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AHHOTaANuA

Jucrunnuaa «IIpoexTupoBanue MUKPOMEXAHUYECKUX MHEPIUATbHBIX
YyBCTBUTEIBHBIX 2JIEMEHTOBY» BXOJUT B 00pa30BaTEIbHYIO MPOTPAMMY BBICIIETO OOpa30BaHMs
10 HAMPAaBJICHUIO TMOATOTOBKHU/ cnieruanbHOCTH 24.04.02 «CucTemMbl ynpaBieHUs ABUKCHUEM
W HaBuranus» HanpaBieHHOCTH <«IIpubopbl M cHUCTEMBI OpUEHTAIUMH, CTAOWIM3ALUUd U
HaBuranumy. /lucuunimnna peanuszyercsa kadeapoit «Nel3y.

JlucuumuinHa HaresieHa Ha ()OpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOUIMX KOMITETCHIIUMI:

[IK-1 «CnocobeHn (opmupoBaTh HOBBIC HAIpPaBICHUS HAYYHBIX HCCIEIOBAaHUN U
OTIBITHO- KOHCTPYKTOPCKUX PazpabOTOK.

Henpro pucuumuuubel  «lIpoekTupoBaHMe MHKPOMEXAHMYECKUX HHEPLUATIBHBIX
YYBCTBUTEIBHBIX 3JIEMEHTOBY» SIBIISICTCS TOMYYCHHS CTYICHTaMH HEOOXOIMMBIX HABBIKOB B
IMpUHIHIIAX ITOCTPOCHHUA, IPOCKTUPOBAHUA U U3TOTOBJICHUA MUKPOMCXAaHUYICCKHUX TMPOCKOIIOB
n akcenepomerpoB (MMIT u MMA), koTopblie 00pa3ylOT HOBBIA KJIacC HHEPIHATBHBIX
YYBCTBUTEIBHBIX ~ DJIEMEHTOB, OOJIQAAIONUX  YHUKAIBHBIMA ~ MaccorabapUTHBIMH U
CTOUMOCTHBIMH XaPAKTCPUCTHUKAMU, a TAKIKC O3HAKOMIJICHHUC C 06HaCT}IMI/I HUX MPUMCHCHUSA U
NEPCICKTUBLI PA3BUTHA.

[IpenogaBanre NUCUUIUIMHBI TpeaycMaTpUBaeT clieAyromme (OpMbl OpraHu3aluu
ydeOHOro  mporecca:  JIeKIIMH, JJaDopaTOpHble  pabOThl, TMPAKTUYECKHE  3aHSATHS,
camocTosTeNbHas padoTa CTyIeHTa, KOHCYJIbTallUU, KypCOBOE MTPOEKTUPOBAHHUE.

[IporpaMMoii TUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIONUE BHJIBI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO01mast TpyA0€MKOCTh OCBOSHUS TUCIUIIIMHBI COCTABISAET 63a4eTHBIX enuHull, 216 gacos.
SI3bIK 00yUYeHUS IO TUCIUILTUHE «PYCCKHID.



1. TlepedeHb INIAHUPYEMBIX Pe3YJIbTATOB 00yUEeHUS MO AUCIHUIINHE

1.1. lean npenogaBaHusi TUCHUNIMHBI

Hensro gucuumiueel  «lIpoekTnpoBaHMEe MHMKPOMEXAHMYECKHX HWHEPLHAIbHBIX
YYBCTBUTEIBHBIX AJIEMEHTOBY SBIISICTCS MOJIYUYECHHUS CTYJCHTaMU HEOOXOIAMMBIX HAaBBIKOB B
IOPUHLMNAX IOCTPOCHHUSA, IPOCKTHPOBAaHUS W  W3TOTOBICHUS MHUKPOMEXaHHYECKUX
rupockonoB u akcenepomerpoB (MMIT mu MMA), kotopble 00pa3yloT HOBBIH Kiacc
MHEPLHATIBHBIX YYBCTBUTEIIbHBIX AJIEMEHTOB, o0agaromux YHUKaJIbHBIMU
Maccora0apuTHbIMM M CTOMMOCTHBIMHM XapaKTEPUCTUKAaMH, a TaKkKe O3HAKOMJIEHHE C
00JIaCTIMH UX IPUMEHEHHS U IEPCIEKTHBBI PA3BUTHSI.

1.2 luciumiinHa BXOAUT B COCTaB 4acTH, (GOPMHPYEMOH y4acTHHUKAMH 00pa3oBaTEIbHBIX
OTHOIIIEHUH, 00pa30BaTeIbHON MTpOrpamMMBbI BeIciiero oopazoanus (nanee — OIT BO).

1.3.1lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JUCIUIIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTaTAMHU 0CBOCHHS 00pa30BaTe/IbHOM NPOrpaMMbl

B pesynpraTre wM3ydeHHWS UCHUIUIMHBI — OOYyYalOIMUHUCS JOJDKEH  oOJjagaTh
CICNYIOMMMHA KOMIETEHIUSIMH WM HMX dYacTsaMH. KOMIETEHIIMM W WHIUKATOPhI HX
JOCTYIKEHUS TIPUBEICHBI B Tabmuie 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpymma) Kon n Kon n HanmMeHoBaHMe HHIUKATOpA
HaMCHOBaHHE
KOMITCTCHITUHT JTOCTHKCHHS KOMIIETECHITUN
KOMITETCHITH
[1K-1.3.1 3HaTh COBpeMEHHbIE TEHAECHIIUN
Pa3BUTHS IPUOOPOB U CUCTEM OPUEHTAIINH,
[MK-1 Crioco6en CTAaOMJIM3AIlK U HAaBUTAIlUU JICTATCIIbHBIX
dopMupoBaTh amnmapaToB M TEXHUKH B I1EJIOM
HOBBIC IIK-1.Y.1 ymeTs Ha OCHOBE HOBBIX 3HaHUI
HaIpaBJICHUS OPMHPOBATh HOBBIE HAITPABJICHUS HAYYHBIX
[Tpodeccuonanbubie p (bopmp . P i
HAyYHBIX WCCIJICTOBAaHUH U OTIBITHO-KOHCTPYKTOPCKHUX
KOMITCTCHIIH .
WCCJICIOBAaHUH 1 pazpaboTok
OIIBITHO- [TIK-1.B.1 BnageTh COBpeMEHHBIMH METOIAMU
KOHCTPYKTOPCKHX QHAJIUTUYECKOTO aHaJIM3a, MaTeMaTHUECKOTO
paszpaboTok A UMHTAITHOHHOTO MOJIEJIUPOBAHUS,
MMOCTAHOBKH SKCIIEPUMEHTATBHBIX
HUCCIIEIOBAHNN

2. MecTo tucuumIMHbI B cTpyKType Ol

JuctummHa 0a3upyeTcss Ha 3HAHMSIX, paHee MPUOOPETCHHBIX CTYACHTAMU MPU HU3YUCHHH
CIEYIOIINX AUCLIUILINH:

— BBeznenue B cneniManbHOCTD,

— MareMaTuka;

— Teopernyeckas MEXaHHKA;

— ®Dusuxka;

— Teoperudeckrie OCHOBBI JIEKTPOTEXHUKHU U DJIEKTPOHUKH;

— TexHonorus mpubOPOCTPOCHUS,

— TI'mpockonuueckue mpuOOpPHI U CUCTEMBI.




3HaHUs, TOJyYEHHBbIE TPU W3YyYEHHH MaTepuayia IaHHOW IUCIMIUIMHBI, WMEIOT Kak
CaMOCTOATCIIBHOC 3HAYCHUC, TAK W HUCHOJB3YIHOTCA IPU HCHOJB3YIOTCA IIPU IMOATOTOBKC
BBITTYCKHOM KBAJIM(PUKAIIMOHHON pabOThI MarucTpa.

3. O0beM M TPYA0EMKOCTh JUCHHILTUHBI
Jannbie 00 001eM o0beMe TUCIUIUIAHBI, TPYI0EMKOCTH OTACIbHBIX BUIOB yUeOHOM pabOThI
[0 JUCHUIUIMHE (M pacHpeleleHHe 3TOH TPYIOEMKOCTH IO CEMECTpaM) IpPEACTaBIEHBI B
Tabnure 2

Tabmuia 2— O6beM U TPYJ0EMKOCTb JTUCITUATITUHBI

TpynoeMKocTh 1o
Buz yueOHOl paboThI Bceero ceMecTpam
Ne3

1 2 3
Oo6wasn mpyooemxocme oucyununwt, 3E/ (dac) 6/ 216 6/ 216
U3 Hux uacoe npakmuueckoii N0020moeKu 51 51
AyoumopHhuvie 3anamus, BCETO 4ac. 85 85
B TOM YHCIIE:
nexuun (JI), (gac) 34 34
npaktuueckue/cemunapckue 3ansatus (I13), (dac) 17 17
naboparopusie padbots (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (4Jac) 45 45
Camocmoamenvnan paboma, Bcero (dac) 86 86
Buo npomescymounoii ammecmayuu: 3a4er,
mudd. 3auer, sx3amed (3auer, dudd. 3a4, JK3. JK3.
DK3.%*%*)

4. Coaepxanue TUCHHUILTAHBI

4.1. PacnpeaesjieHHe TPYA0eMKOCTH JUCHUIIMHBI 110 pa3aejaM U BUIAM 3aHATHIA
Pazensl 1 TeMBl AUCUUILIMHBI U KX TPYAOEMKOCTH MPUBECHBI B TAOIUIIE 3.
Tabmmma3 — Paznesnsl, TeMbl TUCIUIUIMHBI U UX TPYJTOEMKOCTh

Paznenbl, TeMBI TUCITUIUIMHEI Jlex 113 JIP KII CPC
1017071 (C3)

(uac) | (gac)

(gac) (gac) (gac)

Cemectp 3




Paznen 1. Teoperuueckrne OCHOBBI
MUKPOMEXaHUYECKUX THPOCKOIIOB
(MMT') u akcenepomerpoB (MMA)

Tema 1.1 OcHOBHBIE CTPYKTYpHI U
moxenu nuHamuku MMI' LL, RRu R
TUTIOB

Tema 1.2. OcHOBHBIE CXEMBI U IPUHIUIIBI
dbyakurnonupoBanus MMIT

Tema 1.3 OcHOBHBIE CXEMBI U TPUHITUIIBI
(G YHKIIMOHUPOBAHUS
MUKPOMEXaHUUYECKHUX aKCEIIEPOMETPOB

Tema 1.4 Cratuka u juaamuka MMI n
MMA.

