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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 | IIpownsBoacTBEHHAS IPAKTHKA O TOIYIEHHIO IPO(eCCHOHATBHBIX YMEHHH 1 OIBITAa TPO(ECCHOHATBHOM AeATeTbHOCTH

2.1.2 | Pemenue npukiaaHbIX 3a1a4 ¢ ucnois3oBanueM MATLAB

2.1.3 | Onekrpuyeckue U AEKTPOHHBIE allllapaThl

2.1.4 | YueOHas mpaKkTHKa ITO MOIYYCHUIO TEPBHYHBIX MTPOPECCHOHANBEHBIX YMEHUI

2.2 JucuumianHbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUHMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
NpeanecTByInee:

2.2.1 | ABromaTHu3anus TEXHOJOTUYECKUX MPOIECCOB

222 ABTOMaTH3HpOBaHHLIﬁ DJICKTPOIIPUBO/ TUIIOBLIX IIPOU3BOACTBECHHBIX MCXaHU3MOB

2.2.3 |IloaroToBKa K NPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaa(pUKAIIUOHHONW pabOTHI

2.2.4  |IIpoMbllIJICHHBIE CETH

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

ITIK-3: Cnioco0eH 3KCIIyaTHPOBATD 31eKTPOMEXaHHYECKHEe CUCTEMbl M ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPaBJICHHUS
3JIEKTPONPHUBO0B

3HaThb:

[1K-3-31 TexHUUECKHE XapaKTEPHCTUKH, KOHCTPYKIIHOHHBIE OCOOCHHOCTH Pa3padaTHIBAEMBIX U HCIIOIB3yeMbIX TEXHHYECKIX
CpENCTB

YMmerb:

TIK-3-Y1 npuMeHATh METOIbI POBEAECHHS KOMILIEKCHOTO TEXHUKO-9KOHOMHYECKOTO aHaNN3a A5l 000CHOBAHHOTO PUHSITHS
penieHuit

Baaaernb:

IIK-3-B1 MCTOJaMHU MMPOBECACHHSA KOMIUICKCHOI'O TEXHUKO-OKOHOMHWYCCKOT'O aHaJIn3a IJIsd 000CHOBaHUS MIPUHATHA peHIeHI/Iﬁ

4. CTPYKTYPA U COJEPKAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanue KM Brinosn
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeHIHii pecypcbl padoThI
Pazgen 1. Pazpen 1.
MuKpPOKOHTPOJLIEPHI.
O01ue cBeeHns
1.1 0O0630p MUKPOKOHTPOJLIEPOB 7 8 [K-3-31 [IK-3- J1.1
¢upmer SIEMENS. Cuctema VY1 IIK-3-Bl JI1.2J12.1
o0o3HaYeHHH J12.2]713.2
MHKPOKOHTPOJIIIEPOB 0103233 24
SIEMENS. ApxutekTypa 25
MUKPOKOHTpOJIIEpa

SIEMENS. ApxutekTypa
A7]pa MUKPOKOHTpOJIIEpa
SIEMENS. IlokoneBka
MHKpPOKOHTpPOJIIEpa
SIEMENS. CtpykrypHas
cXeMa MHUKPOKOHTpOJLIepa
SIEMENS /JIex/




1.2 Cucrema 0003HaueHUI TIK-3-31 IIK-3- | JI1.2J12.1J13. | T'pymmoBoe
MHUKPOKOHTPOJIJIEPOB V1 IIK-3-B1 1J13.2 3aHATHE
SIEMENS 31 352 33 54
oxonepka 95
MHKPOKOHTpPOJLIEpa
SIEMENS /Ilp/

1.3 Coznanue npoekra B TIA IMK-3-31 TIK-3- | JI1.2J12.2J13. | I'pynnooe Pl
PORTAL" V1 T1IK-3-Bl 1J13.2 3aHATHE

D132 33 54
/J1a6/ 25

1.4 AHanu3 anbTepHATHBHBIX [TK-3-31 ITIK-3- J.1
MHKPOKOHTPOJIJIEPOB APYTUX V1IIK-3-Bl JI1.2J12.1
MIPOU3BOIUTEINEN. J12.2J13.1
UccnenoBanue muHOB JI3.2
MUKPOKOHTpOJLIEpa 01 02 23 B4
SIEMENS. 25
JucaccemOnupoBaHue
MpOrpaMMHOTO KOJIa Ha 6aze
TIA Portal /Cp/

