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1. llesab ocBoeHMSsI JUCUMIITIHHBI

Lenbp — ¢popMupoBaHue y CTy/I€HTOB 3HAHUI O 0A30BBIX MOHATHUSX BBEACHUS B aHAIM3 JaH-

HBIX.

2. Mecto nucunminesl B ctpykrype OIIOIT BO

Jannas mucturinHa (yueOHbIM Kypce) oTHocutTes K bioky bl «/lucummmuner (Momym)y»

(BapuaTuBHAas 4acThb).

JycuuninuHsl, yueOHbIE KypChbl, HA OCBOEHUU KOTOPBIX 0a3upyercs JaHHAs TUCLUILINHA!

[IporpamMmMupoBaHue Ha s3bIKaX BHICOKOTO YPOBHS;
AJTOPUTMBI U CTPYKTYPbI JaHHBIX;

- ApXI/ITeKTypa KOMITIBKOTCPOB U OIICPALIMOHHBIC CUCTCMBI,

OOBEKTHO-OPUEHTUPOBAHHOE IIPOIPAMMHUPOBAHUE.

JlMcuumuinHbl, yaeOHble KypChl, [UI KOTOPHIX HEOOXOAUMBI 3HAHHS, YMEHHS, HABBIKH, TIPU-
oOpeTaemble B pe3ysbTaTe U3y4eHHs JaHHOW JAUCIUTUINHBL:
— Pagpabotka mnpunoxenuil Ha mnardpopme Java/Pa3paboTka mpuiiokeHHH Ha
mwiardopme Net;
— IPOM3BOACTBEHHAS NPAKTUKA;
— KYPCOBO€ ITPOEKTUPOBAHUE;
— TIOATOTOBKA BBIITYCKHOM KBaTU(HUKAIIMOHHON pabOTHI.

3. [lnanupyembie pe3yJbTaThl 00y4YeHHsI

®opmupyembie U

KOHTPOJIHpYeMbIe NHankaTopbl JOCTHKEHHSI KOMIIe-
. I[Inanupyemble pe3yabTaThl
KOMMEeTEeHIIUH TeHIHii
o0yueHust
(Ko ¥ HAUMEHOBA- (Ko ¥ HANMEHOBAHUE)
HUE)

YK-1. CnocoGeH ocy-
IIECTBIISATH TTOUCK,
KPUTHUECKHUI aHATH3
U cUHTEe3 HH(pOopMa-
WU, TPUMEHSATH CH-
CTEMHBIN ITOAXO, UL
pellIeHus TOCTaBIIeH-
HBIX 33724

VK-1.1 3HaeT npuHuunsl cbopa,
oTbopa n 0606 eHns
MHopMaunn, MeToanKun
CUCTEeMHOro nogxona Ans
pelweHna npodecCcnoHasibHbIX
3ajau.

3HaTh:

3aJla4d  MPOU3BOJCTBEHHON U
TEXHOJOTHYECKOH JCATEILHOCTH
Ha Mpo(deccuoHaTbHOM YpPOBHE,

BKJIIOYAs: pa3paboTKy
&HFOpHTMH‘I@CKI/IX n
NPOrPaMMHBIX  pPEUICHHA B
obnactu CHUCTEMHOTO U
MIPUKJIATHOTO
[IPOrPaMMUPOBAHNS;

OCHOBHBIC IIapailUTMbl IIapajli-
JICJIBHOT'O IMPOrpaMMHUPOBAHUAA;
MCTOJbI ITIOCTPOCHUS MapaJlJIC/Ib-
HBIX &JITOPUTMOB

VK-1.2 YMeeT aHanm3npoBsaTb U
cucTteMaTmU3npoBaTb
pa3HOpOAHbIe OaHHbIe,
oueHmnBaTb SPPEKTUBHOCTb
npoueayp aHanusa npobnem u
MPUHATNA peLleHnn B
npodeccnoHaibHOMN

