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AHHOTANUA

Huctunmuaa «MUKpOMEXaHWMYECKHE  MPUOOPHI M yCTPOMCTBa»  BXOAWT B
00pa30oBaTeNbHYI0 IPOTPaMMBI TIOJTOTOBKU CTYAEHTOB 1o HampaBieHuio «24.03.02 «Cuctemsl
yIpaBiIeHUs BUKEHUEM U HaBUTALMS» HaIpaBieHHOCTh «lIpubopel u cucTeMbl OpHeHTaIuH,
cTa0MIM3anuy 1 HaBuraum». Jlucuurmna peanusyercs kadenapoit Nel3.

enbto quctumiuzbel «MuKpoMexaHuyeckrue IpuOophl U yCTPONUCTBa» SBJISETCS U3YUYECHUE
MPHUHIIMIIOB TOCTPOSHUS, TPOSKTUPOBAHUS U U3TOTOBIICHUS MHKPOMEXaHUYECKUX MPHOOPOB U
YCTPOMCTB,  OONAgalONMX  YHUKAJbHBIMM  MaccorabapUTHBIMU U CTOMMOCTHBIMHU
XapaKTePUCTUKAMU, O3HAKOMIICHUE ¢ 00JACTsIMU X IPUMEHEHUS U TIEPCIEKTUBAMHU Pa3BUTHSI.

JucrunnuHa HamejaeHa Ha (HOPMUPOBAHHE Yy BBITYCKHHKA po¢eCCHOHATBHBIX
KOMIIETEHIINN:

[1IK-1 «Crnocoben pa3pabarbiBaTh OTHAENbHbIE JETald U y3Jbl MPHUOOPOB OpPHEHTAIUH,
HaBUTAIlMH U CTAOMIIN3AIIUH JICTATEJIbHBIX arapaToBy.

CopepxaHue NHUCUMIUIMHBI OXBaThIBAa€T KpPYI BOINPOCOB, CBA3AHHBIX C H3y4YE€HUEM
MPUHIIAIIA ACHCTBUS U TPOBEACHUEM PACUETOB MUKPOMEXaHUYECKUX MPHUOOPOB M YCTPOICTB, a
TaK)Ke M SKCIIEPUMEHTAIIbHOMY HCCIIEIOBAHUU UX XapaKTEPUCTHUK.

[IpenogaBanue TUCHUIUIMHBI TpeIycMAaTpUBaeT cleayiomme (opMmbl OpraHu3anuu
y4eOHOro mporecca: JEKIUH, JIa0opaTopHbie pabOThl, CaMOCTOSITENbHAs paboTa CTyACHTA,
KOHCYJIbTaI[I1

[IporpaMMoil IHUCHHUIIIMHBI MPEIYCMOTPEHBI CIEAYIOIME BUIBI KOHTPOJS: TEKYILIUN
KOHTPOJIb YCTIEBAEMOCTH, IPOMEKYTOUHAS aTTecTanus B hopMe IK3aMeHa.

OO6mmas TpyA0€MKOCTh OCBOCHHMSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX eMUHUIIB, 108 "acos.
SA3bIK 00y4YEHUS 110 AUCIUTUITMHE «PYCCKHUI».



1. TlepeueHb NJIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHS 10 AUCHUILINHE
1.1. Heau npenoaaBaHusl AU CHUNIHHbBI

[enbto quctmminHbl «MUKpoMeXaHNUECKHE MPUOOPBI U YCTPONCTBAY SIBISIETCS U3y4EHUE
MPHUHIIMIIOB TOCTPOEHUS, TPOSKTUPOBAHUS M MU3TOTOBICHHUS MUKPOMEXaHUYECKUX MPUOOPOB U

YCTPOMCTB,

00JIa 10X

YHUKAJIbHBIMHU

MaccorabapuTHBIMU |

XapaKTCPUCTUKAMH, O3HAKOMIJICHUC C 001acTIMA X MPUMCHCHUA U ICPCIICKTUBAMU pPAa3BUTHA.

1.2.]lucuuruiiHa BXOAWT B COCTAaB dYacTd, (OPMHPYEMOW YYaCTHUKAMH OOpa30BaTEIbHBIX
OTHOILIEHH, 00pa3oBaTeIbHON MPOrpaMMBI Beiciero oopasosanus (naee — OI1 BO).

1.3.lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHNs MO TUCIUIIUHE, COOTHECEHHBIX €
IVIAHUPYEMBIMHU Pe3yJIbTaTaMH OCBOCHHSI 00pa30BaTeIbLHOI NMPOrpaMMbl

B pesynbrate w3yueHus AMCHUILIMHBI OOYUYAIOUTUICS JOJDKEH O0NanaTh CIEAYIOUTUMU
KOMIIETEHIIMSIMU WIHA UX 4acTAMU. KOMIIETEeHIIMM ¥ MHAMKATOPBI UX TOCTHUKEHUS NIPUBEACHBI B

Tabimue 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIMNA U MHANKATOPOB X JOCTHKCHHS

Kon u
Kareropus (rpymnmna) Kon v HanMeHoBaHME NHIUKATOPA AOCTHKECHHUS
HauMEHOBaHHE
KOMIIETCHIIUH KOMIIETCHIINH
KOMIIETCHIINH
I1K-1.3.1 3HaTh OCHOBBI IPOEKTUPOBAHNUS U
pacuera 3JIEMEHTOB U y3J10B IPUOOPOB U CUCTEM
[IK-1 Criocoben OpPHMEHTAIMH, HaBUTallU1 U CTa0MIN3aiH
pagpa6aT])IBaT]) JICTATCJIbHBIX aIllapaToB
OTJIENbHBIE NECTAIH U
[TIK-1.VY.1 ymeTb BBITIOIHITH HEOOXOIUMBIS
Y3761 PUOOPOB
[TpodeccnonanbHble pacueTsl, CBA3aHHbIE C IPOCKTUPOBAHUEM
OpHEHTalu1
KOMIIETCHIINH P ’ 3JIEMEHTOB M Y3JI0B IPUOOPOB U CUCTEM

HaBUTAIUH U
CcTa0MIM3anun
JIeTaTEIbHBIX
anmaparoB

OpHEHTAIINH, HABUTAIIMH U CTa0MITU3aIUN
JIETaTebHBIX alllapaToB

I1K-1.B.1 BnageTs METOOUKAMU
HpOGKTI/IpOBaHI/I}I, B TOM 4HHCJIC C
HNCITIOJIBb30BAHUCM KOMHBIOTepHI:IX TGXHOHOFHI’I

— MaremaTtuka,;

2. Mecto tucuuniauHbl B cTpykrype Ol
JucnunnuHa Oa3upyeTcsi Ha 3HAHMIX, paHee MPUOOPETEHHBIX CTYACHTAMH TPH H3YYCHHH
CIIEAYIOIINUX AUCLIUTIINH:

— BBenenmne B CIIeNHAIILHOCTE,

— TeopeTrndeckas MEXaHUKA;

— Oduzmnka;

— OCHOBBI TEOpUU YIIPABICHHUS;

— DJIEeKTPOHUKA;

— OCHOBBI MOJICTUPOBAHUS TIPUOOPOB U CUCTEM;
— ABTOMaTH3aIMs UHKEHEPHBIX PACUETOB;

— TexHomnorust mpuOOPOCTPOCHHUS;
— T'upockonmueckue npruOOpPsl U CUCTEMBI.

