MMHOBPHAYKHW POCCHHA
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.01 IIpuGopocTpoeHue
roz Habopa rpymmbr: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 02 MHXVWHUPUHT 1 MEHE/DKMEHT KAUECTBA
CrpesnbLoB BsiuecnaB ['puropreBuy, npenogaBaTesib

Kadenpa O2 MH)KUHUPUHI' U MEHE/DKMEHT KAUECTBA
Tumuenko Bukrop Biiagumuposuy, K.nef.H., JOLEHT

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpamMmel 02 THOKUHUPUHT U MEHE/IDKMEHT KAYECTBA

3apenyromui kadeapoit Tumuenko B.B., k.nef.H., AoLl.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

02 TH)KUHUPVHI' U MEHEJDKMEHT KAUECTBA

3aBepytommii Kadeapoii Tumuenko B.B., k.mez.H., 011




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPOTOTUIINPOBAHUE N TEXHOJIOTUSA N3I'OTOBJ/IEHUSA ITPUBOPOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

TICK-2/23.1 — cnoco6HOCTb BLIOMpPATh METO/bI KOHTPOJISI U CPE/ICTBA W3MEPEHUH [jisi KOHTPOJISI KauecTBa
BBIIyCKaeMOH MPOZAYKLIMH B COOTBETCTBUU C TPEOOBAHUAMY TEXHUUECKOH JOKYMEHTAI[UH

[ICK-2/23.2 — cniocobHocTh npumeHsiTb CAD-cucTeMbl i1 MOJe/TMPOBAaHUsI KOHCTPYKTHBHBIX DeIIeHUH U
0(opM/IeHHH KOHCTPYKTOPCKOM JOKYMEHTAaLMU [i/1s1 KOHTPOJIS KaueCTBa MPOAYKLIMH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
IICK-2/23.1

3HAHUS:

Ha3sHaueHue, yCTPOWCTBO M TPUHIMI JEHCTBUS 00OpYAOBaHUS, TPUMEHSIEMOTO0 B €JUHUYHOM U
MeJIKOCepPUHHOM MTPOU3BO/CTBe MPHOOPOB (YHUBepcanbHble cTaHKH, 3D-npuHTepsl, cradnku ¢ UITY);

TexHO/OTUM HW3TOTOB/EHUs] ZAeTaneli TPUOOPOB MeTOfaMH MeXaHWueCKoM 00paboTKH, TexXHOOrWd
W3rOTOBJIEHHS] [TeYaTHbIX I1/1aT;

YMeHUS:

[IpoekTrpoBaHUe U U3TrOTOB/IEHUE TEXHUUYECKUX YCTPOMCTB COIVIACHO TEXHUUYECKOMY 3a/laHUIo;

BbI60p ONTHUMABHBIX TEXHUUECKUX PEIIeHUH C yU4eTOM BO3MOXKHOCTEH TIPOU3BO/ICTBA;

HABbIKU:

Vicrionp30BaHMe c/iecapHOTO MHCTPYMEHTA U 3/IeKTPOMOHTAa)KHOTO 0060py0BaHus;

W3rorosneHye neyaTHbIX I1/1aT;

MoHTak KOMIIOHEeHTOB POA Ha 1uiaThl 1 HaBeCHOM.
IICK-2/23.2

3HAHUA:

Opranusarusi  paboT MO  TMPOEKTHMPOBAHUIO UM W3TOTOBJIEHWIO  TIPOTOTUIIOB  WM3Je/ui
NprubOPOCTPOUTENTHLHOM OTPACy;

OcobeHHOCTY TIPUMEHEHHs TIPOTPAaMMHBIX CPe/ICTB Ha Pa3/IMUHBIX dTaraxX MPOeKTUPOBaHUs IPUOOPOB;

YMeHUS:

Ncnonbs3oBanue CAD- cuctem [Jj1s1 MOZIe/TMPOBaHUSI KOHCTPYKTHUBHBIX pellleHUH;

Wcnonb3oBaHre COBpeMEHHBIX MPOTPaMMHBIX CPeACTB [JJ/s1 BBINOJHEHHS KOHCTPYKTODCKUX U
TeXHOJIOTUUeCKUX PACUEeTOB;

HABbIKU:

CocraBrieHre KOHCTDYKTODCKOM [JOKyMeHTal[id C TpUMeHeHHWeM COBPEeMEeHHOTO [POrpaMMHOI0
obecrieueHus;

YipaB/ieHre COBpeMEHHBIMHM TEXHUUYECKUMHU CPeJICTBaMU, TIPUMEHSIEMBIMU B XO/Ie BBIMIOJTHEHUS paboT
T0 TIpeJIMeTYy.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuynmzaa IIPOTOTUTIIMPOBAHUE Y TEXHOJ/IOT'USA N3I'OTOBJ/IEHUSA ITPUBOPOB
SIBJISIETCS TUCLIUTTHHOM YacTH, ()OPpMHpPYyeMoli yuaCcTHUKAMH 00pa3oBaTe/IbHBIX OTHOIIeHWH 6/10Ka 1,
TporpamMMbl MIOATOTOBKY 110 HaripaeieHnto 12.03.01 ITpubopocmpoeHue.

CopepxaHue [OUCLIMIUIMHBI ~ SIBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
TEXHOJIOI'MA ITPUBOPOCTPOEHNS, JJIEKTPOTEXHUKA.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHaiv3a U MOZlelIMpOBaHus B UH)KeHEePHOU [iesiTe/TbHOCTH, CBA3aHHOU C
MIPOEKTUPOBAHNEM M KOHCTPYHUPOBAHHEM, TEXHOJIOTHSIMU TIPOU3BO/CTBA IPUOOPOB Y KOMILJIEKCOB
LIMPOKOTO Ha3HAYEHMUs]

