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AHHOTANUA

Jucnumimna «MuKpoMexaHU4ecKre MpUOOpbl U YCTPOMCTBa» BXOAUT B BapHATHUBHYIO
yacTh 00pa3oBaTeIbHOM MPOrpaMMbl IOATOTOBKM CTYAEHTOB IO HampasieHuio «24.03.02
«CucTtembl yrpaBjieHMs] JBHKEHHEM M HaBUTAIUs» HampaBiieHHOCTh «lIpubopbl U cuctemsl
OpHUEHTAIINH, CTAOMIN3AllMY U HaBUTauuny. JlucuuminHa peanu3yercs kadempoit Nel3.

enbto quctuminzbel «MuKpoMexaHudeckre IpuOophl U yCTPOUCTBa» SBJISETCS U3YUYECHUE
NPUHIUIIOB TTOCTPOCHUS, TPOCKTUPOBAHUS U M3TOTOBJICHUS MUKPOMEXaHHYECKUX MPUOOPOB M
YCTPOMCTB,  OONAgalONMX  YHUKAJbHBIMH  MaccorabapUTHBIMU U CTOMMOCTHBIMHU
XapaKTepUCTUKAMU, O3HAKOMJICHHE ¢ 00JIaCTsIMH UX IPUMEHEHUS U MePCIEeKTUBAMU Pa3BUTHSL.

JlucuuruinHa HarelneHa Ha (OpPMHpPOBAHUE Y BBIITYCKHUKA npodecCuOHATbHBIX
KOMIIETECHIINH:

ITIK-1 «Criocoben pa3pabaTbIBaTh OTACIbHBIC ACTAIHA U Y3JIbI JIJIs1 TPUOOPOB OPHUEHTAIINH,
HaBUTI'allu U CTaGI/IHI/IBaI_II/II/I JICTATCJIbHBIX allllapaToB paKeTHO-KOCMquCKOﬁ TEXHUKN»

CopepxaHue NUCHUUIUIMHBI OXBaThIBA€T KpPYI BOIPOCOB, CBA3aHHBIX C HM3y4EHUEM
MPUHIINIA ACHCTBUS U TPOBEACHUEM PACUETOB MUKPOMEXAHUYECKUX MPHOOPOB M YCTPOIICTB, a
TaK)K€ U KCIIEPUMEHTAIIbHOMY HCCIIEJOBAHUH UX XapPAKTEPUCTHK.

[IpenogaBanue JUCHUILUIMHBI TpeIycMaTpUBaeT cieayioue (opMbl OpraHu3anuu
y4yeOHOro Tmpolecca: JEKUuH, jJabopaTopHble paboThl, caMOCTOsTENbHas padoTa CTYACHTA,
KOHCYJIbTaI[1

[IporpaMMoii AMCUMIIMHBI IMPELYCMOTPEHBI CIEAYIOIINE BHUIBl KOHTPOJSA: TEKYILIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs arTecTanus B GopMe IK3aMeHa.

OO01mast TpPyA0€MKOCTh OCBOSHUS TUCIUILINHBI COCTABISAET 3 3a4eTHHIX eUHUIIBI, 108 gacos.
SI3bIK 00yUYeHUs IO TUCIUILTUHE «PYCCKHI.



1. IlepeyeHb MJIAHUPYEMBIX Pe3YJbTATOB 00yUEeHHUS MO AUCIHUNINHE

1.1. Heau npenogaBaHus AW CHUNIIHHBI
Henpro auctuminael «MUKpOMEXaHUYECKHE MPUOOPBHI U YCTPOMCTBA» SIBISETCS U3YYCHUE

MPUHILIMIIOB TOCTPOCHUS, MPOSKTUPOBAHUS M M3TOTOBJICHHUS MHKPOMEXaHMUYECKUX MPHOOPOB U
YCTPOMCTB, o0amarmux VHUKATHHBIMU MaccorabapuTHBIMU u CTOUMOCTHBIMU
XapaKTepUCTUKAMU, O3HAKOMJICHHE ¢ 00JIaCTSIMU UX MPUMEHEHUS U MEePCIEeKTUBAMU Pa3BUTHS.
1.2 luciumuinHa BXOAWT B COCTaB 4acTd, (OPMUPYEeMOil y4aCTHHKaMU 0Opa30BaTENbHBIX
OTHOIIIEHUH, 00pa30BaTeIbHON MTpOrpamMMBbI BeIciero oopazoanus (ganee — OIT BO).
1.3.Ilepeyens MIaHUPYeMbIX pPe3yJIbTATOB 00y4YeHHs N0 JUCIUIJIUHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTAaTaMH 0CBOEHHUSI 00pa30BaTeIbLHON MPOrpaMMbl

B pesynpraTe u3ydeHHs] TUCHUIUIMHBI OOydaroIIuiics AOKEH o0ManaTh CIEAYIOLIUMHU
KOMIETCHIMSIMA WM UX YacTsMH. KOMITETEHIIMM ¥ WHIUKATOPHI WX JOCTHKCHHS MPUBEICHBI B
Tabymue 1.
Ta6mmma 1 — [lepedeHs KOMITETEHIIMI ¥ WHIUKATOPOB MX JTOCTHIKCHUS

Kon u
Kareropus (rpynna) Koxa u HauMeHoBaHMe HHIUKATOPA JOCTHKECHHUS
HanMCHOBAaHUC
KOMIICTCHIIU KOMIICTCHIINU
KOMIICTCHIIU
[T1K-1.3.1 3HaTh OCHOBBI POEKTUPOBAHUS U
[IK-1 Criocoben pacdera 3JIeMEHTOB U y3JI0B IPUOOPOB U CUCTEM
pa3pabaTeIBaTh OpHUEHTAIINH, HABUTAIINH U CTAOMITU3alluN

