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IIporpammy coctaBui:
JI-p TeXH. Hayk, nmpodeccop,
3aBeayrouuii kadeapoi NpukiaaHoi HHGOPMaTHKU

i
Peuensenr: //IM

JI-p TEXH. HayK, nmpodeccop,
3aBey oM kadeIpoit TEOPETHHECKHX OCHOB nmpw" , Z_A’K A.B. 3amstun
4

Paboyas nporpamma qucuuminHbl «OmepaliOHHBIE CHCTEMBI» pa3paboTaHa B COOTBETCTBHH C
CaMOCTOSTENIBHO YCTaHaBIMBAEMbIM 00pa3oBaTeNbHBIM CTAHJAPTOM BBICHIEro 0Opa3oBaHHA —
OakanaBpuaT — ¢eZepaJbHOr0 roCyJapCTBEHHOT0 aBTOHOMHOTO 00pa30BATENHHOTO YUPEXKACHUS
BeIcIero oOpa3oBaHus «HanuoHanpHBl HccienoBaTeNnbeckuii TOMCKHMI rocyaapCTBEHHBIH
YHHBEpCHTET» mO HampaBieHHo mnoarotoBkun 09.03.03 - Ilpuknagnas wuHOpMaTHKa
(Y1BepxneH YuennimM coBeToM HU TT'Y, mpotokon ot 27.10.2021 r. Ne 08).

C.II. Cymenko

Pabouyas nporpamma onobpeHa Ha 3aceqaHud kadeaphl MpHKIaIHOH HHQOPMATHKH

ITpotoxon ot 09 utons 2021 r. Ne 17

3aBenyowuit kadeapoi npuKiIagHod HHPOPMATHKH,

JI-p TeXH. HayK, podeccop 1 C.II. Cymenko
Pabouas mporpamma omoOpeHa Ha 3acefaHHH y4eOHO-METOJUUYECKOH KOMHCCHH HHCTHTYTa
NPUKJIAIHON MaTeMaTHKH B koMnboTepHbIX Hayk (YMK UTIMKH)

ITpotokon ot 17 urons 2021 r. Ne 05

IIpencenatens YMK HUIIMKH, /
I-p TEXH. HayK, Ipodeccop //V’/l C.IIL. CymeHko



Ieab ocBOCHUS AU CUHUIIIMHBI
Heab — OOyuuTh CTYJCHTOB NMPHHLMIIAM OPraHU3ALUHN ONEPAIMOHHBIX CHCTEM U CHUCTEMHBIX
000JI0YeK, CTpaTeruii M ajiropuTMOB YIIPABIEHHS pecypcaMH BBIYMCIUTENBHOM cucteMsl. B
pe3yJIbTaTe OCBOEHHUS JHUCLUIUIMHBI 00y4aroluiics NpuoOpeTaeT HaBbIKM IPUMEHEHUS TEOpUn

OMEpAIMOHHBIX CHUCTEM TMpPU NPOEKTUPOBAHUUM U Pa3pabOTKe MNPUIOKECHUI,

HACTpOMKE

IIPUIOKEHUN U CEPBHUCOB HAa HUX OIKCIUIyaTallMIO0 B 3aJaHHBIX YCJIOBHAX, aJIMHUHUCTPUPOBAHUU
KJIMEHTCKUX M CEPBEPHBIX ONEPAL[MOHHBIX CHCTEM, MOHUTOPMHIa U OLEHKU 3()(HEKTUBHOCTU
OIEPALIMOHHBIX HACTPOEK.

1. Mecro nucuuniaunbl B cTpykrype OIIOII

Jucrunnmna

((OHepaHI/IOHHBIe CHCTEMBI» OTHOCUTCI K o0Og3aTenpHOM dacth bioka 1

((I[HCHHHHHHBI)), BXOOUT B MOAYJIb ((KOMHBIOTCpHBIe HAayKW».
HpepeKBI/I3I/ITI)I JUCHUITIIMHBI: ApXI/ITCKTypa BBIYHCIINTCIBHBIX CUCTCM.
HOCTpeKBI/I?;I/ITH JUCIHMITIIINHBI KOMHLIOTepHBIG CCTH.

2. KoMmnereHuuu u pe3yJbTaThl 00y4yeHHsi, (opmMupyemble B pe3yJbTaTe OCBOEHUS

JUCHUILINHBI
Tabmuna 1.
Koa n HauMeHOBaHMe Pe3y/IbTATOB 00yUYeHHUS
IUIAHUPYEMBIE PE3YIbTaThl 00YUEHHUS 110
Komnerenuus NuaukaTop KoMneTeHUMU ( by pesy y

JHUCUUIUIMHE, XapaKTePHU3YIOIIUE ITaIbI
(bopMHIpOBaHHUS KOMIICTEHITHI)

OIIK-2. Cocoben

[MOHUMATh TIPUHITATIBL
paboTh COBPEMCHHBIX
nH(pOpMaLMOHHBIX

TEXHOJIOTUH u
MPOTPAMMHBIX CPEICTB, B
TOM YHCJIE OT€YECTBEHHOIO

MIPOM3BO/ICTBA, u
UCTIONB30BaTh  HMX  TIpU
pereHnn 3a1a4
npodeccrnoHabHOM
JIeITeIIbHOCTH.

NOIIK-2.1. O6nanaet
HEO0OXOAMMBIMU 3HAHUSAMH B 00JIaCTH
UHDOPMALMOHHBIX ~ TEXHOJOTHH |
MPOTPAaMMHBIX CPEJICTB, B TOM YHCIIE
MOHUMAEeT IPUHIUIBI X pabOTHI.
HOIIK-2.2. ITpumenser 3HaHUS,
HOJTyYCHHBIC B obnactu
MH()OPMALMOHHBIX TEXHOJIOTHH U
MPOrPaMMHBIX CpPE/CTB, npu
peuieHur 3anad npodeccHoHanbHON
JeATEIbHOCTH.