¢ TICK-2/23.2 — Cniocoben nipumeHsiTh CAD-cHCTeMBI /7Tt MOZIeTUPOBAHMST KOHCTPYKTHUBHBIX PEIIeHHUH U
othopmIIeHNH KOHCTPYKTOPCKOW I0KYMEHTALMH /|71 KOHTPOJISL KaueCcTBa MPOAYKLIUU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. TexHuueckuii npoekT. Pa3paboTka 1 BEIOOP TEXHUYECKHX pelleHnH (MeTof 0B
3 6 pelieHus 3a7iau), TIPopaboTKa CTPYKTYPHBIX U (PYHKLIMOHA/IBHBIX CXeM M3/e/Hsi, BBIGOp 57 20 20 37 20 30
OCHOBHbIX KOHCTPYKTHBHbIX 3/1eMEHTOB, pa3pa60'n<a TIPUHLMIIAA/IBHBIX CXeM, YTOUHeHue
OCHOBHBIX ITapaMeTpPOB U3/ ens.
3 6 Paspen 2. Paboumii npoekT. Paspaborka K/I, npeaHa3HaueHHO /151 U3rOTOB/IEHUS U 51 14 14 37 10 40
UCIBITAHUA OIIBITHOTO 06pa3L(a U3aenns.
Bcero 3a 6 cemecTp 108 34 34 74 30 70
4 7 Pameil 3. N3roToBieHue ONLITHOTO o6pa3ya. Co3jaHue NpOTOTHIIA TEXHUYECKOTO 62 25 o5 37 40 20
yCTpOWCTBa coriacHo paspaboranHoit KII.
4 7 Paspen 4. VicnibiTaHus ONBITHOro 00pasua. YCTaHoB/eH e [1efiCTBUTe/bHbIX [1apAMETPOB 46 9 9 37 30 10
W3/1es1ust oCpeiCTBOM IPOBEJEeHUsT MCIBITAHUM. AHaMM3 Ppe3ynbTatoB WCIBITAHUH.
Bcero 3a 7 cemecTp 108 34 34 74 70 30
Bcero no gucuunivHe 216 68 68 148 100 100
3.2. AyATOPHBII NPAaKTUKYM
Ne | Homep u HauMeHOBaHUe pasjesa Oo0BeMm, ayj,.
Tema npakTHUeCcKoro 3aHATUSA
n/n JMCLIUTLINHBI 4acoB
1 Pa3pab0oTKa apXUTEKTYphl U a/ITOPUTMA v
(hYHKLIMOHMPOBAHUS Mpubopa
. CuHTe3 CTPYKTYPHOI MO/Ie/Id 1 XapaKTePUCTUK
2 |Pa3sgen 1. TexHruueCKUH MPOEKT. PYKTYP A P P 7
ripubopa
3 BbI160p 1 pacueT KOHCTPYKTUBHBIX U CX€MHBIX 6
3/IeMEeHTOB rpubopa
4  |Pa3gen 2. Paboumii IPOEKT. Pa3paboTka Komriekra K/J 14
Bcero 3a 6 cemecTp 34
Pazgen 3. MI3roToByieHre OIMBITHOTO
5 W3roToBneHHe 371eMeHTOB Npubopa 1 ero cOopka. 25
obpasiia.
6 Pazgen 4. VicribITaHUsT OTIBITHOTO OnpeziesieHrie COOTBETCTBUS IMapaMeTPOB TprOopa 9
obpasia. yKa3zaHHbM B T3.
Bcero 3a 7 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHUe pa3jesia Oo0bem,
CopepxaHue yueOHOro 3aJaHus
n/n JUCLIUTTUHBI 4acoB
. [ToaroroBka K npakTAueCKOM
1 |Pasgen 1. TexHUUeCKUM MIPOEKT. A P y 37
3aHATUIO.
. IToaroroBKa K IpakTUYe CKOM
2 |Pa3gen 2. Pabouwnii MpoeKT. A P y 37
3aHATUIO.
Bcero 3a 6 cemecTp 74
[ToaroToBKa K MpakTAYeCKOM
3 |Pa3gen 3. VI3roToB/IeHE OIBITHOrO 0Opasiia. A p y 37
3aHATHUIO.
[TogroToBka K MpakTAYeCKOM
4  [Pasgen 4. VIcribITaHUs OTMBITHOTO 0Opas3lia. A p y 37
3aHATHIO.
Bcero 3a 7 cemecTp 74
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJE/IN CEMECTPA
2/13/4/5| 6 9 10 (11|12/13|14 15 16 17
6 P Ortu. no 113, UI13 | AP Otu. o I13 | AP | mud. 3au.
7 AP Otu. o I13, UT13 | AP Otu. o I13 | AP | aud. 3au.

YcnoBHbIe 0003HAUEHUS:

TP — nuarHocTuyeckasi pabora;

Ortu. 1o 13 — oTueT no npakKTUUECKOMY 3a/|aHUIO;
UII3 — unauBHyanbHOe MpaKTUUeCKoe 3aaHuE;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT;

aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKyui KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
[IMarHOCTUYeCKasi pabora;
OTYET IO TPAaKTUYeCKOMY 3a/IaHHIO;
WH/TUBU/IyaIbHOE TIPAKTUYECKOE 3a/IaHHUe.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

mrddepeHIMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Mapkos. . OCHOBBI TPOEKTHPOBAHUS M3MepUTenbHbIX npubopos. CI16.5I'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2014, 27 3K3.

2. B. 1. Anypres. CripaBOYHUK KOHCTpyKTOpa-MammHocrpourens. M.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2006, 6 3K3.

3. B. 1. Bonkomopos, A. B. Mapkog, A. A. T'aiikoB-AsexoB. . [IporpaMmmupoBaHie CBepIH/ILHO-
(pe3epHBIX omepaluii Ha ctankax ¢ UITY. CI16.BT'TY "BOEHMEX" um. [I. ®. Yctunora, 2008, 371. pec.

4. B. Il. bonbmakos, A. JI. boukos, A. A. Ceprees. . 3D-mozenvpoBanue B AutoCAD, KOMITAC-3D,
SolidWorks, Inventor, T-Flex. CII6.: ITutep, 2011, 351. pec.

5. FO. A. A6bpamog, A. T Kocunoga, P. K. MemepsikoB. CllpaBOYHUK TeXHOJIOTa-MarMHocTpouTesisa. BI'TY
"BOEHMEX" um. . ®. YctuHoBa, 1985, 85 k3.

6. 51. Tubcow, /1. Y. Po3eH, B. Crakep. . TeXHOIOIMY afiJUTUBHOTO MPOM3BOACTBa. M.: TexHocdepa, 2016,
10 k3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:

1. B. K. ®énopos, H. I1. Ceprees, A. A. KonapamuH. . KOHTpO/Ib U UCIIBITAHKS B IPOEKTUPOBAHUU U
TIPOU3BO/CTBE PaZiM03/1eKTPOHHbBIX cpeAcTB. M.: TexHocdepa, 2005, 3 k3.

5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", He0OXOAUMBIX /171sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3B5C JlaHs;

2. https://urait.ru — I'maBHas — OOpa3oBaresbHas riardopma FOpatit. 111 By30B U CCy30B.;

3. http://www.library.voenmeh.ru/jirbis2/ — ®yunamenTansHas 6udmoreka BI'TY «BOEHMEX» nm.
[.®. YctuHoBa.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHbopMalLMOHHbIe CITPaBOYHbIE CUCTEMBI:
1. Texakcnept — MiH(opMalMOHHBIH TTOPTas TEXHUUECKOTO peryarpoBanusi: HopMel, paBusia, cTaHapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.
5.5. IIporpamMMHOe obecIieueHHe:
He TpeOyeTcsi.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBHe ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. MunurabaputHelil hpe3epHbI CTAHOK;
2. TokapHO-BUHTOPE3HBIN CTaHOK;
3. 3D-nipunTtep PICASO DESIGNER.

6.2. Ilpouee:

1. pabouee MecTo MperiofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIPOTOTUIIMPOBAHME 1 TEXHOJIOI'SI U3rOTOBJ/IEHN S IIPUBOPOB

AnHoTanusa paboueii nporpaMMsl

Muciynmaa IMPOTOTUTIIMPOBAHUE U TEXHOJIOT'UA MU3IOTOBJ/IEHUSA TTPUBOPOB
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MporpamMMbl TOJATOTOBKK 110 Hampasienuto 12.03.01 ITpubopocmpoeHue. [IUCLUIUIMHA peann3yeTcss Ha
tdakynerete O EcrtectBenHoHayusbii BI'TY "BOEHMEX" wum. [.®. YcrunoBa Kadegpoit 02
VMHXXVMHWPUVHI U MEHE/DKMEHT KAYECTBA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-2/23.1 crnocobHOCTb BBIOMpAaTh METOAbI KOHTPOJII M CPeNCTBa M3MEpeHMH [/Iss KOHTPOJIS KauecTBa
BBITYCKaeMOM NPOZYKLIMK B COOTBETCTBHUH C TPeOOBAaHUSIMU TeXHUYECKOU JOKyMeHTallH;
[1CK-2/23.2 criocobHocTs mipumeHsiTb CAD-cucTeMbl [/ MOJESMPOBaHUS KOHCTPYKTMBHBIX DeLIeHWH u
0(opM/IeHNY KOHCTPYKTOPCKOM I0KYMEeHTALUK /1/1s1 KOHTPOJIs1 KaueCTBa NMPOAYKLIMH.

CogeprkaHye JUCLMILIMHBI OXBaThIBaeT KPyT BOIPOCOB, CBSI3aHHBIX C NMPOTOTHIMPOBaHMEM NpUOopoB. B xone
W3y4YeHus] JUCLUIUIMHBI, 00y4YaroL[iiics BBITO/MHsIeT paboThl TI0 MPOEKTUPOBAHMIO U U3TOTOBIEHHUIO OIBITHOTO
obpasia mpubopa. IIpubop MOXKeT BK/IIOUaThb 37eMEeHThI, WMeEIOIIVe pa3/uuHble TPUHLUILI JelCTBUS
(anekTpuueckue, MexaHH4yeckue, THEBMaTUUeCKre U T.J.).

