





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:

OIIK-7 — crmocobHOCTb OCyIIecTBAsATE 000CHOBaHHLIM BBIOOD, pa3pabaTbiBaTh M pean30BBIBaTH Ha
TpaKTHKe CXeMOTeXHHWYeCKHe, CHCTeMOTeXHUUYeCKHWe M anrapaTHO-TIPOrpaMMHbIe pelleHHsl [jig CHCTeM
aBTOMAaTU3aLMU U YIIPaBJIeHUs]

IICK-1.3 —  cnoco6HOCTb  TIPOBOAWUTH  TPOEKTHO-KOHCTPYKTOPCKHWE  paboThl  T0  CO37IaHUIO
3/IeKTPOMeXaHUUeCKMX U MUKPOMeXaHHUUeCKHUX YCTPOWCTB CHUCTEM YTIPaB/eHus JAeliCTBIeM ManorabapyuTHBIX
JleTare/IbHBIX aIaparoB

IICK-1.4 — crocobHOCTs pa3pabaTbiBaTh KOMIUIEKCHPOBAHHBIE MHOrOQYHKIMOHA/bHBIE aABTOHOMHBIE
WHQOPMAaLMOHHBIE CUCTEMBI /i/IsI yTIPAB/IeHUs JBI)KeHeM MaiorabapyUTHBIX JieTaTe/IbHbIX arliapaTtoB

@®opMHPOBaHHNIO KOMIIETEHLIUI CITy)KUT JJOCTIDKEHHE CIIeAYIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
OIIK-7

3HAHUA:

KOHCTPYKLIMH, IPUHLMIIOB paboTel 1 obnactu mpuMeHeHnss MOMC;

YMeHuUs:

OpHUEHTHPOBAaThCsl B MHOrooOpasvy TeXHOJOTHUeCKUX OCHOB IIPOM3BO/CTBA MHUKPOMeXaHU4eCKHX
rpubopoB;

HABbIKU:

MIPUMEHSTh 3HaHUS O [JuHamMuKe UD MUKpPOMEeXaHWUeCKUX TPUOOpPOB, ypPaBHEHWH [BIKEHUS U
repeiaTOYHbIX QYHKLWI MUKPOAKCeIepoMeTPOB.
IICK-1.3

3HAHUA:

TeXHOJIOTUl U3rotosaeHuss MOMC;

YMEHUA:

pa3pabartbiBaTh 37eMeHTHY0 6a3y MOMC, y/0BIeTBOPSIONIYIO (hYHKIIMOHAIbHBIM TPEOOBAaHUSIM;

HABbIKU:

BLIOMpATh 371eMeHTHYI0 6a3y MUKpOMeXaHW4eCKUX MpUOOpOB.
IICK-1.4

3HAHUA:

MEeTO/|0B BBITIOJIHEHUS TIPOEKTHBIX PacueToB 3/eMeHToB MOMC;

YMeHus:

CaMOCTOSITe/ILHO paboTaTh C HOPMAaTUBHO-TEXHUYECKOM JOKYMeHTar e

HABbIKU:

TIPUMEHSITE TIpodeCcCHOHa/bHBIE 3HAHWS HOPMAaTUBHOM I0KYMeHTALH, UCIOIb3yeMO 1py pa3paboTke
MOBMC.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa MUKPOJJIEKTPOMEXAHUWYECKUWE CUCTEMBI siBasieTcst AUCLUTIIMHON
o0s13aTe/IbHOI yacTu 6;10Ka 1 MporpamMMbI TIOATOTOBKHM TI0 HarpasieHuto 27.04.04 YnpaeneHue 8
mexHu4ecKux cucmemax.

CopepxaHue [UCLIMIUIMHBI SBJISAETCS JIOTUYeCKUM Tpogos/pkeHueM aucrmruivH: YMCJIEHHBIE
METO/Jbl MOJE/INPOBAHUS ITPOLIECCOB, HAYUHO-UCCJ/IEJOBATE/IBCKASI PABOTA,
MATEMATNYECKHUE METO/Jbl OBPABOTKN WH®OPMAIIUN, IIPOEKTUPOBAHUE U
MO/JAE/INPOBAHUE JJIEKTPOMEXAHUYECKHUX CUCTEM, MATEMATNYECKOE
MOJAE/IMPOBAHUE OBBEKTOB W CHUCTEM VYIIPABJIEHUS, WHHOBAIIVMOHHBIE
OBPA3OBATE/IBHBIE TEXHOJ/IOTYM, METOJOJIOTYS HAYYHBIX WCC/IEJOBAHUI,
OPTAHM3AIIUA PA3PABOTOK M WCCJIEJOBAHHI, COBPEMEHHASI TEOPUSA
YIIPAB/IEHUSL.

CopepkaHvie AUCLUATIMHBI SIB/IsIeTCST  OCHOBOM it ocBoenus auctivruivd: BBITIO/THEHUE,
IMOAI'OTOBKA K IMPOLEAYPE 3AIINTHBI n 3ALIUTA BBIITY CKHOM
KBAJTMOGUKAITMOHHOM PABOTBI, HAYYHO-UCCJ/IEJJOBATE/IbCKAS PABOTA,
TEXHOJ/IOTNYECKAS (ITPOEKTHO-TEXHOJ/IOI'NMYECKAS) ITPAKTUKA, ITPEATUIIVIOMHAS
IMPAKTUKA.

