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AHHOTAIIUA

Hucnunmuaa «MUKpOMEXaHWYeCKHe MPUOOPHI W yCTPOMCTBA» BXOAUT B BapUATUBHYIO
yacTh 00pa3oBaTeIbHOM IMPOrpaMMBbl IOATOTOBKM CTYJCHTOB M0 HampasieHuto «24.05.06
«CucremMbl yNpaBlIeHMs JIeTaTeIbHBIMU amnmnapaTamMu» HampasieHHocTh «IIpubopsl cuctem
yIIpaBJICHUS JIETaTEIbHBIX anmapaTroBy. JuciumiuHa peanusyercs kadenpoi Nel3.

[lenbto nuctmnanHbl «MHUKpOMEXaHNYECKUEe IPUOOPHI U YCTPOICTBa» SBIISIETCS U3yUEHHUE
NPUHIUIIOB ITOCTPOCHUS, TPOCKTUPOBAHUS U M3TOTOBJICHUS MUKPOMEXaHUYECKUX MPUOOPOB U
YCTPOMCTB,  OOJAjalOUIMX  YHUKAJIbHBIMM  MaccorabapUTHbBIMU M CTOMMOCTHBIMH
XapaKTEePUCTHUKaMH, O3HAKOMJICHUE ¢ 00JIaCTAMHU UX PUMEHEHUS U IEPCIIEKTUBAMH Pa3BUTHL.

JucnunimHa HaueneHa Ha GOpMHpPOBaHHUE Y BBITYCKHUKA CIEIYIOIIMX KOMIETCHIINNA:

[TIK-2 «CnocobeH KOOpIAUHUPOBATH U O00ECIEYMBATh KOHCTPYKTOPCKOE COTPOBOXKICHUE
pa3paboTKU MTPOEKTOB MNPUOOPOB OPHEHTALMM, HABUTAllMM M CTA0WIIM3allUU JIeTaTelIbHBIX
anmnaparoB B paKETHO-KOCMHYECKOI MPOMBIIUIEHHOCTH

[IK-4 «CnocobeH KOOpAMHHPOBATH TMOJATOTOBKY M IPOBEJCHHE HCIBITAHUN MPHOOPOB
OpUEHTAIlMM, HABUTAIlMM W CTaOWIM3AIl[MHM JIETaTEeJIbHBIX ammapaToB B PaKETHO-KOCMHYECKOMN
IMPOMBIINIJICHHOCTH C 3aJaHHBIMU TCXHUYCCKUMU Tpe6OBaHI/I}IMI/I))

[IK-8 «CrocobeH mpenacTaBisiTh pe3ynbTaThl HCCIEAOBaHUNH B (HOpME OTUYETOB,
pedepartoB, 0030poB, MyOIUKAIIH, TOKIAI0B M 3asBOK Ha M300pETECHUS

Conepxanue IUCHMIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C H3YYEHUEM
OPUHIUNA JEUCTBUSL W IPOBEJCHMEM pAcueTOB MHMKPOMEXAHMUYECKUX HHEPIHAIbHBIX
YYBCTBUTEIbHBIX 3JIEMEHTOB.

[IpenonaBanue IUCHMILIMHBI IIpeJycMaTpUBaeT cieayromue (OpMbl OpraHU3aliu
y4eOHOro Tmpoliecca: JEKUIuH, jJabopaTopHble paboThl, caMOCTOsSTENbHas padoTa CTY/ACHTA,
KOHCYJIbTaIHH.

[IporpaMmoil IUCHMIUIUHBI TPEAYCMOTPEHBI CIEAYIOUIME BUABI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B (hopMe IK3aMeHa.

OO011ast TPYA0EMKOCTh OCBOCHHUS JUCLUIUINHBI COCTABIIACT S 3aueTHBIX equHuibl, 180 gacos.
SI3pIK 00yUEHUS 110 TUCIUIIIIMHE KPYCCKUI».



1. IlepeyeHb NJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYE€HUsI 1O JUCIHUIIMHE

1.1. Heau npenogaBaHus IMCHUILTHHbBI
Henpio quctumumHbl «MUKpOMeXaHUYeCKUEe TPUOOPHI M YCTPOUCTBAY SIBISIETCS U3YUCHUE
MPUHITUIIOB TIOCTPOCHHUS, MPOSKTUPOBAHUS M M3TOTOBJICHUS MUKPOMEXaHHMYECKUX MPUOOPOB U
YCTPOMCTB, OOpa3yromMX HOBBIA KJIacC WHEPHHAIBHBIX UYYBCTBUTEIBHBIX DJIEMEHTOB,
00JIaaloMUX YHUKAIBHBIMA MAacCOTa0apUTHBIMH M CTOMMOCTHBIMH  XapaKTEPUCTHUKAMH,

03HAKOMJIEHHE C 00IaCTSIMH UX MMPUMCHCHUA U IICPCIICKTHUBLI PA3BUTUA.

1.2. IlucuunimHa BXOAMT B COCTAB YacTH, (POPMHUPYEMOii yUaCTHUKAMH
0o0pa3oBaTeJIbHbIX OTHOLLIEHU, 00pa30BaTeJIbHOM MPOrpaMMbl BbICIIET0 00pa3oBaHMs

1.3. [lepeyeHs MIIaHNPYeMbIX pPe3yJIbTATOB 00yUeHHs N0 TUCIUILIHHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHMS 00pa3oBaTeIbHOMI

NPOrpaMMmblI

B pesynbTare m3ydeHus TUCHUIUIMHBI OOYYaIOMUACS TOJDKEH 00JaiaTh CIeTYIOUIMHI
KOMIETECHIUSIMH WM UX YacTAMU. KOMIETEHIMY U MHIUKATOPbl UX JOCTH)KEHUS NPUBEICHBI B

tabnure 1.
Kon u
Kareropus (rpymnmna) Kon v HanMeHOBaHME MHIUKATOPA JOCTHKEHHUS
HaVMEHOBAaHUE
KOMIIETEHIINHU KOMITETEHIINHT
KOMIIETEHIINH
[1K-2.3.1 3HaTh OCHOBBI TPOEKTHUPOBAHUS,

[1K-2 Cnocoben KOHCTPYUPOBAHUSI ¥ IPOM3BOJICTBA TPHOOPOB
KOOpAWHUPOBATH U OpHUCHTAllU, HaBUT'allUu U CTa6I/IJ'II/I33HI/II/I
obecreynBarhb JIETaTEJIbHBIX allapaToB; BUAbI IPOEKTHOU
KOHCTPYKTOPCKOE AOKyMCHTAllM1
COIIPOBOXKIACHUE [1K-2.VY.1 ymeTb pa3pabarbiBaTh MPOEKTHI
pa3paboTku MPpUOOPOB OPUCHTAIIMH, HABUT ALK U
IPOEKTOB MPUOOPOB | CTAOMIIM3AIMHU JIETATeIbHBIX alllapaToB U

[Ipodeccuonanbuble
OpHEHTALINH, KOOPJIUHHUPOBATH X Pa3padOTKy

KOMITETEHIINHT
HaBUTallUH U [1K-2.B.1 BnageTh HaBbIKaMu paObOTHI B
cTabHIM3aluu MH(POPMAIMOHHO-KOMMYHHUKALIMOHHOM
JICTaTCIbHBIX MIPOCTPAHCTBE, NPOBOAUTH KOMIIBIOTEPHOE
aIapaTos B MOZECJIIMPOBAHUE, PACUETHI C UCIIOJIb30BAHUEM
PpaKeTHO- MPOrPaMMHBIX CPEJICTB OOIIETO U CHEUATBHOTO
KOCMHYCCKOU Ha3HAYEHUS MPH pa3paboTKe MPOEKTOB MPUOOPOB
MPOMBIIIJICHHOCTH OpUEHTAIINH, HABUTAIIMH U CTAa0WITN3aIUN

JIETaTEIbHBIX allapaToB

I1K-4 Cniocoben
KOODPAMHHPOBATh [1K-4.Y.1 ymets pa3pabaTbiBaTh IJIaHBbI,
OATOTOBKY 1 MIPOrpaMMbl U METOJUKH MPOBEICHUS
POBE/ICHHE UCTIBITAHUN PUOOPOB OPHEHTAIIMH, HABUTAIIUU U
UCIIEITAHME cTaOWJIN3alluy JIETaTENbHBIX allllapaToB, UX
pH6OPOB COCTaBHBIX YacTen

