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AHHOTaAUA

Huctunnuna «lIpoekTupoBaHne MUKPOMEXaHUUECKUX MHEPIUATBHBIX YYBCTBUTEIbHBIX
SIIEMEHTOB» BXOJUT B 00pa30BaTENbHYIO MPOTPAMMY BBICIIETO OOpa3oBaHUS — HPOTPAMMY
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.

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBITYCKHHUKA CIEIYIOUINX KOMITETCHIIN |

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

ConepkaHue MUCHMIUIMHBI OXBAaTHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MPHUHIUIIAMHU
MOCTPOCHUSI, TIPOCKTUPOBAHMS U HW3TOTOBJICHHUS MHUKPOMEXAaHHUYECKUX THPOCKONOB U
akcenepometrpoB (MMIT u MMA), koTopble 00pa3yloT HOBBIM KJIacC WHEPIHATBHBIX
YyBCTBUTEIBHBIX  3JIEMEHTOB,  OOJAJalONIMX  YHUKAJIBbHBIMM  MAaccOora0apuTHbIMM U
CTOMMOCTHBIMU XapaKTEPUCTUKAMH, a TakKe O00JacTsIMU WX MPUMEHEHUS U TEePCIEeKTUBAMU
pa3BUTHSL.

[IpenogaBanue AMCHMILIMHBI TpEeAyCMaTpUBaeT cieayromue (opMbl OpraHu3aluu
y4ueOHOTo mpoliecca: MpeaycMaTpuBaeT cienyomue GopMbl Opranu3aluy yueoHoro npoiecca:
JIEKINH, JIa0OpaTOpHBIC PalOTHI, MPAKTUYECKHUE 3aHSATHS, CAMOCTOsITEIbHAs pabdoTa CTYy/IEHTA,
KOHCYJIbTAIH, KypCOBOE IPOEKTUPOBAHUE.

[IporpaMMoii AUCIUTIIMHBI MPETYCMOTPEHBI CIEAYIOMHME BHUIABI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTalus B popMe SK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHUS JWCIUILIMHBI COCTaBseT 6 3a4eTHBIX eauHuI], 216
4acoB.

S3bIK 00y4YeHUS 110 AUCITUTUTMHE KPYCCKUH »



1. TlepeueHb MIaHUPYEMBIX PE3yAbTATOB 0OYUEHUS IO IUCLIUILIUHE
1.1. [enu npenoaaBaHust JUCHUIUIHHBI
Henpto auctumuinabl «IIpoekTpoBaHne MUKPOMEXaHUYECKUX MHEPIUATBHBIX YYBCTBUTEIIbHBIX

JJIEMEHTOBY
IIOCTPOEHHSI,

YYBCTBUTCIIbHBIX

N3roTOBJICHUA
KOTOpbIE O00pa3yloT HOBBIM KJIacC WHEPIUATBHBIX
oOamaronmx

ABJIACTCA TMOJYUYCHUC CTYyACHTAMU HGO6XOI[I/IMLIX HaBbBIKOB B IIpUHOHUIIAX
MPOCKTUPOBAHUS U
akcenepometrpoB (MMIT u MMA),
AJIEMEHTOB,

MHUKPOMCXaHUYCCKUX THPOCKOIIOB H

YHUKAJIbHBIMHU Mmacco Fa6apI/ITHI)IMI/I n

CTOMMOCTHBIMHU XapPaKTCPUCTHUKAMH, a TAKKC O3HAKOMIJICHHEC C 00JIacTIMH HX INPpUMCHCHUA U
ICPCICKTUBLI PAa3BUTHUA.

1.2. JlucuuruimHa

BXOJUT B

COCTaB

qactd, (opMupyemMoil  yd4acTHHKaMH

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

OIl BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YABTATOB OOYUCHHUS 110 AUCIUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

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

Tabmume 1.

Tabmumna 1 — I[lepeyens KOMIIETEHIIMIA ¥ UHIUKATOPOB UX JTOCTH)KCHHS

Kareropus (rpymma) Konn Ko n HauMeHOBaHNE UHIUKATOPA TOCTHKEHUS
KOMIIETEHIIUHA HAUMCHOBAHMNE KOMITIETEHIIUHA
KOMIIETEHIIUHA
IT1K-1.3.1 3HaTh COBpEMEHHBIE TEHACHIINHI
pa3BUTHS IPUOOPOB ¥ CUCTEM OPUEHTAIINH,
T1IK-1 Criocoben cTaOWiIn3aliy ¥ HaBUTAI[MH JIETATEIbHBIX
(hopMupOBaThH HOBBIC | alllapaTOB U TEXHUKH B IEJIOM
HanpaBJICHUS [IK-1.Y.1 ymeTp Ha OCHOBE HOBBIX 3HAHUH
[IpodeccrnonanpHbIC | HAYYHBIX (dbopMUPOBATH HOBBIC HAIIPABJICHUS HAYYHBIX
KOMIIETEHI[UHU HCCIIEOBAHUI 1 HCCJICIOBAaHUM M OTTBITHO-KOHCTPYKTOPCKUX

OTIBITHO-
KOHCTPYKTOPCKHUX
pa3paboTok

pa3paboTok

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

2. Mecto mucuumiuHb B cTpykType OIT
JlucuuminHa MOKeT 6a3UpoBaTHCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yYaIOUTUMUCS
MIPU U3YYCHHUH CIICAYIOMINX AUCUHUTIINH:
— «BBejeHue B crielUuanbHOCThY,

— «MaTemaTuka»,

— «TeopeTnyeckas MEXaHHUKa»

— «Duszukay

— «TeopeTnyeckre 0CHOBBI JIEKTPOTEXHUKU U 3IECKTPOHUKH»

— «TexHoaorus HDI/I6ODOCTDOGHI/I5{»

— «l'upockonnyeckre HDI/I6ODLI 1 CUCTCMBI»

3HaHus, MOJIyYeHHbIE MPU U3YyYEHUHM MaTepualla JaHHOM TUCLMIUIMHBI, UMEIOT
KaK CaMOCTOSATEIbHOE 3HAYEHME, TAK M HCIOJIB3YIOTCS MPU HCIOJB3YIOTCS IPU
HOJITOTOBKE BBIMTYCKHON KBaIH(PUKALMOHHON paboThl MarucTpa.

Tadauue 2.

3. O0beM U TPYA0EMKOCTb JUCLUIUINHBI
JlanHbple 00 oOmeM oObeMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/ENbHBIX BUIOB y4eOHOM
paloThI MO AUCHUILTNHE (M pacpeeieHre 3TOi TPYI0eMKOCTH 110 CEMECTpaM) MPeICTaBIECHbI B




Tabnuma 2 — O6beM U TPYAO0EMKOCTh TUCIUIUTHHEI

TpynoemkocTs 110

Bun yae6HOMI paboThI Bcero ceMecTpaM
Ne3
1 2 3
Oowan mpyooemKocms oucCyunIUHbL, 6/ 216 6/ 216
3E/ (4ac)
U3 Hux uacoe npaxmuyueckoil n0020MoBKuU 68 68
AyoumopHnsie 3anamus, BCEro 4ac. 102 102
B TOM YHCJIE:
nexiuu (JI), (qac) 34 34
npakTuueckue/ceMunapckue 3anarusa (I13),
17 17
(uac)
naboparopusie padboTsl (JIP), (dac) 34 34
KypcoBoit mpoekt (pabota) (KII, KP), (yac) 17 17
9K3aMeH, (Jac) 45 45
Camocmosmenvnas padoma, Bcero (dac) 69 69
Buo npomexcymounon ammecmauyuu’. 3a4er,
mubd. 3ader, sk3amen (3auer, [dudd. 3au, OK3. OK3.

Dk3.*¥)

[IpuMeuaHue: KaHIUIATCKHI SK3aMeH

4. CopeprxaHue TUCIUTITMHBI
4.1. PacmpezneneHue TPyIOEMKOCTH IUCIUILIMHBI TIO pa3zeiiaM | BUAAM 3aHATHM.
Pazgenbl, TeMBbI TUCHUTIITUHBI K KX TPYAOEMKOCTh TPUBECHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3zaenbl, TEMbl AUCUUILIMHBL, HX TPYJOEMKOCTb

Paspgenel, TeMbI JUCHMITINHBI

Jlexkniun

(qac)

113 JIP
(C3) (dac)

KII
(dac)

CPC
(dac)

Cemectp 3

Paznen 1. Teoperndeckue OCHOBBI
MHKPOMEXaHNIeCKHX THpockonoB (MMI) u
akcenepomerpoB (MMA)

Tema 1.1 OcHOBHEIE CTPYKTYPBI U MOZETH
muaaMuk MMI LL, RR u LR Ttrmos

Tema 1.2. OCHOBHBIE CXEMBI U TPUHLIMIIBI
¢dbyaxrorupoBanus MMIT

Tema 1.3 OcHOBHBIE CXEMBI U IPUHLIMIIBI
(hYHKIIMOHUPOBAHUS MHUKPOMEXaHUIECKUX
aKcelnepoMeTpoB

Tema 1.4 Cratuka u quHamuka MMIT u MMA.
Tema 1.5 OcHOBHBIE TEXHONTOTMYECKUE IPOLECCHI
npousBoactea MMI' u MMA

10 8

18

Paznen 2. Pacuer n npoekTupoBanme

aneMenToB MMI' 1 MMA.

Tema 2.1. Be1OOp KOHCTPYKITUHU U pacdeT
MEXaHMUYECKHX XapaKTEPUCTUK UyBCTBUTEIHHOTO
aneMenta MMI' 1 MMA.

Tema 2.2. IIpoekTHpoBaHHE NaTUYNKOB U3MEPEHHUS
MeXaHHUYECKUX KOIeOaHUH 1yBCTBUTEIBHOTO
3JIEMEHTA U MPUIIOKEHNS YIIPABIISIOLINX
BO3JEICTBUI.

12

17




Pa3nen 3. CxeMOTeXHUUYECKOE IPOEKTUPOBAHUE
IeKTpOoHHBIX Moayineld MMI' u MMA.

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

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

Pa3nen 4. Metoauku 3KCiepuMeHTaIbHbIX

uccnenoBanuii xapakrepuctuk MMI' u MMA. 10 3 10 17

BeinonHenne KypcoBoi paboTh 4 17

Uroro B cemectpe: | 34 17 34 17 69

Hroro 34 17 34 17 69

[IpakTHueckass TOATOTOBKA  3aKIIOYACTCS B HEMOCPEICTBEHHOM  BBINOJHEHUU
OoOyyaroUMMUCSl  OMNpEAETCHHBIX  TPYAOBBIX  (PYHKIMH,  CBSI3aHHBIX ¢ Oy;ymien
Ipo(heCCHOHABHON AEATEIbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Coneprxkanue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TadyumIie 4.

