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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

11.03.01 PaguoTexHuKa
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 14 PAIIMODJIEKTPOHHBIE CUCTEMEI YITPABJTEHUA
CornukoBa Hatanbss BUKTOpOBHa, K.T.H., JOLIEHT, [IOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MUKPOITIPOIIECCOPHBIE YCTPOMCTBA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-2 — criocobHOCTE CaMOCTOSITeNIBHO TIPOBOAWTE JKCIIepUMeHTabHbIe MCCIeAO0BAHUS U UCIIOJB30BaTh
OCHOBHBIe TIpHeMbI 00pabOTKY U TIPeACTaB/IeHNs TIOTyYeHHBIX JaHHBIX
OIIK-4 — crocoOHOCTh MOHUMATh TIPUHLMIBI PabOThI COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJOTUH U

WCTO/b30BaTh X JJIs pelleHus 3aa4 rnpogeCcCUOHaIbHOU fesTeTbHOCTH

TTCK-1.2 — crocobHOCTh peann30BbIBaTh MPOrPaMMbl SKCIIEPUMEHTAIbHBIX UCCTIe0BAHUH, BK/IIOUAs BLIOOD
TEeXHUUECKHUX CPE/ICTB ¥ 00pabOTKy pe3y/bTaToB

IICK-1.3 — crnocoGHOCTh BBITIONHATL pacueT W TMPOEKTHPOBAaHHe JieTajeld, y3/0B W YCTPOHCTB
pafuOTEXHUYECKUX CHUCTEM B COOTBETCTBUM C TEeXHUYECKUM 3aJlaHMeM C WCII0/b30BaHUEeM CpPeJCTB
aBTOMAaTH3aL1y NTPOEKTUPOBAHUSA

INICK-1.4 — cnoco6HOCTh OCYIECTBASATh KOHTPOJb COOTBETCTBUS pa3pabaThIBaeMbIX TPOEKTOB U
TeXHUUEeCKOU JOKYMeHTallMy CTaHAapTaM, TeXHUUeCKUM YCAOBUSM U APYTMM HOPMaTUBHBIM JOKYMEHTam

DopMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTYDKEeHHUe C/lelyIOLINX pe3y/sTaToB 00pa3oBaHus:
OIIK-2

3HAHUA:

3HaTh MPUHLUIEI GYHKLMOHWPOBAaHUsI MUKDPOIIPOLIe CCOPHBIX YCTPOMCTB;;

YMeHusi:

yMeTb TIPOBOAWTH SKCIIepUMEHTalbHble WCCAe0BaHUS PabOThI MHUKPOIPOLIECCOPHBIX YCTPOMCTB C
JanbHelinel 06paboTKOM pe3y/bTaToB;;

HaBbIKU:

VMeTb HaBBbIK MO/|e/IMPOBaHMs PaboThl MUKPOIIPOLIeCCOPHBIX ycTpoiicTB B CATIP.
OIIK-4

3HAHUSA:

3HaTh COBpeMeHHble WH(OPMAlMOHHbIE TEXHOJOTMH M WX TprMeHeHWe B 00sacTH pa3paboTKu
MUKDOTIPOLIECCOPHBIX CHCTEM;

YMeHus:

yMeTb IIPUMEHSTh COBpeMeHHbIe HH(POPMaL[OHHbIe TEXHOJIOTUU TIPU pa3paboTKe MUKPOIPOLeCCOPHBIX
CHUCTEM;
IICK-1.2

3HAHUS:

3HAaTh NPUHLUIBLI QYHKLMOHUPOBAHUSI MUKPOIIPOLIeCCOPHBIX YCTPOWCTB;;

YMeHus:

YMeTh WCCJIe/JOBaTh MUKPOIIPOIIeCCOPHLIE CPe/ICTBA METOAAMHU MaTeMaTHueCKOTO MO/IePOBaHUS;
IICK-1.3

3HAHUSA:

3HaTh (DYHKLMOHAJBHBIE Y371kl MUKPOIIPOLIECCOPHBIX YCTPOMCTB, MIOHUMATh UX B3aMOCBSI3b B PaMKax
MHKPOIPOL|eCCOPHOTO yCTPOMCTBA;

YMeHus:

YMeTh CUHTe3WPOBATh MUKDPOTIPOLIeCCOPHBIE YCTPOMCTBA U MOJIeTMPOBaTh WX paboty B CAIIP;;

HABbIKU:

MMeTh HaBBIK pa3paboTKy (yHKLMOHAILHOTO y3/71a MUKPOIIPOLIECCOPHOTO YCTPOMCTBA B COOTBETCTBHU
C 3a/|aHHeM.
IICK-1.4

3HAHUA:

3HaTb HODMAaTHBHBIE [OKYMEHTBHI, CTaHJAPTHl W TeXHUYeCKWe YCAOBUS B 007MacTM LUQPPOBLIX H
MHKPOIIPOLeCCOPHBIX CUCTEM;

YMeHusi:

yMeThb pa3pabarhiBaTh YePTeKHU B COOTBETCTBHE C HOPMAaTUBHBIMU JJOKYMEHTaMH;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynrmimnaa MAKPOITPOLIECCOPHBIE YCTPOMCTBA sBrsieTcs JUCLATIIMHON 00A3aTe IbHOM
yacTu 6/10Ka 1 nporpamMMeI TIOATOTOBKM 10 HarpasyieHuto 11.03.01 PaduomexHuka.

Cogep>xaHue AUCLUIIIMHBI SB/SIETCS JIOTUUeCKUM TPOI0JKeHUEM JAUCLIUIIVH: BHEKTPOHHBIE n
MUKPO3JJIEKTPOHHBIE ITPUBOPHI, [IN®POBBIE 1 UMITY/IbCHBIE YCTPOUCTBA.

Copiep>kaHue JUCIUTUIMHBI SIBAISIeTCST OCHOBOM it ocBoeHus aucuuriiud: BBIYMAC/IMTE/IbHBIE
YCTPOVICTBA I CUCTEMBIL.

HpegBapHTeﬂbele KOMIIeTeHLIH, CCI)OPMI/IPOB&HHLIE y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — CrniocobeH UCMO/b30BaTh MOJIOXKEHHSI, 3aKOHbI Y METO/IbI €CTECTBEHHBIX HAyK U MaTeMaTUKU
JLIs pellieHys 3a/ia4 UH)XKeHepHOU [lesiTelTlbHOCTH

¢ OIIK-2 — CriocobeH caMOCTOATETLHO TTPOBOJUTH SKCTIEPUMEHTA/IbHbIE UCC/IeI0BAaHUS U UCTIO/Ib30BaTh
OCHOBHbIE TIPUEMBI 00pabOTKH U TIPe/ICTaB/IeHUs TIOTYUEHHBIX JaHHBIX

