





MMOSICHUTEJIbHAS 3AIINCKA

Vuebnas AUCHUILUIHHA «APXHTEKTYpa U IporpaMMHoe obecrieueHre KOMIIbIOTEPay 3HAKOMUT
CTYJEHTOB C (H3MYECKHMHM OCHOBaMM pabOTbI COBPEMEHHOTO KOMIIBIOTEPA M €r0 OCHOBHBIX
KOMIIOHEHTOB, BKJIFOYasi CHCTEMOTEXHHUUYECKUN YPOBEHb, YPOBEHb MHKPOKOMAHJ, CHCTEMBI KOMaH]I,
apXUTEKTYpHBIE U CTPYKTYpPHbIE OCOOCHHOCTH OpraHU3allMi U (YHKLHUOHUPOBAHUS KOMIIBIOTEPOB H
KOMITBFOTEPHBIX CHUCTEM pasHbIX INOKoJeHWH. [lpu u3ydeHMH [OaHHOM AMCUMIUIMHBI CTYIEHTHI
N0JIy4aroT 6a30BbIE IOHATHS, KOTOPbIE BaXKHbI IPU IIPOEKTUPOBAHUU KOMITBIOTEPHBIX CHCTEM U CETEN,
SBJSIIOILUXCS OCHOBHOH COCTaBJISIOLIEH COBPEMEHHBIX TEJIEKOMMYHUKALIMOHHBIX TEXHOJIOIMH, a
TaK)Ke 3HAKOMSATCS € TIEPCIIeKTHRAMHU PA3BUTHUS SJIEMEHTHOMN 0a3bl COBPEMEHHBIX KOMIIBKOTEPOB.

N3yuyaemble TeMbl MPEACTABISAIOTCS Ha OCHOBE COBPEMEHHON HOPMATHUBHOW pETYJIATHBHOH
0a3bl ¥ HALIMOHAJILHOTO 3aKOHOJATeNIbCTRA.

Leabrw m3ydyeHMsi AUCUMIIHHBI «ApXUTEKTYypa ¥ MporpaMMmHoe obecreyeHHe
KOMITbIOTEpa» sBIISETCS:

— (opmMupoBaHHE Yy CTYACHTOB TMpPEACTABICHHS O KOMIIBIOTEPE KaK YHHBEPCATbEHOM
YCTPOICTBE 00pabOTKU UHPOPMAIIHH;

— (popMHpOBaHHE y CTYIEHTOB CHUCTEMHOIO B3IJs[a Ha apXHUTEKTYphl pa3pabaTbIBaeMbIX,
SKCIUTyaTHPYEMBIX MJIK COIPOBOKIAEMBIX KOMITBIOTEPHBIX CUCTEM;

— pa3BHTHE OCHOBHBIX HaBBIKOB H YMEHHUH HCMOJIB30BAHUS KOMIIBIOTEPHBIX YCTPOKCTB.

3apauu U3ydeHHA y4eOHOIl AMCUMILTHHDI. 3aaa4eil y4eOHOH TUCLMILIHHBI K APXHTEKTYpa
U [IPOrpaMMHOE 00ecneyeHHe KOMITbIOTepay sBjseTcs (opMUpoBaHue Oa30BbIX IOHATHH B 001aCTH:

~ CXEMOTEXHUYECKHX  3JIEMEHTOB  3JIEKTPOHHO-BBIYHUCIUTENBHBIX  MamuH  (OBM):
JIOTMYECKUX JIEMEHTOB, TPUITEPHBIX CXEM, PETUCTPOB, CUETUUKOB U T.IL.;

— OpraHM3alliK U IPUHIUMIIOB paboThl 3alIOMUHAOIIUX YCTPOUCTB, YCTPOICTBA YIIpaBICHHU ],
apUQMETUKO-JIOTMYECKUX YCTPOHCTB Ha MpHUMEpax pealn3aldl YCTPOHCTB, BBINOIHSIOIINX
3a/laHHble QYHKIUH;

— OpraHu3allly BBOJA-BbIBOJAA HH(OpMaLMU, BKIIOUAs NPAMOM AOCTYI K HAMSTH, a TAKKe
BONPOCHI, BOSHUKAIOIIKE IIPH paboTe CUCTEMbI pacHpeIeieH st TaMSTH.

[1py M3y4eHHH AMCHMIUIMHBI «APXHTEKTYPa U MPOrpaMMHOE 00ecnedeHre KOMIIBIOTEPa» ¥
CTYAEHTOB ClleluanbHOCTH 6-05-0113-05 «TexHonornueckoe obpazoBaHHe (TEXHHUYECKHI TPy U
MHpOpMaTHKa)»  JODKEH  chOpMHUpOBaThess — HAOOP  KOMIIETEHIWH,  COOTBETCTBYIOIIMX
NPUCBAaMBAEMOH 110 3aBEpLIEHMIO BhlcUIero obOpa3zoBaHus KBatuduxanuu «[IpemomaBaTtensy,
00ecneYnBalOmuX BBITYCKHHKAM [0 YKa3aHHOH CHENHaTbHOCTH YCMEUIHOCTh NPUMEHEHHs
MOTYyYEHHBIX 3HAHUN U YMEHUMH B AaibHelel npodeccnoHanbHOM NesITeNbHOCTH:

CREUUAIUIUPOBAHHbIC KOMREMEHUUU.

- [IpuMeHATE 3HaHMs B 06J1aCTH apXUTEKTYPBI M MPOTPAMMHOTO 00eCTIeUeHHsI KOMITBIOTEDA.

ChopmMupoBaHHbIE KOMIETCHIINH SBISIOTCS Ga30BbIMU PU M3YyYEHHU BCEX MOCIEAYIOLIMX
JUCLMILUIHH, CBA3aHHBIX C NPOrPAMMHPOBAHUEM W OCHOBOH JUId JajbHeHIel npodeccHoHalIbHOR
JeATEeILHOCTH IpenojaBaTes..

B pesynabrare uzydeHus yueOHOW IMCUUTIIMHBI CTYACHT JOJIKEH:

3HAM®:

— CXEMOTEXHHUECKHE 3IeMeHThl DBM;

— OCHOBHbIE ()YyHKUMOHANbHBIE dJeMeHThl DBM: neumdparop, mmopatop, TpuUrTepHEIE
CXEMBI Pa3IHUHBIX THIIOB, CYETUUK, PETHCTPBI XpaHCHHS U CIABHra;

— BHYTPEHHIOIO CTPYKTYpPY, BPEMEHHBIE TUArpaMMbl padOThl OCHOBHBIX ()YHKIIMOHAIBHBIX
3JIEMEHTOB COBPEMEHHOI0 KOMITBIOTEPA;

— PEXMMBI aJpecauru U popMaThl KOMaH/1 MEPCOHATLHOIO KOMITBIOTEPA ¢ CUCTEMOM KOMAH/ X86;

— OCHOBHbIE XapaKTEPUCTUKHU 32-pa3psIHOTO MHKpOMpoleccopa;

— KOHBEHEPHYfO OpraHu3aiuio padoThl MHKpoIpoleccopa s clydas MIeaIbHOIO
KOHBeliepa ¥ KoHBelepa, B paboTe KOTOPOTo BCTPEUAOTCs: KOH(IUKTHI,

~ OCHOBHbBIE PEXHMMBI PabOTBI MyJbTHIIporpaMmHOii DBM, xapaktepuctuku DBM mpu
paboTe B MyJIbTHIIPOIPAMMHOM PEXUME, JUCLUUILIMHBI paciipeieieHHsI PECYPCOB;

— paboTy CHCTEMBI NPEPBIBAHUS KaK ¢ KJIACCHMYCCKOW TOUKHU 3pEHHUS, TaK U IPUMEHHUTENILHO K
COBPEMEHHBIM NIEPCOHATBHBIM KOMIBIOTEPAM;
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— KJIaCCH(HKAIMIO U OCHOBHBIE XapaKTEPUCTHKH NAaMATH; BUIBI aApecallii ¥ CTPYKTYPHYIO
CXEMY I1aMATH;

— OCHOBHBIE PEKMMBI pabOTHI AMSATH; Ha3HAYCHHEe H OCOOCHHOCTH OCTOSIHHON MaMSTH;

— KJIaCCHYECKHE METO/IbI 3allUThl HHPOpPMAUK B KOMIIBIOTEPE H METO/BI, TOAACPKHBAEMbIC
Ha anmnapaTHOM YPOBHE B COBPEMEHHBIX KOMIBIOTEPAX;

ymems:

— COCTaBJISTh JIOTMYECKHE CXEMBl ¢ HCIOJB30BAaHUEM OCHOBHBIX (YHKIMOHAIBHBIX
3JIEMEHTOB KOMITBIOTEPA U CTPOUTH BPEMEHHbBIE THarpaMMbl paboThl;

61a0ems:

— OCHOBHBIMHM IIpMEMaMH M METOAaMM [IOCTPOEHHUs PA3JNMYHBIX Y3JI0B M YCTPOHCTB
KOMITBIOTEPA Ha OCHOBE (hYHKIIHOHANLHBIX 31€MEHTOB.

CBs3¢ ¢ Apyrumu y4eOHbIMH AUCHHILIHHAMM

OcHoBoOlt nns  u3yueHUs Y4YeOHOU JUCIUNIMHBL «ApPXUTEKTypa U MOpOrpaMMHOE
obecrieyeHre KOMIIBIOTEpa» O crenuanbHocTH 6-05-0113-05 «TexHonoruyeckoe obpa3zoBaHUe
(TexHUUYeCKUH TpyJ U HHQpOpMaTHKa)» sBisercs yueOHbl npeameT «MHpopMmaTuka», u3yyaemblid
HpU NoJIy4YeHUH ob11ero 6a30BOro 1 001IEro cpeaHero odpa3oBaHus.
3HaHHA NOJIy4YeHHbIE TpPU H3YUEHUW JHCHUIUIMHBI «APXHUTEKTypa M MPOrpaMMHOE

obecrieyeHHe KOMITBIOTEPa» HEMOCPEACTBEHHO CBS3aHBI C yUeOHBIMH JUCUUIUIMHAMY KOMIIOHEHTa
yupexaeHus o0pa3zoBanus «BeruucnureabHble METOAB! U KOMIIBIOTEPHOE MOJCTUPOBAHHEY, a TAKKE
JAPYTUMH JUCLMIUIMHAMH, IPELyCMOTPEHHBIMU Y4YEOHBIM IUIAHOM IO CHEeluanbHOCTH. M3yueHue
y4eOHON ITHUCUHUIUIMHBI I03BOJISET ATk CTyJeHTaM 0a3y, HEOOXOAUMYIO Uil YCIIECIIHOTO YCBOCHHUS
MaTepHalla EPEUNCIEHHBIX BbllIE Y4eOHbIX JUCUUIUIMH, & TaKkKe [OJYyYUTh 3HaHUsl, He0OXO0IUMbIe
VM B JaNbHEHIIEM AJist YCIIEWHOH paboThl.

®opma noJsyueHusi o6pa3zoBaHuNA — THEBHASIL.

B cooTBeTcTBMH ¢ yueOHBIM M1aHOM TO crienuaibHocTH 6-05-0113-05 «Texnomornueckoe
oOpazoBaHHe (TeXHUUECKHH TPyl H MHOPMATHKa)» Ha U3y4YCHHE YUeOHON JUCIIUILTHHEI OTBOIUTCS:

@opma noJyueHus BbIciiero o0pa3oBaHus JIHEBHAast
Kypc (kypchl) 3
Cemectp 5
Bceero 4acoB 0o JUCUHUILIMHE 108
Bcero ay TMTOpHBIX 4acoB MO JUCHUILIHHE 56
B Tom yncie:

Jlex1uu, 4acoB 28
JlaGopaTopHbIe 3aHATHS, YacOB 28
CamocrosTesbHas pabota, 4acoB 52
Popma IpPOMEKYTOUYHON aTTeCTAlHH 3aueT
TpynoéMKOCTh TUCUHUILIMHEL, 3.€. 3
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COAEPKAHUE YYEBHOI'O MATEPHAJIA

PA3ZZIENT 1. BBEAEHUE

Tema 1.1. Bazoswie npunyunol u s1emeHmol ROCMPOEHUS YUPPOBLIX CUCHEM.

[IpuHIMIT yNpaBlAeHUs CIOXKHOCTBIO CHCTEMBl 4Yepe3 aOCTPaKUMIO. YPOBHH aOCTpaKLHU
SJIEKTPOHHON BBIYUCIIUTENBHON cHCTeMBbL. KOHCTPYKTOpCKas JAMCLMINUIMHA. ba3oBbie NPHHLMIBI
YIIPABIECHUS CIIOJKHOCTBIO CHUCTEMBIL: HEPAPXUYHOCTh, MOAYJILHOCTh KOHCTPYKUMH H DPEryJispHOCTb.
[lonsiTue u npermyiiecTBa UUPPOBOIN aOCTpaKLUU.

Tema 1.2. Cucmemul cuucieHus.

JecsituuHas cucrema CUMC/IeHUs, JIBOUYHA CUCTEMA CUHCIICHHUS, LIECTHA/ILIATEPUYHAs CUCTEMA
cuuciienus. [lousrue 6aiita u nosnybaiita. CiioxeHue IBOMUHBIX YUCE. 3HAK JIBOMYHBIX YUCEIL: MTPSIMOU
KOJi, IOTIOJIHUTENBHBINA Ko, CpaBHEHUE CTOCOOOB IPECTABIEHHS IBOMYHBIX YHCEIL.