ITpeBapuTe/bHBIE KOMITETeHIIH, ChOPMHUPOBaHHEIE ¥ 00yUaroIierocs 0 Havyasna U3yuyeHHs AUCLUTUIMHBL:

e OIIK-10 — CnocobeH pykoBOAUThL pa3pabOTKOM METOUUECKUX U HOPMATUBHBIX JJOKYMEHTOB,
TeXHUUYeCKOU IOKYMeHTAIUy B 00/1aCTH aBTOMATH3alMK TeXHOIOTHUECKUX TIPOLIeCCOB ¥ TIPOU3BO/ICTB, B
TOM YMCJIe TI0 )KU3HEHHOMY LIMK/Ty NIPOAYKLIMU U ee KaueCTBY

¢ OIIK-2 — CrniocobeH ¢hopMy/nMpoBaTh 3a/jauu YIIPaBAeHHUs B TEXHUUECKUX CUCTEMAaxX U 000CHOBBIBATh
METO/IbI UX pelleHust

¢ OIIK-3 — CriocobeH caMOCTOATEILHO PellaTh 3a/jauMl yIpaB/JIeHUs B TEXHUUeCKUX CHCTeMax Ha 0Oa3ze
TOC/IeIHUX JOCTV)KeHUI HayKW U TeXHUKU

¢ OIIK-5 — CrniocobeH POBOJWTE MaTeHTHLIE UCC/Ie0BAHMS, OTIPe/IeNSiTh (HOPMbI ¥ METO/IbI TIPABOBOM
OXPaHbI U 3aLLXTHI [1PaB Ha pe3yJIbTaThl UHTE/UIEKTYa/IbHOM J1eATe/TIbHOCTH, PACIIOPSKAThCs IIpaBaMy Ha
HUX [/1s1 pelleHus 3aa4 B pa3BUTUSI HAYKU, TEXHUKU U TeXHOJIOTUU

¢ OIIK-6 — CrniocobeH oCyIiecTBAATL COOP U MPOBOAUTEL aHA/IN3 HAyYHO-TEXHUUeCKOH MH(MOPMAIHH,
0000111aTh OTeueCTBeHHBIN U 3apy0eKHbIH OIBIT B 06/1aCTH Cpe/iCTB aBTOMAaTH3alliy U yTIPaB/IeHuUs

¢ OIIK-7 — CniocobeH ocyliecTBAATE 000CHOBAHHBIN BLIOOD, pa3pabaThiBaTh M peajn30BLIBaTh Ha
MPAaKTHKe CXeMOTeXHUYeCKHe, CUCTEMOTEXHUYECKYE U alllapaTHO-IIPOrpaMMHbIe pellleHus [JIs CUCTEM
aBTOMaTHU3alUU U yIpaB/ieHUs]

¢ OIIK-8 — CrniocobeH BbIOMPATh METO/IbI M Pa3pabaThiBaTh CUCTEMBI YIIPABIEHUS C/IOKHBIMU
TeXHUYeCKUMHU 00BeKTaMM U TeXHOJIOTHUe CKUMHU TIPOoLieCccaMmu

¢ OIIK-9 — CriocobeH pa3pabaTbiBaTh METOAUKU U BBITIOJHSATH IKCIIEPUMEHTBI Ha [IeMCTBYIOLIUX
00BeKTax ¢ 00paboTKol pe3y/bTaToB Ha OCHOBE WH(POPMAIMOHHBIX TEXHOIOTHIA U TEXHUUECKUX CPeJCTB

¢ [TK-92 — criocobeH K caMOpa3BUTHIO B YCJIOBUSIX HeoTpe/ie/IeHHOCTH, (hopmymrupoBath cebe
obpa3zoBaTe/bHbIE TIe/U TI0/] BO3HUKAFOII[He XXU3HEHHbIE 33/Iauu, BEIOUpaTh CIIOCOObI PellieHus U
HaripaB/ieHUs1 Pa3BUTHS

¢ TICK-1.1 — CrniocobeH pa3pabaThIBaTh U peaM30BbIBaTh KOMILJIEKCHBIE MaTeMaTHUeCKHe MOZIe A
aBTOHOMHBIX MH(OPMALMOHHBIX U yTIPaBJSIOLIMX CUCTEM

¢ TICK-1.2 — CriocobeH Ha 0OCHOBe COBpeMeHHOU TeOpUH yIpaB/ieHUs PelliaTh 3a/laui aHa/iu3a U CUHTe3a
ABTOHOMHBIX MH(OPMALMOHHBIX U YTIPAB/SIOLUIMX CHCTEM Pa3nYHOr0 Ha3HaueHus], pabOTaoIINX B
5KCTPeMaJIbHBIX YC/IOBUSIX

