degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TEXHOJI0T Uil

II.A. ®opm

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: [MapannenbHbIe BEIYUCICHUS

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SICPHBIX TPOLIECCOB M TEXHOJIOTHI
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
kadenpa nHOOPMATUKH U BBIYUCITUTEIBHBIX CETEH

Kypc: 4

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXYTOUHOH arTectauuu: 8 (BeceHHUN) - nuddhepeHunpoBaHHbIil 3a4eT

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 0 gac.
cemuHapsl: 0 yac.
nabopaTopHble 3aHATHUS: 45 yac.

CamocrositensHas padora: 45 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonmnuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 2

[Iporpammy cocrasuin: C.B. IomnsikoB, -p ¢hu3.-MaT. HayK, CTapIINK HAyYHBIH COTPYIHUK, Ipodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl HHPOPMATUKH U BEIMUCIUTENbHBIX ceTeil 20.03.2020



AHHOTANMA

Henpio ocBoenust nucuuiuinabl «llapannensHble BBIYUCICHUS» ABISETCS 3HAKOMCTBO C MapajuUIeTbHBIMHU U
paclnpeieieHHbIMU  BBIYUCICHUSIMU,  PA3JIMYHBIMU  KJIacCaMU  BBICOKOIIPOM3BOAMTEIBHBIX  CHUCTEM,
MIPUHIUIIAME peau3allii MapajijIeIbHbIX aliTOPUTMOB U HCIOJIB3YEeMBbIMA MOJESIMU TIPOTPaMMUPOBAHMUS, a
TaKXe TMOJyYCHUE HABBIKOB MPAKTUYECKOTO HMCIOJb30BAHUSI COOTBETCTBYIOIIMX TEXHOJOTHU M CUCTEM MpH
pellleHU TPUKIAJHBIX 33a1a4. B mporecce oOydeHUs CTYACHTBHI 3HAKOMATCS CO CICAYIOUIMMH pasieiiaMu
JUCLHAIUINHBIL:

BBCI[GHI/IG B IapaJUICIIbHBIC BBIYUCIICHUSA.

MaremaTuueckoe MOACIIMPOBAHHUC U IAPAJIJICIIbHBIC BEIYUCIICHUS.
HapaJ'IJ'IeJIBHBIe AJITOPUTMBI PCIICHUA FHHep6OHI/I‘leCKI/IX ypaBHeHPIfI.
HapaJ'IJ'IeJIBHBIe AJITOPUTMBI PCILICHUA Hapa6OJ'H/I‘l€CKI/IX ypaBHCHHﬁ.
HapaJ'IJ'IeJIBHBIe AJITOPUTMBI PCIICHUA SJUTUITUYICCKUX ypaBHeHI/Iﬁ

1. leau u 3apauun

eap AUCUMNIMHBI

- o0y4eHue CTyIEHTOB TEOPHHM W MPAKTMYECKMM HaBBIKAM IapajuIeIbHOTO NPOrpaMMHUPOBAHUS U
pemieHus] (QyHAaMEHTAIBHBIX M MPHUKJIAIHBIX 33Jad HAYKH W TEXHUKH C IOMOIIBIO COBPEMEHHBIX
CYIEPKOMIIBIOTEPHBIX CUCTEM.

3agauu AU CHUILIHHBI

- (popmupoBaHue 6a30BBIX 3HAHUH B 00JACTH TEOPUH U NMPAKTUKHU MAPaUIEIbHOTO IPOTrPaMMHUPOBaHUS
JUISI COBPEMEHHBIX KOMIIBIOTEPHBIX H CYIIEPKOMITBIOTEPHBIX CUCTEM;

- o6yquHe CTYACHTOB IIPUHIHUIIAM CO3AaHU MapPAJUICIIbHBIX aJITOPUTMOB U IIPOrpaMm JI000ro YPOBHHA
CJIO)KHOCTH, OPUCHTHUPOBAHHBIX HA HAYYHO-TEXHUYCCKUEC IIPUTTOKCHUA

- IPaKTUYECKOE IPUMEHEHHUE CTYACHTAaMHU IIOJIY4YEHHBIX 3HAHUM INpU BBHINOJHEHUM KYPCOBBIX U
BBIITYCKHBIX pabOT Ha CTEIIEHb MarkucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
OTIK-2 Crioco6eH HCTob30BaTh COBpeMeHHbIe |00IacTH (cdepe) IpopecCHOHAIBHON JETeIbHOCTH
WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
IPOrpaMMHBIE CPEACTBA [IPU PEIICHUH 33/1ad  |MareMaTHYeCKUEe METOAbl M NPUKIATHOE IMPOTrpaMMHOE
npo(eCcCUOHAIBHOMI eSTeNbHOCTH, coONonast |o0ecrieueHre  [uis  pelIeHus  HayyHbIX  3a7a4 B
TpeboBaHMs NH(POPMALIMOHHOH 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH

3. IlepeyeHb MVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HaTh:
[J  oOIIyro MOCTaHOBKY MPOOJEM KOMIIBIOTEPHOTO MOJAEIHPOBAHUS B Pa3IMYHBIX O0JACTAX HAYKH H
TEXHUKU;
[l cTpyKTypy H IOCIEI0BATEIbHOCTh BBIYUCIUTEIBHOIO IKCIIEPUMEHTA;
[J OCHOBBI TEOPUHU IIAPAJIEIILHOIO IPOIPaMMUPOBAHUS U CYNIEPKOMIIBIOTEPHBIX BBIUUCIICHU;
[] COBpEMEHHBIE TEHICHIIUHU Pa3BUTHS KOMIBIOTEPHBIX U CYNIEPKOMITBIOTEPHBIX apXUTEKTYP;
[J coBpeMeHHBIE IOAX0/bl K MHOTOIIOTOYHOMY IIPOIPaMMUPOBAHUIO;
[l coBpeMEHHBIE NOAXOABI K TPOrPAMMHUPOBAHHUIO PACTIPENETEHHBIX BEIYNCIICHH;
[]  coBpeMeHHbIC MOAXOAbI K pa3paboTKe OONBLIMX MPOrpaMM U KOMILJIEKCOB JUIS BBIYMCIUTEIbHBIX
CHCTEM C TUOPUIHOM apXUTEKTYPOii;
[l coBpeMEeHHbIC MapajiebHbIe METObI PEIICHHS 3a1a4 JINHEWHON anreOpsl 1 YUCIEHHOTO aHaJN3a.
YMETb:



[0 addexTuBHO UCTIONB30BATh HA TMPAKTUKE TEOPETHUSCKIE KOMIIOHSHTHI Kypca: MOHSTHS, CYKICHUS,
YMO3aKJIIOY€HUA, 3aKOHBI, TEHICHIINN;
[0  mpeacTaBisTh MAaHOPaMy YHHUBEPCAIBHBIX METOIOB W QJITOPUTMOB B OOJIACTH TapalIeNIbHBIX
BBIYHCIICHUIA;
O paboraTh Ha COBPEMEHHOM KOMIIBIOTEPHOM OOOpY/IOBaHWH, YIIPABISIEMOM Pa3IHYHBIMU
OTIepAIlMOHHBIMU CUCTEMaMH;
[J abcTparupoBaThCs OT HECYIIECTBEHHBIX BIUSHUI MPOrPaMMHON CpeJlbl M CO3/1aBaTh MEPEHOCUMBIE
napajiebHbIe TIPUITOKEHUS;
[J IUIaHUPOBATh ONTHUMAIBHOE MPOBEICHUE BBIYUCIHUTEIHLHOTO DKCIIEPUMEHTA Ha KOMIBIOTEPHBIX U
CYTIEpKOMITBIOTEPHBIX CHCTEMAaX.

BIIaJICTh:
[] MaTeMaTn4ecKuM MOJEIHPOBAHINEM HAYYHO-TEXHHUUECKHUX 3a]1au;
O IJIAHUPOBAHUEM, ITOCTAHOBKOW, peanm3anueid u 00pabOTKOW pe3ylIbTaTOB BBIYHUCIHTEIHLHOTO
JKCIIEPUMEHTA;
[J HaBBIKAMH CaMOCTOATEIHHOW PabOTHl Ha COBPEMEHHOM KOMIBIOTEPHOM H CYIEPKOMITHIOTEPHOM
000pyIOBaHUH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 BBenenue B napassienbHble BEIYUCICHHUS. 6 6
) Marematudyeckoe  MOAEIMPOBAaHHE | 6 6
napajuieibHbIC BBIYUCICHHUS.
3 [lapamienbHple  anrOpUTMBl  PELICHUS 6 6
THIIEPOOINYECKUX yPaBHEHUI.
4 [TapannenbHble  QJITOPUTMBI  PELICHUS 6 6
MPOCTPAHCTBEHHO OHOMEPHBIX 3a]1ay.
5 [lapamienbHple  anrOpUTMBl  PELICHUS 6 6
CIIEKTPAJIbHBIX U IKCTPEMAJIBHBIX 33/1a4.
6 [MTapannensHble ITOPUTMBI  PEIICHHA 3 3
SIUTMIITUYECKUX YPaBHEHUH.
7 [IpuHUMOBL pa3paboOTKK mNapaieNbHbBIX 7 7
AJITOPUTMOB U TIPOTPaMM.
Htoro vyacos 45 45
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)

