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1. esu v 3a7a494 M CHUNIMHBI

1.1. Hean AucuILIMHBI
dopmupoBanue MpodhecCuoHaIbHBIX KOMIIETCHIINH, CBI3aHHBIX C UCTIOIB30BAHUEM TEOPETHUECKUX
3HAHWW W TIPAKTUYCCKUX HABBIKOB BIIAJICHUS COBPEMECHHBIMU WH(GOpMaMoHHBIMU TexHomorusmu (MT) B
001acTH aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS M TEXHOIOTHH Mpou3BoacTBa POC

1.2. 3agaun AUCHUNIHHBI

— 0000meHne u yrIyOJIeHHME TEOPeTHUYECKUX M MPAKTUUYECKWX 3HAHUW B 00JacTu
MH(GOPMAIIMOHHBIX TEXHOIOTU poekTupoBanus POC

—  WU3Yy4YCHUE NPUHLUIIOB CHUCTEMHOrO IMOAXOAAa K aBTOMAarh3aluuu mpoektupoBanusi POC,
MO3BOJISIOIIMX 00ecneunBarh 3(h(PEeKTHBHOCTH M KA4€CTBO NMPOSKTUPYEMO anmaparypsl

— OCBOCHHME NPUHIUIOB (HOPMUPOBAHUS HHPOPMAIMOHHBIX MOJAENEH BIUSHUS BHEIIHUX U
BHYTPEHHUX JIeCTAOMIH3UPYOMuX (HakTopoB, nercTByronmx Ha POC B TedeHHe )KM3HEHHOTO IHKIIA, C
LEJBI0 APIYMEHTUPOBAHHOTO aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS UX KOHCTPYKIIUN

— [ ¢dopmupoBaHue y CTYICHTOB NPAKTUYECKUX HABBIKOB BEJICHUS aBTOMATU3HUPOBAHHOTO
npoektupoBanusi POC Ha OCHOBE TMPOTPECCHUBHBIX TEXHUYECKHX M TMPOTPAMMHBIX CPEICTB C
MCTIOJIb30BaHHEM COBPEMEHHOM JIEMEHTHOM 0a3bl

— [  oBiazeHue  MeToaMH  aBTOMAaTHU3WPOBAHHOM  pa3pabOTKU  KOHCTPYKTOPCKO-
TEXHOJIOTMUECKOM JOKyMeHTauuu ¢ mnpuMeHeHueM cranaaptoB ECKJ/[ u  npyroil coBpeMeHHOM
HOPMATUBHO-TEXHUUYECKON U CIIPABOYHOM JOKYMEHTALUU

2. Mecro aucunmiinabl B ctpykrype OIIOII

Huctunnuna «AptomarusupoBaHHoe mnpoektupoBanue POC» (b1.b.19) orHocutcs k Omoky 1
(6azoBas 4acTh).

[lpenmecTByromMMu  AUCUUIIMHAMY,  (OPMUPYIOIIMMHU  HayajldbHbIE 3HAHUA, SIBISIOTCA
CJIeIyOIUe TUCIHUIUINHBL: OCHOBBI KOHCTPYMPOBAHMSI JJIEKTPOHHBIX CpeAcTB, OCHOBBI Xyl10KECTBEHHOM
komnozuiuu, CAIIP u Ttexnonorus CBY yctpoiictB, TeopeTndyeckrue OCHOBBI KOHCTPYMPOBAHUS WU
HaIEKHOCTH PAIMOAIEKTPOHHBIX CPEACTB, TeopeTHuecKre OCHOBBI ANEKTPOTEXHHUKH, TeromMaccooOMeH
B PaJIMOAJIEKTPOHHBIX cpeacTBax 1, TermnomaccooOMeH B paJMOlIEKTPOHHBIX cpencTBax 2, TexHonorus
IIPOM3BOACTBA 3JIEKTPOHHBIX CPEIACTB, JIEKTPOTEXHUKA U AIEKTPOHUKA, VIH)KEeHEpHas U KOMIbIOTEpHAas
rpaduka, Madopmaruka, Merononorust uccienoBanuii u npoektuposanus (I'TI02), MonenupoBanue u
SKCIEPUMEHT B cO34aHuM 3MeKTpoHHBIX cpenctB (I'TIO3), OcHOBBI KOHCTPYMpPOBaHHUS 3JIEKTPOHHBIX
cpeacts, OcHoBbI XynoxkecTBeHHOU komno3uiu, CAIIP u texnonorust CBY ycTpoiicts, Teopetuueckue
OCHOBbI KOHCTPYMPOBAHMSI U HaAEKHOCTH PAaJMOIEKTPOHHBIX CPEICTB, T€OpPETHUYECKUE OCHOBBI
AIIEKTPOTEXHUKH, TeriaoMaccooOMeH B pPaaMOlIEKTpOHHBIX cpeactBax 1, TemnomaccooOMeHn B
PaaAMOAIEKTPOHHBIX CpeacTBaxX 2, TeXHONOrus Mporu3BOACTBA IEKTPOHHBIX CPEICTB, DIEKTPOTEXHUKA U
AIIEKTPOHHKA.

[Hocnenyromumu aucuumianHamMu sBisitorcs: [loaroroBka k caade W chada rocyJapCTBEHHOIO
sk3ameHna, [lpegaunnomuas npakruka, [IpegaumnnoMuslii Kype, 3anmTa BeITYCKHOM KBaIU(DUKAIIMOHHON
paboThl, BKJItOYasi MOATOTOBKY K MPOLEAYPE 3aLUThI U MPoLeAypy 3auThl, [lonroToBka k ciaue u caaya
roCyIapCTBEHHOTO dK3aMeHa, [Ipeanuniaomuas npaktuka, [IpeaaunioMHslit Kypc.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS AU CHHUILINHBI

[ponecc n3yueHust TUCIMITIMHBI HAIPaBJIeH Ha (POPMUPOBAHHE CIEAYIOIINX KOMIICTCHIINH:

— TIK-7 cnocoOHOCTBIO pa3pabaThIBaTh MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTALUIO, O(OPMIISTH
3aKOHYEHHBIE POEKTHO-KOHCTPYKTOPCKUE PaOOTBHI;

— TIK-8 roTOBHOCTBIO OCYILECTBIISATH KOHTPOJIb COOTBETCTBUS Pa3pabaThIBAEMBbIX MPOEKTOB U
TEXHUYECKOU IOKYyMEHTALNN CTAaHJapTaM, TEXHUYECKHUM YCIOBHSAM U IPYTUM HOPMAaTUBHBIM IOKYMEHTAM;

B pesynbrare u3ydeHus JUCHUIUIMHBI CTYAEHT JOJIKEH:

—  3HATh OCHOBBI ABTOMATU3ALIMHA IIPOEKTHO-KOHCTPYKTOPCKON AESITEIbHOCTH, MaTEMAaTUUYECKUE
MOJIeIM OOBEKTOB MPOEKTUPOBAHHUSA, METOIbl PEIICHUs MPOEKTHBIX 3ajady MeToisl 3amutbl POC ot
pa3HOO0Opa3HbIX BHEUIHUX M BHYTPEHHHUX JECTaOMIM3UPYIOMIHUX (aKTOPOB (KIMMATUYECKUX, TETJIOBBIX,
MEXaHWYECKUX U Jp.) MPU UX DKCIUTyaTallul, TPAHCIOPTUPOBAHUM M XPAaHEHUH KOHCTPYKTHUBHBIE MEpPHI
MOBBIILIEHUST HAaAE&KHOCTH MMpokoro kiacca POC mpu aecTaOMIM3UpPYIOLMX BO3ICHCTBUSAX METOAbBI
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MareMaTHu4ICCKOI'O MOACIUPOBAHUS OJICKTPUHYCCKUX, TCIJIOBBIX U MCXaHUYCCKHUX IIPOLIECCOB B POC O

— yMeTh NPOEKTHPOBATh C TOMOIIHI0 KOMITBIOTEpAa KOHCTPYKIUH AHAJIOTOBBIX M IU(PPOBBIX
YCTPOHCTB Ha OCHOBE JaHHBIX 00 MX (DYHKIMOHAJIBHOM HAa3HAYE€HUH, SIIEKTPUYECKUX IapaMmeTpax U
YCIOBUAX  OKCILTyaTallMM  HMCIIOJIB30BaTb MATCMATHYCCKUC MOACIM W MCTOAbLI I  PCHICHUA
npo¢eCCHOHANBHBIX 3aJa4 aBTOMAaTU3UPOBAHHON pa3pabOTKN KOHCTPYKIIMHA M TEXHOJIOTUN JIEKTPOHHBIX
CpCACTB MPEACTABIIATD TCXHUYCCKHUEC PCHICHUA C HWCIIOJIBb30BAHUCM CPCIACTB KOMHBIOTepHOP'I Fpa(i)I/IKI/I n
reOMETPUUYECKOTO MOAEINPOBaHNUs UCTIONb30BaTh cTa”apTsl ECK/I u 1pyryto HOpMaTuBHO-TEXHUYECKYIO
AOKYMCHTAIIUIO B HpOGKTHOfI JACATCIIBHOCTHU p33pa6aTI>IBaTB KOHCTPYKTOPCKO-TCXHOJIOTHYCCKYIO
JOKYMEHTAIMIO ¢ TOMOIIbI0 MH(OPMAIMOHHBIX TEXHOJIOIMH, MPUMEHATh MAIIMHHBIE METOIbl pacuéra
IIapaMeTpOB JIEMEHTOB U YCTPOWCTB

- BJaA€Tb COBPCMCHHBIMH allllapaTHBIMU W IIPOrpaMMHBIMH CpE€IACTBAMH aBTOMaTU3alluU
pa3pabOTKM KOHCTPYKLUMI W TEXHOJIOTHUH IPOU3BOJICTBA JIIEKTPOHHBIX CPEACTB COBPEMEHHBIMHU
IMporpaMMHBIMHU CPEACTBAMHU IIOATOTOBKHU KOHCTPYKTOPCKO-TGXHOHOFHHGCKOﬁ JOKYMCHTAalIN

4. O0beM TUCHUIUIMHBI U BU/bI Y4eOHOI padoThl
OO61mas Tpyno€MKOCTh TUCIUTUTHHEI cocTaBIsgeT 6.0 3a4€THBIX IMHULIBI ¥ IPEICTABICHA B TAOJIHUIIC

fll".:éﬂnua 4.1 — Tpyno€MKOCTh TUCIUILIUHBI

Bunpl yueGHOI nesTenbHOCTH Bcero vacos CemMmecTpsl

7 cemecTp 8 cemectp

AynutopHbIe 3aHATHS (BCET0) 119 84 35
Jlexuuu 22 12 10
JlaGoparopHble 3aHATHS 92 72 20
KoHTposb camocTosTenbHOM paboThl (KypcOBOi 3) S)
MPOEKT / KypcoBas paboTa)
CamocTositensHast paboTa (Bcero) 61 24 37
Odopmiierre 0TIETOB 110 JTAOOPATOPHBIM 51 19 32
paboram
[IpopaboTka NEeKIIMOHHOTO MaTepuaia 10 5 5
Bcero (6e3 sx3ameHa) 180 108 72
ITonroroBka u cada PK3amMeHa 36 36
OO61mas Tpy1o€MKOCTh Yac 216 108 108
3auérubie Enuannpl TpynoéMkoctu 6.0 3.0 3.0

5. Conep:kanue TUCUMILIHHBI

5.1. Pa3nennl IMCHUILIMHBI 1 BUALI 3aHATHNA
Paznenbl AMCHUIUIMHBI U BUJBI 3aHATUN TPUBEACHBI B Ta0uIe 5.1.
Tabnuia 5.1 — Pasmens! IUCHAIIINHGBL U BUIBI 3aHATHI
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1 BBenenue 2 0 1 0 3 I1K-7, IIK-8
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2 OCHOBHBIE TPUHIIMIIBI U METOJOJIOTUS 4 0 1 0 ) [1K-7, IIK-8
npumenenust T npu npoekTupoBanuu
POC
3 UT nHa pa3nuyHbIX dTanax 2 4 2 0 8 [K-7, I1IK-8
npoektupoBanus POC
4 ABTOMAaTHU3MPOBAHHOE IPOCKTHUPOBAHUE 2 42 9 0 53 I1K-7, TIK-8
KOHCTPYKIMM U TEXHOJIOTHUECKUX
npoueccoB POC
5 UT npoexTupoBaHus AeTaneil u cOOpok 2 26 11 0 39 I1K-7, TIK-8
koHCTpyKIMit POC ¢ momonisio CAITP
6 IIpoexkTHpoBaHUE NIEUYATHBIX Y3JI0B C 4 8 14 0 26 [1K-7, 1IK-8
nomoIso UT
7 O0ecrieueHre KauecTBa, HAJEKHOCTU U 4 4 14 0 22 I1K-7, TIK-8
ontumu3zanus POC
8 OdopmieHe KOHCTPYKTOPCKOM 2 8 9 0 19 [1K-7, 1IK-8
nokymeHTaiuu ¢ nomonisto CAITP
Hroro 22 92 61 5 180
5.2. ConepxxaHue pa3aejioB JUCUUIIMHBI (M0 JEKIMIM)
ConeprkaHre pa3iesioB TUCIUILIAH (110 JICKIHSIM ) TIPUBEICHO B TadymIe 5.2.
Tabnuma 5.2 - Copepxanue pa3faenoB TUCHUIUIUH (TI0 JEKIUSIM)
=
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2 2
Hasanus pazaenos ConepxaHue pasenoB TUCIUTUTHHBI IO JCKIIUIM § %
Q
S| 8
2l 2
= S
=
o
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S
7 cemecTp
1 Beenenue ConeprkaHue U 3a1a4u Kypca, pEKOMEHAALNN IO €r0 2 |IIK-7,
m3ydyeHuto. Uudopmarmonnsie Texnonoruu (MUT) B I1K-8
npodeccuoHaIbHON ACSITENFHOCTH HHKEHEpa-
npoektuposirka POC. TepMuHbl U MOHSTHSA,
ucnoas3yemble npu UT npoexrupoBanun POC
Uroro
2 OCHOBHBIE TPUHLIUIIBI U Opranu3zanus npoexkruposanus POC ¢ nomomrsro UT. 4 |TIK-7,
metonodorust npuMmeHenus UT | Cuctemubiii moaxos K npoektupoBanuio POC ¢ T1IK-8
nipu npoektupoBanuu POC UCTIONB30BaHUEM HH(DOPMAIIMOHHBIX TEXHOIOTHIA.
Nudopmarmonnsie CALS—Texnomoruu nognepxku POC
Ha BCEX dTarax *Xu3HeHHoro 1ukia. Ctaguu pa3padoTKu
KOHCTPYKTOPCKOM TOKyMEHTAIlMU MPU MPOESKTUPOBAHUU C
nomouipro UT
Utoro 4
3 UT Ha pa3nuuHbIX dTanax Knaccudukanus 3a1aq npoeKTUPOBaHUS, UX [K-7,
npoextupoBanust POC dbopmanmzanus. Maremarnyeckue moaenu (MM) POC. I1K-8
DTarnbl pa3BUTHS M KPaTKasi XapaKTEPUCTHUKA COBPEMEHHOTO
5)
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cocrosinus CAIIP pannosneKTpOHHBIX CPEACTB, CUCTEM U
KOMITJIEKCOB. KoMIIeKCHbIE HHTEIIEKTYaIbHbIE
(unrerpuposannbie) CAIIP. CnennanusupoBannsie CATIP
JUISL CO3JAHUS CXEM AJIEKTPUUECKUX MPUHLIUITNATIbHBIX,
MOJICTTUPOBAHUSI UX paOOThI, MPOESKTUPOBAHHUS MTEYATHBIX
TUIAT, pa3MEeIeHUs ITUPPOBOM IMEKTPUICCKON CXEMBI B
ycrpoiictBax IIVIMC. [lepcniekTuBsl pa3BuTus
aBTOMAaTU3UPOBAaHHOI'O IPOEKTHPOBAHUS.

Hrtoro

4 ABTOMAaTHU3MPOBAHHOE
MIPOEKTUPOBAHNE KOHCTPYKIIUN
Y TEXHOJIOTHICCKUX
nporeccoB POC

Pone UT B porniecce coznanus POC. YposHu
MIPOEKTHUPOBAHUS — CUCTEMHBIH, (PYHKIIMOHAIIbHBIH,
KOHCTPYKTOPCKHI, TEXHOJIOTUYECKHUI. TUMOBBIE
IIPOEKTHBIE NpoLEenypsl IpH poekTupoBanuu POC.
O600meénnas meronuka npoekrupoBanusi POC ¢
npumenenneM UT. MHdopmarionHast Moaesb IpoeKTa,
6a3bl nanHbIX (BJ1), cuctemsl ynpaBieHus: 6azaMu TaHHBIX
(CYBL), pacnpenenéunsie bJl. CpaBHUTENBHBINA 0030p
OCHOBHBIX XapaKTEPUCTUK Pa3JIMYHBIX THIIOB
COBPEMEHHBIX TEXHUUECKUX cpencTB. Konuenus
aBTOMAaTHU3UPOBAHHOTO padouero mecta (APM)
npoektuposuka POC na 6a3e IIK. 3amaun ynpasnenus u
ONTUMU3ALMN, METOBI UX PEIICHUS.

Hrtoro

[K-7,
I1K-8

5 UT npoextupoBaHus
JeTanei u coOopok
koHCTpyKuuii POC ¢
nomotsio CAITP

Knaccudukanus 3agay npoeKTUpOBaHUS, UX
dbopmanmzamnus. Maremarnyeckue moaenu (MM) POC.
Dransl pa3BUTUS U KpaTKas XapaKTePUCTUKAa COBPEMEHHOTO
coctostHust CAIIP paanosneKTpoHHbBIX CPECTB, CUCTEM U
KOMITJIEKCOB. KoMIsIekCHBIE HHTEIIEKTyaIbHbIE
(uarerpupoBannsie) CAIIP. CneunanusupoBannsie CAIIP
JUISL CO3AHUS CXEM DJIEKTPUYECKUX MPUHIUINATIBHBIX,
MOJIEIIMPOBAHMSI UX pabOThI, IPOEKTUPOBAHUS [1€YaTHBIX
IUIaT, pa3MenieHus: HUPPOBOIl JTEKTPUUECKON CXEMBI B
yerpoiictBax I[TJIMC. IlepcniexkTuBsl pa3BuTUs
aBTOMAaTU3UPOBAHHOTO MTPOEKTUPOBAHUS.

Hrtoro

[1K-7,
[1K-8

Htoro 3a CEMCCTP

12

8 cemectp

6 IIpoexTupoBaHuE NEYATHHIX
y3J10B ¢ nomoubo UT

Oco6eHHOCTH IPOEKTUPOBAHUS II€YAaTHBIX Y3JI0B C
nomonibto UT. Bo3amokHOCTH M 0COOEHHOCTH
untepdeiico paznuuneix CAITP. Metoauka
MIPOEKTUPOBAHMSI TICUATHBIX y3J10B B KOMILIEKCHBIX CATIP
P-CAD, Altium Designer, OrCAD, DipTrace u np.
Opranu3zanus u Benenue onodnuorex IPD. Coznanue
YCIOBHBIX rpaduueckux o0o3HaueHuit IPJ, yctaHOBKa
OPD Ha nevarHble 11aThl U pa3pabOTKa MOCAJOYHBIX MECT
OP3. Co3znanue komnonenToB POC. PazpaboTka cxem
AIIEKTPUYECKUX NMPUHIMIHUAIBHBIX. J{namorosoe
pasmenienre OPJ. Jlnanorosas u aBToMarnyeckas
TpaccUpoOBKa MPOBOJIHUKOB MeYaTHBIX T1aT. CBs3b €
npyrumu CAITP.

IK-7,
I1K-8
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Hroro

7 O0ecneueHne KauecTna, Kommiexkc TPHAHA, (moacuctemsr «KACOHUKA-T») nnst | 4 |IIK-7,
Ha/&KHOCTH M ONTHMU3aIMs | MonenupoBanus Ha [IK cranmoHapHBIX M HECTallMOHAPHBIX I1K-8
POC TEIUIOBBIX MTPOLECCOB, MPOTEKAIOMUX B KOHCTpYKIusax POC

(cToeyHble KOHCTPYKIUH, OJIOKH C PErYIsIpHOM 1
HEPETYSIPHON CTPYKTYpaMH, II€UYaTHbIE Y3JIbI,
(byHKIMOHAIbHBIE TUeik, MUKpocOopku). Komrmuieke
ACOHUKA-K nns ynpasrnenust Hai€KHOCTBIO H3EIHN HA
PaHHUX 3Tanax NpOeKTUPOBAHUS, U3TOTOBICHHUS,
AKCIUTyaTalliy M YTHIN3AIHA. YHUBEPCAIbHAS
IporpaMMHas CUCTeMa KOHEYHO-3JIEMEHTHOTO aHaIu3a
ANSYS mist perieHust THHEHHBIX U HEJTMHEHHBIX
CTAllMOHAPHBIX U HECTALIMOHAPHBIX MPOCTPAHCTBEHHBIX
3aJa4 MEXaHUKW KOHCTPYKIIWH, 3a/1a9 TeIUIoNepeaayn U
TEII000MEHA, 3JeKTPOAUHAMUKHI

Hroro 4
8 Odopmiuenue Oco0eHHOCTH aBTOMAaTH3MPOBAHHOTO O(hOpMIICHUS 2 |IIK-7,
KOHCTPYKTOPCKOM KOHCTPYKTOPCKOM nokyMeHTauuu POC B COOTBETCTBUH C I1K-8
JOKYMEHTAILMU C IOMOIIBIO ECK[J
CAIIP Hroro 2
Hroro 3a cemectp 10
Utoro 22

5.3. Pazgeqbl AMCHUILIMHBI U MEKIUCHMIUIMHAPHBbIE CBS3U € 00ecneYrBAIIMMU (TpeabIAy IIMMH)
U o0ecneynBaeMbIMHU (MOCJETYHOIUMEI) THCIUIITHHAMHA
Pa3znenpl MTUCHUIUIMHBI M MEXIUCUUIUTMHAPHBIC CBSI3U ¢ 00ECTICUMBAIONINMHE (TIPEABIAYIIIMMH) U
obecreunBaeMbIMH (ITOCIICTYIOMUMU) TUCITUTUTMHAMY TIPEICTABICHBI B Ta0mHIe 5.3.
Tabnuma 5.3 - Pa3nens! AMCHMIITUHBI U MEKIUCIUILTMHAPHBIE CBSI3U

No paznenoB naHHOM AMCIUTUTMHBL, I KOTOPBIX HEOOXOIUMO
HauMeHOBaHHE TUCIUTLIAH U3yueHue 00eCneunBaONIX U 00eCeunBaeMbIX JUCIIUILTHH

1 2 3 4 5 6 7 8

[IpeqmecTByromme AUCUUILUINHBI

1 OCHOBBI KOHCTPYUPOBAHUSA

+ + + + + + + +
AJIEKTPOHHBIX CPEJICTB
2 OCHOBBI XYJ10K€CTBEHHOM + + + +
KOMIO3UIIUU
3 CAI'{P u texnonorust CBU + + + + + 4 +
YCTPOUCTB

4 TeopeTHdeCcKkre OCHOBBI
KOHCTPYUPOBAHUS U HAJAEKHOCTH + + + +
PaMO3JIEKTPOHHBIX CPEACTB

5 Teopernueckne OCHOBBI

+ + + +
AIIEKTPOTEXHUKHU
6 TeriomaccooOMeH B + + + +
PaZMO3ICKTPOHHBIX CPENCTBAxX |
7 TemiomaccooOMeH B

+ + + +

PAaaAUOIJICKTPOHHBIX CPECACTBAX 2
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8 TexHonorus npou3BoOICTBA

+ + +
AJIEKTPOHHBIX CPENICTB
9 DnekTpoTexHUKa U + +
AJIEKTPOHMKA
10 Un>xeHepHas u + + +
KOMIIBIOTEpHAs rpaduka
11 Undopmaruka + + +
12 MeTomoorust KCClIeI0BaHUi + + +

u npoektuposanus (I'TI02)

13 MogenupoBaHue u
SKCIIEPUMEHT B CO3JaHHUH + + +
anexkTpoHHbIX cpencts (I'TI03)

14 OcHOBBI KOHCTPYUPOBaHUS

+ + + +
AIIEKTPOHHBIX CPEACTB
15 OcHOBBI Xy10’KECTBEHHOM + +
KOMIIO3MLIUU
16 CAIIP u texnonorust CBY + + +
YCTPOMCTB

17 TeopeTnyeckre OCHOBBI
KOHCTPYUPOBAaHUS U HAJEKHOCTH + + +
PanuodJIEKTPOHHBIX CPEACTB

18 TeopeTuveckne 0CHOBBI

+ +
ANEKTPOTEXHUKHU
19 TemmomaccooOMeH B + + +
PaIMO3IIEKTPOHHBIX CpecTBax 1
20 TenaomaccooOMeH B + + +
PaIMO3IIEKTPOHHBIX CPEICTBAX 2
21 TexHonorus npou3BOACTBA + + +
AJIIEKTPOHHBIX CPEJICTB
22 DNEeKTPOTEXHHUKA U + +

AJIEKTPOHUKA

[Tocnenyromnue TUCUUTITHHBI

1 TloaroroBka k crmaue u cadya

+ + + +
rOCYIAapCTBEHHOIO YK3aMEHa
2 IlpenaumuioMHas npakTuka + + +
3 [IpenaumuioMHbIi Kypc + + +
4 3ammMra BBITYCKHOMN
KBaJIM(PHUKALIMOHHOMN paboTHI,
BKJIIOYAsi IOATOTOBKY K + + + +
IIPOLEAYPE 3aIUUTHI U IPOLENYPY
3aIUTHI
5 IloaroroBKa Kk ciadue U ciada + + + +
rOCyIapCTBEHHOTO HK3aMEHa
6 [IpenaumuiomMHas mpakTUKa + + +
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7 llpenIumioMHbBINA Kypc + + + +

5.4. CoorBeTcTBHE KOMIETEHIUI, GOPMHUPYEMbIX NPU U3YYE€HUH JUCHUIUINHBI, U BUA0B 3aHATHIH
CootBeTcTBUE KOMMETCHUUN, (HOPMHUPYEMBIX MPH U3yYECHUH AUCLMIUIMHBI, U BUAOB 3aHSATHUI
npecTaBiIeHo B Tabiuie 5.4
Tabnuua 5. 4 — CooTBeTCTBHE KOMIIETEHIINI M BUOB 3aHATUH, (HOPMUPYEMBIX IPU U3yUYEHUH AUCIMILIIUHBI

Bunap! 3ausatuii
Kontpons
romon | e TOOPOpe | SROTOTEL | Cuoor opu KorIpor
3aHATHA
MPOEKT / KypcoBast pabota
pabora)

