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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)

15.03.02 TexHo/IorMYecKue MalIMHBI M 000py/[0BaHHE

rog, Habopa rpynrbl: 2024
IIporpamMmmy cocTaBuIu:

Kadenpa E6 ABTOHOMHBIE UHOOPMAITMOHHBIE 1
YTIPABJIAFOUIUE CUCTEMBI

Eropenkor Jleonus CeMeHOBHU, K.T.H., CTApPIIMKA HayUHbIHA COTPYAHUK,
3aBeyrommuii Kadegpoit

Kadenpa E6 ABTOHOMHBIE UH®OPMALIMOHHBIE U
YITPABJIAOIINE CUCTEMBI
Kypuupin Anekcangp HukosaeBuy, K.T.H., JOLIEHT

ITporpamma paccmMoTpeHa
Ha 3ace/jlaHuM Kadepbl-pa3paboTurka
paboueii nporpammel E6 ABTOHOMHBIE MTH®OPMAIIMOHHBIE U YITPAB/IAFOIIUE CUCTEMBI

3aBegytroimii Kadezapoii Eropenkos JI.C., K.T.H., CHC

[Tporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKatoIlel Kadepbl

E7 MEXAHUKA TE®OPMHUPYEMOI'O TBEPAOI'O TEJIA

3apenyrorui Kadeapoit CaHHukoB B.A., A.T.H., ipod.



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MUKPOJJIEKTPOMEXAHNYECKUE CUCTEMBI

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:

I[ICK-2.1 — crocobeH MCIo/L30BaTh MeTOAbl CTAHAAPTHBIX W CIIe€LIMa/IbHbIX WUCTILITAHUM 110 orpeaejeHuro
('l)I/IBI/IKO—MeXaHI/II-IECKI/IX CBOMCTB u TeXHOJIOTHYeCKHUX ToKa3aresen MaTepHrajioB u T'OTOBBIX
MalllMHOCTPOUTE/IbHBIX H3,[[enHI>i, nporpeCcCrBHbIE METO/bI SKCIL/TyaTallin PI3,£[€JIPII>1

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:

IICK-2.1
3HAHUS:
TeXHOJIOTUH U3roToBaeHuss MOMC;

YMeHus:
MIPUMEHSITh TpodeccrHoHabHbIe 3HAHMS TI0 HOPMATHMBHOW JIOKyMeHTallMM, WCIO/Ib3yeMOoi Tpu

paspabotke MOMC;

HaBbIKU:
CaMOCTOSITe/TIbHOM paboThl C HOPMAaTUBHO-TEXHUUECKOH JOKyMEHTAL[HeH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa MUKPOJJIEKTPOMEXAHUYECKHWE CUCTEMBI siBasieTcst AUCLUIIIMHON YacCTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HanpasieHuto 15.03.02 TexHonoz2uueckue MawuHbl U 06opydosaHue.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIIUAJIBHOCTD, YNC/IEHHBIE METO/IbI PEHNTEHVS 3AJAY MEXAHUKN CIVIOITHBIX
CPE]l, TEXHO/IO'MYECKHUWE IIPOLIECCBI B MANIMHOCTPOEHMNUN, BBEJIEHVE B
NMH®OPMAILIMOHHBIE TEXHOJIOI'ny, METPOJIOI'A n OCHOBbI
B3ANMO3AMEHSEMOCTNA.

CopepXaHWe [JUCLUIUIMHBI = SIBsSleTCS OCHOBOM Ay ocBoeHusi paucuurimH: WCIIBITAHUS
W3JIE/INMN, NCIIBITAHUSA MEXAHNYECKHUX CUCTEM, METOJOJIOI'usA
KOHCTPYUPOBAHUSA, METOJBI "W CPEJCTBA WCHBITAHUN TEXHUKHW, OCHOBBI
WH)XEHEPHBIX PEIINEHUM, IIOJITOTOBKA K IIPOIEAYPE 3AIIUTHI M 3AIIUTA
BBIIIYCKHOM KBAJIM®UKAIIMOHHOM PABOTHI, ITIPAKTUKYM IIO BBIUMC/IUTE/IBHON
MEXAHUKE, YITPAB/IEHUE B TEXHUYECKUX CUCTEMAX.

I[MpenBapuTebHBIE KOMITETEHLH, COPMHUPOBaHHBIE Y 00yUarOILerocs 0 Havuasa U3yueHus JUCLATUTAHBL:

¢ OIIK-1 — crocobeH npUMeHsITh ecTeCTBeHHOHAayUYHbIe U 00IerH)KeHepHbIe 3HaHWS1, MeTO/bl
MaTeMaTH4yeCKOro aHa/lr3a U MOZlelIMpoBaHus B MpoeCcCHOHaNbHOM [iesiTeTbHOCTH

¢ OIIK-10 — CnocobeH KOHTPOIMPOBaTh U 00eCIIeUNBATh POU3BOICTBEHHYIO U SKOJIOTMUECKYHO
0e301acHOCTh Ha pabouMX MecTax

¢ OIIK-11 — CniocobeH MPUMEeHSITh METO/IbI KOHTPOJISt KAUeCTBA TEXHOIOTMUECKUX MaIlliH U
obopyi0BaHusl, TIPOBOUTE aHA/IN3 TTPUYMH HAPYLIEHU UX paboTOCIIOCOOHOCTH 1 pa3pabaThiBaTh
MEPONPUSATHS 110 UX NMpeSyTPEXXIeHNUI0

¢ OIIK-2 — CrniocobeH PUMeHSITb OCHOBHBIE MeTOABI, CIIOCOOBI U CPeJICTBA TIO/yYeHus], XpaHeHHUs],
repepabOTKy HH(OPMALHU TIPH PELLIeHUH 3a/iau MPodeCCHOHABHOU [1eTe/TbHOCTH

¢ OIIK-4 — CniocobeH MMOHMMaTh MPUHLIUIIBI PA00THI COBPeMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHI 1
HCII0/1b30BaTh UX i/l PelleHus 3a/,a4 podeCcCcuoHaIbHOM [esaTe/lbHOCTH

¢ OIIK-5 — CrniocobeH paboTaTh ¢ HOpMAaTUBHO-TEXHUUYECKOM IOKYMEHTALUEH, CBSI3aHHOM C
npod)eCCUOHATBLHOM [1eSITeNIbHOCTBIO, C YUeTOM CTaHAPTOB, HOPM M MIPaBMI

¢ OIIK-6 — Crnioco6eH pemiaTh CTaHAapTHEBIE 3a[aur podeCcCOHAMBHOU AeATeTbHOCTA Ha OCHOBE
WHQOPMaLMOHHON 1 6ubMorpaduuecKolt KyJbTYpPhI ¢ MpUMeHeHneM WH(OpPMaLiOHHO-
KOMMYHMKAL[MOHHbIX TeXHOJI0T Uil

