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PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

IIpomMblllJIEHHBIE KOHTPOJLIEPbI

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
[Tpodums DJIEKTPONPUBOA M aBTOMATHKA
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®dopma o0ydeHHst o4Has
OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 7
ayJIUTOPHBIE 3AHATUSL 63 Kypcosasi pabora 7
camocCTosATeNNbHas paboTa 85
4acoB Ha KOHTPOJIb 27

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 7 (4.1)
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Uroro ayn. 68 |68 [68 |68
KonraxtHas padoTa 68 |68 |68 |68
Cawm. pabota 85 |85 |85 |85
Yacel Ha KOHTPOJIb 27 127 |27 |27
HUrtoro 180 [ 180 | 180 | 180




IIporpammy cocraBui(u):

x.m.H., Ooyenm, backos C.H.

Pabouas nmporpamma
IIpoMbllIeHHBIe KOHTPOJLJIEPhI

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.02 DnekTposHepreTuka u 3IeKTpoTeXHUKa (puka3 Munobpuayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTrka u 31eKkTporexHuka, 13.03.02 23 DnexrposHeprerrka u anekrporexHuka [IpOIMuA.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2022, npotoko: Ne 30

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporoko:n Ne 30

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 12.03.2025 1., Ne3

PyxoBoauTens noapasaeneHus K.I.H., 101eHT Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | @opmupoBaHHe 3HAHUI O IPHUHIUIIAX IIOCTPOCHUS MUKpoTIporieccopHbIx cucteM (MIIC), MUKpoIpomeccopos u
MHUKPOKOHTPOJITIEPOB, UX (QYHKIIMOHUPOBAHUS, IPHOOPETEHUS HABBIKOB IPOrPaMMHUPOBAHUS, MOJISTHPOBAHUS U OTIAIKH
JNEKTPOHHBIX YCTPOUCTB HA MUKPOKOHTpPOJLIEpaX.

1.2 | 3agaun: GopMUPOBaHUE Y CTYINCHTOB HEOOXOANMBIX 3HAHUIA B 00JIACTH MOCTPOCHHUS MUKPOIPOLIECCOPHOI Oa3bl U aHAITU3
KOMaH/1, HCTIOJIb3yeMBbIX TIPH HACTPONKE MUKPOTIPOIIECCOPOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 |IIpou3BoICTBEHHAs MPAKTHKA

2.1.2 | Onekrpuyeckue U AIEKTPOHHBIE allllapaThl

2.1.3 | YueOHas npakTHkKa

2.2 Jucuuninubl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
NnpealecTByIIee:

2.2.1 ABTOMAaTH3aIUS TEXHOJIOTUYECKUX MIPOIECCOB

222 ABTOMaTPBPIpOBaHHBIﬁ OJICKTPOIIPUBO TUIIOBBIX IMPOU3BOACTBECHHBIX MCXaHU3MOB

2.2.3 |IloaroroBka K MpoLeAype 3alIMTHI 1 3alMTa BBITYCKHON KBATH(HUKAIIMOHHON paboThI

2.2.4 | IIpOMBIILIJICHHBIE CETH

3. PE3YJIBTATBI OBYYEHUMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-3: Cnoco0eH 3KCIIyaTHPOBATD 31eKTPOMEXaHHYeCKHEe CUCTeMbl M ABTOMAaTH3HPOBAHHbIE CHCTEMbI YIIPaBJICHUS
3JIEKTPONPHUBOI0B

3HaTb:

[1K-3-31 TexHMUECKNE XapaKTEPHUCTUKH, KOHCTPYKIIHOHHBIE OCOOCHHOCTH Pa3padaTHIBAEMBIX U HCIIOJIB3yEeMbIX TEXHHYECKIX
CpPeICTB

YMmerb:

TIK-3-Y1 npuMeHATs METObI IPOBEAECHHS KOMILIEKCHOTO TEXHUKO-9KOHOMHYECKOTO aHaNK3a A1l 000CHOBAaHHOTO IPUHSITHSA
penieHuit

Baagers:

[1K-3-B1 meronamu MMPOBCACHUA KOMIIJICKCHOTO TEXHUKO-3KOHOMUYCCKOT'O aHaJIn3a IJIs1 000CHOBaHUS MNPUHATHA peHIEHI/Iﬁ

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Boinoan
3aHATHSA TeM /BU] 3aHATHS/ / Kypc HHMKATOPbI H 31 sieMble
KOMIeTeHIMii pecypcbl padoThI
Pazgen 1. Paspea 1.
MuKpOKOHTPOJLJIEPHI.
O01ue cBeeHns
1.1 0O0630p MUKPOKOHTPOJIJIEPOB 7 8 ITK-3-31 ITIK-3- J.1
¢upmer SIEMENS. Cucrema V1IIK-3-Bl JI1.2J12.1
o0o3HaYeHHH JI2.2J13.2
MHUKPOKOHTPOJIIIEPOB D12223 54
SIEMENS. ApxutekTypa 25
MUKPOKOHTPOJLIEpa

SIEMENS. ApxutekTypa
A7pa MUKPOKOHTpOJIIEpa
SIEMENS. IlokoneBka
MHKpPOKOHTPOJIIEpa
SIEMENS. CtpykTrypHas
cXeMa MHKPOKOHTpOJLIepa

SIEMENS /JIex/

1.2 Cucrema o003HaUeHHH 7 4 IMK-3-31 TIK-3- | JI1.2J12.1J13. | I'pynnooe
MUKPOKOHTPOJLIEPOB V1IIK-3-Bl 1J13.2 3aHATUE
SIEMENS 30132 33 54
[HoxomeBka 25
MHUKpPOKOHTPOJIIEpA