¢ TICK-1.3 — Crioco6eH MpoBOIUTh MPOEKTHO-KOHCTPYKTOPCKHE PabOTHI 10 CO3/JaHHI0
3JIEKTPOMEXaHNYeCKUX U MUKpOMeXaHUUeCKHUX YCTPOWCTB CUCTeM YIIpaB/eHHs JAelCTBHEM
MasiorabapUTHBIX JieTaTe/IbHbIX arlfiapaToB

¢ TICK-1.5 — Cnocoben pa3pabaTbiBaTh yueOHO-METOJUUECKHE U KOHTPOJIbHO-U3MEPHUTE/TbHBIE
MarepuaJibl, MJIAHAPOBATh MPoLiecc 00yyeHus:, MPOBOAUTL yueOHbIe 3aHSITHsI, KODPEKTHO OLIeHHUBATh
3HaHWS 00yYaeMbIxX

¢ YK-1 — CrniocobeH oCylecTB/ISIThL KPUTHUECKHH aHau3 TPOO/IeMHBIX CUTYalldi Ha OCHOBE CUCTEMHOTO
TOZIX0/1a, BhIPAOaThIBAaTh CTPATETHIO IEUCTBUM

¢ YK-3 — CrniocobeH opraHM30BBIBaTh U PyKOBOAUTL Pab0TOM KOMaH/bI, BEIpabarsiBasi KOMaHJHYIO
CTpaTeryio J/s JOCT)KeHUs OCTaB/IeHHOH 1ie/T



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. KOHCTPYKIMH U IPUHIUINBI PAab0THI
6 1] |wmKposnekTpomexanuyeckux mpuGopos. 1.1 Mecto MUKpOCHCTeMHOI 30 9 3 6 o1 15 15 15
TeXHUKH B CUCTeMe TeXHUUYeCKUX HHHOBﬂuHﬁ. OCHOBHBI€ TIOHSITUS U
onpefeneHys. 1.2 OceBble 1 MassTHUKOBbIE aKCe/IePOMETPEL.
Paspen 2. TexHo/oru4yecKue 0CHOBBI IPOU3BO/JCTBA
MHKP KHMX npu6opos. 2.1 Marepuabl: KpUCTasbl
(KpeMHUH, apceHn/| ra/us, KpeMHUeBble KOMIO3UTBI), MeTalbl. 2.2
BeiparijuBaHue U JeNOHUPOBaHUe TOHKUX TIIEHOK (dnUTaKkcusi, Auddysus,
6 11  |voHHas umruiaHTauus), autorpadus ( hotonurorpadus, 40 12 4 8 28 5 5 5
3/1eKTPOHHOJTyueBasi, peHTreHoBcKast). 2.3 TpaBneHue (M30TpOIHOe,
aHM30TPOIHOE U JpyTHe BHibI). KOHTPO/Ib pa3MepHBIX napameTpoB. 2.4
V3roToB/ieHre MUKPOCTPYKTYP (6a30Bble TEXHOIOrUH
(hopmoo6pa3oBaHusi, MUKPO3/IEKTPOHHBIE /IEMEHTBI).
Paspen 3. diiemenTHas 6a3a MHUKpOMeX CcKHX npubopos. 3.1
Yripyrue roggecs 1 MeMOpaHbI (KeCTKOCTh MOABECOB, IJIaBHbIE (OPMBI 1
YaCTOTHI MaJIbIX Kosiebanuii U3D. BusiHie MacChl YIpYyTHX 3JIEMEHTOB Ha
YacToThl COOCTBEeHHBIX KoneGanuit). C60pKa 1 UCTIbITaHUs.
6 11 MUKPO3/IeKTPOMeXaH1ueCKux npubopos. 3.2 [IpsiMbie npeobpa3soBaresi 42 12 4 8 30 30 30 30
(emkocTtHbIe, Ha M/II1-TpaH3ucrope, TeH30MeTpHUUeCcKye, Ha
TIOBEPXHOCTHO-aKyCTHUeCKMX BOJIHaX ¥ Ha cTpyHe). 3.3 O6parHbie
npeoGpasoBate/y (aKTIOATOPbI) 3/EKTPOCTAaTUYECKHUE.
MarHuTos/1eKTpuyecKre. J1eKTPOMarHUTHbIE.
Paspen 4. lunamuka U MHKPO3/IeKTPOMexaHHYeCKUX Npubopos.. 4.1
6 11 ‘YpaBHeHue fBrkeHus: U3 mMuxpoaxcesiepomeTpos. 4.2 [lepesarounsie 39 9 3 6 30 25 25 25
¢yHkimn YO Mukpoakcenepometpos. 4.3 T'azoBoe AemndupoBanue UD.
Paspen 5. i3mepuTenbHbIE CBOWCTBA MUKPOMeX KHX puéop
6 11 5.1 MuKpoakceiepoMeTpsl IpsiMoro ripeobpa3zoBanusi. 5.2 29 9 3 6 20 25 25 25
MuKpOaKcenepoMeTphbl KOMIEHCALMOHHOI0 NPeo6pa3oBaHHsl.
Bcero 3a 11 cemecTp 180 51 17 34 129 100 100 100
Bcero no gucuuniMHe 180 51 17 34 129 100 100 100
3.2. AyAuTOPHBII NPAKTUKYM
Ne OoneMm,
H0Mep U HAMUMEHOBdHHE pa3/jie/id JUCHUII/IUNHBI Tema MNPAKTHYECKOIr'o 3dHATUA
n/n ayj. yacos
1 Pa3gesn 1. KOHCTPYKLMY U TIPUHLUIIBI PAOOTHI EMKoCTHOI akcenepoMeTp TUIa 6
MHKDO3/IeKTPOMeXaH1ueCKUX PUOOPOB. AJIE.
2 |Pasgen 2. TexHOIOrMUeCKKe OCHOBLI TIpou3BoACcTBa  |[JIuTorpadus, TpasneHue. 4
3 |MHKpOMeXaHW4eCKHX IpUOOpoB. N3rorossieHre MUKPOCTPYKTYP. 4
4 Pazpen 3. DnemenTHasi 6a3a MUKpoMexaHuueckux  ([Ipsimble U oOpaTHbIe 8
nipruOOopOB. npeoOpa3oBaTey.
5 Pazpen 4. unamuka U2 YpaBHeHMe BrwKeHHUs: UD oceBOro 6
MHUKPO3J/IEKTPOMEXaHNYEeCKUX HpI/IGOPOB. MHKPOdKCe/IeEpOMETPaA.
6 Pasgen 5. VIsmepuTtenbHbIe CBOMCTBa OuMbKy U3MepeHust 6
MUKPOMEXdHUYECKUX HpI/I60pOB. MUKPOdKCEeJIEDOMETPAMHU.
Bcero 3a 11 cemecTp 34
3.3. CamocrosTensHas pabdora crygenta (CPC)
No Homep u HaMeHOBaHue pa3jesia Oo0nemMm,
COAEP)KHHI/IE yqeﬁﬂoro 3aaHUA
n/n AUCIUII/THHBI YacoB
1 Bnusinre Macchl YIPYTHUX 3/IEMEHTOB Ha 13
Pa3gen 1. KOHCTPYKIMYM Y IPUHIUTIBI paboThI UaCTOTY cOGCTBEHHBIX KO/eOaHHiA.
2 MHUKPO3J/IEKTPOMEXdaHNUYEeCKUX HpI/I60pOB. HOBTOpEHI/Ie JIEKIJTMOHHOT'O MaTepHraJia. 4
3 IToaroroBka K pakTU4YeCKUM 3aHATUSIM. 4
4  |Pa3gen 2. TeXxHONMOTrMYeCKUE OCHOBBI bazoBbie TexHo0TMY (hOPMUPOBAHUS U 16
IMPpOMU3BOACTBA MUKDPOMeXaH1UUeCKUX c6opKa MHKPO3J/IEKTPOMEXaHNUYeCKUX
6 10481