¢ OIIK-3 — CrniocobeH PUMEeHSITb METOZBI TTOUCKA, XpaHeH sI, 00paboTKH, aHa/M3a U MPeJCTaBIeHNs B
TpebyeMoM popmare WHPOPMAILIMK U3 PA3TMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOJTIO/as TPy 3TOM
OCHOBHbIe TpeOOBaHUS MHPOPMAIMOHHOH 6e30MacHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.
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Paspen 1. O6umue cBeieHus o
MHKPOINpPOLeCCOPHOM ycTpoiicTBe. CTPyKTypa
MUKDOITPOLIeCCOPHOTO YCTPOKcTBa. PopMar KOMaH/, 1
croco6k! afpecary onepanzoB. CucTeMa KOMaHA.
3 6 Kraccrudukaiust s136IKOB TIPOrpaMMHPOBaHUSI. 9 2 2 0 7 20 20 20 20 20
CTpyKTypa MUKPOIPOL|eCCOPHOTO yCTPOHCTBA.
Dopmar KOMaH/ 1 CI0Co0bI aipecaljuy OrepaHzioB.
Cucrema komaHz. Knaccudukanys s3pIKoB
TIporpaMMHUpOBaHUA.
Pa3paen 2. OcHoBHbIE (YHKIHOHA/IBHbIE Y3/IbI
MHKPOINPOLECCOPHOT0 YCTPOHCTBA. ApU(MeTHKO-
3 6 JIOrMYeCcKoe YCTPOMCTBO. PericTphl pasnuyHoOro 30 24 8 16 6 20 20 20 20 20
Ha3HaueHusi. [IporpaMmHBIi cueTuuk. [detmdparop
KOMaHJ,.
Pa3aen 3. MUKpONpOL[eCCOPHBIIi KOMIUIEKT
KP580. [TocTpoeHre MUKPOIIPOLIeCCOPHOTO
ycTpoiicta Ha ocHoBe KP580BM80. Opranusarys
yrpaB/ieHHs1 B MUKpocucTeMe Ha 6asze KP580BM80.
3 6 ®dynkipionnpoBanrie MITY B pexxume 1pepbIBaHus, B 35 20 3 12 15 20 20 20 20 20
pexume 3axBara. /I[Marpamma Tiepexoj0B MallluHHOIO
yukna. TIporpammupyemsiii Taiimep KP580BH53.
AzianTep nocseo0BatebHOr0 HHTepderica
KP580BB51. Agantep napasiensHOro uHtepgeiica
KP580BB55.
Paspen 4. MukpokoHTposutepsl. Obmjvie cBefleHUs 0
3 6 MUKPOKOHTpO/Iepax. OCHOBHbIE XapaKTePUCTUKH 29 14 8 6 15 20 20 20 20 20
MHUKDOKOHTpO//1epoB. 8-paspsigubix MK c sizpom
MCS-51 u PIC-16.
Paspen 5. IIporpaMmmMupyeMble JIorHyecKue
uHTerpanbHble cxemsbl (IIVIHC). O6wiue cBeaeHus 0
3 6 TIJTUC. OcobenHoctr ITJIMC. CTpyKTypa. 41 8 8 0 33 20 20 20 20 20
TIporpammupyemast MaTpuuHast iorvka (ITMJI).
IIporpammupyemsle orudyeckue Matpuiipl (IJIM).
Bcero 3a 6 cemecTp 144 68 34 34 76 100 100 100 100 100
Bcero no gAMCIUIUIHHE 144 68 34 34 76 100 100 100 100 100
3.2. AyAuTOPHBII NPAaKTUKYM
O0BemMm,
Ne Homep 1 HauMeHOBaHHe pa3jeia
Tema NMPAKTUYECKOI'0 3aHATUA ayA.
n/n AUCIHHUII/TMHBI
qacoB
I/ICC]IE,I:[OBEIHI/IE pa6OTbI MHKPOCXEMBI
1 apuhMeTHKO-I0TMUeCKOT0 YCTPOHCTBA B 4
Multisim
Cunre3 u MO/Je/IMpOBaHKe paGOTbI
2 |Pasgen 2. OcHOBHbIe (QYHKIJMOHAIBHbIE CHHXPOHHOTO 4-X pa3psilHOrO CUeTUrKa B 4
y3JIbI MUKPOITPOL[ECCOPHOTO ycTpoiicTBa.  (Multisim
3 MO,[[E]'II/IPOBEIHI/IE pa6OTbI CIBUI'OBOI'O 4
peructpa B Multisim
4 MO,E[e]'[I/IPOBaHI/Ie pa6OTbI LL[I/ICI)paTOpa/ 4
nmermdparopa B Multisim4
5 I/IBYIJEHI/IE MUKPOCXEMBI ITPOTrpadMMHPYEMOTO 4
Taiimepa KP580BIM53
6 Pasgen 3. MukporpoLeccopHbIi KOMILIEKT (MI3yueHre MUKPOCXeMBI afianTepa 4
KP580. nocsiefioBarensHOro nHTepgeiica KP580BB51
7 I/IBYI-IEHI/IE MHUKPOCXEMBI aJarirepa 4
napassensHoro uHTepgeiica KP580BB55.
Pabota c MukpokoHTposiepom 8051 B
8 |Pa3zgmen 4. MUKDPOKOHTPOJIIEDHI. . P p p 6
Multisim
Bcero 3a 6 cemecTp 34
6 24489




3.3. CamocTosnTenbpHas padora crygenta (CPC)

Ne | Homep u HaMMeHOBaHuUe pasjesa Oomem,
Copep)xaHue yueOHOro 3afaHus
n/n JAUCLIUIUINHBI 4acoB
Pasgen 1. OBipie cBeeHIs 0 W3yueHue nipelyCMOTPeHHbIX MPOrpaMMOit
1 N IWAaKTUUYeCKUX eqUHUL] pa3jesna 1 ¢ ucrosb30BaHuEM 7
MHKPOMNPOLIECCOPHOM yYCTPOMCTBE. .
peKoMeHIyeMOoU JTuTepaTyphbl
Paspen 2. OcHOBHBIE V3yueHue npeyCMOTPEHHBIX IPOrPaMMO
2  |dbyHKLHOHAJ/IbHBIE Y3/IbI IUJaKTUUeCKUX eJMHUL] pa3zesia 2 ¢ UCT0JIb30BaHUEM 6
MUKPOITPOLIeCCOPHOTO yCTPOWCTBA. |peKOMEeHyeMOii IUTepaTyphl
3 Pawen 3. Muponpoueccopmii 0 e 3 C menomsonarew |15
komriekT KP580. A ¢ GAMHHL Pash
peKoOMeHIyeMOU JTuTepaTyphbl
W3yueHue nipelyCMOTPeHHBIX MPOrpaMMOi
4  |Pa3gen 4. MUKPOKOHTPOJIJIEDEI. NUJaKTUUeCKUX eJUHUL] pa3zesa 4 ¢ UCToJib30BaHUEM 15
peKoMeHIyeMOU JTuTepaTyphbl
1 v
Paszen 5. TIporpaMMupyeMbie 3ydeHue TIpelyCMOTPeHHbIX MPOrpaMMoi
5 IUJaKTUYeCKUX eJMHUL] pa3zesa 5 C UCTO0J/Ib30BaHUEM 15
JIOTUYeCKre UHTerpajbHble CXeMbl .
(TUTVC). peKoMeHIyeMOU JTuTepaTyphbl
6 BrinosiHeHWe pa3/iesioB KypCOBOH paboThI 18
Bcero 3a 6 cemecTp 76
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5 67 8 (9/10|11| 12 (13| 14 (15|16 |17
6 TexK | 3agan | 3agan | 3agan | 3agad |AP| | 3agan | | P 3agaH 3aziaH AP

YcnoeHble 0603HaUEHUS:
[P — nuarHocThyeckast pabora;

¢ TekK — BONpocCe! Jj/151 TEKyIL|ero KOHTPOJIS;

3ajiaH — 3a/laHue.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
[TMarHocTuyeckasi pabora;
BOIIPOCHI /I/Is TEKYIIIEr0 KOHTPOJIS;
3aZiaHue.

