MHWHHUCTEPCTBO OFPASOBAHUS U HAVKU
JIOHELIKOM HAPOJIHOI PECITYBJIUKU
T'OCYJJAPCTBEHHOE OFPA3OBATEJILHOE YUPEX/IEHUE
BBICIIET'O ITPO®ECCHUOHAJIBHOTI'O OBPA3OBAHUA
«JIOHELIKMI HAITMOHAJIbHBI TEXHUYECKNI YHUBEPCUTET»
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PABOYAS ITPOI'PAMMA JUCIHHUITJIMHBI
Bb1.B./1B.02.01 MukponpoueccopHbIe CHCTEMBI VIIPABJEHUSA

(KOI[ W HAMMCHOBAHHUE TUCHUILIMHBI COTJIaCHO y‘IeGHOMy nnaHy)

Hanpagienue noJiroToBKu: 09.03.01 «MlHpopmaTHKa ¥ BEIYUCITUTEIbHAS
TEXHHUKA
(KO M HANMEHOBAHHE HAMPABJICHNS TOTOTOBKH / CTIELANBHOCTH)
[Ipodunm: Komnrerorepnas naxenepust, CucreMHoe
IpOrpaMMHUPOBAHHUE
(HaMMeHOBaHHe MPOGUIIT / MATHCTEPCKOH MPOrPAMMBI /ClIELMATH3ALIHH)
[Iporpamma: bakanaBpuar
(6axamaBpuaT, MaruCTpaTypa, CreHATHTET)
®dopma oOyueHus: O4YHasi, 3a04YHasl
(0UHas, 3a04Has, OUHO-3204HAs)
dopma 00yUueHHS Ounas 3aoyHas
Cemectp(bl) 8 10
Oo6mas Tpymoémkocth B 3ET/gacax 3,0/108 3,0/108
KonrakTHas pabora (4ac.), B TOM YHCIIE: 52 22
JIEKIIMU (Jac.) 32 8
JabopaTopHbIe paboThI (Jac.) 16 8
MpaKTUICCKHUE (CEMUHAPCKHUE) 3aHATHS - -
(gac.)
CamocrosTenpHas padoTa (Jac.), B TOM YHCIIE: 20 50
KypPCOBO# ITPOEKT (paboTa) (cemecTp/Jac.) - -
Kontpons (3x3amMeH, yac./3a4€T) 3K3§1\geH, 3K3§126H,

Jlonenk, 2023 r.



PabGouas  mporpamma  aucuMIiMHbl  «Mukponpoyeccopuvie  cucmembl
YHpaenenusy COCTaBlIeHa B COOTBETCTBUU C YU€OHBIMHU IJIAaHAMU 110 HAIIPABJICHUIO
noarotoBku moAaroroBku 09.03.01 «Muadpopmarnka W BBIUKACIUTENbHAS TEXHUKA»
npopunn «KommnberorepHas umxenepus», «CucremHoe nporpammupoBanuey st 2023
rojia mpuémMa 1o OYHOM 1 3a04HOK (hopmMaM 00yUYEHUSI.

CocraBurein:

CTapLINN IperogaBaTeib /

kadeapsl «KomnbploTepHas HHXEHEPUSD» & Hoctnes 1O.C.
(®.1.0.)

Paboyas nporpamma paccMoTpeHa M NPUHSATA Ha 3aceIaHud Kadephl
«KommnbroTepHas HHKEHEPHSI. :
IIporoxon ot «21» mapta 2023 rogaNe

3aBenyroumii kadeapoit / L AHonpuenko AL

“ (noanuce)

/i
Pabouas nporpamma oxodpeHa yueoHo-MeToanyeckoi komuccueii TOYBIIO
«JOHHTY» no nanpasnenuto 09.03.0 H(QOpPMATHKa U BBIYMCIUTEIbHASI TEXHUKA).

IIporoxoin ot «21» Mapra 2

IIpencenarens AHonpueHko A.5l.

Pabouas nporpamma nmpoasiena s 20 rojia npuéma Ha 3aceaHuu kadeapbl
KOMITIOTEPHOU WH)KECHEPHH.
ITIpoTokon oT « » 20 roga Ne

3aBenyromnuit kadenpoit

(moamnuco) (©.1.0.)

Pabouas nporpamma npoasiena 1 20 rojga npuéma Ha 3aceiaHuu Kadenpsl
KOMIIBIOTEPHOU MHKEHEPHUU.
[IpoToxon OT « » 20 roma Ne

3aBenyronuii kadenpoit

(moamnuck) (®.1.0.)

Pabouas nporpamMma npoasiena 1 20 roga npuéma Ha 3acelaHuu Kadenpsl
KOMIIBIOTEPHOU UH)KEHEPUH.
[IpoToKo0M OT « » 20 roma Ne

3aBenyronuii kadenpoit

(Tmoarmce) (®.1.0.)



Pabouas nporpamMma npoasiena 1y 20 roga npuéma Ha 3aceiaHuu Kadenpsl
KOMITBIOTEPHOU UHKEHEPHUH.
[IpoToKoM OT « » 20 roma Ne

3aBenyromuii kadeapoit

(moamnuck) (©.1.0.)



1. OBBEKT, IIEJIb U 3AZTAYN OCBOEHMUSA JUCHUIIJINHBI

JlMcuMIUIMHA paccMATPHBAeT BONPOCHI IOCTPOCHUS U pacueTa  [apamMeTpoB
anmapaTHBIX CPEJICTB MHKPOMpOIecCOpHbIx cucteM ympasieHuss (MCY). Ocoboe
BHUMaHHUE YEJIEHO BOIPOCAaM MPOEKTUPOBAHMS — anMapaTHOW MOAIEPKKH CPEACTB
COTIPSKEHUSI MHUKPOIIPOIIECCOPHBIX BBIYUCIUTENECH C KOMIIOHEHTAaMU KOHTPOJIS H
yIpaBIeHUSI.

Leabio TUCIUIUIMHEI SIBISIETCA: U3YyYEHHE OCHOB MPOEKTUPOBAHUS AMMaPaTHOTO
obecnieuenust MCY Ha 0CHOBe aHalIM3a 0COOEHHOCTEN peagbHbIX 00BEKTOB KOHTPOJIS U
yIpaBlieHus, a TAK)Ke CHHTE3a M pacdyeTa mapaMeTpoB ammapaTHO — MPOTPaMMHOTO
cocrapisitonux MCY Kak OCHOBBI IOCTPOEHUS CUCTEM aBTOMAaTH3AI[UU
TEXHOJIOTHYECKHUX MPOIECCOB.