Taouuna 4 — Coaep:kaHue pa3iesioB U TeM JIEKIIMOHHOI0 IIUKJIA

Howmep pazgena HaszBanue u conepxanue pa3aesioB U TEM JEKIIMOHHBIX 3aHATHI

1 Pazgen 1. Teopernueckue OCHOBBI ~MHUKPOMEXAHUYECKHUX
rupockonoB (MMI') u akcenepomerpoB (MMA)

Tema 1.1 OcHOBHBIE CTPYKTYpHI U Mojaenu auHamuku MMI™ LL,
RR u LR Tunos. /luHamuka B3auMOJEHCTBUSA TMEPBUYHBIX U
BTOpUYHBIX KoyieObanuidi MMI LL m RR Tumnos. BosHOBBIE
TBepaoTeNbHBIC THpOCKOIbl (MMI™ R -Tuma).

Tema 1.2. OcHOBHBIE CXEMBI M MPUHIHUIBI (HYHKIIMOHUPOBAHUS
MM

CTpyKTypHBIE CXEMBI, MepenaTouHble (YHKIMH, MaclITaOHbIE
kodddummenter npeobdpazoBannss MMIT LL, RR u R Tumos.
OcHoBHbIe orpemHocTd MMI'.

Tema 1.3. OcHOBHBIE CXEMBI M MPUHIHUIBI (YHKIIMOHUPOBAHUS
MUKpoMexaHnueckux akcenepomerpoB (MMA). Knaccudukanus
MMA (onHOMEpHBIE U IByMEpPHBIE, OCEBBIC U

MasiTHUKOBBIE, MPSAMOTO MPEoOpa30BaHUsI M KOMIIEHCAIIHOHHOTO
THUIIA).

Tema 1.4 Cratuxka m gunamuka MMIT u MMA. Moxaenu
TUHAMHUKH, CTPYKTYPHBIE CXEMBbI, IepelaTouHble (QYyHKIUH,
MmaciTaOHble K03(h(uIeHTsl mpeodpa3oBanus, paboyas moJyoca
4acToT, 0CHOBHbIE norpemrHoct MMI' 1 MMA.

Tema 1.5. OCHOBHBIE TEXHOJIOTMYECKUE MPOLIECCHI TPOU3BOJICTBA
MMI' u MMA. OGoOuieHHbI TEXHOJOTUYECKUI TMpoliece
npousBogactBa MMIT u MMA. OcCHOBHbBIE TEXHOJIOTMYECKUE
omepanuyd  MPOU3BOJCTBA,  BKIIOYAIOIIME:  JUTOTpaduio,
MOJYYeHHE  CIIOEB  Pa3JUYHbIX MaTepUalioOB, TPAaBIICHHE,
MUKPOCOOPOYHBIE OTIEPAIINY, UCTIFITAHUE U3ACTIHIL.

2 Pa3nen 2. Pacuer u npoextupoBanue anemenTos MMI' u MMA.

Tema 2.1. BbIOOp KOHCTPYKIIMM M pacyeT MEXaHUYECKHX
XapaKTEPUCTUK YYBCTBUTENbHOTO 3nemeHta MMIT u MMA.




IIpoexTrpoBaHue KOHCTPYKLMH MEXaHUYECKOro Moyt MMI™ u
MMA. Bpi00op KOHCTPYKIMOHHOTO Marepuana. Beruucienue
MacCbl M MOMEHTOB HWHEpPLUMU YYBCTBUTEIBHOIO 3JIEMEHTA.
Bpluucnenne cunm M MOMEHTOB  auccunanuu.  Pacder
COOCTBEHHBIX YacTOT KOJICOAHWH YYBCTBUTEIHHOI'O 3JEMEHTA.
Ucnonw3oBanne  mporpaMmbl  Ansis g ONpeAeTICHUS
MEXAaHUYECKUX XapaKTEPUCTUK CHCTEMBI «UYyBCTBUTEIIbHBIN
3JIEMEHT — YIPYIHH TIOJABECH.

Tema 2.2. [IpoekTrpoBaHue 1aTYUKOB U3MEPEHUS MEXaHUYECKUX
KO0J€0aHUN  YyBCTBUTEIBHOIO  3JEMEHTA U  NPUIIOKECHUS
YOPABILSIIONIMX BO3ACUCTBUNA. [IpoekTUpOBaHME KOHCTPYKUUH
€MKOCTHBIX JTaATYUKOB KOJIEOAHUI Y4yBCTBUTEJIBHOTO 3JIEMEHTA U
pacyer €ro 9JIEKTPUYECKHX XapaKTepUCTUK. BpiOop cxembl
npeoOpazoBarensi «EMKOCTb — HANPSDKEHUE» C  OJMHOYHBIMHU
JaTYuKaMM U JaTdyukamu JuddepeHnnanbHoro tumna. Pacuer
XapaKTEPUCTUK npeoOpa3oBaress. [IpoexTupoBanue
JEKTPOCTATUYECKUX JATYUKOB YIPABJISAIONINX CHJI 1 MOMEHTOB,
pacyeT SJHEPreTUYECKUX XapaKTEPUCTHK.

Pazgen 3. CxeMOTEXHMYECKOE NPOEKTHPOBAHUE HIIEKTPOHHBIX
moaynedn MMI' u MMA.

Tema 3.1. IlpoexTpoBaHuEe CUCTEMbI BO30YXKIEHUS MEPBUYHBIX
Kojebanuil. PopMUpPOBaHHE KOHTypa BO30YXKIECHHS IO CXeMe
aBTOT€HEpaTopa M pacyeT €ero OCHOBHBIX XapaKTEPUCTUK.
[TpoekTupoBaHue cuUCTEMBbl BO30YXKIEHHUS C HCIOJIb30BAHUEM
3agatoniero reseparopa. ®dopmupoBanHue KoHTypa (a3oBoi
MOJCTPONKH YacTOThl KosieOaHuii. [IpoekTmpoBaHHWE CHCTEMBI
cTaOWiIM3aluy aMIUIMTYAbl TEpBUYHBIX Kojebanui. CuHTe3
perynstopa  CUCTEMbl  CTaOWIM3AlMM  aMIUIUTYIObl  MpU
yIpaBiIeHUU aMIUTUTYI01 HUMITYJIbCOB BO30YXK/ICHUS.
[IpoektupoBanue  peryniaropa C  MIAPOTHO-UMITYJIbCHOM
MOAYJISLUEH YIPABISIIOIMINX UMITYIbCOB.

Tema 3.2. IlpoektupoBaHue cuCTeMbl (opMupoBaHUs
BBIXOAHOTO curHana. [IpoekTupoBanue (PyHKIIMOHAIBLHOU CXEMBI
dbopmupoBanus BeixoaHoro curiaia MMIT u MMA B npuGopax
OpsIMOTO  M3MEpEeHMs. OJJeKTPUUYECKUH pacdyeT CXeMbl U
OTIpeJieieHHe OCHOBHBIX METPOJIOTHYECKHX XapaKTEePHCTHUK.
Ananu3 u BbIOOp crmoco0a M CXEeMbI YIPaBJICHUS] PAaCCTPOUKON
YacTOT MEPBUYHBIX M BTOPUYHBIX KojeOanuil. Peanuzanus
KOMITICHCAIIMOHHOM cXeMbl (JOPMHUPOBAHUS BBIXOJHOTO CUTHANA.
Boibop mapamerpoB KOHTypa KommeHcamuu. lcnonb3oBaHue
nporpamm MathCAD u MATLAB s ananu3a u BepupuKaiuu
IIPOEKTA.

Pasznen 4. MeToauku 5SKCIEpUMEHTAIBHBIX MCCIEN0BaHUMN
xapakTepuctuk MMI' u MMA. Llenu u 3anaun 1a60paTOpHBIX U
HATYpHBIX DJKCIIEPUMEHTOB. TEXHOJOTMYECKOE U CIIELUAIBHOE
o0opyJ0BaHUE /ISl IPOM3BOJACTBA MCIBITAHUM. ABTOMaTH3alus
9KCIEpUMEHTAIbHBIX ~ HCchefoBaHUi. Meroasl  006paboTKH
JaHHbIX JKcrnepuMeHTa. OIllEHKa Cloy4dailHbIX MOIPEIHOCTEN
BbIX0JIHOTO curHana MMI™ u MMA metoioMm Bapuanuu AjaHa.




4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATUS
TeMbl pakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tab6muma 5 — [IpakTHdeckue 3aHATHS U UX TPYIOEMKOCTh

No
n/
n

TeMbI NpakTU4YECKUX
3aHATHI

@OopMBI IPAKTUYECKHUX
3aHATHI

TpynoemMkocTs,
(dac)

N3 aux
MPAKTUYECKO
7|
MMOJITOTOBKH,
(dac)

No
pasznena
JIACIIATI

JIMHEI

Cemectp 3

Pacuer macmTabHBIX
K03 purmeHToB
npeoOpazoBaHus
MMI" RR- tumna

Pemenne 3amau

2

Pacuer macmtabHBIX
K03 purmeHToB
npeoOpazoBaHus
MMI" LL- tuna

Pemenne 3amau

OneHka
WHCTPYMEHTAIBHBIX
norpemHocted MMI

Pemenne 3amau

Pacuer nmapamerpos
ocesoro MMA
MPSIMOTO
npeoOpa3oBaHus

Pemenne 3amau

Pacuer macmrabHoro
ko3 durmenta
npeoOpazoBaHus
MMA
KOMIIEHCAIIMOHHOTO
TUTIA

Pemenue 3agau

Pacuer nmapameTrpoB
CHCTEMBI
ABTOT€HEPATOPHOTO
BO30yxaeHuss MMI'
RR Tuna

Pemenue 3agau

Pacuer cucrembl
YIPABICHUS
4acTOTOM
pacctporiku MMI

Pemenue 3amau

Bcero

17

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tabmuma 6 — JlabopaTopHBIC 3aHATHS U UX TPYAOEMKOCTh

No
/
it

HaumenoBanue 1a0opaTopHbIX paboT

TpynoemMkocThb
, ("gac)

MMPAKTUYCCKO

3 aux

i
MOATOTOBKH,
(gac)

Ne
paszaena
JIACITATT

JINHBI




Cemectp 3

1 DKkcnepuMeHTanbHoe uccnenoBanne MMIT 6 6 1
LL — tuna
2 MonenpoBaHue U3MEPUTEIBLHOTO KaHaja 4 4 3
MMI" RR — tuna
3 | Monenmupopanne quHamukd MMI™ LR — tuna 4 4 3
4 DKCIepUMEHTAITFHOE UCCIIEIOBAaHHE 8 8 1
nBymepHoro MMA oceBoro tuna
5 MoenupoBaHie CUCTEMBI BO30OYKICHHS 6 6 3
MMTI'
6 O6paboTKa SIKCIIEPUMEHTAIBHBIX JIaHHBIX 6 6 4
Bcero 34

4.5. KypcoBoe nmpoeKkTupoBaHue/ BBHITIOJHEHHE KypCOBOM pabOTHI

ens KypcoBoit paboTHI:

YacoB mpakTU4YeCKO# MOATr0TOBKU: 17

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

4.6. CamocrosTenpHas padoTa 00yJarONIIXCs
Bunpl caMocTosATENEHOM pabOTHI U €€ TPYJ0EMKOCTh MPUBEICHBI B Ta0uIIE 7.

Tabmuia 7 — Buasl caMocTOATENbHOM paboThI U e TPYI0EeMKOCTh

. Bcero, | Cemectp 3,
Bua camocrositensHO#M paboThI

qac qac
1 2 3
W3yueHne TeoOpeTHYECKOTO MaTepraa 5 3
muciuruHel (TO)
Kypcosoe npoekruposanue (KII, KP) 37 37
Pacuerno-rpaduueckue 3ananus (PI'3) 25 25

Brimonnenue pedepara (P)

[ToxroToBKa K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKY)

Homaminee 3ananue (A3) 7 !

