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3BaHHE)

TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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. [TK-2 CiocoGeH BBITIOJIHATH pacyeT M MPOSKTUPOBAHUE YCTPOMCTB MICKTPOHUKH U
HAHORJIEKTPOHUKH U UX CUCTEM
N/I-2 YMeeT npoBOJIUTH pacueThl U UCCIEIOBAHUE XapaKTEPUCTUK YCTPOMCTB U CUCTEM
ANIEKTPOHUKHU U HAHODJICKTPOHUKH
N/I-3 YMeer cocTaBisTh alrOPUTMBI PEILICHUS 3a/1a4 110 TPOEKTUPOBAHUIO YCTPONCTB U
CHUCTEM DJICKTPOHUKHU U HAHODJIEKTPOHUKH, PEATM30BBIBATh UX C IIOMOIIBIO TPOTrPAMMHBIX
CpeICTB

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: ITncemenHas pabora
1. Kontponbnas pabota Nel. Cunrakcuc komann (KontposibsHas pabora)
2. KonTponbHast padora Ne2. O6pabdotka maccuBoB JaHHBIX (KoHTpoabHas paboTa)

Dopma peanuzanuu: CmemmanHas Gopma
1. Konrponbnas padorta Nel. Ilepudepuiinsiii ycrpoiictBa MukpokonTposiepa (KonrponsHast
pabora)
2. JIaboparopHas padota Nel. Komanas! nepecoiiiku u o0padoTku naHHbIX (JIabopaTtopHas
paborta)
3. JJabopatopHas pabota Nel. IToncucrema ananorosoro BBoaa/BeiBoga MK (Jlaboparopnast
paborta)
4. Jlaboparopnas padota Ne2. Komanasl 00paO0TKu AaHHBIX U niepexooB (JlabopaTopHas
paborta)
5. JJabopatopHas pabota Ne2. Iloncucrema peanbaoro Bpemenu MK (JIabopaTopHas pabota)
6. JTabopatopHas pabota Ne3. [loacucrema mocnenoarensHoro BBoja/BeiBoa MK: SPI
(JTaboparopnas paboTa)
7. JJaboparopHast padota Ne3. CoptupoBka maccuBoB (JlabopaTtopHas pabota)
8. Jlabopatopnas pabota Ned. [Toacucrema nocnenoBatenbHoro BBoaa/BeiBoga MK: UART
(JIaGopaTopHnas pabora)
9. JTabopatopHas pabdota Ned. IToptsl BBoaa/BeiBoga MK (Jlaboparopnas paboTta)

BPC nucuuIInHbI

7 cemecTp

Beca koHTpOIBHBIX MeponpHsITHiL, Y0

HNunekc KM- | KM- | KM- | KM- | KM- | KM-

Pasnen auCUUIINHEL KM- 1 2 3 4 5 6

Cpok KM: 4 5 8 12 15 16

IIporpamMMHBII IPUHIUT YIIPABIEHUS U €TI0
peanu3anus CpeaCcTBaAMU MUKPOIIPOLIECCOPHOM




CHUCTEMEI
[IporpamMMHBIi IPUHIMIT YIPABICHUS U €TI0
peanu3anus CpeiCTBaAMU MUKPOITPOLIECCOPHOMN + +
CHUCTEMEI
CTpyKTypa MHUKPOIIPOIECCOPHON CUCTEMBI
CTpyKTypa MUKPOIIPOLIECCOPHON CUCTEMBI + + + +
[TonynpoBoAHMKOBAs MTaMsTh B + +
MHUKPOIPOLIECCOPHOM CUCTEME
CtpyKTypa LIEHTPaJIbHOTO IIpolieccopa + +
OO6mMenH nHdopmareld B MUKPOIIPOIIECCOPHOM + +
CUCTEME
[TapaneabHbIN BBOA/BBIBO + + + +
Pexxumbl ipepbIiBaHus U PSIMOTO JOCTYIIA K ITAMATH + + + +
Onnokpuctansabie MK
Onnokpuctansabie MK + + + +
Mopnynb cuctemHoit uaterpanuu MK + + + +
[TopTer BBOgA/BEIBOIa MK + + + +
IToncucrema npepeiBanuss MK + + + +
Bec KM: 15 5 20 20 20 20
8 cemectp
Beca KOHTpOIBHBIX MepOnpUsITHiL, Y0
Nunekc KM-8 | KM-9 | KM-10 | KM-11 | KM-12
Pa3gen mucimmminHbl
KM:
Cpok KM: 4 8 12 13 14
IToacucrema anaoroBoro BBoja/BeiBoga MK
IToacucrema anaoroBoro BBoaa/BeiBoga MK + +
IToncucrema peanbHoro Bpemenn MK
IToncucrema peanbHoro Bpemenn MK + +
IMoncucrema mociie10BaTeNLHOr0 BBOAA/BEIBOIA
MK
IMoncucrema mociie10BaTeNLHOr0 BBOAA/BEIBOIA + + +
MK: SPI
IMoxncucrema mocie10BaTeENLHOr0 BBOAA/BEIBOIA + + +
MK: UART
Bec KM: 20 20 20 20 20

$O6m1as yacts//1s1 MPOMEKYTOUHOU aTTecTauud




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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
I1K-2 N-2nk-> YMeeT npoBOAUTh | 3HATH: KonTponpnas padora Nel. Cunrakcuc komany (KontponasHas padora)
pacueTsl M UCCIEJOBAHHE | MPUHIUIBI paOOTHI KonTponbnas padora Ne2. O6pabdotka maccuBoB gaHHbIX (KoHTponbHas
XapaKTEPUCTHK YCTPOICTB U | MUKPOIIPOLIECCOPHBIX pabota)
CUCTEM  DIJIGKTPOHHKH U | CUCTEM
HAHORJICKTPOHHUKH
I1K-2 NJI-3nk-2 YMeeT cocTaBiATh | 3HATh: JlaboparopHas padota Nel. Komanabl nepechiiku 1 00pabOTKH JaHHBIX
QITOPUTMBI PELICHHs 3a7ay | MPUHIHITEI pa3padoTKu (JIabopatopnast pabora)
o MPOEKTUPOBAHUIO | MUKPOIIPOLIECCOPHBIX JlaboparopHas pabota Ne2. Komanabl 00paOOTKHU TaHHBIX U MEPEX0I0B
YCTPOUCTB u CUCTEM | YCTPOWCTB (JTaboparopnas padoTta)
HIIEKTPOHUKHU u | YMeTs: JIaGoparopnas pabota Ne3. CoptupoBka maccuBoB (JIaboparopHas pabota)
HAHODJIEKTPOHUKH, paspabarbiBaTh U JlaboparopHnas padota Ned. [Toptel BBoga/BeiBo1a MK (JIaGopaTopHas
peaan30BbIBATH ux C | OTJIaXHUBATh IPOTPaAaMMHOE paborta)
MOMOIIbI0  TPOTPAMMHBIX | 00eCIIeUeHHs Ha S3BIKE JlabopaTtopHnas pabota Nel. [Toacucrema anagoroBoro BBoja/Beioga MK
CPEICTB acceMOuiepa ais (JTabopaTopnas pabora)
MUKPOKOHTPOJIJIEPOB JlabopaTtopHuas pabota Ne2. [Toacucrema peanbHoro Bpemenn MK
paspabarbiBaTh U (JTabopatopnas pabota)
OTJIAXKUBATh MPOTPAMMHOE JlabopaTtopHas padota Ne3. I[Toacucrema mocienoBaTeIbHOTO
obecrieueHus Ha sa3bike C BBOs1a/BbIBoja MK: SPI (JIaGopaTtopHas pabora)
JUISI MUKPOKOHTPOJUIEPOB JlaboparopHas padota Ned. [Tosncuctema nocienoBaTeIbHOTO
BBos1a/BbiBoga MK: UART (JlaGopaTopnas pabora)
KonTponbnas padota Nel. [lepudepuiinblii ycTpoiicTBa MUKPOKOHTpOJLIEPA
(KonTpospHas paboTta)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
7 cemecTp

