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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Oxy RS HT NOAMHCAR JAEKTEOHMDE N0k

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
OCHOBBI KOHCTPYMPOBaHHMA 3/IEKTPOHHBIX CPEACTB

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagneHnHocts (po¢unb): TexHo10rus 3/1eKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: PATOM, Kadeapa paju03/1eKTPOHHBIX TEXHO/IOTHI U 3KO/IOTHUECKOr0 MOHUTOPHUHT A
Kypc: 3

CemecTp: 6

YueOHbIi ri71aH Habopa 2013 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 6 cemecTp Bcero EvHunb
1 Jlekuu 36 36 4acoB
2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 88 88 yacoB
5 CamocTosiTesibHast paboTa 56 56 yacoB
6 Bcero (6e3 3k3ameHa) 144 144 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 180 180 4yacoB
5.0 5.0 3.E

OK3aMeH: 6 ceMeCTp

Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokos Ne 6/2016 ot « 3 » 11 2016 1|

JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:
CTapluii npemnojasaresb 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).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
OKCIePThI:

noueHT Kadheapa KUTIP UepHeiues A. A.
noueHT Kadenpa KUTTP Kob6pun HO. I1.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
- (opMHUpOBaHWe y CTYAEHTOB KOMIIETEHLIMH, CBS3aHHBIX C TPAKTHUECKOM KOHCTPYKTOPCKOM
pa3paboTkoii  610KOB/IpuOOPOB  3meKTpoHHBIX cpeacTB (POC) Ha COBpeMeHHOW HOPMAaTWBHOM,
3/IeMEHTHOU M TeXHOIOTUUEeCKOH Oa3e, C yueTOM CHCTeMHBIX MpeACTaB/IeHui o rporjecce co3aanus POC.

1.2. 3agauM JUCIHUILIMHBI
— - yMeTb BBINOHATh PACUéT U MPOEKTUPOBaHWeE JieTase, y3/i0B U
— MOAy/neh SeKTPOHHBIX CpPeJCTB, B COOTBETCTBUM C TeXHUUYECKUM 3aJJaHheM C
HCI0/Ib30BaHKEeM Cpe/ICTB aBTOMAaTU3aliuu MPOEKTUPOBAHUS
— - yMmeTb pa3pabaTbiBaTb TIPOEKTHYIO W TEXHUUYECKYI0 [JOKYMEHTal[iio, OMhOpM/ISTh
3aKOHYeHHbIe TIPOEKTHO-KOHCTPYKTOPCKHE paboThI

2. MecTo pucomiuinHel B cTpyKrype OITIOII
HucuunmHa «OCHOBBI KOHCTPYWpOBaHUs 371eKTpoHHbIX cpencTtB» (B1.B.O/1.9) otHocuTCs K
6noky 1 (BapuaTHBHasi YacTh).
[IpemecTByOlUMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/JbHble 3HAHUS,  SIBJISIIOTCSA
cefiyrole UCHUIUIMHbL: HayuHo-1rccnenoBarenbckast pabora.
[TocnenyrolyMy JUCLIMIIMHAMU SIBJISTFOTCS: TeXHO/IOrUs IPOM3BO/CTBA JIEKTPOHHBIX CPe/ICTB.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLUILUIUHBI

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

— [IIK-6 roTOBHOCTHIO BBIMOJHATH PacuéT W TPOEKTUPOBAHWE JeTaned, Y3/I0B U MoOZAy/eu
3JIEKTPOHHBIX CPEJCTB, B COOTBETCTBUM C TEeXHUUECKUM 3a/laHueM C MCIOIb30BaHUEeM CpefCTB
aBTOMaryv3aluu NPOeKTUPOBaHKS;

— [TIK-7 cmnocobHOCTBIO pa3pabaThiBaTh TPOEKTHYH) M TEeXHUYECKYI [JOKYMEHTAl[Uio,
o(hopM/IATH 3aKOHUEeHHbIe TIPOEKTHO-KOHCTPYKTOPCKUe PaboThI;

B pe3sysnbrarte usyueHus JUCLIIIIMHBI CTYAEHT JAO/DKeH:

— 3HaTb - MeTOJWYeCKHWe U HOpPMaTHBHbIe Marepuasbl I0 IPOEKTUPOBAHUIO 3/IeKTPOHHBIX
CPeACTB; - MeTO[bl KOHCTPYKTOPCKOI'O IIPOEKTHMPOBaHUS 3/IEKTPOHHBIX CPe/CTB; - KOHCTPYKTUBHOE U
(yHKLIMOHaIbHOE UCTIO/THEHWe COBPEMEHHBIX U MepCIIeKTUBHBIX 3/IEKTPOHHBIX CPe/ICTB;

— yMeTb - NPOBOJUTH aHa/IM3 TEXHUYECKOTO 3a/jaHusi Ha pa3paboTKy 3/1eKTPOHHBIX CPeJCTB; -
BBITIO/THATE Pa3pabOTKy KOHCTPYKLMM COCTABHBIX YaCTel 37eKTPOHHBIX CPE/ICTB COTIACHO TpebOBaHMSAM
TeXHUUYEeCKOI0 3a/jaHus;

— B/ajeThb - HaBblKaM{ DPa3pabOTKHM U OQOpM/IEHUs KOHCTPYKTODCKOW AOKYMEHTalud [Jist
3/IeKTPOHHBIX OI0KOB, TPUOOPOB B COOTBETCTBUM C [IeMCTBYIOIIMMH CTaHZAPTaMH.

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOM padoThI
OO1ast TPYA0EMKOCTh JUCLIMIUTMHBI COCTaB/sseT 5.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — TpyA0eMKOCThb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

6 cemecTp
AynutopHblie 3aHSTHS (BCEro) 88 88
Jlekuym 36 36
ITpakTryeckuve 3aHITHS 36 36
JIabopatopHble 3aHSTHS 16 16
CamocrosiTenbHasi paboTa (Bcero) 56 56
OdopmeHre 0TUETOB T10 JJabopaTOpHLIM paboTam 10 10
[TpopaboTKa JIeKIIMOHHOTO MaTepuaa 9 9

CornacoBaHa Ha noprane Ne 7503 3



ITogroToBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 37 37
Bcero (6e3 sk3ameHa) 144 144
ITogroroBka u cflaya sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 180 180
3aueTtHble Eavnnibl TpygoeMKoCTH 5.0 5.0

5. Copepxanve AUCILUIIUHBI

5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.

Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZbI 3aHATUN

s | 2| §
z 8 2
a. —~ v
s & | = 8% ==
= o o s o g S =
: 2| E | 88| LB
Ne Ha3BaHus pa3zenoB AUCLUTUIMHBI %’ % = 5 o @ =
S £ B | 5 Bz &%
c 5§ g | mE gt
5, =} =
=¥ lr::cs CEU
= O
1 |Posb koHCTpYyKTOpa B co3naHuu POC. 4 4 0 3 11 [TK-6, ITIK-7
®DakKTOpBkI, OMNpeestoLe OCTPOeH e
POC.
2 | KomrnioHOBaHHe U KOHCTPyUpOBaHue 4 4 0 5 13 I1K-6, ITK-7
P3C
3 | TexHuueckuit Au3aiiH rpu 4 4 4 6 18 [TK-6, TTK-7
NPOEKTHPOBaHNUHU
4 | KoHCTpyupoOBaHHe y3710B U O/I0KOB 4 4 0 7 15 [1K-6, TTK-7
P3C. DnekTpoMOHTax.
5 |O6ecrieueHre HOPMaLHOTO TETJIOBOTO 4 4 4 11 23 [1K-6, [IK-7
pexxuma POC
6 |3amgura POC oT arpeccMBHOM BHellIHeH 4 4 4 7 19 [1K-6, [1K-7
cpezpl.
7 | D/neKTpoMarHuTHasi COBMeCTUMOCTD 4 4 0 5 13 [1K-6, [IK-7
(BMC) P3C.
8 |3ammra POC oT MexaHWueCKUX 4 4 4 7 19 [1K-6, I[TK-7
BO3/IeMCTBUMN
9 | O6ecreueHue KayecTsa B 4 4 0 5 13 I1K-6, ITK-7
MPOEKTUPOBAHUH, POU3BO/CTBE U
sKcruyaranuu POC.
Wtoro 36 36 16 56 144
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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/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,
q

dopmMupyeMbie
KOMIIeTeHL[UU

6 cemecTp

1 Posib KOHCTPYKTOpA B CO3/JaHUA
POC. dakropsl, orpezenstoLiye
nocrpoenue POC.

ONeKTPOHHbIE U PaZiU03/1eKTPOHHbIe
cpencta (POC).Onpenensitoias posb
KOHCTPYKTOPAa-TeXHO0JIora B CO3/la-HUU
POC. Konctpykuus POC.
Knaccudukanys koHct-pykumii POC no
Ha3Ha4YeHHI0, TAKTUKe MCITI0Ib30BaHUs
1o0beKTy ycTaHOBKU. CTPYKTYDHBbIe
YPOBHU KOHCTPYKLMHPOC. Dtarbl
co3ganus POC: TIpoekTrpoBaHue
CUCTEMO-TEXHUYEeCKOe,
CXeMOTeXHUYECKOe,
KOHCTPYKTOPCKO€e(KOHCTPYHUPOBaHHUE),
TeXHO/IorhnuYeckoe. VicxoHble aH-HbIe U
OrpaHUYeHUs1 TIPU KOHCTPYUPOBaHUH.
HoBu3Ha MKOHCTPYKTHBHas
IpeeMCTBeHHOCTh. TexHuueckoe 3aja-
Hue (T3, TT3, UT3). Cxembl. BHeliHue
(bakTOpBI, onpe-ensrole MOCTPOeHre
POC: dakTopbl okpyxaroljercpe/bl,
(hakTOpbI B3aUMO/IENCTBUS B CLICTEMe
"yesIOBEK-MalllMHa-Ccpea/ 00beKT
ycTtaHoBKH'". CucTeMHble (aKTO-phbI:
cUcTeMa CBOMCTB KOHCTPYKLMU POC,
MPUMEHSIeMbIeTeXHOIOTUU
MPOEKTUPOBAHUS 1 TIPOM3BO/ICTBA.

o

Htoro

ITK-6, ITK-

2 KoMIOHOBaHMe ¥ KOHCTPyUpOBaHue
POC

[poliecc KOHCTPYHMPOBaHUS: TBOPYeCKUI
3ambiceJi, po-o6pa3, 06pa3, KOMITOHOBKA,
KOHCTPYKLUS usgenusi. IH-
TeJl/IeKTyaibHble KauecTBa MHKeHepa,
MIPUHSITE KOMIIPO-MHUCCHBIX PellIeHU B
YCJIOBUSIX Heorpe/ielleHHOCTH. Buzib
KOHCTPYKTOPCKUX ZIOKyMeHTOB. CTaauu
pa3pabor-ku. KoHCTpyKTOpCKHe CTyKObI
npeanpusitusi. Komnonosanue POC:
MeTozuKa 1 TIpUeMbl KOMITOHOBOY-HbIX
pabort. CucteMbl 6a30BbIX HECYIIUX
KOHCTpYKLM. PasmepHo-
napameTpuyeckue psjbl. KomriekcHast
MUK-POMUHUATIOPH3aLIUs U TIePCIIeKTHUBbI
pa3BUTHSI KOHCTPYK-Lui POC.