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
* OTYeT M0 MPAaKTHUECKOMY 3aJjaHHIO;
e UHIUBH/YyalbHOE TIPAaKTUYeCKOe 3a/laHue.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 6 3.e., 216 u. TIporpamMMol JUCIUMJIHHEL
Tpe/[yCMOTpPeHBI ITpakThdecKue 3aHATHs (68 4.), camocTosTepHas pabora crygenTa (148 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IIPOTOTUIINPOBAHME 1 TEXHOJIOI'SI U3rOTOBJ/IEHNSI IIPUBOPOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLIUIIMHBI cOCTaBsgeT 216 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUH, U 148 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue PekoMemHjIyemas IHTepaTypa TpyRoeMKOCTB,
paboThI yac.
Pa3zpen 1. TexHnueCKHA MPOEKT.
A. B. Mapkos. . OCHOBBI IPOEKTHPOBaHUSI U3MePUTENbHBIX TIPUOOPOB:
CII6.BI'TY "BOEHMEX" um. /1. ®@. YcTuHOBa, 2014 (BCe)
ITogroroBka K B. . AnypbeB. CripaBOUHHK KOHCTPYKTOpa-MaluMHoctpoutens: M.BI'TY
MPAKTUYe CKOMY "BOEHMEX" um. [I. ®. YcruHosa, 2006 (Bce) 37
3aHATHIO. FO. A. A6pamos, A. I. Kocusoa, P. K. MeiepsikoB. CripaBOUHHUK
TexHosiora-mMammHocrpouresisi: BI'TY "BOEHMEX" um. [I. @. YcTUHOBa,
1985 (Bce)
Wroro no pasgeny 1 37
Pazgen 2. PaGoumii MpOEKT.
[ToproroBka K B. I1. Bosbiiakos, A. JI. boukos, A. A. Ceprees. . 3D-mogenupoBaHue B
npaktuueckomy |  AutoCAD, KOMITAC-3D, SolidWorks, Inventor, T-Flex: CII6.: ITutep, 37
3aHSTHIO. 2011 (Bce)
Wroro no pasgeny 2 37

Pa3zpaen 3. I3roToB/ieHre ONBITHOTO 00pas3iia.

IMogroroBka k

B. U. Bonkomopos, A. B. Mapkos, A. A. I'alikoB-AJIeX0B. .

ITporpammupoBaHue CBep/IbHO-(hpe3epHBIX orepalii Ha craHkax ¢ UITY:

[IpaKTU4eCKOMY CII6.BI'TY "BOEHMEX" um. [I. ®@. YcrrHoBa, 2008 (Bce) 37
3aHATHIO. f1. T'ubcon, M. Y. Pozen, b. Crakep. . TexHo/0ruu aJiuTHBHOTO
ripou3BofcTBa: M.: TexHocdepa, 2016 (Bce)
Wrtoro no pasgeny 3 37
Pazgen 4. VcnibITaHUs ONBITHOTO 00pa3sia.
ITogroroBka K B. K. ®énopos, H. I1. Ceprees, A. A. KongpaiuH. . KoHTponbs u
MpaKTHU4eCKOMY VICIIBITaHUS B POEKTUPOBAHUU U NTPOU3BO/CTBE PaZM03/IeKTPOHHBIX 37
3aHSTHIO. cpenctB: M.: Texnocdepa, 2005 (2,3,4)
Urtoro no pa3peny 4 37
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
MMPOTOTUIIMPOBAHME U TEXHOJIOI' Sl U3TrOTOBJIEHUSI IPUBOPOB

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  OTUYET I10 MPaKTUUECKOMY 3aZIaHUIO;

e WHJWBHU/ya/IbHOE TIPAKTHUECKOE 3a/]aHUE;
e muddepeHITMPOBAHHLIN 3aUeT;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

OTuer o NPaKTHYECKOMY 3aJaHHI0

B oTueTe OMUCHIBAaeTCs MPOLIECC BBITIOTHEHHsI TIPAKTUUECKOTO 3a/IaHMsI, PAa3MEITal0TCs METO/[bI
PACUeTOB M UX Pe3y/IbTaThl, CXeMbI, UEPTEXKH.
OTuet OL[eHUBAETCSI B COOTBETCTBUM C TEXHOJIOTMUECKOM KapTOi Ha OCHOBE CPOKOB C/IauM M HA/TMUMS B OTUETE
OIIIMOOK.

NupuBuyaibHOE PAKTHYECKOe 3a/jaHHe

WHauBHya bHOE TIPAKTUUECKOe 3a/IaHKe 3aK/TI0UaeTCst B U3TOTOB/IEHUH OIBITHOTO 0Opasija mpubopa.
O11eHKa BBICTAB/ISETCS UCXO/s U3 PAOOTOCITIOCOOHOCTH U KaueCTBa U3TrOTOB/IEHHS TIPOTOTUIIA B COOTBETCTBUU C
TEXHOJIOTMUEeCKOM KapToH.

JuddepennupoBaHHbIii 3aueT

I1pu czaue 3aueTa CTyAeHTY 3ajaeTcsi TpU Boripoca. IIpy npaBuibHOM OTBeTe Ha TPU BOIIpOca B
Be/IOMOCTb TIPOCTABJISIETCS OL[EHKA «3aUTeHO-0TIMYHO», TIPY MPaBUILHOM OTBeTe TOBKO Ha [jBa BOTIPOCa
«3auTeHO0-XOpOLLI0o», [IPY BEPHOM OTBeTe Ha OJUH BOIIPOC «3aYTeHO-Y[0B/I€TBOPUTE/ILHOY.

JAuddepennypoBanHblii 3aueT

Ipu cpaue 3aueTa CTyZeHTY 3a/aeTcsi TpU Borpoca. [1pu npaBUILHOM OTBeTe Ha TPU BOMpPOCa B
BeZIOMOCTb TIPOCTABJISIETCS OLIeHKAa «3aYTeHO-0T/IMYHO», TIPY TIPaBUIbHOM OTBeTe TOJIBKO Ha [jBa BOpoca
«3a4TE€HO-XOPOLLO», TPY BEPHOM OTBeTe Ha OJJH BOMPOC «3aYTeHO-Y[0B/IeTBOPUTE/IEHOY.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe S 5
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Otuer o
3 6 [Pa3pen 1. TexunuecKuii MPOEKT. 57 20 20 37 20 | 30 | mpakTHyeckoMy
3a/laHHI0
Otuer 1o
3 6 |Pa3gen 2. PaGouuii MpoeKT. 51 14 14 37 10 | 40 | mpakThueckoMmy
3a/laHHIO
Bcero 3a 6 cemecTp 108 | 34 34 74 30 | 70
NupvBupyanbHoe
4 7 Pa3pen 3. 3roTroB/ieHne ONBITHOTO 62 25 75 37 40 | 20 MpaKTHYeCKDe
oOpasma.
3a/laHue
Pa3pen 4. cnbITaHUSA ONBITHOTO Oryer o
4 | 7 A 2. 46 | 9 9 | 37 | 30 | 10 | npaktuueckomy
o0pasia.
EEVIE11515)
Bcero 3a 7 cemecTp 108 | 34 34 74 70 | 30
Bcero no gucurinae 216 | 68 68 148 | 100 | 100
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Kputepuu oneHuBaHus

IICK-2/23.1
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Ne 20

Ne 1

Bonpocbl 0mKpblmoz20 muna:

BcTaBbTe Ha MeCTO MPOMyCKa C/I0BO B TpeOyeMoM maziexe. [/ yBenueHus KBauTeTa
TOUHOCTH OTBEPCTHS ero 00pabaThIBalOT C MOMOIIBIO ... .

