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AHHOTAIUA

Hucuumumaa «MUKpOMeXaHH4ecKue NMPpUOOpPbI U YCTPOMCTBa» BXOJIUT B BapUATHUBHYIO
4acTh 00pa30BaTeNbHON MpPOTPaMMBbl TOJITOTOBKM CTYACHTOB IO HampaBieHuio «24.03.02
«CucTeMbl yIpaBJIeHUs JIBWKEHHUEM M HaBUTAlUs» HanpaBiieHHOCTb «lIpubopel u cucremsl
OpHEHTALNH, CTaOUIU3alnu U HaBurauum». Jucuuruaa peanusyercs kagpeapoit Nel3.

Henbto qucnuminiel «MuKpomMexaHu4eckre IpuOopbl U yCTPOUCTBA» SBIISETCS U3YyUYEHUE
MPUHILUIIOB MOCTPOEHUS, IPOEKTUPOBAHUSI U U3TOTOBJIECHUS MHUKPOMEXAHUYECKUX MPUOOPOB U
YCTPOWCTB,  OONIQAAIONIMX  YHUKAIBHBIMH ~ MacCcOrabapuUTHBIMA ¥ CTOMMOCTHBIMH
XapaKTepUCTUKaMH, 03HAKOMJIEHHE ¢ 00JacTSIMU UX IPUMEHEHUS U NIEPCIEKTUBAMU Pa3BUTHUS.

JucuuninuHa  HaneneHa Ha  (OPMHUPOBAHHME Y  BBITYCKHHUKANpo(eCCHOHAIbHBIX
KOMIIETEHIIUH:

[TK-1 «Crioco6en pa3pabaTbiBaTh OTAEIbHbBIE ACTAIN U Y3JIbI 11 TPHUOOPOB OPUEHTAIINH,
HaBUralmun u CTa6I/IJ'II/ISaHI/II/I JICTATCJIbHBIX aIlllapaToB paKeTHO-KOCMH‘IGCKOﬁ TEXHUKWN»

CopnepxaHue JNUCIUIUIMHBI OXBAaTBIBACT KPYT BOIPOCOB, CBS3aHHBIX C H3yYCHUEM
MIPUHIIUIA JCHCTBYS U MPOBEJICHUEM PACUYCTOB MHUKPOMEXaHHUECKUX MPUOOPOB U YCTPOMCTB, a
TaK)Ke U IKCIICPUMEHTAITBHOMY HCCIICIOBAaHUH UX XapaKTCPUCTHK.

[IpenoiaBanue JTUCIMIUIMHBI TIPEIyCMaTpPHBAeT cieaylmue (HOpMBI  OpraHu3anuu
y4eOHOro mpoliecca: JIeKIHH, J1abopaTopHbIe pabOTHI, CaMOCTOsATENIbHAs padoTa CTYACHTA,
KOHCYJIbTaITIH

[TporpamMmoii JUCHUTIINHBI TPEITYCMOTPEHBI CIICAYIONIUE BHUIABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe dK3aMeHa.

OO6mast TpyI0€MKOCTh OCBOCHHSI TUCIUIUIMHBI COCTABIIAET 3 3a4eTHBIX eAuHUIIBI, 108 gacos.
SA3bIK 00y4YEHUS 110 AUCITUTUTHHE «PYCCKHI.



1. IlepeyeHb IAHNPYEMbIX Pe3yJIbTATOB 00YUYeHHUS 1O TUCHUILINHE

1.1. Hesn npenogaBaHus JHCHUILTHHBI
Henpto aucuuruinabl « MUKpOMEXaHUYeCKHe MPUOOPHI U YCTPOWCTBA» SIBISIETCS W3YyYCHHE

IIPUHLMIIOB IOCTPOEHUS, MPOEKTUPOBAHUS M M3TOTOBJIEHUS MHUKPOMEXAHUYECKUX IHPUOOPOB U
YCTPOMCTB, o0agarommx YHUKAJIbHBIMU MaccoradapuTHbIMU u CTOMMOCTHBIMU
XapaKTepUCTUKaMH, 03HAKOMJIEHHE ¢ 00IacTIMM UX IPUMEHEHUS] U NIEPCIIEKTUBAMU Pa3BUTHSL.
1.2 lucuuiuivia BXOAMT B COCTaB dYacTH, (HOPMUPYEeMOH y4acTHHUKaAMH OOpa30BaTEeIbHBIX
OTHOIIIEHMIA,00pa30BaTEILHON MPOTpaMMBI BeICIero oopasosanus (nanee — OI1 BO).
1.3.IlepeyeHn MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS M0 JUCHUILINHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeIbHON NPOrpaMMbl

B pesynpraTe M3ydyeHHs IOUCHMIUIMHBI OOydarolIUHCs JOJDKEH 00JafaTh CleIyHOMIUMHU
KOMITETEHIUSIMU WJIM UX 4acTsIMU. KOoMIeTeHIMU M MHAWKATOPbl UX JOCTHUKEHHS MPUBEIEHBI B
tabmuue 1.
Tabnuna 1 — [lepeueHb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHKEHUS

Konn
Kareropus (rpynna) Kon n HanMeHoBaHME MHIMKATOPaA JOCTHKEHHUS
HaWMEHOBaHUE
KOMIIETEHIUN KOMIIETEHIINT
KOMIIETEHIUU
[1K-1.3.1 3HaTh OCHOBBI IPOEKTUPOBAHUS U
[IK-1 Criocoben pacuera 3JIEMEHTOB U y3JI0B IPUOOPOB U CUCTEM
pa3pabaThIBaTh OpHEHTAIlNH, HaBUTAIMH U CTaOUITN3aluu

OTAEIbHBIC JcTalu U | JICTATC/IPHBIX allllapaToOB
y3J16I IPUOOPOB

[1K-1.VY.1 ymeTp BBITIOTHATH HEOOXOAUMBIC
OpHCHTAIIHH,

[IpodeccronanbHbIe pacdeTsl, CBSI3aHHBIC C TIPOCKTHPOBAHUEM
HaBUTAIlUNA U
KOMIIETEHINH 9JICMEHTOB U Y3JI0B MPUOOPOB U CUCTEM
craduiIn3alun
OpHEHTAIIMH, HAaBUTAIIMH U CTAOMIN3aIluu
JIETaTENbHBIX

JICTATCJIBHBIX allliapaToB
arrmapaTroB paKE€THO-

KOCMHYCCKOU [1K-1.B.1 BnageTs MeTOAMKAMH IPOCKTUPOBAHMS, B
TECXHUKHA TOM YHUCJIE C UCTIOIB30BAHUEM KOMITBFOTEPHBIX
TEXHOJIOTHH

2. Mecto nucuunjaunsl B cTpykrype OIl

JucuuruinHa Oa3upyeTcsi Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYJEHTaMU IpH HU3y4EHUU
CJICAYIOIIMX TUCLIUITIINH:

— BBeneHune B crienMaibHOCTS;

— MareMaruka;

— Teopernyeckas MEXaHUKA;

— @usmuka;

— OCHOBBI TEOpHU YIIPABIICHUS;

— OIIeKTPOHMKA;

— OCHOBBI MOJIETUPOBAHUS IPUOOPOB U CUCTEM;

— ABTOMAaTH3alUs UH)KEHEPHBIX PAaCUETOB;

— TexHomnorust mpuOOPOCTPOCHHUS;

— T'mpockonuueckue npuOOpsl U CUCTEMBI.



