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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)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI
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-5 — crmocoOHOCTD BBITIOMHSTH OMBITHO-KOHCTPYKTOPCKHE PaboThI ¢ yueToM TpeOOBaHWH HOPMATHBHBIX
JIOKyMEHTOB B 00/1aCTH pa/Ii03IeKTPOHHON TeXHUKH 1 MH(OPMALMOHHO-KOMMYHHUKAL[HOHHLIX TeXHOIOTHH

OIIK-8 — cnocoOHOCTh HCIIOb30BaTh COBPEMEHHbIE IIPOrpaMMHblE M WHCTPYMEHTa/IbHbIE CpeZCTBa
KOMITbIOTEPHOTO MOZIe/TMPOBaHUs [i/Is pellieHUs] pa3NuyHbIX UCC/IeloBaTeNbCKUX U MTPO¢eCCUOHAIBHBIX 3ajau
INICK-1 — crnocobHOCTh OCYIIECTBISATh aHAIM3 COCTOSHUSI HAyYHO-TEXHUUECKOW TPOO/IeMbI, OTpesiensiTh
L{e/TA ¥ BBIMIO/IHAT TTOCTAHOBKY 3a/ia4 POeKTUPOBaHUS

IICK-2 — cnocob6HOCTh pa3pabaThiBaTh CTPYKTYpHble W (YHKIMOHAJBHBIE CXEMbI PaJ[M03JIEKTPOHHBIX
CUCTEM M KOMIIJIEKCOB, a Takke NMPUHLMIMAJIbHBIE CXeMbl PaJIM03/eKTPOHHBIX YCTPOMCTB C NpUMeHeHHeM
coBpeMeHHbIX CATTP 1 nakeToB IIPUKIIaLHBIX [IPOrPaMM

INICK-3 — crocoOHOCTh OCYIIECTBIATh TPOEKTUPOBAaHWE KOHCTPYKIWUH 3/IEKTPOHHBIX CPEJCTB  C
npuMeHeHreM coBpemeHHbIX CATIP 1 nakeToB IPUK/IaJHBIX ITPOrpaMM
I[ICK-4 — crocobHoCTh pa3pabaTbiBaTh I[UQPOBbIE pPAJMOTEXHMUECKHE YCTPOMCTBA Ha COBPEMEHHOM

IUPPOBOI 3/1eMEHTHOM 0a3e C UCTO/Tb30BaHUEM COBPEMEHHBIX TTAKETOB TIPUKJIA/IHBIX TPOrPaMM

DOopMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT OCTYKEHHE CIeYIOIIUX pe3y/ibTaToB 00pa3oBaHus:
OIIK-5

3HAHUA:

yMeThb TIPUMEHSITh HODMaTHBHbIE [OKYMEHTBI TIPU BBITIOJIHEHUH YepTeXKed MMKPOIPOIieCCOPHBIX
YCTPOMCTB,;

YMeHUs:

3HaTb HOPMATHBHBIE JIOKYMEHTHI [i/if BBITIONIHEHUSI OMBITHO-KOHCTPYKTOPCKUX pabor B obmactu
Pa/IN037eKTPOHUKHY;
OIIK-8

3HAHUS:

3HaThb TIepeYeHb TIPUKIAAHBIX TIPOTPaMM /il TIOATOTOBKM TEKCTOBOH U KOHCTPYKTOPCKOTO
-TeXHO/IOTUYECKOH [IOKYMEHTAl[UM; 3HaTh HOPMATHBHbLIE JIOKYMEHThI /7Sl TIOATOTOBKM TEKCTOBOW M
KOHCTPYKTOPCKOT'O -TEXHOJIOTMUYECKOMN IOKYMEHTALIUH;;

YMeHuUsi:

yMeThb TI0/Ib30BaThCsl MPUK/IAAHBIMU TPOrPaMMaMU [jisl TIOATOTOBKM TEKCTOBOM M KOHCTPYKTOPCKOTO
-TeXHOJIOTUYeCKOH [JOKyMeHTaL|H;;

HABbIKU:

MMeTh HaBBbIK CO3/IaHUSI OTUETOB TI0 MPAKTHUYECKAM paboTaM C WCIOMb30BAaHHEM HOPMATHBHOM
TOKYMEHTALIM! U TTaKeTOB MPUKJ/IJHBIX TTporpamm Ha [1K;.
IICK-1

3HAHUS:

TMMPUHIMUIIBI TIOCTPOEHWSA MHUKDPOIIPOLIE CCOPHBIX yCTpOﬁCTB paBHH'—IHOﬁ CJIOKHOCTH U HAa3HaUeHUs;,

YMeHuUsi:

YMeTh CaMOCTOSITE/TbHO OCYIIECTB/ISATh TIOMCK TEXHUYECKOTO OMUCAHUSI (QYHKI[UOHATBHBIX YCTPOHCTB
MHKPOTPOI[ECCOPHBIX CHCTEM;;

HABBIKU:

UMETh HaBLIKK pabOThI CO CIIPABOYHOM JIUTEPATYPOH;.
IICK-2

3HAHUSA:

VMETh Tpe/ICTaB/IeHNe PO U MeCTa MHUKPOIIPOIIECCOPHBIX YCTPOMCTB MPH pa3paboTKe, MPOU3BO/CTBE
Y 9KCIUTyaTal[iM COBPEMEHHBIX PaJMO3JIEKTPOHHBIX CHCTEM, 3HAHHE OCHOBHBLIX XapAKTEPUCTUK, YMEHHe
IPaMOTHO UMM I10/Tb30BaThCS;;

YMeHuUsi:

MIPaKTUUEeCKUe YMeHUs1 paboThl C TPOrpaMMHUPYEMBIMH MUKPOCXEMAaMHU;;

HABbIKU:

MMEThb HaBbIK pa3paboTKy MUKPOIIPOLIECCOPHOTO YCTPOWCTBA TI0 33/]JaHHBIM TPeOOBaHUSIM;.
IICK-3

3HAHUSL:

3HaHUe MPUHLIMIIOB Pab0Th MUKPOIIPOLIECCOPHBIX YCTPOWCTB, CUCTEMBI KOMaH/ U CTIOCOOO0RB a/ipecanuy
OTepaH/IOoB;;

YMeHuUsi:

yYMeHHWe CHHTEe3UPOBaTh CTPYKTYPY MHUKDPOIMPOI[eCCOPHOTO YCTPOMCTBA IO 3aflaHHBIM TpeOOBaHy;

HaBbIKU:



VMMEeThb HaBbIK MO/IEJTMPOBAHUS PabOThI MUKPOTPOIeCCOPHBIX yCTpoucTB B CATIP;.
IICK-4

3HAHUA:

3HaHWe COBPeMeHHOM 37ieMeHTHOM 6a3bl A71s1 pa3paboTky LMGPOBBIX PaZUOTEXHUUECKUX YCTPOWCTB;
YMeHus:

yMeTb MOJIeJTUPOBATh paboTy LU(POBLIX paguoTeXHUUECKUX ycTpoiicTB B CAIIP;
HABbIKU:

MMeTh HaBbIK Pa3pabOTKH IM(POBOTO0 MHKPOIPOIIECCOPHOTO YCTPOMCTBA Ha JI=OCHOBE COBPEMEHHOMN
9/IeMEeHTHOM 0asbl.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynrmimnaa MAKPOITPOLIECCOPHBIE YCTPOMCTBA sBrsieTcs JUCLATIIMHON 00A3aTe IbHOM

yacTu 6/10Ka 1 nporpamMMeI TIOATOTOBKHM TI0 HaripaBsieHuto 11.05.01 PaduosnekmpoHHble cucmembl U
KOMI/IEKCbl.

