MMHOBPHAYKHW POCCHHA
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JIUCT COI'JIACOBAHUA

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

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu

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

E6 ABTOHOMHBIE UTH®OPMAIIMOHHBIE 1 YITPAB/IAIOIIIUE CUCTEMBI

3apenyromuii kadeapoit Eropenkos JI.C., K.T.H., CHC



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MUKPOITEKTPOMEXAHUYECKHWUE CUCTEMBI B3PLIBATEJIEN

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:

I1CK-14 — criocobHOCTE MPOEKTUPOBATh U KOHCTPYUPOBATh B3PLIBATE/IHN PA3/IMUHOTO Ha3HAYEHUS

IICK-15 — crnocobHOCTh /IeMOHCTPUPOBAaTh 3HAHWS TPHHIUIOB JIEMCTBUS B3pbiBaTeeldl U UX
(yHKLIMOHUPOBaHHS

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHUe C/ielyIOLINX pe3y/bTaToB 00pa3oBaHus:
IICK-14
3HAHUA:
KOHCTPYKIIUH, TIPUHIIUTIBI paboThl ¥ 06/1acTh ipuMeHeHnst MOMC;
YMeHUs:
paspabatbiBaTh 371eMeHTHY0 6a3y MOMC, ynoBeTBOpstOmy0 HyHKLMOHATIBHBIM TPeOOBaHUIM
B3phIBaTeiel;
HABbIKU:
TIPAMeHEeHNs] METOZI0B BBITIO/IHEHUS [IPOEKTHBIX pacyeToB 31eMeHToB MOMC.
IICK-15
3HAHUA:
TeXHOJIOTUHU U3rorosjieHuss MOMC;
YMeHusi:
MpUMeHsTh TpodeccuoHanbHble 3HAHWS TI0 HOPMATHMBHOW JOKyMeHTallud, MCI0/Ib3yeMOl TIpu
paspabotke MOMC;
HABbIKU:
CaMOCTOSITe/TbHOM PaboThl C HOPMAaTHBHO-TEXHUYECKOU JOKyMeHTareH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctunmmaa MUKPOJJTIEKTPOMEXAHUYECKUWUE CUCTEMBI B3PBIBATEJIEM sBnsetcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM 10 HamnpasyieHuto 17.05.01 boenpunachk! u 83pbigamentu.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MATEPUAJIOBEJEHUE W TEXHOJIOTMU KOHCTPYKIIMOHHBIX MATEPHUAJIOB,
NMH)XXEHEPHASI W KOMIIBIOTEPHASI TPA®UKA, TEOPETHUUYECKAfI MEXAHUKA,
COIIPOTUB/IEHUE MATEPHUAJIOB, 3JJIEKTPOTEXHUKA W 3JJIEKTPOHUKA, TEOPUA
MEXAHHU3MOB W MAIIIMH, TEOPETUYECKHWE OCHOBBI B3PBIBATEJ/IEI], OCHOBBI
YIPAB/IEHUSI CPEJICTBAMU IIOPAXKEHWS, AHAJ/IN3 KOHCTPYKIIVMN B3PBHIBATEJIEM,
CEHCOPHBIE CHCTEMBI B3PBLIBATE/IEM, WH)XXKEHEPHOE ITPOTOTUIIMPOBAHUE WU
OUOPOBBIE TEXHOJ/IOI'Y MTPOU3BOJACTBA, KOHCTPYKTOPCKO-TEXHOJ/IOTTYECKAS
IMPAKTUKA, JATUMKHN WHTEPBAJIOB BPEMEHHM U YCTAHOBOUYHBIE YCTPOMCTBA,
YUCJIEHHBIE METOJbl MOJE/IMPOBAHUS IIPOLHECCOB, IIPOEKTUPOBAHUE WU
KOHCTPYVPOBAHUE B3PBHIBATEJIEIA.

CopepXaHue AUCLIAILIMHBL SIBASIETCS OCHOBOM [ysi ocBoeHus: auciumuivH: IMPEJOUIIIOMHASA
IMPAKTUKA, BBIIIO/JIHEHUE, IIOAIOTOBKA K IIPOLEAYPE 3AIIUTHBI M 3AIIUTA
BBIITY CKHOV KBAJTTM®UKAIIMOHHOUN PABOTEL

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}omerocsl A0 HauadJ/ia n3yuyeHud AUCLHUTIIMHBIL

e OIIK-10 — CniocobeH nprMeHsTh METOZIbI MaTeMaTHUYeCKOT0 aHa/ln3a, MOZ|e/TMPOBAHMS M CUCTEMHOTO
MPOEKTUPOBAHHS, TEOPeTUUECKOTO U SKCIIepUMEHTa/IbHOTO UCC/IeZl0BaHUS [J1s1 PellleHNs] MH)KeHepHBIX
3a/jau MPOEKTHPOBaHUS, IPOU3BO/CTBA M UCIIBITAHUS OPY>KUS U CUCTEM BOODY>KEHUS

e OIIK-11 — CrniocobeH OpUeHTUPOBATHLCS B TIPOOJIEMHBIX CUTYaLUsIX U PeLlaTh CI0)KHbIe BOTIPOCHI
MIPOEKTHUPOBAHUS, TIPOU3BO/ICTBA, UCTILITAHUS 1 IKCITyaTal[iy OOETIPUNAcoB U B3phIBaTesiell pa3iuuyHoro
THUIA ¥ Ha3HAYeHUs

e OIIK-12 — CniocobeH KayeCTBeHHO 1 KOJIMYeCTBEHHO OLIeHHBATh Pe3y/bTaThbl, MaTeMaTH4eCKH
(hopMy/nrpoBaTh IOCTAHOBKY 3aJaul U pe3y/bTaThl ee pelleHus IPUMEeHUTeTbHO K TPOeKTHPOBAHUIO,
TIPOM3BO/ICTBY, UCTILITAHUSIM U 9KCIUTyaTaliy O0enpHIiacoB 1 B3pbIBaTe el pa3/IMyHOro THITA U
Ha3HaueHUs

¢ OIIK-13 — CriocobeH NMpOBOAUTh TEXHUKO-3KOHOMHUUECKYIO OLeHKY MePOTIPUSITHI U TEXHHUYe CKHUX
pelLIeHu TTPOeKTUPOBAHUSI, TIPOU3BO/ICTBA, UCTILITAHUM U SKCTUTyaTal[ii OOeNpuIiacoB v B3pbIBaTesiei
Pas/IMYHOIO TUIA U Ha3HaYeHUsI

¢ OIIK-14 — CnocobeH MO/ieTMPOBaTh 1 UCII0/Ib30BaTh U3BECTHBIE PEIIIeHHS] B HOBOM MPH/IOKEHUN
MIPUMEHUTE/TBHO K TPOEKTUPOBAHHIO, TIPOM3BO/CTBY, UCITBITAHUSM M IKCIUTyaTalliy O0ernpuriacos u
B3phIBaTe/ell pa3/IMUHOro TUIA U Ha3HaueHUsI

