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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB

rog, Habopa rpynrbl: 2024
IIporpamMmmy cocTaBuIu:

Kadenpa O7 MHbopMariioHHbIe CUCTEMBI U TTPOTPaMMHast MH)KeHepHst
benos Anekcangp Biagumuposuy, K.T.H., JOLEHT, JOLIeHT

Kadenpa O7 NHdopMalioHHbIe CUCTEMBI U TTPOrpaMMHasi MH)XeHepHst
YcrunoBckuii 'eopruii CepreeBud, acCUCTEHT

Kadenpa O7 MudopmariioHHbIe CUCTEMBI U TTPOrPaMMHast HHXeHepHsi
CagpipoBa Aliranbiil KelibluO€KOBHA, [TPErojaBaTeib

[Tporpamma paccMOTpeHa
Ha 3aceZlaHnY Kadepbl-pa3paboTunka
paboueii mporpamMmel O7 VIH¢opMaliuoHHbIe CHCTEMBI H IPOrPaMMHasi HH)KeHepusl

3aBepaytommii Kadeapoii Cemenosa E.I", f1.T.H., pod.

[Iporpamma paccMoTpeHa
Ha 3ace/laHNU BBIMTYCKaroIel Kadegpbl

A3 KOCMMNYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBeaytoruii Kadeapoii babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MUKPOITPOIIECCOPHASA TEXHUKA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IMK-93 — crocobeH reHepupoBaTb HOBble UJeW [ pelleHWs 3afad LQpoBol SKOHOMHKH,
abcTparvpoBaThCs OT CTaHAAPTHBIX MOfesel, IepecTpauBaTh CAOKUBILKECS CrMoco0bl pelieHus 3afad,
BBIJIBUTaTh a/IbTePHAaTUBHbIE BAPUAHThI [IeMCTBHI C 1ie/Ibl0 BEIPAOOTKY HOBBIX ONTHMa/IbHBIX arOPUTMOB

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IK-93
3HAHUA:
croco0eH K YTpaBleHWI0 WHGOpMalyeld U AaHHBIMU, TIONCKY MCTOUHWKOB WH(OPMAUHd W JAHHBIX,

BOCITIPUSITUIO, aHa/IM3y, 3allOMHHAHUIO U Tiepejave MH(OpMAIMM C UCIO/Ib30BAaHUEM IU(PPOBBIX CPEACTB, a
TaK)Xe C MOMOIIBbI0 arOPUTMOB TIPH paboTe C TIO/yUeHHBIMU W3 Pa3/IMUHBIX UCTOYHUKOB JaHHBIMU C TIe/bI0
3¢ $eKTUBHOTO HCTIOMb30BaHUs MTOTyUeHHOM nH(OopMAaIuy AJIs pellieHus 3a/1ad;;

YMeHUs:

yMeHHe OTpeZesisiTh TTPOHU3BO/[CTBEHHbIE U HEIMTPOM3BO/JCTBEHHBIE 3aTpaThl HAa obecrieueHHe KadyecTBa
pabort u ycnyr;

HABbIKU:

TOTOBHOCTBIO OPraHW30BBIBATH W TIPOBOJWTL (yHAAaMeHTa/lbHble W TPUK/IaJHbIE WCCIeAOBAHUSAX B

006/1aCTH a3pOHABUTALINH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa MUKPOITPOLIECCOPHAS TEXHUKA siBasieTcsi AUCLATIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CopepxaHue [OUCLMIUIMHBI ~ SB/SETCA JIOTUYECKUM MpofoskeHreM gucuuriivH:  OU3UKA,
JJIEKTPOTEXHUKA U JJIEKTPOHUKA.