Tema 1.3. Jlocuueckue s1emenmol.

Jlornueckuit anement HE, Oydep, nornueckuit snement M, nornveckuit anement MJIH, npyrue
JIOTUYECKHE DIIEMEHTHI C JIByMSI BXOAHBIMH CUTHAIAMH, JIOTHYECKHUE DJIEMEHTHI ¢ KOJIMYECTBOM BXOIOB
OosblIEe ABYX.

Tema 1.4. Illpeocmasneniie 060UYHO20 CUSHANA 6 DNEKMPUYECKOU YenU.

[IpencraBnenue IBOUYHOIO CUTHANIA B SJIEKTPUYECKON LIEH: HANPSDKEHHE [TUTaHU, JIOTHYECKHE
YPOBHH, [IOIyCKAaeMbIE YpPOBHM IIIYMOB, MepelaToyHas Xapakrepucruka. [IpuHumn cratudeckoit
JMCIUILITMHBL.

Tema 1.5. KMOII-mpanzucmopot.

KMOII-Tpan3ucTopsl:  NOJYNPOBOHUKK, AWOABL, KoHaeHcaropbl, n-MOIl- u p-MOII-
TPAH3UCTOPLI, Morudeckuid anemenT HE na KMOII-Tpan3ucropax, apyriue aorudeckue sneMeHTh Ha
KMOII-tpan3ucropax, nepeaarouHblid (poXOAHON) JIOTHYEeCKUi saeMeHT, nceBno-n-MOII-noruka.
loTpebnsiemas MOITHOCTD.

PA3JEJI IT. KOMBMHALIMOHHA A JIOTTUKA

Tema 2.1. Paspabomrxa komMOUHayuOHHOU 102UKU.
ITonatHe xoMOMHALMOHHON cxembl. [IpaBuia KOMOMHAIIMOHHON KOMMO3umuu. Jloruyeckue
(YHKUHMH: TEPMUHOJIOTHSI, TM3BIOHKTHBHAS (hopMa, KOHBIOHKTHBHAA (hopMa.

Tema 2.2. Bynesa anrcebpa.
bynesa anrebpa: axkcuOMbl, TEOpPEMBl OJHOM IEPEMEHHOH, TEOpeMbl € HECKOJIbKHMH
NIePEMEHHBIMH, I0KA3aTEILCTBO TEOPEM OyJIeBOH anreOpbl, yIPOILEHHE TOTHYECKUX Y paBHEHUH.

PA3JIEJT III. PASPABOTKA TTOCJIEJJOBATEJIBHOCTHOM JIOTYKU

Tema 3.1. OcnoGHbie O10KU ROCMPOEHUsL NOCAED0BAMENbHBIX I02UYECKUX CXeM.

3awmenku u Tpurrepel: RS-tpurrep, D-zammenka, D-tpurrep, peructp, Tpurrep ¢ QyHKIued
paspeitieHus, Tpurrep ¢ (yHxuMen cOpoca, pazpaboTka TPUTTEPOB H 3AIUENOK Ha TPAH3UCTOPHOM
YPOBHE, CPABHEHHUE 3aLIEJIOK H TPUITEPOB.

Tema 3.2. Paspabomra cuMXponnbLX 102UYECKUX CXEM.
Heycroiiunsnie CXEMBl, NOHSATHE «TOHOKY (race  condition), CUHXPOHHbIE
NOC/IEN0BATEBHOCTHBIE CXEMbI, CHHXPOHHBIE U aCHHXPOHHBIE CXEMBI.
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PA3JIEJI IV. TU®POBLIE ®@YHKIIMOHAJIBHBIE ¥Y3JIbl

Tema 4.1. Crooicnvie KoMbunayuonHsle u NOCIed06amesbHOCMHbIE QYHKYUOHANbHbLE Y3TTbL.

ApH(MeTHUYECKHE CXEMBI: CJIOKeHHe (I0IycyMMaTop, MOJHBIH CyMMaTop, CymMMarop ¢
PacIpOCTPAHSIOIIMMCSE TIEPEHOCOM, CYMMATOphl C MOCIEAOBATEIBHBIM IIEPEHOCOM, CYMMAaTOphI C
YCKOPEHHBIM IEPEHOCOM, NPedUKCHBIH CyMMaTop), BBIYHUTAHHE, KOMIIAapaToOpbl, apuPMETHKO-
Jorudeckoe yeTporcTBo (AJIY), cxembl cBUra U IMKIIMYECKOTO C/IBUTa, YMHOKEHUE, JEIICHUE.

Tema 4.2. IIpeocmasaenue vucen.

Yricna ¢ pUKCHpOBaHHOI 3alsITON, YMcia ¢ TUaBaroLlel 3ansTo, (IpeICTaBIeHHe TaKUX YUCET,
Kak 0, OECKOHEYHOCTb M HEJNOIyCTUMOE 3HaudeHHe, (opMaThl ¢ OJAMHAPHOW U JBOHHOH TOYHOCTHIO,
OKpYIJIEHHE, CJIOKEHHE YHCET ¢ TJIABAIOILEH 3asaTo).

Tema 4.3. Qyuxyuonanvivle y3/ivl NOCIE008AMENIbHOCMHOUN TOSUKU.
CyeTynKH, CHIBUIOBBIE pErucTpbl (MapalieTbHO-II0CIEI0BATE/IBHBIA  [Ipeodpa3oBaresb,
C/IBUTOBBIA PErHCTP C MapalIeIbHON 3arpy3Koil, CKAaHUPYIOLINE LEOUKH).

Tema 4.4. Mampuyvr navsamu.

OG630p MaTpull MaMsTH: 3alIOMUHAIOLINE JJIEMEHTBI, OpraHU3allisl MaTPULIbl MaMSTH, MOPTHI
naMsAty, TUnbl naMatd. Junamuueckoe O3Y (DRAM). Cratuyeckoe O3Y (SRAM). Perucrpossle
Gainel.  [locTosHHOE — 3allOMMHAIONICE  YCTPOWCTBO. Peanmm3auus  Joruueckux QyHKuuil ¢
UCIIOJIb30BAHUEM MATPHUIL TAMSITU.

Tema 4.5. Mampuyol n0eu4eckux s1emMenmos.
IporpamMmupyemsie Joruyeckue mMarpuilbl. [IporpaMMupyembie Mob30BaTEIeM BEHTHIIBHEIC
Matpullbl. CXeMOTEXHHKA MATPHIL.

PA3JEJT V. APXUTEKTYPA KOMITbIOTEPA

Tema 5.1. A3vix accembaepa.
Muctpykuun. OnepaHzbl: perucTpbl, HabOp pervcTpoB, KOHCTAHTBI W HETMOCPEICTBEHHEIE
OllepaH/Ibl, TAMSTh.

Tema 5.2. Huskoypoesuesoe npoepammuposarie.

[TopaaoK BLIOIHEHUSIM NPOrpaMMBl, aprdMEeTHYECKHE 1 JIOTHYECKUE HHCTPYKIIUK: JJOTHYECKHE
MHCTPYKLHMH, HHCTPYKLHH C/IBHra, MHCTPYKUMHM YMHOXCEHHs. BeTBleHHe mporpamMm: YCIIOBHBIE U
Oe3ycrioBHBIE TIEPEXOAb], YCIOBHBlE olepaTopel (omeparop if, omeparopsr if/else, omeparopsl
switch/case), kb (ukn while, mukin for).

Tema 5.3. Jlobasounvie ceedenus: nopsaook 6atmos, UCKIOYEeHUs, 3HAKOGbIE U Oe33HAK06bLE
apugmemuuecKue UHCMPYKYUY, UHCMPYKYU ¢ niasarouei 3ansmot u cxcamole (16-6umnvle)
UHCMPYKYUU. ,

TTopsinox GaiiToB, MCKIIOUEHHs (PEXKUMBI BBIOJIHEHHS W YPOBHU MPUBHIIETHI, 00pabOTUHKY
HCKTFOUCHMH, HHCTPYKLHUH, CBSI3aHHBIE ¢ HCKIFOUEHHSIMH, TIPOMEXKY TOUHBIHM HTOr). KoManab! 11 yncen
CO 3HaKOM 1 6e3 3HaKa: yMHOXKEHHE U JeJIcHHe, HHCTPYKIus set less than, ycioBHBIM nepexos, 3arpy3ka.
Komanzp! utst paboTsl ¢ YUCIaMH ¢ riaBarolteit 3anstoil. CikaTble HHCTPYKIUH.

PA3JIEJI VI. MUKPOAPXUTEKTYPA

Tema 6.1. Muxpoapxumexmypa npoyeccopa.

ADXATEKTYPHOE COCTOSSHHE M CcHUCTeMa KoMaHA. JIBe B3aUMOJCHCTBYIOIIMX YacTH
MHKPOAPXUTEKTYPbl: TPAKT JAHHLIX H YyCTPOMCTBO ynpaBieHHs. Mukpoapxutektypbl MIPS. Anamms
IIPOU3BOJIUTEILHOCTH.




Tema 6.2. Oonomakmublil npoyeccop.
OAHOTaKTHBIA TPaKT JaHHbIX: BEIOOPKA KOMaH/bl U3 IaMATH, YTCHUE OIIepaH/ia U3 pEruCTPOBOrO

(aiina, 3HaKOBOE PACHIMPEHHUE HETOCPEICTBEHHOTO OTIEpaH/ia, BBIYACICHHE aipeca IaHHBIX B I1aMSATH,
3alliCh B PETUCTPOBBIH (aiis, onpe/esieHue aapeca cieayolei KOMaHIbl, 3alHCh KOMaH 108 SW JaHHBIX
B I1aMsATh, U3MEHEHMS B TPaKTe JAHHBIX JJIS MOACPKKUA KoMaH/ Tina R, H3MeHenus B TpaKre JaHHBIX
VIS TIOJICPIKKH KOMaHE! beq.

Tema 6.3. Mnoeomaxkmmnuiii npoyeccop. :

MHOroTakTHbII TpakKT JAaHHBIX: 00Ias HaMsITh KOMaH 1 JI@HHBIX U XpaHsILIHE apXUTEKTYpHOE
COCTOSIHME 2JIEMEHTHI, BBIOOpPKA KOMaH/bl M3 MaMsTH, YTEHHE ONepaHja U3 perucTpoporo ¢aiina,
3HaKOBOE paclIMpeHHe HEMOCPEICTBEHHOIO ONepaHia, CIOXeHHWe 0a30BOro aapeca U CMELICHU,
3arpy3Ka JaHHBIX W3 MaMsTH, 3a0KCh JaHHBIX B PETHUCTPOBLIM (hailsl, yBelnueHue cueTyuKa KOMaH/,
H3MCHCHHA B TpPAKTC MNAHHLIX [JIA4 MOAACPIKKH KOMAaH/bl SW, I/I3MCHCHH}I B TPAKTC [JAaHHBIX JJIs
NONJEPIKKM KOMaH/J THIa R, W3MeHeHHs B TpakTe NaHHbIX /Ul IOJJICPKKM KOMaHIbl beq.
MHoroTakTHOE YCTPOHCTBO YyIpaBiCHUS. 3aKOHYEHHbIH MHOroTakTHbI mnpoueccop MIPS. Ilytu
JBWKCHUS JIaHHBIX Ha 3Tare BhIOOpKU KoMmaHzbl. [lyTn nBHIKEHHsl JaHHBIX Ha arTane Aemmdpanuu
xoMaHbl. [y TH 1BMYKEHHMS TaHHBIX TIPU BBIYUCIICHUH a/ipeca. JTarlbl YTeHUs JaHHBIX W3 MaMATH. JTall
3allMCHy B NaMsATh JaHHBIX. DTalbl BLIYUCIIEHUS Pe3yIbTaTOB KOMan/J TUIla R.

Tema 6.4. Kouseitepuuii npoyeccop.

Konseliepubiit  nponeccop. Bpemennast aumarpamMma OJHOTAKTHOTO W KOHBEMEPHOIrO
npoueccopoB. AOCTpaKTHOE Ipe/ICTaBlieHne padoTaroluero Koupeepa. KoHBeliepHbIil TpakT NaHHBIX -
OJIHOTAKTHBIA W KOHBEHEPHBIN TPaKThl naHHbIX. KoHBeHepHOe yCTpOoNCTBO ynpanieHus. KoHGIUKTEL:
KOH(IMKTBl B KOHBeliepe, paspellieHHe KOH(DIMKTOB MepechUTKOM uepe3 Oaifliac, pasperieHue
KOHQJMKTOB JaHHBIX TPHOCTAHOBKAaMHM KOHBeliepa, paspellicHHe KOH(IMKTOB  YIIpaBJeHus.
Jlononuurenbuple  KoMaHJbl. AHaimm3 npousBoautenabHocTH: CPI  koHBeitepHOro mnporeccopa,
CPaBHEHUE IPOU3BOANUTEIIBHOCTH MPOLIECCOPOB.

Tema 6.5. YViywwennsie mukpoapxumexmypot.