B pe3ynbpTaTe 0CBOCHMS TUCHUIUIMHBI CTYICHT TOJKEH

3HATh

napaMeTphl U XapaKTEPUCTUKHU MPO(EeCCHOHATBHOM 1eATeIbHOCTH;

apXuUTeKTypy U npumepsl nocrpoenus KC;

0a30BYI0 CTPYKTYPY U apXUTEKTYpPy KOMIBIOTEPHBIX CHCTEM;

METO/]I CUCTEMHOI'O aHaAJIH3a;

yMeTh

IIPOBOJIUTH SKCIEPUMEHTHI ¢ pabOTaMu MO CO3AaHUI0 U conpoBoxaeHuto UC;

IPOEKTUPOBATh U pa3pabaThiBaTh KOMIIOHEHTHI KOMITBIOTEPHBIX CUCTEM U
IPOrPaMMHBIX KOMITJIEKCOB; UCTIOJIB30BaTh COBPEMEHHBIE TEXHOJIOTUU
IPOEKTUPOBAHMUS;

aHAJIM3UPOBATh U MPOTHO3UPOBATh PA3BUTHE KOMIBIOTEPHBIX CUCTEM Pa3IUYHBIX
KJIACCOB U UX IMOJICUCTEM;

OCYILIECTBJISITh KPUTUYECKUM aHAIIU3 U CUHTE3 UH(OpMAIMU, TOJIyYeHHOUN 13
Pa3HbIX HCTOYHUKOB;

BJIa/IeTh

METOJIMKON CUCTEMHOI'0 MOIX0/1a I PEIIeHUs] aBTOMAaTU3UPYIOLIUX 3a/1ay;

HaBbIKaMU pabOTHl B COBPEMEHHBIX CUCTEMaX MPOEKTUPOBAHUS
CHEIHAIN3UPOBAHHBIX YCTPOMCTB KOMITBIOTEPHBIX CUCTEM Ha MUKPOKOHTPOJIEPAX;

crocob6aMu ¥ METOJIaMU UCCIICIOBAHUS U aHaJIN3a PA3IMYHBIX XapaKTEPUCTUK
KOMITBIOTEPHBIX CHCTEM B IIE€JI0M, @ TAK)KE — MX allapaTHBIX U MPOrPaMMHBIX
MIOJICHUCTEM;

METOJIMKON CUCTEMHOTO MOAX0/1a /IS PEIICHUS MTOCTABICHHBIX 3a/1a4.

[lepeuncnennpie pe3yabTaThl 00yUeHUs SBISIOTCS OCHOBOH st (HOPMHUPOBAHUS
CJIEIYIOIIMX KOMIIeTeHIIUIi:

- CnocoOeH BBIMOJMHATH paOOTBI U YNPaBIATH pabOTaMU IO CO3JAHUIO
(Mmomudukanuu) wu  compoBokiaeHutro  MC,  aBTOMaTHU3MPYIOIIMX  3aJlayu
OpraHu3aIMOHHOTO yripaBieHus u ousznec-nporecce (ITK-1);

- Cnoco6eH oCyIIeCTBIATh KOHIIENTYalbHOE, (YHKIIMOHAIBHOE U JIOTHYECKOE
IPOCKTUPOBAHHUE CUCTEM CPEITHETO U KpyIHOro Macitada u cnoxHoctu (ITK-2).

- CnocobOeH MpOoeKTUPOBaTh MOJIB30BATENbCKUE HHTEP(HENCH 10 TOTOBOMY
oOpasmy unm kounenuuu narepdeiica (IMK-3);



- Cnnoco0eH OCyIIEeCTBISATh MOUCK, KPUTUUECKUI aHaIU3 U CUHTE3 MH(popMauu,
IPUMEHSTh CUCTEMHBIN TTOAXO0/ ISl pelieHusl mocTaBlieHHbIX 3a71a4 (YK-1).

2. MECTO JUCHOUILJIMHBI B OCHOBHOM OBPA30OBATEJIBHON
IHPOI'PAMME

JIMcuMIInHa OTHOCUTCS K BApUATUBHON YaCTH IUKITY TUCIUIUIMH O BBIOOPY
By3a y4eOHOrO IJIaHa.

basupyetcs Ha 3HAHUSX U YMEHUSAX, KOTOPBIE CTYJEHT MPUOOpEN MPU OCBOSHUHU
NPEIIIeCTBYIOMUX  JUCIHHUIUIMH:  «APXHTEKTypa  BBIYMCIUTENBHBIX  MAIlHY,
«IIpoexkTupoBaHre KOMITBIOTEPHBIX cHUCTEM», «CHCTEMHOE MPOTrPaMMHPOBAHUEY,
«upoBas cXxeMOTEXHUKAY, «AHAJIOTOBasi CXEMOTEXHHUKA.

3HaHUSA U YMCHHU, HpHO6pGT€HHLIC IIpyu OCBOCHHH HaHHOﬁ JUCHUIIIINHBI,
PCAIN3YIOTCA CTYACHTOM IIPU BBIITOJIHCHHUUN JUIIJIOMHBIX IIPOCKTOB.

3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

3.1. Pacnpenesienne y4eOHBIX 4YacOB M0 TeMaM JUCHUIUIMHBI U BUIAM
3aHATHH

KonnuectBo yacos
HanmenoBanue TeMbl
No (ounas / 3a04yHas hopma)
(comepxkaTenpbHBIX
TEMBI MoyTeil) Beero B Tom umcre
Jlexuu JIabop. [Ipakr. CP
1 Hasznauenwne u mecto 9/15 2/1 0/0 0/0 1/12
MCY BO MHOXECTBE
KOMITBIOTEPHBIX CHCTEM.
CTpyKTYpBI anmapaTHbIX
cpeacts MCY
2 [IpoexTupoBanue 26/27 12/3 6/4 0/0 8/18
MH(OPMAIIMOHHBIX
KaHajoB B coctae MCY
3 Bremrnue u BHyTpeHHHE 16/7 9/3 4/0 0/0 5/10
unrepdericel MCY
4 CXeMOTeXHHKA 21/23 9/1 6/4 0/0 5/10
pealn3aIyy SJIEMEHTOB
UH(POPMAIIMOHHBIX
KaHAJIOB
KonTaktHas padora
4/6
(IOTIOJTHUTEIIbHAS )
KypcoBoii nmpoexr 0/0
Wroro o Bunam 3augaTuii 72/72 32/8 16/8 0/0 20/50
Konrtpons 36/36
HTOT'O 108/108




(I)OpMI/IPOBaHI/Ie KOMHeTeHHI/Iﬁ B peE3yjJbTaTe 0CBOCHUA TEM NTUCHUIIJINHBI

Komnerenuuu TeMbl TUCIUIIJINHBI, HAlICJICHHBIC HA
BBIPAOOTKY KOMIIETEHIIUH
ITK-1 Tema 2, 4
[1K-2 Tema 1, 3
I1K-3 Tema 2, 3
VK-1 Tema 1, 4
3.2. Jlekuun

Tema 1. Hasnauenue u mecmo MCY 60 mHOdMCECHBE KOMNBIOMEPHBIX CUCHIEM.
Cmpyxkmypol annapamuulx cpeocme MCY

ConepxxaHue TeMBI 1:

[TonsiTue onepanuonHon cuctemMbl. OCHOBHBIC (DYHKIIMM OTIEPAITUOHHBIX CUCTEM.
Uctopus pa3Butus oneparmoOHHbIX CUCTEM, KJIaCCU(UKAIINS OTIEPAIMOHHBIX CUCTEM.
OcHoBHbIe KOMIOHEHTHI OC ¥ NX Ha3HAUCHHE.

Jluteparypa k Teme 1: [1, 6]

Tewma 2. [Ipoexmuposarnue ungopmayuonuvix kananos 6 cocmase MCY

Conepxxanvie TeMbl 2:

I'eomerpus xectkoro nucka. CHS u LBA anpecanuu. Unatepderice mexay OC u
anmaparypoii: BIOS u EFI. Cxema pa3zmetku nquckoB MBR. Cxema pa3zMeTku TUCKOB
GPT.

Jlutepatypa k Teme 2: [1, 5, 7]

Tema 3. Buewnue u enympennue unmepgeticor MCY

ConepxaHue TEMBI 3:
Crpykrypa daitnoBoit cuctembl FAT. 3arpy3ounsiii cektop. PacmnosnoxeHnrne KOpHEBOTO
KarTajora u cTpykrypa ero 3anuceil. Haznauenue tabmuinsl FAT. O6nacth NaHHBIX,
knactepa. Co3nanue ¢aiina u kataiora. Y nanenue (aitna. BoccranoBnenue ¢ansos.

