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: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(IJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

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

YK-1 CriocobeH oCyIiecTBISTh MTOUCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHGOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBII MOAXOA Ul pELIEHHsT  |3ada4u

[IOCTABJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnble |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H BBIYHMCIIMTEIEHYI0 TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPH PellicHUH 337a4  |ob0mactu (cdepe) mpodeccHoHaNBHON NesITeThHOCTH

npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
Hay4HbIC U (WJIN) TEXHUYECKUE Tpe/ICTaBICHHUS pe3yabTaToB Hay4YHOM
(TexHonornvyeckre, THHOBALIMOHHBIE) OTYETHl  |(HAYYHO-TEXHUYECKOW, WHHOBAIIMOHHON TEXHOJIOTUYECKOM)
(ryOnTIKanuy, TPOEKTHI) JEATSIIFHOCTH B BUJIC OTYETOB, HAyYHBIX ITyOIMKAIHIA

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON

IIK-1 CnocobeH cTtaBuTh, hOPMaIU30BLIBATE U |ACATCIIBHOCTH




pemarh 3a/1auu, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC

Hay4HBIC PE3YIIbTATHI [IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICJIOBAHMS U MX alpoOaIiyio

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

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCIICZIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
- apPXUTEKTypy TOJCHCTEMBI TAaMSITH COBPEMEHHBIX MHKPOIPOIECCOPOB U TEXHOJIOTHH €¢
ONTUMU3ALUY;
- 0COOCHHOCTH MOCTPOCHHS UEPAPXUU KIII-MIAMSATH MHOTOSIEPHBIX MUKPOTIPOIIECCOPOB;
- METOAbl CHHXPOHHM3AI[MM JIOCTyNa B TMaMATh MHOTOSJCPHBIX M  MHOTOIPOIIECCOPHBIX
BBIYUCITUTENBHBIX CHCTEM;
- TEXHOJIOTHH MOAJCPKKH BUPTYAJIbHOM MaMSITH B COBPEMEHHBIX MHUKPOIIPOIIECCOPaX;
- anmapaTHpIe TEXHOJOTUH BUPTYaIU3allMH BBIYHUCIMTENBHBIX PECYPCOB M pealM3alliy 3alUIIEeHHBIX
PESIKUMOB.

YMETh:
- CTPOUTh HEPAPXUIO0 TIOACHUCTEMBI MAaMSATH MHUKPOMPOILECCOpa B 3aBHCUMOCTH OT 3aJaHHBIX
TpeOOBaHMIA;
- BBIOMPATh CTPYKTYPY U XapaKTEPUCTUKHU KAII-MAMSITH I HAXOXICHUS ONTUMAJILHOTO COOTHOIIICHUS
MEX/y BPEMEHEM JIOCTYIIA, POIYCKHOM CIIOCOOHOCTHIO U IJIOMIA B0 KAIIIA.
- OIpENENIATh KOJUYECTBO YPOBHEH TAOMMIIBI CTPAHUI] B 3aBHCHMOCTH OT pa3Mepa CTPaHUIlbl U
pas3psAAHOCTEH aPECHBIX IPOCTPAHCTB;
- MOJIb30BaThCs cemadopaMu JJIsi MPETOCTABICHHUS KOPPEKTHOTO JOCTYMa HECKOJBKHX MPOIECCOB K
OOIIIMM JaHHBIM;
- CTPOUTH TAOJIUILY TIEPEXOA0B COCTOSIHUH JJIsl BRIOPAHHOTO MPOTOKOJIa KOTEPEHTHOCTH;
- aHAJTM3UPOBATh MEXaHNU3M KOTEPEHTHOCTH HA HAJIMYHE TOHOK.