¢ OIIK-15 — CnocobeH ueTKo (opMyIMPOBAaTh LIe/IM U 3a/iauy TIPOEKTHBIX TIPOLIeyP, BK/IIOUast
pa3paboTKy TaKTHKO-TeXHUUECKMX 3a/laHHii Ha TIPOEKTUPOBaHUe OOErpUIiacoB v B3pbIBaTesiei
Pas/IMYHOrO TUIMA U Ha3HaYeHUsI

¢ OIIK-16 — CriocobeH pa3pabaTbiBaThb HOPMaTUBHO-TEXHUUECKYIO JJOKYMEHTAIIUIO U TEXHUUECKH
rpamMOTHO 0()OPMJISTH U MIPELCTaBIAThH pe3y/bTaTbl HAyYHO-UCC/Ie/[0BaTe/IbCKUX PabOoT, CBSI3aHHBIX C
OoerpuracamMy ¥ B3pbIBaTe/ISIMHA PA3/IMUHOTO THIA ¥ Ha3HAUeHUS

¢ OIIK-2 — CrniocobeH caMOCTOSATe/IEHO PUMEHSITh TIPHOOpeTeHHbIe MaTeMaThyecKue,
eCTeCTBeHHOHAay4Hble, COLIMalbHO-3KOHOMUYeCcKHe 1 podeCcCroHa bHble 3HAHUS /151 pellieHust
VH)KeHEepHBIX 3a/a4

¢ OIIK-5 — CrniocobeH pyKOBOJJUTh KOJITIEKTUBOM B Chepe WHKeHePHO-KOHCTPYKTOPCKOH [/1esITeTbHOCTH,
reHepUpoBaTh, OLIEHUBATh U UCII0/Ib30BaTh HOBbIe MH)KEHEepPHbIE HJlen

e OIIK-7 — CniocobeH aHa/M3UPOBATh TEKylllee COCTOsIHUE U TeHJIeHIIUU Pa3BUTUS OPYXKHUS U CUCTEM
BOODY>KEHUSI

¢ OIIK-8 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0TEl COBPeMEeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN 1
WCII0/1b30BaTh UX Ji/Is pellleHus 3a/a4 podeccuoHaIbHON [esaTe/lbHOCTH

¢ TICK-13 — CriocobeH OpyUeHTHPOBAaTLCSI B MHOT000pasyy JUHAMHUECKUX BO3E€HCTBUM Ha pa3/MuHbIe
B3pbIBaTe/M Ha BCeX 3Tanax Ux (PyHKLMOHUPOBAHUS U 3KCIUIyaTaliu

¢ TICK-14 — CriocobeH MpoeKTUPOBaTh ¥ KOHCTPYUPOBATh B3PHIBATETU PA3/TUUHOTO HAa3HAUEHHUSI

e [ICK-15— CriocobeH 1eMOHCTPUPOBATh 3HAHUS MIPUHLUIIOB JeliCTBUS B3pPhIBaTe/el U UX
(YHKLIMOHUPOBaHUs

¢ TICK-16 — CriocobeH NpHUMeHSITb OCHOBHbIE METO/[bI PACUETa CUCTEM MpeJI0XPaHeHHsI B3pbIBaTeIek



¢ TICK-8 — CrniocobeH pa3pabaTbIBaTh MPOEKTHYIO JOKYMEHTAIIUIO U TTPOBO/IUTh TEXHUUYECKHE PACUEThI,
ONTHMM3MPOBATh MPOEKTHBIE TTAPAMETPBI, OTpe/iesisiTh 60eByr0 3G (eKTUBHOCTL M HaZIeXXKHOCTh 00pa3sLjoB
GoernpuIiacoB v B3pbIBaTesiei

¢ [ICK-9 — CriocobeH pa3pabatbiBaTh, 000CHOBBLIBAaTb ¥ BHE/IPSTH TEXHOJIOTHYECKYE TTPOLeCChI
NIPOU3BO/CTBA B3pbIBaTesleld, a Tak)Ke UX OT/le/bHBIX y3/I0B U JleTajiei