Jlutepatypa k Teme 3: [1, 5, 7]

Tema 4. Cxemomexnuka peanruzayuu 21emMeHmo8 UHGOPMAYUOHHBIX KAHATIO8

ConepxaHue TeMHbI 4:

OcoOennoctu u cTpykrypa (aiinosoii cuctembl NTFS. MFT-tabnuna:
pacmnoyioKeHNEe, HA3HAYEHUE, CTPYKTypa OAHOU 3anucu. PDaiin, Kak COBOKYITHOCTh
aTpuOyTOB, pE3UICHTHBIC U HEPE3UACHTHBIC aTpuOyThl. Ha3HaueHne OCHOBHBIX MeTa-
¢aiinos. 3arpy3ounslii cektop. Ctpykrypa katanora. Coznanue (aiisia u Kkarajora.

VY nanenue ¢aiina. Boccranopnenue (aitsos.

Jluteparypa xk teme 4: [1, 5, 7]



3.3 IIpakTn4yeckune (CEeMUHAPCKHUE) 3aAHATHSA

B yueOHOM 11aHEe HE 3aIIaHUPOBAHO.

3.4 JlabopaTopHble padoThI

/o

Tewma 3auatTusa

O0newMm, yac
O4YHas/3a04HA
s

Jluteparyp
a

HccnenoBanue cxem
dbopmupoBarenel Toka B
cocTaBe MHPOPMAIMOHHBIX
kaHasioB YMIIC

2/0

[2,3]

DKCIepUMEHTAIBHOE
MCCJICIOBAaHKE ITAPaMETPOB
CXEM TaJIbBaHUYECKON Pa3Bs3KH
Ha 0a3e omnromap

4/0

[1-3,5]

HccnenoBanue CXeM
COTJIaCOBAHMSI rapaMeTpoB
AHAJIOTOBBIX  CUTHAJIOB B
COCTaBe MH(}OpMaOHHBIX
kananoB YMIIC

4/4

[1,2,4,5,7]

HccnenoBanue napamerpos
CXEM CIUIAKMBAHHUS -
(GubTpauu TapMOHUYECKUX
oMeX

2/4

[1,5-7]

UccnenoBanue cxem
BPEMEHHOM CEJICKIIUU
MMITYJIbCHBIX TTOMEX
nH()OPMAITMOHHBIX KaHAJIOB

BBOJIa TMCKPETHBIX CUTHAJIOB
YMIIC

4/0

Hroro:

16/8

3.5. CamocTosiTesqibHasi padoTa CTyJIeHTA

Bunpl camocTosiTenbHON paboThI CTyIeHTa

OOBeMm, yac
O4YHas1/3a04YHAsA

M3ydeHue JICKIIMOHHOIO MaTepuaa

10/17

IToaroroBka K 1a00paTOPHEIM paboOTaM

10/17

Breinmonnenue HMHANBUAYAJIbHOT'O 3aaHNA

-/16

Hroro:

20/50

3.6. KypcoBoii npoekT (pa6ora), MHIMBHIYAJIbHOE 3aJaHNE




Y4eOHBIM IIJTAaHOM KYPCOBOC IIPOCKTUPOBAHUC HC 3aIlJIAHUPOBAHO.

NunuBunyanpHas pacdeTHo-Tpadudeckas padbora mo teme: «IIpoektupoBanue
CXEMBI COTJIACOBAaHUSI TAPAMETPOB B cocTaBe MH(MOpMaImoHHOTO Kanana MCVY».

B pe3ynpTaTe  BBINOJHEHUS KypCOBOM paOOTHI CTYJIEHTOM  JIOJDKHO OBITh
pa3paboTaHO mporpaMMHOE€ oOOecleyeHHue, KOTOpO€ AaHAIM3UPYEeT IapaMeTphl
ONEpPaMOHHON CUCTEMBI WJIM MPUKIIATHOTO TPOrPaMMHOT0 00eCTieueHH s, 3aJaHHbIE 110
BapuaHTy. [Ipu 3TOM aHanM3 1OKEH OBITh BBIMOJIHEH C TOMOIIBIO TexHONorun WMI.
[IporpamMHOe oOecrieyeHue JOKHO UMETh YyAOOHBIM OKOHHBIM HHTepdeiic,
oOecreurBaronIni 3aMycK U OCTAaHOB MPOLIECCA aHAIM3a COCTOSTHUS CUCTEMBI, A TaKkKe
COXpaHEHHUE Pe3yIbTaTOB TECTUPOBAHUS B 0a3e NaHHBIX U (POPMHUPOBAHUE OTYETA B
Word wnu Excel (mo Bapuanry).

NunuBuayansHOE 3aaHUE BHITIOIHAETCS B (pOpMeE OTUETa / KOHTPOJIBHOM paboTh
(TpeboBaHUs K CTPYKTYpe U 0(DOPMIICHHUIO TIPEACTABICHBI B METOAMYECKUX YKA3aHUSIX).

PexomeHnyeMblii 00beM MOSICHUTEIHHON 3aITUCKU — He Oomee 30 crpaHul
dopmata A4 (210297 mm).

4 ®OHJ OLIEHOYHBIX CPEJICTB

4.1 Kputrepuu u mKajJbl JA HWHTETPUPOBAHHOH OLEHKH YPOBHS
copMUPOBAHHOCTH KOMIIETEHUH

Cocmasnsaiowas KomnemeHyuy — nOJIHOMa 3HAHUU

HYJIEBOW YPOBEHb: HEBEpPHbIEC, HE ApPryMEHTHPOBAHHBIE, C MHOYKECTBOM I'pPyOBIX
OmuOOK OTBETHI HA BOMPOCHL. Y POBEHBb 3HAHWN HIKE MHHUMAIBHBIX TPEOOBAHMIA;

MHUHUMAJIbHBIM YPOBEHb: JIaHBI HE IIOJIHBIC, HETOYHBIE W HEAPIYMEHTHPOBAHHBIC
OTBETHI HA BONPOCHL. JlOMyHI€HO MHOTO IpyObIX OIIMOOK. Y POBEHb 3HAHUI HUKE
MUHUMAJIbHBIX TPEOOBAHU;

IIOPOTOBBIM YPOBEHB: JIaHBI HEAOCTATOYHO MTOJHBIE, TOYHBIE U ApTyMEHTUPOBAHHBIC
OTBETHI Ha BONPOCHL. 1110X0 3HAET TEPMUHBI, ONPENEIICHUS U NMTOHATHS; OCHOBHBIE
3aKOHOMEPHOCTHU, COOTHOIIEHUS, MPUHIUIBL. J{0oMyIIeHO MHOTO HETPYOBbIX OLINOOK;

CpPEAHUI YPOBEHB: IaHbI IOCTATOYHO MOJIHBIEC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOINpOCHL. B 1enoM 3HaeT  TEpMHUHBI, ONPEAEICHUS U TMOHATHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIEHHUS, NPUHLMIBI. JIOMyIIEHO HECKOJIbKO HEerpyobIxX
OIMOOK;

IIPOJABUHYTHIN YPOBEHB: JaHBbI IIOJIHBIE, TOYHBIEC U aPITYMEHTUPOBAHHBIC OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, OIPEICICHNS U MOHITHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS, MPUHUHUIIBL. JIOMyIIeHO HECKOIBKO HErpyObIX OMIHOO0K;

BBICOKMM YPOBEHB: JaHBI IIOJIHBIE, TOYHBIE W apIyMEHTHPOBAHHBIE OTBETHI HA
BOITPOCHI. 3HAET TEPMHUHBI, ONPEAECICHUS U IOHITUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIECHUS, TPUHLMIEBL. /[OIyIIEHO HECKOJIIBKO HETOYHOCTEM.

