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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: CI/IMYJ’IFH_H/IH KOMIIBFIOTCPHBIX apXUTCKTYP
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(IJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa MUKPOIPOIIECCOPHBIX TEXHOIOTHIA B MHTEIUICKTYIBHBIX CHCTEMAX

yTpaBiIeHUS
Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBbI IPOMEKYTOUHOH arTecTauuu: 7 (oceHHuil) - JuddepennupoBannslii 3a4et

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3a4. ef.: 1

[Iporpammy cocrtaBui: N.B. IleTymkoB, aCCHCTEHT

[Tporpamma oGcy>xaeHa Ha 3aceJaHnH Kadeapbl MUKPOIPOLIECCOPHBIX TEXHOIOTUI B HHTEIUIEKTYaJIbHBIX CHCTEMaX
ynpasnenus 30.03.2023



AHHOTANMA

OCHOBHOM LIeJIBIO Kypca SBIISIETCS. 03HAKOMIIEHUE CTYEHTOB C COBPEMEHHBIMH I1OIX0JaMU IIPOEKTUPOBAHUS U
pa3palboTKK MPOrpaMMHBIX MOJIeNIel apXUTEKTYPbl KOMIIBIOTEPOB (CUMYIISTOPOB). MoJieNi UCTIONB3YIOTCS IS
IPOEKTUPOBAHUS, ONTHMHU3AIMM, TECTUPOBAHUS U BepUHUKALUU pPa3padaThIBACMbIX BBIYHUCIUTEIbHBIX
CHUCTEM OT CTaJWM PAHHET0 NPOCKTHUPOBAHMS [O TECTUPOBAHMSA ONBITHBIX OO0pa3LoB, a Takke s
obecrieueHuss 0OpaTHOM COBMECTUMOCTH C YCTApeBUIMMU UM BBIXOSIIMMU W3  HCIOJIB30BAHUS
BBIYHCIIUTENBHBIX CHCTEM.

B kypce paccmarpuBaroTCs OCHOBHBIE MOAXOABI K pa3paboTke (QyHKIUOHANBHBIX, MOTAKTOBBIX,
aHAJMTUYECKUX MOJENeil apXuTeKTypsl komnbiorepa (OBM) u ocoboe BHUMaHUE ynenseTcsl ONTHMU3AUN
MPOU3BOIUTENFHOCTH MoJiesiell. B Havyane Kypca u3y4yaroTcsi IpOCThle HHTEPIPETUPYIOLINE (QyHKIMOHAIbHbIE
MOJEJIN APXUTEKTYpPBbl, 3aT€M PacCMaTPUBAIOTCSI OCHOBHBIE IOJAXOAbI K IPOEKTUPOBAHUIO CUMYISITOPOB C
OMHApHOH TpaHCISLHUCH.

OTnenbHbIE JIEKIMU TOCBSIIEHBI paccMOTpeHHo cymiecTByomux moneneid (QEMU, BOCHS), a Takxke
MOJEIIMPOBAaHUIO APXUTEKTYpbl Ha ypOBHE mojib3oBaTenbckux nporpamm (Valgrind, DynamoRIO).
[IpakTuueckue 3aa4u BEIMOIHIIOTCS Ha mpuMepe apxutektypsl RISC-V.

JlJisl yCHenmHoro OCBOCHHUSI Kypca CIyIareilro HeoOXOAUMO BIAJIETh s3bIkoM acceMOiniepa u SAABY Cu/Cu++,
YMETh IPUMEHSTH OCHOBHBIC aJITOPHUTMBI, 3HATh OCHOBBI apXUTEKTYPBl I MUKPOAPXUTEKTYpbl DBM.

1. leau u 3apauu

eap AUCUMNIMHBI
- TIPEACTaBJICHUE TEOPETUYECKUX MPUHIMIIOB U MPAKTUYECKUX MOAXOJ0B pa3pabOTKH MPOTrpPaMMHBIX
Mozeseit mozenelt apxuTekTypsl OBM, a Takke mpakTH4ecKOro MPUMEHEHHS TaHHBIX MOJIEEH.