Pasnea 2. Paznen 2.
Perucrpnl

2.1 [TamsaTH IpOrpamMm. TIK-3-31 TIK-3- | JI1.2J12.2J13.
OrnepaTuBHAS MAMSTb. VY1 IIK-3-Bl 2
OHeproHe3aBucuMast aMsITh 012223354
naHHbIX. Pabota ¢ mopramu 25
BBOJIa-BBIBOIA. Peructp
coctossausg SREG. ®@naru
peructpa SREG. /Jlex/

2.2 Pa6ora ¢ mopramu BBOIA- TIK-3-31 T1IK-3- JI1.1
BBIBOJIA V1 IIK-3-B1 JI1.2J12.1J13.

Peructp cocrosinus SREG 1J13.2
Mp/ 013233 54
35

2.3 PaspaboTka penerHbIx TIK-3-31 TIK-3- JI1.2J13.1 I'pynmoBoe P2

YIPaBJISIONINX IPOrpaMm VY1 IIK-3-Bl JI3.2 3aHATHE
0103233 54
/J1a6/ 95

2.4 PaboTa ¢ yncieHHbIMU TIK-3-31 T1K-3- JI1.2J13.1 I'pynmosoe P3

BenuuuHamu B STEP 7 /J1a6/ V1 IIK-3-Bl J3.2 3aHATHE
013233 54
25

2.5 [Mamsts mporpamm. ITaMsaTe TIK-3-31 TIK-3- J.1
naHHbIX. CUeTYMK KOMaH U V1 IIK-3-Bl JI1.2J12.1
BBINOJIHEHUE IPOTPaMMBI. JI2.2713.1
Komanp! yci10BHOTO U J3.2
6e3yCIOBHOTO IIEpexoaa. D1 52 D3 B4
Tabuuma BEKTOPOB | 25

obOpaboTka
npepepsiBanuil. /Cp/

Pa3snen 3. Pasnen 3.
Taiimepbl




3.1 8-OUTHBIN TaltMep-CUeTUNK 10 [ IIK-3-31 TIK-3- | JI1.2J12.2J13.
TO. 16-6uTHBIN TafiMep- V1 IIK-3-Bl 2
cuerunk T1. 8-OUTHBII 010923354
Taiimep-cuerank T2. 25
CroposkeBoii Taiimep
npepbiBaHus. BHemnue
IIpepbIBaHus. Pesxumbl
MOHMKEHHOTO
SHEPTrOMOTPEOIICHHUS.

TakTupoBanue
MUKPOKOHTPOJIIEPA.
I'eneparop ¢ BHEMmIHUM
PE30HATOPOM.
HuskouacToTHBIN KBapLEBbIi
reHepaTop. BHemnuii curnain
cuHxpoHu3auuu. ['eneparop
¢ BHemHel RC-iermoukoi.
Buyrpennuit
kanuOpoBaHHbIi RC-
reHepaTop. AHaJIOTOBBIH
kommapatop /Jlex/

32 8-OuTHBIN TaliMep-CUeTUNK 3 TIK-3-31 IIK-3- JI1.2J13.1 I'pynnosoe
TO V1 IIK-3-B1 JI3.2 3aHATHE
16-OuTHBII TaliMep-CUETUYNK 2103253 54
Tl 25
Mp/

33 Hcnonb3oBanue TaiiMepoB 1 7 MK-3-31 IIK-3- | JI1.2J13.1 I'pynnosoe P4
cuerunkoB B STEP 7 /J1a6/ V1 IIK-3-Bl JI3.2 3aHATHE

21 322 23 B4
25
Pa3nen 4. Pa3nen 4.
HNuapnkanua

4.1 AHanoro-uuppoBoii 8 ITK-3-31 TK-3- J1.1
mpeoOpa3oBaTelb. V1 IIK-3-Bl JI1.2J12.1
CeMUCEerMEeHTHBIH JI2.2J13.2
uHArKaTop. JuHaMuyeckas D1 52 233 54
WHIAKAIS CUMBOJIOB. /JIek/ 25

4.2 CeMUCerMeHTHBIN 2 [TK-3-31 IIK-3- | JI1.2J12.2J13. I'pynmnosoe
HWHIUKATOP V1IIK-3-B1 2 3aHATUE
JluHaMu4YecKast HHIUKALIKS D192 D3 D4
CHMBOJIOB 25
Mp/