KonTtposbubsie padoTs 3a0uHukoB (KP3)

[ToaroToBka K MPOMEKYTOUHOM
arrectaruu (ITA)

Bcero: 69 69

5. IlepeueHb yueOHO-METOJMUECKOTO 00ECTIeUeHHS
JUISL CAMOCTOSTENIEHON paboThl 00y4aromuxcs Mo JUCHUIUIMHE (MOJIYIIIO)
VY4uebHO-MeToinYeCKUe MaTepualbl ISl CaMOCTOSITEIbHOM paboThl OOYdYalOIIMXCsl yKa3aHbl B
n.a. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUECOHBIX U3AaHUHN
[lepedyeHpb nevaTHBIX U HIEKTPOHHBIX YUEOHBIX W3/IaHUN MPHUBEJICH B TaOIuUIe 8.
Tabnuna 8— IlepeueHb MEYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U31aHUM

HIndp/ KomiecTBo 3K3eMILISIpOB B

bubnmorpaduyeckas ccplika
URL anpec pad OubmoTeKe




(KpoMe 3IIEKTPOHHBIX FK3EMILISIPOB)

681.2
P24

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

6

629.7
M 59

MukpocucTeMbl OpUEeHTAMUA OECITUIIOTHBIX
nerarenpHBIX ammapaToB [Tekcr] / P. B.

Ananyes [u 1p.] ; pen. B. . Pacnonos. - M. :

MamuHOCTpOEHHE,
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. /[nnamuka
MHUKPOMEXaHUYECKOTO U BOJTHOBOTO
TBEPAOTEIBHOIO TUpocKomna.- M.:
OU3SMATIINT, 2009.-228 c.

531
J1 84

[Ipuknannas Teopust rupockonos [Teker] :
yueonuk / JI. I1. JIykesinos, B. . Pacnionos,
1O. B. ®unaros ; Konnepn "LIHUU
"SnexTponpubop". - CII6. : U3a-so [THUU
"SnexTponpudop”, 2015. - 316 c.

35

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

JlyxbsinoB JI.I1. MukpomexaHuyeckue
aKCeJIepOMETPhI U MUKPOMPOIIECCOPHI Ha
ITAB. — CII6, I'DY «JIOTHU», 'HI PO
HHUU «Snexkrpornpubop», 2005, 92 c.
OnexkTpoHHOE yueOHoe nmocobue. Pecypc
Kadeapsl.

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

629.7
C28

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

45

7. HCpC‘-IGHL QJICKTPOHHBIX O6pa30BaTeJIBHBIX peCcypcoB
I/IH(pOpMaI_II/IOHHO-TGHCKOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTepHCT»




[Tepedens ANEKTPOHHBIX 00pa3oBaTeIIbHBIX pecypcoB UH()OPMAIIMOHHO-
TEJICKOMMYHHKAIMOHHONH cet «/HTepHeT», HEO0OXOMUMBIX IS OCBOCHUS JUCHHUILIUHBI
npuBe/eH B Tabauie 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX OO0pa30BaTEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTu «HTepHeT»
URL anpec HaumenoBanue

8. Ilepedenr MHPOPMALTMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mTpPOTPaMMHOTO O0OECHEUEHHS, HCIOIB3yEMOTO TPH OCYIIECTBICHUH
00pa30BaTENILHOTO MPOIIEcca MO AUCIUILUINHE.
[lepeueHp UCIOIB3YEMOIO MPOrPAMMHOTO o0OecrieueHus npeacTanieH B Tadbnuue 10.

Tabmuma 10— [TepeueHs mporpaMMHOTO 00ECIICUCHIS

No /11 HaunmenoBaunue

He npenycmoTtpeno

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

[lepeuenr uUCHONIB3yeMBbIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJACTaBICH B
Tabaure 11.

Tabmuma 11— IMepeyers nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaunmeHnoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB MarepuagbHO-TEXHUYECKOW  0a3bl, HEOOXOAMMOUW [UIi  OCYIIECTBIICHHS
00pa3zoBaTeIbHOTO MpoIiecca Mo JUCIUILUIMHE, TIPEACTaBieH B Tadnuiel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKOU Oa3bl

No HaumeHnoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHalIbHO-TEXHUUECKOH 0a3bl (mpu HEOOXOAUMOCTH)
1 MynbTUMeaUiHAS JEKIIMOHHAS ayAUTOPUS B.M. a. 13-04
CrienmanusupoBanHas adopatopusi « MUKpOMEXaHUYECKUX b.M. a. 11-02
WHEPIHAIBHBIX YYBCTBUTEIBHBIX AJIEMEHTOBY

10. OueHouHble cpeAcTBa I MPOBEICHUS TPOMEKYTOUHOM aTTECTalluU
10.1. CoctaB OIIEHOYHBIX CpEACTBAJNS TMPOBEACHUS MPOMEXKYTOUHOM aTTecTaluu
oOyuaronuxcs 1o AUCHUIIIMHE IPUBEACH B Tadbmuie 13.
Tabnuia 13 — CocTaB OIEHOUHBIX CPEACTB JUIsl MPOBEACHHUS NPOMEKYTOUHOI ATTECTAIMH

Bun npomexyTodHoOM arrectauuu IlepeueHb OLIEHOYHBIX CPEACTB
OKk3aMeH Cnucok BOIIpoOCOB K IK3aMEHY;
TecThl.
BrimonHenue KypcoBoii paboTsl DKcrepTHas OIlEHKa Ha OCHOBE TPeOOBaHMIA K
COIEP)KAHUIO KypCOBOM paboTsI 1o
JUCITATIIINHE.




10.2. B kadecTBe KpUTEpUEB OICHKA YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIETEHII 00yJalouMMuCS TMPUMEHsETCsl S-0ajulbHasi HIKala OIEHKH C(POPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBegaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BATHCA
100-6annmpHast ~ mKaja  MOAYJIBHO-PEHTHHTOBOM  CHCTEMBl ~ YHHUBEPCUTETa,  MpaBUIIA
UCTIOJIb30BAHUSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
'YAIL
Tabmuua 14 -Kpurtepuu onieHKH ypoBHS ¢HOPMUPOBAHHOCTH KOMITETECHITHI

Or11eHKa KOMIIETEHITII

XapakreprcTrka c¢(hOpMHUPOBAHHBIX KOMITCTCHITUIA
5-0amtbHad 1kana P P (bop

— oOygaronuiicsi TIIyOOKO ¥ BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTtepua;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €T0 M3JIaraeT;

— ONUpasCh Ha 3HAHUS OCHOBHOW W JIOMIOJIHUTEIHHON JHUTEpPaTypHI,
TECHO MPUBS3BIBAET YCBOCHHBIE HAYYHBIC TTOJOXKEHUS C MMPAKTUUECKON
JESITETFHOCTHIO HAMPABIICHUS,

— yMeJi0 000CHOBBIBAET U apTYMEHTUPYET BHIJBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS

— CBOOO/IHO BJIAJICET CUCTEMOM CIIEMATIM3UPOBAHHBIX MOHSITHH.

«OTIIMYHO)»
(Ga4YTCHO»

— o0yyJaronuiics TBEPI0 YCBOWJI MPOTPAMMHBIA MaTepual, TPaMOTHO U
10 CYIIECTBY W3JaraeT €ro, ONHUPasCh HAa 3HAHUS OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEHH;

— YBHSI)IBaeT YCBOGHHI)Ie 3HAHUA C HpaKTquCKOﬁ OCATCIIBHOCTBIO
HAaIlpaBJICHUS;

— apTYMEHTUPYET Hay4IHbIC MTOJI0KEHNUS,

— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;

— BJIQJIEET CUCTEMOM CIICIIMATU3UPOBAHHBIX MOHSITHH.

«XOPOLLIO»
<«GAYTEHO»

— 00yJaromuiicsi YCBOMJI TOJIBKO OCHOBHOM MPOTpaMMHBIN Matepual,
[0 CYLIECTBY M3J1araeT €ro, Omupasch Ha 3HAHUS TOJHKO OCHOBHOM
JUTEpaTyphl;

— JIOITyCKAeT HeCYIECTBEHHbIE OMMNOKHA U HETOYHOCTH;

— WUCHBITHIBACT 3aTPYAHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUI
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHUPYET Hay4yHbIE MOJI0KECHHUS,

— 3aTpyAHsieTcs B (OPMYIUPOBAHUU BBIBOJOB U 0000IIECHUI;

— YaCTUYHO BJIQJICET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITHIA.

«YyHOOBJICTBOPUTCIILHO»
(Ga4YTCHO»

— oOyuarommiicss HE YCBOWJI 3HAYUTEIHHOH YacTH MPOrPaMMHOTO
Marepuana,
«HEYJIOBIICTBOPUTEIIBHO | —  JIONIYCKAeT  CYIICCTBEHHbIE OMIMOKA M  HETOYHOCTH  IpPHU
» paccMOTpeHHH IPo0JIeM B KOHKPETHOM HallpaBIICHUH;
«HE 3aYTCHO» — WCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM IPUMEHCHUHN 3HAHHIA;
— HE MOYKET apryMEHTHPOBATh HAYYHBIC [TOJIOKCHHSI,
— He (hOPMYIMPYET BBIBOJIOB M 000OIIICHHUI.