BcTaBbTe Ha MeCTO TPOMyCKa C/I0BO B TpeOyeMoM maziexe. TTpu malike KOMITOHEHTOB Ha
MEeYaTHYIo T/1aTy, Heo6X0JUMO He [IOTYCKaTh MPEBBIIEHUS UX ... .

BcTaBbTe Ha MeCTO MPOMYyCKa C/I0BO B TpeOyeMoM maziexke. UToOb! y10CTOBEPUTHCSA B
paboToCroCcoOHOCTH pa3pabOTaHHOM CXeMbl M TOUHOTO 10/i00pa HOMUHAIOB
KOMIIOHEeHTOB, eé coOUparoT Ha ... Tare.

BcTaBbTe Ha MeCTO MPOMycCKa CI0BO B TpebyeMoM maziexxe. Jyist monyueHus
HeTIOBI>KHOTO N300pakeHHsI Ha SKpaHe ocusiorpada UCIosb3yIOTCS YCTaHOBKa ... .
BcTaBbTe Ha MeCTO MPOMyCKa C/I0BO B TpeOyeMoM Maziexke. B TokapHOM CTaHKe, He
obopyzoBanHbeM YU n1s1 onipeienieHyst Be/TMUMHBI TepeMelLeHusi pe3lia OTHOCHUTE/TBHO
3aroTOBKU MCTIOJNB3YeTCs ... .

BcraBbTe Ha MeCTO MpPoMycKa C10Bo B TpeOyeMoM maziexe. s 3akperuieHus ¢pes ¢
KOHUYEeCKUM XBOCTOBHMKOM B ILTIMH/e/Ie (Pe3epPHOTr0 CTaHKe MCMOJB3YIOT ... .

BcraBbTe Ha MecTo TIponycKa c/oBo B TpeOyemom magexe. IToce TpaBneHus Oyayieit
TIeYaTHOH T/IaThl ¥ €€ OTUMCTKH, e€ He0OXOAUMO ... .

BcraBbTe Ha MeCTO MpoMycKa CI0BO B TpeOyeMoM maziexxe. Ilepes HauaioM cOOpKH
YCTPOKCTBa, HEOOXOAUMO YOeUTHCS B ... UCTIO/Ib3yeMbIX KOMIIOHEHTOB U
COOTBETCTBUIO 3asiBJIeHHbIM HOMHHAJIOM.

BcraBbTe Ha MeCTO MPOMyCKa CI0BO B TpeOyeMoM maziesxe. I1pu paboTe 3a /toObIM
CTaHKOM, 0cO00e BHUMaHUe CJielyeT YAeasaTh TOUHOCTH (DUKCALUH ... .

BcraBbTe Ha MeCTO MPOIyCKa C/I0BO B TpebyeMoM mnazesxe. [Ijisi yBeTuueH st
TepeHOCUMbIX TTeUaTHOM I/1aToM (PU3NUeCKUX Harpy30K U COTPOTHBIEHUIO
aTMoC(epHBIM SIBIEHUSIM, €€ 3a/TUBAIOT B ... .

Kaxkue npeumytiecTBa 1u)poBOro MpoeKTUPOBaHWS U MOZIe/TMPOBAHKS B
NPHUOOPOCTPOEHNH TI0 CPABHEHMIO C TPAULIMOHHBIMU METOJAMH?

Kakue WHCTPYMEHTBI U TEXHOJIOTUM LU(POBOTO MTPOEKTUPOBAHUS UCTIONB3YIOTCS B
NpUOOPOCTPOEHNH M KaKHe 3a/1aui OHU MTOMOTalOT pPelliaTh?

Kakue MeToJpl MaTeMaTHUeCKOTO MOZIe/TMPOBAHKS IPUMEHSIFOTCST B TPUOOPOCTPOEHNH U
Kakyie MpUOOpbI MOXKHO MOZIE/TMPOBATh C UX TIOMOII[LIO?

Kakue acriekThbl c/ie[yeT yUUThIBaTh MPY U(GPOBOM MPOEKTUPOBAHUH /IEKTPOHHBIX
KOMITOHEHTOB ITPUO0OPOB?

Kaxkue MeTop! IM(GPOBOTO TTPOEKTUPOBAHUS MeXaHWUeCKUX KOMITOHEHTOB MPHUOOPOB
CYIIECTBYIOT M B KaKUX C/Iy4asix UX CJIelyeT MPUMEHSITE?

Kakum 06pa3om riudpoBoe Mo/ie/TMpOBaHKe TIOMOTaeT B aHa/M3e U ONTUMU3ALIUH
rpubopoB?

Kak rmpoBoAMTCs TeCTUpOBaHHe U BepuduKaius [udpoBLIX Moziesiel mprubopos?
Kakue BbI30BbI U TIPOG/IEMBI MOTYT BO3HUKHYTh IPU pa3paboTKe LIU(pPOBBIX IPOTOTUIIOB
NIPHUOOPOB U KaK UX MOXKHO TIPEO/I0JIeTh?

Kakue TeH/JJeHIMM U HOBAlLMH CYIIIeCTBYIOT B 00/1aCTH LIU(POBOTO MPOEKTUPOBAHUS U
MOJIe/TMPOBaHKS B TPUOOPOCTPOEHUN?

Kakue rnpoeKTHbIe 3a/1aui MOXKHO PEIIUTb Ha 0CHOBe 111U()POBOTO MPOEKTUPOBAHUS 1
MOJIe/TMPOBaHKS B TPUOOPOCTPOEHNN?

Bonpocbl 3akpbimoeo muna:

YcTaHOBUTE COOTBETCTBUSI 000PYAOBAHUS C €r0 Ha3HAYeHUEM.

1 — ToKapHO — BUHTOpE3HbII CTAaHOK
2 — dpe3epHbI CTAaHOK
3 — 3ybodpe3epHbIii CTaHOK

4 — CBepAWIbHBIA CTAaHOK

A — V3roToB/ieHue 3y0UaThix KoIéc
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Ne 2

Ne 3

No 4

Ne 6

B — Hape3anus pe3s0bl, CBep/IeHHsI 0CEBLIX OTBEPCTHI, 00paboTKa TOUEHUEM Te
Bpall|eHHsI

C — ITonyuenue u 06paboTKa OTBepCTHI (3eHKepOBaHNe, Pa3BEPTHIBaHKE) B 3arOTOBKAaX
aCUMMeTPUYHOU (HhOpMBI

D — O6paboTka naockuX U hacoOHHBIX TIOBEPXHOCTEM

BribepeTe BepHbIe BapHaHThI OTBeTa. [I/isl yBeIMueHHs KaueCcTBa U3/e/THi, CO3aHHbIX C
nomotneio 3d npuHTepa, He0bXoAUMO:

1 — YBenmMuuBaTh 3HaueHVe HarpeBa SKCTpyZepa A0 Ipezesna
2 — YuuThIBaTh yCa/IKy Marepuasa IeyaTy Npy OCThIBAHUU
3 — YMEeHbLIUTb CKOPOCTh MevaTu

4 — TIpy NPOEKTUPOBAHHUH YUUTHIBATH 0COOEHHOCTH TlevaTy (MCI0Ib30BaTh MOAEPIKKH,
paLoHaNIbHO BbIOMpATh Pacro/ioKeHue eTaIu Ha CTOJIe)

BribepeTe BepHble BapuaHThI 0TBeTa. Ha3HaueHHe ¢uiroca B CO37laHUM MAstHOTO
COeIHEeHHUSI:

1 — OuucTKa MasstHOro COeTUHEHUS TTOC/Ie TIPOU3Be/ieHUs paboT
2 — YnyullleHWe CMauvBaeMOCTH MeTasljia IpUIoeM