4.3 [Ipennenurenu Taitmepos. 6 TIK-3-31 IIK-3- J.1 P5
PesxxuMbl paboThI TaiiMepoB. V1 IIK-3-Bl JI1.2J12.1
YnpaBieHre TaKTOBBIM JI2.2J13.1
CHUTHAJIOM. AHAJIOTOBBIN JI3.2
KOMITapaTop. 0103233 54
DYHKIIMOHUPOBAHUE U 25
MOBBIIIEHNE TOYHOCTH
npeobpaszosanus AL /Cp/

4.4 [IpoBenenue 27 | IK-3-31 TIK-3- J1.1 KMI1 PS5
JK3aMeHa /JK3aMeH/ V1 IIK-3-B1 JI1.2J12.1

JI2.2J13.1
J3.2
D1 2324 35
Paznea 5. IloaroroBka k
KOHTPOJbHBIM
MepONpPUATHIM H
BBINOJIHSIEMBIM padoTam

5.1 O6bem yacoB 27 | IK-3-31 IIK-3- J1.1 KMI1
CaMOCTOSTENbHOM PaboThI Ha V1 IIK-3-B1 JI1.2J12.1
noarotoBky k KM /Cp/ JI2.2713.1

JI3.2J13.3
D12223 54

95




5.2 O06bem yacoB 7 44 TIK-3-31 IIK-3- J1.1 P1,P2,P
CaMOCTOSTENBbHOM PaboThI Ha V1 IIK-3-B1 JI1.2J12.1 3,P4,P5
noaroToBky k BP /Cp/ JI2.2713.1

JI3.2J13.3
D12223 54
25
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUMYM, 3K3aM€eH M T.I), BONPOCHI IS
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTtponsHoe rilﬁ){oief;eoMHe B
KM P — I pel OTPOCHI JUIs1 HOATOTOBKU
KOMIICTEHIINH
KM1 DKk3aMeH MK-3-31;I1K-3- 1. OcHOBHBIE XapaKTEPUCTUKA MUKPOKOHTPOJJIEPOB Siemens. 2.
Y1;1IK-3-B1 Opranu3aiys maMsaTH MUKPOKOHTpoJuiepoB Siemens. 3. [IpepbiBaHus

MHKPOKOHTpPOJUIEpa MUKPOKOHTPOIIIepoB Siemens. Tabmmma
npepsiBanuii. 4. ITopTsl BBOAA BEIBOAA MHKPOKOHTPOJUIEPOB Siemens.
IIpuHIMD HACTPOIKK U OCHOBHBIE PETUCTPHL. 5. 8- pa3psiIHbIe
TaiiMeps! cueTanku. Pesxxum Opictporo LIVIM. 6. 8-u pa3psaHbie
TaiiMepsl/caeTunkn. Pexxnm nerTprpoBarHoro (¢asosoro) LHIINUM. 7. 8-
U paspsiiHble TakMephl/cueTYnKH. Pexxum cOpoca npu coBnajeHuH. 8.
AnanoroBo-uugpoBoii mpeodpazoBareslb MUKpOKOHTpouiepa ATmega
8535. IlpuHnun Ha-CTPOMKKU U OCHOBHBIE PerucTphl. 9. Mcnonb3oBanue
IpepsIBaHUi IIpu paboTe ¢ aHAIOTOBO-IIU(POBEIM IpeoOpazoBaTeeM
MHUKPOKOHTPOJUTEpoB Siemens. 10. Pe:xuMbl pabOThI HHIUKAIIMN
MHKpOKOHTponiepoB Siemens 1 1. Kakum o6pasom peannzyercs
yIIpaBJICHHE THPUCTOPHBIM IpeoOpa3oBareneM ¢ momomsio CUDY? 12.
s uero HeoOxoauMa cuHxpoHu3anus ¢ cetbio? 13. Kakum o6pazom
3agaéres yron ynpasienus? 14. [ToscHute mpuUHIMIT pabOTHI
npuHIUIIaIbHON cxembl CUDY? 15. Kakum o6pa3om GopMHUpYIOTCS
HpsIMOYTOJIbHBIE IMITYIbChI? 16. Kakas mHTEerpansHas cxema
HasbIBaeTCsl MUKpoKoHTposuiepoM? 17. Kakas undopmarust XpaHurcs B
MaMsATH JaHHBIX MUKpoKoHTpoJutepa? 18. Kakas nabopmaris
XpaHUTCA B IIaMATYU NIporpaMM MUKpoKoHTposulepa? 19. Kakas namsaTs
MUKPOKOHTPOJIIEpa SIBIsiETCA dHeproHe3aBucumMoii? 20. Yem
omnpezenseTcs pa3paaHOCTh MUKPOKOHTpoepa?

