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1 O0uue mosto:xxeHUst

PaGouas mporpamMma u (OHJI OLIEHOUYHBIX CPEACTB JUCHUUIUIMHBI «DIEKTPUUECKUN MpH-
BOJ/I» COCTaBIICHBI B COOTBETCTBHH C TpeOOBaHUAMHU (DeepaTbHOrO0 TOCYJapCTBEHHOTO 00pa3o-
BaTEJNbHOIO CTAHIApTa, YTBEPXKACHHOIO NMpUKa3oM MuHucTepcTBa 0Opa3oBaHust U Hayku Poc-
cuiickoit @enepanuu Ne 144 ot 28.02.2018, n ocHOBHOI npodeccnoHaabHON 00pa3oBaTENbHOM
IpOrpaMMbl MOJATOTOBKU «DJIEKTPONPUBOA M aBTOMATHKa» IO HANpPaBIECHUIO MOATOTOBKU
13.03.02 D5eKTpOosHEPreTUKa U JIEKTPOTEXHUKA.
[TpakTHyeckas MOArOTOBKA peain3yeTcsl Ha OCHOBE!
[Ipodeccrnonanbuserii crangapt 40.180 «Crnernuanuct B 001acTH TPOSKTUPOBAHUS CUCTEM DJIEK-
TponpuBosiay. O6o0menHas Tpyaosas ¢yakuus: A/01.6 BeimosHenne ot4eTa 0 IpOBEICHHOM
o0crenoBaHUU 000PYIOBAHUS, IJISI KOTOPOTO pa3padaThIBaeTCsl CUCTEMA AJIEKTPOIPHUBOIA.
- TIC 40.180 T® 3.1.2 HY-3 BeInoaHATh HEOOXOUMBIE pacUEThI JJIs1 OPOPMIICHUS TEXHUIECKO-
T0 3aJlaHus Ha pa3pabOTKy MPOEKTa CHCTEMBI SJIEKTPOIIPUBOIA
- TIC 40.180 T® 3.1.3 HY-3 BeIOIHATH pacyeTsl JUIsl 3CKU3HOTO, TEXHUYECKOTO U pabodero
MPOEKTOB CUCTEMBI 3JIEKTPOIIPUBOIa
- [IC 40.180 T® 3.2.1 H3-1 TpeboBanus 3akoHogaTenbcTBa Poccuiickont deaepamnuu 1 HopMa-
THUBHBIX MTPABOBBIX aKTOB, HOPMATHUBHBIX TEXHUYECKHX U HOPMATHBHBIX METOAMYECKUX JIOKY-
MEHTOB K paboTe 000pyIOBaHMUS, IJI1 KOTOPOTO pa3padaThIBACTCs MPOEKT CUCTEMBI AJIEKTPO-
pHUBOJA

3agaun [Ipuobperenue cryneHTaMu MPaKTUYECKUX HABBIKOB Pa3pabOTKH ammapaTHbIX
ANCHHUIIINHEI Y IPOTPAMMHBIX CPEJICTB MUKPOITPOIECCOPHBIX CUCTEM YITPABJICHUS.
OcHoBHbIE CucreMbl cuuciieHUs UU(POBBIX BBIYUCIUTEIBHBIX YCTpPOHCTB. OCHOBBHI ail-

pasaenbl / TEMBI | reGpbl TOTUKH.

AACTIATITAHBL OCHOBHBIE Y31l ¥ IPHUHIHMILI OPraHM3alUy IHQPOBLIX BBHIYUCIMTEIBHBIX
YCTPOMCTB.
ApXWTEKTYpa ¥ HHU3KOypPOBHEBOE IIPOIPAMMHPOBAaHHE 0a30BOr0 MHKPO-
KOHTPOJILIEPA.

[TporpaMMupoBaHre MUKPOKOHTPOJIJIEPOB Ha SI3bIKE BHICOKOTO YPOBHS.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHMILIUHE (MOIYJII0),
COOTHECEHHBIX € IIJIAHUPYEMBbIMH pe3yJIbTaTaMi 00pa30BaTeIbHOM NPOrpaMMbl

[Ipouecc wM3ydyeHUs JOUCHUIUIMHBI  «MUKpPONPOUECCOPHBIE  YCTPOMCTBA  CHUCTEM
yIpaBJICHUS» HampaBlieH Ha (OPMHUPOBAHME CICAYIOIIUX KOMIIETEHIMH B COOTBETCTBHH C
®I'OC BO u ocHOBHO# 00pa3zoBaTenbHON TporpaMmmoit (Tabmuma 1):

Tabmuna 1 — KoMneTeHIIMN 1 HHIUKATOPHI UX TOCTHXKEHUS

Koa mo ®1'0C Nuaukatopel JOCTUXEHUS [Inanupyembie pe3ybTaThl
00y4YeHUs IO TUCITUILINHE
[Tpodeccuonanbubie
[IK-2 T'oToBHOCTH K 4 cemecTtp
pa3paboTke _
KOMILIEKTA T1K-2.1 Brnagerp cxemoTexHUKOW mu-
KOHCTPYKTOPCKOii 3HaTh MpaBHJIa COCTaBJICHHS U | POBBIX CHCTEM aBTOMATHUKH.
JIOKYMEHTAIHH BBITIOJTHEHHSI TEXHUUYECKOTO 3aj1a-
5CKH3HOTO HUSA Ha pa3pabOTKy MpOEeKTa CH-
b

TeXHIIECKOTO 4 L CTEMBI DIIEKTPOIIPUBO/IA
paboyero  MPOEKTOB S cemecTp
CHCTEMbI [K-2.2 HmeTs HaBBIKY BBIOOPA U ITPOEK-

AJIEKTPOITPUBOIA

YMeTh OCymecTBIATh cOOp, 00- | THPOBAHUS aNapaTHON YacTh
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paboOTKy M aHaIM3 CIIPABOYHOW M | CHCTEMBI YIPABICHUS JIEKTPO-
pedepatuBHON HHPOpPMaLUU 00 | MPUBOJA.

obopynoBanuu g HamucaHus | ViMeTs HaBBIKH pa3pabOTKH Mpo-
JOKYMEHTOB, MPOBEICHUSI pacue- | F[PaMMHOI0 00ecIlieyeHus 1 aHa-
TOB, BBIOJIHCHUS TEKCTOBBIX U | JIM3a KHU3HEHHOTO LIUKIIA IIPO-
rpadUUecKux pasziesioB MpPOEKTa | F[PAMMHOI0 00ECIICUeHUsI aBTO-
CHCTEMBI JJIEKTPOTIPHBO/AA. MaTHU3UPOBAHHBIX CUCTEM
[K-2.3 yIpaBIEHUS 3JIEKTPOIIPUBOIAMHU.
Brnagers HaBbIKaMu OQopMIICHHS
pa3aenoB KOMIUIEKTOB KOHCTPYK-
TOPCKHX JIOKYMEHTOB 3CKH3HOTO,
TEXHUYECKOTO U Paboyero mpoekx-
TOB CHCTEMBbI AIEKTPONPHBOAA.

3 MecTo nucuMIMHBI (MOIYJIsI) B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMmbl

JucnumuimHa «KMUKPOIIPOIECCOPHBIE YCTPOMCTBA CUCTEM YIPABJICHUS» U3ydaeTCs Ha 2
3 kypce(ax) B 4 5 cemecTpe(ax).

JlucuuruinHa BXOIUT B cocTaB Oyioka 1 «/lucuuniauuel (MOAYIM)» U OTHOCUTCS K 4a-
cTH, GOpMHUPYEMON YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHUH.

Jlj1 0cBOGHMS AUCHMIUIMHBI HEOOXOANMBI 3HAHMSI, YMEHUS, HaBbIKU C(hOPMHUpPOBAHHbBIE B
nporecce uzydenus aucuuruiud: «Mubopmarukay u «[IporpaMmmupoBaHUE U OCHOBBI alITOPHUT-
MHU3alUU B TEXHUYECKUX CUCTEMAX».

3HaHUS, YMEHUS U HABBIKM, CHOPMHUPOBAHHBIC TMPU HU3YYECHUU JTUCHUTLTAHBI
«MHUKpOTIPOIIECCOPHBIE YCTPOUCTBA CUCTEM YIPABICHHSI», OYIyT BOCTpeOOBaHBI MPHU HU3yUe-
HUU JUCUUIUIMH, CBSI3aHHBIX C OpPTaHU3alMEH, MPOrPaMMUPOBAHUEM M IKCIUTyaTallueld CUCTEM
yIpaBJICHUS TEXHUUYECKUMHU 00bekTaMu. Kpome Toro, 3Tu 3HaHUS, yMEHHUS U HaBBIKH SBIISIOT-
Csl OCHOBHOM JIJIs1 YCTICIITHOTO BBITIOJIHEHUSI BBIMTYCKHOW KBATHU(UKAIIMOHHON PabOTHI.

JucuunnHa « MHKpPOIPOLIECCOPHBIE YCTPOMCTBA CUCTEM YIPABICHUS» YaCTUYHO pea-
au3yeTcst B (hopMe MPaKTUUECKOH MOAroToBKH. [IpakTuueckas moAroToBKa OpraHu3yeTcs myTem
IIPOBEICHUS JIEKIIUH, BBIIIOJHEHUS MPAKTUYECKUX 3aJaHUI U KypCOBOTO IIPOEKTA.

Jucnunnuza «MHUKpPOIIPOLIECCOPHBIE YCTPOMCTBA CUCTEM YIIPABICHUS» B paMKaX BOC-
NUTaTeNbHOM paboThl HampaBieHa Ha (GopMHupoBaHHE y OOy4YaIOIIUXCS YMEHHS] apryMEHTHPO-
BaTh, CAMOCTOSTEIILHO MBICIIUTh, Pa3BUBACT MPOGECCHOHATHHBIC YMEHUS.

4 O0beM IMCUMILUTHHBI (MOYJIsI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHUEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aommxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO PadoTy
00yYarIuXCcs

OO6mmas TpyI0eMKOCTh (00beM) TUCHUIIINHBI cocTaBmsieT 9 3.e., 324 akaj. yac.
Pacnipenenenne o0bemMa AUCITUTUTMHBI (MOIYJIS) TTO BHAAM YYCOHBIX 3aHSATHH MPECTaB-

JIEHO B Tadimue 2.

Tabnuua 2 — O6beM TUCIUILIMHBI (MOIYJIs) IO BUJAM YUEOHBIX 3aHATHH

Bcero akagemu-

O0beM TUCHUTNIINHBI
YeCKHUX 4aCOB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 324

KonTakTHasi aynuTopHasi paboTa o0yyamommxcsi ¢ npenoaasareseM (1o

- 144
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 Tepeady yueOHoi nHpopMaLuu 1e- 64
JAarOTHYECKUMH PAOOTHUKAMU)
3aHATHS CEMHUHAPCKOI0 TUNA (CEMHHAPHI, IPAKTUUECKUE 3aHITHS, PaK- 80
TUKYMBI, 1a00paTOpHbIe padOThI, KOJJIOKBUYMBbI M MHbIE aHAJIOTUYHBIE 3a-
HSATHS)

B TOM 4YHCJIe B (pOpME MPaKTUUECKON MTOATOTOBKHU: 16
CamocrosiTesbHast padoTa 00y4alOUIMXCA M KOHTAaKTHAas padoTa, BKIIO-
Yarolasi FPyNnoBble KOHCYIbTAllUU, HHAUBUYaIbHYIO paboTy 00yyaro-
IIMXCS ¢ IPEnoaBaTessiMU (B TOM YUCIIe HHIMBUAYaIbHbIE KOHCYJIBTAINN); 180

B3aMMOJICHCTBHUE B AIICKTPOHHOU MH(OPMAIITMOHHO-00pa30BaTEIHHOM cpeie
BYy3a

[TpomexxyTounast arrectamus oOydarommxcs —3ader ¢ onenkou, PI'P, KII

5 Conep:kanue TUCHUILUIMHBI (MOLYJIs), CTPYKTYPHPOBAHHOE IO TeMaM (pa3/ieiam)
€ YKa3aHMeM OTBeICHHOI0 HA HUX KOJIHYeCTBA aKa/JleMHYeCKHUX YaCcOB U BU/IOB

yueOHo#i padoTbI

Ta6mmma 3 — CTpykTypa U coliep>kKaHie TUCIUIUIMHBI (MOJTYJIS)