BJIAJIETh:

- HaBBIKAMM IIPOEKTUPOBAHUS MTOJICUCTEMBI HAMATH C YIETOM BHIOPAHHBIX XapaKTEPUCTHUK;

- HaBbIKAMH ONTHMHU3ALUU HOACUCTEMBI aMATH MUKPOIpPOLECCOpa Uil JOCTUKEHUS MUHUMAJILHOTO
BPEMEHU JI0CTYIIa;

- HaBbIKaMH BepH(PHUKaLUU BHIOPAHHOTO MIPOTOKOJIA KOTEPEHTHOCTH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora




1 Kam-nmamsts COBPEMEHHBIX 5 5 10
MHUKPOIPOLIECCOPOB

) BupryanpHas namsaTe U ee TOAJEPKKA B 10 10 13
COBPEMEHHBIX MUKPOIPOLIECCOPAX

3 Opranuzanus JOCTyma B 10 10 12
pacnpeneeHHy 0 OOy 0 MaMsITh

4 Bupryanuzanus BBIYHCIIUTENBHBIX 5 5 10
pecypcoB

Wroro yacos 30 30 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. Keur-mamsth COBpeMEHHBIX MUKPOIIPOILIECCOPOB

a. ba3oBble NpUHIUIIBI OPraHU3aLUK KILI-IaMSITH

b. HMepapxus K3II-NaMATH COBPEMEHHBIX MHOTOSAEPHBIX MUKPOIPOLIECCOPOB
c. Pacnpenenennas xam-namsate (NUCA)

2. BupryanpHas naMsTh U €€ IOAJEPHKKA B COBPEMEHHBIX MUKPOIIpOLIECCOpax
BbazoBbie hopMBbI CTPYKTYpHOU OpraHU3alliy BUPTYAIBHON MaMSTH

PazBuras cTpykTypa BUpPTyajJbHON AMATH

Oco0eHHOCTH OpraHU3aliy BUPTYaJIbHOM MaMsITH COBPEMEHHBIX MUKPOIIPOLIECCOPOB
3. Opranuzanus J0CTyIa B pacipe/ie]ICHHYIO OOIIY0 MaMsTh
KoHcucTeHTHOCTD NaMATH U CUHXPOHM3ALKS IPOLIECCOB

MexaHu3MBbl IOIJEPAKKU KOTEPEHTHOCTU MaMATU U UX OTJalKa

INonnepxkka KOrepeHTHOCTH MAMSITU B COBPEMEHHBIX MUKPOIIPOLIECCOPAX

4. Bupryanu3zanus BoIYMCIUTEIbHBIX PECYPCOB

[TonsTre 1 00IIMe IPUHIUITBI BUPTYAIN3al[MH BEIYUCIUTEIBHBIX PECYPCOB
AnnapaTHas NOAJIepKKa BUPTyaIu3aluu

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

- He0OX0aMMOe 00OPYIOBaHKE JUTS JIGKIUI ¥ MPAKTUYECKUX 3aHATHH: KOMIIBIOTEP U IPOEKTOP,
- HeoOxoauMoe nporpammHoe obecrnieuenne: MS Office Power Point.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. ApxuTekTypa KOMIbIOTEpa U IPOCKTUPOBAHUE KOMIBIOTEPHBIX cucTeM [Tekcr] : [y4e6. mocobue st
By3oB] / JI. ITatrepcon, /x. Xenneccu ; [niep. ¢ anr1. H. Bunsanackwnii] .— 4-e u3n. — CII0. : TTurep,

2012 .— 784 c.

2. KommsrorepHas apxurektypa. KommuectBennsiii mogaxos [Tekct] : [y4e6. mocobue st By3oB] / Jxk.
Xenneccu, J1. [Tartepcon ; nep. ¢ anm. M. B. TapanueBoii ; o pea. A. K. Knma .— 5-e uzg. — M. :

TEXHOC®EPA, 2016 .— 936 c.



JlononHuTEIbHAS IUTEPATypa
1. Apxurekrypa komnbrorepa [Tekct] : [yue6. mocobue mist By3oB] / D. Tanenbaywm, T. OctuH ; [niep. ¢

aum. E. MarseeB] .— 6-¢ u3n. — CIIO. : [Turep, 2014 .— 816 ¢
2. ApxuTeKTypa KOMIbIOTEpOB U e€ peanuzanus [ Tekcr] : yuebnoe nocodue / X. Kpeliros ; nep. c
anmt. K. I. ®unorenos ; nox pexn. JI. H. Koponesa .— M. : Mup, 2004 .— 416 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] 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 HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha JICKIITUOHHBIX 3aHATUAX UCIIOJIb3YIOTCA My.]'II:TPIMeI[HﬁHBIe TCXHOJIOIMH, BKIIIOYad JEMOHCTpAalUO

MpEe3EHTalNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

[Mocemmenne neKuii 1 caMOCTOSATENbHAS pa0doTa ¢ JTUTEPATYPOH.

