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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. Ilesb ocBOEeHUSA AMCLUIINHBI (MOAYJISA)

Llenbto U3y4YeHHs TaHHOW TUCIMILIMHBI SBJISETCS MMOATOTOBKA CTYJCHTA K BBIMOJIHEHUIO mpodec-
CHOHAJIFHBIX 33]]a4 B paMKaX TPYJOBOU JEATEIBHOCTH 0 mpodeccuonambHoMy ctanaapty 29.007 «Cre-
[MUATUCT TIO0 TPOCKTHPOBAHUIO MHUKPO- M HAHOPAa3MEPHBIX 3JIEKTPOMEXaHHUYECKHX CHCTEM» B paMKax
0000meHHoN TpynoBoii GyHKIMH «OnpeaeneHue Hadopa HU3NIECKUX OJIOKOB MHKPOAJICKTPOMEXaHUYe-
CKOW CUCTEMBI Ha OCHOBE ()YHKIIMOHATILHON OJIOK-CXEMBI».

1.2. 3ajayM oCBOeHUs AUCLMIUIMHBI (MOAYJIA)

3agaun:
- (hopMupoBaHKE 3HAHUI B PAMKaX OCHOB TEXHOJIOTHH MUKPOCUCTEMHOM TEXHUKH,
- (hopmupoBaHUe yMEHUI pabOThI ¢ TEXHUYECKOW TUTEpaTypoid B oosactu npousBoactsa MCT.

2. MECTO JUCIHUILJIMHBI (MOAYJIAI) B CTPYKTYPE OBPA30OBATE/JIbHOM
ITPOTPAMMbI

VYuebHast nucrumuinHa « TeXHOIOTHsT B MUKPOCHCTEMHON TEXHUKE» BKJIIOYEHA B MEPEUYCHb JIUC-
LUIUIMH BapuaTHBHOHN yacTu, GOpMHpPYEMON ydyaCTHUKaMU 0Opa30BaTENIbHBIX OTHOIICHUH, ONpeesnsto-
mux HanpasieHHocTs OIl. lucuumniuza peanusyercs B cooTBeTcTBUM ¢ TpeboBanusimu ®I'OC, OII BO
u YIL

Jucnuninza 6a3upyercsa Ha 3HaHUAX, IOJTYYEHHBIX [P OCBOEHUH ITPOrpaMMbl OakajaBpHuara.

PesynbpTarhl 00yueHMs, OITy4YE€HHbIE TP OCBOCHUU JTUCHMIUIMHBI « T€XHONOTUs B MUKPOCHCTEM-
HOM TEXHHKE», HEOOXOAUMBI MPU U3YUEHUM JUCUMIUIMHBI «MUKpPOCUCTEMHAs TEXHUKA», a TaKXkKe IpU
BBINOJIHEHUH BBITYCKHOW KBaIM(PUKALIMOHHOMN paboThI.

Pabouas nmporpamma JuCHUILIMHBI « T€XHOJIOTUS B MUKPOCUCTEMHOM TEXHUKE» Il HHBAIUJOB U
JIMI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbS pa3pabaThIBACTCS HHIUBUAYAIBHO C YIETOM OCOOCH-

HOCTEW TMCUXO(PU3NYECKOTO PA3BUTHUS, UHIUBUIYATbHBIX BO3ZMOKHOCTEH M COCTOSIHUS 3[I0OPOBBSI TaKHX
o0yJaronmxcsi.

3. KOMIIETEHIIUHX OBYYAIOLIETr0CA, #OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIJIMHBI (MOAYJIA)

[Tpouecc m3ydeHuss OUCHUIUIMHBI «TE€XHOJIOrMS B MUKPOCHCTEMHOM TEXHUKE» HAlpaBl€H Ha
(dbopMHpOBaHUE JIEMEHTOB CIIEAYIOMNX KoMIeTeHIni B coorBercTBUU ¢ OIl BO no HanpasieHuto noj-
rotoBku «12.04.01 IIpudopocTpoenune»:

npodeccronanbubix (ITKC): TIKC-1, TTKC-5

JlaHHBIE KOMIIETEHLIMN OCBAaWBAKOTCS YaCTUYHO. VX MOIHOE OCBOEHHE OCYLIECTBIISETCS COBMECT-
HO CO CJIEAYIOIIUMU JUCHUTITMHAMH.

Tabmuna 3.1 — ®opmMupoBaHNE KOMITETCHIINN TUCIUILTMHAMH. (09Hast popma 00yUdeHHS)

Kon xomnereHunn/HanMeHoBaHue nucuuiuinH, | CemecTpsnl popMupOBaHHUSA TUCHHUIINHBI.
(opMupyOIIMX KOMIIETEHIIUIO COBMECTHO

1 2 3 4
INKC-1
TexHOoI0rus B MUKPOCUCTEMHON TEXHUKE +
MuKpocHCTEMHAsI TEXHUKA + +
[IpeaumioMHas npakTuka +
HayuHo-uccnenoBarenbckas IpakTUKa +
ITonroroBka k npoueaype 3amuThl U 3ammura BKP
IIKC-5
TexHOoI0rns B MUKPOCUCTEMHON TEXHUKE +




Koa xoMmnereHnun/HanMeHOBaHUe OMCUMILINH, | CeMecTpbl (POPMUPOBAHUSA TUCHHUILINHBI.
(opMupyOIIHX KOMIIETEHIIHI0 COBMECTHO

1 2 3 4
MUuKpOCHCTEMHAs TEXHUKA + +
[IpOEeKTHO-KOHCTPYKTOPCKAs MPAKTUKA +
IIpOEKTHO-KOHCTPYKTOPCKAs IPAKTUKA +
Hayuno-uccnenoBarenbckas pabora + + +
Hayuno-uccnenoBarenbckas pabora +
Hayuno-uccnenoBarenbckas IpakTHKa +
[IpeanumiomMHas npakTuka +
IToxroroBka k npoueaype 3amuthl U 3amura BKP

Ta6uuua 3.1/ — dopmupoBaHue KOMIETeHIUH qucuuiuinHaMu. (O4Ho-3a04Has opma 00ydeHus)

Kon koMmnereHnun/HamMeHOBaHUE IMCLMII-
JINH, (POPMUPYIOIINX KOMIIETEHLHIO COBMe-

CemecTpbl (OpMUPOBAHUS JUCIUIIJIMHBI.

CTHO 1 2 3 4 5

IIKC-1

MI/IKpOCI/ICTCMHaH TCXHHKaA

TexHonorus B MUKPOCUCTEMHON TEXHUKE

HayLIHO-I/ICCJ'Ie,I[OBaTeJ'IbCKaSI IIPpaKTHUKa

[IpennumuioMHas mpakTHUKa

[ToarotoBka K mporenype 3aliuThl U 3alIuTa

BKP

IIKC-5

MI/IKpOCI/ICTCMHaH TCXHHKaA

TexHonorus B MUKPOCUCTEMHON TEXHHUKE

ITpoeKTHO-KOHCTPYKTOPCKAsl MPAKTHKA

IIpOEKTHO-KOHCTPYKTOPCKAsl IPAKTUKA

TexHonorus B MHKpOCHCTCMHOfI TCXHHUKC

Hayuno-uccnenoBarenbckas pabora

+

Hay‘{HO'HCCHCI[OBaTCHbCKaH ITPAKTHUKA

Hay‘{HO'I/ICCHeI[OBaTCJIbCKaH pa60Ta

+

[IpennumioMHas mpakTHUKa

IlogroroBka k npoueaype 3allruTbl U 3alldTa

BKP

[TepeueHb MIaHUPYEMBIX PE3YIbTATOB OOYUEHUS MO TUCHMIIIMHE «TeXHOJIOTUs B MUKPOCUCTEM-
HOM TEXHHKE», COOTHECEHHBIX C IUTaHUPYEeMbIMH pe3ynbTatamu ocBoeHus Oll, npeacrasnen B Tadd. 3.2.

Tabnuna 3.2 — [lepedeHs TUIAHUPYEMBIX PE3YIIBTATOB OOYYCHHUS MO JUCIUILTHHE, COOTHECEHHBIX C TUIAHUPYEMBIMHU
e3ynbTaramu ocBoeHus Ol

Kon Kon u HanmeHoBaHue
1 HAUMCHOBAHUC MHAWKATOpa JOCTHKCHUA HnaHpreMHe PE3YIBTATHI 06yquI/m 110 AUCIUIIIINHE
KOMIICTCHIINN KOMIICTCHIIUN

TIKC-1 Cnocoben | UTIK (UIIKC)-1.1 — Ocy- | 3uaTk: Ymersn: Baanersn:
dbopmynupoBaTh II€NH, | MIECTBISET MOAOOP M M3Y- | - OCHOBBI MHUKpPO- | - HCIIOJNB30BaTh B | - METOJUKAaMU aHa-
OIpPECALCIIATh 3aga4u, YCHHC JIMTEPATYPHBIX, CUCTEMHOM TEX- cBOEH pa60Te TCH- Jm3a COBPEMEHHBIX
BBI6I/IpaTI) METOAbI HC- MaTCHTHBIX W JAPYTHUX HC- HOJIOTUH, JCHIINN pa3BUTHUA TCH}IGHHHﬁ pa3BUTHA
ClIeZIOBaHUS B OOJIACTH | TOYHHKOB MH()OPMAIIMH IO | -TJIaBHEIC TEH- | TEXHOJIOTUH B TMpU- | TEXHUKU U TEXHOJO-
npuOOPOCTPOCHUST HA | TEME  WCCIENOBAHWUN W | NCHIUU PAa3BUTUSA | OOPOCTPOCHUH TUH;

OCHOBe TI0I00pa U u3y- | pa3paboToK TEXHUKU M TEXHO- | - BBIOMpATh Ba)KHbIC | - METOJAMH aHaln3a

YCHHS JIUTEPATYPHBIX,
MATeHTHBIX W JIPYTHX
WCTOYHUKOB HWHGpOpMa-
1007071

JIOrMd B 00JacTH
IpuOOpPOCTpOCHHUS
U IPUMEHEHHE HX
HAa MPaKTHKE,

- METOJBI pacyera

TEHJCHLIUM Pa3BUTHUSA
TEXHUKU U TEXHOJIO-
Ui

U CHHTE3a TEXHOJIO-
TMYHOCTH  W3JEIHH
IpUOOPOCTPOCHUS.




MoKa3aTeyieH TeX-
HO-JIOTHYECKHUX

COOTBETCTBHH C YCTa-
HOBJICHHBIMH TpeOoBa-
HUSAMH

HBIMHU TpeOOBaHUAMHU

MPOLIECCOB
[IKC-5 Cmocoben « | UTIK  (MIIKC)-5.1  — | 3uaTh: YmeTn: Baaners:
MOATOTOBKE  Hay4yHO- | OdopmisieT  pe3yJbTaThl | - OCHOBHBIE CIIO- | - CHCTEMAaTU3UPOBATh | - HABBIKAMHU IPAKTH-
TEXHHYECKAX OTYETOB, | HAYYHO- co0bI aHanmu3a | aHaJIM3MPOBATh | YECKOr0 aHaim3a II0
0030pOB, MYyOJUKAIUI | HCCIIEOBATEILCKUX U | TOJYYCHHBIX pe- | MONydeHHBIC Pe3yib- | 3aJaHUI0  COCTaBJIC-
MO pe3ylbTaTaM BbI- | ONBITHO-KOHCTPYKTOPCKHX | 3YJIBTAaTOB TaThI HUS TEXHUYCCKOM
MOJHEHHBIX ~ HCCIIEAO- | paboOT C HCIOJIh30BAHUEM - obopMIIATH U OMHU- | TOKYMCHTAIUU
BaHUIA, WCIOJIE3YS CO- | COBPEMCHHBIX CPEICTB CBIBaTh MOJYYCHHBIX

BPEMCHHBIC  CPCICTBA | PCAAKTUPOBAHHS B COOT- pe3yIbTaToB

peIaKTupOBaHUs, B | BETCTBUH C YCTAaHOBJICH-

4. CTPYKTYPA U COAEPXXAHUE JUCLHUIIJIMHBI (MOAYJIA)

4.1 PacnpepeseHue TPYAOEMKOCTH AUCLHMIIJINHBI

ceMecCcTpam

no BHJAM

pa6éoT Mo

OO01mast Tpya0eMKOCTh JUCIUILINHBI COCTaBIsieT 6 3ad4. ef. miu 216 yacoB, pacrpeesieHue 9acoB
0 BUIaM paboT 10 ceMecTpaM IpecTaBieHo B Tabuie 4.1.

Tabnuua 4.1 — Pacnipenenenne Tpy10EMKOCTH TUCHUILUIMHBI TI0 BUIaM paboT MO ceMecTpam Juis CTYACH-
TOB OYHOM / 3209HON (HOPMBI O0yUCHHS

TpymoeMKOCTh B 4ac
B T.4. o cemecTpam
Bun yuebHoit paboThI Bcero Nel cemectpa/ Ne 3cemectpa/
qac. OuHoe OuHo-3a04HOE
o0yueHue o0yueHue
C MCIOJIb30BaHUEM 3JIEMEHTOB AJIEKTPOHHOTO 00Y-
dopmar u3ydeHust AUCLHUILUTHHBI qeHms
OO61mas TPYA0EMKOCTh JUCIMIUIMHBI [10 YYCOHOMY TUIAHY 216/216 216 216
1. KontakTHas pabora: 96/60 96 60
1.1. AynuropHasi pagoTa, B TOM YHCJI€: 88/54 88 54
3aHsTHs JieKInoHHoro tuna (JI) 32/18 32 18
3aHATHA ceMuHapckoro Tumna (113 — cemMuHaphl, MpakTHYeCKue 3aHs- 32/24 32 24
THS U p.)
nabopatopusie pabots (JIP) 24/12 24 12
1.2. BHeayauTOpHasi, B TOM YHCJIe 8/8 8 8
Kypcosas pabora (mpoekt) (KP/KII), pacyetHo-rpaduueckas padora 2/2 2 2
(PT'P), konTposbHas paboTa (K.p.) (KOHCYNIbTAIHS, 3aII1Ta)
TEKYUIMI KOHTPOJIb, KOHCYJIBTALUU 110 JUCLIUILIMHE 4/4 4 4
KOHTaKTHas paboTa Ha npoMexxyTouHoM koHTpose (KPA) 2/2 2 2
2. CamocrositebHasi padora (CPC) 120/156 120 156
pedepat/acce (MOATOTOBKA)
pacuérHo-rpadudeckas padora (PI'P) (moxroroska)
KOHTpPOJIbHAs paboTa
Kkypcosas pabora/mpoekt (KP/KII) (moaroroska) 36/36 36 36
CaMOCTOATENLHOE N3yUEeHHUE PA3/IeNIOB, CAMOIIOATOTOBKA (IIpopadoTka
Y TTIOBTOPEHUE JIEKIMOHHOTO MaTepuala 1 MaTepHrana y4eOHUKOB 1 48/84 48 84
y4eOHBIX TOCOOMH, HOATOTOBKA K JJa00PaTOPHBIM M PAaKTHYECKUM
3aHTHUSIM, KOJUIOKBUYM H T.JI.)
IMoxaroroBka k sx3aMeHy (KOHTPOIIB)™* 36/36 36 36
[ToaroroBka K 3auery / 3a4eTy C OLIEHKOH (KOHTPOJIb)

4.2 CoaepxkaHUe JUCLUILIUHDBI, CTPYKTYpUPOBaHHOE MO pa3jesaM, TeMaM




Tabnuna 4.2 — Copeprkanue TUCIMIUIMHBI, CTPYKTYPUPOBAHHOE MO TEMaM, JJIsl CTYJICHTOB OYHOH/0YHO-3a04HON (hOpMBI 0O0yUEeHHUS

Buapl yueoHoii pa6oThl (dac)