TpuOOpOB. npubOpOB.
5 [ToBTOpEHMe TeKLIMOHHOTO MaTepurara. 6
6 [ToaroToBKa K MpaKTHYeCKUM 3aHSATHUSIM. 6
IMTpeobpa3zoBatenu Aehopmariyii Ha
7 IOBEPXHOCTHO-aKyCTUYeCKUX BOIHAX U Ha 14
Pazgen 3. DneMeHTHas 6aza CTpyHe.
MHUKpPOMeXaHW4deCKUX MpUO0pOB.
8 IToBTOpEHMeE JIEKL[MOHHOI'O Marepuarla. 8
9 IToaroToBKa K IpakTUYECKUM 3aHSTUSIM. 8
l'azoBoe gemmnupoBanue YD
10 MHKpOaKCeepoMeTpOB U MUKPOJaTUMKOB 14
Pazpen 4. unamuka U2 ABeHys.
11 |VMKPOI/ICKTPOMEXAHIHUECKUX T 160poB, IToBTOpEHMe JIEKLMOHHOI0 Marepuara. 8
12 ITonroToBKa K NpakTUYeCKUM 3aHSTUSIM. 8
13 Koppek1jusi 4aCTOTHBIX XapaKTepUCTHK U 12
Pa3gen 5. IamepurenbHbIe CBOMCTBA OLUMOKHM U3MepeHHs! aKCe/IepOMETPOB.
14 |MHUKpOMeXaHWYeCKUX ITPUOOpPOB. IToBTOpEHME JIEKLJMOHHOTO MaTepuarna. 4
15 [ToaroToBKa K MpakTAYeCKUM 3aHSATHUSIM. 4
Bcero 3a 11 cemectp 129
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUII/IMHBI
CEMECTP HEJIE/IN CEMECTPA
112(13] 4 |5 6 7 9 10 |11 12 |13|14|15| 16 17
11 BII3 AP | BII3 Komn | AP BII3 AP | Bomp. Ok3

YcnoBHble 0003HaYeHMS:
¢ TP — npiarHoCcTHYecKas pabora;
e BII3 - Bonpocsl/3aganus 1o temam [13;
o Ko/ — KoiokBuywM;
e Bomnp. 3K3 — BONPOCHI K 3K3aMEHY.

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJIUTCS B [IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:

[IMarHoCTUYeCKasi pabora;
BOIPOCKI/3a/jaHus 1o TeMam [13;
KOJIIOKBUYM,;

BOTIPOCHI K 3K3aMeHy.

