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AHHOTaAUA

Huctunnuna «lIpoekTupoBaHne MUKPOMEXaHUUECKUX MHEPIUATBHBIX YYBCTBUTEIbHBIX
2JIEMEHTOB» BXOJUT B 00pa30BaTENIbHYI0 IPOTpaMMy BBICIIEIO 00pa3oBaHUS — IpOrpaMmy
MarucTpaTypbl 10 HaMPABJICHUIO MOATOTOBKY/ crieranibHOCTH 24.04.02 «CrcTeMbl yIpaBIeHUS
JBYKCHUECM M HABUTAIWsD» HApaBIeHHOCTH «[IpuOOpBI 1 CHCTEMbI OPUCHTAIINN, CTAOMITN3AIINN
1 HaBuranumy». JucuuiuimHa peanusyercs kapenpoit «Nel3y.

JucuuiuiHa HaeneHa Ha GOpMUpPOBAHKE Y BBITYCKHHUKA CIIETYIOUINX KOMITETCHITUHN |

IIK-1 «CmocobGen ¢GopMHpOBaTh HOBBIC HAINPaBICHHUS HAYYHBIX HCCIEAOBAHUN U
OTIBITHO- KOHCTPYKTOPCKUX Pa3padbOTOK»

CopnepxaHue IUCLHUIUIMHBI OXBAaTbIBA€T KPYr BOIPOCOB, CBA3AHHBIX C IPUHIUIIAMU
MIOCTPOCHUSI, TPOEKTUPOBAHUS U M3TOTOBJIEHUS MHUKPOMEXAaHHYECKHMX THPOCKONOB U
akcenepometrpoB (MMIT u MMA), koTopble 00pa3yloT HOBBIM KJIacC WHEPIHATBHBIX
YyBCTBUTEIBHBIX  3JIEMEHTOB,  OOJAJalONIMX  YHUKAJIBbHBIMM  MAaccOora0apuTHbIMM U
CTOMMOCTHBIMU XapaKTEPUCTUKAMH, a TakKKe O0O0JacTsIMU WX NMPUMEHEHHS M TEPCIEeKTUBAMHU
pa3BUTHSL.

[IpenogaBanue AMCHMILIMHBI TpEeAyCMaTpUBaeT cieayromue (opMbl OpraHu3aluu
y4eOHOTO mpoT1iecca: Jekyuu, 1abopaTopHbIe padOThI, TPAKTHICCKUE 3aHITHS,

camocTosiTeNbHas paboTa CTy/IeHTa, KOHCYJIbTallui, KypCOBO€ MPOEKTHPOBAHHUE.

[IporpaMmoii AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJIA: TEKYIIHUN
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTalus B popMe dK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTABISET 6 3a4eTHHIX eauHuI, 216
4acoB.

S3b1K 00yUYeHUS 110 AUCITUTUTMHE KPYCCKUIN



1. TIlepedeHb MIAHUPYEMBIX PE3YABTATOB OOYUCHHS 110 JUCIUTLITHHE
1.1. [enu npenoaaBaHust JUCHUIUIHHBI
Henwto guctuminael «IIpoekTupoBaHre MUKPOMEXaHUYECKUX MHEPIUATBHBIX YYBCTBUTEIIbHBIX

JJIEMEHTOBY
IIOCTPOEHHSI,

YYBCTBUTCIIbHBIX

N3roTOBJICHUA
KOTOpbIE O00pa3yloT HOBBIM KJIacC WHEPIUATBHBIX
oOamaronmx

SABJIACTCA TMOJYUYCHUC CTYyACHTAMU HGOGXOI[I/IMBIX HaBbBIKOB B IIpHUHOHUIIAX
MPOCKTUPOBAHUS U
akcenepometrpoB (MMIT u MMA),
AJIEMEHTOB,

MHUKPOMCXaHUYCCKNX THUPOCKOIIOB H

YHUKAJIbHBIMHU Mmacco Fa6apI/ITHI)IMI/I n

CTOMMOCTHBIMH XaPAKTCPUCTHKAMH, a4 TAKKC O3HAKOMIICHHC C 001aCcTIMHA HX MNPUMCHCHUA U
ICPCICKTUBLI Pa3BUTHUA.

1.2. JlucuuruimHa

BXOJUT B

COCTaB

qactd, (opMupyemMoil  yd4acTHHKaMH

00pa30BaTeNIbHLIX OTHOIICHHUN, 00pa30BaTEILHOM MpOTpaMMBbl BEICIIET0 00Opa3oBaHUs (anee —

OIl BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenust OI1 BO.

B pesynbraTe m3ydeHus NUCHUIUIMHBI OOyJarolIuiics JOJDKEH 001ajaTh CIeqyHIUMU
KOMIETEHIMSMH WM UX YacTssMu. KoMIeTeHIIN M WHAWKATOPBI UX JTOCTHKECHUS TPUBEICHBI B

Tabmume 1.

Tabnuia 1 — [lepeueHb KOMIETEHIMN U UHAWKATOPOB UX JOCTHKEHHS

Kareropus (rpymma) Konn Ko n HauMeHOBaHNE UHIUKATOPA TOCTHKEHUS
KOMIIETEHIIUHA HAUMCHOBAHMNE KOMITIETEHIIUHA
KOMIIETEHIIUHA
I1K-1.3.1 3HaTh COBpEMEHHBIE TEHICHIINN
pa3BUTHS IPUOOPOB U CUCTEM OPUEHTAIINH,
T1IK-1 Crioco0ben cTaOWIN3aliy ¥ HaBUTAI[MH JIETATEIbHBIX
(hopMupOBaThH HOBBIC | AIIapaTOB U TEXHUKH B IIEJIOM
HanpaBJICHUS [IK-1.Y.1 ymeTp Ha OCHOBE HOBBIX 3HAHUH
[IpodeccrnonanpHbIC | HAYYHBIX (GbopMUPOBATh HOBBIC HAIIPABJICHUS HAYYHBIX
KOMIICTECHIUH HCCIEI0BaHNN 1 HCCJICIOBAaHUH M OTTBITHO-KOHCTPYKTOPCKUX

OTIBITHO-
KOHCTPYKTOPCKHUX
pa3paboTok

pa3paboTok

I1K-1.B.1 BnageTs COBpeMEHHBIMH METOIAMU
AHAJIUTUYECKOTO aHAJIN3a, MATEMATHYECKOTO U
MMUTAIIMOHHOTO MOJCIUPOBAHUS, TOCTAHOBKHU
AKCIIEPUMEHTAIbHBIX MCCIICTOBAHUMA

2. Mecto mucuumiuHb B cTpykType OIT
JlucuumimHa MOKeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yYaIOUTUMUCS
MIPU U3YYCHHUH CIEAYIONINX AUCUIUTIINH:
— «BBejeHue B crielUuanbHOCThY,

— «MaTemaTuka»,

— «TeopeTnyeckas MEXaHHUKa»

— «Duszukay

— «TeopeTnyeckre 0CHOBBI JIEKTPOTEXHUKU U 3IECKTPOHUKH»

— «TexHoaorus HDI/I6ODOCTDOGHI/I$I»

— «l'upockonnyeckre HDI/I6ODLI 1 CUCTCMBI»

3HaHUs, MOJYYEHHBIE NPU M3YYEHUM MaTepuana JaHHOW AUCIUIIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYEHWE, TaK W HCIOJIB3YIOTCA TPU HCIOJIB3YIOTCA IpPU TMOATOTOBKE
BBIMMYCKHON KBaJIM(PUKALIMOHHOHN pabOThI MarucTpa.

Tadauue 2.

3. O0beM U TPYA0EMKOCTh AUCIUTITUHBI
JlanHbple 00 o0meM o0beMe AMCUUIUIMHBI, TPYAOEMKOCTH OTAEIbHBIX BHUJOB YyueOHOMU
paloThI MO AUCHUILTNHE (M pacpeeieHre 3TOi TPYI0eMKOCTH 110 CEMECTpaM) MPeICTaBIECHbI B




Tabnuma 2 — O6beM U TPYAO0EMKOCTh TUCIUIUTHHEI

TpynoemMkocTs 110
Bun yae6HOMI paboThI Bcero cemMecTpaM
Ne3
1 2 3
Oowan mpyooemMKocnb OuUCYUnJIUHDBL, 6/ 216 6/ 216
3E/ (4ac)
U3 Hux uacoe npakmuyueckoil n0020MoBKuU 68 68
Ayoumopnvie 3anamus, BCEro 4ac. 102 102
B TOM YHCJIE:
nexiuu (JI), (qac) 34 34
npakTuueckue/ceMunapckue 3ansatus (113),
17 17
(dac)
naboparopusie padboTsl (JIP), (dac) 34 34
KypcoBoit npoekt (pabota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 45 45
Camocmosmenvnas padoma, Bcero (dac) 69 69
Buo npomeixcymounoii ammecmayuu’ 3a4er,
mudd. 3ader, sx3amen (3auer, Hudd. 3ay, OK3. OK3.
DK3.*%)

*%
[IpuMeuaHue: KaHIUIATCKHI SK3aMeH

4. CopeprxaHue TUCIUTITMHBI
4.1. PacmpeneneHue TPyIO0EMKOCTH TUCIMILIAHBI TIO pa3/ieiaM ¥ BUIAM 3aHITHM.
Pazgenbl, TeMBbI TUCHUTIITUHBI K KX TPYAOEMKOCTh TPUBECHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3zaenbl, TEMbl AUCUUILIMHBL, HX TPYJOEMKOCTb

Paspgensl, TeMbI JUCHMITINHBI

Jlexkniun
(qac)

n3(C3)| Jp
(qac) (dac)

KII
(dac)

CPC
(dac)

Cemectp 3

Paznen 1. Teopetnueckre OCHOBBI
MHUKPOMEXaHUYECKUX THpockornoB (MMI') u
akcenepomeTpoB (MMA)

Tema 1.1 OcHOBHBIE CTPYKTYPBI U MOJIETU
muHamMuka MMIC LL, RR u LR tumnos

Tema 1.2. OcHOBHBIE CXEMbI U MIPUHITUTIBI
¢dbyakuonupoanuss MMIT

Tema 1.3 OCHOBHBIE CXEMbI M TPUHIIUTIBI

(G YHKIIMOHUPOBAHUS MUKPOMEXaHUYECKUX
aKCeJIEpOMETPOB

Tema 1.4 Cratuka u guHamrka MMI' 1 MMA.
Tema 1.5 OcHOBHBIE TEXHOIOTHYCCKHUE
nporieccsl npousBoactsa MMI' u MMA

10 13

18

Pasnen 2. Paznen 2. Pacuet u npoekTupoBaHue
aneMeHToB MMI™' 1 MMA.

Tema 2.1. Bb100op KOHCTPYKIIMHU U pacyeT
MEXAHUYECKUX XapaKTEPUCTHK
YyBCTBUTENBHOTO AnieMenTa MMI™' u MMA.
Tema 2.2. [IpoekTupoBaHne JaTYNKOB
U3MEPEHUsT MEXaHUYEeCKHX KOJIeOaHui
YyBCTBUTEIIBHOTO JIEMEHTA U MPUIIOKEHUS
YIPABJIAIOIINX BO3ACHCTBUI.

12

17




Pa3nen 3. CxeMOTEXHUYECKOE MPOEKTUPOBAHUE
NIeKTpOoHHBIX Moayined MMI' u MMA.

Tema 3.1. [IpoekTupoBaHue CUCTEMBI
BO30Y)KJICHHSI IEPBUYHBIX KOJICOAHHIA.

Tema 3.2. [IpoekTrpoBaHu€e CUCTEMBI
(hopMUpOBaHHS BBIXOIHOTO CHTHAJIA.