Ilnanupyemsble KoHTaKTHAS
(KOHTpO/IHN- paGoTa g2
pyemble) pe- =
o c;z::;;:‘;: on | HamMenoanue pasienos, rev _ E i § ) é %‘i Cojtepikanne pa3ielos, TeM, 3aHsTHil Bux CPC
H MHIMKATOPbI g ? g 2B E s
JAOCTHKCHUSA ﬁ g.lg E E glg
KOMIETeH uil 5 |8 = E 8 S8
2 | E
cemecmp /3 cemecmp
IKC-1 Paspnen 1. ®opMupoBaHie MUKPOMEXaHUYECKHX CTPYKTYP
HIIK-1.1 Tema 1.1. Ceepxuncroie | 3/1 6/8 OcoOeHHOCTH W NEPCHEKTUBHBIC HAPABICHNS Pa3BUTHA MUKpoTexHojornu Ha | [Ipopaborka Teope-
Marepuajibl, HX (U3MKO- COBPEMEHHOM »JTare. [loJynmpoBOIHHKOBBIH KPEMHHI Kak KOHCTPYKLMOHHBIH | THYECKOrO  Mare-
XumMu4yeckue u  (punKo- Martepuan i npubopoctpoeHus. Cnenuduyueckue CBOHCTBA MOJTYNPOBOIHHUKO- | pHajyia IO  Kypey
MeXaHH4eCKHe CBOiiCTBa. BOT'0 KPEMHHSI. [6.1.1], [6.1.2],
Tema 1.2. Texuogorus mo- | 3/2 6/8 BripamuBanue n/m crepxkHeil. Peska crepxkueil Ha miactusbl. [lnudosanue u | [6.2.1],
JIy4eHUsl TOJYNPOBOTHHKO- HOJIMpOBaHUe IacTHH. KOoHTpOJIb KayecTBa I/ IUIACTHH. Pemenne uHAMBU-
BBIX ILIACTHH (11/1) JlyalbHBIX 3a]1a4 10
Tema 1.3 Cmoco6nt ¢opmu- | 3/1 6/10 Tepmuueckoe okucnenue. TepMuueckoe UcrapeHHe MaTepUalioB B Bakyyme. [Iu- | TeMam [6.1.1],
poOBaHHSA MOKPLITHH  1/m PONUTHYECKHUI croco® OCaXKIECHUS MAaTepHaoB Ha nognoxky. | [6.1.2], [6.2.1]
TJIACTHH Onurakcus. 3a/1a4u, petraeMble MOKPHITHIMH.
Tema 1.4 JIutorpadus 3/2 6/12 OcHOBBI JHTOrpadguUIecKux IMporeccoB. Pe3nctel. XapaKTepUCTHUKH, CBOMCTBA,
Buael. 1llab6nonel. TexHomorusi Gotonutorpaduu. TeEXHOJIOTHS PEHTTEHO-
ny4deBoii iurorpadun. MonHo-nyueBas autorpadusi.
Tema 1.5 Pasmepuas o6pa- | 3/2 | 12/- | 8/8 6/8 [Tna3moxumudeckas (cyxas) pa3mepHasi 00paboTka KpemHus. HMoHHOe TpaBiie-
00TKa N/N MIACTUH JJIsl W3- Hue. XuMuueckas pazmepHas oopaboTka. TpaBieHune JUOKCHIA KPEMHHUSL.
TOTOBJIEHHSI MHKPOMEXaHM-
YeCKHX CTPYKTYP.
Hroro no 1 pasneny 15/ | 12/- | 8/8 30/46
8
IIKC-1 Pazgen 2. @opmupoBaHHe MUKPO3JEKTPOHHBIX CTPYKTYP.
HIIKC-1.1
Tema 2.1. Indpdysus. 311 4/8 Mexanusmbl quddysun. JAuddysanter. Crnocodsr mud¢ysun. KauectBennsiit | [Ipopabotka Teope-
a”anu3. MloHHOE JlernpoBaHue AJsl MOJTyYeHHs] aKTUBHBIX CTPYKTYP THYECKOTO MaTe-
Tema 2.2 OMuYecKue KOH- 31 4/8 Martepuanbl, CHCTEMBl MaTepHaliOB M TPeOOBaHUS K HUM. AHAIN3 KayecTBa W | pHaja Io Kypcy
TAKThI, COeTHHEHUSI MHKPO- HAJIKHOCTH KOHTAKTHBIX. [6.1.1], [6.1.2],
3J1eKTPOHHBIX CTPYKTYP. [6.2.1],
Tema 2.3 JiekTpuueckue 2/1 3/8 CoennHeHne MaTepHalloB B TBepaoi ¢aze. ['umoressr TBepaoda3sHoro coeaumHe-
coelMHEHHsI B MUKPOJJIeK- HUsI MaTepualioB. MukpocBapka. Mukpomnaiika. Martepuasibl, OCHacTKa.
TPOHHBIX CTPYKTYpax
HToro mo 2 pasueay 8/3 -/- 11/24




Paznen 3. @opmMupoBaHNe MUKPOCHCTEMHOI0 ITPe00pa3oBaTest

Tema 3.1 Pa3paGorka Tomo- | 3/2 12/8 4/8 Hcxoaubie naHHble. DTanbl MpoeKTHpoBaHus. TpeOoBaHus K pa3MEIeHUIO d1e- [TpopaboTka Teope-
JOTHH MHKPO3JIeKTPOHHBIX MEHTOB U KOMIIOHEHTOB Ha IOUT0XkKKe. OOMINI TOIIOIOTHYECKUI U OCIOHHbIE THYECKOTO Mate-
" MHUKPOMeXaHHYeCKHX YepTeXKH M TPeOOBaHUA K HX 0popMIICHUI0. KOMIUIEKT JOKYMEHTOB. puaia mo Kypcy
CTPYKTYP [6.1.1], [6.1.2],
Tema 3.2 Texnosoruvyeckue | 2/2 | 12/ | 12/8 6/8 AHanu3 CTPYKTYpHBIX M TEMIIEPATYPHBIX HATIPSKEHWS B MOJIOKKAX U olleHka ux | [6.2.1],
MOrPEUIHOCTH M UX AaHAJIH3 12 BJIMSIHUE Ha TOYHOCTh MHKPOCHCTEMHBIX YCTpOHCTB. [lorpemHnoctu pasmeproro | Pemenne wnauBum-
TpaeieHus. IJOrpeIHOCTH aHU30TPOIIHOTO TPABJICHHMS  UX AHAIIH3. IyalbHBIX 3a1a4 M0
MKC-1 ™ = "
UNKC-1.1 Tema 3.3 Hage:xxHoCcTh 1 2/2 6/5 Crneuunduka UCIIBITAHUN MUKPOCUCTEMHBIX YCTPOHCTB. Pe:KUMBI HCIIBITAHUIA. TeMaM [6.1.1],
HCNbITAHHE MHKPOCHCTEM- O6opyoBanue, ocHacTka. TexHOMOrmIeckre 0CHOBBI obecredenus Haaexunoctn | [6.1.2], [6.2.1]
HBIX YCTPOHCTB. MHUKPOCHUCTEMHBIX YCTPOMCTB. Bemonnenue nabo-
Tema 3.4 Dxoaormyeckuii | 2/1 2 DKOJIOTUYECKUN MEHEIKMEHT. MEHEKMEHT IPOU3BOICTBEHHON 0€30I1aCHOCTH paTopHbIX paboT
MEHEI)KMEHT U MEHEI)KMEHT Y 30POBbS B paMKaX pean3aliii TEXHOJOTHUECKOTO MPoliecca MPOU3BOICTBA
MPOU3BOICTBEHHOI 6e3o0- MHKPOSJIEKTPOMEXAHHICCKHX CHCTEM.
NMACHOCTH M 3]10pPOBbS B
paMKax peaiM3alMii TeXHO-
JIOTHYECKOT0 mporecca
Hroro no pasneay 3 o/7 | 12/ | 24/16 16/23
12
IIKC-1 BoinmostHeHHe KypcoBOii pa- 36/36 Bemonuenne  kyp-
HIIKC-1.1 00TBI COBOM paboTHI 1O
HOKC-5 WHIUBUAYAIbHOMY
HIIKC 5.1 3aJ1aHUIO0
HUTOI'O 3a cemectp | 32/ | 24/ | 32/24 | 84/129
18 12
UTOI'O no pucumnumue | 32/ | 24/ | 32/24 84/129
18 12




Hcnonb3yemble aKTUBHBIC U MHTEPAKTHUBHBIC TEXHOJIIOTUH MPUBEIECHBI B Ta0nuue 4.3.

Tabmmma 4.3 - Micrionb3yemble aKTUBHBIE M MHTEPAKTUBHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHU

BI/II[ 3aHATHI HaumenoBanue HCIOJIb3YCMbIX aKTUBHBIX U UHTCPAKTUBHBIX

00pa30BaTeNIbHBIX TEXHOJIOTH

Jlexuun

TexHomorus Pa3BUTHA KPUTHYECKOTI'O MBIINIJICHUSA
I[I/ICKyCCI/IOHHHe TCXHOJIOINH

HpaKTI/ILIeCKI/IC 3aHATHA, na60paT0pHLIe TexHomorus Pa3BUTHA KPUTHYECKOTI'O MBIIIJICHUSA

paboThI

JIuCKyCCHOHHBIE TEXHOJIOTHHI

TectoBbie TEXHOIOTUN

TexHonoruu padoThI B MaJIbIX TpyMax

TexHOI0THS KOJIJIEKTUBHOU PaObOTHI
HNHubopmaninoHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH

Tabnuna 4.4 — TeMbl IpaKTUYECKUX 3aHATUN

Ne Ne Kon-Bo
I13 pa3zaena Tema YacoB
1 2 3 4
1 1 Pacuer mapameTpoB WHEPLMOHHOI Macchl M YIPYTHX MOJBECOB OCEBOTO YYBCTBH- 33
TEJILHOTO AJIEMEHTA B paMKax aHM30TPOITHOTO XUMHYECKOTO TPaBJICHHS
2 1 Pacuer mapamMeTpoB MHEPLMOHHON Macchl M YNPYTrUX IOABECOB MAasTHUKOBOTO 33
YYBCTBUTEIHHOTO 3JIEMEHTA B PAMKaX aHW30TPOITHOIO XUMHUYIECKOTO TPABICHUS
3 1 Pacuer mapaMeTpoB MHKPOMEXaHWYECKONH KPEMHHEBOH MeMOpaHBI B paMKax aHU- 22
30TPOITHOTO XHMHUYECKOTO TPaBJICHHUS
4 3 Or1eHKa MOTPEITHOCTH pa3MepHOi 00pabOTKH 0CEBOTO YYBCTBUTEIBHOTO DIIEMEHTA 4/4
5 3 OreHKa TOTPEIIHOCTH Pa3MEpPHOH 00pabOTKHM MasTHHKOBOTO YyBCTBHUTEIHHOTO 4/
JJIeMEHTa
6 3 Or1eHKa MOTPEITHOCTH Pa3MepHOi 00paboTKH MUKpPOMEXaHNUECKOH MEeMOpaHBI 4/4
7 3 Pa3paboTka TOMOIOTHY IEKTPOHHOTO OJI0Ka 4/4
8 3 Pa3paboTka TOMONOTHHM YyBCTBHUTEIHHOIO 3JEMEHTa MHUKPOMEXAHHYECKOTO aKce- m
JepoMeTpa
9 3 Pa3paboTka TOMOJIIOTHH YyBCTBHTEIHHOTO 3JIEMEHTAa MUKPOMEXaHUIECKOTO JaTIH- 4/
Ka JIaBJICHUS
Hroro 32/24
Tabnuua 4.5 - Tema nabopaTopHbIX padoT
Ne Ne Kon-Bo
P pasena HanmenoBanue 1a00paTOpHBIX paboOT 4ACOB
1 2 3 4
OKCHepUMEHTAIbHO-CTATUCTUYECKUE HCCIIEIOBAHUS BIMSHUS TEXHOJOTMYECKUX
1 3 orepalyii Ha YrJIOBYIO KECTKOCTh YYBCTBUTEJIBHBIX AJIEMEHTOB MUKPOCHCTEMHBIX 4/4
aKCeJIepOMETPOB
Omnpenenenne KOHCTPYKTHBHBIX IAPAMETPOB UyBCTBUTENILHBIX 3JIEMEHTOB MUKPO-
2 3 CHCTEMHBIX aKCEJIEPOMETPOB M JATYUKOB JABJIECHUH C yYETOM TEXHOJOTMYECKUX 4/4
MOrpeIHOCTEN
3 1 AHanu3 MOrpenrHoCTed NP W3TOTOBJICHWH YyBCTBHTENBHBIX 3JIEMEHTOB MHKpO- 6
cucteMHbIX AatunkoB (UD MCT)
4 3 Maremariyeckoe MOJAEIMPOBAHUE TEXHOJOTHYECKOTO MpolLecca W3TOTOBIICHUS m
YYBCTBUTEJBHBIX SJIEMEHTOB MHUKPOCHCTEMHBIX aKCEJIEPOMETPOB
5 1 KonmuecTBeHHas oneHKa Bapuanuy Macchl YD MHUKPOCHCTEMHOIO akcellepoMeTpa 6
B YCIJIOBHSIX IPOU3BOJICTBA
Hroro 24/12

5. TEKYIIUA KOHTPOJIb YCIEBAEMOCTH U IIPOMEXYTOYHASA ATTECTALIUA

10 U”TOT'AM OCBOEHHUA AUCHUIIVIMHBI (MOAYJIA)

5.1. OnucaHue MOKa3aTeJeil M KpUTEPHEB KOHTPOJISI yCIIEeBAaEMOCTH, ONMUCAaHUE




IIKaJI Ol€HUBAHUA

OneHouHbIEe POLIEAYPHI B paMKaX TEKYILEro KOHTPOJIS IMPOBOAATCS MPENOo1aBaTeleM AUCIMILIN-
Hbl. Ha nexnusx oneHuBaeTcst akTUBHOCTb y4acTUsl B AUCKYCCHOHHBIX O00CYKIEHHSX, OTBEThHI Ha BOIIPO-
CBI IIperoIaBaTess Ipu padoTe B MHTEPAKTUBHOM pexume. [IpakTudyeckue 3aHATHS IPOBOIATCS B opMe
pelIeHns 3a/1a4d 10 KOHKPETHBIM TEMaM Kypca KaK COBMECTHO C IPEIIOJaBaTeIeM, TaK U CAMOCTOSTEIBLHO
cryaeHTamu. llpu pemenun 3anad npenojaBaTesieM OLEHUBAETCS NPAaBUIbLHOCTh PELIEHUs, 3aTPAauYEeHHOE
BpeMs1, KadyecTBO 0()OPMIICHUS, YMEHHE IIPEICTABUTE U OOBSICHUTH PEIIEHUE, OTBETHI Ha BOIPOCHI IIPEIO-
nasarens. OMHON U3 OCHOBHBIX (DOPM M METOJOB OIEHKH TEKYIIEH YCIeBAaeMOCTH SIBIISIOTCS JabopaTop-
Hble paboThl. [Ipy UX BBHINOJHEHMU OLIEHUBAIOTCS HABBIKM M YMEHMs, a TAKXKE€ YPOBEHb COOTBETCTBYIO-
IIMX 3HaHUI. BeIMonHeHne cTyaeHTaMu J1adopaToOpHBIX paboT PEerucTpUPYETCsS MPENno aBaTeNieM B XKyp-
Hasie. JlabopaTopHble pabOThI MPOBOAATCSA COINIACHO YTBEPXKIEHHOMY PACIUCAHUIO YYEOHBIX 3aHSATHM.
OTtpaboTKa MPOMyYIIEHHBIX CTYyJeHTaMHU Ja0OpaTOPHBIX PadOT OCYIIECTBIISIETCS MO IpaduKy, KaKk MpaBH-
J0, B KOHIIE ceMecTpa. 3aMeHa HpPOMYIIEHHBIX CTYAEHTaMHU JIaOOpaTOpPHBIX pabOT APYTMMH BHIAMU
y4eOHBIX 3aHSATHIA HE JOIyCKAeTCs. 3alluTa OTYETOB SBJISIETCS OJHOM M3 (DOPM TEKYIIEero KOHTPOJIS ycC-
[I€Ba€MOCTH CTYJIEHTOB (KOHTPOJIb 3HaHUH). [Ipoueaypa nprema nsabopaTOpHBIX pabOT BKIIOYAET B ce0s
MPOBEPKH: JIOCTOBEPHOCTH MOJTYUYECHHBIX U3MEPEHHUH U pe3yabTaToB 00pabOTKH TaHHBIX; 3HAHUHN CTYACH-
TOM OCHOBHBIX MOHSTHUH, ONPEIEICHUN U TEOPETUUECKUX MOJIOKEHUH, IPUMEHSIEMBIX K JaHHOU J1labopa-
TOPHOU paboTe; 3HAHUI CTYJACHTOM METOJIWKH BBITOJHEHHS JIA0OPATOPHOU pabOThl; YMEHHUH CTYACHTOM
OOBSICHUTh TIOJTY4YEHHBIE PE3YJIbTAThI; CTEIIEHH CAMOCTOSTEILHOCTH BBIIIOJHEHUS Ja00paTOPHOI pabOTHI.
3ammTa 1a00paTOPHBIX PAa0OT MpenrnojaracT MPOBEACHUE CAaMOOIEHKH M BHYTPHUTPYIIIOBOW OLEHKH,
KPUTHUYECKOIO aHAJIM3a UCIIOJIb3YEMBIX Ul OLICHKU METOJOB.

CamocrositenbHas paboTa CTyIEHTa BKIIOYAET CaMOCTOSITENBbHYIO IPOpPabOTKY TEOPETHUECKOTro
MaTepuasa o TeMaM M pasfiellaM Kypca, BBIIOJIHEHHE WHAMBHUIYAIbHBIX 3aJlaHUH B paMKax KypCOBOU
paboTHI M0 KOHKPETHBIM TEMaM Kypca.

Texymas artecralus NpoBOAUTCS B (OpME YCTHOTO ONpOca Ha MPAKTHUYECKUX U J1a0OPaTOPHBIX
3aHATUSX 110 TEOPETUYECKUM MaTepuaiaM MpH 3allUTe pelieHn HHAUBUAYAIbHbIX 3a1a4. OnucaHue mno-
Kas3aTeJlell U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONIMCAHKE 1IKaJI OLIEHUBAHUS HA Talle TEeKyLIel aTTe-
CTallUM IpeacTaBiIeHbl B Ta0m. 5.1.

CryneHT aomyckaeTcs K IPOMEKYTOUHOW aTrTecTaldu (9K3aMeH), €CIIU B Pe3ylbTaTe W3ydeHUs
pa3aesioB JUCLUIUIMHBI B paMKaX TEKYIIEro KOHTPOJIA IO KaXJ0il TeMme BBIIOJIHEHO He MeHee 60 mpo-
IIEHTOB 3aJaHuN.

[TpomexyTouHast aTTecTalys CTYA€HTOB ITPOBOAUTCS B (hOpMe IK3aMeHa, a TAaK)Ke 3alUThl KypCco-
BOI pabOTHI.

s nonmycka K 3K3aMeHY CTYAEHTY HeoOXOJUMO BBIIOJIHUTH HE MeHee yeM Ha 60% Bce Tekylue
paloThI 1o MiaHy™.