5.2. Ilepeuens paGoT, BHINOJIHSE

MbIX no gucuunianHe (KypcoBasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon Hazpanue Tposepsemsie
UHJIUKATOPBL CopnepxaHue pabOTHI

paboTHI paboTHI N

KOMIETEeHINH

P1 JlabopaTopnas [K-3-31;I1K-3- 1. PackpoiiTe moHATHE «MUKPOIIPOLIECCOPHAS CUCTEMA YIIPABICHUS.
pabora Nel Y1;IIK-3-B1 Kakue cymecTByI0T CHHOHUMBI JAaHHOTO MOHATHA? 2. UTO Takoe
"Co3naHue mpoekTa JIMCKPETHBIN BX0A UK BbIxo? Kak onpenenstorcs ux cocrosuus? 3.

B TIAPORTAL" [MonsaTHE M cocTaB MPOrpaMMHOTO obecrieueHus1. OnepanoHHast
cucrema. Cucrema nporpaMmmupoBanus. [Ipuxiansas nporpamma. 4.
Kak co3nate npoekt B cucteme nporpammupoBanus TIA (Totally
Integrated Automation) Portal (V13)? 5. B yem BbI BUAMTE TOCTOMHCTBA
" (WITH) HEZOCTATKH MHKPOIPOIIECCOPHBIX CHCTEM YIIpaBIIeHHA? 6.
JlaiiTe XapaKTepUCTHKY JUCKPETHBIM BXOJaM U BBIXOJaM KOHTpoJuIepa
S7-1200. 7. Hapucyiite cxeMy NMOJKITIOYSHHUS KHOTIKU C 3aMBIKAFOIIAM
KOHTAaKTOM K nuckperHoMy Bxony Dla.2. 8. Hapucyiite cxemy
MOIKJTFOUEHHS CBETOAMO/IA K IUCKpeTHOMY BhIxoay DQDb. 1.

P2 JlabopaTopnas MK-3-31;I1K-3- 1. Onpenenute nmonsrue O6ut/0aiit. Kakoe MakcuMaibHOE YHCIO MOYKHO
pabora Ne2 V1;IIK-3-B1 3anucath B 1 6aitT? 2. Uto Takoe TUCKPETHBIN BXOA WK Bbixon? Kak
"PazpaboTka ONpenesAoTcesl UX cocTosiHuA? 3. Ha Kakux s3bIkaX MOTYT CO3/1aBaThCsl
peneHbIX MPUKJIHBIC IPOTPAMMEI B cucTeMe nporpammuposanus TIA Portal
YIPaBISIOMINX (V13)? 4. Kak 00bsBIAIOTCS TIEPEMEHHBIE U IPHCBAUBAIOTCS
nporpamMm" CUMBOJIbHbIE UMEHA TUCKPETHBIM BXoJaM U Beixogam? 5. Kakos

MPUHIUIT paboTH! Jorndeckoro omnepatopa NOT? 6. KakoB nmpuHIMI
paboTs! ormdeckoro oneparopa AND? 7. KakoB npuHImi paGoTs
nmorudeckoro oneparopa OR?




P3 Jlaboparopras IK-3-31;11K-3- 1. ITosicaute paboty 610ka MOVE. Kak peann3oBaTs 3TOT 610K Ha

pabota Ne3 "Pabora |V 1;I1K-3-Bl s3pike STL? 2. Kak npoussectu 3arpy3ky ACCU2? [Ipusenure

C YHCIICHHBIMH IporpamMMy peaH3aIiiy 3arpy3ku. 3. Ilokakure crocoOsl oOMeHa
BenmnunHamu B STEP JTAHHBIMH MEeXIY IBYMsI akkymynsaTopamu mporeccopa ACCU1 u
7" ACCU2? 4. Kakue neiicTBUS ¢ aKKyMYJIATOPOM Ipolieccopa

BeInoHSAIOT kKoMaHael CAW u CAD? 5. IlpuBenure npumep
nporpaMMsl Ha si3bike STL 3arpy3ku U BBITPY3KU IaHHBIX U3
MapKkepHoi mamsaTH B akkymynsaTop ACCU2 u obpartHo. 6. Kakumu
KOMaHaMH1 peanusytorcs apupmerndeckue pyHkuuu? 7. CKoIbko
0a30BBIX THITOB JaHHBIX W KAKHX MCIIONB3YIOTCS IIPH PEaTH3aIliH
koMaH apudmernaeckux onepanuii? 8. Kaxue ¢popmare! BeIONHEHNS
apupMeTHIECKON onepanuy NoIIeP>KUBAIOTCS A3bIKAMHU

nporpaMMHUpPOBaHus?