COCWICZSJZ}Z}OWCZ}Z KOMnemeHyuu — yMeHus



- HyJICBOU YPOBEHbB: MMOJTHOE OTCYTCTBUE MOHUMAHUS CyTH METOJIUKH PEIICHUS 3a1a4H,
JIOMYIIEHO MHOKECTBO IpyOeHIITNX OIMMOOK / 3a]JaHuUsI HE BBITIOJIHEHBI BOOOIIIE;

MUHUMAJIbHBI YPOBEHb: Ci1a00€ TMOHUMAHUE CYTH METOJWKH PEIICHUsS  3aJadH,
JomyIieHbl rpyObie ommOku. Pemenus He o6ocHOBaHbl. He ymeeT ncronb3oBaTh
HOPMAaTHBHO-TEXHUYECKYIO JINTEPATYpy. He opuenTupyeTcs B cienuanbHONM HAYYHOU
JUTEPATYPE ;

MOPOTOBBIN YPOBEHb: JOCTATOYHOE MOHUMAaHUE CYTU METOJIMKHU PEIICHUS 3a]1auH,
nonyIlieHsl omnuOku. PemieHnuss He Bcergja OOOCHOBaHBI. YMEET HCIOJIb30BaTh
HOPMAaTHUBHO-TEXHUYECKYIO JIuTeparypy. Crnabo OpUEHTHUPYETCS B CIEHHaTbHOM
HAY4YHOM JINTEPATYPE;

CpeaHUM YPOBEHb: B IE€JIOM MTOHUMAET CYTh METOJIMKY PEIICHUS 3a]]au, JOMYICHBI
omuOku. Pemenus He Bcerma 0OOOCHOBAaHBL. YMEET HCIOJIb30BAaTh HOPMATHBHO-
TEXHUYECKYIO U CIEIUAIbHYI0 HAYUYHYIO JIUTEPaTypy;

IPOJIBUHYTHI YpPOBEHb: B II€JIOM MOHUMAET CyTh METOIUKH DEIICHHS 3a]auH,
JomyIeHbl HeTOYHOCTH. CrocoOeH 000CHOBAaTh pENIeHUs. YMEET HCIO0JIb30BaTh
HOPMAaTHUBHO-TEXHUYECKYIO U CIEIUAIBHYIO HAYYHYIO JUTEPaATypy;

BBICOKHY YPOBEHbB: TOHUMAET CYTh METOAMKHU perieHus 3aaadu. CriocoOeH 000CHOBATH
pelieHus. YMeeT UCMOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIICHHAIBHYIO HAYYHYIO
JUTEPATYPY, IEPEIOBON ONBIT.

Cocmaenaowas kKomnemeHyuu — 61a0eHue Ha8blKaAMU.
HYJEBOM YypOBEHb: HE JEMOHCTPUPYET BJIAJACHUE HABBIKAMHM BBINOJHEHUS
npodeccuoHallbHbIX 3a7a4. He MOXeT BBIMOJHUTD 3a/1aHuUS;

MUHHUMAaJIbHBIA YPOBEHb: HE JEMOHCTPUPYET BIIAJICHHE HABBIKAMU BBIITOJTHEHUS
npodeccHOHANbHBIX ~ 3a/lay. VICHBITBIBA€T  CYIIECTBEHHbIE TPYAHOCTH  IIPH
BBIITOJTHEHUH OTJIETbHBIX 3a/IaHU;

MIOPOTOBBIN YPOBEHbB: BIaICET HABBIKAMU BBITIOJIHEHUS TPO(PECCHOHANIBHBIX 3324 Ha

IIOPOrOBOM YPOBHE. 3aJJaHUs BBIITOIHAET MEAJIEHHO U HEKAYECTBEHHO;

CpeIHUM YpOBEHb: BJa/J€eT HAaBBIKAMHU BBINOJHEHUS MpOo(ecCHOHANbHbBIX 3a/1a4.
3a/aHus BBIMOJIHSET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

- NPOABHHYTBIM YpPOBEHBb: BIAAEET YBEPCHHBIMM HABBIKAMH  BBIIIOJHEHUSA
Npo(eCCUOHANBHBIX 33J1a4. BBICTPO M KAYECTBEHHO BBINOJHAET 3alaHHs,  MHOTAA
JONyCKasi HE3HAYUTEBHBIE TOTPEIIHOCTH;

- BBICOKMM  YypOBEHb:  BIIAJlc€T  yBEPCHHBIMHM  HABBIKAMU  BBIIIOJHEHUSA
npo(ecCHOHANIBHBIX 3a/ady. BBICTPO M KAYECTBEHHO BBINOJHAET 3aJaHus, MpH
HEOOXOAMMOCTH JIEMOHCTPUPYS TBOPUECKUN MOAXO/.

Obob6wennas oyeHka cqhopmuposaHHoCmu KoMnemeHyuti
HYJIEBOW YPOBEHb: Ha HYJIEBOM YpOBHE CQOPMUPOBAHBI: BCE COCTABIIAIONINE; OJIHA
WIH JIB€ U3 TPEX, OCTAIbHBIE — Ha 00JIee BHICOKOM YPOBHE;
MUHUMAJIbHBIA ~ ypOBEHb: HAa MHUHUMAJIBHOM ypOBHE C(OPMHPOBAHBI: BCE
COCTABJISIFOIINE; OJTHA UJTK JBE U3 TPEX, OCTANIbHBIC — Ha 00JIee BBICOKOM YPOBHE;
MOPOTOBBIM YPOBEHB: Ha MOPOTOBOM YPOBHE CPOPMUPOBAHEI:  BCE COCTABIISIOIINE;
OJIHA WJIU JBE U3 TPEX, OCTAIbHBIE — HA 00Jie€ BBICOKOM YPOBHE;
CPEIHMI YPOBEHb: Ha CPEJAHEM YPOBHE C(OOPMUPOBAHBI: BCE COCTABIISIONINE; OJHA
WM JIBE U3 TPEX, OCTAIIbHBIE — Ha 00JIee BHICOKOM YPOBHE;



- Hp

OJIBUHYTHIA YpOBEHb: Ha MPOJBUHYTOM YpPOBHE C(HOPMUPOBaAHBI: BCE

COCTAaBIISIIOIIME; OHA WU JIBE U3 TPEX, OCTAIbHBIE — HA BEICOKOM YPOBHE;
- BBICOKHH ypOBEHb: Ha BBICOKOM ypOBHE C(OPMHUPOBAHBI BCE  COCTaBIISIONINC
KOMIIETEHITUN.
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4.2 Bonipocsl K 3K3aMeHY U IpUMep IK3aMEHAIlMOHHOI0 OuJera

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHAIlMOHHOT 0 OueTa

. UTo Tako€ MUKPOKOHTPOJIJIEPHI, MUKPOIIPOIIECCOPHI U CUTHAJIBHBIE TTPOIECCOPHI
. O6GnacTy MpUMEHEHUSI MUKPOKOHTPOJIJICPOB