¢ OIIK-9 — CniocobeH BHeIpsITh U 0CBAaWBaTh HOBOE TEXHOJOTMYECKOe 000pyIOBaHMEe

¢ [TK-94 — criocobeH K yTpaBieHUI0 HHPOPMaIVel U JaHHBIMH, TTOUCKY UCTOUHUKOB MHGOPMAIVU U
JIaHHBIX, BOCIIPUSITHIO, aHA/IU3Y, 3alIOMUHAHMIO U Tlepejjade HHPOPMAaLIMK C UCI0/b30BaHeM LU(PPOBLIX
CpeZCTB, a TaKXKe C MOMOILIIBIO aTOPUTMOB TpY paboTe C TOMyYeHHbIMU U3 Pa3/IMUHBIX UCTOUYHHUKOB
JIaHHBIMHU C 11eJ1bt0 3QQeKTUBHOTO UCTI0Ib30BaHUs M0/TyueHHOM nHGOpMaLUH AJIs pellleHus 3a1ad

¢ YK-6 — CniocobeH yripaB/isiTb CBOUM BpeMeHeM, BbICTPauBaTh 1 Pean30BbIBaTh TPAeKTOPUIO
CaMOpa3BUTHS HAa OCHOBE MPUHIIMIIOB 00pa30BaHKs B TeUeHHe BCeH KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIE 3aHATHS S
B KOHTaKTHOM ¢opme g o
® @ 5 =
£e | 2F
= ° = g £f | £&
o Q = £Z 2 g5 gE
> E HawnmeHoBaHHe pa3fenoB ¥ AUJAKTHYECKUX eJHHHILY EJ.] 8 E = E’ E E -] & §
X g B ]
g = B F|:E Ef i
=% | B EF| &L 3
S = 1
O
=
Pa311en 1. KOHCprKl.ll/lPl U NIPUHIUITBI pﬂﬁOTbI MHKPO3/IEKTPOMeXaHHYeCKHUX
npubopos. 1.1 MecTo MMKPOCHUCTEMHOM TeXHUKH B CUCTEMe TEXHUUeCKHMX
3 6 o 31 10 3 4 3 21 15
MHHOBaLMi. OCHOBHbIE MOHATHA U onpejenenys. 1.2 OceBble U MasTHUKOBbIE
aKceJ1epoMeTphIl.
Paspen 2. TexHo/loruuecKue 0CHOBBI NPOU3BO/CTBA MHKPOMeXaHHUeCKHX
npubopoB. 2.1 Marepuasbl: KpUCTa/UIbl (KDEMHHH, apceHn | rasuiis, KpeMHHeBble
KOMl'IO3I/lTI>I), MeTasubl. 2.2 Bb]an_U/lBaHI/le W IeTIOHWPOBaHNe TOHKUX TJIEHOK
3 6 (anuTaxcus, Auddy3us, MIOHHas UMILIaHTaLus), autorpadus ( Gotonurorpadus, 27 8 4 0 4 19 5
9/1eKTPOHHOJTyueBasi, peHTreHoBcKast). 2.3 TpaBneHue (M30TPOIHOe, aHU30TPOITHOE
v Apyrue Buzibl). KOHTpoO/b pa3MepHbIX IapameTpos. 2.4 VI3rotoeneHue
MUKPOCTPYKTYP (6a30Bble TexHOMOTHH (HOPMOOOPa30BaHMS, MUKPOI/IEKTPOHHbIE
3/IeMEeHTbI).
Paspen 3. iiemeHTHas 6a3a MUKP KHX NpuoopoB. 3.1 Yipyrue
o/jBeChl U MeMOpaHbI (KeCTKOCTb MO/IBECOB, IVIaBHbIe (POPMBI M UACTOThI MajIbIX
konebanuii UO. BusiHre MacChl yIIPyTyX 371eMeHTOB Ha YaCTOThI COBCTBEHHBIX
3 6 kostebanuit). CO0pKa U MCTIbITaHUsT MUKPO3/IeKTPOMeXaHHueCKUX NprOopoB. 3.2 27 12 4 4 4 15 30
TIpsiMble npeoGpa3soBare/y (eMKOCTHbIe, Ha M/ITI-TpaH3KcCTOpE,
TeH30MeTpHUYecKue, Ha I0OBePXHOCTHO-aKyCTHUeCKUX BO/IHAX U Ha CTpyHe). 3.3
O6parHble peobpa3oBaTe/y (aKTI0ATOPbI) /IEKTPOCTaTHYECKHe.
MarHuToaneKprqecxue‘ aﬂeKTpOMaFHI/ITHbIe.
Pazpen 4. lunamuka YD MUKPO3/1eKTp KHX NpU00poB. 4.1
3 6 YpaBHeHHe ziBrxenust U3 MukpoakcesnepoMeTpos. 4.2 ITepesarounble GpyHKumn U3 27 6 3 0 3 21 25
MUKpoakcesepoMeTpoB. 4.3 I'a3oBoe zemrdupopanue UO.
Paspen 5. I3mepuTe/ibHbIe CBOHCTBA MUKPOMeXaHHYeCKHUX MPUO0pPoOB. 5.1
3 6 MUKpOAaKce/iepoMeTpbI TIPSIMOro rpeobpasoBanusi. 5.2 MUKpoaKceniepoMeTphbl 32 15 3 9 3 17 25
KOMIT€HCAllMOHHOT'O npeoﬁpamBaHm{.
Bcero 3a 6 cemecTp 144 51 17 17 17 93 100
Bcero no aucuuninHe 144 51 17 17 17 93 100
3.2. AyATOPHBII NPaKTUKYM
Ne Oo0nemMm,
HOMep U HAUME€HOBdHHE pa3/ie/id AUCIHUII/INHbI Tema MNPAKTHYECKOI'0 3dHATUA
n/n ayj. 4acos
1 Pa3,qe11 1. KOHCTPYKLII/II/I Y MTPUHIUAIIBI pa6OTbI EMKocTHOI dKCeJIepOMEeTp THUIla 3
MHKPO3/IEKTPOMEXaHUUYECKHX TIPHOOPOB. AJIE.
2 |Pasgen 2. TexHo/OrMueCcKre OCHOBBI TIpoM3BoACTBa  |JIuTorpadus, TpasneHue. 2
3 |MHUKpOMeXaHuuecKUxX NpruOOopoB. NsroroBneHrie MUKPOCTPYKTYD. 2
4 Pa3,/1en 3. DneMeHTHas1 Oasa MHKDPOMEeXaHUYeCKUX HpHMbIe n 06paTHbIe 4
npubOpOB. npeobpasoBareny.
5 Pazpen 4. Tunamuka U2 YpaBHeHUe B>KeHUs1 UD oceBoro 3
MHKPO3J/IEKTPOMEXaHNYeCKUX HpI/I60p0B. MHKpOaKCe/iepoMeTpa.
6 Pasgen 5. VIsmeputenbHble CBOMCTBa OumbKy U3MepeHwust 3
MHUKPOMEXaHNYEeCKHUX l'IpI/I60pOB. MHKPOaKCe/IepOMETPaMH.
Bcero 3a 6 cemectp 17
3.3. JTaGopaTopHbIi NPAKTHKYM
Oo0neMm,
Ne Homep 1 HaumMeHOBaHue pa3jesa
Tema ﬂaﬁopaTopHoro MNpAKTHKYMd dyA.
n/n JUCLMILTAHBI
JdacoB
Pasgen 1. KOHCTpYKUMY Y [IPUHLUIIBI
Onpe,qeneHI/Ie OCHOBHBIX XdPaKTepHUCTHUK
1 pa6OTLI MUKPO3JIEKTPOMEXaHNUYEeCKUX 4
Tbe303/IeKTpUUeCcKoro akcenepomerpa (P-6).
rpubopoB.
7 Paszen 3. DnemeHTHas 6a3a UccnenoBanye eMKOCTHBIX U3MEPUTEIbHBIX 4
MUKpPOMeXaHUUYe CKUX MPUOOPOB. nipeoOpa3oBareieii mepemertrienus (P-5).
3 Pa3pen 5. IsMepuTebHbIe CBOMCTBA NccnepoBanme MHAYKTUBHBIX 9
MHMKPOMeXaHHUeCKUX MPHUOOPOB. M3MepUTeNbHBIX peobpa3oBareneii (P-4).
6 21868