KM-1. Kontpoabnas padora Nel. CHHTaKCHC KOMaH/

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHMs KOHTPOJBLHOro Meponpusatusa: I[IpoBogutrcs B ayauropun B
NUCbMEHHOMW (hopMe B BUJIE OTBETA Ha MHAMBHyaJbHOE 3a1aHue. Bpems BbImonHeHus 45 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
OTBGTI/ITB Ha BOHpOCBI I/IHIII/IBI/IIIyaJH)HOFO 3adaHUA

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: IIPUHIMUIIBI paboThI 1.Kak nmpeobpa3oBath 4HCII0 U3 AECATHUHON CUCTEMBI
MHUKPOIPOLIECCOPHBIX CUCTEM CUMCJIEHUS B IBOMYHYIO U ILIECTHAIIATEPUUHYIO?
2.Kakwue crocoOsl apecanny UCIONb3YIOTCS B CHCTEMaX
KoMaHx?
3.Kakue oprann3oBaTh HUKINYECKYIO POTpaMMy?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIM 3a/1aHue NMPEUMYILECTBEHHO BBITIOJIHEHO

KM-2. JIadopaTopnasi pabora Nel. Komanabl nepecbliIku 4 00pad0TKH JaHHBIX

®opmbl peanusanun: Cmentannas Gopma

Tun koHTpoABLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa mnpoBeaeHHUs] KOHTPOJBHOrO MeponpusaTHa: KaxnoMmy cTyzneHTy BblIaercs
MHIUBHIyaJIbHOE 3a/1aHne. Ha BbInosIHeHNe naercs 4 akaJleMAYeCKHX Jaca.

Kparkoe conepxxanue 3aganus:
OTBeTUTH HAa BONPOCHI U HAITUCATDH NIPOTPAMMY

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

‘ YMers: pa3pabatbIBaTh U ‘ 1.Co31aTh MHAMBUAYAIBHBIN NPOEKT B OTJIaI0YHOM




OTJIa’)KUBATh IIporpaMMHOC CHUCTEMC

obecrieueHHs Ha SI3BIKE 2.BBINOIHATE TECTOBYIO IPOIPaMMy B IIOIIATOBOM
accembiepa JUTSL pexume
MUKPOKOHTPOJUIEPOB 3.HamucaTp nporpammy, nepeMeniaroilyo JaHHbIE,

pacnonoxenHbie 1o aapecam 0x20000100-0x200001FF B
syeiiku mamsaty 1o agpecam 0x20000000-0x200000FF

Onucanne MKAJbI OIleHUBaHUS:

Ouyenka: 3a4TE€HO
Onucanue xapakmepucmuKkuy 8blNOJIHEHUs. 3HAHUA. OLICHKA "3a4TeHO0" BBICTABISETCS, €CIIH
BBIIOJIHEHBI BCE TECTOBBIE 3aaHUS

Oyenka: He 3a4TEHO
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-3. JlabopaTopHnasi padora Ne2. Komanabl 00padoTKH JaHHBIX U NEPEX010B

®opmbl peanusanun: Cmenrannas Gopma

Tun KOHTPOJIBLHOT0 MeponpusiTus: Jlaboparopnas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBedeHUs] KOHTPOJIBLHOTO MeponpusTus: KaxnoMmy CcTyneHTy BbLIaeTCs
WHIMBUyalIbHOE 3aaHKe. Ha BhimosiHeHne naercs 4 akaJeMUYeCKHX Jaca.

KpaTKOC CoA€cpKaHUuE 3alaHUA:
OTtBeTuTh HA BOIIPOCHI 1 HAITMCATh IIPOrpaMMy

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: pa3pabaThiBaTh u 1.Hanmucats mporpammy, 0OMEHHUBAIOITYIO MECTaMHU
OTJIa)KUBATh IIPOrpaMMHOE JaHHBIE, pacnojoXeHHble o aapecam 0x20000100-
o0ecrieyeHus Ha SI3BIKE 0x200001FF ¢ nannbiMu nio aapecam 0x20000000-
accembOnepa TUTST 0x200000FF.

MUKPOKOHTPOJLIEPOB 2.Jlan MaccuB OHOOANTOBBIX YHCEN B MPSIMOM KOJIE CO

3HakoM. Hawanensiit agpec 0x20000000, komuecTBO
aneMeHToB MaccuBa - 20. Haunnas ¢ agpeca 0x20000150
MepenucaTh TOJbKO MOJOKUTENIbHbBIE YnCIa

3.JlaH MaccuB 0JTHOOAMTOBBIX YUCEN B MPSIMOM KOJIE CO
3HakoM. Hawanensiit agpec 0x20000000, komuecTBO
aneMeHToB MaccuBa - 20. Haunnas ¢ agpeca 0x20000150
IepenucaTh TOJbKO OTPHUIIATEIbHBIEC YETHBIE YHCIIa

Onucanune MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-4. JIabopaTopnasi padora Ne3. CopTupoBKa MacCUBOB

®opmbl peamuzanun: CMmemanHas Gopma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHs] KOHTPOJbHOIO MeponpusaTus: KaxXaoMy CTyIeHTY BblIaeTcs
WHAMBHUAYyalIbHOE 331aHue. Ha BoinonHeHue naercs 4 akaleMUYecKuX yaca.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OTBeTHTH Ha BOIIPOCHI U HAIIKUCATDb IMPOIrpaMmy

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTb: pa3pabaTbIBaTh " 1.JlaH MaccuB 0JJHOOANUTOBBIX YHCEI B IPSIMOM KOJIE CO
OTJIQ)KUBATh IIPOrpaMMHOE 3HakoM. Hauanphslii agpec - 0x20000000, xox
obecrieueHus Ha SI3BIKE nocneanero anementa 0xE1. Haiitu cpennee
accembOiepa IS apu(pMETHUECKOe FITIEMEHTOB MacCHuBa
MHKPOKOHTPOJIJIEPOB 2.JlaH MaccuB OJTHOOAHTOBBIX YHCEJ B IPSIMOM KOJIE CO

3HakoM. Havanensiii agpec - 0x20000000, xon
nocienaero 3nnemedra 0xFF. Halitu camoe Gosbiioe
YHCIIO B MACCUBE

