MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienne noaroroBku/cnenuaibHocts: 01.04.02 [pukiagHas MaTeMaTHKa 1 HHGOPMATHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: MaremMaTrudeckoe u nmporpammMHoe¢ odecneueHue
BBIYHCIUTEJIbHBIX MAIIUH 1 KOMIIBIOTEPHBIX cereii

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
IMAPAJIJIEJIBHOE ITPOT'PAMMUWPOBAHUE U ITAPAJIVIEJIBHBIE

CUCTEMBI
BJaok: Baok 1 «/Iucuuniaunsl (MoxyJim)»
YacTh 00pa3zoBaTeibLHOM OGs3aTennnast
NMPOrpaMmbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.06

TJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 5;
3 cemectp - 1;
BCero - 6

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jlekuuu

2 cemecTp - 32 yaca;

HpaKTuqeume 3aHATHHA

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

JladopaTopHbie padoThI

2 cemecTp - 32 yaca;

Koncynbranumn

2 cemecTp - 2 yaca;
3 cemecTp - 16 yacos;
Bcero - 18 yacos

CamocTrosiTesibHasi padoTa

2 cemectp - 113,5 yacos;
3 cemectp - 15,7 yacos;
Bcero - 129,2 yaca

B ToM unciae Ha KII/KP

3 cemectp - 15,7 yacos;

HNnas koHTakTHas padora

3 cemecTp - 4 yaca;

BKJIIOYAS:
Pedepar
IIporpammupoBanue (kom1)

HpomemyTquaﬂ aTTrecrauud:

IK3aMeH
3ammuTa KypcoBoii paéoTbl

2 cemectp - 0,5 yaca;
3 cemectp - 0,3 yaca;
Bcero - 0,8 yaca
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu KyTtenos B.I.
[IpenomaBaTelib NaerTbnratop R3bdf0a0i-KutepovVP-d77507dc B.I1. Kyrenos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHL w CeepeHuna o snagensue U3MN M3K
00pa3oBaTelbHOMI T—— Mapan MM,
MIPOTrPaMMBEI Waermvuratop R7bel41f2-MaranMM-804b01e2 M.M. Mapan
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKka MOIIHCH)
3BaHHE)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
3aBe 10 I/Iﬁ BBIITYCKAIO ef/'[ = CeegeHus o Bnagensue L3N M3K i H.P'
A YOI y 1 sl Bnageney BaplwascKkui IN.P. o
Ka(bellpbl e WaeHTudrKatop R9a563c96-VarshavskyPR-efb4dbbd Bap]_HaBCKI/II/I
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa HOIIHCH)

3BaHHE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ienp ocBOeHUs] TUCHUILUIMHBI. HW3Yy4CHHE METOAOB M IPOTPAMMHBIX CPEACTB IAPaJLIENBHOIO
IPOTPaMMHUPOBAHUs, OCBOCHHUE TEXHOJIOTUH DPa3pabOTKU W peaau3allid Ha KOMITBIOTEPHBIX CHCTEMax
napajuleJabHbIX IPOrpaMM Ui PELICHUSA PA3IMYHbIX 3a1a4

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4YEeHHE OPraHU3alMOHHBIX CTPYKTYP COBPEMEHHBIX KOMIIBIOTEPOB, CYIIEPKOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM, KPUTEPUEB M METO/IOB OIICHUBAHUS UX () PEKTUBHOCTH;

- U3y4YeHHE MOJIETIeH MmapaiebHbIX MPOLIECCOB;

- U3y4YEHHE METOJIOB U SI3bIKOB I1APAJIJIEIIBHOTO IIPOrPaMMHUPOBAHUS;

- OCBOCHHE TEXHOJIOTHI MPOEKTUPOBaHUs () PEKTUBHBIX MapasieIbHbIX POTrPaMM;

- OCBOCHHUE OIEPALIMOHHBIX CPEJICTB YIPaBIECHMSI BHIIIOJHEHUEM NapajlIeIbHbIX IPOrpaMM Ha
KOMIIBIOTEPHBIX CHUCTEMaX U CHATHS JaHHBIX 00 YCKOPEHUH U BPEMEHH BBITIOJIHEHUS IIPOrPaMM.

®opmupyembie y 00ydaronierocsi KOMneTeHIMH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-4 Cnocoben
KOMOMHHMPOBATH U
aJanTUPOBATh
CYIIECTBYIOIINE
nH(pOpMaIMOHHO-
KOMMYHHKAITIOHHBIC
TEXHOJIOTHH VISl pEIICHUS
3az1a4 B 00s1actu
npodeccuoHanbHOM
JESTSIILHOCTH C YUETOM
TpeOoBaHUit
UH(pOpMaLOHHON
0e301acHOCTH

N/I-1onk-4 Beibupaer u
MIPUMECHSIET COBPEMEHHBIC
nH(pOpMaIHOHHO-
KOMMYHHKAIIHOHHBIC
TEXHOJIOTUH B
poQeCCHOHAIBHON
JeSITeIIbHOCTH

3HATH:

- TEOPETUYECKUE OCHOBBI aJITOPUTMOB U
S3BIKOB IIPOrPaMMHUPOBAHUS;

- METO/bl PELICHUS MaTEMAaTUYECKUX
3a/1a4 ¥ OLICHUBAHUs CJI0KHOCTH
QJITOPUTMOB.