3agaun AUCHMIIHHBI
3agayaMu AMCLUILIIMHEL SBIsieTcss (JOPMHUPOBAHME 3HAHMM M NMPOEKTHBIX HABBIKOB B MOJEINPOBAHUS
APXUTEKTYPBl U MUKPOApXHUTEKTYpsl DBM.

3HaHuA MOJIy4aCMbIC CIIYIIAaTCIIsIMU Kypca:

- IIpobiaemMbl MPOEKTUPOBAHHMS HOBBIX APXUTEKTYP W MHKPOAPXUTEKTYp, pEIIaeMble C MOMOILBIO
MOZEIMPOBAHNS Ha YPOBHE apXUTEKTYPbI/MUKPOAPXUTEKTYPBI

- Cyl1ecTByOILIME IPOrpaMMHbIE MOAEIH U UX Pa3Iuius B CKOPOCTH U TOUHOCTH MOJEIINPOBAHMUSL.

- OCHOBHBIE aJITOPUTMBI U [IOJXOABI UCIIOJIb3yEMbIE B COBPEMEHHBIX CUMYJIATOPAX apXUTEKTypsl DBM
[IpoexTHbIe HaBBIKK NIOTyYaeMble CIIyLIATENIMU Kypca:

- [IporpammHoIif peanuzanuu Mozaenei apxuTekTypsl 9BM

- [IporpammHOIf peanu3aui CUCTEM KOCUMYJISINH apXUTeKTypsl OBM

- OnTuMH3aIy MPOrpaMMHBIX MOZeNel apXuTekTypsl DBM

- [IpuMenenust mporpaMMHBIX MOJIEEH TSl MOAETUPOBAaHUS apXUTeKTypbl DBM

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHUS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
KPUTHUYECKUHN aHaN3 U CUHTe3 HHpopManuy, |“HPOpMALNIO, HEOOXOOUMYIO AJISl PELICHHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpPOrpaMMHBIE CPEJICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH

poeCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH




OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIAThH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KaueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBOJIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT NOPUHLMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a [OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIBHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluKM HAYYHBIX CTAaTEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- pa3paboTKH, TECTUPOBAHUS, BepUpHUKaLNY anmnaparHoro odecnedenns IBM u uccnenoBanus paboThl

OBM;

- OCHOBHBIC ITOHATHUSA U KﬂaCCI/I(bI/IKaI_II/IOHHBIG MMPpU3HAKH, UCIIOJIB3YCMBIC B Hay‘-IHOfI n HpOMBILHHeHHOﬁ
cpeac A OHnHMCaHuA NPOUECCOB CUMYISLNU, SMYIIALIUH, MOACIUPOBAHHSA, NMOHHMMATb CXOACTBA U

pasiiniusa MCXK1y HUMHU,

- oOIIMiA IIMKJI CO3/IaHHs HOBOM amlmapaTHOW CHCTEMBI M BOBJICYEHHOCTh CHMYJISIIIMHM HAa BCEX CTAJIUAX

OTOTIO IIponecca,

- pa3nmuuuMs B TOAXOAax CO3/JaHUS MOJEIEeH TPOIECCOpPOB H  MNepU(EpHHBIX YCTPOMCTB,
(YHKIMOHATBHBIX U TIOTAKTOBBIX MOZAETICH;
- 3a7aud 00ecHedeHus BBICOKOW IPOM3BOAMTEIBHOCTH W KOPPEKTHOCTH pEaTM3alUM MOJeIei

YCTPOMCTB.