Tema 1.5 OcHOBHEBIE TEXHOJIOTHYECKHE
npotieccsl mpousBoactsa MMI' u MMA

10

13

20

Pa3nen 2. PacueT u npoekTupoBaHue
anemeHToB MMI" 1 MMA.

Tema 2.1. BeIOOp KOHCTPYKIIUH U PacyeT
MEXAHUYECKUX XapPAKTEPUCTUK
YyBCTBUTEIBHOTO ieMeHTa MMI' n
MMA.

Tema 2.2. IIpoexkTupoBaHue JaTYNKOB
M3MEPEHUsI MEXaHUUECKUX KosleOaHni
YyBCTBUTEIBHOTO 3JIEMEHTA U
MIPWJIOXKEHHUS YIIPABIISIOLINX
BO3JIEHCTBUM.

12

22

Pazgen 3. CxeMOTEXHUUECKOE
IIPOCKTUPOBAHUE HIIEKTPOHHBIX MOYJIEH
MMI u MMA.

Tewma 3.1. IlpoexTupoBanue cCuCTeEMbI
BO30YKJICHHSI IEPBUYHBIX KOJICOAHHIA.

Tema 3.2. [IpoekTUpOBaHUE CUCTEMBI
(bopMUpPOBaHUSI BBIXOJHOTO CUTHAJIA.

10

22

Pasnen 4. Metoauku
AKCIIEPUMEHTAJIbHBIX HCCIEI0BaHUN
xapaktepuctuk MMI' u MMA.

22

Brinonnenue KypcoBoii paboThl

17

Uroro:

34

17

17

17

86

Hroro B cemectpe:

34

17

17

17

86




4.2. Coaep:xaHue pa3ejioB U TeM JEeKIUOHHBIX 3aHATHH
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Tabnuua 4 - Cogeprkanue pa3fesoB U TEM JEKIIMOHHBIX 3aHATHHA

Howmep paznena HasBanue u congepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Pasznen 1. Teopernueckne 0CHOBBI MUKPOMEXaHUYECKUX
rupockornioB  (MMI') u akcenepomerpoB (MMA)

Tema 1.1 OcHOBHBIE CTPYKTYpbl U Mojenu auHamuku MMIT LL,
RR m R Tunos. /[uHamMuka B3aMMOACHCTBHUSI MEPBUYHBIX U
BTOpHUHBIX Konebanuii MMI' LL u RR Tumos. BonHoBble
TBepa0TeNbHBIC THpOcKoIbl (MMI™ R -Tuma).

Tema 1.2. OCHOBHBIE CXEMBI U IPUHIMITBI (DYHKITHOHUPOBAHUS
MMT'.

CTpyKTypHBIE CXEMbl, TNEepeAaTouHble (QYHKUIUH, MaciTaOHbIE
kod(durmentsr npeodpazoBanus MMIT LL, RR u R Ttumos.
Ocnosnble norpemHoct MMI'.

Tewma 1.3. OcHOBHBIE CXE€MBI M IPUHITUIBI (YHKITHOHUPOBAHMS
MHUKpPOMEXaHUYECKUX aKcenepoMeTpoB (MMA).

Knaccudukanmmss MMA (omHOMEpHBIE M JIByMEpPHBIE, OCEBBIC U
MasiTHUKOBBIC, MPSMOTO MPEeoOpa3oBaHUsS M KOMIICHCAIIHOHHOTO
THUIIA).

Tema 1.4 Cratuka u quaamuka MMI' 1 MMA.

Mopenn nuHAMUKH, CTPYKTYpPHBIE CXEMBI, IE€pedaTOYHbIe
¢ynkunu, MacmTaOHble  KOA(PQUIMEHTH  NpeoOpa3oBaHUA,
pabouas 1mosoca 4acToT, OCHOBHBIC norpemuoctd MMI™ u MMA.

Tema 1.5. OCHOBHBIE TEXHOJIIOTHYECKNE TIPOLECCH IIPOM3BOJCTBA
MMI" u MMA.

OO00011IeHHBIN TEXHOIOTHYECKUH Tporecce npousBoacTBa MMI™ u
MMA. OcHOBHbIE TEXHOJOTHYECKHUE OIEpalry MPOU3BOJICTBA,
BKIIIOUAIONUE: JUTOTpaduio, TMOJYYCHHUE CIIOEB Pa3IUYHBIX
MaTepHaJioB, TpaBJICHUE, MHUKPOCOOPOYHBIC ornepanuu,
HUCIIBITAaHUE U3CIINH.

2 Paznen 2. Pacuet u npoektupoBanue 3neMentoB MMIT 1 MMA.

Tema 2.1. BbIOOp KOHCTPYKIIMH U PACUET MEXaHUUECKUX
XapaKTEPUCTUK YYBCTBUTENIBHOTO 31eMeHTa MMI™ 1 MMA.

IIpoexkTrpoBaHUE KOHCTPYKIIMM MexaHudeckoro monyis MMI' u
MMA. BpiOOp KOHCTPYKIIMOHHOTO MaTepuayia. Bwraucienue
Macchl M MOMEHTOB HHEPIMHM UYBCTBUTEJIBHOIO DJIEMEHTA.
Beruucnenue cuin 1 MOMEHTOB Auccunanuu. Pacuer coOCTBEHHBIX
4acTOT KOJICOAHWH YyBCTBHUTENBHOTO 3jeMeHTa. Vcronb30BaHue
nporpaMmbl  ANSIS s ONpeAeNeHHs — MEXaHHYEeCKUX
XapaKTEPUCTUK CUCTEMbBl «UYBCTBUTEIbHBIN AJIEMEHT — YNPYruil
IIOJIBECY.

Tema 2.2. IIpoexTrpoBaHHe JaTYNKOB U3MEPEHUS MEXAHUYECKUX
KOJICOAHUI YyBCTBUTEJIBHOIO IEMEHTA U IPUIIOKEHUS




YIPaBIAIOUIMX BO3JACHCTBHIA.

[IpoexTupoBaHre KOHCTPYKIIMIA EMKOCTHBIX JaTYMKOB KOJICOAHUI
YYBCTBUTEIBHOIO JJEMEHTa M pacdeT €ro dJJIEKTPUYECKHUX
XapakTepUCTHK. BBIOOp cxembl mpeoOpa3oBarens «EMKOCTh —
HAIpPsDKEHUE» C  OJMHOYHBIMM  JaTYMKAMM UM JaTYAKAMHU
muddepeHnmaibHoro  tuma.  Pacuer XapaKTEpUCTUK
npeoOpa3oBares. IIpoekTupoBanue INEKTPOCTATUYECKUX
JAaTYUKOB  YOPABIAIOMIMUX CWJI WM MOMEHTOB,  PacyeT
JHEPreTUYECKUX XaPaKTEPUCTHUK.

Paznen 3. CxeMOTeXHUUECKOE MTPOCKTUPOBAHUE HIIEKTPOHHBIX
moxayseit MMI' u MMA.

Tema 3.1. IIpoexTrpoBaHue cucTEMBbI BO30YKICHUS IEPBUYHBIX
KoJIeOaHU .

dopmupoBaHUE KOHTYpa BO30YKICHHUS [0 CXeMe aBTOTeHepaTopa
M pacyeT ero OCHOBHBIX XapakTepucTuk. [IpoexrnpoBanne
CHUCTEMBl  BO30YXJIEHHS C  HCIOJIb30BAaHHEM  33JalOIero
reHeparopa. dopmupoBaHue KOHTypa (a30BOH MOACTPOHKH
gacToThl Konebanuid. [IpoexkTupoBaHHE CHCTEMBI CTAOMIU3AIUH
aMIUIMTYJbl  TEPBHYHBIX  KoneOanmid. CHHTE3 perynsaTopa
CHUCTEMBbl  CTAaOWIM3alMM  aMIUIUTYAbl  [PH  YIPaBJICHUU
aMIUIMTYZI0OH  MMIYylIbcOB  BO30yxaeHus.  [IpoextupoBanne
peryasTopa ¢ IUPOTHO-UMITYJIbCHON MOJYJISIIMEH YIPaBIIsIOIINX
MMITYJIbCOB.