IIpomMeskyTouHasi arTecTanus IPOBOAWUTCS B popMax:

5K3dMeH.

10481




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:
He Tpe0yroTCs.

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:

. WPS Office;

. 7-Zip;

. Adobe Reader;

. Google Chrome;

. PTC Mathcad Prime 5.0;

. Matlab 2015a SP1;

. Ansys Multiphysics 2019 Teaching Advanced;
. FEMM.
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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. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

. InTepakTuBHas JOCKa;

. ITpoexTop;

. WPS Office;

. 7-Zip;

. Adobe Reader;

. Google Chrome;

. PTC Mathcad Prime 5.0;

. Matlab 2015a SP1;

. Ansys Multiphysics 2019 Teaching Advanced;
. FEMM.
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6.3. IIpouee:

1. pabouee MeCTO Mperno/aBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTyZIeHTOB, OCHAIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MUKPOJJIEKTPOMEXAHNYECKUE CUCTEMbI

AnHoTanusa paboueii nporpaMMsl

Ouctuminia MUKPOJJIEKTPOMEXAHUYECKUE CUCTEMBI siBaseTcss  AUCLUTIIMHON
ob0sA3areNlbHOM uYacTH 0/10ka 1 mporpaMmbl TIOATOTOBKM MO HampasieHuio 27.04.04 YnpaeneHue &
mexHuuecKux cucmemax. JucivriyinHa peanusyetcs Ha (akynbreTe E Opykue U cucTeMbl BoopykeHusi BI'TY
"BOEHMEX" wum. [J.®. VYcrunoBa xkadenpoit E6 ABTOHOMHBIE WH®OPMALIMOHHBIE U
YITPABJIAROLINE CUCTEMBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:

OTIK-7 crocoGHOCTh OCYIIeCTBISATh 000CHOBAaHHLINA BBHIOOD, pa3pabaThiBaTh M Pean30BbIBATHL HA MPAKTHKE
CXeMOTeXHUUeCKHe, CUCTEMOTeXHIUeCKHe U alllapaTHO-TPOrpaMMHbIe PeIlleHus /Il CUCTEM aBTOMAaTH3al[uH U’
yTIpaB/IeHus;

ITICK-1.3 criocoOHOCTh MPOBOUTH MPOEKTHO-KOHCTPYKTOPCKUE PAabOThI TI0 CO3/IaHUI0 3/IEKTPOMEXaHUUe CKUX
1 MUKPOMEXaHUUYEeCKUX YCTPOHCTB CUCTEM YTIPaB/Ie€HUS [eHCTBUEM Ma/orabapUTHBIX JIeTaTe/bHbIX arlapaTos;
[ICK-1.4 criocobHOCTL  pa3pabaThiBaTh  KOMIUIEKCHDOBAHHBIE ~ MHOTO(MYHKI[MOHAIBHbIE — aBTOHOMHBIE
WH(POPMAIMOHHBIE CUCTEMBI JIJIsl YIIPAB/IEHUS IBI)KEHUEM MaiorabapyTHBIX JieTaTe/bHbIX araparos.

CozepkaHre JUCLIMIIIMHBI OXBaThIBAeT KPYr BOMPOCOB, CBSI3aHHBIX C TEPMUHOJIOTHEH, KaacCHUbHKaIMeH,
KOHCTPYKLMeH U MPUHLANAMH paboThl MUKPOMEXaHUUeCKUX 0CEBBIX Y MasTHUKOBBIX aKCeIepOMeTpPOB. [aHbI
OMMCAaHWEe U pacueT TMpSMbIX (JAaTUMKOB IepeMellieHnid U Aedopmaiuii) U o0paTHbIX (JATUMKOB CHMT U
MOMEHTOB) Mpeobpa3oBatesieli B MUKDOMEXAHHUYECKOM UCIIOJTHEHUH. PacCMOTpPeHbI KOHCTPYKTUBHBIE CXEMbI U
pacueT yMpyrux MOJBECOB U MeMOpaH, JUHAMHMKA UYBCTBUTENbHBIX 3/IEMEHTOB, BK/IOUAKOIIAs ypaBHEHUS
IIBIDKEHUs, TiepefaTouHble (YHKIMH, YaCTOTHbIE XapaKTepUCTUKU U (DYyHKIMOHA/IbHbIE 3aBUCUMOCTH
MepeMeIleHUH UyBCTBUTE/ILHBIX 3JIEMEHTOB OT WM3MepsieMON Be/JWUMHBLL. JlaHbl pacueT Tra30BOr0 M
KOHCTPYKLIMOHHOTO ZIeMII(UPOBaHNsI, TEODUsSI W pacyeT W3MEPUTENbHBIX Iiereidl MpuOOopoB TMpSMOro |
KOMTIEHCAIMOHHOTO NMPeobpa30BaHui, a TaK)Ke OCHOBHbBIE MTOTPEITHOCTH U3MEPEHHM, PUMEPbI BEIUMCIEHUH.

