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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-3 CrnocoOeH pemiath cTaHIapTHBIC 3a1a91 MPOPECCUOHAITBHON JEATEIFHOCTH Ha OCHOBE
UHPOPMALMOHHON 1 Oubmorpaduyeckoi KyabTyphl ¢ IPUMEHEHHEM HH(POPMaIlMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI U C Y4E€TOM OCHOBHBIX TpeOoBaHM HH()OPMALIMOHHON
0€30MacHOCTH
WJI-1 IToarorasnuBaet 00630pbl, aHHOTALMU, OUOIHOTrpaduIecKue CChUIKH, COCTABIISET
pedeparbl 1 MOATOTABIMBACT MyOIMKALUU C UCIIOIH30BAHUEM OMOIIMOTEYHBIX KAaTaJIOTOB U
uH(popmanuu u3 cetu MHTEepHET

2. OIIK-4 Cnocoben ydyacTBOBaTh B pa3pabOTKe CTaHJAPTOB, HOPM U IIPaBUJI, @ TAKXKE
TEXHUYECKOH TOKYMEHTAllUH, CBA3aHHOM ¢ MPO(eCcCHOHANBHOM NesTeIbHOCThIO
NJI-2 [Tpumensier cTanaapThl OPOPMIICHHS TEXHUIECKOH TOKyMEHTAIUN Ha Pa3InYHBIX
CTaJUAX KU3HEHHOTO LIUKJIa HH(POPMALIMOHHON CUCTEMBI
NJ1-3 Pa3zpabaThIBaeT 31€MEHTHI U pa3zelibl TEXHUYECKON JOKYMEHTALMH, OTHOCSIIHNECS K
Pas3JIMYHBIM 3TaraM )KM3HEHHOTO IIUKJIa HH(POPMALMOHHON CUCTEMBI

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

DPopma peanuzannu: KomnerorepHoe 3a1anue
1. Hanucanue accemOuepHsix nmporpamm (JIaboparopHas pabota)
2. IlocnenoBarenbubiit opt (JIabopatopHas pabota)
3. IlpepsiBanus (JIabopaTopHas pabota)
4. IlporpammupoBanre MUKpokoHTposuiepa ¢ siapoM ARM Cortex-M4 (JTaGoparopHast
paborta)
5. [IporpammupoBanue Ha si3pike Cu 00padoTku npepriBanuii (JlabopatopHas pabora)
6. IIporpaMmmupoBaHue OCIEI0BATENBHOM Mepeauu 1aHHbIX Ha s3bike Cu (JIabopaTopHas
pabora)
7. psimoit udpoBoit cuHTe3 curHanoB (JlabopatopHas pabota)
8. Co3nanue npuiioxxenus B cpene uVision (JJaboparopnas padbora)

BPC nucoHIInHbI

6 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHII TEKYIIEro KOHTPOJS  yCNeBaeMOCTH IO
AUCUHHUILIHHE:

KM-1 Cosznanue npuioxenus B cpeiae uVision (Jlabopatopuas pabora)

KM-2 Hanwucanue accem0iepHbix nporpamm (Jlaboparopnas pabota)

KM-3 TlocnenoBarenbubiii mopT (JlaboparopHas pabora)

KM-4 IIpepsiBanus (JlaboparopHas pabota)




Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Beca KOHTpOIbHBIX MeponpusTuii, %
Pa3znen nucuuninHb Munexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 10 12 14
BBenenue B MUKPOIIPOLIECCOPHBIE CUCTEMBI U CTPYKTYpHAast
OpraHu3aius MUKpOKOHTposiepoB cemeiictBa MCS-51
BBenenne B MUKpOIIPOLIECCOPHBIE CHCTEMBI +
CrtpyKTypHasi OpraHu3aiys MUKPOKOHTPOJUIEPOB CEMENHCTBa +
MCS-51
Hanucanue accemOepHbIX IPOrpamMm
Cucrema koMmanj ceMmerictea MSC-51 +
Brrancienus Bo BpeMs TPaHCIISIIUH +
JupektuBsl accemOiepa U yCIOBHOE acCeMOIMpPOBAaHUE +
[Tepudepuiinbie ycTpoiicTBa M CUCTEMa MPEephIBAaHUHN
MUKPOKOHTpoJuiepoB cemericta MCS-51
TaitMepbI-cueTUH KU +
ITocnenoBarenpHbI OPT +
Cuctema npepbrIBaHUN ceMericTBa MUKpOKOHTposuiepoB MCS-51 +
Bec KM: | 10 30 30 30
7 cemecTp
IlepeyeHb KOHTPOJILHBIX MEPONPHUATHH TEKYIIEr0 KOHTPOJS YyCHeBaeMOCTH IO

AUCHHUIIJIMHE:

KM-5 TIlIporpammupoBanue Ha s3bike Cu 00paboTku npepbiBanmii (Jlaboparopnas padoTta)

KM-6 IIporpamMupoBaHue mocienoBaTeabHOM nepenaun AaHHbIX Ha s3bike Cu (JJabopaTtopHas

pabora)

KM-7  IIpsmoii undpoBoii cuntes curnanos (JIlaboparopnas pabora)

KM-8 IIporpammupoBanue MUKpokoHTposuiepa ¢ sapoM ARM Cortex-M4 (JlabopaTopHast paboTta)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOIBHBIX MeponpusITHii, %o

Paznen qucuuniamHel Anpexe KM- | KM- | KM- | KM-
AST e KM: 5 6 7 8
Cpox KM: 4 8 12 16
ITpumenenne sa3pixka CU npu co3znanuum BctpoerHoro [10
THIbI TaHHBIX, BRIPAKEHHS U OTIEPALIUU +
Omneparopsl ¥ pyHKIHUN +




MaccuBsl u ykazarenu. CTpyKTypbl U 00beTUHEHUS

Pacmmmpenus s3pika Cx51

[TocnenoBarenbHbIe HHTEPHEHUCHI TSI MUKPOIIPOIIECCOPHBIX
YCTPOMCTB U CUCTEM

Hutepdetic 12C

Nutepdetic SPI

Pazpabotka BcTpoennoro I[10 jist BBIYUCIUTENBHO-
M3MEPUTENIbHBIX YCTPOUCTB U CUCTEM

['paduueckas popma onucaHust JOTHKH IPOrPAMMHOTO MOIYJIS

ITpoextupoBanue BcrpoeHHoro 110

Muxkpoxontpoiiepsl ARM ¢ sapom Cortex-M

Beenenue 8 ARM-niponieccopsl. Ctpykrypa mpoueccopa Cortex-
M3/M4

[IporpammHas Mozi€Jib U CUCTEMA MTAMSTH

O0paboTka UCKITFOUEHU U MTPEephIBAaHUI

Cucremnslii Taiimep SysTick u ynpasienue
SHEPronoTpedIcHuEM

bubnunorexa CMSIS u cpencTsa oTiiaaku

Bec KM:

10

30

30

30

BPC kypcoBoii padoTsi/mpoexkra

7 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX MeponpuﬂTm?i TEKYIHICr0o KOHTPOJA YCII€EBAEMOCTH 11O KprOBOﬁ

padore:

KM-1 BeinonHeHnue pa3ienoB KypcoBoit padboTsl 1, 2
KM-2 BeinonHenue pa3aenoB KypcoBoi paboTsl 3, 4
KM-3 BeimonHenue pa3aenoB KypcoBoi pabOThI 5
KM-4 BeinonHenue pa3aenoB KypcoBoit paboTsl 6

Bujx npomexyTouHnoii arrecranmu — 3amura KP.

Beca KOHTpOIbHBIX MeponIpusATHil, %o
Pazpen nucuumHb ek KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16
AHanM3 TEXHUYECKOTO 3a/1aHUsl U O3HAKOMIJIEHUE C +
METOJMYECKUMH YKa3aHusIMU 110 oopmiienuto KP
OCKHU3HbIE BAPUAHTBI CXEMOTEXHUYECKUX U TPOIPAMMHBIX +

peleHuit




Pa3zpaboTka cxemoTexanueckoi yactu KP +

Br160op anemeHTHOM 0a3bl. MeTpoaornueckuii pacyeT (mpu +

HE00X0IMMOCTH)

Pa3zpaboTka nporpammuoit vactu KP +

OdopmieHue NosICHUTETBPHON 3aITUCKH +
Bec KM: | 15 30 30 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIlK-3 N-lonk-3 IloaroraBnuBaer | 3HaTH: KM-1 Co3nanue npuiioskenus B cpee uVision (JJaboparopnas pabora)
0030pHI, AHHOTAIIMH, | TOHATUHHBIN anmapar KM-2 Harnucanue accembnepHsix porpamm (JIaboparopnas padoTta)
oubnmmorpaduueckue MHUKPONPOILIECCOPHBIX KM-3 IlocnenoBarenbhsiii mopt (Jlaboparophas paboTta)
CCBLJIKH, COCTaBJISIET | CUCTEM U CTPYKTYPHYIO KM-4 IlpepsiBanus (JIJabopatopnas pabota)
pedepatsr U | OpraHu3aIuio
MOJITOTABIINBACT MHUKPOKOHTPOJIIIEPOB
nyOonMKanuu ¢ | cemeiictea MCS-51
HCIOJIb30BaHUEM YMmeTs:
OMOIMOTEYHBIX KAaTaJoroB M | MPOrPaMMHUPOBAThH Ha SI3BIKE
uHpOpMallMM M3 CETH | accembiepa

WNHuTteprer

nucaTh 00paboTYUKU
IIpepbIBaHUI Ha S3bIKe
accemoOuepa st
MHUKPOKOHTPOJIIEPOB
cemeiictea MCS-51
CO3/1aBaTh MPHJIOKEHUS JUIs
MHUKPOKOHTPOJUIEPOB
cemeiictBa MCS-51 ¢
MTOMOIIIEI0 COBPEMEHHBIX
CpeACTB pa3paboTKu
OCYIIECTBISITH MPOTPaMMHOE
yIpaBlieHHE
nepuepuitHpIMU
YCTPOMCTBAMU
MHUKPOKOHTPOJUIEPOB




cemeiictea MCS-51

OIIK-4 NI-20mk-4 [Ipumensier | 3HaTh: KM-7 Ipsmoii mudposoii cuaTe3 curHaios (JlabopaTopHas pabora)
CTaH/apThl oopmienus | rpapudeckue Gopmbl
TEXHUYECKOI OIMCaHMsI JIOTUKH
JOKYMEHTALlUU Ha | MPOTrPaMMHOTO MOJYJIS U
Pa3JINYHbIX CTausX | CTaHAApThl OpopMIIeHUs
KU3HECHHOTO LUKJIA | TEXHUYECKOH TOKYMEHTaLuU
WH()OPMAITMOHHON CUCTEMBI | YMETh:
WCTIOJIB30BATh CTAHAAPTHI
oopMIIeHHs TEXHUYECKOM
JOKYMEHTAIUH Ha
pa3IMYHBIX CTaaUAX
KU3HEHHOTO LIUKJIa
MH(GOPMALIMOHHOM CUCTEMBI
OIIK-4 NJ-3ork-4 Pa3pabareiBaer | 3HATH: KM-5 IIporpammupoBanue Ha si3bike Cu 00pabOTKH MpephIBaHUIA
JIEMEHTBl W paszensl | ocHoBbI npoueccopoB ARM | (JIaboparopHas pabota)
TEXHUYECKON Cortex-M3/M4 KM-6 IIporpammupoBaHue nocie10BaTeIbHOM epeauul JaHHbIX Ha SI3bIKE
JIOKyMEHTAllUH, IIOCJIEZIOBATEIIbHBIE Cu (JIabopaTopnas pabora)
OTHOCSIIIIMECS K Pa3JIMYHBIM | HHTEpQeichl A KM-8 IIporpammupoBanue MUKpokoHTposiepa ¢ ssapom ARM Cortex-M4
JTanaMm >KM3HEHHOro IMKJA | MUKPOIPOLIECCOPHBIX (JTabopaTopnas pabora)

MH(OPMALIMOHHON CHUCTEMBI

ycTpoicTB u cuctem: [2C u
SPI

s3Ik CH

YMeTs:

nporpamMmMmupoBatb ARM-
MHUKPOKOHTPOJIIEPHI C AAPOM
Cortex-M3/M4 Ha si3pike Cu
MpOrpaMMHUpOBaTh
MOCJIeTI0BATEIBLHYIO
nepeaayvy JaHHBIX Ha SI3bIKE
Cu

MpOrpaMMHUpPOBaTh
MHUKPOTIPOIIECCOPHBIE




YCTPOMCTBA, OCYLIECTBIIATh
TECTUPOBAHUE, OTJIAJKY U
JIOKYMEHTHPOBaHUE KOJa Ha
si3pike Cu




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenueanus

6 cemecTp

KM-1. Co3panue npuiioxenus B cpeae uVision

®opmbl peaju3anuu: KoMIbroTEPHOE 3a1aHKE

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MeponpuaTHA: [IpoBoauTCSA HA 1BYX4aCOBOM 3aHATHU
B KoMIbioTepHOM Kiacce kadenper IUT. KorTpomupyroTcss oCHOBHBIE pe3ynbTaThl. [IpoBoguTcs

YCTHBIHN OIPOC MO pe3yJibTaTaM.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

1. TTocne 3amycka cpenl uVision co3maaiiTe HOBBIN MPOEKT yepe3 MeHio Project-New mVision

Project.