1. BBenenue B napaJuyICJIbHbIC BbIYHCIICHUA.



VYeTpoiicTBO  OOBIKHOBEHHOTO — KOMITbIOTEpa.  MeTOibl  TOBBINICHUS — MPOU3BOAUTEIBLHOCTH
koMmIiptoTepa. [lapasnnenbHas o6paboTka gaHHBIX (TIpuMep). MHOTONPOIIECCOPHBIE BHIYNCITUTENBHBIC
cHCTeMbl U uX npuMeHenue. [Ipodaemsr ucnonp3oBannss MBC. HapamuBanue anmapaTHBIX CPEICTB
— ucropuueckuit nmpumep. Iapannenshnas o6paboTka JaHHBIX Kak 3QQEKTUBHBIN METO]I MOBBIIICHUS
MPOM3BOIUTEIBHOCTH  BBIYMCIHUTENFHBIX ~ CHCTEM. ATINapaTHble PEUICHUS, HCIOJB3YOIIHe
napajiesu3M.  YBEIMUYCHHE HHTEJUICKTYyaJbHOCTH  aNMapaTHO-NpOrpaMMHON  cpeabl.OeHka
peambHOl TPOW3BOAMTEILHOCTH BBIYUCIUTEIBHON CHUCTEMBL. YCKOpPeHHE H I(PPEKTUBHOCTH
WCIIONIb30BaHMs MapaJlIeIbHON BBIUMCIUTENbHON cucTeMbl. 3akoHbl Ampaana. [lpumepsl. Brnusuue
ApXUTEKTYypBbl BBIYHCIUTENBHON cucTeMbl Ha 3(dekTHBHOCTD perneHus 3agaun. Kiaccupukanms
APXUTEKTYp BBIYUCIUTENbHBIX cHCTEeM. OCOOCHHOCTH COBPEMEHHBIX BBIYHUCIUTEIBHBIX CHCTEM.
I'mOpuIHbIE aPXUTEKTYPHL.

2. MaremaTudeckoe MOACIINPOBAHUC U MAPAJIJICIbHBIC BEIYUCIICHU.

BeruncinrensHas U NpUKIagHas MareMaThka. MeToJoJoruss MaTeMaTH4eCKoro MOJECIHPOBAHUS U
napaJijieJIbHble BBIYMCICHUS. 3a1auu, TpeOyroIue NMPUMEHEeHNS apaJuIeIbHBIX BRIYUCICHUH. JTarbl
BBIUMCIIUTEIBHOTO AKCIEPUMEHTA NPUMEHHUTEIBHO K 33/auaM MareMarudeckoil (usuku. Pemenue
anrebpanueckux ypaBHeHuit. Pemmenue OJ1Y.

3. [TapasiesnbHbIE aJITOPUTMBI PEIICHHUS THIEPOOTNYECKUX YPaBHEHHH.

[locraHnoBka HavdalbHO-KpPAeBOM 3adauyM Uil ypaBHEHHs mepeHoca. PasHocTHbie cxembl. OOmmii
ciydail. MHOromMepHOe ypaBHEHHE TNiepeHoca. YpaBHEHHE KoneOaHuil cTpyHbl. OOmmii ciydaii.
MHoromepHoe ypaBHEHHE THIIEPOOITNYECKOTO THIIA.

4. Hapannenbﬂme AJITOPUTMBI pCIICHUA ITPOCTPAHCTBCHHO OJHOMCPHBIX 3a1a4.

[MocTanoBkM KpaeBbIX 3a1a4. ba3oBelil uncieHHbId anroputM. CrucTemMa anredpandecknx ypaBHEHHH
U CKaJISIPHBIE AITOPUTMBI MPOTOHKH. [lapaiienbHblii anropuT™M pelieHus aireOpandecKoil 3agaduu.
Cnenctus 1 060011CHNS.

5. IlapanenbHble aIrOPUTMbI PEILIEHUS CIIEKTPAJIbHBIX U AKCTPEMAaJIbHBIX 3a/1a.

JluneiiHble creKTpalbHBIE 3aJa4d B KOHEYHOMEPHBIX HpocTpaHcTBax. OOOOLICHHBIE JIHHEHHbIE
CHEKTpPaJIBHBIE 33Jadd B KOHEYHOMEPHBIX IpOCTpaHCTBaX. HenuHEHHBIE IO CHEKTPaIbHOMY
napamerpy 3amadd. CHekTpasibHble 3a7aud B OECKOHEYHOMEPHBIX HPOCTpaHCTBax. llocTaHOBKH
3agaud. YWCIEHHBIE METOABl PEUICHHS M WX MapajuleibHble peann3auuu. O000meHne MeTtoxaa
ouceknuu. Meton kpuBsix [leano. Meron Monte-Kaprio.

6. IlapanenbHble aIrOPUTMbI PEILIEHUS UIMITHYECKUX YPaBHEHUH.

[locTaHoBka MOJIENBbHOM KpaeBod 3amaun. UWCIIEHHBIH anropuTM Ha 0a3e MeTola KOHEYHBIX
paszHocrel. [IpsiMbie METONBI pelIeHNs TUHEHHON anreOpandeckoil 3aqauu. MTepalliOHHBIE METOTbI
peleHus TMHEHHON anreOpandeckoid 3a1aun. [locTaHoBKa MOJENIEHOM KpaeBoi 3afaun. UncieHHbIe
AITOPUTMBI U WX TApaJUISNbHBIE peanu3anui. MeTombl penieHns KBa3WIMHEHHON anredpandecKoi
3aJ1a4uu.