CamocrostenbHas paboTa BKJIOYaeT B ceOs UYTEHHE W KOHCIEKTUPOBAaHHE PEKOMEHIOBAaHHON
JUTEpaTyphl, IMPOCMOTP HHTEPHET-PECYpCOB [0 TEMaTHKE Kypca, pelieHHe 3azjad, 3aJaHHBIX
MIpenoAaBaTeeM, MOATOTOBKY K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHL.



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
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,
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  pesymbrare  u3ydeHMs  JUCLUILUIMHBI
MHUKPOIIPOLIECCOPOBY» 00yUYAIOUIUICS JOIKEH:

3HAThb:

- ApXWUTEKTypy HOACHCTEMBI
ONTUMU3ALUY;

«ApXHUTEKTypa  IOACHUCTEMBl  HaMSITH  COBPEMEHHBIX

maMsaTH COBPCMCHHBIX MUKPOIIPOLCCCOPOB U TCXHOJIIOTHMU €€

- 0COOEHHOCTH MOCTPOCHUA UCPAPXHUU KIII-TTAMATU MHOTOACPHBIX MUKPOIIPOLIECCCOPOB;

-  MCTOABI CHHXPOHHU3AIIUU
BBIYHCIIUTCIIBHBIX CUCTEM;

JIOCTyTa

B [IaMATb  MHOTOAACPHBIX W  MHOI'OIIPOLCCCOPHBIX

- TEXHOJIOTUH NTOJAEP>KKU BUPTYaJIbHON IIaMSITH B COBPEMEHHBIX MUKPOIIPOLIECCOPAX;
- anmapaTHbIC TEXHOJOTUM BUPTYyaJU3allMH BBHIYMCIUTENBHBIX PECYPCOB M pealn3alyy 3allUIICHHBIX

PEKIMOB.
yMeThb:




- CTPOUTh HEPAPXUIO0 TIOJACHUCTEMBI IMAaMATH MHUKPOMPOIECCOpa B 3aBHCUMOCTH OT 3aJIaHHBIX
TpeOOBaHMIA;
- BBIOMPATh CTPYKTYPY U XapaKTEPUCTUKHU KAII-MAMSITH I HAXOXICHUS ONTUMAJILHOTO COOTHOIIICHUS
MEXy BPEMEHEM JIOCTYIIa, POIYCKHOM CIIOCOOHOCTHIO U IJIOMIA b0 KAIIIA.
- OIpPEIENATh KOJUYECTBO YPOBHEH TAOMMIIBI CTPAHUI] B 3aBHCHMOCTH OT pa3Mepa CTPaHUIlbl U
pas3psAAHOCTEH aPECHBIX POCTPAHCTB;
- MOJIb30BaThCs cemadopaMu JJisi MPETOCTABICHHUS KOPPEKTHOTO JOCTYMa HECKOJBKHX MPOIECCOB K
OOIIIMM JaHHBIM;
- CTPOUTH TAOJIUILY TIEPEXOA0B COCTOSIHUH JJIsl BRIOPAHHOTO MPOTOKOJIa KOTEPEHTHOCTH;
- aHAJTM3UPOBATh MEXaHN3M KOTEPEHTHOCTH HA HAJIMYHE TOHOK.

BJIAIETh:
- HaBBIKAMH TIPOCKTUPOBAHUS MTOJICUCTEMbI IAMSTH C YIETOM BHIOPAHHBIX XapaKTEPUCTHUK;
- HaBBIKAMM ONTHMHU3ALUHU TOACUCTEMBI AMITH MUKPOIPOIECCOPA /IS JOCTHKCHUS MUHHUMATHHOTO
BPEMEHH JI0CTYIIa;
- HaBbIKAMH BepH(PHUKAIUU BEIOPAHHOTO MPOTOKOJIA KOTEPEHTHOCTH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
Tembl NpakTUUECKUX 3aJaHUM:

Kom-namsits.