2. o 3anpocy cpenst BeioepuTe MukpokonTposuiep C8051F410 u naxxmute kHONKy «OK».
3. B mosiBuBIIIEMCS 3a1poce 0 KOMUPOBaHUHU B Tanky mnpoekra ¢aitna STARTUP.AS1

BbIOepuTe «Hery.

4. Cozpnaiite daiin u3 mento File-New u cpasy sxe coxpanute 3ToT (aiin yepes mexro File-
Save As kak main.a51, 4To0bl crenarh JOCTYMHOW CHHTaKCHYECKYIO PACKPACKY.

5. Hacrpoiite moj ce0si CHHTaKCHYECKYIO pacKpacKy acceMOiIepHbIX (paiiioB, KoTopas
KoHTposupyetcst depe3 merto Edit-Configuration ommeit Use Syntax coloring na 3akmazke
Editor u onpenensercs Ha 3aknanke Colors&Fonts.

6. B ¢aiine main.a51 uHUIMAaTM3UPYITE CTEK M HAUIIATE HA acCEMOJIEpEe OUUCTKY
BHyTpeHHero O3V, koTopas 3aBepiaeTcsi 0€CKOHEYHBIM [IUKIIOM.

7. lo6aBbTe CO3/1aHHBIH (aili B MPOEKT, IIPOBEANUTE €ro aCCEMOIMPOBAHUE, KOMIIOHOBKY H

OTJAJKY.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aIIaHUPOBaHHbBIE pe3ynbTathl | Bonpocsl/3aianus A1 IpoBEpKU

00y4YeHHMsI 10 TUCHUIUIMHE

3HaTh: MTOHATUHHBIN armapar 1.Yem MUKPOKOHTPOJUIEP OTIIMYAETCS OT
MHUKPOIIPOLIECCOPHBIX ~ CUCTEM U MUKpoIpoleccopa’?

CTPYKTYPHYIO OpraHU3aIHIo 2.Kak no6aBuTh Qails1 B mpoext?

MUKPOKOHTpOJUIEpoB cemerictea MCS-
51

3.B kakoM KJ1acce maMsTH pacrojaraercs
IIPOrPaMMHBIN KOJI MUKPOKOHTPOJUIEPOB CEMENCTBA
MCS-51?

4. Kakoil maMsTH MUKPOKOHTPOJUIEpA CEMENCTBA
MCS-51 cootBerctByet kiacc namsitu DATA?
5.Ut0 Takoe Mukporpoieccop?

6.YT0 Takoe MUKPOKOHTPOJLIEP?

7.B yem cocToUT 0COOEHHOCTh TPOEKTUPOBAHUS
MHUKPOIIPOLIECCOPHBIX CUCTEM?

8.Kakne nmporpaMMHBIE CpEJICTBA HYKHBI JUIS
IIPOrPaMMUPOBAHNS MUKPOKOHTPOJUIEPOB?

YMeTb: co3naBarh INPUIOKEHUS JUIS
MUKpPOKOHTpOJUIepoB cemericta MCS-
51 ¢ moMoIIBIO COBPEMEHHBIX CPEJICTB
pa3paboTku

1.Hanummure Ha si3b1Ke acceMOiepa OUUCTKY
BHyTpeHHero O3V mukpokoHTtposuiepa C8051F410
2.MHunuanu3upyiiTe Ha A3bIKe accembiiepa CTek
MHUKPOKOHTpoJuiepa cemericta MCS-51
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. Hanucanue acceM0JiepHBIX POrpaMM

®opmbl peasnzanun: KoMbroTepHOE 3a/1aHHE

Tun koHTpOJIBLHOTO MeponpusaTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTusi: [IpoBoaurcs B TeueHune 6 4acoB Ha TPeEX
JIBYXYacOBBIX 3aHATUAX B KommbloTepHOM kiacce kadeapsl JUT. KoHTpomupyroTcss oCHOBHbBIE
pe3yibTaThl. [IpoBOAUTCS yCTHBIN ONPOC MO pe3yJIbTaTaMm.

Kpartkoe cogep:xkanue 3aiaHuA:
Hanmcanue noanporpamm
1. Coznatite HOBbIit (aitn c umenem COPY.AS51. Hanumure B 3TOM (haiiie moanporpaMmsi:
- FILL_DT

[ToanemenTHOE 3anonHeHue Bo BHyTpeHHeM O3Y 6aliToBOro MaccuBa 3aaHHbIM

11a0JI0HOM.
- MOVE_DT_DT

[ToanemenTHOE KOnMpoBaHUe BO BHyTpeHHeM O3V GailToBoro maccua B 11€JI€BOM MacCUB.

Bkitounre 310t (haitn COPY.AS51 B paHee co3JaHHBII TPOEKT.
2. Cozpnaiite B ¢aitsie main.a51 Bo BHyTpenHeM O3V nBa maccuBa ¢ umeHamu Buf 1 u Buf 2 u
pasmepom 10-15 Gaiit. BxirounTe 3TOT aiin B paHee CO31aHHBIN MPOEKT.
3. 3anonnute maccuB Buf 1 3amaHHbBIM 1a0I0HOM (110 CBOEMY BBIOOpY).
4. Cxonupyiite maccuB Buf 1 B maccus Buf 2.
5. [IpoBepbTe B OTIaAUUKE (CUMYISATOPE) pabOTOCIIOCOOHOCTh HATMCAHHBIX MOATPOTPAMM.
DopMUpPOBaHUE U ONIEPALIUN C MACCUBAMHU
6. Jlo6asbTe B daitn COPY.AS1 panee co3gaHHOrO MPOEKTa MOANPOTPAMMY MEPECHIIKU
GaifroBoro maccusa u3 13V Bo BuyTpennee O3Y ¢ umenem MOVE D C.
7. Coznaiite B (paitnie main.a51 B cermente kinacca CODE cumBonbHBINM MaccuB He Oonee 10-15
OaiiT.
8. CxonupyiTe CUMBOJIbHBIN MacCUB B paHee CO3/aHHbIN B cerMeHTe kiacca DATA maccus
Buf 1.
9. 3anumuTe Ha acceMOiepe KOJl, MPUCBAUBAIOLINI CUMBOJ «R» 5-My a1eMeHTy 6aliTOBOro
maccuBa Buf 1.
10. [IpoBepbTe B OTIIaUUKE (CUMYISATOPE) pabOTOCIIOCOOHOCTh HAITMCAHHOTO KOJIA.
MakpokoMaH bl
11. Coznaiire HOBBI (haitn ¢ umeneM MACROLIB.INC u coxpaHuTe €ro B Ianke paHee
co3aaHHoro npoekra. Hasnauenue ¢aiina — Oubnuorexa MmakpokoMan. B koHue ¢aiina
nupektuBa END He craButcs.
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12. [o ykxa3aHuIo mpenoaaBatelis co3naiTe B ¢aitne MakpokoManay onpeaeneHus B [13Y
ctpoku B ctuie si3bika [lackanp (STR P) mnum B ctune si3pika Cu (STR_C).

[Tapamerpsr:  StrName — ums cTpoku; String — CTpoka;

13. To yka3aHuro mperogaBaTeis co3aaiTe B 3ToM ke ¢aiine makpokomanasl STR LEN P
wim STR_LEN C, Bbruncisioniye JUIMHy CTPOK, CO3/1aBa€MbIX MAaKpOKOMaH1aMu 1I. 2.
[Tapametpsi: StrName — ums ctpoku; Len — muinHa cTpoku (B KauecTBe (PakTHUECKOTO
napamerpa Len MoryT ucnosb30Bathcst peructpsl RO-R7).

14. IIpoBepbTe B OTHaAUUKE (CUMYISTOPE) paOOTOCTIOCOOHOCTh HATMCAHHBIX MAKPOKOMAHI.

KOHTpOJ’[LHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3anyaHupOBaHHbIE Bomnpocsl/3aganust a7t IpoBEpKU

pe3yNbTaThl 00y4YEHHS T10

JUCIUIUINHE

YMeTs: l.Hanumure noanporpaMmmy 3anojiHeHUs BO BHyTpeHHeM O3Y
IPOrpaMMHUpPOBATh Ha 0alfTOBOTO MaccHBa 3aJJaHHBIM IIA0JIOHOM

SA3BIKC acceM6nepa

2.3ape3epBupyiite Bo BHyTpeHHeM O3V namsth kinacca DATA
o/ 0alTOBBIN MaccuB ¢ uMeHeM Arrayl u3 12 seMeHToB
3.0mpenenuTte napamMeTpsl U Cocod UX mepeaaydu Ass
HOJANPOTrPaMMBbI [103JIEMEHTHOTO KOITMPOBAHKUE BO BHYTPEHHEM
O3Y 0aiiToBOro MaccuBa B II€JIEBOA MAaCCHUB

4. HanuuTe nognporpammy Mmo3JaeMEHTHOIO KOTMPOBAaHUE BO
BHyTpeHHeM O3Y 6aiiToBOro Maccua B LI€JI€BOI MacCHB.
5.3apesepBupyiite Bo BHyTpeHHeM O3V namsth kiacca IDATA
noJ 0aToBbIM MaccuB ¢ uMeHeM Array2 u3 10 3eMeHTOB.
6.3anmmuTe Ha accembiiepe AS1 co3naHue cerMeHTa MmaMsaTu
kiacca CODE u onpenennute B HEM CUMBOJIBHBIA MacCUB C
uMeHeM Str u conepkanueM Stroka.

7.3anumuTe Ha accembiepe AS1 co3naHue cermMeHTa maMaTu
kiacca XDATA u 3ape3epBupyiiTe B HEM NamsTh 17151 0aliTOBOTO
maccuBa ¢ uMeHeM Buf u pazmepom 1000 Gaiir.

8.3anummTe Ha accembnepe AS1 co3manue cermMeHTa namsTu
kiacca DATA u 3ape3epBupyiiTe B HEM MaMATh sl 0aliTOBOro
MaccuBa ¢ umerem Buf u pazmepom 30 GaiiT.

9.3anmummure Ha accembnepe AS1 kop, npucanBaronuii «10h»
TPEThEMY DJIEMEHTY OailiToBOro MaccuBa ¢ umeHeM Buf,
pacIojI0XKEHHOTO B cerMeHTe namsatu kinacca DATA.
10.3anummte Ha accemOnepe AS1 Ko/, CUMTHIBAIOLINI B
AKKyMYJIATOpP YETBEPTHIM 3JIEMEHT 6aliTOBOro MaccuBa C UIMEHEM
Buf, pacnonoxennoro B cermente namstu kiacca CODE.
11.Harmumure Ha accemOiepe AS51 MakpokoMaHy,
BBITIOJIHSIIOLTYIO 33JIEPKKY B TPYU MAIIMHHBIX IIUKJIA.
12.Hanumure Ha accembiiepe AS51 MakpokoMaHy OINpesieeH s B
[13Y crpoku B cTuiie s3bika [Tackans (STR_P).

13.Hanumure Ha accembiiepe AS51 MakpokoMaHay OINpeseeH s B
[13V ctpoku B ctuiie s3pika Cu.

14 Harmumure Ha accemOiiepe AS51 MakpoKoMaH Iy JJis
BBIYMCIICHUS JUTMHBI CTPOKU B cTUje si3bika [lackainb.
15.Hanmumure Ha accemOiepe AS51 MakpoKoMaH Iy JJis
BBIYMCIICHUS JUTMHBI CTPOKU B cTUJIE si3bIka CH.

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 (KOTIUIHO)
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTIMYHO" BBICTABISACTCS CCIIH 3aaaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO' BBICTABIISIETCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-3. IlocenoBaTebHbIi NOPT

®opmbl peajusanun: KomnbroTepHoe 3a1anue

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeeHusi KOHTPOJIBLHOr0 MeponpusaTus: [IpoBoauTcs Ha TBYXYacCOBOM 3aHITHU
B KommbioTepHOM kiacce kadenpsl JIUT. Kontponupyrorcss ocHOBHBIE pe3ynbTaThl. [IpoBoguTcs
YCTHBIN OITPOC I10 PE3YJIBTATAM.

Kparkoe conep:kanue 3aaHus:
1. Maunmanu3upyiTe nociienoBaTeabHbIi mopT MukpokonTpoiuiepa C8051F410 ¢
napamMeTpamH, 3a3JJaHHbIMUA B CIICYIOIIEH Ta0uIIE.

No bur Yucno CxopocTb
IIpumeuanue

BapHaHTa | JaHHBIX cTon-OuT | mepenadu, OUT/C

1 8 1 9600

5 8 2 19200 9-ii OUT UCTIONB3YETCs JIJIsl OPraHU3aIUuH 2-T0
cromn-oura

3 8 2 4800 9-i1 OUT UCTIONIL3YETCS JIUISl OPraHU3aIMU 2-T0
cromn-oura
9-i1 GuT ucmosk3yeTcs s

4 9 1 9600 MIOMEXO0YCTOHYMBOTO KOJTUPOBAHUS C
KOHTPOJIEM Ha YETHOCTh

5 8 1 19200

9-i1 OuT ucmosk3yeTcs s
6 9 1 9600 MIOMEXOYCTOHYMBOTO KOJUPOBAHUS C
KOHTpPOJIEM Ha HEYETHOCTh

7 8 1 4300

8 8 2 2400 9-i1 OUT UCTIONIBL3yeTCs JUIsl OpPraHU3aI|U 2-TO
crom-oura

9 8 1 38400

9-ii OuT UcToNB3yeTcs s
10 9 1 1200 MMOMEXO0YCTOWYHNBOTO KOJUPOBAHUS C
KOHTPOJIEM Ha HEUYETHOCTh

9-i1 GuT ucmoNB3yeTcs ISl OpraHu3aluy 2-To

11 8 2 57600
cTon-Oura
9-i1 OuT ucmosL3yeTcs JIs

12 8 1 2400 [TOMEXOYCTOWYIHBOTO KOANPOBAHUS C
KOHTPOJIEM Ha YETHOCTb

13 8 1 57600

14 8 1 4800 9-i1 OuT ucmosL3yeTcs JIst

13



HOMGXOYCTOIZ‘II/IBOF 0 KOAUPOBAaHUA C
KOHTPOJIEM Ha HCYCTHOCTDH

15 8 2

9-i1 OUT UCTONIBL3yeTCs ISl OpPraHU3aIuU 2-T0

57600
cron-oura

2. Hanumure noanporpaMmMy NepechlIKd Yepes3 Mocie10BaTeIbHbIN MopT 0aHTOBOr0 MaccHBa,
pacIog0oXeHHOro B cermeHTe nmamsitu kinacca DATA.
3. IIporecTupyiiTe ee paboTy B CUMYJISATOpE (IIPH TECTUPOBAHUH UCIIOJB3YiTE OKHO Serial

Window #1 cpenpl uVision).

