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Pabouast mporpamma AMCHUILUIMHBI pazpaboTaHa B COOTBETCTBHH C:

[Iporpamma coctaBieHa B cooTBeTcTBHUM ¢ TpeboBanusmu @OI'OC BO mno
HanpasieHHI0 ToAroToBkU 13.04.02 «DaeKTpo3HEPreTUKa U JIEKTPOTEXHUKAY.

- Y4eOHBIM TUTAaHOM (OYHOHM, 3a04HON (opM OOy4YEHHS) TO HaMPaBICHUIO
noarotoBku 13.04.02 «DnekTposHepreTrka W JJEKTpoTexHUKa». Pabovass mporpamm
JUCHMIUTAHBI BKJIIOYAaeT B ceOs OIEHOYHBbIE MaTepuaibl ISl MPOBEACHUS TEKYIIETO
KOHTPOJISI YCIEBAEMOCTH M IPOMEXKYTOYHOM arrectaund no gucuuiuinHe (1.6 donpg
OLICHOYHBIX  CpPEICTB  [Jis  MPOBEACHUS  TEKYILIEr0o KOHTPOJsA  yCIEBAEMOCTH,
IPOMEXYTOYHON aTTECTAI[MU IO UTOT'aM OCBOCHMUSI IUCIIUILIINHBI)

ABtop Tory3zoB Cepreil AjekcaHIpOBUY, CTApIIW{ MpenojaaBareib Kadeapbl

I/IHd)ODMaI_[HOHHI)IC TCXHOJIOTHUHM N CUCTCMBI YVIIPABJICHU S

(vkazame OHO, yuenyto cmenennv, yueHoe 36aHue uiu O0IICHOCHb)

[Iporpamma omobpena Ha 3acemanuu kadenpsl MHbOpMalMOHHBIE TEXHOJIOTHU U
cucteMsl yrpanieHus (mpotokos Ne 9 ot 22.05.2026 1.).



1. IlepeyeHp MNJAaHMPYEMBIX Pe3yJbTATOB OO0y4YeHHs] MO0 JAUCIHHUILIMHE,
COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Pe3yJbTATAMH OCBOEHHUSI 00pa30BaTeILHOM
nporpammsl (Llesn ocBoeHUs1 TUCHMIIIIMHBI)

1.1. Jensamu ocBOEHUS AUCUUILIMHBI «MHKpPOIIPOLIECCOPHBIE CUCTEMBI YIIPABICHUS
Y 3aIUTHI 3JIEKTPOIHEPTETHUECKUX OOBEKTOBY SBIISIOTCS:

— TIOATOTOBKA CTYJIEHTOB K JEATEIHHOCTH B COOTBETCTBUHU C KBaJU(UKAIMOHHON
XapaKTEepPUCTUKOM Marucrpa Mo HampaBJICHHUIO, B TOM 4ucie (HOpMHUPOBaHHWE YMEHHI IO
BBISIBJICHUIO HEOOXOIMMBIX YCOBEPIIEHCTBOBAaHMM M  pa3paboOTKe HOBBIX, OoJjee
3(p(PEKTUBHBIX TEXHOJIIOTUHA U CPEICTB MPOEKTUPOBAHUS, MHUKPOIIPOLIECCOPHBIX CHUCTEM
yhnpasieHuss B oOinactu  snekTposHepretuku.l.2.  OOmactu  npodeccruoHanbHON
JeSATeNbHOCTH u(uinu) cdepbl NPOPECCHOHATBHOW  JIEATENbHOCTH, B  KOTOPBIX
BBIIIYCKHUKHM, OCBOMBIIHME @POrpaMMy, MOTYT OCYIIECTBIATh NPOPECCUOHATIBHYIO
NEeATEIbHOCTD:

- 20 Dnexmposnepzemuxa.

1.3. K ocCHOBHBIM 3amadyaM W3y4YE€HUsS OUCUUILUIMHBI OTHOCUTCS MOJATOTOBKA
oOy4Jaromuxcsi K  BBIIOJHEHUIO  TPYAOBBIX  (YHKIMHA B  COOTBETCTBUU  C
1podheCCUOHANBLHBIMU CTaHIAPTAMU:

Kon, HaumMeHOBaHUe U YPOBEHb Kon u HanmeHnoBanue
HaumenoBaHue o
kBasnpuxkanuu OTD, na TPYAOBbIX (yHKUMH, HA
NpoeccCHOHATBHBIX CTAHAAPTOB
(I1C) KOTOpble OPHEHTHPOBaHA KOTOpble OPHEHTHPOBAHA
AUCHMILIHHA AUCHMILIHHA
B/01.7
Opranuzanus padot 1o
COIIPOBOX/ICHUIO
IKCIUTyaTaIuu
xon B U TEXHUYECKOMY
Opranu3zanys 1 BbIOJIHEHNE 00CITy’KMBaHUIO 000PY/I0BaHUS
paboT 1O FKCIITyaTaluu ACYTIII'OCTADC
obopynoBanus ACYTII B/02.7
I'SC/TASC, YpoBeHb Pemenne npons3BoaCTBEHHO-
20.002 KBaTUUKAKUH - 7 TEXHUUYECKUX 3a/a4 10
«PaboTHHK 1O 3KCIUTyaTaluu TEXHUYECKOMY
o0opynoBaHus MIEPEBOOPYIKEHUIO U
aBTOMATH3UPOBAHHBIX CHCTEM PEKOHCTPYKIIMU 000PYI0BaHUS
YIIpaBJICHUS TEXHOJIOTHYECKUM ACYTII I'DC/TASC
IIPOLIECCOM C/01.7
THIIPOAIIEKTPOCTAHIINHN/ [TnaHnpoBaHMEe U KOHTPOIH
THJIPOAKKyMYJTUPYOIeit NeSITeIbHOCTH T10
AIIEKTPOCTAHIIHI COITPOBOXICHUIO
Kon C 9KCIUTyaTalluu 000PyI0BaHUS
VYnpasnenue aeaTeIbHOCTHIO IO ACYTII I'DC/TASC
9KCIUTyaTalluu 000PyI0BaHUS C/02.7
ACYTII I'DC/TADC, YpoBeHb [imannpoBaHue U KOHTPOJIb
KBaJTU(UKALUH - 7 NeSITeIbHOCTH 110
TEXHUUYECKOMY O0CITy>KUBaHUIO
obopynoBanus ACYTII
I'OC/TADC




HaumenoBanue
npogeccuoHAJIbHBIX CTAHIAPTOB
(o)

kBasupukauuu OTD, na
KOTOpPble OPHUEHTHPOBAHA
AUCHUILINHA

Kon, HanmeHOBaHMe M YPOBeHb

Koa n nHammeHoBanue
TPYAOBBIX (DYHKIHI, HA
KOTOpPble OPUEHTHPOBAHA
AUCHUILINHA

C/03.7
[InanupoBaHue 1 KOHTPOIb
JACATCIIbHOCTH I10
TEXHHYECKOMY
HIEPEBOOPYIKEHHIO U

PEKOHCTPYKLIUU 000pyIOBaHUS
ACYTIII'OCTADC

C/04.7
Opranuzanus padoTs
HNOAYMHEHHOTO TIEpCOHaIa Mo

JKCIUTyaTaluu 000pyI0BaHUS
ACYTIII'OC/TADC

1.4. KommereHmn
JTUCIIUILIAHBI

oOyu4arolerocs,

dbopMmupyemble B pe3yibTare OCBOCHHUS

HaunmenoBanmue
KaTeropuu

(rpynmnbi)
KOMIIETeHIIUH

Koa n
HaHUMeHOBaHHE
KOMIIETEeHIINH

Koa n HanMeHOBaHMe HHANKATOPA
JAOCTUKeHUs] KOMIeTeHIINH
(mepevyeHb MJIAHUPYEMbBIX
pe3yJ1bTaToB 00y4eHus)

ITepedens mIaHUPYeMBbIX pe3yJbTaTOB
00y4eHUs

OIIK-2. Cnocoben

OIIK-2.1. 3HaeT MeTOABI M CpEACTBa
MpOBEACHNA HAYUYHBIX I/ICCJ'IeI[OBaHI/Iﬁ

3HATh: 3HAeT METOABI M CPEACTBa
MIPOBEACHHS HayYHBIX HCCIIEIOBAaHNH;
yMeTh:  HacTpauBaTb  TEXHHYECKHE
cpeincTBa I IPOBENEHMsS] HAyYHBIX
UCCIICIOBAHUH B 00JIACTH SHEPTETUKH.

MIPUMEHSITh
COBpPEMEHHBIE
METO/BI
HCCJICIOBAHMS,
OIICHHUBATh H
NpEeACTaBIATh
pe3ynbTaThl
BBITIOJTHEHHOM

HccnenoBanus

OIIK-2.2. Ymeer MIPUMEHATD
COBPEMEHHBIC METOBI M CPENICTBA IJIS
HUCCIEI0BaHUN

BJAACTh: HaBbIKaMH TJIaHUPOBaHUA
OKCIEPUMCHTOB, MCTOAAMU 10
O6pa6OTK€ JaHHBIX MW TCXHHYCCKUMU
CpCACTBAMMU.

3HATh: COBPCMCHHBIC METOAbI n
TEXHUYCCKHUEC CpeacTBa B obnactu
OHEPICTUKU.

YMeThb: yMeeT IPUMCHATh COBPEMEHHEIC
METOJIBI U CPE/ICTBA [T UCCIICIOBAHNUH;
BJIA/IeTh: COBPEMEHHBIMH METOJaMU U
TEXHUYECKHUMH CpEICTBAMU B 00JacTH
JHEPTETHKHU.

pabotsl

OIIK-2.3. Bianeer HaBBIKAMU
odopMIIeHuS, MPeACTaBICHUS u
3aI[UTEI PE3yIIBTaToB HAyYHBIX
HCCIIeIOBaHMI

3HaTh: JIOKaJIbHEIC HOPMAaTUBHBIC aKTbI 1
TpeOoBaHus 1m0  O(GOPMIICHHIO W
MPEACTABJICHUA HAY4YHBIX I/ICCJ'Ie}IOBaHI/If/'I
B 00JIACTH PHEPTETHKH.

YMeTb: 0(OPMITE OTYETHl HAyYHBIX
UCCIeI0BaHU B 00JaCTH Y9HEPTETHUKH.
Baaners: BIIaieeT HaBBIKAMHU
odopmIIeHHSs], TIPEICTABICHHUS W 3alUThI
pe3yIbTaTOB HAYYHBIX UCCIIEJOBAaHUH




2. MecTo aucuuminibl B cTpykrype OITOIT

Jucuunnuna b1.JI(M).b.7 «MukponpoueccopHble CHCTEMbI YIIPABICHHS U 3aILUThI
AIIEKTPOIHEPTETUUECCKUX OOBEKTOB» peau3yeTcs B paMkax oOsi3aTenbHOl yacTu bioka 1
«JlucuuImmHel (MOIYJISA)» IPOrpaMMbl MaruCTPATYPHI.

JlucruminHa mpernonaeTcs 0O0yJaron|Mcst o 09HOM Gopme oOydeHus — BO 2-OM
cemMecTpe, o 3a04HOoi Gopme — B 3-M ceMecTpe.

Jucuuraa 6a3upyercss Ha Kypcax IUCIUIUIMH, BXOASIIUX B MOIYJIU AUCUWIUIMH:
MopenupoBaHue  JNIEKTPUYECKUX  cucTeM,  MHpopmalnuMoHHbIE — TEXHOJIOTMHM B
ANIEKTPOAHEPIETUKE M SBISIETCSI 3aJIOTOM YCIIEIIHOTO OCBOCHMS JTUCIMIUIUH (MOTYIeH):
NPOM3BOJICTBEHHAsI TPaKTHKA: HAay4HO-WCCIIEAOBaTebckas padoTa, MPOU3BOJICTBEHHAS
NPAKTHKA: MPENIAITIOMHAs MTPAaKTUKa M HWTOTOBAasl arTecTalus: MOJArOTOBKAa K IPOLEIype
3aIlIMTHI U 3alUTa BBITYCKHOW KBAIM(UKALIMOHHON PabOTHI.

®opMoOil TIPOMEXKYTOUHOM aTTeCTallMd 3HAaHUM O0OydaeMblX 1O OYHOH (opme
0o0y4eHUs ABIISIETCS 3a4€T BO 2-OM CEMECTpPE, M0 3a04HOM (hopme 3a4€T B 3-M cEMECTpe.

3. O0beM TUCHMILINHBI
ouHas GopmMa 00yUYeHUS:

. Cemectp 2
Buj yueOHoil padoThI 0 IMCHMILIMHE Bcero B 3.e. u yacax
B Yacax
Obmas TPyROEMKOCTL AHCIHILIAHEL 3 3.e. -108 ak.uac 108 ak.uac
Konmaxkmmnas paboma - Ayoumopnuwie 3anamus 48 48
Jlexyuu 24 24
Jlabopamopuvie 3auamus 12 12
Cemunapyl, npakmuyeckue 3aHamus 12 12
Koncynomayus - -
Camocmosamenvhasn paboma 60 60
KypcoBasi pabora (KypcoBoii IpoeKT) - -
Buja npoMe:xxyTO4HOM aTTecTaluu 3auer 3auer
3ao4Has opMa 00yUCHHUS:
N Cemectp 3
Buj yueGHoil padoThI 0 IMCHMIIJIMHE Bcero B 3.e. n yacax
B Yyacax

Obmas TPyROEMKOCTL AHCIHILIAHEL 3 3.e. -108 ak.uac 108 ak.uac
Konumaxkmmnas paboma - Ayoumopnuie 3anamus 12 12
Jlexyuu 4 4
Jlabopamopnvie 3auamus 4 4
Cemunapyl, npakmuyeckue 3aHAmus 4 4
Koncynomayus - -
Camocmosamenvhasn paboma 92 92
KypcoBasi padora (KypcoBoOii IPOEKT) - -
Buj1 npoMexyTouHOH aTTecTaunu 3ager-4 yacoB 3auer-4 yacoB




4. Coneprkanye JMCIMILIMHBL, CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3iesiaM) TMCHUAIIMHbI
€ YKa3aHHeM UX 00beMOB (B aKaIeMIYECKUX YaCaxX) U BUIOB Y4eOHbIX 3aHATHIA
4.1. Y4yeOHO-TeMATH4YECKUH IJIaH

Ounas dhopma 0OydeHHUsI

TpyroemMKocTh B yacax

KonrakrHas pabora — Koz

Haunmenosanue tem (paszie/ion) AyzuropHas pabora CaMOCTO | MHAUKATOpa

AUCHUTLTUHBI cemunapei | ATENbHAS | JMOCTHKCHHUI

JICKIIUHA J;?fggszﬁg MPAKTHYECKHE pa60Ta KOMIICTCHIINH

3aHATHUSA
Tema 1. MUKpOKOHTpOJIEPHI U OIIK-2.1
MHUKPOIIPOLIECCOPBI B IHEPTETUKE 6 3 3 15 OIIK-2.2
OIIK-2.3
Tema 2. Mukponporueccopsl Jist OIIK-2.1
yIpaBJIeHUS SHEPTOOObEKTAMH 6 3 3 15 OIIK-2.2
OIIK-2.3
Tema 3. Mukponponeccopbl s OIIK-2.1
3aIUTHI YHEPTOOOHEKTOB 6 3 3 15 OIIK-2.2
OIIK-2.3
Tema 4. OOMeH JaHHBIMU B OIIK-2.1
MHKPOIIPOLIECCOPHBIX CUCTEMAX 6 3 3 15 OIIK-2.2
OIIK-2.3
OIlK-2.1
Kontpons (3auer) - - OIIK-2.2
OIIK-2.3
UTOIro 48 60
3aouHasi popma 00yUeHHUsI
TpynoemkocTh B yacax
KonrakTHas padora — Kon

HaunmenoBanue Tem (pasjieioB) AyzutopHas pabora CaMoOCTO | MHIMKaTopa

AUCIHUTLTHHBI cemunapsiu | ATENbHAS | JOCTHKEHUI

JIEKIIUA i?fgg:ﬁgg: MPaKTHYECKHE pa60Ta KOMIICTEHIINN

3aHATHUA
Tema 1. MUKpPOKOHTpOJLIEPE] U OIIK-2.1
MHKPOIIPOLIECCOPBI B JHEPTETUKE 1 1 1 23 OIlK-2.2
OIIK-2.3
Tema 2. Mukponpoueccopsl st OIIK-2.1
YIpaBIEHUS JHEProoObEKTaMU 1 1 1 23 OIlK-2.2
OIIK-2.3
Tema 3. Muxkponponeccopsl st OIIK-2.1
3alUThl YHEPrOOOHEKTOB 1 1 1 23 OIIK-2.2
OIIK-2.3
Tema 4. OOMeH JaHHBIMU B OIIK-2.1
MUKPOIIPOLIECCOPHBIX CUCTEMAX 1 1 1 23 OIIK-2.2
OIIK-2.3
OIIK-2.1
KonTpons (3auer) - 4 OIIK-2.2
OIIK-2.3
UTOro 12 96




4.2. Conep:kaHue JUCUUNINHBI

Tema 1. MUKpPOKOHTPOJLJIEPBI H MUKPONIPOLIECCOPHI B JHEPreTHKe

MHUKPOKOHTPOIIIEPHI 1 MUKPOIIPOLECCOPHI.

[IpencraBnenue nHpopMauu B MUKPOIIPOLIECCOPHOI CHCTEME.

CrpykTypa MUKpOKOHTposuiepa. VcTopuss pa3BUTHS apXHUTEKTyp MUKPOIPOLECCOPOB.
IIpousBonutenu MUKpompoueccopoB. IIpumepsl NpUMEHEHUS MHUKPONPOLECCOPOB B
DHEPIETHUKE.

