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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

Ceefenua o Bragensue L3N M3aKn H'C.
Bnageney, OcTtaneHkos I.C.
HpeHOI[aBaTeJIL WaeHTuduraTop 6356f55c-05tapenkovPS-BSdaflEf OCTaHeHKOB
(1OIKHOCTB) (moxnuce) (pacumdpoBka
TIO/TTUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
P%]KOBOI[HTGHB w Ceepenua o Bnagensue L3N M3 A IO
00pa3oBaTCIbHONU Bnagenel Cu3skoga A.IO. o
pOorpaMMel Waervbmratop  |RA€b30863-SiziakovaAY-83831ea CussgxkoBa
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH . Bnageney Kynukos P.C.
BBINYCKAIOIIEH Kadeapbl Waenmnbnatop R7ef0b374-KulikovRS-e851162¢ P.C. KynukoB
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
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. OIIK-1 criocobeH nmpeacTaBuTh aIcKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHHH HAYIHYIO
KapTUHY MUpPa HAa OCHOBE 3HAHUSI OCHOBHBIX II0OJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK
Y MaTE€MaTUKH
NJI-3 [Tpumensier oOenHKeHEPHBIE 3HAHNS B MHXKEHEPHOH JIEATEIIbHOCTH JUIsl aHAIIN3a U
IIPOEKTUPOBAHUS PAIUONIEKTPOHHBIX YCTPONUCTB U CUCTEM

2. OIIK-2 criocoOeH BBISIBIIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh P00IeM, BO3HUKAIOIINX B XOI€
npodecCHOHATIBLHOM 1eATebHOCTH, U IPUMEHSTh COOTBETCTBYIOLINH (PU3UKO-MaTeMaTHUECKUI
ammapar i ux GopMau3aiy, aHaTu3a U IPUHATHS PEIICHUS

NJI-1 3HaeT coBpeMEHHOE COCTOSIHUE 00J1acTH IPOPEeCCUOHATIBHOM 1eATEIbHOCTH

3. OIIK-3 crioco6eH K JIOTH4eCKOMY MBIIIUIEHUI0, 0000IEHHUIO, TPOTHO3UPOBAHUIO, IOCTAHOBKE
MCCIIEI0BATEIbCKHUX 3a/1ad M BRIOOPY IyTel UX JOCTHKEHUS, OCBOCHHUIO pabOThI HA COBPEMEHHOM
MU3MEPUTEIBHOM, JUArHOCTHYECKOM M TEXHOJIOTUIECKOM 000pYIOBaHUH, UCIIOIB3YEMOM JUIS
pELIeHUs Pa3InYHBIX HAYyYHO-TEXHHYECKHX 33a]a4 B 00JIaCTH PAIHO3JICKTPOHHON TEXHUKH U
MH(}OPMaLOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
NJI-1 3HaeT MeTObl pELLICHHS 3314 aHAJIM3a U pacyeTa XapaKTepUCTUK PaUO3IEKTPOHHBIX
CHUCTEM U YCTpOﬁCTB C IPUMCHCHHUECM COBPEMCHHBIX CPCACTB USMECPCHHUA U MIPOCKTUPOBAHUA

4. OIIK-6 cniocoOeH yuuThIBaTh CYIIECTBYIOIINE U MEPCIIEKTUBHBIC TEXHOIOTUH MTPOU3BOJICTBA
PaIHO3JIEKTPOHHOM anmapaTypbl ITPU BBIMOJIHEHUH HAYYHO-HCCIIEA0BATENbCKON U ONBITHO-
KOHCTPYKTOPCKUX paboT
NJI-1 Ymeer ucmosib30BaTh KOMILUIEKCHBIN MOJIX0J] B CBOEH JIESITEIbHOCTH, B TOM YHCIIE C
UCIIOJIb30BaHNEM MH(POPMAITHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

M BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUs
1. JTaboparophas pabota Nel (IIporpammupoBanue (kox))
2. JJabopatopnas pa6ota No2 (IIporpammupoBanue (Kox))
3. JJaboparopnast padora Ne3 (IIporpammupoBanue (ko))
4. JIaboparopnas padota Ne4 (IIporpammupoBanue (Kox))

®opma peanuzaruu: [Tucemennas pabora
1. KontponpHas padota Nel (KonTponsHas pabora)

BPC nucuuIInHbI

7 cemecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Pasen nucHuuinHel

Ungexc | KM- | KM- [ KM- | KM- | KM-

3




KM:

[EEN

N

Cpox KM:

12

15

OO6mue cBeaeHUs 0 MUPPOBBIX YCTPOUCTBAX, (POpMaTHI
MIPEJICTaBICHUS YUCell B IU(POBBIX ycTpoiicTBax. Onepaiuu
HaJI YMCIIAMHU B PA3JIMYHBIX CHCTEMAaX CUUCIICHHSI

OO6mue cBeaeHUs 0 MUPPOBBIX YCTPOHCTBaX, (hopmar
MIPEJICTABJICHUS YUCEIl B ITU(POBBIX YCTPOICTBAX.

OnepauHH Haa 9YrucCjiaMU B pa3IMYHbIX CUCTEMAX CUUCIICHUA

CoBpeMeHHbIE MUKPOKOHTPOJIIEPBI U MUKPOIIPOLIECCOPBHIL,
0COOEHHOCTH apXUTEKTYPbl U IPOIPaMMUPOBaHUS

[TpUHIUIIBI TOCTPOCHUST COBPEMEHHBIX MUKPOKOHTPOJUIEPOB
Y MUKPOIIPOLIECCOPOB

OcobeHHOCTH apXUTEKTYPHI U IporpammupoBanus MIT,MK

Muxkpornpoliieccopbl U MUKPOKOHTPOJLIEPBI, 0COOEHHOCTH
ApPXUTEKTYPHI U TPOrpaMMUpOBaHus. Pa3paboTka anropuTMoB
U TIPOEKTUPOBaHKE IPOrpaMM Ha sA3bIke AcceMOuiep.
Opranuzanust oomeHa JaHHbIMA. OCHOBBI
KOH(MUTYpUPOBaHUS [UPPOBBIX YCTPOUCTB U
MUKPOKOHTPOJLIIEPOB.

Mukponporeccopbl 1 MUKPOKOHTPOJIIEPHI, 0COOEHHOCTH
ApXUTEKTYphl U KOHPUTYpUPOBAHUS

[Tepudepuiinpie ycTpoiicTBa MUKPOKOHTPOJIIIEPOB U
MHUKPOIPOLIECCOPOB, 0COOEHHOCTH KOH(UTYpUPOBAHUS

[Tpumenenne nepupepuitHBIX U BCIIOMOTATEIbHBIX
MHTErpalibHbIX ycTpoicTB B MIIC

[TpuMeHeHne MOoCIeI0BaTENIbHBIX U NapaJIeIbHBIX
untedeticos B MIIC.

BI/II[BI maMATH, UCITIOJIb3YEMBIC B III/I(l)pOBI)IX CUCTEMaAX.

[Tpon3BOAUTENBHOCTD U OBICTPOECHCTBHE IU(PPOBBIX
YCTPOMCTB.