HpOME)KYTO‘IHaH dTTecTalud rMMpoBOAUTCA B Cl)OPMaXZ
S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. M. Caxses. . lludpossie ycrpoiicTBa 1 MUKpoIriporjeccopsl. Mocksa: FOpaitrt, 2020, 351. pec.

2. B. B. I'ypos. . MukponponeccopHsle cuctemel. Mocksa: UHOPA-M, 2019, a. pec.

3. W. B. Iletpos. . [IporpaMmmupyemsbie KOHTpoJiepbl. CTaHAApTHBIE SI3bIKU U PHEMBbI TIPUKJIaJHOTO
npoektupoBanusi. Mocksa: COJIOH-IIpecc, 2016, 351. pec.

4. M. Tlpenko. . PIC-MUKpPOKOHTpOJI/IEphI: apXUTEKTypa U MporpaMMupoBaHue. CaparoB:
ITpodobpazosanue, 2017, 311. pec.

5. Y. Commep. . [IporpaMmupoBaHrie MUKPOKOHTpOIIepHBIX TiaT Arduino/Freeduino. CIT6.: BXB-
IMetepOypr, 2013, 12 3k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguyeckue U3gaHus:
1. Paguorexnuka — XXI Bek.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://e.lanbook.com — DBC JlaHsp;
2. http://library.voenmeh.ru/ — ®yngamenranbHas 6ubnuoreka BI'TY «k BOEHMEX» um. [I.®. YctuHoBa.

CoBpeMeHHbIe TPOoQeCcCHOHaNbHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHAaMeHTalbHBIX UCC/IeJ0BaHUH.
VHdopMalioHHbIe CTIPAaBOYHbIE CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becIieueHue:
1. NI Multisim - akafieMuueckasi Bepcusi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. NI Multisim - akagemuueckasi BepCusi.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paboueli mporpaMme JUCIHILTHHBI
MUKPOITPOLIECCOPHBIE YCTPOUCTBA

AnHoTanusa paboueii nporpaMMsl

Muctynuaa MUKPOIIPOIIECCOPHBIE YCTPOMCTBA sp/sieTcs JUCLMIIMHOM 06s3aTe/IbHOM
yacTu 0/10Ka 1 rnporpamMmbl IOATOTOBKHU 110 Harpaeienuto 11.03.01 PaduomexHukd. JIUCIUIUIMHA peau3yeTcst
Ha dakynprere WM VMHdopMmaimoHHbIX U ynpapistonmx cucteM bI'TY "BOEHMEX" um. [1.®. YctuHOBa
kadenpoit 14 PAIIMOSTEKTPOHHBIE CUCTEMBI YTIPABJIEHVA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-2 croco6HOCTb CaMOCTOSATENBHO TPOBOJUTH SKCIIEpUMEHTa/bHble HCC/Ie[0BaHUS U HCII0/b30BaTh
OCHOBHBIe TIprieMbl 00pabOTKH U Ipe/iCTaBIeHHUs TTOTyUeHHBIX IaHHBIX;
OTIK-4 croco6HOCTh TMOHUMATh TIPUHIIMIBI PAbOTHl COBpEMEHHBIX WHGMOPMAIIMOHHBIX TEXHOJOTHH U
WICTI0/Ib30BaTh MX [/ pelleHus 3ajad podecCcHoHaNBHON AesTelbHOCTH;
[ICK-1.2 criocoOHOCTE peaynn30BLIBaTh MPOrPaMMbI SKCTIePUMEHTAIbHBIX UCC/IeJ0BaHUM, BK/IIOYash BBIOOD
TeXHUUYEeCKUX CPeJCTB M 00pabOTKy pe3y/bTaToB;
I[ICK-1.3 crmocoOHOCTb BBIMOJHATH pacueT M TPOEKTUPOBAaHWE JieTajield, y3/0B U  YCTPOMWCTB
pafiMOTeXHUYeCKUX CHCTeM B COOTBETCTBHUM C TeXHUUYECKUM 3aJlaHAeM C HCIO/Ib30BAHUEM CPEJCTB
aBTOMAaTH3al|y TPOEKTUPOBaHUS;
[1CK-1.4 ciocoOHOCTb OCYIIeCTB/ISATH KOHTPOIb COOTBETCTBUSI pa3pabaTbiBaeMbIX MPOEKTOB W TeXHUUECKOU
JIOKyMeHTaLMU CTaHZAapTaM, TeEXHUUeCKHUM YCI0BUSIM U JPyTUM HOPMaTHBHBIM JIOKyMeHTaM.

Coaep>kaHve [UCLMIUIMHBI OXBaTblBaeT KpPYyr BOIPOCOB, CBSI3aHHBIX C OCHOBaMHU IIOCTPOEHUS H
(YHKLIMOHMPOBAaHKWSI MUKPOIIPOLIeCCOPHBIX YCTPOMCTB.

[TporpamMmoii JUCHUITIMHEI TTPelyCMOTPEHBI CJleIyIOIIYie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTHYECKas paboTa;
¢ BOMPOCHI /IS TEKYIIIETO KOHTPOJIS;
e 3ajaHue.

IIpomMeskyTouHasi arTecTamus IIPOBOAXUTCS B popMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTh OCBOEHHUSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITUHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakThueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTa
crygenra (76 a).
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IIpunoxenue 2

K paboueli mporpaMme JUCIHTLUTHHBI
MUKPOITPOLIECCOPHBIE YCTPOUCTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy

CTyJ€eHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexomMeHjyeMmas 1uTeparypa prn?{?éKOCTb’
Pazgen 1. O0mue cBeieHNsA 0 MUKPOTIPOLIeCCOPHOM YCTPOMCTRBE.
A. M. Caxses. . HudpoBsle ycTpolicTBa 1
MUKpompoleccopkl: Mocksa: FOpaiit, 2020 (1,2)
B. B. I'ypos. . MuUkpormporeccopHble CUCTEMBI:
N3yuenue npenycMOTpEHHBIX Mocksa: MTHOPA-M, 2019 (1,2,3)
MIPOrpamMMON JUAAKTUYeCKUX e/JUHUL] M. Ilpegxo. . PIC-MUKPOKOHTpPOJ/UIEpPBL: 7
pasziena 1 ¢ ucrnosnb30BaHNeEM apxXuTeKTypa U nporpammupoBaHue: CapaTos:
peKoMeHAyeMOU TUTepaTypbl ITpodobpazosanue, 2017 (1,2)
Y. Commep. . [IporpammupoBaHue
MUKDPOKOHTPOJUTIepPHBIX 11aT Arduino/Freeduino:
CIT16.: BXB-ITetepbypr, 2013 (1,2)
Wroro no pasgeny 1 7

Pazgen 2. OcHoBHBIE (DyHKIIOHA/IbHBIE Y3/IbI MUKPOIIPOLIECCOPHOI0 YCTPOHCTBA.

