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1. HEJIX OCBOEHUSA

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 OBPA3OBATEJbHOM ITPOT'PAMMBI

Bnox OIT: b1.B

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 [IIporpamMMHasi UHXEHEpUS

2.1.2 | IIpowusBojacCTBEHHAs IIPAKTHKA MO TOIYIEHHIO IPO(ecCHOHATBHBIX YMEHUH 1 OIBITa IPO(ECCHOHATBHOHM AeATeTbHOCTH

2.1.3 | Texandeckne cpeacTBa HHGOPMATMOHHBIX CHCTEM

2.1.4 | YnpaBneHue TEXHUYECKUMH CHCTEMaMH

2.1.5 | Meramtypruueckue TEXHOJIOTHH

2.1.6 | OO0was sHEepreTuka

2.1.7 | TexHosoruu mporpaMMHUpPOBaHUs

2.1.8 | Teopus cucTeM U CUCTEMHBIN aHAIN3

2.1.9 | YueOHas mpakTHKa IO MOJIYYCHHUIO IEPBHYHBIX MPO(PECCHOHANTBHBIX YMEHHI

2.1.10 | dusuka

2.1.11 | Xumus
2.2 JucunmianHbl (MOXYJIH) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHOW THCHUIINHDBI (MOAYJIs) HEOGXOHMO KaK
NpeanecTBYIee:

2.2.1 |IoaroroBka K MpoIEaype 3aIIUThI U 3aIIUTa BEITYCKHOW KBATHN(UKAITMOHHON pabOTEI

2.2.2  |IIpepnunnoMHas paKTHKA

3. PE3YJIBTATBI OBYUYEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIlMSIMHA

IIK-4: Cnioco6eH y4acTBOBATH B HAYYHO-HCCII€I0BATEIbCKOM TeATeJILHOCTH (B 00/1aCTH NPUKJIATHOH HHPOPMATHKH)

3HaTh:

[1K-4-31 mMeToms! MpoBEACHNUS SKCIICPHIMEHTA, BUBI M TUIAHBI SKCIICPIMEHTa, UX 0COOCHHOCTH U 001aCTh IPHUMEHCHUS

IIK-3: CnocodeH BHeAPATH H IKCILIYaTHPOBATh 00beKThI MPo(eccHOHAIbHOM 1eATeIbHOCTH

3HaTb:

[1K-3-31 Texuuueckue XapaKTCPUCTUKHU, KOHCTPYKIIMOHHBIC OCO6eHHOCTI/I paBpa6aTLIBaGMBIX 1 UCIIOJIb3YEMbBIX TEXHUYCCKUX
CpE/ICTB

ITK-4: Cnioco0eH y4acTBOBaTh B HAYYHO-HCC/IEJ0BATEIbCKOM eI TeJbHOCTH (B 00J1aCTH NPUKJIAAHON HH(POPMATUKH)

YMmerb:

TIK-4-Y1 onpenensiTh LeNU U 3a1a41 KCIIEPUMEHTA, COCTABIIATD TUIaH SKCIIEPUMEHTa

IIK-3: Cnioco6eH BHEAPATH U IKCILIYATHPOBATH 00beKTHI MPO(hecCHOHATbHOT /1esITeIbHOCTH

YMmerb:

TIK-3-Y1 npuMeHATh METOIbI MPOBENCHHS KOMILIEKCHOTO TEXHUKO-9KOHOMHYECKOTO aHAIN3a JJIs 000CHOBAHHOTO TIPUHSITHS
pelieHui

ITK-4: CnocodeH y4acTBOBATh B HAYYHO-HCCJIE0BATENLCKOM 1eATeJIbHOCTH (B 00,1aCTH NPUKJIATHOH HHPOPMATHKH)

Baagers:

ITK-4-B1 Meronamu pacuera rmorperrHocTeil QyHKIni, NpUOIKEHHBIX 3HAYCHHH ITapaMeTPOB MPHU OIICHKE OCHOBHBIX
MIPOU3BOJICTBEHHBIX (POHIOB

ITIK-3: Cnoco0eH BHEAPATH U IKCIIYaTHPOBATh 00beKThI NPOdecCHOHAILHOM JeATeIbHOCTH

Baagern:

[IK-3-B1 mMeTomamu nmpoBeneHHs KOMILIEKCHOTO TEXHUKO-9KOHOMHYECKOTO aHaIn3a AJsl 000CHOBAaHUSI IPUHSATHUS PEILICHUN