[Ipodeccuonanbubie
OpUEHTALINH, [1K-4.Y.2 ymeTh NpUMEHATh COBPEMEHHBIE

KOMITETEHIINT
HaBUTallUU U IIPOrPaMMHBIE CPEICTBA Ul aHAIU3a
CTa0MIIN3aLuU PE3YJITaTOB UCIIBITAHUI
JeTaTeNbHBIX [1K-4.B.1 Bnagets MeToiaMu 00pabOTKH
anmnaparos B pEe3yabTAaTOB UCIBITAHUI C UCTIOJIb30BAHUEM
paKeTHO- O9BM
KOCMUYECKOU




IIPOMBIIIJICHHOCTH C
3a/IaHHBIMH
TEXHUYCCKHUMHU
TpeOOBaHUSIMU

[TK-8 Cnocoben
MPEJICTABIISIT
pe3yabTATHI
HCCIIEIOBAaHUl B I1K-8.B.1 BiameTsr HaBBIKAMH 00OOIIEHNUS,
[Ipodeccuonanpubie | popMe OTUETOB, dhopMyTUpOBaHUS U U3IIOKCHUS PE3YJIbTATOB
KOMIIETCHIINH pedeparos, HAy4YHO-HCCIIEI0OBATEIILCKUX U OMBITHO-
0030pOB, KOHCTPYKTOPCKHUX pabOT

myOuKaImii,
JIOKJIAJIOB ¥ 3asIBOK
Ha U300peTeHus

2. Mecto tucuuniauHbl B cTpykrype Ol

JucnunnuHa Oa3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYACHTAMH TPH H3YYCHHH
CIIEAYIOIUX TUCIIUIUINH:

— BBeznenue B cnenMalIbHOCTD,

— Marematuka,

— TeopeTnyeckas MEXaHHKA;

— ®dusuxka;

— DDJIEKTPOHUKA,

— TexHomnorust mpubOPOCTPOCHUS,

— T'mpockonmdeckue MprUOOPHI U CUCTEMBI.

— OCHOBBI MOJICTUPOBAHUS IPUOOPOB M CUCTEM.

3HaHUs, TOJNyYCHHbIE TIPH W3YYCHHH Marepuaja JTaHHOM TUCHUIUIMHBI, HWMEIT Kak
CaMOCTOATCIIBHOC 3HAYCHHUC, TaK W HCIIOJIB3YIOTCA MpPU HUCIHOJIB3YIOTCA HIpU IMOATOTOBKEC
BBITTYCKHOHN KBATM(PUKAIIMOHHON paOOThI CIICIIHAIINCTA.

3. O0beM aucuumiannael B 3E/akageM. gyac
JlanHbie 00 001meM 00beMe AUCIUTUTHHBL, TPYIOEMKOCTH OT/ACIbHBIX BUIOB YU4eOHOM pabOTHI 1O

TUCIUTIINHE (M pacrpeesIeHue 3TON TPYAOEMKOCTH 10 CEMeCTpaM) MpeICTaBIIeHbI B TabIuIIE 2

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yueOHoOH paboTel TpynoemMKkocTs 1o
Beero ceMecTpam
Ne9
1 2 3

O0mas Tpy10eMKOCTb TUCHUILINHBI, 3E/(1ac) 5/ 180 5/ 180

U3 nHux uacoe npakmuueckoii n0020moeKu 34 34

Ayoumopmubvle 3anamus, Bcero vac., 68 68

B mom uucne

aexuuu (JT), (dac) 34 34

[Ipaktudeckue/cemunapckue 3ansatus (I13), (dac)




nabopatopubie paboTsl (JIP), (dac) 34 34

KypcoBoii poekT (padora) (KII, KP), (dac)

Dk3aMmeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero , (dac) 76 76
Bux npomMeskyTOYHON aTTecTAMHA OK3. OK3.

4. Coaepxxanue TUCHHUILTHAHBI
4.1. PacnpeaesieHHe TPYA0EMKOCTH JUCITHNIMHBI
Mo pa3jejiaM ¥ BUAaM 3aHATHH
Pasnesnsl 1 TeMbl TUCHUTUIMHBI U KX TPYIOEMKOCTh MPUBEICHBI B TadIHUIE 3.
Tabnuna 3. — Pa3nensl, TeMbI TUCIUTUIMHBI U UX TPYIOEMKOCTh

Paznensl, TeMBI JUCITUTUTHHEI Jlexn 113 JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
CemecTtp 9
Paznen 1. Mukpomexannueckue 4 10

JATYUKU U aKTYaTOPbI
Tema 1.1. JlaTunku 1aBieHus

Tema 1.2 MEMC - natyuku
MarHUTHOTO MO

Tema 1.3 MEMC - aktyaTopsl

Paznen 2. Teopernueckue OCHOBBI 8 12 20
MHUKPOMEXaHUYECKHUX THPOCKOITOB
(MMT') u akcenepomeTrpoB (MMA)

Tema 2.1 OCHOBHBIE CTPYKTYPHI U
Mmozenu nuHamMukd MMI' LL, RR u
R tumos

Tema 2.2. OCHOBHBIE CXEMBI H

HPUHLIUIIBI (GyHKIIMOHUPOBAHUS
MMTI!

Tema 2.3 OCHOBHBIE CXEMBI H
HPUHLIUIIBI (GyHKIIMOHUPOBAHUS
MHUKPOMEXaHUICCKUX
aKceJIepOMETPOB

Tema 2.4 Cratnka ¥ [IUHAMUKA
MMI' 1 MMA.

Tema 2.5 OcHOBHEIE
TEXHOJIOTHYECKHUE TTPOLIECCHI
npousBoacTBa MMI' u MMA

Pazgen 3. MukpoMexaHHUECKUE 8 6 20
UHEPIUATbHBIC MOIYJIH U CHCTEMbI
OpPHEHTALUU U HABUTAIIUH

Tema 3.1 MukpomexaHuueckue




HWHCPIUAJIBHBIC MOAYJIN

Tema 3.2 MukpomexaHuueckue
CHCTEMBbI OPHEHTAIIUH U HABUTAIIH

Pasznen 4. DnnemenTHas 6asza u 10 12 16

OCHOBBI TEXHOJIOTMH IIPOU3BOACTBA

MMI' 1 MMA

Tema 4.1 DnementHas 6aza MMIT

u MMA

Tema 4.2 XapaKkTepucTUKH
MaTepUaIoB UCIOJIb3yEeMbIX TIPH
npouszBoactee MMI' u MMA

Tema 4.3 OcHOBHEIE
TEXHOJIOTHYECKHUE TTPOIIECCHI
npousBoacTtBa MMI' u MMA

Paszgen 5. Meroaukn 4 4 10

HKCIIEPUMEHTAIIbHBIX
HCCJIEIOBAaHUM XapaKTePUCTHK

MMI' u MMA.

HUrtoro B cemectpe:

34 34 76

Hroro:

34 0 34 0 76

4.2.

Conep:xxaHue pa3iesioB U TeM JIEKIIMOHHbBIX 3aHATHH

CopepxaHrie pa3JelioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0OHIIE 4.

Tabmuma 4 - ConepxaHue pa3feioB U TeM JEKIIMOHHBIX 3aHATHIA

Howmep pa3znena

Ha3Banue u copepxanue pa3JeinoB U TeM JEKIIMOHHBIX 3aHATUN

1

Pa3nes 1. MukpomexaHnyeckne JATYNKH U aKTyaTOPbI
Tema 1.1. JlaTunku 1aBiaeHHS

JlaTuuku  fAaBIeHUsT NPSMOTO  MpeoOpa3oBaHus.  AHH30TPOIHUS
ANEKTPUYECKOTO COTIPOTUBIICHUS MOJIYTIPOBOTHUKOBBIX
TEH30pE3UCTOPOB. TOIMOJIIOTHUST TEH30pE3UCTOPOB. UyBCTBUTEIBHOCTH
TEH30pE3UCTUBHBIX cxeM. JlemmndupoBanue konebanuii. [[uHamuka
KonebaHuik W mepenaTodyHble  (QYHKUMHU. JlaTuymku  JAaBIeHUA
KOMITCHCAIITMOHHOTO THIA. J[aTUWKU C 3JIEKTPOCTATHIECKON OOpaTHOU
CBA3BI0. JlaTYMKN ¢ MarHUTORJIEKTPUUECKONW 0OPAaTHOM CBA3BIO.