HToro

[1K-6, ITK-
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3 TexHuueckui Au3aliH 1Ipu
MPOeKTUPOBAHUHU

BnvstHue sproHoMuueckyx u
3CTeTUUeCKUX ToKa3areseiiHa

3¢ dekTUBHOCTD 1 KauecTBO POC.
@yHKLMY Yesi0BeKa-oreparopa B
yesioBeKO-MalllMHHOM crcTeMe. Bpemsi
CeH-COMOTOPHOM peakuuy. OpraHu3sanus
pabouero MecTa Uyc0BUsI PabOTHI
yesioBeKa-orepaTopa. OproHoMUue CKUiu
3CTeTUYeCKWI aHa/lu3 B MpoLiecce
rpoeKTupoBaHusi. Kateropuu, CBOWCTBa U
cpencTBa KoMIosunmu. KoHcer-
pyHpOBaHUe JIULIEBBIX MaHesiel U My/bTOB
yripasieHusPOC.

HToro

[IK-6, ITK-

4 KoHCTpyHWpOBaHue y3/10B 1 O/I0KOB
POC. DnekTpoMoHTax.

W31enust HU3KUX KOHCTPYKTUBHBIX
ypOBHeii: neuatHbley3ibl (I1Y) u
MHUKPO3/1eKTPOHHBIE Y37kl (MIY) —
sTuerKu,MoLymu. MeTozbl
KOHCTpyHUpoBaHusi. KoHCTpyKLK
J/isipeann3aly B aBTOMaTH31UpPOBaHHOM
ripousBozAcTse. [IY crioBepXHOCTHBIM
MOHTa’KOM KOMITOHEHTOB. KOHCTpyKTOp-
CKasl JOKyMeHTaLus Ha
ITY.KoHcTpyupoBaHue 610ka POC.
Mexy3/10BOl 1 MeXKOJI0U-HBIN
snekTpoMoHTaxX POC, npasuia
KOHCTPYWPOBaHUs1. J/1IeKTPOMOHTAX C
NpUMeHeHreM TIPOBO/IOB,
KabeJs1ei,)KryToB, TMOKMX MHOTOXXWU/TBHBIX
nnockux kKabeneit(I'MIIK), rubkux
uuieiidos u 1p. beicTpopasbeMHble co-
e/IMHeHUs: pPa3beMbl U Paii0uacTOTHbIE
coefvHMTeNM. Peanmusanus coejuHeHU! B
POC cpencrBamu ONTO3/1€K-TPOHUKH.
KoHcTpyKTOpCKas JOKyMeHTaLus /151
c6opku maieKTpoMoHTaxka POC.

Htoro

[TK-6, ITK-

5 ObecnieueHre HOPMAJTLHOTO
TervyioBoro pexxuma POC

TernnoobmeH B KOHCTPYKIMsix POC:
TenioBoli pexxum(TP), MexaHU3MBbI
Teryiornepeaur, HopMaabHbI TP, Ten-
soBbie Mmozienu POC. MaremaTtnueckue
mogenu.Metoael pacueta TP
(mocsiegoBaTe/IbHBIX

TIPUOJT>KEHUH, TETUIOBBIX XapaKTepPUCTHUK,
k03 dureHTHbIN). CIoCoObIM CUCTEMBI
oxnaxzaennst POC, Beibop criocoba
OXJIaXK/e-HUSl.

HToro

[IK-6, ITK-

6 3awura POC ot arpeccuBHOM
BHEIIIHEeU Cpe/ibl.

3auuta fetaneit POC ot koppo3uu:
BbIOOp MaTepraioB Cy4eToM
oOpa3oBaHUsI raJlbBAHUUECKUX T1ap,
3aura no-KpbITussMy. CTaH[apThl

TTK-6, TTK-
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EyHOM cHCTeMBI 3alUThI OT KOP-PO3UH
u crapenusi — OCT 9. Knaccudukariys
TIOKPBITUI.3aIiCh TTIOKPLITUM B
KOHCTPYKTOPCKOH

JoKyMmeHTaluu. Byiaro3auura u
repmeTu3arus POC: obmast u
JIOKasbHas1,3/IeKTPOU30/ISLIMOHHBIMU
MarepuasiaMu U 000/10UKaMH,
BpPa3beMHOM M Hepa3beMHOM KOpITyCe.
YrnoTHeHMe Ka-0e/TbHBIX BBOJIOB U
OpraHOB yTIpaB/IeHUs. YIaKOBKa
vkoHcepBarusa POC.

HToro

7 SJIeKTpOMaFHI/ITHaH COBMEeCTUMOCTBb
(3MC) POC.

[Tapa3uTHble HABOJKHU U CBSI3U:
€MKOCTHas1, UHAYKTUBHAs,C y4acTHeM
MOCTOPOHHUX [POBO/IOB, Yepe3
3JIeKTPOMar-HUTHOe T0Jie U
BOJTHOBO/[Hasl, yepe3 o0I1lee CONpOTHBIIe-
Hue. [IpUHIUITBI KOHCTPYUPOBAHUSA C
yuetoM OMC: DK-paHHpOBaHHUE.
Pa3Bsi3biBaHuUe 1jeTieit v pubTpaius Ha-
NpSDKeHUH B TIPOBOJax. 3a3eMileHue,
MeTa/uIu3aLus U JIu-Huu cBs3u B POC.
YcTpaHeHHWe HaBOJIOK IO LieTisIM MUTa-
HUSL.

HNToro

TTK-6, TTK-

8 3awmra POC oT MexaHHWUYeCKUX
BO3/IeMCTBUM

3amura POC oT MexaHWueCcKux
Bo3/eticTBuil (MB): BuasiMB u ux
OCHOBHbI€ rlapameTpbl. COOCTBEHHbBIE
YaCTOTBIKO/IeOaHU KOHCTPYKTHBOB POC.
MeTtopp! 3amuTel OTMB: MnoBbILLIeHHe
JKECTKOCTH KOHCTPYKTHUBOB, JeMIT(pUpO-
BaHUe, aMopTu3alus. [IpumeHeHue
BHUOPOIOT/IOIAOIIMXMaTePHAIOB.
TumnoBble aMOPTU3aTOPBHI.
[IpoekTrpoBaHUeMN pacyeT CUCTEMBI
amopru3anuu POC.

HToro

TIK-6, TTK-

9 OGecrieueHye KaueCTBa B
MPOeKTUPOBAHUU, TIPOM3BO/ICTBE U
sKcrutyataumu POC.

KauecTBo, TexHHUeCKOe COBEPILIEeHCTBO,
YPOBEHb KaueCTBau TeXHUYECKUN
ypoBeHb u3ziesinid. Cucrema
roKa3are/jieliKkaueCTBa: IoKa3aTeau
Ha3HaueHusl, HaJileXKHOCTH U JI0/Ir0-
BEUHOCTH, TEXHOJIOTUUECKUe,
3pProHOMHYeCKUe, 3CTeThue-CKue,
CTaH/apTU3aluK U YHUPUKALIH,
raTeHTHO-TIPaBOBbLIe, SKOHOMUYECKHe,
0€e30ITaCHOCTH U SKOJIOTMYHO-CTH.
HapexxHocts POC, BHe3arHbIe 1
rocTeneHHbleoTKasbl. CHUCTEMHOE
obecrieyeHre KauecTBa ITPOEKTHPOBA-HUS
P3C. Ilpumenenre CATIIP. Bepudukauys

TTK-6, TTK-
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Y Ba/Ma-1us B rporiecce
NPOEeKTHUPOBaHUs. KOMIT/IEKTHOCTb KOHCT-
PYKTOPCKHUX JOKYMEHTOB Ha usgenue. TY.
OKCIUlyaTaly-oOHHasl JOKyMeHTaLusl.

HToro 4

Wroro 3a cemecTp 36

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
4 o0ecnieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreurBaromMu (TpeabIAyIuMK) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMY TIPeCTaB-/IeHbI B Tabsuile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXK/IUCIIUITAHAPHBIE CBSI3U

Ne pa3zenoB JaHHOU AUCHUTIIAHBI, [7isT KOTOPBIX HEOOXOAUMO
Ne| HauMeHOBaHHMe AMCLMIUINH n3yueHue o0ecrieynBaroliX 1 0becreunBaeMbIX AUCLUTIIUH

1 2 3 4 5 6 7 8 9

[peniiecTBytoOLMe AUCLUTIIMHBI

1 |HayuyHo-ucc/1emoBarTe bCKast

+ + + + + + +
pabora

[Tocnenyroiiyie JUCLUATITUHBI

1 | TexHonorus Npov3BOACTBA
3JIEKTPOHHBIX CPEZICTB

+ + + + +

5.4. CooTBeTCTBHE KOMIIeTEeHI} M, ()OpMIPYyeMBbIX IIPU U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMH, (OpPMUpPYeMbIX MPU H3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN
npeicTaB/eHo B Tabnurie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUZAOB 3aHATHH, (HOPMHUPYeMBIX TpU W3yUYeHWH
VICLIUTIJIVHBI

Bunpl 3aHATHI

4]
=
g < 5
~ | = O
= =x o]
S T T A
= g T
% = o o S
5 S g % T ®dopMbI KOHTPOJIS
2 = 2 z 5
2 = 2 3 z
N = & S
= a, =
X o Q
[+] O o
= S 3
= S
ITK-6 + + + + KoHTposnbHas paboTa,

[HomamHee 3asanue, OTueT
10 UHUBUYaTbHOMY
3a/laHuI0, JK3aMeH,
KoHcriekT camMonogroToBky,
CobecenoBanue,
KomrioneHT
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHsTuUsX, Tect, Pecdepar
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IIK-7 +

+ + KonTposbHasi pabora,
HomarHee 3azanve, Otuer
10 UHJUBUYaTbHOMY
3a/lJaHut0, JK3aMeH,
KoHcnekT caMOnoAroToOBKH,
CobecenoBanue,
KomnioneHt
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHaTusX, TecT, Pecdepar

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpPraHU3aIUu 00yYeHHs

He npegycmorpeno PYII

7. JTabopaTopHbIA MPAKTHKYM

CopeprkaHue y1abopaTtopHbIX paboT npuBezieHO B Tabswiie 7.1.
Tabsura 7. 1 — CopeprkaHue j1abopaTOpHBIX paboT

v L s
I L =
g = =
S Sz
6 6 S5 5 2 &
Hassanus paszenos CopepxaHue 1abopatopHbIX paboT 2 g &
< X
= 53
- e ~
6 cemecTp
3 TexHuuecku y3ariH Npu Pa3paboTka nuiieBoii TTaHe/u yrpaBieHust [TK-6, ITK-
[POeKTUPOBaHUU ViToro 7
5 Ob6ecnieueHre HOPMAJTLHOTO OOGecrieueHue TETIJIOBOTO U ITK-6, ITK-
Ter/10Boro pexxuma PoC BJI&YKHOCTHOTO pexkuma POC | u. 1: 7
pacuet /151 6710Ka B repMETUYHOM U
nep$oprpoOBaHHOM KOpITyCe
K03 dULIMEeHTHbIM
MetozoM.ObecrieueHre TeTIOBOTO U
BJIAXKHOCTHOTO pexxuma POC | u. 2: meTo[
TI0C/IeZl0BaTe/IbHBIX TIPUOIVKEeHHI;
Nroro
6 3awura POC ot arpeccuBHOM OneHka BpeMeHU 3¢ (eKTUBHON [TK-6, ITK-
BHEIIIHEeU Cpe/ibl. BJIar03allUThl 7
Ntoro
8 3amura POC 0T MexaHUYeCKUx IIpoekTrpoBaHue CUCTEMBbI aMOPTU3aLIUA ITK-6, ITK-
BO3/IeMCTBUM POC, u. 1: pacueT Ha BO3/ielicTBHE 7
BuOpauun.[IpoeKTHpoBaHMe CUCTEMBI
amoptusanuu POC | 4. 2: pacuet Ha
BO3/le[iCTBUe yiapa.
Nroro 4
Wroro 3a cemecTp 16

8. IIpakTHUecKue 3aHATHUSA

CojiepskaHue pakTHYeCKHUX paboT nprBeieHo B Tabnwmiie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