3 — Paspy1ieHue OKCHUZHOIO CJI0s1 HAa TIOBEPXHOCTU MeTaslla

4 — IIpoBepKa MasiHOTO COeIMHEHMS Ha IpeaMeT JeheKTOB

OuncTKa assHOTo coegHeHUA

Bribepere HE BepHble BapuaHThI OTBeTa. [IJIs1 peanmu3aiyy la3epHO — YTIOKHON
TEXHOJIOTUM W3rOTOB/IeHHs TleyaTHbIX r1at (JIYT) HeoOXoAuMO UMETh:

1 — Jla3epHblii IpUHTEP

2 — Jla3epHbIii rpaBép/morTep ¢ UITY

3 —Ymor

4 — T'nanrieBas bymara

5 — Bymara Kymop, HomuHanoM 100$

6 — Ilepekuch BOfOpO/A U IMMOHHAS KUC/I0Ta

7 — IlasimpHas KMC/I0Ta U CIIAPT

Bribepete BepHbIi BapyuaHT 0TBeTa. UTo 00I1iero B uaer (GoTOPe3UCTUBHOM U JIa3epPHO —
VTHO’KHOW TeXHOJIOTUY TIPOU3BO/ICTBA ITeYaTHBIX T/1aT?

1 — Vcrionib3oBaHue YTHOra, Kak MeTO/l ITepeHO0Ca MAdCKH Ha CTEK/IOTEKCTOJ/INT

2 — OcHOBHas1 ujiesi — 3aKpbITh OT MPOTPABKU MPOBOJSAIINE 00/1aCTU (IOPOXKKH U TISITAaKH)
Ha CTeKJIOTEKCTO/IUTE

3 — Vcnonb3oBanue cripoektrpoBaHHoli B CAD neuarHoii nnatel MCK/TFOUUTEJ/IBHO
J/1s1 TOUHOT'O pacIio/IoKeHHsI KOMIIOHEHTOB Ha Iljiare, MacKa IPOBOZAIINX LIUH
(ZOpOXkeK) HAHOCATCS OT PYKH, COIVIACHO YepTeKy

BribepeTe BepHbIe BapHaHThI 0TBeTa. YTO HEOOXOAUMO C/le/aTh JJ1s MUHUMU3alui
PUCKOB BBIXO/Id M3 CTPOsI OMBITHOTO 0Opa3ua:

1 — BeicTaBneHye orpaHUYeHHsI TOKa Ha JJabopaTOPHOM MCTOYHHUKE TIUTAHUSI, COTJIACHO
TpeAro/araeMoMy NoTpebIeHrI0 yCTPOCTBa

2 — TiaTenbHast MPOBEpKa COOTBETCTBUS U3TOTOBIEHHOTO 00pasiia, J0OKyMeHTaIu!
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Ne 8
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3 — KparkoBpemeHHOe BKJ/IFOUeHHe IPOTOTUIIA Ha X2 OT HOMHHAJIa YPOBHS HalPsKeHUs
WMCTOYHMKA TOKA, JI/Is BEIPAOOTKH “UMMyHUTETA” K COOSIM

4 — KoHTpOJIb Ha KaXk/IOM 3Tarie IpoBepKU oOpasija (TeMrieparypa, TOK rmoTpedsieHus,
BO3MO>KHBIE OIITUOKHY U T.[I.)

Bribepete BepHbIe BapHaHThl OTBeTa. [I11 MUHUMH3al[id PUCKOB MOBPEXKIEHUS
WU3MEepUTETbHOT0 000pY/I0BaHMS, C/IeTyeT:

1 — CoOTHOCHUTH TIpe/iesibl 3HauUeHu U rpefie/ibHbIM ypOBeHb CUTHAJIa Ha BXOfIe
W3MepUTELHOTO YCTPOMCTBA He TOJBKO BO BpeMsi pabOoThI, HO U TIPH HEINTaTHBIX

CHUTyalHsAX

2 — Bk/roueHue [JOTMO/THUTE/TbHBIX CXEM 3allUThl, /ISl COXPAHHOCTH U3MEPUTE/TbHBIX
YCTPOMCTB

3 — 3asemsieHUe U3MepUTE/IbHBIX YCTPOUCTB

4 — BepHbl BCe BAPUAHTHI

Bribepete BepHbIHM BapyuaHT oTBeTa. [Ipy MPOEKTUPOBAaHUHY TIPOTOTUTIA HEOOXOIMO
VUUTHIBATh:

1 — Hayimume Heo6X04UMOro 000pyA0BaHMS

2 — [10CTYIIHOCTb KOMIIOHEHTOB B COCTaBe IMPOTOTHIA

3 — Co6CTBeHHYIO KBATU(PUKALMIO U YMEHUS

4 — BO3MO)XHOCTb HUCTIbITaHUS MTOJYUYeHHOT0 MTPOTOTUIIA

5 — Bce BapUaHThI BepHBI

BribepeTe BepHbIii BapuaHT oTBeTa. [Ipy MPOeKTUPOBAHMHU TTeUaTHOM I1aThl
HeoOX0MMO yUHUTHIBaTh:

1 — TabapuThI 3/71eMEHTOB

2 — I'paHNUHBIE YACTOTHI PAaOOTHI YCTPOHCTRA

3 — MOIIHOCTE TeTJIOBbI/Ie/IeHUs KOMTTIOHEHTOB
4 — TToTpebsieHKe TOKA KaXKJ0r0 KOMITOHEHTa

5 — Bce BapuaHThI BEpHBI
BribepeTe BepHbIe BapuaHThI 0TBeTa. [Ipu upe3MepHOM TerIOBbIJie/IeH|H Ha KaKOM-
060 KOMITIOHEHTe TIPOTOTUIA He0OX0UMO:

1 — OTK/MIOYNTE YCTPOMCTBO OT UCTOUHHMKA IIUTAHUS U IIPOBEPUTH HA COOTBETCTBUE
CXeMBbl

2 — YBenuuUTh TOK OrPaHUYeHUsT Ha UCTOYHUKE TTUTaHUSs
3 — YBe/IMUUTb COTIPOTUB/IEHNE Harpy3Ku (ec/id TaKOBOe UMeeTCs)
4 — YBeIMUWTh HalpsDKeHVe Ha UCTOYHHKEe TOKa

5 — YBeIMUUTh TEIIO OTBEJEHHE Ha KOMIIOHEHTE, TOC/Ie TPOBEPKU MCIIPABHOCTH
paboThI yCTpoiCcTBa

Kakue mpeumyIiiecTBa UMeeT IU(PPOBOe MPOEKTHPOBAHHE B TIPUOOPOCTPOEHUH?
a) YBesvyeHue 3aTpar

b) YMmeHbIIeHHE TOUHOCTH

€) YckopeHHe TpoLiecca MpoeKTUPOBAHUS

d) YBenuueHre KOJTMUeCTBA OIHUO0K
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e) YBenuueHue BpeMeHH pa3paboTKH
Kakue MeToJpl MaTeMaTHueCKOTO MO/IeTMPOBAHUS UCTIONB3YIOTCS B IPUOOPOCTPOEHNH?

a) MeTo/; KOHEUHBIX cocefieid

b) MeTo/ KOHEUHBIX PeCypCOB

¢) MeTo/ KOHEUHBIX 3/1eMEHTOB

d) MeTop KOHEUHBIX BO3MOXKHOCTeM

e) MeTo/ KOHeUHbIX yCUIUN

Yo BK/IIOYAET B Cebst IM(PPOBOe POEKTUPOBaHKE 3JIEKTPOHHBIX KOMITOHEHTOB
npubopoB?

