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1 BBenenue

Pabouas mporpamma u (GOHJI OLIEHOUHBIX CPEICTB AUCHUUILUIUHBI «MUKPOIPOIECCOPHBIE
YCTPOMCTBA CUCTEM YIPABIEHUS» COCTABICHBI B COOTBETCTBHH C TpeOOBaHUAMHU (efepaibHOro
rOCYy/IapCTBEHHOTO 00pPa30BAaTEIBLHOTO CTAHNAPTA, YTBEPXKICHHOTO MPUKAa30M MHHHCTEPCTBA
obpazoBanus u Hayku Poccuiickoit deneparun Ne 144 ot 28.02.2018, u ocHOBHOM mipodeccuo-
HAJIBHONH 00pa3oBaTENbHON MPOTPAMMBI IMOATOTOBKH «DIIEKTPONPUBOA U aBTOMATHKA» TIO
HanpapyieHU0 ToAroToBKU 13.03.02 DyekTposHEpreTuka 1 3JIEKTPOTEXHUKA.

[IpakTrueckast MOATOTOBKA Peaiu3yeTcsi HA OCHOBE:
[Tpodeccuonanehsiii crangapt 40.180 «CIIELIMAJINCT B OBJIACTU [TIPOEKTUPOBAHU A
CUCTEM SJIEKTPOITPUBOJA».

O600menHnas TpynoBas Gpynkius: B PazpaboTka oTiensHBIX pa3iesoB MpoeKTa Ha pas-
JIMYHBIX CTAAUAX NPOCKTUPOBAHUA CUCTCMBI SJICKTPOIIpUBOAA.

H3-2 ITpaBuiia npoekTupoBaHUs CUCTEMBI eKTponpusoaa, HY-5 IlpumensaTs cucremy
aBTOMAaTHU3UPOBAHHOI'O IIPOCKTUPOBAHUA U IIPOIPAMMY, UCIIOIL3YEMYIO UL HAITUCAHUS U MO-
JuduUKaluy JOKYMEHTOB, JUIsl pa3pab0oTKU TEKCTOBBIX YacTel OTAEIbHBIX pa3/ieloB IPOEKTa Ha
PA3INYHBIX CTAAUAX ITPOCKTUPOBAHUA CUCTCMBI 3JICKTPOIIPUBOJA.

3anaun [Ipuobperenue cryneHTaMH MPaKTUYECKUX HABBIKOB Pa3pabOTKH ammapaTHbIX
ANCHHUIIINHEI Y IPOTPAMMHBIX CPEACTB MUKPOIIPOIECCOPHBIX CUCTEM YITPABJICHHUS.
OcHoBHbIE CucreMbl cuuciieHUs UU(POBBIX BBIYUCIUTEIBHBIX YCTpOHCTB. OCHOBBHI ail-

pasnenbl / TEMBI | reGpbl JTOTUKH.

AACTUTITAHBL OCHOBHBIE Y311l ¥ IPHUHIHMILI OPraHM3alUy IHQPOBLIX BBHIYUCIMTEIBHBIX
YCTPOMCTB.
ApXWTEKTYpa ¥ HHU3KOypPOBHEBOE IIPOrPAMMHPOBAaHHE 0a30BOr0 MHKPO-
KOHTPOJLIEDA.

[TporpaMMupoBaHre MUKPOKOHTPOJUIEPOB Ha A3BIKE BHICOKOTO YPOBHSI.

2 IlepedeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00yYeHHS 0 TUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHOM NPOrpaMMbl

[Ipounecc wu3ydyeHUs JOUCHUIUIMHBI  «MUKpPONPOUECCOPHBIE  YCTPOWCTBA  CHUCTEM
yIpaBJICHUS» HampaBlieH Ha (OPMHUPOBAHUE CICAYIOIIUX KOMIIETEHIMH B COOTBETCTBHH C
®I'OC BO u ocHOBHO# 00pa3zoBaTebHON Tporpammoit (Tabnuma 1):

Tabmuna 1 — KoMneTreHIIMN 1 HHIUKATOPHI UX TOCTHXKEHUS

Kon u HaumeHnoBanue Nuaukatopel JOCTUXEHUS [Inanupyembie pe3ybTaThl
KOMIICTCHIIU OGy‘IGHI/I}I 10 AU CHUITIINHE
[Tpodeccuonanbubie
I[MIK-2 Cmnocoben 4 cemecTtp

pa3paboTKe KOMILIEK-
Ta KOHCTPYKTOPCKOM
JOKYMEHTalluu  3C-
KU3HOTO,  TEXHHUYe-
ckoro ® pabodero
IPOEKTOB  CHCTEMBI
3IEKTPONPHBOJIA 5 cemecTp

TIK-2.1 Brnageer cxemoTexHuKOW mud-
3HaeT TmpaBWJia COCTaBJICHUS H | POBBIX CHCTEM aBTOMATHKH.
BBITIOJTHEHHSI TEXHUUYECKOTO 3aj1a-
HUSA Ha pa3pabOTKy MpOeKTa CH-
CTEMBI DJIEKTPOTIPUBOA

[IK-2.2 Hmeet HaBBIKM BBIOOpA M MTPOEK-
YMeer ocymecTBIATh cOOp, 00- | THPOBAHUS aNapaTHON YacTh
paboTKy U aHAM3 CIPABOYHOU M | CHCTEMBI YIPABICHUS DIIEKTPO-
pedepaTtuBHOl WHGOpPMAIMK 00 | MpHUBOJIA.
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o0opynoBanuu [uid HanucaHus | Mimeer HaBbIkK pa3paboOTKH Mpo-
JOKYMEHTOB, IPOBEJICHUSI pacue- | F[PaMMHOI0 00eclieueHus 1 aHa-
TOB, BBINOJIHEHUS TEKCTOBBIX M | JIM3a )KU3HEHHOI'O LIMKJIA IIPO-
rpadUUecKux paszesioB MPOEKTa | F[PAMMHOI0 00ECIICUeHUsI aBTO-
CHCTEMBI JIEKTPOIIPUBOAA. MaTU3HPOBAHHBIX CHCTEM
[IK-2.3 YIIPABJICHUS 3JIEKTPOIIPUBOAAMM.
Brnaneer naBbikamu odopmieHHs
pa3zenoB KOMILJIEKTOB KOHCTPYK-
TOPCKUX JIOKYMEHTOB 3CKHM3HOTO,
TEXHUYECKOTO U Paboyero mpoekx-
TOB CUCTEMBI IEKTPONIPUBOJIA.

3 Mecro IUCHMILIMHBI (MOIYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Huctumnnaa « MUKpONPOLIECCOPHBIE YCTPOMCTBA CUCTEM YIPABICHUS» U3ydaeTcs HA 2
3 xypce B 4 5 cemectpe.

JlucrunamHa BXOIUT B cocTaB Oyioka 1 «/[ucuuminabl (MOyNIN)» B OTHOCUTCS K 0a30-
BOW YaCTH.

3HaHMsl, yMEHHS U HaBBIKW, COPMUPOBAHHBIE NTPH U3YYEHUH TUCHUILTHHBI « MuKporpo-
[[ECCOPHBIC YCTPOUCTBA CUCTEM YIIPABICHUS», OyIyT BOCTPEOOBAHBI TP U3YUCHHUH MTOCIICTYIO-
HMX AUCUUIIINH: «CHUCcTeMBbl YIpaBieHuUs JIEKTPONpuBoAaMm», «IIpoekTupoBanue 31eMEHTOB
aBTOMATHU3UPOBaHHBIX cucteM», «b1.B.JIB.01.01 Dnekrpuyeckuit npusoay», «b1.B.J1B.01.02
OCHOBBI TEOPHUH IEKTPOIPHUBOIAY», «IIpor3BOACTBEHHAS MTPAKTUKA (TEXHOIOTHYECKas TIPAKTH-
ka)», «[Ipon3BoACTBeHHAs MPAKTUKA (IPEIAUILIOMHAS IPAKTUKA)Y.

JucuumimHa « MUKpOIpoILeCCOPHbIE YCTPOMCTBA CUCTEM YIIPABICHUS» YACTUYHO pea-
nau3yercs B (hopme MpakTUIecKol MOAroTOBKU. [IpakTrueckas moAroToBKa OpraHUu3yeTcs MyTeM
BBITNIOJTHEHHS] KypCOBOT'O MTPOEKTUPOBAHMUS.

Jucnuninuza «MHKPOIPOLECCOPHBIE YCTPOMCTBA CUCTEM YIIPABIICHUS» B paMKaX BOCIIH-
TaTeIbLHON padOThI HaMlpaBjieHa Ha (OPMHUPOBAHUE Y OO YIAFOIINXCSI aKTUBHOU TPaXKIaHCKOM
MO3UIUH, YBRKCHHS K IpaBaM M cBOOOIaM YeTIOBEKa, 3HAHUS TIPABOBBIX OCHOB U 3aKOHOB, BOC-
MUTaHUE YyBCTBA OTBETCTBEHHOCTU WJIM YMEHHUSI apTyMEHTHUPOBATh, CAMOCTOATEIHLHO MBICIIUTH,
pa3BHBAET TBOPUYECTBO, MPO(hecCHOHALHBIE YMEHUS HIIM TBOPUYECKU Pa3BUTON JIMYHOCTH, CH-
CTEMbl OCO3HAHHBIX 3HAHUN, OTBETCTBEHHOCTH 34 BHITIOJHEHHE Y4€OHO-ITPOU3BOICTBEHHBIX 3a-
INaHWUM U T.J.

4 O0beM IMCHUIUIMHBI (MOAYJIs1) B 32UE€THBIX €IMHUIIAX C YKA3aHHEM KOJIHYEeCTBA
aKaJeMHYeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4aommuxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO PadoTy
00yYarIuXxcs

OO61mmas TpyI0eMKOCTh (00beM) TUCHIHUTIINHBI COCcTaBIseT 9 3.€., 324 akaj. 4ac.
Pacnipenenenne o0bemMa AUCITUTUIMHBI (MOIYJIS) 110 BHAAM YYCOHBIX 3aHSATHH MPECTaB-

JIEHO B Tadimue 2.

Tabmuua 2 — O6beM TUCIUILTMHBI (MOIYJIs) IO BUJAM YUEOHBIX 3aHATHH

Bcero akagemu-

O0beM TUCHUTNIINHBI
YeCKHUX 4aCOB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 324

KonTakTHasi aynuTopHasi paboTa o0yyamommxcsi ¢ npenoaasareseM (1o 124
BH/JIaM Y4eOHbIX 3aHSATHI), BCEr0

B ToMm uucine:




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX YaCOB

3aHATHA JIEKIMOHHOI0 THIA (JIEKLIUU U UHbIE YUeOHbIEe 3aHATHS, IPEeay-

CMaTpHBAIOIKE MPEUMYIIECTBCHHYIO Tepeiady yueOHoi nHpopMaLuu 1e- 56
JAarOTHYECKUMH PAOOTHUKAMU)
3aHATHS CEMHUHAPCKOI0 TUNA (CEMHHAPHI, IPAKTUUECKUE 3aHITHS, PaK- 68
TUKYMBI, 1a00paTOpHbIe pabOThI, KOJJIOKBUYMBbI M MHbIE aHAJIOTUYHBIC 3a-
HSATHS)

B TOM 4YHCJIe B (pOpME MPaKTUUECKON MTOATOTOBKHU: 12
CamocrosiTesbHast padoTa 00y4alOUIMXCA M KOHTAaKTHAas padoTa, BKIIO-
Yarolasi FPyNnoBble KOHCYIbTAUN, HHAUBUYaIbHYIO paboTy 00yyaro-
IIMXCS ¢ IPenojaBaTessiMU (B TOM YUCIIe HHIUBUAYaIbHbIE KOHCYJIBTAINN); 200

B3aMMOJICHCTBHUE B DIIEKTPOHHOU MH(DOPMAITMOHHO-00pa30BaTEIHHOM cpesie
BYy3a

[TpomexxyTounast arrectamus oOydaronuxcsi —3ader ¢ ornenkoi(2), PI'P, KII

5 ConepxkaHue IMCHUIIUHBI (MOYJISA), CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3jeiam)
€ YKa3aHMeM OTBeICHHOI0 HA HUX KOJIHYeCTBA aKa/JleMHYeCKHUX YaCcOB U BU/IOB

yueOHo#i padoTbI

Ta6mmma 3 — CTpykTypa U cofiep>kKaHue TUCIUTUIMHBI (MOJTYJIS)

Bunsl yueOHoI paboThI, BKIIIOYast CAMOCTOS-
TEIBHYIO Pa0b0Ty 00 YJAIOIIUXCS i TPYI0EM-
KOCTb (B yacax)