[K-7 + + + + KontponbHas pabora, Jk3ameH,
KoncnekT caMonoaroToBkH,
Otuét mo naboparopHoii pabote,
KoMIoHeHT CBOEBpEMEHHOCTH,
Ornpoc Ha 3aHATHSIX,
BricTymienue (noknam) Ha
3angaTun, Tect, OTU€T 11O
KypcoBoii pabote

I1K-8 + + + + KontponsHas pabora, Dx3aMeH,
KoncnekT caMonoaroToBKH,
OtuéT nmo nabopaTopHoii padbore,
KoMIOHEHT CBOEBPEMEHHOCTH,
Onpoc Ha 3aHATUSX,
BricTymienue (qoxnanm) Ha
3aHsaTun, TecT, OTUET IO
KypcoBoii paboTte

6. MHTepakTUBHBIE MeTOALI U GOPMBbI OPraHU3aLUH 00yYEeHUA
He npenycmorpeno PYII

7. JIabopaTopHbIi MPAKTUKYM
Coneprxanue 1abopaTopHBIX pabOT mpuBeeHo B Tadymie 7.1.
Tabmuma 7. 1 — Coneprkanue 1a00paTOpHBIX paboT

HasBanus paznenos Coneprxanue 1a00paTOpHBIX padboOT

TpynoéMkocTs, 4
dopmupyembie KOMIIETEHITUH

7 cemecTp

3 UT Ha pa3nuyHbIX dTanax Bremonnenue ueprexeil komnoneHtoB POC B 4 |TIK-7,
npoektupoBanus POC Solid Works (koHTposibHOE 3a1aHHe) I1K-8

HUroro 4

4 ABTOMAaTHU3MPOBAHHOE Cocrasnenne Texaudeckoro 3ananus (T3) Ha 8 |IIK-7,
MIPOEKTUPOBAHNE KOHCTPYKITUH 1 aBTOMATHU3MPOBAHHOE MTPOCKTUPOBAHKE OJIOKA I1K-8
TEXHOJIOTHYECKUX nporeccos POC PoC
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KommnonoBka u pa3zpaboTka o01ero Buaa
koHcTpyKuuu POC
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[IpoektupoBanue nuuesoi nanenu POC B 4
SolidWorks
[IpoextupoBanue Hecyen KoHCTpykunu POC 4
B SolidWorks
3HAKOMCTBO C CHCTEMOIl aBTOMAaTU3UPOBAHHOTO | 2
MIPOCKTUPOBAHUS TTEUATHBIX TUIAT
Opranuzanus u BegeHue oubnuorex PO 4
Coznanue ycloBHBIX rpaduiecKux
o6o3HayeHuit (YI'O) anekTpopaanosieMeHToB
[IpoexTupoBaHUE MEKTPUUECKUX CXEM 4
Hroro 42
5 UT npoextupoBaHus AeTalCh U Heranu B SolidWorks 2 |TIK-7,
cOOPOK KOHCT uit POC c . I1K-8
P PYKIL C6opku B SolidWorks 2
nomoisro CAIIP
Yeprexu B SolidWorks 4
PucoBanue TpéxmepHbix 3cku30B B SolidWorks 2
Maccussl amemenToB B SolidWorks 2
Onements! “Ilo Tpaekropun” u “IloBepHyTh” B 2
SolidWorks
Pa3pabotka koprrycoB POC u3 nuctoBoro 2
metasuia B SolidWorks
Hcnonp3oBaHue CTaHIAPTHBIX KPENEKHBIX 2
koMIioHeHTOB B SolidWorks
Pa3paboTka mocajouHbIX MECT HA MMEYaTHOM 4
IUIaTe A7 MOHTa)Ka KOHCTPYKTHUBHBIX
3JIEMEHTOB
[TonroroBka komnonenToB POC st kypcoBoi 4
paboThI
Htoro 26
Hroro 3a cemecTp 72
8 cemecTp
6 [IpoekTupoBaHHe MIEYATHBIX Y3JI0B ¢ | [[nasoroBoe pasMemnicHue 4 |IIK-7,
nomotupso UT 3JIIEKTPOPAJUOdIIEMEHTOB Ha IEYaTHOM IL1aTe I1K-8
Pyd4Hast u MHTEpaKTUBHAS TPACCUPOBKH 2
MIPOBOTHUKOB MEYATHBIX TJIAT
ABTOMaTHuYECKasi TPACCUPOBKA TPOBOIHUKOB 2
MEYaTHBIX IJ1aT
Hroro
7 O0OecrieueHne KauecTBa, OO0ecrieuenre KauecTBa, HaaéKHOCTH U 4 |TIK-7,
HanaéXHOCTU U onrtuMu3anust POC onrumuzanusa POC I1K-8
Hroro 4
10




I1K-7,
I1K-8

8 OdopmieHre KOHCTPYKTOPCKOM
nokyMmeHTaruu ¢ nomoiisio CAITP

N3ydeHne cpeicTB aBTOMAaTH3UPOBAHHOTO 8
oopMIIeHHSsI KOHCTPYKTOPCKO-
TEXHOJOTMYECKON IOKyMEHTaLU!

Hroro 8
Hroro 3a cemecTp 20
Hroro 92
8. [IpakTHYecKHe 3aHATHSA
He npenycmorpeno PYII

9. CamocrosiTesibHasA padora
Bugsl camocTosiTebHOM paboThl, TPYAOEMKOCTh U (POPMUpPYEMbIE KOMIIETEHIIMN MPEICTABICHBI B

Tabimue 9.1.

Tabmuna 9.1 - Buasl caMocTosTeNEHON pabOTHI, TPYIOEMKOCTD U JOPMUPYEMbIE KOMITETCHIINN

S
=
=
jas]
=8
A=
¥a]
= =
Bunsr 2 S
Hasanus pazzaenos CaMOCTOATEJIbHOU g ) ®opMBbI KOHTPOJIA
: o)
paboThl e =
2| O
al &
= =
=
o
]
S
7 cemecTp
1 Beenenue [Ipopabotka 1 |TIK-7 |Koncnekr camomnonrotoBku, Ompoc
JIEKLIHOHHOTO HA 3aHATUSAX
Marepuaia
HUroro 1
2 OCHOBHbBIEC MPUHITUIIBI U [Ipopabotka 1 |TIK-7,| Koncnekr camomnonrotoBku, Ompoc
Metonoiorus npumeHenust UT | nekimoHHoTO [1K-8 |Ha 3aHATHSIX
npu npoektupoBanuu POC Marepuana
Hroro 1
3 UT nHa paznuyHbIX 3Tanax [Ipopabotka 1 |TIK-7,| KoMIIOHEHT CBOEBPEMEHHOCTH,
npoextuposanus POC JIEKIIUOHHOT'O [1K-8 | KoncmnekT camonoarotoBku, Ompoc
Marepuaia Ha 3aHATUAX, OTUET 11O
naboparopHoii pabote
Odopmienue 1 PATOPHOM P
OTUY€TOB I10
1a60paTopHBIM
paboram
Uroro 2
4 ABTOMaTU3UPOBAHHOE [TpopaboTka 1 |IIK-7, | KoMITIOHEHT CBOEBPEMEHHOCTH,
IIPOEKTUPOBAHNE KOHCTPYKIUHN |JIEKIIHOHHOTO [1K-8 | KoncmnekT camonoarotoBku, Ompoc
Y TEXHOJIOTUYECKUX MPOLIECCOB | MaTepuaia Ha 3aHATUAX, OTUET 1O
POC naboparopHoii paboTte
Odopmiienue 1 patop p
OTUY€TOB I10
71a60paToOpHBIM
paboram
Odopmiienne 1
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OTUYETOB T10
71a60paToOpHBIM
paboram

Odopmiienue
OTUY€TOB I10
71a60paToOpHBIM
paboram

Odopmienue
OTUY€TOB I10
71a60paToOpHBIM
paboram

Odopmiienne
OTUYE€TOB I10
71a60paToOpHBIM
paboram

Odopmiienne
OTUY€TOB 110
1a00paTOPHBIM
paboram

Odopmiienne
OTUY€TOB I10
1a00paTOPHBIM
paboram

Odopmitenne
OTUY€TOB I10
J1a00paTOPHBIM
paboram

Htoro

5 UT npoextupoBaHus AeTanei
u c60pok koHCTpyKIuii POC ¢
nomortsio CAITP

IIpopabotka
JIEKIIMOHHOTO
Mmarepuana

Odopminenue
OTYETOB 10
J1a00paTOPHBIM
paboram

Odopmrnenue
OTYETOB I10
J1a00paTOPHBIM
paboram

Odopmnenue
OTUY€TOB 110
1a00paTOpPHBIM
paboram

Odopmnenue
OTUY€TOB 110
1a00paTOpPHBIM
paboram

Odopmnenue

I1K-7,
I1K-8

KoMInoHEHT CBOEBPEMEHHOCTH,
Koncnekr camonoaroroBku, Ompoc
Ha 3aHATHAX, OTYET IO KypCOBOM
pabote, OT4€T 1o MabopaTopHOit
pabore, Dx3aMmeH
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OTUYETOB T10
71a60paToOpHBIM
paboram

Odopmiienue
OTUY€TOB I10
71a60paToOpHBIM
paboram

Odopmienue
OTUY€TOB I10
71a60paToOpHBIM
paboram

Odopmiienne
OTUYE€TOB I10
71a60paToOpHBIM
paboram

Odopmiienne
OTUY€TOB 110
1a00paTOPHBIM
paboram

Odopmiienne
OTUY€TOB I10
1a00paTOPHBIM
paboram

Htoro

11

Hroro 3a cemectp

24

8 cemecTp

6 IIpoexTpoBaHUE NIEYATHBIX
y3J10B ¢ nomoibio UT

[Ipopabotka
JICKIIHOHHOTO
Marepuana

2

Odopmitenne
OTYETOB 10
J1a00paTOPHBIM
paboram

Odopmitenne
OTYETOB 10
J1a00paTOPHBIM
paboram

Odopmnenue
OTUY€TOB 110
1a00paTOpHBIM
paboram

Hroro

14

I1K-7,
I1K-8

KoMInoHEeHT CBOEBPEMEHHOCTH,
Koncnekr camonoaroroBku, Onpoc
Ha 3aHATHAX, OTUéT 110
nabopaTopHO paboTte

7 O0ecrieueHrEe KaueCTBa,
HaJIEKHOCTH U ONTUMHM3ALIHS
POC

[Ipopabotka
JEKIIMOHHOTO
Marepuana

Odopmnenue
OTYETOB 10

12

[1K-7,
I1K-8

KomnoHeHT cBOEBPEMEHHOCTH,
Koncnekr camonoarorosku, Onpoc
Ha 3aHATHAX, OTUET 110
naboparopHoii pabore
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J1a00paTOPHBIM
paboram
Hroro 14
8 Odopmnenue [Ipopabotka 1 |TIK-7,| KoMIOHEHT CBO€BPEMEHHOCTH,
KOHCTPYKTOPCKOM JEKIMOHHOTO [TIK-8 | Koncmekt camomnoarotoBku, Ompoc
JOKYMEHTAITHH C TIOMOIIBIO Marepuaia Ha 3aHATUAX, OTYET 110
CAIIP nabopaTopHOit paboTte
Odopmnenue 8 PATOPHOM p
OTYETOB T10
1a00paTOpHBIM
paboram
Hroro 9
Wroro 3a cemectp 37
[TonroroBka k 36 DK3aMeH
9K3aMeHY / 3aU€Ty
Uroro 97

9.1. Boripocsl Ha MpopadoTKY J1eKIMOHHOI0 MaTepuaJia
1. Hndopmanmonnsie texHoiorun (MT) B mnpodeccmoHanpbHOM ACATEIHPHOCTH WHXEHEpa-
npoektuposmka POC

10. KypcoBas padora
Conepxanue KypcoBOM palOThl (IIpoeKTa), TPYIOEMKOCTh H (OPMUPYEMble KOMIETECHIIUH
npeacTanieHsl B Tabnwuie 10.1.
Tabauua 10. 1 — Conepxanue KypcoBoi paOoThl (IpOeKTa), TPYA0EMKOCT U (POpMUPYEMBIE KOMIIETEHIIUH

ConeprxaHue KypcoBOM pabOThI

TpymoémkocTh, |
®dopmupyeMbie KOMITETCHITUN

8 cemecTp

KypcoBoe mpoekTupoBaHHE CTaBHT CBOCH IIElbI0 CHCTeMaTm3aimio, 3akpemieHue u| 5 |[[IK-7,
pacimpeHre TeOpeTUIeCKNX 3HAHUH B 00JacT HH)OPMAITMOHHBIX TEXHOJOTHH TPOEKTHPOBAHUS T1K-8
POC, pa3Burne KOHCTPYKTOPCKUX M PACUETHBIX HABBIKOB, 8 TAKIKE CAMOCTOSATEIILHOCTH B paboTe.

[maBHelmmMy 3a1a9aMu B X0/I€ BHITIOJTHEHUH KypCOBOTO MPOEKTA, SBISIFOTCS:

- cucteMaru3anud U pacllupCHUC TCOPCTUUCCKUX 3HAaHUN npu pCIICHUMU KOMIUICKCHBIX
3a/1a4 CO3JJaHUsI COBPEMEHHBIX KOHCTpyKuuid POC;

- COBEPIICHCTBOBAHUC CXECMOTCXHNUCCKUX U KOHCTPYKTOPCKUX HABBLIKOB IPOCKTUPOBAHUA,

- PaKTHYECKOE TTPUMEHEHIEe KOMITBIOTEPHOH TEXHUKH MPH MTPOESKTUPOBAHUM;

- M3y4eHHUEe CTIPaBOYHON M TEXHUYECKOM JuTeparypsl 1o npoekruposanuio POC, a Taxxe
eMHON CUCTEMBI KOHCTpYKTOpCcKo# mokymenTammu (ECKII);

- TOATOTOBKA K CAMOCTOSITEIbBHOMY PELICHUIO CIOXKHBIX KOHCTPYKTOPCKHUX 3afad IMpHU
BBITIOJTHEHUH TATUIOMHOTO TIPOEKTA ¥ MOCIeNyIoel padoThl Ha TPOMBIIIJICHHBIX MPEAIPUATHIX.

[IpemqmeToM KypcoBOTO TIpOEKTa SIBIsieTCsl pa3paboTka BechMa pacnpocTpaHéHHbIX B POC
KOHCTPYKTHBHO 3aKOHUYCHHBIX 0JI0k0B M m3aenuii POC. IIpu a3ToM HEoOX0mMUMO 3HATh:

- IPUHLIUIIBI JCHCTBUS PAIMOTEXHUIECKUX YCTPOMCTB U CHCTEM;

- 0COOEHHOCTH KOMIIOHOBOK POC;

- CBOICTBa MaTepHaJIOB U UX MPOSBIICHUS B PA3IIUYHBIX YCIOBUSAX IKCILTyaTalllH;

- TEXHOJIOTHIO N3TOTOBJICHUS OTIETHHBIX JETaJICH U COOPOIHBIX CIMHHII,
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- aBTOMATH3AINIO TPOEKTUPOBAHMS KOHCTPYKIIUN M TEXHOJIIOTHIECKUX MTPOIIECCOB;

- ycnoBus dkcmuryarai POC u MeTopl 3alIUThl €€ OT JIeCTa0MIN3UPYIONHNX (aKTOpOB
(TermooOMeHHBIE TPOIECCH, BUOpAlMM M yHapbl, BO3AEHUCTBHE DSJIEKTPOMArHUTHBIX TIIOJEH,
paauaIiy 1 BIIar U T.11.);

- BOIIPOCHI CTAH/IaPTU3AIUH, YHUPHUKAIIMHA U TEXHOJIOTHYHOCTH;

- mpaBuI1a 0(hOpMIIEHHSI KOHCTPYKTOPCKOW JOKYMEHTAIlMM M MHOTOE JIPYTOE.

IIpoekTHpOBaHHE COBPEMEHHBIX PaAHOIICKTPOHHBIX cpenctB (POC) 3akmouaeTcss B
OPUHATUN MHOXCCTBA IMPOCKTHLIX pCIHCHI/Ifl 0 MpUHIUIIAM HeﬁCTBHH (bYHKHI/IOHaJH)HI)IX y3JI0B
(DY), ux cxemaM U MOCTPOEHHUIO KOHCTPYKIIHH, IO DJIEMEHTHOU 0a3e, a Takke M0 COBOKYITHOCTH
TEXHOJIOTHYECKUX MPOLECCOB, PeIaraeéMbIX AJIsl HCIIOIb30BAaHHA IPH UX U3TOTOBJICHUH, PEILICHHIO
OCHOBHBIX TIPOOJIEM TEXHUYIECKON IKCIUTyaTallui. DTO TPOIECC HEMTPEPHIBHOTO YTOYHEHUST MOJIEIN
npoektupyemoro POC oT 3aMbicia B BUAE TEXHHYECKOTO 3aJaHUsl K TOTOBOMY IIPOEKTY.
[IpeomoneBas MHOTOOOPA3HBIE TPOTUBOPEUHS TEXHUIECKOTO 33/IaHUs, B IPOIECCE CO3/IaHMUsT HOBBIX
POC npoeKTupoBIIMK CTPEMUTCS BHIOpATh ONTUMAJIBHYIO IPOCTPAHCTBEHHYIO KOMIOHOBKY y3JIOB
u 6710K0B, coctapistomux POC, o0ecneunTs X IEKTPUICCKOE M MEXAaHWMUECKOE COCAMHCHHUE U
3alIMTy OT HEOMarompHsATHBIX BO3AEHCTBMI BHEHUX (akTopoB M mnomex. l[lepBocreneHHoe
TpeboBanue npu npoekrupoBanuu POC 3akirodaeTcst B TOM, YTOOBI CO3JaBa€MO€E YCTPOICTBO OBLITO
a(hexTuBHEE CBOETO aHAIOTa, T.€. MPEBOCXOAMIIO €T0 M0 Ka4ecTBY (DyHKIIMOHUPOBAHHUS, CTETICHU
MHUHHUATIOPU3ALUU U TEXHUKO-OKOHOMHUYECKOH 1eeco00pa3HOCTH.

[TomHATh MPOU3BOAUTEIHHOCTD TPY/A MPOSKTUPOBIIUKOB, IOBBICUTH KAYECTBO, YACIIEBUTH
U COKPAaTUTh CPOKH IPOEKTHPOBAHHS MOXHO C TIOMOIIBIO 3(P(EKTUBHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH aBTOMAaTH3MPOBAHHOTO TmpoekTtupoBanus POC, o0oOmammux ONbIT padoTHI
BBICOKOKBATU(QHUIIMPOBAHHBIX Pa3pabOTYMKOB Ha Oa3e MPUMEHEHHUSI COBPEMEHHBIX MaTeMaTHYECKIX
METO/IOB: Te€OpHH TpadoB, aIrOPUTMOB, MareMaTHYECKOTO MPOTPaMMHUPOBAHUS, HCCIETOBAHUS
omepaluii, BBIYUCIUTEIBHBIX METOAOB M T.J. Hawmnydmas ¢opma opraHusaiuu mpolecca
mpoektupoBanust POC  —  wncnonp3oBaHWE — MHTETPUPOBAHHBIX ~ CHCTEM  CKBO3HOTO
ABTOMAaTH3UPOBAHHOTO MPOCKTUPOBAHUS, MO3BOJSIIOIIMX B 3HAYMTENBHOW CTENEHH OCBOOOIUTH
pa3paboTuynka OT MOHOTOHHOH, TPYTOEMKOM W YTOMHTEIHHOW pabOTBI W TOBBICUTH WX
HUHTCIJUJICKTYAJIbHBIC BO3MOKHOCTH Ha 3TallC NPUHATHUA ONTUMAIbHBIX pemeHHﬁ. K COXaJICHUIO, B
Hacrosee BpeMs mogo0Hoi ckBo3Hoit CAIIP, oxBareIBatomieit Bce aTamsl mpoekrupoBanus POC,
oKa emmeé He co3jaHo. TeM He MeHee, CYILECTBYET KonoccaiabHoe konudectBo CAIIP, peanusyrommx
3HAYUTENBbHYI0 YacTh MPOEKTHBIX TMponenyp mnpoektupoBanuss POC. OmuH w3 BO3MOXKHBIX
BapHaHTOB NOHO0OHOrO KoMmIuleKcupoBaHusi Heckoubkux CAIIP, obecneunBarommx peHieHue
OOJNBIIMHCTBA U3 CTOSINUX Mepen OyaymuM mnpoektupoBiiumkom POC 3amau, 3akiouacTcs B
CIIEAYIOIIEM.

1. Onno#t u3 nomynspHeimux CAIIP KOHCTPYKTOPCKOTO CHHTE3a C BEChMa pPa3BUTHIMH
BO3MOKHOCTSIMU TSI CO3/IaHUS M PEIaKTUPOBAHHSI TOBEPXHOCTEMH, a TaKKe COBMECTHON 00paboTKH
noBepxHocTert M TBEpABIX Tenm  sBisercss  SolidWorks— mapamerpuueckas —mporpamma
MPOEKTUPOBAaHUS  TPEXMEPHBIX  MofeNell  TBEPABIX  TeN, COCTOAINIMX W3  JJEMEHTOB.
[Mapamerpuueckue pasmepbl B SolidWorks momorarT Tak NOCTPOHMTH MOJEb, YTO HU3MEHEHHUE
KOHCTPYKIIMU CTAHOBHUTCS MPOCTON 3a1a4el n3MeHeHus pazmepoB. SolidWorks — motHOE cpenctBo
MPOEKTHPOBaHMs, NPEJOCTABIAIONIEe MPOSKTHPOBLUIMKY peallbHble CPEeACTBa ISl  CO3AaHMS
MIPOTOTHIIOB, COOPOK, IPOBEPKH THHAMHUKH TOBeNeHNs m3nenuii. SolidWorks criocoOeH cTaTh sapom
WHTETPUPOBAHHOTO  KOMIUIEKCA  aBTOMAaTH3allMd  MNPEOIpPUATHSA, C IOMOIIBI0  KOTOPOTO
OCYIIECTBISETCS MOAIEePIKKa U3AEIHS Ha BCeX dTanax KU3HEHHOTO IMKIIa, HHKEHEPHOTO aHAIIN3a U
MOATOTOBKH TPOU3BOACTBA M3IENHH JIIOOOH CIOKHOCTM M Ha3HAau€HHs, BKIIOYAs CO3JaHHUE
MHTEPAKTUBHOW-HOW JOKYMEHTAlMU U 0OeciieueHne oOMeHa JaHHBIMH C IPYTUMH CHCTEMaMH.

2. B nmocnemnee Bpemss ué€rko O00O3HaYMJach TEHACHUUS TPYNIHUPOBAHHUA B
MHTETPUPOBAHHBIE CHUCTEMBI KpOME WHCTPYMEHTOB T'€OMETPHYECKOTO MOJEIHUPOBAHHA TaKXKe U
pacuétHbIX mporpamM. Hampumep, momHocThio uHTerpupoBaHHbI B SolidWorks moncucremsl
COSMOSFloWorks mo3BoisieT aBTOMaTrHuecKd (OPMUPOBATH CETOYHBIE MOJCIA OOBEKTa
MIPOEKTUPOBAHUS M MIPOBOUTH MOJICITUPOBAHIE TEUECHHUH, TeruiooOMeHa (M Terionepeadn ) oo
CJIOXKHOCTH 0€3 KaKoH-JIM00 JOMOJHUTEIBHOMN TIepeiaun JaHHBIX MEKIY HUMH.,

3. Em€ omun Momynp SWR-DnekTpruka oObEOHHSET 3JIEKTPUYECKYI0O U MEXaHHYECKYIO
4acTH TMpoeKTa B eAuHOW cpene mpoektupoBaHus SolidWorks, obecneunBaer MomenmpoBaHUE
IIPOBOJIHBIX COEJUHEHWH MEXKIy KOHTaKTaMH C HCIIONB30BAaHHEM IIOTIONHSIEMON OHOIMoTeKn
COGI[I/IHPITeHeﬁ 1 pas3IMYHBIX MarcpuajioB — IMPOBOJAOB, MHOT'OXMUIIbHBIX Ka6eHeI>'I, HU30JIITUOHHBIX
TPYOOK, SKpaHUPYIOIIUX IUIETEHOK M T.J1. Ha OCHOBE BBHIMONHEHHOTO MPOEKTa MOHTaXKa, MOIYIb
ABTOMaTHYECKH TEHEpPHUpYeT IMOJHYI HWHPOpPManuio 00 HCIONb30BaHHBIX Marepuaax M

CornacoBaHa Ha noprtane N2 12459

15



BBINOJTHEHHBIX COCIMHEHUSIX, IPEACTABIIAA €€ B BUAE TaOJHUIl U OTIETOB.

4. Altium Designer (Protel) - xomiiekcHasi cHCTeMa aBTOMATH3HPOBAHHOTO

npoektupoBanus (CAIIP) pannosnekTpoHHBIX CPENCTB, pa3paboTaHHas aBCTPATHICKON KOMIaHUEH
Altium. Altium Designer — sto crcrema, mo3BOJISIONIas peaTu30BbIBaTh MPoekTsl POC Ha ypoBHE
CXeMbl HWJIM TMPOrPaMMHOTO KOAa C TOCIeAymomei mepemadedl MHOOpMAUUU NPOCKTUPOBILUKY
[IJIUC wnun neyatHOH mnaThl. OTAMYUTENLHOW OCOOCHHOCTBIO MPOTPAMMBI SIBIISIETCSl MPOEKTHAS
CTPYKTYpa U CKBO3HAas LIEJIOCTHOCTh BEACHUS Pa3pabOTKU Ha Pa3HBIX YPOBHAX HPOECKTUPOBAHUSL.
Uzmenenus B pa3pabOTKe Ha YPOBHE IJIaThl MOT'YT MTHOBEHHO OBITH Tiepefansl Ha ypoBeHb [IJIVC
WIN CXEMBbl U TakK e o0paTHo. Pa3zpaboTka meyarHOW miiaTel BO3MOXKHA B TPEXMEPHOM BHIE C
JByHaIpaBiIeHHOH nepenayeii nnpopmauun B Mexanuueckue CAIIP (Solid Works, Pro/ENGINEER,
NX u np.)
5. KOMITAC-3D - oreuecTBeHHasi cucteMa TPEXMEPHOTO MOJCIUPOBAHUS, CTaBIIas CTaHAAPTOM
IUISL ThICAY POCCUICKMX NPEANpHUITUH, Oiaromapsi yaauHOMY COYETAaHHIO IPOCTOTHI OCBOCHHUS U
JAErKOCTH pabOTBl € MOIIHBIMH  (YHKIMOHAIBHBIME BO3MOXHOCTSMH TBEPIOTEIBHOTO U
MOBEPXHOCTHOTO MOJICTTMPOBAHUS M 10 BO3MOXKHOCTSIM Oin3ka ¢ SolidWorks. Kommac-3D obnagaer
BO3MOXKHOCTSIMH ~ O(OPMJIEHHSI TPOEKTHOM W KOHCTPYKTOPCKOH JOKYMEHTAaLMH COIJIACHO
craggapram cepun ECK/I.

