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OO6nacTh NpUMEHEeHHUs, LIeTIH U 3a7a4 (POHAA OLIEHOYHBIX CPEJCTB

Omnucanue mokaszareneid W KPUTEPUEB OLECHUBAHHUA KOMIECTCHIUH, (OpMUPYEMBIX B
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[lepedyenp KOMITETEHIUH C yKa3aHHEM 3TanoB MX (POPMUPOBAHUS B MPOLIECCE OCBOCHHUS
OIIOII

Oransl GOPMHUPOBAHUS KOMITETCHIIUN

[Toka3zarenu ypoBHe#l cOpMHUPOBAHHOCTH KOMIETEHIMI Ha 3Tanax ux (OpMUpPOBaHMUS,
OIMKUCaHUC MIKAaJI OLICHHUBAHUA

[Toka3zarenu ypoBHEH C(POPMUPOBAHHOCTH KOMIIETEHLIMHI HA 3TaIax ux

dbopmupoBanus

Onucanue 1mKan OleHUBaHUS

Tunosslie KOHTPOJIBHBIC 3aJaHHus, UHBIC MATCpUaJIbl U MCTOJAUYCCKHUEC PCKOMCHOAIWHU,
HE00X0AUMBIE /17151 OLICHKH ¢(hOPMUPOBAHHOCTH KOMIIETEHIU

B nipouecce ocBoeHust OIIOIT

3aaHus U BOIIPOCHI AJIsl BXOJHOTO KOHTPOJIS

OrneHOYHbIE CPEICTBA U KPUTEPUU CPOPMHUPOBAHHOCTH KOMITETSHIIUH

3ajiaHus JUTs1 IPOMEKYTOUHOI aTTecTanuy (3aueta u (Win) IK3aMeHa)



1. ObdnacTs npuMeHeHus, HeJH 1 3a1a44 (POHAA OLEHOYHBIX CPeICTB

®onp oueHouHblx cpeAcTB (POC) sBisgeTcs HEOTHEMIIEMONW YacThlO0 pabodell mporpamMmmbl
JTUCIUIUINHBL  «MHKpPOIIPOLIECCOPHBIE YCTPOWCTBAa» M MpeAHa3HAueH Jisi KOHTPOJIA U OLEHKU
00pa30BaTeNbHBIX JOCTIKEHUH 00yJaromuxcs (B T.4. IO CAMOCTOSTETLHOW paboTe CTYICHTOB,
nanee — CPC), ocBOMBIIMX MPOTpaMMy TaHHOW JUCITUTIIMHBI.

Ilenpto (oHAA OIECHOYHBIX CpPEIACTB SIBISETCS YCTAHOBJIICHWE COOTBETCTBHUSL YPOBHS
MOJrOTOBKHU oOyyJaronuxcs TpeOOBaHUAM orocC BO o HAaMpaBJICHUIO
noaroToBku/crneranbHOCcTH 11.05.01 «PannosneKkTpoHHBIE CUCTEMBI i KOMILIEKCHI ».

Paboueit mporpamMmoii TUCHUTUTMHBI « MHUKPOIIPOILIECCOPHBIE YCTPOMCTBA» MPEIYCMOTPEHO
dbopMuUpOBaHUE CIETYIOMNUX KOMIIETCHIIUH:

1) OIIK-5- Crioco6eH BBIMOIHAT OMBITHO-KOHCTPYKTOPCKHE PabOThI ¢ y4eTOM TpeOOBaHHiA
HOPMAaTUBHBIX JOKYMEHTOB B OOJACTH pPATUOITICKTPOHHON TEXHUKHM H HH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHA.

2. Onucanue noka3zarejeil U KPpUTepUeB OlleHUBAHNS KOMIIETeHIIUI, popMUpyeMBbIX B
npouecce 0CBOCHHUS JUCUMIIIIMHBI (MOXYJIS)

Onwucanue TmoOKa3aTeNeil W KPUTEPHUEB OLEHUBAHUA KOMIIETCHIMNA, (QOPMHUPYEMBIX B
npoIecce OCBOCHUS TUCIUILTMHBI (MOYJIS), ¥ UCIIOJIb3yeMbICe OLEHOYHBIC CPEICTBA MIPUBEICHBI B
Tabymne 1.



2.1.

ITepeyenb KOMIeETEHIUI ¢ YKa3aHHeM 3TanoB X (opmupoBanus B npouecce oceoennss OIIOII

Taoauna 1

Ko 1 HaumeHnoBanue
dhopMHUpyeMOil KOMIIETEHITUN

Kon n naumeHnoBanue nHauKaTopa
JOCTUXEHHS PopMUpyeMon
KOMITETCHIIMHI

Kputepuu onienuBanus

HanmenoBanue KOHTPOIUPYEMBIX
pa3zienoB U TEM

OIIK-5 - CIIoco0eH
BBITIOJIHATH OTIBITHO-
KOHCTPYKTOPCKHE pabOTBl ¢
Y4ETOM TpeOoBaHUI
HOPMAaTHUBHBIX JOKYMEHTOB B
o0nacT  paguo3JIEKTPOHHOM
TEXHUKH W HH(POPMAIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH.

OIIK-5.1.

3HATHE OCHOBHEIE METOIBI
IIPOCKTHPOBAHHMSI, UCCIICIOBAHHS H
AKCILTyaTalluu CIIEIHUaIbHbIX
PaTMOTEXHUYCCKUX CHCTEM.

- 3HAeT METO/Ibl 00PaOOTKHU M aHaIM3a
AKCIIEPUMEHTAITLHBIX

Pe3yabTaTOB, OIICHKH MOTYYCHHBIX
IKCIIEPUMEHTAILHBIX JTAHHBIX

- OCHOBHBIC TIPUEMBbI HICHTU(DUKALINN
MaTEeMaTHYECKHX MOJICICH Pa3IMIHbIX
YPOBHEH;

- OCHOBHBIE METO/IBI U IMOIXO/IbI

npu 00paboTKe Pe3yIbTaTOB
JKCIIEPHMEHTA.

Tema 2.
MHUKPOITPOILIECCOPOB.
CtpykTypHO-(GYyHKIIMOHATIbHAS
OopraHu3amus MpoIeccopoB. THIBI

ApXUTEKTypa

JaHHBIX. Peructpst
MHUKPOITPOIIECCOPOB. O6mme
BOIIPOCHI  azapecanuu. KomaHnsl.
Cucrema xomana. Opranuzanus

IMMKJIOB BBIIIOJIHCHUS IIPOIr'paMM.

OIIK-5.2.

YMeTh npuMeHATh HHGOPMALIMOHHbIE
TEXHOJIOTUU U UH(OPMALIMOHHO-
BBIYHCIIUTEIBHBIE CUCTEMBI JJIs
pelIeHNs HayYHO-HUCCIIEeI0BAaTEIbCKUX
U IPOEKTHBIX 3aJa4
PaZMOdIIEKTPOHUKHI

- yMeeT 00pabaThIBaTh U aHAIM3UPOBATh
pe3yabTaThl SKCIEPUMEHTA, COCTABIIATh
MPAKTUYECKHE PEKOMEHIAIIH 1O
HCIOJIb30BAHUIO SKCIIEPUMEHTAIBHBIX
HMCCIIEIOBAHNH;

- IPEJICTABIAThH PE3YIbTAThI
HKCIIEPUMEHTOB B BHJIE OTYETOB,
pedepaToB, myOIMKaIIHiA;

- IPOU3BOJIUTH BBIOOD CPENICTB
M3MEPEHUs B 3aBUCMOCTH OT
MIPOTPaMMBI SKCIIEPUMEHTAITBHBIX
HUCCIIETOBAHNN.

Tema 3. MukpormnpoieccopHbie
CHUCTEMBI.

Opranuzanus
MHUKPOIIPOLIECCOPHBIX CHUCTEM.
Tunoseie CTPYKTYpPBI
MHUKPOIIPOLIECCOPHBIX CHUCTEM.
Maructpaiu MHUKPOIPOLECCOPHBIX
CUCTEM. Opranuzanus
MIPOCTpPaHCTBA naMsTu 171
BBO/1a/BBIBO/JIA. Kontpomep

IpsAMOro J0CTyIa K nmaMsTH.