Bec KM:

10

15

25

25

25

$06m1as gacts/Jy1s1 MPOMEKYTOUHOMN aTTecTaund
BPC kypcoBoii padoTbsi/mpoexkra

7 cemecTp

Beca KOHTpOIBHBIX MeponpUsITHiL, Y0
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Brmmonuenue 1-ro stama 3agangus mo KII: moaroroska
OTYeTa C OMMCAHUEM Ha3HAYEHUS U 0COOEHHOCTEH paboThI
MIPOCKTUPYEMOTO YCTPONCTBA (B COOTBETCTBUU C 3aJIAaHUEM).

Beinonnenue 2-ro srana 3aganus no KII: noaroroska
0T4YEeTa C ONMCAaHUEM IPUHIIMINAIBHON CXEMBI YCTPOMCTBA.

Brmmonnenue 3-ro stama 3aganus mo KII: moaroroska
OTUeTa C OMHCAHUEM aITrOpUTMa pabOTHI pa3padbaTHIBAEMOTO
YCTPOICTBA.

Brimonnenue 4-ro stana 3aganus no KII: pazpadotka u
OTJIaJIKa MPOTrpaMMbl Ha si3bIke AccemOep s




pa3zpabaThIBAEMOT0 YCTPOMCTBA C TIOJATOTOBKOM OTYETA.

Breimonnenue 5-ro stana KII: KoHTpoJb MpaBUiIbHOCTH
0o OpMIICHHS TEKCTa OSICHUTEIILHON 3aIMCKH KYPCOBOTO
IIPOEKTA.

Bec KM:

25

25

25

20




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 pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
OIlK-1 NJI-3onk-1 [Tpumensiet | YMeTs: KonTponsnas padora Nel (KontponbsHas pabora)
OOIIEMH)KEHEePHBIEC 3HAHUS B | BBIMOJIHATH OCHOBHBIE Jlaboparopuas padota Nel (IIporpammupoBanue (kom))
WHXCHEPHOU JCSITEILHOCTH | apu(METHICCKHE U
TUIS aHaim3a U | JIOTHYECKUE OTepaIuu B
MIPOSKTUPOBAHUS Pa3IMYHBIX CUCTEMAX
PaZrOdIIEKTPOHHBIX CUHCTICHUS, IPUMEHSIEMBIX B
YCTPOHCTB U CUCTEM MHUKPOITPOIIECCOPHBIX
CHUCTeMax
OIlK-2 N-1lonk-2 3nHaer | 3HaTh: JlaboparopHuas padota Nel (ITporpammupoBanue (ko))
COBPEMEHHOE COCTOSIHUE | OCOOCHHOCTH pa3paboTKu JlaboparopHuas padota Ne2 (ITporpammupoBanue (ko))
obnactu QJITOPUTMOB JIJIsl IPOTpamMM
npodeccuoHaNbHOM Ha OCHOBE
JeSITeTbHOCTH MHUKPOKOHTPOJUIEPOB Ha

SA3bIKaxX IPOrpaMMHUPOBAHUS
HU3KOT'O YPOBHS

(Accembrep u ap.)

OIlK-3 N-lonks 3Haer wmeTonbl | 3HATH: Kontponbnas padota Nel (KonTtponbsHas pabota)
peleHns 3ajad aHajiu3a W | IPUHIUIBI OpraHu3aluu 1 JIaGoparopnas pabota Ne2 (IIporpammupoBanue (kox))
pacyera XapaKTEPUCTHK | GYHKIIMOHUPOBAHUS
PaMO3IEKTPOHHBIX CHUCTEM | IIU(PPOBBIX YCTPOHCTB,

51 YCTPOMCTB C | MEKPOIIPOLIECCOPOB,
pUMEHEHUEM MUKPOKOHTPOJUIEPOB U
COBPEMEHHBIX CpPE/CTB | MUKPOIPOIIECCOPHBIX
U3MEPEHUS u | cucreM (MIIC), hopmat

MPOEKTHUPOBAHUS acceMOJIepHON KOMaH/TbI




MK(MII), ocobennoctu
paboThI ¢ CUCTEMOM KOMaH]1

MK(MIT)
OIIK-6 N-lonk-6 YwMmeer | YMeTh: JlabopaTtopHnas padota Ne3 (IIporpammupoBanue (Kox))
UCII0JIb30BaTh IpOBOUTH NpoekTupoBanue | Jlabopatopuas padora Ned (IlporpammupoBanue (Koxu))
KOMIUIEKCHBIA ~ MOAXOJ B | M OTJIQJKY IPOTpaMM Ha

CBOCH JEITEIIPHOCTH, B TOM
YHUCJI€ C MCIOJb30BaHUEM
UH(POPMAIIMOHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTHI

OCHOBE TepuepURHBIX
ycrpoiictB MK, ¢
HCITIOJIb30BAHUEM SI3BIKOB
MIPOrpaMMHUPOBAHUS HUZKOTO
ypoBHs (AccemOiep u Jip.) B
cnenuaibHbix CAITP
MIPOBONTH MPOCKTHPOBAHKE
Y TIPOBEPKY paboThI
MporpamMM Ha OCHOBE
MOCIIeI0BATEIbHBIX
uHTepdeiicoB oOMeHa
nanabiMu MK (MIT) ¢
HCIIOTh30BaHUEM
CHeIHATU3UPOBAHHBIX
anmapaTHBIX U
MIPOTPaMMHBIX CPEJICTB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Kontrpoabnas padora Nel

®opmbl peasuzanun: [TuceMennas padora
Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora
Bec konTpoabHoro meponpusitusi B bPC: 10

IIpoueaypa mnposeneHus
WHUBUIYAIbHOMY 3a/IaHUIO

KpaTlcoe coacpiKaHuE 3alaHUSA:

Beimonauts pacuet dpyakuun A+B[*/]C (mo nHAMBUAYaTbHOMY 3a/IaHHIO) B OOpaTHOM H
JIOTIOTHUTEIFHOM KOJ[aX C MCIOJIh30BaHUEM OWHAPHOH ¥ MIECTHAAIATEPUIHOU CHCTEM
CYUHCJICHUS TIPU MCIIOJIb30BAHUU IIECTHAIATEPHUYHON CETKH U TPEACTABICHUS IISITBIX YUCE C
dbukcupoBaHHOH TOUKOM. Oniepanbl A,B - 1IeTbIe MOT0XKUTEIBHBIC UITH OTPUIIATEIHHBIC

KOHTPOJILHOT'O

MeponpusTHS:

quciia, orepana C- LEJI0C IMOJOKHUTCIIbHOC YHUCJIO KPpATHOC 2.

BapmaHTHI 233 HEH

No Ne

—

(-10000+3436)/8 16.

(-7725+3232)/8

(9778+8945)%4 17.

(71254444504

(-7501+6796)* 16 18.

(-888515876)/4

(-12260+3256)/8 19.

(-10990+2796)/16

(-13256+6799)4 20.

(-11288+5698)8

(115671453216 21.

(-8280+7796)/4

(-14885+9087)8 22.

(-9250+7886)*8

(9250+8900)*4 23.

