MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIUN
DdenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YUPEIKICHUE BBICILIETO 00pa30BaHUs

«/laabpHeBOCTOUHBIN (eaepabHbIil YHUBEPCUTET)

(IBDY)
HHCTHTYT HAYKOEMKHX TEXHOJIOTHH H ITEPE/IOBbIX MATEPHAJIOB (ILIKOJIA)

COI'JTACOBAHO YTBEPXJAIO
H.0. 3aM. aupekTOpa no yueOHoH u

PyxoBogurens OIT JTOUT bHOIi padore UHTIIM
——134-%% Hedenes K.B. 31 / Kpacunkas C.I'.
(moxmuch) (®UO) FoRQlics) (®HO.)

PABOYAS ITPOI'PAMMA JTUCIHHUITJIMHBI
CynepkoMnbOTepHbIE TEXHOJIOTUH I (PU3MUECKUX U YMCTCHHBIX
JIKCIIEPUMEHTOB
IIporpamma 0akanaBpuara
no HanpasJieHu10 NoAroTosku 03.03.02 dusuka,

npopuiab «ludpoBbie TEXHOJTOrMH B PUIHKE»

dopma MOArOTOBKY OYHAs

Kypc 3 cemectp 5

JIeKIH 36 Jac.

IIPAKTHUYECKHE 3aHATHA 52 Jac.

nabopatopHble pabOThHI HE IPEYCMOTPEHBI.

B TOM YHCJIE C UCMIOJIB30BAHUEM

BCEr0 YacoB ayIUTOpHOU Harpy3ku 108 vac.
caMmocTosTeNbHas padoTa 20 vac.

B TOM YHCJIE€ Ha MOJATrOTOBKY K 9K3aMEHY HE IPEIyCMOTPEHO.
KOHTPOJIbHBIE pa0OThI (KOJTHYECTBO) HE MPEyCMOTPEHBI
KypcoBasi paboTa / KypcOBOM MPOEKT HE MPETYCMOTPEHBI
3a4eT 5 ceMecTp

9K3aMeH He MPEelyCMOTPEH

Pabouast mporpamMma coctaBiieHa B COOTBETCTBUU C TPEOOBAHUSIMU

®denepalbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAapTa
no Hanpasyiennto noarotosku 03.03.02 dusuka,

YTBEPKICHHOTO MPHUKa30M MUHUCTEPCTBA HAYKH U BhICIIETO oOpa3zoBanus PO

ot 7 aBrycra 2020 r. Ne 891.

Pabouas mporpamma oOCy>kKaeHa Ha 3aceqaHuy [lenapraMeHTa TeopeTuIecKoi pu3uku u
WHTEJUICKTYaJIbHBIX TEXHOJIOTHH, MPOTOKOJ Ne 4 oT «25» Hosi0pst 2022 1.

Jupekrop nenaprameHTa

Teopernueckol GU3MKKH U UHTEIUICKTyaIbHBIX TexHOIorui: Hedener K.B.
Cocrasutens: nmpodeccop, a.¢.-m.H. Hedenes K.B.

BnaguBocToK,
2022



ObopoTHasi cTopoHa TUTYJLHOTO Jucta PII/]

1. PaGouasi nporpamma nepecMorpeHa Ha 3aceganuu {TOUT:

IIpotokon ot « » 20 1. Ne

HupexTop nenapraMeHTa

(moxnuce) (1.0. damunus)

I1. PaGouas nporpamma nepecMorpeHa Ha 3aceganuu [[TOUT:

[IpoTokon ot « » 20 1. Ne

JupexTop nenapraMeHTa

(Tmoamuce) (M.0. damunus)

III PaGouas nporpamMma nepecmorpeHna Ha 3aceqanuu ITOUT:

[IpoTokon ot « » 20 1. Ne

Jupexrop nenapraMeHTa

(moamucs) (M1.0. damumnms)

IV. PaGouas nporpamma nepecMoTpeHa Ha 3aceganuu [TOUT:

IIpoTokon or « » 20 r. Ne

HupexTop nenapraMeHTa

(moxnuce) (M1.0. ®amunus)



1. HCJII/I H 3aJ1a9Y1 OCBOCHUA NUCHUIIJINHBI:

[lenp — NMO3HAKOMUTH CIYLIATENEd C CYNEPKOMIBIOTEPHBIMU TEXHOJIOTHUSMM,
KOTOpblE  MOTYT  HCHOJb30BaTbCS  JUII  (PU3MUECKMX M YHUCIEHHBIX
HKCIIEPUMEHTOB.

JIist  OCBOGHHSI CYNEPKOMIBIOTEPHBIX TEXHOJIOTUH HEOOXOJUMO MOIYYUTh
KOMIICTCHIIMA MAPAJUICIIBHOTO W MHOTOIMOTOYHOTO  MPOrPaMMHUPOBAHHS.
[lapanienbHble BBIUMCICHUSI — CIOCOO OpraHu3alMd  KOMITbIOTEPHBIX
BBIYUCJICHUN, TPU KOTOPOM MpOrpaMMbl pa3padaThiBalOTCS Kak Habop
B3aMMOJICHCTBYOLIUX BBIYMCIIUTEIBHBIX IIPOLIECCOB, paboTarommx
napajienbHo (0JHOBpeMeHHO). TepMUH OXBaThIBA€T COBOKYITHOCTH BOIPOCOB
napajjienn3Ma B MPOTPaMMHUPOBAHUHM, a Takke co3aanne 3PHEKTUBHO
JEUCTBYIOLIMX alMapaTHbIX peasn3anui. Teopus mapajuielibHbIX BBIYHCICHUN
COCTaBJISICT pa3fei NPUKIATHON TEOPUU AIITOPUTMOB.

CylecTBYIOT pa3jIMuHbIe CIOCOOBI pean3aluy MapauieIbHBIX BBIUYHUCICHUM.
Kaxxnplii BEIUUCIUTEIIBHBINA MPOLIECC MOXKET OBITh peJIN30BaH B BHUJIE Mpoliecca
OMEpPAlMOHHON CHUCTEMBI, JMOO K€ BBIYUCIHUTEIbHBIE MPOLECCH MOTYT
MPENCTaBIATh CO00 HAOOP MOTOKOB BBIMOJHEHHUS BHYTPH OJHOTO MpoIlecca
OC. IlapamnenpHbie NPOTpaMMbl MOTYT (DU3UYECKH UCIOIHITHCS JIHOO
MOCJIeI0BAaTEILHO HA €JUHCTBEHHOM IMPOIIECCOpPE — MEepeMexkasi Mo ouyepean
[Iaryv BBIMTOJTHEHUS KaXKI0TO BRIUUCIUTEIBHOTO MTPoIiecca, TM00 napajuieIbHO —
BBIJICIISIE  KAXXJOMY BBIYMCIUTEIBHOMY TIPOIIECCY OJWH WM HECKOJIbKO
MPOIIECCOPOB (HAXOSALIUXCS PSAJIOM WM pacpeseI€HHbIX B KOMIBIOTEPHYIO
CETh).

OcHOBHasi CIOXHOCTh MPU MNPOECKTUPOBAHWU MapajUIebHBIX MPOTPAMM —
o0ecneunTh MPaBWIbHYIO MOCIEAO0BATEIbHOCTh B3aUMOACHCTBUN  MEXKITY
pPa3IUYHBIMU  BBIYMCIUTEIBHBIMU MpOLIECCAMU, a TakKXe KOOPIUHAILINIO
PECYPCOB, PA3AEISIEMBIX MEXKIY MTPOLIECCAMH.

3amaun:
W3YUYUTh allllapaTHhIe CPEACTBA, MPOrPpaMMHBIC CPEJCTBA, HACTPOUTH CpEIy
pa3pabOTKH mapasieIbHBIX U MHOTOIIOTOYHBIX TTporpamMm DBM.

HGJ’IB JAUCHUIUIMHBI: TTOJIYUYCHHUC CIIYyIIATCIIIMU MTPCACTABJICHUA O ITPUHIUIIAX
pacnapaljICIMBaHUA BBIYHCJIINTCIIBHBIX poueccCoB, SA3bIKaXxX
nporpamMmMupOBaHus, HCIOJb3YEMbLIX [JIA pachnapajyiCIMBaHus, IIPUKIaJHbIX



naKkeTax M HMHCTPYMEHTaX CO3/JaHUs NapajuleTbHBIX MPOTPaMM, MX TOHKOH
HACTPOMKHU M ONTUMH3AIUH B IEJAX CO3aHUS BEICOKOA(P(HEKTUBHOTO
IpOrpaMMHOTO O0eCnedYeHnss M METOAUK TMapauieIbHBIX BBIUMCICHUMA s
HOBBIX MO/JIeJIel BBIYMCIUTEIbHBIX CUCTEM

3a1aun AMCUUIUIMHBL: 3HAKOMCTBO C OCHOBHBIMM HANpAaBJICHUSMHU B OO0JIACTH
OpraHM3ali  NapajuleJbHbIX  BBIYMCIEHUH  HAa  MHOTOIPOLECCOPHBIX
BBIUMCJIUTEIBHBIX CHUCTEMAaX; 3HAKOMCTBO C TEXHOJIOTHUSMHU MapajljieIbHOIO
IPOrpaMMHUPOBAHUS; npuoOpeTeHue HaBBIKOB napauieaIbHOTO
IPOrpaMMHUPOBAHMS C HUCIOJIb30BAaHUMEM HHTepdelica nepegayd COOOIIECHHUI;
3HaKOMCTBO C T€XHOJIOTHEH MapauIeNbHOTO MPOrPaMMUPOBAHNS HACHCTEMAX C
oOmiell omepaTuBHOM MaMATHIO; 3HAKOMCTBO C TEXHOJIOTHEH MapaylielbHBIX
BBIYMCIICHU Ha TpaduuecKux TMpolLeccopax; NpuoOpeTeHHEe HaBHIKOB
pacnapaieIMBaHus alrOPUTMOB.

[ToTpeOHOCTh pelIeHHs] CIOKHBIX MPUKIATHBIX 3a7ad C OOJbIIUM 00bEMOM
BBIUMCIICHUA M  NPUHLUNHAIBHAS  OFPAHUYEHHOCTh  MaKCHUMAaJbHOIO
obicTpoaeicTBus "Kinaccuueckux" - mo cxeme (pon Heitmana - 9BM npusenu k
NOSIBJIEHUIO ~ MHOTONPOLECCOPHBIX  BbIUMCIHUTENBHBIX  cucteM  (MBC).
Hcnonp30BaHWE TAaKUX CPEACTB  BBIYMCIUTEIBHONW TEXHUKU IIO3BOJISIET
CYLIECTBEHHO YBEJIMYMBATh MPOM3BOAMUTEIbHOCTE OBM  mpu  mobom
CYILECTBYIOILIEM YPOBHE Pa3BUTHs KOMIBIOTEPHOro 00opynoBanus. [Ipu arom,
OJlHaKo, HeoOxonuMo '"mapamienbHoe" 0000LIeHHe TpPaguLUOHHOM -
MOCJTIEIOBATENBHOM - TEXHOJOTMM pemeHus 3aaad Ha DBM. Tak, uucienHbie
MeTo bl B citydae MBC 10omKHBI IPOEKTUPOBATHCSA KAK CUCTEMbI apaJIIEIbHBIX
U B3aUMOJICHCTBYIOLIUX MEXKIY COOOM MpOLECCOB, TOMYCKAIOIIUX UCTIOJTHEHUE
Ha HE3aBHUCHUMBIX Iporeccopax. [IpuMeHseMble alropuTMHUYECKUE SI3BIKM M
CHUCTEMHOE TMpOTpaMMHOE OOeCIeYeHUe JOJDKHBI OOecreynBaTh CO37aHue
napayyIeIbHbIX porpamm, OpraHU30BbIBATh CUHXPOHU3ALMIO "
B3aMMOMCKIIIOYEHUE ACUHXPOHHBIX MTPOLIECCOB U T.II.

