HKCITyaTalluu U YTUIIU3ALUH.
VYHuBepcalibHasi MPOrpaMMHasi CHCTEMa
KOHEYHO-31eMeHTHOro aHanu3a ANSYS mis
PELLICHHS JTUHEWHBIX U HEJTMHEWMHBIX
CTAallMOHAPHBIX U HECTALIMOHAPHBIX
MIPOCTPAHCTBEHHBIX 33/1a4 MEXaHUKHU
KOHCTPYKLIMM, 3a/1a4 TeIUIONEepeaadu 1
TEII000MEeHa, NEKTPOAMHAMUKHI

Hroro
8 OdopMIieHHE KOHCTPYKTOPCKOM Oco0eHHOCTH aBTOMATH3UPOBAHHOTO 2 [IK-7,
JNokyMeHTanuu ¢ nomouisio CAITP o opMIIEHHUST KOHCTPYKTOPCKOM TOKYMEHTAIH [1K-8
POC B coorBercTBHU ¢ ECK]J]
Hroro 2
HTtoro 3a cemectp 10
Hroro 22

5.3. Pa3nesbl JMCUMILIMHBI M MEKIMCUMILIMHAPHBIE CBSA3M ¢ 00€eCceYuBAIIMMH (MPeAbITYIUMHU)
U o0ecneynBaeMbIMU (MOCJIey OIUMH) JUCHUIIIMHAMHA
Paznenpl MUCHUTITMHBI U MEKIUCHIUTIMHAPHBIE CBSA3H C O0CCIEYMBAIOIIUMU (MIPEABITYIIIUMH) 1
o0ecrneunBaeMbIMH (ITOCIEIYIONIMMHI) TUCIUTUIMHAMY TIPEICTaBIeHBI B TabuIe 5.3.
Tabnuna 5.3 - Paznensl AUCIUTUIMHBI 1 MEXIUCITUTUIMHAPHBIE CBS3H

Ne pazaenoB qaHHOUM AUCHUIUIMHBL, I KOTOPBIX HEOOXOIUMO
HauMeHOBaHHE TUCLIUILINH M3ydeHre 00eCIeUNBAOIINX U 00€CTIeYMBAEMBIX TUCITUTLINH

1 2 3 4 5 6 7 8

[IpenmecTByronye qUCHUTIINHBI

1 Nn>xeHepHast U KOMITbIOTEpHAs

+ +
rpaguka
2 Nndopmaruka + +
3 KommbrotepHoe + + + + + +

MOJICITMPOBAHHUE MPOIIECCOB B
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POC

4 KoHCTpyHpOBaHUE U
TEXHOJIOTUSI MUKPO- U + + + + +
HAHOAJIEKTPOHHBIX CPEJCTB

5 OCHOBBI KOHCTPYHUPOBAHUS

+ + + + + + + +

AIIEKTPOHHBIX CPEJICTB
6 OcHOBBI NPOCKTHPOBAHI + + + + + + +
MHUKPOBOJTHOBBIX YCTPOMCTB
7 CxeMO- M CHCTEMOTEXHHUKA + + +
AIIEKTPOHHBIX CPEJICTB
8 TeopeTHueCcKre OCHOBBI 4 + +
AIIEKTPOTEXHUKH
9 TexHoNOTHUS IPOU3BOJICTBA + + + + + + +
JJIEKTPOHHBIX CPEJICTB
10 Vopasienne kauecTBOM

0 YmpagneHue KauecTBO + + + +

IEKTPOHHBIX CPEICTB

[Tocnenyromue TUCITUATITUHBI

8 IloaroroBka K cade ¥ caada

+ + + + + + + +
roCy1apcTBEHHOIO 3K3aMeHa

9 IlpennumioMHast mpakTUKa + + + + + + + +
9 IlpenaumioMHast mpakTUKa + + + + + + + +
15 3ammTa BbITyCKHOM

KBTH(UKAIIMOHHOMN paboTHI,

BKJTI0YAsl TIOATOTOBKY K + + + + + + + +
MPOLEAYPE 3aIIUThI U IPOLEYPY

3aIUTHI

5.4. CoorBeTcTBHE KOMIIETEHIUI, POPMHUPYEMBIX NPH U3yYeHUH TUCHUIINHBI, H BUI0B 3aHATHIA
CooTBeTcTBHE KOMIIETCHLWH, (OPMUPYEMBIX IMPH HM3YUYEHUH IWUCUUIUIUHBI, ¥ BUAOB 3aHATUI
MpeACTaBiIeHo B Tabnuie 5.4
Tabmuna 5.4 — CoOTBeTCTBHE KOMIIETCHIMH W BHJIOB 3aHATUH, (OPMHPYEMBIX NpU H3YYCHUH
JUCLUIUIMHBI

Bunw! zaustuit

R
E Q % e g S
= o T A g s
5 s & 2 E 33~ 5
A <
5 = §‘ = S 85 S g = DOopMBI KOHTPOIIS
2 % 28 SRt g8
= o) Qs T 2 — = [~
=) = o o S o A § Q. o o
M Lg M o S [5) o
= 2'S g 2
S &8 O
I1K-7 + + + + KonTponbHas pabora,

Ok3amen, Koncrnekr
caMonoArotoBku, OTYeT 1no
naboparopHoit paboTe,
Ornpoc Ha 3aHATHUSX,
Brictymienne (mokmnan) Ha
3ansitun, Tect, OTUeT MO
KypcoBoii pabote
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I1K-8 +

+ + KonTponbhas pabota,
Ok3ameH, Korcnekr
camMoroaroroBku, OT4eT 110
naboparopHoit paboTe,
Ormpoc Ha 3aHATHUSIX,
Brictymuienne (mokmian) Ha
3aHaTun, Tect, OTUeT 11O
KypcoBoi pabote

6. UnTepakTuBHBIC MeTOABI U (OPMBI OPraHU3ALMHN 00yUCHH S

He npenycmotrpeno PYII

7. JlabopaTopHbie padoThl

HaunmenoBaHue 1abopaTtopHbIX padoT npuBeaeHo B Tabauue 7.1.
Tabnuua 7. 1 — HaumeHoBaHue 1a00paToOpHbIX paboT

CornacoBaHa Ha noptane Ne2 21170

5 | 2 E
2 = =
Z > 5
HazBanus paznenos HaunmeHnoBaHue 1abopaTtopHbIX padoT § 53 E,
=
=
= 5E
= S
7 ceMecTp
3 UT nHa paznuyHbIX 3Tanax Brinmonnenue ueprexeit komnoneHToB POC B 4 [1K-7,
npoekrtuposanus POC Solid Works (koHTpOsBpHOE 3a1aHKE) [1K-8
Hroro
4 ABTOMAaTU3HPOBAHHOE CocraBnenue Texuuueckoro 3ananus (T3) Ha TIK-7,
POEKTHPOBAaHUE KOHCTPYKIUH 1 aBTOMAaTH3HUPOBAHHOE MTPOEKTUPOBAHUE OIIOKA I1K-8
TEXHOJIOTHUECKUX TporieccoB POC POC
KommonoBka u pa3zpaboTka o011ero Buaa 8
koHcTpykumu POC
[IpoektupoBanue nuuesoi nanenu POC B 4
SolidWorks
IIpoexktupoBanue Hecyen koHcTpykuuu POC B 4
SolidWorks
3HAKOMCTBO C CUCTEMOM aBTOMAaTU3UPOBAHHOTO 2
MPOEKTUPOBAHUS MIEYATHBIX TJIAT
Opranmzanus u BegeHue ouomnorex P
Co3znanme ycloBHBIX rpaduuecKux
o6o3navyenuit (YI'O) anekTpopaanosieMeHTOB
IIpoexTupoBaHKE SIEKTPUYECKUX CXEM 4
Htoro 42
5 UT npoextupoBaHus AeTanei u Hetanu B SolidWorks 2 IIK-7,
c6opok xkoHcTpykIui POC ¢ C6opku B SolidWorks 2 [1K-8
nomoisto CAIIP :
Yeprexu B SolidWorks 4
Pucoanue TpéxmepHbIx 3ckn30B B SolidWorks 2
Maccussi anementoB B SolidWorks 2
OnemenTsl “Tlo Tpaekropun™ u “IloBepHyTh” B 2
9



SolidWorks

Pa3pabotka kopmycoB POC u3 nuctoBoro 2
mertasuia B SolidWorks

Hcnonp3oBanue CTaHIAPTHBIX KPETIEKHBIX 2
koMIioHeHTOB B SolidWorks
Pa3paboTka mocasiouHbIX MECT HA MEYaTHOM 4
J1aTe JIJIsi MOHTaXa KOHCTPYKTUBHBIX
3JIEMEHTOB
ITonroroBka komnoneHToB POC s KypcoBoit 4
paboThl
Hroro 26
Uroro 3a cemecTp 72
8 cemectp
6 [IpoexTupoBaHue MEUATHBIX y3J10B C | J[ManoroBoe pazMemieHue 4 [K-7,
nomonisro UT ANEKTPOPATUOIEMEHTOB Ha MEYaTHOM T1aTe [1K-8
Py4dHas u uHTepakTUBHAS TPACCUPOBKHU 2
MIPOBOJHUKOB MEYATHBIX IJIaT
ABTOMaTHUYECKasi TPACCUPOBKA MTPOBOAHUKOB 2
MeYaTHBIX IJIaT
Hroro 8
7 O0ecnieueHre KayecTna, OOecneuenre KauyecTna, HaAEKHOCTH U 4 TIK-7,
HanéXHOCTH U onTuMuzanus POC ontumusanusg POC T1K-8
Hroro
8 OdopmIieHre KOHCTPYKTOPCKOM W3yuenue cpeacTB aBTOMaTU3UPOBAHHOTO 8 IIK-7,
JoKyMeHTanuu ¢ nomouibio CAITP oopMIiTeHNSsT KOHCTPYKTOPCKO- [1K-8
TEXHOJIOTHYECKON TOKYMEHTAINH
Utoro 8
Hroro 3a cemecTp 20
Htoro 92

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

9. CamocrosiTesqibHasA padora
Bunbl camocTosTensHOIM pabOThI, TPYIOEMKOCTh U (hOPMHUPYEMbIe KOMIIETSHIIMHU TIPE/ICTaBICHBI B
tabnuue 9.1.
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Tabmuna 9.1 - Buasl caMoCTOsSTeNEHON pabOTHI, TPYI0EMKOCTh M (pOpMUpYyEeMble KOMITETEHIINN

g v
=) 3 X
S 5 =
Bussl caMmocToATeIbHOM = 2o
Ha3Banus paznenos 5 > £ 5 DOopMBI KOHTPOJISA
paboTsI S S =
= o =
al e 2
= iS)
7 cemectp
1 Beenenue [TpopaboTKa JEKIIHOHHOTO 1 [IK-7 | Koncnext
Marepuaia caMonoArotoBku, Ompoc
Vitoro 1 Ha 3aHATHAX
2 OCHOBHBIC TIPUHITUTIBI [TpopaboTka JTEKIIMOHHOTO 1 [IK-7, |Koncmekr
metoponorus npumenenus UT | marepuana IIK-8 | camonoaroroBku, Omnpoc
npu npoektupoanuu POC Wroro Ha 3aHATHAX
3 UT Ha pa3nuuHbIX dTanax [TpopaboTKa JEKIIMOHHOTO 1 I1IK-7, |Koncmekr
npoektupoBanus POC Marepuana K-8 | camonoaroToBku, Ompoc
Ha 3aHATUAX, OTYeT I
OdopmiieHne 0T4ETOB 10 1 63a ’ 9 g 0
n1abopaTopHbBIM paboTam f1abOpATOpHOM paboTe
UToro 2
4 ABTOMaTU3MPOBAHHOE [TpopaboTka JTEKIIMOHHOTO 1 [IK-7, |Koncmekr
IIPOEKTUPOBAHKE Marepuana K-8 | camonoaroroBku, Ompoc
KOHCTPYKIMN U O(OPMIICHHE OTHETOB IO 1 Ha 3aHATUAX, OTYET 1o
TEXHOJIOTHYECKUX MPOLECCOB | PATOPHBIM PaGoTam nabopaTopHoil pabote
POC
OdopmiteHre 0T4ETOB TIO 1
naboparopHbeIM paboTam
OdopmiieHre 0TYETOB TI0 1
JabopaTopHBIM paboTam
OdopmiieHre 0T4ETOB TIO 1
nabopaTopHbBIM paboTam
OdopmieHne 0T4ETOB TIO 1
1abopaTopHBIM paboTam
OdopmiieHre 0T4ETOB TIO 1
nabopaTopHbIM paboTam
OdopmieHne 0T4ETOB 1O 1
nabopaTopHBIM paboTam
OdopmiieHne 0T4ETOB IO 1
n1a0opaTopHBIM paboTam
UToro 9
5 UT npoextupoBaHusi [TpopaboTka JTEKIIMOHHOTO [IK-7, |Koncmekr
neTaneit u cOopok marepuana K-8 | camonoaroroBku, Ompoc
koHCcTpykuuid POC ¢ OQOPMIEHHE OTUETOB 10 1 Ha 3aHATHAX, Ortuer o
nomoisto CATIP 11a6OPATOPHBIM PaGOTaM KypcoBoii pabore, OTyer
1o JtaboparopHoi padoTe,
Odopmienue 0T4ETOB MO 1 JK3aMeH
nabopaTopHbIM paboTam
OdopmiieHre 0TYETOB TIO 1

CornacoBaHa Ha noptane Ne2 21170
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nabopaTopHbBIM paboTam

OdopmiieHne 0T4ETOB 1O 1
abopaTopHBIM paboTam
OdopmiieHre 0T4ETOB TIO 1
nabopaTopHbIM paboTam
Odopmienne 0T4ETOB 1O 1
nabopaTopHBIM paboTam
OdopmiieHre 0T4ETOB TIO 1
n1abopaTopHbBIM paboTam
Odopmiienne 0T4ETOB 1O 1
1abopaTopHBIM paboTam
OdopmiieHne 0T4E€TOB IO 1
J1abopaTopHBIM paboTam
OdopmiteHre 0T4ETOB TIO 1
naboparopHbeIM paboTam
Uroro 11
Htoro 3a cemectp 24
8 cemectp
6 [IpoextupoBanue nedatHsix |[Ipopabotka nekuuonHoro| 2 [IK-7, | Koncmekt
y3JI0B ¢ noMoupo UT Marepuaia K-8 | camomnoarororku, Ompoc
OdopmiieHre 0T4ETOB TIO 4 HagaHﬂTHﬂX’ PquT 1o
nabopaTopHbIM paboTam f1abOpaTopHON paboTe
OdopmieHre 0T4EeTOB 110 4
nabopaTopHBIM paboTam
OdopmiieHne 0T4ETOB TIO 4
nabopaTtopHbeIM paboTam
Htoro 14
7 ObecnieueHne Ka4ecTna, [TpopaboTka JTEKIIMOHHOTO 2 [IK-7, |Koncmekr
HaJIE)KHOCTU U ONTUMHU3ALKS | MaTepuaa IIK-8 | camonoaroroBku, Ompoc
P3C OdopmieHne 0T4ETOB TIO 12 HagaHHTHﬂX’ qugT 1o
TOPHOI T
1abopaTopHBIM paboTam f1abOpaTOpHOM paboTe
Utoro 14
8 Odopmnenune [TpopaboTka JTEKIIMOHHOTO 1 [IK-7, |Koncmekr
KOHCTPYKTOPCKOM Marepuaia [IK-8 | camonoaroroBku, Omnpoc
zctflzr[npaemauun C TIOMOIIIBIO OdOpMICHHE OTYETOR 110 8 Ha 63&H$[TI/I$IX, E)T‘{gT o
7abopaToOpHBIM paboTam 71aDOpaTOpHOM pabote
Hroro 9
Hroro 3a cemectp 37
[ToaroroBka u crada 36 DK3aMeH
JK3aMeHa / 3a4eTa
Htoro 97

9.1. Bonpocsl Ha NpopadoTKY J1eKIMOHHOI0 MaTepuaJia
1. Hndopmanuonusie TtexHoiorun (MT) B mnpodeccuoHanbHOM ACATEIHHOCTH WHXEHEpA-

npoektuposiuka POC

CornacoBaHa Ha noptane Ne2 21170
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10. KypcoBasi paGora (mpoexr)
TpynoeMKOCTh ayIMTOPHBIX 3aHATHH W (OPMHUpYEMble KOMIIETCHIIMM B PaMKaX BBITOJHEHUS
KypcoBoii paboTsl (mpoekTa) rnpenacrasiaeHs! Tadbmauie 10.1.
Tabmuna 10. 1 — TpyaoeMKOCTb ayIMTOPHBIX 3aHATUH M (OpMUpyeMble KOMIIETEHIIMH B pPaMKax
BBITIOJTHEHUS KYPCOBOM paboTHI (POEKTa)

HanmMenoBaHue aynuTOpHBIX 3aHATUI

TpynoeMKoCTb,
q
dopmUpyeMbIE
KOMIICTCHITUN

8 cemectp

ol

ABTOMaTU3MpPOBaHHAS Pa3pabOTKa KOMIUIEKTAa KOHCTPYKTOPCKOM
nokymeHnTauu POC

TK-7, TIK-8

Uroro 3a cemecTp 5

10.1 TembI KypcoBbIX padboT

IIpumepHasi TeMaTHKa KypcOBBIX padoT (MPOEKTOB):

B Xome KypcoBoro mpoekTa HEOOXOOMMO  pa3paboTarh  KOHCTPYKTHBHO-3aKOHUEHHBIE
¢bynkumroHanbHble y3ibl (PY) POC paznoobpa3Horo HazHaueHusi: OOpTOBbIE, MOPCKUE, HA3€MHBIE U T.1I.
M3-3a BpeMEHHbBIX OTrpaHUYEHUH, MPU BBIOOpPE TEMbl IMPOEKTa PEKOMEHAYETCs, KaK MpaBUIIO, OTAABATh
npennoutenue OV, sxoasmum B coctaB POC (unu 3akonueHHoe POC), conepikaiiue B cocraBe He Oonee
50 aneKTpopaauo3IEMEHTOB. 3aJaHus, BbIIaBa€MbIE CTYAEHTY Ha BBIIIOJHEHUE KypCOBOIO IIPOEKTa,
JOJOKHBI OTBEYATh CIEAYIOUIUM TPeOOBaHUSAM:

— YpPOBHIO IIOJAIOTOBKM CTYJIE€HTAa M OrpPaHUYEHUIO IO BPEMEHM, OTBEAEHHOMY Ha €&
BBINOJIHEHHE;

— colep)kaTh 3a/aud, C KOTOPbIMM CTaJIKUBaeTcs OakasaBp, 3aHUMAIOIIMIICA pPacu€THOM HU
KOHCTPYKTOPCKOM J€ATENbHOCTBIO B X0/1€ IpoekTupoBanus POC;

—  IpexycMaTpuBaTh HEOOXOJUMOCTh O3HAKOMIICHHS C TOTIOIHUTEIBHOMN JIUTEpaTypoi;

—  TOOUIPSIOTCS pealibHble TE€Mbl KYPCOBBIX IPOEKTOB, @ TaKXe TEMBI, SBISIOLIMECS YaCThIO
BBIITYCKHOW KBaJTH(PUKATUOHHON PaOOTHI (IUTUIOMHOTO MPOEKTA).

— Ilo KOHCTPYKTHUBHOW CIOXXHOCTH pazpabarbiBaeMoe POC nomkHO OBITh He HIKe 1-ro
CTPYKTYPHOTO YPOBHS M BBINIOJIHEHO C YYETOM cTaauil npoektupoBanus no ECK/I.

Hcxonnble JaHHbIE K NPOEKTY. VICXOAHBIMYU TaHHBIMU 1Sl BBIITOJIHEHUS IIPOEKTA SIBJISIOTCS:

—  cxeMa 3JeKTpuueckas npuHuunuansHas OY ¢ onmucanueM paboOThI, ¢ MEPEUHEM BXOISAIINX
aJIeKTpopaauo3neMenToB (OP3J) u nx mapameTpos;

— DJIeKTpUuYECKHe TpeOOBaHWS C YyKa3aHHMEM [JaHHBIX, HauOojee XapaKTepHBIX IS
pa3pabarelBa€MOro YCTpOMCTBa, Hampumep, sl PagUONpPUEMHOIO YCTPOMCTBA: YYBCTBUTENIBHOCTD,
n30MpaTeIbHOCTh, paOOuMii JMana3oH YacToT W JIpyrue; A paJuolepesialoiero ycTpoiicTBa —
CTaOMJIBHOCTD YAaCTOTHI, BBIXOJHASI MOIHOCTh, paOOUMil [uana3oH 4acToT U T.1.;

— YCIIOBMsI OKCIUIyaTalluM pa3auyHbelx TUnoB POC B 3aBUCHMOCTH OT KJIMMaTHYECKUX
0COOEHHOCTEH MECTHOCTH, Ilie OHM OyayT paborarh, poja oObekTa (Kopabib, caMONET, CIYTHUK U T.1.) U
APYrMX NPUYMH 3aJal0TCsl  YKa3aHMEM B PACIIMPEHHOM TEXHMYECKOM 3a/laHUM  KOHKPETHBIX
KOJIMYECTBEHHBIX IOKa3arenel BozaeiicTBuil. Hampumep, 6oproBoe camonérnoe POC: ycToWYMBOCTH K
kmuMaTnaeckuM Bo3aercTBusaM mo 'OCT 15150-69, x mexanmuecknM — o I'OCT 16019-78 u TT'OCT
17676-81; ycnoBus xpanenus u tpancrnopruposanus no 'OCT 15150-69;

—  TEXHUKO-KOHOMHMYECKHE TpeOOBaHMs 3aJIalOTCSl CEPUHHOCTBIO NMPOU3BOJCTBA YCTPONCTBA U
IPYINON U3/IETHs B 3aBUCUMOCTH OT CTOMMOCTH €ro pa3padoTku U npou3BoacTsa (1, 2, 3 rpymnsr).