Hroro 3a cemecTp 5

10.1 TembI KypcoBBIX padoT

[IpumepHas TemaTHKa KypcOBBIX paboT (IPOEKTOB):

B nagane 7 cemecTpa mpenogaBaTeb-pyKOBOIUTENb IPOEKTA BRIAAET KaXKIOMY CTYACHTY HHINBUIYAITbHOE
3aJjaHie Ha KypCOBOE TNPOCKTUPOBaHME. B HEM YKa3bIBalOTCS: CPOK BBIAAYM 3aJaHusi, CPOKH IPOBEICHUS
MPOMEXKYTOYHOTO KOHTPOJIS HaJ BBHIMOJHEHHEM OTIENbHBIX ATAIlOB MPOEKTUPOBAaHUS, W JlaTa 3allUThl MPOEKTa.
3aganue opopmIsieTcsl Ha CIeNUalIbHOM OJIaHKe, B KOTOPOM 3allMCHIBAIOTCS:

- TeMa TPOEKTa;

- CXOJIHBIE JITAHHBIE K MIPOEKTY;

- TIEPEYHCIISIOTCS dTAIbl padoT;

- 00BeM U cofiepikaHue alb0OMa KOHCTPYKTOPCKOW TOKYMEHTALHH;

- 00BEM U cojiepiKaHue PAcUETHO-TTOSICHUTEIBHON 32l CKH;

- peKOMeHIyeMasl IUTepaTypa;

- IOTIOJTHUTEINBHBIE YKa3aHUS K TIPOCKTY.

Ilocne anamm3a CTYJeHTOM WHAMBHUIYalbHOTO 33aJaHHs Ha KypCOBOE INPOEKTHPOBAHWE WM yTOYHEHHS
COBMECTHO C PYKOBOAMTENEM MpOeKTa o0BbEMa W coiepikaHusi paboT, HeoOXOAMMO pa3paboTarh pacHIMpeHHOe
JacTHOE TeXHU4ecKoro 3amanue (UT3) Ha MpoeKTHpOBaHUE IMEYATHOTO y3JIa M KOHCTPYKIIUU U3ZCITHS.

Tema kypcoBoii padoTbl. B Xome KypcoBoro mpoekra HEOOXOmUMO pa3padoTaTh KOHCTPYKTHBHO-
3akoHUYeHHbIe (pyHKIMOHANBHBIE Y316l (DY) POC pazHooOpa3HOTO HazHaYeHHs: OOPTOBBIE, MOPCKHUE, HA3eMHBIE U
T.a. M3-3a BpeMEHHBIX OTrpaHHYCHWH, TPU BBHIOOpPE TEMBI NPOCKTa PEKOMEHIyeTCs, KaK MpaBWIIO, OTAaBaTh
npennourenue OV, BxomsmmMm B coctaB POC (wnmm 3akoHueHHoe POC), comepikamue B cocraBe He Oomee 50
AIIEKTPOPAANOINEMEHTOB. 3aIaHusl, BbIIaBacMbIe CTYJCHTY Ha BBINOJIHEHHE KyPCOBOTO IIPOCKTA, TOJDKHBI OTBEYaTh
CIEMYIONTNUM TPeOOBaAHUIM:

—  YPOBHIO OATOTOBKH CTYIEHTa M OTPAHUYEHHIO [0 BPEMEHH, OTBEIEHHOMY Ha €€ BBHIIIOJIHEHUE;

— comepxaTb 3aJadd, C KOTOPBIMH CTalKMBaeTCs OakajaBp, 3aHUMAOIIWICS pacu€THOH W
KOHCTPYKTOPCKOM AEATENHLHOCTBIO B X0/€ MpoekTupoBanus POC;

— TpemycMaTpHuBaTh HEOOXOIMMOCTH O3HAKOMIIEHUS C JOMOTHUTEIHHON JTUTEPaTyPOH;

—  TOOLIPAIOTCSl pealbHble TEMBbl KYPCOBBIX IPOEKTOB, a TaKKe TEMBbI, SBISIOMIMECS YacThIO
BBITTYCKHOM KBATH(PUKATTMOHHONW PabOThI (AUIUIOMHOTO MPOCKTA).

[To KOHCTPYKTHBHO# clloHOCTH pazpabarbiBaemMoe POC nomkHO OBITE He HIKE 1-TO CTPYKTYpHOTO YPOBHS
¥ BBITIOJTHEHO ¢ yuéToM cTanuii mpoektupoBanus mo ECK/I.

Hcxonnbie TaHHBbIE K MPOEKTY. VICXOMHBIMU JaHHBIMU JIJISI BBITTOTHEHUSI IPOEKTA SBIISIOTCS:

1) cxema »onekTpuueckas mnpuHiUnuanbHas @Y ¢ omucanmem paboThl, € TIEPEYHEM BXOJSIIUX
aneKTpopaanosneMento (OPD) u ux mapameTpos;

2) sleKkTpuuYecKhe TpeOOBaHUS C yKa3zaHHEM JIaHHBIX, HauOoyee XapaKTEePHBIX Ui pa3padaThiBaeMOTro
yCTpoOiicTBa, Hampumep, Ui PaguoONPHEMHOTO YCTPOWCTBA: YYBCTBUTENBHOCTh, W30MPAaTENFHOCTh, pabodHid
JUaIa30H 4acToT U APYTHUe; AJsl PaJroNepeNarollero yCTpoicTBa — CTaOMIIbHOCTh YacTOTHI, BHIXOIHAS MOIIHOCTD,
pabounii 1Uana3oH 4acToT U T.1.;

4) ycioBHs SKCIUIyaTalluy pa3indHbIX THUMOB POC B 3aBHCHMOCTH OT KIMMATHYECKUX OCOOEHHOCTEH
MECTHOCTH, TIIe OHH OyIyT paboTaTh, posa 00bekTa (Kopadiib, CaMOJIET, CITYTHUK U T.JI.) ¥ APYTUX MPHYHH 3a0al0TCs
yKa3aHWeM B PacHIMPEHHOM TEXHHYECKOM 3a/laHMH KOHKPETHBIX KOJMYECTBEHHBIX IOKa3aTesled BO3JACHCTBHM.
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Hampumep, 6oproBoe camonérnoe POC: ycToiiunBocTh K KiuMmatnueckuM BozaedcTBusM no 'OCT 15150-69, k
MexaamdeckuMm — 1mo 'OCT 16019-78 u I'OCT 17676-81; ycnoBus xpaHenus u TpaHcmopTupoBanus mo ['OCT
15150-69;

5) TEeXHHWKO-dKOHOMHYECKHE TPeOOBaHUs 3a[al0TCA CEPUHHOCTHIO MPOU3BOACTBA YCTPOWCTBA M TPYIIION
W37AeIMs B 3aBUCHMOCTH OT CTOUMOCTH €ro pa3paboTKu 1 npou3BoAcTsa (1, 2, 3 rpynmsl).

O0beM 1 conep:kanmne rpadpuueckux pador. [padudeckas 4acTh MpoeKkTa BKIIOYAECT KOMIUIEKT YePTEKEH
Ha paspabareiBacMmyto neuatHyto maty (I1I1) o6sémom He menee 6 mmctoB Qopmara A4 mo 'OCT 2.301-68,
BBIIIOJIHEHHBIX C HCIIOJb30BAHMEM KOMIIBIOTEpA: - HCXOZHAs CXeMa JJIeKTpUYecKas NPUHLUINAIbHAS
npoektupyemoro POC (unum  pUCYHOK M3 HMCTOYHHKA IPOEKTHPOBAHMA) C YKa3aHWEM INPUMEHSEMbIX
ANIEKTPOPAINOITIEMEHTOB; - CXeMa JJIEKTpHuUeckas NpPUHIUIHAIbHAS MpOoeKTHpyeMoro medaTHoro ysna POC wu
NepeueHb ICKTPOPATUOIIEMEHTOB K HEH; - 4epTEéX MeYaTHOW IJIaThl; - COOPOUYHBIN YepTEX MEYaTHOTO y3/a U
crenupUKanus K HEMY; - YepTeXH JOpPa0OTaHHBIX JeTajell Hecylled KOHCTPYKIMH, - 4epTéx oOliero Buia
npoektupyemoro POC ¢ ucnonb3oBanuem SolidWorks. O0beM u copeprkaHue pacd€THO-TIOSCHUTEIHHON 3aIMCKI.
PacuérHo-nosicHuTeNpHAs 3amKcKa JIOJDKHA COCTOSTh He MeHee ueM u3 20 IedaTHBIX JIMCTOB, BBIIOJHEHHBIX C
UCIIOJIb30BAHUEM TEKCTOBOTO Ipoueccopa Word MM CXOXEero mo BO3MOXKHOCTAM. PexomeHzmyemas nuTeparypa.
PykoBoauTenb MpoekTa Ha3bIBaeT JUTEPATYpPy, KOTOPYIO 1eeco00pa3Ho HCIONb30BaTh CTYACHTY MpH pa3paboTke
koHcTpykuud I1I1. JlononHuTenbHBIE YKa3aHUS K IPOEKTY. DTOT pasziell UCIONb3YeTCs] PYKOBOIUTEIEM NIPOEKTa IS
BKJIIOUCHHSI JIOTIONIHUTENBHBIX TPeOOBaHMI K MPOEKTY HWCCIEN0BaTeIbCcKOro Xapakrepa. (OuYeBWAHO, YTO
NEPBOHAYANILHBIN BEIOOP OOJIBIINHCTBA XapaKTEPUCTHK (THII IUIAThl, €€ Ta0apUTHBIE pa3Mephl, HapaMeTPhl IEYaTHBIX
MIPOBOJIHUKOB U T.II.) B MpOLI€cCe MPOEKTUPOBAHUS YTOUHSIETCSA U u3MeHseTcs. JlOMoTHEeH s, KOTOpBhIE MOSBIISIOTCS Y
CTyAEHTA NpH paboTe HaJl KyPCOBBIM IPOEKTOM, TAK)KE BKIIFOUAIOT B 3TOT pa3zed.

11. PeiiTuHroBasi cucremMa AJISl OCHKH YCII€EBACMOCTH CTYACHTOB

11.1. baniabHbIe OLEHKH AJIsl 3JIEMEHTOB KOHTPOJIS
Tabmuna 11.1 — banmipHbIe OIEHKH JJIs1 DJIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
N MaxkcumanbHbII MaxkcumanbHbIN
DNeMEeHTHI y4eOHOM 0aJu 3a mepuon Bcero 3a
6amn Ha 1-yro KT ¢ | 6amn 3a mepuon
NeSTETHbHOCTH mexny 2KT u Ha ceMecTp
Hauajna cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
Beictynnenne (oxmian) Ha 3 3 3 9
3aHITHH
KomnoneHnt 1 2 2 5
CBOEBPEMEHHOCTHU
Koncnekr 4 4 4 12
CaMOTOATOTOBKHI
Ompoc Ha 3aHATHAX 2 2 2 6
OTtuéT mo maboparopHo 20 25 23 68
pabote
Hroro makcumyM 3a 30 36 34 100
TIEPHOJT
Hapacraromum utorom 30 66 100 100
8 cemectp
Komnonent 1 1 2 4
CBOEBPEMEHHOCTHU
Koncnekr 1 1 1 3
CaMOTIOATOTOBKHU
Ompoc Ha 3aHATUAX 1 1 1 3
OTuéT 1o KypcoBoit 30 30
pabote
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OTuét no nmabopaTopHOii 10 10 10 30
pabote
Hrtoro makcumym 3a 13 13 44 70
TIEPHOJT
OK3aMeH 30
Hapacratomum urorom 13 26 70 100

11.2. ITepecyeT 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6aI0B B OLIEHKH 32 KOHTPOJIbHBIE TOUKU NpeAcTaBieH B Tabiuue 11.2.
Tabmuma 11. 2 — Ilepecuer 6atoB B OIIEHKH 32 KOHTPOJIBHBIE TOUKH

Bannbl Ha 1aTy KOHTPOJIBHON TOYKHU OneHka

>90% ot MakcuMaJbHOU cymMMBbI OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumanbHOU cymMMbl 6amioB Ha nary KT

4
Ot 60% 10 69% OT MakCUMaJIbHON CyMMBI OasutoB Ha naty KT 3
2

< 60% ot MakcuMasIbHOW CyMMBI OasutoB Ha aaty KT

11.3. Ilepecder cymMMBbI 02J1JI0B B TPAAUIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymmbl 6aioB B TPAAULMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpECTaBICH B TabIuIe
11.3.

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

Hrorosas cymma 6asios,

Onenka (I'OC) YUUTBIBAET YCIIEIIHO CAHHBII Onenka (ECTS)

IK3aMeH

5 (omM4HO) (3aYTEHO) 90-100 A (oTI4HO)
85-89 B (ouens xoporno)

4 (xopor10) (3a4TE€HO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBieTBOpUTENBHO)

3 (yHOBIIETBOPUTENBHO) (3a4TEHO) 60 - 64 E (HocpercTnentio)
2 (HEYROBNCTBOPUTEIILHO) (He Hwuxe 60 6amios F (meynoBneTBOpHUTEIIBHO)

3a4TEHO)

12. Y4eOHO-MeTOAMYECKOE U MH(POPMALMOHHOE OOecriedeHue U CIUIINHbI

12.1. OcHoBHas uTEpPaTypa

1. WudopmaimoHHbIE TEXHOJIOTUU TPOCKTHUPOBAHUS PATUOAIEKTPOHHBIX CpEACTB: Y4eO.
nocobwue 115 Ty, Beicil. yueO. 3aBenenuii / FO.JI. Mypomres, J1.}0. Mypomues, 1.B. Tropun u np. — M.:
Wznarensckuit neHTp «Axagemusi», 2010. - 384 ¢. (manuune B 6udmuoreke TYCVYP - 8 9k3.)

2. Kynpssues, E.M. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOCKTUPOBAHMS: YIYCOHUK 15 By30B / E.
M. Kynpssues. - M.: Akagemus, 2011. - 304 c. (manmuue B 6ubmmoreke TYCVYP - 10 3k3.)

3. PazpaboTka TeXHMYECKOTO 3aJaHusl U TEXHUYECKUX MpeIoKeHU Ha mpoektupoBanue POC:
VYuebHoe mocobue K KypcOBOMY M JIUIUIOMHOMY mpoektupoBanuio / Kobpun FO. IL. - 2016. 83 c.
[DnexTponHbIi pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/6567, mara oOpamieHus:
30.01.2017.

12.2. lomosiHuTEIbHAS JIUTEPATYPA
1. WudopmanuoHHble TEXHOJOTUU NPOEKTUPOBAHUS PAJAHOIIEKTPOHHBIX CPEACTB: YueOHOe
moco0ue K KypcoOBOMY M TUIUIOMHOMY mpoektupoBanuto / Koopun 1O. I1. - 2016. 74 c. [DnekTpoHHbII
pecype] - Pexxum nocrymna: https://edu.tusur.ru/publications/6566, nara oopamenus: 30.01.2017.
2. VYBapoB A.C. P-CAD. IIpoektupoBaHre 1 KOHCTPYHPOBAHUE IEKTPOHHBIX YCTPOUCTB. - M.:
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«lopsiuas munus-Tenexkom», 2004. - 760 c. (Hanmuuue B 6udmuorexke TYCVYP - 42 5k3.)

3. Cremenko, B.b. P-CAD. TexHonorust ipoeKTUpOBaHUs IIeYaTHBIX IUIaT: Y4yeOHoe nocodue ass
By30B / B. b. Cremenko. - CII6.: BXB-ITetepOypr, 2005. - 711 ¢. (Hanmuuue B 6udnuorexe TYCVYP - 20 3k3.)

4. Pazpabotka u odopMIIEHHE KOHCTPYKTOPCKOH  JIOKyMEHTALUU  PaJHOdICKTPOHHOU
anmapatrypbsl: CopaBounuk / O.T. PomanbueBa, A.K. WBanoBa, A.C. KynukoB u np.; Ilon pen. O.T.
PomanbrueBoii. — M.; Paino u cBsa3b, 1989. — 448 c. (Hanmuuue B oudmmorexke TYCVYP - 21 3k3.)

5. Pazesur B./l., [Toranos 10.B., Kypymmu A.A. IlpoektupoBanue CBY ycTpoiCTB C TOMOIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (nanuuue B 6udbmmoreke TYCYP - 14 7k3.)

6. OcCHOBBI TNPOEKTUPOBAHHUS AIICKTPOHHBIX CpeACcTB: YueOHoe mocooue / KozmoB B. T,
UYepupmmieB A. A., Koopun HO. II. - 2012. 149 c. [DOnexrpoHHbIi pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2783, nara oopamenus: 30.01.2017.

12.3 YueOHO-MeTOANYECKHE TOCOOUS

12.3.1. O6s3aTesibHBIC y4eOHO-METOAMYECKHE MOCOOH s

1. HudopmanoHHblE TEXHOJIOTUU NPOEKTUPOBAHUS PAIHONIEKTPOHHBIX CpPEACTB: YueOHOe
mocoOue K KypcoBOMY U TUIUIOMHOMY TipoektupoBanuto / Koopun IO. I1. - 2016. - 74 ¢. [DneKTpOHHBIHI
pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/6566, nara obpamenus: 30.01.2017.

2. ABTOMAaTH3MpPOBAHHOE TIPOCKTUPOBAHHWE PATUOIIEKTPOHHBIX CPEACTB: Meroaudeckue
yKazaHus mo camocrosaTenbHoi padore / Koopun 0. I1. - 2017. 23 c. [DnexTponHsIii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/6621, nara o6pamenus: 30.01.2017.

3. HVHdpopMmannoOHHBIE  TEXHOJIOTMH  TNPOEKTHPOBAHUS  PaJMOAIEKTPOHHBIX  CPEJICTB:
MeTonuyeckre yka3zaHusi 10 KypCOBOMY M TUITIOMHOMY npoektupoBanuto / Koopun O. I1. - 2012. 140 c.
[Onexrponnslii pecypc] - Pexxum poctynma: https://edu.tusur.ru/publications/2615, nara oOGparieHus:
30.01.2017.

4. Altium Designer. SolidWorks. Yacte 1. Pa3pabotka »snemenTHON 6a3pl: COOpHHMK
MIPAKTUYECKHUX 33JaHUH MO MPOEKTHUpoBaHHIO nedarHeIX y310B POC / Osepkun 1. B. - 2012. 66 c.
[OnexTpoHHbI pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1556, mara oOpamieHus:
30.01.2017.

5. Altium Designer. SolidWorks. Yacte 2. CxemorexHudyeckoe mpoekTiupoBaHue: COOpHHK
MPAKTUYECKUX 33JaHUH MO MPOEeKTHpoBaHHIO NedaTtHeIX y310B POC / Ozepkun 1. B. - 2012. 50 c.
[OnexTpoHHbIil pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1554, mara oOpamieHus:
30.01.2017.

6. Altium Designer. SolidWorks. Yacte 3. Tomomormueckoe mnpoekrtupoanue: COOpHHK
MPAKTUYECKHUX 33JaHUH MO MPOEKTHUpoBaHHIO MedaTtHeIX y310B POC / Ozepkun 1. B. - 2012. 95 c.
[OnexTponHslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1558, mara oOpamieHus:
30.01.2017.

7. 3HAKOMCTBO C CHCTEMOH aBTOMATH3UPOBAHHOTO MPOEKTUpoBaHMA medarHbx miaar P-CAD:
Meroanuecknue ykazaHus K JabopaTtopHoil pabore nmo aucuuiuinHe «MHQopManoHHble TEXHOIOTUU
npoektupoBanuss POC» / Kobpun HO. II. - 2012. 28 c. [DnekrponHslii pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/2614, nara oopamenus: 30.01.2017.

8. Opranmzanus u BegeHue OuOIMOTEK paano3ineMenToB B P-CAD: Meroauueckue ykazaHusi K
nmabopaTopHoii padote no nuctumuinae «MHpopMannoHHbIe TeXHOI0THY poekTupoBanus POCy / Koopun
1O. I1. - 2012. 31 c. [DnexrponHsIii pecypc] - Pexum noctyna: https://edu.tusur.ru/publications/2612, nata
obpamenus: 30.01.2017.

9. Co3nanue ycnmoBHBIX rpaduuecknx o0o3HaueHn paanoieMeHToB B P-CAD: Mertonnueckue
yKa3aHus K jaboparopHoil pabore mo nucuuiuinHe «VH(pOpMalnOHHBIE TEXHOJIOTHMHM MPOEKTUPOBAHUS
POC» / Kobpun O. IIL. - 2012. 60 c. [DnexrpoHHbId pecypc] - Pexum pgocryma:
https://edu.tusur.ru/publications/2611, nara obpamenus: 30.01.2017.

10. Pa3paboTka mocaJo4HbIX MECT AJIi MOHTa)Ka KOHCTPYKTUBHBIX JIEMEHTOB Ha ME€YaTHOH Ij1are
B P-CAD: Metoandeckue ykazaHus K JiaboparopHod pabore mo mucuuruimae «HHbopmarmoHHbie
texHonoruu npoekrupoBanus POCy» / Kobpun 0. I1. - 2012. 83 c. [DnekrponHslii pecype]| - Pexum
nocryma: https://edu.tusur.ru/publications/2610, gara o6pamenus: 30.01.2017.

11. ®opmupoBanue kommnoHeHToB POC ¢ momomipto aucnerdepa Oubmmorek P-CAD Library
Executive: Meroauueckue ykazaHusi K jaOoparopHoil pabore mo aucuumuinHe «MHpopmannoHHbIe
texHoyoruu npoekrupoanus POCy» / Kobpun 0. I1. - 2012. 35 c. [DnekrponHsiii pecype]| - Pexum
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noctyna: https://edu.tusur.ru/publications/2609, nara o6pamenwus: 30.01.2017.

12. Co3nanue snexTpudeckux cxeM rpapuuyeckum pegakropom P-CAD Schematic: Meronuueckue
yKa3zaHus K jgaboparopHoil pabore mo aucuurvinHe «HpopManoHHbIE TEXHOJIOTHH MPOESKTHPOBAHUS
POC» / Kobpun K. II. - 2012. 46 c. [OnekrponHsli pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2608, nara oopamenus: 30.01.2017.

13. JluanoroBoe pa3meleHue 3iekrpopanunodneMeHToB B P-CAD: Meroauueckue yka3zaHUs K
nabopartopHoii padote no nuctuminae «MHpopMannoHHbie TeXHOI0TUN TpoekTrupoBanus POCy / Koopun
FO. I1. - 2012. 48 c. [DnexTpoHHbIN pecypc] - Pexxum qoctyna: https://edu.tusur.ru/publications/2607, nara
obparmenus: 30.01.2017.

14. Pyynas ¥ UWHTEpaKTHBHAas TPAcCCUPOBKM TPOBOIHUKOB rmedaTHbiXx miuar B P-CAD:
Metonuyeckue ykazaHusi K jaboparopHoil pabore mo aucuurinHe «HHpopManoOHHBIE TEXHOJIOTHH
npoektupoBanus POC» / Kobopun HO. II. - 2012. 51 c. [DnekrpoHHbIi pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/2606, nara oopamenus: 30.01.2017.

15. ABroMaTtnueckas TpacCHpOBKa NPOBOAHMKOB IedaTHeIXx Iuar B P-CAD: Meronnueckue
yKa3zaHus K jJaboparopHoil pabore mo aucuurvinHe «HpopMaoHHbIE TEXHOIOTHH MPOESKTUPOBAHUS
POC» / Kobpun IO. II. - 2012. 36 c. [DnekrpoHHbIi pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2605, nara oopamenus: 30.01.2017.

16. OcHOBBI 5prOHOMUKH U TU3aliHA PAJAMOAIIEKTPOHHBIX CPEACTB OBITOBOTO Ha3HAYCHHUs: YUeOHOe
nmocoobme / KommakoB A. K. - 2012. 200 c. [DnekrpoHHblii pecypc] - Pexum pgoctyma:
https://edu.tusur.ru/publications/1112, nara o6pamenus: 30.01.2017.

17. Pacder TOMIMHBI BIAro3aniUTHBIX MOKpHITHH netaneid POC: Metogudeckoe mocobdue s
BBINIOJTHEHH npakTudeckoro 3austus / KongakoB A. K. - 2012. 11 c. [Dnexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1040, nara o6pamenus: 30.01.2017.

18. Pacdet coOCTBEHHOM YacTOTHI eyaTHOTro y3ia POC: Metoaudeckoe mocoOue Jis BBIMOIHEHUS
npaktuyeckoro 3aHatus / KonmakoB A. K. - 2012. 4 c. [DnexrponHslii pecypc] - Pexxum pmocryna:
https://edu.tusur.ru/publications/1043, mara o6pamenus: 30.01.2017.

19. Beibop u pacuer cuctembl amoptuzanuu Onoka POC: Mertoanueckoe mocobue auis
BBINTOJTHEHH npakTudeckoro 3anstus / KongakoB A. K. - 2012. 11 c. [DnekrponHslit pecypc] - Pexxum
noctyma: https://edu.tusur.ru/publications/1045, nara o6pamenus: 30.01.2017.

20. Pacuér TeruioBoro pexuma Omoka POC : Metoguueckoe mTOCOOWE IS BBHITIOTHCHHUS
npaktuueckoro 3aHsaTHs / KonmakoB A. K. - 2012. 8 c. [OnekrpoHHbIl pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/1044, nara oopamenus: 30.01.2017.

21. OmpeneneHue MaccorabapuTHBIX IOKaszarenei KoHcTpykuuu Omoka POC: Mertomuueckoe
mocoOue I BRINOTHEeHHS pakTudeckoro 3ausatus / Kormakos A. K. - 2012. 6 ¢. [DnekTpoHHBIIH pecypc]
- Pexxum noctyna: https://edu.tusur.ru/publications/1046, nara o6pamenus: 30.01.2017.

22. XymoXKeCTBEHHO — KOHCTPYKTOpCKas pa3paboTKa JHIEBOW MaHETH PpaJn03JIEKTPOHHOTO
ycTpoiicTBa: MeToandeckoe mocodue mo BBIOTHEHHIO MpakTudeckoro 3aHsaTus / Kongakos A. K. - 2009.
19 c. [DnexrponHsiii pecypc] - Pesxum goctyna: https://edu.tusur.ru/publications/1175, nara obparmieHus:
30.01.2017.

23. OCHOBHI qH3aifHa U KOMITO3UITNH B TeXHHUKE: YueOHoe nocobue / Kormakos A. K. - 2012. 97 c.
[Onexrponnslii pecypc] - Pexxum poctynma: https://edu.tusur.ru/publications/1270, nara oOGparieHus:
30.01.2017.

24. Marepuanbl JUIsl pacdeToB cuctembl amoptu3aiuu POC: YuebHo-MeToquueckoe nmocoodue s
CTYIEHTOB HampaBieHus «KoHCTpynpoBaHUE U TEXHOJIOTHSI IIEKTPOHHBIX cpeAcTB» / UepHbliieB A. A. -
2014. 33 c. [Dnekrponsblii pecypc] - Pexmm nocryma: https://edu.tusur.ru/publications/3927, mara
obpamenus: 30.01.2017.