KoHnrtakTHas pabota
HaumenoBanue pas3zienos, TeM U coJiepKaHUE MPEnoaaBaTes ¢ 00yJarouMHICs
Marepuaia Jlekmun | Cemunap- | Jlabopa-
CKHe TOpPHBIE CPC
(mpakTu- | 3aHATHSI
YECKUe
3aHATHUS)
4 cemecTp
Tema 1 [IpeacraBnenue 1aHHBIX B IU(PPOBBIX ) ) 4
BBIYHMCIIUTENbHBIX YCTPOUCTBAX.
Tema 2 IloHsATHE JIOTHUECKOI TIEPEMEHHON U
nornyueckor GyHKiuu. Jlormueckue onepanuu.
[ToydeHne TOru4ecKoro BEIpaKeHusl 1Mo Tad- 4 4 4
JUIe UICTUHHOCTU U oOpartHas 3anava. [loctpo-
€HUE CXEMBI 10 JIOTUYECKOMY BBIPAKEHUIO U
oOparHas 3a/1a4a.
Tema 3 [ToHsTHE KOMOMHAIIMOHHOMN JIOTHYECKOM 2 2 4
cxemsl. Jlemmdparop u MyIbTHILIEKCOD.
Tema 4 ITonycymmarop. Cymmarop. MHoropas-
PAIHBIA IBOMYHBIN cymmaTop. Peanuzanus ) ) 4
oTiepaIuy BEIYUTaHMS Ha 0a3e MHOTOPa3psIHO-
ro JIBOWYHOTO CyMMaTopa.
Tema 5 Tpurrepsl. Tunsl Tpurrepos. Onpene-
senue. Tabmuna uctuHHOCTH. CXEMOTEXHUKA. 6 6 16
Bpemennsie quarpaMmbsl paOOTEHI.
Tema 6 Peructper u cuetunku. Kimaccuduka- ) ) 3
s, Cxemorexnuka. [IpuHmn paboTel napar-




Bunpr yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJNbHYIO paboTy 00yJaromuxcs 1 TpyA0eM-
KOCTb (B yacax)
KonTtakTHas pabora
HaumeHoBaHue pa3enoB, TeM U COJep>KaHuE npenojaBatess ¢ 00yJaoumMIcs
marepuaia Jlexkmu | Cemunuap- | JlaGopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHA
YecKue
3aHSTHUS)
JIENIBHOTO PETUCTPa M CYMMUPYIOILIETO CUETYH-
Ka. Bpemennas quarpamma paboTbl CyMMHpY-
IOIIET0 CUETUYHKA
Tema 7 CxeMOoTEXHHKaA IIOCTOSHHOH U onepa-
TUBHOU MaMsTH. [IOpANOK CUUTHIBAHMS U 3aIIU- 4 4 16
CHU IIOCTOSIHHOW U OIIEPATUBHOM mamsTH. I 'pa-
buueckre 0003HAYCHUS MUKPOCXEM TTaMSITH.
Tema 8 HaznaueHne OCHOBHBIX (DYHKITMOHAIIb-
HBIX y3JIOB IIEHTPAIBHOIO IIPOIEccopa. ) ) 12
PaGouwnii ukn nporeccopa. MamMHHBIA [HAKIL.
Mammnanbii TakT. [loHsITHE MUKPOKOMAHBI.
Tema 9 Ipuniun paboTsl mporeccopa.
Opranu3anus yCTpoWCcTBa yIpaBieHUs Ha 0aze 8 8 16
AaBTOMATa C KECTKOM JIOTUKOM.
5 ceMecTp
Tema 10 Knaccudukanust u 6a30BbIe apXHTEK-
Typbl MUKPOIIPOLIECCOPHBIX cucTeM: ['apBapn-
cKasi apxuTekTypa; apxutekrtypa ®on Helimana 2 2 10
(Crendopnackas apxutektypa). Haznauenue
dbyHKIMOHATBHBIX Y3708 MIIC.
Tema 11 O6mue xapakTepuCcTUKHU, PYHKITHO-
HaJIbHBIA COCTaB, apXUTEKTYpa Spa U OpraHu- 2 1 2 10
3a1us TaMaTu 6a30BOro MUKPOKOHTPOJLIEPA.
Tema 12 Kparkoe onucanre KOMaHj si3blka Ac- ) 1 ) 10
cemoep.
Tema 13 [TopTsl BBOAA-BBIBOJIA 2 1 2 10
Tema 14 /lupextussl si3bika Accembmuep. [Ipué- ) 1 ) 10
MBI TPOrPAMMHUPOBAHMSI Ha s3bIKE AcceMbiiep
Tema 15 KpaTkuii 0630p SA35IKOB IPOTrpaMMu-
poBaHUsI MUKPOKOHTpoOsuiepoB. CTpykTypa Cu- 2 2 2 10
nporpamMmMbl. OObsIBICHNHE TEPEMEHHBIX.
Tema 16 Onepaunu ¢ nEPEMEHHBIMU U PETHU- ) ) 20
CTpaMH.
Tema 17 Onepauuu u onepatops! s3b1ka CH. 2 2 2 10
Tema 18 OyHKIIMY TOIB30BATENS U MIPEPHIBA- ) ) 4 10
Hus. Cuctema npepblBaHui
Tema 19 Taiimepsl 4 2 2 10
Tema 20 Ananoro-un¢ppoBoii mpeodpa3oBareb 2 2 10
nToro 56 12 56 200
10 JMCHUIIHHE




6 BueayauTropHasi caMoCTOSITeIbHAS PpadoTa 00YyYAKOIIUXCS MO TUCHUIIIHHE
(Moxysi0)

[Ipn nmnaHUPOBAHWHM CAMOCTOSITEIIBHOW palOThl CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBAThCS CJICAYIOIIMM pacpeeICHUEM YaCOB Ha CaMOCTOSITeNIbHYIO paboTy (Tabnuia 4):

Tabnuna 4 — PekomeHayemMoe pacipeiesieHue YaCoB Ha CaMOCTOSITEIbHYIO paboTy

KoMnoHeHTBI caMOCTOSITEILHOM PadoThI KoauuecTBo yacon
M3ydeHue TeOpeTUYECKUX pasaeaoB JUCHUTLIAHBI 82
ITonroroBka K 3aHSATUAM CEMHUHAPCKOTO TUIIA 38
[ToaroroBka u oopmiieHue PI'P KII 80
200

7 OueHoYHbIE CPEACTBA IS MPOBEICHNS TeKYLIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTaly 00y4YaloImMXcs 10 AUCHHUILINHE (MOLYJII0)

@OH/JI OLIEHOYHBIX CPEJCTB ISl IPOBEAEHUS TEKYLIErO0 KOHTPOJIS yCIIEBAEMOCTH U MpO-
MEXKYTOUHOU aTrTrecTauuu npeacrasiieH B [Ipunoxenun 1.

[TosHBI KOMIUIEKT KOHTPOJIBHBIX 3aJaHU WM MHBIX MaTepHalioB, HEOOXOIUMBIX IS
OIICHUBAHUS PE3yIbTAaTOB OOyUEHHUsS MO AUCHUIUIMHE (MOIYJI0), MPaKTUKE XPAHUTCA Ha Ka-
benpe-pazpaboTyrke B OyMakHOM M 3JIEKTPOHHOM BHJIE.

8 VYueOHo-MeToaMYeckoe ¥ HH(PpoOpManuoHHOe o0ecmedyeHHe JAUCHHUIINHBI
(MoayJis)

8.1 OcHoBHas JuTepaTypa

1. OCHOBBI MHKpONPOLIECCOPHOI TeXHHUKH: yueOHOe nmocodue / B.A. Eropos. — Komco-
Moibck-Ha-Amype: @I'BOY BO «KHAI'TY», 2017. — 129 c.

2. MUKpOKOHTPOJUIEPHI JJIsi CUCTEM aBTOMATHKH: YueOHOe 1mocodue [DIIeKTpOHHBIN pe-
cypc] / BomoBo3zoB A.M. — Bonorna : Undpa-Unxenepus, 2016. - 164 c. // ZNANIUM.COM
ANIEKTPOHHO-OMOMMoTeuHass cucrema. — URL: http: // znanium.com/ bookread2.php?book
=232504 (mata obpamenwus: 19.05.2021). — Pexxum nocTyma: mo moAmmcke.

3. IlpakTHueckoe pPYKOBOACTBO MO HpPOrpaMMUpoBaHui0 STM-MHUKPOKOHTPOJIEPOB:
VYuebHoe mocobue [Dnextponnbiii pecype] / Topraes C.H., Tpury6 M.B., Mycopos U.C. -
Tomck: U3n-Bo Tomckoro monutex. yauBepcutera, 2015. - 111 ¢. / ZNANIUM.COM : snek-
TpoHHO-OMOmMoTeyHass cucrema. — URL: http: // znanium.com/ bookread2.php?book =443646
(mara obpamenust: 19.05.2021). — Pexxum mocrtyrma: 1mo momcKe.

8.2 JlomosHuTebHAsA JJUTEpaTypa

1. Ilecrepkun, A.H. Cucrema MonmenupoBaHHs M HCCIEIOBAaHUS PATUOIEKTPOHHBIX
ycrporictB Multisim 10 [Dnexktponssiit pecypc] / A.H. lllecrepkun. — M.: IMK Ilpecc, 2012. - 360
c. // ZNANIUM.COM : snektpoHHO-OuOmmoreunas cucrema. — URL: http: // znanium.com/
bookread2.php?book =548154 (mata obpamenus: 19.05.2021). — Pexxum moctyma: 1o moJmrcKe.

2. Mapreika, T. JI. Ilepudepuiinpie ycTpoiCTBa BHIYUCIUTENBHON TEXHUKH: YUueOHOE T10-
cobue [Dnexrponnsiii pecypc] / T.JI. [Tapteika, U.W. Tlonos. - 3-e u3a., ucnp. u gom. - M.: ®o-
pym: HUL] UHOPA-M, 2014. - 432 c. // ZNANIUM.COM : 31eKTpOHHO-OMOIMOTEYHAas CHCTe-
ma. — URL: http: // znanium.com/bookread2.php?book=537779 (nara obpamenus: 19.05.2021). —
Pexum nocryma: o noammcke.

3. Apxutektypa OBM 1 BEIUMCIUTENBHBIX CUCTEM: Y4eOHHK [DnekTpoHHbIN pecypc] / H.B.
Maxkcumos, T.JI. TTapteika, N.1. Ilonos. - 5-e u3n., nepepad. u gom. - M.: ®@opym: HULL MHOPA-
M, 2013. - 512 ¢. // ZNANIUM.COM : snexktponHo-0mOmoTeunas cuctema. — URL: http: // zna-
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nium.com/ bookread2.php?book =294504 (mara obpamenus: 19.05.2021). — Pexxum moctyna: mo
TIOJIITHCKE.

8.3 MeToanuyecKkue YKazaHud AJd CTYACHTOB IO OCBOCHHUIO TUCHHUIIJTHHBI

1. UccnenoBanue AUCKPETHBIX CXEM C IMOMOUIbIO alnredpsl JIOTUKU: Mertonndyeckue yka-
3aHMS K JabopaTopHOi padote 1o Kypcy «OCHOBBI MUKpOIpolieccopHoi TexHukn» /Coct. B.A.
Eropos. — Komcomonsck-Ha-Amype: Komcomonbsckuii-Ha-Amype roc. TexH. yH-T, 2011. — 12 c.

2. ApudMeTHKO-TOTUIECKOe YCTPOMCTBO: MeToarueckue yKka3aHus K J1a00opaTOpHOU pa-
6ote 1o kypcy «OcHOBBI MUKpormporeccopHoit Texuukm» /Coct. B.A. Eropos. — KomMcomomnbck-
Ha-Amype: KoMcoMonbckuii-Ha-Amype roc. TexH. yu-1, 2011. — 8 c.

3. Tpurrepsl: Metoauueckue ykasaHus K JabopaTopHoil pabore mo Kypcy «OCHOBBI
MUKporporeccopHoit TexHukn» /Coct. B.A. Eropos. — Komcomonbck-Ha-Amype: Komcomob-
CKHMi-Ha-AMype roc. TexH. yH-T, 2011. — 12c.

4. Opranuzanus namsaTd: MeToaudeckue yka3zaHds K JIaOOpaTOpHOM padoTe 1Mo Kypey
«OcHoBBI MHKponporeccopHor TexHukn» /Coct. B.A. Eropos. — Komcomonbck-Ha-AMype:
Komcomonbckuii-na-Amype roc. TexH. yH-T, 2011. — 9 c.

5. Pabota ¢ mopramu BBOJa-BbIBOJa: MeTOaMUECKUE YKa3aHUs K J1abopaTopHOW pabore
o Kypcy "Mukponporeccopasie ycTpoiictBa cucrteM ympasienus" /Coct. B.A.Eropos - Kom-
comonbck-Ha-AMype: PI'BOY BO «KHAI'TY», 2017. - 6 c.

6. [IporpammupoBaHrie MUKPOKOHTPOJUIEPOB Ha si3bike Cu. Oneparopsl.: MeTonnueckue
yKazaHusl K J1abopatopHoii pabote 1o kypcy "MHKpONpoieccopHble YCTPOICTBAa CUCTEM YIIPaB-
nenus" /Coct. B.A.Eropos - Komcomonbsck-Ha-Amype: @PI'BOY BO «kKHAT'TY», 2017. - 11 c.

7. BerpoeHHslit ananmoro-1iugpoBoii mpeodpazoBarenb MUKpOKOHTposuiepa ATmega 128:
Meroandeckue ykazaHus K jJabopaTopHOd paboTe mo Kypcy "MHKpPONPOIECCOPHBIE YCTPO-
ctBa cuctem ynpasiaenus"' /Coct. B.A.Eropos, E.M.EpumoB - Komcomonbck-Ha-Amype:
I'OYBIIO «KHAI'TY», 2008. - 11 c.

