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1 BBenenue

Pabouas nmporpamma 1 pOH OIIEHOUHBIX CPEICTB AUCHUILTUHBI «MHKpPOIPOLIECCOPHBIE
YCTPOMCTBA CUCTEM YIIPABJICHUS» COCTABJICHBI B COOTBETCTBUU C TpeOOBaHUSAMU (eepaibHOro
rOCyIapCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa, YTBEPKICHHOTO MpruKkazoM MuHOOpHAYKH
Poccutickoit ®eneparuu ot 31.07.2020 Ne 871, u ocHOBHOM mpodeccuoHaTbHON 00pa3oBaTeIb-
HOU nporpamMmmsbl IOATOTOBKHU «ABTOMaTI/ISaHI/IH " YIIPAaBJICHHUC TCXHOJIOTMYCCKUMU ITPOLICCCAMU»
110 HaIpaBJICHUIO MOATOTOBKH «27.03.04 YpaBieHHe B TEXHUUECKUX CUCTEMAX).

[IpakTHueckas MOATOTOBKA peaiu3yeTcs Ha OCHOBE:

[Ipodeccuonanphsiii crangapt 28.003 «CITELITUAJIMCT I10 ABTOMATU3ALIUU 1
MEXAHU3ALIUN MEXAHOCBOPOUYHOI'O ITPOU3BOACTBAX.

O60061menHas TpynoBas GyHkuusa: B ABromaTH3anus U MexaHu3alus TEXHOJIOTHYECKUX
MPOIIECCOB MEXaHOCOOPOUHOTO MPOU3BOJICTBA.

H3-1 Tumbl 1 KOHCTPYKTHBHBIE OCOOCHHOCTH CPEACTB aBTOMATU3AIMHN I MEXaHHU3AIUN
TEXHOJIOTUYECKUX, TOIbEMHO-TPaHCIIOPTHBIX, MOTPY304HO-Pa3TPy304HbIX onepauuit, H3-2
TexHonornyeckrne BO3MOKHOCTH CPEICTB aBTOMATH3AMN U MEXaHU3AIUU TEXHOJIOTUYECKUX,
IOABEMHO-TPAHCIIOPTHBIX, TOIPY304HO-PA3rPY30YHBIX OIIEPALUi.

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

pasaenbl / TEMBI | reGpbl TOTUKH.

AACTIATITAHBL OCHOBHBIE Y311l ¥ IPHUHIHMILI OPraHM3alUK IHQPOBLIX BBHIYUCIMTEIBHBIX
YCTPOMCTB.
ApXWTEKTYpa ¥ HHU3KOypPOBHEBOE IIPOrPAMMHPOBAaHHE 0a30BOr0 MHKPO-
KOHTPOJILIEDA.

[TporpaMMupoBaHre MUKPOKOHTPOJIJIEPOB Ha SI3bIKE BHICOKOTO YPOBHS.

2 IlepeyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHMILIUHE (MOIYJII0),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHOM NPOrpaMMbl

[Ipounecc wu3ydyeHUs JOUCHUIUIMHBI  «MUKpPONPOUECCOPHBIE  YCTPOWCTBA  CHUCTEM
yIpaBJICHUS» HampaBlieH Ha (OPMHUPOBAHME CICAYIOIIUX KOMIIETEHIMH B COOTBETCTBHH C
®I'OC BO u ocHOBHO# 00pa3zoBaTenbHON Tporpammoit (Tabnuma 1):

Tabnuna 1 — KoMmeTeHIIMN 1 HHIUKATOPHI UX TOCTHKEHUS

Kon u HaumeHnoBanue Nuaukatopel JOCTUXEHUS [Inanupyembie pe3ybTaThl
KOMIICTCHITHH 00y4YeHUs IO TUCITUILTNHE
[Tpodeccuonanbubie
IMK-2 Cnocoben pas- 4 cemectp
pabaTeIBaTh CpeICTBa
ABTOMATH3AINA W Me- [IK-2.1 3Haer cpeacTBa aBTOMa- Brnageer cxemoTexHuKOW mud-
XAHH3AIMH TexHoJo- | TH3AUHMH U MEXAHH3AIM) TEXHO- | POBBIX CHCTEM aBTOMATHKH.
rHYECKHX Tporecco | TOTHIECKHX, TIOIbeMHO-
MEXaHOCGOPOTHOTO TPaHCIOPTHBIX, TTOrPy304HO-
NPON3BOJICTBA pa3rpy304HbBIX ONepanui
5 cemectp
[IK-2.2 Ymeert onpenensits uc- NMeeT HaBBIKH BBIOOpA U TPOCK-
MOJIb30BaTh CPEJICTBA AaBTOMATU- | TUPOBAHUS anlapaTHOM yacTu
3alMK ¥ MEXaHU3AINH TEXHOJO- | CUCTEMBI YIIPABICHUS TEXHOIO-
THYECKHX IMPOIECCOB THYECKHUM MPOILIECCOM.
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[1K-2.3 Brnageet HaBbIKaMH IO- HNmeet HaBBIKHM pa3pabOTKH MPO-
MCKa U BBIOOpA MOJIENCH CPENICTB | TPaMMHOTO 00eCTIeueHUs 1 aHa-
aBTOMATH3aIlMH U MEXaHHW3AIUN | JIM3a KU3HEHHOTO IUKJIA MPO-
TEXHOJOTHYECKHX MPOIIECCOB TPaMMHOTO O0eCTIeueHUsI CUCTEM
yIIPaBJICHUS] TEXHOJIOTHYECKHUMHU
IPOIIECCaMH.

3 MecTo nucuMIIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHONH MPOrpaMMbl

Hucuunnrmza « MUKpOnpoIecCopHbIe YCTPOMCTBA CUCTEM YIIPABICHU» U3y4aeTCs Ha 2,
3 kypce, 4, 5 cemecTtpe.

JlucrunanHa BXOIUT B cocTaB Oyioka 1 «/lucuumirHbl (MOyJIN)» B OTHOCUTCS K 0a30-
BOW YaCTH.

J1j1 OCBOEHUS JUCIUIUIMHBI HEOOXOIMMBbI 3HAHUSI, YMEHHUSI, HABBIKU U / WJIU OIIBIT MPaK-
TUYECKOU IeATENLHOCTH, C(HOPMUPOBAHHBIE B MPOIIECCE N3YUCHHUSI TUCITUTUINH / IPAKTHK:
«DNEKTPOHUKAY.

3HaHMs, YMEHHS U HaBBIKU, CHOPMUPOBAHHBIE MIPH H3YUYECHUH TUCIUTUTHHBI « MUKpOIIpO-
LIECCOPHBIE YCTPOWCTBA CUCTEM YIPABIIECHUS», OyIyT BOCTPEOOBaHbI IPHU U3YUEHHUH MTOCIETYIO-
HIUX JACHUIUTMH: « DJEMEHThI CUCTEM aBTOMATHKWY, «[IporpaMMupoBaHre JTOTUYECKUX KOH-
tposuiepoBy, «b1.B.JIB.03.01 IIpoexktupoBanue cuctem ynpasieHus», «b1.B.JIB.03.02 [Ipoek-
TUPOBAHUE EKTPOTEXHUUECKUX cUCTEM», «[Ipon3BOACTBEHHAs MpaKTHKa (TIPEeAIUIIIIOMHAs
MIPaKTHUKA)».

Jucnuninuza «MHKPOIPOLECCOPHBIE YCTPOMCTBA CUCTEM YIIPABIICHUS» YaCTUYHO pea-
nau3yercs B (popme mpakTuyeckoi moaAroToBku. [IpakTrueckas moAroToBka OpraHu3yeTcs myTem
BBITIOJIHEHHS] KYPCOBOTO MTPOCKTUPOBAHUSI.

JucuunnuHa «MUKpOIIPOILIECCOPHBIE YCTPOICTBA CUCTEM YIPABJICHUS» B paMKaX BOCITH-
TaTeIbHON pabOTHI HampapiieHa Ha (POPMHUPOBAHKE Y O0YUAIOIIUXCSI aKTUBHOW I'PaXkIaHCKON
MO3UIMH, YBaXKEHHUS K IpaBaM M cBOOO1aM 4esloBeKa, 3HaHUS IIPABOBBIX OCHOB U 3aKOHOB, BOC-
MUTAaHHUE YYBCTBA OTBETCTBEHHOCTHU WJIM YMEHHUS apTyMEHTHUPOBATh, CAMOCTOSITEIbHO MBICIUTD,
pa3BHUBaET TBOPUYECTBO, MpodeccnoHalbHbIE YMEHHS HJIM TBOPUYECKH Pa3BUTON JIMYHOCTHU, CH-
CTEMBbI OCO3HAHHBIX 3HAHWW, OTBETCTBEHHOCTH 32 BHITIOJTHEHUE YI€OHO-TTPOU3BOICTBEHHBIX 3a-
NAaHUH U T.J.

4 O0beM IMCHUILIMHBI (MOAYJISI) B 324€THBIX eIMHHUIAX € YKAa3aHHEM KOJMYeCTBA
aKa/JleMH4YeCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenojaasaresieM (110 BUAaM yUeOHBIX 3aHATHI) 1 HA CAMOCTOAATEJIbHYIO padoTy
00y4Jaromuxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI cocTaBisieT 9 3.e., 324 akaj. 4ac.
Pacnpenenenue o0beMa AUCHUIUIMHBI (MOAYJISA) 110 BUIaM Y4eOHBIX 3aHATUN MPEACTaB-

JIEHO B Tadymue 2.