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszien 1. KOHCTPYKIMH M IPUHIMIBI PAG0THI MEHKPO03/IeKTPOMeXaHHUeCKHX
npubopoB. 1.1 MecTo MUKPOCHCTEMHOM TeXHUKH B CUCTEMe TeXHUYeCKUX
5 10  |uHHOBauwil. OCHOBHbIE MOHATHSA U onpefiesieHus. 1.2 OceBble U MasiTHUKOBbIE 13 9 6 3 4 15 15
akcenepomeTpsl. 1.3 [laTunKu fjaByieHusi, 6a3oBble KOHCTPYKLIUH, UyBCTBUTEIbHbIE
9/1eMeHTbI.
Paspen 2. TexHo/10ru4ecKHe 0CHOBBI NPOM3B0/ICTBa MUKPOMeXaHHYeCKHX
npubopos. 2.1 Marepuasibl: KpUCTa/uibl (KDeMHHH, apCeHn | rasuiis, KpeMHUEeBble
KOMITO3UTBI), MeTa/UIbl. 2.2 BblpaliuBaHue 1 ernoHUPOBaHHe TOHKHX T/IeHOK
5 10 (anurakceus, Auddysust, HOHHast UMILTaHTaLus), Torpadust (Gotomurorpadus, 2 12 8 4 10 5 5
9/1eKTPOHHO/TyYeBasi, peHTreHoBCKas1). 2.3 Tpap/ieHHe (M30TPOITHOE, aHU30TPOITHOE U
/pyrue Buzibl). KoHTposb pasmMepHbIX napameTpoB. 2.4 VI3roToBneHue
MUKPOCTPYKTYP (6a30Bble TeXHOIOTHH pOpMOO6GPa30BaHNsl, MUKPO3/IeKTPOHHbIE
3/1EMEHTBI).
Paszpen 3. diieMmeHTHas 6a3a MUKP KHX pudopoB. 3.1 Yipyrue
ToABeChI U MeMOpaHb! (KeCTKOCTb TOZBECOB, IV1aBHble (JOPMbI M YaCTOTBI MaJIbIX
kosebanuii UD. BusiHie MacChl YIIPYryX 37IEMEHTOB Ha 4aCTOThI COBGCTBEHHbBIX
kosebanuit). CO0pKa U MCIIbITAHUST MUKPO3/IEKTPOMEXaHUUeCKUX MPpUOOopoB. 3.2
5 10  |MembpaHbI MUKPOZATUHMKOB JjaB/ieHus (MeMOpaHbI OfIHAKOBO TOMII{MHBI C 21 12 8 4 9 30 30
)KeCTKMM LieHTpoMm). 3.3 TTpsiMble nipeobpa3oBaTe/ eMKOCTHbIe, Ha M/ITI-
TpPaH3UCTOPe, TeH30MeTpHYecKHe, Ha IOBEPXHOCTHO-aKyCTUUeCKUX BOJIHAX U Ha
cTpyHe). 3.4 O6parHble npeo6pa3oBate/ny (aKTIOATOPbI) 3/IEKTPOCTaTHYeCKHUe.
MarHuTOo3/1eKTpHYecKre. DTIeKTPOMarHUTHBIe.
Paspen 4. lunamuka U3 MHKPO/1eKTp KHX NpUOopoB. 4.1
5 10 ‘YpaBHenHe ziBikenust U3 MukpoakcesniepoMeTpos. 4.2 [Tepesatounble GpyHKIpN U3 32 9 6 3 23 25 5
MUKpOakceepoMeTpoB. 4.3 YpaBHeHusl /iBI)XeHUs1 U NepefiaTouHast GyHkumst U2
MUKpO/iaTurKa jgasneHus. 4.4 I'asoBoe aemmdupopanue YO.
Paspen 5. I3MepuTe/IbHbIE CBOCTBA MUKPOMEXaHHYeCKHX MPUGOPOB. 5.1
MuKpoakceiepoMeTpsbI PsIMOro rpeo6pasoBanust. 5.2 MUKpoaKce1epoMeTpbl
5 10  |kommeHcaLOHHOro rpeobpasoBaHust. 5.3 MUKPOAATUHK JaBeHuUst 20 9 6 3 11 25 25
KOMITEHCAIIIOHHOTO Npeo6pa3oBanus. 5.4 MUKPO/JATUNK JaB/IeHHs C
MarHMTO3/IeKTPUUeCKON 06paTHOM CBSI3bIO.
Bcero 3a 10 cemecTp 108 51 34 17 57 100 100
Bcero no gucnymnmuHe 108 51 34 17 57 100 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Ne Oo0neMm,
H0Mep W HAMMEHOBaHHe pa3je/iad JUCLHUII/IMHBI Tema MNPAKTHYECKOr'o 3aHATUA
n/n ayj. 4acoB
Paszen 1. KOHCTPYKIMY U TIPUHLIUTIBI pabOoThI .
1 A YKL PHHLL P EmMKkocTHBIN akcenepomeTp Tumna AJIE. 3
MHUKPO3J/IEKTPOMEXaHNUUYEeCKUX HPI/IGOPOB.
7 Paspen 2. TexHonornueckue 0CHOBBI Jlutorpadusi, TpaBeHue. 4
TIPpOM3BOACTBA MUKDOMEXaHUUECKUX HpI/I60pOB. WsrotoBneHue MUKDPOCTPYKTYP.
3 Pa3gen 3. DnemeHTHast 6a3a MUKpoMexaHn4eckux ([IpsiMble ripeoOpa3oBaTeny v 4
npruOOpOB. obparHble peobOpa3oBaTeH.
4 Pazpen 4. Jlunamuka U2 YpaBHeHuUe BU>KeHUs1 YD oceBoro 3
MHUKDO3J/IEKTPOMEXaHNYe CKUX HpI/I60p0B. MHUKPOSJIEKTPOAKCe/IepOMeTpa.
5 Pa3gen 5. MiamepurenbHbIe CBOMCTBA OmmbKy U3MepeHust 3
MHKPOMEXdaHNYeCKHUX l'IpI/I60pOB. MHKDOdKCe/IEpOMETPaMH.
Bcero 3a 10 cemectp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep 1 HanMeHOBaHue pa3jesna Oo0nemMm,
CopepikaHue yueOHOro 3aJaHus
n/n AUCIHHUII/TUHBI JacoB
1 Bnusinue macchbl YIpyrux 3/ieMeHTOB Ha 4aCTOTY 1
Paszen 1. KOHCTPYKLMM M IPUHLIMITEL |COOCTBEHHBIX KOe0aHUi.
pabOoTbl MUKPO3/1EKTPOMEXaHUUe CKUX BrI60p ¥ coryacoBaHue TeM KypCOBBIX PaboT.
2 |mpubopos. OdopmiieHre IPOEKTOB 3alaHUM Ha KypCOBbIe 3
paboThI.
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3 |Pa3gen 2. TexHOMOrMUeCKHe OCHOBBI  |Ba30Bble TEXHOIOTUN OPMHUPOBAHKS U COOPKa 5
TPOU3BO/ICTBA MUKPOMEXAHUUECKHUX  [MUKPO3JIEKTPOMEXaudeCcKUx MpubopoB.
4 npubopoB. OdopmiieHne 3afiaHui Ha KypCOBbIe paboThl. AHAIN3 5
COCTOSIHHSI BOTIPOCaA.
5 ITpeobpa3oBarenu gedopMaliyii Ha TIOBEPXHOCTHO- 5
Paszen 3. DnemenTHas 6asa aKyCTHUYeCKUX BOJTHax IEHa CTpYHe.
MMKPOMeXaHHUeCKIX MPHGOpPOE. N3yuenne HopmartuBHo# nuTepatypsl (OCTHI,
6 OCTh51, HOpMa/IH, TeEXHUYECKUEe YCJIOBHUS) B paMKax 4
TeM KypCOBBIX PaboT.
7 |Paszen 4. insammika U I'azoBoe pemmnupoBaHre Y3 MUKpoaKce/epOMeTpPOB 15
MHUKPOJIEKTPOMeXaHUUe CKUX 1 MUKPORATHMEOB 'anVHEHHH' — =
8 |npu6opos. Pa3pa§0TKa TeKCTOBOH 1 pacuéTHo-rpaduueckoit 8
yacTeil KypcoBoi paboThl.
9 Koppekuysi 4aCTOTHBIX XapaKTepUCTHK U OLLIMOKH 5
Pasgen 5. VIsMepuTenbHbIE CBOMCTBAa  [MU3MEPEHUS aKCE/IePOMETPOB.
10 MHUKpPOMeXaHW4yeCKUX MprUOOpOB. OdopmiieHre TTOSCHUTETBHBIX 3alTUCOK, TIOATOTOBKA K 6
3aluTe KypcoBbIX paboT.
Bcero 3a 10 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1(2|13| 4 |5/ 6 (7|8 9 |10|11|12(13|14 15|16 17
10 JIP| | AP Kosn | AP | JIP JIP ap Borp.Jud.3ay, gud. 3au.
YcnoBHble 00603HAUEHUS:
¢ TP — nuiarHocTHYecKas pabora;
¢ JIP — naboparopHas paboTa;
o Ko/t — KoiokBuywM;
e Bonp.[ud.3au — Boripock! K AuddepeHIIMPOBaHHOMY 3a4eTy;
o nud. 3au. — AuddepeHIUPOBAHHBLIN 3aUeT.