2.1.2. Dransl GopMHPOBAHHMA KOMIIETEHIM I

CdhopMupoBaHHOCTH KOMIETEHIUH 110 JUCIUIUTMHE MUKpPOIIPOLIECCOPHBIE YCTPOHCTBA ONPEACISeTCS Ha CISAYIOIIUX Tarax:
1. Jran Tekymux arrecranuil (/[na npogsedenus mexkywux ammecmayuii Mo2ym Oblmb UCHOIb308AHbl OYEHOYHbIE CPeOCmBd, VKA3aHHble 8

pazoene 2)
2. JTan nmpoMeXKYTOUHBIX aTTecTauuii ([Jis nposedenus npomedsncymouHol ammecmayuu mMo2ym Ovbimb UCHOIb308AHbL OPYeUEe OYEHOUHbLE
cpedcmea)
Taoauna 2
dtansbl GopMUPOBAHHS KOMIIETEHIHH
Kon it OTan TeKyIMX aTTeCTANMIA JTan NPOMEeKYTOYHOM aTTEeCTAIIMU
Kox 1 HauMeHOBaHHE 6-10
HauMEHOBaHUE 1-5 nenens 11-15 nenens 1-17 nepens 18-20 Henenst
o MHIUKATOPA JOCTIDKCHUS HeJeqs
o hopMupyeMOil KOMIETEHITUH Tekymas Tekymas Tekymas
KOMITETEHITHH pMHPY yi yi yi CPC KP/KII
aTTecranusa aTTecranusa arrecranua HpOMC)KyTO‘-IHaH arrecranus
Nel No2 Ne3
1 2 3 4 5 6 7
OIIK-5.1.
3HaeT OCHOBHBIE METO/]IbI
Kontponbnas | Koutponbnas | KontponbHas N
POECKTUPOBAHUS, YcrHbI o
pabora, pabora, pabota - Tect, ycTHBIN ompoc
HCCIIEIOBAHUS U o oTpoc
Kelic-3ajaHne acce
AKCIUTYaTal[H CIEeIUAIbHBIX
PaIMOTEXHUYECKUX CUCTEM.
OIIK-5.2.
YMeeT npuMeHsITh
OIIK-5 P
MH(pOpPMallMOHHbIE
TEXHOJIOTHH U K K K
HHGbOPMATTHOHHO- OHTPOJIbHAS OHTPOJIbHAS OHTPONBHAL | vy o }
pabora, pabora, pabora - TecT, ycTHBIH ompoc
BBIYMCIIUTEIIbHBIE CUCTEMBI . 0T1poC
Kelc-3a/jaHne acce
JUTA pEIIEHNS] HAYYHO-
HCCIIEIOBATENILCKUX U
MPOEKTHBIX 3a7a4
PaIMOdIEKTPOHUKHU

CPC — camocrosTenbHas padoTa CTy/I€HTOB;
KP — xypcoBas paboTa;
KII — kypcoBoii MPOEKT.




2.2. Tloka3zaTesin ypoBHeil c()OPMUPOBAHHOCTH KOMIIETEHIIUI HA 3Tanax uX (OPMUPOBAH U, ONMCAHHE IIKAJ OLlEeHUBAHUSA
2.2.1. Iloka3aTe/id ypoBHeii c(hpopMHUPOBAHHOCTH KOMIIETEHIIMI Ha ITanax ux (pOpMHPOBAHUA

Pe3ynbraroM OCBOEHUS MUCHMILIMHBI “MHUKPOIPOIIECCOPHBIE YCTPOMCTBA” SIBISIETCS YCTAHOBJICHHE OJIHOTO M3 YPOBHEH C(HOPMHPOBAHHOCTH
KOMIICTEHIIMI: BBICOKHI, TOBBIIICHHBINA, 0a30BbIi, HU3KUH.

Tabauna 3
OomenpodgeccuoHaIbHbIE/
YpoBenn npogeccuoHaJIbLHbIE
KOMIeTeHINH
Bricoknii OOydJaromuMcsi  YCBOGHa  B3aWMOCBSI3b  OCHOBHBIX
(OHCHKa «OTJIHUYHO», «321‘1T€HO>)) THOHATHUH JUCHUILUIMHBI, B TOM 4YHUCJIC [JIA PCIICHUA
po¢eCCHOHANBHBIX 3a/1ad.
OtBeThl Ha BOIIPOCHI OLIEHOYHBIX CpEeACTB
CaMOCTOSITENbHBL, HCYEPIIBIBAIOLINE, coJepiKaHue

BOIIPOCa/3a/IaHMsI OLICHOYHOT'O CPENICTBA PACKPBITO TOJTHO,
npodeccoHanbHO, TpaMOTHO. JlaHBl  OTBEeTHl Ha
JOTIOJTHUTENIbHBIE BOIIPOCHI.

OOyuaromumMmcsl POJIEMOHCTPUPOBAH BBICOKUH YPOBEHb
OCBOEHHS] KOMITETEHITNH

IToBeImEHHBIN ChopmupoBanbl B LEJIOM CHCTEMHbBIE 3HaHHMA H
(OLIEHKA «XOPOIIOY, «3aUTEHO) MIPEACTABICHUS 110 AUCLIUILINHE.
OTBeTsl Ha BOMPOCHI OIIEHOYHBIX CPEACTB TIOJHBIE,
IPAMOTHBIE.

[IponeMOHCTpHpOBaH TOBBIMIEHHBIH YPOBEHb BIAJICHUS
MIPaKTHYECKUMHU YMEHUSIMH U HaBBIKaAMH.

JonycTrMbl eIWHUYHBIE HETpyOble ONIMOKH IO XOXIy
OTBETA, B IPUMEHEHUN YMEHUI U HAaBBIKOB

BazoBwiii OOy4aromuiicss BIajeeT 3HaHUSAMH OCHOBHOTO MaTephal
(oTIeHKA YIOBIETBOPHUTEIHHOY, «3aUTCHO) Ha 6a30BOM YpOBHE.
OTBeTHl Ha BOMPOCHI OIECHOYHBIX CPEACTB HEIIONHEIE,
JOMYLICHBI CYyILIECTBEHHBIE OIIMOKHU.
[IponemoHcTpupoBaH  0a30BbI  ypOBEHb  BIaJICHUS
MPaKTHIECKUMH YMEHUSAMU u HaBBIKaAMH,

COOTBeTCTBy'IOH_[I/Iﬁ MHHHUMAJIBHO HCO6XOI[I/IMOMy YPOBHIO




Oo6menpodgeccuonaibHbIe/
Yposennb npodgeccuoHaJIbHbIE
KOMIIeTeHIIH
JUIsl petieHus! MpoecCHOHANBHBIX 3a1a4
Huzkuit JleMOHCTpUpyeT TIOJHOE OTCYTCTBHE TEOPETHUECKUX
(o1IEHKA «HEYIOBIETBOPUTEIHHO, 3HAaHUU Mmarepuaia JUCLUIUINHBI, OTCYTCTBHE
«HE 3aUTCHOY) IIPAaKTUYECKUX YMEHHUH U HaBBIKOB

[Tokazarenu ypoBHEH C(HOPMHPOBAHHOCTH KOMIIETCHIIMHA MOTYT OBITh M3MEHEHBI, JOMOJHEHBI W aJalNTUPOBAHBI K KOHKpPETHOW paboueit
porpamme JAUCIUIUINHBL.



2.2.2. Onucanue MKaJ ONeHUBAHUSA

B ®I'bOY BO «JAI'TY» BHeapeHa MOIYJIbHO-PEUTHHIOBas CHCTEMa OIICHKH Yy4eOHOM
JESTEIIbHOCTH CTYIACHTOB. B COOTBETCTBMM C 3TOH CHUCTEMOW TNPUMEHSIOTCS MATHOANbHAS,
nBajaTruOanbHas U cTobaabHas KAkl 3HAHWN, YMEHUH, HABBIKOB.