8. PaboTa ¢ BHEIIHUMH IpephIBaHUAMU.: MeTouecKue yKa3aHus K Ja-00paTopHoii pa-
6ote 1o Kypcy "MukpormnporieccopHbie ycTpoiicTBa cucteM ymnpas-ienus" /Coct. B.A.Eropos -
Komcomonsck-Ha-Amype: PI'bOY BO «KHAI'TVY», 2017. -9 c.

9. lllecTHaamaTupa3psaHbie TalkMepbl: MeToandeckue yka3aHus K JJabopaTopHOU paboTe
o Kypcy "MHukporpoleccopHbie ycrpoiictBa cuctem ymnpasnenus”" /Coct. B.A.Eropos - Kowm-
comonbck-Ha-Amype: PI'BOY BO «KHAI'TY», 2017. - 13 c.

8.4 CoBpemennbie mnpodeccuoHaJbHbIE ©0a3bl JAHHBIX M HMH(OPMAIMOHHBIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPHU OCYLIEeCTBJIEHUN 00Pa30BaTEJIbHOI0
npouecca no JUCHUILINHE

1) znanium.com: 3JeKTPOHHO-OMONIMOTEYHAsT cucTeMa : cauT. — Mocksa, 2021 — OOO
«3uanmym» — URL: http://www.znanium.com (mara obpamenus: 01.06.2021). — Pexxum mocty-
na: JJisl 3aperucTpup. Moiab3oBaTenei.

2) consultant.ru: nHpOpPMALIMOHHO-CIIpaBOYHAsA cucTeMa «KOHCYIbTaHT ILTIOCY : CAMT.
— Mockga, 2021. — URL: http://www.consultant.ru (mata oopamenus: 29.04.2021). — Pexxum no-
CTyHa: JUIs 3apETUCTPUP. TOIb30BATEIECH.

3) iprbookshop.ru: snexTpoHHO-OMOMMOTEUHAsT cuctema : calt. — Caparos, 2021 —
000 «Kowmmnanus "Aii I[Tu Ap Meaua"» — URL: http:\\www.iprbookshop.ru (mata oGpamienus:
01.06.2021).

8.5 Ilepeuenn pecypcoB UH(GOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH
«HTepHET», HEOOXOAMMBIX /Il 0CBOCHUS TMCUMILTUHBI (MO1YJIs)

1) Datasheet ATmegal28.- Paznen caiita «microchip.comy. —
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URL: https://www.microchip.com/wwwproducts/en/ATmegal 28#datasheet-toggle (mara obpa-
menust: 19.05.2021).

2) Microchip Studio for AVR and SAM Devices 7.0.2542 Offline Installer. - Pa3znen caii-
ta «microchip.com». — URL: https://www.microchip.com/en-us/development-tools-tools-and-
software/microchip-studio-for-avr-and-sam-devices (mata oopamenus: 19.05.2021).

8.6 JIuueH3MOHHOE MPOrpaMMHOe oOecrnedeHne, HCIMoab3yeMoe Ipu
oCyIecTBJIeHHH 00pPa30BaTeILHOIO MpoLecca no JUCUHILINHE

Ta6muia 5 — [lepedeHs UCMOIB3yeMOro MPOrpaMMHOTO OOECTICYCHUS

Haumenosanue 110 PexBu3UTEI

Microchip Studio for AVR and | CBoGoHast TUIIEH3MS, YCIOBUS HCIIOJIB30BAHUS IO CCBHUIKE:
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 OpraHu3auMOHHO-TIEIArOrHYecKne yCI0BUs

Opranuzanus 00pa3oBaTeIbHOTO MPOLECcCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM YYEeOHBIX 3aHATHH. S3BIK oOyueHus (mpemoaaBaHusi) — pycckuit. st BceX BHIIOB
ayJIMTOPHBIX 3aHATUHN aKaJeMHUECKUN Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHun CBOEH HHIMBUAYATHHON 00pa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIOMIETO 00YUEHHsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc NpH MpenogaBaHuu Kypca OCHOBBIBAECTCS Ha MCIIOIB30BAHUU TPAIH-
IIMOHHBIX, NHHOBALIMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHi. TpagunnoH-
HbIe 00pa3zoBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKU-
MH) 3aHATUSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTUH UCIIONB3YIOTCS B BUJIE LIHPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OpM MpoBeneHus 3ausaTuii. THpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTWU PEAM3YIOTCS MyTEeM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpere.

9.2 3aHATHUSA JEeKIIUOHHOI0 THIIA

JIeKIIMOHHBIN KypC MpEAroyiaraeT CUCTEMaTU3UPOBAHHOE M3JIOKEHUE OCHOBHBIX BOIPO-
COB y4eOHOTO TUTaHA.

Ha nepBoii nexkuuu ekTop 00s3aH MpenynpeIuTh CTYI€HTOB, IPUMEHUTEIHHO K KAKOMY
06a3zoBOMY yueOHUKY (yueOHUKaM, y4eOHBIM TOCOOUSIM) OyIeT MPOYUTaH KypcC.

JleKIMOHHBIN KypC MOJDKEH JaBaTh HanOOJbIINN 00beM MH(OpMau 1 oOecrednBaTh
Oosee riry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIHHO MEHBIIICH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENbHOE U3YUEeHUE MaTepraa.

9.3 3aHATUS CEMHUHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEICTABISAIOT COOON JeTaIu3aluIo JEKIIMOHHOTO TEOPETUYECKO-
ro MaTepHaia, IPOBOIATCS B IIEIISIX 3aKPEIUICHHUS Kypca M OXBATHIBAIOT BCE OCHOBHBIE Pa3eIIbl.

OcHoBHOI (hopMOIi MPOBECHHSI CEMHHAPOB SIBJSIETCSL 00CYXIeHHe Haubosee mpooieM-
HBIX M CIIOKHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKkKe pa3dop NMPHMEPOB M CHUTYyalMi B
ayJIUTOPHBIX YCIOBHSX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh HA CEMHUHAPCKUX 3aHATHIX OLIEHUBACTCS 10 CIEAYIOIIUM KPUTEPHSIM:

* OTBETHI Ha BOIPOCHI, TIpe/IIaraeMbIe MPETo/1aBaTeiIeM;
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* y4acTHE B IUCKYCCUSX;

* BBITMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJJaHUH;

* ACCUCTHPOBAHME MPENOIABATENIO B IPOBEAECHNHN 3aHATUH.

OtBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COIEPKATh
CCBIJIKH HA UICTOYHUKHU.

Jloknaznpl U ONIIOHMPOBAHUE JTOKJIAZOB IMPOBEPSAIOT CTENEHb BIIAJCHUS TEOPETUYECKUM
MaTepUasoM, a TAKK€ KOPPEKTHOCTh U CTPOIOCTh PACCYKIAECHUH.

OneHuBaHuE 3aJlaHUH, BBIIOJHEHHBIX Ha CEMUHApCKOM 3aHATUH, BXOJUT B HAKOIUIECH-
HYIO OLICHKY.

9.4 CamocTosiTesqibHAsA padoTa 00y4aromuxcsi M0 JUCHUIUIHHE (MOYJII0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC AaKTUBHOIO, IEJIEHAIPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO Yy4acTus Ipenoja-
BaTeNs, XapaKTePU3YIOIIUICS MPEIMETHOM HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKO pe3ysbTaToOB JEATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocTosTENEHON PaOOTHI:

* CHCTEMaTH3alysl U 3aKPEIUICHHUE MOTYYCHHBIX TEOPETUUECKUX 3HAHUNA M MIPAKTUYECKHUX
YMEHUU CTYJICHTOB;

- yri1yOJieHHe U pacIlipeHue TEOPEeTHUECKUX 3HaHU;

- (hopMHUpOBaHME YMEHUH HCIOJIB30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* Pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTY/IEHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIUICHUS, TBOPUECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEATIN3alluu;

* pa3BUTHUE UCCIIEA0BATEIbCKUX YMEHUHN U aKaIEeMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAMBUYAIbHO WU TPYNIIAMHU CTY-
JICHTOB B 3aBUCUMOCTH OT IIeJIH, 00bEMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHomorust opraHu3ay CaMOCTOSTENIbHOW pabOThl CTYJCHTOB BKJIIOUAET MCIIOJIb30Ba-
HHUe HH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposib pe3ynbTaToB BHEAYyJUTOPHOW CaMOCTOSITEIHHOM PabOTHI CTYJEHTOB MOXKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WJIM CMELIaHHOH (hopme.

CryneHTbl JOJKHBI HNOAXOAUTH K CAaMOCTOATENBbHOM paboTe Kak K HauBa)kKHEHIIEMY
CPEACTBY 3aKpEIJICHUS W PAa3BUTUS TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €IMHCTBA B3IJIAI0B Ha
OTJEJIbHBIE BOIPOCHI Kypca, IPUOOPETEHMsI OIIPEEICHHBIX HABBIKOB U UCIIOJIb30BaHUS Ipodec-
CHUOHAJIbHOU JIUTEPATYpHI.

9.5 MeToan4yeckue yKazaHus 1Js1 00y4arOUUXCs M0 0CBOEHHIO TUCIUILIHHBI

[Ipu m3yueHUH TUCHMIUIMHBI OOYYalOIIMMCS IIeIECOO0Pa3HO BBIMOIHATH CIEIYIOLIHE
PEKOMEHIAINN:

1. 3y4eHue yueOHOW JUCIHUILTAHBI JOJIKHO BECTUCH CHCTEMATHIECKH.

2. Ilocne n3ydeHHus Kakoro-auodo paszziena 1mo ydeOHUKY WIM KOHCIIEKTHBIM MaTepHajiam
PCKOMCHAYCTCA IO MaMATU BOCIIPONU3BCCTH OCHOBHBLIC TCPMUHBI, OMPCACIICHUA, TIOHATUA pa3ac-
Ja.

3. OCO60€ BHUMAHHC CICAYCT YACIUTH BBINMOJIHCHUIO OTUCTOB IO MPAKTUUCCKUM 3aHATHU-
SIM ¥l HHJJUBHUTyaJIbHBIM KOMIUICKCHBIM 33JJaHHSIM HA CAMOCTOSITEIIbHYIO padoTy.

4. Bes Temartuka BOIIPOCOB, U3YYACMbBIX CAMOCTOATCIIBHO, 3a1dCTCA Ha JICKIUAX ITPCIIOo-
naBaresneM. MM jke J1aroTcsi HCTOYHUKH (B TIEPBYIO OYepelb BHOBb W3JIAaHHBIE B TIEPUOTUICCKOM
HaY4HOH uTeparype) Uit 6ojee AeTalbHOTO OHUMAaHUS BOIIPOCOB, O3BYYCHHBIX Ha JICKIHH.

[Ipu camocTosATensHON TPOpPabOTKE Kypca 00ydaromuecs T0JDKHBL:

* IPOCMATPHUBATh OCHOBHBIE ONpEACTICHUS U (PaKThI;
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* IIOBTOPUTDH SaKOHCHeKTHpOBaHHBIﬁ Ha JICKOHMOHHOM 3aHATUH MaTCpual U JOIOJHUTH
€ro C y4eTOM PEKOMEHJOBAHHOM MO TaHHOM TEME JIUTEPaTYpHhI;

* UIBYYUTH PCKOMCHAOBAHHYIO JIMTCPATYPY, COCTABIIATH TC3UCHI, aAHHOTAIIUN U KOHCIICKThI
Haubosee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBIIMMOJIHATH 3a/laHUSA, aHAJIOTMYHBIC IPCJIaraCMbIM Ha 3aHATHUAX,

* MCIIOJIb30BAaTh JUIsl CAMOTIPOBEPKHU MaTepuabl (JOH/IAa OLIEHOUYHBIX CPEJICTB.

B xone JeKuHOHHBIX 3aHATHH HE00XOAMMO BECTH KOHCIIEKTHPOBAaHUE y4eOHOro mare-
puana. OOpamniate BHUMaHHE Ha KaTeropuu, GOpPMYJIHPOBKH, PACKPBHIBAIOIINE COACPIKAHUE TEX
WIM MHBIX SIBJICHUM U IPOLIECCOB, HAYYHBIEC BBIBOJBI U IIPAKTUYECKHE PEKOMEHAIUH, ITOJIOXKH-
TEJIbHBIA OIBIT B OPATOPCKOM HCKYyCCTBE. JKenaTenbHO OCTaBUTh B Pa0OYMX KOHCIEKTaX MOJI,
Ha KOTOPBIX J€JIaTh MOMETKH U3 PEKOMEHIOBAaHHOU JINTEPATYPHI, TOMOIHAIONIME MaTeprall Ipo-
CJIyIIAHHOM JIEKIIMH, a TaKXKe IMOAYEPKHUBAIONINE OCOOYI0 BaXKHOCTh T€X WM MHBIX TEOpETHYe-
CKHX TOJIOKE€HUH. 3aaBaTh MPENOAAaBaTeNI0 YTOYHSIIONIME BOIPOCH C LENbI0 YICHEHUS TEOpe-
TUYECKUX ITOJIOKEHUH, Pa3PELICHUs] CIIOPHBIX CUTYaLUH.