[IpenMeToM paccMOTpPEHUs ABISETCA H3YYEHUE TNEPEUYMCIEHHOTO Kpyra
BOITPOCOB. Llenb TUCIUIIIIMHBI COCTOMT B OCBOEHNUH TEXHOJIOTUI NTapaJIEIbHOTO
IIPOrpaMMUPOBAHUSA [JIs1 MHOTOIIPOLIECCOPHBIX BBIUUCIUTEIBHBIX CUCTEM.

Hcnonp30BaHne MHOTOIIPOLECCOPHBIX BBIYMCIUTEIBHBIX CUCTEM IIPEAIIONAracT
IIPAKTUYECKOE OCBOCHUE CIIEAYIOLIUX pasnesos I1apajuIeIbHOTO
IPOrpaMMHUPOBAHUS:



ApXUTEKTypHbIE TPUHIUIB peATH3alli MapaieNbHOH 00paboTKu B
BBIYMCIIUTEIbHBIX MAIIUHAX;
MeTozpl U A3bIKOBBIE MEXAHU3MbI KOHCTPYUPOBAHUS NTAPAJUIEIIBHBIX IPOTPaMM;

HapaJIHGHLHLIG BBIYHMCIIMTCIIBHBIC MCTO/IbI.

N3ydeHre MepeunucieHHbIX T€M JIOCTUTaeTCs HaJW4YheM B HACTOSIIEM Kypce
cieayroIiero Habopa pa3aeios:

Lenu u 3agaun napayuieabHON 00pabOTKU JaHHBIX.

[IpuHUIMIBI TOCTPOEHUS MAPATIIEIBHBIX BBIYUCIUTEIbHBIX CUCTEM.
MoaenvpoBaHue U aHaIU3 NapauIeIbHbIX BIYUCICHUMN.

[TpuHUMIBI pa3pabOTKH MapaJIeIbHBIX AJITOPUTMOB U IIPOTPAMM.

Cuctemsbl pa3paboTKu apauIeIbHBIX TPOTPaAMM.

[TapansenbHble YHUCICHHBIE QJITOPUTMbI JIJIS PEIICHUS THUIIOBBIX 3aja4
BBIYUCIUTEILHON (DU3UKYH.

BpinonHeHne NpakTUYECKHX — 3aJaHUN

no pa3paboTke

AJTOPUTMOB M IMporpaMmM OCYHICCTBIISICTCS Ha BBICOKOIIPOU3BOAUTCIBHOM

mapajiCJIbHbIX

BBIYHMCIIUTEIBLHOM KiacTepe JlanbHeBOCTOUHOrO (eepabHOr0 YHUBEPCUTETA.

JI1s ycnenrHoro u3y4eHust IUCHUIUIMHBL « CynepKOMIBIOTEPHbBIE TEXHOJIOTUH
JUIsl (PU3UYECKUX W YMCIICHHBIX SKCIIEPUMEHTOBY» Y OOYYarOUXCs JOKHBI OBITh
c(hOopMHUPOBaHBI CIIETYIOUTUE TPEIBAPUTEIbHBIE KOMIIETEHITUH:

- YK-1.4. ocyuiectBisier paboTy ¢ HHPOPMALUOHHBIMU HMCTOYHUKAMH,
HAYYHbIN OUCK U aHaIU3 MHGOPMALIMH JIJIsl PEIICHUS OCTABIEHHBIX 3a/1a4.

- VK-6.2. mnaHupyeT COOCTBEHHOE BpeMS; OMPEIEISIET CTpaTernyecKue,
TaKTUYECKHE U ONEPATUBHBIE 3a/1a4U.

O6H_I€Hp0(1)€CCI/IOHaJ'IBHBIC KOMIICTCHI MWW BBIITYCKHHUKOB U HHAHUKATOPBI UX
JOCTHXKCHUA:

HaumeHoBanue kateropuu
(rpymmsl)
obmenpodeccnoHamTbHBIX
KOMIIETEHIINI

Kon u HaumMeHoBaHUe
o0menpodeccuoHaTbHON
KOMITETCHIINU
(pe3yabTaT OCBOCHUS)

KOI[ 1 HAUMCHOBAHUEC MHAWKATOpa
JOCTHKCHHUA KOMIICTCHIINA

Oo6menpodeccnoHaATBLHBIC
HaBBIKH

OIIK-1 Cmocoben
MPUMEHSThH 0a30BbIe
3HaHUA B 007aCTH PU3NKO-
MaTeMaTHUYeCKUX U (HJIH)
€CTECTBCHHBIX HAYK B
cdepe cBoei
po(heCcCUOHATBHON
JIeSITEITBHOCTH.

OIIK -1.1 Ucmionp3yer B
po(eCCUOHANBHOM JIEATEIILHOCTH
OCHOBBI (DU3UKO-MaTEMAaTHIESCKUX U (WIJIH)
€CTECTBEHHBIX HayK.




KOII 1 HAMMCHOBAHUC MHAMUKATOpa HanmeHoBanue mmokas3areis OLICHHUBAHU

JOCTHKEHUS KOMIIETCHIIMU (pe3ynbraTa 00y4YeHHs MO JUCIIUTLINHE)
3raer  QopMymupoBKYy (yHOAMEHTAIBHBIX 3aKOHOB  (DHU3UKO-
OIIK -1.1 Ucnons3yer B MaTeMaTHIeCKUX U (W) €CTECTBEHHBIX HAayK

Vmeer IIPUMECHATH CbI/ISI/I‘-ICCKI/Ie 1 MaTCMaTU4YCCKHUEC 3aKOHBI 111

npodecCuOHaTBFHON EATEIFHOCTH
onucaHus HaOII0TaeMbIX SIBICHUI

OCHOBBI (1)1/13I/IKO—M8.TCM8,TI/ILIGCKI/IX n

Brnaneer HaBblkaMu npuMeHEeHHS (YHIAMEHTAIBHBIX 3aKOHOB
(pu3MKK, MATEMATUKH M IPYTHX €CTECTBEHHBIX HAYK

(MII) eCTECTBEHHBIX HAYK.

2. Tpyno€MKOCTh AUCIUILIIMHBI U BUJIOB YUECOHBIX 3aHSATUM 11O JUCHUILIMHE
OO6mast TpyTI0€MKOCTh JUCIUILINHBI cocTaBiseT 3 3auéTHbie eauHUIlbl (108
aKaJeMHUYECKHX YaCOB).

(1 3aueTHast eqUHUIIA COOTBETCTBYET 36 akaJeMHUUYECKUM YacaM)

Bunamu yueOHbIX 3aHATUN U pabOTHI 00yYaroIEerocs o AUCIUIUIMHE MOTYT

ABJIATHCA:
Ob603HauyeHue Buapbl y4ebHbIX 3aHATUI M paboTbl 0byyatowerocsa
Nek Nekynn
Mp MpaKkTnyeckme 3aHATUA
CcP CamocTtosTenbHan paboTta obyyatowerocs B nepmos TeopeTmYeckoro obyyeHns
KOHTDOb CamocTtosTenbHan paboTta obyyatoweroca M KOHTAKTHaA paboTta obyyatowerocs ¢
P npenogasaTenem B Nepuos NpoMeKyTOUHOW aTTecTaLmm

CrpyKkTypa JUCUHUIUIAHBL:

®dopma oOydeHHst — OUHas.

KonuuectBo yacos no Bugam Dopmbl
y4eOHBIX 3aHATHH 1 paOOTHI MIPOMEKYTOUHOM
o
oOyJaromerocs aTTeCTaIluu
N HaumMenoBanue pazzgena § yAaiom i
o
= )
JUCUUIUIMHBI 2 5
© & g o | | e a,
[ <
S| 5 |F|O|Q | E
o
N4
Paznen 1. Beenenue. Lenu, 3anaun
u HpO6J’IeMLI napajieJIbHbIX
1 | Bbrumcienuii. OCHOBHBIE TPOOJIEMBI 4 6
HCII0JIb30BaHUs napajulesIbHOM
P TK-3.4
00pabOTKH JaHHBIX
Paznen 2. Apxurekrypa 7 - - 58 -
2 BBICOKOTIPOU3BOAUTENEHEIX DBM. 4 6
Paznen 3. Apxutekrypa
BBICOKOIIPOU3BOJUTEIbHBIX
3 4 6 IIK-3.4
OBM.




Knaccuduxauus
MHOTOITPOIIECCOPHBIX
BBIYHCIIUTEIBHBIX CHCTEM

MO,I[CJ'IPIpOBaHI/Ie 1 aHaJIn3
napauIC€iIbHbIX aJITOPUTMOB

Pa3nen 4. BpeMeHHas c0XKHOCTh
ajgropuT™Ma

Mogens napamienbHbIX
BBIYHCIICHUN B BUJIE CETH
ITetpu

Paszpnen 5.

[Tonarue npouecca.
[IpobaembI B3anMoIeHCTBHS
MIPOIIECCOB

[TpunnmIE pa3paboTku
HapajieabHbIX aITOPUTMOB
porpamm

Paznen 6.
Wntepdetic mepenaun
coobmenuit MPI

Texnonorus
nporpammupoBanust OpenMP

Pasnen 7. Texnonorust CUDA.
MHOIromoTo4YHOCTb.

Paznen 8. Asnroputm
Merpononuca

Paznen 9. Anroput™m Banra-
Jlannay

I1IK-3.4

I1IK-3.4

IIK-3.4

I1IK-3.4

IIK-3.4

IIK-3.4

10

Paznen 10. Knactepusie
aJITOPUTMBI

I1IK-3.4

10

Hroro:

36 -

52

20

3. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH

KYPCA




JleknoOHHBIE 3aHATHSA

1. llenu u 3a7a4u BBEACHUS MapajuieibHON 00pabOTKU JaHHBIX

1.1. HeoO0xomumocTs

OrpanndyeHne MakCUMaJIbHOW MTPOU3BOJUTEIIBHOCTH OJHONPOLIECCOPHBIX DBM.
[ToctossHHAsT HEOOXOAMMOCTH pEIIEHUs 3aJad, TMPEBBIMAINUX BO3MOXHOCTU
coBpeMeHHBIX OBM  (mpoGiembr  "OGombmioro Bei3oBa'"). HeoOxoaumocTh
KOJUIEKTUBHOTO  peXHMa pelleHdus 3ajad. ABTOMaTH3alUs  YIpaBJICHUSA
pacnpe/esIeHHbIX TEXHUYECKUX cucteM. TexHuueckue TpeOOBaHUS MO CHUKEHUIO
CTOMMOCTH Y TTOBBIIICHUIO HAJIEKHOCTH.

1.2. Ucropus BBEAEHU apajljIenn3Ma

1.3. Paznnurie MHOT03a/1auHbIX, MAPAJIIEIbHBIX U PACIIPEAEICHHBIX BIUUCICHUM

1.4. IIpoGaembl UCTIOTB30BAHUS MapajieIn3Ma

Cy1uiecTBoBaHUE MOCIEA0BATEIBHBIX AJITOPUTMOB (3aKoH Ampans). [ToBbiiieHne
MIPOU3BOAUTENLHOCTH MOCJE0BATENbHBIX KOMITbIOTEPOB (3akoH Mypa). [lotepu Ha
B3aMMOJICCTBUE U NepeAavy AaHHbIX (runore3a MuHckoro). Beicokas CTOUMOCTD
napajiesbHbix cuctem (3akoH ['poma). "IlociaegoBaTeabHOCT' CYHIECTBYIOIIMX
QITOPUTMOB W TPOTPAMMHOTO oOOecnedeHusl. 3aBUCHUMOCTh A()PEKTUBHOCTH
napajuiesibHbIX BBIYMCICHUNW OT ydyeTa ocoOeHHocTell ammaparypbl. CIOXKHOCTb
pa3paboTKU mapajlieIbHbIX alTOPUTMOB. TPyA0EMKOCTb MTPOBEPKH MPABUILHOCTH
MapajyIeIbHBIX MPOrPaAMM.