YMETb:
- pacmapajuIeNuBaTh aTOPUTMBI PELICHUS
3a7ia4d ¥ MPUBOJUTH UX K ONTUMAIILHON
dopme;

- IPUMEHSATH 00II1Ee TEOPETUUECKHE
pe3yNbTaThl IPHU pa3paboTke
napajieNIbHBIX MPOrpaMM JUIsl peLIeHHs
CJIO’KHBIX 3a/1a4.

OIIK-4 Cniocoben
KOMOMHHUPOBATH U
aJIanTUPOBATh
CYIIECTBYIOIINE
MH(}OPMaLMOHHO-
KOMMYHHKAI[IOHHBIE
TEXHOJIOTHH ISl PEIICHHUS
3a/1a4 B 00J1acTH
npodecCHOHATbHON
JESTENILHOCTH C YUYETOM
TpeboBaHMI
UH(POPMALIMOHHOM
0€30MacHOCTH

N-20mk-4 Beioupaer u
IPUMEHSIET COBPEMEHHbIE
WHCTPYMEHTAJIbHBIE CPENICTBA
JUIS peLIeHUs] IPUKJIIaIHBIX
3amaq

3HATh:

- OPTaHM3aLHOHHBIE CTPYKTYPHI U
XapaKTEPUCTUKUA COBPEMEHHBIX
KOMITBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM;
- SI3BIKU NTapaJUIEIbHBIX MIPOLIECCOB U
NapajuIeIbHOTO IPOrPaMMHUPOBAHUSL.

YMETB:
- OPTaHU30BBIBATH BBHIIIOJHEHUE

[apaJuIeNIbHBIX IIpOrpaMM Ha
KOMITBIOTEPHBIX CHCTEMAX;

- pa3pabaThIBaTh apaylieabHbIC
MIPOTPaMMBI.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM  mporpamme
MaremaTnueckoe W NPOrpaMMHOE OOecliedeHHe BBIUMCIMTEIbHBIX MallMH U KOMIIBIOTEPHBIX CeTel
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(manee — OIIOII), nanpasnenuss moxaroroBku 01.04.02 Ilpuxmagnas marematuka W HWH(OPMATHKA,
YpOBEHb 00pa30BaHus: BeICIIee 00pa30BaHME - MarucTpaTypa.

TpCGOBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:

- 3HATb IPUHIUIIbI p33pa6OTKI/I IIporpamMm Ha A3bIKax IIPOrpaMMHUPOBAHHA BBICOKOTI'O YPOBHA

- YMCTb p€ajiu30BbIBATH IMMOCJICAOBATCIIBHLIC ITPOTpaMMBbI HaA OJTHOM H3 A3BIKOB ITPOTpaMMHUPOBAHUA
BBICOKOI'O YPOBH

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COJAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ApXUTEKTypa u 14 2 4 - - - - - - - 10 - CamocmoamensHoe usyuenue
TEXHUYECKHUE meopemuueckozo mamepuana: Kyrenos B.I1.
XapaKTepUCTUKH [TapannensHble CUCTEMBI U TapaJlIeIbHOE
COBPEMEHHBIX nporpammupoBanue. Koncnext nexuuid. 2009.
koMrbtoTepoB u KC ctp. 3-20; BoeBoaun Bn.B., Boeonun B.B.
11 ApXUTEKTypa u 14 4 - - - - - - - 10 - ITapannenbHble Beruncnenus. M3n. «bXB-
TEXHUUYECKUE IMerepOypr», Cankt-IlerepOypr, 2002. cTp. 12-
XapaKTEPUCTUKU 60; Tomncon C., Uesapunu O.
COBPEMEHHBIX IMporpammuposanue B Erlang. JIMK-IIpecc,
komnbroTepoB U KC 2019 ctp. 3-20;
Ilodzomoeka pepepama: B pamkax
pedepaTiBHO YacTH CTYJAECHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHH C TeMoH pedepara,
MOJrOTOBUTH MPE3SHTAINIO JUIS BBICTYILICHUS
0 pe3yibTaTaM padoThl HA CEMHUHAPCKOM
3aHATHH. B KauecTBe TeM pedepara CTyneHTY
MIPE/IaraloTCsl CIEAYIONIIE BApHAHTHI:
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOG:
[1], 10-56
[2], 96-114
[5], 15-45
2 Mapainenusm, Gopmbl 38 8 10 - - - - - - 20 - Camocmosmenvroe usyuenue

