degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

MO gupexTopa (pu3TeX-MIKOJIBI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: ApXI/ITeKTypa MNOACHUCTCMEI MMaMATHU COBPECMCHHBIX MHUKPOIIPOLIECCOPOB
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: Pa):[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nHPOPMATHKH 1 BEIYUCITUTEIIEHON TEXHUKA

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.

[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.C. KoxxuH, niperioiaBaTeinb

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapsl THPOPMATHKH U BEIYUCTUTENbHON TexHUKH 01.08.2022



AHHOTANMA

JlaHHBIN Kypc TpenHa3sHadeH s yIIyOJIeHHOTO M3YYeHHs YCTPOWCTBA IMOJCHCTEMbI MaMSATH COBPEMEHHBIX
MHKPOIIPOIIECCOPOB U €€ BIMSHUS Ha IPOU3BOIUTENBHOCTE. B pamkax kypca OyayT paccMOTpeHbl poliema
OBICTpPONICICTBUSL TAMSTH, OpPTraHU3AIMsd MHOTOYPOBHEBOM KOII-MIAMSATH W BIHMSHUE €€ IapaMeTpoB U
pas3IMYHBIX KOMIUIEKCHBIX ONTHMH3AIMH Ha MPOM3BOAUTEIBHOCTh MHUKpPOINPOIECCOpPA, UCTOPUS Pa3BUTHA
BUPTYQJIbHOM TAMSATH M TEXHOJIOTUHU YCKOPEHHS TPAHCISLUH aJPECOB, a TAKKE MOICPKKAa KOHCUCTEHTHOCTH
U KOTEPEHTHOCTH B MHOTOS/IEPHBIX M MHOTOIPOLIECCOPHBIX CHCTeMax ¢ obOmield mamsaTs. Ha mpumepe
KOMMEPUYECKMX MHKPOIPOLIECCOPOB CTYIEHTHI H3y4aT apXUTEKTYpy IOJCHCTEMbl NaMATH W (HaKTOpH,
MOBJIMABILINE Ha Pa3pabOTKy OTJENbHBIX alMapaTHbIX U MPOTPAMMHBIX IEMEHTOB BBIYHCIUTEIBHBIX CHCTEM.
B pesymsratre mnpoxoKIeHHS Kypca, OOydaromgecs CMOTYT CaMOCTOSITEIbHO OOOCHOBBIBaTH BBIOOD
TEXHUYECKUX PEIICHUH IPH NMPOEKTHPOBAHUU IOJICHCTEMBI NMaMATH MHOTOSAEPHBIX MHKPOIIPOLIECCOPOB, a
Takke OyayT oOnamaTh JOCTAaTOYHBIMH 3HAHMSIMH OO YCTPOWCTBE COBPEMEHHBIX MHUKPOIPOLECCOPOB IS
s dexTHBHOTO porpaMmmupoBanus B o0macti HPC, koMITUISTOPOB 1 OMEPaIMOHHBIX CHCTEM.

Kypc Bkimowaer B ce0s TeopeTHYeCcKHe W NpaKTHYeCKHe 3aHATHs. [ ycremmHoro OcCBOeHHs Kypca
HEOOXOAMMO TOCEIICHUE 3aHATHH, CBOEBPEMEHHOE BBIIIOJIHCHUE MPAKTHYECKUX 3aJaHui, cCaMOCTOsATEeNbHAs
paboTa ¢ JOTOIHUTEIBHOW JINTEPaTypOil.

1. leau u 3apa4u

eap AUCUMNIMHBI
MPECTaBICHUE TIEPEIOBBIX JOCTHKEHUH B 001aCTH apXUTEKTYPhI TIOJACUCTEMBI ITaMSITH COBPEMEHHBIX
MHUKPOTIPOIIECCOPOB M BBIYHCIIMTENHHBIX KOMIUIEKCOB Ha WX OCHOBE, H3yYeHHE OCOOCHHOCTEH
OpraHu3aIiH, TEXHOJIOTHUI MPOEKTUPOBAHUS U METOAOB ONTHUMH3AIUH.