CTOMMOCTHBIMH




3HaHUs, TOJNyYCHHbIE TIPH W3YYCHHH Marepuaja JaHHOM IUCHUIUIMHBI, HWMEIT Kak
CaMOCTOATCIIBHOC 3HAYCHHUC, TaK W MCIIOJIB3YIOTCA MpPU HUCIOJIB3YIOTCA HOpU IMOATOTOBKC
BBITTYCKHOHM KBAJIM(PUKAIIMOHHOMN pabOThI OakaiaBpa.

3. OobeMm qucuumianHbl B 3E/akagemM. yac
JlanHbie 00 001meM 00beMe TUCIUTUTHHBI, TPYIOEMKOCTH OTACIbHBIX BUIOB YU4eOHOU pabOTHI 1O
TUCIUTIINHE (M pacrpeesIeHne 3TON TPYJAOEMKOCTH 110 CEMeCTpaM) MpeICTaBlIeHbI B TabIuIIe 2

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUILTUHBI

Bun yuebHoil paboTh TpynoeMkocTh 10
Beero ceMecTpam
Ne8
1 2 3
OO6mast TpyaoeMKocTh aucuunanabl, 3E/(uac) 3/ 108 3/ 108
U3 Hux uacoe npakmuueckoii no020moeKu 20 20
AyoumopHnuie 3anamus, BCero vac., 40 40

B mom uucne

nexiuu (JI), (dac) 20 20
[Ipaktuueckue/cemunapckue  3anarus  (I13),

(gac)

naboparopusie padbots (JIP), (dac) 20 20

KypcoBoii nmpoekt (pabota) (KII, KP), (4ac)

Dk3aMmeH, (4ac) 27 27
Camocmoamenvnas paboma, BCETo (dac) 41 41
Bujx npomMe:xyTo4HOI aTTecTAlMU OK3. OK3.

4. Coaepxanne TUCHUILTHHBI
4.1. PacnpeaesjieHUue TPYA0eMKOCTH JUCHUIJIMHBI 10 pa3aejiaM U BUIAM 3aHATHI
Pazaenbr 1 TEeMbI TUCHIUTIIMHBI K UX TPYAOEMKOCTH ITPUBECHBI B Ta0IUIIE 2.
Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBI U UX TPYAOEMKOCTh

Pa3gensl, TeMBI TUCIUTIINHEI Jlekmmu | 113 JIP KII CPC
(gac) (uac) (wac) | (gac) (gac)

Cemectp 8
Paznen 1. Mukpomexannueckue 4 3

JaT4YUKHU U aKTyaTOPBI
Tema 1.1. JlaTunky naBiaeHHs

Tema 1.2 MEMC - natuuku
MarduTHOTO IT10JIS

Tema 1.3 MEMC — aktyaTopsl




Paznen 2. Teoperudeckne OCHOBBI
MUKPOMEXaHUIECKUX TUPOCKOIIOB
(MMTI') u akcenepomeTrpoB (MMA)

Tema 2.1 OcHOBHBIE CTPYKTYpHI W
moxenun muHamukn MMIT LL, RR u
R tumos

Tema 2.2. OCHOBHBIE CXEMBI U
OPUHIUIB! QYHKITUOHUPOBAHUS

MMI'

Tema 2.3 OCHOBHBIE CXEMEBI U
MPUHIIAITEI PYHKITHOHUPOBAHUS
MUKPOMEXaHUIECKUX
aKceJIepOMETPOB

Tema 2.4 Cratuka v quHamuka MMIT
u MMA.

Tema 2.5 OcHOBHEIE
TEXHOJIOTHYECKHUE TTPOIIECCHI
npouszBoactea MMI' u MMA

20

20

Paznen 3. Mukpomexanuueckue
I/IHepI_II/IaJIBHBIG MOI[y.HI/I N CUCTEMBbI
OpUEHTAIMH W HAaBUTAIIHH

Tema 3.1 MukpomexaHuueckue
MHEPIUAIBHBIC MOTYJIH

Tema 3.2 MukpomexaHuuecKue
CHCTEMbI OPHECHTAIINN ¥ HABUTallUU

Pasnen 4. DnemeHTHAs 0a3a 1 OCHOBBI
TEXHOJIOTHH MPOU3BOJICTBA
MUKPOMEXAHUYECKHUX CTPYKTYP

Tema 4.1 DnementHas 6aza MEMC

Tema 4.2 XapakTepUCTUKH
MaTepHaIOB UCIOIb3yEMBIX IPU
npousBoacTee MEMC

Tema 4.3 OcHOBHEBIE
TEXHOJIOTUYECKHE MPOIIECCHI
npousBoactea MEMC

Hroro B cemectpe:

20

20

32

Hroro:

20

20

32




4.2. Coaep:xaHue pa3/ejioB U TeM JEeKIUOHHBIX 3aHATHH
ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHH IPUBEACHO B TabauIe 3.

Tabnuua 4 - Cogeprkanue pa3fesoB U TEM JIEKIIMOHHBIX 3aHATHH

Howmep paznena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

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

JlaTyuky ~ fAaBieHHs ~ [OpsAMOro  mpeoOpa3oBaHusl.  AHM30TPONHA
AIEKTPUYECKOTO CONPOTHUBIICHUS ITOJIYITPOBOTHUKOBBIX
TEH30pE3UCTOpPOB. TOIMOJNIOTHUsST TEH30pE3UCTOPOB. YyBCTBUTEIBHOCTD
TEH30pE3UCTUBHBIX cxeM. JlemmndupoBanue konebanuii. [[uHamuka
KonebaHui W mepenaTodyHble  (QYHKUMHU. JlaTuymku  JAaBIeHUA
KOMITCHCAIITMOHHOTO THIA. J[aTYWKU C 3JIEKTPOCTATHIECKON OOpaTHOU
CBs13b10. J[aTUMKK ¢ MarHUTORJIEKTPUIECKON 0OpaTHOH CBS3BIO.

