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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 mpodeccuoHanbHON 00pa3oBaTeIb-
HOU nporpamMmmsbl IOATOTOBKHU «ABTOMaTI/ISaHI/IH " YIIPaBJICHHUC TCXHOJIOTMYCCKUMU ITPOLICCCAMU»»
110 HaIpaBJICHUIO MOATOTOBKH «27.03.04 YpaBieHHe B TEXHUUECKUX CUCTEMAX).

3anaun [Ipuobperenue cryneHTaMH MPaKTUYECKUX HABBIKOB Pa3pabOTKH ammapaTHbIX
AUCITUIITINHBI Y IPOTPAMMHBIX CPEJCTB MUKPOIIPOIECCOPHBIX CUCTEM YITPABJICHUS.
OcHoBHBIE Cucrtembl cuucineHusi TU(POBBIX BBIYUCIUTENBHBIX YCTpOUCTB. OCHOBBI al-
pasfenst / TeMBI | reGpbl JIOTHKH.
AUCHHTUTAHDI OCHOBHbBIC Y311l M TMPUHIUIBI OPraHU3alUU U(POBBIX BBHIYUCIHTEIBHBIX
YCTPOMCTB.
ApXUTEKTYpa M HHU3KOYPOBHEBOE NPOTrpaMMHUpPOBaHUE 0a30BOTO MHUKPO-
KOHTpOJIIEPA.

[IporpaMMupoBaHre MUKPOKOHTPOJIJIEPOB Ha SI3bIKE BBICOKOT'O YPOBHH.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUeHMsI 1O JUCIHUNJINHE (MOYJIIO0),
COOTHECEHHBIX € IVIAHUPYEMBbIMH pPe3yJIbTaTaMu 00Pa30BaTeJIbHON MPOrPaMMbIl

IIponiecc  u3ydeHuss auCHMIUIMHBL  «MHUKpPOIPOLIECCOPHBIE  YCTPOMCTBA  CHUCTEM
yIpaBJICHUS» HalpaBleH Ha (OPMHUPOBAHUE CIEAYIOIIUMX KOMIIETEHIMH B COOTBETCTBHM C
@I'OC BO u ocHOBHOM 00pa3oBaTenbHON IporpaMmMoii (Tadnuna 1):

Tabmuma 1 — KomneTeHuy u HHANKATOPHI UX TOCTHKCHUS

Kox u HaumenoBanue
KOMIIETEHIINH

WNHIuKaTOpBI JOCTUKEHUS [Inanupyemslie pe3ynbTaTsl

00y4eHUS IO TUCIIUILTAHE

[Ipodeccuonanpubie

IMK-2 Cnocoben pas-
pabaTeIBaTh CpeICTBa
aBTOMaTu3alm U MeE-
XaHU3AlUU TEXHOJIO-
THYECKHX TPOIECCOB
MEXaHOCOOPOUYHOTO
IPOM3BOJICTBA

4 cemecTtp

I1K-2.1 3naer cpeacrBa aBTOMa-
TU3allu U MEXaHU3alluN TCXHO-
JIOTHYECKHX, ITOBEMHO-
TPAHCIOPTHLIX, IOTPY304HO-
pa3rpy304HbIX ONEpaluid

Brnaneer cxemoTexHUKoOW mud-
pOBBIX CUCTCM aBTOMATUKHU.

5 ceMecTp

[1K-2.2 YmMeeT onpenenars uc-
I10JIb30BATh Cpe,Z[CTBa aBTOMAaTHu-

HmeeT HaBbIKM BHIOOpA U MTPOEK-
TUPOBAHHUS alllIapaTHON YacTH

3aIM ¥ MEXaHU3aluu TEXHOJIO-
THYECKUX TPOIIECCOB

I1K-2.3 Brnaneer HaBLIKAMH IIO-
UCKa 1 BbIOOpA MOZETIeH CpeaCTB
aBTOMATHU3AIMN ¥ MEXaHU3ALNH
TEXHOJIOTUYECKUX MPOIIECCOB

CHCTEMBI yIIPaBJICHUS TEXHOJIO-
THYECKUM TIPOLIECCOM.

HNmeet HaBBIKHM pa3pabOTKH MPO-
IpaMMHOT0 00ecIieYeHus 1 aHa-
732 )KU3HEHHOTO IHKJIA TTPO-
IPaMMHOT'0 00€CIICUEeHUsI CHCTEM
yIIPaBJICHUS] TEXHOJIOTHYECKHUMU
IPOIIECCaMH.

3 MecTo nucuMIMHBI (MOIYJIsI) B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMmbl
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JucuumimHa « MUKpOIpOLeCCOPHBIE YCTPONCTBA CUCTEM YIIPABICHUSI» N3Yy4aeTcs Ha 2,
3 Kypce, 4, 5 cemecTpe.

JlucuumiuHa BXOAWUT B cocTaB 0oka 1 «JlucuumiuHel (MOTYTN)» U OTHOCHTCS K 0a30-
BOM YacCTH.

J1is OCBOCHUS JUCITUTILIMHBI HEOOXOIMMBI 3HAHWSI, YMEHHSI, HABBIKU U / WIIN OTIBIT MPaK-
TUYECKOU JeATETHHOCTH, C(OOPMUPOBAHHBIC B MPOIECCE U3YUCHUS AUCITUTUIHH / TIPAKTHK:
«OIJIEKTPOHUKA.

[IpakTrueckast MOArOTOBKA peain3yeTcsl Ha OCHOBE:

[Ipodeccuonanpusiii crangapt 28.003 «CIIELIUAJINCT 11O ABTOMATU3ALIN U
MEXAHU3AILINY MEXAHOCBOPOUYHOI'O ITPOU3BOJICTBAY.

O6o00menHas TpynoBas GpyHkius: B ABTromaTuzanus 1 MeXaHHU3aIus TEXHOJIOTHUECKUX
MPOIIECCOB MEXaHOCOOPOYHOTO MPOU3BOJICTBA.