10.3. TunoBble KOHTPOJIBHBIE 3a/IaHKSI UM HHBIE MaTepUabl.
Bomnpocs! (3aaun) 1 5K3aMeHa MpeJIcTaBleHbl B Tadbnuie 15.

Tabnuua 15 — Bonpocs (3anaun) mms SK3aMeHa

Kon
Ne i/m [Tepeuens BompocoB (3a1a4) Ui SK3aMeHa HHKaTOpa
1 Knaccudukanus MMI" u MMA. I1K-1.3.1
2 [Tpuanun nerictBusgs MMI' pa3nuyHbIX THUIIOB. IIK-1.3.1
3 Mo audukarnmn u npuHIU aeicteust MMA. IIK-1.3.1
4 Maremarudeckast MOJACIb JUHAMHUKN IBUKCHUS IIK-1.3.1,
qyBCTBUTEIBHOTO ieMeHTa MMI' LL-tuna. IIK-1.V.1,
IIK-1.B.1




5 MaremaTru4deckas MOJCIb JUHAMUKH JBUKCHUS IIK-1.3.1,
qyBCTBUTENBHOTO MeMenTa MMI' RR-Tuna. IIK-1.V.1,

I1K-1.B.1

6 YcranoBuseiics pexxuM padotst MMI'. CBs3b nmapameTpos IK-1.3.1,
Kosie0aHui ¢ PU3MUECKIMH MTapaMeTpaMu YyBCTBUTEILHOTO IIK-1.V.1,

JJIEMEHTA. I1K-1.B.1

7 YacroTHsie xapaktepuctuku MMI' u pabouas nosioca yactor. | [1K-1.3.1,
[IK-1.V.1,

I1K-1.B.1

8 CBs13b aMIUIMTYIHBIX U ()a30BbIX COOTHOILLIEHUN BTOPUUHBIX IK-1.3.1,
kosnebanuiit MMI' B ycraHoBUBILIEMCS PEKUME. [IK-1.V.1,

I1K-1.B.1

9 CraTuueckue U JUHaAMHYecKHue 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 AHanuTU4YeCKHe METO/Ibl pacyeTa MEXaHUYECKUX IK-1.3.1,
xapakrepuctuk MMI' 1 MMA. IIK-1.V.1,

I1K-1.B.1

12 [TpuHIUIT NERCTBUSA €MKOCTHBIX JATYUKOB MEPEMENICHUN I1IK-1.3.1,
yyBCcTBUTENbHOTO 37eMeHTa B MMI' 1 MMA. OcHoBHbIE IIK-1.V.1,

COOTHOIIIEHUA. Bonpockl MpoeKTUpOBaHUS. IIK-1.B.1

13 DNIEeKTPOCTATUICCKUE JATYUKHU YIIPABIISIOMICH CHIIBI U IK-1.3.1,
MOMEHTA. Pacder 3HepreTH4eCcCKuX XapakTepUCTHK U IK-1.V.1,

JUHEHHOCTH TPeoOpa3oBaHuUs. I1K-1.B.1

14 [IpeoOpa3zoBaTenn «eMKOCTh - HaNpsHKeHUEY. Buapl IK-1.3.1,
npeoOpaszoBartesiell 1 pacueTHBIE COOTHOIICHHMS. IK-1.V.1,

I1K-1.B.1

15 CTpyKTypbI CUCTEM aBTOI'€HEPATOPHOTO BO30OYKICHUS IK-1.3.1,
NepBUYHBIX KoJiebanuit B MMI'. Pacuer mapameTpoB IIK-1.V.1,

YCTAaHOBUBIIUXCS KOJICOAHMH. I1K-1.B.1

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

I1K-1.B.1

17 dopmupoBaHue KOHTypa (ha30BoOi MOACTPONKH YaCTOTHI IK-1.3.1,
OTIOPHOTO TeHepaTopa. BeiGop mapaMeTpoB KOHTYpa. [K-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,

U3MEPUTENILHOIO KaHaJa. I1K-1.B.1

19 ®opmupoBaHus BeIxoaHOTO curiaina B MMI' u MMA B ITIK-1.3.1,
nprubopax KOMIIEHCALIMOHHOTO TUIIA. IIK-1.V.1,

IT1K-1.B.1

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

I1K-1.B.1

21 Crabunuzanusi aMIIUTYAbl IEPBUYHBIX KoseOaHuit MMIT IIK-1.3.1,
yIIpaBJIEHUEM JUIUTEIILHOCTHIO UMITYJIECOB BO30OYXKICHHS. IIK-1.V.1,

I1K-1.B.1

22 ComnpsikeHre 4acTOT NEPBUYHBIX U BTOPHYHBIX KOJIEOaHUH . IT1K-1.3.1,




CxeMOTeXHUKA U BapHUaHThI pCHICHUSA 3aJa4YU.

IIK-1.V.1,

I1K-1.B.1

23 OcHOBHBIE TEXHOJOTHUYECKHE Mporiecchl nponssoactsa MMIT | T1K-1.3.1,
u MMA. IIK-1.V.1,

ITK-1.B.1

24 MeToIMKN 3KCIEPUMEHTAIBHBIX UCCIIEA0BAHUN I1IK-1.3.1,

xapakrepuctuk MMI"' u MMA. [IK-1.V.1,
IT1K-1.B.1

25 TexHonornueckoe u crenuaibHoe 000pyI0BaHHE IS IK-1.3.1,

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

26 ABTOMaTH3aLUS IKCIIEPUMEHTAIbHBIX UCCIIETOBAHUI. IK-1.3.1,

Meto1b1 00pabOTKH JaHHBIX SKCIIEPUMEHTA. IIK-1.V.1,
ITK-1.B.1

27 Or1eHKa CITydaifHbIX MOTPEITHOCTEN BBIXOIHOTO CUTHAJIA I1IK-1.3.1,

MMI" u MMA mMeroznom Bapuanuu AsaHa. IIK-1.¥.1,
IT1K-1.B.1

28 Paccumnraiite oTHOcuTenpHOe u3MeHeHHe conpotuBieHus | [1K-1.3.1,
«TOYEUYHOTO» TEH30pe3ucTOopa mia cienyromux wucxoanbix | [1IK-1.VY.1,
JAHHEIX: JUTMHA TensopesucTtopa pasHa 0.1- 10° m, mmpuma | IIK-1.B.1
Tensopesuctopa pasHa 0.01- 10° m, T=300 K, mmpuna
TOJIOCK MPOMYCKAHMS dYacToT cocTaBmser 6.28- 10° 1/c,
JOTyCTHMas yAenbHas MONIHOCTh paccesHus pasHa 5- 10°
Br/™?, OTHOCHUTEIbHAS CyMMapHast omuOKa
TeH3onpeobpaszoparens cocrasisier 0,01.

29 Bpruncniute  mapamerpsl  auHeWHoro — mukpoxasurarend. | [1K-1.3.1,
MHuKpOCTpyKTypa BbITpaBlieHa W3 MojaukpemHusa, umetromero | [IK-1.V.1,
E =1,4- 10" ITa, p=2300 kr/m®. T'eomerpuueckne paszmeps: | ITK-1.B.1
TOJIIIMHA BCEHW MHUKPOCTPYKTYPHI 3,5 MKM, IIMpHUHA MHaibla
poTopa, Takke u y craropa 4,0 MKM, B3aUMHOE HEPEKPHITHE
IUTACTUH KOHJIeHCaTopoB 20 MKM, 3a30p MEXIy MajibllaMu
rpebeHYaTeiX CTPYKTYp 2,0 MKM, AJuMHA Majgblla poTOpa,
takke u craropa 30 MM, aauHa poTtopa 112 MkM, JiuHa
ynopyroro sneMeHTa 120 MKM, HIMpUHA YOPYroro 3JeMeHTa
2,0 MKM, pa3Mepbl COCIUHHUTEIIBHBIX 3JIeMEeHTOB O=30MKM,
I=24mkm,t=12vMkM. Moaynau Hanpspkenur: Uonm = UX = = 30
B. Yucino naneiieB poropa n = 20 1.

30 PaccunTaiite n1006poTHOCTH, 0OycinoBiIeHHY0 BHyTpeHHuM | [1K-1.3.1,
TPEHHMEM B yIpPYyrux snemeHTax noaseca aius MI™ no pucynky, | [IK-1.V.1,
npu KojebaHusx poropa no koopauHate . Potop maxonutcs | [IK-1.B.1
B BAKYyMHPOBAHHOM KOPITyCE.

31 Boruncnute amrmumtynsl konebanud UM masitHuka u ero | [TK-1.3.1,
¢dazoBoe 3anazgpiBanue Ans 3HadyeHMH L = 0 mw 1 m mpum | [IK-1.V.1,
YacTOTaX YIJIOBBIX KoJicbaHuH ocHoBanus o = 1 (6,28 1/c), 2 | [IK-1.B.1
(12,56 1/c) u 3 T'p (18,84 1/c) u ammnutyne ym = 8° = 0,139
pan. IMapameTpsl MastHuKa: m=0,29- 103 kr ,H+a=5- 103 M,
2=9.81m/c; k2o =4,4- 10 H- m; Ja=7,093 - 10° kr- m? ;

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

32 Paccumtaiite = mapamerpsl  ¢umibTpa, obecneuuBatomue | [1K-1.3.1,
KPYTH3HY BBIXOJHOW xapakrepuctuku Useix/U =1B/g , u | [IK-1.V.1,
3HAYEHUE IYJIbCAUUU BBIXOJHOro curHaia AU <10® B mns | TIK-1.B.1

napamerpoB. 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 PaccunTaiite MakcuManbHyl0 aMmImuTyay ropusoHTansHOH | [1K-1.3.1,
BUOpaIu, n3MepseMou’ aKCeIepOMETPOM c | IIK-1.V.1,
3NIeKTpocTaTudeckod oOpaTHoW cBs3blo. Mcxonusie nanneie: | [IK-1.B.1
m = 0,075- 1072 xr ; Ha=5- 10° m;ho =20- 10° m; n=3; Yo
=270° ; k11 = 2,036- 10 * H/m, k12=k21=-0.819 H, k22=
4.398 10*H m, £=1,00058; & =8,85- 102 d/m, S=6 10° wm?,

Ky=1, Uon=1 B.

34 Paccuuraiite napamerpsl u xapakrepuctuku MI' ¢ onnon UM. | TIK-1.3.1,
Cxema MI ¢ coOmogennem Maciitaba otHocutenbHbIx | [TIK-1.V.1,
pasmepoB UM u snemeHTOB yripyroro nojseca npuseneHa Ha | [TK-1.B.1
PHUCYHKE.

