MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
OCHOBBI KOHCTPYMPOBAHMA U TeXHOJIOTMH NMPOU3BO/CTBA Pa{M03/1eKTPOHHBIX CPe/ICTB

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpanenHocTs (nipoduib): Pafio/i0KaljHOHHbIE CUCTeMbI U KOMILIEKChI

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 5

Cemectp: 9

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 9 cemecTp Bcero EayHuiib
1 Jlekuuu 34 34 yacoB
2 [IpakTryeckue 3aHATHA 17 17 4acoB
3 JlabopaTtopHbIe 3aHATHS 17 17 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 68 68 4yacoB
5 CamocrosiTesibHasi paboTa 40 40 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 OO6asi Tpy0eMKOCThb 108 108 4yacoB
3.0 3.0 3.E

3auet: 9 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokos Ne 1/2017 ot « 19 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.05.01 PasriosneKTpoHHbIE CUCTeMbl U KOMILIEKChHI, yTBep)kaeHHoro 2016-08-11

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

cT.nperiofaBaresib Kad. KUITP Konpgakos A. K.

3aBeayromumii obecreunBarolei Kad.
KUTIP Kapabau B. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

JoueHT Ka. KUITP Kob6pwuH HO. T1.
noueHt kKad. KUTTP UepHeiwios A. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

OcHoBHBIMU Liesiamu nipeniogaBanust gucuuriniel OITOIT B1.B.O/1.7 «OCHOBBI KOHCTPYUPOBaHUs
Y TEeXHOJOTMU TIPOM3BO/CTBA PaZM03/eKTPOHHBIX cpefcTB» (denepanbHoro komrnoHeHta 'OC BO mno
HarpaBJ/IeHUIO TOATOTOBKU CreLUaJruCToB Mo crenuaibHoCcTi 11.05.01 «PagunosiekTpoHHBIE CUCTEMBI U
KOMIIJIEKChD» SIBJISIFOTCSL:

- O3HaKOMJIEHHe CTY[EHTOB C COBPEMEHHBIMU MEeTOAaMU KOHCTPYMPOBaHUSI U TEXHOJOTMYeCKUMU
niporieccamu mipou3BocTBa POC ¢ menbio mpruobpeTeHus CIOCOOHOCTH pa3pabaThiBaTh CTPYKTYPHBIE U
(hyHKIIMOHA/IbHbIE CXeMbl PaJIM03/IeEKTPOHHBIX CUCTEM Y KOMIUIEKCOB, @ TaKKe MPUHLUIHAIbHbIE CXeMbI
PaZi0371eKTPOHHBIX YCTPOUCTB € mpruMeHeHneM coBpeMeHHbIX CAITP 1 nmakeToB NpuK/aJHbIX IPOrpaMmm

- obecrieueHre Ha OCHOBe TIOJyYeHHBIX 3HAHWH peIleHUs 3afiad 10 MPOEeKTUPOBAaHUIO JeTasieH,
y3/I0B U PpaJIMOTEXHUYECKUX CHUCTEM B COOTBETCTBMM C TeXHHUUECKHUM 3aflaHueM, TpeOyeMoii
Ha/Ie)KHOCTBI0 Ha 0a3e IIMPOKOTO WCIIOb30BaHUSl YHUGUKALMK, HOpPMa/lW3allid W CTaHJApPTHU3alu
KOHCTPYKTHBHBIX 3/IeMeHTOB U y3/10B POC ¢ ucnonb3oBaHWeM CpefCTB aBTOMaTH3alviy NIPOEeKTUPOBAHNS;

- (popMupOBaHUe y CTy[ZeHTOB Ha OCHOBe CHCTeMHBIX Tpe/iCTaB/IeHU 0 Tpoliecce co3ganus POC
yMeHUsl pa3pabaTbiBaTh MPAaKTHUECKYI0 TIPOEKTHO - KOHCTPYKTOPCKYH0 JOKyMEHTAL[MI0 Ha KOHCTPYKLMH
Mogpysnel, 610koB U npubopo POC Ha cOBpeMeHHOW HOPMAaTHBHOM, 3/IEMEHTHOM W TEXHOJIOTMYeCKOH
baze.

1.2. 3agaum JUCIMIIIAHBI

— IlpenosaBaHue AUCLUITIMHBI HAllpaB/ieHO Ha MOJArOTOBKY CTYAEHTOB K PelleHUI0 C/Ie/IyOLInUX
nipodecCcroHaNbHBIX 3a/1au:

— - BbIOOp OMNTHUMAa/bHBIX KOHCTPYKTOPCKO - TEXHOJOTMYeCKWX pellleHWd Ha BCex 3Tarax
nipoljecca npoekTtrpoBaHuss POC: OT TeXHWUYeCKOrOo 3a/jaHusi [0 TIPOM3BOACTBA W3/e/Wi, OTBEYarOIIUX
1esiiM - (PyHKITMOHUPOBAHUS, TEXHOJOTUH TIPOM3BOJCTBA M 00eCreueHUs] XapaKTePUCTUK OOBLEKTa,
oripe/iesIIOIINX ero KauecTBo, ¢ npuMeHeHreM coBpeMeHHbIX CATIP ¥ rakeToB NPUK/IAAHBIX TTPOTPaMM.

— -pa3paboTKa TIPOEKTHO - KOHCTPYKTOPCKOH JOKyMEHTAaIlMd Ha OOBEKThI MPOEKTUPOBaHUS
PaJ03IeKTPOHHBIX CPEJICTB B COOTBETCTBUH C HOPMAaTHBHBIMU TPeOOBAaHUSIMH M BBITTYCK TeXHUUECKOU
JOKYMEHTAaL[MH1 C UCI0J/Ib30BaHHWEM MaKeTOB MPUK/IaHbIX [IPOrPaMM.

— - yuacTHe B JleATelTbHOCTH KOHCTPYKTOPCKO-TeXHOOTHUYeCKUX C/TY>KO TI0 BBITIOTHEHHIO 3a7iayu
KOHCTPYUPOBAaHUS U TeXHOJIOTUU IPOX3BO/CTBA PAZHU03/IeKTPOHHBIX CPe/CTB.

2. MecTo pucimiuinHeel B cTpyKrype OITOII

OucuynmHa «OCHOBBI KOHCTPYMPOBaHHSI M TEXHOJIOTMM TPOU3BOACTBA PaJHO3/1€KTPOHHBIX
cpeactB» (B1.B.0/].9) oTHOCUTCS K 610Ky 1 (BapyHaTHBHAas yacThb).

[MpequiecTByOUMMY  AUCLITIZIMHAMY,  (OPMUDYIOIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
c/iefiylolie AUCLMIUIMHBL: VIHXKeHepHass W KoMIbioTepHas rpaduka, OCHOBbI KOMITbIOT@PHOTO
MPOEKTUPOBAHUS U MOZE/JHMPOBaHUSl  PAJMO37eKTPOHHBIX  CpeACTB,  Paauomarepuansl U
PaIMOKOMITOHEHTHI.

[TocnepyromyMu JUCLUTIIMHAMU SIB/ISIOTCS: [IpoeKTHpOBaHUe paju0TeXHUYECKUX CUCTEM.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUILUIUHBI

[Tporecc u3yueHus: AUCLMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHMe C/IeAYIOLMX KOMIIeTeHLWI:

— [TIK-2 criocobHOCTRIO pa3pabaTbiBaTh CTPYKTYpPHble U (PYHKI[MOHA/JIbHbIE  CXeMbI
PaZiM03/IeKTPOHHBIX CUCTEM W KOMIUIEKCOB, a Take NPUHLMIMA/IbHble CXeMbl paZr03/1eKTPOHHbBIX
YCTPOWCTB C nprMeHeHreM coBpeMeHHbIX CATIP v makeToB NpUK/IaZHBIX TIPOrPaMM;

— [TIK-7 crnocobHOCTBIO pa3pabaThiBaTh TMPOEKTHO-KOHCTPYKTOPCKYIO —JOKYMEHTAI[UiI0 B
COOTBETCTBUM C HOPMaTUBHBIMU TPeOOBAHUSIMU U OCYILECTB/STh BBITYCK TEXHUUYECKOUN JOKYMeHTALUU C
VICTI0/Tb30BaHUEM I1aKeTOB IPUKJ/IAIHBIX ITPOrpPaMM;

B pe3synbrarte usyueHus JUCLIAIUIMHBI CTYEHT JO/DKeH:

— 3HaTb - OCHOBHbIe JTanbl IPOEKTUPOBAHWS W CO3JaHUS DPaJUO03/eKTPOHHBIX Cpe/CTB,
TIPUHLUIBI BbIOOPA KOHCTPYKTOPCKUX pellleHu U obecriedeHursl HaJ|eXKHOCTU; - YDOBHU pa3yKpyITHEHUs
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POC, »smeMeHTHYHO ¥ KOHCTPYKTMBHYIO 0a3bl POC; - ocHOBHble (aKTOphl, 00yC/IaBIMBaIOIIHE
KOHCTpyKUMio POC u Biusitole Ha HaJ@XKHOCTb M XapaKTePUCTUKHU PaJIM03JIeKTPOHHOM armaparyphl,
Crioco0Obl peanu3alyy TpeOOBaHM K HAJ|eKHOCTH amlrapaTypbl U CTaOUIBHOCTH ee XapaKTepUCTHK; -
OCHOBBI 3auuThl POC 0T BO37eWCTBUSI KIMMAaTMYeCKUX (DaKTOPOB OKpY)Karollleid Cpefibl; - OCHOBBI
3aIuThl KOHCTPYKIWH POC 0T MexaHW4YeCKUX BO3ZEHCTBU; - OCHOBBI 00eCTieueH st TeT/IOBbIX PeXXUMOB
P3C; - ocHoBbI 3auuThl POC 0T BO3JeMCTBUSI TIOMEX W MOHU3UDYIOLIMX U3/TyueHUi; - obecrieyeHre
3/1eKTPOMarHUTHOW COBMECTUMOCTU PaJM03/1IeKTPOHHBIX YCTPOMCTB; - TUTIOBbIe MPOrpaMMHbIe CpeJiCTBa
JJIs1  aBTOMaTu3aliM TMPOEKTUPOBaHUSl TeuaTHbIX I171aT PaJU03JIeKTPOHHBIX YCTPOMCTB; - TMYyTH
TIOBBIIIIEHUST HA/IE)KHOCTH ¥ JIOJITOBEYHOCTH  PAJHMO3/IeKTPOHHBIX  YCTPOMCTB; - OCOOEHHOCTH
KOHCTPYKIMI ¥ TeXHOJIOTHU Tpou3Bo/icTBa POC, yuuThiBatoye TpeboBaHUs 3PrOHOMUKHM U Au3aiiHa; -
0COOEHHOCTH KOMITIOHOBKH PaJM03/IeKTPOHHBIX CPEZCTB; - OCHOBHBbIE TIPUHLUIBI M METOZBI PacueTa,
TIPOEKTUPOBAHUSI U KOHCTPYHMPOBaHUS DPaJUOTEXHUUECKUX YCTPOWMCTB M CHUCTeM Ha 0a3e CHCTeMHOTro
MOAX0/a, BK/KOUash 3Talbl CUCTEMHOrO, CXEMHOIO, KOHCTPYKTOPCKOTO M TeXHOJIOTMYecKoro
NIPOEKTUPOBaHuUs, Ha 0Oa3e npuMmeHeHus: coBpeMeHHbIX CAIIP U rakeTOB TPUK/IAJHBIX TPOrpaMM; -
TpebOBaHMS CTaH/apPTU3aLMN TeXHUUECKOU JOKYMEHTAIHH .