YMETb:

- IIOJIB30BAaTbCA CBOMMHM 3HAHHUAMHU

AL pCHICHUSA  NPUKIIAJHBIX, TCXHOJOIMYCCKUX 3aJda4

[IPOEKTUPOBAHMSA U peau3aliy IporpaMMHBIX MOAEIeH;

- I[pUHUMAThL TMPAaBUIBHBIC PCHICHUA O CTPYKTYpC

peaHa3Ha4YCHUs,

co3JaBacMOM MOJCIH, HCXoasd H3 e€

- JIeJIaTh Ka4eCTBEHHBIE BBIBOJIBI ITPH MEPEXOJIE K MPEEIbHBIM YCIOBHSIM B M3y4aeMbIX MPpoOIeMax;

- paborarh C JOKyMEHTallMeW K amnmapaTHbIM CpEICTBaM, yMEThb H3BICKaTh W3 He€ HMHGPOpMAIHMIO,
peJieBaHTHYIO Tpo0ieMaM MOJIEIMPOBaHUS;

- OCBanBaTh HOBBIC NPEMETHBIC 00IACTH, TEOPETUUECKUE TTOIXO/bI U SKCIIEPUMEHTAIbHbIE METOUKH;
- paboTaTh Ha COBPEMEHHOM OOOPYIOBaHWH C HCIIOJIB30BAHHEM COBPEMEHHBIX HHCTPYMEHTOB WU

TEXHOJIOTUI IPOrpaMMHUPOBAHHUS.

BJIAJIETh:

- HaBbIKAMH OCBOEHUS 00JbIIOT0 00BbeMa HHPOPMALINY;

- HaBBIKAMM CaMOCTOSITEIbHON paboThl M MCHOIBb30BaHUs HH(popMary u3 6a3 3HaHuil B VIHTEpHET;
- KyJBTYpO# MOCTAHOBKHU M MIPOEKTUPOBAHMS 3a]1a4 110 pa3paboTKe NpOrpaMMHOT0 00ecreueHs;

- HaBbIKAMM UCIIOJIb30BAHUE COBPEMEHHBIX HHCTPYMEHTOB IIPOIPaMMHUPOBaHUSI.




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 (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora

MonenupoBanue Kak oOJacTh 3HAHHM.

1 Hasnauenue U BO3MOXHOCTHU 1 1 1
[IPOTPaMMHBIX MOJIEJIEH

2 WHTepnperupyromue Moaenn 2 2 2

3 OHTHMI/isaumI WHTEPIPETUPYIOINX 3 3 3
Mozeein

4 MonenupoBaHue THOJHOM CUCTEMBI H | 1 |
IOJIB30BaTENIBCKOTO YPOBHS

5 Kocumymnsiiiust monenei 1 1 1

6 Mogenu ¢ § JTUHAMUYECKOW OWHApPHOM 1 1 1
TpaHcsIuen

7 Bepudukanus nporpaMMHBIX MojeIei 1 1 1

] JnHamudeckas JIBOMYHAs ) ’ )
WHCTPYMEHTAIHS

9 Nzydenue _ CYLIECTBYIOIUX ) 5 )
[IPOrpaMMHBIX MoeNIei

10  [Mogenu mpou3BOAUTEILHOCTH 1 1 1

Nroro yacos 15 15 15

ITonroToBka k 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2.

Coneprxanne TUCIUIUIUHBI (MOl ), CTPYKTYPUPOBAHHOE O TeMaM (pa3iernam)

Cemectp: 7 (OceHHmi)

1. MonenupoBanue Kak oonacTh 3HaHWM. HazHadeHne M BO3MOXXHOCTH MPOTPAMMHBIX MOJIEIEH

[Tonsitust Mozenu ¥ MoaenupoBanus. HazHaueHHe ¥ posib MOJEIMPOBAHUS B IIPOLIECCE Pa3pabdOTKU U
BBIITyCKa MPOrPaMMHO-aIMaparHeX mwiar¢gopM. Bupryanuzanus, CHMyISIIuUs, SMYJISLIUS: CXOICTBA H
pasnuuus. O630p MOAXOIOB K MOJEIMPOBAHUIO M Kiaccudukamus mojeneii. [Ipodnema ckopoctu

MOACIINPOBAHUA.