35 [TocTpoiite marematnueckyto Moaens MEMS-akcenepomerpa | IIK-1.3.1,
MMA7331L [K-1.V.1,

I1K-1.B.1
Bomnpocsr (3amaun) s 3adera / nudd. 3adera npeacrabieHsl B Tadnuie 16.
Tabmuma 16 — Boripocs! (3amaun) nst 3auera / audd. sauera
Kon
Ne n/m [Tepeuens BompocoB (3a1au) s 3aueta / udd. 3adera HHMKaTOpa
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUS/BHINIOIHEHUS KypcOBOW pabOThI
MpeACTaBJICHBI B Ta0Omwmie 17.
Tabmuma 17 — [lepedyens TeM 1151 KypCOBOTO MPOEKTUPOBAHMS/BBITIOJTHEHUSI KYPCOBOM pabOTHI

Ne i/t

[TpumepHBIil TIepeYeHb TeM IS KYpCOBOTO MTPOEKTHPOBAHUSI/BBITIOTHEHUS
KYpPCOBO# paboThI

HUccnenosanne nunamuku MMIT RR-truma

N

Uccnenosanne nuaamuku MMI™ LL-tuna

w

PazpaboTka MmaTemMaTH4YECKOI MOJICTH U HCCIIeIOBaHNE KOJIeOaHUH
pe30HaTopa B MUKPOMEXaHHYECKOM BOJIHOBOM THPOCKOIIS

[IpoexTHpoBaHuE CHCTEMBI aBTOT€HEPATOPHOTO BO3OY)1eHuss MMI

[IpoextupoBanue cucteMbl Bo30yxaeHusT MMI' ¢ OITOpHBIM TeHEPATOPOM

[IpoexTrpoBaHre U3MEPUTEIBHOTO KaHajla Mprudopa NpsiMoro U3MepeHus

~N[(ojo| b~

HpOGKTI/IpOBaHI/Ie HU3MCPUTECIIBHOTO KaHala an6opa KOMIICHCAaTUOHHOT'O
THUIIA

9KCHCpI/IMeHTaHBHOG HCCIICAOBAHUEC MCTPOJIOITMYCCKUX XAPAKTCPUCTHK
MMA

9KCHCpI/IMeHTaJ'ILHOG HCCIICAOBAHUC MCTPOJIOTHYCCKUX XAPAKTCPHUCTHUK
MMI'

Bomnpocer

UL IPOBCACHUA HpOMeHCYTOqHOﬁ arrecrallun B BHUAC TCCTUPOBAHUA

npecTaBieHbl B Tabmuie 18.

Tabnuua 18 — IlpumepHblil MepeueHb BonpocoB JUIst TECTOB

. Kon
Ne i/t [IpuMepHBIil nepeueHb BOMIPOCOB ISl TECTOB
WHJMKAaTOpa
1. ] BriOepuTe U3 CIIUCKa THIIBI aKCEIEPOMETPOB, pa3iuuatomiuecs mo Bugy | [1K-1.3.1,
JBU>KEHUW MHEPILIMOHHOM MaCChI: IIK-1.V.1,
A. OceBrie I[IK-1.B.1
b. OgHoxoMIOHEHTHEIE
B. MasTHUKOBBIC




I'. JIunelinbie
J. TIpuGopsl KOMIEHCAITHOHHOTO U3MEPEHUS
3anumuTe COOTBETCTBYIONINE OYKBHI B JIIOOOM MOPSIIIKE.

ConocTaBbTe JIEMEHTaM IEPBOTO CIIMCKA

1.AkcenepoMeTp NpsIMOro U3MEPEHUs

2. JIuneiHbIN aKcenepoMeTp

3. AkcenepoMeTp KOMIIEHCAIMOHHOTO U3MEPEHUs

4. YrnoBoil akcenepoMerp

U DJIEMEHTBI BTOPOT'O CIMCKA

A. Ocb UyBCTBUTENILHOCTH NapaJljielibHa BEKTOPY JIMHEWHOTO
YCKOpEHUS, SIBJISIOLIET0CS CIEACTBUEM YIIIOBOIO YCKOPEHUS.

b. UD nemnocpencTBeHHO nepeaaeT HHGOPMAIIUIO O IEWCTBYIONIEM Ha
HEro ycKopeHHuH B Buje nepemenieHnd UM unu nedpopmanuu ynpyrux
3JIEMEHTOB I0JIBECa Ha BTOPUYHBIN peoOpa3oBarens. Bee
MOTPEIIHOCTH U3MEPUTENHHON LIENH MPUCYTCTBYIOT B BBIXOIHOM
CUTHAJIE aKCeJIEpOMETpa.

B. Cuuia, BbI3BaHHas U3MEPSEMBIM YCKOPEHUEM U JleWcTBYommas Ha IM,
YaCTUYHO WJIU TIOJHOCTBIO (MHTErpaTop B KOHTYpE) YpaBHOBEIIHMBAETCS
C TOMOIIBIO IENH OTPULATEIILHOW OOpaTHOW CBSI3H, peaTU3yrolen
CUJIOBYIO  pa3rpy3ky YD  mocpeacTBOM — BBIXOJHOTO  CHUTHAJIA,
MOCTYMAIOIIET0 Ha YCTPOWCTBO KOMIEHcaluH (IpeoOpa3oBaTean CHIIbI,
MOMeHTa). TOYHOCTh HM3MEPUTEIBHOW ILIENU 3aBUCUT B OCHOBHOM OT
npeoOpazoBaTesisi CHIIbl (MOMEHTA).

I Ocp 4YyBCTBUTENBHOCTH NapajulebHA BEKTOPY H3MEPSIEMOI0
YCKOpEHUs

IK-1.3.1,
[IK-1.V.1,
I1K-1.B.1

VpaBHenue  naBWkeHHsT uHepiumoHHOM wMaccel  (MM)  oceBoro
MHUKpOAaKCeIepoMeTpa MPH YCIOBHHU, YTO IIEHTP MAcC M T€OMETPUICCKHI
IEHTp IMOJBECa COBMANAIOT W HANpPaBJICHUE JICHCTBYIOIIETO YCKOPCHHS
COBIIAJIACT C OCHIO Y, KOTOPAst SBISICTCS OChIO UyBCTBUTEIBHOCTH, UMEET
BH/

my”’+by y’+Gy y=m ay,

rae m — macca HUM; by, Gy — xoabdunment nemrndupoBanus u
CyMMapHasi )KECTKOCTh I0JIBECa B HAIIPABJICHUU OCH y COOTBETCTBEHHO;
ay — ICKCTBYIOIIIEE YCKOPEHHUE.

3anummTe 1aHHOE YPaBHEHUE B YCTAHOBHBILIEMCS PEIKUME.

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

HepeqnanTe HEC MCHCC IIITH KJ'IaCCI/I(bI/IKaI_II/IOHHBIX IIPU3HAKOB
MHUKPOMCXaHUUYCCKUX 'MPOCKOIIOB.

IIK-1.3.1,
IIK-1.V.1,
IT1K-1.B.1

Bri6epute ommboyHOe yTBEpKICHUE.

A. Tlo Buay nBuxenus UM B pexume npmwxkenue (PIl) u pexume
yyBcTBUTeNbHOCTH (PY) pazmuuator rupockonsl LL-tuma (linear-
linear), rupockonsl RR- Tumna (rotare-rotare) u rupockonsl LR-Tuna.

b. B LL-rupockonax MM B P/ u PY coBepmarorT 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 BpalllaTeIbHBIX EPEMEIICHUH.

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

MOHOKpUCTAIUTMYECKMH KpEeMHHH Haubojiee 4YacTo UCIOJB3YeTCs B
MOMC - ycrporcTBax. MOHOKPEMHMH UMEET CTPYKTYPY PELIETKH THIA
anMasa. Kak n3BecTHO, 111 MOHOKPUCTAJIJIOB MIMEET MECTO aHU30TPOIUS
cBoiictB. OmnpenenuTe CHUMBOJI HaIpaBJIEHUs, NPOXOJAIIETO YEpe3

ITIK-1.3.1,
[1K-1.VY.1,
I1IK-1.B.1




HaYyaJio KOOPJAWHAT M TOUKY C KoopauHaramu (a/8, 3b/8, 5¢/8).

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

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

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

IIEpEMEILECHUN. [IK-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 «dJIEKTpocTatndeckas xectkocth | [1K-1.3.1,
nojaBecay IIK-1.V.1,

I1K-1.B.1

11. | CnocoOHOCTh MHUKpOIIpHOOpPa BOCIPOU3BOANUTE M3Mepsiemble BenuunHsbl | [1K-1.3.1,
c JOIYCTUMBIMHU MOTPEIIHOCTIMU XapaKTEPU3yeTCs ero | I[IK-1.V.1,
U3MEpUTENbHBIMU CBOMCTBaMH. BpiOeputre u3 cnucka  myHKT, He | [IK-1.B.1
OTHOCSIIIMICS K M3MEpPUTENIbHBIM CBOMCTBAM MHUKpONpUOOpa:

A. cratuyeckasi XapaKTepUCTHKa,

b. UyBCcTBUTENBHOCTH

B. nepexonHbIH nporecc

I'. Tum nonBeca

J1. moyoca npormycKaHUsl 4acTOT W YaCTOTHBIE UCKaKEHUSI U3MEPSIEMOro
CUTHaJIa

12. | VkaxuTe, B KaKOM M3 BO3MOXKHBIX PEKHMOB YacToTHOM Hactpouku | [TK-1.3.1,
obecrieunBaeTcs MaKCHUMaJIbHast yyBcTBUTENBHOCTD | [IK-1.V.1,
MHKPOMEXaHUYECKOTO TUPOCKOIIA K U3MEPSAEMOM YIII0BOM CKOPOCTH. [IK-1.B.1

13. | BeibepuTe Bce BepHbIE YTBEPKACHUS U3 CIIHCKA! IK-1.3.1,
A. YacTtoTHas XapakTEpUCTUKA JHUHEWHOW crauuoHapHou cucremsl | [IK-1.V.1,
aBisieTcs:  (pyHKIMEH, Mo3BoJIsIomed HalTh mapameTpbl Bbixognoro | [TK-1.B.1
TFapMOHHUYECKOI0 CHUTHaJa [0 U3BECTHBIM IIapaMeTpaM BXOJHOTO
CUTHaJIa.

b. UyBCTBUTENBHOCTh JMHEWHOIO aKceJIepoOMeTpa OrpaHUYMBAETCS B
OCHOBHOM JKECTKOCTBIO YIPYroro IOJBECa, TEIUIOBBIMU IIIyMaMH,
mymamu 1/f, a Takke IIyMamu CHUCTEM CYMTBHIBaHUS HH(OpMaNMU U
yIIpaBJICHUS

B. Ha cerogusmHuy 1eHb M3BECTEH pAJ (U3MUECKUX HMPUHLUIOB, Ha
KOTOPBIX OCHOBAHO (DYHKIIMOHMPOBAHME BBIITYCKAEMBIX IMPOMBIIIIEHHO
MOMC-akcenepoMeTpoB, pa3IMYarOIUXCs CIIOCO0AMU  CUUTHIBAHMS
CUTHaJla INpUd  YCKOPEHHU  TMOABWKHOW  MAacChl  yCTPOHUCTBA:
[IbE303JIEKTPUYECKUE, E€MKOCTHbIE, MbE30PE3UCTUBHBIC, ONTHYECKUE U
JIEKTPOMAarHUTHBIE.