— yYMeTb - MCII0/Ib30BaTb MeETO[bl KOHCTPYMPOBaHHSI (DYHKLIMOHAIbHBIX Y37I0B Ha OCHOBe
MUKpoMHHHaTiopu3aiuu POC; - aHa/mM3UpoBaTth, COIIacOBBIBATh U BbIaBaTh TexHUUeckoe 3ajaHue (T3)
Ha KOHCTPYMPOBaHWE paJMOIeKTPOHHBIX CPEJCTB; - TIPOM3BOJWTH HEOOXOJMMbIe KOHCTPYKTOPCKHE
pacueThbl M0 00eCIeueHHI0 TeIJIOBbIX PeXUMOB, 371€KTPOMAarHUTHOM COBMECTHMOCTH, TI0 3allliTe OT
BHeITHUX Bo3felicTBUl Ha POC; - NpPUMEHSITh KOMIbIOTEPHbIE CHUCTeMbl M TaKeThl TPUKIaJHBIX
NporpaMM /i/isi  TIDOEKTHUPOBAHWSI U MCC/Ae[OBaHUSI PpafIMOTeXHUYeCKUX YCTPOWCTB; - BBIOMpATh
3/IeMeHTHYI0 0a3y Y WCIOb30BaTh HOPMATHBHBIE MaTepvajabl U TEeXHWYeCKYH JOKyMEeHTalHio,
HeoOxoquMble [T BbIOOpa KOHCTPYKTODCKMX peIleHHM paJu03/7eKTPOHHBIX YCTPOWCTB C Y4YeTOM
TpebOBaHMI CTaHAApTH3aLMK, YHUGUKALMKM, MHHUATIOPU3ALUM, HaZeXHOCTH, YCTOWYMBOCTH K
BO3/IEMICTBUIO OKPY)KaroLlel Cpe/ibl, 37IeKTPOMarHUTHON COBMECTUMOCTH, TEXHOJIOTMUHOCTH, 5PTOHOMUKU
W [u3aiiHa; - TIpaBUIbHO O(OPM/IATH KOHCTPYKTOPCKO - TEXHOJIOTMUECKYH JIOKyMeHTalUio
(rpaduueckyro ¥ TeKCTOBYI0) coryiacHo TpeboanussM ECK/I; - mpuMeHSITh JeHCTBYIOI[ME CTaHapThI,
TIOJIOXKeHUS] M UHCTPYKLMM TI0 O(OPMJIEHHIO TeXHWYEeCKOW [JOKYyMeHTAaliy; - TPAMOTHO T0JIb30BaThCsl
MeTOANUeCKUMU U HOPMATHMBHBIMM MarepuasiaMy 0 KOHCTPYMPOBaHUIO W TEXHOJOTMU MPOU3BOJCTBA
PaJMO3/1eKTPOHHbIX CPEACTB, TEXHUYECKOHM U CIpaBOYHOM JIMTepaTypod, TOCyAapCTBEHHbIMU MU
OTpac/ieBbIMU CTaH/|aPTaMHU.

— BJajeTb - COBPEMEHHbIMM IPOTPaMMHBIMU CPeACTBaMM TOJTOTOBKM KOHCTPYKTOPCKO —
TEeXHOJIOTUUECKOW [IOKyMeHTalWy; - TWIIOBbIMA TPOTrPaMMHBIMU CpeJCTBaMHU [Jis aBTOMaTH3alyu
MIPOEKTUPOBAHUSI M MO/e/IMPOBaHUsl Pa/IM03/IeKTPOHHBIX 1iereid, YCTPOWCTB U CUCTeM; - MeTOJaMH,
HeoOXOAUMBIMHU [I7IsT BbIOOpa 371eMeHTHOM 0a3bl M KOHCTPYKTOPCKUX peIleHHH C ydyeToM TpeOoBaHH
Ha/le’)XKHOCTH, YCTOMYUBOCTHU K BO3/IeHCTBUIO OKPY>KatoIllel Cpe/ibl, 37IeKTPOMarHUTHOM COBMECTUMOCTHU U
TEeXHOJIOTUUHOCTH.

4. O0beM AMCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaByseT 3.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmumie 4.1.
Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTUHBI

Busl yue6HOM AesTeTbHOCTU Bcero uacos CemecTpsbl

9 cemectp
AynutopHblie 3aHSTHS (BCEro) 68 68
Jlekumu 34 34
[IpakTyeckue 3aHATUSA 17 17
JlabopaTtopHbIe 3aHATHUS 17 17
CamocrosiTenbHasi paboTa (Bcero) 40 40
OdopmsieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 13 13
ITpopaboTKa JIEKIMOHHOTO MaTepurasa 11 11
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ITogroToBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 16 16
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eavnnipbl TpygoeMKoCTH 3.0 3.0

Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSATUM

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jensl JAUCHUILIHHLI K BU/IbI 3aHATHH
Pa3zesnbl AUCIIUTUIMHBI ¥ BU/IBI 3aHSITHU TIpUBeEHbI B Tabnwviie 5.1.

= | & | §
2 I
T > a = U
= a o 8z 4 =
= ) 5 CEG o 9 QE) =
= s z = S 2 > 5
Ne Ha3Banus pa3zgenoB JUCLIUTIUHBI g 5 = 5 o @ S5
= £ £ E | 82| &%
c g | g me| &=
3, \s! S
[=F lc:c (_EU
= O
Beenenue 2 0 0 0 2 IK-2, IIK-7
2 |MetoonornyecKrie OCHOBBI 4 1 2 4 11 IK-2, T1K-7
KOHCTpyupoBanust POC.
3 |[IpoekTrpoBaHue KOHCTpyKLui POC 4 2 4 6 16 [1K-2, I[IK-7
pa3/UuUHBIX YPOBHEU U
(YHKIIMOHATbHOTO Ha3HAUeHUsl.
4 | DneKkTpuuecKue COeIMHEeHUS U MOHTaX 2 1 0 3 6 IK-2, I1K-7
B KOHCTpyKLusax POC.
5 | OcHogslI 3auTel POC 0T BO3AeMCTBYSA 4 1 4 6 15 [IK-7
K/IMMaThueCKUX (akTo—poB
OKpY>Karoler cpeJibl.
6 | OOBeKTsI - HocuTe M U 3aiurta POC oT 2 2 4 7 15 [1K-7
MeXaHUYeCKHUX BO3ZeMCTBUM.
7 | OcHoBbl 3a11uThl POC oT Bo3zieicTBYsA 2 0 0 1 3 [TK-2, ITK-7
HerpeJHaMepeHHbIX TTOMeX U
MOHU3UPYIOILIUX U3TyUeHU.
8 |OcHOBBI HaJ|EXKHOCTU KOHCTPYKLUH 2 1 3 5 11 [1K-2, I[IK-7
POC.
9 | ba30Bble TeXHO/IOrMYeCKyre TPoLeCChl B 4 0 0 1 5 [1K-7
nipousBozctse POC.
10 | CucTeMbl aBTOMaTHU3UPOBAHHOTO 4 9 0 5 18 [1K-2, I[IK-7
MPOEKTUPOBAHUS KOHCTPYKLIMW U
TexHosioruii POC.
11 | KoHTposib, UCIbITaHUS U 0becrieueHye 2 0 0 1 3 I1K-2, IIK-7
KauecTBa npoektupyemMbix POC.
12 | 3akmoueHue. 2 0 0 1 3 I1K-2, TIK-7
Utoro 34 17 17 40 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

9 cemecTp

1 Beenenue

Lenb n3yueHUs1 AUCLUTUIUHBI, €€
CTPYKTYypa U 3a/lauM, CBsI3b C [PyTUMU
JUCLUTIZTIMHAMM CTIel[ha/IbHOCTH.
EpuHcTBO mporjecca cxeMOTEXHUYECKOTO
MPOEKTHUPOBaHUsI, KOHCTPYUPOBaHUS U
TexXHOoJI0ruu rpoussozcTea POC, ero
CBSI3b C HAYYHO-TeXHUUECKUM
rporpeccom. Bkiaz oTeueCTBEHHBIX
y4eHbIX B TEOPHIO U MPAKTUKY
Pa/IM03/IEKTPOHHOTO MPHUOOPOCTPOEHUSI.

N

Ntoro

ITK-2, ITK-

2 MeTopooruueckue 0CHOBBI
KOHCTpyupoBaHus POC.

1. POC - KaK TexHAUeCKas CUCTeMa.
CucTeMHBIN NMOAX0[, - METOA0I0TMUecKast
OCHOBA TIPOEKTHPOBaHHUsI KOHCTPYKLIUNA U
texHonoruii POC. MeTobl
MPOEKTUPOBAHUSI COBPEMEHHBIX
Pa/iI03/1IeKTPOHHBIX CPEJCTB.
TexHuueckoe 3afiaHue, GyHKIMOHATbHbBIN
aHa/n3 371eKTPUUYEeCKON CXeMBbl,
dbopMupoBaHUe U pa3MelrieHre
(YHKIMOHAMBHBIX Y3/10B, KOMIIOHOBaHUe,
JieTasbHasi MPopaboTKa KOHCTPYKLMU
POC. 2. CtpykTypHble ypoBHU POC,
YPOBHU pa3yKpyITHeHUs1, S/ieMeHTHas U
KOHCTPYKTHBHasi 0a3bl. THIIOBbIE
koHcTpykuuu POC. HopmaruBHas 6asa
MPOEKTHPOBAHUs1, KOHCTPYKTOPCKUe
JIOKYMEHTbI, BU/bI I KOMITJIEKTHOCTb,
o603HaueHre. OCHOBHBIE HalpaB/IeHUS
CTaH/IapTU3al[ui B KOHCTPYUPOBAHUU
P3C. lokymeHTOOOOpOT.