4. CTPYKTYPA U COAEP KAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pazgen 1. Paspea 1.
MuKpPOKOHTPOJLIIEPHI.
Oo0wue cBereHUs
1.1 0O0630p MUKPOKOHTPOJIJIEPOB 7 4 [TK-3-31 IIK-3- J.1
¢upmer SIEMENS. Cuctema V1IIK-3-B1 JI1.2J12.1
0003HaUeHMI IIK-4-31 [IK-4- | JI2.2J13.2
MHUKPOKOHTPOJIJIEPOB V1I1IK-4-B1 | 313233 54
SIEMENS. Apxutekrypa 25
MHUKPOKOHTPOJLIEpa
SIEMENS. ApxutekTypa
s,Ipa MUKPOKOHTpOJLIEpa
SIEMENS. IlokoneBka
MUKPOKOHTPOJLIEpa
SIEMENS. CtpykrypHast
cXeMa MHKPOKOHTpoJUIepa
SIEMENS /JIex/
1.2 Cucrema o003HaUeHHIH 7 4 MK-3-31 TIK-3- | JI1.2J12.1J13. | T'pymmoBoe
MHUKPOKOHTPOJIJIEPOB V1 IIK-3-B1 1J13.2 3aHATHE
SIEMENS ITK-4-31 [IK-4- | 1 22 23 54
LloxoneBka V1 IIK-4-B1 25
MHUKPOKOHTPOJLIEpa
SIEMENS /Ilp/
1.3 Coznanue npoexra B TIA 7 10 [MK-3-31 TIK-3- | JI1.2J12.2J13. | I'pynnoBoe KM1 P1
PORTAL" V1 IIK-3-Bl 1J13.2 3aHATHE
TIK-4-31 [IK-4- | 91 32 33 B4
/J1a6/ V1IIK-4-B1 25
1.4 AHanu3 anbTepHATHBHBIX 7 8 ITK-3-31 ITIK-3- J.1 KM1 P1
MHKPOKOHTPOJIJIEPOB APYTUX V1IIK-3-Bl JI1.2J12.1
MIPOU3BOIUTEINEN. T1K-4-31 T1K-4- JI12.2J13.1
UccnenoBanue MuHOB V1 IIK-4-B1 JI3.2
MUKPOKOHTpOJUIEpa 210222354
SIEMENS. 95
JucaccemOnupoBaHue
IIpOrpaMMHOI0 Koja Ha Oa3ze
TIA Portal /Cp/
Paznen 2. Paspea 2.
Perucrpsi
2.1 [TamsTh MpOrpamm. 7 4 TIK-3-31 IIK-3- | JI1.2J12.2J13.
OrniepaTuBHAS MAMSTh. V1 IIK-3-Bl 2
OHeproHe3aBucuMasi NaMsITh I1K-4-31 I[IK-4- | ©1 22 33 54
naHHbIX. Pabota ¢ mopramu V1 IIK-4-B1 95
BBOJIa-BbIBOJIA. Peructp
cocrossausg SREG. ®@naru
peructpa SREG. /Jlex/
2.2 Pa6ota c mopramu BBOJa- 7 4 [K-3-31 IIK-3- J1.1
BBIBOJIA V1 IIK-3-B1 JI1.2J12.1J13.
Peructp cocrosinus SREG [1K-4-31 TIK-4- 1J13.2
Mp/ V1I1IK-4-B1 | 51223354
95
2.3 Pa3paboTka peneiHbIx 7 8 TIK-3-31 TIK-3- JI1.2J13.1 I'pynmosoe KM2 P2
YIPaBJISIOUIMX TPOrpaMm V1 IIK-3-Bl JI3.2 3aHATHE
IMK-4-31 [IK-4- | D1 292 33 54
/J1a6/ V1 IIK-4-Bl 25
2.4 Pabora ¢ ynciaeHHbIMU 7 6 TIK-3-31 IIK-3- JI1.2J13.1 I'pynnoBoe KM3 P3
BenuyuHamu B STEP 7 /J1a6/ V1 IIK-3-Bl J3.2 3aHATHE
IMK-4-31 [IK-4- | D1 22 33 B4
V1 IIK-4-Bl 25




2.5 ITamare nporpamm. ITamsars 8 [K-3-31 IIK-3- J1.1 KM2,K | P2,P3
naHHbIX. CUeTYUK KOMaH U V1 IIK-3-B1 JI1.2J12.1 M3
BBITNIOJTHEHHE ITPOIPAMMBI. I1K-4-31 I1IK-4- JI2.2713.1
KomaHnzp! ycinoBHOTO 1 V1 IIK-4-B1 JI3.2
6e3yCcIOBHOTO Iepexoa. 212233524
Tabnuia BEKTOPOB H 25
o0paboTka
npepepbiBanuid. /Cp/

Paspgea 3. Pa3znea 3.
Taiimepbl

3.1 8-OUTHBIN TaliMep-CUETINK 5 [TK-3-31 IIK-3- | JI1.2J12.2J13.
TO. 16-OuTHBIH TaiiMep- V1IIK-3-Bl 2
cueruuk T1. 8-OUTHBIN TIK-4-31 T[IK-4- | B1 32 33 54
TaiiMep-cueTuuk T2. V1 IIK-4-B1 25
CroposxeBoil Taiimep
npepbiBaHus. BHemnue
npepeiBaHusl. Pexumbl
MIOHMXEHHOTO
SHEPTrOMOTPEOIICHHS.

TaktupoBanue
MHUKPOKOHTpOJLIEPA.
['eneparop ¢ BHEmIHUM
PE30HATOPOM.
HuskouacToTHbIN KBapLEBbIi
reseparop. BHemnuii curnan
cuHxpoHu3anuu. ['eneparop
¢ BaemnHei RC-11emouko.
Buyrpennuit
kanuOpoBaHHbIi RC-
re’eparop. AHaJOTOBBIN
kommaparop /Jlex/

3.2 8-OUTHBIN TaliMep-CUeTYHK 5 ITK-3-31 TIK-3- JI1.2J13.1 I'pynmoBoe
TO V1IIK-3-B1 JI3.2 3aHSTHE
16-OuTHBII TaliMep-CIETIHK TIK-4-31 IIK-4- | 91 32 93 54
Tl V1 IIK-4-Bl 25

Mp/

33 Ucnonb3oBanue TaitMepoB u 10 [TK-3-31 TIK-3- JI1.2J13.1 I'pynmosoe KM4 P4

cuerunkoB B STEP 7 /J1a6/ V1IIK-3-B1 JI3.2 3aHATHE
TIK-4-31 [IK-4- | 91 32 33 54
V1 IIK-4-B1 25
34 BerImosiHeHne KypcoBoit 20 [TK-3-31 IIK-3- J.1 P5
paboter. /Cp/ V1 IIK-3-Bl JI1.2712.1
TIK-4-31 TIK-4- JI2.2713.1
V1IIK-4-B1 JI3.2J13.3
2132253 54
95
Pa3nen 4. Paznen 4.
HNnapnkanua

4.1 AHanoro-uuppoBoii 4 ITK-3-31 TK-3- J1.1 P5
mpeoOpa3oBaTelb. V1 IIK-3-Bl JI1.2J12.1
CeMHCerMeHTHBIH TIK-4-31 T1K-4- JI2.2J13.2
uHArKaTop. JuHaMudeckas V1 I1K-4-B1 215253 54
WHIAKAIS CUMBOJIOB. /JIek/ 25

4.2 CeMUCerMeHTHBINA 4 [TK-3-31 IIK-3- | JI1.2J12.2J13. I'pynmooe P5
HWHIUKATOP V1IIK-3-B1 2 3aHATUE
JluHaMu4ecKast HHIUKALIS T1K-4-31 [1K-4- | D1 D2 D53 54
CHMBOJIOB V1 IIK-4-B1 25