14. | TlosicHUTE KpaTKO, C YEM CBSI3aHBI IIK-1.3.1,
A. TlorpemrHoctu ko3¢ duiueHTa npeoopazoBaHus [K-1.¥.1,
MHUKPOMEXaHUYECKOTO TUPOCKOIIA I1IK-1.B.1
b. Cmemenue Hys

15. | IlpuBeaute Gpopmyy pacyera Bapuauu AjuiaHa I1K-1.3.1,

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

16. | Hwke nmpuBeneH  chnucok — ompenensieMblx  npu  ucnbitanusax | [1K-1.3.1,
XapaKTEPUCTHUK WJIN CBOMCTB 1aTYMKOB YIJIOBOH CKOPOCTH IIK-1.V.1,
(1) Cmemenue vy, apeitd, mrym I1IK-1.B.1

(2) Biiusinne nmoCTOSIHHBIX JIMHEHHBIX YCKOPEHHH




(3) YnapoycToifuuBOCTh U yIapOIPOYHOCTh
(4) Biiusinre u3MEHEHUM TeMIiepaTyphl U AaBICHUS

Jns  Kaxaoro W3 IMYHKTOB  CHOHCKa  YKaXHTe  Heo0X0oauMoe
HCIBITATEILHOE 000PYIOBAHUE.
17. | llosicaute, s yero mnpuMmensoorcs Qotopesuctst B mpouecce | I1K-1.3.1,
dboTonmuTorpadum. [K-1.V.1,
IK-1.B.1
18. | BriOepute BepHbBIE YTBEPKIACHUS: IK-1.3.1,
A. Ilonmygaembie nHamu mnokazanuss MOMC-npatuukoB He sBistores | [IK-1.VY.1,
TOYHBIMHU 3HAUYEHUSIMH, OHU BCETA coaepkar norpemnocty u omuoku. | [TK-1.B.1
b. Ilonyuaembie Hamu noka3zanust MOMC-IaTYUKOB SIBISIOTCS TOYHBIMHU
3HAYEHUSIMU.
B. Uro0bl omuOKM B H3MEpEHUSX HE MPUBOIWIM K OLIMOKaM B
(YHKIIMOHMPOBAHUM CUCTEMBI B 1I€JIOM, JaHHbIE JATYUKOB HEOOXOAUMO
00pabaThIBaTh.
19. | Bribepute nuanazon pazmepoB MOMC ycTpoHCTB: IK-1.3.1,
A. 100 am-10000001M IIK-1.V.1,
B. 1000000uM-10% am IK-1.B.1
B. 0.1 amM-100 a™m
20. | Ha3oBwuTe oOnacT MpuMEHEHUsI MUKpOMeXaHndecknx akcenepomerpoB | [1K-1.3.1,
[K-1.V.1,
I1K-1.B.1
21. | [lepeunciure HE MeHee Tpex MeTonoB, mnpumensembix 1pu | [1K-1.3.1,
n3rotoBieHun MOMC ycTpoOHCTB. IK-1.V.1,
I1K-1.B.1
22. | OnumuTre KpaTKO NPHHIMI paboThl BOJHOBBIX MHKpoMmexaHunudeckux | [1K-1.3.1,
TUPOCKOIIOB. IK-1.V.1,
I1K-1.B.1
23. | [lepeuncnure W3BECTHBIE BaM METOAbl HCHbITaHUN Mexanndeckux | [1K-1.3.1,
CBOWCTB MHKPOOOPA3IIOB. IIK-1.V.1,
I1K-1.B.1
24. | YkaxuTre, CKOJIBKO TJaBHBIX (opm Kojebanuii  otHocuTenbHO | [1K-1.3.1,
MOJIO)KEHUS PABHOBECHS HMMEET MOHOKpucTauimyeckuii wmaarHuk c | [IK-1.VY.1,
JIBYMSI CTEIICHSIMH CBOOO/IBI. I[1K-1.B.1
25. | BeibepuTe U3 criMcka onmmO0YHOE YTBEPKICHHE. IK-1.3.1,
A. Pabora mpeoOpa3oBaTened 3TOro Tuma ocHoBaHa Ha u3MmeHenuu | [IK-1.VY.1,
XapaKTePUCTUK MOJIYIPOBOJIHUKOBBIX MaTepuanoB B 3aBucumoctu ot | [IK-1.B.1
nedopmaruu UD.
b. B Mukpomexannueckux npudopax (akcenepomerpax, HaKJIOHOMeEpax,
JaT4YuKax JaBJICHUU U JIp.) HAILJIU MPUMEHEHHE TEH30MpeoOpazoBaTeIu
TOJIBKO AU PY3HOHHOTO THUIIA
B. MU3BectHo, uyTto BAMsHME JepopMaluKd  Ha  CONPOTHBIICHHUE
IIPOBOJHHUKA CBSI3aHO KaK C U3MEHEHHEM YJIEIBHOU MPOBOJUMOCTH €T0
Marepuana, Tak U ¢ U3MEHEHHMEM JUIMHBbI M IUIOIIAJX TO- MEePEYHOTro
ceueHus obpasia.
I'. Iuddy3noHHbIE TEH30PE3UCTOPHI MPEICTABISAIOT COO0OU ImpuMecH N-
WM P-THUIIA IPOBOJUMOCTH, KOTOPHIE B BUJIE Y3KUX ITOJIOCOK BHEAPSIOT
(MMIUTaHTUPYIOT) B TPUIIOBEPXHOCTHBIM CIOW KpHCTala 4epe3
BCKPBITBIE OKHA B OKCHJIE.
26. | [lepeuncinure OCHOBHBIE JIOCTOMHCTBA M Hejoctatku emkoctHoro | I1K-1.3.1,
npeoOpa3oBarTes NepeMeIieHui. IIK-1.V.1,

I1K-1.B.1




27. | Ilepeunciniure MeTOABI yCTpaHEHHA OJIEKTpOHHbIMH  cpeactBamu | [1K-1.3.1,
OCHOBHBIX norpemHocted MI'. [K-1.¥.1,
I1K-1.B.1

28. | [IlpuBenute oOmyl0 cxeMy TMOCTpoeHusi ypaBHenmid nBuxenus | [1K-1.3.1,
MHUKpPOMEXaHUYECKOI0 TUPOCKOIIA. IIK-1.V.1,
I1K-1.B.1

29. | OOBsicHUTE MPUYMHBI Ta30BOTO W KOHCTPYKIMOHHOTO nemmduposanus | [1K-1.3.1,
YyBCTBUTEIBHBIX JJIEMEHTOB MUKPOMEXaHUUECKUX T'UPOCKOIIOB. [IK-1.V.1,
I1K-1.B.1

30. | [TosicHuTe KpaTko, 4YTO TMOHUMAeTcs moA TepMuHOM «ym» B | [IK-1.3.1,
MHUKpPOMEXaHUYECKUX IPpUOOpax. [IK-1.V.1,
I1K-1.B.1

[lepeueHp TeM KOHTPOJBHBIX PabOT MO IUCHUIUIMHE OOyJaromMXcsi 3a04HON (POpMBI
00y4eHwus1, IpeIcTaBlIeHbl B Tabmuie 19.

Tabmuma 19 — [lepedeHb KOHTPOJIBHBIX padOT

No /it ITepedyeHr KOHTPOJIBHBIX PaOOT

He npexycMoTtpeno

10.4. Meroauueckne  MaTepHalibl,  ONPEACIAIONINE  TPOIEAYPhl  OIICHUBAHUS
WHJIMKATOPOB, XapaKTEpHU3YIONIUX JTanmbl (OPMUPOBAHUS KOMIIETEHIIMH, COJEPKATCS B
JIOKAJIBHBIX HOpPMaTUBHBIX akTtax [YAII, perimamMeHTUpyIOIMX MOPSAOK UM MPOUEaYypY
MPOBEJICHUS] TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJarouxcs
I'VAIL

11. Meroanveckue ykazaHus IjIs1 00YJarOIIUXCs IO OCBOSHHUIO TUCITUTTAHBI

11.1. Meroaudeckue YyKa3zaHUS JUIsi OOy4aromUXCSl IO OCBOCHHUIO JICKIIMOHHOTO
MaTtepuaa.

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepHaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe M SICHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHHEe COBPEMEHHOW JICKIIMH B
pamMKax JUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO 10 TEME, a B OCBOCHHUHU
(GyHIaMEHTAIBHBIX MPOOJEM JTUCIHUIUIMHBI, METOJOB HAYYHOI'O TIIO3HAHWS, HOBEHIIHMX
JNOCTHIKEHUH HAy4yHOW MbICIM. B ydeOHOM mporiecce JICKIUS BBIMOJHIECT METO0JIOTHYECKYIO,
OpraHu3alMOHHYI0 ¥ HH(POpPMaMOHHYI (QyHKIMH. JICKIMS pacKpbIBacT MOHATUIHBIN ammapat
KOHKPETHOM 00JacTH 3HaHMS, €€ IpoOJeMbl, JaeT LEIbHOE IPEICTaBICHUE O IMCIMILIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTHMHU JAUCIUTUTAHAMHU.

Ili1anupyeMble pe3yabTaThl IPU OCBOEHUH 00YUYAIOIIMMHKCS JIEKIIMOHHOIO MaTepraa.

— TMIOJIyYCHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBCHb
KOTOPBIX OTIPEICISICTCS 1SJICBOM YCTAHOBKOM K KaXKJI0W KOHKPETHOU TeME;

— TONy4eHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMO/IaBaTENIEeM;

— pa3BuTHEe MNpOo(ecCHOHANBHO-AETOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOsIBIIEHHE HEOOXOAMMOr0 HHTEepeca, HEOOXOAUMOTO TSl CAMOCTOSITENIbHOW paboTHI;

— TONy4eHWe 3HaHUH O COBPEMEHHOM YpOBHE pa3BUTHS HAYKHM M TEXHUKH U O
MIPOTHO3€E UX Pa3BUTH HA ONMKaiIue Tobl;

— HAY4YUTbCS METOJMYECKH 00padaThiBaTh MaTepuai (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh WX B Pa3IMYHBIX
(bopMyIHpOBKax);

— TONy4eHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.




JIekuMOHHBI MaTepua’d MOJXKET CONPOBOXKIATHCA JIEMOHCTpALMEl CllallloB U
HCI0JIb30BAHMEM Ppa3/laTOYHOrO0 Marepuaja IpU IMPOBEACHUU KOPOTKUX JMCKycCUH 00
0COOEHHOCTSIX IPUMEHEHHS OTJCIbHBIX TEMATHK IO JUCIUILIHHE.