HOIIK-2.3. Vcmoms3yer
COBPEMEHHbBIE uH(popMalMOHHbIE
TEXHOJIOTUH, B TOM quce
OTEYEeCTBEHHOT0 TPOW3BOJCTBA Ha
BCEX JTanax pa3paboTku
HPOrPAMMHBIX CHCTEM.

HOIIK-2.1 3Haer GyHKIMHA U KOHIIETITyalIbHEIC
TpeboBanuss k OC, wxmaccuduxanmo OC,
METOABl  CHHXPOHH3AaIMM  TPOIECCOB M
NpeAypexICHUS TYIHUKOB, CTpaTeruu
pacmpesieNieHusl  PecypcoB  BBIYHCIMTENbHOM
cucremsr (L[II. O3V, BaY), opraHmzanuio
(aitmoBeIX cHcTeM U 3amuThl 00BekToB OC,

CpelcTBa  BHUPTYyalW3allMd  BBIUYHCIUTEIbHBIX
cpen.

HOIIK-2.2 VYmeer 000CHOBBIBaTH  BBIOOP
ITOPUTMOB, CTpaTeruii, TIPaBHI
pacrpeneieHusl  PecypcoB  BBIYHCIHTEIBHOM
cucreMsl (BC), mnmanmpoBaHuss  pabOTHI
koMmoHeHT BC, opraHuzanuu yHIpaBJsIFOIINX
CTPYKTYD.

HNOIIK-2.3 Bnaneer HaBBIKAMU
kommuiektoBanuss OC  Ha0OpOM  CHCTEMHBIX

CpeACTB U TMPWIOKEHUN JJid NpUMEHEHUs

BBIYUCIIUTEIIA B npodeccuoHATEHO N
JCATCIBbHOCTH.
3. CTpykTypa H coep:KaHue THCIATLTHHBI
3.1. CTpyKTYpa H TPY10eMKOCTh BH/I0B Y4eOHO# padoThl M0 AUCHMILINHE
OO61mas Tpy10eMKOCTh TUCHUIUIHHBI COCTaBIseT 4 3a4eTHBIE eMUHUIbI, 144 yaca.
Tabnuma 2.
TpynoeMKOCTb B aKaZIEMUIECKUX
Buj yaebHO# paboTh yacax
5 ceMecTp BCEr0
O0mas Tpy10eMKOCTh 144 144




KonTakTHas padoTa: 71,5 71,5
Jexiuu (JI): 48 48
[paxtuku (I13) 16 16
Jlaboparopusie pabotsl (JIP)
Cemunaps! (C3)
['pynmnoBsie KOHCYJIbTALUN 2 2
WuauBuayanbHble KOHCYIbTAIUN 3,2 3,2
[TpoMexyTouHasi aTTecTaIus 2,3 2,3
CamocTrosiTesibHaAsi paGoTa 00y4YaI0IIErocs: 72,5 72,5
- BbINOJIHEHUE KOHMPOTIbHOU PAOOmMbL/KOHMPOIbHBIX 3A0AHUL 4 4
(xetic)
- U3yyeHue yuebHo2o mamepuana, nyoauKayuil 20 20
- N0020MoBKaA K 1aO0PAMOPHLIM/NPAKIMUYECKUM 16,8 16,8
3AHAMUSM/KOLLOKEUYMAM
- 10020MOBKA K pyOedCHOMY KOHMPOTIIO NO meme/pasoeny 31,7 31,7
Buja npoMe:xyTOYHOM aTTEeCTALMU

IK3aMeH IK3aMeH

(3a4eT, 3a4eT C OIEeHKOM, IK3aMeH)




3.2. Couepmanne U TPYAOEMKOCTb pa3jie/JioB JTUCHUIIINHBI

Tab6muna 3.

Konx
3aHATHUS

HanmenoBanue pa3aciioB 1 TEM U UX COACPIKAHUE

Bun
y4eOHOI
paboTsl,
3aHATHH,

KOHTPOJIS

Ce
Me
cT

Yackl B
3JIEKTPO
HHOH

¢bopme

Bcero
(dac.)

Jluteparypa

Kox (s1)
pe3ynbTaTa(oB)
o0OyueHHs

1. OyHKIMH 1 apXUTeKTypHBIe TpeboBaHusI kK OC

Oomorus  omepannoHHbIXx cucteM (OC). Kmaccmpukamms OC. Kimentckue u
cepBepabiec OC. OC maketHoit o6pabotku. OC peanbHoro Bpemenu. JKecTkue u
Mmarkue (rubkue) cucteMbl peanbHoro BpeMeHH. OC ¢ pasfeneHHeM BpEeMEHH.
WntepaktuBupie OC. CrnenmanusupoBaHHble U BcTpoeHHele OC. CereBble
koprnoparuBable OC. Mmuoronponeccopusle OC. AnmapaTHele, NporpaMMHbIE H
WHQOPMALMOHHBIE  pecypchl  BBHIUMCIUTENbHONW  cuctembl.  Oymkmunm  OC.
Okcrmuryatauuonusie TpeboBanus k OC. CnyxObl u cepBuchl OC. MoOHONUTHBIE U
MHOT'OYpOBHEBbIE (MHOTOCIONHBIE) cucTeMbl. Snpo (cymepeuzop) OC. DyHKIMHU
cynepBusopa. Becnomorarensusie moaynau OC. Cpenctsa annaparHoit nogaepxku OC.
MammnHo-3aBucuMble  KoMnoHeHTsl OC. KoHnenuus MUKpOSAEPHON apXUTEKTyphI
OcC.

