MunucTtepcTBo 00pa3zoBanus U Hayku Poccuiickoit @enepanuu
denepaibHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa3z0oBaTeNIbHOE
YUpEXKIACHHUE BBICILIEr0 00pa30BaHUs
«KybaHckuii rocy1apCTBEHHbIN YHUBEPCUTET»
@aKkynbTET KOMITBIOTEPHBIX TEXHOJIOTHUN U MTPUKIAIHON MATEMATUKH

AL 7y
gFan HAY K, Ty
< \)\\]\) A0BaTEN t’”oe}«, "-o
AR . VL YHy 8:% C

8 AR YH, &,
@2@““‘ 'f"f‘ocfcz, %

7%

S
&
&

YTBEPXJAIO

KTOp 10 yueOHoli paboTe,
y oOpa3oBanus —

i1 IpOpEKTOp

““¢¢__—~Vpanos AT.

2.8 2015 r.

PABOYASA MPOI'PAMMA JUCHUII/INHBI
B51.5.18 TEXHOJOI'MY NAPAJLIEJBHBIX BRIYNCJIEHUM

HanpaBienue noaroToBKu 09.03.03 IpukjgagHas nHGOPMATHKA

Hanpasnennocts (mpoduns)_[puknannas nHGopMaTHKa B SIKOHOMHKE

[Iporpamma noAroTOBKU aKajgeMuyeckas
dopma oOyueHus OYHas
KBanudukanus (cTeneHs) BhITYCKHUKA, OakajiaBp

Kpacnomap 2015



Pabouas mporpamma nuCHMIUIMHBI « TEXHONIOTHMU TapauIeNIbHBIX BBIYKCICHUID)
COCTaBJIECHA B  COOTBETCTBUM ¢  DefgepalbHbIM  TOCYIapCTBEHHBIM
oOpa3oBarelbHBIM CTaHAApTOM BbIciiero ooOpazoBanus (OI'OC BO) mo
HanpaBJICHUIO OAroToBKU [ Ipuknagnas nuHpopmaTuka, yrBepKI€HHbIM PUKa30M
MunuctepctBa oOpazoBanust U Hayku Poccuiickoit ®@eneparuu Ne 207 ot 12
mapta 2015 r.

IIporpammy COCTaBUIIL: ITucemenckuit A.B.,
K.(.-M.H., JOLEHT  Kadenpel  MPUKIATHOM —,
MaTEMaTHKH :

Pabouas mnporpamma oOcyxaeHa Ha 3acelaHud Kadenpbl NPUKIAIHON
maremaTuku ot 07.04.2015 r., mpotokon Ne 10.

3aBenyronmii kKadeapon MpUKIAIHON MaTeMaTUKI
Yprenos M.X., 1.¢.-M.H., npodeccop

YTBepkaeHa Ha 3aceJaHu Y4eOHO-METOJAMYECKOW KOMHCCHUU (aKyJIbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTUH © TpukiagHod wmartemarnku ot 29.04.2015T.,
npoTokoJ1 Ne 5.

[Mpencenarens YMK daxynbTera KOMIBIOTEPHBIX

TEXHOJIOTUN U MPHUKJIATHOU MATEMATUKA
Maneixun K.B., k.¢.-M.H., 10o11eHT

Penien3eHnTnl:

[TanmommukoBa TaresaHa JIeornoBHA.

JIOKTOp nenarornyeckux HayK, KaHauaaT (Pu3uKo-MaTeMaTn4ecKuX HayK,
npodeccop. [loueTHslii pabOTHUK BBICIIEr0 MPO(PecCcuoHATLHOTr0 00pa3oBaHus
P®. Tupexrop uncturyra pynaamentanbubix Hayk (MOH) ®I'BOY BO
«KyoI'TY».

MapxoB Butammii HukonaeBuy.
HoxTop Texunueckux Hayk. [Ipodeccop kadheapbt THPOPMAITMOHHBIX CUCTEM U

IPOTPAMMHPOBAHUSI HHCTUTYTa KOMITBIOTEPHBIX CHCTEM U MH(DOPMAITMOHHOM
oe3zomacHoctr (MKCullb) ®I'bOY BO «KyoI'TY».



1 Ileau u 3aga4u y4eOHOM TUCHUTTHHBI

1.1 Heab AUCHUILITHHBI

HCJII/I HU3Y4YCHUA JUCHUIIIMHBI OMPCACIICHBI rOCyaapCTBCHHBIM O6pa3OBaT€JII>HI>IM CTaH-

JApPTOM BBICIIETO 00pa3oBaHMs U cooTHeceHbl ¢ obummu 1ensmu OOIl BO no HampaBieHuo
noarotoBku «lIpukinannas nHGopMaTHKa», B paMKax KOTOPOU MPENnoaaeTcs TUCIUTLINHA.

He.]'lbl() an/I06peTeHne YMCHHﬁ, HaBBIKOB U MCTOAOJOI'MYCCKHNX OCHOB COCTAaBJICHU I1a-

paJUIEIBbHBIX AITOPUTMOB Ui PEIUCHUS BBIYMCIUTEIBHBIX 3a7a4, B TOM YHUCJE, B 3KOHOMHYE-
CKOM MHpeIMeTHOM 00JacTH, OBJIAJEHHE COOTBETCTBYIOLMM CHUCTEMHBIM U MPUKIAJAHBIM U H-
CTpYMEHTapHeM, IpUOOpEeTeHHEe YMEHUH U HABBIKOB CTYJEHTaMHU METOJ0JOIMHU MapajiebHOro
IIPOrPaMMHUPOBAHHUSL.

1.2 3agaun AMCHUILIMHDI

O3HAaKOMJICHHE CTYIACHTOB C apXUTEKTYPHBIMH IMPUHIUIIB pealn3alliy MapaljiesibHON
00pabOTKH B BHIYMCIUTENIBHBIX MAIlIMHAX;

M3y4eHUE CTYACHTaMHU MapajuleIbHBIX BBIUMCIUTEIBHBIX METOJIOB U OCBOCHUE MPUHIIH-
IIOB COCTABJICHUS MAPAJJIENIBHBIX aJITOPUTMOB KaK JIJIsl CUCTEM C Pas3leIsieMON MaMAThHIO,
TaK M pacIpeIelICHHON MaMThIO;

KOMIIJIEKCHOE MCIIOJB30BaHNE METONOJIOTUA M MHCTPYMEHTAIBHBIX CPEICTB Napalieib-
HOTO IMPOTPAMMHUPOBAHUSI, OCBOCHHE cTyineHTaMu TexHosmoruii MPl u OpenMP;
IpUOOpETeHNE ONBITa B PEIICHUM BBIUMCIUTENbHBIX 33/1a4, B TOM YHUCIIE, CBA3AHHBIX C
pecypcoeMkuMu nHpopMannoHHbIMU cuctemamu (HC).

1.3 MecTO IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTeibHOI MPOrpaMMbl

Hucuunnunaa «TexHonaoruu napajuiesIbHbIX BBIUUCICHHUI» OTHOCUTCS K 0a30BOM 4acTu

(b1.B) yuebHOTO 1I1aHA.

Jis u3ydeHust JaHHOHN yd4eOHOW MUCHHUIUIMHBI (MOJYJS) HEOOXOIUMBI 3HAHUS, YMEHHS U

HaBbIKU, (POPMUpYEMbIE TPEAIECTBYIOIMMU AUCIUTIITUHAMU

HNudopmaruka.

NHdopmaninoHHBIE CHCTEMBI U TEXHOJIOTHH.
BeruncimTebHbIe CUCTEMBI, CETH U TEIIEKOMMYHHKALIAH.
besonacHocTh MH(MOPMATIOHHBIX SKOHOMUYECKHX CHCTEM.

