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PABOYAS ITPOI'PAMMA JUCITAIIVINHBI
OCHOBbBI KOHCTPYHUPOBAHMUA OIITUKO-3/IEKTPOHHBIX U JIASEPHBIX ITPUBOPOB

Paspenbl paGoueii mporpaMmel

1. HEJI OCBOEHUA AMCLHUIIIVHBI
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3. CTPYKTYPA U COOEP)XAHUE OVCLUIT/INHBL
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5. YYEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECITEYEHUVE AVCHUIT/IVHBI
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o TIpuoxenue 2. TexHOIOTHU U GOPMBI 0OyUeHHsT
o Ilpunoxenve 3. @oH/BI OL|EHOUHBIX CPEZICTB



1. IIE/IX OCBOEHUA JUCIIUIIJINHBI
Lle/sibt0 0CBOEHUS JUCLIUILIHHBI SIB/SIETCs: GOPMUPOBaHKE CJIeYIOLINX KOMITIeTeHLIUA:

ITK-1.1 — CriocobeH K aHanu3y 3a7iau 10 POEKTHPOBAHUIO TUIIOBLIX CHCTeM, ITPUOOPOB, y3/I0B U JeTasell 1a3epHON TEXHHUKH, Ta3epHBIX
ONTHKO-3/IEKTPOHHBIX TPUOOPOB U CHCTEM

ITK-1.2 — CriocobeH K y4acTHIO B pa3pab0OTKe TEXHUUECKUX TPeOOBAHMM 1 3a/laHUi Ha TIPOEKTUPOBAHUE THIOBBIX CUCTEM, ITPUOOPOB, Y3/I0B
U [ieTasieli 1a3epHOM TeXHUKH, JIa3ePHbIX OMTHUKO-37IEKTPOHHBIX MPHUOOPOB U CUCTEM

[TK-1.3 — CriocobeH K pacueTy, TPOeKTHPOBAaHHWIO W KOHCTPYHPOBAHHWIO B COOTBETCTBHM C TEXHMYECKMM 3a/laHHEM THIIOBBIX CHCTEM,
1pubOpOB, JeTasell U y3/10B HA CXeMOTEXHUUECKOM U 3/1eMEHTHOM YPOBHSIX

@DOPMHUPOBAHHIO KOMITETEHLIUH CJTYKHUT JAOCTIKEHHE CIEAYIOLIMX Pe3y/IbTaToB 00pa3oBaHus:
NK-1.1
3HAHUA:
METO/IOB TIPOEKTUPOBaHWs;
METO/0B TIPOBE/IeHHs] TEXHUUECKUX PACUYETOB B 3ajlayax 060CHOBAHMS COCTaBa M MapaMeTpOB U3/Ie/Hs;
OCHOBHBIX HOPMaTHBHBIX JJOKYMEHTOB I10 pa3paboTKe 1 0OPMIIEHHIO KOHCTPYKTOPCKON [JOKYMEHTALI|H;
YMeHust:
MPOBe/IeHHe TeXHUUEeCKUX PACUETOB;
paspaboTKa y3/10B;
pa3paboTKa KOHCTPYKTOPCKOM JI0KYMEHTALNH;
BBITIOJIHEHHE JIeTA/IUPOBKHU y3/I0B;
HABbIKU:
paboTHI € I1akeTaMy IPOrpaMM KOMIIbIOTEPHOTO [TPOeKTHPOBAHUS.
IK-1.2
3HAHUS:
METO/|0B TIPOEKTUPOBAHHST;
OCHOBHBIX HOPMATHBHBIX JJOKYMEHTOB I10 pa3paboTke U 0pOPMIEHHUE0 KOHCTPYKTOPCKOM [IOKYMEHTALH;
METO/IOB MPOBE/IeHHs] TEXHUUECKUX PACUETOB B 3a/jauax 000CHOBAHUSA COCTABA U MIAPAMETPOB U3/IeJIHs;
YMeHus:
IpoBeJieHre TeXHUUeCKUX PacuéToB;
pa3paboTKa y3/I0E;
pa3spaboTKa KOHCTPYKTOPCKOM JIOKYMEHTaLIK;
BBINOJIHEHHUE [IeTa/IUPOBKH Y3/I0B;
HABbIKU:
paboThI C MaKeTaMu MPOrPaMM KOMITbIOTEPHOI'O POEKTUPOBAHMSI.
IIK-1.3
3HAHUS:
METO/0B TIPOEKTUPOBAHHS;
METO/IOB MPOBE/IeHHs] TEXHUYECKUX PACUETOB B 3a/jauax 000CHOBAHUA COCTAaBa U MapaMeTPOB U3/Ie/IHs;
OCHOBHBIX HOPMATUBHBIX JJOKYMEHTOB 10 pa3paboTKe U 0(pOPMIEHHUIO KOHCTPYKTOPCKOM JJOKYMEHTALUH;
YMeHust:
BBINOJIHEHHE [IeTa/IUPOBKH Y3/I0B;
pa3paboTKa KOHCTPYKTOPCKOM JI0KYMEHTALNH;
pa3paboTKa y3/10B;
MpOBe/IeHKe TeXHUUeCKUX PacuEToR;
HABbIKU:
paboThI C MAKeTaMH TPOrPAMM KOMITHIOTEDPHOTO MPOEKTHPOBAHHS.
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2. MECTO JUCIHIUIVVIVMHBI B CTPYKTYPE OOII BO

Jucuuninia OCHOBBI KOHCTPYWPOBAHMSA OIITUKO-3/IEKTPOHHBIX U JIABEPHBIX ITPUBOPOB siBnsiercst

JVCLITUIMHON YacTH, (hopMHpYeMoii yuaCTHHKaMHu 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, porpaMMBl OATOTOBKY 110 HallpaB/IeHHIO
12.03.05 JlazepHas mexHUKa U a3epHble MexHOA02UU.

CopieprkaHue JVCLATUTHBI SBSETCS JIOTHYeCKUM Tpojo/mKeHMeM auctpmuia: OCHOBBI PABPABOTKU TEXHUYECKOM

JOKYMEHTAIIMH, OCHOBbI CUCTEMHOI'O AHAJIU3A, ABTOMATU3MPOBAHHOE ITPOEKTHUPOBAHMUE JIASEPHBIX
CUCTEM, MHXKEHEPHAS 1 KOMIIBHOTEPHASI I'PAOUKA.

CogepXaHve [JUCHUIUIMHBI sIBIsieTCsl OCHOBOM st ocBoeHusi guctumuiH: IIOJATOTOBKA K IMPOLEAYPE 3AIIUTHI U

3AIIUTA BBIITY CKHOM KBAJTU®UKAITMOHHOM PABOTBL

IMpeaBapuTe/bHBEIE KOMIIETEHLIMH, C(OPMHUPOBAHHbIE ¥ 00yYaroIerocs 0 Hayasa W3y4eHust AUCLUTUIHHBL:

OIIK-5 — CriocobeH y4yacTBoBaTh B pa3paboTKe TEKCTOBOM, POEKTHOM 1 KOHCTPYKTOPCKOM JOKYMEHTAL|MH B COOTBETCTBHH C
HOPMAaTHBHBIMHU TPeOOBaHUSIMHI

ITK-1.1 — CrniocobeH K aHanu3y 3a/ia4y 110 IIPOeKTHPOBAHHUIO TUIIOBBIX CHCTeM, IIPUOOPOB, Y3/10B U JleTasell Ia3ePHOM TeXHUKH,
JIa3epHBIX ONTHKO-3/IeKTPOHHBIX MPUOOPOB U CHCTEM

IK-1.2 — Crioco6eH K yJacTuio B pa3paboTKe TeXHHUeCKHUX TpeboBaHMI 1 3a/laHHif Ha TPOEKTUPOBAHKE TUTIOBBIX CHCTEM, TIPUOOPOB,
Y37I0B U JieTajieli Jla3epHOI TeXHHUKH, JIa3epHBIX ONTHKO-3/IEKTPOHHBIX PHOOPOB U CUCTEM

IK-1.3 — Crioco6eH K pacueTy, MPOeKTUPOBAHUIO 1 KOHCTPYUPOBAHHIO B COOTBETCTBUM C TEXHUYECKUM 3a/laHVeM THIOBBIX CUCTEM,
npubopoB, fieTasell ¥ y3/10B HA CXeMOTEXHUYECKOM U 3JIEMEHTHOM YPOBHSIX

YK-1 — CriocobeH oCyIIeCTB/IATh OMCK, KPUTHUECKHI aHa/IM3 U CHHTe3 HH(POPMALUH, MPUMEeHSITh CUCTEMHBIH TIOAX0/, A5l pellieHHst
TOCTaBJ/IEHHBIX 3a/ia4