Tabmumma 2 — O0beM TUCIUTIITUHBI (MOYJIs) TIO BUAAM YUEOHBIX 3aHITHI

Bcero akanemu-

O0BbeM JUCHUIIINHBI
YeCKHX YaCOB

OO01mast TpPyA0€MKOCTh TUCIIUTIITNHBI 324

KonTakTHas aynuTopHas padora o0y4aommxcs ¢ npenogasaresieM (1o 136
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uucie:

3aHATHA JIEKIHMOHHOT0 THIA (JICKIIUU U UHBIE YIeOHBIC 3aHITHSI, IPEIY- 60
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX YaCOB

CMaTpHUBAIOIIME TPEUMYIIECTBEHHYIO Mepeaady yueOHol HHpopMaIiu me-
JATOTMYECKUMU PAOOTHUKAMH )

3aHSATHUS CEMUHAPCKOT0 THIA (CeMUHAPHI, TPAKTUYECKUE 3aHATHUS, TTPaK- 76
TUKYMBI, 1a0opaTopHbIe pabOThI, KOJJIOKBUYMBI M HHbIE aHAJIOTUYHBIC 3a-
HSATHUS)

B TOM 4HCJIe B (hOpME MPAKTUIECKON MTOATOTOBKH: 16
CamocrosiTesibHasi padoTa 00y4arommxcsi ¥ KOHTAKTHasi padoTa, BKIIO-
YaroIas rpynnoBble KOHCYIbTAlUHN, HHAUBUIYAIbHYIO paboTy 00yyaro-
HIMXCS C MPENoiaBaTeIsiMU (B TOM YUCIIE HHIUBUAYAIbHbIC KOHCYIbTAIINHN); 188

B3aUMO/ICICTBHE B 3JICKTPOHHOH MH(OPMAIIIOHHO-00pa30BaTeIbHOM cpeie
By3a

[MpomexxyTounas arrectanus odydaromuxcs —3auet ¢ orenkoi(2), PI'P, KIT

5 Coaepsxanne THCOUINIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHeM OTBeCHHOI0 HA HUX KOJHMYeCTBa aKa/leMHYeCKHX 4YacOB U BUI0B

y4eOHoi1 padoThl

Tabmuua 3 — CTpykTypa U coiepKaHue JUCUUIUIMHBI (MOTYIIS)

Bunpr yue6HOM paboThI, BKIIFOUAst CAMOCTOSI-
TEJNBbHYIO paboTy 00yJaromuxcs 1 TpyA0eM-
KOCTb (B yacax)

KonTakTHas pabora
HanmMeHoBaHMe pa3ienoB, TEM U COAEPKAHNE npenojaBatess ¢ 00yJaoumMIcs
Marepuaa Jlekmmun | Cemunuap- | JlaGopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHA
YECKHE
3aHSTHUS)
4 cemectp
Tema 1 IIpencraBnenne JaHHBIX B IU(DPOBBIX 2 5 4
BBIYMCIINTENIbHBIX YCTPOUCTBAX.
Tema 2 [lonarue mornueckoi nepeMeHHon u
Jgoruyeckor pyHKuMuU. Jloruueckue oneparum.
[ToryueHue JIOrMYeCcKOro BeIpakeHus Mo Tad- 4 4 4
JUIe UICTUHHOCTH U oOpartHas 3anada. [Toctpo-
€HUE CXEMBI 10 JIOTUYECKOMY BBIPAKEHUIO U
oOparHas 3a/1a4a.
Tema 3 [ToraTre KOMOMHAITMOHHON JIOTUYECKOMN 2 9 4
cxemsl. Jlemmdparop u MyIbTHUILIEKCOD.
Tema 4 [Tonycymmarop. CymmaTtop. Muoropas-
PAIHBINA IBOMYHBIN cymmaTop. Peanuzanus 2 5 4
orepaluy BEIYUTaHUs Ha 6a3e MHOTOpa3psiAHO-
ro JIBOUYHOTO CyMMaTopa.
Tema 5 Tpurrepsl. Tunbl Tpurrepon. Omnpene-
nenwue. Tabmuna uCTHHHOCTH. CXEMOTEXHUKA. 6 6 16
Bpemennsie auarpaMmbl paboTEhI.
Tema 6 Peructps! u cuetunku. Kimaccuduxa-
nus. CxemorexHuka. [Ipunnun paboTel mapai- 2 2 8
JIEIbHOTO PETUCTPAa U CYMMHUPYIOUIETO CYETUH-




HanmeHoBaHHe pa3eiioB, TEM U COJICpIKaHUE

Bunpr yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJNbHYIO paboTy 00yJaromuxcs 1 TpyA0eM-

KOCTb (B yacax)

KonTtakTHas pabora
IpenoAaBaTessi ¢ 00yJalOIIUMUCS

marepuaia Jlexkmu | Cemunuap- | JlaGopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHA
YecKue
3aHSTHUS)
ka. Bpemennas nuarpamMmma paboTbl CyMMUPY-
IOIIET0 CUETYNKA
Tema 7 CxeMOTeXHHKa MOCTOSTHHOMN U OTepa-
TUBHOM NaMsTH. [IOpAI0K CUNTHIBAHUS U 3aIlU- 4 4 16
CHU MOCTOSIHHOM M onepatuBHOU nmamsitu. [ pa-
¢uueckue 0603HAYEHUST MUKPOCXEM MTaMSITH.
Tema 8 HaznaueHne oCHOBHBIX ()yHKIIHOHATb-
HBIX Y3JI0B IIEHTPAJIBLHOTO IpoIleccopa. 2 9 12
PaGounii uk mporeccopa. MarmmHHBIN [TUKIT.
MamnHHbIM TakT. [JoHATHE MUKPOKOMAaHBI.
Tema 9 [IpuHnmm paboThl porieccopa.
Opranuzanus ycTpoicTBa yrnpaBiieHUs Ha 6a3e 4 4 16
ABTOMATa C JKECTKOM JIOTUKOM.
5 cemecTp
Tema 10 Knaccuduxanus u 6a30BbIe apXUTEK-
Typbl MUKPOIIPOLIECCOPHBIX cucteM: ['apBapn-
CKasl apXUTeKTypa; apxutekrypa @on Helimana 2 2 8
(Crendopnackas apxutektypa). Haznauenue
bynkunonanbHbIX y3710B MIIC.
Tema 11 O6mme xapakTepucTUKH, PyHKITHO-
HaJIbHBIN COCTaB, ApXUTEKTYpa sJipa U OpraHu- 2 2 2 8
3a1us namsiTu 6a30BOro MUKPOKOHTPOJUIEpA.
Tema 12 KpaTkoe onucanue komaH] si3blka Ac- 4 5 4 8
ceMouep.
Tema 13 [lopTs! BBO/1a-BBIBO/IA 2 2 2 8
Tema 14 Jlupextunsl s3p1ka AccemoOmep. [pué- 4 5 4 8
MBI IPOTPAMMHUPOBAHU Ha si3bIKe AccemOiep
Tema 15 Kpatkuit 0030p S36IKOB MPOTPAMMHU-
poBaHMsI MUKpPOKOHTposuiepoB. Ctpykrypa Cu- 2 2 2 8
nporpaMMbl. OObsIBICHNE IEPEMEHHBIX.
Tema 16 Oneparuu ¢ nepeMEHHBIMH U PETH- 4 4 16
CTpaMH.
Tema 17 Oneparuu u onepatopsl sizbika Cu. 2 2 2 8
Tema 18 ®yHkuny Moabp30BATENS U MPEPHIBA- 4 5 4 8
Husl. CucTema npepbIBaHU
Tema 19 Taiimeps! 4 2 4 16
Tema 20 Ananoro-nrdpoBoii mpeodpazoBareib 2 2 8
UTOro 60 16 60 188
10 JMCHUIJIMHE




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

[Ipr mIaHUPOBAHMM CaMOCTOSITEIBHON pPabOTHl CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CIEAYIOLIUM pacHpeie]ICHHEeM 4acoB Ha CaMOCTOSITeNbHYIO padoTy (Tabnuua 4):

Tabnuna 4 — PekoMenyeMoe pacipe/esieHne YacoB Ha CAMOCTOSTEIbHYIO0 paboTy

KoMnoHeHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
N3ydeHne TeopeTHIECKUX pa3AeioB TUCITUTIITNHBI 72
[ToaroToBKa K 3aHATHSIM CEMUHAPCKOTO TUTA 36
IToaroroska u opopmiieHne PT'P KII 80
188

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

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

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJaHMM WM MHBIX MaTepHaloB, HEOOXOIUMBIX IS
OLICHWBAHUA PE3yJIbTATOB OOYUYECHMS IO IUCHUIUIMHE (MOIYJIO), MPaKTUKE XPAaHUTCS 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'TY», 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 10CTyma: 1Mo MOIHCKE.

8.2 [lomoJHHUTEJbHAS JIUTEPATypa

3) 1. Ilecrepkun, A.H. Cucrema MomenupoBaHus U HCCACAOBAHUS 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).
— Pesxxum tocTyna: mo moJnucke.

5) 3. Apxurekrypa DBM U BBIUNCIUTEIBHBIX CUCTEM: YYEOHHK [ DIIEKTPOHHBIH pecypc] /
H.B. Makcumos, T.JI. ITapteika, U.H. Tomos. - 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 J1abopaTtopHOoi paboTe mo Kypcy «OCHOBBI MUKpOIIpoLecCOpHOi TexHUKM» /Coct. B.A.
Eropos. — Komcomoinbck-Ha-Amype: Komcomorbckuii-Ha-AMype roc. TexH. yH-T, 2011. — 12 c.

2. ApudmMeTuKo-I0ruuecKoe ycTpoicTBO: MeToauueckue ykazaHus K J1a0opaTopHOil pa-
6ote mo kypcy «OcHOBBI MUKpoTporieccopHoit Texaukn» /Coct. B.A. Eropos. — Komcomobck-
Ha-Amype: Komcomonbckuii-Ha-Amype roc. Texs. yH-T, 2011. - 8 c.

