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9.

. PekomeHpoBaHa: HMC gusuyeckozo ghakynbmema rpomokosn Ne6 om 14.06.2022

YyeOHbIn roa: 2023-2024 CemecTp: 3

Lienv n 3agaun y4ye6HOM AUCLUMNIINHDBI:

Llenamn ocBoeHus aucumnnuHbl « MUKPOKOHTPONNEPLI N OnepaumoHHbIE CUCTEMbI pearbHOro
BpeMEHM» ABnAeTcs opMmpoBaHmne obLenpodeccrmoHanbHbiX 3HaAHUN 00 apxuTekType u
npuemax nporpaMmMmmpoBaHnS MUKPOKOHTPOSINEPOB.

B 3apauv ancumnnuHel BXOAAT:
- U3y4YeHne apxXuTeKkTypbl MMKPOKOHTponsiepos cemenctea ARM Cortex M3;



- M3y4YeHue NporpamMMHbIX CpeacTB AN pa3paboTku BCTpamBaeMbIX CUCTEM Ha Gase
MUKPOKOHTPOSIEPOB;
- U3y4yeHne OCHOB NPOrpaMMMpPOBaHUS MUKPOKOHTPOINEPOB C NPUMEHEHMEM OnepaL -

OHHbIX cuctem peanbHoro Bpemenun (OCPB).

10. MecTo y4ye6HOM AncuMNNnHbI B cTpykType ONMOI:

OucumnnuHa oTHocUTCAa K 06a3aTenbHOM Yactyu 6noka b1. [Ina ycnewHoro oCBoOeHus

ANCUMNIIMHBI HeoBXoauMbl 3HaHWS B 0BnacTu NporpaMMupoOBaHMS, YUCIEHHbIX METOAOB,
KOMMbIOTEPHbLIX TEXHOMOMMN, LMAPPOBON CXEMOTEXHUKMN.

3HaHus, noJjiydeHHbIe Npn oCBOEHUN OAUCLUNITNHbI «MI/IKpOKOHTpOJ'IJ'Iepr n onepaunoH-

Hbl€é CUCTEMbI pealyibHOro BpEeMEHUn», ABJIAKTCA MNOJN1e€3HbIMAU MPU BbINOJIHEHUN BbIMYCKHbIX
KBaJ'II/Id)I/IKaLIMOHHbIX pa60T B obnactu SNNEKTPOHUKMN.

11. NMnaHupyemMble pe3ynbTaTbl 06y4eHUsA NO AUcCUMNAUHE/MOAYNIO (3HAHUSA, YMEHUA,
HaBbIKK), COOTHECEHHbIe C NNTaHUPYEeMbIMU pe3ynbTaTaMu OCBOEHUsl o6pa3oBaTesibHOM
nporpaMmmbl (KOMNETEeHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

KomneTteHuumn MugmkaTtopbl
MnaHvpyemble pesynbtaTbl 0by4e-
Kon HanmeHoBaHne Ko (b)) HanmeHoBaHne s
KOMNeTeHuuu nHankaTopa(os)
OlK-1 | CnocobeH npen- | OlMK-1.2 | Ucnonb3yeTr nepeno- | 3HaHue:
CTaBnATb COBpe- BOW OTEYECTBEHHbIN U | -COBPEMEHHbIX apXUTEKTYp MUKPO-
MEHHYIO Hay4HYIO 3apybexHbIl ONbIT B | KOHTPOJIEPOB.
KapTuHy  Mupa, npodeccnoHanbHou
BbISIBMISATb  €CTe- cthepe peaTenbHOCTU
CTBEHHOHAYYHYO ANl pelleHns Hay4Ho-
CYLWHOCTb  MpO- TEXHUYECKMX 3aaa4
6nem, onpege- | OlMK-1.3 | OueHnBaeT addek- | 3HaHue:
natb Oymm  ux TMBHOCTb BbIOpaHHLIX | - KpUTEPMEB BbIOOpa ONTUMArbHbIX
peLieHna n oue- METOAOB U CNOCOOOB | MUKPOKOHTPOMNEPOB ONSl PELLUEHMS
HuBaTb 3ddek- peLueHuns 3aga4 B | MOCTaBMEHHbIX 3a0au.
TUBHOCTb  cAe- npodeccrnoHanbHom
naHHoro Beibopa chepe gedarenbHoOCTH
OrllK-3 | CnocobeH npu- | OlK-3.3 | MNpenonaraet Ha ocHo- | BnageHue:
obpeTtatb M MUC- BE [MOSy4YEHHOW WH- | - HaBblkaMy pa3paboTKM apXUTEKTY-
nonb3oBaTtb HO- dopmauun HOBbIE | pbl BCTPANBaEMbIX CUCTEM;
BYIO WH- MOeEN W OLUEHMBAET | - HaBblkaMn MoAenupoBaHusi pabo-
dhopmauuto B BO3MOXHOCTb MX pea- | Tbl MUKPOKOHTPONNEpOB cpencTBa-
cBoen npegmer- nunsaumm npu  peuwe- | mn CATP Multisim.
HOWM obnactu, HUN WHXEHEPHLIX 3a-
npegnaratb  Ho- fJad B npodeccuo-
Bble ugeu u noa- HanbHOM cdepe pes-
X0Obl K peLleHnto TENbHOCTH
WHXXEHEpPHbIX 3a-
gau.
OlK-4 | CnocobeH pas3-| OlK-4.1 | OcywectenseTr oboc- | 3HaHue:
pabaTbiBaTb " HOBaHMe U1 BbIOOP | - MHCTPYMEHTOB paspaboTkn npo-
NPUMEHATL  Ccre- npuknagHoro un cne- | rpaMMHOro obecneyeHus ans
LManm3npoBaH- LManM3npoBaHHOro BCTpanBaeMbIX CUCTEM (cpen pas-
HO€ NporpaMmMHO- nporpaMmMmHoro obec- | paboTkM, KOMAUNATOPOB, OUGNMO-
MaTemMaTundeckoe nevyeHnss ansa npose- | Tek, OCPB).
obecneyeHune OEHUS  HaydHbIX UC- | YMeHue:
Onsi NpoBeaeHus crnegoBaHUn n pele- | - 0B6OCHOBaAHHOrO Bbibopa Mexay