P4 Jlaboparopras IK-3-31;I1K-3- 1. Kakue oCHOBHBIE IPUHLUIIBI peaIu3aliii IPOTPAMMHBIX CYETYHKOB
pabora Ne4 VIL;IIK-3-B1 B STEP 77 IlosicHuTe CTPYKTYypy ClI0Ba c4eTdnkoB. 2. Kakium obOpaszom
"Ucnons3oBanue MIPOUCXOIUT HavajbHasl yCTaHOBKa cueTunkoB? [IpuBenure npumep
TaliMepoB u HayallbHOM YCTaHOBKHU M TOSICHUTE COAEPIKAHUS CII0BA CUCTUHMKA TIPH
cuetunkoB B STEP aToM. 3. Kak BBIIENSIOTCS U UCTIONB3YIOTCS OTICITbHBIE OUTHI CIIOBa
7" CUETUHKOB JUIS peaTn3alliii MHOTOTaKTHEIX cxeM? 4. [IpuBenure

IpUMeEp pean3alii MHOTOTAKTHON CXeMbI Ha CUETYHKAX U MOSICHUTE
e¢ padoty. 5. OCHOBHBIC IPUHITUITEI peau3anuu TaiiMepoB. Kakne
KOMAaH/Ibl UCIIOJIb3YIOTCS 711 YIIpaBiIeHus TaiMepamu? 6. Turel
TaiitMepoB. BpemenHbie auarpaMMbl paboThl TaitMepoB. 7. Kakyto
CTPYKTYpY UMeeT TaiiMepHoe ciioBo? Ha3zHaueHue none TalitMepHOTO
cnoga. 8. [IpuBenure npumMep peanusanuu reeparopa. Iloscuure
HIPUHIUN PabOTHI CXEMBI TeHepaTopa

P5 Kypcosas pabora IK-3-31;11K-3- 1. Omucanme TeXHOIOTUYECKOro mpoiecca (creHapus u3 Factori 10).
V1;I1K-3-B1 2. BbIOOp TEXHUYECKUX CPEACTB aBTOMATH3AINH (ATIYUKH,
WCTIOJTHUTEITFHBIE MEXaHU3MBI, KOHTPOJIIED).

3. Pa3paboTka NUKIOTpaMMbI TEXHOJIOTHYECKOTO TIPOIecca.

4. Pa3paboTka mporpaMMHOTro oOecredeHusl.

5. Pe3ynbTaThl TECTUPOBAHUS CHCTEMbI aBTOMATH3alUH (B BUIE
BPEMEHHBIX THarpaMM, MOJTY4EHHBIX C TOMOIIBI0 HHCTPYMEHTA
"Traces" B mporpamme TIA Portal mpu cumynsiuuu mpoekra).

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

MuHHCTEpCTBO HAYKH U BBICIIEro oopa3oBanus Poccuiickoii denepanuun

HoBoTpowunkuii ¢pumman

®denepanbHOTO TOCYIAPCTBEHHOTO ABTOHOMHOTO 00pa30BaTEIFHOTO YIPEXKICHHE BEICIIETO 00pa30BaHUs
«HanuoHanbHbIM HccIe10BaTeNbCKUM TEXHOJIOTHUECKUN YHUBEPCUTET

«MUCUC»

Kadenpa snekTposHepreTHKN U AIIEKTPOTEXHUKU

DK3AMEHAILIMOHHBIN BUJIET NeO
ITo yaebHOMY Kypcy "IIpoMBIIIeHHBIE KOHTPOIUIEPHI"
Hamnpasnenne 13.03.02 «DneKTposHEpreTHKa U 3IEKTPOTEXHIKA

1. OcHoBHBIE XapakTepucTUKu MUKpokoHTposuiepa SIEMENS.

3amaga 1. Pa3paboraTs mporpaMMy, OCYyIIECTBISIONIYI0 CYMMHPOBAaHHE ABYX 4-X pa3psIHBIX ABOMYHEIX dncen. IlepBoe ancio
nonaercs Ha BeiBoAbI PAO-PA3, Bropoe PA4-PA7, pe3ynbTar BEIBOAUTCS HA CEMUCETMEHTHBIA HHIUKATOP B AECATHYHOM KOJIE
(ucnomp3yercs 2 pa3psiaa).