Mp/

43 [Ipennenurenu Taitmepos. 11 TIK-3-31 TIK-3- JI1.1 P5
Pesxxumbl paboTsI TaliMEPOB. V1IIK-3-Bl JI1.2J12.1
YnpaBiieHHEe TaKTOBBIM [TK-4-31 TTIK-4- JI2.2J13.1
CHUTHAJIOM. AHAJIOTOBBIH V1 IIK-4-B1 JI3.2
KOMITapaTop. 01323354
DYHKIIMOHUPOBAHUE U 25

HOBBILICHHE TOYHOCTH
npeobpaszoBanms AL /Cp/




44

IMonroroBka k sx3ameny /Cp/ 7

29

[K-3-31 IIK-3-
V1IIK-3-Bl
I1K-4-31 I1IK-4-
V1IIK-4-Bl

J1.1
JI1.2J12.1
J12.2]13.1
JI3.2J13.3

0103023334
95

4.5

IIpoBenenue
sK3ameHa /DK3aMen/

36

I1K-3-31 IIK-3-
V1IIK-3-Bl
[1K-4-31 IIK-4-
V1 IIK-4-B1

J1.1
JI1.2J12.1
J12.2J13.1

J3.2

0135354055

5. ®OHJI OIEHOYHBIX MATEPUAJIOB

5.1. KonTpoasHble MeponpusiTHsi (KOHTPOJIBHAsI pad0oTa, TeCT, KOJIOKBHYM, IK3aMeH H T.II), BOIPOCHI I

CaMOCTOSITEJIbHOI MOATOTOBKH

Kon
KM

KonTponbsHOE
MEPOIPUATHE

IIpoBepsiemsbie
WHIUKATOPBI
KOMITIETCHITUIA

BOHpOCBI JUIA IOATOTOBKH

KM1

JlaGoparopHas
pabota Nel
"Co3maHue IPOeKTa
B TIA PORTAL"

TIK-3-31;1TK-3-
V1;TIK-3-B1;TK-4-
31;11K-4-V 1;[TK-4-
BI

1. PackpoiiTe noHATHE «MHKPOIIPOLIECCOPHAs CUCTEMA
yrpasieHns». Kakne cymecTByIoT CHHOHUMEBI TAaHHOTO TTOHATHS?

2. Urto Takoe TUCKPETHBIH BX0A mwiH Beixoa? Kak ompenenstorcs ux
cocTosHUs?

3. Ilonstue u cocraB nporpaMmmHoro odecrnedenust. OnepannoHHas
cucrema. Crucrema nporpaMMupoBaHus. [IpukiIanHas mporpamma.
4. Kaxk co3zmaTs npoekT B cucteme nporpammupoBanust TIA (Totally
Integrated Automation) Portal (V13)?

5. B 4eMm BBI BUANTE JOCTOMHCTBA U (WJIM) HEMOCTATKA
MHKPOIIPOIIECCOPHBIX CHCTEM YIIPaBICHHSA?

6. JlaiiTe XapakTepUCTUKY AUCKPETHBIM BXOJIaM U BBIXOJaM
koHTpoJsuiepa S7-1200.

7. Hapucyiite cxemy MOAKIIOUEHHS KHOTIKH C 3aMbIKAIOIIIM
KOHTaKTOM K AUCKpeTHOMY Bxoxy DIa.2.

8. HapucyiiTe cxeMy NOAKIIOUEHHUs CBETOUOAA K JUCKPETHOMY
BeIX0y DQDb. 1.

KM2

Jlaboparopras
pabora Ne2
"Pa3paboTka
penenHbIX
YIIPaBIISIOIIIX
nporpamm"

IK-3-31;I1K-3-

Y 1;IIK-3-B1;IIK-4-
31;1IK-4-Y I;11IK-4-
Bl

1. Ompenenute nonsTHe 6ut/0aiiT. Kakoe MakcnManabHOE YHCIIO
MOXHO 3aIucaTh B 1 6aift?

2. Yro Takoe qUCKpeTHBINH BXoa miH Bhixoa? Kak onpenenstores nx
cocTostHuA?

3. Ha xakux si3bIKaX MOTYT CO3/1aBaThCs MPHUKIAIHBIC IPOTPAMMEI B
cucreme nporpammupoBanus TTIA Portal (V13)?

4. Kak 0OBSBIAIOTCS TIEPEMEHHbIE M IPUCBAUBAIOTCSI CHMBOJIBHBIC
MMEHa JUCKPETHBIM BXOJaM M BEIXO#aM?

5. KakoB mpuHIun paboTs! Jorudeckoro oneparopa NOT?

6. KaxoB npuHIun paboTsl Jorudeckoro omneparopa AND?

7. KaxoB npuHImI paboTs tormdgeckoro oneparopa OR?

KM3

Jlaboparopras
pabora Ne3 "PaGora
C YHCIICHHBIMH
BenuurHamu B STEP
7"

TIK-3-31;[1K-3-
V1;TIK-3-B1;ITK-4-
31:11K-4-V 1;[TK-4-
Bl

1. ITosicaute padoty 6:10ka MOVE. Kak peann3oBaTs 3TOT 010K Ha
sa3pike STL?

2. Kak npousBectu 3arpy3xy ACCU2? IIpuBenure nporpamMmmy
pea3anyy 3arpy3Ku.

3. ITokaxkute criocoOBl 0OMEHa TaHHBIMH MEXIY ABYMS
AKKyMYJISITOpaM¥ Hporeccopa

ACCUI u ACCU2?

4. Kakue 1efiCTBHUSI ¢ aKKyMYIISITOPOM ITPOLIECCOPA BBIMOIHSIIOT
xomaHasl CAW u CAD?

5. IlpuBenute npumep nporpamMmsl Ha sizbike STL 3arpy3ku v BRITPY3KH

JIAHHBIX U3 MapkepHOH maMsaTH B akkymyisatop ACCU2 u o6paTHo.
6. Kakumu koMaHIaMH peati3yioTes apupMeTnaeckue QyHKIuu?
7. CkonbpKO 6a30BBIX THIIOB JAHHBIX M KAKHX HCTIOJIB3YIOTCSA IPH
peanu3aiuu KOMaHa apuPMETHYSCKUX OIIePALHii?

8. Kakne (hopmaTs! BEITOTHEHHUS apH(METHIECKOH oTepanui
HOJICP>KUBAIOTCS S3BIKAMHU

porpaMMUpoOBaHus?