KOHTpOJILHLIe BOHPOCLI/Sa)IaHI/Iﬂ:

3arIaHupOBaHHbBIC
pe3ynbTathl O0yYeHHUs IO
JIVCIIATUTAHE

Bonpocsl/3aganus 11t IpoBEpKU

YMers: OCYLIECTBIIATH
IPOrpaMMHOE  yIpaBJIEHUE
nepupepuiHbIMU
YCTpOHCTBAMHU
MUKPOKOHTPOJUIEPOB
cemeiictBa MCS-51

1.00bsicauTE, KaK chopMUpOBaATH 2 CTOM-0MTA NIPU TIepeaade mo
MOCIIeZIOBATEIbHOMY MOPTY B MUKPOKOHTPOJUIEpaX ceMeicTBa
MCS-51

2.Paccunraiite KOHCTaHTYy aBTomnepe3arpy3ku peructpa THI mist
CKOpocTH repenaun nocienoBarensaoro nopra (UARTO) 9600
out/c, ecnu cucremHas 4actota Fsys paBua 24,5 MI'1, a
gacTtoTa TakToBEIX UMITyJIbcoB TC1 paBHa Fsys/12. Cxema

cunxponusanuu UARTO npencrasiiena Ha pucyHKe HIDKE.
TC1 UARTO

. Cunxpocarsan
+2 ™

Nepenonnenne

OGrapyman
Start-Gur

2 Cumxpocuruan
I +2 '—P RX

Figure 1 Cxema cuHxpoHusaumm UARTO mukpoKkoHTponnepa C8051F410

Nepananmasne

3.Paccuuraiite CKOpOCTh TIEpPeIauu Mo MOCIeA0BATEIIHHOMY
nopty (UARTO), ecnu yactota taktupoBanus taiimepa TC1
paBHa Fsys/4, 3nauenue B crapmiem 6aiite THI paBuo 150,
cucreMHas yactorta Fsys = 24,5 MI'n. Cxema CHHXpOHM3aLUU

UARTO npencraBieHa Ha PUCYHKE HIDKE.
TC1 UARTO

. Cunnpocuruan
E_» L

Nepenonserue

QGnapymen
Start-Bur

. Cunxpocarnan
I +2 '—> RX

Figure 2 Cxema cuHxpoHusaumum UARTO mukpoKoHTponnepa C8051F410

NepanonHowne

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JIsI PEIICHUS 33149

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-4. IIpepbiBanus

®opmbl peajusanun: KomnbroTepHoe 3a1anue

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeeHusi KOHTPOJIBLHOr0 MeponpusaTus: [IpoBoauTcs Ha TBYXYacCOBOM 3aHITHU
B KommbioTepHOM kiacce kadenpsl JIUT. Kontponupyrorcss ocHOBHBIE pe3ynbTaThl. [IpoBoguTcs
YCTHBIN OITPOC I10 PE3YJIBTATAM.

Kpartkoe cogepxanue 3ajaHusi:
1. Coznaiite B cpeze pa3zpabotku ¢aiin mpoekra ¢ umerem FlashinglLED.
2. Cozpnaiite daitn naunmanuzanuu Mukpokontposuiepa (MK) Init.a51, roe HanumuTe Ha
S3bIKE acceMOiiepa PYHKINIO0 HHUIUATH3AINN HEOOXOIMMOH eprdepu.
3. Cozpnaiite daiin c umenem TCX.a51, rae X — HoMep TaiiMepa. B aTom (aiine HanummTe
noanporpamMmy oopabotku npepsiBanus TCX, koTopas ynpapisieT MUTaHUEM cBeTouo1a Dx:
JUIMTENBHOCTD BKIItoueHus Ton, nepuoz nosropenus T. YncnoBsle 3HaUeHNs TapaMETPOB B
3aBUCHUMOCTH OT HOMEpa BapHaHTa MpPeCTaBIEHbI B Ta0M. 1.
4. Cozpnaiire ¢aitn main.a51, B KOTOPOM HaNUIINTE CUCTEMHYIO HHUIIMATU3ALIUIO,
uHumanu3anuio nepupepun MK u opranusyiite 6eckoHedHbIN IIUKI ¢ ycTaHoBKOM MK B
PEKUM C IOHUKEHHBIM MOTPEOIEHUEM.
5. BxitounTe co3ianHble (haidibl B IPOEKT U BHIMOJIHUTE UX acceMOnpoBanue. B cinydae
oOHapy>keHHsI acceMOIepOM CUHTAaKCUYECKUX OIMIMOOK UCIPAaBbTE UX W MOBTOPUTE
acceMOJIMpoBaHueE.
6. CKOMIOHYITE MPOEKT U MPOBEANTE €ro TECTUPOBAHUE U, €CIIH HEOOXOAUMO, €r0 OTIAAKY.

Tabmuna 1

Bapuanr TCx Dx Tov, Mc Ton, Mc T, mc
1 TCO D3 10 50 1000
2 TC3 D5 50 500 1000
3 TC2 D3 20 200 800
4 TCO D5 10 100 1000
5 TC1 D3 10 500 1000
6 TC3 D5 20 200 400
7 TCO D3 50 500 2000
8 TCO D5 10 1000 2000
9 TC2 D3 20 1000 3000
10 TC1 D5 10 50 100
11 TCO D3 50 2000 5000
12 TCO D5 20 2000 4000
13 TC3 D3 10 300 500
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14 TCO D5 50 1500 3000
15 TC1 D3 10 400 800
16 TC2 D5 20 600 1200
17 TC3 D3 10 500 1500
18 TC3 D5 20 400 800
IIpumeyanus:

1. Hcnonszyercs mukpokoHTpoiuiep C8051F410.
2. PexomeHayeTcsl ycTaHOBUTH CUCTEMHYIO yacToTy 24,5 MI'w.
3. Ceeroamon D3 moakimoueH k nuHum nmopta P2.1; ceeronuon DS — k P2.3.

KoHTposbHbIe BONPOCHI/3aJaHUA:

3amIaHupoBaHHBIE  pe3yJabTaThl | Bompockl/3aganus 11 IpoBEpKU
00y4eHHS 10 JUCIUIIIIHE

YMerb: mmcath  00pabOTYMKH 1.Paccuuraiite u npeacraBbte B HEX-k0ne KOHCTaHTy
MpepbIBAaHUM Ha SI3BIKE aBTonepesarpysku taitmepa TC2 (cemeicTBo

accembrepa TUISE MUKpPOKOHTpoJiepoB MCS-51), 4TOOBI OH TEpUOTUIECKI
MHUKpPOKOHTPOJUIEPOB ~ CEMENCTBa nepenonssuics yepe3 10 mc, ecau yactora

MCS-51 cunxpocurnana TC2 paBna 2 MI'm.

2.MoxxHO 11 opranu3oBaTth nepenojgHenue TC2
(cemeticTBO MUKpOKOHTposuiepoB MCS-51) ¢ nepuogom
30 mc, ecniu yactota cunxpocurdana TC2 paBHa 2
MI'i?

3.BriOepuTte Onmkaiiiee 3HaueHue AeUTeNs 4acToThl K
u3 psana: 1,4, 12, 48 — nns opraHu3anyu nepernoTHeHUs
tarimepa TCO (cemeiicTBO MUKpOKOHTpoJIepoB MCS-5) ¢
nepuoaoM 50 Mc, ecnu yactota cuHxpocuraia TCO
paBHa Fsys/K, rine Fsys = 24,5 MI'w.

4.Ectb 11 omuOKa B KOJIE YIPOIIEHHOT0 00paboTynka
npepbiBanus Taitmepa TCO (cemeiicTBO
MHKpPOKOHTposuiepoB MCS-51)?

CSEG AT 3

LIMP ISR_TCO

?PR?TIMERO SEGMENT CODE
RSEG ?PR?TIMERO

ISR_TCO: ; reno o6paboTumka
RET

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIMYHOY)
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JIJIS PEIICHUs 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "y10BIeTBOPUTENILHO" BBICTABIACTCS
€CITH 3aJIaHue MMPEUMYIIECTBEHHO BHITIOJTHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OLIGHKa "HGYI[OB.HGTBOpI/ITCJIBHOH BBICTaBJIACTCA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

7 cemecTp

KM-5. IIporpammupoBanue Ha si3bike Cu 00pad0TKH NpepbIBaAaHU

®opmbl peanuzanuu: KoMneoTepHoe 3a1aHue

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopnHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHHs KOHTPOJLHOr0O Meponpusitusi: IIpoBOAMTCS Ha YETHIPEXYACOBOM
3aHSATHM B KOMIIbIOTepHOM Kiacce kadenpsl JIUT. KoHTponupyroTcs OCHOBHBIE PE3YJIbTaThI.

IIpoBOaUTCA YCTHBIN OIIPOC 10 PE3YJILTATAM.

Kparkoe cogepxanue 3ajaHus:
1. Hanumwure Ha si3p1ke Cu pyHKIMI0 00padboTku npepeiBanus TCx (daitn TimerX.c).
O06paboTuuK npepbIBaHMs YIpaBIsIeT MUTAaHUEM CBeTOAM0Aa VDX: NIUTEIbHOCTh BKIIOUSHUS
Ton, nepuox nosropenus T. UncioBble 3HaYEHUS [TApaMETPOB B 3aBUCUMOCTH OT HOMEPA
BapuaHTa IpeacTaBiIeHbl B Ta0. 1. MukpokonTposuiep C8051F410.

Tabmuua 1

Bapuanr | TCx | VDx | Tov, mc | Ton, mc | T, mc
1 TCO | D3 10 50 1000
2 TC3 | D5 50 500 1000
3 TC2 | D3 20 200 800

4 TCO | D5 10 100 1000
5 TC1 | D3 10 500 1000
6 TC3 | D5 20 200 400

7 TCO | D3 50 500 2000
8 TCO | D5 10 1000 2000
9 TC2 | D3 20 1000 3000
10 TC1 | D5 10 50 100

11 TCO | D3 50 2000 5000
12 TCO | D5 20 2000 4000
13 TC3 | D3 10 300 500

14 TCO | D5 50 1500 3000
15 TC1 | D3 10 400 800

16 TC2 | D5 20 600 1200
17 TC3 | D3 10 500 1500

2. Co3paiite ¢aiin nanimanuzanuu MK Init.c, rae Hanumute Ha s3p1ke CU hyHKIMIO
MHHUIHAIU3aluu Heooxoaumoit nepudepun MK.
3. IIpoBeauTe TecTupoBaHrue 0OpabOTUMKA MTPEPHIBAHUS U, €CIIM HE00X0IUMO, €ro OTIa/IKY.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arIaHUpOBaHHbIE PE3YNIbTAThl 00YUEHUS

10 AUCIIUIIIINHE

Bomnpocsl/3aganus 171t IpoBEpKU

3HaTh: 136K Cu

1.Kaxoii oneparop s3b1ka CH NpeiHa3HAYEH IS
MHOKECTBEHHOTO BETBJICHHSI U3 OJTHOM TOUYKH?
2.Kakoit Habop onepaTopoB si3bika CH, COAEPKHUT
TOJIBKO OIEepPaToOpPhI LIUKJIA?

for, while, switch, do ... while
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3amaHupOBaHHBIE pe3ynbTaThl 00yueHus: | Borpockl/3aganus s npoBepKu
10 TUCLUILINHE

for, while, if-else

for, while, do ... while

3.Uem cTpyKTypa OTIM4aeTcsi OT 00beTUHECHHUS?
4.Kakue y3JIbl MUKPOKOHTpPOJIIEpa HE0OX0IMMO
WHUIMAIM3UPOBATh B IaHHOU paboTe?

YMers: IIPOrpaMMHUPOBATH 1.3anumnte Ha s3pike Cx51 3arosnoBox

MUKPOIIPOLIECCOPHBIE YCTpOICTBA, o0paboTunka npepbiBaHusi, 00padaThIBAIOIIETO

OCYILIECTBIISATh TECTUPOBAHUE, OTIIAJKY U nepernonHenue taitmepa-cuerunka TCO, ecnu

JIOKYMEHTUPOBaHUE KOja Ha si3bike Cu cootBercTBYtomuii TCO HOMep npephIBaHUS
paBeH 1.

2.Bbluuciaure 3HaYEHUE IEPEMEHHON Y JJIst
CJIEIyIOIIEH MTOCIEA0BATEILHOCTH OIIEPAaTOPOB

si3pika Cu:
i=10; x=2;
y = it++ - X;

3.IIpopemMoHCcTpUpyHTE PAOOTOCIIOCOOHOCTH
CO3JIaHHOU TMPOTPAMMBI.