VYMmeTs:
HpI/IMeHSITI) TeOpI/II/I, MeTO)II)I,
AITOPUTMBI, CUCTEMBI U CpEJ-

CTBa MapaJuIeIbHBIX TEXHOJIOTUI
npu petieHnu MpodecCHOHATb-
HBIX 3a/1a4




®opmupyemble H

KOHTpPOJIMpyeMble NHaukaTopsl 10CTHKEHUST KOMIIe-
. Inanupyembie pe3yJbTaThI
KOMMETEeHI[UH TeHU Uit
o0yueHust
(xox ¥ HaMMEHOBa- (Koa 1 HANMEHOBAHUE)
HUE)

NEATEJIbHOCTN.

VK-1.3. BnageeT HaBblkaMu
Hay4YHOro Nnovcka u
npakTnyeckom paboTbl C
MH(OPMaALMOHHbBIMU
NCTOYHUKaAMWN; MeTogaMu
MPUHATUSA peLueHnn.

Bnaners:

3HAaHUSIMHU TEOPUHU, METOJIOB, CU-
CTeM, IMpeIHa3HAuYeHHBIX IS
peleHHs NPaKTUYeCKUX 3a]a4d B
o0nactu NapajyIeIbHOTO
HIPOTrPaMMHUPOBAHUS C UCTIONIB30-
BaHHEM COBPEMEHHBIX SI3BIKOB U
UHCTPYMEHTAJIbHBIX CPEJCTB

CnocoOeH cOCTaBIsATh
TEXHUKO-D)KOHOMMYE-
CKoe 000CHOBaHHUE
MIPOSKTHBIX PEIICHUM
U TEXHUYECKOE 3a/1a-
HHUE Ha pa3paboTKy
pOTrpaMMHOT0 obec-
neuyenus (I1K-2)

[1K-2.1. 3naeT MeToIMKHU pacuera
skoHOMHUYeCcKO# dpdexTuBHoCcTH [10 1
TEXHOJIOTHH, a TaK)Ke 00HEKTOB
aBTOMAaTHU3ALIUU

3HaTh:

3aJ]a4d  TPOU3BOJCTBCHHOH M
TeXHOHOFquCKOﬁ NCATCIIBHOCTHU
Ha TPO(eCcCHOHAILHOM YpPOBHE,

BKJIIOYAS: pa3palboTKy
AITOPUTMHUYECKUX u
MPOTPaMMHBIX  PEIIEHUH B
obnactu CUCTEMHOT'O u
IIPUKIJIATHOTO
[IPOrpaMMHUPOBAHMS;

OCHOBHBIC IIapaJuTrMbl Iapali-
JICJIBHOT'O IIPpOrpaMMHPOBAHUAA;
MCTOJbI TIOCTPOCHUS MapalJIC/Ib-
HbBIX aJITOPUTMOB

[1K-2.2 YMmeeT cocTaBisiTh MPOSKTHYIO
JIOKYMEHTAIIUIO0; pa3padaThiBaTh
TEXHUYECKYIO JJOKyMEHTAIIHIO Ha
MIPOEKTUPOBAHUE U Pa3pabOTKy
MIPOTPAMMHOTO 00ecTieueHHsI; TPHUBOUTD
MIPOrpaMMHBIE MPOTYKThI B COOTBETCTBUE
¢ TpeOOBaHUAMHU JEHCTBYIOLIUX
CTaH/IapTOB

VYMmeTs:
MPUMEHATH TEOPHH, METOJIbI,
aJIFOpI/ITMBI, CHUCTECMBI H cpen-

CTBa MapauIeIbHBIX TEXHOJIOTHI
NPy pemeHn: MPo(hecCHOHAb-
HBIX 337124

IIK-2.3 Bnageer MeTogaMy aHaIn3a
MPEUMYIIECTBA U HEAOCTATKOB
CYIIECTBYIOIIHNX CITOCOOOB
aBTOMATHU3ALIUHU 11 KOHKPETHOTO
MPEPHSITHS, PEUMYIIECTBA U
HEJOCTAaTKOB Pa3IMYHBIX CIIOCOOOB
npuoOperenus [10 1 KOHKPETHOTO
MPEINPUSITHS; ONIPEENSITh COCTaB 3aTpaT
Ha BHeapeHue MC

