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1 BBenenue

Pabouas mporpamma U (HOHJI OLIEHOYHBIX CPENICTB AUCHUILUIMHBI «DKCIUTyaTalllst U cep-
BUC TEXHOJOTMYECKOro 00OpyAOBaHHUS» COCTaBIEHBbI B COOTBETCTBUU C TpeOoBaHUSAMU (ere-
PATBHOTO TOCYAAPCTBEHHOTO 00Pa30BATENBLHOTO CTAHIAPTA, YTBEPKICHHOTO MpUKa3oM MHHO-
opnayku Poccuiickont @eneparuu 927 ot 19 centsops 2017 1., 1 OCHOBHOM NpodeCcCHOHATHHON
o0pa3oBaTenbHOI MporpaMMbl TOATOTOBKH «[IpOMBITIIIEHHAs! SJEKTPOHUKA» MO HATPABICHUIO
noarotoBku «11.03.04 DnexkTpoHHKa U HAHOSJIEKTPOHUKAY.

[TpakTudeckasi MOArOTOBKA pean3yeTcss Ha OCHOBE:

[Ipodeccuonanpupiii crangapt 29.007 «CIIEHHUAJIUCT I10 [MPOEKTUPOBAHUIO
MUKPO- U HAHOPA3MEPHbBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o00mennas TpynoBas GyHKuus: A Pa3paboTka mpUHIIMNIHATIBEHON SJIEKTPUIECKON CXe-
MBI MUKPORJIEKTPOMEXAHUYECKOW CUCTEMBI.

HY-2 PazbuBath (pyHKIIMOHAIBPHOE W TIOBEJICHUYECKOE OMMCAHHE MUKPOAJICKTPOMEXaHH-
YeCKOM CUCTEMBI Ha MPAKTUYCCKU HUCIIOJIb3YCMBIC TCXHUUCCKUC PCATIU3allU U HO,Z[6JIOKI/I.

3agaun [Tpuobperenue cryneHTamMu 3HaHUN B 00JACTH TEOPETUYECKUX OCHOB OPraHM-

AUCLUIUIMHBL | 331Uy HKCITyaTallid U CEPBUCHOTO OOCITYKMBAHUSI TEXHOJIOIMYECKOTO 000py-
JOBaHUs

OcHoBHbIE [TpuHIMIBI OpraHU3alMK HKCIUTYaTal[UH TEXHOJIOTHYECKOTO 000PY10BaHMSL.

pasfensl / Te- | CepBUC TEXHOTOTHYECKOTO 000PYIOBAHUS

MBI

JUCLIUATIIINHBI

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS 1O IUCHUILINHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHM JIOCTUKEHHUS KOMIIeTeHIIUI

ITponiecc u3ydeHHs AUCHUILUIMHBI «DKCIUTyaTalldsi U CEPBUC TEXHOJIOTUYECKOro 00opy-
JIOBaHUS» HaIpaBiieH Ha (GOPMHUPOBAHUE CIEAYIOIUX KoMIeTeHIui B coorBeTcTBUU ¢ PI'OC
BO u ocHOBHO# 00pa3zoBarenbHON TporpamMmoit (Tabmuma 1):

Tabnuna 1 — KoMneTreHIMN u HHIUKATOPHI UX TOCTHXKEHUS

Koxa u HaumenoBanue komrie- | MHAMKATOPBI JOCTHUKEHUS [Inanupyemble pe3ynbTaThl
TEHLIUU 00y4YeHUs 1O TUCITUTLIINHE

[TpodeccronanbHbIe

[IK-2 Cnocoben ocymectiats | [IK-2.1 3naer npuHiunel | 3HaTh TPUHIUIIBI IOCTPOCHUS

KOHTPOJIb COOTBETCTBUSA pa3pa- | HOCTPOCHMs TEXHUYECKOTO | TEXHUYECKOT'O 3a/1aHus Ha HKC-
0aThIBAEMBIX TIPOCKTOB M TEXHU- | 3aJJaHUS NIPU pa3paboTKe | IUTyaTalUIO U CEPBUC TEXHOJIO-
YEeCKOHM TIOKyMEHTAllUU CTaHJap- | JIEKTPOHHBIX OJIOKOB TMYECKOro 000py10BaHUs
TaM, TexHu4deckum yciousaMm u | I[1K-2.2 Vmeer ucnonb3o- | YMeTh UCnob30BaTh HOpMa-
JIPYTUM HOPMAaTHBHBIM JIOKY- BaThb HOPMaTHUBHBIE U TUBHBIE U CIIPABOYHBIE JaHHbIE
MEHTaM CIIPaBOYHBIE IaHHBIE DU | IIPU IKCIUTyaTallUM U CEPBHCE
pa3paboTKe MPOEKTHO- TEXHOJIOTHYECKOTO 000pyI0Ba-
KOHCTPYKTOPCKOM JTOKY- HHUS
MEHTalUuU Brnaners HaBbIKamMu oopmiie-

[1K-2.3 Bnaneer HaBblKa- | HUS MPOEKTHO-
MU 0(OPMIICHHUSI TIPOEKT- KOHCTPYKTOPCKOM JIOKYMEHTa-




HO-KOHCTPYKTOPCKOM JI0- | IIMM B COOTBETCTBUHU CO CTaH-

KYMEHTAI[H B COOTBET- JapTaMy TIPH IKCIUTYaTaIluH U

CTBUU CO CTaHIapTaMH CepBHCE TEXHOJIOTHYECKOTO
o0opyIoBaHUS

3 MecTo qucHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucuunnuHa «OKCIUTyaTallsi U CEPBUC TEXHOJIOTMYECKOTO O0OpYyIOBaHUS» H3ydaeTcs
Ha 4 kypce, 7, 8 cemecTpe.

JlucuuniauHa BXOoIUT B cocTaB Oioka 1 «Jlucuuminnel (MOIYyIM)» U OTHOCUTCA K Bapua-
TUBHOM YacCTH.

Jl51 OcBOEHUS TUCIUIUIMHBI HeOOXOUMBI 3HAHUS, YMEHHUSI, HABBIKK U / WM OIBIT MpaK-
TUYECKON JesTeTbHOCTH, CPOPMHUPOBAHHBIE B TPOLIECCE W3YYEHUS AUCHUIUIMH / MPAKTUK:
«CxemoTexHuKay, «OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKM.

3HaHus, yMEHUS U HaBBIKHU, CHOPMUPOBAHHBIC TPU W3YUYEHUH AUCHUILTUHBI «DKCILTya-
TaluUsl U CEpBUC TEXHOJOTHYECKOTO0 00OpynOBaHUsA», OyAyT BOCTpeOOBaHbI MPU H3YyYEHUH IO-
ciaenyromux aucuuiuiiH:  «IIpou3BoACTBEHHAs NpakTHKa (TEXHOJIOrMuYeckas (IPOEKTHO-
TEXHOJIOTHYECKas) MpakTukKa)», «[Ipon3BoicTBeHHAs MpaKTUKA (TPEAAUILIOMHAS TTPAKTUKA)».

I[I/ICI_[I/IHJII/IHa «3KCHJIyaTaL[I/I$I U CCPBHUC TCXHOJIOTMYCCKOI'O OGOpy,Z[OBaHI/IH» HJaCTU4YHO
peanusyercs B GpopMe IPaKTHUECKOH MOrOTOBKH.

JucuumuimHa «OKCIUTyaTalisi ¥ CEpBUC TEXHOJOTMUYECKOTOo 00OpYHOBaHMS» B paMKax
BOCITUTATEILHON PabOTHI HampaBlieHa Ha (OPMUPOBAHUE Y OOYJAIOIIMXCSI aKTUBHOM TpakIaH-
CKOH MO3UINH, YBAKEHUS K TIpaBaM M CBOOOIaM 4YeIOBeKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB,
BOCIHTAHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHHS apryMEHTHPOBAThb, CAMOCTOSITEILHO MBIC-
JHTb, pa3BUBACT TBOPUECTBO, NMPO(ECCHOHAIBHBIE YMEHHS WJIM TBOPUYECKH PAa3BUTOMN JTHMYHOCTH,
CUCTEMbl OCO3HAHHBIX 3HAHWM, OTBETCTBEHHOCTH 3a BBINOJHEHHE Y4eOHO-TPOU3BOICTBEHHBIX
3aJJaHUU U T.J.