. LlenouncenHbIe ABOMYHBIC KOIBI

. 3aIMCh TEKCTOB ABOMYHBLIM KOJIOM

. 3amuCh AECATUYHBIX YHUCEII JBOUYHBIM KOJOM

. [IpencraBienue yncen B ABOUYHOM KOJIE€ C TUIABAIOIIEH 3aMsTON

. Macounsie I13Y, IIII3Y, PII3Y

. EEPROM u flash namatb

. BHyTpennee ycTpoiicTtBo ctatnueckoro O3V

: Komannbsl Mmukpomnpoiieccopa

: CucremHas mHMHA MUKpOTpoLieccopa

: [TpuHKIIBI TOCTPOEHUS MapaieasHOTo opTa. [loaKTI0ueHne BHEITHUX
YCTPOMCTB K MUKPOIIPOLIECCOPY

[TpuHIMIIBI TOCTPOEHUS MOCIEA0BATEIbHBIX TOPTOB. BubI
MOCJIEA0BATEIbHBIX TOPTOB

[IprHUIKIBI TOCTPOEHHS CXEM TAaUMEPOB MUKPOITPOLIECCOPOB
ApxutexTypa MUKpoKOoHTposuiepoB MCS-51

Cucrema komaHJ MUKPOKOHTpoJuiepoB MCS-51

Bunsl agpecanun

NucTpykuun mukpokoHTpoiepoB MCS-51

: Oco0eHHOCTH MOCTPOCHHUS NapaAJIJICIbHBIX TOPTOB MUKPOKOHTPOJLJIEPOB
MCS-51
Oco06eHHOCTH MOCTPOSHUS TaMATH MUKPOKOHTPOJIIEpoB cemerictBa MCS-51
: BuyTtpennue taliMepbl MUKPOKOHTPOJUIEPA, 0COOEHHOCTH UX MPUMEHEHUS
YcTpoiicTBO 1 0COOEHHOCTH MPUMEHEHHUSI OCIIE0BATENHHOTO MTOPTa
MHUKPOKOHTpOJIepoB cemeiictea MCS-51

Oco0eHHOCTH MPOEKTUPOBAHUS CXEM HAa MUKPOKOHTPOJIIEpax
Oco0eHHOCTH MPOEKTUPOBAHUS CUCTEMBI TUTAHUS JJIs1 YCTPOUCTB Ha
MUKPOKOHTPOJIEpax

S3bIKM TPOTPAaMMUPOBAHUS 1JII MUKPOKOHTPOJIEPOB

Hanucanue nporpamm Jii1st MukponpoieccopoB. [lonstue nporpammsi-
MOHUTOPA U ONEPALIMOHHOW CUCTEMBI PEAIBHOTO BPEMEHU

IIpumep 3K3aMeHAIIHOHHOTO OHJIeTA



I'OYBIIO «/loHenkuii HaMOHAIBHBIM TEXHUYECKUH YHUBEPCUTET
[IporpamMma noaroToBKu: 6akanaBpuaT
Hanpasnenue noarorosku: 09.03.01 MupopmaTrka U BEIYUCIUTETbHAS
TEeXHHUKA

[Ipoduns: KomnsrorepHast HHXEHEPUS
Cewmectp: 8
YyeOHast AUCHUIITNHA: MHUKPOIPOIIECCOPHBIE CHCTEMBI YIIPABICHUS

BUJIET Ne §

1. UTo Takoe MUKPOKOHTPOJLIIEPHI, MUKPOIIPOLIECCOPHI M CUTHAJIBHBIE TTPOLIECCOPHI?
2. Komanasl MEKpOIpoIECCopa.
3. Peanu3oBaTh npephIBaHUE C TaiiMepoM B 1 CeKyHay.

VYTBep:kIeHO Ha 3aceaHnu Kadeapsl KOMIBIOTEPHON HHXKeHepur, mpotokoa Ne ot . .2023r.
3aB. kadenpoi Anonpuenko A.5l. Dx3ameHaTop [Hoctaes 10.C.
KPUTEPUU

OLICHMBAHMS IK3aMEeHAIMOHHOM PadoThI
10 TUCUMILUIMHE « MUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPABICHUSD)

Juist ooy4varomuxcs no HanpasieHuto 09.03.01 Mudopmaruka u BeIYMCIUTENIbHAS TEXHUKA
(mpoduns — KomnsroTepHast UH)XKEHEPHS )

OK3aMeH IMpOBOAUTCS NUCBbMCHHO I10 ouneram. B KaXXJa0M ounere COACPIKATCA ABa

TEOPETUUYECKHUX U OJIHO MPAKTUUYECKOE 33JIaHUsl, KAXKI0€ U3 KOTOPBIX TPeOyeT KOHKPETHOTO OTBETA.

Bompockl 0XBaThIBaIOT TEOPETUUECKYIO YaCTh Kypca, a TakKe TPeOYyIOT 1EMOHCTpaIUU
MPAKTUYECKUX HABBIKOB, MOJIYYEHHBIX CTYJEHTOM B XOJ€ MPAKTUYECKUX 3aHATUN U JIa0OPaATOPHBIX
pabor.

[TpaBUIIbHBIN OTBET Ha TEOPETUUECKHUI BOIIPOC OIIEHUBAETCS B MATHAANATH OamsoB. Eciu oTBer
HE TIOJIHBIN, TO OH, B 3aBUCUMOCTH OT TIOJIHOTHI, OIleHuBaeTcs B 1msaTh WK 10 6amios. [Ipu orcyTcTBUM
MPaBIJIBHOTO OTBETA Ha IMOCTABJICHHBIN BOIIPOC 00yYaONIUICS TOTyYaeT HOJIb OaJIIOB.

[IpakTrueckoe 3a7aHue OLEHUBAETCS B IeBATHAALATH OaysioB. Eciu qomyiiensl ommOKy B
MporpaMMe Ipu MPaBHIILHOM allTOPUTME, TO BBICTABIIAETCS MATHAALATH OayuioB. Ecnu perenne He
JIOBEACHO JI0 KOHI[A, TO BBICTABIISAETCS AeCITh 0aminoB. [Ipu oTCyTCTBHM OTBETA UM TPUMEHEHUHN
HEMPABUIILHOTO aJITOPUTMA 00YYAIOIIUNACS TTOTydaeT HOMb OaJIOB.

[Tomyuennbie OayuTBl 32 OTBETHI HA BOMPOCHI OMJIETa CYMMHUPYIOTCS, U C YUYETOM PE3yIbTaTOB
TEKYIIET0 KOHTPOJIsS paObOThI CTyIEHTa BBIBOAUTCS UTOrOBas olleHka o 100-6amibHO 1miKane, KoTopas
OTIpeIeIsIET OLICHKY 110 TOCyAapCTBeHHOM mikaie u mkane ESTS.

VYTBep:kIeHO Ha 3aceaHnu Kadeapbl KOMIbIOTEpHAs: HHKEHEepus,
NpoTOKOJ Ne or . .2023r.
3aBenyroumii kadenpoii AHomnpueHko A. 4.