3.Jlan MaccuB 0 JHOOAMTOBBIX YKCE B IPSIMOM KOJIE CO
3HakoM. Havanensiii agpec - 0x20000000, xon
nociuenuero seMedTa 0xAA. Haiitu camoe ManeHbKoe
YHCIIO B MACCUBE

4.TTpon3BecTH COPTUPOBKY MO YOBIBAHUIO
OJIHOOANTOBBIX YHCEJI, PACTIONIOKEHHBIX B sUEHKaxX

0x20000050-0x20000070

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "Xopoo" BEICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-S. KoutpoJabHnas padora Ne2. O6padoTka MacCHBOB JaHHBIX

®opmbl peanusanun: [lucemennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHoro meponpusitusi B BPC: 20




IIpouenypa mnpoBeaeHMsl KOHTPOJBLHOr0 Meponpusitus: IIpoBoautcs B ayauTopuud B
MMCbMEHHOU (popMe B BUJIe OTBETA HA MHAMBUIyalbHOE 3aanne. Bpems BoimonHeHus: 90 MUHYT.

Kpatkoe cogep:xanue 3aganus:
Hanucars nporpammy o6paboTKu MaccuBa JaHHBIX

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TIPUHIUITBL paboThI 1.Kak npeobpa3oBaTh OTPHUIIATEIBHOE YHCIIO U3 TIPSMOTO
MUKPOIIPOILIECCOPHBIX CUCTEM KOJIa B JIONIOJTHUTENIbHBIH?

2.Kakue cypuKchl yCIOBHOTO BBITOJIHEHUS
UCIOJIb3YIOTCS B KOMaHAax?

3.Kak opranusoBarb nporpaMMy BETBJICHUS?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-6. JIadopaTopnasi paGora Ned. IToptel BBOAa/BhiBO1a MK

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoBLHOr0 Meponpusitus: Jlaboparopras padora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpoueaypa npoBedeHHs] KOHTPOJBHOro Meponpusitus: KaxkIoMmy CTYAeHTY BBITaeTCs
UHIMBUyalIbHOE 3ajaHKe. Ha BeinmosiHeHune naercs 4 akaieMU4ecKHX Jaca.

KpaTKOC CoA€CpKaHMuE 3alaHUA:
OTBeTuTh Ha BOIIPOCHI U HAITMCATh IIPOrpaMMy

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: pa3pabaTbIBaTh u 1.JlaH MaccuB CUMBOJIOB: UM U (haMHIIuS,
OTJIaXKUBATh IIpOrpaMMHOE npencrasieHHbx B ASCII koze. [1pu nepexintrouennn
o0ecrieueHus Ha SI3BIKE nepekitouarens SW1 yue6Horo crennauz 0B 1 B
accembOnepa TUISE MPSIMOM MOPAJIKE OTOOpaXxkaTh 3JIEMEHTHI MaccUBa Ha
MUKPOKOHTPOJUIEPOB CBETOJIMO0/1aX LIMKINYECKU

2.Peann3oBaTh peBEPCUBHBIN ABOMYHBIN 8 — pa3psAHbIA
CU€TUHK C OTOOpaKEHHEM 3HAUEHUS Ha CBETOANO/IAX.
TaxTOBBIM BXOJIOM JUJIsl HAIIPaBJICHUS CUETA BBEPX
aBisieTcs nepekiatovarens SW1 Ha yueOHOM cTeHe,
TAaKTOBBIM BXOJIOM JIJIsl HAIPaBJIEHUS CuéTa BHU3
ABJIAETCS Nepexoyarens SW2

3.Peasm3oBate casuratronui peructp. [lapannensasii




KOJI C BBIXOJIa perucTpa oToOpakaeTcsi Ha CBETOANOAAX.
BX0/10M 1aHHBIX PETUCTpa ABIAETCS MOJIOKEHHE
nepexitouarenss SW1 yuebnoro crenna. TakToBbIM
BXOJIOM PErucTpa sIBIsieTCs nepekirodarenb SW2

Onucanne MKAJbI OIlEHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

8 cemecTp

KM-8. JlabopaTopnas pa6ora Nel. Iloacucrema ananorosoro BBoaa/sbisoga MK

®opmbl peanusanun: CmenianHas popma

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHs1 KOHTPOJBHOrO MeponpusaTHa: KaxaoMmy CcTyneHTy BbLIaeTcs
MHAMBHUAYyalIbHOE 331aHue. Ha BoinosnHeHue naercs 4 akaleMUYecKuX yaca.

Kparkoe conepxxanue 3agaHus:
OTBeTUTH Ha BOIIPOCH U HAIKCATh MIPOTPAMMY

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: pa3pabatbiBaTh u 1.Pa3paborark mporpamMmy, KOTopasi Ipy Ha)xaToi
OTJI&KUBATH [IPOrpaMMHOE kHonke SB1 BeiBoauT ko1 nepBoro kanana ALIIT (POT1)
oOecrieuenuss Ha s3bike C  ans Ha CBETOJMO/Ibl, TPH HaXxkaTol KHonke SB2 — BTOporo
MUKPOKOHTPOJIIIEPOB kanana ALIIT (POT2). ITpu orxatbix kHonkax SB1 u

SB2 Ha cBetoanoas! BEIBOAUTCA 1100uTOBOE U KOZIOB
MEPBOT0 U BTOPOr'0 KaHAJIOB

2.Pazpabotats mporpaMmy, KOTopast Ipu HaXKaTon
kHonke SB1 BeiBoguT koA neproro kanana AL (POTI)
Ha CBETOAMO/IbI, TPU HAKATOU KHONIKE SB2 — BTOpOTO
kanaina ALIT (POT2). ITpu orxateix kHonkax SB1 u
SB2 Ha cBeTOJHMOBI BEIBOJIUTCS CpEIHEE 3HAUCHUE
KOJIOB IIEPBOTO ¥ BTOPOTO KaHAJIOB

3.Pa3pabotats mporpammy, KoTopasi Ipy Ha)xaToi
kHonke SB1 BeiBoguT koA neproro kanana AL (POTI)
Ha CBETOAMO/IbI, TPU HAKATOU KHONIKE SB2 — BTOpOTO
kaHaina AT (POT2). ITpu orxkateix kHonkax SB1 u
SB2 Ha cBeTOIHOABI BRIBOJUTCS CyMMa KOJIOB TIEPBOTO
Y BTOPOT'O KaHAJIOB C HachleHueM. [lpu croxxenuu c
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HACBIIICHUEM €CIIA Pe3yabTaT O0ombIie 255, To
BBIBOJUTCS KOZ 255

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu 6blnoineHus 3Hanus: OLeHKa "0TIMYHO" BBICTABIISIETCS €CIIU 3a1aH1e
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3314

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-9. JlabopaTopHnasi padora Ne2. [logcucrema peanbHoro Bpemenu MK