3. CTPYKTYPA U COJEPXXAHUE JUCIIUIT/IMHBI
OO611jast TPYOEMKOCTh JUCLIUTUIMHEI COCTaB/sIeT 6 3.e., 216 u.

3.1. CopepixaHue (AUAAKTHKA) JUCIHUTLUIMHBI
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Pasjen 1. OCHOBBI NPOEKTHP KHX 00beKToB. 1.1 [ToHsiTHe 0
3 6 1uKsie ugenust. 1.2 Topsaok paspaGorku uszenms. 1.3 PaspaGotka 25 11 5 6 0 14 10 10 10
MPOEKTHO# /IoKyMeHTarH. 1.4 TTofX0/b! K MPOEKTHPOBAHHUIO M3/Ie/HSL.
Paspen 2. Onri TP H IpUGOPBI KaK 00beKThI
npoeKTUpoBaHus. 2.1 OCHOBHbIE [10Ka3aTe/IM KauecTsa NpoJyKLuu. 2.2
3 6 Kaccu@vKalys ONTHKO-3/1eKTPOHHBIX M JIa3epPHBIX MPHGOPOB. 2.3 YPoBHU 31 14 4 10 0 17 20 20 20
MPOEKTMPOBaHHsI ONITHKO-2/IEKTPOHHBIX M J1a3epHbIX MPUG0pOB. Bribop 1
0boc TIPOEKTHBIX NaPaMeTPOB U3/1e/Hsl.
Pasjien 3. OCHOBHBIE NPHHIMIBI KOHCTPYHpoBaHus. 3.1 CTPyKTypHbIe
3 6 3/1eMeHTbI TPUGOpOB. 3.2 TIPHHLAIIBI U 3Tarbl KOHCTPYHPOBaHHs. 3.3 28 14 4 10 0 14 20 20 20
arperaTMpoBaHHe M KOMIIOHOBKA M3/ie/Hii.
Pasjien1 4. TexHO/I0rHYHOCTb KOHCTPYKIMH M3/ieus. 4.1 OCHOBbI
3 6 TeXHO/IOTMH W3rOTOB/eHHsI JieTasieid. 4.2 OCHOBbI TEXHOJIOTHH U3rOTOB/IEHHS 24 12 4 8 0 12 10 10 10
ONTHYeCKHX fieTaneit.
Bcero 3a 6 cemecTp 108 51 17 34 0 57 60 60 60
Pa3pen 5. PaspaGorka on TP u p pubopos. 5.1
AHa/M3 TEXHHYECKOTO 3a7jaHus. 5.2 3aljuTa H3fie/iii OT BHEIHUX
BO3/ieiCTBYIOIMX (aKTOPOB. 5.3 OCHOBbI IPOYHOCTHBIX PACYETOB
4 7 KOHCTPYKLMH. 5.4 Pa3paboTka KOHCTPYKLMH (YHKLIMOHAILHOTO y3/1a npubopa. 54 34 0 0 34 20 20 20 20
5.5 IpoBe/ieHHe NPOEKTHBIX pacyeToB. 5.6 TTog6op 31emeHTHOH 6a3bl. 5.7
Pa3paboTKa KOHCTPYKLH H3/ie/ns. 5.8 Pa3paboTka KOHCTPYKTOPCKOI
JIOKYMeHTaL1.
4 7 Paspen 6. Kypcosoe npoekTup no JIbHOMY 54 17 0 0 17 37 20 20 20
TeXHHUECKOE COMPOBOJK/IEHHE KyPCOBOTO TIPOEKTHPOBAHHSL.
Bcero 3a 7 cemecTp 108 51 0 0 51 57 40 40 40
Bcero no AucHMIIHHe 216 102 17 34 51 114 100 100 100

3.2. AyAUTOPHBII MPAKTHKYM

Ne Homep 1 HauMeHOBaHMe pa3jesia O0wem, aya.
Tema npakTHYeCcKOro 3aHATHS
n/n JAMCLIUI/IUHBI 4acoB
Bcero 3a 6 cemecTp 0
1 Pa3paboTKa MOSICHUTeTEHOU 3aMMCKY ¥ TIpe3eHTallH. 3alljiTa MPoeKTa 4
2 Pa3paboTka KOHCTPYKLMH (DyHKLIMOHAILHOTO y3/1a nprubopa. Beimyck 8
paboueit KOHCTPYKTOPCKOM ZIOKYMEHTAL[UH.
Paspen 5. Pa3paboTka ONTHKO-3/IEKTPOHHBIX U =
3 [poBeeHre MPOEKTHBIX pacueToB. I10A60p 3/1eMeHTHOH 0a3bl. 8
J1a3epHbIX IPUOOPOB. - —
4 KommoHoBKa u3genvisi. Boimyck paboueli KOHCTPYKTOPCKOM 6
[JOKyMeHTaLWH.
5 OCHOBBI [IPOYHOCTHBIX PACUETOB KOHCTPYKLIUMU. 8
Paszen 6. KypcoBoe npoekTrpoBaHue 1o
6 & yp P p PaboTa Ha/j KypCOBBIM MPOEKTOM. 17
VH/IMBU/Ya/JIbHOMY 3a/laHUIO.
Bcero 3a 7 cemecTp 51
3.3. JTaGopaTopHbIi MPAKTHKYM
Ne Homep 1 HaumeHOBaHMe pa3jena O0bem,
Tema /1a00paTOPHOro NpaKTHKyMa
n/n AMCLUTUTHHBI ay/l. 4acoB
1 |Pa3gen 1. OCHOBBI MPOEKTUPOBAHHS Pa3spaboTka riaHa-rpadrka paboT 10 BHITIOJTHEHHIO TIPOEeKTa 2
2 |TeXHUYeCKUX 0OBEKTOB. Pa3paboTka npoeKTa TeXHHUYeCKoro 3aganus Ha OKP 4
3 Pa3paboTka npoekTa HayyHO-TexHUUeckoro oTyéra (HTO) 8
Paspen 2. ONTHUKO-311eKTPOHHBIE U JIa3epHbIe A 6
4 |MpHGOpBI KaK 0BBEKTHI MPOEKTHPOBAHK. Ha/l13 TEXHHUECKOTO 33/1aHKs Ha PaspaboTKy OMTHKO-3/1eKTPOHHOTO ’
npubopa. CXeMOTeXHUUECKHUI YPOBEHb MPOEKTUPOBAHUS
5 |Pasgen 3. OCHOBHbIE TIPUHIHITBI Pa3paboTka KOHCTPYKLIMK y3/1a rprbopa 8
6  |KOHCTPYWPOBaHMH. Pa3paboTka MosICHUTE/TbHOM 3aMMUCKU U TIPe3eHTaliu. 3alljiTa TPoeKTa 2
Pasgen 4. TeXHOIOTMYHOCTD KOHCT) 15051
7 A pyKH KoHcTpynpoBaHue feranu 8
W3enusl.
Bcero 3a 6 cemecTp 34
Bcero 3a 7 cemecTp 0
3.4. CamocrosTensHas pagora cryaenta (CPC)
Ne Oo0BeMm,
wn Homep 1 HauMeHOBaHHe pasje/ia JUCHUIITHHBI Cojep)kaHue yueQHOr0 3a/JaHus acos
V3yueHue rpeyCMOTPEHHBIX ITPOrPaMMOM JUAAKTUUE CKUX eIMHHUL] T10
1 |Pa3gen 1. OCHOBBI MPOEKTUPOBAHMS TEXHUUECKUX Y PEAYCMOTD porpan A AL, 6
OBLeKTOB KOHCIIeKTaM JIeKLIMi ¥ peKOMeH/lyeMoM JiuTeparype.
2 ) TToAroToBKa K BBITIOJIHEHHUIO U 3all{iTe 1ab0paTOPHBIX paborT. 8
VI3yyeHue npejyCMOTPEHHBIX [TPOrpaMMON AulaKTUIeCKUX eJMHUL] 10
3 |Pa3gen 2. ONTHKO-3/IEKTPOHHBIE U J1a3epHbIe e PEAYEVIOTD porpan AR AMEHLL 9
KOHCIIeKTaM JIeKLUil U peKoMeH/lyeMoH JiuTeparype.
MpUOOPBI KaK 00BEKThI TPOEKTUPOBAHUS.
4 TToAroToBKa K BBITOJTHEHHMIO U 3allfUTe JJabopaTOpHbIX paboT. 8
5 Paszen 3. OCHOBHBIE TIPUHLIUIIBI VI3yueHue npeyCMOTPEHHBIX [TPOrpaMMON JulaKTHYeCKUX eJMHUL] T10 4
KOHCTPYUPOBaHUS. KOHCITEKTaM JIeKLIH ¥ peKOMeH/yeMow JIUTeparype.
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6 TToAroToBKa K BBIMOTHEHUIO U 3allf|UTe JJabopaTOpHbIX paboT. 10

I/I3yqu14e npeayCcMOTPEHHBIX HpOFpaMMOﬁ AUNAKTHYEeCKUX eJUHUL] 10

7 |Pasgen 4. TeXxHOMOTMYHOCTh KOHCTPYKLIMH . - 6
143;[?}114;1 PYKH KOHCIIeKTaM JIeKLIMi ¥ peKOMeH/lyeMol JiuTeparype.
8 ) IToAroToBKa K BBITIOJTHEHHUIO U 3all{iTe JIab0paTopHO# paboThl. 6
Bcero 3a 6 cemecTp 57
VI3yyeHue npeyCMOTPEHHBIX [IPOrpaMMOM AulaKTUIeCKUX eJMHUL] 10
9  |Pasgen 5. Pa3paboTKa ONTHKO-3/IEKTPOHHBIX U i pPeay P porp AHA AL 5

KOHCIIEKTaM JIeKL|1ii 1 peKOMeH/IyeMOH JIuTeparype.

Jla3epHBIX TPUOOPOB.

10 [ToAroToBKa K BBITIOJIHEHHUIO U 3aIL{1Te IPAaKTHYeCKHX paboT. 15

1 Paspen 6. KypcoBoe npoekTrpoBaHue 1o

W UEH Y ATLHOMY 33/IAHHIO PaboTa Haz, KypCOBBIM MPOEKTOM. 37
Bcero 3a 7 cemecTp 57
3.5. KypcoBoii npoekT
IIEPHO],
INTAHUPYEMOE
COJEP)XAHHE 3TAIIA NCIIO/IHEHMA BPEMSI (ac)

(Hegenu cemecTpa)

Jtan 1. Ananus 3aianus Ha paboty . Cocrasnenue miaHa. [Togbop u usyueHue

JIUTepaTyPHbIX UCTOUHHKOB /-8 4

Orarn 2. HpOBE/ILevHI/Ie pacuetoB. Pa3zpaboTka KOHCTPYKIMH. Bbinyck paboueit 9-14 28

KOHCTPYKTOPCKOM JJOKyMeHTaLllH.

Jran 3. OdopmiieHre MOsSICHUTeILHOM 3aMCKY. 3aliyTa 15-16 4
Bcero 3a 7 cemecTp 36

4. @OPMbI KOHTPOJISA OCBOEHUSA JUCIIUIT/INHBI

CEMECTP HEJEJ/IX CEMECTPA
1234 5 6 |78 9 1011/12/113 14 15 16 17
6 Oru. no JIP, Otu. no P Otu. no JIP, OTu. 1o P Oru. o JIP, Otu. no|Otu. no JIP, Otu. no fit Oru. no JIP, Otu. no T13, KII,
I3 113 13 I3 nud. 3au.
7 ap p p nud. 3au.

