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1 BBenenue

PaGouas mporpamma 1 pOHJ OLIEHOYHBIX CPEJCTB AUCIUTLTHHBI «MUKPOTIPOIIECCOPHBIE
YCTPOMCTBA CUCTEM YIIPABJICHUS» COCTaBJICHBI B COOTBETCTBUU C TpeOOBaHUSIMU (eaepatbHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTAHAAPTA, YTBEPKACHHOTO MPUKa30M MUHOOpHAYKH
Poccutickoit ®eneparuu ot 31.07.2020 Ne 871, 1 ocHOBHOM mpodhecCHOHATBHON 00pa30BaTEIhb-
HOM IPOrpaMMbl MOATOTOBKUA «ABTOMATHU3AIMS U YIIPABICHUE TEXHOIOTUYECKUMH MPOIIECCAMU)
10 HaIpaBJICHUIO MOATrOTOBKH «27.03.04 YnpaBieHHe B TEXHUUECKUX CUCTEMAX .

[IpakTnueckasi MOAroTOBKA peajn3yercsi Ha OCHOBE:!

[Ipodeccuonanpusiii crangapt 28.003 «CIIELIUAJIMCT [TO ABTOMATU3ALIMA 1
MEXAHU3ALIUN MEXAHOCBOPOUYHOI'O ITPOU3BOACTBAY.

O6061menHas Tpynoas GpyHkuus: B ABromaTu3zanus u MexaHu3alus TEXHOJIOTHYECKUX
IPOIIECCOB MEXaHOCOOPOYHOTO IPOU3BOJICTBA.

H3-1 Tumns! 1 KOHCTPYKTUBHBIE OCOOCHHOCTH CPEICTB aBTOMATH3AI[MH U MEXaHU3aI[U1
TEXHOJIOTHYECKUX, MObEMHO-TPAHCIIOPTHBIX, IOIPY304HO-Pa3rpy30uHbIX oneparuii, H3-2
TexHonOrnYecKrne BO3MOKHOCTH CPEJICTB aBTOMATH3AIMH U MEXaHU3AIMH TEXHOJIOTHYECKHX,
MObEMHO-TPAHCIIOPTHBIX, TOTPY304HO-PA3rPY30UHBIX ONEpaIluil.

3anayn [IpuoOpeTrenune cTyIeHTaMHi IPAKTUYECKUX HABBIKOB pa3pabOTKHU armapaTHbIX
AUCITUIIINHBI Y NIPOIPAMMHBIX CPEACTB MUKPOIPOLIECCOPHBIX CUCTEM YIPABJICHUS.
OcHoBHBIE CucreMbl cuuciieHUs UU(POBBIX BBIYUCIUTEIBHBIX YCTPOHUCTB. OCHOBBI ai-

paszenbl / TeMbI re0pbI JIOTHKH.

ARCIHUIITAHBL OCHOBHBIE y3IIbl M TNPUHIHUIBI OPraHU3aIMi HU(PPOBBIX BBHIYMCIATEIBHBIX
YCTPOMCTB.
ApXHMTEKTYpa ¥ HHU3KOypPOBHEBOE IIPOrPaAMMHPOBAaHHE 0a30BOr0 MHKPO-
KOHTpOJLIEPA.

HpOFpaMMI/IpOBaHI/Ie MHUKPOKOHTPOJIJICPOB HaA A3BIKE BBICOKOI'O YPOBHSI.

2 IlepeyeHb NJaHMPYeMBbIX Pe3yJbTATOB 00yUeHMS 110 JUCHHUILINHE (MOLYJIIO0),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMH 00pa30BaTeIbHOI MPOrpaMMBbl

[Tponiecc  m3ydeHuss AMCUUIUIMHBL  «MMKpPONPOLIECCOPHBIE  YCTPOMCTBa  CHUCTEM
yIIpaBJICHUS» HampaBlieH Ha (OPMHUPOBAHME CIEIYIONUX KOMIIETEHIIMH B COOTBETCTBHH C
®I'OC BO u ocHOBHOM 00pazoBaTeabHON mporpammoit (Tabnuua 1):

Tabnuna 1 — KoMmnereHIMM 1 HHANKATOPBI UX TOCTUKEHUS

Kon n HanmeHnoBanue WNHuKaTophl 1OCTUXKEHUS [Inanupyemblie pe3ynbTaThl
KOMITETCHITHT 00y4eHUS IO TUCIUTLITNHE
[TpodeccronanbHbIe
[NK-2 Cnocoben pa3- 4 cemecTp
pabaThIBaTh CpelcTBa
ABTOMATH3AIAN U Me- ITIK-2.1 3Haer cpencrBa aBTOMa- Brnaneer cxemorexHukou mud-
XAHM3AIAN TEXHOO- | TH3ALMHI K MEXaHU3AIMH TEXHO- | POBBIX CHCTEM aBTOMATHKH.
THYeCKHX TIporeccos | JTOTHHIECKHX, TIOTbEMHO-
MEXaHOCGOPOUHOTO TPAHCIOPTHEIX, 1OIPy304HO-
NPOM3BOJICTBA pasrpy304YHBIX OMeparuit
5 cemectp
[1K-2.2 YmMeeT onpenenars uc- Nmeet HaBBIKM BBIOOpA U MIPOEK-
MOJIb30BaTh CPEICTBA ABTOMATH- | THPOBAHUS anapaTHOM YacTH
3aIi ¥ MEXaHU3AI[UU TEXHOJIO- | CHCTEMBI yIPaBICHUS TEXHOJIO-
TUYECKUX MPOLIECCOB T'MYECKUM ITPOLIECCOM.




[1K-2.3 BrnageeTt HaBbIKaMH I0- Nwmeet HaBBIKM pa3pabOTKH MPO-
MCKa U BBIOOpA MOJIENIEH CPENICTB | TPaMMHOTO 00ECTIeUeHUS 1 aHa-
ABTOMATH3AIlMHA U MEXaHU3AlUU 7132 )KU3HEHHOTO [UKJIA ITPO-
TEXHOJIOTUYECKHUX TPOIIECCOB IPaMMHOTO 00ECIICUeHUsI CUCTEM
yIIpaBJICHUS] TEXHOJIOTHYESCKIMHU
pOIeCCaMH.

3 MecTo IUCHMILUIMHBI (MOYJISAA) B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl

Jucuunnuza «MHUKpPOIPOLIECCOPHBIE YCTPOUCTBA CUCTEM YIIPABIECHUS» U3y4aeTcs Ha 2,
3 kypce, 4, 5 cemecTpe.

JlucuumniuHa BXOAUT B cocTaB Oioka 1 «/lucuumiuael (MOIYIN)» U OTHOCUTCA K 0a30-
BOM 4acCTH.

Jj1s OCBOEHUS JUCIUILTUHBI HEOOXOIUMBI 3HAHUS, YMEHUS, HABBIKU U / UJIM OIBIT IIPaK-
TUYECKOH IeSATETLHOCTH, CPOPMHUPOBAHHBIC B MPOLIECCE N3YUCHUS NUCIUILINH / IPAKTUK:
«ONEKTPOHUKAY.

3HaHuUs1, YMEHHUS U HaBBIKH, C(OOPMUPOBAHHBIE MTPH N3YUYECHUH JUCIUTUTMHBI « MUKPOIPO-
[[ECCOPHBIE YCTPOUCTBA CUCTEM YIIPABIICHUS», OyIyT BOCTPeOOBaHBI IPU U3YUECHHUH MOCIEAYIO-
HIUX AUCLUUILIINH: «DJEMEHTBI CUCTEM aBTOMAaTUKW», «[IporpaMmupoBaHue JTOrHYeCKUX KOH-
TpoiuiepoBy, «b1.B.J1B.03.01 [IpoextupoBanue cucrem ynpasienus», «b1.B.J1B.03.02 [Ipoek-
TUPOBAHUE AIEKTPOTEXHUUECKUX cUCTEM», «IIpon3BoicTBEHHas npakTUKa (IpelIuIIOMHas
MIPaKTHUKA)».

Jucnunnuza «MHUKPOIIPOLECCOPHBIE YCTPOMCTBA CUCTEM YIIPABIICHUS» YaCTUYHO pea-
nau3yercs B (popme MpakTUYecKor moAroToBKU. [IpakTryueckas moAroToBka OpraHu3yeTcs myTeM
BBITNIOJIHEHUSI KyPCOBOI'O TPOEKTUPOBAHMUSL.

Jucuunnuza «MHUKpPOIIPOIIECCOPHBIE YCTPOMCTBA CUCTEM YIIPABIICHUS» B PAMKaX BOCIIH-
TaTeNbHON pabOTHI HampaBiieHa Ha (OPMHUPOBAHUE Y O0YJAIOIINXCS aKTUBHON TPKIAHCKOM
MO3MIINY, YBRXKEHUS K IpaBaM U cBOOOJ1aM YelloBeKa, 3HaHUs PaBOBbIX OCHOB U 3aKOHOB, BOC-
MUTaHHE YyBCTBA OTBETCTBEHHOCTHU WJIM YMEHHUS apryMEHTHUPOBATh, CAMOCTOSTEIBHO MBICIHUTD,
pa3BUBAET TBOPUECTBO, MPOPECCUOHATBHBIE YMEHUS WM TBOPUECKU PAa3BUTON JIMYHOCTH, CH-
CTEMbl OCO3HAHHBIX 3HaHUM, OTBETCTBEHHOCTH 32 BBINOJIHEHHE YUeOHO-IIPOU3BOICTBEHHBIX 3a-
JaHUM U T.J.

4 O0beM TUCHUNIHHBI (MOAYJIs1) B 3a4€THBIX eIHHUIIAX C YKA3AHHEM KOJIHYECTBA
aKajgeMHYecKHX YacoB, BbIJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcsi ¢
npenoaaBateieM (10 BUAAM Y4eOHBIX 3aHATHI) H HA CAMOCTOATEIHLHYI PadoTy
00y4Yar I XCS

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBiseT 9 3.e., 324 akaa. yac.
Pacrnipenenenrie oo6beMa AMCIMITINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tadymue 2.

Tabnuna 2 — O6beM TUCHUILTUHBI (MOIYJIS) IO BUJIAM YUeOHbIX 3aHSATHI

Bcero akagemu-

O0beM TUCHUNIINHBI
YeCKHUX 4aCO0B

OO0mmast TpyA0€MKOCTh TUCITUTUTHHBI 324

KonrakTHas aynuropHasi padora o0y4aroummxcs ¢ npenoaasareseM (1o 116
BH/JIaM Y4eOHBIX 3aHSATHII), BCEr0o

B ToMm uucie:

3aHSATHUSA JIEKIIMOHHOT0 TUNA (JICKIIUHA U UHBIE YU4eOHBIC 3aHATHUS, TIPEIY- 52
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

CMaTpUBAIOIIUE IPEUMYIIECTBEHHYIO Mepeaady y4eOHOi nHpopMaIuu me-
JTAarOTU4eCKUMHU paOOTHUKAMM)

3aHAITHSI CEMHHAPCKOI0 TUIA (CEMUHAPBI, MPAKTUUECKHUE 3aHITHSI, TPAK- 64
TUKYMBI, 1a00opaTopHbIe paboThl, KOJJIOKBHYMBI M MHBIC aHAJIOTUYHBIE 3a-
HATHUS)

B TOM 4YHKCIIe B OpMe MPAKTUYECKON TOATOTOBKH: 16
CamocrosiTesibHAsi padoTa 00y4aOIIMXCS U KOHTAKTHasi padoTa, BKIIIO-
qarouasi IpynnoBbie KOHCYJIbTAIlMU, HHIUBUIYAJIbHYIO paboTy 00y4aro-
HIMXCS C MPEenoiaBaTessiMU (B TOM YUCIIE WHINBUAYAIbHbIE KOHCYIbTALIUN); 208

B3aMMOJICHCTBHE B AJICKTPOHHOU MH(DOPMALIMOHHO-00pa30BaTeILHOM cpeie
BY3a

[TpomexxyTouHast aTTecTanus ooyJarmuxcs —3adet ¢ onenkoi(2), PI'P, KIT

5 Conep:xkanue TUCHUILIMHBI (MO/YJIs1), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3aeiam)
€ YKa3aHHMeM OTBeJICHHOI'0 HA HUX KOJIHYeCTBAa aKa/IeMUYEeCKUX YaCOB M BUI0B

y4eOHoii padoThI

Tabmuna 3 — CTpyKTypa ¥ CoAepKaHUE TUCITUTUINHBI (MOJTYJIIS)