H3-1 Tumbl 1 KOHCTPYKTHBHBIE OCOOCHHOCTH CPEACTB aBTOMATU3AIMHN M MEXaHHU3AIUN
TEXHOJOTHYECKHX, TIOJbeMHO-TPAHCTIOPTHBIX, IOTPY30YHO-PA3TPy30uHBIX oneparuii, H3-2
TexHonornueckrue BO3MOKHOCTH CPEJCTB ABTOMATU3ALMY U MEXAHU3AIIUH TEXHOJOTMYECKHX,
MOAbEMHO-TPAHCIIOPTHBIX, MOTPY304HO-PA3rPY30UHBIX ONEpallHil.

4  Copep:xkaHue TUCUHILUIMHBI (MOIYJIs1), CTPYKTYPHPOBAaHHOE MO TeMaM (pa3/aejiam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKa/JleMHYeCKHUX YaCOB U BU/I0OB
yueOHo# padoTbI

O6m1ast Tpya0eMKOCTh (00BEM) AUCITUILIMHBI COCTaBIsAeT 9 3.€., 324 4., B TOM 4HCIIe KOH-
TakTHas paboTa oOyuaronmxcs ¢ npenojasareneM 147 4., mpoMeKyTodHas arTecTanus B opme
3aueTa ¢ OIEHKOM, caMOCTOsATeIbHas padoTa o0ydaromuxcs 177 4., B T.4. KypCOBOM MPOEKT 3 .

Ta6mmia 3 — CTpykTypa U cofiep>kaHue TUCIIUIUIMHBI (MOJTYIIS)

Bunsl yueOHOM paboThI, BKIIIOYAsk CAMOCTOS-
TEIBHYIO PAa00Ty 00yJaIOIIUXCS U TPYI0EM-
KOCTb (B yacax)
KonTtakTHas pabora
MpenoaaBaTelisi ¢ 00yJaroIu-
MUCS I
HanmenoBanue pa3zienoB, TEM U COJEPKAHUE Jleknuun | Cemunap- | Jla-
marepuaia CKHue 6opa | U e
(mpaktu- | pa- | K Z[T P
4ecKue Top- | P Te C
3aHATHUSI) | HBIE or
3aHs
HS-
TS
Tema 1 [IpeacraBnenue 1aHHBIX B IU(PPOBBIX 2 2 4
BBIUMCITUTENBLHBIX YCTPOUWCTBAX.
Tema 2 [lonarue mornueckoi mepeMeHHoON 1
Jgoruyeckor pyHKuMuU. Jloruueckue oneparum.
[Tosryuenue JIOrMYECKOro BeIpakeHus Mo Tab- 4 4 4
JM1Ie UCTUHHOCTHU 1 oOpartHas 3a1a4a. [loctpo-
€HHUE CXEMBI I10 JIOTUYECKOMY BBIPAXKEHHUIO U
oOparHas 3a/1a4a.
Tema 3 [ToHaTHE KOMOMHAITMOHHON JIOTAYE- 5 5 4
cKoii cxembl. JlemmdpaTop U MyIbTUILIIEKCOD.




HanmeHoBaHHE pa3/ieiioB, TEM U COJICpIKaHUE
marepuasa

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aroIuXcs U TPYAOEM-
KOCTb (B yacax)

KonTtakTHas pabora

MpenoaaBaTelisi ¢ 00yJaroIu-

MHUCHA

Jleknuu CemuHap-
CKHUe
(mpakTu-
YEeCKUe
3aHATHUSA)

Jla-
6opa
pa-
TOp-
HBIC
3aHs
HS-
THA

oA

po

aT
TC
CT

(@R N

Tema 4 [Tonycymmarop. Cymmarop. MHoro-
pa3psAaHbINA ABOMYHBIN cymMmaTop. Peanusanus
OIepalyy BIYMTAHUS HAa 6a3e MHOTOpa3psiIHO-
ro JBOMYHOI'O CyMMaTopa.

Tema 5 Tpurrepsl. Tunsl Tpurrepon. Omnpene-
JICHHUC. Ta6n1/1ua HCTHHHOCTH. CXEMOTEXHMKA.
Bpemennsbie auarpaMmbl paboTHI.

16

Tema 6 Peructpsl u cuetunku. Kimaccuduxa-
nus. CxemorexHuka. [Ipunnun paboTel mapai-
JIEJIBHOTO PErUCTPa U CYMMUPYIOLIETO CUETUH-
ka. Bpemennas nuarpamMmma paboTbl CyMMUPY-
IOLIETO CUETYHKA

Tema 7 CxeMOTeXHHKA MOCTOSTHHOM M oTepa-
TUBHOM NaMsTH. [IopsAa0K CUNTHIBAHUS U 3aIlU-
CH MOCTOSIHHOM M onepatuBHOU nmamsitu. [ pa-
dbudeckre 0003HAUCHUSI MUKPOCXEM ITAMSITH.

16

Tema 8 HaznaueHne OCHOBHBIX (DYHKIIMOHAIIb-
HBIX y3JI0B IIEHTPAJIBLHOIO MPOIeccopa.
PaGouwnii ukn nporeccopa. MamMHHBIA [HAKIL.
MammnanbIi TakT. [loHsITHE MUKPOKOMAHBI.

12

Tema 9 Ipunun paboTsl mporeccopa.
Opranu3anus yCTpoWCTBa yIpaBieHUs Ha 0aze
AaBTOMATa C KECTKOM JIOTUKOM.

16

Tema 10 Knaccudukanust u 6a30BbIe apXHTEK-
TYpBI MUKPOIIPOIIECCOPHBIX cucTeM: ["apBap-
cKasi apxuTekTypa; apxutekrypa ®on Helimana
(Crendopnackas apxutektypa). Haznauenue
dbyHKIMOHATBHBIX Y3708 MIIC.