2. HTepnpeTupyromume Moaen

OneMeHTHl cOCTOSIHUA BbhrunucauTes. dusndeckas namsatb. OCHOBHOM LMK padOThI mpoueccopa ¢
noouepeHbIM ucnonHeHueM HUHCTpykuui: IF-DE-EX-ME-WB. ba3oBblii IpHHIMI NOCTPOCHHUS
Mozenu mpoueccopa. KoaupoBanue u JexoavpoBaHue HHCTpYKUMUA. CTpyKTypa MpeacTaBiICHHS
JIEKOIMPOBAHHON MHCTPYKLUU U €€ ONTUMU3ALIUSL.

3. OnTuMu3anys HHTEPIPETUPYIOUTUX MOJIETei




KsmmpoBanue pe3ynbTaroB IEKOAMPOBAaHUS, MOCTPOCHUE JMHEHHBIX YYaCTKOB, IIUTBIA KOA U €ro
peammzanuss Ha Cu/Cut+. Cps3piBaHMe JMHEHHBIX YydacTkoB, [Iporpammuoe TLB. IIpobGiema
caMoMOAN(PHULIMPYIOMIETOCs Kojia

4. MOI[CJ'II/IpOBaHI/Ie IIOJIHOM CHCTEMBI M I10JIb30BaTCIILCKOTO YPOBHHA

[InanupoBumk coObituii. @Popmar ELF. Mogenp mnaMatd Mojab30BaTeNbCKOM  IPOTPAMMEL.
MognenupoBanre pabOThl CHCTEMHBIX BBI30BOB. J[MHAMHUUECKas IMHKOBKA MIPUII0KECHUH.

MonenurpoBanue paboThl TepUPEPUIHHBIX YCTPOUCTB. Peanu3anust KapThl maMsaTi

5. Kocumymsiiust mopenei

['ubpunHas xocumynsnus Moneieil pa3HbIX ypoBHel abcrpaknuu. TpaccupoBka ucnonHerus 110.
CpaBHHTEIbHAS KOCUMYJISAILMS HECKONBKUX MOJENEeH pa3MYHbIX H OJMHAKOBBIX YPOBHEH
a0CTpaKIuH.

6. Monenu ¢ tuHaMu4YecKor OMHAPHOM TpaHCIsIIUen

[TepexoMIuIsIs TpOrpaMMbl M3 MAalIMHHOIO fA3bIKA TOCTEBOM apXHUTEKTYypbl B MAlIMHHBINA SA3BIK
XO35IMCKOM apxuTeKTypsl. [IpenMymecTBa U HEIOCTATKU JBOMYHON TPAHCISALMU B CPAaBHEHUU C
HHTEpPIPETAaTOpoM. TpaHCIALUS TpacCc W TpaHCIsuusa 0a3oBbIX OnokoB. lllabGnmoHHas TpaHCIALHS.
I'eneparys 1 npuMeHeHue M1abJIOHOB. YPOBHHU ONTUMH3ALNH (IIepeiadn).

7. Bepudukanus nporpaMMHBIX MOJIETIeH

OcCHOBHBIE TIOAXOMIbI TECTUPOBAHUS U BepU(PHUKALNN MPOrpaMMHBIX Moaesel. CpaBHEHHE TIOAXOI0B
Bepu(HUKAUA C CAMOIPOBEPSIOIIMMH TECTaMH W TECTaMU JUIS CPAaBHHUTEIBHOW KOCHMYIISLUH.
Pyunas pazpaboTka TECTOB U reHepaTophl TECTOB.

8. I[I/IHaMI/I‘IeCKaH ABONYHAsA UHCTPYMCHTAaUA

O6uwme npununsl noctpoenus cpeacts DBI/DBA na npumepe Valgrind, DynamoRIO. ITogxoas! ¢
MHCTPYMEHTAlMEeH MCXOAHOTO OMHApHOTO KOJa M IPOMEXYTOUHOro IpencTaBieHues. M3ydenue
MpUMEPOB IUIArMHOB K JaHHBIM cucTemaM. Paspalorka tuiarmna ans Valgrind gns moncuéra
JMHAMHYECKHX XapaKTePUCTHK UCIIOIHEHUS IIPOTPaMMBI.