Bupl yaeOHOM pabOThI, BKJIFOYAsT CAMOCTOSI-
TENBHYIO PAa0OTy 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrtakTHas padota
HaumeHoBaHMe pa3feiioB, TEM U COAEPKaHUE npernoJiaBaTesisi ¢ 00yJaroUMMUC
MaTepuaia Jlekiuu | Cemunap- | JlabGopa-
CKHe TOPHBIC CPC
(mpakTu- | 3aHATHS
YECKUE
3aHSITHS)
4 cemectp
Tema 1 IlpencraBinenue g1aHHBIX B HU(POBBIX ) ) 4
BBIUNCIIUTEIBHBIX YCTPONCTBAX.
Tema 2 [loHsATHE JIOTHUECKOM TIEPEMEHHON U
noruyueckor GyHkuu. Jlornueckue ornepamuu.
[Tony4yeHune TIOru4ecKoro BeIpaXKeHus o Tad- 4 4 4
JIUIIe UCTUHHOCTH U oOparHas 3anava. [Toctpo-
€HHUE CXEMBI 110 JIOTHYECKOMY BBIPAXKECHUIO U
oOpaTHas 3ajaua.
Tema 3 [ToHsATHE KOMOMHAITMOHHON JIOTHYECKOM 2 ) 4
cxeMmsbl. Jlemmdparop u MyJIbTHILIEKCOD.
Tema 4 ITonycymmarop. Cymmarop. MHoropas-
PAIHBIN IBOWYHBIN cyMMaTop. Peannzanns > 2 4
olepanyy BEIYUTAaHUS Ha 6a3e MHOTOpa3psIHO-
ro IBOMYHOTO CyMMaTopa.
Tema 5 Tpurrepsl. Tunsl Tpurrepos. Onpene-
snenue. Tabmuna uctuHHOCTH. CXEMOTEXHHUKA. 6 6 16
BpemenHble guarpaMmmbl pabOTHI.
Tema 6 Peructps! u cuetunku. Kinaccuguka-
musi. CxemorexHuka. [IpuHimn paboTel napan- 2 2 12
JIEIbHOTO PETUCTPa M CYMMUPYIOLIETO CUETUH-




HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO pPabOTy 00Y4aOUINXCS U TPYL0EM-

KOCTb (B yacax)

KonrakTHas padora
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(mpaktu- | 3aHATHSA
YECKHUe
3aHSTHUS)
Ka. Bpemennas quarpamma paboThl CyMMHpY-
IOLIET0 CUETUYHKA
Tema 7 CxeMOTeXHUKa IOCTOSIHHOM U omnepa-
TUBHOU NaMATH. [IOpANOK CUMTHIBAHUS U 3aIU- 4 4 16
CHU MOCTOSIHHOM U onepatuBHOM namstu. ['pa-
¢duaeckre 0003HAYCHUST MEKPOCXEM TTaMSITH.
Tema 8 HaznaueHne OCHOBHBIX (DYHKI[MOHAJIb-
HBIX y3JIOB IIEHTPAJIbHOIO IIpoLEccopa. ) ) 16
Pabounii uk1 nmporeccopa. ManmHHBIN UK.
MamuHHBI TakT. [ToHsATHE MUKPOKOMaHBL.
Tema 9 [IpuHuunm paboThl poLeccopa.
Opranu3zanus yCTpouCcTBa yIrpaBiieHUs Ha 6aze 4 4 16
aBTOMATa C )KECTKOMU JIOTMKOM.
5 cemecTp

Tema 10 Knaccuduxanus n 6a30BbIe apXUTEK-
Typbl MUKPOIIPOLIECCOPHBIX cucTeM: I'apBapn-
CKas apxuTekTypa; apxurekrypa ®on Helimana 2 2 8
(Crendopackas apxutektypa). Haznauenue
¢yHK1MoHaIbHBIX Y3108 MIIC.
Tema 11 O6mmue xapakTepuCTUKH, PYHKIHO-
HaJIbHBIN COCTaB, apXUTEKTypa sApa U OPraHHu- 2 1 2 8
3a1us NaMaTu 6a30BOro MUKPOKOHTPOJLIEPA.
Tema 12 Kpatkoe onucanue KOMaH1 si3bika Ac- ) 1 4 ]
cemOep.
Tema 13 [lopTel BBOJ1a-BBIBOJA 2 1 2 8
Tema 14 /Tlupextussl si3bika Accemoiep. [Ipué- 4 1 ) 3
MBI TPOTPAMMHUPOBAaHMSI Ha s3bIKEe AccemOiiep
Tema 15 KpaTkuii 0630p s35IKOB IPOrpaMMu-
poBaHMsI MUKpOKOHTposiepoB. Ctpykrypa Cu- 2 2 2 8
nporpamMmMbl. OObsIBI€HHE IEPEMEHHBIX.
Tema 16 Onepauny ¢ NEPEMEHHBIMU U PETH- 5 5 16
CTpaMH.
Tema 17 Onepauuu u onepatopsl si3b1ka CH. 2 2 2 8
Tema 18 OyHk1IMN OIB30BATENS U MPEPHIBA- > ) 2 4
Hus. Cuctema npepbiBaHUN
Tema 19 Taiimepsl 2 2 2 16
Tema 20 Ananoro-un¢ppoBoii mpeodpa3oBareb 2 2 12
1Toro 52 12 52 208
10 JMCHUIIHHE




6 BHeayauTopHasi cCaMOCTOSITeJIbHASI pa00Ta 00y4aKOIIUXCH M0 TUCHUILIMHE
(MmonyJ10)

[Ipy mIaHUPOBAaHWUU CAMOCTOSITENILHOM pPabOTHl CTYACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCSI CICAYIOIINM PACIIPEACIICHUEM YaCOB Ha CAaMOCTOATENbHYIO paboTy (Tabiumna 4):

Tabnuua 4 — PekoMeH1yeMoe pacupe/ielicHHe YacoB Ha CAMOCTOSITEIILHYIO paboTy

KoMnoHeHTBI caMOCTOSATEIBbHOM PadoThI KoanuecTBo yacoB
N3ydeHne TeopeTuueCcKuX pa3iesioB TUCIUTIIMHBI 86
IToaroToBKa K 3aHATUSAM CEMUHAPCKOTO TUIIA 42
IToaroroska u ohopmieHue PI'P KII 80
208

7 OueHoYHbIE CPeCTBA /I NPOBEAeHNS TEKYILEero KOHTPOJIs
H MPOMEKYTOYHOM aTTeCTAlUM 00y4al0UIUXCH M0 JUCHMILIHHE (MOIYJII0)

@DOHJI OLIEHOYHBIX CPEJCTB UIsl IPOBEIEHUS TEKYLIEr0 KOHTPOJIA YCIIEBAEMOCTH U IPO-
MEKYTOYHOM aTTecTaluuy npenacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJaHUN WJIM MHBIX MaTepUaloB, HEOOXOIUMBIX I
OIICHWBAHUSA PE3yJIbTATOB OOYYEHHUs MO JUCIHHMILIMHE (MOIYIIO), MPAaKTHKE XPAHUTCSA Ha Ka-
benpe-pazpaboryrke B OyMa)kHOM M 3JIEKTPOHHOM BHU/IE.

8 VYueOHo-MeTOonMuYeckoe HW  HMHPOPMANMOHHOE oOOecredyeHHe JTUCHMILIMHBI
(MoayJis)

8.1 OcHoBHas quTEpaTypa

1. OcHOBBI MUKPOIPOLIECCOPHON TeXHUKHU: yueOHoe mocodue / B.A. Eropos. — Komco-
Moiibck-Ha-Amype: ®I'BOY BO «KHAI'TY», 2017. - 129 c.

1) 2. MUKpOKOHTPOJUIEPHI Il CUCTEM aBTOMAaTUKH: Y4eOHOoe mocobue [DNeKTpOHHbIH
pecypc] / BomoBozoB A.M. — Bomnorna : Undpa-Uuxenepus, 2016. - 164 ¢. // ZNANIUM.COM
. ANeKTpoHHO-OMOnuoreynas cucrema. — URL: http: // znanium.com/ bookread2.php?book
=232504 (nata obpamenusi: 19.05.2021). — Pexxum nocryna: 1o nojanucke.

2) 3. IIpakTHyeckoe pyKOBOJCTBO MO MPOrpaMMHUpPOBaHUI0 STM-MUKPOKOHTPOJUIEPOB:
YuebHoe mocodbue [Dnextponubiii pecypc]| / Topraes C.H., Tpuryo M.B., Mycopos U.C. -
Tomck: U3n-Bo Tomckoro nonutex. yauepcutera, 2015. - 111 ¢. / ZNANIUM.COM : snek-
TpoHHO-OMOmMoTeyHast cucrema. — URL: http: // znanium.com/ bookread2.php?book =443646
(mara obpamenus: 19.05.2021). — Pexxum poctymna: 1mo mommcke.

8.2 [MomosHuTesbHas JJUTEpPaTypa

3) 1. llecrepkun, A.H. Cucrema MopenupoBaHus M UCCIEAOBAHUS PAIMO3IEKTPOHHBIX
ycrporictB Multisim 10 [Dnextponnsiit pecypc] / A.H. lllecrepkun. — M.: IMK Tlpecc, 2012. - 360
c. // ZNANIUM.COM : snexTpoHHO-OnOmmoreunas cucrema. — URL: http: // znanium.com/
bookread2.php?book =548154 (marta obpamenus: 19.05.2021). — Pexxum moctyma: 1o Mo IiucKe.

4) 2. TIlapteika, T. JI. [lepudepuiiabie ycTpoicTBa BHIYUCIUTENBHON TEXHUKU: YUeOHOE
nocobue [Dnextponusiii pecypc| / T.JI. Tlapteika, M.W. [lonos. - 3-e u3n., ucnp. u gom. - M.:
®opym: HULL UHOPA-M, 2014. - 432 c. // ZNANIUM.COM : >neKTpOHHO-OUOIHOTEYHAs CH-
crema. — URL: http: // znanium.com/bookread2.php?book=537779 (nara obparmenus: 19.05.2021).
— PexxuM nocryma: 1o noamnmcke.

5) 3. Apxutekrypa OBM U BBIUHCIUTENBHBIX CUCTEM: Y4YeOHUK [DneKTpoHHbIN pecypc] /
H.B. Makcumos, T.JI. [lapteixa, M.W. Tlonos. - 5-e uzn., nepepad. u gorm. - M.: ®opym: HULL NH-
®OPA-M, 2013. - 512 c. // ZNANIUM.COM : snextpoHHO-OnOmoTeyHas cucrema. — URL: http:
// znanium.com/ bookread2.php?book =294504 (nara oOparmenus: 19.05.2021). — Pexxum nocryna:
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110 IIOAIMHUCKE.

8.3 Meroauveckue yKazaHus JJIsl CTYI€HTOB 110 OCBOEHHIO TUCIHILIHHBI

1. UccrnenoBanue TUCKPETHBIX CXEM C MOMOIIbBIO anreOpsl JIOTUKH: Meronnyeckue yka-
3aHUs K J1abopaTtopHoii paboTe mo Kypcy «OCHOBBI MUKPOIpOIiecCOpHO TexHukm» /Coct. B.A.
Eropos. — Komcomoibck-Ha-Amype: Komcomolbekuii-Ha-AMype roc. TexH. yH-T, 2011. — 12 c.

2. Apu(pMeTHKO-IOTHIECKOe YCTPOHCTBO: MeTtonndyeckue yka3zaHus K 1abopaTopHO# pa-
6ote no Kypcy «OcHOBBI MUKpoTporieccopHoit TexHuKn» /Coct. B.A. EropoB. — KomcoMonbck-
Ha-Amype: Komcomonbsckuii-na-Amype roc. Texs. yH-T, 2011. — 8 c.

3. Tpurrepsl: MeTonuueckue ykazaHusi K JiabopatopHoil pabore mo kypcy «OCHOBBI
MUKponporeccopHor TexHuku» /Coct. B.A. Eropos. — Komcomonbck-Ha-Amype: Komcomors-
CKuii-Ha-AMype roc. TexH. yH-T, 2011. — 12c¢.

4. Opranuzanus maMatd: MeToauuecKkue yka3zaHHs K Ja0opaTopHOi pabore mo Kypcy
«OcHoBBI MuUKponponeccopHoir TexHuku» /Coct. B.A. Eropo. — Komcomomnbck-Ha-AMmype:
Komcomonbckuii-na-AMype roc. TexH. yH-T, 2011. — 9 c.

5. Pabota ¢ mopramMu BBOJa-BbIBOAA: MeToauueckue yka3zaHus K jgabopaTopHoil pabore
o Kypcy "Mukpornporeccopabie yerpoiictBa cuctem ympasieHus" /Coct. B.A . Eropos - Kom-
comonbck-Ha-AMype: PI'BOY BO «KHAI'TY», 2017. - 6 c.

6. [IporpammupoBaHue MUKPOKOHTPOJLIEPOB Ha s3bike Cu. OnepaTtopsl.: Meronnueckue
yKa3aHud K J1abopaTopHoii paboTe mo Kypcy "MHKpONpOIecCOpHbIe YCTPOMCTBA CUCTEM YIIPaB-
nenus" /Coct. B.A.Eropos - Komcomoinbck-Ha-Amype: DI'BOY BO «KHAT'TY», 2017. - 11 c.

7. Betpoennslit ananoro-muppoBoii npeodpasoBarenb MUKpoKOHTpoiiepa ATmega 128:
Meronuyeckue ykazaHus K j1abopaTopHoi paboTe mo Kypcy '"MHKpOIIpOLECCOpHbIE yCTPOM-
ctBa cuctem ympasienus" /Coct. B.A.Eropos, E.M.Edumo - Komcomonbck-Ha-Amype:
I'OYBIIO «KHAI'TY», 2008. - 11 c.

8. PaboTta c BHEIIHMMH TpEephIBaHUSIMH.: MeToArnuecKue yKa3aHus K Jia-00paTOpHO pa-
6ore mo Kypcy "MuKporpoieccopHbie ycrpoiicTBa cucteM yrpas-ieHus" /Coct. B.A.Eropos -
Komcomonsck-Ha-Amype: PI'BOY BO «KHAI'TY», 2017. -9 c.