Cojiep>kaHue AUCIUIIMHBL sBsieTCs OCHOBOM s ocBoenuss auctuiyivH: IIPOEKTUPOBAHUE
KOCMMYECKUX AIITTAPATOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4yeCKOro aHajn3a U MOJeJIMPOBaHusl, TEOPETUUECKOTO U SKCIIePUMEHTA/IbHOTO UCC/Ie0BaHUS
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. BBegenne B nu)poBy1o TexHuKy. 1.1 VcTOpust BEIYHCIUTENBHON
TexHUKH. 1.2 TIpeAnochIKY co3anHus L(MPOBLIX BHIYUCTUTELHBIX YCTPOUCTB. 1.3
Ale/ITEKTypa BbIUHC/TATE/IBHBIX CUCTEM. COBPQMQHHLIE MMKPOIIpOL[eCCOPbI 1
4 7 MUKPOKOHTPOJIIEPI, chepbl nprMeHeHust. 1.4 O630p cTaHapTHBIX BO3MOKHOCTE# 25 5 P 2 1 20 40
MUKDOIIPOL{ECCOPA, ero nepudepriHbIX y3/10B, IPUMepbl puMeHeHust. [1opThI
BBOJa-BbIBO/Ia, ITOAK/IFOUYEHNE HAarpy3KH, MOAK/IHOUEHHE BHEIIIHUX CUTI'HAJIOB. 1.5
O630p NMPUHLMIHUANBHOH CXeMBbI IaGOPaTOPHOrO KOMILIEKTA C TOAPOOHBIM
paccMOTPeHHeM Y3/10B MPUHLMIHAAIBHON CXeMBl.
Paspen 2. IlporpaMMHoe o0ecrieyeHre MHKPONPOLIECCOPHBIX YCTPOHCTB. 2.1
O0630p aKkTya/bHBIX S3bIKOB IPOrPAMMHPOBAHHS BCTPAUBAEMbIX CUCTEM, B TOM
uncsie onrcanHble B 'OCT P M3K 61131-3-2016. 2.2 f3bIk mporpaMMUpOBaHUsT
4 7 Cu. Tursl JaHHBIX, CTPYKTYPbl, OCHOBHBIE OTlepaTopkl A3bika. 2.3 CTpyKTypa 43 10 4 3 3 33 40
porpaMMBl. VIcro/b30BaHKe MPOrpaMMHbIX GHO/IMOTeK. 3HAKOMCTBO CO Cpe/ioit
paspaboTKu porpaMMHoOro obecreueHus /i1 MUKpOKOHTpoiepoB. O63op
BCIIOMOraTe/IbHOIr'0 IpOrpaMMHOI0 obecrieuenust. 2.4 CO3,E[HHI/I€ 1rabioHa TIpOeKTa
MPOrpaMMHOr0 oGecrieueH st MUKpOIpOLieCcopa.
Paszpen 3. Ilepudepuiinbie ycTpoiicTBa MHKponporieccopos . 3.1 O63op
nieprQepriHbIX YCTPONCTB COBPEMEHHBIX MUKPOKOHTPO/IepoB. 3.2 CucTtema
TakTHpoBaHus. 3.3 TTopTel BBOAA BbIBOAA. Takimepsl. [IpepbiBaHus. 3.4 AHanoro-
1ubpoBoi U LKdpo-aHanorosbIi mpeobpasosareny. 3.5 IIIUPOTHO-UMITy/IbCHAS
4 7 MOZY/ISALNS, L(POBbIe CUrHabI. 3.6 KaHasbl U TIPOTOKO/IbI Nepefiady JaHHbIX. 3.7 76 36 11 12 13 40 20
Pa6ota ¢ BHelHUMH neprdepritHbIMU ycTpoiicTBamu. 3.8 OpraHusatysi
B3aUMO/IEHCTBHS YCTPOMCTB BBOZA U YCTPOCTB oToOpaxkeHust. 3.9 TlocTpoenue
rpaduueckoro uHTepderica BctpanBaemMoii cicreMsl. 3.10 IIpumeps!