2. HpI/IHHI/IHBI IMOCTPOCHHUA 1TAPAJIJICIIbHBIX BEIYHMCIUTCIIBHBIX CUCTCM

2.1. Ilytu gocTrKeHus napajuiean3Ma

QOyHKIMOHAJIBHBIE ~ BBIYMCIUTENBHBIE  YCTPOMCTBA. MHOrOypoBHEBass |
MoAyJibHas MamATb. KoHBeWEpHbIE M BEKTOpPHBIE BbIUMCICHHUs. [IpomeccopHsbie
MaTpullbl. MHOIONPOIECCOPHBIE BBIYUCIUTEIBHBIE CUCTEMBI € OOHIEH U



pacupeneNeHHO  MaMAThi0  (MYJIBTHUIPOLECCOPBI M MYJIbTUKOMIIBIOTEPHI).
MukponpoueccopHbple CUCTEMBI.

2.2. CnocoOs1 IMOCTPOCHHA MHOTOIMIPOLCCCOPHBIX BBITYUCIINTCIIBHBIX CUCTCM

Cxembl KOMMyTanuu (TOJHAsT KOMMYTalusl - 0oOIias HamsTh, MEPEKPECTHHIE
KOMMYTAaTOpbI, JIOKAJbHbIE CXEMbl KOMMYTalUMW - OOLIas IIMHA, PELIETKH,
KJIacTepbl). AHaNM3 NapajUIebHBIX AJITOPUTMOB W THUIOBBIE TOMOJIOTHMH CXEM
KOMMYTAIMU - KOJIbLO, JIMHEWKA, PEIIETKH, OJHBIN rpad, runepkyo, Top, AepeBo.
AnmnaparHasi peanu3anys U TporpaMMHasi SMYJISIIUS TONOJIOTUH.

2.3. BI/II[I:I IMapauICIIbHBIX BBIYUCINTCIIBHBIX CHUCTCM

CynepDBM. MHorormpoieccopHbie BblYUCHHUTENbHbIE KoMIuiekchl (MBC).
MHOTrOMaIlIMHHBIE BBIYUCIINTEIbHBIE KOMIUIEKCH. Cetit DBM.

2.4. Knaccudukanus

Cucrematuku ®nunuHa u Illopa. I[loroku panHbIX (kKoMmaHa). CTpyKTypHas
HoTanus XOKHH U [[ecxoymna.

2.5. Ouenka npousBoautenbHoctu MBC

OO11iee BeIpaXkeHUE N7l OLEHKH MTPOU3BOAUTENBHOCTH 1Sl pazHoro tuna MBC.
MakcumainbHas (MUKOBasi) MPOU3BOAUTENbHOCTh. CTeneHb napasienu3ma (JJInHa
MOJIYTIPOU3BOAUTENBHOCTH).  YJEeJIbHas  MPOU3BOJAMUTEIBHOCTb.  3HAYEHUS
nokazarenen Jis psga MBC.

3. MoaenupoBaHK€e U aHAJIN3 MTAPAIIICITbHBIX BRIYUCICHUN

3.1. Monenu napauiebHbIX BBIYUCIUTEIBHBIX CUCTEM



KoMmbproTep ¢ HEorpaHM4YeHHBIM Napajuieau3MoM (mapakommbrorep). Monenu
MHOTOIPOLIECCOPHBIX CHUCTEM C OOIEeW M pachpelneseHHOW mnamsaTbio. Mojenb
KOHBEUEPHOMN CHUCTEMBI.

3.2. Mogens anroput™a B Bue rpada "onepann - onepanuun’

[IpencraBnenne anroputMa B BHAe Tpada MOTOKAa [NaHHBIX. Pacmnmcanue
[apajlyIeIbHbIX BbIYMCICHUN. IloKa3aTenp BpPEMEHHOW CIIOKHOCTH alIrOpUTMa.
OneHka BpeMEHHU BBINOJIHEHUS ajlropuTMa JUisl napakoMmibiorepa (IpeaesibHOoe
pacnapauieIMBaHUe) U JUIsl CUCTEM C KOHEYHBIM KOJMYECTBOM IPOLIECCOPOB.
3aBUCHUMOCTh OLICHOK OT TOMOJOIMM Trpada ajiroputMa U HEOOXOJUMOCTb
ONTHMHU3ALMU CTPYKTYpbI rpada. CriocoObl MoydeHUs: ONTUMAaIbHOTO PacIIUCaHUs
BBIUMCIICHUM.

3.3. Mogenb napauieabHbIX BBIYUCICHUN

3.4. Moaenp napajiieIbHbIX BRIYUCICHUH B BUjIe rpada "mporecc-pecypc”

[Tonstue mnpouecca. CHHXpOHM3AIMS MAPAUICIBHBIX MPOLECCOB. Armmapar
coobiTuil. [Ipumep peanuzanuu B onepaunoHHon cucreme Unix.

B3aumounckitoueHne  mapajulenbHBIX  mporieccoB.  KoHmemnmms  pecypcea.
MexaHn3mMbl B3aMMOUWCKITIOUeHHs: anroputMm [lekkepa, cemadopsr (/letikctpa),
MoHuTOpHI (Bupt). [Ipumeps! perieHust craHaapTHBIX 337124 B3aMMOUCKITIOYCHUS:
KOJIbIIEBOM Oydep, mpobiema "yuraTenu u nucarenu'.

B3aumoeiicTBre napauieNbHbIX MPOLIECCOB MOCPEICTBOM MEXaHU3Ma Nepeaun
cooO1eHnii. MexaHnu3Mbl iepeaun: Ouepeau, MOYTOBBIE SIIIUKH, TOPTHL. [IpuHIHnI
panzeBy B s3bikax Ana u OKKAM.

[TpoGnembr B3ammomelcTBHs mporieccoB. [loHsATHE Tynmuka W YCJIOBHS €TO
BO3HUKHOBeHUS. [IpemoTBpamenne TynukoB. AnroputMm Oankupa. OOHapyKeHUe
TYIIHUKOB ¥ BOCCTAHOBJIEHHE COCTOSIHHS ITPOLECCOB.



MHoro3aznaunelii pexxuM padotel OBM kak yacTHBIM cilydail mapajuiebHON
00paboTKH.

4. IlpuHuumbl pazpaboTKU MapauieIbHbIX aJITOPUTMOB U MPOTPaMM

4.1. Ouenka 3¢heKTUBHOCTH MapaAJIICIbHBIX BHIUUCICHUM

[Tokazarens »sddekra pacnapawienuBanus (yckopeHue). IPHEKTUBHOCTh
WCIIOJIb30BAHUSl BBIYMCIUTEIBHON cucTeMbl. CrmocoObl OICHKH IOKa3aTeleH.
OCHOBHBIC XapaKTEPUCTUKU BBIYUCIUTEIILHON CHCTEMBI, BIHSIONINE HA BETUIHHBI
ycKopeHus 1 3PHEeKTUBHOCTH (ApXUTEKTYpa, KOJTHMUECTBO MPOLECCOPOB, TOMOIOTHS
KaHAJIOB NIEpelayu JaHHbIX ).

4.2. OueHka KOMMYHUKAIMOHHON TPYI0EMKOCTHU MapajlieIbHbIX aJrOPUTMOB

XapakTepuCTUKH  TOMNOJOTMA  CETH  IepeJayd  JaHHBIX.  AJITOPUTMBI
MapupyTh3auui. MeTopl nepeaadyu TaHHbIX.

AHaM3 TPYAOEMKOCTH OCHOBHBIX oOIllepanuili mnepenadu naHHbix. [lepemaua
JAHHBIX MEXIy JIBYMsl MpolieccopamMu ceTtu. OJuHOYHAsT W MHOXECTBEHHAs
pacchuIka coobmeHui. Onepanus UKINYECKOTO CBUTA.

Metoapl TIOTHYECKOro MPEACTABICHHS TONOJIOIMM KOMMYHUKAIIMOHHON CPEMBI.
OTo0pakeHne KOJIbIIEBOI TOMOJOTUU M TONOJOTHUHU PEUICTKH Ha TUIIEPKYO.

4.3. YpoBHHM pacrniapajuieIMBaHus BHIYUCICHUM

PacnapannenvBanue  BBIUMCIEHMA Ha  YpPOBHE  KOMAaHJ, BBIPAXKECHUN,
MPOTPAMMHBIX MOJYJIEH, OTJICIBHO BBITOIHSAEMBbIX 3a/IaHUU.

4.4. DTanel NOCTPOEHUS NAPAIIIEIBHBIX AJITOPUTMOB U ITPOTPaMM

Bribop mapamnensHoro anroputma. Peanuzanus —anroputMa B BUJE
napajyieJIbHOM  mporpaMmmbl.  [locTpoeHne HCnoONHAEMONM NOPOTrpamMMbl IS



IapajuIeIbHOW BBIYMCIUTEIBHOM cucTeMbl. lapamiensHoe ncrnoaHeHne MalnHHOM
nporpaMmbl. YacTHble MOCTAHOBKU: BBIOOpP ONTUMAJIBHOTO AaJNrOpUTMA s
KOHKPETHOM BBIYMCIUTEIBHON CHUCTEMBI, HAXO0XIACHUE HAWIY4YLIEHd TOIOJIOTHH
BBIUMCIIUTEIBHOM  CUCTEMBl  JUIsI  DPCELICHHs  ONPEIECICHHOW  3ajadu,
pacnapajjieIMBaHue CYIIECTBYIOIIErO aJlrOPUTMa.

4.5. TexHONOTNYECKHUE aCIIEKThI pacCIapalJICITMBaHN

I[GKOMHO3I/IL[I/I5[ AIropuT™Ma Ha HapalyiICcIbHO  HCIIOJIHACMBIC (bpaFMeHTBI
BBIYKCJICHUH. Pacnpez:eneHHe BaﬂaHI/Iﬁ o 1MmpouneccopaM H 6aJIaHCI/IpOBKa.
CI/IHXpOHI/IBaHI/IH M B3aMMOUCKIIOYCHHUC. OpI‘aHI/IBaHI/IH BSaHMOHGﬁCTBHH.

5. Cucremsl pa3pabOTKu MapaiiedbHBIX MPOTPAMM

5.1. COSI[aHI/IC CIICHUAJIN3UPOBAHHBIX A3BIKOB IIPOTrPpAMMUPOBAHUA

5.2. PacmmpeHne cymecTBYIOUIUX SI36IKOB IIPOTPaMMUPOBAHUS

OO111as XxapakTepuCTUKa NapajuleNIbHbIX PACIIMPEHUN aITOPUTMUYECKOTO S3bIKa
®dopTtpan. ABTOMaTHuyecKas BEKTOpH3alldd U pacnapaiuienuBaHue. [IpoGremHo-
OpPUEHTHUPOBAHHBIE KOMITHIIATOPBI.

O6mass xapakrepuctuka cranjgapra OpenMP. Cosznanue mnapajieabHbIX
oOnacreii. Pa3neneHue BBIUMCIMTENHHOW HArpy3KH Mexay mortokamu. Pabora c
naHHbIMUA. CuHxpoHu3anus. OyHKIUMU U IEpEMEHHBIE OKpYKeHUsA. CpaBHUTEIbHAS
XapaKTEepUCTUKA MOAXOJO0B NapajuIeIbHOrO IMPOrPAMMHUPOBAHHUS [JII CHUCTEM C
pacrpeieIeHHON 1 0011el maMAThIO.

5.3. Pa3paboTka crienuann3upoBaHHBIX OMOIHOTEK

Cuctema MPI. OGmas xapakrepuctuka. [logaep:xkka Moenu B3auMOICHUCTBUS
napajijieIbHbIX BbIYUCIUTENCH MpU MOMOIIM Tepeaadn cooOuieHuil. OCHOBHbIE
IporpaMMHbie TpUMUTHUBBI cucteMbl MPI. [Ipumep ucnosib3oBanus.