IIxaJjbl onleHUBaHUSA
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% Kpurepun oneHuBaHusA
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[loxa3bIBaeT BEICOKHI yPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHITHH, T.€.:

o

X | — MPOAEMOHCTPUPYET TIyOOKOE U MPOYHOE YCBOCHHUE MaTepHaa;
o 3 Y — HCUEepBIBAIONIE, YETKO, MOCIEAO0BAaTENIbHO, TPAMOTHO W JIOTHMUYECKU
A A A m CTPOMHO M3J1araeT TEOPETUUECKUI MaTepuai,
E g E g — TMpaBUJIBHO POPMUPYET OMpPEICICHHUS;
E é E é Eé — JIEMOHCTPUpPYET YMEHHsS CaMOCTOATENbHON pPaboThl C HOPMATHUBHO-
= = E o i i
S = S = S8 MIPaBOBOI TUTEPATYPOH;

—  yMEET JIeNaTh BBIBOJBI 110 M3J1araeMOMy MaTepuay.

Yo | vy v = eeT Jena 0 0 M3J1araeMo arepua

™ 3 [Toxa3zpiBaeT JOCTATOYHBIN YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETSHIINH, T.€.:

' . — JEMOHCTPHPYET IOCTaTOYHO IIOJIHOE 3HAHUE MaTepuaja, OCHOBHBIX
< w = TEOPETUYECKUX MOJIOKEHUI;
! IR IR — JIOCTaTOYHO TIIOCJIE€JOBATENbHO, TI'PaMOTHO JIOTHYECKH CTPOMHO
% % % H3JIaraeT MaTepual,
g é S é g é —  JIEMOHCTPUPYET yMEHHsI OPHMEHTHPOBATHLCS B HOPMAJILHOM JIMTEPATYPE;
s ) s _
< g 2 g 2 g yMeeT [enaTh AOCTaTOYHO OOOCHOBAHHBIC BBIBOIBI IO H3JIaracMoOMy

Marepuaiy.

[Toxa3zbpiBaeT MOPOTOBHIN YPOBEHH CHOPMUPOBAHHOCTH KOMITETEHIIUH, T.€.:

= g = —  JIEMOHCTPHUpPYET 00lIee 3HAHUE U3y4aEMOI0 MaTEPUAIa,;
sl s} sl
QE E » QE n —  HCIBITBIBACT CCPbE3HBIC 3aTPpydHCHU npu OTBETax Ha
= £ o £ 8 JIOTIOJHUTENLHBIE BOIIPOCHL;
S g B =
3 3 g 3 s —  3HAeT OCHOBHYIO PEKOMEH/IYEMYIO JINTEPATYPY;
m o
OE S § — § 2 — yMEEeT CTPOUTh OTBET B COOTBETCTBMU CO CTPYKTYPOM H3J1araeMoro
—
23] 8 g2 Marepuaa.
X \© AN X ©
Sz |28
~ 1 ~ 1 ~ 1
A A A CraButcs B ciryyae:
o o o .
= = = —  HE3HaHWs 3HAYUTENILHOM YacTH IPOrPAMMHOIO MaTepUaa;
E E E —  HE BIIAJICHUS MOHATHIHBIM aIiapaToM JAUCIUILIHHEI,
E_ a a — JIONYIIEHUsI CYMIECTBEHHBIX OLINO0K Ipu H3JI0KECHUHN yqe6Horo
é é @ é o Marepuana;
% s % E % E — HEYMEHME CTPOMTH OTBET B COOTBETCTBUM CO CTPYKTYPOM M3J1araeMoro
2 g o= > — HEYMEHHME JIeJIaTh BBIBOIbI 110 U3JIaraéMoMy MaTepHay.
T | T e
I I I




3. TunoBble KOHTPOJIbHBIE 32]aHUSl, HHbIEe MATEPHAJIbI M MeTOANYECKHE
peKoMeHIaluH, He00X0AuMBbIe /1JIs1 OLeHKH c()OPMHUPOBAHHOCTH KOMIIETEeHIM I
B npouecce ocsoennsi OIOII

3.1. 3ajanus ¥ BONPOCHI JIsI BXOJHOTO KOHTPOJIS

1. OcHoBHBIE THIIBI HU(POBBIX YCTPoicTB. OnrcaHue U 00JIaCTH TPUMEHEHHS.

2. bazoBble oruueckue eMeHThl. Tadauipl HCTUHHOCTH. JluarpaMmmbl paboThI.

3. Acunxponssie RS-tpurrepsl. Cxema. Tabmuna nctuHHOCTH. J{narpaMmbl paOOTHI.
4. ITocnenoBarenbHble U MapaJyienbHble peructpbl. Cxemsl. /lnarpaMmel paboTHI.

5. [Monnenii nBonyHBIM cymmarop. Cxema. Tabnuiia HCTUHHOCTH.

6.ludparps! u gemmdparopsl. Cxemsl. IpuHimn paboThI.

7. Cymmupytromuid cueTunk. Cxema. JlmarpaMmer paboThI.

8. Beruuraronuii cuetdank. Cxema. JluarpaMMbl paOGoTHI.

9. YHuepcanbHbiil peructp. Cxema. [Ipuaimn paboTsl.

Kputepuu oneHku pe3yjbTaToB BXOAHOI
KOHTPOJILHOM padoThI:

- OLIEHKA «OTJIMYHO»: IPOJEMOHCTPUPOBAHO TPAMOTHOE ITOCIIE0BATEIBHOE PEIICHHUE 3aj1au
(3amaHuii) TMpU TPaBHIBHO BBIOPAaHHOM anropuTMe. J[aHbl BEpHBIE OTBETHI HAa BCE BOMPOCHI U
ycioBus 3a1a4 (3ananuii). [Ipyn He0OXOAMMOCTH ClIeTIaHbl TOSICHEHUS M BBIBOJIBI (COIEpKATEIBHBIC,
JIOCTaTOYHO TOJHbIE, MPaBUIbHBIC, YUUTHIBAIONIUE CENU(PUKY MPOOIEMHON CUTyallMd B 3ajJaye
WIH ¢ He3HAYUTEIbHBIMH OINOKaMU );

- OIICHKa <«XOpOIIO»: TPaMOTHOE IOCJIeI0BaTeIbHOE pelIeHrne 3a7ad (3aJaHuii) mpu
MpaBUILHO BBIOpaHHOM anroputMme. OJIHaKO, OTBEThl HA BOMPOCHI M YCIOBHUA 3a1ay (3aJaHUil)
coJlepKaT He3HAYUTeIbHbIe OMMOKU. [l0osicCHeH s U BBIBOIbI OTCYTCTBYIOT UJIH JIaHBI HEBEPHO;

- OLICHKA «YJOBJICTBOPUTEIBHO». OOYyUYaIOIIMICS OpPUEHTUPYETCS B MaTepuayie, HO
NPUMEHSET €ro HEBEPHO, BBHIOMPAET HEMPABWIBHBIA alNTOPUTM pElIeHUs 3aaad (HEeBEpHbIE
WCXOJIHbIE JaHHBbIC, HEBEpPHas IIOCJIEIOBATEILHOCTh pEIICHUST U Jp. OIIMOKH), JJOIYyCKaeT
BBIUMCIUTENbHBIE OMUOKU. [10sICHEHNS 1 BBIBOJIBI OTCYTCTBYIOT UJTH JIaHBI HEBEPHO;

- OLIEHKa «HEYJOBIETBOPUTEIBbHO»: 0O0ydaromuiicss ciabo OpUEHTHpPYETCsl B MaTepHalle,
BLIOMpAET HENpPaBWIBHBIM  QITOPUTM  PEIICHUs, JIOMYCKaeT 3HAYUTEIbHOE KOJIWYECTBO
BBIYHCITUTENLHBIX OMUOOK. [T0SICHEHHS ¥ BBIBOJIBI OTCYTCTBYIOT.

3.2. OueHo4HbIE CPeCTBA M KPUTepUH chOPMUPOBAHHOCTH KOMIETEHIIU A

3.2.1. Keiic-3aganue no reme/pasaeny «Tema 4. O01mme npuHIMIIBI OPraHU3AL UM
Bo/a/BbIBOIa. O0MeH TaHHBIMH B NMapa/liieJbHOM Koae. CHHXPOHHBIH MocjIe10BaTeIbHbII
00MeH. ACMHXPOHHBIH MOCJ1e10BATEIbHbII 00MEH.»
«CYNTHIBAHMIO CHTHAJIA C BHEIIHEr0 YCTPOHCTBA »
* Bpewms BoinonHeHus 45 MUH.
* [Ipeanonaraer paboTy B MaJbIX TPyIIax.