Tema 3.2. [IpoexTrpoBaHue cucTeMbl (POPMUPOBAHUS BHIXOTHOTO
CHUTHaJIa.

[IpoexTupoBanue (yHKIMOHATBHOH CXeMbl  (HOPMHUPOBAHHUS
BeIxomHOTO curHaia MMIT u MMA B mpubopax mnpsMoro
U3MEpPEHUS. OJEKTPUUYECKUH pPACUET CXEMbl M OIpENEICHHE
OCHOBHBIX METPOJIOTMYECKHX XapaKTepUCTUK. AHaiau3 U BbIOOp
crioco0a U CXEMbl YIPaBICHHS PacCTPOMKON 4acTOT MEPBUYHBIX
Y BTOPUYHBIX KojeOanuii. Peanu3anusi KOMIIEHCAIITMOHHON CXEMBbI
¢opMHpOBaHUs BBIXOAHOTO CHrHasa. Bpibop mapameTpoB
KOHTypa KoMmmeHcanuu. Vcnonb3oBanue mporpamm MathCAD u
MATLAB nans ananu3a v Bepu(pHKaluy IpoeKTa.

Paznen 4. MeToauku 3KCIEpUMEHTATbHBIX UCCIEA0BAHUMN
xapakrepuctuk MMI' u MMA.

Ilenn m 3amaun 7a0OPAaTOPHBIX M HATYPHBIX 3KCIIEPHUMEHTOB.
TexHonmormueckoe W CHEUUAIbHOE  OOOpYIOBaHUE IS
IIPOM3BOJICTBA UCTIBITAHUNA. ABTOMATH3AIUS SKCIEPUMEHTAIbHBIX
uccnenoBaHuii. MeToasl 00pabOTKM JaHHBIX SKCIIEPUMEHTA.
OrneHka cilydyallHbIX MOTPEIIHOCTEN BbIXOAHOTO curHaia MMI™ u
MMA metonoMm Bapuanuu Ajnasa.




Howmep pasnena

HaszBanue u conep:xkanue pa3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

1

Paznen 1. TeopeTnueckue OCHOBBI MUKPOMEXAHUYECKUX
rupockonioB  (MMI') u akcenepomerpoB (MMA)

Tema 1.1 OcHOBHBIE CTPYKTYpHI U MoAenu auHamukun MMI™ LL,
RR m R Tunos. /luHamMuka B3aMMOJEHUCTBUS NEPBUYHBIX U
BTOpHYHbIX KojeObannit MMI'T LL m RR TtmmoB. BomHOBBIE
TBepAoTeNbHbIE rupockonsl (MMI' R -tumna).

Tewma 1.2. OcHOBHBIE CXE€MBI U IPUHITUIBI (YHKITHOHUPOBAHUS
MM

CTpyKTypHBIE CXEMBI, NeperaTodHble (YHKINH, MacmTaOHbIC
ko3 duuuentsr npeodpazoBanuss MMIT LL, RR u R tunos.
OcHoBHbIe TorpemHocTd MMI'.

Tema 1.3. OCHOBHBIE CXEMBI U IPUHIMITBI (DYHKITHOHUPOBAHUS
MHUKpOMEXaHWYECKHX akcenepomeTpoB (MMA).

Knaccupukanus MMA (ogHOMEpHBIE U JABYMEpHBIC, OCEBBIE U
MasiTHUKOBBIE, MPSMOT0 MPeoOpa3oBaHUS M KOMIIEHCALIMOHHOTO
THUIIA).

Tema 1.4 Cratuka u quaamuka MMI™ 1 MMA.

Mopnenu [OUHAaMUKH, CTPYKTYpHBIE CXEMBbI, IE€pPEAATOYHbIE
byHKIMKM, MacmTaOHble  KOd(PPHUIIMEHTH  MpeoOpa3oBaHUS,
pabouas mosnoca 4acToT, OCHOBHBIE norpemrHoctd MMI' 1 MMA.

Tema 1.5. OcHOBHBIE TEXHOJIOTUYECKUE MTPOIIECCHI TPOU3BOJICTBA
MMI" u MMA.

O06001IeHHBIN TEXHOJIOTHYECKUN TIpoliecc mpou3BoacTBa MMI™ u
MMA. OcHOBHbIE TEXHOJOTHYECKHE ONEepaliu MpOU3BOJICTBA,
BKJTFOYAIONTHE: JIUTOrpaduio, TONYYECHUE CIIOEB Pa3IMYHBIX
MaTepuaoB, TpaBJICHHE, MUKPOCOOpPOYHEIE orieparuy,
WCHOBITAHUE WU3ICITUHN.

Pa3znen 2. Pacuer u npoextupoBanue snemenToB MMIT 1 MMA.

Tewma 2.1. Be1O0p KOHCTPYKITUU U pacueT MEXaHUIECKUX
XapaKTEpUCTHK 4yBCTBUTENbHOIO ieMeHTa MMI' 1 MMA.

[IpoekTupoBaHUE KOHCTPYKIIMU MeXaHU4eckoro moayiss MMI' u
MMA. BbiO0op KOHCTPYKLUMOHHOTO Marepuana. BeraucieHue
Maccbl M MOMEHTOB MHEPLUHMHM YYBCTBUTEIBHOTO 3JIEMEHTA.
Brruncnenue cuin 1 MOMEHTOB AuccUnanuu. Pacuer coOCTBEHHBIX
4acTOT KoJieOaHWM YyBCTBUTENBHOTO 3jeMeHTa. Mcmonb3oBanue
nporpaMmbl  ANSIS s ONpEeAeNeHUs  MEXaHUYECKHX
XapaKTEPUCTUK CUCTEMBl «UYBCTBUTEIBHBIN JJIEMEHT — YINPYTUU
IIOJIBECY.

Tema 2.2. [IpoexkTpoBaHuE JaTYNKOB U3MEPEHUS] MEXAaHUUECKUX
KOJICOAHU YyBCTBUTEIBHOTO JIEMEHTA U TPUIIOKEHUS
YIPaBIAIONIIMX BO3JACHCTBHIA.

[IpoexTupoBaHre KOHCTPYKIIMIA EMKOCTHBIX JaTYMKOB KOJICOAHUI
YYBCTBUTEIBHOIO DJJEMEHTA M pacyeT €ro dJIEKTPUYECKHX




XapakTepuCTUK. BbIOOp cxembl mpeoOpa3oBaressi «EMKOCTh —
HAITPSIZKCHUC) C OANHOYHbIMU JaTdYuKaMu n JaTdYuKaMu
muddepernmanpHoro  Tuma.  Pacuer XapPaKTEPUCTHK
npeoOpazoBaTes. [TpoekTupoBanue AIIEKTPOCTATUYECKUX
JAaTYNKOB  YIPABISIOMUX CWJI W MOMEHTOB,  pacyer
DHEPreTHYECKUX XaPaKTEPUCTHUK.

Paznen 3. CxeMOTEeXHUUYECKOE TPOCKTUPOBAHUE AIEKTPOHHBIX
moayieit MMI' u MMA.

Tewma 3.1. IIpoekTupoBaHNE CHCTEMBI BO30OYXACHUS TEPBUYHBIX
Kosie0aHui.

dopmupoBaHue KOHTYpa BO30YXIECHUS 110 CXEME aBTOTeHepaTopa
U pacueT €ero OCHOBHBIX Xapakrepuctuk. IIpoexrupoBaHue
CUCTeMBbl  BO3OYXXIEHHS C  HCIOJb30BAaHUEM  3aJalOIIero
redepatopa. DopmupoBaHue KOHTypa (a30BOH MOIACTPONKHU
yacToThl KosneOaHuil. [IpoekTrpoBaHue cucTeMbl CTaOMIM3ALUU
aMIUTUTYABl TEepBUYHBIX  KojeOaHuil. CHHTE3 perymisaTopa
CUCTEMBbl  CTA0WIM3AlMM  aMIUIUTYIbl OpU  yIpaBICHUH
aMIUTUTYAOH  UMIynbcOB  Bo30OyxaeHus. [IpoexTupoBanue
peryisTopa ¢ LUPOTHO-UMITYJIbCHOW MOJIYJISILIUEN YIPABISIOIINX
VMITYJIbCOB.

Tewma 3.2. IIpoekTupoBaHue CUCTEMBbI (DOPMUPOBAHUS BHIXOTHOTO
CUTHAJA.

[IpoektupoBanue (yHKIMOHAIBLHONH CcXeMbl (popMUpOBaHUS
BeIxogHOro curHana MMIT m MMA B mnpubopax mpsimMoro
M3MEpPEHUs. OJIEKTPUUYECKUH pacueT CXEMbl U ONpPEAcIICHUE
OCHOBHBIX METPOJIOTUYECKUX XAPAKTEPUCTUK. AHAIIM3 U BHIOOD
croco0a U CXEeMbI YIPABJICHHUS PACCTPOMKON 4acTOT MEPBUYHBIX
¥ BTOPHYHBIX KoJieOaHui. Peanmu3anus KOMIEHCAIMOHHON CXEMBI
dbopMHpOBaHMs BBIXOAHOTO CHUTHajga. Bwibop mapameTpoB
KOHTypa koMmneHcanuu. HMcnons3zoBanue nporpamm MathCAD u
MATLAB niis ananuza u BepurKaIuy IpoeKTa.

Paznen 4. MeToiuku 3KCIEpUMEHTATBHBIX UCCIIET0BAHUI
xapaktepuctuk MMI" u MMA.