9. lllecTHaamaTupa3psaHbie TaiMepbl: MeTonnueckue ykazanus K JJabopatopHou padoTe
o Kypcy "MukpormpolieccopHsie ycrpoiictBa cuctem ympasieHus" /Coct. B.A.Eropos - Kowm-
comoinbck-Ha-AMype: PI'BOY BO «KHAT'TY», 2017. - 13 c.

8.4 CoBpemenHble mnpogeccuoHaIbHbIe 0a3bl JaHHBIX M HH(pOPMANMOHHbIE
CNPaBOYHbIE CHCTEMbI, HCI0JIb3yeMble NPH OCYLIEeCTBJIEHUN 00Pa30BaTEIbHOIO
npouecca no JUCHUIINHE

1) znanium.com: 3J€KTPOHHO-OMOIMOTEUHAs cucTeMa : cailt. — Mocksa, 2021 — OOO
«3nannym» — URL: http://www.znanium.com (aara o6pamenus: 01.06.2021). — Pexxum nocty-
na: JUIst 3apeTUCTPUP. TOIb30BaTEICH.

2) consultant.ru: nHGOpPMaLMOHHO-CIIpaBOYHAasA cucteMa «KOHCYIbTaHT IJIFOCY : CaMT.
— Mockaga, 2021. — URL: http://www.consultant.ru (mata obpamenus: 29.04.2021). — Pexxum no-
CTyna: JUis 3aperUCTPHUp. MOIb30BATENEH.

3) iprbookshop.ru: snexTponHo-OMOMMOTEYHAsT cuctema : cait. — Caparos, 2021 —
000 «Kowmmnanus "Ai#i [Tu Ap Menua"» — URL: http:\\www.iprbookshop.ru (1ara o6pamenus:
01.06.2021).

8.5 Ilepeuennr  pecypcoB HH(GOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH
«HTepHET», HEOOXOAMMBIX /IJISl OCBOCHUS TMCHMILUIUHBI (MO1YJIs1)

1) Datasheet ATmegal28.- Paszmen caiita  «microchip.com». —  URL:
https://www.microchip.com/wwwproducts/en/ATmegal28#datasheet-toggle (mara oOpamenus:
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https://www.microchip.com/wwwproducts/en/ATmega128#datasheet-toggle

19.05.2021).

2) Microchip Studio for AVR and SAM Devices 7.0.2542 Offline Installer. - Pa3gen caii-
ta «microchip.com». — URL: https://www.microchip.com/en-us/development-tools-tools-and-
software/microchip-studio-for-avr-and-sam-devices (aara oopamenus: 19.05.2021).

8.6 JIuueH3HOHHOE MPOTrPaMMHOe o0ecrnedyeHne, UCIOJIb3yeMoe NPHU
OCYylIeCTBJIEHMH 00Pa30BaTeJbLHOI0 MpoLecca Mo JMCUUILIHHE

Tabmuua 5 — [lepeyeHp UCTIONB3yeMOTr0 IPOrPAMMHOTO 00eCTIeUSHHSI

Haumenosanue 110 PexBU3UTHI

Microchip Studio for AVR and | CBoOoHast TUIIEH3US, YCIOBHS UCIIOJIb30BaHUS 110 CCHUIKE:
SAM Devices 7.0.2542 Offline | https://www.microchip.com/en-us/development-tools-tools-
Installer and-software/microchip-studio-for-avr-and-sam-devices

9 OpraHu3anuOHHO-TIEAATOTNYeCKHUE YCIOBUS

Opranuzanus o6pa3oBaTeIbHOIO MPOLECCa periJaMeHTUpyeTcs y4eOHbIM IJIAHOM M pac-
NUCaHUeM y4eOHBIX 3aHATHH. fI3bIK 00ydyeHus (mpenopaBaHMsl) — pyccKuid. [[ns Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS IPOIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU OOydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOLIMX JUCHUILIMH U NPO(EeCCHOHAIBHBIX MOY-
Jelf, OCBOGHHBIX B IPOIIECCE MPEIIIECTBYIOIETr0 00y4eHHsI, KOTOPbI 0CBOOOXKAAaeT 00yyaroIe-
rocsi OT HEOOXOIMMOCTH UX TOBTOPHOT'O OCBOEHHUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJOTHHI

VY4ebHblil npolecc NpH NpernojaBaHuy Kypca OCHOBBIBAETCS HA UCIOJIb30BAHUU TPau-
LMOHHBIX, THHOBALIMOHHBIX U MH(MOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOrMH. Tpaaunuon-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU IPEACTABICHbI JEKIUSIMU U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUN UCIIONB3YIOTCA B BUJE LLIUPO-
KOTO IIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (OPM MpoBeaeHUs 3aHATuil. THpOopMalmoHHble
o0pa3oBaTe/ibHblE TEXHOJOTUU PEATU3YIOTCS MYTEeM aKTUBU3AIMM CaMOCTOSTEIbHONW pPadOThI
CTYZICHTOB B MH(OPMALIMOHHOHN 00pa3oBaTelbHOIl cpefe.

9.2 3aHATUA JEeKIIUOHHOT0 THIIA

JIeKIMOHHBIN KypcC MpeanojaraeT CUCTEMaTU3UPOBAaHHOE U3JI0KEHWE OCHOBHBIX BOMPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeynpeaIuTh CTYI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH KypcC.

JIeKIIMOHHBIN KypC JOJDKEH AaBaTh HAaMOONbLIMKA 00beM MH(OpManMu U 0OecreunBaTh
Oosee riry0oKoe MOHMMaHHE y4eOHBIX BOIPOCOB NP 3HAUMUTEIHHO MEHbIIEH 3aTpaTe BpEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYeHHE MaTepHara.

9.3 3aHATHS CEMUHAPCKOIO THIIA

CemuHapcKue 3aHATHS MPEICTABISAIOT COOON NeTaan3alMIo JEKIIHOHHOTO TEOPETUYECKO-
ro MaTepuasa, POBOATCS B LIEAX 3aKPEIIEHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IeIbl.

OcHoBHO# (hopMOIi POBECHHUS CEMHUHAPOB SBISIETCS 00CYXkJIeHHe Hauboee npodsem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM Te€MaM, a Takke pa30op MPUMEpPOB M CUTyallUi B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOJIUYECcKOil mo-
MOIIIM ¥ KOHCYJIbTUPOBAHHE CTYJEHTOB I10 COOTBETCTBYIOLIIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKHUX 3aHATHAX OLIECHUBAETCSA IO CIEAYIOLUIUM KPUTEPUIM:

* OTBETHI Ha BOIIPOCHI, MPeAIaraeMble NMPerno/iaBaTeseM;

* y4acCTHE B IUCKYCCHSIX;


https://www.microchip.com/en-us/development-tools-tools-and-software/microchip-studio-for-avr-and-sam-devices
https://www.microchip.com/en-us/development-tools-tools-and-software/microchip-studio-for-avr-and-sam-devices

* BBIIIOJIHEHUE NPOEKTHBIX U MHBIX 3aJjaHU;

* ACCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHUN 3aHATHH.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBIJIKM HA MCTOYHMKHU.

Jloknaznsl ¥ ONIIOHMPOBAHME JIOKJIAJOB IIPOBEPSAIOT CTEIEHb BIIAJCHUS TEOPETHUYECKUM
MaTEepUajIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOrOCTh PACCYKACHUM.

OneHuBaHUE 3a/1aHUl, BBIIIOJIHEHHBIX HAa CEMUHApCKOM 3aHSATUH, BXOAUT B HAKOIUICH-

HYIO OIICHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yYaOIIUXCS 10 JUCHUIINHE (MOAYJIIO)

CamocTtosTenbHas paboTa CTYIEHTOB — 3TO IMPOLIECC AKTHUBHOTO, IIeJIEHAIPAaBICHHOTO
NPHOOPETEHUsS] CTYJACHTOM HOBBIX 3HAHWH, YMEHUN 03 HEMOCPEACTBEHHOTO y4JacTHsl Mpernoia-
BaTeJsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ybTaTOB AEATEIBHOCTH 00YYaIOIEerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTH3alvs U 3aKPEIUICHUE MOTYYECHHBIX TEOPETUUCCKUX 3HAHUN U MIPAKTUYECKUX
YMEHHH CTY/ICHTOB;

- yr1yOJICHHE U paclIMpPEHUE TCOPETUUCCKUX 3HAHMIA,

- (hopMHpOBaHHE YMEHUHN HCIOJIB30BAaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIIMIO,
CIIELUATILHYIO JTUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHKE CAMOCTOSITEIILHOCTH MBIIIJICHUS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K cCaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aluy;

* pa3BUTHUE UCCIEAOBATEIBCKUX YMEHHUI U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBIISITHCS WHIUBUYAIbHO WM TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BbEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHomorust OpraHu3ali CaMOCTOSTEIHLHOM PabOThI CTYICHTOB BKJIFOYAET MCIIOIb30Ba-
HUE HMHPOPMAIIMOHHBIX U MaTePUATbHO-TEXHUYECKUX PECYPCOB YHHUBEPCUTETA.

KoHTponib pe3ynbTaToB BHEAYyTUTOPHOW CaMOCTOSITEIbHOW PabOThl CTYACHTOB MOMKET
MPOXOIUTH B MUCbMEHHOM, YCTHON WIIM CMEIIaHHOM dopme.

CTyneHTsl JOHKHBI MOIXOIUTH K CaMOCTOSITEIBHOM paboTe Kak K HaWBaKHEHUIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €IUHCTBA B3IJISIOB HA
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTPE/ICTICHHBIX HABBIKOB U MCIIOIB30BaHUs podec-
CHOHAJILHOU TUTEPaTYpHI.

9.5 MeTroanuecKkue yKa3aHus JJIA 00y4alOUIMXCs 110 OCBOEHUIO TN CIUNITHHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIMMCS LE1ecO00pa3HO BBHIMOIHATH CIEAYIOIINe
pEKOMEHIANNH:

1. U3yuenne yuyeOHOM TUCHUIUIMHBI JODKHO BECTHCH CUCTEMATHUECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena no y4eOHUKY WIIM KOHCIEKTHBIM MaTepuanam
PEKOMEH/IyeTCsl 110 MaMSATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/ICICHHUS, TIOHIATUS pa3fie-
na.

3. Ocoboe BHMMAaHUE CIIeAYET YACIUTh BHIMOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
SAM 1 UHAWNBUAYAJIbHBIM KOMILJICKCHBIM 3aJaHHUAM Ha CAMOCTOATCIIbHYIO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITEIBHO, 3a/1a€TCs Ha JIEKLUAX MPEero-
naBatenieM. MM ke aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPUOJUYECKON
HaY4HOM uTeparype) Juist 0oJiee JeTalbHOTro OHUMAaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIHH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATh OCHOBHBIE ONpPEIEICHUs U (PAKTHI;

* IOBTOPUTDH SaKOHCHeKTHpOBaHHBIﬁ Ha JICKOIMOHHOM 3aHATUH MaTCpual U JOIIOJIHUTH
€ro ¢ y4eTOM pEeKOMEH/JOBAHHOM MO JAHHOM TeMe JIUTepaTyphl;
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* UIBYYUTb PCKOMCHIAOBAHHYIO JIMTCPATYPY, COCTABIIATH TC3UCHI, AHHOTAIUN 1 KOHCIICKTBI
HanboJee BaXKHBIX MOMCHTOB;,

* CaMOCTOATCIIBHO BBIIMMOJIHATH 3a/IlaHUS, aHAJIOTUYHBIC IPCAJIaraCcMbIM Ha 3aHATUAX

* UCITIOJIB30BATh JJIsI CaMOIIPOBEPKHU MaTCpHaJIbl (bOH,I[a OLICHOYHEBIX CPEACTB.

B xone JeKHHOHHBIX 3aHATHH HE0OXOAMMO BECTU KOHCIIEKTHPOBAaHUE y4eOHOIo mare-
puana. O0paiiare BHUMaHUE HA KaTeropuu, (GOpMyITUPOBKH, PACKPHIBAIOLINE COJIEP)KAHUE TeX
WIM MHBIX SIBJICHUH U MPOLIECCOB, HAYYHbIE BBIBOJBI U MPAKTUUECKUE PEKOMEHIALNH, IOJIOXKH-
TEJIbHBIA OIBIT B OPATOPCKOM HCKYycCTBe. JKenaTenbHO OCTaBUTh B Pa0OYMX KOHCIEKTaX MOJI,
Ha KOTOPBIX J€JIaTh OMETKH U3 PEKOMEHIOBAaHHOM JIUTEPATypPhl, JOIOJIHAIOIINAE MaTepHall IIpo-
CIIYIIAaHHOM JIEKI[MH, a TAK)K€ MOJYEPKHUBAIOLINE 0COOYI0 BaXHOCTh TE€X WM MHBIX TEOpETHYE-
CKHX IOJIOKEHUH. 3aaBaTh MPENOAaBaTel0 YTOYHSIIOIIME BOIIPOCH] € LIENIBI0 YICHEHUS TEope-
TUYECKUX ITOJIOKEHUM, PA3PEIICHHs] CIIOPHBIX CUTYALUH.