nccnenoBaHun wm HUS WHXEHEPHbIX 3a- | pa3paboTkon BCTpaMBaeMbIX CU-
PELLEeHNa  UHXe- Aa4y B CBOen nped- | cTeM C npuMmeHeHvem 6ubnuotek
HepHbIX 3a8a4 MeTHon obnactu CMSIS, SPL, HAL unu OCPB Fre-
eRTOS.
OrlK-4.2 | MNMpumensieT coBpe- | BnageHwue:
MEHHble  Mporpamm- | -  cpeacTBaMu  MOAENUPOBaHUS
Hbole cpegctBa (CAD) | cxem, nmerowmMx B CBOEM cocTaBe
MoaennpoBaHus, MUKpOKOHTponnepbl (Multisim, Pro-
NPOEKTUPOBaHMS n | teus);
npubopoB, Cxem W |- cpegcrBamm pas3paboTkm npo-
YCTPOWCTB  9MEKTPO- | rpaMMHOro obecnevyeHnsa ana Muk-
HUKM M HaHOJMEKTPO- | pokoHTposnnepos Keil uVision;
HUKK pasnnyHoro
YHKLMOHAarbHOro
Ha3Ha4YeHns1 KOHCTPY-
MpoBaHusA
Orl1K-4.3 | PaspabaTbiBaeT npo- | Bnagenwue:
rpamMmmHo- - HaBblkaMy MPUMEHEHUs onepauu-
MaTemaTnyeckoe OHHOW CUCTEMbl pearibHOro Bpeme-
obecneveHune ona | Hm  FreeRTOS pgns  paspaboTtku
NnpoBeAEeHNsA Hay4HbIX | BCTPanNBaeMbIX CUCTEM.
nccnenoBaHMn n  pe-
WEeHNS  UHXEHEPHbIX
3agad B cBoeun npea-
MeTHon obnactu
12. O6bemM gUCUUNNHBbI B 3a4€THbIX eguHulax/yacax — 2 / 72 .

13. Bugbl yue6HOM paboThl:

dopma npomMexyToyHou aTTecTaumm — andpdepeHUMpoBaHHbLIN 3a4eT

TpyaoemMKocTb (4achl)
% Mo cemecTpam
Bug yyebHon paboThbl Bcero p
3 cem.
AyOVTOpPHbIE 3aHATUS, 32 32
B TOM uncne: nexunn 16 16
’ naGopaTtopHble 16 16
CamocTtodarensHasa pabota 40 40
dopma NpoMEXYTOYHON aTTecTaumn: aud. savet 3ayeT C OLEeHKoM
UToro: 72 72

13.1. CopepxaHme AUCLUMUNIINHDI:

Ne Hanmerosakme CopaepxaHve pasgena AUCUUNIUHBI
n/n | pasgena gUCUMNNUHLI
1. Jlekuum
1.1 | BeegeHue B apxuTekTy- | CTpykTypHass GroK-cxema MWUKPOKOHTpornepos cepun 1986BEOX.

Py MUWKPOKOHTPOMepoB
cemenictea ARM Cortex

M3

O6uwas opranunsauus namsTtu. MNopTbl BBOAA-BbIBOAA: PETUCTPbLI KOH-
uUrypupoBaHus NOpTOB BBOAA-BbIBOA4A, CXEMOTEXHMYEcKas peanu-
3aums pexummoB push-pull n open drain, HasHa4YeHMe NOLTArMBaOLLNX




pes3ncTopoB, annapaTHoe ycTpaHeHue apebesra KOHTaKTOB C nNpume-
HEeHneM BCTpPOeHHoro Tpurrepa Lmntra, HacTponka ObicTpoaencTeus
nopta. ®dopMupoBaHMe TaKTOBOW YacTOTbl: BCTPOeHHbIn RC-
reHepaTtop, BHewHue reHepaTopbl HSE n LSE, BCTpOeHHbI Onok
YMHOXEHMWSI CUCTEMHOW TakTOBOW YacToTbl. CUCTEMHLIN TanMep Sys-
Tick. Tarimepbl o6wero HasHayeHus. CTpyKTypHas cxema KOHTpose-
pa AUI. Peructpbl koHdurypuposaHus AL, Mogynb nopta CuH-
XPOHHOW NocrneaoBaTenbHOM CBA3MN.

1.2 | MNMporpammHble  cpeapbl | O630p Bo3moxHocTen Keil uVision. CosgaHme HOBOro npoekrta. Bbi-
ana paboTbl C MUKpO- | 6op MUKpoOKOHTposnnepa. Bbibop AONOAHUTENbHBIX NPOrpPaMMHbIX
KOHTponnepamu KOMMNOHEHTOB.  HacTporika napamMeTpoB  MUKPOKOHTpoOmnepa.

HacTtpoika komnunsaumm n oTnagkn. HacTtponka 3arpysku nporpam-
Mbl B NaMsiTb MUKPOKOHTposnsiepa. Cpeactea MOAENMPOBaHNS CXeM
C MUKPOKOHTponnepamn B Multisim n Proteus.

1.3 | NporpammupoBaHune HasHauyeHune u obnactb npumeHeHnss CMSIS. CornalleHne o Tunax
MWKPOKOHTPOJSIEPOB AaHHbIX 1 UMeHax maeHTndmkatopos B CMSIS. KoMNoOHEHTbI 61O-
ARM cpegctBamn 6u6- | nnotekn CMSIS: APl gns agpa Cortex-M n nepudpepun (CMSIS-
nuoTek CMSIS n | Core), obwme umHTepdencol nepudepuinHoix apavisepos (CMSIS-
SPL/HAL Driver), dyHkummn ob6paboTtku curHanos (CMSIS-DSP), 6ubnnorteka

Ans peanusaunm HeMpoHHbIX ceTen (CMSIS-NN), oTnagoyHbIn Mo-
aynb (CMSIS-DAP), obwwuin APl ana cucteMm peanbHOro BpemMeHu
(CMSIS-RTOS). HasHauyeHne n obnactb npumMeHeHus 6mbnmotek
SPL n HAL.