Tema 2. Mukponpoueccopsl 1Jisl yIPaBJeHUsI FHEProodbeKTaMmu

Tunbl W OCOOCHHOCTM TE€HEPAaToOpoB, BIMSIHHME YacTOThl Ha  XapaKTEPUCTUKU
MUKPOITPOLIECCOPHBIX CUCTEM.

[Toptel BBOma-BeiBoga. CTpykTypa © (YHKIMOHAIBbHOE HA3HAY€HHE TOPTOB OOIIETO
Ha3HAYECHUS.

Ha3nauenue taiimepa. OCHOBHbIE (PYHKIMM MOAYNsS TaiiMepa-cuérunka. OcoOEeHHOCTH
IIPUMEHEHUSI TalMEPOB CUETYMKOB B JHepretuke. CHENHAIM3UPOBAHHBIE TaWMEpHI,
CTOPOKEBOM TalMep.

Tema 3. Mukponpoueccopsl AJisl 3alIUTHI JHEPro00bEKTOB

CriocoObl 0OMEHa JaHHBIMU B MUKPOIPOLIECCOPHBIX cucTemMax. CoObITHS U uX 00paboTKa B
MUKpOKOHTposiepax. [Iporpammubiii cnoco6 oOMEHa JaHHBIMH B MHKpPOIPOLIECCOPHBIX
cuctemax. Uarepdeiic UART. Unrepdetic SPI. [Ipsmoit noctyn k namsatu (DMA).

Tema 4. O0MeH TaHHBIMHM B MHKPONPOLECCOPHBIX CHCTEMAaX

IIpeoOpa3oBanus U poBbIX curHanoB B aHanorossie (LIAII).

[IpeoOpazoBanus aHaMOTOBBIX CUTHAIOB B u(poBbie (ALIIT).

[TocTostHHBIE 3aIIOMUHAIOIINE YCTPOUCTBA.

OneparuBHbIE 3aIIOMUHAIOIINE YCTPOUCTRA.

Crpyktypa nepudepuitHoro ycrpoicrsa. @yHKIUU U CTPYKTYpa CUCTEMbI BBOAA-BBIBOA.

VYerpolicTBa BBoAa MH(pOpMaLUU. YCTPONUCTBA BBIBO/IA HH(POpMALUY.

5. YueOHo-MeTOAMYeCKOE 00ecnedeHrne CAMOCTOATEIbLHOI PadoThl CTYICHTOB

CamocTosiTenbHas paboTa MPOBOJUTCS C LENbIO: CUCTEMAaTH3allMM U 3aKpeIUIeHHS
MOJYYEHHBIX TEOPETUYECKUX 3HAHUM W NPAKTUUECKHMX YMEHUM OOy4aronuxcs;
yriIyOneHHus U paclIMpeHHUs] TEOPETUUECKUX 3HAHUM CTYJEHTOB; (DOPMUPOBAHUS YMEHUHN
UCIOJIb30BaTh HOPMAaTHUBHYIO, IPaBOBYIO, CIIPABOYHYIO JOKYMEHTAIMIO, Y4YEOHYI0 H
CHELMANIbHYI0 JIUTepaTypy; pa3BUTHUSl IO3HABATENIbHBIX CIIOCOOHOCTEM M aAKTUBHOCTH
OoOy4arouiuxcsi: TBOPYECKOM HWHUIMATHUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH,
OpPraHU30BaHHOCTH; (DOPMHUPOBAHHME CAMOCTOSITELHOCTH MBILUICHHS, CIOCOOHOCTEH K
CaMOpPa3BUTHIO,  COBEPIICHCTBOBAHMID M camMoopranuzauuu;  (HOpMHUpPOBaHUS
npo(ecCHOHANIBHBIX KOMIIETEHIIUI; PA3BUTHIO UCCIIEIOBATEIILCKUX YMEHUN CTY/ICHTOB.

@opMbl M BHJIBI CAMOCTOSITENIbHOM pabOThl CTYIEHTOB: UTEHHE OCHOBHOW H
NONOJIHUTEIIBHOM  JIMTEpPAaTypbl —  CaMOCTOSITEIBHOE  WM3YyYEHHE Marepuana 110
PEKOMEHIyEMbIM JIMTEPATypHbIM HCTOYHUKAM; padoTra ¢ OMOIMOTEYHBIM KaTasiorom,
CaMOCTOSITENIbHBIM ~ MOAOOpP HEOOXOAMMOW  JUTEeparypbl; paboTa €O  CIIOBapew,
CIPaBOYHUKOM; MOMCK HEOOX0nuMoM nHpopmanuu B cetu MHTepHET; KOHCIEKTUPOBaHUE
HCTOYHHMKOB; pe(eprupoBaHrHE HCTOUYHUKOB; COCTABJICHHE AHHOTAIMM K MPOYUTAHHBIM
JUTEPATYPHBIM HMCTOYHHMKAM; COCTABJICHHE PELEH3UH M OT3bIBOB HAa IPOYMUTAHHBIN



MaTepuai; cocTaBieHue o030pa NyOlIMKalMi IO TeMe; COocTaBieHue Oubauorpaduu
(Oubnuorpaduueckoil KapTOTEKH); MOATOTOBKA K pa3IUYHBIM (dopMaM TeKylled u
MPOMEXKYTOYHOM  aTTecTan (K TECTUPOBAHMIO, KypCOBOW paboTe, SK3aMeHy);
CaMOCTOSITENIbHOE BBHITIOJHEHHE MPAKTUYECKUX 3aJlaHUN PENpOTyKTUBHOTO THUIA (OTBETHI
Ha BONPOCHI, 33]]a4H, TECTHI).

TexHOJOTUsT OpraHu3aldyd CaMOCTOSTENFHOM paboThl OOYyYaroIMIMXCSl BKJIIOYACT
UCIONb30BaHNE  HMH(DOPMALMOHHBIX U MaTepUaJIbHO-TEXHUYECKUX  PECypCcoB
00pa3oBaTebHOTO YUYPEXKJICHUS: OMOMUMOTEKY C YHUTAJIbHBIM 3aJI0M, KOMIIBIOTEpPHBIC
KJIACChl C BO3MOXKHOCTBIO paboTrel B MuTepHer; ayautopuu (Kjacchl) IS
KOHCYJITAlIMOHHOM JIeATEIbHOCTH.

[lepen BBIMOIHEHUEM OOYYAIOIIMMUCS BHEAYTUTOPHON CaMOCTOSTENbHON pPadOThI
npernojaBarelib POBOJAUT KOHCYJIBTUPOBAHHME IO BBIMIOJIHEHUIO 3aJaHUs, KOTOPBIM
BKJIIOYAET LIEJIb 3aJJaHMsl, €T0 COIEP>KAHUS, CPOKH BBIITOJIHEHUS, OPUEHTUPOBOYHBINA 00BEM
paboThl, OCHOBHBIE TPEOOBaHUS K pe3yabrataM paboThl, KpUTEpHH OLCHKH. Bo Bpems
BBITIOJTHEHHUSI OOYYaIOIIMMHUCSA BHEAYAUTOPHOM CaMOCTOSTETbHOW paboThl H  TpHU
HEOOXOJMMOCTH TPENnoJaBareib MOXKET MPOBOAUTH WHIUBUAYAJIbHBIE M TPYIIIOBBIC
KOHCYJIBTAIINU.

KoHTponbs camocTosiTenbHONW pabOThl CTYACHTOB MPEIyCMaTpHUBAET: COOTHECEHHUE
COZiepaHUsI KOHTPOJS C UEISIMH OOy4YeHHs; OOBEKTHBHOCTb KOHTPOJIS, BaJHUJAHOCTH
KOHTPOJNSL (COOTBETCTBHE TMPENBSABISEMBIX 3aJaHUM TOMY, 4YTO MPEANOIaraercs
IPOBEPUTH); AUPPEPEHLINALNI0 KOHTPOJIBbHO-U3MEPUTENIBHBIX MaTepUAIOB.

@®opMBbl KOHTPOJII CAMOCTOATEIBLHOW pabOThl: IPOCMOTP M IPOBEPKA BBIIOIHEHUS
CaMOCTOSITENIbHOM paboThI IPEIo/1aBaTeNIeM; OpraHu3arus CaMOIIPOBEPKH,
B3aMMOINPOBEPKU  BBIMOJIHEHHOTO 3a/laHds B TIpyMmne; o0OCyXIEHUE pe3ylibTaroB
BBIMIOJIHEHHON pPa0OThl Ha 3aHATHUHU; IPOBEJECHUE NUCHBMEHHOIO ONpOCa; MPOBEICHUE
YCTHOTO ONpOCa; OpraHu3alus M NPOBEACHHE HWHAMBHUIYAJIbHOTO COOECEN0BaHUS;
OpraHM3aIys U MPOBEACHHE cOOEeCEIOBAHUS C TPYIINON.

ITepeueHb BONPOCOB, OTBOAMMBIX HA CAMOCTOAITEJIbHOE OCBOCHUE TUCHMILIIMHBI,
(¢ opMbI BHEAYTUTOPHOM CAMOCTOATEILHOM PAadOThI

HaunmeHoBaHue TeM ®DopMbl BHEAYIUTOPHOMI
IlepeyeHb BOIPOCOB, OTBOAUMBIX HA .
(pa3nesoB) CaMOCTOSATEIbHOM
CaMOCTOSAATEJILHOE OCBOCHHUE
AUCHUILINHBI padoTbl
Tema 1. 1. ApxutekTypa W Kiaccu(UKAIUs DIIEKTPOHHBIX |Pabora ¢  KOHCHEKTOM
MUKpPOKOHTPOJUIEPEI U | CUCTEM JIEKLIWH, yueOHOI,
MHKPOIIPOLIECCOPHI B | o KiTtoueBbIE BONPOCHI: METOINYECKON u
JHEPIeTUKE oYto Takoe oaneKkTpoHHas cucrema? (OCHOBHBIE |AONOJIHUTEIBHON
KOMITOHEHTBI (marumkw, MPOLIECCOPHI, [ IUTEPATYPOI.
VCIIOJTHUTEIIBHBIE YCTPOICTBA). IToaroroBka k aHanu3y
o Knaccuduxanus cuctem: aHanoroBble, IU(PPOBbIE, | KOHKPETHOW CUTYaIUH.

ruOpHIHBIE.

o [Ipumepsl MpUMEHEHHS: OT OBITOBON TEXHUKU JI0
IIPOMBIIIIEHHON aBTOMAaTU3ALUH.

o [IpakTnueckoe 3ananue:

o Pazo0pare CcTpyKTypy TpOCTOH  DIIEKTPOHHOM
CHCTEMBI (HallpuMep, YMHOTO TEpPMOCTATa).




HaunmenoBanmne tem

IlepeyeHb BONPOCOB, OTBOAMMBIX HA

®opMbl BHEAYIUTOPHOM

(pa3ueJioB) CaMOCTOATEIbLHOM
CaMOCTOSITeJIbHOE 0CBOCHHE
AUCHUTLINHBI padoThI
2.  Mukpompoueccopsl: OPUHLMI  pabOThl U
MIPUMEHEHUE
« KitroueBbie BOIIPOCHI:
o OTnnune MHKpOIIpoLeccopa oT
MUKPOKOHTPOJLIEPA.
o Apxutektypa ¢on Heiimana u T'apBapackas
apXUTEKTypa.
o [lpumepsl mukpomnporieccopoB: Intel x86, ARM
Cortex.
o [IpakTnyeckoe 3ananue:
o CpaBHUTH XapaKTEPUCTHUKH MHUKPOIPOIIECCOPOB
qu1st [IK 1 MOOMITBHBIX yCTPOMCTB.
3. MUKpOKOHTPOILIEPHI: 0COOCHHOCTH u
MpOrpaMMHUPOBAHUE
 KitroueBbie BOIIPOCHI:
o Crpykrypa wMukpokontposuiepa (LIIIY, namsts,
nepudepus: ADC, UART, PWM).
o [omynsipabie cemeiictBa: AVR (Arduino), STM32,
PIC.
o OcuoBbl nporpammupoBanus Ha C/C++ mis MK
(mpuMep: MUTaHHUE CBETOIHOIOM).
o [IpakTnyeckoe 3ananue:
o Hamucares mpoctyro mporpammy ans MK ¢
UCTIONBb30BaHueM cpeabl pa3zpabotku (Arduino IDE,
Keil, STM32CubelDE).
Tema 2. 1. Apxutektypsl mukponpoiieccopoB: RISC vs CISC |Pabora ¢  KOHCHEKTOM
Mukpornpoueccopsl | KitroueBbie BonpochI: TIEKIUH, y4eOHOM,
JUTSL YTIpaBIIEHUS e Onpenenenue RISC (Reduced Instruction Set METOINYECKOM u
HEProoOBEKTaMHU Computer) u CISC (Complex Instruction Set JOTIOJTHUTEIBHOM
Computer): JUTEPaTypOi.

o OcoOeHHOCTH KOMaHAHbIX HA0OPOB (KOJIMYECTBO
WHCTPYKINH, JUTHHA KOJIa, TAKTOBAsI 4aCTOTA).

o [Tpumepst mporeccopoB: ARM (RISC) vs Intel x86
(CISO).

o CpaBHEeHME TPOU3BOJUTEIHHOCTH:

o OHeproaddextruBHOCTh RISC-apxurexryp.

o COBMECTUMOCTh M ONITUMU3AIMS 110]] 331241
(CISC pns IIK, RISC st MOOMIIBHBIX YCTPOICTB).

« [IpakTHueckoe 3a1anue:

o CpaBHuTH /1Ba mporeccopa (Harpumep, ARM
Cortex-M u Intel 8051) mo kpuTepusim: TakTOBast
4acToTa, YHEPronoTpedieHne, 00JacTh MTPUMEHEHHSI.
Pecypcsr:

e Knura: «KomnerorepHas apxutekrypa» — /.
ITarTepcon, I>x. XeHHECCH.

e Crarbs: «RISC vs CISC: paznuuus v npumepb»
(Habr).

2. CTpyKTypa MUKPOKOHTpOJIIIEpA U €T0 KOMITOHEHTHI
KitroueBbie BOpOCHI:

IlonroroBka K aHamu3y
KOHKPETHOM CUTyaluN.




HaunmenoBanmne tem

IlepeyeHb BONPOCOB, OTBOAMMBIX HA

®opMbl BHEAYIUTOPHOM

(pa3ueJioB) CaMOCTOATEIbLHOM
CaMOCTOSITeJIbHOE 0CBOCHHE
AUCHHUILINHBI padoThl
e OcHoBHele Onoku MK:
o Slnpo (CPU), mamsrs (Flash, RAM), nepudepus
(GPIO, ADC, UART, SPI, 12C).
o TakToBasi cuHXpoHM3aLKUs (BHYTPEHHHE/BHEIITHNE
TeHEPATOPHI).
o [Tpumeps! nonymnsapusix MK:
o AVR (Arduino), STM32, PIC.
o [IpakTnyeckoe 3ananue:
o M3yunTts datasheet MukpokoHTpoJIIepa (Hampumep,
ATmega328P), BbIIEIUTH KIIFOUEBBIE TAPAMETPHI
(o6bpem mamsTu, koi-Bo GPIO, aHamoroBbie BXOIbI).
3. IIporpaMmMupoBaHre MUKPOKOHTPOJIJIEPOB: OT
peructpoB 10 HAL
KiroueBbie BOIpoCHI:
e YPOBHU NPOrpaMMHUPOBAHMUSL:
o Pabora ¢ perucrpamu Hanpsamyro (Ha si3bike C).
o Ucnonb3oBanue onbamorek (HAL — Hardware
Abstraction Layer).
o [Ipumep kopa:
o Hactpoiika GPIO mjis Muranusi CBETOAMOI0M
(peructposslii moaxox vs HAL).
o [IpakTnyeckoe 3ananue:
o Hamucare nporpamMmy 11 u3MepeHust
TeMIIepaTypsl ¢ oMot garauka DS18B20 u
BBIBOJIA JIaHHBIX Ha JUCIUIEH (MCIONB3YS
STM32CubelDE).
Pecypcsr:
e PykoBozcTBo: «STM32 17151 HAUMHAIOIIKX
 Kypc: «IlporpammupoBanne MK Ha Cy» (Stepik).
Tema 3. THunel TAKTUPOBAHUSI MUKPOKOHTPOJIIIEPOB. PaGora ¢ koHcHekToM
Muxkponpoueccopsl 1. OCHOBHBIE TUIIBI TEHEPATOPOB: JEKLUH, yueOHOI,
TS 3amuThl | o BHyTpennuit RC-reneparop. METOJINYECKON u
HEProoOBEKTOB o BHelIHu KBapLeBbIil reHeparop. JOTIOJTHUTEBHOU
o PLL — ¢a3oBas aBTonocTpoifka 4acTOTHI. JIATEPATYPOU.
2. Boibop renepatropa u ero BiausHue Ha|lloarotoBka K  aHanusy
CTaOMIIBHOCTh CUCTEMBI. PaccmoTpuTe | KOHKpPETHOM CUTYallHH.
IPEUMYIIECTBA W HENOCTaTKu KaKJOoro THUIla

reHeparopa, 0COOCHHOCTH HACTPOWKH B Pa3TUIHBIX
cemeiictBax MK.
3. Ucnonb3oBanue HECKOJIBKHX HWCTOYHUKOB
TaKTUPOBAHUS ONHOBpeMeHHO. Kak mepekiodarbces
MEXIy HWCTOYHHUKAMU TAKTUPOBAHHS W 3a4€M JTO
nenaercs?
4. OcobeHHOCTH CUHXPOHU3AILINHU Ipa Mpolieccopa u
nepuepuifHpIX  YCTPOWMCTB. BaxHO MOHMMATH
paboty CHCTEMHBIX ITUH, 3a/IepKEK
paclpoCTpaHEHUs CUTHAIIOB M OpPTaHU3aluKu PaboThI
KOHTPOJUIEPOB MAMSITH.