25. OCHOBBI KOMITBIOTEPHOTO MPOEKTHPOBAHUS W MOJCIHUPOBAHUS PATUOIIEKTPOHHBIX CPE/ICTB:
YyeoHo-meToanueckoe mocodue / Kpaceko A. C. - 2012. 64 c. [DnexkTpoHHBIN pecypce] - Pexum goctyna:
https://edu.tusur.ru/publications/1030, gara o6pamenus: 30.01.2017.

26. OCHOBBI KOMITBIOTEPHOTO MPOECKTHUPOBAHUS U MOJEIUPOBAHUS PATHOIIEKTPOHHBIX CPEJICTB :
Y4eOHO-MeTOoANYEeCKOe ITOCOOHUE ISl CTYINEHTOB IPH BHIMOJIHEHUH 3aJJaHUH 110 TIPAKTHUKE U JTa00PaTOPHBIM
paboram / Tucmenko B. WM. - 2016. 23 c. [OnekrpoHssli pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/6547, nara ooparenus: 30.01.2017.
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12.3.2 YuyeOHO-MeTOqMYeCKHE TOCOOMS JIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSMH 310POBbS

Y4eOHO-MeTOAMYECKUE MaTepHAIIbI VIS CAMOCTOSTEIBHOM 1 ayIUTOPHOI pabOoThl 00yUaroIuXcs U3
YHCiia WHBAJIHMIOB MPENOCTaBIAIOTCS B ()OPMax, agaNTHPOBAHHBIX K OTPAHMYEHHSM HX 30POBBS U
BOCHIPUATHS HH(POPMALINH.

J1st Iun ¢ HapyuIeHUsIMM 3peHust:

- B (hOpMe FIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEIIMUEHHBIM HIPHUPTOM.

J1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JU1s1 JiMI ¢ HApYLIeHHUSIMHM OMIOPHO-ABUIaTeIbHOTO anmnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou (opme.

12.4. ba3bl 1aHHBIX, HH(GOPMALMOHHO-CIIPABOYHbIE, IOMCKOBBIE CHCTEMBbI H TpedyeMoe
NporpaMMHoe odecnedeHue

1. 1. https://www.yandex.ru/ - 3To mouckoBasi ”HpOpPMaIMOHHAs crcTeMa B IHTepHETe ¢ yuéToM
pycckoii Mopdonoruu ¥ BO3MOKHOCTBIO PErHOHATIBHOTO YTOYHEHHS.

2. 2. https://lwww.google.ru/ - 3to mepBas MO MOMYISIPHOCTH KpYIMHEWIIAs MYJIbTHI3bIYHAS
nouckoBasi cuctema MuTepHera, mpuHaaiexamas koprnopauuu Google Inc., 3anumaromas 6onee 60 %
MHPOBOT'O PbIHKA.

3. 3. Hayunas onextponHas Oubnuoreka eLIBRARY.RU — xpynueimmii poccuiickuit
MH(POPMALIMOHHBIA TOpTal B OOJNACTH HAyKH, TEXHOJIOTMH, MEIUIMHBI W OOpa30OBaHMUs, COMAEpIKAIIUil
pedeparsi u TonmHBIE TEKCTHl Oonee 18 MiH  HayyHbBIX crared W nmyOmmkamuid.  URL:
http://elibrary.ru/defaultx.asp? (mocTymn cBOOOIHBIIA).

4. 4. DnextponHas 6ubnuoreka «Jlaup» Pecypc BkitouaeT B ce0s AIEKTPOHHBIE BEPCUU KHUT TIO
MaTeMaruke, pU3ukKe, MHKEHEPHBIM HayKaM, SJKOHOMUKE U MEHEI)KMEHTY, NpaBy U opuctpyaeHuu. URL:
http://e.lanbook.com/ (ocTyn cBOOOIHBIIA).

5. 5. CHIPINFO - xpynHelmmii cipaBOYHHK 110 UMIIOPTHBIM M OT€YECTBEHHBIM JJICKTPOHHBIM
KOMIOHeHTaM, W paguoperaissiMm. [B Murepuere] 2016 r. URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIIA).

6. 6. "I[lnatan" — sneKTPOHHBIE KOMIIOHEHTHI U U3MepHuTenbHas TexHuka. [B Uatepuere] 2016 1.
URL: http://www.platan.ru/ (ocTyr cBOOOIHBEIH).

7. 7. "lIpomdnexkTpoHHKa" — TMOCTAaBKH 3JEKTPOHHBIX KOMIIOHEHTOB. [B Wutepnere] 2016 T
URL: http://www.promelec.ru/ (moctyn cBOOOTHBIH).

13. MarepuajibHO-TEXHHYECKOE o0ecnedyeHue TN CIUTIIUHbI
13.1. O6uue TpeGoBaHKsI K MATEPHATbHO-TEXHHYECKOMY 00€ecTedeHN 0 TUCIIUIINHBI

13.1.1. MarepuabHO-TEXHMYECKOE O0ecreuyeHue 1/l JIEeKINOHHbIX 3aHATH I

i npoBeneHus 3aHATUH JIEKLMOHHOIO THIIA, IPYNIIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIBTALUi,
TEKYILEr0 KOHTPOJISI U MPOMEXKYTOUHON aTTeCTalMi UCIIONb3YEeTCsl KOMIbIOTEpHasi ydeOHas ayauToOpus
(403 T'K), ¢ KonM4yecTBOM IOCAJOYHBIX MECT He MeHee 22-24, o0opyqoBaHHAs TEJIEBHU3MOHHBIM
MIPOCKTOPOM, JIOCKOM M CTaHAapTHOW ydeOHOW MeOenpro. Kpome TOro, st JIGKITMOHHBIX 3aHITHI
UCTIONB3YIOTCSL TEJIEBU3MOHHBIE ayIUTOpuUu TiaBHOro kopmyca (ayn. 312 m 411) ¢ konumuecTBOM
nocaiounbix MecT 50 - 60. imeroTcst HarvisIHbIE TOCOOUS B BHJIE TPE3CHTAITUH I10 JISKITMOHHBIM pa3JiesiaM
JUCLUILINHBL.

13.1.2. MarepuaJibHO-TeXHUYECKOe o0ecrneveHne 1J15 Ja00paTOpHbIX padoT

JIBa KOMIIBIOTEpHBIX Kjacca C HNEPCOHAJBHBIMM KOMIBIOTEPAMM, BXOASIIMMU B JIOKAJIbHYIO
komnbloTepHYtO cethb Kadernper KHWIIP, wmmeromedi Boixom k Internet. KommbroTepsl OcCHaIIeHbI
ornepanroHHbIMU cuctreMamu Windows co cranmapTHbIM nporpaMMHbiM obecriedenueM (Microsoft Office,
P-CAD, Solid Works, Altium Designer, Kompas). YuuteiBasg OypHbIi poCcT HH(POPMALMOHHBIX H
KOMITBPIOTEPHBIX TEXHOJOTHMH B HACTOAILIEE BpeMs, a TaKXKe OIpeNelEHHOEe OTCTAaBaHUE BBINYCKa
COBPEMEHHOM y4eOHOH JHUTepaTypbl U €€ BBICOKYIO CTOMMOCTb, 3HAYMTENbHBIH YyHOp B ()OPMHUPOBAHUU
y4eOHO-METOAMYECKOTO0 M HMH(POPMAIIMOHHOTO 00€CHeYeHUs] AUCLUUIUIMHBI «ABTOMAaTHU3MPOBAHHOE
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npoektupoBanue POCy crenan Ha anekTpoHHbIe pecypebl U UnTepHeT-TexHonoruu. Ha cepsepe kadeapot
KUIIP xpaHsTCs 37€KTPOHHBIE OMUCAHMSI JTa0OPaTOPHBIX PAOOT ¢ KOMIUIEKTOM MHIUBHUYaJIbHbBIX 3aJaHUN
U TECTOBBIX BOIPOCOB IO KaXJIOM TEME, TEMbl KypCOBBIX pa0OT, a TaKkKe METOINYECKHE U CIPABOYHbIE
MarepHalbl 0 pa3iIuyHbIM BompocaM mpoektupoBanuss POC. CryneHThl UMEIOT CBOOOAHBIM AOCTYH K
ANIEKTPOHHOM OuOMHoTeKe o0yJaromie kadeapsl, B KOTOPOU UMEIOTCS HEOOXOAMMBIC I TPOCKTHUPOBAHUS
crangaptel ECKJl u napyras HopMmaTHBHas JTOKYMEHTalUs, OOy4aroliyde MpOTrPaMMBl, 3JIEKTPOHHbIE
y4eOHMKM M Yy4yeOHble 1OCOOMS IPaKTUYECKH [0 BCEM H3ydaeMbIM pas3lielaM JUCLUILIMHbI
«ABTOMAaTU3UPOBAaHHOE NpoeKkTUpoBaHue POCy.

13.1.3. MarepuaJjibHO-TeXHUYECKOe o0ecreyeHne JAJIs1 CaMOCTOATEeIbHOI padoThl

Jnst camocTosATEIbHOM PabOThI MCIONB3YIOTCS J1Ba KOMIBIOTEpHBIX Kiacca (aya. 302 um 403
raBHoro kopiyca TYCYP) ¢ coBpeMeHHBIMU IEPCOHATHHBIMU KOMITBIOTEPAMHU, BXOISIIUMH B TIOKATBHYIO
koMmnbloTepHYtO ceTh Kadenper KUIIP, umeromeit Brixom k Internet m oOecredywBaroT AOCTYI B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCHTETa. YUUThIBasg OYpHBIA pocT
WH()OPMAITMOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI B HACTOSIIEE BPEMSI, a TAKXKE ONPeeIEHHOE OTCTaBaHUE
BBIITYCKa COBPEMEHHOW Yy4eOHON mnuTepaTypsl U €€ BBICOKYIO CTOMMOCTb, 3HAUUTENBHBIN yIoOp B
dbopMupoBaHUK  Y4EOHO-METOIUYECKOTO U MHGOPMAIMOHHOTO  O0ECHCUEHHUS  JUCITUTUTHHBI
«ABTOMaTU3UpOBaHHOE MpoekTupoBaHue POC» caenaH Ha 3IEKTpOHHbIE pecypcbl U MHTepHer-
texHonmorun. Ha ceprepe xadenper KUIIP xpaHsATCs 35IeKTpOHHBIE OMUCAHUS JIA0OPAaTOPHBIX padoT ¢
KOMITJIEKTOM WHJIMBUyaJbHBIX 33IaHUI U TECTOBBIX BOIIPOCOB IO KaXKI0W TEME, TEMbI KypCOBBIX padoT, a
TaKkK€ METOIMYECKHE M CIPAaBOYHBIE MaTepHasbl IO pa3IMYHBIM BompocaMm mpoekrupoanus POC.
CTyneHThl UMEIOT CBOOOMHBIN TOCTYI K JJEKTPOHHON OMOnmoTeke oOydaromiei kadeapbl, B KOTOPOW
UMEIOTCSl HeoOXoauMble Jutsl ipoekTupoBanus crannaptel ECKJl u npyras HopmatuBHasi TOKyMEHTAIUA,
o0y4arolye NporpaMMel, JIEKTPOHHBIE YIEOHUKH U y4eOHBIE TOCOOHS MPAKTUUECKH 110 BCEM U3y4aeMbIM
paszaesam IUCHUILIUHBI « ABTOMaTU3UPOBaHHOE MpoeKTupoBaHue POCy.

13.2. MarepuaJibHO-TeXHHYECKOe o0ecnedeHne JUCHUIIMHBI VIl JIML ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbSI

OcBoenune auctumuHbl unamu ¢ OB3 ocymecTisercss ¢ UCIOIb30BaHUEM CPEACTB 00ydeHHUs
0011IeT0 U CIICMAIBLHOTO Ha3HAYCHHUS.

[Ipu oOy4eHMH CTYICHTOB ¢ HAPYUIEHHMAMH CJyXa MPEAyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIBTUMEAUHHBIX CPEICTB M JIPYrUX TEXHUYECKUX CPEICTB
nprema/mepenaun yueOHol WH(GOpMAIMU B JOCTYIHBIX (hopMax i CTYIECHTOB C HAPYIICHUSMHU CITyXa,
MOOWJIBHOU CUCTEMBI O0OYUCHUS JIJIsl CTYICHTOB C HHBAJIMHOCTBIO, TOPTATUBHOM MHIYKIIMOHHONU CUCTEMBI.
VYuebHas aynuTopus, B KOTOPOH 00y4yaroTcs CTYACHTHI C HApYIICHHEM CITyXa, 000py10BaHa KOMIIBIOTEPHOM
TEXHUKOM, ayTUOTEXHUKOMN, BUJCOTEXHUKOM, JIEKTPOHHOU JTOCKOM, MYJIbTUMEANINHON CUCTEMOM.

[Ipu oOy4yeHUM CTYACHTOB € HAPYLIEHUSIMH 3PEeHMSIMU TIPEIYCMOTPEHO HCIOJIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayTUTOPUSIX BO3MOKHOCTH IIPOCMOTpPA YIAICHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WJIM cllaiijla Ha SKpaHe) MPU MOMOIIY BUCOYBEIUUUTENICH /IS YIaJIEHHOTO IPOCMOTpa.

[Ipu oOy4yeHHH CTYACHTOB ¢ HAPYLIEHHUSIMH ONOPHO-ABUIaTeJLHOI0 ANNAPATA HCIOIL3YIOTCS
aJBTEPHATUBHBIC YCTPONCTBA BBOJAA WH(GOPMAIMU U JPYrUe TEXHUYCCKUE CPEICTBA MpUeMa/Tepenadn
yueOHOM MHbOpMAIUU B TOCTYIMHBIX (opMax Ui CTYIEHTOB C HAPYLIICHUSMHU OIMOPHO-ABUTaTEIbHOTO
ammapara, MOOWIILHOW CUCTEMBI OOYICHHSI JIJIS JIFOACH ¢ MHBAJTMIIHOCTBIO.

14. ®oHp OLIEHOYHBIX CPEICTB

14.1. OcHoBHbIe TpeOoBaHus K GOHIY OLIEHOYHBIX CPeICTB M MeTOAMYECKHEe PeKOMeHAalluH
@DOHJI OLEHOYHBIX CPEACTB U THUIIOBBIC KOHTPOJIBHBIC 3aJaHUs, HUCIOJIB3YEMBIE I OLIEHKH
c(OPMHPOBAHHOCTU M OCBOEHHUS 3aKPEIUIEHHBIX 3a AMCUUIUIMHON KOMIETEHLUI NpU IPOBEIECHUU
TEKyLIeH, IPOMEXYTOUHOM aTTeCTalluH 110 TUCIUILIMHE IPUBEAEH B IPUIOKEHUH K pabodel mporpaMme.

14.2 TpeGoBanusi K (poHIY OLIEHOUHBIX CPEACTB JIs1 JIHI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbA
JUis CTYAEHTOB € HMHBAJIUAHOCTBIO IPEIYCMOTPEHbI JONOJHHUTEIbHBIE OLICHOYHBIE CPEACTBA,
IIepeyeHb KOTOPBIX YKa3aH B TaOIuUIIE.
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Tabnuna 14 — JlonmosHUTETBHBIE CPEACTBA OLICHUBAHUS JJIS CTYICHTOB C MHBAJIMIHOCTHIO

Kareropuu ctynenToB

Buipl TOMOTHUTETEHBIX OIICHOYHBIX
CpencTB

@®opMBI KOHTPOJISL ¥ OTICHKH
pe3ynbpTaToB 00yUeHUS

C napyeHusMu
ciyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITEIbHbIC
paboThI, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpPKa

C HapymeHusMu
3peHus

CobecenoBaHue 10 BOMPOCAM K 3auéTy,
OIIpOC 10 TEPMUHAM

[IpeumymiecTBEHHO YCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JIBUTATEILHOTO
anmapara

Pemenue qucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OThI, MMCbMEHHBIE
CaMOCTOSITEIIbHBIE PaOOTHI, BOIPOCHI K
3auéry

[Ipenmy1iecTBEHHO TUCTAaHLIMOHHBIMU
METOogaMU

C orpaHu4YeHHSIMU 110
o0IIeMe TUIIMHCKUM
MOKa3aHUsIM

TecThl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIC PabOTHI, YCTHBIC OTBETHI

[IpenmyIiiecCTBEHHO POBEPKA
METOJaMH, UCXOOA U3 COCTOAHUA
o0yyJaromerocsi Ha MOMEHT ITPOBEPKU

14.3 MeToanueckne peKOMEHIAUUM 10 OIEHOYHBIM CPeICTBAM JIJIfl JIMI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mpenycmarpuBaeTcss AocTymHas ¢GopMa MPENOCTaBICHHS 3aTaHUil
OIICHOYHBIX CpGI[CTB, a UMCHHO:

— B IleyaTtHoM (opme;

- B Me4aTHOU (hopMe C YBETHUEHHBIM MIPUPTOM;

- B (popMe BIIEKTPOHHOTO TOKYMEHTA;

- METOJIOM YTCHHSI ACCUCTCHTOM 3aJIaHUS BCIYX;

- MPEIOCTABICHHE 3aJaHuUs C UCIIOJIb30BAHUEM CYPJIOTIEPEBO/IA.

CryaeHTaM C MHBaJIUJAHOCTBIO YBEJIIMYMBAETCS BPEMSI Ha MOATOTOBKY OTBETOB Ha KOHTPOJbHBIC
BOMPOCHL. [[7151 TakuX CTYIEHTOB MpeaycMaTpuBaeTcs JOCTyMHas ¢opMa MpeIOCTaBICHUS OTBETOB Ha

3aJaHusd, a UMCHHO!:

- IMICBMEHHO Ha Oymare;

- HabOp OTBETOB HA KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT ACCUCTEHTA;

- NPECTAaBICHUE OTBETOB YCTHO.

[Iporienypa oneHUBAaHUS pE3yIbTaTOB OOYYEHUS MHBAIMIOB 10 JUCIHIUIMHE IMPEAYyCMaTpUBACT
npenocTaBienue nHpopmau B popmax, afanTUPOBAHHBIX K OTPAaHMUYCHHUSM UX 310POBbS U BOCTIPUSATHS

nHpopmaruu:

Jist i ¢ HapyIeHUsIMH 3PeHust:

- B (hopMeE IEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hOopMe YBEITMUCHHBIM MIPUPTOM.

Jlis U1 ¢ HAPYIEHUsSIMU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHo (opme.

Jl1s U1 ¢ HapyIeHUsIMU OTIOPHO-BUTATEJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHoi (opme.

[Tpu HEoOXOAMMOCTH /JIsi 00YJAFOIIUXCS ¢ MHBAJMIHOCTHIO TPOLIEAYpa OICHUBAHUS PE3yJIbTaTOB
0OyUCHHS] MOXKET ITPOBOJUTHCS B HECKOJILKO ATAIIOB.
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1. BBeaenue

@®onp onenounsix cpenacts (POC) gpnsercs MpUIOKEHUEM K paboueil mporpamMme TUCHMILIHHEI
(IpaKkTUKK) W MPEACTABISIET CO00 COBOKYITHOCTh KOHTPOJBHO-U3MEPUTEIBHBIX MaTepHAIOB (THIIOBBIC
3a1auM (3aJaHus), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIp.) U METOJIOB MX MCIOJIb30BaHUS, IPEIHA3HAYCHHBIX
TS U3MEPEHUSI YPOBHSI JOCTHIKEHUS CTYIIEHTOM YCTaHOBIICHHBIX PE3YIBTaTOB O0YUICHUSI.

®OC mno pucuUIUIMHE (TMPAKTUKE)

HUCIOJIB3YCTCA TIpHU IMPOBCACHUU TCKYIICTO KOHTPOJIA

YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTALIMU CTYIEHTOB.
[lepeueHb 3aKpEIUIEHHBIX 33 TUCIIUILTHHON (TIPAKTUKOW) KOMIIETEHINI NMPUBEAEH B Tabuure 1.
Tabnuna 1 — [lepedenp 3akperIEHHBIX 32 TUCHUTIINHON KOMITETEHIIUN

JIOKYMEHTAIHIO0, 0)OPMIISATh
3aKOHYEHHBIE TPOEKTHO-
KOHCTPYKTOPCKHE padOTHI

Kon DopMyIHpOBKa KOMIIETCHIIUU Oranbl pOPMUPOBAHKS KOMITETCHIIUH
ITK- | FOTOBHOCTBIO OCYIIECTBIATH KOHTPOJIb | [IoJIZKeH 3HATh OCHOBBI aBTOMATH3allMM MPOEKTHO-
8 COOTBETCTBUA pa3pa6aTI,IBaeMI)1x KOHCprKTOpCKOI\/JI JACATCIIBHOCTU, MaTEeMAaTUYCCKUEC
MPOEKTOB U TEXHHUYECKOM Mofielld OOBEKTOB MPOCKTHPOBAHUSA, METOMIbI PEIICHUS
JIOKYMEHTalUU CTaHAapTaMm, OPOEKTHBIX  3ajady  MeToabl  3amutel  POC ot
TEXHHUYECKUM YCJIOBHSM H JIPYTHM pa3sHOOOpa3HbIX BHEIITHUX " BHYTPEHHHX
HOPMAaTUBHBIM JOKYMEHTaM JeCTaOMITM3UPYIOIINX bakxTopoB (KIMMaTUYECKUX,
TEIJIOBBIX, MEXaHMYECKHUX U JIP.) TPH UX SKCIUTyaTaI[liu
ITK-  crmocoOHOCTRIO pa3padarbIBaTh ’ Ap.) 1p yaTatud,
TPAHCIIOPTHUPOBAHNU U XPAaHCHHUU KOHCTPYKTHBHBIC MCPbI
7 | TIPOEKTHYIO M TEXHUYECKYIO PAHCIIOpTHPOBA paHe OHCTPY ¢ Mep

MOBBIIICHUST HAJE&KHOCTU MmUpokoro kinacca POC mpu
JeCTaOMITH3UPYIOIINX BO3/ICHCTBUIX METOIBI
MaTeMaTU4YEeCKOTO  MOAEIUPOBAHUS  DIEKTPUYECKUX,
TEIJIOBBIX U MEXaHUUECKHUX mporeccoB B POC;

Jlo/15keH yMeThb [IPOEKTUPOBAThH C TIOMOLIbI0 KOMIIBIOTEPA
KOHCTPYKIIMM aHAJOTOBBIX W IH(POBBIX YCTPOICTB Ha
OCHOBE JIaHHBIX 00 WX (YHKIHMOHATHHOM Ha3HAYCHHH,
AIIEKTPUUYECKUX TapaMeTpax M YCIOBHAX OSKCIUTyaTaIllH
UCIIOJIb30BaTh MaTeMaTUYeCKUe MOJETN W METOIbI st
pereHus o eCCUOHATBHBIX 3ama4y
ABTOMATH3UPOBAaHHOW  pa3pa0OTKM  KOHCTPYKUIMH U
TEXHOJOTHIA  AJNIEKTPOHHBIX  CPEICTB  TPEACTABIATH
TEXHUYECKHE pEIIeHUs] C HCIOJIb30BAHUEM CPEJCTB
KOMITBIOTEPHOU rpaduku u reOMETPHUYECKOTO
MOJIETUPOBAHUS HCTONb30BaTh cTaHaaptel ECKJI wu
JIPYryl0 HOPMATHBHO-TEXHHYECKYIO JTOKYMEHTAIMIO B
POEKTHOM JeSITEIbHOCTU pa3pabarsiBaTh
KOHCTPYKTOPCKO-TEXHOJIOTUYECKYIO  JIOKYMEHTAIUIO0  C
MOMOIIIBIO HMH(OPMALIMOHHBIX TEXHOJOTUN, MPUMEHSTH
MAaIllMHHBIE METOABI pacuéra MmapamMeTpoB 3JIEMEHTOB M
YCTPONCTB;

Jlo1:KeH BJIaieTh COBPEMEHHBIMU alllapaTHBIMUA U
IPOTrpaMMHBIMU CPEACTBAMH aBTOMAaTHU3aLUK Pa3paboTKu
KOHCTPYKIIMH ¥ TEXHOJIOTHI MTPOU3BOJICTBA AIEKTPOHHBIX
CPEACTB COBPEMEHHBIMU IIPOTPAMMHBIMHU CPEACTBAMHU
MIOAATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHIECKON
JOKYMEHTAIIHH;

OO6me xapakTepUCTHUKU TOKa3arejaed M KPUTEPUEB OLICHUBAHHS KOMIIETCHIIMM Ha BCEX JTamax
MpHUBEIEHBI B TabnuIe 2.
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Tabnuua 2 — O0uue XxapakTepuCTUKU NOKa3aTeiel U KpUTEpUeB OLIEHUBAHMSI KOMIIETEHLUH 10 ATarnam

Tlokazarenu u
KpUTEpUHU

3Harb

Ymern

Bnanets

YPOBCHb)

OTin4uHO (BBICOKHIA

U TEOPETUYECKUMU
3HaHUSIMU B MpEeIax
u3ydaeMoii obmacTu ¢
MOHUMAHUEM T'PAHUI]

MPUMEHUMOCTHU

Ob6namaer pakTnyecKUMuU

Obnamaer guama3oHOM
MPAaKTUYCCKUX YMCHHH,
TpeOyeMBbIX JIJIsl pa3BUTHUS
TBOPYECKHX PEIICHUH,
abCcTparupoBaHUsI
npoOem

Kontpomupyet pabdorty,
MPOBOJIMT OLICHKY,
COBEPILCHCTBYET IEUCTBUS
paboThI

Xoporto (0a30BbIi

3HaeT (aKThl, MIPUHIIUIIBI,

O0namaeT quara3oHOM

bepeT oTBeTCTBEHHOCTH 32

YPOBCHb)

0 (TTOPOTrOBBIN

OOIIIMMHU 3HAHUSIMA

YMEHMSIMH, TPEOYEeMbIMU

3aaa4d

JJIA BBIITOJHCHUS ITPOCTBIX

YPOBEHB) MPOIIECCHI, 001ITHE MPAKTHYECKUX YMEHUH, 3aBepIICHHE 33/1a4 B
TIOHSITHUS B MPEenax TpeOyeMbIX JJIsl PEIICHUsT | UCCIICIOBAHMUH,
U3ydaeMoi 00macTu OTIpE/ICNICHHBIX MPOOJIEM B | IPUCIIOCAOIUBAET CBOE
00JIaCTH UCCIICIOBAHHUS MIOBEJICHHE K
00CTOSATETHLCTBAM B
pelieHuu mpoodiemM
VYnoenerBoputenbH | O0nagaetT 6a30BbIMU O0nagaeT OCHOBHBIMU PaGoraet npu npsimom

HAOJIIOAEHUU

2 Peaam3anus KOMIETEHINI

2.1 Komnerennus IIK-8

[TK-8: TOTOBHOCTBIO OCYIICCTBIISATH KOHTPOJIb COOTBETCTBHS pa3padaThbIBAEMBIX IMPOCKTOB M
TeXHHHGCKOﬁ I[OKYMGHTaL[I/II/I CTaHI[apTaM, TECXHUYCCKUM yCJIOBI/HIM n ,Z[pyFI/IM HOpMaTI/IBHI:IM I[OKyMeHTaM.