Tema 1.2 MEMC - naTyuky MarHATHOT'O ITOJIA

CBoiicTBa MNPOBOJMMOCTH METAUIMYECKUX IUIEHOK. Tomosorus
MarHuTOpPE3UCTOPOB. YyBCTBUTENBHOCTH MarHUTOpPE3UCTOPOB.
CxemoTexHHKa TmpeoOpazoBareneil. 3 — OCEBble MarHUTOMETPBHI.
[TpeobpazoBanne 6a3ucoB MarHUTHBIX U3Mepenuii. MEMC — komriachl.

Tema 1.3 MEMC - aktyaTOpsl

Ha3znauenmne. OOnacts npumeHeHus. lludpoBoe MuKpozepkanmbHOE
yctporictBo (DMD). Ilpunuun peiictBusi, tomonorus. DLP -
MPOEKTOPHI. [Ibe30cTpyitHbIe aKTyaTOpbI TUIst MIPUHTEPOB.
MukpoMexaHuYecKue MepeKIT0YaTeNu. MukpoTpaHCOpTEpHI.
MukpoTypOuHbl. MUKPOMHCTPYMEHTHI JIJIS TJIA3HOU XUPYPTHH.

Pa3nen 2. TeopeTuueckue 0CHOBbI MUKPOMEXaHHYECKHUX
rupockonoB (MMI') u akcenepomerpos (MMA)

Tema 2.1 OcHoBHBIE cTPYKTYpHl 1 Moaenu nuHamukn MMI™ LL, RR u
R Twunos. JluHamuka B3aMMOJEWUCTBUS NEPBUYHBIX W BTOPHYHBIX
konebanuit MMIT LL u RR TunoB. BonHOBBIE TBepaoTeIbHBIC
rupockornsl (MMI' R -tuma).

Tema 2.2. OcHOBHBIE CXEMBI U IPUHIHUITEI QyHKIIHOHUpOoBaHUS MMI .

CTpyKTypHBIE CXEMBI, TlepeAaTouyHble (QYHKIWUH, MacmTaOHbIC
kod¢pdurimentsl mpeodpazoBanuss MMI' LL, RR u R tunoB. OcHOBHBIE
norpemHoctd MMI'.

Tema 2.3. OcHOBHbBIE CXeMbl W MPUHIUNBI (YHKIMOHUPOBAHUS
MUKPOMEXaHUUYECKHX akcesrepomeTpoB (MMA).

Knaccudukanus MMA (ogHOMEpHBIE U JIBYMEpHBIE, OCEBBIE U
MasITHUKOBBIE, IPSIMOTO ITPpeo0pa3oBaHus M KOMIICHCAI[HIOHHOTO THIIA).

Tema 2.4 Cratuka u nuaamuka MMIT 1 MMA.

Mopenn TUHAMHUKH, CTPYKTYpHBIE CXEMBI, TepeaaTouHble (YHKIUH,
MmacmtaOHele K03 duumeHTsl mpeoOpa3oBaHusi, pabouas Moyioca
4acTOT, OCHOBHBIE nTorpemHocty MMI' u MMA.

Tema 2.5. OCHOBHBIE TEXHOJIOTHYECKHE TPOIIECCH MPon3BoacTBa MMIT




n MMA.

OO6001IeHHBIN TeXHOIIOTHYECKUH mporecc npousBoactsa MMIT u MMA.
OCHOBHBIC TEXHOJOTHYECKUE OMNEPalyH IMPOHM3BOJCTBA, BKIIIOYAIOIIHE:
auTorpapuio, MOJTyYEHHE CIIOCB Pa3IMYHBIX MAaTepUalioB, TpPaBJICHHE,
MHKPOCOOPOUYHBIE OTIEPALIUU, UCTIBITAHHE M3/ICIUH.

3 Pa3nen 3. MukpomMexaHnieckue HHepUHAJbLHbIE MOAYJIH U
CHCTEeMbI OPMEHTALIMY U HABUT AU H

Tema 3.1 MukpomexaHudeckre MHepUUanbHble Moaynu. HasHauenue,
(GYHKIIMOHATIBHOCTh, OCHOBHBIE 3JIEMEHThI, OCHOBHBIE XapaKTEePUCTHKH.

Tema 3.2 MukpoMexaHHYECKHE CHCTEMbl OPHUEHTAIMM M HABUTAIIWU.
Haznauenune, (QyHKIHMOHATBHOCTb, MPHUHIUII MOCTPOEHHUS, OCHOBHBIE
XapaKTEPUCTUKH.

4 Pasnen 4. DiemenTHast 6232 U OCHOBBI TEXHOJIOTMHU MIPOU3BOACTBA
MHKPOMEXaHUYECKUX CTPYKTYP

Tema 4.1 DnementHas 6aza MEMC

DIIEKTPOCTaTHYECKUE JaTYAKd CHJI M MOMEHTOB, E€MKOCTHBIE H
TEH30METPHYECKHE MPeo0pa3oBaTeId MUKPOIIEPEMEIICHUH, IIEMEHTHI
YIOPYTUX  TIOJBECOB  YYBCTBUTEIBHBIX  DJIEMEHTOB,  CHUCTEMBI
B030yx1eHust MMI'.

Tema 4.2 XapakTepuCTUKH MaTEPUATIOB UCIIOJIB3yEMBIX TIPH
npousBojctee MEMC

DU3UKO-XUMHUYECKUE CBOMCTBA KpEeMHUSI, Kak OCHOBHOTI'O
KOHCprKI_[I/IOHHOFO MaTepI/IaJIa IJIA U3TOTOBJICHUA I-IyBCTBI/ITeJII:HI:IX
3JIEMEHTOB. J[pyrue mMarepuaisl .

Tema 4.3 OcHOBHBIE TEXHOJIOTUYECKHE MIPOIECCHl IPOU3BOACTBA
MEMC

OO0600MIEeHHBI  TEXHOJOTHYECKU Tporecc mpom3BoacTBa MEMC.
OCHOBHBIG TCXHOJIOI'MYCCKHUC onepauHH HpOI/I3BO,Z[CTBa, BKJIFOYAKOIIIHC:
TuTorpaduro, MOJTYYCHHE CIOCB Pa3IMYHBIX MaTepPHANIOB, TPaBJICHUE,
MHUKPOCOOPOYHBIE OTICPAIHH, UCTIBITAHUE H3CITHH.