3agaum AU COMIIHHBI
3agagaMu Kypca sIBISIOTCS (OPMUPOBAHUE 3HAHUN M IPOCKTHBIX HABBIKOB B 00IACTH:

- APXUTCKTYPbI HTOACUCTEMBI MTaMATH BBICOKOIIPOU3BOAUTCIIbHBIX MUKPOIIPOICCCOPOB, Onpeﬂensnomeﬁ
MNPUHOUIIBI U TEXHOJOIMU YCKOPCHHA OOCTyIla B CUCTEMHYIO IIaMATb, TEXHOJIOTMHW OpraHu3aluu
MHOFO}’pOBHeBOﬁ HUCpapXUU MMaMsITH,

- TEXHOJOTHU TOJJICPKKH KOTEPEHTHOCTH (AKTYaJbHOCTH KOMHW) JaHHBIX B MHOTOSICPHBIX W
MHOT'OIIPOIIECCOPHBIX CHCTEMAaX € 00MIeH NaMAThIO;

- NPUHLMIIOB M THUIIOB OpraHU3alMM BUPTYaJIbHOM IaMATH, MOJIeNeHd BUPTyaJbHOH NaMsiTH
COBPEMEHHBIX BBICOKOIIPOU3BOAUTEIBHBIX MUKPOIIPOLIECCOPOB;

- Mo;[eneﬁ KOHCUCTCHTHOCTU MaMATH U CUHXPOHU3AUU IPOUCCCOB.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

VYK-2.1 ®opmynupyer COBOKYMHOCTb B3aUMOCBS3aHHBIX
3aJady B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH

ArrrTTr ra T Tvr vA ATrAAARTT Trer A ATITATITIA TrAsrATre vra




VLI MMAJIbHDIC C1IULUVUUDbL A PCLUCHWA, NUAUIA 13
JNEHCTBYIOIIMX NTPABOBBIX HOPM, HMEIOIINXCS
PECYPCOB ¥ OTpaHUYEHUI

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee pelIeHHs,
UCXOAsl U3 JEHCTBYIOLIUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUHI

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLCHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 33149
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceT MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeTr W yMeeT MPUMEHATb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPHUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHUs  HAyYHBIX  3a1ad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNTbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEJIBIO MOMyYEHUsI, XpaHEHUS U

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun
[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pHU3uKn

[MK-1.2 HMmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

I[IK-1.5 Bmameer wHaBbikamMu Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM
AKCIIEPUMEHTAIIEHBIM 000pYy/I0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U PabOTHl B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MaTepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIKamMu pPabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei

3. IlepevyeHnb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILTHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




YMETB:

- ApXUTEKTypy IOJCHCTEMBl IaMATH COBPEMEHHBIX MUKPOIIPOLECCOPOB U TEXHOJOTUHM €€

OIITUMMH3ALIH,

- 0COOEHHOCTH MOCTPOCHUS HEPAPXUH KIII-TIAMATH MHOTOSZIEPHBIX MUKPOIIPOIIECCOPOB;
B TMaMSATh MHOTOSICPHBIX W MHOTOIPOLIECCOPHBIX

- MCTOAbI CHHXPOHM3AllMKM  JOCTYyIia

BBIYUCIIMTCIIBHBIX CUCTEM;

- TCXHOJIOTUH TOAACPIKKHU BPIpTyaJ'ILHOﬁ naMsATH B COBPCMCHHBIX MUKPOIIPOLICCCOPAX;
- alIrapaTrHbIC TEXHOJIOTMHU BUPTYaAJIU3allMU BBIYHUCIIUTCIIBHBIX PECYPCOB U pCain3alluy 3allIUIICHHBIX

PCIKUMOB.

- CTpPOUTb HEPApXUI0 IIOACUCTEMBI IaMATH MHUKPOIPOLECCOpa B 3aBUCUMOCTH OT 3a/laHHBIX

TpeOOBaHMIA;

- BEIOMPATh CTPYKTYPY M XapaKTEPUCTHKH KAIII-TIAMATH JUI HAXOXKAECHHUS ONTHMAILHOTO COOTHOIICHUS
MEXIly BpEMEHEM J0CTYIIa, MPOITyCKHON CIIOCOOHOCTHIO U TUIOMIAABIO KA.
- OHIpeneNATh KOJIMYECTBO YpPOBHEH TaONUIbI CTPAHMI] B 3aBUCHMOCTH OT pa3Mepa CTPaHHLbI H

pa3psAOHOCTEN apeCHBIX IPOCTPAHCTB;

- TOJIB30BaThCs ceMadopamu A MPEJOCTaBICHUS KOPPEKTHOTO JOCTyIa HECKOJIBKUX IPOLECCOB K

OOIIIMM JaHHBIM;

- CTPOUTH TaOJIMILy EPEX0I0B COCTOSHHM AJIs1 BHIOPAHHOTO MPOTOKOJIA KOTEPEHTHOCTH;
- AaHAJIM3UPOBATh MEXaHU3M KOT€PEHTHOCTH HA HAJIMYUE TOHOK.