Jlexun

®opma CPC:

- BBITMIOJIHEHUE KOHTPOJIBHOM PabOThI/KOHTPOJILHBIX 3afaHui (Keiic)

- I3y4eHHUe y4eOHOTo MaTepuana, myOuKanuit

- MOJITOTOBKA K JJA00OPaTOPHBIM/IIPAKTHIECKUM 3aHATHAM/KOJUIOKBHYMaM

CPC

2. IIpouecchl ¥ IOTOKH, CHHXPOHH3ALIUS [TPOLIECCOB
[TonsiTre mponecca u motoka. CBolicTBa mporiecca. Peanu3zaius nporiecca.
Heckpunrop npouecca. Mozens noroka. Bzaumogeiictsue npoueccon. Kpurnueckuit
pecypc. Kputndecknit yuactox nponecca. CHHXpOHH3AIHS IPOLIECCOB € ITOMOIIBIO
3JIEMEHTAPHBIX [TPUEMOB HIDKHETO YPOBHsI. ANMapaTHble HEACINMbIE OTIepaiin
"Broxuposka namsatu" u "[IpoBeputs u ycraHoBUTH". Anroputm Jlexkepa. Cemadopsr
oOmmue u qeongHble. CHHXPOHU3AIHS IPOIIECCOB HA IBOMYHBIX ceMadopax. 3amada
"[MocraBmuk-noTpeduTenp". MproTekchl. CHHXPOHH3ANHUS IPOIIECCOB C IIOMOIIBO
IIpUeMOB BepxHero ypoBHsi. Monutop Xoapa. [loutossie siumku. bapsepsr. CoObiTust n
curHaisl. MOHUTOpP, OCHOBaHHBIN Ha YIpaBIstomel cTpykrype «Tabmmma
CHHXPOHHM3AIUNY. YTIpaBJIeHHE MPOIlecCaMi Ha OCHOBE TaOIHIBl CHHXPOHHU3AIIHNH.
IIpouenypwr TP, TV, WAIT, POST. IIponiecc CLOCK. OmnpeneneHue Tymnuka.
VYcoBusl BOBHUKHOBEHUS TyNUKOB. [IpenoTBpallieHe TyIMKOB, OCHOBAaHHOE Ha
HapyIIEHUH OJHOTO U3 YCJIOBUH BO3HUKHOBEHHMS TYNHKA. JlMHaMUYecKui 00X01
TYNUKOB. AJTOPUTM OaHKHpA JUIA OJJHOTO U HECKOJIBKUX BU/IOB PECYPCOB.
OO6HapyXeHHe TyNMUKOB. BoccTaHOBIIEHUE TOCHE TYIHKOB.

Jlexun

1,23

OP-2.1.1, OP-2.1.2
OP-2.2.1, OP-2.2.2
OP-2.3.1, OP-2.3.2

1,23

OP-2.1.1, OP-2.1.2
OP-2.2.1, OP-2.2.2
OP-2.3.1, OP-2.3.2

®opma CPC:

CPC




- BBIIIOJIHEHHE KOHTPOJIBHON pabOThI/KOHTPOJIBHBIX 3aJaHnil (Keic)
- u3y4yeHue y4eOHOTO MaTepraia, myoIuKaui
- MOJITOTOBKA K Ja0OPaTOPHBIM/IIPAKTHICCKUM 3aHATHAM/KOJUIOKBHYMaM

3. PacmpesneneHne BpeMEHH Iponeccopa MeX Iy KOHKYPHPYIOIUMH TIPoIieccaMu
CocrostHus npouecca. MeToab!l IIaHUPOBAHUS B MyJIbTUIIPOIPAMMHBIX CUCTEMaX.
BrITecHstoIIEE U HE BRITECHSIONIEE IUTaHUPOBaHKe. Pa3neneHue BpeMeHU.
KsanroBanue Bpemenn. [InmanupoBanme B cucTeMax MaKeTHOH 00paboTKH.
[TnanupoBaHne B MHTEPAaKTUBHBIX CUcTeMax. [ImaHnpoBaHue O HAUBBICIIEMY
npuoputety. Kpyroopot. Ouepenn ¢ o0paTHOI! cBI3p10. MHOTOYPOBHEBBIC OUEPEAH C
oOpaTHoii cBs3bt0. [l1aHNpOBaHUE B CHCTEMaX PealbHOrO BPEMEHHU.

Jlexnun

1,23

OP-2.1.1, OP-2.1.2
OP-2.2.1, OP-2.2.2
OP-2.3.1, OP-2.3.2

®opma CPC:
- BEITIOJTHEHUE KOHTPOJIBHOM pabOTHI/KOHTPOIBHBIX 3aJaHui (Keiic)
- U3y4eHHe y4eOHOTO MaTepyaa, MyOIuKauui
- IOATOTOBKA K J1a00OPaTOPHBIM/IPAKTHYECKUM 3aHATHAM/KOJUIOKBHYMaM

CPC

4. YnpaBineHue onepaTuBHON MaMsIThIO

Nwmenyromas ¢pyaknusa. Oyakmms namsta. Oyaxmms cogepxuMoro. CrocoOs

o0beanHeHNs Moysel. JlnHaMn4ecKoe cBA3bIBaHNE Moayieil. Pacnipenenenue
namaTi. CTaTudeckoe U AMHAMHU4YeCKOoe pacnpeaencHue. CTpaTerun paclpeneIeHus
namstu. [lepexpritue nporpamm. [lonepemennas 3arpyska 3aganuil. CerMeHTanus

nporpamm. CTpaHuuHasi opranuzanus naMsati. CerMeHTanus B CO4eTaHHH CO

CTpaHMYHOU opranusanued naMaru. CTaTHdeckoe U JUHAMUYECKOE YCTaHOBIICHHE
cBs3ei. dparMeHTanys NaMATH. BHEIIHAS 1 BHYTpeHHS (hparMeHTaIys.
KsmmpoBaHnue anpecyeMbpIx 00bEKTOB U OTOOpaXEHUH BUPTYAJILHBIX aJpecoB Ha
peasbHbIE.