YilydllleHHble  MHUKPOApXMTEKTYpbl. JmuHHbie KoHBedepsl [Ipenckasanue  yCIOBHBIX
nepexofoB.  CynepckansipHblif  [pOLECCOP:  TPAKT — JAaHHBIX  CYMEPCKAISPHOTO  [POLECCopa,
CylepcKanipHbii KoHBeliep. Ilpoueccop ¢ BHeodepelHbIM BBINOJHEHWEM KoMaH. BHeouepemmoe
BBIITOJTHEHHE KOMAH/ ¢ NEPEMMEHOBAHUEM PErucTpoB. OJMHOYHBIN TIOTOK KOMaH[, MHOKECTBEHHBIH
NOTOK JIaHHBIX (single instruction multiple data, SIMD). Mnoronorousocts. CHMMETPUYHBIE
MYJIBTHIIPOLIECCOPBI. | 'eTeporeHHbIe MyJIbTHITPOIIECCOPI.
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JHeBHasi ¢opma noJy4yeHHust Bbiciiero o0pa3oBaHHus
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Tema 1.1. DBazosvie npunyunel u s1eMeHmbl NOCMPOCHUL YUDPOEHIX
cucmem,
[TpuHUMIT ynpaBieHUs CII0XKHOCTBIO CUCTEMBI Yepe3 abCTpakLuioo. Y POBHU
abCcTpaKUMM 3N1EKTPOHHON BBIUMCIIMTENLHON cHCTeMbl. KoHeTpykTopekas Ocw. awr.: [1], [2],
JUCUMIUIMHA. bazoBble NpPUHUMITBL YIPaBAeHHs CIAOKHOCTBIO CHCTEMBL: [3],[4]
4]
1 MEPAPXHYHOCTb, MOJYJILHOCTb KOHCTPYKUMH M perynspHocThb. [ToHsTHe u Brmm-omnpoc
npevMyinecTra LMQPOROH adCTPaKiMH. Jlon. aur.: [1], [2],
Tema 1.2. Cucmemul cuucaenus. (3]
JecaTv4Hasd cHCTEMa CYMCJIGHMs, JBOMYHAS CHCTEMA CYUHCIIEHMS,
IIECTHAALATEPUUHAs cucTeMa cuucieHus. [loHsTue Oaiita u nonybaiira.
CnoxeHne NBOMYHBIX uMcel. 3HAK [BOMYHBIX 4YMCes: MpsAMOH Kof,
JONONHUTENBHBIA KoA. CpaBHeHHE CocoOOB MpeACcTaBICHUS ABOHUYHBIX
HHCE.
JlabopaTtopHas paGora Nel 2 3amura oTYeTa Mo
enmpanvuble U 6HeutHue ycmpoticmea ITK. Mertoauueckue nabopaTOopHOH
) p yemp
. yKa3aHHus paborte
HzyueHne GyHKLHOHANBLHOIO B3aUMOACHCTBHMS LIEHTPAIBLHBIX M BHELIHUX Ne 1
'YCTPOHCTB KOMMBIOTEPA M UX XapaKTEPHUCTHK. -




Jlexnusa Ne 2
Tema 1.3. Jloeuueckue snemenmei.

Jlornueckui anement HE, Oydep, noruueckuit snement U, normueckuii
snement HWJIM, npyrue noruueckue s7eMEHTbl € ABYMsI BXOJHBIMH
CUTHA/IaMH, JTOTUYECKHE DAEMEHTBI C KOJIMYECTBOM BXO/IOB OOJiblie IBYX.

Tema 1.4. IIpeocmasaenue 060UHOLO CUSHATA @ SNEKMPUYECKOU YenU.

Hpe,HCTaBJ'leHl/le JBOWYHOI0O CUrHania B 3HCKTqueCKOﬁ HUENU. Hanps>KEHUE
NUTaHHA, JTOTHYECKHE YPOBHHU, JONYCKAEMbIC YPOBHHU LHYMOB, MnepejaTouHas
XapaKTEepUCTHKA. HpHHLlMI'l CTaTUYECKON AWCLMITINHBI.

Tema 1.5. KMOII-mpansucmopui.

KMOII-TpaH3ucTOpbl: NONYNPOBOAHHUKH, AKOIbI, KOHAEHCaTopbl, n-MOII-
U p-MOIl-tpansucropsl, noruveckuit snement HE wna KMOII-
TpaH3ucTOpax, Apyrue jornyeckue snementsl Ha KMOITI-Tpan3ucropax,
TiepeAaToOUHbIH (POXOAHON ) Toruyeckui annemMenT, ncesao-n-MOII-noruxa.
[MoTpebasieMas MOUIHOCTb.

OcH. aut.: [1], [2],
[31.14).

Hon. nut.: [1], [2],
[3].

*KoHTponbHoe
TecTupoBaHme Nel

JlaGopaTtopHas paGora Ne2
Cucmembi cyucireHus.

3almra oT4yeTa no

Metoauueckue nabopaTopHOH
[ToBTOPUTL M 3aKpenuTb 3HaHUA MO CrocobaM NpeAcTaBleHWs uuced B yKazaHus padote
MO3ULIMOHHBIX CHUCTEMAX CUHCJIEHMs, MEPeBOIdY 4YMCed M3 JeCATHYHOM Ne 2
CUCTEMbI CUUCIICHHS B JIIOOYIO ApYTYIO 1 00paTHO.
Pazpen 2. KomonHauuonnas Joruka
Jlexuusa Ne 3
Tema 2.1. Pazpabomxka KOMOUHAYUOHHOU TO2UKU.
[Tonatne  komOuHauMOHHOH  cxembl. [lpaBuia  KOMOMHAaUHMOHHOM Ocn. qur.: (1], [2],
: 31,141
komnosuuuu. Jlorudeckue QYHKUMH: TEPMUHOJOIHS, IW3bIOHKTHBHAS [31.[4] *KOHTpOJIbHOE

dopma, KOHBIOHKTHBHaA opMa.
Tema 2.2. Bynega ancetpa.

bynesa anrebpa: axkcuoMbl, T€OpeMbl OJHOM NepeMeHHOM, TeopeMbi ¢
HECKOJILKHUMH [IEPEMEHHBIMH, 0Ka3aTesIbCcTBO TeOpeM OylieBoil anredpsl,
YNPOLIEHHE JIOTHYECKHX YPaBHEHHIA.

Hon. nut.: [1], [2],
[3].

TecTUpoBaHue No2
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2 7 8
JlaGopatopnas paGora Ne3
3amuTa oT4YeTa NO
Mawunnvie k00w o
Mertoauueckue nabopatopHoi
M3yunTe OCHOBbI MAlUMHHOW apu(METHKH, NpeacTaBleHHs 4Yucell B yKazaHus padorte
npaMoM, OOpaTHOM M JONOJHHUTENBHOM KOJaX W apuMeTHUECKHUX Ne 3

ornepaurii HaJl HUMHU.

Paszgen 3. PazpaboTka nocienoBaTe/ibHOCTHOM JIOTHKH

Jleknusa Ne 4

Tewa 3.1. OcnosHbie 610KU ROCIPOEHUS NOCACO0BAMEILHBIX 102UYECKUX
cxem.

3awenkn u tpurrepsl: RS-tpurrep, D-3awenka, D-tpurrep, peructp,
Tpurrep ¢ QyHKUMeH paspewieHusi, Tpurrep c¢ dyHkimeir cbpoca,
pa3paboTka TPUITEpPOB M 3aLUEJIOK HA TPAH3UCTOPHOM YPOBHE, CPaBHEHHE
3aLIeNOK U TPUITEpOB.

Tema 3.2. Paspabomka CUHXPOHNBIX N102UYECKUX CXEM.

HeycTolumnBbie cxembl, MOHATHE «rOHOK» (race condition), CHHXpOHHbIE
NOC/EeA0BaTEILHOCTHBIE CXEMbl, CHHXPOHHbBIE H AaCHHXPOHHbIE CXEMBbI.

OcH. nut.: [1], [2],
[31.[4].

Jon. nur.: [1], [2],
[31.

baun-onpoc
*KonTponbsHoe
TEeCTUPOBaHUE
No3

JIaGopaTopuas pabora Ned
ITocmpoenue nocuyeckux cxem.

OcBouTh  aJIrOpuT™M NOCTPOCHMA TaOIML, WCTHHHOCTH JUISL JIOTHYECKHX
(GyHKUMH;  HAyuMTbCS  ONpEAeNsITH M AHAIM3MPOBATb  (DYHKLMM
NPOBOMMOCTH NEPEKIIOYATENbHBIX CXEM.

MeTtoauueckue
yKa3zaHus

3aluTa oT4yeTa no
JadopaTopHoi
pabote
Ne 4

Paznen 4. Hudposble pyHKUHOHANBHBIE Y3J1bI

Jlexnusa Ne §

Tema 4.1. Cuooicnvie KOMOUHQYUOHHBIE U HOCICOVEAMENbHOCHIHBIC
yuxyuonanvrvle y3uwi.

ApudmeTnueckue cXembl: cioenKe (MOayCyMMaTop, NOJHbIA CyMMaTop,
CYMMarop ¢  paclOpOCTPaHSIOIUMMCS — TMEPeHOCOM,  CYyMMAaTopbl ¢
N0CJIE0BATENLHBIM NIEPEHOCOM, CYMMATOPbl ¢ YCKOPEHHBIM TEPEHOCOM,
npeuKCHBIH  CyMMartop), BbIYMTaHHe, KOMITAPATOpbl, apHPMETHKO-
noryueckoe ycrpoilcteo (AJIY), cxeMbl CIBUra ¥ LMKIMYECKOrO CABWra,
YMHOXEHHE, [eJIeHUe.
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1 2 3 7 8
2 .
Tema 4.2. Illpedcmasnenue yucen. OcHh. nut.: [1], [2],
i n o - 31,[4]. *
Yucna ¢ ¢UKCUpOBaHHOI 3amsAToM, uMcia ¢ MJaBaoUied 3ansTod, (31141 Konmponsnan
0
(mpencrapneHue TakuX uuces, kKak 0, GECKOHEHYHOCTb M HENOIMyCTHMOE Jon. nwr.: 11, [2] padoma Nel
3Ha4yeHHe, PopMaThl C ONMHAPHOW W IABOWHOM TOUYHOCTBIO, OKPYIJIEHHUE, ' [3] Sl
CIIOKEHHE YHCE C MIABANILEH 3anATOH). )
JlabopaTopHasi pabota Ne5
3 d0i viod £l . 3almuTa oT4ETA MO
HAKOMCHIGO CO CPedoll MOOeAUPOBaHUn nekmpoHnbix cxem Electronics v
Workbench Meroaunueckue nabopaTopHo#
10 orkbench. pabote
yKazaHus
3HAaKOMCTBO CO CPe/IoH U U3yUeHHE OCHOBHBIX BO3MOKHOCTEH U rpaBus Ne 5
pabotet B nporpamme Electronics Workbench.
Jlexuns Ne 6 2
- OcH. aut.: [1], [2
Tema 4.3. Qynxyuonanvivie Y3l NOCIEO0BAMENbHOCHIHON TO2UKU, 311 4[] 1. 121,
,[4].
11 | Cuerumkn, cOBUIOBblE perucTphbl  (MApanie/bHO-NOCAEA0BATENbHBIE baunn-onpoc
npeobpazoBaTenb, CIABHUIOBBIL perucTp ¢ MapaiieibHON 3arpys3koi, Jon. nut.: [1], [2],
CKaHUPYIOLIHE LIETIOUKH). [31].
JIaGopaTopnas pabora Neb6
. . 3amyra OT4eTa 1o
3nakomemeo co cpedoti Modeaupoganus 3nexmponnsix cxem Electronics naGopaTopHoit
Workbench MeTtoanueckue
12 orkbench. pabore
: yKazaHus
3HaKOMCTBO CO Cpeloil U U3yYeHHe OCHOBHBIX BO3MOXHOCTEN M MpaBHII Ne 6
pabotsi B nporpamme Electronics Workbench.
Jlekuus Ne 7 2
Tema 4.4. Mampuyv namsmu.
O630p MaTpull naMsaTH: 3aNOMMHAIOUIME BJIEMEHThI, OpraHU3alMsA
MaTPHLbl NaMATH, HOPTHI MAMATH, THMbI namaTd. J{unamuueckoe O3Y Och. JE;?[-4[]1]’ (2],
DRAM). Cratnueckoe O3Y (SRAM). Peructposbie daiiibl. [TocTosHHOE L7
13 ( ) ( ) P b biui-ornpoc

3anoMHHaollee  ycTpoicTBo. Peanuzaums joruueckux QyHKUMHA C
HCITOB30BaHHEM MATPHILL MAMSATH.

Tema 4.5. Mampuyer no2uneckux snemeHmos.

IIporpammupyeMeie  jorudeckhHe  Marpuupl.  IIporpammupyemble
110J1b30BaTe1EM BEHTWIbHbBIE MATPHIbL. CXeMOTEXHHKA MaTpPHIL.

Hon. nut.: [1], [2],
{3].
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8

14

JIabopaTopHas pabora Ne7
Mooenuposanue npocmeniuiux 102UMECKUX CXEM.

MoaenupoBanue norudeckux GyHKUMHE [pi NOMOLIHM JIOTHYECKHX
3JIEMEHTOB B CpeJle MOJIC/IMPOBAHUS 3NeKTPOHHBIX cxeM Electronics
Workbench.

MeTtoanyeckue
yKazaHus

3ammra oTyeTa
o jJadopaTopHOi
paborte
Ne 7

Pazaen 5. Apxurektypa KoMnbioTepa

15

Jlexuus Ne 8
Tema 5.1. Hzeix accembuepa.

MucTpykumn. Onepanfbl: perucTpsl, HabOp pPerucTpoB, KOHCTaHTbE M
HEeNoCpeACTBEHHbIC ONIEPaH/1bl, NAMSITh.