1.4 | BeegeHue B onepauumoH- | HasHadeHne OCPB B MuKpokoHTpornnepax. basoBble NOHATUSA:
Hble CUCTEMBI pearibHOro KBAHT BpeMeHW, 3aaavyn, COCToAHUA 3aaad, NpUopuUTeETbl BbIMOJIHE-
BpeMeHM HWS 3adad, NNaHMPOBLUMK 3adady, obMeH JaHHbIMW Mexay 3ajadva-

MK, ovepeamn, GuHapHble U cyeTHble ceMadopbl, MbIOTEKChI, KPUTU-
Yyeckme Cekumm, TanMmepsbl, BbITECHAKOLWAA U KoonepaTUBHAs MHOMo-
3a4a4HOCTb, paboTa ¢ NpepbiBaHUAMM.
1.5 | NporpammupoBaHune CornaweHne 0 TMnNax AaHHbIX U UMeHax uaeHTudunkatopor B Fre-
MUKPOKOHTPONNEepoB eRTOS. API-¢pyHKUMM ans paboTbl C 3agavyamu: co3fgaHue 3agayu,
ARM cpencTeamn Fre- | N€PEAaYa napamMeTpos B 3aaqy Npy CO3AAHNM, KOHTPOML BpeMEHN
eRTOS BbINOSIHEHWS, peanu3auua 3agepxek, AVMHaMUYECcKoe M3MEHeHue
npuopuTeTa, YHU4TOXEeHne 3agad. API-coyHkuumn anga paboTbl ¢ ove-
peosmMu: cosgaHve odepenu, 3anucb dnemMeHTa B odepedb, oTchne-
XMUBaHME COCTOSIHMS ouvepenun, ucnonb3oBaHWe o4vepenen B obpa-
boTumnkax npepbiBaHun. API-cpyHKUuMKM ans paboTbl ¢ cemadopamu:
cosfaHue OBOMYHOro cemadopa, 3axsaT cemacdpopa, Bblgaya ce-
mMadopa 13 obpaboTtumka npepbiBaHWs, CO3OaHWE CYETHOro cema-
dopa, paboTa C MblOTEKCAMWN, PEKYPCUBHbIE MbIOTEKCHI, MHBEPCUS
npuopuTETOB U B3aMMHasi OroKMpoBKa MNpW  MCMOSIb30BaHUN
MbIOTEKCOB, 3agauyu-cTopoxa. Peanmsaumsa nporpamMMHbIX TarmMe-
pOB.
2. JlabopaTopHble 3aHATUSA
2.1 | BBegeHne B apxuTekTy-

Py MMUKPOKOHTPOSEpPOB

cemenctea ARM Cortex

M3

2.2 | MNporpammHble  cpepdbl | JTabopaTopHas paboTta Ne1. MogenupoBaHue cxem C MUKPOKOHTPOS-
ana paboTtbl € MUKpO- | nepamm B Multisim
KOHTponnepamu JlabopaTopHaga pabota Ne2. Hactporika cpeabl Keil uVision

2.3 | MNMporpammupoBaHue JTabopaTopHas pabota Ne3. KoHdurypmnposaHue nopToB BBOAA-
MWKPOKOHTPOIIEPOB BbiBOAa cpencreamm CMSIS

ARM cpenctBammn 6mb-
nnotek CMSIS n SPL

JTabopaTopHas pabota Ne4. KoHdurypupoBaHue paboTbl Tarimepa
cpeacteammn CMSIS

JTabopaTopHas pabota Ne5. Ncnonb3oBaHue 6ubnnotekn SPL npu
paboTte ¢ nopTamu BBOAA-BbIBOAA




2.4 | BBegeHne B onepaumnoH-
Hble CUCTEMbI peanbHOro
BpEMEHMU

2.5 | lNporpammupoBaHne JTabopaTopHasa pabota Ne6. Vcnonb3oBaHne FreeRTOS gns napan-
MUKPOKOHTPOINEpPOB NenbHOro ynpasfeHnsa HeCKONbKMMY NopTamMmn BBoAA-BbIBOAA

ARM cpeoctBamn  Fre-
eRTOS

JTabopaTopHasa pabota Ne 7. Micnonb3oBaHne odepeden aAnst B3aaMmo-
aencteusa mexay 3agadyamu Bo FreeRTOS

13.2. Tembl (pasaenbl) AUCLUUNIIUHBI U BUAbI 3aHATUN:

Buapbl 3aHaTMIA (YacoB)
Ne HanmeHoBaHune Na6opa- CamocTos-
n/n pasgena aucumnimHbl Jlekuumn TenbHasd Bcero
TOpHbIE
paboTa
1 BBegeHne B apxvTekTypy MUKPOKOHTpOMse- 4 i 8 12
poB cemerictea ARM Cortex M3
2 MporpammHbie cpeabl ANs paboTbl C MUKPO- 5 4 8 14
KOHTponnepamm
3 MporpammupoBaHue MMWKPOKOHTPOJIIIEPOB 5 6 8 16
ARM cpegctBamn 6ubnmotek CMSIS n SPL
4 BBeneHve B onepalyMoHHbIE CUCTEMbI pearib-
HOro BpeMeHu 4 ) 8 12
5 MporpammupoBaHue MMWKPOKOHTPOJIIIEPOB
ARM cpenctBamu FreeRTOS 4 6 8 18
Utoro: 16 16 40 72

14. MeToau4yeckue ykasaHuUA onsi ooyvarowmxcs no 0OCBOEHUIO AUCLUMIINHbI:

LLUNPOKME NoAa AnAa NOMeTOK;

N3yyeHne gucumnnmHbl «MUKPOKOHTPONMEpPbl U ONepauuoHHble CUCTEMbI pearibHOro
BPEMEHN» npegycMaTpuBaeT OCyLlecTBreHne yd4ebHOM OeATerbHOCTU COCTOosWen U3 ABYX
yacTen: obyyeHna CTyAEeHTOB npenogaBaTefnieM U camMoCTOATENbHOW y4eOHOM AesATeNbHOCTU
CTYOEHTOB MO U3YYEHWNIO OUCUUNIIHBI.

[MoaroToBka K nekuusm ABASIETCS O4HUMM M3 BUOOB CaMOCTOATENbHOW paboTbl CTyAeH-
ToB. CTyaeHTam, 4TobBbI XOpoLwo oBnageTb y4ebHbIM MaTepuanom, HeobxoamMmo BoipaboTaTb
HaBbIK/ MpPaBUIbHOM M MaHoMepHoW paboTbl. NMepen HayYanom NEKUMOHHbLIX 3aHATUA Hago
NpoOCMOTpPETb BCE, YTO ObIIO caenaHo B npeablaylunin pas. 3To MO3BOSIUT COCPenoTOounUTb
BHMMaHVe U BOCCTAaHOBUTb B MaMATU yXXe UMEoLLMEC 3HaHNA No AaHHOMY npeameTty. Kpome
TOro, TaKOM MEeTo, MOMOXET YriybuTb NOHMMaHME Kak HOBOIO, Tak U yXKe€ M3y4eHHOro maTepu-
ana 6narogaps yCTaHOBMNEHMIO B3aMMOCBA3€EN MexXay OTAENbHbIMU YacTAMM Kypca.