O0beM u conep:xkanue rpapuyecknx pador. ['padudeckas yacTb NPOEKTA BKIIOYAET KOMITJIEKT
yepTexeil Ha pazpabarpiBaemyro neyatHyto miaty (I1I1) o6sémMom He MeHee 6 nrctoB popmara A4 o
I'OCT 2.301-68, BBIITOJIHEHHBIX C UCMOJIb30BAHUEM KOMIIBIOTEPA:
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— HCXOJHAasl cXeMa 3JIeKTpuyYecKas NMpUHLIMIUANbHas npoekrupyemoro POC (unm pucyHok u3
HCTOYHHKA TPOEKTUPOBAHMSI) C YKa3aHUEM IPUMEHSAEMBIX AJIEKTPOPAANOIIEMEHTOB;

—  cXeMa dJIeKTpUyYecKas NPUHLUIIMAIbHAS NPOEKTUpYeMOro nedatHoro ysina POC u nepedyeHs
ANEKTPOPATUOIIEMEHTOB K HEM;

—  4epTEéX MEeYaTHOM IUIaThl;

—  cOOpOYHBII YepTEK MEeYaTHOTO y37a U cenu(UKaIs K HEMY;

—  YepTeXH J0pabOTaHHBIX AeTajel Hecyliel KOHCTPYKLUY;

— uyeptéx obmero Buaa, mpoektupyemoro POC ¢ ucnonszoBanuem SolidWorks.

O0beM 1 conepxaHue PACHETHO-TOSICHUTEIbHOM 3anucKu. PacuéTHO-OsICHUTEbHAS 3aMK1CKa
JOJDKHA COCTOSITh HE MeHee 4eM 13 20 IeYaTHbIX JUCTOB, BBIIIOJIHEHHBIX C UCIIOJIB30BAHUEM TEKCTOBOIO
nporeccopa Word Uil CXOXKeTo M0 BO3MOKHOCTSIM.

Pexomenayemas aureparypa. PykoBonuTens MpoekTa Ha3bIBAET JIUTEPATYPy, KOTOPYIO
1eJIECO00Pa3HO UCIIOIB30BaTh CTYACHTY IpH pa3padboTke koHcTpykiuu [1I1.

JlonoJIHUTe/IbHBIE YKA3aHUA K MPOEKTY. OTOT pa3liei HUCIOIb3YyeTCs PYKOBOLUTENIEM IIPOEKTa
IUIs. BKJIIOYEHMS JTOTIONIHUTENBHBIX TPeOOBAaHMH K MPOEKTY HCCIEeN0BATENLCKOro Xapakrepa. OueBUIHO,
YTO MEPBOHAYAJILHBIA BBHIOOP OOJIBIIMHCTBA XapaKTEPUCTUK (TUI IJIaThl, €€ TabapuUTHbIE pa3Mepsl,
IapaMeTpbl MEYaTHbIX MPOBOAHHUKOB U T.II.) B IPOLIECCE MPOEKTUPOBAHUS YTOUHSAETCS U H3MEHSETCS.
JlononHeHus1, KOTOpble MOSABIAIOTCA Y CTy/IeHTa Ipu padoTe HajJ KypCOBBIM IPOEKTOM, TAK)KE BKIHOUAIOT
B OTOT pa3fen.

Ha cepsepe xommbrotepHoil cetn kadeapst KUIIP umeercs Gonee 150 TeM MHIUBUAYaTbHBIX
3a/laHui ISl KypCOBOM paOOThI (JIEKTPOHHBIE OMMCAHUS CXEM DJIEKTpUYEeCKUX mpuHLUNuaibHbix POC),
KOTOPBIE €KETOAHO MOMOIHAIOTCS U MOTUPHUIIUPYIOTCS.

11. PeiiTuHroBasi cucremMa AJISl OCHKH YCII€EBACMOCTH CTYACHTOB

11.1. Ba/uibHBIE OL[€HKH /ISl 3JIEMEHTOB KOHTPOJIS
Tabmuna 11.1 — banapHbIE OIEHKH JIJIs1 DJIEMEHTOB KOHTPOJISI

o N MaxkcumanbHbIN
. MaxkcuMasbHbIH MaxkcuManbHBIT
DneMeHThI y4eOHOM 0aJsu 3a mepuon Bcero 3a
6amr Ha 1-yro KT ¢ | 6amn 3a nmepuon
JESTSIILHOCTU mexay 2KT u Ha ceMecTp
Hauyajna cemectpa | mMexay 1KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
Brictynnenue (oxmnan) Ha 3 3 3 9
3aHSATHH
Koncnekr 4 4 4 12
CaMOIIOJITOTOBKH
Omnpoc Ha 3aHATHIX 3 3 3 9
OtueT no nmabopaTopHOii 20 25 25 70
pabote
HToro Makcumym 3a 30 35 35 100
nepuoa
Hapacraromum urorom 30 65 100 100
8 cemecTp
Koncnekr 1 1 1 3
CaMOIIOJITOTOBKH
Ormpoc Ha 3aHATUSIX 2 2 3 7
OTueT o KypcoBoi 30 30
pabote
OtyeT no 1abopaTopHOM 10 10 10 30
pabote
14
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HToro makcumym 3a 13 13 44 70
Heproz

OKk3aMeH 30
HapacTraromum urorom 13 26 70 100

11.2. Ilepecuer 0a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKHU
[TepecueT 6aIOB B OIICHKU 32 KOHTPOJBHBIE TOUKH Mpe/cTaBieH B Tadnuie 11.2.
Tabauma 11. 2 — [lepecueT 6aIOB B OLIEHKH 32 KOHTPOJIBbHbBIE TOUKH

banmel Ha 1aTy KOHTPOIBHON TOUKHU Orenka

> 90% ot MakcuMasIbHOM cyMMbI OastoB Ha aaty KT 5

Ot 70% 1o 89% ot MakcumanbHOU cyMMBbI OastoB Ha naty KT

4
Ot 60% 10 69% ot MmakcuMaabHOU cymMMBbI OaioB Ha nary KT 3
2

< 60% ot MakcumasbHON cyMMbI OasioB Ha aaty KT

11.3. ITepecyer cymMmMBbI 02/1JI0B B TPAAUIIHOHHYIO M MEKIYHAPOAHYIO OLEHKY
[lepecuer cymMMbl 6ayIoB B TPaJUIMOHHYIO U MEXIYHApOIHYIO OLICHKY MpEICTaBIeH B TaOaule
11.3.

Tabmuna 11. 3 — Ilepecuer cyMMBbI 6aJJTOB B TPAIUITMOHHYIO H MEXKTYHAPOIHYIO OLICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (oTn4HO)
85 -89 B (o4enp xoporo)

4 (xoporio) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpHUTEIBHO)

3 (yIOBIETBOPHUTENBHO) (3a4TEHO) 60 - 64 E (10CpeioTReHHo)
2 (HEYNOBIETBOPHTENLHO) (Fe Huxe 60 6ammos F (HeymoBiIeTBOPUTEIBHO)

3aYTEHO)

12. YueOHO-MeTOANYecKOe U MHGOPMALMOHHOE O0ecnieYeHue JUCHUTIMHBI

12.1. OcHoBHas auTEpaTypa

1. HWudopManmoHHBIC TEXHOJIOTHH IPOCKTHUPOBAHHUS PAJUOAICKTPOHHBIX CPEACTB: y4eO.
nocoOue ans ctyd. Beicul. yueO. 3aBenenuii / F0.JI. Mypomues, JI.FO. Mypomues, U.B. Topun u ap. —
M.: U3natenbckuit ieHTp «Akagemusi», 2010. - 384 ¢. (manuune B Oubanoreke TYCVYP - 8 7k3.)

2. Kyapssues, E.M. OcHOBBI aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHUs: YueOHUK i By30B / E.
M. KynpsBues. - M.: Akagemus, 2011. - 304 c. (rammuue B 6nbmmoreke TYCVYP - 10 9k3.)

3. Pa3paboTka TEXHMUYECKOTO 3aJjaHKsI U TEXHHUUECKUX MPEIJIOKCHUN Ha npoektupoBanue POC:
YyebHoe mocobue K KypCOBOMY W AUIUIOMHOMY mnpoektupoBanuto / Koopun 0. II. - 2016. 83 c.

[OnexTpoHHblii pecypc] - Pexum pocrtyma: https://edu.tusur.ru/publications/6567, nara oOpamieHus:
01.06.2017.

12.2. lonosHUTEIBHAS TUTEPATYpPa

1. HHdopmanoHHbIE TEXHOJIOTUU NPOEKTHPOBAHUS PATHONIEKTPOHHBIX CpPEACTB: YueOHOe
mocoobue K KypcoBoMy M IuruioMHoMy TipoektupoBanuio / Koopun 1O. I1. - 2016. 74 c. [DneKTpoHHBII
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6566, nara obpamenus: 01.06.2017.

2. VYBapoB A.C. P-CAD. IIpoektupoBaHre 1 KOHCTPYHPOBAHUE IEKTPOHHBIX YCTPOUCTB. - M.:
«lopsuas nmunus-Tenexom», 2004. - 760 c. (nanuuue B 6ubimorexke TYCVYP - 42 5k3.)

3. Cremenko, B.b. P-CAD. TexHonorus mpoeKTHPOBAaHUS TMEYATHBIX IJIaT: Y4eOHOe mocobue
s By3oB / B. b. Cremenxo. - CII6.: BXB-IlerepOypr, 2005. - 711 c. (nannuue B Oubnuoreke TYCVYP -
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20 9K3.)

4. Pazpabotka u odopMIIEHHE KOHCTPYKTOPCKOH  JIOKyMEHTALlMU  PaJHO3JIEKTPOHHOM
annapatypbl: CopaBounuk / O.T. PomanbrueBa, A.K. MBanoBa, A.C. KynukoB u ap.; Ilox pen. O.T.
PomansbrueBoii. — M.; Panno u cBs3b, 1989. — 448 c. (Hanmmune B 6udnuorexke TYCVYP - 21 3k3.)

5. Pazesur B./l., [loranos }O.B., Kypymmn A.A. [IpoextupoBanre CBY ycTpoiicTB ¢ MOMOIIBIO
Microwave Office. — M.: Comon-IIpecc, 2003. - 496 c. (Hanuuune B 6ubaunoreke TYCYP - 14 5k3.)

6. OCHOBBI TPOEKTHPOBAaHUS JJIEKTPOHHBIX CpeAacTB: YueOHoe mocodbme / KozmoB B. I,
YepnbimeB A. A., Kob6pun 1O. II. - 2012. 149 c. [DOnexrtponHslii pecypc] - Pexum pnocryma:
https://edu.tusur.ru/publications/2783, nara o6parienus: 01.06.2017.

12.3 YueOHO-MeTOANYECKHE TOCOOUS

12.3.1. Obs3aTesbHBIC y4eOHO-METOAMYECKHE OCOOH s

1. WudopmanmoHHble TEXHOJOTUU NPOEKTUPOBAHUS PAAHOIIEKTPOHHBIX CPEACTB: YueOHOe
mocoOue K KypcoBoMYy U TuIuioMHOMY TipoektupoBanuto / Koopun IO. I1. - 2016. - 74 ¢. [DneKTpOHHBIHI
pecypce] - Pexxum noctymna: https://edu.tusur.ru/publications/6566, nara oopamenus: 01.06.2017.

2. ABTOMAaTH3UpPOBAHHOE TPOCKTUPOBAHME DPATUOIIEKTPOHHBIX CPEACTB: Meroauueckue
yKazaHus 1Mo camoctosaTenbHol padote / Koopun 1O. I1. - 2017. 23 c. [DnexTpoHHbIN pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/6621, nara o6pamenus: 01.06.2017.

3. HMHdopmanmoHHBIE  TEXHOIOTMH  MPOEKTHPOBAHMS  PAAUOIICKTPOHHBIX  CPENCTB:
Meroanueckre ykazaHus 10 KypcoBOMY U AUIIIOMHOMY nipoekTupoBanuto / Koopus 1O. I1. - 2012. 140 c.
[DnexTponHbIii pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/2615, mara oOpamieHus:
01.06.2017.

4. Altium Designer. SolidWorks. Yacte 1. Pa3paborka »smementHOl 0a3pl: COOpHHK
MPAaKTUYECKUX 3aJaHU 10 MPOEKTUPOBAaHWIO medaTHbIX y310B POC / Ozepkun /. B. - 2012. 66 c.
[DnekTponHbIi pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/1556, mara oOpamieHus:
01.06.2017.

5. Altium Designer. SolidWorks. Yacts 2. CxemorexHunueckoe MpoektupoBanue: COOpHUK
MPAaKTUYECKUX 3aJaHU 10 MPOEKTHPOBAaHWIO medaTHbiX y31moB POC / Ozepkun Jl. B. - 2012. 50 c.
[OnexrponHblii pecypc] - Pexxum poctynma: https://edu.tusur.ru/publications/1554, nara oOGparmieHus:
01.06.2017.

6. Altium Designer. SolidWorks. Yacte 3. Tomnonoruueckoe mnpoekrtupoBanue: COOpHUK
MPAaKTUYECKUX 3aJaHU 10 MPOEKTHpOBaHMIO medarHbIX y310B POC / Ozepxun JI. B. - 2012. 95 c.
[OnexrponHblii pecypc] - Pexxum poctynma: https://edu.tusur.ru/publications/1558, nara obGpamieHus:
01.06.2017.

7. 3HAKOMCTBO C CHUCTEMOW aBTOMATHU3UPOBAHHOTO MpoekTupoBaHus meyarHeix miatr P-CAD:
MeTtoauveckue ykazaHus K jaboparopHod pabore mo mucuumuinHe «HGOpMaMoOHHBIE TEXHOIOTHUU
npoektupoBanus POC» / Kobopun HO. II. - 2012. 28 c. [DnekrpoHHbIii pecypc| - Pexxum pocrtyma:
https://edu.tusur.ru/publications/2614, nara o6pamenus: 01.06.2017.

8. Opranuzanus u BegeHue OubanoTexk paanosnemMenToB B P-CAD: Meroauueckue ykazaHusi K
nabopatopHoii pabore mo guctuiuimHe «MHGOPMAIMOHHBIE TEXHOJIOTHU TMpoekTupoBanus POCy» /
Ko6pun 0. II. - 2012. 31 c. [Onekrponnslii pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/2612, nara o6pamenus: 01.06.2017.

9. Co3naHue ycinoBHBIX rpaduueckux o0o3HaueHuil paguoaiemenToB B P-CAD: Meronuueckue
yKa3zaHus K jgaboparopHoil pabore mo aucuurvinHe «HpopManoHHbIE TEXHOJIOTHH MPOESKTUPOBAHUS
POC» / Kobpun O. IL. - 2012. 60 c. [DnektpoHHbli pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2611, nara oopamenus: 01.06.2017.

10. Pa3paboTka mocaJo4HbIX MECT AJIi MOHTa)Ka KOHCTPYKTUBHBIX JIEMEHTOB Ha M€YaTHOH Ij1are
B P-CAD: Metoanueckue ykazaHus K JiaboparopHod pabore mo mucuumuinae «HHbopmarmonHbie
texHonoruu npoektuposanust POC» / Koopun 1O. I1. - 2012. 83 c. [Onekrponusiii pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2610, nara o6pamenus: 01.06.2017.

11. ®opmupoBanue komrnoHeHToB POC ¢ momomipto aucneryepa oubmmorexk P-CAD Library
Executive: Metonuueckue ykazaHusi K JiabopaTopHoil pabore mo aucuuiuiuHe «HHpopmanmoHHbIe
texHonoruu npoektuposanust POCy» / Koopun 10O. I1. - 2012. 35 c. [OnekrponHsiii pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2609, nara o6pamenus: 01.06.2017.

12. Co3ganue dneKTpUuYeCKUX cxeM rpaduueckum  pempakropom P-CAD  Schematic:
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Meroanueckue ykazaHusi K J1abopatopHoii pabore mo aucuuiuinHe «H(opManoHHBIE TEXHOIOTUH
npoektupoBanust POC» / Kobpun 10. II. - 2012. 46 c. [DaexTpoHHbIii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/2608, nara oopamenus: 01.06.2017.

13. umanoroBoe pa3melieHue snekrpopananodiemenToB B P-CAD: Meroquueckue ykazaHus K
naboparopHoil pabore mo nucuuiuivHe «/HpOpMaIMOHHBIE TEXHONOTHMM NpoekTupoBaHus POCy /
Ko6pun 0. II. - 2012. 48 c. [OnekrponHslii pecypc] - Pexum  gocryma:
https://edu.tusur.ru/publications/2607, nara ooparenus: 01.06.2017.

14. Pyynas wu WHTepakTHBHas TPACCUPOBKHM TNPOBOJHUKOB mneuaTHbix Iuiar B P-CAD:
MeTtoauveckue ykasaHusi K JiaboparopHoi pabore mo nucuuiuinHe «HGoOpMalMoHHbIE TEXHOJIOTHUU
npoektupoBanuss POCy» / Kobpun HO. II. - 2012. 51 c. [DnexrpoHHblil pecypc] - Pexxum nocrtyma:
https://edu.tusur.ru/publications/2606, nara oopamenus: 01.06.2017.

15. ABToMaTrmueckas TpacCHpOBKa MPOBOAHHMKOB TmedaTHbIXx miaT B P-CAD: Meronuueckue
yKazaHus K jaboparopHoil pabdore mo muctmiuinHe «MHPOpPMaMOHHBIE TEXHOJIOTHH MPOSKTHPOBAHUS
POC» / Kobpun 0. IIL. - 2012. 36 c. [DnektpoHHbIi pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2605, nara o6pamenus: 01.06.2017.

16. OcHOBBI SPrOHOMUKH U JAW3aiiHA PaTUOIIEKTPOHHBIX CPEICTB OBITOBOTO HAa3HAUCHUS:
Yuebnoe mocobue / KommakoB A. K. - 2012. 200 c. [DnekrponHbIi pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/1112, nata obpamenus: 01.06.2017.

17. Pacder TOMIMMHBI BIAro3aliUMTHBIX MOKPHITHH Aetaneir POC: Metoaumdeckoe mocobue s
BBINONTHEHMA npakThdeckoro 3austus / KonmakoB A. K. - 2012. 11 c. [OnekrponHslii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1040, nara o6pamenus: 01.06.2017.

18. Pacuer coOcTBeHHOW dYacToThl mewyarHoro Yys3ina POC: Mertonuueckoe mocobue mist
BBITIOJTHEHU TIpakTudeckoro 3aHsaTus / KonmakoB A. K. - 2012. 4 c. [DnexrpoHHbIi pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1043, nara o6pamenus: 01.06.2017.

19. BeiGop m pacyer cuctembl amoptm3anuu Onoka POC: Mertogudeckoe mocobue s
BBINOJTHEHM npakThdeckoro 3austus / KonmakoB A. K. - 2012. 11 c. [OnekrponHslii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1045, nara o6pamenus: 01.06.2017.

20. Pacuér TteruioBoro pexuma Omoka PDOC : Mertoamueckoe mnocOOME JUIsl BBIMOJHEHUS
npaktuyeckoro 3aHatus / KonmakoB A. K. - 2012. 8 c¢. [Daexrponssiii pecypc] - Pexxum pocryna:
https://edu.tusur.ru/publications/1044, nara ooparenus: 01.06.2017.

21. OmnpeneneHre MaccorabapuUTHBIX TOKa3aTelaed KoHCTpykiuu Omoka POC: Metoaudeckoe
mocoOue JJisl BEIMOMHEeHHS npakTudeckoro 3ansatus / Kormakos A. K. - 2012. 6 c. [DnekTpoHHBIH pecypc]
- Pexxum nmoctyma: https://edu.tusur.ru/publications/1046, nara oopamienus: 01.06.2017.

22. XymoKeCTBEHHO — KOHCTPYKTOpCKasi pa3pa0oTKa JHIEBOW MaHETH PpaJn03JIEKTPOHHOTO
ycTpoiicTBa: MeToauueckoe mocoOue 1o BBIMOTHEHHUIO pakTHueckoro 3ausatus / Konnakos A. K. - 2009.
19 c. [DnexrpoHnHsIii pecype] - Peskxum nocryma: https://edu.tusur.ru/publications/1175, nara oOpamieHus:
01.06.2017.

23. OcHOBBI AM3aiiHa U KOMIIO3UIMH B TexHUKE: Y4ueOHoe mocoome / Konmakos A. K. - 2012. 97
c. [DnexrponHslii pecypce] - Pexxum moctyma: https://edu.tusur.ru/publications/1270, nara oOparieHus:
01.06.2017.