YenoBHble 0603HAYEHHST:
e [P — nauarHocTHYecKas pabota;
e Ortu. 1o JIP — otuet 1o JIP;
e Ortu. no 13 — oT4eT No NpakKTUUECKOMY 3a/laHUIO;
e KII — KypcoBoO# MpOEKT;
o nud. 3a4. — AuddepeHIPOBaHHbIN 3aueT;
e nud. 3au. — auddepeHIIPOBaHHEIN 3aUeT.

TeKyIiuii KOHTPOJIb YCIIeBaeMOCTH CTYJEHTOB MPOBOJUTCS B IMCKPETHbIE BPEMEeHHbIe MHTePBaJIbl B CIeAYIOLIUX (hopMax:
e JMarHocTUYeckas pabora;
e oruet no JIP;
e OTYeT I10 NPAKTUUECKOMY 3a/laHHUIO;
® KYPCOBOM TPOEKT.

IIpomexyTouHas arrecTanus NPOBOAUTCS B popmax:
e nuddepeHMPOBAaHHBIN 3aUeT.
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5. YY4EBHO-METOJMYECKOE ¥ TH®OPMAIIMIOHHOE OBECIIEYEHUE
JUCITATI/TITHBI

5.1. OcHOBHas UTeparypa Nno JUCLUIIIMHE:

1. A. A. AnsmoBckuit. . SolidWorks Simulation. Kak pemiats nipaktuueckue 3agaun. CankT-ITetep6ypr: BXB-ITetep6ypr, 2011, 351. pec.

2. A. W. TTonoBUHKYH. . OCHOBBI HHXKeHepHoro TBopuecTtsa. CII6.: JTaHb, 2019, 6 3k3.

3. B. A. ITaHoB, M. {I. Kpyrep, B. B. Kynarus. . CipaBoYHHK KOHCTPYKTOpa ONTHKO-MeXaHHUeCKUX MprOopoB. JI.: MalliHoCTpoeHHe.
JlenuHrp. otg-Hue, 1980, 52 5k3.

4. B. Y. Anypses. CripaBouyHUK KOHCTpyKTOpa-MarHoctpoutesisi. M.BI'TY "BOEHMEX" um. 1. ®. Yctunoga, 2006, 6 3k3.

5. B. H. I'y3neHkos, I1. A. JKyp6etko, T. IT. Bongapesa. . SolidWorks 2016: TpéxmepHOe MofieIMpoBaHue JeTajell U BbITIOJIHEH e
3/1IeKTPOHHBIX ueprexkeit. M.: V3g-Bo MI'TY um. H. D. Baymana, 2017, 60 3k3.

6. B. H. I'y3Henkos, I1. A. Xyp6etko, T. I1. Bonzaapeea. . SOLIDWORKS 2016: TpéxmepHoe MOJie/TMPOBAHIE /I€Talel 1 BBIMOHEHHE
3/1eKTPOHHBIX yepTexkeld. M.: U3g-8o MI'TY um. H. 3. baymana, 2017, a51. pec.

7. E. P. Maname. . KoHcTpyrpoBaHue onTHueckux npubopos Kocmudeckoro 6asuposanust. CI16.: M3a-so CIIGIITMO(TY), 2002, 551.
pec.

8. U. A. Kucenés, C. FO. CrpaxoB. . OCHOBbI MOJIe/TMPOBAHUS MPOLieCCOB TerioooMeHa B cpesie Solidworks. CIT6.BT'TY "BOEHMEX" um.

M. ®. Yctunosa, 2017, 52 3k3.
9. I1. U. Opnos ; pex. I1. H. Yuae. OcHoBbl KoHCTpyupoBaHus. BI'TY "BOEHMEX" um. [I. ®. YcTUHOBa, , 32 3K3.
10. FO. I. SIKy1ieHKoB. . OCHOBBI ONTHKO-3JIEKTPOHHOTO npubopoctpoenust. M.: Jloroc, 2013, 15 aks3.
11. 1O. T. SIkyuieHKoB. . OCHOBBI ONTHKO-3/IEKTPOHHOT0 TipubopocTpoenusi. Mockea: Jloroc, 2013, 31. pec.
5.2. [lononHUTeNbHAS IMTepaTypa o JUCLIMIUIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3naHus:

He TpebyIoTCsl.

5.4. TlepeueHb pecypcOB HH(POPMALMOHHO-Te/IeKOMMYHUKALIOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX [|jis1 0CBOEHHUS JUCLIUTIIAHEL,
3/IEKTPOHHBIE OUBIHOTEUHBIE CCTEMBI:

1. http://e.Janbook.com/ — DBC Jlanb;
2. http://library.voenmeh.ru/jirbis2 — ®yngamenransHas 6ubnuoreka BI' TY « BOEHMEX» um. I.®D. YCTHHOB];
3. https://urait.ru — O6pa3oBare/bHas martdopma «FOpaitt». [Ijs By30B U CCY30B..
CoBpeMeHHBIe ITPoGecCHOHaTbHbIe 6a3bl JaHHbIX:
1. https://rusneb.ru — HaijonansHast 37ekTpoHHas 6ubmioreka (HOB);
2. https://cyberleninka.ru/ - Hayunasi 3nekTpoHHast 6ubioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTeKcTOBasI 3/1ekTpoHHast 6ubmoreka Poccutickoro ¢oHzaa GyHaMeHTalbHBIX UCC/IeJOBAHUM.
VHdopMarMoHHbIe CTIPaBOYHbIE CUCTEMbI:
1. TexakcnepT — VIHGOPMALMOHHBIH MTOPTa TEXHUUECKOTO perynupoBanus: HopMsl, IpaBria, cTanAapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l TOCToB co6cTBeHHO# reHepauuu BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTIIntoc- nHGOpMAIMOHHBIH IT0pTas IpaBoBOi HH(OPMALIH.
5.5. TIporpaMmHOe obecrieueHue:
1. SolidWorks 2015 R5.

5.6. VIHopMaI[ioHHbIe TeXHOJIOTHUH:

B3anMo/elicTBHe ¢ oOyuarormmucs nocpefcteoMm DVIOC Moodle BT TY «BOEHMEX» um. [I.®. YcTHHOBa.
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6. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE JUCLHAII/INMHBI

6.1. JIeKLIMOHHBbIE 3aHATHS:

CrieLaM3upoOBaHHbIe TpeGoBaHust 10 060PYAOBAHUIO OTCYTCTBYIOT; ayAUTOPHS C MOCAA0UYHBIMU MECTAMH T10 KOJIMUECTBY CTYEHTOB;
ocKa.

6.2. IIpakTHYecKue 3aHATHA:
1. SolidWorks 2015 R5.

6.3. JIaGoparopHbIe 3aHATHS:
1. SolidWorks 2015 R5.

6.4. ITpouee:

1. pabouee MecTo mpenozaBare’isi, OCHALLEHHOE KOMITbIOTEPOM C JOCTYIOM B IHTepHerT;
2. paboure MecTa CTYZE€HTOB, OCHall|eHHbIe KOMITbIOTEPAaMH C OCTYIOM B VIHTepHeT, npe/jHa3HaueHHbIe 77151 paboThl B 371eKTPOHHON
obpa3oBarenbHOM cpefe.



TIpunoxenue 1
K pafoueli nporpaMmMe JHCIHIUTHHBL
OCHOBBI KOHCTPYNPOBAHMSI OIITUKO-3/IEKTPOHHBIX 1 JIABEPHBIX ITPUEOPOB

AnHoTanus padoueii MPorpaMmsI

Mucuuniuaa OCHOBBI KOHCTPYHMPOBAHHSA OIITUKO-3JIEKTPOHHBIX W JIABEPHBIX ITPMBOPOB sBrsercs
JUCLUTIMHON yacTH, (opMupyemMoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHUH 0/10Ka 1, porpaMmbl ITOATOTOBKY I10 HArpaB/ieHUI0
12.03.05 JlasepHasi mexHUKa u JnasepHble mexHono2uu. JucLWIUIMHA peanu3yercss Ha ¢axynsrere M VHbopMaLMOHHbBIe U yIpaB/sioLye
cucremsl BI'TY "BOEHMEX" um. [I.®. Ycrunosa kadegpoii 1 IASEPHAS TEXHIUKA.

JucimniyHa HateseHa Ha (hOpMUPOBaHUe KoMnemeHyull:
ITK-1.1 CriocobeH K aHa/M3y 3aJaudl MO MPOEKTHPOBAHHIO TUIOBBIX CHCTeM, TIPUOOPOB, Y3710B U JeTaseil jla3epHOM TeXHUKH, Jia3epHBIX
OITHKO-3/IEKTPOHHBIX MPUOOPOB U CHCTEM;
ITK-1.2 CriocobeH K yJacTHIO B pa3paboTKe TeXHHUECKUX TPeDOBaHHUM U 3aflaHWi Ha MPOEKTUPOBAHKE THIIOBBIX CHCTEM, PUOOPOB, Y3/I0B U
JieTasiell 1a3epHON TeXHUKY, JIa3ePHbIX ONTUKO-3/1eEKTPOHHBIX PHOOPOB U CUCTEM;
IMTK-1.3 Crioco6eH K pacueTy, MPOeKTUPOBAHUIO U KOHCTPYMPOBAHUIO B COOTBETCTBHHU C TEXHUUECKUM 33JlaHHEM THIIOBBIX CHCTEM, PHOOPOB,
JieTasield 1 y3/10B Ha CXeMOTEXHHUUECKOM M 37IeMEHTHOM YPOBHSIX.

Cozep>kaHue [UCLIMIUIMHBI OXBAaThIBAET KPYr BOMPOCOB, CBS3aHHBIX C MPOEKTUPOBAHHMEM M KOHCTPYHUPOBAaHWEM COBPEMEHHBIX OITHKO-
3J/IeKTPOHHBIX U JIa3epPHBIX TPUOOPOB.

ITporpamMMoii AUCLIUIINHEL TPy CMOTPEHB! C/IefyIoliie BUABI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAeMOCTH CTY/I€HTOB MPOBOJUTCS B IUCKPETHBIE BDEMeHHbIE HHTEPBasIbl B CJIEAYIOIIUX hopMax:
e /MarHOCTHYEeCKast pabora;
e otuet 110 JIP;
e OTYET M0 NMPAKTHUECKOMY 3a/IaHHUIO;
®  KypCOBOI1 IIPOEKT.