[TporpamMmMotii AUCHUTIIMHBI TIPeyCMOTPEHHBI CleyIolijie BUABI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYIE€HTOB TIPOBOJUTCS B JUCKPETHBIE BDEMEeHHbIE HHTEPBA/IbI B
crenyommx popmax:
e UArHOCTUYECKas pabora;
e BOIMpOCHI/3aaHus 110 TemMam I13;
*  KOJ/UIOKBUYM;
e BOMpPOCHI K 9K3aMEHY.

HPOMe)KyTO‘lHaﬂ dTTecTalus IIpOBOAUTCA B (l)OpMElXZ
¢ 5S5K3dMeH.

OO01jast  TPy/I0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiasgeT 5 3.e., 180 u. TIporpamMmol AWUCIUTUTHHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTe/lbHas paboTta
cryzaenra (129 ua).
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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 0CBOEHHS AUCLMIUIMHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 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.

TpyRoeMKOCTB,
HaumeHnoBaHune padoThI PexomeH/lyeMas 1uTeparypa wac
Pazpen 1. KoOHCTPYKIjMH U IPUHLMIBI Pa00ThI MUKPO3/IEKTPOMeXaHHYeCKHX MPUOopoB.
B. [. BaBunos. . MUKpPOCUCTEMHBIE JaTYUKA
BimsitHre Maccel ynpyrux 3/1eMeHTOB Ha | usuueckux BeiunH: Mocksa: TexHocdepa, 2018 13
YacToTy COOCTBEHHBIX KOJiebaHUH. (T'maBbI 1-2)
P. T". IxekcoH. . HoBelimme fgarumku: M.:
TToBTOpeHHe JIeKLMOHHOTO MaTepyana. Texnocgepa, 2008 (Bribopouro 1o paszesnam) 4
B. 4. PacrionoB. . MuUKpoMexaHHUeCKye pUOOopbI:
M.: MawmmHoctpoenue, 2007 (I'maBa 1, ctpaHULIbI
ITogroTroBKa K NpakTAUUeCKUM 3aHSATUSIM. 4
9-12, 18-47)
Wroro mno pasgeny 1 21
Pa3gen 2. TexHO/IOTHYECKHE OCHOBBI MPOU3BOJCTBA MUKPOMEXaHUUECKUX MPUOOPOB.
Ba3oBble TEXHOJIOTUU Cl)OpMI/IpOBaHI/IH U B. ,Z[ BaBunos. . MI/IKpOCI/ICTEMH])Ie AaTUUKH
CﬁopKa MHKPO3JIEKTPOMEeXaHUUe CKUX (bI/I3I/I‘—IECKI/IX BeJIMUrH: MocCKBa: TEXHOC(bepa, 2018 16
npu6OpOoB. (I'masa 1)
B. f1. PacrionoB. . MUKpoMexaH1uecKue pruoboph:
[ToBTOpEHME NEKIIMOHHOTO MaTepHaria. ] 6
M.: MawuuHoctpoenue, 2007 (I'1aBa 2, cTpaHULIbl
[NoaroroBka K MpakTUYECKUM 3aHSITHSIM. 120-134) 6
Wroro no pasgeny 2 28
Pazgen 3. J/ieMeHTHasA 0a3a MUKPOMeXaHHMYeCKHX NMPHOOpPOB.
Ipeobpasosare/mm feopmaruii Ha B. 1. BaBuios. . MUKpocCUCTeMHbIe JaTUYUuKU
TIOBePXHOCTHO-aKyCTHUECKUX BO/IHAX M | (husnueckux BesmunH: Mocksa: Texnocdepa, 2018 14
Ha CTpyHe. ('naBel 3-4)
IToBTOpEHME NEKITMOHHOTO MaTepuana. | B. f. Pacrionos. . MUKpomMexaHUueCKue prUOOopkI; 8
[ToaroroBka K rpakTAye CKUM 3aHSITHSIM. M.: Mawmsocrpoenwe, 2007 (Crpanunupt 143-192) 8
Wroro no pasgeny 3 30
Pazgen 4. lunamMmuka YD MUKPO3/IeKTPOMEXaHNUeCKHX IPUOOPOB.
T'azoBoe semripuposanme 43 B. [I. BaBu/oB. . MUKpOCHCTeMHBIE JaTUMK/
MHKDPOAKCe/lepOMeTPOB 1 ¢usnueckux BeauunH: Mocksa: Texnocdepa, 2018 14
MUKPO/IaTUMKOB /IaB/eHUsI. (TnaBel 3, 6, 8)
IToBTOpEHUE NIEKIMOHHOTO MaTepuasa. | B. fI. Pacromnos. . MUKpoMexaHHUeCKUe TPUOOpHI: 8
IToATOTOBKA K pakTHuecknuM 3ansTusM. |M.: MaumHocrpoetue, 2007 (Crpanmiist 196-244) 8
Urtoro no pazpeny 4 30
Paspen 5. i3mMepuTe/IbHbIE CBOHCTBAa MUKPOMeXaHHYeCKUX IPHUOOPOB.
Koppekiysi 4acTOTHBIX XapaKTepUCTUK U B. I. Basunos. . MIﬁPOCHCT%MHHe AaTqHKZI’Iow 12
OUINBKH M3MepeHHs aKCeePOMETPOB. ¢dusnueckux BesmunH: MockBa: TexHocdepa,
(I'naBa 8)
TToBTOpeHuUe /IeKLMOHHOTO MaTepHara. B. 4. PacrionioB. . MUKpoMexaHUUeCKHe TTPUOOPKI: 4
M.: MammHoctpoenue, 2007 (['aBa 5, crpaHUIbI
[MoaroToBKa K MpakTUYeCKUM 3aHSITUSIM. 346-353) 4
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MUKPOJJIEKTPOMEXAHUYECKWE CUCTEMBI