7. IlpuHIunsl pa3paboTKy MapauIeNbHbIX AITOPUTMOB U IPOTPAMM.

[TapannenbHble BBIUKCIEHHS KaK B3aMMOACHMCTBHE IOCIENOBAaTEIBHBIX MPOLECCOB. Bumasl
napaienu3ma. [lpumepsl. YckopeHue U dPQPEKTHBHOCTh MapailIebHBIX aNropuTMOB. [Ipumeps
OLIGHKU YCKOpeHHs M 3(PQPEKTHUBHOCTH MHapajuieIbHBIX ajJropuTMoB. OpraHuzainus HapajielbHBIX
npoueccoB. Co3aHne HECKOJIIBKUX MOCIEN0BaTeNIbHBIX HpoueccoB. OCHOBHBIE CIIOCOOBI 0OMeHa
JaHHBIMM MeXny HuMU. CHHXpoHHM3alus paboThl MocieqoBaTeNbHBIX mpoueccoB. OOmue
paszgensieMble pecypchl U METOAbl MX COBMECTHOIO HCIOJIb30BaHMs. SI3bIkM M cpencTBa
napajuleibHOTO MporpammupoBanus. OOmye HapaBIeHUs Pa3pabOTKU MapajuledbHBIX MPOrpamMM.
[MTapannenbHbIH aJITOPUTM U CTPYKTypa mporpaMmbl. Kanaiel cBsi3u u Tomnonoruu ooMeHoB. OOmas
namsaTh. BBon-BeiBox maHHBIX. KoMmumsanus u 3amyck nporpamMm. OTiagka U IPOTOKOJIMPOBAHHE.
[IpoGnembl 6aTaHCHPOBKH 3arpy3KH.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa

1. BeruncnurenpHas MaTeMaTHka U cTpykTypa aaroputMoB [Tekct] : 10 gexiuit o ToM, modemMy TPYIHO
pelaTh 3a1a4d Ha BEIYUCIUTENIBHBIX CUCTEMAaX MMapaJljieIbHOW apXUTEKTYPHI U UTO HAa/I0 3HATh
JOIOJIHUTEIBHO, YTOOBI YCIIELIHO IIPEO0/I0JIeBaTh 3TH TPYAHOCTH : yueOHUK a7 By30B / B. B. BoeBoann
; Mock. roc. yH-T uMm. M. B. JlomoHocoBa .— 2-¢ u3z., crepeotun. — M. : U3a-Bo Mock. yu-ta, 2010
— 168 c.

2. Teopus ¥ MpaKTHKA MapauIeIbHBIX BhruucieHuit [ Tekct] : yue6. mocodue amns By3os / B. I1. I'eprens
.— M. : Untepner-Yuusepcuretr Uudopm. Texnonoruit : BUHOM. Jla6. 3nanwuii, 2007 .— 423 c.

3. Texnonmoruu napauiensHoro nporpammupoBanus MPI u OpenMP [Teker] : yue6. mocodue st
By30B / A. C. AHTOHOB ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— M. : U3a-Bo Mock. yH-Ta, 2012
— 344 c.

®onp auTeparypsl Kadeaps

4. B.A. Escturnees. [Ipumenenue teopuu rpagos B nporpammupoBanuu. [lox pen. A.Il. Epmoga. -
M.: Hayka, [1aBHas pegakiusi pu3nKo-MaTeMaTHIeCKOW TuTepatypsl, 1985.

5. Jx. Oprera. BBeaeHnue B nmapajuiesibHbIe 1 BEKTOPHBIE METOBI PELICHUS JIMHEHHBIX cucTeM. Ilep. ¢
aHm. - M.: Mup, 1991.

6. A.H. KonosaiioB. BBesieHue B BEIMUCIUTEIHHBIC METOBI TMHEWHOH anredpbl. HoBocubupck, BO
"Hayka", Cubupckas uznareiabckas pupma, 1993.

7. Y. Cruenc. UNIX: B3aumoneiictBue nponeccos. - Cno.: [Tutep, 2002.

8. I.P. Ounproc. OCHOBBI MHOTOITIOTOYHOTO, MAPAJIIENBHOTO U PACIIPEIEICHHOTO IPOTPaMMHUPOBaHUSI.
- M., Banbsamc, 2003.

9. A.B. bopeckos, A.A. XapiamoB. OcHoBbl paboTh ¢ TexHonorueit CUDA. - M.: JIMK TIlpecc, 2010.
10. k. Cangepc, 2. Kaunpot. Texnonorus CUDA B npuMepax: BBeleHHE B TPOrPaMMHPOBAHNE
rpaduueckux npomeccopos. - M.: IMK Ilpecc, 2011.

JlononHuTEIbHAS IUTEPATypa
®onp nuTeparypsl Kadeaps

Ian Foster. Designing and Building Parallel Programs. Addison-Wesley, 1995.

M.B. SIxo60oBckuii. Pactipenenennsie cuctemsl u cetu. - M.: MI'TY "CTAHKHWH", 2000.

Yu. Saad. Iterative Methods for Sparse Linear Systems. - Second edition with corrections, 2000.
A.O. Jlanue. Kak mocTpouTs M HCIIONB30BaTh CymepkoMITbioTep. - M.: becrcemrep, 2003. - 240 c.
Dongarra J., Foster I., Fox J., et al. Sourcebook of Parallel Computing. San Francisco (CA, USA):
Elsevier Science, 2003.