KypcoBast pabota siBnsieTcsi KOMIUIEKCHOM paboTON CTy[eHTa, KOTopasi MOABOJIUT UTOTH €ro 3Ha-
HUSM M YMEHUSM, IOJIyYEHHBIM IIPU MU3YyYEHUHU JAHHOW NHCUUIUIMHBI. PerieHune nmoctaBiIeHHON 3a1adu
pa3BHUBaeT IOJIyY€HHbIE HaBBIKM B Ipolecce (HOPMUPOBAHMS HAYYHO-TEXHUUYECKOW TOKYMEHTAllMu B
paMKax MpPOU3BOJCTBA MUKPOAJIEKTPOMEXAaHMUECKUX MPUOOPOB M YCTPOICTB U 3aCTaBIsIET CTY/EHTa pe-
11aTh KOHKPETHBIE TEXHOJIOTMUECKHUE MTPOOIIEMBI, 3aKPEILIsis U YrilyOJisis TEOPETUUECKUE 3HAHMUSL.

O0veM U colepxkaHMe KypcOBOH pabOThl ONpenensercs 3aJaHueM, COJAepXKalluM, MOMUMO HC-
XOJHBIX JIaHHBIX, TAK)KE MPEIbABISEMbIE K HEMY TEXHUUYECKUE TPeOOBaHUS U 0COObIE YCIOBHUS, CBA3aH-
HBIE C YCIIOBHUSMH JKCILTyaTalluu.

Onenka KypcoBoil paboThl MPOXOAUT MO NATHOAUIbHOM cucteMe. KypcoBast paboTa mpeacraBiis-
eTcs B BUJIE MOSICHUTEIBHOM 3alMCKH, a €€ 3aliTa IPOUCXOIUT B OopMe YCTHOM Oecebl ¢ mpenoiaBare-
neMm. J{ns ycnenHol ciauu KypcoBoid pabOThl CTYACHT J0JKEH MO MPeUI0KEHHOMY 3aJaHHUI0 TTPOaHaIH-
3UpOBaTh PA3IUYHBIE TEXHOJOTHYECKUE aCIEKThl MPOU3BOACTBA MHKPOCHCTEMHBIX MpeoOpazoBaTesei,
OLICHUTh TEXHOJOTHYECKHE MOTPEUTHOCTH U pa3padoTaTh TOMOJIOTHI0O MUKPOCUCTEMHOIO peoldpa3oBare-
1. IIpu 5TOM CTyAE€HT 3HaKOM C OCHOBHBIMU MEPEIOBBIMU HAIIPABJICHUSMHU Pa3BUTHSI MUKPOAJIEKTPOME-
XaHUYECKUX CHUCTEM. XOpOILO OPUEHTUPYETCS B TEOPETUUECKUX aCleKTax. 3HAKOM C COBPEMEHHOM mpo-
eKTHON U KOHCTPYKTOPCKO# 6a30ii o peannzanuun MOMC 1 3HaeT OCHOBHBIE aITOPUTMBI OLIEHKHU Iapa-
METPOB AJIEMEHTOB, Y3JI0B U CUCTEM B LIEJIOM.

DK3aMeH MPOBOJUTCS B YCTHOM (opme. DK3aMEeHAIIMOHHBIA OUJIET BKJIIOYAET B ce0s 1Ba TEOPETHU-
yeckux Borpoca. Bpems Ha moarotoBky — 45 muH. [lpu npomexyTouHOM KOHTpOJIE (3K3aMEHE) ycreBae-
MOCTh CTYJIEHTOB OLIEHHBAETCS IO MATHOAIIBHONW CHCTEME: «OTIMYHOY, «XOPOIIOY, «YAOBIETBOPUTENIb-
HO», «HEYJIOBJIIETBOPUTEIBHOY.
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Onucanue mokasareseil ¥ KpUTepueB KOHTPOJIS YCIIEBAEMOCTH, OIMCAHME IIKaJl OLEHUBAHUS Ha
JTane MPOMEKYTOUHOU aTTecTaruu (ouHas (3aouHas) ¢popma oOydeHus, dk3aMmeH, 8 (9) cemecTp) mpen-
craBieHsl B Tabxa. 5.3. lllkana cooTBercTBUSI HaOpaHHBIX OAJUIOB** M 3K3aMEHALMOHHOW OIICHKH Ipej-
cTaBJieHa B Ta0. 5.4.

*KonndecTBo 0AJIIOB pacCUUTHIBAETCS B COOTBETCTBUU € TaOJIULEeH 5.2.
**KonnuecTBo 6aJIOB PaCCUUTHIBAETCS B COOTBETCTBUU € Tabmuueit 5.3.
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Tabmuna 5.1 — Onucanue noka3aTtenel U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONTMCaHKEe [ITKaJl OLIEHUBAHUS Ha dTane TeKyleil arTecTaluu

Kon u Kputepuu u mikasia oueHUBaHus
Kon 1 HanmeHnoBanue HaNMEHOBaHNE
[Tokazarenn KOHTPOJIS yCIIEBAEMOCTH dopMa KOHTPOJIs
KOMIIECTEHITHH UHINKaTOpa 1 Gamn 0 6annoB

KOMITCTEHIINN
IKC-1 Crnoco6ern | UTIK (UIIKC)-1.1 — Ocy- | 3nars: Cryment nerko opueHTH- | CTyZEHTY He XxBaTaeT Teo- | KOHTpomb BbI-
(hopMyTHpOBaTh LENH, | MIECTBISIET MOJ00P U M3yde- | - OCHOBBI MUKPOCHCTEMHON TEXHOJIOTHH; pyeTcss B TEOPETHYECKOM | PETHYECKHX 3HAHWH Ui | TTOJHEHHS Ipak-
ONpENENsATh  33/1a4, | HUE JUTEPaTypHBIX, HATCHT- | -TJIaBHBIC TCHACHIMN PA3BUTHS TEXHUKU U TEXHOJIOTHH B | MaTe€pHalie, CBSA3aHHBIM C | BBINOJHEHUS 3aaaHusA. OH | THUECKHX U Jla-
BBIOMpATh METOIBI | HBIX M JPYTUX HCTOYHHKOB | 00JacTH NPUOOPOCTPOEHMS M NPHUMEHEHHE MX Ha Npak- | BBHIIOJNHSEMBIMH IPAKTU- | HE OPUEHTHPYETCs B Ma- | OOpaTOpHBIX 3a-

HCCEOBAaHUA B 00-
nmacta mpubopocTpoe-
HHUS Ha OCHOBE MOA0O0-
pa ¥ U3y4YEeHHUA IIUTE-
paTypHBIX, MATCHTHBIX
U JPYrUX HUCTOYHUKOB
nHpopmanuu

uHopManuK Mo TEMe Hc-
ClleJOBaHUH U pa3paboToK

THKE,
- METOJIbl pacyera IMoKa3aTeleil TeXHOJIOTUYECKUX MPOo-
1IECCOB

YeckMMH U Jlabopatop-
HeIMH  3amaHusMua.  OH
CBOOOJHO OTBEYaeT Ha
MOCTaBJIEHHbIE BOIPOCHI;
BiajieeT Ga30BBIM armapa-
TOM.

Tepuaje; HE OTBEYAET Ha
MOCTABJICHHBIE BOIMPOCHI;
He Biageer 0a30oBLIM arl-
apaTom.

naHui
(I3 u JIP)

YMern:

- HCTIOJIH30BAaTh B CBOCH paboTe TCHACHIINN Pa3BUTHS
TEXHOJIOTHH B IPUOOPOCTPOCHUHT

- BEIOMPATh Ba)KHBIC TCHICHIINN PA3BUTHU TEXHUKA U
TEXHOJOTHH

Baagern:

- MCTOJAMKaMHM aHalin3a COBPEMCECHHBIX TeH[[eHHI/Iﬁ pa3Bu-
THS TCXHUKU U TCXHOJIOTHH,

- METOJJaMH aHAJIN3a ¥ CHHTE3a TEXHOJIOTUIHOCTH U3Je-
JIUH IprOOPOCTPOCHUS.

[Npaktuueckue u yabopa-
TOPHBIC 3aJaHHs BBIIOJI-
HEHBI Ka4eCTBCHHO,
0(hOpPMIICHBI B CPOK H CTY-
JIEHT II0Ka3al JOCTaToY-
HblE 3HAHMS TIPU 3alINTE
paboTer**

[paktryeckue u nabopa-
TOPHBIC 3aJaHUs HE BBI-
MOJIHEHBI U HE odopmIe-
ubl. CTYIECHTY He XBaTaeT
TEOPETHYECKUX  3HAHUUN
JUISL BBIIOJHEHUS 3a0aHKsL.
OH He opHEeHTHpYyeTCs B
MaTepuaje, He OTBEYacT
Ha MOCTaBJEHHBIE BOIMPO-
ChI; He BJIajeeT 0a30BBIM
anmapaTrom.

KouTponas BbI-
TIOJTHEHUS TIPaK-
THYECKHX U Jla-
0OOpaTOpHBIX 3a-
TaHUuN

(I13 u JIP)

IIKC-5 Cmocoben k
MOJTOTOBKE ~ HAay4HO-
TEXHUYECKUX OTYETOB,
0030poB, myOIHKanUi
10 pe3ynbTaTraM BBI-
MIOJTHEHHBIX HCCIIEN0-
BaHUH, HACIIONb3Ys
COBpPEMEHHBIE CPEICT-
Ba PEIAKTUPOBAHUS, B
COOTBETCTBUH C YCTa-
HOBJICHHBIMU ~ Tpe0o-
BaHHUSAMHU

NIIK (UIIKC)-5.1 -
Odopmisier pe3yNbTaThI
HAYYHO-HCCIIEI0BATELCKUX
U OMBITHO-KOHCTPYKTOPCKHUX
paboT ¢ UCMOJIb30BAaHHUEM
COBPEMEHHBIX CpPEICTB pe-
JAKTHPOBAHUS B COOTBETCT-
BUH C  yCTAaHOBJICHHBIMHU
TpeboBaHUAMU

3HarThn:
- OCHOBHBIE CIIOCOOBI aHAJINU3A MMOJTYUYEHHBIX PE3YJIbTATOB

CTyaeHT JerKo OpHeHTH-
pyeTcs B TEOPETUYECKOM
MaTepuae, CBA3aHHBIM C
BBIMOJIHIEMBIMHA  [IPAKTH-
4YecKUMH U JabopaTtop-
HeiMH  3afaHusiMd.  OH
CBOOOTHO OTBEYaeT Ha
MOCTABJICHHBIE BOIPOCHI;
BIajzeeT 0a30BBIM ammapa-
TOM.

CryzeHTy He XBaTaeT Teo-
PETHYECKUX 3HAHWH JUIs
BBINOJHEHN 3axanusi. OH
HE OPHEHTHUPYETCS B Ma-
Tepuaje; He OTBEYaeT Ha
MIOCTABJICHHBIE  BOIPOCHI;
He BiajgeeT 0a30BBIM all-
TapaToM.

KonTtpoms BbI-
TIOJTHEHUS TIPaK-
THYECKHX U JIa-
0OOpaTOpHBIX 3a-
TaHUuN

(I13 n JIP)

YMeThb:

- CI/ICTeMaTI/IBI/IPOBaTB nu aHaJ'[I/ISI/IpOBaTB HOqueHHBIe
PE3YNBTATHI

- 0()OPMIISATh U ONHCHIBATH IMOJYYCHHBIX PE3YIBTATOB

[IpakTnyeckne u mabopa-
TOPHBIC 3adaHUA BBIMOJI-
HCHBI Ka4YC€CTBCHHO,
oopMIICHBI B CPOK H CTY-

[Ipaktnyeckne m mabopa-
TOPHBIC 3aJaHUsA HE BBbI-
MOJIHEHBI U He odopmuite-
Hbl. CTYZIEHTY He XBaTaeT

KoHnTpoas BbI-
TIOJTHEHUS TIPaK-
THYECKUX U Jia-
0opaTopHBIX 3a-




Baagern:

CTaBJICHUS TEXHUYISCKOM AOKYMEHTAlT

- HaBBIKaMH ITPAKTUYICCKOI'0 aHaJin3a 110 3aIlaHUI0 CO-

JEHT II0Ka3aJ JOCTaToY-
Hble 3HAaHUS IPH 3aluTe
paboTer**

TEOPETHICCKHUX
JUTSI BBITIOJTHEHMS 3aIaHUs.
OH He OpHeHTHpYyeTCsS B
HE OTBEYAET
Ha IOCTABJICHHBIC BOMPO-
CBI; HE BJIafieeT 0a30BBIM
anmapaTrom.

Marepuae;

3HAHHI

aHuH
(I13 u JIP)

Tabnuna 5.2 — Onucanue nokasaTesieil U KpUTEpUEB KOHTPOJISI YCIIEBAEMOCTH, OMTMCAHUE 1K OLEHUBAHUS Ha dTare MPOMEKYTOYHOU aTTecTalluu (9K3aMeH)

Kon n Kputepuu u mkasia oleHUBaHUS
Kon u HanmeHoBa- HaVMEHOBaHUE
[TokazaTenu KOHTPOJIS yCIIEBAEMOCTH ®dopma KOHTpoOIIS
HHUE KOMIETEHINH HHAMKaTOpa 2 banna 1 6amn 0 6amoB
KOMIICTCHIIN
I[IKC-1 Cnocoben | UIIK (UITKC)-1.1 — Ocymie- | 3HaTh: OTBET Ha BONpPOC HE OTBeT Ha TeopeTu-
(dhopmynHupoBaTh CTBJISCT TOAOOP M M3YYCHHE | - OCHOBBI MUKPOCHCTEMHOM TEXHOJIOTHH; MOJIHBIM, TIPU OTBETE YeCKHid BOTIPOC Ou-
e, ONpCACIATh | JAUTCPATYPHBIX, MNATCHTHBIX -TJIaBHBIC TCHACHIWU PasBUTUA TCXHUKU U JOIMYCKAa€T HETOYHO- HeT OTBeTa Ha JICTAa U Ha JOIIOJIHH-
3a7a4d, BBIOMPATh | U APYIMX HCTOYHHKOB WH- | TEXHOJOTHMM B OOJAacTH HPUOOPOCTPOCHHUS U CTH W OLIMOKH, HO B N TEJIbHBIE BOTIPOCHI
OTBET Ha BOMIPOC TEOPETHYECKNI
METOnABl Hccheno- | opmanmu mo TeMe Hcclie- | IPUMEHEHHE MX Ha IPaKTHKE, XOe IHUCKYCCHH HX
o . abCOIIOTHO Tpa- BOIIPOC WJIM TP
BaHWA B OOJIaCTH | IOBaHWH M Pa3pabOTOK - METOJpl pacdera MoKaszaTeJIeld TEeXHOJIOoTHYe- . L HCTIPABISIET, JIEMOH-
BWJIBHBII U TTOJTHBIHA OTBETE  IyTaeT
puOOPOCTPOCHHS CKHX TIPOIIECCOB CTpUpYs mMeroumwecs |

Ha OCHOBC noz[60pa
U U3YUCHHSA JIMTC-

paTypHBIX, na-
TEHTHBIX M JAPYTUX
HUCTOYHHKOB  WH-
dbopmarmu

3HaHUSA B paMKax
H3y4aeMOM U CMEX-
HBIX JUCLIUILUIAH

YMmerh:

- HCTIOJIb30BATh B CBOEH paboTe TEHACHIIUU
Pa3BUTHS TEXHOJOTHI B MPUOOPOCTPOCHUHU

- BBIOMpATh BaXKHBIE TEHACHIIUN Pa3BUTHS TE€X-
HUKH U TEXHOIOTUH

Baangern:

- METOIMKAMHU aHaJi3a COBPEMEHHBIX TCHICH-
Ui pa3BUTHS TEXHUKU U TEXHOJOTHU;

- METOJIaMH aHajJIn3a U CUHTE3a TEXHOJOTHIHO-
CTH U3JIENINH PHUOOPOCTPOCHHUS.

abCOJIOTHO npa-
BUJIBHO U IIOJIHO BBI-
IIOJIHACT Ka4YCeCTBCH-
HBIM aHalN3;, B XOHE
JIUCKYCCHH TPaMOTHO
A IOJHO OOOCHOBEI-
BaeT CBOM BapUAHTHL,
JEMOHCTPHUPYS  yMe-
HUS aHAJIM3a

OTpe/ieieHbl METO/IbI
peanu3anyu  dJIeMeH-
toB MCT, mnpu BHI-
MOJHECHUM  aHaIM3a
MPUCYTCTBYIOT  He-
TOYHOCTH WJIM OIIMO-
KH, IOITyCKAaeT HEKO-
TOpBIE  HETOYHOCTH
mpu  0OOCHOBaHHH,
HO B XOJI¢ TUCKYCCHHU
HUX UCHpaBIsET, Je-
MOHCTPHUPYST HEKOTO-
pbIe YMEHHUS

IpU NPOBENCHUU

aHanM3a  JIOIly-
LICHbI rpyOsIe
MPUHIUIHAAIBHBIE
OIINOKH, npH-

BEJIINEe K HEBEp-
HOMY Pe3yJIbTaTy;
B XOIe JHCKYyC-
CHH JEMOHCTpH-
pyeT OTCYTCTBHE
yYMEHUH U Blaje-
HUH o0mmuMn
MPUHIUIIAMHA
aHaM3a  HMero-
mieticss mHMOpMa-
1912071