KM4

Jlaboparopras
paboTa Ned
"Hcrmop30BaHne
TaliMEpPOB U
cuetunkoB B STEP
7"

TIK-3-31;1TK-3-
V1;TIK-3-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
BI

1. Kaxue 0CHOBHBIE IPUHIIMITBI PEATH3AI[IH ITPOTPAMMHBIX CYETINKOB
B STEP 77

ITosicHUTE CTPYKTYpY C10BA CUCTUUKOB.

2. Kaxum 06pa3oM MPONCXOANT HadalIbHAS YCTAHOBKA CUETUHKOB?
IIpuBeaure npumep

HayallbHOM YCTaHOBKHU M TMOSICHUTE COAEPIKAHUS CII0BA CUCTUHMKA TIPH
3TOM.

3. Kak BBIIEIAIOTCS U UCHONB3YIOTCS OTENbHBIC OUTHI CIIOBA
CUETUHKOB JUIsl peann3alyu

MHOTOTaKTHBIX CXeM?

4. IlpuBeaure NpuMep peanu3alid MHOTOTAKTHOM CXEMBbI Ha
CYETYMKAX U TIOSCHUTE e

pabory.

5. OcHOBHBIE IPUHIUIIBI pean3auu TaiiMepoB. Kakue komaHab!
UCIOJb3YHOTCS IS

yIpaBieHus Taitmepamu?

6. Tuns! TaiiMmepoB. BpemeHHBIe mrarpaMMb! pabOTEI TalMEPOB.

7. Kakyto cTpykTypy umeer taiitMepHoe cioBo? Haznauenue nosneit
TaliMEpHOTIO CJIOBA.

8. IIpuBenute npumep peanuzanuu reseparopa. [loscHure npuHIUI
paboTHI CXeMBI

reHeparopa

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

[IpoBepsiembie
Kon Ha3panne
WHIAKATOPBI Copeprxanrie paboOThI
paboTsl paboTsl N
KOMIIETEeHIINH

P1 JlaGopatopHas ITK-3-31;11K-3-
pabota Nel V1;I1K-3-B1;I1K-4-
"Coznanue npoekra | 31;I1K-4-VY 1;TTK-4-
B TIA PORTAL" Bl

P2 JlaGoparopnas [TK-3-31;11K-3-
padoTa Ne2 V1;I1IK-3-B1;I1K-4-
"Pa3zpaboTka 31;I1K-4-Y 1;T1K-4-
peneHbIX B1
YIIPaBITIOIIUX
nporpamMm”

P3 JlabopaTopnas MK-3-31;I1K-3-
pabota Ne3 "Pabora |V 1;I1K-3-B1;I1IK-4-
C YHCJICHHBIMH 31;I1K-4-Y1;I1K-4-
BenmmunHamu B STEP | B1
’7"

P4 Jlaboparopras IK-3-31;11K-3-
paboTa Ned V1;IIK-3-B1;I1K-4-
"Hcnonp3oBanue 31;ITIK-4-V 1;11K-4-
TaliMEpPOB U B1
cuetunkoB B STEP
7"

P5 Kypcosas paboTa [TK-3-31;11K-3- 1. Onrcanue TeXHOJIOTHYECKOTO mpotiecca (crenapus u3 Factori 10).

V1;IIK-3-B1;I1K-4-
31;I1K-4-Y1;I1K-4-
Bl

2. BI060p TEXHUUECKUX CPEICTB aBTOMATH3ANH (JIATUHKH,
UCTIOTHUTENTbHbIE MEXaHU3MBbI, KOHTPOJLIEP).

3. PazpaboTka IUKIOrpaMMBbI TEXHOJIOTHYECKOTO HpoIiecca.

4. Pa3paboTka MporpaMMHOTO 00eCIIeUeHNS.

5. Pe3ynbTaThl TECTUPOBAHHS CHCTEMBI aBTOMATH3ALUH (B BUIE
BPEMEHHBIX JUarpaMM, MOIYYEHHBIX C MOMOIIBIO HHCTPYMEHTA
"Traces" B mporpamme TIA Portal mpu cumynsammm nmpoekra).

5.3. Oueno4yHbie MaTepHaJIbI, HCIOJb3YeMble VI Ik3aMeHa (onucaHue OUJIeTOB, TECTOB M T.I1.)

®enepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKICHHE
BBICIIETO 00pa30BaHUSA
HannonanbHbIi Hecae10BaTeNbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET
“MOCKOBCKHI HHCTUTYT CTAJId U CIJIABOB”
HoBotponuxuii pumman

Kacgenpa Sud

AK3AMEHALIMOHHBII BUJIET NeQ
Mo yaebHOMY Kypcy "OCHOBBI MHKPOIIPOIIECCOPHOIT TEXHUKH"
Hamnpasnenne 09.03.03 «IIpuxnanHas nHGOpPMATHKA»




1. OcHOBHBIE XapakTepHCTUKH MUKpoKoHTpotepa SIEMENS.

3anaua 1. PazpaboraTh nporpamMMy, OCYIIECTBIISIIONIYIO CyYMMUPOBAHHUE ABYX 4-X pa3psiiHbIX JBOMYHBIX uucel. [lepBoe uncio
nonaercs Ha BeiBobl PAO-PA3, Bropoe PA4-PA7, pe3ynbTar BEIBOAUTCS HA CEMUCETMEHTHBIN MHIUKATOP B AECATUUHOM KOJIE
(ucnomp3yetcs 2 pa3pana).

JlucTaHIIMOHHO 3K3aMeH MoXeT npoBoauThess B LMS Canvas. Dk3ameHamoHHbId TecT coaepxuT 30 3ananuil. Ha peenue
orBoautcs 30 MuHyT. PaszpeleHHble IONBITKY - OJHA.
OO6pa3zen 3aganuii 7151 9K3aMeHa, MpoBoAuMoOro auctaHimoHHo B LMS Canvas (OIIK-2; YK-4; T1K-3):

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

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

- MPHUHATBIA CIIOCO0 3aIHCH YHCEIT;

- MHOJKECTBO HATYPAIBGHBIX YHCET.

2. OmnpenaenuTe, 4TO SBIACTCS MPUHATHIM CIIOCOOOM 3aITUCH YHCEIT
- CHCTEMA;

- CHCTEMA CUHCICHUS;

- TaOIHIIa;

- MacCHB.