Bcero 3a 6 cemectp

17

3.4. CamocrosnTenbHas padora crygenra (CPC)

Ne Homep u HaiMeHOBaHue pa3jesia O0Bem,
i e — Cojep)xaHue yue0HOro 3a/JaHusl 4aCOB
1 BivsiHye macchl yIIpyrux 31eMeHTOB Ha 13
Pa3gen 1. KOHCTPYKIMM Y IPUHLIUTIBI Pab0ThI UaCTOTY cOGCTBEHHBIX KO/eOaHHiA.
2  |MHKpPO3/IeKTPOMeXaHUUeCKUX MPUOOpPOB. IToBTOpEHMe JIEKL[MOHHOIO MaTepuara. 4
3 ITonroToBka K NpakTUYeCKUM 3aHSTUSIM. 4
4 IToaroroBka K rMpakTAYeCKUM 3aHSITHSM. 6
Paspen 2. TexHonornueckue 0CHOBBI ba3oBble TexHONMOrMY OPMHUPOBaHUS U
5 |mpown3BoACTBa MUKpOMEXaHUUeCKHUX cOopKa MUKPO3JIeKTpPOMeXaHHue CKUX 9
IpuOOpOB. rpubopoB.
6 IToBTOpEHMe JIEKLMOHHOI0 MaTepuaria. 4
7 ITonroToBKa K NpakTUYeCKUM 3aHSTUSIM. 4
Pasen 3. DevenTHas 6asa ITpeobpasoBatenu fedopmaliyii Ha
8 MOBEPXHOCTHO-aKyCTUUECKHX BOJTHAX U Ha 7
MHUKDPOMeXaHW4YeCKUX MprUO0pOB.
CTpyHe.
9 [ToBTOpEHMe TeKLIMOHHOTO MaTepurara. 4
10 [ToBTOpEHME JIEKLMOHHOTO MaTepuarna. 4
Pasgen 4. Mumavixa U3 l'azoBoe pemnbupoBadue YD
11 MUKPOAKCeIepOMeTpOB U MUKPOJATUYHUKOB 10
MHKPO3/IeKTPOMeXaH14yeCKHX TIPUOOpOB.
JlaB/IeHUsl.
12 ITonroToBKa K NpakTUYeCKUM 3aHSTUSIM. 7
13 IToaroroBka K MpakTAYeCKUM 3aHSITHSIM. 4
14 |Pa3gen 5. VI3amMepuTtenbHble CBOMCTBa IToBTOpEHMe NIEKLMOHHOI0 Marepuaria. 4
15 MHKDPOMeXaHMUYeCKHX MPHOOPOB. Koppek1jusi 4aCTOTHBIX XapaKTePUCTUK U 9
OLIMOKY M3MepeHUst aKCesIepOMeTPOB.
Bcero 3a 6 cemectp 93
4. ®OPMbI KOHTPOJISI OCBOEHUA JTNCLHUIIJINHBI
CEMECTP HEJEJ/IN CEMECTPA
1/12/3| 4 |5 6 7 |8 9 10 (11| 12 |13|14|15]| 16 17
6 BII3 Op | BII3 Komn | P BII3 [P |  Bomp. Ok3

‘YcioBHbIe 0003HAUCHUS:

¢ TP — npiarHocTHyeckas pabora;

e BII3 - Bonpocsl/3aganus 1o temam [13;
o Ko/t — Ko/iokBuywM;

e Borp. 3K3 — BOMNpOCHI K 3K3aMeHY.

Tekymuid KOHTPO/Ib YCIIeBAaeMOCTH CTYEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmax:
[TMarHoCTUYecKasi pabora;
BOIIPOCKI/3a/jaHus 1o TeMam [13;
KOJIIOKBUYM,;

BOTIPOCHI K 3K3aMeHy.

IIpoMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
JK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. /1. BaBusioB. . MukpocucTeMHbIe JaTuyiku ¢pusnueckux BearuurH. Mocksa: TexHocdepa, 2018, 551.
pec.

2. B. 4. PacrionioB. . MukpomexaHuueckue ipudopel. M.: MammHoctpoenue, 2007, 371. pec.

3. P. T. I)xekcoH. . Hosetimue gatunku. M.: TexHocdepa, 2008, 45 k3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.
5.3. [lepuoguueckue U3gaHusi:
1. ABTOmMarTu3aLys MpOLeCCOB yIIPaBIeHUS.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBaTe/bHas rartdopma «FOpaiiT». JIjsi By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yHngamenTanbHas 6ubnmioreka BI'TY « BOEHMEX» uM. [1.®. YCTHHOBa];

3. http://e.lanbook.com — 3BC JlaHs;

4. http://ibooks.ru — 3BC A#OyKc.py - 3T0 60/BIION BEIOOP aKTyaAbHOM JIMTepaTyphl /i71s Ballei
OUOMMOTEKH B 37IEKTPOHHOM BH/IE;

5. http://www.tnt-ebook.ru — TNT-EBOOK - DneKTpoHHO-0MO/IMOTeHas cucTeMa.

CoBpemeHHbIe TIpo¢eccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIe0BaHNH.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:

. Ansys Multiphysics 2019 Teaching Advanced;
. FEMM;

. 7-Zip;

. Matlab 2015a SP1;

. PTC Mathcad Prime 5.0;

. Google Chrome;

. Adobe Reader.

NOOULh WN -

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMogelicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

. ITpoexTop;

. IuTepakTrBHas JOCKa;

. Ansys Multiphysics 2019 Teaching Advanced;
. FEMM,;

. 7-Zip;

. Matlab 2015a SP1;

. PTC Mathcad Prime 5.0;

. Google Chrome;

. Adobe Reader.