Keitic-3amanue

1.3amannie MO CYNTHIBAaHUIO CUTHAJIA C BHENTHETO YCTPOMCTBA

[{enb paboTel: U3y4nTh METO/I CUYMTHIBAHUS CUTHAJA C BHEIITHETO YCTPOICTBA.
3agaun:

1. V3yuuTh npeaoCTaBICHHYIO AIEKTPUUYECKYIO CXEMY.

2. IMogoOpaTh HEOOXOAMMBIE KOMITOHEHTHI.



3. CoOparp muaty Jyisi TPOBEPKH PadOTHI CIIEAysl MPETOCTABICHHOM JIEKTPUUCCKON CXEMeE.
4. V3y4uTh CUTHAJIbI, UCIIOJIb3YEMBIE [l YIPABIEHUS CEPBOIIPUBOIOM.

5. Hanwmcatp nmporpamMmy, Ha y100HOM JIJIsl CTYA€HTa MUKPOKOHTPOJIIEPE, TTO3BOJISIOLIYIO
CUHMTHIBATH CUTHAJ C CEPBOIPHBO/IA, HA KAKOW YTOJI TOBEPHYT CEPBOMPHUBO U OTOOPA3HUTH
MOJIy4YEHHBIE JJAHHBIE C IIOMOIIIbIO CBETOAHOIOB.

6. IlomyuuBmmiics pe3ynpTar TpeOyercs oQOpMUTH B OTYET M CAATh MPETOAABATEINIO HA
MIPOBEPKY.

2. 3ajgaHue 1o nepeaayr CUrHajia Ha yrpaBJisieMoe YCTPOHCTBO

Lenb paboTe: U3yunTh METOM yIpaBICHUS BHEIIIHUM YCTPOWCTBOM C IMTOMOIIBI0 CUTHAJIOB.
3amaun:

1. V3yuuTh npeaoCTaBICHHYIO AIEKTPUUECKYIO CXEMY.

[TogoOpaTh HEOOXOAMMBIE KOMITOHEHTHI.

Cobpatp muaTy aisi TPOBEPKU pabOTHI CEMys IMPEIOCTABICHHOM SJIEKTPUUECKOHN cXxeMme.
N3yunTh CUTHANBI, UCTIOJIB3YEMbIC TSl YIIPABIICHUS CEPBOIIPUBOIOM.

Hanucats mporpammy, Ha yA0OHOM IS CTYIEHTAa MUKPOKOHTPOJIIEPE, TTO3BOJISFOIIYIO
nepeaaBaTh CUTHAMI JIsl YIPaBICHUSI CEPBOMIPUBOIOM, KaXKIasi KHOIKA JOJKHA YIIPABIISTh
MMOBOPOTOM Ha pa3HbIC YTJIBI.

6. IlonyuuBmwmiics pe3ynbTaT TpedyeTcs opOpMUTH B OTYET M CIOATh MPEMOJaBaTEIO Ha
MIPOBEPKY.

Nl

Kpurepun onieHkn ypoBHS C(OPMHUPOBAHHOCTH KOMITETEHIIMN TIPU PEIICHUH KeiC-3aJaHHs:

- OLICHKA «OTJIMYHO»: B MPOLIECCE PEeIIeHUsI IPOOJIEeMHOM CUTyalluu IPOIEMOHCTPUPOBAHBI
riryOOKHMe 3HaHUS JUCUUILUIMHBI, CYIIHOCTH MPOOIEMBI, B3aNMOCBSI3U PACCMATPUBAEMBIX MTPOIECCOB
U sBiieHnH. OTBETHI U NPEAJIOKEHHBIE PELICHHS JIOTHYECKH IOCIEA0BaTENbHbBIE, CONEPIKATEIbHBIE,
MIOJIHBIE, TPaBWIBHBIE U KOHKpETHBIE. [ paMOTHO M MONHO c(HOpMYyTHpPOBaHBI BCE OOOCHOBaHUS;
U3JI0KEeHWEe MaTepHaja JIOTUYHO, TPaMOTHO, 0e3 OIMOOK; 0Oydarouuiics NEeMOHCTPUPYET CBA3b
TEOPHH C NTPAKTHKOM;

- OLICHKA «XOpPOLIO»: ITOKa3aHbl TBEPIABIE M JOCTATOYHO TIOJHBIE 3HAHWS MaTepuana
TUCHUTITUHBL. OTBET COACPKUT HE3HAUYUTENIbHBIC OIIMOKH, OJHAKO, B IEJIOM, OOYyYarOIIHICS
JEMOHCTPUPYET MPAaBUIIBHOE NTOHUMAaHUE CYIIHOCTH U B3aUMOCBS3H PACCMaTPUBAEMBIX IIPOLIECCOB
U SIBJICHUH; 1aeT IpaMOTHbIE OTBETHI HAa MIOCTaBJICHHbBIE BONPOCHI B Kelice, 000CHOBBIBAET PUHATOE
pelIeHue;

- OLIEHKA «YJOBJIETBOPUTEIBHO»: PACCYKIEHUS OOy4arolerocsi MOBEPXHOCTHBIE, ciaboe
BJIaJIeHHE NPO(eCcCHOHANBHON TEPMUHOJIOTHEH, HE CBSI3BIBAET TEOPHIO C MPAKTUKOM, pacCy X IeHHUs
HEJIOTMYHBI, pellieHue He 000CHOBAHO JIMO0 MPEASIOKEHUS HE PACKPBIBAIOT CYTh MPOOIEMBI;

- OLICHKA  «HEYAOBJIETBOPUTEILHO»: MIPEANPUHATA TIONBITKA pelIeHUs] MpoOIeMHON
CUTyalluu, OTBET HEBEPEH, AOIYIIEHbl KPUTHYECKHE OIIMOKM B PEIIEHUH, OTBET IOKA3bIBAET
HEMOHMMaHue OOy4aroIMMCsl CYTH BOIIPOCa, HE3HAHHWE TEOPHUH, HEYMEHHME CBA3aTh TEOPHIO C
IIPaKTUKOM.

3.2.2. KonTpoabHasi pa6ora no teme/pasaeny «Tema 5. Opranu3anusi npepbiBanuii B
MHKPOIPOLECCOPHBIX CHCTEMAX»
KoMmuiekT 3a1aHuii 111 KOHTPOJIbHOM padoThI

* Bpems BoimonHeHUs 45 MUH.

* KonnuecTBo BapuaHTOB KOHTPOJIBHOM paboTHI - 2.

» KonmuecTBo 3a1anuii B K&KI0M BapHaHTE KOHTPOJIBHOM paboTHI - 2.
* ®opma paboThI — caMOCTOSITEIbHASL, UHANBUIYaIbHAS.

10



BapuanT 1
3ananue 1. Jns kakux 1neneil IpUMEeHSI0TCs IPEPhIBaHUS B MUKPOKOHTPOJUIEPHBIX CHCTEMAX
yrpaBJiieHus ?

3ananue 2. OnuIIKUTe PErucTpPhbl, KOTOPHIE IPUMEHSIFOTCS JIJIs YIIPABIICHUS 3alIpOCaMU Ha
MpEepbIBAHUS.

Bapuant 2
3ananue 1. Kakum crioco60M MUKPOKOHTPOJIIEP ONpeAesisieT IPUOPUTET 00CITy>KUBaHHs 3apoca
Ha npepbiBaHue?
3amanue 2.Kakue daaru BHOCSITCS B CJIOBO COCTOSIHUSI TPOTPaMMbI?