HToro

TIK-2, TTK-

3 [IpoekTrpoBaHue KOHCTPYKLIUW
POC pa3nuuHbIX YpOBHEH 1
(yHKIIMOHATLHOTO Ha3HAUeHUsl.

Knaccudukaiysi KOHCTPYKLWN
POC.TIpUHUMINBI TEYaTHOTO MOHTAaXa,
JIOCTOMHCTBA U HeJOCTaTKU. TexHO/Iorus
W3rOTOBJIEHUS MIeUaTHbIX I1/1aT.
Pa3paboTKa meyaTHbIX IJ1aT C
npuMeHeHreM CAITP P-CAD.2. OcHoOBBI
KOHCTPYMPOBAHUS U TEXHOJIOTUSI
MUKpocbopok. KomronoBka POC kak
MPOMEKYTOYHOE KOHCTPYKTUBHOE
pelieHre. MeTo/ibl KOMITOHOBKH

[TK-2, ITK-
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paguoannaparypsl. OnpejeneHue
KOMITOHOBOYHBIX B3aUMOZ,eCTBUN
(YHKL[MOHA/BbHBIX Y3/I0B,
N0CJ1e[,0BaTeIbHOCTb KOMITIOHOBaHUS
PSC.OcobeHHOCTH TIPOEKTHPOBAHUS
KOHCTpYKUMU POC pasnnuHbIX YpOBHeH
Y (PyHKL[MOHA/JBHOTO Ha3HaYeHUsl.
Metoppe! KoHCTpyHUpoBaHus POC.
ba3oBble Hecy1e KOHCTPYKLIMU.
KoHcTpyupoBaH#Ue siueek, 6/10KOB, CTOEK.
Yuet TpebG0OBaHMI1 SPrOHOMUKH U
[3ariHa py KoOHCcTpyrpoBanuy POC.

HToro

4 DneKTpUYecKue coeMHeHUs U
MOHTa&X B KOHCTpyKLuax POC.

O/eKTpuyecKre CoeIMHeHUsI U MOHTaxX B
koHcTpyKumsax POC. Knaccudukarys
KOHCTPYKTOPCKO — TeXHOJIOTUUeCKUX
METO/I0B pean3ariiy JeKTpuIeCKUx
coeguHenui B POC. IlepcriekTHBHBIE
CIIOCOOBI 37IEKTPOMOHTAKa.

HNToro

TK-2, TTK-

5 OcHossl 3a1uTse! POC or
BO3/Ie[iCTBUS KJIMMaTH4e CKUX
(haKTO—pOB OKpYy>KarolLleil cpefbl.

Knaccudukarus K1MmaTryeckux
(hakTOpOB BHeIlIHel cpe/bl. BivssHue
K/IMMaTtuueckux (axkropos Ha POC,
BO3/IefiCTBHe Ha 37IeMeHTHY0 6asy
TemriepaTyphl, BIaXXKHOCTH,
aTMocdhepHOro /laB/ieHus], MOPCKUX Cofeit
B atMocepe. Bo3geiicTBre necka u
TbI/IM, COTHEYHOM pajualiuu,
Ouonornyeckux aktopoB. OCHOBHbIE
crioco6bI 3aiuThl POC oT Bo3aelcTBYS
K/IUMaThueCKUX (aKTOPOB OKpYrKatoljei
cpezbl. Boibop MaTepranoB U MOKPLITUNA
nipy nipoekTrpoBaHny POC. Ob1as
XapakTepucTHKa Terioobmena B POC.
3aKOHBI TeTJIONPOBOHOCTH, KOHBEKLIUU
Y U3/TyueHUs, CJIOKHBIN Terioo0MeH.
[Tpoueccel TeryioobMeHa Tipu pabore
POC u nipu B3aumogeticteuu POC c
OKpy»Katolle cpesioi. CUCTeMbl
obecrieueHus JOMYCTUMOT'O TETIJIOBOTO
peXkrMa, OCHOBBI 00eCTieyeHust TeTIOBbIX
pexxumoB POC.

HToro

[1IK-7

6 OOBEKTHI - HOCUTeMU U 3armra POC
OT MeXaHU4eCKUX BO3/1eHiCTBUH.

Knaccudukarysi 00beKTOB — HOCHTe el
pajiMoanaparypbl. Bubpatuu, yaaphbi,
JIMHEVHbIe Meperpy3Ky, KOMIIEKCHbIe
MexaHuYeCKHe BO3/1elCTBUSI.
®u3nueCcKui aHaau3 JUHaAMHAYeCKUX
cBoicTB KOHCTpYKLMM POC. Pacuer
JMHaMHWUe CKUX XapaKTepPUCTHUK
koHcTpykiui POC. Bribop crctem
aMOPTH3aLUM /151 Pa3/TIMYHbIX

[1IK-7
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KOHCTPYKL. OCHOBHBIE CIIOCOOBI
3aLuThl KOHCTPYKLM POC ot
MeXaHWueCKUX BO3/IeHCTBUM.

HToro

7 OcHoBbI 3amThl POC oT
BO3/1eliCTBUS HeTpeJHaMepeHHbIX
MOMeX ¥ MOHU3UPYIOLIUX U3TyUYeHUN.

ITapa3uTHble 3/1eKTpUUeCKHe CBA3H,
HaBO/IKU, HeTIpeJjJHaMepeHHbIe IOMeXU B
KOHCTpYyKLUax POC. DKkBUBaneHTHbIe
CXeMbl NapasuTHbIX CBsi3el. [IpuHIUIbI
5KPaHUPOBAHMUS eKTPUYEeCKUX U
MarHUTHBIX No—viel. Pa3Bsa3biBaHue
Lenei U punsrpanys. KoHcTpyrpoBaHue
POC c yuetom obecrieueHust
3JIEKTPOMarHUTHOM COBMEeCTHUMOCTH.
Bo3gericTBrue MOHU3UPYIOLLIMX
n3nydenur Ha POC. Bugpl usnyuenun,
(r3nuecKue NpoLecchl B MaTeprasnax u
3/1IeMeHTaxX KOHCTPYKLIUU ITpU
BO3/IeMCTBUU H3/yueHHrs1. OCHOBBI
3aMThl KOHCTpYKLuK POC ot
VOHU3UPYIOLIUX M3ayueHn. OCHOBHbIe
TIPUHLIUIIBI KOHCTpyHpoBaHus POC,
CTOMKHUX K U3/TyUeHUSIM.

Htoro

[1K-2, ITK-

8 OCHOBBI Ha/IE)KHOCTH KOHCTPYKLUH
POC.

OcHoBbI Teopyum HagexxHocTu POC.
TepmuHsbl U onpefieneHus. [IpruurHbI
BO3HUMKHOBeHUs 0TKa3oB POC.
[Tokazarenv Hafile)KHOCTH
HEePEeMOHTUPYEMBIX U PEMOHTUPYEMbIX
POC. MeToauka pacueTa rokasaresei
HazexxHocTu POC. OO011ye pUHIUTIBT
obecrieueHust HAIEXKHOCTU. TTyTH
MOBBIIIEHUS HaJle>xkHOCTH POC Ha sTanax
MPOEKTHUPOBaHUSI, KOHCTPYUPOBaHUS,
MPOU3BO/ICTBA U 3KCILTyaTaliu.
PesepBurpoBaHue.

HToro

[1K-2, I1K-

9 ba3oBble TeXHOJIOrUYecKue
ripowieccsl B poussogctee POC.

Buzibl TeXHOMOrM4YeCKUx IpoLiecCcoB.
TexHo0rn4ecKue nporeccs ¥ KaueCcTBo
POC. OcHOBBI IPOEKTUPOBaHUS
TeXHOJIOTUYeCKUX IpoLeccoB. TUrosbie
TeXHOJIOTUYeCKUe IIPOLeCChl
U3rOTOB/IEHUS KOHCTPYKTUBOB POC.
ITporpeccuBHbIe MeTOABI 00paboTKU U
¢dopmoobpasoBanusi. basossie
TeXHOJIOTMYeCKUe MPOoLeCChl B
nipoussozctse POC.

HNToro

[1K-7

10 Cucrembl aBTOMaTU3MPOBaHHOTO
MPOEKTUPOBAHUS KOHCTPYKLMI U
TexHoJjioruii POC.

CucreMbl aBTOMaTH3UPOBAaHHOTO
MPOEKTUPOBAHUS KOHCTPYKLUM U
texHojioruii POC. Vcnonb30BaHue
coBpemeHHbIx CATIP npu

[1IK-7
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MPOEKTUPOBAHUM PaJi03/IeKTPOHHBIX
cpenctB. basbl ganHbix CAIIP B
rnpoektupoBanuu POC.

HToro

11 KoHTposib, UCTIBITAHUS U
obecrieyeHre KaueCcTBa
npoektupyemMbix POC.

OCHOBBI KOHTPOJIS U yTIpaB/ieHue
KadyecTBOM. KauecTBO KOHCTpYKLuu POC
Y BO3MOXHOCTB €I'0 OL|eHKH.
ObecrieueHne KauecTBa
¢byHkmonrpoBanus POC. OCHOBHbIe
TIOHSTHST BLIDOPOUHOTO KOHTPOJIS
kauyectBa POC. Ilpuemounblii 1
OpakoBOYHBIN YPOBHU KauecTBa. PacueT u
OLleHKa ToKa3aresen kauectBa POC.
Ncnbitanus POC. MeTtogs! U IprieMbl
WCIBITaHUM PaIM03/1eKTPOHHOU
anmnapaTtypsl. Posib ipoBefeHus
VICIIBITAHMY B TIOBBILLIEHUH KaueCTBa
KOoHCTpyKUmi POC.

Htoro

[1K-2, ITK-

12 3axk/rouenue.

ITpob6neMbl U TeHJEHLIUK CO3/aHUS
KOHCTPYKLIMM COBPEMEHHBIX
Pa/iI03/1eKTPOHHBIX YCTPOUCTB.
[TepcriekTrBBI B KOHCTPYUPOBAHUU U
texHosiorud POC. KoHcTpyrpoBaHue
P3C B yc/10BUSIX IPUMEHEHUsT THOKUX
aBTOMAaTH3UPOBaHHbIX MPou3BoACTB (AT
). Koncrpykuuu POC ¢ ucrnosib30BaHUEM
MHUKPOIIPOLIeCCOPOB U
MUKPOKOHTPOJIepoB. MHTerparjys B
npoektupoBanuu POC I'AIT u CATIP.
[IpumeHeHne B KOHCTPYKLuAX POC
HOBeMIINX (hr3rueCKUX MPUHLIUIIOB U
SIBJIEHUM.

HToro

2

[1K-2

Nroro 3a cemectp

34

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIyMH (MPeAbIAYIMMHI)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreunuBaromMu (TpeabIIyIUMU) 1

obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIUTUIMHAMY TIPeJCTaB-/IeHbl B Tabsuile 5.3.

Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEX/IUCIUITAHADHBIE CBSI3U

Ne pa3e/ioB JaHHOMN AWUCIUIUIHHBI, [7isi KOTOPBIX HE00X0UMO HU3yUueHHe
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Ny  HauMeHoBaHue o6ecreunBaroUX U 06eCreunBaeMbIX JUCLUILIMH
JUCLTUIAH
1 2 3 4 5 6 7 8 9 10 11 12
TIpe/IeCcTByOMIMe AUCLUIUIAHEI

1 | n>keHepHas u

KOMIILFOTepHast + + +

rpaduka
2 |OCHOBBI + + + +

KOMITLFOTEPHOTO
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MPOEKTUPOBaHUS U
MO/Ie/IMPOBaHUs
Pa/Iv03/1eKTPOHHBIX
CpejCTB

3 | Paguomarepuarbl 1
PaZiMOKOMITOHEHTBI

+ + +

[Mocneaytoliyie AUCLUATIIMHBI

1 |TIpoekTrpoBaHue
pafiioTeXHU4eCKUX + + + + + + + +
cucreM

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBHE KOMIeTeHLMH, (POPMUPYeMbIX NpPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipeZicTaBeHo B Tabsnutie 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEeHI[MM W BH/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
HCLITITMHBI
Buzpbl 3aHATHI
4]
R B
< < S
= = \lo]
= = = e}
) as o (=¥
= © ©
= < & o 8
w 7] @ T
£ =1 = = 5 @DopMBbI KOHTPOJIS
E & 5 T 5
= Y 3] = =]
S = 5 e &
N4 = © S
> a, 3
X o &}
© O© o
£ = .
~ S
[1IK-2 + + + JomartHee 3azanve, Otuer
110 UHAUBUAYATEHOMY
3aganuto, KoHcmekT
CaMOIIOATOTOBKH,
Cobecenoranue, OTUeT 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSX, 3ayerT,
PacueTHast pabora, Tecr,
Pecdepar
I1K-7 + + + + HomarHee 3aganue, Otuer
10 UH/UBUYaTbHOMY
3a/laHuto, KoHcriekT
CaMOMO/TOTOBKY,
Cobecegopanue, OTueT 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX, 3ayverT,
PacuetHast pabora, Tecr,
Pecdepar
6. InTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUsA
He npegycmorpeno PYII

7. JIabopaTopHBIA MPAKTHKYM
Copep>xaHue 1abopaTopHbIX paboT MpuBeieHo B Tabuie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
3 = =
Z > 3
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT z - 2 &
s | if
2 ' O
= S
9 cemecTp
2 MeToponoruueckrie 0CHOBbI CocTaBneHre TeXHAYECKOTO 3a/jaHusI Ha 2 [K-7
KOHCTpyupoBaHus POC. KOHCTpyupoBaHue POC
Htoro
3 [IpoekTrpoBaHue KOHCTPYKLIAN Pa3paboTKa /111ieBO# MaHeu YIIpaB/ieHus 4 [1K-7
POC pa3nuyHbIX ypOBHEN U POC
(yHKIIMOHATbHOTO Ha3HAUeHUsl. Vtoro
5 OcHoggsl 3anuTthl POC oT OOGecnieueHyie TEIJIOBOTO IK-7
BO3/IeMCTBUS KITMMaTHUeCKUX B/JIQ)KHOCTHOTO pexxuma POC | u. 1:
(hakTO—pOB OKpY>Katolilelt cpefibl. pacuet 6/10Ka B TepMETUUHOM M
nep(oprupoBaHHOM KOpITyCe
K03((ULIEHTHBIM METO/|OM.
ObecrieueHue TEIJIOBOTO U
BJI&KHOCTHOTO pexxuma POC , u. 2: meTo[
ToC/Ie/I0BaTe/IbHbIX MPUOIKeHNH;
Ntoro
6 OObeKThI - HocuTed | 3amuTa POC | TIpoekTUpoBaHHe CUCTEMbI aMOPTH3aLIN IK-7
OT MeXaHUYeCKUX BO3/JeHCTBUM. P3OC, u. 1: pacueT Ha BO3/eNCTBUE
BuOparuu. [IpoeKTHpoBaHHe CUCTEMbI
amoptu3anuu POC | u. 2: pacueT Ha
BO3/IeVCTBUE yaapa.
Ntoro 4
8 OCHOBBI Hafle)KHOCTH KOHCTPYKLMH | OLjeHKa BpeMeHU 3 eKTHBHOM [1IK-7
POC. BJIaro3alyThl
Ntoro 3
Nroro 3a cemecTp 17
8. IlpakTHueckue 3aHATUA
CojiepskaHre pakKTHYeCKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tabsuia 8. 1 — CozepykaHue MPaKTUUECKUX paboT
g g s
= 4
3 = 0
z s 8
HasBanwst paszenos CopeprkaHve pakTUYeCKUX 3aHSITAU § = B GE
=
& 8 =
= o O
= ©
9 cemectp
2 MeToponornueckKue OCHOBBI - ITopsIoK coCTaB/ieHUs] TEXHAUECKOTO 1 IIK-2, TIK-
KOHCTpyupoBaHus POC. 3ajaHus1 Ha pa3pabotky POC;- AHanus 7
3/IeMeHTHOU 06a3bl KOHCTPYKTOPCKOTO
MpoeKTa
Nroro 1
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3 [IpoekTpoBaHKe KOHCTPYKLIUIA - OmnpesiesieHre MacChbl ¥ rabapuToB 2 IK-2, TTK-
POC pa3nuuHbIX YpPOBHEH U usznenuii POC;- KoMmnoHoBaHue 6/10Ka 7
(YHKIMOHAIbHOTO Ha3HAUeHUsl. P3C;- KommnoHoBaHue TALIEBOI TTaHe/I!

POC

Nroro 2
4 DnekTpuyeckre COeJMHEHUs U - OnekTpoMoHTax POC 1 [TK-2, TTK-
MOHTa&X B KOHCTpyKLuax POC. ViToro 1 7
5 OcHogsl 3a1uTel POC oT - PacyeT TOJILUHBI B/IAar03aluTHOTO 1 IK-7
BO3/IeMCTBUS KIMMaTH4eCKUX MOKPBITHSA 371eMeHTOB POC
(hakTO—~pOB OKpY>Karollel Ccpefibl. Vitoro 1
6 O6BexThI - HocuTenu U 3aiuTa POC |- Beibop 1 pacueT napameTpoB 2 [1IK-7
OT MeXaHW4eCKUX BO3/|eMCTBUM. amoprusaropos POC;- Pacuer

cobCTBeHHOM YacTOThl HYHKLIMOHATBHOTO

y3sa POC

Ntoro 2
8 OCHOBBI HaJIe)KHOCTH KOHCTPYKLIMHM |- PacueT HajieXKHOCTH (DyHKLIMOHA/IbHOTO 1 [1IK-7
POC. y3s1a POC;- Pacuet TeryioBoro pexxvma

6noka POC

Ntoro 1
10 CucremMsl aBTOMaTH3MpoBaHHOTO |- Pa3paborka B cucteme CAIIP P-CAD 9 [TK-2, TIK-
MPOEKTHUPOBAHUS KOHCTPYKLIUW U 2006 koHCTpPYKLUMU (QyHKI[MOHATBEHOTO 7
TexHosorui POC. y3na POC;- BeinonHeHue

KOHCTPYKTOPCKOM JOKyMeHTaluy Ha

¢byHKIMOHanbHbIN y3en POC

Ntoro 9
Nroro 3a cemecTp 17

9. CamocrosiTesibHast paboTa
Buibl camocTosiTes1bHOM paboThl, TPYZA0EMKOCTb 1 (hOpMUpYeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHbl B

tabmuie 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMbIe KOMITETEHITHH
A g
5 =
S =a=
%) >4 v T
Buzbl camocrosTensHOU = > T
Ha3BaHus paszenos g " =y @opMBbI KOHTPOJISA
6 g &
paboTEI S) g g
=S a =
o o 2
= S
9 cemecTtp
2 MeToponoruueckue IToaroroBka K 2 IK-2, KoHcmekT
OCHOBBI KOHCTPYUPOBAHUS | [IPAKTUYE CKUM 3aHATUAM, [TIK-7 CcaMonoAroTosku, Omnpoc
POC. CceMUHapam Ha 3aHATUsIX, OTYeT no
[TpopaboTKa JIeKLIMOHHOTO 1 HHAHBHAY?)HE’HOMY
Marepuaa 3apanmio, OTuUer 1o
nabopatopHotii pabore,
OdopmeHue 0TUETOB 110 1 CobecenoBanue
naboparopHbIM paboTam
Ntoro
3 IlpoekTrpoBaHue [ToaroroBka K 3 [1K-2, [omariHee 3azianue,
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KOHCTpyKUmii POC MPaKTUYECKUM 3aHSATUSIM, IK-7 KoHcriekT
pa3UuHBIX YPOBHEU U ceMHHapam CcaMonoArorosku, Omnpoc
(yHKIMOHATBHOTO TpopaBoTKa JIeKIHOHHOTO Ha 3aHaTUsAX, OTUeT no
Ha3HaueHUsl. VH/JVBU bHOM
d3Hate Marepuasa AMBU/ya/IbHOMY
3afaHnro, OTUeT 110
OdopmieHne 0T4eTOB 110 naboparopHoii pabore,
nabopatopHbIM paboTam CobeceoBaHne
Ntoro
4 DnekTpuyeckre ITogroroeka K IK-2, JomarirHee 3aanue,
COeJIMHEeHUS] U MOHTa)X B | [IPAKTUYECKHUM 3aHATUSIM, [1K-7 Ornpoc Ha 3aHATUSIX,
KOHCTpYKLusx POC. ceMHHapam Ortuet 110
[TpopaboTKa /eKLIMOHHOTO HHAHBHAY;HLHOMy
Marepuana 3a/iaHuto, PacuetHas
pabota, CobecemoBanue
Ntoro
5 OcHoggel 3amuTtel POC | TlogroroBka K IK-7 [omaiiiHee 3aziaHue,
OT BO3/IelCTBUSA MpaKTUYe CKUM 3aHATUSIM, Koncnekr
KJIMMaTHhYye CKUX ceMHHapam CcaMonoAroToBku, Omnpoc
KT B OKPYX /7] Ha 3aHaTUsIX, OTUeT 1
(baxTO~pOB OKpyXaiome [TpopaboTKa eKIIMOHHOTO a3a » OTueT 1o
cpefpbl. VHJVBH/lyaJIbHOM
PeA Marepuasa AMBHAY y
3agaHuto, OTyeT 1o
O(bOPMHEHI/Ie OTYeTOB II0 J1a60paTOpHOI71 pa6OTe’
Wtoro CobecenoBanue
6 O6BexThI - HocuTend U | [oaroToBKa K [IK-7 JomaitiHee 3aziaHue,
3ammra POC ot MpaKTU4Ye CKUM 3aHATUSM, Koncriekr
MexaHUueCKUx ceMHHapam CaMoIoAroToBky, OTyet
BO3[elCTBUM. I10 UHJVIBU/lya/IbHOM
A [TpopaboTKa JIeKLIMOHHOTO A (,)qy y
HU TYeT M
marepuasna 3a/aHMIo, ue 0
naboparopHoii pabore,
naboparopHbIM paboTam CobeceoBaHue
Ntoro
7 OcHoBebl 3amutel POC | TIpopaboTKa 1eKIMOHHOTO [1K-2, Koncriekr
OT BO3/IelCTBUSA Marepuasa [1K-7 CcaMonoAroTosku, Ompoc
HerpeaHaMepeHHbIX Vitoro Ha 3aHATUSIX
TOMeX ¥ MIOHU3UPYIOIUX
V3JIyYeHUH.
8 OcHOBBI Ha/IEXKHOCTH IToaroroBka K IIK-7 JomarirHee 3aanue,
KOHCTpyKLmii POC. MPAKTUYEeCKUM 3aHATUAIM, Ornpoc Ha 3aHATUSIX,
ceMHHapam Ortuet 110
VH/JVBU bHOM
ITpopaboTKa JeKIIMOHHOTO A Aygn OMy
Marepuana 3apanuio, OTuer 1o
nabopatopHoti pabore,
OdopmiieHre 0TUETOB TI0 PacueTHasi pabora,
nabopaTtopHbIM paboTam Pedpepar
Ntoro
9 BasoBeble ITpopaboTKa JIeKIIMOHHOTO [1K-7 Ornpoc Ha 3aHATUSIX,
TeXHOJIOThYeCK1e Marepuasa CobecenoBaHne