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHNe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Onucanue xapakmepucmuxu evinonnenus 3uanus: OeHKa "y10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-6. IIporpamMupoBaHue nocje10BaTe/IbHOM MepeJayn JaHHbIX Ha s3bike CH

®opmbl peaan3anuu: KoMeroTepHOE 3a/1aHKE

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

Ilpoueaypa npoBeaeHHs KOHTPOJBLHOro MeponpuaTHa: IIpoBoauTcs Ha YETHIPEXYAaCOBOM
3aHATHU B KoMmIbloTepHOM kiacce kKadeapol JIUT. KoHTpommpyroTcs OCHOBHBIE pe3yibTaThI.
IIpoBOAUTCA YCTHBIN OIPOC 110 PE3YJILTATAM.

KpaTlcoe CoA€cpKaHME 3alaHUA:

1. Coznaiite B cpeze pazpaboTku ¢aiin npoekra ¢ umeHeM EEPROM. Coznatite daiin ¢

umeHeM 24L.C16B.c, rae mHanumute Ha si3bike Cu pyHKmuU 3anucu (Write) u urenus (Read)

0 MPOU3BOJILHOMY ajipecy B/u3 24LC16B 6aiiToBbIX MacCHBOB IPOU3BOJIBHOTO pa3Mepa.

Bxuttounte B ipoekT aiin 24LC16B.c u otkomnunupyiite ero. B cinydae oOHapyxeHus

KOMITMWJISITOPOM CUHTAKCHYECKHUX OLIMOOK MCIPABbTE UX U MOBTOPUTE KOMITHIISAIHUIO.

2. Co3paiite Qaiin nanmamu3anu Mukpokonrposuiepa (MK) Init.c, rie Hanummre Ha s3bIKe
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Cu ¢pyHkuuio nHUIMAMM3anuu Heooxoaumoit nepudepun MK. UncnoBble 3HaYCHUS
apaMeTpoB B 3aBUCUMOCTH OT HOMEpa BapuaHTa Mpe/CcTaBlIeHbl B Ta0u. 4. YacToTa HCTOYHUKA
cuHxpocurHana FOV paccumrteiBaercs, ucxons u3 Gopmysnsl (1). Bkiarounte B mpoekt daiin
Init.c u oTkOMIIHIHPY#TE ero. B ciydae 0OHApyKEHHST KOMITHIATOPOM CHHTAKCHYECKUX
OIIMOOK UCTIPAaBbTE UX U MOBTOPUTE KOMITHIISALIHIO.

3. [IpoBeaute TectupoBanne Gpynkiuit Write u Read u, ecimm Heo0X01MMO, MX OTIIAJIKY.

Tabmuua 4 — McxonHple 1aHHbBIE

Bapuant | McTOYHHMK CHHXPOCHTHAJIA fclk — wacrora cunxpocurnana SCL, k'
1 TCO 300

2 TC1 250

3 TC2 (TMR2L) 200

4 TC2 (TMR2H) 150

5 TC1 100

6 TCO 50

7 TC2 (TMR2L) 150

8 TC2 (TMR2H) 200

9 TCO 250

10 TC1 300

[Tpumeuanne — MaTepdeiicHbie nuHMM oakiodeHsl K muHusaM nmopta PO: SCL — P0.7; SDA — PO.6.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHBIE PE3YNIbTAaThl 00YUYECHUS

10 JUCIIUTUINHE

Bomnpocel/3aganus s mpoBepKu

3HaTh: TMOCIeAOBaTeNbHBIE HHTEP(EHCH
JUIE MHUKPOIIPOLIECCOPHBIX YCTPOWUCTB U
cuctem: 12C u SPI

1. Kakoit naTepdetic moteHnnansHo 6omee
osicTpoaeiictBytommii 12C wiu SP1?

2.CxonbpK0 WHGOPMAIIMOHHBIX JIMHUI CONEPIKUT
mmHa [2C?

3.Ecnu 6ut SI = 1, renepupyet 1u MK
cUHXpocHurHansl Ha quHun SCL?

4.Yto takoe START- u STOP-ycnoBusa?

5.Kak BbINONHATCS aJipecaiisi BEIOMOT0
ycTpoiicTBa B uutepdeiice SPI?

YMeTs:

IPOrpaMMHUPOBATh

MOCJICAOBATCIIbHYIO IICPEaAadYy AJaHHBIX Ha

si3pIKe Cu

1.Kak nporpammuo crenepupoBats START- u
STOP-ycnoBust IpUMEHHUTEIHHO K
MuKpokoHTposuiepy C8051F410?

2.Hanummte Ha Cu ¢pynkuuto WritePage — 3anuch
B 24LC16B no npon3BoabHOMY aJpecy MaccHBa,
pasMep KOTOPOro He MPEBBIIIAET pa3Mep
ctpanunsl 24LC16B.

3.YKaxuTe nocaea0BaTeIbHOCTh JEHCTBUN MIPU
YTEHUH C 33JaHHOTO ajpeca OaiitoB u3 EEPROM-
namsaTa ¢ uarepdeiicom 12C.

4.PaccunTaiiTe CONpOTUBIIEHUS HArPY304HbIX
pe3uctopoB muHbI [2C.

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Onucanue xapakmepucmuxu eoinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBISAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJJaHUE PEUMYIIECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTEIILHO" BHICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-7. Ilpsimoii undpoBoii CHHTE3 CUTHAJIOB

®opmbl peajn3anuu: KoMIblOTEPHOE 3a1aHKE

Tun koHTpoaBHOrO0 Meponpusitus: Jlabopatopnas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa mnpoBeneHHs KOHTPOJILHOIO Meponpustus: IIpoBomurcs Ha 4YeThIpEX4acoBOM
3aHATHH B KoMmmbloTepHOM kiacce kadenpsl JUT. KoHTposmpyroTcs OCHOBHBIE PE3YJIBTATHI.
ITpoBoaMTCS YCTHBIM OIIPOC IO PE3YJILTATAM.

Kpatkoe cogepkanue 3ajaHus:
1. CoctaBbTe 00OOIICHHYIO CXEMY MPOTPaAaMMHOI0 obecriedeHust st POPMHUPOBAHUS METOJOM
DDS Ttpex curnanos Ui BapuaHTa, YKa3aHHOTO TperoaaBarenem (cM. Tab. 2). Beroop ¢popm
CUTHAJIOB JIOJKEH OCYIIECTBIIATHCS MPOrPAaMMHO MO HAXaTHIO KHOMKH SW2, pacmioioKeHHOU
Ha omnagounou mate C8051F41x-DK (kHomka moakitoueHa K quauu rnopta P1.4).
2. CocTaBbTe AUarpaMMy COCTOSIHUM U cXeMy 00paOOTKH Ha)KaTusi KHOMKU SW2.
3. CocraBbpTe qUarpaMMy COCTOSIHHN U cXeMy 00paboTunKa IpephIBaHMs TaiiMepa.
4. Hanumte Ha si3pike Cu (Cx51) mporpaMmy CHHTE3a TpeX CUTHANIOB 7S 33JaHHOTO
BapHaHTa.
5. OTKOMOWIMPYUTE U CKOMIIOHYHTE ITporpammy. B ciiydae OTCyTCTBUS CHHTAKCUYECKUX
omuOoK 3arpysute nporpammy B reneBoit MK. C momomipio ociimsiiorpada yoenurech B
cMeHe (JOpM CUTHAJIOB TP HaXKaTHH KHONIKK SW2 1 B COOTBETCTBUU MapaMeTPOB CUTHAJA
3a/laHHbIM 3HaueHusM. Beixona LIAII ¢ myHTHpYIOMIMM PE3UCTOPOM BBIBEEH HA pa3beM J2
0TNafA04YHOM TiaThl 1 0603HavyeH kak P0.0/IDACO; BbIBOA MIMHBI HYIEBOTO MOTEHIANA
o0o3HaueH Ha J2 kak GND.
6. DKCIIEpUMEHTAIILHO OIEHUTE BpeMs BHITIOJHEHHS MTOAMPOTrpaMMbl 00paOOTKH MTPEePhIBAHUS
Taiimepa, rie GopMUpyeTcsl CUTHAIL.

Tabmnuma 2

No BapuaHTa dopma curHaia Talimep Fs, I'ng Fout, I'my Um, B 10, MA | Kk
1 I1 JI C TC2 20000 1000 0,5 2 6
2 11 T C TC3 10000 200 0,4 2 6
3 JI T C TC2 30000 2000 0,5 2 7
4 II T C TC3 15000 500 0,4 2 7
5 II JI C TC2 20000 800 0,3 2 6
6 T JI C TC3 30000 1000 0,5 2 7
7 11 JI C TC2 10000 400 0,4 2 6
8 JI T C TC3 30000 2000 0,5 2 8
9 JI T C TC2 15000 500 0,2 1 7
10 11 JI C TC3 20000 200 0,3 1 8
YcnoBHbIe 0003HAYEHUS:

I — curnan npamoyrossHOH Gopmer; JI — munooOpasselii curain; T — curaan TpeyroiasHoit Gpopmser; C
— CHT'HaJl CHHYCOMAAJIBbHOU (OpMBI;
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TC2 u TC3 — coOTBETCTBEHHO TaiiMep-cueTuuK 2 U 3;

Fs — gactoTa BeIOOpOK curHaia (dactora ooHoBiIeHHUs Bhixozaa [{AIT); Fout — gacToTa BRIXOIHOTO
curHaia; Um — aMIiuTyia curHaia (IepeMeHHas COCTaBJIsomas) Ha Beixone AT,

10 — HomuHanbHEIH BeIXOHOU TOK LIAIT; k — yncno crapmux pa3psiioB akkymysistopa (hasbl,
WCTIOJIB3YEMBIX TIPH POPMUPOBAHUU CHHYCOUJATBHOTO CUTHAJIA.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aHHaHI/Ip0BaHHBIC PE3YJIbTAThI O6yLIeHI/I5[ 1O JUCHHUITIIINHE

Bonpocel/3aganust 1j1st IpoBepKH

3uare:  rpaduueckue  (HOpPMBI  ONUCAHUS  JIOTHKHU
OPOTPAMMHOTO  MOJYJAS W CTaHAAPTHl  OGOPMIICHUS
TEXHUYECKOH JIOKYMECHTAIINH

1.Yewm onpenensiercs
paspemieHue 1o yactore B DDS-
Mmetoze?

2.Kak u3MEeHUTh YacTOTy U
aMIUIUTYly cursana’?

3.Uto oToOpakaroT CXeMbl
nporpamm?

4. KakuM cUMBOJIOM
otoOpakaeTcst HOAIMporpaMma B
CXeMe€ MPOrpaMMbI?

5.Kak Ha auarpamme COCTOSIHHUI
oTOOpaxaercs COCTosiHuE?

YMers: HCIIOJIB30BaTh CTaHJapThI oopmienus
TEXHUYECKOM JOKYMEHTallMd Ha PAa3JIMYHBIX CTaJusax
KU3HEHHOTO LIUKJIAa HH()OPMAIIMOHHON CHCTEMBI

1.CocraBbTe AMarpaMmy
COCTOSIHHH 00pabOTKH HaXKaTUs
KHONKU SW2.

2.CoctaBbTe cxeMy 00pabOTKH
HaxaTust KHOMTKH SW2
3.CocTaBbTe AUarpaMmy
COCTOSIHUI 00paboTunka
IIPEPBIBAHUN TaliMepa.
4.CocraBbTe cxemy oOpaboTunKa
IIPEPBIBAHUN TaliMepa.

Onucanue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe MIJIH BBITIOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)

Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIETBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyI0BIeTBOPUTEILHO" BBICTABIISETCS
€CJIM 33JITaHUE BBITOJIHEHO HEBEPHO HITU TIPEUMYIIECTBEHHO HE BBIMIOJTHEHO

KM-8. IIporpammupoBanue MUKpokoHTpoJiepa ¢ sapom ARM Cortex-M4

®opmbl peasuzanuu: KomneorepHoe 3a1aHue
Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora
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Bec koHTpobHOr0 Meponpustusi B BPC: 30

IIpoueaypa mnpoBeaeHHsi KOHTPOJBLHOro MeponpuaTHs: [IpoBoauTcs Ha YETBHIPEXYaCOBOM
3aHSATHH B KoMmmbloTepHOM kiacce kadenpst JAWT. KoHTpoimpyroTCs OCHOBHBIE PE3YIIBTATHI.
[IpoBoaUTCS YCTHBIM OIPOC MO PE3YJIBTATAM.