CornacoeaHa Ha noptane Ne 7503

. <]
& z S
3 = =
Z > 3
Ha3sanus paszesnos CopeprkaHye NpakTUYeCKUX 3aHATUN z - £ 5
St 2 S
2 ' O
= S
6 cemecTp
1 Posib KOHCTPYKTOpa B CO3aHUU CocTap/ieHre 4aCTHOr0 TEXHUYECKOTo 4 [TK-6, TTK-
P3C. ®akrtopsl, OTpe/essoliye 3aJjaHus Ha pa3pa-00TKy 6710ka POC 7
nocrpoenue POC. Vtoro
2 KoMmnoHOBaHuve U KOHCTpyupoBaHue |- KomrioHnoBanue POC, u.1: onpesesienue [1K-6, TIK-
P3C KOMITOHOBOUHBIX B3aUMO/IeICTBUN U 7
ouyepeZIHOCTH BOBJIEYEHHUS
(GbyHKIMOHaMBHBIX y3710B (PY) B
pa3melrenue. - Kommonoanve POC, u. 2:
pasmeltieHre @Y, yHuduKaus
KOHCTPYKLIMM U PsiJibl PeANIOUTUTENbHBIX
yucersn.
Nroro
3 TexHUuUeCKUM [jM3aliH IIpU TexHMUeCKuM [Y3aliH NIpU [TK-6, ITK-
TPOEKTHMPOBaHUU MPOEKTUPOBAHUU: S3PrOHOMMKA U3CTeTHKA 7
KOHCTPYKLIMH.
Htoro
4 KoHcTpyupoBaHue y3/10B 1 6710KoB | [IpoekTHpoBaHue 3/eKTpoMoHTaxka POC , [1K-6, TIK-
P3C. DnekTpoMOHTaxX. u. 1: cxema u TabuIia 7
coenviHeHU.[IpoeKkTrpoBaHue
sneKkTpoMoHTaxka POC, u. 2:
3JIEKTPOMOHTA)KHbIN UepTex 1
crieljiUKaIusl.
Nroro
5 ObecrieueHre HOPMAJTBHOTO [IpyHLMIIBI pacyeTa TEIoBOro pexuma [TK-6, TIK-
TeryioBoro pexkuma POC P3C. 7
Ntoro
6 3arura POC oT arpeccuBHOMN 3amura POC oT arpeccrBHOM BHeIIIHeM [TK-6, TTK-
BHeILIHeW Cpe/ibl. cpejibl 7
Ntoro
7 DJIeKTpOMarHuTHasi COBMECTUMOCTD | DJIeKTPOMarHUTHasi COBMeCTUMOCTh [TK-6, TTK-
(B3MC) POC. (B3MC) POC. OueHkanapasyTHBIX CBSI3€H. 7
Htoro
8 3aura POC 0T MexaHUYeCKUX MeTozpb! 3aIuThl y3710B ¥ 6/10k0B POC oT [TK-6, ITK-
BO3/IeMCTBUM MeXaHWue CKMXBO3/IeHCTBHIA. 7
Nroro
9 ObecrieueHme KauecTsa B KauectBo pa3pabotku. Ctpykrypa POC u [TK-6, ITK-
TIPOEKTHMPOBaHUH, IPOU3BO/CTBE U KOMITJIEKTHOCTbKOHCTPYKTOPCKOM 7
sKcrutyatauuu POC. JIOKyMeHTaLuu
Htoro 4
10



Nroro 3a cemecTp

36

9. CamocrosiTesibHast pabora
Buibl camocTosiTesibHOM paboThl, TPYZAOEMKOCTb 1 (hOpMUpyeMble KOMIIeTEHLIMH TIpe/|CTaB/IeHbI B

tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMbIe KOMITETEHITHH
A g
3 3 =
S =a=
%) >4 v T
Buzbl camocrosTensHOU = > O
Hassanus pa3zesnos = @®OpMbI KOHTPOJIS
6 3 g &
paboThI S) g g
=S a =
oy o 2
= S
6 cemecTp
1 Posib KOHCTPYKTOpa B [Togroroeka K 2 [1K-6, KonTtposbHasi pabora,
co3ganuu POC. ®DakTopsl, |[IpakTAYeCKHUM 3aHATUSM, [1IK-7 Ornpoc Ha 3aHATUSIX,
orpejestoLe ceMHHapam Otuer o
noctpoenne POC. UH/IUBY, bHOM
octpoenye PIC [TpopaboTKa JIeKLIMOHHOTO 1 A Ay‘én 5 oMy
Marepuaa 3azanuto, CobecenoBaHue
Ntoro
2 KoMIoHOBaHue 1 [ToaroroBka K 4 | IIK-6, Koncrekr
KOHCTpyupoBaHue POC MPaKTUYEeCKUM 3aHSATUSIM, IK-7 CaMOTIOATOTOBKH,
CceMUHapam KoHTposnbHas pabota,
[TpopaboTKa 1eKIIMOHHOTO 1 ;)npoc Ha éagﬂmﬂx’
Marepuana edepar, CobecenoBaHue,
Tect, DK3aMeH
Ntoro 5
3 TexHuueckui au3aiiH ITogroroerka K 3 ITK-6, KoHcriekT
TIPU MIPOEKTUPOBAHUU MPaKTUYECKUM 3aHSATUSIM, IK-7 CaMOTIOATOTOBKH,
CceMUHapam KoHTponbHas paboTa,
Ornpoc Ha 3aHATUAX
[TpopaboTKa /IeKLIMOHHOTO 1 C g T ’
BaHU T
Marepuana obecezoBaHue, Tec
OdopmreHue O0TUETOB T10 2
nabopaTtopHbIM paboTam
HToro 6
4 KoHCTpyupOBaHue ITogroroBka K 6 ITK-6, KoHncriekT
y3710B 1 6s10k0B POC. MpaKTUYe CKUM 3aHATUSIM, [1K-7 CaMOIIOZATOTOBKH,
DJIEKTPOMOHTAaX. ceMHHapam KoHTposbHas pabora,
MPOC Ha 3aHATHSAX
ITpopaboTKa JIeKIOHHOTO 1 8 POC Ha 34 ’
Marepuasa THET 10
VHIUBU/yaJIbHOMY
MToro 7 3azanuto, CobecenoBaHue,
Tect, OK3aMeH
5 ObecneueHue ITogroroBka K 6 ITK-6, KoHncrmiekT
HOPMaJ/IbHOI'O TeIVIOBOI'O | [IPaKTUYeCKUM 3aHATUAM, [1IK-7 CaMOITIOZITOTOBKY,
pexxuma POC ceMUHapam KonTtponbHas pabora,
ITpopaboTKa JIeKIIMOHHOTO 1 8npoc Ha 3aHATHAX,
Marepuasa THET 10
VHJMBU/1yaJIbHOMY
OdopmreHre 0TUETOB 110 4

nabopaTopHbIM paboTam

3ajanuio, CobecenoBanue,
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HTtoro 11 TecTt, DK3ameH
6 3amura POC ot [Toaroroska K 4  |IIK-6, KonTtponbHas pabora,
arpeCCUBHOM BHeIIHel MPaKTUYECKUM 3aHSATUSIM, IK-7 Ornpoc Ha 3aHATUSIX,
cpefpl. ceMHUHapam Ortuer 1o
[TpopaboTKa eKIIMOHHOTO 1 HHAHBHAyaCm’;OMy
HU BaHU
Marepuana 3azanuto, CobecenoBanue,
Tect, OK3aMeH
OdopmreHrie 0TUETOB 110 2
nabopaTopHbIM paboTam
Nroro
7 DJleKTpOMarHuTHas [ToaroroBka K 4 | TIK-6, KomrioneHT
coBMeCcTUMOCTh (BMC) MPaKTUYEeCKUM 3aHATUIM, IK-7 CBOEBPEeMEeHHOCTH,
POC. CceMUHapam Koncrekr
MOTMOJTOTOBKH
[TpopaboTKa JIeKIIHOHHOTO 1 ;:(a OTIOATOTO é
Marepuaa OHTpOJIbHas pabora,
Ornpoc Ha 3aHATUSIX,
Mtoro 5 Pedepar, Tect, Dk3ameH
8 3awwmra POC ot [ToaroroBka K 4 | TIK-6, HomarHee 3aziaHue,
MeXaHUueCKUX TpaKTU4Ye CKUM 3aHATUSM, [1IK-7 KoHTposnbHas pabota,
BO3/1eliICTBUM ceMHHapam Oripoc Ha 3aHATHSX,
[TpopaboTKa eKIIMOHHOTO 1 Oreer 1o
WH/JVBY BHOM
Marepuasa AMBU/ya/IbHOMY
3ajanuio, CobecenoBanue,
OdopmeHre O0TUETOB T10 2 Tecr, DKk3ameH
nabopaTtopHbIM paboTam
Ntoro
9 Ob6ecneuenue KauectBa |IloAroToBKa K 4  |TIK-6, KoHncrmiekT
B [MPOEKTHPOBaHUH, MpaKTUYe CKUM 3aHSATUSIM, [MK-7 CaMOTIOATOTOBKH,
TPOU3BO/ICTBE U ceMHHapam KoHTposnbHas pabota,
Kcrtyaraumu POC. MPOC Ha 3aHSATHUSX
JKCryaTan 3C ITpopaboTKa JIeKIJMOHHOTO 1 8 goc a3a T ’
Marepuaa obecenoBaHue, Tecr,
JK3aMeH
Ntoro 5
Wroro 3a cemecTp 56
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 92

10. Kypcoeas pabora
He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTY/AeHTOB

11.1. Ban/ibHbIe OLeHKH /I 3/IeMEeHTOB KOHTPOJIsl
Tabsuia 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

o . MakcumanbHbIN
. MakcrManbHbIN MaxkcuManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a mepuof,
JleATeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| cemecTpa
6 cemecTp
HomaniHee 3afaHue 3 3 4 10
KomrioneHT 2 2 6
12
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CBOEBPEMEHHOCTH
Koncnekr 2 2 2 6
CaMOIIOrOTOBKU

KonTposbHast pabora 3 3 3

Ornpoc Ha 3aHATUAX 2 2

Otuer no 3 3 3 9
VIHJMBU/1YaJbHOMY

3a[JaHUI0

Pedepar 3 3 3

CobecenoBaHMe 2 2

Tect 3 3 3 9
WToro makcumym 3a 23 23 24 70
TIepUOZ,

OK3aMeH 30
Hapacraroiym utorom 23 46 70 100

11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannbl Ha 1aTy KOHTPOIbHOM TOUKH Onenka

> 90% oT MaKCUMasbHOM cyMMbI 6asinoB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW CyMMBbI O6asioB Ha gary KT

4
Ot 60% 1o 69% oT MakcuMasbHOM cyMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMasbHOM cymMMbl OansioB Ha gaty KT

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/ieH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cyMMbI 0a/l/I0B B TPaAULMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopollio) (3auTeHo0) 75 -84 C (xopo110)
70 -74
— D (yaoBrieTBOpUTEHHO)

3 (YA0OB/IeTBOPUTEBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/ICTBODUTETHO) (He Hike 60 6asoB F (HeyzmoB1eTBOpPUTE/ILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIMOHHOE 00ecreyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTeparypa
1. OcHOBBI TIPOEKTUPOBAaHUSI 3/Me€KTPOHHBIX CpefCTB: YuebHoe mocobue / Kosno B. T,
YepubimeB A. A., Kobpun FO. II. - 2012. 149 c. [OnektpoHHbIli pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/2783, cBob60gHBI.
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12.2. lonosHUTe /ILHAA IMTepaTypa
1. Henames A.Il. KoHCcTpyrpoBaHHe paZiMO3/IeKTPOHHBIX CPeACTB: YueOHUK [ BY30B — M.:
Bricmias mikomna, 1990. — 431 c.: (Hamuuue B 6ubmoreke TYCYP - 24 3k3.)
2. Paspabotka u odopmiieHHe KOHCTPYKTOPCKOM JokymeHTaiud PDA: CnpaBounuk / 3. T.
PomanbrueBa, J. T. ViBaHoBa, A. C. KynmukoB u ap.; o pen. 3. T. PoMaHbIYeBOM. - 2-e U3, riepepab. u
Jor. - M.: Paguo u cBs3b, 1989. - 448 c (Hamuuue B 6ubmoreke TYCYP - 21 3k3.)