N3yuenue ripeyCMOTPEHHBIX
MPOTPaMMO¥ TUAAKTAYECKUX e[UHHUI]

A. M. Caxses. . lludposrie ycTpoiicTsa 1

paszesna 2 € UCI0/Ib30BaHUEM MUKpornpoLneccopsl: Mocksa: FOpaiit, 2020 (1,2) 6
peKOMeHJyeMoH JIUTepaTyphl

Wroro no pasgeny 2 6

Pazpen 3. MukponponeccopHbiid KomiieKT KP580.

N3yuenue rpesycMOTpeHHBIX
MPOrpaMMOol ANJAKTUUeCKUX eTUHUL] B. B. I'ypos. . MUKpormpoLeccopHble CUCTEMBI: 15
pasjiena 3 C UCIo/ib30BaHUeM Mocksa: UTH®PA-M, 2019 (1,2)
PEKOMEHAYEeMOU JTUTepaTypbl

Wrtoro no pa3geny 3 15

Pazgen 4. MUKPOKOHTpPOJL/IEDHI.
Y. Commep. . [IporpammupoBanue
N3yueHue npesyCMOTpPEHHBIX MUKDPOKOHTPOJIIepHBIX 1/1aT Arduino/Freeduino:
TIpOrpamMMoi JUAAKTHYeCKUX eJUHUL] CII6.: BXB-ITetepbypr, 2013 (1,2) 15
paszesna 4 ¢ UCIo/Ib30BaHUEM M. Ilpegxo. . PIC-MHUKPOKOHTpPOJ/UIEpBL:
peKkoMeHlyeMOi1 uTepaTyphbl apxXuTeKTypa U nporpammuposaHue: CapaTos:
IIpodobpazosanue, 2017 (1,2,3)
Wroro no pasgeny 4 15
Pa3pen 5. IIporpamMmMupyeMsie 1orudyeckue HHTerpaabHble cxemsl (IIVIVIC).
Vsyere NDEAYCMOTPEHHbIX N. B. Iletpos. . [Iporpammupyemsle
MPOrpamMMOMN JUAAKTUYeCKUX e/JUHUL]
KoHTposiephl. CTaHjapTHBIE SI3bIKU 1 TIPUEMBbI 15
pasziena 5 € UCIo/Ib30BaHNeM
CKOMEH/TYEMOii TTeaTyphI MIPUKJIaZHOTO NPOeKTUpoBaHus: Mocksa:
P _ COJIOH-TIpecc, 2016 (1,2)
BITIOJTHEHU 71€J10B BOM TEBI

BhInosiHeHHe pa3/ienioB KypcoBoi pabo 18

Wroro no pazzeny 5 33

11 24489



IIpunoxenue 3
K paboueli mporpaMme JUCIHILUTHHBI
MUKPOITPOLIECCOPHBIE YCTPOUCTBA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e 3a/jaHUe;

e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! A1A TeKyiero KOHTpo/s
CTyzeHTy npefyiaraeTcst 5 BOIPOCOB T10 pe3ysibTaTaM MPOXOKeHHs paszesia, Ha KOTopble He0OX0ANMO
JlaTh NpaBU/IbHBINA OTBeT. [lepeueHs Borpocos - B YMK.

3ajaHue

CTyneHTy BBIJJaeTCS 3aJjaHue, Tpe/rioaraoiiee Mmoenrpoanue B CATIP 1o 3aziaHHOM TemMaTHKe, 110
pe3yJ/ibTaTaM BBITIOJTHEHHSI KOTOPOTO CTYeHT hOpMHUpYeT OTUeT ¥ OTBeYaeT Ha BOMIPOCHI MperoiaBaTeris.
ITocne 3TOTO 3a/jaHNE CUMTAETCS BBITOJTHEHHBIM

JK3aMeH

Ha sK3ameHe cTy/ieHTy MO0 BBICTAB/IAETCS OlIEHKA HAa OCHOBAHUM TEXHOJIOTHUECKOU KapThl (T0
6an1am, HabpaHHBIM B CeMeCTpe), MO0 Tpe/iyIaraeTcs 2 TeOpeTHUeCKUX Bompoca. IIpy 0TBeTe Ha O/IH BOTIPOC
CTYZIeHT T0/TyuaeT OL|eHKY "yAoBaeTBOpUTe/bHO". I[IpU Hero/sHOM OTBeTe Ha ZiBa Borpoca - "xopotio". [Ipu
pa3BepHYTOM OTBeTe Ha /JiBa Boripoca - "OTauyHo".
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pasgen 1. O0uue Bompocst
3 | @ |cBeAcCHMAO 9 2121 o0 7 120 20|20 |2 | 20| A%
MMKPOMPOIeCCOPHOM TEKYIIEro
yCTpOMCTBe. KOHTPOJISA
Pa3gen 2. OcHOBHBbIE
(yHKIIMOHA/TBLHBIE
3 6 |y3aml 30 | 24 | 8 16 6 20 | 20 | 20 | 20 | 20 | 3apmaHue
MHKPOTPOLIeCCOPHOT0
ycTpoMcTBa.
Pazpgen 3.
3 6 |Mukponponeccopubiii| 35 | 20 | 8 12 15 20 | 20 | 20 | 20 | 20 | 3apmaHue
KomiuiekT KP580.
3 | g [Pasaend. 29 | 14| 8 | 6 | 15 | 20| 20 | 20 | 20 | 20 | 3azanue
MMUKpPOKOHTPOJI/IepHI.
Pazpgen 5.
Bormpocsl
IIporpamMmupyemsie s
3 6 |moruueckue 41 | 8 8 0 33 | 20 | 20 | 20 | 20 | 20 A
TEKYIIEro
HHTEerpa/IbHbIE CXeMbI KOHTDOJISE
(IUTHC). p
Bcero 3a 6 cemecTp 144 | 68 | 34 34 76 | 100 | 100 | 100 | 100 | 100
Bcero no fucHUIIMHE 144 | 68 | 34 | 34 76 | 100 | 100 | 100 | 100 | 100
13 24489




Kputepuu oneHuBaHus

OIIK-2
Bonpocbl omkpbimoz2o muna:

Nel MMKpOCXeMBI, KOTOPbIe 00CTYKUBAIOT IIIMHbBI IAHHBIX, HA3bIBAIOT

Ne 2 B JK-tpurrepe Bxopn J cny>xut asis

Ne 3 B JK-tpurrepe Bxox K ciyxur s

Ne 4 W306pasuth cxemy D-Tpurrepa Ha JIOTHUECKUX 37IeMeHTax

Ne 5 ITpuBectu Tabnuily nepexofoB D-Tpurrepa

Ne 6 ITpuBecTy AUarpamMmebl, WUTIOCTPUpPYIOIHe paboty D-tpurrepa

Ne 7 N306pasuth cxemy JK-TpUrrepa Ha JOTHUeCKUX 3/IEMEHTAX

Ne 8 IMTpuBecty Tabmuily nepexonos JK-Tpurrepa

Ne 9 Cko/bko MH(pOPMAaLMOHHBIX BXOZI0B COZlep>XUT D-Tpurrep

Ne 10

Tabauua veTHHEHOCTH D-TpHITepa

C D Qﬂ+|
0 ] On
0 1 o,
l 0 0
1 ] 1

Ha ocHoBe nipuBe/ieHHOM TabIUIIbI UICTUHHOCTH D-TpUrrepa BHIBECTH JIOTHUECKYHO
¢dopmyny s Beixoga Q D-tpurrepa.
Bonpocsbl 3akpbimozo muna:

Ne 1 Kakoe BbIX0/IHOE COCTOSIHHE He TO/Iep>KUBaeT 0ydepHbIi 371eMeHT

Beicokoro ypoBHs
Hwskoro ypoBHs
[TepemeHHOr0 CONPOTHUBIIEHUS

Bricokoro conpoTvBieHus
No 2 Kaxkoi1 13 yKa3aHHBIX TUIIOB TPUITEPOB SIBJIsIeTCS] YHUBEPCAIbHBIM

D-tpurrep
JK-Tpurrep
CuHxpoHHBIN RS-Tpurrep

AcunxpoHHbIY RS-Tpurrep
Ne 3 CKOJTbKO UH(OPMAI[MOHHBIX BXO/IOB COZEPKUT D-Tpurrep

1
2
3

4
Ne 4 Kakas mornueckast GyHKIIMSI OTTMCHIBAeT UeTHOCTh KOJTMUeCTBa eJUHUL] B
JIByXpa3psiIHOM IBOMYHOM CJIOBE

CyMMa 110 MOJTy/It0 J1Ba
Vckmouaroiiee niu-He
TU3BIOHKIIVS

KOHBHOHKIIMA
Ne 5 Kaxkoii u3 YKa3aHHBIX TUIIOB TPUITEPOB MeHsAET CBO€ COCTOAHNE Ha IIPOTUBOIIOTIOXKHOE

14



OIIK-4

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

TIPY MPUXOJie KaXK[,0ro HOBOTO MMITYJ/IbCa CHHXPOHHU3aL[u1
D-tpurrep

T-Tpurrep

AcuHxpoHHbIM RS-Tpurrep

CUHXPOHHBIN RS-Tpurrep
Kakyto onepaijuto MOTyT pOX3BOUTh PETHUCTPEI

CABur IBOUYHOTO CI0Ba
XpaHeHre JTBOUYHOIO C/I0Ba
[TpeoGpa3oBaHue dopMara ABOMYHOTO C/IOBA

ApudmeTtryeckrie orepanyy C JBOUYHBIM CJIOBOM
Kakasi oriepaliyisi BBITIOTHSIETCS B CUETUHKE

YcraHOBKa BCexX pa3psiZi0B B HY/lIeBOe COCTOsIHUE
VIHKpeMeHT XpaHsILerocsi unucia
[JlekpeMeHT XpaHsllerocst uucsia

Bce nepeuniciieHHbIe onepaluu
JIBOMUHBIE CUETUMKY — 3TO

CueTurKM C MOZyJIeM cueTa 2
CueTynKH C MOAy/eM cueTa 2 B CTeleHU N
CueTurKM C MOZY/eM cueTta 2/n

CueTyrKM C MOZAYJ/IEM cueTa 2n
CueTymKHU C MoC/IeloBaTeIbHbIM ITePeHOCOM Ipe/ToaratoT, YTo

INepextoueHue ceyIoLero TpUrrepa MokeT IIPOU30MTH TOMBKO T0C/Ie TepeK/THoueHns
TIpebIAYyIIero

Bce TpurrepsI 1epek/touaoTCst OIHOBPeMEHHO
Tekyl1iee UKCI0 UMITY/ILCOB MOXXHO BBIBECTH TOJLKO B T1OC/IeZl0BaTeIbHOM (popMate

TakToBbIe TMHUU TPUTTEPOB B COCTABEe CUETUMKA MO/K/TIOUEHBI K eZIMHOMY TaKTOBOMY
reHepaTopy
Yto npescTaBsieT coO0i CxemMa KOJIbLeBOTO CYeTUHKA

C/IBUTOBBIN PETUCTP C BHEIITHeH 00paTHOM CBA3bIO
CIBUTrOBBIN PETUCTP C BHYTPeHHel 00paTHOM CBSI3bI0
[MapannenbHbIN perucTp

CYMMEITOP C 3JIEMEHTOM I1aMATH

Bonpocbl omkpbimozo muna:

Kakas norryeckast GyHKIIMs OTIHMChIBaeT UeTHOCTh KOJTMUeCTBa eJUHUL] B
JIByXpa3psiHOM JBOMYHOM Cj10Be? OTBeT:

Kakoti out naputera chopmMupyeT cxeMa GopMHUPOBaHUs OMTa YETHOCTHU IepeatoleH
YyacTy KaHasla, ec/ii B KaueCTBe TI0ChUTKY TiepeiaeTcsi nHGQOpMalloHHast
nocsegosarensHoCcTs 011110011000101017
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Ne 3 Kak mpu3HaK rnpaBWIsHOCTH nipreMa c(hopMHUpYyeT CxeMa KOHTPOJISi YeTHOCTH Ha
TIpYeMHOM CTOPOHe KaHasa nepejayrd HH(OpMaLiH, ecJi repesiaeTcs
nocnenosare/bHOCTH 1111001100010101 u B poriecce nepefayu He IIPOU30LLLIIO
OLIMOOK.

Ne 4 Kak npu3Hak npaBWIbHOCTHM NprueMa c(hopMHUpYyeT CxeMa KOHTPOJISI YeTHOCTH Ha
MIpYeMHOM CTOPOHe KaHasla Tiepefiaud MHQOpMaLiH, eCId TiepeiaeTcst
nocienoBarebHoCTh 1111001100010101 u B mpoLjecce nepejauy Mpou3oliia
OJJHOKpaTHasi OII1OKa.

Ne 5 Ecnu Ha Bxoze RS-Tpurrepa ¢ npsambeiMu Bxogamu R=0 S=0, To Ha Beixoge Q
YCTaHOBUTCS

Ne 6 Ecnu Ha Bxoze RS-Tpurrepa ¢ npssmbeiMu Bxogamu R=1 S=0, To Ha Beixoge Q
YCTaHOBUTCS

Ne 7 Ecnu Ha Bxoze RS-Tpurrepa ¢ npsambeiMu Bxogamu R=0 S=1, To Ha Beixoge Q
YCTaHOBUTCS

Ne 8 Ecnu Ha Bxoze RS-Tpurrepa ¢ npssmbeiMu BxogamMu R=1 S=1, To Ha Beixoze Q
YCTaHOBUTCS

Ne 9 Ecnu Ha Bxoze RS-Tpurrepa ¢ uHBepcHbIMM Bxofamu R=1 S=1, To Ha Bbeixoge Q
YCTaHOBUTCS