Tewa 5.2, Huskoyposresoe npocpammupoganue.
4

IlopsaaoK BLINOJIHEHUAM TPOrpamMmbl, apudMeTHuecKkHe U JOrHUYeCKHE
MHCTPYKLMH: JIOMHYECKHE UHCTPYKLIMH, HHCTPYKUMH CABUra, HHCTPYKINH
yYMHOXEHHA. BeTBieHue nporpamm: ycioBHble 1 GE3yCNOBHBIE MEPEXO/IHI,
ychoBHble onepatopsl (oneparop if, oneparopst if/else, onepatopsl
switch/case), umkabl (uukin while, upkn for).

OcH. nut.: [1], [2],
[3L.[4].

Hon. nur.: [1], [2],
[3].

bnuu-ornpoc

bavu-onpoc

16

JlaGopatopuasi pabora Ne8
Mooenuposanue npocmeriuiix 102u4ecKux cxem.

MouaennpoBaHnue J0rM4eckuX GyHKIMEA NPYU MOMOIIH JOMMUECKNX
3JIEMEHTOB B Cpelle MOJICNHPOBAHHS BNIeKTPOHHbIX cxeM Electronics
Workbench.

Mertoanuyeckue
yKazaHusl

3amMra oT4eTa
no nabopaTtopHon
pabore
Ne 8

17

Jexkmna Ne9

Tema 5.3. [Hobasounvie ceedenus: Nopsaook 6aumos, UCKIIOYEHUs,
3HAKOBbIC U De33HAKOBbIC apuhMemuyecKue UHCMPYKYUU, UHCMPYKYUU C
naagaioujen 3anamon u coicamuie (16-6umnvie) uHcmpyKyuu.

Iopsanok 0OaiftoB, ucKkmoUYeHUss (PEXUMbI BBIMONHEHUS M YPOBHM
NpuBUNEruil, oOpabOTUUKK UCKIHOYEHHHM, MHCTPYKLMHK, CBS3aHHBIE C
UCKJIIOUEHHAMH, NPOMEXKYTOUHBIH WTor). KomaHael Anst uMcen co 3Hakom
v 6e3 3HaKa: YMHOXKEHHE U JieJieHHe, MHCTPYKuus set less than, ycnoBHbiii
nepexoj, 3arpyska. Komanapl ans pabGoThl ¢ 4ydciaMHd ¢ [UlaBaroLiei
3anaToil. CkaTble HHCTPYKLIWH.

OcH. nwut.: [1], [2],
[31.[4].

Hon. nur.: [1], {2],
[3].

bimu-onpoc
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1 2 3 4 7 8

JlaGoparopuas paGora Ne9 2
patop P 3amMTa oT4yera
Mooeau HUE KOMOUHAYUOHHBIX YCHPDOTICIE. I

s posa bunayu yempoiic MeTonuueckHe o nabopatopHoi
Hsyuenne dopm npencrapnenus uucen B UUPPOBLIX YCTPOHCTBAX M yKa3aHus pabote
MCCNEI0BAHUE  CXEM  KOMOMHALUMOHHBIX UMGBPOBBIX  YCTPOHUCTE — Ne 9
AeWH(PPaTOpOB, MYJIBTHIIIEKCOPOB U CYMMATOPOB.

Pa3zgen 6. Mukpoapxurexrypa. 12 | 10
Jlekuust Nel0 2
OcH. nurt.: [1], [2]
Tema 6.1. Muxkpoapxumexmypa npoyeccopa. 131 4[] }12], *KoHTpoapHOE
4]

19 | ApxuTeKTypHOE COCTOSIHUE M CHCTeMa KoMaH L. JIBe B3auMO e HCTBYIOLLMX TCCTI/IprOBaHI/Ie
YacTH MMKPOApXHTEKTYPbl: TPAaKT AAHHbIX W YCTPOWHCTBO YMpaBfeHUS. Jon. nurt.: [1], [2], Ned
Mukpoapxurextypbl MIPS. AHanus npom3BoaHTENbHOCTH. [3].

Jlaboparopuas paGora Nel0 2
Mooenuposanue KomoOuHAYUOHHBIX YCHIPOTCME. 3am2Ta OquTa“
o J1adopaTopHOH

20 | Usyuenne ¢opM npeacraBneHus uucen B UHPPOBBIX YCTPOMCTBAX M MeToauueckue paGoTe
MCCIIENIOBAHUE  CXeM  KOMOMHALMOHHBIX  UM(POBbLIX  YCTPOHCTE — yKasaHus Ne 10
AewnpaTopoB, MYJIBTHIIIEKCOPOB W CYMMAaTOPOB. -

Jlexnus Nell 2

Tema 6.2. Oonomaxmuwiti npoyeccop.

OAHOTaKTHBIA TpPaKT AaHHBIX: BBIOOPKA KOMaHMAbI M3 MaMATH, UYTEHHE OcH. nur.: [1], [2],

onepanaa M3 perucrpoporo  (aiina,  3HaKOBOe  pacUIMpPEeHHE [31.[4). *Konmponsuasn

21 | HEMOCPENCTBEHHOI'O ONlEpaHia, BHIYMCIICHUE alipeca /JaHHbIX B MaMATH, padoma Ne2
3anMch B perucTpoBbli daiin, onpenenenve aapeca ciaeayrowmeil KOMaHIbl, Hom. nur.: [1], [2],
3aNHCh KOMaHI0M SW NaHHbIX B [IaMATb, U3BMEHEHUs B TPAKTE JAHHBIX IS [3].

NOJUIEPXKKH KOMaH]1 THNA R, u3MeHeHus B TpakTe JaHHBIX AJIS NOIEPIKKH

KOMaH/Ibl beq.

JlabopaTopuas paGora Nell 2 3amuTa OTHYETa 110
Mooenuposanue mpuzzepos u pecucmpos. MeToauuecKme nabopaTopHoi

22 KABAHIS pabote
[TppoGpeTeHune MpaKkTHYECKUX HABBIKOB MOCTPOEHHA M MCCIIEROBaHMA y Ne 11

Pa3IMYHBIX THIIOB TPUITEPOB U PETHCTPOB.
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23

Jlekums Nel2
Tema 6.3. Muoeomaxmuwiii npoyeccop.

MHoOTroTaKkTHbBI# TpakT AaHHBIX: O0LAS MamATh KOMaHA W JaHHBIX M
XPpaHsAUINE apXUTEKTYPHOE COCTOSIHUE 3JIEMEHThI, BbIOOpKAa KOMaHabl U3
NaMATH, YTEHHUE ONepaHia U3 perucTpoBoro daiina, 3HaKOBOe paclllupPeHUe
HEMOCPEACTBEHHOIO ONEpaHaa, cnoXkeHne 6azoBOro aapeca M cCMEUIeHMs,
3arpy3ka JaHHbIX W3 TaMATH, 3alACb JaHHBIX B PErMCTPOBBIA (aiin,
YBETHYEHHE CYECTYMKA KOMaHA, H3MEHEHHS B TpakTe AaHHKIX [
NOAJEPKKH KOMaHabl SW, M3MeHeHUs B TpakTe JNaHHbIX Uil NOAAEPHKKH
KoMaHz Tina R, W3MeHeHHs B TpakTe AaHHBIX ANS NMOJACPKKH KOMaHIbI
beq. MHoroTtakTHOE ycTpoHcTBO yripasnenus. [1yTh ABHKEHHS AaHHBIX Ha
aTane BpIOOpKH koMaHabl. [1yTu ABHKEHUsS NaHHbIX HA Tane aeundpaivn
KomaHabl. [lyTH ABMAKEHMS! JaHHBIX TIPU BBIYUCACHWH ajJpeca. Jrtansl
YTeHMS NaHHBIX M3 NaMATH. DTan 3anucH B NamsaTb AAaHHBIX. OTallbl
BBIYHCIIEHHS PE3YNIbTATOB KOMaHA Tura R.

OcHu. nut.: [1], [2],
[3L[4].

Hon. aut.: [1], [2],
[3].

bimu-onpoc

24

JlabopaTopnas padora Nel2
Mooenuposanue mpueeepos u pecucmpos.

Hpn06peTeHne [PAKTHHECKHX HABBIKOB INOCTPOECHHUA U UCCIICN0BAHKA
Pa3/IMMHBIX THIIOB TPUITEPOB K PETUCTPOB.

Metoaunyeckue
yKazaHUs

3aiuMTa oTuHEeTa 110
nabopaTopHoii
paGote
No 12

25

Jexnnsg Nel13
Tema 6.4. Konseiiepuwiii npoyeccop.

Konseiiepublii  nmpoueccop. BpemeHHas auarpamMma OJHOTAKTHOrO M
KOHBEHEPHOro npoleccopoB. AGCTpakTHOE NpecTaR/ieHue paboTarolero
xonseiepa. KouselepHbll TpakT AJaHHBIX ~ OJIHOTAKTHBIA U KOHBEHEPHBIH
TpakThl AaHHbIX. KoHBelepHoe ycrpoiicTBo ynpaeneHus. KondaukTsi:
KOH(IMKTB! B KOHBeHepe, paspenieHHe KOH(IMKTOB MepecbUIKOH uepes
Oaiinac, paspelierue KOH(GAMKTOB AaHHBIX MPUOCTAHOBKAMH KOHBeHepa,
paspelieHde KOHGQNUKTOB ympaeieHus. JlonmoaHUTENbHbIE KOMaH/BI.
Axanus  npoussoauTensHoctd:  CPI  koHBeiepHoro  mpoueccopa,
CpaBHEHUE NMPOU3BOAUTEILHOCTH NPOLECCOPOB.

OcHh. nur.: [1], [2],
[31.[4].

Hon. nur.: [1], [2],
[3].

*KoHTpoabsHOe
TECTUPOBAHUE
Ne5
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1 2 3 4 7 8
26 | Jlaboparopuas paGora Nel3 2
Modenuposanue cuemuuxos umMnyibcos. 3awuTa OTHeTa 1o
Metonuveckue nabopaTopHo#
HsyueHne cTpykTypbl M ucclenoBaHHe pabOThl CYMMHPYIOLIMX H yKa3aHmA paboTe
BLIUMTAIOIIMX  JBOMYHBIX CHETYMKOB, a TaKXKe CUETYMKOB ¢ Ne 13
K03 dHLHEHTOM NepecyeTa, OTIIMYHBLIM OT 2",
27 | Jlekuns Neld 2
Tema 6.5. Vayuutennvie Muxpoapxumexmypol.
YyulieHHble MUKPOApXUTEKTYpbl. JnuHHbIe KoHBelepsl. [Ipenckazanue Ocu. awr.: [1], [2]
5 .. [1], [2],
yenoBHbIX nepexonos. CynepckanspHblii Mpoueccop: TPaKT daHHBbIX [3],[4]
o . 4]
CYNEPCKagpHOro rnpoueccopa, cynepckanspHblii konseiep. [1poueccop ¢ Bimi-ompoc
BHEOUEPEIHBIM  BBINIOJIHEHHEM KOMaHA. BHeouepenHoe BLIMONHEHUE Ton. awr.: [1], [2]
o .nwurt.: [1], [2],
KOMaHA C NEepPeUMEHOBaHHEM perucTpoB. OAMHOUYHBLIA NOTOK KOMAaHI, [3)
MHOXECTBEHHbIH MOTOK JaHHbIX (single instruction multiple data, SIMD).
Muoronotoynocts. CHMMETPUUHBIE MYJILTHNPOLIECCOPBI. ['eTeporeHHbie
MYJAbTHIPOUECCOPHI.
28 | Jlabopatopnas paGora Neld 2
Mooenuposanue cuemuuxos uMnyabcos. 3awmmra oT4eTa N0
Metoauueckue nadopaTopHo#
Hsyuenne cTpykTypsl M HccnemoBaHue paGoThbl CYMMHPYIOWIHX W yKazaHus paGoTe
BBIYMTAIOIIMX  ABOMYHBIX CHETYHKOB, a TakKke CUETYHKOB ¢ No 14
KO3pPHULUUEHTOM niepecyeTa, OTIUUHBIM OT 2",
Bcero (56 uacoB) 28 | 28

* MEPOIIPUATHSA TEKYIIEI'O KOHTPOJISA
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NEPEYEHD JJABOPATOPHbIX 3AHSTUIA

JlabopaTtopuasn padora Nel. [Jenmpanvneie u eneuiitue yempovicmea 11K

U3yuyenue (GYHKIHOHAIBHOIO B3aUMOJEHCTBHS LEHTPAILHBLIX M BHEUIHUX YCTPOHCTB
KOMIIBIOTEPA U UX XaPaKTEPUCTHUK.

JlabopaTopnas padora Ne2. Cucmemol cuucaenus.

[ToBropuTh M 3aKpenuTh 3HAHMS [0 CHoco0aM MPEACTABACHUS YHCEN B IO3ULMOHHBIX
CHCTEMAX CUMC/ICHUsI, IEPEBOJLY YHCEN U3 ICCATUYHOM CHCTEMbI CUHCIICHUS B JTIOOYIO IPYTyIO
u obpatHo.

Jlaboparopuast padora Ne3. Mawunueie koowt.

I/ISy‘-II/ITI) OCHOBBI MAalllMHHOMN apudmemku, NpeaACTaBJCHNA YHUCEJl B NPAMOM, O6paTHOM H
JONNOJIHUTCIIBHOM KOJaXxX 1 apl/l(bMeTH‘I€CKI/IX onepauuﬁ HaJl HUMH.

Jlaboparopuan padora Ned. [Jlocmpoenue nocuveckux cxem.