CogepxaHve SUCLMIUIMHBL IB/seTCs jjorndeckuM rnpogovkenneM aucoyuive: JJIEKTPOHHBIE N

MUKPO3/TEKTPOHHBIE ITIPUBOPKIL, II1®POBBIE U IMITY/IbCHBIE YCTPOVICTBA.

Copep)kaHuie JUCIUTUIMHBI SIBASIETCST OCHOBOM myisi ocBoeHus aucturivnd: BBIYAC/IMTE/IbHBIE

YCTPOVICTBA I CUCTEMBL

Hpe,ELBapI/ITEIIbeIe KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

OIIK-1 — CriocobeH MpeACTaBUTh a/|eKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI Hay4YHYIO KapTUHY
MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX TTOJIOKEHHI, 3aKOHOB I METOZIOB €CTeCTBeHHBIX HayK M MaTeMaTHKH
OIIK-2 — CriocobeH BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYIIHOCTE 1po0/ieM, BO3HUKAIOIIMX B X07e
rpoeccroHanLHOM JiesiTe/IbHOCTH, U TIPUMEHSITh COOTBETCTBYIOIINM (PU3MKO-MaTeMaTHueCKHit arapar
JJ1s1 MX (popMasn3aliyiy, aHaausa U MPUHATUS PelleHUs

OITK-4 — CriocobeH MPOBOAUTE SKCIIEPUMEHTAIbHbIE HCC/IEIOBAHUS U B/Ia/IeTh OCHOBHBLIMU TIPUEMaMU
00paboTKM ¥ TIpe/iCTaB/IeH sl SKCIIepHMeHTaIbHbIX JAHHBIX

OIIK-6 — CriocobeH y4MTBIBAaTh CyLeCTBYIOLIME U TIepCIIeKTUBHbIE TEXHOJIOTUH TIPOM3BO/CTBA
PaJro3/1eKTPOHHOM arrapaTypbl TIPH BLITIOJTHEHUH HayuHO-UCCIIe/I0BaTeTbCKOM U OTTBITHO-
KOHCTPYKTOPCKHMX paboT

OIIK-8 — CriocobeH HMCMo/b30BaTh COBPeMeHHbIe IIPOrpaMMHbIe ¥ MHCTPYMeHTasIbHbIe Cpe/iCTBa
KOMIIbIOTEPHOT'0 MOZIe/TMPOBAHKS [i/IsI PeLlleHUs] Pa3/IMUHbIX UCCIef0BaTe/IbCKUX U TIPoheCcCMOHaTbHbIX
3ajau

IICK-2 — CriocobeH pa3pabarbiBaTb CTPYKTYPHBIE U YHKLMIOHAIBHbBIE CXeMbI PaJ03/1eKTPOHHBIX
CHCTEM U KOMIUIEKCOB, a TaK)Ke MPUHLUITHAJBHBIE CXeMbI PaZIM03/IeKTPOHHBIX YCTPOUCTB C
nprMeHeHueM coBpeMeHHbIX CATIP 1 nakeToB IpUK/IaJHbIX IPOrpaMM

IICK-4 — Criocob6eH pa3pabarbiBaTh LUGPOBbIE PaJUOTEXHUUECKHE YCTPOHCTBA HAa COBPEMEHHOMH
1(pOBOI1 371eMeHTHOM 6a3se ¢ UCII0/Ib30BaHHEM COBPEMEHHBIX ITaKeTOB IMPUK/IAHBIX TIPOrPaMM

TICK-5 — Crioco6eH BBIMOJHATL MaTeMaTHUeCKOe MO/Ie/TAPOBaHUEe 0OBEKTOR U MPOI[ECCOB 10 THIIOBBIM
METOJMKaM, B TOM YHCJIe C MCTI0/Ib30BaHUeM CTaH/apTHBIX MaKeTOB MPUK/IaJHBIX IPOrPaMM

I1CK-6/23 — CrniocobeH peluaTh 3aiaui ONTAMH3ALIMH CYIIeCTBYIOIIMX M HOBBIX TEXHUUECKUX PelIeHUH
B YC/IOBHSIX alipUOPHOM HeoTIpe/ie/ieHHOCTH C TIPUMeHeHWeM TaKeTOB MPUK/IaJHBIX TIPOrPaMM



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/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
MHKPOIpPOLECCOPHOM YCTPOiicTBe.
CTpyKTypa MUKPOIIPOL|eCCOPHOTO
ycrpoiicrBa. PopMaT KOMaHZ U Crioco0bI
ajipecaryy orepan/oB. CricTeMa KOMaH,
3 6 Knaccudukanyst si3bIkoB 9 2 2 0 7 20 20 20 20 20 20
niporpamMmupoBanus. CTpyKTypa
MUKPOITPOLIeCCOPHOTO ycTpokicTBa. dopmar
KOMaH/i 1 CriocoBbI a/jpecariy orepaH/ioB.
Cucrema Komang. Knaccudukanus si3bikoB
TPOrpaMMHUPOBaHUS.
Paspaen 2. OcHoBHbIe QyHKIHOHA/IbHbIE
Y3/Ibl MMKPOTIPOL[eCCOPHOT0 YCTPOHCTBA.
3 6 ApudmeTHKo-0ruueckoe yCTporcTBO. 30 24 8 16 6 20 20 20 20 20 20
PerucTpsl pa3IMyHOrO Ha3HauUeHUsl.
TIporpammHeIii cueTuuk. deumdparop
KOMaH[,.
Pa3paen 3. MUKpoONpoLeccopHbIi
KomiurekT KP580. IToctpoenue
MUKPOITPOLIECCOPHOTO YCTPOKCTBA Ha
ocHoBe KP580BM80. Opranusarus
yhpasjieHUsI B MUKPOCHCTEME Ha base
3 6 KP580BM80. ®dyHkuronrposanye MITY B 35 20 8 12 15 20 20 20 20 20 20
peXKuMe MpepbIBaHus, B PeXXUMe 3aXBara.
Jlarpamma repexo/j0B Mall{HHOTO LIMK/Ia.
Iporpammupyemsiii Taiimep KP580BU153.
ApanTep rociefjoBaTe/IbHOT0 HHTepdeiica
KP580BB51. Ajjantep napajuie/lbHOro
nnrepdeiica KP580BB55.
Pa3spaen 4. MuKpokoHTpo/uiepsl. Obijue
CBe/leHUss O MMKPOKOHTpOJL/Iepax.
3 6 OCHOBHBIe XapaKTepPUCTUKHA 29 14 8 6 15 20 20 20 20 20 20
MUKDPOKOHTPO//IEPOB. 8-paspszHbIx MK ¢
sipom MCS-51 u PIC-16.
Paspen 5. IIporpammupyemble
JIOrHyecKue HHTerpajibHble CXeMbl
(IZTAC). O6mme cBezeHus o IIMC.
3 6 Ocobennocru [IVIUC. CTpyKrypa. 41 8 8 0 33 20 20 20 20 20 20
TIporpaMmupyemasi MaTPUUHast JIOTHKA
(IIMJT). [TporpaMMupyeMble JIOrHuecKie
marputie! (ITJIM).
Bcero 3a 6 cemecTp 144 68 34 34 76 100 100 100 100 100 100
Bcero no gucnunMHe 144 68 34 34 76 100 100 100 100 100 100
3.2. AyAUTOPHBII NPAaKTUKYM
Oo0mneMm,
No Homep 1 HaumeHOBaHHe pa3jiesa
Tema MNPAKTHYECKOr'o 3aHATUA ayA.
n/n JUCHUILIUHBI
yacoB
I/ICC]IE,E[OBEIHI/IE paGOTbI MHKPOCXeMBI
1 apu(pMeTHKO-I0THIeCKOT0 YCTPONCTBA B 4
Multisim
CuHte3 u MO/Jie/IMpOBaHKe pa6OTbI
2 |Pa3gen 2. OcHOBHBIe (DYHKIMOHABHbIE CHMHXPOHHOTI'O 4-X pa3psifHOr0 CYeTYMKa B 4
y3JIbl MEKPOITPOL[ECCOPHOTO ycTpoiicTBa.  (Multisim
3 MOAE]’[I/IPOBHHI/IE pa6OTbI CABHI'OBOI'O 4
peructpa B Multisim
4 MopenupoBaHue paboThI HudpaTopa/ 4
nmermmmdparopa B Multisim4
5 Pa3,qe11 3. MHKPOHPOL{ECCOPHLIﬁ KOMIIJIEKT I/IayquHe MHKPOCXEMEI ITPOrpaMMKPYEMOT'0O 4
KP580. tatimepa KP580BI53
6 I/IayquHe MHUKDPOCXeMBI aZidIiTepa 4
rioceoBarenbHoro uHTepdetica KP580BB51
7 I/IBYHEHI/IE MUKPOCXEMBI aJidIiTepd 4
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napasuienibHoro uHTepdeiica KP580BB55.