BupryanpHas namsTh.

KoHcHCTEHTHOCTD IMaMSITH.
Ho;[;[epxqca KOICPCHTHOCTU MAaMATH C IOMOIIbIO CHYIIMPOBAHUA.

wkwbh -

Ho;[;[epxqca KOTCPCHTHOCTU MaMATU C IOMOIIbI0 KOT'CPCHTHBIX CIIPABOYHUKOB.
Hepequb TUIIOBLIX BOIIPOCOB IJIF IMOATOTOBKU K TCKYIICMY KOHTPOJIIO
1. HpI/IHI_H/IHBI BpGMeHHOﬁ nu HpOCTpaHCTBGHHOI\/’I JIOKAJIbBHOCTH. MHOI‘OYpOBHGBaSI uepapxusd rnamMmsTu.

2. CprKTypa " ajpecanuda KoHI-IIaMATH. ACCOLII/IaTI/IBHOCTB KOII-IIaMATH. Pa3MeH_[eHI/Ie 1 IIOUCK
JAaHHBIX B KOII-TIAMSATH.

3. KowngeitepHoe ucnonnenue 3anuceil. bydep 3anucu. [TonmuTrku 3amnvcu.
4. BeiTecHEHUE JaHHBIX U TOJINTUKU 3aMEILEHUS.
5. Tunel npomMaxoB B K3II-TaMsTh. I[pOU3BOIUTENBHOCTD KAILI-ITAMSITH.

6. BiunsHue OCHOBHBIX TapaMETPOB 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 xour u Private xomr. LLC. Tonutrka pa3menieHus JaHHBIX B MHOTOYPOBHEBOH KAIII-NIAMSITH
(inclusive, exclusive, non-inclusive) u ee BiIusSHIE HAa TPOU3BOAUTEIEHOCTH MUKPOIIPOIIECCOPA.

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

10. Pacnipenenennas kam-namats (NUCA).

11. Ceru-na-kpucramie (Network-on-Chip). Hcnonp3oBaHue KoOJBLEBBIX IIWH I JOCTyHa B
pacIpeneIeHHyI0 K II-aMsITh.

12. BupryanpHoe u Qu3HUecKoe aJpecHble MpocTpaHcTBa. AOcomoTHas aapecanusi. JAuHaMuveckas
TpaHcisius aapecos. CTpaHUYHAs U CEIMEHTHAsl OpraHu3aluy BUpTYyaibHOU namsaTu. dparMeHranus
namsTH. BbI30B cTpaHul o TpeOoBaHUIO.

13. Jlunelinas Tabnmuna cTpaHull. BeiieneHue cTpaHuIl 1 TPAHCIISIIHS aJIPECcOB.
14. ®opmar sneMeHTa TaOIHIBI CTPAHUIL.
15. 3amemenue crpanull. MHOTOypOBHEBBIE TAOMUITHI CTPAHUII. X PAHCHHUE TAOJHUIBI CTPAHUII.

16. Yckopenune Tpancisinuu agpecos ¢ nomounsio TLB. Crpykrypa TLB. Ilogaepskka cTpaHul pa3HbIX
pa3MepoB.

17. Ncnionp30BaHKe UAEHTH(UKATOPOB MPOLIECCOB JUI YyCKOPEHUSI CMEHbBI KOHTEKCTOB.

18. MuBepcubie Tabnuipl crpanui (Hashed Page Table).

19. Knm-namsth ¢ BUPTyaJIbHOM ajipecanyeil. AnnacuHr. Pemenne npoOiemMsbl aqlacuHra ¢ ImOMOIIIbO
WHKJIFO3UBHOTO K3IIIa BTOPOTO YPOBHSL.

20. Crpann4yHas oOpraHu3alus BHUPTYaJIbHOM maMaATH apxuTekrypel x86. Hcmomnb3oBanue
uaentupukaropos npoueccos PCID aiist yckopeHust CMEHBI KOHTEKCTOB.