®opwmbl peanusanun: Cmenrannas Gopma

Tun KOHTPOJIBLHOT0 MeponpusiTus: Jlaboparopras padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBedeHHUs] KOHTPOJIBLHOTO MeponpusTus: KaxnoMmy CcTymeHTy BbLIaeTCs
WHIMBUyalIbHOE 3aaHne. Ha BhimosiHeHne naercs 4 akaJeMUIeCcKHUX Jaca.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OTBeTuTh Ha BOIIPOCHI U HAITMCATh IIPOrpaMMy

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: pa3pabaTbIBaTh u 1.Pa3zpaboTtats nporpaMmmy, 00ecreqrBaonyto
OTJIAKUBATH IIPOrpaMMHOE ylpaBjeHHe OeryymM OrHeEM Ha CBETOJUOIaX: OJUH
obOecrieuenns Ha s3plke C  uis OTOHBb OEXKUT CIPaBa HAJIEBO C MOCTOSTHHON HEBBICOKOM
MUKPOKOHTPOJLIEPOB CKOPOCTBIO U TIOJIOBUHHOM sipKOoCTH. [Ipn nepsom

Ha)kaTUM Ha KHONKY SB1 HanpaBieHue npoOera
MEHSIETCS Ha MPOTUBONONIOkKHOE. [Ipy BTOpOM HaxkaTtun
Ha kHOMKy SB1 — ckopocTb mpobera yBenuunBaeTcs
BaBoe. [Ipu TpeThem HaxkaTuu Ha KHONIKY SB1 mensiercs
HanpasieHue npodera. [Ipu yeTBepTOM Ha)KaTHM Ha
kHonKy SB1 ckopocTs npobera nagaet Basoe. [Ipu
IIITOM Ha)KaTUM Ha KHONIKY SB1 Bce nmoBTopsercs
CHayaJa

2.Pa3paboTath mporpamMmy, 00ecreyuBaroIIyIO
yrpaBiieHHue OEryluM OrHeM Ha CBETOIMO0/Iax: OJUH
OTOHBb OEXHT CJIeBa HANPaBO C MaJOH CKOPOCTHIO U
Masioit sipkocThbio. [locie KakabIX 2 TOTHBIX MPOOEroB
YBEJIUYMBAETCS CKOPOCTh U SIPKOCTh U Tak 5 pa3. lanee
MIPOLIECC MIOBTOPSETCS

3.Pazpabotats nporpaMmy, 00ecreqrBaONIyI0
yrpaBiieHue OeryluuM OrHeM Ha CBETOJIMO0/Iax: TPU OTHS
OeryT cHayaja cjeBa HalpaBo, a 3aTeM CIpaBa HaJIEBO.
[Ipu nBMXKEHUU B OTHY CTOPOHY IPKOCTh BO3PACTAET, B
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\ Ipyryro — yosiBaeT. [Iporiecc 6eckoOHEUHBIN

Onucanue MKAJbI OICHUBAHUA:

Ouyenka: 3a4TCHO
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "3a4TeHo" BBICTaBJISETCS €CIIU 3aJJaHue
BBITIOJIHCHO MTPABUJILHO WM C HE3HAUYNUTEILHBIMHU HEI0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "He 3a4TeHO" BBICTABISIETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJITAT HE COOTBETCTBYET 3aJaHUIO

KM-10. JIaGopaTopnas padora Ne3. [loncucrema nocier0oBarejibHOI0 BBOAa/BbIBOA
MK: SPI

®opmbl peasuzanun: CMmemanHas Gopma

Tun KoHTpOJIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHs] KOHTPOJbHOIO MeponpusaTus: KaxXaoMy CTyIeHTY BbIIaeTCs
WHAMBHUAYyallbHOE 331aHue. Ha BoinonHenue naercs 4 akaleMUYecKUX yaca.

KpaTKOC CoA€cpKaHHuE 3alaHUA:
OTtBeTuTh Ha BOIIPOCHI 1 HAITMCATh IIPOrpaMMy

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: NPUHLUIOBl  pa3paboTKu 1.HanummuTe nporpamMmmy A KonupoBaHus 32 6alT u3
MUKPOITPOLIECCOPHBIX YCTPONCTB siaeek HaunHas ¢ agpeca 0x20000000 Bo BHemHO0 Flash
NaMsATh, HOJKIIOUEHHYIO 110 uHTepdeiicy SPI
2.HanummTe nporpamMmy A KonupoBaHus 16 6aiT u3
syeek naMsATH u3 BHemHel Flash mamsitu,
MOJIKJIIOUEHHOM 1o uHTepdeiicy SP1 Bo BHyTpeHHIOIO
O3Y naumnas ¢ agpeca 0x20000000

3.Hamummure nporpaMmy ajisi 4YT€HUs pe3yibTaTa
npeodOpaszoBanus BHemHero AL, moakitodeHHOro 1Mo
untepdeiicy SPI. UreHue 1015KHO MPOU3BOAUTHCS
KXy CEKYHAY U pe3yJbTaT JOJDKEH 0TOOpakaThCs Ha
CBETOJIMO0JIaX

Onucanue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHKe
BBITIOJTHEHO B TTOJTHOM 00'bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 60
Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO
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KM-11. KonrpoJuabnas padora Nel. Ilepudepuiinblii ycTpoiicTBa MUKPOKOHTPOJLIEpa

®opmbl peanuzanun: Cvemannas Gopma

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mpoBeleHHsi KOHTPOJbLHOro Meponpusitusa: [IpoBonuTcs B nucbMeHHOH ¢dopme B
BUJIE HAIlMCaHMUs IPOrPaMMHOr0 KojJa B COOTBECTBMM B 3ajaHueM. Ha BoimosHenue naercs 30
MUHYT.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OTBeTHTH Ha BOIIPOCHI U HAITKUCATh IMMPOIrpaMmy

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TMPUHIHUIBI  pa3pabOTKH 1.Kak crioco6amu B3aMMOJIEHCTBYIOT IEHTPATbHBIN
MHKPOIIPOLIECCOPHBIX YCTPOUCTB poreccop u nepudepuitHpIe YCTPOCTBa

2.Kaxkue nepudepuiiapie MOTyTU BXOJAT B COCTaB
mponeccopa Cortex-MO

3.Yem orpaHrueHO KOJIUYECTBO MepudepuitHbIX
MojyIei B coctaBe MK

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1neHKa "0TINYHO" BBICTABIISIECTCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISAETCS
€CIIU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-12. JIaGopaTopHas padora Ne4. [loncucrema nocieroBarejibHOI0 BBOAa/BbIBOIA
MK: UART

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoBLHOr0 Meponpusitus: Jlaboparopuas padora

Bec koHTpOosbHOrO Meponpustusi B BPC: 20

IIpoueaypa mnpoBeaeHHsI KOHTPOJBHOIO MeponpusaTHs: KaxnoMy CTyIeHTy BblIaeTcs
UHIMBUYyalIbHOE 3aaHKe. Ha BeinosnHeHune naercs 4 akaeMUYecKHX Jaca.