IIpy moAroToBKE K NPAKTHYECKUM 3aHATHAM HAYMHATH HAJ0 C U3y4EHHUSI PEKOMEH0BAH-
HOU nuTeparypsl. Heo0X01MMO MOMHHUTE, YTO HA JIGKIIMK OOBIYHO PACCMAaTPUBAETCS HE BECh Ma-
TepHall, a TOJIBKO €ro 4acTb. OcTanbpHas €ro 4acTh BOCIIOJIHAETCS B MPOLIECCE CAMOCTOATEIbHON
pabotel. B cBsizu ¢ 3THM paboTa ¢ peKOMEHIOBaHHOHM JUTEeparypoil o0s3arenpHa. Ocoboe BHU-
MaHME IPU 3TOM HEOOXOIUMO OOpaTUTh Ha COJEp)KaHHE OCHOBHBIX IIOJIOKEHUI U BBIBOJOB,
00BsICHEHUE SIBICHUH U (PAKTOB, YSICHEHHE TPAKTUYECKOTO MPUIIOKEHUS PACCMAaTPUBACMBIX TEO-
peTndecKkux BorpocoB. B mporecce 3T0il paboThl HEOOXOIUMO CTPEMHUTHCS OHATH U 3alIOMHUTh
OCHOBHbBIE TOJIOXKEHHUS PACCMAaTPUBAEMOI0 MaTepuasa, MPUMEPHI, MOSCHSIOLIUE €ro, a TaKxkKe
pa3o0paThCs B UIUTIOCTPATUBHOM MaTepHale.

PacuéTtHo-rpaduyeckasi paboTa OpHCHTHPOBAHA Ha (OPMHUPOBAHUE U PA3BUTHE Y 00Y-
YAIOIIMUXCS YMEHUN U HAaBBIKOB IPOCKTUPOBAHUS U NMPEACTABICHUS PE3YyIbTaTOB UX MIPOECKTHON
JESTEIBHOCTH C YYETOM U MCIOJb30BaHUEM JICHCTBYIOIIMX HOPMATUBHBIX U METOJUYECKUX J10-
KYMEHTOB YHUBEPCUTETA.

B xome paboThl CTYyAEHTHI 3aKPEIISIOT TEOPETUUECKUE 3HAHUS, MOyYEeHHBIE TIPU U3yde-
HUM JUCLUIUIMHBL, TIyO’ke 3HAKOMATCS C anmapaTHON opraHu3anuedl ¥ NpUHIUIAMU paboThl
M (POBBIX BHIYMCIUTENBHBIX YCTPOUCTB.

B nepuon pabotel Hax PI'P cTyaeHTHl mony4aroT MpakTHYECKHE HaBBIKM MOJAEIBHOTO
IPOEKTUPOBAHUS IUPPOBBIX BBIYMCIUTENBHBIX YCTpOMCTB. PacuerHo-rpaduueckas pabora
MO3BOJIAET JIyYllle TOHATH M YCBOMTH B3aUMOCBSI3b JJIEMEHTOB BXOJSLIMX B COCTaB MHUKpPO-
KoHTposiepa. CTyAeHTbl y4yaTcsi NPUHMMATh OOOCHOBAHHBIE PELIEHUS IyTeM CpaBHEHUS
BapMaHTOB, JIOTMYECKUX CYKICHHWM, PAaCCMOTPEHMsI OCHOBHBIX TEOPETHUYECKUX IIOJIOKEHUII;
YMEHMIO KPaTKO U TOYHO M3JIaraTh X0/ pELIeHMs.

ITpu BbIMONTHEHUH pabOTHI CTYAEHTHI INTy0kKe N3Y4atoT OCHOBHYIO U CIELUAIbHYIO JINTepa-
Typy 1O HU(PPOBOIl MUKPOCXEMOTEXHHUKE U MPUHIMIIAM OPraHU3alUU U(PPOBBIX BHIYUCINUTEb-
HBIX YCTPOHCTB, yyaTcsi paboTaTh CO CIPaBOYHUKAMHU.

[losicHuTenpHas 3amMcka JIOJDKHA COJIEP’KaTh: BBEJIEHUE, BAapUaHT 3a/laHusl, OCHOBHYIO
4acTh (pacueThl CO BCEMHU MOSICHEHUSIMHU, CXEMBI Pa3pabOTaHHbIX y3JI0B MUKPOKOHTPOJLIEPA, pe-
3y/lbTaThl MOJAEIIMPOBAHUS MUKPOKOHTpoJUiepa Ha DBM), 3akiitoueHue 1 CUCOK MCIOIb30BaH-
HBIX UCTOYHUKOB. OCHOBHYIO 4acTh, COTJIACHO TPeOOBaHUAM TEXHUYECKOTO 3a/1aHus, pa30UBaOT
Ha paszieibl U MOoJpa3/iesbl, Ha3BaHWE KOTOPBIX JIOJDKHO COOTBETCTBOBATh MX OCHOBHOMY CO-
JEPIKAHUIO.

Beimonnennsii Bapuant PI'P nomkeH ynoBIETBOPSATP HOPMATHUBHBIM JOKYMEHTaM YHH-
BEPCUTETA, C KOTOPBIMU MO>KHO O3HAKOMUTBCS B OTJIEJI€ CTAaHJAPTU3ALMN NN HAa CAiTe YHUBED-
cuteta. OTCTYIUIEHHSI OT YKa3aHHBIX TPEOOBaHUN MOTYT CIYXKUTh OCHOBaHHMEM JUIs BO3BpaTa
IIPOEKTa Ha UCIPABIICHUE.

KypcoBoe npoexTupoBaHue opueHTHPOBAHO Ha (OPMUPOBAHME U Pa3BUTHE y O0yyaro-
LIMXCS YMEHHUI U HaBBIKOB IIPOEKTHPOBAHUS U MPEICTABICHUS PE3YIbTATOB UX MPOEKTHON Jesl-
TEIbHOCTU C YYETOM U HCIIOJIb30BAHUEM JEHCTBYIOIIMX HOPMATHBHBIX M METOAMYECKUX JOKY-
MEHTOB YHUBEPCUTETA.
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B xozne KypcoBOro npoeKTUPOBaHUs CTYAEHTHI 3aKPEIUISIIOT TEOPETUUECKUE 3HAHUS, TOJTY-
YEHHbIE [IPU W3YYEHUM TUCLMIUIMHBI, INTy0)Ke 3HaKOMSATCS ¢ MPAaKTUYECKHMMU METOJaMH paspa-
OOTKM CHUCTEM YIIPABIIEHUS TEXHOJIOIMUYECKUMHU YCTAHOBKAaMHU.

B nepuon paboTel Hag KypCOBBIM MPOEKTOM CTYAEHTHI NOJIY4atOT MPAKTUYECKHE HABBIKU
IIPOCKTUPOBAHMS alllapaTHOM M MPOTrPaMMHOM 4acT€ MUKPOKOHTPOJUIEPHOW CUCTEMBI YIIpaB-
JIEHUs, BBIOOPA 1aTYMKOB U MCIIOJHUTEIbHBIX MEXaHU3MOB, IPOU3BOIAT pacueT U BBIOOP CHIIO-
BOTO KOMMYTHpYIOIIETO0 o0opynoBanus. Pabota Hax KypCOBBIM HPOEKTOM MO3BOJSET JydIle
HOHATh U YCBOMUTH MPUHLUIIBI OPraHu3aluy HU(POBBIX ynpaBisommx cucteM. CTyI1eHThI ydaT-
Csl IPUHUMATh OOOCHOBAHHBIC PEIICHHS IyTeM CPABHEHUS BapUAHTOB, JIOTUYECKUX CYKICHUH,
PacCMOTPEHHsI OCHOBHBIX TCOPETHUECKUX IOJIOKEHUH; YMEHHUIO KPAaTKO M TOYHO M3JIaraTtb XOJ
peleHus.

IIpu npoeKTUpOBaHUU CTYAECHTHI INIy0XKe U3y4aroT OCHOBHYIO U CIIELUAIIBHYIO JTUTEPATypy
CXEMOTEXHHUKE U IPOrPaMMHUPOBAHHUI0O MUKPOKOHTPOJUIEPHBIX CUCTEM YIIPaBJIEHUs, ydarcs pa-
60TaTh cO crpaBOYHMKaMH. Bce 3TO MO3BOJIsIET BECTH MPOEKTUPOBAaHUE LU(PPOBON yIpaBIIsAIo-
LIEH CUCTEMBI C MHKEHEPHOU MO3ULIUH.

KypcoBoii poeKT cOCTOUT U3 MOSICHUTENbHON 3anucku U rpaduyeckoit yactu. IloscHu-
TEJIbHAs 3aIlMCKa JOJDKHA COJEP KaTh: BBEICHNE, TEXHUUECKOE 3aJaHUE Ha IIPOEKTUPOBAHUE, OC-
HOBHYIO 4YacTb (3Talbl MPOEKTUPOBAHMUS U PACUETHl CO BCEMHU IOSCHEHMSMH), 3aKJIIOYCHHE U
CIHCOK UCIIOJIb30BaHHBIX HCTOYHUKOB. OCHOBHYIO YacTh, COTJIACHO TPEOOBAHHIM TEXHUYECKOTO
3aJlaHus, pa30MBAIOT Ha pa3/ieNbl U MOJAPa3/ieibl, Ha3BaHUE KOTOPBIX JOJDKHO COOTBETCTBOBAThH
UX OCHOBHOMY COJEPKAHMUIO.

[TosicHuTEeNpHYIO 3alKMCKY MPEJICTAaBIAIOT K 3aluTe B cOpourropoBaHHoM Buze. [Ipumep-
HBI 00beM nosicHuTeNbHOU 3anucku 40 — 50 c.

I'paduueckas yacTb JOJDKHA COAEPHKATH!

— CXEMY JJIEKTPUUECKYI0 IPUHLIUINAIBHYIO (popMmaT A3);
— TepedeHb dIeMeHTOB (opMmat A4).

BbInosiHEeHHBI KypCOBOW IPOEKT AOJDKEH YAOBIETBOPATH HOPMATUBHBIM JOKYMEHTaM
YHUBEPCUTETA, C KOTOPHIMU MOXHO O3HAKOMMTHCS B OTJEJ€ CTaHAApTH3alUU WIM Ha caiite
yHuBepcuteTa. OTCTYyMIeHHUs OT YKa3aHHBIX TPEOOBAaHUI MOTYT CIYXMTh OCHOBAaHUEM ISl BO3-
BpaTa IIPOEKTa Ha MCIPABIICHHE.

10 Onucanne MaTepHaJIbLHO-TEXHMYECKOIro odecrnevyeHusi, He00X0AUMOro s
ocyuiecTBJIeHHs 00pa30BaTEeIbHOI0 NMPoLecca MO0 AUCHHUILINHE (MOIYJIIO)

10.1 YueOHo-1a00paTopHOe 000py10BaHHE

Tabmuua 6 — Ilepeuenb 06opyoBaHus 1abopaTopun

HaumenoBanue ayniuropun
Aynuropus Hcnonb3yemoe obopyaoBaHue
(;1aboparopun)
214/3 JIaGoparopust aBTOMaTH3a- OTIa04Hble TIaTel AS-megaM
[IUU TEXHOJIOTUYECKUX MPO- MIEPCOHANIbHBIE KOMIIBIOTEPHI
LIECCOB

10.2 Texnnuyeckue U 3JIEKTPOHHBIE CPEICTBA 00yYEHUS

JIeKIMOHHbIE 3aAHSTHSIL.

AYJ]I/ITOpI/II/I 11 JICKITMOHHBIX 33H$ITI/II7[ YKOMHJ'IGKT OBaHBbI MC6€J’IBIO U TCXHUYCCKUMHU cpezl-
CTBaMU OOYYEHHUS, CIY>KAIlUMH JJIsl PEACTaBIeHUsT yueOHOW MHpOpMaIuu OOJBIION ayIuTo-
pun.

IIpakTHyeckne 3aHATHA.

AYJII/ITOpI/II/I JJIA HpaKTquCKHX BaHSITI/II\/II YKOMHJ'IGKTOBaHBI MG6€J’IBIO U TEXHHUYCCKHUMHN
cpeacTBaMU 00yueHUs (KOMITBIOTED).
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JlabopaTopHbIe 3aHATHS.

Jnst nabGopaTopHBIX 3aHATHE HcCHonb3yeTcs ayauTopus Ne 214 kopryc 3, ocHalieHHas
o0opyoBaHueM, YKa3aHHBIM B Ta0II. 6.

CamocrosiTesibHasi padora.

[TomereHust AJisi CAMOCTOSTENILHON paObOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO OJIKJIIOUEeHUSI K ceTH «VIHTepHeT» U JOCTYNOM K 3JEeKTPOHHONW MH(POPMALIMOHHO -
obpasoBarensHoOl cpene KHAT'Y:

- yuransHEIN 321 HTB KueAI'Y;
- KOMIIbIOTEpHBIE Ki1acchl (aya. 214 kopmyc Ne 3).