6. HapannenLHbIe YUCJICHHBIC aJII'OPHUTMBI JIA PCIICHHA THIIOBBIX 3aJa4
BBIYHCJIMTEIbHOM MaTEMAaTUKU

6.1. O6mMe crnocoObl pacnapasieIMBaHus AITOPUTMOB

BoisBienne  (QyHKIIMOHATIBHOM  HE3aBUCUMOCTH  OTACJIbHBIX  (PparMeHTOB
anroputMa (mapajiienu3M KomaHia). ['eoMeTpuueckoe pas/ieIeHUE BBIYUCIEHUMN
(mapasienusm naHHbIX). Mepapxuyeckasi 1eKOMIO3HUIUS 00paOOTKH TaHHBIX.

6.2. Opranuzanus napauiesIbHOrO UCIIOJTHEHUS PEKYPCHUBHBIX BBIUNCICHUM

[IpoGiema peKypcHUBHOM 3aBUCUMOCTH 3TaroB o0paboTku aAaHHbIX. KackagHas
cxema. [lomxom nmns modydeHUs ACUMOTOTHYECKH HEHYJIEBOW 3(PQPEeKTUBHOCTH.
Meroa Oytca. [Ipumep 1151 BRIYUCTIECHUS YACTUYHBIX U OOIIEH CyMM.

6.3. IlapanyenbHble YUCIEHHBIE AITOPUTMBI JINHEWHON anreopbl

CriocoObl  pa3OueHuss MaTpull (FOpU30OHTANIbHAs, BEPTUKAJIbHAs, OJIOYHbBIE
cXeMbl). MeTOo bl BBIYMCIIEHHSI IPOU3BEICHNS MAaTPHULl C UCIIOJIb30BAHUEM Pa3HbIX
cxeM pa3zouenust marpul. ObecriedeHue MpeaeabHo JOIMyCTUMOro Mapajiesin3ma.
OOpamenue warpuu. IlapamienbHble METOABl PELIEHUS CHUCTEM JIMHEHHBIX
YPaBHEHHM.

6.4. IlapanienbHble YUCICHHbBIE AITOPUTMbI

6.5. [TapaitenbHbie YUCJICHHBIE aJrOPUTMBI MHOTOMEPHOU
MHOTO3KCTPEMAIIBHON ONTUMU3ALN

XapakTepucTuyeckas cxXeMa IMpeACTABICHHUS METOJ0B TIJIOOATBHOIO IMOMUCKA.
OOmuii npuHIMI —pacnapauienuBanus MeTonoB. OieHka 3()PEeKTUBHOCTH
BBeJIeHUs napayienu3Ma: 3PGeKTUBHOCTh U 0€3bI30bITOYHOCTh. CHUHXPOHHBIE U
ACMHXPOHHbIE BapUAHTBI AIrOPUTMOB. OnpeAeseHrue HAWIYYIIUX TOMOJIOTUN



BBIYHUCJIUTEILHOM CUCTEMBI AJI1 peain3dan MCTOI0B.

4. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKON YACTH
KYPCA

IIpakTu4eckue 3aHATHS

Yactb 1. MeToabl napajuieIbHOT0 NPOrPaAMMHUPOBAHUS IS
BBIYHCJIUTEIBHBIX CHCTEM C pacnpeaejeHHOH NaMIThI0

1. PazpaboTka napasuieJibHbIX IPOrPaMM € HCIO0JIb30BaHMeM MHTepdelica
nepenaqu coodmenuii MPI

Munu-MPI (crapr, puHuLl, Nepegaya ¥ NpueM COOO0IEeHMIT).

IIpumep 1: HayaabHas napajuieibHas nporpaMmma (me4arb
HICHTU(PUKATOPOB NMPOLECCOB) - 3aIYCK (JIOKAJbHBII, pacnpeaejieHHbIN).
Ouenka BpeMeHH BbINOJHEHHUS NPOrPAMMBbl, CAHXPOHU3ALMS,
KOJUIEKTHBHBIE ONlepaLUH.

Ipumep 2: CkansipHoe npou3BeaeHHe BEKTOPOB (CaMOCTOATEJIbHOE
3aganue 7).

2. IIpakTUKyM N0 pa3padoTKe nmapajjieJbHbIX AJTOPUTMOB U POrpaMMm
JJISl pelleHus 32124 BBIYHCIUTEIbHON MATEMATHKH - 6 4acoB

00630p 6mdamorexkn MPI: yctanoBKka, HacTpoiika, cxema
(pyHKIHOHUPOBAHUA.

IIpumep 4: Pemrenue 3a1a4 pacno3HaBaHusi 00pa3oB (BbINOJHEHHE
3a/1aHus 10 PYKOBOJCTBOM IIpeNnojaBareJs).

IIpumep 5. YMHOKeHHE MATPHIL, JJEHTOYHBbII aJrOPUTM (CAMOCTOSITEJIbLHOE
3ajJaHue 2).

IIpumep 6. YMHOKeHHEe MATPHLL, 0JI0YHbIE CXEMBbI pacipeieeHUs JaHHbIX
(anropurmbl @okca u Kennona).



3. IIpakTUKYM 110 MCIO0JIb30BAHUI0 O0MOJIMOTEK Napa/LIeJIbHbIX METOA0B

Ipumep 7. @PyHKkuuM OMOJIMOTEKH JJI YMHOKEHUSI MATPUIL IPH 0JIOYHOM
croco0e pacnpeneaenus JaHHbIX" (aaropurmbl Pokca u Kennona): cxema
peaM3anmu, TeopeTuyecKas OeHKa 3PPeKTUHBHOCTH, BBIYUCIUTEIbHBIE
IKCIIEPUMEHTHI.

AHaJIM3 MHTEHCUBHOCTH MOTOKOB NepeIayn JaAHHbIX, OCYIeCTBJISIeMbIX B
X0/le MapajjieibHbIX BLIYUCJIEHNH B CHCTEMAX C pacipe/ieleHHOH
NaMAThIO, ¢ HCNOJIb30BAHHEM HHCTPYMEHTAILHOM OMOanoTeku ParaScope.

4. IlpakTKkyM 1o oneHke 3¢ GeKTUBHOCTH NAPALIeJbHBIX METOA0B JIsI
PAa3HBIX TOMOJOTHII MHOTONPOLIECCOPHBIX BHIYUCIUTEIbHBIX CUCTEM - 4
yaca

- MonenupoBanne MHOTONIPOLECCOPHBIX BHIYMCIUTEIBHBIX CHCTEM
(BBIOOP TOMOJIOTHH, 32/IaHUE KOJINYECTBA U MPOU3BOAUTEILHOCTH
MPOLECCOPOB, BLIOOP MeTO/Aa NepeAavyu JAHHBIX U 3aJJaHue
KOMMYHHKAINMOHHBIX XapPaKTePUCTUK CETH),

- Onpeueneﬂne KJIacca pelaceMbIX 3a1a4 1 3aIaHUE MapaMeTpoB 3a1a4u,

- Bb100p mapaJie/ibHOro MeTo/1a pelieHus 3212491 U HACTPOHKA 3HAYEHHUI
ero NapamMeTpos,

- YcranoBka rpaduuecKuX HHAMKATOPOB ISl HA0II0eHUS 32 MPOIEeCCOM
NnapasieJJbHbIX BBIYMCJIEHUH (COCTOSTHIE JAaHHBIX HA MPoLeccopax
CHCTEMBbI, Mepeaaya HHPOpMaLMH 10 CeTH, TEKYIIAs OLEHKA PellleHus
HCXOHOM BbIYMCJINTEIbLHOM 3a1a4N),

- [IpoBeneHne IKCIEPUMEHTOB B PeKMMe HMUTALMM BbIYMCICHUI;
MOLIATOBBIi, N0CJIe10BATEIbHbIH (HEMPEPbIBHBIN) U HUKINYCCKHUI
(cepuiiHbIii) CTOCOOBI MPOBEAEHUS IKCIIEPUMEHTOB; OJTHOBPEMEHHOE
BBINOJIHEHUE HECKOJIbKHUX IKCIIEPUMEHTOB B pe:KHMe pa3ie/ieHUsl BpeMeHH
JJIA Pa3HbIX BADHAHTOB TONOJOIMU BHIYUCIUTENbHON CHCTEMbI,
apaMeTpoB 3a]a4M, KOJM4YeCTBA MPOLECCOPOB M T.II.,

- AHAJIN3 pe3yJIbTATOB € HCIOJIb30BAHMEM CBEICHUH M3 KypHAJIa
IKCIIEPUMEHTOB; OLIeHKA BPeMEHHU pelleHus 3a1a4 B 3aBUCUMOCTH OT



Pa3MEpPHOCTH 32124 M KOJIUYECTBA IIPOLECCOPOB; MOCTPOEHUE
3aBMCHUMOCTEH YCKOpPeHUs M 3¢ PeKTUBHOCTH Mapa/iIeJIbHbIX
BBIYHMCJIEHUH,

- I[IpoBenenne IKCIEPUMEHTOB B PeKHMe PeaibHbIX Mapaie/bHbIX
BbIYMCJICHHI; BHINOJHEHNE MapaJjieJIbHBIX POrPaMM B BH/Ie MHOKeCTBA
HEe3aBHCHUMBbIX MPOIECCOB HA OJTHOM MPoOIecCOpe; YAAJTCHHBbIN T0CTYI K
MHOTONPOLECCOPHOH BHIYHCIUTENbHOI cucTeMe (KJIacTepy); CPaBHEHHUE
TeOPeTHYECKNX OI[EHOK U Pe3yJIbTATOB PeajbHbIX BHIYHCIUTEIbHBIX
IKCIEPUMEHTOB.

Yacrtp 2. MeToabl napajjieJibHOT0 NPOrpaMMHUPOBAHUSA JIJISI
BbIYMCJINTEIBHBIX CHCTEM € 001Iell NaMATHIO

5. PazpaboTka napajijieJibHbIX MPOrpaMM € UCHOJIb30BAHHEM TEXHOJIOT UM
OpenMP - 2 yaca

OO0mas xapakrepucTiuka Texnojornu OpenMP: noroku, napaJjiejbHble
00J1acTH, pacnpenejeHue BbIYMCICHUI MeK1y MOTOKAMHU.

Ipumep 8: CkansipHoe npousBeaeHue BeKTOpPoB. ['100anbHbIE H
JIOKAJIbHbIE TaHHbIE MOTOKOB. KpuTnueckune cekuuu 10cTryna K
pa3nensieMbIiM JaHHBIM. CHHXPOHU3ALNS.

Ipumep 9. YMHOKeHHe MAaTPUL (BAPHAHTHI pacnapajjieJJuBaHUusA
BJIOKEHHBIX LIUKJI0B, CAMOCTOATEJIbHOE 3a1aHKe 3).

6. [IpakTuky™m 1o pa3padoTke napajjiejJbHbIX aJTOPUTMOB H MPOrpamMMm
JJISl pellleHnsl 321a4 BHIYHCJINTEIbHOI MaTeMaTHKH - 6 4acoB

IIpumep 10. [TapajuiesibHAs COPTHPOBKA: AJITOPUTMbI IIY3bIPbKOBOI
COPTHPOBKH, cCOPTUPOBKH Illessia u ObICTPOH COPTHUPOBKH (BBINMOJTHEHHUE
3aJaHMS O] PYKOBOJACTBOM IpenoaaBaresis).

IIpumep 11. 3agauu 00padoTKu rpadoB: NOCTPOEeHHE MUHUMAJIBLHOTO
0XBaTbIBAIOLIEI0 IepeBa, MOUCK KpaTYyalliuxX NyTel (CaMmoCcToATe/IbHOE
3ajganue 4)



Yactp 3. MeToabl NapaieIbHOr0 NPOrpaMMHPOBAHUSA IS PelleHUsI
BbIYHCJIUTEIbHO-TPYI0€MKHX HAYYHO-TeXHUYECKHUX 32124

7. IIpakTHKYM 110 METOJaM Mapa/LieJbHbIX BBIYUCICHUN JJI peleHus
auddepeHunaIbHBIX YPABHEHU B YACTHBIX MPOU3BOAHBIX -4 yaca

O01masi XapakTepucTUKa METOA0M KOHEYHBIX Pa3HOCTeH (METO/ CETOK)
JJISL YMCJICHHOT 0 pelieHus Tu(PepeHualbHbIX YPABHECHUI.