24. Marepuambl Isl pacdeToB cucteMbl amopTu3anuu POC: YuebHo-MeToquueckoe nocodue s
CTYIEHTOB HarpaBieHus «KoHCTpyHpoBaHUE U TEXHOJIOTHS dJIEKTPOHHBIX cpeacTB» / UepHbIlieB A. A. -
2014. 33 c. [Dnexrponsbiii pecypc] - Pexum noctyma: https://edu.tusur.ru/publications/3927, nara
obparmenus: 01.06.2017.

25. OCHOBBI KOMITBIOTEPHOTO MPOCKTUPOBAHUS U MOACITUPOBAHUS PATUOIICKTPOHHBIX CPECTB:
YyebHo-meroanyeckoe nmocodue / Kpaceko A. C. - 2012. 64 c. [DnexkrpoHHBIN pecype] - Pexum goctyna:
https://edu.tusur.ru/publications/1030, gara ooparenus: 01.06.2017.

26. OCHOBBI KOMITBIOTEPHOTO MPOECKTUPOBAHUS U MOJEIUPOBAHUS PAIHOIEKTPOHHBIX CPEJICTB :
Y4eOHO-METOAMYECKOe IMocoOre Il CTYIEHTOB TIPHU BBINOJHEHWW 33JaHUN 10 TMPaKTUKE U
nabopartopubiM pabotam / Tucnenko B. U. - 2016. 23 c. [DnekrpoHHBI pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/6547, nara oOpamenus: 01.06.2017.
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12.3.2 YyeOHO-MeTOqMYeCKHE TOCOOMS AJIsl JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSAMH 310POBbS

VY4ueOHO-MeToANYEeCKHE MaTepralibl ISl CaMOCTOSITETIbHOM U ayTUTOPHOI paboThl 00ydaromumxcs
M3 YKCjia UHBAJIMUAOB MPCAOCTABIAIOTCA B (bOpMaX, AIalITUPOBAHHBIX K OI'PaHUYCHUAM HX 300POBbIA U
BOCIIPUATHS HHPOPMAIINH.

J1st Iun ¢ HapyIeHUsIMM 3peHust:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOM (hopMe YBEIMUEHHBIM HIPUPTOM.

J1s Inn ¢ HapyIeHUsIMM cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHo (opme.

J1s Iun ¢ HapyIeHUsIMH ONIOPHO-ABUTaTeJILHOIO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHOU opme.

12.4. ba3bl 1aHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMbI U TPedyeMoe
NporpaMMHoe odecneyeHmne

1. https://lwww.yandex.ru/ - 3to mouckoBass WH()OpPMAIMOHHAsE cucTeMa B VHTepHETe ¢ yuéToM
pycckoit MOp(}OIOTHH 1 BO3MOKHOCTBIO PETHOHAILHOTO YTOUHEHHSI.

2. https://www.google.ru/ - sTo mepBas 1O TONYISIPHOCTH KpyIHEHIIAs MYJIbTHI3bIYHAS
nmouckoBas cucrema MutepHeTa, npuHaiexamas koprnopamun Google Inc., 3anumatomas 6omnee 60 %
MHUPOBOI'O PhIHKA.

3. Hayunas »osnexrponHas Oubnuoreka eLIBRARY.RU — «kpynueilimmii poccuiickuit
MH(GOPMALIMOHHBIA MOpTaid B OOJACTH HAyKH, TEXHOJIOTHMH, MEIUIMHBI U OOpa3oBaHHUs, COAEpKalluil
pedeparsi u ToOnmHBIE TEKCTH Oonee 18 wMiH  HayyHBIX cTrared u  myOnumkanuid.  URL:
http://elibrary.ru/defaultx.asp? (moctyn cBOOOIHBII).

4. DnekrpoHHas 6ubnmoreka «Jlaub» Pecypc BkiodaeT B ceOsl 3J€KTpOHHBIE BEPCHM KHHI IO
MareMaruke, (pus3Mke, MHKEHEPHbIM HayKaM, SKOHOMHUKE M MEHEKMEHTY, MpaBy U IOPHCIPYICHIINU.
URL: http://e.lanbook.com/ (mocTym cBOOOTHBII).

5. CHIPINFO - xpynHe#mmii cripaBOUHHUK IO MMIIOPTHBIM M OTE€UECTBEHHBIM HIIEKTPOHHBIM
KOMMOHeHTaM, W pamuonetainsMm. [B Wnarteprere] 2016 1. URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIN).

6. "[lmatan" — HNEKTPOHHBIE KOMIIOHEHTHI W W3MepuTenbHas TexHuka. [B Uutepnere] 2016 1.
URL: http://www.platan.ru/ (qoctyn cBOOOIHBII).

7. "IIpomaneKkTpoHUKa" — MOCTAaBKU 3JEKTPOHHBIX KOMIOHEHTOB. [B MuTepnere] 2016 . URL:
http://www.promelec.ru/ (mocTyr cBOOOIHBI).

13. MaTepuaibHO-TeXHHUYECKOE o00ecnedeHne TUCIUTLTHHBI
13.1. O0mue TpedoBaHNS K MATEPHAJIbHO-TEXHMYECKOMY 00ecre4eHHI0 JUCITUIIMHBI

13.1.1. MarepuanbHO-TeXHH4YeCKOe o0ecnevyeHne IS JeKIUOHHbIX 3aHATHIl

st mpoBeieHus 3aHATHI JICKIIMOHHOTO THWIIA, TPYNIOBBIX M WHAWBHUAYaJIbHBIX KOHCYIbTAIIUH,
TEKYILEr0 KOHTPOJIS U MPOMEXKYTOUYHOM aTTECTAIlMU HCIIONb3YeTCs] KOMIbIOTepHAsi ydeOHas ayquTopus
(403 TK), c KOIMYeCTBOM IIOCaJIOYHBIX MECT He MeHee 22-24, o0opyaoBaHHAs TEJIECBU3MOHHBIM
MIPOEKTOPOM, JOCKOH M CTaHAapTHOM ydeOHOil mebenpro. Kpome Toro, mis JIEKIMOHHBIX 3aHSATHUI
WCIIOJIB3YIOTCSl TEJIEBU3MOHHBIE ayIuTOpuM miaBHoro kopmyca (aym. 312 u 411) ¢ konmuuecTBOM
nocagouHbix mecT 50 - 60. MMerorcs HamisgHbie MOCOOWS B BHJE MPE3CHTAIMN MO JICKIIMOHHBIM
paszzenaM AUCLUUILINHBIL.

13.1.2. MarepuajibHO-TeXHUYeCKoe o0ecnevyeHue s J1a00paTopHbIX pador
JIBa KOMIIBIOTEpHBIX Kjacca C HNEPCOHAJBHBIMM KOMIIBIOTEPAMH, BXOASIIMMU B JIOKAJIbHYIO
koMmnbloTepHYt0 cethb Kadenper KUIIP, wumeromedt Boixom Kk Internet. KommbroTepsl oOcCHaIeHb
OlNepalMOHHBIMU cucTeMaMu Windows co cTaHmapTHBIM IporpaMMHBIM obecniedennem (Microsoft
Office, P-CAD, Solid Works, Altium Designer, Kompas). YuutbiBas OypHbIii pocT HH)OPMAIHOHHBIX U
KOMITBIOTEPHBIX TEXHOJOTMH B HACTOAILLIEE BpEMS, a TaKXKE OIPENEIEHHOE OTCTAaBaHUE BBINYCKa
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COBPEMEHHOW y4eOHOH JIHUTEpaTyphl U €€ BBICOKYIO CTOMMOCTbH, 3HAYMTEIBHBIH yHop B (pOpMHPOBAHUH
y4eOHO-METOAMYECKOTO0 M HH(GOPMALMOHHOTO o0OecneyeHus JUCLHUIUIMHBI «ABTOMAaTU3MPOBaHHOE
npoexktupoBanue POC» cheman Ha anekTpoHHble pecypcbl U MHtepHer-texHonoruu. Ha cepsepe
kapenpel KUIIP xpaHATcs 9JE€KTpOHHBIE ONHCAHMUA JIAOOPATOPHBIX paboT ¢  KOMIUIEKTOM
WHAVBUAYAIbHBIX 3a/laHUH U TECTOBBIX BOIIPOCOB IO Ka)KIOM TeMe, TEMbl KYpCOBBIX palboT, a Takxke
METOIMYECKHE M CIPAaBOYHbIE MaTepuajbl MO pazIuuHbIM BompocaMm npoektupoBanusi POC. CtyneHTs
UMEIOT CBOOOJHBIA JOCTYNl K 3JEKTPOHHON Ombimuoreke oOydaromei kadeapbl, B KOTOPOM HMeEroTcs
HeoOxonuMmble s mpoektupoBanus crtanzaptel ECKJl u  apyras HopmaTuBHas JOKyMEHTaLus,
oOyJaromiye TMporpaMMbl, S3JEKTPOHHBIE YUYEOHHKH M Y4YEOHBIE IOCOOHS TMPAKTUYECKH TI0 BCEM
M3y4aeMbIM pa3enaM JUCIMILINHBI «ABTOMAaTU3UPOBAHHOE NIpoeKkTupoBanue POCy.

13.1.3. MarepuajibHO-TeXHHYECKOe o0ecredyeHue J1JIs1 CAMOCTOSATEIbHOU PadoThI

st caMOCTOSTENTbHOW pabOThl UCTOIB3YIOTCS JBa KOMITBIOTEpHBIX Kiacca (ayn. 302 u 403
maBHoro koprmyca TYCVYP) ¢ coBpeMEHHBIMH NEPCOHATbHBIMU KOMITBIOTEPAMH, BXOISIIMMU B
JIOKQJIBHYIO KOMIIbIOTepHYIO ceTh kKadenpbl KUIIP, mmeromieit Bexox k Internet n oGecrieynBaroT JOCTYI
B DIJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYI0 Cpely YHHBEpCHUTETa. YUHUTHIBas OYpHBIM pocCT
MH(POPMALIMOHHBIX M KOMIIBIOTEPHBIX TEXHOJOTHH B HACTOSIIEE BpeMs, a TaKXKe ONpeneiEéHHOe
OTCTaBaHUE BBITYCKA COBPEMEHHOH yueOHOW nuTeparypbl U €€ BBICOKYI0 CTOMMOCTb, 3HAUUTEIbHBIN
ynop B (opMupoBaHHH Y4eOHO-METOAMYECKOTO W HH(POPMAIIMOHHOTO OOECIEYeHUsI AMCUIUILUINHBI
«ABTOMAaTU3MPOBaHHOE MpoekTHpoBaHue POCy» cruenaH Ha 2J€KTpoHHBIE pecypcel U MHTepHer-
texHonoruu. Ha cepsepe xadenpel KUIIP xpaHsATCS 25€KTpOHHBIE OMMCaHMs JIAOOpaTOpHBIX padoT C
KOMITJIEKTOM MHIUBUAYaTbHBIX 3aJJaHUI U TECTOBBIX BOMPOCOB MO KAXI0H TEME, TEMbI KypCOBBIX padoT,
a TaK)Ke METOAMYECKHE M CIPaBOYHBIE MaTepuajbl [0 PA3IMYHBIM BolpocaMm mpoektupoBaHus POC.
CTyaeHTbl UMEIOT CBOOOJHBIN JOCTYH K 3JIEKTPOHHON OuOnMoreke oOydaromieil kadenpsl, B KOTOPOi
UMEIOTCs HeoOxonumble i npoekTupoBanus cranaaptel ECK/l u npyrast HopmaruBHas JOKyMEHTALUs,
oOyyaroliye MpPOrpaMMbl, 3JEKTPOHHbIE YYEOHHMKHM W YydeOHbIE IMOCOOMS NPAaKTHUECKU IO BCEM
M3y4aeMbIM paz/iesaM JUCLUILIMHBI «ABTOMAaTU3UPOBAaHHOE MTpoeKkTupoBanue POCy.

13.2. MarepuaJibHO-TeXHUYECKOe o0ecnedeHne JUCHUNIMHBI VIl JTMI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbS

OcBoenne aucuuruinHbl gunamMu ¢ OB3 ocymiecTBisieTcss ¢ UCMOIB30BaHUEM CPEICTB OOyUeHUs
OOIIIEro U CIIEIUaIbHOTO Ha3HAUYCHU.

[Ipu oOy4eHMH CTYIEHTOB ¢ HAPYUIEHMAMH CJyXa TMPEIyCMOTPEHO HCIOIb30BaHUE
SBYKOyCHHHBaIOIHeﬁ annapaTprI, MYHBTHMGHI/II;'IHBIX CpeJICTB nu prrI/IX TCXHUYCCKUX Cpe)ICTB
npuema/mepenaun yueOHol nH(GOpMAIMU B JOCTYMHBIX (hopMax A CTYAEHTOB C HAPYIICHUSMHU CIyXa,
MOOUIIBHOW CHUCTEMBbI OOy4YeHMsI Il CTYACHTOB C WHBAJIWIHOCTHIO, MOPTATUBHOW WHAYKIMOHHOU
CUCTeMBbI. YueOHas ayIuTOpus, B KOTOpOH 0Oy4aroTCsl CTYIEHTBHI C HapyIIeHHEeM cllyxa, 00opyloBaHa
KOMITBIOTEPHON TEXHUKOH, ayTMOTEXHHKOMW, BUJICOTEXHUKOH, AJIEKTPOHHOM JTOCKOW, MYIBTUMEIUWHOU
CHCTEMOM.

[Ipu oOydeHHH CTYICHTOB € HAPYUIEHHSIMH 3PEHHSIMHM TIPESIYCMOTPEHO HCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U Y4eOHBIX ayIUTOPHIX BO3MOKHOCTH MIPOCMOTPA yIaJICHHBIX 00BEKTOB (HAalpuMep, TeKCTa
Ha JJOCKE WJIM Cllalijia Ha YKpaHe) MPU MTOMOIITY BUACOYBEIUIUTENICH IS YIaJIGHHOTO IPOCMOTpa.

[Tpu o0ydeHHH CTYACHTOB ¢ HAPYLIEHUSIMH ONMOPHO-ABUIaTeILHOI0 ANMAPATA WCIOIL3YIOTCS
aJbTepHATUBHBIC YCTPONCTBA BBOJA MH(OpPMAIMKM U JIPyrue TEXHUYECKHUE CPEACTBA MpHeMa/Tiepeaadn
yueOHOM MHGpOpMaMU B JOCTYHNHBIX (opMax Uil CTYIEHTOB C HApyLIEHUSIMU OINOPHO-ABUIaTEIbHOTO
amnmapara, MOOMIEHOM cCHCTEeMBI O0yUYEeHHsI TSl JIIOAEH ¢ MHBAJIUIHOCTBIO.

14. ®oHJ OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TPeOOBaHNS K POHIY OLEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH 1AM U
q)OHI[ OLICHOYHBIX Cpe)lCTB U THUIIOBBIC KOHTpOJ'II)HBIe 3aJlaHusd, I/ICHOJ'IBB}’GMI)IC IJIsI OICHKH
c(hOPMHUPOBAHHOCTH M OCBOEHHS 3aKPEIUICHHBIX 32 TUCHUIUIMHON KOMIETEHIMH MpU MPOBEICHUU
TEKyILEel, MPOMEKYTOUHOM aTTecTaluy 10 AUCIMILIMHE PUBEAEH B IPUIOKEHUH K pabodeil mporpaMmme.
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14.2 TpeOoBaHusi K (POHAY OLIEHOYHBIX CPEACTB AJIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH

3/10POBbSI

JU11 CTyneHTOB C MHBAJIUIHOCTBIO IIPEAYCMOTPEHBI JOIOJHUTENIBHBIE OLEHOYHBIE CPENCTBA,
nepeyeHb KOTOPhIX YKa3aH B TaOIuIe.

Ta6auna 14 — JlonoJiHUTeIbHBIE CPECTBA OLIEHUBAHMS /ISl CTYIE€HTOB C HHBAJTUIHOCTHIO

Kareropuu crynenros

Bunnl 1OIIOIHUTEIBHEBIX OIIEHOYHBIX
CpeJICTB

@OpMBbI KOHTPOJIS U OLICHKH
pe3ynbTaToB 00Y4YEHUs

C HapymeHusMu
ciyxa

TecTsl, MUCEMEHHBIE CAMOCTOSTEIIHHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[IpenMy1ieCTBEHHO MUChbMEHHAS
poBepKa

C HapyleHusIMU
3peHHs

CobecenoBaHue 1o BOIpPOCaM K 3a4eTy,
OIIPOC MO TEPMUHAM

[IpeumyiecTBEHHO ycTHas TPOBEpKa
(MHAMBHIYyaJIBbHO)

C HapymeHusMu
OIIOPHO-
JIBUTaTEILHOIO
anmnapara

Pemienne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCBbMCHHBIC
CaMOCTOSTENbHBIE Pa0OTHI, BOIIPOCHI K
3auery

Hpel/IMYHIGCTBeHHO JUCTAaHIITMOHHBIMU
MCTOJaMM

C orpaHuyeHHUsIMU IO
00IIeMEUIIMHCKUM
MOKa3aHUSIM

TecTpl, MUCbMEHHBIE CAMOCTOSI TEIILHBIC
paboThI, BOTIPOCHI K 3a4ETY,
KOHTPOJbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenmyiecTBEHHO MPOBEPKa
METOAAMM, UCXOIS U3 COCTOSTHUS
00y4aromerocs Ha MOMEHT IIPOBEPKU

14.3 MeToauueckne peKOMeHAANMHU MO OLIEHOYHBIM CpeICTBaM /IS JIML ¢ OTPAHHYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

Hna crynentoB ¢ OB3 mnpenycmarpuBaeTcss JocTynHas ¢GopMma IpEeIoCTaBICHUs 3aJaHuil
OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B IleyaTHOM (opMme;

- B Ie4aTHO! (hopMe ¢ YBEITMUEHHBIM LIPUPTOM;

- B ()OpME 3NIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 33/IaHUS BCIYX;

- IPEOCTaBICHUE 3a/1aHuUsl C UCTIOJIb30BaHUEM CYpPJONEPEBOIA.

CryneHTaM C WHBAJIMIAHOCTBHIO YBEIMYHMBACTCS BPEMsSI HA TOATOTOBKY OTBETOB HAa KOHTPOJIbHBIC
BONpPOCHL. [ TakuX CTYAEHTOB INpelycMaTpUBAeTCs JOCTyNMHas (opMa HpeaocTaBlE€HUs OTBETOB Ha

3aaHud, a UMCHHO:

- MMMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHUEM YCIYT aCCHCTCHTA;

- npeiCTaBlIeHUE OTBETOB YCTHO.

[Ipouienypa olieHMBaHUS PE3YAbTATOB OOYUYEHUSI MHBAJIMJIOB IO JUCLHUIUIMHE MPEAYyCMaTpPUBAET
npesocTaBieHne nHpopMalu B popMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 37I0POBbS U BOCIIPUSATHS

UHpOpPMaLIUH:

J1s 1L ¢ HapyIeHUsIMM 3peHust:

- B (hOpMeE IEKTPOHHOI'O IOKYMEHTA;

- B [Ie4aTHOW (hopMe yBETMUEHHBIM IIPUPTOM.

J1s Iun ¢ HapyIeHUsIMH CJIyXa:

- B (hOpMe IEKTPOHHOIO IOKYMEHTA;

— B IeyaTHou (opme.

J1s 1un ¢ HapyIeHUsIMHM ONIOPHO-ABUIaTeJIbHOIO aninapara:

- B (hopMe IEKTPOHHOI'O TOKYMEHTA;

— B IeyaTHou (opme.

[Ipn HE0OXOAMMOCTH AJIsi 00YUAIOIIMXCSl ¢ MHBAJIMIHOCTBIO MPOLIEypa OLEHUBAHUS PE3YIbTaTOB
00y4eHHsI MOXKET IPOBOJUTHCS B HECKOJIBKO 3TAIOB.
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1. BBegenue

@®onp onenounsix cpenacts (POC) gpnsercs MpUIOKEHUEM K paboueil mporpamMme TUCHMILIHHEI
(IpaKkTUKK) W MPEACTABISIET CO00 COBOKYITHOCTh KOHTPOJBHO-U3MEPUTEIBHBIX MaTepHAIOB (THIIOBBIC
3a/auu (3aJaHus), KOHTPOJIbHBIE pa0OThI, TECTHI U JIP.) © METOJIOB WX MCIOIh30BAHMSI, MPEAHAZHAYCHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTHKECHUS CTYIEHTOM YCTaHOBJIEHHBIX PE3YJABTAaTOB O0YUCHHUSI.

®OC mno aucuuriMHe (MPaKTUKE) WCHONIB3YyeTCs TPU TPOBENCHUH TEKYIIETO KOHTPOJIS
YCHEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMK CTYIECHTOB.