6. M.B. Slko6oBckuit, E.1O. KynbkoBa. Pemenne 3a1a4 Ha MHOTOTIPOIIECCOPHBIX BBIYUCIUTEIHHBIX
cucTemax ¢ pasznensemoit namsateto. - M.: CTAHKIWH, 2004.

7. Bn.B. BoeBoaun, C.A. XKymatuii. BeruncnurenabHoe 10 U KiacTepHble cucTeMsl. - M.: U3a-Bo
MIY, 2007.

kW=

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://www.parallel.ru - uadpopMaIMOHHO-aHATTUTHYECKUH IIEHTP IO NMapauIeIbHBIM BHIYHCICHHSM.
2. http://www.citforum.ru — cepsep HHPOPMAITIOHHBIX TEXHOJIOTHH.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha nabopaTopHbIX 3aHATHSIX U BO BpeMs CAMOCTOATEIBHOM paboThl yHaliiecst HCIoIb3YI0T
MHoOTOsiIepHbIe KoMITbroTepbl o ynpasineHuem OC Linux, kommuistopet ANSI GNU C/C++, cpeny
BU3yalibHOTO TiporpamMMupoBanust Qt Designer.

B mponecce camocTosTensHON padoThl 00yYaromuecss IMEIOT YIaJIeHHbIH JocTyn yepe3 MHTepHeT K
pecypcam yueOHOTo KilacTepa.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_IyJ'lﬂ)

JIist ycIiemHoro OcBOEHHs Kypca, IOMHUMO IIOCELICHUs Ja0OpaTOPHBIX 3aHSATHH, OT CTYACHTOB
TpebyeTrcsi caMoCTosITeNbHas paboTa B 00beMe HE MEHEe YeM Te Yachl, KOTOPBIE YKa3aHbI IS KaKIO0To
paznena nporpaMmbl. CaMOCTOSITEIbHBIC 3aHSATHS BKIIIOYAIOT B CeOs TaKke MMOBTOPEHHE Marepuaia
1a0OpaTOpHBIX 3aHATHH M TOATOTOBKY K nuddepeHnmpoBaHHOMY 3adeTy. B kadectBe (opmbl
KOHTPOJISI TIPOM3BOJUTCSI WHIMBHIyaJbHAs MPOBEPKa JBEHAALATH JaOOPAaTOPHBIX 3aaHHW, a TaKKe
BBIITOJTHEHUSI OJIHOTO KOHTPOJIBHOTO 33JaHusl TIOBBIIICHHON CIOXKHOCTH. CTyAEHTBI, YCIICIIHO
npouresmue Bce (GOpMbI MPOMEKYTOUHOTO KOHTPOJIS, JOMYCKAIOTCS K caade auddepeHnupoBaHHOro
3aueTa Mo JAUCIHIUINHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SCPHBIX TPOLIECCOB M TEXHOIOTHI
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kadenpa HHOOPMATUKH U BBIYUCITUTEIBHBIX CETEH

Kypc: 4

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 8 (BeceHHul) - nuddhepeHunpoBaHHbIi 3a4eT

Pa3zpatGoTunk: C.B. [lomsxoB, a-p ¢pu3.-Mat. HayK, CTapLIMi HAYYHBIH COTPYIHUK, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) NpodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
IPOrpaMMHBIE CPEACTBA [IPU PEIICHUHN 331a4  |MaTeMaTHYeCKHe METOAbl M NPUKIATHOE IPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  PEHIeHWs  HAay4yHbIX  33aJa4 B
TpeboBanua HHPOPMALMOHHOMN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH
B pesynbrare uzydenus quctuiuinHbl «llapanienbHbie BBIMUCICHUSD 00YYarONIHICs TOJKEH:

3HATh:
[]  oOmyro MOCTaHOBKY HpoOJieM KOMITBIOTEPHOTO MOAEIMPOBAHMSA B PA3IUYHBIX O0NACTAX HAyKU U
TEXHUKU;

CTPYKTYPY U IIOCIIEI0BATEILHOCTD BBIYUCIUTEIBHOIO IKCIIEPUMEHTA;

OCHOBBI TEOPUH NAPATUIETBHOIO MPOrPAMMHPOBAHUS U CYIIEPKOMIIBIOTEPHBIX BEIYHCIICHUM;

COBpPEMEHHbIE TEHIECHIIUY Pa3BUTHsI KOMIIBIOTEPHBIX U CYIIEPKOMIIBIOTEPHBIX apXUTEKTYP;

COBPEMEHHBIE MMOAXO0AB!I K MHOTOIIOTOYHOMY ITPOTPAMMUPOBAHUIO;

[J coBpeMEHHBbIE IOAXOAbI K IPOIrPaMMUPOBAHUIO PacIIpeleIEHHBIX BbIYUCICHUMN;

[J  COBpEMEHHBIE MOAXOABl K pa3padoTke OONBLIMX MPOrpaMM M KOMIUIEKCOB IS BBIYMCIUTEIHHBIX

CHCTEM C THOPHUIHOM apXUTEKTYPOii;

[J CcOBpEeMEHHBIC NapaslieIbHbIE METOABI PEILICHUs 3a/1a4 JIMHEHHOH anreOpbl 1 YMCICHHOTO aHAIIN3A.