9. U3zydenue cymiecTByIONINX MTPOrPaMMHBIX MOJIETei

O030p cyIIecTBYIONMX CUMYISATOpPOB U BuUpTyanbHbIX Mamma: QEMU, BOCHS, VirtualPC.
CxozcTBa ¥ pa3IHyHsL.

10. Moaenu npou3BOAUTENbHOCTH

[TorakroBslie Moaenu npoueccopa u DBM. Pazpaborka moneneit Ha ABY. Ananutnueckue Moaenu
IIPOU3BOUTENBLHOCTHU IIPOLIECCOPOB C MIOCIIEA0BATEIbHBIM U BHEOUEPEIHBIM UCIIOJIHEHUEM KOMaH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Ha nexiMoHHBIX 3aHATHAX UCTIOIB3YIOTCS MYJIBTHMEIUHHBIC TEXHOJIOTUH, BKIIIOUAs IEMOHCTPALHIO
npe3eHTanuii. TpeOyercst yueOHas aynuTopusi, OCHAIIEHHAsS MYJIBTUMEIUIHHBIM 000Py/I0BaHUEM
(MIpoekTopoM) ¥ y4eOHOH TOCKOH.



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. JIoBug Xoppuc, Capa Xoppuc. [ludposas cxemorexHruka u apxutektypa kommsiotepa. JIMK Tlpecc.
ISBN 978-5-97060-450-2
2. Duapro TanenOayMm. Apxurektypa komibtotepa. // 5-e uza. CII6.: «ITutepy», 2006.
3. James E. Smith, Ravi Nair. Virtual Machines — Versatile Platforms for Systems and Processes.
Elseveir 2005. ISBN 978-1-55860-910-5.

JomnonHurenbHas aureparypa

1. Binary translation / Richard L. Sites, Anton Chernoff, Matthew B. Kirk et al. / Communications of
the ACM Vol. 36, Ne 2. Pp. 69-81. 1993.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. Bellard, Fabrice. QEMU, a fast and portable dynamic translator // FREENIX Track: 2005 USENIX
Annual Technical Conference. 2005. 2.
http://www.usenix.org/publications/library/proceedings/usenix05/tech/freenix/full_papers/bellard/bella
rd.pdf

3. Shwartsman S., Mihoka D. How Bochs Works Under the Hood. 2nd edition // Tex. otu. 22 ctp.
2012.

4.
http://bochs.sourceforge.net/How%20the%20Bochs%20works%20under?%20the%20hood%202nd%20
edition.pdf

5. The Sniper Multi-Core Simulator, https://snipersim.org//w/The_Sniper Multi-Core Simulator

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUMN.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

[Tocemnienue JIeKIMA U caMOCTOsATEbHAs padora ¢ aureparypoidl. CaMocTosTenbHas paboTa BKIFOYACT
B ce0si: UTeHHe U KOHCIICKTHPOBAaHHE PEKOMEHIOBAHHOW JIMTEPATyphl, IPOCMOTP HHTEPHET-PECYPCOB
M0 TeMaTuKe Kypca, MOAroTOBKY K auddepeHnnpoBaHHOMY 3a4eTy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA
npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MUKPOIPOIIECCOPHBIX TEXHOIOTHIA B MHTEIUICKTYJIBHBIX CHCTEMAX

yTpaBiIeHUs
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Pa3zpatGoTunk: N.B. IleTymkoB, aCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AUCHMIUIMHBL « CHMYISAIHS KOMIIBIOTEPHBIX apXUTEKTYP» 00YyHaIOIIHUIACS JOIKEH:

3HATb:

- pa3paboTKH, TECTUPOBAHUS, BEpUPHUKAIMY anaparHoro odecniedernns IBM u uccnenoBanus paboThl