Bunasl yueOHoIt paboThI, BKIIOYAst 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 2 2 4
BBIYHMCIIUTENbHBIX YCTPOUCTBAX.
Tema 2 IloHsATHE JTOTHUECKON IEPEMEHHOHN 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 JIOTHUECKOM 2 2 4
cxemsl. Jlemmdparop u MyIbTHILIEKCOD.
Tema 4 ITonycymmarop. Cymmarop. MHoropas-
PAIHBIA IBOMYHBIN cymmaTop. Peanuzanus 2 2 4
oTiepaIuy BEIYUTAHMS Ha 0a3e MHOTOPa3psIHO-
ro JBOMYHOTO CyMMaTopa.
Tema 5 Tpurrepsl. Tunel Tpurrepos. Onpene-
senue. Tabmuna uctuHHOCTH. CXEMOTEXHUKA. 6 6 16
Bpemennsie quarpaMmbsl paOOTEHI.
Tema 6 Peructper u cuetunku. Kiaccuduka- 5 5 8
s, Cxemorexnuka. [IpuHmn paboTel napar-




Bunpr yueOHOM 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 auarpamma paboTbl CyMMHpY-
IOIIET0 CUETUYHKA
Tema 7 CxeMOTEXHHKaA IIOCTOSHHOH U oniepa-
TUBHOU MaMsTH. [IOpANOK CUUTHIBAHMS U 3aIIU- 4 4 16
CHU IIOCTOSIHHOW U OIIEPATUBHOM mamsTH. I 'pa-
buueckre 0003HAYCHUS MUKPOCXEM TTaMSITH.
Tema 8 HaznaueHne OCHOBHBIX (DYHKIIMOHAIIb-
HBIX y3JIOB IIEHTPAIBHOIO IIPOIECcCcopa. 5 5 19
PaGouwnii ukn nporeccopa. MamMHHBIA [HAKIL.
MammnaHbIi TakT. [loHsITHE MUKPOKOMAHBI.
Tema 9 Ipunnun paboTsl mporeccopa.
Opranu3anus yCTpoWCcTBa yIpaBieHUs Ha 0aze 8 8 16
AaBTOMATa C KECTKOM JIOTUKOM.
5 ceMecTp
Tema 10 Knaccudukanust u 6a30BbIe apXHTEK-
TYpBI MUKPOIIPOIIECCOPHBIX cucTeM: ["apBapa-
CKasl apXuTeKTypa; apxutekrypa ®@on Heiimana 2 2 8
(Crendopnackas apxutektypa). Haznauenue
dbyHKIMOHATBHBIX Y3708 MIIC.
Tema 11 O6mue xapakTepuCcTUKHU, PYHKIIHO-
HaJBHBIN COCTaB, apXUTEKTypa spa U OPTaHH- 2 2 2 4
3a1us TaMaTu 6a30BOro MUKPOKOHTPOJLIEPA.
Tema 12 KpaTtkoe onucanne KOMaH] si3bika Ac- 4 5 4 8
cemoep.
Tema 13 [TopTel BBOJA-BBIBOIA 2 2 2 8
Tema 14 /Tlupextussl si3bika Accembiep. [Ipué- 4 9 4 8
MBI TPOrPAMMHUPOBAHMSI Ha s3bIKE AcceMbiiep
Tema 15 KpaTkuii 0630p SA35IKOB IPOrpaMMu-
poBaHus MEKPOKOHTposuiepoB. CTtpykrypa Cu- 2 2 2 8
nporpamMmMbl. OObsIBJICHNE IEPEMEHHBIX.
Tema 16 Oneparuu ¢ nepeMEeHHBIMH U PETH- 4 4 16
CTpaMH.
Tema 17 Onepauuu u onepatops! s3b1ka CH. 2 2 2 8
Tema 18 OyHKIIMM TOTB30BATENS U TIPEPHIBA- 4 9 4 4
Hus. Cuctema npepbiBaHu
Tema 19 Taitmepsl 4 2 4 16
Tema 20 Ananoro-unppoBoii mpeodpa3oBareb 2 2 8
UToro 64 16 64 180
10 THCHMIJIHHE




6 BHeayauTopHasi caMoCTOsSITeIbHAs Pa60Ta 00yYAIOIIUXCS MO TUCIUIIIHHE
(Mony.J10)

[lpr MIaHUPOBAHMM CaMOCTOSITEIBHON pPaOOTHl CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CIEAYIOUIUM pacIpeieICHHEeM 4acOB Ha CaMOCTOSITENbHYIO padoTy (Tabnuua 4):

Tabnuna 4 — PekoMenyeMoe pacipeesieHne 4acoB Ha CAMOCTOSTEIbHYIO paboTy

KoMnoHeHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
N3ydeHne TeopeTHIECKUX pa3AeiOB TUCITUTIITUHBI 72
[ToaroToBka K 3aHSATHUSIM CEMUHAPCKOTO THIMA 28
IToaroroska u opopmiieHne PT'P KII 80
180

7 OueHoOYHbIE CPeICTBA IJIfl NPOBeAeHNS TEKYLEero KOHTPOJIA
U MIPOMEKYTOYHOM aTTecTAlui 00y4al0IUXCH 10 TUCHHUIIMHE (MOTYJII0)

@DOHJ OLIEHOYHBIX CPEICTB ISl IPOBEICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH M MPO-
MEXYTOYHOM aTrTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJaHMM WM MHBIX MaTepHaloB, HEOOXOIUMBIX IS
OLICHWBAHUA PE3yJbTATOB OOYUYECHMS IO IUCHUIUIMHE (MOIYJIO), MPAaKTUKE XPaHUTCS Ha Ka-
benpe-pazpaboTyrke B OyMa)KHOM M JICKTPOHHOM BHJIE.

8 VYueOHO-MeTOAUYeckOe M HHPOPMAIMOHHOE o0ecneyeHHe TUCHUIIUHBI
(MmomxyJis)

8.1 OcHoBHas JquTEepaTypa

1. OCHOBBI MHKPOIIPOIIECCOPHON TeXHUKH: yueOHoe mocobue / B.A. Eropos. — Komco-
Moibck-Ha-Amype: ®I'bOY BO «KHAI'TVY», 2017. - 129 c.

1) 2. MHEKpPOKOHTPOJUIEPHI I CHCTEM aBTOMATHKH: YdUeOHOe mocodue [DIeKTpOHHBIN
pecypc] / BomoBozoB A.M. — Bonorna : Uadpa-Umxkenepust, 2016. - 164 c. // ZNANIUM.COM
. anekTpoHHO-OMOmMoTeunas cucrema. — URL: http: // znanium.com/ bookread2.php?book
=232504 (nara obparmenus: 19.05.2021). — Pexxum 10cTyma: 1Mo MOAIUCKE.

2) 3. IlpakTudeckoe PyKOBOJCTBO IO MPOrpaMMHpOBaHH0 STM-MHKPOKOHTPOJLICPOB:
YuebHnoe mocobue [Dnextponusii pecypc] / Topraes C.H., Tpuryéo M.B., Mycopos U.C. -
Tomck: U3a-Bo Tomckoro monutex. yauBepeutera, 2015, - 111 ¢. /[ ZNANIUM.COM : snek-
TpoHHO-OMOMMoreunas cucrema. — URL: http: // znanium.com/ bookread2.php?book =443646
(mara oopamenus: 19.05.2021). — Pexxum ocTyma: 1Mo MOAIHCKe.

8.2 [lomoJHHUTEJbHAS JIUTEPATypa

3) 1. Ilecrepkun, A.H. Cucrema MomenupoBaHus U HCCACIOBAHUS PaIHO3IEKTPOHHBIX
ycrpoiictB Multisim 10 [Dnextponnsiii pecype] / A.H. Llecrepkun. — M.: JIMK Ilpecc, 2012. - 360
c. Il ZNANIUM.COM : snextponHo-Onbmmoreunas cucrema. — URL: http: // znanium.com/
bookread2.php?book =548154 (nara obpamienus: 19.05.2021). — Pexxum 1ocTyma: mo moAIrcKe.

4) 2. Tlapteika, T. JI. [lepudepuiiapic ycTpoicTBa BEIYMCIUTEILHON TEXHUKH: Y UeOHOE
nocobue [Dnekrponnsiit pecypc] / T.JI. Ilapteika, .M. Tlonos. - 3-e¢ u3fa., uchp. u jgom. - M.:
dopym: HULL UHOPA-M, 2014. - 432 ¢. // ZNANIUM.COM : s1eKTpoHHO-OHOIMOTEYHAS CH-
crema. — URL: http: // znanium.com/bookread2.php?book=537779 (nara oopamienus: 19.05.2021).
— Pexxum 1ocTyma: mo monucke.

5) 3. Apxurekrypa DBM U BBIUNCIUTEIBHBIX CUCTEM: YYEOHHK [ DIIEKTPOHHBIH pecypc] /
H.B. Makcumos, T.JI. ITapteika, U.H. T1omos. - 5-¢ u3a., nepepad. u gon. - M.: ®opym: HUIL NH-
®PA-M, 2013. - 512 c. /[l ZNANIUM.COM : snekTpoHHO-OnbanoTeynas cucrema. — URL: http:
/I znanium.com/ bookread2.php?book =294504 (mnara ooparerns: 19.05.2021). — Pexxum moctyma:
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I10 IOJIIIUCKE.
8.3 MeToauyeckue yKazaHus JJIsl CTYJA€HTOB M0 OCBOEHHIO TUCIHIIINHBI

1. VccnenoBanue AMCKPETHBIX CXEM C IMOMOILBIO alnredpbl Joruku: MeTtonudyeckue yka-
3aHUs K J1abopaTtopHOi paboTe mo Kypcy «OCHOBBI MUKpOIIpoLecCOpHOil TexHUKU» /CocT. B.A.
Eropos. — Komcomoinbck-Ha-Amype: Komcomorbckuii-Ha-AMype roc. TexH. yH-T, 2011. — 12 c.

2. ApudmMeTuKo-I0ruuecKkoe ycTpoicTBo: MeToanueckue ykasaHus K J1a0opaTopHOil pa-
6ote no kypcy «OcHOBBI MUKpoTiporieccopHoit Texaukn» /Coct. B.A. Eropos. — Komcomobck-
Ha-Amype: Komcomonbckuii-Ha-Amype roc. Texs. yH-T, 2011. - 8 c.

3. Tpurrepsl: MeTonuueckue ykazaHus K jabopatopHoil pabore mo Kypcy «OCHOBBI
MHUKponporeccopHor TexHukn» /Coct. B.A. Eropos. — Komcomoinbck-Ha-Amype: Komcomors-
CKul-Ha-AMype roc. TexH. yH-T, 2011. — 12c¢.

4. Opranuzauus maMsatu: MeToauueckue yka3zaHHUs K jJabopaTOpHOH paboTe mo Kypcy
«OcHoBBl MuKpomporeccopHoir TexHukn» /Coct. B.A. Eropos. — Komcomomnbsck-Ha-Amype:
Komcomonsckuii-Ha-AMype roc. TexH. yH-T, 2011. -9 c.

5. Pabora ¢ mopramu BBOMa-BhIBOZA: MeToanueckue ykazaHus K jJabopaTopHoOi paboTe
o Kypcy "MmukporporeccopHbie ycrpoiictBa cuctem ymnpasneHus”" /Coct. B.A.Eropos - Kowm-
comonbck-Ha-Amype: PI'BOY BO «KHAI'TY», 2017. -6 c.

6. [IporpammupoBanrne MUKPOKOHTPOJUIEPOB Ha si3bike Cu. Oneparopsl.: MeToauueckue
yKazaHus K 1abopaTopHOil paboTe 1o Kypey "MUKpOIpoIecCopHbie YCTPOUCTBA CUCTEM yIIPaB-
nenus" /Coct. B.A.Eropos - Komcomonbsck-Ha-Amype: PI'BOY BO «KHAI'TY», 2017. - 11 c.

7. BecrpoeHHslid aHaoro-nudgpoBoi mpeodpazoBaTesib MUKpOKOHTpoiepa ATmega 128:
Metoanueckue ykasaHus K JIabopaTopHOW paboTe mo Kypcy '"MHKpONpOLECCOpHbIE yCTpOii-
ctBa cuctem ynpasieHuss" /Coct. B.A.Eropos, E.M.EpumoB - Komcomomnbck-Ha-Amype:
T'OYBIIO «KHAI'TY», 2008. - 11 c.

8. PaboTta ¢ BHENIHMMU NpEpHIBAaHUSAMU.: MEeTOIMYECKHE yKa3aHMs K Jla-O0paTOpHOH pa-
6ore mo kypcy "MuKporpoleccopHble ycTpoiicTBa cucteM ympas-ienus" /Coct. B.A.Eropos -
Komcomonbck-Ha-Amype: ®I'6OY BO «KHAI'TY», 2017. -9 c.

9. lectHanuarupaspsaHble TakMepbl: MeToauueckre yka3aHus K JabopatopHoi padorte
o Kypcy "Mukponporeccopabie ycTpoiictBa cucrteM ympasienus" /Coct. B.A.Eropos - Kom-
comonbck-Ha-AMype: @PI'BOY BO «KHAI'TY», 2017. - 13 c.