3HaHI/I$I, MOJIYYCHHBIC IIpU H3YYCHUHU MaTcpualia HaHHOﬁ JUCHUIIIIMHBI, HWMCIOT KakK
CaMOCTOSITEJIbHOE 3HAYeHHE, TaK W HWCHOJB3YIOTCS NpPU HCIOJB3YIOTCS MpPHU TOATOTOBKE
BBIIMTYCKHON KBaJTH(PHUKAMOHHOH paboThl OakaiaBpa.

3. Oo6bem qucuuniaunbl B 3E/akanem. yac
Jlanubie 00 o011eM 00beMe UCIHUIUIMHBI, TPYAOEMKOCTH OT/IEIBHBIX BHIOB YUeOHON pabOTHI MO
TMCIHIUTAHE (M pacrpeaesieHUue 3TOH TPYJOEMKOCTH IO CEMECTpaM) TPEICTABIICHBI B Ta0HIIe 2

Tabmuma 2 — O0beM U TPYAOEMKOCTh JTUCIUATIIIHBI

Bun yuebnoit paboThl Beero TpynoemMkocTs 110
cemecTpam
Ne8
1 2 3
OO01ast Tpy10eMKOCTh aucuuninHbl, 3E/(uac) 3/ 108 3/ 108
H3 nHux uacoe npakmuueckoit n0020moeKu 10 10
AyoumopHhole 3anamus, BCEro Jac., 30 30

B mom uucne

nexiuu (JI), (qac) 20 20
[Ipaktuueckue/cemunapckue  3ansatus  (I13),

(qac)

naboparopusie padoTsl (JIP), (dac) 10 10

KypcoBoit mpoekt (padota) (KII, KP), (1ac)

DK3aMeH, (Jac) 27 27
Camocmosmenvhas paboma, BCero (dac) 51 51
Bua npoMeskyTo4HOI aTTecTalMU OK3. OK3.

4. CopepkaHue JUCUUIINHBI
4.1. PacnpenesieHue TPYA0€eMKOCTH JUCIUIJIMHBI 10 pPa3/jeiaM U BUIaM 3aHATHH
Pa3nensl u TeMbl AUCHUILIUHBL M UX TPYIOEMKOCTh MPUBECHBI B TAOIUIIE 2.
Tabnuna 3 — Pa3gensl, TeMbl JUCHUILTUHBI U UX TPYJIOEMKOCTb

Pazgenbl, TeMbl JUCITUTIINHEI Jlexkuun | 113 JIP KII CPC
(uac) (gac) (uac) | (wac) (dac)

Cemectp 8
Pazgen 1. Mukpomexanuueckue 4 9

JATYUKU U aKTyaTOPbI
Tema 1.1. JlaTuuku JaBiaCHUS

Tema 1.2 MEMC - natuuku
MAarHUTHOTO MOJIA

Tema 1.3 MEMC — aktyatopsl




Pazmen 2. Teoperuyeckue OCHOBBI
MUKPOMEXaHHYECKUX  THPOCKOIOB
(MMTI') u akcenepomerpoB (MMA)

Tema 2.1 OcHOBHBIE CTPYKTYphI U
monenu guHamMukd MMIT LL, RR u
R Tunos

Tema 2.2. OCHOBHEBIE CXEMBI U
MPUHIIHIBI (YHKIIMOHUPOBAHUS
MMT

Tema 2.3 OCHOBHBIE CXEMEL U
MPUHIIAIEI (YHKIIMOHUPOBAHUS
MHUKPOMEXaHUIECCKIX
aKCeIePOMETPOB

Tema 2.4 Cratuka u qnuaamuka MMI'
n MMA.

Tema 2.5 OcHOBHBIE

TEXHOJIOTMYECKUE TIPOLIECCHI
npousBoacTBa MMI' u MMA

20

22

Paznen 3. MukpoMexaHUYeCKUE
MHEPIMATbHBIC MOTYJTA U CUCTEMBI
OPHEHTALMHU U HaBUTAI[H

Tema 3.1 MukpomexaHHIeCKHe
WHEPIUATLHBIC MOIYITN

Tema 3.2 MukpomexaHHIECKHe
CHCTEMBbI OPUEHTAIIUU U HABUTAI[HH

12

Pasnen 4. DnemenTHas 0a3a 1 OCHOBEI
TEXHOJIOTHH IPOM3BOJICTBA
MHKPOMEXaHUYECKHX CTPYKTYP

Tema 4.1 DnemenrtHas 0aza MEMC

Tema 4.2 XapakTepucTUKH
MaTepuaIoB UCHOJb3yEMbIX IIPU
npousBojctee MEMC

Tema 4.3 OCHOBHBIE EXHOJIOTUYECKUE
npouecchl npousBoactsa MEMC

Hroro B cemectpe:

20

20

51

Hroro:

20

20

51




4.2.  Copep:xaHue pa3aejoB U TeM JIEKIMOHHBIX 3aHATHIA
CopepxaHuie pa3esioB U TEM JICKIIMOHHBIX 3aHATUN IPHUBEIICHO B TadmuIe 3.

Tabnuma 4 - Conepkanue pa3/iejoB U TEM JIGKIIMOHHBIX 3aHSATHI

Howmep pa3zgena

HaszBanue u conep:xanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Pa3nen 1. MukpoMexaHnuyecKue JaTYUKU U AKTYaTOPbI
Tema 1.1. JlaTunku naBieHus

JlaTuuku  faBieHUss  [pSAMOro  npeoOpa3oBaHus.  AHMU30TPOIUS
JIEKTPUIECKOTO COIIPOTUBIICHUS IIOJIYTIPOBOIHUKOBBIX
TEH30pE3UCTOPOB. TOIOJNOrus TEH30PE3UCTOPOB. UyBCTBUTEIBHOCTH
TEH30PE3UCTUBHBIX cXxeM. JlemndupoBanue kosiebanuil. JnHamuka
KojneOaHuit M mepenaTtouHble  (QyHKUMM. JlaTuMKu  JaBieHUS
KOMIIEHCAITMOHHOTO TUMa. J[aT4MKu ¢ 3JIEeKTPOCTAaTHYECKON 0OpaTHOM
CBSI3b10. JIaTYMKM ¢ MarHUTORJIEKTPUUECKON 0OpATHOM CBSA3BIO.