OBM,;

- OCHOBHBIE MOHATHA U KJIacCU(HUKALMOHHBIC PU3HAKH, UCIIOJIb3yeMble B HAyYHON M MPOMBIIIICHHON
cpele Uil ONMMCAHMS IPOLECCOB CHMYIALUHU, SMYISIIUM, MOAEIMPOBAHHS, NMOHUMAaTh CXOJCTBA WU

pa3nuuus MEeX1y HUMU;

- O6H.[HI>1 OUKII CO3AaHUA HOBOH annapaTHofI CHCTEMBI U BOBIICYEHHOCTh CUMYJIAIMKA HA BCCX CTAAUAX

9TOrO Ipo1ecca;
- pasinuusdg B 1IOAXOAaX CO3OaHUsA

MOJEJIel TPOLEccOpoB U TNepUPEpUHHBIX YCTPOUCTB,

(YHKIIMOHAITLHBIX U TIOTAKTOBBIX MOJIETIEH;
- 3amaun Oo0ecreueHUsT BBICOKOW TPOM3BOMUTEIHHOCTH M KOPPEKTHOCTH pEAM3alUd  MOJeleh

YCTPOMCTB.

yMeTh:




- TOJNb30BaTbCsl CBOMMH 3HAaHUSMH ISl PEIICHHs HPUKIAAHBIX, TEXHOJIOIMYECKUX 3aaad
[IPOEKTUPOBAHMS U pealu3aliy IporpaMMHBIX MOAEIeH;

- T[pPUHUMATh TPABHUJIBHBIE PEIIEHHS O CTPYKType CO3[1aBa€MOM MOJENH, HUCXOoAd U3 eé
[IpeJHa3HAYCHUS;

- JIeJIaTh Ka4eCTBEHHBIE BBIBOJIBI ITPH MEPEXOJIE K MPEEIbHBIM YCIOBHSIM B U3y4aeMbIX MpodIeMax;

- paborarh C JOKyMEHTAllMed K amnmapaTHbIM CpEICTBaM, YMEThb H3BICKaTh W3 He€ MHGPOpMAIMIO,
peJieBaHTHYIO Tpo0ieMaM MOJIEIHPOBaHUS;

- OCBanBaTh HOBBIC NIPEMETHBIC 00IACTH, TEOPETUUECKUE TTOIXO/BI U SKCIIEPUMEHTAIbHbIE METOUKH;
- paboTaTh Ha COBPEMEHHOM OOOPYIOBaHMH C HCIIOJIb30BAHHEM COBPEMEHHBIX HHCTPYMEHTOB W
TEXHOJIOTUI IPOrpaMMHUPOBAHHUS.

BJIaJeTh:
- HaBbIKAMH OCBOEHUS 00JpIIOT0 00BbeMa HHPOPMALINY;
- HaBBIKAMM CaMOCTOSITEIbHON paboThl M MCHOIb30BaHUs HH(popMaly u3 6a3 3HaHui B VIHTEpHET;
- KYJABTYpO# MOCTAHOBKHU M MIPOEKTUPOBAHMS 3a]1a4 110 pa3paboTKe NporpaMMHOTO 00ecreueHus;
- HaBbIKAMH UCIIOJIb30BAHUE COBPEMEHHBIX HHCTPYMEHTOB IIPOIpaMMHUPOBaHUSI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

[lepeuens 3amanuii 1715 CaMOCTOSTEIILHON paOOTHI:

1. @®yHKuMOHaNbHAs MOHENb KoMIbloTepa ¢ apxurekrypoir RISC-V ¢ nHabopom TecToB Ha
COOTBETCTBUE APXUTEKTYPHOH TOKYMEHTALIUY.