Tema 1.2 MEMC - naTyyuky MarHATHOT'O ITOJIA

CpoiicTBa MPOBOJMMOCTH  METAIMYECKUX IUICHOK. Tomonorus
MarauTope3nucTOpPOB. qYBCTBI/ITeJ'H:HOCTB MarauTope3nucCToOpPoOB.
CxeMoTexHMKa TpeoOpa3oBaTeieil. 3 — OCEBbIE MarHUTOMETPHI.
[TpeobpazoBanne 6a3ucoB MarHUTHBIX U3Mepennii. MEMC — komrachr.

Tema 1.3 MEMC — aktyatopsl

Haznauenue. O6macts npumenenus. [{udpoBoe MukposepkanbHoe
yctporictBo (DMD). Ipuniun aeictus, Tomosnorus. DLP —
pOEKTOpHL. IIbe30cTpyliHble aKTyaTOPHI AJIs IPUHTEPOB.
MuxkpoMexaHUdeCcKre NnepeKaodaresin. MUKpOTpaHCIIOPTEPHI.
MukpoTypOuHbl. MUKPOUHCTPYMEHTHI JIJIS TJIA3HOU XUPYPTHH.




Pa3nen 2. TeopeTnueckue 0CHOBbI MUKPOMEXaHHYECKUX
rupockonoB (MMI') u akcenepomerpoB (MMA)

Tema 2.1 OcHoBHBIE cTPYKTYpHl 1 Mojenu nuHamukn MMI™ LL, RR u
R tumnos.

JluHaMuKka B3aWMOJCHCTBHUS TEPBHUYHBIX M BTOPHYHBIX KOJCOAHMI
MMI' LL u RR tunos. BonHoBsle TBeproTenbHble rupockonsl (MMIT
R -tuna).

Tema 2.2. OcHOBHBIE CXEMBI U IPUHIMITEI QyHKIIHOHUpOoBaHUS MMI .

CTpyKTypHBIE CXEMBI, IepenaTouHble (QyHKIHH, MaciiTaOHBIC
kod(urmentsr mpeodpazoanust MMI™ LL, RR u R tunos. OcHOBHBIE
norpemHoctd MMI'.

Tema 2.3. OcHOBHbBIE CXeMbl W MPUHIUNBI (YHKIHMOHUPOBAHUS
MUKpOMEXaHNYeCKUX akcenepomeTpoB (MMA).

Knaccudpukammst MMA (ogHOMEpHBIE W JIBYMEpHBIE, OCEBBIC H
MasTHUKOBBIE, TIPSIMOTO MTPe0Opa30BaHusl 1 KOMIICHCAITMOHHOTO THIIA).

Tema 2.4 Cratuka u nuaamuka MMIT 1 MMA.

Mogenu OUHAMUKH, CTPYKTYPHBIE CXEMBI, NepeJaTO4Hble (YHKIIHH,
MacmtaOHele K03 duuumeHTs mpeoOpa3oBaHusi, pabouas MoJyioca
4acToT, OCHOBHBIE norpemHoct MMI' u MMA.

Tema 2.5. OcHOBHBIE TEXHOJOTHUECKHE TPOIIECCHI Tpon3BoacTBa MMI
n MMA.

OO000IMIeHHBIN TEXHOJOTHYECKUI Tporiecc mpous3BoacTBa MMIT u
MMA. OcCHOBHbIE TEXHOJIOTHUYECKHE ONEpaluy MPOU3BOJICTBA,
BKJIIOYAIONIME:  JUTOTpaduio, TOJYYCHHE  CJIO€B  Pa3IMYHBIX
MaTepuajoB, TpPaBIEHUE, MHUKPOCOOPOUYHBIC ONEpallid, HCIBITAHUE
N30SI,

Pa3nen 3. MukpoMexaHuveckue nHepUuaibHble MOTYJIH U
CHCTEeMbI OPMEHTALMU U HABUTALINH

Tema 3.1 MukpomexaHuyeckre MHepUUanbHble Moaynu. HasHauenue,
(bYHKIIMOHATBHOCTH, OCHOBHBIE 3JIEMEHThI, OCHOBHbIE XapaKTEPUCTHKH.

Tema 3.2 MukpoMexaHUYECKHUE CHCTEMbl OPUEHTAIIMM W HaBHUTAIIUH.
Haznauenue, (yHKIMOHAIBHOCTh, MPUHIUI MOCTPOCHHS, OCHOBHBIC
XapaKTEPUCTUKHU.

Pasnen 4. DinemenTHast 6232 U OCHOBBI TEXHOJIOTMHU MIPOU3BOACTBA
MMI' u MMA

Tema 4.1 DnekTpocTaTUYeCKUe JATYUKU CUJI U1 MOMEHTOB, EMKOCTHbIE
U TEH30METpUYECKHe  MpeoOpa3oBaTead  MHUKpPONEpEMELICHHH,
3JIEMEHTHI YNPYTUX IOJBECOB UYBCTBUTEIbHBIX 3JIEMEHTOB, CHUCTEMBI
B030Yyx1eHust MMI .

Tema 4.2 ®Pu3NK0O-XMMHYECKHE CBOMCTBA KPEMHHS, KaK OCHOBHOI'O
KOHCTPYKIIMOHHOTO MaTrepuana il H3rOTOBJICHMSI YyBCTBUTEIbHBIX
anemeHToB MMI" 1 MMA. Marepuaiis! .

Tema 4.3 OO6OOIIECHHBIN TEXHOJOTUYECKUH IpOIECC MPOU3BOJCTBA
MMI" u MMA.

OCHOBHBIE TEXHOJIOTHYECKUE ONEPAlUU MPOU3BOACTBA, BKIIOYAOIIHUE:
TuTOrpaduIo, MOJyYeHHE CIOEB PAa3IUYHBIX MaTepHajoB, TPaBJCHHUE,
MHUKPOCOOPOYHBIE OTIEPALINH, UCIIBITAHUE U3/ICITUI.




xapakrepuctuk MMI' u MMA.

Lenu wu

HUCIILITAaHUH.

Anana.

Pa3znen 5. MeToauku 3KcnepUMeHTATBLHBIX HCCIEI0BAHMUM

3aMaui  JTa0OpaTOPHBIX W HATYPHBIX DKCIEPHUMEHTOB.
TexHomornueckoe M CHeruaibHOe 00O0pYyIOBaHHUE ISl MPOM3BOJICTBA
ABTOMAaTH3alUsl HKCIEPUMEHTAIbHBIX HCCIIEIOBAHUM.
Meroasl 00pabOTKM JaHHBIX OJKcrnepuMeHTa. OIleHKa ClydaiHbIX
norpeurHocteit BeixogHoro curiasia MMI' u MMA metonom Bapuanuu

4.3.

IMpakTHyeckue (ceMUHAPCKHE) 3aHATUS

TeMbl MpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TAOJIHUIIE 5.
Ta6muia 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

Ne
o
N_ Tembl MpakTUUECKUX 3aHITHMN POPMBL IpaKTIECKX Tpynoenmrocre, pasjieia
/1 p 3aHATUH (uac) JMCIINTI-
JIMHBI
VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
4.4, JlaGopaTopHble 3aHSATHSA
TeMbl 1a00OpaTOPHBIX 3aHATHH U UX TPYIAOEMKOCThH IPUBEACHBI B Ta0IHIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
Ne Tpynoemkoctb, | Ne azzeina
HaunmeHnoBanue 1abopaTopHbIX paboT PyA ’ pasil
n/n (gac) JUCLIATITMHEI
Cemectp 9
Uccnenosanne MEMC — maTumnka TaBiaeHUS 4
Uccnenosanne MEMC — kommaca 4
4 HccnenoBanue cTaTUCTUIECKUX XapaKTEPUCTHK 8
MMI LL — tumna
9 HccnenoBanue CTaTUCTUYECKUX XapaKTEPUCTUK 8
nBymepHoro MMA oceBoro tuna
11 MopenupoBanue cucTeMbl Bo30ykaeHus MMI
3aueTHoe 3aHATHE 2
34
Bcero

45. KypcoBoe npoekrupoBanue (pabora)

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

4.6.