8.4 CoBpemeHHble mnpodeccHOHANbHbIE 0a3bl JaHHBIX W HWHGpOPMaNMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NPH OCYLIECTBJICHUH 00pPa30BaTeJIbHOIO
npouecca no JUCHUIINHE

1) znanium.com: 3JIeKTPOHHO-OMOMMOTEYHAsE cucTeMa : cait. — Mocksa, 2021 — OO0
«3uannym» — URL: http://www.znanium.com (mara o6pamenus: 01.06.2021). — Pexxum gocty-
na: Jyist 3aperucTpUp. MOIb30BaTEIICH.

2) consultant.ru: uHGOPMAIIMOHHO-CITPaBOYHas cucTeMa «KOHCYJIBTaHT IUTIOC)» : CaWT.
— Mockga, 2021. — URL: http://www.consultant.ru (mara obparmenus: 29.04.2021). — Pexum m0-
CTyMa: JJIsl 3apETUCTPUP. TTOJIb30BATEINCH.

3) iprbookshop.ru: snekTpoHHO-OMOIMOTEUHast cuctema : caiit. — Caparos, 2021 —
000 «Kowmmanus "Aii I[Tu Ap Meaua"» — URL.: http:\\www.iprbookshop.ru (mata o6pamienus:
01.06.2021).

8.5 IlepeyeHnb pecypcos HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH
«/HTEepHET», HEOOXOAMMBIX 1JISl OCBOEHUS U CHUILINHBI (MOIYJIs1)

1) Datasheet ATmegal28.- Pasmen caiita «microchip.comy. -
URL: https://www.microchip.com/wwwproducts/en/ATmegal28#datasheet-toggle (mata o6pa-
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https://www.microchip.com/wwwproducts/en/ATmega128#datasheet-toggle

mernst: 19.05.2021).

2) Microchip Studio for AVR and SAM Devices 7.0.2542 Offline Installer. - Pa3aen caii-
ta «microchip.com». — URL: https://www.microchip.com/en-us/development-tools-tools-and-
software/microchip-studio-for-avr-and-sam-devices (mara o6pamienus: 19.05.2021).

8.6 JluneH3HOHHOE MPOrpaMMHOe obecrevyeHne, HCIoJIb3yeMoe Mpu
OCYIIeCTBJIEHUH 00Pa30BaTEIbHOI0 NMPoIecca Mo TUCIHUTLINHE

Tabmuua 5 — [lepeyeHp UCIOIB3yeMOro IPOTPAMMHOTO 00eceueHUs

Haumenosanue [10 PexBU3NTHI

Microchip Studio for AVR and | CBoOogHast THICH3HS, YCIOBHS UCIIOIB30BAHUS 110 CCHLIKE:
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 Opranu3auMoHHO-TIeJaroru4ecKue ycaoBus

Opranu3anyst 00pa3oBaTeIbHOTO MPOIECCa PEriiaMeHTUPYeTCs y4eOHBIM TUIAHOM | pac-
nUcCaHUeM Y4eOHBIX 3aHATHH. SI3bIK 00ydeHwus (mperopaBaHus) — pyccKuid. J[ns Bcex BUAOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKUI Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIMBHIYaIbHOH 00pa30BaTENbHOM TpPaeKTOpUH 00ydaro-
IIMKCS UMEET MPaBO HA Mepe3adeT COOTBETCTBYIONIUX MUCIHMILINH U MPO(EeCCHOHAITBHBIX MOJTY-
JIeil, OCBOEHHBIX B MPOIIeCcCe MPEANISCTBYIOMIET0 00yUeHus, KOTOPhI 0CBOOOXKAAeT 00yJaroIe-
rocsi OT HEOOXOIMMOCTH WX MTOBTOPHOTO OCBOCHHUSL.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTUH

VY4eOHbIi Mmpoliecc MpH MPENoAaBaHuU Kypca OCHOBBIBACTCS HAa MCIIOJIB30BAHUU TPAIIH-
IOWUOHHBIX, NHHOBAaIIlMOHHBIX U I/IH(bOpMaI_[I/IOHHBIX OGpﬁSOB&TGJ’IBHBIX TEXHOJIOTUH. TpaI[I/ILII/IOH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTHH TPEACTABICHBI JEKIUSIMH U CEMUHAPCKUMU (TPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGpﬁSOB&TGJ’IBHBIe TCXHOJIOTUU HUCIOJIB3YIOTCA B BUJIC IIHUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX ¥ HHTEPAKTUBHBIX ()OPM TpoBeeHus 3aHsaTHil. THpopMannoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMH PEATU3yIOTCS MYTEM AaKTHBHM3AIMU CAaMOCTOSTENBHOW PabOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa30BaTeIbHON Cpeie.

9.2 3aHATHSA JEKIIHOHHOT0 THIIA

JIeKIIMOHHBIN KypC MPEAnoiaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IIaHa.

Ha miepBoii Jiekiuu JIeKTOp 00513aH MPEAyIPeIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, Y4eOHBIM MMOCOOHIM) OyAE€T MPOYUTAH KypC.

JlekIMOHHBIA KypC JOHKEH JaBaTh HAMOOJBIINK 00BheM MHGPOPMAIMK U 00eCTeYrBaTh
Oonee TiyOOKOEe MOHUMaHUE YYeOHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIICH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTYICHTOB HA CAMOCTOSITEIILHOE H3ydeHUE MaTepraa.

9.3 3aHATHS CEMHHAPCKOI0 THNA

CemuHapCKuUE 3aHATHS MPEICTABISIOT COOOU JeTaTH3aIHIO JIEKITMOHHOTO TEOPETUYECKO-
To MaTcpuajia, IpOBOAATCA B LECJIAX 3aKPCIIJICHUA KypCa U OXBATBIBAIOT BCC OCHOBHLIC pa3JCJIbl.

OcHoBHO# (hOpMOIi TPOBEACHHUSI CEMUHAPOB SBJISETCA 00CYXKIeHUE HamOosee mpooem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTACIBHBIM T€MaM, a Takke paz0op MpUMEpPOB M CUTYaIUil B
ayJUTOPHBIX YCIOBHSIX. B 00sS3aHHOCTH mperoaBaTessi BXOIAT: OKa3aHHE METOAWYECKOHN IOo-
MOIIA U KOHCYJIBTUPOBAHUC CTYACHTOB 11O COOTBECTCTBYIOIIIUM TEMaM KypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHUX 3aHSATHIX OLIEHHUBACTCS 110 CIEAYIOIIUM KPUTEPHSIM:

* OTBCTBI HA BOIIPOCHI, MIPCAJIAracMbIC ITPCIIOAaBaATCIICM,

* y4aCTHE B IUCKYCCHSX;


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

* BBITIOJTHEHHUE NTPOEKTHBIX U MHBIX 3aJaHH;

* ACCHUCTHPOBAHHUE MPENOAABATENIO B IPOBEICHUM 3aHATHMN.

OtBeT H0JKeH OBITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOXKHBIM, COIEPKAThH
CCBUIKM Ha UCTOYHHUKH.

Jlokyiagpl U ONIOHUPOBAaHUE AOKJAI0B MPOBEPSAIOT CTENEHb BJIAaJECHUS TEOPETHUYECKUM
MaTepHalioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUN.

OneHuBaHUE 3a/aHUMN, BBIIIOJIHEHHBIX HAa CEMUHAPCKOM 3aHSTHM, BXOJUT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTebHAsA padoTa 00yYaIOLIUXCS 0 TUCHHUILIMHE (MOY.T10)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOLIECC AKTUBHOTO, II€JIEHANIPABIECHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Mpenoja-
BaTelsl, XapaKTEepU3YIOIIUNCA MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeToCs.

Ilenu camocToATEeTbHON PaOOTHI:

* CUCTCMATHU3alUA U 3aKPCIUICHUC IMMOJTYYCHHBIX TCOPCTHICCKUX 3HAHUU U MPAKTUYICCKUX
YMEHHH CTYJAECHTOB;

- yryOJIeHHue U paclIupeHre TEOPETUUECKUX 3HAHMIA,

- (popmHupoBaHUE YMEHUN HCIIOJIB30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIHUIO,
CIIELIHAIBHYIO JIUTEPATYPY,

- pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTY;

- (popmHpoBaHUE CaMOCTOATEIHHOCTH MBIIICHUS, TBOPUECKON MHHUIIMATHUBLI, CIIOCOOHO-
CTel K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIn3alliu;

- pa3BUTHE UCCIIEJOBATEIbCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYATbHO WU TPYMIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00beMa, YPOBHS CIOKHOCTH, KOHKPETHOM TEMaTHKU.

Texnonorus opraHuzanuu CaMOCTOSTEILHOU paGOTBI CTYACHTOB BKJIIOYACT UCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOATENBbHON pabOThl CTYIACHTOB MOXKET
MPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOW (hopMme.

CryneHTbl JOJDKHBI TMOAXOAWUTH K CAMOCTOATENBbHON paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETUUECKUX 3HAHUM, BbIPaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOMPOCHI Kypca, MPUOOPETEHHSI ONPEIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS IIpodec-
CHOHAJIbHOM JINTEPATYPHI.

95 MeToanuyecKue YKazaHus 1J1s1 oﬁyqammnxca 10 OCBOCHHIO JUCHUITJIMHBbI

[Tpy M3y4yeHUM NUCHUIUIMHBI OOYYalOUIMMCS I1Ie1eCO00pa3HO BBIMOIHATH CIEAYIOLINE
PEKOMEHIalUH:

1. U3yuenue yaeOHON JUCITUTIIMHBI JOJDKHO BECTUCH CHCTEMATUUYECKH.

2. Ilocne u3yyeHHs Kakoro-aubo paszzierna 1mo y4yeOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHAYETCs 0 MaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPECIICHNUS, IOHATHUS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIEAYET yEIUTh BHIITOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM U UHIUBUAYAIbHBIM KOMILUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO pa0doTy.

4. Bcs TemaTuKa BOIMPOCOB, M3YYae€MbIX CaMOCTOSITENIBHO, 33a€TCs Ha JICKIUAX MPerno-
naBateneM. VM ke aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBh M3JaHHBIC B MEPHOIUICCKON
Hay4YHOU JuTepaType) 11t 0oJiee AeTalbHOro MOHUMAaHMSI BOIIPOCOB, O3BYYEHHBIX HA JICKIUH.

[Tpu camocTosATeHHON TPOPAbOTKE Kypca 00yUdaromInuecs JOKHBIL:

* IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

* IOBTOPUTH 3aKOHCHEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHSATHH MaTepHall U JIONOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOM TEME JTUTEPaATYpHhI;
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* U3yYUTh PEKOMEH]IOBAHHYIO JINTEPATyPy, COCTABIISITh TE3UCHI, aHHOTAI[UU U KOHCIIEKTHI
Hanbosee BaKHBIX MOMEHTOB;

* CAMOCTOSITEIILHO BBITIOJHSTH 33/IaHNUs, aHAIOTUYHBIE TIPe/IaracMbIM Ha 3aHSATHSX;

* MCIIOJIB30BAaTh JUIsl CAMOTIPOBEPKHU MaTepuabl (POH/Ia OLIEHOUYHBIX CPEJICTB.

B xone JeKnHOHHBIX 3aHATHH HE00XOAMMO BECTU KOHCIIEKTHPOBAaHUE y4eOHOro mare-
puana. OOpaniaTh BHUMaHHE Ha KaTeropuu, GOpPMYIHPOBKH, PACKPBHIBAIOIIUE COACPIKAHUE TEX
WIM HMHBIX SIBJICHUM U IPOLIECCOB, HAYYHBIEC BBIBOJBI U IPAKTUYECKHE PEKOMEHJAIUH, ITOJIOXKH-
TEJIbHBIA OIBIT B OPATOPCKOM HCKYyCCTBE. JKenaTenbHO OCTaBUTh B Pa0OYMX KOHCIEKTaX MOJI,
Ha KOTOPBIX J€JIaTh MOMETKH U3 PEKOMEHIOBAaHHOU JINTEPATYPHI, TOMOIHAIONIME MaTepral Ipo-
CJIyIIAHHOM JIEKIIMH, a TaKXKe MOAYEPKHUBAIONINE OCOOYI0 BaXKHOCTh T€X WM MHBIX TEOpETHYe-
CKHX TOJIOKE€HUH. 3aaBaTh MPENOAABaTeNI0 YTOYHSIIONIME BOIPOCH C LENbI0 YICHEHUS TEOpe-
TUYECKUX ITOJIOKEHUH, Pa3PELICHUs] CIIOPHBIX CUTYALUH.