TpoLiecCsl B
npousBoacTee POC.

Htoro
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10 Cucrembl IToaroroBka K 4 IK-2, JomarirHee 3aanue,
aBTOMAaTU3UPOBAHHOI'O MPAKTUYECKUM 3aHATUSIM, [1K-7 Koncriekr
TPOEKTHUPOBaHUSA ceMHHapam caMonoZrotoBku, Omnpoc
KOHCTPYKLIUU U Ha 3aHaTusIX, OTueT n
OHCTPYKLH PIC [TpopaboTKa JeKIIMOHHOTO 1 a3a , OTUeT 10
TeXHOJIOTUH . Marepuana VHJVBU/1yaJIbHOMY
3a/laHuto, PacueTHas
Wtoro 5 pabota, CobecenoBaHue
11 KonTponb, ucreitanust | [IpopaboTka JeKIHOHHOTO 1 |IIK-7 Koncnexkr
1 obecrieyeHre KauecTBa | MaTepuasa caMonoAroToBku, Ompoc
npoektupyembix POC. ViToro 1 Ha 3aHATUSAIX,
CobecenoBaHue
12 3aksrouenue. [TpopaboTKa 1eKIIMOHHOTO 1 |IIK-2, CobecenoBaHre
Marepuasa [1IK-7
HToro 1
Wroro 3a cemecTp 40
Utoro 40

9.1. Bonpocs! /11 NOArOTOBKM K MPAaKTHYeCKHM 3aHATHUAM, CEMHHapam
- OnpeziesieHre Macchl U TabapuToB uszsenvii POC;
- KomrionoBauue 6/10ka POC;
- KomnonoBanwue nuueBoy nasenu POC
- Pazpa6otka B cucteme CATIP P-CAD 2006 KOHCTPYKI[UHM (YHKIMOHAIBLHOTO y3/1a POC;
- BinonHeHne KOHCTPYKTOPCKOW JOKyMeHTalMK Ha (PyHKIMOHa/NbHBIN y3ea POC
- Bribop u pacueT rapaMeTpoB amopTH3aTopoB POC;
- Pacuet cob6cTBeHHOM YacTOThI (DYHKIIMOHAIBHOTO y371a POC
- OnektpoMoHTaxX POC
- Pacuet HagexxHOCTH (DyHKLIMOHAMBHOTO y31a POC;
10. - Pacuet TernioBoro pexxuma 610ka POC .
11. - PacyeT TOMHBI B/Iaro3aljuTHOIO TTIOKPBITHS 3/1eMeHTOB POC

LN AWM=

9.2. Boripochl Ha MPOPadoOTKY JIEKIIHOHHOT0 MaTepHa’ia
1. - Tlopsimok cocTaBieHHUs TEXHUUECKOTo 3aZiaHus Ha pa3pabotky POC;
2. - AHanu3 371eMeHTHOM 06a3bl KOHCTPYKTOPCKOTO IPOeKTa

10. KypcoBas padora
He npegycmorpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTYy/IeHTOB

11.1. Ban/bHbIE OLEHKH /Il 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — banbHbBIe OLIEHKH /TSI 37IEMEHTOB KOHTPOJIS

. . MakcrMasbHbIN
. MaxkcuMarsnbHbIN MaxkcuMasnbHbIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
9 cemecTp
HomauiHee 3afaHue 3 3 3 9
3auer )
Koncriekt 3 4 4 11
CaMOIIO/ITOTOBKHU
Onpoc Ha 3aHITHSX 12
Otuet no 6 18
14
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VH/VBUyalbHOMY
3a/jaHUI0
Otuer 110 JTa6OpaTOPHOM 1 1 1 3
pabore
PacueTHast paboTa 6 4 4 14
Pedepar 3 3 3 9
CobecemoBaHue 4 4 4 12
Tect 2 2 2 6
Wtoro makcumym 3a 36 33 31 100
repuos
Hapacraroym utorom 36 69 100 100
11.2. TTepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IoB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMasibHOM cyMMbl bansioB Ha gaty KT 5

Ot 70% no 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha gary KT 3
2

< 60% oT MakcuMasnbHOM cymMmMmbl OansioB Ha gaty KT

11.3. ITepecueT cymMmMbI 6a/1/10B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMbl 6a/ijioB B TPAAMLIMOHHYIO W MEXKIYHAPOAHYIO OIIeHKY Ipe/CTaB/ieH B Tab/vie
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa/IJIOB B TPAIUILIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymMma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopor10)
70 -74
— D (y#oBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
2 (HeyROB/IETEODUTEILHO) (He Hike 60 6asioB F (HeyzmoBneTBOpUTEJIEHO)

3aUTeHO)

12. Yue6HO-MeTOAHUECKOEe U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTEpaTrypa

1. OcHOBBI TIPOEKTHPOBAHUSI 3JIEKTPOHHBIX CpeACTB: YueOHoe mocobwe / KosmoB B. T,
YepubimeB A. A., Kobpun FO. TI. - 2012. 149 c. [OnekrpoHHbli pecypc] - Pexum poctyna:
http://edu.tusur.ru/publications/2783, nata obparienus: 24.01.2017.

2. WmowkuH, B. A. OCHOBBI MPOEKTUPOBaHUS IEKTPOHHBIX CPeACTB : yuebHOe mocobue B 2
paszmenax / B. A. momkuH ; ®egepaibHOoe areHTCTBO MO 00pa3oBaHuio, TOMCKUN TOCYapCTBeHHbIN
YHUBEPCUTET CUCTeM YIIpaBjeHUss U DPajuo3/1eKTpoHuKH, Kadeznpa kKomrieKCcHON HHGOpPMAaLMOHHOU
0€e30I1aCHOCTH 3/IEKTPOHHO-BBIUNCIUTENBHBIX ccTeM. - Tomck : B-Criektp, 2012 - Pa3zgen 2. - 3-e u3f,,
niepepad. u gor. - Tomck : B-Cniekrp, 2012. - 160 c (Hamune B 6ubmoreke TYCYP - 3 9k3.)
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3. WmomkuH, B. A. OCHOBBI MPOEKTUPOBaHUS IEKTPOHHBIX CPeACTB : yuebHOoe mocobue B 2
pa3zgenax / B. A. WmomikuH ; ®efepanbHOe areHTCTBO MO oOpa3oBaHuto, TOMCKUM ToCyAapCTBeHHbBIN
YHUBEPCUTET CUCTeM YIIpaBjeHUss U DPajuo3/1eKTpoHuKH, Kadeznpa KomrieKCcHOM HH(pOpPMAaLMOHHOU
0€e30IMaCHOCTH 371eKTPOHHO-BBIUMCIUTEIBHBIX CUCTeM. - ToMcK : B-Cniektp, 2012 - Pasgen 1. -3-e u3f,,
niepepad. u gor. - Tomck : B-Cnekrp, 2012. — 159 c (Hanuuue B 6ubmoteke TYCYP - 1 3k3.)

12.2. lono/sHMTe/IbHAA IMTeparypa

1. . ABTOoMaTM3alMsi KOHCTPYKTOPCKOTO U TEXHOJIOTMUECKOTO TPOEKTHPOBAHUS: YueOHOoe
MeTonuueckoe nmocobue / E. ®. JKuranora;-Tomck: TYCYP,2007.-182 c. (Hanuuue B 6ubmoreke TYCYP
- 22 3K3.)

2. Yeapos A.C. P-CAD. IlpoektrpoBaHve 1 KOHCTPYUPOBaHUe 3/1eKTPOHHBIX yCTpOUCTB / A. C.
YBapos. - M. : lopstuasi iuHus-Tenekom, 2004. - 760 c . (Hamuuue B 6ubnoreke TYCYP - 42 9k3.)

3. Henaues A. I1. KoHcTpyrpoBaHUe paZlio371eKTPOHHBIX CPEeJCTB : YueOHUK /71 BY30B / - M. :
Boiciias mikona, 1990. - 431c. (Hamuuue B 6ubmioteke TYCYP - 24 3Kk3.)

4. KoHCTpyWpoOBaHMe paJHi03/IeKTPOHHBIX CPeACTB : ydeOHOe mocobue 1 By3oB / B. @.
Bopucos u ap.; nox pexn. A.C.Hazapos.- M.: U3aarensctBo MAU, 1996. — 376 c. (Hanuuue B 6ubnvioTeke
TYCYP - 2 5k3.)

5. ObecrieueHre TerJIOBbIX PE)KUMOB TMPH KOHCTPYUPOBAaHUM PaZi03/IeKTPOHHOM arraparyphbi:
yuebHoe nocobwue / JI. JI. Porkom, FO. E. Criokoiineii. - M. : CoBeTckoe paguo, 1976. - 232 c. (Haiuuue B
oubmmoreke TYCYP - 26 3k3.)