OTBeT Ha TeopeTH-
4ecKuii Borpoc ou-
JeTa ¥ Ha JAOTMOJHU-
TEJIbHBIE BOTIPOCHI

13




I[IKC-5 Cnocoben
K IOJArOTOBKE Ha-
YYHO-TEXHUYECKHX
OTYETOB, 0030pOB,
myOnuKaIuit 110

pe3ynbTataM  BbI-
MOJHEHHBIX uc-
ClICJOBaHUM,  HC-
NOJb3Ys coBpe-

MEHHBIE CpEJCTBA
pelaKTHpOBaHus, B
COOTBETCTBHH €
YCTaHOBJICHHBIMH
TpeOOBaHUIMH

- CHUCTEMaTH3HpOBATh M aHAIU3UPOBATh IOJY-
YEHHBIEC PE3YJIbTATHI

- oOpMIIATH M OIUCHIBATH ITOJYYEHHBIX pe-
3yJIBTaTOB

OTIpENIeIIEHBI METO/bI

Baagern:
- HaBBIKAMH TPAKTUIECKOTO aHAIIN3a 110 3a/1a-
HUIO COCTABIICHHUS TEXHUYECKOW JOKYMEHTAIHH

abCOIIOTHO npa- | pealn3aluy 3JIEeMEH-
BUJIBHO M NOJHO Bbl- | ToB MCT, mnpu BbI-
MOJNHSACT KAadeCTBCH- | IMIOJIHEHUH  aHaIM3a
HBIIl aHAIN3 U MOXET | MPUCYTCTBYIOT  He-

TOYHOCTH WJIM OIINO-
KH, JOIYyCKaeT HEKO-
TOpBIE  HETOYHOCTH
npu  00OCHOBAaHUH,
HO B XOJI¢ TUCKYCCHH
UX HCHpaBIieT, Je-
MOHCTPHUPYSI HEKOTO-
pBIe yMEHUS

CHCTEMATH3HPOBATh
3HAHWA, B XOJE JUC-
KYCCHM TPaMOTHO H
[IOJIHO OOOCHOBBIBA-
€T CBOHU BapI/IaHTbI,
JIEMOHCTPHPYS yMe-
HHUA aHaJInu3a

aHajau3a U CHCTe-
MaTH3allik  CBe-
JCHUN OITYIICHBI
rpyOble TIPUHIIN-
NHaabHBIE OIIHO-
KH, TIPUBEIIINAE K
HEBEPHOMY  pe-
3yJIbTaTy; B XOJE
JUCKYCCUH  JIe-
MOHCTPHUPYET
OTCYTCTBUE yMe-
HUM U BJIQJCHUN
o0mMMH  TIpUH-
LMIIAaMM  aHaJIh3a
UMEIOIIENCS WH-
(dhopmarmm

HIIK (UTIKC)-5.1 — | 3narTh: OTBET Ha BOIPOC HE OTBeT Ha TeOpEeTH-
Odopmiser pe3yNbTaThl | - OCHOBHBIE CTIOCOOBI aHAJM3a TOTYyYEeHHBIX TIOJTHBIM, TIPH OTBETE YeCKUH Borpoc Ou-
HAYYHO-HCCIIE0BATENLCKUX | Pe3yJIbTaToOB JIONYCKACT HETOWHO- | = . .~ . | JIeTd U H JONOHH-
U OMBITHO-KOHCTPYKTOPCKUX CTH W OLIMOKH, HO B . TEJIbHBIE BOTIPOCHI
OTBET Ha  BOMIPOC TEOPETHYCCKUIN
paboT ¢ HCHONB30BaHUEM XO/Ie JTUCKYCCHH HX
a0COITIOTHO mpa- BOIIPOC WIIA TIPH
COBPEMEHHBIX CPEICTB pe- . . HCTPABISIET, JIEMOH-
BUJIBHBIN U TTOJHBIN OTBETE  MyTaeT
JAKTHPOBAHUS B COOTBETCT- CTpUpYs umerouecs | o
BUM C  YCTaHOBJICHHBIMHU 3HaHUS B  paMKax
TpeOOBAHUSAMHU HU3y4acMOUd M CMEXK-
HBIX TUCIUILUIAH
Ymers: OpU  TPOBEICHUM

OTBeT Ha TEOpeTH-
YecKkuid Borpoc Ou-
JeTa ¥ Ha JIONOJIHU-
TEJIbHBIE BOTIPOCHI

TaGmiua 5.2' — Onrcanne nokasateneil 1 KpUTEPUEB KOHTPOIIS YCICBAEMOCTH, ONMCAHHE LIKA OLCHUBAHUS HA HTAIle IPOMEKYTOYHON aTTecTaun (KypcoBas

paborta)
Kon u Kpurepun u nikana olneHHUBaHUs
Kon 1 HanmeHoBa- HaMMEHOBaHUE IMoka3aTenu KOHTPOJISI yCIeBaeMo- — dopma KoH-
HUE KOMIICTCHIHH MHJKaTopa cTH PHTEBHO YJIOBJIETBOPHUTEIHLHO XOPOIIO OTJINYHO TPOJIS
KOMIICTCHIITUHN
[MIKC-1  Cnocoben | UTIK (MUIIKC)-1.1 | 3naTh: MpelacTaBieHa | B paboTe mpejacTaBiieHa | B paboTe MpelCTaBIICHbI: B pabore mnpen- | Bemonne-
(dhopmynupoBathb —  OcymiecTBasieT | - OCHOBBI MUKPOCHUCTEMHON TEXHO- HE MoJIHAsl | pa3paboTka  TOIOJIOTTT | JOCTATOYHBIH aHaJIU3 | CTABJICHBI: HHE U 3allu-
LeNd,  ONpelelsTh | MoA0Op U M3yueHHe | JIOTHH; pabora;  He- | MUKPOCHCTEMHOTO IIpe- | MMOCTAaBJICHHOW MPOSKTHOW | MOJHBIH  aHadu3 | Ta KypcoBO-
3a1add, BBIOMPATH | JUTEPATYPHBIX, -TJIaBHBIC TCHICHIIMH Pa3BHUTHS TE€X- | JOCTATOYHO oOpa3oBaTeosi CO BCEMH | 3ajauydl 1O pa3paboTKe | MOCTaBJICHHOW 'O MPOEKTa
METOAbI HCCIIECaAO0OBA- MaTCHTHBIX WU OpY- HUKU U TCXHOJIOTUU B O6J'[aCTI/I npu- YCBOCHBI 6&- HeO6XO}1HMBIMI/I pasae- MHUKPOCHUCTEMHOT'O npe- HpOCKTHOﬁ 3a1aa-
HUS B OOJIACTH MPHU- | THX  HCTOYHHKOB | OOPOCTPOCHUS W NMPUMEHEHHE UX Ha | 30BbIe Teope- | Jamu ¢ o0oOIIeHueM 1o | oOpa3oBareos, pa3padoT- | 4u,  pa3paboTka
O0opocTpoeHuss  Ha | MHQOpPMAMK IO | TPAKTHKE, THYECKHE TO- | HOPMAaTHUBHBIM TpeOOBa- | Ka TOMOJOTMU HAa YPOBHE | TOIOJOTHUU Ha
OCHOBE II0I00pa H | TEME UCCIEAOBAaHHUN | - METOMABI pacyera MmoKa3aTelei TeX- | JOKECHUE B | HUSIM Hu COOCTBeHHBIMH | y3110B U neMeHToB MCT | ypoBHE Yy370B U
W3YUYCHHs  JIUTepa- | U pa3paboToK HOJIOTHYECKHUX IPOIIECCOB pamMkax y4eO- | BBIBOJaMH, TNONYYCHHBIC | IO 3aJaHHOMY TexHuW4e- | anemeHToB MCT
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TYPHBIX, NATEHTHBIX
U JpYruX HCTOYHHU-
KOB HH(opMaImm

ITIKC-5 Cnocoben &
MOATOTOBKE — HAyd-
HO-TEXHHUYECKHUX
0TYETOB, 0030pOB,
nmyOmKanuit o
pe3ynbTataM  BbI-
MOJHEHHBIX ~ HCCIIe-
JIOBaHUH, UCIONb3YsI
COBpPEMEHHBIE Cpell-
CTBa PpeNaKTHPOBa-
HUS, B COOTBETCT-
BUU C YCTaHOBJICH-
HBIMH TpeOOBaHUS-
MH

UIIK  (UIIKC)-5.1
— Odopmisier pe-
3ynbTaThl HAy4HO-
UCCIIeI0BATEIbCKUX
" OIIBITHO-
KOHCTPYKTOPCKHX
paboT ¢ HCIOJIB30-
BaHHEM COBpEMEH-
HBIX CpEJACTB pe-
JNAaKTHPOBaHUS B
COOTBETCTBHHU c
YCTaHOBJICHHBIMH
TpeOOBaHUSAMH

Ymern:

- HCTIONIB30BaTh B CBOEH paboTe
TEHJICHIINH PA3BUTHS TEXHOIOTHH B
prOOPOCTPOCHUH

- BEIOWPATh Ba)kKHBIC TCHICHIINN
Pa3BUTHA TEXHUKH U TEXHOJIOTHN
Baaners:

- METOJAMKAMHU aHAJu3a COBPEMCH-
HBIX TCHJCHIUI pPa3BUTHUS TCXHUKH
Y TEXHOJIOTHUH;

- MCTOJaMU aHAIHM3a U CUHTE3a TeX-
HOJIOTHYHOCTH M3AETUH TpHOOpO-
CTPOCHUS

3HaThb:

- OCHOBHBIE CIIOCOOBI aHAIM3a II0-
JMYYCHHBIX PE3yIbTaTOB

YMmerThb:

- CUCTeMaTH3UpPOBaTh U aHAIH3UPO-
BaThb HOJ'Iy‘IeHHbIe pe3ynLTaT1,1

- 0(pOPMIISTH U OTIMCHIBATH TOJTY-
YEHHBIX PE3yJIbTaTOB

Baagernb:

- HAaBBIKAMH MIPAKTUIECKOTO aHAIIN3a
I10 3aJaHNI0 COCTaBJIEHUS TEXHUYE-
CKOM JOKYMEHTAIIH

HOM npo-
TPaMMBI; IOK-
Jax 4HATaeTcs,
HE MOJXET
YeTKO  OTBe-
TUTh Ha BO-
MIPOCHI;

pE3yJIbTAaThl JTOKA3bIBAIOT
yCBOGHHE 0a30BBIX TEO-
PETUYECKUX TOJIOKEHUH
B paMKax yd4eOHO# mpo-
TpaMMBI;  OTCYTCTBYET
MIOCIIEI0BATENLHOCTD
U3JIOKEHHsI, HE MOXKET
YETKO OTBETUTH Ha psX
BOIIPOCOB;

CKOMY 3aJIaHHI0, MpOBe-
JIeH JIOCTaTOYHBIA U TIpa-
BUJIBHBIH pacueT TEXHO-
JOTUYECKUX  MOTPEIIHO-
CTel Tpu pa3MepHOH 00-
paboTke. PesynbraTs
NPOEKTUPOBAaHUS  COOT-
BETCTBYIOT TEXHUYECKOMY
3aJlaHUI0, pacyeT IpoBe-
JIeH B IIOJHOM OOBEME,
pa3paboTaH TOJHBIA Tie-
peueHb  COOTBETCTBYIO-
el TEXHUYECKOH OKY-
MEHTAllMd C  HEe3HAYH-
TENbHBIMU omrbKamu
(cienupuKanuy, TEXHH-
4geckue ycioBus). B pabo-
TE€ TPEACTAaBICHBl  BCe
HEOOXO/UMBIE KOHCTPYK-
THUBHBIC HUCCJICAOBAHUS Ha

OCHOBE JIUTEPATyPHBIX
HCTOYHUKOB; YCBOCHBI
TEOPETHYECKHE  ITOJIOXKE-

HUS B paMKax Yy4eOHOH
MPOTPAMMEI;, YeTKasT KOM-
MO3MIMS JOKJIaaa, H3J0-
JKEHHE JIOTHYHOE, OTBEYa-
eT Ha OOJIBIIMHCTBO BO-
MIPOCOB;

10 TEXHUYECKOMY
3aJaHUI0, IIPOBE-
IeH TOJHBIH U
NpaBWIBHBIN pac-
YeT TEXHOJIOTHYe-
CKHX TIOTPELIHO-
CTEH Ipu pasMep-
HOH  oOpaboTke.
PesynbraTtel mpo-
eKTUPOBAaHUSA CO-
OTBETCTBYIOT
TEXHHIECKOMY
3aJaHUI0, TIPOBE-
JCH B IOJHOM
o0BbeMe TPOEKT-
HBII pacuer U
pa3zpabotaH ToOI-
HBIN IepevYecHb
COOTBETCTBYIO-
e TEXHUYECKOM
JIOKYMEHTAIUH.
CamocrosTensHOe
YCBOEHUE 3HAHUHI
CBEpX YUeOHOM
MIPOTPaMMBI; YeT-
Kasi KOMIIO3UILIHS
JIOKJIaja, U3J10-
JKEHUE BBIPa3H-
TEeNbHOE, KOM-
MaKTHOE, JIOTHY-
HOE, OTBEYaeT Ha
BOIIPOCHI WJIM HA
OOJBIIMHCTBO
BOIIPOCOB
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Ta6muua 5.3 — CooTBeTcTBHE HAOpaHHBIX 0AJUIOB U OLIEHKHU 33 IPOMEXKYTOUHYIO aTTECTAIHIO

Tekymiyro ycneBaeMocTb ™ CyMMapHO€e KOJIMYEeCTBO
o Ouenka
0auIoB
He nonsbiil 00b€M BBIIIOJIHEH-
0...1 «HEYJOBJIECTBOPUTENIBEHOY
HBIX paboT
TTonHbIi 00BEM BBITOTHEHHBIX
2 «YJOBIIETBOPUTEIHHO»
pabor
TTonHbIA 00BEM BBITOTHEHHBIX
3 «XOpOLIO
pabor
TToyHbIi 00BEM BBLITOTHEHHBIX
4 «OTIAYHO»
pabor

*) konuuecmeo 6anI06 paccuumpieaemcs 8 coomsemcemeuu ¢ maobauyeu 5.1.;
**) konuuecmeo 6aiN08 paccuumvléaemcs 6 CoOomeemcmeuu ¢ maoauyei 5.2.

5.2. O1leHOYHbI€E CPEACTBA AJIA KOHTPOJISI OCBOEHUS AUCIUTINHBI

5.2.1 TunoBbie KOHTPOJIbHBbIC 3adHUA UJIK UHBIC MATEpPHAJIbI, HEOﬁXOAMMble

JAJis1 OLeHKHU 3HAaHUI, YMeHHMH, HAaBbIKOB U (HM/IM) ONbITa /JeATEeJIbHOCTU B XojJe
TeKylllero KOHTPOoJi ycneBaeMoCTH

Tunosble 3a1aHUA K MPAKTHYECKUM (CEMHHAPCKHUM) 3aHATUAM (TEMBbI JTIOKJIAZ0B/COOOIICHHIA)
Pa3pabGoTka TONOJIOTMH 3JIEKTPOHHOTO 0JI0KA

Pa3paborare cOOpOUHBIM TONMOJOTMYECKUH YEPTEX DJIEKTPUUECKON MPUHIMIIMAIBHON CXEMBI B

COOTBETCTBYIOLIEM MacITabe.

CHSATB MOCIIOWHBIE YEPTEXKH U COCTAaBUTh HA KKIBIN 0K MOpdosornyeckue Tabimibl KOOPIH-

HarT.

OueHka NOrpenIHOCTH pa3MepHoii 00padloTKN MUKPOMEXaHHYeCKOil MeMOpPaHbl
Ornpenenuts UacaIbHYI0 U (PAaKTUUECKYI0 aKTHBHYIO IUIONIA/Ib KpEMHUEBOU MeMOpaHbl. OLICHUTh
BIIUSTHUE aHU30TPOIHOTO XUMUYECKOTO TPABJICHUS HA aKTUBHYIO IIOIIAb.

Onpenenuth UACAUTHHYI0 M (PAKTUYECKYIO KECTKOCTh KPEMHHUEBOW MEMOpPAaHBI HHTETPATLHOTO
naTyvka JaBiieHus. OUEHUTh BapHalMIO0 JKECTKOCTH C YYE€TOM AHM30TPOMHOIO XMMHUYECKOIO
TpaBieHus. PaccMOTpeTh OJHOCTOpPOHHEE U JIBYCTOPOHHEE TPaBJICHHUE.

Paccuurtare nmapamerpsl ams ¢oTomadbaona npu GOpMUPOBAHUM KPEMHHUEBON MEMOPAHBI C IIENbIO
KOMITCHCAIIMH Pa3MEPHBIX TOTPEITHOCTEH.

Onpenenutsb nepemMenieHue MeMOpaHbl UCXOMS U3 IEHCTBYIOIIETO JaBICHHUS.

Pacuyer mapamMeTpoB HHEPIHOHHOM MACChI U YIIPYTHX MOJABECOB 0CEBOI0 YYBCTBUTEIBHOIO JJIe-

1.

2.