1.4 TlepeyeHb MIAHMpPYeMbIX pe3y/IbTATOB O0y4YeHMs IO JMCUMILINHE, COOTHECE H-
HBIX C IVIAHMPYeMbIMH pe3y/1bTaTaMH OCBOCHHUSI 00pa3oBaTe/IbHOI MPOrpaMMbl

Komnerenuuu oOydaromerocsi, opMupyeMmble B pe3yibTrare 0CBOeHHS Kypca «TexHouo-

TUH NapaJuICIbHBIX BBIUUCIICHUM »:

No rexc Conepxxanne | B pesynpraTe m3ydeHus yueOHON NUCIUTUIMHBI O0yJarOIecs
- KOMITETEHIINHU JIOJDKHEL
. KOMIIE- ..
(unu e€ ya-
II. TEHIIUHU 3HATH yMeTh BJIAJETh
CTH)

1 OT1K-3 CIIOCOOHO- OCHOBHbIE IOHS- | HUCIIOJIB30BATh OCHOB- UHCTPYMEHTa-
CTBIO HCIIOJb- | THS U 3aKOHEI HBIE 3aKOHBI Tapar- pueM coBpe-
30BaTh OC- MapajuIeIbHBIX JICTBHBIX BBIYMCIEHUN | MEHHBIX pac-
HOBHBIE 3a- BBIUHUCIIEHUN U U COBpPEMEHHBIE pac- MpeIeIeHHBIX
KOHBI €CTe- COBPEMEHHBIX npeeneHHbIe HHPOP- uHpoOpMaInoH-
CTBEHHOHA- pacmpe/ieiieH- MAaIHOHHO- HO-

VIHBIX JHC- HBIX HH(}OpMa- KOMMYHHUKAIIHOHHBIE KOMMYHHUKAIIH-




HbIE METOJIb U
HNPUHIUIIBI CO-
CTaBJICHUS Na-
pajUIeIbHBIX all-
TOPUTMOB

HUS BBIYHCITUTEILHON
pabotsl UC;

- IPOBOAUTH (popManu-
3aIlI0 U pean3aIuio
peLICHUS TPUKIATHBIX
3aj1ay;

- COCTaBJIATH Mapal-
JeJIbHBIE TPOTrPaMMBbl

Ne | Winexe Conepxxanune | B pesynpraTe m3ydeHus yueOHON NUCIUTUIMHBI O0yJarOIecs
| konme. | KOMIETEHIMH JIOJDKHBI
(unu e€ ya-
m. | TEHIUHU 3HATh yMeTb BJIaJIeTh
CTH)
IUIUJINH U CO- | LIMOHHO- TEXHOJIOTUH ISl pellle- | OHHBIX TEXHO-
BpPEMEHHBIE KOMMYHUKAIlM- | HUAS NPUKIAJHBIX U JIOTUH, B YacT-
uH@OpMaIu- | OHHBIX TEXHOJO- | Hay4HBIX 3aj7]a4, B TOM | HOCTH, METOJla-
OHHO- Ui YHCclie, B 9KOHOMHUYe- MH H CPE/ICTBA-
KOMMYHHKa- CKOH JIeATETTbHOCTH MU pa3paboTKu
[IUOHHBIE napaiesIbHbIX
TEXHOJIOTUU B IIPUIIOKECHU I
npodeccuo-
HaJlbHOU nes-
TEJIIEHOCTH
o | k-1 crocoOHO- - TpeOOBaHUs - IPOBOIUTH aHAJIN3 COBPEMEHHBIMH
CTBIO IIPOBO- | CTAaHAAPTOB Ha HYKOHOMUYECKOH TMpea- | HHCTPyMEH-
IMTH 00CIle- | aBTOMAaTU3MpPO- | METHOM 00JIaCTH, BHI- TaJIbHBIMA
JIOBaHUE Op- | BaHHBIE CHUCTE- ABIIATH NH(POPMAIIMOH- | CPEICTBAMU
raHu3aui, MBI HBIE TOTPEOHOCTH U MOJICTTUPOBAHUS
BBISIBJIATh - OCHOBBI HH- paspabaTbiBaTh TpeOO- | MpeaMETHON
uHpopmaru- | gopmanuonnoro | Banusk MIC B obnactu | obnactu, npu-
OHHBIE TTO- MEHEKMEHTA,; YKOHOMUKHU; KJIAQJHBIX U UH-
TpeOHOCTH - OCHOBBI TEXHO- (hopMaImOHHBIX
noas3oBare- | yorud MPI u IIPOLIECCOB
neit, popmu- | OpenMP
poBaTh Tpe-
OoBaHUS K
uHopMmaru-
OHHOMH cH-
cTeEMe
3. | IK-20 CIIOCOOHO- - 0COOEHHOCTH - IPOBOJIUTH CPABHU- - HaBBbIKaMU U C-
CTBIO OCY- BBICOKOTIPOU 3~ TENbHBIN aHAIIU3 U BI- | TMOJB30BAHUSA
IIECTBJIATh U | BOAUTEIBHBIX 60p nHPOpPMAITMOHHBIX | (DYHKIIMOHAIb-
000CHOBBI- BBIYHCITUTEIb- ¥ KOMMYHHKAIIMOHHBIX | HBIX U TEXHOJIO-
BaTh BHIOOD HBIX CHCTEM, texHonoruit (MKT) nns | rudeckux craH-
MPOEKTHBIX CYLLIECTBEHHBIE | peleHus npukianaeix | gaproB MC B
peleHuii mo | I BeIOOpa 3ama4 u cozmanus MC; o0J1acTH 3K0-
BUJIaM 00ec- | MPOEKTHBIX pe- | - BRIOMPATh UHCTPY- HOMMUKHU
NeYeHUs MH- | IIEHWH MO0 BUJIaM | MEHTAJIbHBIE CPECTBA
dopmarmoH- | obecrieueHus pa3pabOTKu BBICOKO-
HBIX CUCTEM | UH(QOPMALMOH- | MPOU3BOIUTEIBHBIX
HBIX CHCTEM; UcC;
- MapaJijieNibHbIe | - HAXOJUTh PECYPCHI
BBIYHUCITUTENb- JUIsl pacriapajuieInBa-




Hunexc
KOMIIE-
TEHIINHU

Conepxxanune | B pesynpraTe m3ydeHus yueOHON NUCIUTUIMHBI O0yJarOIecs
KOMIIETCHII U JOJI?KHBI
(unu e€ ya-
3HATH yMeTb BJIA/IETh
CTH)

JUTSI CUCTEM C OOLIeH 1
pacnpeneneHHon namsi-

TBIO;

- OLICHUBATh BBIYMCIIU-
TEJIbHBIE 3aTPATHI ITPO-
eKkTa U 3(HeKTUBHOCTD
IapajuleIbHbIX pelle-

HHUH

2 Crpykrypa u coaep:KaHue AUCHUTTAHBI

2.1 PacnipeiejieHue TPyA0€MKOCTH JUCIHUILIMHBI 110 BUAAM padoT

OO0mmast TpymoEMKOCTh TUCHHUIUIHHBI cocTaBisier 3 3au.ef. (108 wacoB), ux pacmpenene-
HUE 10 BUIaM PabOT MPEeCTaBICHO B Ta0OIHUIIE

TpynoeMKocCTs,
Bup yuebHOl paboThI 4acoB
7 cemecTp
KonrakTHasi paboTa, B TOM 4ucje: 60,2
AyIUTOPHBbIE 3aHSITHS: 54
3anstus nexurnonHoro tumna (JI) 18
3aHATHS CEMUHAPCKOTO TUMA (ceMuHapHI, paktuueckue 3auarus) (I13) —
JlaGoparopusbie padotsl (JIP) 36
HNuasi koHTAKTHasi padoTa: 6,2
KonTpomas camocrositensHoi padoTsl (KCP) 6
[Ipomexxyrounas arrecrauus (MKP) 0,2
CamocTosiTeibHasi paboTa, B TOM YHCJIE: 47.8
Kypcogoii mpoexkr (KII), kypcoBast padora (KP) —
[IpopaboTka yuebHoro (Teoperrdeckoro) marepuaina (IIM) 27,8
IoaroroBka k Tekymemy konTposro (ITTK) 20
BeImosHeHre MHIUBYUAYyaIbHBIX 3aJaHUH (TTIOATOTOBKA COOOIICHHUIH, —
MIPE3CHTAINI )
Pedepar (P) —
KoHTpoab: moarotoska K 3a4ery —
OO0masi TPy10€eMKOCTh yac. 108
3a4. eJl. 3

2.2 CTpykTypa y4eOHOI AUCIUIIIHHBI

Pacnipenenenue BuoB yueOHOM pabOThI U UX TPYIOEMKOCTH

Paznenbl AuCHUTIIMHEL, U3ydaeMbie B / CEMECTpe

10 pasaciaM JUCHOUIIJIUHBI.