2. OyHKIMOHANIbHAS MOAENbh Kommbiorepa ¢ apxuTekTypoil RISC-V ¢ OunapHON TpaHcmsauued u
Ha0OpOM TECTOB HAa COOTBETCTBHE APXUTEKTYPHOM NOKyMEHTALMH YpPOBHS IOJIB30BaTelNs (KypcoBas
paboTa MOBBIIIEHHOW CIOKHOCTH).

3. Ilpocreiimas morakroBas Mozens koHBeiiepa RISC-V na SABY ¢ HaGopoMm TecTOB Ha COOTBETCTBHE
ApXUTEKTYpHOU JOKYMEHTAIUH.

4. T'eneparop RISC-momoOHOM cucTeMBl KOMaHJ] (PMKCHPOBAaHHOW JJTMHBI C HaOOpOM TpeOOBaHM B
MAaIIMHHO-YUTAaeMOM (hopmaTe.

5. I'enepatop tectoB misa apxurektypbl RISC-V ¢ ucnonp3oBannem

3a KaXa0¢€ 3aIJaHUC CTYACHT MOJIYy4acT OLCHKY B COOTBCTCTBHUU C Ta6J'IPII.ICI>i KpUTCpUA OLICHHUBAHUS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauk AU depeHIMpOBaHHOTO 3a4eTa:

1. ®yHKIMOHANBHBIE MOJENU: Ha3HaYeHHe, oOIIMe CBOWCTBA, CKOPOCTh pabOThl, OrpaHUYCHHS B
TOYHOCTH.

2. IlorakToBble MOZIENH: HA3HAYCHHE, OOIIKE CBOMCTBA, CKOPOCTh pabOTHI, OTPAaHUYEHHS B TOYHOCTH.

3. IlpuunHbl co3gaHMA TUOPUAHBIX CHCTEM KOCHUMYJSLHMHA. BO3MOXXHOCTH MHTErpanyy MOTaKTOBOU
MOZEIH B (PyHKIIMOHAIBHYIO.

4. CumynsaTopbl ypoBHS NpwiokeHHs. OTIWUMsS OT MONMHOIUIATQOPMEHHBIX MoOIeleld. YpPOBEHb
MOJEJIMPOBaHUsI CUCTEMHBIX BBI30BOB ONEPALMOHHON cucTeMbl. CXOACTBA U pa3iMyus ¢ CUCTEMaMU
TUHAMUAYECKON OMHApHOW MHCTPYMEHTALINH.

5. CpaBHeHue Mojeneil, OCHOBaHHBIX Ha WHTEPIPETALMH M HA JBOMYHOM TPAHCISILHUU: CIOKHOCTD
peanu3annu, CKOpoCTb paboThl, CLIEHAPUH, IPU KOTOPBIX HHTEPIIPETALHS BHITOJHEE TPAHCIISLIUY.

6. I1laGnonHast TpaHCIALMS KOAA KaK Pa3HOBUIHOCTh OMHAPHOW TPAHCIAILMU. YCIOBHS HNPUMEHEHHS.
CpaBHEHHE C ONTUMU3HPYIOLICH OMHAPHON TPAaHCISLUEH U MHTEPIPETaTOpaMH.

7. COOTHOLICHHUSI CKOPOCTEH pabOThl pealIbHBIX U BUPTYaJIbHBIX CUCTEM.

8. KBoTa ncnosHeHus B MHOTOITPOIIECCOPHBIX MOAEAX. ONacHOCTH MPH U3JIHIIHE OOJIBIIOM 3HAYCHUU
KBOTBHI. JleTepMEHHpPOBaHHOE  MOJEIUPOBAHUE MHOTONPOLECCOPHBIX  CcUCTEM. MCTOUHMKH
HeJleTepMUHHU3MA NIPH paboTe NapauIeIbHBIX CUMYISTOPOB.



9. CpenctBa TUHAMUYECKOW JBOMYHOM HHCTpyMEHTauuu mporpaMm. Ilomxomel ¢ mHCTpyMeHTanuein
OMHApHOTO KOJa U MPOMEKYTOYHOTO MPEICTABICHUS U UX CPaBHEHUE.