OcBoHTh AJITOPUTM TTOCTPOCHUA TaOIWL HCTHHHOCTH IS JIOTHYECKHX Q)yHKHHﬁ, HAY4YHTBCA
OnpeAciisiTb H aHAJIM3UPOBATh (bYHKLII/II/I IIPOBOAMMOCTH MEPEKITIOYATCIIBHBIX CXCM.

JlabopaTtopuas padora NeS. 3naxomcmeo co cpedoit mMooenuposanusi INeKMPOHHBIX CXEM
Electronics Workbench.

3HAKOMCTBO €O CPE/ION U W3Y4YeHHE OCHOBHBIX BO3MOXKHOCTEH U IpaBuJj1 pabOThl B TporpaMmme
Electronics Workbench.

JIabopaTopnan padota Ne6. 3naxomcmeo co cpedoti MOOenUpOBAHUs INEKMPOHHBIX CXeM
Electronics Workbench.

3HAKOMCTBO €O CPEJIOH U U3yUeHHEe OCHOBHBIX BO3ZMOXHOCTEH M TIpaBMII paboThI B pOrpaMmMe
Electronics Workbench.

JlabopaTopnas pabora Ne7. Mooenuposanue npocmetiuiux 102U4eCKux cxem.

MogenupoBanue jorudeckuX (QyHKUMA NP NOMOIIM JOFHYECKMX JJIEMEHTOB B Cpejie
MOJIeNIMpOBaHus 2JIeKTpOHHbIX cxeM Electronics Workbench.

JIabopaTopnas padora Ne8. Mooeuuposanue npocmetiuiux 102uveckux cxem.

MogenupoBanue jorudeckux (QyHKUMH OpPU IOMOIIM JIOTMYECKHX DJJEMEHTOB B Cpelie
MOJIEIMPOBaHus 3EKTPoHHBIX cxeM Electronics Workbench.

Jlabopatopuana pabora Ne9. Mooeauposanue kombunayuonHvLx yempoiicm.

Nsyuenne Gopm npeactapneHust umcest B HHPPOBBIX YCTPOHCTBAX M HMCCHENOBAHHE CXEM
KOMOMHAILMOHHBIX LU POBBIX yCTPOHCTB — e paTopoB, MyTBTHILICKCOPOB U CYMMAaTOPOB.

Jlaboparopnas padora Nel0. Modenuposanue KomounayuonHvix yecmpoiicms.

Usyuenne ¢opm 1pejacTaBaeHHs] Yncell B MU(PPOBBIX YCTPOHCTBAX M HCCIIENOBAHHE CXEM
KOMOMHAMOHHBIX LU(PPOBLIX YCTPOHCTB -~ AEIN(PATOPOB, MYJIbTUIIEKCOPOB H CYyMMATOPOB.

Jlaboparopuas pabora Nell. Mooenuposanue mpuzzepos u pecucmpos.

[IpuobpeTenne NpakTHUECKNX HABBIKOB MOCTPOCHMS U HCCICHOBAHUS Pa3MYHBIX THIIOB
TPUTTEPOB U PETUCTPOB.

Jlaboparopnan pabora Nel2. Mooenruposanue mpuecepos u pecucmpos.

HpI/IO6pCT€HI/Ie MPAKTUYCCKUX HABBIKOB MOCTPOCHUA W HCCICHOBAHMUS PA3JIUYHBIX THIIOB
TPHUITEPOB U PETUCTPOB.
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JlabopaTopnas padora Nel3. Mooeruposanue cuemyuxos umnyivCos.

W3ydenue cTpyKTyphl B HccieoBaHue padoThl CYMMUPYIONIMX U BBIYMTAIOMIMX JBOUUHBIX
CUETUHKOB, a TaAKXe CHCTUHUKOB C KOBq)(bHHHGHTOM nepecHeTa, OTJIUYHBIM OT 2"

JlabopaTopnasn padora Neld. Mooeiuposanue cuemyuxo8 umMnyibcos.

M3yueHne cTpyKTypbl B Hcclie/oBaHUE paboThl CyMMUPYIOIIUX U BBIYUTAIONIMX JIBOMYHBIX
CYETYMKOB, a TAKXKE CUECTUUKOB € KOIPPULHUEHTOM MTepecyeTa, OTINYHBIM OT 2",




~

8.
9.
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IMMEPEYEHb TEM PE®EPATOB

Hctopus pa3BUTHS BBIYUCTUTENBHON TEXHUKH.

N3ob6petenus noa pykosoactsom MOCM C.A. Jlebenena.

Anal ThIOpUHT U €10 KOHIEeTIHSA a0CTPaKTHOU BLIMUCIUTENBHON MAIIMHBL.
DBOJIFOLUS BBIYHCIUTEILHBIX CUCTEM.

IIporniecc u ocobennoctu o6padborkn uHpopMmarnu B DBM.

1835-1900-e: mepBeie mporpaMMupyeMble MailHHBL.

Hzo6perenne komannoii naxxenepoB IBM Bo riase ¢ AsnanoM Hlyraprom «ruGkoro auckay,

HO3BOJIAIOILEr0 OOMEHUBATHCS TAHHBIMU MEX/1y Pa3IMUHBIMU KOMIIBIOTEPAMH.
Intel 1103, nepBbIil YNN MaMATH AMHAMMYECKOTO JOCTYIIA.

ITepseiii pazpaboTanHblii [ pefic XonmepoM KOMIBIOTEPHBIH sA3bIK, H3BeCTHBIA kKak COBOL.

10. «Acorn» — repBblif NepCOHATBHBIN KOMITBIOTEP IBM.

11. IInoHeps! cOBETCKOH KHOEPHETHKH.




10.

Il
12
13

15

17.

18.

19.
20.

21

22.
23.
24.

25.

20

IEPEYEHDb BOITPOCOB /iJIs1 HPOBEJAEHUS 3AYETA

Kakoe cocrostHue UMeeT BBIXOJ 7 TPEXXOJ0BOro JeluppaTopa ¢ HHBEPCHBIMH BBIXOJAMH,
€CJIM COCTOSIHUE €70 BX0/10B paBHO 1017

Kakoe cocTossHuEe HMEET BBIXOJ 5 TpEXX0A0BOTO JletIndpaTopa, €CIM COCTOAHHE €TI0 BXOI0B
paBHo 1017

Kakoe cocTositHHe HUMEIOT BXOJbI UETHIPEXXOJO0BOTO WWH(PATOpa, €CIH COCTOSHHE €ro
BBIXOJ0B paBHO 117

[Tpy kaxom 3HaYEHHM CUHXPOCHTHAJIA MEepeKIIIoYaeTcsl JMHAMHYECKUH TpUrrep?

Kakoe coctosiHie uMeeT BbIX0J1 6 TPEXXO0BOTO JAeMIH(paTOpPa, €CJIH COCTOSHHUE €TI0 BXOI0B
paBuo 1017

Kakoe cocrossHue uMeeT TPEXpa3psIHbIl CYMMHUPYIOIUH CUETUHK, NpPEABapUTEIBHO
copomenuntii B 11 07, nocsie noctymienus Ha ero cuétubli Bxoa 10-t1 curnainos?

Kakoe cocTosiHuE HMEET 4YeThIpEXpa3psiiHbIi CYMMUPYIOUMH CUETYHK, NpPEABAPUTEIBHO
cOpoIeHHbIH B «O», Mocie NOCTYIUICHUs Ha ero cuéTHbli BXxoa 10-Tu curaanos?

Kakoe cocrosHue MMeeT ueThIpEXpasps/iHbIA CyMMHAPYIOUMH CYETUHK, MpeIBAPUTEIHHO
cOpoluenHbid B 11 0%, mociie noctymieHus Ha ero c4€THbIN BXoJ 20-TH cUrHanoB?

Kaxo#i cuéTunk Ha3pIBaeTCs peBEPCUBHBIM?
Kakue ¢pyHKIMH MOKET BBINOJHATH PErUCTP ciBUra’?

. I3 KxakuX OCHOBHBIX yCTpOHCTB cocTonT DBM?

. OTkyna B apu)METHKO-JIOTHYECKOE YCTPOHCTBO NOCTYNAIOT YIPABIISIOLLIE CHTHAJIBI?
. Ha kaxue tunel gensatcs ycrpoiictsa ynpasaenus?

14.

Kakoe w3 nonsrtui COOTBCTCTBYCT IICFICTBHIO, BBIITIOJTHACMOMY OJHHUM YIIPpaBJIAIOLIIUM
CHUTHAJIOM 3a OJIUH TaKT?

. Kak Ha3piBaeTCst COBOKYTHOCTb MUKPOOTIEpAIIViA, BHINOJHSAEMBIX B OJHOM TakTe?
16.

Kak npaspiBacTCd COBOKYNHOCTH MHKPOKOMAH[, MpeiHa3HAYeHHAs Ui BBINOJHCHHS
HEKOTOPOH (PyHKIMOHATILHO 3aKOHUYEHHOM MOCIeN0BaTEIbHOCTU ACHCTBHIA?

Kakue npenmyniecTsa UMeeT MUKPOTIPOTPaMMHOE YCTPOHCTBO YIIPABJICHHS 10 CPABHEHHIO C
YCTPOHCTBOM YNPABJICHUS CXEMHOIO THUNA?

Hem ompenensercs KOIMYECTBO YNPABISIOMUX CUTHAIOB, BHIPAOATHIBACMBIX YCTPOHCTBOM
ytpasiaeuus?

KakoBo HazHaueHHe ycTpoicTBa ynpasienus B DBM?

Kakas nndopmanust Hcroap3yercs nNpu paboTe yeTpoicTBa yrpaBiieHHs?

. OT 4ero 3aBUCHT pa3psIHOCTL HaMSTH MUKPONPOrpaMM MHUKPOTIPOTPAMMHOIO YCTPOHCTBA

yrnpaBieHus?
Kakosa MUHMManbHast ajjpecyemas siueika rnamsTi B COBpeMeHHbIX DBM?
Kakue 0CHOBHBIE napaMeTpbl XapakTepu3ytoT 3allOMHHAIONICE YCTPOHCTBO?

Hem onpepenserca OblcTposielicTBHE 3aNOMHUHAIONIEIO YCTPOHCTBA IPH CUYHTHIBAHUH
nHpopmanuu?

Hem onpenenserca ObICTpOjCHCTBHE  3alIOMHHAIOUIErO  YCTPOMCTBA  NIPH  3aIMCH
nHpopmauuu?

. Hem onpeaesnsgercs EMKOCTE namMsT?

.B 3alTOMHHAro1EeM _VCTpOﬁCTBC KaKoro THIla BpeMs HOCTyna HE 3aBHUCUT OT MECTa

PacIIoJIOKEHHUS yHacTKa namsiTu?

. Ckonbko BUC ¢ opranmsauueit JIK cioB o 1 paspsan norpebyercs mis mocrpoenus 3Y ¢

opranuzanmeit 4K cios 1o 4 paspsina?

. Cxonbko BUC ¢ opranmsanueii 1K cnoB no 8 paspsaos notpedyercs juis nocrpoenus 3V ¢

opranusauueit 16K cnos no 16 paspsnos?
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47.

48

49.

50.

51

55.

56.

57.

21

Kakoe M3 npeicTaBieHHbIX 3alOMUHAIOLIMX YCTPOHCTB B cocTaBe 0JHOH DBM obianaer
Hanbosee BbICOKNM OblcTposeiicTBrueM?

Kakoe u3 3anoMuHAaIOMMX YCTpoHcTB B cocraBe oaHoit DBM obnagaer HanOonbmieH
EMKOCTBIO?

Uewm onpenensiercs Bpems oOpallieHUst K perucTpoBoi naMsaTu?

Yem xapakTepu3yeTcs uealibHOe 3allOMUHAIoLIee yCTPOHCTBO?

Cxonpko BUC ¢ opranmzanueit 8K cios no 16 paspsiioB notpeOyercs A nocrpoenus 3V ¢
opranuzanueil 1 K cnos no 32 paspsja?

Kakyro anuHy MOXeT HMeTh HENOCPEJICTBeHHbIH  omepanHn B 16-paspsanom
MMKpoTpolieccope?

Kakoif 13 CErMEHTHBIX PErvcTPOB HCIOJIB3YETCS MO YMOJYAaHUIO MpH (OPMHPOBAHUH
(bu3nuecKoro ajapeca ONEPaHIOB, HAXOJALIMXCA B ONEPATHBHOM MaMATH, IPU PEXKHUMAX
aJipecaly, UCII0b3YIOMMX Uil (popMupoBanus 3¢ hekTHBHOro aapeca peructp BP?

Kaxue peructpbl MOKHO HUCIIONB30BATH NTPU 6A30BO-UHAESKCHON aapecalyu B 16- pazpsaaomM
MUKpoTpoleccope?

KakoBa pazpsianocTb duzndeckoro ajpeca 16-pazpsjiHoro MuKponpoueccopa?

3HA4YEeHUs KAKUX PETHCTPOB U3MEHSIOTCS! PU BBINOJIHEHUH KOMaH/1 yCIOBHBIX [IEPEX0A0B?

3Ha4YCHUSL KaKOro perucrpa HU3MCHSIOTCA IIPpW BBINTOJIHCHUN KOMAHJA BHYTPHCEIMCHTHBLIX
6€3yCHOBHBIX HepeXOHOB?

. Kakue u3 PCIKUMOB agpecallii HE UCTTIONIB3YOTCA B CUCTEME KOMAH/{
42.