pas-
zena

HanmenoBanue paznenos, Tem

KomnunuecTBoO yacoB

Bcero

AynutopHas Breayu-
TOpHAas
pabora
pabora
JI [I13 | JIP CPC




Pazneq 1. Oco0eHHOCTH MapaJjieJIbHbIX BbIYMC-
JIe HUM

20

10

Beenenue. [lapagurmsl nporpammupoBanus. Opra-
HU3aLMUs BBIYMCIEHUI B MHOTOIIPOLIECCOPHBIX CH-
cTemMax

3akoHbl AMJIajla 1 KOMMYHHKAIIHOHHBIE CETH

[TapamienusMm u ero ucnons3oBanue. MeToabl
MPAKTUYECKOTO pacnapauieIMBaHus KOJa

Pa3nea 2. TexHoJsiorusi nmapajuieibHbIX BbIYHC-

JICHMI1 B cHCTeMax C pacnpe/eje HHOM NaMSATBIO
MPI

28

10

12

IloHsTHE U OCHOBHBIE 0OCOOEHHOCTH TEXHOJIOTUU
MPI. IIporneccel, rpynmsl ¥ KOMMyHUKaTOphl. ba3o-
BBl QyHKIMU OnbamoTexkn MPI

CuHXpoHHas U ACHHXPOHHAs Iepeiaya COOOIEeHN I
MEX]y MpoIeccaMmu

10

KomnekruBHble B3anMOAEHCTBUS IPOLIECCOB: TIEpE-
Jlaya IaHHbIX, OapbepHasi CHHXpOHH3aIlKsl, ollepa-
LMH C TPYNIIAMHA U KOMMYHUKAaTOpaMH

10

Paznea 3. TexnoJiorusi napajjieIbHbIX BBIYHC-

JIeHHMIii B CHCTEMAX C pa3}1€.11ﬂeM0171 namMsaTbIO
OpenMP

34

14

16

[ToHsiTHE ¥ OCHOBHBIE 0COOCHHOCTH TEXHOJIOTHH
OpenMP. Hcrnonb3oBanue MOTOKOB (00IIee aapec-
Hoe TpocTpancTBO). [Tynbcupyronmii (fork-join)
napaieTu3M

HNupextusl OpenMP. dopmat, o6mactu BUAUMO-
cTH, TUMBL. OnpeaeneHre napauieabHol 00IacTH.
VYnpasnenue 001acTbi0 BUANMOCTH JaHHBIX. Pac-
MpeieICHNE BEIYMCIECHUH MEX Ty oTokaMu. Orme-
panus penykiuu. Cuaxponu3zanus. COBMeCTHU-
MOCTh JTUPEKTHB U UX [TapaMETPOB

20

10

bubnunoreka ¢pynkiuit OpenMP. Ilepemennbie
OKPYKCHHS

Paznea 4. [lapajuieibHbIe YHUCIE€HHBIE AJTOPUT-
MBI VISl pelllcHUsI THIOBBIX 32124

19,8

9,8

10.

[MapamnenbsHBIE YHCIEHHBIE AITOPUTMBI TSI perie-
HUS TUTIOBBIX 33/1a4 BBIYMCIIUTEIILHON MaTeMaTHKH
Y IPUKIATHON HH(POPMATUKU

14

11.

OO6o0m@atoIMii 0630p COBPEMEHHBIX TEXHOJIOTHI
napayiensHoro nporpammuposanus HC.
Bvicmaenenue 3auemos no oucyuniune

5,8

3,8

HUTOI'O no aucuuninge:

101,8

18

0

36

47,8

Coxpawenus: JI — nexuun, [13 — npakrudeckue 3anstus, JIP — maboparopusie padots, CPC —
camocrosTenbHas padora cryneHToB, KCP — koHTponupyemas camocrositenbHas padora, UKP —
MHasi KOHTaKTHas padora.




2.3 Conep:kanue pa3iesioB TUCHHILTAHBI

2.3.1 3aHATHA JeKIHOHHOI0 THIIA

HaunmeHoBaHnue ®opwa Te-
No Coneprkanue pasaena KYILIETO
pasieia KOHTPOJIS
1 2 3 4
1.|Ocobennoctu napan- |Beenenwue. [lapangurmer nporpaMmmupoBanus. Opranu- |Yyactue B
JIEJIbHBIX BBIUYMCIEHUH |3al1s BBIYMCIEHUI B MHOTOIIPOLIECCOPHBIX CUCTEMAX. |CEMUHApE,
3akoHbl AMJIa7a 1 KOMMyHUKallMOHHBIE ceTu. [lapan- (3anmra JIP
JIEJIA3M U €T0 UCII0JIb30BaHKuE. MeTo bl IPaKTHYECKO-
r0o pacnapaieIMBaHUs KoJa
2.|Texnonorus napan- [TonsiTe U ocHOBHBIE 0cCOOCHHOCTH TexHooruu MPI. |YuacTtue B
JeNbHBIX BeIuKciIeHuH |[Iporeccsl, rpynnbl 1 KOMMYHUKATOPBI. bazoBbie CceMHHape,
B cucTeMax ¢ pacnpe- |pyHkiuu oubanorexku MPI. CunxpoHHas u acuH- 3anmra JIP
JICJIEHHOM NaMSIThIO XpOHHAas mepeaaya COOOUICHUI MeX/1y MPOLECCaMHU.
MPI KonekrnBHbIE B3aMMOAEN CTBU S TPOLECCOB: IEpea-
Yya TaHHBIX, OapbepHasi CHHXPOHU3AIU s, OTIEPALIUH C
rpynnamMu ¥ KOMMYHUKAaTOpaMu
3.|Texnomorust mapan-  |[loHsiTHE M OCHOBHBIE OCOOCHHOCTH TEXHOJIOTHH VYuacrtue B
nenbHBIX Beruncienuit |{OpenMP. Vcrions3oBaHne TOTOKOB (00IIee aipecHOE |ceMUHape,
B CHCTeMax ¢ paszens- [mpoctpanctBo). [lynscupytonmii (fork-join) mapammne- |3anmra JIP
€MOU NIaMATBIO mu3M. [upexkrtussl OpenMP. ®@opmar, o6sacti BUAK-
OpenMP MocCTH, TUlbl. OTipeaencHue napauienbHoi 001acTu.
VYrpasnenue 06J1acTbi0 BUIUMOCTH JaHHBIX. Pacmipe-
JiefIeH e BBIYMCIIEHU I MeX Ty moTokamu. Onepanus
peaykiuu. Cuaxponusanus. COBMECTUMOCTD AUPEK-
TUB M UX napaMeTpoB. bubnmnoreka dpyHKImit
OpenMP. IlepeMeHHBIE OKPYKEHUS
4.|Tlapannensuble unc-  |[lapamienbHble YHCICHHBIE AITOPUTMBI JUIS pelieHus | YyacTue B
JICHHBIC AJITOPUTMBl  |TUIIOBBIX 33/1a4 BBIYUCIMTENBHON MaTEMATUKU U IPU- |CEMUHAPE,
JUTSL pelieHrsI TUTTOBBIX |KTanHoi nHdopmatuku. O6o0matonmii 0630p coppe- |3ammrta JIP
3aja4 MEHHBIX TEXHOJIOTUH MapajuIeNbHOI0 IPOrpaMMHUpO-
Banus MC
2.3.2 CemuHapckue 3aHATHS
CemuHapckue 3aHATUSL HE TPELyCMOTPEHbI YYEOHBIM ILIaHOM.
2.3.3 JIaGopaTopHbIe 3aHATHS
dopma Te-
No HaumenoBanue Conepxanue pasaena (HoMepa 1 HaUMEHOBaHU Jla- KyIETo
paszena 6opaTopHBIX paboT) KOHTPOIIA
1 2 3 4
1. |Ocobennoctu mapan- |1. Opranuzanus BEIYMCICHHUE B MHOTOIIpoLieccop- |3ammra JIP
JISNBHBIX BBIUMCIEHUH |HBIX cucTeMax. Hacrpoiika mpoekra MS Visual
Studio
2. Merompl MpaKTUYECKOTO pacnapamienuanus  |3anmra JIP
KoJia
2. | Texnomorusi mapa- 3. YcranoBxka u Hactpoiika peanusanuu MPI. bazo- [3ammTa JIP