VCI10/1Ib30BaHMsI MUKPOTIPOLIeCCOPHBIX CUCTEM B aBTOMAaTU3aLMX ITPOMBILIJIEHHBIX
TIPOLIECCOB.
Bcero 3a 7 cemecTp 144 51 17 17 17 93 100
Bcero no gucuuninHe 144 51 17 17 17 93 100
3.2. AyAuTOPHBII NPAKTUKYM
Homep u
P Oo0neMm,
Ne HauMeHOBaHue
Tema MNPAKTUYECKOr'0 3aHATHUA ay/.
n/n pa3fena
JdacoB
AUCITUIT/THHBI
Pazgen 1. BBepenue .
1 |6 pdposyio 3HaKOMCTBO C MUKPOKOHTpOJIIeEpaMu cemerictea STM32, O630p 1
HpHHL[HHHaJ'H:HOfI CXeMbI 0T/IaJl0YHOr0 KOMIIJIEKTd.
TEXHUKY.
O630p ﬂa6opaTopHoro MUKPOITPpOL[eCCOPHOI'O KOMIT/IEKTa, ero
2 ) BO3MOKHOCTel. Co3/laHre TIPOCTBIX TIPOrpaMM, TPAaHC/ISIUS B 1
Pazpen 2. VICTIO/NHSIeMBIiA KOJl, U3y4eHHe CPesiCTB OT/Ia KU TIPOTrPaMM.
[Tporpammuoe v =
obecreyenme HaCTpOI/IKa CHUCTeMbI TaKTUPDOBaHUA MUKDOKOHTPO/1/iIepa, HACTPOUKaA
3 TIOPTOB BBO/a-BhIBO/IA TTPU ITOMOII[H PETHUCTPOB HACTPOMKHU 1
MUKPOITpOLie CCOPHBIX o o
yCTpoiicTs nepudepUHHBIX YCTPOMCTB U MpH oMoy oubnuoreku HAL.
4 Wcnonb3oBanue 0OriepaTopoB LIUKJ/IOB, BETB/IEHUS AJIS Dea/Tn3aljiun 1
aJITOPUTMOB.
Pazpen 3. Ucnonb3oBanure nepudepuifHbIX yCTPOMCTB MUKPOKOHTPOJIIEpa.
[Nepudepuiinsie Wcnons3osanve ALIIT a1t usMepeHyst CUrHasia NOTeHLIMOMeTPa,
yCTpOFICTBEl CHUI'Ha/Ia dHAJ/IOTOBOI'0o JaT4YKWKa TeMIlepaTyphl. YHpaBJ'IEHI/IE TaﬁMepOM B
MHKPOITPOLIECCOPOB . |pexkume IITMIM mipy oMoty n3MepeHHbIx 3HaueHnii AITTT.Crioco6bl
MpOrpaMMHOI'0 yTIpaBJ/IeHUA ITIOPTAMH BBOJA - BbIBOJ A
5 MUKDOKOHTpOJUIepa. YIpaB/leHre MaTpUYHbIMUA CBeTOAUOAHBIMU 4
WHIWKATOPaMM. 'Z[I/IHEIMI/ILIECKHH WHAWKALWs, OMpoOC COCTOAHUSA T10PTA.
praBHEHHe TaﬁMepOM. Bpra6OTKa CHUI'HAJ/IOB BBYKOBOﬁ YaCTOTHI,
IHUPOTHO-UMITY/IbCHAasA MOAYJ/IALIUA O YIIpaB/I€HUS APKOCTBIO
(MO]_L[HOCTI:I-O) CBeTO,[H/IO,I:[OB.I/ICHO]'I])3OBaHI/Ie rmoc/ieJoBare/IbHOIro
KdHaJla 1repejayu JaHHbIX.
6 AnrmapatHble nipepbiBaHusl. Mcrnonb30BaHMe TpephiBaHm 3
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riepuepUifHBIX YCTPOUCTB: TatiMepa, ALITI, mocyienoBaTebHBIX
KaHaJsIoB Tepe/iauu aHHbIX. PaboTa ¢ rpadyuuecKiM JucriieeM.
ANTOpUTMBI PUCOBaHUS MPOCTBIX rpaduueCcKUX MPUMHATHBOB.
YrpaB/eHve MPOCTOM aHMMaLMeli Ha TpauueCcKoM JUCTIee TIpU
MIOMOILIY BHELIHMX CUTHAJIOB.