a) YueT 3/1eKTpUuecKuX l1apaMeTpoB

b) TosbKO yueT MexaHUUeCKHX I1apaMeTpoB

C) YueT TeryioBoro pe;kuma

d) TonbKo y4eT 3/1eKTpOMarHiTHOM COBMECTUMOCTH

e) Hukakve U3 nepeunciieHHbIX
YT0 1103BOJISIET CAeNaTh UHM(pPOBOe MOJeTMPOBaHIe PUOOpPOB?

a) YXy[IUTh KOHCTPYKIHIO TIPHOOPOB

b) YMeHbIIUTEL UX Hale)KHOCTh

c¢) [IpoBecTy BUpTYyasibHbIE TECTHI U OTITUMH3ALIHIO
d) YBemMuuTh 3aTparhl Ha pa3paboTKy

E) Hukakue u3 rnepevyrc/jI€HHbIX

Kakue TeHJIeHI[UM CYIIeCTBYIOT B 00/1aCTH LIU()POBOrO MPOEKTUPOBAHUS U
MOJIe/TMPOBaHMS B TPUOOPOCTPOEHHUN?

a) Pa3Butne MMpOrpaMMHBIX CPeACTB AJid BUPTYa/IbHOT'O MO E/IMPOBaHUA
b) OTKa3 OT UCII0/b30BaHUsA KOMITbHOTE€PHBIX TeXHOJIOT Ui

C) YMeHbIlIeHWEe UHTepeca K UCC/eJOBaHUAM B 3Tou obactu d) OTCyTCTBHe HOBaIWi U
“3MeHeHU!

e) Hukakuve 13 nepeuncieHHbIX
Kaxkue BbI30BBI MOTYT BO3HUKHYTH IPH pa3paboTKe UPPOBLIX MPOTOTHUTIOB PHOOPOB?

a) TouHOCTL MO/ITUPOBAHUS

b) A/leKBaTHOCTE yueTa BceX (haKTOpOB

¢) ViHTepripeTanyisi pe3y/ibTaToB BUPTYaIbHBIX TECTOB
d) Bce BhIieniepeuricyieHHOE

e) Hukakue U3 nepeuncieHHbIX
Kakuie MeTo/bI 1IU(POBOTr0 MPOEKTHPOBAHMS MeXaHUUe CKUX KOMIIOHEHTOB ITPUOOPOB
CyILIeCTBYIOT?

a) 3D-MogenvpoBaHue

b) AHanu3 HanpspKeHUH U AedopmMariuit
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IICK-2/23.2
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¢) Ontumwu3ans GopMbl U MaTepHaioB
d) Bce BoimenepeurcieHHOe

e) Hukakue 13 repeunc/ieHHbIX
Kakue npeumyliijecTBa MMeeT UCMOIb30BaHKE MeTOAA KOHEUHBIX 37ieMeHToB (MKDO) B
nipubopocTpoeHnn?

a) YBe/lrueHue OIIMO0oK

b) YmMmeHblileHHEe TOUHOCTH

¢) Bo3aMo)XHOCTh aHaM3a HaNpsDKeHUH U AedopMariuii
d) YBenuueHne BpeMeHU MO/[e TUPOBaHMS

e) YBesMyeHue 3aTpar
Kakue WHCTPYMEeHTHI MCTIO/IB3YIOTCS [J1s1 aHaMM3a 3/1eKTPOMarHiTHOM COBMECTHMOCTH
1pY LM(GPOBOM MTPOEKTHPOBAHUH /IEKTPOHHBIX KOMITOHEHTOB ITPUOOPOB?

a) Jlyna v MUKpOCKOI

b) CriekTpoaHanM3aTop 1 OCIUIIorpad
c) MonoTok u oTBepTKa

d) JIuHelKa 1 KOMITac

e) BecsI u pyneTka
Kakuie mpo6ieMbl MOTYT BO3HUKHYTh ITPX KOPPEKTHOM MHTEPIPeTAIMU Pe3y/IbTaToB
BUPTYa/IbHBIX TECTOB TIPH pa3paboTke LKGPOBBIX IPOTOTUIIOB TPUOOPOB?

a) HepocrarouHas TOYHOCTE MOZIeTMPOBaHUS
b) HekoppeKTHble BXOAHBIE IaHHbIE

c) HempaBunbHast MHTepripeTaliyisi pe3y/ibTaToB
d) Bce BhimenepeunciieHHOe

e) Hukakuve u3 nepeunc/ieHHbIX

Bonpocbl omkpbimoz2o muna:

BcraBbTe Ha MecTo Mporycka c10Bo B TpebyeMoMm mnazesxe. IIpy co3gaHum yCTpOICTB,
COCTOSIIIMX U3 OT/e/IbHBIX OJIOKOB/TI/AT, COeJMHEHHBIX CUTHA/IBHBIM Kabenem,
HeoOX0MIMO TPAMOTHO TIPOM3BECTH €r0 SKPaHU3aL|I0, He [[OMyCKast 3eMJISTHOH ...
BcraBbTe Ha MeCTo MpoITycKa CI0BO B TpebyemoMm magesxe. I1py co3ganum 1u¢poBbIX
YCTPOWCTB, 0c000e BHUMaHHe He0OXOAUMO YAeMUTh COT/IaCOBAaHUIO HX ... YPOBHEH.
BcTaBbTe Ha MeCTO MpormyckKa 2 ¢/ioBa uepe3 mpobest mo-aHricKy. 3D nipuHTep
YIIPaBJIAeTCSA C IIOMOLLBIO ... - 13bIKa yIIpaB/ieHus CTaHKOB ¢ UITY.

BcraBbTe Ha MeCTo MpoIycKa CI0BO B TpebyeMoM mnazeske. I1py co3jaHHM TIedaTHBIX
TUIaT YCTPOMCTB, paboTaroIMx Ha BRICOKUX yacToTax (YKB u Bbiiie) ocoboe BHUMaHHe
HeoOX0AMMO yZeUTh BO3MOXKHBIM MapasUTHBIM ... .

BcraBbTe Ha MeCTO MpOITyCKa CI0BO B TpebyeMom mazieke. Ilepes Hauasiom paboTel Ha
3D npuHTepe He0OXOAMMO MPOU3BECTH ... CTOJIA.

BcraBbTe Ha MeCTO MPOITyCKa CI0BO B TpebyeMoMm maziexke. Pexkum nevaty B 37
TIPUHTEPe BBICTABJISAETCS C YUETOM UCIIO/Ib3yeMOIO ... I1eYarTy.

[HomonHuTe ipeyiokeHue. B cyuae ommbKu mporjecca meyartH (TIPOIycK HeCKOTBKUX
C/I0EB) HEOOXOAUMO

[oronHuTe peasiokeHue. B ciyyae HEKOPPEKTHOM paboThI 3a/1epiKeK B
MHUKDPOKOHTDOJIIepe, He00X0JUMO. . .

Hononuute npegnoxenue. B cnerpdukarmy 153, noMmuMo Ha3BaHUs Ha HAMKHA/IA
KOMIIOHeHTa, TpebyeTcs yKasarhb. ..

[JomonHuTe nipessioxkeHue. [IpoLjeHT 3aro/HeHys AeTaal, U3r0TOB/IIeMON NpY [OMOILH
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37 puHTepa, BEIOMPAIOT OCHOBBLIBASICh Ha...

Uem otsiuaetcss 3D-mopenvpoBaHie ot 2D-uepueHns B KOHTEKCTe 1U(pPOBOTo
TPOEKTUPOBAHKS MPUOOPORB?

Kakue npeumyiectsa faet ucrnosbs3oBaHve CAD-cuctem npu NpoeKTUpOBaHUN
npubopoB?

B ueM 3ak/touaeTcsi CyTh TOTIOIOTMUECKOM ONTHUMH3alK ¥ KaK OHA MOKET ObITh
TpUMeHeHa B TIPUOOPOCTPOeHUH?