Kpartkoe cogep:kanue 3aiaHuA:
1. Cospnaiite (aiis mpoekTa.
2. Cozpaiite Cu-Ko MHUIMATIH3AIMY TIepudepun MUKpokoHnTpoiiepa 32F429Z1T6,
YCTaHOBJICHHOTO Ha OTJIa04HO# 1ate. OCHOBHAs QYHKIIHMS MAiN T0JKHA COIEPkKATh KO
MHHUIHAAIA3AIUU 1 OECKOHEUHBIH ITUKI, B KOTOPOM MUKPOKOHTPOJUIEP YCTaHABIMBAETCS B
PEXHUM C TIOHIKEHHBIM TToTpedaeHueM (Sleep mode).
3. Harmmmre Ha s3p1ke Cu 00paboTUMK IpEephIBaHMS CUCTEMHOTO TaiiMepa, KOTOPBIi
HEMPEPHIBHO U OJJHOBPEMEHHO YIIPABJISIET NEPEKIIFOYEHUEM IBYX cBeToanoa0B LD3 u LD4.
JlirenpHOCTh IeproIa niepekiiroueHus coctapisieT T, mc (cM. Tabma. 1). O6paboTunk
IpephIBaHMs 3aIyCKAETCs ¢ epruoioM 1 mc.
4. OTkoMnmIMpyiTe u codepure npoekT. Eciau ommbok u npeaynpexeHuil HeT, nepenuTe K
CIEyIOIEMY MMYHKTY, UHaYe — K UCIIPABJICHUIO OIIHUOOK.
5. [Monkirouute ¢ momouIpio Kabens oTiagounyto miaty k USB-nopTy nepcoHajibHOTO
KOMIIbIOTEpa. 3arpy3uTe CBOM KOJI B MUKPOKOHTPOJUIEP M 3aIlyCTUTE MPOTPaMMY.
6. IIpoBenute TectupoBanue cozgannoro 10 u, eciim HEOOXOIMMO, €T0 OTIAKY.
7. Crenepupyiite oTueT 1o npoekty ((ain ums_npoekra.pdf).

Tabmuua 1 — McxonHele naHHbIe

Ynpasnenue LD3 u LD4
Bapuanr

T, mc | IloBenecHme
1 500 | OgHOBpEMEHHO BKJIFOUEHBI WIIHM BEIKIIOYCHHI B TedeHne T
2 400 | BxuroueHsl WM BHIKJIIOYEHB! B IpoTHBO(dase B TeueHue T
3 800 OIHOBPEMEHHO BKJIFOUCHBI WJIM BBIKJIFOUCHKI B TeueHue T
4 1000 | BxmrodeHsl uiay BBHIKIIOYEHEI B TPOTHBOda3e B TeueHne T
5 2000 | BxirroueHsl WK BBIKIIIOUYEHBI B IPOTHBO(Aa3e B TeueHue T
6 300 OIHOBPEMEHHO BKJIFOUEHBI MJIM BBIKJIFOUCHBI B TedeHue T
7 600 | BkirodeHsl WK BBIKJIFOUEHBI B TpoTHBOGa3e B TeueHune T
8 1500 | BkiroueHsl WM BBIKJIIOYEHBI B IPOoTHBOda3e B Teuenue T
9 700 OJHOBPEMEHHO BKJIIOUEHBI WM BBIKIIOYEHBI B TeueHue T
10 1200 | OmHOBpEMEHHO BKIIOUYECHBI HITH BHIKIIIOYSHBI B TeueHne T
ITpumeuanus:
1. LD3 nmonkiroueH k nuann nopta PG-13, LD4 — k nuauu nopra PG-14.
2. CBeTo10AbI FOPSIT IPU BHICOKOM YPOBHE Ha JIMHUH NOPTA.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3ariaHupOBaHHbIE pe3ynbTaThl | Borpockl/3amanus s IpoBEpKU

00yJeHUs IO TUCIIUILINHE

3HaTh: OCHOBBI mHpoueccopoB ARM 1.Kakue uHcTpyKunu nepeoasat npoueccop Cortex-
Cortex-M3/M4 M B «cnsmuii» pexxum?

2.YTo 1 B KaKo# Mocye10BaTeIbHOCTH COAepKAT
nepBbie ABa 32-pa3psAHbIX CJIOBa B TabyMLe
BEeKTOPOB MpoiieccopoB Cortex-M?

3.BXOIUT 11 KOHTPOJIEP BIOKEHHBIX BEKTOPHBIX
npepsiBanuii (NVIC) B siapo Cortex-M mnu 310
nepuepuiiHbIi y3e1 MUKpOKOHTpoIiepa’?

4.J151s yero ciy>kuT cucteMHbIi Taiimep SysTick?
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus ais npoBepKu
00y4YeHUs 10 TUCITUTINHE

5.ITopnepxuBaroT siapa Cortex-M BBIpOBHEHHBIH
JIOCTYTI K MaMsITU?

YMers: nporpammupoBath  ARM- 1.IlponeMoHCTpUpYHTE UHUITUATIA3AIAIO
MUKPOKOHTpoJIIepsl ¢ siapom Cortex- MHUKPOKOHTPOJIIEPA COIJIACHO BApUAHTY 3aJaHUSI.
M3/M4 na s3bike Cu 2.IlpoaemMoHCTpUpyiiTE HanMcaHue Ha a3bike Cu

00paboTurKa MpephIBaHUSI CHCTEMHOTO TaiiMepa
COTJIAaCHO BapHWAHTY 3aJIaHMS.

3.Hanumwure Cu-Koj, yCTaHABIUBAIOIIHI
MHUKPOKOHTPOJIIEP B CISIITUN PEKUM.

Onucanue MIKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTIUIHOY)
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE ISl PEIICHUS 33134

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

JL1s1 KypcoBOro nNpoeKkTa/padoTsl
7 cemecTp
1. Onucanue KII/KP

KypcoBass pabora (KP) nampaBneHa Ha 3akperieHWe 3HAHUW H JIEMOHCTPALUIO YMEHUS
pa3pabaThIBaTh anmapaTHyIO U MPOrPaMMHYIO YaCTH BBIUMCIUTEIbHO-U3MEPUTENBHBIX YCTPOUCTB U
CHCTEM WJIA UX y3JI0B Ha OCHOBE MHUKPOKOHTPOJIIEpOB cemeiicTBa MCS-51 1 MUKPOKOHTPOJLIIEPOB
¢ sapom ARM Cortex-M3/M4/M4F.

11. Ilpumepewl 3a0anus u memol padomaot

IIpumep 3ananus
Texnuveckoe 3aJaHue HA KYPCOBYIO padoTy 10 Teme:
«Pa3pabdoTka nporpaMmMHoro ooecneuyenus 1ius ynpasjieHusi ALl tuna ADS131E06»
1. Lens pa3zpaboTku — cozmanue mporpammuoro odecrieuenus (I10) amsa B3auMoaeiicTBus
mukpokoHTtposuiepa STM32F103CB ¢ ALII tuna ADS131E06.
2. IIporpamMmmHOe obecrieueHrne JTOJDKHO COJIepKaTh HAOOP QYHKITNM, 00€CTIEUNBAFOIIIIX
3aJjaHKe JTI0OBIX PeXXUMOB M MapaMeTpoB, nojaepxubaembix ALIIT ADS131E06.
3. Texunueckue TpeOOBAHUSA M YCJOBUS IKCILIYaTALMHI
3.1. YcioBus 3KCIIyaTaluu
HopmanbHoe 3nauenue temneparypsl 20 + 5°C. Pabouuit auanason temnepatyp ot 0 go +50
°C.
3.2. OcHOBHbBIE TeXHHMYeECKHE TPeOOBaAHUSA

23




3.2.1. Ces3b Mmexny ADSI31E06 1 MUKpOKOHTPOJUIEPOM OocyliecTBisiercs yepe3 SPI-
uHTepderic.

3.2.2. B mponecce pazpabotku [10 coznatorcs dynkium obcmyxuanus ADS131E06.
Ucxonusriii Texer I[1O momkeH ObITh 3amucaH Ha s3bike CH.

3.2.3. B nosICHUTENBHYIO 3aMUCKY 003aTeIbHO TOJKHA OBITH BKIIOUEHA CIIETYIOLIast
rpaduyeckas ¥ TEKCTOBAsi JOKYMEHTALU:

1. Cxema anexTpuueckas npuHuunuanpHas nogkaodenuss ADS131E06
MHUKPOKOHTPOJLIEPY.

2. CxeMbl OCHOBHBIX (PyHKIIUH.

3. HcxomHplii TEKCT MPOTPAMMHOTO MOYJIS (MOTYIICH ).

Tematuka KII/KP:

Pa3zpaboTka nporpammuoro obecnieuenust s ynpasienust ALIT tuna ADS131E06
MukponporeccopHas cucTeMa KOHTPOJIS aMILUIUTY/ bl UMITYJIbCHOTO CUTHaIa
[{udpoBoii U3MEpHUTENBHBIN TPE0OpPa30BaTEIh YACTOTHI CETEBOI0 HANPSXKEHUS
Pa3pabotka nporpammuoro odecneuenus it ynpasiaeHus AL tuma MAX11060
MnynbCHBIN peduieKToMeTp

[Ipenu3nonHbIi TUGPOBON U3MEPUTENH TEMIIEPATYPHI HA Oa3e MUKPOIIpOIIecCopa

KM-1. BeinosiHeHue pa3iesioB KypcoBoii padorsl 1, 2
Onucanue MKaJIbl OLleHUBAHUS

Oyenka: 5 (KOTITUIHOY)
Onucanue xapakmepucmuku evinoneHus 3uanus: OneHka 5 («OTIMIHOY), €CITU 33/IaHUE TTOTYUYEHO
C omno3JaHueM He OoJiee YeM Ha 2 HeJeln

Oyenxa: 4 («XOpoILI0»)
Onucanue xapaxmepucmuxu evinoanenus sHanus: OneHka 4 («XopoIio»), eciau 3aJaHnue MoJIy4eHO
C OIIO31aHHEM He OoJiee UeM Ha 3 HEIEIH

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OueHka 3 («yI0BIECTBOPUTEILHOY), €CITU
3aJJaHMe TIOJIYYEHO C OI03aHueM OoJiee yeM Ha 3 HeJlenu

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 2 («HeyJOBIECTBOPUTEIBHOY), €CIIN
3aJJaHie HE BBITIOJHEHO

KM-2. BeinosiHeHue pa3iesioB KypcoBoii pa6ors!l 3, 4
OnucaHue MKAJIbI OLeHNBAHUS

Oyenxa: 5 («OTIUYHOY)
Onucanue xapakmepucmuxu evinoneHus 3uanus: OneHka 5 («OTIMIHOY), €CITN 33/IaHUE TTOTYIEHO
C OIo37aHNeM He OoJiee ueM Ha 2 HelleH

Oyenka: 4 («xX0OpoII0»)
Onucanue xapakmepucmuku evinonnenus 3uanus: OneHka 4 («XopoIIo»), eciy 3aJaHue NoJy4eHo
Cc ono3iaHueM He OoJiee yeM Ha 3 Henenu

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa 3 («yIOBIETBOPUTEIHHOY), €CITH
3aJlaHue TOJYYeHO C OMOo3JaHreM Ooliee ueM Ha 3 Helenu

Oyenka: 2 («HEYJTOBIETBOPUTEIHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanusa: OueHka 2 («HeyJOBIECTBOPUTEIBHOY), €CIIU
3aJJaHie HE BBITIOJHEHO
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KM-3. BoinosiHeHue pa3iesioB KypcoBoii pa6éoTsl 5
Onucanue MKaJIbl OEHNBAHUS

Oyenka: 5 («OTIAUYHO)
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHka 5 («OTIIMYHOY), €CIIH 3aJIJaHue TOTYYCHO
C OIO3JaHNEeM He OoJiee ueM Ha 2 Hellenu

Oyenka: 4 («X0OpOIIOY)
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHka 4 («xopoluioy), €clid 3a1aHUe MOTy4YeHO
C Omo3JaHueM He 0oJiee yeM Ha 3 Henenu

Oyenxa: 3 («yAOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka 3 («yJI0BICTBOPUTEIIBHOY), €CITU
3a/IaHKe MOJYYEHO C Oro3/IaHueM 0oJiee yeM Ha 3 Helenu

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OueHKa 2 («Hey10BIETBOPUTEIBHOY), €CIIU
3aJJaHUE HE BHITIOJTHEHO

KM-4. BoinosineHue pa3ieioB KypcoBoii pa6oTsl 6
Onucanue MKAJIbI OLlEHNBAHUS

Oyenxa: 5 («OTIINYHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHka 5 («OTINYHOY), €CIIU 3a/laHue TOTYyYeHO
C OIIO31aHHEM He OoJiee 4eM Ha 2 HENEIH

Oyenka: 4 («xX0OpOIIO»)
Onucanue xapaxmepucmuxu gvlnoanerus 3nanus: OueHka 4 («xopoluIioy), €Clid 3aJaHUe MOTy4YeHO
C omno3JaHueM He OoJiee yeM Ha 3 Helenu

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Onucanue xapaxmepucmuxu evinoineHus shanus: OueHka 3 («yI0BIETBOPUTEIBHOY), €CIU
3a/IaHKe MOJYyYEHO C OT03/IaHueM OoJiee yeM Ha 3 Henenn

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku vinonnenus snanus: OnueHka 2 («HeyIOBIETBOPUTEIBLHOY), €CIIN
3aJJaHH€ HE BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@DopMa NPOMEKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpouenypa npoBenenust

BricTaBisieTcs 10 COBOKYITHOCTH PE3yJIbTaTOB KOHTPOJBHBIX MEPOIIPUATUI

L Ilepeuenv Komnemenyuil/uHOUKAMOpPO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJ1-1lonk-3 [loaroraBnuaer 0030psl, aHHOTAITNH,
O6ubmorpaduyeckie CChIIKH, COCTABISIET pedepaTsl U MOATOTABIMBACT ITYOIUKAIIIH C
HCITOJIb30BaHUEeM OMOIMOTEYHBIX KaTaJloroB U nH(popmaiuu u3 cetn MHTEpHET