Co3panue nHTepgelica nosib30Barenss MUKPOIIPOLIECCOPHOTO
ycTpoiicTBa. [TocTpoenue rpaduueckoro uHTepdelica BcTpauBaemMoit

7 cucreMbl. B3aumozelicTBue ¢ 3neMeHTamu yripasneHus. Co3jaHue 6
yueGHOTO IPU/IOXKEeHUST UTPBI [J151 MOZeNTMPOBaHMs! TTPOLIeCCOB
peasibHOTO BpeMeHHU.
Bcero 3a 7 cemectp 17
3.3. JIaGopaTopHbIii NPAKTUKYM
Homep u
P Oo0neMm,
Ne HauMeHOBaHUe
Tema /1ab0paTOPHOro NPAaKTUKyMa ayp.
n/n pa3fena
JacoB
AU CLIUII/THHBI
1 O3HakoMJIeHHe €O Cpejjoi pa3paboTKK MPOrpaMMHOTO obecrieueHus], 1
cpefcTBaMU pa3paboTKY U OT/Ia[KU TIPOTPaMM.
Paspen 1. Beenenne Dea pasp = o P up
B 1(POBYIO O630p 37MeKTpUYeCKON MPUHLUIMHATBHON CXeMBbI OT/IaJ0YHOT0
> |rexuuxy KOMILJIEKTA U ee OT/e/bHBIX y3710B. CriocoObl OAKITFOUeHHST BHEIITHUX 1
YCTPOMCTB K MUKPOKOHTpos1epy. HeobxoumMble 3HaHUS U3
5/IeKTPOHUKU U 3/1eKTPOTEXHUKU.
Co3paHue MpoeKTa MpOrpaMMHOT0 obecrieueHusi, 0630p 0CHOBHBIX
3 THUIIOB [JAHHBIX, OIIepaToOpoB U (PYHKIMI 53bIKa IIPOrpaMMKPOBAHUS 1
Cu, HanycaHye MPOCThIX [IPOrpaMM C UCI0/Ib30BaHUEM
Paspen 2. MaTeMaTHueCcKHX OTepaTopoB, LUK/I0B, MACCHUBOB.
[IporpammHOe
P CamocrosiTe/qibHOe CO3/laHKe 11a0/I0Ha TIPOeKTa MPOrpaMMHOr0
obecrnieueHns MUKPOKOHTposepa. HacTpoiika crcTeMbl TAKTUPOBAHMSI.
4 |MHUKDOIIPOL{e CCOPHBIX < o 1
CTDONCTE 0630p 6ubmmorekn HAL, ucronb3yeMoi /i7ist HACTPOUKH U
yerp ’ WCII0/Ib30BaHMsI TlepU(epUHBIX yCTPOMCTB MUKPOKOHTPOJLIEPA.
5 Ynpas/eHye BbIIIOJIHEHHEM NTporpaMmbl. OnepaTtopsl OpraHu3alin 1
LJUKJIOB, BETBJIEHUSI.
6 NuTepdeiic nosmb3oBaresis B MUKPOIPOLIECCOPHBIX CUCTEMAX. 1
Crioco6bl pOrpaMMHOTO YTIpaB/ieHus TIOPTaMy BBOZIA - BBIBOZA
7 MUKDOKOHTDOJIIEpa. YIpaB/ieHre MaTPUUHBIMU CBETOJUOJHBIMU 1
MH/MKaropaMu. JluHamMuveckast UHMKaLYs, OIIPOC COCTOSIHUS MOpTa.
8 Hacrpoiika aHasoro-udpoBoro npeobpa3oBareisi IOC/Ie0BaTeTLHOTO 1
npubKeHusi, 0030p PeKUMOB ero paboThl.
Talimepbl COBpeMeHHBIX MUKPOIIPOLIeCCOPHBIX YCTPOUCTB, UX
9 BO3MOXXHOCTH. V3MepeHHe MHTEPBAIOB BpeMeHH, BBIpabOTKa ’
Paspen 3. . BpPeMEeHHBIX UHTEePBAJIOB, 3aXBaT COOBITHI, BBIPA0OTKA CUT'HAJIOB,
Hep“‘?epHHHHe PeXXUM ILHMPOTHO-UMITY/IbCHOM MOZAY/ISALINY.
yCTpOiiCcTBa =
10 Hacrpolika kaHasoB nepefauu JaHHbIX 1
MHKPOIIPOLIECCOPOB . -
1 Opranusanus 6ydepa aucriess B O3Y MUKpoKOHTposuiepa. Hactpoiika 7
KaHasa repefiaud JaHHbIX, HACTPOMKa BHEIIHero yCTPOMCTBa.
12 [TpUHIMITE B3aMOZeMCTBYS ITPOrPaMMHOT0 0becrieueHus ¢ 1
yCTpPOICTBaMH BBOZA U BLIBOJA.
13 IMocTpoenye 3HakoreHeparopa. @yHKIMY KOIIMPOBaHUs [TaMSITH. ’
Peanu3arus GyHKIMHA paboThl ¢ rpadruecKUMU 00BEKTaMHU.
14 Co3paHue 6/10K-CXeMbl anropurma npunoxkenus. O6cyxeHue 1
a/ITOPUTMOB pean3aliiy OT/e/IbHBIX YacTell O/I0K-CXeMBl.
Bcero 3a 7 cemectp 17
3.4. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep 1 HanMeHOBaHue Oo0mnemMm,
CopepikaHue yueOHOro 3aJaHusA
n/n pasjesa JMCHUINIMHBI 4acoB
1 |Pasgen 1. BeeseHue B W3yuenne npeyCMOTpPeHHBIX IPOrPaMMON JM/JaKTHUe CKAX 10
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L————{uudposyro TexHuxky. e/IMHUI] TI0 KOHCTIeKTaM JIeKIIHil M peKOMeH/[yeMoii uTeparype [
IToaroToBKa K NpakTUYeCKUM 3aHATUAM - U3yUueHue
2 TNIpe/lyCMOTPEHHbIX IIPOrPaMMO AUaKTHYeCKUX eIMHUL] T10 10
KOHCIeKTaM JIeKLIUW U peKOMeH/lyeMOU TuTeparype
3 paren 2. Mporpamoe o evaut  poxomesyonon mmepamype | 15
obecrieueHne o -
MUKDOTIPOLIECCOPHBIX /ATOTOBKA K MIPaKTUUECKUM 3aHATHAM - H3yueHHe
4 YCTPORCTE. Npe/ly CMOTPEHHBIX [IPOrPaMMOH AMAAKTUYECKHX €/JMHHL] 10 18
KOHCIIeKTaM JIeKLIUK U PeKOMeH/lyeMOou JIuTeparype
5 N3yueHue ripesyCMOTpPEHHBIX 13porpaMM0171 AMAAKTHUECKNX 20
Paznen 3. IlepudepuiiHbie  |@AMHMULL 110 KOHCIIEKTAM JIEKLIMK X PEKOMEHIYEMOU JIUTepaType
YCTpOHCTBA [ToproroBka K NpakTU4YeCKUM 3aHATUSIM - U3yUeHue
6 |[MHUKpPOIIPOL|ECCOPOB . TpeyCMOTPEeHHBIX MPOrpaMMOi AWaKTUUeCKHUX eZIMHHL] T10 20
KOHCIIeKTaM JIeKITUM U peKOMeHTyeMol iuTeparype
Bcero 3a 7 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJINHBI
CEMECTP HEJAEJ/IM CEMECTPA
1123 4 5 67,8 9 10(11|12/13(14 15 16| 17
Ortu. no JIP, Otu. Ortu. o JIP, OTu. Ortu. o JIP, OTu. ud.
7 o I13 AP o I13 AP o 113 AP @at?

