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XapakTepucTHKA JUCHTUIIIUHBI

I[I/ICHI/IHJII/IHa BXOIHUT B IINKIJI HpO(l)I/IJIHp}IIOHIHX JUCHHUIIIINH B KAa4CCTBC KOMIIOHCHTA
110 BBI60py U pacCMaTpuBacT OCOOCHHOCTH HCIOJIL30BaHUS ImapaJuICIIbHBIX
BBIUMCJICHUHN B COBPCMCHHBIX A3bIKAX ITPOTpaMMHUPOBAHNA.

eab AMCUUIIMHBI

[lenbto JaHHOTO Kypca SIBISIIOTCS MPUOOpPETEHUs 3HAHWUN U HABBIKOB IO OCHOBaM
napajyieIbHOr0 MPOrpaMMHUPOBAHUSL M MapauiebHOM 00pabOTKEe MaHHBIX C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX CPEJICTB.

3anaqn AUCHUIIINHBbI

3amaun  AUCHUIUIMHBL CICAYIOIMINE: H3YyUYEHHUE AaApPXUTEKTYpPbl BBIYMCIUTEIHHBIX
CUCTEM, TPUMEHSIEMBIX JUIsI MapajulelIbHbIX  BBIYUCIICHHUM, MCIOJIb30BaHUE
oubnmuorexu MPI, ucnons3oBanue si3p1ik0B C++, C#, Java .

B pesynbTaTe u3ydeHus JTaHHOW JUCITUTUTHMHBI CTYICHTHI JOKHBIL:

UMETh TIPEICTABIICHHE:

— 00 0COOEHHOCTSX Pa3paObOTKU W BHIOJHEHUS MapaJlICIbHBIX BRIYUCICHUMH;

— 0 MapajuIeIbHBIX aIrOpPUTMaXx.

3HATh:

— OCHOBHBIE MOJICITH TTapAJIICIIBHBIX KOMITBIOTEPOB;

— OCHOBBI TAPAJIJICIBHONW 00pa0OTKU JaHHBIX;

— IPOTPpaMMHBIC CPEICTBA CHHXPOHHU3AIIMY HA PA3JIMYHBIX YPOBHSIX;

— 00BEKTHO-OPUEHTUPOBAHHBIN S3bIK C++;

— 00BEKTHO-OPUECHTUPOBAHHBIN SI3bIK CH#;

— 00BEKTHO-OPUEHTHUPOBAHHBIN S3BIK Java.



YMETh:

— MPOrpaMMHpOBATh M CO3/1aBaTh MPOTPAMMHBIE MPOAYKTHI C MPUMEHEHUEM
napajijieibHBIX QJITOPUTMOB Ha $S3bIKaxX MPOTrpaMMHUPOBAHUS, MOACP>KUBAIOIINX
pacrapajuieIMBaHue, a TakXke ¢ ucroib3oBanueM TexHonoruit MPI, OpenMP, PVM
Y IPYTHX;

— COCTaBIISITh MporpamMmbl Ha si3bikax C++, C#, Java B COOTBETCTBUM C
TpeOOBAHUSIMU KaK CTPYKTYpPHOH, TaK U OOBEKTHO-OPUEHTUPOBAHHOM METOI0JIOTHI
MIPOTPaMMHUPOBAHMUS;

— MCTIOJIb30BaTh CEPBHUCHBIC BO3MOKHOCTH maketa MPICH.

MPUOOPECTH MPAKTUICCKNE HABBIKHU:

— p€aTM30BhIBATh YHCIICHHBIC aJITOPUTMBI;

— cO3/aBaTh BUPTYaJbHBIE TOIIOJIOTHH.

IIpepexkBU3UTHI
Jns w3ydeHus JaHHOW MUCIUIUIMHBI HEOOXOJMMO YCBOEHHE CICHYIOITUX
TUCHUIUIMH (¢ ykazanueM TeM): «MHdopmaruka», «AHaTUTHYECKas reoMeTpus U

JUHEHHas anredpay»

IHocTpekBU3HUTHI

3HaHUA, I[OJYYEHHbIE TIPU MU3YYCHUM JUCLUIUIMHBI "ITapannenbHbIe
BBIYMCIICHHS"  HCIONB3YIOTCA  NPU  OCBOEHUM  CIHEAYIOIIUMX  JAUCIUIUIMH:
«/lumnoMupoBaHue»

TemaTnueckuii MJIaH TUCHUILINHBI

TpynoemMKoCTs 10 BUAAM 3aHATHH, Y.
HanmenoBanue temsl [Ipaktu | JIaGopar

Jlexknuu
YECKHE | OpHBIC

CPCII | CPC

Tewma 1: Benenue. Crpoc Ha 1 3
napasuieIbHbIe KOMIBIOTEPHI.
XpOHOJIOTHSI pa3BUTHUS MAPATUICITLHOTO
POrPaMMHUPOBAHUS.