Kputepun oneHku ypoBHS CHOPMHPOBAHHOCTH KOMIIETCHIMH IPU  IPOBEICHUH
KOHTPOJIBHOH paboThI:

- OLICHKA «OTJIMYHOX»: MPOAEMOHCTPUPOBAHO IPAMOTHOE MOCIICA0BATEILHOE PEIICHHE 33124
(3amaHuil) TpU MPaBUIIBHO BBIOPAHHOM anroputMe. JlaHbl BEpHBIC OTBETHI Ha BCE BOIPOCHI M
ycioBus 3a1a4 (3aaanuil). [Ipu HE0OXOIMMOCTH CIeNIaHbl OSICHEHHS M BBIBOJIbI (CO/IEPKATEIIbHBIC,
JIOCTaTOYHO IOJIHBIC, TPABHJIbHbBIC, YYUTHIBAIOIINE CHEHU(DUKY MPOOIIEMHON CHTyallud B 3ajade
WM C He3HAYUTEIbHBIMH OLINOKAMH);

- OLICHKA «XOpOLIO»: TIPaMOTHOE IIOCIEOBAaTEIbHOE pelIeHUe 3agad (3agaHuil) IIpH
NpaBWIBGHO BbIOpaHHOM anroputMe. OHAaKO, OTBETHl Ha BOIPOCHI M YCIOBHS 3a1ad (3aTaHMil)
COZIepIKaT He3HAYMTENIbHbIC OIUOKH. [10sICHEH S 1 BBIBO/IBI OTCYTCTBYIOT WJIM JIaHBI HEBEPHO;

- OLICHKA «yJOBJECTBOPUTEIBHO». O0Oyd4aloliuiics OpHEHTUPYETCs B Marepuaie, HO
NPUMCHSET €ro HEBEPHO, BBIOMPAET HEMPABWIIBHBIA AITOPUTM pEIICHUs 3a7a4 (HEBEpHBIC
UCXO/IHbIC JaHHbIC, HEBEPHAs [OCIICNOBATECIbHOCTh PEIICHUS M Jp. OIIMOKH), JOIyCKaeT
BBIYHCIIUTENIbHBIC OIIMOKHU. [10SICHEHNUS ¥ BBIBOJIBI OTCYTCTBYIOT WJIU JITaHBI HEBEPHO;

- OLICHKa «HEY/OBIICTBOPHTEIILHO»: O0OYyYaIOIIUiics c1ab0 OPHEHTUPYETCS B Marepuale,
BBIOMpACT HENPABUWIBHBIA  QITOPUTM  PEUICHUS, JONYCKAeT 3HAYUTEIbHOE KOJHMYECTBO
BBIYMCIUTENILHBIX OMIHOOK. [10SICHEH S ¥ BBIBOIBI OTCYTCTBYIOT.

3.2.3. Tect Nel2 no teme/pasaeny «Tema 3. MukponpoueccopHbie CHCTEMbI»
* Bpems BBIOJHEHHUS 5 MUH.
* KonuuectBo BonpocoB 7 .
* ®opma paboThI — cCaMOCTOSITENbHASL, MHANBUyalIbHAS.

1. OcHOBHBIE GYHKIIMU MUKPOIPOLIECCOPHON CUCTEMBI CBOAATCS:

a) K 00paboTKe MOCIeI0BATEIHHOCTH KOMAH/T,

0) K 0OOMeHY JaHHBIMH MEX/1y LIEHTPAIbHBIM ITPOLIECCOPOM U BHEIIHUMH YCTPOHCTBAMY;

B) K IPUEMY JIaHHBIX (MH(POpPMAIH) OT BHEIIHEr0 YCTPOHCTBA, X 00pabOTKE C MOMOIIIbIO
MHUKpPOIpOIleccopa U Bbllaue pe3ynbTaTa 00pabOoTKH Ha BHEIIHEE YCTPOHCTBO;

I') K BblJaue ajipeca siueeK MaMaTy B HIMHY aJipeca U CUTHAJIOB YTEHUS (3aIMCH) B HIMHY
yIpaBJICHUS;

1) K 0OOMEHY C MCIIOJIb30BaHUEM PEXXHUMA MPSIMOTO JTOCTyNa K MaMsITH, KOTOPBIN pean-
3y€eTCsl C IOMOIIBIO0 KOHTPOJUIEPA MPSMOTrO TOCTyIa K IaMsTH.

2. OcHOBHBIE QYHKILIMHU IpolLEccopa:

a) BBIOOpKA KOMaH 1 U3 MaMATU U UX Jemudparus;

0) BBIIIOJTHEHHE OTIEpALIUi, TPETyCMOTPEHHBIX €r0 CUCTEMOM KOMaHI;

B) MPUEM JAHHBIX U3 ONEPaTUBHON MTAMSTH, BHITIOJTHEHUE HAJl HUIMU apU(METHICCKHX,
JIOTMYECKUX U JIPYTUX ONepalyii, orpeessseMbIX KOJJOM KOMaH/Ibl, M Nepeaaya 00paboTaHHBIX
JAaHHBIX BO BHEUIHHE YCTPOICTBA WU MaMsITh;
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r) GopMHpOBaHUE aipeca KOMAH]] MU JaHHBIX, XPAHALIMXCS ONEPaTUBHOMN MaMSATH;
1) BpeMEHHOE XpaHEeHUE Pe3yJIbTaTOB BHIIIOJHEHHBIX ONEpaluii, aapecoB, GOPMHUPYEMBIX
CUTHAJIOB COCTOSIHUA U APYTUX aHHBIX.

3. Peructper W u Z 8-pazpsinaro mporeccopa:

a) OCYHIECTBIISIOT KOPPEKIIHIO P CYMMHUPOBAHUH JECATHUYHBIX;

0) GDUKCHPYIOT PE3yNIbTAT BHIMTOTHEHHUS HEKOTOPHIX apH(PMETHUECKUX U JTOTHICCKIX
oneparnuii;

B) XpaHST BTOPOH M TPETU OANT KOMaH/IbI,

T') SIBIISIFOTCS TPOTPAMMHO JIOCTYITHBIMU;

1) 00ecreyrBaloT BBIIOJIHEHNUE B IPOrpaMMe YCIOBHBIX IIEPEXOI0B.

4. MarucTpanbHas CTPyKTypa IpeACTaBiIsIeT co0oi

a) Ha0Op (PYHKUIMOHATIBHBIX MOJYJICH;

0) CTPYKTYpY, B KOTOPOH MCIIOJIB3YIOTCSI KOHTPOJUIEPHI IUH VIS peau3anuu
NPUOPUTETHBIX OTHOUICHUH MPH 0OpaIeHNH K MaruCTpay;

B) CTPYKTYPY B KOTOPOH IOJIOBUHA MOJYJIEH MOJIKITIOYEHBI K MaruCTpajy;

I) CTPYKTYpPY B KOTOPOI BCE MOJYJIH MOAKIIIOYSHBI K MaruCTPaJIH;

) CTPYKTYPY B KOTOPO 4acTh MOJAYJICH MOJKITIOYESHBI K MaruCTPAIIH.

5. CKOpOCTHBIE XapaKTEPUCTUKU MarucTpaid MUKPOIIPOLIECCOPHOM CUCTEMBI YIIy4IIaeT:
a) ctpoba ureHus #Ur;

0) ctpoba #4TYBB — urenue u3 ycrpoiicrsa BB (BBoga/BbiBOMA);

B) ctpo6a YtIIII — yTeHue nporpaMMHON NaMsITH;

r) cTpoba 3anucu #3n3d (3anuck Mo 3aHeMy (PpoHTY);

) #4tYBB — urenue u3 ycrpoiictea BB (BBoga/BriBO/IA).

6. 1ns1 5 hexTuBHOTO yrpaBiieHUs] yCTPOUCTBAMH B PEaTbHOM BPEMEHH
MHUKPOIPOLIECCOPHBIE CUCTEMBI I0JIKHBI 00E€CIIEUUTh BBITOJIHEHHE TaKUX (PYHKIUN KaK:

a) MO/ICYET KOJMYECTBA UMITYJIbCOB BHYTPEHHETO CUTHAJIA HA 33JJaHHOM BPEMEHHOM
WUHTEPBAJIE;

0) popmMupoBaHuEe UMITYJIBCOB (METOK PEAIBHOTO BPEMEHH ) Uepe3 3a/IaHHbIE HHTEPBAJIbI
BPEMEHUY;

B) U3MEPEHHE JUINTEIHLHOCTH BHYTPEHHETO CUTHAJIA C 33JaHHBIM JIOTHYECKUM YPOBHEM;

r) GopMHpPOBaHKE UMITYJIbCHOTO BXOJJHOT'O CUTHaJIa ¢ IPOTrpaMMHUPYEMBIMHU YaCTOTOH U
KO3 (HUIIMEHTOM 3aM0IHEHUS (CKBaKHOCTHIO);

1) hopMHUpOBaHHME CUTHAJIA 33JaHHOTO JJOTMYECKOT'0 YPOBHS C MPOrpaMMHUPYEMOit
3a/1ep>KKON OTHOCUTENILHO BPEMEHU U3MEHEHUS! YPOBHSI BBIXOJJHOTO CUTHAJIA.