Tema 11 O6mue xapakTepuCcTUKHU, PYHKIIHO-
HaJIbHBIM COCTaB, apXUTEKTypa Sapa U OPTaHH-
3a1us TaMaTu 6a30BOro MUKPOKOHTPOJLIEPA.

Tema 12 KpaTtkoe onucanne KOMaH] si3bika Ac-
cemoep.

Tema 13 [TopTel BBOJA-BBIBOIA

Tema 14 [lupextussl si3bika Accembmuep. [pué-
MBI IPOTPAMMHUPOBAHUS Ha si3bIKe AccemOep

Tema 15 Kpatkuit 0030p SI36IKOB MPOTPAMMH-

N B> (N B
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Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aroIuXcs U TPYAOEM-
KOCTb (B yacax)
KonTtakTHas pabora
MpenoaaBaTelisi ¢ 00yJaroIu-
MUCS
I1
HanmenoBanue pa3zienoB, TEM U COJEPKAHUE Jlekuun | Cemunap- | Jla- o
marepuasia CKHue 6opa | U 113/[ C
(mpaktu- | pa- | K | P
aT
YecKue Top- | P Te C
3aHATHUS) | HBIE
CT
3aHs
HS-
TS
pOBaHUsI MUKPOKOHTpOuIepoB. CTpykTypa Cu-
nporpamMmMbl. OObsIBICHNE IEPEMEHHBIX.
Tema 16 Oneparuu ¢ nepeMEHHBIMH U PETH- 4 4 16
CTpaMH.
Tema 17 Oneparuu u onepatopsl sizbika Cu. 4 2 4 8
Tema 18 OyHkuny Moabp30BATENS U MPEPHIBA- 4 2 4 8
Hust. Cuctema npepbIBaHUl
Tema 19 Taitmepsl 4 2 4 16
Tema 20 Ananoro-unppoBoii mpeodpa3oBarTeb 4 2 8
UToro 64 16 64 | 3 177
10 JHCHMIJIHHE

5 OuneHoYHbIE CPEACTBA IS NPOBEICHNS TeKYLIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTaluy 00y4aloImMXcs 10 AUCHHUILINHE (MOLYJII0)

@OH/I OLIEHOYHBIX CPEJCTB ISl IPOBENEHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U MpO-
MEXKYTOUHOU aTrTecTauuu npeacraniied B [Ipunoxenun 1.

[TosHBI KOMIUIEKT KOHTPOJIBHBIX 3aJaHUM WM MHBIX MaTepHaioB, HEOOXOIUMBIX IS
OIICHUBAHUS PE3yIbTAaTOB OOYUEHHUs MO JUCHUIUIMHE (MOIYJI0), MPaKTUKE XPAHUTCA Ha Ka-
benpe-pazpaboryrike B OyMakHOM M 3JIEKTPOHHOM BHJIE.

6 VYueOHo-MeToAMYecKOe W HHPOPMALUOHHOE o0ecneyeHHe JAUCHUIIUHBI
(MoayJis)

6.1 OcHoBHas JUTEpPaTypa

1. OcHOBBI MUKpPOIIPOIIECCOPHOM TeXHUKH: yueOHoe mocodue / B.A. Eropos. — Komco-
Mosbck-Ha-Amype: @I'BOY BO «KHAI'TY», 2017. — 129 c.

1) 2. MUKpOKOHTPOJUIEPHI JJIsl CUCTEM aBTOMATUKHU: Y4eOHOe mocoOue [DNeKTpOHHBIN
pecypc] / BomoBo3zoB A.M. — Bonorna : Undpa-Uuxenepus, 2016. - 164 c. // ZNANIUM.COM
. ANeKTpoHHO-OMOnmoteynas cucrema. — URL: http: // znanium.com/ bookread2.php?book
=232504 (nara obparmenust: 19.05.2021). — PexxuM 10CTyIa: 1O TOAIUCKE.

2) 3. [IpakTuueckoe pyKOBOACTBO IO MPOrpaMMHUpOBaHui0 STM-MUKPOKOHTPOJUIEPOB:
VYuebHoe mocobue [Dnextponnsiii pecype] / Topraes C.H., Tpuryo M.B., Mycopos U.C. -
Tomck: U3n-Bo Tomckoro monurex. yHuBepcutera, 2015. - 111 c. // ZNANIUM.COM : snek-
TpoHHO-OnOmmoreunas cucrema. — URL: http: // znanium.com/ bookread2.php?book =443646
(mara oopamenus: 19.05.2021). — Pexxum rocTyma: 1mo moAmucKe.
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6.2 [lomoJHUTEJbHAS JIUTEPAaTypa

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 ocTyma: mo moAIrcKe.

4) 2. Tlapteika, T. JI. Ilepudepuiiapic 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 : s1eKTpOoHHO-OMOIMOTEYHAS CH-
crema. — URL: http: // znanium.com/bookread2.php?book=537779 (nara oopamienus: 19.05.2021).
— Pesxxum tocTyna: no moJnucke.

5) 3. Apxurekrypa DBM U BBIUHCIUTEIBHBIX CUCTEM: YYEOHHK [ DJIEKTPOHHBIH pecypc] /
H.B. Makcumos, T.JI. ITapteika, N.H. Tlomos. - 5-¢ u3a., nepepad. u gon. - M.: ®opym: HUIL NH-
®PA-M, 2013. - 512 c. /[l ZNANIUM.COM : snekTponHO-OnbIHoTeynas cucrema. — URL: http:
/I znanium.com/ bookread2.php?book =294504 (mnara obparuerns: 19.05.2021). — Pexxum moctyma:
IO TTOJIITHCKE.

6.3 MeToauyeckue yKazaHus JJIsl CTYJAE€HTOB M0 OCBOEHHIO TUCIHIIINHBI

1. VccnenoBanue AMCKPETHBIX CXEM C IMOMOILBIO anredpbl 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 J1a00opaTopHOil 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 jgabopatopHoil pabdore mo Kypcy «OCHOBBI
MHUKponporeccopHor TexHukn» /Coct. B.A. Eropos. — Komcomoinbck-Ha-Amype: Komcomors-
CKui-Ha-AMype roc. TexH. yH-T, 2011. — 12c¢.