Jlexuuu
Jlabopatop
HBbIC

N B~

1,2,3

OP-2.1.1, OP-2.1.2
OP-2.2.1, OP-2.2.2
OP-2.3.1, OP-2.3.C

®opma CPC:
- BEITIOJTHEHUE KOHTPOJIBHOH paOOTHI/KOHTPOBHBIX 3aIaHUH (Ke¥ic)
- U3y4eHUe y4eOHOr0 MaTepuaa, MyOIuKauuii
- IOATOTOBKA K JIA00PaTOPHBIM/IIPAKTHYECKUM 3aHATHIM/KOJUIOKBHYMaM

CPC

5. BupTyanbHas naMsTh
MHoroypoBHeBasi OpraHU3alHs BUPTyadbHOH maMsaTi. CTpaTeruu pacrupeaeIeHus
MaMSTH JJIS1 CETMEHTOB MIEPEMEHHOM JUTHHBI. CIIICOK CBOOOIHOM MaMSTH, CIIOCOOBI €T0
opraau3aiyn. CIUCKH ITyCTOT, YIOPSAOYEHHBIE 10 aJpecam, 0 pa3Mepy ITyCTOTHL.
Cnucku mycToOT, OPraHN30BaHHBIEC B BUJIE CHCTEMBI paclleTieHus. Y IJIOTHEHHE.
Crpareruu pacrpeneiaeHust s cTpaHul] GUKCUpoBaHHOM MuHBI. CTpaTernu
noskauek crpanuil. [lonkauka mo 3anpocy. Onepexaroniast noakauka. Ctpareruu
BBITECHEHHUS CTPAHHUIL.

Jlexun
Jlaboparop
HBIC

1,2,3

OP-2.1.1, OP-2.1.2
OP-2.2.1, OP-2.2.2
OP-2.3.1, OP-2.3.

®opma CPC:
- BBITIOJTHEHUE KOHTPOJIBHOI pabOTHI/KOHTPONBHBIX 3alaHUH (Keiic)
- u3y4yeHue y4eOHOTO MaTepraa, myoIuKaui
- HOATOTOBKA K JIJA0OPAaTOPHBIM/IIPAKTHYECKUM 3aHSITHIM/KOJIIOKBUYMaM

CPC

6. YmpaByieHre BHEIIHEH aMSThIO
IT1aHupoBaHue pabOThl C MATHUTHBIMH TUCKaMH. 1€ ¥ NPUHIIMITE [UTAHUPOBAHHS.

Jlexuum
Jlaboparop

1,2,3

OP-2.1.1, OP-2.1.2
OP-2.2.1, OP-2.2.




OHTI/IMI/I?)aIII/IH BPEMCHH MMOUCKA HUIUHAPA. OHTI/IMI/IB&HI/IH BPEMCHH OXXUAAHUA 3allMCH.

Kondurypupopanue noacucteMbl BHEITHEW MaMsATH BeIYUCIUTENBEHON cuctemsl (BC).
OyukIun HainoBol cucTeMbl. MHOTOYPOBHEBASI OPTaHM3AIUS CHCTEMBI YIIPABICHUS
¢aitmamu. [TopTel BBOZa-BEIBOga. BBOA-BRIBOM, 0TOOpaXkaeMbIi Ha agpecHoe
IIPOCTPAHCTBO ONEPaTUBHOM mamsTu. MHOrocnoiiHasg MoJieNlb OACUCTEMBI BBOJA-
BbIBOJIa. Jlormueckas u pusuueckas opranuzanys GpainoBoii cucreMsl. biokupoka
3anuceil. bydepusarus (K3mupoBaHue oneparuii BBoaa/Beioa). CrocoOsr
opranu3amy ¢ainos. QaitnoBeie onepanny. MeTOABI TOCTyTA K 3anHcaM ¢aiina
(CMHXpOHHBI/aCHHXPOHHBIH, TIOCIEI0BATENBHBIN/IpsiMoii). [leckpunTop ¢aiina.
IenoctHOCTH (haitmoBbix cucteM. M30biTouHbIe MUCKOBBIE RAID-cHCTEMEI.

HBIC

OP-2.3.1, OP-2.3.C

®opma CPC:
- BEITIOJTHEHUE KOHTPOJIBHOM pabOTHI/KOHTPOIBHBIX 3aJaHuH (Keiic)
- U3y4eHHe y4eOHOTO MaTepyaa, MyOIuKaui
- IOATOTOBKA K JJa00PaTOPHBIM/IPAKTHICCKUM 3aHATHIM/KOJUIOKBHYMaM

CPC

7. IIpyHIMIBI OLEHKU MPOU3BOAUTEILHOCTH BhIUUCIUTEIbHON CUCTEMBI
Llenu uccnenoBaHuii U OKa3aTeNn MPOU3BOAUTEIbLHOCTH. [I1MKOBas U peanbHas
MPOU3BOJUTENBLHOCTh. METOBI OLIEHKU MPOU3BOAUTENBHOCTH. TECTHI
MPOU3BOJUTENBHOCTH: IPOU3BOAUTENEN, CTAHIAPTHBIE, ITOJIb30BaTenel. CTaHIapTHbIE
tecthl: ICOMP, SPECxx, Linpack, TPC, WebStone.