7. [Anst oOMeHa TaHHBIMU MEX/1y BHEITHUMHU YCTPOHCTBaMU MaMATH U OCHOBHOM
(onmepaTHBHON) MaMATHbIO MUKPOIIPOLIECCOpa:

a) UCTOJIb3YyeTCsl MPOrpaMMHBIH cr1ocob 0OMeHa;

0) UCIIOJIB3YIOTCS TPEPBIBAHMS;

B) MCIIOJIb3YETCS alapaTHbIi criocod oOMeHa;

I') ucnoJyipb3yeTcs npsaMoit noctyn k namsta (I1111);

1) UCTIOJIb3YyeTCsl HeMOCPEACTBeHHBIN qocTyn K mamsatu (HAIT).

OtBer

1 2 3 4 5

KpI/ITCpI/II/I OLICHKHU YPOBHA C(bOpMHpOBaHHOCTI/I KOMIIETCHITUIH IIpU BBIITOJIHCHUHU TCCTA:
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Orenka INokaszarenu*
OTInYHO 85-100%
Xopol1o 70-84%
Y 10BJIETBOPUTETHLHO 56-69%
HeynosnersopurensHo MeHee 56%

* - % BBIIOJIHEHHBIX SaﬂaHI/Iﬁ oT 06mero KOJIN4YCCTBA Sa,I[aHI/Iﬁ B Tecte. Ilokazarenn 3aBUCAT OT

YPOBHS CJIOKHOCTU TE€CTOBBIX 3aJaHUM.
3.2.4. YcrHblii onpoc 1o Teme/pasaeny «Tema 2. ApXuTeKTypa MUKPOIIPOLECCOPOB)

» Comepkut 2 BOmpoca.
» dopma ompoca — GPOHTABHBIN/MHANBHTYaTbHBIH/KOMOUHUPOBAHHBIM.

3aanus K yCTHOMY OIPOCY

1. IlponieccopHoe SApo U MaMATh MUKPOKOHTPOJUIepoB. CUcTeMa KOMaH/ PoLeccopa.
2. OyHKIUU YCTPOUCTB MarucTpaiu. AJpecanus ornepaHioB U perucTpbl Iporeccopa.

Kputepun onieHkn ypoBHS c(OPMHUPOBAHHOCTH KOMITETEHIIMIA JJIs1 YCTHOTO OIpOca:

- OLICHKA «OTJIMYHO»: OO0YYAIOIIMMCS JaH TOJHBIA, Pa3BEPHYTHIH OTBET HA MOCTAaBJICHHBIN
BOIIPOC; B OTBETE IIPOCIEKMUBACTCA 4YETKas CTPYKTypa, JIOTHYECKas I0CIEeJ0BaTEIbHOCTS,
OTpaKalollas CYIIHOCTh PACKPBIBAEMBIX MOHATUM, TeOpui, sBIEHUI. 3HaHHE MO IUCLUILIMHE
ACMOHCTPHUPYIOTCS Ha (bOHe IIOHUMAaHusA €ro B CUCTEMC I[aHHOf/’I HAaYKH U MCKAUCHUIIMHAPHBIX
cszeil. OOyuaromuiicss BiajieeT TePMUHOJIOIHEH, CIIOCOOEH MPUBOAMTH IPUMEPHI, BHICKa3bIBAET
CBOIO TOUKY 3pEHUS C OTIOPOIl Ha 3HAHUSI U OIIBIT;

- OLIEHKA «XOPOILO»: 00YYalOUIMMCS JJaH IOJIHBIN, Pa3BEPHYTHI OTBET HA IMTOCTAaBJICHHBIN
BOIIPOC, MOKAa3aHO YMCHHUC BBIACIIATH CYHICCTBCHHBIC WM HCCYHICCTBCHHLIC INMPHU3HAKU, IMMPUIUMHHO-
clleZICTBEHHbIe CBs3U. OTBET JIOTMYEH, BBICTPOEH, HO COBEpIIEHbl eAMHMYHble omMOku. He B
TTOJTHOM MECpE BJIAACCT 3HAHHUAMHU 110 Bceit JUCHUITIINHEC. I[aHI)I OTBEThI Ha AOIIOJIHUTCIBHBIC,
HOSICHSIOIINE BOIIPOCHI;

- OIICHKAa  «YyJIOBJIIETBOPUTEIHHO»: OTBET HA BOMNPOC HE TOJHBIA, C OMIHMOKaMU.
OOyuaromuiics myTaercss B JeTalsdX, C 3aTpyAHEHUEM MOJb3yeTcsl NpoQecCHOoHaTbHOM
TepMuHOJNOTHEeH. ECTh 3aMedaHuss K TIOCTPOCHHIO OTBETa, K JIOTHKE M TIOCIEIOBaTEIbHOCTH
u3noxeHus. He oTBeyaeTr Ha JOMOJHUTEIbHBIE BOIIPOCHI;

- OLIEHKA «HEYIOBJIETBOPUTEIBLHO». OTBET INPEACTABISIET COOON pa3pO3HEHHBIC 3HAHUA C
CYIIECTBEHHBIMH OLIMOKAMU IO BOIPOCY, HPUCYTCTBYET (HparMeHTapHOCTb, HEIOIMYHOCTb
uznoxxeHus. OOydvaromuiics HE OCO3HAEeT CBSA3b OOCYKIAeMOro BOIpOCa C JIPYITMMH OOBEKTaMHU
JMCLUIUIMHBL, peub HErpaMOTHasl, He MCIOJb3yeTcsl MpodeccuoHanbHas TepMUHONOrusa. OTBeTh
Ha JOMOJHUTCIIBbHBIC BOIIPOCHI HE JJaHbI NJIM HEBCPHBIC.

3.2.5. Dcce mo Teme/pazaeny/nucuuNINHe
«Tema 3. Mukponpoueccopubie cucrembl. OpraHu3amusi MHKPONPOLECCOPHBIX
CHCTEM. Tunossble CTPYKTYPHI MHKPOINPOLECCOPHBIX CHCTEM. Marucrpanu
MHKPOIPOLECCOPHBIX cucTeM. OpraHu3zanusi NPOCTPAHCTBA MNaMATH W BBO/Ja/BbIBOJA.
KonTpoJsuiep npsiMoro 10cryna K namMmsiTu.»

» Konuuectso tem 10.
» dopma pabOTHI — CAMOCTOSTENbHAS, HHANBUIYaIbHAS.

Temnbl 2cce
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1. MukpokonTposuiepsl Microchip mi1st IoT ¢ BO3MOXKHOCTBIO OJIKIIOUEHHUS K 00JIaUHBIM
cepBHCaM.

2. TexHonorust co3nanus OecipoBOIHOM ceTr Ha Moy isix MBee 868 MI 1.

3. Mcnonp3oBanue 00Ia4HON TEXHOIOTUY ISl PEATH3AIMU CIOKHBIX IPOEKTOB HA
0a3e MUKpoKkoHmpoiepa myTeM IepepacipeieieH s BBIMUCIUTEILHON HATPY3KU MEXKITY
MHUKPOKOHTPOJIIEPOM U 00JIaKOM.

4. TexHOJOrMHM 3alIMTHI K 0€30IIACHOCTH BCTpanBaeMbIx crcreM kommanuu STMicroelectronics
B MUKpOKOHTposuiepax. Co3nanue npuiiokeHuil ¢ momounsio pynkuuu TrustZone siumpa ARM
Cortex-M33 , rae TpebyeTcst BBICOKHI YPOBEHB 3alIUThI IPOTPAMM.

5. Mukpocxema SOC BlueNRG-LP co BctpoeHHbIM MEKpOKOHTpOILIepoM Cortex®-
MO+ u npuemoniepenarunkom BLE.
6. [IpakTrueckoe ucnonb3oanue AL B mukpoxonTpoiepax AVR-DA u AVR-DB ot Microchip

7. PagnoyacToTHas MUKpOCXeMa, 00bEIUHSIONIAs Ha OJTHOM KPUCTAJLIIE MUKPOKOHTPOJLIEP U
npuemonepenaTank oosbmoi napHOcTH LoRa/(G)FSK/(G)MSK/BPSK-nuana3ona ot 140 g0 960
MI 1.