ITopTel BBOTA/BBIBOA!
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HaunmenoBanmne tem

IlepeyeHb BONPOCOB, OTBOAMMBIX HA

®opMbl BHEAYIUTOPHOM

(pa3ueJioB) CaMOCTOATEIbLHOM
e CaMOCTOSITeJIbHOE 0CBOCHHE paGoThi

1. Pexxumbl pabOTHI IOPTOB:

o Pexxum nmgpoBoro Bxoaa/BeIxosa.

o AnwsrepuaruBHas pynkiuonanbHocTh (UART, SPI,

I2C).

o Ananorossie Bxoasl (ADC).

2. HacTpolika mopTa Ha 4T€HHE W 3amuch. M3yuure

PEruCTpbl  YNpAaBIEHUS  COCTOSHHEM  BBIBOJA,

PEKUMBI MOATSKKHU u 3aIUThI oT

AJIEKTPOCTATUYECKOTO pa3psiaa.

3. IIpumepsnr peanusanuu IIPOCTHIX cXeM

MOJIKJIFOUEHHUS BHEIITHUX KOMIIOHEHTOB:

[TonkmroueHne KHOIMOK, CBETOAMOJOB, JAaTYUKOB

TEeMIIepaTyphbl, TUCIJICEB.

4. O6paboTka  TpepblBaHUKA MO  HM3MEHEHUIO

COCTOSIHMSL  BBIBOJIOB. Pabora ¢  BHEIIHUMHU

MPEPHIBAHUSIMU U yIPABICHUE MPHUOPUTETHOCTHIO

00pabOTKH COOBITHH.
Tema 4. O6meH 1. Pexxumbl sHEpronoTpedIeHus Pabora ¢ koHCnekTomM
JAHHBIMU B MHUKPOKOHTPOJJIEPOB JIEKLIMH, y4eOHOM,
MHKpOIpoLeccopHbIX | KirroueBbie acniekTshl: METOINYECKON u
cucremax o OCHOBHBbIE PEXKHUMBI PAOOTHI: JOTIOJTHUTEIBHOU

o AxtuBHbli pexxuM (CPU pabGotaer Ha noiaHOH JIUTEPaTypOu.

4acToTe).

o Pexxum noHmxeHHoro suepronorpedienus (Sleep,
Idle, Standby, Power-Down).

o Pexxum rmy6oxoro cHa (Deep Sleep, Stop Mode) ¢
OTKJIIOUEHUEM epudepuu.

e YIIpaBIJICHHE pEKUMAMMU:

o Hactpoiika uepe3 perucTpsl yrpaBieHus
nutanueMm (Power Management Unit, PMU).

o Mcnonb3oBanue MpepbIBaHM 7151 BBIXO/Ia U3 CHA
(Wake-up sources).

o [Ipumepsr:

o Pexxumsl aneprocoepexxenns B STM32 (Run,
Sleep, Stop, Standby).

o Hacrtpoiika cHa B MukpokonTposiepax AVR
(ATmega328P).

[IpakTyeckoe 3agaHue:

 Hanncats nporpammy s nepeBoga MK B pexxum
CHa ¢ IpoOyXIeHHEM IO TaliMepy WA BHEITHEMY
MIPEPHIBAHUIO.

2. @aKTophl, BIUAIOLINE HA SHEProNoTpedieHne
KirroueBble aciekThI:

o TakTOBas yacrora:

o 3aBUCHMOCTb MOTPEOICHUS OT YaCTOThI
(TuHeltHas/KBaIpaTUdIHAs).

o Jlunamuyeckoe nzMeHnenue yactorsl (Dynamic
Voltage and Frequency Scaling, DVES).

ITonroroBka k aHanu3y
KOHKPETHOM CUTyalUu.
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HaunmenoBanmne tem
(pa3ueJioB)
JTUCIHHUIIINHEI

®opMbl BHEAYIUTOPHOM
CaMOCTOATEJIbHOM
padoThl

IlepeyeHb BONPOCOB, OTBOAMMBIX HA
CaMOCTOSITeJIbHOE 0CBOCHHE

e [Iepudepuitnpie Momymu:

o Otkirouenue Heucnonbzyemoit nepudepun (ADC,
UART, SPI).

o Hactpoiika GPIO B sHeprospeKTUBHBIA peKum
(High-Z, Pull-up/down).

o HanpspkeHue nuranus:

o Pabota npu nonmxennom Hanpsixkenuu (Low-
voltage operation).

o Mcnionb3oBanue perynstopoB HanpsukeHus (LDO,
DC-DC).

[IpakTrueckoe 3agaHue:

o M3meputb Tok orpediienust MK B pa3HbIx
pEeXHUMax C MOMOIIbIO MYJIBTUMETPA UITU
aHaJIM3aTopa MOLIHOCTH.

[IIxana oueHnBaHUA

BeinosnHeHs! Bce BUIbI y4eOHON paboThl, IpeAyCMOTPEHHbIE yueOHbIM I1aHOM. CTyIeHT
JEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUH, HABBIKOB IPUBEIECHHBIM B TaOIMIaX
nokaszaTejiei, omnepupyer NpUOOPETEHHBIMH 3HAHMSAMH, YMEHHUSMM, HaBBIKaMH,
IPUMEHSIET UX B CUTyallMsX IOBBIIIEHHON CJIOXKHOCTU. Ilpu 3TOM MOryT OBITH
JONYILIEHbl HE3HAYUTEIbHbIC OIIMOKM, HETOYHOCTH, 3aTPYAHEHUS MPU AHATUTUYECKUX
onepanmsx, IEPeHOCe 3HaHUM U YMEHUI Ha HOBBIE, HECTAHAAPTHBIC CUTYALMH.

3auTeHo

He BbimonHeH oauH uinu 6osee BUAOB y4eOHOH paOOThI, IPEyCMOTPEHHBIX Y4€OHBIM
mw1aHoM. CTyJEHT AEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHMH, HABBIKOB
1o sranaM (ypoBHAM) C(OPMHPOBAHHOCTU KOMIIETEHIIMH, JOMYCKAIOTCS 3HAYUTEIbHbIE
OLIMOKH, MPOSBISAETCS OTCYTCTBUE 3HAHWW, YMEHHI, HaBBIKOB IO psAy MOKa3aTeleH,
CTYICHT HCIBITHIBAET 3HAUUTENbHBIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHMSIMHU U
YMEHHUSIMH IIPHU UX IEPEHOCE HA HOBBIE CUTYALUH.

He 3auteno

6. OueHounble Marepuajbl ((GoHI OUEHOYHBIX CPEACTB) JJA IPOBEICHUSA
TEKYLIEro KOHTPOJSI YCHEeBAEMOCTH, MPOMEKYTOYHOH AaTTrecTallMM MO0 HUTOram
O0CBOEHMS TUCIUILTUHBI

6.1. ITaciopt poHIa OLIEHOYHBIX CPEACTB

KonTponupyemsie WNunukarop HanmenoBanue
Kox u naumenoBanue
No pas3aens (TeMbl) JOCTHKECHUS OLIEHOYHOTO
KOMIETEHIIUN
JIUCITUTIITUHBI KOMIIETEHITUHU CpeacTBa
1. | MEKpOKOHTPOJUIEPH] U OIIK-2.1. 3naer ompoc,
MHKPOIIPOLIECCOPHI B OIIK-2. Cniocoben METObI U CPEJICTBA TECTUPOBAHUE,
DYHEPTETHKE MIPUMEHSATH MPOBEICHHS HAYYHBIX | pedepar,
COBPEMEHHBIE HCCIe0BAHUI 3a4yeT
METOJTBI OIIK-2.2. YMmeeT
UCCIIEI0BAHMS, MIPUMEHSATD
OIICHUBATH U COBPEMEHHBIE METO/IbI
MPEICTABIIATD U CpencTBa st
pe3yIbTaThI HCCIIEIOBAHU I
BBIIIOJIHEHHOU OIIK-2.3. Bnageet
paboThI HaBBIKAMH
odopmiieHus,
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KonTponupyembie Wunukarop HaumenoBanue
Ne pasnensl (TEMBbI) 07T T T AIOR T JIOCTHIKEHUSA OLICHOYHOI'O
KOMIIETCHIIUHU
JIUCHUTITUHBI KOMIIETECHIIUHU CpeJICTBa
IpEICTaBICHUS U
3allUThl PE3yIbTaTOB
Hay4HBIX
HCCIIE0BAHUI
2. | Mukpormnporeccopsl 1ist OIIK-2.1. 3Haer | omnpoc,
YIPaBJICHUS METOJIbI M CpEACTBa | TECTUPOBAHUE,
SHEProoObEeKTaMu IpOBeJCHUs] Hay4yHBIX | pedepar,
OIIK-2.  CmocobeH | uccrnenoBaHui 3a4er
[IPUMEHSATH OIIK-2.2.  VYmeer
COBPEMEHHBIC PUMCHSITh
METOIbI COBPEMEHHBIE METOJIbI
MCCJICI0BAHMS, M cpeacTtBa  JUIA
OIICHUBATh U | UCCIIeZIOBaHUMN
IPEJICTABIISATh OIIK-2.3. Bnageer
pe3yibTaThl HaBBIKAMH
BBITIOJIHEHHON odopmiteHus,
paboThI peICTaBICHUS u
3allUTHl  PE3YJIBTATOB
Hay4HBIX
VICCIIEIOBaHUN
3. | Mukponpoueccopsl s OIIK-2.1. 3Haer | ompoc,
3aIIUTHI METO/IbI W CpEJACTBa | TECTUPOBAHUE,
HHEProoOHEKTOB NpOBEACHUsI Hay4yHBIX | pedepar,
OIIK-2.  CmnocoOeH | uccienoBaHui 3a4er
MIPUMEHSATH OIIK-2.2.  VYmeer
COBpPEMEHHBIC MIPUMCHSITH
METOJIbI COBPEMEHHBIE METOIbI
WCCJIEIOBAHMS, U cpencrtBa  JUIA
OIICHUBATh U | UCCIeAOBaHMI
MPEJICTaBISATh OIIK-2.3. Brnageer
pe3yJIbTaThl HaBBIKAMH
BBITIOJIHEHHOMU odopMIeHus,
paboThI MIPEICTABIICHUS u
3alIUTHl  PE3YJIBTATOB
Hay4YHBIX
HCCIIeqOBaHUN
4. OIIK-2. Cniocoben OIIK-2.1. 3Haer | ompoc,
MPUMCHSITh METO/IbI W CPEACTBA | TECTUPOBAHUE,
COBpPEMEHHBIE MPOBEJICHHUST HAay4yHBIX | pedepar,
OO0OMeH JaHHBIMU B METOJIBI HCCIEIOBaHNI 3a4eT
MUKPOIPOLIECCOPHBIX UCCIIEI0BAHMS, OIIK-2.2.  VYmeer
cucTeMax OIICHUBATH U MIPUMECHSIT
MIPEACTABIISATh COBPEMEHHBIE METO/IbI
pe3yNbTaThI U cpencTtBa IS
BBITIOJIHEHHOU HCCIIEIOBAHUI
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Kontponupyemsie WNunukarop Hanmenosanue
Kox u naumenoBanue

Ne pasnensl (TEMBbI) JIOCTHIKEHUSA OLICHOYHOI'O

KOMITETEHIIU

B107%(0)00%000)0%05 09 KOMIIETEHITHN CpeIcTBa

paboThI OIIK-2.3. Bianeer

HaBBIKAMH

odopMIIeHUS,

MIPEICTABICHHUS "u

3alUTHl  PE3YJIBTATOB

Hay9YHBIX

HCCIeN0BaHUI

Jranbl (popMUpPOBaHMA KoMmeTeHHu B mpouecce ocsoeHusi OIIOII npsmo
CBA3aHbl C MECTOM JUCHMIUIMH B oOpa3oBaTeslbHOW mporpamme. Kaxkaplid srtamn
(dopMuUpOBaHUS KOMIIETEHITNH, XapaKTePU3yeTCsl ONPEICICHHBIMYI 3HAHUSIMU, YMEHUSIMU U
HaBbIKaMH U (W) ONBITOM NMPO(ECCHOHATBHON AESITENbHOCTH, KOTOPhIE OLICHUBAIOTCS B
IIPOLIECCE TEKYILEro KOHTPOJIA YCIIEBAEMOCTH, IIPOMEXKYTOYHOM arrecrauuu 110
JUCLMIUTMHE (IIPAKTUKE) U B IPOLECCE UTOTOBO arTecTaluu.

JucuunimHaa  «OCHOBBI  IIPOTPAMMHUPOBAHMSI  MUKPOKOHTPOJUIEPOB)  SIBISETCSA
(pUHAIBHBIM 3TallOM KOMIUIEKCAa AUCLMIUIMH, B XOA€ M3YYEHMsI KOTOPBIX Y CTYIACHTOB
dbopmupyrorcs komnerenuuu OINK-2 u [TK-6.

@opmupoBanns komneteHuuu OIIK-2 u IIK-6 HaumHaercs ¢ HU3ydeHHs
mucuuIuinebel - «KommblorepHass rpaguka Mpu  NPOEKTUPOBAHUM», «KOMIIBIOTEPHOE
MOJIEIMPOBAHUE MPOLIECCOB AIEKTPOIHEPTETUKIY.

Hrorosas onenka cgopmupoBanHoct komrerenuuii OIIK-2 u I1K-6 onpenensiercs
B IIEPHUO MOATOTOBKH U CAAYU TOCYIapCTBEHHOTO JK3aMEHA.

B mnpouecce uM3yyeHHs IMCHHUILIMHBI, KOMIIETEHUUHM TakKke (GOpMUPYIOTCH
MO3TAIHO.

OcuHoBubiME dTantamMu popmupoBanust OIIK-2 u T1K-6 npu n3ydeHUn IUCHUTITAHBI
«OCHOBBI ITPOTPaMMUPOBAHMS  MHUKPOKOHTPOJUIEPOB»  SIBISIETCSA  IOCJENO0BATEIIBHOE
U3YyYCHHE COJIEP’KATEIbHO CBSI3AHHBIX MEXAY CO00i Tem ydeOHbIX 3aHaTuid. M3ydenwue
KaX/JI0H TeMbl MpenAroyiaraeT OBJIAJECHUE CTYACHTaMU HEOOXOJUMBIMU JECKpUITOpaMu
(cocTaBsIFONTUME ) KOMITETeHIIMNA. {7151 o11eHKH ypOBHS C(DOPMUPOBAHHOCTH KOMIIETEHITUHN
B IIPOLECCE U3YYEHUs IUCLUIUIMHBI NPEIYCMOTPEHO IPOBEACHUE TEKYILEro KOHTPOJIA
yCIEBAEMOCTH O TeMaM (pa3fesiaM) JUCLUIUIMHBI M IPOMEXYTOYHOM arTecTaluuu IO
JVCHUTUIMHE — DK3aMEH.

6.2. KoHTpO/IbHBIE 32IaHMSI 1 MATEPHAJIbI, HEOOXOAUMBbIE /ISl OLIEHKH 3HAHUM,
YMEHMI M HABBIKOB M (MJIM) ONBITA IeATEJbHOCTH, XaPAKTEPHU3YIOLIHUX ITAIbI
(hopMupoBaHNS KOMIIETEHIMI B Mpollecce 0CBOEHHUS 00pa30BaTeIbHOM MPOrpaMMbl

6.2.1. KoHTpo/IbHBIE BONPOCHI IO TeMaM (pa3aesiamM) JJIsl ONPOCAa HA 3AHATHAX

Tewma (paznein) Bonpocel
Tema 1. OIIK-2
MUKpOKOHTPOJIIEPHI U 1. IToHsITHE 2IIEKTPOHHON CHCTEMBI.
MHUKPOIPOIIECCOPHI B 2. MUKpPOKOHTPOJUIEPBI 1 MUKPOMPOLIECCOPHI.
JHEPreTHKE 3. IlpencraBnenue nHGOpMALIMU B MUKPOIIPOLIECCOPHON CHCTEME.
4. CTpyKTypa MUKPOKOHTpPOJLIEpA.
5. Mcropust pa3BUTUS apXUTEKTYP MUKPOIIPOLIECCOPOB.
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Tema (pazmen)

Bompocsl

6. IIpousBoANTEIN MUKPOIIPOLIECCOPOB.
7. IlpuMepsl IPUMEHEHHsI MUKPOIIPOLIECCOPOB B DHEPIETHKE.

Tema 2. OIIK-2
Mukporpoiieccopsl st I. Tumbli ®W O0COOEHHOCTH TEHEpPATOpPOB, BIUSHUE YACTOTHl Ha
yIpaBIeHUs XapaKTePUCTUKN MUKPOIPOLECCOPHBIX CHCTEM.
HEProoOBEKTaMHU 2. IlopTsl BBOAA-BBIBOA.
3. Crpyktypa © (GYHKIMOHAJIbHOE Ha3HaYyeHHE IIOPTOB  OOIIETo
Ha3HaYECHUSI.
4. CTpyKTypa MUKPOKOHTPOJLIIEpA.
Tema 3. OIIK-2

Muxkponporueccopsl 1Jis
3alUThl YHEProOOBEKTOB

1. Haznauenue taiimepa.

2. OcHoBHBIE (PYHKIUH MO TaliMepa-cuETUHKA.

3. OcobeHHOCTH MPUMEHEHUS TalMEPOB CUETUMKOB B SHEPIeTUKE.
4. Cnenuaiu3upoBaHHbIE TaMEphl, CTOPOKEBOM Taiimep.

Tema 4. OOMeH JaHHBIMU B

OIIK-2

MHUKPOIPOLIECCOPHBIX 1. CnocoOb1 0OMeHa JaHHBIMUA B MUKPOIPOLIECCOPHBIX CUCTEMAX.
cucreMax 2. CoObITHs ¥ UX 00pabOTKa B MUKPOKOHTpPOJLIEpAXx.
3. IIporpammHbIii crmoco0 OOMEHa MaHHBIMA B MHKPOIIPOLECCOPHBIX
cucTeMax.
4. Unrepdeiic UART.
5. UuTepdeiic SPIL.
6. ITpsimoii goctyn Kk mamsitu (DMA).
Ixana OLICHUBAHMUHA OTBETOB HA BOIIPOCHI
kauaa
Onucanue
OlICHMBAHUS

3auTeHo

BrinmonHeHs! Bce BUBI y4eOHOM pabOThI, TPeTyCMOTPEHHbBIE yueOHBIM M1aHOM. CTy/IeHT
JTEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHMWI, HABBHIKOB TMPHUBEJIECHHBIM B TaOIUIIAX
MmoKa3aTelei,
MPUMEHAET WX B CUTyallMsAX TOBBIIIEHHON CIOXHOCTU. [Ipu 3TOM MOTYyT OBITH
JIOTIYIIEHbl HE3HAUYUTEIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHECHUS TMPH aHATUTHYECKHX
onepanusx, NepeHoce 3HaHU 1 YMEHU Ha HOBBIE, HECTAHJAPTHHIE CUTYALIHH.