Ycii0BHBIe 0003HAYCHUSA:

e JIP — aparHOCTHUeCKasi paboTa;

Ortu. o JIP — otuet 1o JIP;

Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/JaHHIo;
mud. 3au. — auddepeHMPOBAHHEBIMN 3a4erT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B UCKPETHBLIE BpEMEHHbIE NHTEPBAJIb B
cnenyrommx dpopmax:

JTMarHoCTUYecKas pabora;
otueT o JIP;

OTYET I10 IIPaKTU4Y€CKOMY 3a[dHHIO.

IIpome)xyTouHas arTecTanus IIPOBOJAUTCS B (hopMax:

IuddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. MukymyH. 3aHUMaTenbHO 0 MUKpOKoHTpostepax. CII6.: BXB-ITetep6ypr, 2006, 371. pec.

2. A. M. CaxHes. . Lludpossle ycTpoiicTBa M MUKpoIipoLieccopbl. Mocksa: FOpaiit, 2020, s51. pec.

3. B. B. I'ypos. . MukponponeccopHsle cuctemel. Mocksa: UHOPA-M, 2019, 1. pec.

4. H. C. CnobopssH. . MeToauuecKye yKa3aHus 110 BbIIOJHEHUIO JabopaTopHbIX paboT Ha Oase
oT/1azouHoM maatel STM324291-EVAL1. CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2018, s51. pec.

5. C. A. JToceB. . MUKpOIIpOIieCCOpHbIe cucTeMbl U ycTporicTBa. CIT6.BTTY "BOEHMEX" um. /1. ®.
YcrtuHoBa, 2019, 311. pec.

5.2. JlorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTy "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'naBHasi — O6pa3oBaresbHas mardopma FOpaiit. [lyis By30B U CCy30B.;
2. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [].®.
YctrHOBa.

CoBpemeHHbIe TIpo¢eccHOHabHBIE 0a3bl 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
(byHIaMeHTaTbHBIX UCCIIe0BaHNH.

MHdopmalioHHble CIIpaBOYHbIe 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. Code::Blocks.

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. Code::Blocks.

6.3. J/TabopaTopHbIe 3aHATHA:
1. Code::Blocks.

6.4. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIlEHHOEe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAII[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/1IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MUKPOITPOLIECCOPHASI TEXHUKA

AnHoTanusa paboueii nporpaMMsl

Ouctuinia MHUMKPOIIPOLIECCOPHASI TEXHUWKA  sBasieTcss  JUCLUIVIMHOM — 4acTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcos. [duciuruiiHa peamm3yeTcs Ha ¢akynbrere O EcrectBenHonayusbii BI'TY "BOEHMEX" wum.
[.®. Ycrunosa kadeapoii O7 VHbopMaiMoOHHbIe CUCTEMBI M [IPOrPaMMHast HH)KeHepHsl.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-93 criocobeH reHeprpoBaTh HOBbIE WU [I/Isl pellieHus 3a4a4 b poBOH SKOHOMUKHU, abCTParupoBaThCs OT
CTaHZAPTHBIX MOJIe/IeH, TIepecTparuBaTh CJIOKHUBILIHECS CITOCOObI PelleHus 33/iad, BbI/[BUTaTh aJbTepPHATUBHbIE
BapUaHThI IEUCTBUH C 1]eJ/IbI0 BEIPAOOTKHU HOBBIX ONITUMAJIbHBIX a/ITOPUTMOB.

CopneprkaHue AVCLMTUIMHBI OXBaTbIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C WCIOIb30BaHHEM MUKPOIIPOL[eCCOPHOM
TeXHHKH JIJIS1 OPraHU3alii KOMITbIOTEPHOTO KOHTPOJISI U YIIPAB/Ie€HUsI Pa3IMUHBIMU 00BEKTaMHU.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e otuet 1o JIP;
e OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MpeAyCMOTPeHbI JTeKLMOHHbIe 3aHsTHs (17 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHelii MpakTukym (17
4.), caMoCTosITe/IbHasi paboTa cTyzaeHTa (93 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MUKPOITPOLIECCOPHASI TEXHUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,

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.