IIpu moAroTOBKE K MPAKTHYECKUM 3aHATHAM HAYMHATH HAJ0 C U3yYEHUS! PEKOMEHOBAH-
HOU nuTeparypsl. Heo6X01MMO MOMHUTE, YTO Ha JIEKIMK OOBIYHO paccCMaTpUBAETCS HE BECh Ma-
TEpHaJ, & TOJIBKO €ro 4acTb. OcTanbHasi €ro 4acTb BOCIIOJIHAETCS B IIPOLIECCE CAMOCTOSATENbHON
pabotbl. B cBsizu ¢ 3THM paboTa ¢ peKOMEHI0BaHHOH TuTepaTypoil odsa3arensHa. Ocoboe BHU-
MaHHME IPU 3TOM HEOOXOIUMO OOpaTUTh Ha COJEP’KaHHE OCHOBHBIX IOJIOKEHUI M BBIBOJOB,
00BsICHEHUE SIBICHUH U (PAKTOB, YICHEHHE MPAKTUYECKOTO MPUIIOKEHUS PACCMAaTPUBAEMBIX TEO-
peTuyecKux BonpocoB. B mporuecce 3Toi paboThl HEOOXOAUMO CTPEMUTHCS TOHSTH U 3alIOMHUTh
OCHOBHBIE TOJIOKEHUS PACCMATPUBAEMOr0 MaTepuana, IMPUMEPHI, MOACHAIOIINE €ro, a TaKKe
pa300parThbecsl B WIUTIOCTPATUBHOM MaTepHalle.

PacuérHo-rpadmueckas padbora opueHTHpPOBaHA HAa (JOPMUPOBAHHE M PA3BUTHE y 00Y-
YalOIIMUXCs YMEHUN U HABBIKOB IIPOEKTUPOBAHMS U IIPEICTABICHUS PE3YJIBTaTOB UX IPOCKTHOU
JEATEIBHOCTH C YYETOM M HCIOJB30BaHUEM JIEHCTBYIOIINX HOPMATUBHBIX U METOAMYECKUX JI0-
KYMEHTOB YHUBEPCHUTETA.

B xone paboThl CTYJEHTHI 3aKPEIUISIOT TEOPETUUYECKUE 3HAHUS, MOTydYeHHbIC IPU HU3yde-
HUM JUCLUIUIMHBI, TIy0)Ke 3HAKOMSTCS C alnapaTHOM opraHu3anyed M NMpUHLUIAMH PaOoThI
U(PPOBBIX BHIYUCIUTEIBHBIX YCTPOUCTB.

B mepuon paboter Ham PI'P cTyaeHTBH moiy4daroT MpakTHYECKHE HABBIKH MOJICIBLHOTO
IPOCKTHUPOBAHUS HU(PPOBBIX BBIYUCIUTEIBHBIX YCTPOUCTB. PacuerHo-rpaduyeckas pabota
MIO3BOJIAET JIyYllle IOHATH W YCBOUTH B3aWMOCBS3b JJIEMEHTOB BXOJSIIMX B COCTaB MHUKPO-
KoHTpoJuiepa. CTyOeHTBl ydarcs HpPUHUMAaTh OOOCHOBAaHHBIC PpEIICHUS IIyTeM CpaBHEHUS
BapUAHTOB, JIOTMYECKHUX CYKICHHM, PACCMOTPEHHMS OCHOBHBIX TEOPETHMYECKHX IOJIOKECHUM;
YMEHMIO KPaTKO U TOYHO M3JIaraTh X0J PELIEHUS.

ITpu BbIMONHEHUH pabOTHI CTYAEHTHI INTy0XkKe U3ydatoT OCHOBHYIO U CHELMATIbHYIO JINTEpa-
Typy 10 HU(PPOBON MUKPOCXEMOTEXHHUKE U MPUHIMIIAM OPTaHU3aluU HU(PPOBBIX BEIYUCIUTEINb-
HBIX YCTPOMCTB, ydaTcsi paboTaTh CO CIIPaBOYHUKAMHU.

IlosicHuTenpHas 3amMcKa JOJDKHA COJEp)KaTh: BBEIEHUE, BapUaHT 3aJaHUs, OCHOBHYIO
4acTh (pacyeThbl CO BCEMH MOACHEHUSMHU, CXEMBI pa3pabOTaHHBIX y3JI0B MUKPOKOHTpOJLIEpA, pe-
3y/lbTaThl MOAEINPOBAHNUS MUKPOKOHTpoJIIepa Ha DBM), 3akiitoueHue U CIUMCOK MCIOJIb30BaH-
HBIX UCTOYHUKOB. OCHOBHYIO 4acTb, COIVIACHO TPEOOBaHUSIM TEXHUYECKOI0 3aaHus, pa301BatOT
Ha paszieibl U MOApPa3/ieibl, Ha3BaHUE KOTOPBIX JIOJDKHO COOTBETCTBOBAaTh MX OCHOBHOMY CO-
JEPKAHUIO.

Beimonnennslii Bapuant PI'P nomkeH ynoBIETBOPAT HOPMATHBHBIM JOKYMEHTaM YHH-
BEPCUTETA, C KOTOPBIMUA MO>KHO O3HAKOMUTBCS B OTZEJE CTAaHJAPTU3ALMH WU Ha CalTe YHUBEP-
curera. OTCTYIUIEHUS! OT YKa3aHHBIX TPEOOBAHUH MOTYT CIY)KUTh OCHOBAHHEM JUIsl BO3Bpara
IIPOEKTa Ha MCIPABICHUE.

KypcoBoe npoekTupoBaHue OpUEHTHPOBAHO Ha (OPMHUPOBAHUE U pa3BUTHE Yy 00Oyuaro-
IIUXCS YMEHUHN U HAaBBIKOB NPOCKTUPOBAHUS U NPEACTABICHUS PE3YJIbTaTOB UX MPOCKTHOU Aes-
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TEIBHOCTU C YYETOM U HCIIOJIb30BAHUEM JIEHCTBYIOIIMX HOPMATUBHBIX U METOJIUYECKUX JIOKY-
MEHTOB YHUBEPCUTETA.

B xozne KypcoBOro npoeKTUPOBAHUS CTYAEHTHI 3aKPEIUISIIOT TEOPETUUECKUE 3HAHUS, M10JTY-
YEHHbIE NIPU W3YYEHUH TUCLMILINHBI, [NIy0XKe 3HAKOMATCS ¢ MPAKTUYECKMMM METOJAaMHU pa3pa-
OOTKHU CHCTEM YNPaBJICHUS TEXHOJIOTMYECKUMH YCTaHOBKaMH.

B nepuon paboTel Haj KypCOBBIM IPOEKTOM CTYAEHTHI MOJYy4YarOT MPAaKTHUYECKUE HABBIKU
IIPOCKTUPOBAHMS aAIlIapaTHOM U NMPOTPaMMHOM 4YacTEd MUKPOKOHTPOJUIEPHOM CUCTEMBI YIIpaB-
JIEHUs, BBIOOPA 1aTYMKOB U MCIIOJIHUTEIBbHBIX MEXaHU3MOB, IIPOU3BOJAT pacdyeT U BbIOOp CUIIO-
BOTO KOMMYTHpYIOIIEro obopynoBanus. Pabora Hax KypCOBBIM IPOEKTOM IO3BOJISIET JIyYllle
HOHATh U YCBOUTB NMPUHLUIIBI OPraHU3aluy IU(PPOBIX yrnpasisomux cucteM. CTyIeHTb y4yat-
Csl IPUHUMATh OOOCHOBAHHbIE PEIICHUS IyTeM CPaBHEHUS BapUAHTOB, JIOTMYECKUX CYKICHHIA,
PacCMOTPEHHSI OCHOBHBIX TEOPETHYECKHUX IOJIOKEHHUH; YMEHHUIO KPAaTKO M TOYHO M3JaraTb X0
peueHusl.

ITpu mpoeKkTUpOBaHUM CTYACHTHI INIyOXKe U3y4aroT OCHOBHYIO M CIIELUAIIbHYIO JIUTEPaTypy
CXEMOTEXHHUKE M IIPOrpPaMMHUPOBAHHUI0O MUKPOKOHTPOJUIEPHBIX CUCTEM YIIPABJIECHMs, ydaTcs pa-
60TaTh co crnpaBOYHMKaMH. Bce 3TO MO3BOJISET BECTH NMPOEKTHPOBAHNE LUPPOBOH yIpaBIIsiiO-
LIEH CUCTEMBI C HHKEHEPHOU MO3ULUH.

KypcoBoif MpoeKT COCTOMT M3 MOSCHUTEIBHON 3amucku U Trpaduueckoil yactu. [losicHu-
TeNbHAsI 3alIMCKa JOJDKHA COAEpkKaTh: BBEJCHUE, TEXHUUECKOE 3a/laHNE HA IPOEKTUPOBAHUE, OC-
HOBHYIO 4YacTb (3Talbl MPOEKTUPOBAHMS M pacyeThl CO BCEMU IMOSICHEHUSIMM), 3aKIIOYEHUE U
CIHCOK UCITIOIb30BaHHBIX HUCTOYHUKOB. OCHOBHYIO YacTb, COTJIACHO TPEOOBAHUSAM TEXHHUUYECKOTO
3aJjaHud, pa30MBAIOT HA pa3/ienbl U MOJApa3/eibl, Ha3BaHUE KOTOPHIX JOJKHO COOTBETCTBOBATH
UX OCHOBHOMY COJEPKAHMUIO.

[TosicHUTENBHYIO 3aIMCKY NMPEICTAaBIAIOT K 3alUTe B COpoLIopoBaHHOM Buje. IIpumep-
HBII 00beM NosICHUTENbHOM 3ammcku 40 — 50 c.

I'paduueckas 4acTb JOJKHA COAEPIKATH!

—  CXeMy 3JIeKTPUYECKYIO MPUHIHMIUANBbHYIO ((hopmaT A3);
— TIepeyeHb 1eMeHTOB (popmar A4).

BhInOsTHEHHBI KypCOBOW MNPOEKT JOJDKEH YAOBIETBOPATH HOPMATHBHBIM JOKYMEHTaM
YHHMBEPCUTETA, C KOTOPBIMH MOXXHO O3HAKOMMTHCA B OTJEJE CTaHIApPTHU3ALMM WIA Ha caiTe
yHuBepcuTeTa. OTCTYNIEHHs OT YKa3aHHBIX TPEOOBAHUN MOTYT CIy’KUTh OCHOBaHHMEM JUISl BO3-
BpaTa IIPOEKTa Ha UCIPABICHUE.

10 Onucanne MaTepHaAJIbHO-TEXHHYECKOT0 00ecnevyeHus1, He00X0AMMOro ISl
OCYIIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLECcca MO0 JUCHUILIUHE (MOTYJII0)

10.1 YueOHo-1a00paTopHoe 000pya0BaHue

Ta6muma 6 — [lepedyenp 06opyaoBaHus Tab0paTOpun

HanmenoBanue ayautopun
Aynuropus Hcnons3zyemoe o6opyaoBaHue
(;1rabopaTtopun)
214/3 JlaGoparopwus aBTOMaTH3a- oTJIaouHbIe TUIaThl AS-megaM
IIUU TEXHOJIOTUYECKUX TIPO- MEePCOHANbHBIE KOMIIBIOTEPHI
IIECCOB

10.2 TexHn4yeckue u 3JIEKTPOHHbIE CPeICTBA 00yYeHUSA

JlekIHOHHBbIE 3AHATHSA.

Ay,Z[I/ITOpI/II/I JJ1s1 JICKOUOHHBIX 3aHATUN YKOMIIJICKTOBAHBI MGGGHBIO 1 TCXHUYCCKHUMU CPCI-
CTBaMH OOYYCHHMS, CIY>KAIIUMHU JIJIs TPEJICTaBlIeHus ydeOHoW mH(opManuu OONbIION ayauTo-
pun.

IIpakTnyeckmne 3aHATHSA.
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Aynuropun sl MPAKTUYECKUX 3aHATHA YKOMIUIEKTOBAHBI MEOENbI0 U TEXHUUYECKUMU
cpencTBamMu oOy4eHHS (KOMIBIOTED).

JlabopaTopHbIe 3aHATHS.

Jnst mabopaTopHBIX 3aHATHE Hcnonb3yeTcs ayautopus Ne 214 kopryc 3, ocHamieHHas
000py0BaHUEM, YKa3aHHBIM B Ta0II. 6.

CamocrosiTesibHast padora.

[Tomemmenust Ui caMOCTOSATENBHON PaOOTHI OCHAIICHBI KOMIBIOTEPHON TEXHUKOUM C BO3-
MO>KHOCTBIO MOJKIIOYEHHS K ceTH «HTepHET» U OCTYIOM K 3JIEKTPOHHON MH()OPMaHOHHO-
oOpa3zoBatenbHOi cpene KHAT'Y:

- yptaidsHEIN 3411 HTH KHAT'Y;
- KOMIIBIOTEepHBIE Kacchl (ayn. 214 kopmyc Ne 3).

11 NuLIe cBeneHus

MeTonnquKne PE€KOMEHIAUH 11O OﬁyquHlO JIMIl ¢ OrpAaHUY€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS H HHBAJIUI0B

OcBoeHMe NUCIUILTUHBI 00YYarOIUMHUCS C OIrPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMH OOY4YalOIIMMUCS, TaK U B OTIEIbHBIX
rpynmnax. [IpennonaraoTcs cienuanbHble YCIOBHS s TIOTY4eHUs: 00pa30BaHUs 00y4aroIuMu-
Csl C OrPAaHUYECHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-niegarorndeckuii cocTaB 3HaAKOMHUTCS € MCHXOJIOT0-(DU3NOIOTHUYECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYCHHBIMH BO3MOXHOCTSMHU 3710pO-
BbsI, MHJIMBUyaJTbHBIMU MPOTPAMMaMH PEaOMINTALIMA UHBATUIOB (Mpu Hanmmuuu). [lpu HEOO-
XOJIMMOCTH OCYILIECTBJISICTCS JOTIOJHUTEIbHAS MOAJIEpKKa MpernoaBaHusl ThIOTOPAMHU, TCHXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMU, POLIEIIIMMHU TTOATOTOBKY aCCUCTEHTaMH.