CONOOTUTA WN

6.3. JTaGopaTopHbIe 3aHATHA:
1. TIpoekTop.

6.4. Ilpouee:

1. pabouee MecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJOCTYTIOM B VIHTEepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHble KOMITbIOTepaMH C OCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[u1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MUKPOJJIEKTPOMEXAHNYECKUE CUCTEMbI

AnHoTanusa paboueii nporpaMMsl

Ouctunminaa MUKPOJSJIEKTPOMEXAHUYECKUWE CUCTEMBI siBnsieTcst AUCLUTIIMHON YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HanpasieHuto 15.03.02 TexHono2uueckue MawuHbl U 06opydoearue. JTUCIUIIMHA peannu3yeTcs Ha (QakyapTeTe
E Opyxue u cuctemsl Boopykerust BI'TY "BOEHMEX" um. [].®. Yctunoa kadeznpoit E6 ABTOHOMHBIE
NHOOPMALMOHHBIE U YTIPAB/IAOIINE CUCTEMBL.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-2.1 crnocobeH HCIOAb30BaTh METOAbl CTAHJAPTHBIX U CIIEIL[HA/IbHBIX HCIBITAHUM I10 OIpe[e/IeHUI0
(u3rKo-MexaHMUeCKUX  CBOMCTB U TEXHOJOTMUECKWX  [IOKa3aTejlel  MaTepHaJioB ¥ TOTOBBIX
MallIMHOCTPOUTEJIbHBIX M3/le/Iii, IPOTrpeCCHUBHbIE MeTO/Ibl SKCILTyaTal[uu U3/e/uil.

ConepkaHre JUCLIATUIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBsi3aHHBIX C TePMUHOJIOTHEH, KaacCchubUKaiel,
KOHCTPYKI[eN ¥ TIPUHIUIaMKA paboThl MUKPOMeXaHUUeCKUX OCEBbIX U MasTHUKOBBIX aKCeIepoMeTpOB. J]aHbI
ONMCAaHHEe W pacyeT MPsAMBIX (JaTYMKOB TepeMelleHWHd u fAedopmalyii) U 0oOpaTHbIX (JZATUMKOB CHI U
MOMEHTOB) NpeoOpa3oBaresieli B MUKDOMEXaHHUYeCKOM HCIIOJTHeHUU. PaccMOTpeHbI KOHCTPYKTHUBHEBIE CXEMBbI U
pacueT yTMpyrux MOJBeCOB U MeMOpaH, AVMHAaMHWKA UYBCTBUTENbHBIX 3/IeMEHTOB, BK/IOUAIOIIAsi ypaBHEHUs
[IBIDKEeHHUs, TiepefaTouyHble (YHKLMK, YaCTOTHbIe XapaKTepUCTUKUM U (PyHKIMOHa/IbHbBIe 3aBUCUMOCTU
repeMellleHHii UyBCTBUTE/IbHBIX 37IeMEHTOB OT W3MepsieMON BeJWUMHBL. JlaHbl pacuyeT Tra30BOTO W
KOHCTPYKI[MOHHOTO JIeMII(UPOBaHKs, TEOPUS W pacyeT W3MEPUTENbHBIX Iiereidl MpubOpOB TMpSMOro |
KOMITEHCALIMOHHOTO TTpeobpa30BaHui, a TaK)Ke OCHOBHBIE TIOTPEITHOCTH U3MepPeHUM, IPUMephl BEIUKCIEHUH.

[TporpamMmoii JUCHUITIMHEI TTPelyCMOTPEHBI CJleIyIOIIYie BHABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:
e MArHOCTHYECKas paboTa;
e BOIpOCHI/3ajaHusd 11o Temam [13;
¢ KOJUIOKBUYM;
*  BOMPOCHI K IK3aMEHY.

IIpomMesKyTouHasi arTecTamnus IPOBOAXUTCS B popMax:
e 9K3aMeH.

OO01jast TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpaMMoM AWCIUITHHBI

TIpelyCMOTPEHbI JIEKI[UOHHbIe 3aHATHS (17 4.), mpakTuyeckue 3aHsTvs (17 4.), mabopatopHsIii MpakTUKyM (17
4.), caMocTosATe/bHas paboTta crynenTa (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MUKPOJ/TEKTPOMEXAHUYECKHNE CUCTEMbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 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.

HaumeHnoBaHune padoThI

PexkomeHpiyeMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pazpen 1. KoOHCTPYKIjMH U IPUHLMIBI Pa00ThI MUKPO3/IEKTPOMeXaHHYeCKHX MPUOopoB.

BnvsiHue Macchl yripyrux 571eMeHTOB Ha

B. 51. PacrionioB. . MukpomexaHnueckuie pubopk:
M.: MawmrHoctpoenue, 2007 (I'maBa 1, ctpaHULbI

o 13
YacToTy COOCTBEHHBIX KOJiebaHUH. 9-12, 18-47)
B. /1. BaBunos. . MUKpPOCHCTEeMHBIE JaTYNKA
TTOBTOpeHHe JIeKLMOHHOrO MaTepHaa. ¢busnueckux BesunH: Mocksa: TexHocdepa, 2018 4
(I'naBer1 1-2)
P. . I)xekcoH. . Hogeiiime fatumku: M.:
ITogroTroBKa K NpakTAUUeCKUM 3aHSATUSIM. 4
Texnocdepa, 2008 (BbibopouHo o pasgenam)
Wroro mno pasgeny 1 21
Pa3gen 2. TexHO/IOTHYECKHE OCHOBBI MPOU3BOJCTBA MUKPOMEXaHUUECKUX MPUOOPOB.
[ToaroroBka K rpakThuyeCKUM 3aHSITHSIM. B. /1. BaBunos. . MUKpOCHCTeMHbIe JaTUUKU 6
du3nueckux BemmunH: Mocksa: TexHocdepa, 2018
BazoBbie TexHo/OTMM (HOPMHUPOBAHUS U (Tnapa 1)
71aB
cOopKa MHUKPO3/IeKTPOMeXaHHue CKUX 9
B. 4. Pacrionos. . MuUKpoMexaHHueCKye pruOophI:
ripubopoB.
M.: MawuuHoctpoenue, 2007 (I'1aBa 2, cTpaHULIbl
IToBTOpEHME NIEKLIMOHHOTO MaTepraria. 120-134) 4
Wroro no pasgeny 2 19
Pazgen 3. J/ieMeHTHasA 0a3a MUKPOMeXaHHMYeCKHX NMPHOOpPOB.
IIoAroToBKa K NPaKTUYECKUM 3aHATUSM. B. 1. BaBuios. . MUKpocCUCTeMHbIe JaTUYUuKU 4
[TpeoGpa3oBarenu gedopmaryii Ha ¢dusnueckux BemunH: Mocksa: TexHocdepa, 2018
[IOBEPXHOCTHO-aKyCTUUeCKUX BOJIHAX U (I'naBb1 3-4) 7
Ha CTpyHe. B. 51. PacrionioB. . MukpomexaHuueckuie IpubopkI:
IToBTOpeHMe eKLMOHHOro Matepyana. | M.: ManmHocrpoenne, 2007 (Crpanuupr 143-192) 4
Wrtoro no pasgeny 3 15
Pazgen 4. lunamMmuka YD MUKPO3/IeKTPOMEXaHNUeCKHX IPUOOPOB.
IIoBTOpEHME JIEKLIMOHHOIO MaTepuana. B. [. BaBunos. . MUKpOCUCTEMHBIE JaTYUKU 4
I'azoBoe gemnduposanue U3 dbu3nueckux BemunH: Mocksa: TexHocdepa, 2018
MHUKpOaKCeepoOMeTpPOB U (I'naser 3, 6, 8) 10
MUKDOZIaTUMKOB JJaB/IeHUS. B. 4. PacrionoB. . MuUKpoMexaHHueCKye pUOOopbI:
IToATOTOBKA K pakTHuecknuM 3ansTusM. |M.: MaumHocrpoetue, 2007 (Crpanmiist 196-244) 7
Wroro no pasgeny 4 21
Paspen 5. i3mMepuTe/IbHbIE CBOHCTBAa MUKPOMeXaHHYeCKUX IPHUOOPOB.
HOAFOTOBKH K TIPaKTUYeCKUM 3aHATUSIM. B. 4. Pacnionos. . MHKPOMEX&HHI{ECKI/IE HpI/I60p]:I: 4
M.: MammHoctpoenue, 2007 (I'maBa 5, cTpaHULIBI
IToBTOpEHME JIEKLIMOHHOIO MaTepuara. 346-353) 4
B. [. BaBunos. . MUKpPOCUCTEMHBIE JaTYUKU
Koppek1iysi 4aCTOTHBIX XapaKTepUCTUK U . .
du3nueckux BemmunH: Mocksa: TexHocdepa, 2018 9
OIIMOKHU U3MepeHUs aKCeJIepPOMETPOB.
(I'masa 8)
11 21868