JIETBHBIX BEIUMCICHUH

Bble pyHKUIMU OnbImoTexu MPI




Bvicmaesnenue 3auemos no oucyuniune

B cucTemax ¢ pacnpe- |4. CuHXpoHHAas Iepeaada cooOImeHu Mexay npo- |3ammra JIP

JICIICHHOM IMaMSTBIO reccamu. OrieHka 3(WpeKTUBHOCTH TapauIeIbHBIX

MPI BBIUMCICHUH
5. AcuHXpOHHAas mepeaada COOOIMECHUN MEXITY 3anmra JIP
npolneccaMmu
6. KomiekruBHBIC B3aMMOICH CTBUS MPOIECCOB: T1e- |3ammTa JIP
penaya JaHHBIX, OapbepHast CHHXPOHHU3AIUS
7. KomiekTuBHBIE B3aMMOICHCTBUSI ITPOLIECCOB: 3ammra JIP
OTIEpAINH C TPYITIaMUd U KOMMYHHKaTOpaMu

3. | Texnomorusi mapa- 8. Hactpoiika mpoekra MS Visual Studio misuc- |[3ammra JIP

JIENBHBIX BBIUKCIEHHUH |moap30Banus TexHonornu OpenMP. Co3nanue moTo-

B CHCTeMax ¢ pa3aeis- |koB. OmnpeseneHue napamuielbHol oomacTu. Ypas-

€MOM ITaMATBIO JIEHHE 00JIaCThI0 BUIUMOCTH JAHHBIX

OpenMP 9. Pacnpezernenue BEIYUCICHUH MeX Ty ToToKamu. |3ammra JIP
CuHXpoHU3AIMS JOCTYMA K OOIMM JaHHBIM
10. PacmapaminenuBaHue 0THOMEPHBIX ITUKIOB 3aumra JIP
11. PacnapannenuBaHue JByMEPHBIX [IUKIOB 3ammTa JIP
12. PacnapaienuBaHue TPEXMEPHBIX ITUKIOB 3aumra JIP
13. Hcnonwp3oBaHME ONEPAUN PEIYKITAH 3ammra JIP
14. TlepemeHHBIC OKpYKEHUS U (yHKIINU OuOmuore- |3ammra JIP
ku OpenMP

4. |ITapannensubie unc- |15, TlapamienbHble YMCIEHHBIE ATOPUTMBI pemieHus |3ammTa JIP

JICHHBIE aJITOPUTMBI 3ajja4y JIMHEWHOW anreOpbl

JUTst periieHust TUOBBIX |16. IlaparnienbHble YrCIIeHHBIE arOpuT™BI pereHus (3anmrta JIP

3a4a4 3aJ1a4 MaTEMATHYECKOI0 aHajIn3a
17. TlapannenpHbIE YHCIECHHBIC AITOPUTMBI COpTU-  |3ammTa JIP
POBKHU
18. TlapamnenbHbie anropuT™Mbl B coBpeMeHHbIX MIC. |3ammra JIP

2.3.4 llpuMepHasi TeMAaTHKA KYPCOBBIX padoT (MIPOEKTOB)

KypcoBbie paboThl He TPeIyCMOTPEHBI YUEOHBIM IJIAHOM.

2.4

ThbI oﬁyqalomerom o AMCHMIIJINHE

IlepeyeHb yue0HO-Me TOAMYECKOI0 00€ ClIeYeHHs IJIsI CAMOCTOSATeJIbHOM pado-

Llenpio caMOCTOSATENBHOM padOTHI CTYAEHTA SIBJSETCS YIIyOJeHUE 3HAHUH, MOJYy4EHHbBIX
B pe3y/IbTaTe ayIuTOPHBIX 3aHATHI. BbIpabaThIBarOTCS HaBBIKM CaMOCTOSITEILHON paboThI. 3a-
KPEIUISIIOTCSL OTBIT M 3HAHMsI, TIOJydeHHbIE BO BpeMsl JIabopaTopHBIX 3aHsATui. Huske npencras-
JIEH TepedyeHb y4eOHO-METOJUYECKUX MaTepUajoB, KOTOpPbIE MOMOTraroT OOydaroleMycsl opra-
HH30BaTh CAMOCTOSITEIbHOE U3YYEHUE TeM (BOMPOCOB) AUCIUIIIUHEI 110 BceM BuaaMm CPC.




Bun camocTosiTenbHOU

Ilepeuenp y4eOHO-METOIUYECKOTO OOECTICUCHUS JUCITUTIITUHBI

Ne paboThI 110 BBITTOJIHEHUIO CAMOCTOSTEIIbHON PabOThI

1 2 3
IIpopaboTka u Metoanyeckue ykazaHHs JUIsl TOJATOTOBKYU K JIEKIIMOHHBIM U CEMU-
MTOBTOpPEHUE HapCKUM 3aHITUSAM, YTBEPXKIEHHbIE Ha 3acelaHuu Kadeapbl Ipu-
JIEKITTOHHOTO KJIQJIHOW MaTeMaTuKH (JaKyIbTeTa KOMITBIOTEPHBIX TEXHOJIOTUH U

1 |yaeGHOI 1 HaydHOI
JUTEPATYPHI,
MIO/ATOTOBKA K
CEeMHUHAPCKUM
3aHSATUSM

MaTrepuaia, MaTepualjia

npuxnaaHoit marematuku ®I'BOY BO «Ky6I'Y», nporokon NelO ot
7.04.2015 1.

MeTtoaudeckre yka3aHHs 10 BBITTOJIHEHUIO CAMOCTOSATEIBHOM pabo-
Thl, YTBEpPKJICHHBIEC Ha 3aceJaHNH Kadeaphl MPUKIATHON MaTeMaTu-
KU (aKyJIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUN U PUKIAIHON MaTe-
matuku OI'BOY BO «Kyol'Yy», mpotokon Nel0 ot 7.04.2015 1.

[TogroToBka k
2 |mabopaTopHBIM
3aHSATUSM

Metoauyeckue yka3zaHHsl 110 BBITIOJHEHUIO 1a00paTOPHBIX padoT,
yTBEpIKICHHBIE Ha 3aceJaHuH Kadeapbl MPUKIaTHON MaTeMaTHKH
(axynbTeTa KOMIBIOTEPHBIX TEXHOJIOTUI M MPUKIaTHON MaTeMaTH-
ku ®I'BOY BO «KyoI'Y», mporokos NelO ot 7.04.2015 1.

IloaroroBka K
3 |pemeHu0 331249 U
TECTOB

Metoanueckue yka3aHHs 0 BBIIIOJHEHUIO CAMOCTOSITEbHON pado-
ThI, YTBEpPKJICHHBIEC Ha 3aceJaHNH Kadeaphl MPUKIAJHON MaTeMaTu-
K1 (aKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTUN M MPUKIAIHON MaTe-
matuku ®I'BOY BO «Kyol'Vy», nmporokos Nel0 ot 7.04.2015 .

4 |\TloaroroBka JIOKIA[0B

Meroauueckue ykazaHus JUlsi IIOATOTOBKH 3cce, pedeparoB, Kypco-
BBIX paboT, YTBEp)KICHHBIC Ha 3aceAaHnH Kadeaphl MPUKIATHON
MaTeMaTHK! (paKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH M MPUKIA-
Hoit maremaruku @I'BOY BO «Ky6I'Y», mpotokon NelO ot
7.04.2015 .

TlonroroBka k
pELIEHUIO pacYeTHO-

Metoanyeckue ykazaHHsl 110 BBIITOJIHEHUIO paCUeTHO-TpauyecKux
3aJJaHUH, yTBEPK/IEHHbIE Ha 3aceJaHuu Kadeapbl TPUKIaJHON Ma-
TEMAaTUKU (aKyabTeTa KOMIBIOTEPHBIX TEXHOJIOTUN M MPUKIAJHOM
mareMaTku ®PI'BOY BO «Ky6I'V», npotokon NelO ot 7.04.2015 1.

> rpaduueckux 3agaHuii |MeTonudeckie yka3aHUsl 1O BBIIIOJTHEHUIO CAMOCTOSATEIBHON pado-
(PT3) ThI, YTBEP)KICHHBIC Ha 3aCeAaHUU KaeIpbl TPUKIATHON MaTeMaT -
KU (paKyJabTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U MPUKIaTHONU MaTe-
Matuku @I'bOY BO «Kybl'Y», npotokos Nel0 ot 7.04.2015 r.
MeTtoanueckue yka3aHHs O BBIIIOJHEHUIO CAMOCTOSITEIbHON pado-
5 [loaroroBka k ThI, YTBEPKJICHHBIEC HA 3aCeJaHNH Kadeaphl MPUKIATHON MaTeMaTH-

TEKYILIEMY KOHTPOJIIO

KU (paKyJabTeTa KOMIIBIOTEPHBIX TEXHOJIOTUH U MPUKIATHON MaTe-
Matuku PI'BOY BO «Ky0I'Y», nporokon Nel0 ot 7.04.2015 .