11 NuLle cBeneHus

MeTOIlI/I‘IeCKI/Ie PE€KOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHME NUCHUIUIMHBI O0YYaIOLUMUCS ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAK COBMECTHO C JAPYIMMHU OOy4aroIMMUCS, TaK U B OTIEJIbHBIX
rpynmnax. [IpenmonararoTcs cienuanbHbIe YCIOBHS JUISI TIOIYYEHUST 00pa3oBaHMs 00yJaroIuMu-
Cs1 C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-nienarorn4eckiii COCTaB 3HAKOMHUTCS C TCUXOJIOTO-(PHU3UOIOTHICCKUMU
0COOEHHOCTAMHM O0Y4aroIIMXCsl MHBAIUIOB M JIML[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, MH/IMBUYAIBHBIMU MPOTpaMMaMH peaOWIMTalii WHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJMMOCTH OCYLIECTBIISIETCS JOMOJHUTENbHAS MOepKKa IPenoaBaHus ThIOTOPAMH, MCUXO-
JIoramMH, COIIMaJIbHBIMU paOOTHUKAaMU, MPOIIEIINMHU OATOTOBKY ACCUCTEHTaMH.

B cooTBeTcTBHM ¢ METOAMYECKUMHU peKoMeHaanussMu Munoopaayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(IieKcUBHBIE METO/IbI 00YUEHUS], TEXHOJIOIMH COLIMOKYJIBTYPHON peaOMIUTALIUNU C LENbI0 OKa3a-
HUS [IOMOILM B YCTAHOBJICHUU ITOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYTUMU CTY/IEH-
TaMH, CO3JJaHUH KOM(pOPTHOTO NICUXOJIOTHYECKOT0 KIMMara B cTyieHueckoil rpymnne. [Togbop u
pa3paboTka yueOHBIX MaTepuaoB MPOU3BOAATCA C YUETOM IPENOCTaBIEHUS MaTepuasa B pas-
JUYHBIX (hopMax: ayauaabHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELMATbHBIX TEXHMUYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuMebl JunamMu ¢ OB3 ocymniecTBisieTcss ¢ HCIOJIB30BAHUEM CPENICTB
0o0y4deHusl 00IEero M crenrualbHOro Ha3HaueHus (IEpPCOHAIBHOTO U KOJUIEKTUBHOIO HCIIOJIB30-
BaHMs). MarepuaabHO-TEXHUUYECKOe 00ecrieueHre MpeycMaTpUuBaeT MPUCIIOCO0IEHHE ayIuTO-
puit k Hyxaam aur ¢ OB3.

®opma NpoBEACHUs aTTECTALMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICUX0(pU3ndecKux ocooeHnocre. s crynentoB ¢ OB3 npenycmarpuBaet-
cs1 locTymnHas popma MpeIoCTaBICHUs 3aJaHNi OLIEHOYHBIX CPECTB, 8 UMEHHO:

* B TIEYaTHOM WM DIIEKTPOHHOM ¢dopMe (g UL ¢ HapyLIEHUSMH OIOPHO-
JIBUTATEJILHOTO aIllapara);

* B IIe4aTHOM (hopMe WIIH DIEKTPOHHOM opMe C yBETNYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HAPYILIEHUSMH CIIyXa, peuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (IUIsl JIUL] C HAPYLICHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JIJis TaKUX CTYJEHTOB NpeaycMaTpuBaeTcs JOCTYMHasi popma MpeaocTaB-
JIEHUs OTBETOB Ha 3a/laHus, @ UMEHHO:

- IMCbMEHHO Ha OyMare WM HabOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYIICHU -
MU CllyXa, peun);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOIb30BAHUEM YCIYT aCCUCTEHTa (IS
JIMI] C HapYLIEHUSIMU OIIOPHO-BUTaTEIBLHOTO allapara);

* YCTHO (JU1s1 JTUL] C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-BUTATEILHOTO allapara).
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[Tpu HEOOXOAUMOCTH [JIsl 00YUAIOIIUXCSI C MHBATUAHOCTBIO MPOIIEIypa OIECHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

«MuUKpONpoueccopHbIe YCTPOMCTBA CHCTEM YIIPABJICHUS)

Hanpanenune noaroToBku

27.03.04 "Vnpasenenue 6 mexnuueckux cucmemax"

HamnpasnenHocTh (mmpoduiib)

Aemozwamuaauuﬂ u ynpasjleHue mexnoaocuiecKumu

00pa3oBaTebHON MTPOTrPaMMBI npoyeccamu
Kaymdukamus BeITyCKHUKA bakanasp
I'oxg Havaa MOATOTOBKU 2021

(no yuebHomy niawy)

®opma 00yueHus Ounas gpopma
TexHonorus 00y4eHus Tpaouyuonnas
Kypc Cemectp TpynoeMKocCTs, 3.€.
23 45 9

Bua npomexyTo4HON arTecTanuu

OOGecneunBaroiiee moapas3aeicHne

3auem c oyenxoui(2), PI'P, KII

Kadgheopa «Dnexmponpusoo u

asmomamu3ayusl NPOMbLUIEHHbLX YCIMAHOB0K )

' B 1aHHOM NPUIIOXKEHHUH MPECTABICHBI TUIIOBBIC OIIEHOYHBIE CPeCTBA. [TOTHBIH KOMIUTEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIOIIMI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIbHBIX paboT U ap.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kaeape B OyMakHOM U 3JIEKTPOHHOM BH/IE.
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1 IlepedyeHb NuIaHMPYeMbIX pPe3yJIbTATOB 00y4eHHS MO0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3y/1bTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHIIU

I/IHI[I/IKaTopBI JOCTHIXKCHUA

[Tnanupyemsble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

[Ipodeccuonanbubie

[1K-2 CmocobeHn pas-
pabaTbiBaTh CpeICTBA
aBTOMaTu3alli U MeE-
XaHU3aIMd TEXHOJIO-
FHYECKUX TPOIIECCOB
MEXaHOCOOPOYHOTO
IPOM3BOJICTBA

4 cemecTp

I1IK-2.1 3Haer cpeacrBa aBTOMa-
TH3alMU U MEXaHU3allM1 TEXHO-
JIOTHYECKHX, IIOIBEMHO-
TPAHCIOPTHBIX, IOTPY304HO-
pasrpy304YHbIX ONEparuit

Brnaneer cxemorexHukon mudg-
POBBIX CUCTEM aBTOMATHUKH.

5 cemecTp

[1K-2.2 Ymeer onpenensars uc-
MOJIb30BaTh CPEJICTBA AaBTOMATH-
3alMM ¥ MEXaHU3alUU TEXHOJIO-
THYECKUX MPOIECCOB

IIK-2.3 Bnageer HaBBIKAMHU I10-
HCKa M BBIOOpA MOJICIICH CPEACTB
aBTOMAaTH3allMU U MEXaHU3aIuu
TEXHOJIOTHYECKUX MPOIECCOB

WmeeT HaBbIKM BHIOOpA U MTPOEK-
TUPOBAHMsI allapaTHOM YacTH
CUCTEMBI yIIPaBJIEHUS TEXHOJIO-
T'MYECKUM ITPOLIECCOM.

Nmeet HaBbIKU pa3pabOTKU Ipo-
rpaMMHOT0 00eCIeueHus U aHa-
JM3a )KU3HEHHOT0 LUKJIA Mpo-
IpPaMMHOI0 00€CeYeHusl CUCTEM
yIpaBiIeHUS TEXHOJIOTUYECKUMU
poleccaMH.

Tab6numa 2 — [TaciopT ¢poHIa OIEHOYHBIX CPEICTB

Konrpoanpyemsbie | ®opmupyemas HanmeHnoBanue
paszaebl (TeMbl) KOMIIETCHIUS OLICHOYHOI0 IToxa3aTenu oneHKH
AUCHUILINHBI CpeAcTBa
4 cemectp
Tewma 1-9 [K-2 3amura jgabopaTop- | ApryMEHTHPOBAHHOCTh OTBE-
HBIX paboT TOB
Tema 1-9 I1K-2 PI'P ITonHOTa ¥ NMPaBUIBHOCTDL BBI-
MIOJIHEHUS 3aJJaHUsl
5 cemecTp
Tema 10-20 [IK-2 Beimonaenue npax- | [IpaBUIBHOCTE  BBINOJHEHUS
TUYECKUX 3a/laHuil | 3a1aHUs
Tema 10-20 [1K-2 3ammra jgabopaTop- | ApryMEHTHPOBAHHOCTh OTBE-
HBIX paboT TOB
Tema 10-20 [IK-2 KII [TonHOTa M MPaBHUIBHOCTH BBI-
IIOJIHEHUS 3aJjaHUsl

2 Mertoauyeckue MaTepuaJibl, onpeae/siionye Npoueaypbl OllecHMBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIHME MPOLece
(¢GopMupoBaHus KOMIIETEHIM A

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLETyphl OLEHUBAHNS 3HAHUMN, YMEHUH,
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HABBIKOB U (WJIH) OIBITA IEATEIHHOCTH, IPEICTABICHBI B BUEC TEXHOJIOTUYECKON KapThl AUCIIH-
TIMHEL (Tabimma 3).

Tabmmma 3 — TexHoyiornueckas Kapra

HaumenoBa-
Cpoxku Hlkana
HHUE Kpurepun
OLIEHOYHOIO0 BBIMOI- | OUCHHMBA- OLICHHBAHMS
HeHMA HHA
Cpe/cTBa
4 cemectp
Ilpomesrcymounas ammecmavusn ¢ gpopme 3auem c oyeHKouU
JlabopaTopHast | B TeueHue | 5 0awioB | 5 GamioB — CTYAEHT II0Ka3al OTJIMYHbIE
pabora 1 cemMecTpa HAaBBIKM NIPUMEHEHHUs IOJyYCHHBIX 3HAHUU U
Jlabopatopras | B TedyeHue | 5 Oamios YMEHHH MPU PEHICHUH MPOPECCHOHATBHBIX
pabora 2 cemectpa 3a7a4 B PaMKaX YCBOEHHOTO y4eGHOTO MaTe-
JlaGopaTopHast | B TedeHue | S OamioB prasa
pabora 3 cemecrtpa )
Taboparopnas | B Teucnne | 5 Gamion 4 Gamna — CTyJIEHT ITOKa3aj XOPOLINE HaBbIKU
paTop . .
pabora 4 cemecTpa NPUMEHEHHUS MOJTYYCHHbIX 3HAHUN U YMEHHA
JlaGopatopHas | B TeueHue | 5 6amios | PH PEIICHUH npoeCCHOHATBHBIX 3a/1a4 B
pa6OTa 5 ceMecTpa paMKax yCBOCHHOI'O ylle6HOF0 Marcpuaiia.
JlaGoparopuast | B TeueHue | 5 G6amnop |3 Oamia — CTyAeHT TIOKasal  yIOBJe-
pabora 6 cemecTpa TBOPUTEJIHHOE BIIAJICHUE HABBIKAMU IpUMe-
JIaGoparopHasi | B TedeHHe | 5 0aUIOB | HEHMs MOJYYEHHBIX 3HAHUM M YMEHWH IIpH
pabora7 cemecTpa peleHnu NnpoQecCUOHANBHBIX 3a7ad B paM-
JlaGoparoprasi | B TeueHue | 5 6amioB | gax YCBOEHHOT'O Y4eOHOI0 MaTtepuania.
pabora 8 cemectpa 2 6amna — CTyIEHT IIPOAEMOHCTPUPOBAI He-
JIOCTaTOYHBI YpPOBEHb BIAJICHUS YMEHUSIMHU
U HaBBIKAMH TPH PEIICHUU MPOPECCHOHATb-
HBIX 3371a4 B paMKax YCBOEHHOTO y4eOHOTO
MaTepuania.
Pacuérno- B TeueHue | 20 6amioB | 20 — CTyIEHT BIIAJEET 3HAHUSAMH B TOJIHOM
rpapuyeckas 4 cemecT- o0beMe, JT0OCTaTOYHO TIIIYyOOKO OCMBICIHBAET
pabora pa BBITIOJTHEHHYIO pPaboOTy; CaMOCTOSITENbHO, B
JIOTHYECKON TIOCJIEeI0BAaTEIbHOCTH U HUCHep-
IBIBAIOIIE OTBEYAET Ha BOMPOCHI, CBSI3aHHbIE
C IPOEKTOM
16 — cryaeHT BiajeeT 3HAHUSIMH TOYTH B
MOJIHOM 00beMe (MMEIOTCsl MpoOesbl 3HAHUI
TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOKHBIX
paszenax); He JIONyCcKaeT BMECTe C TEM Cepb-
€3HBIX OMIMOOK B IPOSKTHPOBAHUHT
12 — cTyneHT cnocoOeH pemarh JUllb Hanbo-
jee JIETKHe 3ajJjaud, BIaJieeT TOJbKO 00s3a-
TEJIbHBIM MHHHMYMOM METOJIOB MPOEKTHUPO-
BaHU
8 — cTyneHT He OcBOWJ 0053aTe€IbHOTO0 MHU-
HUMyMa 3HaHUH, HE CIIOCOOEH MPOEKTHPO-
BaTh
NTOI'O: - 60 6amioB -
Kpurepun oueHku pe3yjbTaToB 00y4eHHs 110 JUCHUILIMHE (32 ceMecTp):
0 — 64 % oOT MakCUMaJIbHO BO3MOXXHOW CYMMBI OaJIOB — «HEYIOBJIECTBOPUTEIHHOY»