MeTtoabl pacnapajjie TMBAHUsA METOAA KOHEYHBIX Pa3HOCTEH 1JIs
BbIYMCJINTEIBHBIX CHCTEM C 001Iel MAMATHIO (OpraHu3anus
B3aMMOMCKJIIYEHHS VISl OLEHKHU MOTPeIIHOCTH PelieHNu s, H30bITOK
CHHXPOHM3AIUN, MP00JeMa cCepUaAIN3anNU U 0JIOKMPOBKH, 00ecreyeHue
TOKAECTBEHHOCTH IOCJIeI0BATEJIbHOI0 M MApPaJJIeJIbHOT0O BADMAHTOB
pacyeToB, BOJHOBbIE CXeMbl BHIYMCICHUH, 0JI0YHAsI cCXeMa pacrnpe/ieeHust
AAHHBIX, 0AJJAHCHPOBKA, HCIOJIb30BAHHE OUYepeIH 3a1aHui).

MeToabl pacnapaijie TMBaAaHUs METOAAa KOHEYHBIX Pa3HOCTeH IS
BbIYHCJIUTEIBHBIX CHCTEM C pacnpeaeeHHON NaMATHIO (JIEGHTOYHAS U
0J104Hasl CXeMbl pacnpeae/ieHUs JAHHbIX, BOJJHOBbIE CXeMbl BbIYHMCJICHHUI,
OIICHKA TPY0EMKOCTH IepeIavyu JaHHbIX).

IIpakTHKYM 110 perieHuIo T PpepeHuHaTbLHBIX YPABHEHU B YACTHBIX
MPOM3BOIHBIX C HCIOJIb30BAHUEM YUYEOHO-MCCIEI0BATEIbCKOM CHCTEMBbI
ParaGrid (mocranoBka 3aj1auu, BbINOJHEHHE BbIYUCICHUN, BU3yaIU3al U
JAHHBIX, AaHAJINU3 Pe3yJIbTATOB PACYeTOB, H3MEHEHUE apAMETPOB H
NPONOJIKEHUE BbIYMCICHUH).

8. IIpakTHKYM 0 HCIOJIb30BAHUIO OHOJIHOTEK MAPAJ/LICJIbHBIX METOA0B
JJISL peLieHHMsI CJI0KHBIX HAYYHO-TeXHUYECKHX 3a1a4 - 4 yaca

IIpumep 12: YMHOKEeHHE MATPHIL



5. CTPYKTYPA, COAEP KAHUE, YYHEBHO-METOANYECKOE
OBECIHEYEHUE CAMOCTOSATEJBHOM PABOTHI OBYYAIOIIIUXCS

YV4yeOHO-MeTOANYECKOE

obecneyenue

oOyJaromuxcst 10 IUCUUIUIMHE BKJIIOYAET B Ce0s:
- T1aH-rpauK BHIIOJHEHHUS] CAMOCTOSITENIbHOW paOOThl MO JUCUUIUIMHE, B

TOM YHCJIE IIPUMEPHBIE HOPMBI BPEMEHU Ha BBIIIOJIHEHUE 110 KAXKIOMY 3aJ1aHMUIO;

K IPEACTaBICHUIO U

CaMOCTOSITENILHOM paboThI;
- KpUTEPUHU OIICHKH BBIIIOJIHEHUS CAMOCTOSTEIBHON pabOTHI.

- TpeboBaHuUs

CaMOCTOSITENIbHOU paboThI

0(pOpMJICHUIO  PE3YyJIbTATOB

ILina"-rpauk BbINOJHEHHUS CAMOCTOATEIbHOM PAa0OTHI M0 JUCHUILJINHE

Ne | Buja camocTosiTeILHOM
n/n | padorsl

Jara/cpoxn
BBINOJTHEHHUSI

IIpumepHbIe
HOPMBI
BpPEMEHH Ha
BBINOJIHEHHUE

DopmMa KOHTPOJIS

1 | 1-3 Henenu cemecTpa

IloaroroBska k
MPaKTUYECKOMY
3aHATUIO

3 gac.

[1K-3.4

2 | 4-6 Henenu cemecTpa

IloagroroBka K
MPAKTUYECKOMY
3aHATHIO

3 gac.

I1K-3.4

3 | 7-8 Henenu cemecTpa

ITonroToBka K
MPaKTUYECKOMY
3aHITHIO

3 gac.

I1K-3.4

4 | 9-10 Henenu cemecTpa

IloaroroBka K«
MPAKTUYECKOMY
3AHSATHIO

3 gac.

I1K-3.4

4 | 11-13 nenenu cemecTpa

ITonrotoBka Kk
MPaKTUYECKOMY
3aHITHIO

3 gac.

I1K-3.4

5 | 14-15 nenenu cemectpa

IloaroroBka K«
MPAKTUYECKOMY
3AHSITHIO

4 4ac.

I1K-3.4

6 | 16-18 Henenu cemectpa

IloagroroBka K
MPAKTUYECKOMY
3aHATHIO

4 yac.

I1K-3.4

HUroro:

20 yac.

PexoMeHIalluM MO0 CAMOCTOSITEJILHOM padoTe CTYAeHTOB

IInanuposanue u opeanuzayus 8peMeHu, OMBEOeHHO20 HA BbINOJIHEHUE
3A0aHUL CAMOCMOAMENbHOU pabomul.

N3yuuB rpaduk BBITIOJIHEHHSI CAMOCTOSITEIIBHBIX PabOT, CIeayeT MPaBUILHO
e€ opraHm3oBaTh. PEeKOMEHIyeTCS M3Yy4YHTh KOHCIIEKT JIEKIIMOHHOTO MaTepHaa,
COOTBETCTBYIOIIHMHA TEME KaXKJ0TO MPAKTHIECKOTO 3aHATHS U, TPU HEOOXOAMMOCTH,
pPaccMOTpPETh W JACTAIM3UPOBATH OTMACIbHBIC MHTEPECYIONIUE WIIM BBI3BIBAIOIIHC
3aTPyIHCHHS] B IOHUMAHWHW MOMEHTHI C MTOMOIINBI0 PEKOMEHAYEMOW JTUTEPATYPHI.




OTYETHOCTh MO KaXJAOMY 3aJIaHUI0 TPENOCTABISETCS B TMOCICIHIO HEIETIO
corjacHo rpaduky.

TpeOoBanus K npeaAcTaBJACHUI0 U 0POPMJICHHUIO Pe3yJIbTATOB
CaMOCTOATEIbLHOM PadoThI

[Ipu noaroroBke k yctHoMy omnpocy (YO-1) Bocnosib30BaThCsi MaTepUAIaMU

U3 PEKOMEHI0BaHHOM JuTepaTypbl. OLIEHUBAIOTCS:

BJIa/ICHUE MaTEPUATIOM;

yMeHHe (popMyIMpOBaTh CBOU MBICIIH, OTCTAUBaTh CBOIO TOUKY 3PEHUS;
yYMEHUE 3a]1aBaTh BOIIPOCHI ONIIOHEHTY;

YMEHHUE OTBEYATh HA BOIIPOCHI ONIOHEHTA;

YMEHHE MOABECTU UTOTO IO pe3yibTaTaM 00CYyXKICHUS.

KoHTpoib pE3yIbTaTOB CaMOCTOATEJIbHON paboThI CTYJIEHTOB
OCYIIECTBIISIETCS B IpejeiaX BPEMEHM, OTBEJEHHOIO0 Ha 00s3aTesibHble yueOHbIE
3aHSTHS U BHEAYJUTOPHYIO CAMOCTOSITENbHYIO PaOOTy CTYJIEHTOB IO AUCIUIUIMHE,
NPOBONUTCS B MUCBMEHHOW U YCTHOM opme.

KonTponb camocTosTenbHON paboThl CTYACHTOB IIPELyCMAaTPUBACT:

e COOTHECEHME COJEP>KAHUS KOHTPOJIS C LEISIMU 00yUYEeHMS;

o OOBEKTUBHOCTH KOHTPOJIS;

¢ BAJIMJHOCTb KOHTPOJIS (COOTBETCTBUE MPEABABISEMbIX 3a/laHU TOMY, YTO
IPEIO0JIAraeTcs NPOBEPUT).

Kpurepun onieHKH pe3yJibTaTOB CAMOCTOSITEJIbHOI PadoThI

KpurepusiMmu o1ieHOK pe3yJIbTaTOB BHEAYIUTOPHON CAMOCTOSITEIIbHON PabOTHhI
CTyJICHTA SIBJIAIOTCSA:

e YPOBEHb OCBOCHHS CTYJCHTOB YYE€OHOT'O MaTepuaia;

e YMEHMS CTYJCHTa UCIOJIb30BATh TEOPETUUECKUE 3HAHUS MIPU BHITIOJIHEHUU
MPaKTUYECKUX 3a]1ay;

o c(hopMUPOBAHHOCTH OOMICYUCOHBIX YMCHHIA,

e YMEHHMS CTyJCHTAa aKTMBHO HCIIOJL30BaTh AJIEKTPOHHBIE 00pa30BaTeIbHbBIC
pecypchl, HAXOAUTh TPEOYOITy0CS UHGOPMAIIUIO, MPUMEHSTh HAa MPAKTHUKE;

e 00OCHOBAaHHOCTb U YETKOCTh U3JIOKEHHUS OTBETA;

« odopMIleHHE MaTepuaia B COOTBETCTBUU C TPEOOBAHUSIMU;

¢ YMEHHUE OPUEHTHUPOBATHCS B MOTOKE MHGOPMALIMH, BHIJCISTH IJIaBHOE;

o yMeHue c(hOpMHUPOBATH CBOIO MO3UIIUIO, OLICHKY M apIYMEHTHPOBATH €€.



6. KOHTPOJIb TOCTUXXEHUS LIEJIEA KYPCA

pa3paboTKe U BHEPECHUIO HOBBIX
METOJIOB U TEXHOJIOT UM
HCCIIENOBAHMS OOJIBIINX JaHHBIX

Bnaneer HaBbikaMu pa3pabOTKM M BHEAPEHUS] HOBBIX
METOJI0B W TEXHOJIOTMH HCCIeNoBaHUs OOJbLIMX
JlAaHHBIX

Ne Kourtpoaupyemsie Koa u HanmeHoBaHue Pe3yabTaThl 00yueHust OueHouHblIe cpeAcTBA
n/n pa3nesibl / TeMbl HHIHKATOPA T0CTHKEHHS TeKymHii NPOMEKYTOUHASE
AUCHUTIIHHBI KOMIIeTeHIIUH KOHTPO.Ib aTTecTalus
1 Pa3nensr 1-6 [TK-3.4 Cnocoben Kk aHanmusy 3HaeT CrocoOs! aHaMM3a GONBITNX TaHHBIX Brimonaenue 3auéTt (BOMPOCHI
0OMIBIINX TAHHBIX, YIPABICHUIO VMeeT ynpasisTh 3TalaMy KU3HEHHOTO [UKIIa aHami3a | PAKTUYCCKUX 1-12)
JTanamM )KU3HEHHOTO IUKJIa GONBIINX TAHHBIX 3aaHUN
aHanu3a OOIBLINX JaHHBIX, T1IK-3.4

Tumnossie KOHTPOJIBHBIC 3addaHUsA, MCTOAUYCCKUC MATCpUAJIbl, OIPCACIIAIOIMINC IIPOHCAYPbl OUCHHBAHUA 3HaHHﬁ, YMGHI/Iﬁ )41

HABBIKOB M (WJIM) OTIBITA JIEATEITLHOCTH, a TAK)KEe KPUTEPUHU U TMOKa3aTeIu, HEOOXOIUMBbIE sl OIICHKW 3HAHUM, YMEHUH, HABBIKOB

U XapaKTepU3YIOIIHNE pe3yIbTaThl 00yUeHUs, IpeacTaBieHsl B [Ipuioxennu




7. CHIMCOK YUYEBHOM JIUTEPATYPbI U UHOOPMAILMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCHUIIJIMNHBI

OcHoBHas JuTEpaTypa
(71eKmpoHHble U neyammble U30aHUs)

1. T'eprenms B.IIL, Ctponrun P.I. OcHOBbI NapajuieibHbIX BBIUMCICHUA IS
MHOT'OITPOLIECCOPHBIX BBIMUCIUTENBHBIX cucTeM. - H.Hosropox, HHI'Y, 2001.