Jlexnuun
JlabopaTtop
HBIE

1,23

OP-2.1.1, OP-2.1.2
OP-2.2.1, OP-2.2.2
OP-2.3.1, OP-2.3.2

®opma CPC:
- BEITIOJTHEHUE KOHTPOJBHOI pabOTHI/KOHTPOIBHBIX 3aJaHui (Keiic)
- U3y4eHHe y4eOHOTO MaTepyaa, MyOIuKauuii
- TIOATOTOBKA K JJa00PaTOPHBIM/MIPAKTHISCKHUM 3aHITHIM/KOJIIOKBHyMaM

CPC

8. 3amura 06bexToB OC
Cratyc 3amuThl. 3amuTa mapoyisiMu. TpeboBanus k OC mo 6e3omnacHocT. BHeHss
6e3omacHoCcTh. OnepannonHas 6e3onacHoCTh. [loTHOMOYHS M 0O BEKTHO-
OpUCHTHUPOBAHHBIC CUCTEMBI. AKTHBHBIC W TTACCUBHBIC 3JIEMECHTHI CephI 3aIUTHI.
O0bekThI 3anmThl. CyOBEKTHI TOCTYMA K 3aIIUIIIaeMbIM 00beKTaM. JIOMEHBI U
BO3MOXHOCTH. OnHcaHue cTaryca 3aluThl. ATpUOYTHI OCTyMA. Y IpaBieHe
CTaTycoM 3aIuThl. MaTpUYHOE MpEeICTaBICHUE cTaTyca 3amuThl. CliucKu
BO3MOKHOCTeH. CIIMICKH yIIpaBICHUS TOCTYIIOM. MeXaHH3M «3aMOK-KITIOW.
Kpunrrorpadus. Kpunrorpagpudaeckue cekpernsie cucreMsl. [ndp. Cucremst ¢
OTKPBITBIMU Kirouamu. [ludpossie noanucu. Cxembl MUPPOBAHUS.

Jlexun
Jlaboparop
HBIC

1,2,3

OP-2.1.1, OP-2.1.2
OP-2.2.1, OP-2.2.2
OP-2.3.1, OP-2.3.

®opma CPC:
- BBITIOJIHEHHE KOHTPOJIBHON pabOTHI/KOHTPOJILHBIX 3aaHni (Keic)
- u3y4yeHue y4eOHOTO MaTepraa, myoIuKaui
- TOJITOTOBKA K JJa00PaTOPHBIM/IIPAKTHIECKUM 3aHATHAM/KOJJIOKBHYMaM

CPC

9. Opranamzanus MynsTUnponeccopasx OC
BrruncnutensHBIe CHCTEMBI C OJTHOPOTHOH (COCPEIOTOUECHHON) U HEOJHOPOTHOM
(pactipenenenHoit) mamsaTeio. SMP — cumMmeTpr4Has MHOTONpOIiecCOpHas 00paboTKa.
CMP — nepecrpanBaemasi CAMMETPHYHAsI MHOTOIIpOLieccopHast oopabotka. MPP —
MHOTOITPOIIECCOPHAs aPXUTEKTYpa C paclpe/ieIeHHON MaMAThIO (MacCOBBIH

Jlexun
Jlabopatop
HbBIE

1,23

OP-2.1.1, OP-2.1.2
OP-2.2.1, OP-2.2.2
OP-2.3.1, OP-2.3.2




napayutenusM). Kiacrepsr — pasnoBuanocts MPP-cuctem. Apxurekrypa cc-NUMA.
CpezncrTBa BUpTyalnn3alMy BEIYUCIUTENBHBIX cucTeM. CpencTBa pa3paboTku
mapajuieNbHBIX porpaMM. Mozens nporpammuposanus it BC ¢ obmieit
(pazmemsemotit) mamsateio UMA (crarmapt OpenMP). Mozens nmporpaMMHupOBaHUS IS
BC c pacnpenenensoil namsatsto NUMA (crangapt MPI). Hedsnas (annapaTtHas)
KOT€pPEHTHOCTh JUIS COCPEIOTOUEHHOH U pachpeseeHHoi namsatu. Moaenu
COCTOSITENIBHOCTH MHOTOYpOBHEBOH namsitu. Anroput™m MESI ni1s cocpenorouennoi
namsata. Anroputm DASH st pacripeneneHHo# mamsaTi. SIBHas (IporpaMMHast)
korepeHTHOCTH U1t BC ¢ MaccoBrIM mapamienn3mMoM. MacmTaOupyeMblii
korepenTtHbIit naTEpdeiic SCI. Tunsl myasTunpoueccopasix OC (MOC). Moaens
myasTunponeccopHoit OC ¢ nnauBuayansaoit OC ams kaxxaoro npoueccopa. Mozaenb
acCUMMeTPUYHOM MynpTHIIpOLieccOpHO OC «X035MH-TIOJUUHEHHBII». Moens
cumMMeTpuyHOi MynbtunpoueccopHoit OC. [lnanupoBaHue BpeMeHU
MYJBTHIIPOIIECCOPA AJISI HECBA3aHHBIX M CBSI3aHHBIX IporieccoB. PoncTeenHoe
IUTaHUpoBaHKe. bpuragHoe manupoBanue. KoMmMyHHKallMOHHOE ITPOrpaMMHOE
obecneucnue (I10) ypoHs monbs3oBatens. [10, ocHOBaHHOE Ha Mepeaaye COOOIICHHIA.
ITO, ocHOBaHHOE Ha yJaleHHOM BbI30Be mpoueayp. [10, ocHoBaHHOE Ha
pacnpeieNeHHOW NaMsATH COBMECTHOTO JIOCTYTIA.