B cooTBeTrcTBHM ¢ MeTOIMUYECKMMHU peKoMeHnanusasMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTHUBHBIE M pe-
(ieKCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUN COLIMOKYIbTYPHON peabuIuTaIK C LENbI0 0Ka3a-
HUS TTIOMOIIM B YCTAHOBJICHUH TOJHOIICHHBIX MEXJINYHOCTHBIX OTHOIICHUH C IPYTUMHU CTYyICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [lonbop u
pa3paboTka yueOHbIX MaTepHalIOB MPOU3BOJATCS C YYETOM NPEAOCTaBICHUS MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoeHue mucuuIuiMHbl Junamu ¢ OB3 ocyiiecTBiasieTcss ¢ UCIOJIb30BAHUEM CPENICTB
o0y4yeHHsI OOIIEro M CIEeUUAIBHOr0 Ha3HaYeHUs (IEPCOHANIBHOTO M KOJUIEKTUBHOTO MCIIOJB30-
BaHMs). MatepruaabHO-TEXHUUECKOe O0eCriedeHre MpeayCMaTpUBaeT MPUCTIOCOOJICHNUE ayIUTO-
puii k Hyxzaam i ¢ OB3.

dopma NpoBeACHUS aTTECTALlMK ISl CTYACHTOB-MHBAIM/IOB YCTAHABIMBACTCS C YUETOM
UHIMBUIYAIBHBIX Ncuxodusndeckux ocodbennocreil. s crynenroB ¢ OB3 npenycmarpuBaet-
csl JocTymHas (GopMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

* B TICUYATHOM WJIM OJIEKTPOHHOW ¢opme (g JHIl C HapyIIEHUSIMH OIOPHO-
JIBUTATEILHOTO armapara);

* B TIe4aTHON (hopMe MU SICKTPOHHOM (opMe ¢ yBETHUEHHBIM IIPHUPTOM M KOHTPACTHO-
CTBIO (VIS JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

* METO/IOM YTEHHS ACCUCTEHTOM 33/1aHUs BCIYX (IS JIUL C HAPYIICHUSMH 3pEHUS).

CryneHTaM C MHBaJUAHOCTBHIO YBEIMYMBAETCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeAaycMaTpHBaeTCsl AOCTyIHas opMa mpeaocTas-
JICHUs] OTBETOB HA 3a/laHUsl, a UMEHHO:

* TUCbMEHHO Ha Oymare win HabOpOM OTBETOB HAa KOMITbIOTEPE (VIS JIUI] C HapyIICHUS-
MU CIIyXa, peun);

* BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIIb30BAHUEM YCIIYT aCCUCTEHTA (IS
JIUI] C HapYIICHUSIMHU OMTOPHO-BUTATENILHOTO aliapara);
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* YCTHO (IU1s1 JIULI C HAPYILIEHUSIMHU 3PEHUSI, OTIOPHO-BUTATEIBHOTO anmnapara).
[Tpu HEOOXOIUMOCTH ISl OOYUAIOIINXCS C HMHBAJIMIHOCTBIO TIPOLIETypa OIICHUBAHUS Pe-
3y/IbTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/JI ONEHOYHbLIX CPEACTB
10 IUCHUILIHHE

«MuKpONpoueccopHbie YCTPOUCTBA CUCTEM YIIPABJICHUS»

Hanpagsnenue noaroToBku 13.03.02 "2Snexmposnepeemuxa u snekmpomextuka”
Hamnpasnennocts (mpoduis) Dnexmponpusoo u agmomamuxa
00pa30BaTeNbHON MTPOrpaMMBbI
KBanudukamus BeITyCKHUKA bakanasp
I'ox Hayama MOATOTOBKHA 2021
(no yuebHomy niamy)
®dopma 00yueHus Ounas popma
TexHomorust 00yueHus Tpaouyuonnas
Kypc Cemectp TpynoemMKoCTb, 3.€.
23 45 9

Bua npomexyTo4Hoi arrecTanuu

OGecneunBarolee NoApasIeIcHue

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

Kagpeopa «nexmponpueoo u

asmomamusayusi NPOMblULIEHHBIX YCMMAHOBOK»
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1 IlepedyeHb NuIaHMPYeMBbIX pPe3yJIbTATOB 00y4eHHS MO JUCIUILIHHE (MOAYJII0),
COOTHECEHHBIX ¢ IJIAHUPYEMBIMH pe3yJIbTaTaMHi 00pa30BaTeIbHOM NPOrpaMMbl

Tabmuma 1 — KomneTeHuu u HHANKATOPHI UX TOCTHKCHUS

Kox u HaumenoBanue
KOMIICTCHIINN

WNHnukaTopbl TOCTHXKEHUS

[Tnanupyemsble pe3ynabTaThl
00y4YeHUs IO TUCITUILINHE

[Ipodeccuonanbubie

I[IK-2 Cmoocoben
pa3paboTKe KOMILIEK-
Ta KOHCTPYKTOPCKOH
JOKYMEHTalluu  3C-
KU3HOTO,  TEXHHUYE-
ckoro ® pabodero
MPOEKTOB  CHUCTEMBI
3EKTPONPUBOJA

4 cemecTtp

IK-2.1

3uaET mnpaBuna cocraBieHUs U
BBINOJIHEHUS] TEXHUYECKOTO 3aja-
HUS Ha pa3pabdOTKy MpOEKTa CH-
CTEMBI IEKTPOIIPUBOJA

Brnaneer cxemoTexHUKoOW mud-
pOBBIX CUCTCM aBTOMATUKHU.

5 cemectp

K-2.2

YMeer ocymecTBiIiATh cOoOp, 00-
paboTKy U aHAU3 CHPABOYHOU H
pedepatuBHON wHPOpPMAK 00
00Opy/OBaHUU JJIsl HAMHUCAHUS
JOKYMEHTOB, MPOBEICHUS pacue-
TOB, BBIMIOJIHEHUS TEKCTOBBIX H
rpadU4ecKux pasleNioB MPOCKTa
CUCTEMBI DJIEKTPOIIPUBO/IA.
[1K-2.3

Brnageer HaBbikamu odopMIICHUS
pa3aenoB KOMIUIEKTOB KOHCTPYK-
TOPCKHUX JTOKYMEHTOB 3CKH3HOTO,
TEXHUYECKOTO M PabOYero mpoekK-
TOB CHCTEMBI YJICKTPOIIPUBO/IA.

Hmeet HaBBIKM BBIOOpA M MTPOEK-
TUPOBAHHMS allllapaTHOM YacTh
CHCTEMBI yIIPaBJICHUS JICKTPO-
pUBOJIA.

Nmeet HaBBIKM pa3pabOTKU Mpo-
TPaMMHOTO OOeCIIeYeHHs U aHa-
7132 )KU3HEHHOT'O IMKJIA TIPO-
TPaMMHOTO OOeCIieUeHusl aBTO-
MaTU3HPOBAHHBIX CHCTEM
yIIPaBJICHUS JICKTPOTPUBOIAMH.

Tabnuna 2 — [Macopt ¢oHIa OLIEHOYHBIX CPENICTB

KonTposmpyembie | ®opmupyemasi HaunmenoBanue
pa3aeJibl (TeMbl) KOMIIETEHIIMSI OLIEHOYHOTO IToxkazaTesm oneHKH
AUCHHUILINHBI CpeACTBa
4 cemecTtp
Tema 1-9 I1K-2 3ammra nabopatop- | ApryMEHTUPOBAaHHOCTH OTBE-
HBIX paboT TOB
Tema 1-9 I1K-2 PI'P [lonHOTa M MPaBUWIBHOCTH BBI-
NIOJIHEHUS 33aHus
5 cemecTp
Tema 10-20 I1K-2 Beimonnenue mnpax- | [IpaBUIIBHOCTE  BBIIIOJIHEHUS
TUYECKUX 3aJlaHUH | 3a/1aHUs
Tema 10-20 I1K-2 3ammra nabopatop- | ApryMEHTUPOBAaHHOCTH OTBE-
HBIX paboT TOB
Tema 10-20 I1K-2 KII ITonHOTa M MPaBUWIBHOCTH BBI-
NIOJIHEHUS 33aHus
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TOAMYECKHE MAaTEePHUAJIbI, ONPelesI0IIue MPoeIypPbl OLEeHUBAHNUS 3HAHU I
2  MeTtoanyeckue MaTepHaJIbl, ONpeaAe/sonme npoue OllCHHBA 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yIolue npouecc
(¢GopMupoBaHus KOMIIETEHIMH

Mertonuueckue mMaTepuanbl, ONPEAEISIONINEe MPOUEAYypbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HAaBBIKOB U (I/IJII/I) OIbITa ACATCIILHOCTH, MPCACTABIICHLI B BUIC TEXHOJIOTHYECKONI KapThbl JUCLIU-

MIUHEI (Tabswmma 3).

Tabmmia 3 — TexHoyornueckas Kapra

Haumenosa-
Cpoxu HIkana
HUe Kpurepun
OL[€HOYHOT0 BBINOJI= | OIlCHHBA- OlLleHUBAHUS
HeHHsl HUS
cpeacTBa
4 cemecTtp
Ilpomesixcymounana ammecmayus 6 ghopme 3auem c OUeHKOU

1 JlabopaTopHast | B TeueHue | 5 0aIoB |5 GamioB — CTYIEHT IIOKa3al OTJIMYHEIE
pabora 1 cemecTpa HAaBbIKM NPUMEHEHHUs IOJIyYCHHBIX 3HAHUU U

2 | Jlabopatopuas | B TeueHue | S OAWIOB | yyenpii nmpu pemeHHH MPOGECCHOHATBHBIX
pabora 2 cemectpa 3aJja4 B paMKax YCBOCHHOT'O y4eOHOro mare-

3 JlaGopaTopHast | B TedeHue | S OamioB prasa
pabora 3 cemMecTpa )

4 [ aGoparonnas | B teuchue | 5 6amion 4 Ganna — CTYJEHT MOKa3ajl XOPOIIUe HABBIKU

patop . .
paboTa 4 cemectpa MPUMEHEHHSI TTOJTYYCHHBIX 3HAHWA U YMCHUN

5 | JTabopatopHast | B Tedenue | 5 Gamiop | MPH PEUICHHH npodecCHOHANBHBIX 33734 B
pa60Ta 5 ceMecTpa paMKaxX yCBOCHHOI'O yqe6Hor0 Marcpuaia.

6 | JlaGopatopHas | B TeueHue | 5 GamnoB |3 Oamma — CTyIEHT MOKasal —yJOBIE-
pabota 6 ceMecTpa TBOPUTEIILHOE BIIAJICHWE HABBIKAMH TIpUME-

7 | JlJabopatopnas | B TeueHme | 5 OaNIOB | HEHUS MOJYYEHHBIX 3HAHMHW M YMEHMH IIpH
pabora7 ceMecTpa penieHnr MnpodecCHOHANbHBIX 33Jad B paM-

8 | Jlaboparopuast | B TeueHue | 5 0amioB | xax YCBOEHHOT'O Y4eOHOr0 MaTepHara.
pabora 8 cemectpa 2 6annma — CTyAEHT NPOAEMOHCTPUPOBAN He-

JOCTATOYHBIA yPOBEHb BIAJACHHUS YMECHHUSIMH
Y HaBBIKAMH TPH PEUICHUU MPO(ecCHOHATb-
HBIX 33j7]ad B paMKaX YCBOEHHOI'O Yy4eOHOro
MaTepuaa.