(5512438768
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(-9850+3760)/ 16 24,

(-7258-5443)*4

—
B

(-8925-4691)8 25,

(-5255+4367)*8

|
B -

(-9650+5556)4 26.

(-10456+1456)/16

(-11150+8766)16 27.

(9299+1636)/8

—
w

(1325498988 28.

(-8725+6786)/4

—
=

C10125-6775)°4 29.

(-0829-8596)°8

—
m

(-8000+4333)/16 30.

~10770-9656)%4
§ Y

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: IMPUHIHUIIEI OpTraHU3aluu "

(YHKIIMOHUPOBAHUST  LU(POBBIX
YCTPOMCTB, ~ MHKPOIPOLIECCOPOB,
MUKPOKOHTPOJUIEPOB u
MHUKPOIIPOLIECCOPHBIX CUCTEM

(MIIC), dopmar accemOiepHOI
komauael MK(MII), ocoGenHoctu

1.Yto Takoe cucrema cuucnenus? [Ipuseaure npumepsl

CUCTEM CUHMCIICHHA.

paboThl ¢ CHCTEeMOW KOMaH]
MK(MIT)
YMeTb:  BBINOJHATH  OCHOBHBIE 1.Kak MOTyT OCyIIECTBISATHCS ONEepali YMHOXKEHUS,

apI/I(I)MCTI/I‘{CCKI/IC n  JIOTHYCCKHEC
ornepanvii B Pa3JIMYHBIX CHUCTEMaAX
CUHUCIICHHA, IMPUMCHSACMBIX B
MHKPOITPOLCCCOPHBIX CUCTEMAaxX

neneHust yrcen B popmate ¢ GUKCUPOBAHHOM TOUKOI B
U(POBBIX YCTPOICTBAX, €CIIU ACTUTEIND MIPEICTAaBJIECH B

¢dopme 2 ¢ crenienn n?

Brmonnute nenenne yncia b1000110 va 2 ¢
WCIOJIb30BaHUEM oreparuu casura. [Iposenure

IIPOBEPKY MOIYYEHHOr'0 pe3ysbTara.

2.J1y1s uncen co 3HaKOM, ITPEJCTABICHHBIX B OMHAPHOM

IIucemennasa




CHUCTEME CUHCIICHHS C (PUKCHPOBAHHOW TOYKOM B
3aJJaHHOM MAIIMHHOM CETKE KaK ONPENEIIUTh, 3alIUCAHO
YUCJIO MOJIOKUTENBHOE UK oTpuliarenbHoe? Kakoe u3
YHUCEJ CO 3HAKOM, MPEJICTABICHHBIM B 8-MU pa3psIHON
ceTke B popMmare ¢ (GUKCUPOBAHHOM OyeT
nostokuTeabHbIM b10001111 ru b000011117?

Onucanne MKAJbI OIleHUBaHUS:

Ouyenka: 3a4TE€HO
Onucanue xapakmepucmuxu 6bInoJIHeHUs 3HaHUs: 3aJaHUE BBITOJIHEHO MPaBUIIBHO, MOTYT
UMEThCS HE3HAUUTEIIbHBIC HEI0UETHI 110 0()OPMIICHHUIO.

OueHKCl.' HE 3a4TCHO
Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! 3aﬂaHI/Ie BBIIIOJIHECHO C OIIMOKAMHU. PC3YJIBTaT
BBIIIOJIHCHHSA pacy€Ta HEBEPCH.

KM-2. JlabopaTopHnasi paéora Nel

®opmbl peaju3anum: 3anIuTa 3a1aHus

Tun KoHTPoABLHOT0 MeponpusTus: [IporpammupoBanue (Kox)

Bec koutposabHoro meponpusitusi B bPC: 15

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOTO MepomnpusTus: [lepen BBITOJHEHHEM JIaOOpPaTOPHOU
paboThl MPOBOAUTCS OMPOC IO KOHTPOJILHBIM BompocaM. [locie BBIOJHEHUs J1a0OpaTOPHOM
paboThl, CTYIEHT TOTOBUT OTYET IO TeMe JabopaTOpHOW pabOTHI C ONMUCAaHHEM OJIOK-CXEM
QITOPUTMOB  pabOTBl MpOrpaMM, TEKCTAMH MPOrpaMM C KOMMEHTApHUSIMH, HpUMEpaMu
COACPIKMMOI'0 HCHOJB3YECMBIX PErUCTPOB U IMaMATH MHKPOKOHTPOJUICPA, ITOATBECPKIAOIINMU
KOPPEKTHOCTh pabOThI MPOrpaMMBbI, BEIBOJIAMH IO padoTe.

Kparkoe cogepxxanue 3agaHusi:
3anaHue.
1)  mpoBeaWTE BBIYKMCICHUS [0 WHIUBHIYAILHBIM 3aJaHUSIM, TPEACTaBICHHBIM B Ta0JI. 1
(BBIYMCIIEHUS CIIEAYeT IPOBOJIUTH B TBOMYHOM CUCTEME CUHUCIICHUS C YU€TOM UCIOIb30BAHUS
Mukpokontpoiuiepa PIC18F2520).
2)  pa3paboTaiiTe aJropuT™M pabOThI IPOrPAMMBI U COCTABBTE €ro OJIOK cxeMmy (C
KOMMEHTApUsIMH K TPYIIIaM oTepanui),
3)  cocTaBbTE MPOrpaMMy COTJIACHO Pa3pabOTaHHOMY allTOPHTMY,
4)  yKaxwuTe Mpe/roiaraeMbie N3MEHEHHUs (IIaroB 1o UTOraM pabOThl KaXKI0H KOMaHIbI
(Mcx0/IHOE 3HAUYEHUE COCTOSIHHS ()IIaroB HYJIEBOE),
5) mpoBeaMTE TPAHCISAIMIO NEPBBIX 5 KOMAH/ MPOTrPaMMbI BPYYHYIO C TIOMOIIIBIO OMTUCAHUSI
KOMaH/1, IPE/ICTABICHHBIX B [6],
6) s3amycrute naker “MPLAB IDE” u o3HakoMbTeCh ¢ € nHTepdericoM, MEHIO, OCHOBHBIMH
byHKIUSMUY,
7) B makere “MPLAB IDE” co3naiiTe HOBBI MPOEKT U (haiii ¢ KOJOM IPOrpaMMBbI
(mosryueHHbIE pe3yabTaThl COXPAHUTE Ha (IICHI-HAKOMMUTENb [Vl IPOBEPKU B JIAOOPATOPHUH).
[Tpu BBITOTHEHWH BBIYUCIICHUH MTPEIIONAraeTcs, 9TO UCXOIHBIC YHCIIa TIOJJAIOTCS B YXKE B
JIOTIOJTHUTEIBLHOM KoJie. Pe3ynbTaT BEIUMCIIEHUI ciIelyeT epeBecTr B MPSAMON KO/
IPOTPAMMHO.
PesynbTat cinoxenus nomectuts B peructp SUMMA.
WTOrOBBIi pe3ynbTaT BEIYUCICHHUS (YHKIIMA (B IPSIMOM KOJIE) PACIIONIOKUTH B TYCHKE MaMSITH
TaHHBIX ¢ agpecom 100h.