3. Tpurrepsl: MeTonuueckue ykazaHus K jgabopaTopHoil 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 nmaMsata: MeToauueckue yka3zaHHUs K jJabopaTopHO# paboTe mo Kypcy
«OcHoBBI MuKpomporeccopHoir TexHukn» /Coct. B.A. EropoB. — Komcomomnbsck-Ha-Amype:
Komcomonsckuii-nHa-Amype roc. TexH. yH-T, 2011. -9 c.

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

6. [IporpammupoBanrne MUKPOKOHTPOJUIEPOB Ha si3bike Cu. Oneparopsl.: MeToauueckue
yKa3zaHus K J1abopaTopHOil paboTe 1o Kypey "MUKpOIpoIecCopHbie YCTPOUCTBA CUCTEM YIIPaB-
aenus" /Coct. B.A.Eropos - Komcomonbsck-Ha-Amype: PI'BOY BO «KHAI'TY», 2017. - 11 c.

7. BecrpoeHHbli aHanoro-nudpoBoi mpeodpa3oBaTesib MUKpOKOoHTpoiepa ATmega 128:
Metoauueckue ykasaHus K JIabopaTopHOW paboTe mo Kypcy '"MHUKpONpPOLECCOpHbIE yCTpOii-
ctBa cuctem ynpasieHus" /Coct. B.A.Eropos, E.M.EpumoB - Komcomomnbck-Ha-Amype:
T'OYBIIO «KHAI'TY», 2008. - 11 c.

8. PaboTta ¢ BHENIHMMU NpEpBIBAaHUSAMU.: METOIMUECKHE yKa3aHUs K Jla-O0opaTOpHOH pa-
6ore mo kypcy "MuKporpoleccopHbie ycTpoiicTBa cucteM ympas-ienus" /Coct. B.A.Eropos -
Komcomonbck-Ha-Amype: @®I'6OY BO «KHAI'TY», 2017. -9 c.

9. lectHanuarupa3psaHbie TakMepbl: MeToauueckre yka3aHus K JJabopatopHoii padorte
o Kypcy "Mukponporeccopabie ycTpoiictBa cucteM ympasienus" /Coct. B.A.Eropos - Kom-
comonbck-Ha-AMype: PI'BOY BO «KHAI'TY», 2017. - 13 c.

8.4 CoBpemeHHble mnpodeccHOHANbHbIE 0a3bl JAaHHBIX W HWHGOPMaNHMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NPH OCYIIECTBICHUH 00pPa30BaTeJIbHOIO0
npouecca no JUCHUIINHE

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

2) consultant.ru: uHGOPMAIIMOHHO-CITPaBOYHas cucTeMa «KOHCYJIBTaHT IUTIOC)» : CaWT.
— Mockga, 2021. — URL: http://www.consultant.ru (mara obparmenus: 29.04.2021). — Pexum 10-
CTyMa: JJIsl 3apETUCTPUP. TOJIb30BATEINCH.

3) iprbookshop.ru: snekTpoHHO-OMOIMOTEUHasT cuctema : caiit. — Capartos, 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 JISl OCBOEHUS TUCIUILIMHBI (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 COOTBETCTBYIONUX MUCIHILINH U MPO(EeCCHOHAITBHBIX MOJTY-
JIeil, OCBOEHHBIX B MPOIIeCcCe MPEANISCTBYIOMIET0 00ydeHus, KOTOPhI 0CBOOOXKAAET 00yJaroIe-
rocsi OT HEOOXOIMMOCTH WX MTOBTOPHOTO OCBOCHHUSL.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTUH

VY4eOHbIi Mmpoliecc MpH MPENoAaBaHuU Kypca OCHOBBIBACTCS HAa MCIIOJIB30BAHUU TPAIIH-
IOWUOHHBIX, NHHOBAaIlUOHHBIX U I/IH(bOpMaI_[I/IOHHBIX OGpﬁSOB&TGJ’IBHBIX TEXHOJIOTHH. 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 3aHsaTHid. HpopManmoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMH PEATU3yIOTCS MYTEM AaKTHBHM3AIMU CAaMOCTOSTENBHOW PabOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa30BaTeIbHON Cpeie.

9.2 3aHATHSA JEKIIHOHHOT0 THIIA

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

Ha mepBoii Jiekiuu JIeKTOp 00513aH MPEeAyIPEIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy y4ueOHUKY (yueOHUKaM, Y4eOHBIM MOCOOHIM) OyAeT MPOYUTaH KypC.

JIlekIMOHHBIA KypC JOHKEH JaBaTh HAMOOJBIINK 00BbeM MHPOPMAIMK 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 paz0dop MpUMEpPOB M CUTYaIUil B
ayJUTOPHBIX YCIOBHSX. B 00sS3aHHOCTH mperoaBaTessi BXOIAT: OKa3aHHE METOAWYECKOHN IO-
MOIIA U KOHCYJIBTUPOBAHUC CTYACHTOB 11O COOTBECTCTBYIOIIIUM TEMaM KypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHUX 3aHSATHIX OLIEHHUBACTCS 110 CIEAYIOIIUM KPUTEPHSIM:

* OTBCTHI HA BOIIPOCHI, MIPCAJIAracMbIC IMPCIIOAAaBaATCIICM,

* 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 ONIOHMPOBAaHUE AOKJIAZ0B MPOBEPSAIOT CTENEHb BJIAJCHUS TEOPETHUYECKUM
MaTepHaloM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUN.

OneHuBaHUE 3a/aHUM, BBIIIOJIHEHHBIX Ha CEMUHAPCKOM 3aHSTHM, BXOJUT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosTebHAs padoTa 00yYaIOIIUXCS 0 TUCHHUILIMHE (MOY.T10)

CamocTtosaTenbHas paboTa CTYJEHTOB — 3TO MPOLECC AKTUBHOTO, II€JIEHANPABIEHHOTO
nproOpeTeHNs CTyIEHTOM HOBBIX 3HAaHUI, YMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Mpenoja-
BaTeJsl, XapaKTEepU3YIOIUNCS MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeToCs.

Ilenn camocToATEeTbHON PabOTHI:

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

- yryOJIeHHue U paclIupeHre TEOPETUUECKUX 3HAHMIA,

- (popmHupoBaHUE YMEHUN HCIIOJIB30BaTh HOPMATHBHYIO U CIIPABOYHYIO JOKYMEHTAIHUIO,
CIIELIUAIBHYIO 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
MIPOXOJNTHh B TUCHMEHHOM, YCTHOM WIJIM CMEIIaHHOW (hopme.

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 MeToauuyecKue YKazaHus 1J1s1 oﬁyqammnxca 0 OCBOCHHIO JUCHHUIIJIMHBI

[Tpy M3y4yeHUM NUCHUIUIMHBI OOYYalOUIMMCS 11e1eCO00pa3HO BBIMOIHATH CIEAYIOLINE
PEKOMEHIalluH:

1. U3yuenue yaeOHON JUCITUTIIMHBI TOJDKHO BECTUCH CHCTEMATUUYECKH.

2. Ilocne u3yyeHHus Kakoro-aubo paszzierna mo y4yeOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHAYETCs M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OMPECIICHNUs, IOHATHUS pa3Jie-
na.

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

4. Bcs TemaTuKa BOIPOCOB, M3YUYae€MbIX CaMOCTOSITENIBHO, 33a€TCs Ha JIKIUAX MPerno-
naBateneM. VM ke MaroTcs UCTOYHHUKH (B MEPBYIO OYepelb BHOBh M3JAHHBIC B MEPHOIUICCKON
Hay4YHOU JuTepaType) 11t 0oJiee AeTalbHOr0 MOHUMAaHMS BOIIPOCOB, 03BYYEHHBIX HA JICKIUH.

[Tpu camocTosATepHON TPOPabOTKE Kypca 00ydaronnuecs 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
Haubosee BaKHBIX MOMEHTOB;

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

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

B xone JeKuHOHHBIX 3aHATHH HE00XOAMMO BECTH KOHCIIEKTHPOBAaHUE y4eOHOIro mare-
puana. OOpaniaTh BHUMaHHE Ha KaTeropuu, GOpPMYJIHPOBKH, PACKPBHIBAIOIINE 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 PEKOMEHIOBAHHOU JINTEPATYPHI, TOMOIHAIONIME MaTepral Ipo-
CJIyIIAHHOM JIEKIIMH, a TaKXKe MOAYEPKHUBAIONINE OCOOYI0 BaXKHOCTh T€X WM MHBIX TEOpETHYe-
CKHX TOJIOKE€HUH. 3aaBaTh MPENOaBaTeNI0 YTOYHSIIONIME BOIPOCH C LENbI0 YSCHEHUS 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 MPUIIOKEHUS 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, MONTydYeHHbIC 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 JIy4Yllle IOHATH W YCBOUTH B3aWMOCBS3b JJIEMEHTOB BXOJIIMX B COCTaB MHUKPO-
KoHTposuiepa. CTyaeHTBl ydarcs HpPUHUMAaThb OOOCHOBAaHHBIC PEIICHUS IyTeM CpaBHEHUS
BapUAHTOB, 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 MPUHIUIIAM OPTaHU3aluU HU(PPOBBIX BEIYUCIUTEINb-
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 MOAEINPOBAHNUSI MUKPOKOHTpoJIIepa Ha DBM), 3akiitoueHue U CIUCOK HMCIIOIb30BaH-
HBIX UCTOYHUKOB. OCHOBHYIO 4acTb, COIJIACHO TPEOOBaHUSIM TEXHUYECKOI0 3aaHus, pa30MBatOT
Ha paszieibl U MOJpPa3/iesbl, Ha3BaHUE KOTOPBIX JIOJDKHO COOTBETCTBOBAaTh MX OCHOBHOMY CO-
JEPKAHUIO.