Wrtoro no pasgeny 5 17

12 21868



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MUKPOJJIEKTPOMEXAHUYECKWE CUCTEMBI

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOIpPOCHI/3afiaHus 1o Temam [13;
®  KOJUIOKBUYM,;

*  BOIIPOCHI K IK3aMEHY;

e SK3aMeH.

KpuTtepuu onjeHuBaHus

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

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

Bomnpocsi/3asanus no Temam I13
IIpumepHble BapyaHThl TEMaTUKU BOMPOCOB/3aAaHuii 1o Temam [13:
- 8MKOCTHBIN akcenepomeTp Tuna AJIE;
- nutorpadwsi, TpaByieHre. VI3roToBieHne MUKPOCTPYKTYD;
- TIpsiMbIe TipeoOpa3oBaresi ¥ 00paTHbIe Mpeobpa3oBaresny;
- ypaBHeHHMe [BIKeHUs: YD 0CeBOro MUKpO3JIeKTpOaKCeIepoMeTpa;
- oIMOKY M3MepeHusi MUKpPOaKCelepOMeTpaMH.

OTBeTHI OL|eHUBAIOTCS TIPETIo/iaBaTesIeM I10 YeThIPEXOATbHON CHCTeMe; OLIeHMBArOTCSl KOPPEKTHOCTD U
TMI0/IHOTA OTBeTa.

O11eHKa BbICTaB/SIETCS COTVIACHO CJIEYIOLUM KPUTEePHSIM:

«OTJIMYHO» - ITyDOKOe yCBOeHHe MaTepualia - IoJIHbIe, I10C/Ie[joBaTe/IbHble, TPAMOTHBIE 1 JIOTHYeCKH
M3/1araeMble OTBETHI TIPH BH/[OM3MeHEeHHH BOTPOCa, PaBUILHO 000CHOBaHHbBIE PelleH!s], BlafieHne
Pa3HOCTOPOHHUMH HaBbIKaMH U IIpHeMaMUy;

«XOpOIIIO» - 3HaHWe MPOrPaMMHOI0 MaTepurasa - TPaMOTHOe U3JIooKeHHe, Oe3 CylieCTBeHHbIX HETOUHOCTeH B
OTBeTe Ha BOIIPOC, TIPaBU/IbHOE MPUMeHeHHe TeOpPeTHUeCKUX 3HaHUM, BiaieHre HeoOX0AUMBIMU HaBbIKaMy
TIPY BBITIOIHEHUM MTPAKTUYeCKUX 3a/iay;

«y/l0BJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOIO MaTepuasia - IIpY OTBeTe [J0IYyCKarTCsl HeTOUHOCTH,
He/l0CTaTOYHO I1paBU/IbHbIE (POPMY/IMPOBKY, HapyllleHHe [10C/1e/[0BaTe/IbHOCTY B U3/I0KEHUH MaTepuara,
3aTpyJHeHUs! B BBIIIOJITHEHUY NIPaKTUYeCKUX 3a[aHui;

«Hey[OoB/IeTBOPUTEILHO» - He3HaHHe MaTepuasia, IPY OTBeTe BO3HUKAIOT OLIMOKH, 3aTpyAHEHHs IPU
BBITIOJTHEHUM TIPaKTUYeCKUX padoT.

KoHTpobHOE MepOoTpUsiThe CYMTAETCS TIPOMAEHHBIM YCIIEIIHO TIPH MOYYeHUH 00yYaroI[UMKCS OL[eHKU He
HIKe, 4eM "yIOB/IeTBOPUTEJILHO" .

HOJ'IyI{EHHLIe OLIEHKH YUHWTBIBAKOTCS TIPU BBICTABJIEHWHW OLIEHKU 110 UTOI'dM 3K3aM€Ha 110 JUCLUTI/IMHE.

KonnokBuym
ITpoBogutcs B ycTHOM dopme. Ha Ko/IOKBUYM BBIHOCHTCS YaCTh MaTepuasa 5K3aMeHa; OLjeHKa 3a
KOJIJIOKBUYM YUUTBLIBAETCS [IPY BLICTABJIEHUU OLIEHKU I10 UTOraM 3K3aMeHa I10 JUCLUIIINHE.

OTBeTt OLI€EHMBAETCA IperiogaBaresjieM 1no qupréX6aﬂ]’[bHOﬁ CrUCTeMe; OLleHHMBAIOTCA KOPPEKTHOCTL U IOJJIHOTA
OTBeTAd.