HuaumeuayaisHOE 3aJaHHE .
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BRIUHCIHTEL
100+(-156)
69+(-123) *2
95+(-103) 2
153+(-163) *g
120+(-132) *g
47+(-153) 12
48+(-102) *2
19+(-86) *4
109+(-185) 2
126+(-180) 4
57+(-127) *2
18+(-124) *2
111+(-156) 2
119+(-153) *4
175+(-182) *8

BeIUHCIHTE
101+(-156)
80+(-153)
75+(-132)
53+(-103) *
20+(-132)
127+(-130)
49+(-132)
89+(-186) *
20+(-185)
56+(-130) 4
37+(-127) *g
20+(-124) *2
10+(-56)
80+(-153)
75+(-132)
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCOOEHHOCTH pa3paboTKu 1. 151 yero npuMeHSI0TCs OOpPaTHBIN U TOTIOTHUTEIbHBIN
QITOPUTMOB U1 TNpOrpaMMm Ha KOJIBI TIPH BBITIOJTHEHUH apH(PMETUICCKUAX OTIepariyii?
OCHOBE MHKPOKOHTPOJUIEPOB Ha 2.Kaxoii onepanueit MokeT ObITh 3aMEHEHA OTepalus
A3BIKAX IIPOrpaMMHUPOBaHUS JIeJIEHUs Ha JIETUTENb KpaTHbIN 2 n ipu padoTe ¢
HU3KOro YypoBHA (AcceMOnep u yrciaMu 6e3 3HaKa, IpeCTaBlIeHHbIMH B (popmare ¢
Ip.) (UKCUPOBAHHOHN TOYKOH

YMeTh:  BBINOJHATH  OCHOBHBIC 1.Kakyro pynkuuro Beimonnser peructp WREG?
apu@MeTHyecKue U JIOTMYECKue

orepanuu B Pa3IMYHBIX CHUCTEMax

CUMCIICHUS,  IPUMEHSEMBIX B

MUKPOIIPOIIECCOPHBIX CUCTEMAX

Onucanue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BEICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-3. JlabopaTopHasi padora Ne2

®opmbl peaJu3anmu: 3alInTa 3a1aHus

Tun KoHTpPoAbHOTr0 Meponpusitus: [IporpammupoBanue (Kox)

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOro Meponpusitusi: [lepen BbimonHeHUEeM J1abOpaTOpHON
paboTBl TIPOBOJUTCSA OMPOC IO KOHTPOJIBHBIM BompocaMm. [locie BBITIONHEHHUS 1ab0paTopHOM
paboThbl, CTYJIEHT TOTOBUT OTYET IO TeMe JabopaTOpHOl pPabOThl C OMUCAHHEM OJIOK-CXeM
aITOPUTMOB  PabOThI TPOrpaMM, TEKCTaMH TPOTPaMM C KOMMEHTApUSIMH, MpPUMEPAMH
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COACPKUMOI'O HCIOJB3YEMBIX PETUCTPOB M IAMATA MHUKPOKOHTPOJUIEPA, ITOATBEPIKAAIOIIUMU
KOPPEKTHOCTH PabOTHI MPOTrpaMMBbI, BBIBOJIAMH IO padoTe.

Kpatkoe cogep:xanue 3aganus:
3amanue.

1)  mocrpoiite rpaduk GyHKIMK rpadUIecKu B COOTBETCTBUU C 3aIaHUCM,

MpEaACTaBJIICHHBIM B Ta6J'I.;

2)  TpOJyMalTe alrOPUTM M CTPYKTYPY MPOrPaMMBbI IOCTPOSHHS Tpaduka pyHKIHiA

COTJIACHO 33J[aHUI0, TPEACTABICHHOMY B Ta0I.;
3)  paspaboraiiTe aropuT™ pabOThI IPOrPAMMbI M COCTABLTE €ro OJIOK cxemy (C
KOMMEHTapUSAMH K IPYIIIaM Oreparuii);

4)  cOCTaBbTE MPOTrPaMMy COTJIIACHO Pa3pabOTAaHHOMY ITOPUTMY (C KOMMEHTApUSIMH K

rpynmnam ornepanuii);

5) mnpoaymaiite QyHKIMOHAIBHYIO IIPOBEPKY paboThl mporpammel B nakere “MPLAB IDE”

10 MacCHBaM 3HAYCHHI (bYHKI_[I/II/I, 3alIMCaHHBIM B IIaMATh JaHHBIX; OIIPEACIIUTE aapeca SU4CCK

naMsITH ¥ 3HaYeHHsI QYHKIMH U1 TOYEK MepernOoB QpyHKIUY;

6)  cos3maiiTe HOBBIM MPOEKT M (ailsl ¢ KOJOM IPOrpamMMbl (TTOJyYCHHBIE PE3YIbTATHI

COXpaHUTE Ha (pIIeII-HAKOMUTEIb IS IPOBEPKHU B TAOOPATOPHH);

7)  MOArOTOBHTE OTYET.

HEIHBHAYaIbHOE 3aJaHHE.

Haa.

Yo

3HAYeHHe 3nauenne Gpynxnmn y = f(x) B mATEpBATE

Ne Yo [0564) [64;128) [128;192)

[192;255]

64 X X 3x

255

0 2x -2x 3x

-X

192 -3x 0 3x

=X

128 128 -2x 3x

-2x

64 -X 4x -2x

X

192 -3x 0 3x

0 X 64 3x

o | fo | |& e 1o [=

255 -4x 0 3x

9. 128 X -2x 64

10. 0 2x 128 2x

11. 0 3x -2x 3x

12 0 x 3x -3x

13. 192 -2% X 3x

14. 64 2x -3x 0

15 64 X =X 3x

16 192 X 255 3x

17 0 4x -2x 2x

18. 255 -2x -X 3x

19, 255 -3x =X 3x

20 0 2x -X 64

21 64 2x -X 2x

22. 64 X -2x 3x

el sl e L ] . e e s
ERE-A ERRAEREN ER NI EN I ENEN EN P E

23. 102 X -dx 4x

-2x

24 128 2x =X 192

192

25. 128 X -2x 3x

-2x

Tpmvep GyHKIHHE

235

Bap. 30

128 /
64

0 64 128
200h- HagamEHED adpec MacCHEA x

192

v=x. [0:64);  v==x2 [64:128); v=3x[128:192) v=-x[192:255]

Figure 1 Puc.1 F'padumK pyHKumMK.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCOOEHHOCTH pa3pabdOTKU
aCOPUTMOB  JUId IIpOorpaMM Ha

1.0nummTe cTpyKTypy namsaTt JaHHeIx MK
PIC18F2520. Kak ocymiecTBisieTcsi KOCBEHHAsI
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OCHOBE MHKPOKOHTPOJUIEPOB Ha ajzipecariysi 1aHHbIX ?

S3BIKAX IPOrPaMMHUPOBAHUS 2.Kakue Ha3HAYEHUS! UIMEIOT PETHCTPHI CIICIIUATBHBIX
HU3KOTO YypoBHS (AccemOnep u dbynxuniit WREG, STATUS, BSR?