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

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

6. [IporpamMmmupoBanrne MUKPOKOHTPOJUIEPOB Ha si3bike Cu. Oneparopsl.: MeToauueckue
yKa3zaHus K 1abopaTopHOil paboTe 1o Kypey "MUKpOIpoIecCopHbIe YCTPOUCTBA CUCTEM yIIPaB-
aenus" /Coct. B.A.Eropos - Komcomonbsck-Ha-Amype: ®I'BOY BO «KHAI'TY», 2017. - 11 c.

7. BecrpoeHHslid aHaoro-nudgpoBoi mpeodpa3oBaTesib MUKpOKOHTpoiepa ATmega 128:
Metoaunueckue ykasaHus K JIabopaTopHOW paboTe mo Kypcy '"MHUKpONpOLECCOpHbIE yCTpOii-
ctBa cuctem ynpasieHuss" /Coct. B.A.Eropos, E.M.EpumoB - Komcomomnbck-Ha-Amype:
T'OYBIIO «KHAI'TY», 2008. - 11 c.

8. PaboTta ¢ BHENIHMMU NpEpBIBAaHUSAMU.: METOIMYECKHE YKa3aHMs K Jla-O0paTOpHOH pa-
6ore mo kypcy "MuKpoIpoleccopHbie 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 JlabopatopHoii padorte
o Kypcy "Mukponporeccopasie ycTpoicTBa cucrteM ympasienus" /Coct. B.A.Eropos - Kom-
comonbck-Ha-AMype: @PI'BOY BO «KHAI'TY», 2017. - 13 c.

6.4 CoBpemeHHble mnpodeccHOHANbHbIE 0a3bl JaHHBIX W HWHGpOPMaNMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NPH OCYIIECTBICHUH 00pPa30BaTeIbHOIO0
npouecca no JUCHUIINHE

1) znanium.com: 3JeKTPOHHO-OMOMMOTEYHAsE cucTeMa : cait. — Mocksa, 2021 — OO0
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«3nannym» — URL: http://www.znanium.com (mara o6pamenus: 01.06.2021). — Pexxum nocty-
na: JUIst 3apeTUCTPUP. TIOTh30BaTEIICH.

2) consultant.ru: nHpOPMAIIMOHHO-CIIPaBOYHAsI cHcTeMa «KOHCYJBTaHT TUTIOCY : CaWT.
— Mockga, 2021. — URL: http://www.consultant.ru (mata oopamenus: 29.04.2021). — Pexxum no-
CTyIa: JJIsl 3apETHCTPUP. TIOJIb30BATENCH.

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

6.5 IlepeyeHr  pecypcoB  MH(POPMAIMOHHO-TEJIEKOMMYHMKAINMOHHOI  CeTH
«HTEepHET», HEOOXOAMMBIX /1JIs1 0CBOECHHS THCIUIIJIMHBI (MOTYJIfA)

1) Datasheet ATmegal?8.- Paznen caiita «microchip.com». -
URL: https://www.microchip.com/wwwproducts/en/ATmegal28#datasheet-toggle (mara o6pa-
mernst: 19.05.2021).

2) Microchip Studio for AVR and SAM Devices 7.0.2542 Offline Installer. - Pa3nen caii-
ta «microchip.com». — URL: https://www.microchip.com/en-us/development-tools-tools-and-
software/microchip-studio-for-avr-and-sam-devices (nara o6pamienns: 19.05.2021).

6.6 JluneH3HOHHOE MPOrpaMMHOe obecrevyeHne, HCIoJIb3yeMoe MPHU
OCYIIeCTBJIEHUH 00Pa30BaTEIbHOI0 NMPoIecca Mo TUCIHUTLINHE

Tabmuua 5 — [lepeyeHp UCTIOIB3yeMOr0 IPOTPAMMHOTO 00eceueHUs

Haumenosanue 110 PexBu3UTEI

Microchip Studio for AVR and | CBobOogHast 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

7 OpraHM3alnMOHHO-TIeJaroruyecKue ycaoBus

Opranu3zanys o0pa3oBaTeIbLHOrO Mpoliecca perJaMeHTHpYeTcs yueOHbIM TUIAHOM U pac-
nMUcCaHUeM Y4eOHBIX 3aHATHH. SI3pIK 00ydeHwus (mperopaBaHus) — pyccKuid. J[ns Bcex BUAOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKUI Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIMBHIYaIbHONH 0Opa30BaTENbHOM TpPaeKTOpUM 00ydaro-
HIMICST UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOIIMX JUCHMILIUH U MPOo(ecCrOHAIbHBIX MOTY-
JIeil, OCBOEHHBIX B MPOIIeCcCe MPEANISCTBYIOMIET0 00yUeHus, KOTOPBI 0CBOOOXKAAeT 00yJaroIe-
rocs OT HEOOXOAUMOCTH UX TTOBTOPHOT'O OCBOEHUSI.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIi mpoliecc MpH MPENoAaBaHuN Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPAIIH-
IOWUOHHBIX, HHHOBAaIlMOHHBIX H I/IH(bOpMaI_[I/IOHHBIX OGpﬁSOB&TCHBHBIX TEXHOJIOTHH. TpaI[I/ILII/IOH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTHU TPEACTABICHBI JCKIUSIMH U CEMUHAPCKUMU (TIPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGpﬁSOB&TCHBHBIC TCXHOJIOTUHU HUCIOJIB3YIOTCA B BUIC IHUPO-
KOTO TIPUMEHCHUSI aKTUBHBIX ¥ HHTEPAKTUBHBIX ()OPM TpoBeeHus 3aHsaTHil. HpopMannoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMHM PEATU3YIOTCS MYTEM AaKTHBHM3AIMH CAMOCTOSTENBHOW PaOOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa3oBaTebHOMN Cpeie.