Tema 1.2 MEMC - natynku MarHATHOTO TIOJIA

CBolicTBa MNPOBOJMMOCTH METANIMYECKUX IUIEHOK. Tomosorus
MarHUTOPE3UCTOPOB. UyBCTBUTENHHOCTH MarHUTOPE3UCTOPOB.
CxeMoTexHMKa TpeoOpa3oBaTeneil. 3 — OCEBbIE MarHUTOMETPHI.
[IpeobpazoBanue 6a3ncoB MarHUTHBIX H3MepeHuit. MEMC — kommacel.

Tema 1.3 MEMC — aktyaTtOopbl

Haznauenune. OOnacte npumeHeHus. lludpoBoe MHKpo3epkanmbHOE
ycrpoiictBo (DMD). Tlpunnun neiictBusi, Tomojorus. DLP —
MPOEKTOPBI. [Ibe30cTpyiitHBIEAKTYATOPBI TUISt MIPUHTEPOB.
MuxkpoMexaHU4eCKue MEepPEKITI0YaTENH. MukpoTpaHCIIOPTEPHI.
MukpoTypOuHbl. MUKPOHMHCTPYMEHTHI JIJIS TJIA3HOW XUPYPTUH.

Pa3nen 2. TeopeTnueckue 0CHOBbI MUKPOMeEXaHHUYECKUX
rupockonos (MMI) u akceaepomerpos (MMA)

Tema 2.1 OcHoBHBIE CTPYKTYpHI U Mojaenu auHamuku MMI' LL, RR u
R Tunos. JluHamMuka B3aUMOJEWCTBUSA TMEPBUYHBIX U BTOPHUYHBIX
konebanmit MMIT LL wm RR TunoB. BosHOBBIE TBEepaOTEIbHBIC
rupockonsl (MMI™ R -tuma).

Tema 2.2. OcHOBHBIE CXEMBI U MPUHIMIBI GyHKIIMOHUpOBaHUS MMI'.

CTpyKTypHBIE CXEMBI, T[epeAaTo4Hble (QYHKIHHM, MacIITabHbIe
ko3 purmenTer npeodpazoBanus MMIT LL, RR u R tunos. OcHoBHBIE
norpemsoctda MMI'.

Tema 2.3. OcCHOBHBIE CXeMbl W MPUHUUNBI (YHKIHOHUPOBAHUS
MHUKpOMEXaHHUECKUX akcenepomeTpoB (MMA).

Knaccudpukanus MMA (ogHOMEpHBIE U JIBYMEpPHBIE, OCEBBIE H
MasiTHUKOBBIE, IPSIMOTO MTPE0Opa30BaHUs U KOMIIEHCAITMOHHOTO THIIA).

Tema 2.4 Cratuka u nunamuka MMIT 1 MMA.

Mojenu TUHAMUKH, CTPYKTYPHBIE CXEMBbl, MepeJaTO4Hble (YHKIUH,
Maciitabuele  kod3(duumentsr mpeoOpa3oBaHus, pabouas moJoca
4acToT, 0CHOBHbIE norpemrHoct MMI' 1 MMA.

Tema 2.5. OcHOBHBIE TEXHOJIOTHYECKUE MPOLIeCCh Tpou3BoicTBa MMIT
n MMA.




OO6001IeHHBII TEXHOJIOTHYECKUH mporiecc mpousBoactea MMIT 1 MMA.
OCHOBHBIE TEXHOJOTHYECKHE OIEepaluy IPOU3BOJCTBA, BKIIOYAIOINIHE:
auTorpaduio, MOJIYYCHHE CIOEB PAa3IMYHBIX MAaTepUaliOB, TpaBJICHHE,
MUKpPOCOOPOYHBIC ONICpPAIIH, UCTIBITAHNE U3/ICIHH.

Paznen 3. MukpoMexaHu4ecKre MHEPpUHAJIbHbIE MOAYJIU H
CHCTeMbl OPMEHTALMU U HABUTALMHU

Tema 3.1 MukpomexaHndeckre WHEpUUaIbHble MOAynu. Ha3zHaueHwue,
(yHKIMOHATBHOCTH, OCHOBHBIE DJIEMEHTHI, OCHOBHBIE XapaKTEPUCTHKH.

Tema 3.2 MukpoMexaHHYECKHE CHCTEMBl OPUEHTAIMU W HaBHUTAIlHUH.
Haznauenune, QyHKIMOHAIBHOCTb, HMPHUHLHUII HOCTPOEHHUS, OCHOBHbBIE
XapaKTEPUCTHUKHU.

Paznen 4. DiieMeHTHas1 6232 U OCHOBBI TEXHOJIOTMM NIPOM3BO/ICTBA
MHKPOMeXaHNYeCKHUX CTPYKTYP

Tema 4.19nemenTHas 6aza MEMC

SHGKTPOCTaTI/I‘-IeCKI/Ie JaTYUKH CHJII MW MOMECHTOB, €MKOCTHBIE H
TEH30METPHUUYECKUE MPpeoOpa3oBaTesld MHUKPOTIEPEMEIICHHH, dJIEMEHTHI
YIIPYrux II0ABECOB YYBCTBUTCIIbHBIX 9JICMCHTOB, CHUCTEMBI
BO30yxaeHnst MMI'.

Tema 4.2 XapakTepruCTUKH MaTEPHAIIOB UCIIOJIb3YEMBIX TIPH
npousBoactee MEMC

Du3uko-xuMHUYECKUE CBOMCTBA KpEMHHU4, Kak OCHOBHOT'O
KOHCTPYKIIMOHHOTO Martepuaja s HM3TOTOBJIEHHUS UYyBCTBUTEIbHBIX
aneMeHToB. Jlpyrue Marepuarsl .

Tema 4.3 OCHOBHBIE TEXHOJIOTUYECKHE IIPOLECCHl IPOU3BOJCTBA
MEMC

OO06oOmmeHHbI  TEXHOJOTHYECKUH Tponiecc mpousBoactBa MEMC.
OCHOBHBIE TEXHOJIOTUYECKHE OTepaIliy MPOU3BOICTBA, BKIIFOYAOIIIHE:
auTorpaduio, MOJyYeHHUE CIIOEB Pas3IMYHBIX MAaTEepUajoB, TPABJICHHE,
MHUKPOCOOPOYHBIC OTIEPAIIMH, UCTIBITAHNUE U3JICTTUH.

4.3.

IIpakTHyeckue (ceMMHAPCKNE) 3aHATHS

TeMbl MNPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTD ITPUBCICHBI B Ta6J'II/II_IC 5.
Ta6J’II/II_[35 — HpaKTI/IquKI/Ie 3aHATHUA U UX TPYAOCMKOCTD

Ne
Ne T 5 PopmbinpakTiecknx | TpyroeMKOCTb, | pasnena
eMBI IPAKTHYECKHX 3aHSTHIT y
/o p 3aHSTHI (dac) JHCIIHTI-
JTHHBI
Cemectp 8

Y4eOHbBIM MJIAHOM He MPeyCMOTPEHO

Bcero:




4.4, JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYAOEMKOCTb IPUBE/ICHBI B TabmHIIe 6.

Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

Ne
Ne Tpymoem
pazznena
o/ HanmenoBanue 1abopaTopHbIX paboT KOCTb,
JCLIUTT
(dac)
I JIHBI
Cemectp8
1 DxcnepuMmeHTanbHoe uccinenoanue MMI' LL — tuna 2 2
2 MonenupoBanue uzMmepurenpbHoro kanaia MMIT RR — 2 2
TUTIA
3 MopenupoBanue quHaMukun MMIT 2 2
R — tuma
4 DKcrepuMeHTaIbHOE HCcliefloBaHue IByMepHOTO MMA 2 2
0CEBOTO THTIA
5 MopenupoBanue cucteMbl Bo30yxaeHuss MMI® 2 2
Bcero: 10

4.5. KypcoBoe npoexTupoBanue (padora)

VY4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

4.6. CamocrosiTeibHasi padoTa CTy/IEHTOB

Bunel camocTositensHOM paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B Tabnuue 7.

Tabnuma 7- Buasl caMoCTOsATEIbHOM pabOTHl U €€ TPYI0EMKOCTh

Bua camocrositensHOM pabOTHI Bcero, uac Cemectp 8, yac
CamocrosiTesibHas padoTa, BCETO 51 51
U3yuyeHHe  TEOPEeTHYEeCKOro  MaTepuaia 34 34
mucuuriuHel (TO)

kypcoBoe npoektupoBanue (KI1, KP)

MOJTOTOBKA OTYETOB MO JIAOOPAaTOPHBIM 10 10
pabotam

BbINosIHEHUE pedepara (P)

[ToaroroBka k Tekymemy KoHTposro (TK) 7 7
nomarrHee 3aganue (J13)

KOHTPOJIbHBIE paboThl 3a04HUKOB (KP3)




5. IlepevyeHb y4eOHO-METOAUYECKOT0 O0ecTIeYeHUS IJISl CAMOCTOSITEIbLHOI

padoThI 00yYAKOIIMXCH 110 JUCHUIVIMHE (MOAYJII0);

Y4eOHO-MeTOINYECKHE MaTEPUaIbI JAJIsl CAMOCTOSITETIbHON PabOThl CTYJJICHTOB YKa3aHbI B

oo 7-11

6. IlepeyeHb MEYaATHBIX M JTEKTPOHHBIX YUeOHBIX U3IAHUI

[lepedenpIieyaTHBIX U AIIEKTPOHHBIX Y4eOHBIX H3IaHUHTIPUBECH B Tabmuie 8.

Tabmuua 8— IlepeueHbIIEYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TaHUN

Mudp bubnunorpaduueckas ccplika KomnuecTso
AK3EMIUIIPOB
B OMOIMoTEKE
681.2 PacionmoB B.fl. Mukpomexannueckue npudopsl. Tyra, 6
P24 2002, 367 c.
629.7 MukpocucTeMbl OpHEHTALUU OECNUIOTHBIX JIETaTEIbHBIX 6
M59 anmapatoB [Tekct] / P. B. AnanyeB [u np.] ; pen. B. 5.
Pacnonos. - M. : Mamunoctpoenue, 2011. - 184 c.
681.2 [Ipubops! nepBuuHOM HHPOpMaIK : MUKpOMEXaHUYECKHE 6
P24 npubopsl [Tekcr] : yuebnoe mocoodue / B. 5. Pacromnos ;
Tyn. roc. yu-T. - Tyna : [6. u.], 2002. - 390 c.
681.58 MepkypbeB n.B., [TonankoB B.B. Junamuka 6
M52 MHKPOMEXaHUYECKOTO W  BOJIHOBOTO  TBEPAOTEIBHOTO
rupockormna.- M.: ®©U3MATIJINUT, 2009.-228 c.
531 [Ipuknagnas Teopust rupockornos [Tekcr] : yueonuk / 1. I1. 35
J184 JlykesinoB, B. . Pacnomnos, 0. B. ®unaros ; Konuepn
"HHUM "Dnekrpompudop". - CII6. : Mzm-Bo IIHUU
"Dnekrpornpudop", 2015. - 316 c.
629.7 CeBepoB JLLA. MexaHuKa T'UPOCKOIMYECKHX CHCTEM: 45
C28 YueOHoe nocodue. — M.: MAU (TVY), 1996. - 212 c.

/. llepeyenbp pecypcoB HH(OPMANUOHHO-TEJICEKOMMYHHUKAIIMOHHON CeTH
HMHTEPHET, HeoOX0AMMBIX /151 OCBOEHHS TUCIHUIIJIHHBI

HepequL pecypcoB I/IH(i)OpMaI_II/IOHHO 'TGHGKOMMYHHK&HHOHHOﬁ CCTHU

HEOO0XOAUMBIX JUIsl OCBOEGHUS TUCIMITIIMHBINPUBEIEH B TabmuIe 9.
Tabnuua 9 — [lepeuens pecypcoB nHpopmaMoHHO-TedekoMmyHuKaonHoi cetu MHTEPHET,
HEOO0XOAUMBIX JUIsl OCBOEHUS TUCLUIUIMHBI

NHTEPHET,

URL anpec

HanmenoBaunue
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8. Ilepeyenb WHMOPMAIMOHHBIX  TEXHOJOTMid, MCHOJb3yeMbIX NpPH
OCYIIECTBJICHUM OﬁpainBaTeJIbHOFO nmpomoecca 1mo ITMCIMIJInHEe

8.1.IlepevyeHs MPOrpaMMHOro odecreyeHust

[lepedeHp UCTIONB3yEeMOTO MTPOTPAMMHOTO 0OecTieueHHs pecTaBieH B Tadmuie 10.
Tabmuma 10 — [epedeHBIIPOTPaMMHOTO 0OECIICUCHIS
Ne ii/m HaumenoBanue

Mariad

8.2.Ilepevyens MHPOPMALHOHHO-CIPABOYHBIX CHCTEM
[lepeueHp uCHoOIB3yeMbIX HH(POPMAIIMIOHHO-CIIPABOYHBIX CUCTEM IpeacTaBiieH B Tadnuie 11.
Tabmuma 11 — IlepeyeHbMHPOPMAITMIOHHO-CIIPABOYHBIX CUCTEM
Ne n/m HanmenoBanue
He npexycMoTtpeno

9. MarepuajbHo-TeXHUYecKasi 0a3a, HeoOXoAUMAas JJsl OCYUIECTBJIEHHSA

00pa30BaTeJbHOI0 MPOIECCa MO JUCHHUIIJINHE
CocraB maTepuanbHO-TEXHUUECKON 0a3bl pejacTaBieH B Tadnuie 12.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKOU 0a3bl