4 O0beM TUCUMILIMHBI (MOXYJIS]) B 3a4€THBIX eIMHUIIAX ¢ YKa3aHMEeM KOJIHYecTBa
aKaJeMHYeCKNX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYI padoTy o0yuaomuxcs ¢ npenoaaBa-
TeJieM (10 BUAAM Y4eOHBIX 3aHATHIH) M HA CAMOCTOSITEJIbHYI0 PadoTy 00y4arouuxcs

OO6mmas TpyI0eMKOCTh (00beM) TUCHIHUIIINHBI cocTaBmsieT 3 3.e., 108 akaz. gac.
Pacnipenenenne oObeMa TUCIUTIIMHBI (MOYJIS) TIO BUJAaM Y4€OHBIX 3aHATHM MPEJCTaB-
JIEHO B TabiwmIe 2.

Tabmmma 2 — O0beM TUCHUTIITUHBI (MOYJIs1) TIO BUAAM YYEOHBIX 3aHITHI

O0BeM TUCIUILINHEL Bcero akanemu-
YeCKUX YacoB

OO01mast TpPyA0€MKOCTh TUCIIUTIITNHBI 108

KoHTakTHas aynuTopHasi padoTa 00y4yawInuxcs ¢ npenoaasaresiem (mo 8
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B Tom uncie:

3aHATHA JEKIUOHHOT0 THNA (JICKIIMH ¥ WHBbIC Y4eOHBbIC 3aHATHUS, TIpeny- | 6
CMaTpHUBAOIIUE NMPEUMYIICCTBEHHYIO Tepenady yueOHoi nHpopMamuu Te-
JArorMuecKMU pabOTHUKAMU), B TOM 4YKCiIe B JopMe MPaKTHUECKON MO/I-
TOTOBKH:




3aHATHS CEeMHHAPCKOro THUNA (CEMUHApHI, MPAKTHUECKUE 3aHATHS, MpaK-
TUKYMBI, TabopaTopHble paboThl, KOJUIOKBUYMbI U WHbIE aHAJIOTUYHBIC 3a-
HATHS), B TOM YHClie B (popMe MPaKTUUECKOM MOATOTOBKH:

CamocrosiTesibHasi padoTa 00y4alIIMXC M KOHTAKTHasA padora, BKIIIO-
Yaoas TPYyNIoBble KOHCYJIbTALUMU, MHIMBUAYAIbHYIO paboTy o0ydaro-
IIUXCSl € MPENnoAaBaressMu (B TOM YHUCIIE WHIUBUAYaJIbHbIE KOHCYJbTA-
IIH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEeIbHON
cpele Bysa
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[IpomexxyTouHast arTecTarusi 00yJaronuxcsi — 3a4eT ¢ OICHKON

5 CoaepxkaHue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBAa aKaJeMHUYeCKHX YaCOB M BU0B Y4eOHOM

padoTsbI

Ta6muma 3 — CTpykTypa U cofiep>kaHue TUCIUIUIMHBI (MOJTYJIS)

Bunsl yaeOHOM paboThI, BKIIIOYAsk CAMOCTO-
ATEIbHYIO Pa00Ty 00YyJarONIUXCs U TPYIAO-
€MKOCTH (B gacax)

KonrakTHas pabora mpemnoiaBa- CPC
HaumeHnoBanwue pa3ienioB, TeM U COJEp:KaHUE Ma- TN ¢ 00YJArOIIUMHUCS
Tepuaia Jlektiuum | Cemunap- | JlaGopa-
CKHue TOpPHBIE
(mpakTu- | 3aHATHS
YecKHe
3aHATHUS)

Pa3nes 1 IlpyHIune! opraiu3anuu IKCILTya-
TAIMH TEXHOJOTHYEeCKOro 000pyAoBaHuA

Tema 1.1 3amaun sKCITyaTanuu. DKCILUTyaTallMOH-
HO-TEXHUYECKHUE ITOKA3aTEIN

Tema 1.2 OCHOBHbIC TOHSATHUSI TEOPUU BEPOSITHO-
CTEW U MacCOBOT0 OOCITY>KUBAHHMSI

Tema 1.3. be3oTka3zHOCTb. 3aKOHBI pacHpeeieHuUs
BpeMeHH 0e30TKa3HON paboTh

Tema 1.4 PeMOHTONPUTOJHOCTb, J1OJITOBEYHOCTh
COXpaHHeMOCTB, TOTOBHOCTbH

Tema 1.5 Biausinue pa3nuuHbix (GakTOPOB Ha MOKa-
3aTeNId HaJIeXKHOCTH

Tema 1.6 OOmme MeTOnBI IMOBBIIIEHAS HAAEKHOA
CTH

Tema 1.7 IloBrlieHHe HaAEeKHOCTA HA OCHOBE
BHEJIPEHUSI AJIEKTPOHUKHU. Pe3epBrpoBaHue

Tema 1.8 Ananutnueckuii pacuer. Pacuer no cra-
TUCTHYECKUM JaHHBIM

Tema 1.9 Kpurepun cornacus. KoHTpoab Hagex-
HOCTH

Tema 1.10 HWcoelTaHusa 1o OIIEHKE HAACKHOCTHU
TEXHOJIOTHYECKOTO 000pyAOBaHUS




Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTO-
ATENBbHYIO paboTy 00y4aromuxcs u Tpya0-

€MKOCTb (B yacax)

HaumeHnoBaHwue pa3jielioB, TEM U COJICp)KaHUE Ma-

KonraktHas pabota npemnoaasa-
TeJsl ¢ 00yJarOIUMUCS

Tepuana

Jlexkimu | Cemunap- | Jlabopa-
CKHue TOpHbIE
(mpakTu- | 3aHATHA
yecKue
3aHSTHUS)

CPC

Opranu3anus dKCIuryaTauu

HaznexHOCTh TEXHOJIIOTHYECKOro 00OpyI0BaHUS,
CTPYKTYpHasi HaJIe)KHOCTb

IloBrIIIEHUE HaaACKHOCTHU TEXHOJIOTUYECCKOI'O
000pyT0OBaHUS

AHaTUTUYECKUN pacyeT HaJIe)KHOCTH TEXHOJIOTH-
YEeCKOro 000pyA0BaHUS

W3yueHne TEOPeTUIECKUX Pa3leOB AUCIUILINHEI,
MOJTOTOBKA K 3aHSATUSM CEMHUHAPCKOTO THUTA, MO
roToBKa M OQopMJIEHHE pacueTHO-TpadUUECKON
paboThI

Pa3znen 2. CepBHC T€XHOJOTHYECKOT0 000PY/10-
BaHUsl

Tema 2.1 ®akTopbl, BIUAIOLUIME HA PEMOHTONPHU
rogHoOCTh. Pacnpenenenne BpeMEHM TEKYLIETO pe
MOHTa

Tema 2.2 I[Touck HemcnpaBHBIX JI€EMEHTOB. Pac-
4eT PEMOHTONPUTOAHOCTU

Tema 2.3 Dtanbl TEXHUYECKOTO OOCITY)KUBaHUSI.
[lepnou4HOCTE M MPOJOIKUTENBHOCTh NMPOdHU-
JaKTHYeCKuX pabor. OOIue MON0KEeHUsI O KOM-

mnektanuu  3UIlom. OmnpeneneHre KOMIUIEKTa
3Ulla

Tema 2.4 OCHOBHBIC 33/la4d W TPAaBHJIA TEXHHUYE:
ckoro oOciyxuBanusi. ['apaHTuiiHblii peMoHT. Pe;
MOHT IIOCJI€ TAPAaHTHHHOTO CpoKa. DPHEKTUBHOCTE
Y SKOHOMUYHOCTb dKCILTyaTalluu