OrleHKa BBICTaB/ISIETCS COIVIACHO CJIEYIOIIUM KPUTEePUsIM:

«OTJIMYHO» - TTyOOKOe yCBOeHHe MaTepuaria - ToJiHbIe, T0C/IeZjoBaTe/IbHble, TPAMOTHBIE 1 JIOTHYeCKH
W3/1araeMbie OTBeTHI IIPY BUAOU3MEHEHWH BOTIPOCa, PaBUIbHO 000CHOBaHHLIE PeLleH s, BiajieHre
Pa3sHOCTOPOHHUMM HaBbIKaMHU U IIpUeMaMy;

«XOpOLIO» - 3HaHHe MPOrPaMMHOT0 MaTepuasa - FpaMOTHOe H3/I0)KeHHe, 6e3 CylljeCTBeHHbIX HETOUHOCTeH B
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OTBeTe Ha BOIPOC, TIPAaBU/IbHOE MPUMEHEeHHe TeOPeTHUeCKUX 3HAHUH, B/ajleHHe HeoOXOIUMBIMY HaBbIKaMU
TIPY BBITIOJTHEHUH TTPAKTUYEeCKUX 3a/1ay;

«Y[,0BIIETBOPUTE/ILHO» - YCBOEHNE OCHOBHOTO MaTepuaJia - IIpU OTBeTe [J0MyCKatoTCsl HETOUHOCTH,
He/I0CTaTOYHO MpaBU/IbHbIe (POPMYIMPOBKY, HapyllleHre 10C/e[0BaTeTbHOCTH B U3/I0)KeHWU MaTepuaiia,
3aTpyAHEeHUs B BBITIOJTHEHUH MPaKTUUECKUX 3a/JaHUi;

«HEyIOB/IETBOPUTEBHO» - He3HaHWe MaTepuasa, TIPH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPy/IHEHHS TPH
BBIMOJTHEHUH TIPAKTHUYECKHUX PabOoT.

ITo pesynbTaTam czjaur 0OyUaroIMCst KOJUIOKBUYMaA TIpero/iaBare/ib BHICTAB/IsET OLIEHKY COITIaCHO
BbIIlIeyKa3aHHbIM KPUTEPUSIM, TIPY 3TOM KOHTPOJIbHOE MepOMNpHUsATHe CUNTAeTCs MPOieHHbIM YCIIeIIHO B
CJlydae TIONyueHUs: 00yUaroL[MCsl OL[eHKU He HIKe, UeM "yI0BIIeTBOPUTENBLHO' .

HEPEIIEHI: BBIHOCHMBIX Ha KOJIJIOKBUYM BOITPOCOB:

1. OcHoBHbIe (PAKTOPBI Pa3BUTHUSI MUKPOCHCTEMHOM TeXHUKHU.

2. Knaccuduimpyiite MUKPOCUCTEMHYIO TEXHUKY C YUETOM CJIOKHOCTH M MacCorabapyUTHBIX
XapaKTePUCTHUK.

3. Kak B/IHSIOT KOMITOHEHTbI MUKPOCHCTEMHOM TeXHUKH Ha XapaKTepUCTUKU U3MepUTeIbHBIX U
WICTIO/THATETIbHBIX CPe/ICTB HOBOTO TIOKOJIEHUSI.

4. OnuimTe 0OCHOBHBIE XapaKTepUCTUKU CeHCOPOB.

5. Kakumu ¢haktopamu onpefesisieTcsi IOrPerHOCTb U3MePeHU CeHCOPOB.

6. Kakoro pofia morpeiHoCcTb MO>KHO YCTPAaHUTD C TIOMOIIBI0 KaTMOPOBKY CeHCopa.

7. ONUIINTE OCHOBHBIE KOHCTPYKTHUBHBIE BAPUAHTHI 37IEMEHTOB MUKPOMEXaHUUEeCKUX CEHCOPOB. [laiiTe
XapaKTepUCTHUKY UX CBOMCTB.

8. Kakue ¢usnueckrie MeXaHHU3MbI OTIpe/Ie/ISIFOT MpOosiB/ieHHe TThe303ddeKTa.

9. KakoB MPUHIUI IeHCTBUS U 006/1aCTh MPUMEHEHUSI EMKOCTHBIX CEHCOPOB.

10. OnuinuTe 06/1aCTh MPUMEHEHHS], KOHCTPYKTUBHBIE 0COOEHHOCTH TeH30Pe3UCTOPOB.

11. OnummTe TPUHIIATI AeWCTBUS JaTUWKa JJaBieHui. [1/1s1 uero MpuMeHseTCs: MOCTOBast

v3MepuTeNbHas CXeMa.

12. OnuiIMTe Ha3HAYeHKE, OOIIYI0 KIaCCU(PUKALIUIO aKCeTePOMETPOB.

13. OnuinuTe 0CHOBHBIE KOHCTPYKTHUBHBIE BApPHUAHTHI ITbe303/IeKTPUUYEeCKUX aKcesepomMeTpoB. [aiiTe
XapaKTepUCTUKY UX CBOMCTB.

14. Kakuie pu3rueckrie MEXaHU3MBbI OTIPE/IeISIIOT MPOsIB/ieHHe 06paTHOTo Mbe303ddeKTa.

15. OnwuiuTe IpUHIUT paboThl OUMOP(HBIX TTHE303/IEKTPUUECKUX aKCeIepOMETPOB.

16. OnMIINTe OCHOBHBIE KOHCTPYKTUBHBIE BAPUAHThI EMKOCTHBIX aKTHATOpPOB. [laliTe XapaKTePUCTUKY UX
CBOWCTB.

17. OnuinnTe 0CHOBHBIE KOHCTPYKTHBHBIE BapHaHThl TePMOMeXaHWYeCKMX akKTraTtopos. Jlakite
XapaKTepUCTUKY UX CBOMCTB.

18. OnuimTe 0CHOBHBIE KOHCTPYKTUBHBIE BAPUAHThI 3/IEKTPOMAarHUTHBIX aKTI0aTOPOB. [laiiTe XapaKTepUCTUKY
WX CBOMCTB.

19. OnuiuTe MPUHIUI paboThI IEKTPOMArHUTHBIX aKCe/IePOMETPOB.

20. Kakue ¢u3nueckre MexaHU3MbI OTIPe/esIsIOT TposiBiieHue 3ddekTa «maMsiTH GOpMBbI»?

21. Kakue MexaHU3MbI aKTUBAL[K UCITIOMB3YIOT [I/Is1 CO3/IaHUs YCTPONCTB MUKPOCMeIIIeHUs 1
MUKPOTMO3UIIMOHUPOBaHUS? KaKOBbl KOHCTPYKTHBHBIE OCOOEHHOCTH 3THUX YCTPOMCTR.

22. Onwimre 06/1aCTh IPUMEHEHHUs1, KOHCTPYKTHBHBIE 0COOEHHOCTH TeHepaTopOB-BUOPATOPOB.

23. TepeurcnTe BapUaHThl KOHCTPYKI[MH T/IaHAPHBIX ¥ 00beMHBIX MUKPOHH/IYKTOPOB.

24, Kak 3aBUCUT 100POTHOCTh KaTyLIKKA UHYKTUBHOCTH OT 3aHUMAeMOM €10 TUIOILa/IH.

25. Ha30BHTe OCHOBHBIE TUITHI PETY/TUPYEMbBIX KOH/IEHCATOPOB.

26. OnuivTe KOHCTPYKIIMIO M TIPUHITUI 1eHCTBHSA MUKPOAHTEHHBI.

27. OnuiuMTe KOHCTPYKLMU Y TIPUHLIUIT JeMCTBUSI MUKPOpeJie U KOMMYTaTOpOB.

28. TIpuBeuTe TIPUMEPHI PUMEHEHHUs] MUKPOCHCTEMHBIX KOMITOHEHTOB B BBICOKOUACTOTHBIX YCTPOMCTBAX.
29. Ha3oBuTe CXOfiHBIE UepPThI ¥ pa3/InuKe TeXHOJOTHUeCKUX MPOL[eCCOB MUKPOVIEKTPOHUKH U
MUKPOMEXaHHUKH.