Bnaners:

3HAaHUSIMU TEOPUHU, METOJIOB, CU-
CTEM, MPCAHA3HAYCHHBIX JId
peleHHs NPaKTUYEeCKUX 3a]ad B
obnactu NapajieIbHOro
IPOTrPaMMHUPOBAHUS C UCTIONIB30-
BAHUCM COBPCEMCHHBIX S3BIKOB U
MHCTPYMEHTAJIbHBIX CPEJICTB

Crnocoben ocy-
IIECTBIIATH  BEJCHHE
0a3bl JaHHBIX U TOJ-
Jep’KKYy HHpOpMaIu-

ITK-5.1 3HaeT TeXHOJOTUH Pa3pabOTKU U
BeneHusa 0a3 TaHHBIX

3HaTh:

3aJla4d  MPOU3BOJCTBEHHON U
TEXHOJOTHUECKOH JCATEILHOCTH
Ha Mpo(deccuoHaTbHOM YpPOBHE,

OHHOT0 oO0ecreyYeHus BKJIrOYAs: pa3paboTKy
peleHusT  TPUKIIAJI- AJTOPUTMHUYECKHUX u
HbIx 3a7a4 (I1IK-5) [IPOTPAMMHBIX  PELICHUHA B




®opmupyemble H

KOHTpPOJIMpyeMble NHaukaTopsl 10CTHKEHUST KOMIIe-
. Inanupyembie pe3yJbTaThI
KOMMETEeHI[UH TeHU Uit
o0yueHust
(xox ¥ HaMMEHOBa- (Koa 1 HANMEHOBAHUE)
HUE)

obnactu CHUCTEMHOTO u
NPUKJIIAHOTO
IPOrpPaMMHUPOBAHUS;

OCHOBHBIC IIapaJuTrMbl Iapali-
JICJIBHOT'O IIPpOrpaMMHPOBAHUAA;
MCTOJbI TIOCTPOCHUS MapalJIC/Ib-
HbBIX aJITOPUTMOB

[1K-5.2 Ymeer npoekTupoBaTh U
paspabaThiBaTh 0a3bl TaHHBIX,
HCTIONTE30BATh UX IS TTOIICPKKH
nH(pOpMaAITMOHHOTO 00OecIeueHUs
pEIICHUS TPUKIIATHBIX 337124

YMers:

OPUMEHATh TEOPUH, METO[BI,
AJITOPUTMBI, CUCTEMBI U CpCI-
CTBa MapauleIbHbIX TEXHOJIOTHI
NPy pemeHn: MPo(hecCHOHAIb-
HBIX 3a/1a4

I1K-5.3 Bnageet HaBBIKAMH
IKCIUTyaTaliu 0a3 JaHHBIX, OICPIKKH
WH(POPMAITMOHHOTO 00eCTIeUeHHUS
peleHHs TPUKIIAIHBIX 337134

Bnaners:

3HAaHUSIMHU TEOPUHU, METOJIOB, CHU-
CTEM, NPCAHA3HAYCHHBIX JId
peleHNs NPaKTUYEeCKUX 3a]ad B
obnactu NapajieIbHOro
IPOTrPaMMHUPOBAHUS C UCTIONB30-
BAHUCM COBPCMCHHBLIX S3BIKOB U
MHCTPYMEHTAJIbHBIX CPEJICTB