CamocTrosiTesibHasi padoTa CTYIeHTOB

Bunbl camocTosaTensHON pabOTh U €€ TPYI0EMKOCTh MMPUBEICHBI B TabIuUIIEe 7.

Tabnuna 7 Buasl caMOCTOSTENIBEHON pabOTHI U €€ TPYI0EMKOCTh

Bun camocrositenbHON paboTHI Bcero, yac Cemectp 9, uac
1 2 3
CamocrosiTeJbHasi paboTa, BCero 76 76




U3y4YeHHE TEOPETHYECKOTO MaTepraa 40

mucuumuHel (TO) 40

Kypcosoe mpoektupoBanue (KII, KP)

MOJIFOTOBKA OTYETOB I10 JIAOOPATOPHBIM

20 20
paboram

BhINoJIHEHHE pedeparta (P)

IMoaroroska k Tekyiiemy KoHTposo (TK) 16 16

nmomarraee 3amanue (/13)

KOHTPOJIbHBIE pa0boThl 3a0uHUKOB (KP3)

5. IlepeueHb y4eOHO-METOAUYECKOTO O0ecTieYeHUs 1JIsl CAMOCTOSITEILHOM

patdoThl 00Yy4YAOIIUXCA M0 JUCHUILINHE (MOIYJII0);
Y4ueOHO-MEeTOANYECKHNE MaTepHaIbl I CAMOCTOSTEILHON PabOThI CTYJICHTOB YKa3aHbI B

.o 8-10.

6. [lepeyeHb MeYATHBIX U YJIEKTPOHHBIX Y4eOHBIX U31aHUI
[TepeyeHb OCHOBHOM TUTEPATYPHI IPUBEICH B Ta0bnwuIle 8.

Ta6mmma 8— IlepeueHp nMevaTHBIX U AJCKTPOHHBIX YICOHBIX U3TaHUN

Mudp bubmuorpaduueckas ccouika / URL aapec KomunuecTBo
9K3EMILISPOB
B OMOIMoTeKe
681.2 PacrionoB B.fl. Mukpomexanndeckue mpudopsl. Tyma, 6
P24 2002, 367 c.
629.7 MukpocucTemsl OpHCHTAIINH OECIUIIOTHBIX 6
MS59 netarenpHbIX ammapaToB [Tekct] / P. B. AnanyeB [m
ap.] ; pea. B. S. Pacnonos. - M. : MammuHocTpoeHue,
2011. - 184 c.
681.2 [Tpubopsr MIePBUYHOM nH(opmauu : 6
P24 Mukpomexanndeckue mpubopsl [Tekcr] : ydeOHOE

nocobue / B. 5. Pacnionos ; Ty roc. yH-T. - Tyna : [6.
u.], 2002. - 390 c.

681.58 Mepkypse  W.B., IlomankoB B.B. [lunamwmka 6

M52 MHKPOMEXAHUYECKOTO M BOJHOBOTO TBEPAOTEIHHOTO
rupockona.- M.: ®DUSMATIINUT, 2009.-228 c.

531 [Tpuknagnas Teopus rupockonos [Tekcr] : yueOHHK / 35

JI84 . II. JlykesHoB, B. f. Pacnomnos, 1O. B. ®unatos ;

Konuepn "HIHUU "Dnexrponpudop”. - CII6. : MU3a-Bo
HHWUA "Dnexrponpudop", 2015. - 316 c.

629.7 CeBepoB JI.LA. MexaHuKa THPOCKOIINYECKUX CUCTEM: 45
C28 VYuebnoe nmocodbue. — M.: MAU (TY), 1996. - 212 c.

/. IlepeyeHb 3J1eKTPOHHBIX 00pPa30BaTeIbHBIX PECYpPCOB

HHpopManMOHHO-TeJeKOMMYHUKAUOHHOH ceti UHTEPHET
[Tepeuenn 3JIEKTPOHHBIX 00pazoBaTeNbHbBIX pecypcoB nH(pOpMaIOHHO-

tenekoMmmyHukarmonHo cetu MHTEPHET, HeoOXomuMbIX mjis OCBOCHHUS JAMCITUTUTMHBI
npuBe/ieH B Tabnwuile 9.




Tabmuma 9 - IlepedeHp pecypcoB HWHGOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON  CETH
MHTEPHET, HeoOX0aUMBIX IJIS1 OCBOCHUS TUCIMIIINHEI
URL anpec Haumenosanue
3dnews.ru>600098 Anekceit Ipoxoxkua. MEMS:
MUKpPO3IEKTPOMEXaHUUECKHE CUCTEMBI.

8. llepeuenb UHGPOPMALMOHHBIX TEXHOJIOT it
8.1. [lepeyeHb MPOrpaMMHOro odecreyeHust
[TepedyeHs UCmoIB3yeMOro MpOrpaMMHOTO oOecriedeHus mpeacTasieH B Tadmauiie 10.

Ta6muma 10 — [Tepeders mporpaMmMHOTO oOecrieueHus

Ne /1 HauMmenoBanue

10 Matna6o

8.2. IlepeueHb NHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepedyenp ncnonabp3yeMbIx HH)OPMAITMOHHO-CIIPABOYHBIX CUCTEM IpecTaBieH B Tabiuue 11.
Tabmuma 11 — [lepedyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Hanmenosanmue
He npenycmorpeno

9. MaTepuajibHO-TeXHUYECKas1 0a3a
CocraB MaTepuaaIbHO-TEXHUUECKOM 0a3bl MIpeICTaBIeH B TabauIe 12.
Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKOU 0a3bl

N .. | Homep

HaumeHoBaHMe cocTaBHOM YacTH MaTepHaIbHO-TEXHUYECKOM

Ne n/mt ayIUTOpUH
0a3bl

2 MynbTuMeauiiHasl JEKIMOHHAS Ay AUTOPHUS b.M. a. 13-04

5 Cnernmanu3upoBaHHasi jaboparopusi «Mukpomexanndeckux | b.M. a. 13-03a
WHEPIHUATHHBIX YYBCTBUTEILHBIX AJIEMEHTOB)

6 CtenJi BpaleHusi OTHOOCHBIN

10. OueHo4HbIE CPeACTBA ISl IPOBEACHNUS MIPOMEKYTOYHOM ATTECTALMHA
10.1. CocraB O11eHOYHBIX CPEJICTB MPUBEICH B TaduIe 13

Ta6muma 13 - CoctaB GoH/Ia OIEHOYHBIX CPEJCTB ISl POMEKYTOUYHOM aTTeCTAIlKI

Bun mpoMexyTouHOM arTecTarun [TpuMepHBIi TepedeHb OIICHOYHBIX
CpEICTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
TecTbl

10.2. B kadectBe KpHUTEpPHEB OLEHKA YpOBHSA C(POPMHUPOBAHHOCTH (OCBOCHHS)
KOMITETCHIIMN O0yJaroImUMHUCS TPUMEHSETCs S-0a/uibHas IIKaia OIEeHKH c(hopMUPOBAaHHOCTH
KOMIIETEHIIN, KOTOpast mpuBesieHa B Tabnuue 14. B TeueHue cemecTpa MOXKET UCTIOIb30BATHCS
100-6amtbHAast ~ mKajla  MOIYJIBHO-PEHTHHTOBOW  CHUCTEMBl ~ YHHBEpPCUTETa,  IpaBHIIa