9.2 3aHATHSA JEKIIHOHHOT0 THIIA

JIeKIMOHHBIN KypC HpEAIoaracT CHCTeMaTH3MPOBAaHHOE M3JI0KEHHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.

Ha mepBoii niekim gekTop 0053aH MpeIynpeanTh CTYICHTOB, TPUMEHUTEIHFHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MOCOOHIM) OyA€T MPOYUTaH KypC.
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JleKMOHHBIN Kypc MOJDKEH JaBaTh HanOOJdbIINi 00beM MH(OpManu 1 oOecrednBaTh
Oostee TIIyOOKOE TIOHMMAaHHUE YUIEOHBIX BOIPOCOB NPH 3HAYUTEIHHO MEHBIIEH 3aTpaTe BPEMEHH,
9YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENbHOE U3YUEeHUE MaTepraa.

9.3 3aHsATHS CEMUHAPCKOTO THIIA

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

OcHoBHO# (hopMOIi POBECHHSI CEMHHAPOB SIBISIETCSL 00CYXIeHHe Haubosee mpooieM-
HBIX ¥ CIIO’KHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKkKe pa3d0op NMPHMEPOB U CHUTYyallMi B
ayJIUTOPHBIX YCIOBHsX. B 00s3aHHOCTH mperojaBaTessi BXOAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBAETCS 10 CIEAYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, TIpe/IIaraeMble MPETo/1aBaTeiIeM;

* y4acTue B IUCKYCCHUSX;

* BBIITOJTHEHHUE MTPOCKTHBIX U MHBIX 3a/JaHUH;

* ACCHUCTUPOBAHME MPENOIABATENIO B POBECHUN 3aHATHI.

OtBeT 0KEH OBITH APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha HCTOYHUKHU.

JloKmaapl ¥ ONMOHUPOBAaHHUE JOKIAJO0B MPOBEPSIOT CTEHEHb BIIAJACHUS TEOPETHUYECKHM
MaTepHajoM, a TaKXkKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUI.

OueHnBaHue 3aJaHU, BBIIIOJIHEHHBIX HA CEMHHAPCKOM 3aHSTHUH, BXOAUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTrosiTesibHas padoTa 00yYAKOIIKUXCS O JUCHUIIMHE (MOTYJIIO)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC aKTUBHOTO, IEJIEHAIPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOIO Yy4acTus Ipenoja-
BaTeNs, XapaKTEPU3YIOIIUICS NPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKOH pe3ysbTaToOB AEATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocTosTeNEHON PaOOTHI:

- CHCTEMaTH3alysl U 3aKPEIUICHHUE MOTYYCHHBIX TCOPETUUECKUX 3HAHUNA M MIPAKTUYECKHUX
YMEHUU CTYICHTOB;

- yri1yOJieHHe U pacIlipeHue TEOPEeTHUECKUX 3HaHU;

- (hopMHUpOBaHNE YMEHUH HUCIOIB30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

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

- (hOpMHUPOBAHHUE CAMOCTOSITEIFHOCTH MBIIIUICHUS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CAMOPEATIN3alluu;

* pa3BUTHUE UCCIIEA0BATEIbCKUX YMEHUHN U aKaIEeMUYECKUX HABBIKOB.

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

TexHoorust opraHu3any CaMOCTOSTENIbHOW pabOThl CTYJCHTOB BKJIIOUAET MCIIOJIb30Ba-
HUE UH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposib pe3ynbTaToB BHEAYIUTOPHOW CaMOCTOSITEIHHOM PabOTHI CTYJEHTOB MOXKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WJIM CMELIaHHOM (opme.

CryneHTsl JOJKHBI HNOAXOAUTH K CAMOCTOATENBbHOM paboTe Kak K HauBa)kKHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PAa3BUTUSA TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €IMHCTBA B3IJIAJ0B Ha
OTJEJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHsI OIIPEEICHHBIX HABBIKOB U MCIIOJIb30BaHUS Ipodec-
CHUOHAJIbHOU JIUTEPATYpHI.



9.5 MeToanueckne yka3aHus JJjis 00y4arUIUXCH M0 OCBOCHH I TUCHUTLINHBI

[Tpy M3y4yeHUM NUCHUIUIMHBI OOYYalOUIMMCS IIe1eCO00pa3HO BBIMOIHATH CIEAYIOLINE
PEKOMEH/IallUH:

1. U3yuenue yaeOHON JUCITUTIIMHBI TOJDKHO BECTUCh CHCTEMATUUYECKH.

2. Ilocne u3y4yeHHus Kakoro-aubo paszzierna 1mo ydyeOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHAYETCs 0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OTPECIICHNUs, TIOHATHUS pa3Jie-
na.

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

4. Bcs TemaTuKa BOIMPOCOB, M3YYae€MbIX CaMOCTOSITENIBHO, 33a€TCs Ha JIKIUAX MPerno-
naBateneM. VM ke MaroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBh M3JAHHBIC B MEPHOTUICCKON
Hay4YHOM JuTepaType) 11t 0oJiee AeTalbHOro MOHUMAaHMS BOIIPOCOB, 03BYYEHHBIX HA JICKIUH.

[Tpu camocTosTeHHON TPOPAbOTKE Kypca 00yUdaromInecs JOKHBIL:

* IPOCMAaTPUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

* IOBTOPUTHh 3aKOHCHEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHSATHH MaTepHall U JIONOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOM TEME JTUTEPaATYpHhI;

* U3yYUTh PEKOMEH]IOBAHHYIO JINTEPATYPy, COCTABIISITh TE3UCHI, aHHOTAI[UU U KOHCIIEKTHI
Haubosee BaKHBIX MOMEHTOB;

* CaMOCTOSITEJIbHO BBITIOJIHATH 33JIaHUsI, AaHAJIOTUYHBIE MPEJJIaraéMbIM Ha 3aHITHUSX;

* MCIIOJIb30BAaTh JUIsl CAMOIIPOBEPKHU MaTepuabl (OH/IAa OLIEHOUYHBIX CPEJICTB.