®opma CPC:
- BBITIOJIHEHUE KOHTPOJBHOM paOOThI/KOHTPOJILHBIX 3aJaHui (Keiic)
- u3y4eHue y4yeOHOTo MaTepuala, myoauKalui
- MOJITOTOBKA K JJA00OPaTOPHBIM/TIPAKTHICCKUM 3aHATHAM/KOJUIOKBHYMaM

CPC

10

10. KoMMyHHKaIIMOHHbIE CPE/ICTBA MHOTOMAIIIMHHBIX CHCTEM
OO6MeH coobmmeHusIMH. BBI30B yaneHHBIX mporenyp. PacipeneneHnas naMaTs
COBMECTHOTO onb30BaHus. CpencTBa B3anMoaeicTsus pacnpeneneHasix BC. 110,
OCHOBaHHOE Ha TokyMeHTe. [10, ocHOBaHHOE Ha pacIpeielieHHOH (aiiiioBoii cucteMe.
1O, ocHOBaHHOE COBMECTHO HCTIONB3yeMbIX 00bekTax. I10, ocHoBaHHOE Ha
koopauHanuu. [Ipupona napamuienn3mMa KOMITBIOTEPHBIX BEIUMCIeHNH. CpencTsa
pa3paboTKy MapauIeIbHBIX IPOTrpaMM. MeTOo B! pealn3aliii KOTepeHTHOCTH
MHOT'OYPOBHEBOM MaMsITH. MOJIeH COCTOATENIEHOCTH NMaMSITH.

Jlexnun
JlabopaTtop
HBIE

»

1,23

OP-2.1.1, OP-2.1.2
OP-2.2.1, OP-2.2.
OP-2.3.1, OP-2.3.2

®opma CPC:
- BEITIOJTHEHUE KOHTPOJIBHOI pabOTHI/KOHTPOIBHBIX 3aJaHuH (Keiic)
- u3y4eHue y4yeOHOro Marepuaia, myoauKanui
- TOJITOTOBKA K JJa00PaTOPHBIM/IIPAKTHIECKUM 3aHATHAM/KOJJIOKBHYMaM

CPC

11

11. TexHomoruu BUpTyanIu3aiu
Lenu n pemenns. BupryansHas uadpactpykrypa. JJoMeHHas apxuTeKTypa
MHOTOIIPOLIECCOPHBIX BEMHCIUTENBHBIX cucteM (BC). CucremMHbIe 1 IPUKIIaIHbIE
pasnensl BC. Pasnenenne BC Ha kitaccel npmitoskeHuid. [IpuMeHeHust TEXHOJIOTUH
BHpTyanu3aun: pa3paboTka u tectupoBanue I10; monennpoBanue paboThl pearbHBIX
CHCTEM Ha MCCJIEOBATEIbCKUX CTEH/IaX; KOHCOJIMAAIHS CEPBEPOB C LEIBIO
MOBBIIIEHUS 9P PEKTUBHOCTH HCIIOJIB30BaHUsI 000PYI0BAHUS; KOHCOJIHIALUS CEPBEPOB
B paMKax peleHus 3a/1a4 MoIEPXKKH yHACIIeI0BaHHbIX NPHIIOKEHHUH; IeMOHCTpaLHs

Jlexun
Jlaboparop
HBbIC

N O

1,2,3

OP-2.1.1, OP-2.1.2
OP-2.2.1, OP-2.2.
OP-2.3.1, OP-2.3.




u nzyuenue Hosoro I10; pasBepTeiBaHue 1 00HOBIeHHE npuKiIagHoro [10 B ycnoBusix
JEUCTBYIONIMX MH(OPMAIIMOHHBIX cucTeM; padboTa Ha 1K ¢ pazHOpoaHBIMH
OTIEPAIIMOHHBIMY CpeAaMu. DMYJIIHA alnapaTHas ¥ IporpaMMHas. MoIynbHBIH
COCTaB AMYJISITOPA.

®opma CPC:
- BBIIIOJIHEHHE KOHTPOJIBHON pabOThI/KOHTPOJIBHBIX 3aJaHnil (Keic) CPC 48
- I3y4eHue yueOHOro MaTepuana, ImyOnuKannit '
- MOJITOTOBKA K JJA00PaTOPHBIM/TIPAKTHIECKUM 3aHATHAM/KOJJIOKBHYMaM
[oaroroBka K MpPoMeKyTOYHOM aTTecTalluu B opMe IK3aMeHa CPC 31,7 1,2, 3
IIpoxoskreHne NPoMe:KyTOYHOI aTTecTalu B (hopMe IK3aMeHa 2 4,3




4. O0pa3oBaTesIbHbIE TEXHOJOTHH, Y1eOHO-MeTOAMYecKOe U HHPOPMALHMOHHOEe ofecrnevyeHHe
AJI5l OCBOCHMS AU CHHILTUHBI

DK3aMeHAIlMOHHAs OlleHKa (OICHKAa 3a TPOMEXYTOYHYIO aTTECTAlMI0) 10 JUCIMIUIMNHE
BBICTABIIICTCSA KaK cpeaHeapuMeTHIecKass M0 MTOTaM TEKYIIEro KOHTPOJSl YCIeBaeMOCTH (I10
pe3yibTaTaM MUCbMEHHBIX KOHTPOJIBHBIX pa0OT) MPH YCIOBUHU CIauyd MEPONPHUATHA KOHTPOJIBHBIX
TOYEK Ha TMOJOXUTEIbHYIO OLEHKY. TeKylmuid KOHTPOJb YCHEBAEMOCTH OCYILIECTBIISIETCS Ha
KOHTPOJIHBIX HEJEsAX ceMecTpa. s yaydiieHus: OUeHKH B IIEPUOJ CECCUU MTPOBOAUTCS YCTHBIN
9K3aMEH 10 MaTepuagaM BCEX JIEKIHUA U MPAKTUYECKUX 3AHSATUI.

[Ipumepsl BOpOCOB 1711 MUCBMEHHOTO TEKYILETO KOHTPOJIS

1. CuHXpOHM3alMsl TPOLECCOB C IOMONIBIO AJIEMEHTAPHBIX IPUEMOB HHXKHETO YPOBHS,
OCHOBAHHBIX Ha HEJICJIMMBIX alllapaTHbIX ONEpalusX.