ITpoMe)KyTOUHasi aTTecTal{Hs TPOBOAUTCS B GopMax:
¢ nuddepeHIPOBAHHbIN 3aueT.

OO611jast TPYZ0EMKOCTb OCBOEHHSI AUCLIUILIMHBI COCTaBJIseT 6 3.e., 216 u. [IporpaMMoii AVCLUIUIMHEI TIPeAYCMOTDPEHBI TeKLMOHHBIe 3aHsATHs (17
v.), mpakTuyeckue 3aHATUs (51 4.), 1abopaTopHeIil IpakTHKyM (34 4.), camocTosiTesbHast pabota cryzeHTa (114 u).
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TIpunoxenue 2

K pafoueli nporpaMMe JHCIHIUTHHBL
OCHOBBI KOHCTPYNPOBAHMSI OIITUKO-3/IEKTPOHHBIX Y JIABEPHBIX IIPUEOPOB

TEXHOJIOT'HNU U ®OPMbI OBYUYEHUSA

PexkoMeHJAIMH 110 0CBOEHHIO JUCIMILIMHBI [IfA CTy/eHTa

TpynoeMKoCTb OCBOEHUs! AUCLMIUIMHBI cocTaBiasgeT 216 4., u3 Hux 102 4. ayguTOpHBIX 3aHATWN, M 114 4., OTBeJeHHBIX Ha

CaMOoCTOsATe/NbHYIO PaboTy CTyzeHTa.

PekoMeH/jaLiY TI0 pacripeie/ieHH0 yuebHOro BpeMeHH IO BHZAM CaMOCTOSITeNIbHOM paboThl M pa3fenaM AWCLUIUIMHEI TIPUBeJieHb! B

Tabsnuie.

KOHTpO]'IL 0CBO€HUA JUCLUIIIWHBI MTPOU3BOJUTCA B COOTBETCTBUU C ITonoxxeHvem o TeKy1leM, py6e)KHOM KOHTpOJIE€ yCII€BA€MOCTU U

MPOMEXXYTOUHOM aTTeCTALMH 00yUarOIIXCSI.

DopMBI KOHTPOJISI M KPUTEPHUH OLieHUBAHYsI TIPHBe/ieHb! B PUIOKeHNH 3 K Paboueii mporpamme.

HaumenoBanue padoTsl

Pexomenjyemasi iuTeparypa

TpyaoeMKoCTB,
yac.

Pa3pen

1. OcHOBBI NPOEKTHPOBAHUA TEXHHUYECKHUX 00BHeKTOB.

3yueHue npeyCMOTPeHHBIX IPOrpaMMOi
UAKTUYeCKUX eJUHUL] [0 KOHCIIeKTaM
JIeKLMI 1 PeKOMeH/lyeMOM JiuTeparype.

E. P. Manames. . KoHCTpy#poBaHuUe ONTHUECKUX TPUOOPOB KOCMUUECKOTO
6a3zupoanus: CII6.: U3g-Bo CIIGITMTMO(TY), 2002 (Bce)
I1. Y. Opnos ; peg. I1. H. YuaeB. OcHOBbI KOHCTpyHpoBaHus: BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, (Bce)
A. W. TTonoBuHKUH. . OCHOBBI MH)XeHepHOro TBopuectBa: CII6.: JTaHb, 2019

[ToAroToBKa K BBITIOJIHEHHUIO H 3aIljUTe
71abopaTopHBIX paboT.

(Bce)
B. A. IlanoB, M. A. Kpyrep, B. B. Kynarus. . CipaBoYHHK KOHCTPYKTOpa
OTTUKO-MeXaHHueCcKux npubopos: JI.: MarmHocTpoeHue. JIEHUHTp. OTJ-HHe,

1980 (Bce)

Wroro no pasgeny 1

14

Paszpgen 2. OnNTHKO-3/1

eKTPOHHBIE H JIa3epHbIe MPHOOPHI KaK 00beKThI MPOeKTHPOBAHHU.

VI3yueHue 1pe/lyCMOTPEHHBIX MIPOrpaMMOi
MUIAKTUUECKUX eJUHHUI] [0 KOHCIIEKTaM
JIeKLUI U peKOMeHZyeMOM JIuTepaType.

TToArOTOBKA K BBIMOJIHEHUIO U 3aLIUTe
71ab0paToOpHBIX paboT.

E. P. Manamef. . KoHCTpyHpOBaHHe ONTHYECKHUX MPUOOPOB KOCMUYECKOTO
6asupoBanust: CI16.: M3a-so CIIGIUUTMO(TY), 2002 (Bce)
FO. T. SIKy1ieHKOB. . OCHOBBI ONITHKO-3/IEKTPOHHOTO TIPHOOPOCTPOEHUS:
Mocksa: Jloroc, 2013 (Bce)
A. U. TlonoBuHKUH. . OCHOBBI UH)XeHepHOro TBopuectsa: CII6.: JTaHb, 2019
(Bce)
I1. . Opnos ; pen. I1. H. YuaeB. OcHoBbI KOHCTpyHpoBaHus: BI'TY
"BOEHMEX" um. [I. ®. YctrHoBa, (Bce)

B. A. Tlanos, M. A. Kpyrep, B. B. Kynarus. . CipaBouHHK KOHCTPYKTOpa

OINTHKO-MeXaHW4eCKUX MpuoopoB: JI.: MammHocTpoeHue. JIeHUHTp. OTA-Hue,
1980 (Bce)

Wroro no pasgeny 2

17

Paspen 3. OcHOBHBIe NPHHIUIIBI KOHCTPYMPOBaHHUS.

V3yueHue 1pe/lyCMOTPEHHBIX IPOrpaMMOi
AKTUYeCKUX eJUHUL] [0 KOHCIIeKTaM
JIeKLMI U PeKOMeH/lyeMOM TuTeparype.

TToArOTOBKA K BBIMOJHEHHIO U 3aLLUTe
1abopaTopHBIX paboT.

1O. T. SIkyuieHKoB. . OCHOBBI OTITHKO-3JIEKTPOHHOTO TIPUO0OPOCTPOeHHsT: M.:
Jloroc, 2013 (Bce)

. A. Kucenés, C. FO. CrpaxoB. . OCHOBBI MO/|e/TMPOBaHMsI TIPOLIECCOB
TerioobmeHa B cpefie Solidworks: CI16.BT'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2017 (Bce)

A. 1. TTonoBuHKUH. . OCHOBBI HH)KeHepHOTro TBopuectsa: CII6.: JIanb, 2019
(Bce)

B. H. I'y3neHKoB, I1. A. )Kyp6enko, T. I1. Bongapesa. . SOLIDWORKS 2016:
TpéxmepHoe Mozie/IMpOBaHue JleTanel U BbIOJIHEHHe 3/1eKTPOHHBIX
yeptexeil: M.: V3g-8o MI'TY um. H. D. baymana, 2017 (Bce)

E. P. Manames. . KoHCTpy#poBaHHe ONTHUECKUX TPUOOPOB KOCMIYECKOTO
6a3zupoanust: CII6.: U3g-Bo CIIGITMTMO(TY), 2002 (Bce)

I1. Y. Opnos ; peg. I1. H. YuaeB. OcHoBbI KOHCTpyHpoBaHus: BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, (Bce)

10

Wroro no pasgeny 3

14

Paszpen 4. TexHOOrHYHOCTh KOHCTPYKI{MH H3/{e/THA.

VI3yueHue 1pe/lyCMOTPEHHBIX MIPOrPaMMOi
MTUIAKTUYECKUX eJUHMUL] [0 KOHCIIEKTaM
JIeKLUi ¥ peKOMeHZyeMOM JITepaType.

[MoAroTOBKA K BBITIOJIHEHUIO U 3aLIIUTe
71a60paToOpHOi paboTHI.

FO. I. SIky1eHKoB. . OCHOBBI ONITHKO-3JIEKTPOHHOTO MPUO0pOCTpOeH#s: M.:
Jloroc, 2013 (Bce)

WU. A. Kucenés, C. FO. CrpaxoB. . OCHOBBI MOZIe/TMPOBaHMsI IPOLIECCOB
TervioobmeHa B cpefie Solidworks: CIT6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoga, 2017 (Bce)

A. W. TTonoBuHKuUH. . OCHOBBI MHXeHepHOro TBopyectBa: CII6.: JlaHb, 2019
(Bce)

A. A. Anamosckuid. . SolidWorks Simulation. Kak peliats npakTudeckue
3agaun: CaskT-Iletep6ypr: BXB-ITetepOypr, 2011 (Bce)

I1. Y. Opnos ; peg. I1. H. YuaeB. OcHOBBI KOHCTpyupoBanusi: BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, (Bce)

B. H. I'y3nenkos, I1. A. )Kyp6enko, T. I1. Bonzapesa. . SolidWorks 2016:
TpéxmepHOe MoZie/TMpOBaHue JieTasiel U BBITIONHEHHUEe 3/IeKTPOHHBIX

yeptexxeil: M.: V3a-Bo MI'TY um. H. 3. Baymana, 2017 (Bce)

Wroro no pasgeny 4

12

Pa3zgen 5. Pa3paboTKa 0NTHKO-JIEKTPOHHBIX U JIa3ePHBIX MPHOOPOB.
T

11
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VI3yueHue Mpe/lyCMOTPEHHBIX MPOrpaMMOi
IUIaKTHYe CKUX e[JUHUL] 10 KOHCIIeKTaM
JIeKLUI U peKOMeHZyeMOoM JITepaType.

TToArOTOBKA K BBIMOJIHEHHIO U 3aLLjUTe
MpaKTHYeCKUX paboT.