ONepupyeT HpI/IO6peTCHHHMI/I 3HAHUSAMHU, YMCHHAMH, HABbBIKAMH,

He 3auteno

He BbimonHeH oauH wiau Oojee BUAOB y4eOHOM paboTHI, MPEIYCMOTPEHHBIX YYeOHBIM
mw1aHoM. CTyZeHT JAEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHMI, HABBIKOB
1o sranaM (ypoBHSAM) C(OPMHPOBAHHOCTU KOMIIETEHIIMH, JOMYCKAIOTCS 3HAYUTEIbHbIE
OLIMOKHU, MPOSBISAETCS OTCYTCTBUE 3HAHWW, YMEHMH, HaBBIKOB IO psALy IOKa3aTelleH,
CTYIEHT HCIBITHIBAET 3HAUUTENBHBIE 3aTPyJHEHUS IPU ONEPUPOBAHUM 3HAHUAMU M
YMEHUSIMH MIPU UX MIEPEHOCE HA HOBBIE CUTYALIUH.

6.2.3. OneHoOYHbBIE CPEACTBA OCTATOYHbIX 3HAHUIA (TECT)

OIIK-2.

1. Yem NpUHIUNHAIBHO O0TJINYaeTCA MUKPOKOHTpoJLIep (MK) ot
Mukponpoueccopa (MII)?
1) MK umeeT BCcTpoeHHY0 naMsTh U nepudepuro, a MIT — ner

2) MII paboTtaet TOIBKO C aHAJIOTOBBLIMHU CHUTHAJIAMU

3) MK He noaiepKuBaeT NpepbIBaHU
4) MII Bcerna nemerie MK
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2. Kakoe npeacrapiieHHe JAHHBIX UCIIOJb3YeTCS 1JI51 XPAHEHUs
oTpunarteJbHbIX Yyncej B MK?

1) Tonbko psIMOIA KOJT

2) Tonbko 0OpaTHBIN KO

3) JlonmoaHUTENbHBIN KO/

4) IllectHaaaTrepuyHbii popmMaT

3. Kakoil Tul naMmsiTi MUKPOKOHTPOJUIEPA COXPaHsieT JaHHbIE NPH
OTKJIIOYEeHUH NMUTAHUA?

1) O3Y (RAM)

2) Komr-namsrhb

3) 113V (Flash/EEPROM)

4) Peructpsl 00I1Ier0 Ha3HAYCHUS

4. Yto o3HauaeT pa3psaaHOCTh npoueccopa (8/16/32 our)?

1) Pazmep skpana nucruies

2) Pa3zmep mammHHOTO ciioBa (oOpabaTbiBaeMbIe 3a TaKT JaHHBIC)
3) KonnuecTBo HOXkEK kopiyca MK

4) Cxopocts niepeaaun ganubix mo UART

5. Kakasi cucteMa cUMCJIeHHs Yallle BCero UCIoJib3yeTcs 1Jisi HU3KOYPOBHEBOI0
nporpammuposanuss MK?

1) decsatuunas

2) JIBonuHas

3) lllectHannarepuyHas

4) Pumckas

6. Kakasi apxuTeKTypa MUKPOINPOLIECCOPA XapaKTepu3yeTcsi HeOOIbIITUM
KOJIMYECTBOM MPOCTHIX KOMAaH/I, BHITIOJTHSIEMBIX 32 OJIMH TaKT?

1) CISC

2) RISC

3) VLIW

4) MISC

7. Kakoil U3 nepeyucjJeHHbIX NPOLECCOPOB ABJIACTCH THIHYHBIM
npencrasuresem CISC-apxurexktypbi?

1) ARM Cortex

2) Intel x86
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3) MIPS
4) RISC-V

8. Kakoe u3 caenyommux yreep:xkaenuii Bepuo ais RISC-npoueccopon?
1) Umerot Gostbiiol HAOOP KOMaH1 pa3HOM JIJTHHBI

2) Ucmonb3yroT KOHBEHEpHYI0 00pab0OTKy KOMaHI

3) TpeOytot GombItie Tpan3ucTopos, uem CISC

4) KomaH/bI BBITIOTHSIIOTCS 3@ pa3HOE KOJTMYECTBO TAKTOB

9. Kakoe npeumymectBo umeetr CISC-apxurexrtypa nepex RISC?
1) Bonee BrIcOKast TAKTOBAas 4aCTOTA

2) Menbiuii 00beM Kojla IpOrpaMm

3) Bosiee nmpoctoe yCcTpoMcTBO mpolieccopa

4) Jlyumas 3Hepro3pPpeKTuBHOCTD

10. Kakoii U3 COBpeMEHHBIX NIPOLECCOPOB MCIOJIb3YeT TMOPUIHBIH MOIX0/
(RISC/CISC)?

1) ARM Cortex

2) Intel 8086

3) AMD Athlon

4) PowerPC

11. Kakoi 13 nepe4ucaeHHbIX HCTOYHUKOB TAKTUPOBAHUA ABJIsIETCH HauboJ1ee
TOYHBIM?

1) Buyrpennuii RC-renepatop

2) BHelHui1 KBapleBbIi pe30HATOP

3) Baytpennuii TakroBsiii reneparop (HSI)

4) lludposoii renepatop ¢ GAITY

12. /Inst 4yero B MUKPOKOHTPOJLJIEPAX HCIoJb3yeTcs cucrema PLL?
1) Jy1st yMeHbIIIEHUSI YHEPTOTOTPEOICHUS

2) [Ins1 yMHOXKE€HHSI TAKTOBOW YaCTOTBI

3) st reHepalvy CITy4aHbIX YHCEI

4) Jlnis 06pabOTKH aHAJIOTOBBIX CUTHAJIOB

13. Kakoii mapamMeTp xapakTepu3yeT cTa0MIbHOCTh TAKTOBOIO reHeparopa?
1) Hampsikenue nutanust

2) TemneparypHbIii aperid 4acToThI

3) KonuuecTBo BriBO10B MK
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4) Pa3psimHOCTD IIMHBI TAHHBIX

14. Kakoii THIl TAKTUPOBAHMS CJIeAyeT BbIOpATh AJsl OaTapeiiHoOro
ycrpoiicrBa?

1) Buemnuuii kBapi Ha 16 MI'1t

2) Buytpennuii RC-reneparop Ha 1 MI'ng

3) PLL ¢ yMHOX€HHEM 4aCTOThI

4) BHewHui reHepaTop TaKTOBBIX UMITYJIbCOB

15. YUrto npousoiaet, ecjy OTKIIYUTH TAKTOBbIN CUTHAJ 1JIs NepUupepuitHOro
MOayJasi?

1) YBenuuutcs ero ObICTpOACHCTBUE

2) Monynb epecTaHeT paboTaTh

3) YMenbumTesa sHepronorpediienne MK

4) ABTOMaTH4YECKHU BKIIFOUUTCS PE3EPBHBIN I'E€HEPATOP

16. Yto o3Hauaer adb0peBuarypa ""RS-232"?

1) CrangapT yHHUBEpCAIbHOM MOCIEAOBATEIIBHON IIIMHBI

2) [Ipotokosn 6ecipoBOIHOM CBA3U

3) YHuBepcanbHbIN CTaHIapT MOCIEA0BaTeIbHOTO HHTEPdElica
4) CraHmapT JOKaldbHBIX CETEN

17. Kakoe ycTpOMCTBO OTHOCUTCH K YCTPOCTBAM BbIBOAA HH(poOpManuu?
1) Mukpodon

2) CeHcopHas MaHeNb

3) Jucnnei

4) KHorouHas KJiaBuaTypa

18. Yto siBiIsieTCS OCHOBHBIM HEIOCTATKOM MOCJI€10BaTeJIbHBIX HHTEP(eiicoB
OTHOCHUTEJILHO NMAPAJIICJbHbIX?

1) Bosnbliiee KOMMYECTBO MTPOBOJIOB

2) Bricokast cTOMMOCTBH 000pYIOBaHUS

3) Huskas npormyckHas cmiocoOHOCTh

4) HeBO3MOXKHOCTh MOJKIIFOUCHUS K HECKOJIBKUM YCTPOMCTBAM Cpazy

19. YUro npeacrasisier co60i oneparuBsHas namath (RAM)?

1) YcTpoicTBO 1OATOBPEMEHHOTO XpaHEHUS JaHHBIX

2) DHeprozaBUCUMAas TaMSATh JIJI1 BPEMEHHOTO XpaHEHUS UCTIONHIEMbIX
WHCTPYKIHN U TaHHBIX
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3) bydep obmena nadopmaireit Mexay MporeccopoM U KECTKUM JTUCKOM
4) PeructpoBas maMsITh BHYTPH CaMOT0 MpoIieccopa

20. Kakue 1Ba mapaMeTpa XapakTepHu3ylT NPOU3BOANTEIbLHOCTh YCTPOiicTBA
BBO/1a-BbIBOA?

1) YacToTa 0oOHOBIIEHUS IKpaHa U 00BbEM MaMATH

2) ToyHOCTH MO3UITMOHUPOBAHUS U IPKOCTh MOACBETKH

3) BpeMst oTkIMKa U 110JI0Ca MPOITY CKaHUS

4) Pa3mep nukcesns U IIyOuHa I[BeTa

21. YTto Takoe npepbiBaHMe B MUKPOKOHTpoJLIepe?

1) IIpouecc oxuaanus NOCTYIUICHHS JAHHBIX OT BHEILHETO YCTPOIMCTBA

2) BpemenHast oCTaHOBKa OCHOBHOM MPOTPaMMBI JJI 00CITY>KMBaHUS COOBITHS
3) ABTOMaTuyeckas nepesarpy3ka MUKpOKOHTpOJLIEpa

4) 3anuch JaHHBIX B YHEPTOHE3ABUCUMYIO NTAMSITh

22. I'ne XpaHUTCH COCTOSTHME MUKPOKOHTPOJLIEPa NPU 00padoTke
npepbiBaHus?

1) Bo BHelIHENH SHEPrOHE3aBUCUMOM MTaMsITH

2) B cnienmanbHBIX pErucTpax MUKPOKOHTPOJIIEpA

3) B cietmanbHo#M obOnactu Quieni-namstiu

4) B nepemeHHoi mo0anbHOM 001aCTH MPOTPAMMBI

23. Yto Ha3bIiBaeTcst 00padoTyukoM npepoiBanus (ISR)?

1) Ilporpamma HauaIbHOM 3arpy3KH MUKPOKOHTPOJLIEpA

2) CnenuanbHas Ipoueaypa, BhIMOIHAEMasi TPU BOZHUKHOBEHUH MPEPhIBAHUS
3) OyHKUMA YCTAHOBKU MPUOPUTETOB TIPEPHIBAHUI

4) Meton onpeneneHus HAIMYUS OMHOKH B IpOrpamMme

24. Kakue cymecTByIOT MEXaHU3MbI YIIPABJICHHUS PUOPUTETAMM
npepbIBaHuii?

1) Tonpko mporpaMMHOE U3MEHEHUE MPUOPUTETA

2) UckntounTenbHO anmnapaTHbie YPOBHU MPUOPUTETOB

3) KomOuHanus anmapaTHbeIX ypOBHEH U IPOrpaMMHOTO Ha3HAYEHUs

4) He cyiiecTByeT MexaHl3Ma yIIpaBiIeHUs IPUOPUTETAMU

25. Kakoi1t MexaHM3M MO3BOJIsIeT MPEPBaTh BbINOJHEHHUE OCHOBHOIO IMKJIA
NPOrpaMMsbl NPH U3MEHEHHUHU 3HAYECHUS ONPeIeJIEHHOI0 PerucTpa Wi CUrHajia Ha

BXxojae?
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1) Tatimep

2) O0pabOTYNK UCKITIOUEHUS

3) Monynb cpaBHEHUS 3HAYCHUI
4) IlepexBar curHasia npeprBaHUs

26. Yto o6o3HauaeT adOpeBuarypa DMA?
1) Direct Mode Addressing

2) Data Memory Acquisition

3) Dynamic Multiplexing Architecture

4) Direct Memory Access

27. OcHoBHOe Ha3HaYeHue DMA-kaHa/la B MUKPOKOHTpOJLIEpe:

1) IToBblllIeHNE BRIYUCIUTENHHON MOIIIHOCTH Tpolieccopa

2) bricTpas nepenavya TaHHBIX MEKIY MAMSTBIO U TepU(EPUIHBIMU YCTPOMCTBAMU
0e3 ydyacTus rnpoieccopa

3) YBenuueHnune o0bemMa JOCTYITHOM ONEpaTUBHOM MaMsITH

4) OnTuMu3anus SHEPronoTPEOIECHUS CUCTEMBI

28. Kakue nanHble nepeaarwTcs ¢ noMombo DMA?

1) JlaHHbBIE TOJIBKO U3 BHYTPEHHEU MaMsATH MUKPOKOHTPOJIIEpa

2) JlaHHBIE UCKITIOUYUTEILHO OT BHEIIHUX YCTPOMCTB

3) JItoObie maHHBIE MEXTY JIFOOBIMU y37IaMU MUKPOKOHTpoJIIepa (epudepus <>
MaMsITh, TAMSITh <> MaMsTh)

4) Undopmariyst TOIBKO O COCTOSTHUUA BHYTPEHHUX PETUCTPOB

29. KakoBa 0CHOBHAsI BbIT'0/1a OT UCIOJb30BaHuss DMA?

1) OcBobOXkAEHUE PECYPCOB MPOLIECCOpa JIJIsl BHIOTHEHUS JPYTHUX 3a1a4

2) 3HaunTEIHHOE YBEIUYCHUE KOJTMYECTBA 00pabaThIiBaeMbIX MepudepuitHbIX
YCTPOMCTB

3) ViydiieHre TOUHOCTH aHAJIOorO-UU(PPOBOTO NPeoOpa3oBaHU

4) DxoHOMUS TOTPEOIIEMON SHEPTUN

30. Kakue neiicTBUsI NPOMCXOISAT MOCJIe 3aBepiieHus onepauuu DMA?

1) LenTpanbHbIii Mpo1ieccop MoMyYaeT CUTHAI O 3aBEPILICHUH U MTPOJOJIKAET CBOIO
paboty

2) KonTposmiep DMA cam 0OHOBIISIET pETHCTPhI JAHHBIX U TOTOBUTCS K CIEAYIOIIEH
3ajiaye

3) brnoxupyercs nanpHelas padbota Bcex nepudepuiiHbIX YCTPOUCTB

4) ITporcxoauT MOJIHAS NIepe3arpy3ka MUKPOKOHTPOJIIEpA
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Kurou k Tecry:

1.1 2.3 3.3 4.2 5.3 6.2 7.2 8.2 9.2 10.1
11.2 12.2 13.2 14.2 15.3 16.3 17.3 18.3 19.2 20.3
21.2 22.2 23.2 243 254 264 27.2 28.3 29.1 30.1

IIkana oueHUBaHMS Pe3yJIbTATOB TeCTUPOBAHUS

% BepHBIX penieHnii (0TBETOB) Ikana oueHuBaHusI
85-100 OTJIUYHO
70 - 84 XOpOIIO
50- 69 YIOBJIETBOPUTEIBHO
0-49 HEYJIOBJIIETBOPUTEIHHO

6.2.4. IlpumepsI J1a0OPATOPHBIX padoT

OIIK-2
Jlaboparopnas padora Ne 1
Otinagoynas miara ajas MukpokonTpouiepa K1986BE92QI u cpena
nporpammuposanus Keil pVision

eab padoThbI:

— 3HAKOMCTBO C JE€MOHCTPALIMOHHO-OTIAI0YHOM IUIATOM I MUKPOKOHTpOJLIEpa
K1986BE92QI;

— NOJTy4YeHHEe HaBBIKOB paboThl B cpene Keil pVision;

— NIOJTyY€HHUE MPEACTABICHUS O CTPYKTYpE MPOeKTa Ha si3blke CH.

Oob6opynoBanue:

— OTJIAJIOYHBIN KOMIUIEKT JU1sl MUKpoKoHTpoiuiepa K1986BE92QI;
— nporpammarop-otiaguuk MT-Link;

— MEPCOHAJIBHBIA KOMITBIOTED.

IIporpammHoe obecnevyenme:

— onepauuoHHas cuctemMa Windows 10;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.20;

— npaiiBep nmporpammaropa MT- Link;

— TIpUMEPHI Kofa MPOTPaMM.

3anmanue

He 3a0yapTe BBIOIHUTE pe3epBHOE KOMUPOBAHUE MPOCKTOB, ONMMCAHHOE B paszelie
1.1. D10 HEOOXOAMMO, YTOOBI HE IOPTUTH UCXOAHBIC TTPOCKTHI.