IIpu moAroTOBKE K MPAKTHYECKUM 3aHATHAM HAYMHATH HAJ0 C U3yYEHHUS! PEKOMEH0BAH-
HOU nuTeparypsl. Heo6X01MMO MOMHUTE, YTO Ha JIGKIIMK OOBIYHO paccMaTpUBAETCS HE BECh Ma-
TEpHAJ, & TOJIBKO €ro 4acTb. OcTanbHasi €ro 4acTb BOCIIOJIHAETCS B IIPOLIECCE CAMOCTOSATENbHON
pabotbl. B cBsizu ¢ 3THM paboTa ¢ peKOMEHI0BaHHOH TuTepaTypoil obsa3arensHa. Ocoboe BHU-
MaHHME IPU 3TOM HEOOXOIUMO OOpaTUTh Ha COJEp’KaHHE OCHOBHBIX IOJIOKEHUIH M BBIBOJOB,
00BsICHEHUE SIBICHUH U (PAKTOB, YICHEHHE MPAKTUYECKOTO MPUIIOKEHHUS PACCMAaTPUBAEMBIX TEO-
peTuyecKux BonpocoB. B mporecce 3Toi paboThl HEOOXOAUMO CTPEMUTHCS TOHSTH U 3alIOMHUTh
OCHOBHBIE TOJIOKEHUS PACCMATPUBAEMOr0 MaTepuana, MPUMEPHI, MOACHAIOIINE €ro, a TaKKe
pa300paThbcsl B WIUTIOCTPATUBHOM MaTepHale.

PacuérHo-rpadmueckas padbora opueHTHpPOBaHA HAa (JOPMUPOBAHHE M PA3BUTHE y 00Y-
YalOIIMUXCs YMEHUN U HABBIKOB IIPOEKTUPOBAHMS U IIPEICTABICHUS PE3YJIBTaTOB UX IPOCKTHOU
JEATEIIBHOCTH C YYETOM M MCIOJBb30BaHUEM JIEHCTBYIOIIUX HOPMATUBHBIX U METOAMYECKUX JI0-
KYMEHTOB YHUBEPCHUTETA.

B xone paboThl CTYJEHTHI 3aKPEIUISIOT TEOPETUUECKHE 3HAHUS, MOTydYeHHbIC TIPU HU3yde-
HUM JUCLUIUIMHBI, TIy0’Ke 3HAKOMSTCS C alnapaTHON opraHu3anyed M NMpUHLUIAMH PaOOoThI
U(PPOBBIX BHIYUCIUTEIBHBIX YCTPOUCTB.

B mepuon paboter Ham PI'P cryaeHTBH mony4daroT MpakTHYECKHE HABBIKH MOJICIHLHOTO
NPOCKTHUPOBAHUS HU(PPOBBIX BBIYUCIUTEIBHBIX YCTPOHUCTB. PacuerHo-rpaduyeckas pabota
MO3BOJIAET JIyYllle IIOHATh M YCBOUTH B3aWMOCBS3b JJIEMEHTOB BXOJSIIMX B COCTaB MHUKPO-
KoHTpoJuiepa. CTyOeHTBl ydarcs HpPUHUMAaTh OOOCHOBAaHHBIC PEIICHUS IyTeM CpaBHEHUS
BapMAHTOB, JIOTMYECKHUX CYKICHHM, PACCMOTPEHHMS OCHOBHBIX TEOPETHMYECKHX IOJIOKECHUM;
YMEHHMIO KPaTKO U TOYHO M3JIaraTh XOJ PELIEHUS.

ITpu BbIMONHEHUH pabOTHI CTYAEHTHI INTy0XkKe U3ydatoT OCHOBHYIO U CHELMAIbHYIO JINTEpa-
Typy 10 HU(PPOBONH MUKPOCXEMOTEXHHUKE U MPUHIMIIAM OpTaHU3aluu HU(PPOBBIX BEIYUCIUTEIb-
HBIX YCTPOMNCTB, ydaTcsi paboTaThk CO CIIPaBOYHUKAMHU.

IlosicHuTenpHas 3amMcka JOJDKHA COJEp)KaTh: BBEIEHUE, BapUaHT 33JaHUs, OCHOBHYIO
4acTh (pacyeThbl CO BCEMH MOACHEHUSMHU, CXEMBI pa3pabOTaHHBIX Y3JI0B MUKPOKOHTpOJLIEpA, pe-
3y/lbTaThl MOAEINPOBAHUSI MUKPOKOHTpoJIIepa Ha DBM), 3akiitoueHue U CIUMCOK HMCIIOIb30BaH-
HBIX UCTOYHUKOB. OCHOBHYIO 4acTb, COIJIACHO TPEOOBaHUSIM TEXHUYECKOI'0 3aaHus, pa30MBatOT
Ha paszieibl U MOJpa3/iesbl, Ha3BaHUE KOTOPBIX JIOJDKHO COOTBETCTBOBAaTh MX OCHOBHOMY CO-
JEPKAHUIO.

Beinonnennslii Bapuant PI'P nomkeH ynoBIETBOPAT HOPMATHBHBIM JOKYMEHTaM YHHU-
BEPCUTETA, C KOTOPBIMUA MO>KHO O3HAKOMUTBCS B OTZEJE CTAaHJAPTU3ALMH WU Ha CaiTe YHUBEP-
curera. OTCTYIUIEHUS! OT YKa3aHHBIX TPeOOBAHUN MOTYT CIY)KUTh OCHOBAaHHEM JUIsI BO3Bpara
IIPOEKTa Ha MCIPABICHUE.

KypcoBoe npoekTupoBaHue OpUEHTHPOBAHO Ha (OPMHPOBAHUE U pa3BUTHE Yy 0o0Oyuaro-
IIUXCS YMEHUHN U HAaBBIKOB IIPOCKTUPOBAHUS U NPEACTABICHUS PE3YJIbTaTOB UX MPOCKTHOW Aes-
TEIBHOCTU C YYETOM U MCIIOJIb30BAHUEM JIEHCTBYIOIIMX HOPMATUBHBIX U METOJIUYECKUX JIOKY-
MEHTOB YHUBEPCUTETA.
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B xozne KypcoBOro npoeKTUPOBAHUS CTYAEHTHI 3aKPEIUISIIOT TEOPETUUECKUE 3HAHUS, T10JTY-
YEHHbIE [IPU W3YYEHUH TUCLMIIIMHBI, [NIy0Xe 3HAKOMATCS ¢ MPAKTHUYECKMMM METOJaMHU pa3pa-
OOTKHM CHCTEM YNPaABJICHUS TEXHOJIOTHUYECKUMH YCTaHOBKAMH.

B nepuon paboTel Haag KypCOBBIM IPOEKTOM CTYAEHTHI MOJYy4YarOT MPAKTHUYECKUE HABBIKU
IIPOCKTUPOBAHMS aAIlIApaTHOM U NPOTPaMMHOM 4YacTEd MUKPOKOHTPOJUIEPHOW CUCTEMBI YIIpaB-
JIEHHUs, BBIOOPA 1aTYMKOB U MCIIOJIHUTEIBHBIX MEXaHU3MOB, IIPOU3BOJAT pacdyeT U BbIOOp CUIIO-
BOTO KOMMYTHpYIOIIEro obopynoBanus. Pabora Hax KypCOBBIM IPOEKTOM IO3BOJISIET JIyYllle
HOHATh U YCBOUTB NMPUHLUIIBI OPraHU3aluy IU(PPOBIX ynpasisomux cucteM. CTyIeHTb yJyat-
Csl IPUHUMATh 0OOOCHOBAHHbIE PEIICHHS IyTeM CPaBHEHUS BApUAHTOB, JIOTUYECKUX CYKICHHIA,
PacCMOTPEHHSI OCHOBHBIX TEOPETHUYECKHUX IOJIOKEHHUH; YMEHHUIO KPAaTKO M TOYHO M3JaraTb X0
peueHusl.

ITpu mpoeKTUpOBaHUM CTYACHTHI INIyOXKe U3y4aroT OCHOBHYIO M CIIELUAIIbHYIO JIUTEPATypy
CXEMOTEXHHUKE M IPOrpPaMMHUPOBAHUI0O MUKPOKOHTPOJUIEPHBIX CUCTEM YIIPABJIECHMS, ydaTcs pa-
60TaTh co crnpaBOYHMKaMH. Bce 3TO MO3BOJISET BECTH IMPOEKTHPOBAHNE LUPPOBOH yNpaBIIsiiO-
LIEH CUCTEMBI C MHKEHEPHOU MO3ULUH.

KypcoBoif MpoeKT COCTOMT M3 MOSCHUTEIBbHON 3amucku U Trpaduueckoir yactu. [losicHu-
TeNbHAsI 3alIMCKa JOJKHA COAEpkKaTh: BBECHUE, TEXHUUECKOE 3a/laHNE HA IPOEKTUPOBAHUE, OC-
HOBHYIO 4YacTb (3Talbl MPOEKTUPOBAHMS M PacyeThl CO BCEMU IMOSICHEHUSIMM), 3aKIIOYEHUE U
CIHCOK UCIIOJIb30BaHHBIX HUCTOYHUKOB. OCHOBHYIO YacTb, COTJIACHO TPEOOBAHUSAM TEXHHUUYECKOTO
3a7jaHud, pa30MBAIOT HA pa3/ienbl U MOJApa3/eibl, Ha3BaHUE KOTOPHIX JAOJKHO COOTBETCTBOBATH
UX OCHOBHOMY COJEPKAHMUIO.

[TosicHuTENBPHYIO 3aIMCKY NMPEICTAaBIAIOT K 3alUTe B cOpoLIopoBaHHOM Buje. IIpumep-
HBII 00beM NosicHUTENbHOM 3amucku 40 — 50 c.

I'paduueckas yacTb JOJDKHA COAEPIKATH!

—  CXeMy 3JIeKTPUYECKYIO MPUHIHMNUANBHYIO ((hopmaT A3);
— T1epeyeHb 1eMeHTOB (popmar A4).

BhINOSTHEHHBI KypCOBOW MNPOEKT IOJDKEH YAOBIETBOPATH HOPMATHBHBIM JOKYMEHTaM
YHHMBEPCUTETA, C KOTOPBIMH MOXHO O3HAKOMMTHCA B OTJEJE CTaHIApPTHU3aLMM WIA Ha caiTe
yHuBepcuteTa. OTCTYNICHHs OT YKa3aHHBIX TPEOOBAHUIN MOTYT CIy’KUTh OCHOBaHHMEM JUIsSl BO3-
BparTa IPOEKTa Ha UCIPABIICHUE.

10 Onucanue MaTepUATbHO-TEXHHYECKOT0 00ecrneyeHnsl, He00X0IMMOro /1JIs1
OCYIIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLEcca MO0 JUCHUILIHHE (MOTYJII0)

10.1 YuyeOHo-1a0opaTopHoe 060pya0BaHue

Ta6muma 6 — [lepedyenp 06opyaoBaHus TabopaTopun

HanmenoBanue ayautopun
Aynuropus Hcnons3zyemoe o6opyaoBaHue
(;mabopaTtopun)
214/3 Jlaboparopus «Kommbrorep- otnagounbie iatel AS-megaM
HOTO MPOCKTUPOBAHUS M MO- MePCOHANbHBIE KOMIIBIOTEPHI
JEIIUPOBAHUS

10.2 TexHnuyeckue U 3J1eKTPOHHbIE CPEACTBA 00y4YeHHs

JlekIHOHHBbIE 3AHATHSA.

Ay,Z[I/ITOpI/II/I JJ11 JICKOUOHHBIX 3aHATUN YKOMIIJICKTOBAHBI MGGGHBIO 1 TCXHUYCCKHUMU CPCI-
CTBaMH OOYYCHHMS, CIY>KAIIUMHU JIJIs TPEJICTaBlIieHus ydeOHoW mHpopManuu OONbIION ayauTo-
pun.

IIpakTnyeckne 3aHATHSA.

AymuTopun Uil TPAaKTUYECKUX 3aHATUH YKOMIUIEKTOBaHBI MEOENbI0 U TEXHUUYECKUMHU
cpenctBamMu oOy4eHHS (KOMIBIOTED).
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JlabopaTopHbIe 3aHATHS.

Jnst mabopaTopHBIX 3aHIATHH ucnonb3yeTcss ayautopus Ne 214 kopryc 3, ocHamieHHas
00opy0BaHUEM, YKa3aHHBIM B Ta0II. 6.

CamocrosiTesibHast padora.