Kpatkoe conep:kanue 3aiaHusi:
OTBETUTH HA BONPOCHI M HAIMCATh MPOTPAMMY

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: TPUHIMIBI  pa3pabOTKU 1.HamncaTp ¥ 0TI1aquTh NporpamMmmy,
MHUKPOITPOLIECCOPHBIX YCTPONCTB neMoHcTpupyroiyto padoty unrepgeiica UART. Ilpu
BBOJIE C TEPMHMHAJIA KOMaH bl «Al» Ha TepMUHAI JOJIKEH
BBIBOJIUTHCS KO OLM(POBKH 110 aHAJIOTOBOMY KaHAITy
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POT1 B necsatuunoit popme. Bee nHBIE KOMaHIBI
MUKPOKOHTPOJLIEP TOJKEH UTHOPUPOBATH

2.Hanucatp 1 0TJ1aAUTh IPOTPaMMYy,
neMoHcTpupyoIyto padoty uarepgderica UART. Tlpu
BBOoJie B MK ¢ Tepmunana komanabel «CT»
MUKPOKOHTPOJLIEP YBEJIUYUBAET COCTOSIHUE IBOMYHOTO
TPEeXpa3ps,IHOTO CUETYHKA U BHIBOJAUT 3HAYCHHUE HA
TEpMUHAJ B TEKCTOBOM BHU/IE HA aHTJIUHCKOM SI3bIKE
(manpumep, 0 — «ZERO», 1 — «ONE», 2 — «TWO» u
T.4.). [Ipu BBOZE KOMaHabI «CR» MUKpOKOHTpOLIIED
BO3BpaIlaeT Ha TEPMUHAI KOJI COCTOSIHHSI CUETUYHKA
3.Hanucats ¥ OTIaAUTH NPOTPAMMY,
neMoHCTpupyomyto padoty uarepdeiica UART. ITpu
BBO/IE C TEpMHUHAJIA KOMaHbl «AD» Ha TepMHUHAI JOJKEH
BBIBOJIUTHCA KO OLU(POBKH 110 aHAJIIOTOBOMY KaHaly
POT1 B BocbMepuuHO# popme. Bee nHbie KOMaH b1
MUKPOKOHTPOJUIEP AOJKEH UTHOPUPOBATH

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHkKa "Xopowo" BEICTaBISAETCS €U
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. CucreMbl CYUCIIEHUsI, UCTIOIB3YEMbIE B MUKPOIIPOLIECCOPHOM TEXHUKE: ACCITHYHAS,
JBOMYHAs, lIeCTHAALIATepruHas. B3anmuble mpeoOpa3zoBaHus U3 OJTHOM CUCTEMbI CUMCICHUS B
JIPYTYIO (715 LEJIbIX YHCE).

2. Ctpykrypa cuctemsl TaktupoBanust MK ¢ ymHoxutenem yactorsl. CTpyKTypa yMHOKHUTENS
yacToThl o cxeme OAITY.

3. Maccus gucen X 1 maccuB yucel Y coctosT u3 10 31eMEHTOB KaXKIblil. DJIEMEHTHI
0/1HO0AalTOBBIC, (hOpPMAT MPEICTABICHUS YHCIIa — MPSAMOi KoJ O6e3 3Haka. OOpa3oBaTh HOBBIMA
MaccuB Z, 0ToOpaB B Hero aneMeHThI z(1)=x(1)+y(i)+5, yaoBieTBopsomue TpeOOBaHHIO:
z(i)>80

DneMEeHThl HOBOT'O MAaCCHBA JIOJIKHBI ObITh 3alKMCaHbl B CIEAYIOLIEM MOPSAKE: CHaYaIa YUCio
AJIEMEHTOB, a 3aTEM BCE DJIEMEHTHI T10 MOPSIIKY.

IIpoueaypa nposenenus

CryneHT ToTOBUTCS K OTBETY Ha OwiieT B TeueHue 60 munyT. Ilocie yero ycTHo oTBe4aeT Ha Bce
BOIPOCHI OMJIeTa, a TAK)KEe Ha JONOJHUTEIbHbBIE BOIPOCHI 3K3aMEHATOpa.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: UJ-2nk-2 YMeeT npoBOIUTh pacueThl H UCCIICAOBAHHE
XapaKTEPUCTUK YCTPOMCTB U CUCTEM FIEKTPOHUKU U HAHODJIEKTPOHUKH

Bonpocsl, 3aganus
1 .ITonsiTHE TPOrpaMMHO-JIOTMUECKON MOJENIN LEHTPAIbHOTO Ipoueccopa. [Iporpammuo-
JIOTHYECKasi MOJIENb IIPOLECCOPHOTO Apa.

2.Cnoco06s! anpecaunu B MIIC. I[psimast u HenocpeacTBeHHas aapecanus. [Ipumepst
UCIOJIb30BaHus (MIpUBEIUTE (hparMeHThI IPOrpaMMbl Ha acceMouepe).

3.Cucrtema KOMaH[ IEHTPAIBHOTO Mporieccopa. I'pynma apudmernueckux komann. [Ipusenute
IpUMEpPbI TPUMEHEHUS] KOMaH 1 YKa3aHHOM IPyIIbI.

4.Cucrema KOMaH I IEHTPAJILHOTO TIporieccopa. [ pymma komana BeTBieHus. [IpuBeanre
IpUMEpPbI IPUMEHEHUS] KOMaH 1 YKa3aHHOM IPyIIbI.

MartepuaJbl 1Jisi IPOBEPKU OCTATOYHBIX 3HAHUM

1.Ha3nauenue pexxuma npsiMoro JOCTyIa K MaMsTH:
OTBeTHL:

a) moJIcYeT 00beMa aMsTH

0) 0OMEeH JaHHBIMU MEX]y YCTPOMCTBaMH Ha IIMHE 0€3 yJacTHs LIEHTPAIbHOTO Ipolieccopa

B) OOMEH JIaHHBIM MEXAY YCTPOWCTBAMU Ha IIMHE Yepe3 IIEHTPATbHBIN IPOIeccop

T') IEPeX0/1 IEHTPATBLHOTO MPOIECCOPa K BHIMOTHEHUIO MPOTPAMMBI U3 IMTaMSITH
BepHnbiii oTBeT: 0) 0OMEH TaHHBIMH MEXIY YCTPOWCTBAMU Ha IIMHE 0e3 ydacTus
[EHTPATHHOTO MPOIEccCopa

2.Ha3HaueHue akKyMmyJsiTOpa B LIEHTPaJIbHOM IIPOLIECCOPE:
OTBeTHI:
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a) HaKOIJICHHE aHATIOTOBBIX CUTHAIIOB
0) paboTa ¢ onepaHaM U pe3yIbTaTOM BBIUMCICHUN
B) peanm3alus HemOCPEICTBEHHOU aapecalun
') OpraHu3anus pe3epBHOTO MUTAHUS
Bepwnbiii oTBeT: 0) paboTa ¢ onepaHaaM u pe3yJIbTaTOM BBIYHCICHUN
3.Ha3nauenue cueTdynka KOMaH]l B IEHTPAJIbHOM IPOIECCOPE:
OTBeTHI:
a) paboTa c ornepaHjiam U pe3yJbTaTOM BBIYUCICHUI
0) yka3pIBaeT Ha a/IpecC UCIOJIHIEMOM B TaHHOW MOMEHT KOMaH/IbI
B) MpeHa3HAYEH Ul 3arpy3Ku B HETO KOJla Oreparu
T') BEITIOJTHEHUE apU(METUICCKIX OTepaIuit
BepHnbiii oTBeT: 0) yka3bIBaeT Ha aJipec UCIIOJIHAEMOM B JaHHON MOMEHT KOMaH/ bl