8. [lpaktnyeckas peanmzanus natepdeiica CAN FD B mukpokontpoiuiepax STMicroelectronics.

9. Mukpooxkutposiepsl STM32L5 - ¢uiarman B cerMmeHTe MUKPOKOHTPOJIIIEPOB € MANbIM
9Hep2onompeobIeHUeM.

10. Dxocucrema STMicroelectronics ans paboTsl ¢ MUKpOKOHTposuiepamu STM32, co3nanue
npoekrta Ha 6a3e STM32G4 ¢ moaKIIFOYeHnEeM JTaTINKOB.

Kpurepun onieHkn ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHIIMIA TIPU TIPOBEPKE dcCe:

- OLICHKA «OTJIMYHO»: CoJepkaHue paboThl MOJHOCTbIO COOTBETCTBYET TeMe. Tema riy0oko
N apryMCHTHUPOBAHO pacCKphbITa. Hcnonp3oBaHbl JAOINOJIHUTCIIbHBIC MAaTCPHAJIbI, HCO6XO}II/IMLIC JJIsA
ee ocBerleHus. PaboTa cTpykTypHO BblAEp)KaHa. MBICIN W3JI0KEHBI JIOTHYECKH, MTOCIIEI0BATEIbHO,
CTUJIMCTUKA COOTBETCTBYCT COACPKAHUIO. dakTHueckue OIINOKH OTCYTCTBYIOT. 3aKiroueHue
COJZIEPKUT BBIBOJBI, JIOTUYHO BBITEKAIOIINE U3 COAEPKAHUSI OCHOBHOM 4acTH;

- OLICHKA «XOpPOIIO»: TEeMa 3CCe JOCTaTOYHO MOJHO M YOEIUTENIBHO pacKpbITa, €CTb
HE3HAYUTEIIbHBIE 3aMeuaHus. MCcronb30BaHO TOCTATOYHOE KOIMYECTBO UCTOYHUKOB U JINTEPATYPHI.
TexkcT W310KEH JIOTMYECKH, CTPYKTypa BbIIEpkKaHA, MCIOJb30BAaH JIMTEPATYPHBIA SA3BIK U
npodeccuoHangbHass TepMUHOJOTUSA. HenocTaTouHO MONHO JO0Ka3bIBaeTCs BBIIBUHYTBHIA TE3HC.
Nmerorcs CAUHUYHBIC (1)3KTI/I‘I€CKI/I€ HETOYHOCTHU. 3aKJIIOUeHNE COJACPKUT BBIBOJBI, BBITCKAIOUINC
U3 COAEPKaHHUs OCHOBHOM 4acTH,

- OLIEHKAa «yJOBJICTBOPUTEIBHO». TEMa 3CCE B OCHOBHOM pacKpbITa. JlaH BEpHBIM, HO
HEOAO0CTAaTOYHO HOJHBIN oTBeT. MEIOTCST OTKIIOHEHUS OT TEMBI, OTACJIIBHBIC OHII/I6KI/I, HETOYHOCTH, B
ToM uucie ¢akronoruyeckue. OOHapYKHMBaeTCsl HEAOCTATOYHOE YMEHHE JelaTbh BBIBOABI U
0000meHus. Marepuan u3jaraercst 10CTaTOYHO JIOTMYHO, HO UMEIOTCS OT/ENbHbIE HAapyLICHHUS.
BBIBOJBI HE MOTHOCTBIO COOTBETCTBYIOT COJAEPKAHUIO OCHOBHOM YacTH;

- OLICHKAa «HEYAOBIETBOPUTENBHO». TEMa JCCE IIOJHOCTBIO Hepackpwita. HM3moxkenue
HEJIOTUYHO, MHOTO  (DaKTOJIOTMYECKUX, PEUEBBIX, CTWIMCTHYECKUX U JAPYTUX OIIUOOK.
HpI/ICYTCTBYIOT MHOI'OYHCIICHHBIC 3aUMCTBOBAaHUA U3 HCTOYHUKOB. BBIBO)II)I OTCYTCTBYIOT 1100 He
CBSI3aHBI C OCHOBHOM 4acThiO pabOTHI.
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3aganust 1151 TEKYIIMX aTTeCTAMM

Texymue aTrecTanuy NpoBOJATCS B BUJE KOHTPOJIBHBIX padOT, COCTOSIIIUX U3 BYX YaCTEM:
YCTHOTO omnpoca (KOJUIOKBUyMa) /ISl TEOPETUUYECKUX BOIPOCOB U HEMOCPEACTBEHHO MHCbMEHHOU
paboThl (KOHTPOJIBbHOM paboThI) A MpaKTHUECKUX 3aaaHuil. [lomyckaercs BapuaHT 0ObeIUHEHUS
o0enx yacteil M NpOBENCHHE OJHOM NMHUCHMEHHON KOHTPOJBHOM paboOTBHl C TEOPETUUYECKUMHU
BONPOCAaMHU M NPAKTUYECKUMU 33JaHUAMH (3a7adaMu). B mocinenHem ciiyyae KpUTEpUH OLIEHKU
ypOBHS c(hOPMUPOBAHHOCTH KOMITETCHLIUH IPU MPOBEICHIH KOJUIOKBUYMa U KOHTPOJIBHON pabOTHI
paccMaTpuBarOTCs BMECTE.

3.2.6. KoHTpoJIbHBIE BONPOCHI /IJIsl IEPBOi aTTeCTAIIUN

[IpuHLKIT MUKPOTIPOTPAMMHOTO YIIPABIICHUS.

Crtpykrypa mpoieccopa.

OOmme cBepeHust 0 MUKponporeccopax. OCHOBHBIE TIOHSTHSL.

OcHoBHbIE BUBI QPXUTEKTYp MO (hopMaTaM HCIONb3yeMbIX KOMaH/I.

OcHOBHBIE BUIBI APXUTEKTYP MO CIIOCO0Y OpraHu3aIluy BEIOOPKM KOMaH]l M JIaHHBIX.
Mukpormnpoiieccopbl 0011Iero Ha3HaYSHUSI.

Crennanu3upoBaHHbIE MUKPOIIPOIIECCOPBI. MUKPOKOHTPOIIIEPHI.
Criennanu3upoBaHHble MUKpOTpoIieccopbl. LludpoBbie cUrHaNBHBIE IPOLIECCOPHI.
CtpykTypa U peXKUMBbI pa0OTHl MUKPOIIPOIIECCOPHOIN CUCTEMBI.

10 CtpykTypHO-(hYHKIIMOHATIbHAS OpTraHu3alus npoieccopoB. OCHOBHbIE PYHKIIMU U
COCTaB IIpoLeccopa.

CoNoR~LNE

3.2.7. KonTpoabHbIe BONPOCHI /IS BTOPOii aTTecTaluu

1. Peructpsl MmukpomnpoueccopoB. OO1ue cBeieHusl.
2. HeotHOpOIHOCTH pETUCTPOB.

3. Peructpsl qaHHBIX.

4. AnpecHble peruCTpBbl.

5. CnennanbHbIE PETUCTPHI.

6. Peructpsi 00111ero Ha3HAYEHUSI.

7. CerMEHTHBIE PETUCTPHI.

8. O6mume Bompock! ajpecarnui. HavanbHbIE CBEICHUS.
9. Pa3mernieHne qaHHBIX B MaMSITH.

10. 3aganue agpeca onepaHaa.

11. CpenctBa ampecanum.

12. Crioco0#1 asipecanuu.

13. HenocpeacTBeHHas ajgpecarusl.

3.2.8. KonTpoabHbIe BONPOCHI ISl TPeTheil aTTecTanun

1. MocnenoBarenbHbIN acuHxpoHHbIN HHTEpderic UART. Ocobennoctu paboThl
UART muxpokontposuiepa ADUCS845. Pacuet napameTtpoB cunxponnsanuu UART.
Oco0eHHOoCTH PECTaBIEeHNS TEKCTOBOM HH(OPMALINH.