4. TexHoJsiornyeckasi Kapra mno yueoOHomy Kypcey ''Beenenue B aHaau3 JaHHbIX"

Cemectp | Kon-Bo Henens, B OO0beM y4eOHOro Kypca W BUABI YYEOHBIX MEpPONPHUSITHI ®opma | Konrpons
H3yHCHUS | TCHCHHMC KOTOPBIX | Bcero KonTakTHas paboTa 3aHATH CamMocrosiTenbHas padoTa KOHTpOJIA | B 4acax
peain3yeTCs Kypc YacoB Bcero é.‘ ° =
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Hpozlomanem,Hoch. y‘leﬁHl)IX Me-
. TpeboBanus Kk pecypcam
PONPHUATHIA, TPOBOAUMBIX
K B
M
p- P Ne
Ne a B a 10 UHAMBUAYAJIb- a
. . c R X B ayIUTOPHHU HOMY I'pauKy CTY- K y
HaunmeHnoBanue Onucanne yue0HOro Meponpu-{ 11 JAEeHTa i M
e a a 0 Pexomenayemast
Ne moay.s |yueGHOro Mmeponpu- atus (TeMa, Gopma npoBene- | U 6 a > a
a 3 y JurTeparypa
ATUS HUs) c a - X Tped
e B g T a pedyemoe
a bl Wl Ay IHTOPUH B
b a H o p ¢ obopynoBanue
" H H it a B T.4. B . T
" 0
" HHTEPaKT. a M y
e ,: p | Buyacax dopme B Yacax | B JHfX Bl, " i
: (+9 ') : ¢
T
0
1 Moy 1 lexmms 1 Tlex] Beencnue B napayienbHoy 1 5 UleknoHHas ay i Menaobeciie- |
[IporpaMMHpOBaHUE [ropust [ICHUC
[CaMoCTOSATENBHOE Cam ) 60 102 13
M3Yy4E€HNE MaTEpHrajia
1 Monyns 1  [lexuus 2 Jlex2 |CHHXpPOHHM3AIMS MPOLIECCOB + JI 2 lexunontas  ayauy Mennaotecne- 1
[rOpust [UCHUC
1 Monyns 1  lexuus 3 Jlex3 [BIOKUPOBKHU 1 Gapbepsl + a 2 lexumonnas ayauy Memaotecre- f,
ropust [ieHHe
] M. -
2 Mouyas 1 Ulexius 4 Jlex4 [Cemadopbl 1 MOHUTOPBI + JI 2 Jlexumonnas ay/m eamaobecne 1
ropust [eHue
2 Moy 1 lexus 5 TTexs Kitaccuueckne 3amaum  mapai n 1 5 UlekinoHHAsT Ay i Mennaobecrie- |
h1eIbHOr0 IPOrpaMMUpoBaHus 1 ropust lueHue