[Tomemmenust Ui caMOCTOSATENBHONH Pa0OTHI OCHAIICHBI KOMIBIOTEPHON TEXHHUKOUM C BO3-
MO>KHOCTBIO MOJKIIOYEHHS K ceTH «HTepHET» U OCTYIOM K AJIEKTPOHHON MH()OPMaMOHHO-
oOpa3zoBatensHOi cpene KHATY:

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

11 UHbIe cBeneHUus

MeTonnquKne PE€KOMEHIAUHA 11O OﬁyquHlO JIMI ¢ OrpaHUY€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS H HHBAJIUI0B

OcBoeHHe NUCIUILTUHBI 00YYarOIIUMHUCS C OIrPaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMH OOY4YalOIIMMUCS, TaK U B OTIEIbHBIX
rpynmnax. [IpennonaraioTcs cienuanbHble YCIOBHS s TOTY4eHUs: 00pa30BaHUs 00y4aroIuMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-nienarorndeckuii cocTaB 3HaAKOMHUTCS € MCHXOJIOT0-(hU3NOTOTHIECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbsI, MHJIMBUyaJbHBIMU MPOTPAMMaMH PEaOMINTALMA UHBATUIOB (Mpu Hanmuuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAs MOAJIEpPKKa MpernoaBaHusl ThIOTOPAMHU, TICHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, POLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cooTBeTrcTBHM ¢ MeTOMMUYECKMMHU peKoMeHnanusasMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoyiaraeTcsi MCIOJIb30BaTh COIUAIbHO-aKTHUBHBIE M pe-
(iieKkCcUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUN COLIMOKYIBTYPHON peabuIuTaIH C LENbI0 0Ka3a-
HUS TIOMOIIY B YCTAHOBJICHUH TOJHOIICHHBIX MEXJINYHOCTHBIX OTHOIICHUH C IPYTUMHU CTYyICH-
TaMU, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHuecko rpymnne. [londop u
pa3paboTka yueOHbIX MaTepHalIOB MPOU3BOJATCS C YYETOM NPEAOCTaBICHUS MaTepuasia B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoeHue mucuuIUiMHbl Junamu ¢ OB3 ocyiiecTBiasieTcss ¢ UCIOJIb30BAHUEM CPEIICTB
00y4yeHHsI OOIIEro M CIEeUUAIBHOT0 Ha3HAYeHUs (IEPCOHANIBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHMs). MatepruaabHO-TEXHUUECKOe 00eCIeYeHre MpeayCMaTpUBaeT MPUCTIOCOOJICHUE ayIUTO-
puit k Hyxaam aun ¢ OB3.

®opma NpoBeACHUS aTTECTALlMK JUJISl CTYACHTOB-MHBAIM/IOB YCTAHABIMBACTCS C YUETOM
UHIMBUIYAIBHBIX Ncuxopusndeckux ocobennocreil. s crynenroB ¢ OB3 npenycmarpuBaet-
csl JocTymnHas (GopMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

* B TICUYATHOM WJIM OSJIEKTPOHHOW (¢opme (g JHMIl C HapyMIEHUSIMH OIOPHO-
JIBUTATEILHOTO ammapara);

* B TIe4aTHOH (hopMe MU SICKTPOHHOM (opMe ¢ yBETHMUEHHBIM IIPUPTOM M KOHTPACTHO-
CTBIO (7151 JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

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

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

* MUCBbMEHHO Ha Oymare min HabOpoM OTBETOB HAa KOMITbIOTEPE (VIS JIUI] C HapYIICHUS-
MU CITyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA (IS
JIUI] C HapYIICHUSIMHU OMTOPHO-BUTATENILHOTO aliapara);

* YCTHO (7151 JTUIT ¢ HAPYIIECHUSIMUA 3PEHHUS, OITIOPHO-ABUTaTEILHOIO aIlapara).
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[Tpu HeoOxomuMOCTH 71l OOYYAIOIIUXCS ¢ HHBAIMHOCTHIO TIPOIEAYypa OLICHUBAHUS Pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOIUTHCSA B HECKOJIBKO ITAMOB.
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[Tpunoxenue 1

®OH/I OLIEHOYHbIX CPEJICTB*
10 IMCHUILIUHE

MukponpoueccopHbie YCTPOMCTBA CHCTEM YIIPABJICHUS

Hanpagsnenue noaroToBku 13.03.02 "2Snexmposnepeemuxa u snekmpomextuka”
Hamnpasnennocts (mpoduis) Dnexmponpusoo u agmomamuxa
00pa30BaTeNbHON MPOTPAMMBI
KBanmudukarms BeITyCKHUKA bakanasp
I'ox Hayama MOATOTOBKHA 2019
(no yuebHomy niamy)
®dopma 00yueHus OuHas
TexHomorust 00yueHus MPAOUYUOHHAS
Kypc Cemectp TpynoemMKoCTb, 3.€.
23 45 9
Bua npomexyTo4Hoi arrecTanuu ObecneunBarolee NoapasieneHue
3auem c oyenxou PI'P KII Kagpeopa « ALY - dnexmponpusoo u
A8MOMamu3ayusi NPOMbIULIEHHBIX YCIMAHOBOKY

' B JaHHOM MPUIIOKEHHUH TPE/ICTABIICHBI THIIOBBIE OIIEHOYHbIE CPEACTBA. [TOTHBINA KOMILICKT
OLICHOYHBIX CPE/ICTB, BKIIIOYAIOLINII BCe BApUAHTHI 3aJaHUH (T€CTOB, KOHTPOJIbHBIX paboT U 1Ip.),

IpeJiaraeMbIx 00y4aroeMycs, XpaHUTCs Ha Kadenpe B OyMa)kHOM U 3JIEKTPOHHOM BH/JIE.
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1 IlepeuyeHb MUIAHHPYEMBIX Pe3yabTATOB 00y4eHUs 10 AMCHMILIMHE (MOLYJIIO0),
COOTHECEHHBIX ¢ IJIAHUPYEMBIMH pe3yJIbTaTaMHi 00pa30BaTeIbHOM NPOrpaMMbl

Ta6muma 1 — KomneTeHuu u HHANKATOPHI UX TOCTHKCHUS

Kox u HaumenoBanue
KOMIICTCHIINN

WNHnukaTopbl TOCTHXKEHUS

[Tnanupyemsble pe3ynabTaThl
00y4YeHUs IO TUCITUILINHE

[Ipodeccuonanbubie

[IK-2 T'oToBHOCTH K
pa3paboTke
KOMILUIEKTa
KOHCTPYKTOPCKOH
JIOKyMEHTAIU!
3CKU3HOTO,
TEXHHYECKOTO u
pabouero  MPOEKTOB
CUCTEMBI
3IEKTPONPUBOJA

4 cemecTtp

[K-2.1

3HaTh TMpaBWJAa COCTaBJICHUSA H
BBINOJIHEHUS] TEXHUYECKOTO 3aja-
HUS Ha pa3pabdOTKy MpOEKTa CH-
CTEMBI IEKTPOIIPUBOJA

Brnanets cxemoTexHUKOW IHd-
pOBI:IX CUCTCM aBTOMATUKHU.

5 cemectp

IK-2.2

YMeTh ocymecTBIaATh cOop, 00-
paboTKy U aHAU3 CHPABOYHOU H
pedepatuBHON wHPOpPMAK 00
00Opy/lOBaHWUU JJIsl HAMHUCAHUS
JOKYMEHTOB, MPOBEICHUSI pacue-
TOB, BBIMIOJIHEHUS TEKCTOBBIX H
rpadU4ecKux pasleNioB MPOCKTa
CUCTEMBI JJIEKTPOIPUBO/IA.
[1K-2.3

Brnagerp HaBbIKaMH OQOPMIICHUS
pa3aenoB KOMIUIEKTOB KOHCTpPYK-
TOPCKHUX JTOKYMEHTOB 3CKH3HOTO,
TEXHUYECKOTO M PabOYero mpoekK-
TOB CHCTEMBI 3JICKTPOIIPUBOIA.

HMeTs HaBBIKU BBIOOpA U MPOCK-
TUPOBAHHMS allllapaTHOM YacTh
CHCTEMBI yIIPaBJICHUS JICKTPO-
pUBOJIA.

WmeTh HaBBIKHM pa3pabOTKH Mpo-
TPaMMHOTO OOeCIIeYeHHs U aHa-
7132 )KU3HEHHOT'O IMKJIA TIPO-
TPaMMHOTO OOeCTieUeHusl aBTO-
MaTU3UPOBAHHBIX CUCTEM
yIIPaBJICHUS SJICKTPOIPUBOIAMH.

Tabnuna 2 — [Macopt ¢oHIA OLIEHOYHBIX CPENICTB

KonTposmpyembie | ®opmupyemasi HaunmenoBanue
pa3aeJibl (TeMbl) KOMIIETEHIIMSI OLIEHOYHOTO IToxkazaTesm oneHKH
AUCUMILIUHBI cpeacTBa
4 cemecTp
Tema 1-9 [1K-2 3ammra nabopatop- | ApryMEHTUPOBAaHHOCTH OTBE-
HBIX paboT TOB
Tema 1-9 [1K-2 PTP [losnHOTa M NPaBUIBHOCTDH BBI-
HOJTHEHHS 33aHuUs
5 cemecTp
Tema 10-20 [1K-2 Beinonnenue npak- | [IpaBuinbHOCTE  BBIIIOJIHEHUS
THUYCCKHX 3aJlaHUH | 3a/IaHUS
Tema 10-20 [1K-2 3ammra nabopatop- | ApryMEHTUPOBAaHHOCTH OTBE-
HBIX paboT TOB
Tema 10-20 [1K-2 KII [losHOTa M NMPaBUIBHOCTDH BBI-
HOJTHEHHS 33aHuUs
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TOAMYECKHE MAaTEePHUAJIbI, ONPelesI0IIue MPoeIypPbl OLEeHUBAHNUS 3HAHU I
2 MeTtoanyecKue MaTepHAJbl, ONpee/siiolme nmpoue OllCHHBA 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yIolue npouecc
(¢GopMupoBaHus KOMIIETEHIMH

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

s (Tabnuna 3).

Tabmmia 3 — TexHoyornueckas Kapra

Haumenosa-
Cpoxu HIkana
HUe Kpurepun
BBINOJI- | OLlEHWBAa-
OLIEHOYHOT0 OlleHUBAHUS
HEeHHsl HUS
cpeacTBa
4 cemecTtp
Ilpomesixcymounana ammecmayus 6 ghopme 3auem c OUeHKOU

1 JlabopaTtopHast | B TeueHue | 5 6aioB |5 GamioB — CTYIEHT IIOKa3al OTJIMYHEIE
pabora 1 cemecTpa HAaBbIKM NPUMEHEHHUs IOJIyYCHHBIX 3HAHUU U

2 HagOPaTOPHa’I B TEUCHHE | 5 0AIOB | yyeppii mpu pewreHMH PO(ECCHOHATBHBIX
pabora 2 cemectpa 3aJja4 B paMKax YCBOCHHOTO y4eOHOro mare-

3 JlaGopaTopHast | B TedeHue | S5 6amioB prasa
pabora 3 cemMecTpa )

4 Ganna — CTYJIEHT MOKa3ajl XOPOIIUe HaBBIKU

4 | JlaboparopHas | B TedeHue | 5 OamioB . .
paboTa 4 cemectpa MPUMEHEHHSI TTOJTYYCHHBIX 3HAHWA U YMCHUU

5 | JlabopatopHast | B Tedenue | 5 6amiop | PH PEUICHHH npodecCHOHATBHBIX 33/1a4 B
pa60Ta 5 ceMecTpa paMKaxX yCBOCHHOI'O yqe6Hor0 Marcpuaia.