Ne 10 Ecnu Ha Bxoze RS-Tpurrepa ¢ uaBepcHbiMU Bxofamu R=0 S=0, To Ha Beixoge Q
YCTaHOBUTCS
Bonpocbl 3akpblimozo muna:

Nel Ecnu curnan c BbIxoga crapiiiero paspsiia mocjeoBare/bHO-TIapasielbHOTO perucTpa

110/]aTh Ha BXOJ] Yuepe3 UHBEPTOP, TO MOTYUUTCS
Konb1ieBoii cueTumk

CueTumK C Napasuie/lbHbIM MePeHO0COM
CueTtuuk [)koHCOHa

CueTuuK C MoC/Ie/10BaTe/IbHbIM TIEPEHOCOM
No 2 KakoBO COOTHOIIIEHHE MeX/Ty YaCTOTaMH BXOJHBIX U BBIXOJHBIX CUTHAJIOB /IS N-
pa3psiIHOTO cueTurka [>KOHCOHa

FBeIix=fBX/(2n)
Feix=fBx/(n)
Feoix=fBx*n

FBpIx=fBX
Ne 3 CxeMma reHepatopa ICeB0C/TyUaiiHOH [T0C/1e0BaTe/IbHOCTH MPe/CTaB/IAeTCS COO0M

Peructp capura ¢ oOpaTHBIMU CBSI3sIMU, peaIi30BaHHBIMH Uepe3 3/1eMeHThI
«uckmoyvatoiee NJIN»

PerucTp capura c 00OpaTHbIMH CBSI3sIMH, Peai30BaHHBIMU uepe3 31eMeHThI « VI »
CyMMarop ¢ 3/1eMeHTOM NaMsITH

Peructp capura ¢ oOpaTHBIMU CBSI3sIMU, peaM30BaHHBIMH uepe3 37ieMeHThl « HE»
Ne 4 B nporpammupyemoii MaTpUUHOM JIOTHKe

Marpuna «AJIM» He nporpaMMUpyeTcs
Marpuua «/» He MporpaMMHUpyeTcs
Marpuna «AJIN» oTcyTCTBYeT

Marpuija «/» OTCyTCTBYeT
Ne 5 Kakyto u3 omnepariuii He ipousBoaut ALITT?

[MCKpeTu3aLus
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Ne 6

Ne 7

Ne 9

Ne 10

IICK-1.2

KBAHTOBAdHHE
KOAWpOBaHKE

CUHTEe3UPOBaHUe
OpHokpucTanbHag MUKpOo-OBM — 310

ITpoueccop
MUKpPOKOHTpPOJIIED
03y

3y
Kakux TUTIOB MOTYIIPOBOJHUKOBBIX 3aTIOMUHAIOIMX YCTPOMCTB He CyIlleCTByeT

AnpecHsIx
ITocnemoBaTeIbHBIX
AccoiMaTiBHBIX

leHTpanr30BaHHBIX
@O311-n1aMATh XpaHUT UHGOPMALIHIO

B maccuBe GUIOSIPHBIX TPAH3UCTOPOB
B maccuBe TpaH3UCTOPOB C TUIABAMOLMM 3aTBOPOM
B maccuBe AUOAHBIX siueek

B MaccuBe noseBbIxX TPAH3UCTOPOB C YIPAaBJIAKOIHUM pP-TI-ITIepexXoa0oM
Ha ocHoBe Kakux 3/ieMeHTOB MOCTPO€HAa JUHaMH4eCKada HaMsThb?

Tpurrepos
ITosyTIpOBOHUKOBBIX 00/1aCTeM C HAKOTJIEHUEM 3apsi/ioB
JnemeHToB NOR

AnemeHnToB NAND
Ha ocHOBe KakHX 3/1eMEeHTOB MOCTPOeHa CTaTUyecKas MamsiTh?

Tpurrepos
I[TosyrpoBOAHMKOBBIX 00/1acTeli C HAKOTIEHHEM 3apsi/iOB
OnemenToB NOR

OnemeHnToB NAND

Bonpocbl omkpbimoz2o muna:
Ne 1 Ecim Ha Bxoze RS-Tpurrepa ¢ uaBepcHbeiMM Bxogamu R= 1 S=0, To Ha Beixoge QQ ycTaHOBUTCA

Ne 2 Ecnu Ha Bxoze RS-Tpurrepa ¢ uaBepcHbeiMM Bxogamu R= 0 S=1, To Ha Beixoge Q yCTaHOBUTCA

Ne 3 Kakoii TpUrrep MeHsieT CBOe COCTOSIHHE Ha MPOTUBOIOJIOKHOE TIPH [IPUX0/ie KaKJ0ro HOBOTO
HMMITy/IbCa CUHXPOHM3aLUH

Ne 4 Tpurrep, MeHSIIOILMIA CBOe COCTOSIHHE B TeueHHe KOPOTKOrO MHTepBasia BOMM3u ¢poHTa/cpe3a
HMMITY/IbCa, Ha3bIBaeTC A

Ne 5
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Kakumu npenmyiecTrBamMu 00/71aJaeT yKazaHHasA Ha PUCYHKe cXeMa MOCTPOeHHs TPUTTEPHOro
ycTpoucrsa?

Ne 6 Mogysnb cyeta CUeTYMKA — 3TO

Ne 7 Ecsu npsiMo#i BBIXO[] TPUTTEpA B CXeMe CUeTUMKa COeJUHSAETCS B MHBEPCHBIM IHAMHUUe CKAM BXOZIOM
CJ/Ie/IyOIIEro TPUTTEPA, TO CUETUHK OYZIET BBITIOHATD OTEpPaIivio

Ne 8 Ecsu npsiMo#i BBIXO[| TPUTTEpa B CXeMe CUeTUMKa COeJUHSIeTCS B MHBEPCHBIM IMHAMUUe CKAM BXOZIOM
CJ/Ie/TyOIIEro TPUITEPA, TO CUETUHK OyZIeT BBITIOHATD OTEpParivio

Ne 9 Kaxkoii 1oruueckuii 371leMeHT 1103BoJIsIeT C(HOPMHUPOBATL CUTHAJI TIepeH0Ca B CUETUMKAX C
Trapasuie/ibHbIM T11epeHocoM? OTBerT:

Ne 10

Kaxkoti 1iudpoBoi GyHKIMOHAIBHBIN y3e/1 W300paXkeH Ha PUCYHKe?
Bonpocbl 3akpbimo2o muna:
Ne 1 Bydep FIFO opranusyeT JOCTYII K 3/leMeHTaM

ITepBbiii BoIIIe/I-TIEPBLIi BBIIIE
I[lepBblIi1 BoILIe-TIOC/IeAHUH BBIIIIEN
ITocnegnuii Bolen-TiepBbIN BbILLIE

ITocneaaMin BOIIET-TTOC/Ie AHUM BBIIIIE T
Ne 2 B KakoM THIle 3alTOMUHAOIIUX YCTPOMCTB CJIOBA JOCTYITHBI OJJHO 3a APYTMM C MOCTOSTHHBIM ITEPHOIOM,
orpe/e/sieMbIM €MKOCTBIO TTaMSITH?