2. Komnerenuuss/Muaukarop: M/1-3nk-2 YMeeT coCTaBIATh alrOPUTMBI PEIICHUS 3a/1a4 10
MPOEKTUPOBAHUIO YCTPOICTB U CUCTEM JIEKTPOHUKH U HAHOIJIEKTPOHUKH, PEaTM30BBIBATh UX C
MTOMOIIIbIO TPOTPAMMHBIX CPE/ICTB

Bonpocel, 3a1anns
1.Cucrema taktupoBanue MK. VcTouHMKY TaKTUpOBaHUS.
2.MaccuB yucen X u MmaccuB yucen Y cocTosAT U3 10 351eMeHTOB KaXIblid. DJIeMEHThI
0JIHO0ANTOBBIC, (hOPMAT MPEICTABICHUS YHCIIa — IPSAMOi KoJ| O6e3 3Haka. OOpa3oBaTh HOBBIMA
MaccuB Z, 0ToOpaB B Hero aneMeHTsI Z(1)=x(i)+y(i)-1, ynoBieTBopstomire TpeOOBaHUIO:
z(i)<40
OJeMeHThl HOBOTO MacCHBa JIOJDKHBI OBbITh 3aIIMCaHbl B CJIEAYIOIIEM MOPSI/IKE: CHavauia Yucio
AJIEMEHTOB, a 3aTE€M BCE 3JIEMEHTHI 110 MOPSIIKY.
3.Pexxumbl paboter MK.
4.Maccu yncen X coctouT u3 10 a5ieMeHToB. DIeMeHThI 0THO0ATOBBIE, opMaT
IpeCTaBICHUs YUCIa — MPSIMOM KoJl co 3HakoM. OOpa3oBaTh HOBBIN MaccuB Y, 0TOOpaB B
HEro 3JIEMEHTHI IEPBOI0 MAacCUBA, YAOBIETBOpAOIINe TpeboBaHuto: [lonoxxuTenbHble uncia, y
KOTOPBIX MIIaIIui nmonyoaiT paBen 0x5 nim > OxA.
DneMEeHTBl HOBOI'O MacCHBAa JI0JKHBI ObITh 3allMCaHbl B CIEAYIOLIEM MOPSIIKE: CHaYaIa Yucio
AJIEMEHTOB, a 3aTE€M BCE DJIEMEHTHI 110 MOPSIIKY.
5.IIpepriBanus B MIIC. Kontposnep npepsiBanuil. CTpykTypa MOANPOrpaMMbI IPEPbIBAHUS.
6.Maccus uncen X coctout u3 10 a1eMeHTOB. DIeMeHTbI 0JHOOalTOBBIE, (hopMaT
IIpEeJICTaBJICHUS YUCIIa — PSAMOM KoJl co 3HakoM. OOpa3oBaTh HOBBII MaccuB Y, 0TOOpaB B
HET0 3JIEMEHTHI IEPBOT0 MacCuBa, YAOBJIEeTBOpAtonue TpedoBanuto: [lomoxurenbHble yucna, y
KOTOPBIX MJIAJIINK 1oyOalT paBeH 0X5, 1 OTpULIaTENIbHbBIE YNCIA, Y KOTOPHIX MJIaJlIui
noiay6aiT paBeH 0x8.
DneMEeHTHl HOBOI'O MacCHBA JI0JKHBI ObITH 3allMCaHbl B CIEAYIOLIEM MOPSIIKE: CHaYaIa Yuciio
AJIEMEHTOB, a 3aTE€M BCE DJIEMEHTHI 110 MOPSIIKY.
7.Bpemennsie auarpammsl pabotst MIIC.
8.Maccus uucen X coctouT u3 10 ameMeHTOB. DieMeHThl 01HO0aNTOBEIE, (hopMmaT
MIPEACTABJICHHS YHCIIa — MPSMOU KOJT co 3HakoM. OOpa3oBaTh HOBBIM MaccuB Y, 0TOOpaB B
HET0 3JIEMEHTHI IEPBOr0 MacCHBa, yAOBIeTBOpsAtomue TpedboBanuto: CHavasa Bce
MOJIOKUTEbHBIE YHCIIa, Y KOTOPBIX MJIaAIui noiayoaiit pasen 0x9, a 3aTem Bce
OTPHIIATENIbHBIEC YHCIIA, Y KOTOPBIX MIIJIIINI Moy0aiT aenuTcs Ha 4.
OneMEeHTHl HOBOI'O MacCHBA JIOJKHBI ObITh 3allMCaHbl B CIEAYIOLIEM MOPSIIKE: CHaYaIa Yucio
AJIEMEHTOB, a 3aTE€M BCE DJIEMEHTHI 110 MOPSIIKY.