HaumeHoBaHme paboTbI Pexomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pa3pen 1. BeeeHue B 1ju¢poByI0 TEXHUKY.
N3yuenue rpesycCMOTpEeHHBIX
MpOrpamMMoit JUAAKTHYeCKUX eJUHUL] 10 10
ﬁgII;EHE:TaeM JICKLHH 1 pEROMEHAYEMOH B. B. I'ypos. . MukpornpoLeccopHble CUCTEMBL:
patyp Mockea: UH®PA-M, 2019 (3-5)
[NoaroroBka K NMpakTUYeCKUM 3aHSATHUSIM - A. M. Caxcties. . LucdpoBsie ycTpoiicTsa u
M3yHeHHE TPe/lyCMOTPEHHBIX MUKporpotieccopkl: Mocksa: FOpaiit, 2020 (1-7)
MpPOrpaMMOM AUJJaKTHYeCKUX eJUHUL] 10 10
KOHCIIeKTaM JIeKLIUA U peKOMeHlyeMOou
JIUTeparype
Wroro no pasgeny 1 20

Pa3zpen 2. IIporpaMMHoe o0ecriedyeHre MUKPONPOI[eCCOPHBIX YCTPOWCTB.

V3yueHue ripesyCMOTPEHHBIX
MpOrpamMMoi JUAAKTHUYeCKUX eJUHUL] [0

A. B. Muky1vH. 3aHUMaTe/IbHO 0
MuKpokoHTposiiepax: CIT16.: BXB-ITetepOypr,

o o 2006 (1-7) 15
KOHCIIeKTaM JIeKLIUM U peKOMeHTyeMoi
aTeparype C. A. JloceB. . MUKpoONpo1|eCCOPHbIE CUCTEMBI U
ycrpoiictea: CIT6.BI'TY "BOEHMEX" um. [I. ©.
N YcrtuHoga, 2019 (1.1-1.5)
OZITOTOBKA K MPAKTHYeCKUM 3aHSTHUSIM -
H. C. CnoboazsiH. . MeToanyeckye yKa3aHus 110
H3yueHue MpeJyCMOTPEeHHBIX
MIPOrPaMMOii HIAKTAYECKHX e/IUHMI] 10 BBITIOJIHEHHIO J1TAO0OpaTOPHBIX paboT Ha Oaze 18
KOHCTIEKTaM JIeKL[iii 1 peKoMeHIyeMoil oTnagouHoM ratel STM324291-EVALL:
S P Y CII6.5T'TY "BOEHMEX" um. JI. ®. YcTuHOBa,
patyp 2018 (1-3)
Wroro no pasgeny 2 33
Pazpen 3. Ilepudepuiinbie yCTpoiCTBa MUKPOIIPOIIECCOPOB .
N3yuenue ripeyCMOTPEHHBIX
NPOrpaMMOoM AUJAKTUUeCKUX equHUL 10 | B. B. T'ypoB. . MUKpOIIPOLIeCCOPHbIE CUCTEMBI: 20
KOHCIIeKTaM JIeKLIUM U peKOMeHlyeMoi Mocksa: UTHOPA-M, 2019 (5-7)
JiuTeparype H. C. CnoboazsiH. . MeToanyeckye yKasaHus 110
IToATrOTOBKA K MPAKTUUYECKUM 3aHATHAM - BBITIO/THEHHIO J1TaOOpaTOPHBIX paboT Ha Oaze
H3y4eHue IpeyCMOTPEeHHBIX om1aziouHol miarel STM324291-EVAL1:
nporpammoii guzakThueckux eaunmiino | CIO6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 20
KOHCTIEKTaM JIeKIIUiA ¥ peKOMeH/lyeMoi 2018 (1-6)
JIUTeparype
Wroro no pa3geny 3 40
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MUKPOITPOLIECCOPHASI TEXHUKA

®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

*  OTUEeT I10 MPaKTUUECKOMY 3aZIaHUIO;
e oruet 1o JIP;

e muddepeHITMPOBAHHLIN 3aUeT.

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.

OTueTr Mo NpaKTUYECKOMY 3a/JaHHI0
OTueT 1o NpakTUUeCKOMY 3aJjaHUIO TIPeCTaB/sIeTCs B TIeUaTHOM WK 37IeKTPOHHOM Buzie. OdopmiieHre
otuera no 'OCT 7.32-2017.
Bo BpeMsi 3al[UThI OTUETA, CTYZEHTY He0OX0JUMO OTBETHThL Ha BOTIPOCHI MPEMNo/iaBaTesis 1o TeMe
MpaKTUUeCKOTo 3afiaHus (He 60siee 6 BOMIPOCOB).
KpuTepuu o1ieHUBaHUS: OTUET CUATAETCS TIPUHSATHIM TIPY TI0JyUeHUN He MeHee [IBYX MpaBUIbHBIX OTBETOB U3
Tpex. [lepeueHb BOIIPOCOB BXOAUT B COCTaB Y MK AUCIUTIIUHBIL.
Otuet nozIeXxut fopaboTKe B ciiyyae:
— OTCYTCTBHSI HeOOXOAUMOTro rpadruecKoro MaTepyarna;
— OTCYTCTBUSI IPaBWIbHBIX Pe3y/bTaTOB MIPOBEJEHHOr0 aHa/IN3a;
— HM3KOe KayeCTBO rpadryeckoro Marepyana.
BapuanTsl 3afjanuit npezictapieHsl B YMK quCHUTUIMHEL