12.3 YuebOHo-MeTOgHUECKHE I10CO0HS

12.3.1. O6s3areibHbIE Y4eOHO-MeTOAMYECKHe MOCo0us

1. Pacuer TOMIUHBI BAro3aliUTHBIX TOKPBITHH Aetaneii POC: Mertoguueckoe mocobue st
BBINO/IHEHU NpakTuyeckoro 3aHsATusl / KongakoB A. K. - 2012. 11 c. [DnekTpoHHbIN pecypc] - Pexxum
pocryna: http://edu.tusur.ru/publications/1040, nara obparrenus: 24.01.2017.

2. Pacuer coOcTBeHHOM 4acToThl meyatHoro y3na POC: Mertoauueckoe rmocobue Jyist
BBINO/IHEHUs mnpakThueckoro 3aHsATus / KongakoB A. K. - 2012. 4 c. [DnekTpoHHbIM pecypc] - Pexxkum
poctyma: http://edu.tusur.ru/publications/1043, mara obpaienusi: 24.01.2017.

3. Pacuér TeroBoro pexkxuma Onoka POC : Mertoauueckoe 1ocobue [ijisi BBITIOTHEHUS
nipakthueckoro 3aHsitusi / KonpgakoB A. K. - 2012. 8 c. [OnekrpoHHbili pecypc] - Pexxum pgocrtymna:
http://edu.tusur.ru/publications/1044, nara obpauenus: 24.01.2017.

4. Boibop u pacyer cucteMbl amoptuzauuu Osoka PIC: Mertoauueckoe mocobue st
BBINOJIHEHUS NpakThyeckoro 3aHATvs / Konzpakos A. K. - 2012. 11 c. [DnexTpoHHbIM pecypc] - Pexxkum
poctyma: http://edu.tusur.ru/publications/1045, mara obpaienusi: 24.01.2017.

5. Orpenenenne mMaccorabapuTHBIX TIOKasaTesnedl KOHCTPyKuu# Omoka POC: Metopuyeckoe
rocoOue /1Jis1 BBITIOTHEeHUsI TTpakTHueckoro 3aHsaTust / Kongakos A. K. - 2012. 6 c. [DyeKTpoHHBIM pecypc]
- Pexxum pocryma: http://edu.tusur.ru/publications/1046, fara obpamenus: 24.01.2017.

6. Pacuét HagéxHocTH GyHKLUHOHAMBHOTO y31a POC: MeTtoauueckoe nocobue /1715t BHITIOHEHUsT
npaktuyeckoro 3aHsaTus / KongakoB A. K. - 2012. 8 c. [DnekTpoHHbIii pecypc] - Pexum poctyna:
http://edu.tusur.ru/publications/1047, nata obparenus: 24.01.2017.

7. Pa3pabotka kKoHCTpyKImu (yHKUMOHaneHOTO y31a POC B cucreme CAIIP PCAD:
MeTtoauueckoe Tiocobue s BBIMIONHEeHUs TipakThueckoro 3aHsTus / KongakoB A. K. - 2010. 17 c.
[OnekrponHslii pecypc] - Pexxum pocryma: http://edu.tusur.ru/publications/1049, nata obparjenus:
24.01.2017.

8. UHdopmauyoHHble TexHOMOrMM TMpoektupoBaHus POC: Metoguueckye yKasaHUsS IO
camocTtosTensHOM pabore / Kobpun FO. II. - 2013. 9 c. [SnekTpoHHBIN pecypc] - Pexxum pgocrtyma:
http://edu.tusur.ru/publications/2946, nara obpaujenus: 24.01.2017.

9. OcCHOBBI NPOEKTUPOBaHUS /IEKTPOHHBIX CPeCTB: MeToAnuecKue yKa3aHus K PaKTUue CKUM,
71ab0paTOPHBIM 3aHATHSIM U CaMOCTosATesbHOM pabore / UepHbimeB A. A. - 2012. 71 c. [SneKTpoHHBIN
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2814, gara obpamenus: 24.01.2017.

12.3.2 YueOHO-MeTOAMYECKHE MTOCO0MS /IS JIML] C OTPAaHHUYEHHBIMH BO3MO)XHOCTSIMH 310POBbSA
YuebHO-MeTOAMYeCKe MaTepHaJbl [jisi CAaMOCTOSITeIbHOW M ayJUTOPHOM pabOoThl 00yUaroIuXCst
13 YKMC/Ia WHBA/IW/IOB TIPeJOCTaB/sIOTCS B (popMax, aZlaiTUPOBAHHbLIX K OrpaHUYeHUsIM WX 3[0POBbSI U
BOCTIpUSITUS UH(GOPMAL[UH.

CornacoeaHa Ha noprane Ne 10803 16



JIist id1y ¢ HapyLIeHUsIMM 3peHust:

- B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jins i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B IeyaTHOU (popme.

Jins i1 ¢ HapylIeHUsIMHM ONOPHO-ABHUIaTe/IbHOI0 anmnapara:
- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOM (popme.

12.4. Ba3bl JaHHBIX, HH()OPMALMOHHO-CIIPABOYHbIE, TOMCKOBbIE CHCTEMBI H Tpedyemoe
NMporpaMMHoe obecrieueHue

- Google

- [TakeT npuknaaubix nporpaMmm «PCAD 2006»;

- [TakeT npuknaaxbix nporpamMm «MathCad 14»;

- [Naket npuknagxHbix nporpamm «Microsoft Office 2010».

bl e

13. MaTepua/ibHO-TeXHHYECKOe o0ecrneyeHUue AUCHUILTHHBI
13.1. O61mue TpedoBaHUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCreueHUI0 JUCIHUITUHBI

13.1.1. MaTrepuaibHO-TEXHHUECKOe 00ecrieueHue /Jisi IEKIMOHHBIX 3aHATUHH

[ns mpoBefieHUs1 3aHATHM JIEKLMOHHOTO TWIIA, TPYMIOBbIX U WMHAWBUAYaJbHBIX KOHCY/bTaL|UH,
TEeKYIIIero KOHTPOJISi ¥ TIPOMEKYTOUHOM aTTeCTaljuy MCIIOb3yeTcsl yueOHast ayuTOpHsi, C KOJTMUeCTBOM
TI0Ca/IOUHBIX MeCT He MeHee 22-24, obopyzoBaHHas JOCKOU 1 CTaHAAapTHOHN yuebHOM Mebenbio. MiMeroTcst
HarysiiHBle  10COOWsi B BUJE TIpPe3eHTALWil I0 JIeKLMOHHBIM pa3fjesiaM [UCLUIUIMHBL YKa3aHHOe
nporpaMMHOe obecrieueHre MMeeTCsl Ha KOMITbIOTEDHOM 00OpyJoBaHHMM B yuebGHOUM saboparopuu
aBTOMAaTU3MPOBAHHOTO NpoekTupoBaHust Kadeapsl KUTIP (ayzn. 403 1. K.) U KOMITbIOTEPHOM Kjiacce (ayf,.
302 mk.). YuebGHas sabopaTtopusi aBTOMAaTU3MPOBAHHOTO TpoeKTHUpoBaHUsi Kadeapsr KUIIP wu
KOMMbIOTepHBIM Kiace BKAtodeHbl B ceTb INTERNET, ochaiensl 20 cOBpeMeHHbIMU KOMITbEOTEDAMM,
MynbTUMeaniHbIM 1poekTopoM TOSHIBA TDP-T350, muypokodopMaTHBIM I71a3MEHHBIM TeJIeBH30pPOM
PS-50C7HR, uyro T103BO/sIeT KaueCTBEHHO /[OHOCUTh CTyeHTaM Heo0XoAuMyr WHGOpPMALMI0 TI0
JVCLIMIIIMHE.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecreueHue /il NPaKTHYeCKUX 3aHATHI

5 poBefieHUsT TIPAKTUUECKUX 3aHSTHN WCIOJB3YIOTCS yueOHbIe ayIUTOPUU, PacrioioyKeHHbIe
no azpecy 634034, Tomckasi obsactb, T. Tomck, JlenuHa 40, 4 stax, ayg. 403; 3 atax, ayg 302 Coctas
obopygoBanusi: YueOHasi MeOesnb; [locka MarHUTHO-MapkepHasi -1mt.; Kommyrtarop D-Link Switch 24
port - 1lmrt.; Kommbrorepsl knacca INTEL Celeron D336 2.8[T1. - mo 10 1IT. B KaXA0W ayAUTOPUHU.
Vicnonb3yeTtcst ULeH3UOHHOE TIPOrpaMMHOe obecrieueHue, TakeTsl : Microsoft Windows 7 Professional
with SP1; Microsoft Windows Server 2012 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio
2010; Microsoft Office Access 2003; VirtualBox 6.2. Vwmeercs momeljeHUss [ XpaHeHUs U
NIpOHU/IaKTHUECKOTO 00C/Ty)KUBaHUs yueOHOro 000py/j0BaHusI.

13.1.3. Marepua/ibHO-TEXHUUYECKOe o0ecreueHue /i1 J1ad0paTopHbBIX padoT

st ipoBefieHus TabOPaTOPHBIX 3aHATHUA HMCIONb3YIOTCSl yueOHbIe ayAUTOPUH, PACTo/IOyKeHHbIe
o agpecy 634034, Tomckas obnacts, T. ToMck, JlenuHa 40, 4 stax, ayg. 403; 3 arax, aya 302 CoctaB
obopyznoBaHusi: YueOHasi mebesb; [locka MarHUTHO-MapkepHast -1mT.; Kommytarop D-Link Switch 24
port - 1mrt.; KowmmbtoTepbl knacca INTEL Celeron D336 2.8ITu. - mo 10 mT. B KaKAou
ayputopun. Mynstumeniinbii npoektop TOSHIBA — 1 mit. Mcnionb3yeTcs TML}eH3MOHHOE NTPOrpaMMHOe
obecrieuenue, maketsl : Microsoft Windows 7 Professional with SP1 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢
LIIMPOKOTIO/IOCHBIM JIOCTyTnoM B Internet, ¢ MoHuTOopamu Tvma Samsung 18.5" S19C200N); Microsoft
Windows Server 2012 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft
Office Access 2003; VirtualBox 6.2. VMeercs mnomeleHusi s XpaHeHUs] W TPOQHUIaKTHUeCKOro
obcmy>kKMBaHUS yueOHOTO 0060PYJ0BaHMS.