ArirapartHbIii cTek
datinoBnle
uknrueckue

AnmnapaTHO-TIpOrpaMMHBII CTeK
Ne 3 Kakux THIOB CTaTUUeCKUX 3allOMUHAIOLIMX YCTPOHCTB He CyILleCTByeT?

ACUHXPOHHBIX

TakTupyembIx

18



No 4

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

ITepyomnueckux

CHHXPOHHBIX
Penporpammupyemoe I13Y ¢ anekTpuueckuM CTUpaHUeM — 3TO

PROM
EPROM
E2PROM

FLASH
Penporpammupyembim [13Y ¢ yieTpadioneToBbIM CTUPaHUEM — 3TO

PROM
EPROM
E2PROM

FLASH
Yto hopmupyet BXogHOM Oydep MporpaMMHUpyeMOi JIOTHUeCKOW MaTpHLIbI

[psiMble ¥ MHBepCHBIE 3HAYEHHST BXOAHBIX TlepeMeHHbIX
[psimMble ¥ MHBEPCHLIE 3HAUEHUS BLIXOAHBIX ITepeMeHHbIX
KoHBIOHKI[UY TIePEMEeHHBIX WU UX UHBEPCUI

JWV3bIOHKINY TIepeMeHHbIX WK UX UHBepCUi
Kakoe 13 yKa3aHHBIX y3/I0B BXOJUT B COCTaB IPOL{ECCOPA, SIB/SISICh €T0 BHIUMCIUTETbHON 0CHOBOU?

ApudMeTHKO-/I0THYeCcKoe YCTPOCTBO
l'enepatop ncepfoc/y4aiiHOM NOC/€A0BaTe/IbHOCTH
CueTunk

Tpurrep
CKoJTbKO MH(OPMAI[OHHBIX BXOZIOB COZIePKUT RS-Tpurrep

1
2
3

4
CKO/IbKO MH(POPMAILIMOHHBIX BXO/IOB COZlepKUT T-Tpurrep

1
2
3

4
Kako#i 13 yKa3aHHBIX TUTIOB TPUTTEPOB MMeeT 3arpelieHHbIe COCTOSTHUS

D-tpurrep
JK-Tpurrep
CuHXpOHHBIM RS-Tpurrep

AcuHxpoHHbI RS-Tpurrep
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Ne 2
Ne 3

Ne 4

Ne 5

Ne 6

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

M306pa3uTh Ha iMarpamMMe COCTOSIHUSI Pa3psiZioB JAHHOTO YCTPOMCTBA Mocie
10CJIe/;0BaTeIbHOTO NIPUX0JA 5-TH UMITY/IbCOB CUHXPOHH3aLUX TP YCJIOBUH, UTO Ha
BXO[, YCTPOMCTBAa NMPUXOAUT UH(OPMALHs, COCTOSILLAsi TOMBKO U3 HyJseH.

PeBepcHBHBIN CYETUMK TI03BOJISIET

CKOJIBKO YCTOWUMBBIX COCTOSIHHN MMeeT ueThipexpa3psiHbIi pacripeJenuTelb
VMIYJIBCOB, €C/IA B MJIQ/IIIIUK pa3psi/i PerncTpa 3armucarth eIMHAUYHBIN CUTHA?

CKOJIBKO YCTOWUMBBIX COCTOSIHHN MMeeT ueThipexpa3psiiHbIi pacripeJenuTelb
HMITY/TbCOB, €C/IM BO BCe Pa3psbl PETUCTPA 3alvCaTh eIMHUUHBIA CUTHA?

CKOJIBKO YCTOWUMBBIX COCTOSIHHHN MIMeeT ueThipexpa3psiHbIi pacripeJenuTelb
HMITY/TbCOB, €C/IM BO BCe Pa3ps/bl PeTUCTpPa 3aIicarh HyJIeBOW CUTHA?

Ecim curHan c BeIXo/ia CTapIiero paspsijia moc/ie/[oBaTeIbHO-TIapaslie/lbHOTO PErucTpa
TO/IaTh Ha BXO/] Uepe3 UHBEPTOP, TO MOJYUUTCS,

CKo/IbKO pabourx COCTOSIHUN Y cyeTurKa /)KOHCOHA ITpY UCXOJHOM HY/IEBOM
COCTOSIHUY BCeX paspszioB?

CxeMa reHeparopa IceB/0CTyYaiiHOM T0C/Iel0BaTeIbHOCTH TIPe/ICTaB/IseTCst cCOO0M

INomHoMMaNbHBINA CYETUHK — 3TO

KaxkoBa 0blj1a MCX0fiHAs TTOC/IE/IOBAaTeIbHOCTD JIJAHHBIX TTPUA KOJUPOBAHUM IIM(PPOBBIX
JIaHHBIX C UCII0/Ib30BAHUEM ICeBA0C/IydalHoU nocaefoBareasHocTd 10111001, ecnu
pe3ynbTar 0bpaboTtku noayuniacs 001011012

Bonpocbl 3akpbimo2o muna:
Kakot#i 13 yKa3aHHBIX THUIIOB TPUITEPOB HAa3bIBAIOT CYETHBIM

D-tpurrep
JK-tpurrep
T-tpurrep

AcuHxpoHHbII RS-Tpurrep
Ecmu Ha Bxoze RS-tpurrepa ¢ npsameivu Bxogamu R=0 S5=0, To Ha Beixoge Q
YCTaHOBUTCS

1
0
npeabIyliee COCTOsSHYE

VHBEPTUPOBAHHOE COCTOSIHUE

Ecnu Ha Bxoze RS-Tpurrepa ¢ npssmbeiMu Bxogamu R=0 S=1, To Ha Beixozie Q
YCTaHOBUTCS

1
0
TIpeibIAyIIlee COCTOSTHUE

WHBEPTUPOBAHHOE COCTOAHNE

Ecnu Ha Bxoze RS-tpurrepa ¢ npsmbeimu Bxogamu R=1 S=0, To Ha BeIXOZE Q
YCTaHOBUTCS

1
0
npeZblayliiee COCTOSHYE

WHBEPTUPOBaHHOE COCTOSIHHE
Ecmu Ha Bxofie JK-Tpurrepa Heiicteytor 3HaueHust J=0 K=0, To Ha Beixoze Q
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

IICK-1.4

YCTaHOBUTCS

1

0

TpeJbIyIiee COCTOSTHYE

VHBEPTUPOBAHHOE COCTOSIHUE
Ecnu na Bxogie JK-tpurrepa [eiictBytor 3HaueHus J=1 K=0, To Ha Beixozie Q
YCTaHOBUTCS

1
0
npeZbIayliee COCTOSHYE

VHBePTHPOBAHHOE COCTOAHNE

Ecnu Ha Bxoge JK-Tpurrepa JelictBytoT 3HaueHust J=0 K=1, To Ha Beixoge Q
YCTaHOBUTCS

1
0
TIpeJbIayIiee COCTOSTHYE

VHBEPTUPOBAHHOE COCTOSIHHE
Ecnu Ha Bxozie JK-Tpurrepa [deiictBytor 3HaueHus J=1 K=1, To Ha Beixozie Q
YCTaHOBUTCS