10 2 2 17

Pa3nen 4. Metoauku 3KcriepuMeHTaIbHbBIX
uccienoBanuil xapakrepuctuk MMI' u MMA.

BrimonHenne KypcoBoit paboThl

17

Hroro B cemectpe: 34 17 34 17 69

HUrtoro | 34 17 34 17 69

4.2. CopneprxaHue pa3ieioB U TeM JIGKIIMOHHBIX 3aHITHH.
Conepskanue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TadiuIiie 4.

Taouauna 4 — Coaep:kanue pa3iesioB U TeM JEKIIMOHHOT0 IIMKJIA

Howmep pazgena

HasBanue u copeprxanue pasieioB U TEM JIEKITMOHHBIX 3aHATUN

1

Paznmen 1. Teopermdyeckne OCHOBBI ~MHKPOMEXAHUYECKHUX
rupockonoB (MMI') u akcenepomerpoB (MMA)

Tema 1.1 OcHOBHBIE CTPYKTYpHI U MOJenu nuHaMukd MMI' LL,
RR u LR TunoB. JluHamMuka B3aUMOJICUCTBHUS TEPBUYHBIX H
BTOpHYHBIX KoyieObanuii MMIT LL um RR tumos. BomHOoBBIC
TBepaoTeNbHBIC THpOCcKOIbl (MMI™ R -Tuma).

Tema 1.2. OcHOBHBIE CXE€MBI W TPUHIUINBI (HYHKIIMOHUPOBAHUS
MM

CTpyKTypHBIE CXEMBbI, IMepeAaTOuHble (QYHKIUHU, MacliTaOHbIe
kod(dduuenter npeobdpazoBanuss MMIT LL, RR u R Tunos.
OcHoBHbIe IoTpemHocTd MMI'.

Tema 1.3. OcHOBHBIE CXE€MBI W TMPHUHIMINBI (YHKIIMOHHUPOBAHUS
MHUKpoMexaHu4eckux akcenepomerpoB (MMA). Knaccudukanus
MMA (ogHOMEpHBIE U IBYMEpHBIC, OCEBBIC U

MasiTHUKOBBIE, MPSAMOT0 MPeoOpa3oBaHMsl U KOMIIEHCAIIMOHHOTO
THUIIA).

Tema 1.4 Cratuka u gumamuka MMIT u MMA. Monenn
TUHAMHKH, CTPYKTYPHBIE CXEMBbI, IepelaTOuHble (QYHKIUH,
MacmTabHble KO3(pHUIMeHTsl mpeodpa3oBaHus, paboyas Imojoca
4acTOT, OCHOBHbIE norpemHoctd MMI' u MMA.

Tema 1.5. OCHOBHBIE TEXHOJIOTUYECKUE TPOIECCHI TPOU3BOJICTBA
MMI' u MMA. OO6o0O0mIeHHBI TEXHOIOTUYECKHI MpoIiiece
npousBoactBa MMI' 1 MMA. OcCHOBHbIE TEXHOJOTHYECKHE
omepanuyd  TPOM3BOJCTBA,  BKIIOYAIOMIME:  JHUTOTpaduio,
MOJYYEHHE  CJIOEB  PA3IMYHBIX MaTepUalioB, TpaBJICHHE,
MUKpPOCOOPOYHBIE ONIEPAIINY, UCTIBITAHUE U3ICTIHI.

Pasznen 2. Pacuer u npoextupoBanue anemenTos MMI' u MMA.

Tema 2.1. BbiOOp KOHCTPYKIMH M pacdeT MEXaHHYECKUX
XapaKTePUCTHK 4YyBCTBUTENbHOro 3nemeHra MMIT u MMA.
IIpoexTrpoBaHue KOHCTPYKLIUHA MeXaHU4eCcKoro Moayinst MMI' u
MMA. Bpi00op KOHCTPYKIIMOHHOTO MatepHuaia. Brruncienue
MacCbl M MOMEHTOB HHEPLMHM YYBCTBUTEJIBHOIO JJIEMEHTA.




Bpluucnenne cwi M MOMEHTOB  jauccunanuu. Pacuer
COOCTBEHHBIX YacTOT KOJIEOaHWW YyBCTBUTEIBHOTO 3IIEMEHTA.
Hcnonp3oBanue  mporpaMmbl  AnsiS  JUIS  ONpeneseHUs
MEXAaHUYECKUX XapaKTEPUCTUK CHUCTEMBI «4YBCTBUTEIIbHBIN
JIEMEHT — YIIPYTHH I10JIBECY.

Tema 2.2. [IpoekTrpoBaHUE TaTYMKOB U3MEPEHUSI MEXaHUUECKUX
KoJeOaHUN  YyBCTBUTEIBHOIO  DJIEMEHTA M  IPUJIOKEHUs
YIOPABILIIONIUX BO3AeHCTBUN. [IpoexkTupoBaHME KOHCTPYKLIHH
€MKOCTHBIX JIATYNKOB KOJICOAHWH YyBCTBHUTEIBHOTO DJIEMEHTA U
pacyer ero JJIEKTPUYECKUX XapaKTepUCTHK. BbIOOp cxembl
npeoOpa3oBareisi «EMKOCTb — HaIpsDKEHHE» C OJUHOYHBIMU
JaTYuKaMu W JaTdyukaMu JuddepeHuuaibHoro tuma. Pacuer
XapaKTEPUCTUK npeoOpa3oBaress. [IpoexTupoBanue
JIEKTPOCTATHYECKUX JATYUKOB YIPABISIOMIMX CHJI U MOMEHTOB,
pacyeT SHEPreTUYECKUX XapaKTEPUCTHK.

3 Paznen 3. CxeMoTeXHHMYECKOE NPOEKTUPOBAHHUE HJIEKTPOHHBIX
moxayineit MMI' u MMA.

Tema 3.1. IlpoextupoBanue cucteMbl BO3OYXIACHUS MEPBUYHBIX
kojebanuil. @opMUpOBaHHE KOHTypa BO30OYXKIEHHUS IO CXeMe
aBTOT€HEpaTopa M pacyeT €ro OCHOBHBIX XapaKTEPUCTHK.
[IpoexTtrpoBanne cucteMbl BO30YXKIEHHSI C HCIIOJIb30BaHHEM
3amaromiero reHeparopa. ®dopmupoBanHme KoHTypa (a3oBoit
MOACTPOUKHM YacTOThl KosiebaHuil. IlpoexTupoBaHue cucTembl
cTaOWian3alnuu aMIUIMTYAbl TNEpBUYHBIX Koyiebanuil. CuHTE3
perynsropa  CHUCTeMBbl  CTaOWIM3allMM  aMIUTUTYObl  MpU
YIPABJICHUU aAMIUIUTY O HMMITYJIBCOB BO30YXK/ICHUS.
[IpoekTupoBanue  peryaiaropa ¢  IIHAPOTHO-UMITYJIbCHOU
MOZYJISIUEN YIIPABIIAIOIINX UMITYJIbCOB.

Tema 3.2. IlpoektupoBaHue CHCTEMBl  (POPMHPOBAHUS
BBIXOJHOTO curHana. [IpoextupoBanue QpyHKIIMOHAIBHON CXEMBbI
dbopmupoBanus BeixogHoro curiaia MMIT u MMA B mpubopax
OpPSIMOTO  M3MEPEHHUs. ODIJIEKTPUYECKH pacdeT CXeMbl U
OIIPENICTICHUE OCHOBHBIX METPOJIOTUYECKUX XapaKTEPUCTHK.
Ananu3 u BbIOOp crioco0a M CXeMbl YIPaBICHHUS PACCTPOUKOMN
4acTOT MEPBUYHBIX M BTOPUYHBIX KoJsieOanuil. Peanuzanus
KOMITIEHCAIIMOHHOM cXeMbl (hOPMHUPOBAHUS BBHIXOJAHOTO CHUTHAA.
Boibop mnapamerpoB KOHTypa KowmmeHcanuu. lcnoiib3oBaHue
nporpamm MathCAD u MATLAB s ananu3a u BepupuKaium
IIPOCKTA.

4 Pazgen 4. MeTonuku SKCHEPUMEHTAIBHBIX HCCIEAOBaHUI
xapaktepuctuk MMI™ u MMA. Llenu u 3ama4un 1a00paTOPHBIX U
HAaTYPHBIX SKCIEPUMEHTOB. TEXHOJIOrMYECKOE U CHELUAIBHOE
o0opymoBaHue Ui MPOU3BOJCTBA MCHBITAHUI. ABTOMAaTH3ALUS
OKCIIEPUMEHTANbHBIX  HCCeNoBaHU. Meroapl  00paboTKH
JAHHBIX 3KcnepuMmeHTa. OLEHKa CIy4allHbIX MOrPEIIHOCTEN
BbIX0/IHOTO curHana MMI™ u MMA metonoMm Bapuanuu Anasa.

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATUS
Tembl npakTHUECKUX 3aHATHIA U UX TPYJOEMKOCTh IPUBEICHBI B TAOIUIIE 5.

Tabnuma 5 — [pakTrdeckue 3aHATHS U UX TPYILOEMKOCTh




N3 Hux No
Ne T @ T MPAKTUYECKO
iy CMBI IPAKTHYCCKUX opMbI npakThueckux | Tpyroemkocts, i pazzena
0 3aHSATUHN 3aHATUHU (dac) HOJIFOTOBKI, JUCIUII
(aac) JIUHBI
Cewmectp 3
1 | Pacder macmtaOHBIX Pemenue 3agau 2 2 1
KO3 (HUITUEHTOB
peoOpa3oBaHMs
MMI" RR- tumna
2 | Pacuer macmTaOHBIX Pemenue 3amau 3 3 1
K03 duUIMEeHTOB
npeoOpazoBaHus
MMI" LL- tuna
3 Orenka Pemenne 3amau 2 2 1
WHCTPYMEHTATBHBIX
norpemHocred MMI
4 | Pacuer mapameTpoB Pemenue 3amau 2 2 2
ocesoro MMA
MPSIMOTO
npeoOpa3oBaHus
5 | Pacuer macmtabHOTO Pemenwue 3amau 3 3 2
ko3¢ dunmenHTa
npeoOpazoBaHus
MMA
KOMIIEHCAIIMOHHOTO
TUMA
6 | Pacuer mapametpoB Pemenue 3agau 3 3 3
CUCTEMBI
aBTOTE€HEPATOPHOTO
BO30yxaeHuss MMI'
RR tuna
7 Pacuer cucremsl Pemenue 3amay 2 2 3
yIpaBJICHUS
4acTOTOM
pacctporiku MMI
Bcero 17
4.4, JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYJOEMKOCTh IPUBEACHBI B Ta0IHUIIE 6.
Tabmuma 6 — JlabopaTopHBIE 3aHATHS U UX TPYAOEMKOCTh
N3 aux No
Ne [IPaKTUYECKO
n/ HaumeHnoBaHue 1a00paTopHBIX paboT Tpynoemxocts 17§ pasjena
I > (ac) MOJATrOTOBKH, Jrchun
(uac) JUHBI
Cemectp 3
1 DKcnepuMeHTanbHOe uccienqoBanne MMIT 6 6 1
LL — tuma
2 Mo enrpoBaHue U3MEPUTEIBLHOTO KaHaja 4 4 3




MMI" RR — tuna
3 | Mogenuposanue quaamuk MMI™ LR — Ttuma 4 4 3
4 DKcrepuMEHTaIbHOE HCCIeI0BAHNE 8 8 1
nBymepHoro MMA oceBoro tuna
5 MoenupoBaHie CUCTEMBI BO30YKICHHS 6 6 3
MMI'
6 O06paboTKa SIKCIIEPUMEHTAIBHBIX JaHHBIX 6 6 3
Bcero 34

4.5. KypcoBoe npoeKTHpoBaHHe/ BBIMOJIHEHUE KYPCOBOM PabOThI

ens xypcoBoit paboThl: (popMUpOBaHHE y CTYJEHTOB HABBIKOB OOIIEro MOJX0/a K
3a/layaM MPOEKTUPOBAHUSI MUKPOMEXaHMUECKUX MHEPIUAIbHBIX UYBCTBUTEIIBHBIX JIEMEHTOB, a
TaK)K€ HaBbIKOB CAMOCTOSITEIbHOM MHXEHEPHOU pabOThl IPU PEIIEHUN KOHKPETHBIX 33]a4 [0 UX
pa3paboTKe U IKCILTyaTalluu.