2. boraueB K.IO. OcHoBbI mapauiensHOro mnporpammuposanus. - M.: BUHOM.
JlaGoparopust 3Hanwmii, 2003.

3. Boesogun B.B., Boesoqun Bn.B. Ilapamnensubie Beraucnenus. - CI16.: bXB-
[lerepOypr, 2002.

4. Hemntorun C., Crecux O. IlapauienbHoe NPOrpaMMHUpPOBAHUE LIS
MHOTOIPOLIECCOPHBIX BbIUMCIUTENBHBIX cucTeM - CI10.: BXB-IletepOypr, 2002.

JlonoiHUTEIbHAS JJUTEepaTypa
(neuammvie u NEeKMPOHHbLE UBOAHUS)

5. bepesun U.C., XKunkos N.I1. Merone! Beranciiennii. - M.: Hayka, 1966.
6. [eitren I'. Beenenue B onepatonssie cuctemsl. T.1.- M.: Mup, 1987.

7. Knyt J1. UckycctBo nporpammupoBanus 1jist OBM. T. 3. CopTupoBka U MOUCK. -
M.: Mup, 1981.

8. Kopmen T., Jleitzepcon Y., Pusect P. Asroputmbl: OCTpoeHHE U aHANM3. - M.

MIIHTO, 1999.

9. Kopnees B.B.. [1apauienbHble BBIMMCIUTENBHBIE CUCTEMBI. - M.: Hommmk, 1999.

10. Kopnees B.B. Ilapauienshoe nporpammupoBanre B MPI. Mocksa-IxeBck:
HMHCTUTYT KOMITBIOTEPHBIX HccenoBaHuid, 2003.

11. IL.TuxonoB A.H., Camapckuii A.A. YpaBHEHUS] MaTEMaTHUECKON (PU3UKU. -
M.:Hayxka, 1977.



12. Xamaxep K., Bpanenmu 3., 3aku C. Opranuzaius 9BM. - CI06: [Turep, 2003.
13. oy A. JIornyeckoe mpoeKTUPOBAaHKE ONEPAIIMOHHBIX cucTeM. - M.: Mup, 1981.

14. Andrews G.R. Foundations of Multithreading, Parallel and Distributed
Programming. Addison-Wesley, 2000 (pycckuii mepeBon Humproc I.P. OcHoBbI
MHOTOIIOTOYHOT0, TAPAUIETIBHOIO M PACHPENEICHHOTO MPOrpaMMHUPOBaHUS. - M.:
Nznarensckuii oM "Bubsame", 2003)

15. Barker, M. (Ed) (2000). Cluster Computing  Whitepaper
http://www.dcs.port.ac.uk/~mab/tfcc/WhitePaper/.

16. Braeunnl T. Parallel Programming. An Introduction.- Prentice Hall, 1996.

17. Chandra, R., Menon, R., Dagum, L., Kohr, D., Maydan, D., McDonald, J. Parallel
Programming in OpenMP. - Morgan Kaufinann Publishers, 2000

18. Dimitri P. Bertsekas, John N. Tsitsiklis. Parallel and distributed Computation.
Numerical Methods. - Prentice Hall, Englewood Clifts, New Jersey, 1989.

19. Fox G.C. et al. Solving Problems on Concurrent Processors. - Prentice Hall,
Englewood Cliffs, NJ, 1988.

20. Geist G.A., Beguelin A., Dongarra J., Jiang W., Manchek B., Sunderam V. PVM:
Parallel Virtual Machine - A User's Guide and Tutorial for Network Parallel Computing.
MIT Press, 1994,

21. Group W, Lusk E, Skjellum A. Using MPI. Portable Parallel Programming with
the Message-Passing Interface. - MIT Press, 1994.(htp://www.mcs.anl.gov/mpi/index.html)

22. Hockney R. W., Jesshope C.R. Parallel Computers 2. Architecture, Programming
and Algorithms. - Adam Hilger, Bristol and Philadelphia, 1988. (pycckuii nepeBon 1
mwnanus:  P.Xoknm, K.Jxeccxoyn.  Ilapamensupie  3OBM.  ApxurekTypa,
MPOrpaMMHUPOBAHUE 1 ATOPUTMEL - M.: Paino u cBsizb, 1986)

23. Kumar V., Grama A., Gupta A., Karypis G. Introduction to Parallel Computing. -
The Benjamin/Cummings Publishing Company, Inc., 1994



24. Miller R., Boxer L. A Unified Approach to Sequential and Parallel Algorithms.
Prentice Hall, Upper Saddle River, NJ. 2000.

25. Pacheco, S. P. Parallel programming with MPI. Morgan Kaufmann Publishers, San
Francisco. 1997.

26. Parallel and Distributed Computing Handbook. / Ed. A.Y. Zomaya. -McGraw-Hill,
1996.

27. Pfister, G. P. In Search of Clusters. Prentice Hall PTR, Upper Saddle River, NJ
1995. (2nd edn., 1998).

28. Quinn M. J. Designing Efficient Algorithms for Parallel Computers. - McGraw-
Hill, 1987. 29.Rajkumar Buyya. High Performance Cluster Computing. Volumel:
Architectures and Systems. Volume 2: Programming and Applications. Prentice Hall PTR,
Prentice-Hall Inc., 1999. 30.Roosta, S.H. Parallel Processing and Parallel Algorithms:
Theory and Computation. Springer-Verlag, NY. 2000.

31. Xu, Z., Hwang, K. Scalable Parallel Computing Technology, Architecture,
Programming. McGraw-Hill, Boston. 1998.

32. Wilkinson B., Allen M. Parallel programming. - Prentice Hall, 1999.

YueOHO-MeToYecKre OCcoOHs
33. AdanackeB K.E. u ap. MHorompoiieccopHble BbIUUCIUTEILHBIE CUCTEMBI U
napajuieNibHOe rporpammupoBanue. - Kemeporo: Kyz6accyzuszaar, 2003.

34. T'onoBamkus /[.J1. Metoap! napamuiensHbix BerarciieHuid. Y. 1. - Camapa: Camap.
roC. a3pOKocM, YH-T, 2002.

35. T'onoarikus /1., C.I1. I'onoBamkrna C.I1. MeToap! napayuiebHbIX BBIYMCICHUM.
Y. 2: . - Camapa: Camap. roc. aspokocM, yH-T, 2003.

36. Jlemene A.I. TlapamiensHble BBIYUCIUTENBHBIE CHCTEMBL:  OCHOBBI
NPOrpaMMHUPOBAHUS U KOMIIBIOTEpHOTO MojiesiupoBanust. - [lepms: TIT'TTY, 2001.

37. Hamok B.H. u ap. Meroaudeckoe nocodue 1o xKypcy "MHOronporneccopHsie
CHCTEMBI Y MapaJIEIbHOE IPOrpaMMHupoBanue. - Poctos-Ha-Zlony: PI'Y, 2000.



38. Jlopomenko A.E. Marematnyeckue MOIEIM M METOIBl  OpraHW3alMd
BBICOKOITPOM3BOIMTENBHBIX BhurcieHuid. Kue: Haykosa mymka, 2000.

39. Komonkun A.B., Hemuiorun C.A. IlIporpammupoBanue  yis
BeIcOKOnpon3BouTeNbHBIX DBM. - CI16: M3n-8o HUU xumuu CTIOIY, 1998.

40. Ceprees .M., Crponrun P.I'., I'pumarun B.A. BeneHnue B napajieiibHYIO
rodanpHyto onrruMu3zaumio. - H. Hosropox: HHI'Y, 1998.

41. Crapuenko A.B.,, EcaymoB A.O. IlapaymenbHble BbIMMCICHUS Ha
MHOTOITPOIIECCOPHBIX BRIYMCIUTEIBHBIX cucTeMax. - Tomck: TT'Y, 2002.

42. nakoBckmit 'MW, Cepuxoa H.B. IIporpaMmmupoBanuve  mis
MHOTOMPOIIeCCOPHBIX cucteM B ctanmapte MPI: ITocobue - Mu.: BI'Y, 2002.

43. ®ypcos B.A. u 1p. Beenenue B nporpaMMupoBaHue 1Sl apauiesibHbix OBM u
kiactepo. - Camapa: CHLL PAH, CT'AY, 2000.

44. SIxo6oBckuii M.B. Pacnipenenennsie cuctemsl u cetd. - M.: MI'TY "Crankun",
2000.

Ilepeyens pecypcoB HHPOPMANUOHHO-TEJICKOMMYHUKAIIMOHHON CETH
«AnTepHeT»

45. IndopMarimoHHO-aHATUTUYIECKIE MAaTepUAIbI IO TTAPAIICTEHBIM BBIYHUCIICHUSM
(http://www parallel.ru)

46. Wndopmaipionnsle matepuasibl LleHTpa KOMITBIOTEPHOIO MOJIETHPOBAHUS
Hwxeropoackoro ynusepcurera (http:/www.software.unn.ac.ru/ccam)

47. WNudopmarmonnsie Matepuansl padouerd rpynmbl [EEE mo kmactepHbM
BeruriciieHusM (http://www.ieeetfcc.org)

48. Introduction to Parallel Computing (Teaching Course)
(http://www.ece.nwu.edu/~choudhar/C58)/)



49. Foster 1. Designing and Building Parallel Programs. - Addison Wesley,
1994.(http://www.mcs.anl.gov/dbpp)

IepeyeHb MHGPOPMANMOHHBIX TEXHOJIOTHHA
U IPOrPaMMHOI0 o0ecrevYeHnst

[Ipu ocymecTBaeHNH 00pa30BATENBHOTO MpOIEcca MO JIUCHUIUIMHE
UCIIOJIB3yeTCsl  O0Iee MPOrpaMMHOE OOECIeYeHHUE KOMITBIOTEPHBIX YUeOHBIX
kiaccoB (Windows XP, Microsoft Office u ap.).

S.METOANYECKHE YKA3AHUMA 11O OCBOEHHUIO JTUCHUITJIMHBI

IlnanupoBanue M OpraHu3anusi BPpeMEeHH, OTBEJICHHOI0 HAa HM3y4YeHHe
AUCHUIIMHBI. [IpUCTYyNIUTh K OCBOCHHIO JUCLUIIIMHBI CIEIYET HE3aMEMIUTEIbHO
B CaMOM Hayajle y4yeOHOro cemecTtpa. PexomeHayeTcsi M3y4uThb CTPYKTYpy U
OCHOBHBIE MOJOXKeHUs1 Paboueit mporpaMmMbl AucUMIIHHBL. OOpaTUTh BHUMAaHUE,
YTO KpOME ayJIUTOPHOW padOThI (JEKLMH, MPAKTHUYECKUE 3aHATHA) IJIaHUPYETCS
caMOCTOATeNIbHAs paboTa, UTOM KOTOPOU BIMSAIOT Ha OKOHYATEJBHYIO OLIEHKY I10
UTOraM OCBOEHHMS Y4yeOHOM JucuuiuiMHbel. Bcee 3amanus (ayauTopHble U
CaMOCTOSTENIbHbIE) HEOOXOJIMMO BBINOJHATh W MPEAOCTABIATh Ha OLEHKY B
COOTBETCTBHUH C rpauKOM.