3. Omnpenenure, Kakue MU(PHI UCTIONB3YIOTCA B ABOMYHON cHCTeMe
- Oul;
- 1u2;
- 0-09;
- 0-2.

4. Vkaxure koopaunupyemoe ycrpoiictso ITK
- CucrteMHEBII OJI0K;

- Knasuarypa;

- Mouutop;

- Mpib.

5. YKaxxure BUJI namsATu, KOTOpBIﬁ SABJIACTCA BHGPFOSaBI/ICHMOfI MaMATBIO
- IIOCTOSAHHA IIaMsTh,

- OIrepaTuBHAd NaMATh,

- BHCIIHAA ITaMSATh,

- K3II-ITaMSATh.

6. VYerpoiicta 1K, ucnonp3yromuecs: Ui BOCIPUATHS UH(GOPMAIMK U3 BHEIIHETO MHUPa
- LEHTPAJbHBII MpoLECCOp U ONEepPaTHBHAS MaMSATh;

- Monutop;

- KJIaBHATypa, MbllIb, HAKOIIUTEIN HA MAarHUTHBIX JAUCKaX;

- OmnepaTHBHAas MaMATh U MBIIIb.

7. VYerpoiictsa 1K, ucnons3yroniecst 11 00pabOTKH IMOTydeHHOW HH(pOpManuH
- KJIaBUATypa, MBIIIb, HAKOIIUTEIH Ha MarHUTHBIX;

- JMCKaXLEHTPaIbHBIN MPOLECCOpP U ONEpaTUBHAS IIaMSTh;

- MOHUTOD;

- orepaTHBHAsI TAMATHh U MBIIIb.

8. Ompenenure, Kakod BUJ MaMATH MPEIHA3HAYEH TOJBKO JUIS YTCHUS

- oTIepaTHBHAS TTAMSTH;

- BHEIIHSAS ITaMSTh;

- K3LI-TTaMSTh;

- nepudepuitHple yCTpOCTBa, MOCTOSIHHAS NAMSTB.

9. Vxkaxure BH/JI IIaMsTH, HBHSIIOHIHf/’ICH 3HepF03aBI/ICI/IMOﬁ MaMATBIO C TPOU3BOJIBHBIM JOCTY-IIOM JUISL UYTEHUSA U 3allUCU
- OIi€paTuBHasA MMaMAThb,

- IIOCTOsSAHHAA IMaMsATh,

- BHCIIHAA ITaAMATh,

- KoII-IaMsTh.

10. VYkaxunre BH/JI ITIAMATH, I/ICHOIII)SYIOHII/H\/‘ICSI JUIL XpaHCHUA NIPpOorpaMM U TaHHBIX BO BPEMSA HMX BBITIOJTHCHUA
- KOII-IIaMSATh,

- IIOCTOsAHHAaA IIaMsTh,

- BHCHIHAA IIaMSTh,

- KOUII-TITaMATh, OTI€paTUBHAA MAMATH.




1.

14.

Cucrema KOMaH[, THIIBI 00pabaTbIBaeMbIX JAHHBIX, PEXKUMBI apecaliii U IPHHIUIEI Pab0Thl MUKPOIPOIECCOopa — 3TO
MaKpOapXHUTEKTYypa;

MUKpPOapXUTEKTYpa;

MUHHAPXUTEKTYPA,;

MOHOAPXHUTEKTYpa.

UYro sBISETCS CTPYKTYPHBIM 3JIeMEHTOM (opmarta 10001 KOMaHABI?
perucTp;

aJipec sMEeUKH;

OTIepaHT;

xox oneparun (KOII).

IMo wucny Gonpummx uHTErpabHBIX cxeM (BMIC) B MUKpOTIPOIIECCOPHOM KOMIUIEKTE Pa3U-4al0T MHUKPOIIPOIIECCOPHI
OJIHOKaHAaJbHbIC, MHOTOKaHAJIbHbIC 1 MHOTOKAHAJIbHBIC CEKIIHOHHEIC,

OJIHOAJIPECHBIE, MHOTOQIPECHBIE 1 MHOTOQ/IPECHBIE CEKIIMOHHBIE;

OJTHOKPHCTAJbHBIC, MHOTOKPHCTAJIbHBIE H MHOTOKPHUCTAJIBHBIC CEKIIMOHHBIC;

OJTHOpA3psITHBIC, MHOTOPA3PSAHBIC 1 MHOTOPA3PsAHBIC CEKIIMOHHEIC.

Kakue MHKpOIpOIiecCopbl MOTYT ObITh HPHUMEHEHBI JUIsl PEIICHUs [IUPOKOro Kpyra pasHo-o0pa3HbIX 3amad (MX

3¢ peKTHBHAS IPOU3BOANUTEIBHOCTE C1a00 3aBHCHUT OT IMPOOIEMHOMN CrienU(pH-KU PelIaeMbIX 3a1a4)?

15.

16.

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

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

C TTOMOIIBIO ITHUHEI a/Ipeca;

C TIOMOIIBIO IIUHEI YIPABICHUS;

C MOMOIIBIO TTOCTOSHHOTO 3aroMHHaromero ycrpoiicrsa (I13VY).

Komanns! pacripenensioT: mo (pyHKIIMOHAIBFHOMY HAa3HA4YCHUIO, Iepeaada JaHHbBIX, 00pa-00Tka NaHHBIX, IHepenada

YIPABICHUA U ...

17.

0e3 aapecHoe;
OJTHOAIPECHOE;
JIOTIOJTHATEIBHOE;
JIBYXaJIpeCHOE.

Kak Ha3piBaeTcs mpolieaypa Win cxema npeoOpa3oBaHus HHPOpPMAUK 00 orepaH/ie B €ro MCIOTHUTENBHBIH anpec?
PEeXKHUM KOIMPOBAHHUS MAMSITH;

PEXKHUM aJpecaliy MaMsTH;

pexuM popMaTa mamsTH;

PEXUM OOCTY)KUBAHHS MAMSTH.

Uro HasweiBaeTcsi BBogom/BeiBosioM (BB)?