UCIIOJIb30BAaHUs KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATUBHBIM AKTOM
['VAIL


http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=989.46qZAkpIJ1ytIrBeGRBm2p1J6BIAFS6WRDbK0VNwcHs.8e222802349b5e6affd8a57492f87db692c75b75&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ0eL-KRksnRFetzHgl8sU5u5XKwtZDO6p&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcmVVM1hkRzdxTzZoVG5tOEpLTjJNZ0xrVi1ieXZfQmFUWHRaRnczU2lxeTJrOUxWRXhWN3puWHNmZ0VYRGJ6OEhqNTVmWVZ4c1kw&b64e=2&sign=b42ee23020e081878794ce9ac8009f56&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk_kP3VJBH6C5WHDdMlzN43bpF7nv6g7mAjZTN-xhkRE1ksszCREvbNRTRdsaUj8lrKvPiYcy4G4fVqpdXib3Y1AyXvN6KGeM0m_ddlcuB3OOC4u4cHAfF1I0IS4HPrYRc8Q-mgpNftdZDNIl9BMv9OWeKQmeLt7Z0djtp9Yv0W58BBB0zF4JFGD8Df8DnNciyA27KbAKiC4BFvZpArcqmw_jZQKpMTWAz0Pl9Kqd1SOg&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpygftJ_Xr1aYuOoG_Hje-1m_2oV-IH7ke3qr_nKHvxuJ98kGOofCUZhXog9I8rEMZVxQRi5Hc6_2U5LyxYD5r3PQuxjbneBa2ThKGar6tq-EicTAvsXZEwRNIcAsr7IcFFURXI9QqGLifFtXUfQz4ZmMVJJWpoRaD_N_dgU8QeWY&l10n=ru&cts=1457626681968&mc=3.007196489685618
http://www.3dnews.ru/600098
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Tabmuma 14 — Kpurepuu ornieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETCHITHIA

OreHKa KOMITETEHITUH

5-0ayuipHad 1IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTSHITUIA

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaronuiics TIyOOKO M BCECTOPOHHE YCBOWJI TMPOTPAMMHBIN
MaTepHal;

— YBCPEHHO, JIOTUYHO, ITOCIICAOBATCILHO U I'PaAaMOTHO €ro Uu3Jjiaracrt,

— OMUpasiCh Ha 3HAHHS OCHOBHOW UM JIOMOJHUTENBHOH IUTEPaTypHl,
TECHO MPUBS3BIBAET YCBOCHHBIE HAYUHBIE TOJIOKEHUS C TPAKTUYECKON
NeSITeNIbHOCTHIO HAlpaBJICHMUS;

— yMelio 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;
— JIeJIaeT BBIBOJBI U 000O0IIECHMS;
— cBOOOIHO BJIAZICET CHCTEMOM CIEUATU3UPOBAHHBIX MTOHSATHH.

(XOpOLIO»
(Ga4YTCHO»

— o0yyaronuiicss TBEp0 YCBOMJI MPOTPaAaMMHBIM MaTepuai, rpaMOTHO
U IO CYHIECTBY H3JIaracT €ro, ONUpPasCh HA 3HAHUSA OCHOBHOM
JUTEPATYPBI;

— He JIOIIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBA€T YCBOCHHBIC 3HAHUA C HpaKTquCKOﬁ JACATCIIBHOCTBIO
HaITpaBJICHUA,

— apryMEHTUPYET Hay4YHbIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— BJIaJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX OHSATUMA.

«YJIOBIIETBOPUTEIILHO
«Ba4TEHO»

— 00y4Jaronuiicss yCBOMIJI TOJILKO OCHOBHOHM MpOrpaMMHBIN MaTepua,
II0 CYILECTBY M3JAaraeT €ro, ONUpasch HAa 3HAHHUA TOJIBKO OCHOBHOM
JIUTEPaTyphl,

— JIONyCKaeT HECYIECTBEHHbIE OIINOKN U HETOYHOCTH;

— UCHBITBIBACT 3aTPYAHCHHSA B IPAKTUYCCKOM IPUMCHCHUH 3HAHUI
HaITpaBJICHUA,

— cnabo apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;
— 3aTpynHsieTcs B GOPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;
— YaCTHYHO BJIAJICET CUCTEMON CIeIIHaTH3UPOBAHHBIX TIOHSITHIA.

«HEY/IOBIIETBOPUTEIILHO
«HE 3aUTCHO»

— oOyyaromuiics He YCBOWJ 3HAYUTEIBHOM YACTH HPOTPaAMMHOTO
MaTepuaa;

— IOMyCKaeT  CYIIECTBEHHbIE OMMOKM W  HETOYHOCTH TIpH
paccMoTpeHHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUN;

— HCHBITHIBAET TPYAHOCTH B PAKTHUECKOM ITPUMEHEHUH 3HAHH;
— HE MOXET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHHUS,;
— He (OpMYIHPYET BBIBOJAOB U 000OILICHHIA.

10.3. TumoBbIe KOHTPOJIBHBIC 3aJaHUS WJIH UHBIC MaTEPHAIIBI:
Bompocsr (3agaun) mist sx3amena (Tabnumna 15)

Tabmuia 15 — Boripocs! (3amaun) 115 2K3aMeHa

K
Ne mi/m [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa o4
WHUKATOpa
Knaccupukamus MMI' 1 MMA. [K-2.3.1
2 [Tpuniun gefictBuss MMI' pa3inyHbIX THUIIOB. [IK-2.3.1
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3 Monudukaruu u npuHIUn aeicteuss MMA. [K-2.3.1

4 Marematuueckasi MOJiedb IMHAMUKH JIBUKEHHS UyBCTBUTEIBHOTO | [TK-2.3.1
anementa MMI LL-Tuna.

5) Marematuyeckas MOJIeib JMHAMUKH JIBUKEHHS UyBCTBUTEIBHOTO | [TK-2.3.1
sanementa MMI' RR-Tuna.

6 YcranoBuBIelics pexxuM padbotelt MMI'. CBsi3b mapamMeTpoB [K-2.3.1,
KoJIeOaHUH ¢ PU3MUECKUMH NTapaMeTpaMH YyBCTBUTEIBHOTO
AJIEMEHTA.

7 YacroTtHbie xapaktepuctuku MMI™ u paboyast mosioca 4acTor. [K-2.3.1,
CBs13b aMIUIMTYAHBIX U ()a30BbIX COOTHOIIEHUI BTOPUYHBIX [K-2.3.1,
kosiebanuiit MMI' B ycTaHOBUBIIEMCS peXHUME.

9 Craruueckue U ITMHaAMHYecKue Xxapakrepuctuku MMA. IK-2.3.1,

[IK-4.Y.1,
[IK-4.Y .2,
[1K-4.B.1,
[IK-8.B.1

10 Hctounnku ommbok B MMI™ u MMA. [K-2.3.1,

11 AHaJIUTHYECKHE METO/Ibl pacueTa MEXaHUYECKUX XapaKTePUCTHK [K-2.3.1,
MMI' u MMA.

12 [IpuHIUMIT IEWCTBUSA EMKOCTHBIX JaTYUKOB NEPEMELLIEHHUI IK-2.3.1,
YyBCTBUTENBHOTO AnieMeHTa B MMI' 1 MMA. OcHOBHbIE
COOTHOUIEHUs. Borpocsl mMpoeKTUPOBaHMUS.

13 DNEKTPOCTATUYECKHUE JATUNKH YIPABISIONIEH CHIIBI 1 MOMEHTA. [K-2.3.1,
Pacder sHepreTHUeCKUX XapakKTEPUCTUK U JIMHEHHOCTH
npeoOpa3oBaHus.

14 [IpeoOpazoBarenu «eMKOCTh - HAMPsKEHHE». BUbl [K-2.3.1,
npeoOpaszoBareneil U pacueTHbIC COOTHOIIICHUSI.

15 CTpyKTypBI CHCTEM aBTOT€HEPATOPHOIO BO30YKACHUS IIEPBUYHBIX | [TK-2.3.1,
kosiebannit B MMI'. Pacuet mapaMeTpoB yCTaHOBUBIIUXCS
Kosie0aHui.

16 CTpyKTypa ¥ IPUHIUT PaOOTHI CUCTEMBI BO30YXKICHUS [K-2.3.1,
NepBUYHBIX KoJjiebanuii B MMI' ¢ OOpHBIM T€HEPAaTOPOM.

17 ®opmupoBanue KOHTYpa (pa3oBoii MOACTPOHKHY 4aCTOTHI OMOPHOTO | [TK-2.3.1,
reHeparopa. BeiOop mapameTpoB KOHTYpa.

18 [Npunnumne! popmupoBanus BeIxoaHoro curaana 8 MMI'u MMA | [1K-2.3.1,
B Ipubopax mpsmMoro u3mepeHus. CXeMOTeXHUKA U3MEPUTEIHLHOTO
KaHaja.

19 ®opmuposanus BeIxoaHOro curnana B MMI'u MMA B npubopax | [TK-2.3.1,
KOMIIEHCAIIIOHHOTO THUIIA.