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT 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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Boripochkl K 3k3amMeHy 0(hOpMIISIFOTCS B BU/je OuseTa. IIpuMepHbIe BApUAHThI 9K3aMeHAI[AOHHBIX
OU/IeTOB:

Buner Ne 1
1. MaremMaTHhueckoe oIrcaHye YyBCTBUTEIBHOIO 3/IeMeHTa KaK AUHAMUUeCKOM CUCTEeMBI.
2. Onpezenenye f0OPOTHOCTH UHTEIPA/IbHBIX UYBCTBUTE/IbHBIX 3/IEMEHTOB.

Bunert Ne 2
1. OcobeHHOCTH MUKPOCHUCTEMHBIX UYBCTBUTE/IBHBIX 37IEMEHTOB JIaTUMKOB JIMHEHHBIX YCKOPEHHUH.
2. Yrpyrue noJBechl U MEMOpaHBHI.

Bbusnet Ne 3
1. Oco6eHHOCTH MUKPOCHCTEMHBIX UyBCTBUTE/IBHBIX 3/IEMEHTOB [JATUMKOB YITIOBBIX YCKOPEHUH.
2. EMKocTHbIe peo6Opa3oBare/v TiepeMelieHHH.

Bunet Ne 4
1. MUKpO3/1eKTPOHHbBIe TIpeoOpa30oBaTe/v U y3/ibl, BCTPaUBAeMble B MHTErPa/IbHbBIE JaTUMKH YCKOPEHUH.
2. V3amepuTenibHbIE CBOMCTBA MUKPOMEXaHUUECKUX YCTPOUCTB.

bunetNe 5
1. YpaBHeHue IBWKeHUS U repeaToudast QyHKIUS MUKPO/IaTUHKa YCKOPEHUSI.
2. DneKTpoCcTaTuueCcKre NpUBO/BI.

bunetNe 6
1. Pa3paboTKa CTPYKTYPHOM CXeMbI U TIO/THOU Tiepe/JaTOYHOM (YHKITMKM MUKPOCHUCTEMHOTO aKCeiepoMeTpa.
2. TeH3ope3uCTUBHBIE TPeoOpa3oBaHus AedopMaLyil.

bunetNe 7
1. Oco6eHHOCTH ra30JUHaMUUYEeCKOTO JAeMIT(pUPOBaHUS MUKPOMEXaHUUeCKUX MasTHUKOB aKCeJIepOMETPOB.
2. ®opMrpoBaHHe HHGOPMALIMH 00 H3MePSIEMOM yYCKOPEHHH.

BunetNe 8

1. SddekT BMUSHNS BTOPUUHBIX KOjIeOaHHM MHEPLIMOHHOTO TeJla Ha NepBUYHbIe TIPY BO3/I€HCTBUH ITOCTOSTHHOMN
Y TIepeMeHHOM YIJIOBBIX CKOPOCTel 0CHOBAHHUSI.

2. Ba3zoBble TexHo0TMH POpMO0OPa30BaHUS.

BunetNe 9
1. Teopust MHOTOMEPHBIX YTIPYTHX TIO/IBECOB, TPeOOBaHMS K UX CTPYKTYPe MOCTPOEHHUS U MapaMeTpaM.
2. YpaBHeHUe JBW)KEHUS U Tiepe/iaTouHasi PyHKIUS MUKPOZATUMKA JAaB/IeHusl.

Bunet Ne 10
1. CpaBHUTe/IbHBIM aHa/U3 Pa3/IMUHbBIX KOHCTPYKTUBHBIX CXeM MHepIHa/bHbIX U3MepUTesieid.
2. ITpeobpazoBatenu gedopmMaliyii Ha TOBEPXHOCTHO-aKyCTUUECKUX BOJTHAX.

JK3aMeH

OO0yuaroIuiicss UMeeT MpaBo Ha MoJyueHue MUHUMA/TbHOM TIOIOKUTE/TbHOM OLIEHKHU MPH YCIOBUU
YCIEIIHOI'0 MPOXO0XKAE€HUS TeKYII[er0 KOHTPOJIsS yCIIeBaeMOCTH B (hOpMe ZIMarHOCTHUECKOM paboThl B
COOTBETCTBUH C rpaduKoM paszena 4.

BOHPOCI)I K 3K3dM€HY OCl)OpM]'IHIOTCH B Buje 6unera. bunet BKouaeT B cebs ABa TeopeTHu4YeCKMX BOIIpOCa.