1. B mpoekre Labl 1 caenaiite Tak, 4ToObI OMUH CBETOAMOJ MHUTAJ C YAaCTOTOU 4
I'n, a BTOpOII — € wacrotoii 0,5 I'w.
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[Tosicnenue. J{st 3TOro 03HaKOMBTECH C coiepkaHnueM Moayis led.c u ero 3aroioBka
led.h. O6paTuTe BHUMaHUE HA MPOTPAMMHYIO pEaM3aIMI0 MUTAHUS, TIOHSITHE YaCTOThHI U
€€ 3aBUCUMOCTH OT MEepPHOa CUTHAIA.

2. B mpoekre Labl 2 Hy»XHO BBIBECTH HAa MHIMWKATOpP OCTYIIYIO CTPOKY C JIFOOBIM
CJIOBOM WJIU CIIOBOCOYETAHHUEM Ha PYCCKOM SI3bIKE, COCTOSAIINM M3 KOJIMUECTBa CHUMBOJIOB B
nuana3oHe ot 8 1o 16. Ctpoka JomKHA HAXOAUTHCA B CAMOM HU3Y JUCIUIES U JBUTATHCA
CO CKOpPOCTBIO B JIBa pa3a OoJblIeH, ueM HayaabHasl.

[Tosicnenue. [{j1s1 TOro 03HAKOMBTECH C COAEPKUMBbIM Monyisi lcd.c. B 3aromoBke
mlt font.h BbI HalieTe KOMUPOBKY pyccKux OykB. Tam ke mpuBeAcHBI U300paKEHUS BCEX
CUMBOJIOB LIPHU(TA.

OIIK-2
Jlaboparopnas paGora 2

JInHnu BBOA-BbIBO/1A 001Er0 HA3HAYECHUS

[lens pa®oOThI: MOTyYEHHE HABBIKOB pabOThl C MOPTaMHU BBOJA-BBIBOJA OOIIETO
Ha3HAYEeHUs1, CBETOJUOaMU U MEXAHUYECKUMHU KHOIIKaMHU.

O6opynoBaHue:
— OTJIAIOYHBIN KOMIUIEKT JU1si MUKpOKOoHTpoiuiepa K1986BE92QI;
— IporpamMmarop-otiaguuk J-Link;
— nepuQepuitHbIA MOYJIb;
— IIEPCOHAJIBHBIN KOMIIBIOTED.

[Iporpammuoe obecrieueHue:

— onepanuonHas cuctema Windows 10;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.38a;
— npariBep mporpammaropa J-Link;

— IpUMEPBI Kojla MPOrpaMM.

3anmanue

He 3a0yapTe BBINMOTHUTH MOJATOTOBKY K paboTe, onucaHHyto B pazzaene 3.1, a Takxke
pPE3€pPBHOE KOMMMPOBAHUE MTPOEKTOB, OMMCAHHOE B pazaene 1.1.

1. Jlna mpoexta Lab3 1 BemmonHuTe KanuOpOBKY H3MEPHUTENs HaNpPsHKEHMUS,
cpaBHuB mnoka3aHus Ha JKKM ¢ mnokasaHusiMH MynbTUMETpa W MOAOOpaB 3HAYEHUs
KaTMOpPOBOUHBIX KOHCTAHT. JloOeWTech, 4TOOBI 3HAYCHWE WHJIMKAIMM HAa OTIAJI0YHOM
IU1aTe COBIAJANIO CO 3HAYEHUEM Ha MYJIBTUMETDE.

[Tosicuenne. Kanu6posounsie koHcTanThl uMenytorcss U ADC U u U ADC D #u
conepkarcs B moayse adc.h.

2. Yoenutech, uto B mpoekre Lab3 3 mpou3BoauTCS M3MEpPEHUE TEeMIIepaTyphl B
rpaxycax Lenascus (°C). st aToro npucnonute najier (63 TUIHuX ycuinui!) Kk Kopmycy
MUKPOKOHTpoOJUIepa W mnoaepxkutre npumepHo 20 cekyHna. TemmepaTrypa HEMHOIO
YBEIUYUTCS.

W3menuTe mporpammy Tak, 4YTOObI TeMIleparypa Takke BbIBoauiach B KenbBuHax
(K) u rpagycax ®apenreiita (°F).
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3. Ha ocnoBe npoekra Lab3 4 peanusyiite BoiabTMeTp (kak B mpoekte Lab3 1), Ho
¢ ucnonp3oBanueM DMA nipu pabote ¢ ALIIl. Yoenutech, uto noka3zanus Ha JKKU cramu
6onee cTabuIbHBIMU, YeM B poekTe Lab3 1.

4. Ha ocnoBe npoekra Lab3 5 opraHusyiiTe U3MepeHHs cpa3zy MO TPEM KaHajlam:
HaNpsOKEHUE C BHEIIHETO TOTEHIMOMETpa, TemIepaTypa CO BCTPOCHHOTO JaTdyuka |
HarpsbKeHne co BcTpoeHHoro narunka VREF. Hanpsokenus BeiBonute B MB, TeMneparypy
— B rpaaycax Llenbcus.

[logcuenune. Kanan HaIIPAKCHUA BCTPOCHHOT'O JaTdruKa HMCHYCTCA
ADC_CH_INT_VREF.

JlaGoparopnas padora 3
barapeiinbiii JOMeH

[lens paOoTHI: MOIy4YeHHE HABBIKOB HCIIOJIB30BAaHUS YAaCOB PEAIbHOTO BPEMEHU U
PETUCTPOB aBapUUHOIO COXPAHEHUS OaTapeitHOTO JOMEHA.

OO6opynoBanue:

— OTJIAIOYHBIN KOMIUIEKT JU1sl MUKpOoKoHTpoiuepa K1986BE92QI;

— nporpammarop-otinaguuk MT-Link;

— nepuQepuitHbIA MOYJIb;

— IIEPCOHAJILHBIN KOMIIBIOTED.

[IporpammHoe obecrieueHue:

— oneparmonHas cucrema Windows 10/ 11;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.38a;

— ApaiiBep mporpammaropa J-Link;

— TIPUMEPHI KOZla TIPOTPAMM.

3aganue

He 3a0yapTe BBINMOTHUTH MOJATOTOBKY K paboTe, OnucaHHylo B pazzaene 7.1, a Takxke
pPE3€pPBHOE KOMTMPOBAHUE MPOEKTOB, ONMCaHHOE B pazaene 1.1.

1.B mpoexte Lab7 1 3agaiite yacToTy TakTUpoBaHHMs snapa paBHoil 20 MI'm.
Ybenurtech, UTO MOKa3aHUsI OTCUETa CEKYH/I CTalld OOHOBIISTHCA B 4 pa3a MEIJICHHEH.

2.Ha ocnoge npoektoB Lab7 1 u Lab7 2 caenaiite OynmiibHUK, cpadaThIBAIOIINNA B
3agaHHoe B TekcTe mporpammbl Bpemsa. Ha XKW BeiBomuTe Tekymiee BpeMss W Bpems
cpabarbiBanus. [Ipu cpabareiBaHuu OynauibHUKa HYXHO BbiBecTH Ha KKUW cooluienue
«IToabem!».

3.Ucnons3ys npoekt Lab7 2, ceimutupyiite mpoodaems 2038 u 2106 romos.

4 zsmenute mpoekt Lab7 2 Takum o0pa3om, 4TOOBI MeECSI] B TEKyIIeH jare
nucaincs no-pyccku: AHB, ®EB, MAP u T.11.
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[IIxana oneHuBaHUusA

HIxanxa
OLICHUBAHUSA

Onucanune

3auTeHo

BrimonHens! Bce BUbI y4eOHOH pabOThI, TPeAyCMOTPpEeHHBIE yueOHbIM I1aHoM. CTyIeHT
J€MOHCTPUPYET COOTBETCTBME 3HAHWH, YMEHMH, HAaBBIKOB IPUBEAECHHBIM B TaOIMIIAX
nokaszaTesiei, omepupyeT NpUOOpPETEHHBIMH 3HAHMSAMH, YMEHHUSMH, HaBBIKAMH,
IPUMEHSET HMX B CHUTyallUAX MOBBIIEHHONW CIOXHOCTH. [Ipm 3TOM MOryT OBITH
JIOTYIIEHbl HE3HAUUTEJIbHBIE OLUIMOKU, HETOYHOCTH, 3aTPYAHEHUS INPU aHATUTHYECKHUX
olepanusix, IEPEHOCE 3HAaHUM U YMEHUH HA HOBbIE, HECTAHAAPTHBIC CUTYALIUH.

He 3auteno

He BbmonHen oauH win Oojee BUAOB y4eOHOH palOOThI, IPEIyCMOTPEHHBIX YYeOHBIM
wiaHoM. CTyZIeHT JAEMOHCTPHPYET HEIMOJHOE COOTBETCTBUE 3HAHWH, YMEHUH, HaBBIKOB
1o sranaM (ypoBHSAM) C(OPMHPOBAHHOCTU KOMIIETEHIIHA, JOMYCKAIOTCS 3HAYUTEIbHbIC
OLIMOKY, TPOSIBISCTCS OTCYTCTBHE 3HAHWH, YMEHHH, HAaBBIKOB IO Psy IOKa3aTeneH,
CTYACHT HCIBITHIBACT 3HAYUTEIbHBIE 3aTPYAHEHUS MpPU ONEPUPOBAHUM 3HAHUSIMU H
YMEHHSIMU TIPH UX IEPEHOCE Ha HOBBIC CUTYAIHH.

6.3. OLHEHOYHBIE CPEACTBA IPOMEKYTOYHOI'O KOHTPOJIA

BOl'[pOCLI JJIA MMOATOTOBKH K HpOMe)l(yTOqHOﬁ arreCralmu 1o uToramM

OCBOCHHUA NUCHHUIIJINHBI MnKponpoueccopHHe CHUCTEMBI YIIPABJICHUA U 3AIIIUTDBI

JIEKTPOIHEPTreTHYECKHX 00beKTOB:

OIIK-2.

1. DnexTpoHHas cucrema.

2. MUKpOIIpOIIECCOp C COKPAIIEHHBIM HAOOPOM KOMaH]I

3. Mukpormpoliieccop ¢ MoJIHbIM HA0OPOM KOMaH]I.

4. IIpeacraBiaeHUE YHUCEI B MUKPOIIPOLIECCOPHOM CUCTEME.
5. CniocoOmI afipecaliuu NepeMEHHbBIX B MaMSITH MpoIeccopa.

o)

. CTpyKkTypa MUKPOKOHTpPOJLIEPA.

7. TuIbl TAKTUPOBAHUS MUKPOKOHTPOJLJIEPOB.

8.

[Toptel BBOma-BbiBOma. CTpykTypa W (YHKIMOHAJIBHOE HAa3HAUYCHHUE IOPTOB

oO011ero Ha3HAYEeHUSI.
9. DnexkTponoTpediieHrne U PEKUMBI pa00OTHl MUKPOKOHTPOJIJIEPOB.

10. TIlpepwiBanusi B MukpokoHTposuiepax. CoObiTuss U uX 00paboTka B
MUKPOKOHTPOJLIEpaXx.
11. OcHoBHbBIC (DYHKIIMU MOMYJIS TaMepa-CUETUMKA.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

NuTtepdericbl, 0CHOBHBIE TTOHSTHS.

Nurepderic UART.

Nutepdetic SPI.

[Ipsimoit noctyn k namsatu (DMA).

[IpeobpazoBanust udpoBbIX cUrHaioB B aHanorossie (LIAIT).
[IpeoOpa3zoBaHus aHaIOTOBBIX CUTHAJIOB B IM(poBbie (ALIIT).
[TocTosiHHBIE 3aMIOMUHAIOIINE YCTPOUCTRA.

OnepaTuBHbBIE 3aTIOMUHAIOIINE YCTPONCTBA.

YcrpoiicTBa BBOJIa HH(POpMAIIHH.

YcrpotiicTBa BeIBOMIA HH(DOPMAIIHH.

CrpyKTypa nporpaMMbl MUKPOIIPOLIECCOPHOI CHCTEMBI.
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6.4. MeToanuecKkue MaTepuaJibl, ONpeaessiioime npoueaypbl OleHUBAHMS
3HAHUH, YMEHUI, HABBIKOB M (WJIH) ONbITA AESITEJIbHOCTH, XaPAKTEePU3YHIIHUX ITANbI
¢dopmupoBaHusi KOMIIETEHIHI

OCHOBHOM 11€JIbIO TPOBEAEHUS MPOMEKYTOUHON aTTECTALNU SIBIISIETCS ONPEACICHUE
CTETIeHH JOCTIKEHUS 1iefiel 10 yueOHOM JUCIHUIUTNHE WK ee pazaenaM. OCyIecTBIsIeTcs
ATO MPOBEPKOM U OIEHKON YPOBHS TEOPETUUECKOM 3HAHUH, MTOTYUYEHHBIX 00yYaIOIUMHUCS,
YMEHHSI TPUMEHATh HUX B PEIICHUH [MPAKTUYECKUX 3a/1ad, CTENEHU OBJIAJICHUS
00y4aroIMUMHCS MPAKTUYECKUMHU HaBbIKAMU U YMEHUSIMH B 00beMe TpeOoBaHu paboueii
IpOrpaMMbl MO JUCHHUIUIMHE, a TAKXKE UX YMEHHE CaMOCTOATENIbHO paboTaTh ¢ yuyeOHOMU

JIATEPATYPOM.

Opranuzaiusi MPOBENCHUS MPOMEKYTOUHOM aTTECTAallUd  pPerflaMEHTHpOBaHA
«IlonoxxenueM 00 opraHuzanuMu o0Opa30oBaTeLHOIO Tpoliecca B  (enepaibHOM
rOCyIapCTBEHHOM  aBTOHOMHOM  0Opa3oBaTelibHOM  yupexaeHuu  «MOCKOBCKUMA

ITOJIMTEXHUYECKU YHUBEPCUTET

6.4.1. Iloxa3aTeu OoLEeHMBAHUSI KOMIIETEHIHI HA Pa3IM4YHBIX 3Tanax ux (opmupoBanus,

AOCTHKeHH e 00y4AIIMMHUCS IVIAHUPYEMBIX pe3y/1bTAaTOB 00y4YeHHUsl N0 JHCIHUIIJIMHE

OI1K-2. CriocoOeH MPUMEHSATh COBPEMEHHBIC METO/IbI MCCIICIOBAHUS, OIICHUBATh U MIPEJCTABIIATH PE3YJIbTaThI
BBITIOJTHEHHOH pabOThI

vypOBHI/I OCBOCHUSA U KPUTCPUU OLICHUBAHUS

HCYIAOBJIICTBOPUTCILHO

YAOBJICTBOPHUTCIILHO

XOPOIIO

OTJIMYHO

OO6yuaromnuiics
JEMOHCTPHPYET TOJHOE
OTCYTCTBHE WK
HEI0CTATOYHOE COOTBETCTBHE
CIIEYFOIIUX 3HAHUI: METOBI
U CPEJICTBA POBEICHHUS
HAyYHBIX UCCIIEIOBAHUIA;
COBPEMEHHbIE METOIBI U

OO0yyaronuiics
JIEMOHCTPHUPYET HEIMOJIHOE
COOTBETCTBHE CIICAYIOLINX

3HAHMUNA: METO/IBI U CPEICTBA
MPOBEJICHUS HAYYHBIX
HCCIIeIOBaHHIA;
COBpEMEHHBIE METOJIBI 1

OO0yyaromuiics
JIEMOHCTPHUPYET YaCTHUHOE
COOTBETCTBHE CIISAYIOIINX
3HAHUHN: METOJIbI U CPE/ICTBA
MPOBEICHUS HAyUHBIX
HCCIIeIOBaHHIA;
COBpEMEHHBIE METOJIBI 1

OO0yygaronuiics
JIEMOHCTPHUPYET TOJHOE
COOTBETCTBHE CIICAYIOUINX
3HaHUN: METOJIbI U CPEACTBA
MPOBEJICHUSI HAyYHBIX
HCCIICIOBAHMIA;
COBPEMEHHBIE METOIBI H

3HaTb TEXHHYECKHE CPEICTBA B TEXHHYECKHE CPEICTBA B TEXHHYECKHE CPEJICTBA B
TEXHUYECKHE CPE/ICTBA B
00J1aCTH SHEPTETHKH; 00IIacTH SHEPTETHKH; 00I1aCTH SHEPTETHKH;
00J1aCTH SHEPIreTUKH;
JIOKaJIbHbIE HOPMaTHUBHBIE JIOKaJIbHbIE HOPMATHBHbIE JIOKaJIbHBIE HOPMaTHBHBIE
JIOKaJIbHbIE HOPMaTHBHbIC
aKThI ¥ TpeOOBaHU MO aKTBI ¥ TPeOOBaHU MO aKTBI ¥ TPEOOBAHHUS 11O
aKTHl ¥ TPeOOBAHUS 110
oopwIeHHIO H ohOpMIICHHIO U odopMIICHHIO U o opMIICHHIO U
P MpeNCTaBICHUs HayYHBIX MPeNCTaBICHUS HayYHBIX HpeCTaBICHHUS HayYHBIX
NPEICTABICHHS HAyYHBIX . . .
N HCCIIeIOBaHUI B 00nacTi HCCIIeIOBaHUiT B 00macTi HCCIIeTIOBaHHUN B 001aCTH
HCCIIeI0BaHuil B 00nacTi
9HEPTETHKH. 9HEPTEeTHKU. 9HEPTeTHKH.
SHEPreTHKH.
OOy4aronuiics He yMeeT WIN OOy4atronuiics OOy4aronuiicst OOy4aromuiics
B HEIOCTATOYHOI CTENeHH JIEMOHCTPHPYET HETIOJIHOE JIEMOHCTPHPYET YaCTUIHOE JIEMOHCTPHPYET MOTHOE
yMeeT HacTpauBaTh COOTBETCTBHE CIISTYIOIINX COOTBETCTBHUE CICAYIOIIHNX COOTBETCTBHUE CJICTYIOIINX
TEXHUYECKUE CPEACTBA JId yMeHI/II‘/'I: HacTpanBaTb yMeHI/II‘;II HacTpanBaTb yMeHHﬁ: HacTpauBaTb
MpOBEACHUA Hay‘leIX TEXHUYECCKUEC CPEACTBA JId TEXHUYECCKUE CPEACTBA IJIA TEXHUYECKUE CPpEACTBA [JId
HCCIICIOBaHMUH B 001acTH MPOBE/ICHUS HAYYHBIX MPOBE/ICHNS HAYYHBIX MPOBEICHHUS HAYYHBIX
Vet SHEPTEeTHKH. HCCIICZIOBAaHUH B 001acTH HCCIIEZIOBAaHUH B 001acTH HCCleIOBaHUi B 00acTH

MIPUMEHSATH COBPEMEHHBIE
METOJIBI M CPEACTBA IS
HUCCIICIOBAHUM;
0OpMIIATH OTUETHI HAYYHBIX
HCCIEI0BAaHUN B 00IaCTH
SHEPIETHKH.