12.3. YueOHo-MeToAMYECKOE TOCO0HE M MPOrpaMMHOe o0ecreyeHme

1. OcCHOBBI IPOEKTHMPOBAHUS JIEKTPOHHBIX CPeACTB: MeToruecKre yKa3aHus K MpaKThue CKUM,
7abopaTOpHBIM 3aHSITUSIM M CaMOCTOsITe/IbHOM pabote / UepHbimeB A. A. - 2012. 71 c¢. [DneKTpOHHbIH
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/2814, cBo6oaHBI#.

2. Xy/loKeCcTBeHHO — KOHCTPYKTOpCKasi pa3paboTKa JIMLeBOM TlaHeIu pajii0371eKTPOHHOTO
ycTpoiictBa: Metoauueckoe rocobue 1o BBITIO/IHEHHMIO TipakThdeckoro 3aHaTus / Kongakos A. K. - 2009.
19 c. [3nekTpoHHbIii pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1175, cBOOOAHBIH.

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

4. Marepuanbl Jjisi pacyeToB TeIJIOBbIX pekMMoB POC B TpymmoBOM IMPOeKTHOM 00y4yeHHH:
YuebHo-meTopnyeckoe mocobue / UepnbimeB A. A. - 2010. 31 c. [DnekTpoHHbIM pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/2808, cBo60gHBIA.

5. PacueT TO/IIMHBI B/IAaro3aljuTHBIX MOKPbITHN feTanelt POC: Metoanyeckoe mocobue ajist
BBINIO/IHEHU NpakTuyeckoro 3aHATus / KongakoB A. K. - 2012. 11 c. [DnekTpoHHbINA pecypc] - Pexxum
pocryna: http://edu.tusur.ru/publications/1040, cBoOOAHBIA.

6. Bpibop u pacuer cucrtembl amoprusanuu Osmoka POC: Metoguueckoe Tmocobue st
BBINOJIHEHUS NpakThyeckoro 3aHATvs / Konpakos A. K. - 2012. 11 c. [DnekTpoHHbI pecypc] - Pexxkum
noctyma: http://edu.tusur.ru/publications/1045, cBo60gHBIMA.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. TlouckoBbIe cHMCTeMbI IIIMPOKOTo npuMeHeHus: Yandex, Google;
2. HayuHO-06pa3oBarenbHbIN TTopTan TYCYPa edu.tusur.ru .

13. Marepua/ibHO-TeXHHYECKOe o0ecrneyeHHue JUCIUILTHHBI

[MperosaBaHye JIeKIIMOHHOTO Kypca BeeTCsd B ayAUTOpWH, OCHAIleHHOW Cpe/icTBaMu
KOMIBIOTEPHBIX Tpe3eHTali. VIMeroTCs KOMIUIeKThI (KaTasioru) (aiiioB JeKLMOHHBIX Tpe3eHTalui u
WHTEPAKTUBHBIX TECTOB , a TAK)Ke BAPUAHTHI 3aJIaHUM [IIsI CAMOCTOSATEIbHOM paboThl (UMC/IOM He MeHee
20) Mo KaXk/10i1 Teme.

B kauecTBe Har/IsA[HBIX TOCOOMI Ha MPAKTUUECKUX U JTAOOPATOPHBIX 3aHATHUSIX MCIOJTb3YIOTCS

M3MepuTe/TbHbIe TIPUOOPHI U MYJ/IBTHI (CTeH/IbI), UMEFOIIHecs B JTab0paTOPUK Paii03/1eKTPOHUKH

(402 rn.k.). XapakTepHble KOHCTPYKIMM TIpe/ICTaB/eHbl B PaCKpPbITOM BHE [Jisi J€MOHCTPALUU
VH)XeHepHbIX pellieHui (TeuaTHble y37bl, OpraHbl WHAWKAL[MK, YIIpaB/lieHUs], KOMMYTaLU1, MeXY3/0BOU
3/IeKTPOMOHTA, TETJIOOTBO/ U Ip.).

14. ®oHp OLeHOUYHBIX CPe/JCTB
@DOH/, OLIEHOYHBIX CPeJCTB IIPUBeJleH B TIPUJIOKEeHNUH 1.

15. MeToanuecKne peKOMeH/JAL|H 110 OPraHUu3aliy U3yYeHUsl AUCHUILITHHbBI
be3 pekoMeHja11i.
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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 3/IEKTPOHHBIX CPEJCTB

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CpeACTB

HaripaBneHHocTh (mMpodub): TexHom0rust 3/IeKTPOHHBIX CPeACTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: PATOM, Kadeapa paguosieKTPOHHBIX TEXHOJIOTHIA U IKOJIOTHUECKOr0 MOHUTOPUHTA
Kypc: 3

Cemecrtp: 6

YuebOHbI# 11aH Habopa 2013 rozga

Pa3paboTumku:
— crapiuuii periofiaBatesnib Kad. KUTTP Konpgakos A. K.

OK3aMeH: 6 ceMeCTp

Tomck 2016
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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 no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-7 CTIOCOOHOCTBLIO pa3pabaThiBaTh TMIPOEKTHYIO M | [Io/DKeH 3HaTh - MeTOAUYECKUE U
TeXHUYEeCKYI0 JOKyMeHTalu0, 0hOpMIISTh HOPMaTUBHbIE MaTepralbl 110
3aKOHUYEHHbIe [TPOEKTHO-KOHCTPYKTOPCKHe IIPOEKTHUPOBAHUIO 3JIEKTPOHHBIX CPE/ICTB; -
paboThI MeTOZbl KOHCTPYKTOPCKOTO
[TIK-6 TOTOBHOCTBIO BBITIO/IHATh PaCUyéT U TpOEKTMPOBAHHA /IEKTPOHHBIX CPE/CTB, -

MPOEKTHMPOBaHUE JleTasiel, y3/10B U MOAYyJIen
3JIEKTPOHHBIX CPE/ICTB, B COOTBETCTBUU C
TeXHAYeCKUM 3a/JaHueM C HUCI0/Ib30BaHueM
Cpe/iCTB aBTOMAaTU3aLuy NIPOeKTUPOBaHUsI

KOHCTPYKTHBHOE ¥ (DYHKLIMOHA/TBHOE
WCITO/THEHHE COBPEMEHHBIX U
TIePCIIEKTUBHBIX /IEKTPOHHBIX CPE/ICTB;;
[lo/DkeH yMeThb - TPOBOJUTh aHAJTU3
TEXHUUECKOTO 3a/laHust Ha Pa3paboTKy
3/IEKTPOHHBIX CPE/ICTB; - BLIITO/HATD
pa3pabOTKy KOHCTPYKIIMUA COCTaBHBIX
YacTei 3/IeKTPOHHBIX CPE/ICTB COT/IACHO
TpeOOBaHUSIM TEXHUUECKOTO 3a/IaHMS;;
[lo/pkeH B/IaJieTh - HaBbIKaMU pa3paboTKu
¥ 0popMsIeHUSI KOHCTPYKTOPCKOM
JIOKYMEHTAL[|H 1711 9/IEKTPOHHBIX OJIOKOB,
TIprUOOPOB B COOTBETCTBHU C
JIeHCTBYIOI[UMY CTaHAPTaMU.;

OO1Me XapaKTepUCTHKH TI0Ka3areseld M KPUTePUEB OLIEHWUBAHUS KOMITeTEHIIUM Ha BCEX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKU TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHMIA T10 Taram

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OtmuHo (BeIcOKMI | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

" TeOpeTU4YeCKUMH
3HAHUAMM B IIpeJeiax

OO6saaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpeOyeMbIX /IS Da3BUTHS

KonTponupyet paborty,
MIPOBOJIMT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS

YPOBEHD)

r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOMITE], | O6/azaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,

TpeOyeMbIX ZIJIs pelleHust
orpe/ie/ieHHBIX MMPo6/ieM B | TIPUCIIOCAb/TMBaeT CBOe
obs1acTv UccieOBaHuUs

3aBepIlleHre 3a44d4 B
HnccieqoBaHUH,

MOBe/IeHue K
00CTOATe/IECTBAM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU
0 (1oporoBbIv
YPOBEHb)

00IIMMU 3HAHUSIMU

3ajay

O6agaeT 0CHOBHBIMHA
YMEHUSIMH, TPeOyeMbIMU
IS BBITIOJTHEHMS TTPOCThIX

PaboraeT nipu ripsiMmomM
HaOJTFOIeHUH
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Tabmwia 3 — ransl

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Komnerenuus I1K-7

[TK-7: criocobHOCTBIO pa3pabaThiBaTh MPOEKTHYIO M TEXHUUECKYIO JOKYMEHTAL[|I0, O0OpMIISITh
3aKOHYeHHbIe TIPOEKTHO-KOHCTPYKTOPCKKEe paboThI.

st bopMUpOBaHKST KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. DTaribl HOpMHUPOBaHHMs
KOMITETEHLIUM, TPUMeHsieMble [jIi 3TOTO BUABLI 3aHATHA W UCIONb3yeMble CPeACTBAa OLleHUBaHWUs
Tipe/icTaB/eHbl B Tabsuiie 3.
OPMHPOBaHHs KOMITETEHIIUU U MCTI0/Tb3yeMbIe CPeICTBA OLleHUBaHMUSI

JOKyMEHTAL|Io JJ1s1
CcOOPKH 1 MeXKy3/I0BOTO
37IeKTPOMOHTa)Ka 06/10ka
POC.

netaneii POC, - rpaMmoTHO

BBIMOJIHATh UX 3alMCh B
KOHCTPYKTOPCKOM
JOKyMeHTaL[1H.

Cocras 3HaTb YMmetb Bnagets
Copeprxanue - TPaMOTHO pa3pabaTkIBaTh | - MPOU3BOAUTH - CriocoOHOCTBIO
3TaroB KOMIUIEKTHYO 000CHOBaHHBIN BBIOOD aHa/IM3MpoBaTh JiejleHne

KOHCTPYKTOPCKYO 3aLUTHBIX MOKPBITUN nszgenus POC Ha

COCTaBHbIe YaCTH U
0 OpMJIATH COCTaB
KOMIUIeKTa
KOHCTPYKTOPCKHX
[OKyMEHTOB Ha U3/ie/ve.