BOIIPOCHI K AuddepeHI[IpOBaHHOMY 3ay4eTy.

TeKyluii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
[TMarHoCTUYeCKasi pabora;
yabopaTopHasi paboTa;
KOJIJIOKBUYM;

IIpome)XyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
mrddepeHITMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. [1. BaBusos, C. I1. Tumomenkos, A. C. TumomeHkoB. . MUKpOCHCTeMHBIE JAaTYMKK (PU3MYeCKUX
BesmunH. MockBa: TexHocdepa, 2018, a51. pec.
2. B. 4. PacrionioB. . MukpomexaHuueckue ipudopel. M.: MammHoctpoenue, 2007, 371. pec.

5.2. [ononuuTe/bHas MTeparypa 1o AUCLUILIIVHE:
He Tpe0dyeTcs.
5.3. [lepuoguueckue U3gaHust:
1. EcTrecTBeHHble U TeXHUUECKHE HAYKU.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIATUIAHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBatenbHas mardopma «FOpaiiT». [[s1 By30B U CCY30B.;
2. http://library.voenmeh.ru — ®yngamenTtanbhasi 6ubmioreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBa];
3. http://e.lanbook.com — 3BC JlaHb.

CorpeMeHHbIe MpodeccroHambHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 37ekrpoHHas 6ubamoTeka Poccutickoro doHza
(byHIaMeHTalbHBIX UCC/Ie0BaHMUIA.

I/IHClJOpMaL[I/IOHHLIe CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTal TEXHUYECKOTO perynvpoBanusi: HopMmel, paBuia, CTaHAApThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] TOCTos
cobcrBenHoii reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsrauTIntoc- nHGOpMaloOHHbBIN TTOpTas IpaBoBoi HHGOpMaIUH.

5.5. ITporpamMmHOe obecrieueHue:
1. Ansys Multiphysics 2019 Teaching Advanced,;
2. 7-Zip;
3. PTC Mathcad Prime 5.0;

4. Microsoft Office;
5. Adobe Reader.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. 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:

1. ITpoekTop;

2. lHTepakTHBHas [0CKa;

3. 7-Zip;

4. Adobe Reader;

5. Ansys Multiphysics 2019 Teaching Advanced;
6. PTC Mathcad Prime 5.0.

6.3. Ilpouee:

1. pabouee MecTo TIperofaBare/isi, OCHAIlleHHOe KOMITBIOTEPOM C JOCTYToM B IHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpejie.
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ITpunoxenue 1
K paboueli mporpaMme qUCIHTUTHHbBI
MUKPOJJIEKTPOMEXAHNYECKUE CCTEMbI B3PbIBATE/IEU

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda MAKPOSJIEKTPOMEXAHUYECKUE CUCTEMBI B3PBIBATEJIEUN spnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOJITOTOBKY 10 Hampasjenuio 17.05.01 Boenpunacsl u e3pbigamenu. JINCIATIIMHA peann3yeTcsl Ha dhakKy/ibTeTe
E Opyxue u cuctemsl Boopykerust BI'TY "BOEHMEX" um. [].®. Yctunoa kadeznpoit E6 ABTOHOMHBIE
NHOOPMALMOHHBIE U YTIPAB/IAOIINE CUCTEMBL.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[TCK-14 ciocoOHOCTh IPOEKTUPOBATh U KOHCTPYHMPOBATh B3PhIBATe/IN Pa3/IMYHOrO Ha3HAUEHHS,
IICK-15 crocobHOCTh  /IEMOHCTPUPOBAThL  3HAaHWA TPUHIMIOB  JIEWCTBUA  B3phbIBaTeied U UX
(YHKLIMOHUPOBAHUSI.

CofepxaHue AUCLMIUIMHBI OXBaThbIBAe€T KPyr BOIIPOCOB, CBSI3aHHBIX C TEePMHUHOJIOTHeH, Kiaccuukalyei,
KOHCTPYKLMel 1 TIPUHLMIIAaMK paboThl MUKPO3/IEKTPOMeXaHNUeCKUX OCEBBIX M MassTHUKOBBIX aKCe1epOMeTPOB
Y J[aTuuKOB JaBjeHus. [laHbl OMMCAaHWe W pacueT MpPSMBIX (JAaTUMKOB IiepeMelleHHMM W Aedopmaiuii) u
00paTHBIX (ZaTUMKOB CHJI 1 MOMEHTOB) rpeo0pa3oBaresieili B MUKPOMeXaHHUYeCKOM HUCTIONHeHnH. PaccMoTpeHsI
KOHCTPYKTHBHBIE CXeMbI U pacueT YIMpPYruX MOJBECOB M MeMOpaH, AMHAaMHMKa UyBCTBUTEBbHBIX 3/IEMEHTOB,
BK/IFOUAIOL]Asi  ypaBHEHUsl [IBIDKeHWs, IlepeflaTouHble  (GYHKLMM, YaCTOTHble XapakTepUCTUKU U
(byHKIMOHa/IbHbIe 3aBUCUMOCTH IepeMelljeHHi UyBCTBUTE/bHBIX 3/1EMEHTOB OT M3MepsieMOil BelMuMH. [laHel
pacyeT ra3oBOro U KOHCTPYKLJMOHHOTO /eOpMUPOBaHUs feMIl(bHUpOBaHUsl, TEOPHUS U pacyeT U3MepUTeTbHbIX
1jereil MpuOOPOB TPSIMOTO M KOMIEHCALMOHHOTO TpeoOpa3oBaHUi, a TakKe OCHOBHbIE IOTPELIHOCTH U
TIpUMepbl BBIYUCIEHUH.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymmii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBA/IbI B
cnemyronux dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
*  KOJJIOKBUYM;
e BOIPOCHI K AU(PepeHIIIPOBAaHHOMY 3aueTy.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3a4erT.

OO6m1as TPyJI0EMKOCTh OCBOEHHUSI [UCHMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUIJIMHEL

MIpelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHS (34 u.), mpakTtuyeckue 3aHatusa (17 4.), camocTosTensHas pabora
ctyzeHrta (57 4).