MaTtepuaibl 1151 NPOBEPKH OCTATOYHBIX 3HAHUM
1.ITpeoOpasyiite uncno 123 u3 necsaTuyHOI GOPMBI B IIECTHAIIATUPUUHYIO (POpMY.
OTBeThI:
a) FF
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0) 7B
B) 32
r) 42
Bepnsriii oteT: [IpeoOpa3zoBanne npou3BoauTCs AeeHreM uncia Ha 16. Uucnam O6ombiie
9 cooTBeTCTBYIOT OYKBEHI JIaTuHCKOTO andasura A,B,C,.. [lemoHcTparus mpeoOpa3zoBaHUs:
123/16 = 7 crapmmii pa3pa0, octatok 11 wiu B - Maagmmii paspsa. Otser: 6) 7B
2.IIpeobpasyiite uncno 10 U3 necaTHaHON GOpPMBI B JBOMUHYIO GopMy.
OTtBeTsI:
a) 1001
6) 10101
B) 1010
r) 1111
Bepusriii otet: [IpeoOpazoBanue npousBoauTcs aeiaeHueM uucina Ha 2. Orset: B) 1010
3.IIpeobpasyiite uncno 10010111 u3 gBonuHO# GOPMBI B IIECTHAALATHPUIHYIO (HOPMY.
OTBeTHI:
a) 97
0) 42
B) AB
r)CD
Bepusiii otBet: Unicno pazduBaeTcs Ha rpyninsl o 4 6uta (tetpansl). Terpaga
MIEPEBOJIUTCS B JECATUIHOE YUCII0. BMecTo uncie 6onpie 9 craBaTcsi OyKBBI JJATHHCKOTO
andasura (10 - A, 11-B,12-C,13-D, 14 - E, 15 - F). OtBer: a) 97
4 . OYHKIIUY HEHTPAIBHOTO MPOIIECCOpPa B MUKPOIIPOIIECCOPHOM CHCTEME:
OTtBeTsI:
a) oToOpaskeHne nHpOpMaIHU
0) oOmeH uHdopmaruei, apupMeTHISCKHEe U JIOTHISCKUE OTIEpAIe Ha/l TaHHBIMHU
B) pETYJIMPOBAHHE HATIPSIKCHUS U TOKA
') npeoOpa3oBaHUE aHAIOTOBON MH(POPMALIUH B IU(POBYIO
BepHnbsiii otBeT: 0) 00MeH uHpopmanuen, apudpmeTnyeckue 1 JOrn4eckue onepanren Haja
JTaHHBIMU
5.Ilepudepuiinoe ycTpoiicTBO MUKPOKOHTPOJIIEPA AJI B3aUMOJICHCTBUS ¢ BHEIIHUM MHPOM
Yyepe3 TUCKPETHBIE CUTHABI:
OTBeTHI:
a) orepaTUBHOE 3alIOMHMHAIOLIEE YCTPOHCTBO
0) LIEHTpaIBHBIN MPOIECCop
B) MOPT BBO/JIa BBIBOJIA OOIIIETO HAa3HAYCHUS
T') CYIepBU30p MUTAHUS
BepHnblii 0TBET: B) MOPT BBO/A BBIBO/Ia OOIIET0 HA3HAYECHUS
6.Kakoii Buz BeIxogHOTO Oyepa mpruMeHseTcsi B MaruCTPaIbHO MOIYIIBHO
MHUKPOIPOLIECCOPHON CHCTEME:
OTBeTHI:
a) OTKPBITHIN KOJUIEKTOP
0) OTKPBITBINA CTOK
B) Oydep ¢ TpeTbUM COCTOSIHUEM
r) 6ydep maHHBIX
Bepuslii oTBeT: B) Oydep ¢ TpeTbUM COCTOSTHUEM
7.J171s1 4eTro HyKHBI TOJITATUBAIONINE PE3UCTOPHI B TOPTE BBOJIA:
OTBeThI:
a) JUTsl CHIDKEHHE TTOTPEOICHUS SHEPTHH
0) s pUKcaMU YPOBHS OTKPBITBIX KOHTaKTOB
B) JUTSI 3aIIUTHI OT KOPOTKOTO 3aMBIKAHHS
T) JUTSI 3a3€MJICHHUS
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Bepuslii oTBeT: 0) A1 GUKCAIMK YPOBHS OTKPBITBIX KOHTAKTOB

8.IlpeoOpasyiite uncio 13 u3 necaTuaHoi HOpPMBI B TBOUUHYIO (HOPMY.
OTBeTHI:

a) 1011

6) 10101

B) 1101

r) 1111
Bepnsriii oteT: [IpeoOpa3zoBanne npou3BoauTCs AeIeHreM uncia Ha 2. B) 1101

9.IlpeoGpazyiite yrcao 01011101 u3 BOMYHO# GOPMBI B IIECTHAAUATHPUIHYIO POPMY.
OTtBeTsI:

a) 97

6) 5D

B) AB

r) CD
Bepusriii otBet: Yncno pazdouBaercs Ha rpymnisl o 4 6uta (terpaasi). Terpana
MIEPEeBOUTCS B IECATUYHOE uncio. BMecTo uucie 6ombiie 9 crapsatTcs OyKBbI JATHHCKOTO
angasuta (10-A,11-B,12-C,13-D, 14-E, 15-F).6) 5D

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BeiogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Martepuana ecTh He3HAUUTEIbHBIC
HEJ0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoanenus 3uanus: PaboTa BeIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHas 4acTh 3a/1aHHUs BBIIIOJHEHA BEPHO. HA BOMIPOCHI YIIIYOJIEHHOTO YPOBHS

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

8 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTalumu: JK3aMEH
IIpumep Ounnera

1. Moayns ananoro-undposoro npeodpazosaresnsi. OCHOBHbIE PETHCTPBI MOYJIS aHAJIOTO-
udpoBoro mpeodpazoBarels.

2. Hanmucats nporpammy, mo3BOJISIONLYIO OLU(POBBIBATH aHAJIOTOBBINM curHall Ha BeiBozie PAQ
c nepuozaom 0,1 c. [TomyueHHOE 3HaUEHHE C OOPATHBIM MOPSAIKOM OUT BBHIBOJUTH Ha mopT C
(PCO-PC7).
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IIpoueaypa nposenenust

CTy,Z[eHT I'OTOBUTCA K OTBETY Ha ouier B Teuenue 60 MHHYT. ITocne dgero YCTHO OTBE€YACT HA BCEC
BOIIPOCHL GHHeTa, a TaKKC Ha JOIMOJHUTCIIBHBIC BOIIPOCHI 5K3aMCHATOpPA.

L. Ilepeuenv Komnemenyuit/uHOUKAmMOpPo8 u KOHMPOAbHBIX 60NPOCO8 NPOBEPKU PE3YIbHIAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuusi/ Unaukarop: MJI-3nk-2 YMeeT cocTaBsATh arOpUTMBbI pEIICHUS 3a/1a4 110
MIPOCKTUPOBAHUIO YCTPONCTB U CUCTEM AJICKTPOHUKU U HAHODJIEKTPOHUKH, PEATM30BBIBAThH UX C
MOMOIIbIO IPOIPAMMHBIX CPEZCTB

Bonpocsl, 3aganus

1.Monyns ananoro-un¢poBoro npeodpazoparens. OCHOBHbIE PETHCTPbI MOAYJIS aHAJIOTO-
mudpoBoro mpeodpazoBarels.
2.Hamucatp nporpammy, no3Bosisomniyto ¢gopmuposats Asa LM curnana:

Ha BbBoJIe MK PCO ¢ koadpdunmentom 3anonuenns 0,5 u nepuogom 1 mc;

Ha BbiBoZic MK PC1 ¢ ko3 dunmentom 3anonaerus 0,3 neproagom 2 Mc.
HapucoBars BpeMeHHBIE THarpaMMbl, MOSICHSIOINE TPUHITUI pabOTHI MPOrPaMMBI.
3.Monynsb Taitmepa. Talimep-cueTyrk BpeMeHHOM 0a3bl. PexxuMbI paboThI.
4.Hamucatph mporpaMMy, MO3BOJISIONIYIO OLU(POBHIBATH AHATOTOBBIN CUTHAN Ha BeIBOzE PA1 C
nepuojioM 0,1 c. IlomydyeHHoe 3HaueHUE ¢ OOpPaTHBIM MOPSIKOM OUT BBIBOIUTH Ha nopT C
(PCO-PC7).
5.Monynb Taiimepa. Kanansl Taiimepa. PesxxumMbl paboThI.
6.HamucaTh mporpamMmmy, O3BOJISIONTYIO OCYMECTBISITH 00MeH 1o SPI MK u BHenHero
[0CJIE10BATEIbHO-TIapAIUIEIBHOT0 peructpa. OOMeH JO0KEH NPOXOJUTh Ha CKOPOCTH
250 x['u. B xauecTBe MH(MOPMAIMH B TTOCIIEIOBATEIBHBIN PETUCTP TOJKHO 3AIMCHIBATHCS
3HaueHHUe cueTdnka cekyHz oT 0 1o 59 B 6 Minaamux pa3psaax perucTpa, a B 2 CTapiimux
paspsaax 3anuchlBaThes 3HaUeHUe cueTyrka MUHYT oT 0 10 3. HapucoBarh QpyHKIIMOHAIBHYIO
cxemy coequHenust MK ¢ peructpom.
7.Monynb mocienoBaTeabHOT0 cuHXpoHHOTO nHTEpdeiica SP1. Haznauenue SPI.
CxeMoTexHHMKa NOJIKII0YEHMs IByX ycTpoicTs 1o SPI. HazHauenue nuHuil nepeaaun NaHHBIX.
Bpemennsbie quarpammbl 0OMeHa JaHHBIX.
8.HanucaTh nporpammy, Mo3BOJISIONIY0 OLM(POBHIBATH aHAIOTOBBIN cUrHal Ha BeIBoae PAO ¢
nepuosomM 0,5 c. [lomyduenHoe 3HaueHne pazneauTh Ha 10 U BEIBECTH B TBOMYHO-/IECATUYHOM
koze Ha opt C (PCO-PC7).
9.Monynp nocnenosarenbHoro acuHxponHoro unrepgeiica UART. Hasnauenne UART.
CxemortexHuka nojkiaroueHus 1Byx ycrpoiicts no UART. Ha3nauenue nuHnii nepenaun
JaHHBIX. BpeMeHHble quarpaMmbl 0OMEHa TaHHBIX.
10.Hamucars nmporpammy, 1mo3oJisitontyto ¢popmuponats asa LIIMM curnana:

Ha BeIBoJie MK PC2 ¢ koadppunmentom 3anonnenus 0,1 u neproaom 4 Mc;

Ha BbIBoJIe MK PC3 ¢ koaddunuentom 3anonnenus 0,8 u nepuogom 2 mc.
HapucoBaTs BpeMeHHbIE TUarpaMMbl, MOSICHSIOIINE IPUHIIUIT paObOThI TPOrPaMMBI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.HazoBuTe CHHXPOHHBIN TOCIE0BATENHHBIN HHTEPDEIC:
OTBeThI:

a) CAN

6) UART

B) SPI

r) USB
Bepnwniii otBet: B) SPI

2.Ha3zoBuTe acCHHXPOHHBIH MOCIeI0BaTeNbHBIN HHTEP]EIiC:
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OTBeThI:
a) 12C
0) UART
B) SPI
r) GPIO
Bepmnsriii orBeT: 6) UART
3.Haznauenue pexvMa BHIXOITHOTO CPAaBHEHUSI B TaliMEpe-CUETUUKE:
OTtBeTsI:
a) MOJICYET KOJIMYECTBA BHEITHUX UMITYIHCOB
0) u3MepeHue JUTUTENTbHOCTH UMITYILCOB
B) (popMHUPOBaHUE UMITYJIBLCOB C OMPEACICHHOMN TUTEIBHOCTHIO
T') U3MEpPEHUE YAaCTOThI UMITYJIbCOB
BepHblii 0TBET: B) (hOpMHPOBAHUE UMITYJIBCOB C OMPEACICHHON JITUTEIBHOCTHIO
4.Ha3naueHue pexuma BXOJHOTO 3aXBaTa B TaliMepe-CueT4YHKe:
OTBeTHI:
a) MOJICYET KOJIMYECTBA BHEIIHUX UMITYJIbCOB
0) U3MepeHue JIIUTETbHOCTH UMITYJIbCOB
B) popMUpOBaHNE UMIYIHCOB C OMPECIIEHHON TUTETbHOCTHIO
') MOAYJISILIUSI CUTHAJIA
BepHnblii oTBeT: 0) U3MEpeHUE ATUTEIBHOCTH UMITYJIHCOB
5.Bua ALIT npumensiemsrii B MK o611ero HazHaueHus:
OTtBeTsI:
a) curMa-zienbTa
0) mapasuIeIbHbBIN
B) MOCJIE€10BATEIILHOTO IPUOIMIKEHUS
') MHOTOKaHaJIbHBIN
BepHrliit 0TBET: B) mocne10BaTEILHOTO MPUOTMKCHUS
6.Kakue u3 nepeunicneHHbIX HHTEPEHCOB UMEET BCTPOSHHYIO apecalluio YCTPOUCTB!
OTBeTHI:
a) UART
0) 12C
B) SPI
r) GPIO
Bepnsiii otBet: 0) 12C
7.Kakoe ycTpoiicTBO (popMHUpPYET UMITYJIBCH CHHXpOHU3au B uHTEpPeiice SPI:
OTBeTsI:
a) 6e3 CHHXpOHU3AIUH
0) Bemyee
B) TeHeparTop
T') BeIOMOe
BepHnrriit otBeT: 0) Bemyiiee
8.Kakoe makcumanbHOe 3HaUeHUE 16-THU pa3psIHOTO CUETUUKA:
OTtBeTHI:
a) 65535
0) 256
B) 16
r) 255
Bepuslit otBet: a) 65535
9.Kakas makcuManpHas JUIMTENBHOCTD CUETa 8-MH pa3psAIHOIO TaiMepa-cueTdyrKa ¢ 4aCTOTOU
taktupoBanus 2 MI' u kodduninenToM npeaaeneHus 2:
OTBeTHI:
a)lc
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0) 256 MKC
B) 255 MKc
r) 8 MKC
Bepnsiii otBeT: 6) 256 MKC
10.Kakoii koapPUIMeHT npeaaenuTens HeoOX0AUMO YCTaHOBUTD, YTOOBI HACTPOUTH
unrepderic UART nHa ckopocts 9600 601 npu yacTote cucteMHO muHbl 1.2 MI:
OTBeTHI:
a) 9600
6) 100
B) 125
r) 120
Bepnsiii otBeT: B) 125
11.Kakas ckopoctb oomena no unrepdeiicy UART npu wactore TaktupoBanust 1 Ml u
koa(durmenTom neneHus 8:
OTBeTHI:
a) 1 6ut/c
0) 125 x6ut/c
B) 500 x6uTt/c
r) 512 xOut/c
Bepnsiii otBeT: 0) 125 kbut/c
12.Kakoe MakcuMalibHOE 3HAUCHUE §-MU PA3PSAHOTO CUCTUHKA:
OTtBeTsI:
a) 65535
0) 256
B) 16
r) 255
Bepnsiii otBeT: 1) 255

II. Onucanue wikanvt oueHuganus

Ouenka: 5
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuku 6blnoaHeHus 3Hanus: Pabora BBIOIHEHA B paMKax "TPOJABUHYTOTO'
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO CHOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHHH

'

Ouenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: Padbota BeImoiHeHa B pamkax "0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: PaboTta BeIMOTHEHA B paMKaXx "MoporoBoro"”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BBITIOJTHEHA BEPHO. HA BOMPOCH! YIIIYOJIEHHOTO YPOBHS

1I1. IIpaguna évicmaesnenusn umo2o680i OYeHKU no Kypcy

Hrorosas OII€HKa 3a OCBOCHHEC AUCIMIIIIMHBI BBICTABIACTCSI B COOTBETCTBUH C ITomoxxeHreM o
0aJUIbHO-PEUTUHTOBOM CHCTEME.
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