Pa3psSIHOCTBIO, T.€. MAKCHUMAIILHBIM YHCIIOM OJHOBPEMEHHO 00padaThIBa€MBIX JBOUYHEIX Pa3psiliOB;

ajpeca SYEWKU NMaMATH, B KOTOPON HAaXOJIUTCS OKOHYATEIbHBIN MCIIOIHUTEIbHBIN a/ipec;

MOJIe MAMSITH C YIMOPSAA0YCHHON MOCIE0BATEILHOCTBIO 3aITUCH U BBIOOPKH MH(OPMAITUH;

nepeiada JaHHBIX MEXIy sapoM DBM, BKITIOYaromMM B ce0s MUKPOIIPOIECCOP W OCHOBHYIO MaMsTh, M BHEIIHUMH

yerpoiictBamu (BY).

19.

Kak nassiBaroTcs MHKPOIIPOHECCOPLI, B KOTOPBIX HAYAJIO WU KOHCI] BBIITOJHCHUS onepaum‘/'l 3aJar0TCA ychOﬁCTBOM

yIpasicHus?

20.

YHHUBEPCAILHBIE MUKPOIIPOLIECCOPBI;
1 (pOBEIE MUKPOIIPOLIECCOPBI;
ACHHXPOHHBIE MUKPOIIPOIIECCOPEI;
CHHXPOHHBIE MUKPOIPOLIECCOPHI.

OpHUM U3 CIOCO00B 0OMEHa MaMATH K BHEITHHM YCTPOMCTBAM SIBIISIETCS
PEKUM MPSIMOTO JOCTyNa K MaMsTH;

pexuM (OPMHUPOBAHMS CUTHAIIOB TPEPHIBAHUN B MaMSTH;

PEXUM NIPOrPaMMHOTIO YIIPABJICHUS NaMATHIO;

PEXUM OOCTYKMBAHHS MaMSTH.

CKOJIBKO aJIpECHBIX BXOJIOB UMEET MUKpOCXeMa maMsatu 256x4?
&,

11;

13;




24.

16.

CKOJIBKO aJIpecHBIX BXOJOB UMEET MUKpocxeMma mamsatu 2Kx8?
8;

11;

13;

16.

MHUKpOIIPOLIECCOPHAs CHCTEMa KaKOTO TUIIAa pa3padaThIBAeTCsl Yalle BCero?
pa3paboTka He TpeOyeTCsl, HCIOIB3YIOTCS TOTOBBIE CHCTEMBI,

KOMITBIOTED;

MHKPOKOMITBIOTED;

MHKPOKOHTPOJILIEP.

Kakoif pexkuM MHKPOIPOLECCOPHBIX CHCTEM HCHOIB3YeTCs IS Mepefadll OONBIINX MAaCCH-BOB HMH(MOPMAIUN MEXKIY

MaMSTBHIO U BHEIIHUM YCTPOHCTBOM?

25.

29.

OXKUIAHUS;
IIPEpLIBaHMUS;

IPSMOI0 JOCTyIA K HMaMsITH;
IIPsAMOM Iepelaun JaHHBIX.

KakoBo HazHaueHHe KOHTPOJUIEpa MPSIMOTO JOCTyNa K mamsTu?
YCKOPUTh OOMEH MEXAY MaMAThI0 U BHELUIHUM YCTPOMCTBOM;
CpOoYHOE OOCTY)KHBaHHE BHEITHETO YCTPOWCTBA;

BEIpa00OTKa BPEMEHHBIX 3aJIePiKeK;

opranuzanysi oOMeHa B IOCJIEA0BAaTEILHOM KOJE.

BriGepure HEBepHOE YTBEpIKICHHE:

PCI — HeMynbTHUIIEKCHPOBaHHAS IINHA;

Konu4yecTBo cjoToB muHbel PCI Mano;

PCI — OsIcTpozeiicTByIOmas MIMHa;

Ha mumHe PCI BO3MOXKEH CHHXPOHHBIN U aCHHXPOHHBIH OOMEH.

K kakoii nmvHe nmepcoHaJIbHOTO KOMIIBIOTEpA MOJKIIOYAETCS OOJBIIE BCEro YCTPOHCTB?
K CHCTEMHOH IIHHE;

K IIMHE MaMsTH;

K JIOKQJIbHOH IIIMHE,

K mmae AGP.

KakoBo Ha3zHaueHHE KOHTpOJUIEpa MPUOPUTETHBIX MPEPbIBAaHUN?
YCKOPUTB OOMEH MEXKy IaMsATbhiO U BHEIIHUM YCTPOHCTBOM;
CpOYHOE OOCIYXMBaHUE BHEIIHEIO yCTPOMCTBA;

BBIPA0OTKA BPEMEHHBIX 3aJICPIKeK;

opraHuzaiys oOMeHa B MOCIEA0BATENIbHOM KOJIE.

Kako#i pekiM MHKPOIPOILIECCOPHBIX CHCTEM HCIOIB3YeTCs IUIS Iepeadll OOJNBIINX MACCH-BOB HH(MOPMAIMH MEXKITY

BHEIIHUMHU ycTpoiicTBamMu?

30.

OKHJIAHNUS;

IIPEPLIBAHMUS;

IpSMOTI0 JOCTYIA K MaMsITH;
IpsAMOil Ilepeiaun JaHHBIX.

KakoBo HazHaueHHe IPOrpaMMHOro Taiimepa?

YCKOPHUTb 0OMEH MEXIy MaMAThIO U BHEUIHUM YCTPOUCTBOM;
CpOYHOE 0OCIyXHMBaHUE BHEIIHEr0 yCTPOMCTBA;

BBIPa0OTKAa BPEMEHHBIX 3aJICpPIKeK;

opraHu3aiys oOMeHa B IOCIEAOBATEIFHOM KOJE.




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

OreHKa pe3yabTaTOB 3alIUTHI KYpCOBO# pabOTHI OCYIIECTBISAETCS O OaTbHOM cucTeMe («OTIMYHOY, «XOPOLIOY,
«yIOBIETBOPUTEIBHOY, HEYAOBIETBOPUTENBHO»). KypcoBas paboTa cunTaeTcs BHIIIONHEHHON YCHEILTHO, €CIH MPH €€ OLleHUBAaHUU
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
pacdeTax, JOTUYHBIM U NTOCIEI0BATENbHBIM H3JI0KEHUEM MaTepHuala B MosICHUTeNbHOU yacTy. [Ipu 3amuTe paboThl CTyIEHT
MOKa3bIBaeT TIIyOOKHE 3HAHMUS BOTIPOCOB TEMBI; CBOOOTHO ONEPUPYET PACYETHBEIMHU JTAaHHBIMI; JIETKO OTBEYACT HA TIOCTABJICHHEIE
BOIIPOCEHL.