€ro 3aJlaHusl, KpUTEPUU
U nIapaMeTpbl
CII0’KHOCTH, MOJIENH

meopemuyeckozo mamepuana: Kyrenos B.I1.
[TapanienbHble CUCTEMBI ¥ apajljIebHOe
nporpammupoBanue. Koncnekt nexrmid. 2009.
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2.1 [Mapamnenusm, GopMel 38 8 10 - - 20 - ctp. 21-30; Suaproc I'.P. OcHoBBI
€ro 3aJlaHusl, KPUTCPHUU MHOT'OIIOTOYHOT0, TAPALIETHLHOTO 1
U TIapaMeTphI pacrpeaeneHHoro nporpaMmmupoBanust. 1s.
CJIOKHOCTH, MOJIEITH oM «Bmmssimey, 2003. ctp. 47-213
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[2], 182-191
[3], 450-486
3 PacnapannenuBanue 54 12 12 - - 30 - CamocmoamensHoe usyuenue
TIOCTIETOBATENBbHBIX meopemuueckozo mamepuana: Kyrenos B.I1.
IpOTpaMM, IIPUMHUTHBBI [MapannenbHble CUCTEMBI U TTApAJUIETbHOE
Y CpeICTBa ISt nporpammupoBanue. Koncrnekt nekiuii. 2009.
OTIHCaHUA ctp. 31-46 Duaproc I'.P. OcHoBHI
napajuiesn3ma MHOT'OIIOTOYHOT 0, TTIAPAJIIETLHOTO 1
3.1 PacnapannenuBanue 54 12 12 - - 30 - pacmpeesieHHOTo MporpaMMupoBanus. M3,
MOCJIEI0OBATEIbHBIX oM «Bumbsimey, 2003. ctp. 375-403
IpOTpaMM, IIPUMHUTHBBI H3yuenue mamepuanog numepamypHsix
U Cpe/ICTBA IS UCHOYHUKOB:
OIUCaHUsA [2], 206-219
mapaieIn3mMa
4 VYnpasienne 38 8 10 - - 20 - CamocmosamensbHoe usyuenue
poreccaMu meopemuyueckozo mamepuana: Kyrenos B.I1.
BBITTOJTHEHHS [MapannensHbBIe CHCTEMBI U MTApaLIeIbHOES
rapasuiebHbIX nporpammupoBanne. Koncnext nexnuid. 2009.
nporpamm Ha KC crp. 121-156;
4.1 VYnpasnenue 38 8 10 - - 20 - H3yuenue mamepuanog iumepamypnolx
nporeccamMmu UCHIOUHUKOB:
BBIMOJTHEHHUS [2], 221-268
mapasuieIbHBIX [4], 40-54
nporpamm Ha KC
OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 180.0 32 32 - 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 2 0.5 1135
Kypcoas padora (KP) 36.0 - - 16 0.3 15.7 -
Bcero 3a cemecTp 36.0 - - 16 0.3 15.7 -
Hroro 3a cemectp 36.0 - - 16 0.3 15.7
HUTOro 216.0 32 32 18 0.8 129.2




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Apxumexmypa u mexHuyecKkue XapaKmepucmuKy coepemennuvix komnviomepos u KC

1.1. ApxurekTypa U TEXHUYECKUE XapaKTEPUCTUKU COBPEMEHHBIX KoMibroTepoB u KC

Opranuzanys KOMIIBIOTEPAa U METO/Ibl MOBBIIMIEHUS OBICTPOJAEHCTBUS IIPOLIECCOPOB U MaMSTH..
CunbHo cBs3aHHble (MHOromporneccopHsle KC, kimacrepbl) M cinabo CBsI3HbIE (JOKaJbHBIE U
rnobanbubie) KC.. MacmrtabupoBanue, CTPYKTYpbl CBsI3€ii M TIPOMYCKHAas CIIOCOOHOCTB
MEXXY3JIOBBIX B3aMMOACHUCTBUI KaHanoB.. IIpenenbHble XapakTepUCTUKHU, MPOOJIEMBbI TOCTUKEHUS
3¢ (HEeKTHBHOTO TPUMECHEHUS. .

2. llapannenusm, (bODMbl eco 3a0aﬁuﬂ, Kpumepuu u napamempul CJIOHCHOCHIU, Mooeu

2.1. Mapannenusm, GopMBI €To 3aJaHusl, KPUTEPHH U TTApaMETPBI CIIOKHOCTH, MOJICIN

3anaynas u npoueccHas GopMbl 3aaHus napaienusma.. MupopmanronHas He3aBUCUMOCTb —
(GyHIaMEHTaJIbHOE YCJIOBUE paclapajUIe/IMBaHUs Ha 3aJauHOM YypOBHE.. Mofenb MpOLECCHOTO
napajieIn3Ma Kak MHOXKECTBA MOPOXKIAAEMBIX M B3aMMOJEHUCTBYIOLIMX MpoueccoB.. Mopenu
napajuienbHbeix npoueccoB P.Munnepa, Y.Xoapa, cerei Ilerpu, np.. Kpurepum m mapamerpsl
CIOKHOCTM mapasuienu3ma.. OCHOBHbIE TMOAXOJbl K CO3JAaHUIO SI3BIKOB [UJIsl  ONHUCAHUSA
napajuieiu3Ma ¥ pa3pabOTKU NapajuleNbHBIX Mporpamm.. @DYHKIMOHAIbHOE MapajuIeIbHOE
nporpammupoBanue [lapagurmel U QyHKIMOHABHBIE S3bIKHM, OCHOBAHHBIE HA JSIMO/1a UCYUCIICHUU
u omepanusx xommosummu (ynxnumit: LISP, ML, Haskell (1am6ma ocHOBaHHBIE), peKypCHBHEIC
¢byaknun, FPTL (koMIO3UIIMOHHBIE SI3bIKM). 3aJaHus Mapajielin3Ma B JIAMOJa OCHOBaHHBIX
a3plkax. [lapammenusmM B KOMIO3MLIIMOHHBIX — SI3bIKaX KakK CIEACTBHE HH(OPMALMOHHON
HE3aBUCUMOCTH (DYHKIUH, BBITEKAIOIIEE W3 CBONCTB Omepauuid KOMMIO3UIMHU (GYHKIUH. SI3bIK
KOMITIO3UITMOHHOTO (DYHKIIMOHAILHOTO TapauieabHor0 nporpammupoBanus FPTL. Cpencrsa
pa3palboTKu, aHamu3a CTPYKTYpHOU U BbhrunciauTenbHoll crnoxknoct FPTL nporpamm. Peanuzanus
Ha MHOTOIPOIIeCCOPHBIX (MHOTOsIEpHBIX) KC..