Pabota ¢ MmukpokonTposiiepom 8051 B

8 |Pasgen 4. MUKPOKOHTPOJIIEDEL. Multisim 6
Bcero 3a 6 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne |Homep v HaumMeHOBaHMe pa3jesia Oo0nemMm,
CopepikaHue yueOHOro 3aJaHus
n/n AUCLUIINHBI 4acoB
Pasen 1. OBipyie cBeEHIst 0 W3yueHue nipelyCMOTPEHHbIX POrpaMMOi
1 N IWAKTUUYeCKUX eqUHUL] paszena 1 ¢ Ucrosb30BaHUueM 7
MHKPONPOLIECCOPHOM YCTPOMCTBE. iy
peKOMeH yeMOM TUTepaTypbl
Pa3pen 2. OcHOBHBIE W3yuyeHue npeyCMOTPEHHBIX IPOrPaMMON
2 |dyHKIMOHABHbIE Y3/IbI IUAaKTHYeCKUX eJMHUL] pa3ziena 2 C UCMOo/Ib30BaHNeM 6
MHUKPOITPOLIECCOPHOTO yCTPOMCTBA. |peKOMEHYeMOii IUTepaTyphl
3 Paspen 3. Mukponponeccoprbiii Hljy;l}f:;segiféyec NI[;;FIE EHI;I;IXEJI;IE %FE?/II\?HIIEJI;IBBOBE{HI/IGM 15
komriekT KP580. A ¢ GAMHMT] PasA
peKOMeHyeMOM JTUTepaTypbl
W3yueHue nipelyCMOTPeHHBIX POrpaMMOi
4  |Pa3gen 4. MUKPOKOHTPOJIJIEDEL. IUJaKTUUYeCKUX eJMHUL] pa3zesa 4 ¢ UCIoJIb30BaHUEM 15
peKOMeHyeMOM JTUTepaTypbl
Paszien 5. TIporpaMMHpyeMbie W3yueHue nipelyCMOTPEeHHBIX POrpaMMOi
5 IUAaKTHYeCKUX eJMHUL] pa3ziena 5 C UCM0/Ib30BaHNeM 15
JIOTUYeCKre UHTerpajbHble CXeMbl o
(TUTVC). peKOMeHyeMOM JTUTepaTypbl
6 BeInosiHeHWe pa3/iesioB KypCOBOH paboThl 18
Bcero 3a 6 cemecTp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5 67 8 (9/10/11| 12 (13| 14 (15|16 |17
6 TexK | 3apan | 3agan | 3agan | 3agad |[AP| | 3agan | | P 3agaH 3aziaH P

YcioBHBIE 0003HAUEHMST:
P — nuarHocTuueckasi pabora;

e TekK — BOnpocs! Jj/1s1 TEKyI|ero KOHTPOJIS;

3azjaH — 3aiaHue.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTePBAaJIbI B
cnenyrommx ¢popMax:

AWarHoCTHh4Yeckas pa60Ta;
BOIIPOCHI /11 TEKYILETro KOHTPOJIA;
3aJlaHHe.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B (hopMax:

9K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

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

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

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

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

5. Y. Commep. . [TporpaMmupoBaHrie MUKPOKOHTpOJIepHBIX TiaT Arduino/Freeduino. CIT6.: BXB-
[MetepOypr, 2013, 12 3k3.

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

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

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

CoBpeMeHHbIe TPOQeCcCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonmHOTeKcTOBast 3ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCC/IeJ0BaHUH.

VHdopMalioHHbIe CIIPAaBOYHbIE 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 reHepati BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHue:
1. NI Multisim - akafieMuueckasi Bepcusi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. 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.
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ITpunoxenue 1
K paboueli mporpaMme JUCIHTLUTHHBI
MUKPOITPOLIECCOPHBIE YCTPOUCTBA