1
0
NpeZbIayliee COCTOSHYE

VHBEPTHUPOBaHHOE COCTOSTHUE
PeBepcHBHBIN CYETUHK TTO3BOJISIET

BruImonHATE ornepaiiuy 1 THKpeMeHTa U ieKpeMeHTa, KOTopble CMEHSIIOT APYT /IpyTa Io
YTIPaBISIOLEMY CUTHATY

BBINOMHSTE TOMBLKO orepauyo MHKpEMEHTA
BRINOHATE TOJIBKO ornepauyro JeKpeMeHTa

BLITIOMHATE TONBKO OTIepaLdi0 YMHOMKeHHs
Oneparyisi yMHO>KeHUSI JBOUYHBIX YKCe/ pear3yeTcsi HA 0CHOBe

TPUTTEPOB
CyMMaropoB
KOMITIapaTopoB

nipeobpa3oBaresieit Kozia

Bonpocbl omkpbimoz2o muna:

Ne 1 KakoB OyzieT pe3yabTat 06paboTKu mocsieioBaTeIbHOCTH JaHHbIX 11100101 mpu KogupoBaHUU
LU(POBBIX JAaHHBIX C UCIO/Ib30BaHKEM TICEBOC/TyUaiiHOM nocaegoBarensHocty 101110017

Ne 2 YcrpoiicTBo, TipejHa3HaYeHHOe /171t TIpeoOpa30BaHys HeTPepPLIBHO U3MEHSIIOIIeICsl BO BpeMeH!
aHaJI0roBo (hM3MUeCKoil BeJIMYMHBI B SKBHUBa/JIeHTHBIE el 3HaYeHHs! LUPPOBLIX KOJOB,

Ha3bIBaAe€TCs
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Ne 3 Kakoli U3 BX0/IOB MUKPOCXeM 0OBIYHO pa3peliiaet/3amnperraetr paboTy MUKPOCXeMbI?
Ne 4 IIporpammupyemsIM 371eMeHTOM Matpulibl «M» B ITVIM saBnsercs
Ne 5 IIporpammupyemsIM 371eMeHTOM Matpulibl «JAJIV» B ITVIM sBnsercs

Ne 6 I'me cTOWT rIaBKasi mepeMblyka B OUMosisipHOM TpaH3ucTope B Matpuie «UJIW» TIJIM?
Ne 7
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MukpocxeMa Kakoro (yHKLMOHAILHOTO y3/1a MpeJcTaB/ieHa Ha pUCYHKe?

Neo 8
U1

%To ~ 20 ~F0
s ~21 ~F1
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124 a3 ~F3
1 16
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— 52
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yKa)KI/ITe Ha3BadHUe MI/IKPOCXGMLI. ,D;f[ﬂ yero Cf[y)KI/IT ,anHaH MHKpOCXEMa?
Ne 9
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U1

3
~ a0 ~F0
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YKakuTe HazHaueHHe BXoJ0B S1-S4 maHHOM MUKPOCXeMbI? YKaKuTe HazHaueHue BxoJoB M u CN
JlaHHOW MUKDPOCXeMBbI?

Neo 10
U1
%To ~ 20 ~F0
2—1-0 ~Al ~F1
Tg-o ~A2 ~F2
FEEDY e ~F3
1 16
~E0O CHa BES
%g ~E1 AEQE |
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154 -3 ~p
6 U
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; 51
— 52
R e
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o
[
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Bonpocbl 3akpbimo2o muna:
Ne 1 TeHepaTop MCEBAOCTYUYAWHOMN MOC/IeI0BATETBHOCTH 110 TPUHIIUITY PaOOTHI 3TO

KOMITIapaTop
cymMmarop
CUETUMK

ripeoOpa3oBare/ib KOJ[0B
Ne 2 Kakue u3 onepayuu npoussogut ALIIT?

[TUCKPeTH3alIst
KBaHTOBaHUe
KOJJMDOBaHHe

CUHTe3HpOBaHHe
Ne 3 Kakoii U3 BX0JIOB MUKPOCXeM OOBIYHO pa3peliiaet/3arnperiaeTr paboTy MUKPOCXEeMBI
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Ne 4

Ne 5

Ne 6

Chip select
Output Enable
Input Enable

Data Input
[IporpamMmmupyemsim 3/1eMeHTOM MaTpuLibl «» B ITJIM aBnsercs

[wop ¢ nyiaBKo nepemMbIYKOu
TpaH3uCTOp C N/1aBKOU MepeMbIUKOM
Habop Tpurrepos

HabOp MUKPOKOH/IEKCATOPOB
ITporpammupyemMsbim 31emeHTOM MarpuLibl «AJIN» B IIVIM siBnsieTcs

[vof ¢ ry1aBKoM IepeMbIuKoi
BunosnsipHbIi TpaH3UCTOP C T/IaBKOW MepeMbIUKOi
Habop Tpurrepos

HabOp MHUKPOKOHZIEHCATOPOB
C 4Jero HAUMHAETCS CUHTEe3 I[U(PPOBOTrO y3/1a KOMOMHAI[MOHHOTO THUITa

C pa3paboTKy CXeMbl
C BEIOOpA 3/1eMEHTHOM 0a3bl
¢ opmanm3anuy paboThl YCTPOHCTBA C MIOMOIIIBIO TaOIUIIBI HCTUHHOCTH

¢ cocrassienust Kapr KapHo
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MukpocxemMa Kakoro (hyHKIIMOHATBLHOTO y371a TIpe/iCTaB/ieHa Ha PUCYHKe
mmdparop
Jermmdparop
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MY/IBTUIIEKCOD

JeMYJIETUTLIIEKCOP
Neo 8
U1
%To ~ 20 ~F0
s34 -1 ~F1
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.
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Mukpocxema Kakoro ()yHKLIMOHA/IbHOTO y3/1a Mpe/CTaB/eHa Ha PUCYHKe

apu(pMeTHKO-/IOTHYeCKoe YCTPOHCTBO

Jermdparop
MY/IBTUTLIEKCOP
JeMY/BTHIIIEKCOP
Ne 9
U1
%‘3‘0 ~ a0 ~FD
= ~a1 ~F1
o ~az ~F2
=] ~A3 ~F3
1 16
2| ~ 50 ¢4
550 ~Bl  AEQB [ 15
S 5
184 ~ez ~p g%.l
; -G
30
g_ 51
— 52
—_— 33
:
o
Elu
74LS181N

st yero ucnonb3yrotcs Bxogsl SO-S3 aHHOKW MUKPOCXEMBI?
[ns BBOja onepanza A

s BBoga onepanza B

s copoca JaHHbIX

[nst BBOJA KOMaH bl
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Ne 10

U1
%‘3‘0 ~a0 ~F0
Ho ~a1 ~F1
TQ'O ~AZ ~FZ
FEED ~F3
1 16
~E0 Ca BES
% ~EB1 LAEQB j—m
7Y ~ B2 5
184 ~r3 ~p
6 i3
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; 51
— =2
N
-
[ 1)
[
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[ns gero ucrons3yercs: BXoA, M faHHONW MUKPOCXEMBbI?
Hnst popmMupoBaHus cCUTHasa repeHoca

st HaCTpOMKM TUMA omnepaLyn

s copoca JaHHbIX

[nst BBOJa KOMaH/IbI

26