FO. I. SIkyieHKoOB. . OCHOBBI ONITHKO-3JIEKTPOHHOTO MPHUO0pOCTpOeHws: M.:
Jloroc, 2013 (Bce)
I1. X1. Opnos ; peg. I1. H. Yuaes. OcHOBBI KOHCTpynpoBaHusi: BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, (Bce)

B. A. I1anos, M. f. Kpyrep, B. B. Kynarus. . CripaBo4HUK KOHCTPYKTOpa
OIITHKO-MeXaHnueCcKux rpubopos: JI.: MammHocTpoeHye. JIeHUHTp. OTj-Hue,
1980 (Bce)

WN. A. Kucenés, C. FO. CrpaxoB. . OCHOBBI MOZIe/TMPOBaHMsI IPOLIECCOB
TerioobmeHa B cpefie Solidworks: CIT6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2017 (Bce)

B. H. I'ysnenkos, I1. A. JKyp6enko, T. I1. Boxzapesa. . SolidWorks 2016:
TpéxmepHOe MoJie/IMpOBaHUe fleTasiell U BbIIOJHEHHE 3/IeKTPOHHBIX
yeptexxeil: M.: V3g-Bo MI'TY um. H. D. baymana, 2017 (Bce)

E. P. Manamez. . KoHCTpy#poBaHHe ONTHUECKUX TPUOOPOB KOCMHYECKOTO
6a3zupoanus: CII6.: U3xg-Bo CIIGTMTMO(TY), 2002 (Bce)

A. A. Anamosckuid. . SolidWorks Simulation. Kax perats npaktuyeckue
3apaun: CaHkT-ITetepOypr: BXB-ITetepOypr, 2011 (Bce)

15

Wroro no pasgeny 5

20

Pa3pgen 6. KypcoBoe mpoekTHpoBaHue 110 MHUBHAYaTbHOMY 3alaHHIO.

Pabora HaJj KypCOBBIM TIPOEKTOM.

B. A. Ilanos, M. A. Kpyrep, B. B. Kynarus. . CripaBoYHHK KOHCTPYKTOpa
OTTUKO-MeXaHNueCcKuX nMpubopos: JI.: MarmHocTpoeHue. JIEHUHTp. OTJ-HHe,
1980 (Bce)

A. U. TlonoeuHKUH. . OCHOBBI H)XeHepHoro TBopuectsa: CII6.: JlaHb, 2019
(Bce)

FO. T. SIkyiieHKoB. . OCHOBBI OTITHKO-3JIEKTPOHHOTO TIPUOOPOCTPOEHHMsT: M.:
Jloroc, 2013 (Bce)

A. A. AnamoBckuii. . SolidWorks Simulation. Kak peliats npakTuyeckie
3agaun: CaskT-Iletep6ypr: BXB-ITetepOypr, 2011 (Bce)

E. P. Manamef. . KOHCTpyHpOBaHHe ONTHYECKHUX MPUOOPOB KOCMUYECKOTO
6asuposanust: CI16.: 3a-so CIIGIUTMO(TY), 2002 (Bce)

B. W. AnypbeB. CripaBOYHHK KOHCTPyKTOpa-MammHoctpoutens: M.BI'TY
"BOEHMEX" um. []. ®. YcruHoBa, 2006 (Bce)

W. A. Kucenés, C. FO. CrpaxoB. . OCHOBBI MO/le/IMPOBaHHsI IIPOLIeCCOB
terioo6MeHa B cpefie Solidworks: CII6.BI'TY "BOEHMEX" um. []. ®.
YcruHoga, 2017 (Bce)

I1. Y. Opnos ; peg. I1. H. YuaeB. OcHOBBI KOHCTpyupoBanus: BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, (Bce)

B. H. I'y3Henkos, I1. A. )Kyp6enko, T. IT. Borgapesa. . SolidWorks 2016:
TpéxmepHOe MOJie/TMPOBAHUE JieTasleld U BbIIOJHEHHe 3/IeKTPOHHBIX
yeprexxeil: M.: M3a-Bo MI'TY um. H. 3. Baymana, 2017 (Bce)

37

Wroro no pasgeny 6

37
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TIpunoxenue 3
K paboueii mporpaMme AHUCIMIUINHBI
OCHOBBI KOHCTPYUPOBAHMS OIITUKO-3/IEKTPOHHBIX U JIASEPHBIX ITPUBOPOB

®OH/JI OHEHOYHBIX CPE/ICTB

DOHJI OLIEHOYHBIX CPeZICTB, MO3BOJISIOLIYE OL|eHUTh Pe3y/bTaThl 00yUeHus 0 JaHHOH JUCLUITUIMHE, BKIIOYAIOT B Ce0st:

e JMarHocThueckast pabora

e otuet 110 JIP;

e OTYeT I10 MPAKTHYECKOMY 33/jaHHIO;
*  KYDCOBOIi TIPOEKT;

e muddepeHIMPOBaHHBIH 3aUeT;

¢ nuddepeHIPOBAHHbIN 3aueT.

Kputepuu onieHUBaHHsA

JuarHocruueckasi paéora
[MuarHoctrueckas pabota npoBoauTtcs B popme tecta B SMOC Moodle:

¢ TIpU NPaBU/ILHOM OTBeTe MeHee 4eM Ha 60% BOTIPOCOB - He aTTeCTaLHs;
* TIpU IPaBW/ILHOM OTBeTe Ha 60% BOMIpPOCOB U OoJiee - aTTecTaLys.

Otuer o J/IP
Ortyer 1o JIP:
OtyeTsI 110 Ta60OpPaTOPHBIM PaboTaM MpeJCTABMSAIOTCS B IeYaTHOM (opMe. [JOMyCKaeTCsl BHITIOJIHEHHE PAaCUeTOB «BPYUHYHO» WK
WCIO/Ib30BaHME CUCTEM aBTOMATH3allMi MaTeMaTHueCKuX pacueToB. Kaxkzioe 3aaHue Ha J1abopaTopHyr0 paboTy coziep>XUT Habop rmapaMeTpoB
B COOTBETCTBUU C UHJVBU/IyalbHbIM BApUAHTOM.
Kputepnu orieHMBaHUS:
JlabopatopHast paboTa CUMTAETCs BBITIOJTHEHHOM YCIeNHO (TPUHUMAETCST) TIPH CIEAYIOIIUX YCIOBHUSIX:
TpaBUIbHOE BBITIOJTHEHHE BCeX MYHKTOB (3a/jau), pelyCMOTPEeHHBIX 3a/jaHieM;
MpaBU/IbHOE MOCTPOEHKE U 0(OPMJIEHHE B COOTBETCTBHHU C TPeOOBaHUSIMH TOCYapCTBeHHBIX cTaHAapToB ECK]I otuera.
3augura JIPA
3amuTa JIP npegycMarpuBaet 06Cy>XeHHe Pe3y/IbTaTOB BBIMOJHEHUS 3a/laHusl, BKJIFOUast IPOBEPKY YCBOEHHUS CTYJEHTOM COOTBETCTBYIOIINX
CBeJIeHUH U3 Teopuu.

OTuer 10 NPAKTHYECKOMY 3a/[aHHI0

VnauBuyanbHOe 3a/laHue CYUTAeTCsl BBITIOJIHEHHBIM YCIIEHTHO (IPUHUMAeTCsl) TIPU CrIe/YIOIUX
YCJIOBUAX:
* IIpaBUJIbHOE BBITIO/IHEHNE BCeX TIYHKTOB (3a7iau), IIpeJlyCMOTPEHHBIX 3a/JaH1eM;
* TIpaBU/IbHOE O(OPMJIEHVIe BCeX Pe3y/IbTaToB B COOTBETCTBUM C TPeGOBaHUSIMU OCYaPCTBEHHBIX CTaH/ApPTOB.

KypcoBoii npoekT

3auura NpoBOAUTCA Ha 3ace[laHy KOMUCCHUU I10 TIPUeMy KypPCOBBIX IIDOEKTOB B ()OpMe YCTHOIO I0K/1afla CTy/leHTa I10 Ipe3eHTalliu.
CTyzieHT NpeioCTaBIseT MOSICHUATE/IbHYO 3alTHCKY U pa3paboTaHHYI0 KOHCTPYKTOPCKYIO OKYMEHTALHIO.
OreHKa KypCcOBOro poeKTa MPOM3BOAUTCS UleHaMU KOMUCCHU T10 C/Ie/lyIOIUM KPUTepUsIM:
- KaueCTBO BBITIOJTHEHHS KyPCOBOTO IPOeKTa (TpopaboTKa 3a/ja4d, MeToAruecKasi F[paMOTHOCTb M 000CHOBaHHOCTb MCIT0/Tb30BAaHHBIX
pacueTHbIX METOJUK, a/leKBaTHOCTb I10/TyYeHHbIX pe3y/bTaToB, KaueCTBO O(OPM/IeHHS MOSICHUTENbHON 3aMMCKU U TpaduuyecKUX MaTepHanos);
- Ka4eCTBO BBICTYIL/IEHUSI Ha 3alljUTe KypCOBOI0 NpoeKTa (YpOBeHb [J0K/1a/ia, KaueCTBO OTBETOB Ha 3a/laHHble BOIIPOCHI, COOTBETCTBHE
WJUIIOCTPAaTMBHOIO MaTepyasla COJepXaHUIo J0K/Iaja).
C yueToM BCeX KPUTepHeB ujleHaMH KOMUCCHH BBICTAB/ISIIOTCSI UTOTOBBIE OLIEHKH N0 4 - 6a/TbHOM ILIKale: «OTIMYHO» - €C/IA MPOEeKT
TIOJTHOCTBIO COOTBETCTBYET IPe/bSIB/IsIeMbIM TPeOOBaHHSM;
«XOPOLLO» - C/TH TIPOEKT B OCHOBHOM COOTBETCTBYET TIPe/bsIB/IseMbIM TPeOOBaHHSIM;
«YHOBIIETBOPHUTEIBHO» - €CJIM TTPOEKT YaCTUYHO COOTBETCTBYET TPe/bsB/IsieMbIM TpeOOBaHHUSM;
«HEY/I0B/IETBOPUTEJILHO» - €CJTH MIPOEKT He COOTBETCTBYET MPeAbsIB/IsIEMbIM TPeOOBaHHUSM.
HtoroBast OLleHKa OTIpe/iefisieTcsl ycpeAHeHHeM OL[eHOK, BBICTAB/IeHHBIX WieHaMH KOMICCHH ITPOCTBIM OOJIBIIMHCTBOM T'OJIOCOB.