CrpyKkTypa npeiocTaBieHus JEKIMOHHOIO MaTepuaa:

— O3HAaKOMJIEHUE  CTYIEHTOB C  (U3MYECKUMHU 3aKOHaMM M [PUHIUIAMU
(GYHKIIMOHUPOBAHUS MUKPOMEXaHUYECKUX TUPOCKOTIOB M aKCEIEPOMETPOB;

— U3J0XEHUE METOJ0B  MATEeMaTHMYeCKOTO  ONUCaHWs  JWHAMUKH  JBHOKCHMS
MHUKPOMEXAaHUYECKMX THUPOCKONOB M AaKCEJIEPOMETPOB pa3IMYHbIX THUIIOB U OLIEHKH HX
METPOJIOTMYECKUX XapaKTEPUCTHUK;

— O3HAaKOMJICHHE C MeToJaMH BO30OYXIEHHS M  CTabwiIM3aimuu  KoJleOaHUi
MEXaHUYECKUX MACC MUKPOMEXaHUYECKHX THPOCKOTIOB;

— U3JI0XKEHHE CHOocOoOOB  PEruCTpallvyd  JBUKEHHUS UyBCTBUTENIBHBIX MacC B
MHUKpPOMEXaHUYECKUX THPOCKOTaX U aKCeIEPOMETPax U MEepBUYHON 00pabOTKH U3MEPEHMI;

— O3HAaKOMIJIEHHE C BOIIPOCAMH IPOEKTUPOBAHUSA OTAEIbHBIX (YHKIMOHAJIBHBIX Y3JI0B
MHUKPOTHPOCKOIIOB U aKCEJIEPOMETPOB U — MPHUOOPOB B LIEIOM;

— U3J0XEHHWE METOJOB M CcHocoOoB  (GopMHpOBaHUS OOpaTHBIX CBA3€l B
MHUKpPOMEXaHUYECKHX THPOCKOTaX U aKCeIEpOMETPaxX KOMIIEHCAIIMOHHOTO TUIIA;

— O3HAaKOMJIEHHE CO CpPEJCTBAaMHU aBTOMAaTH3allMU HCCIEIOBAaHUS M IMPOEKTHUPOBAHUS
MOBMC;

— O3HAaKOMJIEHHE C BOIPOCAMU TEXHOJOTHMM H3TOTOBJIEHHUS MHUKPOMEXaHHUYECKUX
puOOPOB U YCTPONCTB

— wu3yyeHHe  (PAKTOpPOB, OMPEAENSAIONUX  MOTPEIIHOCTH  MHUKPOMEXaHUYECKUX
TMPOCKOIIOB U aKCEJIEPOMETPOB U CIIOCOOOB MX KOMITEHCALIUH.

11.2. Meroanveckue yka3aHUS IS OOYYAIONIUXCS IO TMPOXOXKICHUIO MPAKTUYECKUX
3aHSATHH

[IpakTHdeckoe 3aHATHE SBJISCTCSA OJHOW W3 OCHOBHBIX (DOPM OpraHM3aIii y4eOHOTO
polecca, 3aKJIF0Yaroniascs B BBITOJHEHUN 00yJarOIIUMHUCS IO PYKOBOJICTBOM IPETIOIaBaTelis
KOMILJICKCA YYeOHBIX 3aJaHMi C IEIbI0 YCBOCHHUS HAYYHO-TEOPETHYCCKMX OCHOB Y4eOHOM
JUCIMILIAHBI, TPHOOPETECHUSI YMEHUH M HABBIKOB, OIBITA TBOPUCCKOH JEATEIHbHOCTH.

Lenpro MPaKTHYECKOTO 3aHATHS JUISl OOYYaAOIIErocs SABJSACTCS MPUBUTHE 00YyUaIOIIUMCS
YMCHHI M HaBBIKOB MPAKTHYECKOM JIEATSIBHOCTH 110 U3y4aeMOM TUCIUILINHE.

[TnanupyeMble pe3ynbTaThl IPU OCBOCHUH 00yJarOIIMMCS MPAKTHICCKUX 3aHITHMN:

— 3aKpeIuieHue, YriIyOJIeHHWe, pacIldpeHHe W JIeTalM3allis 3HAHWW IPH PEIICHUN
KOHKPETHBIX 3a71a4;

— pa3BUTHC TII03HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIIJICHHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJICHHEC HOBBIMH METOJIAMH M METOJUKAMH H3YYCHUS KOHKPETHOW y4eOHOU
JIACLMIUTHHEL;

— BBIPa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHS TIOJIYYCHHBIX 3HAHHHA IS
BBIITOJIHEHHS 3aJaHU;

— ofecrnieueHne palMOHAIBLHOTO COYETAaHUS KOJUICKTUBHON W MHAMBHAyadbHOU (popm
oOyueHusl.

TDe6OBaHI/I$I K IIPOBEJICHUIO TPAKTUISCKUX 3aHATUN

HpI/I NMPOBCACHUN MPAKTHUYCCKUX 3aHATHH npenoaaBareyib JOJKCH IMPUACPIKUBATLCA
CJICOAYIOUICTO IJIaHa:
- U3JIOKUTD CYThb MPAKTUUCCKOTO 3aHATHUA U MCTOANKY CT'0 BBITIOJIHCHUS
- BblIaTh MHAUBUAYAJIBHOC 3aIaHUC KAKAOMY CTYACHTY I'PYIIIBL;
- KOHTPOJIUPOBATL aKTUBHOCTH CTYJICHTOB B IIPOLIECCC BBITIOJIHCHUA 3aJaHUS



- IPOBEPHUTH PE3yJIbTAT BHITIOJHCHHUS 3aIaHHS U OLICHUTh TIOJIHOTY M Ka4€CTBO BBIITOJIHCHHUS 10
100 GanmpHOM 1IKaJe pEUTHUHTA;

- OTMETHUTH B )KYpHAJIC MOCEIICHHS IEPCOHATILHOE IPUCYTCTBUE CTYICHTOB;

- IPOBECTH KOHCYJIBTAIMH MO MPOITYIICHHBIM TeMaM MPAKTHYCCKUX 3aHATHH;

- POBEPHUTH PE3YJIbTAThl CAMOCTOSTEILHOTO OCBOCHHUS MaTepralia Mo MPOIYIICHHBIM TEMaM.

11.3. Meroauueckne yka3aHHs Ul OOYYalOIIMXCS IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor

B xone BbimonHeHus 1a00paTOpHBIX pPabOT OOydaIOUIMICS JAODKEH YINIyOUTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKU, OBJAJIETh COBPEMEHHOW METOJUKON M TEXHUKOM
OKCTIIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAMOHHONW XapaKTEPUCTHKOW OOYydaromerocs.
Brinosnnenue nabopaTopHbIX pabOT COCTOUT U3 3KCIIEPUMEHTAIBHO-IIPAKTUYECKON, pacuyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJBbHBIX MEPOIIPUATHH.

Boinosnnenue nabopaTtopHeIX paOOT 0Oy4aroUIUMCSl SBIISETCS HEOTHEMJIEMOW YacThbIO
W3YYEHUS JUCUUIUIMHBI, ONpeleNseMOld y4yeOHbIM IUTAaHOM, M OTHOCUTCS K CpE/ICTBaM,
o0ecreunBaroIUM PEIICHUE CIeIyIOIINX OCHOBHBIX 337a4 00y4aroLerocs:

— TmnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IMPOLECCOB, SBJIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBL,

— 3aKperuieHue, Pa3BUTHE U JleTaln3alisl TEOPETUYECKHX 3HAHWM, MOJIyYEHHBIX Ha
JIEKIUSAX;

— TOoJy4eHHe HOBOM MH(OpMalUK M0 U3y4aeMON AUCHIUILIINHE;

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

3ajanue U TpeOOBaHUS K MPOBEACHUIO JA00PATOPHBIX PaboT

CrynenTsl pa30uBaroTCs Ha mnoarpynmel, 1o 3-4 demoBeka. Ilepen mpoBeneHnem
nabopaTopHOi pabOThl 00Y4aIOIIUMCS CIIETyeT BHUMATEIbHO O3HAKOMHUTHCSA C METOAMYECKUMU
YKa3aHUSMU 110 €€ BBINOJHEHUI0. B cOOTBeTCTBHMM ¢ 3ajaHHeM OO0ydaromuecs JOJIKHBI
MOATOTOBUTh HEOOXOIUMBIE NaHHBIEC, MOJYYUTh OT MPENoJaBaTeNs JOMYCK K BBIMOJHEHUIO
nabopatopHoil pa®OThl, BBINOJHUTH YKAa3aHHYIO TOCJIEI0BATEIbHOCTh ACUCTBUH, MOJYYUTh
TpeOyemble pe3ynbTaThl, OPOPMUTH U 3AUTUTUTH OTUYET MO JabopaTopHOii paboTe.

Crpykrypa ¥ (hopMa 0TYETa O Ja0OPATOPHOM padboTe

Otdyer o JabopaTopHOW paboOTe JMOJDKEH BKIHOYATh B Ce0sA: THTYJIbHBIA JIHCT,
(GOpMYJIMPOBKY 3aJaHHs, TEOPETUYCCKHE IOJIOKCHHUS, HCIIOJIb3yeMbIe IPH  BBITIOJHECHUU
nabopaTOpHOU pabOTHI, OMMCAHUE MPOIECCa BBIMOJHEHUS JTA0OPATOPHOU PaOOTHI, TIOJTYUYCHHbBIE
PE3ybTATHI U BHIBO/IBI.

TpeGoBanus k opopmIIeHHIO OTYETA O JTa0OpaTOPHOU paboTe

ITo xaxmoi nmabopaTtopHOil paboTe BBHIMOIHIETCS OTACNBHBIM OT4YeT. TUTYIbHBIN JHCT
odopMIIIeTCST B COOTBETCTBHHM ¢ IabsoHOM (oOpasmom) mpuBeacHHBIM Ha caiite ['YAIIL
(www.guap.ru) B paznene «CekTop HOpMAaTUBHOM JTOKYMEHTallMW». TeKCTOBbIE U TpadudecKue
Matepuansl oGopmisitoTcs B cOOTBETCTBHHM C AedcTByromuMu ['OCTamu u tpebGoBaHUAMU,
npuBefeHHBIMH Ha caiite ['YAII (www.guap.ru) B pasgene «CeKTOop HOpPMaTHBHOU
JOKYMEHTAII.

11.4. Meroauueckre YyKa3zaHUs s oOOy4aromuxcs M0 MPOXOXKICHUIO KypCOBOIO
MIPOEKTUPOBAHUS/BBITIOTHEHUS KypCOBOM pabOThI

KypcoBoii mpoekt/ paboTa mpoBOIUTCA € LENbI0 (OPMHUPOBAHUS Yy 00YUAIOIIMXCS OTIBITA
KOMIUIEKCHOTO PELIeHUs] KOHKPETHBIX 3a]au Ipo(PeCcCHOHATBHOM NesITeIbHOCTH.