MEHTa B PAMKaX aHM30TPOIHOI0 XMMHUYECKOI0 TPABJICHUA
Onpenenuts uaealbHYIO U (PAKTHYECKYI0 MAacCy YYBCTBUTEIBHOIO 3JeMeHTa. OLEHUTh BIUSHUE
AQHU30TPOIHOTO XMMUYECKOIO TPABJICHUS HA MacCy.
Onpenenuts HeabHYI0 U (HAaKTUYECKYIO KECTKOCTh YIPYrOro IMojBeca YyBCTBUTEIHHOIO 3Je-
MeHTa. OLEHUTh BapHaIUIO KECTKOCTH C YYETOM aHM30TPOIHOIO XMMHUYECKoro TpasieHus. Pac-
CMOTPETh OJHOCTOPOHHEE U IBYCTOPOHHEE TPABJICHUE.
Paccuurare nmapamerpsl a1 ¢oTomadaona npu GoOpMHUPOBAHUM YyBCTBUTEIBLHOM Macchl U yIpy-
roro MoJBeca ¢ LEIbI0 KOMIICHCAUU PA3MEPHBIX ITOTPELIHOCTEH.
OnpenennTs BEIMYMHY NEPEMENIEHNs YYBCTBUTEIBHOM MAacChl B 3aBUCHMOCTH OT M3MEPSEMOI0
JIMaIla30Ha ¢ y4eTOM BapUallid KOHCTPYKTUBHBIX I1ApAMETPOB.
Tunosble 3aganus Ajs J1a00paTOPHBIX padoT



JlaboparopHasi pa6ora 1. JKCIepHUMEHTAJBLHO-CTATUCTUYECKHE UCCJIeI0BAHUS BJIUSHHUSA TeX-
HOJIOTHYECKHMX ONlepauuii HA YIJIOBYIO ’KeCTKOCTh YYBCTBUTEJbHBIX 3JIEMEHTOB MUKPOCHCTEMHBIX
aKceJlepoMeTpoB

1. O3HaKOMUTBHCA C TEOPETHUECKOW YaCThIO JIAOOPAaTOPHOU PabOTHl M KpaTKO cHOpMYIUpOBaTh OC-
HOBHBIC IICJIU U 3a1a4H.

2. 3apucoBaTrh 3CKU3 UCTIBITYeMOro U0 MasTHUKOBOTO THIIAa MUKPOCHCTEMHOTO aKCEJIepOMETpa.

3. [HomyuuTs y mpenoaaBaTens 3aJlaHie Ha UCXOAHbIE TaHHBIE IO U3TOTOBICHUIO0 YD MasgTHUKOBOTO
THUIIA aKCEJIEPOMETPOB (KOHCTPYKTUBHBIE MapaMeTphl) U naptuio UD 11 onpeneneHus ux coOOCTBEHHON
HaCTOTHI.

4. PaccuuTarh MO COOTHOILEHHUIO TEOPETHYECKYIO YIJIIOBYIO KECTKOCTh YD MasATHHKOBOIO THIIA
MHUKpPOCHCTEMHOTI'O aKCEJIEPOMETpa.

5. Onpenenutb cOOCTBEHHYIO YaCTOTY IyTE€M HCCIIEJIOBaHUM BHIOOPKKM UD MasTHUKOBOTO THUIIA aK-
CEJICPOMETPOB M PACCUUTATh YIJIOBYIO JKECTKOCTh KaXKJIOTO M3 HUX MO MpeAIoKeHHOM metoauke. Pe-
3yJbTaThI IPEACTABUTDH B BUJIC TAOIHIIBL.

Ta6muma 1.1
Homep CobOcTBeHHas yacToTa, I'1 DKcnepruMeHTaNbHasl yrIIoBast JKe- PacueTHast HOMHUHANbHAS yTIIOBAs
oOpasma crkocTs, 10° H M xectkocTh, 10° H m
1
2
n

6. Paccuntare cpeqHee 3HAYCHHE SKCIIEPUMEHTAIBHOM YIIIOBOH JKECTKOCTH BBHIOOPKH UD MasTHHKO-
BOI'0 TUIIA aKCEJIEPOMETPOB.
CpenHee 3HaueHME SKCHEPUMEHTAIbHOW YIIIOBOH KECTKOCTU G, ¢, ONpeaensercs cllelyoIuM
COOTHOILIEHUEM:

G 2631 +G,, +G,;+...+G,, |

3.cp n

rae Gal... G,n- SKCIEPUMEHTAJIbHASL YIJIOBas )KECTKOCTh 1-TO ... N ameMenTta, Hm; N — dncno snemen-
TOB B BBIOOpKE.

7. OLEHUTH CTETIEHb PACXO0K/ICHUSI TEOPETUUECKUX U IKCIIEPUMEHTANbHBIX TAHHBIX TI0 KECTKOCTH
UD. PacxoxaeHne SKCIIEPUMEHTATBHBIX JAHHBIX OTHOCHUTEIIBHO TEOPETHUYECKUX MOYKHO OLIEHHTh Yepe3
kod¢duiireHT K, KOTOPBIH MOXKHO OMPEIEIUTD Yepe3 CIEIYIOIIee COOTHOIIECHNE

JlabopaTopnas padora 2. OnpeaeeHne KOHCTPYKTHBHBIX IapaMeTPOB YYBCTBUTEIbHBIX
3JIEMEHTOB MHKPOCHCTEMHBIX aKCEJIePOMETPOB M JATYMKOB JABJICHHI ¢ Y4eTOM TEXHOJOIHYEeCKHX
NMOrpemHocTe

1. O3HaKOMHTBCS C TEOPETUYECKOM YacThI0 JTaOOpaTOpPHOI PabOThl U KpaTKO CHOpPMYJIHPOBATH OC-
HOBHBIE 1IEJIM U 33/1a4U.

2. 3apucoBaTh 3CKHU3 UCHBITYEMOI'O YYBCTBUTEIBHOTO 3JIEMEHTa MUKPOCHUCTEMHOIO aKcelepoMeTpa
(MUKPOCHCTEMHOTO IaTUUKA JABICHHN ).

3. [lomyuuts y mpenopgaBarens 3ajJaHue Ha MCXOTHBbIE JAaHHBIE IO W3TOTOBJICHHIO UYBCTBHTEIbHBIX
AJIEMEHTOB aKCEJIEPOMETPOB (JIaTYMKOB JaBJiCHMI) U mapTuio YD Juid onpeneneHUs OCHOBHBIX KOHCT-
PYKTUBHBIX I1apaMETPOB.

4. OnpenenuTb KOHCTPYKTUBHBIE TTApaMEeTPhl UyBCTBUTENIBHBIX 3JIEMEHTOB C IIOMOIIIbIO MUKPOCKOTIA.

5. [IpoBecTy KaueCTBEHHBIH aHAIN3 BIUSHUS MOTPELUIHOCTEH HECOBMEIIEHUS U JIMHEHHBIX pa3MepoB
(Ha OCHOBE TEXHOJOTHYECKHX JOIMYCKOB) Ha BOCHPOU3BOIMMOCTh KOHCTPYKTUBHBIX IapaMeTpOB YyBCT-
BUTEJIBHOM MacChl U YIIPYIoro moJBeca U, Kak CIEeICTBUE, HAa JKECTKOCTD.

6. [IpoBecTH OIIEHKY CTETIEHU BapbUPOBAHHS MACCHI B 3aBUCHMOCTH OT OCHOBHBIX TEXHOJIOTHYECKHX
MIOIPELIHOCTEM.

7. OLleHUTh U3MEHEHHUE KECTKOCTU YYBCTBUTEILHOIO 3JIEMEHTA C YUE€TOM MOTPEIIHOCTH T€OMETPUN
(opMBI IO BEJIMYMHE TEXHOJIOTMUECKUX JOMYCKOB.
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JlabopaTopnasi padora 3. AHAJIM3 MOTrPelIHOCTel NPH U3TOTOBJICHUH YYBCTBHTEIbHBIX JJe-
MEHTOB MUKPOCHCTeMHBIX 1aT4uK0B (UD MCT)

1. O3HaKOMHTBCS C TEOPETUUECKOM YacThio JaOOpaTOpHON pabOTHI U KPaTKO CHOPMYIHPOBATH
OCHOBHBIE LIEJIN U 33/1a4H.

2. 3apI/ICOBaTB 9CKHU3 HUCIBITYECMOI'O YyBCTBHUTCIBLHOI'O 3JICMCHTA MUKPOCUCTCMHOI'O AaTYHKa I1CP-
BUYHOH MH(}OpMaIUH.

3. HOJIy‘II/ITb Yy npernoaaBarciisd MapTUO YyBCTBUTCIIBHBIX 3JICMCHTOB JJIsI OICHKU TOYHOCTH BOC-
IIPOU3BEACHUS KOHCTPYKTUBHBIX MapaMEeTPOB YYBCTBUTEIBHOI'O JIEMEHTA JaTUMKa MEePBUYHONW MH(DOP-
Maluu.

4. OnpenenuTh OCHOBHbIE KOHCTPYKTHUBHBIE TAPAMETPhl UyBCTBUTEIIBHBIX 3JIEMEHTOB AJIS KaX10-
ro 3K3eMIusipa. Pe3ynbTaThl 3aHeCTH B TaOIHILy.

Tabnuma

Ne A, MM B, Mmm Ay, MM by, MM
oOpasma

1

2

Acp Bcp Ancp bn cp

5. O1eHUTh Cay4aiHyI0 MOrPEeIHOCTh MPH TPYMIOBOI pa3mMepHoil o0padoTke. Onpenenure cpen-
Hee KBaJPAaTUYECKOE OTKIOHCHHE JJIS PACTpPECIICHUs CPEAHUX apu(METHYCCKHX BCEX BapHAMOHHBIX
BEJIMYMH:

k

s, E(Xi - i)z

GX-: = )
N1 JN -1

rie Sj — AMIIMPUIECKOE CPEHEE KBaJPaTHIECKOE OTKIIOHCHUE TTapaMeTpa;
Xj — mapamertp i- ro oopasia;

X - cpejHee 3HAYCHHE i- TO MapaMeTpa;

N — gucio 006pasIos;

Kk — gmciio paccMaTpuBaeMbIX TapaMeTPOB.

TunoBble BONpOCHI (3aaHus) AJI51 YCTHOIO (IMCbMEHHOI0) ONpoca

CaoiicTBa MOIYMPOBOJHUKOBOTO (I1/T1) KaK KOHCTPYKIIMOHHOTO Matepuaa ajsi IpuOopOoCTPOECHHUS.
OxwucrieHue /1 MIACTUH U (PyHKIUM JUOKCUAA KPEMHUS.
CymHocTh GoTonuTorpaduu U pemaeMble C €€ IOMOIIBIO 3a/1a4u.
@DOTOpE3UCTHI, UX COCTaB U CBOMcTBA. HeraruBHble M MO3UTHBHBIE (POTOPE3UCTHI.
@®oTo1a0NI0HBI U CIOCOOBI MX U3TOTOBJIEHMSI. DTaJOHHbIE U paboune HoToIabIOHbI.
CymHocTs 31ekTpoHonuTorpaduu. JlocTonHCTBa U HETOCTATKH.
du3nyuecKrue OCHOBBI TEPMUYECKOTO BAKYYMHOTO HAITBUICHHSI TOHKHUX TUICHOK.
Pentrenonurorpadus. JlocTOMHCTBa M HEZJOCTATKH.
JlernpoBaHMe JIOKATBHBIX TIOBEPXHOCTEH MTyTEM HOHHOTO BHEIPEHUS IIPUMECHBIX aTOMOB.
0. Tepmuueckas tud¢ys3us npumeceit.
1. ®opmupoBaHuE TUINEKTPUUECKUX MOKPBITUH.
12. TexHONOTHSI TOHKOIUIEHOYHBIX TTOKPBITHH.
13. Metoab! 1 cpeacTBa KOHTPOJIS MTapaMeTPOB TUICHOK B MIPOIECCEe X HAITBUICHHS.
14. Xumnueckas pa3mepHast 00paboTKa I/ TUIACTHH ISl CO3JIaHUsI MUKPOCTPYKTYD.
15. CBoiicTBa 1 cOCTaB TpaBUTENEH 11/ KpEMHUS. AHU30TPOITHOE U U30TPOITHOE TPaBJICHUE.
16. Crioco6bI repMeTH3aMi MUKPOCUCTEMHON TEXHUKH U METObI KOHTPOJISI TEPMETUYHOCTH U3JIETH.
17. TexHnonormueckue (haKTOPHI, BIUSIONINE Ha BBIXOTHBIE XapaKTEPHUCTUKA MUKPOCHCTEMOMN TEXHUKU H
UX aHaJu3.
18. HamexXHOCTh MUKPOCHUCTEMHOM TEXHUKHU M €€ 00ECIIeYeHHE B MPOIIECCE UX MTPOU3BO/ICTBA.

RBR©oo N O~WNE
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19. IIpeanockUIKy nmepexoia OT MUKPO- K HAHOCTPYKTYpaM.

20. ®u3nyeckre OCHOBBI HAHOTEXHOJIOTHH.

21. TexHu4ecKHue CpeacTBa HAHOTEXHOJIOT HIA.

22. TTuponuTHYECKHUI CTTIOCO0 OCaXKICHHS TUICHOK.

23. DnuTakcus. 3a1aud, perraeMble JMUTAKCUEH.

24. OMuueckre KOHTaKThl, KOHTAKTHbIE COCINHEHMSI, TOHKOIJIEHOYHbIE TPOBOIHUKH.

25. Matepuaisl, CHCTEMBbl MAaT€pPHaIOB B MUKPOCHCTEMHON TEXHUKE M TPEOOBAHUS K HUM.

26. AHayIn3 KauecTBa M HAJIe)KHOCTU KOHTaKTHBIX 3JIEMEHTOB.

27. Muxkponaiika. OcHacTKa, MaTe€puabl, UCIOIb3yEMbIe B MUKPOIIAWKH.

28. Kunetrka u (pu3nvecKue mpolecchl Ipy cBapke B TBepAou (dase.

29. TpeboBanust Kk oopMIICHHIO OOIIEH TOMOJOTHMHM W TOCIOHHBIM YepTeXaM NPU MPOCKTUPOBAHUH
MHUKPOCUCTEMHOM TEXHUKH.

30. MonHO-TIIIa3MEHHOE pa3MepHOE TPABJICHHUE I1/TI KPEMHUSI.

TunoBble TecTOBbIE 32 JaHUS
1. ®u3nKO-MEeXaHNYECKUE CBOMCTBA MOIYIIPOBOJHUKOBOTO KPEMHHS:
A) 06na1aeT BEICOKOH TePMOCTa0MIBHOCTBIO (MaibiM K03()(pULIMEeHTOM TeMIepaTypHOTO paciiupeHus);
B) nmeer BBICOKYIO KOHIIEHTPAIIMIO IPUMECHBIX aTOMOB B CBOEH CTPYKTYPE;
C) obmagaeT xopolei oTpaxaTeIbHOM CIIOCOOHOCTHIO.

2. OcHOBHBIE TpeOOBaHUS K MOTYITPOBOTHUKOBBIM IIACTUHAM:

A) cTaOUIBHOCTD YIIPYTUX CBOWCTB;

B) TepMocTONKOCTB;

C) 3BYKOHENPOHUIAEMOCTb.

3. CriocoOb1 hopMupoBaHUS MOKPHITHIA TOTYIPOBOTHIUKOBBIX TUIACTHH:

A) 3JEKTPOXUMHUECKOE OCAXKIEHNE METAJUIMYECKUX TICHOK;

B) Tepmuueckoe ucapeHne MaTepuaioB B BaKyyMe;

C) nna3MeHHOE HalblJICHHE METAJJIOB Ha MIOBEPXHOCTH MOJIYIIPOBOAHUKOBBIX IJIACTHH.