6 | JlaGoparopnas | B Teuenue | 5 G6amnos |3 Oamma — CTyIEeHT [MOKasal yJOBIE-
pabota 6 ceMecTpa TBOPUTEIILHOE BIIAJICHWE HABBIKAMH TIpUME-

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

8 | Jlaboparopmasi | B TeueHHE | 5 OAMIOB | kax YCBOEHHOT'O Y4eOHOr0 MaTepHara.
pabora 8 cemectpa 2 6annma — CTYAEHT NpPOAEMOHCTPHPOBAN He-

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

9 Pacuérno- B TedyeHue | 20 6amnoB | 20 — cTymeHT BiajieeT 3HAHUSAMH B TOJTHOM
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 — crynmeHT BiajmeeT 3HAHUSAMHM TOYTH B
MOJTHOM 00beMe (MMeroTcs IpoOenbl 3HaHUN
TOJIBKO B HEKOTOPBIX, OCOOEHHO CIIOKHBIX
paszenax); He JIOIyCKaeT BMECTE C TEM Cepb-
€3HBIX OMIMOOK B IPOCKTHPOBAHUU
12 — cTynent cnocobeH pemaTh JUIIb HauOOo-
Jiee JIETKUE 3allaud, BIAJCET TOJIKO 00si3a-
TEJBHBIM MHUHHMYMOM METOJIOB MPOEKTHPO-
BaHUs
8 — cTyzmeHT He OCBOMJ 0053aTeNbHOTO MHU-
HUMyMa 3HAaHWH, HE CIIOCOOCH MPOECKTHPO-
BaTh

HUTOI'O: - 60 GayioB -

Kpurtepun ouneHku pe3yJbTaToB 00yUeHHsI 10 JTUCHHILINHE (32 ceMecTp):
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Haumenosa-

Cpoxu HIkana
HHUe Kpurepun

BBINOJI- | OLICHWBAa-

OLICHOYHOT0 OLICHUBAHUS
HEHHS HUSA

CpeacTBa

0 — 64 % oOT MakCUMaJIbHO BO3MOXXHOH CyMMbI OaJJIOB — «HEYIOBJIECTBOPUTEIHHOY

(HemOCTaTOYHBIN YPOBEHB JIJISl TEKYIICH aTTeCTallMK 10 JUCIUTIIINHE);

65

- 74 %

OT MaKCHUMaJIbHO BO3MOKHOM CYMMBI

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

85 — 100 % oT MakcUMaIbHO BO3MOKHON CYMMBbI 0alJIOB — «OTJIMYHOY (BBICOKUN, MaKCUMAaJlb-
HBIIl YPOBEHB)

0aIoB — «YAOBJIETBOPUTEIHHO»

5 cemecTp

Ilpomesrcymounas ammecmauusn ¢ ghopme 3auem c oyeHKou
1 | Jlabopatopnas | B Tedenue | 5 0awoB |5 GamioB — CTYIEHT II0Ka3al OTIMYHBIE
pabora | ceMecTpa HaBBIKA MPUMEHEHUS MOJYYECHHBIX 3HAHUU U
1 | JIabopatopuas | B TeueHHe | 5 OAIOB | yyenyii mpu pewweHnH TPOQecCHOHATBHBIX
pabora 2 cemectpa 3a7a4 B PaMKaX yCBOGHHOTO y4eOHOTO MaTe-
3 JlaGopaTopHast | B TedeHue | S5 6amioB
pabora 3 cemecTpa puaja.
4 | Jlaboparopnan | B TeucHne | 5 Gamios 4 Gayna — CTY/ICHT TIOKa3all XOpOLLIHE HABBIKU
pabora 4 cemectpa MPUMEHECHHS TIOTYYCHHBIX 3HAHUW U YMEHUI
5 | JTaGopatopHast | B Tedenue | 5 6amiop | PY PEUICHHH npodeccuoHaNbHBIX 33734 B
pa6OTa 5 ceMecTpa paMKax yCBOCHHOI'O yLIe6HOFO MaTtepualia.
6 | Jla6opatopnas | B Teuenme |5 6amnop |3 Oamma — CTyAEHT MOKasal yAOBJIE-
pabota 6 ceMecTpa TBOPUTENILHOE BJIAZICHUE HABBIKAMU TIpUMeE-
7 JIaGoparopHast | B TedeHHE | 5 0aJUIOB | HEHMs IMOJYYEHHBLIX 3HAHUM M YMEHWH IIpH
pabota 7 cemecTpa pemeHn NpoQecCHOHANBHBIX 3a/1a4 B paM-
8 | JlabopatopmHas | B TeueHme | 5 6amIOB | kax YCBOGHHOTO Y4eOHOTO MaTepuaia.
pabora 8 cemectpa 2 Gamia — CTyIEHT MpPOAEMOHCTPUPOBAJ He-
JIOCTaTOYHBIM ypOBEHb BIAJACHUSI YMEHUSIMU
Y HaBBIKAMH TPHU PEUICHUU NMpodeccHoHaNb-
HBIX 33/1a4 B paMKax YCBOECHHOI'O y4eOHOTo
MaTepHaa.
1 IIpaktuueckoe | B TeueHue | 5 6amwioB |5 GamioB — CTYZEHT IIOKa3al OTJIMYHEIE
sansTue 1 cemecTpa HAaBBIKM NIPUMEHEHHUs IIOJIyYCHHBIX 3HAHUU U
2 [IpakTuueckoe | B TeueHue | 5 6aIoB YMEHHH TIPH pELIeHHH MPO(eCcCHOHATBHBIX
3aHATHE 2 cemectpa 3aJa4 B paMKax YCBOCHHOTO y4eOHOro mare-
3 [IpakTuyeckoe | B TedeHue | 5 6amnoB
3aHsTHE 3 cemecTpa puaja.
4 | Tpaxtiacckoe | B Teucme | 5 Gamios 4 Ganna — CTyJEHT IOKazal XOpOLLIHE HABBIKH
sansTie 4 cemecTpa MPUMEHEHUSI TIOJYYCHHBIX 3HaHUW U yMEHUI
5 | [paxtuueckoe | B Tedenue | 5 6amiop | MPH PEUICHHH npodecCHOHATBHBIX 33/1a4 B
3aHsITue 5 ceMecTpa paMKax yCBOCHHOI'O yqe6Hor0 Marcpuaia.
6 | IIpakTuueckoe |B TeueHue | 5 6amtos |3 Oamma — CTyAeHT MOKasal yAOBIe-
3aHsaTHE 6 cemecTpa TBOPUTEIHLHOE BJaJICHUE HAaBBIKAMU TpHUMeE-
7 | Ilpaktuueckoe | B TeueHME | 5 OANIOB | HEHUS MOJYYEHHBIX 3HAHMHM M YMEHMH IIpH
3aHsTHe 7 ceMecTpa pelieHnn npodecCHOHANbHBIX 33Jady B paM-
8 | Ilpakruyeckoe | B TeYCHHE | 5 GalIOB | kax YCBOGHHOTO Y4eOHOTO MaTepuania.
3amATHE 8 cemectpa 2 Ganga — CTYAEHT MPOJEMOHCTPHPOBAT He-
JOCTaTOYHBIA YpPOBEHb BIAJICHUS YMEHUSIMHU
U HaBBIKAMH TPHU pEHIeHUH MpodhecCuoHab-
HBIX 33J]ad B paMKaX YCBOEHHOI'O Yy4eOHOro
MaTepuaa.
Texkymuit KOHTPOJIb: - 80 6ammoB
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HaumenoBa-
Cpoxu HIkana
HHUe Kpurepun
OIIEHOYHOT O BBINOJI= | OICHHBA- OIleHUBAHUSI
HEeHHsl HUA
cpeiacTBa
9 |KII B teuyenue | 20 6ammoB | 20 — cTyaeHT BIaAEeT 3HAHUSAMH B IOJIHOM
5 cemect- o0beMe, JOCTaTOYHO TIIYOOKO OCMBICITHBAET
pa BBITIOJTHEHHYIO pPaboOTy; CaMOCTOSATENIbHO, B

JIOTHYECKOW TOCIE0BATENBHOCTH U HCYEp-
IIBIBAIOIIE OTBEYAET HA BONPOCHI, CBSI3aHHBIC
C MIPOEKTOM
16 — cTymeHT BiajeeT 3HAHUSMU TIOYTH B
MOJTHOM 00beMe (MMeroTcs IpoOenbl 3HaHUN
TOJIBKO B HEKOTOPBIX, OCOOEHHO CII0KHBIX
paszfenax); He JOIMyCKaeT BMECTE C TEM Cephb-
€3HBIX OIMOOK B MPOECKTUPOBAHUH
12 — cTynent cnocobeH pemaTh JUIIb HanOO-
Jee JIETKME 3aJlaud, BIAJEET TOJIbKO 00s3a-
TEIbHBIM MHUHHUMYMOM METO/IOB MPOEKTUPO-
BaHUs
8 — cTyzmeHT He OCBOMJ 0053aTeNbHOTO MHU-
HUMyMa 3HAHHHA, HE CIIOCOOEH MPOEKTUPO-
BaTh

HUTOI'O: - 100 6an- -

JIOB

Kpurtepun oneHkH pe3yibTaToB 00y4eHHUsI 110 AUCHMILINHE (32 CeMeCTp):

0 — 64 % or MakcUMalbHO BO3MOXHOM CyMMBI OalJioOB — «HEYIOBJIETBOPUTEIHHO»

(HeIoCTaTOYHbIN YPOBEHD JUIsl TEKYIIEH aTTECTAllUU 10 TUCIUIUINHE);

65 — 74 % oOT MakCUMaJbHO BO3MOXXHOW CYMMBI OajUIOB — «YIOBJIETBOPUTEIHHOY»

(mOporoBbIi, MUHUMAJIbHBIM YPOBEHB);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOLIO» (CPeIHUN YPOBEHbD);

85 — 100 % oT MakcUMaIbHO BO3MOKHON CYMMBbI 0alJIOB — «OTJIIMYHOY (BBICOKUM, MaKCUMAaJlb-
HBIH YpOBEHD)

5 cemecTp
Ilpomesicymounaa ammecmavusn ¢ gpopme KII

[To pe3ymnbraraM 3amUTBl KYPCOBOTO MPOEKTa (paOdOThI) BBHICTABISECTCS OICHKA MO 4-0aibHOM
HIKaje OIlCHUBaHUS

- OIEHKA «OMIUYHO» BBICTABIIACTCS CTYICHTY, €CIIi B paboTe COAepKATCS DIEMEHTHI
HAay4YHOTO TBOPYECTBA M JEJIAIOTCA CAMOCTOSITENIbHBIE 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 paboThI U CIO-
COOHOCTh apTyMEHTHPOBAHO OTBEYATh HA MOCTABJICHHBIE BOIIPOCHI 0 TEME pPadOTHI,

- OLEHKAa «XOpOouio» BBICTABISETCSA CTYIEHTY, €Clid B paboTe JOCTUTHYTHI BCE PE3yilb-
TaThl, yKa3aHHBIC B 33JIaHUU, KA4eCTBO O(DOPMIICHUSI OTYETa COOTBETCTBYET YCTAHOBJICHHBIM B
By3€ TpeOOBaHUSM M IPU 3aIIUTE CTYACHT MPOSIBIII XOPOIIEe BIaJJeHUE MaTepruaioM paboThl 1
CIIOCOOHOCTH apTYMEHTHUPOBAHO OTBEYATH HA TIOCTABICHHBIC BOMPOCHI IO TEME padOTHI,

- OLEHKa «Y008/1em8OpumenIbHo» BHICTABISIETCS CTYJAEHTY, €ClIU B pad0Te JOCTUTHYTHI
OCHOBHBIEC Pe3yJbTaThl, yKa3aHHBIC B 33JJaHUU, Ka4eCTBO O(OPMIICHHUS OTYETa B OCHOBHOM CO-
OTBETCTBYET YCTAHOBJIEHHBIM B By3€ TPeOOBAHHUSIM U IpPU 3aLIUTE CTYICHT MPOSBUI YIOBIeE-
TBOPUTEIHHOE BJIAJICHUE MaTepuanoM paboThl U CIIOCOOHOCTh OTBEYaTh Ha OOJBIIMHCTBO MO-
CTaBJICHHBIX BOIIPOCOB I10 TeME PabOTHI;

- OLEHKa «Hey0081emseopumesbHO» BBICTABISETCS CTYIEHTY, eciliu B paboTe He Jo-
CTUTHYTHI OCHOBHBIE PE3yJbTaThl, YKa3aHHBIC B 33JJaHUH WJIM Ka4eCTBO OOPMIICHHS OTUYETA HE
COOTBETCTBYET YCTAaHOBJIEHHBIM B By3€ TPeOOBaHUSM, WJIM IPU 3aIIUTE CTYIEHT MPOSBHI He-

19




YAOBJIETBOPUTCIBHOC BJIaICHUC MAaTCPUAJIOM pa6OTBI M HE CMOT OTBETUTH Ha OOJILIIMHCTBO I10-
CTABJICHHBIX BOIIPOCOB I10 TECMC pa6OTI>I.

3 TunoBble KOHTPOJILHBbIE 321aHUSI WM HHbIE MAaTePUAJIbI, HEO0X0IMMBbIE JIJIs
OLlEHKHU 3HAHUI, YMEHHN i, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapaKTepPH-
3yomme npouecc popMupoBaHus KOMIIETEHIIUH B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3aganus 1 TEKyEero KOHTPOJISA yCIeBaeMOCTH
3ammTa 1200paTOPHBIX padoT

4 cemecTp

1. Cucmembl cyucieHuss Yyughposvix bIYUCIUMENbHBIX YCMPOUCME

1) YUto Ha3bIBaCTCSI CUCTEMOW CUMCTIECHUs?

2) Uto Takoe MOo3UIMOHHAS CUCTEMA CUUCIICHUs?

3) Uto Takoe OCHOBaHUE CUCTEMBI CUMCIICHUS?

4) Yro taxoe pa3psn uucia?

5) Kakue cucteMbl CUMCIICHUS HCTIONB3YIOT B IU(PPOBBIX YCTPOUCTBAX?

6) KakoBbI TOCTOMHCTBA IBOUYHOU CUCTEMBI CHYUCIICHUS?

7) Korna npumMeHnsercs mecTHaAaTepUiHas U BOCbMEpUYHAasi CHCTEMbI CUUCIICHUS?