[lepeueHb 3aKpPEIUICHHBIX 33 TUCIUILIMHON (TPAKTHKOM ) KOMIIETEHIIUH NpuBeieH B Tabnuiie 1.
Tabnuna 1 — [lepedenp 3aKpeIICHHBIX 32 TUCHUTIINHON KOMITETEHIIUN

Kon DopMyNIHPOBKa KOMIIETCHITUN Oranbl GOPMHUPOBAHUS KOMIIETEHITUH
I1K-8 TOTOBHOCTBIO OCYIIECTBISATh KOHTPOJIh JloikeH 3HaTh OCHOBBI aBTOMAaTU3aIlUN
COOTBETCTBUS pa3padaTbIBAEMBIX MPOEKTOB U | IPOEKTHO-KOHCTPYKTOPCKOM
TEXHUYECKOW JOKYMEHTAIIUH CTaHAapTaM, NEeSTENbHOCTH, MAaTEMaTUYECKHE MOJIEIH
TEXHUYECKUM YCIOBUSIM U IPYTUM 00BEKTOB MPOCSKTUPOBAHUS, METOJIBI
HOPMAaTHUBHBIM JIOKYMEHTaM peIlIeHNs MPOEKTHBIX 3a/1a4 METObI
uThI P T pa3H HBIX BHEIITHUX
[1K-7 CIOCOOHOCTH pa3pabaThiBaTh MPOEKTHYIO U sam 9C or pasHoobpas N

Y BHYTPEHHHX J1€CTa0MIN3UPYIOLIIX
(bakTOpoB (KITMMATHYECKHX, TETUIOBBIX,
MEXaHUYECKUX U JIp.) IIPU UX
JKCIUTyaTalllu, TPAHCIIOPTUPOBAHUH U
XPaHEHUU KOHCTPYKTUBHBIE MEPBI
HOBBIIIEHNS HAJIEKHOCTH ILIHPOKOTO
kiacca POC npu gectabuan3upyrommux
BO3E€MCTBUAX METO/IBI MATEMaTHUECKOTO
MOJEIUPOBAHUS EKTPUUECKUX,
TEIUIOBBIX U MEXaHUYECKHUX MTPOLECCOB B
POC [J;

JloymkeH yMeTb IPOEKTUPOBATH C
IIOMOIIIBIO KOMIIBIOTEPA KOHCTPYKIIMU
AHAJIOTOBBIX U IIU(PPOBBIX YCTPONUCTB Ha
OCHOBE JIJaHHBIX 00 UX (PYHKIIMOHATBHOM
Ha3HA4YE€HUH, JIEKTPUUECKUX ITapaMeTpax
Y YCJIOBHSAX 3KCIUTyaTalliu UCIIOJIb30BaTh
MaTeMaTu4eCcKrue MOJEIU U METOJIbI JJIst
pereHus npoeCcCUOHANBHBIX 3a/1a4
aBTOMaTU3UPOBAaHHOU pPa3pabOTKH
KOHCTPYKLIMI U TEXHOJIOTUH 3JIEKTPOHHBIX
CPEICTB NPEACTABIATH TEXHUUECKUE
pEILIEHNs ¢ UCIIOJIB30BaHUEM CPENICTB
KOMITBIOTEPHOU Ipapuku 1
TFEOMETPUUECKOTO MOJEIUPOBAHUS
ucnonb3oBarh cranaaptel ECKJI u apyryto
HOPMaTUBHO-TEXHUYECKYIO IOKYMEHTALINIO
B IIPOEKTHOM JE€ATEIBHOCTH
pa3pabarbiBaTh KOHCTPYKTOPCKO-
TEXHOJIOTHYECKYIO TOKYMEHTALIHIO C
MIOMOIIBI0 MH(POPMAITMOHHBIX TEXHOJIOTHIA,
IIPUMEHATHh MAaUIMHHbBIE METOMBI pac4yéTa
[1apaMeTPOB JIEMEHTOB U YCTPOMCTB;
Jlo/mKeH Bl1aieTh COBPEMEHHBIMU
anmnapaTHbIMU ¥ IPOrpaMMHBIMU
CpeACTBaMU aBTOMAaTU3alu pa3padoTKu
KOHCTPYKLIUHA U TEXHOJIOTUH TPOU3BOICTBA

TEXHUUYECKYIO TOKYMEHTALUI0, 0OPMIISATh
3aKOHYEHHBIE POCKTHO-KOHCTPYKTOPCKHE
paboTbI

CornacoeaHa Ha noptane Ne 21170 22



IEKTPOHHBIX CPECTB COBPEMEHHBIMU
IPOTrPaMMHBIMU CPEACTBAMH ITOJTOTOBKHI
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOU

JIOKYMEHTAIUH;

OO1ye XapaKTepUCTHKH [OKa3aTesieil M KPUTEPUEB OLCHUBAHHs KOMIICTCHIMH Ha BCEX JTarax
NIPUBEACHBI B TabIHIIE 2.
Tabnuna 2 — O0ure XapaKTepUCTHKH TIOKa3aTeNeil i KPUTEPUEB OLICHUBAHMSI KOMIICTCHIIUI 110 dTaram

Ilokazarenu u
KpUTEPUU

3Hare

VYMmeTh

Bnanets

OTnu4HO (BBICOKUH
YPOBEHB)

O6manaer pakTHUIECKUMHU
U TEOPETHUUYECKUMHU
3HAHUSIMU B HpCHCHaX
M3ydaeMoil 061acTu ¢
IIOHUMAHUCM FpaHI/IH
MPUMEHUMOCTH

Ob6nanaer Auana3oHOM
NPaKTUYECKUX YMEHHUH,
TPeOYEeMBIX JJIsS pa3BUTHUS
TBOPUYECKUX PEILCHHH,
abcTparupoBaHus
npobiem

KonTponupyeTt padory,
MIPOBOAMT OLICHKY,
COBEPILECHCTBYET ICUCTBUSA
paboTbl

Xoporo (6a30BbIit

3Haet (HakThl, IPUHIIMIIGI,

Ob6nagaeT guana3’oHOM

EepeT OTBCTCTBCHHOCTD 3a

3a1a4

YPOBEHB) IIPOLIECCHI, 001I1e NPaKTUYECKUX YMECHUH, 3aBepIIeHHE 33/1a4 B
HOHATHS B Ipeaesax TpeOyeMbIX JJISl PELICHUsT | UCCIIEI0OBAHUM,
n3ydaeMoil obmactu OTpe/ieNIEHHBIX MPO0JIeM B | IPUCIIOCAOIUBAET CBOE

00JIaCTH UCCIIE0BaHUS MIOBEJICHHE K
00CTOATEILCTBAM B
peleHnu mpooiaem

VYnosnerBopurenbH | O6aanaeT 6a30BbIMU OO6nanaeT OCHOBHBIMU PaGoraet npu npssmMom

0 (ITOpOTroBBIN OOLIMMU 3HAHUSIMU YMEHUSAMHU, TpeOyeMbIMH | HaOJIIOACHUU

YPOBEHB) JUTSL BBITTOJTHEHUS TTPOCTHIX

AOKYMCHTAaM.

2 Peanu3zanus KoMnereH i

2.1 Komnerenuus ITK-8
[TIK-8: TOTOBHOCTHIO OCYIIECTBISITH KOHTPOJb COOTBETCTBUSI pPa3padarhiBa€MBIX IMPOCKTOB H
TEXHHYECKOW JIOKyMEHTAllMd CTaHAapTaM,

TEXHUYCCKUM  YCJIOBUSAM W OPYIUM HOPMAaTHBHBIM

Jlist popMupoBaHKSI KOMIIETCHIIMA HEOOXOAMMO OCYIIECTBUTH PSIJT ATAOB. DTaIlbl (POPMHUPOBAHHS
KOMIIETEHIIUH, TMPUMEHSEMbIE [JIsI D3TOTO BHJBI 3aHATUH W HCIONb3yeMbIE CPEACTBA OICHUBAHUS
MIpEICTaBICHBI B Ta0HIIE 3.
OPMUPOBAHUSI KOMIIETEHIIMH U UCTIOIh3yEeMbIE CPEICTBA OIICHUBAHUS

Tabnuua 3 — Drarsl

(bakTOpOB U XapakTep UX
Bo3zeiicteus Ha POC npu
UX JKCIUTyaTalluu,
TPaHCTIOPTUPOBAHUU U
XpaHEHUU;

» meToAbl 3amuTsl POC ot
BHEITHUX U BHYTPEHHHUX
J1eCTa0MIIN3UPYIOLIUX
(hakTopoB (TEIJIOBBIX U
MEXaHUICCKUX

IIPEICTaBIATH
TEXHUYECKUE PELLIEHUS C
HCIIOJIb30BAHUEM CPENICTB
KOMIBIOTEPHOH rpaduku u
TFeOMETPUUYECKOTO
MOJIEIUPOBAHNS;

* HCIIOJIB30BaTh METO/bI U
UHCTPYMEHTHI pa3paboTKu
KOHCTPYKLHUU U
TEXHOJIOTUH MIEKTPOHHBIX

CocraB 3HaTh YMeTh Bnanets
Conepxanue * BUJIbI HHPOPMAIIMOHHBIX | * HCIIOJIB30BATh * COBPEMEHHbBIMU
JTAIlOB TEXHOJIOTUH CTaHJIaPTHHIC TTAKEThHI amnmaparHo-

MCCIIE0OBAHUM BHEIIHUX U | IPUKJIAJHBIX IPOrPaMM MIPOrpaMMHBIMU
BHYTPEHHHUX JUISL PETICHUS cpencTBamMu
JIECTAOMITN3UPYIOIIUX MPaKTUYCCKUX 3a/1aY; aBTOMAaTH3allM1

pa3pabOTKH KOHCTPYKITUHA
M TEXHOJIOTHH
MPOMU3BOJICTBA
3NEKTPOHHBIX CPEICTB.
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BO3/€ICTBUIA); IPUHLIUIIBI
MaTeMaTu4ecKoro
monenupoBanus POC u ux
TEOPETUYECKOE

000CHOBaHHE, OCHOBAHHOE

Ha KJIaCCUYECKHUX
MOJIOKEHMSIX
TEOPETUYECKON MEXaHUKU
U TEPMOJUHAMUKU;
KOHCTPYKTHUBHBIE MEPBI
MOBBILIEHUS HAJIEKHOCTU
mupokoro kiacca POC
IIPU TEIUIOBBIX U
MEXaHNYECKUX
BO3JICUCTBHSX C YUETOM
B3aMMHOTI'O BIMSHHUSA
KOHCTPYKIIMOHHBIX U
AIIEKTPUYECKUX
apaMeTpOB; METO/IbI
WH)XEHEPHBIX METO/IOB
MaTeMaTU4ECKOTO
MOJEIMPOBAHUS
AIIEKTPUYECKUX, TETUIOBBIX
1 MEXaHUYECKUX
npoueccos B POC.

CPEICTB;
* HCNOJIb30BaTh
HOpPMAaTHBHO-
TEXHUYECKYIO
JIOKYMEHTAIIUIO B

HpOCKTHOfI ACATCIIBHOCTH.

Bunnl zanstuit

e JlaGopaTtopHbie
paboThI;

o Jlexumu;

e CamocTosiTeNbHas
pabora;

e KoHTpoIb
CaMOCTOSITENIbHOU
paboThl (KypcoBoi
MIPOEKT / KypcoBast
pabora);

e JlaGopaTtopHbie
paboTsr;

o Jlekuu;

e CamocrosiTesnbHas
paborta;

e KoHTponb
CaMOCTOSITEIbHOU
paboThI (KypcoBOii
IIPOEKT / KypcoBast
pabota);

e JlaGopatopHbie
paboThr;

e CamocTosiTenbHas
pabora;

e KonTpois
CaMOCTOSTEIIBHOM
paboThI (KypcoBOM
NPOEKT / KypcoBast
pabota);

Hcnonb3yeMblie
cpencTaa
OLICHUBaHUs

e KonrponbHas pabora;
e KoHncnekr
CaMOITOAITOTOBKH;

e OrtyeTt mo
nabopatopHoii pabore;
e Omnpoc Ha 3aHATHSIX;
e BricTymenue
(mokJ1am) Ha 3aHSATHH,

o TecT;

e OTyer Mo KypcoBoOu
pabore;

o JluddepenmpoBaHHbI
M 3a4eT;

e DK3aMeH;

e Kypcosas pabora
(npoexkr);

e KoHTposbHas pabora;
e Koncnekr
CaMOTIOATOTOBKH;

e OrtyeTt no
nabopatopHoii pabore;
e Omnpoc Ha 3aHATUSX;
¢ BricTymienue
(mokaa) Ha 3aHATHUH;

o TecT;

e OT4eT Mo KypcoBou
pabore;

e JludpdepeHuupoBaHHEI
U 3a4eT;

e DK3aMCH;

e Kypcosas pabora
(mpoexkr);

e OrtyeT no
nabopaTopHOit paboTe;
¢ BricTymienue
(mokian) Ha 3aHATUU;
e Otuer 10 KypcoBoit
pabore;

e JluddepeHunpoBaHHbI
1 3a4erT;

e DK3aMeEH;

e Kypcoas pabora
(poexT);
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@opMynUpPOBKa MOKA3aTeyiel W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETEHUMU IPUBEJCHA B

Tabnune 4.
Tabnuna 4 — [lokazarenu U KpUTEPUH OLICHUBAHUS KOMIIETCHIIMH HA dTarax
Cocrasn 3Harte YMeTn Bnanets
Ot1nnyHO e OOmamaer e OO6namaer auamasonoMm | e KoHTpomupyet paborty,
(BBICOKHH YPOBEHB) | (haKTUYECKUMU U MPaKTUYECKUX YMEHUH, MPOBOAUT OLICHKY,
TEOPETHUYCCKUMHU TpeOYyEeMBIX ISl pa3BUTHSI | COBEPIICHCTBYET

SHAaHUSAMU B IPECACIIaAX
M3ydaeMoil 06macTu ¢
IMOHUMAaHHEM I'paHHII
MPUMEHUMOCTH

e AHaIM3UPYET CBA3U
MCXKAY HCIAMHA U
3a/layaMy COBPEMEHHBIX
CPENICTB KOMITBIOTEPHOTO
npoektupoBanusi POC ;

TBOPYECKHUX PELICHUH,
abcTparupoBaHus
npo6seM cBoOOTHO
IIPUMEHSIET COBPEMEHHBIE
IIPOrpaMMHbIE
KOMIIJIEKCBI
CXEMOTEXHHUYECKOTO
MOJEIMPOBAHNS;

neiicTBUs paboThI
CHOCO0OEH OCYLIECTBIATh
MEKIIPOTrPaMMHBII
00MEH MPOEKTHOU
uHpopManueii B
pa3nu4HbIX popmarax u
POTOKOJIAX;

Xoporto (6a30BbIi
YPOBEHB)

VYIOBIETBOPUTEIIEH
0 (TTOPOTOBBIHA
YPOBEHB)

¢ 3HaeT akThl,
MIPHUHIIHIIBI, TPOLIECCHI,
o011re NOHATHS B
npeaenax u3ydaemMoin
00JIaCTH TOHUMAET CBA3U
MEXTy HEJISIMU ’
3a/ladaMy COBPEMEHHBIX
CPEACTB KOMIIBIOTEPHOTO
npoexkruposanus POC;

e O0Onamaer 0a30BBIMU
OOIIMMU 3HAHUAMU JAET
ONpeNeNICHUs LeJIel 1
3a/1a4 COBPEMEHHBIX
CPEICTB KOMIIBIOTEPHOTO
npoexktuposanus POC;

e OOmnagaer AMana3oHOM
IIPaKTUYECKUX YMEHUM,
TpeOyeMbIX JJIsl pEeLIeHUs
ornpeAeEHHBIX IpolIemM
B 00JIACTH UCCIICIOBAHMUS;
e (CaMOCTOATENBHO
IIPUMEHSIET COBPEMEHHBIE
IIPOrpaMMHBIE
KOMITJIEKCBI
CXEMOTEXHUYECKOTO
MOJICITMPOBAHUS;

e OO0OamaeT OCHOBHBIMH
YMEHUSAMH, TPeOyeMbIMH
JJIS1 BBITTOJIHCHU ST
MPOCTHIX 3374 YMEET
paborarb ¢
COBPEMEHHBIMH
MPOTPAMMHBIMH
KOMILJIEKCAMHU
CXEMOTEXHHYECKOTO
MOIIGHHpOBaHI/DI;

e Konrpomaupyet pabdory,
MPOBOJMT OLICHKY,
COBEpILEHCTBYET
JeUCTBHS pabOTHI
CHoCco0EeH OCYILIECTBIAT
MEXKITPOTrpaMMHBII
00OMeH TPOEKTHOM
uHpopmanueil B
pa3nu4HbIX popmarax u
MPOTOKOJIAX;

e Paboraet npu npsMom
HaOJII0CHUN BIIAJEET
TEPMUHOJIOTHEH,
IIPUHATOU B
MEXIPOTPaMMHOM
oOMeHe MPOeKTHON
uHpopmaIuen;

Tabnuia 5 — Drarsl

2.2 Komnerenuus ITK-7
[IK-7: cnocoOHOCTh pa3pabarhiBaTh MPOEKTHYI0 M TEXHUYECKYIO JTOKYMEHTAIHIO, O(POPMIISATH
3aKOHYEHHBIEC IPOEKTHO-KOHCTPYKTOPCKHE PaOOTHI.
Jnst hopMUpOBaHUS KOMIETEHIIMH HEOOXOIMMO OCYIIECTBUTH PSiJl 3TANOB. JTamnbl JOPMUPOBAHUS
KOMITETCHIIMH, TPUMEHSEMbIE I STOr0 BHUJABI 3aHATHH M HCIIOIb3yeMbIe CpEICTBA OLICHHBAHUS
MPEACTABICHBI B TAOIHIIE 5.

OPMHUPOBAHHA KOMIICTCHIIMU U HMCITI0JB3YCMbIC CPCACTBA OLICHUBAHU

XapPaKTCPUCTUKHU U
mapaMeETphl JJICKTPOHHBIX

® OCYUIECTBIIATh
KOHTPOJIb COOTBETCTBUS

Cocrasn 3HaTh YMmeTn Bnanets
ConepxaHue e Cranuaprsl, e PaspabarbiBarh e CoBpeMEHHBIMU
9TaIloB TEXHUYECKHUE YCIOBUSI U | KOHCTPYKTOPCKO- MPOrPAMMHBIMHU

tpedoBanus ECK/I, TEXHOJIOTHYECKYIO CpeACcTBaMU IIOATOTOBKU
® OCHOBHBIE nokymeHTauuio Ha POC, | KOHCTpyKTOpCKO-
TEXHOJIOTUYECKOM

JOKYMCHTAIUU IIPOCKTOB
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KOMIIOHCHTOB;

® COBpPEMEHHBIE
TEXHOJIOTUUECCKHE
MPOLIECCHI, JIEKAIIHUX B
OCHOBE MPOU3BOJICTBA
PoC

pa3pabarbIBaeMBbIX
MPOEKTOB U TEXHUYECKOU
JIOKyMEHTalu1
TEXHUYECKUM YCIOBUSIM
U IpyTUM HOPMATUBHBIM
JTOKyMEHTaM

POC,

® HaBbIKaMH PabOTHI €
KOMITBIOTEPHOU TEXHUKOU
Y IIPOTPaMMHBIM
o0ecrieueHuEM IS
pa3paboTku
KOHCTPYKTOPCKOH
JIOKyMEHTAIUH,

e HaBbIKaMM BbIOOpa
AIIEKTPOHHBIX
KOMIIOHEHTOB U
MaTepua’sos,
COOTBETCTBYIOLIUX
TEXHUYECKOMY 33/1aHHIO,
cranjapram unua TY

Bunp! 3aggatuit

e JlabGoparopHsble

e JlabGoparopHsble

e JlaGoparopHble

naboparopHoit paboTe;
e Ormpoc Ha 3aHATHSIX;
e BricTymuieHue
(mokiian) Ha 3aHATUH,
e TecT;

e OTueT No KypcoBoi
pabore;

e JludpdepenuupoBaHHbI
H 3a4eT;

e DK3aMeH;

e Kypcogas pabota
(npoekr);

naboparopHoii padboTe;
e Ormpoc Ha 3aHATHSIX;
e BricTymuienue
(mokiam) Ha 3aHATHH,
o TecT;

e Otuer 10 KypcoBoit
pabore;

e JluddepeHurnpoBaHHbI
H 3a4eT;

e DK3aMeEH;

e Kypcosas pabora
(IpoexT);

paboTHI; paboTHI; paboThI;
o Jlexmmuy; o Jlexnumu; e CamocrosgTebHast
o CamocrosgTennrHas e CaMocTosTenbHAas paborta;
pabora; pabora; e Kontpomin
e KoHTponb e KoHTponb CaMOCTOSTEIBHON
CaMOCTOSITEIbHOU CaMOCTOSITEIbHOU paboTHI (KypcoBoOii
paboThI (KypcoBOit paboThI (KypCOBOM MIPOEKT / KypcoBast
MIPOEKT / KypcoBast MIPOEKT / KypcoBast pabora);
pabora); pabora);
Hcnonbs3yemble e KoutponbHas pab6ora; | e KonTposibHas pabora; | e OTuer no
cpeacraa e KoHcnekr e Koncnekr naboparopHoii paboTe;
OLCHUBaHUA CaMOIIOATrOTOBKHY; CaMOIIOArOTOBKH; e BricTymuieHue
e Ortyer no e Ortyer no (moksam) Ha 3aHATUM;

e Otuer 1o KypcoBoil
pabore;

e JlubdepeHnrpoBaHHbI
U 3a4eT;

e DK3aMCH;

e KypcoBas pabora
(mpoexT);