N . | Homep

HanMeHoBaHME COCTAaBHOM YacTH MaTepHATLHO-TEXHUYCCKOMN

Ne i/mm ayIUTOPUU
6a3bl

2 MynbTuMeuitHas JIEKITMOHHAS ayTUTOPUS b.M. a. 13-04

5 CnennanmsupoBaHHas jabopatopus «Mukpomexanndeckux | b.M. a. 13-03a
WHEPIHAIBHBIX YYBCTBUTEIIBHBIX 2JIEMEHTOBY

6 Crenn

10. ®oHj oLEeHOYHBIX CPEACTB /sl MPOBeIeHUsI MPOMEKYTOUYHOI aTTecTaluu

00y4aroImmnXxcs M0 JUCHUIINHE
10.1. CocraB ¢oHAa OLIEHOYHBIX CPEJCTB MPUBEICH B Tadymie 13
Tab6muma 13 - CocraB ¢oH/Ia OIEHOYHBIX CPEACTB IS MPOMEKYTOYHON aTTeCTAllUN

Bua npomexyTo4Hoi arTectauuu [IpumepHBIii  MEpedYeHb  OIEHOYHBIX
CpE/ICTB

OK3aMeH Cnucok BOIIpoOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUIETHI;
TecThl.

10.2B kauecTBe KpUTEPHEB OILIEHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOEHHUS) KOMIETEHIH
oOyJaromuMucs NMpUMeHseTcsl S5-OambHas [IKala OLEHKH CHOPMHPOBAHHOCTH KOMIIETEHLHUH,
KoTOpasi mpuBezeHa B Tabnuue 14. B TeueHune cemectpa MoxeT ucnosb3oBaThes 100-6amibHas
HIKajla MOJYIbHO-PEHTHHIOBOM CHCTEMBbl YHMBEPCHUTETa, IMpaBWJIa HCIOJIb30BaHUS KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOpMAaTUBHBIM akToM 'Y AIL.



Tabmuna 14 —Kpurepuu onieHKU ypoBHSI CQOPMHUPOBAHHOCTH KOMIETEHITUHA

Or1eHKa KOMIIETEHITII

XapaxrepucTuka copMHUPOBAHHBIX KOMITETEHITUIA

5-0anbHas mkana

- oOyyJaromuiicsi ri1yOOKO M BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepHa;
- YBEPEHHO, JIOTHYHO, IIOCJIEJOBATEIbHO W TPaMOTHO €ro
W3JIaracr;

«OTJINYHO» - ONMpasiCh HA 3HaHUS OCHOBHOM U JIOTIOJHUTEIbHOU JIUTEPATYPHI,
<«GAYTEHO» TECHO TIPUBA3BIBAET YCBOEHHBIE HAy4yHbIE IOJOXKEHHUS C
IPAKTUYECKOH JESITEIbHOCThIO HAllPaBJICHHUS;
- yMeNo 00OCHOBBIBAET U apT'yMEHTUPYET BbIIBUTAEMBIE UM UJICH;
- JIenaeT BEIBOJBI M 0000IECHMS,
- cBOOOJTHO BJIAJIEET CUCTEMON CHEIMAIM3UPOBAHHBIX TOHSITH.
- oOywaroluiics TBEpAO YCBOWJI NPOrpaMMHBIM MaTepual,
rPaMOTHO U MO CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS
OCHOBHOM JIUTEPATypBHI;
- HE JIOMYCKAeT CYIIECTBEHHBIX HETOUYHOCTEH;
«XOPpOLIO» .
GATICHOY - YBSI3bIBA€T YCBOEHHBIE 3HAHUS C MPAKTUYECKOU NESATENbHOCTHIO
HaIlpaBJICHHUS;
- apryMEHTHUPYET Hay4yHbIE MOJIOKEHMUS,;
- JIeJIaeT BBIBOJLI M 000OIIEHNS;
- BJIaJICET CUCTEMOM CIIeUaIN3UPOBAHHBIX MOHSATHI.
- oOydaromuiics yCBOWUJ TOJBKO OCHOBHOM MpOTpaMMHBIN
MaTepuaj, IO CYIIECTBY M3JIaraeT €ro, ONUpasch Ha 3HAHHA
TOJIBKO OCHOBHOM JINTEPATYPBHI;
«yHOBJIETBOPU - JIOIIyCKAaeT HECYIIECTBEHHbIE OIMOKN 1 HETOYHOCTH;
TEIBHO» - HCIIBITBIBAET 3aTPYAHECHUS B IPAKTUYECKOM NIPUMEHEHUH 3HAHUN
«GAYTCHO» HaIpPaBJICHUS;
- ¢1a00 apryMEHTUPYET HayyHbl€ MOJIOKEHHUS;
- 3aTpyAHsAeTCs B (OpPMyIUpOBAaHUM BBIBOJOB U 0000IICHUIA;
- YaCTMYHO BJIAJICET CUCTEMON CIIEUAIN3UPOBAHHBIX IOHATHH.
- o0y4Jarouuiicss He yCBOWJI 3HAYUTEIbHONW YacTH MPOrpaMMHOIO
MaTepuana;
«HEYIOBJIETBO - JIONYCKaeT CYLIECTBEHHblE€ OIIMOKM M HETOYHOCTH IIpU
PUTEIBHO» paccMOTpeHUH ITPoOJIeM B KOHKPETHOM HallpaBJICHUH;
«HE 3a4TEHO» - UCIIBITBIBAET TPYJHOCTH B IPAKTUYECKOM ITPUMEHEHNN 3HAHUN;

- HE MOXET apryMEHTUPOBATh HAYYHbIE TI0JI0KCHUS;
- He (DOpPMYIUPYET BBIBOJIOB M 0000IIEHUT.

10.3TumnoBsie KOHTPOJIbHBIC 3alaHW UJIW UHBIC MAaTCpUaJIbl:

Bompocs! (3amaun) a1st sx3amena (tabmmma 15)
Tabnuma 15 — Bonpocs! (3agaun) 1st 5Kk3aMeHa

Ne i/ [Tepeuens BompocoB (3a1a4) Ui SK3aMeHa I/IH,HII/I<I?£FOpa
1 Knaccudukamus MMI' u MMA. IIK-1.3.1
2 [Ipunnun nevictBusgs MMI' pa3nuyHbIX TUIIOB. I[IK-1.V.1
3 Moaudukanuu u npuHIUn aevicrsus MMA. I[IK-1.B.1
4 MaremaTruueckast MOJI€NIb JUHAMUKU JIBUKECHUS IK-1.3.1
qyBCTBUTEIbHOTO 3neMenta MMI' LL-Tumna.
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) Maremaruueckast MOJI€Nb JUHAMUKH JIBHXKCHUS IK-1.3.1
yyBCcTBUTENbHOTO 31eMeHTa MMI' RR-Tumna.

6 YcranoBusiuelics pexxuM padbotsl MMI'. CBsi3b napameTpos ITK-1.3.1
Kosie0aHui ¢ PU3MUECKUMHU MTapaMeTpaMHu YyBCTBUTEILHOTO
JJIEMEHTA.