21. Physical Address Extension (PAE).



22. BuptyanbHas maMsTh MUKPOIIPOIIECCOPOB apXUTEKTYPhI X86-64.
23. Mozaenu KOHCHCTEHTHOCTH MaMATH.

24. Cemadopbl. HeOmoxkupyromue MeETOAbBl CHHXPOHU3AIMH. MeToj CHHXPOHHM3alMh Ha OO0IIeH
namsatu. bapbepHbie orneparyy.

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

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

27. IIpOTOKOIIBI KOT€PEHTHOCTH.

28. MacmTabupyemMoCcTh MPOTOKOJIOB KOTEPEHTHOCTH M UCIIOJIB30BAHUE KOTEPEHTHBIX CHPAaBOYHUKOB.
YacTu4HBIH 10 MAMSATH U TOJHBIH [0 MaMSITH CIIPABOYHUK.

29. KorepeHTHOCTh MaMSTH B MHOTOSJIEPHBIX MHKPOIMpOIECCOpax C OOMMM KAIIEM IOCIETHETO
ypoBHS. BiusHHE MOMUTHK pa3MeUIeHHsS IaHHBIX B MHOTOYPOBHEBOM KAII-MAMATH HAa MEXaHU3M
KOT€PEHTHOCTH.

30. AnnapaTHas moaepKKa BUPTYaJIU3allii BEIUUCIUTENbHBIX PECYPCOB.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB IJId CAAYM 5K3aMCHaA:

1. Crpykrypa U agpecanus KOII-IIAMATH. ACCOIMATHBHOCTh KAMI-MAMATH. [IONWUTHKH YTEHUS |
3anmucy. MHOTOypOBHEBasI KIII-TIaMsTh. Victim K311

2. BpiTecHEHHE TaHHBIX M HOJUTHKHU 3aMEIICHHUS.
3. Ontumuszanuu K3I-namsT (koHBekepu3zaius, critical word first, prefetching u ap.).

4. Shared xam u Private kam. LLC. [TonuTrka pa3MenieHus: JaHHBIX B MHOTOYPOBHEBON KAII-TIAMSITH
(inclusive, exclusive, non-inclusive) u ee BiIusSHIE HAa TPOU3BOAUTEILHOCTH MUKPOIIPOIIECCOPA.

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

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

7. BelmeneHue CTpaHUI] W TPAHCIANUA afpecoB. 3aMeleHue crpaHull. Tabmuna crpanun. dopmar
aIIeMEeHTa TaOJHIIBI CTPaHUIl. MHOTOYpOBHEBEIE TAOIHUIIBI CTPAHHIL.

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

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

10. BupryanbHast maMsaTh MUKPOIIPOLIECCOPOB apXUTeKTyphl Intel 64. Pexxumbl TpaHcnsnuu anpecos
apxurektypel Intel 64 (32 bit, PAE, 1A-32¢). Cermentsl. Mcrnomnb3oBaHue WACHTUPUKATOPOB
riporieccoB PCID st yckopeHust CMEHBI KOHTEKCTOB.

11. Mopenu BuptyansHOU namsitu apxutektypsl Intel Itanium (MAS, SAS). Pernonsl. Crpykrypa TLB
(ITLB, DTLB). Ucnonb3oBanne VHPT nnst yckopenus tpaHciauuu aapecos. @opmarst VHPT.

12. SMP cucrembl. Monenu koHCHCTEHTHOCTH maMsiTi. Cemadopsl.

13. HeGnokupyromiue MeTo/ibl CHHXPOHHU3AIMHA. MeTojl CHHXpOHHU3aIMU Ha o011el namsati. bapbepHbie
orepanuu.

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

15. Tlporokonbl KorepeHTHOCTH. OCHOBHBIE M TIEPEXOTHBIC COCTOSHHSA. BIOKHpyIOmUi KO |
HeOIoKkupyronuii Kamr. HekemupyeMblie oOpatieHus.

16. I'onku npu oOpameHnsx K noacucTeMe namMatu. Bepupukamnys npoToKoI0B KOTEPEHTHOCTH.

17. KorepeHTHOCTh MaMSATH B MHOTOSJEPHBIX MHUKPOIIpPOLECCOpax C OOMIMM K3IIEM IOCIJIEAHErO
ypoBHs. BiusHHE NOMUTUK pa3MELIeHHs [aHHBIX B MHOTOYPOBHEBOM K3II-NAaMATH Ha MEXaHU3M
KOTE€PEHTHOCTH.