Tewma 2: TMapamtenusMm. J[Be Momenu 1 3
MPOrPaMMHUPOBAHUS: TTOCIIEAOBATEIbHAS U
napasuienbHas. [Tapannenusm gaHHBIX U
napasuienusM 3anad. [lapannensHeie
MOJICJTH IIPOTPAMMHPOBAHUSI.

Tewma 3: IlapannenbHble KOMIBIOTEPHI. 1 3
TexHHUYeckoe obecreyeHne s
yBEJNMUYEHUS ObICTpOAeHCTBUA. THIIBI
napauieIbHbIX KOMITBIOTEPOB.
Takconomusg ®nunna. CnocoOsl cO3MaHUA
HOBOI TAaKCOHOMHUH.

Tema 4: Onenka 3¢ (hekTuBHOCTH 1 3
NapajuIeIbHOTO MPOrPaMMHUPOBAHUS.
3akoH Ampaia, 3akoH 'ycradcona.

Tema 5: Ilponieccsl CHHXpOHU3ALMH. 1 3
CUHXpOHHU3AIMS HA allllapaTHOM YPOBHE.
CuHXpoHU3a1us A3bIKa




nporpammupoBanust. CHHXPOHHU3AIHS
nepeaayd COOOIMICHUN.

Tema 6: IlapamienbHble aNrOpUTMBI.
Pa3paboTka napamiensHOro aaropuTMa.
Jexomnosunus. [IpoektupoBanue
KOMMYHUKaIMA. YKpPYIMHEHUE.

Tema 7: [ltanupoBaHME BBIYUCICHUM.

Tema 8: AIropUTMBI COPTUPOBOK.

Tewma 9: PacnapainenrBanye YMCICHHBIX
METOIOB: PEIICHHE CUCTEM JIMHEHHBIX
anreOpandecKux ypaBHEHUH, IPSIMbIE U
UTEPAIIMOHHBIC METOJIBL.

Tewma 10: [Tapamiensnoe
POTPaMMHUPOBaHUE.

Tema 11: [ToToku u 06paboTKa JTaHHBIX.

Tema 12: [1apanienbHble SA3bIKUA
nporpammupoBanus: HPF u paciupenue
s3p1k0B C++, Fortran 90.

Tema 13: Co3nanue u 10CTYI K
pacpeielIeHHbIM JaHHBIM C
ucnoibszoBanueM PVM, MPI, OpenMP.

Tema 14: [Ipunoxenue napajuieabHbIX
QITOPUTMOB K PEIIEHUIO HayYHBIX 3a/1a4.

Tema 15: O6paboTka uzoOpakeHust. TUMbI
00paboTKH U300paKEHUS: HA HIDKHEM,
CpeIHEM U BEpXHEM YPOBHSX.
IIpeobpaszosanue Fourier u Fourier
QIITOPUTMBI.

Tewma 16: [Tapamiensnoe
POrpaMMHUPOBAHHUE.

Tewma 17: Co3ganue nporpaMMHBIX KOJIOB
JUTSI TIapalljIeNIbHbIX alrOPUTMOB C
WCTIOJIb30BAHUEM PACIIHPEHUS S3bIKA
C++.

Tema 18: Pemienue 3a1au ¢ npuMeHEeHUEM
CHUHXPOHM3AIIUHU S3bIKa
IPOrpaMMHUPOBAHUS:
0710KH/paz0IOKUPOBKU; KPUTHUECKAs
cekIsi; cemadopsl.

Tewma 19: Co3zganue nporpamMm moj
LINUX ¢ ucrons30BaHHEM MMOTOKOB.

Tema 20: [IporpamMmmupoBaHue nepeaayn
coobOmmenuii (MPI).

Tema 21: Pabora va PVM. Co3nanne
MOTOKOB U MapaiesnbHas 00paboTka
naHHbeiXx B PVM.

HUTOI'O:

15

30

45

45




Ilepeyenb 12a00paATOPHBIX 3aHATHH

1. Tema 16: ITapamienbHOE TPOTPAMMUPOBAHUE.

2. Tema 17: Co3naHue NpoOrpaMMHBIX KOJOB ISl MapajlieIbHBIX aJITOPUTMOB C
UCIIOJIb30BAaHUEM paciIupeHus si3bika C++.

3. Tema 18: Pemenue 3amady ¢ MNPUMEHEHUEM CHHXPOHHU3ALMH  S3bIKa
IPOrpaMMHUPOBaHUS: OJTOKK/Pa30JI0KUPOBKHU; KPUTHYECKAs CEKIIHS; ceMadOpBhl.