3HaueHUs] KaKUX PEerucTpoB H3MCHSIOTCS TMPH BBINOJHEHHWH KOMAaHJ MEXCErMEHTHBIX
nepexo08?

Kakyro nnnHy vMeer HenocpeICTBEHHBINH onepana B 16-pa3psiiHOM MUKPOINPOLIECCOpPE MPH
3HAYCHUH Npus3HaKa w=1?

KakoBa MakcuMalbHast JUlMHA KOMaHAb! 1 0-pa3psiiHOro Mukpomnpouneccopa’?
KaxoBa paspsanocts a¢dexTuBHoro aapeca 16-pa3psjHOro Mukporpoteccopa?
KaxoBo HazHaueHue pu3HaKa s B KOMaH/ax, HCMOMIb3YOIMX HeIIOCPEACTBEHHBIH onepaH/?

IpecTaBbre cieylonly o KOMaH/ly B MallMHHOM BHUJ€ MUHUMAIBHOU JUTMHB! (TIPH OTBETE
Ha DTOT BONPOC MOXXHO TMOJIB30BAThCs TaOJIHLAMH KOOUPOBAaHUS KOMAaHA H PEKUMOB
anpecaunn): ADD CL, 12h

. TlpeJicTaBpTe Cneayronlyo KOMaH/Iy B MAlIMHHOM BUJC MMUHUMAIBHON JUTMHBI (TIIpH OTBETE

Ha JTOT BOINPOC MOXHO I10/1b30BaThCs TAONMIIAMHM KOAMPOBAHMUS KOMAHI ¥ PEXKHMOB
aapecaunn): ADD AL,25h

OnpenenuTs cMelleHHe, KOTOpoe JOMKHO ObITh yKazaHo B komange KOPOTKOI'O
BHYTPHUCEIMEHTHOIO  Mepexoja, pacnosiokeHHoét mo  aapecy (1P)=243CU wu
OCYLUECTBISAIONIEH Mepexoa Ha KomaHay 1o agpecy 24C3h.

[louemy apudmernveckne komanibl GopMara «1aMsThb-PETHCTP» BBITOIHAIOTCS TOJBIIE,
4yeM KoManbl (hopMaTa «perucTp-namsiTe» MpyU OJIMHAKOBOM PEXHME aJpecaruy naMsT?

. OT 4yero 3aBUCHUT BpeMsl BBITOJIHEHHs KOMaH1 YMHOXEHUS?
52.
53.
54.

B KkaxkoMm ciryyae KoMaH/ia yCJIOBHOTO NE€pexo/ia BBIIOTHAETCS J0JIblie?
OT yero 3aBUCUT BpeMst BLITONHCHUS apudMETHUCCKON KOMaH b7

ITouemy Komanja yCJIOBHOTO MepeXosa BBINOIHSETCS JIOJbIUE NPH BBIMOIHEHUH yCIOBHS
Nepexo/1a, UEM MPHU HECBBITOJIHEHHHN ? '

Kak 3aBMCHT BpeMs CuMTbIBaHMs ONEpaHJa-ClloBA OT €ro MeCTOPACIONOKEHUS B
OllepaTUBHOM NTaMATH?

JUis coxpamienus BpeMEHH BBIIOIHEHMS! NIPOTPAMMbI, UMEIONIEH IUKIMYECKHE YYaCTKH,
TpedyeTcs

[ToyeMy cumTBIBaHME M3 TAMSTH OIEPaH/a-CloBa, HE BBHIPOBHEHHOrO 10 IpaHHMIlE CJIOBA,
3aHUMaeT 0OJIbIlIE BPDEMEHH, YeM BBIPOBHEHHOTO Onepan/ia?
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C KaKHM 3TaroM COBMEILAETCs Tar (JOPMHPOBAHHS aapeca CIIeIyoIed KoMaHbI?

Ha xaxom srane npoucXoauT BuIMOHEH e onepauu B AJTY?

Ha kakoM 95Taie NpOMCXOIAMT 3aluCh pe3ylibTarTa Olepaudyu N0 ajpecy MpHEMHHKA
pe3yJjbrara?

CoyiepKuMoe KakuX perucTpoB MEHSETCs T1pH (POPMUPOBAHUH aJpeca CIelyo1iell KOMaH/IbI
B niepcoHalibHOM DBM npu oTcyTCTBUM KOMaH[ epexona?

[fouemy npu ¢dopmupoBaHuu (PU3NYECKOTO aapeca COACPIKUMOE CErMEHTHOTO PErHCTpa
yMHO)KaeTcst Ha 167

CKOJIBKO CErMEHTHBIX PETHCTPOB COAEPIKUT MUKPOIIPOLECCOP C ApXUTEKTYpol A-327
KakoBa pa3psHOCTb CErMEHTHBIX PErUCTPOB B 32-pa3psAJHOM MHKponpoLueccope?

Kakue nononHuTesbHbIC BO3MOXKHOCTH afpecaliii ONepaH0B HMEIOTCS B CHCTEME KOMaH]|
32-pa3psyAHBIX MUKPOITPOLECCOPOB MO CpaBHEHHIO ¢ 16-pazpsaaHbMu?

Conep>kxUMOe KakUX PeruCTpOB MeHsieTcst IpH (POPMUPOBAHUH aJipeca ClIeyoWel KOMaH bl
B niepcoHasibHOH DBM rnipu oTcyTCTBUEM KOMaH]1 niepexoa?

Kakune neiictsus Beimonusaiores B DBM na 4-M >Tane BoINOMHEHUS JIMHEHHOI KOMaHIbI?

Kakue u3 6110k0B, BXOASIIMX B COCTaB 32-pa3psHOIO0 MHKpPOIIpolieccopa, OTCYy TCTBOBAIN B
CTpyKType 16-paspsiiHoro mukponpoueccopa?

M3 kakux OJIOKOB COCTOMT AUCHIETUED MAMSATH 32-pa3psiHOro MUKporpoleccopa? *
CKOJIBKO CErMEHTHBIX PErHCTPOB HMEETCS B MUKPOIPOIleccope ¢ apXUTeKTypor 1A-327

Kakne npenmyiiectsa obecneunBact KOHBeHepHbIH MpuHUUN 06padoTku nHdopmanuu (ripu
njcanbHOM KOHBekepe)?

Kakumun cpejactBamu  npu  KoHBeliepHoH oOpaboTke wuHpopMmaluu obecrevynBaeTcs
NOBBIILIECHUE NTPOU3BOAUTENHHOCTH paboThl MUKpOTIpolieccopa?

Yem omnpenensiercs AMUTENBHOCTh TakTa paboOThl MHKpOTIpolieccopa NpH KOHBEHEPHOI
obpadoTke nHpopmaun?

YT0 XapakTepHO /Ui MYJIbTHIIPOrPAMMHOTO peskiuma paboTel D BM?
Yem otnMyaeTcs coCTOSIHHE FOTOBHOCTH Ipoliecca OT COCTOSHUS 0XUIaHusA?
Yro xapakTtepusyer ko3 GHIHMEHT MYJIBTHIIPOrPAMMHPOBAHHS MY JIbTHIIpOrpaMMHOi DBM?

Kakum  obOpazom  MOXHO  oOcCCeYHTh  IMOBBILICHHE  TPOMYCKHON  CHOCOGHOCTH
MynbTHIporpaMmmuol DBM B cityuae, koraa K 0AHOMY U3 pecypcoB oOpa3syercs Oonblias
ouepenb?

Kak B obOmem ciiydae H3MEHSETCS BpEMsi BBITIONHEHMS TNPOTPAMMBI MPH YBEIHYEHHH
ko3¢ duLMeHTa MYIBTHIIPOrPAMMHPOBAHHS?

Kak B 001iem ciyqae u3mensercs BpeMst BBINOJHEHHs MaKeTa NporpaMM Mpd yBETHYEHUH
K03 pHLHeHTa MyJIbTHIPOTPAMMUPOBAHUS?

B kakux ciyyasx  cratudeckoe — paclpelelicHHEe — pPecypcoB  IPEANOYTHTEbHEE
JUHaAMH4YecKoro?

. Uem xapaktepu3syercs MyJbTHITPOTPAMMHBLH pexuM padoTel DBM?
82.

B kakom cnyuae ysenmuenue KodpPHIHMEHTa MYJIBTHIPOIPAMMHPOBAHUS YBEIMYUBACT
MPOITYCKHYIO cr1ocoOHOCThL IBM?

Kak u3MEeHMT MOBblICHHE TPUOPUTETa OJHOH U3 HPOrpamMM MPOMYCKHYIO CHOCOGHOCTS
MYJILTHITpOrpaMMHONH DBM?

Kaxue xapakrepuctiku pecypca nopoxaaror KOH®JIMKTBI?

Kaxue XapakTepuCTHKH COOTBETCTBYIOT BUPTYQJIbHOMY pecypey?

YKaXKHTE OCHOBHBIE PEXKUMBI padOTHI MyJIBTHIIPOrpaMMHOiT DBM.,

Kakue u3 qucuunius pacrpenesieHust pecypcoB OTHOCATCS K MHOTOOUEPE THBIM?
YKaKHTe OCHOBHBIE OJTHOOYEPEIHBIC ANCIMIIMHDI PACIIPENESIEHU PECYPCOB.
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. B kako#l U3 oJHOOYEPEIHBIX TUCHKIUIHH pacripele/leHHs pECYPCOB BpeMsl HaXOXKIEHUS B
oyepeau ATMHHBIX U KOPOTKHX 3allpOCOB 3aBUCHT TOJILKO OT MOMEHTA HX MOCTYILIEHHUA?

Kakas w3 Moaudukanui MHOToOUYEpeHOM IHCUHUIUIMHBI paclpeleNieHus pecypcoB
npejiHa3HavYeHa 11 TOTro, 4YTOOBl YCTPAHUTh HEMOIYCTUMO OONBIIOE BPEMS BBIMOJHEHUS
JUTMHHBIX 3aIIPOCOB?

Kakoii u3 pexumoB paboThi MysbTHUIporpaMmHoi DBM ucmonbdyercs B cuUCTeMax
ynpasjaeHusa?

Kakolt u3 pexxumoB paGoThl OpUEHTHPOBAH HAa OOeCNEYEeHHE MAKCHUMAJIBHOW MPOIMYCKHOMN
CIIOCOOHOCTU MYJIbTUIIpOrpaMMHOl DBM?

Kakne HeZOCTaTKH HMeEET CyIIECTBEHHOS COKpAlCHHE [UINTEIBHOCTH KBaHTa BPEMEHH,
BBIAE/ISIEMOr0 MPOrpaMMe Ha BlaIeHHe pecypcom?

Jl1a kakux nporpaMm 3¢ peKTHBEH NMaKkeTHBIH pexkuM paboThl MyJIbTHIIPOrpaMMHOit DOBM?

Kakoli oOCHOBHOH moOKa3aTelb WCIHOJB3YETCS TMpu oueHke spdexTtuBHOCTH IBM,
paboTratolieil B peskuMe peajlbHOro BpeMeHH?

Kakoil ocHoBHON moka3arenp wucnonp3yercss npu oleHke 3¢dexruBnoctn DBM,
paboTarouieH B MIaKeTHOM pexxnMe?

Yro Takoe «TUN NpepbIBaHUS»?
Yro Takoe «BEKTOP HpephIBAHUS»?
Kakas yacTe nporpaMMHOT0 o0ecrieyeH s BCeTa PaciioaraeTcs B ONepaTHBHON MaMATH?

100. Kakoif npuHLUN JOrHYECKOH OpraHu3aiuy TaMsATH HCTIOJIB3yeTC s B epCOHaIbHON DBM?
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OPI'AHMBAILINSI CAMOCTOSITEJIbHOW PABOTHI CTYJIEHTOB

OOyyeHue JUCHUIUIMHE «APXHTEKTYpa M MPOrpaMMHOE OOECIIEYeHUE KOMIIBIOTEpa»
MperoaraeT peaau3aluio cleYIOIMUX GOpM caMOCTOATebHON paboThI CTYAEHTOB:

— npopaboTka KOHCIIeKTa JIeKUUH U yueOHOH NUTeparyphl;

— M3y4eHHUE NeYaTHLIX HCTOYHUKOB 110 TEME JUCLUTIINHBL,

M3y4eHHe MpodhecCHOHATBHBIX YJIEKTPOHHBIX PECYpPCOB MO TEME AUCIUILIUHEL,

~ W3Y4YeHHE BONIPOCOB JII CAMOKOHTPOIIS;

— BBIIIOJIHGHHE IIPAaKTHUYECKUX YIpakHEHUH (paboTa ¢ TpeHaxkepamu) Ui 3aKperUIeHHs
3HaHUH WU HABBIKOB;

— pelleHne BO BHEYPOYHOE BpeMsi KOHTPOJIBHBIX 33144, 10JIy4aeMBbIX Ha JIEKLUSX;

— yru1yOnéHHOe M3ydYeHHe OT/IETbHBIX TeM yUeOHOW AHMCUHUIIIUHBI AJs MOATOTOBKH K YCTHBIM
oIpocam;

— U3Y4YEHUE OCHOBHOM W JIOMOJIHUTENBHON U HayYHOW TUTEPATYPHI B IIPOLIECCE NOATOTOBKH K
aHalIM3y W PpeILEHHIO MpoONeMHBIX 3ajay, peaju3alluy 3JIEMEHTOB HCCIEA0BATENbCKOU
JEATENBHOCTH;

— NOJrOTOBKA K TEKYILIEH IMarHOCTHKE KOMIIETEHIIUHU (TMCbMEHHBIM KOHTPOJILHEIM paboTam);

— CHCTEeMAaTH3allMs 1101y YEHHBIX 3HAHUH NPH TOJIrOTOBKE K 3a4eTy.