B xone JeKHHOHHBIX 3aHATHH HE00XOAMMO BECTU KOHCIIEKTHPOBAaHUE y4eOHOro mare-
puana. OOpamniaTh BHUMaHHE Ha KaTeropuu, GOpPMYIHPOBKH, PACKPBHIBAIOIIUE COACPIKAHUE TEX
WIM MHBIX SIBJICHUM U IPOLIECCOB, HAYYHBIC BBIBOJBI U IPAKTUYECKHE PEKOMEHJAIUH, ITOJIO0XKH-
TEJIbHBIA OIBIT B OPAaTOPCKOM HCKYyCCTBE. JKenaTenbHO OCTaBUTh B Pa0OYMX KOHCIEKTaX MOJI,
Ha KOTOPBIX J€JIaTh MOMETKH U3 PEKOMEHIOBAHHOW JINTEPATYPHI, TOMOIHAIONIME MaTepral Ipo-
CJIyIIAHHOH JIEKIIMH, a TaKXKe MOAYEPKHUBAIONINE OCOOYI0 BaXKHOCTh T€X WM MHBIX TEOpETHYe-
CKHX TOJIOKE€HUH. 3aaBaTh MPENOAaBaTeI0 YTOYHSIIONIME BOIPOCH C LENbI0 YICHEHUS TEOpe-
TUYECKUX ITOJIOKEHUH, Pa3PELICHUs] CIIOPHBIX CUTYALUH.

IIpu moAroTOBKE K MPAKTHYECKUM 3aHATHAM HAYMHATH HAJ0 C U3yYEHHUS! PEKOMEH0OBAH-
HOU nuTeparypsl. Heo6X01MMO MOMHUTE, YTO Ha JIGKIIMK OOBIYHO paccMaTpUBAETCs HE BECh Ma-
TEpHal, & 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 SBJICHUH U (PAKTOB, YICHEHHE MPAKTUYECKOTO MPUIIOKEHHUS PACCMAaTPUBAEMBIX TEO-
peTuyeckux BonpocoB. B mporecce 3Toi paboThl HEOOXOAUMO CTPEMUTHCS TOHSTH U 3alIOMHUTh
OCHOBHBIE TOJIOKEHUS PACCMATPUBAEMOr0 MaTepuana, IMPUMEPHI, MOACHAIOIINE €ro, a TaKKe
pa3o0parhbcsl B WIUTIOCTPATUBHOM MaTepHalle.

PacuérHo-rpadmueckas padora opueHTHpPOBaHA HAa (JOPMUPOBAHHE M PA3BUTHE y 00Y-
YalOIIMUXCs YMEHUN U HABBIKOB IIPOEKTUPOBAHMS U IIPEICTABICHUS PE3YJIBTATOB UX MPOCKTHOU
JEATEIBHOCTH C YYETOM M MCIOJB30BaHUEM JIEHCTBYIOIINX HOPMATUBHBIX U METOAMYECKUX JI0-
KYMEHTOB YHUBEPCHUTETA.

B xone paboThl CTYJEHTHI 3aKPEIUISIOT TEOPETUUYECKUE 3HAHUS, MONIyUYeHHbIE TIPU HU3yde-
HUM JUCLUIUIMHBI, TIy0>Ke 3HAKOMSTCS C alnapaTHON opraHu3alyed M NMpUHLUIAMH PaOOoThI
U(PPOBBIX BHIYUCIUTEIBHBIX YCTPOUCTB.

B mepuon paboter Ham PI'P cryaeHTBH moiy4daroT MpakKTHYECKHE HABBIKH MOJICIHLHOTO
IPOCKTHUPOBAHUS HU(PPOBBIX BBIYUCIUTEIBHBIX YCTPOUCTB. PacuerHo-rpaduyeckas paborta
MO3BOJIAET JIy4Yllle IOHATH U YCBOUTH B3aWMOCBS3b JJIEMEHTOB BXOIIIMX B COCTaB MHUKPO-
KoHTpoJuiepa. CTyOeHTBl ydarcs HpPUHUMATh OOOCHOBAaHHBIC PpEIICHUS IIyTeM CpaBHEHUS
BapUAHTOB, JIOTMYECKHUX CYKICHHM, PAaCCMOTPEHHMS OCHOBHBIX TEOPETHMYECKHX IOJIOKECHUM;
YMEHHMIO KPaTKO U TOYHO M3JIaraTh XOJ PELIEHUS.
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[Tpu BeIONTHEHNUU PabOTHI CTYECHTHI TNIYOKe N3YYar0T OCHOBHYIO H CIICIHATBHYIO JTUTEPa-
Typy 10 HU(PPOBOIl MUKPOCXEMOTEXHUKE U MPUHIUIIAM OPraHU3aIMH IU(PPOBBIX BHIYUCIUTENb-
HBIX YCTPOUCTB, y4aTcsi paboTaTh CO CIIPABOYHUKAMHU.

[losicHutenpHast 3amMcka JOJDKHA COJEP)KaTh: BBEIEHHE, BapHAHT 33JaHUS, OCHOBHYIO
4acTh (pacdeThl CO BCEMH MOSICHEHUSIMH, CXEMBI pa3paboTaHHBIX y3JI0B MUKPOKOHTPOJLIEpA, pe-
3yJbTaThl MOJICTUPOBAHUS MUKPOKOHTpoJUiepa Ha DBM), 3akitoueHne U CIUCOK MCIOIb30BaH-
HBIX UCTOYHUKOB. OCHOBHYIO YaCTh, COTJIACHO TPEOOBAHUSAM TEXHHUECKOTO 3aJaHMs, pa30UBaIOT
Ha paszieibl U MOJpa3zesbl, Ha3BaHWE KOTOPBIX JIOJDKHO COOTBETCTBOBAaTh MX OCHOBHOMY CO-
JIeP>KAHMUIO.