«Xopouro»: PaboTa conep>KUT rpaMOTHO M3T0KEHHYIO PAacueTHYI0 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OIIUOOK 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 IOBIETBOPUTENBHOY: PaboTa comepKUT pacueTHyr0 0a3y, XapaKTepu3yeTcss HaluuheM OTIEIbHBIX OLUIMOOK B Pacuerax.
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
yKa3aHMAX, MIMEeT 3HaUUTeIbHbIE OMUOKU B pacueTax. IIpu 3amuTe CTyIeHT 3aTpyAHAETCS OTBEYaTh HA TOCTaBICHHBIE BOIIPOCHI
0 TeMe, He 3HAET TEOPUH BOIIPOCa, IIPH OTBETE JIOITYCKAET CYIIECTBEHHBIC OIIHOKH.

OreHKa pe3ynbTaToOB YK3aMeHa OCYIIECTBISICTCS 110 OaTbHOM CHCTEME (KOTIMIHOY, «XOPOIIO», «YAOBIETBOPUTEIHHOY,
«HEYJIOBIETBOPUTEIBHOY). DK3aMeH CUUTAETCs MPOHEHHBIM YCIIEIIHO, €CIIU [IPU €ro IPOBEJEHUH IOTydeHa OLIeHKa He HIXKe
«yIOBJIETBOPUTEIBHOY.

ITpn moBexeHnN 5K3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OIIEHKH SBIISTFOTCS

«OTnuaHO»: O0a Bompoca Omirera M3I0XKEHBI MOTHO (B paMKaxX IPOrpaMMBI Kypca WIIH JEKIIHOHHOTO Kypca) U TOYHO.
CrnocoGHOCTb CaMOCTOSATENBHO MBICIIUTD, SICHO U NTOCIEA0BATENbHO H3IaraTh CoOAEpkKaHHe OTBETa, yMEHUE 00001IaTh MaTepHall,
JIeTIaTh BRIBOAKL. [IpaBriibHBIC OTBETHI HA JOMOJIHUTEIBHEIE (IPOBEPOYHBIC) BOIPOCH B paMKax Omiera. [TogpoOHoe n3noxenne
OCHOBHBIX IOJIOKEHUH oTBeTa B Jlucte ycTHOTO Oompoca.

«Xopomo»: O6a Bompoca WK OJUH U3 HUX B IIEJIOM PACKPBITHI, HO U3JI0KEHBI HEJOCTATOYHO MOJHO (He MeHee, yeM Ha 80
—90 %), m60 B OTBETE COAEPHKATCS HETOYHOCTH (B MMEHAX, XPOHOJIOTHH, B HA3BaHMN TEPMUHA IIPH TIOHUMAHUH €TO CYTH H T.1.).
Hanname moctatouHo moIpoOHBIX 3amnucei B JIucTe yCTHOTO ompoca.

«Y IOBIETBOPUTEILHOY: W3noxxeHne kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B IMEPHOIU3AIIX,
KinaccuduKalyaxX, TPaKTOBKE OCHOBHBIX MOHATHIT U T.11. He3HaHHE 0THOTO U3 BOIPOCOB MOXKET OBITH KOMIIEHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTPEHHE TIPEToJaBaTells) IIPH COOTBETCTBYIOIIEH 3ammcH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
M3JI0KCHNE MaTepuasa, HEyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBneTBopUTEIbHOY: OrcyrcTBue 3anuceil B JIucre ycTHOTO orpoca, 0TKa3 OT OTBETa, HOAMEHa OJHOTO BOIpOca
JpyruM, Hanu4ue mmnapranku. M3noxkeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX MOHATHH U TOJIOKEHUH TEMBL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHal.

IIpu moBeneHnn 3x3aMeHa B (hOpMe KOMITBIOTEPHOTO TECTUPOBAHHS KPUTECPHUAMH OLICHKH SBIISIOTCS:

«OTanyHO»: [Homyuyenue Oonee 90 % GannoB MO TECTY MPH BBHIIOJHEHUU TECTa 33 PErJaMEHTHPOBAHHOE BpeMs
«Xopoto»: IMomydaenue ot 75 mo 90 % OGaJIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpPEeMs

«Y 1OBJIETBOPUTEIHHON: IMomygenue ot 50 mo 75 % GayIOB MO TECTY NMPH BHIMOJHEHHN TECTa 338 PETJIAMEHTHPOBAHHOE
BpeMs

6. YA EBHO-METOANYECKOE U UHO®POPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3naTenbcTBO, TO, 371. aapec
JI1.1 | IMunemmkos B.H. [IporpamMmMupoBaHue Ha sI3bIKE Mockga: [{uanor-MU®DU, 2014,
accemOuiepa IBM PC : yueOHOe http://biblioclub.ru/index.php?
nocobue page=book&id=447687
JI1.2 |Hosuxkos lO.B. OCHOBBI MHKPOTIPOIIECCOPHON M.: BMHOM, 2012,

TEXHUKH: YueOHOoe mocobue

6.1.2. JlonosiHuTeBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBoO, TOM, 311. aapec
JI2.1 | JarmmoB U.A. OO01mas AIEeKTPOTEXHUKA C M.: Beicmras mkona, 2000,
OCHOBaMH DJIEKTPOHUKHU: YueD.
nocobue
JI2.2 | BomoBozoB AM MUKpOKOHTPOJUIEPHI IS Bonorna: Uudpa-Unxenepus, 2016,
CUCTEM aBTOMATHKH : yueOHOE http://biblioclub.ru/index.php?
nocobue page=book&id=444183