2. Taiimepbl. CriocoObI H3MepeH s BpeMEHHOT0 WHTepBaa. Kiraccuaeckuit crmocoo.
Crnioco6 BxoaHOro 3axsarta. Criocod BBIXOJHOTO CpaBHEHUS. Moyl mpoLeccopa
COOBITHH.
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3. MUKPOKOHTpOJIIEP KaK BEIOMOE YCTPOUCTBO. MHUKPOKOHTpOIIEpHas ceTh. [IpoTOKOIBI
MOCIIeI0BATEIHLHOTO0 OOMEHA.

4.CerMeHTHBIE PErucTpbl MUKpoIipoLeccopoB. Heo6xoauMoCTh opranu3aiuy cerMeHTaluu
MaMSITH.

5. [Ipotokon SPI. Opranuszanus oomena. [Iporokon IC. O6mue ceeaenus. Ctpykrypa
unTepdeiica. Dopmat komauabl. [Ipunnun gyaknuonupoBanus. Apourpax. [Iporpammuas
peanu3anus npotokoiia. Buaer oomena. [Iporokon CAN. Obmue cBenenus. [IpuHinmb

oOMeHa. Tumbl kagpoB. ApOUTpax.

6.Peanuzamus [TI1. Cxema ITI1 o criocoOy 3axBara uKia.

7.0011Me TpUHITUITBEI OpraHu3aIuy BBoja/na. OCHOBHBIE CITIOCOOBI 0OMEHA JIaHHBIMU.

8.Taiimeps! u iporieccopsl coObiTuil. O0mue cBeerns. CTpyKTypHO-(yHKIMOHATBHBIE
ocobenHocTH. CTpyKTypa TUIIOBOTO TaliMepa-cueT4ynKa

9.IlocnenoBarenbHblil 0OMeH. [IpuHIMTIBI 0OOMEeHa. ACHHXPOHHBIN MOCIIEI0BATEIbHBIN
oOMeH. CHHXpOHHBIN MOce10BaTeNbHbBIN 00MeH. KOHTposuiepsl mocnea0BaTenbHOro
BBOJIa/BBIBOJIA.

10.Anpecanus agpecoB HHCTpyKiuii. OTHOCUTENbHAs aapecanus. [Ipsmas agpecarus.
Kocsennas Tabnudanas aapecanus. Peructposas aapecarusi.

3.3. 3ajganus 1Jisi IPOMEKYTOUYHOM aTTecTAllMH (IK3aMeHa)

3.3.1 KoHTposbHbIe BONIPOCHI M 32JaHUA /ISl IPOBEACHUS IK3aMeHa
1. ITpuHLIKIT MUKPOTIPOTPAMMHOTO YIIPABJICHHUSL.
2.CtpykTypa mpoiieccopa.
3. O6mue cBeaeHus 0 MUKporpoieccopax. OCHOBHBIC TOHSTHSL.
4.0OCcHOBHBIE BUJIB ADXUTEKTYP 1O opMaTaM HCHOIB3yEMBIX KOMAaH]I.
5.0cHOBHBIE BUBI QPXUTEKTYP MO COCO0Y OpraHM3alMy BHIOOPKHM KOMaHJ U JaHHBIX.
6.Muxpormnporieccopsl 00IIETO Ha3HAYEHUS.
7.Crienanu3npoBaHHblE MUKPOIIPOLECCOPBL. MUKPOKOHTPOJUIEPHI.
8.Crnenuanu3upoBaHHble MUKpoIporieccopsl. LlndpoBbie curHanbHble MPOLECCOPHI.
9.CTpyKTypa U peKUMbI pabOTHI MUKPOTIPOIIECCOPHON CHCTEMBI.
10. CrpykTypHO-(QyHKIHMOHATIbHAs OpraHu3aIys npoueccopoB. OCHOBHbIE (PYHKIIUH U
cocCTaB IpoLeccopa.
11. Peructpsl MukpomnpoueccopoB. O01iue cBeieHusl.
12. HeoqHOpOAHOCTD PETHCTPOB.
13. Peructpsl JaHHBIX.
14. AnpecHble perucTpsl.
15. CnenunanbHbIE PETUCTPBI.
16. Peructpsl 00111€T0 HA3HAYECHUSI.
17. CerMeHTHBIE PETUCTPBHI.
18. O6mwme Bompock aapecanui. HauanbHbIe CBEACHHUS.
19. Pa3menieHnuie 1aHHBIX B TaMSITH.
20. 3amanue aapeca onepaHja.
21. Cpencrsa agpecanu.
22. CriocoOBl ajipecarivm.
23. HenocpencTBeHHas ajpecariusi.
24. Tunbel MukponpoueccopHsix cucteMm. CocraB. HazHaueHne cOCTaBHBIX 4acTeil.
25. NaTerpupoBanHble cpesl pazpaboTku. CoctaB. OCHOBHBIE XapaKTEPUCTUKH.
26. CtpykrypHOe niporpammupoBanue. [Ipuamun. Cxema mpoeKTHpOBaHHUS.
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27. llpsamas aapecamusa. Perucrtpoas anpecanusi. KocBeHHass 1 KOCBEHHO-PETUCTPOBAS

azpecarusi.
28. ABTOMHKpEMEHTHAs U aBTOJICKPEMEHTHAas ajpecannsi. ba3oBas anpecanus.
29. TlocnenoBatenbHbIi 0OMeH. [IpuHIIIBI OOMEHa.
30. CHHXpOHHBIH MOCIIEI0BATEIbHBIN OOMEH.
31. KoHTposuiepsl MOCIe0BaTeIbHOTO BBO/1a/BBIBOIA.
32. MUKpPOKOHTPOJIIEP KaK BEJOMOE YCTPOKCTBO.
33. MK-cers. IIpotokoxn SPI. Ipotokosn I°C. TIporokon CAN.

KomMniereHun, nojiydyeHHble B pe3yJibTaTe 0CBOeHHsI MaTepuaJa 5-ro cemectpa: OIIK-

5.

3.3.2. DK3aMeHAIMOHHBIE OMJIEThI

MuHHUCTEpCTBO HayKHU U BhIcLIEro oopasosanust PO
OI'BOY BO «/larectanckuii ToCyapCTBEHHBIM TEXHUUECKUH YHUBEPCUTET»
Hucuurnnuaa MUKponpoueccopHble YCTPOUCTBA

Hampagnenue: 11.05.01 PaiiodJIEKTPOHHBIE CUCTEMBI 1 KOMILIEKCHI

Kadenpa TuOd Kypc 3 Cemectp 5

@axynprer: KTud

®opma 00y4yeHUsT OuHas

DK3AMEHAITMOHHbBIN BUJIET Ne 2
1. CrpykTrypHO-(DyHKIIMOHANbHAS OpraHU3aIys npoieccopoB. OCHOBHbBIE (PYHKIMH U

COCTaB IpoLeccopa
2. ABTOMHKpEMEHTHas U aBTOJCKpEMEHTHas anpecanus. bazoBas agpecarus.

Ox3amenaTtop Cemmisik A.U.

YTBepxaeHo Ha 3aceqannn Kadeapsr TuOD (mpotokos Ne9 ot 12.05.25)

3aB. kadenpoii; K.T.H. IOIEHT XazamoBa M.A.
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3.4. 3ajanus 15 NPOBEPKHU OCTATOYHBIX 3HAHUM
3.4.1. TeopeTn4yeckue BONPOCHI 1JIsl NPOBEPKH OCTATOYHbIX 3HAHUH

. [Ipsimas agpecarusi.

. PerucrpoBas anpecanus.

. KocBeHHast 1 KOCBEHHO-PETUCTPOBAs apecarius.

. ABTOMHKpPEMEHTHAs U aBTOJICKPEMEHTHAsI ajjpecariusi.
. bazoBas agpecarnus.

. [locnenoBarenpHbIN 00MeH. [IpuHIIUTIEI OOMEHA.

. CUHXpOHHBIH MMOCIEA0BaTEIbHBI 0OMEH.

. KoHTposuiepsl mocnenoBaTenbHOro BBOA/BBIBOA.
9.

MuKpoKOHTpOJUIEp KaKk BEIOMOE YCTPOUCTBO.

10. MK-certs.

11. ITporokon SPI.
12. Mpotokon I°C.
13. IIporoxon CAN.
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