VYuyeOHO-MeToAnYeCKue MaTepuaibl A CaMOCTOATENbHOW paboThl OOydyarommxcs M3
qycila MHBAJIM/IOB U JIUI C OTPAaHMYEHHBIMH BO3MOXKHOCTAMU 310poBbs (OB3) npenocraBnstoTcs
B (bopMax, aganTHPOBAHHBIX K OTPAaHUUYCHHSIM UX 3I0POBBSI I BOCIIPHUATHS WH(OOPMAITUH:

JUis mun ¢ HapyIIeHU MU 3pEHUS:

— B TIeYaTHOU (hpopMe yBETUUECHHBIM MPUPTOM,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JUis u ¢ HapyIIEHUsAMH CITyXa!

— B IIe4aTHOHU (hopme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JUist uL ¢ HapyIIeHU MU OIIOPHO-ABUTATEIbHOIO allnapara:

— B TIe4aTHOHU (hopme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JlaHHBIN TepeueHb MOXKET ObITh PAaCIIMPEH U KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOH-

TUHTEHTa 00Yy4JaIOIMXCSL.



3 Oo0pa3oBaTeibHbIE T€XHOJIOTUH

JlexunoHHBIE MaTepuagbl PEAM3yIOTCs C IMOMOIIBIO JIEKTPOHHBIX Ipe3eHTanui. Ilpu
peanu3anuy ydeOHOH paboThl MO AMCHUILIMHE « TeXHOJIOIMU NapaisieabHbIX BEIYUCIEHUNH» UC-
HOJIB3YIOTCA Cleylonme 00pa3oBaTebHbIE TEXHOIOTHU:

- HHTEPAKTHBHAs [10J]a4a MaTepuasa ¢ MyJbTUMEINMHON CUCTEMOM;
- 00CYXJEHHE CIIOKHBIX U JJMCKYCCUOHHBIX BOIIPOCOB;
- pa30op KOHKPETHBIX MCCIEI0BATEIbCKUX 3a/1a4.

BEM MHTCPAKTUBHBIX 33H$[TI/II7[ — y o OT O0ObEMA AYAUTOPHBIX SaHﬂTHﬁ.
06 18,5% oT 06 y

Bun 3anstus Hcnonb3yemble HHTEPAKTHBHEIE 00- KosmuectBo
Cemectp
(JI, TIP, JIP) pa3oBaTeNIbHbIE TEXHOJIOTUH 4acoB
7 JI HuTepakTuBHAs o/1a4a MaTeprania ¢ 6
MYJbTUMEIUMUHON CUCTEMOM.
OOcyxeHMe CI0KHBIX U IUCKYCCHU-
OHHBIX BOIIPOCOB.
Paz00p KOHKPETHBIX HCCIIEI0BaTENb-
CKMX 3aJau.
JIP KomMmmbroTepHbi€ 3aHSITHS B pEeKUMaX 4
B3aUMOJICHCTBUSL «IIpeNoaBaTeib -
CTYJIEHT».
HUTOI'O 10

I[J'ISI Jung € OrpaHUYCHHBIMH BO3MOXKHOCTAMHU 3O0POBBA MPEAYCMOTPCHA OpTraHU3alusd
I(OHCYJ'ILT&I_II/II\/'I C UCITIO0JIB30BaHHECM 3HeKTpOHHOI>'I ITOYTHI.

4  OueHoYHbIE CPeACTBA JJIsl TEKYLIEr0 KOHTPOJIS YCIeBAeMOCTH U MPOMEKYTO Y-
HOM aTTecTaluu

4.1 DoHJ OLIe HOYHBIX CpeacCTB AJisl MPOBEACHUS TeKleIei/i arrecranmum

@DOHJT OLICHOYHBIX CPEJCTB IUCLUIUIMHBI COCTOUT M3 CPEACTB TEKYILErO KOHTPOJIS U
IPOMEKYTOYHOM aTTeCTallMK MO0 UTOTaM OCBOCHHS JUCIUILIMHBI (3a4eTa).

B kauecTBe OLIEHOYHBIX CPEACTB, MCIOJNB3YEMbIX /ISl TEKYIIETO KOHTPOJIS YCIIEBAEMO-
CTH, IpeJylaraeTcs IepeyeHb BOIPOCOB I10 BBINOJIHEHHBIM J1a00OPATOPHBIM paboTaM, KOTOpbIE
popadaThIBAIOTCS B MpoOIecce OCBOECHUA Kypca. JlaHHBIN mepedyeHb 0XBaThIBAET BCE OCHOBHBIE
paszensl Kypca, BKIIOYask 3HAHUS, ITOJIydaeMble BO BPEMS CaMOCTOATENbHON paboTel. Kpome To-
r0, B&KHBIM 3JIEMEHTOM OOY4eHUs SBIISETCS CaMOCTOSITEIbHOE pEIlleHUE CTYJICHTaMU U claya
WMHJMBUAYaIbHBIX 3a1aHuil B paMkax KCP. CTyneHT 1eMOHCTpUpYET CBOE peleHue IpernojaBa-
TEJII0, OTBEYAET Ha JOMOJIHUTENBHBIE BOIPOCHI.

Ilpumepnoie 3a0anusn 014 UHOUBUOYATILHBIX NPOEKMOG

[IpoBecTn aHanu3 3a7a4uM COTIACHO BAapUAHTY. BBISBUTH pecypchl [l pacnapalieinB a-
Husl. OCyIecTBUTH BHIOOP 00Jiee TTOAXOAIIEH TEXHOJIOTUH MMapalIeNIbHBIX BhIunciiennii. Hamu-
caThb JITOPUTM MapallIeIbHOTO pelieHus.. Hamucate ¥ OTJIaguTh MapayjieNIbHYI0 MPOTpPaMMYy,
peanmusyroniyto anroput™. [IpoBecTr oneHKy 3(PeKTUBHOCTH MapaUICIBHOTO PEIICHHUS.

BapuanTsl 3a1anuii:
Copmupoeku ucnonv3yrowue cpagHeHus:
1. CoptupoBka BEIOOpOM.
2. Ily3bIpbkoBasi COPTHPOBKA.
3. IlefikepHasi COPTHPOBKA.

10



©o0oNoaA

10.
11.

CopTHupoBKa BCTaBKaMHu.
CopTupoBKa CIUSIHUEM.
«'HOMBS» COPTUPOBKA.
UYenHoYHAst COPTHPOBKA:
[TupamuganbHas COPTUPOBKA.
CoptupoBka ¢ momoipio d-Ky4u.
Coptuposka Illemnna.
CoprupoBka Xoapa (ObicTpas).

Copmupoeku He Ucnojbyrowue CpaHerus.

12.
13.
14.

CopTupoBKa OJICUETOM.
ITopa3zpsiqHas HUCXoAAAsl COPTUPOBKA.
[Topa3zpsiqHast Bocxoasias COPTUPOBKA.

Yucnennoe unmezpupoganue:

15.

16.

17.

18.

YucneHHOe MHTETPUPOBAHUE C MCIOJIB30BAaHUEM (POPMYIIBI MPSMOYTOJIBHUKOB 1-TO 1O-
psiIKa ¢ aBTOMAaTHYECKAM BBIOOPOM IlIara MHTETPUPOBAHHUS (AMOCTEPUOPHAsI OI[EHKA I10-
IPEeHOCTH MeToJI0M PyHre).

YucineHHOe MHTETPUPOBAHUE C HCIOJIb30BAaHUEM (POPMYIIBI MPSMOYTOJIBHUKOB 2-TO TO-
pslKa C aBTOMAaTHUYECKUM BBHIOOPOM IIlara MHTETPUPOBAHUS (arocTepruopHas OlleHKa I10-
IpelHOCTH MeToJ oM PyHre).