Brimonnennsiii Bapuant PI'P nomkeH ynoBIeTBOpATH HOPMATHBHBIM JOKYMEHTAM YHU-
BEPCUTETA, C KOTOPHIMU MOYKHO O3HAKOMHTHCS B OTJENI€ CTAHIAPTU3AIMH WK Ha caliTe YHUBEP-
cuteta. OTCTYIUIEHHS] OT YKa3aHHBIX TPEOOBAHUN MOTYT CIYXHUTh OCHOBaHHEM [Isl BO3Bpara
MPOEKTa Ha UCIPABJICHHE.

KypcoBoe npoexTupoBaHHe OpUEHTHPOBAHO Ha (GOPMUPOBAHHUE U PA3BUTHE y O0yUaro-
HIMXCSl YMEHUN M HABBIKOB MPOEKTHUPOBAHUS U MPEACTABICHUS PE3yIbTaTOB UX MPOEKTHOMU Jies-
TEIbHOCTU C YYETOM U HCIIOJIb30BAHHEM JIEHCTBYIOIIUX HOPMATUBHBIX U METOJIUYECKUX JIOKY-
MEHTOB YHUBEPCHUTETA.

B xoz1e KypcoBoro npoeKTUpOBaHUs CTYACHTHI 3aKPEIUISIOT TEOPETUUECKHIE 3HAHUS, MOITY-
YCHHBIC TIPU U3YYCHHUH TUCIUIUIMHEI, TITY0’Ke 3HAKOMSTCS C MPAKTUYECKHUMH METOJaMU pa3pa-
OOTKH CHUCTEM YIPABIICHUS TEXHOJIOTMUYECKUMHU YCTAaHOBKAMHU.

B nepuon paGoTel Hax KYpCOBBIM MPOEKTOM CTYACHTHI MOTYYalOT MPAKTHUYECKUE HABBIKU
MPOEKTUPOBAHUA alIAPAaTHOW M MPOrPAMMHON YacTel MHUKPOKOHTPOJUIEPHOW CHUCTEMBI yIpaB-
JIeHUsI, BEIOOpA JATYUKOB M MCHIOJHUTEIBHBIX MEXaHU3MOB, TPOU3BOIST PACYET U BHIOOP CHIIO-
BOTO KOMMYTHpYIOIIEro obopynoBaHusi. Pabora Haj KypCOBBIM MPOEKTOM IO3BOJISET JIy4Ile
MOHSITh ¥ YCBOUTH IIPHUHIIUIIBI OPTaHU3AIUN [IU(PPOBBIX yINPaABISIFOMKX cucTeM. CTyIEHThI y4at-
Csl IPUHUMATh OOOCHOBAHHbBIC PELICHUSI TyTEM CPaBHEHHUS BapUAHTOB, JIOTMUECKUX CYXIACHUM,
pPaccCMOTPEHUSI OCHOBHBIX TEOPETHUECKUX MOJIOKEHUH; YMEHUIO KPAaTKO U TOYHO M3JIaratb XOJ
pelieHus.

[Tpu mpoeKTUPOBAHUHU CTYIEHTHI TNIyOKe N3YYatOT OCHOBHYIO U CHEIHAILHYIO JTUTEPATYPy
CXEMOTEXHHUKE U MPOrpaMMHUPOBAHUIO MUKPOKOHTPOJUIEPHBIX CHUCTEM YIIpaBJICHHMs, ydaTcs pa-
00oTaTh CO CIpaBOYHHUKAMH. Bce 3TO MO3BONSIET BECTH MPOCKTUPOBAaHUE ITU(POBON YIPABISIO-
1IEH CUCTEMBI C HHKEHEPHOW MO3UIIUH.

KypcoBoii MpoeKT cOCTOUT M3 MOSICHUTENLHOW 3amuCKu U Tpaduueckoi yactu. [losicHu-
TebHasl 3aMucKa JOJKHA COAepkKaTh: BBEJCHHE, TEXHUUECKOE 3a/laHue Ha IPOEKTUPOBAHUE, OC-
HOBHYIO 4acTh (3Tambl MPOEKTHUPOBAHUS M PACUETHI CO BCEMH MOSICHEHUSMH), 3aKJIIOUCHUE U
CIIMCOK HMCIOJIb30BaHHBIX HCTOYHUKOB. OCHOBHYIO YaCTh, COTVIACHO TPEOOBAHUSIM TEXHUYECKOTO
3a/laHus, pa3OUBAIOT HA pa3JeNbl U MOApa3/ieibl, Ha3BaHUE KOTOPBIX JOKHO COOTBETCTBOBATH
UX OCHOBHOMY COJIEpP KaHMIO.

[TosicHUTENBHYIO 3aMKMCKY MPEACTABISIOT K 3aluTe B cOpourtopoBanHoM Bujue. [Ipumep-
HBII 00beM nosicHuTeNbHOM 3anucku 40 — 50 c.

I'padmueckas gacTh JOMMHKHA CONEPHKATH:

—  CXEeMY JJIEKTPUUYECKYIO PUHIUIHATBbHYIO (hopmaT A3);
— TIepeveHb 2JIeMeHTOB (hopmat A4).

BoimonHeHHBIH KypcOBOW MPOEKT JOHKEH YAOBIETBOPATH HOPMATUBHBIM JOKYMEHTaM
YHUBEPCUTETA, C KOTOPHIMU MOXHO O3HAKOMHTHCS B OTJEJ€ CTaHJIApPTU3ALMHM WM Ha caite
yHHuBepcuTeTa. OTCTYIJICHUS OT YKa3aHHBIX TPeOOBaHMM MOTYT CIIY)KHTh OCHOBAaHUEM JIJISl BO3-
BpaTa IPOEKTa Ha UCIPABJICHHE.