6.1.3. MeTronuueckue pa3padoTku

ABTOpI:I, COCTaBUTCIIN 3arnaBue bubnuroreka I/ISZ[aTeJ'ILCTBO, ronm, 3J1. aapec




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI3.1 [Xycaunos P.3,, IIporpammupoBanue Yensabunck, Yurex-IIpodu, 2013,
Kauanos A.B. MUKpOKOHTposuiepa ATmega www.nf.misis.ru

8535 Ha accembiepe:
Mertoauueckue ykazaHus K
BBITIOJTHEHHIO JIA0OPATOPHBIX

pabot

JI3.2 |Amues M. T. Muxkpornporiieccopsl 1 Uomkap-Omna: [ToBomxckuit

Bykanosa T. C. MHUKPOTIPOIIECCOPHBIE CUCTEMBI TOCYIapCTBEHHBII TEXHOJOTUYECKUN

yIIpaBleHUs. §-pa3psiIHbIe 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: MeToanuecKkme https://Ims.misis.ru

yKa3aHUs JUIs BBITOJIHCHUS
KypCOBO# paboTHI

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

91 opUIMATBEHBINA callT KoMmaHuu Atmel www.atmel.com

32 | OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKH https://Ims.misis.ru

D3 | Poccuiickas HaydHas 3JEKTpOHHAs OUOIHOTEKA www.elibrary.ru

D4 |H® HUTY MUCuC www.nf.misis.ru

35 | KubepJlennka https://cyberleninka.ru/

6.3 IlepeueHb MPOrpaMMHOro obecneveHus

I1.1 |IIO Mathcad 14.0 University Classroom Perpetual

1.2 |IIO Micro-Cap 10 Evaluation

I1.3 | IIO Microsoft Teams

114 T10 Zoom

1.5 |[IIO MATLAB & Simulink

6.4. Ilepeuenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOodeccCHOHANBHBIX 023 TaHHBIX

N.1 | L. http://xadenpa-33.pd/ - caift kapenaps! « DIEKTPOIHEPTETHKA HITCKPOCXHUKAY.

N2 |2. www.atmel.com — opuUIHANBEHBINA CAWT KoMmaHuu Atmel.

.3 |3. http://www.gaw.ru/ - CIpaBOYHHUK 1O 3JIEKTPOHHBIM KOMIIOHEHTaM.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasuauenne OcHarienne

139 VYuebnass maboparopust (kommbloTepHsiid | Kommnbrotep B coope, 13 miT.

KJI1acc) Kabuner KypCOBOTO u | Kononku Genius SP-S110, 1 .

JTUTUIOMHOTO npoektupoBanus, | [Ipoekrop Acer ¢ moTosouHbIM KperuieHuem P5206(3D), 1
CaMOCTOSITEeIBHOM pabOThl OOYJAIOMUXCS | IIT.

Okpan Lumien Eco Picture 200x200 cwm, 1 mit.

Kommyrarop D-Link 16mopr, 1 mT.

Be6-kamepa Logitech, 1 .

CroJ1 KOMIIBIOTEPHBIN, 12 1mIT.

Crou yaeHHYeCKuid, 7 mIT.

Cryn yyeHnueckuit, 25 wr.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

B npouecce n3ydeHns AUCUUILTHHBI BBLAEIAIOT IBa BUAA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAST; - BHEAYAUTOPHAs. AyTUTOpHas
caMoCTOsITeNIbHAs paboTa 110 TUCIUILIHHE BEIIOIHSICTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosTeIbHAS padoTa - INTaHIpyeMast yaeOHast paboTa 00yJaroniMcs, BEIOTHAEMAs BO BHEAYJUTOPHOE
BpeMsI [0 331aHHI0 U IIPU METOANYECKOM PYKOBOJICTBE IIPENOAaBaTens, HO 6e3 ero HemoCPeACTBEHHOTO yJacTHsI.
CamocrosiTensHas paboTa, He IPEeAyCMOTPEHHAst IPOTpaMMON y4eOHOH IMCIUIIMHBI, PaCKPhIBAIOLIEH 1 KOHKPETHU3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIIACTCS 00yIaloMUMCs HHUIIMATHBHO, C IETBI0 PeaTH3allii COOCTBEHHBIX YUeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6o1ee 3 PeKTHBHOTO BBIIOIHEHUS CAMOCTOSTENBHON pabOThI IO TUCIUIIIMHE IPEIOAaBaTeNb PEKOMEHAYET UCTOUHHUKH JUIS
paboThI, XapaKTepu3yeT Hauboee palloOHAIBHYI0 METOIUKY CAMOCTOATENBHOI paboThl, JIEMOHCTPUPYET paHee BHIIIOTHEHHBIE
oOyJaromumMucs padoTs! U T. TI. BUIIBI 3a1aHmit U BHEAYJUTOPHOI CaMOCTOSTENEHON paboThI, HX COICPKaHNE U XapaKTep MOTYT
MMETh BapHaTHBHEIHN 1 T depeHnnpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00yJaOIIerocs.
CaMocrosTenbHas padoTa MOXKET OCYIIECTBISATHCS HHANBUIYAIBLHO WU TPYIIaMU CTYIEHTOB online (paboTa B 21eKTPOHHOK
nHpopMannonHo-oopasosarenbHol cpene HUTY «MUCuCy» (OMOC), yacThio KOTOPOI HENOCPEACTBEHHO NPeIHA3HAYCHHOH JIst
OCYIIIECTBIEHHU 00pa30BaTEIBHOTO TIpoIiecca SBISIETCs DIEKTPOHHEIH 00pa3oBaTenbHEI pecypc LMS Canvas.) i Ha 3aHATHAX B
3aBUCHMOCTH OT IIeH, 00beMa, KOHKPETHOI TEeMaTHKH CaMOCTOSATEIIbHON PabOThI, ypOBHS CI0XKHOCTH. BO3MOXKHO IpoBeeHne




CHHXPOHHOH paboTHI CO CTyAEHTaMH C ucnoins3oanrneM Microsoft Teams umu Zoom. KoHTpods pe3ynbTaToB BHEAyIUTOPHOH
CaMOCTOSTENILHOW paboThI OCYIIECTBISIETCS B TIPEENaX BPEMEHH, OTBEICHHOTO Ha 00s3aTelIbHbIC yueOHbIE 3aHATHS IO
JTUCIUITIIMHE Ha PAKTHIECKUX , JJAOOPATOPHBIX 3aHATHAX.