YucneHHOe HHTETPUPOBAHUE C UCIIOJIB30BaHHEM (POPMYIIBI TPANIEUHA ¢ aBTOMAaTHYECKUM
BBIOOPOM IIIara MHTEIPUPOBAHUS (AIIOCTEPHOpPHAs OI[EHKA MOTPEIHOCTH METoAoM PyH-
re).

UucneHHOE WHTETPUPOBAHUE C MCHONb30BaHueM (opmynsl CHMIICOHA C aBTOMATHYe-
CKUM BBIOOpPOM IlIara MHTETPUPOBAHUS (2IIOCTEpPHOPHAs OIIEHKA MOTPEIHOCTH METOI0M

Pymnre).

Yucnennoe ougpgepenyuposanue:

19.

20.

Uucnennoe muddepeniimpoBanne QyHKIIUA OJHOW MEPEMEHHON Ha OTPE3Ke C UCTOJIb30-
BaHueM (GopMyinbl 1-ro mopska.
Yucnennoe quddepeHiupoBaHue QGyHKIUNA OJHON MEepeMEHHON Ha OTpe3Ke C UCIOJIb30-
BaHHUEM (OPMYJIbl 2-TO TOpPsIKA.

HHmeJZﬂEKmyaﬂbele cucmemnl.

21.

22.

OOyuyeHre WMCKYCCTBEHHON HEHPOHHON cetu omHochoiHbid I[lepcenTpoH 1o menbTa-
MpaBUITy.

OO0ydJeHHne MCKYCCTBEHHOW HeEWpoHHOU cetu [lepcenTpoH mo mpaBuily oOpaTHOTO pac-
MPOCTPaHEHUS O OKH.

4.2 ®oHJ OLCHOYHBIX CPeJACTB JJIsl IPOBeEAeHUSI IPOMEKYTOYHOM aTTe CTAlMI

4.2.1 IlppuMepHBIii epevYeHb BONPOCOB K 3a4€Ty

JIBe Mozienu nmporpaMMHUpOBaHUSL: TOCIIEI0BATENbHAS U TapaJuIeIbHasl.

[Tapagurmel mapauIeIbHOTO MPOTPaMMUPOBAHUS: MAPAUIEIN3M JaHHBIX U NapajlIeIn3M
3az7ad.

OcHoBHBIC KOHIENIINHU Napauienu3Ma. KonseliepHas 00paboTka U mapaienbHast oopa-
OoTKa.

Knaccuduxanus KOMIbIOTEPHBIX apXUTEKTYp 10 DIIMHHY.

Mtuoronporeccopasie IBM ¢ pazpensiemoit U pacnpeneneHHON naMsTeio. VX moctou H-
CTBA U HEJOCTaTKH.

Bo3MmorkHass HEKOppeKTHOCTh BhlunciieHU B OBM ¢ pasnensemoli naMarslo.

Kiaccel TexHuueckod peanusanuu MHOrorpoueccopHbix IBM. CummerpuyHbie Myllb-
tunpoueccopsl (SMP). OcobeHHOCTH cucTeM ¢ MaccoBbIM napaienu3Mom (MPP).
BeruucnurenbHblil  KIacTep: ompeeNeHHe W OCOOCHHOCTH. BnusHue XapakTepucTHK
KOMMYHHUKAIITUOHHOM CETU Ha MPOU3BOAUTENLHOCTh KIACTEPHON CHCTEMBI.
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9. VYckopenue mapamienbHoOl cucteMbl. OCHOBHOM 3aKOH AM7aa.

10. CereBoit 3akoH Ampana. @akropsl, BAUsIONME Ha (PPEKTUBHOCTh MapalljieNbHbIX BbI-
YU CIICHUU.

11. Kitaccol 3aa4, KOTOpbIe MOKHO 3(EKTHBHO BEKTOPH30BATh M PACIIAPAIICIIUTh.

12. OcHoBHbIe TpeOOBaHMS K paclpeeIeHUI0 UTepalyil Ul napaiienbHoil 06paboTku faH-
HBIX.

13. MeTobl pactipenesieHust uTepadii OJJHOMEPHBIX ITUKIIOB.

14. Metoap! pacnipeseneHus uTepauii MHOTOMEPHBIX LIUKIIOB.

15. OcHoBsl TexHonoruu MPI. [lonsitue u npunnunel padorst MPI-nporpammer.

16. O6nme ¢ynkunu MPI. Onpenenenue HoMepa TEKYIIETO MpoIiecca U OOIIETo KOJIMYeCTBa
3aIlyIIeHHBIX Iporeccos. IIpumep npocreiimeit MPI-niporpammer.

17. OcHOBHBIC KOMaHAbl KOMIWJIALKHU U BeIMoIHEHUS MPI-tiporpamm.

18.Tlpuem u mepemaua cOOOIICHUN MEXIy OTAEIbHBIMU TporieccamMu MPI-mporpammer.
OyHKUMM TpueMa/riepeadn ¢ OJTOKMPOBKOM.

19. [IpuMepbl TYNUKOBBIX CUTYaIlHii, BRI3BAHHBIX HEKOPPEKTHBIM HCIIOIh30BAHUEM HH/INB U-
JyaJbHBIX OIlepanuii ¢ GIOKUPOBKOIA.

20.TIpuem u mepenava COOOLICHHI MEXIY OTAEIbHBIMH TporeccaMmd MPI-miporpamMMsl.
OyHKIMU pueMa/nepenadn 6e3 OJI0KUPOBKH.

21.TIpuem u mepenadya COOOLIEHUN MeEXIy OTAEIbHBIMU Mpoueccamu MPI-mporpammel.
OObearHEHHE 3aIIPOCOB HA B3aUMO/ICHCTBHE.

22. Tlpuem u mepenada cOOOMICHWI MEXIy OTACIbHBIMU TporieccamMmu MPI-mporpammel.
CoBMellieHHbIE TPUEM U TIepeada COOOICHUH.

23. KonnexktuBHble B3auMojeicTBusi mporeccoB MPI-miporpammer. [1lnpokoBemaTensHbINH
oOMeH.

24. KonnexktuBHble B3auMozencTBus nmporeccoB MPI-niporpammbl. CO0p JaHHBIX.

25. KomtektuBHBIC B3aMOoIeiicTBUS TiporieccoB MPI-miporpammer. Pacchiika.

26. KonnextuBHBIE B3anMOCUCTBUs mpoiteccoB MPI-tiporpammel. ['moGanbpHbIE omepamnnu
PENYKIUH.

27. CuaXpoHU3aIus mporeccoB B TexHomoruu MPI. baprepHas cCHHXpOHU3AIHS TIPOIIECCOB.

28. IlpenMyIiecTBO HCIOIB30BAHUS KOJUIEKTUBHBIX ONEepaIuii nepes mapHbIMH.

29. IIpumep HEKOPPEKTHOTO HCIOJIb30BAHUS KOJUICKTUBHBIX OMEpaluii, NpUBOIAILETO K TY-
MMUKOBOW CUTYaILlUH.

30. I'pynnbl mpoI1ieccoB 1 KOMMYHUKATOphL. Omiepaiiu ¢ KOMMYHHUKATOPaMH.

31. OcHoBuble ocobenHocTH TexHomoruu OpenMP. Ilymscupyronmii (fork-join) mapame-
JIU3M.

32. [lunamuka pa3Butus crangapta OpenMP. [lognepxxuaronme OpenMP KoMIHIATOPBHI.

33. OpenMP: dopMmaT 3anucu TUPEKTUB.

34. OpenMP: nupekTrBa ompeeIeHus MapaielibHoN obnmactu. [IpuMep McIonbp30BaHUS.

35. OpenMP: criocoObl 3a7aHUs KOJIMYECTBA MOTOKOB, YIPABJICHHE 00JACThIO BUIUMOCTH
JTAHHBIX.

36. OpenMP: pacnipeneneHre BRIUUCICHUN Mex Ay motokamu. Jlupekrusa for. [Tpumep.

37. OpenMP: pacnpenenenne BHIYMCICHIN MexX 1y moTokaMu. Jlupexkrusa sections. I[Ipumep.

38. OpenMP: omeparus penykiuu. [Ipumep.

39. OpenMP: cunxponusanus. JlupexkTussl barrier, single u master.

40. OpenMP: cunxponusauus. upexrussl critical,atomic u flush.

41. OpenMP: coBMeECTUMOCTb TUPEKTUB U UX APaMETPOB.

42. bubmmoreka ¢pynkauii OpenMP.