SIEMENS /ITp/




1.3 Co3pnanue npoekra B TIA 4 MK-3-31 TIK-3- | JI1.2J12.2J13. | TI'pymnmoBoe P1
PORTAL" V1IIK-3-Bl 1J13.2 3aHATHE
31 352 33 54
/J1a6/ 25
1.4 AHanu3 anbTepHATUBHBIX 5 [K-3-31 IIK-3- J1.1
MHUKPOKOHTPOJUIEPOB IPYTHX V1 IIK-3-B1 JI1.2J12.1
IIPOU3BOAUTENEH. JI2.2713.1
UccnenoBanue muHOB JI3.2
MHUKPOKOHTPOJLIEpa D12223 54
SIEMENS. 25
JucaccembnupoBanue
IPOrpaMMHOTO KOZa Ha 6aze
TIA Portal /Cp/
Pazgen 2. Pazpen 2.
Perucrpni
2.1 ITamaTh IpOrpamMm. 8 TIK-3-31 IIK-3- | JI1.2J12.2J13.
OmnepaTHBHAs MaMATh. V1IIK-3-B1 2
DHeproHe3aBUCHMast MaMsTh 213253 54
naHHbIX. PaboTta ¢ mopramu 95
BBOJa-BbIBOJA. Peructp
cocrosiausg SREG. ®@naru
peructpa SREG. /Jlex/
2.2 Pabora ¢ mopTamu BBOIA- 5 ITK-3-31 ITIK-3- J.1
BBIBOJIA V1IIK-3-B1 JI1.2J12.1J13.
Peructp cocrosaus SREG 1J13.2
Mp/ 213233 54
35
2.3 Pa3paboTka peneiHbIX 4 TIK-3-31 TIK-3- JI1.2J13.1 I'pynmnoBoe P2
YIPABIAIOMIKX IPOrpaMM V1IIK-3-Bl J3.2 3aHATUE
D132 33 54
/J1a6/ 25
2.4 PaboTa ¢ 4rcCiIeHHBIMU 2 ITK-3-31 TIK-3- JI1.2J13.1 I'pynmoBoe P3
BenmnunHamu B STEP 7 /J1a6/ V1IIK-3-B1 JI3.2 3aHATHE
D132 33 54
25
2.5 [Tamsate mporpamm. [Tamsts 4 ITK-3-31 TIK-3- JI1.1
naHabX. CYeTYNK KOMaH 1 V1IIK-3-B1 JI1.2J12.1
BBINOJIHEHUE TIPOTPAMMBI. JI2.2J13.1
KomaHnp! yciioBHOTO 1 JI3.2
0e3yCIIOBHOTO ITepexo/a. D19233 54
Tabnuna BeKTOPOB U 25
00paboTka
npepepsiBaanii. /Cp/
Pazgen 3. Paspea 3.
Tajiimepbl
3.1 8-OUTHBIN TaliMep-CUeTUnK 10 TIK-3-31 IIK-3- | JI1.2J12.2J13.
TO. 16-6uTHBIN TafiMep- V1 IIK-3-Bl 2
cuerunk T1. 8-OUTHBII 2103223354
Taiimep-cuerank T2. 25

CroposxeBoii Taiimep
npepsiBaHus. BHemHue
pepbIBaHus. Pesxumbl
HOHIDKEHHOTO
SHEPronoTPEOICHHUS.
TakTupoBanue
MHUKPOKOHTPOJIIEPA.
I'eneparop ¢ BHEMmIHUM
PE30HATOPOM.
HuskouacToTHbII KBapLeBbIil
reseparop. Baeunuii curnan
CHHXpOHH3auuu. I'eneparop
¢ BHemHed RC-1ienoukoi.
Buyrpennuii
kanuOpoBaHHbIi RC-
reHeparop. AHaJOTOBBIN
kommaparop /Jlex/




32 8-OUTHBIN TaltMep-CUeTUNK 7 4 MK-3-31 IIK-3- | JI1.2J13.1 I'pynnosoe
TO V1 IIK-3-B1 JI3.2 3aHATHE
16-OWTHBIH TaliMep-CIETUHIK 21 92 23 B4
Tl 25
Mp/
33 Hcnonb3oBanue TaitMepoB u 7 7 TIK-3-31 TIK-3- JI1.2J13.1 I'pynmoBoe P4
cuerunkoB B STEP 7 /J1a6/ VY1 IIK-3-B1 JI3.2 3aHATHE
D1922033 54
25
Pasnen 4. Paznen 4.
Nupuxanus
4.1 Ananoro-1uppoBoi 7 8 ITK-3-31 IK-3- J1.1
npeoOpa3oBaTels. V1IIK-3-B1 JI1.2J12.1
CeMHCerMEeHTHBIH JI2.2J13.2
uHAuKaTop. JnHamuveckas D1 52 233 B4
WH/IAKAIWs CAMBOJIOB. /JIex/ 95
4.2 CeMuCerMeHTHBINA 7 4 TIK-3-31 TIK-3- | JI1.2J12.2J13. | I'pynnoBoe
WHIUKATOP V1 I1IK-3-Bl 2 3aHATHE
JluHaMuYecKash HHIUKALIS 21922 23 D4
CHUMBOJIOB 35
Mp/
43 [Ipennenurenu Taitmepos. 7 5 TIK-3-31 T1IK-3- JI1.1 P5
Pexxumbl paboThl TalMEPOB. V1 IIK-3-B1 JI1.2J12.1
VYnpaBieHue TaKTOBbIM JI2.2713.1
CUTHAJIOM. AHAJIOTOBBIH JI3.2
KOMIIapaTop. D12223 54
DOYHKIMOHUPOBAHUE U 25
MOBBIIIIEHIE TOYHOCTH
npeobpaszoBanus AL /Cp/
44 [IpoBenenue 7 27 T1IK-3-31 I1K-3- JI1.1 KM1
9K3aMeHa /DK3aMeH/ V1 IIK-3-Bl JI1.2J12.1
JI2.2713.1
J3.2
212324 35
Paspea 5. IloaroroBka k
KOHTPOJIbHBIM
MepOnpUsSITHAM U
BBINOJIHSIEMBIM padoTam
5.1 O06beM yacoB 7 27 TIK-3-31 TIK-3- J.1 KM1
CaMOCTOSTEIEHONW PabOThI Ha V1 IIK-3-B1 JI1.2J12.1
noarorosky k KM /Cp/ JI2.2713.1
JI3.2J13.3
2102223354
95
5.2 O0beM yacoB 7 44 | [IK-3-31 TIK-3- J1.1 P1,P2,P
CaMOCTOSATENbHOM pabOTHI HA V1 T1IK-3-Bl JI1.2J12.1 3,P4,P5
moaroToBky k BP /Cp/ J12.2J13.1
JI3.2J13.3
D12233 54
25
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHnTtponwsHoe Iposepsembie
KM P — WHAUKATOPBI Bompocs! a7 moArOTOBKH