11



IIpuioxenue 2

K paboueli mporpaMme qUCIHTLUTHHDI
MUKPOJJIEKTPOMEXAHNYECKUE CICTEMbI B3PbIBATEJ/IEU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

pPyOE>KHOM KOHTDOJIE YCIIEBAEMOCTH U TIPO

Me)KyTOUHOMU aTTeCTaLy 00yJaroI{ixcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,
HaumeHnoBaHue paboTbI PexomeHiyemas 1uTeparypa wac
Pazpen 1. KoHCTPYKIjUM U IPUHLMIBI Pa00ThI MUKPO3/IEKTPOMeXaHHYeCKHX MPUOopoB.
BiustHie Macchbl ynpyrux 3/1eMeHTOB Ha B. /I. Basuios, C. I1. Tumouerkos, A. C. 1
YaCTOTy COBCTBEHHBIX KOJeGaHIii. TumollieHKOB. . MUKpPOCUCTeMHBIe [JaTUUKU
¢dusnueckux BenmunH: Mocksa: TexHocdepa,
2018 (I'maBer 1, 2)
Bri0op 1 coracoBaHre TeM KypCOBBIX
. |B. f1. PacniorioB. . MUKpoMeXaHHUeCKye IpruOopbI:
pabot. OdopmsieHMe TIPOEKTOB 3aaHui 3
M.: MauvHocTpoenue, 2007 (Beeaenue, I'naga 1,
Ha KypCOBbIe pabOTHI.
cTpaHuLbl 9-12; 18-27)
Wrtoro no pasgeny 1 4
Pa3gen 2. TexHOI0THYECKHE OCHOBBI MPOU3BOJCTBA MUKPOMEXaHUUYECKUX MPUOOPOB.
B. [I. BaBunos, C. I1. Tumorenkos, A. C.
bazoBbie TexHOMOTMM (HOPMUPOBAHUS
TumoliieHKOB. . MUKpPOCUCTeMHBIe JaTUUKU
cObopKa MUKPO3/IEKTPOMEXanyue CKUX " ] 5
puBopos ¢usnueckux BennunH: Mocksa: TexHocdepa,
p : 2018 (Tnaga 1)
0 . B. {1. PacriornoB. . MukpomexaHuJeckre prHOOpBIL:
(hopmIeHVE 33/1aHHH Ha KyPCOBLIE M.: MammHoctpoenue, 2007 (I'naBa 2, cTpaHULIBI 5
paboThl. AHa/M3 COCTOSIHUSI BOTIPOCA. 120-134.)
Wroro no pasgeny 2 10
Pazgen 3. J/ieMeHTHasA 0a3a MUKPOMeXaHHMYeCKHX NMPHOOpPOB.
HpeoﬁpagOBaTef[H Ae(bopMaqu/i Ha B. 'Z[ BaBI/I]'IOB, C.II TI/IMO].HeHKOB, A. C.
TI0OBEPXHOCTHO-aKy CTUUeCKUX BOJIHAX U "TrmoleHKOB. . MUKpOCHCTeMHBIe JaTInKN 5
Ha CTpYHe. dbu3nueckux BemmunH: Mocksa: TexHocdepa,
2018 (I'naBer 3, 4)
W3y4eHne HOpMAaTHBHOM IUTEPaTyPhI B. {1. Pacriornos. . MuKpomexaHuJeckye IpHOOpBIL:
(I'OCTe1, OCTsl, HOPMaTH, TEXHUYECKHE | M .; MauumHoctpoenue, 2007 (I'naBa 3, cTpaHULIBI 4
YCJIOBHSI) B paMKax TeéM KypCOBBIX PaboT. 143-192.)
Wrtoro no pasgeny 3 9
Pazpen 4. lunaMmuka YD MUKPO3/IEKTPOMeXaHMYeCKHX MPHUOOPOB.
B. f1. PacriornoB. . MUKpoMexaHW4ecKye prubopshI:
I'azoBoe gemrirpoBanue YD
M.: MammHocTpoenue, 2007 (['naBa 4, cTpaHUIbI
MHKpPOaKCeJIepoOMeTPOB U MUKPOZIaTUMKOB 196-244.) 15
aBJIeHUS. ’
A B. [I. BaBunos, C. I1. TumorreHkos, A. C.
p 6 » . TrMomeHKOB. . MUKPOCUCTEMHBIE JaTYMKA
a3pabOTKd TEKCTOBON 1 pvaETHOé ¢u3nueckux BennuuH: Mocksa: TexHocdepa, 8
rpaduyeckoi yacteii KypcoBoii paboThbI. 2018 (Itaesi 3, 6, 8)
Urtoro no pasgeny 4 23
Pa3gen 5. I3MepuTe/bHbIE CBOHCTBA MUKPOMeXaHHYeCKHX MPHOOpPOB.
Koppekiust 4acToTHBIX XapakTepucTuk v |B. f. Pacromnos. . MUKpoMexaHUUeCKue MpubopsI: 5
OLIMOKKY U3MEPEHUS aKCeJIepOMEeTPOB. M.: MamHocTpoenue, 2007 (['naBa 5, cTpaHUIbI
OdopmiieHre MOSICHUTE/IBHBIX 3alMCOK, 346-353.) 6
12 21870



TOZITOTOBKA K 3allliTe KypCOBBIX PaboT. B. [I. BaBunos, C. I1. Tumorrenkos, A. C.
TyMomeHKOB. . MUKPOCUCTEMHBIE 1aTYMKA
¢dusuueckux BenmunH: Mocksa: TexHocdepa,

2018 (I'nasa 8)

Wrtoro no pasgeny 5 11

13 21870



IIpunoxenue 3
K paboueli mporpaMme qUCIHTUTHHbBI
MUKPOJJIEKTPOMEXAHUYECKHWE CUCTEMBI B3PBIBATE/IEU

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

*  KOJJIOKBUYM;

¢ jabopaTopHasi paboTa;

e BOMpPOCHI K U depeHITMPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

KonnokBuym

ITpoBoguTcs B ycTHOM opMe. Ha KOJUTOKBUYM BBIHOCHUTCS YacTh MaTeprasia 3auéTa; OljeHKa 3a
KOJUIOKBUYM YUHUTHIBAETCS TIPY BBICTABIEHUH OL[eHKH T10 UTOraM JudepeHIIMpOBaHHOrO 3auéTa 1o
JUCLUIUIVHE.

OTBeT OLleHHBAETCS TPETofaBaTeieM M0 YeThIPEXOA/IbHON CHCTeMe; OLIeHMBAIOTCS KOPPEKTHOCTD U MOJTHOTA
OTBeTa.

Or1eHKa BHICTAB/ISIETCS COTVIACHO CJIEYIOIAM KPUTEPHSM:

«OTJINYHO» - TTTyDOKOE yCBOEHWe MaTepuasa - TIo/HbIe, TI0C/ejoBaTe/lbHble, TPAMOTHBIE U JIOTUYeCKU
W3J1araeMble OTBETHI MPU BUJOU3MEHEHUH BOTIPOCA, TIPaBU/IbHO 000CHOBAHHBIE PEIIeHNs, B/lafIeHHe
Pa3HOCTOPOHHUMU HaBLIKaMH U IpHeMaMu;

«XOpOIIIO» - 3HAHWE MPOrPaMMHOT0 Matepurasa - TPaMOTHOe U3JIoKeHKe, 6e3 CylieCTBeHHBIX HETOUHOCTeH B
OTBeTe Ha BOTPOC, TIPAaBU/IbHOE MPUMEHEHHe TeOPeTHUeCKUX 3HAHUMH, B/lajieHre HeoOXOIUMBIMY HaBbIKaMU
TIPY BBITIOTHEHUH TTPAKTUYeCKUX 3a71ay;

«Y[,0BIIETBOPUTE/ILHO» - YCBOEHNEe OCHOBHOTO MaTepuaJia - IIpU OTBeTe [JOMyCKaltoTCs HETOUHOCTH,
HeJI0CTaTOYHO TpaBU/bHbIE (POPMYIUPOBKH, HapyllieHHe TI0C/ie[loBaTeIbHOCTH B M3/I0KEHUU MaTepuyasa,
3aTpyiHEeHUS B BLITIO/THEHUU TTPAKTUUeCKUX 3a/JaHul;

«HEyIOB/IETBOPUTETBHO» - He3HaHHe MaTepuasa, TIPH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPy/IHEHNS TIPH
BBIMOJTHEHUH TIPAKTHUYECKHUX PabOoT.