Kakue MeTo1bI KOHEUHO-3/1eMeHTHOTo aHanm3a (KDA) BbI 3HaeTe U Kak OHU
TIPUMEHSTIOTCS B TIPOEKTHPOBAHUM TIPHOOPOB?

Kak BHpTYyasbHasi U [JONI0JIHeHHasl pealbHOCTb MOTYT OBITh UCIIO/IB30BaHBI B LIU(POBOM
MPOEKTUPOBAHUU TIPHOOPOB?

Kakwe BU/IbI a/I/IUTUBHBIX TEXHOIOTHI UCTIOJb3YFOTCS B TIPUOOPOCTPOEHUM M KAKOBbI UX
ocobeHHOCTU?

Kakue ¢akTops! He0OX0IMMO YUMTHIBATh ITPY BEIOOPE MaTepHasioB JJisi CO3aHHS
npoToTHNa nprbopa ¢ momorrbio 3D-neyatn?

Kakue 0CHOBHBIE 3Taribl BKJIFOYaeT NpoLjecc LU(poBOro NpoeKTUPOBaHus prbopa ot
Wzen 10 BHeZpeHus?

Kaxkue cy11ecTBYOT MeTO/bl YIIpaB/ieHUsl JaHHbIMU [IPOEKTa B LU(PPOBOM
IIPOEKTUPOBAHUU?

Kaxkue mpo6iemMbl MOTYT BO3HUKHYTh MTPY MHTErparuu pa3nmnuabix CAD-cucteM B
MpoLjecce MPOEKTUPOBAaHUA U KaK UX MOKHO PellnTh?

Bonpocbl 3akpbimozo muna:

YctaHoBuUTe BepHBI TOPSAZOK JeHCTBUH NpY Pa3BO/[Ke OAHOCTOPOHHEH IMeyaTHOM T1aThl
B CAD nporpammax.

1 — Co3panue 6ubMMOTEKH — 06pPa30B KOMITIOHEHTOB

2 — Pa3BoziKa IPOBOJHUKOB (TIPOK/IabIBAHKE JOPOXKEK)

3 — Co3fiaHue 37eKTpUUecKUX CBsi3eil MeX/ly KOMITIOHeHTaMH (BOCCO3/laHKe CXeMbl)
4 — PaccraHoBKa 00BEMHBIX 00pa30B KOMIIOHEHTOB Ha TIe4aTHOM TiiaTe

5 — IIpoBepka BceX y3/10B U MPOBOJHUKOB [eYaTHOM IJIaThl HAa COOTBeTCTBUE T3

6 — YcTpaHeHue OIIMOO0K, 110 He0OXOAUMOCTH

BribepeTe BepHbIe BapyUaHThI OTBeTa. Kakue MeTObI [0y CTUMBI, TIPY HEBO3MOYKHOCTH
Pa3BOJKH MeUaTHOM M/1aThl HAa OAHOM CTOpPOHE (He U30e)XXaTh [epeceueHHs
TPOBO/IHUKOB)

1 — ¥YBenmuuBaTh 1uiowas riartel Ha 10% ot T3

2 — Vicrionb3ys 3/1eMeHT C HyJIeBbIM COMPOTHB/IeHUEeM (TlepeMbIUKY) COeJUHUTh
TPOBOAHUK Uepe3 BepXHUi c/10i (CTOPOHY KOMITOHEHTOB)

3 — YMeHbBILIUTh IMPUHY TPOBOJHUKOB C yYETOM IIPOTEKAeMOr0 10 HeMy TOKY

4 — TIpou3BeCTH MPOM3BO/ILHYO NepeCcTaHOBKY KOMITOHEHTOB Ha rjiate (6e3 yuéTa
0CODEHHOCTElH CXEMBI)

5 — Ecnum ecTb Takast BO3MOXKHOCTb, 3aMEeHUTh KOMITOHEHT Ha albTePHAaTUBHBIH,
00/1a/iatoIIMi MHBIMY TabapUTamMu

Bribepete BepHble BapuaHThl 0TBeTa. Kakvmu mpyHLOUNamMyu Heobxogumo
PYKOBOZICTBOBAThLCS, TIPH BEIOOpE MMHOB MUKPOKOHTPOJLIEpA MPY CO3iaHUU TIPOTOTHIIA?

1- I/ICHO]'ILBYEMLIQ ITuHbI AO/DKHBI OTHOCUTBCA K OAHOMY TMOPTY U MCII0/Ib30BaThHCA B
ropsgKe BO3paCTaHUA UX MOPSAAKOBOI'O HOMepPa

2— BbIGOp MAHOB OCYLIECTB/IAETCA, OCHOBBIBAAChH Ha UX ClJYHKL[I/IOHaJ'IbeIe
BO3MO)>XHOCTHU
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3 — BbIOOp ITUHOB OCYIIIECTB/ISETCS, OCHOBBIBAsICh Ha yI0OCTBE UX UCTIOMb30BAHUSA
(Yyno6CTBO pa3BO/IKM MeUaTHOH I1/1aThl)

4 — Bpib0p MMHOB MOXKET TIPOU3BOJUTHCS B TPOU3BOJILHOM XapaKTepe, BHE 3aBUCUMOCTH
OT MOCTaB/IeHHOM 3a/aun

Ne 4 BribepeTe He BepHble BapuaHThl 0TBeTa. I[Ipy BbIOOpe KOMITIOHEHTOB /ISl peaTr3ariiu
CXeMbI HeOOXOZIMMO PYKOBO/ICTBOBATHCS:

1 — LleHoii

3 — CoOoTBeTCTBUIO HeOOXOAUMOMY UaCTOTHOMY /Tharia30Hy PabOoThI
4 — TabapUTHBIMU pa3MepaMu

5 — CopeprkaHueMm Jipar MeTa/ljioB

6 — IIpezie/IbHO JONMYCTUMBIMH TTapaMeTpaMH paboThI

Ne 5 Bribepete BepHbIe BapyUaHThI 0TBeTa. 11l paboThl C MUKPOKOHTPOJIJIEpPAMU CEPHU
STM32, UCrob3yIOTCSl CTaHAAPTHBIe OUOIMOTeKN:

1-SPL
2 - ASSEMBLER
3-HAL

4 - CMSIS
Ne 6 YcTaHOBUTE BEPHBIN TOPSI/IOK AeHCTBUM TTPU CO3JaHUU TTPOTPaMMBI 1S paboTel 3D
TIpUHTEPA.

1 — O6paboTka 31 MoziesI1 TTPOrpaMMOii — claiicepoM
2 — YcTaHOBKa pe)kuMa rnevaty (CKOpOCTb, TeMIlepaTrypa SKCTpyzAepa U T.[.)
3 — Co3panue 31 mogenu B CAD nporpamme

4 — V3roToBnieHre paboyero uepTexka — 3CKU3a, C yKa3aHHeM BCeX HeOOXOANMBIX
pa3MepoB

5 — KonBepranus mozem B G - CODE

Ne 7 BribepeTe BepHbIi BapuaHT 0TBeTa. CKOIBKO THIIOB 3JIEKTPUUECKUX CXEM
IpelycMaTpyBaeT KOHCTPYKTOpPCKas JoKyMeHTauus, coriacHo I'OCT 2.702-2011.