BJIAJIETh:

- HaBbIKaAMU IMTPOCKTUPOBAHUA ITOACUCTCMBI ITAMATHU C YIYCTOM BBI6paHHI>IX XAPAKTCPUCTHK;,
- HaBbIKaMU OIITUMU3AIUU NOACUCTEMBI IMaMATH MHUKpOIIpoueccopa Ijsd JOCTUKCHHUA MUHUMAJIbBHOIO

BPCMCHHU NOCTYIIA,

- HaBBIKAMM BepU(HUKALUN BEIOPAHHOTO MIPOTOKOJIA KOT€PEHTHOCTH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimu | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Kam-mamsts COBPEMEHHBIX 5 5 10
MHUKPOIPOLIECCOPOB
) BupryanpHas namsaTe U ee TOAJEPKKA B 10 10 13
COBPEMEHHBIX MUKPOIPOLIECCOPAX
3 Opranuzanus JOCTyma B 10 10 12
pacnpeneseHHYy 0 OOy MaMsITh
4 Bupryanuzanus BBIYHCIIUTEIBHBIX 5 5 10
pecypcoB
Nroro yacos 30 30 45
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2.

ConeprxaHue UCIUIUIAHBI (MOAYIIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. Keur-mamsth cCOBpeMEHHBIX MUKPOIIPOILIECCOPOB

a. bazoBrie IPUHIUIIBI OPraHUu3alvun KoUI-TIIaMsATU



b. HMepapxus K31I-NaMATH COBPEMEHHBIX MHOTOSAEPHBIX MUKPOIPOLIECCOPOB

c. Pacnpenenennas xam-namsate (NUCA)
2. BupryanbHas maMsTh ¥ €€ TIOAJIEPkKKa B COBPEMEHHBIX MUKPOIIPOIECCOpax

BbazoBbie hopMBbI CTPYKTYpHOM OpraHU3aliy BUPTYAIBHOW MaMSITH

PazBuras cTpykTypa BUpPTyajJbHON IaMATH
OcoOeHHOCTH OpraHU3alliy BUPTYaJIbHOM MaMsITH COBPEMEHHBIX MUKPOIIPOLIECCOPOB

3. Opranuzanus J0CTyIa B pacipe/ie]ICHHYIO OOIIY0 MaMsTh

KoHCHCTEeHTHOCTh aMATH ¥ CHHXPOHU3AIMS ITPOLIECCOB
MexaHU3MBbI OJIEPKKH KOTEPEHTHOCTH NAaMATH U UX OTJIaIKa
[Toxnep:kka KOrepeHTHOCTH MaMATH B COBPEMEHHBIX MUKPOIPOLIECCOPAx

4. Bupryanu3zanus BbIYMCIUTEIbHBIX PECYPCOB

[TonsTe 1 00IIMe IPUHIUIIBI BUPTYAIN3al[MH BEIYUCIUTEIBHBIX PECYPCOB
AnnapaTHas NOAJepKKa BUPTyaIu3aluu

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

- He0OX0MMOe 00OPYIOBaHKE JUIS JIGKIUI ¥ MPAKTUYECKUX 3aHATHI: KOMIIBIOTEP U IPOEKTOP,
- HeoOxoauMoe nporpammHoe obecrnieuenne: MS Office Power Point.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. ApxuTekTypa KOMIbIOTEpa U IPOCKTUPOBAHUE KOMIBIOTEPHBIX cucTeM [Tekcr] : [y4e6. mocobue st
By3oB] / JI. ITatrepcon, /x. Xenneccu ; [niep. ¢ anr1. H. Bunpannackwnii] .— 4-e uzn. — CI10. : TTutep,
2012 —784c.
2. KommsrorepHas apxurektypa. KonmuectBennsiii mogaxos [Tekct] : [y4e6. mocodue st By3oB] / JIxk.
Xenneccu, /1. [Tartepcon ; nep. ¢ anm. M. B. TapanueBoii ; o pea. A. K. Knma .— 5-e uzg. — M. :
TEXHOC®EPA, 2016 .— 936 c.

JlononHuTenbHAs TUTEpaTypa
1. Apxurekrypa komnbrorepa [Tekct] : [yue6. mocobue mist By3oB] / D. Tanenbaym, T. OctuH ; [niep. ¢
aum. E. MarseeB] .— 6-¢ u3n. — CIIO. : [Turep, 2014 .— 816 ¢
2. ApxuTeKTypa KOMIbIOTEpOB U e€ peanuzanus [ Tekcr] : yuebnoe nocobue / X. Kpeliros ; nep. c
annt. K. I. ®unorenos ; nox pexn. JI. H. Koponesa .— M. : Mup, 2004 .— 416 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1.
http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-823-computer-system-archit

ecture-fall-2005/lecture-notes/
2. https://class.coursera.org/comparch-2012-001/class/index

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

[Mocemenne neKuii 1 caMOCTOSATENbHAS pa0doTa ¢ JTUTEPATYPOH.