4.3. IIpakTuyeckue (ceMHHAPCKHE) 3aHATHSA
Tembl IpaKTHUECKUX 3aHATUN U UX TPYIOEMKOCTh IPUBEACHBI B TAOIHIIE 5.
Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne
No . DopMbI MPAKTUYECKUX | TPyTI0E€MKOCTB, paszena
/n | TeMbI IPAKTHYECKUX 3aHATHIA 3aHATHIA (dac) JUCIHTI-
JIMHBI

Cemectp 8

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bcero:




4.4, JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJOEMKOCTb IIPUBEICHBI B TA0IUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh

No
e Tpynoem aszzena
o/ HaunmenoBanue nabopatopHbix paboT KOCTb, pasit
(aac) JTUCITUIT
I JIUHBI
Cemectp 8
1 DxcnepuMeHTaibHoe uccnenoanue MMI' LL — tuna 4 2
2 MonenupoBanue mu3mepurenbHoro kanaita MMIT RR — 4 2
THUIIA
3 MopenupoBanue guHaMuku MMI 4 2
R — tuma
4 DKCIepUMEHTaIbHOE HCClIeIoBaHne TByMepHOro MMA 4 2
0CEBOT0 THIIA
5 MonenupoBanue cucteMbl Bo30yxaeHus MMI 4 2
Bcero: 20

4.5. Kypcosoe npoekTnpoBanue (padora)

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosiTeibHas padoTa CTyA€HTOB

Bunasl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uLe 7.

Tabmmia 7- Buasl caMoCTOsATEILHON pabOThI U €€ TPYIAO0EMKOCTh

Bun camocrosiTennbHON paboOThI Bcero, uac Cewmecrtp 8, uac
CamocrosiTesbHast padboTa, BCEro 41 41
HU3y4eHUE  TEOPETHYECKOTO Marepuaia 30 30
nucturuasl (TO)

kypcoBoe npoektupoBanue (KII, KP)

MOATOTOBKA OTYETOB IO JIaOOPAaTOPHBIM 7 7
paboram

BeITIOJTHEHHE pedepara (P)

[ToaroroBka k Tekyniemy koHTposio (TK) 4 4
nomarraee 3aganue (/13)

KOHTpOJIbHBIE paboThl 3a04HUKOB (KP3)




5. IlepeueHb yueOHO-METOAMYECKOT0 O0eceYeHHs VISl CAMOCTOSITEIbHOM

padoThHI 00Yy4aAIOUIUXCH MO TUCHUIINHE (MOAYJII0);

Y4eOHO-MEeTOIUYECKHUE MAaTEPHUATIBI JIJIsI CAMOCTOSTENIbHON PabOTHI CTYJEHTOB YKa3aHbI B
o 7-11

6. IlepevyeHb MeYATHBIX U 3JIEKTPOHHBIX Y4eOHbIX U3IaAHMI
[lepeueHb mevaTHBIX U 3JIEKTPOHHBIX YU4E€OHBIX M3/aHUN IpHUBeIeH B Tabmule 8.

Tabmuua 8- [lepeyeHb nMevaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AaHUI

Mudp bubnuorpaduueckas ccpiika KomunuecTBo
OK3EMILIIPOB
B OMOIMoTeKe

681.2 Pacnono  B.fI. Mukpomexanndeckue npubdopsl. Tya, 6
P 24 2002, 367 c.
629.7 MUKpOCUCTEMBI OpUEHTAUU OECHHMJIOTHBIX JIETaTEIbHbIX 6
M59 anmapatoB [Tekcr] / P. B. AnanyeB [u ap.] ; pen. B. S.

Pacnionos. - M. : Mammnoctpoenue, 2011. - 184 c.
681.2 [TpuGops! nepBryHOI HHPOPMAIUHN : MUKpOMEXaHUYECKHE 6
P24 npubopsl [Tekcr]| : yue6HOE mocobue / B. 5. Pacmomnos ;

Tyn. roc. yu-T. - Tyna : [6. u.], 2002. - 390 c.
681.58 Mepkypres  U.B., [Togankoe  B.B. Junamuka 6
M52 MHUKPOMEXAHUYECKOIO U  BOJIHOBOI'O  TBEPAOTEIBHOIO

rupockomna.- M.: ®U3MATIINUT, 2009.-228 c.

531 [puxnagnas teopus rupockonos [Tekct] : yuebnuk / /1. I1. 35
JI84 JlykbsinoB, B. . Pacnonos, 0. B. ®unaroB ; Konuepn
"IIHUM "Onextponpubop". - CII6. : Mza-so LIHUU
"OnekTporpudop", 2015. - 316 c.

629.7 CeBepoB JI.LA. MexaHuka THUPOCKONUYECKUX CHCTEM: 45
C28 VYuebHoe nmocodue. — M.: MAU (TY), 1996. - 212 c.

7. IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHUKANIMOHHOMH CeTH

HMHTEPHET, Heo0X0AUMBIX JJIs1 0CBOEHUS AN CIHUIINHBI

[Tepeuens  pecypcoB  uHpOpMAIMOHHO-TeNeKOMMYyHUKannmonHo — cetn  MHTEPHET,
HEOOXOIUMBIX JJIsi OCBOEHUS AUCLUIUIMHBI IPUBEEH B Ta0uIe 9.

Tabmuua 9 — [epedyens pecypcoB nHpopmaoHHoO-TeaekoMmynukanuonnoit cetu MHTEPHET,
HEOOXOUMBIX JIJI1 OCBOEHUS IUCIUTIIHHBI

URL anpec HaumenoBanue




8. Ilepeyenb  HMH(POPMAIMOHHBIX  TEXHOJIOTHiIl, HCHOJb3yeMbIX MNpH
OCYIIECTBJICHUHA OﬁpaI}OBaTeJILHOI‘O npouecca mo IMCHMIIInHEe
8.1. IlepeyeHb MpOrpaMMHOro odecrnev4eHust
[TepedyeHs UCMOIB3yeMOTr0 MPOrPaMMHOTO O0ecTiedeHus TIpeacTaBieH B Tabmauiie 10.
Tabnuna 10 — I[Tepeyerp nporpaMMHOTo obecredeHus

Ne n/mt HanmenoBanune
Matnab
8.2. ITepeyenb HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM

[lepeueHb UCTIONB3YyEMBIX HH(POPMAIIHOHHO-CIIPABOYHBIX CHCTEM IpeICTaBiIeH B Tabmume 11.
Tabmuua 11 — Ilepeuerb nHGOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne n/n HanmeHoBaHue

He npenycmorpeno

9. MartepuajibHO-TeXHHYeCKasi 0a3a,
CocraB MaTepuaaIbHO-TEXHUUECKOM 0a3bl MpeACTaBIIeH B TaduIe 12.
Tabmuma 12 — CoctaB MaTepraibHO-TEXHHUECKOHN 0a3bl

N .. | Homep
HammeHoBaHMe cOCTaBHON yacTH MaTepUabHO-TEXHUYECKOH
Ne n/mt ayIUTOpUH