4. JIOCTOMHCTBA TEPMUYECKOTO HANBIJICHHUS MaTEPHAJIOB B BaKyyMe Ha MOy POBOIHUKOBBIE TUIACTHHBI:
A) OTCYTCTBYET TEeMIIEpaTypHOE BO3/IEHCTBUE HA IOTYIPOBOJHUKOBBIC IIJIACTUHBI;

B) nonydenue TOHKOTO paBHOMEPHOT'O CJIOSI HAIIBUICHHUS Ha MOJTYITPOBOIHUKOBBIX IJIACTHH;
C) orcyTcTBYeT MOTPEOHOCTh BAKyyMHPOBATh PabOUyI0 KaMepy.
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5.2.2 TunoBble KOHTPOJIbHbIE 3aJaHUS UJIU MHbIe MaTepHUaJibl, HE0O0X0JUMbIE
AJIsl OLLleHKM 3HAaHWM, YMEeHMI, HaBbIKOB M (MJIM) ombiTa B X0J€e NPOMEXYTOYHOM
aTTecTal MM Mo AMCIUIIINHE

dopma mpoBeaeHHsT TPOMEKYTOUHOW aTTECTAlMU IO AUCLUUIUIMHE: SK3aMEH M c/1ada KypCOBOH
paboTbl. Bo3MOXKHO npoBeieHUe MPOMEXYTOUHOM aTTecTalluy B YCTHO-IIMCbMEHHOM (opMe 1o 3k3ame-
HAIIMOHHBIM OHJIETaM, MO pe3yJbTaTaM HAKOMUTEIBHOTO PEHTHHTa WK B (hOpMe KOMIBIOTEPHOTO TECTH-
poBaHusl.
3ammTa KypcoBoii padoThl. Pe3ynbTarhl 3amIUThl KypcOBOW paOOThI BBICTABISIOTCS IO IATH-
0aJUIbHOM CHCTEME OLICHMBAHUS («OTIIMYHO», «XOPOIIO», «YAOBIETBOPUTEIIEHOY», «HEYA0BIETBOPUTEIb-
HO»).
IlepeyeHnb BONPOCOB K 3alUTe KYPcoBoii padorwl [IKC-1, UIIKC 1.1, [IKC5, UTIKC5.1):
1 Onpenenute OCHOBHOM KOHCTPYKIIMOHHBIN MaTtepuai Mpu CO3/IaHUH 3JIEMEHTOB MUKPOCHUCTEMHOM TeX-
HUKHU.
2. Omnpenenute OCHOBHBIE (PU3UKO-MEXaHNYECKHE CBOWCTBA MOHOKPHCTAITMIECKSOr0 KPEMHHUSI.
3. Ompenenute BuAbl JAUTOrpaduu, NpuMeHsemble Uil (GOPMHUPOBAHUS KOH(MUIYpallUH 3JIEMEHTOB.
[IpoBenuTe MX Ka4ECTBEHHBIN aHAIIN3.
4. B uem cyTh mpoiiecca Jurorpapuu.
Kakne TpeGoBaHUs MPEIBABISIOTCS K pe3UCTaM W IIa0JIOHaM Ui peau3aliyl JIMTOrpaduIecKux
IIPOLIECCOB.
6. C momompro Kakux cnoco0O0B MOXKHO CPOPMHUPOBATH 3alIUTHBIC TOKPBITUS. [IpoBeauTe KayecTBEeH-
HBIH aHAJIN3 3TUX COCOOOB.
7. Kakne cmocoObl pazMepHOil 00pabOTKH NMPUMEHSIOTCS it (POPMHUPOBAHUS MHUKPOMEXaHUYECKUX
CTpyKTyp. Kakue norpemHocts npu 3ToM BO3HUKAOT.
8. Kakwue TexHOIOTHH MPUMEHSIOT sl POPMUPOBAHUS IIJICHOYHBIX MPOBOAHUKOBBIX CTPYKTYP.
9. Kakue sTamnsl numeet pa3paboTKa TONOJIOTHH.
10. Yro Takoe MOpQOIOrHIECKHE TAOIUIIBI KOOPIMHAT.

o

IlepeyeHb BONPOCOB U 3aIaHMIl 1JIsl MOATOTOBKH K 3Kk3ameny ([/KC-1, UTIKC 1.1):
IIpuMepHBIii TeCT AJI51 UTOTOBOT0 TECTUPOBAHUSA:

1. Texnomoruueckue (HakTOphI, BIUSIONIME HA TOYHOCTH MHUKPOCHCTEMHOW TEXHHKH NPU pPa3MEPHOM
TPaBJICHUM MOJTYIPOBOIHUKOBBIX IIACTHH:

A) BpeMs TpaBIlIeHUS;

B) remneparypa tpaBurens;

C) pazpabotka npoektHoM gokymeHtanuu MCT.

2. Ilpuposa BOZHUKHOBEHUS CTPYKTYPHBIX Je(OpMaluii B MOIYIPOBOAHUKOBBIX IJIACTUHAX:

A) nuddy3uoHHBIE TPOLIECCH HA TOBEPXHOCTH MOITYIPOBOAHUKOBBIX IJIACTHH;

B) noHHOe JilernpoBaHue Ha HOBEPXHOCTH MOIYIPOBOAHUKOBBIX IJIACTHH;

C) KOIMYECTBO OTMBIBOYHBIX OIEpaIiii Ha TOBEPXHOCTH TOIYIPOBOJHUKOBBIX TUIACTHH.

3. Ilpuposa BO3HUKHOBEHUS TEPMUUYECKUX AedopMaliyii B MOTYIPOBOJHUKOBBIX IIACTHHAX:

A) nporieccbl HaHeceHus (POTOPE3UCTA HA MOJIYIPOBOIHUKOBBIE MJIACTHHBI;

B) okucrienne nonynpoBOJHUKOBBIX TJIACTHH;

C) pa3mepHOe TpaBJIeHHE TIOTYIPOBOJHIKOBBIX TUIACTHH.

4. CriocoObl yCTpaHEHHUsI CTPYKTYPHBIX M TEPMUYECKUX HANPSDKEHUH B TIOTYIPOBOJHUKOBBIX TUIACTHHAX:
A) TepmMo0o6padoTKa (OTHKHT);

B) okucnenue niuactuH;

C) MerayuM3anus miIacTHH.

5. Pa3zpaboTka TOMoJIOrMM MUKPOMEXaHUYECKUX CTPYKTYp BKIIIOYAeT B ceOsi:

A) TpaBieHHE TTOTYITPOBOTHUKOBBIX IIJIACTHH;

B) npoekTrupoBaHue TOMOJIOTUH MUKPOMEXaHUYECKHX CTPYKTYP;

C) pacueT morpenTHOCTH MPH Pa3MEPHOM XUMUYECKOM TPABJICHUH MOTYITPOBOIHUKOBBIX TTACTHH.
6. Pa3zpaboTka TOMOIOTMM MUKPOAIEKTPOHHBIX CTPYKTYp BKJIIOYAaeT B ceOsi:

A) BBIOOp criocO0a COeTMHEHMS] KOHTAKTHBIX TUIONIA/I0OK C BRIBOJAMHU;
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B) BBI0Op 1 Ha3HaueHHe (aroca ik MUKPOTIAlKHY;

C) npoekTupoBaHKE TOMOJIOTUH MUKPOIJIEKTPOHHBIX CTPYKTYP.

7. VcxonHble naHHBIE 711 pa3padOTKU TOMOJIOTHH MUKPOMEXaHUUECKUX CTPYKTYP:

A) 4epTexk MUKPOMEXaHUIECKON CTPYKTYPHI;

B) pe3ynbraThl pacuera He0OOXOJMMOI KOHIIEHTPALIUU IPUMECHBIX aTOMOB TP HOHHOM JIETHPOBAHHUU;
C) npuHUIUNIHANbHAS IEKTPUYECKAsl CXeMa AJIEKTPOHHOTO TPeoOpa3oBaTes.

8. Ucxomubie 1aHHbIe A7 pa3pabOTKU TOMOJIOTHH MUKPOIJIEKTPOHHBIX CTPYKTYD:

A) cBolicTBa MaTepuasoB ISl MOJTYYEHHUS TOKOBEAYIINX JOPOKEK;

B) npuHnmnuanbHas seKTpudeckas cxeMa 3JIeKTPOHHOTO MpeodpazoBaTers;

C) TpeboBaHMS K MUKPOCBApKeE.

9. B mportecce nuddy3noHHOr0 mpoiecca BaXXKHO 00ECIICUNTh:

A) OCBEUIEHHOCTh TOMEIIEHHS, B KOTOPOM MPOTEKAET MPOIIECC;

B) KoHILIEHTpaIHIO U TOJBMKHOCTh IPUMECHBIX aTOMOB;

C) BnaxxHOCTH aTMOC(Eepbl OKPYKAIOIIEH Cpebl.

10. B nporiecce HOHHOTO JIESTHPOBAHUS BaXKHO 00ECTICUUTh:

A) 3HEpTHUIO MOTOKA 3apSXKEHHBIX YaCTHI;

B) remniepatypy B HoMeIieHuu, B KOTOPOM MPOTEKAET MPOLECC;

C) creneHpb BIaXXHOCTH B IOMEIICHHH.

11. TocTromHCTBa HOHHOTO JISTUPOBAHMSI HAJ| TIporieccaMu AU y3uu:

A) BBICOKHI MTPOLIEHT BBIX0/1a KAYECTBEHHON MPOAYKIIUU;

B) Huzkas remneparypa nporecca;

C) BICOKas TeMIepaTypa mpolecca;

J1) Hu3kas kBanudukanys paboynx 3aHATHIX B IPOIIECCE.

12. ®usnko-MexaHHYECKHUEe CBOMCTBA MOIYIPOBOJHUKOBOTO KPEMHHUS:

A) 006ma1aeT BEICOKOH TePMOCTaOMIBHOCTBIO (MaJibiM K03 pHUiimeHTOM TeMIepaTypHOTO paciupeHus);
B) umeeT BBICOKYIO KOHIIEHTPAIIMIO IPUMECHBIX aTOMOB B CBOEH CTPYKTYpE;

C) obnagaeT xopolei 0TpaxaTeIbHOM CIIOCOOHOCTHIO.

13. OcHoBHBIE TPeOOBaHUS K OTYIIPOBOJHUKOBBIM IIJIACTHHAM:

A) cTaOUIBHOCTH YIIPYTUX CBOMCTB;

B) TepMoCTONKOCTB;

C) 3BYKOHENPOHUIIAEMOCTb.

14. Crioco6s1 popMHUPOBaHUS MOKPBITHH MOTYITPOBOIHUKOBBIX MJIACTHH:

A) SIEKTPOXMMHYECKOE OCAKICHHE METAJUNINIECKHUX TICHOK;

B) repmuueckoe ucnapeHue MaTepuaioB B BaKyyMe;

C) nna3MeHHOe HaNbIJICHHE METAJIOB Ha MIOBEPXHOCTH MOJIYIIPOBOTHUKOBBIX TIACTHH.

15. JlocTOMHCTBA TEPMUYECKOT0 HAIBIJICHNUSI MAaTEPHAJIOB B BaKyyMe Ha MOJYIPOBOIHUKOBBIE TJIACTUHBI:
A) OTCYTCTBYET TeMIIepaTypHOE BO3ACHCTBUE Ha TOJTYIPOBOJHIUKOBEIE IIJIACTUHBI;

B) nomnydenue TOHKOro paBHOMEPHOT'O CJIOSI HAIIBIJIEHUS Ha MOJIYIIPOBOIHUKOBBIX IJIACTHH;
C) oTcyTcTBYET MOTPEOHOCTH BAKYYyMUPOBATh pad0UyI0 KaMepy.
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5.3.IIpoueaypa oneHMBaHUs pe3y/ibTaTOB 06y4eHHUs MO AMCIUIJIMHE

[Tponenypa oreHuBaHusl GOPMHUPYEMBIX B paMKaxX AMCUUIUIMHBI KOMIIETEHIIMNA (3JIEMEHTOB KOM-
HEeTeHLUI) COCTOUT U3 CIEAYIOIINX JTaIOB:

1. Tekymuii KOHTpOJIb (ONIMCaHUE NTOKA3aTeNed U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
IIKaJI OL[CHUBAHWS Ha dTalle TEeKyIIeil aTTecTaluy MpeICTaBIeHbl B Tadu. 5.1, 3ananus B 1. 5.2.1).

2. IlpomexxyTo4Has arrectanus (ONMCaHUE MOKa3aTeaeil U KpUTEpUEB KOHTPOJS yCIIEBAEMOCTH,
OIMCaHME LKA OLEHUBAHUSA Ha HTalle MPOMEKYTOUHON aTTeCcTalluy IpeACcTaBiIeHbl B Tabi. 5.2, 3a1aHus
B 1. 5.2.2).

Jis Bcero nepedHs (OpMUPYEMbIX KOMIETECHIMH (371EMEHTOB KOMIIETECHIIMN) TUCIUITIIMHBI IIPH-
BOJIUTCS MPOLIEAYPa OLEHKU pe3ysibTaToB 00y4yeHus (Tadi. 5.3).
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Tabmuuel 5.3 — Ipouenypa, KpUTEPUH U METO/IbI OLICHUBAHUS PE3yIbTaTOB 00YUECHHUS

[Tnaaupyemsle pe3yapTaTsl 00yIeHUS

Kpurepuu onieHnBaHus pe3yabTaToB

1 kpurepuii — orcyTcTBHE

2 KpUTEepHil — HE MOITHOE

3 kpuTepHii — xopouree yc-

4 xputepuii — OTIIMYHOE yC-

MeToabI OlleHUBaHUS

YCBOEHHUS YCBOEHHE
BOCHHE «XOPOIIO» BOCHHE OTIMYHO»
«HEYIOBJIETBOPHTENLHO» «yIOBJIETBOPHTENHLHO»
IKC-1
HIIKC-1.1
3HaThb: OTCYTCTBUE YCBOCHUS Henocratouno yBepeHHo Ha nocrarouno BeICOKOM OTJIMYHO TOHUMAET U VYyactre B 00CyKICHUH

- OCHOBBI MHUKPOCHCTEMHOH TEXHOJIOTUH;

-TJIaBHBIC TeHICHINH Pa3BUTHS TEXHUKH U TEXHOJIOTUH
B 00JacTé TpHOOPOCTPOCHUS M TPUMEHEHHE WX Ha
HpaKTHKe,

- MeToIBl pacyera IIOKa3aTeleil TeXHOJIOIMYECKHX
HPOLIECCOB

3HAHHH

MMOHMUMAET ¥ MOYKET 00b-
SICHATD IOJIYYCHHBIC 3HA-
HUA

YPOBHC ITOHUMACT U MOKET
0OBSIICHATH TMOJIy4YCHHBIC
3HaHUA

MOXET OOBSCHATH MOITY-
YEeHHbIE 3HAHUS, JTEMOHCT-
PHPYET CaMOCTOSTETbHYIO
MO3HABATENbHYIO JeATEb-
HOCTb

JIUCKYCCHOHHBIX MaTe-
pHAIOB Ha JIEKIHAX
TectupoBanue
[IpomexyTouHas arre-
cTaIys

YMmeThb:

- HCTIOJIb30BAaTh B CBOCH paboTe TCHICHIIMU Pa3BUTHS
TEXHOJIOTHH B IPUOOPOCTPOCHUHU

- BEIOMPATh Ba)KHBIC TCHICHIINN PA3BUTHU TEXHUKA U
TEXHOJOTUH

He nemonctpupyer yme-
HUS

He yBepenHo nemoncrpu-
pyeT yMeHus

JlocTaTouHO YBEpEHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPUPYET
YMEHHS

Bemonuenwne [13 u JIP
Oruer u 3amfura CP,
[IpomexyTouHast arre-
cTarys

Baanern:

- METOJMKAMH aHaJi3a COBPEMCHHBIX TEHACHIUH pa3-
BUTHUS TEXHUKH U TEXHOJIOTHH;

- METOJAMH aHajldu3a U CHUHTE3a TEXHOJIOTHYHOCTH H3-
Jienuii mpruOopPOCTPOCHHSL.

He nemoncTpupyet HaBbI-
KH

He yBepenHo nemMoHcTpu-
pyeT HaBBIKU

JlOCTaTO4HO YBEPEHHO
JIEMOHCTPUPYET HaBBIKA

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHbIC HABBIKU

Bemonaenwue [13
Oruer u 3amnuta CP,
[IpomexyTouHast arre-
cTarys

IKC-5
HUIIKC-5.1

3HaTh:
- OCHOBHBIE CIIOCOOBI aHAIN3a MTOMYYCHHBIX PE3yIbTa-
TOB

OTCyTCTBHE YCBOCHUS
3HaHUH

HenocraTouHo yBepeHHO
MMOHMMAET U MOXKET 00b-
SICHSITh TTOJTyYCHHBIC 3HA-
HUSI

Ha noctratouHo BEICOKOM
YPOBHE MIOHUMAET U MOXKET
OOBSICHATH MOTyICHHbIE
3HAHUSA

OTINYHO OHUMAET U
MOXET OOBSCHATH MOJTY-
YeHHbIE 3HAHWS, JEMOHCT-
PHPYET CaMOCTOSTETBHYIO
MO3HABATENBHYIO JeSTelb-
HOCTb

VYuacrue B 00CyK1eHUI
JIUCKYCCHOHHBIX MaTe-
PHAIOB Ha JICKIIHIX
TectupoBanue
[IpomexyTouHast arTe-
cTarys

YMern:

- CHCTEMAaTH3HMPOBATh M aHAIH3MPOBATH ITONyYCHHEIC
pe3yabTaThI

- O(l)OpMJ'[S[TI) U OIIUCHIBATH HOHy‘IGHHI:.IX peSyJ'H)TaTOB

He nemonctpupyer yme-
HUS

He yBepenHo nemoHcTpu-
pyeT yMeHus

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET yMEHUS

OTINYHO AEMOHCTPUPYET
yMeHUs

Brimonnenue 13
Ortuet u 3amura CP,
[IpomexyTouHas arre-
cTanus II.

Baanern:
- HaBBIKAMH MTPAKTUYECKOTO aHAIM3A 110 3aJJaHHIO CO-
CTaBJICHUA TCXHI/I‘-ICCKOI\/’I HOKyMeHTaHI/H/I

He nemonctpupyer yme-
HUS

He yBepenHo neMoHCTpH-
pyeT yMeHus

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET yMEHUS

OTINYIHO AEMOHCTPHUPYET
YMEHUs

Brimonnenue 113
Oruer u 3amuta CP,
ITpomexyTounas aTTe-
CTanus II.




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJINHDbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1. O6yxoB B.U. Texnonorus uHTErpaibHbIX natunkoB u cucteM. C rpudom YMO. H. Hosropon,
2015 — 165 c. 100 k3.

6.2.2. KapaceBa, T.B. Pa3mepnas o0paboTka KpeMHHUS M OIEHKA TEXHOJIOTMYECKHUX IOTrPEIIHOCTEH
[Tekct] : YuebHoe mocodbue / T. B. Kapacesa. - Pexkomennoano YMO. - H.Hosropox : HI'TY, 2014.-127
c.

6.1.3. BaBuioB, B.JI. Mukpocucremuas texunuka [Tekcr] : Yue6Hoe nmocodue / B. JI. BaBunos. - Peko-
MensoBano YMO. - H.Hosropog : HI'TY, 2015. - 625 c. 50 3k3.

6.1.4. BaBusos, B.Jl. MukpoanekTpoMmexannueckue cuctemsl [Tekcr] : Monorpadwus / B. JI. Bapuios. -
H.Hosropoa : HI'TY, 2014. - 631 c. 98 k3.