Bonpocsl, 3aganus
1.OcHOBHBIE TEPMUHBI U OIIPEIEIICHNS: MUKPOIIPOLIECCOP, MUKPOKOHTPOJIIIEP, APXUTEKTYpa
MHUKpPOIIPOLIECCOPHOI crucTeMbl. OCHOBHBIE XapaKTEPUCTUKH MPOLIECCOPHBIX AED.
Oco0eHHOCTH IPOEKTUPOBAHUS MUKPOIIPOLIECCOPHBIX YCTPOMCTB U cucteM. KpaTkue cBeaeHus
0 CpeaCTBax pa3pabOTKH BCTPOCHHOTO MPOrPAaMMHOI0 00ECTICYCHUSI.
2.MukpoxkoHTpoiiepsl ceMeiictBa MCS-51: o0mias xapakTepucTuka, ycJaoBHOe Tpadudeckoe
0003Ha4YeHNe, Ha3HAYEHNE BbIBOJIOB; OPraHU3allisl BHYTPEHHEN aMsATH; PErUCTPBI
CHelHanbHbIX (GYHKLIUH.
3.MuxkpoxoHTtpoJsuiep cemeiictBa MCS-51: opranuzanus naMmsaTi NporpaMm 1 BHEITHUX
JaHHBIX; IOCTYI K BHEUIHEN NMaMATH; IOPThl BBOJA-BbIBOJA; MHCTPYKIIMH ‘‘UTCHHE-
Mou(pUKaAIUS-3aIHCh .
4. Cxema pa3pabOTKH BCTPOEHHOT'O MPOTrPaMMHOT0 00ECTIEYEeHHUs C UCIIOIb30BaHUEM
MHCTPYMEHTAJIBHBIX IPOTPaMMHBIX CPEACTB. SI3bIK acceMOiiepa MUKPOKOHTPOJIEPOB
cemeiictBa MCS-51: 0CHOBHBIE 37IEMEHTHI SI3bIKa; BHIPAXKEHUS; CHHTAKCUC acCeMOJIEpHBIX
IpeJI0KEHHH; 3ape3epBUPOBaHHbIE UMEHA PETUCTPOB.
5.513b1k acceMbiiepa MUKpOKOHTpoJuIepoB cemeiicTBa MCS-51: koMaHbI epeiaun JaHHBIX U
ynpasnenus. [lognporpammel U ciocoObl epeaady NapaMeTpoB B oAnporpammsl. [Ipumepsl
IIPUMEHEHHS.
6.513p1k acceMOiepa MUKPOKOHTpOIIEpoB cemeiictBa MCS-51: komaH1bl apu(METHIECKUX U
JIOTMYECKUX OIepalnii; KoMaHabl OUTOBOTO Mpoleccopa. [Ipumepsl mpuMeHeHHsL.
7.Bbruncnenus Bo BpeMsi acceMOIMpOBaHus: aOCOIIOTHBIE U ITEpEMEIIaeMble BbIPAKEHUS.
8.513bIK accembiepa MUKPOKOHTpOsIepoB ceMeiictBa MCS-51: TUpeKTUBBI CErMEHTUPOBAHUS
IPOrpaMMbl, ONPEIeNIEHNs 3HAYEHUI KOHCTAHT B KOJIOBOM MaMsATH U pe3epBUPOBAHUS AMATH
nox nepeMeHHsle. [Ipumepel mpuMeHeHHUs.
9.413p1k accemOepa MEKPOKOHTPOIUIEpoB cemerictBa MCS-51: nUpeKTHBBI MPHUCBaBAHUS
YHCIJIOBBIX 3HAYEHUH CUMBOJINYECKUM KOHCTAHTaM; AUPEKTUBBI MEKMOAYIIBHON CBSA3H;
JTUPEKTUBBI YIIPABJICHMSI BBIBOJOM JINCTUHTA U YIIPABJICHUS pEAAKTOPOM CBSI3€i; TUPEKTHUBA
INCLUDE. IIpumepsl npuMeHEHUS.
1051361k acceMOepa MUKPOKOHTpOJIIEpOB cemericTBa MCS-51: makpokomanbl. [Ipumepnr
OIpeeeHUs U IPUMEHEHUS.
11.YcnoBHoe accembnupoBanue. [Ipumepsl npuMeHeHus.
12.TaitmepbI-cueTYNKH MUKPOKOHTpOJLIepoB cemericTBa MCS-51: pexumsl paboThl,
pUMEHEHNE
13.ITocnenoBaTenbHbBIN MOPT MUKPOKOHTPOIIEPOB cemeiictBa MCS-51: pexxuMbl paboThl,
IPUMEHEHUE.
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14.MuTtepdeiic RS-232: cxeMoTeXHUYECKHE acTIeKThl IPUMEHEHHSI; YIIPaBJICHUE IOTOKOM
JAHHBIX U KBUTHPOBAHHUE.

15.MuxkpokonTposiepsl cemeiictea MCS-51: cucrema npepblBaHuii; HallMCaHUE MOAIPOrpaMM
00paboTKu mpepbIBaHuid. B3anMoaeicTBrue mporpamm.

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.Yem MUKpPOKOHTpPOJUIEP OTIIMYAETCA OT MUKpompoueccopa?
OTBeTHI:
1. Huuem
2. HanuuueM namsTH nporpaMm U JaHHBIX
3. Hanuumewm nepudepuitHpIX yCTpONCTB
4. HannureM naMs Ty IpOrpaMM, TaHHBIX U epUPEpUHBIX YCTPOHCTB
Bepnsiit otet: 4
2.B kakoM KJ1acce maMsTH paciojiaraeTcsi IporpaMMHBIN KOJ MUKPOKOHTPOJIJIEPOB CEMEICTBa
MCS-51?
OTBeTHI:
1. DATA
2. IDATA
3. CODE
4. XDATA
Bepnpiii oter: 3
3.Kakoii kimacc maMsaTé MUKpOKoHTpoiiepa cemeiictea MCS-51 nomyckaer npsiMyro u
KOCBEHHYIO a/Ipecaluio?
OTBeTHI:
1. DATA
2.IDATA
3.CODE
4. XDATA
Bepusiii otBerT: 1
4.C xakoro ajjpeca HAQUMHAETCSI BBIIIOJIHEHUE IPOrpamMMBbl IIocjie cOpoca B MUKPOKOHTPOJLIEpax
cemeiictea MCS-517?
OTBeTHI:

BepHslii otBeT: 2
5.Hanmumure Ha s3b1ke accembiiepa ouncTKy BHyTpeHHero O3Y MUKpOKOHTpOJUIepa
C8051F410 .

OTBETHI:
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1. CLER A

MOV RO, #255
LOOP: MOV @RO,A
DJNZ RO, LOOP

2 CLR A

LOOP: MOV RO, #255
MOV @RO,A
DJNZ RO, LOOP

3. MOV RO, #255
LOOP: MOV @RO, #0
DJNZ RO, LOOP

Bepnpiii otBer: 1, 3

6.3apesepBupyiite Bo BHyTpeHHeM O3V namsts kinacca DATA non 6aiiTOBbIM MacCuB ¢

umeHeM Arrayl u3 12 anemeHTOB

OTBETHI:

1. ?DT?MAIN
Arrayl
Z. Z?DT?MAIN
Arrayl:
3. ?DT?MAIN
Arrayl:

BepHusliii otBeT: 2

SEGMENT DATA
RSEG ?DT?MAIN
Ds 12

SEGMENT DATA
RSEG ?DT?MAIN
Ds 12

SEGMENT
RSEG ?DT?MATN
Ds 12

7.Hanummure Ha accemOnepe AS1 nognporpammy 3anoiaHeHust Bo BHyTpeHHeM O3V 6aiiToBoro
MaccHBa 3aJJaHHbIM 11a0JI0HOM

OTBETHI:

1.

; Addr — agpec maccuBa — niepegaetcst uepes peructp RO
; Size — pa3mep maccuBa — nepepaercs uepes peructp R7
; Fill — mrabion 3amonnenus — nepenaetcs yepes peructp R2

Fill_DT: MOV A, R2

MOV @RO,A

DINZ R7, Fil
RET

2

; Addr — anpec maccuBa — nepeaercst uepes peructp RO

| DT
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; Size — pa3mep MaccuBa — nepenaetcs yepe3 peructp R7
; Fill — mrabon 3amonnenus — nepemaetcs yepes peructp R2
FilLDT: MOV A, R2

MOV @RL1,A

DINZ R7, Fill_DT

RET

3.
; Addr — anpec maccuBa — iepenaercs yepe3 peructp RO
; Size — pa3smep MaccuBa — nepenactes yepes peructp R7
; Fill — maGon 3anonHenus — nepeaaeTcs yepes peructp R2
FilLDT: MOV A, R2
MOV @RO,A
DINZ R7, Fill_ DT
Bepuriii otBert: 1
8.3anumuTe Ha accembiepe AS1 co3nanue cermenTa namsatu kinacca CODE u onpenenure B
HEM CHMBOJILHBI MacCUB C IMEHEM Str U cojiepkanueM Stroka
OTBeTHI:
1.
?PR?MAIN SEGMENT CODE
RSEG ?PR?MAIN
Str: DB Stroka

2.

?PR?MAIN SEGMENT DATA
RSEG ?PR?MAIN

Str: DB “Stroka”

3.

?PR?MAIN SEGMENT CODE
RSEG ?PR?MAIN

Str DB “Stroka”

4.
?PR?MAIN SEGMENT CODE
RSEG ?PR?MAIN
Str: DB ‘Stroka’
BepHnslii otBeT: 4
9.3anumuTe Ha accembinepe AS1 co3nanue cermenTa namsitu kiacca XDATA u
3ape3epBUPYHTE B HEM MaMATh Ui OaiiToBoro maccuBa ¢ uMeHeM Buf u pasmepom 100 Gaiit.
OTBeTHI:



PDE?MATIN SEGMENT DATA
ESEE 2?PRE?MAIN
Buf: DS 100

JDET?MATIN SEGMENT XDATA
ESEG ?PE7?MAIN
Buf: DE 100

PDE?MATIN SEGMENT XDATA
ESEE 2?PRE?MAIN
Buf: DS 100

Bepnblii oTBeT: 3
10.3anummute Ha accemOnepe AS1 kox, nmpucBauBaromuii «10hy» TpeTbemy 31eMeHTy
OaiiToBoro maccuBa ¢ umeneM Buf, pacnonoxkenHoro B cerMmente namst kiacca DATA
OTtBeTsI:
1. MOV Buf+2,#10h
2. MOV Buf+2,10h
3. MOV Buf+3,10h
Bepnsiit otBeT: 1
11.Hamummte Ha accemOiiepe AS1 MakpOKOMaH/Ty, BBIOJIHSIOUIYIO 33J€PKKY B TPH
MAaIIMHHBIX LUK
OTBeTHI:
1.
DEL3 MACRO
NOP
NOP
NOP

2. DEL3: MACRO
NOP
NOP
NOP
ENDM

3. DEL3 MACRO
NOP
NOP
NOP
ENDM

BepHnsiit otBeT: 3
12.06msicHUTE, Kak cOPMUPOBATH 2 CTOM-0UTA MPH Mepeaade Mo MocIeA0BaTeIbHOMY MOPTY
B MUKpPOKOHTpoJuiepax cemeiictea MCS-51

OTBETHI:
1. Ucnionws3oBath 9-6utHbIN pesxkum UART u B 9-om Oute mepemaBath «0».
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2. Ucnonb3oBath 9-6utHbIi pesxkuM UART u B 9-oMm O6ute nepenaBathb «1».
3. Ucnonw3oBate 9-6utHbIN pekum UART.

Bepwusiit otBeT: 2
13.PaccumnTaiite KOHCTAaHTY aBTonepe3arpy3ku peructpa THI mis ckopoctu nepegayu
nocnenoBarenpHoro mopra (UARTO) 9600 6ut/c, ecnu cuctemHas gactora Fsys paBHa 24,5
MI 11, a wactora TakToBBIX UMITYyJIbcOB TC1 paBHa Fsys/12. Cxema cunxponu3zanuu UARTO

MMpeacTaBJICHA HA PUCYHKC HHIKC.
TC1 UARTO

T Nepenonnenmne i =2 Cninu:urnaJl

OGnapywan
Start-Gur

. CuHxpocHrian
RX-taiimep +
TepanonHemus 2 RX

OTtBeTsI:
1. 203
2.229
3. 60
4. 150
BepHplii otBeT: 4
14.PaccuuTaiiTe ckopocTh nepenau mno nocienoBatensuomy nopty (UARTO), ecnu gactota
taktupoBanus Taiimepa TC1 paBna Fsys/4, snauenne B crapmem Oaiite TH1 paBuo 150,
cucreMHas yactora Fsys = 24,5 MI'u. Cxema cunxponuszauuu UARTO npeacrasnena na

PUCYHKE HUXKE.
TC1 UARTO

. Cunxpocurnan
I +2 l—* ™

DG napywon
Start-Bur

. Cunxpocurnan
I +2 '—F RX

OTBeTHI:
1. 19200 6urt/c
2.38422 ourt/c
3. 28892 durt/c
4. 57600 6ut/c
BepHblii oTBeT: 3
15.Paccuwnraiite u npencraBbte B HEX-k0/1€ KOHCTaHTY aBTONEpe3arpy3ku taitmepa TC2
(cemeticTBO MUKpOKOHTpOsLIepoB MCS-51), uro6s! oH ¢ mepruoaoM 10 Mc nepemnoaHsics u
TEHEePUPOBAJT 3aITPOC MPEPhIBAHUS, €M YyacToTa cuaxpocurHana TC2 paBaa 2 MI'w.
OTBeThI:
1. OEO1Bh
2. 0B1EOh
3. 0EOB1h
4.0B100h
Bepnsiit otBeT: 2
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16.MoxxHO 711 OpraHu30BaTh NepenoiHeHue TaiiMepa-cuetdunka TC2 (ceMelcTBO
MUKPOKOHTpoJIIepoB MCS-51) 1 COOTBETCTBYIOITHH 3a1IpoC MpephiBaHus ¢ ieproaom 30 Mmc,
ecsy yactota cuHxpocurHaina TC2 pasna 2 MI'n?