YacoB mpakTU4YeCKOi MOATOTOBKU: 17

[IpumepHbIe TeMbI 3a1aHUi Ha KypcOBYIO paboTy npuBeaeHsl B paznene 10 PIT/I.

4.6. CamocrosTenpHas paboTa 00yJaronIIXCs
Bunpl caMocTosATENEHOM pabOTHI U €€ TPYJ0EMKOCTh MPUBEIEHBI B Ta0uUIE 7.

Tabnuia 7 — Buasl caMocTosTeNbHOM paboThI U e TPYI0eMKOCTh

. Bcero, | Cemectp 3,
Bua camocrosTensHOM paboThI

qac qac
1 2 3
W3yueHne TeopeTHIECKOTO MaTepraa 37 37

mucrutuael (TO)

Kypcosoe npoekruposanue (KII, KP) 25 25

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K TeKyIemMy KOHTPOJIIO

ycneBaemoctu (TKY) ! !
Jomaruaee 3aganue (/13)
KonTtposbubsie paboTsl 3a0uHukoB (KP3)
[ToaroToBka K MpOMEKYTOUHOM
arrectaruu (I1A)
Bcero: 69 69

5. IlepedeHb yueOHO-METOJMUECKOTO 00ECTIeUeHHS
JUIsL CAMOCTOSTENIEHON paboThl 00y4aromuxcs Mo JUCHUIUIMHE (MOJIYIIIO)
VY4ebHO-MeToinYeCKUe MaTepuallbl JUIsl CaMOCTOSITEIbHOM paboThl OOydalOIMIMXCsl yKa3aHbl B
n.a. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3AaHUN
[lepedyeHb nevaTHBIX U AIEKTPOHHBIX YUEOHBIX W3/IaHUN MPHUBEJICH B TaOIuIe 8.
Tabnuna 8— IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX M3IaHUMN

HIudp/ KosmgecTBo 3Kk3eMILIIpOB B
URL bubnuorpaduyeckas ccpuika oubmoTeke

azpec (KpoMe AMIEKTPOHHBIX SK3EMIUISIPOB)




681.2
P24

Pacnionos B.Sl. Mukpomexanuueckue
npubopsl. Tyna, 2002, 367 c.

629.7
M 59

MHUKpPOCHCTEMBI OPUEHTAIIUH OECTIMIOTHBIX
nerarenbHBIX ammapaToB [Tekcer] / P. B.
Ananyes [u 1p.] ; pea. B. . Pacnonos. - M.
: MammsOCTpOCHHME,

2011. - 184 c.

681.2
P24

[TpuGops! NepBUYHON HH(POPMALINH :
Muxkpomexannueckue npuodopst [Teker] :
yaeOHoe nocobue / B. . Pacnionos ; Tyi.
roc. yH-T. - Tyna : [6. u.], 2002. - 390 c.

681.58
M 52

MepkypoeB U.B., [Togankos B.B. /[[nunamuka
MHKPOMEXaHUYECKOTO U BOJTHOBOTO
TBEPJAOTEJIBHOIO TUpocKomna.- M.:
OU3MATIINT, 2009.-228 c.

531
J1 84

[Ipuknannas Teopust rupockonos [Teker] :
yueonuk / J1. I1. JIykesinos, B. . Pacnionos,
IO. B. ®unaros ; Konuepn "LHIHUU
"SnexTponpudop". - CII6. : U3g-Bo ITHUU
"SnexTponpubdop”, 2015. - 316 c.

35

EBctudees M.U., ITandepos A.I.,
ITonomapes B.K., Cesepos JI.A., CkopuHa
C.®D. MukpoMexaHUYECKUE UHEPIIUATbHbIE
YYBCTBUTEJIbHBIC AJIEMEHTHI.
Mukpomexanudeckue rupockornsl. — CII0,
I'HI[ P® HTHUU «Dnektporpudopy, I'YAII,
2007, 87 c. DnexkTpoHHOE yueOHOE TIoCOOHeE.
Pecypc kadenpsr.

JlyxbstnoB [I.I1. MukpomexaHuyeckue
aKCceJIepOMETPhl U MUKPOMPOIIECCOPHI Ha
ITAB. — CII6, I'DY «JIDOTHU», I'HI PO
HHUU «Snexkrpomnpubop», 2005, 92 c.
OnexkTpoHHOE yueOHoe rmocobue. Pecypc
Kadeapsl.

b. Bapanan, K. Bunoii, K. Ixomm. BY
MOSMC u ux npumeHenue. — M:
Texnocgepsr, 2004.

629.7
C28

Cesepos JI.A. MexaHuka rupoCKONNYECKUX
cucreM: YuebHoe nocobue. — M.: MAU
(TY), 1996. -212c.

45

7. HCpC‘-IGHL QJICKTPOHHBIX O6pa30BaTeJ'IBHBIX peCcypcoB

I/IH(pOpMaL[I/IOHHO-TCHCKOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTCpHCT»

HepequL QJICKTPOHHBIX O6p2[30BaTCJ'H:HBIX

pecypcoB

UH(POPMALIMOHHO-

TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX [UIi OCBOEHHUS JUCLHUIUINHBI
npuBeeH B Tabauue 9.



Tabmuma 9 — IlepedeHb 53IEKTPOHHBIX O0OpPa30BATENBHBIX PECYPCOB HH()OPMALMOHHO-
TEJICKOMMYHUKALIMOHHOM ceTu «HTepHeT»

URL anpec HaunmenoBanue

8. Ilepeuenr MHPOPMALTMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mTpPOTPaMMHOTO O0OECHEUEHHS, HCIOIB3YEMOTO TPH OCYIIECTBICHUH
00pa30BaTEILHOTO MPOIIecca MO AUCIUILINHE.
[lepedyenp UCTIONB3yeMOTO MPOTPAMMHOTO oOecrieueHus npeacTasieH B Tadmuie 10.

Tabmuma 10— [Tepeuens mporpaMMHOTO 0OECTICUCHIS

No /11 HaunmenoBauue

[Iporpammuas cucrema MATLAB

8.2. [lepeuenn MH(OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIB3YEMBIX npu
OCYIIIECTBIICHUH 00pa30BaTEIHLHOTO MPOIlecca 10 IUCIUTUTHHE

[lepeuenr ucCHONMB3yeMbIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJACTaBICH B
Tabaure 11.

Tabnuma 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycMoTtpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB MarepuagbHO-TEXHHYECKOW 0a3bl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHUS
00pa3zoBaTeNbHOTO TMpoIiecca 1Mo JUCITUIUIMHE, TIPECTaBieH B Tadnuiel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKOU 0a3bl

No HaumeHnoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHalIbHO-TEXHUUECKOH 6a3bl (mpu HEOOXOAUMOCTH)
MynbTUMeauiTHAS JICKIUOHHAS ayIUTOPUS b.M. a. 13-04
Crnenunanmn3upoBaHHas gabopaTopus «MHUKPOMEXaHUUECKUX b.M. a. 13-03a
WHEPIHAIBHBIX YYBCTBUTEIBHBIX 2JIEMEHTOBY
3 Crenn

10. OueHouHble cpeAcTBa Il MPOBEICHUS TPOMEKYTOUYHOM aTTeCTalluK
10.1. CoctaB OIEHOYHBIX CPEACTBAJS MPOBEACHUA MPOMEXKYTOUYHON aTTecTaluu
oOyuaroniuxcs 1o AUCHUIUINHE MpUBeieH B Tabmuie 13.
Tabmuia 13 — CocTaB OIEHOYHBIX CPEACTB JUIsl POBEACHUS NPOMEKYTOUHOI ATTECTAIMH

By npoMexXyTOuHOM aTTecTanyu ITepeueHb OLICHOYHBIX CPEICTB
OK3aMeH Cniucok BOIPOCOB K 3K3aMEHY, TECT
BrinosnHenue KypcoBoii paboTsl DKclepTHas OIIEHKa Ha OCHOBE TpeOOBaHUH K

COJIEP’KaHUIO KypcoBO# paloThI 1o
JUCLMILINHE.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIETEHIMI 00ydJarouuMucsa NMpUMEHseTcsl S5-0ajulbHasi HIKajla OIEHKH C(HOpPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeneHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BAThCA




100-6amnbHas

oIKajia

MOJYJIbHO-PEUTHUHIOBOM  CUCTEMBI  YHHUBEpCUTETa,  IIpaBuia

HCIIOJIb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM AaKTOM

I'VAIL
Tabnuua 14 —Kputepuu onieHKH YpOoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUI
OreHKa KOMITETEHITUN X .
N A T— apakTepucTrKa C(HOPMHUPOBAHHBIX KOMITCTCHITUIA
— oOyuaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWJ IIPOTPAMMHBIN
MaTtepua;
— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO H TPAMOTHO €T0 M3JIaraeT;
COTIIHO — ONUpasCh Ha 3HAHUS OCHOBHOM M JIOTIOJIHUTEIbHOU JIATEPaTYpEI,
GATTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIC MOJOXKEHUS C MPAKTUIECKOM
JESITETFHOCTBIO HAMPABIICHUS,
— yMeJi0 000CHOBBIBAET U apTYMEHTUPYET BHIJBUTAEMBIE UM HJICH;
— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;
— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX MIOHITHIA.
— o0yyJaronuiics TBEpI0 YCBOWI MPOTPaMMHBINA MaTepual, TPaMOTHO U
M0 CYIIECTBY U3JIarae€T €ro, OMNHUpasCh Ha 3HAHUA OCHOBHOM
JUTEPATYPHI;
«XOpOIOD — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEHH; 5
— YBA3BIBAET YCBOEHHBIC 3HAHHUS C MPAKTHYECKOW JeATEIHHOCTHIO
«3aYTCHOY
HaIpaBJICHUS,
— apTYMEHTUPYET HaY4IHbIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;
— BJIQJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX TTOHSITHH.
— o0yyaromuiics yCBOWJ TOJBKO OCHOBHOW MPOTpaMMHBIA MaTepHall,
M0 CYIIECTBY H3JIaraeT €ro, OMUpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;
— JIONyCKaeT HeCYIIECTBEHHBIC OMMMUOKA U HETOYHOCTH;
«YTOBJICTBOPUTEITLHOY .
GATTOHOY — HWCTBITHIBAET 3aTPYIHCHHUS] B MPAKTHYECKOM TPUMEHEHWU 3HAHUUN
HaIpaBJICHUS,
— c1abo apryMeHTHUPYeT HaydHbIC TTOJI0KEHNS,
— 3aTpyaHseTcs B GOPMYITHMPOBAHUH BBIBOJIOB U 000 OIIICHUT;
— YaCTHYHO BJIAJICET CUCTEMON CIICIIMAIM3UPOBAHHBIX MIOHSITHIA.
— OoOydJaromwuiics HE YCBOWJ 3HAYUTEIBHON YacTH MPOrpaMMHOTO
MaTepHaa;
«HEYJIOBJICTBOPUTEIBHO | —  JOMYCKAeT CYIIECTBEHHBbIC OMIMOKA ¥  HETOYHOCTH  IIPH
» paccMOTpEeHUH POOJIeM B KOHKPETHOM HarpaBJICHUH;
«HE 3a4TCHO» — UCIIBITBIBACT TPYIHOCTH B NMPAKTHUYECKOM ITPUMEHEHUN 3HAHUH;
— HE MOXET apryMEeHTUPOBATh HAYYHBIE TOJIOKEHHUS;
— He (hOPMYIMPYET BBIBOJIOB M 000OIICHHUIA.
10.3. TumoBbie KOHTPOJIBHBIC 3aJaHUS U HHBIC MaTCPHAIIHI.
Bomnpocsr (3agaun) a1 sKk3amMeHa peacTaBiIeHbI B Tadimie 15.
Tabnuua 15 — Bonpocs! (3ana4u) mis 5K3aMeHa
Kon
Ne i/m [Tepeuens BompocoB (3a1a4) Ui SK3aMeHa
WHJMKATOpa
1 Knaccudukanus MMI' u MMA. I1K-1.3.1
2 [Tpuanun nerictBusgs MMI' pa3nuyHbIX THUIIOB. I1K-1.3.1
3 Moaudukanmu u npuHIU aeicteust MMA. I1K-1.3.1
4 Maremarudeckass MoJenb JUHAMUKU OBIKESHUS IIK-1.3.1,
4yBCTBUTEIBHOTO ieMenTa MMI' LL-tumna. IIK-1.V.1,
IIK-1.B.1
5 Maremarudeckass MOJACIb JUHAMHUKU IBHKCHUS IIK-1.3.1,
yyBCTBUTEIBHOTO MieMenTa MMI' RR-Tuna. IIK-1.V.1,
I[IK-1.B.1