KOMIIETEHIIUHN




KM1

DK3aMeH

TIK-3-31;1TK-3-
V1;IIK-3-B1

1. OcHOBHBIE XapaKTEPHCTUKH MUKPOKOHTPOJLIEPOB Siemens. 2.
Opranusanys namMaTH MEKpOKOHTpoiuiepoB Siemens. 3. IIpepbiBanust
MHKPOKOHTpPOJUIEpa MUKPOKOHTPOIIIepoB Siemens. Tabmmma
npepsiBanuii. 4. I[TopTs! BBOAA BEIBOAA MHKPOKOHTPOJUIEPOB Siemens.
IIpuHLIMT HACTPOMKH U OCHOBHBIE PETUCTPHL. 5. 8-U pa3psAHbIe
TaiiMepsl cueTunku. Pexxum OpicTporo IIIUM. 6. 8-u pa3psaHbie
TaiiMepsl/caeTynku. Pexxnm nerTprpoBanHoro (¢asosoro) HINM. 7. 8-
U pa3psiHbIe TaiiMepsl/cueTunky. Pexnum cOpoca mpu coBmaaeHuu. 8.
AmnanoroBo-uugpoBoii npeodpasoBaresib MUKpoKoHTpoiulepa ATmega
8535. IlpuHnun Ha-CTPOMKKU U OCHOBHBIE PErUCTphl. 9. Mcnonb3oBanue
HpepsIBaHUi IIpu paboTe ¢ aHAIOTOBO-II(POBEIM IpeodpazoBaTeeM
MUKPOKOHTpOJIIepoB Siemens. 10. Pexxumbl paboThl MHIUKAIIUN
MHUKPOKOHTpOJIIepoB Siemens 11. Kakum oO6pazom peanusyercs
yIIpaBJICHHE THPUCTOPHBIM IpeoOpa3oBareneM ¢ momomsio CUDY? 12.
s uero HeoOxoauma cuHXxpoHu3anus ¢ cetbio? 13. Kakum oOpazom
3apaéres yroa ynpasienus? 14. [ToscHure nmpuHIMI paboThI
npuHIUIUaIbHON cxembl CUDY? 15. Kakum o6pa3zom GopMHUPYIOTCS
IpAMOYTOJIbHBIE UMITYIIbCBI? 16. Kakas uHTerpanbHas cxema
Ha3bIBaeTCst MUKpoKOoHTposuepom? 17. Kakas unpopmanus XxpaHurcs B
MaMSITH JaHHBIX MUKpOoKOHTpoJutepa? 18. Kakas uadopmarus
XpaHUTCA B IIaMATYU NIporpaMM MUKpoKoHTposuiepa? 19. Kakas namsaTs
MHKPOKOHTpOJIIEpA SIBISETCS SHeproneszasucumoii? 20. Yem
omnpezenserTcs pa3psaaHOCTh MUKPOKOHTpoJepa?

5.2. Ilepeuenn paGoT, BHINOJIHSE

MbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassauune
HHIIKATOPBI Copnep:xaHue pabOTHI
paboTHI padoTHI N
KOMITeTeHIuit
P1 JlabopaTopnas [K-3-31;I1K-3- 1. PackpoiiTe MoHsATHE «MUKPOIIPOLIECCOPHAS CUCTEMA YIIPABICHUS.
pabora Nel Y1;IIK-3-B1 Kakne cymecTByI0T CHHOHUMBI JAHHOTO MOHATHA? 2. UTO Takoe
"Co3aaHue mpoeKkTa JIUCKPETHBIN BX0A UK BeIxoa? Kak onpexnenstorcs ux cocrosaus? 3.
B TIA PORTAL" [TonsiTue u cocras nporpaMmmHoro obecneueHus. OneparroHHas
cucrema. Cucrema nporpamMmmupoBanus. [Ipuxiansas nporpamma. 4.
Kak co3nate npoekt B cucteme nporpammupoBanus TIA (Totally
Integrated Automation) Portal (V13)? 5. B uem BbI BUZMTE TOCTOMHCTBA
" (WITH) HEZOCTATKH MHKPOIPOIIECCOPHBIX CHCTEM YIpaBIIeHHA? 6.
JlaiiTe XxapaKTepHCTHKY AUCKPETHBIM BXOaM H BBIX0JaM KOHTpOJLIEpa
S7-1200. 7. Hapucyiite cxeMy HOJKITIOYEHHSI KHOIIKU C 3aMbIKAIOIIUM
KOHTAaKTOM K nuckperHoMy Bxony Dla.2. 8. Hapucyiite cxemy
MOIKITFOUEHHSI CBETOAMO/Ia K IUCKpEeTHOMY BhIxoay DQDb. 1.
P2 Jlaboparopras IK-3-31;11K-3- 1. Ompenenute noHsTHe 6UT/6aiiT. Kakoe MakcHMaIbHOE YHCIIO MOXKHO
pabota Ne2 V1;I1IK-3-B1 3amucathb B 1 6aiT? 2. UTo Takoe JUCKPETHBINA BX0A WK Beixon? Kak
"Pa3paboTka OMpeAeNnAloTcs ux cocTosiHuA? 3. Ha kakux A3bIKax MOTYT CO37aBaThCs
peneHbIX TPUKJITHBIC IPOTPAaMMEI B cucteMe porpamMmuposanus TIA Portal
YIPABIAIOMIKX (V13)? 4. Kak 00BABIAIOTCS HEpEMEHHBIC U IPUCBAUBAIOTCS
nporpamm" CHMBOJIIbHbIE IMEHa JUCKPETHBIM BXoJaM U Bbixogam? 5. Kakos
NPUHIUIT paboTHI Jorndeckoro omnepatopa NOT? 6. KakoB npuHIHI
paboTs! ormdeckoro oneparopa AND? 7. KakoB mpuHIHI paboThI
noruyeckoro onepatopa OR?
P3 JlaGopatopHas ITK-3-31;11K-3- 1. ITosicuure paboty 610ka MOVE. Kak peannzoBatb 3TOT 070K Ha
pabora Ne3 "Pabora |VYI;IIK-3-Bl s3bike STL? 2. Kak npoussectu 3arpy3ky ACCU2? [Ipuseaure

C YHCJICHHBIMH
penmnunHaMu B STEP
7"

IporpaMMy peaiu3ariiy 3arpy3ku. 3. ITokaxkure criocoOs oOMeHa
JAHHBIMH MEXIy IBYMs akKyMynsaTopaMmu nponeccopa ACCUIL u
ACCU2? 4. Kakue n1eicTBUS C aKKyMYJISITOPOM Ipolieccopa
BoInoNHAIOT KoMaHasl CAW u CAD? 5. [Ipusenute npumep
nporpaMMel Ha si3e1ke STL 3arpy3ku U BBITPY3KH TaHHBIX U3
MapkepHoil mamsitu B akkymynsitop ACCU2 u o6patHo. 6. Kakumu
KOMaH/IaMH peai3yloTcs apupmermdeckue pyHkuun? 7. CKoIBKO
6a30BBIX THIIOB JAHHBIX W KAKUX HCIIONB3YIOTCSA IIPH PEaTH3aIliH
KoMaH[ apudmeTndeckux onepanuit? 8. Kakue hopmMaTsl BHIIOTHEHUS
apudMeTHIecKOil onepanyn noIep>KUBAIOTCS A3bIKAMH
pOTPaMMHPOBAHUS?