4.3 Kputepuu ouleHUBAHUA
OueHrBaHNE YPOBHS OCBOEHUS CTYJCHTOM Y4eOHOro Mareprana AUCIUIUIMHBI
«MHUKpOTIPOILIECCOPHBIE CHCTEMbI YIIPABICHUS»  MPOU3BOJUTCA B XOJIe TEKYIIETO
KOHTPOJISL ¥ TPOMEXKYTOYHOM aTTecTaluu (3auera).
Texkymuii KOHTPOJbL 3HAHWK CTyAeHTa OYHOW GOpPMBI OOyYEHUS



OCYHMCCTBIIACTCA II0 PE3yJabTaTaM IMOCCIICHUA

JICKIIMM, BBINOJIHEHHUS 3aJlaHUM Ha

IIPAKTUYECKUX 3aHITUAX, BBIITOJHECHUS JOMAIIHUX 3aJaHui. BrinonHeHue 3ananuii Ha
MPAKTUYECKHUX 3aHATUSAX U IOMAITHUX 3aJaHUH SBISIETCS HEOOXOIUMBIM yCIOBUEM
MOJIyYCHUS CTYJICHTOM OYHOU (hOpMBI 00yUeHus 3a4eTa. TeKyuuii KOHTPOJIb CTyICHTa
3209HOM (hOpMBI 0OYUEHUS OCYIIECTBISICTCS 10 PE3yJIbTaTaM BBHITTOTHEHUS U 3alUTHI

HHANBHUAYAJIBHOI'O 3aJaHusl.

Breimonnenue HHANBHUAYAJIBHOTO 3aJlaHusd SABJISICTCA

00s13aTebHBIM YCIOBUEM NOJIYYEHUS CTYI€HTOM BceX (hopM 0OydeHHs 3ayeTa.
Pacnipenenenue 0amioB TeKyero KOHTPOJs pabOThl CTyAEHTa Ha MPOTSKEHUU

cemecTpa:
dopma KOHTPOJIA Bo3moxnoe [Tpumeuanue
KOJIMYECTBO
OasIoB
JI1s1 cTyAeHTOB 09HOM (hOopMBI OOYUCHUS
OTtuér o 6 PaboTa BbIMOTHEHA MPAaBUIIBHO,
BBHITIOJTHCHAH MOJTyYE€HHBIE PE3YyJIbTAThI
nabopatopHoOi 000CHOBaHbI, MPUBE/ICH aHAJIU3
paboThI MOJTYUYCHHBIX PE3YJIbTATOB
3 Pabota BbINOTHEHA B 1IEJI0M
MPaBUIILHO, OJTYyYEHHbIE
pe3yabTaThl HE Bcerjja 00OCHOBAHBI,
BO3ZHUKJIM TPYAHOCTH B OOBSICHEHUU
MOJIYYECHHBIX PE3YIhTAaTOB
Hroro no 30 N3 pacuéra 5 niaaHOBBIX
NMPAKTUHYeCKUM nabopaTopHBIX paboT. OneHNUBAETCS
3aHATHAM BBITIOJTHEHHE KaXI0U Ta00paTOpHOU
(MaKcMMaJIbHO paboTHI.
BO3MOKHOE€)
Brinonnenue 40 IIpu BBIIIOTHEHUY 3aaHUS
WHIUBUTyaIbHOTO pa3paboTanbl 000CHOBAaHHbIE
3aJlaHus PEKOMEHIallUH, U3JI0KEHUE
MaTepuaia apryMeHTHPOBAHHOE,
nocJyeoBaTeIbHoe, paboTa
odopmMIieHa TPaMOTHO, paboTa
3allMIIEeHa YBEPEHHO
20 3ajaHue BBIOJIHEHO B 1IEJIOM
NpaBUIIbHO, pa3pabOTaHHbIE
PEKOMEHJAllUK HE BCETa
000CHOBaHBI, UMEIOTCS 3aMEYaHUs
1o o(OpMIICHHUIO paOOThI U 3aIUTE
paboTHI
Hroro no 40 MakcumanibHO ~ BO3MOXHOe. U3
UHIMBHIYAJTbHOMY pacu€éta & JOMAIIHMX 3aJaHUU.
3a/1aHUI0 OueHnBaeTcs KaxJ10€ 3a/IaHUe
ITocemenue 1,5 CTyeHT KOHCIIEKTUPYET MaTepuall




dopma KOHTPOJIA Bo3moxnoe [Tpumeuanne
KOJIMYECTBO
O0aJToB
JIEKITUOHHOTO U JIEKIIUU, aKTUBHO y4acCTBYET B
MPAKTUYECKOTO 00CYKJIEHHH pacCMaTPUBAEMBbIX
3aHATHS BOIIPOCOB
0,5 CryneHT ono3aan Ha JIEKIUIO
(mpuien nocae NePeKINUKT) UIn
MacCUBHO MIPUCYTCTBYET HA JICKITUHU
Hroro no 30 N3 pacuerta 20 JEKIUMOHHBIX H
NMOoCeeHuIo MPAKTUYECKUX 3aHATHUH.
JIEKIIMOHHBIX M OneHuBaeTcs KaK10€ 3aHATHE
NMPAKTHYECKUX
3aHATHH
(MakcMMAJILHO
BO3MOKHOE)
UTO1rO 100 MaxkcumaabHO BO3MOXKHOE
JI1s1 cTyieHTOB 3a04HOM (POpMBI 00yUECHUS
NuauBuayansHOE 100 [Ipu BBIMOTHEHWH 3a1aHUS
3a/1aHue pa3zpaboTanbl 000CHOBAHHBIE
PEKOMEHAAIIUM, U3JI0KECHUE
MaTtepualia apryMEeHTUPOBAHHOE,
nocjeaoBaTeabHoe, paboTa
odopmiieHa TpaMOTHO, paboTa
3alUIeHa YBEPEHHO
60 3a/1aHue BEIITOJHEHO B I1EJIOM
MIPaBHJIBHO, pa3paboTaHHBIC
pPEKOMEHJalluK HE BCeraa
000CHOBaHBI, UMEIOTCS 3aMeYaHUs
110 0(pOPMIICHHUIO pabOTHI U 3aIUTE
pabOThI
Hroro no 100 MaxkcumanbHO BO3MOKHOE
HHIUBUAYATBHOMY
3aIaHUI0
UTOT'O 100 MakcumaabHO BO3MOYKHOE

HpOMe)KyTO'-IHaH aTTeCcTanus 1Mo pe3yjbTartaM 0CBOCHUA JUCHUILJIMHBI B

ceMecTpe NPOBOAUTCHA B popme
JK3aMeHa — IHCbMEHHasl. DK3aMeHAIMOHHBLIH OnjeT
TeOpeTHYECKUX BONMPOCA U OJAHO
IK3aMeHe

CTyJeHTa Ha

CEMECTPOBOIO OK3aMeHa.

npenoaaBarTejib

dopma nposeaeHus
BKJIIOYaeT B ce0d ABa

npakTuyeckoe 3ajanme. Ilpm omeHuBaHuuU

PYKOBO/JCTBYETCH  CJIeXYIOUIUM

pacnpeeseHue 0aJJI0B: NePBbIi U BTOPOil BONPOC MAKCHUMAJIbHO OLIEHUBAKOTCS
no 15 6asnoB, Tperuit — 19 6as10B.




MakcumanbHOE KOJMYECTBO OAJIIIOB 32 OTBET Ha BOMPOC IK3aMEHAIMOHHOTO OuiieTa
3aCUUTHIBAETCS CTYJICHTY B CIIy4ae, €CJIM OTBET MOATBEPAKIAET BIAJICHUE CTYICHTOM
3HAHUSIMU B MTOJTHOM 00BbEeME YUeOHOUM MpOrpaMMbl, MaTEPHA U3JIOKEH B JIOTHIECKOMN
MOCJICIOBATEILHOCTH C BBIJICIICHUEM TJIABHOTO, COACPIKUT TOUHBIE (DOPMYIUPOBKH,
COTIPOBOKJIACTCS MIUTFOCTPUPYIOIMMHU PUCYHKaMHu (TTpu HeoOoxoaumocTH). Ecnu oTBeT Ha
BOIIPOC HE B MOJHOW MEpe OTBEYAET MPUBEICHHBIM TPEOOBAHUAM, CTYICHTY
3aCUUTHIBAETCA KOJMYECTBO OamioB, paBHoe 5 wiu 10. [Ipu oTcyTcTBUM NPaBUIBHOTO
OTBETa Ha MOCTABJICHHBIN BOMPOC CTYACHT Nostyyaer () 6ayuios.