Hemn u 3amaun 71a00paTOPHBIX W HATYPHBIX ASKCIIEPHUMEHTOB.
TexHomornueckoe W CHeNHAIbHOE  00OpyIOBaHHWE IS
MIPOU3BOJICTBA UCIBITAHUM. ABTOMATU3AIMUS IKCIIEPUMEHTATBHBIX
uccienoBanuii. Meroasl 0OpaOOTKH JTaHHBIX AKCIIEPUMEHTA.
Onenka ciy4aiHbIX MOTPEIHOCTEW BbhIXOAHOrO curHana MMI™ u
MMA meronom Bapuanuu AjnaHa.




4.3.

IpakTHyeckue (CeMHHAPCKHUE) 3aHATHS

TeMbl MpaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TAOJIHUIIE 5.
Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

No Dopmbl Tpynoe Ne paznena
0 /IT Tembl mpakTHUECKUX 3aHATHI MPAKTUIECK MKOCTb, TUCTIATLTAH
WX 3aHITHI (dac) BI
Cemectp 3
1 Pacuer MacmTaOHBIX Pemenue 2 1
ko3 (hpurmeHToB MpeoOpa3zoBaHUs 3ama4
MMI" RR- tuna
2 Pacuer macmraOHbIX Pemenue 3 1
ko3 (purmeHToB MpeoOpa3zoBaHUs 3ama4
MMI LL- tuma
3 OreHKa HHCTPYMEHTATBHBIX Pemenue 2 1
norpemHocret MMI' 3a7a4
4 Pacuer mapamerpoB oceBoro MMA Pemenue 2 2
MPSIMOTO TIPe0OpPa30BaAHUS 3amaq
5) Pacuer macmraGHoro Pemenue 3 2
koa(urmenta mpeodpa3zoBaHUs 3ama4
MMA koMneHCalmOHHOTO THIa
6 Pacuer mapameTpoB cucTembl Pemenue 3 3
aBTOTEHEPATOPHOTO BO30YKICHUS 3amaq
MMI RR Ttuna
7 Pacuer  cucrembl  ynpaBieHus Pemenue 2 3
4acTOTOM paccTporiku MMI' 3a7a4
Bcero: 17
4.4, JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTb ITPUBEICHBI B TA0IUIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh
Ne
Ne Tpynoem
pasnena
/ HaunmenoBanue nabopatopHbix paboT KOCTb, -
1| (gac)
JIUHBI
Cemectp 3
DxcnepuMeHTainbHoe uccnenoanue MMI' LL — tuna 1
MonenupoBanue usmepurenbnoro kanara MMI™ RR — 2 3
THUIIA
3 MopenupoBanue guHaMuku MMI 2 3
R — Tumna
4 DKCIepuMeHTaIbHOE HCClIeoBaHuE AByMepHOr0o MMA 4 1
0CEBOI'0 TUMA
MonenupoBaHue cucteMsl Bo30yxaeHust MMIT 3 3
O6paboTka SKCIEPUMEHTAIBHBIX JTAHHBIX 3 3
Bcero: 17
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4.5. KypcoBoe npoekTupoBanue (padora)

Lenbr0 KypCcOBOTO MPOEKTA SIBJSIETCS MIPUBUTHE Y CTYCHTOB HABBIKOB OOIIETO IMOAX0/1a
K 33/1a4aM TPOEKTHPOBAHMS MUKPOMEXaHUYECKUX HHEPLUHUAIBHBIX YyBCTBUTEIBHBIX 3JIEMEHTOB,
a TaKk)Ke HaBBIKOB CAMOCTOSITEIbHON MHKEHEPHOH pabOThI P pEIIeHUH KOHKPETHBIX 3a/1a4 110
UX pa3paboTKe U IKCIUTyaTaIHH.

[IpumepHble TeMBbl 331aHUN Ha KYpCOBYIO paboTy npuBeneHs! B pazaene 10 PII/I.

4.6. CamocrosiTeibHas padoTa CTyA€HTOB
Buasl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uLe 7.

Tabmuia 7 - Buasl caMOCTOSITEIBHONM PaOOTHI M €€ TPYIOEMKOCTh

Bun camocrositensHON paboThI Bcero, Cemectp
gac 3, gac
1 2 3
CamocrosiTeJibHasi paboTa, BCETO 86 86
M3y4eHHe TeOpeTUIecKoro Marepuaina aucuuIuinasel (TO) 46 46
kypcoBoe npoektuposanue (KII, KP) 30 30

BhITIOJTHEHHE pedepara (P)

[ToaroroBka k Texyuiemy KoHTpoo (TK) 10 10

nomariaee 3aganne ([13)

KOHTPOJIbHBIE paboThl 3a04HUKOB (KP3)

5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0ecTeYeHU ISl CAMOCTOSITEILHOM

padoTHI 00y4aKOIIMXCH MO JMCUHUILVINHE (MOLYJII0)

YueOHO-MeTOANYECKHE MaTePHaITBI IS CAMOCTOSTEILHON paOOThI CTYICHTOB YKa3aHBI
B .o 7-11.

6. IlepeyeHb MeYATHBIX M FJIEKTPOHHBIX YUeOHBIX U3IaAHMIT
[lepeueHp meYaTHBIX U 3JEKTPOHHBIX Y4EOHBIX U3/1aHU TIpUBeieH B Tabmulle 8.

Tabmuia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

Hludp bubnuorpaduueckas cepiika / URL anpec Komnnuectso
HK3EMILISIPOB
B OubIHOTEKE

681.2 Pacnonios B.S1. Mukpomexanuueckue npubopsl. Tyia, 6
P 24 2002, 367 c.

629.7 MHuKpocrcTeMbl OpHEHTAIUH OECIMIIOTHBIX 6
M 59 neraTenbHBIX anmapartoB [Tekcr| / P. B. AnanyeB [u

ap.] ; pea. B. S. Pacnonos. - M. : MammmHocTpoeHue,
2011. - 184 c.
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681.2 [Tpubopsr MIEPBUYHOMN uH(popmaIuu : 6
P24 Muxkpomexanuueckue npuodopsl [Tekct] : yueOnoe
nocobue / B. 5. Pacrionos ; Ty:n. roc. yH-T. - Tyna : [0.
u.], 2002. - 390 c.

681.58 Mepkypse  W.B., IlogankoB B.B. /Iunammka 6
M 52 MHUKPOMEXaHUYECKOTO U BOJHOBOTO TBEPIOTEIBHOTO
rupockormna.- M.: ®©U3MATIINUT, 2009.-228 c.

531 [Tpuknagnas Teopus rupockonos [Tekcr] : yueOHHK / 35
JI1 84 . II. JlykesnoB, B. f. Pacnomnos, 1O. B. ®unatos ;
Konnepn "HIHUU "Dnexrponpudop”. - CII6. : MU3a-Bo
HHWUA "Dnexrponpudop", 2015. - 316 c.

Esctudeer M.U., [Tandepor A.U., ITonomaper B.K.,
CeBepoB JI.LA., Ckopuna C.®D. MukpomexaHuueckue
MHEpLHUaJIbHbIE qyBCTBUTEIbHBIC JJIEMEHTBI.
Muxkpomexannueckue rupockonsl. — CII6, T'HI[ PO
HHUN  «3Bnexrponpubdop», I['YAIL, 2007, 87 c.
DOnexkTpoHHOE yuebHoe rmocodue. Pecypc xadeapsi.

JlykbsinoB JI.I1. MuKpOMEXaHUUECKHUE aKCEIEPOMETPhI
u mukponporeccopsl Ha [TAB. — CII6, I'DY «JIDTWy,
I'HI[ P® IHHUUN «Baexrponpubdop», 2005, 92 c.
OnexkTpoHHOE yuebHoe mocodue. Pecypc xadenpsi.

b. Bapanan, K. Bunoii, K. [[xomu. BU MOMC u ux
npumenenne. — M: Texuocdepsi, 2004.

booksgid.com>...vch-mjems-i-ikh-primenenie.html
padabum.com»>d.php?id=53300

629.7 CeBepoB JI.LA. MexaHnka TUPOCKONMYECKUX CHCTEM: 45
Cc28 Yuebuoe mocobue. — M.: MAU (TVY), 1996. — 212 c.

7. TlepedeHb JIEKTPOHHBIX 00Pa30BaTeIbHBIX PecypcoB HH(POPMAIHOHHO-

TeJeKoOMMYHUKauMoHHoi cetu UHTEPHET
[lepeuenr pecypcoB  uH(popManmoHHO-TeleKoMMyHuKamonHo cetu  MHTEPHET,
H€O6XOI[I/IMBIX AJIs1 OCBOCHHA NUCHUIIIIMHBI IPUBCACH B TaGHI/II_IG 9.