7 YacTtoTHsle xapaktepuctuku MMI' u pabouas mosjoca 4acToT. [K-1.3.1;

I1IK-1.B.1

8 CBs13b aMIUIUTYIHBIX U ()a30BbIX COOTHOILLIEHUN BTOPUUHBIX I1K-1.3.1
kosebannii MMI' B ycTaHOBHBIIIEMCS PEKUME.

9 Cratudeckue U JUHaAMUYECKHe XxapakTepucTuku MMA. IMK-1.3.1

[K-1.V.1;
I1IK-1.B.1

10 Ucrounuku omm6ox B MMI' 1 MMA. IK-1.3.1

11 AHAJIIUTUYECKHE METOJIbI pacuyeTa MEXaHUYECKUX IK-1.3.1;
xapakrepuctuk MMI' 1 MMA. IIK-1.B.1

12 [IpyuHIHN NENCTBHSI EMKOCTHBIX JATUYNKOB MEPEMEICHUN IK-1.3.1
YyBCTBUTENBHOTO eMeHTa B MMI' 1 MMA. OcHoBHBIE
COOTHOIIEHUs. Bonpock! mpoekTupoBaHusl.

13 DJIEKTPOCTATUYECKUE JATYMKH YITPABIISIONIEH CHIIBI U IK-1.3.1
MoMeHTa. Pacyer sHepreTniyeckux XapakTepucTUuK 1
JIMHEWHOCTH TIPeoOpa3oBaHUs.

14 [IpeoOpazoBaTenn «eMKOCTD - HaNpsHKeHUEY. Bubl IK-1.3.1
npeoOpaszoBareseil U pacueTHbIE COOTHOILLICHHUS.

15 CTpyKTypbI CCTEM aBTOT'€HEPATOPHOIO BO3OYKIACHHUS IK-1.3.1;
nepBUYHBIX Kosiebanuii B MMI'. Pacuer mapameTrpos IK-1.V.1
YCTaHOBUBIIUXCS KOJICOAHHI. [IK-1.B.1

16 CTpyKTypa U MPUHIUI PaOOTHI CUCTEMBI BO30YKICHHS IK-1.3.1
NepBUYHBIX KoJiebanuii B MMI' ¢ OlOpHBIM T€HEPATOPOM.

17 dopmupoBaHre KOHTYpa (a30BOi MOJACTPONKHA YACTOTHI IK-1.3.1
OTIOPHOTO TeHepaTopa. Beibop mapameTpoB KOHTYpA.

18 [Tpunnume! GopMUpOBaHUs BBIXOAHOTO curHaia B MMI™ u IK-1.3.1
MMA B npubopax npsMoro u3MepeHHUs. [IK-1.¥.1;

I1IK-1.B.1

19 ®opmupoBaHus BbIX0AHOTO curHaina B MMI' u MMA B I1K-1.3.1;
pudopax KOMIEHCAIIMOHHOTO TUIIA. [IK-1.¥.1

20 Crabunuszanys aMIIIMTYAbl IEPBUYHBIX Konebanuit MMIT ITK-1.3.1
yTIpaBJIeHUEM aMIUIUTYJ0N UMITYJIbCOB BO3OYXJICHUS.

21 Crabunuzanus aMIIUTYAbI TEPBUUHBIX Kosebanuit MMIT I1K-1.3.1
yIIpaBJIEHUEM JUTUTEIILHOCTBIO UMITYJILCOB BO30OYXK/IEHUS.

22 OcCHOBHBIE TEXHOJIOTHYECKHE TIPOLIECCHI pou3BoAcTBa MMI ITK-1.3.1
n MMA.

23 TexHonornueckoe u crenragbHoe 000pyI0BaHHUE IS ITK-1.3.1
IIPOU3BO/ICTBA UCTIBITAHUH.

24 JlaT4uKH TaBJIEeHUs IPSMOTO peoOpa3oBaHusl. ITK-1.3.1

25 JlaTuMKy JaBiIeHUS KOMIIEHCALIMOHHOTO THIIA. ITK-1.3.1

26 MEMC - maT4yMKy MarHUTHOTO IIOJIS. IIK-1.3.1
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27 [IpeobpazoBanne 6a31MCOB MArHUTHBIX U3MEPEHUH. I1K-1.3.1

28 MEMC — komriachl. ITK-1.3.1

29 LudpoBoe mukpozepkaibHOe ycrpoiictBo (DMD). DLP — I1K-1.3.1
MPOCKTOPHIL.

30 MuxkpoTtpancnopTepbl. MUKpOTYpOUHBI. ITK-1.3.1

Bomnpoce! (3amaun) st 3auera / auddepeHiiupoBaHHOro 3aueTa (Tadauia 16)
Tabmua 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon
Ne i/m [Tepeuens BompocoB (3amayu) auist 3adeta / nudd. 3auera
HHIUKATOPA

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

Tembl U 3amaHue AJis BBITIOJIHEHHS KYpCOBOW palOOThI / BBITIOJTHEHUS KypCOBOTO IPOEKTA
(Tabmuma 17)

Tabmuma 17 — [IpuMepHBIil TIEpedeHb TEM I BHITIOJHEHUSI KYpCOBOW PabOThI / BBHITIOJHEHUS
KypCOBOT'O ITPOEKTa

No 11/ [IpumepHbIil nepeyeHb TeM sl BBIIOJHEHHUSKYPCOBOM pPabOThI / BBINOJIHEHHUS
h KYpPCOBOI'O IPOEKTA

VY4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

Bormpocs! aj1st poBeieHHst MPOMEKYTOYHOM aTTECTAIMH TIPH TECTHPOBAHUH
(Tabmuma 18)

Tabmuma 18 — [IpumMepHbIii TepedeHb BOIPOCOB I TECTOB

No Kon
. /;I IIpuMmepHBIi IepedeHb BOIIPOCOB JUIsl TECTOB WUHIUKATOP
a

1 Ha3zoBuTe OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI IK-1.3.1
MHKPOMEXaHUYECKOIO TUPOCKOIIA.

2 Ha wusMepeHnn Kakoro ycCKOpEHHUS OCHOBAH MNPHUHIMI pabOThI IK-1.3.1
MHUKpPOMEXaHUYECKOIO TUPOCKOIIA.

3 M3 Kakux DIEMEHTOB COCTOUT UYBCTBUTEIBHBIM  DJIEMEHT ITK-1.3.1
MHUKpPOMEXaHUYECKOIO TUPOCKOIIA.
OO0bsacHUTE TPUHLIUIT PAOOTHI MUKPOMEXaHUYECKOTO THPOCKOIIA. IK-1.3.1

5 OOBsICHUTE METO/IbI OTIPEICTICHUS HETMHCHHOCTH. I1IK-1.3.1

6 Ha3zoBute 001acTi NpUMEHEHUSI MUKPOMEXaHUYECKUX ITK-1.3.1
aKCEJIEepOMETPOB.

7 OObsicHUTE TPUHIMI PAaOOTHl MUKPOMEXaHHUUYECKOTO ITK-1.3.1
aKceJlepomeTpa.
[IpuBenuTte KnaccuuKauo K3MEPUTENBHBIX ITpeoOpa3zoBaTesei. ITK-1.3.1
[lepeuncanre ocHOBHBIE (PAKTOPBI, KOTOPbIE YUUTHIBAIOTCS MPU ITK-1.3.1
MIOCTPOEHHUH IEKTPOHHBIX CXEM EMKOCTHBIX ITpeoOpa3oBarTenei.