13.1.4. MaTepua/ibHO-TeXHHUYECKoe obecrieueHHe /I CAaMOCTOSITe/TbHOM paboThI
[nst camocTosATe/IbHOM paboThl MCIONb3yeTcsi y4yeOHast ayauTopusi (KOMITBIOTEpPHBIM Kiacc),
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pacrosiokeHHas 110 azpecy 634050, r. Tomck, np. JlenuHa, 40, 3 3Tax, ayg. 302. CoctaB 000pyIOBaHHUS:
yueOHasi Mebenb; komrbioTepbl IIOBM INTEL Celerom D336 2.8ITh. - 10 IT.; KOMITbIOTEpPHI
nogkmoueHsl K ceth VMHTEPHET wu o6ecrneunBaroT [OCTYNm B 3/IEKTPOHHYIO WHGMDOPMAIMOHHO-
oOpa3oBaresibHYI0 Cpe/ly YHUBEDPCUTETaA.

13.2. MarepuanbHO-TeXHHYeCKoe ofecredyeHne JUCIMITIMHBI /IS JIUI| C OrPaHUYeHHbIMH
BO3MO)XXHOCTSAIMM 3/J0POBbSI

OcBoenue JuUCHUTIIMHBI ujaMu ¢ OB3 ocCyliecTB/sieTCsl C UCIOMb30BaHUEM CpeJCTB 00ydeHust
0011[ero ¥ CrielMasbHOTO Ha3HAYeHHUS.

[lpyu oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMH CJIyXa TIPeAyCMOTPEeHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesjaul yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax Ajisi CTYAEeHTOB C HapyIIeHUs MU CJTyxa,
MOOW/ILHOW CHCTeMBbI OOyYeHUs [/ CTYAEHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOW
cucTeMbl. YueOHasi ayUTOpHs, B KOTOPOM 00yuaroTCsl CTy[eHThbl C HapylleHHeM cjiyxXa, 0b6opyaoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJUOTEXHUKOW, BUAEOTEXHUKOW, 3JIeKTPOHHOW [OCKOW, MY/IbTUMEOUNMHOMN
CUCTEMOHM.

[Tpu oOyueHMU CTY[€EHTOB C HAPYIIEHHWAMH 3PEHHUSIMH TIPEeyCMOTPEHO WUCII0/Ib30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/lareHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlalijia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUnTesIel /11 yla/leHHOTO TPOCMOTpa.

[Tpu 0OyyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO amnmapara HCTo/Ib3yHTCS
aZlbTepHaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAIMU U Apyrye TeXHUUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOM MH(bOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYIeHTOB C HapyLIeHUSMU OTMOPHO-ABUraTeIbHOTO
arrapara, MOOU/IbHOM CUCTeMbI 00yUeHHs JJ1s1 TIOZield C MHBAIUJTHOCTBIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OLEHOYHBIX CPEACTB M MeTOANYECKHE PeKOMeH/Jal[uH
@OH/|, OLIEHOUHBIX CPeACTB U THUIIOBble KOHTPOJIbHBbIE 3a/laHus, WCIOJIb3yeMble [Jis OLIeHKU
c(hOpMMPOBAaHHOCTA M OCBOEHHsI 3aKpervIeHHbIX 3a AUCLMIUVIMHOW KOMIIeTeHLIUM TIpU TIpOBe/leHUU
TEeKYII[|eH, TTPOME)KYTOUHOM aTTeCTal[|| I10 JUCLIUTI/IMHE TIPUBE/IeH B MPUIOXKEHUU K paboueli mporpaMme.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHHYeHHBIMH BO3MO)KHOCTAMH
30POBbsA
[ns CTy#eHTOB C WHBaJMHOCTBIO IPeAyCMOTPEHBI [OIOJHUTE/IbHbIE OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B TaO/uIle.

Taﬁmma 14 - I[OHOJIHI/ITEJIBHLIE CPpeACTBA OLI€HUBAHUA /I CTYAE€HTOB C UHBA/INJHOCTBHO

KaTeFOpI/II/I CTyAE€HTOB

Bu/ibI IONO/THUTETbHBIX OLIEHOUHBIX
CpefcCTB

®opMbI KOHTPOJISI U OLIEHKH
pe3ynbTaTtoB 00yUeHust

C HapylieHusIMuU
c1yxa

TecTbl, MUCbMEHHbIE CAMOCTOSTE/IbHBIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[IpeumyIiiieCTBEHHO TTUCbMeHHast
IpoBepKa

C HapylieHUsIMU
3peHust

CobeceoBaHue 110 BOTIPOCaM K 3auerTy,
OTIPOC T10 TEPMHUHAM

[TpermMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHOVBUYaTBHO)

C HapylieHus MU
OIOPHO-
JIBUraTebHOr0
anmnapara

PellieHre AMCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE PabOThI, TUCbMEHHBIE
CaMOCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHIMOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o0I1IeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSTE/IbHBIE
paboThI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[Tpermy11ieCcTBEHHO TIPOBEPKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMEHT IPOBepPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/CTBaM JJIsl JIML| C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHas (opma TipefloCTaB/eHUs 3a/laHUui
OLIeHOYHBIX CPeJICTB, & UMEHHO:
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- B IeyaTHOU (hopme;

- B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

— METO/IOM UTeHHsI aCCUCTEHTOM 3a/JaHusl BCIYX;

— Tipe/ioCTaB/IeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTygeHTaM C MHBA/JUAHOCTBIO YBE/JMUMBAETCS BpeMsi Ha TMOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOIPOCHI. [I/11 TaKMX CTyAeHTOB TpeyCcMaTpyBaeTcsl AOCTyMHas ¢opMa MpefoCTaB/ieHHsl OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Habop OTBETOB C UCIO/Ib30BaHKEM YCJ/IYT aCCUCTEHTa;

- Tipe/icTaB/ieHr e OTBETOB YCTHO.

I[Tpouenypa OrjeHMBAHUS pe3y/IbTaTOB OOyuYeHHs MHBAIWZOB T10 [JUCLIMIUIMHE TpefyCMaTphBaeT
nipefiocTaB/ieHre uHGopMalvy B hopmax, aJlallTUPOBaHHBIX K OTPAaHUUYEHUsIM WX 3[J0POBbsI U BOCTIPUSITUS
VMH(pOopMaLu:

Jins U1y ¢ HapylIeHUsIMHM 3peHHUs:

— B (hopMe 3/TeKTPOHHOTO [JOKYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s ULy ¢ HapyIIeHUsIMM C/IyXa:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

J1s1 UL ¢ HApyIIeHUsIMHM OTIOPHO-ABUIaTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B TeuatHoi (opme.

[Tpu Heo6xoAMMOCTH AJ1si 00yUarOIIMXCsl C MHBAIMAHOCTBIO MPOLie/ypa OLieHWBaHHUs pe3y/bTaToB
00yueHHsT MO>KEeT TIPOBOJJUTHCST B HECKOJTBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
OCHOBBI KOHCTPYMPOBAHHUA M TEXHO/IOTUM IIPOU3BO/CTBA Pa/jM03/IEKTPOHHBIX CPE/JCTB

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (Tipoduinb): Pafio/i0Kal{HOHHbIE CHCTéMbI U KOMILTEKChI

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 5

Cemectp: 9

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— cr.npernozaBarenb Kad. KUTTP Konzpakos A. K.

3auet: 9 cemecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

IK-7 CTIOCOOHOCTBLIO pa3pabaThiBaTh MPOEKTHO- L o/mkeH 3HaTh - OCHOBHbBIE 3Tarlbl
KOHCTPYKTOPCKYO JOKYMEHTALUIO B MPOEKTUPOBAHUSA U CO3JaHUS
COOTBETCTBUM C HOPMaTUBHBIMU TPeOOBaHUSIMU | PaIH03/IEKTPOHHBIX CPEICTB, IPUHLIUTIBI
1 OCYLLEeCTBJIATh BBIMTYCK TEXHUYECKOU BbIOOpa KOHCTPYKTOPCKUX PeIlleHnH U
JIOKyMEHTAL[M¥ C UCTI0/Ib30BaHUEM [1aKeTOB obecrieueHus: HAJIE)KHOCTU; - YDOBHU
TIPUKJIAJHBIX [IPOrpamMM pasykpyrHenusi POC, syieMeHTHYO0 U

[TK-2 CrocoOHOCTBIO pa3pabaThiBaTh CTPYKTYPHBIE U KOHCTPYKTHBHYI0 63kl POC; - 0CHOBHbIe

(byHKLMOHAbHbIE CXeMbl PaJjI03/1eKTPOHHbIX
CUCTeM U KOMILJIeKCOB, a TaKxke
MIPUHLUITHAA/IbHBIE CXeMbl PaJj03/IeKTPOHHBIX
YCTPOWCTB C IPUMeHeHHeM COBPeMeHHbBIX
CAIIP 1 nakeToB NPUK/IaJHBIX IIPOrpamMM

¢akTopbl, 00yC/1aBIMBaOLHe
KOHCTPYKLMIO POC u Bausironye Ha
HaJ|@XKHOCTh M XapaKTepPUCTUKU
PaJI03/IeKTPOHHOM arrapaTyphbl, CrIoCo0bl
peas3ary TpeOOBaHUM K HaZIe)KHOCTH
arnraparypbl U CTabUIBLHOCTH ee
XapaKTepUCTHUK; - OCHOBBI 3allUThl POC ot
BO3/IeliCTBUS KTMMaTUueCKUx (akTOpoB
OKpYy>Katoll[el Cpe/ibl; - OCHOBBI 3alLIAThI
KOHCTPYKLMM POC 0T MexaHWueCKUxX
BO3/IeMCTBHIA; - OCHOBBI 00ecrieueHust
TeIVIOBbIX peXXUMOB POC; - 0CHOBBI
3awuTthl POC 0T BO3[eHCTBUS IOMEeX U
VOHU3UPYIOLIUX U3/TyUeHUl; -
obecrieueHre 31€KTPOMarHUTHOU
COBMECTUMOCTH PaJr03/1eKTPOHHBIX
YCTPOWCTB; - TUIMIOBbIE TTPOrPAMMHbIE
Cpe/CTBa /1Sl aBTOMaTU3aLuu
MPOEKTHUPOBAHUS MeUaTHBIX T1/1aT
PaZiv03/1IeKTPOHHBIX YCTPOUCTB; - MyTH
TMOBBILIEHUs] HAZIE)KHOCTU U
JOJITOBEUHOCTH PaZiM03/1eKTPOHHBIX
YCTPOMWCTB; - 0COOEHHOCTH KOHCTPYKIUN U
TEeXHOJIOrMH Mpou3BoAcTBa POC,
YUHTBIBAIOIIHE TPeOOBaHUS SPrOHOMUKU U
Jr3aitHa; - 0c00eHHOCTH KOMITOHOBKHU
PaZiv03/IeKTPOHHBIX CPEZCTB; - OCHOBHbIE
TIPUHLIUIIBI U METO/bl PacyeTa,
MPOEKTHUPOBAHUS U KOHCTPYUPOBaHUS
PaiIMOTeXHUUECKUX YCTPOMCTB U CUCTEM
Ha 0a3e CHCTEeMHOTO TIOX0/a, BK/IFOUast
3Tanbl CUCTEMHOT'0, CXeMHOTO,
KOHCTPYKTOPCKOTO U TEXHOJIOTHUYECKOTr0
TIPOEKTUPOBaHUs, Ha 6a3e pUMeHeHust
coBpeMeHHbIX CAIIP 1 naketoB
TIPUKJ/IA/IHBIX TIPOTPaMM; - TpeOoBaHUsI
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CTaH/lapTU3aluM TeXHUUe CKOU
JIOKYMEHTAl[iH . ;