4. Tema 19: Coznanue nporpamm noa LINUX ¢ ncnosb3oBaHreM MOTOKOB.

5. Tema 20: I[IporpammupoBanue rmepenauun coodmeruit (MPI).

6. Tema 21: Pabora ma PVM. Co3nmanne TOTOKOB W TapajjieibHas 00paboTka
naHHbIX B PVM.

TemaTnka KypcoBbIX POEKTOB (pPadoT)
1. Beiuucienue uHTErpana METOAOM Tpaneluuid ¢ UCIOJIb30BaHUEM 10/133/1a4.
2. BrluncneHnue uHTErpaza METO0M TPaIlelUi ¢ UCIIOJIB30BAHUEM IIPOLIECCOB.
3. Beruncnenue uHTerpaiza METo10M Tpanemuii ¢ ucrnoias3oBanueM MPI.
4. Berunucnenue uncna Pi merogom MonTe-Kapio ¢ ucnonb3oBanuem MPI.
5. [TapajuienpbHOE YMHOKEHUE MATPHULIBI HA BEKTOP MPU Pa3JECICHUH TaHHBIX 110
CTpOKaM.
6. [TapamienpHOE YMHOXKXEHUE MATPHULIBI HA BEKTOP MPHU Pa3JeICHUH TaHHBIX 110
CTOJIOLIAM.
7. IlapaiienpHOE YMHOKEHUE MAaTPULIBI HA BEKTOP MPH PaA3IEIICHUH TAHHBIX 10
0JIOKaM.
8. [lapannenbHOE€ YMHOKEHHE MAaTPHULbI HA BEKTOP MPU Pa3JIeICHUN TaHHBIX Ha
TOITOJIOTUH “KOJIBLIO .
9. ITapayutenpHOE YMHOKEHUE MATPHUILIBI HA MATPHUILLY [TPU PA3JICIECHUN TaHHBIX 110
CTpOKaM.
10. ITapasmenbHOE YMHOKEHHE MATPULIBI HA MATPULLY IPH Pa3elI€HUH JaHHbIX 110
CTOJIOLIAM.
11. ITapaymenbHOE YMHOKEHHE MATPULIBI HA MATPULLY IPH Pa3IeiI€HUH JaHHBIX 110
OJ10KaM.
12. ITapaynenbHOE€ YMHOKEHHE MATPULIBI HA MAaTPULLY IPH Pa3JIEICHUH JAHHBIX HA
TOIOJIOTUHU “KOJIBLIO”.
13. TapannenbHOE YMHOXKEHHE CUCTEM JIMHEHHBIX aareOpandecKux ypaBHEHUN
MetonoM ['aycca.
14. TlapannenbHOE€ YMHOXKEHHE CHCTEM JIMHEHHBIX alreOpanyecKux YypaBHEHUU
METOZOM 3anaens.

Tembl KOHTPOJIBbHBIX 3aganuil st CPC
1. Tema 16: [TapamienbHOE TPOTrPAMMUPOBAHUE.
2. Tema 17: Co3ganue mporpaMMHBIX KOJOB JUIsl MapajUIeNbHBIX aJITOPUTMOB C
MCIIOJIb30BAaHUEM paciupeHus s3bika C++.
3. Tema 18: Pemenue 3amady ¢ NPUMEHEHUEM CHHXPOHHU3AIMU  A3bIKA
MIPOTPaMMUPOBAHUS: OJIOKH/Pa30IOKUPOBKH; KPUTHUECKAs CEKIINSI; ceMadOphI.
4. Tema 19: Coznanue nporpamm noa LINUX ¢ ncnonb3oBaHreM NOTOKOB.



5. Tema 20: I[IporpammupoBanue rnepenaun coodmenuit (MPI).
6. Tema 21: Padora ma PVM. Coznanue MOTOKOB M MapajijieibHas 00paboTka
na"ubix B PVM.

KpuTtepun onieHKH 3HAHMI CTYIEHTOB

9K33M€H3HI/IOHH3H

OLICHKA

I10

MUCIUAILIINHE

OIIPCACIIACTCA

KakK

cymma

MaKCHUMAaJIbHBIX IMOKa3aTeJIe yCIeBaeMOCTH IO PyOESKHBIM KOHTPOJIsIM (110 60%) u
UTOroBoM arrectanuu (sk3ameH) (10 40%) u cocrapiser 3HaueHue 10 100%.