6 YcranoBusieiics pexxuM padotst MMI'. CBs3b nmapameTpos IK-1.3.1,
Kosie0aHui ¢ PU3MUECKUMHU MTapaMeTpaMHu YyBCTBUTEILHOTO [IK-1.V.1,

JJIEMEHTA. I1K-1.B.1

7 YacroTtHble xapakrepuctuku MMI' u pabouast nmosioca yactor. | I[IK-1.3.1,
IIK-1.V.1,

I1K-1.B.1

8 CBs13b aMIUIMTYIHBIX U (Pa30BbIX COOTHOILLIEHUI BTOPHUUHBIX IK-1.3.1,
kosnebanuiit MMI' B ycraHoBUBIIEMCS PEXHUME. [IK-1.V.1,

I1K-1.B.1

9 CraTuueckue U JUHaAMUYecKue xapakrepuctuku MMA. IK-1.3.1,
[K-1.V.1,

I1K-1.B.1

10 Hcrounnku omm6ox B MMI™ u MMA. IIK-1.3.1,
[K-1.V.1,

I1K-1.B.1

11 AHanuTHYeCKue METO/Ibl pacueTa MEXaHU4YEeCKUX IK-1.3.1,
xapakrepuctuk MMI"' u MMA. IIK-1.¥.1,

I1K-1.B.1

12 [TpuHIUIT NEHCTBUSA EMKOCTHBIX JATYUKOB MEPEMENICHUI I1IK-1.3.1,
yyBCcTBUTENbHOTO 37eMeHTa B MMI' 1 MMA. OcHoBHbIE IIK-1.V.1,

COOTHOIIIEHUA. Bonmpockl MpOEKTUPOBaHUSL. ITK-1.B.1

13 DIEKTPOCTATUYECKNE JAaTYUKH YITPABISIOMIEH CHIIBI U IK-1.3.1,
MOMEHTa. PacueTr sHepreTnyecKknx XapakTepucTuK 1 IIK-1.V.1,

JUHEHHOCTHU TTPeoOpa3oBaHuUs. IK-1.B.1

14 [IpeobOpa3zoBaTenn «eMKOCTh - HaNpsHKeHUEY. Buab IK-1.3.1,
npeoOpaszoBartesiell 1 pacueTHbIE COOTHOIICHHMS. IK-1.V.1,

I1K-1.B.1

15 CTpyKTypbl CUCTEM aBTOT'C€HEPATOPHOTO BO30YXKICHUS IK-1.3.1,
nepBUYHBIX Kosiebanuii B MMI'. Pacuer mapameTpoB IK-1.V.1,
YCTAaHOBHUBIIUXCS KOJICOAHMH. [IK-1.B.1

16 CTpyKTypa ¥ PUHIUI PAOOTHI CUCTEMBI BO30YKICHHS IK-1.3.1,
NepBUYHBIX KoJieOanuit B MMI™ ¢ OlIOpHBIM T€HEPATOPOM. IIK-1.V.1,

I1K-1.B.1

17 dopmupoBaHre KOHTYpa (a30BO MOJACTPONUKH YACTOTHI IK-1.3.1,
OTIOpHOTO TeHepaTopa. BeiOop mapaMmeTpoB KOHTYpa. IIK-1.V.1,

I1K-1.B.1

18 [IpunHnune! hopMupoBaHus BEIXOAHOTO curHaia B MMI u IK-1.3.1,
MMA B npubopax npsimoro usmepenus. CXxeMoTeXHUKa [IK-1.¥.1,
M3MEPUTEIBHOIO KaHalIa. [IK-1.B.1

19 ®opmupoBaHus BbIX0AHOTO curHaina B MMI' u MMA B IK-1.3.1,
npubopax KOMIIEHCAIMOHHOTO THIIA. [K-1.¥.1,

I1K-1.B.1

20 Crabunuzanus aMIIMTYAbl IEPBUUHBIX KoseOanuit MMIT IIK-1.3.1,
yTIpaBJIEHUEM aMIUIUTYJJOH UMITYJIbCOB BO30YXK/IEHUS. IIK-1.V.1,

IT1K-1.B.1

21 Crabunuzanus aMITUTYIbl IEPBUYHBIX KoseOaHuit MMIT IIK-1.3.1,
yIIpaBJIEHUEM JUIUTEIILHOCTHIO UMITYJILCOB BO30OYXKICHHS. IIK-1.V.1,

I1K-1.B.1

22 ComnpsikeHne 4acTOT MEPBUYHBIX U BTOPHYHBIX KOJIEOaHUH . IIK-1.3.1,
CXeMOTexXHHMKa ¥ BapUaHThl PEIICHUS 3aJa4H. IIK-1.V.1,

I1K-1.B.1

23 OcHoBHbIE TEXHOJIOTHUECKUE Tponiecchl npoussoacta MMIT | TIK-1.3.1,




u MMA. IIK-1.V.1,
I1K-1.B.1

24 MeToIuKM 3KCIEPUMEHTAIBHBIX UCCIIEA0BAaHUN IIK-1.3.1,

xapakrepuctuk MMI' u MMA. IIK-1.V.1,
I1K-1.B.1

25 TexHomornueckoe u crenuaibHoe 000pyI0BaHHE IS IK-1.3.1,

MIPOU3BOACTBA UCIIBITAHUM. IIK-1.V.1,
I1K-1.B.1

26 ABTOMAaTH3aLMS IKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUM. IK-1.3.1,

Metomap! 00pabOTKH TaHHBIX YKCTIEPHUMEHTA. [K-1.V.1,
I1K-1.B.1

27 Onenka cirydaifHbIX OTPEIIHOCTEN BBIXOJAHOTO CUTHAja IK-1.3.1,

MMI" u MMA mMeroznom Bapuanuu Asasa. IIK-1.V.1,
I1K-1.B.1

28 Paccuunraiite oTHocuTenpHOe wu3MeHeHune conpoTuBieHus | [TK-1.3.1,
«TOYEUYHOTO» TeH30pe3ucTopa misd ciaeayromux ucxonssix | [TK-1.V.1,
JAHHBIX: JUTMHA TeH3opesuctopa pasra 0.1- 102 v, mmpuna | [TK-1.B.1
Tensopesuctopa pasHa 0.01- 10° m, T=300 K, mmpuna
MOJIOCK MPOMyCKaHMS dacToT cocTaBmseT 6.28- 10° 1/c,
JOTyCTHMas yienbHas MOIIHOCTh paccesHus pasHa 5- 10°
Br/™m?, OTHOCHUTEIbHAs CyMMapHas ommoKa
TeH3onpeoobpazoBatens coctasiser 0,01.

29 Beruucnoure  mapamerpsl  nmHeWHoro — mukpoasurarens. | [1K-1.3.1,
MHuKpOCTpyKTypa BbITpaBjieHa M3 Mojukpemuus, umeromniero | [IK-1.V.1,
E =1,4- 10" ITa, p=2300 xr/m®. T'eomerpuueckne paszmepsi: | ITK-1.B.1
TOJIIIMHA BCEW MHUKPOCTPYKTYpHI 3,5 MKM, IIMpPHHA Majblia
potopa, Takxke u y cratopa 4,0 MKM, B3aMMHO€ NEPEKPHITHE
IUIACTUH KOHAeHcAaTopoB 20 MKM, 3a30p MEXIy NajbllaMu
rpebeHuaTeix CTpykTyp 2,0 MKM, JIMHA Majiblla poTopa,
takke u craropa 30 MkM, JiuuHa potopa 112 MM, anuHa
yrnpyroro snemeHTa 120 MKM, IIMpUHA YIPYroro 3JeMeHTa
2,0 MKM, pa3Mepbl COCIAMHHUTENbHBIX 37eMeHTOB 0=30MKM,
I=24mxm,t=12mkMm. Moaynu Hanpstkenun: Uom = UxX = = 30
B. Yucino naneieB poropa n = 20 1.

30 Paccuuraiite 1006poTHOCTB, 0O0ycioBieHHyl0 BHyTrpeHHum | [1K-1.3.1,
TPEHHMEM B YIIPYrux 3jemMeHTax nojseca g MI™ o pucynky, | IIK-1.V.1,
npu KojebaHusx poropa mno koopauHate . Potop maxonutcs | [IK-1.B.1
B BAKYyMHUPOBAHHOM KODITyCE.

31 Boruncnute ammurynel kosebanud [IM wmastauka u ero | [1IK-1.3.1,
(azoBoe 3amazmpiBanue sl 3HadeHud L = 0 m 1 m mpm | [1IK-1.VY.1,
9YacTOTaX YIJIOBBIX KoJicbaHMW ocHoBanusa ® = 1 (6,28 1/c), 2 | [IK-1.B.1
(12,56 1/c) u 3 T'p (18,84 1/c) u ammumutyne ym = 8° = 0,139
pan. IMapameTpsl MasTHEKa: m=0,29- 10 xr ,1+a=5- 103 M,
2=9.81m/c; k2o =4,4- 10 H- m; Ja=7,093 - 10° kr- m? ;

Ku =49,93 - 10° H- m- c, umcio ynpyrux 6anok 3.

32 Paccuntaiite  mapamerpsl  ¢wmibTpa, obecnednBarouue | [TK-1.3.1,
KpYTH3HY BBIXOJHOW xapaktepuctuku Usbix/U =1B/g , u | [IK-1.V.1,
3HAYEHUE IYJIbCAUUM BBIXOJHOro curHaima AU <10® B mns | TIK-1.B.1
napametpoB MA: m=0,2- 10 “3kr,hy =20- 10® M, Ky
=6,34- 10* m/H, T =3,55- 10 ¢, &~=15,28, U =5B.