(HeOCTaTOYHBIM YPOBEHD JJIsl TEKYIIEH aTTeCTalluu MO AUCIUILINHE);
65 — 74 % oOT MakCUMaJbHO BO3MOXKHOW CyMMbI OaulIOB —
(mOpOroBbIi, MUHUMAaJIbHBIH YPOBEHB);

75 — 84 % oT MaKCHUMaJIbHO BO3MOXHOW CYMMBI 0aJJIOB — «XOPOLIO» (CpelHUN YPOBEHB);

«YAOBJICTBOPUTCIIBHO»
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HaumenoBa-
HHE
OIIEHOYHOT'0
CcpeacTra

Cpoxku
BBINOJI-
HEHUA

HIkana
Kpurepun
OlleHUBAa-
OLIeHUBAHMS
HHA

85— 100 % oT MakCUMaJIbHO BO3MOKHOW CYMMBI 0AJIJIOB — «OTIMYHOY (BBICOKUNA, MAKCHUMAIIb-

HBII YPOBEHB)

5 cemectp

Ilpomesccymounan ammecmayus 6 popme 3auem ¢ oyeHKo

1 JIaboparopnast | B TedeHue | 5 0aUIOB | 5 GaaioB — CTYAEHT IIOKa3al OTJIMYHBIE
pabora 1 cemecTpa HAaBBIKM NPUMEHEHHUs IOJyYCHHBIX 3HAHUU U
1 Jlabopatopuas | B TedyeHue | 5 OaiioB YMEHUH TpHU PpEHIeHHH MPO(heCcCHOHATBHBIX
pabota 2 cemectpa 3a7a4 B PaMKaX YCBOEHHOTO Y4eGHOTO MaTe-
3 JlaGopaTopHast | B TeueHue | 5 6amioB
pabora 3 cemecTpa praia.
4 | JTaGopatopHan | B TeucHuc | 5 Gamios 4 Ganna — CTyJIEHT MOKa3aj XOpOLLE HABBIKH
pabora 4 cemecTpa IPUMEHEHHUS MOJIyYCHHbIX 3HAHUN U yMEHUH
5 | JlaboparopHast | B Teuenue | 5 6aios | IPH PCUICHUH npodecCuoHANbHBIX 33134 B
pabota 5 cemecTpa paMKax YCBOGHHOI'0 yueOHOI0 Marepuania.
6 | JlabopatopHas | B TeueHue | 5 Ganmos | 3 Oamia — CTyAEHT NOKasal yIOBIIE-
pabota 6 ceMecTpa TBOPUTEJBHOE BIIA/ICHUE HAaBBIKAMU IpPHMeE-
7 JIaGoparopHast | B TedeHHe | 5 0aJUIOB | HEHMs IMOJYYEHHBIX 3HAHUM M YMEHWH IIpH
pabora 7 ceMecTpa peleHnu NpoQecCUOHANBHBIX 3a7ad B paM-
8 | JlabopaTopHast | B TedyeHHE | 5 OAWIOB | yax YCBOEHHOTO Y4eOHOI0 MaTepuaia.
pabota 8 cemectpa 2 Gajuia — CTYAEHT NPOJEMOHCTPUPOBAIl He-
JIOCTaTOYHBIM ypOBEHb BIIAJICHUSI YMEHUSIMU
Y HaBbIKaMM IPU pEIIEHUH MPOodheccCHOHAIb-
HBIX 3371a4 B paMKax YCBOEHHOTO y4eOHOTO
MarepHaa.
1| IlpakTnyeckoe | B TeueHue | 5 OAIOB | 5 GawioB — CTYHAEHT IOKa3al OTIMYHBIE
3ausThe 1 cemecTpa HAaBBIKM IIPUMEHEHUS MOJYyYEHHBIX 3HAHUM U
2 | [lpaktuyeckoe | B TedeHue | 5 OamioB YMEHMH TIpH PELICHHH TPO(ECCHOHATBHBIX
SaHATHE 2 ceMectpa 3aJa4 B paMKax YCBOGHHOTO y4eOHOro mare-
3 [TpakTuyeckoe | B TeueHue | 5 GaysioB
3aHsTHE 3 cemecTpa anma'
4 | Ilpaktuyeckoe | B TedeHue | 5 OamioB allla = CTY/ICHT TIokasajl XOPOIHE HaBbIKH
saHgTHE 4 ceMecTpa MIPUMEHEHUSI TIOJTYYEHHBIX 3HAaHUW U yMEHUI
3 TIpakTudeckoe | B Tedenne | 5 6aios | PH PElICHUN npodecCHOHaJIbHBIX 3a/1a4 B
3aHsITHE S ceMmecTpa paMKax yCBOCHHOI'O y‘IGﬁHOFO Marcpuraia.
6 [IpakTuueckoe | B TeueHue | 5 6ayoB 3 Oamia — CTyIeHT TMOKazal YJOBIe-
3aHsTHE 6 cemecTpa TBOPUTEIBHOE BIIAJICHUE HaBbIKAMHU IpUMe-
7 IlpakTnueckoe | B TeyeHHe | 5 6aIOB | HEHMs MOJYYEHHBIX 3HAHUM M YMEHWH IpH
3aHATHe 7 ceMecTpa pelieHny Npo¢eCCHOHANbHBIX 33Jad B paM-
8 IIpaktiyeckoe | B TedeHue | 5 0ammoB | gax YCBOEHHOTO Y4eOHOro Marepuasia.
sanATHE 8 cemecTpa 2 6amia — CTYJEHT IPOJEMOHCTPHPOBAN He-
JOCTaTOYHBIM ypOBEHb BIIAJCHUS YMEHUSIMHU
1 HaBBIKAMH IPH pEHIeHUH NPOodhecCHOHATb-
HBIX 3aJ]ad B paMKaX YCBOEHHOI'O y4eOHOTo
MaTtepuana.
HUTOI'O: - 80 6ayoB -
Kpurtepun oneHkn pe3yibTaToB 00y4eHusi 10 JMCHUILIMHE (32 ceMecTp):
0 — 64 % oOT MakcUMaJdbHO BO3MOXXHOM CyMMBI 0allIOB — «HEYIOBJIETBOPUTEIHHO
(HeIoCTaTOYHBIN YPOBEHD Ul TEKYIIEeH aTTeCTAllUU 110 TUCIUILINHE);
65 — 74 % oOT MakCMMaabHO BO3MOXXHOW CYMMBI OaJJIOB — «YyIOBJIETBOPHUTEIHLHOY

(MOporoBbIii, MUHUMAJILHBIA YPOBEHD);
75 — 84 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI 0aJlJIOB — «XOPOILOY» (CpeHUi YPOBEHbD);
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HaumenoBa-
Cpoxku HIkana
HHE Kpurepun
BBINIOJI- | OLICHMBA-
OLICHOYHOI0 OLICHUBAHMS
HEHUA HUS
cpeacTBa

85— 100 % oT MakcUMaJIbHO BO3MOKHOM CyMMBI OQJIJIOB — «OTIMYHO» (BBICOKHI1, MAKCUMaJlb-
HBII YPOBEHB)

5 cemectp
Ilpomesrcymounas ammecmavusn ¢ gpopme KII1

[To pe3ynbraraM 3amUTHl KYpCOBOTO MpPOEKTa (paboThl) BHICTABIIAETCS OlEHKA MO 4-0ayuibHOM
1IKaJie OLICHUBAHUS

- OLIGHKA «O0mauyHO» BBICTABISIETCS CTYIEHTY, €CIM B paboTe COAepXKAaTCs 3IEMEHThI
Hay4YHOI'O TBOPYECTBA M JAEIAIOTCS CAMOCTOSTENIbHBIE BBIBOJIbI, JTOCTUTHYTBI BCE PE3YJIbTaThl,
yKa3aHHbIE B 33JJaHUM, Ka4eCTBO O(POPMIICHHS OTYETa COOTBETCTBYET YCTAHOBJICHHBIM B BY3€
TpeOOBAHUAM U MPH 3aAIUUTE CTYAEHT MPOSBUI OTIIMYHOE BIIaJIEeHUE MaTepHaioM paboThl U CIO-
COOHOCTh apryMEHTHPOBAHO OTBEYATh HA MOCTABJICHHBIE BOIIPOCHI IO TeME PadOTHI;

- OILIEHKA «XOpOouio» BBICTABISETCS CTYACHTY, €CIIU B paboTe IOCTUTHYTHI BCE PE3YIlb-
TaThl, YKa3aHHBIC B 3a/IaHUM, KA4eCTBO O(OPMIICHHS OTYETa COOTBETCTBYET yCTAaHOBJICHHBIM B
By3€ TpeOOBaHUAM U IPHU 3alUTE CTYIEHT IPOSIBHII XOPOLIee BJIaJIeHUE MaTepraaoM paboThl U
CIOCOOHOCTH APTYMEHTUPOBAHO OTBEYAThH HA MOCTABJICHHBIE BOIIPOCHI IO TEME PaOOTHI;

- OILIGHKA «V0061emeopumenbHoy BHICTABIAETCS CTYACHTY, €CIU B paboTe TOCTUTHYTHI
OCHOBHBIE Pe3yJIbTaThl, yKa3aHHbIE B 33JJaHUH, KaueCTBO O(OPMJIEHUSI OTYETa B OCHOBHOM CO-
OTBETCTBYET YCTAHOBJICHHBIM B By3€ TPEOOBaHUAM M IPU 3aIIUTE CTYJEHT MPOSIBUI YIOBIIE-
TBOPUTENILHOE BIIAJICHUE MaTEpUATIOM pabOThl U COCOOHOCTH OTBEYATh HA OOJBIIMHCTBO MO-
CTaBJICHHBIX BOIIPOCOB 110 TeME paboThl;

- OLICHKA «Hey00s61emeopumenbHoy BBICTABIETCS CTYACHTY, €clId B pabore He J0-
CTUTHYTBl OCHOBHBIE PE3YJIbTAThl, YKa3aHHBIC B 3a/laHUM WJIM Ka4yecTBO O(hOpMIIEHHS OTYeTa HE
COOTBETCTBYET YCTAaHOBJIEHHBIM B By3€ TpeOOBaHUSAM, WIM MPU 3alllUTE CTYAEHT IPOSIBUII HE-
YJIOBJIETBOPHUTEIBHOE BIIaJICHHE MaTepHaioM pabOThl M HE CMOT OTBETUTH Ha OOJIBIIMHCTBO IO-
CTaBJICHHBIX BOIPOCOB 10 TeME PadOTHI.

3 TunoBble KOHTPOJIbHBbIE 3aJaHUSI MU HHbIEe MaTepUAaJibl, He00OX0AMMBbIE 1JIf
OLICHKH 3HAHW, YMEHHH, HABBIKOB H (MJIM) ONBITA 1eATEIbHOCTH, XapaKTepPH-
3yoiue npouecc GopMHUpPOBaHNs KOMIIETEHIHII B X0/1¢ OCBOeHUsI 00pa3oBa-
TeJIbHOM NPOrpaMMBlI

3.1 3aganus A1 TEKYLIEero KOHTPOJIsl YCIIeBAeMOCTH
3amuTa Ja00paTopHbIX padoT

4 cemecTtp

1. Cucmemul cuucienus yugpposvix blUUCIUMENbHBIX YCMPOUCTE

1) Yto Ha3bIBaeTCS CUCTEMOI cuncIeHus?

2) Yro Takoe MO3UIIMOHHAs CUCTEMAa CUHCIIEHUS?

3) UTo Takoe OCHOBAHUE CUCTEMbI CUUCIICHUS?

4) Yro takoe pa3psn uucia?

5) Kakue cuctembl CUMCIEHHS HCHIOIB3YIOT B IIU(PPOBBIX yCTPOHCTBAX?

6) KakoBbI 1OCTOMHCTBA ABOUYHOU CUCTEMBI CUUCIICHUS?

7) Korna npuMensiercs mecTHaaTepuuHasl 1 BOCbMEPHYHAs CUCTEMbI CUUCIIECHUS?

8) Korpna ucnonb3yercs JBOMUHO-IECATUUHBIN K017

2. Hccnedosanue ouckpemuvix cxem ¢ HOMOWbIO an2eOpbl 102UKU

1) Yto Takoe norumueckue nepemeHHble? [IpuBeauTe TeXHUYECKUE U JpPyrue MpUMepb
ABJIEHUH, KOTOPBIE ONUCBIBAOTCS IOTHYECKUMH NTIEPEMEHHBIMU.
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2) Ha3oBuTe Tpu OCHOBHBIE JIOTHUECKHE onepanun) KakoB npuoputeT 3TUX onepanuii B

CJIOKHBIX JIOTHYCCKHX BI)Ipa}KeHI/IHX?

3. Yto Takoe Tabnuia HICTHHHOCTH U CKOJIBKO B HEH CTPOK?

3. Kombunayuonnvle cxemwi

1) Kakoe ycTpoicTBO Ha3bIBaeTCsl KOMOMHALIMOHHOM CXeMOit?

2) Kak 3amaercst 3akoH (DyHKIIMOHUPOBAHUS KOMOMHAIIMOHHON CXEMbI?

3) Kak cocTaBUTh JIOTHYECKOE BBIpAKEHUE 110 Tabauue?

4) YTo yuuTHIBAaETCS MPU COCTABICHUH CXEM I10 JIOTHYECKOMY BBIPAKEHUIO?
5) Kakas cxema HazbpiBaercs aemmdparopom?