ITo pesynbTaTam czjaur 0OyUaroIMCsT KOJUIOKBUYMaA TIpeToiaBare/ib BHICTAB/IsET OLIEHKY COITIaCHO
BbIIlIeYKa3aHHbIM KPUTEPUSM, TIPY 3TOM KOHTPOJIbHOE MEPONpPHUATHE CUNTAeTCS MPOieHHBIM YCIIeIIHO B
CJlyyae TIOyueHUst 00yUaroLUMCs OLieHKU He HIKe, UeM "yI0BIIeTBOPUTENBLHO .

HEPE‘—IEHB BBIHOCHUMBIX Ha KOJI/IOKBUYM BOIIPOCOB:

1. OcHoBHbIe ()aKTOPBI Pa3BUTHS MUKPOCUCTEMHOW TEXHUKH.

2. Knaccuunupyite MUKPOCHUCTEMHYIO TEXHHUKY C yUETOM CJIO’KHOCTH M MacCorabapUTHBIX
XapaKTepUCTUK.

3. Kak BIUsI0T KOMIIOHEHTbI MUKPOCHUCTEMHOM TEXHUKU Ha XapaKTepUCTUKYU U3MepUTe/IbHBIX U
WCTIO/THATEJIBHBIX CPEeZICTB HOBOTO TIOKOJIEHHSI.

4. OnyimTe OCHOBHBIE XapaKTePUCTUKKU CEHCOPOB.

5. Kakumu ¢hakropamu onpefesisieTcsi IOrPerHOCTb U3MepPeHU CeHCOPOB.

6. Kakoro pofia morperHoCcTb MO>KHO YCTPaHUTD C TIOMOIIIBIO0 KaTMOPOBKY CeHCopa.

7. OnUIINTe OCHOBHbIE KOHCTPYKTHUBHbIE BAPHUAHTHI 371eMeHTOB MUKPOMeXaHWYeCKUX CeHCOpoB. [laiiTe
XapaKTepUCTHKY UX CBOMCTB.

8. Kakue ¢usnueckrie MeXaHHU3MbI OTIPe/Ie/ISIFOT NPOosiB/ieHHe TThe303dhdeKTa.

9. KakoB NpUHLUI /IeHCTBYS ¥ 00/71aCTh TIPIMEeHeHHs] eMKOCTHBIX CEHCOPOB.

10. OnummTe 06/1aCTh MPUMeHeHHs], KOHCTPYKTHBHBIE 0COOEHHOCTH TeH30Pe3UCTOPOB.

11. OnuvimuTe OpUHLIMI AeWCTBUS JaTuuKa JjaBieHuil. [ uero npuMeHseTCsl MOCTOBast

14



W3MepHUTesbHas CXeMa.

12. OnummmTe Ha3HaUeHUe, OOLIYIO KJIaCCU(UKALIMIO aKCeTepOMETPOB.

13. OnMiIMTe 0CHOBHBIE KOHCTPYKTHBHBIE BapUaHThI IIbe303/IeKTPUUeCKHX aKcerepoMeTpoB. [laiite
XapaKTepUCTHUKY UX CBOMCTB.

14. Kakuve ¢pusnueckre MEXaHU3MbI OIPEeZIe/ISOT MPOsIBJIeHHe 00paTHOro he303ddekTa.

15. Onurmre nprHLUMI paboThl 6MMOPQHBIX Nbe303/71eKTPHUUECKHX aKCeIepOMeTPOB.

16. OnuimMTe 0CHOBHbIE KOHCTPYKTUBHbBIE BADUAHThHI €eMKOCTHBIX aKTHOAaTOPOB. [laiiTe XapaKTepUCTUKY UX
CBOICTB.

17. OnMiIMTe OCHOBHBIE KOHCTPYKTHBHBIE BapHaHThl TepMOMeXaHUUYeCKUX aKTraTopoB. JlaiiTe
XapaKTepUCTHUKY UX CBOMCTB.

18. OnuiMTe 0CHOBHbIE KOHCTPYKTHBHBIE BapUaHThI 3/IEKTPOMarHUTHBIX akTI0aTopOoB. [laiiTe XapakTepUCTUKY
HX CBOWCTB.

19. OnuiIxTe IPUHIKI paboThl 3/1€KTPOMArHUTHBIX aKCe/1epOMETPOB.

20. Kakue hr3nueckre MeXaHHU3MbI OTIPe/IeJISTIOT TIPOosiBieHre dQdeKTa «maMaTy GopMbI»?

21. Kakue MexaHU3Mbl aKTUBaL[UM1 UCIIO/b3YIOT /ISl CO3/IaHUs YCTPOMCTB MUKPOCMeIIleHUs U
MUKDOTO3ULIMOHHUPOBaHUs? KaKoBbl KOHCTPYKTHBHBIE 0COOEHHOCTH 3THUX yCTPOMCTB.

22. Onwmiumre 06/1acTh TpUMeHeHHs, KOHCTPYKTHBHBIE 0COOeHHOCTH TeHepaTopOB-BUOPaTOPOB.

23. IlepeunciyiTe BApUaHThl KOHCTPYKLUH I71aHAPHBIX M 00beMHBIX MUKPOMH/IYKTOPOB.

24. Kak 3aBHCUT JOOPOTHOCTD KaTyIIKH UHAYKTUBHOCTH OT 3aHUMaeMOU €F0 T/IOIa/IH.

25. Ha3oBuTe OCHOBHBIE TUIIBI PETy/IMPYeMbIX KOH/IeHCAaTOPOB.

26. OnuimuyTe KOHCTPYKLIMIO Y IPUHLIUI JAeHCTBUSI MUKPOAHTEHHBI.

27. Onuiurre KOHCTPYKLIMU U NIPUHLIUI [IeHCTBUS MUKPOpe/ie U KOMMYTaTOpOB.

28. TIpuBeuTe MpUMepbI IPUMeHeHHs] MUKPOCUCTEMHBIX KOMITIOHEHTOB B BbICOKOUACTOTHBIX YCTPOMCTBaX.
29. Ha3oBuTe CxofHbIe YepThl ¥ pas/nyuie TeXHOJOIMUeCKUX MPOLeCCOB MUKPOJIEKTPOHUKH U
MHUKPOMEXaHUKH.