B nmpakrtuueckom 3amaHuM  HeoOxoaumo cxemy. IIpakTtuueckoe 3amaHue
OLICHMBAETCA B JIeBITHaALATh  OaymioB. Ecnu momymieHs! ommOKU B Iporpamme npu
IpaBUJIBLHOM QJIFOPUTME, TO BBICTaBJISETCA MATHaALATh OamnoB. Ecinu pemieHue He
JOBEZICHO 10 KOHIA, TO BBICTABISIETCS AecsiTh OamuioB.  [Ipu oTcyTcTBHM OTBETA UK
MPUMEHEHUHU HEMIPABUIILHOTO aJrOpUTMa O0yYaroIIUiCs MOIyYaeT HOJb OalIoB.

HToroBas oneHka ornpeaensercs myTeM CyMMUPOBaHUS KOJIMYECTBA OAJIOB 1O
pe3yibTaTaM TeKyIIero KOHTPOJIS U KOJIru4ecTBa 0ayioB 1O Pe3ysibTaTaM CEMECTPOBOTO
sKk3aMeHa. MaKCHUMAaJIbHO BO3MOKHOE KOJIn4ecTBO 0a/u10B — 100.

Cymma 6aiioB Ouenka Ouenka
no 100-0anpHOI miKae 0 IIKaJIe 10 TOCYJapCTBEHHOM LIKAJIE
ECTS
90-100 A
80-89 B
7579 C 3a4TeHO
70-74 D
60-69 E
35-5) EX He 3auteno
0-34 F*

* — ¢ 00g3aTeNLHBIM IMOBTOPHBIM U3YUYCHUCM JHUCHUIIIINHLBI.

4.4 IIpuMep TeKylIero onpoca Ha J1ado0paToOpHbIX padoTax

Ha mpumepe temsl «VccnenoBanue cxeM (hopMupoBaTeseid Toka B COCTaBe
uH(popManMoHHbIX KaHanoB Y MIICy»:

1. B 4em 3akirouaroTcs OTAMYMS TpeOOBaHUM K MapaMeTpaM HCTOYHUKOB TOKA U
HaIpsKEHUS.

2. Kak 3amaeTcs orpaHM4YeHue MapaMeTpOB HArPy3KHU JJIs1 UICTOYHUKA TOKA..

3. TpeboBaHue K HaANpPSDKEHUIO UCTOUYHMKA HANPSIKEHUS B COCTABE CXEMBbI
UCTOYHHKA TOKA..

4. Yt0 Takoe aKTUBHBIE U ACCUBHBIE UICTOYHHKA TOKA..

5. TpebGoBaHMS K COOTHOILLEHUIO BHYTPEHHETO COMPOTUBIICHUSI HICTOYHHKA TOKa
Y Harpy3KH.

6. UTo Takoe «TOKOBOE 3€PKajIo» B CXEMOTEXHHUKE UCTOUHUKOB TOKA.

7. Kakas u3 0coObIX cUTYyaIlNil MOAKIIOYSHHs HArpy3Ku Hanbosiee onacHa Jist
HMCTOYHUKOB TOKA..

4.5 KypcoBoe npoeKTupoBaHue



VY4eOHBIM MJIaHOM KYpPCOBOE TPOEKTUPOBAHUE HE 3aIlJIAHUPOBAHO.
S PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas JiuTEpaTypa

. OCHOBBI MUKPOIIPOLIECCOPHON TeXHUKH : yueOHoe nocodue / C.1. JIykbsaHOB [u
np.].. — Mocksa, Bonoraa : Undpa-Unxenepus, 2022. — 172 c. — ISBN 978-
5-9729-0835-6. — Texkcr : »snekrponHsiii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124238.html (mata o6pawmenus: 03.06.2022). —
Pexum nocryna: miis apropusup. [lons3oBarenen

. Koceipes K.A. Mukponpoueccoppl ¥ MHKPOKOHTpPOJUIEpBL.  MeToibl
pOrpaMMHUPOBAHUS CUCTEM MpoMbIluieHHOW aBToMaTuzanuu.  [IJIK OBEH :
naboparopubiit mpaktukym /  KocelpeB K.A., Pymenko A.B.. — Mocksa
HanmonanbHbIi HccieqoBaTeIbCKUi aaepHbiil yHuBepcuteT «MUDN», 2021, —
208 c. — ISBN 978-5-7262-2765-8. — Texcr : anextponnsiii // [IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/125495.html (mara oGparieHus:
03.06.2022). — Pexxum noctyna: A aBTOPU3UP. MOJIb30BaTENECH

. Kamaues A.B. AnnapaTHble U NpOrpaMMHBIE pEIICHHUS i1 OECIpPOBOIHBIX
CEHCOpHBIX ceTel : yueOHoe nmocooue / KanmaueB A.B.. — Mocksa : MuTepHet-
VYuusepcurer Unpopmannonnsix Texnonoruit (MHTYUT), Aii [lu Ap Menua,
2021. — 240 c. — ISBN 978-5-4497-0861-8. — Texkcr : snektpoHHbIi // IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/101991.html (mara
obpamenus: 03.06.2022). — Pexum goctyna: ajist apropusup. [loas3oBaTeneit

. JIpo6oB A.B. OcCHOBbI aBTOMAaTHKH ¥ MHUKPOIPOIECCOPHON TEXHHKHU.
[TpakTukym : yduebHoe mocodue / Ipob6os A.B., Ilerpouenko F0.JI., bpenuxuna

O.B.. — MuHck :  PecnyOnukaHCKUM HMHCTHUTYT MpO(ECcCHOHATBHOTO
obpazoBanus (PUIIO), 2021. — 164 c. — ISBN 978-985-895-003-3. — TekcT :
3JIEKTPOHHBIN // IPR SMART ; [caitT]. — URL:

https://www.iprbookshop.ru/125415.html (mata o6pamenus: 03.06.2022). —
Pexxum nocryna: nnst apropusup. Ilons3oBareneit

I1. lonoiHUTEIbHAS JIUTEPATYpa

. ludpoBbie ycTpoiicTBa 1 MUKPOTIPOIIECCOPHI : yueOHoe mocobue / A.W. Oqunen

[1 op.].. — Omck : OMCKUM roCy1apCTBEHHBINM TEXHUYECKUI yHUBEPCUTET, 2021.
— 80 c. — ISBN 978-5-8149-3318-8. — Texcr : anexktponnbiii // [PR SMART :

[caiit]. — URL: https://www.iprbookshop.ru/124895.html (mara oOGparmieHus:
03.06.2022). — Pexxum noctyma: A aBTOPU3UP. MOJIH30BaTENICH

. BonoBo3oB A.M. MHKPOKOHTPOJUIEPHI IUII CHUCTEM aBTOMATHKH :  ydeOHOe
nocobue / BogorozoB A.M.. — MockBa, Bosorga : Uudpa-Urxenepus, 2022.
— 168 c. —ISBN 978-5-9729-1071-7. — Tekct : snextponHsiii // IPR

SMART : [caiir]. — URL: https://www.iprbookshop.ru/124279.html (mata
oopamenusi: 03.06.2022). — Pexxum goctymna: AJisi aBTOPU3HP. MOJIb30BaTENEH