Yenosus [Uls caMOCTOSITENIBHONW pabOThl CTYIEHTOB, B YACTHOCTH, JUIS Pa3BUTUS HABBIKOB
CaMOKOHTPOJIS,  CIOCOOCTBYIOLIMX WHTeHCUDUKALIUH 00pa30BaTeIbLHOTO npolecca,
obecneunBaloTCs:

— HaJIMYMEM M HCHOJB30BAaHHEM B 00pa30BaTENbHOM MPOLIECCE OTKPBLITHIX CHCTEM
AaBTOMATU3MPOBAHHOIO TECTUPOBAHUA IPHU HCIOJIB30BaHUM OECIJIATHOTO cepBUcCa JUIS y4eOHBIX
3aBeJIeHNI], HEKOMMEPUECKUX OpraHu3aliii U MoJb30BaTeell THYHbIX akkayHToB Google — Google
Krace, koTophie 10CTyIHBI MOJb30BaTENAM Yepe3 MHTepHeT B Mo00e yo0HOE AT HUX BpeMs;

— HaJM4YUEM U TOJIHOW JOCTYIHOCTBIO 3JIEKTPOHHBIX BApHAHTOB Kypca JIGKUHMHA U y4eOHO-
METOJMYECKAX yKa3aHWH MO OCHOBHBIM pa3feiaM AMUCLMILIMHBL Ha https://moodle.psu.by —
obpasoBarenbHOoM nopTaie [looHKOro rocyiapcTBeHHOTO YHUBEpPCHUTETa HMEHM EBdpocHHuH
[Hononxo#.
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CoaepkaHne CaMOCTOSITEILHOH padoThl CTYIEHTOB

(aneBHast popma HoTyHeHHs Bbiciero o0pa3oBaHuA)

Bu
1 . KosnvectBo
caMmocTosTeabHOl | TemMaTnueckoe cogepkanue U HCNOJIb3yeMble HCTOYHHKH 4ACOB
paboTbl
1 2 3
Tema 1.3. Jlocuueckue 31emenmol.
Jlornuecknit  anement HE, Oydep, noruveckuit snement U,
noruuecknit snement WK, apyrue noruveckne aneMeHThl ¢ ABYMs
BXOJHBIMH CHIHANaMH, JIOTHYECKHE 3JIeMEeHTbl C KOJIHYECTBOM 4
BX0J0B O0ofblie ABYX.
OcH. nur.: [ 1], [2], [3], [4]. Hon. awut.: [1], [2], [3]-
Teva 1.5. KMOII-mpanzucmopul.
KMOITI-TpaH3ucTopbl: NOTyNpOBOIHHKH, THOABL, KOHIEHCATOPbl, N-
MOII- n p-MOII-tpanzuctopsl, noruueckri anemMent HE na KMOIT-
TpaH3ucTOpax, Hpyrde Jioruudeckde oanemeHTsli Ha KMOII- 4
TpPaH3UCTOpax, MepeaaToUHbli (MPOXOAHOH) JIOTHYECKUH 3JIEMEHT,
ncepno-n-MOI1-noruxa.
OcH. nur.: [1], [2], [3], [4]. Hon. nur.: [1], [2], [3].
Tema 5.2. Huskoyposresoe npozpammuposanise.
CaMocTosTensHoe | 1IOPAAOK  BBITONHEHUAM  MPOrpamMmbl, apudmeTHUeckue U
H3yucHHC JIOTHHECKHE MHCTPYKUHMH: JIOTMUECKHE HWHCTPYKLMHM, WHCTPYKLMH
OTACIEHBIX CBHra, UHCTPYKLIMY YMHOXEHHS. BeTBnenue nporpamm: ycloBHble
A v Oe3ycloBHble MepexXOAbl, YCIOBHble onepaTopsl (omepatop if, 4
BOIIPOCOB 110 onepatopsi if/else, oneparopsl switch/case), umkibl (uMkn while,
TemaM uukn for).
JHUCUHATIAHEI )
Ocn. smr.: [1], [2], [3], [4]. Hon. nwr.: [1], [2], [3], [4], [5]-
Tema 6.2. O0nomaxmuwiil npoyeccop.
OnHoTakTHOE YCTPOHCTBO YMNpaBieHUs: BHYTPEHHSAS CTPYKTypa
YCTPOHMCTBA ynpaBiaeHHs, Tabauua HCTUHHOCTH aelndparopa AJTY 4
M OcHOBHOro neuiddparopa. OYHKIMOHUPOBAHUE OJHOTAKTHOrO
npoueccopa. ononHnuTeNbHble KOMaH/IbL.
OcH. aut.: [1], [2], [3], [4]. Hon. aut.: [1], [2], [3], [4], [5].
Tema 6.3. Muoeomarxmmuuiii npoyeccop.
Muororakthoe YCTPOHCTBO yrpaBACHUSL. 3aKOHYEHHbIH
MHOrOTaKTHbIH npoueccop MIPS. Dtanel uTeHHs HaHHBIX M3
namMatu. OJTan 3anuMcd B NaMaTh JAaHHbIX. JIOMOJHWUTE/IbHBIE 4
KOMaH/ibl. AHannz npoussoautesibHoctH: CPl  MHorotaktHOro
MpoLEeccopa, CPaBHEHHE MTPOU3BOANTEILHOCTH MPOLIECCOPOB.
Och. aut.: [1], (2], [3], [4]. don. aur.: [1], [2], [3], [4], [5].
Jdavopamopnan padoma Nel. [Jenmpanervie u eneutue
yempoucmea 11K
[MoarotoBxa K M3yuenne (yHKUMOHANBHOTO B3aHMOIEHCTBHUS LEHTPAIbHBIX H 2
3aIIUTe OTYETOR o | BHELWHNX YCTPOHCTE KOMMBIOTEPA U MX XapaKTEPUCTHK.
1a00PaTOPHBIM Jadopamopuan paoma Ne2. Cucmesvl cuucienus.
pabotam
ToBTOpHTE 1 3aKpennThb 3HaHUs MO cnocobaM NnpeacTaBleH s YMcen 2

B IIO3MLHOHHBIX CHCTEMaX CUWCIECHUS, TMEPEeBOAY 4YMCEN U3
JECATHUHON CUCTEMDBI CUUCTCHHS B JTFOOYIO APYryio U 00paTHo.
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2

Ioxaroroska k
3alIUTE OTYETOB 110
1a00pPaTOPHBIM
padoTam

Jlabopamopnaa padoma N3, Mawunnvie KoOul.

U3yunTb 0OCHOBBI MatIMHHON apU(PMETHKH, NPEACTABICHHUS YUCEN B
NnpamMomMm, 06paTHOM U AONOJIHHUTCITbLHOM KOAAX H apHCbMeTl/llleCKl/lX
OnepaLmi Haa HUMH,

Jdadopamopnaa paboma Ned. [locmpoenue noeuueckux cxem.

OcBOWTH  arOpPUTM  MOCTpPOEHWs  TabiAML,  MCTUHHOCTH  ANd
aoruueckux QyHKUMI; HayuuTbCS ONPEAENsTh W aHAJIM3UPOBATh
(bYHKUMH NPOBOAMMOCTH NEPEKITIOUATENBHbIX CXEM.

Hdadopamopuasn paboma Ne5, Ne6 3uaxomcmeo co cpeooti
Mooenuposarust 2nekmponnuix cxem Electronics Workbench.

3HAKOMCTBO CO Cpeaofi M M3yHeHHE OCHOBHBIX BO3MOMKHOCTEH W
npasui pabotsi B nporpamme Electronics Workbench.

Jdadopamopnan paboma Ne7, Ne8. Mooenuposanue npocmetiviux
JOSUUECKUX CXeM.

Mopaenuposanne soruueckux GyHKUUNA OpH NOMOLUIH JIOTHYECKHX
JJIEMEHTOB B Cpe/ie MOJCIMPOBaHUS 3NeKTPOHHBIX cxem Electronics
Workbench.

Jabopamopnaa paboma Ne9, Nel(). Mooeauposanue
KOMOUHAYUONNBIX YCHIPOUCHG.

H3yuenne dpopm npencrapiierns yncen B unpoBbiX YCTPOHCTBAX H
ucceloBaHue cXeM KOMOHMHAUMOHHBIX LMQPOBBIX YCTPOHCTB —
AelwndpaTopoB, MyJIbTHINIEKCOPOB H CYMMATOPOB.

Jlabopamopnan padoma Nell, Nel2. Mooenruposanue mpuezepog u
peaucmpoas.

IIpnoOperenne  npakTHUECKMX  HaBLIKOB  MOCTPOCHUA W
UCCIIeI0BAHUS PA3IIMUYHBIX THIIOB TPUITEPOB H PErUCTPOB.

Jlabopamopnas paboma Nel3, Nel4 Mooeauposanue cuemuuxog
UMIYIBCOG.

M3yuenune cTpykTyphl ¥ ucchenoBanue paboTbl CyMMHUPYIOHIMX W
BLIYMTAIOLIMX JIBOMUHBLIX CYETYHMKOB, a TalOKE CUYETHYMKOB ¢
KO(PULIHEHTOM nepecyeTa, OTIHYHBIM OT 2"

IoaroToska pedepaTUBHOTO BLICTVIIJIEHUS

14

UTOI'O:

52
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KOHTPO.1b KAUECTBA YCBOEHUSA 3HAHUN

Vy4yeOHOM MIaHOM CHELMANBLHOCTH B KadecTBe (OPMBbI MIPOMENKYTOUHOH aTTeCTallud IO
yueOHON IAHMCHUIIMHE «APXUTEKTypa U NIporpaMmMHoe obeclieyeHue KOMIIBIOTEPa» MPeayCMOTPEH
3ayeT. OUeHKa YYeOHBIX JIOCTHIKEHHH CTY/ICHTA POU3BOJUTCS MO ASCATUOATBHOMN 1KaJle.

JluarHocTHKa KayeCcTBa YCBOCHUS 3HAHWM NMPOBOJUTCS B (HOpME TEKYLIEro KOHTPOJS U
IPOMEXYTOYHON aTTecTaliy.

MeponpusiTisi TEKYLIETO KOHTPOJIs TIPOBOJSITCS B TEUEHME CEMECTpa U BKIIOYAIOT B cels
cienyomue Gopmbl KOHTPOJIS:

- ycTHas gopma (Oaul-onpoc Ha JeKIUaX, pedepaTuBHbIC BHICTYIIICHUS);

- mucbMenHass (Qopma (TeCThi, KOHTPOJIBHBIE ONPOCHl, KOHTPOJbHbIE pPadOThi,
MUCBMEHHBIE OTUETHI 110 JTabopaTopHbIM padoTaMm, pedepatsi);

- ycTHO-NMCbMeHHast dopma (OTU€Thl MO J1a0OpaTOpHBIM padoTaM € KX YCTHOH
3aILATON );

— TexHudeckas popma (2JEKTPOHHBIC TECThI, BU3yalbHbIE IA0OpAaTOpPHBIE padOTHI).

JlaGopaTtopHble pabOThl Ipe/noyiaraloT BBIMOJIHEHWE W 3awuTy. [lpu  BeIMONHEHUH
nabopatopHbIX paboT BBIAETCS MHAMBUIAYyalbHOe 3amanue. OTuéT no naboparopHoil padote
IpeACTaBiseTCA B 2j1eKTpoHHOM BHje. Coaepxanue oTuéra: Ha3BaHHe pabOThl, BapUaHT 3alaHus,
aHaJId3 3a/1aHusl, XO/I BBINOJHEHHUs padOThbl, OCHOBHBIE H MPOMEKYTOUYHBIE PE3yJIbTaThl, BBIBOBI I10
pabore. 3ammTa paboT MNPOBOAMTCS HHAMBHAYAJIBHO M  OLEHHUBAETCS B  COOTBETCTBHH
YCTaHOBJICHHBIMH MPABUJIAMH.

Pesynbrar mexyweeo koumpons 3a  cemecmp OLEHUBAETCS OTMETKOW B Oamiax I10
JeCATHOAUIBHON 1LIKaJIE W BBIBOJUTCS, UCXOJS U3 OTMETOK, BBICTABIICHHBIX B XOJ€ IPOBEACHUS
MEPONPUATHH TEKYHIEro KOHTPOJIS B T€YEHHUE CeMecTpa o cieayomleit popmye:

oo KTy o+ KTo) + (P + .+ JIP) + (KPy) + (KPy)

(16 +n) '
rae KT, + ...+ KT,, — orMeTkH, BBICTaB/IEHHBIE 110 pe3y/ibTaTaM KOHTPOJIBHOTO TECTHPOBAHMS,
JIPy + ...+ JIPy, — oTMeTKH, BBICTABJICHHBIE 110 pe3yJIbTaTaM 3alIuT JJAOOPaTOPHBIX paboT;
N — KOJUYECTBO TECTOB;
KP;, KP, — otMeTkH, BbIcTaBI€HHBIE 10 PE3yabTaTaM KOHTPOJIBHBIX PaboT.

Jlis oOyuaromiero, MpolyCTHUBIIETO MEpOIPUATHE TEKYLIEro KOHTPOJISL 10 YBAKHTENBHOM
NpHYKHe, Kadepoi ycTaHaBINBAIOTCS JIOTIOJIHUTE/IBHBIC CPOKH.