8) Koraa ucnonbs3yercsi JBOUYHO-AECATUYHBIN KOA?

2. Hccnedosanue OUCKPEMHbBIX CXeM C HOMOWbIO AlleeOpbl 102UKU

1) Yto Takoe normueckue nepemeHHole? [IpuBenure TeXHUUYECKUE W APyrue MpUMEpbI
SBJIEHUH, KOTOPBIE OMUCHIBAIOTCS IOTHYECKUMU MTEPEMEHHBIMHU.

2) Ha3oBuTe Tpu OCHOBHBIE JIOTMUECKHE omnepanui) KakoB IpUOpUTET 3TUX ONepanuil B
CJIOKHBIX JIOTUYECKUX BBIPAKEHUSIX?

3. Yro Takoe TabIauIla HCTUHHOCTH U CKOJIBKO B HEH CTPOK?

3. Kombunayuonnvle cxemvi

1) Kakoe ycTpoiicTBO Ha3bIBaeTCsl KOMOMHALIMOHHOM CXeMOit?

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

3) Kak cocTaBuTb JIOrHyYecKoe BeIpakeHHE Mo Tabmuie?

4) Uto y4uTHIBA€TCS MPU COCTABICHUHU CXEM I10 JIOTHYECKOMY BBIPAXKEHUIO?

5) Kakas cxema Ha3zwiBaeTcs aemudparopom?

6) Kakoit nemmdparop Ha3zbIBaeTCs MOJTHBIM?

7) Kakas cxema Ha3bIBa€TCsI MyJIbTUILIEKCOPOM?

8) KakoBo Ha3zHaueHUE yNpaBIAIONINX U HHPOPMAITMOHHBIX BXOI0B?

9) Kak o60o3Hadar0TCs Ha cXeMax ACMHUPPATOPbl U MYJIbTHIICKCOPHI, €CJIM OHU BBITIOJI-
HEHBI OTJEIbHON MUKPOCXEMOM?

10) Kak peanuzoBats ¢pyakuuro “UIIN” snementamu “V-HE”?

11) Yro Takoe ““ mouTaxknoe UJIIN?

4. Apugpmemurxo-nocuueckoe ycmpoucmeo

1) Haznauenue AJIY?

2) [IpuBeaute TabIUIly HCTUHHOCTH, JIOTUYECKHE BBIPAXKEHUS U CXEMY MOJIyCyMMaTopa.

3) Ilepeuncnure OTANYMA CyMMATOpPa OT MOJIYCyMMATOPA.

4) HapucyiiTe cxemy U yCJIOBHOE Tpaduieckoe 0003HauYeHHE CyMMaTopa.

5) Kak crpoutcst MHOropa3psiiHbli apajuIeIbHbIA CyMMaTop?

6) Iyt 4ero UCIoab3yeTcs JOTOTHUTEIbHBIN KOI?

7) Honyuure nononHuTenbHbIA KO urcia 10(10).

5. Tpueeepuv

1) Yro Takoe Tpurrep?

2) Kak onpeenuth cocTostHuE TpUrrepa?

3) Yem otnmuaercs paboTa acuHxpoHHoro RS -tpurrepa na snementax "U-HE" ot RS -
Tpurrepa Ha snementax "MJIM-HE"?
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4) Kakue curHaipl Ha BXOJ€ HEOOXOAMMEI JIJisl TIepeBoAa CUHXpoHHOro RS -tpurrepa B

eIUHUYHOE cocTosgHuEe?

THhI.

5) Uem otnmyaetcs paboTa 0OJHOTAKTHOTO U IByXTakTHOro RS -tpurrepa?

6) CocTaBbTe BpeMeHHYIO auarpamMmy padotsl mist JK -tpurrepa.

7) Uem otnmuaercsa pabora RS u D-tpurrepa?

8) CoctaBbTe cxemy T-Tpurrepa Ha ocHoBe D —Tpurrepa u nosicHute €€ npuHIUI pado-

9) CocraBbTe BpeMEHHYIO quarpaMmy padotsl T-Tpurrepa.

6. Pecucmput u cuémyuxu

1) st 9ero nmpeaHa3HAYCHBl PETUCTPHI?

2) Kakue onepanuy BHIIOJIHAIOT PETUCTPHI?

3) Ha kakux ayieMeHTax CTPOSITCSI perucTphl?

4) Yem oTiMyaeTcs mapajijieNIbHbI BBOJ WH(GOPMAIIMU OT MOCIEA0BATEIHHOTO, B KAKUX

CIIy4asiX OHH MMPUMEHSIOTCS?

CXEMC.

5) Kak cuuthiBaeTcs nHpopmarus u3 perucrpa?

6) Kakue peructpbl Ha3bIBAIOTCS KOJIBIIEBBIMU?

7) [ns yero npenHa3Hau€Hbl CYETUUKU?

8) Kakue Tumnbl cuetunkoB Bl 3HaeTe?

9) Ha xakux 3;eMeHTax CTPOSITCS CUETUUKU?

10) Kak ycraHaBnuBaeTCsl HAYaJIBHOE JBOMYHOE YUCIIO B CUCTUHK?

11) Kako#t Ko3(ppHUIUECHT eIeH s YaCTOThl Y cYéTYNKa Ha 6 pa3psiioB?

12) Hapucyiite ycioBHOe Tpaduueckoe oOO3HAYCHHE CUETUYMKA HA MPUHIUMHAITBHON

7. Opeanuzayus namsamu

1) HazoBute equHUIIBI U3MEPEHU HHPOPMAIMOHHON €MKOCTH MUKPOCXEM MaMATH.

2) IlepeuncnuTe OTANYMS ONIEPATUBHON W MTOCTOSIHHOM MTaMsITH.

3) B 4ém cocTonUT NpUHLIKII aAPECHON OpraHu3aluy namsITH?

4) Kakoii Tum TpUrrepa UCIoab3yeTcsl Kak 0a3oBas siueiika orepaTUuBHON mamMsTu?

8. Mooenuposanue muxpo-2BM

1) [lepeuncnure ocHOBHbIE (PYHKIIMOHAIBHBIE Y3JIbl LIEGHTPAIILHOTO MPOIIECCopa.

2) Yto u3 ce0st mpeACTaBISIIOT: LUK IPOLIECCOPa, MAITMHHBIN LIUKJI, MAIIUHHBIA TaKT?
3) HaiiTe onpeneneHrne MUKPOKOMAH/IbI.

4) Tunbl MaITUHHBIX ITUKJIOB?

5) Uro Takoe hopmaT KOMaHbI Iporieccopa’?

6) Haznauenue yctpoiicTBa ynpasieHus?

7) Ilepeuncnure BXOJHBIE CUTHAIIBI, HEOOXOUMBIE AJI PaOOTHI YCTPONUCTBA yIIpaBICHHUS.

5 cemecTp
1. Co30anue u omnaoka npoekma OJisl MUKPOKOHMPOIIEPOE C UCNONb308AHUEM CPeObl

npoepammuposanus AVR Studio

1) [opsiaok co3gaHust mpoeKTa

2) [lepeuncnuTe OCHOBHBIE BO3MOYKHOCTH PEKMMA OTIAAKH MPOTpamMm

3) IosicHuTe NOpsANOK Mepexoa B OTIIAJOUYHBIN PEXKUM.

2. Paboma ¢ nopmamu 6600a-6vi600a na sizvike Accembnep

1) HazoBure mMeHa M KOJIWYECTBO BOCHBMHUPA3PSIHBIX MapaUICTbHBIX MOPTOB BBO-

na/BeiBOZIa y MUKpoKoHTposuiepa ATmega 1287

2) HazoBuTe MMEHa U Ha3HAYEHUE PErHCTPOB KaXK10ro nopra?

3) [losicuuTe, KaK 3a/aTh HANIPaBJICHUE TIEpPEeIavn JaHHBIX Yepe3 TopT?
4) Hanumure koManny, ais onpoca auauu PC.3.

5) Hammumure komanny, BeiBoasmyto 1 Ha muHMIO S mopTa D.

3. Ilpoecpammuposanue MUKpOKOHMPOILIEPOS Ha A3bike Accembnep

1) Kimaccudukamnms komang
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2) KoManap! epecblu1ok

3) Komanpl BBOJ1a-BBIBOIA

4) ®opmaT KOMaHT 00pabOTKU JaHHBIX

5) Komanna noruueckoro yMHOKEHUS

6) Komanna cpaBHEeHHUs

7) Komanma 6e3ycioBHOTO mepexoaa

8) KomaH bl yCIIOBHBIX IEPEXOI0B

9) Komanapl opraHuzamnuu momporpamm

10) OcHOBHBIE TUPEKTHUBHI sI3bIKA AcceMOIep

4. Cos0anue u omnaoka npoekma Oisi MUKPOKOHMPONIEPOS8 C UCNOb30BAHUEM CDPeObl
npoepammuposanus CodeVision

1) [Topsgok co3gaHust mMpoeKTa

2) Ilepeuncnute OCHOBHBIE BO3MOYKHOCTH PEKMMA OTJIAAKH POrpaMm

3) [TosicHuTe MOPSIIOK MEepexo/1a B OTIAI0YHBIA PEKUM.

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

1) Hanmmmure komanay, s onpoca guauu PC.3.

2) Hanumure koMaHy, BeIBOAAIIYIO | Ha nuHMIO 5 opTa D.

6. [Ipoepammuposanue muxpoxonmpoinepos na sizvike Cu. Onepamopuol

1) CuHTaKCcHC 1 aNropuT™ padboThl oneparopa if?

2) CuHTaKCHC B alTOpUTM PaboThI orepaTopa switch?

3) CunTtakcuc u anropuT™ padoTsl onepaTtopa for?

4) CuHTaKCHC M alropuT™ padboThl onepaTopa while?

5) Cunrtakcuc u anroput™ padotsl oneparopa do..while?

6) HazoBuTe omepaTopsl 1iukiia paboTaroiue, moka yCJIOBHUE JIOKHO.

7) Ilepeuncnure cXOACTBO M OTNIM4MA oneparopoB for u while.

7. Paboma ¢ eneuwHuMU npepul8aHusmu

1) Yro Takoe npepriBaHue?

2) Otnuuue mpepbIBaHus OT OOBIYHON MOAIIPOrPAMMBI?

3) Ha3nauenue Tabiu1ibl BEKTOPOB MPEPhIBAHUN?

4) TTopsimok BBI30Ba MOAPOrPaMMbl 00paOOTKH TTPEPHIBAHMS?

5) Ctpykrypa 3arojioBKa NpepbIBaroLieil mporpaMmsl Ha si3bike Cu?

8.lllecmuaoyamupa3spsionvie matimepol

1) HazoBuTe MMeHA U KOJIMYECTBO TaliMEPOB y 0230BOT0 MHUKPOKOHTpoOILIepa?

2) Ilepeuncnute GyHKIMU TaiMepa?

3) Hapucyiite CTpyKTypHYIO CX€My TaliMepa U NOSICHUTE Ha HEW, OT KaKUX IapaMeTpoB
3aBUCHUT UHTEPBAJ 3a/ICP’KKHU Taiimepa?

4) Yto TaKoe «IOACYET BHEITHUX COOBITUI»?

5) [osicHuTe MPUHIMI PETYIUPOBKU BBHIXOAHOW MOIIHOCTH B HAarpy3Ke 3a CUeT HIMPOT-
HO-UMITYJIbCHOW MOIYJISIUH.

IIpakTHYeckue 3aHATHSA

e bI0 TPaKTUYECKUX 3aHATHI SBISICTCS PEIICHHUE 3a/1a4 110 TEMATHKE 3aHSITHS, BBITIOJ-
HEHUE MOJTOTOBUTENBHBIX OIepamuii, HEOOXOAUMBIX HJisi MPOBEIEHUsT TaOOPATOPHBIX PadOT,
TaKUX Kak: MPeIBapUTEIbHbBIC pacu€Thl; MOI00P JIEMEHTHON 0a3bl; COCTAaBICHUE OJIOK-CXEM all-
TOPUTMOB; HAIMCAHUE UCXOIHBIX TEKCTOB IPOTPaMM.

TeMbl TPaKTUYECKUX 3aHITUI:

S cemecTp

1. Co30anue u omnaoka npoekma 01 MUKPOKOHMPOLLEPOS C UCNOAb308AHUEM CPeObl
npoepammuposanusi AVR Studio

2. Paboma ¢ nopmamu 6600a-6vi600a na sizvike Accemobnep

3. Ilpoecpammuposanue MUKpOKOHMPOILIEPOS Ha A3bike Accembnep
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4. Co30anue u omaaoka npoekma Oisi MUKPOKOHMPOJIEPOE C UCHONb30BAHUEM CPeObl

npoepammuposarnus CodeVision
5. Paboma c nopmamu 6600a-6vi800a 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 CTPYKTYPHOM CXEMOM, MOJIeNTb y4€OHOTO MUKPO-

KOHTPOJUIEPA, BKIIOYAIOUIYIO IIPOIIECCOp U OJIOK MaMATH.