JuddepennppoBaHHbIii 3auet (cemectp 6)

K 3aueTy /10y CKalOTCS CTYZ|eHThI, KOTOPbIE YCIIeLTHO C/ja/id BCe KOHTPOJIbHBIe MepOIIPHSTHS IIPeyCMOTPeHHble paboyeii mporpaMMoi.
3aueT NpoBoAUTCS B yCTHOH (hopme 1o GusteTam, BbIIaHHBIM TIperiofiaBateeM. CTyZIeHT JO/DKeH TOATOTOBUTD, TO/b3YsICh KOHCITEKTOM,
COCTaBJ/IeHHbIM I10 MaTepyasaM Kypca, OTBeTUThb Ha /jBa BOIIpoOca.

OL[eHKa «OTJIMYHO» CTABUTCS, €C/M OTBET SIB/ISIETCS TIOJIHBIM Y MPAaBH/ILHBIM. Martepuas U3/10)KeH B OTIpe/ielleHHON JI0rnyeCcKon
roc/ezioBaTebHOCTH. T1py OTBeTe Ha JOMOJHUTE/IbHBIE BOTIPOCHI CTYJEHT M0Ka3asl 3HaHHe OCHOBHBIX MOHATUN U (GOpMYJI.

OLeHKa «XOPOIIO» CTaBUTLCS, €C/M OTBET SIB/ISIETCST MOJIHBIM 1 MPABI/ILHBIM, TTPH 9TOM JAOIMYIIeHbl HeCylljeCTBeHHbIe OIIMOKH, NCTIpaB/IeHHbIe
TI0C/le HaBOASIIMX BOIIPOCOB IperofiaBareisi. IIpu oTBeTe Ha [JOTO/HUTE/IbHbIE BOIIPOCHI CTY/IeHT AeMOHCTPUPYET IOHUMaHie OCHOBHOTO
cofep>xanusi yuebHoro Marepuana. CTyfeHT cBOOOZHO OPHEHTUPYETCsl B MaTepuase, U3/I0’KeHHOM B KOHCIIEKTe.

O1LeHKa «y/I0BNIETBOPUTEIEHO» BBICTAB/ISIETCS, €C/IH CTYAEHT 0OHapy>KiBaeT 3HaHHe ¥ TIOHMMaHHe MaTepHana Kypca, HO U3/laraeT MarepHanl
HEIOJHO U JIONYCKaeT CylleCTBeHHbIe OMMOKY B ()OPMY/IMPOBKE OCHOBHBIX MOHATUH 1 opmynn. OTBeT Ha [OMOIHUTE/bHbIE BOTIPOCHI
BBI3BIBAeT y 9K3aMeHyeMOT0 3aTPy/JHEHHsI UITH COAEPKUT OIMOKH, KOTOPble OH MOYKET MCTIPaBUTh IT0C/Ie HABOASIIMX BOIIPOCOB.

OLeHKa «HeY/J0B/IeTBOPUTENBHO» BbICTAB/ISIETCs], €C/IN NPY OTBeTe 0OHAPY)KeHO HeMOHUMaHKe 0CHOBHOTO COZiepKaHusl yueGHOro MaTeprasna
WM JIOTYIIeHbI CyIleCTBeHHBIe OLIMOKY, KOTOPBIe YUall[Hicsl He MOYKeT MCTIPaBUTh IPH HABOASIIMX BOMPOCAX Mpero/aBaTesis.

JuddepennppoBaHHbIii 3auet (cemectp 7)

K 3aueTy /101y CKalOTCS CTYZ|eHThI, KOTOPbIE YCIIeLTHO C/ja/i BCe KOHTPOJIbHBIE MepOIIPHSTHS IIpelyCMOTpeHHble paboueii mporpaMMo.
3aueT IIPOBOAUTCS 110 MaTeprasiaM MpaKTHUeCKUX 3aHATHI B popMe cobecefioBaHus.
OLeHKa «OT/IMYHO» CTABUTCSI, €C/IM OTBET SIB/ISIETCS MOJIHBIM U IIPaBU/ILHBIM. TIpH OTBeTe Ha BONIPOCHI CTY/EHT MOoKa3ajl 3HaHHe MaTepHaa.
OL[eHKa «XOPOIIO» CTaBUTHCS, €C/M OTBET SIB/ISIETCS TOJHBIM 1 MPABU/ILHBIM, TIPH 3TOM JOIyIIieHbl HeCylljeCTBeHHbIe OIIMOKH, NCTIPaB/IeHHbIe
T0C/le HaBOASALIMX BOIIPOCOB IperiofiaBateis. IIpu oTBeTe Ha [JOMO/HUTE/IbHbIE BOIIPOCHI CTY/IeHT AeMOHCTPUPYeT IOHUMaHHe OCHOBHOTO
cofep>kaHus yueOGHOro Marepuara.
OLeHKa «y/|0B/IETBOPUTE/ILHO» BBICTABIISIETCS], €C/IM CTYZ|eHT 0OHapy)KHBaeT 3HaHHe ¥ TIOHMMaHHe MaTepHasa Kypca, HO U3jaraeT MaTepHan
HeTIOJTHO U JIOMyCKaeT CyIjeCTBeHHbIe OIIMOKH.
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OL{eHKa «HEYAOBJ/IETBOPUTE/JILHO» BBICTABJIAETCA, €CJ/IN IIPU OTBETe O6Hapy)KEHO HErNOHMMaHKe OCHOBHOI'O COAEpP>KaHUsA y‘-IE6HOF0 Marepuasia
WK [OTyLIeHbI CylleCTBeHHbIe OLIII/I6KI/I, KOTOpbIE yqaumﬁc;[ He MOXET UCIPaBUTL IMPU HaBOAALUX BOTIPOCaxX IperojaBaTe/is.
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TMacrnopt ¢oHza OLeHOUHBIX CPeJiCTB
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Pa3pen 1. OcHOBBI
3 6 |mpoeKTHpOBaHUSA TeXHMYECKHX | 25 11 5 6 0 14 10 10 10 Ortuer 1o JIP
00BbEKTOB.
Pazpgen 2. OnTuko-
3 6 ICKIPOHHDIC H TasepHpIe 31 | 14 | 4 10 0 17 | 20 | 20 | 20 | OruermoJIP
npuGopBI KaK 00BEKTHI
NPOEeKTHPOBaHHUS.
3 6 |Pasnen3. Ocuonubie 28 | 14 | 4 10 0 14 | 20 | 20 | 20 | OruermnoJIP
NPUHIMIBI KOHCTPYHPOBAaHMA.
3 6 |Pasaen 4. Texuonoruunocrs 24 | 12 4 8 0 12 | 10 | 10 | 10 | OruermoJIP
KOHCTPYKINMH U3/e/IUs.
Bcero 3a 6 cemecTp 108 51 17 34 0 57 60 60 60
Pa3pen 5. Pa3paGoTka onTHKO- Ortuet 1o
4 7  |3/IeKTPOHHBIX M JIa3ePHbIX 54 34 0 0 34 20 20 20 20 |mpakThyeckoMy
npuoopos. 3a/jaHHI0
Paspgen 6. Kypcosoe KvDCOBOi
4 7  IpoeKTHpoBaHue Mo 54 | 17 0 0 17 | 37 | 20 | 20 | 20 ipoem
HH/MBH/ya/IbHOMY 33/|JaHHI0. P
Bcero 3a 7 cemecTp 108 51 0 0 51 57 40 40 40
Bcero no puciuniivHe 216 102 17 34 51 114 100 100 100
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OrneHouHble Matepuasbl o Jucnumirnae OCHOBBI KOHCTPYNUPOBAHUSA OIITUKO-3JIEKTPOHHBIX U JTASBEPHBIX
ITPUBOPOB

IIK-1.1 - CnocofeH K aHanu3y 3a0a4u no NpoeKmMupoeaHulo MunoebIX cucnem, npubopos, y310e u demaieii 1a3epHoll MeXHUKU, /1A3ePHbIX
ONMUKO-3/1eKMPOHHBIX NPUGOpPOs u cucmem

Ne 1 TlpounTaiiTe TEKCT U 3alHIIXTe Pa3BepHYTHI 060CHOBaHHBII OTBET
IToyeMy Npy IPOEKTUPOBAHUH CJIOKHBIX HOBBIX CHCTEM TIPUOPUTETHBIM SIB/ISIETCS] HUCXO/IIee IPOeKTUPOBaHKe?

Ne 2 TlpounTaiite TeKCT, BbIOepuTe TIpaBU/IbHBIE OTBETHI U 3aMHUILINTE apryMeHTbl, 000CHOBBIBAOLIYE BLIOOP OTBETOB

Kaxue 13 repejjaroiyx ornTHYeCKUX CUCTEM MOKHO MCII0/1b30BaTh MOXKHO MCII0/Ib30BaTh I YMEHbLIEHUs PaCXO4UMOCTH JIa3ePHOr0
nyuka

1
2
f:
u.m
3 Ou | 4
— = o . _
4

Ne 3 TIpouwnTaiiTe TEKCT, BbIOEpHTE ITPAaBUIBHBIE OTBETHI 1 3alMILITE apryMeHThl, 000CHOBBIBAIOILE BEIOOD OTBETOB
OnNTHKO-MeXaHNUeCKOe CKAHMPOBaHUe B IPUO0PaxX MOXKET OCYIIeCTBATHLCS TIOCPEACTBOM

1.CkaHupOBaHUs NOABWKHBIMY 371eMeHTaMy ONTHYeCKON CUCTeMbI
2.CxaHMpOBaHuA 3a CUET [BIDKeHHUs BCell ONITUYeCKON CUCTeMbl
3.CKaHMpOBaHMs CBETOBbIM JIy4OM

4.CKaHMPOBaHUs 3/1eKTPOHHBIM JIyYOM
Ne 4 TIpounTaiite TeKCT, BbibepuTe TpaBU/IbHbIE OTBETHI M 3aMHUILINTE apryMeHTbl, 000CHOBBIBAIOLIME BEIOOP OTBETOB
Kakue 113 pyBeIeHHbIX ONTMYECKUX CUCTEM He SIB/ISIIOTCSI KOMOMHHPOBAaHHBIMU
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Ne 5 TIpouuTaiiTe TEKCT U 3alHUILKTE pa3BepPHYThbI 000CHOBaHHBIN OTBET
Ha pucyHke npe/icras/ieHa yacTb y3/1a. BblunciuTe HOMHHa/IbHOe 3HaueHue pasMepa 3BeHa E2, ecnu usBectHel E1=4mM, EA=0,5 Mm.