15

[lepeyeHb TeM KOHTPOJIBHBIXpAOOT MO AMUCHUILIMHEOOYUAIOMMUXCS 3a04HOM (GOpMbI 00ydeHHUs,
npeacTaBicHbl B Tabmuie 19.

Tabnuma 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ii/m [TepeyeHb KOHTPOJILHBIX PabOT

He npenycmotpeno

10.4Meroanyeckne MaTepHaibl, ONPEACTSAIONAE TPOIEAYPhl OIEHUBAHUS HWHIUKATOPOB,
XapaKTEepU3YIOMIMX dTanbl  (POPMUPOBAHUSA KOMIIETEHLUH, COJAEpKATCi B  JIOKAJIbHBIX
HOpMaTuBHBIX akTax ['Y All, pernameHTHpYOMINX NOPSAOK U MPOLEAYPY NPOBEACHHS TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH U IIPOMEXKYTOUHOM arTectanuu odydaromuxces ['Y AlL

11. MeToau4yeckue yKa3aHus JJisl 00y4aloUUXCsl MO OCBOEHUIO TUCUHMILTHHBI
11.1. MeTtoanyeckue yKa3aHus Il 00y4AIOIMXCS 110 OCBOEHHIO JIEKIIHOHHOTO
MaTepuaja

OcHOBHOE Ha3HAauYeHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE€ W SICHOE H3JIO)KeHHE ydeOHOTro MmaTepuana. Ha3znaueHue COBpEMEHHOU JEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIUIO MO TEME, a B OCBOCHHH
dbyHIAMEHTANBHBIX MPOOJIEM JTUCHUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUsS, HOBEHIITUX
JTOCTH)KCHHM HaydHOW MBICTH. B ydeOHOM mporiecce JIEKIUs BBITIOJHSET METOI0JOTHYECKYIO,
OpraHU3aIlMOHHYI0 U MHPOPMAMOHHYIO (PyHKIMHU. JIeKIHs pacKpbiBaeT MOHATUHHBIN armapaT
KOHKPETHOM 00JIacTh 3HaHUsA, €€ MpOoOJEMBbI, aeT IEIbHOE NPEJICTaBICHUE O IUCIUILIMHE,
MOKa3bIBAET B3AaMMOCBSI3b C IPYTUMHU JUCITUTUTHHAMM.

[InanupyeMbl pe3ysIbTaThl IPU OCBOCHHUH 00YYaIOIIUMCS JICKITMIOHHOTO MaTepraa:

—  TIOJYYCHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3AUMOCBS3aHHBIX 3HAHHUH, YPOBEHb KOTOPBIX
ONpEEIISIETCA 1IeJIEBOM YCTAHOBKOM K KaXXJI0M KOHKPETHOU TeMe;

—  TIOJIYY€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOAaBaTEICM;

— pa3BuTHE MNPO(ECCHOHATBHO—ICTIOBBIX  KA4yeCTB, JIFOOBM K MpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBJIEHHE HEOOXOAMMOTr0 MHTEpeca, He0OXO0MMOT0 JIJIsi CAMOCTOSITEIIBHON PaboThI;

— TONy4eHHe 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKH U TEXHUKH U O
MIPOTHO3€ UX PAa3BUTH HA OJIMKAMIIINME TOJIbI;

— Hay4yuTCs METOoAMYecKH oOpabaThiBaTh MarepHai (BBIACIATH TJIABHBIE MBICIHA U
MOJIOKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUpOBKax);

— TONy4eHHe TOYHOTO MOHMMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHH.

JIeKUMOHHBI MaTepual MOXET CONPOBOXKIAThCA JEMOHCTpAlMEd CIAalJIoB H
WCIOJIb30BAHMEM DPAa3IaTOYHOTO MarepHuala MpU TMPOBEACHUU KOPOTKUX TUCKycCUd 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATUK 10 TUCIUTUIHHE.

CrpykTypa npeaocTaBieHus JIEKIUOHHOTO MaTepHana:

— O3HAaKOMJIGHHE CTYIAEHTOB C  (U3MYECKMMH 3aKOHAMM H  MPUHIUIAMU
(YHKIIMOHUPOBAHUS MUKPOMEXaHUYECKUX TUPOCKOTIOB U aKCEIEPOMETPOB;

— HW3JIOKEHHWE METOJIOB  MAaTEMaTHYeCKOTO  ONHCAHHWS  JMHAMHKHM  JBHMIKEHUS
MHUKPOMEXaHUYECKUX THUPOCKONOB M aKCEIEPOMETPOB PANIMYHBIX THUIOB U OLEHKH UX
METPOJIOTMYECKUX XapPAKTEPUCTHK;

— O3HAaKOMJIGHHE C MeTOJAaMH BO3OYXKICHHMS ©  CcTa0Wau3anuu  KojeOaHui
MEXaHUYECKUX MACC MUKPOMEXaHUYECKUX TMPOCKOIIOB;



— U3JIOKEHHE CHOCOOOB  pPErucTpaldy JIBUKEHUS  YyBCTBHTEIBHBIX MacC B
MUKPOMEXaHUUECKUX THPOCKOIAX U aKCEeIEPOMETPax U MEPBUYHON 00pabOTKH H3MEPEHHUIA;

— O3HAKOMJICHHE C BOIPOCAMHM MPOEKTHUPOBAHMS OTAEIBHBIX ()YHKIMOHAIBHBIX y3JIOB
MUKPOTHPOCKOTIOB U aKCEJIEPOMETPOB U — IPUOOPOB B LIETIOM;

— W3JIOKEHHE METOJOB U  cmocoOoB  (OpPMHPOBAaHUS OOpaTHBIX CBsS3ed B
MUKPOMEXaHMYECKUX THPOCKOIAX U aKCEeIePOMETPaxX KOMIIEHCAIIMOHHOTO TUTIA,

— O3HAaKOMJICHHE CO CpPEACTBAaMHU aBTOMATH3AIMM HCCIEIOBAHHS U TPOCKTUPOBAHHS
MDLOMC;

— O3HAaKOMJIEHHE€ C BONpPOCAMH TEXHOJIOTHH W3TOTOBJICHUS MHUKPOMEXaHHUECKUX
puOOPOB U YCTPOUCTB;

— mu3ydyeHHe  (aKTOpPOB, OMPENENSIONIMX  MOTPEIIHOCTH  MHKPOMEXaHWYECKHX
THPOCKOTIOB U aKCEJIEPOMETPOB U CIIOCOOOB MX KOMITCHCAIIHH.