Jliist popMHUpOBaHKS KOMIICTCHIIMHA HEOOXOAMMO OCYIIIECTBUTH PsIJT ATAOB. DTaIlbl (OPMHPOBAHHS
KOMIICTCHIINU, HpI/IMCHSIeMBIe IJIA OTOI0 BHUABI 3aH$ITI/Iﬁ nu I/ICHOJIB?)yeMBIe CpCI[CTBa OILICHUBAaHUS
IpeICTaBICHBI B Ta0IHIIE 3.
Tabmuma 3 — Jransl GOPMUPOBAHUS KOMITIETEHIIUU M UCIIONIB3YeMbIE CPEICTBA OLICHUBAHMS

BHEITHUX ¥ BHYTPECHHHUX
JeCTaOMITU3UPYIOIINX
(bakTOpOB U XapakTep UX
Bo3zeiicTeua Ha POC npu
WX JKCIDTyaTaluH,
TPaHCTIOPTUPOBAHUU U
XpaHEHUU; * METOJIbI
3amuTsl POC OT BHEIIHUX U
BHYTPEHHUX
JeCTaOMITU3UPYIOIINX
(hakTopoB (TEIJIOBBIX U
MEXaHUYECKUX
BO3/ICUCTBUMN ); IPUHITUTIBI
MaTeMaTUIEeCKOTO
MoaenupoBanusi POC u ux
TEOPETUUECKOE
000CHOBaHME, OCHOBAaHHOE
Ha KJIACCHYECKHX
MOJIOKEHUSIX
TEOPETUYECKON MEXAHUKH U

MPUKJIAIHBIX TPOrpaMM JJist
pELIEHUs IPAKTUYECKUX
3a/1a4; IPEICTaBIIATh
TEXHUYECKUE PELLIEHUS C
WCIIOJIb30BaHUEM CPEZCTB
KOMIIBIOTEpPHOI rpaduku u
TreOMETPUUYECKOrO
MOJEIUPOBAHHUS; *
UCIIOJIb30BATh METOMBI U
WHCTPYMEHTHI pa3padoTKu
KOHCTPYKIUMA U TEXHOJIOTHI
IEKTPOHHBIX CPENICTB; ®
UCII0JIb30BaTh HOPMAaTUBHO-
TEXHUYECKYIO
JOKYMEHTALHUIO B
IIPOEKTHOM NEATEIBHOCTH.

Cocras 3Hare YMmeTh Bnaners
Coz[epncaHHe * BUAbI HHq)OpMaHHOHHBIX ®* UCIIOJIL30BAaTh ° COBpeMeHHBIMI/I
3TAIOB TEXHOJIOTHIA UCCIICIOBAHUN | CTaHAaPTHBIC TTAKEThI anmapaTrHO-TPOrpaMMHBIMHU

CpeacTBaMHu
aBTOMAaTH3aLMU Pa3pabOTKH
KOHCTPYKLIUH U
TEXHOJIOTUH ITPOU3BOICTBA
3JIEKTPOHHBIX CPEICTB.
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TEPMOIMHAMUKY;
KOHCTPYKTHUBHBIE MEPBI
MOBBIIIEHUS HAIEKHOCTU
mmpokoro kinacca POC npu
TEIUIOBBIX U MEXaHUYECKUX
BO3JICUCTBUAX C y4ETOM
B3aMMHOT'O BIMSIHUS
KOHCTPYKLIMOHHBIX U
AIIEKTPUUECKUX
[apaMeTpOB; METOIBI
WH)KEHEPHBIX METOJIOB
MaTeMaTU4ECKOTO
MOJIEITUPOBAHUS
JNEKTPUYECKUX, TEIIIOBBIX
U MEXaHUYECKHUX MPOLIECCOB

B POC.

Bunei zaustuit

o JlaGopaTopHble 3aHATHUS;
o Jlekuuu;

e CamocTosTenbHas
pabora;

e [loaroroBka u cnava
JK3aMeHa / 3auéTa;

e KonTpois
CaMOCTOSITENILHOM pa0OThI
(xypcoBoit mpoexT /
KypcoBas pabora);

o JlaGopaTopHbIe 3aHATHUS;
o Jlexkuuu;

e CamocTosTenpHas
paborta;

e [loaroroBka u cnava
JK3aMeHa / 3auéTa;

e KoHTpois
CaMOCTOSITEIbHON pabOThI
(kypcoBoii mpoekT /
KypcoBasi pabora);

e JlaGoparopHble
3aHSTHS,

e CamocTosiTenbHast
paborta;

e KoHtponb
CaMOCTOSITEIbHON pabOThI
(KypcoBOi#i poeKT /
KypcoBast pabora);

Hcnonp3yemsie
cpencTsa
OLICHUBaHUs

o KoHTpomnbHas pabora;

e Otuér o naboparopHoi
pabore;

e Ormpoc Ha 3aHATHSIX;

e BrictyruieHue (1okmam)
Ha 3aHATHUH;

e KoHCnekr
CaMOIOJITOTOBKU;

o TecT;

e OTtuéT 1o KypcoBoit
pabore;

o JlubdepennurpoBaHHbII
3auéT;

o KoHTpomnbHas pabora;

e Ortuér no naboparopHoi
pabore;

e Ormpoc Ha 3aHATHSIX;

¢ BrictymuieHue (10kaam)
Ha 3aHATHH;

e KoHcnekr
CaMOIIO/ITOTOBKH;

e Tecr;

e OTtuér 1o KypcoBoil
pabore;

e JlubdepenumpoBaHHbII
3a4érT;

e Otuét no
nabopaTopHOil padoTe;

e Brictymienue (qoxmnan)
Ha 3aHSATUH;

e OT4é€T Mo KypcoBOM
pabore;

o JluddepeHunpoBaHHBIH
3a4€T;

e DK3aMeEH;

e Kypcosas pabora
(mpoexkT);

e DK3aMeEH; e DK3aMCH;
e Kypcosas pabora e Kypcosas pabora
(mpoexr); (mpoexT);
@opMyIMpOBKa IOKa3aTele M KPUTEPUEB OLIEHUWBAHUS JIaHHOM KOMIIETEHLMH IMpUBEACHA B
Tabmune 4.
Tabmuna 4 — [lokazarenu U KpUTEPUH OLICHUBAHKS KOMIICTCHIIMH HA dTarax
Cocrasn 3HaTh YMeTs Bnanets
Orinuno e AHanu3HUpyeT CBA3U e Obnanaer auamna3onoM | e KoHTponupyet padory,

(BBICOKMI YPOBEHB)

MCXKAY HECIAMHA U

npoekrtuposanus POC;

3aiayaMi COBPCMCHHBIX
CpE€ACTB KOMIIBIOTECPHOT'O

IIPaKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsl pa3BUTHUS
TBOPUYECKHUX PEIIECHUN,
abcTparupoBaHus

MIPOBOJIHT OLICHKY,
COBEPILIEHCTBYET
JEeUCTBHS pabOTHI
CHoco0eH OCYIIECTBIATh
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e OOmagaer npo6ieM cBOOOTHO MEXXIIPOTPaMMHBIH
(bakTHUECKUMH U IpUMEHSET COBPEMEHHbIE | OOMEH MPOEKTHOM
TEOPETUUECKUMU IPOrpaMMHBIE nHpopmanuen B
3HAaHUSAMH B IIpeJenax KOMIIJIEKCBI pa3ianuHbIX hopmarax u
H3y4aeMoin obiactu ¢ CXEMOTEXHHUYECKOI0 MIPOTOKOJIAX;
IIOHMMAHHUEM I'PAaHHULL MOJIEJIMPOBAHNS;
IIPUMEHUMOCTH;
Xopomro (6a30BbIii | e 3HaeT (axThl, e OOmagaer nuana3zoHoM | o Kontpomupyet padory,
YPOBEHb) IPUHLIUIIBL, TPOLIECCHI, PAKTUYECKUX YMEHUH, IPOBOJIUT OLICHKY,
oO111e NOHATHS B TpeOyeMbIX JJISl PELICHUsI | COBEPILEHCTBYET
npeaenax u3y4aemMon onpenenEHHbIX TPo0ieM | JEeUCTBHS padOThI
00JIaCTH MOHUMAET CBA3U | B O0JIACTH UCCIICIOBAHUSA; | CIIOCOOEH OCYIIECTBIATh
MEXIy HCJISIMU 1 e CaMOCTOSITEIbHO MEXIPOTrpaMMHBIN
3ala4aMM COBPEMEHHBIX | MPUMEHSET COBPEMEHHbIE| OOMEH MPOEKTHOM
CPCACTB KOMIIBIOTCPHOT'O | IIpOrpaMMHBIC I/IH(l)OpMaIII/Ief/'I B
npoekruposanus POC; KOMILIEKCBI pasn4HbIX popmarax u
CXEMOTEXHUYECKOTO IPOTOKOJIAX;
MOJIEIIMPOBAHNS;
ViosieTBOpUTENbH | o Obnamaet 6a30BbIMH e OOnanaer ocHOBHbIMHM | ® PaboTaeT npu npsMom
0 (IIOpPOTOBLIN OOIIMMU 3HAHUAMHU JAET | YMEHHMSIMHU, TpeOyeMbIMU | HAOJIIONEHUM BlaJleeT
ypOBeHB) OIIPEACICHUA neyieu u IIJISI BBITIOJTHEHUA TepMHHonorHeﬁ,
3aJ1a4 COBPEMEHHBIX IIPOCTBIX 3a7a4 YMEET IIPUHSTON B
CpEJICTB KOMIIBIOTEPHOTO | paboTarh ¢ MEXIPOrpaMMHOM
npoekruposanus POC; COBPEMEHHBIMU oOMeHe POEKTHON
IPOrpaMMHBIMH nHpopManueit;
KOMILIEKCAaMH
CXEMOTEXHHUYECKOTO
MOJIEIMPOBAHNS;

2.2 Komnerennus IK-7
[TK-7: cmocoOHOCTBIO pa3pabaThiBaTh MPOCKTHYIO M TEXHUUYECKYIO JOKYMEHTAIHIO, O(OPMIISTH
3aKOHUYEHHBIE TIPOEKTHO-KOHCTPYKTOPCKHUE PaOOTHI.
Jnst popMupoBaHUs KOMIETSHIIMA HEOOXOUMO OCYIIECTBUTH PSJI ATANOB. DTarbl (JOPMUPOBAHUS
KOMIETCHITUN, TPUMEHSEMbIE JUIsI 3TOTO BHJIBI 3aHATHH W HCIOJIB3yeMbIE CPEICTBA OIICHUBAHUS

NPEICTABICHBI B TAOIHIIE 5.
Tabnuna 5 — Dtansl GopMUPOBAHHUS KOMIIETCHIIMU M HCIOJIB3yeMbIE CPEACTBA OLICHUBAHHS

Cocrasn 3HaTb YMeTs Bnanets
Conepxanue CTaHJAPThI, TEXHUYECKUX | pa3pabaThiBaTh CoBpeMeHHBIMU
JTaIoB YCIIOBUS M TpeOOBaHU KOHCTPYKTOPCKO- MPOrpaMMHBIMU
ECK]I ocHOBHEBIC TEXHOJIOTUYECKYIO CpeACTBaMH MOJATOTOBKH
XapaKTEPUCTUKU U nokymeHtanuio Ha POC | KOHCTpyKTOpCKO-
napaMeTphl AJEKTPOHHBIX | OCYIICCTBIATh KOHTPOJIb | TEXHOJIOTHYECKOM

KOMITOHCHTOB COOTBETCTBHUS JIOKYMEHTAIUU ITPOEKTOB
COBpPEMEHHBIE pa3pabaThIBaeMbIX POC nHaBbikamu paboTHI €
TEXHOJIOTUYECKHE MPOEKTOB U TEXHUYECKON | KOMIBIOTEPHOM TEXHUKOU
MPOIIECCHI, JIEKAIIUX B JIOKYMEHTAIU! Y IPOTPAaMMHBIM

OCHOBE ITPOU3BOJCTBA
POC

TEXHUYECKUM YCJIOBHSIM U
JIPYTUM HOPMAaTUBHBIM
JOKyMEHTam

obecrieueHreM IS
pa3paboTKu
KOHCTPYKTOPCKOU
JOKYMEHTAIM1 HaBbIKAMHU
BbIOODPA ANEKTPOHHBIX
KOMIIOHEHTOB U
MaTepHasoB,
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COOTBETCTBYIOILIUX
TEXHUYECKOMY 3aJIaHHUIO,
craHgapram wm TY

Bunrl 3ansatuit

e JlaGopaTtopHbie
3aHSTHS,

o Jlexmuu;

e CamocTrosTenbHas
pabora;

e [loaroroBka u craua
JK3aMeHa / 3a4€Ta;

e KoHTponb
CaMOCTOSITEIbHON
paboThI (KypcoBOM
MPOEKT / KypcoBast
pabora);

e JlaGopatopHbie
3aHSITHS,

o Jlexkmuu;

e CamocTosiTenbHas
pabora;

e [loaroroBka u cnaya
JK3aMeHa / 3a4éra;

e KoHTpoib
CaMOCTOSITEIbHOMN
paboTeI (KypcoBoOi
MPOEKT / KypcoBast
pabora);

e JlaGopaTtopHbie
3aHSTHS,

e CamocrosiTelbHas
pabora;

e KoHTpoib
CaMOCTOSITEIbHOU
paboTsl (KypcoBoii
MPOEKT / KypcoBas
pabora);

Hcnons3yemslie
cpencTsa
OLICHUBAHUs

e KoHTposbHas pabora;
e OtuéT no
nabopaTopHOit paboTe;
e Ormpoc Ha 3aHATHSIX;
e BricTymuieHue
(mokIan) Ha 3aHATHH;
e Koncnekr
CaMOTIOITOTOBKH;

o TecT;

e OTué€T Mo KypcoBOM
pabore;

e JluddepeHuupoBaHHBI

1 3a4€T;

e DK3aMeEH;

e Kypcosas pabora
(mpoexkr);

e KoHTposibHas pabora;
e OtuéT o
nabopaTopHO pabore;

e Ormpoc Ha 3aHATHSIX;
e BricTymuieHue
(mokItam) Ha 3aHATHH,

e Koncnekr
CaMOIIOJITOTOBKH;

o TecT;

e OTU€T MO KypCOBOM
pabore;

e JluddepeHuupoBaHHbI
1 3a4éT;

e DK3aMeEH;

e Kypcosas pabora
(poexr);

e OtuéT o
naboparopHoii pabote;
¢ BricTymienue
(mokian) Ha 3aHATHH,
e OTuéT N0 KypcoBOii
pabore;

¢ JlubdepeHupoBaHHBI
# 3a4€T;

e DK3aMCH;

e Kypconas pabora
(mpoexr);

CDOpMy.]'II/IpOBKa rokazareieii u KPpUTCPHUCB OLCHUBAHUA JAHHOM KOMIIETCHIINH IpUBCJICHA B

Tabure 6.
Tabnuia 6 — [Tokazarenu u KpUTEPUH OIICHUBAHUS KOMIIETEHIIMU Ha dTanax
Cocrasn 3HaTh YMmeTn Bragets
OrnryHO ® YMCCT IIPCACTABIIATh e CBOOOJIHO BJa/ieeT

(BBICOKUH YPOBEHbD)

® [IpPE/ICTaBISIET
CIOCOOBI U PE3YNBTAThI

pemicHuA CJIOXKHBIX 3a1a4

CXEMOTEXHUYECKOTO
IIPOEKTUPOBAHUS ;

® CIIeUT 3a
TEHJCHLUUSAMU Pa3BUTHUS
Y 3HAeT COBPEMEHHYIO
AIIEMEHTHYIO 0a3y;

TEXHUYECKHUE PELIeHHUs C
UCIIOJI30BaHUEM CPEZICTB
KOMIIBIOTEPHOM rpaduky;
® CaMOCTOSITENIbHO
BBIIIOJIHACT
MaTeMaTu4ecKoe
MOZEIUPOBAHNE
CJIO’KHBIX LIU(POBBIX
YCTPOWCTB C LIEIIBIO
ONTUMM3ALMH UX
apaMeTpoB;

METOAAMH ONTHUMH3ALNH
IIPOCKTHBIX PELICHUH;

e BiaJEeT
TEXHOJIOTHAMHU
«0e30yMakHOTO»
IIPOEKTUPOBAHUS;

Xoporio (6a30BbIit
YPOBECHb)

® UMEeT MPE/ICTABICHHE
0 crocofax u
pe3ynbTaTax perreHus
CJIOKHBIX 3a7a4

® yMeeT HaXOAUTh
TEXHUYECKUE PELLEHUS C

WCIIOJIb30BaHUEM CPECTB
KOMIBIOTEPHOH rpaduku;

® BJaJ€eT OCHOBAMH
MEXIIPOrPaMMHOT0
oOMeHa POEKTHOM
uHpopmanuen B
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CXEMOTEXHUYECKOTO
MPOEKTUPOBAHUS;

® 3HAKOM C
TCHACHIUSIMHA paSBI/ITI/ISI
U UMEET MPEJICTABICHUE
0 COBPEMEHHOM
3JIEMEHTHOH 0ase;

® yMeeT KOPPEKTHO
BBINOJIHATD
MaTeMaTu4ecKoe
MOJIEJIMPOBaHUE
CJIOKHBIX HU(POBBIX
YCTPOMCTB C LIEIIBIO
ONTUMM3ALNU UX
apaMeTpoB;

pa3nuyHbIX (hopmarax u
HpOTOKOJIAX;

® BIAJEET HEKOTOPHIMHU
METO/laMU ONTHMHU3ALUN
MIPOEKTHBIX PEIICHUI;

e BrajeeT
SMIUPHYECKUMHU
puEMaMHu
«0e30yMakHOT 0
MPOEKTHPOBAHUS;

VYoBIETBOPUTEIBH
0 (ITOPOTrOBBIN
YPOBEHD)

® BOCIPOU3BOIUT
PELICHUE CIOKHBIX 3a/1a4
CXEMOTEXHHUECKOTO
POCKTUPOBAHMS,;

® pacro3HaeT
TEH/ICHIIUH Pa3BUTHS U
pa3bupaercs B
COBPEMEHHOM
2JIE€MEHTHOH Oase;

® yMEeT MOJIb30BaThCs
CpeAcTBaMu
KOMITHIOTEPHOU rpaduKH;
¢ YMCCT BBIIIOJIHATDH
MaTeMaTU4YeCKOe
MOJICIIUPOBAHHE

UG POBBIX YCTPOUCTB;

® BJIAJICCT NPOCTEHITUMHU
HaBbIKaMU OIITUMU3AIIUU
MPOEKTHBIX PEUICHUI;

® BJIaACCT HABBIKOM
MOJITOTOBKH
KOHCTPYKTOPCKHUX
JIOKYMEHTOB B
3JIEKTPOHHOM BU/E;

ACATCIIBHOCTH,

XapaKTCPUIYIOIIHUX OTallbl

3 TunoBbie KOHTPOJIbHbIE 32/IaHUS
JInst peanu3ariuy BBIMICTICPEYHCICHHBIX 3a/1a4 OOYYEeHHS MCTIONB3YIOTCS THUIIOBBIC KOHTPOJIBHBIC
3a/IaHMsI UJIM MHBIE MaTepUalibl, HEOOXOJUMBIE ISl OIEHKH 3HAHUM, YMEHUN, HABBIKOB U (WJIM) OMBITA

00pa3oBaTeIbHOI POrPAMMBI, B CICIYIOIIEM COCTABE.

npoekruposika POC

3.1 Bonnpocel Ha caMONOATOTOBKY
Nudopmanmonnsie Texnonoruu (UT) B mpodeccuonanbHOM JesTeIbHOCTH HHKEHEepa-

3.2 TecroBble 3a1aHusA

Q)OpMHpOBaHI/IH KOMHeTeHHI/II;'I B IMpoHeccc OCBOCHUA

1) K kakoii mpo0sieMe OTHOCHTCSI ONpe/eJieHHe OCHOBHBIX XapaKTEPUCTHK CHCTEMbI NPH HEKOTOPOii
BbIOpaHHO# ((pMKCHPOBaHHOM) CTPYKType?

a) mpoOnema cuHTe3a
b) npobGnema aHanm3a
2) K kakoii npo6;emMe 0THOCHTCSI BHIOOP YMCJIa YPOBHEH U moacucTeM (MEpapXusi CHCTeMbI)?
a) mpoOnema cuHTe3a
b) npobiema aHanm3a
3) K kakomy BHAY MOACHCTEM OTHOCSITCS MOJCHCTEMbI TPACCHPOBKH CO€IMHEHMIi B eYATHBIX MJIaTax?
a) 00CITyKHBAIOIINE TTOCHCTEMBI
b) mpoekTHpyIOIIHE MTOACHCTEMBI
4) K kakoMy BHIY MOJACHCTEM OTHOCHATCS TMOJACHCTEMBI Pa3paGoTKH H CONMPOBOKIEHHsI NPOrPAMMHOIO
odecnieueHusn CASE (Computer Aided Software Engineering)?
a) 00CITyXHBAIOIINE TOJCUCTEMBI
b) mpoekTHpyIOIIHE MOICHCTEMBI
5) K kakomy BHAY MOJCHCTEM OTHOCSITCS MOICHCTEMBI H3rOTOBJIEHUSI KOHCTPYKTOPCKOH TOKYMEHTALUU H
CXeMOTEXHHYECKOro aHajm3a’?
a) 00CITy)KMBAIOIIUE TOJCUCTEMBI
b) mpoekTHpyIOIIKE MOJCUCTEMBI
6) Kakyw MammHHy0 rpaduKy cielyeT WCHOJb30BaTh ISl PelieHHs 3a71a4 NPOEeKTHPOBAHMSI

KOHCTpyKIHMu?

a) WHTEPaKTHBHYIO MAIIMHHYIO TpaduKy
b) makerHyro 00paboTKy rpadrueckoit nHGpOpMaIn
7) Kakas rpadgmuyeckasi cucTeMa J0/KHA HCTOJb30BATHCS 1151 0()OPMIIeHNST TEXHHUYECKOI TOKYMeHTAnu ?