OOGyuarowemycs, NpOMyCTUBIIEMY MEPOIPHSITHE TEKYLIEro KOHTPOJs 0e3 yBaKHUTEIBHOMN
IIPUYMHEL, BLICTaBIIgeTCA 1 (011H) Oas 3a 1aHHOE MEPOIIPUSITUE.

Pesynbrar Texyero KOHTposst MOXKET OBITh MOBBILICH:

- 32 ydactde 0o0yvaroulero B HAyYHO-NPAKTHYECKUX  MEPONPHUATHAX,  y4eOHo-
MCCIICI0BATEIILCKOM, HAy4HO-KCCIIENIOBATENLCKON paboTe CcTyneHTOB (KoH(pepeHLUsX, CeMHHapax,
OJIMMIIMAJAaX, KOHKYpPCax, Hay4HbIX KPY)KKaxX U T.IL) 10 IPOoQUIIIO y4eOHOM TUCUMILTUHBI (MOTYJISE) |
MOXET ObITb NOBbILIEH 10 10 6aJU1oB NpH TOCTHKEHNH 3HAUMMbIX PE3yJILTATOB B 9TOM paboTe;

- 00yHalOLIMHCS B LENISAX MOBBILICHUS! OTMETKH I10 JTFO00MY MEPONIPHSATHIO TEKYIIETrO KOHTPOJIS
MOXET BOCIHOJIL30BATBCA YIPABOM Ha  JIONOJHHUTENIbHBIE O0pa3zoBaTeIbHbIC YCIYyrH (TUIaTHBIE
KOHCYJIbTAllMK, TUIATHBIC J(OMOJHUTENbHBIE 3aHATHsA). KonmyecTBO M cpoku mepecmad ¢ [ENBIO
HOBBIILIEHHMS OTMETKHU onpeeisieT kadeapa.

B tabnuue 1 npencrapiieHel cocTaBisoINe, GOPMUPYIOUIHE OTMETKY TEKYyLIero KOHTposs T
10 AMCUHUIITTHHE.
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Tabmuua 1 — Cocrasnsionye 0TMETKI TEKYLero KOHTposist T 1o AUCLUIUIUHE

Meponpusartus

TeKYLUero
KOHTpo.s

CoaepxaHue MeponpHaTHii

TeKyHIero KOHTPOJIS — Ha3BaHHe
pasaea (TeMbi)

3agavusi MeponpusiTHs
TEKYILEero KOHTPOJIst

OtmeTKa
mMeponpUaTUii
TEeKYLIero KOHTpPOJIs1
(KP), (KT), (JIP)

KonTponbhas
paGora Nel

Tema 4.1. Cnodicibie KOMOUHAYUOHHbBIE U
nOCRe00BamMeNnbHOCHHbIE
dyuxyuonanslivie y3nol.

ApPHPMETHYECKHE CXEMBI: CIOKEHHE
(nonycyMmaTop, NoJHbII CymMMarop,
CYMMATOp C pacnpoCTPaHAIOLLUMCS
NEPEHOCOM, CYMMATOpbl C
nocaeaoBarel/lbHbIM EPEHOCOM,
CYMMATOpbl C YCKOPEHHBIM NEPEHOCOM,
npeduKCHbI cyMMaTOp), BhiuHTaHHMe,
KOMMapaTopsl, apndMETUKO-TOTHYECKOE
ycrpoiictso (AJ1Y), cxeMbl caBUra U
LUKIIMHECKOTO CABUra, YMHOXKEHHE,
JeJIeHNe.

Tema 4.2, [Tpedcmasnenue vucen.

Yucna ¢ gpukcnpoBaHHOii 3anaTol, uncna
C TUIaBaioLLeil 3anaToM, (MpeacrasieHne
Takux vucen, kak 0, 6eCKOHEUHOCTb 1
HEJOTyCTUMOE 3HaueHue, popmarthl ¢
OIMHApHON ¥ ABOHHOH TOUYHOCTHIO,
OKpYIJIEHHE, CJI0KEHNE YnCen ¢
nyiasaroueii 3anaToit).

[pennaraeTcs OTBETUTD
Ha /1Ba BONpoca

MakcumanbHas
OTMETKA
10 (aecsats) 6anioB

KonTpoabhasn
pabora Ne2

Tema 6.2. OoHomaxkmusiii npoyeccop.

OAHOTaKTHbIA TPAKT NaHHBIX: BIOOPKA
KOMaH[b! W3 NMaMaTH, YTEHUE onepaHia
U3 PErMcTpoBoro (paiina, 3HaKoBoOe
paclIMpeHue HENOCPEACTBEHHOO
onepania, BblYMCASHHE aapeca AaHHbIX
B NaMATH, 3aNHCh B PErUCTPOBLIH (aiin,
onpeaeneHue aapeca caeayroueit
KOMaH/bl, 3aHCh KOMAHA01 SW JaHHBIX
B NaMATb, U3MEHEHHUS B TPAKTE AAHHbBIX
N NoAIepP KM komana Truna R,
M3MEHEHHS B TPAKTE JAHHLIX A/
NOAAEPXKKH KOMaHIbl beq. OAHOTaKTHOE
YCTPOHCTBO YNPABJIECHHUS: BHYTPEHHAA
CTPYKTYpa YCTpoHcTBa YNpaBieHH,
Tabnuua HCTUHHOCTH Aetugparopa
AJIY 1 ocHoBHoro newmndgparopa.
DYHKIMOHHPOBAHKE OAHOTAKTHOTO
npoueccopa. JonosHuTeNnbHble
KOMaHAbl. AHanus
NPOU3BOAUTENBHOCTH.
IpousBoANTENBHOCTL OJAHOTAKTHOTO
npoueccopa.

ﬂpeﬂﬂaraeTCﬂ OTBCTHTDL
Ha ABa BOIIpoOcCa

MakcumanbHas
otMmeTka 10 (necars)
Gasnos

KonrpoabHslii
TecT

Tembl U NNaHHpyeMble KOHTPOJbHbIE
TECTh yKa3aHbl B y4eOHO-METOANYECKOH
KapTe RUCLMINTHUHbI

Tect opueHTHpOBaH Ha
NpoXoxAcHKE B online-
pexume 1 ohopmiieH B
https://moodle.psu.by

MakcumanbHas
otmeTtka 10 (necAth)
Gannop
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[IpomexxyTouHas arrectalys NpoBOAUTCS B popMe 3ayera.
3axoueHye O BLICTABICHHH OTMETKHU «3a4TeHO» (POPMUPYETCA Ha OCHOBE HAKOMUTENBLHOIO
npUHIHIa 110 Gopmyne:

3=k-T,

rae k— BecoBoH KO(()UIMEHT TEKYIIEro KOHTPOJIA;
T — pe3yJIbTar TEKYHIEro KOHTPOJIsi 33 CEMECTP.
BecoBoil koaduumenT k npuHUMaeTcs paBHbim 1.

Ecnu, nosy4yennas ormerka 3 < 4 6ajuioB, TO MPOBOMUTCS YCTHBIA 3a4€T OTAECNIBHO IO
[IPEACTABJICHHBIM B y4eOHOH IpOrpaMMe BONPOcaM.
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XAPAKTEPUCTUKA UHHOBAIIMOHHBIX IIOAXO10B
K MPENOJABAHUIO YYEBHOU JUCHUILINHbI

OcHOBHBIE METOABI (TEXHOJOrMH) OoOy4eHWs, OTBEvalolMe IeasM M 3afadam ydeOHOH
OUCUUIUTMHBL

- npoGieMHoe oOyuenue (MpoOIeMHOE W3IOKCHUE, BapHATHBHOE H3JIOKEHUE),
peanu3yeMoe Ha JIEKIIMOHHBIX 3aHATUIX;

- yueOHO-HCC1e/10BaTEIbCKAs AEATEIBHOCTb.

Ucnonpizyemble TexHonoruu oOydyeHUs W JIMArHOCTUKH KOMIIETEHIHH B MpernojaBaHUU
JUCLUIUIMHBEl «ApPXUTEKTYpa U HporpaMMHOe oOecredeHHe KOMITBIOTEpa» peallu3yioT MOAXON,
OCHOBAHHBIH HAa MAaKCHMaJlbHO BO3MO>KHOM HCIIOJIb30BAaHUM BHYTpEHHEH U y4eOHONH MOTHUBaLUU
CTYZIEHTa, MPOSABJISIOMICHCS B YETKOM MOHMMAaHUH UM 3HAYUMOCTH BCEX BUIOB BBINOIHIEMBIX paboT,
KaK ¢ TOYKM 3PEHHMs BaXXHOCTH [J1s1 MpoecCUOHAIBLHOW I[TOJArOTOBKH, TaK M C TOUYKH 3pPEHHUs
oueHuBanusa. lloaxoa mnpearnonaraeT HCHOMB30BAHUC 3JIEMEHTOB MpOOJIEeMHOro oO0y4eHUs H
3JIEMEHTOB HCCJIEIOBATENIBCKOH e TEILHOCTH CTYIEHTOB B ITpoliecce ay IUTOPHOM paboThl, a TAKXe
IIPU BHITOJHEHUH CAMOCTOSITENbHBIX paboT MpH NOCTOSIHHOM PEUTUHTOBOM KOHTpOJIE.

Ha nexuMOHHBIX 3aHATHUAX MO AUCHMIUINHE «APXHUTEKTypa U HpOrpaMMHOe obeclieueHne
KOMITBIOTEPa» BO3MOKHO HCIIOJIL30BAHAE JJIEMEHTOB MPOOJIEeMHOTO OOyYeHHs: MNpoOaeMHOe
H3JI0)KEHHE HEKOTOPBIX aCMEeKTOB, UCTIOIb30BAHUE YaCTUUHO-TIOUCKOBOTO METO1A.

N3yyeHue y4eOHOH AUCHMITIIMHBI OCYLIECTBIISETCS Ha JIEKIIMOHHBIX 3aHATHSX, Ha KOTOPBIX
CTyJEHTBl OBJIAZEBAIOT CHCTEMOH TEOPETHYECKHX 3HAHMH apXUTEKTYphl KOMIBIOTEpPA U
B3aUMO/IEMCTBUA €0 OCHOBHBIX YCTPOHCTB, (POPMHUPYIOT CHUCTEMHOE IOHHMAHHE JOTHYECKOU
OpraHU3aLlUH, CTPYKTYpPE M PECYpCOB, T. €. CPEACTB BBHIUMCIUTENBHON CHCTEMBI, KOTOPLIE MOTYT
ObITh  BblIENEHBl Ipoleccy 00paGOTKH MaHHBIX Ha OINpPEAC/ICHHBIM HHTEPBAI BPEMEHH.
Ha nabopaTopHbIX 3aHATHAX, pa3BUBAIOTCA U GOPMUPYIOTCS HEOOXOIUMBIE MPAKTHYECKHE YMEHUS
U HaBbIKMA JIOTHYECKOH OpraHu3alMi HaHHBIX, B3aUMOJECHCTBUS MPOTPAMMHBIX W ammapaTHBIX
KOMIIOHEHTOB.

B X0/¢ NeKIMOHHOIO U3J0)KEHHS TCOPETUYCCKUX CBEICHUN HUCIOJB3YIOTCS TPaAUIHOHHBIE
CIIOBECHBIE ITPUEMBL M METO/IbI, KOTOPbIE aKTUBU3UPYIOTCS MOCTAHOBKOM MPOOIEMHBIX BOPOCOB M
3alaHUH, opraHn3aunel y4eOHbIX JIHCKYCCHH ¢ OMOpOd Ha MMEIOIYIOCS HAdalbHYIO MOJITOTOBKY
CTYJICHTOB U HX IMOJHTCXHUYECKHH KPYro3op, HCIIOJIb30BAHUEM UHTEPAKTUBHBIX METO/IOB 00y UEHHUS.

Bo Bpems nposenenus naGopatopHbIX paboT 0coboe BHUMaHHE YACIAETCA (POPMUPOBAHUIO
y CTYJAEHTOB YMEHHs [IJJaHUPOBATh CBOIO paboTy U olpeAensaTh 3P PeKTUBHYIO [TOC/IEA0BATEILHOCTD
€& BBITIOJIHEHHS, ‘
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NPOTOKOJI COI'/IACOBAHUSI YYEBHOM NMPOI'PAMMBbI
C APYI'MHU YYEBHBIMU JUCHUILJIMHAMU CIIEHIUAJABHOCTH

[Ipeanoxenus 06
M3MEHEHUSIX B
COJIEp)KaHUHU
N Pewenwue, npunsroe
HasBaHue NHCUMIUINAHEL, ¢ y4eOHOH NporpaMMbl .
" Ha3zpanue Kadenpoii,
KOTOpOii Tpedyercs YUPEXKICHUS .
Kagepbl paszpaOoTaBIueii
coriacoBaHue BBICIIIETO
yueOHYIO IpOrpaMMy
oOpa3zoBaHus Mo
yueOHOH
JUCIMILIUHE
—
Kadenpa Werof ety
BeruuciurenpHbie METOBI | Ma;benfa}:mm " AL [ ~
) B LE Hebes
KOMIIBIOTEPHOE .| U @M EHZ KLl
KOMTIBIOTEPHOMN
MO/IeNIupOBaHUE
0e30nacHOCTH

3aBeayrommi Kadepoit MaTeMaTUKU U

KOMIIBIOTEPHOH O€30MacHOCTH W.b. bypauenok