IIponoKUTETLHOCT Y4eOHBIX Me-

PONPUATHI, TPOBOAUMBIX

Tpe6GoBaHus K pecypcam

B
K
M
P P Ne
Ne ' a B a 10 HHAUBHIYAIb- a
" " c R X B ayANTOPHH HOMY IpauKy CTY- K y
HaumeHoBaHue Onucanue yyeGHOro Meponpu-| 1 AeHTa 1 M
e a a 0 Pexomenayemast
I Ne moapynsi |yueOHOro Meponpu- 3 sATud (Tema, popma nposese- H y 0 I B a HTEDATYDA
ATHS HUSA) c a - X T paryp
e B 11 b pedyemoe
a a Tun ayauropuu B
b a " o p ¢ obopynoBanue
" H H i a B T.4. B . T
" [
HHTEepPaKT. a
" u B | Buacax p B yacax | B IHAX y M J:)l/-
e " dbopme N e
: (+5 ') ¢
T
o
Knaccuueckue 3afaud  mapal-
UlekIoHHas Ay IH- Menunaobecre-
2 Monyas 1 Ulexius 6 Jlek6 [renpHOrO MporpaMMupoBaHus 2 |+ JI 1
ropust [aeHue
Beenenne B Teopuio paspaboTky UlekIoHHas Ay IH- Menaobecre-
3 Momyns 1 [lexuns 7 Jex7 [2H PHO pasp + I 1 e A 1
[IapasuIeIbHbIX AITOPUTMOB ropust [aeHue
KoMmnbroTepHBIH
[IpakTHYeCKOE 3aHs PazpaboTka IOCIEOBaTEIbHBIX Menaobecre-
3 Moxayns 1 Mp3 1.1 + I kiiacc  o0uiero 104 1,3
rue 1.1 AIrOpUTMOB 1 HeHe
cTyma
[KoMIbIOTEpHBII
[IpakTHueckoe 3aHs- PaspaboTka 10C/I€10BaTeNbHBI Menunaobecrie-
3 Monayns 1 Mp31.2 + I 6 kiiacc  oOwiero 104 1,3
rue 1.2 AIITOPUTMOB 2 eHIe
cTyma
UlekiMoHHas Ay 1 Menaobecre-
4 Monyns2  Plexuus 8 JIex8 [OpenMP 1 + J1 1 YA A D
ropust [aeHICe
UlekoHHas  ayIH- Menunaobecre-
4 Monyns2  [lexums 9 Jlek9 |OpenMP 2 + b . e A p
ropust [aeHue
. KoMmnbroTepHBIH
[IpakTHUeckoe 3aHsA (OpenMP: urepannoHHbIi napai- P Menaobecre-
4 Monyb 2 Mp32.1 + I kiiacc  o0uiero 104 D
re 2.1 fienu3Mm, napasuienbHble MKIbL | HeHe
cTyma
. KoMnbroTepHBIH
[IpakTHueckoe 3aHs- OpenMP: urepalvoHHbIN napa P Menunaobecrie-
5 Monyns 2 Mp32.2 + I 8 kiiacc  oOmiero 104 D
re 2.2 Jienu3M, napanienbHbIe HUKIIBL 2 eHIe
cTyma
[KomrbroTepHbIi
[IpakTHUecKoe 3aHs OpenMP: uTepalnoHHBIH napa- Menuaobecre-
5 Monyns 2 P Mp33.1 P par P + 11 KJ1acc  00IIEro 104 A "
rue 3.1 penusm, penykums 1 [IeHnE
cTyna
. [KoMIbroTepHBII
[IpakTHyeckoe 3aHsA OpenMP: utepanvoHHbIH napa P Menunaobecre-
5 Mogyns 2 Ip3 3.2 + I 8 lacc  00IIero 10+ D
rue 3.2 penusmM, penykuus 2 [IeHNE
cTyna
[Tpenaxxep 0e3 ydvera
bajutoB B urorosoM Tp - 77
efTHHre
KypcoBast pabota KP - 36 90 1-3