Tabmuma 9 - Tlepedenp pecypcoB HH(POPMAIMOHHO-TEICKOMMYHHKAIIMOHHON CETH
HMHTEPHET, HeoOXOOIUMBIX 11 OCBOCHUS JUCLIUIIINHEI
URL anpec HaumenoBanue

8. IlepeyeHb HHGOPMANMOHHBIX TE€XHOJIOTHIA
8.1.IlepevyeHb MPOrpaMMHOro0 odecneyeHus
[TepedeHp UCTIOIB3yEMOT0 MPOTPAMMHOT0 0OeCTICYeHHS TTpeicTaBiieH B Tabuie 10.
Tabmuua 10 — I[lepeyeHb nporpaMMHOTO o0ecredeHus
Ne n/mt HaumenoBanue

1 MATLAB
2 ANSIS



http://www.booksgid.com/hardware/37275-vch-mjems-i-ikh-primenenie.html
http://padabum.com/d.php?id=53300

12

8,2.IlepeuyeHb HH(POPMAIMOHHO-CITPABOYHBIX CHCTEM
[lepedyenp ncnonabp3yeMbIx HH)OPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpecTaBieH B Tabmuue 11.
Ta6muma 11 — [lepeyenpr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

He npenycMoTpeHo

9. MarepuajibHO-TeXHHYeCKas 0a3a
CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tabmuie 12.
Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

N . Homep
HaumeHoBaH#e cOCTaBHOW 4acTU MaTepUaTbHO-TEXHUUECKOM
Ne /it ayIUTOPUHU
6a3bl

2 MynbTuMeanitHas JEKIMOHHAS ayTUTOPHS b.M. a. 13-04

S) CrienmanusupoBaHHas gadoparopus «MUKPOMEXaHUIECKUX b.M. a. 13-03a
WHEPLUHAJIbHBIX YYBCTBUTEIBHBIX AJIEMEHTOBY

6 Creng

10.00oueHoYHBIE CpeACTBa AJsl POBeIeHUs POMEKYTOYHOM aTTecTAluH
10.1.CocTaB OIIeHOYHBIX CpEACTB NpUBECH B Tabuie 13
Tabmuua 13 - CocraB ¢oHa OIIEHOYHBIX CPEICTB ISl IPOMEXKYTOUHOM aTTecTaluu

Bua npomexyTo4HoOM arrecTanuu [IpuMepHBIil IepeYeHb OLEHOYHBIX
CPEICTB
DK3aMeH Cnucok BOIpoCOB K SK3aMEHY;
TecTsl.
Brinonnenue KypcoBoii paboThI OKcrnepTHass  OLEHKa Ha  OCHOBE
TpeOOBaHUI K COACP)KAHUIO KYpCOBOU
paboThI 1O TUCIHUITIIHE.

10.2.B xadecTBe KpUTEpUEB OIICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHUS) KOMIIETEHIIMN
oOyJaronuMucs  TpUMeHsieTcs  S5-0OayutbHash — MIKajJia  ONEHKH  C(OPMHPOBAHHOCTH
KOMIIETEHIIMI, KoTopas mpuBeneHa B Tabnume 14. B TeueHume cemecTpa MOXKET
ucrnonb3oBatbes 100-0amnpHas IMIKajia MOIYJIBHO-PEHTHHTOBOM CHCTEMBI Y HHUBEPCHUTETA,
OpaBUjia  HCHOJB30BAHUS  KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM  JIOKAJIbHBIM
HOpMaTUBHBIM akToM ['YAII

Tabmuua 14 —Kpurepun olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OI1reHKa KOMITETEHITUN

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA
S-0aibHas 1Kaia

— oOyuaronuiicss Try0OKO M BCECTOPOHHE YCBOWJ INPOTPAaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTUYHO, I10CJIEZI0BATEIBHO U TPAMOTHO €T0 U3J1aracr;
— ONUPAsCh HA 3HAHUS OCHOBHOW U JIOMOJHUTENILHOW JIUTEPATYpHI,
TECHO TPUBA3BIBAET YCBOCHHBIE HAYYHbBIE IIOJOKEHUSA C
IPAaKTUYECKOH 1eATEIbHOCThIO HAlIPaBJICHUS;

— yMeJ10 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOIHO BJIAZICET CUCTEMOM CTIEIUATU3UPOBAHHBIX MOHSATHH.

«OTJIMYHO»
(Ga4YTCHO»
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Or11eHKa KOMITETEHITHHN

5-OautbHad mIKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

XOPOIIIO
(«BaYTCHO»

— oOyyJaromuicss TBEpPAO YCBOWJ MPOTPAaMMHBIA  MaTepHall,
rpaMOTHO U IO CYIIECTBY H3JIarac€T €ro, ONUpasCh Ha 3HAHUS
OCHOBHOM JINTEPATYPHI;

— HC JOIMYCKACT CYICCTBCHHBIX HCTO‘IHOCTCﬁ;

— YBA3bIBACT YCBOCHHBLIC 3HAHUA C HpaKTquCKOﬁ ACATCIIBHOCTBIO
HaITpaBJICHHA,

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 000O0IIECHMS;
— BJIAJIEET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

«y/IOBIIETBOPUTEIIHHO
«3auTEHO»

— oOyyJarouuiicss yCBOWJI  TOJIBKO OCHOBHOM  MPOTPaMMHBIN
MaTcpuall, o CymeCTBy HU3jaracTt €ro, onupassCb Ha 3HaHUA TOJIBKO
OCHOBHOM JINTEPATYPHI;

— JOIMYyCKAacT HCCYIICCTBCHHBIC OIIINOKH 1 HETOYHOCTH,

— UCHBITBIBACT 3aTPYAHCHUA B IMPAKTUYCCKOM NPHUMCHCHUU 3HAHUH
HaITpaBJICHHA,

— c1a00 apryMEHTHPYET HayYHBIE TIOJIOKCHHUS;
— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;
— YaCTUYHO BJIJICET CUCTEMON CIeIMAaTN3UPOBAHHBIX TTOHATHA.

«HEY/IOBIECTBOPUTEIHHO
«HE 3aYTCHO»

— o0yyaromuiicss He YCBOWJI 3HAYUTENbHOM YacTH MPOTrpaMMHOIO
MaTepuana;

— IONyCKaeT CYIIECTBEHHbIE OIIMOKM UM HETOYHOCTH MpH
paccMoTpeHuH mpo0aeM B KOHKPETHOM HaIlPaBJICHUU;

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OpMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIE 32JaHUSI WJIM HHbIE MATEPHAJIbI:
Bomnpocs! (3agaun) 11 5K3aMeHa npeicTaBieHs! B Tadnuue 15.