@opMynMpOBKa IOKA3aTeIel W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETEHUMH IPUBEJCHA B

Tabnure 6.
Tabnuua 6 — [Tokasarenu ¥ KpUTEPUU OLICHUBAHMS KOMIIETEHIIMHU HA dTanax

CocraB 3Harb YmeTh Bnanets
OrynO ® IIPEACTaBIISACT ® yMeeT IPEACTaBIATH e cBOOOJHO BaseeT

(BBICOKHI YPOBEHB)

CHOCOOBI U pe3yJIbTaThl
pELICHHS CIIOKHBIX 33124
CXEMOTEXHUUYECKOTO
HPOCKTHPOBAHHS;

TEXHUYECKHE PELICHUS C
HCTIONIb30BAaHUEM CPEJICTB
KOMIBIOTEPHOH rpaduK;
® CaMOCTOSITENIHO
BBITTOJTHSIET

ME€TOoJaMHU OIITUMU3alluN
MPOEKTHBIX PEUICHUN;

e BiajeeT
TEXHOJIOTUSMHU
«0e30yMaxxHOT 0
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® CJICOUT 3a
TCHACHUUAMU pa3BUTUA
1 3HACT COBPEMCHHYIO
QJICMCHTHYIO 68.3y;

MaTeMaTH4ecKoe
MOJICITMPOBAHNE
CJIOKHBIX IU(PPOBBIX
YCTPOMCTB C LENbI0
ONITUMH3AINH UX

IIPOEKTUPOBAHNUS;

® pacrio3HaeT
TEHICHIINH Pa3BUTHUS U
pazbupaercs B
COBPEMEHHOMN
9JIEMEHTHOM Oa3e;

MaTeMaTu4ecKoe
MOJIEIMPOBAHHE
U(GPOBBIX YCTPOUCTB;

[1apaMeTpoB;
Xopomro (0a30BbIl | e HWMEET MPEACTABICHHE | ® YMEeT HAXOIUTh ® BJAJCET OCHOBAMHU
YPOBEHb) 0 crioco0ax u TEXHUYECKHUE PEUICHUS C | MEXIPOrPaMMHOIO
pe3yaprarax peleHus UCTIOJIb30BaHUEM CPEICTB OOMEHa MPOEKTHOM
CJIOXHBIX 3a/1a4 KOMITbIOTEpHOM Tpaduky; | uHbopMmalueil B
CXEMOTEXHUYECKOIO ® yMeeT KOPPEKTHO pa3nu4HbIX popmarax u
MMPOCKTUPOBAHUSA; BBITIOJIHATH IMPOTOKOJIAX;
® 3HAKOM C MaTeMaTH4eCKOe ® BJAJECET HEKOTOPBIMU
TEHJCHIWAMU Pa3BUTUSA | MOJEIUPOBAaHUE METOAAMH ONTHUMH3ALUN
Y UIMEET MPEJICTaBICHUE | CIIOKHBIX HU(PPOBBIX IIPOCKTHBIX PELICHUN;
0 COBPEMEHHOM YCTPOMCTB C LEJBIO e BIIAJICET
2JIEMEHTHOM 0ase; ONTUMU3ALNH UX AMIUPUYECKUMU
1apaMeTpoB; npuéMaMu
«0e30yMakHOTOY
IIPOCKTUPOBAHHS;
VIOBIETBOPUTEIILH | ® BOCHPOM3BOIUT ® YMECT MOJIb30BAThCA e BIIaJ€ET NPOCTEHIINMHU
0 (OpOroBEIi pEILICHHE CI0KHBIX 33/1a4 | CPEACTBAMHU HaBbIKAMH ONTHUMH3aLUU
YPOBEHbD) CXEMOTEXHUYECKOIO KOMIBIOTEPHOU rpauKH; | TMPOEKTHBIX PEIICHU;
IIPOEKTUPOBAHHS, ® yMEET BBIIOIHATh ® BIIaJI€E€T HABBIKOM

HOATOTOBKH
KOHCTPYKTOPCKHX
JIOKYMEHTOB B
3JIEKTPOHHOM BU/JIE;

JIeATCIIbHOCTH,

XapaKTEPHU3YIOIMMUX  ATaIlbl

3 TunoBbie KOHTPOJIbHbIE 3aJaHUSA
I[J'IFI peanmauHH BBIHICHCpG‘II/ICJ'ICHHLIX 3a1a4 O6y‘l€HPISI I/ICHOJ'IBSyIOTCSI THUIIOBBIC KOHTpOJ’IBHBIC
3a/laHusl WM WHBIE MaTepuajbl, HEOOXOAUMBIE JI OLICHKH 3HAHWUW, YMEHHM, HAaBBIKOB U (M) OMBITA

O6p8.30B3.T€J'IBHOI>i porpamMmmsel, B CJICAYIOILIEM COCTABE.

mrarax?

3.1 Bonipocbl Ha caMONOATOTOBKY
HNudopmanmonnsie Texnonoruu (MUT) B mpodeccuonaabHOM NesITENbHOCTH HHKEHEPa-
npoektuposiuka POC

3.2 TecroBble 3a1aHUsA
1) K kxaxoii npoGiieme OTHOCHTCS OTIpeieieHue OCHOBHBIX XapaKTEPUCTHK CUCTEMBI IIPH
HEKOTOPOU BRIOpaHHOU ((PUKCUPOBAHHOMN) CTPYKTYpE?
a) mpobiema CUHTEe3a
b) mpobiiema ananuza
2) K kaxoit mpobiemMe OTHOCUTCS BEIOOP YUCIIa YPOBHEH U MOJICUCTEM (HEpapXusi CHCTEMBI )?
a) mpo0JyieMa CUHTe3a
b) mpobnema ananmza
3) K kakomy BuAy OACUCTEM OTHOCSTCS MOJCUCTEMBI TPACCUPOBKU COCTUHEHHM B MEYaTHBIX

a) 00CTY)KUBAIOIIIHNE ITOACUCTEMBI
b) mpoekTupyroImne NOACHCTEMBI
4) K xakoMy BUJIY TMOJICUCTEM OTHOCSTCS TIOJCUCTEMBI pa3pabOTKU U COMPOBOXKICHHS

nporpammuoro ooecneueHust CASE (Computer Aided Software Engineering)?

a) 00CITY)KUBAIOIIUE MOACUCTEMBI
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b) npoekTupyrore NOACHCTEMBI

5) K xakoMy BUY OJICHCTEM OTHOCSITCSI TIOACUCTEMBI H3TOTOBJICHUSI KOHCTPYKTOPCKOM
JTOKYMEHTAIMH U CXeMOTEXHUYIECKOTO aHan3a’?

a) 00CITY)KUBAIOIIUE TTOICUCTEMBI

b) npoexTupyroIye moaCUCTEMBI

6) Kakyro mammmHHyto rpaduky ciaenyeT UCIoIb30BaTh JIJIs pelIeHHs 3a1a4 MPOCKTHPOBAHHUS
KOHCTpYKIIUU?

a) UHTEPAKTUBHYIO MAIMHHYIO TpaduKy

b) maketHyto 00paboTKy rpaduyeckoit HHGOpMaUU

7) Kaxast rpauueckas cucreMa J10JKHA UCTIONB30BATHCS ISl 0(OPMIIEHHS TEXHUUECKON
JIOKyMEHTAIIH?

a) CrelMaIn3upOBaHHbIe TpaduuecKre CUCTEMbI

b) cucTemsbr 00111€TO Ha3HAUYCHUS

8) Kakast rpadmueckas cucrema J0KHA UCTIONB30BATHCS sl 0OPMIICHHS I'pauUIeCKUX
3aBucumocteit POC?

a) CIelMaJIn3upOBaHHbIEe I'pauuecKre CUCTEMbI

b) cucTemsbr 00111€TO Ha3HAUYCHUS

9) Kakue noaxopl HEOOXOIUMBI ISl peILICHHs 3a/1a4 TPACCUPOBKH COSTUHEHUN MEXIY
JJIeMEHTaMHu?

a) BHEIPEHHE CYIIECTBYIOLIETO MPOrPaMMHOT0 00eCreueHHs

b) mocTpoeHrne MaTeMaTHUYECKUX MOZEIICH

C) pa3paboTKa COOTBETCTBYIOILIMX POTPAMM

d) pa3paboTka aJropuTMOB

10) Kakue moaxoasl HEOOXOAMMBI JISl PELICHUS 3a7a4 Pa3MEIEHUS 3JICMEHTOB JIEKTPHUECKOM
CXEMBI [IOCJIE TOTO, KaK 33aJjaua KOMIIOHOBKH YK€ pelieHa?

a) BHEIPEHHE CYIIECTBYIOLIETO MIPOrPaMMHOT0 00eCIeUeHHS

b) pa3paboTka aaropuTMOB

C) MOCTPOCHUE MATEMATHUECKUX MOJIEIIeH

d) pa3paboTka COOTBETCTBYIOIIHMX MTPOTrpaMM

11) B pe3ynbrare npoBeeHUs] HAYYHO-HCCIIEI0BATEILCKUX PadOT CO3aHa JOKyMEHTALUS ISt
pelieHus 3a1aun TpaccupoBku. K kakoit crucreMe OTHOCUTCS TOTY4YeHHAs TOKyMEHTAIus ?

a) SCM-cucrema (yrnpapicHHE [IETIOYKAMHU TTOCTABOK)

b) PDM-cucrema (yrpaBicHue IPOSKTHHIMU JTaHHBIMH )

c) CAD-cucrtema (KOHCTPYKTOPCKOE ITPOEKTUPOBAHUE)

d) CAM-cuctema (TeXHOIOrHY€ECKask OATOTOBKA IIPOM3BOICTBA)

e) CAE-cucrema ((pyHKIIMOHATBHOE MPOCKTUPOBAHNUE)

12) meeM HaOOp KOHCTPYKTOPCKOM JOKyMEHTalMu Ha pubop. Kakoe u3 onpeneneHuii moHATHS
"uHopmanus" HanboJIee TOYHO COOTBETCTBYET NMEIOIIEIHCS TOKYMEHTAIN?

a) "uH(poOpMaIK - CBEACHHUS, IIepelaBaeMble OJTHUMHU JIFOABMH JIPYTUM JIOSM YCTHBIM,
MUCHMEHHBIM WJIN KaKUM-HUOYIb Apyrum criocobom” (BCI)

b) "undopmariys ecTb Bce CBEACHUsI, ABISIONIIUECS 00BEKTOM XpaHEeHHUsI, Tepeadn U
npeoOpazoBaHus"

¢) "uHpopmanus sBIseTcs OTHON U3 (PyHIaMEHTAIBHBIX CYIIHOCTEH OKpy»Katoliero Hac mupa' 4,
"uH(opMaIs ABIAETCS OJHUM U3 OCHOBHBIX YHUBEPCAJIBHBIX CBOMCTB Marepuu"

d) "uHdopmanus ecTb OTpaskeHHE PeasbHOro Mupa"

13) Kakue nepudepuitapie ycTpoicTBa HEOOXOAUMBI JIJISl TPOSKTUPOBAHMSI OTHOCIONHBIX
MeYaTHbIX MJI1aT?

a) rpaduueckuit mporeccop

b) rpapuueckas PC

¢) rpaduueckue aganTepbl

14) Kakue nepudepuiinbie ycTpoiicTBa HEOOXOIUMBI ISl TPOESKTUPOBAHUS KAPKACHBIX
TPEXMEPHBIX N300paKeHUI?

a) rpaduueckas PC

b) rpaduueckue agantepbl
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C) rpadudeckuii mporeccop

15) Kakoit Bu n300paskeH HEOOXOMUM 711 0(OPMIICHHUS YePTEKEH?

a) BBICOKOKQUE€CTBEHHbIE UEPHO-0€JIbIe N300paXKEeHUS

b) 1IBETHBIE WM ABYMEPHbIE U300paKeHUs

C) MPOEKIHS TPEXMEPHBIX N300PaKESHNH C 3aKpallliBaHUEM ITOBEPXHOCTEN

d) mpoekmu peanucTUYHBIX TPEXMEPHBIX H300paKeHUH C yUETOM OTpaKaTeIbHBIX
XapaKTePUCTUK MOBEPXHOCTEH 0OBEKTOB U (POPMHUPOBAHHEM CBETOTCHEH

€) KapKacHbIe TPEXMEPHBIC MTPOSKIIMH KOHCTPYKTOPCKHUX YEPTEKEN ICKU30B C yIaleHueM u 6e3
yAaNeHus] HeBUAMMBIX JIMHUH

16) Pemenue kaxoii 3agaun npoekrupoBanus POC norpeOyeTcst 1uist MOBBIIEHUS MPOLIEHTa
BBIXOJ1a TOJHBIX (T.€. yMEHBIIICHHE Opaka) mpruoopoB?

a) co3nanue HOBBIX POC

b) cymiecTBeHHAss MOACPHHU3AIINS

C) YaCTH4YHas MOJIEpHU3AIHs cyiecTByome POC

17) Pemienue xakoi 3agauu npoektupoBanus POC norpebyercs nmocsae BHECEHUS CYIIECTBEHHbBIX
M3MEHEHUH B KOHCTPYKLHUIO pudopa’?

a) co3nanne HOBBIX POC

b) cymiecTBeHHast MOJIEPHU3ALINS

C) YacTH4YHas MojAepHU3aIus cymiectBytomeid POC

d) Pemenne kakoii 3agaun npoextuposanus POC norpebyercs mociae BHECEHUS U3MEHEHUI B
TEXHOJIOTHIO?

€) yacThuHas MoAepHu3anus cymectpytomein POC

f) coznanne HoBBIX POC

g) CyIlleCTBEHHAsl MOJIEpHU3AIUS

18) Urto mpexacrasisieT coO0l cucTemMa aBToOMaTu3upoBaHHOTO nipoekTupoBanus (CAIIP)?

1. cpeacTBO aBTOMATU3AIH ITPOSKTUPOBAHUS

2. cuctema JIeTeIbHOCTH JIOZCH 10 MPOEKTUPOBAHUIO OOHEKTOB

19) BubpoycToitunBOCTb - 3TO:

a) 1. cmocoOHOCTH KOHCTPYKIUU HOPMAJIbHO (YHKIIMOHUPOBATH B YCIIOBUSX BO3IECUCTBUS
BUOpanuu

b) 2. c1ocoOHOCTh KOHCTPYKIIMU MPOTUBOACHCTBOBATh U YCTPAHSATh BUOPAIIUIO

¢) 3. cmocOOHOCTh YCTOWYNBO (DYHKIIMOHUPOBATH B YCIOBUSX MEPEMEHHBIX KOJICOaHUI

20) BuGponpodHoCTh - 3TO:

a) 1. cnocoOHOCTh KOHCTPYKIMH BBIIEPKUBATh BUOPAIIHIO

b) 2. c1ocoOOHOCTH KOHCTPYKIIMU HOPMAJIBHO (PYHKIIMOHUPOBATH MOCIIE YCTPAHEHUS BUOpALIUU

¢) 3. c10COOHOCTh KOHCTPYKLUU MPOTUBOCTOSITh Pa3pyIIalolIeMy BO3IeHCTBUIO BUOpaiun

21) 'anbBaHOXMMHUYECKHUIA METOJT TPUMEHSICTCS JIJIS:

a) 1, moy4eHust IepexXoAHbIX OTBEPCTHH B IEUATHBIX IUIATaX

b) 2, monyueHus: METaUNIM3UPOBAHHBIX OTBEPCTUH B MEYATHBIX IIaTax

¢) 3, mosiydeHHs OTBEPCTUM C 36HKOBKOM

22) JIBycTOpOHHHE MeYaTHBIE MIaThl PEKOMEHAYETCS UCTIONb30BATh JIJIs:

a) 1. cBepXOBICTPOACUCTBYIOLINX CUCTEM

b) 2. co3naHus YaCTUYHOTO SKPAHUPOBAHUS JTUHUU

¢) 3, bopMupoBaHUE TUHUU CBS3U BHICOKOTO Ka4eCTBa

23) KoHcTpyKLuy nedaTaroT IJ1aThl ONPENETIsOTCA:

a) 1, TexHonoruen ee N3roTOBJICHHUS

b) 2, ee Tononoruei

¢) 3, TpacCupOBKOH

24) MexaHu3M pabOThl MATHUTOCTATHYECKOTO IKpPaHa:

a) 1. 3akirovaercs B LIYHTUPOBAHUH CUJIOBBIX JIMHUM CTaTUUECKOTO OIS

b) 2. 3aKiro4aeTcs B IIYyHTUPOBAHUU CHIIOBBIX JTMHHM MarHUTHOTO TIOJISI

¢) 3. 3aKJII04aeTcs B IIYHTUPOBAHHUHM MAapa3uTHBIX CBsI3e

25) MHOroCI0iHbIe MeYaTHbIE MIaThl PEKOMEH/IYeTCsl UCTIONIb30BATh JIJIS:

a) 1, OBICTPONEHCTBYIOIINX U CBEPXOBICTPOACHCTBYIOIINUX YCTPOMCTB
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b) 2, OBICTPOIEHCTBYIONINX YCTPOICTB

¢) 3, moKanu3aIys 3JIEKTPOMArHUTHOTO MO

26) O1eHKa KOHCTPYKIIMH aIlliaparypsl - 3TO:

a) 1. 3HaueHNe napaMeTpa KOHCTPYKIIUHU, KOTOPBIN OTBEUaeT TPEOOBAHUAM TEXHUUYECKOTO 3aJaHHs

b) 2. nemnsiit Habop MapaMeTpPoB, MPU KOTOPOM JTOOBIBAIOTCS] ONITUMAJIBHBIE PEIICHHUS

¢) 3, moxy4eHue 3aJaHHOrO 3HAYCHHS ONTUMU3AIIH

27) OcHoBHOE TpeOOBaHUE K dKPaHY:

a) 1. MakcuManpHas TONIUHA

b) 2. makcumasnbHas IPOBOIUMOCTh

¢) 3. MakcumaibHast 3pPEKTUBHOCTD

28) OteuectBennbM ctangaprom ['OCT P 53429-2009 npenycmatpuBaeTcsi  KJIacCOB
TOYHOCTH (TUJIOTHOCTH PUCYHKA) II€YaTHOM IJIaTHI.

a) 4eThIpe

b) ATk

C) IEeCTh

d) cemb

29) OXHOCTOPOHHHME TICYaTHBIE TUIATHI PEKOMEH TYeTCS HCITOIB30BAaTh IS :

a) popMHUpOBaHKE KAYECTBEHHBIX TUHUI CBA3U

b) popMupoBaHUE JIMHUH CBSI3H

C) CBEpXOBICTPOACHCTBYIOIIUX CHCTEM

30) ITaccuBHbBIE KOMIIOHEHTHI JUIs IOBEPXHOCTHOI'O MOHTAaKa U3rOTaBIMBAIOTCA B IBYX
MOIU(DUKALIHASX:

a) B BUJIe WIMH]pPA U B BUJE YUl

b) KopmycHble U OeCKOpITyCHBIE

C) C aKCHaJIbHBIMU U paJHabHBIMHU BBIBOJIAMU

31) IIpenenbHbII pa3Mep CTOPOHBI EYaTHON TIaThl JobkeH ObITh He Oonee ('OCT P 53429-
2009):

a) 100 mm

b) 350 MM

¢) 6omee 350 Mmm

32) Pa3paboTka KpUTepreB KOHCTPYKIUU GOPMUPYETCS HU3:

a) MapaMeTpoB, 10 KOTOPHIM BEIETCS OLEHKAa KOHCTPYKIIMU

b) 3a1a4 onTHMU3AIMH

C) peleHHs 3a4a4 TOCTHKESHNSI MUHUMU3AI[IH 3HAYCHUS ITapaMeTPOB

33) TepmuH «BepuUKaLus» O3HAYACT:

a) MIOCTPOEHNE NOJTHONW MOJEIH KOHCTPYKIIMU

b) KOHCTPYKTOpPCKasl peaan3alus CXeMbI

C) YCTaHOBJICHHE PaOOTOCIIOCOOHOCTH

34) Tononornyeckoe MPOEKTUPOBAHUE PACCMATPUBAETCS KaK KOMILIEKC BOIPOCOB:

a) CHHTE3 KOHCTPYKIIUH - HHTEPAKTUBHAS ONTHMM3ALHNS - TOKYMEHTAIUS

b) KOppEKTUPOBKA peleHUH - BEpUPUKALIHS - CepTUDUKAIUS

C) MPOEKTHUPOBAHHUE - U3TOTOBJICHHE - KOHTPOJIb

35) Tononoruueckoe MPOEKTUPOBAHNE BKIIOYAET TPU (POPMATNZOBAHHBIX B3aUMOCBSA3aHHBIX
3a/1auu:

a) pa3dueHue - pa3MeIIeHUe - TPACCUPOBKA

b) cxema - KOMIIOHOBKa - TPACCHPOBKA

C) TEOpHs - KPUTEPUH - 3a7a4H

36) Ha xakom starne npoektupoBanusi POC HeoOxoaumo pereHue 3a1aqu ONTUMHU3AINH
MPOBOAHBIX U MEYATHBIX COCTUHEHUI?