43. Tlepemennsie okpyxxerust OpenMP.

44. OCHOBHBIE KJIACCHI TEXHOJOTUN MapalIeIbBHOTO TPOTPAMMHUPOBAHUSL.

4.2.2 Kpurepuu oueHKn

O1eHka «3auTeHOo:
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— CTYZICHT ITOKa3bIBAET XOPOLE 3HAHNS H3YdeHHOTO yueOHOTO MaTepuana,

— CaMOCTOSITENIBHO, JIOTHYHO U MOCIIEI0BATEIILHO H3IaraeT U MHTEPIPETHPYET MaTepHaIIbI
y4e0HOTO Kypca;

— MOJIHOCTBIO PACKPBIBAET CMBICII IIPEATIaracMoro BOIpoca;

— BJIa/Ie€T OCHOBHBIMH TE€PMUHAMH H IMIOHSATHSIMH H3y4EHHOTO Kypca;

— MOKa3bIBACT YMCHUC NEPCIOKUTHh TCOPCTUICCKUEC 3HAHHW A HA npennonaraeMLIﬁ IpaKTHu-
YECKUU OIBIT.

Ouenka «He 3aureHo»:

— (pparmMeHTapHbIE 3HAHUS 110 AUCLUILIINHE;

— OTKa3 OT OTBeTa (BBIMOIHEHUSI MICbMEHHOU PabOThI);

— 3HaHUE OT/AEIbHBIX UICTOYHUKOB, PEKOMEHJOBAHHBIX YU€OHOU MPOTrpaMMoil 0 JUCI U-
IIJIMHE;

— HEYMEHME UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJInuue rpyobIx ommooK;

— HU3KUU YPOBEHb KYJIbTYPbl MCIIOJHEHUS 3aJlaHUH;

— HU3KHH ypoBeHb c(POPMUPOBAHHOCTHU 3asBJICHHBIX B paboyeil mporpaMme KOMITETEHIIUMN.

O1eHOUHBIE CpeICTBA ISl UHBAJIUJIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 310D O-
BbsI BRIOMPAIOTCS C yI€TOM MX WHIAMBUIYAJIbHBIX IICUXO(PU3NUECKUX 0COOEHHOCTEH.

— MIpU HEOOXOIUMOCTH UHBAIMIAM U JIMIIAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS
IPEIOCTABIISIETCS IOTIOTHUTENBHOE BpeMsI JJIs IOATOTOBKHM OTBETA Ha 3K3aMEHE;

— IIpU POBEICHUH MTPOLEAYPHI OLICHUBAHUS PE3YIbTATOB 00YUEHUSI HHBAJIUIOB H JIUII C
OrpaHUYE€HHBIMH BO3MOXHOCTSIMU 3/10pPOBBsI IIPEyCMaTPUBAETCS UCIIOJIb30BaHUE TEXHUUECKUX
CpEeACTB, HEOOXOAUMBIX UM B CBSI3U C UX MHAUBUIYaIbHBIMU OCOOCHHOCTSMH;

— IIpY HEOOXOTMMOCTH JUTSI OOYJArOIIMXCSl ¢ OTPAHMYEHHBIMH BO3MOYKHOCTSIMHU 3/I0POBBS H
MHBAJIUOB NIPOLieypa OLEHUBAHHUS PE3YJIbTaTOB OOYUEHU S 110 TUCLUIIIIMHE MOXKET HPOBOAMT b-
Csl B HECKOJIBKO TAIloB.

[Ipouienypa oreHUBAHUS PE3yIBTATOB OOYyYEHUS WHBAIUAOB U JIMI] C OTPAaHMYECHHBIMH
BO3MOXHOCTSIMU 37I0POBbS 110 JUCHHUIUIMHE IPEIycMaTpUBAET MpelocTaBiIeHHe NH(OpMAINH B
dopmax, amanTHPOBAHHBIX K OTPAHUUYEHUSAM UX 3A0POBbS U BOCHPUATHS HH(OPMAIUU:

Jist U ¢ HapyIIeHUSIMU 3pEHUST:

— B IIe4aTHOU (hopMe yBETMUEHHBIM IPUPTOM,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

Jlns mun ¢ HapyIIeHHUsIMH CITyXa:

— B IIeyaTHOH (opme,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

Jist UL ¢ HapyIIEHUIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IleyaTHOH (opme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JlaHHBIN TTepeueHb MOXKET OBbITh IOMOJIHEH U KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOH-
TUHTEHTA 00yJarOIMXCsl.

5 IlepeyeHb OCHOBHOW W JIOMOJHHUTEJHLHOH Y4eOHOW JHMTepaTypbl, HeOOXOAUMOIi
JJIs1 OCBOCHHUS JMCIHUITHHBI
5.1 OcHoBHas JUTEpaTypa

1. Boesoaun B.B. Ilapannensubie Beiuncienus [Tekcr]: yuebHOe mocoOue sl CTYICHTOB
By30B / B. B. BoeBoaun, Bin. B. BoeBonun. — CII6.: BXB-IletepOypr, 2004. — 599 c. (50
9K3.)
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2. Teprens B.IL. Teopus u mpakTHKa mapauiebHBIX BeIUUCICHUH [Tekct]: yaeOHOE moco-
oue / B. IL. I'epreas. — M.: BUHOM. Jlabopatopus 3Hanuii: HTepHET- YHUBEPCUTET
HNudopmannonusix Texnonoruit, 2007. — 423 c. (40 5x3.)

3. MuxoB A.M. PacripenenenHbie KOMITBIOTEPHBIE CUCTEMBI M aJTOPUTMBI: y94eOHOE MOCO-
oue. — Kpacuonap: Kybanckuii rocynapctBenHbiit yausepeutet, 2009. — 87 c. (40 5k3.)

4. AdanacreB K.E., Crykono C.B., Mansmmenko B.B., Kapabues C.H., Annpees H.E.
OCHOBBI BBICOKOIIPOU3BOIUTENBHBIX BhIuMciaeHUN T.2 [DnekrpoHHbIN pecypc]. TexHo-
JIOTUH TapajIeNIbHOTO MPOrpaMMUpOBaHUS: yueOHoe rmocobue. — KemepoBckuii rocynap-
CTBEHHBIN YHUBEPCHUTET, 2012. — 412 c. — URL:
http//biblioclub.ru/index.php?page=book view red&book id=232204.

Ji1st ocBOGHMS TMCUUIIMHBI MHBAJIUIAMU U JIMIIaMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
370pOBbS MMEIOTCSI M3/1aHUsl B DJEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaX
«JIanp» u «OpaiiT».

5.2 Jlono/tHUTE IbHAS JIUTEPATypa

1. Teprens B.II. Boicokonpon3BoANUTENbHBIE BBIUUCIEHUS ISl MHOTOIIPOLIECCOPHBIX MH O-
rosepHbix cucteM [Tekct]: yaeOHuk st ctyneHToB By3oB / B. I1. I'eprens; bubnuoreka
Huxeropoackoro roc. yu-ta uM. H. W. Jlo6aueBckoro. — M.: 31-Bo MOCKOBCKOTO YHU-
Bepcutera: ®U3SMATIIUT, 2010; Huxuauii HoBropoa: Huskeropoackuii rocynapcTBeH-
HbIld yHuBepceutet, 2010. — 543 c. (10 5k3.)

2. Kennep JIx. IlapamiensHoe nporpammupoBanue B cpene MATLAB s MHOTOSIIEpHBIX
U MHOTOY3JIOBBIX BBIYHCIUTEIBHBIX MAIMH: yaeOHOe mocodue / Hayd. pen. . B. [1y6-
poB; [mpeaucin. B. A. CanoBununii]. — M.: I3n-Bo MockoBckoro ynusepcutera, 2013, —
294 c. (10 5k3.)

3. babenko JL.K. TlapannensHpie aaropuTMbl AU pEIICHHs 3aqad 3alThl WHQOpManuu
[DnexkrporHbIi pecypc] : yaueoHoe mocoodme / JI. K. babenko, E. A. Nmykosa, W. 1. Cu-
JIOpOB. - M.: Topsuas  nuHusA-Tenexom, 2014. - 304 c -
https://e. lanbook.com/reader/book/63228/#1.