Bunp! 3aHaTHI

* [IpakTrhueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

¢ Jlekuuy;

* CamocTodTenbHas
pabora;

* IlogroroBka K
JK3aMeHy;

* TIpakTHUueckue
3aHSATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlexuuwy;

* CamocTosiTe/ibHast
pabora;

* [loaroroBka K
9K3aMeHy;

* JlaboparopHbie
3aHSATHS;

* CamocTodTe/bHas
pabora;

W crnonb3yemMblie * KoutposbHas pabota; | * KoHTposnbHas pabora; | ¢ [lomalliHee 3a/jaHUE;
CpefcTBa » [lomalliHee 3afiaHue; » [lomalliHee 3a/laHUE; * Oruer 1o
OLEHUBAHKA * Otuer 1o * Ortuet 1o UHJUBUYaIbHOMY
WHAVBUYaIbHOMY VHJVBU/lyaJIbHOMY 3a/laHuIo;
3a/IaHUIO; 3a/1aHUIO; * DK3aMeH;
* Omnpoc Ha 3aHATUAX; * Ormpoc Ha 3aHATUSAX; * Pedepar;
* OK3aMeH; * 3JK3aMeH; * DK3aMeH;
* KoHcnekT * KoHCIekT
CaMOMOJTOTOBKHY; CaMOMO/ATOTOBKY;
e Tecr; * TecT;
* Pedepar; * Pedepar;
* CobecenoBaHue; * CobecenoBaHue;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHMBAHUSI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OtmuHo * CHUCTeMaTU4ecKoe * pa3spabaTbIBaTh * Cr0COOHOCTBIO

(BBICOKHMI YPOBEHbD)

rinyboKoe 3HaHHe
yuebHOTrO MaTepuasa 1o
OLIeHBaeMOMY 3Tary
OCBOEHMSI KOMITeTeHL1H,
YCBOUBIIINNA OCHOBHYIO
JIUTepaTypy ¥ 3HaKOMBbIU

KOMIUIEKTHYO
KOHCTPYKTOPCKYO
JOKYMEHTALHIO /ISt
cOOpKU U MeKy3/10BOTO
37IeKTPOMOHTa)Ka 6710ka
POC,;

aHa/IM31upoOBaTh
WCXO/JHbIe JaHHBIE U
OrpaHUYeHust TIpU
KOHCTPYKTOPCKOM
MPOEKTUPOBAHWU U TIPU
BBITTOJTHEHUH PAaCueToB,;
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C JIOTIOJTHATE/IbHOM
JIMTepaTypoH,
peKoMeH/I0BaHHOM
paboueii mporpaMmoii
JVCLIUTITHBI,
BBITIO/THAIOLIAN
COOTBETCTBYHOIL[HE
3alaHus1 C TIPUJIeXKaHKeM,
6e3 CyleCTBeHHbIX
TOTPELIHOCTEN U C
3/IeMeHTaMH TBOPUECKOTO
TIO/IX0/1a;;

Xoporiio (6a30BbIit

¢ IIOJ/IHO€ 3HaHHe

* TIPpOM3BOJIUWTDH

* CrI0COOHOCTBIO

OCBOEHHSI KOMITETEHIIUN
B 00beMe, He0OX0IMMOM
IUTS fasTbHe e yueObl
U mipe/icTosiieli paboThbl
1o rnpodeccuu,
CTIPaBJISTFOLLUICS C
BBITTOJTHEHHEM
MpPaKTUUeCKUX 3a/laHuM,
TIPeTyCMOTPEHHBIX
TIPOTPaMMOM, 3HAKOMBIX
C OCHOBHOU
JIUTepaTypou,
PEKOMEeH/I0BaHHOM
TIPOrpamMMOIii. ;

o(opMJISTE COCTaB
KOMILJIEKTa
KOHCTPYKTOPCKUX
JOKYMEHTOB Ha U3/ie/He. ;

YPOBeHb) yueOHOro MaTepuana mo | 0OOCHOBaHHBIN BBIOOD BBITIO/THATh
OLIeHMBaeMOMY 3Tarty 3aIUTHBIX TOKPBITUH 5ProHOMHUYECKOe U
OCBOeHMs1 KomIeTeHIMM, | AeTanel POC, XyZ[,0’Ke CTBeHHO-
YCBOMBILIHIA OCHOBHYIO BBITIOJTHSTh UX 3alCh B | KOHCTPYKTOPCKOE
JIATEepaTypy, KOHCTPYKTOPCKOM MPOEKTHPOBAHKE
peKOMeH/I0BaHHOM JOKYMeHTaL[|H. ; JIALIEBBIX TaHeNel
paboueii mporpamMmoii ynpaenenusi POC.;
JVCLUTUTAHE,
BBITIO/THSAIOIIAN
COOTBETCTBYIOLL[Hie
3a/jaHus Oe3
CYII[eCTBEHHBIX OIIMOOK,
HO [JOMYCKAIOLUM MPU UX
3al[UTe U/UIH TIPU
YCTHBIX OTBeTax
He3HauMTe/TbHbIe
TIOTPEeIIHOCTH;
Y0BNETBOPUTENBH | ¢ 3HAHWS OCHOBHOTO * aHa/M3UpOBaTh * BO3MOXHOCTBIO
0 (TIOpOroBBIi yueGHOro Marepuaia o | nesnenude uszienvsi POC Ha| COCTaB/ISAThL U IPUMEHSITh
YPOBEHbB) OLleHHUBaeMOMY 3Tarty COCTaBHbIe YaCTH U TeXHHUUeCKoe 3a/laHne

(T3, TT3, UT3).;

2.2 Komnerenuus ITK-6
[IK-6: TOTOBHOCTBIO BBITIOJIHATL PACuéT W TPOEKTUpPOBaHWe JeTajeid, y37I0B U MoAyJiei
J/IEKTPOHHBIX CpPeJCTB, B COOTBETCTBUM C TeXHUYECKUM 3a/laHueM C WCI0/Ib30BaHWeM CpelCTB
aBTOMAaTH3al[My MPOEeKTUPOBAaHUS.
Inist bopMUPOBaHUS KOMITETEHITUM HEOOXO[UMO OCYIIeCTBUTh PSifi 3TArOB. DTarbl (HOPMUPOBAHUS
KOMIeTeHI[UM, TpUMeHsieMble [Jis 5TOr0 BU/bI 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLleHWBAHUS
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Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHMs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 5 — Orarbl

COCTaBJIATh Y IPUMEHSTh
TexHUUeckKoe 3aaHue (T3,
TT3, UT3). - BbINO/IHEHHE
OMTHMAaIbHOTO
komrioHoBaHust POC Ha
OCHOBe
pa3MepHoOIiapaMeTpuyieCcKU
X psIZIOB U 0a30BBIX
HeCyIMX KOHCTPYKLMH.

POC. - BBINOMHATH
pacyeThl TETJIOBOTO
pe’KrMa U BJIaro3aliuThl,
obecrieunBaTh
HOpMa/bHbIN TeryIOBOU
pe>kuM 0JT0KOB/TIpUO0pPOB
P3C.

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue MOPSIIOK aHa/In3a - BBITIO/THSITh - BO3MO>XHOCTBIO
3TaroB WCXO/IHbIX IaHHBbIX U 3ProHOMHYeCcKoe 1 obecrieurBaTh

OrpaHUyYeHus1 TIpu XY/ZI0’Ke CTBEHHO- 3JIeKTPOMarHUTHYO
KOHCTPYKTOPCKOM KOHCTPYKTOpPCKO€ COBMECTHUMOCTbD B
MPOEKTUPOBAHUM U MPU MPOEKTHUPOBAHUE JIMLIEBBIX | IPOEKTUPYEMbIX
BBITIOJIHEHUU PacyeToB, raHesiell yrpaB/ieHus KOHCTpYKLUsix POC,

YUWTBIBATh Pa3/IdYHbIe
BU/Ibl TTaPA3UTHBIX CBS3€H.
- CriocoOHOCTBIO
OLIeHMBaTh POYHOCTb U
JKeCTKOCTb KOHCTPYKLIMU
y3/10B POC ¥ BBITIOMHATH
TPOeKTUPOBaHUE U pacyeT
CUCTeMbI aMOPTU3aLIUH
6mokoB POC.

Bupp! 3aHaTHM

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* IloaroroBka K
9K3aMeHy;

* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* TlogroroBka K
9K3aMeHy;

* JlaboparopHbie
3aHSATHS;

» CamocTosiTe/bHast
pabora;

Wcnonb3yembie * KonrtposbHast pabota; | ¢ KouTposnbHasi pabora; | * /lomaiiHee 3a/iaHue;
CpefcTBa » JloMalllHee 3a/jaHue; » [lomalliHee 3a/laHue; * Otyet no
OLi€HMBaHHA * Ortuet 1o * Ortuer 10 WHAUBUNya/IbBHOMY
VIHIUBU/lya/IbHOMY VIHIUBU/lya/IbHOMY 3a/laHUIo;
3a/]aHUIo; 3a/]aHUIo; * DK3aMeH;
* Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSX; * Pedepar;
* DK3aMeH; * OK3aMeH; * DK3aMeH;
* KoHcriekT * KoHcnexr
CaMOIIO/IrOTOBKY; CaMOIIO/rOTOBKY;
* Tecr; * Tecr;
* Pedepar; * Pedepar;
* CobecenoBaHue; » CobecemoBanHue;
* DK3aMeH; * DK3aMeH;
dopMy/nMpoBKa TMOKasaTesieldd M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TIpUBe/leHa B
Tabsuie 6.
Tabsuiia 6 — ITokasaTesi U KpUTEPUU OLIEHUBaHUsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaThb YmeTb Bnagets
OtmuHo * WCXOJHbIe JJaHHbIE U * - BBINOJIHATh * - CriocoGHOCTBIO
(BBICOKMIA YPOBEHb) | OrpaHUYeHUs TIPU 5PrOHOMUYECKOE U paspabarbiBaTh
KOHCTPYKTOPCKOM Xy[,0’KeCTBEHHO- KOMILJIEKTHYHO
TIPOEKTHPOBAHWY U MIPU | KOHCTPYKTOPCKOE KOHCTPYKTOPCKYO
BBIMIOJTHEHUH PACyeToB, NIPOeKTHpPOBaHVe JIOKYMEHTAaL1IO /151
COCTaBJISITh U IPUMEHSITh | JIMLIEBBIX NaHesien COOPKH 1 MeXKy3/I0BOTO
TeXHUYecKoe 3ajlaHue ynpasnenus POC.; 3/IEKTPOMOHTaXKa O/10Ka
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(T3, TT3, UT3).;

POC.B cooTBeTCTBUM C
TeXHUYEeCKUM 3a/laHueM
U C HCTIOIb30BaHUEM
Cpe/iCTB aBTOMaTH3aL1u
MPOeKTUPOBaHUS;

Xopotiio (6a30BbIii

¢ - OIITUMAJ/IbHOE

¢ - BBITIOJ/IHATH PACYEThI

¢ - BO3MOXHOCTBIO

pacueT CUCTeMbI
aMOpTH3al[ii O6/I0KOB
POC,;

YUUTBIBATh Pa3/IUuHbIe
BU/IbI TTaPa3UTHBIX
CBsI3e1l.;

YPOBEHb) komrioHoBaHue POC Ha TeIJIOBOI'0 peXKuMa U BBITIOJIHATE PACUéT U
OCHOBe pa3sMepHO- BJIar03all{1Th], [IPOEKTHUPOBaHUe
rapaMeTpUYecKUX psZioB | 00ecrieunBaTh JleTanei, y3/i10B 1
1 06a30BBIX HECYIIUX HOPMaJIbHBIM TEeTI0BOU MO/yJiel 3/IeKTPOHHBIX
KOHCTPYKIIHH. pe>kuM O/I0KOB/TIPUOOPOB | CPEeACTB,;
POC,;
YI0BNIETBOPUTE/IBH | ¢ KakK OLIEHWBAaTh * - obecrneunBaTh * - CriocoGHOCTBIO
0 (TIOpOroBBIi IIPOYHOCTh U >KeCTKOCTh 3JIEKTPOMarHuTHYHO BBITIO/IHITh PaCyeThl
YPOBEHb) KOHCTPYKLIUM y3/710B COBMEeCTUMOCTb B TeIVIOBOrO pekuma U
POC, Kak BBINOIHATH IIPOEKTUPYEMBbIX BJIar03alliUThI,
MPpOeKTUPOBaHue U KOHCTpyKLusax POC, obecrieunBaTh

HOpPMaJIbHbIN TeIJIOBOU
pe>KUM 0JI0KOB/TIPpUO0POB
POC c ucrnonb3oBaHueM

CpeZiCTB aBTOMaTHU3aLux
NPOEKTUPOBaHMS;

3 TunoBbIe KOHTPOJ/IbHBbIE 3aJaHUA
s peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHs] MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIbITa
JesiTeIbHOCTH, XapaKTepU3yIOIMUX JTarbl (OPMUPOBAHUS KOMIIETEHIIMM B TpoOIlecce OCBOEHHs
oOpa3oBareIbHOM MPOTrpaMMBbI, B C/IeAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY
— - Hsyuenuwe ykaszaHumyd mno coctasneHuto T3. — KowmmnonoBanve POC. IlogroroBka k
KOHTpOJIbHOU pabore. — KoHCTpyuWpoBaHUe J/MI€BOM TaHenu yripaBieHus. - M3yuenwe 'OCT 2.701,
'OCT2.702. BeinonHeHue 31eKTpoMoHTaKa POC. - BbITo/iHeHHe pacyeToB TeIJIOBOTO peXkKuMa O/10Ka. —
PacueT BpeMeHu 3(eKTUBHOU Baro3aiuThl. - M3yueHre BUZOB Mlapa3uTHOM CBsi3u. — [IpoeKTHpoBaHUe
cuctembl amoptusanuu POC. - M3syuenne I'OCT 2.102, «CTpyKTypHBIe YPOBHH KOHCTPYKLK POCx». —
OdopMmeHre KOMITJIEKTHOCTA KOHCTPYKTOPCKUX JOKYMEHTOB.