OTICJIBbHBIC AETAIU U JICTATCJIbHBIX aIlllapaToB

37151 IIPUOOPOB
Y pHbop [TK-1.Y.1 ymMeTh BBINOIHATH HEOOXOIUMBIC
OpUEHTALINH,

[Ipodeccrnonansueie pacyeTsl, CBA3aHHBIE C MPOEKTUPOBAHUEM
HaBUTALIUU U
KOMIIETEHIINHU AJIEMEHTOB H Y3JI0B MPUOOPOB U CUCTEM
CTa0MIIN3aIun
OpHUEHTAIINH, HABUTAIINH U CTaOMITU3alliN
JIETATENbLHBIX
JIeTaTebHBIX aIllapaToB
arnmapaToB paKeTHO-

KOCMHYECKOU [1K-1.B.1 BnageTs MeTOIUKAMU TPOCKTUPOBAHMUS, B
TCXHUKHA TOM YHCJIE C UCTIOIB30BAHUEM KOMIBIOTEPHBIX
TEXHOJIOTHH

2. MecTto nucuuninHbl B cTpykType OIl

HucuumuHa Oa3upyercss Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYIEHTAMU IPH HU3YyYCHHH
CIIEYIOINX AUCLHUILINH:

— BBenenne B CIenMalIbHOCTE;

— Maremartuka;

— Teoperndeckass MEXaHUKA;

— @usuka;

— OCHOBBI TEOpUU YIIPABICHHUS;

— OIIEeKTPOHMKA;

— OCHOBBI MOJIETUPOBAHUS TPUOOPOB U CUCTEM;

— ABTOMAaTH3alMs HHKXEHEPHBIX PACUETOB;

— TexHonorus mpuOOPOCTPOCHUS;

— TI'mpockonuueckue mpruOOPbI U CUCTEMBI.



3HaHUs, TOJNyYCHHbIE TIPH W3YYCHHH Marepuaja JTaHHOM IUCHUIUIMHBI, HWMEIT Kak
CaMOCTOATCIIBHOC 3HAYCHHUC, TAaK W HCIOJIB3YIOTCA MpPU HUCIOJIB3YIOTCA HOpHU IMOATOTOBKEC
BBITTYCKHOHM KBJIM(PUKAIIMOHHOMN pabOThI OakaiaBpa.

3. OobeMm qucuumianHbl B 3E/akagemM. yac
JlanHbie 00 001meM 00beMe TUCIUTUTHHBI, TPYIOEMKOCTH OTACIbHBIX BUIOB YU4eOHOU pabOTHI 1O
TUCIUTIINHE (M pacrpeesieHne 3TOM TPYJAO0EMKOCTH 10 CEMeCTpaM) MpeICTaBlIeHbI B TabIuIIe 2

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUILITUHBI

Bun yuebHoil paboThl TpynoeMKkocTh 10
Beero ceMecTpam
Ne8
1 2 3
OO0mast TpyA0eMKoOCTh AucuunanHbl, 3E/(dac) 3/ 108 3/ 108
U3 Hux uacoe npakmuueckoii N0020moeKu 20 20
AyoumopHhuvie 3anamus, BCETo 4ac., 40 40

B mom uucne

nexuun (JI), (gac) 20 20
[Ipaktuueckue/cemunapckue  3ausatus  (I13),

(gac)

naboparopusie padbots (JIP), (dac) 20 20

KypcoBoii mpoekt (padota) (KII, KP), (4ac)

Dk3aMmeH, (4ac) 27 27
CamocmoamenvHnas paboma, BCETo (dac) 41 41
Bua mpoMe:KyTO4YHOM aTTecTanuu OK3. OK3.

4. Conepxanne TUCHUUILTHHBI
4.1. PacnpeaesieHue TPYA0eMKOCTH JUCHUIJIMHBI 10 pa3aejiaM U BUIAM 3aHATHI
Pazaenbl 1 TEeMbI TUCHIUTIIMHBI K UX TPYAOEMKOCTH ITPUBECHBI B TA0IHUIIE 2.
Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBI U UX TPYAOEMKOCTh

Paznenbl, TeMBI TUCITUIUIMHEI Jlexkmuu | 113 JIP KII CPC
(gac) (gac) (wac) | (gac) (gac)

Cemectp 8
Paznen 1. MukpoMexaHnmdeckue 4 6

JATYNKUA U aKTYaTOPbI
Tema 1.1. JlaTuuky naBiacHHS

Tema 1.2 MEMC - natyuku
MArHuTHOTO IT10JId

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

10

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

Tema 4.1 DnementHas 6aza MEMC

Tema 4.2 XapakTepuCTUKH
MaTepHaJIOB UCIOIb3YEMBIX IPU
npousBoacTBe MEMC

Tema 4.3 OCHOBHBIE EXHOJIOTUYECKIE
npoteccsl mpousBoacTsa MEMC

Uroro B cemectpe:

20

20

41

Hroro:

20

20

41




4.2. Copaep:xxaHue pa3iejoB M TeM JeKINOHHbIX 3aHATHIH
CopepxaHuie pa3JelioB U TeM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabIuIle 3.