30. KakoBo 0CHOBHO€e KOHCTPYKTHBHO-TOTIO/IOTMUECKOe OT/INUKe 3IEMEHTOB MUKDOIEKTPOHUKY U
MHKDPOCHUCTEMHOW TEXHUKU?

31. OnuirTe OCHOBHBIE TEXHOJIOTMUECKHE TPOLIeCChI, UCIT0/Ib3yeMble B MUKPOCHUCTEMHOM

TeXHUKE.

32. OnuirTe OCHOBHEIE OMepaluy ¥ 00/1acTh IPUMEHeHHsT TEXHOJIOTHH C UCTIONb30BaHUEM «KEePTBEHHOT0»
C1osl.

33. OnuIMTe 0CHOBHBIE OMeparvy U 00/1aCTh IPUMEHEHHsT TEXHOIOTUH aHU30TPOIHOTO KUIKOCTHOTO U
ryO0KOro peakKTHBHO-MOHHOTO TPaB/IeHMUSI.

Bonpocsl K 3k3amMeHy
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Buner Ne 1
1. MaremaThueckoe OrnvcaHre UyBCTBUTEIBHOIO 3/IeMeHTa KakK AMHAMUUeCKOM CUCTEeMBI.
2. Onpepenenve f0OPOTHOCTH UHTETPA/IbHBIX UYBCTBUTEIBHBIX 3/IEMEHTOB.

Bbunet Neo 2
1. Ocob6eHHOCTH MHUKPOCHCTEMHBIX UyBCTBUTE/IbHBIX 37IEMEHTOB [IATUMKOB JIMHEHHBIX yCKOPEHHUH.
2. Yripyrue nofiBeCcbl U MeMOPAHBI.

bunet Ne 3
1. Oco6eHHOCTH MUKPOCHCTEMHBIX UYBCTBUTE/TLHBIX IEMEHTOB [JaTUMKOB YIJIOBBIX YCKOPEHMUH.
2. EMKOCTHBIe ITpeobpa3oBaresiv repeMen|eHHH.

Bbunet Ne 4
1. MUKpO3/1eKTPOHHbBIE MPeobpa30BaTe/iy U y3/ibl, BCTPaUBaeMble B MHTETrpa/IbHbIE JATUMKN YCKOPEHUH.
2. 3aMepuTesibHbIE CBOMCTBA MUKPOMEXaHUUECKUX YCTPOUCTB.

BunetNe 5
1. YpaBHeHue JBIKeHUs U TiepefiaTouyHast GyHKLUS MUKPOJaTulKa yCKOPeHUsl.
2. DnmeKTpocTaThueCKrie NpUuBO/bIL.

bunetNe 6
1. Pa3paboTKa CTPYKTYPHOU CXeMbI 1 [TOJTHOM TiepejaTOYHON (YHKIMKM MUKPOCHUCTEMHOTO aKCe/iepoMeTpa.
2. Ten3ope3uncTrBHBIE MTPeobpa3oBaHus JedopMaryii.

bunetNe 7
1. OcobeHHOCTH Ta30/JUHAMHUUECKOTO IeMII(PUPOBAHMST MUKPOMEXaHUUECKUX MasTHUKOB aKCeJIepPOMETPOB.
2. ®opmMurpoBaHue UHGOPMALIUK 00 U3MepSIeMOM yCKOPEHHH.

BbunetNe 8

1. DddekT BAUSHYSA BTOPUUHBIX KOjie0aHUM HHEPI[MOHHOTO Tejla Ha TIepBUYHbIE TTPYU BO31eHCTBUM ITOCTOSTHHOM
Y TIepeMeHHOM YTJIOBBIX CKOPOCTel 0CHOBAHHUSI.

2. Ba3oBble TeXHOI0TUH (OpMO0OpPa30BaHUs.

BbunetNe 9
1. Teopust MHOTOMEPHBIX YTIPYTHX TIOBECOB, TPEOOBAHUSA K UX CTPYKTYpe TIOCTPOEHUS U TlapaMeTpam.
2. YpaBHeHUe [IBIKeHUS U TepeilaTouHast PyHKIMA MUKPOJaTuHKa JaB/IeHuS.

Bunet Ne 10
1. CpaBHUTE/IbHBIN aHA/IN3 Pa3/IMUHbIX KOHCTPYKTUBHBIX CXeM WHepLMa/JbHbIX U3MepUTeIen.
2. TIpeobpazoBarenu fedopMariuii Ha TOBEPXHOCTHO-aKyCTUUECKUX BOJTHAX.

JK3amMeH
IMonoxxuTenbHast OlleHKa MOYXKeT ObITh MOTyYeHa TOMBKO TIPH BLIMOJTHEHUH TTPeyCMOTPEHHBIX paboueit
MPOrpaMMOi KOHTPOJIbHBIX MEPONPUSTUH.

Bormpocsl K 9k3amMeHy ohopMIsIoTCs B BUJje OrineTa. bumeT Bktouaet B cebst jBa TeOpeTUUYECKUX BOIPOCA.
OrjeHKa BBICTaB/ISIETCS COIVIACHO CJIeYHOLUM KPUTEPHUSIM:

«OTJIMYHO» - ITyOOKOe yCBOeHHe MaTepuaria - IoJIHbIe, T0C/Ie[j0BaTe/IbHble, TPAMOTHBIE U JIOTHYeCKH
M3/1araeMble OTBETHI TIPH BH/JOM3MeHEeHHH BOMPOCa, IPaBUILHO 000CHOBaHHbBIE PelleHHs], BlafieHue
Pa3sHOCTOPOHHUMU HaBbIKAMU U [IpHeMamy;

«XOPOLLO» - 3HAHHe MPOrPaMMHOI0 MaTepuasa - FpaMOTHOe H3/I0)kKeHHe, 6e3 CylljeCTBeHHbIX HETOUHOCTeH B
OTBeTe Ha BOIPOC, TIPaBU/IbHOE MPUMeHeHHe TeOpPeTHUeCKUX 3HaHUM, BiiafieHre HeoOX0AUMBIMU HaBbIKaMy
TIPY BBITIOJIHEHUM NIPAKTUYeCKUX 3a/ay;

«y[,OBIETBOPUTE/ILHO» - YCBOEHHEe OCHOBHOI'O MaTepuaJa - IIpA OTBeTe [JOMyCKArTCs HETOUHOCTH,
He/l0CTaTOYHO I1paBU/IbHBIE POPMY/IMPOBKH, HapyILEeHNe T10C/e/[0BaTe/IbHOCTH B U3/I0XKEHUH MaTepuara,
3aTpyAHEeHUs B BBITIOJTHEHUH NPAKTUUECKUX 38/ aHUl;

«HeY/|0B/IeTBOPUTE/IbHO» - He3HAHUe MaTepurasa, IIpY OTBeTe BO3HUKAIOT OLIMOKH, 3aTPyAHEHUs TIpU
BBITIOJTHEHUM TIPaKTU4YeCKUX paboT.