3. Pacnapaﬂ/zeﬂugaHue 1n0Cn1e008ameNbHbL npozcpamm, npumumuesvl u CD@@CWZ@CZ O/15L ONUCAHUS
napajjieausma

3.1. PacnapannenuBaHue OCIEN0BaTENbHBIX IPOrPAMM, IPUMUTHBBI U CPEACTBA ISl OUCAHUS
napauieIu3Ma

[TpumuTHBBl 10 ONUCaHUS Mapajienu3Mma. PacnapajulenMBaHUE JIMHEHHBIX Y4acTKOB
IIOCJIEIOBATEIbHBIX MPOrpaMM M LHKJIOB. lcnosb3oBaHme yCIOBUM Ui YHPEKIAOLIErO
pacnapayienuBanus. CpeacTBa ONMCAaHMS Mapauleii3Ma B IIOCIEN0BATENbHBIX Iporpammax:
BEKTOpPHbIE  KOMaHJbl, mnpuMutuBbl fork wu join mnpumutuBel OpenMP.. HureBoe
nporpamMupoBanue. IloHsTHe HUTM W HUTeBOW mporpaMMmel. CrocoObl OMMCAaHUS HUTEH C
WCIIOJIb30BAaHUEM  SI3BIKOB  TOCJenoBaTeabHOr0  mporpammupoBanus (C, C++, u mp.).
B3aumozeiicTBue HUTEN U CUHXpOoHU3auus. PexypcuBHOe IporpamMmmupoBanue HUTeH. Peanusanus
HuTeBOro napamiensHoro nporpammupoBanus B MULTITHREADING.. I'pad-cxemMHOe TOTOKOBOE
napajulebHOE  IporpammupoBaHue. KOMIIOHEHTHOE  MapajljielIbHOE  IPOrpaMMHpPOBAHMUE,
OCHOBaHHOE€ Ha SIBHOM 3aJJaHUU TOJIbKO MH(POPMAIIMOHHBIX CBA3EH MEXy KOMIIOHEHTAMH — OCHOBA
A3bIKa rpa-CXeMHOI0 MapajuleIbHOro nporpammupoBanus. [loTokoBast 00paboTka U ee onucaHue
B Irpad-cXeMHBIX MapajlieNbHbIX MporpaMmmax. MHTeprperanus Moaynei rpad-cXeMHbIX TPOrpaMm
C HCIIOJIb30BAaHUEM IOCIEA0BATENbHBIX A3BIKOB. IlapamienpHas onepallMoOHHAas CEMaHTUKA S3bIKa
rpa-cXeMHOro IOTOKOBOIO MapajljielIbHOTO MporpaMMupoBaHus. Peanmuzanus s3bika: cpena
IIPOrPaMMUPOBAHUS U CPEACTBA YNPABJICHMS MPOLIECCAMH NTapaAJIJIEIbHOTO BBIIIOJIHEHUS IIPOrpaMM
Ha KC..

4. Ynpasnenue npoueccamu sulnoanenus napaiieivbivix npoepavm Ha KC




4.1. YupasneHue rnpoleccaMy BbIIIOJIHEHUs NapajuleabHbIX Tporpamm Ha KC

3amaun U QYHKIUU yIpaBlIeHUs TMapamuieabHbiMu nporeccaMu B KC. MeToasl U anropuTMbI
MJIAaHUPOBaHUS MapasuiesbHbIX TpoieccoB B KC. MeTobl U alropuTMbl paclpeeieHus: peCypcoB.
OpranuzanvoHHble cXeMbl peanu3aiuu ynpasieHuu KC: neHTpain3oBanHoe, JeIeHTPATU30BaHHOE
U uepapxuueckoe ympasienue.. Cpencrsa napamiensHoro nporpammupoBanust MPL. [poueccst u
ux B3aumojeiicteue B MPI. Onucanue napamuienbHbIX HPOILIECCOB € HUCIOiIb30BaHueM C++, ap.
sa3bIK0B. CpeAcTBa OTIAJAKA W OpraHU3AlMK BBIMOJTHEHHUS Ha KjacTepax u pacrpeneneHubix KC.
CpenctBa onvcanus MopoxaaemMbix npoueccos B MPI..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. Pa3zpaboTka u uccnenopanue napamwienbHbix FPTL nmporpamm Ha MHOTOSIEPHBIX
KOMIIBIOTEPAX;
2. Pa3pabotka u uccnenoanue napamiensubix Haskell u Erlang mporpamm Ha
MHOTOSIZICPHBIX KOMIIBIOTEpAX;
3. Pa3zpaboTka rpad-cxeMHBIX MOTOKOBBIX MapauIeIbHBIX IPOTpamMMm;
4. Pa3pabotka u uccienoanne MULTITHREADING nporpamMm Ha MHOTOSIIEPHBIX
KOMIIBIOTEPAX;
5. Pa3zpabotka u uccnenosanre MPI nporpaMm Ha MHOTOSIIEPHBIX KOMIIbIOTEPAX.