Beinonnennslii Bapuant PI'P nomkeH ynoBiIETBOPAT HOPMATHBHBIM JOKYMEHTaM YHH-
BEPCUTETA, C KOTOPBIMUA MO>KHO O3HAKOMUTBCS B OTZEJE CTAaHJAPTU3ALMK WU Ha CaiTe YHUBEP-
curera. OTCTYIUIEHUS! OT YKa3aHHBIX TPEOOBAHUH MOTYT CIY)KUTh OCHOBAaHHEM JUIsl BO3Bpara
IIPOEKTa Ha MCIPABICHUE.

KypcoBoe npoekTupoBaHue OpUEHTHPOBAHO Ha (OPMHPOBAHUE U pa3BUTHE Yy 0o0Oyuaro-
IIMXCS YMEHUHM U HAaBBIKOB IPOCKTUPOBAHUS U NPEACTABICHUS PE3YJIbTaTOB UX MPOEKTHOU Aes-
TEIBHOCTU C YYETOM U HCIIOJIb30BAHUEM JIEHCTBYIOIIMX HOPMATUBHBIX U METOJIUYECKUX JIOKY-
MEHTOB YHUBEPCUTETA.
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B xozne KypcoBOro npoeKTUPOBAHUS CTYAEHTHI 3aKPEIUISIOT TEOPETUUECKUE 3HAHUS, T10JTY-
YEHHbIE [IPU W3YYEHUH TUCLMILINHBI, [NIy0XkKe 3HAKOMATCS ¢ MPAKTHUYECKMMH METOJaMHU pa3pa-
OOTKHM CHCTEM YNPaABJICHUS TEXHOJIOTHUYECKUMH YCTaHOBKAMH.

B nepuon paboTel Haag KypCOBBIM IPOEKTOM CTYAEHTHI MOJYy4YarOT MPAKTHUYECKUE HABBIKU
IIPOCKTUPOBAHMS aIlIapaTHOM U MPOTPaMMHOM 4YacTEd MHUKPOKOHTPOJUIEPHOM CUCTEMBI YIIpaB-
JIEHHUs, BBIOOPA 1aTYMKOB U MCIIOJIHUTENIBHBIX MEXaHU3MOB, IIPOU3BOJAT pacdyeT U BbIOOp CUIIO-
BOTO KOMMYTHpYIOIIEro obopynoBanus. Pabora Hax KypCOBBIM IPOEKTOM IO3BOJISIET JIyYllle
IOHATh U YCBOUTB NMPUHLUIIBI OPraHU3aluy IU(PPOBIX yrnpasisomux cucteM. CTyIeHTb y4yat-
Csl MPUHUMATh 0OOCHOBAHHbIE PEILICHUS IyTeM CPABHEHUS BApUAHTOB, JIOTUYECKUX CYKICHHIA,
PacCMOTPEHHSI OCHOBHBIX TEOPETHYECKHUX IOJIOKEHHH; YMEHHUIO KPAaTKO M TOYHO M3JaraTh X0
peueHusl.

ITpu mpoeKkTUpOBaHUU CTYAEHTHI IIyOXkKe U3y4aroT OCHOBHYIO M CIIELUAIIbHYIO JIUTEPATypy
CXEMOTEXHHUKE M IIPOrpPaMMHUPOBAHUI0O MUKPOKOHTPOJUIEPHBIX CUCTEM YIIPABJICHMS, ydaTcs pa-
60TaTh co crnpaBOYHMKaMH. Bce 3TO MO3BOJISET BECTH NMPOEKTHPOBAHNE LUPPOBON yIpaBIIsiiO-
LIEH CUCTEMBI C HHKEHEPHOU MO3ULUH.

KypcoBoif poeKT COCTOMT M3 MOSCHUTEIBHON 3amucku U Trpaduueckoin yactu. [losicHu-
TeNbHAsI 3alIMCKa JOJKHA COAEpkKaTh: BBEJECHUE, TEXHUUECKOE 3a/laHNuE HA IPOEKTUPOBAHUE, OC-
HOBHYIO 4YacTb (dTalbl MPOEKTUPOBAHMS M PacyeThl CO BCEMU IMOSICHEHUSIMM), 3aKIIOYEHUE U
CIHCOK UCIIOIb30BaHHBIX HCTOYHUKOB. 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 cOpolIropoBaHHOM Buje. IIpumep-
HBII 00beM NosicCHUTENbHOM 3amucku 40 — 50 c.

I'paduueckas yacTb JOJDKHA COAEPIKATH!

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

BhInOsTHEHHBI KypCOBOW MPOEKT JOJDKEH YAOBIETBOPATH HOPMATHBHBIM JOKYMEHTaM
YHHMBEPCUTETA, C KOTOPBIMH MOXXHO O3HAKOMMTHCA B OTJEJE CTaHIApPTHU3ALMM WIA Ha caiTe
yHuBepcuTeTa. OTCTYNIEHHs OT YKa3aHHBIX TPEOOBAHUIN MOTYT CIy’KUTh OCHOBaHHMEM JUIsSl BO3-
BpaTa IIPOEKTa 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 JlaGoparopwus aBTOMaTH3a- otnagounbie iatel AS-megaM
IIUU TEXHOJIOTUYECKUX IPO- MePCOHANbHBIE KOMIIBIOTEPHI
IIECCOB

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 TEXHHUUYECKUMHU
cpenctBamMu oOy4eHHS (KOMIIBIOTED).
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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 TIOTY4eHUs: 00pa30BaHUs 00y4aroIuMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-nienarorndeckuii CocTaB 3HaAKOMHUTCS € MCHXOJIOT0-(hU3UOIOTHIECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbsI, MH/IMBUyaJbHBIMUA MPOTPAMMaMH PEaOWINTAIMA UHBATUIOB (Mpu Hanmmuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAS MOAJIEPKKa MPernoaBaHusl ThIOTOPAMHU, CHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, MPOLIEIIIMMHU TOATOTOBKY aCCUCTEHTaMH.

B cooTBeTrcTBHM ¢ MeTOIMUYECKUMHU peKoMeHnanusasMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoyiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTHUBHBIE M pe-
(i1eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJOTUN COLIMOKYIBTYPHON peabuIuTaIK C LENbI0 0Ka3a-
HUS TIOMOIIM B YCTAHOBJICHUH TOJHOIICHHBIX MEXJINYHOCTHBIX OTHOIICHUH C IPYTUMHU CTYyICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [londop u
pa3paboTka yueOHbIX MaTepHalIOB MPOU3BOIATCS C YUETOM NPEAOCTaBICHUS MaTepuasa B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3yalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoeHue mucuuIUiMHbL JunamMu ¢ OB3 ocyiiecTBiasieTcsl ¢ UCIOJIb30BAHUEM CPENICTB
o0y4yeHHsI OOIIEro M CIEeUUAIBHOT0 Ha3HaYeHUs (IEPCOHANIBHOTO M KOJUIEKTUBHOTO MCIIOJB30-
BaHMs). MaTepruanbHO-TEXHUUECKOe O0eCrieueHre MpeayCMaTpruBaeT MPUCIIOCOOJICHUE ayIUTO-
puii k Hyxaam aun ¢ OB3.

dopma NpoBeACHUS aTTECTALlMK ISl CTYACHTOB-MHBAIM/IOB YCTAHABIMBACTCS C YUETOM
UHIMBUIYAIBHBIX NcuXxodpu3ndeckux ocodbennocreil. s crynenroB ¢ OB3 npenycmarpuBaet-
csl JocTymHas (opMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ 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 AOCTyIHas 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-BUTATEILHOTO 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

«MuKponpoiueccopHbie yCTPOiCTBa CHCTEM yIPaBJIeHHS»

Hanpagsnenue noaroToBku 13.03.02 "2Snexmposnepeemuxa u snekmpomextuka”
Hamnpasnennocts (mpoduis) Dnexmponpusoo u agmomamuxa
00pa30BaTeNbHON MPOTPAMMBI
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 ObecneunBarolee NoapasieneHue
3auem c oyenxoui(2), PI'P, KIT Kagpeopa «nexmponpueoo u
A8MOMamu3ayusi NPOMbIULIEHHBIX YCIMAHOBOKY

' B JaHHOM MPUIIOKEHHUH TIPE/ICTABIICHBI THIIOBBIE OIIEHOYHbIE CPEACTBA. [TOTHBINA KOMIUICKT
OLICHOYHBIX CPE/ICTB, BKIIIOUYAIOLINII BCe BApUAHTHI 3aJaHUH (TeCTOB, KOHTPOJIbHBIX paboT U 1Ip.),

IpeUiaraéMbIx 00y4aroeMycsi, XpaHUTCs Ha Kadenpe B OyMa)kHOM U 3JIEKTPOHHOM BHJIE.
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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

IMIK-2 Cnocoben pas-
pabaTeIBaTh CpeICTBa
aBTOMaTu3ali U MeE-
XaHU3AlUU TEXHOJIO-
THYECKHX TIPOIECCOB
MEXaHOCOOPOUYHOTO
MIPOU3BOJICTBA

4 cemecTtp

I1K-2.1 3naer cpeacrBa aBTOMa-
TU3allu U MECXAaHU3aIlluH TCXHO-
JIOTHYECKHX, ITOBEMHO-
TPAHCIOPTHLIX, IOTPY304HO-
pa3rpy304HbIX ONEpaluid

Brnaneer cxemoTexHuKoOW mud-
pOBBIX CUCTCM aBTOMATUKHU.