30. KakoBO 0CHOBHOE KOHCTPYKTHBHO-TOIO/IOTHUECKOe OT/INYKE 3/IEMEHTOB MUKPOVIEKTPOHUKU U
MHKPOCHCTEMHOMN TeXHUKN?

31. OnuiuMTe OCHOBHBIE TEXHOJOTMUECKHE MPOLIeCChl, UCII0/Ib3yeMble B MUKPOCHUCTEMHOM

TeXHUKe.

32. OnuIrTe 0OCHOBHbIE OMepaly U 06/1acTh IPUMeHEeHHs! TeEXHOJIOTHH C UCTI0/Ib30BaHHEM «KEPTBEHHOT0»
cr1os.

33. OnuirTe 0OCHOBHBIE OMepaLy 1 06/1aCTh IPUMEHEeHHsT TeXHOJIOTHI aHW30TPOITHOTO >KUIKOCTHOTO U
r1yOOKOTO peaKTHBHO-MIOHHOTO TPaBJIEHUS].

JIaGoparopHas padora

KOHTpOJIb TEKYIIEr0 BBIMOHEHUSI U 3aIUThI 1abopaTopHbIX paboT obyuaronmmMcst. O1jeHUBAIOTCS
yMeHHe TIPUMEHUTh T0/TyYeHHbIe TeOPeTHUeCKHe 3HaHKs, COO/MIoeH e TIPaBU/l TEXHUKH 6€3011acHOCTH,
CBOEBPEMEHHOCTD BBITIO/IHEHHUS TabOpaTOPHbIX paborT.

Ha niepBoM 3aHSITHU [IJ1s1 BCE TPYTIIbI TPOBOJMTCS MHCTPYKTaXK Ha paboueM MecTe 110 TipaBu/iaM COO/THOIeHUS
TpebOBaHMI TEXHUKK 0e30MacHOCTH U O TOPsiZIKe J0MycKa K 1abopaTtopHbIM paboTaM. B kHure yuéra
MEePBUYHOTO MHCTPYKTAXKa KaXK/IbIH 00yUarOLUICs paciChIBAeTCs MO (DaKTy MPOBeIeHNs HHCTPYKTaXa.
OO6yuaroruMcs: coolITIaeTCst MOPSIIOK J0MYCKa, BHITIOTHEHHS U 3alUThI JabopaTopHbIX paboT. Kak rnpasuso,
rpymmna pa3brBaeTcst Ha Opurazpl 1o 2-3 ueyioBeka.

OtleHKa KaueCTBa BBITIO/THEHNS Tab0paTOpHOI paboThl OCYIIeCTBIISIETCS TIPeToiaBaTesieM o
YeThIPEXOA/IBLHOM crcTeMe. B ciiyuae ecsii OTBeTBI 00yUaroIerocsi BO BpeMs 3allliThl COOTBETCTBYIOT
yKa3aHHBIM TpeboBaHMAM, 00yUaroIUIACS MOMyYaeT MaKCHUMaTbHOEe KOJIMUEeCTBO 0aslioB.

OCHOBaHUSIMU JIJIsI CHYPKEHUS KOJTMUeCTBa 6asiioB B [ipara3oHe OT "OTIMYHO" [0 "HeyI0B/IeTBOPUTETBHO"
SIBJISIFOTCSL:

- HeOpEXXHOE BBITIOJIHEHHE,

- TIOBEPXHOCTHBIE, HETIPOJyMaHHbIE OTBETHI U BLIBO/BI IO pe3y/ibTaTtaM paboThl,

- HeBepHbIe OTBETHI Ha BOIIPOCHI IIpero/iaBaTesis.

KOHTpO/IbHOE MEpOTPUATHE CUMTAETCS MPOMIeHHBIM ITPH OTCYTCTBHU Y 00yUaroIerocst OTMETOK
"HeyZ0B/IeTBOPUTEIBHO" 3a JlJabopaTopHbIe paboThI.

Bonpocs! k guddepeHiiupoBaHHOMY 3aueTy

Borpocsi K guddepeniipoBaHHOMY 3auéTy 0hOPMIISIOTCS B BUjie Ouserta. IIpriMepHble BAPUAHThI
OU/IeTOB:

Buner Ne 1
1. MaremMaThueckoe OIrcaHye YyBCTBUTEIBHOIO 3/IeMeHTa KaK AUHAMUUeCKOM CUCTeMBI.

15



2. OnpepienieHue 106POTHOCTH MHTETPAbHBIX UYBCTBUTETbHBIX 37IEMEHTOB.

Bunet Ne 2
1. Oco6eHHOCTH MUKPOCHUCTEMHBIX UYBCTBUTE/TBHBIX 3/IEMEHTOB [JaTUMKOB JIMHEHHBIX YCKOPEHUH.
2. Yrpyrue rnojBechl  MEMOpaHAbI.

Buner Ne 3
1. Oco6eHHOCTH MUKPOCHCTEMHBIX UyBCTBUTE/IBHBIX 3/IEMEHTOB [JATUMKOB YITIOBBIX YCKOPEHHH.
2. EMKocTHbIe peo6Opa3oBare/iv TiepeMelieHHH.

Bunet Ne 4
1. MUKpPO3/1eKTPOHHBIE ITPeodpa3oBaTe/v U y3/bl, BCTPaMBaeMble B MHTerpajibHbIe JAaTUMKKH YCKOPEHUH.
2. VI3amepuTenbHbIE CBOWCTBA MUKPOMEXaHUUECKUX YCTPOUCTB.

BunetNe 5
1. YpaBHeHue ABWXeHUs U TlepefaTouHasi (DYHKIIUSI MUKPOAATUMKa YCKOPeHUsl.
2. DneKTpoCcTaTuuecKre MpPUBO/BI.

bunetNe 6
1. Pa3paboTKa CTPYKTYPHOU CXeMbI U MOJTHOM TiepejaTOuHON (hYHKIMHA MUKPOCHCTEMHOTO aKCeepoMeTpa.
2. Tenzope3ucTuBHBIE TpeoOpa3oBaHus AedopMariuid.

BunetNo 7
1. OcobeHHOCTY Ta30MHAMUYECKOTO [IeMITHUPOBaHUS MUKPOMeXaHUYeCKUX MasTHUKOB aKCeIePOMETPOB.
2. dopmupoBaHre uHhOpPMAIUK 00 U3MepsieMOM YCKOPEHHH.

bunetNe 8

1. OddekT BaUsIHYUA BTOPUUHBIX KojieOaHUM WHEPI[MOHHOTO TeJla Ha TIepBUYHbIe TTPU BO3/IeHCTBUM TTOCTOSTHHOM
Y TIlepeMeHHO YITIOBBIX CKOPOCTel OCHOBaHUSI.