Ap.)

3HaTh: NPUHLMIBI OPraHU3alUUd U 1.0OnumuTe apXUTeKTypy MUKPOKOHTpOJLIEpa
(GYHKIMOHUPOBAHUS  LU(POBBIX PIC18F2520, npuBeauTe Ha3HAYEHUE OCHOBHBIX
YCTPOMCTB,  MHKpPOIPOLIECCOPOB, JJIEMEHTOB CX€

MUKPOKOHTPOJUIEPOB u

MHUKPOIIPOLIECCOPHBIX cucTeM

(MIIC), dopmar accembuepHOit
koMmannbel MK(MII), ocobennoctu
paboTbl C  CHUCTEMOM  KOMaHJ
MK(MII)

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HIIM BBIIIOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopoo" BEICTaBISAETCS €ClIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-4. JIaboparopnasi padora Ne3

®opmbl peaju3anum: 3anIuTa 3aJaHUs

Tun koHTpoABLHOr0 MeponpusTusi: [IporpammupoBanue (kKon)

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOro Meponpusitusi: [lepen BbimonHeHueM J1abOpaToOpHON
paboThl TPOBOAUTCS OINPOC MO KOHTPOJIBHBIM BompocaMm. Ilocie BbIMoTHEHUs Ta0OpaTOpHOM
paboThbl, CTYJIEHT TOTOBUT OTYET IO TeMe JabopaTOpHOM pPabOThl ¢ OMHCAHUEM OJOK-CXeM
QITOPUTMOB  paboOThl MpoOrpamMmM, TEKCTaMHU MPOrpaMM C KOMMEHTapusMH, MpUMepaMu
COJIEP/)KMMOT0 HCIIOJIB3YEMBIX PETUCTPOB M NaMATH MUKPOKOHTPOJIIEpPA, IMOATBEPKAAOIINMU
KOPPEKTHOCTb pabOThI TPOrPaMMbI, BBIBOJAMH IO padoTe.

Kparkoe conepxxanue 3agaHus:
3amanue.
Yacts 1. Pa3paboTaiite anroput™ 1 cOCTaBbTE MPOrpamMMy IO YCIOBHUIO: yIIpaBlieHHE JTUHUEH
RB2 (Muranue cBeTonoaa ¢ HU3KOM 9acTOTOM) Wi (OBICTPOE MUTAHWE) B 3aBUCUMOCTH OT
JUIMTEIBbHOCTU Ha)kaTusl KHONKK Ha tuHuu RBO. [{ns oprannsanuy pasHelx M0 AJIUTENBHOCTH
MIEPUOJI0B MUTAHUS CBETOAMO/IOB UCIIOIB3YITE NpepriBaHus OT Taiimep 0, Taiimep 1.
MuKpOoKOHTpoJuIep JOKEH paboTarh Ha yactote 4 MI 1.

Yacts 2. Pa3paboraiiTe anropuT™ U COCTaBbTE MPOrPaMMY IO YCIOBHIO, IPEACTABICHHOMY B
TaOJIHIIE.
[Tpumepsl 3a1anuii K 1ab0paTOpHOM paboTe MpeAcTaBIeHbI B TAOIUIIE.
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HIHBHIYATEHOE 3a/JaHHE.

B IIEHTP C HCIOMB30BAHHEM MIPEPEIBaHHI TaliMepa.

No 3agaume Hcrournk
OpepLIBAHES,
NpPHOPHTET,
OpeNIeTHTe b

1 PazpaboTaTs nporpaMMy 4Id IOCIEAOEATEIEHOIO TMRO,
[epeKIIOYeHHA CECTOJHOROE ¢ gactoToi 0.4 cex caeea BRICOKHH,
HAIPARO C HCIIOIEZOEAHHEM IPEPhIBaHEH TafiMepa. 1:1

2. PaspaboTaTe DporpaMMy 714 NOCIEI0EATEAEHOIO TMRI1,
MePEKTIOTEHHA CEETOAHOTOE ¢ TacToTof 0,5 cex cnera HEHEA,
HAIPARO C HCIIOIEZOEAHHEM IPEphIBaHEH TafiMepa. 11

3. PaspaboTaTe DporpaMMy 714 NOCIEI0EATEAEHOIO TMR3,
MepEeKTIOTeHHA CBeTOAHO0E ¢ TacToTol 0,3 cex cnpasa BEICOKHIE,
HANEEO C HCNOMB3I0BAHHEM IPEPRIBAHIN TafiMepa. 1:1

4 PaspaboTaTe DporpaMMy 714 NOCIEI0EATEAEHOIO TMRO,
MePEKTIOTEHHA CEETOAHOTOE ¢ TacToTol 0,5 cex cnpasa HEIHE,
HANEEO C HCNOMB3I0BAHHEM [IPEPRIBAHI TafiMepa. 1:1

3. PaspaboTats nporpaMMy I IIOCIEI0BATENEHOTO TMRO.
[epeKIYeHHA CEeTOQHO0E ¢ gacToTol 0.7 cex ot nesTpa BRICOKHH,
B CTOPOHEI C HCIIOE30EAHHEM [IPEPEIBanm TafiMepa. 1:1

6 PazpaboTaTs nporpaMMy 4Id IOCIEAOEATEIEHOIO TMRI1,

[epeKIIOYeHHA CECTOIHOTOE ¢ FacToTol (.8 cex co cropon

BRICOKHH,

12

PaspaboTaTs IporpaMMy AT IOCIEZ0BaTEIEHOIO

E CTOPOHEI C HCIIO/TB30EaHHEM IIPEPRIBaEmil TafiMepa.

[epeKIIOIeHHA CECTOOHOIOE ¢ FacToTol 0.9 cex ot mentpa

TMR3,
HHZKHH,

14

8. PazpaboTats nporpaMMy A IIOCIEIOBATEITEHOTO

B IIEHTP C HCIOMb30BAHHEM IPEPEIBaHII TaliMepa.

[epeKIOIeHHA CECTOOHOIOE ¢ FacToTol 0.4 cex co cropon

TMRO,
HHIKHH,

1:1

s PaspaboTaTs IPOTpaMMYy AT MHTAHHA CBETOZHOJOE Ha
muenax RB1, RB2 ¢ gactotoi 0.4 cex ¢ mcnomszosamment
IpepEIEaHEi TafiMepa.

TMRO,
EBEICOKHI,
12

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMers: IIPOBOJIUTH
NPOSKTUPOBAHME U OTJIAJKY
porpamMm Ha OCHOBE
nepudepuiiupix ycrpoiicte MK, ¢
HCII0JIb30BaHUEM SI3BIKOB
POrPaMMHUPOBAHUS HU3KOTO

ypoBHs (AcceMOiep u JAp.) B
cunenuaibHeIX CAIIP

1.IlosicHuTE MOCIEN0BATENBHOCTD BBIIIOJHEHUS
MIpephIBaHMS BBICOKOTO YPOBHSI?

2.Kaxk BbI NOHUMAaETE MPUOPUTET IpephiBaHuii? B uem
OTIUYMSI B 00pabOTKe MPEepPhIBAHHUI BHICOKOTO U HU3KOTO
ypOBHE# npuopurera?