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OGcyxnenue MaTepuajoB 10 Keiicam pa3jena "ApXUTEKTypa M TEXHUUYECKHE
XapaKTEpUCTUKU COBPEMEHHBIX KOMIIbIoTEpOB 1 KC"

2. OOcyxneHne MarepwaioB Mo keiicam paszzena "llapamnmenusm, ¢GopMBl €ro 3agaHmus,
KPUTEPHUH U ITapaMeTphl CI0KHOCTH, Mojienn"

3. OOcyxaeHnue MarepualioB 1o Kelicam pasnena "PacnapauieMBaHUE IMTOCIIETOBATEIBHBIX
porpamMm, IPUMHUTHUBBI U CPEJCTBA JJIsl ONMCaHUA Napaienn3ma”

4. OOcyxJeHue MaTepHalloB MO Keiicam paszfena '"YmpaBieHHE MPOIECCaMU BBIMOTHEHUS
napajuienpHbIx nporpamm Ha KC"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

3 Cemectp
Kypcogas pa6ota (KP)
Tewmsr:
- PacnapanienuBanne METOJOB UMCIIEHHOTO MHTETPUPOBAHUS U pealin3aliis UX B cpeaax
Multithreading u FPTL
- Pa3pabotka u nccnenonanue 3p(GpeKTUBHOCTH BIMOIHEHUS HA KJIACTEPHBIX CHCTEMax
napamiensHeix MPI-nporpamm noucka kpaTuaiiiero myTH Ha rpade
- Pa3paboTka nporpaMMHBIX CPEACTB JUIsl TPAHCISALUHU Tpad-CXEMHBIX TOTOKOBBIX IIPOrpaMM B
MPI-miporpammsl
- Pa3pabotka u uiccnenoBanue 3¢ (EKTUBHOCTH BHITIOJHEHUS HA KiIacTepax mapamuienbHeix MPI-
IporpaMM pelieHus 3aad JIMHEHHOro MporpaMMHUpPOBaHUS
- Pa3pabotka u uccnenoanue 3 PpeKTUBHOCTH BHIMOIHEHHS MAPAIJIENBbHBIX TPOTPAMM C
ucnonb3oBanueM Multithreading 1 MHOTOSIZIEpHBIX KOMIIBIOTEPOB
- Pazpabotka u uccrnenoBanue 3¢ (EKTUBHOCTH BBHITIOJIHEHUSI HA MHOTOSIZICPHBIX KOMITBIOTEPaX
QITOPUTMOB 00pabOTKH M300pakeHU i



- Pazpabotka u peanuzauus Ha MPI anroputma onpenenenust onTuMalIbHOTO pa3Mepa 0JIoKa B
3aJa4e MEPEMHOKCHHS MATPHULL

- UccnenoBanue BIUsiHUSA HHTEHCUBHOCTH 00MeHOBMPI nmporpamm Ha 3 GeKTHBHOCTD
BBITNOJIHEHM S TaPAJIJICIIBHBIX IIPOLIECCOB

- Pazpabotka u peanusanus alropurMa 3KBUBaJICHTHOTO npeodpa3zoBanus FPTL nporpamm k
MaKCHUMaJIbHO IapajiesibHON hopme

- Pa3pabotka u peanuzanys anroputMa BIUMCIEHUS CPEIHET0 BPEMEHM BBIIIOJIHEHUS
(GyHKIMOHATBHBIX ITporpamm na si3pike FPTL

- PazpaboTtka nmporpaMMHO MOAIEPKKH ISl BU3YAJIbHOTO MPOSKTUPOBAHHUS Tpad-CXEMHBIX
IapaJuIeIbHBIX IIPOrpaMm