7

N

N

s

£y |

Ne 6 IlpounTaiiTe TeKCT U yCTAHOBUTE COOTBETCTBHUE
CorocTaBsTe cr1ocob HaHeCeHHst pa3MepOB TPY PacIIoIoKeHNH OTBEePCTHIA Ha OAHOM ocH ¢ rpaduuecKiM H306pakeHreM 3TOro criocoba

1) A) Pa3mepsl
HEeCKOJIbKUX
TPy 3/1eMEHTOB
yCTaHaB/IMBAIOTCS
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2)

3)

Ne 7 TIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
KakoMy xapakTepy coeUHEHHsI COOTBETCTByeT 0b03HaueHue?

A) H7/p6 1) IlepexoaHas nocagxa

4
\J/

A

__$_-

B) H7/js6 2) TTocazka c 3a30pom
B) H7/g6 3) ITocazka c HaTarom

Ne 8 HpO‘{HTaﬁTe TEKCT U YCTAaHOBUTE I10C/1e10BaTe/IbHOCTh

4) IMocagka c 3axo00mM

— DI‘ o

OT HEeCKOJIbKHX
OCHOBHBIX 6a3

b) Pasmepsnl
yCTaHaB/IMBAOTCSI
Mexay
CMEe>XHBIMU
3/1eMeHTaMU

B) Pasmepsl
yCTaHaB/IMBAKOTCS
OT OCHOBHOM
6as3bl

I') Pasmepsl
yCTaHaB/MBAIOTCS
MeXJy KpalHUMU
J/1eMeHTaMu

B o01jeM Brzie pacuéT JabHOCTH JeHCTBYS ONTHKO-37IEKTPOHHOTO MPUO0pa MOXKET COCTOSTh U3 C/IEAYIOLIMX 3TaNoB. PaccTaBbTe UX B
TIOPsIJKe BBITIOJIHEHUS].

1) OnpefieneHye opora 4yBCTBUTE/ILHOCTH K U3/TyUeHHIO CUTHA/IA, T.e. YPOBHS LIYMOB C YUeTOM AeHCTBHs (HOHOBOH 3aCBETKU U
COOCTBEHHBIX [IIyMOB ITPHEMHHKA

2) PaccuuTtbiBaeTCs BeIMUMHA Cl)OHOBI:IX 3daCBETOK U IVIOCKOCTH UyBCTBUTE/bHOCTHU NPUEMHHKA

3) HaxoauTCst HCKOMOe 3HauyeHHe /Ja/IbHOCTH [JefCTBYsI, PUHMMast OTHOLLIEHHe CUTHAJI/IIYM, PaCCUNTAHHOE U3 YC/IOBUH 3a/JaHHOMN
BEepOSITHOCTH cpabaThIBaHUs

4) OHpeAeHH}OTCH TNoTepyu MOLHOCTH BO BCEM KaHa/le, HaUWHas OT UCTOYHUKA U 3aKaHUKWBas IPUEMHUKOM H3/1yUYeHUsd

5) PaccunTbIBaeTCst CUTHA/I Ha BBIXOZe TTPHEeMHHUKA M3/TyUeHus



Ne 9

INpounTaiiTe TeKCT U yCTaHOBUTE M0C/e/0BaTe/IbHOCTh
YKakuTe Moc/ef0BaTe/IbHOCTb Npoliecca BbinosHeHuss HAP

1. 060611ieHre 1 OLIeHKa pe3y/IbTaToB UccienoBaHui, Boityck OHT/I mo HUP 7151 oueHKH 3 eKTUBHOCTH MOMTyYeHHBIX pe3y/bTaToB B
CpaBHEHUU C COBPEMEHHBIM HayuHO-TeXHUYeCKUM yPOBHEM

2. TeOpeTHUECKHUEe U SKCIIepUMeHTaIbHbIe UCCIIe0BaHUs, LIeJIbI0 KOTOPBIX SIB/SETCS TIOJyUeHHe JOCTaTOUHbIX TeOPETHUYECKUX U
J0CTOBEPHBIX 3KCIIePHMEHTA/IbHBIX Pe3y/IbTaToOB UCC/IeJOBaHNH /sl pellieHs] oCcTaB/ieHHbIX nepes, HUP 3agau

3. npeabsaABIeHUEe paGOTbl K I[IpYeMKe U ee MprueMKa

4. BBIOOD HArpaB/IeHNs UCCIIefIOBAHUI Ji/Is OTpeie/ieHHsT ONITMMaIbHOTO BapHaHTa HarpaB/ieHust HCCTe/JOBaHUH Ha OCHOBe aHa/li3a
COCTOSIHHUSI UCC/leyeMOi Ipo6sieMbl, B TOM UKMC/Ie pe3y/bTaToB MaTeHTHBIX

WCCITeJOBAHUN U CPaBHUTE/IbHOMW OLIEHKH BapHAHTOB BO3MOXKHBIX PELIeHUH C yUeTOM pe3y/ibTaToB MPOrHO3HBIX UCCIeJ0BaHUH,
TIPOBOAMBLINXCS TI0 aHAJIOTUYHBIM ITpoGieMamM

Ne 10 IMpounTaiite TeKCT, BbIOepUTe TIPaBUIBHBIN OTBET U 3alMILINUTE apryMeHTbl, 000CHOBBIBAIOLIYE BEIOOP OTBETa

Kakast ToBepXHOCTb 3HaYMTe/IbHO 0C/1abJIsieT MomaBliee Ha HETo 1a3epHOe U3/ydeHre
1. Tncddysnas

2. 3epkasbHas

3. KoMObuHMpOBaHHast

4. PetpopediekTopHast

Ne 11 IIpouwnTaiiTe TeKCT, BbIOEPHTE MTPAaBUILHBIN OTBET U 3alUIINTe apryMeHThl, 060CHOBBIBAIOIIMe BEIOOD OTBEeTa

Uemy paBeH K03()ULMEHT NPOITYCKaHNUs! 3ePKa/IbHOI CUCTeMBI, €CJ/IH KOJIMYeCTBO OTPKEHHUH 4, a oTpakaresbHasi CIOCOOHOCTh
cocrasnset 0,96

1.0,57
2.3,84
3.0,84

4.0,24

Ne 12 TMpounTaiite TeKCT, BbIOepUTe TIPaBU/IBHBINM OTBET M 3alMIINTe apryMeHTbI, 000CHOBBIBAIOLIYE BEIOOP OTBETa

Kakast 13 Be/IMuMH He OTHOCHUTCA K 3HePreTU4eCcKuM
1. JIyuucTblii IOTOK

2. flpkocTh

3. Jlyuuncras sHeprus

4. Cuna u3ny4eHust

IIK-1.2 - Cnocoben k yuacmuio 6 pazpabomke mexHu4eckux mpe6ogeaHuti u 3a0aHuil Ha NPOeKMUPO8AHUe MUNOEbIX cucmem, npu6opos,
Y3106 u demavieli 1a3epHOLl MeXHUKU, /1a3ePHbIX ONMUKO-3/1eKMPOHHBIX NPUGOpoe u cucmem

Ne 1

Ne 2

[MpouwnTaiiTe TEKCT U 3alMILNTe Pa3BepHYTHI 000CHOBaHHBIN OTBET

OmnuiTe /iBe TUTIOBbIE IPOEKTHBIE TIPOLIe/YPhI

[MpounTaliTe TEKCT U 3alUILKTe Pa3BepHYTbIH 000CHOBaHHBIN OTBET

ITepes Bamy 3CKH3 UepTeska OMpPaBhI JyIs1 KpeTuleHust IMH3bI. [1paBu/IbHO /i pa3paboTaHa oripaBa?
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Ne 3  IIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE
Kaxkoe 0603HaueHue UMeeT COOTBETCTBYIOLIMIA apaMeTp 11epOX0BaToCTH?

1) Haubosbiiast BeICOTa
nipodust

2)
Cpegpneapudmetrueckoe B) Rz
OTKJIOHEeHHe MPOGUJIS

A)Ra

3) [Monxas BICOTA

rpoduns B) Rmin

I') Rmax

Ne 4  IlpouuTaiiTe TEKCT ¥ yCTAHOBUTE COOTBETCTBUE
CorrocTaBbTe Ha3BaHMe IOMyCKa U ero rpaduvIecKuii CHIMBOJI Ha YepTeske

1
_$ A) [oryck KpyraocTa
2)
/ b) Jonyck coocHOoCTH
3)
B) Jonyck pasuanbsHOro 6ueHns
7 ) oryck pap
4)
@ T") Jomnyck naocKOCTHOCTH
5
// 1) TTo3MLIMOHHBIH 0TTyCK

E) Jonyck napannensHOCTH

Ne 5 HpO‘—II/ITHI‘/’ITE TEKCT U yCTAHOBUTE I10C/1e10BaTe/IbHOCTh

B ob1iem ciyyae nporjecc KOHCTPYHPOBAHHSI 1eTa/Ii MOXKET UMeTb C/Ie/yIOLYIO 3TalHOCTh:

1. Onpegenexue pasMepos

20
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2. Bribop mMatepuana
3. IIpoBefieHre MOzieIMpOBaHUS U PaCuéTOB
4. Beibop popMmsl

5. @opmanu3anys pe3y/asTaToB, HOPMOKOHTPOJIb
Ne 6 IIpouuTaiiTe TEKCT U YCTAHOBUTE M0C/EA0BATEILHOCTD
IMepen Bamu 3cky3 uepTexka AeTaau. YKaKuTe [IPUMEPHYIO [10C/1e[,0BaTe/IbHOCTh TEXHO/IOTMYeCKUX OIepal{iii 1P eé U3roToB/IeHn!

\/Ra 63 A
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1. CnecapHast

2 3aroToBuTe/bHas
3 TokapHas

4. TTaccuBrpoBaHUe
5. Cepu/bHas

6. KonTponbHas

7. PasameTouHas
Ne 7  TlpouwmTaiiTe TeKCT, BbIOepUTe MPaBUILHBINA OTBET U 3aMMIIUTE apryMeHThbl, 000CHOBBIBAIOIIIME BEIOOD OTBETa
B kakyto rpymny usziesivii Ha cxeme JieJieHUsi CTOMT BHOCUTh MaTepHasibl?