6a3bl

1 MynbTuMeaUiiHAs JIEKIUOHHAS ayIUTOPUS b.M. a. 13-04

2 Cnernmanu3upoBaHHasi jgaboparopusi «Mukpomexanndeckux | b.M. a. 13-03a
MHEPIUAIBHBIX YYBCTBUTEIBHBIX 3JIEMEHTOBY

3 Creng

10. OueHouHble cpeAcTBa /Js1 NPOBEAEHHUS] NMPOMEXKYTOYHOH aTTecTALMHU

Oﬁy‘lalOI]_[I/IXCﬂ o JTUCIMIIINHE
10.1. CocraB ¢oHIa OLICHOUHBIX CPEJICTB MPUBEAEH B Tabuume 13
Tabmuua 13 - CocraB ¢oHa OIIEHOUHBIX CPEICTB ISl IPOMEXKYTOUHOM aTTecTaluu

Bua npomexxyTo4yHOM aTTecTauuu [IpuMepHBIii  MEepedYeHb  OLEHOYHBIX
CpEICTB

DK3aMeH Cnucok BOPOCOB K AK3aMEHY;
DK3aMeHAaI[HOHHEIC OUJICTHI,
TecTsl.

10.2 B kayecTtBe KpUTEpHUEB OLIEHKH YPOBHS CHOPMUPOBAHHOCTH (OCBOEHHUS) KOMIETEHIHHA
0o0yJaronMMuCs TPUMEHsIETCS S-0ajuibHasl IIKajda OLIEHKH C(HOPMUPOBAHHOCTH KOMIIETEHITUH,
KoTopasi mpuBeieHa B Ta0nuie 14. B TeueHue cemectpa MoOXeT ucnoib3oBarbes 100-0ammpHas
mKaja MOIYJIbHO-PEUTUHIOBOM CHCTEMBl YHHMBEpPCUTETA, IPaBHIa HCIOJIb30BAHHUS KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMAaTUBHBIM akToM [V AIL



Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or11eHKa KOMITETEHITHHN

XapakTepucTrka ChOpMUPOBAHHBIX KOMITETEHITUI

5-0anpHas mxana

- oOyuaromuiicsi TIy00KO W BCECTOPOHHE YCBOMJI MPOTPAMMHBIN
MaTepua;
- YBEpPEHHO, JIOTHYHO, TOCIEIOBATEIbHO W TPAaMOTHO €ro
U3IIAraeT;

«OTIINYHO - ONHPASICh HA 3HAHUSI OCHOBHOM U JIONOJIHUTEILHOMN JTUTEPATYPHI,
«BAYTCHO» TECHO TPUBSA3BIBAET YCBOCHHbIE HAYYHbBIE IIOJIOKEHUS C
MPAKTUYECKOU JIEATETbHOCTHIO HAMPABIICHNUS,
- yMeJi0 00OCHOBBIBAET U apTyMEHTUPYET BbIIBUTAEMbIE UM UJICH;
- IeJIaeT BBIBOABI M 0000IICHUS,
- cBOOOJTHO BIIAICET CUCTEMON CHEIMATIN3UPOBAHHBIX MOHSATHUH.
- 0O0ydvaromuiicsi TBEpPJO YCBOWJ MPOTPAMMHBIA MaTepHall,
IPAaMOTHO U MO CYIIECTBY H3JlaraeT €ro, ONUpasCh Ha 3HAHUS
OCHOBHOW JIUTEPATYPHI;
- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
<«XOPOLLIOY .
GaTTCHOY - YBA3BIBAE€T YCBOCHHBIE 3HAHUS C MPAKTHUYECKOH JEATeIbHOCTHIO
HaIpaBJICHUS,
- apryMEHTHPYET Hay4HbIE MOJTO0XKECHHUS;
- IeJIaeT BBIBOABI M 0000IICHUS,
- BJIQJCET CUCTEMON CEeNNATN3UPOBAHHBIX MOHITHH.
- oOyyaromuicsi YCBOMJ TOJIBKO OCHOBHOW MpPOTrpaMMHBIN
MaTepuaj, MO CYLIECTBY H3JaraeT €ro, ONUpasCh Ha 3HAHUS
TOJBKO OCHOBHOMW JIUTEPATYPHI;
«yIOBJIETBOPU - JIONyCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
TEJTLHOY» - UCTIBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM TPUMEHEHUH 3HAHUN
«BAYTEHO» HaIpaBIICHUS;
- c1abo apryMeHTUPYeT HayIHbIE TIOJIOKEHUS;
- 3aTpyaHSAETCA B (OPMYITMPOBAHUH BHIBOJIOB U 0000IIICHMIA;
- YACTUYHO BJIAJIEET CUCTEMOM CIEIUATN3UPOBAHHBIX MOHATHM.
- 00yyJaromuics He YCBOWJI 3HAYUTEIHHOW YacTH MPOTPAMMHOTO
Marepuana;
«HEY/IOBJIETBO - JIONyCKaeT CYUIECTBEHHbIE OLIMOKM M HETOYHOCTU MpU
PUTETBHOY paccMOTpeHHH MPo0IeM B KOHKPETHOM HaIlPaBJICHUU;
«HE 3aUTECHO» - HCIIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;

- HE MOXKET apryMEHTUPOBATh HAy4YHBIE [T0OJ0KECHUS,
- He (JOPMYJIMPYET BBIBOJIOB U 00OOIICHUIA.

10.3 TumnoBbie KOHTPOJIBHBIE 3aJaHUS U MHBIC MaTEPUAIBI:

Bomnpocs! (3agaun) st sx3aMeHa (tadsuma 15)