11.2. Meroauueckue yKa3aHusi Ui 00y4AHOMIMXCS 1O MPOXO0KIEHUIO JJA00PATOPHBIX padoT

B xonme BbimonHeHus nabopaTOpHbIX paboTa OOydaroUIUiCs JOJKEH YriayOuTh u
3aKpENUTh 3HAHUS, MPAKTUYECKHE HABBIKH, OBJIQJETh COBPEMEHHON METOJMKOW M TEXHHUKOM
SKCIEPUMEHTa B COOTBETCTBUHM C KBaJU(PUKAIUOHHON XapaKTEPUCTHKON 00ydaromierocs.
Boinosninenue nabopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIBHO-MIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKOMN YacTel U KOHTPOJBHBIX MEPOIIPUATHI.

Boinonnenue n1abopaTtopHbIX paboT oOydaromuMcs SIBISIETCS HEOTHEMJIEMOM YacThIO
U3y4YeHMs] JUCLUIUIMHBI, OIpenesseMOd YueOHbIM IUIAHOM M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHne CIeIyOUIMX OCHOBHBIX 337a4 Y 00y4aromerocs:

— TIpHOOpETeHHE HAaBBIKOB HCCIEIOBAaHUS MPOLIECCOB, SBICHUMA UM  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW AUCHUIUINHBL;

— 3aKpeIUIeHUe, pa3BUTHE U JeTalu3alusl TEOPETHMYECKHX 3HAHWM, MOJY4YEHHBIX Ha
JCKIMX;

— IIOJIydYeHHME HOBOHM MH(OpMAIMK [0 3ydaeMO IUCIUILINHE;

— IpHOOpETeHHE  HABBIKOB  CAMOCTOSITENBHOM  paboThl ¢ J1a0OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ananne U Tpe0OBaHUSA K NPOBEACHUIO J1a00PATOPHBIX padoT

Crynentsl pa3OuBaroTCsi Ha mOArpymmsl, 1no 3-4 denoBeka. Ilepexn mnposeneHuem
nabopaTopHOH paboThl OOydaroieMcs cileyeT BHUMATEIbHO 03HAKOMUTHCS ¢ METOUUYECKUMHU
yKa3aHUSAMU IO €€ BBIIOJHEHHI0. B COOTBETCTBUM ¢ 3ajjaHueM oOOydarouiuecs JO0JKHBI
MOJrOTOBUTh HEOOXOJIUMBIE HAaHHBIE, MOJYYUTh OT IpenojaBareis JOMYCK K BBIIOJHEHUIO
ma00opaTOpHOM pPabOThI, BBIMOJHUTH YKa3aHHYIO IOCIIEIOBAaTENbHOCTh ACUCTBUM, MOJYyIUTH
TpeOyeMble pe3ylbTaThl, O(OPMUTH U 3AIIUTUTH OTUET M0 JabopaTOpHOi padoTe.

Crpykrypa u ¢popma oT4era 0 1a00paTOpHOIl padoTe

Otduer o mabopaTopHOW paboTe MODKEH BKIIOYATh B CE0S: THUTYIBHBIM JIUCT,
(GOpMYITUPOBKY 3a/laHUsl, TEOPETUYECKUE TOJOXKEHHs, HWCIOIb3yeMble TPU BBIMOJTHEHUU
nabopaTopHOi pabOTHI, OMUCAHKE MPOLIECCa BBIMOTHEHHS TaO0PaTOPHON PadOTHI, MOTyUYEeHHBIE
PE3yIbTaThl U BBIBOJIBI.
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TpeboBanus k opopMIIEHHIO 0TYETA 0 J1a00OpaTOPHOIi padore

ITo kaxmoii mabopaTopHOil pabOTe BHIMOIHACTCS OTACTBHBIM OTYET. TUTYIBHBIN JHCT
odopmisieTcs B COOTBETCTBMHM C IIa0ioHOM (0Opasimom) mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B paszaerne «CekTop HOPMATUBHOM OKyMEHTalun». TeKCToBbIie U Tpaduueckue
MaTepuanbl 0QOpPMIISIOTCS B COOTBETCTBUHU C aAeicTByromuMu ['OCTamu u TpeOOBaHHSIMH,
npuBeieHHbIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CekTop HOPMaTHBHOU
JOKYMEHTAL[I».

11.3. Meroauyeckue YyKa3aHus JUIA  OOyYalOIIHXCS MO  MPOXO0KIEHHIO
CaMOCTOSITeIbHOH padoThI

B xoze BBITIOJIHEHHST CaMOCTOSITEILHOM pabOThI, 0OYJArOIIUICS BBITIOJHSIET paboTy 1o
3aJJaHAI0 ¥ TIPU METOJIMYECKOM PYKOBOJICTBE IPEITIOaBaTesi, HO 0€3 €ro HemocpeiACTBEHHOTO
y4acTusl.

Jnst oOydaroruxcst o 3a04yHOiM (opme OOydeHHs, CaMOCTOSITENbHAas paboTa MOMXKET
BKJTIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHUST CaMOCTOSTEIBLHON paboOThI, y oOydaromerocss GopMHPYETCs
1esrecoo0pa3Hoe TUIAHUPOBAaHNWE pabovero BpeMeHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHHM M CHCTEMATH3allMH MPUOOpEeTaeMbIX 3HaHHM, 00eCreunBaeT BBICOKHI
YpPOBEHb YCIEBAEMOCTH B MEpUOJ OOYy4YEeHMs, I[OMOTaeT MOJYyYUTh HAaBBIKM IOBBIIICHUS
poheCcCHOHANTBHOTO YPOBHSI.

MetonuyeckuMl ~ MaTepuajaMH,  HamlpaBiSIONIMMU  CaMOCTOSITENIbHYIO  paboTy
oOyuaronuxcs SBISIOTCS y4eOHO-METOAUYECKUN MaTepual 1o TUCIUIUIHHE.

11.4 MeToauyeckue yKa3aHusi s O0y4YalOIMXCA 1O  MPOXO0KIEHUIO
NMPOMEKYTOYHOM aTTeCTALMHU
[TpomexxyTouHast arTecTanusi 00yJaronIuXcsl MPeyCMaTPUBAET OLICHUBAHUE MMPOMEKYTOYHBIX U
OKOHYATEJIbHBIX PE3YJIbTAaTOB OOy4YEHUsS 10 MUCUUILIMHE B (OpPME SK3aMEHa W 3aBeplIaeTCs
ATTECTALIMOHHOM OLICHKOM «OTJIIMYHOY, «XOPOIIIOY, «YIOBJICTBOPHUTEIHLHOY,
«HEYIOBJICTBOPUTEIHLHOY.
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JIuct BHECEHMs U3MEHEHUH B pabouylo Iporpammy AUCLHUIIINHBI
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