3.2 TecToBble 3agaHus

— 1 Ilpu nocaske CrIyCkKaeMblM amnmapaTr HWCIBITbIBaJ JIMHEHHOe yCKopeHune 98 wm/c2, T.e.
rieperpyska cocraBuia ...98, ...10 g, ...10 egunuy, ...9,8 egquuuy, ...9,8 g 2 IlpuMeHeHre aMOPTU3aTOPOB
3¢ GeKTUBHO, eC/M yacToTa Bo30ykaarolux Bubparmii f ... ... f > 0, ... f < 2f0, ... f = {0, ... f > 1,50, ... f
< f0 3 Amoptuzarop ATTH uMmeeT CU/IOBYIO XapaKTePUCTHKY... — JIMHEHHYIO, — HEJTMHEMHYI0, — KeCTKYIO,
— MATKYy0, — HelTpanbHyto 4 B dopmyne, <ompepenstoleii ko3dhdUiiieHT aMopTH3aLvy yaapa> Ny, ,
Wyz - 3T0... — aMIUTUTYy/la yAAPHOTO MMITy/TbCa Ha 00beKTe YCTAaHOBKM — MaKCHMajlbHOe yCKOpeHUe Ha
O710Ke B Havasie yjapHOTO UMITY/TbCa — MAaKCUMaJIbHOe YCKOpeHHe Ha 0J10Ke BO BpeMsl yZIapHOTO UMITy/TbCa
— MakcuMasibHasl aMIUIMTYZla YCKOpeHWs Ha O7l0Kke BO BpeMsi yAApHOTO WMMITy/bCa — MaKCHMaJlbHasi
aMIUTUTy[la YCKOpeHUs Ha OJIoKe TOC/ie YJapHOTO WMMy/ibca 5 YCWieHWe yAapHOTO MMITy/lbCca Ha
aMOPTHU3HMPOBAaHHOM OJIOKe - ... — He MeHee 1,41, — He mipeBbiiaetr 1,41, — He MeHee 2, — He TIPeBbIIIIAeT 2,
— MOXKeT ObITh Gostee 2

3.3 Tembl pedepaToB
— Koucrpykimsa POC. Knaccudukanusi koHcrpykimid POC 1o  Ha3HaueHUIO, TaKTHKe
WCIIO/Ib30BaHUsI U OOBEKTy YCTaHOBKM. BHbl KOHCTPYKTOPCKMX [JOKyMeHTOB. Crajuy pa3paboTKH.
KomrinekcHasi MHMKpDOMUHMATIOpM3alldsi W TepPCeKTUBBbl pa3BUTHSL KOHCTPYKLMM POC. Metoabl
KOHCTpyHpoBaHusl. KOHCTpyKuuM /11 peanusalid B  aBTOMAaTHM3MPOBAHHOM  IIPOM3BO/CTBE.
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KoHcTpyKTOpCKasi oKyMeHTauumst st cOopku u  3nekrpoMoHTaka PIC. CrocoObl W CHUCTEMBI
oxnaxkaeHuss POC, Bbibop criocoba oxnaxkieHus. Biarosamura u repmertusanuss POC: obmas u
JIOKajbHas, 3/IeKTPOU3O/ISAIIMOHHBIMU MarepuajiaMd U 000/I0UKaMH, B Pa3hbeéMHOM W Hepa3heMHOM
Kopryce. YIJIOTHeHHe KabenbHbIX BBOJIOB M OPraHOB yIIpaBieHWs. [IpUHIUIBI KOHCTPYWPOBaHUS C
yuetoM OMC. CucTteMa rokasare/jiel KaueCTBa: MOKa3areu Ha3HAueHUs1, HaJIe)KHOCTHU U JI0/ITOBEUHOCTH,
TEeXHOJIOTUYeCKHe, SPrOHOMUYECKHe, 3CTeTUUeCKWe, CTaHJapTHU3alid W yHU(QUKALUMM, TaTeHTHO-
TIPaBOBbIe, KOHOMHUECKHEe, 0e30MacHOCTM U SKOJOTMYHOCTH. KOMITJIEKTHOCTh KOHCTPYKTOPCKHUX
JIOKYMEHTOB Ha u3fiesive. JKCIUTyaTalliOHHast J0KyMeHTaLlysl.

3.4 Tembl JOMaNTHUX 3aJAHUH

— - Mexy3noBoii u MexOmouHbI 37meKTpoMOHTaK POC, mpaBwia KOHCTPYWPOBAaHHUS. -
KomriiekcHasi MUKpOMUHUMATIOpY3aLys U MepCeKTUBBI pa3BUTUS KOHCTPYKUMK POC. - TernnoBoit pexxum
(TP), MexaHu3MbI Tellionepefaud, HOpPMasbHbI TEIJIOBOM pexum, TersoBble wmogend POC. -
Bnarosammra v repmerusauuss POC - IlpuHiunel KOHCTpyupoBaHuss € ydetoM OMC - Bugel
KOHCTPYKTOPCKUX [JIOKyMeHTOB. - Cragum pa3pabortku. - Knaccudwkanms koHcrpykuuii POC mo
Ha3HaueHHUI0, TaKTUKe MCI0/Ib30BaHUs U 00beKTy yCTaHOBKH. - CTPYKTypHble YPOBHU KOHCTPYKLMidi POC.
- JTarsbl co3panus POC

3.5 Tembl HHAUBHYaNIbHBIX 3alaHUN

— TunoBoe uHAMBHUIYanbHOE 3ajaHue 1Mo Teme: KommnoHoBaHnue Osoka/mpubopa POC BapuaHT
XX 1. 3AJAHUE BbimomHUTh KOMITIOHOBaHHE MOHOO/I0Ka POC. 3aanre paccunuTaHo Ha 4 yaca paboTbl
B ay/IMTOPUU NIPU KOHCY/IbTaTUBHOM MMOMOLM Mperozasaresis U 4 yaca CaMOCTOATe/TbHOW BHeayJUTOPHON
pabotel. 2. MCXOIOHBIE OAHHBIE 2.1. HammeHoBaHve W 00/IaCTh TIPUMEHEHHsT W3enus: O/10K
WH[VKALIMY, TIpeJHa3HaueHHbI [jI OCHAlleHUus1 pabouero wmecra WH)KeHepa-UCCaeloBaresis B
naboparopuu. 2.2. B cocrtaB wu3genusi BXOAAT (QYHKIMOHaibHble y31bl (DY) Al - DY
3/IeKTPOTIOMUHECLIEHTHOTO MHAWKaTopa; A2...A7 - ®Y obpabotku u ynpasnenus; A8 - @Y ncTouHMKa
BTOPUYHOTO 3jeKTpornuTanus (MIB3). 'abapuTHbIe pa3Mmepnl AaHbl B Tabmuie: @Y Pasmepsl, mm Y
Pa3mepsl, MM Al 160x100x50; A5 100x100x20 A2 100x100%20; A6 140x100x30 A3 100x 80x%30; A7
100x100%x20 A4 120%x100x%30; A8 120x100%80 Tlpumeuanue — B kaxaom BapuaHTe N3-2 coueTaHue
pa3mepoB DY yHukanbHO. VHbopMalimoHHoe 1osie uHANKatopa Al - mo Gonbiiei rpaHu @Y. Bce OY
cHaO>keHbl pa3beMaMH, pa3MellleHHbIMUA BO/b OOfbllel CTOPOHBI y3/7a. MeXy3/oBble COeJUHeHHs
BBIMOJIHUTD KTyTaMy TIpoBozioB. TerioBbigenstonye y3ibl: A3, A4, A8. ¥Y3/bl, paboTa KOTOPBIX MOXET
HapyIUThCs 1pu Harpese: A2, A5. CylijeCTBeHHbIX Napa3uTHBIX CBsi3el Mexay DY npy MakeTUpOBaHUU
He BbIsBeHO. 2.3. B pe3ynbrare aHanu3a (YHKUMOHAAbHBIX M TlAapasWTHBIX CBsi3eil Toy4yeHa
ouepeHOCTb BOBeueHus1 ®Y B pasmerenne: A1vA3vA4vA6VA7vA20A5VA8 3. COOEPXKAHUE U
PEKOMEH/TYEMBIM TTOPSJOK BBITIOJTHEHMA PABOTHI 3.1. TTocTpouTh /iBa BapHaHTa MOIHOIO
MIPOCTPaHCTBeHHOTO KopTrexa DY wuspmemus. PekomeHayercs macmrtab 1:5, m3obpakeHue B Tpex
TUVIOCKOCTHBIX Tipoeknusix. Mcronb3oBanrne CATIP u akcoHoMeTpun He pekoMeHyeTcs. 3.2. Boibparts u
n300pa3suTb He MeHee [JByX TIpOOOpa30B KOHCTPYKIMM COOTBETCTBEHHO BapyaHTaM TIOJHOTO
MPOCTPaHCTBeHHOTO Koprexka. 3.3. [To kKakaoMy mpoobpasy AaTh u300pa’keHUsi He MeHee JIBYX 00pa30B.
3.4. 13 HeckonmbKux 06pa3oB 1o 11.3.3 BeIOpaTh ofuH. [laTh 3CKU3 KOMIIOHOBKU HeCyllel KOHCTPYKLIWU.
[Tpu pa3paboTke Hecylleli KOHCTPYKLMHU CJiefyeT TpefyCMOTPeTh MecTa [Jisi pa3MelleHUsi OTBEeTHBIX
yacTell pa3beMOB U TMPOK/IAJKU KI'YTOB MexXy3710Bbix coeguHeHunil. 4. COJEP)KAHUE OTYETA Otuer
JoJDKeH coziepkath: 4.1. UepTexky AByX BapUaHTOB IIOJIHOTO IPOCTPAHCTBEHHOI'O KopTexa. 4.2. JCKU3bl
JByX 1Mpoobpa3oB KOHCTPYKLuH (ripoobpa3 1, mpoobpa3 2). 4.3. N3o06pakeHust B MaciiTabe ueThIpex
obpa3oB (obpa3 1.1, obpa3 1.2, obpa3 2.1, obpa3 2.2). 4.4. DCKU3 KOMIIOHOBKHM HeECYI[ell KOHCTPYKLIUU
u3ziesusi 110 BbIOpaHHOMY 06pa3y. OT4eT peKOMeH[[yeTCsl BBITIONHATh Ha JucTax Oymaru ¢dopmara A4.
[1pu 3amuTe ymeTh aTh yCTHBIE TIOSICHEHUS T10 BBITIOJIHEHHBIM 3TariaM KOMIIOHOBaHUSI.