Tabnuna 15— Bonpocs! (3agaun) ams 3K3aMeHa

Kon
No mi/mm [Tepedenn BOmpocoB (3a1a4) JUTs IK3aMeHa
MHAMKATOpa
1 Knaccupukamus MMI' 1 MMA. TIK-1.3.1
2 [Ipunnun pevictBus MMI' pa3nuyHbIX TUIIOB. TIK-1.3.1
3 Monudukarnuu u npuHIUNn qeicTuss MMA. TIK-1.3.1
4 MaremaTtnueckas MOEIb AMHAMUKY BUKeHUS yyBcTBUTENbHOrO | IIK-1.3.1,
sanementa MMI' LL-tuna. [IK-1.V.1,
[IK-1.B.1
5 MaremaTtnueckas MOAEIb AMHAMUKY IBUKeHUs yyBcTBUTENbHOrO | [IK-1.3.1,
snmemMenta MMI' RR-tumna. [IK-1.V.1,
[IK-1.B.1
§) YcranoBuBieiics pexxuM padotst MMI'. Csi3p mapameTpoB [K-1.3.1,
KoJIeOaHul ¢ (PU3MUECKMMH TapaMeTpaMH YyBCTBUTEIBHOTO [IK-1.V.1,
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3JIEMEHTA. [1IK-1.B.1
7 YacroTtHbie xapaktepuctuku MMI™ 1 paboyast mosioca 4acTor. IK-1.3.1,
[IK-1.¥.1,
[1IK-1.B.1
8 CBsI13b aMIUTMTYIHBIX U ()a30BBIX COOTHOLICHUH BTOPUYHBIX [K-1.3.1,
konebanuit MMI' B yCTaHOBHBIIIEMCSI PEIKUME. MK-1.V.1,
[IK-1.B.1
9 Crarunyeckue U JuHAMUYECKHE XapakTepucTuku MMA. [K-1.3.1,
[IK-1.¥.1,
[IK-1.B.1
10 Hctounrku ommboxk B MMIT u MMA. IIK-1.3.1,
[IK-1.¥.1,
[IK-1.B.1
11 AHaJIUTHYECKHUE METO/IBI pacueTa MEXaHUYECKUX XapaKTEPUCTHK [K-1.3.1,
MMI' u MMA. [K-1.Y.1,
[IK-1.B.1
12 [IpuHIMIT IEWCTBUSA EMKOCTHBIX JaTYUKOB NEPEMELLIEHHUI T1IK-1.3.1,
YyBCTBUTEIBHOTO 35ieMeHTa B MMI™ 1 MMA. OcHOBHBIE [K-1.Y.1,
COOTHOUIEHUs. Bompocsl mpoeKTUpOBaHMUS. MK-1.B.1
13 DJIEKTPOCTATUYECKUE JATUYMKHU YIPABISIONICH CUIIBI 1 MOMEHTA. IK-1.3.1,
Pacder sHepreTHUeCKUX XapakKTEPUCTUK U JIMHEHHOCTH IK-1.Y.1,
npeoOpa3oBaHusl. MK-1.B.1
14 [IpeoOpazoBarenu «eMKOCTh - HAMPsDKEHHE». BUbl IK-1.3.1,
npeoOpaszoBareneil U pacueTHbIe COOTHOILLIEHUSI. IK-1.V.1,
[1IK-1.B.1
15 CTpyKTypBI CUCTEM aBTOT'€HEPATOPHOTO BO30YykaeHus nmeppuunbix | [1K-1.3.1,
konebanuit B MMI'. PacueT mapamMeTpoB yCTaHOBUBIIUXCS MK-1.V.1,
KOJICOAHHUH. IIK-1.B.1
16 CTpyKTypa ¥ IPUHIUT PaOOTHI CUCTEMBI BO30YXICHUS [1K-1.3.1,
NEepPBUYHBIX KoneOanuit B MMI' ¢ onmopHBIM reHepaTOpOM. MK-1.V.1,
[1IK-1.B.1
17 ®dopmupoBaHue KOHTYpa Ga3oBOi MOACTPOiKH yacToThl omopHoro | I1K-1.3.1,
reHepatopa. Beibop mapamMeTpoB KOHTYpa. IK-1.V.1,
[IK-1.B.1
18 [Tpunuuns! popmMupoBanus BEIXogHOTO curHana B MMIT u MMA [K-1.3.1,
B Ipubopax npsamMoro usmepenust. CXeMOTEXHUKA U3MEPUTENBLHOTO | [[K-1.V.1,
KaHaJa. [IK-1.B.1
19 ®opmupoBanus BeIXOAHOTO curHaiga B MMI' u MMA B npubopax | [IK-1.3.1,
KOMITEHCALIMOHHOI'O THUIIA. [IK-1.V.1,
[IK-1.B.1
20 Crabunuszanus aMIUIMTY/bl IEPBUYHBIX Konebanuit MMIT [K-1.3.1,
yIpaBiIeHUEM aMILTUTYOM UMITYJIbCOB BO30YXKICHHUS. [IK-1.V.1,
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IIK-1.B.1
21 Crabunuzamus aMIUTMTY/Ibl IEPBUYHBIX KoJieOanuit MMI IIK-1.3.1,
yIpaBICHUEM [UTUTEILHOCTHIO HMITYJIBCOB BO30YKICHUSI. IK-1.V.1,
IIK-1.B.1
22 ConpsikeHre 4acTOT MEPBUYHBIX U BTOPUYHBIX KOJICOaHUI] . [K-1.3.1,
CXxeMOTeXHUKA U BapUAHTHI PELICHUS 3a/1a4U. IK-1.V.1,
IIK-1.B.1
23 OcCHOBHBIE TEXHOJOTUYECKUE MpoIiecchl Tpou3BoacTBa MMI 1 TIK-1.3.1,
MMA. IK-1.V.1,
IIK-1.B.1
24 MeTroauky 3KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN XapaKTEPUCTUK [K-1.3.1,
MMI' u MMA. [K-1.Y.1,
IIK-1.B.1
25 TexXHONIOrHYECKOe U CIEIUATBHOE 000y IOBAaHUE NS 1IK-1.3.1,
MPOU3BOACTBA UCTIBITAHUH. IIK-1.VY.1,
IIK-1.B.1
26 ABTOMAaTH3a1Ms SKCIEPUMEHTAIIBHBIX HCCIIeIOBaHUNA. MeToabl IIK-1.3.1,
00pabOTKH JaHHBIX YKCIIEPUMEHTA. [IK-1.V.1,
IIK-1.B.1
27 O1nieHKa cily4allHbIX TOTPEIIHOCTEN BBIXOIHOTO curHaia MMI™ u IIK-1.3.1,
MMA meronom Bapuanuu AjaHa. TIK-1.V.1,
IIK-1.B.1

Bomnpocs! (3agaun) 11 3auera / nudepeHnpoBaHHOTO 3a4eTa peicTaBieHbl B Tabiuie 16.

Ta6muia 16 — Boripocs! (3amaun) mist 3avera / audd. 3adera

Ne i/t

[Tepedyens BonpocoB (3amay) 11 3aueta / auddepeHInpoBaHHOTO 3aUeTa

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Tembl 1 3a71aHKE A7 BBIIOJTHEHUSI KYPCOBOI pabOTHI / BHITIOJIHEHUS! KyPCOBOTO IPOEKTA
MpeACTaBJICHBI B Tabmwmie 17.

Tabmuua 17— I[IpuMepHbIil IepedeHb TeM s BBIIOJIHEHUS KYpPCOBOM pabOTHI / BBIOIHEHHS

KYpPCOBOTO IPOEKTA

Ne i/t

[TpumepHBIii TepeueHb TeM ISl BHITOJIHEHUS KYpPCOBOM paObOThI / BHITOTHEHUS

KYpCOBOTO TIPOEKTa

Uccnenosanue nuaamuku MMI' RR-tuma

Uccnenosanue nuaamuku MMI™ LL-tuna

Pa3paboTka MaremMaTHaecKoi MOJIEIN U CCIIeIOBaHNUE KoJieOaHUH pe3oHaTopa B

MHUKPOMCXAaHUYCCKOM BOJTHOBOM T'MPOCKOIIC

[TpoekTHpoBaHKUE CHCTEMBI aBTOT'€HEPATOPHOTO BO30Y)aeHust MMI'

[TpoekxTupoBanue cucteMbl Bo30yxaeHuss MMI' ¢ onmopHBIM reHEpaTopoM

[TpoexTrpoBaHre U3MEPUTEIHLHOTO KaHaJIa TIPUOOPa PSIMOTO U3MEPECHUS

~N[o| o b~

[TpoekTupoBaHue U3MEPUTEITHHOTO KaHala MPUOOpa KOMIIEHCAITMOHHOTO THIIA
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DKCIepUMEHTAIBHOE MCCIIE0BAaHNE METPOJIOTUYECKUX XapakTepucTuk MMA

9 DKCIEPUMEHTAIIBHOE HCCIIEIOBAHUE METPOJIOTHUECKUX XapaKTepucTuK MMI

Bonpocs! 1711 TpoBeIeHUsT TPOMEXKYTOYHOM aTTeCTalliy MPU TECTHPOBAHHUH TPECTABIICHBI B
tabiuue 18.

Tab6mmia 18 — [TpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

Neo mi/mm [IpumepHBIil IEpedeHb BOMPOCOB 7151 TECTOB

He npenycmorpeno

[lepeyeHr TEM KOHTPOJBHBIX pabdOT MO AUCHUIUIMHE OOYYAIOMIMXCS 3a09HOW (HOPMBI
oOydeHus, mpecTaBieHbl B Tabwuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4.Metoauueckue MarepHaibl, OIpPENENAIONe MPOLEAYPbl OLEHUBAHHUS HHIUKATOPOB,
XapaKTepU3yloIMX d3Tanbl  (GOPMUPOBAHMUS KOMIIETCHLMH, CcOAepKaTrcs B  JIOKAJIbHBIX
HOopMaTUBHBIX akTax ['YAII, pernmameHTUpYIOMKX MOPSAOK U MPOLEAYPY MPOBEACHUS TEKYIIErO
KOHTPOJIS YCIIEBAEMOCTH M TTPOMEKYTOUHOM aTTecTaruu odydaronuxcs 'Y AIL

11.MeToauyecKkue yKa3aHusi 15 00yYaOIIMXCS 110 OCBOEHUIO
AUCIUINIHHBI

11.1. MeToauyeckne yKazaHus JJs 00yYAOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOT0 MaTepraJja

OcHOBHOE Ha3zHAYEHHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOHN JIEKIIUH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(MOPMAIUIO MO TEME, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JTOCTIIKEHUI HaydyHOW MbICITU. B ydeOHOM mpoliecce JEKIUs BBIMONTHIET METOJOIOTUIECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpOOJIeMBI, JaeT ILEIbHOE MPEICTaBICHHE O JUCLUIUINHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[Mnanupyemsl pe3yabTaThl IPU OCBOCHUH 00YYaIOIIUMCS JICKITMOHHOTO MaTepuaa:

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0 KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIO/IaBaATEIIEM;

— pasBuTHEe TPO(ECCHOHATHLHO—ICIOBBIX  KAdecTB, JIOOBM K TMpeaMery |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOIMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOW paOOTHI;

— TOJyYeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKU H O
MPOTHO3€E UX Pa3BUTHI HA OJIMKAMNIIINE TOIBL;

— Hay4HMTCsl METOIWYEeCKH o0pabdaTbiBaTh Marepuan (BBIACIATH TJIABHBICE MBICTH M
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPATh HMX B  Pa3JIMYHBIX
dopmynupoBKax);
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— TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TTOHSITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKAATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja TMpU TMPOBEACHUM KOPOTKUX TUCKYyCCH 00
OCOOEHHOCTSIX PUMEHEHHS OT/ICTBbHBIX TEMATHUK TI0 TUCIUTIINHE.