XopoLlo oBnageTb cogepxaHnem nekumm — aTo:

- 3HaTb TeMYy NEeKUNN,

- MOHMMAaTb 3HA4YeHMEe U BaXXHOCTb €€ B JaHHOM KypCe;
- YETKO NMPeAcTaBnATb NaH nekuuu;

- YMETb BbI4ENNTb OCHOBHOE, MMaBHOE;

- YCBOMTb 3HAYEHNEe NPUMEPOB N UNMNOCTPaLNIA;

- CBS13aTb BHOBb MOJly4YEeHHbIE CBEAEHUS O NPpeaMeTe UNKn SBNEHNN C YK€ MMEIOLLIMMUCS;

- NpeacTaBnATb BO3MOXHOCTb M HEOOXOANMOCTb MPUMEHEHMS MOMYYEHHbIX CBEAEHUN.
CyuiecTByeT HECKONbKO 0bLLMX NpaBuni paboTbl Ha NeKUnN:

- NeKuMn No Kakaomy npeameTy 3anucbiBaTb yaobHee B OTAEMNbHbIX TeTpaaaX, OCTaBnss

- K npocnywmnBaHuio nexkummn cnenyet rotoBUTbCA, YTO NO3BOJSINT B npouecce nekumn oT-
OennTb rmaBHoOE OT BTOPOCTENEeHHOr O,



- NeKkunn HeobxoaMMOo 3anncbiBaTb C CaMOro Havana, Tak Kak OHO YacTo ObiBaeT KNoYoMm
KO BCEWN TeME,;

- TaK Kak JOCMOBHO 3anncaTb NEKUMo HEBO3MOXHO, TO HEOBXOOMMO B KOHCMEKTe oTpa-
XaTb: PopMyIibl, ONpeaenieHnsi, CXeMbl, TPyAHbIE MecTa, MbICNU, NPUMepPbI, akTbl U NONoXe-
HUA OT KOTOPbIX 3aBUCUT MOHWMAaHWE FNaBHOrO, HOBOE W HE3HAKOMOe, HeonybrMKoBaHHbIE
AaHHble, MaTepuarn OTCYyTCTBYIOLWNIN B y4eOHMKaxX U T.10.

BaxkHom cocTaBnstoLlen Kypca ABnsoTCSa flabopaTopHble paboTbl, KOTOPbIE MO3BOSAIOT
npunodpecTn HaBblkM paboTbl C peanbHbIMU NPUBopamMn TBEPLAOTENBHOM 3NEKTPOHUKN, a Takke
n3mepuTenbHOM annapaTypon. BeinonHeHne nabopaTopHown paboTbl TpebyeT TwaTenbHOM
npenBapuTenbHOM nogrotoBku. Heobxoanmo 3apaHee 03HAKOMUTLCS C TEOPETUYECKUM BBE-
AeHneM K npegcrtosiwen nabopatopHon paboTe ana Toro, 4tobbl BbINOMHEHWE PaboThbl B
ayanTopum BbINO NOSTHOCTBIO OCMbICNIEHHbLIM. Takke HeEOH6XOANMO NOMHUTL, YTO COCTaBIIEHME
oT4yeTa O BbINOMIHEHMM NabopaTopHOM paboTbl ABNSAETCS HE TONbKO KMHOYEBLIM 3TArnoM B CU-
cTemMaTM3aumm U OCO3HAHUKN MOMYYEHHbIX AAHHbLIX, HO U1 HEOBXOOUMbIM YMEHMEM B Byayuien
npoceccrnoHanbHON AeATEeNbHOCTM, NpeanosiaratrLllen perynsapHoe coctaBreHne nogobHbIX
OTYETOB.

Hapsgy ¢ TeopeTuyeckum Kypcom 1 nabopaTtopHbiMn paboTamum BaXKHOM COCTaBrsoLEN
oby4yeHunsa aBnsieTcss camoctosaTenbHasa padota. OHa npegHasHaveHa Kak onsa opMnpoBaHus
HaBbIKOB CaMOCTOATENbHOM paboThl BOOOLLE, Tak M ANA pas3BUTMA CNOCOOHOCTEN NPUHUMATb
Ha cebsi OTBETCTBEHHOCTb, HAXOAUTb KOHCTPYKTUBHbIE PELLEHMST U BbIXO4 N3 KPU3UCHON CUTY-
aumn.

[laBas BO3MOXHOCTb paclumpsTb U oborawaTb 3HaHUSA, YMEHUS N0 MHAMBUAYASbHbIM
HanpaBneHusaM, camocTosTeNnbHasi paboTta obyyatouierocsi NO3BONSET co34aTh PA3HOCTOPOH-
HUX cneumanncToB. B npouecce camocToATeNbHON paboTbl pa3BmBaloT TBOPYECKME BO3MOX-
HOCTK oby4atoLerocs, Npy 3TOM caMoCTOsiTeNbHasA paboTa 3aBepllaeT 3agadun BCEX BUOOB
y4yebHon paboThbl.

Taknum obpasom, camocTodaTenbHaa pabota opMupyeT YepThbl xapakTepa, urparoLime
CYLLIECTBEHHYIO POSib B CTPYKTYpPE NIMYHOCTU COBPEMEHHOIO CcrneLumanucTa.

MpenogaBaTenb OpraHU3yeT, HanpaenseT CaMOCTOATENbHYH paboTy obydarowmxcs u
oKasblBaeT UM Heobxogmmyto nomollb. OQHaKo CaMOCTOATENBHOCTbL OByYaroLWMXCa OOSMKHA
npeBbIWaTh 06beM KOHTpONMpyemMon npenogasaTtenemMm paboTbl, U UMETb B CBOEN OCHOBE UH-
AnBuayanbHyro MOTuBauuio oby4arolerocs nNo MofyvyeHuto 3HaHunh, HeobxoaMmbIX U OOCTa-
TOYHbIX ANA NpodeccuoHanbHOM AeaTerlbHOCTU B n3bpaHHon cdepe.

MonyyeHne obpasoBaHunsa Npegnonaraet He TONbKO ObydYeHne pelleHuto 3agay onpege-
NEeHHon cdoepbl OeATENbHOCTU, HO U (hopMmnpoBaHMe ocoboro NpodeccnoHanbHOro CTUMS
MbiwneHus. NpodeccrnoHanbHbiA CTUMNb MbILWSEHNS O3HAYaEeT rOTOBHOCTb K MOWUCKY peLUeHus
nobon 3agaun B xoae NpakTUYecKon OeATeNbHOCTU, AaXe Takon, KoTopasi He Oblna 3aTpoHy-
Ta B xoge oby4yeHus.