I'paduk BbINOJTHEHNS] KYPCOBOIO IMPOEKTA

Henens 1-8 9-16 | 3auerHas

Pasnen 1,2,3 | 4,5 3amura
KYpCOBOTO KYpPCOBOTO
IIPOEKTa IIPOEKTa

O0BeM 50 50 -
paznena, %

Brimonaenusii | 50 100 -
00BeM
HapaCTaIONIM
uroromM, %

Howmep paznena | Pa3nmen kypcoBoro mpoekrta

IloctanoBka 3azauu

Bb160p nHCTpYyMEHTapus 1Sl pelIeHts] IOCTaBJIEHHOM 3a1a4u

Pa3paboTka penienus nocTaBIeHHON 3a/1a4uu

Peanuzanus pa3paboTaHHOTO peIIeHMs

QP WN -

TeCTI/IpOBaHI/IC " OIICHKa 3(1)(1)6KTI/IBHOCTI/I BBIIIOJIHEHHOM pcajim3anunu 1o
KPUTCPUAM YCKOPCHUS, BPDCMCHHU BBITTIOJIHCHUS W UCITIOJIB3YEMBIM pECypCaM
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena OneHoYHOE CPeaICTBO
3ariaHupOBaHHbIE PE3YIbTaThl 00Y4YEHNUS 110 Kotbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLIUILINHE COOTBETCTBHH C
MHUKAaTOPOB
(B COOTBETCTBHHM C pazneisiom 1) n.3.1)
1]12]3]4
3HaTh:
METO/Ibl PEIICHUSI MAaTEMaTHYECKUX 3a1a4 U VT-Lorcs + ITporpammupoBanue (koa)/OyHKIMOHAIBHBIN A3bIK
OLICHUBAHUS CJIO)KHOCTH AJITOPUTMOB napajuieaIpHoro nporpammuposanust FPTL
TEOPETUYECKUE OCHOBBI AJITOPUTMOB U A3BIKOB [TporpammupoBanue (koxn)/I'pad-cxemMHOE TOTOKOBOE
IIPOrpaMMHUPOBAHUS NA-1lonk-4 + | mapamnensHoe nporpammupoBanue I'CIIII u nmpoueccHoe
napajuiesibHOe nporpaMmmupoBanne MPI
SI3BIKH MTApaAJIJIENIbHBIX [TPOLIECCOB U VIT-20mc4 + [TporpammupoBanue (kox)/PyHKIIMOHATBHBIC SI3bIKU
MapajuIeIbHOrO MPOrPaMMHUPOBAHUS napajuiensHoro nporpammupoBanuss HASKELL u ERLANG
OpPraHU3alMOHHBIE CTPYKTYPHI U Pedepat/Apxutekrypa 1 TEXHUYECKHUE XapaKTEPUCTUKU
XapaKTePUCTHKH COBPEMEHHBIX KOMITBbIOTepoB U | UI-2011K-4 + COBpeMEHHBIX KoMnbioTepoB U KC
KOMIIBIOTEPHBIX CUCTEM
Ymersb:
MPUMEHSTH 00LI1E TEOPETUUECKHUE PE3YJIbTaThI [TporpammupoBanue (koa)/DOyHKIIMOHATBHBIA S3bIK
IpH pa3zpaboTKe NapauieIbHbIX MPOTrpamMMm s N-lonk-4 + napajuieapHoro nporpammuposanus FPTL
pELICHNUs CIOXKHBIX 3a7a4
pacnapalie/BaTh alropuTMbl PelleHns 3afa1 1 | 1y N-lomcs + Pedepar/ApxutexTypa 1 TEXHUUECKHUE XapaKTePUCTUKU
IPUBOANTH MX K ONTUMAJIBHON Gopme COBpEeMEHHBIX KoMnbloTepoB U KC
pa3pabaThIBaTh NMapajjiesbHbIE IPOTrpaMMbl V20114 + [TporpamMmmupoBanue (koa)/@yHKIIMOHAIBHBIE SA3bIKH
) napautensHoro nporpammuposanuss HASKELL u ERLANG
OpPraHU30BBIBATH BBHINOJIHEHUE MaPATIIICIIBHBIX [IporpammupoBanue (kox)/I'pad-cxeMHOE TOTOKOBOE
IIPOrpaMM Ha KOMIIBIOTEPHBIX CUCTEMAX N-20mx-4 + | mapamnensHoe nporpammupoBanue I'CIIII u nmpoueccHoe
napajuieIbHOe nporpaMmupoBanre MPI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. I'pad-cxemMHoe moTOKOBOE MapamienbHoe nporpammupoBanue I'CIIIT u mporeccHoe
napauieasHoe nporpammupoBanne MPI (ITporpammupoBanue (ko))
2. @yHKIMOHAJIbHBIE A3bIKU NapasuienbHoro nporpamMmmuposanns HASKELL u ERLANG
(ITporpammupoBanue (Kox))
3. ®yHKUMOHANBHBIN A3bIK NapamuienabHoro nporpaMmmuposanust FPTL (IlporpammupoBanue

(ko1))

Dopma peanmzanuu: IIpoBepka kauecTBa 0OPMIICHUS 3a1aHUS
1. ApxuTekTypa ¥ TEXHUYECKHE XapaKTEPUCTUKU COBPEMEHHBIX KOMIIbIOTEpOB 1 KC

(Pedepar)

bambHO-peNTHHIOBas CTPYKTYpa AUCLUIIIINHBI SBISETCS NPUIIOKEHUEM A.
bamibHO-peldTHHTOBas CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IpUIIoKeHUEM b.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY "MOU" Ha ocHOBaHUU CEMECTPOBOM U aTTECTALlMOHHOMN COCTaBIISIFOIINX

Kypcosas paboma (KP) (Cemecmp No3)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomoxkeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HIY "MD" Ha ocHOBaHMU CEMECTPOBOM COCTABIISAIOIIEH

B numiom BeICTaBISIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Hlamans, [1. H. PazpaGoTka cucTeMsbl BBINOJIHEHUS (PYHKIIMOHAIBHOTO s3bIKa apalljIeIbHOTO
IIPOrPaMMUPOBAHUS JUISI MHOTOIIPOLIECCOPHBIX ( MHOTOSIIEPHBIX) CUCTEM : MarucTepcKas
muccepranus / I1. H. amans, Mock. sHepr. un-t (MOWN), Kadenpa npuknanHoit MaTeMaTHKH
(IIM) .—M., 2011 .-76 c. - poun: HU3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=2242,