9 PacuétHo- B TedyeHue | 20 6amnoB | 20 — CTyIeHT BiajieeT 3HAHUSAMH B TOJHOM
rpadudeckas 4 cemect- o0beMe, JOCTaTOYHO TIIYOOKO OCMBICITHBAET
pabota pa BBITIOJIHEHHYIO paboTy; CaMOCTOSATENbHO, B

JIOTHYECKOW TOCIEN0BATEIBHOCTH U HUCYEp-
MBIBAIOIIE OTBEYAET HA BOMPOCHI, CBSI3aHHBIC
C MPOEKTOM
16 — cTyneHT BiajeeT 3HAHUSMHU TOYTH B
MOJTHOM 00beMe (MMeroTcs IpoOenbl 3HAHUN
TOJIBKO B HEKOTOPBIX, OCOOEHHO CIIOKHBIX
paszenax); He JIOIyCKaeT BMECTE C TEM Cepb-
€3HBIX OIMOOK B MPOCKTHPOBAHUH
12 — cTyneHT cnocobeH pemaTh JUb Hanbo-
Jiee JIETKWE 3allaud, BIAJCET TOJIbKO 00si3a-
TEJBHBIM MHUHHMYMOM METOJIOB POEKTHPO-
BaHUs
8 — CTyHOeHT He OCBOWJ 0053aTeIBHOTO MH-
HUMyMa 3HAaHWH, HE CIIOCOOCH MPOECKTHPO-
BaTh

HUTOI'O: - 60 GayoB -

Kpurtepun onieHKH pe3yJbTaTOB 00yUeHNs 10 JUCIHHUILIMHE (32 ceMecTp):
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Haumenosa-

Cpoxu HIkana
HHUe Kpurepun

BBINOJI- | OLlCHWBAa-

OLICHOYHOT0 OLICHUBAHUS
HEHHS HUSA

CpeacTBa

0 — 64 % oOT MakCUMaJlbHO BO3MOXXHOH CyMMbI OaJlJIOB — «HEYIOBJIECTBOPUTEIHHOY

(HemOCTaTOYHBIN YPOBEHB JIJISl TEKYIICH aTTeCTallMK 10 JUCIUTIIINHE);

65

- 74 %

OT MaKCHUMaJIbHO BO3MOKHOM CYMMBI

(mOporoBbIi, MUHUMAJIbHBIM YPOBEHB);
75 — 84 % 0T MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHUN YPOBEHbD);

85 — 100 % oT MakcHUMaJIbHO BO3MOKHOM CYyMMBI 0AJIJIOB — «OTIUYHO» (BBICOKHI, MaKCUMaJIb-
HBIIl YPOBEHB)

0aIoB — «YAOBJIETBOPUTEIHHO»

5 cemectp
Ilpomesrcymounas ammecmauusn ¢ ghopme 3auem c oyeHKou

1 JlabopaTopHast | B TedeHue | 5 OauIOB |5 GamioB — CTYAEHT II0Ka3al OTIMYHBIE
pabora | ceMecTpa HaBBIKA MPUMEHEHUS MOJYYECHHBIX 3HAHUN U
1| JlabopatopHas | B TeueHHE | 5 OANIOB | yyenpit npu pelneHHH Ipog)eCCHOHATBHBIX
pabora 2 cemectpa 3a7a4 B PaMKaX yCBOGHHOTO y4eOHOTO MaTe-
3 JlaGopaTopHast | B TedeHue | S OamioB
pabora 3 cemecTpa puaja.
4 | Jlaboparopnan | B TeucHue | 5 Gamion 4 Gamna — CTyIeHT MOoKa3aj XOpOLLIHE HABBIKU
pabora 4 cemectpa MPUMEHECHHS TIOTYYCHHBIX 3HAHUW U YMEHUI
5 JlaGopatopHas | B TeueHue | 5 6awios | PH PelICHUH npodeccuoHaNbHBIX 33734 B
pa6OTa 5 ceMecTpa paMKax yCBOCHHOT'O yLIe6HOFO Marcpuaia.
6 | JJabopatopuass | B Teuenme | 5 6anmnop |3 Oamma — CTyAEHT MOKasal yAOBJIE-
pabota 6 ceMecTpa TBOPHUTEIHHOE BJAJICHUE HABBIKAMU TIPUMeE-
7 JIaGoparopHast | B TedeHHe | 5 0aJUIOB | HEHMs IMOJYYEHHBLIX 3HAHUM M YMEHWH IIpH
pabota 7 cemecTpa pemeHn NpoQecCHOHANBHBIX 3a/1a4 B paM-
8 | JlabopaTopHast | B TedeHHMe | 5 0amMOB | kax YCBOGHHOTO Y4eOHOTO MaTepuaia.
pabora 8 cemectpa 2 Gamna — CTyAEHT NPOJEMOHCTPUPOBAN HE-
JOCTaTOYHBI ypOBEHb BIAJACHUSI YMEHUSIMH
Y HaBBIKAMH TPU PEHICHUH TPO(heCcCUOHATb-
HBIX 33/1a4 B paMKax YCBOECHHOI'O y4eOHOTo
MaTepHaa.
1 [Ipakrtuyeckoe | B TeueHue | 5 0aWIOB |5 GamioB — CTYIEHT IIOKa3al OTJIMYHEIE
3ausTue 1 cemecTpa HAaBBIKM NIPUMEHEHHUs IIOJIyYCHHBIX 3HAHUU U
2 [IpakTuueckoe | B TeueHue | 5 6aymoB YMEHHH TIPH pELIeHHH MPO(eCcCHOHATBHBIX
saHATHE 2 cemectpa 3aJa4 B paMKax YCBOCHHOTO y4eOHOro mare-
3 [IpakTuyeckoe | B TedeHue | 5 GammioB
3aHsiTue 3 cemecTpa puaja.
4 | TIpaxtiacckoe | B Teucue | 5 Gamios 4 Ganna — CTYJEHT MOKazal XOpOLLIHE HABBIKH
saHsTHe 4 cemecTpa MPUMEHEHUSI TIOJYYCHHBIX 3HaHUW U yMEHUI
5 TIpakTHUeCKOE | B TeueHue | 5 6amwios | NPH PelICHUH npodecCHOHANBHBIX 33734 B
3aHsITUuE S ceMecTpa paMKax yCBOCHHOI'O yqe6Hor0 Marcpuraia.
6 [IpakTudeckoe | B TedeHue | 5 OamnoB 3 Oamma — CTyIeHT T[OKas3al YJOBIe-
3aHATHE 6 cemecTpa TBOPUTEIHLHOE BJaJICHUE HAaBBIKAMU MpUMeE-
7 IlpakTnyeckoe | B TedyeHHe | 5 OaIOB | HEHMs MOJYYCHHBIX 3HAHMHM M YMEHMH IIpH
3aHsTHe / ceMecTpa pelieHnr npogecCHOHANbHBIX 33Jad B paM-
8 | Ilpaktuyeckoe | B TedeHHe | 5 6amIoB | gax YCBOGHHOTO Y4eOHOTO MaTepuania.
3ausTHE 8 cemectpa 2 6annma — CTYAEHT NPOAEMOHCTPUPOBAN He-
JOCTATOYHBIA ypPOBEHb BIAJACHHUS YMECHHUSIMH
U HaBBIKAMH TPHU pEHIeHUH MpodhecCuoHab-
HBIX 33J]ad B paMKaX YCBOEHHOI'O Yy4eOHOro
MaTepuaa.
NTOI'O: - 80 OamoB -

KpuTepun onieHKH pe3yjabTAaTOB 00yUeHHsI 110 AUCIHUILIMHE (32 CEMECTP):
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HaumenoBa-
Cpoxu HIkana
HHUe Kpurepun
BBINIOJI- | OLICHMBA-
OLICHOYHOI0 OLlCHUBAHUSA
HEHUA HUA
CpeacTBa
0 — 64 % oOT MakCUMaJlbHO BO3MOXXHOH CyMMbI OaJlJIOB — «HEYIOBJIECTBOPUTEIHHOY
(HeIoCTaTOYHbIN YPOBEHD JUIsl TEKYIIEH aTTECTAllUU 110 TUCIUIUINHE);
65 — 74 % oOT MakCUMaJbHO BO3MOXHOW CYMMBbI OallJIOB — «YIOBJIETBOPUTEIHHO»

(mOporoBbIi, MUHUMAJIbHBIM YPOBEHB);
75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHUN YPOBEHbD);
85 — 100 % oT MakcHUMaJIbHO BO3MOKHOM CyMMBI 0AJIJIOB — «OTIUYHO» (BBICOKHI, MaKCUMaJIb-
HBIIl YPOBEHB)

5 cemectp
Ilpomesicymounas ammecmavusn ¢ ghopme KII

[To pe3ymbraraM 3amUTBl KYPCOBOTO MPOEKTa (paOdOThI) BBHICTABISECTCS OICHKA MO 4-0aibHOM
IIKaje OIlCHUBaHUS

- OIEHKA «OMIUYHO» BBICTABIIACTCS CTYICHTY, €ClIi B paboTe COAepKATCS DIEMEHTHI
HAay4YHOTO TBOPYECTBA M JEJIAIOTCA CAMOCTOSITENIbHbBIE BBIBOJBI, JOCTUTHYTHI BCE PE3yibTaThl,
YKa3aHHbBIE B 33/IaHUH, KQ4eCTBO O(POPMIICHUS OTYETa COOTBETCTBYET YCTAHOBJICHHBIM B BY3€
TpeOOBaHUSAM U MPH 3aAIIUTE CTYJEHT MPOSBUI OTIMYHOE BIIaJIEHUE MaTepUaioM paboThl U CIO-
COOHOCTH apTyMEHTHPOBAHO OTBEYATh HA MOCTABJICHHBIE BOIIPOCHI IO TEME padOTHI,

- OLEHKa «XOpOouio» BBICTABISETCSA CTYIEHTY, €Cliid B paboTe JOCTUTHYTHI BCE PE3yilb-
TaThl, yKa3aHHBIC B 33JIaHUU, KA4eCTBO O(DOPMIICHUSI OTYETa COOTBETCTBYET YCTAHOBJICHHBIM B
By3€ TpeOOBaHUSM M IPU 3aIIUTE CTYAEHT MPOSIBIII XOPOIIEe BiIaJJleHUE MaTepruaioM paboThl U
CIOCOOHOCTH apTYMEHTHUPOBAHO OTBEYATH HA TIOCTABICHHBIC BOMPOCHI IO TEME padOTHI,

- OLEHKa «y008/1em8opumenbHo» BbICTABISIETCS CTYJAEHTY, €CIU B pad0Te JOCTUTHYTHI
OCHOBHBIEC Pe3yJbTaThl, yKa3aHHBIC B 33JJaHUU, Ka4eCTBO O(OPMIICHHUS OTYETa B OCHOBHOM CO-
OTBETCTBYET YCTAaHOBJIEHHBIM B By3€ TPeOOBAHUSIM M IpPU 3aLIUTE CTYIEHT MPOSBUI YIOBIeE-
TBOPHUTEIHHOE BJIAJICHUE MATepUATIOM pPabOThl U CIIOCOOHOCTh OTBEYATh Ha OOJBIIMHCTBO IO-
CTaBJICHHBIX BOIIPOCOB I10 TeME PabOThI;

- OIIGHKA «Hey00s81emeopumenbHo» BBICTABISETCS CTYACHTY, €ciau B paboTe HE I0-
CTUTHYTBI OCHOBHBIE Pe3yJIbTaThl, YKa3aHHbBIE B 33JJaHUU WJIM Ka4eCTBO O(OPMIICHUSI OTUETA HE
COOTBETCTBYET YCTAHOBIICHHBIM B By3€ TPEOOBAaHUSM, WJIHM NPU 3aIIUTE CTYACHT MPOSBUI HE-
YIOBJIETBOPUTENILHOE BJIaJIcHUE MaTepraaoM paboThl U HE CMOT OTBETUTh Ha OOJIBIIMHCTBO T0-
CTaBJICHHBIX BOIIPOCOB IO TeMe PabOTHI.

3 TumnoBble KOHTPOJbHBbIE 32JAHUA WJIN HHbIE MATEPUAJIbI, HEO0OXOAUMBbIE IS
OLIEHKHU 3HAHUI, YMEHH i, HABBIKOB U (MJIM) ONbITA JeATEJIbHOCTH, XapaKTepH-
3yomme npouecc popMupoBaHus KOMIETEHIIUI B X0/1e 0CBOeHHsI 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3agaHus QI TEKyIero KOHTPOJIsl yCIeBaeMOCTH
3ammTa J1200paTOPHBIX padoT
4 cemecTp
1. Cucmembl cyucieHuss Yyughposvix bIYUCIUMENbHBIX YCIMPOUCME
1) YUto Ha3BIBaCTCSI CUCTEMOW CUMCTICHUs?
2) Uto Takoe Mo3UIMOHHAS CUCTEMA CUUCIICHUs?
3) Uto Takoe OCHOBaHUE CUCTEMBI CUMCIICHHUS?
4) Yro takoe pa3psn uucia?
5) Kakue cucteMbl CUMCIICHUS HCTIONB3YIOT B IU(PPOBBIX YCTPOUCTBAX?
6) KakoBbI TOCTOMHCTBA IBOUYHOU CUCTEMBI CUYUCIICHUS?
7) Korna npumMeHnsercs mecTHaAlaTepUiHas 1 BOCbMEpUYHAasi CHCTEMbI CUUCIICHUS?
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8) Koraa ucnonp3yercsi JBOUYHO-AECATUYHBIN KOA?
2. Uccneoosanue ouckpemuuix cxem ¢ NOMOWbIO aneedpol 102UKU
1) Yto Takoe normueckue nepemeHHole? [IpuBenure TeXHUUYECKUE W APyrue MpUMEpbI

HBHCHHﬁ, KOTOPBIC OIMHUCBIBAOTCA JIOTHYCCKUMH ICPEMCHHBIMU.

2) Ha3oBuTe Tpu OCHOBHBIE JIOTHUECKHE omnepanui) KakoB IpHOpUTET 3THX OmNepanuil B

CJIOJKHBIX JIOTHYCECKHX BI)Ipa)KeHI/IHX?

3. Yrto Takoe TabIuIa HCTUHHOCTH U CKOJIBKO B HEH CTPOK?

3. Kombunayuonnvle cxemvi

1) Kakoe ycTpoiicTBO Ha3bIBae€TCsl KOMOMHALIMOHHOM CXeMOit?

2) Kak 3amaercst 3akoH (pyHKIIMOHHPOBAaHUSI KOMOMHAITMOHHONW CXEMBI?

3) Kak cocTaBuTb JIorHyecKkoe BeIpaKeHHE 1o Tadmuie?

4) YUto yuuTHIBA€TCS MPU COCTABICHUHU CXEM I10 JIOTHYECKOMY BBIPAKEHUIO?
5) Kakas cxema Ha3zwiBaeTcs aemudparopom?