20 Crabunm3anys aMILTUTY/IbI IEPBUYHBIX Kojebanuit MMIT [K-2.3.1,
yIpaBICHUEM aMILTUTYI0W UMITYJIbCOB BO30YKICHHUS.

21 Crabunm3anys aMILTUTY/IbI IEPBUYHBIX Kojebanuit MMIT [K-2.3.1,
yIpaBICHUEM JUTUTEIbHOCTHIO UMITYILCOB BO30OY K IEHUSI.

22 CornpspkeHre 4acTOT NMEPBUYHBIX U BTOPUYHBIX KOJICOAHUH . [K-2.3.1,

CxeMOTeXHHUKA U BApHUAHTHI pCIICHUS 3a/1a4H.
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23 OcHOBHBIE TEXHOJIOTUYECKUE TpoIiecchl Tpou3BoacTBa MMI 1 IK-2.3.1,
MMA.
24 MeToauku SKCIIepUMEHTaIbHBIX UCCIEA0BAHNN XapaKTePUCTUK [K-2.3.1,
MMI' u MMA. [IK-4.Y .1,
[1K-4.Y .2,
[IK-4.B.1,
I1K-8.B.1
Ne /it [Tepedenn BOpoCcoB (3a1a4) T IK3aMeHa Kon
WHJIMKaTopa

1 Knaccudpukanus MMI' u MMA. [1K-2.3.1

2 [Tpunun gefictBuss MMI' pa3inyHbIX THUIIOB. TIK-2.3.1

3 Monudukaruu u npuHIU aeicteuss MMA. [MK-2.3.1

4 MaremaTtrueckasi MOJIeTb JMHAMUKH JIBHXKEHUSI 9yBCTBUTENLHOTO | [TK-2.3.1
anementa MMI LL-tuna.

5) Maremaruueckasi MOJIedb JMHAMUKH JIBUKEHHS UyBCTBUTENIBHOTO | [TK-2.3.1
anementa MMI' RR-tumna.

6 YcranoBuBieiics pexxuM padotst MMI'. Csi3p mapameTpoB IK-2.3.1,
KoJIeOaHUH ¢ (PU3MUECKUMH MTapaMeTpaMH YyBCTBUTEIBHOTO
AJIEMEHTA.

7 UYacroTHbie xapakrepuctuk MMI u pabodas monoca 4acTor. I1K-2.3.1,
CBs13b aMIUTMTYIHBIX U ()a30BbIX COOTHOIIEHUI BTOPUYHBIX [K-2.3.1,
konebanuit MMI' B ycTaHOBUBIIIEMCS PEXHIME.

9 Craruueckue U TMHaAMHYecKue xapakrepuctuku MMA. [K-2.3.1,

[IK-4.Y .1,
[1K-4.Y .2,
[IK-4.B.1,
[1K-8.B.1

10 Hctounnku ommboxk B MMI™ u MMA. [K-2.3.1,

11 AHaJIUTHYECKHE METO/Ibl pacueTa MEXaHUYECKUX XapaKTePUCTHK [K-2.3.1,
MMI' u MMA.

12 [TpuHIMTT IEHCTBUS EMKOCTHBIX JAaTYMKOB MEPEMEICHUI [K-2.3.1,
YyBCTBUTENIBHOTO 35ieMeHTa B MMI™ 1 MMA. OcHOBHBIE
COOTHOUIEHUs. Bompocsl mpoeKTUPOBaHMUS.

13 DNEKTPOCTATUYECKUE JATYMKU YIPABIISIONIEH CHIIBI U MOMEHTA. [K-2.3.1,
Pacuer sHepreTuueckux XxapakTepUCTUK U JTMHEHHOCTH
npeoOpa3oBaHus.

14 [IpeoOpazoBarenu «eMKOCTh - HAMPsKEHHE». BUbl [K-2.3.1,
npeoOpaszoBarenieil U pacueTHbIe COOTHOILLIECHUSI.

15 CTpyKTypBI CHCTEM aBTOT€HEPATOPHOIO BO30Y:KICHUS IIEPBUYHBIX | [TK-2.3.1,
kosiebanuit B MMI'. Pacuet mapaMeTpoB yCTaHOBUBIIUXCS
KoJie0aHui.

16 CrpykTypa ¥ IpUHIUI pabOThI CUCTEMbI BO30YKICHHUS IK-2.3.1,
NepBUYHBIX KoJiebanuii B MMI' ¢ OoOpHBIM T€HEPaTOPOM.

17 ®opmupoBanre KOHTYpa (pa3oBoii MOACTPONKHM YaCTOTHI OMOPHOTO | [TK-2.3.1,
reHepatopa. BeiOop mapameTpoB KOHTYpa.

18 [Npunnumne! popmupoBanus BeIxoaHoro curaana 8 MMI'u MMA | [1K-2.3.1,
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B pubopax npsimMoro uzmepeHus. CXxeMOTEeXHUKA U3MEPUTEIIEHOTO

KaHaJja.
19 ®opmuposanus BeIXoaHOro curnana B MMI' u MMA B npubopax | [TK-2.3.1,
KOMIICHCAIITHOHHOTO THTIA.
20 Crabunm3anys aMILTUTY/IbI IEPBUYHBIX Kojebanuit MMIT IK-2.3.1,
yIpaBICHUEM aMILTUTYI0W UMITYJIbCOB BO30YKICHHUS.
21 Crabunm3anus aMILTUTY/IbI IEPBUYHBIX Kojebanuit MMIT IK-2.3.1,
yIIpaBICHUEM JUTUTEILHOCTHIO UMITYIHCOB BO30Y K ICHUSI.
22 CornpspkeHre 4acTOT NMEPBUYHBIX U BTOPUYHBIX KOJICOAHUH . [K-2.3.1,
CxeMOTeXHUKa U BapUaHTHI PEIICHUS 3a/1a4H.
23 OCHOBHBIE TEXHOJIOTHUYECKHE MPOIIECChI Tpou3BoAcTBa MMI 1 [K-2.3.1,
MMA.
24 MeToIuKH 3KCIIEPUMEHTAIBHBIX UCCIEA0BAHUN XapaKTEPUCTUK I1K-2.3.1,
MMI' u MMA. I[IK-4.V.1,
[IK-4.Y .2,
I1IK-4.B.1,
I1K-8.B.1
25 TexHomorHYECKOe 1 CrenuaaIbHOe 000PYA0BaHUE IS [K-2.3.1,
MPOU3BOJICTBA UCTIBITAHUH. [IK-4.¥.1,
[IK-4.Y .2,
26 ABTOMaTH3aLMS YKCIIEPUMEHTAIIBHBIX UCCIIEIOBAaHUN. MeTo bl [K-2.3.1,
00pabOTKH AAHHBIX SKCIIEPUMEHTA. I1K-4.V .1,
IIK-4.V.2,
I1K-4.B.1,
I1K-8.B.1
27 OreHKa CITy4aiiHBIX TTOTPENTHOCTEH BBIXOAHOTO curHaita MMI™ u [K-2.3.1,
MMA MeTtonoM Bapuanuu AjaHa. I1K-4.V .1,
IIK-4.V.2,
I1K-4.B.1,
I1K-8.B.1
28 JlaTuuku qaBieHHs MPSMOTO MPeoOpa3oBaHMUs. MK-2.3.1
29 JlaTurky naBieHUs KOMIICHCAIIMOHHOTO THIIA. [MK-2.3.1
30 MEMC - gaT4uku MarHATHOTO TIOJIS. [K-2.3.1
31 [IpeoOpazoBanre 0a3MCOB MAarHUTHBIX U3MEPEHUM. IIK-2.3.1
32 MEMC — koMI1achl. IIK-2.3.1
33 LudpoBoe mukpozepkansHoe ycrpoiictBo (DMD). DLP — I1K-2.3.1
MIPOEKTOPHI.
34 MukpoTpaHcniopTepsl. MUKpOTYpOUHBI. IIK-2.3.1
Bompocs! (3agaun) mist 3adera / auddepeHrpoBanHoro 3adera (tadmuia 16)
Tabmuna 16— Bonpocsr (3agaun) ans 3aueta / mudd. 3auera
Ne mi/m [Tepeuens BompocoB (3a1a4) amns 3a4dera / qudd. 3ayera Kon
WHIUKaTOpa