Omnpenenenre peMOHTONPUTOJHOCTH

Opranuzanys TEXHUYECKOTO OOCTY)KUBaHUS U
PEMOHTA TEXHOJIOTHYECKOTO 000pYyI0OBaHUS

W3yueHne TeOpeTUIECKUX Pa3leoOB AUCIUILTNHEI,
MOJTOTOBKA K 3aHSATUSM CEMHUHAPCKOTO THUTIA, MO
roToBKa M OQopMJIeHHE pacueTHO-TpadUUECKON
paboThI

UToro

o AMCHUIIJINHE
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6 BHeayauTopHasi caMOCTOSITeIbHASA Pa00Ta 00yYAOIIMXCS MO U CHUIIINHE (MOTY-

J110)




7

[Tpu mmaHUPOBAaHUU CAMOCTOSITENEHON PAOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJICTBO-
BaThCsI CICTYIONTUM PacTpeieICHUEM YacOB Ha CaMOCTOATEIbHYIO paboTy (Tadmura 4):

Tabmuia 4 — PexomengyemMoe pacnpeneseHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KoMnoHEHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
N3ydeHne TeopeTHIECKUX Pa3AeioB TUCITUTIITNHBI 30
[ToaroToBKa K 3aHATHSIM CEMUHAPCKOTO TUTA 30
[Toaroroska u opopmieHne pacueTHO-rpaduIecKor padoThI 36
96

7 OueHoYHBbIE CPeCTBA I NPOBEACHNUS TEKYIIEro KOHTPOJISA U MPOMEKYTOYHOM
arTecTAlMU O0YYAKOIIMXCS 10 JUCHUILINHE (MOYJII0)

@OoH/T OIICHOYHBIX CPEJICTB JJIS MPOBEICHHS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IPO-
MEKYTOYHOM aTTecTaluu npeacTtasiieH B [Ipunoxenun 1.

[TonHBI KOMIUIEKT KOHTPOJBHBIX 33/IaHUN WM MHBIX MaTepUajoB, HEOOXOAMMBIX IS
OIICHUBAHMSI PE3Y/IHTATOB O0yUYEHHUS IO TUCIMIUIMHE (MOIYIIO), MPAKTUKE XPAaHUTCS Ha Kade-
pe-pa3paboTunke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 VYueOHO-MeTOAUYeckOe M HHPOPMAIMOHHOE o0ecneyeHHe TUCHUIIUHBI
(MmomxyJis)

8.1 OcHoBHas quTEpaTypa

1) Koznos B.I'. TexHuueckasi 3KCIutyaTanus paguodJeKTPOHHOTO 000pyaoBaHus [IeK-
TpoHHBIH pecypc] : yuedHoe nocodue / B.I'. Ko310B. — DneKTpoH. TEeKCTOBBIE JaHHBIE. — TOMCK:
ToMckuii TOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PAIUOAIEKTPOHUKH, Db KoH-
teHt, 2012. — 133 ¢. — 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/13988.html,
OTpaHUYEHHBIN. — 3arj. ¢ SKpaHa.

2) HoeBuncosn, I'. JI. ITouck HeWCHpaBHOCTEH W PEMOHT SJICKTPOHHOW ammaparypbl 0e3
cxeMm [DnekTpoHHBIN pecypc] : yaedHnoe mocodue / I'. JI. I»suncon; Ilep. ¢ anrn. - M.: JIMK
Ipecc; OO0 «M3natenbckuit gom «Jlomdka-XXlI», 2008. - 537 ¢. // ZNANIUM.COM : snek-
TPOHHO-OMONMOTEYHasi cucrema. — Pexum npocrtyma: http:// www.znanium.com/catalog.php,
OTrpaHMUYEHHBIN. — 3arj. ¢ KpaHa

3) BanoB .M. OCHOBBI 3KCIUTyaTalldd CYIOBBIX PaJMOIJIEKTPOHHBIX CPEACTB [DIIeK-
TpOHHBII pecypc] : yuebHoe nmocobue / .M. VIBaHOB. — DJIEKTPOH. TEKCTOBBIE IaHHBIE. — M. :
MockoBckasi TOCyAapCTBeHHasl akaJeMusi BOJAHOTO TpaHcropTa, 2012, — 127 ¢. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/46504.html , orpanudenHslit. — 3ari. ¢ 3kpaHa.

8.2 [lomoJHHMTeJbHAS JIUTEPAaTypa

1) Bpayn Mapk DiekTpudecKue ey U AIeKTPOTEXHUYECKUE YCTpocTBa. JlnarnocTuka
HeHCIIpaBHOCTEN [DnekTpoHHbIN pecypc] / Mapk bpayn, [[xaBaxap Payranu, [laitaum [Tstm. —
DneKTpoH. TekcToBble AaHHBIC. — CaparoB: IIpodobpazoBanue, 2017. — 327 ¢. — 978-5-4488-
0056-6. — Pexxum poctyma: http://www.iprbookshop.ru/63565.html, orpanuuenHsiii. — 3armn. ¢
JKpaHa.

2) TarapunoB B.H. BBenenue B cnieniuanbHOCTh MHXKEHEPA MO MPOSKTUPOBAHUIO U IKC-
TJTyaTalluk PaJMOdJIEKTPOHHBIX CPEICTB [DJIEKTPOHHBIA pecypc] : yueOHoe mocolOue A CTy-
JICHTOB crnenuaibHocTel «TexHuueckas SKCIUTyaTalusi TPaHCHOPTHOTO Paaroo00pyIOBaHUS
«[IpoexTupoBaHue U TEXHOJOTHUS PAAMOIEKTPOHHBIX CPEICTBY, HarpaBieHus «KoHcTpyuposa-
HHUE U TEXHOJIOTHUS AMEeKTPOHHBIX cpeacTB» / B.H. Tarapunos, A.A. UepHbllieB. — DIEKTPOH.
TEKCTOBbIE JaHHbIEe. — Tomck: TOMCKHIT TOCYyAapCTBEHHBIN YHUBEPCUTET CUCTEM YIPaBICHUS U




pamumosnekTponuku, 2012, - 90 c¢. - 2227-8397. - Pexum  jgocryna:
http://www.iprbookshop.ru/72076.html,orpanrdennsliii. — 3ari. ¢ 3KpaHa.

3) CronoBbix A.M. IIpakTHuecKue COBETHl IO PEMOHTY OBITOBOM pajinO3JIEKTPOHHOM ar-
napatypsl. Kaura 2 [Dnextponnusiit pecypc]| / A.M. CToNOBBIX. — DJIEKTPOH. TEKCTOBBIC JaHHBIE.
- M. : COJIOH-IIPECC, 2008. - 160 c. - 5-93455-151-5. — Pexum pgocryna:
http://www.iprbookshop.ru/20890.html, orpanndenHsIii. — 3ari. ¢ 3KpaHa.