JIMCTaHITMOHHO 9K3aMeH MOXeT MpoBoauTEC B LMS Canvas. Dx3aMeHaIrmoHHbIH TecT coaepkut 30 3aganuii. Ha pemenue
orBoautcs 30 MuHyT. PazpenieHHble ONBITKY - OJHA.
O0pa3sern 3agaHuii 1711 dK3aMeHa, MPoBoAUMOTo auctaHimonHo B LMS Canvas (OTIK-2; YK-4; I1K-3):

1. Ha3oBure onpenenenre NOHATHIO CUCTEMa CUUCIIEHUS
- coBokymHocTh 1Hdp I, V, X, L, C, D, M;

- coBokymHocTh TP 0, 1, 2, 3,4, 5,6,7, 8, 9;

- HIPUHSATHIA CHOCO0 3aIHCH YHCeT,;

- MHOKECTBO HATYPAJIbHBIX YHUCEI.

2. Ompenenure, 9TO SBISCTCS MPUHSITHIM CIIOCOOOM 3aIMCH YHCEI
- CHCTEMA;

- CUCTEMA CUMCIIEHUS;

- TabIMIa;

- MACCHB.




3. Omnpenenure, Kakue UPPHI UCTIONB3YIOTCS B JTBOMYHON CHCTEME
- Owml;
- 1u?2;
- 0-9;
- 0-2.

4. Vkaxure koopauHupyemoe ycrpoiictso IIK
- CucreMHBII 0JIOK;

- Knasuarypa;

- Monutop;

- Mpib.

5. VYkaxure BUJ NaMATU, KOTOPBIH SBISETCS SHEPrO3aBUCUMON MaMIThIO
- IIOCTOSIHHAS N1aMSATh;

- orepaTHBHAsl MaMSTh;

- BHEIIHSS M1aMsTh;

- KAILI-TIAMSATb.

6. VYerpoticrsa [1K, ucnons3yronyecss Uit BOCIPHUATHS HHGOPMaUK U3 BHEIHETO MUpa
- LEHTPaJIbHBII NIPOLECCOP U ONEPATUBHAS IaMSITh;

- Monutop;

- KJIaBUATypa, MBbIIIb, HAKONUTEIN Ha MAaTHUTHBIX JUCKAX;

- OnepaTuBHas NaMATh U MBIIIb.

7. VYerpoiictsa 1K, ucnonp3yrommuecss 11 00pabOTKU MONTydeHHOW WHpOpMaLuu
- KJI1aBUATypa, MbIIb, HAKOUTEIN Ha MarHUTHBIX;

- JIICKaXIICHTPANBHBII IIPOIeCCOp W ONEepaTUBHAS MaMSTh;

- MOHUTOD;

- ornepaTHBHAs MaMATh U MBIIIb.

8. Omnpenenure, Kakoil BHA MaMATH IpeJHA3HAUCH TOJHKO IS YTCHHS

- OIlepaTHBHAS ITAMSTH;

- BHEIIHSAS MaMsITh;

- K3LI-MaMSATh;

- nepugepuitHbIe YCTPOHCTBA, TIOCTOSIHHAS TIAMSTb.

9. YKaxxute BUJI namsATu, SBJISFOLIAMCS 3Hep1"03aBPICHMOﬁ NaMATbIO C MPOU3BOJIBHBIM JOCTY-IIOM JJI UYTCHHUA U 3allMCU
- OIcpaTuBHAA NaMATh,

- IIOCTOSHHAs IIaMsTh,

- BHCIIHAA INaMATh,

- KoII-ITaMsTh.

10. Vkaxure BUJ IaMATU, UCIIONbB3YIOLUICA U1 XPaHEHHs] IPOrpaMM U JAHHBIX BO BPEMsI UX BBINOJIHEHUS
- K3ILI-IIAMATB;

- [IOCTOSIHHAS N1aMSTh;

- BHEIIHSS [1aMsTh;

- KJIL-TIAMSATh, OIIEPAaTHBHAS I1aMSATh.

11. CucremMa KOMaH[I, THITEI 00pabaTbIBaeMbIX JaHHBIX, PEXKUMBI apecariii ¥ IPHHIUITEI pab0Thl MEKPOIIPOIiEcCopa — 3TO
- MaKpOapXUTEKTYypPa;

- MHKPOapXHUTEKTYpa;

- MUHHAPXUTEKTYPa,

- MOHOApPXHUTEKTYpa.

12. Yro sIBISIETCSI CTPYKTYPHBIM 3JIeMEHTOM (hopmarta 1000l KoMaHIbI?
- peructp;

- ajpec S4YEeUKy;

- OTepaHz;

- kox omeparun (KOIT).