1. Hu B ofHy 13 npe/icTaB/IeHHBIX;

2. INokymHble usgenvs;

3. 3aMMCTBOBaHHbIe H3ZleNs;

4. BHOBb pa3paboraHHble ugenus 1 CU;

5. B mo6yto 13 npeAcTaBaeHHbIX.
Ne 8  IIpouwTaiiTe TEKCT, BbIOEpPUTE MPaBUIbLHBINA OTBET U 3aIMIIIMTE apryMeHThbI, 000 CHOBBIBAIOLIIME BEIOOD OTBETA
3a/laHbl pa3Mepbl COeJUHEHUsT:

Ban
+0,028
Q8+O,0 19
OtBepcTHe
Q8+O'0 15

OrnpezsienTh HAUMeHbLINH HaTAT. OTBeT JjaiiTe B MKM.
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Ne 9

Ne 10

Ne 11

2.28
3.4

4.10
IpounTaiiTe TEKCT, BIOEpUTE TIPABU/ILHBIM OTBET U 3alUIINTE apryMeHThI, 000CHOBBIBatOLIMe BIOOP OTBETA
o pucyHKy onpefieniTe KakuM 3BeHOM siBrisieTcd Al ans AA.

1. ¥YBenuuuBawoLmM
2. O6xBaTbIBAEMBIM
3. ¥YMeHbIAOIM

4. 3aMbIKaOLIUM
ITpounTaiiTe TeKCT, BbIOEPHUTE TIPaBU/IbHBIE OTBETHI U 3aMUIINTe apryMeHTbl, 000CHOBBIBAIOLIVE BEIOOP OTBETOB
Kaxue BU/ipI [IOTTyCKOB OTHOCSITCSI K TPYIIIIE [OITYCKOB (hOPMBI ¥ PACIIOJIOXKEHUS?

A) To3u1MOHHBIHN JOMyCK

B) Jonyck 6veHus B 3a[JaHHOM HarpaB/ieHU!

B) Jomyck dhopMbl 3a/jaHHON IOBEPXHOCTH

I') Jormyck npoduiist MpOJOILHOTO CeUeHHst

Iy TomyCK MOTHOTO TOPL{OBOTO GHeHust

[MpouwnTaiiTe TEKCT, BEIOEpUTe TIPABI/IbHBIE OTBETHI M 3alHIINTe apryMeHThl, 000CHOBLIBAOLIMe BEIOOD OTBETOB

Knaccudunupyiite cxemy

1 ABS OO IOUTRA

P ] Ccpbaratsd stmarguent 471
3 N

4 |OKE s Npatiops Ol +Mpeticp e

Jasy skoasras ;lw

CaABBMIOOOODLYYYEY

1.KombrHUpOBaHHast

22
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2.IlpyHiunuansHas
3. Jenenus

4. CTpyKTypHas
Ne 12 TIpounTaiiTe TeKCT, BbiGepuTe TpaBUIbHbIE OTBETHI ¥ 3aMHUIINTE apryMeHTbl, 000CHOBBIBAIOLIME BEIOOP OTBETOB
Knaccupunpmpyiite cxemy

1.OHepretnueckas
2.0nTuueckas
3.CTpyKTypHas

4.ITpuHUMNYanbHas

IIK-1.3 - Cnocoben K pacuemy, npoeKmupoeaHuIo U KOHCmMpyupoeaHuio 8 coomeemcmeuu ¢ mexHu4eCcKum 3a0aHuemM munoebix cucmem,

npu6op06, demaeti U y3/108 HaQ CXeMOMmMexXHU4YeCKOM U 3/1eMeHIMHOM YPOBHSAX

Ne 1 TIpouuTaiiTe TEKCT U 3alMIIMTE pa3BepHYThIM 000CHOBaHHBIN OTBET
TMepen Bamu 3CKU3bl uepTexeit getamu. Kakoil u3 HUX siB/isieTcs: 60siee TeXHOJIOTHUHBIM
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Ne 2 TlpounTaiiTe TEKCT U 3alHIIMTe Pa3BepHYTHIN 0600CHOBAHHEII OTBET

——

Ha PHUCYHKe IpeACTaB/J€Ha YaCTb y3/1d. Brbruncivre HOMHUHa/IbHOE 3HaueHue Ppa3Mepa 3aMbIKAIOIero 3eHa AA , ecny U3BeCTHBI

A1=31, A2=40, A3=7,5 Mmm.
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Ne 3 IlpouurtaiiTe TEKCT U yCTaHOBHUTE COOTBETCTBUE
YcraHOBUTe COOTBETCTBHE Pe3bl C UX KIacchpUKaLyen

1) ITo dopme npodunss  A) Jleast
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2) ITo moBepxHOCTH B) XopoBas

3) ITo pacnionoxxenuto  B) TpaneLuBugHas
4) I1o Ha3HaUeHHUIO I') Konnueckas

5) Io uucny 3axogoB  [1) BHyTpeHHsis

6) ITo HarpaBieHHI0

o E) MHoro3axogHast
BUHTOBOM JIMHUM

JK) Okpyrnas

Ne 4  TIpounTaiiTe TEKCT ¥ yCTAHOBUTE COOTBETCTBUE
Kaxoii Koz UMeeT COOTBETCTBYIOLast CXeMa?

1) Cxema A)6
TIPUHLIUITHATBHAS
2) Cxema obijas B)0
3) Cxema cTpykTypHass B) 3
4) Cxema M1
06befUHeHHAs

o2

Ne 5 IIpouuTaiiTe TEKCT U yCTaHOBUTE I10C/Ie/0BATEILHOCTD
YKakuTe MOC/Ie/|0BaTe/IbHOCT TIPe/iCTaB/IeHHs] TH(OPMALIMH BHYTPH YCIOBHBIX rpadMuecKux n306pakeHHit Ha cXxeMe Jie/leHust

1. lupekc (py Hanu4Ium)

2. HaumeHOBaHWe MOCTAaBILUKA (M3roToBKTEIsA) (TIPY HEOOXOAUMOCTH)
3. HaumeHoBaHMe opraHu3alui-pa3paboTyrka

4. Vuble cBefienus (Tpu HeoO6xoqumMocTn).5. O6o3HaueHune (v mudp);

6. HaumeHoBaHMe
Ne 6 IlpouwnTaiiTe TEKCT ¥ yCTaHOBUTE I1OC/IE/I0BATE/IEHOCTD
IMepen Bamu 3cku3 c60pPOUHOTO uepTexa. YKaKuTe MPUMEPHYIO MOC/Ie/[0BaTeIbHOCTh COOPKH.
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1. Bkreiika
2 llenTpupoBKa

3 YcraHOBKa CK/IeKU B OTIPaBy
Ne 7  TIpouwTaiiTe TEKCT, BbIOEpUTE MPaBUIbHBINA OTBET U 3aIMIIIMTE apryMeHThbI, 000CHOBBIBAIOLIIME BEIOOD OTBETa

BrruucivTe yajMHeHUe CTep)xHs AarHon 1=100 [MM], U3roTOB/IEHHOTO 13 MaTepHara ¢ KO3(QdHULIMeHTOM TeIIOBOTO JIMHEHHOro
pacimpenust 22.2x10-6 [1/°C] nipu nepenaze Temneparypsi 20 [°C]. OTBeT npuBeaute B [MKM]

1.254
2. 44,4
3.10

4.80,5
Ne 8 IlpounTaiiTe TeKCT, BoIOepyTe NPAaBUIBHBIM OTBET U 3alMILKTE apryMeHThl, 060CHOBBIBaIOLIHe BEIOOp OTBETa
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Ne 9

Ne 10

Ne 11

Ne 12

Kakast v opMaLysi He yKa3bIBaeTCsl B OCHOBHO Ha/micy c6OpOYHOTo uepTeka?
A) Macca

b) Marepuan

B) Maciirab

I') HaumeHoBaHMe
TTpounTaiiTe TeKCT, BEIOEPHUTE IPAaBUIBHBINA OTBET U 3aNMIINTe apTyMeHTbI, 000CHOBBIBAIOLIVE BEIOOP OTBETa
Kakast nH(opMaLiisi He yKa3bIBaeTCsl Ha uepTexxe obijero Buza?

A) T'abapuTHbIe pa3Mepbl
b) Undopmanyis o coearHeHUH AeTanei
B) Maciurab

I') Macca
TTpouwuTaiiTe TEKCT, BhIGEPUTE TPABU/IbHBIE OTBETHI ¥ 3AIMMIIIUTE apryMeHThbI, 060CHOBBIBAOIIIME BHIOOD OTBETOB
Kakue 13 nepeuncieHHbIX KHHEMAaTUUeCKUX T1ap UMEIOT TPH CTereHd CBOOOAbI?

A) Chepuueckuii mapHup
b) BpauarensHasi napa
B) LInmuHap Ha MI0CKOCTH

I') IIpr3ma Ha MI0CKOCTH
ITpounTaliTe TeKCT, BbIOEPUTE IPAaBU/IbHBIE OTBETHI M 3alUIINTE apryMeHTbl, 000CHOBBIBAIOLIYE BLIOOP OTBETOB
YKakuTe Kakve U3 BH/|0B NPUBeZIeHHBIX HA PUCYHKe HeOOXOJMMEI JJIsI TIONTHOTO BBISAB/IEHNsT (DOPMBI AeTasu:
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A) Buji cHU3Y;

B) Buz cripaBa;
B) Bug criepesiy;
I') Bup crieBa;
) Bug c3agy;

E) Bug cBepxy.
ITpounTaiiTe TeKCT, BbIOEPHUTE IPaBHU/IbHBIE OTBETHI M 3alIUIINTE apryMeHTbl, 060CHOBBIBAIOIIINE BEIOOP OTBETOB
Kakue JOKyMeHTbI SIB/ISIIOTCST 06s13aTe/bHBIH JOKYMEHTaMH U3AeHs?

A) Cnetmdukarnys

B) BegomocTh crieLiuduKarmii
B) Ueprex fgeranu

I') MoHTaXXHBII YepTex

1) C60pOoUHBbIii uepTexx
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