SHEPTETHKH.
MIPUMEHSATH COBPEMEHHBIE
METOJIBI M CPEICTBA IS
HUCCJICIOBAHUN;
0OPMIIATH OTYETHI HAYYHBIX
HCCIEA0BAaHUMA B 00IaCTH
SHEPTETHKH.

SHEPTETHKH.
MIPUMEHSATH COBPEMEHHBIE
METO/IBI ¥ CPEICTBA IS
HUCCJICIOBAHUN;
0(OpMIIATH OTUETHI HAYIHBIX
HCCIEI0BAaHUM B 00IaCTH
SHEPTETHKH.

JHEPTETHKH.
TIPUMEHSTH COBPEMECHHBIE
METO/IBI ¥ CPEJICTBA JUIS
HCCIIEIOBaHUM;
0(pOPMIIATH OTYETHI
Hay4YHbIX I/lCCH@}lOBaHI/Iﬁ B
00J1acTH SHEPTreTHKH.
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OIIK-2. CrtocobeH MpUMEHAThL COBPEMEHHBIE METOIBI MCCIICIOBAHUS, OIICHUBATE M TIPEICTABISTEH PE3YIIETaThI
BBITIOJTHEHHOH pabOoThI

YpOBHU 0CBOEHHS 1 KPUTEPUHU OLICHUBAHHS

HEY/IOBJIETBOPUTEIHHO

YIOBJIETBOPUTEIBHO

XOPOIIIO

OTJIINYHO

BJIAIETH

OOy4aromuiicst He BlIajieeT
WM B HEJIOCTaTOUHOM
CTETCHH BIIAJICET: HaBBIKAMH
TUTAaHUPOBAHUS
SKCIEPHMEHTOB, METOAAMHU
1o 00paboTKe NaHHBIX U
TEeXHUIECKIMU CPEACTBAMU.
COBPEMEHHBIMU METOIAMH 1
TEeXHHYECKIMHU CPEACTBAMH B
001aCTH HEPTETUKH
HaBBIKaMH 0(OPMIICHUS,
HPENCTABICHUS U 3aIUThI
PE3yIBTaTOB HayIHBIX
HCCIICIOBaHUH

OOyyaromuiicst BlaJieeT B
HETIONTHOM o0BeMe H
MIPOSIBIISIET HEOCTAaTOYHOCTD
BIIaJICHHS1 HaBBIKAMHU
IUIAHUPOBaHUS
9KCIIEPHUMEHTOB, METOJIAMH
o 00paboTKe NaHHBIX U
TEXHUYECKUMH CPEIICTBAMHU.
COBPEMEHHBIMU METOIAMH 1
TEXHUYECKIMH CPEICTBAMU B
001aCTH SHEPTETUKH
HaBBIKaMH 0(OPMIICHUS,
NPEICTABICHHS U 3aUThI
PE3yNBTaTOB HAy4YHBIX
UCCIIEJOBaHUN

OOy4aronmMcs TOITyCKaroTCs
He3HAYUTEJIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyJHEHNS,

JaCTUYHO BJIaJIeT HABBIKAMHU

TUTAaHUPOBAHHUS
9KCHEPUMEHTOB, METOIAMHU
o 00paboTKe NaHHBIX U
TEXHUYECKUMH CPEJICTBAMU.

COBPEMEHHBIMH METOIaMH H

TEXHUYECKIMH CPEICTBAMU B

00J1acTH SHEePTeTHKA
HaBBIKaMH 0(OPMIICHUS,
TIPE/ICTABICHNUS U 3aLIUTHI
PEe3yIbTaTOB HayTHBIX
HCCIIEJOBaHUI

OO0yuaromuiicsi CBOOOTHO
MPUMEHSIET [TOTyYESHHbIE
HaBBIKH, B TIOJIHOM 00BbeMe
BIIaJIeeT HAaBBIKAMH
TUTAHUPOBAHHUS
IKCHEPUMEHTOB, METOIAMU
10 006paboTKe AaHHBIX U
TEXHUIECKUMHU CPEICTBAMH.
COBPEMEHHBIMU METOaMH
TEXHHIECKUMH CPEICTBAMU
B 00J1aCTH SHEPTETHKU
HaBbIKaM¥ 0(hOpPMIIECHUS,
MPEICTABICHUSI U 3aLIUTHI
PEe3yABTaTOB HAYYIHBIX
HCCIE0BaHUMN

6.4.2. MeTonMka OllecHMBAHMS Pe3y/JIbTATOB IIPOMEKYTOYHOM aTTeCTALUMN

ITokazarensamu OLICHHWBaHUA KOMHCTGHIII/IfI Ha oTarie HpOMG)KyTO‘-IHOfI arrecraiuu 1o JUCLHMITIIIMHE
OCHOBBEI nporpaMMHupOBaHUAd MUKPOKOHTPOJUICPOB» ABJIAOTCA PE3YJIbTAThI O6y‘leHI/IH IO AMCLHUIIIINHE.
OHCHOqHLIﬁ JIUCT peE3yJibTaToB oﬁyqenml o JTUCHUIIJIHHE

Ko YpoBeHb CHOPMUPOBAHHOCTH
i
3HaHusd VYmMmenus Hasriku KOMIIETEHIIMHA Ha JTaHHOM
KOMIICTCHIIU N
JTamne / OleHKa
METOJIBI U CPEIICTBA
MPOBEICHHUS HAYYHBIX HACTPanBaTh
. HaBBIKAMM TTAHUPOBAHKS
HCCIIEIOBaHHIA; TEXHUYECKHE CPECTBA
SKCIIEPHUMEHTOB, METOJAMH
COBpEMEHHbIE JUISL IPOBEICHUSE
Mo 00paboTKe NaHHBIX U
METOJIbI U HayYHBIX
. TEXHUYECKUMH
TEXHUYECKHE HCCIIEN0BAHNN B
CpeCTBaMH.
cpezcTBa B 001acTH 00JIACTH SHEPTECTHKH.
COBPEMEHHBIMH METOIAMHU
DHEPTETHKHY; NPUMEHSTH
OIIK-2 ¥ TEXHHYECKHMU
JIOKAJIbHBIE COBPEMEHHBIE METOIbI
CpEICTBAMH B 00J1aCTH
HOPMATHBHBIE aKTHI U U CpeJICTBA IS
. DHEPTETUKU
TpeGoBaHus o WCCIIEIOBAHMIA;
HaBBIKAMH O(OPMIIEHUS,
0o opMITEHHIO u 0(QOPMIIATH OTYETHI
NPENCTABIEHHS U 3aIUTHI
NpeNCTaBIECHUsI HayYHbIX
. PE3YIBTATOB HAyYHBIX
HayYHBIX HCCIIE0BAHNI B .
. HCCIIETIOBAHUH
HCCIIE0BAHMI B | 00IacTH SHEPTETUKH.
00J1aCTU SHEPTEeTHKH.

Onenka mo AuCHUIUIHHE (CpeaHee apupMeTHIECKOe)

[IpomexxyTouHas arrectauus oOydvaromuxcsi B (opMe SK3aMeHa MPOBOJIUTCS IO
pe3yJibTaTaM BBINIOJHEHUS! BCEX BHUJIOB y4eOHOW pabOThI, MPEIyCMOTPEHHBIX yUeOHBIM
IJJAHOM 110 JUCIUIUIMHE «MUKpOIIpONECCOPHBIE CHUCTEMBI YIIPABJICHUS W 3allUTHI
AIIEKTPOIHEPIETUYECKUX OOBEKTOB», MPH ATOM YUHUTHIBAIOTCS PE3YJIbTAThl TEKYIIEro
KOHTPOJISL  yCIIEBAEMOCTH
0Oy4JaromUMUCS TJIAaHUPYEMbIX PE3yJIbTaTOB OOyYeHHs IO JUCHUIUIMHE TNPOBOIUTCS
MIPENOIaBaTesIeM, BEAYLIUM 3aHATHUS 110 JTUCUUILIMHE METOAOM JKCIEepTHOUM ouneHku. [1o
UTOraM MPOMEKYTOYHOM aTTECTALNU IO JUCHHUIUIMHE BBICTABIISIETCS 3a4TEHO.

B TCUYCHUC
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OneHka CTEOeHH JOCTHIKEHUS




Ixanaa
OLICHUBAHUS

Onucanune

BrimonHens! Bce BUbI y4eOHOH pabOThI, TPeAyCMOTPpEHHBIE yueOHbIM I1aHoM. CTyIeHT
JE€MOHCTPUPYET COOTBETCTBME 3HAHWH, YMEHMH, HAaBBIKOB IPUBEAECHHBIM B TaOIMIIAX
roKaszaTesiei, omepupyeT NpUOOpPETEHHBIMH 3HAHMSAMH, YMEHHUSIMH, HaBBIKAMH,
IPUMEHSET MX B CHUTyallUAX IOBBILIEHHON CHOXKHOCTU. [Ipu 3TOM MOryT OBITH
JIOTYIIEHbl HE3HAUUTEIbHBIE OLIMOKU, HETOYHOCTH, 3aTPYAHEHUS INPU aHATUTHYECKHUX
olepanusix, IEPEHOCE 3HaHUM U YMEHHUM HAa HOBbIE, HECTAHJAPTHBIC CUTYAllUH.

3auTeHo

He BbmmonHen oauH winu Oojee BUAOB y4eOHOH paOOThI, IPEeIyCMOTPEHHBIX YYeOHBIM
wiaHoM. CTyZIeHT AEMOHCTPHPYET HEMOJHOE COOTBETCTBUE 3HAHWH, YMEHUH, HaBBIKOB
no stanaM (YpoBHSAM) C(OPMHPOBAHHOCTH KOMIIETEHIIMHA, JOMYCKAIOTCS 3HAYUTEIbHBIE
OLIMOKY, TPOSIBISCTCS OTCYTCTBHE 3HAHWH, YMEHHMH, HAaBBIKOB IO Psy IOKa3aTeneH,
CTYACHT HCIBITHIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS MpPU ONEPUPOBAHUM 3HAHUSIMU H
YMEHUSIMU TIPH UX IEPEHOCE Ha HOBBIE CUTYAIHH.

He 3aureno

7. DiieKTpOHHAas1 ”H(OPMALIMOHHO-00pa30BaTe/IbHas cpeaa

Kaxnapiii oOyyaromuiicst B Te4€HHE BCEro neprosia o0ydeHHs] 00eCceunBaeTCsl NHANBU Y aIbHBIM
HEOTPaHUUYEHHBIM JOCTYNOM K 3JIEKTPOHHOU MH(POpPMAIIMOHHO-00pa3oBaTenbHOoll cpene Yebokcapckoro
uHctutyTa (puinmana) MOCKOBCKOTO MOJUTEXHUYECKOTO YHHBEPCHTETa M3 JI000H TOYKU, B KOTOPOM
UMeeTCsl JOCTYNl K HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «UWHTepHeT» (nmamee — ceThb
«MHTepHET), KaKk HA TeppUTOpHUN (UIINAA, TAaK U BHE €e.

OnexTpoHHas MHGOPMAIIMOHHO-00pa3oBareIbHasi cpefa — COBOKYMHOCTh MH(GOPMAIIMOHHBIX U
TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTUM, COOTBETCTBYIOLUX TEXHOJIOTHUECKUX CPENICTB, 00€CIIEUNBAIOIINX
OCBOCHHE O00ydarolUMMUCs O0pa30BaTENbHBIX MPOTpaMM B MOIHOM O0BEME HE3aBUCMMO OT MecTa
HaxO0XICHHUS 00yUYarOIIUXCsl.

DnexTpoHHas HHPOPMALIMOHHO-00pa3oBaTeNbHas cpeia 00eCIeYBaeT:

a) JOCTym K Y4YeOHBIM IUTaHaM, pPa0O4YMM MporpaMMaM JHCHUIUIMH (MOAyJei), NpakKTHK,
AIIEKTPOHHBIM YY€OHBIM M3IAHUSIM U JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, YKa3aHHBIM B pabouux
MporpaMMax JTUCHUIUIMH (MOIYJel), MPaKTHUK;

0) popmupoBaHHEe MEKTPOHHOTO MOPTHOINO OOYIAIOIIErocs, B TOM YUCIIe COXpaHEHHE ero paboT
1 OLIEHOK 32 3TH paboThI;

B) (ukcanuio xoqa o0pa30BaTelIbHOTO MpOIecca, Pe3ylbTaToOB MPOMEXKYTOUHOM arTecTaluu U
pe3yabTaTOB OCBOEHUS MPOrpamMMbl OakaiaBpuara;

I') IpoBeleHHe Y4YeOHbIX 3aHATHH, NpOLEAYp OLEHKH pEe3yJbTaToB OOydeHHs, pealu3alus
KOTOPBIX MPETyCMOTPEHA ¢ IPUMEHEHHUEM AJIEKTPOHHOTO OOY4YEeHMsI, TUCTAHIIMOHHBIX 00pa30BaTEeNIbHbBIX
TEXHOJIOTHI;

1) B3aUMOJIEHCTBUE MEX/1y Y4aCTHUKaMU 00pa30BaTeIbHOro Mpoliecca, B TOM YUCJIE CHHXPOHHOE
U (MJIM) aCHHXPOHHOE B3aMMOJICHCTBUS MOCPENICTBOM ceTu «MHTepHeT».

@YHKIIMOHUPOBAHNE 3JIEKTPOHHOW HH(POPMALIMOHHO-00pa30BaTE€IbHON Cpeibl 00eCcTeunBaeTCst
COOTBETCTBYIOLIUMH CpPEACTBAMU WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUHN U KBanu(UKaIren
PabOTHHUKOB, €€ UCIIOJIb3YIOLINX U TOIEPKUBAIOIINX.

QOYHKUMOHUPOBAHUE 3JIEKTPOHHON HH(POPMALMOHHO-00pa30BaTeIbHON Cpebl COOTBETCTBYET
3akoHOnarenbCcTBY Poccuiickoit denepanuu.

OcHoHbIME cocTaBmsitomumMu DNOC dunuana aBastoTCs:

a) caWT UWHCTUTYTa B ceTH HHTepHET, pacmojoXkeHHBIM 1o aapecy www.polytech21.ru,
https://chebpolytech.ru/ koTopslit obecrieunBaert:

- JocTyn oOydarommxcss K y4eOHbIM IIaHaM, pabo4yuM IMporpaMMaM JAMCLUMIUINH, MPaKTHUK, K
W3JIAaHUSM DJIEKTPOHHBIX OMONMMOTEYHBIX CHCTEM, JIEKTPOHHBIM MH()OPMAIMOHHBIM M 00pa30BaTebHBIM
pecypcaMm, yKa3aHHBIX B pabouux mporpammax (paszzmensl caiita «CBemeHust 00 00pa3oBaTenbHON
OpTraHH3aIIH»);

- nH(opMHpOBaHKE O0yJaroImUXcs 000 BCeX M3MEHEHHUSIX yueOHOro mporecca (HOBOCTHas JIEHTa
caiiTa, IeHTa aHOHCOB);

27




- B3aUMOJICHCTBHE MEXAYy Yy4YaCTHHKaMU oOOpa3oBaTelbHOTO Tporecca (Tmoxpas3nensl caiiTa
«3aaare BONPOC TUPEKTOPY»);

0) odwuranbHBIC MIEKTPOHHBIC aJpeca MOAPa3ACiICHUN U COTPYJIHUKOB MHCTUTYTa C SIHIEKC-
nomMeHoM (@polytech21.ru (cmMCOK KOHTaKTHBIX JaHHBIX MonpaszfaesneHuil Puimana pasMemnieH Ha
opunmaneHoM caiite @unmmana B pasgene «KOHTakTh», CIHCKA KOHTAKTHBIX O(UIIUAIBHBIX
ANIEKTPOHHBIX JAaHHBIX TMperojaBarenieil pasmemieHsl B nozapasaenax «Kadenper») obecneunBarot
B3aMMOJICHCTBHE MEX1y YYaCTHUKaMH 00pa30BaTeIbHOro Mpolecca;

B) JUYHBIA KabuHeT oOywaromerocs (mopTdonuo) (BXoA B JMWYHBIA KaOMHET pa3MelIeH Ha
opunmaneHoM caiite @unmana B pasgene «CryaeHTy» noapaszzaene «DIeKTpOHHAs HH()OpMAIMOHHO-
oOpa3oBarebHasi cpea») BKIIOUAET B ceOs MOpT(HOIMO CTYACHTA, DIIEKTPOHHBIE BEIOMOCTH, PEHTHHT
CTYJICHTOB U 00ECIICYHBACT:

- (puxcanuio xoga 0Opa30BATENLHOTO MPOIECCA, PE3YNBTATOB MPOMEKYTOUHOM aTTeCTAllUH |
pEe3yJIBTaToOB OCBOCHUS 00Pa30BATEIILHBIX MPOTPaMM 00yUYarOIIUMUCS,

- (hopMUpOBaHUE BIEKTPOHHOTO MOPTGHOINO 00yUaIOMIerocsi, B TOM YUCJIE C COXpaHEHHE padoT
o0y4aromerocs, peleH3uil 1 OIIeHOK Ha 3TH padOTHI,