13. [To uncny Oonpimmx uHTErpasbHBIX cxeM (BMC) B MUKpOIIPOIIECCOPHOM KOMIUIEKTE Pa3in-4ai0oT MUKPOIPOLIECCOPHI
- OJTHOKaHaJIbHbIC, MHOTOKaHAJIbHbIE 1 MHOTOKaHAJIbHBIC CEKI[HOHHbIC;

- OJTHOA/IPECHBIE, MHOTOAJPECHBIE 1 MHOTOA/IPECHEIE CEKI[OHHBIE,

- OJIHOKPUCTAIbHBIE, MHOTOKPHUCTAIbHBIE 1 MHOTOKPHUCTATIBHBIE CEKIIMOHHBIC;

- OJTHOpa3psIIHbIE, MHOTOPa3psIHbIC U MHOTOPa3psIHbIE CEKIIMOHHBIC.

14. Kakne MHKpOIponeccopsl MOTYT OBITH IIPHMEHEHB! [UIs PEeIICHNs MIHPOKOTO Kpyra pa3sHo-oOpas3HBIX 3a1ad (MX
3¢ deKTHBHAS TPOU3BOIUTENBHOCTD CJ1a00 3aBUCHUT OT MPOOIEMHOM crieln(u-Ku perraeMbix 3a1a4)?




16.

YHUBEpCAIbHBIE MUKPOIPOIECCOPEI;
U(POBBIE MUKPOIIPOIIECCOPBL;
ACHHXPOHHBIE MHUKPOIIPOIIECCOPEL;
CHHXPOHHBIE MHKPOIPOLECCOPHI.

C IOMOIIBIO Yero MUKPOIIPOIIECCOP KOOPANHHUPYET paboTy BCEX YCTPOHCTB IH(POBON CH-CTEMBI?
C TIOMOIIBIO IIMHBI JaHHBIX;

C TIOMOIIBIO HIMHBI a/Ipeca;

C MOMOIIBIO IIUHEI YIIPABJICHUS,

C TIOMOIIBIO TTOCTOSIHHOTO 3aroMuHaromero ycrpoicrsa (I13Y).

Komanne! pacrpenenstoT: mo ¢pyHKIHOHAIHOMY Ha3HAYECHUIO, Mepeaada JaHHbBIX, 00pa-00Tka AaHHBIX, IHepenada

VIIPABIICHUS U ...

17.

0e3 aapecHoe;
0JTHOA/IPECHOE;
JIOTIOJTHUTEIIBHOE;
JIBYXaJIpeCcHOE.

Kak HazpiBaeTcs mpoleaypa Win cxema npeoOpa3oBaHus HHGOpMauu 00 onepaHzie B €ro MCIOJHUTENbHBIN anpec?
PEeXUM KOIMPOBAHUS MAMSTH;

PEeXHUM afpecariiy MaMsTH;

pexuM Gopmara namsry;

PEeXKUM OOCITY)KUBAHUS TTAMSITH.

Uro HasweiBaeTcs Bromom/BeiBogoM (BB)?

Pa3psAAHOCTHIO, T.€. MAKCHMAIIBHBIM YHCIIOM OJHOBPEMEHHO 00pabaThIBAEMBIX TBOUYHBIX Pa3psoOB;

ajzipeca SYCHKU TMaMATH, B KOTOPOI HaXOMUTCS OKOHYATEIBHBIN MCTIOJIHUTENBHBIN ajpec;

ToJIe TIAMSITH C YIMOPSIOYEHHON TOCIe0BaTENFHOCTBIO 3aITUCH U BRIOOPKH MH(OPMAITUH;

nepefavya JaHHBIX MEXIY sapoM DBM, BKITOYalomuM B ce0s MUKPOIIPOIIECCOP M OCHOBHYIO MaMSTh, U BHEIIHUMH

ycrpoiictBamu (BY).

19.

Kak nasbiBaroTcs MUKPOIIPOIIECCOPHBI, B KOTOPBIX HAYAJIO U KOHECI[ BBIITOJTHCHU onepaunﬁ 3aJal0TCsA yCTpOﬁCTBOM

yrpasieHus?

20.

24.

YHHUBEpCaIbHbIE MHKPOIIPOILIECCOPBI;
(G POBEIE MUKPOIIPOIIECCOPEL;
ACHHXPOHHBIE MUKPOIIPOIIECCOPEI;
CHHXPOHHbBIE MUKPOIPOLIECCOPHI.