Ta6muma 4 - ConepxaHue pa3aeoB U TeM JEKIIMOHHBIX 3aHATHI

Howmep pa3znena

HaszBanue u conep:xkanue pa3nesioB U TEM JIEKLIMOHHBIX 3aHATHI

Pazgen 1. MukpoMexaHuyecKHe JaTYUKUA U AKTYaTOPbI
Tema 1.1. JlaTuuku naBieHUs

JlaTuuku  fAaBieHUss NPSAMOro  MpeoOpa3oBaHUA.  AHHM30TPOIHUS
3JIEKTPUYECKOTO CONPOTHUBIICHUS MOJTYITPOBOTHUKOBBIX
TEH30pE3UCTOpPOB. Tomonoruss TEeH30pe3UCTOpPOB. UyBCTBUTEIBHOCTH
TEH30pE3UCTHBHBIX cxeM. JlemndupoBanue konebanuii. JluHammka
KojeOaHuil W  mepenaTouHble  QYHKOUHM. JlaT4MKU ~ JaBieHUS
KOMITEHCAITMOHHOTO THIA. J[aTYMKU C ANEKTPOCTATUYECKON 0OpaTHOM
CBA3BI0. JlaTYMKN ¢ MarHUTORJIEKTPUUECKONW 0OPAaTHOM CBA3BIO.

Tema 1.2 MEMC - gaTuriky MarHUTHOTO OIS

CBoiicTBa NPOBOJMMOCTM  METAUIMYECKUX IUIEHOK. Tomomnorus
MarHUTOPE3UCTOPOB. UyBCTBUTEIBHOCTh MarHUTOPE3UCTOPOB.
CxeMoTexHMKa TpeoOpa3oBaTeeil. 3 — OCEBbIE MarHUTOMETPHI.
[Ipeobpa3zoBanue 6a3ucoB MarHUTHBIX m3MepeHuit. MEMC — kommach!.

Tema 1.3 MEMC — aktyatopsl

Hasnauenme. OOnacte mnpumeHeHus. [{udpoBoe MHKpo3epKaIbHOE
yctporictBo (DMD). [Ilpunmmn neiictBusi, tomosorus. DLP —
[IPOEKTOPBL. IIse3ocTpyitHbIC aKTyaTOphl 1S IIPUHTEPOB.
MukpoMexaHU4eCKHe MEePEKITI0YaTENH. MuUKpOTpaHCIOPTEPHI.
MuxkpoTypOuHBl. MUKPOUHCTPYMEHTHI JJIS T1a3HON XUPYPIHH.

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

Tema 2.1 OcHoBHBIE CTPYKTYpHI U Mojaenu auHamukun MMI™ LL, RR u
R tunos. JluHamyka B3aMMOJEWUCTBUS IEPBUYHBIX U BTOPUYHBIX
konebanuit MMIT LL m RR TumoB. BomHOBBIE TBEpmOTENbHBIC
rupockonsl (MMI' R -tumna).

Tema 2.2. OcHOBHBIE CX€MBI U TPUHITUIIBI PyHKITMOHUpOBaHKUS MMI'.

CTpyKkTypHBIE CXEMBI, IepenaTouHble (QyHKIHH, MacIITaOHBIC
kod(urmentsr mpeodpazoBanust MMI™ LL, RR u R tunos. OcHOBHBIE
norpemHocTy MMI'.

Tema 2.3. OCHOBHBICE CXEMBI W NPHHIUNB (HYHKIIMOHHUPOBAHUS
MUKpPOMEXaHNYeCKUX akcenepomeTpoB (MMA).

Knaccudpukammst MMA (ogHOMEpHBIE W JIBYMEpHBIE, OCEBBIC H
MasiTHUKOBBIE, TIPSMOTO MTPeoOpa30oBaHusl 1 KOMICHCAITMOHHOTO THUIIA).

Tema 2.4 Cratuka u quaamrka MMIT 1 MMA.

Mogenu TUHAMUKH, CTPYKTYPHBIE CXEMBI, MepeJaTodHble (yHKINH,
MacmtabHble KO3 dUIIMEHTH TpeoOpa3oBaHus, padouas IMosoca
4acToT, OCHOBHBIE norpemrHoct MMI' u MMA.

Tema 2.5. OcHOBHBIE TEXHOJOTHUECKHE TPOIIECCHI Tpon3BoacTBa MMI
u MMA.




O06001IeHHBIN TEXHOJIOTHYECKUN TTporiecc mpousBojacTea MMIT u MMA.
OCHOBHBIG TEXHOJIOTHUYCCKHUC OHGpaI_II/II/I HpOI/I?)BOI[CTBa, BKJIFOYAKOIIIHC:
auTOrpaduio, MOJTYYCHHE CIIOCB PA3JIMYHBIX MaTepUAIOB, TpPaBJICHUE,
MHUKPOCOOPOYHBIC ONIEPAIIAN, UCTIBITAHUE H3ICITHIA.

3 Pa3nen 3. MukpoMexaHuveckue nHepUuajbHble MOTYJIH U
CHCTEeMbI OPMEHTALMY U HABUTALINH

Tema 3.1 MukpomexaHU4YeCKHe WHEpLUATbHBIE MOy IH. HasHaueHwue,
(byHKI_[I/IOHaJIBHOCTB, OCHOBHBIC 3JICMCHTBI, OCHOBHBIC XapaKTCPUCTUKMU.

Tema 3.2 MukpoMexaHUYECKHE CHCTEMbl OPUEHTAIIMM W HaBUTAIIUH.
Haznauenue, (yHKIMOHAIBHOCTh, MPUHIUI MOCTPOCHHS, OCHOBHBIC
XapaKTEPUCTUKH.