CtpyKTypa npeaocTaBiICHHs JIEKIIMOHHOTO MaTepuana;

— O3HAaKOMJICHHE CTYJICHTOB C  (U3MYECKUMH 3aKOHAaMH W  TMPUHIMIIAMHA
(GYHKIIMOHUPOBAHUS MUKPOMEXaHUYECKUX THPOCKOIIOB U aKCEIIEPOMETPOB;

— M3JI0XKEHHE METOAOB  MAaTEMAaTHMYECKOI'0  ONHCAaHMS  JUHAMUKH  JIBMOKCHUS
MHUKPOMEXaHWYECKUX THPOCKOIIOB M aKCEJIEPOMETPOB pa3IMYHBIX THIIOB M OICHKH WX
METPOJIOTHUECKUX XaPAKTEPUCTHK;

— O3HAaKOMJICHHE C METOJaMH BO30YXKIEHHUSA ©  CcTaOWiau3anuu  KoJeOaHuit
MEXaHUYECKUX MACC MUKPOMEXaHUYECKUX THPOCKOIIOB;

— U3JOXKEHHE CHOCOOOB PETUCTpAllMM  JIBWXKEHUS YYBCTBUTENBHBIX Macc B
MUKPOMEXaHUYECKIX THPOCKOIAX M aKCEeIePOMETPax U MEePBUIHON 00pabOTKH N3MEPEHHIA;

— O03HAKOMJICHHE C BOIPOCAMH MPOCKTUPOBAHHS OTACIbHBIX (DYHKIIMOHAIBHBIX Y3JI0B
MHUKPOTHPOCKOIIOB U aKCEJIIEPOMETPOB U — MPUOOPOB B IIEJIOM;

— U3JIO)KEHHE METOJOB U  CcmocoOoB  ¢GopMHpOBaHUS OOpaTHBIX CBsSI3€ B
MUKPOMEXaHUYECKIX THPOCKOIAX M aKCeePOMETpax KOMIECHCAIIHOHHOTO TUIIA;

— O03HAKOMJICHHE CO CpPEJICTBAMHM aBTOMATH3allUM HCCIEAOBAHHUS W TPOCKTHUPOBAHMS
MBMC;

— O3HAaKOMIIGHHE C BOIPOCAMU TEXHOJOTHU H3TOTOBJICHHUS MHUKPOMEXaHUYECKHX
puOOPOB U YCTPOUCTB;

— wu3ydeHHWe  (HaKTOpPOB, OMNPEACISIIONIUX  IMOTPEITHOCTH  MHUKPOMEXaHHUYECKUX
TUPOCKOTIOB U aKCETIEPOMETPOB M CIIOCOOOB MX KOMIICHCAIIHH.

11.2.MeToauyeckne yKa3zaHusi AJsi OOy4alOIIMXCS IO MPOXO:KIEHUIO TPAKTHYECKUX
3aHATHH

[IpakTuueckoe 3aHSATUE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTro
mpolecca, 3aKIIF0Yaroniasicsi B BHIOJIHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM IPETOAaBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHHUS HAyYHO-TEOPETHUYECKHX OCHOB Yy4ueOHOM
JTUCITUTUIMHBL, TPHOOPETEHUSI yMEHUN U HABBIKOB, OTIBHITA TBOPYECKON JAESITEITLHOCTH.

[enbio MpakTUYECKOTO 3aHATHUS AJIs1 00y4aIOUIerocs sBJsieTCsl IPUBUTHE 00ydaroIeMcs
YMEHHH U HaBBIKOB MMPAKTUYECKOW NESITEIBHOCTH 10 U3y4aeMOU TUCUUILINHE.

[Inanupyemble pe3yabTaThl IPYU OCBOEHUHU O0yYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKkperuieHue, yriayOJleHue, pacildpeHre W JAeTaau3alus 3HAHWA MpU PEIIeHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOU y4eOHOM
JTUCUUTLTAHBI;

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI MOJYYEHHBIX 3HAHUM s
BBITIOJTHCHMS 3aTaHMUI;

— ofecrieueHne palMOHAILHOTO COYETAaHUs KOJUIEKTUBHON M WHIMBUAYAIBHON (opM
o0Oy4eHusl.
OYHKIUY MPAKTUYECKUX 3aHITUI:

— TO3HaBaTeIbHAas;

— pa3BHBaloOILas;

— BOCIIATATEJbHAs.

[lo xapakTepy BBIMOJHAEMBIX OOy4YaIOIIMMCS 3aJaHUIl MO MNPAKTHUYECKUM 3aHATUAM
MOAPa3ACIAIOTCS Ha:
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— O3HAKOMHTEJIFHBIC, MPOBOAMMBIC C MENBI0 3aKPEIUIEHHS W KOHKPETH3alnuu
M3y4YEHHOTO TEOPETUIECKOTO MaTepHana,;

— aHaJIWTUYECKHE, CTABSIIUE CBOCH LIEJIBbIO MOy4YeHHEe HOBOM MH(OpMAIIMN Ha OCHOBE
(dbopMan30BaHHBIX METOJIOB;

— TBOpPYECKHE, CBSI3aHHBIC C IOJIy4CHHEM HOBOW MH(MOPMAIIUH IIyTEM CaMOCTOSTEIBHO
BBIOPAHHBIX ITOAXO00B K PELICHHIO 3a/1a4.

@opmbl OpraHM3anMU TPAKTHYECKUX 3aHATHUH ONPEAEIAIOTCS B COOTBETCTBUH CO
cneun(puyeckuMu 0COOEHHOCTIMH YUe€OHOH TUCIMIIMHBI U LEJISIMU 00yUYCHHUS.

TpeGoBaHus K NPOBEIEHUIO MPAKTUYECKHUX 3AHATHI

[Tpu npoBeieHU N MPaKTHYECKUX 3aHATHIA MPENo1aBaTelb TOJKCH

NPUIEPKUBATHCS CIIEAYIONIETO TUIaHa:

- U3JIOXKHUTD CYTh MPAKTUIECKOTO 3aHATHS M METOJUKY €0 BBHITIOJTHECHHUS;

- BBIJIaTh MHIMBHUIYaJIbHOE 33/IaHUE KAKIOMY CTYJICHTY TPYIIIIbI;

- KOHTPOJIUPOBATh AKTUBHOCTh CTYJICHTOB B TIPOIIECCE BBHITIOTHEHUS 33 JaHHUS;

- IPOBEPUTH PE3YJbTAT BBIOJHEHUS 3aJaHHs U OLCHHUTH TIOJHOTY M Ka4eCTBO BBITIOJHECHUS 110
100 6anbHOM 1IKaIe pEUTHHTA;

- OTMETHTH B )KYPHaJE MOCEIICHHUS TIEPCOHAITBHOE MTPUCYTCTBUE CTYICHTOB;

- IPOBECTH KOHCYJIBTAIMH IO MPOMYIICHHBIM TEMaM MPAKTUYSCKUX 3aHATHI;

- IPOBEPUTH PE3YIBTATHl CAMOCTOSITEIILHOTO OCBOCHHUS MaTepHalia 1o MPOITyIICHHBIM TEMaM.

11.3.MeToauueckue yKa3aHnus AJs 00y4aroUXcs 10 NPOXO0KAEHUIO JIa00PATOPHBIX padoT

B xone BwimonmHeHus 1a0OpaTOpHBIX paboTa OOyYaromIMiACS JOIDKEH YIIyOWTb U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOJUKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBaJU(UKAMOHHONW XapaKTEPUCTUKOW OO0ydaromerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne nmabopaTOpHBIX pabOT OOy4aIOMIMMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JUCLUIUIUHBI, ONpeneNseMOld YueOHBIM TIUIAaHOM M OTHOCHUTCS K CpEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 y 00y4aromerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHHUS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3aLUs TEOPETUUYECKUX 3HAHUHM, MOJIyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ananue u TpeOOBaHUSA K NPOBEACHUIO J1a00PATOPHBIX padoT

CrynenTsl pa30uBalOTCs Ha moarpymnmel, mo 3-4 denoBeka. llepenm mnpoBeneHnem
nabopaTtopHOi paboThl 0OyJaroIeMcs ciaelyeT BHUMATENbHO O3HAKOMUTHCSA C METOAMYECKUMHU
yKa3aHUsIMH 110 €€ BBIIIOJHEHUI0. B COOTBETCTBUM ¢ 3aJaHMEM OOYYaroIIUecs TOJDKHBI
HOJArOTOBUTh HEOOXOIUMBIC JaHHBIC, MOJIYYUTh OT TMPENOoJaBaTeist JOMYCK K BBIIOJIHEHHUIO
7a0opaTopHOil pabOTHI, BBITOJHUTH YKa3aHHYIO IIOCIIEAOBATENbHOCTh ACUCTBUI, IOIYYUThH
TpeOyeMble pe3ynbTaThl, 0QOPMUTH U 3aIUTUTH OTUET 10 JabOpaTOpPHOI padoTe.
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Crpykrypa u ¢popma ordera o 1a0opaTropHoii padore

Otuer o maboparopHOW paboTe [ODKEH BKIIOYATh B Ce0s: TUTYIBHBIN JIHCT,
GOopMyIUPOBKY 3aJaHUsl, TEOPETUUYECKHE I[OJIOKEHHUS, HCIOJIb3yeMble IPU BBINOJIHEHUU
nabopaTopHON pabOThI, OMMKMCAHUE MPOIIECCca BBIMOJHEHUS Ja00OpaTOPHON pabOTHI, MOTYyYECHHBIC
pPe3yabTaThl U BHIBOJBI.

TpebdoBanusi K 0(p)OpMIIEHUIO 0TYETA 0 JIADOPATOPHOI padoTe

[To xaxmoit mabopaTopHOil pabOTEe BBIMOJHICTCS OTACIBHBINA OTYET. THUTYJIbHBIA JIUCT
opopmisieTcss B COOTBETCTBUM C ImabiaoHoM (oOpasiom) mpuBeAcHHBIM Ha caiite ['YAII
(www.guap.ru) B paznene «CeKTop HOPMAaTHBHOH JOKyMEHTAIU». TEeKCTOBBIC U rpaduuecKue
Matepuaibl 0QOpMIISIOTCS B cooTBeTcTBUHU C jedcTBytoumMu ['OCTamu u TpebGoBaHUAMH,
npuBelcHHbIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHOM
JOKYMEHTALUU».