2. BoeBoauH, B. B. [1apamnensublie Beruucienus: Hayunoe uznanue : YueOnoe nocodue J1j1st By30B
no Hampasienuto 510200 - [Tpuxnagnas maremaruka u uHpopmaruka / B. B. BoeBonun, Bi. B.
Boesoaun . — CII6. : BXB-IlerepOypr, 2002 . — 608 c. - ISBN 5-941571-60-7 .;

3. X»103, K. [TapaiutenbHOe 1 pacnpeieNeHHOE MPOrpaMMUPOBAHUE C UCTIONb30BaHueM C++ : mep.
c auri. / K. Xs103, T. Xb103 . — M. : Bunbsimc, 2004 . — 672 c. - ISBN 5-84590-686-5 .;
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4. Kypr VY.- "Ilporpammupyit Ha Haskell", U3natensctBo: "/IMK Ilpecc", Mocksa, 2019 - (648 c.)
https://e.lanbook.com/book/123706;

5. Tomncon C., Yezapunu @.- "IIporpammuposanue B Erlang", UznarensctBo: "MK Ilpecc",
Mocksa, 2012 - (488 c.)

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4150.

5.2 JInueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BugeokoHdepeHmy;

5. MPI;

6. Visual Studio Community.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHbBIE pecypchbl U3AaTebcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

11. ba3a nanubix uzaareabcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

12. ba3a nannslii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

13. KypnuaJis! m3nareanctsa Cambridge University Press - https://www.cambridge.org/core
14. ba3a nannbix IEL u3nareascrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

15. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

16. ’Kypnaasl u3gareascrBa Oxford University Press - https://academic.oup.com/journals/
17. Kypuaa Science - https://www.sciencemag.org/

18. Kypnauabl uzgareascra Wiley - https://onlinelibrary.wiley.com/

19. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

20. MMopTaa oTkpbITHIX TaHHBIX Poccuiickoii @enepamun - https://data.gov.ru

21. Ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COMUAILHOM 3alUTHI PD -
https://rosmintrud.ru/opendata

22. ba3a OTKPBITHIX JIAHHBIX MPO(eCCHOHAIBLHBIX CTAHAAPTOB MUHNCTEPCTBA TPYAA H
connagbHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

23. ba3a OTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHYECKOro pa3surus PO -
http://www.economy.gov.ru

24. Ba3a oTKpBITHIX JaHHBIX PocunmonuTopunra - http://www.fedsfm.ru/opendata

25. DyeKTpoHHAas OTKPHITas 6a3a naHHbIX "Polpred.com O630p CMHU" -
https://www.polpred.com
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26. UndopmannonHo-cnpaBoynas cucrema «Kogexe/Texakemepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

27. HanmoHa bHBII MOPTAJI OHJIAITH 00yueHus «OTKpbITOE 00pa3oBanuey - https://openedu.ru
28. OpuunanbHblii caiiT Pe1epajbLHOI0 areHTCTBA M0 TEXHUYECKOMY PeryJJMpoBaHUI0 U
MmeTpoJioruu - http://protect.gost.ru/

29. OTkpbITasi yHUBepcuTeTckasi HHpopmanuonHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

30. Opunmanabublii caiiT MUHHCTEPCTBA HAYKH M BbIcIero oopa3oBanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

31. Opunmanbublii caiit @egepaibHOIl CYyKOBI 0 HA30PY B cepe 00pa3oBaHUs U HAYKH -
https://obrnadzor

32. ®enepanabnblii mopraa "Poccuiickoe oopazosanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun noMemeHunst Homep aynuropun, OcHanenue
HAaUMCHOBaHUE
YueOusie aynuropuu g | XK-120, MammnHbIH 3a1 cepBep, KOHAUITMOHEP
MPOBEACHUS JICKIMOHHBIX NBI]
3aHATUHN U TEKYILETO
KOHTPOJIA
Y4eOHble ayAUTOpUU IS M-708, Jucrnieinbiit CTOJI MPEenoAaBaTes, CTOJ
MIPOBE/ICHUS MpaKTHIecKuX | Kiacc kad. "TIMUN" KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAS
sanstuii, KP u KI1 CEeTh C BBIXOJIOM B MIHTEpHET,

MYJIbTUMEAUMHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIIbHBIN, KOHAULIMOHED

VY4eOHble ayAUTOpUHU IS M-706, Aucrineitnbiii CTOJI IIPENOAABATEIIS, CTOJ
MIPOBEICHUS kiace kad. "TIMUIN" KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAS
1ab0paTOPHBIX 3aHATUI CETh C BBIXOJOM B MIHTEpHET,