KypcoBoii mpoekt/ paboTta mo3BoiseT o0ydaronemMycs:



- CHUCTEMATH3UPOBAaTh W 3aKPENUTh IOJIYUCHHBIE TEOPETUUYECKUE 3HAHUS U MPAKTUUYECKUE
YMEHHSI 10 MPO(PECCHOHAIBHBIM YYEOHBIM IUCHUIIMHAM W MOJYJISM B COOTBETCTBHH C
TpeOOBAaHUSMU K YPOBHIO NOJITOTOBKH, YCTAHOBJIICHHBIMH TPOTPAMMON Y4eOHOUW JUCIUTLINHEI,
MPOrPaMMOI TIOJTOTOBKY CIEIUATICTa COOTBETCTBYIOIIETO YPOBHS, KBAU(UKAIINY;
- IPUMEHUTD TOJIYYCHHbIC 3HAHUSA, YMEHHUS U MPAKTUUYECKUMN OMBIT IPU PEIICHUH KOMILJIEKCHBIX
3ala4, B COOTBETCTBHH C OCHOBHBIMH BHJaMU TPO(ECCHOHATBHOW JESITCILHOCTH IO
HaIPaBJICHUIO/ CIICIIUATBHOCTH/ IPOTPaMME;
- YTIIyOUTh TEOPETHUYECKHUE 3HAHUS B COOTBETCTBUH C 3a/IaHHOM TEMOIA;
- chopmupoBaTH YMEHHS NMPUMEHSATH TCOPETHUCCKUE 3HAHUS TPU PEIICHUM HECTaHIAPTHBIX
3a/1ay;
- MPUOOPECTH OMBIT AHATUTUYECKOH, pacu€THOH, KOHCTPYKTOPCKOI paboThl U CHOpPMHPOBATH
COOTBETCTBYIOIINE YMEHUS,
- chopMHpOBaTH YMEHMS PaOOTHI CO CHEIHAIBHON JIUTEPATYypPOH, CIIPAaBOYHOMN, HOPMATUBHOUN U
MPaBOBOM JOKYMEHTAIMEW ¥ MHBIMU MH(POPMAITMOHHBIMU UCTOYHUKAMU;
- chopmupoBaTh yMEHHS (GOPMYITHUPOBATH JIOTHUYECKH 000CHOBAHHBIE BBIBOJIBI, MPEIOKEHUS U
PEKOMEH/IAlUU 10 PE3yJIbTaTaM BBITIOJTHEHUS paOOTHI;
- pa3BUTh MPOPECCHOHATIbHYIO TUCHEMEHHYIO M YCTHYIO pedb 00YJaroIIerocs;
- pPa3BUTh CHCTEMHOE MBINUICHHE, TBOPYECKYI0 WHHIIMATHBY, CaMOCTOSTEIBHOCTb,
OpPraHW30BaHHOCTh U OTBETCTBEHHOCTH 32 MPUHUMAEMBIE PEIICHHS;
- chopMHpOBaTh HABBIKA TIJIAHOMEPHOW PETYIspHON pPabOThI HAJ pelIeHHEeM TOCTaBICHHBIX
3az1ay.

CrpyKTypa MOosSCHUTENILHON 3aUCKH KYPCOBOTO MPOEKTa/ paboThI

B cootBerctBUM C coaepkanueM pasnaenoB mnporpammbl Ne 1, Ne 2 conepxanue
KypCOBOTO IpPOEKTa CBSI3aHO C PAacyeTroM, MPOEKTUPOBAHUEM M  MOJEIUPOBAHUEM
MHUKPOMEXaHUYECKUX TUPOCKOIIOB U aKCEIEPOMETPOB.
1. UcxonHble TaHHBIE HA KYPCOBOM MPOEKT.
2. Cxema ¥ IPHUHIUN JACHCTBUS POSKTHPYEMOTO TIprbdopa.
3. CTpyKTypHas cxeMa, ypaBHEHUsI TUHAMHKH, TUHAMUYECKUE XapaKTEPUCTUKH
MPOEKTUPYEMOTO MpUOopa.
4. Pe3ynbTaThl MPOCKTUPOBAHMUS 1O 3aJJaHHON TEME.
5. MoaenupoBaHue TUHAMHUKHU C IIOMOIIBIO MPOrPAaMMHOTO 00EeCTIeUCHHUS.
6. O1eHKa MOTPEIIHOCTEM.

TpeboBanus k 0popMIICHIIO TOSICHUTEIbHON 3alIMCKU KYPCOBOTO IPOEKTa/ pabOThI

TuTyapHBIN TUCT 0POPMIISETCS B COOTBETCTBUH C MA0JIOHOM (00pa3iioM) MpUBEACHHBIM
Ha caiite ['YAII (www.guap.ru) B pazaene «CeKTop HOpMaTUBHOU JOKYMEHTalum». TeKCTOBbIE
u rpaduyeckue matepuansl oQopMISIOTCS B cooTBeTcTBHM ¢ AeiictBytomumu ['OCTamu u
TpeboBaHUsAMHU, TpuBeAcHHbIMU Ha caite ['YAIlI (www.guap.ru) B pasgene «CekTtop
HOPMaTUBHOM JOKYMEHTALUW.

11.5. MeToauyeckue yKa3aHus Ui 00YYarOIIUXCs 110 MPOXOKIACHUIO CaMOCTOSATEIbHOM
paboThHI

B Xoae BBINOJHEHHS CaMOCTOSTENLHON PadOThI, 0OydYaroIuiics BBIIOIHSAET paboTy 1O
3aJaHUI0 ¥ TP METOJUYECKOM PYKOBOJCTBE IpENoaBareis, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTHSL.

Jins oOywaromuxcst mo 3ao4Hoil opme oOydeHHUs, caMOCTOsATeNbHAs paboTa MOXKET
BKJIFOUaTh B €051 KOHTPOJIBHYIO PadoTYy.

B mpornecce BBIMOTHEHUS] CaMOCTOSATENBHOM pabOThI, y 0Oydaromerocs (popMupyeTcs
1enecooopa3Hoe MIaHUPOBaHUE PadOYEro BPEeMEHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMEHHS
Y HABBIKM B YCBOCHMM M CHUCTEMATH3aI[MM MPUOOpPETaeMbIX 3HaHUI, 00ECIIEYMBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TMEpHOJ OOYYEHHsI, IMOMOTACT IOJYYUTh HABBIKM ITOBBIIICHHS
podecCHOHATLHOTO YPOBHSL.



MeroauyeckuMH ~ MaTepuallaMd,  HANpaBISIOMIMMU  CaMOCTOATENBHYIO  paboTy
00yUaIOITUX CSSIBIISTFOTCSL:

—  y4eOHO-METOMUECKHI MaTepuall 10 JUCLIUILIUHE;

—  METOJUYECKHE YKa3aHUS 0 BBHITIOJHCHHUIO KOHTPOJBHBIX padoT (A1 0Oydaronuxcs
110 3a04HOU hopme 0OyueHus).

11.6. Meroguueckne yKa3aHHs Ui OOYYAIOUIMXCS 1O TPOXOXKACHUIO TEKYILEro
KOHTPOJISL YCIIEBAEMOCTH.

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

[lopsimox  MPOXOXAEHUS  TEKYIIEro  KOHTPOJIA  YCIIEBAEMOCTH  ONpEIesercs
[Tonoxenusimu ['VYAII «O TekyiieM KOHTpPOJIE yCIIEBA€MOCTH M MPOMEKYTOYHOM aTTecTalluu
cryaeHtoB ['YAII, oOyuatouuxcs mo mporpammbsl BbIcIIero oopazoBaHus» U «O MOIYyIbHO-
PEUTUHIOBOM crucTeMe OLIEHKU KayecTBa yueOHOU paboThl cTyeHTOB B I'Y All».

11.7. Meroandeckue ykazaHUs JUIsl OOYUYAIOIMIMXCS MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTecTaluu.

[Ipomexyrounas  arrectanus  OOydalOIIMXCS  MpeAycMaTpuUBaeT  OIICHUBAaHHE
MIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Y/IbTATOB 00YUEHHUs 0 TUCHUIUIMHE B (hopMe IK3aMEeHa.
Dk3amMeH — ¢GopMa OLIEHKH 3HaHHi, MOJIy4YeHHBIX O0OydalolMMCs B MpOIECCe M3Y4YEHHUs BCel
JUCHMIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITEIbHOM PabOThI, CIOCOOHOCTH NMPUMEHATh UX
JUIA pelIeHUs TMPaKTUYECKUX 3aJady. OK3aMeH, KaK TMpaBUJIO, MPOBOAUTCA B TEPUOJ
9K3aMEHAllMOHHON CECCHM M 3aBEPIIACTCS ATTECTALMOHHOW OLIEHKOM «OTIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIBHOY», «HEYNOBIETBOPUTEILHO.

buner comepxUT OBa TEOPETHMYECKUX BOIpoca M 3adady. B mpoiuecce moaroToBKu

oOyuaroniyecsi MOTYT T0JIb30BaTbCsl KOHCHEKTOM. B OTBET Ha TEOpeTHYeCKHE BOIPOCHI
oOyuarouuiicss JOHKEH MPUBECTH Pa3BEPHYTHIM KOHCIEKT C IJIAHOM OTBETa, HEOOXOIUMBIMU
OTIpeIeNIEHUsIMU, WJUTIOCTPAlUsAMHU, (QOopMylnaMH U 3aBUCUMOCTSIMH. OOydaromuiics TOJKEeH
MPEJICTaBUTh MOAPOOHOE MHCbMEHHOE pEeIIeHUE 3aJaud, COJepKallee Bce HEoOXOIUMbIe
(dbopmyIibl, TpeoOpa3oBaHus U MPaBUILHBIN OTBET. B Xo/e oTBeTa npenogaBaTesieM MOTYT ObITh
3a/laHbl yrouHstome Bonpockl. [locie oTBeTa npemnogaBaTenieM MOTYT OBITh 33/1aHbl CTYICHTY
1-2 nonmomHUTENBHBIX BOIpOCa IO BOIpPOCAaM U3 BCEro Kypca, He TpeOyrolue AIUTEeNbHON
noAroToBku. Ha moJArotoBKy KOHCIEKTa OTBeTa Mo OwmiieTy oTrBoguTcs He Oosee 1 waca 20
MUHYT, Ha 00JlyMbIBaHHE OTBETA Ha JOMOJHUTENIbHbBIE BOMPOCH! He Oosiee 10 MUHYT Ha KaxIbIil.
B o01eit cnokHOCTH OTBET CTYAECHTa HE JOJDKEH npeBbimats 40 MUHYT O€3 ydeTa BpeMeHHU Ha
00IyMbIBaHUE JTOTIOJTHUTEIHHBIX BOIPOCOB.
Cucrema omeHOK u TpeOOBaHUS K METOJaM IMPOBEIEHUS MPOMEXKYTOYHOM aTTecTaluu
OCYILIECTBIISIETCSI B COOTBETCTBUUM ¢ TpeboBaHusMu [lonoxenuit «O TekyleM KOHTpOJe
yCIIEBAEMOCTH U MPOMEKYTOUHOM arTecTanmu ctyaeHToB I'Y Al oOydaromuxcsi mo mporpamMmmbl
BbICIIero 00pazoBaHus» U «O MOIYIbHO-PEHTHHTOBOI cHCTEME OLIEHKH KadecTBa y4eOHOU
paboTsI cTyeHToB B I'YAID.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIero
H3MEHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

Iloamuce
3aB.
Kadeapoi