5 cemectp

[IK-2.2 Ymeet onpenensts uc-
MOJIb30BaTh CPEJICTBA ABTOMATH-
3alMU 1 MEXaHU3AI[UH TEXHOIIO-
THYECKUX TPOIIECCOB

T1IK-2.3 Bnaneet HaBLIKaMU I10-
MCKa U BBIOOpA MOJICIICH CPEACTB
aBTOMAaTH3allMY U MEXaHU3allN1
TEXHOJIOTHYECKUX TPOIECCOB

Hmeet HaBBIKM BBIOOpA M MTPOEK-
THUPOBAHUS allIapaTHON YacTH
CHCTEMBI yIIPaBJICHUS TEXHOJIO-
THYECKHM TIPOIIECCOM.

Nmeet HaBBIKM pa3pabOTKU Mpo-
TPaMMHOTO OOeCTIeYeHHs U aHa-
7132 )KU3HEHHOT'O IMKJIA TIPO-
IrpaMMHOTO 00ECIIEYCHHUSI CUCTEM
yIIpaBJICHUS TEXHOJIOTMYECKUMU
HPOLIECCAMH.

Tabnuna 2 — [Macopt ¢hoHIa OLIEHOYHBIX CPENICTB

KonTposmpyembie | ®opmupyemasi HanmenoBanue
pa3aeJibl (TeMbl) KOMIIETEHIIMSI OLIEHOYHOTO IToxkazaTesm oneHKH
AUCHMITUHBI cpeacTBa
4 cemectp
Tema 1-9 [1K-2 3ammra nabopatop- | ApryMEHTUPOBAaHHOCTH OTBE-
HBIX paboT TOB
Tema 1-9 I1K-2 PI'P [TomHOTa ¥ MPAaBUILHOCTH BBI-
NIOJTHEHUS 3aaHus
5 cemecTp
Tema 10-20 [1K-2 Beinonnenue npak- | [IpaBuinbHOCTE  BBIIIOJIHEHUS
TUYECKUX 3aJlaHUH | 3a/1aHUs
Tema 10-20 [1K-2 3ammra nabopatop- | ApryMEHTUPOBAaHHOCTH OTBE-
HBIX paboT TOB
Tema 10-20 [1K-2 KII [losHOTa M NMPaBUIBHOCTDH BBI-
NIOJIHEHUS 33aHus

2 Mertoanueckne MaTepHuaJibl, ONpe/iesIOIIMe NPOLeAYPbI OlleHUBAHUS 3HAHUI,
YMeHM, HABBIKOB M (MJIH) ONBITA AeSITeJILHOCTH, XapaKTePU3yole mpouece
¢GopMupoBaHusi KOMIETEHIMH

Meroauueckue Marepuaisl, ONPEACIAIONIUe MPOLEeaYPbl OLICHUBAHUS 3HAHUN, YMEHUH,
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HaBBIKOB U (I/IJ'II/I) OIbITa ACATCIILHOCTH, MPCACTABIICHLI B BUIC TEXHOJIOTHYECCKOMN KapThbl JUCIIU-

winHe (Tabnuma 3).

Tabmmia 3 — TexHoysornueckas Kapra

(mOporoBbIi, MUHUMAJIbHBIM YPOBEHB);
75 — 84 % oT MaKCUMaJIbHO BO3MOXHOU CYMMBI 0aJIJIOB — «XOPOIIOY» (CpeIHUI YPOBEHbD);

HaumenoBa-
Cpoxn HIkana
HHUe Kpurepun
OIIEHOYHOTO BBINOJI= | OICHHBA- OlleHUBAHUSI
HeHHA HUA
cpeiacTBa
4 cemectp
Ilpomesiccymounan ammecmayus 6 ghopme 3auem c OYeHKOU

1 Ha60paTOpHaﬂ B TedeHue | 5 oamios 5 OaioB -— CTYACHT TIIOKa3aJl OTJIUYHBIC
pabora | cemecTpa HAaBBIKM IPUMEHEHHUs IOJIyYCHHBIX 3HAHUU U

2 | JlaboparopHas | B TedyeHue | 5 OaiIos YMCHHH TIpU peIIeHud TPOo(hecCHOHATBHBIX
pabota 2 ceMecTpa 3aJa4 B paMKax YCBOCHHOTO y4eOHOro mare-

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

7 T aGoparonnas | B touchue | 5 6amion 4 Oanna — CTYyJEHT MOKa3ajl XOPOIIUEe HABBIKU

paTop . .
pabora 4 cemecTpa MPUMEHEHUSI TIOJYYCHHBIX 3HaHUW U yMEHUI

5 | JlabopatopHast | B Teuenue | 5 6amiop | PH PEUICHHH npodecCHOHATBHBIX 33/1a4 B
pa6OTa 5 cemecTpa paMKax YyCBOCHHOTO yqe6Hor0 MaTtepuala.

6 | JlaGoparopnas | B Teuenue | 5 G6amnos |3 Oamma — CTyIEeHT MOKasal —yJOBIE-
pabota 6 ceMecTpa TBOPUTEIHLHOE BJaJICHUE HAaBBIKAMU TpUMeE-

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

8 | JlabopatopHas | B TedeHme | 5 6amIOB | kax YCBOEHHOT'O Y4eOHOr0 MaTepHara.
pabora 8 cemectpa 2 6annma — CTYAEHT NpPOAEMOHCTPHPOBAN He-

JOCTaTOYHBIA YpPOBEHb BIAJICHUS YMEHUSMHU
Y HaBBIKAMH TPHU pEHIeHUH MpOodhecCuoHab-
HBIX 33J]ad B paMKaX YCBOEHHOI'O Yy4eOHOro
MaTepuaa.

9 Pacuérno- B TedyeHue | 20 6amnoB | 20 — cTymeHT BiajeeT 3HAHUSAMH B TOJTHOM
rpadudeckas 4 cemect- o0beMe, JOCTaTOYHO TIIYOOKO OCMBICITHBAET
pabota pa BBITIOJIHEHHYIO paboTy; CaMOCTOATENbHO, B

JIOTHYECKOW TOCIEN0BATEIBHOCTH U HUCYEp-
MBIBAIOIIE OTBEYACT HAa BOIPOCHI, CBSI3aHHBIE
C MPOEKTOM

16 — crynmeHT BiajgeeT 3HAHUSAMHM TIOYTH B
MOJTHOM 00beMe (MMeroTcs IpoOenbl 3HAaHUN
TOJIBKO B HEKOTOPBIX, OCOOEHHO CJIOXKHBIX
paszfenax); He JOIMYyCKaeT BMECTE C TEM Cepb-
€3HBIX OMIMOOK B IPOCKTHPOBAHUU

12 — cTynent cnocobeH pemaTh JUIIb Hanbo-
Jiee JIETKUE 3a/layd, BIaJeeT TOJbKO 00s3a-
TEIbHBIM MHUHHUMYMOM METO/IOB MPOEKTUPO-
BaHUs

8 — cTyzmeHT He OCBOMJ 0053aTeNbHOTO MHU-
HUMyMa 3HaHHWM, HE CIOCOOEH MPOEKTUPO-
BaTh

HUTOI'O: - 60 GasoB -

Kpurtepun oneHkH pe3y1bTaToB 00y4eHHUsI 110 AUCHMILINHE (32 CeMeCTp):

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

(HeIoCTaTOYHBIN YPOBEHD JUIsl TEKYIIEH aTTECTAllUU 110 TUCIUIUINHE);

65 — 74 % oOT MakCUMaJbHO BO3MOXHOW CYMMBbI OallJIOB — «YIOBJIETBOPUTEIHHO»
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HaumenoBa-
Cpoxu HIkana
HHUe Kpurepun
BbINIOJI- | OLICHHBA-
OLICHOYHOI0 OLlCHUBAHUSA
HEHUA HUS
cpeAcTBa

85 — 100 % oT MakcUMaIbHO BO3MOKHOIM CyMMBbI OQJIJIOB — «OTJIMYHO» (BBICOKHI, MaKCUMaJIb-
HBIIl YPOBEHB)