O1leHKa BBICTaB/IsI€TCS COIVIACHO CJIeYIOIIUM KPUTePUsIM:

«OTJIMYHO» - ITyOOKOe yCBOeHHe MaTepuaria - IoJIHbIe, 10C/Ie[joBaTe/IbHble, TPAMOTHBIE 1 JIOTHYeCKH
M3/1araeMble OTBETHI TIPH BH/[OM3MeHeHHH BOPOCa, IPaBUIbHO 000CHOBAHHbBIE PelleHHs], BlafieHne
Pa3HOCTOPOHHUMH HaBbIKaMH Y TIpeMaMUy;

«XOpOIIIO» - 3HaHWe TMPOrPaMMHOT0 Marepuasa - TpaMOTHOe U3JIoKeHHe, Oe3 CylieCTBeHHbIX HETOUHOCTel B
OTBeTe Ha BOIPOC, TIPaBU/IbHOE NMPUMeHeHHe TeOpPeTHUeCKUX 3HaHUM, BiiajieHre HeoOX0AUMBIMU HaBbIKaMy
TIpY BBINIOJIHEHWY NTPAKTUUeCKUX 3a/ay;

«yZl0BJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOIO MaTepuara - IIpY OTBeTe JJ0MYyCKarTCsl HeTOUHOCTH,
He/|0CTaTOYHO I1paBU/IbHbIE (POPMY/IMPOBKH, HapyILeHNe T10C/e/[0BaTe/IbHOCTY B U3/I0’KEHUH MaTepuara,
3aTpyJHeHus! B BBITIOJITHEHUU TIPaKTUYeCKUX 3aJaHui;

«HeyJOB/IeTBOPUTELHO» - He3HaHHe MaTepualia, IpY OTBeTe BO3HUKAIOT OLIMOKH, 3aTpyAHEeHHs IPU
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BBITIOTHEHUH TIPAKTUUECKHUX PaboT.

[Tpu yc/0BMY MOTHOTO ¥ CBOEBPEMEHHOTO BBITIOJTHEHHUS BCEX TIPEYCMOTPEHHBIX paboueit mporpammoi
JIWCLUTIIMHBI KOHTPOBHBIX MepONPUATHH AomycKaeTcsi ohOpMIISITh 9K3aMeH 110 AUCLUIIMHE Ha OCHOBaHUM
TectrpoBaHusi: 20 BOIIpoCcoB, 1 akajeMuuecKuii vac.

KpuTepuu oLjleHUBaHUS — IPaBUWIbHbIE OTBETHI Ha MIOCTaB/I€HHbIE BOMPOCHI;
roKasare/b OLeHUBaHUS — MIPOL|EHT BEPHBIX OTBETOB Ha BOIPOCHI;

1IKa/ia OLeHMBaHUsI — BbiieJIeHO 4 YPOBHS OCBOEHUST KOMITeTEeHLIUIA:

- BBICOKUH, O1eHKa "oTinuHO", 60stee 80 % MpaBUIBbHBIX OTBETOB;

- I0CTaTOUHbIH, orjeHKa "xoportiio”, oT 60 10 80 % rpaBUILHBIX OTBETOB;

- TIOPOTOBLIH, OIfeHKa "yaoByeTBopUTenbHO" 0T 50 10 60 % MpaBUILHBIX OTBETOB;

- KpUTUYECKUI, OLIeHKa "Hey[|0B/1eTBOpUTebHO", MeHee 50 % IpaBU/IbHBIX OTBETOB.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Bompocs! K
Pazgen 1. KoncTpyKuyu u 3K3aMeHy,
6 1] |[MPMHUMMIBL padoThI 30 9 3 6 21 15 | 15 | 15 Konnoksuym,
MHKPO03/IeKTPOMeXaHUYeCKUX Bormpochl/
npudopoB. 3a/]aHMsI T10
Temam 113
Borpocs! K
Pazgen 2. TexHonoruueckue 3K3aMeHy,
6 1] |0CHOBBI MPOM3BOACTBA 0 | 12 4 8 28 5 5 5 Konnoksuywm,
MHKpPOMeXaHU4YeCKHX Bonpocsl/
npuéopoB. 3a/laHus 110
Temam 13
Bompocs! K
Pazgen 3. dnemeHTHasn 0a3a KSJ}:;?)I\II{IEEY,M
6 11 |MuKpOMexaHMUYeCKHX 42 | 12 4 8 30 30 | 30 | 30 M,
Bonpocsl/
npuéopoB.
3a/laHus 110
Temam 113
Borpocs! K
Pazgen 4. lunamuka U3 3K3aMeHY,
6 11 |Mukpos1eKTpoMexaHnyecKux| 39 9 3 6 30 25 | 25 | 25 | Bompocwr/
npuéopoB. 3aJ,aHusl 110
Temam 113
Pazgen 5. IsmepuTenbHbIe Boripocst k
CBoOMCTBa DKIAMEHY,
6 11 29 9 3 6 20 | 25 | 25 | 25 | Bompocel/
MHKpOMeXaHU4YeCKHUX
npubopos 3a/jaHu 1o
P : Temam I13
Bcero 3a 11 cemecTp 180 | 51 | 17 | 34 | 129 | 100 | 100 | 100
Bcero no gucuinge 180 | 51 | 17 34 129 | 100 | 100 | 100
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