8.3 CoBpemeHHble mNpodeccHOHATbLHBIE 0a3bl JaHHBIX M HHGOPMANMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPHU OCYILIEeCTBJIEHUN 00Pa30BaTEJIbHOI0
npouecca no JUCHUILINHE

1) Daexrponno-6mbaHOTeYHas cucteMa ZNANIUM.COM - http://www.znanium.com
2) DnexTpoHHO-OMOIMoTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.4 IlepeyeHb pecypcos HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH
«/HTEepHET», HEOOXOAMMBIX JISI 0CBOEHUS U CIUILINHBI (MOIYJIs1)

1) IAR Embedded Workbench® IDE User Guide for Atmel® Corporation’s AVR®
Microcontrollers http://netstorage.iar.com/SuppDB/Public/ UPDIN-
FO/004793/ew/doc/EWAVR_UserGuide.pdf

8.5 JlunmeH3uoHHOe M CBOOOJHO pacnpocTpaHsieMoe INMporpaMMHoe olecriedeHHe,
HCNOJb3yeMoOe TPH  OCYHIeCTBJIEHMH 00pa30BaTeJIbHOr0 Ipomecca 1o

AUCHHUIIINHE

Ta6mmia 7 — [lepedeHp UCMOIB3yeMOTo MPOrpaMMHOTO O0ECTICYCHUS

Haumenosanue [10 PexBHU3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium Jlunensuonnsiit noroBop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHast TUIICH3US, YCJIOBHS MCIOJb30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHn3aun0nn0-neuar0rnqec1me yciaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM YYEeOHBIX 3aHATHU. S3BIK oOyueHus (mpemoaaBaHusi) — pycckuid. st BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUECKUN Yac yCTaHABIMBAETCS NPOJOKUTEIBLHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuu CBOECH MHIMBUAYATHHON 00pa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
Jiel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIOMIETO 00YUEHHUsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
Trocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc NpH MpenogaBaHuy Kypca OCHOBBIBACTCS Ha MCIIOIB30BAHUU TPAIH-
IIMOHHBIX, NHHOBALIMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TexXHONOrui. TpagunnoH-
HbIe 00pa3oBaTeIbHbIC TEXHOJIOTUU MPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKU-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTUH UCIIONB3YIOTCS B BUJIE LIMPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX (POpM MpoBeneHus 3aHsaTuii. MTHpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTWU PEATM3YIOTCS MyTEM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B HH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpere.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JIeKIIMOHHBIN KypC IIPEANOoJaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUTaHA.


http://www.znanium.com/
http://netstorage.iar.com/SuppDB/Public/
https://www.openoffice.org/license.html
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Ha nepBoii nexkuuu ekTop 00s3aH MpenynpeIuTh CTYI€HTOB, IPUMEHUTEIHHO K KAKOMY
06a3zoBOMY yueOHUKY (yueOHUKaM, y9€OHBIM TOCOOUSM) OyIeT MPOYUTaH KypcC.

JIeKIMOHHBIN Kypc MOJDKEH JaBaTh HanOoJdbIIui 00beM MH(OpMaru u obOecrednBaTh
Oostee TIIyOOKOE TIOHMMAaHHUE YIE€OHBIX BONPOCOB NPH 3HAYUTEIHHO MEHBIIIEH 3aTpaTe BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENBHOE U3YUEeHUE MaTepraa.

9.3 3aHATUS CEMHUHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEICTABISAIOT COOON JeTaIn3aluio JEKIIMOHHOTO TEOPETUYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIibl.

OcHoBHOM (hopMOIi POBEICHHUSI CEMHHAPOB SIBISIETCSL 00CYXIeHHe Haubosee mpooieM-
HBIX M CJIOKHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKke pa300op NMPHMEPOB U CHUTYyallMd B
ayJIUTOPHBIX YCIOBHSX. B 00s3aHHOCTH mperojaBaTessi BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBAETCS 110 CIEAYIOMIUM KPUTEPHSIM:

* OTBETHI Ha BOIPOCHI, TIpe/IIaraeMbIe MPETo/1aBaTeiIeM;

* y4acTue B IUCKYCCHUSX;

* BBITTOJTHEHHUE MTPOCKTHBIX U MHBIX 3a/JaHUH;

* ACCHCTUPOBAHME MPENOIABATENIO B POBECHUN 3aHATHI.

OtBeT 0oKeH OBITh APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha HCTOYHUKHU.

JloKmaapl ¥ ONMOHUPOBAaHHUE JOKIAJOB MPOBEPSIOT CTEHECHb BIIAACHUS TEOPETHYSCKHM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUI.

OueHnBaHue 3aJaHU, BBIIOJIHEHHBIX HA CEMHHAPCKOM 3aHSTHUH, BXOAUT B HAKOIUICH-

HYIO OLICHKY.
9.4 CamocTosiTeqibHAsA padoTa 00y4aromuUXcsi MO0 JUCHUIIHHE (MOIYJII0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC aKTUBHOIO, IEJIEHAIPABICHHOTO
NpUOOpETEeHUs! CTYJEHTOM HOBBIX 3HAHUN, YMEHUN 0€3 HEMOCPECTBEHHOIO ydacTus Mpernoja-
BaTeNsl, XapaKTEPHU3YIOIIUNCS MPEAMETHON HAMpPaBICHHOCTHIO, Y((EKTUBHBIM KOHTPOJEM U
OLICHKOM Pe3yJbTaTOB JAEATEIBHOCTH 00YyJaroIIerocs.

enu camocTosTeNEHON PaOOTHI:

- CHCTEMAaTH3alysl U 3aKpEIJICHUE MOJYyYEHHbBIX TEOPETUYECKNX 3HAHUM U MPAKTUYECKUX
YMEHUU CTYICHTOB;

- yrayOJeHHe U paclIupeHrne TEOPETUUECKUX 3HAHUM;

- (hopMHUpOBaHME YMEHUH HUCIIOIB30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO,
CIEHUATIBHYIO JTUTEPATYPY;

* Pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEIFHOCTH MBIIUICHUS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOpPEATIN3aL1K;

* pa3BUTHE UCCIIEA0BATEIbCKUX YMEHUHN U aKaIEeMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBIATHCS UHAWBUYaIbHO WM TPyNIaMH CTY-
JICHTOB B 3aBUCUMOCTH OT IIe7TH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMATHUKH.

TexHonorust opraHu3ai CaMOCTOSTEIbHON pabOThl CTYJACHTOB BKIIOYAET MCIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

[Tepen BBITIOJIHEHHEM OOYYAIOIMIMMHUCS BHEAYTUTOPHOM CaMOCTOSTEIbHONW paOOThI TIpe-
Mo/JaBaTeib MOKET MPOBOJUTh HMHCTPYKTAXX [0 BBINOJHEHUIO 3aJaHud. B HHCTpyKkTax
BKJIFOYAETCS:

* LIeJb U COZIEpP KAaHUE 3aJIaHus;

* CPOKH BBITIOJTHEHUS;

- OpPUEHTUPOBOYHBIN 00bEM PabOTHI;

- OCHOBHBIE TPEOOBaHUS K pe3yJibTaTaM padOThl U KPUTEPUH OLICHKHU;
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* BO3MOYKHBIE TUITUYHBIE OITMOKH MTPH BBIOJIHEHHH.

HHucTpyKTa)X MPOBOAUTCS MpernojaBaTesieM 3a cueT o0beMa BPEeMEHM, OTBEJEHHOTO Ha
U3Y4YEHHE AUCLMILIMHBL.

KoHTposib pe3ynbTaToB BHEAYIUTOPHOW CaMOCTOSITEIHHOM PabOTHI CTYJEHTOB MOJXKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (opme.

CTyneHThl JOKHBI MOIXOJUTh K CaMOCTOSITENbHOW paboTe Kak K HauBaXKHEHIIeMy
CPEACTBY 3aKpEIICHUS U PAa3BUTUS TEOPETUYECKUX 3HAHWM, BBIPAOOTKE €JMHCTBA B3IJIAJ0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, MIPUOOPETEHUsI ONPEIEICHHBIX HABBIKOB M UCIOJIb30BaHuUs mpodec-
CHUOHAJIbHOU JIUTEPATYpHI.

[TomereHust 111 CaMOCTOSTEILHON pabOThl 00YJAIONIUXCS OCHAIIECHBI KOMITBIOTEPHON
TEXHUKOH C BO3MOXHOCTBIO MOJKIIOUEHHUS K ceTH «MHTepHeT» u obOecreueHHeM JI0CTyIa B
3EKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aliu.

9.5 Meroanuyeckue yKa3aHus JJis1 00y4alOMMXCS 10 OCBOCHUIO IH CHUTTHHbBI

[Tpy M3y4yeHUM NUCHUIUIMHBI OOYYalOUIMMCS IIe1IeCO00pa3HO BBIMOIHATH CIEAYIOLINE
PEKOMEHIALINHN:

1. U3yuenue yaeOHON JUCITUTIIMHBI TOJDKHO BECTUCh CHCTEMATUUYECKH.

2. Ilocne u3yyeHHus Kakoro-aubo paszzierna mo ydyeOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHTyeTCsI IO TaMSATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPE/ICIICHHS], TIOHSITUS pa3/iena.