PesynbTaT 06y4eHnss 1 camocTosiTenbHON paboTbl 0byYatoLeroca npeanonaraet Hanm-
4yne criegyrLmMx CoCTaBnSOLWMX:

- MOHMMaHMe MeTOA0SIOMYECKUX OCHOB MOCTPOEHMUS N3yHaeMblX 3HAHWUNA;

- BblAENEeHne rnaBHbIX CTPYKTYp y4eBbHOro Kypca;

- (bopMmpoBaHMe CPpeacTB BblpaKeHNsa B AaHHOM obnacTy;

- MOCTPOEHME METOAMK PELLEHNS 3a4ay U OpueHTauun B npobnemax (cutyaumsx).

CamocTosTenbHas paboTta obyvatrowmxca npu nsydeHmn kypca « MUKpOKOHTponnepsb! U1
onepaumoHHbIE CUCTEMbI pearnbHOro BPEMEHU» BKIOYaeT B cebs: paboTy ¢ TeopeTndeckom
4yacTblo Kypca, 0popMIrieHne OTYETOB O BbINOMHEHUN nabopaTopHbiX paboT U NOArOTOBKY K
BbINOSTHEHWUIO NTabopaTopHbIX paboT.

PekomeHayemoe pacnpegeneHve Harpy3ku Mexgy KOMMOHEHTaMW CaMOCTOSITENbHOM
paboTbl:

n3y4yeHne TeopeTnYeCcKon YacTun Kypca - 20 yacos

noaroToBka K nabopaTtopHbIM 3aHATUAM - 20 vyacos



utoro - 40 yacos

15. NMepe4yeHb OCHOBHOMN U [OMNOJSIHUTENIbHOU NUTEpaTypbl, pecypcoB UHTepHeT, He06-
XOAUMBbIX AN OCBOEHUA AUCLUNIIUHDI:

a) ocHoBHasi nuTeparypa:

Ne n/n VCTOYHMK
Xappuc, Oasug Mann. UndpoBas cxemoTexHuka M apxuTekTypa KomnbtoTepa = Digital
design and computer architecture : nep. ¢ aurn. / Jesmug M. Xappuc, Capa J1. Xappuc .—
Mockga : OMK lpecc, 2017 .— 791 c.
2 Marga, 0. C. lMporpammupoBaHne n otriagka C/C++ npunoxeHun Ans MUKPOKOHTposne-

poB [AnekTpoHHbIN pecypc] / Marga KO. C. — Mockea : MK lNpecc, 2012 .— 168 c.
Knura wns konnekuun [OMK Tpecc - WHdopmatuka.— ISBN 978-5-94074-745-1.—
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4821>

0) gononHuTenbHasa nuTepartypa:

Ne n/n MCTOYHUMK
3binb C. H. OnepaumoHHasa cuctema peanbHoro spemeHn QNX : oT Teopum K NpakTuke /
C.H. 3binb.— 2-e n3g. — CI16. : BXB-lNeTtepbypr, 2004 .— 191 c.

4 OnepaunoHHas cuctema peansHoro BpemeHn QNX Neutrino 6.3. CuctemHasa apxmTekTy-
pa : nep. c aHrn. — CI16. : BXB-lNeTepbypr, 2006 .— 316 c.

5 MpebHe B. B. MukpokoHTponnepbl cemenictea AVR cdumpmbl Atmel / B.B.MpebHeB .— M. :
Pagnocodr, 2002 .— 172 c.

6 Hoswukos KO. B. OCHOBbI MMKPONPOLLECCOPHON TEXHMKK : y4ebHoe nocobue / HO. B. Hosu-
koB, . K. CkopoboratoB .— 3-e n3g., ucnp. — M. : UHTepHeT-YHuBepcutet NHopm.
TexHonorun : bBuHom. Jlabopatopus 3HaHun, 2006 .— 357 c.

7 Benos A.B. KoHcTpympoBaHue ycTponcTB Ha MukpokoHTposnnepax / A.B. benos .— CI16 :
Hayka n TexHuka, 2005 .— 255 c.

B) MH(POPMaALMOHHbIE 3NIEKTPOHHO-06pa3oBaTesbHbIE pecypchbl:

Ne n/n NCTOYHNMK
3 FreeRTOS Documentation <URL:
https://www.freertos.org/Documentation/RTOS_book.html >
9 AO «lMKK Mwnangp», obpasoBaHue, y4yebHble mMaTtepuvansl <URL:
https://edu.milandr.ru/library/ >

16. YueOHO-MeTOAMYECKOE 0GecneyYeHmne Ansi opraHnu3aLmm caMoCToATeNIbHOW paboThbl:

Ne NcTouHNMK
n/n
LlebaHoB A.H. BeegeHune B nporpammupoBaHue MUKPOKOHTponnepos cepun 1986BE9x Ha
1 | 6ase sgpa ARM Cortex-M3 : yuebHo-meToanyveckoe nocobue / A.H. LLlebaHos, E.B. boraTu-
koB, K.O. AHvrapuTa Jlonec. — BopoHex : Mispgatenbckun gom BI'Y, 2019.
> MporpammupoBaHme MukpokoHTpornnepos K1986BE92Ql B cpene Eclipse: y4vebHo-
meTtogndeckoe nocobue / M.I. Panonos. — BopoHex : N3gaTtensckuni gom BI'Y, 2018.
MporpammmpoBaHue MUKPOKOHTPOSIEPOB : NpakTukym ansi By3os. Y. 1 / A.lN. TpudoHoB [u
3 | Ap.].- — BopoHex : N3paTenbcko-nonurpaguyeckmii ueHTp BopoHexckoro rocygapCTrBeHHO-
ro ynHmeepcureta, 2013.
MpoekTmpoBaHue anNekTpoHHbIX cxem B nakete CAMNP MULTISIM 10.1 : yyebHOe nocobue
4 | gna sysos / B.W. Kntokun, KO.K. Hukonaenkos , C.A. BbicTpuukunin .— BopoHex : UIML BI'Y,
2012 .— 43 c.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7178&TERM=%D0%A8%D0%B5%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

Boratnkos, EBreHmii BacunbeBud. PaspaboTka BcTpaMBaeMbIX CUCTEM Ha 06ase MUKpO-
KoHTponnepoe cepun 1986BE9x ¢ mcnonb3oBaHnem FreeRTOS : yuyebHo-meTogudeckoe
nocobue / E. B. boraTtukos, A. H. LLlebaHoB .— BopoHex : M3gaTtenbckuin gom BI'Y, 2020 .—
47 c.