a) GYHKIIMOHAIBHOE MPOEKTUPOBAHUE

b) cucreMoTeXHUYECKOE MPOESKTUPOBAHNE

C) TeXHOJIOTMYecKasl OAr0TOBKA MPOU3BOJICTBA

d) KOHCTPYKTOPCKOE MPOCKTHPOBAHKE

37) Ha xakom a3tare npoektupoBanusi POC ocyiecTBiseTcst BEIOOP 3JIEMEHTHOM 0a3bl U
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AJIEKTPUYECKON CXEMBI TPOEKTUPYEMOTO U3EIHA?

a) TEXHOJIOTMYecKasi OArOTOBKA MPOU3BOJICTBA

b) cucreMoTexHMUECKOE MPOEKTUPOBAHUE

¢) (hyHKIMOHAIBHOE IPOEKTUPOBAHHE

d) KOHCTPYKTOPCKOE MPOEKTUPOBAHUE

38) Ha kakoii cTaguu ocymiecTBIsSeTCs pa3padoTka MaTeMaTHIEeCKON MO ISl YIIpaBlIeHUs
TEXHOJIOTUYECKUM TIPOIIECCOM TpH NpoekTrupoBanuu POC?

a) TEXHOJIOTHs M3TOTOBIICHUS U UCTIBITAHUS CIIPOEKTUPOBAHHOTO 00BEKTa (OMBITHOTO 00pa3iia uin
HapTHH ), BHECEHUS KOPPEKIHHU (TTPH HEOOXOIUMOCTH)

b) paGounii mpoeKkT

C) Hay4HO-HUCCle0oBaTeNbCcKas pabora

d) TexHMYeCcKuil MpoeKT

€) TEXHUYECKOE 3aJJaHHe Ha MMPOEKTUPYEMBI 0OBEKT

39) Ha kaxoii ctaauu BeIIAETCSl OKOHYATEIbHAs KOHCTPYKTOPCKAs TOKyMEHTAlUs IPpU
npoektupoBanuu POC?

a) TEXHUYECKUN TPOEKT

b) paGounii mpoeKT

C) TEXHOJIOTHsI U3TOTOBJICHUS M UCTIIBITAaHHUS CIIPOEKTHPOBAHHOTO 00BEKTA (OMBITHOTO 00pasiia Win
MapTHH ), BHECEHUS KOPPEKINH (P HEOOXOTMMOCTH )

d) TexHnyeckoe 3aaHue Ha IPOSKTUPYEMBbIl 0OBEKT

€) Hay4YHO-UCCJIeI0BaTeIbCKas paboTa

40) Ha xaxo#i cTaziuu OCyIIECTBIISIETCS TOMCK aHAJIOTOB IpU IIpoektuposanuu POC?

a) TEXHUYECKOE 33JIaHNE Ha TTPOCKTUPYEMBI OOBEKT

b) paGounii mpoeKT

C) TEXHUYECKHUI MPOEKT

d) TexHOJIOT U U3TOTOBIICHUS U UCTIBITAHUS CIIPOCKTUPOBAHHOTO 0OBEKTA (OMBITHOTO 00pa3iia Win
MapTHH ), BHECEHUS KOPPEKIMH (TPU HEOOXOTMUMOCTH )

€) Hay4yHO-MCCIIeIoBaTeNIbCcKas paboTa

41) Ha kakom aTane npoekrupoBanust POC onpenensroTcss NpUHIMIIBI € paboThi?

a) QyHKIMOHAIBHOE POSKTUPOBAHHUE

b) cucTeMOoTeXHUYECKOE MPOSKTUPOBAHKE

C) TEXHOJIOTHYECKAs MOArOTOBKA MPOU3BOICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHE

42) Ha kaxko#t cranguu npoekrupoBanus POC HeoOXoanMo npoBeACHHE HAYIHO-
UCCIIeI0BATEIbCKUX PaboT?

a) 3CKU3HOE [IPOEKTUPOBAHUE

b) mpenBapuTenbHOE MPOSKTUPOBAHHE

C) TEXHUYECKOE MPOEKTHPOBAHUE

43) Ha kaxoit ctaguu npoektupoBanus POC co3maércs sakcnepuMeHTanbHBIA 00pa3er]
IIPOEKTUPYEMOTO U3EIHS?

a) TEXHHUYECKOE MPOEKTUPOBaAHHUE

b) acku3HOE MPOEKTHPOBAHNE

C) MpeaBapUTeNbHOE IPOSKTUPOBAHHUE

44) Ha kaxoit ctaguu npoektupoBanus POC BO3MOKHO MaKCHMaJIbHOE UCTIOJIb30BAHNE
KOMIIboTepa?

a) MpeIBapUTENIbHOE POEKTUPOBAHHE

b) SCKU3HOE IPOEKTUPOBAHHUE

C) TEXHUYECKOE NMPOEKTHUPOBAHHE

45) Pa3paboTrana JOKyMEHTaLMs AJIsl IPOSKTUPOBAHHS TEXHOJIOTHUeCKoro Mapupyra. K kakoi
CUCTEME OTHOCHUTCS MOTyYEHHAs TOKyMEHTaus?

a) PDM-cucrema (ympasieHue NpOSKTHBIMU TaHHBIMH )

b) SCM-cucrema (ympasieHue enoYKaMu MOCTABOK)

¢) CAE-cucrema ((pyHKIIMOHATBHOE MPOCKTUPOBAHNUC)

d) CAD-cucrema (KOHCTPYKTOPCKOE IMTPOCKTUPOBAHUE)
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e) CAM-cuctema (TeXHOIOTHYECKasl TOArOTOBKA ITPOU3BO/ICTBA)

46) Pemaercs 3a1a4a KOMIIOHOBKH dJIEKTPUYECKON CXeMbI. [Ipr 3TOM KOMITOHOBKA
OCYIIECTBIsIeTCS "CHU3Y-BBEPX ", T. €. MPOU3BOIUTCSA OOBEIUHEHNE DIIEMEHTOB KaXKJI0TO CJICIYIOIIETO
YpOBHS U3 DIIEMEHTOB OoJiee HU3KOro ypoBHs. Kakoit MmeTon HeoOXoaum sl Takoro nepexozaa?

a) arperupoBaHue

b) aGcTpakius

C) I€KOMITO3UIIHS

47) DnexTpoMarHuTHasi COBMECTUMOCTb - ITO:

a) CIOCOOHOCTB amnmaparypbl HE CO3/1aBaTh HE TOMYCTUMBIX IIOMEX JIPYTUM YCTPOUCTBAM

b) crmocoOHOCTH anmaparypsl YBEIUYUBATh YyBCTBUTEIHLHOCTD MTPH BO3IECHCTBUU PA3TUYHBIX
nosieun

C) cOoCcOOHOCTH anmnaparypsl GyHKIIMOHUPOBATH COTIAacHO TpeboBaHUsIM TY OIHOBPEMEHHO C
IPYrUMHU yCTPOWCTBAMU B PeaIbHOM 3JIEKTPOMAarHUTHOM 00CTaHOBKE.

3.3 Tembl OIPOCOB HA 3AHATHAX
HNudopmanumonnsie Texnonoruu (MT) B mpodeccuoHa bHOM eI TETbHOCTH HHKEHEPa-
npoektuposiuka POC

3.4 TeMBI TOKJIA10B

1) Undopmannonnsie Texuoioruu (UT) B mpodeccroHanbHOM AeITeIbHOCTH HHKCHEpa-
npoektuposimka POC.

2) Opranuzanus npoekrupoBadus POC ¢ momomsio UT

3) CucremHbIii moaxo K mpoektupoBanuio POC ¢ ucnons3oBaHreM HHOOPMAITHOHHBIX
TEXHOJIOTUM

4) Nndpopmarmonnsie CALS—texnonoruu nopaepxku POC Ha Bcex dTanax )KU3HEHHOTO UK

5) Cranuu pa3pabOTKu KOHCTPYKTOPCKOM JOKYMEHTALUH TP IPOSKTHPOBaHUHK ¢ OMOIIbi0 UT

6) KommuiekcHble uHTEIICKTYalIbHbIe (MHTerprpoBanHbie) CATIP

7) IlepcrieKTUBBI pa3BUTHS aBTOMATH3UPOBAHHOTO IPOCKTUPOBAHUS

8) CpaBHHTENIBHBII 0030p OCHOBHBIX XapaKTEPUCTHK PA3THUYHBIX THIIOB COBPEMEHHBIX
TEXHUYECKHUX CPE/ICTB

9) CAIIP TermioBbIX U 3JEKTPOMArHUTHBIX PacuETOB

10) BosmoxHOocTH M 0coOeHHOCTH HHTEepdeiicoB pasmuyunbix CAITP

11) OcoOGeHHOCTH MPOSKTUPOBAHUS MEUYATHBIX Y3JIOB ¢ moMomsio UT

12) Nudopmarmonnsie Texnonoruu (UT) B mpodeccroHaabHOM AeATEIbHOCTH HHXEHEepa-
npoekruposiuka POC.

13) Opranuzanus npoekruposanus POC ¢ momorupsio UT

14) CucrtemHbIi moaxoa K npoekrupoBanuio PIC ¢ ucnonb3oBaHueM HHPOPMATMOHHBIX
TEXHOJIOTUU

15) Nudopmarmonnsie CALS—texHonoruu nojaepxkku POC Ha Bcex 3Tanax KU3HEHHOTO [IUKIIA

16) Craauu pa3paOOTKH KOHCTPYKTOPCKOH TOKYMEHTALUH MIPU MIPOESKTUPOBAHKUH C rToMombio UT

17) KomruiekcHble HHTEIICKTYallbHbIe (MHTerprpoBanHbie) CATIP

18) IlepcneKkTuBBI pa3BUTHS aBTOMAaTU3UPOBAHHOTO MTPOCKTUPOBAHUS

19) CpaBHHTEIBHBIH 0030p OCHOBHBIX XapaKTEPUCTUK PA3TMYHBIX TUIIOB COBPEMEHHBIX
TEXHUUYECKHUX CPEACTB

20) CAITIP TermmoBBIX U 3JCKTPOMAarHUTHBIX Pacu&ToOB

21) BosmoxxHOCTH M 0cOOEHHOCTH HHTepdeiicoB pa3nuunbix CAIIP

22) OcoOeHHOCTH MPOCKTHPOBAHUS MTEYATHBIX Y3JIOB ¢ moMotsio UT

3.5 Dk3amMeHalOHHBbIE BONPOCHI
1) AeromarusupoBanHoe npoekTupoBanue (All), Kak TEXHOJIOTHUS MPOSKTHO-KOHCTPYKTOPCKOM
nestenbHOCTH. Lemn ATl
2) Onpenenenne moustuss CAITP.
3) Knaccudukarust CATIP. 3agaum, pernraeMblie Ha OCHOBE KiIacCH(UKAITHH.
4) Knaccudukanpronnsie npusHaku U rpynmsl CATIP.
5) OOmrast xapaKTepUCTHKA IPOIECCa ABTOMATH3UPOBAHHOTO TIPOCKTHPOBAHHS.
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6) Crpykrypa mporecca aBTOMaTH3UPOBaHHOTO MPOSKTHPOBAHUS, €r0 MIPUHIIMITHAIIEHBIC
CBOMWCTBA - UEPAPXUYHOCTh, HTEPALUOHHOCTb, AJIbTEPHATUBHOCTb.

7) ®ynkiponanbHbie coctapisiomme CAIIP - mpoekTupyroime U 00CTyKUBAFOIIHE TOICUCTEMBI.

8) Buabr obecnieuenust CAIIP. [opu3oHTaIbHBIC U BepTHKAIbHBIC cicTeMHbIe cBsi3u B CAITP.

9) CucTeMHBIH MOIX0/ K aBTOMATU3AIMU TIPOSKTHO-KOHCTPYKTOPCKUX paboT. Cesizb CAIIP ¢
crUcTeMaMM aBTOMaTU3aluK APYyrux BUaoB. MHTerpupoBanHsbie (komiiekcHbie) CATIP.

10) ACHMU, CAIIP uznenwmii, ACTIIII, ACY TII, ACKUO. NUx xapakTepuCTHUKH.

11) CAIIP u ux mecto cpeau apyrux cucrem. Pasnouanoctu CATIP. Buasr obecnieuenust CAIIP.
ITpumepsr CAIIP.

12) CAE/CAD/CAM - cuctembl. OyHKIUH U XapaKTEPUCTUKH.

13) DnekrponHas (6e30ymakHas) GopMa BBEICHHS KOHCTPYKTOPCKO-TEXHOIOTHUCSCKOM
JOKYMEHTAIHH.

14) CALS — texHOMOTHU HHPOPMAIIMOHHON TOAICPKKH )KU3HEHHOTO IMKia unenuii POC.

15) Texumueckoe obecnieuerne CAIIP. AHanu3 TpeOOBaHUI K KOMILIEKCY TEXHUYECKUX CPEACTB
(KTC).

16) Crpyxkrypa texauueckoro ooecreueHust CAIIP. Texuuueckue cpeacrsa. MammHHbIe
HOCHTEJI MH(POPMAITUH, BUABI KAHAJIOB CBS3H, CPE/ICTBA BRIYMCIUTEIBHON TeXHUKH. [IOHATHS KITHEHT-
cepsepa, ¢ail-cepBepa, cepBepa 6a3 JaHHBIX, CepBepa MPUIOKEHNUN, KOMMYTAaLIMOHHOTO CepBepa,
CHELMaIU3UPOBAHHOIO CEPBEpA.

17) CneuunanusupoBanubie KTC CAIIP - aBromari3npoBaHHbIE pabouue MeCTa.

18) Kommnbrorepusie cetu B CAIIP.

19) OOGecnieuenus 6e30MacHOCTH HHPOPMAIIMOHHBIX TEXHOJIOTHiA IpoekTrpoBaHus POC.

20) YcrpoiicTa BeiBoma TekcToBo# mokymenTtanuu B CAIIP - neuararomiue ycrporicta (ITY).

21) VYcrpotictea BhiBoza rpadudeckoii napopmaruu B CAIIP - rpadonocrpoutenu u
KOOpAMHATOTrpadbl BEKTOPHOT'O THUIIA.

22) Ycrpotictea BhiBoza rpadudeckoii nHpopmaruu B CAIIP - rpadonocrpoutenu u
KOOpAMHATOTpadbl pacTPOBOIO THIIA.

23) VYcrpoticta BBozia rpaduueckoii napopmaryu B CAIIP - konqupoBumky rpadudeckoii
uHpopmanuu. Knaccuduxanus. [lorpeOurenbckue XapakTepUCTHKH.

24) Ycrpoticta 3D-nipororunuposanus (3D-nipuntepsr) B CAITP POC.

25) ®yukimonanpHas cxema CAIIP Ha ypoBHE MPOrpaMMHOIo, HH()OPMAILIMOHHOTO U
JIMHTBUCTUYECKOTO 00€CTICUEHHUS.

26) Cocras nporpammuoro ooecreuenust CAIIP.

27) CocraB HH(POPMAIIMOHHOTO U JHHTBHCTHYEeCKoro obecnieuenus: CATIP.

28) Tumnossie mpouecchl npoektrpoBanus B CAIIP moArotoBUTeIbHOr0, OCHOBHOTO U
3aKIJIFOYUTEIIEHOTO ITAIOB.

29) Cocras u crpykrypa cucteM PCAD u Altium Designer.

30) Opranusanus onepanoHHON cpe/bl B rpaduueckux penakropax cucrem PCAD u Altium
Designer.

31) Anroputm padotsl ¢ CAIIP cxemorexnuka POC.

32) Anroputm pabotsl ¢ CAITP konctpyktopa POC.

33) AnroputMm pa6otsl ¢ CAIIP texunomnora POC.

34) dopmar s3bIKa TEKCTOBOTO OMTUCAHUS AIEKTpUIecKoii cxembl B cucremMax PCAD u Altium
Designer.

35) Crpykrypa oubnmoreunoro onucanust YI'O komnonenta B cuctemax PCAD u Altium
Designer.

36) Crpykrypa 6ubnuoreunoro onucanust KTO xomnonenTa B cucremax PCAD u Altium
Designer.

37) Pabora ¢ 6ubnmuoreunbiMu KomroHeHTaMu B cuctemax PCAD u Altium Designer. O0rue
CBEJICHUS, TIOPSIOK PaOOTHI.

38) Crpykrypa onucanusi koHCTpykTuBa B cuctemax PCAD u Altium Designer.

39) ABrtomaruueckas nporeaypa pasmemnicaus B cucreMax PCAD u Altium Designer.

40) TIpouenypsl pa3MeLICHHS U YIYUIICHUS pa3MeIIeHUsT KoMITOHeHTOB Ha [111.

41) PyuHas u MHTEpAaKTUBHAs TpaccHpoBKa coeaunenuii B cuctemax PCAD u Altium Designer.
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42) ABtomarudeckas nporeaypa rpaccupoBku B cucremax PCAD u Altium Designer.

3.6 TeMbI KOHTPOJILHBIX padoT

KonTposbHas padora Nel. BeinosiHeHue yepreskeit koMnoHeHToB PIC

Pa3patorka 3j1eMeHTHOI 6a3bl

1. B cpene Altium Designer pa3zpadorars YI'O u Tomosornueckoe mocaaouHoe MecTo s
xongencaropa K73-17 2.2mx® 63B (5%) 0XK0.461.104 TY. Bxiarounts pa3paboTKy B cOCTaB OMOIHOTEKH
«YyebOHast OubIUOTEKaY.

2. B cpene Altium Designer pa3paborars 4 cexuun YI'O 1 TOIOIOrHUECKOe MOCaI0YHOE MECTO
st mukpocxembl KS111TY2 6K0.348.149 TV. BximtouuTs pa3paboTKy B COCTaB OMOIMOTEKH «YUeOHast
OuOIHOTEeKAY.

3. B cpene Altium Designer pazpabortars YI'O u Tononoruueckoe nocajiouHoe MeCTo IS
uaayktuBHOCTH EC24-150K (www.platan.ru/pdf/ec148.pdf). BkiarounTs pa3paboTky B cocTaB
O6ubnnoTexu «YueOHas OMOIMOTEKa.

4. B cpene Altium Designer paspaborars YI'O 1 TONOJOTHYECKOE TOCATOTHOE MECTO JIJISI
pesuctopa C2-33 0.125Bt1 1% QC400101.SU0005-89. BrirouuTs pa3paboTKy B cCOCTaB OMOINOTEKH
«Y4eOHast OMOIHOTEKAY.

5. B cpene Altium Designer pa3zpabdorars YI'O u Tomonoruyeckoe nocagoqyHoe MecTo JUisl T1oa
MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bxirounts pa3paboTKy B cOCTaB
o6ubnroTexu «YueOHas OMOIHOTEKaY.

6. B cpene Altium Designer pa3padotars YI'O u Tonosmornueckoe mocajaouHoe MecTo s
kiaemmHuKa X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bkiarounts pa3paboTKy B
cocTaB Oubnmoreku «YuyeOHast OUOINOTEKAY.

7. B cpene Altium Designer pa3zpabdorars YI'O u Tomonoruyeckoe mocagoqyHoe MecTo Jist
mTheIpeBoro pazséma PLS-02 (www.platan.ru/pdf/ec278.pdf). Bknrounts pa3paboTky B cocTaB
o6ubnroTexu «YueOHas OMOIHMOTEKaY.

8. B cpene Altium Designer pazpadorars YI'O u TOMmosorndeckoe nocaaoqHoe MecTo s
pazbéma urtanust PWL-02M (www.platan.ru/pdf/ec275.pdf). BkmtounTs pazpaboTky B cocTas
oubmoTekn «YueOHas OMOIMoTeKay.

9. B cpene Altium Designer pa3zpabotars YI'O u Tomonoruueckoe mocaaoqyHoe MecTo JIsl YUTI-
pesuctopa RC 0805 103 J (www.eximer.net/products/electron/passive_element/rezistors/chip/
import/import _1584.html?Page=1). Bkirounts pa3paboTKy B cocTaB 6MOnnoTeku «YueoHas
OoubIMOoTEKAY.

10. B cpene SolidWorks pa3pabotars TpéxmepHyto Mozenb konaeHcatopa K73-17 2.2mx® 63B
(5%) 0X0.461.104 TV. Pazpabotky nogxmtounts kak PCB3D mozaens k coorBercTBytomemy YI'O.

11. B cpene SolidWorks pazpaborars Tpéxmepryto monens MukpocxeMbl K133JIA6 6K0.348.086-
01 TV. Pazpa6otky nonkirounth kak PCB3D Monens k coorBeTcTByromemy YI'O.

12. B cpene SolidWorks pa3paborars TpéxmepHyto Moaenb uHAyKTuBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). PaspadoTky nmonkmounts kak PCB3D momens kK COOTBETCTBYIOIIEMY
YTO.

13. B cpene SolidWorks pazpaborars Tpéxmepnyto monensb auoga MBRS120T3
(www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Paspaborky noxkmtounts kak PCB3D moznens k
cootBeTcTBYIOIEMY YI'O.

14. B cpene SolidWorks pa3zpaborars TpéxmMepHyro Moaenb pazbéma muranus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Paspabotky nmonkmrounts kak PCB3D mMomens kK COOTBETCTBYIOIIEMY
YTO.