A-13
B-8
Cc-3
D-5
Ne 8 Bribepete BepHbIi BapyuaHT 0TBeTa. CXema CTPYKTypHasi 3TO:

A - [ToKyMeHT, orpe/ie/isifolLyii OCHOBHbIe (DYHKLIMOHAIbHbIE YaCTH U3/eNus, UX
Ha3HaueHue 1 B3aMMOCBS3U

B - [JokymeHT, TTOKa3bIBaIOIIHI BHEITHIEe TIOAK/TIOUeHH s U3/1e/ st
C - [JoKyMeHT, cofiepsKallliii 3/leMeHThl Pa3/IMUHbIX TUIIOB CXeM OZHOTO BUJA

D - [loKyMeHT, pa3bsCHSOLUN MTPOLeCChl, MPOTeKaloI{1e B OTJe/IbHBIX
(yHKI[MOHA/IbHBIX LIeTIsIX U3enust (yCTaHOBKU) WK U3ze/us (YCTaHOBKH) B 11eJIOM
Ne 9 BribepeTe BepHbIii BapuaHT oTBeTa. Cxema o01asi 310:

A - [ToKyMeHT, MTOKa3bIBaOLI[1i1 BHEIITHUE TIOAK/IIOUeHUS U3/1eust
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B - [TokyMeHT, cofeprKalliiii 3/1eMeHTbl pa3/IMUHbIX TUIIOB CXeM OJHOI0 Buja

C - [ToKyMeHT, onpe/ieJIsoIyii COCTaBHbIe YaCTH KOMIUIEKCA U COeJUHEHUST UX MEXKIY
co0oli Ha MecCTe IKCILTyaTal[|uH

D - [lokymeHT, onpefie/IsitoIMi OCHOBHbIE (DYHKL[MOHA/IbHbIe YaCTH U3 eNusi, X
Ha3HaueHMe U B3aUMOCBS3U
Bribepete BepHbIi BapuaHT oTBeTa. CxeMa MPUHLUITHAIBHAS 3TO:

A - [ToKyMeHT, OKa3bIBAOII[1I1 BHEIITHYE TIOAK/TFOUEeHUS W31eUst

B - JokymeHT, oripe/ieJisiFOLUM MOTHBIN COCTaB 37IeMEeHTOB M B3aUMOCBSI3U MeX/y HUMU
Y, KaK TIPaBUJIO, JIAIOIIUH MOMHOe (leTabHOe) TIPe/ICTABEHUS O TIPUHIIHUIIAX PAOOTHI
W3aenust

C - [JoKyMeHT, cofiepsKallliii 3/ieMeHThI Pa3/IMUHbIX TUIIOB CXeM OZJHOTO BUJa

D - [lokyMmeHT, onpefie/IsIFOIIM OTHOCHTE/ILHOE PACIo/IoKeHHe COCTaBHBIX YacTel
u3zenus (yCTaHOBKK), a TPy HeoOX0AUMOCTH, TakKe KT'yToB (TIPOBOZOB, Kabereit),

TpyOOIIPOBOZIOB, CBETOBO/IOB | T.II.
Boripoc: Urto Takoe CATIP (CAD)?

a) CucreMa aBTOMaTH3MPOBAHHOTO MPOEKTHPOBAHUS
b) Crcrema aHaTUTHUUECKOTO MPOTPaMMUPOBaHUS
¢) CucreMa aBTOMaTH4eCKOro MpOU3BO/CTBA

d) Cucrema a/JafiTUBHOTO TJIAHUPOBAHUS

e) CucremMa akTUBHOIO TIaTeHTOBaHMUs
Kakoit npuHIuM siB/sieTCst 0CHOBOM 11 3D-Tieuatul B LI()POBOM TIPOEKTHPOBAHUN?

a) Beruutanue marepuana

b) Jedopmariiys maTeprasa

¢) CnoxxeHue Matepuana

d) Tepmuueckasi 0bpaboTka MaTepuana

e) Xumuueckas 06paboTKa MaTepraa
Bompoc: Kakoii u3 repeurnc/ieHHbIX opMaToB (aiinioB sB/sSeTCsS CTaHJAPTHBIM ISt
obmena ganHeiMu CAD-cuctem?

a) .docx
b) .jpeg
c) .mp3
d) .step

e) .txt

Kakoit MeTos 111hpOBOTr0o MPOEKTUPOBAHUS TT03BOJISIET MOZE/TMPOBaTh (hH3UUeCKoe
TOBeZIEHUe U3/Ie/Us TI0/] BO3IeiCTBUEM BHEIIIHUX CUM?

a) KommbrorepHas rpaduka

b) 'eomeTpHrueckoe MofenpoBaHyue
¢) OyHKIMOHAIbHOE MOZle/NpOBaHue
d) Tononoruueckoe Mofie/IMpoOBaHNe

e) KoHeuHo-3/ieMeHTHbIM aHami3 (KOA)
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Ne 15 Kakasi TexHo0rUs IUGPOBOTO MTPOEKTUPOBAHUS UCIIONb3YEeTCS /IJIsi CO3/IaHus
TIPOTOTHUIIOB C ITOMOLLBIO CJI0eBOr0 HAHEeCeHUs MaTepuasa?

a) dpe3epoBaHue

b) Crepeonutorpadusi

¢) BbICOKOCKOPOCTHOE MeXaHWUeCcKoe CBep/IeHHe
d) JlazepHasi pe3ka

e) DIeKTpo3po3uoHHas 06paboTka

No 16 Kakoii mHCTpyMeHT 1{1u(pOBOT0 MPOEKTUPOBAHUS UCIIONB3YEeTCs [/t TPOBEPKU
3PrOHOMUKH U IOCTYITHOCTH 3/IEMEHTOB Tipubopa?

a) MogenpoBaHue BeTPOBBIX TYHHeIeH
b) AHanr3 MeToJOM KOHEUHbBIX 3/IeMEHTOB
¢) BupryaneHas peansHocTh (VR)

d) [eHeTHUeCKHE arTOPHUTMBI

e) biok-cxembl BepHblii 0TBeT:
No 17 Kakoi1 T MofieTMpoBaHUsi IO3BOJISIET OL|EHUTh BJIMSIHKE TEM/IOBBIX MPOLIECCOB Ha
paboty npubopa?

a) Kunemaruueckoe Mozie/TMpoBaHie
b) TernsioBoe MoJieIipOBaHMe

C) D/IeKTpOMarHUTHOE MO/Ie/TUPOBaHKe
d) AkycTHdeckoe MoJieTUpOBaHHE

e) OnTryeckoe MofieTMpOBaHUe

Ne 18 Kakoii ipotiecc B LiudppoBOM NPOEKTUPOBAHUU TI03BOJISIET OTPeAeIUTE ONTUMAaJIbHbIE
pa3Mepbl ¥ OPMBI 371eMEHTOB TIPUOOpa Jjisl AOCTXKEHHS JKeTaeMbIX XapaKTepUCTHK?

a) IMapameTpuyeckoe MPOEKTUPOBAHHE
b) MojenpoBaHre MeXaHU3MOB

c) Torosioruueckast OIITUMU3ALIHST

d) TTpoeKTHpOBaHMe MEeYaTHBIX T/I1aT

e) Pa3paboTka 110/1b30BaTe/ILCKOr0 UHTEpdetica
Ne 19 Kakast cicteMa UCIIOBb3YeTCs [/l yIIPaB/IeHUs )XU3HEHHBIM LIUK/IOM W3/Ie/THsl, HaurHast
OT TMPOEKTUPOBAHUS ¥ 3aKaHUMBAst IKCIITyaTaliei?

a) PLM (Product Lifecycle Management)
b) ERP (Enterprise Resource Planning)
¢) CRM (Customer Relationship Management)

d) SCM (Supply Chain Management) e) PDM (Product Data Management)

Ne 20 Kakoti metop, 1i1poBOro rnpoeKTUpOBaHKs UCTI0/Ib3yeTCs AJIsl aHau3a U Tpeficka3aHust
TIOBe/[eHUS] 3TeKTPOHHBIX CXeM?

a) CxeMoTexHUUeCKoe MoJe/rMpoBaHue

b) MopgenupoBaHue TporieccoB cOOpKU
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) [lnHamMu4eckoe MO/ie/TMPOBaHKe
d) MogenvpoBaHue XUJKOCTel 1 ra3oB

e) IMuTaliuoHHOe MOfieJTMpOBaHue
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