P4 Jlaboparopras IK-3-31;11K-3- 1. Kakue oCHOBHBIE IPUHLUIIBL PEAIN3alMd IPOTPAMMHBIX CYETYHKOB

paboTa Ned Y1;IIK-3-B1 B STEP 7? IosicHuTE CTPYKTYpY CIIOBA CYETYHKOB. 2. Kakum o6pazom
"Ucnonp3oBanne MIPOUCXOTUT HAaYaJIbHAsI YCTaHOBKA cueTdnkoB? [IpuBenure mpumep
TaliMepoB U HAYaIbHOM YCTAHOBKHU W MOSICHUTE COJICPIKAHUS CIIOBA CUETINKA TIPU
cueTuynkoB B STEP 9ToM. 3. Kak BBIIENSAIOTCS M UCTIONB3YIOTCS OTIENbHbIE OUTHI CIIOBA
7" CUYETUMKOB /ISl peain3alii MHOTOTakTHEIX cxeM? 4. [Ipusenure

IIPUMEpP pealln3alil MHOTOTAKTHOM CXEMbI HA CUETUUKAX U MOSICHUTE
e¢ paboty. 5. OCHOBHbIE IPHHIIHIIBI pean3aun TaiimepoB. Kakue
KOMaH bl HCIIOJb3YIOTCS IS YIIpaBieHus TaitMepamu? 6. TUIbl
TaiiMepoB. BpemeHHbIe uarpaMMel paboTHI TaiiMepos. 7. Kakyio
CTPYKTYpY UMeeT TaiiMepHoe ciioBo? Ha3HaueHne mosei TaltMepHOTo
cnoga. 8. [IpuBenuTe mpumMep peanuzanuu reuepatopa. Iloscuaure
NPHHIMI pabOThl CXEMBI FeHepaTopa

P5 Kypcosas paboTa [TK-3-31;I1K-3- 1. Onrcanue TeXHOJIOTHYECKOTO mpotiecca (crenapus u3 Factori 10).
VIL;IIK-3-B1 2. BI060p TEXHUUECKUX CPECTB aBTOMATH3ANH (JIATUHKH,
UCTIOTHUTEITbHbIE MEXaHU3MBbI, KOHTPOJLIEP).

3. PazpaboTka IUKIOrpaMMBbI TEXHOJIOTHYECKOTO HpoIiecca.

4. Pa3paboTka IporpaMMHOTO OOecTIeueHusI.

5. Pe3ynbTaThl TECTUPOBAHHS CHCTEMBI aBTOMATH3ALUH (B BUIE
BPEMEHHBIX JTUarpaMM, MOTYYEHHBIX C MOMOIIBIO HHCTPYMEHTA
"Traces" B mporpamme TIA Portal mpu cumynsammu nmpoekra).

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

MmuHICTEpCTBO HAYKH M BRICIIEro oopa3oBanus Poccuiickoit denepanun

HosoTtponmxuit ¢pumman

DeznepanbHOro rocyAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTebHOTO YUPEXkICHUE BBICILIETO 00pa30BaHUs
«HannoHanbeHbI HccaEN0BATENbCKUHA TEXHOJOTHYECKUHA YHUBEPCUTET

«MUHCHUC»

Kadenpa 35meKTposHepreTHKU U 3IEKTPOTEXHUKA

SK3AMEHAILIMOHHBIN BUJIET NeO
ITo yueOHOMY Kypcy "[IpoMbIlIeHHbIE KOHTPOJUIEPH"
Hampasnenue 13.03.02 «OnekTposHepreTuKa U AJIEKTPOTEXHUKA

1. OcHOBHBIE XapaKkTepHCTUKH MUKpoKoHTpotepa SIEMENS.

3anaua 1. PazpaboraTh nporpamMMy, OCYIIECTBIISIONIYIO CyYMMUPOBAHHUE ABYX 4-X pa3psiAHBIX JBOMYHBIX uucel. [lepBoe uncio
nonaercs Ha BeiBozbl PAO-PA3, Bropoe PA4-PA7, pe3ynbpTar BEIBOAUTCS HA CEMUCETMEHTHBIA MHIUKATOP B AECATUYHOM KOJIE
(ucnomb3yetcd 2 pa3pana).

JIMCTaHIIMOHHO 9K3aMEeH MOXKET MPOBOJUTHCS B 3IEKTPOHHOM cpefie. DK3aMeHAIlMOHHBIN TecT coaepxuT 30 3ananuii. Ha pemenne
orBoautcs 30 MuHyT. PaszpeleHHble IONBITKY - OJHA.
O6pazer] 3aqaHui AT 9K3aMEeHa, IPOBOIUMOTO JUCTAaHIMOHHO.

1. HazoBure onpenenenre MOHATHIO CHUCTEMa CYUCIICHUS
- cosokymHocTs TP I, V, X, L, C, D, M;

- coBokymHocTs 1p 0, 1, 2, 3,4, 5,6, 7, 8, 9;

- MPHUHATBIA CIIOCO0 3aIHCH YHCEIT;

- MHOKECTBO HATYPAIBHBIX YHCET.

2. OmnpenennTe, 4TO SBIACTCS MPUHATHIM CITOCOOOM 3aITUCH YHCEIT
- CHCTEMA;

- CHCTEMA CUHCICHUS,

- Ta0IHIIa;

- MacCHB.

3. Omnpenenure, kKakue MUQPHI UCTIONB3YIOTCA B ABOMYHON cHcTeMe
- Oul;
- 1u2;
- 0-09;
- 0-2.

4. Vkaxure koopauHupyemoe ycrpoicrso ITK
- CucrteMHEBII OJI0K;

- KnaBuarypa;

- Monutop;

- Mpimib.




14.

Vkaxure BUJI IaMATU, KOTOPBI SABJIAETCS SHEPrO3aBUCUMON MaMSIThIO
MOCTOSIHHAsL MaMSTh;

OIlepaTUBHAs NaMSTh;

BHEIIHSS [1aMsATh;

KAII-MaMSATh.

VYerpotictsa 1K, ucrons3yronyecst i1 BOCIPUATHI HHOOPMAIMK N3 BHEITHETO MHpa
LEHTPaJIbHBII IIPOLECCOP U OIEPATUBHAS NIAMSITh;

Momnurop;

KJIaBHATypa, MBbIlIb, HAKOIUTEIN HAa MAarHUTHBIX JAUCKaX;

OmnepaTHBHAs MaMATh U MBIIIb.