MyJIbTUMEANNHBIN IPOEKTOP, KPaH,
KOMIIBIOTEP NEPCOHATIBbHBINA, KOHAUIIMOHED

Y4eOHble ayAUTOpUU IS M-706, Jucnneinbiit CTOJI IIpenoAaBaTes, CTOJ
IIPOBEICHUS kiacc kag. "[IMHUN" KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
MIPOMEKYTOUHOMN CEeTh C BBIXOJOM B MHTEpHET,
aTTecTaluu MYJIbTUMEANMHBIN IPOEKTOP, IKPaH,
KOMIBIOTEP NEPCOHAIBHBIN, KOHIULIMOHED
ITomemenus ais HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIbHOM paObOTHI KomnbrorepHsiii MMCHbMEHHBINM, BEIIIAJIKaA JIJIST OJIC)KIbI,
YHUTaJILHBIN 34T KOMIIBIOTEpPHAS CETh C BBIXOJIOM B

HHTepHeT, KOMIBIOTEP IEPCOHANIBHBIN,
IIPUHTEP, KOHTUIMOHED

Ilomemmenus mist M-704, CTOJ, CTYI, mKad, Tym0a, J0CKa MeIoBas,
KOHCYJIbTHPOBAHUS [TpemogaBaTenbcKas KOMITBIOTEPHAS CETh C BBIXOJIOM B
kadenper [IMUU HHTtepHeT, MyIbTUMEIUUHBINA IIPOEKTOP,

9KpaH, KOMIIBIOTED MTEPCOHAIBHBIN,
XOJIOAWIBHUK, KOHIUIUOHED

[Tomerenus ajst XpaHEeHUs M-301/1, Kimagosast CTyn
o0opymoBaHus U y4eOHOTO
WHBEHTAPSI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Hapannem,Hoe IMpOrpaMMHUpPOBAHUC U ITAPATIICIIBHBIC CUCTCMBbI

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

ApPXHUTEKTYypa U TEXHUYECKUE XapaKTEPUCTUKU coBpeMeHHbIX kommnbioTepoB U KC (Pedepar)
@YHKIMOHANBHBIN A3bIK NapasuienabHoro nporpaMmmuposanust FPTL (IlporpammupoBanue (kon))
DyHKIMOHATBHBIE A3bIKU MapaiiensHoro nporpammupoBanuss HASKELL 1 ERLANG
(IIporpammupoBanue (kox))

I'pad-cxemHoe motokoBoe napawieabHoe nporpammupoBanue ['CIII u mporeccHoe
napajuienpHoe nporpammuposanue MPI (IlporpammupoBanue (kox))

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

HNunexc KM- | KM- | KM- | KM-
Howep Paznen nucourmHb KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 ApPXUTEKTYypa U TEXHUYECKUE XaPAKTEPUCTHKU
COBpEMEHHBIX KoMInbroTepoB 1 KC
11 ApPXUTEKTYypa U TEXHUYECKUE XaPAKTEPUCTHKU +
' COBpEMEHHBIX KoMnbroTepoB 1 KC
2 [Mapannenusm, GOpMBI €ro 3aJaHus, KPUTEPUU U TTaPAMETPHI
CJI0’KHOCTH, MOJIETTN
21 [Tapannenusm, GopMbI €ro 3a1aHus, KPUTEPUHU U MTAPaAMETPBI +
CJI0’KHOCTH, MOJIETTN
3 PacnapamienuBanue nociaea0BaTeIbHbIX IPOrPAMM,
PUMHTHBBI M CPEACTBA JUIsl ONMCAHMsI Tapajljiesin3ma
31 PacnapamienuBanue nociaea0BaTeIbHbIX IPOrPAMM, +
NPUMMTHBBI M CPEACTBA JUIsl ONMCAHMsI Tapajljiesin3ma
4 VYnpasneHue nmpoleccamu BbINOJIHEHUS MapaieIbHbIX
nporpamm Ha KC
41 VYnpasneHue nmpolieccamu BbINOIHEHUS MMapaieIbHbIX +

nporpamm Ha KC

Bec KM, %: | 25 25 25 25

3 cemecTp

Hepequb KOHTPOJIbHBIX MQpOIIpI/IﬂTI/Iﬁ TEKYIICTr0 KOHTPOJIA yCI€EBAEMOCTH MO AUCHUIIJIMHE:

Bua npoMexyTo4yHOM aTTecTALMHU — .

Nnnekc
Homep Pa3gen nuciuIninHbl KM:
paszena Henens
KM:
Bec KM, %:

15
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Hapannenbﬂoe IMpOrpaMMHUpPOBAHUC U ITAPATIICIIBHBIC CUCTCMBbI

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1 KM-1
KM-2 KM-2

Buja npomexyTouHoii arrectanmu — 3amura KP.

Munexc KM- | KM-
Howmep Paszen kypcoBoro nmpoekTa/KypcoBoi padOTEI KM: 1 2
pasjena My p My p Henens 8 16
KM:
1 ITocTranoBka 3agaun +
2 Br160op uHCTpYyMEHTapus Uil pelIeHUs TOCTaBICHHOM 3a/1a4uu +
3 Pa3zpaboTka perieHus: mocTaBICHHON 3a/1a4n +
4 Peanuzamus pa3paboTaHHOTO pEIICHUS +
5 TectupoBanue 1 OrlcHKA 3PPEKTUBHOCTH BBHITIOJTHECHHON PeaTu3aIliy 110 +
KPUTEPUSIM YCKOPEHUS, BP€MEHH BBIMIOJIHEHHSI U UCTIOJIB3YEMBIM pecypcam
Bec KM, %: | 50 50
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