4 Pasnen 4. DiiemenTHas 6a3a U OCHOBBI TEXHOJIOTMH MIPOU3BOACTBA
MHKPOMEXaHHUYECKUX CTPYKTYP

Tema 4.1 DnemenrtHas 6aza MEMC

3J’IeKTpOCTaTI/I‘-I€CKI/Ie JaT4YUKXM CHJI W MOMCHTOB, CMKOCTHBIC H
TEH30METPHUYECKHE TpeoOpa3oBaTeId MHUKPOIIEPEMEIICHUH, JIEMEHTHI
pryrI/IX IIOIBECOB ‘IYBCTBI/ITGJ'H:HBIX 3JIEMCHTOB, CUCTCMBI
B0o30OyxaeHusT MMI'.

Tema 4.2 XapakTepuCTUKU MaT€PHAIIOB UCTIOIB3YEMBIX MPH
npousBoactse MEMC

Duznko-xuMuYeCcKue CBOMCTBA KPEMHMUS, KaK OCHOBHOTI'O
KOHCTPYKIIMOHHOTO MaTepuajia i HM3TOTOBJIECHUS YYBCTBUTEIBHBIX
3JIEMEHTOB. /[pyrue Marepuasl .

Tema 4.3 OCHOBHBIC TEXHOJOTHYECKHE TIPOIECCH IPOU3BOJICTBA
MEMC

OO0o00uIeHHbI  TeXHOJOrHYecknii mpouecc mnpousBoactea MEMC.
OCHOBHBIC TEXHOJIOTHYECKHE OIEpaliy MPOU3BOJICTBA, BKIIOYAIOIINE:
auTorpauio, MOJYYCHHE CIIOCB PAa3JIMYHBIX MaTepPHAOB, TPaBJICHUE,
MHUKpPOCOOPOYHBIE OTIEPALIUU, UCTIHITAHUE H3/ICIHUH.

4.3. TIpakTnyeckue (ceMUHAPCKHE) 3aHATHSA
TeMbl MpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TAOJIUIIE 5.
Ta6mmia 5 — [IpakTrudeckue 3aHsITHS U UX TPYT0EMKOCTh

Ne
Ne T . @opMbI IpakTUYeCKuX | TpynoeMKocTs, paszena
€Mbl IIPAKTUYECKUX 3aHATUN o
/o p 3aHATUI (aac) MCIAIT-
JIMHBI

Cemectp 8

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

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 camocrositenbHON pabOThI 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-METOIUYECKHNE MAaTEPHUATIBI JIJIsI CAMOCTOSTENIbHON PabOTHI CTYJEHTOB YKa3aHbI B
o 7-11

6. IlepeyeHb MeYaATHBIX U FJIEKTPOHHBIX Y4eOHBIX U3aAHUI
[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 nap.] ; 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. 1. 35
JI84 JlykbsinoB, B. . Pacnonos, 0. B. ®unaroB ; Konuepn
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7. IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHUKANIMOHHOMH CeTH

HMHTEPHET, Heo0X0AUMBIX JJIs1 0CBOEHUS AN CIHUIINHBI

[Tepeuens  pecypcoB  uHpOpMaMOHHO-TeNeKOMMyHUKannmonHo — cetn  MHTEPHET,
HEOOXOIUMBIX JJIsl OCBOEHUS AUCLUIUIMHBI IPUBEEH B Ta0IuIIe 9.

Tabmuua 9 — [epedyens pecypcoB nnpopmaoHHo-TeaekoMmyHnukanuonnoit cetun MHTEPHET,
HEOOXOUMBIX JIJIs1 OCBOCHUS IUCLUTIIHHbI

URL anpec HaumenoBanue




8. Ilepeyenb  HMH(POPMAIMOHHBIX  TEXHOJIOTHiIl, HCHOJb3yeMbIX MNpH

OCYIIECTBJICHUHA oﬁpasoBaTenbnoro npouecca mo IMCHMIIInHEe
8.1.IlepeyeHb MPOrpaMMHOI0 o0ecreYeHus!

[TepedyeHs UCIOIB3yeMOTro MPOrpPaMMHOTO Oo0ecTiedeHus TIpeacTaBieH B Tabautie 10.
Tabnuna 10 — ITepeyerp nporpaMMHOro obecreyeHus

Ne n/mt HanmenoBanune

Marnao

8.2.IlepevyeHb HH(POPMALHOHHO-CIIPABOYHBIX CHCTEM
[lepedens ucnonb3yemMbIx HH(HOPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpecTaBiIeH B Tabnuue 11.
Tabmuua 11 — Ilepeuerb nHGOOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/n HanmeHoBaHue
He npenycmorpeno

9. MarepuajibHO-TEXHUYeCKasn 0a3a, HeoOXoauMmasi AJsl OCYyIeCTBJIEHUSI

00pa3oBaTeJIbLHOTO MpoLecca Mo AMCHUTLIHHE
CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tabmuie 12.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

N . | Homep

HaumeHoBaHMe cOCTaBHOM yacTH MaTepUabHO-TEXHUYECKOH

Ne /it ayJIUTOPUH
6a3bl

2 MynbTuMeauiiHasl JEKINOHHAS Ay IUTOPHUS b.M. a. 13-04

5 Cnernmanu3upoBaHHasi jaboparopuss «Mukpomexanndeckux | b.M. a. 13-03a
WHEPIHUATHHBIX YYBCTBUTEILHBIX AJIEMEHTOBY

6 Creng

10. ®oHAa OLEHOYHBIX CPEACTB /JIs MPOBeIeHUs MPOMEKYTOUHON aTTecTAlMU

oﬁyqamumxca o IMCIHUIIJINHE
10.1. CocraB (hoHI1a OIIECHOYHBIX CPEACTB IpUBEACH B Tadymie 13
Ta6muma 13 - CoctaB GoHIa OIEHOYHBIX CPEICTB TSl IPOMEKYTOUHOM aTTeCTAIlKI

Bua npomexxyTouHOU atTecTauuu [IpuMepHBIii  MEepedYeHb  OLEHOYHBIX
CpENCTB

DK3aMeH Cnucok BOIpoCOB K SK3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
TecTsl.