6 IlepeyeHnb pecypcoB HH(}pOPMALHOHHO-TeJeKOMMYHUKAIMOHHON ceTH «MHTep-
HeT», He00XOAUMBIX VIS OCBOCHUS AUCHUILINHBI

1. Buxkuneaus, cBobomnas suuukionemus — Wikipedia [Dnexrponusiii pecypc]. - URL:
http://ru.wikipedia.org.

2. DnexTpoHHO-OMOMMOTEeUHas cucteMa M3matenbeTBo «JlaHb» [DIIEKTpOHHBIN pecypc]. -
URL: http//e.lanbook.com.

3. Hayunas osnekrpoHHas OmOMMOTEKa B pamkax mpoekra deneparbHOr0 areHTCTBA IO
HayKe W MHHOBarusM [Dnekrponnsiii pecype]. - URL: elibrary.ru.

7 MeToanueckue PEKOMEHAALIUHU 110 OPraHvu3alui U3yYC€HUS JUCHUIIIMHBI

VYuyeOHast AEATENbHOCTh MPOXOAUT B COOTBETCTBUM C IpaduKoM ydeOHOro Ipolecca.
[pouecc camocTosTENbHON PabOThl KOHTPOJIUPYETCS BO BpPEMsl ayIUTOPHBIX 3aHATHI U WHIU-
BU/IyallbHBIX KOHCYNbTaluid. CaMocTosTenpbHas padoTa CTy[JEeHTOB IPOBOIUTCS B (popme u3yde-
HUSI OTZIENIBHBIX TEOPETUUECKUX BOIIPOCOB 110 IIPEUIaraéMoi JIMTepaType.

B ocBOCHMU TUCHUIUIMHBI HHBATUIAMH U JIMIIAMHA C OTPAHUYCHHBIMH BO3MOYKHOCTSAMH
3M0pOBbsl OOINBINIOE 3HAUCHHE HMEET WHAMBHUyallbHas ydyeOHas paboTa (KOHCYIbTAlluU) —
JOTIOTHUTEBHOE Pa3bsICHEHUE YIeOHOTO MaTepuaa.

MHauBUlyaIbHBIE  KOHCYJIBTAIlMM TI0 TMPEIMETY SBJISIFOTCS BaXXHBIM  (PaKTOpOM,
CIOCOOCTBYIOIIMM WHJMBUIYaTU3allMH O0y4EeHUS U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa

14


http://biblioclub.ru/index.php?page=book_view_red&book_id=232204
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http://e.lanbook.com/

MCXKAY IIperoJaBarciicM U O6y‘laIOH_lI/IMCH HHBAJIMAOM HWJIX JAOOM C OIpaHUYCHHBIMH
BO3MOJXHOCTAMHA 310POBbA.

8 IlepeyeHb MH(OPMALUOHHBIX TEXHOJIOIHI, HCIOJIb3yeMbIX NPU OCYIIECTBJIe HUM
00pa3oBaTeIbHOIO NMpouecca Mo JUCHUILIHHE (MOAYJI0) (MIPH HEOOXOAUMOCTH)

8.1 IlepeyeHs MH(} OpMALIMOHHBIX TEXHOJIOT U
— IIpoBepka nomalHuX 3aJaHUN U KOHCYJIBTUPOBAHUE IOCPEICTBOM 3JIEKTPOHHOM MOYTHI

U couuanpHoi cetu «BKoHTakTey.

— Hcnonb3oBaHue AJIEKTPOHHBIX MPE3EeHTAlMi MpPU IPOBEIEHNUH JIEKIUOHHBIX U Jlabopa-

TOPHBIX 3aHATHH.

8.2 IlepeyeHb HEOOXOTMMOT0 MPOrPAMMHOI0 00ecmeYye Hus

1. Omnepanunonnas cucrema MS Windows wu Linux.

2. Tlaker MS Office umu LibreOffice.

3. TlporpamMmMHOe oOecmiedeHHE I OpTaHHW3AI[UU YIIPABJIIEMOTO KOJUIGKTUBHOTO M 0e3-
OMaCHOTOo J0CTyna B MIHTepHET.

4. Cucrema nporpammupoBanus MS Visual Studio.
8.3 IlepeyeHb HEOOXOAMMBIX HH(} OPMALHOHHBIX CIPABOYHBIX CHCTEM

1. Buxumnemus, cBobomnas sHumkionemuss — Wikipedia [Dnekrponusiii pecypc]. - URL:
http-//ru.wikipedia.org.

2. DIeKTpoHHas oubmuorexka  Kyol'Y [DnexTpoHHBbII pecypc]. - URL:
http://www.kubsu.ru/ru/node/1145.

3. Dnexrponnas O6ubnmoreunas cucrema eLIBRARY.RU [Dnexrponnsiii pecypc]. - URL:
http//wwwe.elibrary.ru.
9 MarepuajbHO-TeXHHYECKOE o0ecneyeHue y4eOHOH TUCIUTLTHHBI

Brx pabor MarepuanbHO-TEXHUUECKOE 00€CTeUeHe TMCIUIIIIMHBI U OCHAILICH-
HOCTh

1. | JlexkunoHnHsbie JlexmoHHass ayauTOpHs, OCHAINCHHAs MPE3CHTAIIMOHHON TEXHUKON

3aHATHUSA (mpoexrop, 3KpaH, KOMIIBIOTEP/HOYTOYK), COOTBETCTBYIOLM IIPO-
rpaMMHBIM OOECIICYCHHEM, a TakKe HEOOXO0AUMOW MebOemnbio (IocKa,
CTOJIBI, CTYJIbsI)
(aymuropuu: 129, 131, 133, A305, A307)

2. | JlaboparopHbie Jlaboparopusi, yKOMILIEKTOBaHHAsl CIEIUATM3UPOBAHHON MeEOETbIo,

3aHATUSA TEXHUYECKUMH cpeacTBamMu oO0ydeHust (coBpemeHHbIMH [IOBM Ha
6ase mporeccopos Intel mmu AMD, 00beIMHEHHBIMU JIOKATLHOU Ce-
TBIO) C BBIXOJIOM B INI00aNbHYIO ceTh VIHTEpHET, a Takoke COBPEMEHHBIM
JUIIEH3MOHHBIM ITPOTPaMMHBIM o0ecrieueHneM (OTrepariuoOHHas CUCTe-
Ma Windows 8/10, maker Microsoft Office, cpensr mporpaMMupoBaHuUs
MS Visual Studio u Delphi)
(aymaropuu: 101, 102, 105, 106, 107, A301a)

3. | I'pynmoBsie Aynutopusi Ul CEMHUHApPCKUX 3aHSATHH, TPYINMNOBBIX M WHIUBUIY-
(MHAMBUIyalIbHBIE) | QIBHBIX KOHCYNBTAIlUM, YKOMIUIEKTOBAHHBIE HEOOXOIUMOUN MeOenbto
KOHCYJIbTAIIUU (tocka, CTOJIBI, CTYIIbS)

(aymutopuu: 129, 131)
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http://ru.wikipedia.org/
http://www.kubsu.ru/ru/node/1145
http://www.elibrary.ru./

Texymi
KOHTPOJIb,
IIPOMEXKYTOYHAs
aTTecTanus

Aynutopus Uil CEMUHAPCKUX 3aHITUM, TEKYLLIEr0 KOHTPOJIS U IpOMe-
KYTOUHOH aTTecTallMM, YKOMIUIEKTOBAHHAs HEOOXOAMMOIl MeOenbto
(mocka, crombl, cTynbs) (aymutopuun: 129, 131, 133, A305, A307, 147,
148, 149, 150, 100C, A3016, A512), koMIbIOTEpaMH C JTUIIEH3UOHHBIM
MPOTPaMMHBIM 00ECIEYeHHEM M BBIXOJIOM B HHTEPHET (ayAUTOPHU:
106, 106a. A301)

CamocrositenbHast
pabota

KaOuner ansi caMoCTOSTENBbHOM pabOThI, OCHAIICHHBIM KOMIBIOTEP-
HOM TEXHUKOM C BO3MOYKHOCTBIO IOAKIIOYEHMS K cetu MHTepHer,
MpOTPAaMMOM JIKPAHHOTO YBEIUYEHUsI, OOCCIICYCHHBINH TOCTYIIOM B
ANEKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTENbHYIO CpPEly YHHUBEPCH-
TeTa, HEOOXOAMMON MEOETbIO (IOCKA, CTOJBI, CTYIIbS)

(aymutopust 102a, YnTanbHBIN 3a1).
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