15. B cpene SolidWorks pazpaborars TpéxmepHyto Mmozaenb uumn-pesucropa RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/import/import_1584.html?Page=1).
Pazpabotky moaxmounts kak PCB3D Momensb k coorBercTBytonemy YIO.

Konrponbnas padora Ne2. Obecneyenue kauecTsa, HagéxkHOCTH M onTumusanus PIC

1. «'opsiuast CBSI3b» MEXKAY OTACIbHBIMH YaCTIMU MPOEKTA. 3arpy3UTh MPOEKT, BXOISAIIHI B
komruiekt mpumepoB Altium Designer: X:\Program Files\Altium Designer 6\Examples\References
Designs\Ethernet Nanoboard Add-On\. OTkpsITh /B2 JOKYMEHTA, BXOISIINE B IPOECKT:

- phy.schdoc — snexTpudeckas cxema;

- phy.pcbdoc — neyarnas mara.
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a) HaliTH B anekTpudeckoit cxeme koHmeHncarop C5 (Edit/Find Text). Micnionb3ys moodepéaHo Tpu
KOMaH IbI TepeKpECTHRIX cchUToK (koMan bl Tools/Select PCB Components; Tools/Cross Select Mode;
Tools/Cross Probe), 00HapyXuUTh TpeMsl pa3HbBIMHU CIIOCOOAMH MECTONONOKEHNE KoHAeHcaropa CS5 Ha
[1€YaTHOM IIaTe.

0) Haiitu Ha neuarno# mare konaeHcatop C4 (manens PCB). Mcnionb3ys moouepénHo a8e
KOMaH/IbI TiepekpecTHhIX cchliok (koman bl Tools/Cross Select Mode; Tools/Cross Probe), Bknaaka ECO
Generation. Beixtrounts ommmto Push Component Designator Changes to Annotation File. O6patnas
cuaxponusanus. Komanga Design/Update Schematic. Knonka Execute Changes. Yoeaurbcs, 4to Ha
AJIEKTPUYECKOM cXeMe MO3UIMOHHOE 0003HaueHne Mukpocxemsl Ul n3mennnocs Ha DD1.

2. CuHXpOHU3AIM IEKTPUUECKON CXeMbI U IeyaTHOM uiaThl. CKOMMPOBATh B CBOIO pabouyro
nanky npoekt X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nanoboard
Add-On\. KontupoBanue Tpedyercsi, 4T0O0BI CITy4aiiHO HE IOBPEAUTh UCXOAHBIC (Qaiiibl. 3arpy3UTh MPOCKT
PHY.PrjPCB. OTKpbITh ABa TOKyMEHTA, BXOJAIIUE B POEKT:

- phy.schdoc — anekrpudeckas cxema;

- phy.pcbdoc — neuarnas miara.

a) mpsiMasi CHHXPOHU3AITHSL.

Ha snexrpuueckoil cxeme HallTH U ynaiauTh koHjeHcatop C3. YcTaHOBUTH MOPSAOK CIIeI0BaHUS
NO3UIMOHHBIX 0003HaYeHuit DPU «cBepxy BHM3, crieBa HarpaBo». Komanma Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyIHTEIBHO PacCTaBUTh MO3UITHOHHBIE 0003HAYECHUS 110
noBomy npasuiry. Komanna Tools/Force All Schematic. [Ipsimas cunxponu3arus. Komanaa
Design/Update PCB. Knomnka Execute Changes. YoeauThcs1, 4T0 Ha MIe4aTHOM I1aTe IPOU3OIILITH
M3MEHEeHHUs: ynajaéH konaeHcatop C3; mo-HOBOMY pacCcTaBiIeHbI MO3UIIMOHHBIE 0003HAYCHHS.
Huxmueckoe nmpumenenue komauasl Edit/Undo; Edit/Redo.

0) oOpaTHast CHHXpOHH3AIHSL.

Ha neuatnoi nmare Haiitu mukpocxemy Ul. [IprucBonTh MUKpOCXEME HOBOE O3UIIMOHHOE
o6o3nayenue DD1. COpocuTh onmuio BHECEHUSI M3MEHEHUH yepe3 Annotation-¢aiin. Komanna Pro-
ject/Project Options. Bximaaka ECO Generation. Beikimounts oo Push Component Designator
Changes to Annotation File. O6parnas cunxponusanus. Komanga Design/Update Schematic. Kunomnka
Execute Changes. YoeauTtbcs, 4To Ha AIEKTPUUECKON CXeMe MO3UIIMOHHOE 0003HAaYeHHE MUKPOCXEMbI
U1 usmenmiocs Ha DD1.

3. Ha3znaueHue nocasiouHbIX MecT 37eMeHTaM. CKOMUpoBaTh B CBOIO Pab0uylo Marnky IpoeKT
X:\Program Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Konuposanue
Tpebyercs, 4TOObI CydaifHO HE OBPEAUTH UCXO/IHbIE (Pailyibl. 3arpy3uTh MPOEKT
PCB_VideoMux.PrjPCB. OTKpbITh TpH JOKYMEHTA, BXOJSIINE B IPOCKT:

- PCB_DecoderA.schdoc — snekTprudeckast cxema KaHaja A;

- PCB_DecoderA.schdoc — snekTpudeckas cxema kanaja B;

- VideoMuxBoard.pcbdoc — neuarnas mara.

TpebyeTrcst 3aMEHHUTH TOIOJIOTHYECKOE mocanodHoe Mecto QC49/SMD 1uist IByX KBapIeBbIX
pe3onatopoB X1 u X2 Ha Tononoruyeckoe nocagounoe mecto MCCTD. Kapuessie pezonatopsl X1 u
X2 HaxoAsTCs B 3JEKTPUUYECKUX cXeMax KaHaja A u kaHana B, coorBeTcTBeHHO. Tononornyeckue
MOCaJ04YHbIE MECTa HaXOAATCA B MOJIKIIOYEHHON K npoekTy 6ubianoreke PCB_Footprints.PcbLib.

B penakrope neuaTHbIX IJIaT yIaJdUTh BCe evaTHbie npoBoaHukd. Komanma Tools/Un-Route/All.
VYnanute Bce moauronsl (3xpannsie ciion). Komanma Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u
BBIJICIIUTH TOMOJIOTMYECKOE MOCAIOYHOE MECTO KBap1ieBOro pe3onaropa X 1. lllenuok npaBoii KiaBHILIEH
MmbIiH, BeIOop myHkTa Find Similar Objects. B tuanorosom okue B crpoke Footprint BeIOpaTs Same.
Knomnka Apply. Yoequtscs B mpaBunbHOCTH BhiOopa. Knonka OK. B manenu PCB Inspector B cTpoke
Footprint «Bpy4Hyt0» Hamucarh Ha3BaHHUE HOBOTO TOMONOrnYeckoro nocagounoro mecra MCCTD, nocie
4yero Haxarb Ha Enter. 3akpbITh nanesib. CHATH BbIICJICHUE.

C nomomursto komanas! Tools/Cross Select Mode npoBepuTh B3aMMHOE COOTBETCTBUE KBAPLIEBBIX
PE30HATOPOB Ha CXEMe U Ha IuIaTe.

4. IIpocMOTp 1 OOHOBJIEHHUE CBSA3EH MEXKIy HIEMEHTaMU CXEMBbI M MeyaTHOM riatsl. CKOMUpPOBATh
B CBOIO pabouyro manky mpoekt X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. KommupoBanue TpeOyeTcs, 4ToObI CiIydailHO HEe MOBPEIUTH UCXOIHBIC (aiiiibl.
3arpy3uts npoekT DifferentialPair.PrjPCB. OTkpbITh 1Ba TOKyMEHTa, BXOJSAIINAE B MPOCKT:
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- DifferentialPair.schdoc — snekTpuueckas cxema,

- DifferentialPair.pcbdoc — meuarnas mara.

Tpebyercs 3amenuTs ABa pesucropa R3 u R7 Ha n1Ba konnencaropa émkocteio 100 nd. Yenosubie
rpaduueckre 0603HaUCHUsI KOHJIEHCATOPOB U MX TOMOJOTHYECKUE TIOCAI0UHBIE MECTa HAXOSTCS B
ctanaaptHoi oubnuorexe Miscellaneous Devices.IntLib.

B penakrope cxeMm HaiiT u ynanuth aBa pezuctopa R3 u R7. B manenu Libraries moaxirouuTh
oubmmorexy X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B yka3annoit 6u0nroTeke HauTH
koHneHcatop Cap Semi v pa3MecTUTh JIBa IK3EMILISIpa Ha MECTe OBIBIIMX PE3UCTOPOB. YKa3aTh
no3unimonHbie o0o3nadeHust C1 u C2. [logcoenMHUTh KOHTAKTHI KOHJIEHCATOPOB K JIBYM
TOPU30HTAIILHBIM ITPOBOHUKAM.

B penakrope nedaTHbIX MJIaT HAWTH U yAAIUTh TOMOJOTUYECKHUE TOCA0UHbIE MECTA PE3UCTOPOB
R3 u R7. C nomomrsio koman sl Place/Component Haiitu B 6ubnuoreke Miscellaneous Devices.IntLib
Tomnojoruyeckoe nocagounoe mecto C1206 nist koHAEHCaTopa. YKa3aTh no3uiimoHHoe ooo3Hauenue Cl.
Pa3mectuth qBa SK3eMIUISIpAa TONOIOTUUECKOTO MOCAJOYHOT0 MECTA KOHJIEHCATOpa COIIACHO PUCYHKA,
IIPUBENEHHOTO HUXKE.

C momoripio komauabl Project/Component Links BeImonHUTE B3aMOCBA3b YI'O 1 mocagodHbIx
MecT. BeiienuTs B JIEBOM UM CpeiHEM CITMCKE MO3UIIMOHHBIE 0003HaueHus: C1 u HakaTh Ha KHOIIKY > st
MepeMEIIeHHUs B TIPaBbIi CIHCOK. AHAJIOTMYHO CTPYINIUPOBATH MO3UIIMOHHBIE 0003HadeHus C2. KHomka
Perform Update. B penakrope cxem BBIMOTHUTE NpsaMyto cuaxpoHu3anuio Design/Update. B nuanorosom
OKHe HakaTh Ha KHONKY Execute Changes. Ecniu B peakTtope me4arHbIX IUIaT MO-MPEKHEMY OCTaI0Ch
3eJ1EHOE BBIJEIIEHUE, TO CIeayeT pa3BepHyTh Ha 180([] Tonmosornyeckre nocagouyHble MecTa
KOHJIEHCATOPOB.

C nmomompio koManH bl Tools/Cross Select Mode nmpoBepuTh B3aUMHOE COOTBETCTBUE
KOHJ/ICHCAaTOPOB HA CXEME U Ha ILIaTe.

5. Dnementsl kKommyTanuu. B cpene SolidWorks paspaborars cemelcTBO TpEXMEPHBIX MOJIETIEH
koMMmyTaloHHbIX JenecTkoB ('OCT 16840-78). CemeicTBO NEMEeCTKOB BHIOIHUTD KaK
koHpuUrypupyemyto neraib SolidWorks ¢ ucnonb3oBanuem TabauIlbl mapamMeTpoB. BHemHM BUI
JIENIECTKA U ONPEJENIAIOIINE TEOMETPUYECKUE pa3MEPhI IIPEICTABIEHBI HA pUCYHKE. PazpaboTKy
noakaounTh kak PCB3D Monens k coorBercTByronemy YI'O.

6. OcoOeHHOCTH TOMOJIOTUYECKHUX MPOEKTOB C MCIOIb30BAHMEM MHOTOBBIBO/IHBIX IJIAHAPHBIX
OPI.

s cnpaBku. Fanout (haHayT) — KOPOTKHIT OTPE30K MPOBOIHUKA C MEPEXOTHBIM OTBEPCTHEM Ha
KOHIIE, IPeIHA3HAUCHHBIN /ISl YIIPOILIEHUSI aBTOMAaTHYECKOM TPACCUPOBKH KOMIIOHEHTOB C IJIaHAPHBIMU
BBIBOJIaMU. AHAJIOTMYEeH TEpMUHY stringer (cTpunrep). OOBIYHO MpOrpaMMa aBTOMATHYECKON
TPACCUPOBKH CaMOCTOSTEILHO T€HEPUPYET CTPUHTEPHI JUISl BCEX IJIAHAPHBIX KOHTAKTHBIX TUIOMIA/I0K Ha
HayaJIbHBIX 3TallaX TPACCUPOBKH, a IOCJIE €€ 3aBEPLICHUS YIAJIAET JIUIIHUE EPEXOIHbIE OTBEPCTHS.

CkomnupoBarh B ¢BOI0 pabouyro manky npoekt X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. Kormuposanwue TpeOyercs, 4TOOBI CIIy4aifHO HE TOBPEAUTH HCXOTHBIC
¢aiinel. 3arpy3uts nmpoekT PCB Auto-Routing. PrjPCB. OTKpBITE JOKYMEHT, BXOJSAIINN B TPOCKT
BOARD 3.PcbDoc. 3ameTim, 4To Ha MeYaTHOM IJ1aTe€ BCE MHUKPOCXEMBI C TUTAHAPHBIMU BBIBOJIAMH.

TpebyeTcs co3aaTh CTPUHTEPHI B PyYHOM U B aBTOMATUYECKOM PEKUME, a 3aTEM IPOBECTH
TPACCUPOBKY I1€YaTHOM IJIaThl.

HaiiT 1 BEIAETUTE MUKPOCXEMY C MO3UIIMOHHBIM 0003HaueHrneM U4. [lleqdok mpaBoit KiaBuIen
MBIIIH U BBIOOP B KOHTEKCTHOM MeHI0o Component Actions/Fanout Component. B nuanoroBom oxxe
Fanout Options octaButh Bce omnmuu 0e3 n3MeHeHus. MccnenoBarh MOMy4eHHBIH pe3yibTar.

C nmomompro koMan bl Design/Rules n3amMeHuTh npaBuiia MpoeKTUPOBAHUS B OTHOIIICHUHT
reHepaluyu cCTpuHTepoB. B nepeBe nmpoektupoBanus ciesa BeiOpaTh Routing, 3atem Fanout Control, 3atem
Fanout Default. B mpaBoii uactu quanorooro okaa B rpymme Fanout Options U3MEHUTh HACTPOWKH:

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomnka Apply, 3arem kHomnka OK.

Ha#iTu 1 BBIIEIUTE MUKPOCXEMY C MO3UITMOHHBIM 0003HaueHueM U10. 13 KOHTEeKCTHOTO MEHIO
npuMeHUTh Komanay Component Actions/Fanout Component. MccienoBaTs MogydeHHbIH pe3yIbTar,
CPaBHUTH C MPEABIAYIIEH MUKPOCXEMOIA.

CornacoeaHa Ha noptane Ne 21170 36



CHOBa U3MEHHTH TPaBUIIa TPOSKTHPOBAHUS B OTHOIIEHUH T€HEPAIUK CTPUHTEpoB. B rpymme
Fanout Options ycTaHOBHTB:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

HaiiT 1 BbLAEINTE MUKPOCXEMY C MO3UIMOHHBIM 0003HaueHneM U94. 113 KOHTEKCTHOrO MEHIO
npuMeHuTh koManay Component Actions/Fanout Component. MccnenoBarh MomydeHHBIN pe3yibTar,
CPaBHUTH C TPEABIYIIUMH MUKPOCXEMaMHU.

AHAJOTUYHO MOKHO MCCIIEZIOBaTh Ipyrue KoMOMHAIMK HacTpoek B rpymme Fanout Options u ux
PE3yNBTaTUBHOCTh B OTHOIICHUH T€HEPAIIMU CTPUHTEPOB.

YcTaHOBUTH TIEpBOHAYANIFHBIC HACTPONKH TeHepaliy cTpuHrepoB B rpymie Fanout Options:

Fanout Style = Auto;

Fanout Direction = Alternating In and Out;

Direction From Pad = Away From Center;

Via Placement Mode = Centered Between Pads.

C nmomompro koMan bl Auto Route/Fanout/All BEITOTHUTE aBTOMATHYECKYIO TEHEPALTHIO
CTPUHIEPOB JJIs BCeX OCTaBIIMXCsA MUKpocxeM. C moMorsio koman sl Auto Route/All BEITOTHUTH
aBTOMAaTUYECKYIO TPACCHPOBKY MEUaTHOM IUIaThl (POIECC AIUTENbHBIN, 3aHUMAaeT HECKOIbKO MUHYT).
Y6enuTbes, 4To MOCye 3aBEepIICHUS] aBTOMaTHYEeCKOM TPacCUPOBKU HEKOTOPBIE CTPUHTEPHI HCUE3IIH.

7. Pa3pabotka nepennnx naneneit POC. B cpene SolidWorks BeimonauTs nepenutoro nanens POC,
IIPEJICTABICHHYIO HIDKE B TPEX NMpoeKUuid. Marepuall nepegHeil nanenu — aJroMUHUEBbIN ciuiaB AM.
duznueckue mapameTpsl ATOro CIJIaBa BHECTH B pefakTop MarepuanoB SolidWorks, a 3arem Ha3HaunTh
11 pa3pabareiBaeMoi eTanu. MapkupoBath Hagnucu kpackoit UM, uépnsiii TY 29-02-859-78,
mpudToMm 5 — [Ip. 3 TOCT 26.020 — 80. Crioco6 Hanecenus Haanucei B cpene SolidWorks pazpaborars
CaMOCTOSITENIBHO.

3.7 Tembl 12a00paTOPHBIX PAadOT

Brmonnaenue gyeptexeit komnoneHToB POC B Solid Works (korTponsHOE 3a1aH1E)

CocraBnenne Texuuueckoro 3amaanus (T3) Ha aBToMaTH3UpOBaHHOE MPOeKTHpoBaHue O11oka POC

KomnonoBka u pa3pabdotka obmiero Buna kKoHCTpyKiuu POC

[Ipoextuposanue nuneoit nanenau POC B SolidWorks

[IpoextupoBanue Hecymielt koHcTpykuuu POC B SolidWorks

3HAKOMCTBO C CUCTEMOI aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS MEYATHBIX TLIAT

Opranuzanus u BefeHne 6uommorex PO

Coznanue ycloBHBIX Tpadudeckux obo3HaueHuit (YI'O) anekTpopaanodneMeHTOB

[TpoekTrpoBaHHe ATEKTPUICCKUX CXEM

Jeramu B SolidWorks

Coopxku B SolidWorks

Yeprexu B SolidWorks

PucoBanne TpéxmepHbix 3ckn30B B SolidWorks

Maccussi anementoB B SolidWorks

Hcrnonp3oBaHue CTaHIAPTHBIX KPETEKHBIX KOMITOHEHTOB B Solid Works

Pa3paboTka mocajouHbIX MECT Ha MMEYaTHOM IJ1aTe I MOHTa)ka KOHCTPYKTHUBHBIX JJIEMEHTOB

[TonroroBka kommoneHToB POC 1151 KypcoBo# paboThI

JnanoroBoe paMemnieHne IEKTPOPATHNOIIEMEHTOB Ha TIEYaTHOW TTaTe

PyuHas v uHTepaKTHBHAS TPACCHUPOBKU MPOBOIHUKOB MEYATHBIX TJIAT

ABTOMaTHYECKAasi TPACCUPOBKA ITPOBOHUKOB IMEYATHBIX TIAT

OO0ecreuenre KauecTBa, HaaEKHOCTH U onTuMu3anus POC

N3ydeHune cpeacTB aBTOMATU3HPOBAHHOTO O(DOPMIICHUS KOHCTPYKTOPCKO-TEXHOIOTUYECKOU
JTOKYMEHTAINH

3.8 Bonpochl nuepeHIIpOBAHHOTO 3a4eTa
1) HazoBure W oxapakTepu3yiliTe OCHOBHbIC OJTambl MpoekTupoBanuss POC mo cymiecTBy
peuaeMbIx 3a/1ad.
2) Yto moHMMAeTCs MOJ ONTUMAJILHBIM CHHTE30M YCTPOUCTBA?
3) KakoBbI iperMyIecTBa KOMITBIOTEPHOTO MOICIIUPOBAHMUS?
4) Ha3oBuTe W oOXapakTepu3yWTe JBa TMOAXOJa K IPOCKTUPOBAHHIO PATHOICKTPOHHBIX
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YCTPOMCTB.

5) Ilepeuncnute OCHOBHBIE ATAIBI MOACTUPOBAHHSI.

6) JlaiiTe moHATHE MaTeMaTHYeCKOW MOJCTH O0beKTa M MoIenupoBaHus. Kakue THIIBI
MaTeMaTH4ecKuX U (pu3nueckux Mojenei Bbl 3HaeTe?

7) OxapakTepu3yiTe poiib aITOPUTMUICCKHUX MPOIIECCOB B MPOIECCE MOACTUPOBAHUS.

8) Kakwue cnocoObl CTPYKTypHOrO MOjeNupoBaHMsi Bbl 3HaeTe? [IpuBeauTe MX CpaBHUTEIBHYIO
XapaKTEePUCTHUKY.

9) IlpuBenute 0OIIYIO CXEMY MpoOIlecca CTPYKTYPHOTO MPOSKTUPOBAHHSI.

10)  Kaxkwue TUIbI 33124 PeLIatoTCsl IPU CTPYKTYPHOM MojzenrpoBanun? [IpuBeanuTe mpuMepsl.