10. OnTuMu3anyss MOJIETMPOBAHUS UCIIOMHEHUS KOJla B MHTeprpeTaTopax. KemmupoBanue pe3yasratoB
JIEKOIMPOBAHMsI, UCIIOJTHEHUE JTMHEWHBIX yYACTKOB, CBSI3bIBAHME JTMHEHHBIX ydyacTkoB. LIIUTHIA Kox u
0COOCHHOCTH €T0 peayn3aiuy Ha sizbike Cut++.

11. Tpancnsauus BUPTyaldbHBIX aapecoB B (u3mdeckne ONTHUMU3AIMA MOAEIMPOBAHUS IOICHCTEMbI
namsatu. Kemmposanue B TLB.

12. Ananutudeckue MOACIIN MPOU3BOAUTCIBHOCTU IIpoHeccopa € BHCOYCPCAHBIM HCIIOJIHCHUCM
KOMaH/.

[Tpumepsl 6useToB K MU GEpPeHITUPOBAHHOMY 3aUeTy:
buner Nel

1. ®yHKIMOHANBHBIE MOJENU: Ha3Ha4YeHHe, oOIIMe CBOWCTBA, CKOPOCTh pabOThl, OrpaHUYEHHS B
TOYHOCTH.

2. AHaIuTUYECKUC MOACIN MPOU3BOAUTCIBHOCTU IIpoHeccopa € BHCOYCPCAHBIM HCIIOJIHCHUCM
KOMaH/.

Buer Ne 2
1. [ToTakToBBIE MOJIENIN: HA3HAYCHHE, OOIIINE CBOHCTBA, CKOPOCTh pabOTHI, OTPAHUYCHHS B TOYHOCTH

2. TpaHcnsiuusi BUPTYalbHBIX aApecoB B (u3ndeckre ONTHMHU3AIMS MOJIEIHUPOBAHUS IMOACHUCTEMBI
namsatu. Kemmposanue B TLB.

Kputepun onennBanus

Onenka otmnano (10) BbICTaBIsieTCsS CTYACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
nryOokue 3HaHMS y4eOHOM MporpaMMbl JUCHUIUTUHBI, MPOSIBISIONIEMY HHTEpEC K IaHHOM NMpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUYECKU NPUMEHSITHh WX HA MPAKTHKE MPH
pelLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBIIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.

Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MMOKa3aBLIEMy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U NMPaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

Ouenka OTIIMYHO (8) BBICTABISAETCS CTYACHTY, [IOKa3aBIIEMy CHCTEMAaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOorpaMMbl AMCHUUIUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX Ha MPAKTUKE NPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHNUH, C HEKOTOPBIMU HEJ0UeTaMu.

OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWUA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Omnenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepuall, TPaMOTHO W TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpouIo (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO U II0
CyHIE€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTHUKE, HO OJOITYCKACcT B OTBETEC
HJIN B PCIICHHHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

OneHka yIOBIETBOPUTEIbHO (4) BBICTABISICTCS  CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IIPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.

OmueHka yIOBIETBOPHUTENbHO (3) BBICTABISICTCS  CTYACHTY, IOKaszaBIIieMy (parMeHTapHbIi,
pPa3po3HEHHBIH XapakTep 3HAHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OreHka HEYJOBJICTBOPHUTENIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUsl Y4YeOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THIIOBBIX 33]1a4.



OueHka HeyaOBIeTBOPUTENLHO (1) BBICTaBIsSETCA CTYAEHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH Qopme.

ITpu npoBexenun muddepeHInpoBaHHOrO 3aueTa oOydvaromemycs npenocrapisercs 20 MUHYT Ha
noAroToBKy. Onpoc o0yvarouierocst MpoBOAUTCS B TedeHrne 30 MUHYT.

Bo Bpemss mpoBenenus audQepeHIpOBaHHOTO 3adera OOydaloumMecs MOTYT —IOJIb30BaThCs
HPOrpaMMO¥ TUCIMIUINHEL