33 PaccuunTaiiTe MakcuManbHyl0 ammuTyay ropusonTtansHoH | [1K-1.3.1,
BUOpaIuy, U3MepIEMON AKCEIEpOMETPOM c | IIK-1.V.1,




ANEKTPOCTATHYECKOU 0OpaTHOW CBsi3blo. Mcxomnbie mannbie: | [IK-1.B.1
m = 0,075- 1073 xr ; Ha=5- 10 m;hp =20- 10° m; n=3; Yo

=270° ; k11 = 2,036- 10 3 H/m, k12=k21=-0.819 H, k22=

4.398 10“H m, £=1,00058; & =8,85- 10™2 ®/m, S=6 10° M,

Ky=1, Uor=1 B.

34 Paccuuraiite napamerpsl u xapakrepuctuku MI' ¢ ognow UM. | T11K-1.3.1,
Cxema MI ¢ coOmomenreM Macmraba otHocuTenbHbIX | [TK-1.V.1,
pasmepoB UM u snemenToB yrpyroro nojseca npusenena Ha | [1IK-1.B.1
PHUCYHKE.

35 [Toctpoiite Matemarndeckyto moaens MEMS-akcenepomerpa | ITK-1.3.1,
MMA7331L [K-1.V.1,

I1K-1.B.1
Bompocs (3anaun) i 3aueta / nud¢. 3auera npeacTaBieHbl B Tadnuie 16.
Tabnuma 16 — Boripocs! (3amaun) mst 3aueta / audd. sauera
Kon
Ne n/m [Iepeuens BompocoB (3a1au) i 3aueta / tud¢. 3ayera HHMKaTOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUS/BBINIOIHEHUS KypcOBOW pabOThI
npecTaBieHbl B Tabmauie 17.
Tabmuia 17 — Ilepeyens TeM Ui KypcOBOTO MPOEKTHUPOBAHUS/BBIIOTHEHHS KypCOBOW pabOThHI

Ne i/t

KYpPCOBO# paboThI

[IpumepHbIil mepedeHpb TeM AJs KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHHS

Uccnenosanne nuaamMuku MMIT RR-trumna

N

Uccnenosanne nuaamuku MMI™ LL-tuna

w

pe30HaTOpa B MUKPOMEXaHUYECKOM BOJTHOBOM THPOCKOTIC

Pa3paboTka MmaTemMaTH4YECKOI MOJIETH U MCCIIeIOBaHNE KOJIeOaHUH

[IpoexTHpoBaHuEe CHCTEMBI aBTOT€HEPATOPHOTO BO30OY)1eHuss MMI

[TpoextupoBanue cucteMbl Bo30yxaeHuss MMI' ¢ OITOpHBIM I€HEPATOPOM

[IpoexTrpoBaHe U3MEPUTEIHHOTO KaHaja Mprudopa MpsiMoro U3MepeHust

~N (oo~

THUIIA

HpOGKTHpOBaHI/Ie HU3MCPUTCIIBHOT'O KaHala an6opa KOMIICHCATUOHHOT'O

MMA

BKCHepI/IMeHTaHBHOG HCCIEA0BAHNUE METPOJIOTHYCCKUX XapaAKTCPUCTUK

MMI'

9KCHCpI/IMeHTaJ'ILHOG HUCCIICAOBAHUC MCTPOJIOTHYCCKUX XAPAKTCPHUCTHUK

Bomnpocsr

MpeACTaByICHBI B TaOnwuie 18.

Tabnuua 18 — IIpumepHblii mepeueHb BOIIPOCOB VIS TECTOB

IJis1 IMPOBCACHUA HpOMe)KYTOqHOﬁ arreCraiiii B BHAC TCCTUPOBAHUA

. Kon
Ne i/t [IpuMepHBIil mepeueHb BOMIPOCOB sl TECTOB
WHANKATOpa
1. ] BoibepuTe U3 CriucKa THIIBI aKCEIEPOMETPOB, paziunyatomiuecs mo sugy | [1K-1.3.1,
JBU>KEHUW MHEPLIMOHHOM MaCChI: IIK-1.V.1,
A. OceBrie I[IK-1.B.1

b. OnHOKOMIIOHEHTHBIE
B. MagTHHUKOBEIE
I'. JIuneiinrie




. TIpubopsl KOMIIEHCAITHOHHOTO U3MEPEHUS
3anumuTe COOTBETCTBYIONINE OYKBHI B JIIOOOM MOPSIIIKE.

ConoctaBbTe JIEMEHTaM IEPBOTO CIIMCKA

1.AkcenepoMeTp NpsIMOro U3MEPEHUS

2. JIuneiHbli aKcenepoMeTp

3. AkcenepoMeTp KOMIIEHCAIMOHHOTO U3MEPEHUs

4. YrnoBoil akcenepoMerp

U DJIEMEHTHI BTOPOT'O CIMCKA

A. Ocb UyBCTBUTENILHOCTH NapaJljielibHa BEKTOPY JIMHEWHOTO
YCKOpEHUS, SBJISIOLIETOCS CIEACTBUEM YIIIOBOIO YCKOPEHUS.

b. UD nenocpencTBeHHO nepeaaeT HHGOPMAIIUIO O IEWCTBYIONIEM Ha
HEro ycKopeHuH B Buje nepemenieHnd UM unu nedpopmauuu ynpyrux
3JIEMEHTOB I0JIBECa Ha BTOPUYHBIN peoOpa3oBarens. Bee
MOTPEIIHOCTH U3MEPUTEIHHOU LIENH MPUCYTCTBYIOT B BBIXOIHOM
CUTHAJIE aKCeJIEpOMETpa.

B. Cuuia, BbI3BaHHAs U3MEPSEMBIM YCKOPEHUEM U JlercTBYommast Ha VIM,
YaCTUYHO WJIU TIOJHOCTBIO (MHTErpaTop B KOHTYpE) YpaBHOBEIIMBAETCS
C TOMOIIBIO IENH OTPULATEIILHOW OOpaTHOW CBSI3H, peaTU3ylolen
CUJIOBYIO  pa3rpy3ky YD  mocpeacTBOM — BBIXOJHOTO  CHUTHAJIA,
MOCTYMAIOIIET0 Ha YCTPOWCTBO KOMIEHcaluu (IpeoOpa3oBaTean CHIIbI,
MOMeHTa). TOYHOCTh HM3MEPUTEIBHOW ILIENU 3aBUCUT B OCHOBHOM OT
npeoOpazoBaTesisi CHIIbl (MOMEHTA).

I Ocp YyBCTBUTENBHOCTH MapajUieibHa BEKTOPY HM3MEPSIEMOIO
YCKOpEHUs

IK-1.3.1,
IIK-1.V.1,
I1IK-1.B.1

VpaBHeHue naBWkeHHsT uHepiumoHHOM wmaccel  (MM)  oceBoro
MHUKpOAaKCeIepoMeTpa MPH YCIOBHH, YTO IIEHTP MACC M T€OMETPUICCKH I
IEHTP TMOJBECa COBMANAIOT W HAMpPABJIICHUE JICHCTBYIOIIETO YCKOPCHHS
COBIIAJIACT C OCBIO Y, KOTOPAst SBISIETCS OChIO UyBCTBUTEIBHOCTH, UMEET
BH/T

my”’+by y’+Gy y=m ay,

raie m — macca HUM; by, Gy — xoabdunment nemrndupoBanus u
CyMMapHasi )KeCTKOCTh I0/IBECa B HANIPABJICHUU OCH y COOTBETCTBEHHO;
ay — ICHCTBYIOIIIEE YCKOPEHHUE.

3anuumTe 1aHHOE YPaBHEHUE B YCTAHOBHUBILIEMCS PEIKUME.

IK-1.3.1,
IK-1.Y.1,
ITIK-1.B.1

HepeqnanTe HC MCHCC IIITH KJ'IaCCI/I(l)I/IKaHI/IOHHBIX IIPU3HAKOB
MHUKPOMCXaHUUYCCKUX 'MPOCKOIIOB.

IIK-1.3.1,
IIK-1.V.1,
I1K-1.B.1

Bri6epute ommboyHoe yTBEpKICHUE.

A. Tlo Buay nBuxenus UM B pexume npmwxkenue (P]) u pexume
yyBcTBUTENbHOCTH (PU) pazmuuator rupockonsl LL-tuma (linear-
linear), rupockomnbl RR- Tina (rotare-rotare) u rupockomns! LR-TuHma.

b. B LL-rupockonax MM B P/ u PY coBepmaror BpalareiabHbIe
nepeMeIeHus

B. B RR- rupockonmax UM B PJ] u PY coBepmaroT BpalareabHbIC
nepeMeIeHus

I B LR (RL)-rupockonax UM B P/l u PU coBepmiatrorT paznudHbIe
KOMOMHAIIMH MTOCTYMATEIbHBIX U BpalllaTeJIbHbIX NepEeMEICHUH.

ITIK-1.3.1,
IIK-1.V.1,
IIK-1.B.1

MOHOKpUCTAIUTMYECKMH KpEeMHHH Haubojiee 4YacTo UCIOJB3YeTCs B
MOMC - ycrporcTBax. MOHOKPEMHMH UMEET CTPYKTYPY PEIIETKH THUIIA
anMasa. Kak n3BecTHO, 111 MOHOKPUCTAJIJIOB MIMEET MECTO aHU30TPOIUS
cBoiicTB. OmpenenuTe CHUMBOJI HaIpaBJICHUs, HPOXOJALIETO YEpe3
Hayvajo KOOpJIMHAT U TOUKY ¢ KoopauHaTamu (a/8, 3b/§, 5¢/8).

ITIK-1.3.1,
IK-1.V.1,
I1IK-1.B.1




7. | Ilepeunciure HE MEHee TpeX CmocoOoB KoHTposst pasMepHbix | [IK-1.3.1,

napameTrpo U2 MOMC npubopa mpu TpaBIeHHH. IIK-1.V.1,
I1K-1.B.1

8. | Onmmure  mpuHOMI ~ paboTel  eMKocTHOro  mpeoOpaszosarens | [1K-1.3.1,

IIepEMELECHUN. IIK-1.V.1,
I1K-1.B.1

9. | Ilepeuncnure ™ CpaBHUTE MeETOABl ycTpaHeHus siekrponnsivu | [1K-1.3.1,
cpeacTBamMu OCHOBHBIX norpemHocred  Mukpomexanumueckux | [IK-1.V.1,
TUPOCKOIIOB. I1K-1.B.1

10. | Jaiite kpaTKoe MOSICHEHHE TEPMHHY «AJIEKTpocTatnieckas xectkocth | [1K-1.3.1,
oJIBECay IIK-1.V.1,

I1K-1.B.1

11. | CnocoOHOCTh MHUKpOIIpHOOpPa BOCIPOU3BOANUTE M3Mepsiemble BenuuuHbl | [1K-1.3.1,
c JOIYCTUMBIMHU MOTPEIIHOCTIMU XapaKTEePU3yeTCs ero | IIK-1.V.1,
M3MEpUTENbHBIMU CBOMCTBaMH. BpiOeputre u3 cnucka  myHKT, He | [IK-1.B.1
OTHOCSIIIMICS K M3MEpPUTENBbHBIM CBOMCTBAM MHUKpONpUOOpa:

A. cratuyeckasi XapaKTepUCTHKA,

b. UyBCcTBUTENBHOCTH

B. nepexoaHbIn nporecc

I'. Tum nonBeca

J1. monoca npormycKaHusl 4acTOT W YaCTOTHBIE UCKaXEHUS U3MEPSIEMOro
CUTHaJIa

12. | YkaxuTe, B KakOM M3 BO3MOXKHBIX PEXHMOB YacTOTHOW Hactpoiikum | [1K-1.3.1,
obecrieunBaeTcs MaKCHUMaJbHast yyBcTBUTENBHOCTD | [IK-1.V.1,
MHKPOMEXaHUYECKOTO TUPOCKOIIA K U3MEPSEMOM YIJII0BOM CKOPOCTH. I1K-1.B.1