3.Uto Takoe ObICTpBIN CTEK? 3a cUeT 4ero npu
HCII0JIb30BAaHUU OBICTPOIO CTEKA MOIY4YaeTCs YMEHBIINUTh
BpEMsl peakIliy Ha mpephiBaHue?

OnucaHue MKaJbI OlleHUBAHUS

Ouyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MTOJIHOM 00b€ME WIJIM BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIS PELICHUS 3a1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-S. JIabopaTtopnasi padora Ned

®opmbl peaJu3anmu: 3alnTa 3a1aHus

Tun KoHTpPoABLHOr0 MeponpusTusi: [IporpammupoBanue (Kox)

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBedeHHs] KOHTPOJIbHOro Meponpusitusi: Ilepea BeimosHeHHEM J1abOpaTOPHON
paboThl MPOBOAMUTCS OMPOC MO KOHTPOJbHBIM Bompocam. [locie BbimosiHeHUs 1a00paTOpHOI
paboThbl, CTYJIEHT TOTOBUT OTYET IO TeMe JabopaTOpHOMl pabOThl ¢ OMHCAaHUEM OJOK-CXeM

QITOPUTMOB  paboOThl  MPOTpamm,

TEKCTaMU IIporpaMmM C KOMMCHTAapHusIMH, J[IPpUMEpPpaMU
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COACPKUMOI'0 HCIHOJB3YCMbIX PCETUCTPOB U MNaMATU MHUKPOKOHTPOJUICPA, HNOATBCPKIAAOIIUMHA
KOPPEKTHOCTH PabOTHI MPOTrpaMMBbI, BBIBOJIAMH IO padoTe.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

3amanue.

Yacte 1. CkoHGUTYpHUpOBaTh TUCIUICH Ha TIepeaady NaHHbIX. [1o HaXKaTHIO KHOIIKH,
MOAKII0YeHHOM K BbIBOAY (RB0), BEIBECTH Ha AMCIUICH C TEPBOro CHMBOJIA TIEPBOM CTPOKH
HOMEp Opurabl (peaBapuTEILHO pa3MECTUTE MAacCUB TeKCTOBBIX JaHHBIX B ASCII koae B
HaMSTH JaHHBIX MUKPOKOHTpoOJIepal).

Hanpumep, nnst 6puranst Nel momyunrcs: Brigada 1

PazpaboraiiTe anropuTm paboThI TPOrPAMMEBI H COCTaBbTE €r0 OJIOK CXeMy (C KOMMEHTapHUSIMH
K TpyIIIaM OTepaIiyii);
COCTaBbTE MPOrPaAMMY COTJIACHO pa3pabOTaHHOMY aITrOPUTMY.

Yacts 2. UnnuBuayanpHOE 3a1aHHE.

Yupasienue u BbIBoJ JaHHbIX Ha ZKK-qucnieii ¢ ucnoabzosanuem PII3Y u onepanuii
TAa0JMYHOI0 YTEHNUsI MAMSATH MPOrPaMM

CornacHo JaHHBIM, IPECTABICHHBIM B Ta0JIUIIe

paspaboTaiiTe anroput™ paboThl IPOrPAMMBI U COCTABBTE €ro OJIOK cXeMy (C KOMMEHTApUSIMU
K CpyIIaM onepaiuii);

COCTaBBbTE MIPOrPaMMy COTJIACHO pa3pabOTaHHOMY JITOPUTMY (C KOMMEHTAPHUSIMU K TPYIIIam
OTICpAIIHiA);

MOATOTOBBTE OTYET.

MaccuB 1aHHBIX PACIIONIOKUTE B sUEHKaX MaMsITH IaHHBIX, HaunHas ¢ aapeca 0x100.

[Tpumeps! 3a1aHUM IPEACTABIIEHBI B TA0JINLIE.

HEamEEayaTeECe 32JaHEE.

Ne 3ananne Hero4uHEK pacmo-
JIOKEeHHSH JaHHBIX

1. | PazpaboTats nporpaMMy ATH MOCTEJOBATETRHOTO BEIEOTA EEPROM
Bcex 16-HbIx nHdP Ha BTopoit cTpoke 1-ro cTONONA AHCIIE S
TI0 3aMBIKAHHEO KHOIIKHE.

2. PazpadoTaTs NporpaMMy BETOYEHHS-BRIKTIO9EHHST TATH EEPROM
PapAIOE THCIIER IO 3aMEIKAHHEO KHOIIKH.

3. | PaspaboTars NporpaMMy BEIOYEHHA-BBIKIIOIEHHS BCEX TlamsTs nporpasmy
PazpEIOE C HHTepEanoM -3 ¢. C zamyckoM OT KHOIKH.

4. | Pazpabotate mporpaMmMy NOCIeIOEATEALHOIO TameHud BceX| [laMats nporpamm
PaspAO0B JHCILIEA IIOCIIE 3aMbIKAHHA KHOITKH .

5. | PazpaboTaTs OporpaMMy NOCTEIOEATENEHOTO BRIIOICHHA TlamaTe Dporpan
YeTHBIX PaspANOE JHCILIES IO 3AMBIKAHMEO KHOIKH.

6. PazpaboTats nporpaMMy NOETOPAOMETOCA IEPEKII0YCHHA ITamaTe nporpanm
H20DpazKeHHA ¢ 9eTHBIX Pa3pAA0E JHCINIES HA HEIETHEIE IO
ZAMBIKAHHIO KHOIIKH.

7. | PaspaboTare IporpaMMy MHINIHIECKOTO IEpPeMEemEeHHT EEPROM
0IHOTO CHMEOIA, XPaHHMOTO E A9cHKE [IaMATH, EJOME HE-
muxaropa (Derymui ciMeon B crpoke). Brodenne opramm-
30BATH N0 33 MEIKAHHIO KHOIIKEL

8. | PazpaboTate mporpanMy AnS IHKIHISCKOTO NepeMemenHd | [laMaTe mporpasms
caoea “SPUTNIK™ EZons HHIMKATOpPa E HAIPAEICHHH
aIpaBa HAIEBO. BI{J]](J‘]E}H/IE OPraHH30BaTH I10 3aMBIKAHHED
KHOIIEHL

9. | PazpaboTats nporpaMMy ATH NOCTES0EATEIEHOTO EREOTA TlamaTe Dporpan
aepes 1| paspag aucnies coodmennsa tama « SPUTNIK».
BKmO‘lEHHE OPraHH30BATH IO 3aMBIKAHHEO KHOIMKH .

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

YMmers:
MIPOEKTUPOBAHUE

u

MIPOBOAUTD
IIPOBEPKY

paboTBl TIporpaMM Ha OCHOBE
MOCJIEI0BATENbHBIX HHTEpdeiicoB
obmena panneiMu MK (MII) c

HCIIOJIB30BaHHEM

1.Kakue onepanuu cienyeT MpoOBECTH JJIsl OpraHu3alru
aCMHXpOHHOM nepenauu no uarepdericy USART, 9-tu
pa3psAAHON MOCBUIKU JAHHBIX ?