BapuanTsl 3a1anui
Tabnua 7 — BapuanTsl 3ananuit

Peanusyemsle

oMmauael | 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 BapuanT 2(a) Bapwuant 5(a) Bapwuant 2(0) Bapwuant 5(0)
Cxema 3 Bapuanr 3(a) BapuanT 6(a) BapuanT 3(0) BapuanT 6(0)

CK +1

3.2 3aganus 1Sl IPOMEKYTOYHOM aTTecTalluu

3agauu A9 TeCTHPOBAHUS
PazpaboTtare anroput™ u NporpamMmy ynpaBjeHHs TEXHOJIOTHYECKUM POLIECCOM.
3amaua Ne 1
CocTaBuTh mporpaMmy pabOTHl pa3MEHHOTO aBTOMara, OJOK-cxeMa KOTOPOro JaHa Ha
pucyHKe. ABTOMAT MEHSET MOCTYMaronme MOHeTH B 1,2 wim 5 pyOseit Ha MmoHeTsl o 50 Kome-
ex.
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ITopr ITopr
BEOTA ereoga PORTE
A
D1 | D0 D3 | D2 | D1 | D0
ATmegal2s

JaTtuank MmoHeThI hopmupyet B paspsgax nopra PINA ko B cOOTBETCTBUU ¢ TabIUIICH

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

B nopt PORTB niepenaercst konmuuecTBO MOHET 10 50 KOIeeKk B IBOMYHOM KOJIE.

3amauya Ne 9

Boiiaep:

1.3amaTunkom TeMiiepaTypsl BHICTaBIsIeTCS TpeOyeMas TeMIepaTrypa HarpeBa BOJIbI.

2.boinep NoAKIIOYAeTCsl K MUTAIOIICH CEeTH

3.OmpammBaercst JATYUK 3aM0THEHUs Oaka. Ecu BoJja OTCYTCTBYET, 3aropaeTrcsi CBETO-
nuoHbIN nHaukarop «Het Boas». Eciau ypoBeHb BOJIbI B HOPME, BKJIIOUAETCSl HarpeBaTeIbHBIN
anemeHT (T3H).

4.BBINOTHAETCS HUKIMYECKHI OMPOC TEPMOIaTUHKa!
IIpu paBeHCTBE HANIPSKEHUHN € 3a1aTYUKA TEMIIEPATyPbl U TEPMOJATYMKA THH BBIKIIIOUAETCS,
3axkuraerca uaaukarop «Harpes 3aBepmén».

MynbT ynpaeneHus

@] @] @]

Cetb Het eogsl  Harpes 3aBepluéH

|

|

! 30

! 20 40
ﬂ,ﬁT‘-IHI{ 3anonHeHwa

10
| TepmopaTumk 50

( & 0 60

3apartyvk TemnepaTyphl
Y (noTeHuromeTp)

Kypcosoii npoekt

Hcxonnble faHHBIE 1151 NPOEKTHPOBAHHS

Pazpabotars: anmapatHyio 4acTh ¥ IPOrpaMMHOE 00eCIIeYeHUE CUCTEMBI YITPABICHUS
TEXHOJOTUIECKUM ITPOIIECCOM.

MHUKPOKOHTPOJUIEpPHAsl CUCTEMA YIIPABJICHUS TEXHOJIOTMYECKUM MPOIIECCOM JI0JKHA
o0ecneunBaTh:

- yIIpaBJIEHUE BCEMU PEKUMaMHU pabOThl TEXHOJIOTMYECKON YCTaHOBKH;
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- TAJIbBAHUYCCKYIO PAa3BA3KY BXOJAO0B U BbIXOAOB CUCTCMBI YIIPABJIICHUSA OT ITOJICBBIX AAT-

YHKOB M CUJIOBOI'O 000PYAOBAaHUS YCTAHOBKH;

- HAJIMYUE MOICUCTEMbI TPOTUBOABAPUITHBIX 3AILIUT.
Kpowme Toro, B mpoekTe T0JIKHBI OBITH TPOU3BEIEHBI PACUETHI CUIIOBBIX KOMMYTHPYIO-

IIMX 3JE€MEHTOB, ¥ BBIIIOJIHEH NOJ00p AATYMKOB, CHJIOBOTO KOMMYTHPYIOLIETO 000pYyI0BaHUS U
UCTIOJTHUTEIIEHBIX MEXaHU3MOB TEXHOJIOTHYECKON YCTaHOBKH.
OO0pa3ubl BApUAHTOB 3aaHU

3aganue Nel
Pazpabotars cucremMy yrpaBieHHs TIOKPACOUYHBIM POOOTH3HPOBAHHBIM KOMILJIEKCOM.

1. MakcumanbHbINA X0 TEJIEKKHU ¢ AeTanbio 15000 MM, U3 HUX A0 ABEpEU CYIIUIbHON
kamepbl 13000 mMm. Paccrostnue mexny CT3 (cucteMoi TEXHUYECKOTo 3peHusi) U podotom Pl
- 3000 mm. TounocTs marunka nosoxxerus (JI1) - 4 mwm.

aBepH
CYIIHIBHAL
KaMepa

HJ—LH )

’J_‘ CYIIHIBHBIH
KOHEeHep
CT3 —|
PL
\ MZ  —

L len HOKIJE.CO‘{HE_E
Eanl epa
4000
| .
11000 BKS
15000

Pucynok 2 - ®yHKIIMOHAJIbHASL CXE€MA MOKPACOYHOTO KOMILIEKCA

2. Anroput™ paboTHI:
PaGounii, mogsecus aeranb, HaxxumaeT kHomKy "[lyck". Tenexka ¢ geTanbio IBUKETCS K

nokpacounoi kamepe. [1o okonuanum npoxoga CT3 ¢ CT3 BergaeTcs 8-pa3psAHbIA IBOMYHBIN
KOJ - HOMEp MOJBEIICHHOH neTanu. Yepes 2 cek. mocie 3Toro 3akpeiBarorcs 1sepu Bosine CT3 B
nokpacounyro kamepy. OrcuntsiBaercsa paccrosgaue oT CT3 o P1 u Ha P1 Bbigaercs nonydyeH-
Hbli ¢ CT3 koa. DTOT KOA BKIIIOYAaET poOOT Ha MOKPACKY IO MpOrpaMMme, ONpeAeIsieMOil dTUM
kosioM. OtkimtoueHre P1 mporcxoauT aBTOMaTUYECKH MOCTIE BBITTOJIHEHUSI UM CBOEH MPOrpam-
MBI [TOKPACKH.

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

3aKOHYEH.
3. [IpenycMOTpeTh MaKCHMajlbHO-TOKOBYIO 3allIUTY U 3aLIUTYy OT HCUE3HOBEHMSI HATIPSI-

KCHU.
4. Momraocts ipuBo10B 0.6 kBT. CkopocTh ABMKEHUS TJIaBHOTO KOHBerepa (0.2 m/cexk.
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3aganue No2

Pazpabotats cucremy yrpaBieHHs TPAHCIIOPTHBIM POOOTOM.

Paboune mecra pacnosokKeHsl B IIAXMaTHOM NOPsAJIKE, BI0JIb Tpacchl podora. Homepa
PacmoJIoKEeHbl IO MOPSIIKY BO3pacTaHus B 0HOM HanpasieHuu. Mapkepsl 00 u 7F orpanuun-
BaIOT Tpaccy poboTa (PUCYHOK 4).
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Pucynox 4 - TpaekTtopusi ABUKEHUS TPAHCTIOPTHOTO poOoTa

Ha pucynke 3 BBeZieHBI ClieyrOIIHEe 0003HAYCHUS:

M1 - DnekTpoaBUraTesb MoabemMa mIaThopMbl;

JuckperHbie natunku nojoxxenus miargopmer: BK1 - amxnero; BK2 - Bepxuero (neBas
CTBIKOBKA - HeueTHbIE afipeca); BK3 - BepxHero (mpaBasi CTHIKOBKA - UETHBIE aIpeca);

DJIEKTPOABUTATENIN BBIABM)KEHUA eTan: M2 - BieBo; M3 - Bipaso;

JluckpeTHble naTuyuku nonoxenus aeranu: BK4 u BK6 - B nientpe miar-dopmsr; BKS n
BKG6 - B kpaitneM neBom nosioxennn; BK4 u BK7 - B kpaitHeM 1paBoM MOJIOKEHUH;

OM - 351eKTPOMAarHuT NPUBO/IA 3aXBaTa rpysa;

M4 - 3exTpoABUTaTENb MPUBOIA KOJIEC;
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CT3 - cucrema TEXHUYECKOTO 3PEHUS, JJIsi CYUTHIBAHUS JIBOMYHOTO KOJAa MapKepa CTo-
na.

Kanan cBs3u - cuctema cBsizu ¢ eHTpaibHOM OBM - copepkut aBa 8-pa3psiHbIX peru-
CTpa: MepBBIN PETUCTp - paboyee MeCTo, OTKya 3a0path Ipy3, BTOPOU perucTp - pabouee Me-
CTO, Ky/Ia JOCTaBUThH Tpy3. B obeux perucrpax undopmanus e papaa 0.

Anroput™ paboTHI:

a) McxogHoe cocTosiHUE.

Po6ot crout y npoun3BoasHOTO Pabodero mecTa, riargopma omyIneHa, 3aXBaT B cPe/-
HEM TIOJIOKEHUH, SJICKTPOMArHUT 3axBaTa OTKJIIOYCH.

0) PaGounit mux.

Buemnsis DBM B kaHan CBSI3M 3aMKCHIBACT ajipec Pabodero Mecra, OTKyAa B3ATh TPY3 (B
Prl) u anpec pabouero mecrta, kyaa goctaButh TPy3 (Pr2). Ecnu conepxumoe peructpoB Prl u
Pr2 e paBHO HYIO, TPAHCIIOPTHBINA POOOT CUUTHIBAET HOMEP Paboyero Mecrta, Ilie OH HaXo-
JIUTCS, U JIBUKETCS B CTOPOHY pabouero Mecra, ykazanHoro B Prl. [loitast mo aToro mecra,
OCTaHaBIUBaeTCs U nmogHuMaet riardopmy. Ecnu anpec B Prl - 4eTHbIi, KOHTPOIUPYETCS Tpa-
Bas CTOPOHA (TPaBasi CTHIKOBKA), €CJIM HEYETHBIH - JieBasi CTOPOHA, 3aTEM 3aXBaT BBIJIBUTACTCS
BIIPaBo (WJIM BIIEBO) 70 KOHIA. BKITIOYaeTcss AJIEKTpOMArHUT 3axBaTa U 3aXBaT BMECTE C Ipy-
30M BO3BpallaeTcsl B cepenuny miatdopmel. [locne yero miaargopma omyckaeTcs, aeKTpomar-
HUT BBIKIIIOYACTCS U TPAHCIIOPTHEIN POOOT HAYMHAET JBHKEHHE K Pab0YeMy MECTY, KO/ KO-
toporo 3aaad B Pr2. [1o npuxoxny k aromy padouemy mecty (kontposmmpyetcs: CT3) miardopma
C TPY30M MOJIHUMAETCS, CHOBA BKITFOUAETCSI SJICKTPOMArHHUT U 3aXBaT C TPY30M JBIKETCS BIIpa-
BO (€CIIM aJpec YeTHBIN) WM BIIEBO (€cliu aapec HedeTHbIN). [1o qocTmkeHnn KPaitHero mosio-
JKEHUS DJIEKTPOMArHUT BBIKITIOYAETCS, 3aXBaT Oe3 rpy3a BO3BpallaeTcs Ha3aj Ha CePeauHy
maTdoPmel, TIaTdopma onmyckKaeTcs, OOHystoTes peructPsl Prl u Pr2 xanana csizu. Lukn
3aBEpIICH.

1. [IpenycMOTpeTh MaKCUMaJIbHO-TOKOBYIO 3aIIUTY U 3aIUTY OT CHUKEHUS HANPSKEHUs
Ha aKKYMYJISTOPHBIX OaTtapesix.

2. JIsmwxkenue 3axBaTa U ruiatGopmel 3aBepiiaetcs nays3oiu 0.5 cex. BkiroueHue u BbI-
KJIIOUEHHE 3JIEKTPOMarHuTa 3axBaTa 3aBepiuaercs nay3oi 1 cex. Hauano nBuxkenus nayza 0.2
CeK.

3. Hanpspkenue nutanust podota 24 B. Momnocts npuBoaa asmwkenus 0.3 kBT, npusoga
noawseMa 0.2 kBT, npuBozga 3axBata 0.2 kBt. Tok snekTpomarnura 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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