CamocrostenbHas paboTa BKJIIOYaeT B ceOs UYTEHHE W KOHCIIEKTUPOBAaHHE PEKOMEHIOBAaHHON
JUTEpaTyphl, IPOCMOTP HHTEPHET-PECYpCOB [0 TEMaTHKE Kypca, pelleHHe 3aznad, 3aJaHHbIX
MIpenoAaBaTeseM, MOATOTOBKY K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOPMATHKH U BEIYUCITUTEIIEHON TEXHUKA

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

PaszpatGoTunk: A.C. KoxuH, npenofaBareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUsg MH(YOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0 TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelICHUs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKA H
MHTEJUJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEIBIO MOMyYEHUsI, XpaHEHUS U

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)

McoTmATTARATOMAA

00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun
[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

3aKOHaMHM M TEOPUSIMH COBPEMEHHOH (pHU3HuKH

[MK-1.2 Mmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

[IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTHl ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM




FITVIVNICOYEL IS VT IV

[IK-1.6 3HaeT ocHOBHBIC TMpaBWiIa TOBEJCHUS U pabOTHl B
COBpPEMEHHO Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MaTepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIkKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nmacTu

MPUMCHUMOCTD HUCIIOJIB3YEMbIX MECTOJUK U
MCTOO0OB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesei

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesymbrare  u3y4eHWS ~ OUCHUIUIMHBI  «APXUTEKTYpa  TOICHCTEMBI  IaMSITH  COBPEMEHHBIX
MHKPOIIPOIECCOPOBY» 00YUAIOIIHICS TOTDKEH:

3HATD:
- ApPXUTEKTypy TMOJCHCTEMbI TAMSATH COBPEMEHHBIX MHUKpPOIPOIECCOPOB U TEXHOJIIOTHH €€
OITUMU3AIIH;
- 0COOCHHOCTH MOCTPOCHHUS HEPAPXUH KIIII-TTAMSATH MHOTOSIZICPHBIX MHKPOITPOIIECCOPOB;
- METOABl CHHXPOHM3AIMH JOCTylNa B TaMiITh MHOTOSACPHBIX W MHOTOMPOIIECCOPHBIX
BBIYUCIUTENBHBIX CUCTEM;
- TEXHOJIOTUH MOICPYKKH BUPTYaAJLHOW MAMSITH B COBPEMEHHBIX MUKPOTIPOIIECCOPax;
- anmaparHble TEXHOJIOTUU BHPTYaIH3alldi BBHIYMCIUTEIBHBIX PECYPCOB M PEATH3AUU 3AlUIICHHBIX
PEKHUMOB.

YMeThb:
- CTPOUTH HEPApXUI0 TOICHCTEMbl MAMATH MHUKpPOMPOIECCOpa B 3aBUCHMMOCTH OT 3aJIaHHBIX
TpeOOBaHMIA;
- BBIOUPATh CTPYKTYPY M XapaKTEPUCTHKH KIII-TIAMSTH [T HAXOXKICHHUS ONITUMAIILHOTO COOTHOIIICHUS
MEXIy BpEMEHEM JI0CTYIIA, MPOMYyCKHON CIIOCOOHOCTBIO U TUIOMIAIBIO KIIIIA.
- ONpeNeNATh KOJMYECTBO YpPOBHEH TaONUIIBI CTPAHUI] B 3aBUCHMOCTH OT pa3Mepa CTPaHHIIbI H
paspsIIHOCTEN aipeCHBIX IPOCTPAHCTER;
- TOJIb30BaThCsl ceMadopamu ISl MPEJOCTABICHHUS KOPPEKTHOTO JOCTYIa HECKOJIBKUX MPOIECCOB K
OOIIIUM JaHHBIM;
- CTPOUTH TAOJIMILy MIEPEXOIO0B COCTOSHHIA ISl BHIOPAHHOTO MTPOTOKOJIA KOTEPEHTHOCTH;
- aHAJTM3UPOBATh MEXAHU3M KOTEPEHTHOCTH HA HAJTMYHE TOHOK.

BJIAETh:
- HaBBIKAMH MTPOCKTUPOBAHUS TOACUCTEMBI TIAMSTH C YYETOM BBIOPAHHBIX XapaKTEPUCTHK;
- HaBBIKAMH ONTHUMH3ALUH MOJCUCTEMbI MAMITH MHKPOIIPOIIeCCopa Ui JOCTHKESHUSI MUHHUMATbHOTO
BPEMECHU JIOCTYTIA,;
- HaBBIKAMH BepU(PHUKALUHN BEIOPAHHOTO MIPOTOKOJIA KOTEPEHTHOCTH.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
Tembl NpakTUYECKUX 3aaHUM:

Kamr-namsts.