6) Kakoit nemmdparop Ha3bIBaeTCs MOJIHBIM?

7) Kakas cxeMa Ha3bIBa€TCSI MYJIbTUILIIEKCOPOM?

8) KakoBo Ha3HaueHUe yNpaBisIIOMIMX U HHPOPMAILIMOHHBIX BXOJ0B?

9) Kak o6o3HavaroTcss Ha cxeMax Aemu(paTopsl U MYJIbTHILIEKCOPBI, €CJIM OHHU BBINOJ-

HEHbI OTJEILHON MUKPOCXEMO?

10) Kak peanuzoBats ¢pynkuuto “NIJIN” snementamu “U-HE”?

11) Yro takoe ““ mouTaxxnoe WUJIIN?

4. Apugpmemuxo-nocuieckoe ycmpoucmeo

1) Haznauenne AJIY?

2) [IpuBeaute TabaUIly HCTUHHOCTH, JIOTUYECKUE BBIPAXKEHUS U CXEMY IOJIyCcymMMaTopa.
3) [lepeuncnure OTANYUA CyMMATOpPa OT MOJIYCyMMAaTOPA.

4) HapucyiiTe cxemy Hu yclIOBHOE rpaduiyeckoe 0003Ha4eHnEe CyMMaTopa.

5) Kak cTtpoutcst MHOTOpa3psAHbINA MapauieaIbHbId CyMMaTop?

6) i1t uero UCmoab3yeTcs JOMOTHUTEIbHBIN Ko7

7) Homyuute nonomHuTenbHbIN ko1 uncna 10(10).

5. Tpueeepuv

1) Yro Takoe Tpurrep?

2) Kak omnpenenuTb cOCTOSIHUE TpUrrepa?

3) Uem ornuuaercs pabota acuHXpoHHOTO RS -Tpurrepa na snementax "U-HE" ot RS -

Tpurrepa Ha snemenrtax "MJIM-HE"?

4) Kakue curHanbl Ha BXOAEe HEOOXOAUMBI IS IepeBOia CUHXPOHHOTO RS -Tpurrepa B

€IMHUYHOE COCTOSIHHUE?

TBI.

5) Uem otnmnyaetcs paboTa OJHOTAKTHOI'O U IByXTakTHOro RS -tpurrepa?

6) CocTaBbTe BpeMeHHYI0 nuarpaMmy padotsl 1uist JK -tpurrepa.

7) Uem otnuuaercs pabora RS u D-tpurrepa?

8) CocraBbre cxemy T-Tpurrepa Ha ocHoBe D —rpurrepa u nosicHute e€ npuHLHUI pado-

9) CocTaBbTe BpeMEHHYIO AUarpaMMy padboTsl T-Tpurrepa.

6. Pecucmpul u cuémyuxu

1) st uero npeaHa3HAUYECHBI PETUCTPHI?

2) Kakue onepanuy BHIIOIHSIOT PETUCTPHI?

3) Ha xakux sneMeHTax CTpOSITCS pErUCTphI?

4) Yem oTiinyaercs mapajulelbHbIH BBOJ MH(OPMAIIMK OT MOCIEI0BATEIbHOIO, B KAKHX

ClIydasx OHH HpI/IMeHHIOTCSI?

CXEMC.

5) Kaxk cuutsiBaetcs nnpopmanus u3 perucrpa?

6) Kakue peructpbl Ha3bIBAIOTCS KOJIBIICBHIMU?

7) st yero npeaHa3HAuEHbl CUETUUKU?

8) Kakue tunsl cuerunkoB Bel 3Haete?

9) Ha kakux 35eMeHTaxX CTPOSITCS CUETUUKU?

10) Kak ycranaBnuBaeTCsi HAYAIbHOE TBOMYHOE YHCIIO B CUCTUNK?

11) Kakoit ko3¢ puriueHT nenenus 4acTorsl y c4ETUYMKA HA 6 pa3psaoB?

12) Hapucyiite ycioBHOe Tpaduueckoe 0003HAUCHHE CUETYMKA HA MPUHITUITHATHHOU
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7. Opeanusayus namsamu

1) HazoBuTe equHUITBI H3MEpEHHS HHHOPMAITMOHHOW EMKOCTH MHUKPOCXEM TTaMSTH.

2) [lepeuncnure OTINYMS ONIEPATUBHON U MIOCTOSIHHOM MaMSITH.

3) B uéM cOCTOMT MPUHIIUII aJPECHOM OpPTraHU3aIuy TaMsATh?

4) Kakoii Tun Tpurrepa UCHoJb3yeTcs Kak 0a30oBas siueiika ornepaTUBHON MaMsATH?

8. Mooenuposanue muxpo-OBM

1) Ilepeuncnure OCHOBHBIE ()YHKIIMOHAIBHBIE Y3JIbI IEHTPAILHOTO POIIECCopa.

2) Uto u3 cebst mpeacTaBiIsIoOT: MUK MPOIECCOopa, MAITMHHBIN MK, MAIIMHHBIA TaKT?
3) Haiite onpeneneHre MUKPOKOMAH/IbI.

4) Turmpl MaITUHHBIX UKJIOB?

5) Uto Takoe ¢opmar KoMaHIbl poreccopa?

6) HaznaueHnue ycTpoiicTBa yrpaBieHus?

7) IlepeuncinTe BXOIHBIE CUTHAIIBI, HEOOXOIMMBIE /17151 pabOTHI YCTPOWCTBA YIIPABICHHUS.

S cemecTp

1. Cos0anue u omnaoka npoexma OJisi MUKPOKOHMPOJLIEPOE C UCHOIb308AHUEM CPeObl
npoepammuposanus AVR Studio

1) Iopsimok cozmanust mpoeKTa

2) [lepeuncnure OCHOBHbBIE BO3MOXHOCTH PEKMUMA OTJIaJIKH POrpamMm

3) [osicuuTe MOPSAIOK Mepexoa B OTJIAJOYHBIA PEKUM.

2. Paboma c nopmamu 6600a-6v1600a na sizvike Accembnep

1) Ha3zoBuTe MMeHa M KOJMYECTBO BOCHMUPA3PSAAHBIX IMApPAUIEIbHBIX IMOPTOB BBO-
na/BeiBOsIa y MUKpoKOoHTposuiepa ATmega 1287

2) HazoBuTe nMeHa ¥ Ha3HaYEHHE PETUCTPOB KAKOTO rmopra’?

3) Iosicuute, Kak 3a/1aTh HAIPaBJIEHUE NIEPEAAYH JAHHBIX Yepe3 MOpT?

4) Hanumwure koMaufy, ans onpoca auauu PC.3.

5) Hanumure xomanay, BeiBoAsyto 1 Ha inHut0 5 nopra D.

3. Ilpoepammuposarnue MUKpOKOHMPOLLEPO8 Ha A3biKe Accembnep

1) Knaccudukanus komana

2) KomaH/ipl IepecbuIoK

3) Komanpl BBOJ1a-BBIBOIA

4) ®opmaT KOMaHT 00pabOTKU JaHHBIX

5) Komansa 10ru4eckoro yMHOXKEHHS

6) Komanna cpaBHeHUS

7) Komanna 6e3ycioBHOTO mepexoaa

8) KoMaH1b1 yCIIOBHBIX NEPEXO0B

9) Komanp! opranusanuy noarnporpaMm

10) OcHOBHBIE TUPEKTHUBHI sI3bIKA AcceMOIep

4. Coz0anue u omnadka npoexma 0as MUKPOKOHMPOJIEPOE C UCHOTb30BAHUEM CPeObl
npoepammuposarnus CodeVision

1) Ilopsinok co3anust IpoeKTa

2) Ilepeuncnure OCHOBHbIE BO3MOKHOCTH PEXHUMA OTJIAZKU IPOTrPaMM

3) [losicHuTe MOPSIIOK MEepexo/ia B OTIIAI0YHBINA PEXIM.

5. Paboma c nopmamu 6600a-6v1800a Ha sizvike Cu

1) Hanumure komanay, 1uist onpoca juauu PC.3.

2) Hanummre koMaHay, BRIBOAAIIYIO | Ha muHMIO 5 IopTa D.

6. [Ipoepammuposanue muxpoxonmpoinepos na sazvike Cu. Onepamopol

1) CuHTakcuc u anropuT™ paboTsl oneparopa if?

2) CuHTaKCHC B aJlTOpUTM paboThI oriepaTopa switch?

3) CunTtakcuc u anroput™ padoTsl onepatopa for?

4) CuHTaKCHC U alropuT™M paboTel oneparopa while?

5) CunTtakcuc u anroput™ padotsl oneparopa do..while?
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6) HazoBuTe onepaTopsl UKIIa paboTaroIue, MOKa YCIOBHE JIOXKHO.

7) Ilepeuncnure cx0ACTBO U OTJIMUMA oniepaTopoB for u while.

7. Paboma c enewnumu npepvieanuimu

1) Yto Takoe mpepbiBaHue?

2) Otnuuue npepbIBaHus 0T OOBIYHON MOANPOrPAMMBI?

3) Haznavenue TabauIiibl BEKTOPOB MpEpPhIBAHUN?

4) Iopsiiok BeI30Ba MOANPOTrPaMMBbl 00paOOTKU pephIBaHUS?

5) CtpykTypa 3arojoBKa MpephIBaOIICH MporpaMMbl Ha si3bike Cu?

8.lllecmuaoyamupa3spsionvie matimepol

1) Ha3oBuTe nMeHa U KOJIMYECTBO TaHMEPOB y 6a30BOI0 MUKPOKOHTpoJLIepa?

2) Ilepeuncnure pyHKIUHU Talimepa?

3) Hapucyiite CTpyKTypHYIO CXeMy TaiiMepa W MOSICHUTE Ha HEH, OT KaKUX MmapaMeTpoB
3aBUCHUT MUHTEpBAJI 3aJI€P’KKU TalimMepa?

4) UTo Takoe «IoJICYeT BHEITHUX COOBITHII)?

5) IosicHuTe MPUHLMI PETYJIMPOBKU BBIXOJAHON MOIIHOCTU B Harpys3ke 3a cueT IIHUpOT-
HO-UMITYJIbCHOM MOAYJISIINH.

IlpakTHyeckue 3aHATUA

Lesib10 IPaKTUYECKUX 3aHSATHH SBISACTCS PEUICHUE 3a/1a4 110 TEMATUKE 3aHSTHS, BBIIOJ-
HEHUE MOJTOTOBUTENIbHBIX OMEpaluid, HeOOXOIUMBIX ISl MPOBEACHHS 1a00paTOPHBIX padoT,
TaKUX Kak: MpeJBapUTeIIbHBIC Pacy€Thl; HOJ00p IEMEHTHOM 0a3bl; cOCTaBIeHUE OJIOK-CXEM all-
TOPUTMOB; HAIMCAHUE UCXOJIHBIX TEKCTOB MPOTrpaMM.

Templ IPaKTUYECKUX 3aHATUI:

5 cemecTp

1. Coz0anue u omnaoka npoekma Ojsi MUKPOKOHMPOILIEPOE C UCNONb308AHUEM CPEObl
npoepammuposanus AVR Studio

2. Paboma c nopmamu 6600a-6v1600a na sizvike Accembnep

3. Ilpoepammuposanue MUKpOKOHMPOILLEPO8 HA A3biKe Accembiep

4. Coz0anue u omnadka npoexma 0as MUKPOKOHMPOJIEPOE C UCHOb30BAHUEM CPeObl
npoepammuposarnusi CodeVision

5. Paboma c nopmamu 6600a-6vi600a Ha a3zvike Cu

6. Ilpoepammuposanue mukpokonmpoiepos Ha szvike Cu. Onepamopui

7. Paboma ¢ enewHumu npepvieanuimu

8.l lecmuaoyamupaspsaoHvle matimepol

PacuérHo-rpadguyeckas padora
Hcxonnbie naHHbIC
PeannzoBaTh, B COOTBETCTBUM CO CTPYKTYPHOM CXEMOM, MOJIeNb Y4€OHOI0 MUKPO-
KOHTPOJIJIEPA, BKIIFOUYAIOLIYIO ITPOLIECCOP U OJIOK HMaMsITH.
BapuanTsl 3a1aHui
Tabnuia 7 — Bapuantsl 3a1anuii

Peanusyemsle
omanael | MOV AM ADD M MOV AM ADDM
Cxema SUBM MOV M,A MOV M,A SUB M
nporeccopa
Cxema 1 Bapuanr 1(a) Bapuant 4(a) Bapuant 1(6) Bapuant 4(6)
Cxema 2 Bapuant 2(a) Bapuanrt 5(a) Bapuant 2(6) Bapuant 5(6)
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| Cxema 3

| Bapuanrt 3(a)

| Bapuanrt 6(a)

| Bapuant 3(0)

| Bapuant 6(0)

3.2 3aganus I NPOMEKYTOYHOM aTTecTalluu

CoctaBuTh nporpamMmy pabOThl Pa3MEHHOIO aBTOMaTa, OJOK-cXeMa KOTOPOro JlaHa Ha
pUcCyHKe. ABTOMAT MEHSIET IOCTYynawImue MoHeTsl B 1,2 unu 5 pyOneit Ha MmoHeTsI 1o 50 kore-

CK.