AnHoTanusa paboueii nporpaMMsl

Muctynuaa MUKPOIIPOIIECCOPHBIE YCTPOMCTBA sp/sieTcs JUCLMIIMHOM 06s3aTe/IbHOM
yactd O0ka 1 mporpamMMbl TOATOTOBKM MO HarpapiaeHuto 11.05.01 PaduosnekmpoHHble cucmembl U
Komnaekchbl. [IuciyruiiHa peanu3yeTcs Ha dakyasrere M MHbDOPMaIMOHHBIX U yIIpaB/sonux cucreM bI'TY
"BOEHMEX" um. [].®. YcruroBa kadenpoit 14 PAIIVMOSJIEKTPOHHBIE CUCTEMEBI YITPABJIEHUA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 crocoOHOCTb BBIMOHATH OMNBITHO-KOHCTPYKTOPCKHE PaboThl C yueToM TpebOBaHWIT HOPMAaTHBHBIX
JIOKYMEHTOB B 00/1aCTH paJji03/IeKTPOHHOM TeXHUKH M MH(OPMaIOHHO-KOMMYHHKALIIOHHBIX TeXHOJIOTHH;
OITK-8 crocoOHOCTh WCIIO/IB30BaTh COBPEMEHHble TpOrpaMMHBIE U WHCTPYMEHTa/IbHble  CpeJCTBa
KOMIIBbIOTEPHOTO MOZIe/TMPOBAHUS [1/1s1 PeLlieHus] pa3/IMuHbIX UCC/Ie[0BaTeIbCKMX U MPodecCHoHaNbHBIX 3a/1auy;
ITICK-1 cnocoOHOCTb OCYIIeCTB/SATh aHa/M3 COCTOSTHUS HAayYHO-TEXHUUECKOU MPO6/IeMbI, ONpeessTh eI U
BBITIO/HATh MIOCTAHOBKY 3a/iau ITPOeKTUPOBAHHKS;
[ICK-2 crioco6HOCTh pa3pabaTbiBaTh CTPYKTYPHbIE U (DYHKLMOHAIbHBIE CXeMbl PaJjM03/IeEKTPOHHBIX CUCTEM U
KOMIL/IEKCOB, a TaK)Ke MPUHLUIKA/IbHbIE CXeMbl PaZil03/IeKTPOHHBIX YCTPONCTB C IPUMeHeHHeM COBPeMeHHbIX
CAIIP 1 nakeToB NPUK/IAJAHBIX TIPOrPamMM;
[1CK-3 criocobHOCTb OCYIIeCTBAATE MTPOEKTHPOBAHME KOHCTPYKLMM 3/1eKTPOHHBIX CPeZCTB C MpPUMEHEeHHEeM
coBpemeHHbIX CAIIP 1 nakeToB NpUK/IaJAHBIX IPOrpPaMV;
[TICK-4 cnocobHOCTb pa3pabarbiBaTh [U(POBLIE paJiMOTEXHUUECKHE YCTPOMCTBA Ha COBpPeMEHHOH 1udpoBoi
371eMeHTHOM 6ase ¢ UCI0/1b30BaHNeM COBPEMEHHbIX I1aKeTOB IPUK/IaIHBIX TIPOrPaMM.

CopepkaHve [AMCLMIUIMHBI OXBaTblBaeT KpPyr BOIPOCOB, CBfA3aHHBIX C OCHOBaMM TMIOCTPOEHHS U
(P YHKLIMOHMPOBaHUsI MUKPOIIPOL[eCCOPHBIX YCTPOMCTB.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHbI CJle[yIoIiie BH/bI KOHTPOJIS:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBAaJIbI B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e BOMPOCHI /iJIs TEKYILero KOHTPOJIs;
e 3a/jaHue.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOm1as TPyZI0EMKOCTh OCBOEHHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIMHEL
MpelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHS (34 u.), mpakTuueckue 3aHaTus (34 4.), camocTosTesnbHas pabora
ctyzeHrta (76 u).
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IIpuioxenue 2

K paboueli mporpaMme JUCIHILUTHHBI
MUKPOITPOLIECCOPHBIE YCTPOUCTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITe/IbHYIO PaboTy

CTyJ€eHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexoMmeH/jyeMas 1uTeparypa prn?{?éKOCTb’
Pazgen 1. O0mue cBeieHHs1 0 MUKPOTIPOLIeCCOPHOM YCTPOMCTRE.
A. M. Caxses. . HudpoBsle ycTpolicTBa 1
MUKpoTpoleccopbl: Mocksa: FOpaiit, 2020 (1,2)
B. B. I'ypos. . MuUKpormporeccopHble CUCTEMBI:
N3yuenue npefycMOTpEHHBIX Mocksa: UTHO®PA-M, 2019 (1,2,3)
MpOrpamMMoN JUAAKTUYeCKUX e/JUHUL] M. Ilpeaxo. . PIC-MUKPOKOHTpPOJ/UIEpBL: 7
pasziena 1 ¢ ucrnosnb30BaHNeEM apxXuTeKTypa U nporpammupoBaHue: CapaTos:
peKoMeHAyeMOU TUuTepaTyphbl ITpodobpazosanue, 2017 (1,2)
Y. Commep. . [IporpammupoBaHue
MUKDPOKOHTPOJUIePHBIX 11aT Arduino/Freeduino:
CIT16.: BXB-ITetepbypr, 2013 (1,2)
Wroro no pasgeny 1 7

Pazgen 2. OcHoBHBIE ()yHKIIOHA/IbHBIE Y3/IbI MUKPOIIPOLIECCOPHOI0 YCTPOHCTBA.

N3yuenwue ripeyCMOTPEHHBIX
MPOTPaMMO¥ TUAAKTHYECKUX e[UHHUI]

A. M. Caxses. . lludposrie ycTpoiicTsa 1

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

Wroro no pasgeny 2 6

Pazpen 3. MukponponeccopHbiid KomiieKT KP580.

N3yuenue rpesycMOTpeHHBIX
MPOrpaMMOol ANJAKTUUeCKUX eTUHUL] B. B. I'ypos. . MuUKpormporeccopHble 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. . [IporpammupoBaHue
N3yueHue npesyCMOTpPEHHBIX MUKDPOKOHTPOJIIepHBIX 1/1aT Arduino/Freeduino:
MIpOrpamMMoi JUAAKTHYeCKUX eJUHUL] CII6.: BXB-ITetepbypr, 2013 (1,2) 15
paszesna 4 ¢ UCIo/Ib30BaHUEM M. Ilpegxo. . PIC-MHUKPOKOHTpPOJ/UIEpBL:
peKkoMeHlyeMOi1 IUTepaTyphbl apxXuTeKTypa U nporpammuposaHue: CapaTos:
IIpodobpazosanue, 2017 (1,2,3)
Wroro no pasgeny 4 15
Pa3pen 5. IIporpamMmMupyeMsie 1orudyeckue HHTerpaabHble cxemsl (IIVIVIC).
Vsyuere NDEAYCMOTPEHHbIX N. B. Iletpos. . [Iporpammupyemsle
MPOrpamMMOoM JUAAKTUYeCKUX e/JUHUL]
KOHTposiephl. CTaHjapTHBIE SI3bIKU U TIPUEMBbI 15
pasziena 5 € UCIo/Ib30BaHNeM
CKOMEH/TYEMOii TTeaTypbI NIPUKJIaJHOTO NPOeKTUpoBaHus: Mocksa:
P _ COJIOH-TIpecc, 2016 (1,2)
BITTIOJTHEHU 71€J10B BOM TBI

BrInosiHeHHe pa3/ienioB KypcoBoi pabo 18

Wroro no pazzeny 5 33

12 25094



IIpunoxenue 3
K paboueli mporpaMme JUCIHILTHHBI
MUKPOITPOLIECCOPHBIE YCTPOUCTBA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

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

e 5K3aMeH.