BuprtyanbHas naMmsTs.

KoHcucTeHTHOCTD NaMATH.
[lonnepkka KOrepeHTHOCTH MAMATH € IIOMOIbIO CHYIIMPOBAHUS.

M

[Nonneprkka KOrepEHTHOCTH NTAMATH € IIOMOILbIO KOT€PEHTHBIX CIIPAaBOYHUKOB.
[lepeueHpb TUIOBBIX BOIIPOCOB JUIsl IOAIOTOBKY K TEKYIIEMY KOHTPOJIIO
1. IpuHIMIIBI BpeMEHHON U MPOCTPAHCTBEHHOM JIOKaJIbHOCTH. MHOTOYpOBHEBAs UEPAPXUS MTAMSITH.

2. Crpykrypa ¥ aapecanus K3II-TAMAITH. ACCOLIMAaTUBHOCTh K3II-MaMATH. Pa3merienne m mowuck
JAHHBIX B K3II-TIAMSATH.

3. KomnseitepHoe ucnonnenue 3amuceil. bydep 3anucu. [lonmutuku 3amnucu.



4. BeiTecHEHUE JaHHBIX U ITOJINTUKU 3aMEILEHUS.
5. Tunel npomMaxoB B K3LI-ITaMsTh. I[pOU3BOIUTENBHOCTD KAILI-ITAMSITH.

6. BiumsHue OCHOBHBIX TIApaMETPOB KAII-MAMATH Ha €€ MPOU3BOJUTEIHHOCTh W MOTPeOIseMyro
MOII[HOCTb.

7. OnTumuzanuu K II-TIamMsaTy (rojkieiika 3anucei, Victim kam, Critical Word First/Early Restart,
prefetching u np.).

8. Shared kour u Private xomr. LLC. Tlonutrka pa3meneHus JaHHBIX B MHOTOYPOBHEBOH KAIII-NIAMSITH
(inclusive, exclusive, non-inclusive) u ee BiIusSHIE HAa MTPOU3BOAUTEILHOCTH MUKPOIIPOIIECCOPA.

9. Mertoap! noBeIIeHUS pou3BoauTeNbHOCTH inclusive kam-namstu (TLA, NCID).

10. Pacnpenenennas kam-namats (NUCA).

11. Ceru-na-kpucramie (Network-on-Chip). Hcnonp3oBaHue KoOJbLEBBIX IIWH Ui JOCTyHa B
pacIpeneaeHHyI0 K II-1aMsITh.

12. BupryanpHoe U Qu3HUecKoe aJpecHble MpocTpaHcTBa. AOcomoTHas aapecanus. JAuHaMuveckas
TpaHcisius aapecos. CTpaHUYHAs U CEIMEHTHAasl OpraHu3aluy BUpTYyaibHOU namsaTu. dparMeHTanus
namsTH. BbI30B cTpaHul o TpeOOBaHUIO.

13. JIunelinas Tabnmuna cTpaHull. BeineneHue cTpaHuIl U TPAHCIISIHS aJIPeCcOB.
14. ®opmar sneMeHTa TaOIHIBI CTPAHUIL.
15. 3amemenue crpanull. MHOTOypOBHEBBIE TAOMUIIHI CTPAHUIL. X PAHCHHUE TAOIUIBI CTPAHUII.

16. Yckopenune Tpancisinuu agpecon ¢ nomouisio TLB. Crpykrypa TLB. Ilogaepskka cTpaHul pa3HbIX
pa3MepoB.

17. Vicnonp3oBaHue nASHTU(PHUKATOPOB MPOLIECCOB VISl YCKOPEHHUSI CMEHBI KOHTEKCTOB.
18. MuBepcubie Tadbnuipl crpanui (Hashed Page Table).

19. Knm-namsth ¢ BUPTyaJIbHOU ajipecanyeil. AnmacuHr. Pemenne npoOiemMbl aqlacuHra ¢ IOMOIIBO
WHKJIFO3UBHOTO K3IIIa BTOPOTO YPOBHSL.

20. Crpann4yHas oOpraHu3alus BHUPTYaJIbHOM maMaATH apxuTekrypel x86. Mcmomnb3oBanue
uaentupukaropos npoueccos PCID aiist yckopeHust CMEHBI KOHTEKCTOB.

21. Physical Address Extension (PAE).
22. BuptyanbHas maMsITh MUKPOIIPOIIECCOPOB apXUTEKTYPhI X86-64.
23. Moaenu KOHCHCTEHTHOCTH MaMATH.