I T R

yMeTh:
[l 2¢¢deKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETUYECKUE KOMIIOHEHTHI Kypca: MOHATHS, CyXKIACHHS,
YMO3aKJIIOYE€HHs, 3aKOHBI, TEHICHLINN;
[]  mpeAcTaBiATh NMAHOPAMy YHUBEPCAJIBHBIX METOIOB M AITOPUTMOB B OOJIACTH MapauIeNbHBIX
BBIUMCIICHUH;
O paboTaTh Ha COBPEMEHHOM KOMIBIOTEPHOM OOOpPYIOBAHUH, YHPABIIEMOM pPa3IUYHBIMH
OIEpAllMOHHBIMU CUCTEMAMH;
[l abcTparupoBaThbCsi OT HECYIECTBEHHBIX BIHMSHUI MPOrpaMMHON CPEAbl M CO3/1aBaTh IIEPEHOCHMBIE
HapajjiebHbIE TIPUIIOKEHUS;
[J  miaHupoBaTh ONTHUMAJIbHOE NPOBEIACHUE BBIYHUCIUTEIBHOIO 3KCIEPUMEHTa Ha KOMIIBIOTEPHBIX U
CYTIEpKOMITBIOTEPHBIX CHCTEMAX.

BJIaJeTh:
[l MaTeMaTu4eCcKUM MOJEIMPOBAaHUEM HAYUYHO-TEXHUUECKHUX 33]1a4;
U IUTAHUPOBAaHKUEM, IMOCTAHOBKOW, peanu3aiueii U o0paboTKoW pe3yibTaToB BBIYHUCIHTEIHHOTO
JKCIIEPUMEHTA;
[]  HaBBIKAMH CaMOCTOSITEIbHOM pabOThl HA COBPEMEHHOM KOMIIBIOTEPHOM H CYHNEpPKOMIIBIOTEPHOM
000pyIOBaHUHY.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

B mensix TeKyIero KOHTPOJSI YCIEBAEMOCTH MPEAYCMOTPEH KPATKUM OMpOC MO TeMaM MPEeAblIyIInX
3aHATHH.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB
ITpomexyTouHas arrecTanus no qucuuiuinHe «llapanenbHble BEIYUCIEHN» OCYIIECTBISETCS B

dopme nudpdepenuupoBanHoro 3ayera. AuddepeHunpoBaHHBI 3a4eT MPOBOJUTCA B YCTHOM

dopme.

[IepeueHb KOHTPOJILHBIX BOMPOCOB TSl caun auddepeHImpoBaHHOro 3auera B 8

CCMECTPEC:

HBOo~NoTRWDN

24,

25.
26.
27.

28.

29.
30.
31.
32.
33.
34.
35.

0.
. Opranu3zanus napauieabHbIX IPOLECCOB, OOIIME 3a1a4H U TPYAHOCTH.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Y CTpoiCTBO MEPCOHANBHOTO KOMIIBIOTEPA U METOIbI MOBBILICHUS €T0
MPOU3BOAUTEIIHLHOCTH.

[Tpumeps! napawiensHOi 00padboTku nHGopMaruu 1 npuMmeneruss MBC.
Metoabl MOBBIICHUS TPOU3BOAUTEIBHOCTH BEIYUCIUTEIBHBIX CUCTEM.
OreHka peaabHOM MPOU3BOIUTEIBHOCTH BHIYUCIUTEIBHBIX CUCTEM.
Yckopernue u 3¢peKTUBHOCTH Hcmonb3oBanmst MBC.

Apxurektypsl u kiaccudpukanus MBC.

ApPXUTEKTYypa COBPEMEHHBIX THOPHUIHBIX BBIUUCIUTEIHHBIX CUCTEM.
Ou3nyecKue 1 JOTHYeCKre TONOoJIOruu o0beauHeHus nporeccopos MBC.
[TpuHIUIIBI TOCTPOCHUS MapAJUICIbHBIX AJITOPUTMOB, BUJIBI MTApAIICIIU3Ma, TIPUMEPHI.
Yckopenue u 3¢pGeKTUBHOCTD MapaIeNbHBIX aIrOPUTMOB, IIPUMEPHI.

Opranuzanys HECKOJIBKUX MTOCIIEJ0BATEIbHBIX IIPOLIECCOB, IPUMEPBI.
CuUHXpOHHU3AIMS TTOCIIEA0BATENBHBIX MTPOILIECCOB, cEMa(OPHI.

Opranuzanys 0OMEHOB JaHHBIMU MEXAY IPOLIECCAMHU.

IIpyuHIUIIBI TOCTPOECHUS NAPAIIEIBHBIX IIPOIPAMM.