a) CIICIUATIU3UPOBAHHBIC rpa(bnqecxne CUCTEMbI
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b) cucrems 06IIETO HA3HAYCHHS
8) Kakas rpajguyeckasi cucreMa J0JI7KHA MCIOJIB30BaTHCS JUIsi 0popMiIeHHs1 TpadpuuecKuX 3aBHCHMOCTEN
P3C?
a) crenuaIM3upOBaHHbBIC TPadUUECKHe CHCTEMbI
b) cucTembI 00IIIETO HA3HAYCHHS
9) Kakwue moaxoabl He0GX0IUMBI /1151 PEIIEHUsI 32/1a4 TPACCHPOBKH COEMHEHUI MKy dJIeMeHTaMu?
a) BHEIPEHHE CYLIECTBYIOLIETO MPOrPAMMHOTO 00SCTICUCHHUS
b) mocrpoeHne MareMaTHUECKUX MOZENE
C) pa3pabOTKa COOTBETCTBYIOIIUX MPOrPaMM
d) paspaboTka anropuTMoB
10) Kakne moaxoab! Heo0OX0AUMBI VISl PelieHus 32/1a4 Pa3MelIeHHs )JIEMEHTOB YIeKTPHYECKOH CXeMBbI MocJIe
TOr0, KaK 3a1a4a KOMIIOHOBKH Y:Ke perieHa?
a) BHEIpPEHHE CYLIECTBYIOLIETO MPOrPAMMHOIO 00ECTICUCHUS
b) paspaboTka anropuTMOB
C) MOCTPOCHHE MaTEMAaTHYCCKUX MOJIEIIEH
d) paspaboTKka COOTBETCTBYIOIIMX MPOTPAMM
11) B pe3yabTaTte NpoBeleHHs] HAYYHO-HCCJIENOBATEILCKHX Pa0dOT CO31aHA AOKYMEHTAIMS ISl PelleHust
3ajaum TpaccupoBKHU. K Kakoii cucTtemMe 0OTHOCHTCS MOJy4YeHHAs JOKYMeHTaus ?
a) SCM-cucrema (ynpaBieHHe IEMOYKaMH ITOCTABOK)
b) PDM-cucrema (ymnpasieHue NpOSKTHBIMH JaHHBIMH )
c) CAD-cucrema (KOHCTPYKTOPCKOE IIPOEKTHPOBAHHE)
d) CAM-cucrema (TexXHOJIOrHYECKas MOATOTOBKA IIPOU3BOICTBA)
e) CAE-cucrema (GpyHKIIMOHATBHOE MPOEKTHPOBAHHKE)
12) Umeem Ha00Op KOHCTPYKTOPCKOH JOKyMeHTauuu Ha mnpudop. Kakoe u3 omnpenesieHHii NOHSTHS
"uHdopmanus' HanboJiee TOUHO COOTBETCTBYET HMeIONIeiicsl JOKyMeHTaumn?
a) "mHpopManus - CBEICHHS, MeperaBaeMble OIHUMH JFOAbMH JPYTUM JIFOISIM YCTHBIM, MHCHMEHHBIM HIIN
KakuM-HUOyIb npyrum criocodom” (BCD)
b) "um(popMamusa ecTh BCe CBEIEHMS, ABIAIOMINECT 00BEKTOM XpaHEHHs, TIepeIadn U npeodpaszopanms”
C) "undopmauus sBISETCS OAHOW M3 (YHIAMEHTAIBHBIX CYIIHOCTEH OKpyXaromero Hac wmmupa" 4,
"uHpOpMANHA ABISETCS OHUM M3 OCHOBHBIX YHHBEPCAIbHBIX CBOMCTB Marepun"
d) "uHdopmaius ecTh OTPaKEHUE pearbHOro Mupa"
13) Kakue nepudepuiinbie ycTpoiicTBa HEOOX0IHMBI IJ151 IPOEKTHPOBAHMS OIHOCJIOHBIX MEYATHBIX MJIaT?
a) rTpaduyecKHii MPOIECCOp
b) rpaduueckas PC
C) rpaduueckre aganTepel
14) Kakue nepudepuiinbie YCTPOiicTBA HEOOXOAMMBI [JIsi TPOEKTHPOBAHHUS KAPKACHBIX TPEXMEPHBIX
H300paskeHuii?
a) rpaduueckas PC
b) rpaduueckue aganTepst
C) rpaduUecKHii MpPoIEeccop
15) Kaxkoii Bua H300paskennii HeodXoauM 17151 0popMiIeHHs YepTesKeii?
a) BBICOKOKAYECTBCHHBIC UCPHO-0CIIbIC N300paKCHHUS
b) 1BeTHbIC WK AByMEpPHbBIC H300PAKSHUSI
C) mpoeKuus TPEXMEPHBIX H300paKCHHUH C 3aKpalIMBaHUEM [TOBEPXHOCTEH
d) mOpoeKIMH PEATUCTUYHBIX TPEXMEPHBIX HM300paKEHUI C YUETOM OTpakaTeJbHBIX XapaKTePUCTHK
MOBEPXHOCTEH 0O0BEKTOB U (POPMUPOBAHHEM CBETOTCHEH
€) KapkacHble TPEXMEPHBIC MPOCKINH KOHCTPYKTOPCKHX YEPTEKel ICKH30B C YIAJICHHEM U 0e3 ymaleHHUs
HEBUIUMBIX JIMHUH
16) Pemenne kakoii 3aqaun npoextupoBanust PIC norpedyercsi 1715l NOBBIIIEHHs] MPOLEHTA BHIX0/IA I'OHBIX
(T.e. yMeHbIIEHUE Opaka) npudopos?
a) co3nanue HOBBIX POC
b) cymecTBeHHas MoEpHU3AIIHS
C) yacTHUYHAs MOJepHHU3aIuMs cymecTyroieii POC
17) Pemenne kakoii 3agaun npoekrupoBanusi PIC nmorpedyercsi mocjie BHeCEHHsI CYIEeCTBEHHBIX H3MeHeHMit
B KOHCTPYKIMIO Ipudopa?
a) cosmanue HOBBIX POC
b) cymiecTBeHHas MOIEPHU3AIHS
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C) dYacTW4Has MoaepHu3auus cymectyoniein POC
d) Pemenue kakoii 3amaun npoextuposanus POC morpebyercs mociie BHECEHUS H3MEHEHNH B TEXHOIOTHIO?
€) wacTH4Has MoJepHHU3alus cyuiectyromeir POC
f) cosmanue nHoBEIX POC
g) CyIIECTBEHHAs MOACPHU3ALUS
18) Urto npencrasJsieT co0o0ii cucTeMa aBTOMAaTH3MPOBaHHOTO npoexkTupoBanus (CAIIP)?
1. cpencTBO aBTOMATH3AIMU IPOESKTUPOBAHUS
2. cucreMa AesSTeIbHOCTH JIIOAEH 10 IPOCKTUPOBAHUIO OOBEKTOB
19) BuGpoycToiiyuBoCTb - 3TO:
a) 1.crnocoOHOCTh KOHCTPYKIIMK HOPMAIILHO (DYHKIIMOHUPOBATh B YCIOBUSIX BO3/ICHCTBHS BUOPAIIMU
b) 2.crnocoGHOCTh KOHCTPYKIMH MPOTHBOACHCTBOBATh U YCTPAHATH BHOPALIHIO
C) 3. crmocoOHOCTh YCTOWYMBO (DYHKIIMOHHPOBATH B YCIOBHSAX EPEMEHHBIX KOJICOaHUH
20) BUOpONpO4HOCTD - ITO:
a) 1. crmocoOHOCTD KOHCTPYKIIUY BBIIEP)KUBATH BUOPAIHIO
b) 2. crnocoGHOCTh KOHCTPYKIMK HOPMAJIBbHO (DYHKIIMOHHPOBATH MOCIE YCTPAHEHHS BUOPALIHH
C) 3. crmocoOHOCTh KOHCTPYKIUH MPOTHBOCTOSATH PA3PyILAOIIEMY BO3ICHCTBUIO BUOPAIHH
21) T'JabBaHOXHUMHYECKHIT METOI MPUMEHSIeTCs IJIsT:
a) 1, moiy4eHus MepexXOAHBIX OTBEPCTHIA B EYATHBIX ILIATAX
b) 2, momydeHus: METAUTU3UPOBAHHBIX OTBEPCTHIA B IIEUATHBIX IIATaX
C) 3, momy4eHus OTBEPCTHil ¢ 3EHKOBKOM
22) IBycTOpOHHHUE MeYaTHbIE MJIATHI PEKOMEHIYeTCsl HCIO0Ib30BaTh JJIsI:
a) 1. cBepxXOBICTPOAEHCTBYIOMINX CHCTEM
b) 2. co3manus 4aCTHYHOTO DKPAHHUPOBAHMS JIHHUH
C) 3, bopMUpOBaHHUE JIMHHUU CBS3U BBICOKOTO Ka4ecTBa
23) KoHCTpYKIIMY MeYaTaloT IUIAThI ONpeaeIsIiTCS:
a) 1, TeXHOJIOTHEN €€ M3TOTOBIEHHUS
b) 2, ee Tomonorueit
C) 3, TpaccHpOBKOA
24) MexaHu3M paGoThl MATHUTOCTATHYECKOIO0 JKPaHa:
a) 1. 3akirouaeTcs B HIYHTUPOBAHWH CHIIOBBIX JIMHUIT CTATUYECKOTO MOJIS
b) 2.3axmoyaercs B IIYHTUPOBAHHU CHUJIOBBIX JIMHUIT MArHUTHOTO TIOJIS
C) 3. 3aKiI0YaeTtcsi B IIYHTUPOBAHUM TTAPA3UTHBIX CBA3CH
25) MHoroc/10liHbIEe TeYaTHBIE MJIATHI PEKOMEHYETCSI HCMO0JIb30BATh JIJIs:
a) 1, OBICTPOJCHCTBYIOIUX U CBEPXOBICTPOICHCTBYIOLIMX yYCTPOMCTB
b) 2, ObICTpOAECHCTBYONIMX YCTPOWCTB
C) 3, JoKanu3aIus NEKTPOMArHUTHOTO OIS
26) OneHKa KOHCTPYKIIMH annapaTtyphbl - 3To:
a) 1. 3HadyeHue mapamerpa KOHCTPYKIIHUH, KOTOPBI OTBeYaeT TPEOOBAHHUAM TEXHUICCKOTO 3aIaHHs
b) 2. uensiit HabOp mapamMeTPOB, IPH KOTOPOM JOOBIBAIOTCS ONTUMAIBHBIE PELICHHS
C) 3, mosy4eHue 3aJlaHHOTO 3HAYCHHS ONITHMHU3AIIUH
27) OcHoBHOE TpeOOBaHUE K IKPaHy:
a) 1. mMakcuMasbHas TOJIIHHA
b) 2. mMakcumarnbHasi POBOIMMOCTh
c) 3. makcuMmanbHas 3()(HEKTUBHOCTD
28) OteuectBeHHbIM cTanaapToMm T'OCT P 53429-2009 npenycmarpuBaercss _ KJACCOB TOYHOCTH
(IJIOTHOCTH PUCYHKA) MEeYaTHOM IJIATHI.
a) deThIpe
b) mnsare
C) 1IecThb
d) cems
29) OnHOCTOpPOHHME NeYaTHbIE MJIATHI PEKOMEH/yeTCsl HCIO0Ib30BaTh /IS
a) (GopMHpOBaHHE KAYE€CTBEHHBIX JINHUI CBA3H
b) dopmupoBanue TMHUM CBS3H
C) CBepXOBICTPONCHCTBYIOLINX CUCTEM
30) MaccuBHBIE KOMIOHEHTHI /I/ISI IOBEPXHOCTHOTO MOHTA:Ka U3rOTABJIMBAIOTCS B IBYX MOIH(pUKAIHAX:
a) B BUJE LWIMHAPA U B BUJIC YHIA
b) xopmycHbIe U GECKOPITYCHEIE
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C) C aKCHAIbHBIMH M PAIHAIbHBIMUA BHIBOJIAMH
31) IIpegeabHbIii pa3Mep CTOPOHBI MEYATHOIM MIATHI A0J3KeH ObIThH He 0os1ee (TOCT P 53429-2009):
a) 100 mm
b) 350 mm
c) 6Gomee 350 MM
32) Pa3pa6oTka KpuTepueB KOHCTPYKIIMHU (hopMHUpYeTCsl U3:
a) mapaMeTpOB, IO KOTOPBIM BEAETCS OLICHKA KOHCTPYKIIUH
b) 3amay onTumMU3aNK
C) pelieHHs 3a7a4 JOCTHKCHUSI MUHUMH3AIMU 3HAYCHHSI TapaMeTPOB
33) Tepmun «BepupUKAIHT» 03HAYAET:
a) TMOCTPOCHHUE MOJHON MOJEIN KOHCTPYKIHH
b) KoHCTpyKTOpCKas peaam3aius CXeMBI
C) ycraHoBIeHUE pabOTOCTOCOOHOCTH
34) TonoJioru4yeckoe MPOEeKTHPOBAHNE PACCMATPHBAETCSI KAK KOMILJIEKC BONIPOCOB:
a) CHHTE3 KOHCTPYKIIMHU - HHTEPAKTUBHAS ONTUMH3AIHS - TOKYMEHT AU
b) xoppekTHpoBKa penieHH# - BepuduKanus - cepTuduKanms
C) MNPOCKTUPOBAHHUE - U3TOTOBJICHHE - KOHTPOJIb
35) TomoJsiornyeckoe NPOEKTHPOBAHHE BKJIIOYAeT TP (hopMaIn30BaHHBIX B3aHMOCBSI3AHHBIX 3a/1a4H:
a) pasOueHHe - pa3MelIeHHe - TPACCUPOBKA
b) cxema - KOMIOHOBKa - TPACCUPOBKA
C) Teopus - KPUTEPUH - 3a/1a91
36) Ha xaxom 3Tame mpoektupoBanusi POC HeoOXomuMo peunreHHe 3aia4d ONTHMH3AIMH MPOBOTHBIX U
NeYaTHbIX COeANHEeHU I ?
a) ¢yHKIMOHANIBEHOE MPOSKTUPOBAHHE
b) cucTemoTexHHUECKOE MPOCKTHPOBAHUE
C) TEXHOJOTHWYEecKas NOIrOTOBKA IPOM3BOICTBA
d) KOHCTPYKTOpPCKOE MPOEKTHPOBAHHUE
37) Ha kaxom 3Tane npoektupoBanusi PIC ocyuecTBiasieTcsi BLIGOP 3J1€MEHTHO 0a3bl M 3JIeKTPUYECKOH
CXeMBbI MPOEKTHPYEMOTO0 H31esHs?
a) TEXHOJIOTMYECKas MOArOTOBKA IPOM3BO/ICTBA
b) cucTemoTexHHUECKOE MPOCKTHPOBAHUE
C) GyHKIMOHATBHOE MPOCKTUPOBAHHE
d) KOHCTPYKTOpPCKOE MPOEKTHPOBAHHE
38) Ha kakoii cragum ocyuiecTBJsieTcsi pa3padoTka MaTeMaTH4ecKod MOIeJM JUIsi ynpaBJIeHHs!
TeXHOJIOTHYeCKHM MpoleccoM Nnpu npoexktuposannu PIC?
a) TEXHOJIOTHsl M3TOTOBJICHUS U MCIBITaHHs CIIPOSKTUPOBAHHOTO 00BbEKTa (OMBITHOrO 00paslia Wi MapTuu),
BHECEHUS KOPPEKINH (IIPH HEOOXOIMMOCTH)
b) pabouwmii mpoekT
C) Hay4HO-HCCIIe[IOBaTENbCKas paboTa
d) TEeXHUYECKHIi IPOEKT
€) TEeXHHYECKOEe 3aJIlaHUe Ha MPOCKTHPYEMBIi 0OBEKT
39) Ha kakoii cTaguu BbIAAETCS OKOHYATEIBHAS KOHCTPYKTOPCKAsl IOKYMEHTAIHS NMPH MPOEeKTHPOBAHUHU
P2C?
a) TEXHHYECKHIi MPOEKT
b) paGouwmii mpoekT
C) TEXHOJOTHWs U3TOTOBJICHUS U MUCIBITAHUS CIIPOCKTHPOBAHHOTO 00BEKTA (OMBITHOrO 00paslia MK MapTuH),
BHECEHUS KOPPEKIUH (TIpH HEOOXOIMMOCTH)
d) TexHHYECKOE 3a7aHKe Ha MPOEKTHPYEMbIH OOBEKT
€) Hay4yHO-HCCIeIoBaTeIbCcKas paboTa
40) Ha xaKkoii cTaiMy 0CylIeCTBJISIETCS MOMCK AHAJIOTOB NPH npoekTupoBanuu PIC?
a) TEXHMYECKOE 3aJI[aHUe Ha MPOCKTHPYEMBbIi OOBEKT
b) pabGouwmii mpoexT
C) TEXHHUYECKHI MPOEKT
d) TEeXHOJOTWs M3rOTOBJICHHS M UCIIBITAHUS CIIPOCKTUPOBAHHOTO 0OBEKTa (OMBITHOrO 00pa3sla MM MapTHH),
BHECEHUS KOPPEKIUH (TIpH HE0OXOUMOCTH)
€) Hay4yHO-HCCIeAOBaTeIbCcKas paboTa
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41) Ha xkakom 3Tane npoektupoBanusi POC onpeneasioresi NpUHIHANLI ee padoThI?
a) ¢yHKIMOHANIBHOE MPOSKTUPOBAHHE
b) cucremoTexHMYECKOE MPOEKTHPOBAHIE
C) TEXHOJOTHWYECKas MOArOTOBKA MPOM3BOJICTBA
d) KOHCTPYKTOPCKOE IPOEKTHPOBAHUE

42) Ha kakoii craaun npoexktupoBanusi PIC Heo6xoa1umMo npoBeieHne HAyYHO-HCCJIET0BATENHCKHAX padoT?
d) OSCKH3HOE NPOCKTHPOBAHUE
b) npenBapuTenbHOE MPOCKTHPOBAHUE
C) TEXHHYECKOE MPOCKTHPOBAHUE

43) Ha kakoii craauu mpoextupoBanuss PIC co3maéres IKCnepuMeHTANBHBIH 00pa3el MPOeKTHPYEMOTo
u3aeausa?

a) TEXHHYECKOE MPOCKTUPOBAHHE
b) scku3HOE MpoeKTUpOBaHKE
C) mpenBapHUTEILHOE MPOSKTUPOBAHHE

44) Ha kakoii craauu npoektupoBanusi PIC B03M0KHO MaKCHMAJIbHOE HCII0JIb30BaHHE KOMIIbIOTEpPa?
a) MpeaBapUTENbHOE MPOSKTUPOBAHKE
b) scku3HOE MPOEKTUpOBaHKE
C) TEXHUYECKOE MPOCKTUPOBAHUE

45) Pa3paboTaHa JOKYMEHTAIUsl [Jisi MPOEKTHPOBAHUSI TeXHOJOruyeckoro mapumpyra. K kakoii cucreme
OTHOCHUTCS MOJIy4eHHasi JOKyMEHTAMA ?

a) PDM-cucrema (ympasiieHre TPOEKTHEIMHU JaHHBIMH)

b) SCM-cucrema (ynpapieHue Heno4YKaMH IOCTaBOK)

c) CAE-cucrema (hyHKIHOHAIBHOE MPOEKTHPOBAHKE)

d) CAD-cucrema (KOHCTPYKTOPCKOE IIPOCKTHPOBAHHE)

e) CAM-cucrema (TeXHOJIOTHYECKas TOATOTOBKA POU3BOICTBA)

46) Pemaercst 3a1a4a KOMIIOHOBKH YJIEKTpH4ecKoii cxeMbl. [Ipu 3TOM KOMIOHOBKA OCylIeCTBJIsIeTCs " CHU3Y-
BBepx', T. e. NPOU3BOAUTCS 00beIMHEHHE TIEMEHTOB KAXKI0I0 CJIENYIOLIero yPOBHs M3 3JIeMEHTOB 0oJiee
HHM3KOro ypoBHs. Kakoii MeTon Heo0XxoaquM JJisl TAKOI0 nepexoxa?

a) arpermpoBaHKe

b) abcrpakmms

C) IEKOMITO3HUIIHS
47) DJeKTPOMATHUTHASI COBMECTHMOCTbD - ITO:

a) CrmocoOHOCTP ammaparypbl HE CO3/1aBaTh HE AOMYCTUMBIX ITOMEX JAPYTHM yCTPOHCTBAaM

b) cmocoOHOCTH anmaparypbl yBeJIMYUBATH YYBCTBUTEIBHOCTD ITPU BO3ACHCTBUM Pa3IMUHBIX MOJEH

CIOCOOHOCTh ammaparypbl (yHKLIMOHHPOBAaTh cOrlacHO TpeOoBaHusIM TY OOHOBPEMEHHO € IPYTrUMHU

YCTPOHCTBAMH B peabHON 3JIEKTPOMarHUTHON 0OCTaHOBKE.

3.3 Tembl OIPOCOB HA 3AHATHSAX

ConeprkaHue U 3aJa4¥ Kypca, peKOMeHAay 1o ero uzydenuto. Mupopmannonnsie Texnonoruu (UT) B
npodecCHOHANBHON AEATENbHOCTH HHXeHepa-TipoekTrposuirka POC. TepMuHbI U TOHATHS, HCIIONIB3yEMbIE IIPH
UT npoextupoanuu POC

Opranmzanus npoextupoBanuss POC ¢ momomsio UT. Cucremusiii mogxon K mpoektuposanuio POC ¢
UCTIOJIb30BaHUEM MH(OPMaLMOHHBIX TexHONorui. MHpopmanmonnsie CALS—texHonoruu nognepxku POC Ha Bcex
JTanax >KM3HEeHHOTo nukia. Craguu pa3paboTKH KOHCTPYKTOPCKOW JOKYMEHTAlUM TPH TMPOEKTHPOBAHUU C
nomouiso UT

Knaccudukarus 3aqad npoeKTHpOBaHus, ux Gpopmanusanus. Maremaruueckue moaenu (MM) POC. Drarnbt
PasBUTHS M KpaTKas XapakTepucTtuka coBpeMeHHOro coctosHuss CAIIP panmosnekTpoHHBIX CPEACTB, CHCTEM H
koMIniekcoB. KommiekcHble uHTeNekTyanbHble (nHTerpupoBanHbie) CAIIP. CrnenmanusupoBannsie CAIIP s
CO3JIaHMS CXEM JJEKTPUUYECKHUX MIPUHIUIUAIBHBIX, MOAEIUPOBAHUSI UX PaOOTHI, IPOEKTUPOBAHMS TI€YATHBIX ILJIAT,
pasmenieHuss UUGpoBOH  AmekTpuueckod cxembl B ycrpoictBax IIJIMC. TlepcriekTuBBbl — pa3BUTHSA
aBTOMAaTH3UPOBAaHHOT'O IIPOEKTUPOBAHUSL.

Pomr UT B mpouecce co3manust POC. YpoBHM NPOECKTUPOBAHUS — CHUCTEMHBIH, (DYHKIMOHAIBHBIM,
KOHCTPYKTOPCKHM, TEXHOJOTHICCKUN. TUIIOBBIE POSKTHEIC IPOIEAYPHI pu npoektupoBannu POC. O600ménHas
Metoauka npoekrtupoBanusi POC ¢ mpumenennem UT. Mnpopmanmonnas monens mpoekra, 6a3pl qanHbix (B),
cucteMbl yrpapieHus Oazamu mgaHHBIX (CYB]l), pacrnpemenéuusie bJl. CpaBHUTENBHBIH 0030p OCHOBHBIX
XapaKTEepUCTUK pa3IMYHBIX THUIIOB COBPEMEHHBIX TEXHWYECKMX CpeAcTB. KoHienuus aBTOMaTH3MpOBAHHOTO
pabouero mecta (APM) mpoektupoBnmka POC na 6asze IIK. 3amaun ymnpaBieHHs W ONTUMH3AIAN, METOABI MX
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peleHus.

OCHOBHBIC TIPWHIIHIIBI CO3/IAHUSA 3CKU30B M TBEPAOTEILHBIX Mojenel Aetanel u coopok POC. OcoberHoCTH
MIPOEKTUPOBAHMSI JINTHIX, BRITOUEHHBIX JeTalel U JeTanel u3 JucToBoro merawia. CoznaHue depTexedt geraneit u
cOopok. MeToanKka TPOCKTHPOBAHHUS DJJICKTPOHHBIX OJIokoB ¢ wmcmonb3oBaaneM CAIIP  Solid Works.
[IpoexTnpoBaHKEe 3JIEKTPOKIYTOB. TemyoBble W 3nekTpomarHuTHble pacuérel. CBsa3p ¢ npyrumu  CAIIP.
OcobenHoCTH TpEXMEpHOTO MTpoeKkTHpoBanus y3ioB u aetaieir POC B CAIIP Kommnac u MaBepTOp.

OcCOOEHHOCTH MPOEKTHPOBaHMs Ne4YaTHBIX y3710B ¢ mnomoupto UT. Bo3mokHOCTH M 0COOEHHOCTH
untepdericop paznuuabix CAIIP. Meroauka mpoeKTHPOBaHHs IeYaTHbIX y3510B B komiwiekcHbix CAIIP P-CAD,
Altium Designer, OrCAD, DipTrace u ap. Opranmzauust u Benenue Oubmuorek DPD. CosgaHue yCIOBHBIX
rpadgudeckux obo3HaueHuit OPD, ycranoBka DOPD Ha meuaTHble MmIaTtel U pa3paboTka MOCaAOYHBIX MecT DPD.
Co3pnanue xommonenTos POC. Pa3paboTka cxeM a/eKTpuuecKuX NpUHIMIHAIBHBIX. ragorosoe pa3merieHue JP3.
Jlnanorosas U aBTOMaTuuecKasi TpaCCUPOBKA MPOBOJAHUKOB NeyaTHbIX Tat. Cssb ¢ qpyrumu CAITIP.

Kommnexkc TPuAHA, (momcucrembr «ACOHUKA-T») mns momemupoBanus Ha [IK crammoHapHBIX 1
HECTALMOHAPHBIX TEIUIOBBIX MPOIECCOB, MPOTEKAOIINX B KOHCTPYKIUsiX POC (cToeuHble KOHCTPYKIMH, OJIOKH C
PETYISPHON B HEPETYIAPHOU CTPYKTYpPaMH, TiedaTHbIE Y3IIbl, (DyHKIIMOHAIBHBIC STYSHKU, MUKPOCOOpKH). KoMmrtiekc
ACOHUKA-K s ympapneHHs HaI&KHOCTBIO M3JENMH Ha PaHHMUX JTanax MNpPOEKTHUPOBAHWS, W3TOTOBJICHHMSA,
AKCIDTyaTaIlii ¥ YTHJIU3alUHA. YHUBEpCcaIbHas IMporpaMMHasi CHCTeMa KOHETHO-3IeMeHTHOTO aHainm3a ANSY'S st
pelleHus] JIMHEWHBIX W HEMMHEWHBIX CTAMOHAPHBIX M HECTAIIMOHAPHBIX IMPOCTPAHCTBEHHBIX 3a]lad MEXaHUKH
KOHCTPYKIIMH, 3a/1ad TeTUTONepeadd | TETI000MeHa, SJIeKTPOTNHAMHIKHI

Oco0EeHHOCTH aBTOMAaTU3UPOBAHHOTO O(OPMIICHUST KOHCTPYKTOPCKOH nokymeHTauuu POC B cooTBeTCTBIM
¢ ECK]J]

3.4 Tempbl 10KJI2/10B

— MHWudopmanmonnsie TtexHonoruu (MT) B mnpodeccuoHanbHON AESITENIbHOCTH HHXKEHEpa-
npoextuposiuka POC.

— Opranuzanus npoektupoBanusi POC ¢ nomompio UT

— CucremHblii moaxon Kk mpoektupoBaHuto POC ¢ wucnonb3oBaHHEM HHPOPMALMOHHBIX
TEXHOJIOTUU

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

— Cranuu pa3paO0OTKU KOHCTPYKTOPCKOM TOKyMEHTALUU NP IPOEKTUPOBAHUHU C ToMo1ibio UT

— KommnekcHble nHTeeKTyanbHble (MHTerpupoBannbie) CAITP

— IlepcniekTuBbI pa3BUTHS ABTOMATU3UPOBAHHOTO POEKTUPOBAHUS

— CpaBHUTENbHBI 0030p OCHOBHBIX XapaKTEPUCTHUK PA3JIUYHBIX THUIIOB COBPEMEHHBIX
TEXHUYECKHUX CPEICTB

— CAIIP TemnoBsIX U 31EKTPOMarHUTHBIX pacyéToB

— Bo3moxkHocTu 1 ocobeHHOCTH nHTEepdeiicoB pasnuunbix CAIIP

— OcobeHHOCTH POEKTUPOBAHUS ITEYATHBIX y3JI0B ¢ Tomolsio UT

— HWndpopmanuonnsie TtexHonoruun (MT) B mnpodeccnoHanbHON A€ATENBHOCTH WHXKEHEpa-
npoextuposiuka POC.

— Opranunzanus npoexkruposanus POC ¢ nmomomsro UT

— CucreMHuplii noaxos, K mnpoexktupoBaHuto POC ¢ ucnonp3oBaHHeM HHGOPMALMOHHBIX
TEXHOJIOTHI

— Hudopmarnmonnsie CALS—texHonoruu noanepxxku POC Ha Bcex sTanax KM3HEHHOTO LUK

— Cranuu pa3paOOTKM KOHCTPYKTOPCKOM TOKyMEHTALMHU IPU MPOEKTUPOBAHUHM ¢ miomolsio UT

— KommekcHble nHTEINIEKTYalbHbIe (MHTeTpUpoBanHbie) CAIIP

— IlepcrieKTHUBBI pa3BUTHS ABTOMATU3HPOBAHHOTO IIPOEKTUPOBAHUS

— CpaBHUTENBHBI 0030p OCHOBHBIX XapaKTEPUCTHUK PA3IUYHBIX THUIIOB COBPEMEHHBIX
TEXHUYECKHUX CPEICTB

— CAIIP TemyioBbIX U 3JEKTPOMATHUTHBIX PACYETOB

— BosMmoxHocTu u ocobenHocTH nHTEpdeiicoB paznuunbsix CAIIP

— Oco0eHHOCTH TPOSKTUPOBAHUS MIEYATHBIX Y3JI0B ¢ TOMOIbio UT

3.5 Dx3aMeHalHOHHBbIE BONPOCHI
1) Apromaru3upoBanHOe npoekTrpoBanue (All), Kak TEXHOIOTHs TPOSKTHO-KOHCTPYKTOPCKOM AESTEIbHOCTH.

Hemn AIL
2) Ompenenenne moustust CATIP.
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3) Knaccudpuxanus CAITP. 3anaun, peraembie Ha OCHOBE KJIaCCU(PHKALHU.

4) Kaccudukaimonnsle mpu3Haku u rpymsl CATIP.

5) OG6imas xapakTeprCTHKA MPOIECCa aBTOMATH3UPOBAHHOTO TIPOEKTHPOBAHUS.