2.J17151 4ero MCIOoJIb3YIOTCS U KaKyro (yHKIIHIO
BbInonHAIOT B uHTeperice USART peructpsr TSR,
RSR?
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CHeIUaIN3UPOBAHHBIX
anmapaTHeIX M IIPOrPaMMHBIX
CPEICTB

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 32124

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
7 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

IK3AMEHAIIHOHHBIA BHJIET Ne 1
Kadeapa ®OPC

MBH Jucnoanaaaa [THbPOBaT H MHKPOIIPONECCOPHAS TeXHHKA

DAKy/IbTeT PalHOTeXHHYECKHIT

1. CHCTeMBI cHCIeHHS. OCHOBHbIE apH(QMeTHIeCKHe H TOTHIECKHe OIepalHH B IBOHIHOH
CHCTeMe CYHCISHHA. PeaTH3allid yMHOKSHHA H JETeHHA C MOMOMBK ONEPALHH CIBHIOB.
JIBOHMHO-IeCATHIHOE TIpEACTaBIeH e THceT (BCD xom).

2. HazHageHHe Kem-naMaTH. CO3Y cocTap, 0coOeHHOCTH pealH3alHH.

IIpoueaypa nposenenus

VY CTHBIN DK3aMEH.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHAN 08

0ce60€enun 0ucuunﬂuubl

1. Komnerenunss/Uuaukarop: NJ1-3onk-1 [Ipumenser obuenHxeHepHble 3HaHUS B MHKEHEPHOM

ACATCIIBHOCTH JJId aHAJIM3a U IPOCKTUPOBAHUA PAANOIJICKTPOHHBIX yCTpOfICTB n CUCTEM

Bomnpocel, 3axanus

1.Yto Takoe cuctemsnl cunciieHus? Kakue cHCTeMbI CUMCIICHHS IMPUMCHAIOTCA COBPEMCHHBIX

1U(POBBIX yCTpoiicTBax?

2.Yro Takoe 6uHapHas cuctema cuucienus? Kakoe ocHoBaHue y OMHapHOW CUCTEMBI
VCUYHUCIICHHUS?

3.Kakoe ocHOBaHME y HIECTHAAIATEPUYHOMN CUCTeMBbI ncuucieHus? Kakue cuMBoOIIBI B HEé
BXOJAT?

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.IlepeBecTy U3 JBOUYHOM B IECITUYHYIO CUCTEMY MCUMCIIEHUS YUCIIO 0€3 3HaKa:
b10010101
OtBeThI:
a) 149
6) 128
B) 152
Bepusliii otBet: a) 149
2.IlepeBecTr U3 NIECTHAALATUPUYHON B JBOMYHYIO CHCTEMY UCUUCIICHHUS:
0x12
OtBerTsI:
a) 0001 0011
6) 0001 0010
B) 1010 0010
Bepnsiii oret: 6) 0001 0010



3.IlepeBecTr U3 IBOMYHYIO B MIECTHAMIATCPUIHYIO CUCTEMY CUMCIICHUS:
b0011 0010
OTBeTHI:
a) 0x31
0) 0x32
B) 0x23
Bepwnpbrii otBeT: 0) 0x32

2. Komnerenuus/Mugukarop: NJ-lomnk-2 3Ha€T COBpEeMEHHOE COCTOSIHUE 00JIaCTH
po(heCcCHOHATLHOM e TEIbHOCTH

Bomnpocel, 3axanus

1.Yto Takoe anroputm?

2.Kak opranusyroTcs BETBJICHUS B AITOPUTME NPU MPOSKTUPOBAHUH MPOTPaAMM Ha S3bIKE
AccemOnep B MUKpOKOHTpoJuiepax cemeiictea PIC18?

3.Yrto HazpiBaeTcs (HYHKIMOHAIBHO MOJHBIM HaO0opoM koMmaH? Kakoi ¢hyHKIIMOHATIBHO
MOJTHBIM HA0OP KOMAaH]T UCTIOB3YeTCS B MUKPOKOHTPOJUIEpax (MUKpOIpolieccopax)?

Matepuanbl /151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.Bo16epute nupextuBbl Accembiepa MmukpokonTposuiepa PIC18F2520.
OTtBeTsI:
a) END, ORG Adr, CONFIG fusebit
0) BNZ Adr, BRA Adr, CALL Adr
B) LFSR Adr, MOVLW Const, ADDWF Reg
Bepnpiii otBet: a) END, ORG Adr, CONFIG fusebit
2.KakuM (hyHKIMAIBHO-TIOHBIM HA00OPOM KOMaH]I OTIEPUPYIOT OOIBITHHCTBO
MUKPOKOHTPOJUIEPOB (MUKPOMIPOIIECCOPOB)?
OTBeTHI:
a) +, -, <, —, ABS(x), AND, OR, XOR, NOT, log(x), exp(x), arctg(x) [u npyrue
TPUTOHOMETpHUECKHE (QYHKIIUH |
0) +, -, —, —, *,/, ABS(x), AND, OR, XOR, NOT
B) +, -, «—, —, ABS(x), AND, OR, XOR, NOT
Bepwsiii oTBeT: B) +, -, «—, —, ABS(x), AND, OR, XOR, NOT
3.B 4eM oTiHuus SI3BIKOB BBICOKOTO YPOBHS OT SI3bIKOB HU3KOTO YPOBHSI?
OTBeTsI:
a) B SI3bIKAX HU3KOTO YPOBHS MOIEPKUBACTCS OpraHU3aIHsl TF000T0 PYHKIIMOHATBHO-
MOJTHOTO Habopa KOMaH/I; CTPYKTYpa KOMaH[{ MPUOJIKEHa K apXUTEKType MUKPOIIpoIieccopa.
0) B s3bIKaX HU3KOTO YPOBHS MOJICPKUBACTCS OPTraHU3ANNs MUHUMUJIBHOTO (DYHKIIHOHAIIBHO-
MOJTHOTO Habopa KOMaH 1; CTPYKTypa KOMaH/[| PUOJIMKeHa K apXUTEKTYpe MUKPOIIpoIieccopa.
B) B SI3BIKaX HU3KOT'O YPOBHS TIOJICP’KUBAETCS OPTaHU3aINs MAaKCUMAIBHOTO (DYHKIIHOHAIBHO-
MOJTHOTO Habopa KOMaH/I.
BepHsiit oTBeT: 0) B I3bIKaX HU3KOTO YPOBHS MOJICP)KUBACTCS OpTaHU3aIINs
MUHUMMIIBHOTO ()YHKIIMOHATBHO-TIOJIHOTO HabOpa KOMaH[; CTPYKTypa KOMaH/
NpUOIIKEHa K apXUTEKType MUKPOIIPOIIeccopa.