OTtBeTsI:
1. da
2. Her

Bepwuriit otBert: 1

II. Onucanue wkanvt oueHuBanus

Oyenka: 5 («OTIAUYHO)
Onucanue xapakxmepucmuku evinoanenus 3nanus: PadoTta BeIITOJIHEHA B paMKaX "IPOJIBHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4 («XOpOIIOY)
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BeiogHeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoOIHEHA B paMKax "moporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BHIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnonneHus 3uanus: PaboTa He BHIIIOJIHEHA WM BBIIOJHEHA
IPEUMYIIECTBEHHO HETPaBHILHO

I11. Ilpasuna évicmaenenus umoz080i oyeHKu no Kypcy
3a4eTr BHICTABJISIETCS IO COBOKYITHOCTH PE3YJIbTATOB KOHTPOJIBHBIX MEPOTIPUSITHHA.

7 cemecTp

®opma MPoOMeKYTOUHOI aTTecTannu: JK3aMeH

IIpumep Onnera

DK3aMeHaITHOHHEN OmmeT Ne 3 Vinsepmcomo:
Kadenpa JHarsocTHYe CRHX HEQ 0PMAIHOHHELX TEXHOTOTHR 3as. kadedpoil

MDA

Jucmanmana: MIIC

XX XX XX

Hucraryr: UIBTH

1. SI3p1k CH. OnlepaTopHL: YCIOBHEIR, BRIGOPA, HKTA, epexona. OOmHA BHI
(YHKIHH, apTYMeHTBI H IPOTOTHIE! QyHKUHE. O61acTs JeHCTBHA QYHKIIHA.

2. CocTaBbTe MOCTeI0BATeTEHOCTE JeHCTEHE NPH 3aIIHCH C 3aJaHHOTO agpeca
fafitoe B EEPROM-ntaMATs ¢ HHTepdeHcom [2C.

IIpouenypa nposenenust

CTy,Z[CHT FOTOBUT NHUCBMCHHO 3aJdaHWs, YKA3aHHBIC B ounere. 3aTeM YCTHO OTBECYACT. Bo BpeMA
MMPOBEACHUA 3K3aMC€HA CTYACHTBI MOT'YT IIOJIB30BaTbCA pa60qHMH nporpamMmmamMu JUCHUITIIMHBI U
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pa3gaToyHbIM MaTepHalioM, a TaKKE C pa3pelleHHs NPEenojaBareisi, MPOBOIAILIETO AK3aMEH,
CIIPaBOYHON JUTEPATYpO. MHUHMMaIbHOE BpeMs, MPEAOCTABIAEMOE CTYAEHTY Ha MOATOTOBKY K
OTBETY JOJDKHO COCTaBIATH 45 MuHYT. Ilo MCTEYEeHHMH 3TOrO BpPEMEHH CTYICHT 00s3aH OBITh
TOTOBBIM K OTBETAM.

L Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60CHUA OUCUUNIUHDL

1. Komnerenuust/Muaukarop: NJ1-2onk-4 [Ipumensier cranaapTel 0pOpMICHHS TEXHHYECKON
JOKYMEHTAIlMU Ha Pa3IMYHbIX CTaJAMUSX )KU3HEHHOTO IIUKJIa MH(POPMAILIMOHHON CUCTEMBI

Bomnpocel, 3axanus
1.Eaunas cuctema nporpammuoit fokymentanuu. ['OCT 19.701-90. Cxembl aropuTMOB 1
MporpamMM: CUMBOJIbL; PABUJIa TPUMEHEHHUS CUMBOJIOB U BBITIOJIHEHHUSI CXEM.
2./lnarpammbl cocTosiHUM. bazoBbie MOHATHS U yCIIOBHBIE Tpaduyeckue 0003HauYeHUs
JIuarpaMmbl cOCTOsTHUN. COCTaBHOE COCTOSIHUE U MOJCOCTOSHUE.
3. Auarpammsl coctostHuil. [TocTpoeHue quarpaMm COCTOSHUIA U IEPEXO]T OT AUArpaMm
COCTOSIHMH K KOJUPOBAHHUIO TPOTPAMMBI.
4.Mecrto paspabotku [10 B pa3paboTke U3MEpUTENBHOTO ycTpoicTBa B 1iesioM. O0001eHHbIE
CXEMBI MPOTPAMM HU3MEPUTEIIBHBIX YCTPOUCTB C MUKPOKOHTPOJUIEpoM. CTPYKTypa mpOrpamMMmBbl.
Hucxopsiee u Bocxoadiee NpoeKTUPOBaHUE MporpaMm. MeToJ1 pacuIupeHus sapa.
5.CocTtaBbTe AMarpaMMy COCTOSIHUM JIJIsi TPOrPaMMHOTO aBTOMaTa, JIOTUKa KOTOPOTo
OTHCBHIBACTCS CIEAYIOIUM 00pa3oMm:
1. U3 ncxonHoro coctosiHus S1 ocylecTBisieTcs nepexos B COCTOAHNUE S2 MpU HACTYIUIEHUU
coobitus E1.
2. Ecnu B coctosinnu S2 Bo3Hukaet coositue E2, To aBTOMAaT 3aBepiaet padoty. Eciu B
coctostHMH S2 Bo3HHKaeT coObiTHe E3, To BhIMOMHsACTCS 1Tepexo/i B S1 U BBITOIHAETCS
¢ynkuus f1.
6./Ins1 nuarpaMMbl COCTOSIHUM, TTPEACTABICHHON Ha PUCYHKE, COCTaBbTE COOTBETCTBYIOIIYIO €1
CXEeMY MPOTPaMMBI.

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.Yto oTobpakaeT cxema nporpaMmMbl?
OtBerTsI:
1. BsaumogeiicTBie nporpaMm
2. IlocnenoBaTenbHOCTh ONEPALMM B IPOIPAMME
3. YnpasneHue onepanusMy U IOTOK JaHHBIX B CUCTEME
Bepnsiit otBeT: 2
2.Yto oToOpakaeT B cXxeMe MpOorpaMMbl CUMBOJI C ITOJIOCOH, TPEICTaBICHHbIN HAa pUCYHKE?
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OtBeThI:
1. ®yakumo 00pabOTKH TaHHBIX JIFOOOTO BUIA
2. [lopnporpammy
3. Pyunyto onepaiuto
4. Hanu4aue B 3TOM e KOMITJIEKTE JIOKYMEHTAIIMH B JPYTOM MECTE IMOAPOOHOTO
MIPEICTABICHUS
BepHplii otBeT: 4
3.Yto oToOpakaeT B cxeMe IporpaMMbl CHMBOJIL, IIPEJICTABICHHBIN Ha pUCYHKE?

OTBeThI:
1. KoHer cxeMbl IporpaMMsbl
2. Havano cxembl mporpaMMsl
3. Hadasno nnu KOHel CXeMbI IPOrpamMMBbl

Bepnplii oTBeT: 3
4.CocTaBbTe AUarpaMMy COCTOSIHUH JUIsl TPOrpaMMHOTO aBTOMATa, JIOTMKa KOTOPOTO
OTIMCBIBACTCS CJIETYIONUM 00pa3oM:
1. Y13 ncxogHoro coctosiHus S1 oCcylecTBIsieTcs epeXo] B COCTOSIHUE S2 MPU HACTYIIEHUU
coObITus El.
2. Ecnu B cocrostHuu S2 Bo3HUKaeT coObitue E2, To aBTOMAT 3aBepiiaer padboty. Ecnu B
coctosiHUU S2 Bo3HUKaeT coObiTe E3, To BhimonHseTcs nepexoa B S1 U BbINOJIHAETCS

¢bynkuus f1.
OTBeTHL:
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Bepnsiit otBeT: 1

2. Komnerennusi/Ungukarop: U1-3onk-4 PazpabaTeiBaet aneMeHThI U pa3feibl TEXHHUECKON
JIOKYMEHTAIIMH, OTHOCSIIMECS K PAa3JIMYHBIM dTaraM >KM3HEHHOTO IUKJIa HHPOPMAIIMOHHOMN
CHUCTEMBI

Bonpocsl, 3aganus
15131k Cu: HauanbHbIE AJIEMEHTHI, 6a30BbI€ TUIIBI JAHHBIX, PACIIMPEHHbIE LIEJIbIE TUIIBL.
Boipaxkenus; onepatop npucBanBanusd. Onepannu, UCIOIb3yEMbIE B BBIPAKECHUSIX.
2.513b1k Cu. Oneparopsl: yCI0BHBIE, BBIOOPA, IIMKIIA, epexona. O6muit Bua GyHKIuY,
apryMeHTbl ¥ POTOTHUIBI QyHKIUI. O0nacTh JeHCTBUS PYHKIIMA.
3.53b1k Cu. Yka3zarenu-nepeMenHble. Onepaiyy ¢ yka3aTelsiMy; aipecHas apupMeTHKa.
Maccussl: onpeaenenre u nHaekcanus. CBsizb MacCUBOB M yKa3aTesei.
4.53p1k Cu. CTpYKTYpBI M 00BEAMHEHHS: ONPEAETICHNS U IOCTYII K WIEHaM CTPYKTYpPbI U
0o0beAMHEHU. YKa3aTeau Ha CTPYKTYpHI.
5.Pacuimpenus a3pika Cx51: TUIBI M MOJIENM TAMATH, AeKIapanuu nepeMeHHbix 1 PCD;
MOJMPOrpaMMbl 00pabOTKH NMpEphIBAaHUI; BCTPOCHHbIE (DYHKIUH.
6.Nutepdeiic 12C: o0mias xapakTepucTuka; onucaHue MHbI; popMart nepBoro OaiTa,
IIEPEAABAEMOT0 BEAYIIUM YCTPOHCTBOM; IMPHUMEPHI CEAHCOB NEpEJady TaHHbIX.
7.Nntepdeiic SPI: obmias xapakTepucTHKa, ONMCAHUE IIMHBI, TapaMeTpbl U GOpPMAaThI
nepesavyn JaHHbIX.
8.OCHOBHBIE MOHATHSA O TECTUPOBAHUU U OTJIAJIKE IPOIPaMM: ONPEIEIIEHUE TECTUPOBAHMSI,
TecTa U oTNafgku. Busl ommbok. [IpuHIMIBI HOCTpOEHUs TECTOB. MeToAbl MOCTPOEHUs
TECTOB.
9. Ilpomueccop Cortex-M3/M4: pexxiumbl pabOTHl M YPOBHH MTPUBHUIICTUH BBHITIOJTHEHUS
porpaMMbl; paboune COCTOSTHUS; OCHOBHOM CTEK M CTEK Mpoliecca; AelcTBuUs nocie copoca.
10.ITpomeccop Cortex-M3/M4: kapTa maMaTH; MTOOUTOBBIN TOCTYIT; 0OpaIIEeHNE K
HEBBIPOBHEHHBIM JJAHHBIM.
11.TIpoueccop Cortex-M3/M4: Tunbl UCKITIOYEHUIT; 00paObOTKa NCKITIOYEHUI; TPUOPUTETHI
VCKJIIOYEHMI; KOHTPOJUIEP BJIOXKEHHBIX BEKTOPHBIX NpepbiBanuil (NVIC); nanucanue
00paboTUMKOB MpepbIBaHMi Ha s3bIKe CH.
12.ITpouieccop Cortex-M3/M4. CucteMHbIi TaliMep: Ha3HAUCHHUE, PEKUMBI, peaTr3aIis
3aJIepiKeK.



13.IIpoueccop Cortex-M3/M4: pexxuMbI MOHMKEHHOTO SHEPTONOTPeOICHNUS; TPUMEPHI

IIPUMCHCHUA.

14.Crangapt CMSIS (OOmmii ctangapt Ha HHTEpQEc TPOrpaMMHOTO 00ecTIeYeHHS
MUKPOKOHTPOJUIEpA): Ha3HAUEHUE, CTPYKTYpa, IPUMEHEHUE.

15.Hamummure Ha s3p1ke CH KOMMEHTapHU U (PYHKIUIO, 3aTOTHSIONIYI0 MACCUB JIEMEHTOB
TUIA uint8 t 3amanHbIM mabsoHoM. Pa3Mep MaccuBa He MpEBBINIAET 255 AJIEMEHTOB.
16.Harmumute Ha si3p1ke CH KOMMEHTApHA U QYHKIUIO, KOMTUPYIOILYIO HCXO/HBII MacCHB B
1IeJICBOM MacCUB. DJIEMEHTHI MAaCCUBOB UMEIOT THI uintl6 t, a pa3mMep MacCUBOB HE

npesbiiaet 1000 eMeHTOB.

17 Hanmumure Ha s3pike CH KOMMEHTapUi U (DYHKIIHIO, OTIPECISIFONTYIO JUIMHY CTpOKH. [[nmrHa

CTPOKH He MpeBbIIaeT 512 cuMBOIIOB.
18.3aman TUN CTPYKTYPHI:
typedef struct
{
uint32_t x;
uint32_ty;
} Point_TypeDef;

Onpenenute nepemennyto Tuna Point_TypeDef u ykazarens ne Hee. [1o ykaszarenio
3aI0JHUTE 3JIEMEHTHI CTPYKTYPHI B IOPSAKE UX cliefoBaHus 3HaueHussMu 150 u 200.
19.CocraBbTe MOCAEAOBATEIIBHOCTD IEUCTBUM TPU YTCHHUH C 33JaHHOTO ajipeca OalToB U3

EEPROM-namsatu c unrepdeiicom 12C

20.CocTtaBbTe NOCIEIO0BATEIHLHOCTD ICUCTBHI MPHU 3aUCH C 33JJaHHOTO ajipeca OaiToB B

EEPROM-namsate ¢ unrepdeiicom 12C.