3.6 Boripockl Ha cobecejoBaHue
— 1 TlpoekTupoBaHWe — MpollecC, KAaAyIIUid Hayal0 UCKYCCTBEHHBIM H3MEHEHHUsIM B Cpefe,
OKpyXatoieri desnoBeka. 2 [IpoekT — yHUKa/JbHBIM MPOLECC, COCTOSLIUNA M3 COBOKYITHOCTH
CKOOPAVHUPOBAHHOW U YIIPAB/IsSIEMOM JedITelbHOCTU C HauyaJbHOM M KOHEUHOW JaTamu, NpeJrpUHSATHIN
JUISL TOCTVDKEHUS 1[eJTH, COOTBETCT- BYIOIEM KOHKPETHBIM TPeOOBaHWSM, BKJ/IFOUAIOIUM OTDaHUUEHMUS
CPOKOB, CTOMMOCTH U pecypcoB. 3 PaguosnektpoHHoe cpenctBo (POC) — u3fenve U ero cocTaBHbIE
YacTU, B OCHOBY (DYHKLIMOHMPOBAHUSI KOTOPBIX TMOJIOXKeHbI MPUHIUIBI PAJIMOTEXHUKN U 3/IEKTPOHUKU. 4
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Konctpykims POC — nipurozsHas /i [IOBTOPeHUs! B IPOM3BOZCTBE KOMIIO3ULUA COeQUHEHHBIX 3/1eMeH-
TOB, obOnazaroiias B yC/AOBUSIX BHEIIHUX BO3JeWCTBUN 3a/JaHHBIMU 3/1€KTPOMarHUTHBIMU U [IPyTUMU
coiictBamu. 5 CoBMectumocTs PIC — mprcniocobieHHOCTh KOHCTPYKLUKM POC K 00BEKTY YCTaHOBKH M
yesi0BeKy- omneparopy. 6 Haje)xHOCTb — CBOWCTBO COXpaHATb BO BpeMeHH B 3a/laHHBIX Ipefesax
3HaueHHe BCeX [apaMeTpOB B OI- pefleJieHHbIX YCI0BUAX. 7/ Be30TKasHOCTb — CBOMCTBO HeNpepbIBHO
COXpaHATh paboTOCNOCOOHOCTh B TeueHHWE HEKOTOpOro BpeMeHHW — HapaboTku. 8 [JoAroBeuHOCTh —
CBOMCTBO COXpaHSATh PabOTOCMOCOOHOCTh C YCTAaHOBIEHHBIMH 3apaHee TiepephiBaMU [ijisi TeXHIUUeCKOTO
obcnyxvBaHusT U peMOHTOB. 9 CoXpaHSeMOCTb — CBOMCTBO COXPaHSITh PabOTOCIIOCOOHOCTH MOCye
XpaHeHUs:T WIA TPaHCIIOPTHUPOBAHUA B per/laMeHTHUPOBaHHbIX ycCa0BUAX. 10 PeMoHTONpUrogHOCTL —
NIPUCTIOCOO/IEHHOCTh KOHCTPYKLIMM K TIpe/yTIpeX/ieH10, 0OHapy)KeHUIO U YCT- paHEeHHUIO MOBPEKeHUH.
11 TexHOMOTUUHOCTE — TPUCIOCOOIEHHOCTh KOHCTPYKLUMH K TIPOM3BOACTBY M JKCIUTyaTalldH C
TpebyeMbIM KaueCTBOM B 3aZlaHHOM oObeMe. 12 [laTeHTHOCTb — CBOWCTBO TeXHUYECKHUX pa3pabOoTOK
HaxOAWUTbCS TI0f, OXPaHOM MeXK[yHapOAHOrO aBTOP- CKOTO IpaBa, ecjM OHM 00/a[alT HOBU3HOH,
TI0/Ie3HOCTBI0 M FOPUAUYECKU COOTBETCTBEHHO O(pOpMJIe- Hbl

3.7 TemMbl OIPOCOB Ha 3aHATUAX

— DJIeKTPOHHBIe U pajrio3ieKTpoHHble cpesactBa (POC). Ompepgesnsromas pojb KOHCTPYKTOpa-
TexHoJiora B co3fa- Huu POC. Koncrpykuus POC. Knaccudukaims koHCT- pykiui POC 110 Ha3HaueHM1o,
TaKTUKe HCMO/Ib30BaHUSI U 00BeKTy ycTaHOBKH. CTPYKTypHbIe YPOBHM KOHCTpykKimid POC. OTaribi
co3manuss POC: IIpoekTupoBaHKWe CHUCTEMO- TeXHUYeCKOoe, CXeMOTeXHUYeCKoe, KOHCTPYKTOPCKOe
(KOHCTpyUpOBaHUe), TexHojoruueckoe. VICxonHble [aH- Hble M OTpaHUYeHHs MPU KOHCTPYHMPOBaHUMU.
HoBu3Ha U KOHCTPYKTHMBHAasl IpeeMCTBeHHOCTb. TexHuyeckoe 3aga- Hue (T3, TT3, UT3). Cxemsl.
BHemnue ¢akrtopsl, omnpe- fenstouje rnoctpoeHre POC: dakTopbl OKpykarolieil cpefpl, (hakTopsbl
B3aMMO/IENCTBUSI B CUCTeMe 'desloBeK- MalllMHa-cpesia/ o0beKT ycTtaHoBKH'. CucTeMHble (DaKTo- phbI:
cucTeMa CBOMCTB KOHCTPYKUmK POC, npyuMeHsieMble TeXHOIOTHUY TTPOEKTUPOBAHUS U IPOU3BOACTBA.

— Tlpomecc KOHCTPYWMpPOBaHMsI: TBOPUECKWH 3aMbIces, TIpo- o0Opa3, o0pa3, KOMITOHOBKA,
KOHCTPYKLUS u3genusi. IH- TeyneKkTyanbHble KaueCcTBa UH)KeHepa, IPUHATHE KOMITPO- MUCCHBIX pellleHui
B YCJIOBUSIX HEOTIPeJe/IeHHOCTH. BUAbI KOHCTPYKTOPCKUX MIOKyMeHTOB. Crasuy pa3paboT- KHu.
KoHcTpykTopckue cinyx0b1 ripegnpusitis. KomrnoHoBanue POC: MeTozrKa 1 rpreMbl KOMIIOHOBOU- HbIX
pabot. Cucrembl 6a30BBIX HECYIMX KOHCTPYKLMH. Pa3MepHo-miapameTpuueckue psiibl. KomriekcHast
MUK- DPOMUHMATIOpU3aLvsl ¥ TIepCIIeKTHUBbI pa3BUTHS KOHCTPYK- Lk POC.

— BrusHYe 5proHOMHUeCKHX U 3CTeTHYeCKUX ToKa3aresieii Ha 3¢(deKTUBHOCTb U KauecTBo POC.
@OyHKLMY uyesiOBeKa- OrepaTtopa B uUel0BeKO-MalllMHHOW cucTeMe. Bpemsi ceH- COMOTODHOM peakLvH.
Opranu3aiusi paboyero Mecta U YCIOBUSI pPabOTHI ue/iOBeKa-orieparopa. OPrOHOMUYECKHH U
3CTeTUYECKUW aHa/lW3 B Tpoljecce MpoeKTHUpoBaHMs. Kareropuu, cBOMCTBAa U CpeACTBa KOMITO3ULMM.
KoHcT- pynpoBaHMe /nLeBbIX aHe el U MyJIeToB yiipasnenus POC.

— W3pennsa HW3KMX KOHCTPYKTHMBHBIX YpOBHel: meuaTHble y3ibl (IIY) M MHKpO3/1€KTpOHHBIE
y3nbl (MOY) — sueliku, Mofynu. MeToabl KOHCTPyMpOBaHUsl. KOHCTpyKUMU [/ peanv3alyd B
aBTOMAaTM3UPOBaHHOM IpOU3BOACTBe. IIY € MOBepXHOCTHBIM MOHTAXXOM KOMIIOHEHTOB. KOHCTpyKTOp-
ckasi JokymeHTaiusi Ha IIY. KoHcrpyupoBanue 6moka POC. Mexy3noBoir u Mex0m10u- HbIi
3/1eKTpOMOHTaK POC, TipaBr/ia KOHCTPYUPOBAHHS. D/IEKTPOMOHTAaXK C TIPUMEeHeHHEeM TIPOBO/IOB, Kabesiet,
JKTYTOB, THOKMX MHOTOXXU/TBHBIX MI0CKUX Kabeneit (IMIIK), rubkux 1uietidoB u p. BricTpopa3semHble
CO- eIUHEeHUsI: Pa3beMbl U PAIMOYACTOTHBIE coeuHUTeNU. Peanu3anus coeguHenu B POC cpencTtBamMu
OTITO/1eK- TPOHUKU. KOHCTPYKTOpCKasi JOKyMeHTaLus /s COOPKHU U 1eKTpoMoHTaxka POC.

— Terioobmen B koHCTpykimsx POC: TemoBoit pexxum (TP), MexaHHW3MbI Teruiorniepesiauu,
HopMasibHbii TP, Tem- noBble Mmogenun POC. Marematuueckve Mogend. Metogsl pacueta TP
(TocsieoBaTebHBIX MTPUOMIKEHHUH, TEIIOBBIX XapaKTePUCTHK, KO3 durreHTHbI). CriocoObI U CHCTEMBI
oxsiaxkaeHust POC, Bbibop criocoba oxmaxae- HUsl.

— 3amura geraned POC oT Koppo3uM: BLIOOD MaTepHasioB C ydeToM oOpa3oBaHUs
raJibBaHAYeCKUX Iap, 3alura no- KpbITuaMu. CtaHzapTel EquHON crCTeMBbl 3aliUThl OT KOpP- PO3UU U
crapenusi — 'OCT 9. Knaccudukaiiysi NOKpbITHNA. 3anuch TTOKPHITUA B KOHCTPYKTOPCKOM JOKYMeHTaL|H.
Bnaro3amura u repmerusainus POC: oOijas ¥ JioKasibHasl, 3/€KTPOU30IALIMOHHBIMUA MarepyaniaMyd U
o0omoukaMy, B pa3beMHOM M Hepa3hbeMHOM KOpIyce. YIJIOTHeHHe Ka- OelbHbIX BBOZOB M OPraHOB
yIipaB/ieHUs. YTIakoBKa U KoHcepsalys POC.
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— IlapasuTHble HaBOAKW U CBSI3U: €MKOCTHas, WHJAYKTHWBHAas, C YyuyaCTMeM I[10CTOPOHHUX
TIPOBO/IOB, Uepe3 3/IeKTpoMar- HUTHOe TI0/ie ¥ BOJTHOBOZHAS, uepe3 oblrjee cOnpoTuBie- HUe. [IpUHIUTIBI
KOHCTpyupoBaHusi ¢ yuetoM OMC: Ok- paHupoBaHue. Pa3Bsi3biBaHMWe ILierledt W (QuibTpalydsi Ha-
NpsDKeHWM B MPOBOZAX. 3a3eM/ieHHe, MeTa/l/iu3alus U Jiu- HuM cBsisu B POC. YcTpaHeHre HaBOJOK IO
L[el1sIM [TUTa- HUs.