B mpouecce u3zydeHus wmarepuasioB ydeOHOro Kypca IIpeljiararorcs
cienyomue GopMbl padoT: YTEHUE JEKIUH, TPAKTUUECKUE 3aHATHSL.

Jlekyuonnvie 3auamus OPUEHTUPOBAHBI HAa OCBEIIECHHUE BBOJHBIX TEM B
KKIBI pa3zien Kypca M NpU3BaHbl OPUEHTUPOBATh CTYJIEHTOB B IpeiaraéMoM
MaTepuaiie, 3aI0)KUTh TEOPETUYECKUE M METOJOJIOTMYECKHE OCHOBBI IS
JTaIbHEHUIIICH CaMOCTOSITEIbHON pabOThI CTYICHTOB.

IIpakmuueckue 3anamus aKIEHTUPOBAHbI HA MPUHUMUIIMAIBHBIX BOIPOCAaX
Kypca U pU3BaHbl CTUMYJIMPOBATH BBIPAOOTKY MPAKTUYECKUX YMEHUM.

[Ipy 1DOArOTOBKE K NPAKTUYECKOMY 3aHATHIO HEOOXOAMMO CHaudaja
O03HAaKOMHUTHCSI C MaTEepUaJIOM JIEKIIMH, a 3aTEM C MaTepuajgaMud U3 OCHOBHOW U
JOIIOJIHUTENIBHON JIUTEPATyphl. BIydUTh OCHOBHOM TEOPETUYECKUN MaTEpUAIl 110
TeMe (10 MaTepuaiam JIEKIMIA 1 OCHOBHOM JIMTEPATYyPhI).

[Ipu pabote ¢ nuTeparypoil HEOOXOAUMO BHUMATEIBHO U3Yy4YaTh pa3/ebl,
COOTBETCTBYIOIIME TEME 3aHATUSA, NpPHU IMOUCKE HH(OpMaLMM B DJIEKTPOHHBIX
CUCTEMaX HEOOXOJHMMO MpPaBWIBHO CHOPMYIMPOBATH MOMCKOBBIA 3aIpOC, JTy4lle
UCII0JIB30BaTh HECKOJIBKO BAPHAHTOB 3alpoca Ui PaclIMPEeHUs BO3MOKHOCTHU
noucka uHPoOpManuu B CeTH HUHTepHET. lcmonap30BaTh MOXKHO —TOJIBKO
uHbOpMAITNIO ¢ OPUITUATHHBIX TEMATUYECKUX CANTOB MM CAWTOB OpraHU3aIIUN.

Oco60 3HaunMOM J1s1 TpohecCHOHaTbHOM MOATOTOBKU CTYACHTOB SIBJIIETCS
camocmosamenvHas paboma 1o Kypcy. B xome 3Toit paGoThl CTyIE€HTHI OTOMPAIOT



HEO0OXOMMBIN MaTepHall MO U3y4aeMOMY BOIIPOCY U aHATM3HUPYIOT ero. CTyIeHTaM
HEOOXOIMMO O3HAKOMHUTHCS C OCHOBHBIMU HCTOYHHKAMH, 0€3 KOTOPBIX
HEBO3MOJKHO MOJTHOIIEHHOE TOHUMAaHKEe TPOOIEMaTHKU Kypca.

OcBoeHne Kypca CIOCOOCTBYET pa3BUTHIO HABBIKOB OOOCHOBAaHHBIX U
CaMOCTOSITENIbHBIX OIICHOK (hakToB M KoHuenuuid. [losTomy Bo Bcex Qopmax
KOHTPOJISL 3HAaHWM, OCOOEHHO MpH cjaaye 3ayeTa, BHUMaHUE oOpaiaercs Ha
MOHMMAaHUE TPOOJIEMATHKU Kypca, HA YMEHHUE MPAKTUYCCKU TPUMEHSTh 3HAHUS U
JIeNIaTh BBIBOJIBI.

Paboma ¢ numepamypoiu. PekoMeHIyeTCs WCIONb30BaTh pa3jNyYHbIC
BO3MOXXHOCTH PabOThl ¢ JuTeparypoil: (oHmpl HayuyHoW Oubamoreku JIBDOY
u snektpoHHble Oubmuoreku (http://www.dvfu.ru/library/), a Takke AOCTYIIHbBIC
JUTS ICTIONTb30BaHUs APYTHUe HAyYHO-OMOINOTEUHBIE CUCTEMBI.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JAUCIHUIIJINHBI

YyeOHble 3aHATHS TO JUCHUIUIMHE MOTYT TMPOBOJUTHCS B CIICAYIOIIMX
MOMEIIEHHIX, OCHAILIEHHBIX COOTBETCTBYIOIIMM O0OPYI0BAHUEM U MPOTPAMMHBIM
obecrieueHrneM, pacmloioKeHHBIX 1o aapecy 690022, r. BraauBoctok, 0.Pycckui,
. Asike, 10:

[lepeueHb MaTepUANBHO-TEXHUYECKOTO M MPOrPaMMHOTO oOecrnedeHust
JUCUUIUINHBI IPUBE/ICH B TAOJIHIIE.

HanmenoBanue

CIELHANbHBIX . IlepedyeHp NUIIEH3MOHHOTO
o OCHaIIEHHOCTh CIELUAIBHBIX TOMELIEHUH U
MOMEUICHUH U . MPOrpaMMHOTr0 00ecHeyeHusl.
HOMEIECHUH JJIsl TPOBENICHNsT Y4eOHBIX

MOMEIIEHUHN 11 N ”, PexBU3MTHI NOATBEPKIAOILIETO
. 3aHATHUH, U1 CAMOCTOSTEIBHON pabOThI
CaMOCTOSITEILHOM JIOKYMEHTa
pabotsr'

YueOHbIE ayIMTOPUH JJIs TPOBEJICHUS YIECOHBIX 3aHITHIL:

690922, ITpumopckuit
Kpaii, r. BragusocTok,
octpoB Pycckuit,
MIOJTYOCTPOB
CanepHBIi, TOCETOK
Asike, 10, kopmryc L,
ayn. L 561a.
Y4eOHast ayIuTOpHS
JUIA IPOBEICHUS
3aHATUH JIEKIUOHHOI O
THUIIA, TPYIIIOBBIX U
WHJIUBHTY aIBHBIX
KOHCYJIbTalluH,
TEKYIIEro KOHTPOJIS U
[IPOMEKYTOUHOM
aTTecTalyu

[NomernieHne yKOMILIEKTOBAHO
CreUaIM3UPOBAaHHON Y4eOHOH MeOeIbIo
(mocagounsix mect — 30). Jlocka aynuropHasi.

Crnenuanmsuposannoe 110 He
Tpedyercs

[Tomemienus A caMOCTOSITENILHOM paOOTHI:

A1042 ayouropus mist | Monob6mok Lenovo C360G-i34164G500UDK — Microsoft Windows 7 Pro MAGic
CaMOCTOSITEIIEHON 115 mr.; UHTErpupOBaHHBIA CEHCOPHBIN 12.0 Pro, Jaws for Windows 15.0
paboThl CTYICHTOB quciuieit Polymedia FlipBox; Konup-npunTep- Pro, Open book 9.0, Duxbury

B coorBercTBHn ¢ 1.4.3. DI'OC




I[BETHOM ckaHep B e-mail ¢ 4 motkamu Xerox
WorkCentre 5330 (WC5330C; [ToaHOIBETHBIH
Konup-npuHTep-ckanep Xerox WorkCentre
7530 (WC7530CPS O6opynoBanue yis
WHBAJIMJIOB U JIMI] C OTPaHUYEHHBIMA
BO3MOXHOCTSIMU 3710poBbsi: Jucreit bpaiins
Focus-40 Blue — 3 mr.; Jucmmneit Bpaitns
Focus-80 Blue; Pabouas cranmus Lenovo
ThinkCentre E73z — 3 wit.; Buneo yBennuurens
ONYX Swing-Arm PC edition; Mapkep-
mukrodoH Touch Memo undposoii;
YeTpoiicTBO NOPTATUBHOE ISl YTEHUS
IJI0CKOIeYaTHBIX TekcToB PEarl;
CkaHupyIoIas ¥ YNTAIoNIas MalInHa IS
HE3PSYMX U CITa0O0BUISIINX IT0JIb30BATENCH
SARA; Ilpunrep bpaiinst Emprint SpotDot - 2
mt.; [Ipuatep bpaiing Everest - D V4; Buneo
yBemmuurenb ONY X Swing-Arm PC edition;
Buneo ysemmuutens Topaz 24”7 XL
CTAallMOHAPHBIH AMeKTpOoHHBIH; O0yuaromas
cucTeMa ATl JeTel TaKTUIIbHO-pedeBast, JI0o
JUISL JIFOZIEH ¢ OTPaHNYEHHBIMU BO3MOXHOCTSIMH
310pOBbs; ¥YBenuuurenb pyuHoii Buneo RUBY
MOPTAaTUBHBIN — 2 TIT.; DKpaH Samsung
S23C200B; Mapxkep-nukrodon Touch Memo
IU(PPOBOH.

BrailleTranslator, Dolphin Guide
(xonTpaxT Ne A238-14/2);
HewnckirounrensHele TpaBa Ha
ucnoip3oBanue [10 Microsoft
pabourx CTaHIUH ITOTBE30BaTEICH
(xonTpakT DA-261-18 ot
02.08.2018): - numeH3us HA
KJIMEHTCKYIO ONEPAOHHYTO
CUCTEMY; - JIMLEH3HS Ha MaKeT
O(HCHBIX TPOAYKTOB LI pAOOTHI C
JIOKyMEHTaMH BKJIIOUast
dopmar.docx , .xIsx , .vsd , .ptt.; -
JIMLIEH3HSA T1a IPaBO TTOAKIFOUCHHUS
I0JIb30BATENS K CEPBEPHBIM
OIIEPAIIOHHBIM CUCTEMAaM ,
ucrons3dyemsM B JIBOY : Microsoft
Windows Server 2008/2012; -
JIMLIEH3MS Ha TIPABO MOAKIIOUCHHUS K
cepBepy Microsoft Exchange Server
Enterprise; - JiuiieH3usi m1a mpaso
MOJIKIIIOYEHHS K BHYTPEHHEH
HH(POPMALIMOHHOM CHCTEME
JIOKYMEHTO000pOTa U TIOPTAIY C
BO3MOXKHOCTBIO TIOMCKA
nH(poOpMaLUK BO MHOXKECTBE
Y/IaJIEHHBIX U JIOKATbHBIX
XpaHWIIUILAX, PECypcax,
6ubmmoTexkax nHpopManuy,
BKJIIOYAsi TOPTAIbHBIC XPAHHIIHIIIA,
ucnonp3yemoit B JIBOY: Microsoft
SharePoint; - auIeH3Us Ha IPABO
MOJKITFOYEHUSI K CHCTEME
LEHTPAIN30BAHHOTO YIIPABICHUS
paboYMMU CTAHIIUSAMH,
ucnons3yemoit B JIBOY: Microsoft
System Center.

10. POHAbI OHEHOYHbLIX CPE/ICTB

CDOHI[I:I OLCHOYHBIX CPCACTB NPCACTABIICHLI B ITPHUIIOKCHHUH.