. IIbsiBuenko A.O. ApXUTEKTypa, OCHOBBI IPOTPAMMUPOBAHUS U MPUMEHEHUS

AVR-MukpokontpomepoB 1 ARM-mukpocucteM. B 3 wactsax. Y.3 : yuebGHoe
nocobue / IlpsaBuenko A.O., IlyxoBckuit B.H.. — Pocros-na-/lony, Taraupor :
N3patensctBo KOxHOTO (henepanbHOro yHuBepeureta, 2022. — 151 ¢. — ISBN



978-5-9275-4102-7 (u.3), 978-5-9275-3429-6. — Texkct : snexkrponHsbIii // IPR
SMART : [caiir]. — URL: https://www.iprbookshop.ru/125697.html (mata
obparmenust: 03.06.2022). — Pexxum noctymna: s aBropusup. [lons3oBareneit

6 YUYEBHO-METOANYECKOE OBECIIEYHEHUE

AN CIUIIJINHBI
YueOHO-MeTOANYECKHUE U31aHus, pa3padoTranubie B JlonHTY:
. Koncnexr nekuuii no aucuumirie « MUKpONpPOIECCOPHBIE CUCTEMBI YIIPABIECHUSD)
[DnekTpoHHBIN pecypc]: sl oOydaromuxcst 1Mo 00pa30BaTeNIbHON MporpaMme
«OakanaBpuar»  HampasieHuss noaroroBku  09.03.01 «Wudopmaruka wu
BBIYUCIUTEIbHAS TeXHUKa» BceX Gpopm oOydenus / T'OYBIIO «JIOHHTY», dak.
UHTEJUIEKT. CHCTEM W MporpamMmup., kad. komi. umwxenepuu ; [cocT. FO. C.
HoctneB]. — Hdonenk : T'OYBIIO « IOHHTY», 2023 (mocTym yepe3  JIUYHBIN
KaOWHET CTyICHTA)
. Meroaudeckue yka3zaHus K J1a0OpaTOPHBIM  3aHSATUSM TI0  JUCIUTIIIMHE
«MUKpOIPOLIECCOPHBIE CUCTEMBI YIPABICHUS»  [DIEKTPOHHBIM pecypc|: mis
oOyyaromuxcsi Mo 00pa3oBaTENbHOM MporpaMMme «OakajgaBpuaT» HAIPaBICHUS
noarotoBku 09.03.01 «MHpopmaTiKa 1 BEIYMCIUTENbHAS TEXHUKA» BeeX (Hopm
o0yuenus / TOYBIIO « IOHHTY», ®ak. UHTEIJIEKT. CACTEM U IPOrpamMMup., Kad.
komi. uHxkenepuu ; [coct. FO. C. JoctneB]. — Houenk : 'OYBIIO « IOHHTVY»,

2023 (mocTyn uepe3 TUYHbIA KAOMHET CTYJIEHTA)

JIEKTPOHHO-UH(OPMaIIHOHHBbIE PecypPChI

ObC IOHHTY - http://donntu.org/library
OBC IPR book — http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJINHBbI

7.1 JIeKIHOHHBIE 3aHATHS:

VYueonas aynuropus Ne4.40 yueOnblii Kopryc 4, A1 IPOBEAEHUS JEKIIMOHHBIX U
1a00paTOPHBIX pabOT, WHAWBUIAYAIBHBIX KOHCYJBTAIMA, TEKYIIET0 KOHTPOJS U
IPOMEKYTOYHON aTTeCTaluu. VICrmonp3yeTcsl crneruanu3upoBaHHas MeOelnb: J0cKa
ayJIUTOPHAs, CTOJIBI AyJIUTOPHBIC, CTOJBI KOMIIBIOTEPHBIC, CTYJIbSI YYCHHUYECKHE U
KOMITBIOTEPHAS TEXHHUKA C BO3MOKHOCTHIO TTOJAKIIOUCHUS K ceTr « HTepHEeT» - 611K
Celeron 2,0GZ,RAM 256,HDD 40Gb; mnporpammuoe odecnieuenue: OC Windows 7,
UBUNTU (6ecrimatHass Bepcust 18.04); creHabl wucchenoBaHus  nepudepuun
YIPABJISIIOITUX KOHTPOJIJIEPOB; MYJIbTUMEIUITHBIN MPOEKTOP, 9KpaH;
CrienuaIu3upoBaHHast MeOelb: JOCKa ayAUTOPHAs, TAPThl, JEMOHCTPAIIMOHHbBIE CTEHIbI
U TUTAKaTHI.

7.2 JlabopaTopHbIe 3aHATHS:

Vyeonas aygutopuss Ne4.040 yueOHbII Kopryc 4, I OPOBEACHUS
1a00paTOpHBIX pabOT, HHAUBUAYAIbHBIX KOHCYJIBTAllMM, TEKYIIEro KOHTPOJS U
IPOMEKYTOUYHOM aTTecTauuu. Mcnonb3yeTrcss crnenuanu3upoBaHHas MeOenb: JocKa



ayIUTOpHAs, CTOJIbI AyJIUTOPHBIC, CTOJbI KOMIBIOTEPHBIE, CTYJIbsl YUYEHHUYECKHE U
KOMITBIOTEpHAs! TEXHUKA C BOBMOYKHOCTBIO MOJKIIIOUEHUs K ceTu «HTepHeT - 611K
Celeron 2,0GZ,RAM 256, HDD 40Gb; mnporpammaoe obecrieueraue: OC Windows 7,
UBUNTU (6ecrmatnass  Bepcusi  18.04); maGopaTtopHO-UCCIEOBATENBCKUNA CTEHT
EV8031/AVRLCD, OpAmp;Ananoroseie BbluucauTenbHble Mammubl  ABK-31;
Moaenupytomas cpena Mikro-CAP-12 (GecrinatHast Bepcus);  Proteus-8 (OecruiatHas
Bepcusi); Keil uVision5 (0ecmuiarnas Bepeusi); OpenOffice (6ecratHas Bepcust 4.1.6);
CTEH/IbI UCCIIe0BaHUS TIepUdEepUr YIPaBISIONIUX KOHTPOJIIEPOB

7.3 CamocTosiTeibHast padora:

[TomemeHus A1k CaMOCTOSTENHHON pabOTHI C BO3MOYKHOCTHIO MTOIKITIOYCHHSI K
cetu "UutepHer" u obOecnedeHHMEM JOCTyNMa B AJIEKTPOHHYIO MHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly OpraHu3allMu: YHUTaJbHbIE 3ajbl, yueOHbIEe Kopriyca 2,3
(KomnploTepHass TeXHHMKa C BO3MOXXHOCTBIO MOJKIIOUEHHUS K ceTu «VIHTepHeT» u
o0OecrieueHneM JIOCTyna B DJICKTPOHHYIO HH(MOPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
(OUOC JOHHTY) u sanekrponno-6monuoreuynyto cuctemy (ObC IPRbooks), a taxxke
BO3MOYXHOCTBIO MHIMBHIYaJIbHOTO HEOTPAHWYEHHOTO AocTymna obyvatonuxcs B ObC u
OUOC nocpencteom Wi-Fi ¢ nepconanbHbix MOOUIBHBIX ycTporicTB. OC — Microsoft
Windows 7, OpenOffice 2.0.3 — obmiectBennas iuinens3uss MPL 2.0/ Grub loader for
ALT Linux - munen3us GNU LGPL v3/ Mozilla Firefox - nunensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nuniensus GNU GPLect-
OrientedDynamicLearning Environment,
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