S ceMecTp

Ilpomesicymounan ammecmayus 6 ghopme 3auem c OUeHKOU
1 JlabopaTtopHast | B TeueHue | 5 6aioB |5 GamioB — CTyZeHT IIOKa3al OTJIMYHEIE
pabora 1 cemeCTpa HAaBBIKM IPUMEHEHHUs IOJIyYCHHBIX 3HAHUU U
1 | Jlabopatopuas | B TeueHue | 5 OAVIOB | yyenuii mpu pelleHHH MPOQeCCHOHATBHBIX
pabota 2 cemectpa 3aJa4 B paMKax YCBOCHHOTO y4eOHOro mare-
3 | JlaboparopHasi | B TeueHue | S5 6aysioB
pabora 3 cemecTpa EHGaHa'
4 | JlabopatopHas | B TeueHue | 5 OamnoB allla = CTY/ICHT Toka3aJl XOPOILMC HABRIKH
paboTa 4 cemectpa MPUMEHEHHSI TTOJTYYCHHBIX 3HAHWHA U YMCHUU
5 | JlaGopatopHast | B TedeHue | 5 6amiop | PH PEUICHHH npodecCHOHATBHBIX 33/1a4 B
pa60Ta 5 ceMmecTpa paMKax yCBOCHHOI'O yqe6Hor0 Marcpuaia.
6 | Jla6opatopnas | B Teuenme |5 6amnop |3 Oamma — CTyAEHT MOKa3al yHOBJIE-
pabora 6 ceMecTpa TBOPUTEIBHOE BIIaJICHUE HABBIKAMH IPUME-
7 | JJabopatopnas | B TeueHMe | 5 OaNIOB | HEHUS MOJYYEHHBIX 3HAHMHM M YMEHMH IIpH
pabora 7 ceMeEcTpa peuieHnr MmpodecCHOHANbHBIX 33Jady B paM-
8 | Jlaboparopmasi | B TeueHHE | 5 OAMIOB | kax YCBOEHHOT'O Y4eOHOr0 MaTepHara.
pabora 8 cemecTpa 2 6amna — CTy/EHT IPOJEMOHCTPHUPOBAI He-
JOCTaTOYHBIA YpPOBEHb BIAJICHUS YMEHUSIMHU
Y HaBBIKAMH TPH PEUICHUU MPOo(ecCHOHATb-
HBIX 33J]ad B paMKaX YCBOEHHOI'O Yy4eOHOro
MaTepuaa.
1 | Ilpaktuyeckoe | B Tedenue | 5 0amwioB |5 GamioB — CTYIEHT II0Ka3al OTIMYHBIE
samsitre 1 ceMeEcTpa HaBBIKA MPUMEHEHUS MOJYYECHHBIX 3HAHUU U
2 | lpakTuueckoe | B TeYeHHE | 5 6AIOB | yvenpnit mpu peleHHH mpod)ecCHOHATBHBIX
3aHATHE 2 cemectpa 3a7a4 B PaMKaX yCBOGHHOTO y4eOHOTO MaTe-
3 [IpakTuueckoe | B TeueHue | 5 6aIoB
3aHsTHE 3 cemMecTpa puaja.
4| Tipaxtuueckoe | B Teuenue | 5 Ganios 4 Gayna — CTYy/ICHT TIOKa3all XOpOLLIHE HABBIKU
e — cemectpa MPUMEHECHHSI TIOTYYCHHBIX 3HAHUW U yYMEHUI
5 | [paktuueckoe | B Tedenue | 5 6amiop | MPH PCUICHHH npoeCCHOHATIBPHBIX 3a/1a4 B
3agaTue 5 ceMmecTpa paMKax yCBOCHHOT'O yLIe6HOFO Marcpuaia.
6 | IIpaktuueckoe | B Teuenme |5 6amiop |3 Oamma — CTyAEHT MOKasal yAOBJIE-
3aHsaTue 6 ceMecTpa TBOPHUTEIHHOE BJAJICHUE HABBIKAMU TIPUMeE-
7 [Ipaktuyeckoe | B TeueHue | 5 OalIOB | HEHWs TOJAYYECHHBIX 3HAHWHW W YMEHHWH MPU
saHsTHE [ cemecTpa pemeHn NpoQecCHOHANBHBIX 3a/la4 B paM-
8 | IlpakTuyeckoe | B TEUCHHE | 5 OAMIOB | kax yCBOCHHOrO Y4EGHOrO MaTepuala.
samsTHe 8 cemectpa 2 Gamia — CTyJIEHT MPOAEMOHCTPUPOBAJ He-
JOCTaTOYHBI YPOBEHb BIAJICHUS YMECHUSIMHU
Y HaBBIKAMH TPHU PEUICHUU NMPpodeccHoHaNb-
HBIX 3aJ]ad B paMKaX YCBOCHHOI'O Y4eOHOTO
MaTepHana.
HUTOI'O: - 80 GayoB -

Kpurepun oueHKH pe3yJibTaTOB 00y4eHHsI M0 M CIHUILINHE (32 ceMecTp):
0 — 64 % or MakcUMaJbHO BO3MOXHOM CyMMBI O0alJIoOB — «HEYIOBJIETBOPUTEIHHO»
(HemoCTaTOUYHBIA YPOBEHD JJIsl TEKYIIEH aTTecTalluy 0 JUCHUILIUHE);

65 - 74 %

OT MaKCHUMajJIbHO BO3MOXKHOM CYMMBI

(OpOTOBBIN, MUHUMAJILHBIN YPOBEHB);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CYMMBI 0aJJIOB — «XOPOLIOY» (CpeIHUN YPOBEHbD);

0auIOB — «YIOBJIETBOPUTEIHHOY»
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HaumenoBa-
Cpoxu HIkana
HHUe Kpurepun
BBINIOJI- | OLICHMBA-
OLICHOYHOI0 OLlCHUBAHUSA
HEHUA HUS
cpeAcTBa

85 — 100 % oT MakcUMaIbHO BO3MOKHOIM CyMMBbI OQJIJIOB — «OTJIMYHO» (BBICOKHI, MaKCUMaJIb-
HBIIl YPOBEHB)

S ceMecTp
Ilpomesicymounaa ammecmavusn ¢ ghopme KII

[To pe3ynbraram 3amiuThl KypCOBOTO MPOEKTa (pabOThI) BHICTABIISAETCS OLICHKA MO 4-0aTbHON
IKaJI€ OUCHNBAHUA

- OIICHKA «OMJUYHOY» BBICTABISIETCS CTYICHTY, €CITH B paboTe CoNepKarcs 3JIEMEHTHI
HAYYHOTO TBOPYECTBA M JCTAIOTCS CAMOCTOSTEIBHBIC BBIBOJBI, JOCTHTHYTHI BCE PE3YJIbTATHI,
YKa3aHHBIC B 3alaHHUU, KAaYCCTBO Oq)OpMJ’IeHI/I}I 0TUCTa COOTBCTCTBYCT YCTAHOBJICHHBIM B BY3C
TpeOOBAHUSM U TIPH 3aIIATE CTYICHT MPOSIBIJI OTIMYHOE BIaJICHHE MaTepUaIOM pabOoTHI U CIIO-
COGHOCTB APTYMCHTHUPOBAHO OTBCYUATH HA IMOCTABJICHHBIC BOIIPOCEHI I10 TCMC pa6OTI>I;

- OIICHKA «XOpOouio» BBICTABISIETCS CTYACHTY, €CIIU B pabOTe TOCTUTHYTHI BCE PE3YIlb-
TaThl, YKa3aHHbIC B 3aJlaHUH, KAYCCTBO Oq)OpMJ’IeHI/I}I OTUCTa COOTBCTCTBYCT YCTAHOBJICHHBIM B
By3€ TpeOOBaHUAM U TPHU 3aIUTE CTYICHT MPOSBUII XOPOIIee BIJACHUE MaTepHAIOM paboThl U
CHOCO6HOCTB APTYMCHTHUPOBAHO OTBCUYATH HA ITOCTABJICHHBIC BOIIPOCHI ITO0 TCME pa6OTI>I;

- OIICHKA «Y0081emBopumenbH0» BBICTABISICTCS CTYACHTY, €CIH B paboTe TOCTUTHYTHI
OCHOBHBIC pPC3YJIbTAThI, YKA3aHHBIC B 3a/laHUU, KAYCCTBO Oq)OpMJ’IeHI/I}I OT4Y€Ta B OCHOBHOM CO-
OTBETCTBYET YCTAHOBJICHHBIM B By3€¢ TPEOOBAaHUSM W INPH 3alIUTE CTYICHT MPOSBHII YAOBIIE-
TBOPUTCJIIBHOC BJIAICHUC MAaTCPpUATIOM pa6OTI>I )41 CHOCO6HOCTB OTBC€YAaTh Ha 60J'IBLHI/IHCTBO I10-
CTaBJICHHBIX BOIIPOCOB 10 TeMe paboTHI;

- OIIGHKA «Hey00s1emeopumenbHoy BBICTABISETCS CTYACHTY, €ciau B paboTe HE I0-
CTHTHYTBI OCHOBHBIC PE3yJIbTaThl, YKa3aHHBIC B 33IaHUU WJIM KA4eCTBO O(OPMIICHHUS OTYETa HE
COOTBCTCTBYCT YCTAaHOBJICHHBIM B BY3¢C Tpe6OBaHI/I$IM, WK TIPpU 3alIUTC CTYACHT IPOSBUII HC-
YIIOBJICTBOPUTEIHHOE BJIaJICHIE MAaTEPUAIIOM paOOThI M HE CMOT OTBETHUTH Ha OOJILITMHCTBO T10-
CTaBJICHHBIX BOIIPOCOB 10 TeMe PabOTHI.

3 TunoBble KOHTPOJILHBbIE 321aHUSI WM HHBIE MAaTEPUAJIbI, HEO0X0IMMBbIe JIJIs
OLIEHKHU 3HAHUI, YMEHH I, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapaKTepH-
3yomme npouecc popMupoBaHus KOMIETEHIIUI B X0/1e 0CBOeHHsI 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3aganus 1 TEKyIEero KOHTPOJIsA yCIeBaeMOCTH
3ammTa 1200paTOPHBIX PadoT

4 cemecTp

1. Cucmembl cyucieHus Yyuhposvix blYUCIUMENbHBIX YCIMPOUCME

1) YUto Ha3BIBaCTCSI CUCTEMOU CUMCIEHUs?

2) Uto Takoe MOo3UIMOHHAs CUCTEMA CUUCIICHUs?

3) Uto Takoe OCHOBaHUE CUCTEMBI CUMCITICHHUS?

4) Yro takoe pa3psn uucia?

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

6) KakoBbI TOCTOMHCTBA IBOUYHOU CUCTEMBI CUUCIICHUS?

7) Korna npumMeHnsercs mecTHaAlaTepUiHas 1 BOCbMEpUYHAasi CHCTEMbI CUUCIICHUS?

8) Koraa ucnonp3yercsi JBOUYHO-AECATUYHBIN KOA?

2. Uccnedosanue OUCKPEMHbBIX CXeM C HOMOWbIO AleeOpbl 102UKU

1) Yto Takoe normueckue nepemeHHole? [IpuBenure TeXHUUYECKUE W APyrue MpUMEpHI
SBJIEHUHN, KOTOPBIE OMUCHIBAIOTCS IOTHYECKUMU MIEPEMEHHBIMHU.
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2) Ha3oBuTe Tpu OCHOBHBIE JIOTMUECKHE omnepanui) KakoB IpHOpUTET 3THUX OmNepanuil B

CJIOJKHBIX JIOTHYCCKHX BI)Ipa)KeHI/IHX?