11.4.MeToauyeckne YKa3aHusi JAJsi OOyYalOUIUXCS MO TNPOXOKIEHHID KYPCOBOro
NPOECKTUPOBaHUs/ padoOTHI

KypcoBoii mpoekT/ paboTa mpoBOAUTCS € 1ETbI0 (POPMUPOBAHKS Y 00YJIAIONTUXCS OIBITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33724 IPOo(peCcCHOHATBHOMN e TeTbHOCTH.

KypcoBoii npoekt/ paboTa 1mo3BoJisieT 00yJaromemMycs:

— CHCTeMaTHU3UpOBaTh W 3aKpENUTh TIOJIYYEHHBIE TEOPETHYECKHE 3HAHHUS U
MPAKTUYECKHE YMEHHUS 10 MNPOPECCHOHAIBHBIM Yy4eOHBIM AUCHHUILUIMHAM W MOJYIsSM B
COOTBETCTBUU C TPEOOBAHUSIMHU K YPOBHIO MOJATOTOBKH, YCTAHOBIEHHBIMH NPOTrpaMMOi yueOHOU
JUCLUMIUIMHBL,  MPOrpaMMOil  TMOATOTOBKM  CHELMAIMCTAa  COOTBETCTBYIOLIETO  YPOBHS,
KBaTH(UKAITIH;

— TPUMEHUTH TOJIYYCHHBIC 3HAHUS, YMEHHUS M TPAKTHYECKHH OIBIT MPU PEIICHUU
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBUU C OCHOBHBIMU BUAAMH NPO(ECCUOHATBLHON AeITeIbHOCTH
0 HAIPABJICHUIO/ CTICIUATBHOCTH/ TIPOTPAMME;

—  yrayOuTh TEOPETUYECKHE 3HAHUS B COOTBETCTBUU C 3aJJaHHON TEMOI;

— cdopMupoBaTh yMEHHUS MPUMEHITh TEOPETHYECKHE 3HAHMUS TMPU PEIICHUU
HECTaH/IapTHBIX 33/1a4;

— TPHOOPECTH OIBIT aHAJUTUYECKOM, pPACYETHOM, KOHCTPYKTOPCKOW paboThl H
c(OopMHPOBATH COOTBETCTBYIOIUE YMEHHUS;

— chopmupoBaTh yMEHHUs PpabOTBI CO CHEIUAIBHOW JMTEPaTypoOH, CIPABOYHOM,
HOPMAaTUBHOM U MPaBOBOM JOKYMEHTAIMeH U HHBIMU HH()OPMALIMOHHBIMUA UCTOYHUKAMU;

— chopmupoBaTh yMEHHS (OPMYNHUPOBATH JIOTMYECKH OOOCHOBAHHBIE BBIBOIHI,
IPEUIOKEHHUS U PEKOMEH/IAIUH 10 pe3yIbTaTaM BBIIIOTHEHUS PaOOTHI;

—  pa3BUTh NPO(HECCHOHATHFHYIO TUCBMEHHYIO M YCTHYIO Pe4b 00yUYaroIIerocs;

— Ppa3BUTh CUCTEMHOE MBIIUICHUE, TBOPYECKYI0 WHULHATUBY, CAMOCTOSITENBHOCTD,
OpPraHU30BaHHOCTb U OTBETCTBEHHOCTH 32 PUHUMAEMbIE PEIICHUS;

— cdopMupoBaTh HAaBBIKM IUIAHOMEPHOM peryinspHoil paboOThl HajA pelleHueM
MOCTaBJICHHBIX 3a/a4.

CTpyKTypa NOSICHUTEJbHOH 3alIUCKH KyPCOBO#i padoThl / MpoeKTa

B coorBercTBUM ¢ conepkaHueM pasnenoB mporpaMMbel Ne 1, Ne 2 copepxanue
KypCOBOIO IIPOEKTa CBSI3aHO C  PAacyeroM, IPOCKTHUPOBAHUEM M  MOJCIHUPOBAHUEM
MHUKPOMEXaHUYECKMX TMPOCKOIIOB U aKCEJIEPOMETPOB.

1. Hcxonublie naHHbIE HA KYPCOBOM MPOECKT.

2. (Cxema W IpUHITUN ACHUCTBUS TPOSKTUPYEMOTO TTpUOOpa.

3. CrtpykTypHas cxema, ypaBHEHUs JUHAMHKH, JHHAMUYECKHE XapaKTCPUCTUKU
MIPOEKTUPYEMOTO TTpUOOpa.
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4. Pe3ynbTaThl NPOSKTUPOBAHMS 110 33IaHHOU TEME.
5. MonenupoBaHue TUHAMUKH C TIOMOIIBIO IPOTPAMMHOT0 00eCIIeYeHusl.
6. OreHka MorpemnHocTei.

TpebdoBanus K 0()OpMIICHUIO MOSICHUTEIBLHOM 3aNIMCKUA KYPCOBOH padoThl / MPoeKTa

TurynpHBIN THCT 0OPMIIIETCS B COOTBETCTBUU C MIa0JIOHOM (00pa3iioM) NMpUBEIEHHBIM
Ha caiite ['YAIT (www.guap.ru) B pazzaeine «CeKTop HOpMaTHBHOW JOKYMEHTAIUU». TeKCTOBbIC
U rpaduueckre MaTepuanbl opOpMISIOTCS B cooTBeTcTBHM ¢ aedcTByroummu ['OCTamu u
TpeOOBaHUAMH, MpHUBEACHHbIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CekTop
HOPMAaTUBHOM TOKYMEHTaLlUH».

11.5.MeToauyeckne yKa3aHusi JJisl O0y4alOMIUXCS MO TPOXOKIEHHID) CAMOCTOSITEILHOIM
padoThI

B xone BBIOMHEHHS] CaMOCTOSITEIFHOW PabOThI, 00yJarONIUCs BHITIOJIHSIET paboTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IPEIOAaBaTelisi, HO 0e3 ero HemoCpeACTBEHHOTO
y4acTus.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B Ce0s KOHTPOIBHYIO PaboTy.

B mporecce BBITTOIHEHUST CaMOCTOSTEIBLHOM paboThI, y oOydaromerocs (GopMHUpPYETCs
1eecoo0pa3Hoe IaHUPOBaHUE pabovero BpEMEHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHH M CHCTEMATH3allM¥ NPUOOPETAaeMbIX 3HAHHIA, OOECTICUYMBACT BBICOKHIMA
YPOBCHL YCIICBACMOCTU B IICPUOJ 06yquH${, MOMOracT IMOJYYUTL HABBIKU IMOBBIIICHUA
po)eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckuMi ~ MaTepualaMH,  HAMPAaBJISIONIMMH  CaAMOCTOSITENILHYIO  paboTy
00y4aromuXxcs BISIETCS y4eOHO-METOIMYECKUI MaTepral Mo JUCIUTUIAHE.

11.6. MeTonnyeckune yKazaHHus AJisl 00y4aIOIIHUXCS MO MPOXO0KIEHUI0 TEKYIIEro KOHTPOJIA
yCIeBaeMoCTH

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJb KadecTBAa 3HAHUM
00y4aroIuXcsl, OCYLECTBIAEMOIO B TEYEHHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUIAHBIL.

Ilopsnok  HpOXOXKACHHWS  TEKYHIEro  KOHTPOJSA  YCIIEBAEMOCTH  ONPEIEIAETCS
[onoxenusmu I'VAII «O TekylmeM KOHTpOJIE YCIEBAEMOCTU M IPOMEXYTOUYHOW aTTECTallMH
cryaentoB ['VAII, oOydaronmxcsi mo mporpammbl BbIciiero odpaszoBanusi» U «O MOAYIbHO-
PEUTHHTOBOI CUCTEME OIIEHKH KauecTBa yueOHOI paboThl cTyneHTOB B 'Y All».

11.7. MeToan4yeckue yKazaHusi il OOYYAIOLIMXCH IO NMPOXO0KIEHUIO NMPOMEKYTOUYHOM
arrecTauMu

[IpomexyTouHas  aTTectauus  OOydYalOIIMXCS ~ MpeAyCMaTpUBAaeT  OLICHUBAHHE
POMEXYTOUHBIX U OKOHYATEIbHBIX PE3Y/IbTATOB 00YyUEHHS 110 TUCIUIUIMHE B OpPME IK3aMeHa.

Cucrtema o1eHOK M TpeOOBaHUS K METOAaM NPOBEIEHUS MPOMEXKYTOYHON aTTecTalluu
OCYILECTBIISICTCSI B COOTBETCTBHHM ¢ TpeOoBaHusiMu llonoxenuit «O TeKylmeM KOHTpOJIE
yCIIEBaEMOCTH M NMPOMEXKYTOUHOM arTectanuu ctyneHToB 'Y All, 0O6ydaronuxcst 1o mporpaMMal
BBICIIETO OOpaszoBaHus» M «O MOIYJIBHO-PEHTHHTOBOM CHCTEME OILICHKH KadecTBa Y4eOHOMU
pabotsl ctynentoB B 'Y Ally.
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