13. | BeibepuTe Bce BepHbIE YTBEPKACHUS U3 CIIHCKA! IK-1.3.1,
A. YacTtoTHas XapakTEpUCTHUKA JMHEWHOW crauuoHapHou cucremsl | [1IK-1.VY.1,
aBisieTcs:  (pyHKIMEH, Mo3BoJIsIoOmed HalTh mapameTpbl Bbixognoro | [TK-1.B.1
FapMOHUYECKOIO CHTHaJa II0 M3BECTHBIM I1apaMeTpaM BXOJHOTO
CUTHAJIA.

b. YyBCTBUTEIBHOCTh JMHEMHOIO aKCeIepoMeTpa OrpaHUYMBACTCS B
OCHOBHOM JKECTKOCTBIO YIIPYroro IOJBeca, TEIUIOBBIMU ULIyMaMy,
mymamu 1/f, a Takke IIyMamMu CHUCTEM CYMTBHIBaHUS HH(OpManUu U
yIIpaBJICHUS

B. Ha cerogusmHuy eHb M3BECTEH pAJ (U3MUECKUX HPUHLUIOB, Ha
KOTOPBIX OCHOBAHO (DYHKIIMOHMPOBAHME BBIITYCKAEMBIX IMPOMBIIIIEHHO
MOMC-akcenepoMeTpoB, pa3IMYarOIUXCs CIIOCO0AMU  CUUTHIBAHMS
CUTHaJla IPU  YCKOPEHMM  MOJBI)KHOM  MacChl  yCTPOMCTBA:
[IbE€30NIEKTPUYECKUE, E€MKOCTHBIE, IbE30PE3UCTUBHBIE, ONTUYECKUE U
JIEKTPOMAarHUTHBIE.

14. | TlosicHuTE KpaTKO, C YeM CBSI3aHbI IIK-1.3.1,
A. TlorpemrHoctu k03¢ duiueHTa npeoopa3oBaHus [K-1.¥.1,
MHUKPOMEXaHUYECKOTO TUPOCKOIIA ITIK-1.B.1
b. Cmemenue Hyns

15. | IlpuBeaute Gpopmyiy pacuera Bapuauu AjiaHa I1K-1.3.1,

IIK-1.V.1,
IT1K-1.B.1

16. | Hwke nmpuBeneH  chnucok — ompenensieMblx  npu  ucobitanusax | [1K-1.3.1,
XapaKTEPUCTHUK WM CBOMCTB IaTYMKOB YIJIOBOH CKOPOCTH IIK-1.V.1,
(1) Cmemenue nyns, apeitd, mrym I1IK-1.B.1

(2) Biiusinne nMoCTOSIHHBIX JIMHEHHBIX YCKOPEHHH
(3) YnapoycToiunBOCTb U YAAPOIIPOYHOCTh




(4) Biiusinvie U3MEHEHUM TeMIiepaTyphl U AaBICHUS

Jns  Kaxaoro W3 IMyHKTOB  CHOHCKa  YKaXHTe  Heo0X0oauMoe
WCIIBITATEIbHOE 000PYIOBAHUE.
17. | llosicaute, s yero mnpuMmensoorcs Qotopesuctsl B mpomecce | I1K-1.3.1,
dboTonmuTorpaduu. IK-1.V.1,
I1K-1.B.1
18. | BriOepute BepHbBIE YTBEPKIACHUS: IK-1.3.1,
A. Ilonmygaemble nHamu mnokazanus MOMC-npatuukoB He sBistores | [IK-1.VY.1,
TOYHBIMHU 3HAUYEHHUSIMH, OHU BCETAA coaepkar norpemnocty u omuoku. | [TK-1.B.1
b. Tlonyuaembie Hamu noka3zanust MOMC-aTYUKOB SIBISIOTCS TOYHBIMHU
3HAYEHUSIMU.
B. Uro0bl omuOKM B H3MEpPEHUSX HE MPUBOIWIM K OIIMOKaM B
(YHKIIMOHMPOBAHUM CUCTEMBI B 1I€JIOM, JaHHbIE JATYUKOB HEOOXOAUMO
00pabaThIBaTh.
19. | Bribepute nuanazoH pazmepoB MOMC ycTpoHCTB: IK-1.3.1,
A. 100 am-10000001M IIK-1.V.1,
B. 1000000aM-10% am TK-1.B.1
B. 0.1 amM-100 a™m
20. | Ha3oBwute oOnacTi MpuMEHEHUsI MUKpOMeXaHndecknx akcenepomerpoB | [1K-1.3.1,
[K-1.V.1,
I1K-1.B.1
21. | [lepeunciure HE MeHee Tpex MeTonoB, mpumensembix tpu | [1K-1.3.1,
nsrotoBiaeHU MOMC ycTpoiCTB. IIK-1.V.1,
I1K-1.B.1
22. | OnumuTre KpaTKO NPHHIMI paboThl BOJHOBBIX MHKpoMmexaHumuyeckux | [1K-1.3.1,
THPOCKOIIOB. IK-1.V.1,
I1K-1.B.1
23. | [lepeuncnure W3BECTHBIE BaM MeETOJABl HCHbITaHUN Mexanndeckux | [1K-1.3.1,
CBOWCTB MHUKPOOOPA3IIOB. IK-1.¥.1,
I1K-1.B.1
24. | YkaxuTre, CKOJIBKO TJaBHBIX (opm Kojebanuii  otHocuTenbHO | [1K-1.3.1,
MOJIO)KEHUST PABHOBECHS HMEET MOHOKpucTauimyeckuii wmaarHuk c | [IK-1.VY.1,
JIBYMSI CTETICHSIMH CBOOO/IBI. [1IK-1.B.1
25. | Beibepure U3 crimcka onmO0YHOE YTBEPKICHHE. IK-1.3.1,
A. Paborta mpeoOpa3oBaTened 3TOro Tuma ocHoBaHa Ha wuaMeHenmu | [1K-1.VY.1,
XapaKTePUCTUK MOJIYIPOBOJHUKOBBIX MaTepuaioB B 3aBucumoctu ot | [IK-1.B.1
nedopmarun UD.
b. B Mukpomexanuueckux npudopax (akcenepomerpax, HaKJIOHOMeEpax,
JaTYuKax JaBJICHUU U JIp.) HAIIU MPUMEHEHHE TEH30IpeoOpazoBaTeIu
TOJIBKO AU PY3HOHHOTO THIIA
B. UsBectHo, uro BhusHuEe AedopManud  Ha  CONPOTUBIICHHE
IIPOBOJHHUKA CBSI3aHO KaK C U3MEHEHHEM YJIEIBHOU MPOBOJUMOCTH €T0
Marepuanga, Tak U ¢ U3MEHEHUEM JUIMHBI U IUIOIAAU IO- MEPEYHOro
ceueHus obpasia.
I'. Iuddy3noHHbIe TEH30PE3UCTOPHI MPEICTABISAIOT COO0U ImpuUMecH N-
WM P-THUIA IIPOBOJUMOCTH, KOTOPHIE B BUJIE Y3KUX ITOJIOCOK BHEAPSIOT
(MMIIJTAHTUPYIOT) B  IPUIOBEPXHOCTHBIM CJIOM KpHUCTaula 4epes
BCKPBITBIE OKHA B OKCHJIE.
26. | [lepeuncinure OCHOBHBIE JIOCTOMHCTBA M Hejoctatku emkoctHoro | ITK-1.3.1,
npeoOpa3oBarTes NepeMeIieHui. IIK-1.V.1,
I1K-1.B.1
27. | Ilepeunciure MeTOABl yCTpaHEHHMs dNeKTpoHHbIMH  cpeactBamu | [1K-1.3.1,




OCHOBHBIX norpemHocted MI'. [K-1.¥.1,
I1K-1.B.1

28. | [IlpuBeautre oOmyl0 cXeMy TMOCTpoeHusi ypaBHeHmid nBuxenus | [1K-1.3.1,

MHUKpPOMEXaHUYECKOI0 TUPOCKOIIA. IIK-1.V.1,
I1K-1.B.1

29. | OOBsicCHUTE MPUYMHBI Ta30BOTO W KOHCTPYKIHMOHHOTO nemmduposanus | [1K-1.3.1,

YyBCTBUTEIBHBIX JJIEMEHTOB MUKPOMEXaHUUECKUX T'UPOCKOIIOB. [IK-1.V.1,
I1K-1.B.1

30. | [TosicHuTe KpaTko, dYTO TMOHWUMAeTrcs moA TepMuHOoM «mym» B | [IK-1.3.1,

MUKpPOMEXaHUYECKUX pUOOpax. [IK-1.V.1,
I1K-1.B.1

[lepeueHp TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYyYaromMXcsi 3a04HON (POpMBbI
00y4eHwus1, IpecTaBlIeHbl B Tabmuie 19.

Tabmuma 19 — [lepedeHb KOHTPOJIBHBIX padoOT

Ne /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npexycMotpeno

10.4. Meroguueckie  MaTepualbl,  ONPEACISIONAE  TPOIEAYPHl  OICHHUBAHHS
WHJUKAaTOPOB, XapaKTepU3YIOLIUX JdTanbl (HOpMHpPOBaHUS KOMIETEHIMH, coaepxkarcs B
JIOKAJIBHBIX HOpMaTWBHBIX akTax [YAII, pernmamMeHTUpyOIUMX TMOPSAAOK H MPOUEAypY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJarouxcs
I'VAIL

11. Meroanveckue ykazaHus IjIs1 00YJarOIIUXCs IO OCBOSHHUIO TUCITUTITAHBI

11.1. Meroaudeckue YyKa3zaHUS JUIsi OOy4aromUXCS IO OCBOCHHUIO JICKIIMOHHOTO
MaTtepuaa.

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepHajia — JIOTHYSCKH CTPOWHOE, CHCTEMHOE,
rIyOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuaia. HasHaueHHe COBPEMEHHOW JICKIIMH B
pamMKax JUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO 10 TEME, a B OCBOCHHUHU
(GyHIaMEHTAJIBHBIX MPOOJEM JTUCIHUIUIMHBI, METOJOB HAYYHOI'O TIIO3HAHHWS, HOBEHIIHMX
JNOCTHIKEHUH HAy4yHOW MBICIKM. B ydeOHOM mporiecce JICKIUS BBIMOJIHIECT METO0JIOTHYECKYIO,
OpPraHM3aIMOHHYI0O ¥ HH(POPMAIMOHHYIO (YHKIMHU. JIeKIHs pacKphIBacT MOHATHHHBIN ammapat
KOHKPETHOM 00jacTH 3HaHMs, €€ IpoOJIeMbl, JaeT LEIbHOE IPEJICTaBICHUE O JIUCIMILIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCIUTUTAHAMHU.

Ili1anupyeMble pe3yabTaThl IPU OCBOEHUH 00YUYAIOIIMMHKCS JIEKIIMOHHOIO MaTepraa.

— TIOJIyYCHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHUH, YpPOBCHb
KOTOPBIX OTIPEICISICTCS 1SJICBOM YCTAHOBKOM K KaXKJI0W KOHKPETHOU TEME;

—  IOJIyYCHHE OTIBITa TBOPYECKOI pabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pa3BuUTHE TPOPECCHOHATBHO-JICIOBBIX  Ka4yecTB, JIIOOBM K  TpEAMETY H
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOsIBIIEHHE HEOOXOAMMOr0 HHTepeca, HEOOXOAUMOTO ISl CAMOCTOSITENIbHOW paboThI;

— TONy4yeHHe 3HaHUH O COBPEMEHHOM YpOBHE Pa3BUTHS HAYKHM M TEXHUKH U O
MIPOTHO3€E UX Pa3BUTH HA ONMKaiIue ToIbl;

— HAY4YUTbCSI METOJMYECKH 00padaThiBaTh MaTepuai (BBIACNATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMynHpoBKax);

— TONy4eHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.