Ycrpoiicta 1K, ucnonp3yromnmecs st 00pabOTKY MOJTydeHHOW WHPOpMAIUU
KJIaBUATypa, MblIlIb, HAKOIIUTEIN HA MAarHUTHBIX;

JIMCKaxIIeHTPaJIbHBIM Mpolieccop M ONepaTUBHAs AMSTh;

MOHHUTOP;

ONepaTUBHAS MaMSTh U MBIIIb.

Ormpenenure, Kakoil BUJ NaMATH MpEIHA3HAYEH TOJBKO Ui YTCHUS
omepaTUBHAs MaMSTh;

BHEILHSS M1aMsATh;

K3II-T1aMATh;

nepudepuiiHple ycTpoicTBa, TOCTOSHHAS MaMSTh.

Vkaxnre BU/ IIaMsATH, SIBJ'IH}OHH/II\/'ICﬂ BHGPFOSaBHCPIMOﬁ NaMATBbIO C MIPOU3BOJIBHBIM JOCTY-IIOM JJII UYTCHHUA U 3alIMCU
OIepaTuBHAA NaAMATH,

IIOCTOsSAHHAasA I1aMsTh,

BHCIIHAA IMaMSATh,

KOII-TITIaMATh.

VYKaxxute BUJI namsATu, PICHOJ'H:?»leH.IHfIC?I AT XpaHCHUs MporpaMm U JaHHBIX BO BPEMS UX BBIIIOJHCHHSA
K3II-ITaMSATh,

IIOCTOSAHHAs IIaMsTh,

BHCIIHAA INaMATh,

KoUI-IIaMATb, OIICpaTUBHAA MaMATh.

Cucrema KOMaH[, THIIBI 00pabaTbIBaeMbIX JAHHBIX, PEXKUMBI apecaliii U IPHHIUIEI PabOThl MEUKPOIPOLECCOopa — 3TO
MaKpOapXHUTEKTypa;

MUKpPOApXUTEKTYpa;

MUHHAPXUTEKTYPA,;

MOHOAPXHUTEKTYpa.

UYro sBISETCS CTPYKTYPHBIM 3JIeMEeHTOM (opMmarta 10001 KOMaHABI?
perucTp;

azipec sYEeUKH;

OTIepaH;

xox oneparun (KOII).

Mo wucny Gonpummx uHTErpabHBIX cxeM (BMIC) B MHKpOTIPOIIECCOPHOM KOMIUIEKTE Pa3iU-4alOT MHUKPOIIPOIIECCOPHI
OJIHOKaHAaJbHbIC, MHOTOKaHAJbHbIC 1 MHOTOKAHAJIbHBIC CEKIIHOHHEIC,

OJIHOAJIPECHBIE, MHOTOQIPECHBIE 1 MHOTO/IPECHBIE CEKIIMOHHBIE;

OJTHOKPHCTAJIbHBIC, MHOTOKPHCTAJIBHBIE H MHOTOKPHUCTAJIBHBIC CEKIIMOHHBIC

OJIHOpA3pPsITHBIC, MHOTOPA3PSAHBIC ¥ MHOTOPA3PsAHbIC CEKIIMOHHEIE.

Kakue MUKpOIpOIecCOpbl MOTYT ObITh HPHUMEHEHBI JUIsl PEIICHUs [IUPOKOro Kpyra pasHo-o0pa3HbIX 3anad (MX

3¢ peKTHBHAS TPOU3BOANUTEIBHOCTE C1a00 3aBHCHUT OT IMPOOJIEMHON CrienU(pH-KU PelIaeMbIX 3a1a4)?

15.

16.

YHHUBEPCAJIbHBIE MUKPOIIPOLIECCOPEI;
(G POBBIE MUKPOIIPOIIECCOPEL;
ACHHXPOHHBIE MHKPOIIPOILIECCOPBI;
CHHXPOHHBIE MUKPOIIPOLIECCOPHI.

C NOMOIIBIO Yero MUKPOIPOLIECCOP KOOPAUHUPYET paboTy BCeX YCTPOHCTB LUPPOBON CHU-CTEMBI?
C MOMOIIBIO IHMHBI JaHHBIX;

C TTOMOIIBIO ITUHEI a/Ipeca;

C TIOMOIIBIO IIUHEI YIPABICHUS;

C MOMOIIBIO TTOCTOSTHHOTO 3aroMHHaomero ycrpoiicrsa (I13VY).

Komanns! pacripenensioT: mo (pyHKIIMOHAIBFHOMY HAa3HAYCHUIO, Iepeaada JaHHbBIX, 00pa-00TKa NaHHBIX, IHepenaada

YIPABICHUA U ...




0e3 agpecHoe;
0JIHOAJIPECHOE;
JIONOJHUTENLHOE;
JIByXaIpeCHOE.

Kak HazpiBaeTcs mporieaypa Wi cxema npeodpa3oBaHus HHPOPMAIMK 00 ONepaHae B ero UCIIONHUTEIBHBIN aapec?
PEXUM KOIMPOBAHUS MAMSTH;

PEeXKHUM apecaliy MaMsTH;

pexuM (GopMata namstu;

PEKUM OOCTY)KUBAHHS TAMSTH.

Uro HazwiBaeTcs Bromom/BeiBooM (BB)?

Pa3psIHOCTHIO, T.€. MAKCUMAIILHBIM YHCIIOM OJTHOBPEMEHHO 00padaThiBAEMBIX JBOUYHBIX Pa3psiiOB;

anpeca SYEUKU MaMATH, B KOTOPOH HAXOJIUTCS OKOHYATEIbHBIA HCIIOJHUTEIbHBINA a/Ipec;

MoJie MaMSTH C YIOPSAOYEHHON MOCIeA0BaTENFHOCTBIO 3alIMCH U BEIOOPKH MH(OPMAIUH;

nepeaavya JaHHBIX MEXIy sapoM DBM, BKIIOYAOIIMM B ce0s1 MUKPOIIPOIIECCOP M OCHOBHYIO MaMATh, U BHEITHUMH

yctpoiictBamu (BY).

19.

Kax Ha3bIBaoTCsi MMKPOINIPOLIECCOPBI, B KOTOPBIX Ha4yajo M KOHEL| BHIIOJHEHHS ONepaluii 3alaloTcs yCTPOHCTBOM

yrpasieHus?

20.

24.

YHHUBEPCAJIbHBIE MUKPOIIPOLIECCOPEI;
IU(POBBIE MUKPOIIPOIIECCOPEL;
ACHHXPOHHBIE MUKPOIIPOILIECCOPBI;
CHHXPOHHBIE MUKPOIIPOLIECCOPHI.