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO




14

Tembl U 3a7aHUe 7S BBIMOTHEHUST KYPCOBOW PaOOTHI / BHIMOTHEHHSI KypCOBOTO MPOEKTa
(Tabmuma 17)
Tabmuma 17— IlpumepHbIi epedeHb TEM IS BBITTOJIHEHHUS KYPCOBOW pabOTHI / BBIMOTHEHUS
KYpPCOBOTO IPOEKTa

No 11/ [IpumepHbIi TepeyeHb TeM Ui BBIOJIHEHHS KypCOBOU PaOOTHI / BBITOTHEHHS
°n/n
KypPCOBOTO MPOEKTa

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

Bompocs! u1st TpoBeieHNs IPOMEXYTOYHON aTTeCTalliy IPU TeCTUpoBaHuH (Tabiuia 18)

Tabmuma 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

Ne /it [IpuMepHBIil epedeHb BOMPOCOB JIJIsl TECTOB Kon
WHNKATOpa

1 Ha3oBuTe 0CHOBHBIE KOHCTPYKTUBHBIE JIEMEHTHI [IK-2.3.1
MHUKPOMEXaHUYECKOT0 THPOCKOIA.

2 Ha n3mepennn kakoro yCKOpEHHUsI OCHOBAH MPHHITUI paOOThI [1K-2.3.1
MUKpPOMEXaHUYECKOT0 FUpocKona?

3 N3 xakux 371€MEHTOB COCTOUT UYBCTBUTEIbHBIA JIEMEHT I1K-2.3.1
MUKpPOMEXaHUYECKOT0 TUpOCKomna?

4 OO0BscHUTE TPUHIKI PabOThl MUKpOMeXaHndeckoro rupockomna. | [1K-2.3.1

5} OOBSICHUTE METOJIBI ONIPE/ICIICHUS HETHHEHHOCTH. [K-2.3.1

6 HazoBuTte 001acTi npUMEHEHHUSI MUKPOMEXaHUIECKUX [1K-2.3.1
aKCceJIepoOMETPOB.

7 OO0BsicHUTE TPUHITUTT PAOOTHI MUKPOMEXaHUIECKOTO [1K-2.3.1
aKcelepoMeTpa.

8 [TpuBenute knaccuukanuio N3MEPUTENBHBIX TpeodpazoBareneit. | [1K-2.3.1

9 [epeuncanre ocHOBHBIE (PAKTOPBI, KOTOPHIE YUUTHIBAIOTCS TIPU [IK-2.3.1

MOCTPOCHUH AIIEKTPOHHBIX CXEM €MKOCTHBIX MpeoOpa3oBaTeiei.

10.4. Metoauueckue MaTepuaibl, ONpPECISIONIe MPOLEAYPbl OLEHUBAHUS WHIAMKATOPOB,
XapakTepU3yloIIuX JTanbl  (OPMUPOBAHMS KOMIIETEHIMH, COAEPXKATCs B  JIOKAIbHBIX
HOpMaTUBHBIX akTax ['YAII, pernmaMeHTHpYIOIIMX NOPSAAOK M MNPOLENYyPY NPOBEACHUS
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MMPOMEXKYTOYHOM arTectanuu ooydaromuxcs ['Y ATIL

6. MeToanueckue yKa3aHus JJis1 00y4AIOMIUXCS M0 OCBOEHUIO TUCHMILTHHbI

Ilenpto  gucuuIuMHBL  «MHKpOMEXaHMYECKHE  HHEpLUAIbHblE  YyBCTBUTEIbHBIC
BIIEMEHTBI» SBJISIETCS TMOJNYYCHHUS CTYJCHTaMHU HEOOXOJMMBIX HAaBBIKOB B MPUHIMIIAX
IIOCTPOCHMSI, TPOEKTUPOBAHUS U M3MOTOBJIEHUS MUKPOMEXAHHYECKHX T'MPOCKONOB U
akcenepomerpoB (MMIT u MMA), koropele 00pa3yiOT HOBBIH KJIacC HWHEPIUAIBHBIX
YYBCTBUTEIBHBIX  JJIEMEHTOB,  OOJAJAIOUIMX  YHUKWIBHBIMH  MacCOra0apUTHBIMH U
CTOMMOCTHBIMH XapaKTEPUCTHUKAMH, a TaKKe O3HAKOMJICHHE C OOJACTAMH UX MPUMEHEHHUS U
NEePCIEKTUBBI Pa3BUTHUS.

Metoauyeckue ykKa3zaHusi JAJsi O0y4alOIMXCA 1O OCBOEHHIO JIEKIIHOHHOIO
MaTepuaia
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OCHOBHOE Ha3HAa4YEHUE JIEKIIMOHHOTO MaTepuajia — JOTUYECKH CTPOMHOE, CUCTEMHOE,
rIyboOKoe W SCHOE W3IIOKEeHHE ydeOHOro marepuana. Ha3zHaueHne COBPEMEHHOW JEKIIUU B
paMKax JIUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(OPMALMIO MO TEME, a B OCBOCHUH
dbyHIaMEHTAIBHBIX MPOOJIeM JUCIUIUIMHBI, METOJOB HAYYHOTO IO3HAHUS, HOBEUIINX
JOCTHKEHUI HayuyHOM MbIciu. B ydeOHOM mpoliecce JeKUHs BBIMOJIHIET METOJ0JOTUYECKYIO,
OpPraHU3alMOHHYI0 U MH(POPMALMOHHYIO (GYHKUUHU. JIEKIUs pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpETHOM oOjactu 3HaHMs, €€ MpoOJIeMbl, JaeT LEeIbHOE MPEACTAaBICHUE O IUCIMILIUHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMM.

[TnanupyeMbl pe3ynbTaThl IPU OCBOEHUU 00Y4YaIOIIUMCS JIEKIIMOHHOTO MaTepHana:

— TOJIy4YEeHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YPOBEHb KOTOPBIX
OIIPEIEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOMU TeME;

— TIOJy4YeHHE OMNbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEINO/IaBaTEIEM;

— pa3BuTHEe TPO(ECCHOHATHLHO—IENIOBBIX  KAauecTB, JIIOOBU K TMpeAMETy U
CaMOCTOSTEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— IIOJy4YEHUE 3HAHUK O COBPEMEHHOM YpPOBHE pa3BUTHsS HAyKH M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMKaiIne Tofbl;

— HAy4YHTCS METOAWYECKH oOpabarhiBaTh MarepHall (BBIACIATH TJIABHBIE MBICTH H
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATb UX B  Pa3JIMYHBIX
bopMyTUPOBKax);

— TIONy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JEMOHCTPALMEN  CIIAWAOB U
HCIIOJIb30BAaHMEM pa3laTOYHOrO MaTepuaja IpU MPOBEACHUU KOPOTKUX TUCKyccHil 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 JUCIUTIIHHE.

CrpykTypa npeaocTaBieHus JEKIHOHHOTO MaTepraIa:

— O3HAaKOMIIGHHWE CTYIEHTOB C  (U3MYECKMMH 3aKOHAMH U  T[PHHIMIIAMH
(GYHKITMOHUPOBAHHSI MUKPOMEXaHUYECKUX TUPOCKOTIOB U aKCEIEPOMETPOB;

— UW3JIOKEHUE METOJOB  MAaTEeMaTHYECKOrO  OINWCAHMUS  JAVUHAMUKH  JIBH)KCHMS
MUKPOMEXAHUYECKUX THUPOCKONOB M AKCEJIEPOMETPOB pA3JIMYHBIX THUIOB M OLEHKH UX
METPOJIOTUUECKUX XapPaKTEPUCTHK;

— O3HAaKOMJICHHE€ C METOJaMH BO3OYXKIEHUS ©  CTaOWiIM3amuu  KoJaeOaHHit
MEXaHUYECKUX MACC MUKPOMEXaHUYECKUX THPOCKOIIOB;

— WU3J0XKEHHEe CHOocoO0B PErucTpallud  JIBXKEHUS YYBCTBUTEIBHBIX Macc B
MUKPOMEXaHUYECKMX TMPOCKOIAX U aKceIepoMeTpax U MepBUYHON 00pabOTKH N3MEPEHHIA;

— O3HAKOMIIEHHE C BOMPOCAMU MPOCKTHPOBAHUS OTICIBbHBIX (YHKIIMOHATHHBIX Y3JI0B
MUKPOTUPOCKOIIOB M aKCEIIEPOMETPOB U — MPHUOOPOB B IIEJIOM;

— UBJIOKEHUWE METOJOB H Crmoco0oB  (GOpMHpOBaHMSI OOpaTHBIX CBs3€H B
MUKPOMEXaHNYECKUX THPOCKOIAX U aKCeIepoMeTpax KOMIIEHCAIMOHHOTO THIIA;

— O03HAKOMJIGHHE CO CpEJICTBAMH aBTOMAaTHU3ALIMK HCCIEAOBAaHUS W MPOCKTUPOBAHMS
MOMC;

— O3HAKOMJICHME C BONPOCAMU TEXHOJOTUU M3rOTOBJIEHHUS MHUKPOMEXaHUYECKUX
MPUOOPOB M YCTPOUCTB;

— wu3yueHue  (PaKTOPOB,  OMPEACISAIONMIUX  IMOTPEIIHOCTH  MHUKPOMEXaHUYECKUX
TUPOCKOTIOB U aKCETIEPOMETPOB M CIIOCOOOB MX KOMIICHCAIIHH.