Otyer no JIP

OTueT BBITIO/HAETCS Ha 1ab0PaTOPHBIX 3aHATUSAX U B YaChl CAMOCTOSATE/ILHOMN paboThl CTy/IeHTa.
Odopmienue otuera o 'OCT 7.32-2017.
[Tporieypa 3al[UThl OTUETa MPOXOJUT B (hOPMe BLICTYI/IEHHS C YCTHOM Tpe3eHTarfell pe3y/ibTaToB C
MOC/IeYIOIIM TPYIIIOBLIM 00CY>KZ€HHEeM U OTBETOB Ha BOMPOCHI MperofiaBartesist; TpeboBaHus,
Mpe/IbsB/IsSieMble K 00yUaroIuMCs B XO/Ie 3all[UThI: TIOJTHOTA U3/I0KEHHS 0CHOBHBIX BOTIPOCOB OTYETA,
Co0/TF0/IEHUe peryiaMeHTa, KOPPEeKTHOCTh BeJIeHUs TUCKYCCUU.
Kputepuu o1leHUBaHUS:
B xofe 3auuThl 0TUeT orjeHuBaeTcs 1Mo 10-TubaibHOM 111Kajie Ha OCHOBAHUU CJIEIVIOIIUX KPUTEPHER
* COOTBETCTBUE COJIep>KaHUsI 3asiBIEHHOU TeMe, OTCYTCTBUE B TEKCTe OTCTYIUIEHUM OT TeMbl - 4 Garia (rosiHoe
cootBeTcTBHE), 1 6ann (MMetoTcst HegoueThl), 0 6a/1oB (rpyOble OTCTYIUIEHHS OT TEMbI);
* crioco6HOCTh K aHaM3y U 000011eHHT0 HH(MOPMAIIMOHHOTO MaTeprana - 3 6as (BOIpoC OCBAIIEeH
MOHOCTHI0), 0 6asIoB (OCBeleHre BOMpOCa He TOJTHO, OTCYTCTBYIOT HEOOX0/iMMbIe 0000ITIeHUs U
3aK/TIOUeHUs);
* 000CHOBaHHOCTH BBIBOJOB - 2 0asu (BBIBOZBI 000CHOBaHBI KOPPeKTHO), 0 6arioB (BLIBOABI 000CHOBaHBI
HeJI0CTaTOYHO);
* IPaBUJILHOCTE OOPMIIEHHS (COOTBETCTBHE CTAHAAPTY, CTPYKTypHasl yIOpsiloYeHHOCTh, CCHUTKH, LIUTATHI,
Tab/mIIbI, coOMmoaeHre 00bemMa, IPUQPTOB, UHTEPBAJIOB U T.A.) - 2 6aa (TI0/HOe COOTBETCTBUE TPeOOBAaHUSIM),
1 6ann (MMeroTcs HeoueThl B oopmiieHnn), 0 (odopMiieHHe He COOTBETCTBYET TPeOOBAHUSIM).
OrieHka «3auTeHo» - 6-10 6a/10B
O1jeHKa «He 3auTeHO» - 0-5 6asioB
B cniyuae, ecii cymma 6anioB MeHee 5, OTUeT MOAJIEXKUT AOPabOTKe ¥ TIOBTOPHOM 3alljuTe.

JuddepennmpoBaHHblii 3aueT

ITyTeMm olleHMBaHMsI TEKYII[EH yCIIeBaeMOCTH 00yUaroIierocsi B COOTBETCTBHU C peryiaMeHTOM Oa/ibHO-
PENUTUHTOBOM CUCTEMbI U TEXHOJIOTMUeCKON KapTou JUCLUIUIUHLI, pasMeltiénHoi B CIO Moodle.
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Ortuert 1o JIP,
4 7 Pazpen 1. BBegeHue B 75 5 7 2 1 20 40 OTueT 1o
Hu(POBYI0 TEXHUKY. TPaKTHUUeCKOMY
3a/JaHUIO0
Pazpgen 2. IIporpammHoe
4 | 7 |obecneuenme 4310 4| 3 | 3 | 3| 40 | OruermolJIP
MHUKPOIPOL[eCCOPHBIX
YCTPOMCTB.
Pazpen 3. Ilepudepuiiabie
4 7 |ycTpoiicTBa 76 | 36 | 11 12 13 40 20 Ortuer 1o JIP
MHKPOIPOL[eCCOPOB .
Bcero 3a 7 cemectp 144 | 51 | 17 17 17 93 100
Bcero no gucuuiinHe 144 | 51 17 17 17 93 100
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Kputepuu oneHuBaHus

IIK-93

Bonpocbl omkpbimozo muna:

Nel Mukporiporeccop COCTOUT U3 , KOTODBI BBIMTO/IHSIET aprmMeTHIecKre U
JIoTh4yecKre orepaluu.