6) Crpykrypa mpolecca aBTOMAaTH3UPOBAHHOTO IPOCKTHPOBAHMS, €ro MNPHHIMIHAIbHBIC CBOMCTBA -
HEepapXUYHOCTh, UTEPALIMOHHOCTD, aIbTEPHATUBHOCTD.

7) ®yuknuonansusle cocTapisiomue CAIIP - IpoeKTHPYIOINIHe U 00CTYKUBAIOIINE TOICHCTEMEI.

8) Buasr ooecnieuenus CAITP. ['opu3oHTanbHbBIC M BepTHKAIBHBIE ccTeMHbIe CBsi3H B CATIP.

9) CucTeMHBINM MOAXO0A K aBTOMATH3AIMH IPOEKTHO-KOHCTPYKTOpCKuX pabor. Cesase CAIIP ¢ cucremammu
aBTOMATH3AIMK APYTUX BUAOB. MHTerpupoBannsie (kommuiekcHbie) CAITP.

10) ACHU, CATIP uznenuii, ACTIIII, ACY TII, ACKHO. Mx xapakTepHCTHKH.

11) CAIIP u ux mecto cpeau npyrux cucteM. PasnoBumgnoctu CAIIP. Bunbr obecniedennss CAIIP. TIpumepst
CAIIP.

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

13) Dnexrponnas (6e30ymaxHas) Gopma BBEACHUSI KOHCTPYKTOPCKO-TEXHOIOTHUECKOH JOKYMEHTAIIHH.

14) CALS — texHonoriu HHPOPMAIIMOHHOHN HOIEPIKKHU KU3HESHHOTO uKIa u3aenuii POC.

15) Texuuueckoe obecreuenrie CAIIP. Ananu3 TpeboBaHui K KOMIUTIEKCY TexHnueckux cpeacts (KTC).

16) 1Crpykrypa Texumdeckoro obecmeuenns CAIIP. Texuudeckwe cpeacTBa. MaIllWMHHBIE HOCHTEIN
nH(OpPMAaIMHY, BUABI KAHAJIOB CBSI3U, CPEICTBA BEIYMCIUTEILHON TeXHUKH. [IOHATHS KiIMeHT-cepBepa, (aiii-
cepBepa, cepsepa 0a3 IaHHBIX, CEpBEpa MPUIOKEHNH, KOMMYTALMOHHOTO CEpBEPa, CIEUATN3UPOBAHHOIO
cepaepa.

17) Cuemmammsuposansie KTC CAIIP - aBToMaTH3npoBaHHBIE pabodre MecTa.

18) Kommstorepusie cetu B CAITP.

19) ObGecreuenns 6€30aCHOCTH HH(POPMAITHOHHBIX TEXHOIOTHI poekTrpoBanus POC.

20) YcrpoiicTBa BbiBoza TekcToBOM nokyMeHTanuu B CAIIP - neuwararonme ycrpoiictsa (ITY).

21) YerpoiictBa BbiBoma rpaduueckoit uapopmarmu B CAIIP - rpadonoctpoutenn ¥ KOOpAHHATOTpadbI
BEKTOPHOTO THIIA.

22) YerpoiictBa BbiBoma rpaduueckoit uadopmarmu B CAIIP - rpadonoctpoutenn ¥ KOOpAMHATOTpadsl
pacTpoBOro THIIA.

23) YerpoiictBa BBoma rpaduyeckoit nHpopmanuu B CAIIP - KOXUPOBIIMKK Trpaduyeckoil MHPOPMAIUH.
Knaccuduxanus. [Torpedurensckre xapaKTepUCTHKH.

24) Yerpoiicta 3D-nporotunuposanust (3D-npuntepsr) B CAITP POC.

25) dynkumonaneHas cxema CAIIP Ha ypoBHE NHPOrpaMMHOr0, HWH(POPMAILMOHHOTO M JIMHIBHCTHYECKOTO
obecriedeHusl.

26) Cocras nporpammuoro obecreuenns CAIIP.

27) CocraB MHPOPMALMOHHOTO U JIMHIBHCTHYEeCKOTO oOecniedeHust CAITP.

28) Tumossle mporieccel mpoektupoBanus B CAIIP MOAroTOBUTEIBHOTO, OCHOBHOTO M 3aKIIOYHUTEILHOTO
JTAIoB.

29) Cocras u crpykrypa cuctem PCAD u Altium Designer.

30) Opranuzarys onepanuoHHo# cpensl B rpagudeckux penakropax cucrem PCAD u Altium Designer.

31) AnroputMm pabotsl ¢ CAIIP cxemorexuuka POC.

32) AnroputMm pabotsl ¢ CAITP koHcTpykTopa POC.

33) AnroputMm pabotsl ¢ CATIP Texnomora POC.

34) ®opmar s3bIKa TEKCTOBOTO OIHMCAHUs deKTpryeckoit cxembl B cuctremax PCAD u Altium Designer.

35) Crpykrypa 6ubmroreunoro onucanust YI'O kommonenTa B cucremax PCAD u Altium Designer.

36) Crpykrypa 6ubmuoreunoro omucanus KTO kommonenTa B cucremax PCAD u Altium Designer.

37) Pabora ¢ GubmmoreuHpiMM KomroHeHTamu B cucremMax PCAD u Altium Designer. Obmme cBemeHus,
MOPSIIOK paboTHL.

38) Crpykrypa onmcanus KOHCTpyKTHBa B cuctemax PCAD u Altium Designer.

39) ABromarmyeckas npoieaypa pamenienus B cuctemMax PCAD u Altium Designer.

40) Iporemypsl pa3MeIIeHUs U YIYYIICHUs pa3MenieH st KoMnoneHToB Ha [111.

41) PyuHasi ¥ MHTEpaKTUBHAsI TPAcCHPOBKa coeanHenuii B cuctemax PCAD u Altium Designer.

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

3.6 TeMbl KOHTPOJBLHBIX PadOT
KontponbHnas padora Nel. Beinosinenne yeprexeit komnoHeHToB PIC. Pa3padorka 3;1eMeHTHOMH
0a3bl
1. B cpene Altium Designer pazpadotars YI'O 1 Tonosioruieckoe nocagouHoe MeCTo JJisi KOHJIEHCATopa
K73-17 2.2mx® 63B (5%) 0XX0.461.104 TY. BxmrounTs pazpaboTKy B cocTaB OMOIMMOTEKH « Y dyebHas
OubIMOTEKAY.
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2. B cpene Altium Designer pazpa6otars 4 cexipn YI'O u Tomonoruyeckoe mocagjoqHoe MecTo s
mukpocxembl KS111TY2 6K0.348.149 TV. Bximounts pa3padoTKy B COCTaB OMOMHOTEKN « Y ueOHass OnOIHoTEKa.

3. B cpene Altium Designer pa3padorars YI'O u Tomonorndeckoe mocaiouyHoe MeCTO JJisl MHYKTHBHO CTH
EC24-150K (www.platan.ru/pdf/ec148.pdf). BkimounTts pa3paboTKy B cocTaB OMOIHOTEKN « YdeOHass OHMOIHOTEKaY.

4. B cpene Altium Designer pazpaborars YI'O u Tomonorayeckoe mocagoqHoe Mecto st pesuctopa C2-
33 0.125B1 1% QC400101.SU0005-89. BrirrounTh pazpaboTKy B cOCTaB OHOIHOTEKH «YueOHass ONOIHOTEKaY .

5. B cpene Altium Designer pazpabotars YI'O u TOmomornieckoe mocagoqHoe MeCTO [T U0/
MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bkiatouurs pa3paboTKy B COCTaB
oubmmorexn «Y4ueOHas OMOIMOTEKa.

6. B cpene Altium Designer pa3paborars YI'O u TOmonornyeckoe nocagoqHoe MeCTo s KIIeMMHHUKa
X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bkatouuts pa3paboTky B cocTaB OHOINOTEKH
«YueOHast OnOIMOTEKaY.

7. B cpene Altium Designer pa3paborars YI'O u Tononormueckoe mocagoqHoe MECTo AJIs IITHIPEBOTO
pa3zbpéma PLS-02 (www.platan.ru/pdf/ec278.pdf). Bkirouuts pa3paboTky B cocTaB OMOIHOTEKH « Y ueOHast
OnOIMoTeKa.

8. B cpene Altium Designer pa3paborars YI'O u Tononorndeckoe mocagoqyHoe MeCTo s pazbéMa
mutanust PWL-02M (www.platan.ru/pdf/ec275.pdf). Bkimounts pa3paboTky B cocTaB OMOIMOTEKH « Y deOHast
OuOIIMOTEKAY.

9. B cpene Altium Designer pa3padorars YI'O u TOmonoraaeckoe mocaoqHoe MEeCTO JIJIS YHIT-PE3UCTOPA
RC 0805 103 J (www.eximer.net/products/electron/passive_element/rezistors/chip/
import/import 1584.html?Page=1). Bximounts pa3paboTKy B COCTaB OMOIHOTEKH « Y UeOHast OMOIHOTEKaY.

10. B cpene SolidWorks pa3paboTars TpéxmepHyto Moznens konnencatopa K73-17 2.2mx® 63B (5%)
0XX0.461.104 TY. Pazpabotky monkimouutsh kak PCB3D mMomens k cooTBeTcTBYIOmEeMy Y1 O.

11. B cpene SolidWorks pa3zpaborats TpéxmepHyto mozaens Mukpocxembl K133JIA6 6K0.348.086-01 TV.
Pa3pabotky mogkirouuts kak PCB3D monens k coorBercTBytomemy YI'O.

12. B cpene SolidWorks paspaborars TpéxmMepHyro Moaens nHaykTuBHocTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Pazpadorky noaxiounts kak PCB3D Monens k cootBercTByomemy YI'O.

13. B cpene SolidWorks paspabotars TpéxmepHyto monens nuoga MBRS120T3
(www.onsemi.com/pub/Collatera/MBRS120T3-D.pdf). Paspabotky moaxmounts kak PCB3D momens k
cootBercTBytouiemy YI'O.

14. B cpene SolidWorks pa3paborars TpéxMepHyt0 Mozeb pa3béma nutanus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Paspaborky nomkimounts kak PCB3D momens k coorBercTBytonemy YI'O.

15. B cpene SolidWorks pa3pabotars TpéxmepHyto Mozenb unn-pesucropa RC 0805 103 J
(www.eximer.net/products/electron/passive _element/rezistors/chip/import/import 1584.html?Page=1). Pazpabotky
nonkimounTh kKak PCB3D mMonens k cootBeTcTByIomemMy YI'O.

KontpoabHas padora Ne2. OdecneyeHue KauecTBa, HaIékHOCTH U onTuMu3anus POC

1. «lopauas ceazvy merxncoy OmoenbHBIMU YACMAMU BPOEKMA. 3arpy3UTh TPOCKT, BXOASIIUNA B KOMILIEKT
npumepos  Altium Designer:  X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet
Nanoboard Add-On\. OTkpsITh IBa JOKyMEHTA, BXOASIIHME B MPOECKT:

- phy.schdoc — siekTprueckas cxema;
- phy.pcbdoc — nevarnas miara.

a) HaiiTu B AnekTpuieckoii cxeme koHnencatop C5 (Edit/Find Text). Mcnonb3ys noouepenHo TPy KOMaH IbI
nepekpécTHbIX cchlok (koManas! Tools/Select PCB Components; Tools/Cross Select Mode; Tools/Cross Probe),
0OHapYKUTH TPEMS pa3HBIMH CITIOCOOAMH MECTOTIONIOKEHHE KoHIeHcaTopa CS5 Ha IeYaTHOM TiaTe.

0) Haiitu Ha newarHoii rurate konaeHcarop C4 (manens PCB). Ucnonp3ys moouepénHo aBe KOMaHIbI
nepekpecTHhIX cchUToK (Komau sl Tools/Cross Select Mode; Tools/Cross Probe), Bkinagka ECO Generation.
Beixmounts onmmio Push Component Designator Changes to Annotation File. O6parnast cuaxpoHU3anus.
Komanpna Design/Update Schematic. Knonka Execute Changes. YoeauTbesi, 4To Ha 3JCKTPUYECKON CXeMe
MO3UIMOHHOE 0003HaYeHne MUKpocxeMbl Ul mmernnnocs Ha DD1.

2. Cunxpouu3ayus INeKMPUYecKoll cxemvl u neuamuoii naamsl. CKONUPOBATH B CBOIO PaboOUy0 MAaIKy
mpoekt X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nanoboard Add-On\.
KomupoBanue tpebyercs, 4ToObl CIy4ailHO HE MOBPENUTH HCXoAHble (aiibl. 3arpyzuth npoekt PHY.PrjPCB.
OTKpBITH 1Ba TOKyMEHTA, BXOAAIINE B TIPOCKT:

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

a) NPAMAsi CUHXPOHU3AYUSL.

Ha snexrpudeckoit cxeme HalTH 1 ynamTh KoHmeHcaTtop C3. YeTaHOBUTE MOPSIOK CIIEI0-BaHHS
MO3UIIMOHHBIX 0003Ha4eHnit DPU «cBepxy BHU3, ciieBa HanpaBo». Komanma Tools/Annotate Schematic. Order of

CornacoBaHa Ha noprane Ne 12459 37



Processing = Down Then Across. [IpuHyIuTeIbHO pacCTaBUTh MO3UIMOHHBIE 0003HAYEHHS TI0 HOBOMY MPABHLITY.
Komanma Tools/Force All Schematic. [Tpsmas cuaxponm3arus. Komanna Design/Update PCB. Krnonka Execute
Changes. YoequThcsi, 4To Ha IIEYaTHOH TUIaTe MPOU30ILIN U3MEHEHHS: ynaiéH konaeHcarop C3; mo-HOBOMY
paccTaBJIcHBI TTO3UITHOHHBIC 0003HaYeHH. [ {nkmaeckoe nmpumenenne komanasl Edit/Undo; Edit/Redo.

0) obpamnas cunxpouuzayusi.

Ha mrewarnoii mare maiitn Mukpocxemy Ul. [IpucBouTh MHKpOCXEME HOBOE TTO3UITHOHHOE 0003HAYCHHE
DD1. Copocuts onmuio BHeCCHUs] M3MeHEHHH yepe3 Annotation-¢aiin. Komanna Pro-ject/Project Options.
Bxmagka ECO Generation. Bexmounts ommmto Push Component Desighator Changes to Annotation File.
O6parnas cunxponun3zanusa. Komanna Design/Update Schematic. Knonka Execute Changes. Yoenurtscs, 4o Ha
ANEKTPUUECKON cXeMe MO3UITMOHHOE 0003HaueHne Mukpocxemb! Ul m3mennsiocs Ha DD1.

3. Hasnauenue nocadounvix mecm 3nemenmam. CKOMpOBaTh B CBOIO pabouyro nanky npoekt X:\Program
Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Kommposanme Tpebyercs, YTOOBI
CITy4aifHO HE MMOBPEIUTh UCXOnHbIe (hainbl. 3arpy3uTh npoekt PCB_VideoMux.PrjPCB. OTKpbITh TpH JOKYMEHTA,
BXOJISIIIINE B TIPOEKT:

- PCB_DecoderA.schdoc — anekTpuueckas cxema KaHaua A;
- PCB_DecoderA.schdoc — snekrpuueckast cxema kanaina B;
- VideoMuxBoard.pcbdoc — meuarnas mara.

TpeOyercst 3aMeHUTH TONoIOTHYeckoe nocagounoe Mmecto QC49/SMD anst IByX KBapLEBBIX PE30HATOPOB
X1 u X2 na Tomonormueckoe nocamoanoe Mmecto MCCTD. Keapuesbie pe3onaropsl X1 1 X2 HaxomsTCs B
ANIEKTPUUECKUX CXeMax KaHana A u xaHaia B, coorBercrBeHHo. Tomonornyeckre nocagouHble MecTa HaXxosTcs B
ONKIIIOYEHHON K poekTy omomuoreke PCB_Footprints.PcbLib.

B penakrope neyaTHbIX IUIAT YIATUTh Bee reyatHbie mpoBonHuku. Komanaa Tools/Un-Route/All. Ynanute
Bce monurons! (3xpannsie cion). Komanmga Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u BBIIETHTE
TOIIOJIOTMYECKOE MOCaTOYHOE MECTO KBapIeBOro pesonaropa X1. Il{emyok mpaBoii Ki1aBUIIEH MBIIIH, BEIOOD
nynkra Find Similar Objects. B muanorosom okue B cTpoke Footprint BeiOpars Same. Knonka Apply. Yoenuthcs B
npaBwisHOCTH BbIOOpa. Knonka OK. B manenu PCB Inspector B crpoke Footprint «BpyuHyI0» Hanucars Ha3BaHHUE
HOBOTO Tonojorudeckoro nocagoutHoro mecta MCCTD, nocie gero naxars Ha Enter. 3akpeiTh nanens. CHATH
BBIJICJICHHE.

C nomonipro komansl Tools/Cross Select Mode npoBepHTh B3aMHOE COOTBETCTBHE KBAPIIEBBIX
PE30HATOPOB Ha CXEME U Ha IIIare.

4. Ilpocmomp u o6noenenue ceaseii mexcoy InemMeHmamu cxemosl U nevamuoi niamol. CKOIMPOBATH B
cBOIO pabouyro manky mpoekt X:\Program Files\Altium Designer 6\Examples\Signal Integrity\Differential Pair\.
KomupoBanue TpeOyercs, 4YTOOBI ClOy4ailHO HE TIOBPEIUTh MCXOMAHBIC (ailyibl.  3arpy3uTh MPOEKT
DifferentialPair.PrjPCB. OTkpsITh ABa JOKYMEHTa, BXOSIINE B TIPOEKT:

- DifferentialPair.schdoc — anexrpuyeckas cxema;
- DifferentialPair.pcbdoc — neyarnas mnara.

TpeOyetcs 3ameHuTh ABa pe3uctopa R3 u R7 Ha nBa xonaencaropa émkoctbio 100 nd. YenosHbie
rpadugeckue 0003HaYEeHU KOHIEHCATOPOB U MX TOMOJOTHYECKHE TI0CaJ0YHbIE MECTa HAXOATCS B CTAaHAAPTHOM
oubnmorexe Miscellaneous Devices.IntLib.

B penakTope cxeM HaiiTh u yaanuTh n8a pesucropa R3 u R7. B manenu Libraries mogkimoanTs OHOIHOTEKY
X:\Altium Designer 6\Library\Miscellaneous Devices.IntLib. B ykazannoi 6ubmuoteke HaiTi koHaencarop Cap
Semi 1 pa3MecTHTh JBa IK3EMIUIIPA HAa MECTE OBIBIIINX PE3UCTOPOB. YKa3aTh MO3UIHOHHBIE 0003HadeHus C1 u C2.
[TomcoeMHUTE KOHTAKTHI KOHICHCATOPOB K JIBYM TOPHU30HTAIBHBIM IPOBOTHUKAM.

B penakrope me4aTHBIX IJIaT HAMTH U YIAIUTH TOMOJIOTHYECKHE TI0Caq0uHbIe MecTa pe3uctopoB R3 u R7.
C momompro koMauab! Place/Component Haiitu B Oubarnoreke Miscellaneous Devices.IntLib Tomonornueckoe
nocagounoe Mecto C1206 s koHaeHCaTOpa. YKa3aTh Mo3uiimonHoe o0o3Hauenue C1. PasmecTuts 1Ba
SK3EMIUISIPa TOMIOJIOTMYECKOTO TTOCaIOYHOTO MeCTa KOHJIEHCAaTOpa COTIIacCHO PUCYHKA, TPUBEAEHHOTO HITKE.
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C nomorpro koMmaupl Project/Component Links BeImoHUTE B3aUMOCBsI3b YI'O 1 ocaiouHbIX MECT.
BrienuTs B JI€BOM M CpeTHEM CITHMCKE TTO3UIIMOHHBIE 0003HaueHus C1 1 Ha)kaTh Ha KHOTIKY > /IS TIEPEMETIEHUS B
MpaBbIid CIIUCOK. AHAJOTMYHO CIPYIIUPOBATh Mo3UIMOHHBIE 0003HaueHus C2. Knonka Perform Update. B
penakTope cXeM BEHITIOIHUTH NpsMyTo cuaxporm3anuto Design/Update. B auanoroBoM oxHe HaXaTh Ha KHOTIKY
Execute Changes. Eciu B pegakTope neyaTHbIX IUI1aT [O-MIPEXHEMY OCTaJIOCh 3eNEHOE BBIACTICHUE, TO CIEAyeT
pazBepHyTb Ha 180( 1 TonoJjioruueckue nocajgouHble MecTa KOHIEHCaTopoB.

C nomoupro komanasl Tools/Cross Select Mode nmpoBepuTh B3aMMHOE COOTBETCTBHE KOHAEHCATOPOB Ha
CXeMe W Ha Iuare.

5. Onemenmor xommymayuu. B cpene SolidWorks paspaborath ceMeicTBO TPEXMEpHBIX MOCICH
koMMyTaoHHbIX JieniecTkoB (TOCT 16840-78). CeMelCTBO JISIECTKOB BBITIOJIHHUTD KaK KOHPUTYPUPYEMYIO JIETallb
SolidWorks ¢ ncrnonb3oBanuem TaOIuIB apaMeTpoB. BHENIHNI BU/I IeNecTKa U OTPEAETISIONINe TeOMETPUIECKIE
pasMephl MpeACTaBIeHB Ha pucyHKe. Paszpaborky mnomkmiounth kak PCB3D Momens K COOTBETCTBYIONIEMY
YI'O.0Ocobennocmu mononozuuecKkux npoeKmoe ¢ ucnob308anuem MH0208b1600HbIX naanapuvix IPHU.

NEMNECTKW no NOCT 16840-78
(McnonHeHnwe 2)
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s cnpasxu. Fanout (¢paHayT) — KOPOTKHI OTPE30K MIPOBOIHUKA C TIEPEXOHBIM OTBEPCTUEM Ha KOHIIE,
NpeAHa3HaYEeHHBIN JUIsl YIIPOLIEHHUS] aBTOMATHUECKON TPACCUPOBKY KOMIIOHEHTOB € IJIAHAPHBIMH BBIBOIAMH.
AmnarnoruueH TepMuHy Stringer (crpunrep). OObIYHO MPOrpaMMa aBTOMAaTHYECKO# TPACCUPOBKH CAMOCTOSITEIILHO
TeHEpUPYET CTPUHIEPHI I BCEX IIAHAPHBIX KOHTAKTHBIX TUIOMIAIOK HA HaUalbHBIX TallaX TPACCUPOBKH, a IOCTe
€e 3aBeplICHHUs yIaJseT JUIIHUE TePEXOIHbIE OTBEPCTHSL.

CkonpoBath B CBOIO pabouyro manky npoekt X:\Program Files\Altium Designer 6\Examples\PCB Auto-
Routing\. KomupoBanue Tpedyercs, 4T00BI CIy4aitHO HE HOBPEAUTD HcXoaHble daitibl. 3arpy3uts npoekt PCB
Auto-Routing.PrjPCB. OTtkpbITh 10KyMeHT, BXozsimii B ipoekT BOARD 3.PcbDoc. 3ameTnm, 4T0 Ha TIe4aTHON
ILIaTe BCE MUKPOCXEMBI C IIIIAaHAPHBIMH BBIBOJIAMHU.

Tpebyercs co3paTh CTPUHIEPHI B PyYHOM M B aBTOMaTHUECKOM PEXUME, a 3aTEM IPOBECTH TPACCUPOBKY
MeYaTHOM IJIaThl.

Haiity 1 BBIIETUTHE MUKPOCXEMY C ITO3UIIMOHHBIM 0003HaueHneM U4. Illemdok npaBoii KJIaBUIIICH MBITITH 1
BbIOOp B KOHTeKCTHOM MeHIo Component Actions/Fanout Component. B nuanorosom okuae Fanout Options
OCTaBHTH Bce oNMuuu 0e3 n3MeHeHus. VccnenoBars MomydYeHHBIN pe3yIbrar.

C nomouipro komaaasl Design/Rules m3MeHUTH paBuiia MPOEKTUPOBAHUS B OTHOLIEHUH T€HEPaLH
cTpuHrepoB. B nepese mpoektupoBanus cieBa BeiOparh Routing, 3atem Fanout Control, 3arem Fanout Default. B
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MPaBOM YaCTH JUAIIOTOBOTO OKHA B Tpymiie Fanout Options M3MEHUTh HACTPOUKH:

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomka Apply, 3arem xkHomka OK.

HaiiTu 1 BBIIEUTHE MUKPOCXEMY C IO3UIIHOHHBIM 0003HaueHneM U10. M3 KOHTEKCTHOTO MEHIO MPUMEHUTh
romaamy Component Actions/Fanout Component. HcciemoBars MoTy4eHHBIN pe3yIbTaT, CPABHHUTD ¢ MIPEABIYIICH
MHUKPOCXEMOH.

CHOBa M3MEHUTH MPaBUIIa IPOSKTUPOBAHMS B OTHOIIIEHUH TeHepalyy cTpuHrepoB. B rpymme Fanout
Options ycTaHOBHTS:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

Haiiti 1 BBIIETUTHF MUKPOCXEMY C MTO3UITMOHHBIM 0003HaueHueM U94. 3 KOHTEKCTHOTO MEHIO IPUMEHUTH
komanay Component Actions/Fanout Component. MccnenoBars MoTy4eHHBINH pe3yibTat, CPABHUTH C
NPEIBIAYIIUMU MUKPOCXEMAaMHU.

AHano2uuno ModCHO ucciedosams opyaue KombuHayuu Hacmpoek 6 epynne Fanout Options u ux
Pe3YIbMamuU8HOCMb 8 OMHOWEHUU 2eHEPAYUU CMPUH2EPOS.

YcTaHOBUTH TIepBOHAYATIBHBIC HACTPOWKH TeHEpaIliy CTpUHTepoB B rpymme Fanout Options:

Fanout Style = Auto;

Fanout Direction = Alternating In and Out;

Direction From Pad = Away From Center;

Via Placement Mode = Centered Between Pads.

C momorpro komauab! Auto Route/Fanout/All BEIOTHUTE aBTOMAaTHYECKYIO TCHEPAIMIO CTPUHTEPOB JIJIS
Bcex ocTaBmmxcs MHKpocxeM. C momorrsio koMaambl Auto Route/All BEITOTHUTE aBTOMAaTHIECKYIO TPACCHPOBKY
MEUaTHOH IIaThl (MPOIECC AIUTEIbHBIN, 3aHUMAET HECKOJILKO MUHYT). YOEIUTHCS, YTO MOCIIC 3aBePIICHUS
aBTOMaTHYECKOU TPaCCUPOBKU HEKOTOPBIC CTPUHI'CPHI NCUC3IIN.