2. ApXHUTEKTypa NaMATH, CHOCOObI OOBEIUHEHUS MOIYJICH, AMHAMUYECKOE CBSI3BIBAHUE
MOJYJIEH, pacupeiesICHUE NaMsITH, CTATUYECKOE U IMHAMHUYECKOE PACIIPEACIICHHUE.

3. CermeHTHasi opraHu3anusi IporpaMm.

4, MHOroypoBHeBass OpraHu3alus MOaMsATH, CTPATErMud JIUHAMUYECKOrO pacIpeleiIeHUs
MaMSTH JIJI CETMEHTOB IIEPEMEHHOM JIJIUHBI.

5. TecTbl MPOU3BOAUTENBHOCTH BBIYUCIHUTEIBHBIX CHCTEM: MPOU3BOJUTEINICH, CTaHAAPTHBIE,
IOJIb30BaTeIIeH.

6. Mopeinb nporpammupoBanuss UMA 117151 BBIMUCIUTEIbHBIX CUCTEM C Pa3JIeiisieMON MaMsThIO.
7. Mopenu coCTOSITENIBHOCTH MHOTOYPOBHEBOM MaMSTH, NPOTOKOJ KorepeHTHocth MESI aiis
0011IeH maMsTH.

8. [InaHupoBaHue BpEMEHHM  MYJIBTUIIPOLIECCOPHON  BBIYMCIUTEIBHON  CUCTEMBI  JJIA

HECBSI3aHHBIX POLECCOB.

TunoBble KOHTPOJIbHBIC 33/1aHUs WM WHBIE MaTepuaibl, HEOOXOIUMBIE AJISl OLEHKU Pe3ylIbTaToOB
00y4eHHs, XapaKTePU3YIOUINX dTanbl (OPMUPOBAHUS KOMIETEHINA, 1 METOJANYECKIE MaTepHaJIbl,
OTIpeICTISIONINE TMPOIEAYPHI OLIEHUBAHUS PEe3yIbTaTOB 00y4YeHUs, npuBeaeHbl B [Ipunoxenun 1
paboueii mporpamme «DOH/T OLIEHOYHBIX CPEICTBY.

TunoBble KOHTPOJIBHBIE 3a/IaHUS UM UHBIE MaTepHalIbl, HEOOXOIUMBIE JUISl TEKYILEH arTecTaluu, u
METOANYECKUE MaTEPHAIIbl, OIPEACIAIOIIME IPOLEAYPhl OLCHUBAHUS pE3YyIbTAaTOB TEKYILEH
arrecTauuu, npuBeneHsl B [lpunoxenun 2 k pabouelr mporpamme «IIpuMmepHbie olLleHOYHBIE
CpEZICTBA TEKYIEH aTTECTALIN.

4.1. PekomeHnyemas JIUTepaTypa u y4eOHO-MeTOIHYECKOe oDecreyeHne

T'ox m3nanms,
No
o/n ABTOpBI / cOCTaBUTEIN 3armaBue I/I3,Z[3.TGJ'II>CTBO KOJIHNYCCTBO
CTpaHuI|
OcHoBHas IuTEpaTypa
1 Omucep B.I'., CereBble onepalnoHHbIE CII6.: TTnep 2009 1., 544 c.
Omudep H.A. CHUCTEMBI
2. | TanmenGaym 3. CoBpeMeHHbIE OllepalliOHHbIE CII6.: Tntep 2002 r., 1040
CHCTEMEI. 2-€ U3, C.
JononHuTenpHas quTeparypa
3 l'opnees A.B., CucremMHO€ MpOrpaMMHOE CII6.: TTntep 2001 1., 736 c.
Momuanos A.1O. obecrieyeHue

4.2. ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMBI, B TOM YHCJIe 3apy0e:KHbIe

1. Onextponnas Oubnunorexka (pemnoszutopuil) TI'Y [DnexTpoHHBIH pecypc] / DaexTpoHHas
oubmuoreka  (pemosutopmit) TIY : [caiit]. — [Tomck, 2011-2016]. - URL:
http://vital.lib.tsu.ru/vital/access/manager/Index.

2. WsparensctBo «JlaHb» [DNEeKTpoHHBIA pecypc] : dIEKTpOH.-OMONHMOTEYHas cucTemMa. —



http://vital.lib.tsu.ru/vital/access/manager/Index

OnekrpoH. aaH. — CII6., 2021- . — URL: http://e.lanbook.com

4.3. llepeyeHb JUIEH3MOHHOTO M MPOTPAMMHOI0 00ecreyeHus
MS Windows; MS Office.

4.4, O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yYeHusI

I[J'ISI pcam3aliu AU CHUILIMHBI HCO6XOI[I/IMBI JICKOHMOHHBIC AayAUTOpPUHU W aAyJUTOpUH JIA
npoBe/ieHUsT JTabopaTopHbIX 3aHsATHH. CrHenuanbHble TEXHUYECKHE CpelncTBa  (TPOEKTOp,
KOMITBIOTEp U T.JI.) TpeOYyrTcs s AEMOHCTPAIlMM MaTepHalia B paMKax HM3Y4aeMbIX pasJeiioB,
MPOBCACHUA 3alIUTHI IIPOCKTOB B KOHIIC CEMCCTpaA. Bcd ocHosnas u AOMNOJHUTCIIbHAA JIUTCPATypa,
HeoOXoauMasi JIJIsl CaMOCTOSITETIbHOM pabOThl M TOATOTOBKM K DIK3aMEHY, MMEETCSI B HaydyHOU

oubmuoreke TT'Y.