12

Tab6muia 15 — Borrpocs! (3amaun) 1j1s 9K3aMeHa
Ne /it [Tepedyens BompocoB (3a1av) 1S IK3aMeHa I/IHI[II/I<I:)£F0pa
1 Knaccudukammss MMI™ 1 MMA. [1IK-1.3.1
2 [Tpunun gerictBuss MMI' pa3inyHbIX TUIIOB. I1IK-1.V.1
3 Moaudukaruu 1 npuHIUI aercTuss MMA. IIK-1.B.1
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4 Maremarrnueckas MOJIENb TUHAMUKH JBUKCHUS IK-1.3.1
YyBCTBUTEIbHOTO 31eMeHTa MMI' LL-Tuna.
5) Maremarrnueckas MOJIENb TUHAMUKH JBUKCHUS IK-1.3.1
4yyBCTBUTENBHOTrO 3eMeHTa MMI' RR-Tumna.
6 YcranoBuBieiics pexxuM padotst MMI'. Csi3p mapameTpoB IK-1.3.1
KoJIeOaHuH ¢ PU3MUECKUMH MTapaMeTpaMH YyBCTBUTEIBHOTO
3JIEMEHTA.
7 Yacrorusle xapakTepuctuku MMI™ u paGouast mosnoca 4acTor. I1K-1.3.1;
I1IK-1.B.1
8 CBs13b aMIUTUTYIHBIX U ()A30BBIX COOTHOLICHUH BTOPUYHBIX IK-1.3.1
konebanuit MMI' B ycTaHOBUBIIIEMCS PEXKUME.
9 Crarudeckue U JMHAMHYECKHE XapakTepucTuku MMA. IIK-1.3.1
[K-1.V.1;
I1IK-1.B.1
10 Hctounuku ommbok B MMI™ u MMA. IK-1.3.1
11 AHaNMTUYECKHE METO/IbI pacyeTa MEXaHUUECKUX IIK-1.3.1;
xapaktepuctuk MMI' u MMA. [IK-1.B.1
12 [IpuHIMIT IEWCTBUSA EMKOCTHBIX JaTYUKOB NIEPEMELLIEHHUI I1IK-1.3.1
YyBCTBUTEIBHOTO 35ieMeHTa B MMI™ 1 MMA. OcHOBHBIE
COOTHOILIEHUs. Bornpock! MpoeKTHpOBaHuUS.
13 DIIEKTPOCTATUICCKUE JATYMKHU YIIPABIISIONICH CHIIBI U IK-1.3.1
MOMeHTa. Pacuer sHepreTHUeCKUX XapaKTePUCTUK U
JUHEHHOCTH TIPeoOpa3oBaHUAI.
14 [IpeoOpazoBarenu «eMKOCTh - HAMPsKEHHE». BUbl IK-1.3.1
npeoOpaszoBareneil U pacueTHbIe COOTHOILLIECHUSI.
15 CTpyKTypBI CUCTEM aBTOT'C€HEPATOPHOTO BO30YKICHUS IK-1.3.1;
nepBUYHBIX Kojebanuit B MMI'. Pacuer mapameTpos IK-1.V.1
YCTaHOBUBIIUXCS KOJICOAHUH. [IK-1.B.1
16 CTpyKTypa ¥ IPUHIUT PaOOTHI CUCTEMBI BO30YXKICHUS IK-1.3.1
NepBUYHBIX Kojiebanuii B MMI' ¢ omOpHBIM T€HEPAaTOPOM.
17 ®dopMupoBaHue KOHTYpa (a30BOI MOJACTPONKH YACTOTHI IK-1.3.1
OMOPHOr0 reHepaTopa. Beibop mapameTpoB KOHTYpa.
18 [Tpuntumne! hopMupoBaHUs BBIXOAHOTO curHaia B MMI u IK-1.3.1
MMA B nipubopax mpsiMoro u3MepeHusI. [K-1.V.1;
IIK-1.B.1
19 ®dopmupoBaHus BEIX0AHOTO curHaia B MMI' u MMA B IK-1.3.1;
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nprbopax KOMIIEHCAIIMOHHOTO THUIIA. IIK-1.V.1
20 Crabunuszanus aMIUIMTY/bl IEPBUYHBIX Konebanuit MMIT IIK-1.3.1
yIpaBJIEHUEM aMIUIUTYJOW UMITYJIbCOB BO30OYKICHUS.
21 Crabunuszanus aMIUIMTY/bl IEPBUYHBIX Konebanuit MMIT IK-1.3.1
yIIpaBJIEHUEM [UTUTEIBHOCTBIO UMITYIHCOB BO30YKICHHUS.
22 OcHoBHbIE TEXHOJIOTHYECKUE Tporiecchl pousBoacTBa MMI'n | TIK-1.3.1
MMA.
23 TexHOIOrHYEeCKOe U CIIeUaIbHOE 000PY0BaHUE JUIS IK-1.3.1
MIPOU3BOJCTBA UCIBITAHUM.
24 JlaTyuKy 1aBIeHUs TPSIMOTO ITPeoOpa3oBaHuUsI. IK-1.3.1
25 JlaTuyuKM JaBiICHUS KOMIICHCAIIMOHHOTO THIIA. I1IK-1.3.1
26 MEMC - gaT4yMKy MarHuTHOTO ITOJISL. [1IK-1.3.1
27 [IpeobOpazoBanre 0a3MCOB MAarHUTHBIX U3MEPEHUH. IK-1.3.1
28 MEMC — koMIiachl. [IK-1.3.1
29 [{udposoe mukposepkansHoe ycTpoiictBo (DMD). DLP — IK-1.3.1
IPOEKTOPBI.
30 MukpoTpaHcniopTepsl. MUKpOTYpOUHBI. IK-1.3.1
Bompocs! (3agaun) amst 3adera / quddepenmpoBanHoro 3adera (Tabimna 16)
Ta6muia 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3adera
Ko
Ne n/mt [lepeuyens BompocoB (3agay) 1t 3auera / nud¢. 3auera A
MHIMKATOpa

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

Tembl W 3amaHue AJi1 BBIIOJHEHHUS KYpCOBOM pPaOOTHI / BBIMOJHEHUS KYypCOBOTO MPOEKTa

(tabmuma 17)

Tabmuma 17 — [IpuMepHBIii TIepedeHbh TEM JJIS BBITOJHEHHSI KYpCOBOM paOOTHI / BBITIOJIHEHHS
KYpPCOBOT'O IPOEKTA

Ne i/t

[IpumepHBIil TepeyeHb TeM Ji BBIMOJIHEHHS] KypCOBOM pabOThl / BBIMOJIHEHHUS
KYpPCOBOTO MPOEKTa

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bonpocs! i1 ipoBeieHns MPOMEXYTOUHOM aTTecTaly Mpu TECTUPOBAHUU