MeToanuyeckue yka3aHusl JJIs O0OyYAIOIIUXCH MO MPOXO0KIEHHID J1a00PATOPHBIX
padoTt

B xone BwimonmHeHus nabopaTopHbIX paboTa OOy4aromuics AOIDKEH YrIyOuTh H
3aKpeNUTh 3HAHUS, NPAKTHYECKHE HABBIKM, OBIAJETh COBPEMEHHOW METOJMKON M TEXHHKOH
9KCIIEPUMEHTa B COOTBETCTBHM C KBAJM(HUKAMOHHON XapaKTEPUCTHKOM OO0ydJaromerocs.
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Brimonnenue mabopaTOpHBIX PabOT COCTOUT U3 AKCHEPUMEHTATBHO-IPAKTHYECKON, pacueTHO-
AQHAJIMTUYECKON YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne nmabGopaTopHBIX pabOT 00y4YarOMUMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3YYEHUS JUCUUIUIMHBI, ONpeAenseMoil ydyeOHbIM IUJIAaHOM M OTHOCUTCS K CpeACTBam,
o0ecreunBaroIUM pPelIeHre CIEYIOIMNX OCHOBHBIX 3a7au y 00y4aroIerocs:

— TIpHOOpeTeHHWE HABBIKOB HCCIEIOBaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIHILINHBL,

— 3aKpeIUIeHHe, pa3BUTHE W JACTAIM3ALUs TEOPETUUYECKUX 3HAHUHM, MOJyYECHHBIX Ha
JCKITUSX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abopaTOpHBIM
000opyI0BaHUEM U MPUOOPAMH.

3ananue u TpeOOBaHUSA K NPOBEACHUIO J1a00PATOPHBIX padoT

CrynenTsl pa30uBalOTCs Ha moarpymmbel, mo 3-4 denmoBeka. llepen mpoBeneHrem
1a0opaTOpHOIl paboThI 0OydaroLeMcs ClIeyeT BHUMATEIbHO 03HAKOMUTBCS ¢ METOAMYECKUMHU
yKa3aHUsMHM 10 €€ BBIIOJHEHHI0. B COOTBETCTBUM ¢ 3aJjaHMEM OO0Yy4YarolUecs JOJKHBI
HOJArOTOBUTh HEOOXOIUMBIE AAaHHBIE, MOJIYYUTh OT MpEenojaBaTess AOMYCK K BBITOJHEHHIO
7a00paTOpHOil pabOTHI, BBIMOJHUTH YKA3aHHYIO IOCIIEAOBATENbHOCTh JCUCTBHUM, IMOIYyYUThH
TpeOyeMble pe3ynbTaThl, 0QOPMUTH U 3aIIUTUTH OTUET IO JabOopaTOpHOI padoTe.

Crpykrypa u ¢popma oryera o 1a0opaTopHoii padore

Otyer o naboparopHO paboTe MAOMKEH BKIIOYAaTh B CeOS: THUTYJIbHBIA JIHCT,
GOopMyIUPOBKY 3aJaHUsl, TEOPETUYECKHE IMOJIOKEHUS, HCIOJIb3yeMble IpPU BBINOJIHEHUU
nabopaTopHON pabOThI, OMMCAHUE MPOIIECCa BBHIMOIHEHUS JTaOOpaTOPHON PabOThI, MOTydEeHHBIE
Pe3yNbTaThl U BBIBOJIBI.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 JIA00OPATOPHON padoTe

[To xaxmoit naboparopHOi paboTe BBIMOJIHSACTCS OTAEIbHBIM OT4eT. THUTYNBHBIN JTUCT
opopmisieTcss B COOTBETCTBHHM C IabmoHoM (oOpa3iom) mpuBeneHHbIM Ha caiite ['YAII
(Www.guap.ru) B pasaene «CeKTop HOPMATHBHOM JOKYMEHTAIMu». TeKCTOBBIC M IpaduuecKue
MaTepuanbl oQOpMISIIOTCS B cOOTBeTCTBUM C AeiicTByromuMu ['OCTamu u TpeGoBaHUAMH,
npuBeAcHHBIME Ha caiite ['YAII (www.guap.ru) B paszgene «CeKTOp HOPMAaTHBHOM
JOKYMEHTALUU».

MeToanuyeckne yKazaHusl sl 00y4alOMUXCS MO MPOXOMKIAECHUI0 CAMOCTOSITEIbHOM
padoThI

B xone BBIMOMHEHUS] CaMOCTOSTENHHOW PabOThI, 00YJAIONMIUKCS BBITIOJIHIET PaboTy IO
3aJJaHUI0 U TIPU METOJIMYECKOM PYKOBOJICTBE IpernojaBaTelis, HO 0e3 ero HernocpeCTBEHHOIO
y4acTusl.

Jnst oOyyaromuxcst 1mo 3aoyHoi (opme OOydeHHs, camMOCTOsiITeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboTh, Yy oOywaromierocs: (Gopmupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHSI
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¥ HaBBIKM B YCBOCHMM M CHCTEMATH3aLUU MPUOOpETAaeMbIX 3HAHHH, 0OECIeYyMBaeT BBICOKHIA
YPOBCHL YCICBACMOCTU B IICPUOJ O6y‘-IeHI/I$I, MMOMOracT MNOJYYUTb HABBIKA T[TOBBIIICHUA
po)eCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMd,  HANPaBISIONIMMH  CaMOCTOSATEIBHYIO  padoTy
00yYaromuXCs SBISIOTCS YUeOHO-METOIUICCKAN MaTepHal 1o TUCIHILIHHE.

MeToanyeckne yka3aHusl JJs1 O0OyYAIOIIMXCH MO NMPOXOKACHUIO IMPOMEKYTOYHOM
arrecTaumnu

[IpomexyTouHass  arrecranus  OOy4alOIIMXCA  MPEAYyCMaTpPHBAeT  OILICHWBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIHHBIX PE3YIbTATOB OOYUCHHS MO JAUCIUIUTHHE B (hOopMe IK3aMeHa
M 3aBEpIIAETCS aTTECTAMOHHON OLIEHKOM «OTJIIMYHO», «XOPOILIO», «YyIOBJIECTBOPUTEIHLHOY,
«HEYAOBJIETBOPUTEIHHOY.

Cucrema OILEHOK TNpH TMPOBEACHUU MPOMEKYTOYHOM aTTeCTAllMH OCYILECTBISETCS B
COOTBETCTBUU C TpeboBanusamu IlomoxkeHuit «O TeKylmeM KOHTPOJIE YCIIEBAEMOCTH H
MIPOMEKYTOUHON aTTecTanuu cTyaeHToB ['YAII, oOywaromuxcs 1O MpOTpaMMbI BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKH KayecTBa y4yeOHOW paboThI
crynentoB B 'Y AI».



Jluct BHeceHUs U3MEHEHU B pabouyro IporpaMmMy TUCIUIUIMHBI
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Jlata BHECeHHS
H3MEHEHHUH 1
JIOTIOJTHEHUH.

IToxmice BHecmero
W3MEHEHMS

Conep:kaHre U3BMEHEHUH U JOTIOTHEHUM

Hata u No

IIPOTOKOJIA
3aceaHus
kadenps

TToamuce
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