I'paduk BBINOJHEHHUS M CAAYH 3aJaHUH M0 TUCHUILIUHE

IIponomxure
Bn eJb U conepkanue | Pekomennyemas dopma Cpok
KOHTﬁinﬂ : 3an;;é; nHTepéiipa JIPHOCTD KOH£;0HH C;ZHH baser
BBITIOJTHECHHSI

JIaboparop | Tema 16: [1,2] 5 yac. Texymwmit  |2-51 7
Has pabora| [TapamnensHoe HeJIeIs
Nol MPOTPaMMHUPOBAHUE.
Jlaboparop | Tema 17: Co3nanue [1,2] 5 yac. Texkymmii  |4-5 7
Has paboTa| MPOrpaMMHBIX KOJIOB HeJes
Ne2 JUISL TapaJlIesIbHbIX

QITOPUTMOB C

UCIIOJIb30BaHHEM

pacuIupeHus s3bIKa

C++.
Jlaboparop | Tema 18: Pemenue [1,2] 5 yac. Texkymmii  |6-51 7
Has pa0oTa| 33/1a4 C MPUMEHEHUEM HeJens
Ne3 CUHXPOHU3ALNH

SI3BIKA

POrpaMMHUPOBAHHUS

0J10K1/paz0I0KUPOBK

U; KpUTHYECKas

CeKIMs; ceMadopsbl.
TecroBblil |3akperuieHue [1,2] 1 PyGexHbIil | 7-5 9
orpoc TEOPETHYECKUX 3HAHHUI KOHTaKTHBIX HeJes

U TIPAKTUIECKUX 94acoB

HaBBIKOB
Jlaboparop | Tema 19: Coznanue [1,2] 5 yac. Texkymmii  |9-s 7
Has paboTa| mporpamMmM oA HeJens
Ne4 LINUX ¢

UCIIOJTb30BaHNEM

IOTOKOB.
JlaGoparop | Tema 20: [1,2] 5 yac. Texymmit  |11- 7
Has pabora| [IporpaMMmupoBanue Henes
No5 nepeaayd CooOIeHnn

(MPI).
Jlabopatop | Tema 21: Paborana  |[1,2] 5 yac. Texymuit  |[13-5 7
Has pabota| PVM. Co3nanue HeJens
Ne6 MOTOKOB U

napajuJiesibHas




00paboTKa JaHHBIX B

PVM.
TecroBbiii |3akperuieHne [1,2] 1 Pybexubrit |14-s 9
orpoc TEOPETUIECCKUX 3HAHUN KOHTaKTHBIX HeIens

U TIPAKTUYECKUX 4acoB

HaBBIKOB
KII ITpoBepka ycBoeHUS Bech nepeuenn 2 Hroroseiii |B mepuon |40

MaTepuana OCHOBHOM 1 KOHTAKTHBI ceccuu

JVCIIATUTHHEI JOTIOJTHUTEILHOM | X 4acoB

JUTEPaTyphl

Htoro 100

IHonuTHKa ¥ pouexypsbl

HpI/I HN3YyUYCHUUN JUCIHUITIIINHBI «HapaJ'IJICJ'II)HLIC BBIYUCJIICHUA» IIPOITY CO6J'II-OI[3TL

CICOYIOIIMC IIpaBUJjIa:
1 He OIla3abIBAaThb HA 3aHATHA.

2 He mpomyckaTh 3aHSATHS 0€3 YBOKUTEIBHON MPUYMHBI, B Ciydae OOJIE3HH

Impomry nmpeaCcTaBuTh CIIPaBKy, B APYIrUX CIIydadXx — O6’I>HCHI/ITGHI>HYI-O 3aIIUCKY.
3 B o0s3aHHOCTH CTYACHTA BXOIUT ITOCCHICHUC BCCX BUI0OB 3aHSTHUI.

4 CormnacHo KalleHJapHOMY Tpaduky ydeOHOro Impoiiecca caaBaTh BCE BUJbI

KOHTPOJISI.

5 IlpomnyuieHHble NMPAaKTHYECKHME W JAO0OpPATOpPHBIE 3aHATHS OTpadaThIBaTh B

YKa3aHHOC IIPCIIoaaBaTCICM BPCM:L.
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400 c.

Cnucok J10MoJTHUTEIBLHOM JIUTEPATYPhI
1. Harry Gordan and Gita Alaghband, (2003) Fundamentals of parallel processing.
Published by Pearson Education Inc. ISBN: 0-13901158-7.
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