[TpoGnembl OanaHCUPOBKY 3arpy3KH, peleHne 3a71a4d Ha HeoqHopoaHbXx MBC.
Pemenne na MBC npocTpaHCTBEHHO OJTHOMEPHBIX KpaeBbIX 3a/1au.

[TapajuieapHbIN AITOPUTM IIPOTOHKH.

[TapayuenpHBIN AITOPUTM MaTPUIHOU IPOTOHKH.

Pemenne Ha MBC ogHOMEpHON HEMHENHOW KpaeBoil 3a1auu.

Pemenne na MBC ogHOMEpHOT0 ypaBHEHUS TEIIONPOBOIHOCTH.

Mertonp! pemienust Ha MBC MHOroMepHBIX MapaboIMuecKuX ypaBHEHUH.

Pemenune na MBC TpexmepHOTro ypaBHEHHUs TEIUIONPOBOAHOCTH I10 JIOKAJIbHO-
OJHOMEPHOM CXeMe.

Pemenune na MBC TpexmepHOTro ypaBHEHHUs TEIUIONPOBOAHOCTH 110 CXEME
JBYLUKIMYECKOTO paCLICIICHUS.

Pemenne na MBC smmuntuyeckux ypaBHEHUH € TOMOIIbIO MPSMBIX METOJIOB.
Pemenne Ha MBC 2/mMnTHYECKUX ypaBHEHUH C IIOMOIIBIO0 UTEPALIMOHHBIX METOJIOB.
Pemenne na MBC nBymepHoii 3agaun Qupuxie s ypasHeHus [lyaccona metogom
COIPSIKEHHBIX TPAJUEHTOB.

Pemenne na MBC aBymepHoi 3anauun upuxie 1 ypasHeHus Ilyaccona Mmeroaom
[IEPEMEHHBIX HAIIPABICHUN.

Pemenne Ha MBC aByMEpHOro KBa3WJIMHEMHOTO SJUIMITHYECKOTO YPAaBHEHHS.
Pemenne na MBC runepOonndeckux ypaBHEHUN EPBOTO MOPSIKA.

Pemenne Ha MBC ogHOMEpHOTO ypaBHEHUS KOJIEOaHHUM CTPYHBI.

Pemenne nHa MBC MHOTOMEpHBIX TUIIEpPOOTMYECKUX YPABHEHUH.

Pemenne Ha MBC nBymMepHOro KBa3WJIMHEHHOTO TUNEepOOINIECKOT0 YPaBHEHUS.
Pemenne na MBC 3amauy Ha cOOCTBEHHbIE 3HaUEHUSI U COOCTBEHHBIE BEKTOPBI.
['paarieHTHBIN MapaieNbHbII aNlrOpUTM MMOMCKAa MUHUMYMa (yHKIIMOHAIA.



36. MeToapl morcKa rI00aTbHOTO MUHIMYMa (PyHKITHOHAA.

4. Kputepuu oneHuBaHus

Orenka

basnel

Kpurepuu

10

BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMATU3UPOBAHHBIE, TIyOOKHE
3HaHUS  y4eOHOM IporpaMMbl  JTUCLMILIMHBI,
IIPOSIBJISIOIIEMY MHTEpPEC K JAHHOW IIPEIMETHOU
o0nacTd,  NPOJEMOHCTPUPOBABIIEMY  yYMEHHE
YBEPEHHO M TBOPYECKM IPUMEHATH HX Ha
IIPDAKTUKE TpU PpELICHUWM KOHKPETHBIX 3anad,
CBOOOJTHOE M MPABMIIBHOE 00OOCHOBAHUE MPHUHSATHIX
peLICHUI.

OTJINYHO

BeicTaBisgercs  CTyAE€HTY, IOKa3aBIIEMY
BCECTOPOHHME, CHCTEMATU3UPOBAHHBIE, TTyOOKHE
3HaHUS YYeOHOH MpOorpaMMbl JUCHUIUIMHBL |
YMEHHUE YBEPEHHO NIPUMEHATh UX HA MPAKTUKE MpU
pelIeHNH KOHKPETHBIX 3aJay, CBOOOJHOE U
MPaBIJIbHOE 0OOCHOBAHUE MPUHSATHIX PEHICHHIH.

BeIcTaBisiercss  CTyAE€HTY, IOKa3aBIIEMY
BCECTOPOHHME, CHUCTEMaTH3UpPOBAaHHbIE, INIyOOKHE
3HaHUS YYEeOHOH MpOorpaMMbl JUCHUIUIMHBI |
YMEHUE YBEPEHHO IIPUMEHATh UX HA IIPAKTUKE IIPU
pelIeHMM  KOHKPETHBIX  3a4ad, I[PaBWIBHOE
000CHOBaHME NPUHATHIX PELICHUH, C HEKOTOPBIMU
HEJIOYETaMH.

BricTaBnsercss CTyIEHTy, €ClIM OH TBEpAO
3HaeT Marepuaig, TPaMOTHO M 10 CYIIECTBY
W3JIaraeT €ero, yMeeT MPUMEHATHh IOJIyYCHHbIE
3HAHMUS HA MPAKTUKE, HO HEJIOCTATOYHO TPaMOTHO
000CHOBBIBAET MOJTYUYCHHBIE PE3YIbTATHI.