OpHuM U3 crocoboB 0OMeHa MaMATH K BHEIIHUM YCTPOHCTBAaM SIBIISIETCS
PEXUM TIPSIMOTO JOCTYIA K IaMSITH;

pexuM (GOPMHUPOBAHHS CUTHAJIOB TIPEPHIBAHUH B ITaMSATH;

PEXHUM TPOTPAMMHOTO YIPABICHUS IaMSTHIO;

PEeXKUM OOCITY)KUBAHUS TTAMSITH.

CKOJIBKO aJIpecHBIX BXOJOB UMEET MUKpOcXeMa namsaTh 256x47?
8;

11;

13;

16.

CKOJIBKO aJIpecHBIX BXOJOB UMEET MUKpocxeMma mamsatu 2Kx8?
8;

11;

13;

16.

MHuKpOIIPOLIECCOPHAs CHCTEMa KaKOTO THIIAa pa3padaThIBAeTCsl Yalle BCero?
pa3paboTka He TpeOyeTCsl, NCIOIb3YIOTCS TOTOBBIE CHCTEMBI,

KOMITBIOTED;

MHKPOKOMITBIOTED;

MHKPOKOHTPOJILIEP.

Kakoif pexkuM MHKPOIPOLECCOPHBIX CHCTEM HCHOIB3YeTCs IS Mepefadll OONBIIMX MACCH-BOB HMH(GOPMAIUN MEKIY

MaMSTBHIO U BHEITHUM YCTPOHCTBOM?

25.

OXKUIAHUS;
IIPEpLIBaHMUS;

IpSMOI0 JOCTyIA K HMaMsITH;
IIPsAMOM Iepelaun JaHHBIX.

KakoBo HazHaueHHe KOHTPOJUIEpA MPSIMOTO JOCTYyNa K MamsITH?
YCKOPUTH OOMEH MEXAY MaMAThI0 U BHEUIHUM YCTPOMCTBOM;
CpoYHOE OOCTY)KUBaHUE BHEIIHETO YCTPOWCTBA;

BEIpa00OTKa BPEMEHHBIX 3aJIePiKeK;

opranuzainusi oOMeHa B IOCJIEA0BAaTEILHOM KOJE.

BriGepure HEBepHOE yTBEpIKICHHE:

PCI — HeMynbTHUIIEKCHPOBAaHHAS IINHA;

KoruecTBO cjoToB muHbe PCI Mano;

PCI — OsIcTpozeiicTByIOmas MIMHA;

Ha muHe PCI BO3MOXEH CHHXPOHHBIN U aCHHXPOHHBIH OOMEH.




29.

K kaxoil muHe nepcoHaNbHOTO KOMIBIOTEPA MOAKIIOUAeTCs OOJIBbIIE BCETO YCTPOHCTB?
K CHUCTEMHOH HINHE;

K IIMHE NaMSITH;

K JIOKaJTbHOU IIIMHE;

k muHe AGP.

KakoBo HazHaueHHE KOHTpOJUIEpa IPUOPUTETHBIX MIPEPbIBAHUN?
YCKOPHTH OOMEH MEXIy MaMAThIO U BHEUIHUM YCTPOHUCTBOM;
CpOYHOE 00CIy)XKMBaHUE BHEIIHEr0 yCTPOMCTBA;

BBIPa0OTKa BPEMEHHBIX 3aIepIKeK;

opraHm3aiys oOMeHa B IOCIEAOBATEIFHOM KOJIE.

Kaxkoit PCKUM MUKPOIIPOLECCOPHBIX CUCTEM HCIIOJIB3YCTCA IJId Nepeaavdu OOJIBIIINX MAacCH-BOB I/IH(I)OpMaI_II/II/I MCXKOY

BHEIIHUMHU yCTpOHcTBaMu?

30.

OKUIAHUS;

MIpEepbIBaHMUS;

IPSIMOTO JOCTYIA K MaMsITH;
IpsMOil Nepenadyn JaHHBIX.

KakoBo HazHayeHHe mporpaMMHOTO TalmMepa?

YCKOPUTH OOMEH MEXIY MaMsAThI0 U BHEITHUM YCTPOWCTBOM;
CpOYHOE OOCITY)XKMBAHNE BHEUIHETO YCTPOWCTBA,;

BBIPa0OTKAa BPEMEHHBIX 3alICpPIKeK;

OpraHm3aIys oOMeHa B IOCIEAOBATEIFHOM KOJIE.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHKa pe3yabTaTOB 3alIUTHI KYpCOBO# pabOTHI OCYIIECTBISAETCS O OaTbHOM cucTeMe («OTIMYHOY, «XOPOLIOY,
«yHOBIIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIbHOY). KypcoBas paboTa cuntaeTcs BBINOJIHEHHOI YCIIEITHO, €CIIH IIPH €€ OLIEHUBaHUN
TIOJTy4dCHA OIIEHKA HE HIXKE «YIOBICTBOPHTEIHEHOY.

IIpn moBeneHNM 3aIUTHI B JOPME YCTHOTO ONIPOCA KPUTEPHUSMH OLICHKH SBIISIOTCS

«OTangHO»: Pabora coepXHUT TpaMOTHO H3JIOKEHHYIO PacyeTHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacuerax, JJOTHYHBIM U IIOCJICIOBATEIILHBIM U3JIOKEHUEM MaTepuaia B HOsICHUTeNIbHON yacTh. [Ipu 3ammure paboThl CTyeHT
MOKa3bIBaeT TIIyOOKHE 3HAHMUS BOTIPOCOB TEMBI; CBOOOTHO ONEPUPYET PACYETHBEIMHU JTAaHHBIMI; JIETKO OTBEYACT HA TIOCTABJICHHEIE
BOIIPOCEHL.

«XOoporo»: Pabora colep>KUT rpaMOTHO M3JI0KEHHYIO pPacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLIMOOK B
pacderax, JJOTHYHBIM U ITOCIIEI0BATEIEHBIM H3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH JacTy. [1py 3amuTe paboTHI CTYIeHT
MOKAa3bIBAaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPpyAHEHHIT OTBEYACT Ha MTOCTABIICHHBIC BOIIPOCHI.

«Y 1OBJIETBOPHUTENBHOY: Pabora conepkuT pacueTHyto 0a3y, XapakTepU3yeTcsi HaJIMYUEM OTIENbHBIX OLIMOOK B pacyeTax.
I1pu 3ammTe CTYACHT NMPOSBIISET HEYBEPEHHOCTh, HOKa3bIBaeT cI1a00e 3HaHKHE BOIIPOCOB TEMBI, HE JaeT II0JIHOTO,
apryMEHTHPOBAHHOTO OTBETA Ha 3aJIaHHBIC BOTIPOCHI.