6) Kakoit nemmdparop Ha3zbIBaeTCS MOJTHBIM?

7) Kakas cxeMa Ha3bIBa€TCsl MyJIbTUILIEKCOPOM?

8) KakoBo Ha3zHaueHUE yNpaBISIONIMX U HHPOPMAITMOHHBIX BXOI0B?

9) Kak o603HavaroTcss Ha cxeMax JemudpaTopbl ¥ MYJIbTUIUIEKCOPHI, €CIIM OHH BBIMOJ-

HEHbI OTJEIbHON MUKPOCXEMOM?

10) Kak peanuzoBats ¢pyukumio “UIJIN” snementamu “U-HE”?

11) Yro Takoe ““ monTaxknoe UJIIN?

4. Apugpmemuxo-nocuueckoe ycmpouicmeo

1) Haznauenue AJIY?

2) [IpuBeaute TabIUILy UCTUHHOCTH, JIOTHYECKUE BRIPAKCHUS U CXEMY TMOJTyCyMMAaTopa.
3) [lepeuncnure OTIMYMS CyMMAaTopa OT MOJIyCyMMaTopa.

4) HapucyiiTe cxeMy U ycloOBHOE Tpaduueckoe 0003HaUEHUE CyMMaTOopa.

5) Kak cTpoutcst MHOTOpa3psiTHBIN MTapajuieIbHbIN CyMMaTop?

6) 1711 uero UCMoab3yeTcs JOMOTHUTEIbHBIN KOa?

7) Honmyuwnte nonomHUTENbHBINA KO uricia 10(10).

5. Tpueeepv

1) Yro Takoe Tpurrep?

2) Kak onpenenutb cocTosIHUE TpUrrepa?

3) Uem otnmuaercs pabora acuHXpoHHOTO RS -Tpurrepa na snementax "U-HE" ot RS -

Tpurrepa Ha 3nemenrax "MJIM-HE"?

4) Kakue curHaibl Ha BXOJIe HEOOXOAMMBI ISl TIEPEeBOIa CHHXPOHHOTO RS -Tpurrepa B

€IUHUYHOE cocToSHUE?

TBI.

5) YUem oTimvaercst paboTa OJJHOTAKTHOTO U ABYXTAaKTHOTO RS -Tpurrepa?

6) CocraBbTe BpeMEHHYIO tuarpammy padots! 1uist JK -tpurrepa.

7) Yem otnmuaercst padbota RS u D-tpurrepa?

8) CocraBbre cxemy T-Tpurrepa Ha ocHoBe D —Tpurrepa u noscHute e€ IpuHIMI pado-

9) CocraBbTe BpeMEHHYIO tuarpammy padots! T-Tpurrepa.

6. Pecucmput u cuémuuxu

1) lns yero npeaHa3HauYEHbl pErUCTPhI?

2) Kakwue omnepariuy BBITIOJHSIOT PETUCTPHI?

3) Ha kakux snemeHTax CTpPOSITCSI perucTphl?

4) Yem oTnnyaeTcs napajjiesibHbI BBOJA MH(OPMALUU OT MOCJIE0BATEIbHOT0, B KaKUX

CIIy4asiX OHM IPUMEHSIOTCS?

5) Kak cunthiBaeTcst mHbOpMaIus u3 peructpa?
6) Kakue peructpbl Ha3bIBalOTCS KOJIBIIEBBIMU?
7) st uero npeaHa3HAYCHBl CYCTUUKHU ?

8) Kakue Tunsl cuerunkoB Bol 3Haete?

9) Ha kakux ayieMeHTax CTPOSITCS CUCTUYUKH?
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CXEMC.

10) Kak ycranaBnuBaeTcsi HauaibHOE ABOMYHOE YHMCIIO B CUETUUK?
11) Kakoit ko3¢ dunmenT aeineHust 4acToThl y CYETUNKA Ha 6 pa3psioB?
12) Hapucyiite ycnoBHOe rpaguyeckoe 0003Haue€HHE CUETUMKA HA MPHUHLIUIHAIBLHOU

7. Opeanusayus namsamu

1) HazoBute equHUIBI U3MEPEHHS HHOOPMAITMOHHOW €MKOCTH MHUKPOCXEM MTaMSTH.

2) Ilepeuncnure OTINYMS ONIEPATUBHON M MIOCTOSIHHOM MaMSITH.

3) B uéMm cocTouT MpUHIINT aJpECHOM OpPTaHU3AIUN TTaMATH?

4) Kakoii Tun Tpurrepa UCIoib3yercst Kak 6a3oBasi ssueiika ornepaTuBHON mamsTu?

8. Mooenuposanue muxpo-OBM

1) [lepeuncnure OCHOBHBIE (PYHKIIMOHATBHBIE Y3IIbI IIEHTPAILHOTO MPOIIECcCcopa.

2) Uto u3 cebst mpeacTaBIsIoOT: MUK MPOIeccopa, MATUHHBIN ITUKJI, MAIIIMHHBIA TaKT?
3) Haiite onpeneneHre MUKPOKOMAH/IBI.

4) Turpl MaITMHHBIX TAKIOB?

5) Uro Takoe ¢opmar KoMaH bl poreccopa?

6) Haznauenue yctpoiicTBa ynpaBieHus ?

7) llepeuncnure BXOTHBIC CUTHAIIBI, HEOOXOIUMBIC I PA0OTHI YCTPOHUCTBA yIIPABICHHMSL.

S cemecTp
1. Co30anue u omnaoka npoekma 01 MUKPOKOHMPOLLEPOS C UCNONb308AHUEM CPEObl

npoepammuposanusi AVR Studio

1) [Topsgok co3gaHust mMpoeKTa

2) [lepeuncnuTe OCHOBHBIE BO3MOXKHOCTH PEKMMA OTIAJAKHU MPOTPaMM

3) [TosicHuTe MOPSIIOK MEepexo/ia B OTIIAI0YHBIA PEKUM.

2. Paboma ¢ nopmamu 6600a-6b1800a Ha s3vike Accembnep

1) Ha3zoBuTe WMeHa M KOJHYECTBO BOCHMHUPA3PSIHBIX MapalICNbHBIX IOPTOB BBO-

na/BeIBOsIa y MUKpoKOHTposuiepa ATmega 1287

2) HazoBuTe nMeHa 1 Ha3HAYEHHE PETUCTPOB KaXKI0T0 rmopTa?

3) IlosicuuTe, Kak 3a/1aTh HaPaBJIEHUE MIEPEAAYHN NAHHBIX Yepe3 MOopT?
4) Hanmmmmre komany, ais onpoca guauu PC.3.

5) Hanumure komanay, BeiBoAsmyto 1 Ha iuHuI0 5 mopta D.

3. Ilpoepammuposarnue MUKPOKOHMPOLLEPO8 Ha A3biKe Accembep

1) Knaccudukanus komaHa

2) Komanas! mepechuiok

3) KomaH 161 BBO/1a-BBIBO/IA

4) ®opmat KomMaH 00pabOTKH TaHHBIX

5) Komanza 10ru4eckoro yMHOXKEHHS

6) Komanna cpaBHeHus

7) Komanzga 6e3ycioBHOTO mepexosa

8) KoMaH1bI YCIIOBHBIX TTEPEXOI0B

9) Komanp! opranusanuy moarnporpaMm

10) OcHOBHBIE TUPEKTHUBHI sI3bIKa AccemObiep

4. Co30anue u omaaoka npoekma Oisi MUKPOKOHMPOJIEPOS8 C UCHONb30BAHUEM CPeObl

npoepammuposanus CodeVision

1) [opsaok co3gaHust mpoeKTa

2) [lepeuncnute OCHOBHBIE BO3MOYKHOCTH PEKMMA OTIAAKH MPOTpamMm
3) IosicHuTe NOpsAAOK Nepexoa B OTIIaJOUYHBIA PEKUM.

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

1) Hanumure xomanay, 11 onpoca quauu PC.3.

2) Hanmmmmmre komany, BeIBoAsIIyIo 1 Ha muHMIO S mopTa D.

6. Ilpocpammuposanue mukpokonmponnepog na szvike Cu. Onepamopui
1) CunTakcuc u anropuT™ paboTel oneparopa if?
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2) CHHTAaKCHC U aIrOPUTM paboThI oneparopa switch?

3) CuHTaKCcHC U anropuTM paboThl onepatopa for?

4) CuHTaKcHC 1 anroput™ padboTsl onepatopa while?

5) CuHTakcHuC 1 anropuT™ padoTel oneparopa do..while?

6) HazoBuTe onepaTopsl IMKJIA paboOTaroOIIKe, TOKa YCIOBHE JOXKHO.

7) Ilepeuncnure cX0ACTBO U OTJIMUUS orniepaTopoB for u while.

7. Paboma ¢ eHeuHUMU NPEPbIBAHUIMU

1) Yto Takoe mpepbiBaHuE?

2) Otnuuure npepbIiBaHUs 0T 0OBIYHON TOAIPOrpaMMbl?

3) Haznauenue Tabauiibl BEKTOPOB MpEephIBAaHUN?

4) Iopsiiok BeI30Ba MOANPOTrpaMMBbl 00paOOTKH PEephIBAaHU?

5) CtpyKkTypa 3arojioBKa MpepsIBarolieil mporpaMmsel Ha si3bike Cu?

8.lllecmnaoyamupa3spsionvie matimepwl

1) HazoBuTe nMeHa 1 KOJIMYECTBO TaiMEPOB y 0230BOr0 MUKPOKOHTpoLIepa’?

2) Ilepeuncnure pyHKIUHU TalimMepa?

3) Hapucyiite CTpyKTypHYIO CXE€My TaiiMepa U MOSICHUTE Ha HEH, OT KaKuX ImapaMeTpoB
3aBUCHUT UHTEPBAJI 33JICP>KKH TalimMepa?

4) UTo Takoe «o/ICUeT BHEIITHUX COOBITHII?

5) IosicHuTe NpUHLMI PETYIMPOBKU BBHIXOAHOW MOIIHOCTH B HAarpy3Ke 3a CUET HIMPOT-
HO-UMITYJIbCHOM MOIYJISIIUH.

IIpakTuyeckue 3aHATHS

Heabio MpakTUUECKUX 3aHATUHN SIBISIETCS PEUICHHUE 3a7a4 110 TeMaTUKE 3aHSATHUS, BBITION-
HEHHUE MOJATOTOBUTENIBHBIX Olepalnii, HEOOXOAUMBIX NJIsi MPOBEIEHUsl JabOpaTOpHBIX PadOT,
TaKUX Kak: MpeaBapUTeNIbHbIe pacuéThl; MOI00p 3JEMEHTHON 0a3bl; cOCTaBICHUE OJIOK-CXEM all-
TOPUTMOB; HAIMCAHUE UCXOJHBIX TEKCTOB IPOrpaMM.

Tembl IPaKTUYECKUX 3aHATUN:

5 cemecTp

1. Co30anue u omnaoka npoekma OJisl MUKPOKOHMPOIIEPOE C UCNOIb308AHUEM CPeObl
npoepammuposanus AVR Studio

2. Paboma ¢ nopmamu 6600a-6b1800a Ha s3vike Accembnep

3. I[lpoepammuposarnue MUKpOKOHMPOLLEPO8 Ha A3biKe Accembaep

4. Co30anue u omaaoka npoekma Oisi MUKPOKOHMPOJIEPOS8 C UCHONb30BAHUEM CPeObl
npoepammuposanus CodeVision

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

6. [Ipoepammuposanue muxpoxonmpoinepos na sizvike Cu. Onepamopuol

7. Paboma ¢ eHeuHUMU NPEPbIBAHUIMU

8.lllecmuaoyamupa3spsonvie matimepol

Pacuérno-rpaduyeckas padora
HcxoaHble JaHHBIE
PeanuzoBaTh, B COOTBETCTBHH CO CTPYKTYPHOUM CXEMOM, MOJIeNTb y4€OHOTO MUKPO-
KOHTPOJIIEPA, BKIIFOYAIOIIYIO MPOLIECCOp U OJIOK TMaMSITH.
BapuanTsl 3a1anuii
Tabnuia 7 — BapuanTsl 3ananuit

Peannzyemeble
oMaHasl | MOV AM ADD M MOV AM ADD M
Cxema SUBM MOV M,A MOV M,A SUB M
npoiieccopa
Cxema 1 Bapuanr 1(a) Bapuant 4(a) Bapuant 1(0) Bapuant 4(0)
Cxema 2 Bapuanrt 2(a) Bapuant 5(a) Bapuant 2(0) Bapuant 5(0)
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| Cxema 3

| Bapuanrt 3(a)

| Bapuanrt 6(a)

| Bapuant 3(0)

| Bapuant 6(0)

CE +1
‘ l

3.2 3apanus 118 NPOMEKYTOYHOM aTTecTaluu

CK.

Jatunk MoHeThl popmupyet B paspsaaax nopta PINA kox B cOOTBeTCTBUM ¢ Talbiuien

ITopT
BEOgA

A

D1 | Do

3agauu A9 TeCTHPOBAHUS
Pa3paboraTe alropuT™ U NporpaMMmy yrpaBieHHs] TEXHOJOTHYECKUM MPOLIECCOM.