17. O6pa3oBaTesnibHble TEXHONOrMU, UCNONb3yeMble NMpU peannsauum y4yebHon amcum-
NSVHbI:

B yuyeBGHOM npouecce ucnonb3ylTca cnegyrowme obpasoBaTenbHble TexHonormu. o
obpasoBaTenbHbIM hopMam: nekunn; nabopaTopHble 3aHATUSA; MHAUBMAYaNbHbIE 3aHATUA. 1o
npeobnagawwmm MetogamMm M npuemam obydeHus: 0OBbLACHUTENBHO-UNMOCTPATUBHbIE (06b-
SICHEHME, MOKa3—A4eMOHCTpauusa y4ebHoro maTepuana n Ap.); aktuBHble (aHanm3 yyebHon u
Hay4yHOW NuTepaTypbl, COCTABEHNE CXEM U AP.) N UHTEPAKTMBHbIE, B TOM YMCIe U FPynnoBble
(B3aumHoe oby4eHne B hopMe MnoaroToBKM U OBCYy)XAeHMs OOKNagoB); MHPOPMAaUNOHHBIE;
KOMMbIOTEPHbIE; MYyNnbTUMEAMNHbIe (paboTa C canTamMyn akageMUYecKnx CTPYKTYp, HaydHO-
nccnenoBaTenbCKUX OpraHn3aunin, SNeKTPOHHbIX BMbnnoTek n ap., paspaboTka npeseHTauun,
coobLleHnn n goknagos, paboTta ¢ aNeKTPOHHbIMM OBy4YalLWMMN NporpaMmmMamMmn u T.n.).

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

YyebHaga aygutopusa Ansg NpoBeAeHUst 3aHATUIN NIEKUMOHHOIO TMna 1 NpakTuye-CcKnx 3a-
HATUA - MYNbTUMEAUNHLIN KabuHeT kadeapbl CIMMMI: cTaunmoHap-HbIN MyNbTUMEOUAHBIV
npoektop Acer X125H — 1 wr., HOoyTbByk emachines €510 — 1 wT.; Microsoft Windows 7,
Windows 10 gorosop 3010-15/207-19 ot 30.04.2019 JlekumoHHasa ayautopusi ¢ MynbTUMe-
ANAHBIM NPOEKTOPOM.

YyebHaga nabopaTtopmsi MUKPONPOLECCOPHbBIX CUCTEM: OTNaA04YHble KOMMMEKTbI MUKPO-
kKoHTponnepa K1986BE92Ql - 6 wT., oTnagoyHbie komnnektol MJIAC Altera MAX Il - 8 wr.,
komnbtoTepbl Lenovo V520-15IKL - 8 wT., undgposble ocumnnorpadpsl UTD2025CL - 3 wr.,
dyHKUMOHanbHble reHepatopbl UTG2025A - 3 wT., uctoyHukn nutanms QJ1503C — 3 wr.,
MynbTUMETpbI undposble UT39B — 3 wT., Tenesnsop LED 48” — 1 wr.; Microsoft Windows 10,
porosop 3010-15/207-19 ot 30.04.2019, cBoboagHo pacnpocTpaHsemoe MO Quartus Prime
18.1 Lite Edition

Ayauntopusa ans camocTtosTenbHon paboTel ctyaeHToB: CepBep Ha 6ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtotepbl HP ProDesk 400 G6 SFF — 9 wT., kOMNblOTEPBHI
Pentium Dual Core - 2 wrt. , nogkntoyeHHble K ceTn VIHTepHeT u ¢ obecneyeHmem JocTyna K
3MEKTPOHHOW WHGOPMaUNoHHO-0bpa3oBaTtensHon cpeae BIY; Microsoft Windows 7, gorosop
3010-15/207-19 ot 30.04.2019

19. OueHo4Hble cpeacTBa Ansd npoeeneHusA TeKyI.I.l,eI7I n npome)KyTquoﬁ aTtTecTtauum

MopsanoK OLEHKN 0CBOEHMS! 0ByyatoLwmMmcs y4ebHoro matepuana onpegenseTcs co-
[iepXXaHneM crneayoLmx pasaenos AUCLUMIUHBIL:

NHgukaTo-
Ne HanmeHoBaHue Komne- pbl goCTU- OueHo4Hble
n/n pasfena aMCcuunivHb TEHUMS | JKEHUSI KOM- cpencTtea
neTeHumm
1 | BeegeHue B apxuTekTypy MUKPOKOHTpon- | OMK-1 OriK-1.1 nepeveHb BONpo-
nepos cemerictea ARM Cortex M3 OrliK-1.2 coB
2 | MNporpammHble cpenbl ons pabotel ¢ Muk- | OMNK-3 OrK-3.3 nepeveHb BONpo-
POKOHTpONepamm CoB;
nab.pabotbl 1,2
3 | NporpammunpoBaHne MuKpokoHTponnepos | OMNK-4 OrK-4.1 nepeveHb BONpo-
ARM cpeactBamu 6ubnunotek CMSIS u OrK-4.2 | cos; nab.pabotel
SPL/HAL Ornk-4.3 |35




MnankaTo-
Ne HanmmeHoBaHue Komne- | pbl gocTu- OueHouHble
n/n pasgena guCUUnuHbI TEHUMA | XKEHUSA KOM- cpenctea
neTeHuuu
4 | BeegeHune B onepaunoHHble cuctemel pe- | OlMK-4 OrK-4.1 nepeyeHb BOMNpo-
anbHOro BpeMeHu OriK-4.2 coB
OrK-4.3
5 | lNMporpammupoBaHne MUKpokoHTpossiepos | OMNK-4 OrK-4.1 nepeYyeHb BOMNpo-
ARM cpegctsamm FreeRTOS OlMK-4.2 | coB; na6.paboTsbl
Onk-4.3 | 6.7
_ | Komnnekt KUM
MpomexyTouHasa aTtrecTaumna: gopmMma KOHTpona — andgepeHunpoBaHHbIN
3ayeT

20 TunoBble OLEeHO4YHbIE CpeAcTBa U MeToAUYECKUe MaTepuanbl, onpeaensiowme npo-
ueaypbl oLleHUBaHUA

20.1 TeKywWwMn KOHTPOSb yCneBaemMocTu

TeKyLuiA KOHTPOIb YCNeBaeMOCTM MO AUCLMNIIMHE OCYLLIECTBIAETCS C NOMOLLILIO Crie-
AYIOLLMX OLIEHOYHBIX CPeACcTB: OTYeTbl O BbINOMHEHUN TabopaTopHbIX paboT, OTBETbl Ha BO-
npocbl

MpuMepHbLIN NepeyYeHb BONPOCOB ANs TeKYLEero KOHTPONA ycrneBaeMoCTH

1. MNepeuuncnute pernctpbl, oTBeYaroLwwmne 3a koHpurypmposaHme GPIO B MUMKPOKOHTpOsepax
cepumn 1986BE9X.

2. B yem 3akntovaeTcsa otnnume mexay pexunmammn padotel GPIO push-pull u open-drain?

3. Kakon pexvm paboTbl LMGPOBOro Bbixoga MO3BOMSET COrflacoBaTtb JIOrMYecKMe YpPOBHU
LUMJPOBLIX YCTPOMUCTB U Kaknm obpas3om (M306pasnte cxemy NOAKNHYEHUs)?