(honowl oyeHouHbIX cpedcma GKIUAOM 8 cebs. nepeueHv hopm OYeHUBAHUS,
NPUMEHSIEMbIX HA PA3IUYHBIX IMANAx OpMUposanus KOMNEmeHyull 8 Xooe
0CBOCHUSL OUCYUNTUHBL MOOYISL, WKATLY OYEHUBAHUSL KANCOOU (hOPMbL, ¢ ONUCAHUEM
UHOUKAMOPO8  OOCUINCEHUS. 0CB0EHUs OUCYUNIUHbL CONLACHO  3AA6/IEHHbIX
KOMNnemenyull, npumepuvl 3A0aHULl MeKywe20 U NPOMENCYMOUHO20 KOHMPOIA,

sakatoueHue pabomodamens va POC (OM))



MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJEPALINN
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HepequL (l)OpM OLICHUBAaHMUS, IPUMCHACMBIX HAa PA3JIUMIHBIX ITanax (l)Ole/IpOBaHI/IH KOMIIeTeH]_[I/Iﬁ B X0/J1¢ 0CBOCHHUA
ANCIUIIJINHBI / MOIYJIsA

Ne KonTpoaupyembie Kon u HauMeHOBaHuUe Pe3yabTaThl 00y4YeHust OneHo4HbIE CPeICTBA
n/n pas/iesibl / TeMbl HHANKATOPA JOCTH/KEHHSI TeKywLumii IPOMEKYTOHAST
AUCIHHUIIINHBI KOMIIETCHUHMH KOHTPOJIb aTrecrauus
1 Paznensr 1-6 1IK-3.4 Criocoben k ananmsy 3HaeT crnocoObl aHAMKM3a GONBIIMX JAHHBIX I1K-3.4 3auét (BOMpOCHI
OOMbLIMX TAHHBIX, YIIPABJICHHIO VMeET yIpaBiaTh 3TalaMH JKH3HEHHOTO UK aHanu3a | BBIITOJTHCHHE 1-12)
3TanaMH KU3HEHHOIO LIUKIIA GOIBIINX NAHHBIX MPAKTHYECKUX
aHanu3a GONBIIMX JAHHBIX, 3aaHui

Brnaneer HaBbIKamMu pa3pabOTKHM M BHEAPEHUS HOBBIX
METOJ0OB M TEXHOJOTHH HCCIIeOBaHUS OOJBIINX
JTAaHHBIX

paspa60TKe 1 BHCAPCHUIO HOBBIX
MCTOOOB U TEXHOJIOTHI
HUCCIICAOBAHUA OOJIBIINX JaHHBIX

OneHo4vHbIe cpeacrea AJisl TEKYIIEro KOHTPOJIsA

Tekymas arTecTaus CTyA€HTOB IO JUCLUIIIMHE TPOBOAUTCS B COOTBETCTBUH C JIOKATbHBIMA HOPMAaTUBHBIMY akTamu [[BOY

U SIBJIIETCS 00S13aTEIbHOM.
Texymass arrecramusi TPOBOAUTCS B (opMe KOHTPOJBHBIX MEPONPUATHA (KOHTPOJBHBIX pPabOT) MO OICHUBAHUIO

(haKTUYECKUX PE3yJIbTaTOB O0YyUYEHUS CTYJACHTOB U OCYILECTBIISETCS BEAYIIUM MPETO/IaBaTeIIeM.

OOBeKkTamMu OlleHUBaHUS BHICTYIIAIOT:

— y4yeOHasi AUCIUIIIMHA (CBOEBPEMEHHOCTh BBIMIOJHEHUS PAa3IMYHBIX BUJIOB 33/IaHU, MOCEIIAaeMOCTh BCEX BUIOB 3aHSATUM 10
aTTEeCTyeMOM JUCLUIUIUHE);

— CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHU;

— YPOBEHb OBJIaJICHHS TPAKTUUYECKUMU YMEHHUSIMHU U HaBBIKAMHM 110 BCEM BHUJIaM YueOHOH paboTHI;

— MOCEIICHNE 3aHITHI

— pe3yJIbTaThl CAMOCTOSITEIILHOM pabOTHI.

CocraBinsgeTcs: KaJeHIapHbIM MIaH KOHTPOJIbHBIX MEPONPUATHH 10 auciuiinHe. OleHKa MocenaeMoCTH, CBOCBPEMEHHOCTh
BBITIOJTHCHUST PA3JIMYHBIX BUJIOB 3aJaHUN BEAETCS Ha OCHOBE JKypHaia, KOTOPBIM BEAET MperojiaBaTellb B TEUEHHUE YUSOHOTO
cemMecTpa.



OneHka

Onucanne cxeMbl OLIEHUBAHUS

«OTanyHO»

[Toxa3zpiBaeT riry0OKOe U MPOYHOE YCBOSHHE MaTepHraa
pasnena. [TomHele, mociea0BaTenbHbIE, TPAMOTHBIE U JIOTHYECKH
u3jaraemble OTBeThl. JleMoHCcTpanus o0yJyaromuMcs 3HaHUH B
00BbeMe peKOMEH0BAHHOM U JOTIOTHUTEIbHON JIUTEPATYPHI.
VY4eOHbII MaTepran BOCIPOU3BOIAUTCS C TpeOyeMOil CTEeNeHbI0
TOYHOCTH.

«Xopouio»

Hanuyne B oTBeTE HECYIIECTBEHHBIX OMINOOK, YBEPEHHO
UCIPABIISIEMBIX TIOCIIE TONOTHUTENbHBIX U HABOISIINX
BONPOCOB. JleMoHCTpanus o0yJyaromuMcs 3HaHui B 00beMe
MPONAECHHON MPOTPAMMBI; YETKOE U3JI0KEHUE U3YUEHHOTO
MaTepuana.

«YIIOBJ'ICTBOPI/ITGHBHO»

Hanunuue HecyiiecTBeHHBIX OIUOOK B OTBETE, HE
HCITPABIISICMBIX 06y‘-IaIOH_[I/IMC$I. I[eMOHCTpaI_[I/ISI HEAOCTAaTOYHO
MOJTHBIX 3HAHUM MO MPOWIEHHON MporpamMme,
HECTPYKTYpPUPOBAHHOE, HECTPOHHOE U3II0KEHUE YUeOHOTO
MaTepuasa Ipu OTBETE.

«HeynoBineTBOpUTEIBHO»

JleMOHCTpHpYyeT HEIOHUMAaHHUE MPOOJIEMbl, HE3HAHUE TPOLIECCOB
M3y4aeMo# MpeIMETHON 00JIaCTH, OTINYAIONTUNCS HETITyOOKUM
PACKPBITUEM TCMbI; HC3HAHUECM OCHOBHBIX BOIIPOCOB TCOPHH,
Hec(OPMHUPOBAHHBIMHI HaBbIKAMU aHAJIM3a SIBJICHUHN, POIIECCOB.
JlomyckaroTces cepbe3HbIe OIMUOKU B COJIEPIKAHUN OTBETA;
HE3HAHHE COBPEMEHHOM MPOOJIEMaTUKH U3y4aeMOMi 00JIaCTH.




O].leHO‘lele cpeacrea aJist IIpOMe)KYTO‘IHOﬁ arTrecralmmmu

Koa u HamMeHOBaHMe
HHAUKATOPa JOCTHKCHUSA
KOMIIETCHIIMHA

Pe3ynbTaThl 00yyenus

IIxaJyia oeHUBAHMS IPOMEKYTOYHOMH ATTECTALUM

HeynoBjieTrBopuTeIbHO

YnoBierBopurebHO

Xopouo

OT1anynHo

ITK-3.4 CnocobeH k
aHanu3y OOJIBIINX JAHHBIX,
YIPAaBJICHHUIO dTallaMH
JKA3HEHHOT'O I[MKJIa aHaIn3a
OOJBIINX JAHHBIX,
pa3zpaboTke U BHEAPEHUIO
HOBBIX METOJIOB H
TEXHOJIOTUI MCCIIENOBaHMS
OOJIBIINX JaHHBIX

3HaeT cmocoObl aHaau3a OOJBIINX

Hesnanue 6azosoti
MEPMUHONIO2UU, OCHOBHBIX
NOHAMUIL U 3aKOHO8

3naem b6azoeyro
MEPMUHONO2UIO,
OCHOBHbIE NOHAMUSL U
3aKOHbBI Meopuu

3naem bazoeyro
MEPMUHONO2UIO,
OCHOBHbIE NOHAMUSL U
3aKOHbBI Meopuu, HO

3naem b6azo6yio
MEPMUHONOSUIO,
OCHOBHbIE NOHAMUSL U
3aKOHbBI Meopuu.

JIAHHBIX donywennl 2-3
HecyujecmeeHHble
OUUOKU.
He moocem npumensmo Ymeem npumenamo Ymeem npumenamo Yumeem npumenamo
Ymeer YIPaBIIATH 9TallaMH | OCHOGHblEe MemoOdbl OCHOBHbIE MEMOObL, HO | OCHOBHBIE MEMOObL, HO OCHOBHbIE MENOObL
JKM3HEHHOT'O IMKJIa aHalM3a OOJBLINX npu smom oonyujenvi 1- | oonywenvi 2-3 meopuu.

JaHHBIX

2 cywjecmeenHtvie
owuoKu.

Hecywecmeenmvle
ouuoKU.

Bnameer HaBbIkamMH pa3pabOTKu U
BHEJIPECHUS METONOB |
TEXHOJIOTHHA HCCIEI0BAHUS OOJIBIINX

HOBBIX

JTaHHBIX

He graoeem nasvikamu
paspabomxu u omaaoKu

Braoeem nasvixamu
paspabomxu u
OMAAOKU, HO NPU IMOM
donywenwl 1-2
cywecmeenuvle
OWUOKU.

Bnaoeem nagvikamu
npumeHeHusl
paspabomox u omiaoku,
HO OonyweHul 2-3
HecyujecmeeHHble
owuoKu.

Braoeem nasvixamu
NPUMEHEHUs.
CYNEPKOMNbIOMEPHBIX
mexHono2uil

Bonpocsl k 3a4éty

1.Monenu u moaenupoBanue. OCHOBHBIE TIOHSITHS, ONIPECIICHHS.
2. YucneHHbIe SKCIEPUMEHTHI

3. [Ipeumy1iecTBa YUCICHHBIC YIKCTIEPUMEHTHI
4. lleny YMCIEHHBIX PACUETOB, YUCICHHBIX IKCIIEPUMEHTOB M MPUHIIUIIBI TOCTPOCHUS MAaTEMaTHUECKUX MOJIENeH
5. Knaccudukaiys MaTeMaTHIECKUX MOJICIICH.
6. Knaccudukaius MmaTeMaTHuecKux MojeNieil B 3aBUCUMOCTH OT CIIOKHOCTH OOBEKTa.




7. Knaccudukanus MaTeMaTHYEeCKUX MOJIEICH B 3aBUCIMOCTH OT OfepaTopa MOJeNn

8. Kimaccudukanmst MaTeMaTHIECKUX MOJIeTIel B 3aBUCUMOCTH OT IapaMeTPOB MOJICTTH

9. Knaccudukanus MaTeMaTHYECKUX MOJIENEH B 3aBUCHMOCTH OT IIeJIell MOJISTMPOBAHUS M METO/IOB UCCIICIOBAHHUS
10. DTanbel TOCTPOCHUSI MATEMATUYECKON MOAEIN

11. O6cnenoBanmre 00BEKTa MOJICITUPOBAHUS

12. KonuenryanbHas 1 MaTeMaTU4YeCcKasi IOCTAHOBKA 3a7]a4i MOACITMPOBAHUA.

13. Meroauku npeaBapUTeIbHON IPOBEPKU KOPPEKTHOCTH MOJAEIN

14. Be16op n 060cHOBaHKE BRIOOpA METO/AA PEUICHUS 3a/1aun

15. Peanuzanusa MaTeMaTH4eCKON MOJIENH B BUJIE IIporpamMmsl uist DBM

16. I[IpoBepka aeKBaTHOCTH MOJIEIIH

17. ®opmansHOE MOATBEPKICHUE (MU 00OCHOBAHUE) aIeKBATHOCTH pa3paboTaHHON MOJIeH

18. OneHka yCTOMYUBOCTH ¥ YyBCTBUTEIBHOCTH MOJETU

19. IIpakTHyeckoe UCIOIb30BAHKUE TOCTPOCHHON MOJIENI U aHAIU3 PE3YJIHTATOB MOJACIUPOBAHMS



3akiarouenue padoroaarenst Ha ®DOC (OM)