24. Cemadopbl. HeOmoxkupyromue MeETOAbl CHHXPOHU3AIMH. MeToj CHHXPOHHM3alMH Ha OO0IIeH
namsatu. bapbepHbie orneparym.

25. Illoctpoenue cucrem Ha obmieit mamsti. UMA u NUMA cucremsl.

26. IlpoGiema KOrepeHTHOCTH HaMsATH. Snoopy cache. MexaHM3MbI MOAIEPKAHUS KOTEPEHTHOCTH
Write Invalidate u Write Update.

27. IIpOTOKOIIBI KOT€PEHTHOCTH.

28. MacmTabupyemMoCTh MPOTOKOJIOB KOTEPEHTHOCTH M UCIIOJIB30BAaHUE KOTEPEHTHBIX CHPAaBOYHUKOB.
YacTu4HBIN 10 MAMSATH U TOJHBIH [0 MAMSITH CIIPABOYHUK.

29. KorepeHTHOCTh MaMSATH B MHOTOSJIEPHBIX MHKPOIMpOIECCOpax ¢ OOMMM KAIIEM IOCIETHETO
ypoBHS. BiusHHE MOMUTHK pa3MeUIeHHsS IaHHBIX B MHOTOYPOBHEBOWM K3II-MAMATH HA MEXaHU3M
KOT'€pPEHTHOCTH.

30. AnnapatHas moaep)KKa BUPTyaJIU3allii BEIUUCIUTENbHBIX PECYPCOB.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB IJId CAAYM 5K3aMCHaA:

1. Crpykrypa u agpecamus KOII-IIAMATH. ACCOIMATHBHOCTh KAMI-MAMATH. [lONWUTHKH YTEHUS |
3anucy. MHOTOypOBHEBas KIII-TIaMsATh. Victim K311

2. BoITecHeHHE 1aHHBIX ¥ MOJIUTUKH 3aMEIIEHHS.

3. Ontumuszanuu K3I-namsaTy (koHBekepu3zaius, critical word first, prefetching u ap.).

4. Shared x3m u Private kam. LLC. [TonuTrka pa3MenieHus: JaHHBIX B MHOTOYPOBHEBON KAII-TIAMSITH
(inclusive, exclusive, non-inclusive) u ee BiIusSHIE HAa MPOU3BOIUTEILHOCTH MUKPOIIPOIIECCOPA.

5.  Pacmpenenennas wom-mamate (NUCA). Hcrnonb3oBaHMe KONBIEBBIX WIMH IS JIOCTyNa B
pacnpeneneHnyo kom-namstb. Pacnpenenennoe (Intel) m uentpansHoe (IBM) apbutpuposanue
JOCTyHa K KOJbILY.



6.  CrpaHuyHas, CErMEHTHas W CTPaHUYHO-CEIMEHTHas OpraHu3alys BUPTYaJbHOW MaMSTH.
BupryansHoe u ¢pusndeckoe agpecHsie IPOCTPaHCTBRA.

7. BolaeneHue CTpaHUI] W TPAHCISALUS agpecoB. 3amelleHue cTpaHul. Tabmuma ctpanun. dopmar
3NeMeHTa TabnuIbl cTpaHul]. MHOrOypoBHEBbIE TaOIUIBI CTPAHULL.

8. Yckopenme TpaHchsaiuu aapecoB ¢ nomoinsio TLB. Ilomnepskka cTpaHuUI] pa3sHBIX pa3MEpPOB.
3amuTa agpecHOro NpOCTPaHCTBA POTPaMMBI.

9. Ksm-namsth ¢ BupTyanbHO# aapecanueil. AqunacuHr. MaBepcHbie Tabmunbl ctpanul (Hashed Page
Table).

10. BupryanbHast maMsaTh MUKPOIIPOLIECCOPOB apXUTeKTyphl Intel 64. Pexxumbl TpaHcnsuuu anpecos
apxurektypel Intel 64 (32 bit, PAE, [A-32¢). Cermentsl. HMcrnomnb3oBaHue WACHTUPUKATOPOB
mporieccoB PCID st yckopeHUst CMEHBI KOHTEKCTOB.

11. Mopenu BuptyansHOU namsitu apxutektypsl Intel Itanium (MAS, SAS). Pernonsl. Crpykrypa TLB
(ITLB, DTLB). Ucnions3oBanne VHPT nmnst yckopenus tpaHcinauuu aapecos. @opmarst VHPT.