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

19. BupryanpHpile MammHbl W TUnepBu3op. Tumel Bupryanmsamud. OONACTH NPUMEHEHHS
BupTyanu3anuu. CoBpeMeHHbIE CpeACcTBa BUPTYaIU3aLUU.



20. Texnonmorum Bupryammzauuu Intel VI u AMD-V (Pacifica). AnmaparHas BupTyaiuzanus
¢u3nueckoil maMATH W BBOJA-BbIBOJA. Peanmu3anus 3alUIEHHOTO peXHMMa pabOThl C IOMOIIBIO
BHUPTYaJIbHBIX MAIIIHH.

HpI/IMepBI OuIeToB JJI TIPOBCACHHNA SK3aMCHaA:

burer 1.

1. Crpykrypa u agpecanusi KIII-NAMSITH. ACCOLUMATUBHOCTH KAII-MaMsATH. llomuTuku 4TeHus u
3anmucy. MHOTOypOBHEBasI KII-TIaMsATh. Victim K311

2. Texuonorun supryanmzauuu Intel VI u AMD-V (Pacifica). AnmaparHas BUpTyanIud3anus
¢u3nueckoil maMATH W BBOJA-BbIBOJA. Peanmu3anmus 3alUIEHHOTO peXHMMa paboThl C IOMOIIBIO
BUPTYaJIbHBIX MAIIHH.

buier 2.
1. BelTecHEeHNE JaHHBIX U IOJIMTUKU 3aMEIEHUS.

2. BupryaneHble MammHbl W THNepBU30p. Tunbl Bupryanuzanud. OO0nacTd NPUMEHEHHS
BupTyanu3anuu. CoBpeMeHHbIE CpeACTBa BUPTYaIU3aLUU.