3. Komnerenumsi/Mnankarop: UJI-lonk-3 3HaeT MeTObI pellIeHNs 3a/1a4 aHAIM3a U pacuera
XapaKTEPUCTHK PATUOITIEKTPOHHBIX CUCTEM U YCTPOUCTB C MPUMEHEHUEM COBPEMEHHBIX CPECTB
M3MEpPEHUS U IPOEKTUPOBAHUS

Bomnpocel, 3axanus

1.Kakoit popmar umeer accembaepHas KOMaHAa JJisi MUKPOKOHTposiepoB cemeiictBa PIC18?
2.IlepeurcnnTe OCHOBHbBIE MPUHIUITBI OpraHU3aUH IU(PPOBBIX YCTPOHCTB.
3.Hapucyiite 06001iennyto cTpykTypHyto cxemy MIIC, nosicuure Ha3HaueHHE OJIOKOB.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Kakue npusnHaku (paaru) ects B peructpe STATUS mukpokonTposiepa PIC18F2520.
OTBeTHI:

a)N, Z,C,DC, OV

0) S, P, OV, OFF

B)S,Z, P, IE, IP
Bepusiii otBeT: a) N, Z, C, DC, OV

2.Kakoii opmar acceMONIEepHOI CTPOKHU UCMOIB3YETCsS B MUKPOKOHTPOJLJIEpaX ceMencTBa

P1C18?
OTtBeTsI:

a) [10-Anpec, I11-Muemonuka komausl, [12-onepann, [13-onepann, [14-npusnak, [15-npusnak,

[16-komMMeHTapuii

0) [10-Anpec, IT1-MHeMoHuKa koMaHabl, [12-onepann, 116-koMmmenTapuii

B) [10-Anpec, I11-mHeMonMKa komManabl, [12-npusnak, [13-npusnak, [16-kommenTapuit
Bepnpiii otBet: a) I10-Anpec, I11-MHemonuka komanel, [12-onepann, [13-onepana, 114-
npusHak, [15-npusnak, [16-koMmmeHTapuii

3.Yto Takoe aKkKyMyJISITOp ¥ OH 0003Ha4YaeTcsi B MUKPOKOHTpoJuiepax cemeiictea PIC18?
OTtBeTsI:

a) aKKyMYJISITOp - CHEIUATN3UPOBAHHBIN peructp, npumbikatomuii kK AJIY, B MK cemeiicTBa

PIC18 o6o3nauaercas WREG.

0) aKKyMYJISITOp - CIIEHMAIU3UPOBAHHBINA peructp, npumbikatomuii k AJIY, B8 MK cemeiictBa

PIC18 o6o3nauaercs A.

B) aKKyMYJISITOp - CIIELMAIM3UPOBAaHHBIN peructp, npumsbikatomuii k AJIY, B MK cemeiicTBa

PIC18 o6o3nauyaerca STATUS.
BepHblii 0TBET: a) akKyMyJITOp - CIIELIUAIM3UPOBAHHBIN perucTp, npumsbikaromuii k AJIY,
B MK cemeiictBa PIC18 o6o3nauaercs WREG.

4. Komnerenuuss/Mugukarop: N-lonk-s YMeeT UCmoab30BaTh KOMILUIEKCHBIN MOIX0/T B CBOEH
NESITENIbHOCTH, B TOM YHUCIIE C UCTIOIb30BaHNEM HH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHI

Bomnpocel, 3axanus
1.Hapucyiite 1 mpoKOMMEHTUPYHTE OJIOK-CXEMY aJrOpUTMa OpraHU3alUH IMKJIA C IPOBEPKOM
B KOHIE?
2.HapucyiiTe 1 NpOKOMMEHTHPYHTE OJIOK-CXEMY allTOPUTMA OpraHU3aluy [IUKJIA ¢ IPOBEPKOM
B Hayaje?
3.Urto Takoe nuki? Kak MO>XKHO opraHu30BaTh IIUKJ Ha si3bIke AccemOmep B
MUKpOKOHTpoJuiepax cemerictsa PIC18?

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.Kakue perucTpbl COXpaHsITCs aBTOMAaTHUECKH B “OBICTPOM CTEKe” MPH OpraHU3aluu
MpephIBaHUM TOJIBKO BHICOKOT'O YPOBHS?

OtBeThI:
a) WREG, STATUS, BSR
a) WREG, STATUS, FSRO
a) WREG, FSRO, INDFO

Bepusriit otBet: a) WREG, STATUS, BSR
2.Kakas komaH/1a UCIONIB3YETCs ISl BO3BpATa U3 MOApPOrpaMMbl 00pabOTKHU MpepbIBaHUMN C
UCIIOJIb30BaBHUEM OBICTPOTO cTeKa?

OtBerTsI:
a) RETFIE, FAST
6) RETFIE
B) RETURN
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Bepuriii otBet: a) RETFIE, FAST

3.ITo kakomy npu3HaKy OyAeT OCYIIECTBIICH nepexoa Ha MeTky M1 B komanne BNZ M1?
OTBeTHI:

a)C
0) OV
B)Z
BepHblii oTBeT: B) Z

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTta BIONIHEHA B paMKaX "TPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeImogHeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. HA BOTPOCHI YTIIIYOJIEHHOTO YPOBHS

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy
OneHka 3a OCBOGHUE AMCLUUILIMHBI onpejenseTcs Ha ocHoBaHuu oueHku 3a KlII, cemectpoBoil u

HK3aMEHAIlMOHHOI cocTaBIAOMUX B cooTBeTcTBUU C «[lomokeHneM o OauibHO-pEeHTHHIOBOM
cucteme it cryaentoB HUY «M3OW» (BAPC).
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

7 cemecTp

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

3aBepIIaroIiM dTarlOM BBITIOIHEHUS CTYJACHTOM KypCOBOM paboThI (IIPOEKTA) SBIISETCS e¢ (ero)
3amuTa. CTyAEHT 00s13aH SIBUTHCS HA 3aLIUTY KYpCOBOW pabOThI (IIPOEKTA) B HA3HAYEHHOE
pykoBoautenem Bpems. Kadenpa pazpabaTbiBaeT KpUTEPUH OILICHKH, B COOTBETCTBHH C KOTOPBIMU
yCTaHaBJIMBAETCS KAUECTBO CPOPMHUPOBAHHOCTH Y CTY/I€HTa KOMIETEHIIUI, KOTOPbIE OH JIOJKEH
IpUOOPECTH NPHU NOJATOTOBKE KypCOBOM pabOThI (IIPOEKTa) U MPOJEMOHCTPUPOBATH B XO/I€ €€
3allUThl, @ TAKKE YPOBEHb 3HAHUH, YMEHUH, BIIaJIcHUH (HAaBBIKOB), KOTOPBIE CTYIEHT JOJKEH
IPOIEMOHCTPUPOBATH JIJIsI TOATBEPKACHUSI OCBOCHHBIX KOMITETCHIINH.

11. Onucanue wikanvt ouenusanus

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeImogHeHa B paMKkax ""0a30Boro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B "yacTn MaTepualia ecTh HE3HAUUTEIIbHBIC
HEJOCTaTKH

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acThb 3a/1aHUs BBIIIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenun umo2060i OUEeHKU no Kypcy

Hrorosas OICHKa I10 KYPCY BBICTABIACTCA IIO0 HUTOTraM OHLCHOK, IMOJYYCHHBLIX 3a 3J5K3aMCH H
KYpCOBOU IPOEKT.

20