«HeynoBIeTBOpUTEIEHON: PaboTa He conepKUT pacueTHyI0 0a3y, He OTBEYaeT TPEOOBAHMAM, U3JIOKCHHBIM B METOJHUYECKUX
yKa3aHHUsX, IMEeT 3HaYNTENbHbIE OIIMOKH B pacyerax. [Ipy 3amuTe CTYIeHT 3aTPYIHACTCS OTBEYaTh Ha OCTABJICHHBIE BOIIPOCHI

0 TeMe, He 3HAET TEOPUH BOIIPOCa, IIPH OTBETE JIOITYCKAET CYIIECTBEHHBIC OIIHOKH.

IIpu o1ieHKe pe3yIbTAaTOB 3aIUTHI OTYETOB 110 JIAOOPATOPHBIM paboTaM UCHOIb3yeTcsi OnHapHas cucTeMa («3auyTeHo» / «He
3a4TEHO), KOTOpas MpeyCMaTPUBACT CIEAYIOIINE PE3YJIbTAaThl U KPUTEPUH OLICHHBAHUS:

«3a4TeHOY - BEIMOTHEHB! Bee 3aaHus 1a00paTOPHOM PabOTHI, CTYJICHT OTBETHII Ha BCE KOHTPOJIEHBIE BOITPOCHI.

«He 3a9TeH0» - CTy[EHT He BBIIOJIHIII WX BBIIOJIHI HENPABUIIBHO 3a1aHKs 1a00paToOpHO# paboThI, CTYAEHT OTBETIII HA
KOHTPOJIEHBIE BOIIPOCHI C OLIMOKAaMHU MIJIM HE OTBETHJI HA KOHTPOJIBHBIE BOIIPOCHI.

OreHKa pe3ynbTaToOB YK3aMEeHa OCYIIECTBISICTCS 110 OaTbHOM CHCTEME (KOTIMIHOY, «XOPOIIO», «YAOBIETBOPUTEIHHOY,
«HEYHOBIIETBOPUTEIILHOY). DK3aMEH CUMTAETCs TPOHAEHHBIM YCIICIITHO, €CJIH IIPH €r0 MPOBEICHUH MOJTy4eHa OLICHKA HE HIKe
«yHOBIIETBOPUTEIILHOY.

ITpu moBexeHnN 5K3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OICHKH SBIISTFOTCS

«OTnuaHO»: Oo0a Bompoca Omirera M3I0XKEHBI MOTHO (B paMKaxX IMPOrpaMMBI Kypca WIIH JEKIIHOHHOTO Kypca) U TOYHO.
CrHocoOHOCTh CaMOCTOSTENEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh coJiepskaHie OTBeTa, yMeHne 00001aTh MaTepuai,
JIeTIaTh BRIBOAKL. [IpaBrilbHBIC OTBETHI HA JOMIOJTHUTEIBHBIE (IPOBEPOYHBIC) BOIPOCH B paMKax Omiera. [TogpoOHoe n3noxenne
OCHOBHBIX IOJIOKEHUH 0TBeTa B Jlrcte ycTHOTO ompoca.

«Xopouio»: O6a Bompoca WK OJUH U3 HUX B IIEJIOM PACKPBITHI, HO U3JI0KEHBl HEJOCTATOYHO MOJHO (He MeHee, yeM Ha 80
—90 %), m00 B OTBETE COAEPHKATCS HETOYHOCTH (B MMEHAX, XPOHOJIOTHH, B HA3BAHMN TEPMUHA IIPH TOHUMAHUH €TO CYTH H T.1.).
Hanname moctatouHo moIpoOHKIX 3amnwucei B JIucTe yCTHOTO ompoca.

«Y IOBIETBOPUTEIBLHO»: W3noxxeHne Kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B MEPUOIU3AIIX,
KinaccuduKalyaxX, TPaKTOBKE OCHOBHBIX MOHATHIT U T.1. He3HaHHE 0THOTO U3 BOIPOCOB MOXKET OBITH KOMIIEHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTPEHHE TIPETIoJaBaTells) IIPH COOTBETCTBYIOIIEH 3amncH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
M3JI0KEHNE MaTepuala, HEyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBneTBopUTEILHON: OrcyrcTBue 3anuceil B JIucre ycTHOTO orpoca, 0TKa3 OT OTBETa, HOAMEHa OJIHOTO BOIpOca
JpyruM, Hanu4ue mmnapranku. MznoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX HOHATHH U TOJIOKEHUH TEMBL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHall.

HpI/I IIOBCIACHWH 5K3aMCHA B (bopMe KOMIIBIOTCPHOI'O TECTUPOBAHUA KPUTECPUAMU OLICHKU SABJIAIOTCA:

«OTauuHO»: Ionyuernne 6omee 90 % OanIOB MO TECTY NMPH BHIOJHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BpPEMs
«Xopo1o»: [Momydenune ot 75 mo 90 % OGayIIOB MO TECTY MPH BHIMOJHEHHN TECTA 38 PETJIAMEHTHPOBAHHOE BPEMS

«Y IOBIETBOPUTEIILHOY Ionyuenue ot 50 g0 75 % 0annoB 1O TECTY IIPU BHINOJHEHHH TECTA 32 PEITTAMEHTHPOBAHHOE
BpeMs

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBo, TOA, 311. azipec
JI1.1 | Iuneumkos B.H. [IporpamMmMupoBanue Ha sI3bIKE Mockga: [Iuanor-MU®U, 2014,
accemb0buiepa IBM PC : yuebHoe http://biblioclub.ru/index.php?
nocobue page=book&id=447687
JI1.2 | Hosukos [0.B. OCHOBBI MUKPOTIPOIIECCOPHOI M.: BUHOM, 2012,
TEXHUKHU: Y4eOHOe mocooue

6.1.2. Jlono/HUTEILHAS JIUTEPaTYpa

ABTOpBI, COCTAaBUTENH 3arnasue Bubaunoreka M3parenscTBo, rof, 31. aapec

JI2.1 | dJauunos U.A. OO01as SIEeKTPOTEXHHUKA C M.: Bricmias mikona, 2000,
OCHOBaMH JJICKTPOHUKHU: YueO.
mocobue