Kputepuu oneHuBaHus

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

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

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

3ajaHue

CTyneHTy BBIJJaeTCS 3aJjaHue, Tpe/roaraoiiee MmoenrpoBanue 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
CTYZleHT MoJIydaeT OLeHKY "yAoBJeTBOpuTebHO". I1Ipy Hemo/iHOM OTBeTe Ha [iBa Borpoca - "xopowo". Ilpu
pa3BepHYTOM OTBeTe Ha /JiBa Boripoca - "OTauyHo".
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pazgen 1. O0mue Bompocst
3 | @ |CBEACHMAO 9 21|21/ o 7 | 20(20]20/|20|20/|20| A"
MHKPOIPOLeCCOPHOM TEKYIIEro
YCTpOMCTBe. KOHTPOJISA
Pazpgen 2. OcHOBHbIE
(yHKIIMOHA/TBHEBIE
3 6 |y3/:bI 30 | 24 | 8 16 6 20 | 20 | 20 | 20 | 20 | 20 | 3apaHue
MHKPOIPOL[eCCOPHOI0
ycTpoiicTBa.
Pazpen 3.
3 | 6 |Mukponponeccopubrii| 35 | 20 | 8 12 15 [ 20 | 20 | 20 | 20 | 20 | 20 | 3amaHue
KoviuiekT KP580.
3 | ¢ [Pasmend. 29 14| 8| 6 | 15 | 20|20 20| 20 | 20 | 20 | 3ananue
MuUKpPOKOHTPO/L/IEPHI.
Pazpen 5. Bomnpocst
IIporpamMmupyemsie s
3 | 6 |moruueckue 41| 8 | 8 0 33 |20 (20|20 | 20 | 20 | 20 A
TEKYIIEro
HHTErpajbHbIe CXeMbI KOBTDONS
(IUTHC). p
Bcero 3a 6 cemecTp 144 68 | 34 | 34 76 | 100|100 100 | 100|100 | 100
Bcero mo gucIunivee 144 | 68 | 34 | 34 76 | 100|100 | 100 | 100 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-5
Bonpocbl omkpbimoz2o muna:

Nel MMKpOCXeMBI, KOTOPbIe 00CTYKUBAIOT IIIMHbBI IAHHBIX, HA3bIBAIOT

Ne 2 B JK-tpurrepe Bxopn J cnyxut ais

Ne 3 B JK-tpurrepe Bxox K ciyxur fis

Ne 4 W306pasuth cxemy D-Tpurrepa Ha JIOTHUECKUX 37IeMeHTax

Ne 5 ITpuBectu Tabnuily nepexofoB D-Tpurrepa

Ne 6 ITpuBecTH 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 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 IO/ Iep>KuBaeT OydepHbIi 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

AcunxpoHHbIN 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
[IByXpa3psiIHOM IBOMYHOM CJIOBE

CyMMa 110 MOJy/It0 J1Ba
Vckmouaroiiee niu-He
TU3BIOHKIIVS

KOHBHOHKIIMA
Ne 5 Kaxkoii u3 YKa3aHHBIX TUIIOB TPUITEPOB MeHsET CBO€ COCTOAHNE Ha IIPOTUBOIIO/TI0XKHOE
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

OIIK-8

TIpY NPUXO0Jie Ka’KJ,0ro HOBOTO MMITYJ/IbCa CHHXPOHHU3aL[u1
D-tpurrep

T-Tpurrep

AcuHxpoHHbIM RS-Tpurrep

CUHXPOHHBIN RS-Tpurrep
Kakyto onepaijito 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
NIpebIAYyILIero

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 BHEITHeH 00paTHOM CBA3bIO
CABUTOBBIN PETUCTP C BHYTPeHHel 00paTHOM CBSI3bI0
[TapannenbHbIi perucTp

CYMMEITOP C 3JIEMEHTOM I1aMATH

Bonpocbl omkpbimozo muna:

Kakas norryeckast GyHKIIMsI OTTMChIBaeT UeTHOCTh KOJTMUeCTBa eJUHUL] B
JIByXpa3psiHOM JBOMYHOM Cj10Be? OTBeT:

Kakoti out naputera chopmMupyeT cxeMa GopMHUPOBaHUs OMTa YETHOCTHU IepeatoleH
YyacTy KaHasla, ec/ii B KaueCTBe TI0ChUTKY TiepesiaeTcsi nHQOpMarioHHast
nocsegosarensHoCcTs 011110011000101017

Kak mpu3Hak rpaBmIsHOCTH npreMa c(hopMHUpYyeT CxeMa KOHTPOJISi YeTHOCTH Ha
TPUeMHOU CTOPOHe KaHaJsa repefaur HHGOPMaLliH, eC/v repeaaeTcs
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nocsiegosaresibHOCTH 1111001100010101 v B mpowiecce nepefayu He IMPOM30LLIO0
OIINOOK.

Ne 4 Kak mpu3HaK rpaBWIbHOCTH npreMa c(hopMHUpYyeT CxeMa KOHTPOJISi YeTHOCTH Ha
TIpYeMHOM CTOPOHe KaHasa nepejayrd HH(OpMaLiH, ecJi NepesiaeTcs
nocnenosare/bHOCTs 1111001100010101 u B niporiecce nepefadyy Npou3oLIIa
OZIHOKpaTHas omubKa.

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

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

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

Ne 8 Ecnu Ha Bxoze RS-Tpurrepa ¢ npssmeiMu Bxogamu R=1 S=1, To Ha BeIxoze Q
YCTaHOBUTCS

Ne 9 Ecmu Ha Bxoze RS-Tpurrepa ¢ unsepcHbiMu Bxogamu R=1 S=1, To Ha BeIxoge Q
YCTaHOBUTCS

Ne 10 Ecnu Ha Bxoze RS-Tpurrepa ¢ unasepcHbivu Bxogamu R=0 S=0, To Ha BeIxoze Q
YCTaHOBUTCS
Bonpocbl 3akpbimo2o muna:

Nel Eciu curnarn c BbIXozia cTapliero paspsja mnocjefobare/bHO-T1apajile/IbHOrO perucTpa

TM0ZlaTh Ha BXOJ, Uepe3 UHBEPTOp, TO MOMYUYUTCS
KonbliieBoii cueTumk

CueTyuK C rapasniesbHbIM IePeHOCOM
CueTuuk /I)KOHCOHa

CuyeTuuK C rnoc/ieaoBaTe/IbHbBIM IT€EpEHOCOM

Ne 2 KakoBo cooTHoOIIIeHHE MEX/Ty UaCTOTaMHU BXOJHBIX 1 BBIXOAHBIX CUTHAJ/IOB /IS N-
paspsigHoro cueturka [I>KOHCOHA

Feix=fBx/(2n)
Feox=fBx/(n)
Feoix=fBx*n

FBbix=fBX
Ne 3 CxeMa reHepaTopa TICeB/[0C/TyUaiiHOM MOC/IeZi0BaTe/TbHOCTH TPe/ICTaB/IseTCs COO0M

Peructp czipura ¢ 00paTHBIMU CBSI3IMU, PEATH30BAaHHBIMU UepPe3 3/IeMEHTHI
«uckmoyaroiee UJIN»

Peructp capura ¢ o0paTHBIMU CBSI35IMU, pEaTU30BaHHBIMU uepe3 37ieMeHThI « TV »
CymMmarop ¢ 3/1eMeHTOM MaMsITH

Peructp czipura ¢ 00paTHBIMU CBSI3IMU, PEATU30BaHHLIMU uepe3 37ieMeHThI « HE»
Ne 4 B nporpammupyemoli MaTpU4YHOM JIOTUKe

Marpuna «AJI1» He mporpaMMUpyeTcs
Marpuua «1» He porpaMmmupyeTcst
Marpuna «AJIN» oTCcyTCTBYeT

Marpuua «/» oTCcyTCTBYyeT
Ne 5 Kakyto u3 onepanmii He npoussoaut ALITT?