21.Ha puc. 1 npeacrasieHa BpeMeHHas quarpaMma cuHxponusanuu uatepgeiica SP1 AL

Omnpenenure 3nauenus napametpoB CPOL (CKPOL) u CPHA (CKPHA). 3anumure Ha si3bIKe

Cu >tu mapametpsl B peructp koHpurypanu SPIOCFG mukpokontposuiepa. Oncanue

peructpa SPIOCFG npencrasneHo Ha puc.2.

S5 ) e

Figure 3 Puc. 1

R RW RW RW R R R R
| SPIBSY | MSTEN | CKPHA | CKPOL | SLVSEL | NSSIN | SRMT | RXBMT |

Bar 7 Bur 6 Buz 5 Buz 4 Bar 3 Bar 2 Bz 1 Bur 0

Figure 4 Puc. 2

22. Huxe npezcrasieH (pparMeHT TabauIIbl BEKTOPOB U3 Qaiina startup stm32f429zitx.s:

.word DebugMon_Handler
.word 0

.word PendSV_Handler
.word SysTick_Handler
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Hanumute Ha si3p1ke Cu 00pabOTUYMK NMPEephIBaHUS CUCTEMHOTO TaiiMepa npoueccopa Cortex-
M, KOTOpBIIt THKPEMEHTUPYET NepeMeHHyto time. Korga sta nmepemMeHHas JOCTUTHET 3HAYCHHS
50, To oHa OOHYyIIsSIETCS.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Kakoii onepatop s13pika Cu nipeiHa3Hau€eH JUIsl MHO>KECTBEHHOT'O BETBJIEHUS U3 OJHON
TOYKHU?
OTBeTHI:
1. if-else
2.while
3. switch
4. goto
Bepnpiii oter: 3
2.3anummure Ha si3bike Cx51 3arooBok 00paboTurKa pephIBaHus, 00padaThHIBAIOIIETO
nepenoaHenue TaitMepa-cuerunka TCO, ecnu cootBercTBytomuii TCO HoMep npephiBaHUs
paBen 1

OTBeTHI:
1. void ISR_TCO(void) interrupt 1
2. int ISR_TCO(void) interrupt 1
3. void ISR_TCO(void) interrupt
4. int8_t ISR_TCO(void) interrupt 1
Bepnsiit otBeT: 1
3.Kakoii Habop omnepatopoB si3bika CH, COIEPKUT TOIBKO ONEepaTophbl IUKIa?
OTBeTHI:
1. for, while, switch, do ... while
2. for, while, if-else
3. for, while, do ... while
BepHplii oTBeT: 3
4 .Bprurcinure 3Ha4€HHE IEPEMEHHON «y» IS CIEAYIOIIEH MOCIe10BATEIbHOCTH ONEPATOPOB
s3pika Cu:
i=j=10; x = 2;
y = ++i+j-- + X;
OTBeThI:
1.22
2.23
3.21
BepHsliii otBeT: 2
5.0npenenuTe yka3zaTeiab C HMEHEM «P» Ha MEpEeMEHHYIO TuIa intl6 t.

OTBETHI:
1. intl6_t p;
2. intl6_t *p;
3. intl6_t p*;

BepHusliii otBeT: 2

6.0npenenute MMEHOBaHHYIO KOHCTaHTy ¢ nMeHeM FRQ u 3nauenuem 1000.
OtBeThI:

1. #define FRQ 1000;

2. uintl6_t FRQ = 1000;

3. int FRQ = 1000;

4. #define  FRQ 1000
BepHsiii otBeT: 4
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7.VKaXuTe MOCIIeA0BATENIbHOCTh IEHCTBUN MPHU YTEHUH C 3alaHHOTO ajipeca 0alToB U3
EEPROM-nmamstu ¢ uarepdeiicom 12C.

OtBeThI:
1. [s]stasw [a] A7-a0 [Aa]s] statR [A] Datad [A] 4 o o [ DataN [-a]P]

2 [s]saR [A]| AT-A0 [A] Datad [A| 4 o o [ DataN [-A]P]

3. [s]stasw JAa] Ar-a0 [As] stasR [A] Data0 [A] o o o [ DataN [P]

MpusnMaeTen Nepenaerca
BEOYWHM BEAYWUM

S — START-ycnosue; P — STOP-ycnoswe;

SLA+W - appec segomoro ycrpoinctea (EEPROM-namsaTi) ¢ NpuaHakom 3anuce;
SLA+R - agpec segomoro yetpoinctea (EEPROM-namaTi) ¢ NpU3aHaKoM YTEHUA;
A — noATBEPXAEHME NPHUEMA; -A — HENOATBEPAIEHNE NPHEMA;

Data0-DataN — 6aiTe! gaHHbIX, cunTbiBaeMsle 13 EEPROM-namsTy;

Bepuriii otBerT: 1
8.Ha puc. 1 nmpencrapiena BpeMeHHas AuarpamMmma cuaxponmsaiuu uatepderica SPl1 ALIIL.
Omnpenenure 3Hauenus napametpoB CPOL u CPHA, koTopeie Hy>XHO 3alIpOrpaMMUpPOBATh B

untepdeiice SPI mukpokonTposuiepa s csizu ¢ AL
|

5 5_\':\

_/’—
ECLKE_/_\_/_\_/_____\_
MCIE.I: X W X
Mse X I —

|
Figure 5 Puc. 1

OtBeTsI:
1.CPOL=1;CPHA=1
2.CPOL=1;CPHA=0
3.CPOL=0;CPHA =1
4. CPOL=0;CPHA=0
Bepnplii otBeT: 4
9.Yto Takoe START-ycnoBue B unrepdetice 12C?
OTBeThI:
1. Ilepexon curnana SDA U3 HU3KOTO YPOBHsI B BBICOKMH IpU BEICOKOM ypoBHE SCL.
2. Ilepexon curnana SDA 13 BBICOKOTO YPOBHSI B HU3KUI IIpU BbICOKOM ypoBHE SCL.
3. Ilepexon curnana SDA 13 HU3KOTO YPOBHS B BBICOKUH NpU HU3KOM ypoBHe SCL.
4. Ilepexox curnana SDA u3 BBICOKOIO YpOBHS B HU3KHI ITpH HU3KOM ypoBHE SCL.
BepHsliii otBeT: 2
10.Yto Takoe STOP-ycnoBue B untepdeiice [2C?
OtBeThI:
1. Ilepexon curnana SDA 13 BBICOKOTO YPOBHSI B HU3KUN ITpU HU3KOM ypoBHE SCL.
2. Ilepexon curnana SDA 3 BBICOKOTO YPOBHSI B HU3KUI IIpU BbICOKOM ypoBHE SCL.
3. Ilepexon curnana SDA U3 HU3KOTO YPOBHSI B BBICOKUH Mpu HU3KOM ypoBHe SCL
4. Ilepexon curnana SDA u3 HU3KOrO ypOBHS B BBICOKHH ITPH BBICOKOM ypoBHE SCL.
BepHnsiii otBeT: 4
11.Kaxoii untepdeiic noreHnuanbHo 6osee ObicTpoaericTBytoumii 12C niu SPI?
OtBerTsI:
1. SPI
2.12C



Bepusiit otBerT: 1
12.Kax BBITIOJIHATCS aapecalus BeIOMOTo ycTpoiicTBa B uuTepdeiice SPI?
OTBeTHI:
1. [Tepenaveii anpeca B iepBOM Oaiite.
2. YcranoBkoit «0» Ha nuauun MOSI
3. YcranoBkoi «0» Ha tuHUM SS.
4. YcranoBkoit «1» na nuauu MOSI
Bepnpiii oter: 3
13.Y10 u B KaKoil mociaea0BaTeIbHOCTU COACPKAT NEPBBIC /1B 32-pa3psIHBIX CJIOBA B
TabnuIe BeKTopoB mnporieccopoB Cortex-M ?
OTBeTHI:
1. Bektop cOpoca 1 HayanbHOE 3HAYEHUE I yKa3aTessl OCHOBHOIO CTEKa
2. BekTop HEMacKHpyeMoro MpephIBaHUS ¥ BEKTOp cOpoca
3. HauanpHoe 3HaueHHE yKa3aTessi OCHOBHOIO CT€Ka U BEKTOP HEMACKUPYEMOIo IPEPhIBAHUS
4. HayanpHOE 3HAUYCHUE yKa3aTelsi OCHOBHOTO CTEKa M BEKTOp cOpoca

Bepnplii otBeT: 4
14 Kakass MHCTpYKIUS WIM UHCTPYKLIMH nepeBosaT npoueccop Cortex-M B crisiiuii pexum?
OTBeTHI:
1. NOP
2. WFIu WFE
3. WIF u WEF
Bepwnsriii otBeT: 2
15.BXoauT 11 KOHTPOJLIep BIOKEHHBIX BeKTOpHBIX mpepbiBanuil (NVIC) B ssapo Cortex-M
WIN ATO TepU(EPUITHBINA y3e]T MEKPOKOHTpOIepa?
OTtBeTsI:
1. da
2. Her
Bepnsiit otBeT: 1
16.ITonnepxuBatot siapa Cortex-M oOparieHrie K HeBHIPOBHEHHBIM JTaHHBIM?
OTBeTHI:
1. Her
2. He Bcerna
3. ]la
Bepnplii oTBeT: 3
17 . Hwuxe npezncraieH ¢pparMeHT TabaMIbl BEKTOPOB U3 (aiina startup stm32f429zitx.s:

.word DebugMon_Handler
.word 0

.word PendSV_Handler
.word SysTick_Handler

Hanummre Ha s3p1ke Cu 00pabOTUMK MpephIBaHUS CUCTEMHOTO TaiiMepa, KOTOPbIi
MHKpPEMEHTHpYET NepeMeHHyto time. Korna sta nepemenHas 1octuraer 3Hauenus 50, To oHa
oOHYyIIsIeTCSI.

OtBeThI:

void SysTick_Handler(void)
{static uint16_t time;
if (++time >=50) time = 0;

¥

uintl6_t SysTick Handler(void)
{static uint16_t time;
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if (++time >=50) time = 0;
}
void SysTick_Handler(void)
{uintl6_t time;

3| if (++time >= 50) time = 0
}
void SysTickHandler(void)

4 {static uint16_t time;

if (++time >=50) time = 0;

}

Bepnsiit otBeT: 1
II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90

Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIONIHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MTPAKTUYECKUX PEIICHUMA

Oyenka: 4 («X0OpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PaboTa BeimojHeHa B paMKkax ""0a3o0Boro"
YpOBHS. BOJIILITUHCTBO OTBETOB JaHBl BEPHO. B yacTh MaTepuana ecTh He3HAYUTEIIHHBIC
HEJO0CTaTK!

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: Padora BeIIONIHEHA B paMKax "moporosoro"”
ypoBHs. OCHOBHasl YacTb 3aJJaHUs BHINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJIEHHOTIO YPOBHS

Oyenka: 2 («HEYIOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pa60Ta HE BBIITIOJIHEHA HNJIN BBIIIOJIHCHA
NpEUMYIICCTBECHHO HEIIPABUIIBLHO

II1. IIpaguna évicmaesnenus umo2o60i OUeHKU no Kypcy

Ouenka ompexaensercs B cooTBeTcTBUU ¢ [lonokeHneM o OanbHO-pEUTHHTOBOM cHUCTEME IS
crynentoB  HUY "MDOU" Ha OCHOBaHMU CJIOKEHHMS CEMECTPOBOM UM  aTTECTAllMOHHOU

COCTABJISIONINX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

7 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

CTyneHT yCcTHO M3/1araeT rnepeji KOMUCCUEH, COCTOSLIEN U3 IBYX IIpenojaBaTeliei, CyTh 3aJaHusl U
coepKaHus KypcoBoro mpoekrta B TeueHue 10-15 Munyt. 3aTeM OTBe4aeT Ha BONPOCHI YICHOB
komuccud. [locie oTBeTa Ha BONPOCH WIEHBI KOMUCCUM BBICTABIIAIOT OLICHKY. Bo Bpems
MIPOBEJICHUS 3AIIMUTHI CTYACHTHI MOT'YT MOJIb30BaThHCS MOSCHUTEIBHON 3alIMCKOM, a TaK¥kKe
CIIPABOYHOU JIUTEPATYPOM.

II. Onucanue wikanvl oueHuBanus

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MpOABUHYTOTO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: PadboTa BeinmoiHeHa B pamkax "0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HE/IOCTATKU

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acThb 3a/1aHUs BBIIIOJHEHA BEPHO. HA BONPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: PaboTa He BHIIIOIHEHA WIN BBITIOIHEHA
PEUMYIIECTBEHHO HENPaBUIBLHO

1I1. Ilpaguna évicmasnenus umo2080i OUeHKU no Kypcy

Onenka ompenensercss B cooTBeTcTBUU ¢ llonokeHueM o OalbHO-pEHTHHIOBOM cUCTeMe JUis
ctynentoB HUY "MOU" Ha ocHOBaHMM cEMECTPOBOM M aTTECTAIIMOHHOM COCTABIISAIOIINX.
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