JIeKIMOHHBI MaTepual MOXET COMPOBOXKIATHCA JEMOHCTpAIlMel ClIalijioB W
WCIIOJIb30BAHMEM Pa3laTOYHOTO Marepuala MpU TMPOBEACHUU KOPOTKUX IUCKycCUU 00
OCOOCHHOCTSIX MMPUMEHEHHSI OT/ACTBHBIX TEMATHK IO TUCITUTLINHE.




CrpykTypa peoCcTaBaeHN JIEKIMOHHOIO MaTepuaa;

— O3HAaKOMJIEHHE  CTYACHTOB C  (U3MYECKUMH 3aKOHAMH H  [PHHIUIAMHU
(GYHKIMOHUPOBAHUS MUKPOMEXaHUYECKUX TUPOCKOTIOB M aKCEJIEPOMETPOB;

— M3J0XEHUE METOJ0B  MATEMaTHMYECKOrO  ONUCAaHUS  JAWHAMUKH  JBHKCHMS
MUKPOMEXaHUYECKMX THUPOCKONOB M AaKCEJIEPOMETPOB PpAa3IMYHbIX THUIIOB M OLIEHKH HX
METPOJIOTMYECKUX XapaKTEPUCTHUK;

— O3HAaKOMJICHHE C MeToJaMH BO30OyXIEHHS M  CcTabuwiM3aimuu  KoJleOaHui
MEXaHUYECKUX MACC MUKPOMEXaHUYECKUX THPOCKOTIOB;

— U3J0XKEHUE CHOCOOO0B  PErUCTpallvy  JBUKEHHUS UYyBCTBUTENIBHBIX MacC B
MHUKPOMEXaHMYECKUX THPOCKOIAX U aKCceJIepoMeTpax U MEepBUIHON 00pabOTKH N3MEPEHUH;

— O3HAaKOMIJIEHHE C BOIPOCAMH IPOEKTUPOBAHUS OTAEIbHBIX (YHKIIMOHAJIBHBIX Y3JI0B
MHUKPOTHPOCKOIIOB U aKCEJIEPOMETPOB U — MPHUOOPOB B LIEIOM;

— U3J0XEHHWE METOJOB M CcHocoOoB  (GopMHpoBaHHS OOpaTHBIX CBA3€l B
MUKpPOMEXaHUYECKHX TMPOCKOTaX U aKCeIIEPOMETPAaX KOMIIEHCAIIMOHHOTO TUIIA;

— O3HAaKOMJIEHHE CO CpPEJCTBAaMHU aBTOMAaTH3allMU WCCIEOBAaHUS M IMPOEKTHUPOBAHUS
MDMC;

— O3HAaKOMJIEHHE C BOIPOCAMU TEXHOJOTMH U3TOTOBJIEHHUS MHUKPOMEXaHHYECKUX
puOOPOB U YCTPONCTB

— wu3yyeHHe  (PAKTOpPOB, OMNPEAENSAIONUX  MOTPEIIHOCTH  MHUKPOMEXaHUYECKUX
TMPOCKOIIOB U aKCEJIEPOMETPOB U CIIOCOOOB MX KOMIIEHCAIIHH.

11.2. Meroauueckie yKa3aHWs Ui OOYYaIOUIMXCS MO TPOXOXKACHUIO TMPAKTHUECKHX
3aHATHU

IIpakTnyeckoe 3aHATHE ABISETCA OAHON W3 OCHOBHBIX (DOPM OpraHM3alUU y4yeOHOTO
Ipolecca, 3aKII0YaoIasics B BBINOJIHEHUH 00yJaloUIMMHCS 110l pPyKOBOJCTBOM IIPENOoAaBaTelis
KOMIUIEKCA YYEOHBIX 3aJaHUN C LENbI0 YCBOEHHUS HAayYHO-TEOPETHUYECKMX OCHOB Yy4eOHOM
JIUCLUIUIMHBL, TPUOOPETEHHsI yMEHUI U HAaBBIKOB, OIbITA TBOPUYECKON AEATEIBHOCTH.

[enpto MPakTUYECKOTO 3aHATUA sl 00yJarOIEerocs siBJIeTCs MPUBUTUE O0yJarOIUMCs
YMEHUH ¥ HaBBIKOB IIPAKTUYECKOH EATEIbHOCTH 110 U3y4aeMON JUCLUIUINHE.

[Inanupyemble pe3yabTaThl P OCBOEHUH 00YyUYarOIIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, YriayOlieHHe, pacIlMpeHue M JeTaau3alus 3HaHWW IpU peIIeHUuU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABATEJbHBIX CHOCOOHOCTEH, CaMOCTOATENBHOCTU  MBIIUICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMU M METOJUKAMH H3YYEHHUS KOHKPETHOW ydeOHOMH
JMCLUIUINHBL;

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOI'O OCMBICICHHS IIOJYYEHHbIX 3HAHUM U1
BBITIOJIHEHUS 3a/1aHU;

— obecnedyeHne palMOHAIBHOIO COYETaHHUs KOJIJIEKTMBHON M MHIMBHUIYyalbHOH (popm
oOyueHusl.

TpeGoBanus K MPOBEJICHUIO MPAKTUYECKUX 3aHITUN
IIpu mpoBeaeHUM NPaKTHUECKUX 3aHATHH MpernojaBaTeNb JOJDKEH MpUIepKUBAThCS
CJIEAYIOIIETO IIaHa:
- U3JIOKUTH CYTh MPAKTUYECKOTO 3aHATUS U METOJIMKY €0 BBIIIOJHEHNUS;
- BBIJIaTh MHJIUBUYaJIbHOE 33JaHUE KaXKJJOMY CTYAEHTY TpYIIIbI;
- KOHTPOJIUPOBATh aKTUBHOCTH CTYJICHTOB B IIPOLIECCE BBHITIOJTHEHUS 3aJaHUS;
- IPOBEPUTH PE3YJIbTAT BHIIOJIHEHUS 3a/1aHUS U OLIEHUTD MOJHOTY ¥ KaU€CTBO BBINOJIHEHUS IO
100 GanpHOM 1IKae pEUTHUHTA;
- OTMETUTb B KYpHaJe MOCEIICHUs IEPCOHAIBHOE IPUCYTCTBUE CTYCHTOB;
- IPOBECTH KOHCYJIBTAIMH IO MPOMYIIEHHBIM TEMaM MPAKTUYECKUX 3aHATUH;




- HPOBEPUTH PE3YJIbTATEI CAMOCTOATCIIBHOTO OCBOCHHWA MaTCpHraia 1o nNponymeCHHbIM TCMaM.

11.3. Meroauueckue ykazaHHs Ul OOYYalOIIMXCS IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor

B xozme BbmmosHEHHs 1a0OpaTOpHBIX paboT oOy4aromuicst MOJDKEH YIayOuTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKU, OBJAJIETh COBPEMEHHOW METOJUKON M TEXHUKOM
OKCTIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAIMOHHOW XapaKTEPUCTHKOW OOYydaromerocs.
Boinosinenue nabopaTopHbIX pabOT COCTOUT U3 3KCIIEPUMEHTAIBHO-IIPAKTUYECKON, pacuyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBbHBIX MEPOIIPUATHUH.

BoinosnHenue nabopaTtopHeIX paOOT 0Oy4yaroUUMCS SBIISETCS HEOTHEMJIEMOW YacTbIO
W3yUYeHHs] JTUCIMIUIMHBI, ONpEeACIsieMON YUeOHBIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM PELICHUE CIIeIyIOIINX OCHOBHBIX 3a7[a4 00y4aroLerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IMPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUILIMHBL,

— 3aKperuieHue, Pa3BUTHE U JleTalu3alMs TEOPETUYECKHX 3HAHWM, IMOJIyYEHHBIX Ha
JIEKIUSX;

— TOJy4eHHe HOBOM MH(OpMaLUK [0 U3y4aeMON AUCLUILIINHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENbHOM  paboThl ¢ J1aOOPAaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajanue U TpeOOBaHUS K MPOBEACHUIO JA00PATOPHBIX PaboT

CrynenTsl pa30uBaroTcsi Ha mnoarpynmel, mo 3-4 demoBeka. Ilepen mpoBeneHnem
abopaTOpHON pabOTHI 0OYUAIONTUMCS CIEAYyeT BHUMATEIIBHO 03HAKOMHUTHCSI C METOAMYECKUMU
YKa3aHUSMU 10 €€ BBINOJHEHUI0. B CcOOTBETCTBHMM ¢ 3ajaHHeM OOydaromuecs JOJIKHBI
MOATOTOBUTh HEOOXOIUMBIE NaHHBIEC, MOJYYUTh OT MPEIOJaBaTeNsl JOMYCK K BBIOJIHEHHUIO
nabopatopHoil pa®OThl, BBINOJHUTH YKAa3aHHYIO TOCJIEI0BAaTEIbHOCTh ACUCTBUM, MOJYYUTh
TpeOyeMble pe3yabTaThl, 0QOPMUTH U 3AIMUTHTH OTYET IO JabopaTOpHOI padoTe.

CrpykTypa ¥ (hopMa 0TUYETa O Ja0OPATOPHOM padboTe

Otder o JrabopaTopHOW pabOTe JMOJDKEH BKIIOYATh B Ce0S: THUTYJIbHBIA JIHCT,
(GOpMYJIMPOBKY 3aJaHHs, TEOPETUYCCKHE IOJIOKCHHUS, WCIIOJIb3yeMbIe IIPH  BBITIOJHECHUU
71a00paTopHO PabOTHI, OIMCAHKE MPOLIECCa BBITOJHEHHUS JTA00paTOPHOUM PadOThI, TOJyICHHBIE
Pe3yJIbTaThl U BBIBOJIBI.

TpeGoBanus k opopmiieHHIO OTYETA O JIabopaTOpHOU paboTe

ITo xaxmoi nmabopaTopHOil paboTe BHIMOIHIETCS OTACNBHBIN OT4YeT. TUTYIbHBIN JHCT
odopMIIIeTCST B COOTBETCTBHU ¢ IabsoHOM (oOpasmom) mpuBeacHHbIM Ha caiite ['YAIIL
(www.guap.ru) B paznene «CekTop HOpMAaTUBHOM JTOKYMEHTalUnW». TeKCTOBbIe U TpadudecKue
Matepuansl oopmisitorcs B cooTBeTcTBUM C AedcTByromuMu ['OCTamu u tpeboBaHuAMU,
npuBeAeHHbIME Ha caiite ['YAII (www.guap.ru) B pasgene «CeKTOp HOpPMaTHBHOU
JOKYMEHTAIUI.

11.4. Meroauueckre YyKa3zaHUs s oOOy4arolmuxcs M0 MPOXOXKICHUIO KypCOBOIO
MIPOEKTUPOBAHHUS/BBITIOHEHUS KYpCOBOM pabOTHI.

KypcoBoii mpoekT/ paboTa mpoBOIUTCA € LENbi0 (OPMHUPOBAHUS Yy 00YUYAIOIIMXCSI OTIBITA
KOMIUIEKCHOTO PELIeHUs] KOHKPETHBIX 3a]au Ipo(eCcCHOHATBHOM NesITeIbHOCTH.