ITUCKPeTH3aLst

KBAHTOBaHNEe
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IICK-1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 8

Ne 9

Ne 10

KOZMpOBaHUe

CHHTe3HpOBaHue
OpHokpucTaibHasg MUKpOo-OBM — 310

ITponeccop
MUKpOKOHTpOJLIED
o3y

3y
Kakux THTIOB MOJTYTIPOBOJHUKOBBIX 3aIIOMUHAIOIINX YCTPOWCTB He CyIL[eCTBYeT

AppecHbix
ITocnemoBaTenbHBIX
AccoumaTUBHBIX

LeHTpanr30BaHHBIX
O3II-MaMATh XPaHUT UHGOPMALIUIO

B mMaccuBe GUIOMSIPHBIX TPAH3UCTOPOB
B MaccuBe TpaH3MCTOPOB C I1/71aBaOLMM 3aTBOPOM
B mMaccuBe AMOIHBIX sTueek

B MaccuBe 10/1eBbIX TPaH3UCTOPOB C YIIPAB/ISIOIIAM P-TI-TIePeX00M
Ha ocHOBe Kakux 371eMeHTOB MOCTPOeHa JJUHaMUuecKasi aMsTh?

Tpurrepos
I[TosynpoBOAHMKOBBIX 06/1acTeli C HAKOTIEHHEM 3apsiZioB
OnementoB NOR

OnemeHnToB NAND
Ha ocHOBe Kakux 3/1eMeHTOB [TOCTPOeHa CTaTUuecKast MaMsTh?

Tpurrepos
ITosmyripoBOHUKOBBIX 00/1aCTel C HAKOT/IEHWEM 3apsi/ioB
JnemeHToB NOR

AnemednToB NAND

Bonpocbl omkpbimozo muna:
Ecnu Ha Bxozne RS-Tpurrepa ¢ uaBepcHbiMM Bxogamu R= 1 S=0, To Ha Beixoge QQ yCTaHOBUTCS

Ecnu Ha Bxoze RS-Tpurrepa c uaBepcHbiMM Bxogamu R= 0 S=1, To Ha Beixoge Q yCTaHOBUTCS

Kaxoit Tpurrep MeHsieT CBOe COCTOSIHKE Ha TTPOTHUBOIIO/IOKHOE TTPH TIPUXO/Ie KaXKI0ro HOBOTO
VIMITYJTbCa CHHXPOHU3ALUH

Tpurrep, MEHSIIOLI[HI CBOE COCTOSIHIE B TeUeHHe KOPOTKOro MHTepBasia BO/3u (hpoHTa/cpesa
VIMITY/IbCa, Ha3bIBAaeTCS
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Kakumu npenmyiecTrBamMu 00/71aJaeT yKazaHHasA Ha PUCYHKe cXeMa MOCTPOeHHs TPUTTEPHOro
ycTpoucrBa?

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 OTEpParivio

Ne 8 Ecsu npsiMo#i BBIXO[| TPUTTEpa B CXeMe CUeTUMKa COeJUHSIeTCS B MHBEPCHBIM IMHAMUUe CKAM BXOZIOM
CJ/Ie/TyOIIEr0 TPUITEPA, TO CUETUHK OyZIeT BBITIOHATD OTIEPariHio

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

Ne 10

Kaxkoti 1iudpoBoi GyHKIMOHAIBHBIN y3e/1 1300paXkeH 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
ITocnegHuii Bolen-MepBbId BbILLIE

ITocnenHMin BOIIE-TTOC/Ie AHUM BBIIIIE T
Ne 2 B KakoM THIle 3alTOMUHAOIIUX YCTPOMCTB CJIOBA JOCTYITHBI OJJHO 3a APYTMM C MOCTOSTHHBIM ITEPHOIOM,
orpe/ie/sieMbIM EMKOCTBIO TTaMSITH?

ArrapartHbIii cTek
datinoBnle
uknrueckue

AnmnapaTHO-TIpOrpaMMHBII CTeK
Ne 3 Kakux THIIOB CTaTUUeCKUX 3allOMHUHAIOLIMX YCTPOHCTB He CyLeCTByeT?

ACUHXPOHHBIX

TakTupyembIx
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No 4

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

ITepyomnueckux

CUHXDPOHHBIX
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 3HAYEHHUST BXOAHBIX TlepeMeHHbIX
[IpsimMble ¥ MHBEPCHLIE 3HAUEHUS BLIXOAHBIX ITepeMeHHbIX
KoHBIOHKI[UY TIePEMEHHBIX WU UX UHBEPCUI

JW3bIOHKINY TIepeMeHHbIX WK UX UHBepCUi
Kakoe 13 yKa3aHHBIX y3/I0B BXOJUT B COCTaB IPOL{ECCOPA, SIB/SISICh €T0 BHIUMCIUTETbHON 0CHOBOU?

ApudMeTHKO-/I0THYeCcKoe YCTPOWCTBO
l'enepaTop rcepfoc/1y4aiiHOM NOC/€10BaTeIbHOCTH
CueTurk

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

1
2
3

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

1
2
3

4
Kako#i 3 yKa3aHHBIX TUTIOB TPUTTEPOB MMeeT 3arpelieHHbIe COCTOSHUS

D-tpurrep
JK-Tpurrep
CuHXpOHHBIM RS-Tpurrep

AcuHxpoHHbI RS-Tpurrep

20



IICK-2
Bonpocbl omkpbimozo muna:
Ne 1 M300pa3uTh Ha AriarpaMMe COCTOSIHUS Pa3psiioB JAHHOTO YCTPONCTBA TOCIIe
M0C/e10BaTe/IbHOTO NMPUX0/a 5-TH UMITYJIbCOB CUHXPOHHU3aLUY NIPU YCI0BUY, UYTO Ha
BXO/] yCTPOUCTBA NMPUXOJUT UH(MOPMAIUsl, COCTOSIIAst TOMBKO U3 HYJIeH.

Ne 2 PeBepcuBHBIN CYETUMK [TO3BOJISIET

Ne 3 CKOJIBKO YCTOWUMBBIX COCTOSIHHN MMeeT ueThipexpa3psiIHbIi pacripeJenuTelb
HMITYJIbCOB, €C/IM B MJIQJILLIMK pa3psiji perucTpa 3anucarb eUHUUHBIN CUrHaM?

Ne 4 CKOJIBKO YCTOWUMBBIX COCTOSIHHN MIMeeT ueThipexpa3psiHbIi pacripeJenuTelb
HMITYJIbCOB, €CJIM BO BCe pa3psi/ibl PerucTpa 3aucarb eIMHAYHbIA CUTHA?

Ne 5 CKOJIBKO YCTOWUMBBIX COCTOSIHHHN MIMeeT ueThipexpa3psiHbIi pacripeJenuTelb
HMITYJIbCOB, €CJIM BO BCe pa3psi/ibl PerucTpa 3anvcarh HyJ1eBOM CUTHa?