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

3. Kombunayuonnvle cxemni

1) Kakoe ycTpoiicTBO Ha3bIBae€TCsl KOMOMHALIMOHHOM CXeMOit?

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

3) Kak cocTaBuTb JIorH4yecKkoe BeIpaKeHHE 1o Tadmuie?

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 yNpaBISIONINX U HHPOPMAITMOHHBIX BXOI0B?

9) Kak o603HavaroTcss Ha cxeMax Jemu(paTopbl ¥ MYJIbTUIUIEKCOPBI, €CIIM OHH BBIMOJ-

HEHbI OTJEIbHON MUKPOCXEMOM?

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

11) Yro Takoe ““ monTaxknoe NJIIN?

4. Apugpmemuxo-nocuueckoe ycmpouicmeo

1) Haznauenue AJIY?

2) [IpuBeauTte TaOIUILy UCTUHHOCTH, JIOTHYECKUE BRIPAXKCHUS U CXEMY TOJTyCyMMAaTopa.
3) [lepeuncnure OTIMYMS CyMMAaToOpa OT MOJIyCyMMaTopa.

4) HapucyiiTe cxeMy U ycloBHOE Tpaduueckoe 0003HaUEHUE CyMMaTOopa.

5) Kak cTpoutcst MHOTOpa3psiTHBIN MTapajuieIbHbI CyMMaTop?

6) 1711 uero UCMoab3yeTcs JOMOIHUTEIbHBIN KOa?

7) Honmyuwnre nonomHUTENbHBINA KO urcia 10(10).

5. Tpueeepv

1) Yro Takoe Tpurrep?

2) Kak onpeenutb cOCTOsIHUE TpUrrepa?

3) Uem otnmuaercs pabora acuaxpoHHOro RS -tpurrepa na snementax "U-HE" ot RS -

Tpurrepa Ha 3nemenrax "MJIM-HE"?

4) Kakue curHaibl Ha BXOJIe HEOOXOAMMBI ISl TIEPEeBO/Ia CHHXPOHHOTO RS -Tpurrepa B

€IUHUYHOE COCTOSHUE?

TBI.

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

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

7) Yem otmuaercst padbota RS u D-tpurrepa?

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

9) CocraBbTe BpeMEeHHYIO tuarpammy padots! T-Tpurrepa.

6. Pecucmpwt u cuémuuxu

1) lns yero npeaHa3HauY€Hbl PErUCTPhI?

2) Kakwue omnepariuy BBITIOJHSIOT PETUCTPHI?

3) Ha kakux synemMeHTax CTpPOSITCSI perucTpbl?

4) Yem oTinyaeTcs napajjiesibHbI BBOA MH(OPMALUK OT MOCJIE0BATEIBLHOT0, B KaKUX

CIIy4asiX OHM NIPUMEHSIIOTCS?

CXEMC.

5) Kak cuutsiBacTcst nHbopManus u3 perucrpa?

6) Kakue peructpbl Ha3bIBaIOTCS KOJIBIIEBBIMU?

7) st uero npeaHa3HAYCHBl CYCTUUKHU ?

8) Kakue Tunsl cuetunkoB Bol 3Haete?

9) Ha kakux ayieMeHTax CTPOSITCS CUCTUYUKH?

10) Kak ycranaBnuBaeTcsi HauaabHOE ABOMYHOE YHCIIO B CUETUUK?

11) Kakoit k03¢ (HUIHEHT JeIeHns YaCTOThI y CYETUMKA Ha 6 pa3psaoB?

12) Hapucyiite ycnoBHOe rpaguyeckoe 0003Hau€HHE CUETUMKA HA MPHUHLUIHAIBLHOU
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7. Opeanusayus namsamu

1) HazoBute equHUIBI U3MEpEeHHS HHOOPMAITMOHHOW €MKOCTH MHUKPOCXEM MaMSTH.

2) Ilepeuncnure OTINYMS ONIEPATUBHON M MIOCTOSIHHOM MaMSITH.

3) B uéM cocTOWT MPUHIINT a[PECHOM OpPTaHU3aAIUN TTaMATH?

4) Kakoii Tun Tpurrepa UCIoib3yercst Kak 0a3oBasi ssueiika ornepaTuBHON mamsTu?

8. Mooenuposanue muxpo-OBM

1) [lepeuncnure OCHOBHBIE (PYHKIIMOHATBHBIE Y3IIbI IEHTPAIILHOTO MPOIIECCopa.

2) Uto u3 cebst mpeacTaBistoT: MUK MPOIeccopa, MATUHHBIN [TUKJI, MAIIIMHHBIA TaKT?
3) Haiite onpeneneHre MUKPOKOMAH/IbI.

4) Turpl MaITMHHBIX TUKIOB?

5) Uro Takoe ¢opmar KoMaHIbl poreccopa?

6) Haznauenue yctpoiicTBa ynpaBieHUs ?

7) Ilepeuncnure BXOTHBIC CUTHAIIBI, HEOOXOIUMBIC I PA0OTHI YCTPOHUCTBA yIIPABICHHUSI.

S cemecTp

1. Co30anue u omnaoxka npoekma O/l MUKPOKOHMPOJLIEPOS C UCHOIb308AHUEM CPeObl
npoepammuposanusi AVR Studio

1) [Topsaok co3gaHust mMpoeKTa

2) Ilepeuncnure OCHOBHBIE BO3MOXKHOCTH PEKUMA OTJIAAKH MPOTPaMM

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

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

1) HazoBuTe mMeHa M KOJMYECTBO BOCHBMHUPA3PSIHBIX MapauIeNbHBIX HOPTOB BBO-
na/BeIBOsIa y MUKpoKOHTposuiepa ATmega 1287

2) HazoBuTe nMeHa 1 Ha3HAYEHHE PETUCTPOB KaXKI0T0 rmopTa?

3) IosicuuTe, Kak 3a/1aTh HaPaBJIEHUE NIEPEAAYN JAHHBIX Yepe3 MOopT?

4) Hanmmmmre komany, ais onpoca guauu PC.3.

5) Hanumnre xomanay, BeiBoAsmyto 1 Ha inHuI0 5 nopta D.

3. Ilpoepammuposarnue MUKPOKOHMPOLLEPOS Ha A3biKe Accembaep

1) Knaccudukanus koMmaHa

2) Komanas! mepechuiok

3) KomaH 161 BBO/1a-BBIBOA

4) ®opmat KomMaH 00pabOTKH TaHHBIX

5) Komanza 10ru4eckoro yMHOXKEHHS

6) Komanna cpaBHeHus

7) Komanzga 6e3ycioBHOTrO mepexoa

8) KoMaH1bI YCIIOBHBIX TTEPEX0I0B

9) Komanp! opranusanuy noarnporpaMm

10) OcHOBHBIE TUPEKTHUBHI sI3bIKa AccemObiep

4. Coz0anue u omaaoka npoekma Oisi MUKPOKOHMPOJIEPOS8 C UCHONb30BAHUEM CPeObl
npoepammuposanus CodeVision

1) [opsiaok co3gaHust mpoeKTa

2) [lepeuncnute OCHOBHBIE BO3MOXKHOCTH PEKMMA OTIAAKH MPOTpamMm

3) IosicuuTe NOpsAAOK Nepexoa B OTIIAJOUYHBIN PEKUM.

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

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

2) Hanmmmmre komany, BeBoAsIIyIO 1 Ha muHMIO S mopTa D.

6. IIpocpammuposanue mukpokonmponneposg na szvike Cu. Onepamopui

1) CunTakcuc u anroput™ paboTel oneparopa if?

2) CHHTaKCHC U arOPUTM paboThI oneparopa switch?

3) CuHTaKCHC U anTOpUTM paboThI onepatopa for?

4) CuHTakcuc u anroputM padbotsl onepatopa while?

5) CuHTaKkCcHuC U anropuT™ padoTel oneparopa do..while?
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6) HazoBuTe onepaTopsl IMKIIA paboTaroIIKe, TOKa YCIOBHE JOXKHO.

7) Ilepeuncnure cX0ACTBO U OTJIMUMS oniepaTopoB for u while.

7. Paboma ¢ eHeuHUMU NPEPbIBAHUIMU

1) Yto Takoe npepbiBaHuE?

2) Otnuuure npepbIiBaHus 0T 0OBIYHON TOAIPOrpaMMbl?

3) Haznauenue Tabauiibl BEKTOPOB MpEephIBAaHUN?

4) Iopsiiok BeI30Ba MOANPOrpaMMBbl 00paOOTKH PEephIBAaHUS?

5) CtpyKkTypa 3arojioBKa MpepsIBarolieil mporpaMmsel Ha s3bike Cu?

8.lllecmnaoyamupa3spsionvie matimepwl

1) HazoBuTe mMeHa 1 KOJIMYECTBO TaiMEPOB y 0230BOr0 MUKPOKOHTpOJLIEpa’?

2) Ilepeuncnure pyHKIUU TaliMepa?

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

4) UTo Takoe «o/ICYeT BHEITHUX COOBITUII?

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

IpakTuyeckue 3aHATHS

Heabio MpakTUUECKUX 3aHATUUN SIBISIETCS PEUICHHUE 3a7a4 110 TeMaTUKE 3aHSATHUS, BBITION-
HEHUE MOJATOTOBUTENIBHBIX Olepaluii, HEOOXOAUMBIX NJIsi MPOBEIEHUsl JabOpaTOpHBIX pPadoT,
TaKUX Kak: MpeaBapuTeNIbHbIe pacuéThl; MOA00p 3JEeMEHTHON 0a3bl; cOCTaBICHUE OJIOK-CXEM all-
TOPUTMOB; HAIMCAHUE UCXOJHBIX TEKCTOB IPOrpaMM.