KypcoBoii npoext/ paboTa no3BossieT 00y4aronemMycs:
- CHCTEMaTH3MPOBATH W 3aKPEMHUTh IOJydCHHbIE TEOPETUUECKUE 3HAHUS U MPAKTUYECKHE
YMEHHUS 1O Mpo(eCCHOHATbHBIM YUEOHBIM JHCHUIUIMHAM W MOJYJSIM B COOTBETCTBUH C
TpeOOBAaHUSAMH K YPOBHIO MOATOTOBKHM, YCTAHOBJIEHHBIMU MPOTPaMMOIl y4eOHON JUCLUIUIMHBL,
IIPOrpaMMOi MMOATOTOBKH CIIEHATUCTAa COOTBETCTBYIOLIETO YPOBHS, KBAJIM(UKAIIH;



- IPUMEHUTD MOJIYYCHHbIC 3HAHUS, YMEHUS U MPAKTUUECKHUI OMBIT MPU PEIICHUH KOMILIEKCHBIX
3ala4, B COOTBETCTBHM C OCHOBHBIMH BHJaMU TPO(ECCHOHATBHOW JESITEILHOCTH II0
HaNpaBJICHUIO/ CHIEUATBHOCTH/ TIPOTpaMMe;
- YTIIyOUTh TEOPETHUYECKHUE 3HAHUS B COOTBETCTBUH C 33/IaHHOM TEMOiA;
- chopmupoBaTH YMEHHS MPUMEHSATH TEOPETHUECKUE 3HAHUS TPU PEIICHUM HECTaHIAAPTHBIX
3a/1ay;
- MPUOOPECTH OMBIT AHATUTUYECKOH, pacu€THON, KOHCTPYKTOPCKO# paboThl U CHOPMHPOBATH
COOTBETCTBYIOLINE YMEHMUS;
- copmupoBaTh yMEHHS PabOTHI CO CIICIUATBHON JTUTEPATYPOH, CIIPABOYHOM, HOPMATUBHON U
MIPABOBOU JOKYMEHTAIIMEH U WHBIMUA WH(OPMAITMOHHBIMU HCTOYHUKAMH,
- chopmupoBaTh yMEeHHS POPMYITUPOBATH JIOTHUECKA 0OOCHOBAHHBIC BBIBOBI, MPEJIOKCHUS U
PEKOMEH/IAlUHU 10 PEe3yJIbTaTaM BBIIOJTHEHUS paOOTHI;
- pa3BUTh MPOPECCHOHATIBHYIO TMCHEMEHHYIO M YCTHYIO Pedb 00YyJaroIIerocs;
- pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPYECKYID HWHHUIMATHBY, CaMOCTOSTEIbHOCTD,
OPraHU30BaHHOCTh U OTBETCTBEHHOCTh 33 IPUHUMAEMBIC PEIICHHUS;
- chopMHUpOBaTh HABBIKM IJIAHOMEPHOW PEryJsIpHOW palbOThl HaJl PEHICHHEM IOCTaBIECHHBIX
3a/1a4.

CrpyKTypa MOosSCHUTENILHON 3aIUCKH KYPCOBOTO MPOEKTa/ paboThI

B cootBerctBUM ¢ coaepkanueM pasnaenoB mnporpammbl Ne 1, Ne 2 conepxanue
KypCOBOTO IIPOEKTa CBSI3aHO C PAacyeToM, MPOEKTHUPOBAHUEM M  MOJEIMPOBAHUEM
MHKPOMEXaHUYECKUX TUPOCKOTIOB U aKCEIEPOMETPOB.
1. MUcxonHble TaHHBIE HA KYPCOBOM MPOEKT.
2. Cxema ¥ IPHUHIIUN ACWCTBUS IPOSKTHPYEMOTO TIprbdopa.
3. CTpyKTypHas cxeMa, ypaBHEHUs TUHAMHKH, TUHAMUYECKUE XapaKTEPUCTUKH
MPOEKTUPYEMOTO Mproopa.
4. Pe3ynbTaThl NPOECKTUPOBAHHUS 1O 3aJJaHHOW TEME.
5. MoaenupoBaHue TUHAMHUKHU C IIOMOIIBIO MPOrPaMMHOTO O0ECTIeUeHHUS.
6. O1eHKa MOTPEIIHOCTEM.

TpeboBanus k 0popMIICHIIO NOSICHUTEIbHON 3alIMCKU KYPCOBOTO IPOEKTa/ pabOThI

TuTyapHBIN TUCT 0POPMIISETCS B COOTBETCTBUH C MA0JIOHOM (00pa3iioM) MpuBEACHHBIM
Ha caiite ['YAII (www.guap.ru) B pa3aene «CeKTop HOpMaTUBHOM TOKYMEHTAIuW». TEeKCTOBbBIC
u rpadudecKkue Marepuaibl 0(GOPMIIIOTCS B COOTBeTCTBHHM ¢ aekcTByromumu ['OCTamu u
TpeOoBaHUsAMH, TpuBeneHHbBIMU Ha caiite ['YAIl (www.guap.ru) B pasgene «CekTtop
HOPMAaTUBHOM TOKyMEHTAIUN.

11.5. Meroauueckue ykazaHus i 00yJaronuXxcs M0 MPOXOXKIACHUIO CaMOCTOSITEIIbHOM
paboThI

B xo0/1e BBITIOJHEHUSI CAMOCTOSITEIILHON PabOThl, OOYYAIOUIUIICS BBIMOJHSAET PadOTy IO
3aJJAaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOIaBaTelis, HO 0e3 ero HernocpeJICTBEHHOTO
y4YaCTHS.

s oOyyaromuxcs 1Mo 3aouHod (opme OOydeHHUs, CaMOCTOSATENbHAas paboTa MOXKET
BKJIIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOJIHEHUS CAMOCTOSTENILHONW pabOThI, Y oOyuaromerocs (popMHPYETCS
1eJIecoo0pa3Hoe TUIAHUPOBAHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISET UM pa3BUBATh YMEHUS
Y HABBIKM B YCBOCHMHM M CHCTEMATH3aIlMM TPUOOpPETaeMbIX 3HaHUI, 00ECIIEYMBAET BBICOKH i
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYYCHHs, IOMOTaeT IOJYYHTh HABBIKUM MOBBIIICHUS
podecCHOHATLHOTO YPOBHSL.

MeToauyecKUMH ~ MaTepuaiaMd,  HANpPaBISIONIMMHU  CAMOCTOSTENBHYIO  paboTy
00y4aroIuXCs ABJISOTCS:

—  yueOHO-METOANYCCKHI MaTepHall M0 TUCIUILTUHE;



— METOJUYECKHE YKA3aHUS IO BHITIOJHCHUIO KOHTPOJBHBIX padoT (A1 0Oydaronuxcs
10 3a04HOM (hopme 0OyueHUs).

11.6. Meroguueckne yKa3aHus Ui OOYYAIOUIMXCS MO IPOXOXKACHUIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAyCMAaTPUBAET KOHTPOJIb KadeCTBA 3HAHHUU
00y4Jaromuxcs, OCYIIECTBISIEMOTO B TEUEHHE CEMECTpa C LENbI0 OICHUBAHUS XOIa OCBOCHHS
JUCLUIUIAHBIL.

[Iopsnoxk  NmpOXOXKAECHWS  TEKYLWIErO  KOHTPOJSA  YCIEBAEMOCTH  OINPENEISIETCS
[Honoxenusimu ['VAIl «O TekyiieM KOHTpPOJIE YyCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalluu
cryaeHtoB I'YAII, oOyuaromuxcs mo mporpammsl BbIclIEro odpa3zoBaHus» U «O MOIYyIbHO-
PEUTHHIOBOM crucTeMe OLIEHKU KauecTBa yueOHOM paboThl cTyeHTOB B 'Y All».

11.7. Meroandeckue ykazaHUs JUIsl OOYUYAIOIMIMXCS MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTECTaIUH.

[IpomexxyTounast ~ aTrecTamusi  OOyJaloOlmIUXCS  TMpeAycCMaTpuBaeT  OLICHUBAHHUE
MPOMEKYTOUYHBIX M OKOHUYATEIBHBIX PE3YJIbTaTOB 00yUYEHUS 110 AUCIUIUTMHE B (JOpME dK3aMeHa.
Dk3aMeH — ¢GopMa OILEHKH 3HAHWM, TOJYyYEHHBIX OOYUYaIOIIMMCS B TPOIECCe U3yUEHUsS BCEH
JTUCITUTIIIMHBI WM €€ YaCTH, HaBBIKOB CaMOCTOSITEIBHOW PabOThI, CIIOCOOHOCTH MPUMEHSTh UX
JUIST  PEIICHHWs] TPAKTUYECKUX 3aJad. OK3aMeH, KaK TPaBWJO, TMPOBOJUTCS B TEPHOJ
SK3aMEHAIMOHHON CECCHM M 3aBEPINACTCS ATTECTAIIMOHHOW OLEHKOW «OTIUYHO», «XOPOIIOY,
«YIOBJIETBOPUTEILHOY, «HEYTOBICTBOPHUTEIHHO.

buner comepxuT aBa TEOPETHUECKHX BOIMpoca M 3adady. B mporecce MOAroToOBKH

oOyuaronigecsi MOTYT TI0JIb30BaTbCsl KOHCHEKTOM. B OTBET Ha TEOpeTHYeCKHE BOIPOCHI
oOyuarouuiicss JOHKEH MPUBECTH Pa3BEPHYTHIM KOHCIEKT C IJIAHOM OTBETa, HEOOXOIUMBIMU
OTIpeIeNIEHUsIMU, WJUTIOCTPAlUsAMU, (QOpMylTaMH U 3aBUCUMOCTSAMH. OOydaromuiics TOJDKEeH
MPEJICTaBUTh MMOAPOOHOE MHCHMEHHOE pEeIIEeHUE 3aJaud, COoJepKalee Bce HEoOXOIUMbIe
(dbopmynbl, TpeoOpazoBaHus U MPaBUILHBIN OTBET. B Xoze oTBeTa npenogaBaTesieM MOTYT OBITh
3a/laHbl yTouHstone Bonpockl. [locie oTBeTa npemnogaBaTeneM MOTYT OBITH 33/1aHbl CTYIEHTY
1-2 nonmomHUTENBHBIX BOIpOCa MO BOIpPOCAaM U3 BCEro Kypca, He TpeOyrolue AIUTeNbHON
noAroToBku. Ha moArotoBKy KOHCIEKTa OTBeTa Mo Owmiery orBoguTcs He Oosee 1 waca 20
MUHYT, Ha 00JlyMbIBaHHE OTBETA Ha JOMOJHUTENIbHBIE BOMPOCH! He O6osiee 10 MUHYT Ha KaxIbIil.
B o001eit cnokHOCTH OTBET CTYAEHTa He JOJDKEH npeBbimats 40 MUHYT 0€3 ydeTa BpeMeHHU Ha
00IyMbIBaHUE IOTIOJTHUTEILHBIX BOIPOCOB.
Cucrema omeHOK u TpeOOBaHUS K METOJaM IMIPOBEIEHUS MPOMEXKYTOYHOM aTTecTaluu
OCYILIECTBIISIETCS B COOTBETCTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekyleM KOHTpOJe
yCIIEBAEMOCTH U MPOMEKYTOUHOM arTecTanmu ctyaeHToB I'Y Al oOydaromuxcsi mo mporpamMmmbl
BbICIIer0 00pazoBaHus» U «O MOIYIbHO-PEHTHUHTOBOI cHCTEME OLIEHKH KadecTBa y4eOHOU
paboTtsl ctyneHToB B 'Y Al».



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozaepxaHve U3BMEHEHUM U JTOTIOJTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

Iloamuce
3aB.
Kadeapoi