5. MeToauuecKkue YKazaHnus Oﬁy‘lalOIIII/IMCH M0 OCBOCHHIO TUCHHUILIIUHBI

Temsbl 3anaTnii njasa CP

Tembl 1J151 H3y4eHHUS

®opMbl BbITIOJTHEHHSI 3aJaHHI

1. BwiGop ocHoBammii g kiaccupukanuu  OC. | OOGcyxacHue OCHOBaHUM TUTSt
Crneuunduueckue ¢pyukuun u TpedoBanus Kk OC. knaccudukanuu OC u dynkumiit OC.
2. CpaBHHUTENBHBI aHAIM3 CPEICTB CHHXpoHM3auuu, | OOcyxaeHne oOnacreit

MCTOA0OB o6on[a U OpCAYIIPECIKACHNSA TYIIUKOB.

IPUMEHUMOCTH Pa3JIMYHBIX CPEJICTB
CUHXPOHM3AIMM U METOJ0B 00Xoza
TYIHKOB.

3. Meroas! pacnpenenenus BpeMenu mpoieccopa aisi OC
Pa3IMYHOTrO HA3HAYCHUSI.

CpaBHeHHE cTpaTeruil IUIAHUPOBAHUS
B MYJIBTUIIPOTPAMMHBIX CUCTEMAX.

4. [Ipeumy1iecTBa U HEAOCTATKU METOAOB JUHAMHUYECKOIO
YIPABJICHUS IAMATBIO.

KagectBennslii anamus  (PaxkTopos,
ONpEACIAIMX  JOCTOMHCTBA U
U3JICPKKH JUHAMUYECKOIO
pacnpeneneHus mnamatd. M3ydenue
TEOPETHYECKUX MaTEpPUAIIOB.
IlogroroBka K  IPOMEXKYTOYHOMN

KOHTpPOJIbHON padore.

5. AHanmu3 (pakTOpoB, ONpPENEeNAIOUUX pa3Mepbl ITYCTOT
npu CErMEHTHOM OpraHu3au porpamm u
11€J1eC000Pa3HOCTh ONEepPaAIMi YIIJIOTHEHMSL.

OOcyxnenue  HCCIEAOBaHUUA O
CTEIIEHU BIIMSAHUS Pa3MEPOB IIYCTOT
Ha 0011yt0 Tpou3BoauTeNbHOCTH BC.

6. AHanM3 MPOTUBOPEYUIl ONTHMAJIBLHOIO M YCJIOBUU
PaBHOIPABHOIO JOCTyNa K aJpecyeMblM OOBEKTaM Ha
JIICKOBBIX YCTPOHCTBAX.

OO6cyxnenue ONTUMATBHBIX u
PaBHOMPABHBIX CTPATETHHl JOCTyIa K
3aMmMCcsIM Ha MarHUTHBIX JINCKAX.

7. HGJ'II/I U TMPUHIOUIIBI OLNCHKU MPOU3BOAHUTCIBHOCTH

Onucanve Ha3HAuYEHUS U MPUMEPHI

BBIYMCIIUTEIIBHOM ~ CHCTEMBl  C  IIOMOILIBIO  TECTOB | TECTOB IOJIb30BATENECH.

I0JIB30BATEIICH.

8. MeToapl peanu3anuy YHPaBIBSIIOIIMX CTPYKTYp Ui | ApryMeHTaunus IIPEUMYILECTB

pacnpeneneHrdss — IpaB  JOCTyHa  IOJb30BaTeNs M | KAXAOW U3 CTpykryp. M3yuenue

aZIMMHHCTpATOpA. TEOPETUUECKUX MaTepHaoB.
[logrotoBka K  IPOMEXKYTOYHOH
KOHTPOJIbHOM paboTe.

9. CpaBHUTENBHBIN aHanu3 apxuTekTyp | Onucanue obnactell NpUMEHEHUs

MyabsTunpoueccopaplx OC u Mozenedt mnanupoBanust | MOC u anropuTMoB IIJIaHUPOBAHUS.

BPEMEHH  MYJIbTHIPOLECCOpPA IS  HE3aBUCHUMBIX H

CBA3AaHHLIX IMPOLECCOB.

10. CpaBHEHHE MOJENEN COCTOATEIBHOCTH HEPAPXUIECKON

ApryMEeHTHpPOBAaHHOE OIIMCaHKE



http://e.lanbook.com/

namMsITH ¥ HHCTPYMEHTOB HWH(POPMALMOHHOTO OOMeHa
MHoromamuHHbIX BC.

oOmacreit IIPEUMYILIECTBEHHOT O
UCTIOJIB30BAHUS PA3IMYHBIX MOJIENCH
Y MTHCTPYMEHTOB

1. [Ipeumymiectna JIOMEHHOM opranuzanuu | O0CyXaeHue MPEUMYIIECTB u
MHOTOIPOIIECCOPHBIX ~ BBIYUCIAUTENBHBIX  Cpell Uil | U3/ICPIKEK TIOMEHHOM OpraHu3alui.
peaiM3alliid  MPOLIECCOB  pa3pabOTKH, TecTHUpoBaHus, | Mzydenue TEOPETUYECKUX
JKCIUTyaTallu, ONTUMHU3AIMN ONEPAIMOHHOTO OKPY>KEHHUSI, | MAaTEPUAIIOB. [ToaroroBka K
OOHOBJICHHS M MWIpallUd Ha pa3IUYHble BEPCUU | 3aKIIOYUTEIHHOM KOHTPOJIbHON
TIPUIIOKCHUH. pabore.

6. [IpenoaaBaTeIbCKHii COCTAB, PeATU3YHOIIUH THCIUILTHHY
Cymenko Cepreii [letpoBuy — 1-p T€XH. Hayk, mpodeccop, 3aBeAyOIHN Kapeapon MpUKIaIHON

unpopmaruku TT'Y.

7. S13bIK npenogaBaHusi — PYCCKUU SI3BIK.