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.2 (Bomosozos AM MUuKpOKOHTPOJLIEPHI LIS Bonorna: Mudpa-Umxenepus, 2016,
CHCTEM aBTOMATHKH : Y4COHOE http://biblioclub.ru/index.php?
nocooue page=book&id=444183
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3arnasue Bubauoreka N3parenscTBoO, rOf, 3I1. aapec
JI3.1 |XycaunoB P.3., IIporpammupoBaHue Yensabunck, Yurex-IIpodu, 2013,
Kauanos A.B. MUKpOKOHTposiepa ATmega www.nf.misis.ru
8535 na accembuepe:
Meroauueckue ykasaHus K
BBITIOJTHEHHIO JIAOOPATOPHBIX
pabor
JI3.2 |Amues M. T. Muxkpornpoieccopsl 1 Uomkap-Omna: [ToBomxckuit
Bykanosa T. C. MHUKPOTIPOIIECCOPHBIE CHCTEMBI TOCYIapCTBEHHBII TEXHOJOTUYECKUN
yIIpaBleHUs. §-pa3psIHbIe yHuBepcurer, 2016,
mpoiieccopsl cemeiictBa AVR: https://biblioclub.ru/index.php?
1a00paTOPHBIH MTPAKTUKYM page=book red&id=459452
JI3.3 | backos C.H. OCHOBBI MUKPOTIPOIIECCOPHOM H® HUTY MHUCuC, 2016,
TEXHUKU: MeToanuecKme https://Ims.misis.ru
yKa3aHHUs JUIS BHITIOJHCHUS
KypCOBO# paboTHI
6.2. Ilepeuenn pecypcoB HH(GOPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
91 opUIMATEHBINA calT KoMIaHuu Atmel www.atmel.com
32 | OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKH https://Ims.misis.ru
D3 | Poccuiickas HaydHas 3JEKTpOHHAs OUOIHOTEKA www.elibrary.ru
34 |H® HUTY MUCuC www.nf.misis.ru
35 | KubepJlennka https://cyberleninka.ru/
6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
1.2 | Micro-Cap 10 Evaluation
1.3 Microsoft Teams
1.4 |Zoom
.5 [MATLAB & Simulink
6.4. Tlepeyen» NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
H.1 | L. http://xadenpa-33.pd/ - caiit kadeaps! « IMEKTPOIHEPTETUKA HUIIEKPOCXHHUKAY.
N2 |2. www.atmel.com — opuIHANBHBIA CAWT KoMIaHuu Atmel.
.3 | 3. http://www.gaw.ru/ - CIpaBOYHHUK IO 3JIEKTPOHHBIM KOMIIOHEHTaM.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenne OcHarenne
139 VYuebHas mabopartopusi (xommbioTepHBIH | KomMmuekr — yueGHOI  mMebenmm Ha 24 wMmecra i
KJIacc) Kabuner KypCOBOI'O u | oOyqaromuxcsi, 12 CTaMOHApHBIX KOMIIBIOTEPOB  JUIA
JUIUIOMHOTO NPOCKTHPOBAHMS, | 00yJalomuxcsi, |  CTallOHApPHBIA  KOMITBIOTEp  JUIA

CaMOCTOSTENBHOH paboTH 00yJaromuxcs

mpernogaBarens (BCe C BBIXOJOM B HHTEPHET), MPOCKTOP,
9KpaH HACTEHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k OMOC
VYuusepcurera MUCHC 4yepe3 nuuHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, nuieH3MOHHBIC

nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

B npouecce n3ydeHns AUCHUILTHHEI BBIAEISAIOT B BUA CAMOCTOSTENBHON pabOTHL: - ayTIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHas
CaMOCTOSITENIbHAs Pad0Ta MO TUCHHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX IO/l PYKOBOACTBOM IIPEIO1aBaTEes.
BHeayauropHas camocTosTenbHas paboTa - IilaHupyemas yaeOHas paboTa 00yqaroIiMCs, BEIIOIHSAEMAast BO BHEAYIUTOPHOE
BpeMs 110 33/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE IMPETIOIaBATEls, HO O€3 €ro HEMOCPECTBEHHOTO YJacTHI.
CamocrosTenbHas padoTa, He peIycCMOTPEHHast TPOrpaMMOi ydeOHON IUCIMITIIMHBL, PACKPHIBAIOIIEH U KOHKPETU3UPYIOLIEH ee
coJiepyKaHue, OCYIECTBIIAETCA 00yJaloMUMCs HHUIIMATHUBHO, C LEbIO PEeaTN3allul COOCTBEHHBIX YU€OHBIX 1 HAYYHBIX HHTEPECOB.
s 6oree 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOTHI IO TUCIUITUIMHE IIPEIoAaBaTeNb PEKOMEHAYET HCTOYHHUKHA JUTS
paboTHI, XapaKTepu3yeT Hauboee palloOHAIBHYI0 METOIUKY CAMOCTOATENIBLHOM paboTH, JIEMOHCTPUPYET paHee BHIIIOTHCHHBIE
oOyuaromumMucs paboTs! U T. II. Busl 3a1aHuil U1 BHEAyJUTOPHOI CaMOCTOSITENbHON paboThl, UX COJEPKAHUE U XapaKTep MOTYT




UMETh BapUaTHUBHEIHN U U} depeHnpoBaHHbIN XapaKTep, YIUTHIBATh HHAUBHYaIbHbIE 0COOEHHOCTU 00YJaIOIIerocs.
CamocrosTenbHast paboTa MOKET OCYIIECTBISTHCS MHANBUYAIBHO WM TPYHIIAMHU CTYJIEHTOB online (paboTa B 31eKTPOHHON
nHpopMannoHHo-o0pazoBarenbHoi cpene HUTY «MUCuCy» (OQUOC), 9acThio KOTOPOIt HEMOCPEACTBEHHO MpeIHA3HAUYCHHOM IS
OCYIIECTBIECHH 00pa30BaTEIBHOTO Ipolecca ABIIeTcS DIEeKTPOHHbIA 00pa3oBaTenbHbIi pecypc LMS Canvas.) u Ha 3aHATHAX B
3aBHCHMOCTH OT LIeJIH, 00beMa, KOHKPETHOH TEMAaTHKU CaMOCTOSTENIbHOM paboThI, ypOBHSI CIIOXKHOCTH. Bo3MoXHO npoBeneHne
CHHXPOHHOI1 paboTBHI CO CTyAEHTaMu ¢ ucrob3oBanueM Microsoft Teams minmu Zoom. KoHTpob pe3ynbTaToB BHEAYJUTOPHOM
CaMOCTOSITEIIFHOM Pa0OTHI OCYIIECTBIIAETCS B Ipeiesiax BPEMEHH, OTBEACHHOTO Ha 00s3aTeNIbHbIe yaeOHBIe 3aHATHS 110
JUCIUIIIMHE Ha MIPAaKTUIECKHUX , JJADOPATOPHBIX 3aHATHUSIX.