Ne 6 Ecnu curHan ¢ BeIXoza cTapiiero paspsifia 1mocjieoBaTe/IbHO-1apaiie/IlbHOrO PerucTpa
10/laTh Ha BXOJ, Uepe3 UHBEPTOP, TO MOAYUUTCS_____

Ne 7 CKOJ/TbKO pabounx COCTOSIHUM y cueTurKa [I)KOHCOHA TIPH UCXO/IHOM HY/IEBOM
COCTOSIHUY BCeX paspszioB?

Ne 8 CKOJTbKO pabounx COCTOSIHUM y cueTurKa [I)KOHCOHA TIPH UCXO/IHOM HY/IEBOM
COCTOSIHUY BCeX paspszioB?

Ne 9 [TonvHOMMAIBEHBIN CYETUMK — 3TO

Ne 10 KaxkoBa 0bly1a MCX0fiHAs TTOC/Ie/IOBAaTeIbHOCTD JIJAHHBIX TTPUA KOJUPOBAHUM IIU(PPOBBIX

JIaHHBIX C UCII0/Ib30BAHUEM ICeBA0C/IydalHoU nocaefoBareasHocTd 10111001, ecnu
pe3ynbrar obpaboTtku noayuniacs 001011012

Bonpocsbl 3akpbimozo muna:
Ne 1 Kakoit 3 yka3aHHBIX TUIIOB TPUITEPOB Ha3bIBAalOT CUETHLIM

D-tpurrep
JK-tpurrep
T-tpurrep

AcunHxpoHHbI RS-Tpurrep
Ne 2 Ecmu Ha Bxoze RS-tpurrepa ¢ npsameivu Bxogamu R=0 S5=0, To Ha Beixoge Q
YCTaHOBUTCS

1
0
npeabIyliee COCTOsSHYE

VHBEPTUPOBAHHOE COCTOSIHUE

Ne 3 Ecnu Ha Bxoze RS-Tpurrepa ¢ npssmbeiMu BxogamMu R=0 S=1, To Ha Beixozie Q
YCTaHOBUTCS

1
0
TIpe/ibIAyIIlee COCTOSTHUE

VHBEPTUPOBAHHOE COCTOSIHUE
Ne 4 Ecnu Ha Bxoze RS-Tpurrepa ¢ npssmbeimu Bxogamu R=1 S=0, To Ha BeIXOZE Q
YCTaHOBUTCS

1
0
npebIyllee COCTOSHYE

WHBEPTUPOBaHHOE COCTOSIHHE
Ne 5 Ecmu Ha Bxofie JK-tpurrepa Heiicteytor 3HaueHust J=0 K=0, To Ha Beixoze Q
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IICK-3

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 2

YCTaHOBUTCS

1

0

TpeJbIayIiee COCTOSTHYE

HWHBEPTUPOBAaHHOE COCTOAHNE

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

1
0
npeZbIayliee COCTOSHYE

VHBePTHPOBaAHHOE COCTOAHNE

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

1
0
TpeJbIayIiee 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 TI03BOJISIET

BruInonHATE orepaiiuy 1 THKpeMeHTa U ieKpeMeHTa, KOTopble CMEeHSIIOT APYT /IpyTa Io
YTIPaBISIOLEMY CUTHATY

BBINOMHSTE TOMBKO orepanro MHKPEMEHTA
BRINOHATE TOJIBKO ornepanyro JeKpeMeHTa

BLITIOMHATE TONTBKO OTepaLyio YMHOXKeH!
Oneparysi yMHO>KeHUSI JBOUYHBIX YKCe/ pean3yeTcs HA 0CHOBe

TPUTTEPOB
CyMMaropoB
KOMITIapaTopoB

npeobpasoBaresnieii Koja

Bonpocbl omkpbimozo muna:

Kaxkog Oyet pe3ynbTaT 06paboTKH Moc/eqoBaTelbHOCTH AaHHbIX 11100101 mpu
KOJJUPOBAHWY ITU(PPOBBIX JAHHBIX C UCTIOH30BaHUEM TICEBA0CTyYaiiHON
nocienoBarenbHocTA 101110017

YcTpolicTBO, mpeHa3HAUEHHOE [171s] IPeoOpa30BaHus HelPephIBHO U3MEHSIOIIEeNCs BO
BpeMeHU aHa/I0oroBoi (r3uueckoil BeJIMUMHbBI B 5KBUBA/IeHTHbBIE eli 3HaueHus 1[U(POBBIX
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Ne 3
Ne 4
Ne 5
Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

No 4

Ne 6

KOJIOB, Ha3bIBaeTCs
Kaxkoii 13 BX0fIOB MUKpPOCXeM 00BIYHO pa3peliiaet/3anperaet paboTy MUKPOCXeMbI?
IIporpamMmmupyemsbiM 3/1eMeHTOM MaTpuLibl «AJIV» B ITJIM gBisercs
[TporpamMmmupyembiM 371eMeHTOM MaTpulibl «AJIW» B T1JIM sBnsieTcs

V300pa3uTh Ha AriarpaMMe COCTOSIHUSI Pa3psiioB JaHHOTO YCTPOWCTBA MOCIie
10C/ieJOBaTeTbHOTO TIPUX0/a 5-TU UMITY/IbCOB CHHXPOHU3aL[MU TIPY YCJIOBUH, UTO Ha
BXOJI YCTPOMCTBA MPUXOJUT UH(POPMaILHs, COCTOSIIasi TOJILKO U3 HYyJIe.
PeBepcuBHbBINM CUETUUK TT03BOJISIET

CKOJIBKO YCTOIZHHBBIX COCTOSIHUM UMeeT HETBIPEXPBBPHAHLIﬁ pacripenejimTesib
HUMITYJIbCOB, €C/I1 B M]'[a,Z[LUI/Iﬁ pa3pdan perucrTpa 3arnucarb e,ELHHH‘JHBIﬁ curHan?

CKOJIBKO YCTOIZHHBLIX COCTOSIHUM UMeeT HETpreXPBBPHAHLIﬁ pacripenejimnTeib
HUMITYJIbCOB, €C/I1 B M]'[a,Z[LUI/Iﬁ pa3pdan perucrtpa 3arnucarb E,ELI/IHI/I‘JHHﬁ curHan?

CKOJIBKO YCTOIZHHBLIX COCTOSIHUM UMeeT HETpreXPBBPHAHLIﬁ pacripenejimTesib
HUMITYJIbCOB, €CJ/IM BO BCe pa3psaAbl peruCTpa 3arirMcarb eAHHH‘-IHbeI CUTHAaJI?

Bonpochbl 3aKpbimo2o muna:
TeHepaTop ICeBA0C/TyYaliHOM TOC/IeJ0BaTeTbHOCTH TI0 MPUHLIUITY PaboThI 3TO

KOMTIapaTop
CyMMarop
CUETUUK

ripeoOpa3oBaTe/ib KOJ[0B
Kakue 13 onepauuu npoussogut ALIIT?