Tembl IPaKTUYECKUX 3aHATUN:

5 cemecTp

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

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

3. Ilpoepammuposarnue 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 IIPOLIECCOp U OJIOK TMaMSITH.
BapuanTsl 3a1anuii
Tabnuia 7 — BapuanTsl 3ananuit

Peannzyemeble
oMmauasl | MOV AM ADD M MOV AM ADD M
Cxema SUB M MOV M,A MOV M,A SUB M
nporueccopa
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)
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| Cxema 3

| Bapuaut 3(a)

| Bapuanr 6(a)

| Bapuanrt 3(6)

| Bapuanr 6(6)

CE +1
‘ l

3.2 3agaHus 1Jisl IPOMEKYTOYHOH aTTeCTAlUH

CK.

Jatunk MoHeThl popmupyet B paspsaax nopra PINA kox B cooTBeTcTBUM ¢ Tabiuien

ITopT
BEOgA

A

D1 | Do

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

ATmegalls

3agaua Ne 1
CocraBuTh nporpammy pabOThl Pa3MEHHOIO aBTOMaTa, OJIOK-CXeMa KOTOpOro JaHa Ha
pUCYHKE. ABTOMAT MEHSET MOCTyHaromue 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 mopt PORTB nepenaercst konmuecTBo MOHET 0 50 KOTIeeK B TBOUYHOM 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 BBIKIIOYaeTCA,

3axkuraerca nnaukarop «Harpes 3aBepiuény.

|
|
[
| 4>\D
|
ﬂ@T'-IHIi 3anofiHeHWA

| TepmopaTumk

KypcoBoii npoekT

peanuzyercst B GopMe MPAKTUIECKON OITOTOBKU

Hcxoanblie JaHHBIE AJIS NMPOCKTHPOBAHUSA

MyneT ynpaeneHus

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

3agaTtuunk TemnepaTypsl
(noTeHUunomeTp)

Pa3paboraTe: anmapaTHyIO 4acTh U MPOTPaMMHOE 00ECTIeUeHUE CUCTEMBI YIIPaBJICHUS

TCXHOJIOTHYCCKUM ITPOLCCCOM.

MuKpOKOHTpOJUIEpHAs CHCTEMA YIPaBICHHs TEXHOJIOTHYECKUM MPOILIECCOM JIOJIKHA

o0ecreunBarh:

- yOpaBlieHUuE BCEMH peKUMaMH pabOThl TEXHOJIOTHYECKON YCTaHOBKU;

- TaJIbBAaHUUYECKYIO Pa3BsA3KY BXOJIOB U BBIXOJIOB CUCTEMBI YIIPaBJIEHUS OT MOJIEBBIX J1aT-
YHKOB M CUJIOBOT'O 000PYAOBAaHUS YCTAHOBKH;

- HAJIMYUE MOJICUCTEMbI TPOTUBOABAPUITHBIX 3AIIUT.
Kpowme Toro, B mpoekTe T0JIKHBI ObITH TPOU3BEIEHBI PACUETHI CUIIOBBIX KOMMYTHPYIO-

IIMX 3JIE€MEHTOB, ¥ BBIIIOJIHEH NOJ00p AATYMKOB, CHJIOBOTO KOMMYTHPYIOLIETO 000pYyI0BaHUS U

HCITOJIHUTEILHBIX MEXaHHU3MOB TEXHOIOTTUECKOMN YCTAaHOBKH.

OO0pa3ubl BApUAHTOB 3aaHU
3aganue Nel

Pazpabotats cucremMy yrpaBieHHs TOKPACOUYHBIM POOOTH3HUPOBAHHBIM KOMILIEKCOM.
1. MakcumanbHbINA X0 TEJIEKKHU ¢ AeTainbio 15000 MM, U3 HUX A0 ABEpEU CYIIUIbHON

kamepbl 13000 mMm. Paccrostnue mexny CT3 (cucteMoil TEXHUYECKOTo 3peHus) U podoTom Pl

- 3000 mm. TounocTs marunka nosoxxerus (JI1) - 4 mwm.
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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 IOKPAaCOYHOI0 KOMILIEKCa

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

nokpacounoi kamepe. [1o okonuanuu npoxoga CT3 ¢ CT3 BergaeTcs 8-pa3psaAHbIi IBOMYHBIN
KOJ - HOMEp MOJBEIICHHOH feTanu. Yepes 2 cek. mocie 3Toro 3akpeiBatrorcs 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 Tenexkoin 9000 Mm OT HavyasIa IBUAKEHUSI OTKPBIBAIOTCS BOPOTA B
CylIMIbHYIO Kamepy. [lociie mpuxona B CymMIbHYIO KaMEpPY MPOMCXOAMT OCTAHOB IPUBOJA
TEJEKKH, cienyer naysa 0.5 cek., 3aTeM oBOpaunBaeTCs HA OJJUH ILIar UMITYJIbCHBIN CYIIHIIb-
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 HCUE3HOBEHUSI HATIPSI-

KCHU.
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 IO MOPSIIKY 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 0003HAUYCHUSI:

M1 - DnekTpoaBuraTenb noabeMa miaThopMBbl;

JluckpeTHbIe JaTuyuKu nonoxxenus miatgopmel: BK1 - Hikaero; BK2 - BepxHero (ieBast
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 mnar-dopmsr; BKS u
BKG6 - B kpaitnem neBom nonoxxkenunn; BK4 u BK7 - B kpaitHeM npaBoM MOJI0KEHUH;

OM - sneKTPOMarHuT NPUBOJia 3aXBaTa rpysa;

M4 - snexTpoaBUTaTeNnb IPUBOAA KOJIEC;

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

Kanan cBs3u - cuctema cBsi3u € ieHTpaibHONH DBM - copepkuT nBa 8-pa3psiaHbIX peru-
CTpa: IePBBINA PETUCTD - paboyee MeCTo, OTKyNa 3a0paTh Ipy3, BTOPOU PETUCTp - pabouee Me-
CTO, Ky/la JOCTaBUThH TIpy3. B obeux perucrpax undopmanus e pasta 0.

Anroputm paboThI:

a) MicxogHoe cocTosiHUE.
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Pobot cTout y nmpousBoiapHOro pabodero Mecta, miuaTdopmMa OmyIieHa, 3aXBart B cPei-
HEM ITOJIOKEHUH, HIEKTPOMAarHUT 3aXBaTa OTKJIIOYEH.

0) PaGouwmii muk.

Bremnsit DBM B kaHam CBS3M 3aMKCHIBACT apec Pabodero MecTa, OTKya B3sTh TPY3 (B
Prl) u anpec paboyero mecrta, kyaa nocraButh rpy3 (Pr2). Eciu conepxxumoe peructpos Prl u
Pr2 He paBHO HYJIO, TPAHCTIOPTHBINA POOOT CUMUTHIBAET HOMEP Pabodvero mMecTa, r7ie OH Haxo-
TUTCS, U JBWXKETCS B CTOPOHY Pabouero mecta, ykazanHoro B Prl. Jloitns mo aToro mecra,
OCTaHaBJIMBaETCs U mogHUMaeT riargopmy. Ecnu agpec B Prl - yeTHbIi, KOHTPOIMPYETCS TIPa-
Basi CTOPOHA (TPaBasi CTHIKOBKA), €CJTM HEYETHBIN - JIeBasi CTOPOHA, 3aTEM 3aXBaT BBIIBUTACTCS
BIIPaBo (WJIM BIIEBO) 710 KOHIA. BKiTloyaeTcs »JIeKTpOMarHuT 3axBaTa M 3aXBaT BMECTE C Ipy-
30M BO3Bpainaercs B cepeaunHy miatdopmel. [locie gero muaTdopma omyckaercsi, SIeKTpoMar-
HUT BBIKJIIOYACTCSI U TPAHCIIOPTHBIN POOOT HAUYMHAET JBHKEHHE K PaboyeMy MecCTy, KOJ KO-
toporo 3anaH B Pr2. Ilo npuxony k s3Tomy pabouemy mecty (koHtpoaupyercs CT3) minardopma
C TPY30M IOJIHMMAETCS], CHOBA BKJIFOUAETCS ANEKTPOMArHUT U 3aXBaT C TPY30M JIBHXKETCSI BIIpa-
BO (€C/H ajpec YeTHBIN) UK BJICBO (eciu ajpec HeueTHbIN). [1o mocTimkeHnn KpaitHero moso-
YKEHUS DJIEKTPOMArHUT BBIKIIIOYAETCs, 3aXBaT Oe3 rpy3a BO3BpalllaeTcs Ha3aj Ha CePeuHy
ratdopmsl, matdopma omyckaercs, oonyIstores peructpsl Prl u Pr2 kanana csizu. Luxi
3aBEPILEH.

1. IlpeqycMoTpeTh MaKCUMaIbHO-TOKOBYIO 3aIIUTY U 3aIUTY OT CHUKEHUS HAIIPSKEHUS
Ha aKKyMYJISITOPHBIX Oatapesix.

2. JIBwkeHHe 3axBaTa U miaT@opmbl 3aBepiaercs nays3oi 0.5 cex. BkitoueHue 1 BbI-
KJIFOYEHHUE JIEKTPOMAarHuTa 3axBaTa 3aBepiiaercs nay3oil 1 cex. Hauamo nqemwxenus naysa 0.2
CeK.

3. Hanpspxkenue nutanust podota 24 B. MomnHocTs 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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