6.2 lonosiIHMTE/IbHAA JIUTEpPATypa

6.2.1. Ixkekcon, P.I'. Hosetimme natumku [Tekcrt] : Ilep. ¢ anrn. / P. I'. Jixekcon ; [lox pea. B.B. Jlyun-
HUHA. - 2-€ U31., 101 - M. : Texnocdepa, 2008. - 400 c. - (Mup snekrponukm). 30 3K3.

6.2.2. ®ocrtep, JI. Hanorexnonoruu. Hayka, naHoBanmu u Bo3MoxkHocTH [Tekct] / JI. ®@ocrep ; Ilep. ¢
anri. A. XadosHa. - M. : Texnocdepa, 2008. - 352 c. : un. - (Mup marepuanoB U TeXHOJIOTHI). 20 3K3.
6.2.3. Jlo3oBckmii, B.H. HanorexHomorus B 3nekTpoHuKke. BBeneHune B cnenuaibHOCTh [TekeT] @ Yueo-
Hoe nocobue / B. H. JlozoBckuii, I'. C. Koncrantunona, C. B. Jlo30Bckuii. - 2-¢ u3., uctp. ; Pekomeno-
BaHo YMO. - CII6. : Jlans, 2008. - 336 c. : wi. - (YaeOHuKHM 15 By30B. CrienuaiibHas jmreparypa). 20
9K3.

6.2.4. Pacnonos, B.SI. Mukpomexanndeckue npudopsl [Tekcr] : YueOHoe nmocobue / B. f. Pacnomnos. -
Jonymeno MunucrepctBoM oOpazoBanus u Hayku PO. - M. : Mammnoctpoenue, 2007. - 400 c. 23 5k3.
6.2.5. Kpyunnun, /[. }O. ®oromuTorpadudeckne TEXHOJIOTUH B MPOU3BOACTBE ONTHUYECKUX JETaeH :
yuebHoe nocobue ans CIIO / [I. FO. Kpyuunun, E. [1. ®apadonroBa ; nmox pexakiueit B. A. Jlepsouna.
— 2-e w3a1. — Caparos, ExarepunOypr : IIpodobpazoBanue, Ypanbckuii enepanbHbIii YHUBEPCUTET,
2019. — 49 c. — ISBN 978-5-4488-0454-0, 978-5-7996-2891-8. — TekcT : 31€KTPOHHBIN // DIEKTPOH-
HO-Oubnmoteunas cucrema [IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/87896.html (naTa
obpamenus: 20.12.2021). — Pexum goctyma: ans  aBTOopu3up. mnoisb3oBateneil. - DOl
https://doi.org/10.23682/87896

6.2.6. Bacusibes, B. FO. TexHomorus TOHKHUX MJIEHOK ISl MUKPO- U HAHOAJIEKTPOHUKH : yueOHOE TOCo-
o6ue / B. }0. BacuibeB. — HoBocubupck : HoBocuOupckuii rocyaapcTBeHHbIM TEXHUYECKUN YHUBEPCH-
ter, 2019. — 107 c. — ISBN 978-5-7782-3915-9. — Tekct : 31eKTpOHHBIH // DIEKTPOHHO-
oubnuoteunas cucrema [IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/98748.html (mara
obpamienus: 20.12.2021). — Pexxum nocryna: s aBropusup. [lonb3oBateneit

6.3 METOAI/I‘ICCKI/IG YKa3aHHuA, PEeKOMEHAdAIMHM H [Jpyrue MaTepHasjibl K
3aHATHUAM

Kapacesa, T.B. PazmepHasi 00pad0oTka KpeMHHUSA U OLEHKA TEXHOJIOTMYECKHUX MOrPelHOCTel
[Tekcr] : Yuebnoe nocobue / T. B. Kapacesa. - Pekomennosano YMO. - H.Hosropon : HI'TY, 2014.-127
c.

TexHoJIOrusl HHTErPaJbHBIX H3MEPHUTEIbHBIX Npeodpa3oBaTesieil: METO/l. yKa3aHUs K J1abo-
paTOpHBIM paboTaM MO AUCIUIUTHHAM “TeXHOJIOTHSI MHTErPaTbHBIX U3MEPUTEIBHBIX MpeoOpa3oBaTeein”
u “TexHOoJOorus MHTErpabHBIX AaTYUKOB 1 MOMC” 11 cTyJIeHTOB BceX GOopM O0O0y4eHUs MO Crerualb-
HOCTSM “VHpOpMaMOHHO-U3MEPUTENbHASI TEXHUKA U TEXHOJOTUN U “ABHAIlMOHHbIE TPUOOPHI U U3Me-
puTenbHO-BeIuMCIUTENbHBIE KoMIUIeKehl /HI'TY; coct.: T.B. Kapacesa. H. Hosropon, 2006.- 57 c. Me-
TOAMYECKUE YyKa3aHUS U 3aJaHMsl K IPAKTUUECKUM 3aHATHUSIM I10 JUCHUIUIMHE « TeXHOJIOrHs B MUKPOCHC-
TEMHOU TEXHUKEY;


https://doi.org/10.23682/87896

MeTtoauyeckoe mocodoue 1Mo JUIJIOMHOMY M KYPCOBOMY NPOEKTHPOBAHMIO JJIs CIIELUAIBHO-
cTeil "ABuanMoHHbIE TPUOOPHI U M3MEPHUTEIBHO-BBIYUCIUTENbHBIC KOoMIUIeKCH" U "MHbopmarmonHo-
u3MepurenbHas TexHuka u texnosorun"/HI'TY; Coct.: T.B. Kapacesa, S1.JI. Mupkun. H. Hosropon,
2005. -87 c.

TexHoJIOrusl HHTErPaJILHBIX JaTYUKOB U cucteM [Tekcr] : Meronudeckue yka3anus K 1abopa-
TOPHBIM paboTam i cTyAeHTOB criell. "NHd.-u3M. TexHuka u TexHosioruu" u "ABuar. mpuOOpPHl U U3M.-
BbI4. kKomiuiekcol" / Coct.: B.M. O0yxoB. - Ap3amac : AIIU(}p) HI'TY, 2015. - 56 c.

7. UH®OPMALMOHHOE OBECHIEYEHUE JUCIUIIJINHbI

7.1 IlepeyeHb pecypcOB HHGPOPMALMOHHO-TEJIEKOMMYHUKALLUOHHON CEeTH
«HTepHeT», HEeOO0XOAUMbIX JAJis1 OCBOEHMA JAUCUMIUVIMHBI (MOAyJ/isi), BKJIWYas
3JIEKTPOHHBbIE OMOJIMOTEYHbIE U UHPOPMALMOHHO-CIIPABOYHbIE CUCTEMBI

7.1.1 DnextpoHHO-OMONMMoTeyHass cucreMa wu3aarenbcrBa «IPRbooks». Pexum  pocryna:
www.iprbookshop.ru.

7.1.2 DnexkTpoHHO-OMONMOTeUHass cucrema  u3narenbctBa  «Jlanby». Pexxum  gocryma:
http://e.lanbook.com/.

7.2 IlepeyeHb JIMIEH3WOHHOTO M  CBOGOAHO  PacHpOCTPAHSIEMOro
NpPOrpaMMHOro oGecrne4YeHHs, B TOM 4YHCJIE€ OTeYeCTBEHHOro MpPOU3BO/JCTBA
HE06X0AUMOTro AJ1 OCBOEHMS AUCIMILIUHbI

7.2.1 - Microsoft Office (Excel, Power Point, Word);

8. OBbPA3OBATEJIBHBIE PECYPCbI /1A UHBAJIMA0B U JINL, C OB3

B tabnuue 8.1 yka3an nmepeueHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOMUX (OPMBI, alallTHPOBAH-
HBIE K OTPAaHUYCHHSM 3/I0POBbs, & TAK)KE CBEIACHUS O HATMYMH CIIEHUATBHBIX TEXHUYECKUX CPEICTB 00Y-
YEeHHsI KOJUIEKTUBHOTO U MHAMBHUIYAJLHOTO MOJIH30BAHMUS.

Tabnuna 8.1 — O6pa3zoBaTenbHbIC peCypCHI 711 HHBaIUA0B U Jull ¢ OB3

[lepeueHb 00pa3oBaTENbHBIX PECYPCOB, CBeieHHs1 0 HAJIMYMHU CHIELUAIbHBIX TEXHUYECKUX
MPUCTIOCOOJICHHBIX [UISl HCIIOTIb30BAHUS cpeacTB 00yueHUs KOJUIEKTUBHOTO M HHMBH Ly IbHOTO
uHBaIMAaMu U sunamu ¢ OB3 H0JIb30BAHUS
CrenmansHoe MoounsHoe npuiioxkenue |IPR BOOKS

b IPR k
OBC «IPRbooks» WV-Reader

CuHre3arop peun, KOTOPbI BOCIIPOU3BOAUT TEKCTHI

9BC «Jlaab»
KHUT U MEHIO HABUTAIIUU

9. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHUE, HEOBXOJUMOE AJA
OCYWECTBJIEHHUA OBPA3OBATEJIBHOTI'O ITPOLLECCA 1TO AUCIUITIJIMHE
(MOAYJIIO)

YueOHbIe ayIUTOPUU JIJIsl TIPOBEICHUS 3aHATUH MO AUCIUIUTHHE (MOIYIIO), OCHAIIEHBI 000pY10-
BaHHEM U TEXHUYECKHUMH CPEeICTBaAMU OOyUEHUSI.

B tabmure 9.1 nepeuncneHsr:

- yaeOHbIC ayIUTOPUU JJsl TPOBEACHUS YUEOHBIX 3aHATHIA, OCHAICHHBIE O0OpPYIOBaHHEM U
TEXHUYECKUMH CPEJICTBAMU O0yUEHUS;

- IOMENICHUS 111 CAMOCTOSTENIbHOM pabOoThl 00YYarOIINXCsl, KOTOPBIE OCHAIIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TONKIIOYeHHS K ceth «MHTepHeT» W oOecmedeHueM [OCTyma B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBareibHyto cpeny AIIM HI'TY.
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Tabnuua 9.1 — OcHalEHHOCTD ayTUTOPUIA U TIOMEILECHHH U1l IPOBEICHUS 3aHATUH U CAaMOCTOSATEIIbHOM
paboOTHI CTYJICHTOB 110 TUCIUIUIMHE (MOIYJTIO)

HanmenoBanue ayiutopuii 1 noMenie-
HUI [J14 IPOBEACHUS 3aHATUN U caMo-
CTOSITENILHON pabOTHI

OcHaIlleHHOCTb ayAUTOPUN U TIOMEUIEHU ISl TIPOBEICHUS
3aHATUN U CAMOCTOSATEIBLHON pabOThI

316 - KaGuHeT caMOnoArOTOBKH CTY/CH-
TOB
r. Apzamac, yn. Kanununa, gom 19

pabouux MecT cTyaeHTta — 26 mrT;
[IK, ¢ Beixoa0M Ha TeneBu3op LG - 1 mT.
[1IK ¢ nogxJIiro4eHneM K MHTEPHETY -S1IT.

Aynutopus .9 (kadenpa AITY)

npoekTop Beng, kommprorepsr Pentium 4 - 1 mr., gocka
MarHuTHO-MapKepHas, dKpaH, MYJbTHUMEIUUHBIA IIPOEKTOP
BenQMP622 nocagounbix mect - 32, mkad st MeToauue-
CKOM JIUTEpaTyphl - 31T.

Aynutopus 8 (kadenpa AITY)

Mukpockon MMU-2- 1 mr., Habop 4yBCTBUTEIBHBIX 3J1€-
MEHTOB MHUKPOMEXaHMYECKHX aKceJIepoMeTpoB, /locka mar-
HUTHO-MapKepHasi, JKpaH, MYJIbTUMEIAUWHBII MPOEKTOP
BenQMP622 | »skpan, llepconanbHblii kommbroTep-1mT.
MOAKIIOUEeHHEeM K MHTepHeTy (maker Microsoft Office/ Ila-
KeT NMpUKJIaaHbIX nporpamm MatLab, nabopaTtopHslii cTon - 8
T, JlabopatopHslit cTeHT - 1 MT., KOMIUIEKT CIIeIUATbHBIX
M3MEPHUTENNBHBIX CPEICTB, MOCAIOUYHBIX MECT - 29
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10. METOAWYECKME PEKOMEH/JALIMY OBYYAIOLLIMMCS 110 OCBOEHUIO
JUCIHUTUIMHBI (MOAYJIA)

10.1 O6mMe MeTOoAMYECKHE PEKOMEHJalMU AJisl 00y4aloUMXCs M0 OCBOEHUIO
AHUCIMILJIMHBI, 06pa30BaTe/ibHbIe TEXHOJIOTHH

JucuumnimHa peanusyercs MOCPeICTBOM IPOBEICHUS KOHTAaKTHOM paboThl ¢ 00ydarouuMHCs
(BKJIIOUAs TPOBEACHUE TEKYILEro KOHTPOJIS yCIIEBAEMOCTH), CAMOCTOATEIBHON paboThl 00yJYaromuxcst 1
MIPOMEXYTOYHOI aTTecTaluu.

KonTakTHas paboTa MpOBOAUTCS B ayJUTOPHOW W BHEAYIUTOPHOU (opMe, a TakKe B AJICKTPOH-
HOM nH(pOpMaITMOHHO-00pa3oBarenbHol cpeae nHetutyTa (nanee — SMOC). B ciayuae mpoBeaeHUs 4acTu
KOHTaKTHOM paboTs! o qucuuruinae B DMMOC (B COOTBETCTBHHM C pacUCaHUEM YUEOHBIX 3aHATUH), TPY-
JIOEMKOCTh KOHTakTHOU padoTta B DMMOC skBUBajIeHTHA ayIUTOPHOM padoTe.

[Tpu mpenogaBaHuM AWMCHUILIMHBI MCIIOJIB3YIOTCS COBPEMEHHBIE 00pa3oBaTeNbHbIE TEXHOJIOTHH,
MO3BOJISIIOIINE TOBBICUTh aKTUBHOCTh CTYACHTOB MPU OCBOCHHM MaTepuaia Kypca U MPeAoCTaBUTh UM
BO3MOYKHOCTh 3()(peKTHBHO peaan30BaTh YaChl CAMOCTOSATEIILHOM PabOTHI.

Bech nekmoHHbIN MaTeprall Kypca, a Takke MaTepHalibl JUIsl IPAKTUYECKUX 3aHSITUN HAXOSITCS B
cBobogHoM noctymne B CZIO MOODLE na crpanuiie kypca 1 MOTYT OBITH IPOPaOOTaHbI CTYICHTaAMH JI0
YTEHUS JICKIUH B XOAE CaMOCTOSITENIbHON paboThl. DTO JaeT BO3MOKHOCTh OOCYIUTHh MaTepHall co CTY-
JIEHTaMU BO BpPEMsI YTEHUS JIEKLIUH, aKTUBUPOBATh UX JEATEIBHOCTh IPU OCBOEHUH MaTepHaa.

Ha nexkuusix u mpakTUYeCKUX 3aHITHUSIX PEaTU3yIOTCS MHTEPAKTUBHBIE TEXHOJIOTHH, TPUBETCTBY-
I0TCS BONPOCHI U O0CY)KJIEHUS, UCIIOJIb3YETCsl IMYHOCTHO-OPUEHTUPOBAHHBIN MOAXO/I, TUCKYCCHOHHBIE
TEXHOJIOTUH, TEXHOJIOTUU PabOTHl B MaJlbIX IPyMNIax, YTO MO3BOJISIET CTYyAEHTaM IMPOSBUTH ceOs, MONY-
YUTh HaBBIKA CAMOCTOSITENIbHOTO U3yUEHUSI MaTepuaa, BEIPOBHATh YPOBEHb 3HAHUM B IpyIIIE.

Bce BoIpochl, BO3HUKILUE MIPU CAMOCTOSITENILHOM padoTe HaJl IOMAIHUM 3a/laHueM, MOAPOOHO
pa3duparoTcs Ha MPAKTUYECKUX 3aHATHIX W JISKUUAX. [[pOBOASTCS MHIMBHya IbHBIE U TPYIIIOBBIE KOH-
CYJbTAIlMH C UCIOJIb30BAHUEM, KaK BCTPEY CO CTYACHTAaMH, TaK M COBPEMEHHBIX MH(POPMAIIMOHHBIX TEX-
HOJIOTUM, TaKUX Kak (GopyM, 4atT, BHyTpeHH:s iekTpoHHas nouyra C/J0 MOODLE.

Wuunuupyercst akTUBHOCTh CTYJIEHTOB, MOOMIPSETCS 3a/laHue JIF0OBIX BOMPOCOB MO MaTepHaly,
MPAKTUKYETCA MHINBUAYAIbHBIA OTBET HA BOIPOCHI CTYAEHTA.

Jis oueHku 3HAHUH, yMEHUHN U ypOBHS c(POPMHUPOBAHHOCTH KOMIIETEHIIMH B MPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSETCS] CUCTEMAa KOHTPOJISI M OLIEHKU YCIIEBAEMOCTH CTYIEHTOB, IIpe/ICTaBICHHAsl B Ta0.
5.1. IIpomexyTouyHas aTTecTalus MPOBOAUTCS B (OpME 3aUeTa C UCMOIb30BAaHUEM CUCTEMbI KOHTPOJIS U
OIICHKU YCTIEBAEMOCTH CTY/IEHTOB, IIPEICTABIIEHHOM B Ta0I. 5.2.