6. Paspabomrka nepeonux nanenen PIC. B cpene SolidWorks Beimonauts nepennioro naneias POC,
MIPENCTaBICHHYIO HIDKE B TPEX MPOEKINH. Marepuai mepeaHei maneau — aTlOMAHACBEIN cTutaB AMiI.
duznveckue napaMeTphl 3TOTO CIulaBa BHECTH B peakTop MarepuanoB SolidWorks, a 3arem Ha3HaUMUTH U1
paspabarbiBacMoii Aetanu. MapkupoBarh Haanucu kpackoit UM, uépnsiit TY 29-02-859-78, mpudTom 5 — IIp. 3
I'OCT 26.020 — 80. Crioco6 Hanecenus Haanuceit B cpene SolidWorks pa3paborars caMocTosITEIBHO.
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3.7 Temsl 1200paTOPHBIX padoT
1) Bemonuenwue ueprexeit kommonentoB POC B Solid Works (koHTponsHOE 3a1aH1E)
2) Cocrasnenne Texuuueckoro 3amanus (T3) Ha aBTOMaTH3UPOBAHHOE MPOEKTHpOBaHue Ooka POC
3) KommonoBka u pa3paboTka o61iero Buaa KOHCTpyKImn POC
4) Tlpoextupoanue nueBoi nanenu POC B SolidWorks
5) TIpoextuposanue Hecyteii koncTpykimu POC B SolidWorks
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6) 3HaKOMCTBO C CHCTEMOM aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHMUS MEYATHBIX ILIAT

7) Opranuszanuys u BeaeHne onommnoTek DPD

8) Cosnanue ycioBHbIX rpapuueckux obo3naueHuit (YI'O) anekTpopaano3neMeHToB

9) IIpoeKTUPOBaHHUE ICKTPHICCKUX CXEM

10) Hderamu B SolidWorks

11) Coopxku B SolidWorks

12) Yeprexwu B SolidWorks

13) PucoBanne TpéxMepHBIX 3¢Ku30B B SolidWorks

14) Maccugsl anemenToB B SolidWorks

15) Vcnonk30BaHKue CTaHIAPTHBIX KPENEKHBIX KOMIOHEHTOB B SolidWorks

16) Pa3paboTka mocagouHbIX MECT Ha MIeYaTHOH IJ1aTe JJIT MOHTa)Xa KOHCTPYKTHBHBIX DJICMEHTOB

17) Tlonroroka kommnoueHToB POC 115 KypcoBo#t paboThI

18) JlnanoroBoe pa3MenieH e 3JIeKTPOPaIHOIICMEHTOB Ha IEYaTHOM ruiare

19) PyuHasi ¥ MHTEPaKTHBHAs TPACCUPOBKH MPOBOIHUKOB MEYATHBIX IIJIAT

20) ABToMaruyeckas TPaCCHPOBKA IMPOBOJIHUKOB TEYATHBIX TIAT

21) Obecrieuenue KauecTBa, HAAEKHOCTH 1 onTuMu3arws POC

22) Uzydyenre CpeACTB aBTOMATH3MPOBAHHOTO O(OPMIIEHHS KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM
JOKyMEHTALUH

3.8 Bonipocsl nn¢depeHIIMPOBAHHOIO 3249€Ta

1) Ha3zoBuTe 1 0OXapaKTepHU3yiTe OCHOBHBIE ITAIbl MPOeKTHpoBaHks POC Mo CyIIecTBy pelacMbpIX 3a1ad.

2) Yrto moHMMAETCS O] ONTHMAIILHBIM CHHTE30M YCTPOHCTBA?

3) KakoBbl mpenMyIiecTBa KOMITBIOTEPHOTO MOJCTUPOBAHHS?

4) Ha3o0BuTe 1 OXapaKTePHU3yHTE JBa MOJX0/a K MPOCKTHPOBAHUIO PAIHOICKTPOHHBIX YCTPOUCTB.

5) TlepeuncnuTe OCHOBHBIE dTAMbI MOJCITHPOBAHUSL.

6) Jlaiite moHsTHE MaTeMaTHYECKOW Moean 0ObeKkTa M MOJAeaupoBaHus. Kakue THIBI MaTeMaTUYeCKUX H
(m3nIecKkux Mojenel Bl 3HaeTe?

7) OxapaxTepusyiTe pojib alTOPUTMHYECKUX MPOLIECCOB B MPOLIECCE MOICTUPOBAHUSL.

8) Kakue cmocoObl CTPYKTYpHOTO MOICIMpOBaHUs Bbl 3Haere? IlpuBemure WX CPaBHUTEIHHYIO
XapaKTEPUCTHKY.

9) IlpuBeaute OOIILYIO CXEMY MpOIEcCa CTPYKTYPHOTO MPOCKTUPOBAHUSI.

10) Kakwe THTIBI 3a/1a4 PEIIAIOTCS MIPU CTPYKTYPHOM MojeaupoBanuu? [IpuBeanute mpuMepsl.

11) UznoxuTe CYIHOCTh (DYHKIIMOHAIHLHOTO MOJICIMPOBAHMS U TEPEYHCIUTE OCHOBHBIC OMYNICHHS HPH
(YHKIIMOHATLHOM MOJISIIMPOBAHUH.

12) B kakux nakerax CAIIP BO3MOXHO (pyHKIIMOHAIEHOE MOJICTHPOBAHIE?

13) Yrto moHUMAETCSI MO CXEMOTEXHUIESCKUM MOJICITUPOBAHUEM?

14) CoBOKYIHOCTh KaKUX YpaBHEHHUI 00pa3yeT MaTeMaTHYECKyI0 MOJIellb 00bekTa?

15) IepeuncnuTe OCHOBHBIEC MPOIECAYPHI (HOPMUPOBAHHUSI MAKPOMOJIEIICH.

16) Nzo6pa3ure 0600MIEHHYIO THIIOBYIO CTPYKTYPY MaKpOMOIEITH.

17) Pacckaxxute 0 (¢opMax MpeACTaBICHHS MakKpoMmojeided B  MpOrpaMMax CXEMOTEXHHUYECKOTO
MTPOEKTUPOBAHHUSL.

18) HazoBwure menu pacyéra CTaTHYECKUX PEKUMOB.

19) Ilepeuncnure 1 OXapaKTepU3yHTe OCHOBHBIC METOIBI MOJICTMPOBAHUS CTATHYSCKUX PEKUMOB.

20) Kakue MeToIpl MOJICTHPOBAHMUS MOJIEH BaM W3BECTHBI?

21) Yro Takoe 1rieieBas pyHKImsa?

22) TlpuBenure MPUMEPHI IIENEBBIX (PYHKIIHIA.

23) Yto moHMMaeTCs Moj MapaMeTPUUSCKO ONTUMH3AIHEH?

24) TlpuBenure Kiaccr(HUKAIHIO 3a0a9 TapaMeTPHUYECKON ONTUMU3AIIHH.

3.9 TembI KypcOBBIX IPOEKTOB (padoT)

Ha cepBepe komnbrotepHoii cetn kadenpsl KUIP umeercs 6onee 150 TeM MHIMBUAYANBHBIX 3aJaHAN IS
KypcoBOii pabOoThI (3/IEKTPOHHBIE OMMUCAHMS CXEM AEKTPUUECKUX MPUHIMTHAIBHBIX POC), KOTOpBIE €XEeroIHO
TIOTIOJTHSAIOTCS. M MOIU(DUITUPYIOTCSL.

[Ipu BEIOOpE TEMBI KypCOBOM pabOTHI PEKOMEHAYETCSI PYKOBOACTBOBATHCS CIIEAYIOIINM:

— TeMa KypCOBOU pa0bOTHI JOJKHA OBITh aKTyaJ bHOM, TO €CTh 3aTparuBaTh MPOOIEeMbl, BXKHBIE IS
MIPAKTUYECKON EATENHHOCTH B HACTOSIIIEE BpeMs;

— He cJeyeT BRIOUpaTh TEMY, CMBICI KOTOPOH CTYIEHTY He IMOHATEH, WX €CIIH TperoiaraeMas
TPYILOEMKOCTH €€ PACKPBITHS BBI3BIBAET COMHEHUS B CBOMX CHJIAX;

— criemyeTt n30eraTh MUPOKUX (POPMYITHUPOBOK TEMBI, TaK KaK 3TO MOXKET CIIENIaTh 3aBepIIeHNE PaOOThI
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HEBO3MOJKHBIM, TIOTOMY YTO BpeMsl Ha €€ BBIIIOJHEHUE U €€ pa3Mephbl OTPaHHYCHBI;

— HY)KHO yO@IUTBCSI, YTO JIS PACKPBITHS TEMbI PabOThl UMEIOTCSI HEOOXOAMMbIE MAaTepHAIIbI, ISl YET0
CJICAYCT BBIIIOJIHUTH HpeﬂBapHTeHBHLIﬁ AHAJIN3 JIMTEPATYpPhl U APYTrUX I/IH(l)OpMaHI/IOHHI)IX HCTOYHHUKOB I10 TEMEC
paboTHLI.

4 MeTonnueckue MaTepuabl
s obecnieueHus mporecca 00yueHHs U PeLIeHus 3a1a4 00y4eHHs UCIIOIb3YIOTCS CIIEAYIOIUE MaTepUalIbl:
— METOAMYECKHE MaTepHallbl, OTPENEIONINe MPOIEAYPHl OIEHHBAHNS 3HAHHUN, YMEHHH, HABBIKOB U (MJIN)
ONbITa JEATENIHOCTH, XapakTepU3YIOIIMX JTambl (OPMUPOBAaHUS KOMIIETEHIMH, cortacHo 1. 12 paboueit
MIPOTPaMMBI.

4.1. OcHoBHasl IMTepaTypa

1. HWudopmarmioHHBIC TEXHOJOTHH MPOCKTHUPOBAHUS PAAHOICKTPOHHBIX CPEICTB: y4ed. mocobue mis
cTya. Beicul. yue6. 3aBenenwuii / FO.JI. Mypowmues, 1.10. Mypomues, 1.B. Tropun u ap. — M.: M3natensckuii neHTp
«Axagemusi», 2010. - 384 c¢. (manmmuue B 6ubnmoreke TYCVYP - 8 7k3.)

2. KyapssueB, E.M. OcHOBBI aBTOMAaTH3MPOBAaHHOTO TMPOEKTHPOBaHMA: y4eOHWK 11t By3oB / E. M.
KynpsBues. - M.: Akagemus, 2011. - 304 c. (manuane B 6ubnuorexe TYCYP - 10 ok3.)

3. Pa3paboTka TEXHHMYECKOTO 3aJaHus U TEXHUYECKHUX MpeIoKeHni Ha npoekTupoBanue POC: Yuebnoe
MoCcoOHre K KypCOBOMY W TUILIOMHOMY mpoektupoBanuto / Koopun 1O. I1. - 2016. 83 c. [AnekrpoHHsbIi pecype] -
Pexxum moctyma: https://edu.tusur.ru/publications/6567, cBoOoHBIiA.

4.2, JlonoJIHUTeIbHASI JIUTEpATypa

1. UWudopmanioHHbIE TEXHOJIOTHM NMPOEKTUPOBAHUS PAJHOIIEKTPOHHBIX CPEACTB: YdeOHOe mocolOue K
KypcoBOMYy H AWMIDIOMHOMY mpoektupoBanuio / Koopur HO. I1. - 2016. 74 c. [OnekrpoHHBIA pecypc| - Pexum
mocryna: https://edu.tusur.ru/publications/6566, cBo6oaHBIIH.

2. V¥Yeapos A.C. P-CAD. I[IpoextupoBaHre U KOHCTPYHPOBAHUE DIICKTPOHHBIX YCTPOHCTB. - M.: «[opstuas
nHus-Tenexom», 2004. - 760 c. (Hanuune B 6ubnuorexe TYCYP - 42 3k3.)

3. Cremenko, B.b. P-CAD. TexHonorus npoeKTUPOBaHMS IICUATHBIX IUIaT: Y4eOHOe ocoOue 11l By30B /
B. b. Cremenxo. - CI10.: BXB-IlerepOypr, 2005. - 711 c. (Hanuune B 6ubmuorexke TYCYP - 20 3k3.)

4. Pazpabotrka u odopMIIEHHE KOHCTPYKTOPCKOW TOKYMEHTAlM{ PaJnOdJIeKTPOHHON ammaparyphl:
Crmpasounuk / O.T. PomansrueBa, A.K. UBanosa, A.C. Kynukos u ap.; [lox pen. O.T. PomansraeBoii. — M.; Paguo u
cBi3b, 1989. — 448 c. (nanmune B 6mbnmmorexe TYCVYP - 21 3k3.)

5. Pazepur B.J., Iloramo 10.B., Kypymmn A.A. IlpoextupoBanne CBY ycTpOHCTB ¢ MOMOIMIBIO
Microwave Office. — M.: Comon-TIpecc, 2003. - 496 c. (Hamuune B 6ndamoreke TYCVYP - 14 5k3.)

6. OcHOBBI IPOEKTUPOBAHUS AIIEKTPOHHBIX cpencTB: YueOHoe nocodbue / Kosznos B. I, UepHbimes A. A.,
Ko6pun 0. I1. - 2012. 149 c. [Dnexrponnsiii pecypc] - Pexum mocryna: https://edu.tusur.ru/publications/2783,
CBOOOTHBIN.

4.3. O0s3aTe/ibHBbIE YUeOHO-MeTOANYEeCKUE M0CoOus:

1. HWudopmarnmoHHBIC TEXHOJIOTHH TPOCSKTHPOBAHMS PAIHOICKTPOHHBIX CPEICTB: YdUeOHOe mocodue K
KypcOBOMY M IUILIOMHOMY npoekTtupoBanuto / Koopun FO. I1. - 2016. - 74 c. [DnekrpoHHbIH pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/6566, nara obpamienus: 25.01.2017.

2. ABTOMAaTH3MPOBAHHOE MPOEKTUPOBAHHE PAJMOIIICKTPOHHBIX CPENCTB: MeToquuecKue yKazaHUs 0
camocrosaTensHOM pabdore / KobOpun HO. II. - 2017. 23 c. [OnekTpoHHBEIH pecypc] - Pexmm nmocryma:
https://edu.tusur.ru/publications/6621, nara obparmenus: 25.01.2017.

3. HudopmannoHHBIC TEXHOJOTMH NPOEKTUPOBAHUS PAAMO3IEKTPOHHBIX CPEACTB: MeTtonnueckue
yKa3aHus 10 KypCOBOMY M AUIUIOMHOMY npoektupoBanuto / Koopun 1O. I1. - 2012. 140 c. [DnexTponHsIi pecypc] -
Pexxum mocryna: https://edu.tusur.ru/publications/2615, nara obparenus: 25.01.2017.

4. Altium Designer. SolidWorks. Yacts 1. Pa3pabotka snementHoil 6a3bl: COOPHHMK MpPaKTHUYECKUX
3aJIaHuH TI0 TIPOEKTUPOBaHUIO TiedaTHBIX y3510B POC / O3epkun /1. B. - 2012. 66 c. [DnekTpoHHBIH pecypc] - Pexum
mocryma: https://edu.tusur.ru/publications/1556, nara obpamenus: 25.01.2017.

5. Altium Designer. SolidWorks. Yacts 2. CxemoTexHIYeCKO€ poeKTupoBanie: COOPHUK MPaKTHIECKUX
3aJaHuil 110 IPOEKTUPOBaHUIO MedaTHbIX y3710B POC / Ozepkun /. B. - 2012. 50 c. [OnexTponHslii pecypc] - Pexxum
moctyma: https://edu.tusur.ru/publications/1554, nara obpamenus: 25.01.2017.

6. Altium Designer. SolidWorks. Yacts 3. Tomonoruueckoe npoexkrupoBanue: COOPHUK NPaKTHIECKUX
3aJIlaHMii TI0 IPOEKTUPOBaHMIO MedaTHbIX y3510B POC / O3epkun [, B. - 2012. 95 ¢. [DaekrponHsIi pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1558, nara obpamenus: 25.01.2017.

7. 3HAKOMCTBO C CHCTEMOH aBTOMAaTH3MPOBAaHHOTO TIPOEKTUpOBaHUS medarHbix Twiar P-CAD:
Meroandeckue yKa3aHusi K JabopatopHoi pabore mo gucuuminHe «MHGOpPMAalMOHHBIE TEXHOJIOTHH
npoektupoBanust POC» / Kobpun 10. II. - 2012. 28 c. [OnekrponHnsiii pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/2614, nara obpamenus: 25.01.2017.
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8. Opranmzanuss u BexeHue OMOMMOTEK paguodneMeHToB B P-CAD: Mertoanueckue ykazaHUs K
nmaboparopHoi padore mo nucruunHe « MHpOpMarmonHbie TexHomoruu npoektupoBarus POCy / Koopun 1O. I1. -
2012. 31 c. [Dnexrponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/2612, mnata oGparieHwus:
25.01.2017.

9. Co3panue ycnoBHBIX IpaduuecKux 0003HaueHni paanosneMeHToB B P-CAD: Metognyeckue ykazaHust
K TabopaTtopHoii pabote mo auctuiuinHe «MHpOopMaImoHHbIe TeXHOIOTHH TTpoekTHpoBanus POCy» / Koopwun 1O. I1.
- 2012. 60 c. [DnexrpoHHBI pecypc] - Pexum moctyna: https://edu.tusur.ru/publications/2611, nata oOpareHus:
25.01.2017.

10. Pa3paboTka mocajgoYHBIX MECT JJIsi MOHTa)Ka KOHCTPYKTHUBHBIX JIIEMEHTOB Ha Ie4aTHOH rare B P-
CAD: Meroauueckue ykazaHus K JjlaboparopHoil pabore mo auciuiuinHe «MH(OpMalMOHHBIE TEXHOJIOTHH
npoektupoBanuss POC» / Kobpun 0. II. - 2012. 83 c. [Omekrponsslii pecypc] - Pexum poctyna:
https://edu.tusur.ru/publications/2610, nata obpamenus: 25.01.2017.

11. ®opmuposanre komrnoneHntoB POC ¢ momomipio qucnerdepa 6udimmorek P-CAD Library Executive:
Meroandeckne yKa3aHusi K JiabopaTopHoil pabore mo aucuummiHe «MHQPOpPMalMOHHBIE TEXHOJIOTHH
npoektupoBanust POCy» / Koopun 1O. II. - 2012. 35 c. [OnekrponHbd pecypc] - Pexum pnocryma:
https://edu.tusur.ru/publications/2609, nara obpamenus: 25.01.2017.

12. Cosmanue 3jeKTpuYeckux cxem rpaduueckum pemakropom P-CAD Schematic: Metoguueckue
yKa3aHus K jabopatopHoil pabore mo aucuuimuinHe «MH(pOpMaMOHHbIE TEXHOJIOTHU NpoekTtupoBanusi POCy» /
Ko6puwu 0. I1. - 2012. 46 c. [DnexTponHsiii pecypc] - Pexxum mocryma: https://edu.tusur.ru/publications/2608, nara
obpamenus: 25.01.2017.

13. JluanoroBoe pasmelneHre diekTpopaanodieMentoB B P-CAD: Mertonnyeckue yKasaHus K
naboparopHo#t padote no aucuumHe «MHpopmamonnsie Texaonoruu npoekruposanus POCy» / Kobpun 1O. I1. -
2012. 48 c. [Dnexrponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/2607, mata oGpareHws:
25.01.2017.

14. Pyynas W WHTEpaKTHWBHAs TPACCHPOBKH MPOBOAHWKOB medaTHhIX Iar B P-CAD: Meronudeckue
yKkazaHus kK naboparopHoit pabote mo aucuumunHe «MHpOpMaIMOHHBIE TEXHOIOTUH TpoeKTupoBaHus POCy» /
Ko6puu 0. I1. - 2012. 51 c. [DnexrponHsIii pecypc] - Pexxum mocryma: https://edu.tusur.ru/publications/2606, nara
obpamenus: 25.01.2017.

15. ABromarudeckas TpacCHpOBKa MPOBOAHUKOB medarHbIX miaT B P-CAD: Meronnueckue ykasaHus K
nabopartopHo# padore no aucuurumbe « MTHGOopMaImoHHbIe TexHOMoruu npoekTupoBanus POCy / Koopus 1O. I1. -
2012. 36 c. [Dnexrponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/2605, mata oGparieHwus:
25.01.2017.

16. OcHOBBI SProHOMHKH W JAW3aiiHa pPaAMOAIEKTPOHHBIX CPEICTB OBITOBOrO Ha3zHa4YeHUs: YuyeOHOe
mocobme / KommakoB A. K. - 2012. 200 c. [Onekrponsslii pecypc] - Pexum gocryma;
https://edu.tusur.ru/publications/1112, nara obparuenus: 25.01.2017.

17. Pacy€t ToMmuHBI BIaro3aluTHEIX MTOKPRITHH Aetaneit POC: Meromudeckoe mocoOre i1 BHITIOTHCHHS
npaktudeckoro 3aHsaTus / KommakoB A. K. - 2012, 11 c. [OnekrpoHHslii pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/1040, nara obpamenus: 25.01.2017.

18. Pacuer coOcTBeHHOU uacToThl TewaTHOTO y3na POC: Merogumyeckoe mocoOue Ajsi BBIMOJIHEHHS
npaktudeckoro 3amatus / KommakoB A. K. - 2012. 4 c¢. [Onmekrponnsni pecypc] - Pexum nmocryma:
https://edu.tusur.ru/publications/1043, nara obparmenus: 25.01.2017.

19. BeiOop u pacuer cuctembl amoptuzanuu Ojoka POC: Mertoandyeckoe mocoOHe i BBIMOJIHEHHUS
npaktuueckoro 3anatus / KommakoB A. K. - 2012, 11 c. [Onexrponsslii pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/1045, nata obpamenus: 25.01.2017.

20. Pacuér teruoBoro pexxuma 61oka POC : Meronudeckoe mocoOue it BBITIOTHEHHS MPAKTUYECKOTO
sansatus  / Kowmako A. K. - 2012, 8 c¢. [Onekrponneii pecypc] - Pexum  goctyna:
https://edu.tusur.ru/publications/1044, nara obpamenus: 25.01.2017.

21. Ompenenenne MaccorabapUTHBIX OKa3areneld KoHCTpyKiwH 610ka POC: MeTtonudeckoe nocobue st
BBIMOJTHEHUST nipakTryeckoro 3auatusi / Konnakos A. K. - 2012. 6 c. [OnexTponHsi pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/1046, nata obpamenus: 25.01.2017.

22. XyooXeCcTBEHHO — KOHCTPYKTOPCKas pa3paboTKa JIMIEBOM MaHENIN Paauo3JIeKTPOHHOTO yCTPOWCTBA!
Mertomuueckoe mocoOue Mo BBIMOMHEHHIO pakTudeckoro 3anstus / Kongakos A. K. - 2009. 19 c. [DnexkTpoHHBIN
pecypce] - Pesxum nocryma; https://edu.tusur.ru/publications/1175, nata obpamienus: 25.01.2017.

23. OcHOBBI Au3aiiHa ¥ KOMIO3UMLIMH B TexHUKe: YdueOHoe mocobue / KommakoB A. K. - 2012. 97 c.
[DnexTponHusIii pecypc] - Peskum mocryma: https://edu.tusur.ru/publications/1270, nata obparnenus: 25.01.2017.

24. Marepuaniel Juis pacdeToB cucTreMbl amoptuzaimu POC: YueOHO-Meromuueckoe mocodue s
CTYICHTOB HampaBieHUs « KOHCTpyHpoBaHHEe U TEXHOJIOTHS JIEKTPOHHBIX cpencTBy» / UepHsimieB A. A. - 2014. 33 c.
[DnexTpoHHsIi pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/3927, nara o6pamenus: 25.01.2017.
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25. OCHOBBI KOMIBIOTEPHOTO TPOCKTHPOBAHUS ¥ MOJCIUPOBAHUS PAHOIICKTPOHHBIX CPEICTB: YUeOHO-
Meromuieckoe mocobme / Kpaceko A. C. - 2012. 64 c.: Hayuno-oOpazoBarenpubiii mopran TYCYP,
https://edu.tusur.ru/publications/1030, nata obpamenus: 26.01.2017.

26. OCHOBBI KOMITBIOTEPHOTO TPOCKTUPOBAHMS M MOACTHUPOBAHUS PATHUOIICKTPOHHBIX CPENCTB : YUeOHO-
METOIMYECKOe MOCOOWe Ui CTYACHTOB IPH BBIMOJHEHUM 3aJaHWN 10 MPaKTHKe W JabopaTtopHbIM pabortam /
Tucnenko B. W. - 2016. 23 c.: Hayuno-o6pasosarensusiii mopran TYCYP, https://edu.tusur.ru/publications/6547,
nara obpamenus: 26.01.2017.

4.4. ba3bl JaHHBIX, UHGOPMAIIMOHHO CNIPABOYHBIE H MOUCKOBbIE CUCTEMbI

3. https://www.yandex.ru/ - 3To mouckoBast HH(pOpPMAIHOHHas ciucTeMa B MIHTepHETe ¢ yUETOM PyCCKOM
MOP(}OIOTUU U BO3MOKHOCTBIO PETHOHATIBHOTO YTOUHEHUSI.

4. https://www.google.ru/ - 3To TepBas MO TMOMYJISIPHOCTH KpPYyMHEHIIass MYJIbTUA3bIYHAS TTOMCKOBAs
cucrema MuTepHeTa, mpuHamIexamas xkoprmopanuu Google Inc., 3anumaromas 6oee 60 % MHUPOBOTO pHIHKA.

5. Hayunas snextponnas 6ubnuorexka eLIBRARY.RU — kpymHelmuii poccuiickuii WHPOPMAaIIMOHHBIH
TTOPTaJ B 00JIACTH HAYKH, TEXHOJIOTHH, MEIUITHHEI K 00pa30BaHUs, COMEP KA pedepaThl U MOJHBIC TEKCTHI 0oJiee
18 mutH Hay4HBIX ctareid 1 myonukanumii. URL: http://elibrary.ru/defaultx.asp? (zoctyn cBoOOIHBI).

6. Dnekrponnas Oubauoteka «JlaHb» Pecypc BKiIo9aeT B ce0s1 2JIEKTPOHHBIC BEPCHH KHHT 10 MaTEMaTHKE,
(bu3HKe, NHKEHEPHBIM HayKaM, Y)KOHOMUKE U MEHEKMEHTY, ipaBy u topucnpynenuun. URL: http://e.lanbook.com/
(mocTym cBOOOTHBIH).

7. CHIPINFO - xpynHeHIIMii CIOpaBOYHHK 10 HMMIIOPTHBIM W OTEYECTBEHHBIM 3JIEKTPOHHBIM
KOMIIOHEHTaM, 1 paaunoneraasiM. [B Uareprere] 2016 . URL: http://www.chipinfo.ru/ (moctym cBo6oHbI#H).

6. '"[lmatan" — sMeKTPOHHbIE KOMIIOHEHTH M M3MepHTenbHas TexHuka. [B Murepuere] 2016 r. URL:
http://www.platan.ru/ (mocTym cBOOOIHBI).

7. "IIpomanekTpoHHKa" — TOCTaBKH OHJICKTPOHHBIX KOMIOHEHTOB. [B HWarepuere] 2016 r. URL:
http://www.promelec.ru/ (octym cBOOOIHBIIA).
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