10.2 B kayecTtBe KpUTEpHUEB OLIEHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS) KOMIETEHIHHA
0o0yJaronMMucs TPUMEHsIETCS S-0ajuibHasl IIKaja OLIEHKH C(HOPMUPOBAHHOCTH KOMIIETEHITUH,
KoTopasi mpuBeieHa B TaOnuie 14. B TeueHue cemectpa MOXeT ucnoiib3oBarbes 100-0ammpHas
mKaja MOJIYJIbHO-PEUTUHIOBOM CHCTEMbl YHHMBEpPCUTETA, IMPaBHIa HCIOJIb30BAHHUS KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMAaTUBHBIM akToM [V AIL



Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or11eHKa KOMITETEHITHHN

XapakTepucTrka COpMUPOBAHHBIX 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 TPUBA3BIBAET YCBOCHHbIE HAYYHbIE 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 CEeHNAIM3UPOBAHHBIX MMOHITHH.
- oOyyaromuicsi YCBOMJ TOJIBKO OCHOBHOW MpPOTrpaMMHBIN
MaTepuaj, MO CYLIECTBY H3JaraeT €ro, ONUpasCh Ha 3HAHUS
TOJBKO OCHOBHOMW JIUTEPATYPHI;
«yIOBJIETBOPU - JIONyCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOUYHOCTH;
TEJTLHOY» - UCTIBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM ITPUMEHEHUH 3HAHUHN
«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 3HAHUI;

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

10.3 TunoBble KOHTPOJILHBIE 33AaHUS MJIM HHbIE MaTepHAIIbL:

Bompocsr (3agaun) mist sx3amena (Tabnumna 15)
Tabnuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne i/t [Tepedenn BOmpocoB (3a1a4) JUTsl IK3aMeHa I/IHI[II/I<IS£F0pa
1 Knaccudukammss MMI™ 1 MMA. [1IK-1.3.1
2 [Ipunnun pevictBus MMI' pa3nuyHbIX TUIIOB. IIK-1.V.1
3 Moaudukaruu 1 npuHIUI aercTBus MMA. IIK-1.B.1
4 MareMaTuueckass MOIEIbL JUHAMUKU TBUKCHUS I1K-1.3.1
YyBCTBUTENbHOTO 31eMeHTa MMI' LL-Tuna.
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5) MaremaTtnueckas MOJIENb TUHAMUKH JBUKCHUS IK-1.3.1

qyBCTBUTEILHOTO AieMeHTa MMI™ RR-Tumna.
6 YcranoBuBieiics pexxuM padotst MMI'. Csi3p mapameTpoB IK-1.3.1
KoJIeOaHUH ¢ PU3MUECKUMH NTapaMeTpaMH YyBCTBUTEIBHOTO
3JIEMEHTA.
7 Yacrorusle xapakTepuctuku MMI™ u paGouast mosoca 4acTor. IK-1.3.1;
IIK-1.B.1

8 CBs13b aMIUTMTYIHBIX U ()a30BBIX COOTHOUICHUH BTOPUYHBIX IK-1.3.1
kosiebanuit MMI' B ycTaHOBHBIIIEMCS PEKUME.

9 CraTnueckue u JuHaMUYeCcKHue XapakTepuctuku MMA. IK-1.3.1
IIK-1.V.1;
IIK-1.B.1

10 Hcrounuku ommbox 8 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 [IpuHIUIT IEWCTBUSA EMKOCTHBIX JaTYUKOB NEPEMELLCHHI I1IK-1.3.1
YyBCTBUTENBHOTO 31eMeHTa B MMI' 1 MMA. OcHoBHBIE
COOTHOILIEHUs. Bomnpock! NpoeKkTHpoBaHus.

13 DNEKTPOCTaTUUECKHUE JATUNKH YIPABISAIOLIEH CUIIBI U IK-1.3.1
MOMeHTa. Pacuer sHepreTHUeCcKUX XapaKTepUCTUK U
JUHEHHOCTH MPEoOpazOBaHMUS.

14 [IpeoOpazoBarenu «eMKOCTh - HAPSDKEHHE». BUbl IK-1.3.1
npeoOpaszoBareneil U pacueTHbIe COOTHOILLIEHUS.

15 CTpyKTypBl CHCTEM aBTOT'€HEPATOPHOT'O BO30YKIACHHS IK-1.3.1;
nepBUYHBIX Kojebanuit B MMI'. Pacuer mapameTpos IK-1.V.1
YCTaHOBMBIIUXCS KOJICOAHUH. IIK-1.B.1

16 CrpykTypa ¥ IpUHIUI pabOThI CUCTEMbI BO30YKICHHUS IK-1.3.1
NepBUYHBIX KoJjebanuii B MMI' ¢ OOpHBIM T€HEPaTOPOM.

17 dopmupoBaHue KOHTYpa (ha30BOi MOJCTPOUKH YaCTOTHI IK-1.3.1
OMOPHOr0 reHepaTopa. Beibop mapameTpoB KOHTYpa.