4. Kakon pexum paboTbl UMdpoBOro Bbixoda He gornyckaeT paboTbl Ha 0O6Lyl0 Harpysky u
noyemy?

5. WN306pasunTe nepegatoyHyo xapaktepuctuky Tpurrepa Wmutra.

6. [Ona kakux uenen wucnonb3yrTca Tpurrepbl LWMutTa B uMpoBbLIX  BXoAax
MUKPOKOHTPOSNNepoB?

7. WN3obpasnte cxemy annapaTHOro nogasneHnsa gpebesra KOHTaKToB.

8. Kakoe HasHayeHue nmeet napameTp MDR_PORTx->PWR?

9. UYrto Takoe «JTAG»?

10. Onga yero npounssoautcs Bbl6op onumm Device-Startup B OkHe BblbOpa AOMOSMHUTENbHbIX
komnoHeHToB Keil uVision?

11. B yem 3aknoyaeTcsa NPeEMMYLLECTBO MCMONb30BAHUA BHELUHErO WUCTOYHMKA TaKTOBbIX
UMnynbcoB nepepn BHyTpeHHUM RC-reHepaTtopom?

12. Kakas nHdpopmaums xpaHntca B HEX-gpanne?

13. Kaknm o6pa3om BKMOYaETCs TaKTMpOBaHME MopTa B MUKPOKOHTPOMSepax cepuu
1986BE9x?

14. B kakOM 3arofiloBOYHOM dhansne coaepXuTca onncaHme CTPYKTYpbl U adpecoB pernctpos
MUKPOKOHTponnepa cepum 1986BE9xX?

15. Kak npu nomoLm nobuToBbIX onepaumi MHBePTUPOBaTb 3HaYeHne Tpebyemoro buta?

16. Kak npy nomoLin nobMToBLIX Onepauun yCTaHOBUTL B « 1» 3Ha4eHne Tpebyemoro uta?
17. Kak npu nomoLum nobmToBbIx onepaumi copocutb B «0» 3HavyeHne Tpebyemoro buta?

18. Kakme pernctpbl ucnonb3ytoTcs Ans paboTbl C CUCTEMHbIM TanmepoM SysTick?

19. Kakas nHpopmaums cogepxuntcsa B panne MDR32F9Qx_port.h?

20. Kakon API-cpyHkumen FreeRTOS 3anyckaeTcs 3agada?
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21. B 4em 3akrntoyaeTca apdekT UHBEPCUN NPUOPUTETOB NPU UCMONb30BaHUN MbIOTEKCOB?

KpuTtepumu oueHMBaHUA TeKkyLien ycneBaeMocTn

Yyeckux 3agay nabopaTtopHbix paboT

YpoBeHb
P LWkana
chopmupo-
. npegBapuTerb-
KpuTepuun oueHMBaHUS KOMMNETEHLNI BaHHOCTHU
. HbIX OLEHOK
KOMMNEeTeHL I
OOyualowmincsa B NoNHOM Mepe BriageeT MOHATUMHBbIM annapa-
TOM [aHHOW obnactu Hayku (TeopeTUyYeckMmMuM OCHOBaMMK AUC-
lNoBbILEH- Omnu4Ho
UWNSIMHBL), cnocobeH  unnCcTpupoBaTb OTBET NpUMMepamu, HbIil VDOBEHb
akTaMu, AaHHbIMU HayYHbIX UCCRefoBaHWUA, NMPUMEHATbL Teo- yp
peTu4ecKkne 3HaHus Ons BbIMOMHEHUST MPaKTUYECKNX 3adad npu
BbIMONMHEHUM NabopaTopHbIX paboT
OOyuvatowminca Bnageet MOHATUAHBIM annapaTom AaHHOM 06-
nacTtu Hayku (TeopeTudeckumMm OCHOBaMU OUCUUMNIIMHLI), SOmycC- ba3zoBbii Xopowo
KaeT He3HauyuTesnbHble OWMOKM Mpu BbINOMHEHUN nabopartop- YPOBEHb p
HbIX 3a4au
OOyuvarowminca BnageeT YacTU4HO TEOpPeTU4ECKMMM OCHOBaMMU .
MoporoBkbin Ydoenemeopu-
ANCUMMMNHBLI, parMeHTapHO CcnocobeH BbINOMHATL nabopa-
YpOBEHb meJibHO
TOPHbIE 3adaHns
Obyyatomncs eMOHCTPUPYET OTPbIBOYHbIE armMeHTapHble
yyatoLy i pupy P , dp P Heydoenemeopu-
3HaHus, gonyckaeT rpybbie ownbKkM Npy BbINOMHEHUM MNPaAKTU- - MeNbHO

20.2 NMpomexyToyHasa aTrectauus

MpomexxyToyHas aTTecTauus no AUCLUNIMHE OCYLLECTBNAETCA C MOMOLLbIO crneayto-

LLIMX OLIEHOYHbIX CPeACTB:

Komnnekt KUM

PwphdPE

1986BE9X.

O6was opraHm3aumsa namaTn MUKPOKOHTponiepoB cepun 1986BEIX.
KoHurypmnpoBaHme nopToB BBOAA-BbIBO4A MUKPOKOHTposiepos cepumn 1986BE9X.
dopmMmnpoBaHmMe TaKTOBOM YacTOTbl B MUKPOKOHTposiepax cepun 1986BEOX.
KoHdurypmnpoBaHune cucteMHoro tTanmepa SysTiCck B MUKPOKOHTposiepax cepum

5. CTpyKkTypHas cxema u koHgurypmposaHue koHTponnepa AL B MUKpOKOHTponnepax

cepumn 1986BE9Ix.