8 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecreyeHnsl, HeOOXOAMMOro JAJIsi  0CY-
1IeCTBJIEHUS1 00Pa30BaTEJIbHOI0 MPOLECcca Mo JUCHUILINHE (MOYJII0)

8.1 YueOHo-1200paTOpHOE 000PYI0OBAHME
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Ta6muma 6 — [lepedyenp 06opyaoBaHus T1ab0paTOpUn

HaumenoBanue aynuropuu
Aynuropus Hcnons3zyemoe o6opyaoBaHue
(;1aGoparopun)
214/3 JlaGopaTopus aBTOMaTH3a- oTiagouHble maTel AS-megaM
LIUY TEXHOJIOTUYECKUX ITPO- MIEPCOHANIBHBIE KOMIIBIOTEPHI
1IECCOB

8.2 TexHuuyeckHe H 3JTeKTPOHHbIE CPeACTBA 00yYeHUs!

JlekniHOHHbIE 3AHATHA.

Aynuropuu Jisl IEKIMOHHBIX 3aHATUN YKOMILJIEKTOBaHbI MEOEINIbI0 M TEXHUUYECKUMHU CpPeJl-
CTBaMU OOY4YEHUS, CIY)KAIlUMU IS MpeJcTaBieHus ydeOHoi nHdopMaiu OONbIION ayauTo-
pun.

IIpakTHYeckne 3aHATHA.

Aynuropun sl MPAKTUYECKUX 3aHATHH YKOMIUIEKTOBAHBI MEOEIbI0 M TEXHUYECKUMU
cpeacTBaMu 00y4deHHUs (KOMITBIOTED).

JlaGopaTopHble 3aHATHSA.

s naGopaTopHbIX 3aHATUH Hcnonb3yeTrcs ayautopuss Ne 214 kopryc 3, ocHamieHHas
0o0opyIoBaHNEM, YKa3aHHBIM B Ta0JI. 6.

CamocrosiTesibHast padoTa.

[TomereHust 1yIsi CaMOCTOSATEIBLHON pabOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKITIOUEHHSI K ceTH «MHTepHEeT» U JOCTYIOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-
obpazoBarenbHO cpene KHATY:

- yuraneHbIli 3a1 HTh KHAT'Y;
- KOMITbIOTEepHBIE Kiacchl (aya. 214 kopiyc Ne 3).

11 Uuble cBexeHus

MeToanuyecKkue PEKOMEHAAIUHA IT0 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTSAMHU 310POBbA 1 UHBAJIUIAOB

OcBoeHMe NUCHUIUIMHBI 00YYaloIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbS
MOYET OBITh OPraHM30BaHO KaK COBMECTHO C APYTUMH OOYYaIONIMMHUCS, TaK U B OTACIBHBIX
rpynnax. [Ipeanonaratorcsi cnenuanbHble YCIOBUS AJIs MOTYYeHUsI 00pa30BaHUs 00yUYaroIIMMHU-
Csl C OrPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMHUTCSA C TICUXOJIOT0-(PU3UOTOTHIECKUMU
0COOEHHOCTSIMH O0YUaIOIIMXCSl WHBAIMIOB M JIMI[ C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPO-
BbsI, UHIUBUIYAIbHBIMUA TIPOTPaMMaMH peadMIMTAIlM WHBAIUIOB (MTpu Hanmuuuu). [1pu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOIHUTENbHAS MOAJEP/KKA MIPENogaBaHusl ThIOTOPAMHU, IICHXO-
Joramu, COIIMaIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAauusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce MpEIoiaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIE U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHH COIIMOKYJIBTYPHON peadHIUTAlUU C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTMMHU CTYZACH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOT0 KIIMMara B cryeHdeckoi rpymme. [Tonbop u
pa3zpaboTka yueOHBIX MaTepuajioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (hopMax: ayauambHOW, BU3YAJIIbHOM, C MCIOJB30BAHUEM CIHEIHAIbHBIX TEXHHUYECKUX
CPEICTB M MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuiMHebl aunamMu ¢ OB3 ocymecTBisieTcs ¢ MCNONb30BaHUEM CPEICTB
o0OydeHus OOILero U CrenuaIbHOro Ha3HAuYeHUs (MEPCOHANBHOTO U KOJUIEKTUBHOTO HCIOIb30-
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BaHUs1). MaTepualbHO-TEXHUYECKOE 00eCIeUeHHE MpeayCMaTpPUBAET MPUCTIOCOOIECHUE ayTUTO-
puii k Hy>xaam aun ¢ OB3.

®dopma MpoBEACHUS ATTECTAIMH IS CTYJACHTOB-UHBAIHIOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TICUXOo(pu3ndeckux ocooennocter. st cryaentoB ¢ OB3 npegycmarpuBaet-
cst jocTymHas (hopMa mpeIoCTaBlIeHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM OJJEKTPOHHOW Qopme (s JHUIl C HAPYLIEHUSMU OMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B TIYaTHOU (popMe MJIM IIEKTPOHHOU (popMe ¢ YBETUUCHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (JIs1 JIUII C HAPYIICHUSIMU CITyXa, PeUH, 3PCHHUS);

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

CryneHTaM C WHBaJIWJIHOCTBHIO YBEITUYHMBACTCS BpPEMsl Ha TMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakuX CTYIEHTOB MpeaycMaTpuBaeTcs HocTymHas ¢opMa MperocTaB-
JICHWSI OTBETOB HA 3aJIaHUsl, & UMEHHO:

- MICBbMEHHO Ha OyMare Wi HaOOpOM OTBETOB Ha KOMIBIOTEPE (IIJIs1 JIUIl C HAPYIICHHSI-
MU CllyXa, peun);

- BBIOOPOM OTBETa M3 BO3MOKHBIX BapUAaHTOB C UCIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEILHOTO allapara);

* YCTHO (17151 JIML C HAPYIIEHUSIMU 3pEHHS], OIOPHO-JBUTATEILHOTO allapara).

[Tpu HeoOxomuMOCTH 171l OOYYAIOIIUXCS ¢ HHBAIMTHOCTHIO TIPOIEAYypa OLICHUBAHUS Pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOAUTHCSA B HECKOJIBKO ITAIOB.
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