— KauecTtBO, TexHMUeCKOE COBEpIIEHCTBO, YPOBEHb KaueCTBa U TEXHUUECKUM YPOBEHb M3Zle/vH.
Cucrema TiOKa3aresield KauecTBa: IIOKasaTe/lud Ha3HAueHWs, HAJEKHOCTM U JOAT0- BeUYHOCTH,
TeXHOJIOTUUeCKre, 3ProHOMHUUeCKHe, 3CTeTHYe- CKWe, CTaHAapTH3aluu W yHU(UKALWHM, TaTeHTHO-
TIpaBOBbIe, JKOHOMHUECKHUe, 0e30T1acHOCTHM W 3KOJIOTu4yHO- CTU. HagexkHocts POC, BHe3arHble U
rocTerneHHble 0TKa3bl. CucTeMHOe obecrieueHre KauecTBa rpoekTtrpoBa- Husi POC. [Tpumenennie CATIP.
Bepudukanys v Banuja- Lusi B MpoLiecce MPOeKTUPOBaHHsA. KOMI/IEKTHOCTb KOHCT- PYKTOPCKHUX
JIOKYMEHTOB Ha usfenuve. TY. DKCIUlyaTaly- OHHas JOKYMeHTaLls.

3.8 Dk3aMeHaLMOHHBIE BOIIPOCHI
— 3anuiuuTe OTBeThl B BUJeE TOMHBIX TpeAoxkeHud, Boibupas OHO mnpaBuibHOEe OKOHUaHHe
¢passl u3 MeHo: 1 B ocCHOBY (yHKIIMOHMPOBaHUSI S/€KTPOHHOIO CpE/CTBA TOJIOXKEHBL... —

TIO/TYTIDOBOJHUKOBBIE TIPUOOPBI — 37IeKTPOHHBbIe TPUOOPBl — TIPUHLMIBI (U3UKKA — TIPUHLIUIIBI
3/IEKTPOHUKM — TIPUHLIUILI MUHUaTiopusaumu 2 HasuraiuoHHoe POC, ycraHOB/IeHHOe Ha PakeTHOM
KaTepe - 3TO... — BO3MMas armaparypa — Cy/oBasl amnraparypa — pakeTHasl amnraparypa — kopabesbHast

armapatypa — 6opToBast anmaparypa 3 biok — 3to cocraBHas yacte POC, koTopasi, Kak MpaBwWo, ... —
KOHCTPYKTHBHO 0()OpMJIEHa — UMeeT pa3beéM — UMeeT CaMOCTOsITe/IbHOEe NTPUMEeHEHUe — UMeeT JIMLEBYIO
naHelnb — WUMeeT HecCylylo pamky 4 COOpOUHbBI uyepTeXX — 3TO ... — OCHOBHOM KOHCTPYKTOPCKHMA
JOKYMEHT — TEeKCTOBbIii KOHCTPYKTODCKWM [OKyMEHT — rpauuecKuil KOHCTPYKTOPCKHM JOKYMEHT,
packpbiBaroli rnporeccsl B POC — uyeprex usmenusi U3 HECKOJIBKMX COCTaBHBIX YacTed — YepTex
C/10)KHOM JieTanu 5 Ec/iv KOMIOHOBOYHOE B3avMOZENCTBYe 3/1eKTpruueckou cBsizu B POC npunsaTo 3a 10
6ansoB, TO OL|eHKA Mapa3sUTHOU CBSI3W COCTABJIsIET IPUMEPHO ... ...20 6aioB ...10 6annos ... 5 6anos ...
— 2 bamna ... — 10 6amioB 6 To, HacKO/MbKO OLICTPO W TIPAaBUJILHO OrepaTop paboTaeT C opraHamu
ynpasnenuss POC, xapakrepusyeT... — BpeMsi CEHCOMOTODHOM peakL|iy YesioBeKa — JIMUHble KayeCTBa
oriepatopa — 3PrOHOMUYHOCTb KOHCTPYKLuM POC — 3cTeTUUHOCTh KOHCTpyKuuu POC — nBertoBoe
perienrie nHAUKaTopoB POC 7 CucTtema Hecyrmx KOHCTpyKuuii POC — 3710 ... — KapKachl GJIOKOB U CTOEK
— reyaTHble y37bl, 6/10KU, MOMOI0KY, Kahel — MOY, TOKu, 6510kH, crucTeMbl — KOHCTPYKTHBHas 6a3a
P3OC orpe/ieieHHOTO Ha3HAuUeHWsI HA OCHOBE pa3MepHBIX Ps/IOB — KOHCTPYKTHUBHasi 6aza POC Ha ocHoBe
pa3mMepHbIX psiioB 8 CumoBoii TpaHchopmaTop B cocTaBe 610ka POC creflyeT KPenuTs ... — 32 U30/ISLIMI0
K 3aJHel maHemu O0Ka — 3a KOPITyC K TepeHeid raHemu O0Ka — K Hecyleld KOHCTPYKIMU O/10Ka Tipy
MeXaHH4YeCKol cOopke — K Hecyllel KOHCTPYKLWK 0/ioKa TMpy /1eKTpoMOHTake — K DPD 6Goka mpu
3/1eKTpoMOHTaKe 9 Buika pa3pema yCTaHOB/IeHa Ha CTeHKe KabuHbI BoeHHoro POC. Dto ... — BcTaBKa
rHé3/iHasl — BCTaBKa LUTbIpeBasi — KOJIOJKA THE31Has — KOJIOZAKA LUThIpeBas — KoOJIoAKa pa3bemHas 10
[TpesmouTUTeNIBHBIA  CIIMCOK MaTepuasoB i KOHCTPYMPOBAaHMWS paJualjMOHHO-CTOMKuX POC: -
aJlOMUHMEBbIe CI/IaBbl, KepamMHKa, (PTOpOMJacT, MONWSTWIEH; — allOMUHHUEBbIe CIIaBbl, KepamHKa,
CTeK/10, (TOPOIUIACT; — a/JOMUHMEBbIE CIIIaBbl, CTajlb, KepaMHUKa, IMOJUSTU/IEH; — CTajlb, KepamHKa,
CTeKJI0, ()TOPOILIACT.

3.9 TeMbI KOHTPO/IbHBIX PadoT

— TumnoBoe 3ajaHre KOHTPO/bHOW paboThl: KomrioHoBanue POC u yHUGbUKAIMS KOHCTPYKIUM
Bapuant XX 1 Peiitunr 3: VimeeTcs psf pasmMepoB TUIIOBOW KoHCTpykuuu: 100, 120, 160, 200 mwm. ITo
KaKOMY COOTHOLLEHHI0 — MeTPUUYECKOMY WM PUTMUUECKOMY — IOCTPOeH 3TOT psA? KakoB mofynbs win
3HameHaresb pszga? 2 Peitunr 3: OBM coctouT u3 5 610koB: Al — 610K mporieccopa; A2, A3, A4 —
OZIMHAKOBbIe OJIOKH BBIOOPKU-XpaHeHHs; A5 — 070K mnuTaHus. Tabnuma MeXOJI0UHBIX COequHEeHHH
Otkyga uget Kyza nocrynaet Kosa. u Bup cesazeir =Al =A2 411, 2KK; =A1 =A3 2KK; =A1 =A4 2KK;
=A1 =A5 4I1; =A2 =A3 2I1; =A2 =A4 411 =A2 =A5 4IT; =A3 =A4 2I1; =A3 =A5 41I1; =A4 =A5 4I1. I1 -
ofguHouHbIHM TipoBoj; KK — koakcuanbHbIN Kabenb. biioku Al u A4 ciiefiyeT MaKCUMa/ibHO YIanuTh OT A5
¥3-3a OINACHOCTU HaBOAOK. Oripenennuts $4pO0 KOMIIOHOBKM M TOCTPOMTH MaTpuvlly MapHbIX
KOMITOHOBOUHBIX B3auMogelicTBuii. 3 PeiituHr 4: OBM, onucaHHas B 3ajaue 2, BbIIIOJTHEHA B BH/E
TOPU30HTAIBLHOTO MoyMb/10Ka. OmpeiesIUTh ¥ 1300pa3uTh ONTUMAJILHBIN TIOPSIIOK PACIIONOXKeHUsT O/T0KOB
Ha OCHOBaHUM MOMUO/IOKa TI0 KPUTEPHI0 MaKCHMyMa OT- HOCUTe/TbHOU B3BeIlIeHHOM CBSI3HOCTH.
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4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00ydyeHHsl UCTIONb3YIOTCS CIeAyIoIiue
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejersiolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATeTbHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa
1. OcHOBBI TPOEKTUPOBAHUSI 3/ME€KTPOHHBIX CpefiCTB: YuebHoe mocobue / Kosno B. T,
YepubimeB A. A., Kobpun FO. II. - 2012. 149 c. [OnektpoHHbIli pecypc] - Pexum poctyna:
http://edu.tusur.ru/publications/2783, cBob0AHBI.

4.2. lonoHMTe/IbHAA IMTeparypa
1. Henames A.Il. KoHCTpyrUpOBaHHe PaZM0O37eKTPOHHBIX CPEACTB: YueOHUK /sl By30B — M.:
Beicmras mikomna, 1990. — 431 c.: (Hamuuue B 6ubmoreke TYCYP - 24 3k3.)
2. Paspabotka u odopmiieHHe KOHCTPYKTOPCKOM AokymeHTarmu POA: CripaBounuk / 3. T.
PomanbrueBa, J. T. ViBaHoBa, A. C. KynmukoB u ap.; nof, pen. J. T. PomMaHbIYeBOM. - 2-e u3f., riepepab. u
nor. - M.: Paauo u cBsizb, 1989. - 448 c (Hamuue B 6ubmioreke TYCYP - 21 3K3.)

4.3. YueOHO-MeTOAMYECKOe MT0CO0He U MPOorpaMMHoOe ofecrieyeHHe

1. OCHOBBI IPOEKTHMPOBAHUS TEKTPOHHBIX CPeACTB: MeTouecKre yKa3aHus K MpaKThue CKUM,
71abopaTopHBIM 3aHATUSIM M CaMOCTOSITe/TbHOUM paboTe / UepHbiiieB A. A. - 2012. 71 c. [OneKTpoHHbIH
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2814, cBo6oaHBI#.

2. Xy/loKeCTBeHHO — KOHCTPYKTOpCKasi pa3paboTka JIMLeBOM TlaHeIu pajii0371eKTPOHHOIO
ycTpoiictBa: Metoauueckoe rocobue 1o BBITIO/IHEHHIO TipakThdeckoro 3aHaTus / Kongakos A. K. - 2009.
19 c. [OnektponHkIit pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1175, cBo60gHBIH.

3. Pacuér TeroBoro pexxuma Onoka POC : Mertoauueckoe T1ocobue [ijisi BBITIOTHEHUS
nipakthueckoro 3aHsitusi / KonpgakoB A. K. - 2012. 8 c. [OnekTpoHHbili pecypc] - Pexxum pgocrtymna:
http://edu.tusur.ru/publications/1044, cBo60HBIA.

4. Marepuanbl il pacyeToOB TeIJIOBBIX pekMMoB POC B TpyImoBOM IMPOeKTHOM 00y4yeHHU:
YuebHo-meTopnyeckoe mocobue / UepnbimeB A. A. - 2010. 31 c. [DnekrpoHHbI pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/2808, cBo60gHBIA.

5. PacueT TO/MIMHBI B/IAro3amjUTHBIX MOKPbITHI feTanelt POC: Metoanyeckoe mocobue ajist
BBINO/IHEHUs NpakTuyeckoro 3aHsATusl / KongakoB A. K. - 2012. 11 c. [DnekTpoHHbIN pecypc] - Pexxum
pocryna: http://edu.tusur.ru/publications/1040, cBoOOAHBIIA.

6. Bbibop u pacuer cuctembl amoptu3auuu Omoka POC: Mertogauueckoe mocobue st
BBINO/IHEHUS NpakThueckoro 3aHATvs / Konzpakos A. K. - 2012. 11 c. [DnexTpoHHbIM pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/1045, cBo60gHBIA.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. TlouckoBbIe cucTeMbl IIMPOKOTo npruMeHeHus: Yandex, Google;
2. HayuHo-oOpa3oBatenbHbIi opran TYCYPa edu.tusur.ru .
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