3. Ocoboe BHUMAaHUE CIIEAYET YACIUTDH BHIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHSATH-
M U UHAUBHUIYaJIbHBIM KOMILUIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.

4. Bes TemaTuka BONPOCOB, M3YYa€MBIX CAMOCTOSITENILHO, 33/1a€TCS Ha JIGKIUAX TIPero-
naBaTeneM. MM e aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPHOIUUYECKON
HaY4HOI uTeparype) Uit 6ojee AeTalbHOTO OHUMAaHUS BOIIPOCOB, O3BYYCHHBIX Ha JICKIHH.

[Ipu camocTosATensHON TPOPabOTKE Kypca 00ydaromuecs T0JDKHBL:

* IPOCMATPHUBATh OCHOBHBIE ONPEICTICHUS U (PaKThI;

- IOBTOPUThH 3aKOHCIEKTHPOBAHHBIM Ha JIEKIMOHHOM 3aHSITHH MaTepHall U JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHOBAaHHOM 110 JaHHOHN TEME JINTEpaTyphl;

* U3Y4YUTh PEKOMEHJOBAHHYIO JUTEPATypy, COCTABIATH T€3UCHI, aHHOTAI[UN 1 KOHCIIEKTHI
HanOoJiee BaKHBIX MOMEHTOB;

* CaMOCTOSITEIbHO BBIMOIHATH 33JaHUsI, aHAJIOTMYHBIE MTPeIjlaraéMbIM Ha 3aHITHSIX;

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepualbl (POHIa OLIEHOYHBIX CPEICTB.

10 Onucanue MaTepUATbHO-TEXHHYECKOT0 00ecneyeHnsl, He00X0IMMOr0 J1JIsl
OCYIIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLEcca MO JUCHUILUIHHE (MOTYJII0)

10.1 YuyeOHo-1a6opaTopHoe 060pya0BaHue
Tabmuua 8 — Ilepedyens 060pyaoBaHus 1ab0paTOPHH

Aynuropust HaHM?;;ng:Teogﬁimp HH Hcnons3yemoe obopynoBaHue

211/3 JlaGopaTtopust kommbroTepHO- | [Iepconanpabie kommbioTepsl Intel Core 13-4330
ro npoektupoBanust U mone- | 3,5 'Tu, O3Y 4T'b
JUPOBAHUS

10.2 Texnn4yeckue v 3J1eKTPOHHbIE CPEACTBA 00yUYeHHUS

[Tpu npoBeeHNN 3aHATUN UCTIONB3YETCS ayAUTOPHs], 000pyIOBaHHAS MPOEKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) 711 0TOOpakeHus npe3eHTanuii. Kpome Toro, npu npoBeaeHUH
JEKIUH U MPAKTUUYECKUX 3aHATUN HE0OXOIUM KOMIBIOTEP C YCTAaHOBJIEHHBIM Ha HEM Opay3epoM
U IPOTrPaMMHBIM 00€CTIeYeHUEM JUTsl IEMOHCTPAIMK MTPE3CHTALHH.

11 NuLIe cBeneHus
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MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 UHBAJIUAOB

OcBoeHMe NUCHUIUIMHBI 00YYaloIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 370POBbS
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIONIUMUCS, TaK M B OTACIBHBIX
rpynnax. [Ipeanonaratorcst cenuanbHble YCIOBUS AJIs MOTYYeHHUs] 00pa30BaHUs 00yUYaroIIMMHU-
Csl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3JI0POBBSL.

[Tpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMHUTCS C TICUXOJOT0-(PU3UOTOTHIECKUMU
0COOEHHOCTSIMH O0OYYaIOIIMXCSl WHBAIMIOB M JIMIL[ C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, UHIUBUIYAIbHBIMUA TIPOTPaMMaMH peadMIMTAIM WHBAIUIOB (TIpu Hanmuduu). [1pu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOTHHUTEIbHAS MOAEPKKA MPErmogaBaHus ThIOTOPAMHU, TICHXO-
JloramMH, COIIMaIbHBIMU paOOTHUKAMU, IPOIIEIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHaanusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoiaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIC M Pe-
(IIeKCUBHBIE METOABI OOYYCHHUSI, TEXHOJIOTUN COIIMOKYIBTYPHOU peabUIUTAIINH C [EIbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUU MOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTMMHU CTYICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOT0 KIIMMara B cTyeHdeckoi rpymme. [Tondop u
pa3paboTka yueOHBIX MaTepuajioB NMPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAualbHOHM, BU3yalbHOW, C HCIOJIb30BAHUEM CHEIHATbHBIX TEXHUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuMHebl aunamMu ¢ OB3 ocymecTBisieTcs ¢ MCNONb30BaHUEM CPEICTB
o0ydeHus OOILero U CrenuaIbHOro Ha3HA4YeHUs (MEPCOHANBHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuanbHO-TEXHHYECKOe 00ecreueHne MpeycMaTpUBaeT MPUCIIOCO0JICHUE ayAuTO-
puii k Hy>xaam jun ¢ OB3.

®dopma MpOBEACHUS ATTECTAIMH ISl CTYJACHTOB-UHBAIH/IOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TIcUXo(pu3ndeckux ocooennocteit. st crynentoB ¢ OB3 npegycmarpuBaet-
csl JocTymHas (hopMa mpeIoCTaBlIeHHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM OJJEKTPOHHOUW Qopme (s JHUIl C HAPYLIEHUSMH OMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B TIEYaTHOU (popMe MJIH IIEKTPOHHOU (PopMe ¢ YBETUUCHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (JIS1 JIUII C HAPYIICHUSIMU CITyXa, PeUH, 3PCHUS);

- METOJIOM YTEHUS aCCUCTEHTOM 33/IaHUsI BCIYX (711 JIUL C HAPYLICHUSIMU 3PEHHUS).

CryneHTaM C WHBaJIWJIHOCTBHIO YBEITUYHMBACTCS BPEMsl Ha TMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakuX CTYIEHTOB MpeAaycMaTpuBaeTcs NocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, a UMEHHO:

- MICBbMEHHO Ha OyMare Wi HaOOpOM OTBETOB Ha KOMIBIOTEPE (IIJIs JIUIl C HAPYIICHHSI-
MU CllyXa, peun);

- BBIOOPOM OTBETa M3 BO3MOKHBIX BApUAaHTOB C MCIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-IBUTATEILHOTO alllapara);

* YCTHO (17151 JIML C HAPYIIEHUSIMU 3pEHHS], OOPHO-JBUTATEIHLHOTO alllapara).

[Tpu HEOOXOAUMOCTH /7151 00YUAIOIMIKXCS C MHBAJIMAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3yJIbTaTOB 00yUYEHUSI MOKET MPOBOIUTHCS B HECKOJIBKO ITAMOB.
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[Ipunoxenue 1

®OH/ ONEHOYHbLIX CPEACTB

no JIMCIMIIIMHE

«3KCH.]'IyaTaIII/Iﬂ H CEPBUC TEXHOJOIHIECCKOIO 060py)103amm»

Hanpasnenne noarotoBku

11.03.04 DnexkTpoHHKa U HAHOAJIEKTPO-
HUKa

Hanpasnennocts (mpouib) obpazoBarenbHOR Mpo- | [IpoMblnuieHHas 3JEKTPOHUKA

IpaMMBI
KBanmudukarnus BeITyCKHUKA bakanasp
l'on Hauana moAroToBKH (M0 y4eOHOMY TUTIaHY) 2020
®opma o0yueHHs 3aouHnas popma
TexHomorust 00yueHus TpaguuuoHHas
Kypc Cemectp TpynoeMkocTs, 3.€.
4 8 3