OpHuM U3 cI0CO00B 0OMEHa MaMATH K BHEITHUM YCTPOMCTBAM SIBIISETCS
PEXUM TIPSIMOTO JOCTYNA K IaMSITH;

pexuM (HOPMHUPOBAHHS CUTHAIOB NPEPHIBAHUH B MaMSTH;

PEXHUM IIPOTPAMMHOTO YIIPABIICHUS ITaMSTHIO;

PEeXHUM OOCTYKMBaHHUS MaMATH.

CKOJIBKO aJIpecHBIX BXOJOB MMEET MUKpOCXeMa MaMmsaTH 256x47?
8;

11;

13;

16.

CKOJIBKO aJIpECHBIX BXOJIOB MMeeT MUKpocxema mamatu 2Kx8?
&,

11;

13;

16.

MuxkponporneccopHas cuCTeMa Kakoro TUMa pa3pabaThIBaeTcs dale BCero?
pa3paboTka He TpeOyeTcsl, UCIIONB3YIOTCSI TOTOBBIE CHCTEMBI;

KOMITBIOTED;

MHKpPOKOMITBIOTED;

MHKPOKOHTPOJLIEP.

Kakoit PEXKUM MUKPOIIPOLECCOPHBIX CUCTEM HUCHOJIB3YCTCA JJIA MEpEaadn OOJIBIIMX MACCH-BOB I/IH(l)OpMaHI/II/I MEXITY

MaMATBIO U BHEIIHUM YCTPOHCTBOM?

OXKUJaHUS,
MIpephIBaHMS;

MPsIMOTO JOCTYIA K MaMATH;
MpsIMOM nepefaun JaHHbIX.




25.

29.

KakoBo Ha3HaueHHE KOHTpOJUIEpa NPSIMOTO JOCTYNA K MaMsTH?
YCKOPHUTH OOMEH MEXTy MaMATHIO M BHEIIHUM YCTPOHUCTBOM;
CpoUYHOE OOCTY)KMBAHUE BHEIIHETO YCTPOWCTBA;

BBIPA0OTKa BPEMEHHBIX 3aJIePHKEK;

opraHusaiys oOMeHa B HOCIEI0BATEIbHOM KOJIE.

BriGepure HeBepHOE yTBEpXKACHHUE:

PCI — HeMynbTUNIEKCHPOBaHHAS HINHA;

KomaecTBO ciotoB muHEI PCI Mao;

PCI — OsIcTpopeiicTByIOmas MIMHA;

Ha muHe PCI Bo3MOkeH CHMHXPOHHBIM U aCHHXPOHHBIN 0OMEH.

K kakoif mmHe mepcoHaTFHOTO KOMIIBIOTEpa MOIKII0UAeTCs OOJbIIe BCEro YCTPOHCTB?
K CHCTEMHOM IIHHE;

K IIHMHE ITaMSiTH;

K JIOKaJbHOH IIHHE;

k mmuHe AGP.

KakoBo HazHaueHHE KOHTpOJUIEpa IPUOPUTETHBIX MPEPbIBAaHUN?
YCKOPHTH OOMEH MEXTy NMaMAThIO ¥ BHEITHUM YCTPOHCTBOM;
CpouHOe OOCTY)KUBAHUE BHEIIHErO0 YCTPOWCTBA;

BBIPa0OTKAa BPEMEHHBIX 3alICpPIKeK;

OpraHm3aIys oOMeHa B IOCIEAOBATEIFHOM KOJIE.

Kakoif pexxuM MHKPOIPOLECCOPHBIX CHCTEM HCHOIb3YeTcs IS Mepefaul OONBIIMX MAaCcCH-BOB MHGOPMAIUN MEXKIY

BHEIIHUMH yCcTpoiicTBamMu?

30.

OXKUIAHNUS;

IIPEPLIBAHMUS;

IPSAMOIO JOCTYIA K HNaMATH;
IpsIMOI nepeiaun JaHHBIX.

KakoBo HazHaueHue mporpaMMHOro Taimepa?

YCKOPUTB OOMEH MEXy NaMsAThIO U BHEIIHUM YCTPOHCTBOM;
CpOYHOE OOCIYXMBaHUE BHEIIHEIO yCTPOMCTBA;

BBIPA0OTKA BPEMEHHBIX 3aJICPIKeK;

opraHusaiys oOMeHa B MOCIEI0BAaTEIbHOM 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. MUKpPOKOHTpoJUiepa 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 — opUIHANBEHBIA CAUT KOMITaHuH 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.