JMCKpeTu3aLus
KBaHTOBaHUE
KOJMPOBaHUe

CHHTe3UpOBaHKe
Kako¥i 13 BX0710B MUKPOCXeM 0OBIYHO pa3peliaet/3arperaer paboTy MHUKpPOCXeMBI

Chip select
Output Enable
Input Enable

Data Input
IIporpammupyeMsIm 31emMeHTOM MarpuLsl «M» B ITJIM sBiseTcs

[vof c niaBKo repeMbIYKOn
TpaH3uUCTOp C T/IaBKOM MepeMbIUKOM
Habop Tpurrepos

Habop MUKPOKOH/IEHCATOPOB
[TIporpamMmmupyemsbim 351emMeHTOM MatpuLibl «AJIV» B ITJIM aBnsercs

[vion ¢ naBKoi nepeMbIUKOM
BunonsipHbIi TpaH3UCTOP C MJIaBKOU IepeMbIUKOM
Habop Tpurrepos

HabOp MUKPOKOHZIEHCAaTOPOB
Kaxkoii 13 yKa3aHHbIX TUIIOB TPUTTEPOB Ha3bIBAIOT CUETHBIM

D-tpurrep
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IICK-4

Ne 7

Ne 8

Ne 9

Ne 10

JK-tpurrep
T-tpurrep

AcuHxpoHHbI RS-Tpurrep
Ecimm Ha Bxoze RS-tpurrepa ¢ npsameivu Bxogamu R=0 5=0, To Ha Beixoge Q
YCTaHOBUTCS

1
0
npeablayiiee COCTosgHue

WHBEPTHUPOBAHHOE COCTOSTHUE

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

1
0
TIpe/ibIAyIIlee COCTOSIHIE

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

1
0
npeabIyllee COCTOSHYE

VMHBEPTHPOBAHHOE COCTOSTHHE

Ecnu Ha Bxoge JK-Tpurrepa [etictByroT 3HaueHust J=1 K=1, To Ha BeIxoze Q
YCTaHOBUTCS

1
0
TpeJbIayIiee COCTOSTHYE

WHBEPTUPOBAaHHOE COCTOAHNE

BOHpOCbl OMKpbIMO2O munda:

Ne 1 T'me cTouT nIaBKasi mepeMblyka B OumosisipHoM TpaH3uctope B Matpuue «UJIW» TIJIM?

Ne 2
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Ne 3

No 4
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Mukpocxema Kakoro (yHKLIMOHAILHOTO y3/1a MpeJcTaB/ieHa Ha pUCYHKe?
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YKakuTe Ha3BaHUe MHKPOCXEMBEI. ,Z[f[ﬂ yero CJIy>KuT JaHHas MI/IKpOCXEMa?
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Ne 5

Ne 6
Ne 7
Ne 8

Ne 9

U1
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YKakuTe HazHaueHHe BXoJ0B S1-S4 maHHOM MUKPOCXeMbI? YKaKuTe HazHaueHue BxoJoB M u CN
JTaHHOW MUKDPOCXeMBbI?

U1
%To ~ 20 ~F0
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1 16
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YkakuTe HazHaueHHe BXoJoB M 1 CN gaHHONW MUKDPOCXEMBI?

Cxema reHeparopa TCeB0CIyuaiiHOM TI0C/Ie0BaTeIbHOCTH TIpe/iCTaBisieTcsi Coboi
[MonvHOMMA/BHBIN CYUETUMK — 3TO

KakoBa Oblj1a MCXOfIHAs! TOC/Ie/[0BATe/IbHOCTD IJAHHBIX MPH KOJUPOBAHUM I[UPPOBBIX JAHHBIX C

HCII0/Tb30BaHUEM TICeB0C/Ty4YaliHoM nmocsiefoBatenbHoCTH 10111001, ecsiu pesynsrar 06paboTKu
nonnyunscs 001011017

PeBep CUBHBII CUETUHK I103BOJISIET

Ne 10 CKO/MBKO YCTOMUMBBLIX COCTOSTHUM UMeeT YeThblpexpa3psiiHbI pacripeennTe/b UMITY/IbCOB, eC/I B

Nel

Ne 2

MaJIIni pa3psf perucTpa 3anicarb eJMHAYHbIN CUTHaI?
Bonpocbl 3akpbimozo muna:
C yero HayMHAeTCs CUHTe3 [U(POBOTO y3/1a KOMOMHAIIMOHHOTO THTIA

C pa3paboTKH CXeMBbI
C BbIOOpA 3/1eMeHTHOH Oa3bI
¢ ¢hopmanm3aLy paboThl yCTPOWCTBA C TIOMOIIIBIO TabMNLbl HCTUHHOCTH

¢ cocrasjieHus Kapr KapHo
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Mukpocxema Kakoro ¢GyHKLMOHAIBHOTO y371a Mpe/icTaB/ieHa Ha PUCYHKe
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MukpocxeMa Kakoro (GyHKLMOHAIBHOTO y3/1a Npe/icTaB/ieHa Ha pUCYHKe
apu(pMeTHKO-/IOTHUeCKOe YCTPONUCTBO
Jermdparop
MYJIBTUTIIEKCOP
JeMYJIBETHTIIIEKCOP
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Hnst uero ucnonb3yroTcs BxoAbl SO-S3 aHHONW MUKPOCXEMbI?
s BBoga onepanza A

s BBO#a onepanzga B

Hns copoca JaHHBIX

st BBO/Ia KOMaHbI

U1
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s yero ucnonb3yetcst BXo4 M IaHHOM MUKPOCXeMBbI?
[ns dopmupoBaHus cUrHasa repeHoca

1 HacTpoWKU THMa orepariy

st copoca JaHHbIX

st BBOJA KOMaH/IbI
PeBepCcuBHBINM CUETUUK 103BOJISIET

BbIMosHATE onepanyiy 1 MTHKpeMeHTa U JIeKpeMeHTa, KOTOpble CMEHSIFOT ApYT Apyra 10 YIIpaB/siolleMy
CUTHATy
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Ne 7

Ne 8

Ne 10

BBINOHATE TOJIBKO oriepaljro MHKpeMeHTa
BBINOMHATE TOMBKO oriepalivo JeKpeMeHTa

BEINOHATE TOJIBKO orepanr YMHOXeHUA
Onepaunﬂ YMHO>XeHUA ABONYHBIX YKUCe/T ped/In3yeTCd Ha OCHOBEe

TPUITEPOB
CyMMaTOpOB
KOMIT1apaTopoB

ripeoOpa3oBaresieil koja
Ormepaiysi BLIUUTAHUS JBOMUHBIX UMCET Peannu3yeTcst Ha OCHOBe

TPUTTEPOB
CyMMaropoB
KOMI1apaTopoB

npeobpa3oBareneli Koja

Yro dopmupyeT BXoHOH Oydep MporpaMMHUpPyeMOi TOrHueCKON MaTpHILIbI

[IpsiMble ¥ MHBEPCHbIE 3HAUEHUST BXOJHBIX TlepeMeHHbIX
[IpsiMble v MTHBEPCHBIE 3HAYEHHST BBIXO[HBIX ITe€PEMEHHBIX
KoHBIOHKI[MY TTepeMeHHbBIX WM UX WHBePCUit

JW3BLI0HKIMY TTepeMeHHbIX WK UX UHBepPCUi
CkoJibKO UH(OPMALIMOHHBIX BXO/IOB cofiepXUT RS-Tpurrep

1

2
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