Jatuuk MoHeThl popmupyet B pa3psaax nopra PINA kox B cooTBeTCTBUU ¢ Tabauen

ITopr
BEOIA

A

D1 | Do

3agauu 119 TeCTHPOBAHMS
Pa3paboTars anroput™ u mporpaMmy yIpaBJIe€HHs TEXHOJIOTUYECKUM MPOIIECCOM.
3agaua Ne 1

ATmegals

ITopr
erieoga PORTE
Dz | D2 | D1 | Do

Momnera Kon
(py0) D1 DO
1 0 1
2 1 0
5 1 1

B nopt PORTB nepenaercsa konnuecTBo MOHET 10 50 KONEEK B ABOUYHOM KOJE.

Boiiaep:

3agaua Ne 9

1.3aIlaTLII/IKOM TCMIICPATYPhbI BBICTABIISICTCA Tpe6yeMa51 TEMIICpATypa Harpesa BOJbI.

2.bonep NoAKII0YAeTCs K MUTAIOIIEH CeTH

3.0OmpamurBaeTrcs AaTYUK 3aMoTHeHUs Oaka. Eciu BoJja OTCYTCTBYET, 3aropaeTcsi CBETO-
nuoHbIM nHaukarop «Het Boas». Eciu ypoBeHb BOJIBI B HOPME, BKJIIOYAETCSI HAarpeBaTEIbHBIN
anemeHT (T3H).
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4.BrInosHAETCs HUKINYECKUM OIIPOC TEPMOIaTUMKA!
[Tpu paBeHCTBE HANPSHKEHUH € 3aJaTYMKa TEMIIEPATypbl U TEpMOJaTYMKa T3H BBIKIIOYaeTCs,

3axkuraercsa nnaukarop «Harpes 3aBepiuény».

|
|
[
| 4>\D
|
ﬂ,ﬁT‘-IHK 3anNonHeHWA

| Tepmopatumk

« €

—

KypcoBoii npoekT

peanuzyetcsi B GopMe IPaKTUIECKON OATOTOBKU

HUcxoanblie JaHHBIE AJIs1 NMPOCKTHPOBaAHUSA

MyneT ynpaeneHus

O O O
Cetb Her Bogel  Harpee aaeepluéH
30
20 40
10 50
0 60

3aparuuk TemnepaTypbl
(noTeHuwomeTp)

P33pa60TaTBZ almapaTHyro 4acTtb U IpOrpaMMHOC obecreyeHrne CUCTEMBI YIpaBJICHUA

TCXHOJIOTHYCCKUM IIPOLCCCOM.

MHKpOKOHTpOJ’IJ’IepHaﬂ CHUCTCMaA YHIPaBJICHUA TEXHOJIOTHYCCKUM IIPOUCCCOM JOJIZKHA

o0ecIieunBarh:

- YIIpaBJICHUEC BCEMH PCIKUMAMU pa6OTLI TEXHOJIOTHYECKOM YCTAHOBKH;

- TAJIbBAHUYCCKYIO Pa3BA3KY BXOAOB U BBIXOAOB CUCTCMbI YIIPAaBJICHUS OT IIOJICBBIX AAT-
YHUKOB U CHJIOBOI'O O60py,Z[OBaHI/I$I YCTAHOBKH;

- HAITNYHUEC MOJACUCTCMBI HpOTHBOﬂBapHﬁHBIX 3alluT.
KpOMe TOr0, B IIPOCKTEC JOJI’KHBI OBITh ITPOU3BCACHBI paC‘léTBI CHUJIOBBIX KOMMYTUPYIO-

IIMX 3JIEMEHTOB, U BBINOJIHEH 110A00p JAaTYUKOB, CHJIOBOTO KOMMYTHPYIOIIETO 000PYOBaHUS U

HCIIOJIHUTENbHBIX MEXaHU3MOB T€XHOJIOTHUECKOMN YCTaHOBKH.

O0pa3ubl BApMAHTOB 3aaHUI

3aganue Nel

Pa3zpabotaTs cucteMy yrpaBiaeHUs: TOKPACOUHBIM POOOTHU3UPOBAHHBIM KOMILIEKCOM.
1. MakcuManbHbIi X0 Tenexku ¢ aetanbio 15000 MM, U3 HUX 10 IBepei CyIIUIbHON

kamepsl 13000 mm. Paccrostnne mexay CT3 (cuctemoit TexHudeckoro 3peHusi) u podorom Pl

- 3000 mM. Touynocts gatumka nonoxxenus (I1) - 4 mm.
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IBEpH

ATl
BKZ BK4
N N CYIMIbHAL
BKL _é BK3 _é Kamepa

Q== O

’J_‘ CYIIHIBHBIH
KOHEeHep
CT3 —
Pl

M2 —
\‘— M;L- HOKIJE.CO‘:{HE_E
I\'E..\IEI}EL
4000
| .
11000 BKS
15000

Pucynok 2 - @yHKIMOHaIbHAs CXe€Ma IIOKPAaCOYHOT0 KOMILIEKCa

2. Anroputm paboTHI:

Pabounii, moaBecus aeranb, HaxxkuMaeT KHOMKY "[lyck". Tenexka ¢ 1eTanbio ABIKETCS K
nokpacouHoi kamepe. [1o okonuannu npoxoga CT3 ¢ CT3 Beigaercs §-pa3psAHbIA JBOUYHBIN
KOJ - HOMEp MOJBEIICHHOH eTanu. Yepes 2 cek. mociie 3Toro 3akpeiBatoTcs isepu Bodie CT3 B
NOKpaco4Hyro kamepy. OrcunteiBaercs paccrosinue ot CT3 1o P1 u Ha P1 Beinaercs nomnyden-
He1id ¢ CT3 KoI. DTOT KO BKIIFOYAET POOOT Ha MOKPACKY [0 MPOTpaMMe, OTPEIIIIEMON dTUM
kozoM. OtkiroueHue P1 nponcxoaut aBTOMaTUYECKH 1OCIIE BBIIIOJIHEHUS UM CBOEH Mporpam-
MBI [TOKPACKH.

[Tocne npoxoxaenns tenexkon 9000 Mm OT Havasna JBUKEHHUS OTKPBIBAKOTCS BOPOTa B
CylIMIbHYIO Kamepy. [lociie mpuxona B CymMIbHYIO KaMepy MPOUCXOIUT OCTAaHOB NMPUBOJAA
TEJEKKH, cienyer naysa 0.5 cek., 3aTeM I0OBOpaunBaETCsl HAa OJJUH 1Al UMITYJIbCHBIN CYIIMIIb-
HBI KOHBeWep, IPU 3TOM CHUMAETCS U MOCTYIAaeT Ha CYIIKY [TOKpallleHHas JeTajb, a Ha TeJleX-
Ky YCTaHaBJIMBAETCS BBICYLICHHAs JeTalb. Telexka ABMXKETCS 0O0paTHO, PU 3TOM IMocie
npoxoxaeHust Toukun 9000 MM 3aKkpbIBaeTcs CyIIMIbHAs KaMepa U OTKPBIBAETCS IBEPH 110-
KpacouHo! kamepsl. [To npuxony TenexKku B HaYaIbHYIO TOUYKY OHa OCTaHaBiuBaeTcs. Llukn
3aKOHYEH.

3. IIpenycMOTpeTh MaKCHMajIbHO-TOKOBYIO 3aIIUTY U 3aLUTY OT UCUE3HOBEHMSI HAIIPSI-
KEHUSL.

4. MomsocTtb puBoaoB 0.6 kBT. CkopocTh JBMKEHUS II1aBHOTO KoHBelepa 0.2 m/cek.

3aganue Ne2

Pa3paborath cucreMmy yrpaBiieHUs TPAHCIIOPTHBIM POOOTOM.

Paboune Mecta pacnosokKeHbl B IIaXMaTHOM IMOPsIKE, BIOIbL Tpacchl podora. Homepa
pPacoJIOKEHBI IO MOPSAJKY BO3pacTaHus B 0qHOM HanpasieHnu. Mapkepbsl 00 u 7F orpannyu-
BAIOT Tpaccy po0oTa (PUCYHOK 4).
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Pucynok 4 - TpaekTopHs IBUKEHUS TPAHCIIOPTHOTO poOoTa

Ha pucynke 3 BBeZieHBI clieyromre 0003HaYEHNUS:

M1 - DnekTpoaBUraTesb MoIbemMa miaThopMbl;

JluckpeTHble faTuuku nonoxenus miatgopmel: BK1 - Hmxaero; BK2 - Bepxnero (1eBast
CTBIKOBKA - HeueTHbIe aapeca); BK3 - BepxHero (mpaBast CTHIKOBKA - YETHBIE ajipeca);

DNeKTpOABUTATEIHN BBIABMUKEHUS leTanu: M2 - BneBo; M3 - BIipaBo;

JluckpeTHble naTuuku nonoxxenus neranu: BK4 u BK6 - B nentpe mnar-¢popmsr; BKS u
BK6 - B kpaitnem sieBoM nosnoxkennn; BK4 u BK7 - B kpaiiHeM npaBoM IOJI0KEHNH;

OM - 31€eKTpOMarHuT NpUBOJa 3aXBaTa rpys3a;

M4 - snexTpoaBUTaTens NPUBOAA KOJIEC

CT3 - cucremMa TEXHUYECKOTO 3pPEHUs, JJIS CUMTHIBAHMS JIBOMYHOIO KO MapKepa CTo-
na.

Kanan cBs3u - cucrema cBsizu ¢ ieHTpanbHOM OBM - conepkuT 1Ba 8-pa3psaHbIX peru-
CTpa: MEPBBINA PETUCTP - pabovee MEeCTO, OTKy/1a 3a0paTh Tpy3, BTOPOU PETHCTp - pabodee Me-
CTO, KyJla JOCTaBUTh Tpy3. B ob6eux perucrtpax nnpopmanus He paBHa 0.

Anroputm paboTBhI:

a) UcxomHoe cocrosiHueE.
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Po6ot cTouT y mpousBoiabpHOTO pabodero Mecta, miuaTdopMa OIMyIIeHa, 3aXBaT B CPeli-
HEM TOJI0KEHUH, SJIEKTPOMArHuT 3axBaTa OTKJIIOYEH.

0) PaGoumii mux.

Buemnsiss OBM B kaHan cBsI3M 3alKCBIBAET aJipec paboyero Mecra, OTKyJa B3ATh Ipy3 (B
Prl) u anpec pabouero mecra, Kyzna qocraButh rpys (Pr2). Eciu conepxxumoe peructpos Prl u
Pr2 He paBHO HYyIIO, TPAHCHOPTHBINA POOOT CUMTHIBAET HOMEp pabodero mecra, rie OH HaXo-
JUTCA, M JBMDKETCSI B CTOPOHY pabouero Mecta, ykazanuoro B Prl. Jloitns no sToro mecra,
OCTaHaBIUBaeTCs U nogHuMaet miardopmy. Eciou anpec B Prl - yetHblll, KOHTpoNUpyeTcs Mpa-
Bas CTOpoHa (IIpaBasi CTHIKOBKA), €CJIM HEUETHBIN - JIeBasi CTOPOHA, 3aT€M 3aXBaT BBIJIBUTACTCS
BIIPaBo (WJIM BJIEBO) JI0 KOHIA. BKiloyaeTcs »yeKTpOMarHuT 3axBaTa U 3aXBaT BMECTE C Ipy-
30M BO3Bpaiaercsi B cepeaunny miatdopmel. [ocie gero miaTdopma omyckaercs, SIeKTpoMar-
HUT BBIKJIIOYACTCS U TPAHCIIOPTHBIM poOOT HAYMHAET ABMKEHHE K pabodeMy MECTY, KOJI KO-
Toporo 3aaad B Pr2. [1o mpuxony k aTomy pabouemy Mecty (konTposupyercs CT3) mnardopma
C TPY30M MOJIHUMAETCsl, CHOBA BKIIFOUAETCSI SJICKTPOMArHUT U 3aXBaT C IPY30M JIBHKETCS BIIpa-
BO (ecliv aJpec YeTHBIN) WIh BIIEBO (eciiu aapec HeueTHbIN). [1o qocTikennu KpaitHero moJo-
JKEHUS DJIEKTPOMArHUT BBIKIIIOYAETCS, 3aXBaT 0Oe3 rpy3a BO3BpalllaeTcs Ha3aj Ha CEpeIuHy
wiatopmel, TIaThopMa oImycKaeTcs, OOHYIsoTCs peructpbl Prl u Pr2 kanana csizu. Lukn
3aBEpIIICH.

1. IIpexycMoTpeTs MaKCUMaIbHO-TOKOBYIO 3aIIUTY U 3aIIUTY OT CHUKEHUS HAMPSIKEHUS
Ha aKKyMYJISITOPHBIX Oatapesix.

2. JIpmwxenue 3axBaTa U miatopmel 3aBepinaetcs naysoi 0.5 cex. Bkitouenne u BbI-
KITFOUEHHE JICKTPOMarHuTa 3axBaTa 3aBepiuaercs nay3oi 1 cex. Hauano neumxenus maysa 0.2
CEK.

3. Hanpspkenue nutanus podora 24 B. MomHocts npuBoja asuxenus 0.3 kBT, npuBoa
noabema 0.2 kBT, mpuBosa 3axBata 0.2 kBT. Tok snexrpomaruura 3axBata 1 A.
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Jlucr perucrpanun usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KJICHUS U3MEHEHUS

KoanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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