2. Ba3oBble TexHom0ruy (opMooOpa3oBaHHs.

BbunetNe 9
1. Teopust MHOTOMEPHBIX YIIPYTHX TO/IBECOB, TPeOOBaHMS K UX CTPYKTYpe MOCTPOEHHMS U NapaMeTpaMm.
2. YpaBHeHUe [IBIKeHUsI U repefilaTouHast PyHKLMs MUKPOJAaTurKa JaB/eHusl.

Bunetr Ne 10
1. CpaBHUTE/ILHBIM aHAU3 PA3/TMYHBIX KOHCTPYKTHUBHBIX CXeM MHEePIMAIbLHBIX U3MepUTeJIeH.
2. TIpeobGpa3oBarenu fehopMariuii Ha TOBEPXHOCTHO-aKyCTUUECKUX BOJTHAX.

JuddepennypoBanHblii 3aueT
O1leHKa BBICTaB/ISI€TCS COIVIACHO CJIE[YIOLIUM KPUTEePUSIM:

«OT/IMYHO» - ITyOOKOe yCBOeHHe MaTepuaria - ToJiHbIe, T0C/Ie[joBaTe/IbHble, TPAMOTHBIE U JIOTHYeCKH
v3/1araeMble OTBeTHI IIPH BUAOU3MEHEHH BOTIPOCa, IPaBUIbHO 000CHOBaHHbIE PelleH s, BiajieHre
Pa3sHOCTOPOHHUMM HaBbIKaMHU U IIpUeMaMy;

«XOpOIIIO» - 3HaHWe MPOTPaMMHOT0 Matepuasa - TPaMOTHOe U3JIoKeHHe, Oe3 CyllieCTBeHHBIX HETOUHOCTe! B
OTBeTe Ha BOIIPOC, [TPaBI/IbHOE TIPUMeHEeHe TeOpeTHUeCKUX 3HaHWH, BajieHrne HeoOX0MMbIMU HaBbIKaMy
TIpY BBINIOJIHEHWH NPAKTUUeCKUX 3a/auy;

«yZIOBJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOIO MaTepuasa - IIpy OTBeTe [J0MYyCKAITCsl HeTOYHOCTH,
He/J0CTaTOYHO IPaBU/IbHEIE (OPMY/IMPOBKH, HapyILeHUe T10C/Iel0BaTe/IbHOCTH B

W3JI0)KeHWU MaTtepuasa, 3aTpyHEeHNs B BbINOJIHEHUU NTPaKTUYeCKUX 3a/laHui;

«HEeyIOB/IETBOPUTETHLHO» - He3HaHHe MaTepualia, TIpH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPyIHEHHs TIPU
BBITIO/THEHUH TIPAKTHUECKUX PaboT.

16



[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paspen 1. Koncrpykiuu u
5 | 1o [MPHHLMILI paboThI 139 6 3 4 15 | 15 JlabopatopHasi paboTa,
MMKPO03/IEKTPOMEeXaHNUeCKHX Konnokeuym
npubopoB..
Pazpen 2. TexHosmoruuecKue
5 | 1o |ocHOBBI MpOM3BOACTBA » |12l 8 4 10 5 5 JlabopatopHas paboTa,
MHMKPOMeXaHHUeCKHX Konnokeuym
npuodopos.
Paspgen 3. DnemenTHas 0a3a TTaBonaropHas paboTa
5 | 10 [MUKpoMexaHMUYeCKUX 21 1 12| 8 4 9 30 | 30 paTopHas p ’
KosmokBuym
npuodopoB.
Paspen 4. lunamuka Y0
5 | 10 |mukposiekTpoMexanuueckux| 32 | 9 | 6 3 23 | 25 | 25 | JlaboparopHas pa6ora
npuodopos.
Pazpgen 5. ismepurenbHbIe JlabopatopHas paboTa,
5 | 1o [CBOHMCTBA 20 | 9 6 3 1 25 | 25 Borpocs! k
MHKPOMeXaHHYeCKHX nuddepeHIIPOBaHHOMY
npubopoB. 3auety
Bcero 3a 10 cemectp 108| 51 | 34 | 17 57 | 100|100
Bcero no Aucun/InHe 108 | 51 | 34 17 57 | 100 100
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Kputepuu oneHuBaHus

IICK-14

Ne 1
Ne 2
Ne 3

Ne 1
Ne 2
Ne 3

Ne 1

Bonpocbl omkpbimoz2o muna:
CrieruasnbHasi JUCHUTITHA
CrierjuanbHasi JUCLIUTIIMHA
CrierjuanbHasi JUCLIUIIIMHA
CrelyasibHas AUCLUTITMHA
CneLuasibHas AUCLIUTIMHA
CrieruasibHasi JUCIUTITHA
CrieruasibHasi JUCIUTITHA
CrierjanbHasi JUCHUTITHA
CrierjuanbHasi JUCLIUTIIMHA
CrenpaibHasi AUCLATIMHA
Bonpocbl 3akpbimoz2o muna:
CneLasibHas AUCLIUTIMHA
CrieruasibHasi TUCIUTITHA
CrieruabHasi JUCHUTITHA
CrierjuanbHasi JUCLIUTIIMHA
CrierjuanbHasi JUCLIUTIIMHA
CrelaibHas AUCLUTITMHA
CrelaibHas AUCLIUTIMHA
CrieruasibHasi TUCIUTITHA
CrieruasibHasi JUCIUTITHA
CrierjuanbHasi JUCHUTITMHA

Bonpocbl omkpbimoz2o muna:
CrierjuanbHasi JUCLIUTIIMHA
CrenaibHasi AUCLATTRHA
CnelaibHas AUCLIUTITMHA
CneLasibHas AUCLIUTIMHA
CrieruasibHasi TUCIUTITHA
CrieruabHasi JUCIUTITHA
CrierjuanbHasi JUCLIUTIIMHA
CrierjuanbHasi JUCLIUTIIMHA
CrenaibHas AUCLIUTIIMHA
CneluaibHas AUCLIUTIMHA
Bonpochbl 3akpbimoz2o muna:
CrieruasibHasi JUCIUTITHA
CrierjuanbHasi JUCHUTITHA
CrierjuanbHasi JUCLIUTIIMHA
CrenaibHasi AUCLATIHA
CreLuaibHask AUCLIUTITMHA
CneLuasibHas AUCLIUTIMHA
CrieruasibHasi JUCIUTITHA
CrieruasbHasi JUCIUTITHA
CrierjuanbHasi JUCLIUTIIMHA
CrierjuanbHasi JUCLIUTIIMHA
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