12. SMP cucrembl. Monenu koHCHCTEHTHOCTH maMsiTi. Cemadopsl.

13. HeGnokupyromiue MeTopl CHHXpOHHU3AIMHA. MeTojl CHHXpOHHU3aIMU Ha o011el namsati. bapbepHbie
OTIepalty.

14. UMA u NUMA cucrtemsl. [lonarue korepeHTHOCTH HaMATU. Snooping u Snarfing.

15. IIportokonsl KorepeHTHOCTH. OCHOBHBIE M MEPEXOAHBIE COCTOSHUS. brokupyromuil ksm u
HeOIoKupyronuii Kamr. HekemupyeMblie oOpatieHus.

16. I'onku npu oOpamneHnsax K noacucTeMe namMatu. Bepuukanys npoToKoIOB KOTEPEHTHOCTH.

17. KorepeHTHOCTh MaMSATH B MHOTOSJEPHBIX MHUKPOIIpPOLECCOpax C OOMIMM K3IIEM IOCIJIEAHErO
ypoBHs. BiusHHE NOMUTHK pa3MELIeHHs [aHHBIX B MHOTOYPOBHEBOM K3II-NaMATH Ha MEXaHU3M
KOTEPEHTHOCTH.

18. Mcnonb3oBaHne cipaBOYHMKA (TIOJIHOTO U YCEUEHHOT0) B MHOTOIIPOLIECCOPHBIX CHCTEMAaX.

19. BupryanpHple MamuHbl W TUnepBu3op. Tumel Bupryanusamud. OONACTH NPUMEHEHHS
BupTyanu3anuu. CoBpeMeHHbIE CpeACTBa BUPTYaIU3aLUU.

20. Texnonmorum Bupryammzaumuu Intel VI u AMD-V (Pacifica). AnmaparHas BupTyaiuzanus
¢u3nueckoil maMATH W BBOJA-BbIBOJA. Peanmu3anmus 3alUIEHHOTO peXMMa paboThl C IOMOIIBIO
BHUPTYaJIbHBIX MAIIIHH.

HpI/IMepBI OuIeToB JJI TIPOBCACHHNA SK3aMCHaA:

burer 1.

1. Crpykrypa u agpecanusi K3II-NAMSITH. ACCOLUMATUBHOCTH KAII-MaMsATH. llomuTuku 4TteHus u
3anucy. MHOTOypOBHEBas KIII-TIaMsATh. Victim K311

2.  Texuonorun supryanmzauuu Intel VI u AMD-V (Pacifica). AnmaparHas BUpTyaiIud3anus
¢u3nueckoil maMATH W BBOJA-BbIBOJA. Peanmu3anmus 3alUIEHHOTO peXMMa paboThl C IOMOIIBIO
BUPTYaJIbHBIX MAIIHH.

buier 2.
1. BelTecHEeHHE JaHHBIX U IMOJIMTUKU 3aMEIEHUS.

2. BupryaneHble MammHbl W TUNEpBU30p. Tunbl Bupryanuzanuu. OO0nacTd NPUMEHEHHS
BupTyanu3anuu. CoBpeMeHHbIE CpeACTBa BUPTYaIU3aLUU.

Kpurepun onennBanus

omnnuHO 10 BricTaBnsercs cTyeHTy, IOKa3aBIleMy BCECTOPOHHHE, CHCTEMAaTH3HPOBaHHbBIE, IITyOOKHE
3HaHUS y4eOHOH MporpaMMbl AUCHUILUIMHBL, MPOSBIAIONIEMY HHTEPEC K JaHHOW MpeIMETHON 001acTH,
MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH IMPUMEHATHh UX HA MPAKTHKE MPHU PELICHUH
KOHKPETHBIX 3a]a4, CBOOOIHOE M MPaBUIIBHOE 000CHOBAaHME MPUHSTHIX PELICHUN.

9 BhIcTaBsIeTCS CTYIEHTY, IIOKA3aBIIEMy BCECTOPOHHHE, CUCTEMAaTH3UPOBAHHBIE, [TTyOOKHE 3HAHHS
y4eOHOH MpOorpaMMbl AMCHUUIUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX Ha MPAKTUKE NPHU PEIICHUH
KOHKPETHBIX 33/1a4, CBOOOHOE 1 MPaBHIbHOE 000CHOBAHUE MPUHATHIX PEIICHHA.

8 BeicTaBisieTcs CTYIEHTY, [TOKa3aBlIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBAaHHbBIE, TITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PEILICHUH, C HEKOTOPBIMH HEIOYETaMH.



xopomio 7  BeicTaBuseTcs CTYICHTY, €CIIM OH TBEpPIO 3HAET MaTepHaj, TPaMOTHO M IO CYLIECTBY
U3J1araeT ero, yMeeT NPHMEHSTh IOJTyYeHHbIE 3HAaHHUS Ha NPAKTUKE, HO HEIOCTAaTOYHO I'PaMOTHO
000CHOBBIBAET MOJTYYCHHBIC PE3YIBTATHI.