Kpurepun onennBanus
ornnuHO 10 BricTaBnsercs cTyeHTy, IOKa3aBIleMy BCECTOPOHHHE, CHCTEMAaTH3HPOBaHHbBIE, IITyOOKHE
3HaHUS y4eOHOH MporpaMMbl AUCHUIUIMHBIL, MPOSBIAIOMIEMY HHTEPEC K JaHHOW MpeIMETHON 001acTH,
IIPOIEMOHCTPUPOBABILIEMY YMEHHE YBEPEHHO U TBOPUYECKHU IIPUMEHATh UX Ha IIPAKTUKE IPU PELICHUU
KOHKPETHBIX 3a]a4, CBOOOTHOE U MPaBUIILHOE 000CHOBAaHUE MPUHSTHIX PELICHUM.
9 BhIcTaBIsIeTCS CTYIEHTY, IIOKA3aBIIEMY BCECTOPOHHHE, CUCTEMAaTH3UPOBAHHBIE, [TTyOOKHE 3HAHHS
y4eOHOH MpOrpaMMbl AMCLUUILUIMHBI M YMEHUE YBEPEHHO HNPUMEHSTh MX HA MPAKTHUKE NPHU PEIICHUH
KOHKPETHBIX 33/1a4, CBOOOHOE 1 MPaBHIbHOE 000CHOBAHUE MPUHATHIX PEIICHHA.
8 BeicTaBisieTcs CTYIEHTY, [TOKa3aBlIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBAaHHbBIE, TTTyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PEILICHUH, C HEKOTOPBIMH HEIOYETaAMH.
xopomo 7  BeicraBisiercs CTyAEHTY, €CJIM OH TBEPIO 3HAeT Marepuall, IpaMOTHO U IO CYLIECTBY
M3JIaraeT €ro, yMeeT NPUMEHATh IOJyYEHHBIE 3HAaHHA Ha MPAKTUKE, HO HEIOCTAaTOYHO I'PaMOTHO
000CHOBBIBAET MOTYYEHHBIC PE3YIbTAThI.
6 BeIcTaBIseTCS CTYIEHTY, €CIIM OH TBEPJO 3HAET MaTepuai, TPaMOTHO U IO CYLIECTBY M3JIaracT €ro,
yMeeT IIPUMEHSATh II0JIy4YEHHbIE 3HAHUS Ha IIPAKTUKE, HO JOIIyCKAET B OTBETE WM B pEIICHUU 3aad
HEKOTOPbIE HETOYHOCTH.
5 BeicraBisiercs CTYAEHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, IpaMOTHO U IO CYILLECTBY U3/1araetr
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NMPAKTHKE, HO JOIYCKAET B OTBETE WM B PELICHUU
3aj1a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOUHOCTEH.
YIOBJIETBOPUTEIILHO
4 BricTaBnsieTcst CcTyneHTY, MoKa3aBlieMy (parMeHTapHBIM, Pa3pO3HEHHBIM XapakTep 3HAHHIA,
HEJIOCTaTOYHO NpaBUIbHBIE  (QOPMYIMPOBKM  0a30BBIX TOHSATHH, HapymIEHUS  JIOTHYECKOM
[IOCJIEI0BATEIbHOCTH B M3JIOKEHUU IPOrpaMMHOIO MaTepualla, HO NP 3TOM OH OCBOUJ OCHOBHBIE
paszensl yuyeOHOM mporpaMMbl, HEOOXOAWMBIEC Ui JaJbHEHIIEro OOydeHHUs, U MOXKET NMPUMEHATH
MOJTy4eHHbIE 3HAaHWA 10 00pa3ily B CTAaHIAPTHOM CUTyallUH.
3 BricTaBnsieTcst CTyneHTY, MokKa3aBlieMy (parMeHTapHBIM, Pa3pO3HEHHBIM XapakTep 3HAHHIA,
JOIlycKameMy OmuOKu B (popMynnpoBKax 0a30BbIX IOHSTHH, HApYIICHHS JIOTUYECKOM
MOCJIEIOBATEIbHOCTH B M3JIOKEHUH NIPOrPaMMHOTO MaTepHaia, ci1abo BiIaJeeT OCHOBHBIMHU pa3ieiaMu
y4eOHOH MporpaMMBbl, HEOOXOOUMBIMH JUI JajibHeimero oOydeHHs W C TPYAOM IPHUMEHSET
[10JIyYEHHBIE 3HAHUS AK€ B CTAHAAPTHOM CUTYalUH.
HEYJIOBJIETBOPUTEIHHO
2  BroicTaBnsieTcsi CTyIE€HTY, KOTOPBI HE 3HaeT OOJIbIICH YacTH OCHOBHOIO COAEPXKaHUS y4eOHOM
IPOrpaMMbl JUCHUILIIMHBL, JOMYCKaeT rpyOoble omMOKH B (YOPMYIHMPOBKAX OCHOBHBIX IPUHLUIIOB U HE
YMEET HCIIOJIB30BATh MIOJyYEHHBIE 3HAHMSI IPU PEIICHUH THITOBBIX 33]1a4.
1 BricTaBnsieTcsi CTyIEHTY, KOTOpPBIH HE 3HAET OCHOBHOTO COJEp)KaHUs Y4eOHOW MpOrpaMMBbI
JUCUUIUIMHBI, JTOMyCKaeT rpyoOeiimme ommOKku B GOpMyIMpoBKax Oa30BBIX MOHITUN TUCHMILIMHBI U
BOOOIIIE HE NMEET HABBIKOB PEILICHUS TUIIOBBIX IPAKTHUECKUX 3a/1au.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH IPOBOAMTCS B YCTHOU (opMme.

[Ipu mpoBeaeHnN yCTHOTO 3K3aMeHa oOyuarouieMmycs npeaocTasisieTcsi 1 yac Ha moaroroky. Omnpoc
o0yuarorerocs o OnieTy Ha yCTHOM 9K3aMEHe He JI0JDKEH MPEBBIIIATh IBYX aCTPOHOMHUYECKUX YacoB.
Bo Bpems ipoBeieHuUs SK3aMeH 00y4dalOIINecs: MOTYT I0JIb30BaThCs MPOTPAaMMOi TUCIIUTIIHHEL.