(tabmura 18)
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Ta6mmia 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

y Kox
Ne /it [IpuMepHBIil mepedeHb BOPOCOB JIJIsl TECTOB
UHIMKATOpa
1 HazoBute 0OCHOBHBIE KOHCTPYKTHBHBIE 37IEMEHThI MUKpoMexannueckoro | I1K-1.3.1
TUPOCKOTIA.
2 Ha wu3MepeHuum Kakoro YCKOpeHHs OCHOBaH mpuHUun pabotsl | [TK-1.3.1
MUKPOMEXaHUYECKOT0 TUPOCKOTA.
3 N3  kakux  3JIEMEHTOB  COCTOMUT  4YyBCTBUTENbHBIM  3seMeHT | [1IK-1.3.1
MUKPOMEXaHUYECKOTO TUPOCKOTIA.
4 OO0BsicHUTE TPUHITUTT PAOOTHI MUKPOMEXaHUUECKOTO THPOCKOTIA. IK-1.3.1
5 OO0BsicHUTE METO/BI OTPEICTICHUS HEJTUHEHHOCTH. [1IK-1.3.1
6 HazoBute o6nacTu npuMeHEHUsT MUKpOMEXaHU4YecKuX akceiaepomerpoB. | [1K-1.3.1
7 OO0BscHUTE TPUHIUI PAOOTHI MUKPOMEXaHUYECKOTO aKCEeJIePOMETPA. IK-1.3.1
8 [TpuBenuTe KIaccUPUKAUIO U3MEPUTENBHBIX TPeoOpa3oBaTeei. IK-1.3.1
9 [epeuncanre ocHOBHBIE (PAKTOPHI, KOTOPHIC YUUTHIBAIOTCS MIPU IK-1.3.1
MOCTPOCHHUHU AJIEKTPOHHBIX CXEM EMKOCTHBIX NPeoOpa3zoBaTeiei.

[TepedeHpr TeM KOHTPOJBHBIX PaOOT MO AUCITUIUIHHE 00YYarOmUXcsl 3a09HOM (OpMBbI OOyUCHHSI,
npecTaBIeHbI B Ta0nwmie 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

Ne /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmotpeno

10.4 Meroauueckue MaTepuabl, ONpEAeIoNNe MPOLEayphl OLEHUBAHUSA WHAWKATOPOB,
XapaKTepU3yloIMX d3Tanbl  (GOPMUPOBAHMS KOMIIETEHLMH, COAepXkKarcs B  JIOKAJIbHBIX
HOopMaTUBHBIX akTax ['YAII, pernameHTUpYIOMKX MOPSAOK U MPOLEAYPY MPOBEACHUS TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH M TTPOMEKYTOUHOM aTTecTanuu odydaronuxcs 'Y AIL

11. MeToaguveckue yKazaHus JAJ1s1 00y4AKOIIUXCS 110 OCBOCHUIO TN CIUILINHBI
11.1. Mertoauyeckue yKazaHusi A 00y4arOIUXCs M0 OCBOCHHUIO JIEKIIMOHHOI0
MaTrepuaJia

OCHOBHOE Ha3HA4YE€HHUE JIEKIIMOHHOIO MaTepHhana — JOTUYECKH CTPOMHOE, CUCTEMHOE,
rIyOOKoe W SCHOE HW3JIOKEeHHE ydeOHoro marepuana. Ha3zHaueHne COBPEMEHHOW IEKIIUU B
paMKax TUCHHUILIMHBI HE B TOM, YTOOBI TOJIYYUTHh BCIO MH(OpPMAIMIO MO TeME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX MPOOJIEeM JUCIUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEUIINX
JTOCTYDKCHUH HaydHOW MbICTH. B yueOHOM mpoliecce JICKIUs BBITOIHIET METOIOJOTHYECKYIO,




OpPTaHHM3AIMOHHYIO U WHPOPMAITMOHHYIO (DyHKIMU. JICKIUS pacKpbIBacT MOHATUHHBIA armapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMBbI, MaeT MEeNbHOE MPEACTABICHUE O IUCIHMILTHUHE,
MOKAa3bIBACT B3aUMOCBS3b C JIPYTUMH JUCIHILTHHAMH.

[Mnanupyemsl pe3yabTaThl IPU OCBOCHUH 00YYaIOIIUMCS JICKITMOHHOTO MaTepuaa:

—  TIOJyYeHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aHMOCBSI3aHHBIX 3HAHWH, YPOBEHb KOTOPHIX
ONpeAeIseTCs 1EeJIEBOM YCTAHOBKOM K Ka)J10i1 KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHE TPO(ECCHOHATBLHO—JCIOBBIX  KAdecTB, JIIOOBU K TMpeAMETy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIJICHHS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YypPOBHE pAa3BUTHS HAYKH U TEXHUKA U O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAMIIINE TOIBL;

— HAY4YUTCS METOJMYECKH 00OpaldarhiBaTh MaTepHasl (BBIICIATH TJIABHBIC MBICIH H
MOJIOKECHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH WX B  Pa3IUYHBIX
dopmynupoBKax);

—  TIOJyYSHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKAATHCA JEMOHCTpPALMEN  CIIAAOB H
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja IpU MPOBEACHUU KOPOTKUX TUCKyccHil 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBbHBIX TEMATHK 10 JTUCIUTIINHE.

CrtpyKTypa npeaocTaBiICHHs JIEKIIMOHHOTO MaTepHana;

— O3HaKOMJICHHE CTYJIEHTOB ¢  (M3MYECKHMMH 3aKOHAMH W  TNPHHIMITAMH
(G YHKITHOHUPOBAHMSI MUKPOMEXaHWYCSCKUX TUPOCKOTIOB U aKCEJICPOMETPOR;

—  M3JI0XKEHHE  METOAOB  MAaTEMAaTHYECKOI'0  ONHCAHMS  JUHAMUKH  JIBMOKCHUS
MUKPOMEXaHUYECKIMX THPOCKOTIOB M aKCEIIEPOMETPOB PA3IUYHBIX THUIIOB W OIICHKH UX
METPOJIOTHUECKHUX XaPaKTECPUCTHK;

— O3HaKOMJIEHHE C METOoJaMH BO30YXKIEHHs W  CTa0MIu3anuu  KosieOaHuin
MEXaHHYECKUX MacC MUKPOMEXaHUYECKHX THPOCKOIIOB;

— U3JOXKEHHE CHOCOO0B PETUCTpAllMM  JIBIDKEHUS  YYBCTBUTEIBHBIX Macc B
MUKPOMEXaHUYECKIX THPOCKOIAX M aKCEeIePOMETPax U MEePBUIHON 00pabOTKH N3MEPEHHIA;

— O3HAKOMIJICHHE C BOIPOCAMHU MPOCKTHPOBAHHS OTICIBHBIX (YHKIIMOHAIBHBIX Y3JIOB
MHUKPOTHPOCKOIIOB M aKCEJIEPOMETPOB U — IPHOOPOB B IILIIOM;

— W3JIO)KEHHE METOJOB U  cmocoOoB  ¢opmHupoBaHUsS OOpaTHBIX CBsi3ell B
MUKPOMEXaHUYECKIX THPOCKOIAX M aKCeePOMETpax KOMIECHCAIIHOHHOTO TUIIA;

— O3HAaKOMIJICHHWE CO CpEJCTBAMH aBTOMATH3allMM WCCICAOBAHUS W TPOCKTUPOBAHUS
MODMC;

— O3HAaKOMIIGHHE C BOINPOCAMU TEXHOJOTUU H3TOTOBICHUS MHUKPOMEXaHUYECKUX
npuOOpOB U YCTPOUCTB;

— wu3ydyeHue (aKTOPOB,  ONPEACIAIOMNX  IMOTPCIIHOCTH  MHKPOMEXaHUYECKHX
TUPOCKOTIOB U aKCETIEPOMETPOB M CIIOCOOOB MX KOMIICHCAIIHH.