ATmegalls

3agaya Ne 1
CocraBuTh nporpammy pabOThl Pa3MEHHOIO aBTOMaTa, OJIOK-CXeMa KOTOpOro JaHa Ha
pUCYHKE. ABTOMAT MEHSET MOCTynaromue MoHeTsl B 1,2 nnu 5 py6ueit Ha MoHeTsl o 50 Kore-

ITopT
eursoga PORTE
D3 | D2 | D1 | Do

Momnera Kon
(py6) D1 DO
1 0 1
2 1 0
5 1 1

B nopt PORTB nepenaetcst koimuecTBO MOHET 110 S0 KOMeek B ABOMYHOM KOJIE.

boiiaep:

3amaya Ne 9

1.3apaTunkoM TeMIiepaTyphl BbICTaBIsIeTCs TpeOyeMas TeMIepaTrypa HarpeBa BO/bI.

2.bolinep NoAKIIOYAETCS K NUTAIOIIEH CeTH

3.0OmpamuBaeTcs 1aTyuK 3anojiHeHus 0aka. Eciy Boga oTCyTCTBYET, 3aropaeTcsi CBETO-
auonHblid nHauKarop «Hert Boas». Eciiv ypoBeHBb BOABI B HOPME, BKIIIOUAETCSl HArpeBaTEIIbHBIN
anemeHT (TaH).
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4.BrinonHgeTCs HUKINYECKUI OITPOC TEPMOAATUHKA!
[Tpu paBeHCTBE HANPSHKEHUH € 3a1aTYMKa TEMIIEPATYPbl U TEpMOJaTYMKa T9H BBIKIIOYaeTCs,

3axkuraerca nnaukarop «Harpes 3aBepiuény.

|
|
[
| 4>\D
|
ﬂ@T'-IHIi 3anofiHeHWA

| TepmopaTumk

KypcoBoii npoekT

peanuzyercst B GopMe MPAKTUIECKON TOITOTOBKU

Hcxoanblie JaHHBIE AJIS NMPOCKTHPOBAHUSA

MyneT ynpaeneHus

O @) @)
Cetb Her Bogsl  Harpes 3aBepluéH
30
20 40
10 50
0 60

3agaTtuunk TemnepaTypsl
(noTeHUunomeTp)

Pa3paboraTs: anmapaTHyIO 4acTh U MPOTPaMMHOE 00ECTIeUeHUE CUCTEMBI YIIPaBJICHUS

TCXHOJIOTHYCCKUM IIPOLCCCOM.

MuKpOKOHTpOJUIEpHAs CHCTEMA YIPaBICHHs TEXHOJIOTHYECKUM MPOLIECCOM JIOJIKHA

o0ecreunBarh:

- yOpaBlieHUE BCEMH peXKUMaMH pabOThl TEXHOJIOTHUYECKON YCTaHOBKU;
- TaJIbBAaHUUYECKYIO Pa3BsA3KY BXOJIOB U BBIXOJIOB CUCTEMBI YIIPaBJIEHUS OT MOJIEBbIX J1aT-

YHKOB U CUJIOBOI'O 000PYAOBAaHUS YCTAHOBKH;

- HAJIMYUE TOICUCTEMbI TPOTUBOABAPUITHBIX 3AIIUT.
Kpowme Toro, B mpoekTe T0IKHBI OBITH TPOU3BEIEHBI PACUETHI CUIIOBBIX KOMMYTHPYIO-

IIMX 3JE€MEHTOB, ¥ BBIIIOJIHEH NOJ00p AATYMKOB, CHJIOBOTO KOMMYTHPYIOIIETO 000pYyI0BaHUS U

HCITOJIHUTENLHBIX MEXaHNU3MOB TEXHOJIOTTUECKOMN YCTaHOBKH.

OO0pa3ubl BApUAHTOB 3aaHU
3aganue Nel

Pazpabotars cucremMy yrpaBieHHs TOKPACOUYHBIM POOOTH3HUPOBAHHBIM KOMILJIEKCOM.
1. MakcumanbHbINA X0 TEJIEKKHU ¢ AeTainbio 15000 MM, U3 HUX A0 ABEpEU CYyIIMIbHON

kamepbl 13000 mMm. Paccrostnue mexny CT3 (cucteMoii TEXHUYECKOTo 3peHus) U podotom Pl

- 3000 mMm. Tounocts gatunka nosoxeHus (I1) - 4 mm.
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aBepH

A1l
BKZ BK4
N N CYMHIbHAL
BKL _é BK3 _é KaMmepa

’J_‘ CYIIHIBHBIA
KOHEeHep
CT3 —
Pl

MZ  —
L M-J'n HDI{IJE.CO‘{HEJI
EKaMepa
4000
l .
11000 BKS
15000

Pucynok 2 - @yHKIMOHaIbHAs CXE€Ma IIOKPACOYHOI0 KOMILIEKCa

2. Anroputm paboTHI:
PaGounii, mogsecus aerans, HaxxumaeT kHomky "[lyck". Tenexka ¢ AeTanbio IBUKETCS K

nokpacounoi kamepe. [1o okonuanuu npoxoga CT3 ¢ CT3 BeigaeTcs 8-pa3psAHbI IBOMYHBIN
KOJ - HOMEp MOJBEIICHHOH feTany. Yepes 2 cek. mocie 3Toro 3akpeiBatorcs asepu Bosine CT3 B
nokpacounyro kamepy. OrcuntsiBaercsa paccrosaue oT CT3 no P1 u Ha P1 Bbigaercs nmosydyeH-
HbIi ¢ CT3 koa. DTOT KOA BKIIIOYAET poOOT Ha MOKPACKY IO MpOrpaMMme, ONpeAeIsieMOil dTHM
kosioM. OtkiroueHure P1 mporcxoauT aBTOMaTUYECKH MOCTIE BBITTOJIHEHUSI UM CBOEH MPOrpam-
MBI [TOKPACKH.

[Tocne npoxoxaenus Tenexkon 9000 MM OT Hayasla IBUAKEHUS] OTKPBIBAIOTCS BOPOTA B
CylIMIbHYIO Kamepy. [lociie mpuxona B CymMIbHYIO KaMEpPY MPOMCXOAMT OCTAHOB IPUBOJA
TEJEKKH, cienyer naysa 0.5 cek., 3aTeM oBOpaurMBaeTCs HA OJJUH ILIar UMITYJIbCHBIN CYIITHIIb-
HBII KOHBEHeEp, IPU 3TOM CHUMAETCS M MOCTYIAeT Ha CYLIKY [TOKpallleHHas AeTajb, a HA TEIeXK-
Ky yCTaHaBJIMBAETCS BBICYIIEHHAS JIeTalb. TelekKa IBUKETcs 0oOpaTHO, MpU ATOM IOCTe
npoxoxaeHus Toukn 9000 MM 3aKkpbIBaeTCs CyIIMIbHAs KaMepa U OTKPBIBAETCS IBEPH I10-
KpacouyHoii kamepsl. [1o mpuxoy TenexKku B Ha4aJbHYIO TOUKY OHa ocTaHaBnuBaeTcs. Lluki

3aKOHYEH.
3. [IpenycMOTpeTh MaKCHMajIbHO-TOKOBYIO 3allIUTY U 3aLIUTYy OT UCUE3HOBEHMSI HATIPSI-

KCHUI.
4. Monraocts ipuBo10B 0.6 kBT. CkopocTh ABMKEHUS TJIaBHOTO KOHBerepa (0.2 m/cexk.

3aganue Ne2
Pazpabotats cucremy ynpaBieHHs TPAHCIOPTHBIM POOOTOM.
PaGoune mecrta pacionoXeHsl B IaXMaTHOM HOPSAKE, BIOJIb Tpacckl podbota. Homepa

PacmoJIoKeHbl 10 MOPSIKY BO3pacTaHus B 0HOM HanpasieHuu. Mapkepsl 00 u 7F orpanuun-
BaIOT Tpaccy poboTa (PUCYHOK 4).
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Pucynoxk 4 - TpaekTopus IBUKEHHUS TPAHCIIOPTHOTO poOOTa

Ha pucynke 3 BBelleHBI cleayIoNIre 0003HAUYCHUS:

M1 - DnekTpoaBUraTenb noabeMa miaThopMBbl;

JluckpeTHbIe qaTuyuKu nonoxxenus miatgopmel: BK1 - Hikaero; BK2 - BepxHero (eBast
CTBIKOBKA - HeUeTHBIE anpeca); BK3 - BepxHero (mpaBasi CTHIKOBKA - YETHBIE a/Ipeca);

DneKTpoABUTaTENIN BbIABUKEHUS ieTanu: M2 - BneBo; M3 - BripaBo;

JuckperHbie natunku nmojoxxenus neranu: BK4 u BK6 - B neatpe mnat-dopmsr; BKS u
BK6 - B xpaitnem neBom nonoxenun; BK4 u BK7 - B kpaitHeMm npaBoM NOJI0KEHNY;

OM - 371eKTpOMarHuT MpUBO/ia 3aXBaTa rpy3a;

M4 - snexTpoaBUTaTenb NPUBOAA KOJIEC;

CT3 - cucrema TEXHUYECKOTO 3pEHMS, AJIsl CAMTHIBAHUS IBOMYHOTO KOJIa MapKepa CTo-
na.

Kanan cBs3u - cuctema cBsi3u € ieHTpaibHOH DBM - conepkuT nBa 8-pa3psiaHbIX peru-
CTpa: IePBBINA PETUCTD - paboyee MeCTo, OTKyIa 3a0paTh Ipy3, BTOPOU PETUCTP - pabouee Me-
CTO, Ky/la JOCTaBUThH Ipy3. B obeux perucrpax undopmanus e pasta 0.

Anroputm paboThI:

a) MicxogHoe cocTosiHUE.
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Po6ot cTouT y mpousBoiapHOro pabodero Mecta, miuaTdopmMa OMyIeHa, 3aXBaT B CPel-
HEM ITOJIOKEHUH, HIEKTPOMAarHUT 3aXBaTa OTKJIIOYEH.

0) PaGouwnii muk.

Bremrnsis DBM B kaHam CBS3M 3aMKCHIBACT aJipec pabodero MecTa, OTKya B3sTh TPy3 (B
Prl) u agpec paGouero mecra, kyaa goctaButhb rpy3 (Pr2). Ecnu cogepsxumoe peructpos Prl u
Pr2 He paBHO HYJIO, TPAHCIIOPTHBINA POOOT CUMUTHIBAET HOMEp pabOYero MecTa, r7ie OH Haxo-
TUTCS, U JABWXKETCS B CTOPOHY pabouero mecta, ykazanHoro B Prl. Jloitns mo aToro mecra,
OCTaHaBJIMBAETCs U mogHUMaeT tuiatrgopmy. Ecnu aapec B Prl - ueTHbIi, KOHTpOIUpyETCs Tpa-
Basi CTOpOHA (MpaBasi CTHIKOBKA), €CJIM HEYETHBIN - JIeBasi CTOPOHA, 3aTEM 3aXBaT BBIIBUTACTCS
BITPaBo (WJIM BIIEBO) JI0 KOHIA. BKiTloyaeTcs »JIeKTpOMarHuT 3axBaTa M 3aXBaT BMECTE C Ipy-
30M BO3Bpamaercs B cepenuny miatdopmsl. [locne yero miardopma omyckaercs, 3JIeKTpoMar-
HUT BBIKJIIOYACTCSI U TPAHCIIOPTHBIN poOOT HAUYMHAET JBHKEHHE K paboyeMy MeCTy, KOJ KO-
Toporo 3anaH B Pr2. Ilo npuxony k a3Tomy pabouemy mecty (koHtpoaupyercs CT3) minardopma
C TPy30M IOJIHUMAETCS], CHOBA BKJIFOUAETCS ANEKTPOMArHUT U 3aXBaT C TPY30M JIBHXKETCSI BIIpa-
BO (€C/H ajpec YeTHBIN) UK BJIEBO (€ciu ajipec HeueTHbIN). [1o moCcTmkeHnn KpaitHero moso-
YKEHUS DJIEKTPOMArHUT BBIKIIIOYAETCS, 3aXBaT 0Oe€3 rpy3a BO3BpalllaeTcs Ha3aj Ha CEpeuHy
atdopmbl, matdopma omyckaercsi, 00HyIstorest peructpsl Prl u Pr2 kanana csizu. Luxi
3aBEPILEH.

1. IIpeqycMoTpeTh MAaKCUMaIbHO-TOKOBYIO 3aIIUTY U 3aIUTY OT CHUKEHUS HAIIPSKEHUS
Ha aKKyMYJISITOPHBIX OaTtapesix.

2. JIBwkeHHe 3axBaTa U miaT@opmsal 3aBepiiaercs naysoi 0.5 cex. BkitoueHue 1 BbI-
KJIFOYEHHUE JIEKTPOMarHuTa 3axBaTa 3aBepiiaercs nay3oil 1 cex. Hauano nqeuxenus naysa 0.2
CeK.

3. Hanpspxkenue nutanus podota 24 B. MomHocTs npuBoja asuxenus 0.3 kBT, mpusoa
noxwsema 0.2 kBT, npuBona 3axsata 0.2 kBt. Tox snekrpomarnuTa 3axBara 1 A.
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Jlucr perucrpanun usmenenui k PI1J1

Homep mpoTokoia 3acenanust kKadeapsl,
AaTa YTBCPKACHUS U3MCHCHUA

KonnuectBo
CTpaHHULL
N3MEHEHUS

Iloxgmice
pa3paboTunka

PIIT
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