18 [Tpuntumne! hopMHUpOBaHUs BRIXOAHOTO curHaia B MMI u IK-1.3.1
MMA B npubopax npsiMoro u3MepeHusl. IIK-1.V.1;

IIK-1.B.1

19 ®opmupoBaHus BeIxoaHoro curiaina B MMI' u MMA B IK-1.3.1;
puOOpax KOMIEHCAITMOHHOTO THTIA. IK-1.V.1

20 Crabunuzanus aMIUTTY/IbI IEPBUYHBIX Kosiebanuiit MMI [1IK-1.3.1
yIpaBJIEHUEM aMIUIUTYJOW UMITYJIbCOB BO30YKIACHUS.

21 Crabunuzamus aMIUTMTY/IbI IEPBUYHBIX Kosiebanuii MMI [1IK-1.3.1
yIIpaBJIEHUEM JUIUTEIBHOCTBIO UMITYJIHCOB BO30YKICHHS.

22 OcHOBHBIE TEXHOJIOTHUECKUE TPOLIECCH pon3BoAcTBa MMI IK-1.3.1
u MMA.

23 TexHOIOrHYECKOe U CIIeUaIbHOE 000PY0BaHUE JUIS IK-1.3.1
MIPOU3BOJCTBA UCIBITAHUM.

24 JlaTuuky qaBiaeHUs MPSIMOTO TTpeoOpa3OBaHMs. IK-1.3.1

25 JlaTuyuKM JaBiICHUS KOMIICHCAIIMOHHOTO THIIA. I1IK-1.3.1

26 MEMC - gaTuyvky MarHUTHOTO IIOJIA. I1IK-1.3.1
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27 [IpeobpazoBanne 6a31COB MAarHUTHBIX U3MEPEHUH. IK-1.3.1

28 MEMC - koMmmachl. IK-1.3.1

29 [{udposoe mukposepkansHoe ycTpoiictBo (DMD). DLP — IK-1.3.1
IPOEKTOPBHI.

30 MukpoTpaHcniopTepbl. MUKpOTYpOUHBI. IK-1.3.1

Bompocsr (3agaun) s 3adera / muddepeHiiupoBaHHOro 3adera (Tabdsmma 16)
Tabnuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera

Kon
Ne n/mt [lepeuens BompocoB (3agay) it 3auera / nud¢. 3auera
UHJUKATOpa

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Tembl W 3amaHue JUIs BBINOJHEHHUS KypCOBOM paOOTHl / BBIMOJHEHUS KYPCOBOTO MPOEKTa
(tabmura 17)

Tabmuua 17 — [IpuMepHbIil epedeHb TeM Ui BBIIOJHEHHUS KYypCOBOW pabOTHI / BBITOJTHEHHS
KYPCOBOT'O POCKTA

Ne /i [TpumMepHbIif TepedyeHb TeM ISl BBIMOJHEHUS KypCOBOW pabOThI / BBIMOIHEHUS
h KypCOBOI'O IIPOEKTa

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

BOHpOCBI AJId IIPOBCACHU A HpOMe)KyTO‘IHOﬁ aTTeCTalluu IIpU TECCTUPOBAHUHN
(tabmura 18)

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

No Kon
I /;1 [IpumepHBIil IEpedeHb BOMPOCOB 7151 TECTOB WHJIUKATOP
a

1 HazoBute 0OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI IK-1.3.1
MUKPOMEXaHUYECKOTO TUPOCKOTIA.

2 Ha wu3mepeHMu Kakoro yCKOpEHHUS OCHOBAaH IPHHLUUI pabOThI IK-1.3.1
MUKPOMEXaHUYECKOTO TUPOCKOTIA.

3 N3 KakuxX DJIEMEHTOB COCTOMT 4YYBCTBUTEJBHBIM  DJIEMEHT IK-1.3.1
MHUKPOMEXaHUYECKOTO TUPOCKOIIA.
OO0BsicHUTE TPUHITUT PAOOTHI MUKPOMEXaHUUECKOTO0 THPOCKOTIA. IK-1.3.1
OO0BsicHUTE METO/ABI OTIPEICTICHUS HEJTUHEHHOCTH. I1K-1.3.1
Ha3zoBute 00:1acTi NpUMEHEHUSI MUKPOMEXaHUYECKUX IK-1.3.1
aKCEJIEPOMETPOB.

7 OO0BsicHUTE TPUHITUTT PAOOTHI MUKPOMEXaHUUECKOTO IK-1.3.1
aKceJIepoMeTpa.
[TpuBenuTe KIaccuPUKAIUIO H3MEPUTETHHBIX TTPEOOPa30BATENCH. IK-1.3.1
[Tepeuncnrre OCHOBHBIE (PAKTOPHI, KOTOPHIE YUYUTHIBAIOTCS MPH IK-1.3.1
MOCTPOCHHUHU AJIEKTPOHHBIX CXEM EMKOCTHBIX NPeoOpa3zoBaTesei.
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[lepeyeHb TeM KOHTPOJIBHBIX padOT MO TUCHUIUIMHE 00YYaIOUIMXCS 3a09HOM (OpMBI 00yUeHUs,
npecTaBIeHbI B Ta0nwmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt [lepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4 Meroauueckue Marepuabl, ONPEACISIONINe MPOLEayphl OLEHUBAHUA WHAWKATOPOB,
XapaKTepU3yloIMX d3Tanbl  (GOPMUPOBAHMUS KOMIIETCHLMH, COAepKaTrcs B  JIOKAJIbHBIX
HopMaTUBHBIX akTax ['YAII, pernmameHTUPYIOMKX MOPSAOK U MPOLEAYPY MPOBEACHUS TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH M TTPOMEKYTOUHOM aTTecTanuu odydaronuxcs 'Y AlL