Ne 2 B mukponporeccope, IIIMHA UCII0/Ib3yeTCs /IS [lepefiau aZpecoB MaMsaTu

Ne 3 Ksu-namats MUKpomnpoLjeccopa UCHo/b3yeTcs /11 yBeTUUeH st

Ne 4 - 3TO TUIT MUKPOIIPOLIECCOPHOM apXUTeKTypbl, OpDUEHTUPOBaHHbBIN Ha
BBITIOJTHEHHUE OOJTBIIIOr0 YMC/Ia MPOCTBIX MHCTPYKLIUH

Ne 5 B Mukpomnporieccopax, TepMUH 'TIpepbiBaHMe’ 03HauaeT BpeMeHHOe TpeKpalljeHre
TeKyLeu

Ne 6 - 3TO MeTO/], KOTOPhIN TI03BOJIsIeT MUKPOTPOLIeCCOPY BBITIO/IHATE HECKOJTBKO
VHCTPYKLIUW OJHOBPEMEHHO.

Ne 7 MHUKpOMpOILieCCOPbI 00BIUHO K/IaCCUMUIIUPYIOTCS T10 X , Hanpumep 32-
OWTHBIN WK 64-OUTHBIHA.

Ne 8 Yro npeacTap/sieT COO0M K3II-1IaMSITh B MHKPOIIpoIieccope?

Ne 9 - 3TO CrieLMabHbIM PerucTp, KOTOPhIA XpaHUT afipec CiaeyoLeit
BBITIO/THSIEMOU UHCTPYKLIUH.

Ne 10 UTo Takoe "MHOrOMNOTOUHOCTB' B KOHTEKCTE MHUKDOIIPOLIECCOPOB?
Bonpocsbl 3akpbimoz2o muna:

Ne 1 KakoBa ocHOBHasi pyHKIHMSI MUKpOITIpoIjeccopa’?

1. XpaHeHue aHHBIX
2. O6paboTKa JaHHBIX
3. YnpasneHue nUTaHUEM

Ne 2 UTto Takoe 'onepaH’ B KOHTEKCTe MUKPOMPOL[eCCOPOB?

1. Komangza f/1s1 iporieccopa
2. OOBEKT, C KOTOPLIM BBITIOTHSAETCS OTepariust
3. YacTp agpeca namMsTu

Ne 3 Kaxoil KOMIIOHEHT MUKDPOIpOL{eccopa OTBevaeT 3a BbIIIO/HEeHHe apu(pMeTHUeCcKUX U
JIOTUYECKHX OrepaLyn?

1. Peructp
2. YrpaBsttoLui 610K
3. ApudmeTrro-noruueckoe ycrporictso (ALU)

Ne 4 Yro nipencrapssieT c060M 'MallivHa COCTOSTHUN' B KOHTEKCTe MUKPOTIPOLIECCOPOB?

1. AnropuTtm mMdpoBaHUs JaHHBIX
2. Metog, yripas/ieHus IaMsITbIO
3. MexaH13M yTipaB/ieHUs] BBITIOJTHEHUEM HUHCTPYKLMH

Ne 5 Kako#i T namsiTy MCronb3yeTcs /i BpeMeHHOT0 XpaHeHUs] MHCTPYKLMN U JaHHbIX,
HeoOX0MMBIX MUKPOIIPOLieCCopy?

1. ROM
2. RAM
3. Flash-nmamars

Ne 6 UTto Takoe 'mpepbiBaHWe' B MUKPOIIPOLIeccopax?
1. Omnbka B mporpaMme
2. CurHar /11 OCTaHOBKH TeKYIIel omepariin
3. 3arpoc Ha AOoCTyII

Ne 7 Yem oT/mMuaroTCst 32-0UTHBIE MUKPOTIPOLIECCOPHI OT 64-0UTHBIX?

1. CkopocThio 00paboTKH JaHHBIX
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2. Pasmepom afipecyeMoil maMsTu
3. TuroMm ucrnonb3yemMoi oneparioHHON CUCTeMBI

Ne 8 Kakoit anemeHT siBJisieTCsi 'MO3roM' MUKPOIIpoLieccopa?

1. KoHTposiep npepbiBaHUM
2. enTtpanbHoe miporjeccopHoe ycrporicteo (LITY)
3. IlvHa gaHHBIX

Ne 9 Kax Ha3bIBaeTCs Mpotiece, Mpy KOTOPOM MHUKPOTIPOLIeCCOp 00pabaThiBaeT HECKOTBKO
WHCTPYKI[MIA OZIHOBPEMEHHO?

1. MynbTUnieKCupoBaHye
2. Kongeitepuzariyst
3. MHOronoTo4HoCThb
Ne 10 Uro Takoe SIMD B KOHTEKCTe apXUTEKTypPbl MUKPOIIPOLIECCOPOB?
1. Single Instruction, Multiple Data

2. Single Instruction, Multiple Devices
3. Single Input, Multiple Data
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