ITpu ycn0BHY MOMHOTO ¥ CBOEBPEMEHHOTO BBITIOTHEHHSI BCEX I1pe/lyCMOTPeHHbIX paboueii mporpaMmoit
JMCLIMTIMHBI KOHTPOJIbHBIX MEPOIPUATHI oycKaeTcsi 0(hOpMIISTh 5K3aMeH M0 AUCLUITIMHE HAa OCHOBAaHUU
TecTpoBaHus: 20 BOIIPOCOB, 1 aKaZileMU4YeCKuii yac.

Kputepun olieHMBaHNA — NPaBWIbHbIE OTBETHI Ha TIOCTaB/IeHHbIe BOMIPOCH];

TI0KasareJb OL|eHUBAHUs — IIPOL|EHT BepHBIX OTBETOB Ha BOIIPOCHI;
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LIKa/1a OLeHUBaHUs — BbIEJIEHO 4 YPOBHS OCBOEHUST KOMITeTEHLIUIA:

- BBICOKU, OIjeHKa "oTinuHO", 60/iee 80 % TMpaBU/ILHBIX OTBETOB;

- I0CTaTOUHbIH, orjeHKa "xoporio”, oT 60 10 80 % npaBUILHBIX OTBETOB;

- TIOPOT'OBLIH, OljeHKa "yaoByieTBopUTenbHO" 0T 50 10 60 % MpaBUILHBIX OTBETOB;

- KpUTUYEeCKUM, OLleHKa "Hey/[0B/IeTBOpUTensHO", MeHee 50 % ITpaBU/IbHBIX OTBETOB.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paspen 1. Koncrpykiuu u KonnokBuywm,
3 g MPHHLHIEBI paboThI 31 | 10 3 4 3 27 15 Bormpocsl/
MHKPO3/IEKTPOMeXaHHUeCKUX 3a/laHus 110
npuodopoB. Temam I13
Pazpgen 2. TexHosoruuecKue Konnokeuywm,
3 g |0CHOBBI MPOM3BOACTEA 27 8 4 0 4 19 5 Bormpocsl/
MHUKPOMeXaHUYeCKHUX 3a/laHus TI0
npuodopoB. Temam I13
Pasgen 3. JiiemenTHanA 0a3a K%JIOJ::)K(?;BSW’
3 6 |[MHKpoOMexaHHMYeCKHX 27 | 12 4 4 4 15 30 P
npubopon 3a/IaHKs T10
: Temam I13
Pazpgen 4. lunamuka U3 Bonpocsl/
3 6 |MHMKpoO3/IeKTpoMeXxaHUYecKux | 27 6 3 0 3 21 25 3a/laHus 110
npubopoB. Temam I13
Paspgen 5. ismepurenbHbIe Boripocet k
CBoOliCTBa JK3AMEHY,
3 6 32 | 15 3 9 3 17 25 Bormpocsr/
MHKPOMeXaHUYeCKHUX
npuGopos 3a/IaHusA T10
P : Temam [13
Bcero 3a 6 cemecTp 144 | 51 | 17 17 17 93 100
Bcero nmo guciun/mHe 144 | 51 17 17 17 93 100
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Kputepuu oneHuBaHus

IICK-2.1

Ne 1
Ne 2
Ne 3

Ne 4

Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10

Ne 1
Ne 2
Ne 3

Ne 4
Ne 5

Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Bonpocbl omkpbimoz2o muna:
[aiiTe onpefiesieHrie MOHITUIO "MHTerpaibHas cxema'"
MUuKpoakceiepoMeTpsl [OZPasestoTCs

MO3MC MOryT NPUMEHATHLCS J/Is1 U3MepeHus: (hU3MUeCKUX BeJTMUMH B MEXaHUUECKOM,
TEeIIOBOM, XUMUUECKOM, ONTHUECKOH, MArHUTHOM U 97IeKTpUUeCcKol obmactax. Kakue
(u3nuecKye BeTMUMHBI U3MEPSIOTCS B KaK/0H KOHKpPeTHOW 00/1acTH? Yka3aTh
COOTBETCTBUE

MuKpo3neKTpoMexaHnJeCKHe TIPHO0PEI MOTYT ITPUMEHSITHCS B MeJIULIHEe, SHepreTHKe,
HeTera3oBo¥ MPOMBIIITIEHHOCTH, aBTOMOOM/IeCTpoeH!H, 060poHe. CorocTaBbTe
00/1acTH MPUMEeHeHUsI C COOTBETCTBYIOLLUMU OTPAC/ISIMHU.

Kakwue ObIBaOT MpHeMbI HHTerpaLiy TIPH COOPKe M3e/nii 31eKTPOHHON TeXHUKHU?
UTo Takoe meyaTHbId MOHTaX?

B 3aBMCHMOCTH OT CTelleHH >KeCTKOCTH OCHOBAHKSI pa3/InyaroT [eyaTHble 71aThl:

Y neuartHbIX IJIaT A/ TPAAULIMOHHOIO MOHTaKa IJIOTHOCTh MOHTa)Ka XapaKTepu3yeTcst
B kakux 00/1aCTSIX MOTYT PUMEHSITCSI UHTerpasbHbIe JaTIYNKU?

Kakue ¢usnueckue BeTMUnHEBI (TTlapaMeTphl) MOTYT U3MEPSITLCS C TIOMOLIIBIO
WHTETpa/bHBIX JaTUHUKOB?

Bonpocbl 3akpbimozo muna:

B kakux 06/1acTsX MOTYT IPUMEHSITbCSI UHTerpasbHble JaTIYUKU?

ITo kaxoii hopmyrie oripezessieTcs yAJIMHEHe KOHCOJH 3a cueT Ibe3o3¢dekra?

BepHo 1m yTBep>keHue "Tporjecc u3rotoraeHuss MOMC-ycTpoicTBa BKITFOUAEeT B cebst
psiz, omepaLyii C UICXOAHBIMU MaTepuaaaMu: IUTorpaduio U TpaBiaeHue’"?

[aiite oripefiesieHue MOHATHIO UTOrpadus

BepHo mu ytBepxkeHre "TpaBieHue BellleCTBa MHbIMU C/I0BAMU 3TO HaHECEHWE WU ero
ypanexue"?

Mo kakoti dhopmyrie orpezesisieTcsl yAJUHeHe KOHCOMU TP HarpeBaHUM?

ITo kakoti hhopmyiie orpezensieTcst U3rud 6MMopdHOM KOHCO/IM TPH HarpeBaHUM?

Ha kakue BU/IbI TTO/Ipa3fesistoTCs MUKPOAKCeepOMEeTPhI TT0 BULY U3MepsieMOro
yCKOpeHus1?

[To npuHIUMY AeHCTBUSI MUKPOZJATUMKY AAB/IeHUS [e/ATCs Ha:

[TepeunciiiTe 0CHOBHBIE TEXHOJIOTHUECKKE TIPOLIeCChl Mpou3BogcTBa MOMC
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