I) OJEKTPOHHBIE OWOIMOTEKH, BKJIIOYAIOIIME OJIEKTPOHHBIE KAaTaJOTH, IOJHOTEKCTOBBIE
JOKYMEHTBI W OOCCIICYMBAIOLINE JOCTYNl K YYeOHO-METOJUYECKAM MarepuajaM, BBITYCKHBIM
KBaJTM(UKAIMOHHBIM paboTaM | T.1.:

YeOoxkcapckoro nnctutyta (punuana) - « UIPBUC»

1) 2IeKTpoHHO-Oubmmoreunsie cucteMbl (OBC), BIOYarOmUME AIEKTPOHHBIM KaTajor u
MOJTHOTEKCTOBBIE JIOKYMEHTBHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas miardgopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) mnardopma nudposoro odpazosanus [lonurexa -https://Ims.mospolytech.ru/

k) cuctemMa « AHTuIuTaruar» -https://www.antiplagiat.ru/

3) cucrema saekTpoHHOro naokymentoobopora DIRECTUM Standard — obGecneunBaet
JTOKyMEHTO000pOoT Mex 1y DPunuaaoM U YHUBEPCUTETOM;

n) cucrema «1C Ympasnenue BY3om DnextpoHHblil gekanar» (MOCKOBCKMHA MOJUTEXHUUYECKUN
yYHUBEpCUTET) obecreunBaeT  (UKcalMi0  XoJa  00pa3oBaTeNbHOTO  MpoLEcca,  Pe3yabTaToB
MIPOMEKYTOYHOM aTTeCTallMU U PE3yJIbTaTOB OCBOEHUS 00pa30BaTENIbHBIX MPOrpaMM 00yUaroIIUMUCS;

k) cucrema «POLYTECH systems» obecneunBaer WH()OPMALMOHHOE, JAOKYMEHTAJIbHOE
aBTOMAaTH3MPOBAHHOE CONPOBOXKICHNUE 00pa30BaTEIbHOTO MPOIIECCa;

a) cucrtema  «AOuTypueHT»  oOecreurMBaeT  JIOKYMEHTaJbHOE  aBTOMAaTHU3MPOBAHHOE
COIIPOBOXK/IEHUE PabOThl IPUEMHON KOMUCCUU

8. IlepeyeHb OCHOBHOW W JONOJHUTEJNbHON Y4eOHOH JIMTEPATYpbl, HEOOXOAUMOM [JIsi
OCBOEHMS TUCHHUIIHHBI

OcHOBHas JuTeparypa:

1. 3emckoB, }O. B. MukponpoiieccopHble yCTpOHCTBa aBTOMAaTU3UPOBAHHBIX CUCTEM YTPABJICHUS
BO3/IYIIHBIM JBMKeHHEM. OCHOBBI aHAJIOTOBOM M IIM(POBOM AMEKTPOHUKH : yyeOHoe mocobue / FO. B.
3emckoB, U. A. 3ybakun. — Cankrt-IlerepOypr : CIIBI'Y T'A um. A.A. HoBukoBa, 2024. — 156 c. —
ISBN 978-5-907860-01-8. — TekcT : 31eKTpoHHBIN // JIaHb : 371€KTPOHHO-OMONIMOTEUHAsT CUCTEMaA. —
URL: https://e.lanbook.com/book/482717 (mara oOpamenus: 23.05.2025). — Pexum nocrtyma: mis
aBTOPU3. TOJIb30BaTEICH.

2. Konkep, A. b. MukpormpolieccopHble yCTpoiicTBa aBTOMaTHKU : ydeOHoe mocobue / A. b.
Komnkep. — HoBocubupck : HI'TY, 2022. — 74 ¢. — ISBN 978-5-7782-4644-7. — TekcT : 2NeKTPOHHBII
// Jlaup : snekTpoHHO-OMOMmoreuHast cuctema. — URL: https://e.lanbook.com/book/306245 (nmara
obpamienusi: 23.05.2025). — Pexxum octyna: Juis aBTOpU3. MOJIb30BaTENEH.

JlonoJHUTENbHAs JUTEPATYPA:

1. CaxneB, A. M. Iu¢poBbie ycTpoiicTBa 1 MUKPOINPOLIECCOPHI : Y4eOHUK i By30B / A. M.
CaxneB. — 3-e usn., nepepad. u qon. — Mocksa : UznarensctBo FOpaiit, 2025. — 148 ¢. — (Bricmiee
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obpazoBanue). — ISBN 978-5-534-18602-4. — Texkct : snexkrpoHHbIA // OOpa3zoBarenbHas miardopma
HOpaiit [caiiT]. — URL: https://urait.ru/bcode/562949 (nara obpamenus: 23.05.2025).

2. OropoanukoB, U. H.

nocobue g By3oB / M. H. OropognunkoB. — Mocksa :
(Brictiee obpazoBanue). — ISBN 978-5-534-08420-7. — Tekcr :

MukpornporieccopHass TexHuka: BBeneHue B Cortex-M3 : yueOGHOe
WznarensctBo Opaiit, 2024. — 116 c. —
ANMEeKTpOHHBIN // OOpa3oBarenbHas

wiardopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/538954 (mara oopamenus: 23.05.2025).

3. TexHU4ecKHe CpeACcTBAa aBTOMATHU3AlMU W YIPABICHHS :
penakuueir O. C. KomocoBa. — Mocksa :
obpazoBanue). — ISBN 978-5-534-19350-3. — Tekcr :

y4eOHHMK I BY30B / TOJ OOIIeH
WznarensctBo HOpaiit, 2025. — 331 c¢. — (Bricuee
AMeKTpoHHbIN // OOpa3oBarenbHas miathopma

FOpaiit [caiit]. — URL: https://urait.ru/bcode/560599 (nara obpamenus: 23.05.2025).

Ilepuoauka
1. WN3Bectus
Texunyeckue HayKH

Tynbckoro
Hayunpbrii

roCyAapCTBEHHOTO
peLeH3uPyeMblit

YHUBEpPCUTETA.
KypHAIL.

https://tidings.tsu.tula.ru/tidings/index. php?ld technical&lang=ru&year=1. - TeKcT : AIEKTPOHHBIH.

2. HayuHblii TEpUOIUYECKHI KypHaI
«OHepreTuka»

YHUBEPCUTETA. Cepus

«BectHuk FOxHO-YpanbCcKoro rocyaapCcTBEHHOTO
Hayunsb1it pEeLIeH3UPYEMBII JKypHall.

https://www.powervestniksusu.ru/index.php/PVS. - Tekcr : 31eKTpOHHBIH.

9. llpodeccuonaibHbIe Ha3bl JaHHBIX H HH(POPMALIMOHHO-CIIPABOYHbIE CHCTEMbI

[IpodeccuonanpHas 6aza
JaHHBIX 1 UH(OPMALIMOHHO-
CIPABOYHBIC CHCTEMBI

Wudopmarus o mpaBe COOCTBEHHOCTH (PEKBH3UTHI JJOTOBOPA)

YHUBepcUTETCKast
nH(POPMALIMOHHAS CHCTEMA

Temarnueckas JIEKTPOHHAsE OMOIMOTEKa W 0asza JUId MPUKIAJTHBIX
UCCIICIOBAaHUN B 00JaCTH SKOHOMHUKH, YIPABICHHS, COIMOJIOTHH,

POCCHUA JUHTBUCTUKM,  Quiocoduu,  GWIONOTUH,  MEXAYHApOIHBIX
https://uisrussia.msu.ru/ OTHOIICHUH, IipaBa. CBOOOIHBIN JOCTYI
Hayunas osnextponHas Oubmmoreka eLIBRARY.RU - »sto

Hay4Has 3JeKTPOHHas
o6ubnuoteka Elibrary
http://elibrary.ru/

KpYNHEUIINI poCcCUCKUIT HHPOPMAIIMOHHO-aHATUTHUYECKHUM opTan
B 00JacTH HayKd, TEXHOJOTHH, MEIUIMHbBI U 0Opa30BaHMs,
colepKamuii pedeparsl U MOJTHBIE TEKCTHI Oojee 26 MIIH HayYHBIX
cTareil u myOJMKaiuii, B TOM 4YHCIe 3JIEKTPOHHbIE Bepcuu Oolee
5600 poccuiiCKMX HayYHO-TEXHUYECKUX KYPHAJIOB, U3 KOTOPBIX
6osiee 4800 »KypHAJIOB B OTKPBITOM JIOCTYII€ CBOOOJHBIN 1OCTYI

cautr  HMuctutyra
nHpopMauu
oO1mecTBeHHbIM HaykaMm PAH.
http://www.inion.ru

Hay4HOU
o

bubmuorpaduueckue 6a3pl ganasix MHUOH PAH mno comumansHbiM
U TYMaHUTapHBIM HaykaMm BeAyTcs ¢ Hadana 1980-x romoB. OOmmit
00béM MaccuBoB cocraBisier Oonee 3 muH. 500 ThIC. 3anUCel
(manable Ha | guBaps 2012 r1). ExeromHelii MpHpOCT — OKOJIO
100 TbIC. 3anuceil.

B 06a3bl gaHHBIX BKIIOYAIOTCS aHHOTHMPOBAHHBIE OMUCAHMS KHUT U
cTared u3 KypHaioB U cOOpHUKOB Ha 140 s3bIKax, MOCTYNHUBIIUX B
®dynnamenransayto 6ubnuoreky MHUOH PAH.

Onucanust crared ¥ KHUT B 0a3zax JaHHBIX CHaOXeHbl MHUPPOM
XpaHEHUsS U CChUIKAMHU Ha IOJIHBIE TEKCTHI MCTOUHUKOB M3 HayuHoi
AJIEKTPOHHON OMOIMOTEKH.

®denepanbHbIil
«Poccuiickoe
oOpa3oBaHue» [DNEKTPOHHBII
pecypc] — http://www.edu.ru

nopTan

®enepanbublii mopran «Poccuiickoe 00pazoBaHKe» — YHUKaJIbHBINA
WHTEpHET-pecypc B chepe o0pa3oBaHUs U HAYKH.

ExenlHeBHO MyOJHMKyeT camble akTyalbHble HOBOCTH, AHOHCHI
cOOBbITHI, MHPOPMALIMOHHBIE MaTepHalbl I HIMPOKOrO Kpyra
yurarenei. ExeHenenbHo Ha mopTaie pa3MeNiatoTCsl SIKCKIO3UBHbIE
MaTepHaJIbl, HTHTEPBBIO C BEAYIIUMH CIEIHAINCTAMH — II€JaroramMy,
TICUXOJIOTaMH, YUEHBIMHU, PENOPTAKHU U AHAJIUTUYECKUE CTATHU.
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https://checklink.mail.ru/proxy?es=TJCi6g4gJop7gtsvS8Ue8QfGK0PDSSLfUlQjgU2rx6M%3D&egid=6F5xQlft3LKzSTkx2xmQbzc%2BnJ3Qc8dBO0DlkHm0J1I%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Ftidings.tsu.tula.ru%252Ftidings%252Findex.php%253Fid%253Dtechnical%2526lang%253Dru%2526year%253D1%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Ddb35c151df20eb6a&uidl=16928665251269216069&from=diniosii%40mail.ru&to=huseinjon.86%40mail.ru&email=huseinjon.86%40mail.ru
https://checklink.mail.ru/proxy?es=TJCi6g4gJop7gtsvS8Ue8QfGK0PDSSLfUlQjgU2rx6M%3D&egid=6F5xQlft3LKzSTkx2xmQbzc%2BnJ3Qc8dBO0DlkHm0J1I%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fwww.powervestniksusu.ru%252Findex.php%252FPVS%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3D4f5a994df08adf85&uidl=16928665251269216069&from=diniosii%40mail.ru&to=huseinjon.86%40mail.ru&email=huseinjon.86%40mail.ru
https://uisrussia.msu.ru/
http://elibrary.ru/
http://www.inion.ru/
http://www.edu.ru/

[Ipodeccronanphas 6aza
JTaHHBIX U HH(POPMALMOHHO-
CIIPaBOYHBLIC CUCTCMbIL

Nudopmarus o mpaBe cOOCTBEHHOCTH (PEKBU3UTHI JOTOBOPA)

Yurarenu noiy4yaroT JOCTYyN K HOPMAaTUBHO-TPAaBOBOW 0asze cdepbl
00pa3oBaHMsi, OHU MOTYT IOJb30BAThCS CAMBIMU Pa3TUYHBIMU
MOJIE3HBIMU CEpBUCAMU — TaKUMH, KaK OHJIAWH-TECTUPOBAHHUE,
ONPOCHI O AKTYaJbHBIM TEMaM H T.]I.

10. TIIporpammHoe

odecrmeyeHue

(IMUEeH3HOHHOE U
HCI0JIb3yeMoe MPH 0CYIeCTBJIEHUH 00pa30BaTeIbHOI0 MpoIecca

CBOOOIHO pacmpocTpaHsieMoe),

Aynuropust

[IporpammHuoe
obecrieueHue

Nudopmarus o mpase
COOCTBEHHOCTH (PEKBU3HTHI
JIOTOBOpPa, HOMEP JIMICH3UU H T.1I.)

Ne 2116 VYueOnas ayguropust ais
IIPOBE/ICHUsS] YUEOHBIX 3aHATHH Bcex
BUJIOB, IPEIYCMOTPEHHBIX
IIPOrpaMMoii CpeaHero
poheCCHOHAILHOTO
oOpasoBaHus/OakanaBpuara/
crnienuanurera/ MarucTparypsl,
OCHaIlleHHass  o0OpylOBaHHEM U
TEXHUYECKHUMHU CpeAcTBaMH
o0yueHus, COCTaB KOTOPBIX
onpenenseTcs B pabounx
MporpaMMax TUCIUIUIAH (MOIyIei)
JlaGoparopus «IIporpammuoro
o0ecrneyeHnuss U COMPOBOXKJICHHS
KOMITBIOTEPHBIX CHCTEM»

Kabuner nHopMaliMoHHbIX CHCTEM
u TexHosoruii AO «HIIK «2JIAPA»

Windows 7 OLPNLAcdmc

moroBop NeJ[03 ot 30.05.2012) ¢
noncornameHusMu ot 29.04.14 u 01.09.16
(O6eccpouHast TUIICH3MS)

Kaspersky Endpoint Security mis
OusHeca — PacupeHHbli
Russian Edition. 150-249 Node 2
year Educational Renewal
License

CyOnmuIeH3HOHHEIH JJOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

Microsoft Visual Studio 2019

CBOOO/IHO pacIpoCTpaHsIeMoe
nporpamMMHoe obecnieueHue (beccpouHas
JIMLIECH3US)

KOMIIAC-3D v20 u v21

CyO6nuneH3uoHHbIH qorosop Ne Hi-22-
00044 ot 21.03.2022
(6eccpouHast TUIICH3MS)

PaitNet CBOOOIHO pacrpoCcTpaHsIeMOe
porpamMMHOe obecrniedeHue (beccpounas
JIAIICH3HU)

AIMP OTE€YECTBEHHOE CBOOOIHO

pacnpocTpaHsieMoe IpOorpaMMHOE
obecnieueHne (OeccpoIHast JIUICH3U)

Ne 2196 VYwueOnas ayguropus s
MPOBEIEHUS YUeOHBIX 3aHSATHH BCEX
BUJIOB, HPEIYCMOTPEHHBIX
MPOrPaMMOit CpEITHETO
po¢heCCUOHAIBHOTO
oOpa3oBaHust/OakanaBpuara/
crienuanurera/
Marucrparypsl/6akanaBpuara/
crienuanurera/ MarucTparypsl,
OCHallleHHas  00OpyIOBaHHEM U
TEXHUYECKUMHU CpeacTBaMu
oOyueHus, COCTaB KOTOPBIX
OIIpeENAeTCS B pabounx
IporpaMMax JMCUMILINH (MOmyJiei)
Kabuner cucrem ympasneaus OOO
«HIIO «Kackan-I'PYID»

Windows 7 OLPNLAcdmc

noroop NeJ103 ot 30.05.2012) ¢
noncormamennsmMu ot 29.04.14 u 01.09.16
(6eccpouHast TUIIEH3MS)

Kaspersky Endpoint Security ais
omHeca — PacimpeHHBIN
Russian Edition. 150-249 Node 2
year Educational Renewal
License

Cy6nunen3nonssiit qorosop Ne ITITH-
126/2023 ot 14.12.2023

Yandex Opay3ep CBoOomHOE pactpocTpaHsIeMoe
porpamMMHOe obecrieueHne (OeccpouHast
JIAIICH3HU)

MTC JIunk Horosop Ne2/2026 (091 168.EI1/26) ot

27.03.2026

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft
Open License

HOMep JnieH3un-42661846 ot 30.08.2007)
¢ poncornamenusmu ot 29.04.14 u
01.09.16 (6eccpounas TUIIEH3US)
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WNudopmarnus o npase

[IporpammHuoe
Aynutopust porp COOCTBEHHOCTH (PEKBU3HTHI
obecrieueHue
JIOTOBOPA, HOMEP JIUIEH3UH U T.]1.)
Kaspersky Endpoint Security st | CyOnuiieH3u0HHbIH J0T0BOP
6uzHeca — PacupeHHbIi Ne977 1049.EI1/25 ot 10.12.2025
Russian Edition. 150-249 Node 2
year Educational Renewal
License
MS Windows 10 Pro noroBop Ne 392 469.223.3K/19 ot
17.12.19 (GeccpodHas nUIICH3US)
AdobeReader CBOOOIHO PacIpoCTpaHIEMOE
nporpaMMHoe oOecriedyeHrne
(6eccpounast TUIICH3US )
l"apant- cipaBoyHO- Horoop NeC-002-2025 ot
Ne 103a TMomMerwenne s [1PaBOBAs cucTema 09.01.2025
CAMOCTOSTEbHOM PABOTEI Yandex Gpayzep CBOOOIHO PacIpoCTpaHIEMOE
0By aromIXCA porpaMmmMHOe o0ecIieueHue