Bun npomexyTouHOM arTecTaluu

ObecneunBaroliee NoapasieieHue

3ayeT ¢ OIEHKOU

Kadenpa «I[IpompiniieHHAs 2IEKTPOHUKAY
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JO0CTHKEHHS] KOMIIeTeHIUI

Tabmmma 1 — KomneTeHuu u M"HAMKATOPHI UX TOCTHKCHUS

Kon n HauMeHOBaHNE KOMIIE-
TEHIUU

[1K-2 Crioco6eH ocymecTBIsITh
KOHTPOJIb COOTBETCTBUS pas3pa-
0aThIBAEMBIX TIPOCKTOB U TEXHHU-
YECKOW TOKYMEHTAIlUU CTaHIap-
TaM, TEXHUYECKUM YCIIOBUSM H
JpyrUM HOPMaTUBHBIM JIOKY-
MEHTaM

WNuaukaTopsl TOCTHXKEHUS [Inanupyemble pe3ynbTaThl
00y4YeHUs 1O TUCITUTLIINHE
[TpodeccnonanpHbIC
[1K-2.1 3naer npuHIUIBL | 3HATh NPUHILMIBI MOCTPOCHUS
MOCTPOEHUSI TEXHUYECKOTO | TEXHUYECKOTO 3aJIaHUsI Ha IKC-
3a/laHus IpU pa3paboTKe | MUIyaTalMio U CEPBUC TEXHOJIO-
AJIEKTPOHHBIX OJIOKOB THYECKOro 000pyI0BaHUS
[1K-2.2 YmeeT ucnonp3o- | YMeTh UCNOJIB30BaTh HOPMa-
BaTh HOPMATUBHBIC U THUBHBIE U CIIPABOYHBIC JAHHBIC
CIPaBOYHbIE TaHHBIE IPU | TIPU IKCIUTyaTallUd U CEPBHCE
pa3paboTKe IPOEKTHO- TEXHOJIOTHYECKOT0 000py10Ba-
KOHCTPYKTOPCKOM JTOKY- HUS
MEHTAIUU Brnaners HaBbIKaMu odopmiie-
[1K-2.3 Bnageer HaBbIKa- | HUSA MPOEKTHO-
MU 0pOPMIICHUS TIPOEKT- | KOHCTPYKTOPCKOM TOKyMEHTa-
HO-KOHCTPYKTOPCKOM JI0- | IIMM B COOTBETCTBUHU CO CTaH-
KYMEHTAIIMU B COOTBET- JapTaMu TpU SKCIUTyaTalluu |
CTBHUU CO CTaHJapTaMH CepBHCE TEXHOJIOTHYECKOTO
obopynoBaHus

Tab6mmumia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

KonTpounpyembie ®opmupyemass | HammenoBanue
pasaeibl (TeMbl) KOMIIETEHIIMSI OLICHOYHOI'0 IToxa3aTeu oleHKH
JUCHHUILINHDI cpeacTBa
Paznensr 1-2 [1K-2 Tect [IpaBUTBLHOCTS  BBIMIOJTHEHUS
3aJjaHUs
Paznenbr 1-2 [1K-2 [Ipaktnueckue | [IpaBUIBHOCTH  BBIMOJIHEHUS
3aJlaHus 3aJJaHUs
Pasgensr 1-2 TIK-2 Pacuerno- [TonHOoTa M MPaBUIBHOCTD BB
rpadudeckas IOJIHEHUS 3aJaHNs
paborta

Mertonuueckue mMaTepuanbl, ONPEAEISIONINe NPOUEAypbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HAaBBIKOB U (I/IJII/I) OIbITa ACATCIILHOCTH, MPCACTABIICHLI B BUIC TEXHOJIOTHYECKONI KapThbl JUCIIU-

TIUHEI (Tabsmma 6).

Tabmmia 6 — TexHoyornueckas Kapra

HaumenoBanue| Cpoku IIxkana
Kpurepun
OLICHOYHOT0 BBINOJI- | OLlCHUBA-
OLICHUBAHUS
cpeacTBa HEHMHA HHUSA
8 cemectp

Ilpomesrcymounas ammecmavusn ¢ ghopme 3auem c oyeHKoll

1 Tect

B Teuenne | 30 6amwior | 30 Gamos — 85-100 % NpaBUIBHBIX OT-

ceMecTpa

BETOB — BBICOKHM YPOBEHb 3HAHUMU;
20 6amnoB — 75-84 % mpaBUIBHBIX OTBETOB — IOCTa-
TOYHO BBICOKUHN YPOBEHb 3HAHUH;
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HaumenoBanue| Cpoku IIxkana
Kpurepun
OI€HOYHOI'0 BbIIIOJI- OI¢HUBa-
OICHUBaHUA
cpeacraa HCHHUSA HHUA
10 6anoB — 65-74 % npaBUIIbHBIX OTBE-
TOB — CPEJIHUM YPOBEHb 3HAHUM;
0 6amnoB — 0-64 % mpaBUIIBHBIX OTBETOB
— O4YEHb HU3KHUH YPOBEHb 3HAHHM.
HPaKTH‘IfCKOC B Tedenue | 10 6annoB | 10 GamioB — CTYAEHT MOKa3aa OTIMYHBIE
3aJaHuC ceMeCTpa
i P HABBIKM TNPUMEHEHUS IOJyYEHHBIX 3Ha-
[Ipaktuyeckoe | B Teuenue | 10 Gammon - N
3aanme 2 cemecTpa HUW U YMEHHI TIpHU pemieHnn npodeccu-
IIpaktdeckoe | B Tewenue | 10 Gamnos | OHAJIBHBIX 33J1a4 B paMKax YCBOEHHOI'O
3ajatue 3 cemectpa y4eOHOTO MaTepHaia.
[Tpaktueckoe | B Teuenue | 10 Gansnos 3 6
sanatue 4 cemectpa aJUIOB — CTYJEHT IIOKa3aJl XOpOILLIHE
HpaKTquCKOG B TeueHue | 10 6amnos | HABBIKM IIPUMCHCHHA IIO0JIYUCHHBIX 3HA-
3aJ1aHue 5 cemectpa HUW U YMEHHUI TpH pelieHun npodeccu-
Ipaxriieckoe | B Teuenne | 10 0amios | oyanpppx 3aza4 B paMKax yCBOCHHOTO
3aznaHue 6 cemecrpa 6
PacuerHo- B Teuenue | 10 6amnop | Y ICOHOTO MaTCpHaAIA.
rpaduyeckas | cemecTpa 6 0ayuIoB — CTYNICHT TMOKa3ald YJOBJICTBO-
pabora pUTCIbHOE BJIaJICHUC HaBbIKAMU IIPHUME-
HEHHs IIOJIyYEHHBIX 3HAHUW M YMEHHU
P pemeHny NMpodecCuOHaIbHBIX 3a1a4
B paMKaX YCBOEHHOTO y4e€OHOTO MaTepH-
ana.
0 GayuioB — CTYAEHT MPOAEMOHCTPUPOBAII
HEJOCTATOYHBIM YPOBEHb BIIAJICHUS yMeE-
HUSMU M HAaBbIKAMU IIpU PELICHUU IPO-
(dbeccOHANIBHBIX 33714 B PaMKax YCBOEH-
HOTO y4eOHOTO Marepuaa.
HNTOTI'O: - 100 GanoB -

Kpurtepuu onieHKkH pe3yibTaToB 00y4eHHs MO AUCHHUIINHE:

0 - 64 % oOrT MakCUMaJbHO BO3MOXXHOH CYMMBI 0allIOB — «HEYJOBJIETBOPUTEIHLHOY
(HeIoCTaTOYHBIN YPOBEHD JUIsl IPOMEKYTOYHOM aTTeCTallMu MO JUCIUILIUHE);

65 - 74 % oOT MakCUMaldbHO BO3MOXXHOH CyMMBI OalJIOB — «yIOBJIETBOPUTEIILHO
(TTOpOroBbIf (MUHUMABHBIN) YPOBEHB);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHUI YPOBEHbD);