6 BricTaBnseTcs CTyneHTy, €CiIM OH TBEPAO 3HAET Marepuall, IPaMOTHO U MO CYIIECTBY M3J1araer ero,
yMeeT NMPHUMEHSTH MOJTy4YCHHbIC 3HAHUS Ha MPAKTHKE, HO JOIYCKAaeT B OTBETE WIIM B PEIICHUH 3a]a4
HEKOTOpBIE HETOUHOCTH.

5 BeIcTaBuseTCS CTYICHTY, €CII OH B OCHOBHOM 3HAET MaTepHall, [PAMOTHO U II0 CYLIECTBY M3JIaraeT
ero, yMeeT NPUMEHATh MOJy4YEeHHbIC 3HAHHMS Ha NPAKTHKE, HO JOIYCKAaeT B OTBETE MM B pPEIICHHU
3aj1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOYHOCTEH.

YAOBIICTBOPUTEIHHO

4 BricTaBisieTcss CTyAeHTY, NOKasaBIIeMy (parMeHTapHBIH, pa3pO3HCHHBIA XapakTep 3HAHHH,
HEJIOCTaTOYHO  IpaBUIbHBIE  (OPMYIUPOBKM  0a30BBIX  IOHATHH, HApyIIEHHUS JIOTHYECKOM
MIOCJICIOBATEIbHOCTH B W3JIOKEHHU TPOTPAMMHOTO MaTepHaia, HO IPH 3TOM OH OCBOMJ OCHOBHBIC
pasnensl yuyeOHOW NporpamMMbl, HEOOXOAMMBIE AJs JaJbHEWIIero oOy4deHHs, U MOXET NPHUMEHSTh
MOJTy4EHHbIC 3HAHHS TI0 00pas3Ily B CTAaHIAPTHOMN CUTYallUH.

3 BricTaBisieTcss CTyaeHTY, NOKasaBIIeMy (parMeHTapHBIH, pa3pO3HCHHBIA XapakTep 3HaHHH,
JOMTycKaImeMy omuOKkd B (QopMyiaupoBkax 0a30BbIX TMOHATHH, HApPyIIEHUs JIOTHYECKOM
MOCJICIOBATEIEHOCTH B M3JIOKEHUH MPOrPAMMHOTO MaTepHaia, ciado BiIaJeeT OCHOBHBIMU pa3/ieiaMu
y4eOHOW mporpamMMbl, HEOOXOIUMBIMM JUIsl JAajbHEHIIEro OOydyeHHs M C TPYIAOM IPHMEHSET
TIOJTyYEHHbIC 3HAHHS J1a)Ke B CTaHIAPTHOM CUTyalluH.

HEYIOBJICTBOPUTEIHHO

2  BroicTaBnsieTcsi CTyACHTY, KOTOPBIH HE 3HAeT OOJbIIEH YacTH OCHOBHOTO COJAEpIKaHUS y4eOHOM
POrpaMMbl JUCHUILIHHBL, JOMYCKaeT rpyOoble OUTMOKU B (hOPMYIHMPOBKAX OCHOBHBIX IPUHIIUIIOB U HE
yMEeT UCIOJIb30BaTh MOTy4YEHHbIE 3HAHHUS IIPU PEIICHUU TUIIOBBIX 3a/a4.

1 BricTaBisieTcss CTyleHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO COICpKaHUs yd4eOHOW IpOrpaMMBbI
JUCIUTUTHHBI, JIOMYCKaeT rpyOeiinie omuOku B GOpMYIHUpPOBKax 0a30BBIX MOHSITUN TUCIMILIMHBI U
BOOOIIIE HE UMEET HABBIKOB PELICHUS TUIIOBBIX MPAKTHUSCKUX 3a/1a4.

5. MeTonuueckne MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

DK3aMeH NPOBOIUTCS B YCTHOM (hopme.

[Tpu mpoBexeHNH yCTHOTO 3K3aMeHa oOydarolieMycs mpeaocTasisiercss 1 yac Ha moarotoBky. Ompoc
o0yuaroIerocs o OWieTy Ha yCTHOM 9K3aMEHE He JIOJDKEH MPEBBIIIATh IBYX aCTPOHOMHYECKUX YacOB.

Bo BpEMs IPOBCACHUS SK3aMCH O6y‘{aIOH_II/IeC$I MOT'YT TTOJIb30BAaTbhCA nporpaMMoﬁ JAUCIMITIIMHBI.