11)  Uznoxkure CYMHOCTh (QYHKIHOHAJIBHOTO MOJCIUPOBAHMS M TEPEYHCINTE OCHOBHBIC
JOMYIICHNS IPU (PYHKITMOHATHHOM MOJICIIMPOBAHHH.

12) B xaxux naketax CAIIP BO3MOXHO ()yHKIIMOHAIBHOE MOJICIHPOBAHUE?

13)  Yto moHMMAETCs MO CXeMOTEXHHUYSCKHM MOJISIIUPOBAHUECM ?

14)  CoBOKYyITHOCTh KaKUX ypaBHEHHI 00pa3yeT MaTeMaTHUECKyI0 MOJENb 00beKTa?

15)  TlepeuunciuTe OCHOBHBIC POIEAYPH POPMHUPOBAHHUS MAKPOMOICIICH.

16)  U3oO6pasute 0000IMEHHYIO THIIOBYIO CTPYKTYPY MaKpOMOJIEIIH.

17)  Pacckaxwure 0 hopMax MpeCTaBICHHUSI MAKPOMOICIICH B MPOrpaMMax CXeMOTEXHUUYECKOTO
IIPOEKTHPOBAHUS.

18)  HasoBuTte menm pacyéra CTaTHYECKUX PEKUMOB.

19)  Ilepeuncnure W OXapakTepU3yHTE OCHOBHBIE METOAbl MOACIMPOBAHMS CTATUUECKUX
PEKUMOB.

20) Kakue Metonpl MogenpoBaHus MoJie BaM U3BECTHBI?

21)  Yro Takoe mnenesast QyHKIHA?

22)  IlpuBenuTe npuMepsl LEIEBbIX (YHKIUH.

23)  Yto moHUMaeTcs Mo MapaMeTPUUYECKON ONMTUMHU3AIUCH?

24)  IlpuBenute KIacCUPHUKAIMIO 3324 TapaMETPUICCKONH ONTUMH3AIINY.

3.9 Tembl KypcOBBIX IPOEKTOB (pador)

Ha cepBepe kommbrotepHoii cetu kadeapbr KUIIP umeercs 6omee 150 TeM nHANBUYaTbHBIX
3aJaHUN JJ1s1 KypCOBOU paOOTHI (3JIEKTPOHHBIE OMUCAHUS CXEM DJIEKTPHUECKUX NMpUHIMIHAIBHBIX POC),
KOTOpBIE €KETOTHO MOMONHSIOTCS U Moauduuupyrorcs. [Ipu Beidope TeMbl KypcoBoil paboThI
PEKOMEHAYETCS] pyKOBOJCTBOBATHCS CIIEIYIOIINM:

— TeMa KypCcOBOH pabOThI JOIKHA OBITh aKTYaJIbHOM, TO €CTh 3aTParuBaTh MPoOJIEMBbI, BaKHBIC
JUISL IPAKTUYECKOM 1€ATENbHOCTH B HACTOSIIIIEE BPEMS;

— He clielyeT BEIOUpATh TEMY, CMBICT KOTOPOU CTYIEHTY HE IOHATEH, WK €CJIH MpearnoiaracMmas
TPYAOEMKOCTD €€ paCKpBITHS BbI3bIBAET COMHEHHS B CBOMX CHJIaX;

— ciefyeT u3berarb HIMPOKUX (POPMYITUPOBOK TEMBI, TAK KaK 3TO MOXKET CJlIeIaTh 3aBEepIICHHE
paboThl HEBO3MOXKHBIM, TIOTOMY UTO BpeMsI Ha €€ BBHIMOJIIHEHHE U €€ pa3Mepbl OrpaHUUYCHBI;

— HYXXHO yOeIUTHCS, UTO JJIsl PACKPBITHS TEMBbI Pa0OTHI UMEIOTCSI HEOOXOIUMbIE MaTepUabl, AJIs
Yero CJIeAYeT BBITOJHUTH MPEABAPUTEIbHBIN aHATIN3 JINTEPaTyphl U IPYruX WH(POPMAIIMOHHBIX
MCTOYHUKOB TI0 TEME pPabOTHI.

4 MeToan4yecKkue MaTepHaJIbl
Jlnst obecrnievenHusi mporecca O0y4eHUsT W PEIICHUS 3a1a4 OOyYeHHs UCIIONB3YIOTCS CIICTYIOIIHNE
MaTepHaIbL:
— METOQMYECKHE Marepuajbl, ONpEeACIAIOINe TPOLEAYPhl OICHWBAaHUS 3HAHWH, YMEHUH,
HAaBBIKOB M (WJIM) OIBITa JESITENbHOCTH, XapaKTepU3YIOIIMX 3Tarbl (OPMHPOBAHMS KOMIIETEHLUH,
corsiacHo 1. 12 paGoueii mporpamMmsl.

4.1. OcHOBHasI JIUTEpaTypa
1. HudopmanmioHHBIE TEXHOJIOTHHM NPOEKTHPOBAHUS PAIUOIICKTPOHHBIX CpEACTB: yu4eO.
nocobue ais ctya. Beicul. yueb. 3aBenenuit / FO.JI. Mypomues, 1.10. Mypomues, U.B. Tiopun u np. —
M.: U3natenbckuit ieHTp «Akagaemus», 2010. - 384 ¢. (manuune B Oubanoreke TYCYP - 8 7k3.)
2. Kynapssues, E.M. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHU: yueOHUK i By30B / E.
M. KynpsiBues. - M.: Akagemus, 2011. - 304 c. (nanuuue B 6nbnnorexke TYCYP - 10 3k3.)
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3. Pa3paboTka TeXHHUYECKOTO 3aJaHHs ¥ TEXHHUECKUX MPEAJIOKEHUH Ha mpoektupoBanue POC:
YyebHOEe mocoOue K KypCOBOMY W AWIUIOMHOMY mpoektupoBanuto / Kobopun O. II. - 2016. 83 c.
[DnexTponHsIil pecypce] - Pexum goctyna: https://edu.tusur.ru/publications/6567, cBOOOTHBIN.

4.2. lonoHUTEIbHAS IUTEPATypa

1. WudopmanmoHHble TEXHOJOTUU NPOEKTUPOBAHUS PAJAHOIIEKTPOHHBIX CPEACTB: YueOHOe
moco0ue K KypcoBOMY M IUILIOMHOMY TpoektupoBanuto / Koopun FO. I1. - 2016. 74 c. [DnekTpoHHbII
pecype] - Pexxum noctymna: https://edu.tusur.ru/publications/6566, cBOOOTHBIN.

2. VYeapoB A.C. P-CAD. IIpoektupoBaHre 1 KOHCTPYHPOBAHUE IEKTPOHHBIX YCTPOUCTB. - M.:
«lopstuas munus-Tenexkom», 2004, - 760 c. (Hanmuuue B 6udauorexke TYCVYP - 42 5k3.)

3. Cremenko, B.b. P-CAD. TexHonorus mpoeKTHPOBaHMs MEYATHBIX IUIAT: Y4eOHOe mocodue
s By3oB / B. b. Cremenxo. - CII6.: BXB-IlerepOypr, 2005. - 711 c. (Hanuuue B Oubauoreke TYCVYP -
20 3K3.)

4. Pazpabotka u odopmieHHE KOHCTPYKTOPCKOM JOKYMEHTallUd  PaJdO3IEKTPOHHOM
armmmaparypsl: 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 7k3.)

5. Paszesur B./l., [loranos 10.B., Kypymun A.A. IIpoextupoBanne CBY ycTpoiicTB ¢ mOMOIIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (Hanuuune B 6ubanoreke TYCYP - 14 5k3.)

6. OCHOBBI TPOEKTHPOBAaHUS OJIEKTPOHHBIX CpeAcTB: YueOHoe mocobme / KozmoB B. I,
UYepupimieB A. A., Koopun 1. II. - 2012. 149 c. [DOnexrpoHHbIi pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2783, cBOOOTHBIIA.

4.3. O6s13aTesibHbIE Y4eOHO-MeTOAHYECKHUE MOCOOH s

1. HHdopmanoHHbIE TEXHOJIOTUU NPOEKTUPOBAHUS PATMONIEKTPOHHBIX CpPEACTB: YdeOHOe
mocoOue K KypcoBOMY U TUIUIOMHOMY TipoekTrpoBanuio / Koopun 1O. I1. - 2016. - 74 ¢. [DneKTpOHHBIH
pecypce] - Pexxum noctymna: https://edu.tusur.ru/publications/6566, cBOOOTHBIN.

2. ABTOMAaTH3UpPOBAHHOE TPOCKTUPOBAHME DPATUOIIEKTPOHHBIX CPEACTB: Meroauueckue
yKazaHMs 1o camoctosTenbHoil padore / KoOpun HO. I1. - 2017. 23 c. [DnekTpoHHsbIi pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/6621, cBOOOIHBEIA.

3. HVHdpopMmanuoHHBIE  TEXHOJOTMHM  TMPOEKTUPOBAHMS  PAJUOIIEKTPOHHBIX  CPEICTB:
Meroanueckre yka3aHus 10 KypcOBOMY M AUIIOMHOMY nipoekTupoBanuto / Koopus 0. I1. - 2012. 140 c.
[OnexTpoHHBIi pecypc] - Pexxum noctymna: https://edu.tusur.ru/publications/2615, cBoOOIHBIN.

4. Altium Designer. SolidWorks. Yacte 1. Pa3paborka osmemenTHoi 06a3pl: COOpHHK
NPAaKTUYECKUX 3aJaHUM MO MPOeKTHUpOBaHUIO nedaTHbIX y310B POC / Osepkun /. B. - 2012. 66 c.
[DnexTpoHHbIii pecype] - Pesxxum noctyna: https://edu.tusur.ru/publications/1556, cBOOOHBEIA.

5. Altium Designer. SolidWorks. Yacts 2. CxemorexHunueckoe MpoektupoBanue: COOpHUK
MPAaKTUYECKUX 3aJaHUi 10 MPOEKTHPOBAaHUIO mevaTHbX y310B POC / Ozepkun /. B. - 2012. 50 c.
[OnexrponHbIi pecypc] - Pexxum noctymna: https://edu.tusur.ru/publications/1554, cBoOGOHBIN.

6. Altium Designer. SolidWorks. Yacte 3. Tomonormueckoe mnpoektupoBanue: COOpHHUK
NPAaKTUYECKUX 3aJaHUM MO MPOEKTHUPOBaHUIO nedaTHbIX y310B POC / Osepkun [[. B. - 2012. 95 c.
[DnexTponHbIii pecype] - Pexum goctyna: https://edu.tusur.ru/publications/1558, cBO6OAHBIN.

7. 3HAaKOMCTBO C CHCTEMOH aBTOMATH3UPOBAHHOIO MpOEKTUpoBaHMA mnedarHbix miaar P-CAD:
MeTtoauveckue ykasaHus K JraboparopHod pabore mo mucummuinHe «HHGOpMaroHHbIE TEXHOJIOTHH
npoektupoBanus POC» / Kobpun HO. II. - 2012. 28 c. [DnekrpoHHbIi pecypc] - Pexxum pocrtyma:
https://edu.tusur.ru/publications/2614, cBOOOTHBIN.

8. Opranuzanus u BegeHue OubIMoTeK paanosineMenToB B P-CAD: Meroauueckue yka3zaHusi K
naboparopHoii pabore mo guctuiuimHe «HbOpMaIMOHHBIE TeXHOJOTUM mNpoekTupoBaHusi POCy» /
Ko6pun 1O. II. - 2012. 31 c. [OnekrpoHHsiii pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/2612, cBOOOTHBIN.

9. Co3nanue ycioBHBIX rpaduueckux o0o3HaueHuil paguoiemenToB B P-CAD: Meronuueckue
yKa3aHus K jgabopatopHoil pabore mo aucuuiinHe «MHpOpMalMOHHBIE TEXHOJIOIMHM IMPOEKTUPOBAHUS
POC» / Kobpun 0. IL. - 2012. 60 c. [DnekrpoHHbli pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2611, cBOOOTHBIA.

10. Pa3paboTka mocaJo4HbIX MECT AJIi MOHTaKa KOHCTPYKTUBHBIX 3JIEMEHTOB Ha IEYaTHOU IIaTe
B P-CAD: Metoanueckue ykazaHusi K JiaboparopHod pabore mo aucuumuimae «HHbopmarmoHHbie
texHonoruu npoektuposanust POCy» / Koopun 0. I1. - 2012. 83 c. [Onekrponusiii pecypc] - Pexum
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nocryma: https://edu.tusur.ru/publications/2610, cBOOOTHEIA.

11. dopmupoBanne KomrnoHeHToB POC ¢ momomipio aucnerdepa ombmuorexk P-CAD Library
Executive: Metonnueckue ykazaHusi K JiabopaTopHoi pabore mno aucuuiuinHe «HdopmannoHHbie
texHonoruu npoektuposanust POCy» / Kobpun 0. I1. - 2012. 35 c. [OnekrponHsblil pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2609, cBOGOHBIIA.

12. Co3nanue onekTpuueckux cxem rpaduueckum penakropom P-CAD  Schematic:
MeTtoauveckue ykasaHusi K JiaboparopHoi pabore mo nucuuiuinHe «HGoOpMalMoHHbIE TEXHOJIOTUU
npoektupoBanuss POCy» / Kobpun 0. II. - 2012. 46 c. [DnexTpoHHbIl pecypc] - Pexxum nocrtyma:
https://edu.tusur.ru/publications/2608, cBOOOTHBIA.

13. JluanoroBoe pa3meleHue 3iekrpopannodneMeHToB B P-CAD: Meroauueckue yka3zaHUs K
nabopatopHoii pabore mo gucturuimHe «MHGOPMAIMOHHBIE TEXHOJIOTHU TMpoekTupoBanus POCy» /
Ko6pun 0. II. - 2012. 48 c. [OnekrpoHHsii pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/2607, cBOOOTHBIIA.

14. Pyynas ¥ UWHTEpaKTHBHas TPAcCCUPOBKM TPOBOIHUKOB rmedaTHbiXx mmiuar B P-CAD:
MeTtoaudeckue ykazaHus K JaboparopHod pabore mo mucuumuinHe «HHGOpMAaIMoOHHbIE TEXHOJOTHH
npoektupoBanus POC» / Kobpun HO. II. - 2012. 51 c. [DnekrpoHHbIii pecypc| - Pexxum pocrtyma:
https://edu.tusur.ru/publications/2606, cBOOOTHBIIA.

15. ABToMaTmueckas TpacCHpOBKa MPOBOAHHMKOB TmedaTHbIXx miaT B P-CAD: Meronuueckue
yKa3zaHus K jgaboparopHoil pabore mo aucuuiuinHe «HH(popManoHHbIE TEXHOIOTHMH MPOESKTHUPOBAHUS
POC» / Kobpun O. II. - 2012. 36 c. [DnekrpoHHbli pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2605, cBOOOTHBIN.

16. OCHOBBI 3PrOHOMUKH U JAW3aifHA PaTUOIIEKTPOHHBIX CPEICTB OBITOBOTO HAa3HAUCHUS:
VYyebnoe mocobme / KonmakoB A. K. - 2012. 200 c. [DnexrpoHHbld pecypc] - Pexxum poctyma:
https://edu.tusur.ru/publications/1112, cBoGoAHBIIA.

17. Pacder TONIIMHBI BIAro3alUTHBIX MOKPBITHH Aetaneir POC: Metoaumdeckoe mocobue s
BBINONTHEHH npakTuyeckoro 3ansatus / KongakoB A. K. - 2012. 11 c. [Dnexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1040, cBOOOHBIA.

18. Pacuer coOctBeHHOW 4dYacToThl me4yarHoro ys3ina POC: Mertonuueckoe mocobue st
BBITIOJIHEHU TIpakTudeckoro 3aHsaTus / KonmakoB A. K. - 2012. 4 c. [DnexrpoHHbli pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1043, cBOOOIHBIA.

19. BeiGbop u pacyer cuctembl amoptm3anuu Onoka POC: Mertogudeckoe mocobue s
BBINOJTHEHH npakTudeckoro 3ausatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1045, cBOOOHBIA.

20. Pacuér TteruioBoro pexuma Omoka POC : Mertoamueckoe mNOCOOME JUIsl BBIMOJHEHUS
npaktuueckoro 3anstus / KommakoB A. K. - 2012. 8 c. [Dnekrponnsliii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/1044, cBOOOXHBEIA.

21. OmpeneneHue MaccorabapuTHBIX IOKazarenei KoHcTpykuuu Omoka POC: Meromuueckoe
mocoOue ISl BRINOMHEeHHS npakTudeckoro 3ansatus / Kormakos A. K. - 2012. 6 ¢. [DnekTpoHHBIH pecypc]
- Pexxum nmoctyma: https://edu.tusur.ru/publications/1046, cBOOOTHBIH.

22. XymoXXKeCTBEHHO — KOHCTPYKTOpCKasi pa3pa0oTKa JHIEBOW MaHETH paJn0dJIEKTPOHHOTO
ycTpoiicTBa: MeToaudeckoe mocoOue 1Mo BBITOMHEHUIO pakTudeckoro 3anatus / Kongakos A. K. - 2009.
19 c. [DnexTpoHHsIii pecypc] - Pexxum gocryma: https://edu.tusur.ru/publications/1175, cBOGOTHBIN.

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

24. Marepuansl JIsl pac4eToB cuctembl amoptu3anuu POC: YuebHo-MeToquueckoe nmocobue st
CTYIIEHTOB HampabiieHus «KoHCTpynpoBaHUE M TEXHOJIOTHS JJIEKTPOHHBIX cpeacTB» / UepHbimeB A. A. -
2014. 33 c. [DnexTpoHHbIN pecype] - Pesxxum gocrtyma: https://edu.tusur.ru/publications/3927, cBOGOTHBIH.

25. OCHOBBI KOMITBIOTEPHOI'O MPOEKTUPOBAHUS U MOJAEIHMPOBAHUS PaTUO3IEKTPOHHBIX CPEACTB:
VYuebHo-merognueckoe nocodue / Kpacoko A. C. - 2012. 64 c. [DnexTpoHHsbIi pecype] - Pexum gocryna:
https://edu.tusur.ru/publications/1030, cBOOOTHBIH.

26. OCHOBBI KOMITBIOTEPHOTO MPOCKTHUPOBAHUS U MOJEIHPOBAHUS PATHOIICKTPOHHBIX CPEJICTB :
YueOHO-MeTOAMYEeCcKOe TMocoOue Il CTYIEHTOB TNpPU BBINOJIHEHWH 33JaHUN 10 TMpakTHKE U
naboparopueiM padoram / Tucnenko B. U. - 2016. 23 c. [DnexTpoHHbIi pecypc] - Pexxum moctyna:
https://edu.tusur.ru/publications/6547, cBOOOTHBIN.
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4.4. Ba3bl JaHHBIX, HH(POPMAIIMOHHO CTIPABOYHbIE M TOMCKOBbIE CHCTEMbI

1. https://www.yandex.ru/ - 3to morckoBas nHbOpMaNHOHHas crcTeMa B IHTepHETE ¢ yuéTOM
pycckoit MOp(}OTOTHH 1 BO3MOKHOCTBIO PETHOHAIFHOTO YTOUHEHHSI.

2. https://www.google.ru/ - 3to mepsasi 1o HOMYISIPHOCTH KPYITHEHIIIAs MYJIbTUSI3bITHAS
nmouckoBas cucteMa MHTepHeTa, nmpuHajiexamas kopropanuu Google Inc., 3annmaromias 6omee 60 %
MHPOBOTO PHIHKA.

3. Hayunas snexrponnas oubnuoreka eLIBRARY.RU — kpynneiimmii poccuiickuit
nH(GOPMAIIMOHHBIHN MOPTal B 00IaCTH HAyKH, TEXHOJIOTHH, MEAUIIMHBI 1 00pa30BaHUs, Colep KaIuit
pedepars! u noHbIe TEKCTHI Oosiee 18 MitH HaydHBIX cTaTeit u myonukaruii. URL:
http://elibrary.ru/defaultx.asp? (mocTyn cBOOOIHBII).

4. OnexrponHas oubnnoreka «Jlanby Pecypc BkitodaeT B ce0st 2JIEKTPOHHBIC BEPCUM KHHT T10
MaTreMaruke, QU3HMKe, MHKCHEPHBIM HayKaM, SKOHOMUKE U MEHEXKMEHTY, PaBy U IOPUCTIPYIEHIIHH.
URL: http://e.lanbook.com/ (mocTym cBOOOTHBIIT).

5. CHIPINFO - kpymnHe#mmii cripaBOYHUK O UMIIOPTHBIM M OT€YECTBEHHBIM 3JIEKTPOHHBIM
KOMITOHeHTaM, U panuonetansm. [B Uatepuere] 2016 . URL: http://www.chipinfo.ru/ (moctyn
CBOOOIHBIH).

6. "Ilnaran" — 37eKTpOHHBIC KOMIIOHEHTHI U U3MEpHUTENIbHAs TexHuKa. [B UHTepuere] 2016 1.
URL: http://www.platan.ru/ (qoctyn cBOOOIHBII).

7. "IIpomanekTpoHUKa" — MOCTAaBKH JEKTPOHHBIX KOMITOHEHTOB. [B MnTepuere] 2016 . URL:
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