[lo/mKeH yMeTb - UCI0/Ib30BaTh METO/IbI
KOHCTPYHUPOBaHUs (QyHKI[MOHATBHBIX
y3/10B Ha 0CHOBE MUKPOMUWHUATHOPU3aL[u1
P3C; - aHanu3upoBars, COIIacOBbIBaTh U
BblJlaBaTh TeXHHUUecKoe 3ajjaHue (T3) Ha
KOHCTPYHMPOBaHUE Pa/Ii03/IeKTPOHHBIX
CPe/ICTB; - TIPOM3BOJUTh HEOOX0OAUMbIe
KOHCTPYKTOPCKHEe pacueThl TI0
o0ecrieyeHHIO TEeIJIOBBIX PE)KUMOB,
3/IeKTPOMarHUTHON COBMeCTHUMOCTH, TI0
3allUTe OT BHEIIHUX Bo3/elicTBui Ha POC;
- IPUMEHSITh KOMIIbIOTePHbIe CUCTeMbI U
TrakeThl IPUK/IAJHbIX POrpamMMm /st
TIPOEKTUPOBAHUS U UCCI/Ie[IOBAHMS
paJuOTeXHUUECKHUX YCTPOUCTB; - BEIOUPATh
3/IeMeHTHYH0 6a3y U UCII0/b30BaTh
HOpMaTHBHbIE MaTepuasbl U TEXHUUYECKYHO
JIOKyMeHTal[1i0, HeoOXoAUMBIe Z1J1st
BbIOOpa KOHCTPYKTOPCKUX pelleHni
Pa/I03/IeKTPOHHBIX YCTPOMCTB C yUeToM
TpebOBaHMI CTaHJaPTH3aLIUY,
yHU(PUKAI[UU, MUHHAATIOPU3aLUH,
HaZle>)KHOCTH, YCTOMUUBOCTU K
BO3/|eMiCTBUIO OKDPY>KaroLL[el CpeJibl,
3/1eKTPOMarHUTHOM COBMEeCTHUMOCTH,
TeXHOJIOTUYHOCTH, IPTOHOMUKU U
[li3aiiHa; - MpaBUIbHO 0OPMISTh
KOHCTPYKTOPCKO - TeXHOJIOTHUYECKYHO
JIOKyMeHTaluto (TpaduyecKyro u
TEKCTOBYI0) COIVIaCHO TpeOOBaHUAM
ECK/]; - npuMeHsITh AelCTBYOII1e
CTaH/IapThl, MONIO>KeHHUST ¥ UHCTPYKIUU 110
oopM/IEHHIO TeEXHUYECKOU
JIOKYMEHTAI[1H; - TPAMOTHO TI0/Tb30BaThCS
MeTOoZiue CKUMU U HOPMaTHBHBIMU
MaTepHraaMU 10 KOHCTPYUPOBaHUIO U
TeXHOJIOTUHY TIPOM3BO/CTBA
Pa/I03/IeKTPOHHBIX CPECTB, TEXHUUECKOU
Y CIIPaBOUHOM JIUTEpaTypoH,
rOCyAapCTBEHHBIMU U OTPAC/IeBLIMU
CTaH/apTaMH. ;

[o/mKeH BNafieTh - COBPeMeHHbIMU
MIPOrpaMMHBIMU Cpe/ICTBaMU MOATOTOBKH
KOHCTPYKTOPCKO — TeXHOJIOTHUeCKOMH
JOKYMEHTAaL[1U; - TUTIOBbIMHU
TIPOrPaMMHBIMU Cpe/ICTBaMU 1St
aBTOMAaTM3aliy IPOeKTUPOBaHUS U
MO/Ie/TUPOBAHUSI Pa/IN03/IeKTPOHHBIX
L|eTiel, yCTPOMCTB U CUCTEM; - MeTO|aMH,
HeoOXOUMBIMU [I7Is1 BIOOpA 3/1eMEHTHOM
6a3bl 1 KOHCTPYKTOPCKUX peIIeHuH C
yueToM TpebOBaHUH HaJIe)KHOCTH,
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YCTOMUYUBOCTH K BO3/IEMCTBUIO
OKpY»Katolleli cpe/ibl, 3/IeKTPOMarHUTHOM
COBMECTUMOCTH Y TeXHOJOTUYHOCTH. ;

OO1mye xapakTepUCTHUKHU T0Ka3aTesleld U KpUTepHeB OLieHHMBAaHWS KOMIIETEHLIMH Ha BCEX JTarax
TipYBeZieHbl B TabmuLe 2.
Tabmuia 2 — O61Me XapaKTepUCTHUKH TTOKa3aTe/iel ¥ KpUTepreB OLleHWBaHMsI KOMITeTEHLIMI 10 STaram

TToka3zarenu u
KpUTepuu

3HaThb

YmeTb

Bnanets

OTnnyHO (BBICOKUU
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy c

OO6nazaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpebyeMbIX /ISl Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOZIUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHUMaHHEM TDaHMI] abcTparupoBaHust
MIPUMEHUMOCTH nipobiem
Xoporto (6a30Beiii | 3HaeT ¢akThl, MpUHOUIE], | O6/afaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a

YPOBEHb) MpOIieCchl, obIme MPaKTUYeCKUX YMeHUH, 3aBepilieHue 3a7iay B
TIOHATHS B Mpeenax TpeOyeMbIX /ISl PEIIeHUs] | UCC/IeJOBaHMH,
r3yuyaemoii obsactu orpe/ie/ieHHBIX MMPo0/ieM B | IPUCIIOCA0TMBaeT CBOe

obacTy uccefoBaHus TIOBe/IeHUe K
obcTosiTeNIbCTBaM B
peliieHny ipobieM

YnoenerBoputenbH | O6magaeT 6a30BLIMH O06salaeT OCHOBHBIMH PaboraeT nipu ripsiMomM

0 (TIoporoBbIH 00IIMMU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMU | HAO/TIOIeHUH

YPOBeHb) TSI BBITIOJTHEHUSI TIPOCTBIX

3ajay
2 Peanu3anus KOMIeTeHI[UH
2.1 Komnerenuus I1K-7
[TK-7: criocoOHOCTRIO  pa3pabaThiBaTh  MPOEKTHO-KOHCTPYKTOPCKYHO — [TOKYMEHTaldl0 B

COOTBETCTBUM C HOPMATUBHBIMU TPeOOBAHUSMU U OCYIIECTB/ISITh BBIMYCK TEXHUUECKOW JIOKYMEHTAL[UU C
UCII0/Tb30BaHUEM TTaKeTOB MPUK/IA/IHBIX TIPOTPaMM.

st hopMUpOBaHMsT KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TArOB. JTaribl HOpMHUPOBaHHUs
KOMIIETEHLIUM, TMpPUMEHsieMble /I STOr0 BHUIbl 3aHATUH W UCIHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
nipe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCII0Ib3YeMble CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

KOHCTPYKTOPCKOM
JIOKyMeHTal[uM1 Ha
Pa/[M03/1eKTPOHHbBIe
CUCTeMbI B COOTBETCTBUU
C HOPMaTHUBHBIMHU
TpeOOBaHUSIMH ; -
OCHOBHBI€ 3Tarlbl
MPOEKTUPOBAHUS U
CO3JaHUS
Pa/iM03/1eKTPOHHBIX
Cpe/iCTB, TIPUHLIUTIBI
BbIOOPA KOHCTPYKTOPCKUX
pellieHHii; - COBpeMeHHbIe
THUIIOBbIE TIPOrPaMMHbIe

BbI/IaBaTh TEXHUUECKOe
3azanue (T3) Ha
KOHCTPyWpOBaHHUe
PaJi03/1eKTPOHHBIX
CPe/ICTB; - TIPaBUIBLHO
oopmIIATh
KOHCTPYKTOPCKO —
TeXHOJIOTMYeCKYI0
JIOKyMEeHTal[1o
(rpadmueckyro u
TeKCTOBYH0) COT/IaCHO
tpeboBanusim ECK/I; -
TIPUMEHSITh [IeNCTBYIOLIHe
CTaHJAPThI, TOJI0XKEHHUs U

CocraB 3HaTb YmeTb Bnanets
CopepkaHue - 3HAaTb CIIOCOOBI - aHa/TM3UPOBATh, - COBpEMEHHbIMU
3TarioB pa3pabOTKH MPOEKTHO- COTIJIaCOBBLIBATh U MPOrpaMMHBIMU

CpeficTBaMH pa3paboOTKH U
TIO/ITOTOBKH
KOHCTPYKTOPCKOM U
TEXHOJIOTUe CKOM
JIOKyMeHTal[|iH B
COOTBETCTBHUHU C
HOPMAaTHUBHBIMHU
TpebOBaHUSIMY; -
TUTOBBIMHU
MIPOrPaMMHBLIMU
Cpe/iCTBaMH [Ijist
aBTOMAaTH3aru1
TIPOEKTUPOBAHUS U
MO/IeTMPOBAHUS
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cpeAcTBa st
aBTOMaTHU3aLuu
MPOeKTUPOBAHUS
KOHCTPYKLIMU
PaZi03/1eKTPOHHBIX
YCTPOMCTB; -
JleHCTBYOLL[ME CTaH/|apThl,
TI0JIO)KEeHUS] U MHCTPYKLIUA
110 opopMIeHUIO

TeXHUYe CKOU
JIOKyMeHTaL1y;

HWHCTPYKI[MH TI0
odopmIieHHI0

TeXHUYe CKOU
JIOKYMEHTAI[UU U
OCYILeCTB/ISATh BBIMYCK
TeXHUYe CKOM
JIOKYMEeHTAaL[1H C
HCIIO/Ib30BaHNEeM MaKeTOB
TIPUKJIaZIHBIX TIPOrPaMM;

PaZiM03/1eKTPOHHBIX
L|erier, yCTPONCTB U
CHUCTEM;

Buapbl 3aHaTHM

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumuuy;

* CamocTrodTenbHas
pabora;

 