11. MeToauyeckue yKkazaHuusi JJ1s1 00y4arOIIMXCS 110 OCBOEHUIO TN CIUIINHBI
11.1. MeTtoauyeckue yKazaHusi JAJIs1 00y4arOIMUXCHA M0 OCBOEHHIO JTeKIIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepHalia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE H3JIOKEHHE ydeOHoro marepuana. Ha3HaueHne COBpPEMEHHOM JICKIIUUA B
pamMKax NUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(OPMAILUIO MO TEME, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJ0OB HAyYHOTO TO3HAHUs, HOBEHIIMX
JTOCTHIKEHUI HaydyHOW MBICIU. B yd4eOHOM Mpoliecce NEKIUs BBIMOIHIET METOI0IOTUYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JIEKIUsT pacKphIBaeT MOHATUHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMBbI, MaeT MENbHOE MPEACTABICHUE O IUCIHMILTHHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU AUCITUTUTHAMM.

[Mnanupyemsl pe3yabTaThl IPU OCBOCHUH 00YYaIOIIUMCS JICKITMOHHOTO MaTepraa:

— TIOJy4eHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHbBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpeAeIsieTCs 1EeJIEBOM YCTaHOBKOM K Ka)10il KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHe TPO(ECCHOHATHLHO—CIIOBBIX  KAdecTB, JIOOBU K TMpeAMETy |
CaMOCTOSITEILHOTO TBOPUYECKOT'O MBIIIIIICHHSL.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOM paOOTHI;

— TIONy4YeHUE 3HAHWKW O COBPEMEHHOM YpPOBHE pa3BUTHUS HAyKH M TEXHUKA M O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAMNIIINE TOIBL;

— Hay4HMTCsl METOJIWYEeCKH o0pabaTbiBaTh Marepuain (BBIACIATH TJIABHBIC MBICTH M
MOJIOKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATh HMX B  Pa3JIHYHBIX
bopmynupoBKax);

— TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHITHA.

JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKAATHCA JEMOHCTpPALMEN  CIIAAOB H
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuajga TMpPU MPOBEACHUU KOPOTKUX TUCKyccHil 00
OCOOEHHOCTSIX IPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

CtpyKTypa npeaocTaBICHHs JISKIIMOHHOTO MaTepuana;

— O3HAaKOMJICHHE CTYJIEHTOB C  (U3MYECKMMH 3aKOHAaMH ¥  TMPUHIMAIIAMHA
(GYHKIIMOHUPOBAHUS MUKPOMEXaHUYECKUX THPOCKOIIOB U aKCEIIEPOMETPOB;

—  U3I0KEHHE METOHOB MAaTEMAaTHYECKOTO  ONUCAHWS  OUHAMHKH  JIBIDKEHUS
MHUKPOMEXaHUYECKUX THPOCKOTIOB M AaKCEIIEPOMETPOB PA3IUYHBIX THUIIOB W OICHKH UX
METPOJIOTHYECKUX XapaKTEPUCTHK;

— O3HaKOMJIEHHE C METOJaMHM BO30YXKIEHHs W  CTa0Miau3anuu  KosieOaHui
MEXaHHYECKUX MacC MUKPOMEXAHUYECKIX THPOCKOIIOB;



— WBIIOKEHHWE CHOCOOOB  PETrHCTpallii  JIBHKCHUS YYBCTBUTEIBHBIX MacC B
MHUKPOMEXaHUYECKUX THPOCKOIAX M aKCeJICPOMETPax M MEPBUIHON 00pabOTKH H3MEPECHHI;

— O3HaKOMJICHHE C BOIIPOCAMHU MPOEKTUPOBAHMS OTACIBHBIX (DYHKIIMOHAIBHBIX Y3JIOB
MUKPOTHPOCKOIIOB B aKCEIIEPOMETPOB U — IPUOOPOB B IIEJIOM;

— UBJIOKEHUWE METOJOB H  Crmoco0oB  (GOpMHpOBaHMUSI OOpaTHBIX CBs3€H B
MUKPOMEXaHUYECKIX THPOCKOIAX M aKCeePOMETpax KOMIECHCAIIMOHHOTO THUTIA;

— O3HAKOMJICHHE CO CPEICTBAMU AaBTOMATH3allMM HCCIEJOBAHHS M MPOCKTHPOBAHUS
MOBMC;

— O3HAaKOMJIEHHE C BOIIPOCAMU TEXHOJOTUU H3TOTOBICHHUS MHKPOMEXaHUYECKHX
npuOOPOB U YCTPOUCTB;

— wu3ydeHHe  (AaKTOPOB,  ONPENCISIONMX  MOTPEIIHOCTH  MHKPOMEXAaHHYECKHX
THPOCKOIIOB U aKCEIEPOMETPOB M CIIOCOO0B X KOMITEHCALIUH.