85 — 100 % ot mMakcMMalbHO BO3MOXKHOM CyMMbI 0asIoB — «OTJIMYHO» (BBICOKHI (MakcUMalb-
HBI1) YPOBEHB)

3amanus AJ1s1 TeKylero KOHTPOoJIst

TecTt
1 Omkaszom sensemces
A) CoOpITHeE, SABISIONICECS 3aKOHOMEPHOCTHIO TIPOBEACHHUS MTpoIiecca
b) CoOrITHE, MO3BOIISIIONIEE OO0JIee MPAaBUIIBHO PACCUUTATH
B) Co0piTHe, 3aKkinrodarolieecs: B HapyImIeHHH paboTOCIIOCOOHOTO COCTOSHUSL O0OBEKTA.
I') CoObITHE, COCTaBIIAONICE YACTh OOJIBIIIOTO aHCAMOIIS
2 Iloxazamenu nadexchocmu:
A) Ciyxat 151 KOJTMYECTBEHHOM OIEHKH YPOBHS HAJEKHOCTH 00OHEKTa
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b) XapakTepusyroT cnocoOHOCTh 00bEKTa HEMPEPHIBHO COXPAHSITH paOOTOCIIOCOOHOCTH B
TE€YEHHE HEKOTOPOTO BpEMEHU

B) CBoiicTBO 371eMeHTa COXpaHITh PabOTOCIIOCOOHOCTh 0 HACTYIUICHHS IMPEAEIHHOTO
COCTOSTHUS TIPU HA/JIEXKAaIlleM TEXHUYECKOM 00CTYKUBAaHUU U PEMOHTE

I') XapakTepu3yroT CBOICTBO 3J€MEHTa COXPAHATH 3KCIUIyaTallUOHHBIE KadyecTBa BO
BpeMsl XpaHEHHsI U TPAHCIIOPTUPOBKHU
3 Iloxazamenu 6e30mKa3HOCMU:

A) XapakTepu3ylT CBOWCTBO 3JEMEHTA COXPAHATh JIKCILTyaTallHOHHBIE KadyecTBa BO
BpeMsl XpaHEHUS U TPAHCTIOPTUPOBKHU

b) Ciyxat niis KOTU4eCTBEHHOM OIICHKH YPOBHS HAJIEKHOCTH O0BEKTA

B) XapakTepusyrooT cnocoOHOCTh 00BEKTa HEMPEPHIBHO COXPAHITH pabOTOCIIOCOOHOCTH
B T€UEHHE HEKOTOPOTO BpEMEHU

I') CBolicTBO 37EeMEHTa COXPaHATh PAOOTOCIMOCOOHOCTh 0 HACTYIUICHUS MPEAeIbHOTO
COCTOSTHUS TIPU HA/JIEXKAIlleM TEXHUYECKOM 00CTyKUBAaHUU U PEMOHTE
4 Ilokazamenu 0onecogeuHocmu.

A) XapakTepusyloT COCOOHOCTh 00BEKTa HEMPEPHIBHO COXPAHATH PaOOTOCIIOCOOHOCTH
B TEYEHUE HEKOTOPOI'O0 BPEMEHU

b) XapakTepusyioT CBOWCTBO 3J€MEHTa COXPaHATh SKCIUTyaTallMOHHBIC KadecTBa BO
BpeMsl XpaHEHUS U TPAHCTIOPTUPOBKHU

B) CgoiicTBO 37€eMeHTa COXpaHATh PabOTOCIIOCOOHOCThH J0 HACTYIUICHHSI MPEAETHbHOTO
COCTOSTHUS TIPU HA/IJISKAIIEM TEXHUYECKOM OOCTY)KUBAHUU U PEMOHTE

I') Cmyxat niist KOJTUYECTBEHHON OIICHKH YPOBHS HAJIEKHOCTH O0BEKTA
5 lokazamenu coxpansemocmu:

A) Cryxat 151 KOJTMYECTBEHHOM OIEHKH YPOBHS HAJEKHOCTH 00OHEKTa

b) XapakrepusyroT CBOICTBO 3J€EMEHTa COXPAHATH 3KCIUIyaTallUOHHBIE KadyecTBa BO
BpeMsI XpaHEHHsI U TPAHCIIOPTUPOBKHU

B) CBoiicTBO 371eMeHTa COXpaHITh PabOTOCIOCOOHOCTh 0 HACTYIUICHHS MPEAEIHHOTO
COCTOSTHUS TIPU HA/JIEXKAaIlleM TEXHUYECKOM 00CTYKUBAaHUU U PEMOHTE

I') XapakTepusyroT cnocoOHOCTh 00BEKTa HEMPEPHIBHO COXPAHSITH paOOTOCIIOCOOHOCTD B
TE€YEHHE HEKOTOPOTO BpEMEHU
6 Ilosepxa:

A) Crioco6 nmpu3HaHMsI TEXHUYECKOTO CPEICTBA MPUTOAHBIM C HUCIOJIB30BAHUEM METPO-
JIOTUYECKUX MPOLIEAYP

b) Hekas mpoBepka, mpoBoAsIIascs ¢ BpEMEHHBIM HHTEPBAJIOM

B) [loBepka nmoBepsieT COOTBETCTBUE TEXHUUECKUX XAPAKTEPUCTUK TEXHUKHU

I') [IpoBepsieT paboTy UHKEHEpA
7 Ymo 6xo0um 6 KOMNIEKC MeXHU4ecKko2o 00Cnyxcusanusa? (8vibepume HECKOAbKO 8APUAHMO8
omeemoes)

A) PemonTt

b) Xpanenue

B) IlepeBozka

I') MonTax

1) Hanagka
8 Texnuuecxoe obcnyscusanue u pemoumuoe obecnevenue IT0:

A) Komruiekc onepanuii o yCTaHOBJICHHIO HEHCIIPABHOCTEH MTPOU3BOJICTBEHHOTO 000-
pynoBaHus (U3AeNuil, 1eTaneil) B mpolecce TEXHUYECKOM IKCIUTyaTalliy, XpaHeHHs U TPaHCIIOP-
TUPOBKHU

b) Kommuiekc onepariuii 1o moaaepkanuio paboToCrmocoOHOCTH WIIM UCITPABHOCTH TIPO-
W3BOJICTBEHHOT0 000pyAOBaHus (M3ENHIA, AeTajei) B MPOIeCCe TEXHUIECKON IKCIUTYaTaIlHH,
XPaHEHUs U TPAHCIOPTUPOBKH

B) IlpoBenenue pemonTa
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I') O6cnyxuBaHHE TEXHUYECKUX MPUOOPOB
9 Texnuueckue ucnvimanusi.

A) UcnblTanus, B COOTBETCTBUH C METPOJIOTMUECKON METOANKON

b) UcnpiTanus ¢ uCmonb30BaHUEM TEXHUYECKUX MTPUCTIOCOOTICHUI M YCTPOMCTB.

B) McnbiTanust mpubopa B «IOJEBBIX YCIOBHIX)»

I') UcniblTanust Ha MPOYHOCTH
10 HopmamugHas 0oKymeHmayusi:

A) JlokyMeHTaIus1, yCTaHaBJIMBAIOIAsl KOMILIEKC HOPM, TIPABHII, TTOJIOKEHUN TpeboBa-
HUH, 00513aTENBHBIX TP MPOCKTUPOBAHUH, pa3pabOTKe U IKCIUTyaTalllu.

b) lokymeHnTanus, ycTaHaBIIMBaIOIasl IPaBHJIa UCIIOJIb30BaHUS TEXHUYECKUMU Cpe/l-
CTBAaMHU U UX KOMILJIEKTYIOIIUMH.