MporpamMmHble cpeacTea Anst NporpaMMmnpoBaHns MUKPOKOHTPONNEepoB

6

7 Bubnnorteka CMSIS: Ha3HayeHne n cocTas.
8. Bubnunoteka SPL: Ha3Ha4yeHue 1 cocTaB.

9 Bubnunoteka HAL: Ha3HayeHWe N COCTaB.

MoHsTUE 3a4a4n B onepaLMOHHbIX CUCTEMAX peanbHOro BPEMEHMW.
11. TMepenava AaHHbIX MeXOy 3a4adYaMu C MCNorb3oBaHMEM oYepeaent.
12. Cemadopbl: HazHa4yeHune, BUAbI, MPUMEpPHI MPUMEHEHNS.
13. MexaHu3Mm B3aMMHOrO UCKIOMEHMS MPU AOCTyne K obLmm pecypcam.
14. VHBepcus NpUOpMTETOB M B3auMHasi 6rIOKMPOBKa NPy UCNONb30BaHUN MbIOTEKCOB.
15. Vcnonb3oBaHWe 3a4a4-CTOPOXKEN AN peannsauum MexaHnama B3auMHOrO UCKIYEHUS.
16. PaboTa c npepbiBaHMAMWU B ONEpPaLMOHHbIX CUCTEMAX pearlbHOro BPEMEHMU.
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OnucaHue TexHONorMn NpoBeAeHUss NPOMEXYTOYHOWN aTTecTauum

[MpomexyToyHas aTTecTaums nNo gucuuninuHe — guddepeHUnpoBaHHbIA 3a4eT. B npu-
NOXEeHWe K ANNNOMY BHOCUTCS OLEeHKa omsiu4yHo/Xxopowo/ydosriemeopumeribHo.

OueHKa ypoBHSA O0CBOEHUS AMcumnninHbl « MUMKPOKOHTpONepsbl N onepaumoHHbIe cUCTe-
Mbl peasnibHOro BpeMeHM» OCYLLLECTBNAETCA MO CneayoLwmMMm NoKkasaTensam:
- Ka4eCTBO N CBOEBPEMEHHOCTb BbINOSHEHWS NabopaTopHbIX paboT;
- NOfIHOTa OTBETOB Ha BOMPOCHI KOHTPOSIbHO-M3MEPUTENBHOIO MaTepuana;
- MOMNHOTa OTBETOB Ha AOMOSHUTENbHbIE BOMPOCHI.

Kputepun oueHkM 0CBOEHUSA AncUMnmHbl « MUKPOKOHTpONNepbl U onepaumoHHbIe CU-
CTEMbl peanbHOro BPEMEHU»:

— OLEeHKa Om/Iu4HO BbICTaBNSETCHA NPW MOSTHOM COOTBETCTBUM paboThbl CTyaeHTa BCEM
BblLLeyKa3aHHbIM nokasatensam. CooTBETCTBYET BbICOKOMY (YrnybneHHoMy) ypoOBHIO cdop-
MMUPOBAHHOCTN KOMMETEHLMA: KOMMNETEHUMN CHOPMUPOBAHbI MOSTHOCTBLIO, MPOSABASITCS WU
NCNONb3yITCA CUCTEMATUYECKM, B NOSTHOM obbeme. [JaHHbI ypOBEHb MNpPeBOCXOAMUT, MO
KpanHen mepe, No OAHOMY U3 NepPEeYMCEHHbIX Bbille nokasaTesrien NoBbilEeHHbIN (NPOaBUHY-
Thbi) YPOBEHD;

— OLEHKa Xopowo BbICTaBrnseTcs B criydyae, ecnvm pabota cTygeHTa npu OCBOEHMU
ANCUMNIIMHBI HEe COOTBETCTBYET OAHOMY M3 MNEepeyvucrieHHbIX nokasatenen unu B cryvae
npeaocTaBneHns KypcoBbix paboT n ot4yeToB No nabopatopHbiM paboTam Mo3xe yCTaHOoB-
neHHoro cpoka. CooTBeTCTBYET NOBbLILLEHHOMY (MPOABUHYTOMY) YPOBHIO CCHOPMUPOBAHHOCTH
KOMMNEeTEHUMA: KOMNETEHUMN B LenoM COpMMpPOBaHbl, HO MPOSIBAIAIOTCA U MCNOMb3YTCA
dparMeHTapHo, He B NOSTHOM o6beme. [1aHHbIN YPOBEHb MPEBOCXOANT, MO KpanHen mepe, no
OAHOMY M3 NepeYvncrieHHbIX Bbllle nokasaTtenen noporoBbi (6a30BbIN) YPOBEHD;

— oueHKa ydoseriemeopumesibHO BbICTaBMSIETCS B Criyyae, ecnv paboTa CTyaeHTa npwm
OCBOEHUN OUCUMNINHBI HE COOTBETCTBYET MoObIM OBYM M3 MEPEYUCHEHHbIX MokasaTenen.
CooTBeTCcTBYET NoporoBoMy (6a3oBomMy) ypOBHIO CHOPMUPOBAHHOCTM KOMMNETEHLMIA: KOMMNe-
TeHUMM chopMmMpoBaHbl B OOLLMX YepTax, MPOSIBNATCA M UCNOMb3YHTCA CUTYaTMBHO, Ya-
CTMYHO. [JaHHbIN YpOoBEHb 0b6si3aTeneH Ansa BCex 0OCBanBaloLLMX OCHOBHYIO 06pa3oBaTenbHYyo
nporpammy;

— OUEHKa HeydoeriemeopumesibHO BbICTaBMASIETCH B Cryvyae HeCOOTBETCTBUS paboThl
CTydeHTa BCeEM MoKa3aTensm, ero HeopraHM3oBaHHOCTKN, 6€30TBETCTBEHHOCTU M HU3KOMO Ka-
yecTBa paboTbl nMpu BbINOAHEHWM nabopaTopHbix paboT, NpeayCMOTPEHHbIX MPOrpaMmon
ANCLUNIINHBI.

®akT HeBbINONHeHWs TpeboBaHW, NpeabsBnsSeMblX K CTYOEeHTY NpyY OCBOEHUU ANCLMU-
NAnHbI « MUKPOKOHTPOMNNEpPbl U ONepaLMOHHbIE CUCTEMbI peanbHOro BPEMEHU» N OTPaXeH-
HbIX B BbILLENEPEYNCIIEHHbIX KpUTEPUSAX, UKCMPYETCA B BEOOMOCTM OLEHKOW Heydoaeriemeo-
pumesibHo.

Ecnu cTygeHT He ocBamBaeT OMCUMNMANHY B YCTAHOBEHHOM NporpamMmon obbeme u B
CpOKK, onpeaeneHHble rpadmkom y4ebHOro npouecca, OH He oMNyckaeTcst K NPOMEXYTOYHOM
aTTecTauumm no JaHHomy Buay y4ebHom paboTsbl.