XOpOLIO

BricTaBnsiercsi CTyIneHTy, €Clii OH TBEPAO
3HAaeT MaTepuall, I'PaMOTHO M IO CYLIECTBY
W3J1araeT €ro, yMEeT MPUMEHSTHh IMOJIy4YCHHbBIC
3HAHUS Ha IPAKTUKE, HO IOIYCKAET B OTBETE WJIH B
pELIEHNUH 3a]1a4 HEKOTOPbIE HETOYHOCTH.

BricTraBnsercs CTYACHTY, €Clin OH B
OCHOBHOM 3HACT Marcpuajl, IrpamMOTHO n 110
CymIeCTBy H3jlaract €ro, YyMeeT JMPUMCHATb
MOJIYYCHHBIC 3HAHWA HA NPAKTHUKE, HO JOIYCKACT B
OTBCTC WJIM B PCIICHHU 3aJda4 JOCTAaTOYHO
00JIBIITIOE KOJIMYSCTBO HETOYHOCTEM.

YIOBJIETBOPUTEIHLHO

BeicTaBisiercss  CTyACHTY,  IIOKa3aBIIEMY
(dbparMeHTapHBbIH, pa3pO3HEHHBIN XapakTep
3HaHUH, HEJ0CTATOYHO IIPaBUJIbHBIE
bopMynupoBKH 0a30BBIX MOHATHM, HapyIICHUS
JIOTUYECKON IIOCJIEIOBATEIbHOCTH B W3JI0KEHUHU
MIPOrPaMMHOTO MaTepuajia, HO IIpU 3TOM OH
OCBOWJI OCHOBHBIE pa3zelibl y4eOHOH MpOorpammsl,




HEOOXoAuMBIE JUISL JajbHeHiero oOydeHHs, |
MOXET TPHMEHSTH TIONyYCHHbIE 3HAHUSA IO
00pasily B CTaHJaPTHOM CUTYaIUH.

3 BeicraBisiercss  CTYIEHTY, IOKa3aBLIEMY
(dparMeHTapHBIH, pa3pO3HEHHBII Xapakrep
3HAHUH, JIOITYCKAIOUIEMY OLINOKH B

dbopMynupoBkax ©0a30BbIX MNOHATUN, HAPYUICHUS
JIOTUYECKOW TMOCJIEIOBATEILHOCTH B H3JI0KEHUU
IpPOrpaMMHOT0  Marepuana, ci1abo  BiajeeT
OCHOBHBIMH pa3jiellaMd y4eOHOH MporpaMmel,
HEOOXOUMBIMU JUIsl JlaibHeHero oOydyeHus u ¢
TPYJIOM NPUMEHSET IMOJTY4YEHHBbIC 3HAHUS JaXKe B
CTaHJAPTHOW CUTYAaIUH.

2 BeicTaBisiercs CTyIeHTY, KOTOPBI HE 3HAET
OoJibLIIe Y4acTH OCHOBHOI'O COJEpKaHMs y4eOHOM
IpOTpaMMbl  TUCHUIUIMHBI, JOMYCKaeT TrpyOble
OlMOKH B (POPMYIUPOBKAX OCHOBHBIX NMPUHIIUIIOB
U HE YMEET HCIIOJIb30BaTh IIOJIyYCHHBIE 3HAHUSA
IIPY PELICHNUNU TUIIOBBIX 3a/1a4.

HCYHOBJICTBOPUTCIIBHO

1 BeicTaBisieTcsi CTyJCHTY, KOTOPBI HE 3HAET
OCHOBHOTO COZEpXaHHusl y4eOHOM MporpaMMbl
JCIUTUTMHBL, JIOIyCKaeT TpyoOeiinre OomuOKd B
dbopMyupoBKax 0a30BbIX MOHATHH JTUCITUTUIAHEI 1
BOOOIIlE HE WMEET HABBIKOB PEIICHUS THIIOBBIX
NPAaKTUYECKHX 3a/1a4.

5. Meroauyeckue MaTepHajibl, ONpee/silONINe TNPOUEeIyPbl OLEHWBAHUS 3HAHMIA,
YMEHUIi1, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH

Bo Bpems mpoBeaeHuss auddepeHIUpOBaHHOTO 3aueTa OOYYArONIHMECS  MOTYT
MOJIb30BaThCA MPOrPAMMON AUCIUIUIMHBI, a TAKXKE CIIPABOYHOU JINTEPATYPOM, BBIYUCIUTEIbHON
TEXHHKOM, KOHCIICKTaAMH JICKITHIA.

JuddepeHurpoBaHHbIi 3a4eT MOKET MPOBOAUTHCS MO UTOTAM TEKYIIEH YCIIeBaeMOCTU U
clauM 3aJaHuil, WM TyTeM OPTraHW3allid CIENUAIBLHOTO OMpOoca, MPOBOAMMOTO B YCTHOM

dopme.