11.2. MeToanyecKkue yKa3zaHus A5 00y4aIOLIUXCS N0 MPOXO0KAEHUI0 JJa00PaTOPHBIX padoT

B xone BwimonmHeHus nabopaTopHbIX paboTa oOyyaromuics AOIDKEH YriIyOuTh H
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKM, OBIAJIETh COBPEMEHHOW METOJMKONH M TEXHHKOH
9KCIIEPHMEHTa B COOTBETCTBHM C KBAJM(HUKAIMOHHON XapaKTEPUCTHKOM OO0ydJaromerocs.
BrimonHenue 1ab0paTOpHBIX pabOT COCTOUT W3 3KCIIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

Brimonnenue 51abopaTtopHbBIX padOT 0O0y4yaromMMCs SIBISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JUCIUIUIUHBI, OIpeeNsseMold Yy4eOHBIM IUIAaHOM M OTHOCHTCS K CpElICTBaM,
00eCTeynBarOIUM PEIICHUE CIIeIYIONUX OCHOBHBIX 3a/1a4 y 00y4aromerocs:

— npuoOpeTeHHEe HAaBBIKOB HCCIICOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL

— 3aKpervieHHe, Pa3BUTHE M JeTanu3alis TEOPETHYECKUX 3HAHWH, IOJyYeHHBIX Ha
JEKIUSX;

—  TIOJy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOM JUCITUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ 1abopaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ananue U TPeOOBAHUSA K NPOBEIECHUIO JIA00OPATOPHBIX padoT

Crynentsl pazOuBaroTcst Ha mnoarpymmbl, 1mo 3-4 uyenoBeka. llepexn mnpoBeneHueM
1abopaTopHOi pabOTHI 00yYaroeMcs CIeayeT BHUMATEILHO O3HAKOMUTHCS C METOIUYCCKHUMHU
yKa3aHUsIMM 10 €€ BBINIOJHEHHWI0. B COOTBETCTBUM ¢ 3aJjaHMEM OOYYarolIuecs JOJDKHBI
MOJArOTOBUTh HEOOXOIUMBIE JaHHBIC, MOJYYUTHh OT MpEnojaBaTeis JOMYCK K BBITOJHEHHIO
nabopatopHoil palOOThI, BBHIMOJHUTH YKa3aHHYIO IOCIEA0BATENbHOCTh ACHCTBHM, MOTYYHUTH
TpeOyeMble pe3yJIbTaThl, OPOPMHUTH U 3AIMUTUTH OTYET IO JTabopaTOpHOIl paboTe.

Crpykrypa u popMma oTuera 0 1adbopaTopHOi padore

Otuer o mabopaTopHOW paboTe MODKEH BKJIIOYATh B Ce0s: THTYIBHBIA JIUCT,
(GOopMyIMPOBKY 3alaHUsl, TEOPETUUYECKHUE TIIOJIOKEHUS, HCIOIb3yeMble IPH BBINOJIHEHUH
n1abopaTopHOil paboThI, OMHMCaHUE MPOIEcca BRIOIHEHHS Ja00paTOpHOI paboThl, MOTyYSHHbIE
pe3yabTaThl U BBIBOBI.
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TpebdoBanus k 0popMIICHHIO 0TYETA 0 JIA00OPATOPHON padoTe

ITo xaxmoit mabopaTopHOil paboTe BBIMTONHIETCS OTACIbHBIA OTYET. TUTYIHHBIA JIUCT
obopmiiieTcss B COOTBETCTBHMM C IIa0JIOHOM (00pas3iom) mpuBeneHHbBIM Ha caite ['YAII
(Www.guap.ru) B pasaene «CeKTop HOPMATHBHOM JOKYMEHTAIMU». TeKCTOBBIC M IpaduuecKue
MaTepuanbl oQOpMISIIOTCS B coOTBeTCTBUM C AciicTByronmuMu ['OCTamu u TpeGoBaHUAMH,
npuBeAcHHbIME Ha caiite ['YAIT (www.guap.ru) B paszzgeine «CeKTOp HOPMAaTHBHOM
JOKYMEHTALUU.

11.3. Meroanyeckue yKazaHus I OOYyYAKIIMXCSH MO  TPOXOKIEHUIO
CaMOCTOSITEJIbHOM PadoThI

B Xoze BBINOJIHEHUSI CaMOCTOSITENbHON pabOThl, 00YJaIOUIUIICS BBITOIHACT PabOTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE NpEMNOaBaTeis, HO 0e3 ero HemocpeICTBEHHOTO
Y4YaCTHA.

Jnst oOyyaromuxcst mo 3aoyHoi (opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBITOTHEHUSI CaMOCTOSATEIBLHON paboThl, Y oOydaromerocs hopMHpYETCs
1esIecoo0pa3Hoe IIaHNPOBaHHE Pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3aIllMM NPHOOpETaeMbIX 3HAHWI, 0OecIednBacT BBHICOKUI
YPOBEHb YCIEBAEMOCTH B NEpUOJ OOYyYEHHUS, IIOMOTaeT IOJYYUTh HABBIKM MOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MertoauyeckMMH ~ MaTepuallaMd,  HAalpaBISIOUIMMU  CAMOCTOATENBHYIO  paboTy
00y4aromuxcst ABISIOTCS yueOHO-METOIUUYECKUN MaTepual 1o JUCIHILIHHE.

11.4 MeToauyeckre yKa3aHusi JIsA  OOy4alOUIUXCS MO  NPOXO:KIEHUIO
MPOMEKYTOYHOM aTTeCTAlMHU

[Ipomexxyrounast  arrectamuss  OOydYalOIIMXCS — MPEAyCMAaTpUBAET  OICHUBAHHUE
MIPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3YJIbTAaTOB 00YYEHUS MO AUCITUIUTMHE B (hOpMe dK3aMeHa
U 3aBEpIIAeTCS AaTTEeCTAIMOHHON OIEHKOH «OTIUYHO», «XOPOIIO0», «YAOBIECTBOPUTEIBHOY,
«HEYIOBIIETBOPUTEILHON.
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Jluct BHECEHUSI U3MEHEHUH B pab0ovyI0 MPOrpaMMy JUCHUTIIHHEI
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