11.2. MeToau4yeckue yKkazaHus JJisi 00y4aIOUIUXCsl 0 MPOXO0KAEHHUI0 J1a00paTOPHBIX padoT

B xone BeImonHEeHUs1 71a0OpaTOpHBIX padoTa OOydYAIOIIMICS JTOJDKEH YIUIYOUTh H
3aKpeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJA/JETh COBPEMEHHOH METOJUKOW M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAIM(UKALMOHHOW XapaKTePUCTUKOM 0O0ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT U3 AKCHEPUMEHTATBHO-IPAKTHYECKON, pacueTHO-
AQHAJIMTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATU.

Brimonnenue 1abopaTtopHBIX paboOT 00ydyaromMMCS SIBISETCS HEOTHEMIIEMOW YacThIO
U3yYeHHs] JUCIUIUIUHBI, OIpeaeNsseMod y4eOHBIM IUIAaHOM M OTHOCHTCS K CpElICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 y 00y4aromerocs:
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— TIpHOOpETeHHE HABBIKOB HCCIEIOBaHMs MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW AUCHUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE U JAETaIN3alus TEOPETUUECKUX 3HAHUH, MOJIyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW — paboTel ¢ 1abopaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ananue u TpeOOBaHUA K NPOBEACHUIO J1a00PATOPHBIX padoT

CryneHTsl pa30uBalOTCs Ha moarpymmbl, mo 3-4 denmoBeka. llepen mpoBeneHrem
1abopaTopHOi pabOTHI 00yYaroeMcs CIeayeT BHUMATEIbHO O3HAKOMUTHCS C METOJUYECCKHUMHU
yKa3aHUsIMM 10 €€ BBIIIOJHEHHI0. B COOTBETCTBUM € 3aJjaHMEM OOYYaroluecs JOJDKHBI
MOJTOTOBUTh HEOOXOMUMBIC MaHHBIC, IMOJYYUTh OT MpPEmojaBaTelis IOMYCK K BBIOIHEHUIO
7a00paTOpHOil pabOTHI, BBIMOJHUTH YKa3aHHYIO IOCIIEAOBATENbHOCTh JCUCTBHUM, IMOIYYUThH
TpeOyeMble pe3yJIbTaThl, OPOPMHUTH U 3AIMUTUTH OTYET IO JTabopaTOpHOIl paboTe.

Crpykrypa u popma oTuera 0 1adbopaTopHoii padore

Otuer o mabopaTopHOW paboTe MODKEH BKJIIOYATh B Ce0s: THTYIBHBIA JIUCT,
(GOpMYIMPOBKY 3alaHusi, TEOPETUUYECKHUE IIOJIOKEHUS, HCIOIb3yeMble IPH BBINOJIHEHUH
71abopaTopHOil paboThI, OMMCaHUE MPOIEcca BRITOIHEHHS Ja00paTOpHOI paboThl, MOTyYSHHbIE
pe3yabTaThl U BBIBOBI.

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

ITo xaxmoit mabopaTopHOil paboTe BBITTONHIETCS OTACIbHBIA OTYET. TUTYIHHBIA JIUCT
obopmiieTcss B COOTBETCTBHMM C IIa0JOHOM (00pas3iom) mpuBeneHHbBIM Ha caite ['YAII
(www.guap.ru) B pazzuene «CeKTop HOPMATUBHON JOKYMEHTaUuu». TeKCTOBbIE U TpadudecKue
MatepHuaibl 0pOpPMIISIOTCS B cOOTBeTcTBUU ¢ aAedcTByrommmu ['OCTamu u TpeGoBaHUSAMU,
npuBeJcHHbIME Ha caiite ['YAIT (www.guap.ru) B paszzgene «CeKTOp HOPMAaTHBHOM
JIOKYMEHTAIUU».

11.3. Meroanyeckue YyKa3aHusA s O0y4alOIIMXCA MO  MPOXOKIECHHIO
CaMOCTOSITEJILHOM padoThI

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON pPabOThI, 00YJaIOUIUIICS BBITOIHACT PaboOTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE INPETOAABATENs, HO 0€3 ero HemoCpeICTBEHHOTO
YUYaCTHSI.

st oOydaroruxcst 1Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeIbHAas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHUS CaMOCTOSITENBHON paboTh, Yy oOywaromierocs: (Gopmupyercs
nenecooOpasHoe MIaHUpOBaHUE paboyuero BpeMeHH, KOTOPOE MO3BOJISICT UM Pa3BUBATh YMEHHS
U HaBBIKM B YCBOCHMM M CHCTEMATH3aLUU MPUOOpETAaeMbIX 3HAHHN, 00ECreuyMBaeT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B NEpUOJ OOYyYeHHUsS, IOMOTaeT IOJIYYUTh HABBIKM MOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSI.
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MeToaudyeckuMl ~ MaTepuajamMy,  HANpaBISIONIMMU  CAMOCTOSITENIBHYIO  paboTy
00yJarOIIUXCS SIBISIFOTCS Y4e0HO-METOUYECKUN MaTepral 1Mo JUCIUTIIHHE.

11.4 MeToauyeckue yKa3aHusi JIsA  OOy4aloOUIUXCS 1O  NPOXOKIEHUIO
MPOMEKYTOYHOM aTTeCTAlMHU

[Ipomexxyrounast  arrectamusi ~ OOydYalOIIMXCS — MPEAyCMAaTpUBAET  OICHUBAHHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YJIbTAaTOB 00YUYEHUS 1O AUCITUIUTHHE B (hOpMe dK3aMeHa
U 3aBEpINAeTCs AaTTEeCTAIMOHHON OIEHKOH «OTIUYHO», «XOPOII0», «YAOBIECTBOPUTEIBHOY,
«HEYIOBIIETBOPUTEILHON.



Jluct BHECEHUSI U3MEHEHUH B pab0ovyI0 MPOrpaMMy JUCHUTUIIHHEI
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Hara BHECCHUS
N3MEHEHHH u
JIOIIOJTHEHUH.
IToanuce

BHECIIIETO

U3MCHCHUA

Coneprxanrie U3MEHEHHUI U JOTIOJTHEHUN

Hata wu
MIPOTOKOJIA
3aceqaHus
Kadeapsl

Ne

IMoamuce
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