B) CBog npaBui 1 HOpM, KOTOPBIM JTOJIKHBI COOTBETCTBOBATH TEXHUUECKHUE CPECTBA

I') MacTpyKus cOOPKY U MOJIB30BAHUS TEXHUIECKUMU CPEACTBAMHU
11 Juaenocmuposanue:

A) Onun 13 myTelt onpeeneHus padboT Mo MOBBIIICHUIO HA/IG)KHOCTH 000PYA0BaHUS

b) Onun u3 myreit onpeneneHus padoT MO MOBBIIEHUIO TOJITOBEYHOCTH 000pYA0BaHUS

B) Onun u3 myTeit onpenenenus paboT Mo MOBBIIICHHIO MPOU3BOAUTEIHLHOCTH 000PY/I10-
BaHUs

I') Ogun U3 myTeit onpenenenus paboT MO YMEHBIIEHUIO CIIOKHOCTH 000pYTIOBaHUS
12 Jluaenocmuposanue Ha0 00beKMOoM MOHNCHO NPOBOOUMb !

A) OyHKIMOHAIBHBIM CIIOCOOOM

b) TecTroBbM cioco6om

B) O6oumu

I') Hu ogauM n3 HEX
13 Obvexm ouacnocmuposanus:

A) OOBEKT, KOTOPBIN UCCIENYIOT Ha TIPEAMET HEHUCTIPABHOCTEH

b) YacTh AMarHoCTUYECKOM CUCTEMBI, 0€3 KOTOPOH HE MOXKET OBITh TUATHOCTHPOBAHUS

B) ®usnveckunii 00beKT, KOTOPBIM MPUHUMAET YYaCTHE B IPOLICyPE TUArHOCTUPOBAHUS

I') Hu ogun oTBeT HEe BEepHbIT
14 I'0e npumensiemes hyHKYUoHAILHOE U MECMOo80e OUACHOCMUPOBaHUe?

A) UnxeHepoM B oT1iene

b) UnxeHepom B cnieruaabHOM IIEHTPE

B) Unxenepom B LIeHTpE CTaHAapTU3AIIIT

I') Be3ne u3 BoilenepedrciIeHHBIX
15 Konmponbho-uzmepumenvras annapamypa.

A) Anmapatypa, KOTopasi HaCTpauBaeT TEXHUYECKUE CPEACTBA

b) Anmaparypa, npuMeHsonasics AJig MNPOBEACHUS UCTIBITAHUN TEXHUUYECKUX CPEJICTB

B) Anmaparypa, mo3BoJisironiasi mpoOBOAUTE U3MEPEHUS

I') Anmaparypa aJist uCIIbITaHusl CPECTB HAOTIOICHUS
16 Dnexmpobesonacnocms.

A) Cucrema opraHu3allMOHHBIX MEPONPUATUN U TEXHUYECKUX CPEJICTB, IPEAOTBpalla-
IOLUX BPEAHOE U OMAaCHOE BO3/EICTBIE HAa pabOTAIOIIMUX OT AJIEKTPUUECKOr0 TOKA U 3JIEKTpHUYe-
CKOHU yTu

b) Cucrema opraHu3aliiOHHBIX MEPONPUATHN U TEXHHUECKUX CPEJCTB, IIPEIOTBpaIlao-
IIMX BO3JCHCTBHE AJIEKTPUUECKOTO TOKA HA pPabOUnX

B) Cuctema opranu3aiiioOHHBIX MEPOTIPUATHN U TEXHUYECKUX CPEICTB, IIPEI0TBpaIIaro-
IIMX 3aMbIKAaHUE TEXHUYECKUX CPEJICTB

IIpakTuyeckue 3agaHus
Ipaxmuueckoe 3adanue 1. Opraau3anys KCIUTyaTaIllul TEXHOJIOTHIECKOTO 000PYI0BaHMS
Onpe;[eneHHe 3KCHJIyaTaI_[I/IOHHO-TGXHH‘IGCKI/IX HOKaSaTGHGﬁ I10 BUAaM O60py,Z[OBaHI/I}I.
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IIpakmuyeckoe 3adanue 2. HaneXHOCTh TEXHOJIOTMYECKOTO O0OPYIOBAaHUS, CTPYKTYp-
Hasl HaJIe)KHOCTh

Omnpenenenue cTpyKTypHOU HaJeKHOCTH Npubopa. BrisiBieHne mapauieabHbIX U TOCe-
IOBATEILHBIX OJIOKOB.

IIpaxmuueckoe 3a0anue 3. I1oBbIIIIeHNE HAJISKHOCTH TEXHOJIOTHYECKOTO 000pYIOBAHUSI.

Omnpenenenre mpaBUl AKCIUTyaTallMM TEXHOJOTHYECKoro obopyaoBanusa. OmnpeneneHue
HOPMAaJIbHBIX YCJIOBHUH 3KCIUTyaTalluu, NOKa3aTelneld HOpMajdbHOM 3Kciulyatauuu. Onpenenenue
K03 (UIIMEHTOB HArPY3KH, BIUAIOMIUX Ha HAJIEKHOCTh pabOTHl anmnaparypsl. BrigBienue mep,
CTIOCOOCTBYIOUIMX MOBBIIICHUIO HAJISKHOCTH TEXHOIOTUYECKOT0 000PYA0BaHMUSL.

Ilpakmuueckoe 3a0anue 4. AHAIATHUYECKUH pacyeT HAJACKHOCTH TEXHOJOTHUUYECKOTO
000pyIOBaHUS.

Pacyer HanmeXHOCTH TEXHOJOTHYECKOTO OOOPYIOBaHMS aHAIUTUYECKUM METOJIOM.
OmnpeneneHre THTEHCUBHOCTEH OTKA30B JIEMEHTOB, PEXKUMOB pabOThI OJIOKOB.

Ilpakmuueckoe 3a0anue 5. OnpenencHue peMOHTOPUTOTHOCTH.

PeMOHTONPHUTroIHOCTh TEXHOIOIMYECKOT0 000pYy0BaHUs, ONpeeNieHHe TOTOBHOCTH all-
napaTypsl 10 CTATUCTUYECKUM JTaHHBIM.

IIpakmuyeckoe 3a0anue 6. Opranu3zaiysi TEXHHYECKOTO 00CITY)KMBAaHUS U PEMOHTA TEX-
HOJIOTHUYECKOTO 000PYJOBaHHUSL.

TexHuyeckoe oOCTYKMBaHHE TEXHOJIOTHYECKOTO OOOPYIOBAaHHS MO BHUIAM IMPHOOPOB.
[TepuoanuHocTh 0OCTYKHMBaHUA. PEMOHT TEXHOIOrHMYECKOro OO0OpYyIOBaHUS, MPOAOKUTENb-
HOCTh peMoHTa. Biusiuue 3UI1 Ha Bpems peMoHTa.

PacuerHo-Tpaduueckas padbota

BhImonHuTh pacyer TeXHOIOTHYecKOro 00OpyIOBaHuUs, JaTh BOZMOYKHBIE METO/bI yTydIlie-
HHS SKCIUTYaTaI[MOHHBIX XapaKTEPUCTUK, METOIOB IOBBIILICHUS] PEMOHTOIPUT OTHOCTH.

Hcxonnble nanHble 1715 pacyera
JUI1st TEXHOJIOTUYECKOT0 000PYI0BAHHS BBINOIHACTCS AaHATMTUUECKUIN PacdeT HaJIeKHOCTH:
— TloctpoeHue HaAe)KHOCTHOM CXEMBI.
— Omnpenenenne k03hGUITMEHTOB HATPY3KU JIEMEHTOB TEXHOJIOTHYECKOTO 000PYI0BaHUSI.
— Onpenenenne HHTEHCHBHOCTH OTKA30B JIEMEHTOB TEXHOJIIOTMYECKOT0 000PYI0BaHMS.
— OnpeneneHyre NompaBoYHbIX KOIP(HUIIMEHTOB, YUUTHIBAIOIMX YCIOBHUS paOOTHI HJIEMEHTOB.
— OnpeneneHre BpeMeHH 0e30TKa3HOM pabOoTHI 37IEMEHTOB TEXHOJIOTHYECKOr0 000PYI0BAHMSI.
— Onpenenenne BEpOSTHOCTHBIX XapaKTEPHCTHK.
Kaxnomy cTyeHTy BbIJaeTCs UHANBUYAIbHOE 33 JaHHE.
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