10.2 MeToau4yecKue YKa3aHUA AJIS 3aHATUMI JIEKIIUOHHOTI O TUIIA

JIeKUMOHHBIN KypC MpEAIonaracT CUCTEMATU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIPOCOB TEMa-
TUYECKOTO TIaHa. B Xo/1e TEeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0a30BBIE BOMPOCH! B paMKax KaXKJOW Te-
MBI AUCHHAIINHEL. O003HAYarOTCA KIIIOUEBBIE acHEKTHI TEM, a TaK)Ke AEJIaloTCS aKIEHTHl Ha Hauboliee
CJIOKHBIX M BAXKHBIX IOJOKEHUSAX U3y4aeMOro marepuaina. Marepuaisl JEKIUN ABISAIOTCS OCHOBOM IS
MOATOTOBKMA OOYYAIOIINXCS K TPAKTUUECKUM 3aHSATHUSIM M BBITIOJIHEHUSI 3aJITaHUM CaMOCTOSATENIbHON pado-
ThI, @ TAKXXE K MEPOIPUATUAM TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTH M IPOMEXKYTOUYHOM aTTECTALHUU 10
TMCITATIIINHE.

10.3. MeToaguuyecKye yKa3aHUs MO0 OCBOEHHUIO AUCHMILIMHBI HA JIaGOPATOPHBIX
pa6oTax

[ToaroToBky K Kax10i J1a00paTopHOil paboTe CTYJACHT AOJDKEH HadaTh ¢ 03HAKOMIICHUS C TIaHOM
3aHSATHS, KOTOPBIM OTpa)kaeT cojepkaHue MpeuiokeHHONM Tembl. Kaxkaas BelonHeHHas paboTa c
0(hOpMIIEHHBIM OTYETOM M IOJUICKHUT 3aLIUTE y MPEIo1aBaTes.

[Tpu onleHnBaHUM 1a0OPATOPHBIX PabOT yUUTHIBAETCS CIIEAYIOLICE:

- KQUECTBO  BBIMOJIHEHUS  IKCIEPUMEHTAJIbHO-TIPAKTUYECKOM dYacTH paboThl M CTENEeHb
COOTBETCTBHS Pe3y/IbTaTOB Pa0OTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOpMIIEHHUS OTYETa 110 paboTe;
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- Ka4CCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI IIPH 3allIUTEC paGOTbI.

10.4 MeTtoauyecKue yKaszaHMA 10 OCBOEHHK [JUCHUMIUVIMHBI Ha 3aHATHUAX
CEMHUHAPCKOro Tuna

[TpakTyeckue (CeMHUHAPCKUE) 3aHATUS MPEACTABIIAIOT COO0H AeTanu3aluio JEKIIMOHHOTO Teope-
TUYECKOT0 MaTepuaia, IPOBOAITCS B LIEIAX 3aKPEIJIEHUS] Kypca M OXBAaThIBAIOT BCE OCHOBHBIE Pa3zeiibl.
OcHoBHO# (hopMOH IPOBEIEHUS IPAKTHUECKUX 3aHATHH sBIsieTCs 00CykAeHue Hanboee NpoOIeMHBIX U
CJIOKHBIX BOIIPOCOB I10 OT/AEJIBHBIM TEMaM, a TaK)Ke PELIEHUE 3a/1a4 U pa300p NPUMEPOB B ayIUTOPHBIX
YCIIOBUSIX.

[TpakTyeckue (ceMUHAPCKUE) 3aHATUS 00ECIICUNBAIOT:

- IPOBEPKY U YTOYHEHUE 3HAHUM, MIOTyYE€HHBIX Ha JIEKLUSAX;

- pa3BUTHE YMEHUN M HABBIKOB IMCKYCCHOHHOTO OOCYXKIACHHUS BOIPOCOB IO y4eOHOMY MaTepHaty
JTUCLUIUIMHBL, BBIPAOOTKM COOCTBEHHOM MO3MIIMU 110 aKTYaJIbHBIM BOIpocaM (IIpodiiemMam);

- II0/IBEJICHUE UTOIOB 3aHATUH (pe3yJbTaThl TECTUPOBAHMS, TOTOBHOCTh OTYETOB IO MpaKTUYe-
CKHUM 3aHSTUSAM, TOTOBHOCTb JJOMAIIIHUX 3aJlaHHH, BBIIIOJHEHHBIX B X0J1€ CAMOCTOSITEILHON pabOThI).

[TpuBOAATCS KOHKPETHBIE METOAWYECKHE YKa3aHUs sl 00ydaromuxcs Mo MOATrOTOBKE JOKJIAja,
BBINOJIHEHUIO pedepaTa UK 3cce, TpeOOBaHMsI K UX 0(OPMIICHHIO, TOPAJOK CAAYH.

10.5 MeToauuyecKue yKa3aHHA 0 CaMOCTOSATE/IbHOM paboTe 00y4YarIuXCcsa

CamocrosTenbHas paboTa oOecreunBaeT MoAroTOBKY 00ydaroLerocs K ay IMTOPHBIM 3aHATHIM U
MEPONPHUATUAM TEKYIIEro KOHTPOJISA M IPOMEKYTOYHOM aTTeCTaluy 0 M3ydaeMoM aucuuiuimHe. Pe-
3yJIBTaThl 3TOW MOJATOTOBKU MPOSIBIISIOTCS B AKTUBHOCTH OOYYAIOIIErOCs Ha 3aHATUSAX M B Ka4eCTBE BBI-
IIOJIHEHHBIX MPAaKTUYECKUX 3aJaHUN U APYTruX (POPM TEKYIIEro KOHTPOJIS.

B nporecce camocrosiTebHON paboThl peKOMEHIyeTcs MpopadboTka MaTepHuasoB JEKIUHM M0 Kax-
JIOW TIPOHACHHOW TeMe, a TaK)Ke M3y4eHHE OCHOBHOW y4eOHOW M CIpaBOYHO-OMONMMOTrpaduueckon JuTe-
paTypsl, IPEACTABJICHHON B pasene 6.

Jlyis BBITIOJTHEHHS CaMOCTOSITENIFHON pabOThl MPH W3YYEHUH IUCHUIUIMHBI CTYACHTBI MOTYT HC-
[I0JIb30BaTh CHELMAIU3UPOBAaHHbIE ayAuTOpuu (cM. Tabda. 9.1), obopynoBaHue KOTOpBIX oOecreyrBaeT
noctyn yepe3 «MHTepHEeT» K 3JIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON cpelle MHCTUTYTA U DJIEK-
TPOHHON OMOJMOTEYHOM cucTeMe, I/ie pacnojiararoTcsl yueOHble U y4eOHO-METOJMUECKUEe MaTepualbl,
KOTOpBIE MOTYT OBITh HCITOJI30BAHBI /ISl CAMOCTOSITEIbHOU PabOTHl.

Jns oOyvaromuxcs Mo 3a04HOi (opMe 00ydeHus: caMocTosITeabHas padoTa SBISETCS OCHOBHBIM
BUJIOM Y4€OHOU JeSATENbHOCTH.

10.6. MeToagnyecKkHe yKa3aHUA AJis BblloJiHeHUuA PTP

Y4eOHBIM MJIaHOM HE MPEeAYCMOTpEHa

10.7. MeToanYecKue YKa3aHHs A/ BbINOJIHEHHUSI KYPCOBOI0 NpoeKTa / pa6boThl

BrinonHenue KkypcoBoit paboThI CITOCOOCTBYET JIydIlIeMy OCBOEHHIO 00yJaroIuMucs y4eOHOro Ma-
Tepuana, GOpMUpPYET NMPAKTUUECKUI ONBIT U YMEHMS 110 U3y4yaeMoil AUCHUILINHE, clIocOOCTBYET hopMu-
POBaHMIO y 00YJArOIMIMXCS TOTOBHOCTH K CAMOCTOATEIbHON MpodeccrnoHalbHOMN AESITeTbHOCTH, SBIISETCS
ATAIOM K BBITIOJHEHHUIO BBIITYCKHON KBAIN(UKAIIMOHHON PabOTHI.

IIpumepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB)
1. IlpoekTrpoBaHue OOIIEH TOMOIOTUU U MOCTOWHBIX YePTEKEH MUKPOCUCTEMHOTO aKCeIepOMETPA.
2. [IpoexkTupoBaHue 0011Iel TOMOJIOTUN U OCIOWHBIX YepTEeKe MUKPOCUCTEMHOTO IaTYMKA JaBJICHUS.
3. IIpoexTrpoBaHue oOIIei TONOJIOTHH U MOCIONHBIX YepTeKeH MUKPOCHCTEMHOI0 JaTYMKa aOCOITIOTHO-
IO JaBJICHUS.
4. IIpoexTrpoBaHKe OOIIEH TOMOJIOTMU U MOCIOMHBIX YepTex el MUKPOCUCTEMHOIO AaTYMKa JTUHEWHBIX
YCKOpPEHUH NPSIMOT0 U3MEPEHHUS.
5. IlpoekTnpoBaHue OOIIEH TOMOJOTHMH U MOCIOWHBIX UYepTeKed MHUKPOCHCTEMHOI'O AAaTYMKa OTHOCH-
TEIBHOTO JJABJICHHUS.
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6. [IpoexTrpoBanue oOIIEH TOMOJIOTUU U TOCIONHBIX YepTEKEeH MUKPOCUCTEMHOTO MPELU3UOHHOTO /1aT-
YUKA TEMIIEPATYyPHI.

Llenbio KypcoBoil paboOThI sIBISETCS OLIEHKAa TOTOBHOCTH CTYACHTA K BBIIOJIHEHHUIO Mpodeccuo-
HaJBHBIX 3a7[a4 B paMKax TPYIOBOH JesATeIbHOCTH 10 podeccruonansuomy cranaapty 29.007 «Cnenua-
JIUCT 1O MPOEKTUPOBAHUIO MUKPO- U HAHOPA3MEPHBIX 3JIEKTPOMEXAHUUYECKUX CUCTEM» B pamKax 0000-
HIeHHON TpyAoBo# ¢yHkiuu «OnpeaeneHue Habopa OJIOKOB MUKPOIJIEKTPOMEXAHUYECKON CHCTEMbI Ha
OCHOBE (DYHKIIMOHAJILHON OJIOK-CXEMBI».

HcxoqupiM TOKYMEHTOM JUIsl pa3paboTKu SIBISIETCS TEXHUYECKOe 3ajjaHue. B HeM yNpoleHsbl
HEKOTOpbIE TEXHUYECKHE TpeOOBaHUS (€ro HazHauyeHUe, TPeOOBAHUS K H3JIENHIO, YCIOBHS pabOTHI) H
IIPUBEJEH 3CKU3 YYBCTBUTEIBHOI'O 3JIEMEHTA U MPUHLMIHNAIBHAS CXEMa. YIPOILIEHHUS BbI3BAHBI yUETOM
00BeKTa paboThl, OTBEIEHHOTO CTY/ICHTaM Y4€OHBIM IJIAHOM, i YPOBHEM MX 3HAHUN K HA4aly KypCOBOTO
npoektupoBanus. llpomecc nDpPOEKTUpPOBaHUS MPOBOJUTCS B COOTBETCTBUU CO CTAIUAMH €ro
BeIMONTHEeHMs, pernameHTupoBanHbiME ['OCT 2.103-68, cormacHo KOTOpOMYy pa3pabOTKy KypCOBOU
paboThl MOKHO pa3JIeIUTh Ha CJIEAYIONINE ITAIbI:

- aHaJIM3 TEXHOJIOTMUYECKUX IPOLECCOB Ul pealli3aliy 3JIEMEHTOB MUKPOCUCTEMHOM TEXHUKU 110
3a/1aHHUIO;

- pa3paboTKa TOIMOJIOTUU YYyBCTBUTEIBHOTO 3JIEMEHTA C YYETOM TEXHOJIOTUYECKHUX ACHEKTOB pea-
JN3alUU MUKPOCHUCTEMHOIO MTpeoOpa3oBaTes;

- pa3paboTKa TOIOJIOTUM MPHUHIUIHAIBHONH CXEMBI C YY4ETOM TEXHOJIOTMYECKHX OTpaHHYCHHN
peanu3alnuu MUKPOCUCTEMHOTO peo0pa3oBaTers;

- pa3paboTKa MOCIONHBIX U COOPOYHBIX YEPTEKEH B paMKax pealn3aluy MPUHIHUITHAIBHONW CXe-
MBI, Ha 06a3€e KOTOPBIX MPOBOAUTCS TEXHOJIOTHYECKAas peanu3alys GoToIadIoHOB,;

- pa3paboTKa NOCIOMHBIX YEPTEXKEN B paMKax peajau3aluy 4yBCTBUTEIBHOIO AJIEMEHTA, Ha 0Oaze
KOTOPBIX MPOBOJUTCSI TEXHOJIOTMYECKas peanu3aius (GoTomadbioHOB A pa3MepHOi 00pabOTKU Mexa-
HUYECKOTO y3Ja.

[TosicuutenpHas 3amucka KypcoBOil paOoTe SBISETCS TEKCTOBBIM JIOKYMEHTOM, COJEPKalliM
00OCHOBaHHE pEIICHUH, BCE BHUJBI PAcyeTOB, NMPOrPaMMbl, HHCTPYKIHUH, cCHenu(UKanuu, pasindHble
BEJIOMOCTH.

[TosicuuTenpHas 3amucKa K KypcoBoil padoTe JOKHA BKIIIOUATh!

- TUTYJbHBIH JIUCT;

- TEXHUYECKOE 3aJ]aHHE;

- aHHOTAIMIO;

- BEIIOMOCTb KypCOBOI paboThI,

- COIEpXKaHMUE;

- BBEJICHHUE;

- OCHOBHYIO 4acTb;

- 3aKJIOYCHUE;

- CIIHCOK MCIOJIb30BAaHHOW JIUTEPATYPHI;

- cnenuduKanum;

- IpUJIokKeHUd (TP HEOOXOAUMOCTH).

B cootBerctBun ¢ 'OCT 2.105-95 TeKCT MOSCHUTEIHHON 3aNUCKU BBITIOJHSAIOT OJHUM M3 Clie-
IYIOUIUX CIIOCOOOB:

- mamuHonmucHbIM, cobmtonas TpedoBanus [[OCT 13.1.002, mpudt nunrymed MaumHKe JOJDKEH
OBITh YETKUM, BBICOTON He MeHee 2,5 MM. [ludpbl u OyKkBbI HEOOXOAUMO MUCATH YETKO, YEPHBIM HIpU -
TOM;

- C IPUMEHEHHUEM IeYaTalouX 1 rpadpudeckux ycrpoicTs BeiBojia OBM (I'OCT 2.004).

- Bce pacuetst BoimonHstoTes B cucteme CHU. Ilpu stom st ynmoOcTBa pacyeToB MCHOJB3YIOT
MPOU3BOJHBIE E€AMHUIBI JIMHBI (MM) WU HaOpsHKEHHS (H/MMZ). TouyHOCTP pacyeTroB 3aBUCUT OT
oTpesensieMoi BETUYMHBI U, KaK IPAaBUIIO, HE IIPEBBIIIAET OJHOT0-IBYX 3HAKOB IOCTIE 3aISATON; TOUHOCTb
BBITIOJTHEHUS] HEKOTOPBIX PACUETOB YKa3bIBAETCS OTIENBHO.

10.8 MeToan4YecKUe yKa3aHUA 10 00eclie4eHHI0 00pa30oBaTeJIbHOIO npoiecca

1. Meroandeckue pEeKOMEHIAIUA TI0 OpraHU3AIMH ayAUTOpHOW padoThl. I[lpuHATEI YueOHO-
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MetoaundeckuM coetoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpens 2013 r. DneKTpOHHBIH
azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_auditorii.PDF.

2. MeTtoauieckre peKOMEHIAIMH 110 OPTaHW3aIlMi ¥ TUIAHUPOBAHUIO CAMOCTOSTEIILHOW PabOThI
CTYZIEHTOB 10 auciuruHe. [puasaTer YuedHo-metonnueckum copetoM HI'TY um. P.E. Anekceesa, mpo-
TOKOJI Ne 2 oT 22 arnpens 2013 T. DNEeKTPOHHBIN azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocobue «lIpoBeneHne 3aHATHI C TPUMEHEHUEM MHTEPAKTHBHBIX (POPM U METOIOB
o0Oy4eHus», EpmakoBa T.1., WBamkun ET., 2013 T. DNEeKTPOHHBIM azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YuebHoe mocobue «OpraHuzamnus ayJIuTOPHOM pabOThl B 00pa30BaTENIbHBIX OPraHU3aIHIX
Bbiciero oOpazoBanusi», Meamkun E.I'., Xykosa JLIL, 2014 1. DOnekrpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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JlonoiHeHHUs M U3MEeHeHHs B padoueil mporpamMMe JMCUMILINHBI
Ha 20 /20 y4. I.

YTBEPX/AIO:
JIMpeKTOp HHCTUTYTA:
I'neboB B.B.
« » 20 T.

B pabouyto mporpaMMmy BHOCSTCS CEIYIOIINE U3MEHEHHUS:

1)
2)
WM JIeaeTcs OTMETKA O HelleJIeCO0OPa3HOCTH BHECEHUSI KaKUX-TMOO0 M3MEHEHUH Ha TaHHBIA yueOHbIN
roj
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeapsl, MPOTOKOI OT No
3aBenyrouiuii kadeapoit
(noonucw) (®HO)

YrBepxkaeno YMK AIIN HI'TY, npotokon ot Ne
3am. nupekropa no YP [ypsirun A.1O.

(noonucs)
CornacoBaHo:
Havansauk YO MensHukosa O.10.

(noonucs)

(6 cnyuae, eciu usMeHeHUs Kacalomes iumepamypbl):

3aBeyronias oT/IeJIoM OUOTUOTEKH Crapoctura O.H.

(noonucs)
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