(6eccpouHast TUIICH3M )

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium
Electronic Software
Delivery Academic
(Microsoft Open License

HOMeEp JUIeH3un-42661846 ot

30.08.2007) ¢ momncornameHusIMH
ot 29.04.14 1 01.09.16 (6eccpounast
JIUTICH3US )

AIMP

OTEUYECTBEHHOE CBOOOIHO
pacnpocTpaHseMoe IPOrpaMMHOE
oOecnieuenue (OeccpouHas
JIUTICH3MS)

11. MarepuajibHO-TeXHHYeCKOe o0ecnedeHne T CHUIINHBI

Tun 1 HoMep noMeleHus

[lepeueHb OCHOBHOTO 060PYIOBaHUS U
TEXHUYECKUX CPEICTB 00yueHUs

VYuebHas ayquTopus A7 IPOBEACHUS yUeOHBIX
3aHATUHN BCEX BUOB, PEIYCMOTPEHHBIX TPOrpaMMOi
cpenHero npogeccuoHaIbHOIO
oOpazoBaHusi/OakanaBpuara/ ceruaiuTeTa/
MarucTparypbl/0akaiaBpuara/ cenuaiureTa/

O6GopynoBaHue: KOMIUIEKT MeOenu s
y4eOHOro mpolecca; J0cka yueOHasi; CTeH/IbI

MarucTparypbl, OCHAIICHHAS 000PYIOBAaHHEM 1 TexHugeckue CpencTBa oOy4eHMS:
TEXHUUYECKUMH CPEJICTBAMU O0YUYEeHHUS, COCTAB KOMITBIOTEpHAs] TEXHHUKA, MYJIbTHMEIUHHOE
KOTOPBIX OMpEJENsieTCsl B pabounx mporpammax obopynoBanue (IIPOEKTOP, IKPaH)

aucuIunH (Moxyneit) KabuneT cucreM ynpaBieHus

000 «HITO «Kackan-I'PYID»

Ne 2196 (1. Yebokcapsl, yi. K.Mapkca. 60)

Y4yeOHast ayTUTOPHS TSl POBEICHUS YUSOHBIX OOGopynioBaHue: KOMIUIGKT — MeOenmu IS

3aHATHUI BceX BUIOB, MPETyCMOTPEHHBIX TPOrpaMMOit
cpemHero npodeccnoHaIbHOTO
oOpa3oBaHust/OakanaBpuara/ crienuanuTeTa/
MarucTparypbl, OCHaIICHHAs 000PYIOBAHUEM U
TEXHUYECKUMU Cpe/ICTBAaMH 00YUEHHsI, COCTAB
KOTOPBIX OTIpENeNsieTcsl B pabouux mporpaMmax
JUCLUIUIAH (MOyTei)

Jlaboparopust «IIporpammHoro obecrnedeHus u

yueOHOro mpoliecca; Jocka yueOHast; CTeHIHI,
aBTOMaTH3UpOBaHHbIE paboune mecTta Ha 15
00y4JarolIXcsi, aBTOMAaTU3UPOBaHHOE pabouee
MECTO TIpernoaBaTels,

TexHuueckue cpesncTBa o0y4JeHus:
KOMIIBIOTCPHAsA TCXHHUKA, My.]'[BTHMG}IHfIHOG
o0opynoBaHue (IPOEKTOp, IKPaH), MapKepHast
JIOCKa, TPOTrPAaMMHOE 00ECIIeYeHHe OOIIero u
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[lepeueHb OCHOBHOTO 00OPY/IOBaHUS U

Tumn 1 HOMep TOMENIEHUs
TEXHUYECKHUX CPEJICTB OOYUCHUS

COIPOBOXKICHHUST KOMITBIOTEPHBIX CUCTEMY npodeccuoHaNbHOTO HA3HAYCHUS
KaGuneTt uHpopMalinOHHBIX CUCTEM U TEXHOJOTHUI
AO «HIIK «32JIAPA»

Ne 2116 (r. Yebokcapsl, yi. K.Mapkca. 60)

OO6opymoBaHue: KOMIUIEKT MebOenmn i
y4eOHOro mporecca;

TexHUYECKHUE cpeicTBa 00yYEeHUS:
KOMITBIOTEpHAsI TEXHUKA C BO3MOXXHOCTBIO
nofkiaroYeHus K cetd  «UHTepHeT» WM
oOecrieyeHHeM JIOCTyna B JICKTPOHHYIO
MH()OPMAITMOHHO-00PA30BaTEIBHYI0  CpelLy
dunnana

[TomenieHue st CaMOCTOATENBHOM PaboThI
00yYaroImmxcst
Ne 103a (1. YeGoxkcapsl, yia. K.Mapkca. 54)

12. MeTonnuyeckue yKazaHus 1JIs1 00y4ar0IIerocs o 0CBOCHUIO M CUMILTHHbBI

Memoouueckue ykazanus 0n3a 3AHAMUN JIEKUHOHHO20 MUNA

B  Xome  NeKUMOHHBIX  3aHATUM  oOywaromemycss  HeoOXOIHMMO  BECTH
KOHCIIEKTUpOBaHUE YuyeOHOro Marepuana, oOpaliarh BHUMaHHE€ Ha KaTeropuu,
bOpMYIMPOBKU, PACKPBIBAIOIINE COAEPKAHUE TEX WM HMHBIX SBJICHUN M MPOILECCOB,
Hay4HbIE€ BBIBOJbI U IPAKTUUECKNE PEKOMEHIALIUH.

Heobxonumo 3aaBarh IMpenogaBaTeiio YTOUHSIONINE BOMPOCHI C IEIbI0 YSICHEHUS
TEOPETUYECKUX TIOJIOKEHUM, paspelieHuss CHOpHbIX cuTyauui. llenecoobpasHo
JopabaTbiBaTh CBOW KOHCIEKT JIEKIMU, JieJlasi B HEM COOTBETCTBYIOIIME 3alllCH U3
OCHOBHOM M [IOIIOJHUTEIIBHOM JIUTEPATYpbl, PEKOMEHIOBAHHOW IMPEIOJABATEIEM U
IPeyCMOTPEHHOMN YueOHOM NMporpaMMoil TUCIIUTUIUHBI.

Memoouueckue ykazanus 0,151 3aHAMUI CEMUHAPCKO20 (NPAKMUYECK020) mund.

[IpakTuyeckue 3aHSITHS TO3BOJSIOT pa3BUBATh Yy OOYYarolIErocs TBOPUYECKOE
TEOPETHUYECKOE  MBIIIICHUE, YMEHHUE  CaMOCTOATEJIBHO  M3y4yaTb  JIUTEpaATypy,
aHAJIM3UPOBATh MPAKTUKY; yUaT Ye€TKO (DOPMYIUPOBATH MBICIb, BECTH IUCKYCCHUIO, TO €CTh
MMEIOT UCKIIFOUUTEIBHO BAXKHOE 3HAUEHUE B PA3BUTHUH CAMOCTOATEIHHOTO MBIIILICHUS.

[TogroroBka K MpakTUYECKOMY 3aHATHIO BKJIOUAeT ABa dTana. Ha mepBom stamne
00y4aroIuiics MIaHUPYET CBOI0 CAMOCTOATENBbHYIO padoTy, KOTOPasi BKJIIOYAET: YSICHEHUE
3aJlaHdsl Ha CaMOCTOSTENIbHYIO paloTy; TOm0Op OCHOBHONW U  JOTIOJHUTEIBHOU
JUTEPATYPhl; COCTABICHUE TIaHAa PaOOThI, B KOTOPOM OIMPENEISIOTCS OCHOBHBIE MYHKTHI
npeacrosiieid noaroroBku. CocraBieHue IUlaHA JAUCHUIUIMHUPYET W MOBBIIIAET
OpraHU30BaHHOCTH B paboTe.

Bropoii 3ran BKIIIOYAET HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHSTHIO, KOTOpas
HAUMHAETCS] C W3Y4YCHUS] OCHOBHOW W JOIMOJHUTENIBbHON JuTeparypbl. Ocoboe BHUMaHUE
Ipu ATOM HEOOXOAMMO OOpaTUTh Ha COJIEPKAHUE OCHOBHBIX TMOJIOXKEHHH U BBIBOJIOB,
oObsCHEHUE  sIBJICHUM W (PakTOB,  YSACHEHHE  MPAKTUYECKOTO  MPWIOKCHUS
paccMaTpuBaEMbIX TEOPETHUUECKUX BOINPOCOB. Jlanmee ciemyer MmOArOTOBUTH TE3UCHI JJIs
BBICTYIUICHUHM IO BCEM Y4€OHBIM BOIPOCAaM, BBIHOCUMBIM Ha MPAKTUYECKOE 3aHSATHE WU
0 TE€ME, BBIHECEHHOW Ha JUCKYCCHIO (KPYIIbIH CTON), MPOAyMaTh MPUMEPHI C IEJbIO
oOecreyeHus: TECHOM CBSI3M M3y4aeMOM TEMbI C PEaIbHOU JKU3HBIO.
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[oToBsick K J[OKJIaQy WM BBICTYIUICHHMIO B paMKaX HWHTEPAKTUBHOW (opmbl
(mucKyccHsl, KPyIIblid CTOM), MPU HEOOXOAMMOCTH CIIEIYET OOpaTUTHCS 3a MOMOILBIO K
MPENoAaBaTelto.

Memoouueckue yKkazanusa K camocmoamenbHou padome.

CamocTtosiTennbHast paboTa OOy4aromierocsi SBISETCS OCHOBHBIM  CPEICTBOM
OBNIAJICHUSI y4eOHBIM MaTepHalioM BO BpeMs, CBOOOJHOE OT OOS3aTENbHBIX Y4YEOHBIX
3aasaTHil. CamocTosTenpHas paboTa 00yJaronierocs Hajl yCBOGHHEM y4eOHOTO MaTepuaia
N0 y4eOHOM AMCIMIUIMHE MOXET BBITOJNHATHCS B OMOIMOTEKE YHUBEPCUTETA, YUYEOHBIX
KaOuMHEeTax, KOMIIBIOTEPHBIX KJlaccax, a Takke B JoMallHux ycioBusx. ComepkaHue u
KOJMYECTBO  CaMOCTOSITENIbHOW  palbOThl  OOydYaromierocss omnpenensercss y4eOHou
IPOrpaMMON TUCIMIUIMHBI, METOJUYECKUMH MaTepraiaMu, MPaAaKTUYECKUMU 3aIaHUSIMH U
yKa3aHUsIMU IIpernoaaBaTelis.

Camocmoamenvnasn paboma 6 ayOumopHoe pems MO}cem 6KAI0UaAmp:

1) KoHcHekTupoBaHUE (COCTABICHUE TE3UCOB) JICKIUN;

2) BBIOJIHEHUE KOHTPOJIBHBIX paloT;

3) peuieHue 3aaay;

4) paboTy co CipaBOYHOM U METOIUYECKOM JINTEPATYPOU;

5) paboTy ¢ HOpMaTUBHBIMU IIPABOBBIMH AKTaAMU;

6) BBICTYIUIEHUS C JOKJIAJaMU, COOOLIEHUSIMU Ha CEMUHAPCKUX 3AHITHIX;

7) 3alUTy BBINOJIHEHHBIX padoT;

8) ydacTue B ONEpaTUBHOM (TEKYILEM) ONPOCE MO OTAEIbHBIM TeMaM H3y4aeMoOi
JUCITUTUTUHBL;

9) yuactue B coOeceloBaHUSX, JCIOBBIX (POJEBBIX) UTpaX, TUCKYCCUSAX, KPYTIIbIX
cToJaxX, KOH(GEPEHITUX;

10) ygyactue B TECTUPOBAHUU U JIP.

Camocmoamenvnasn padboma 60 6HeayOUMOPHOE 6PEMA MOICEM COCMOAMD U3:

1) moBTOpEeHUS JEKIIMOHHOTO MaTepuaa;

2) MOATOTOBKH K MPAKTHUYECKUM 3AHSITHUIIM;

3) wusydeHwHs yueOHOU U HAyYHOU JTIUTEpATyphI;

4) wu3yyeHusT HOPMATHBHBIX TIPABOBBIX AaKTOB (B T.4. B 3JEKTPOHHBIX 0azax
JAHHBIX);

5) pelieHus 3aAa4, 1 UHBIX MPAKTUYECKUX 3aaHUM

6) TOArOTOBKHU K TECTUPOBAHUIO U T.1.;

7) TOATOTOBKM K MPAKTHUUYECKHUM 3aHITHSIM YCTHBIX JIOKJIa10B (COOOLICHU);

8) moaroroBku pedeparoB MO 3aJaHUIO TIPEIIOIABATEII,

9) BBINONHEHUS KypCOBBIX padOT, IPEAYCMOTPEHHBIX YU€OHBIM IIAHOM;

10) BeIACIICHNUST HanOoJIee CIOKHBIX M MPOOJIEMHBIX BOIIPOCOB O M3y4aeMOi TeMe,
MOJIyYEHHUE Pa3bICHEHUA U PEKOMEHAALMI 110 JaHHBIM BOIPOCAM C MPENOJABaTEISIMU HA
KOHCYJIBTALUSIX.

11) mpoBesieHrsT CAaMOKOHTPOJIE IyTEM OTBETOB Ha BOIPOCHI TEKYIIETO KOHTPOJIS
3HaHWM, pElIeHUs NPEJCTAaBIECHHbIX B JAHHOW MporpamMme 3ajady, TE€CTOB, HaIlMCaHUS
pedepaToB 1Mo OTAEIBHBIM BOIIPOCAM U3y4aeMOU TEMBI.

Texylmuid KOHTpOJIb OCYHIECTBIsieTCS B (OpME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIJI0B.
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B cinydae mpomyckoB 3aHSITUMH, HadW4Yds WHIUBHAYyaldbHOTo rpaduka oOydeHHs U
JUTSL 3aKPETUICHHSI TIPAKTUYECKUX HABBIKOB CTYICHTaM MOTYT OBITh BBIJAHBI THIIOBBIC
WHIUBUyaJIbHBIE 3aJaHus, KOTOpPBbIC JODKHBI OBITh CHAaHBI B  YCTAHOBJICHHBIN
MPENOJABATENEM CPOK.

13. OcobeHHOCTH peanu3aluM IUCHUIUVIMHBI JJIsi HWHBAJWAOB M JIHI[ C
OrPpAHNYEHHBIMHU BO3MOKHOCTSIMH 310POBbS

OOyueHue 10 JaHHOW JUCHMIUIMHE  HWHBAIMJIOB W JIMI] C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3710p0Bbsi (nanee OB3) ocymiecTBisieTcss mpenojaBareieM C y4eToM
0COOCHHOCTEH TMCUXO(MU3UIECKOTO Pa3BUTUSI, HWHIUBUAYAJbHBIX BO3MOXXHOCTEH U
COCTOSIHUS 3I0POBbS TAKUX 00yJarOIITHXCS.

JI71s1 CTyIEHTOB ¢ HAPYIICHUSMHU ONOPHO-ABUTaTesibHOM GyHKIMK U ¢ OB3 1o cinyxy
peyCMaTpUBAETCS COITPOBOXKICHUE JICKITAM u MPAKTUUYECKUX 3aHATHHI
MYJIBTUMEIUMHBIMU CPEJICTBAMH, PA3JaTOYHBIM MaTepPHAJIOM.

[ns crynenroB ¢ OB3 mo 3peHuIo npenycMarpruBacTCs IPUMEHEHNE TEXHUYECKUX
CPEACTB YCHWJIEHHUS OCTAaTOYHOTO 3pEHUsA, a TaKXke MPEAyCMOTPEHa BO3MOXKHOCTh
pa3paboOTKH ayuoMaTepualioB.

[lo panHOW nmucHUIUIMHE OOyYeHHE WHBAJIUJIOB U JIMI[ C OrpPaHUYCHHBIMU
BO3MOKHOCTSIMHU  37I0POBbSI MOXKET OCYIICCTBIATHCS KaK B ayAUTOPUU, Tak U C
HCITOJIb30BAaHUEM AIIEKTPOHHOM MH(pOPMAIIMOHHO-00pa30BaTeIbHON Cpenpbl,
00pa3oBaTeIHLHOTO MOPTaja U AICKTPOHHOM MOYTHI.
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JIUCT AOIIOJHEHUU Y USMEHEHUN
pabodeit mporpaMMbl UCIUTUTHHBI

PabGoyass mporpamma IUCHUIUIMHBI paccMOTpeHa, OOCykaeHa H oxoOpeHa s
ucnonHenus B 202 -202  yyeOGHOM rony Ha 3acefqaHuu Kadeapsl, IpoTokoa No
OT « » 202 T

Bnecensl JOITIOJIHCHUA M1 U3MCHCHU A

Pabouas mnporpamMma JUCHUIUIMHBI PAcCMOTPEHA, OOCyXkJAeHa M oAoOpeHa s
ucnonHenus B 202 -202  ydyeOHOM rony Ha 3acefaHuu Kadenpsl, OpoTokos No
OT « » 202 T

Brecensr JOITIOJIHCHUSA U UBMCHCHUA

PabGouas mnporpamMma JUCHUIUIMHBI PACCMOTPEHa, OOCYyX)AeHa M ofoOpeHa s
ucnonHenus B 202 -202  yueOGHOM rofy Ha 3acenanuu Kadeapbl, MPOTokoa No
OT « » 202 r

Brecensr JOITIOJIHCHUSA U U3MCHCHUA

PabGouas mnporpamMma JUCIUIUIMHBI PACCMOTpPEHa, OOCYXIeHa U ofoOpeHa s
ucnonnenus B 202 -202  yueOGHOM rofy Ha 3acenanuu Kadeapbl, MPOTokoa No
OT « » 202t

Bnecennl JOITIOJIHCHUA 1 U3MCHCHUA
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