IIpoxo/IKHTETBHOCTE YIeOHBIX Me-
. TpeGoBanus k pecypcam
poONpHATHA, IPOBOIUMBIX
K B
M
P P Ne
Ne ' a B a 10 HHAUBHIYAIb- a
" " c R X B ayANTOPHH HOMY IpauKy CTY- K y
HaumeHoBaHue Onucanue yyeGHOro Meponpu-| 1 AeHTa 1 M
e a a 0 Pexomenayemast
Ne moapynsi |yueOHOro Meponpu- sATud (Tema, popma nposene- | 0 1 s a
a 3 y JuTeparypa
ATHS HUSA) c a - X Tped
e B i} a pedyemoe
a a Tun ayauropuu B
b a " o p ¢ obopynoBanue
" H H i a B T.4. B . T
" [
u HHTEepPaKT. a M y
B yacax B yacax | B IHAX
e " " dopuie Yo ov |
: (+5 ') ¢
T
o
[IpakTHYeCKOE 3aHs [<ommioTeprbiii Menaobecre-
6 Mouyns 2 [ e 4.1 IIp3 4.1 OpenMP: pexypcus 1 + I 2 kiiacc  o0uiero 104 e D
cTyma
[IpakTHyeckoe 3aHs- [KommpioTepHbiii Menunaobecrie-
. + ]
6 Monyns 2 e 4.2 Ip3 4.2 OpenMP: pexypcus 2 I 8 2 kiiacc  oOriero 10 1 0 L erne D
cTyma
7 Monyns3  Plexuus 10 Jlex10 [[Toroku C++ + JI 2 Jleximonnas ayud 1 0 MemaoGecrie- 3
ropust faeHICe
. [KoMIbIOTEpHBII
7 Moy 2 [IpakTHueckoe 3aHs- Mp3 5.1 OpenMP: IIpousBouTesin n n 5 frace obmero ol 1 0 Menunaobecrie- b
rue 5.1 moTpedurens 1 eHIe
cTyma
. [KomrbroTepHbIi
8 Moy 2 [IpakTHyeckoe 3aHsA Mp3 5.2 OpenMP: TIpousBonuTesn n n 3 5 fnace obmero ol 1 0 Menunaobecre- b
rre 5.2 moTpeduTens 2 HeHYe
cTyna
8 Monyms3  [lexuma 11 Jex 11 |C++ concurrency 1 + 1 2 lekimonnas ayany o [Memaobeene- 3
ropust [aeHue
8 Momyns3  [lexums 12 Jlek 12 |C++ concurrency 2 + I 2 lexumonnas ayun o [Memaodecne- 5
ropust [aeHICe
. [KoMIbIOTEpHBII
9 Moy 2 [IpakTHueckoe 3aHs- Tp3 6.1 OpenMP: Kiaccuueckue 3a1aui n n 5 race obmero ol 1 0 Menunaobecrie- b
rue 6.1 1 f[aeHIC
cTyma
. [KomrbroTepHbIi
10 Moy 2 [IpakTHyeckoe 3aHsA Tp3 6.2 OpenMP: Kiaccuueckue 3amaun n n 5 fnace obmero ol 1 0 Mennaobecre- b
rie 6.2 D HeH1e
cTyna
. KoMmnbloTepHBIN
10 Moty 2 [IpakTHyeckoe 3aHsA Tp3 6.3 OpenMP: Kiaccuueckue 3amaun " m 5 fnace obmero ol 1 0 IMenuaobecre- b
re 6.3 3 HeHYe
cTyna
. KoMnbloTepHBIN
11 Moy 2 [TpakTiueckoe 3aHsA Tp3 6.4 OpenMP: Kiaccuueckue 3anay i H 16 5 krace obmero 10 1 0 Mennaobeciie- b
rue 6.4 o L ryia [IeHnE




IponoIKUTeILHOCTE Y4eOHbIX Me-
PONPUATHI, TPOBOAUMBIX

Tpe6GoBaHus K pecypcam

B
K M
p. P Ne
Ne a B a MO0 HHAMBHIYATb- a
" " c R X B ayANTOPHH HOMY IpauKy CTY- K y
HaumeHoBaHue Onucanue yyeGHOro Meponpu-| 1 AeHTa 1 M
e a a o Pexomennyemas
Ne moapynsi |yueOHOro Meponpu- sATud (Tema, popma nposene- | 0 s
a 3 ax a JuTepaTypa
ATHS HUSA) c Y a - X paryp
e B 11 b Tpebyemoe
a a Tun ayauropuu B
b a " o p ¢ obopynoBanue
" H H i a B T.4. B . T
" [
u HHTEPAKT. a M y
e u B | Buacax dopve B Yacax | B AHSX y A i
? A.
(+5 ') ¢
T
[
11 Monayns 3 Ulexnus 13 Jlex 13 [C++ atomic + JI 2 ylexumonras ayany 1 0 Menmaobecne-
ropust ieHe
[IpakTHYecKOoe 3aHs fommbioTepHELT Menmaobecre-
12 Moxuyns 3 Ip3 7.1 [C++ motoxkw 1 + I 2 knacc obmero jgo{ 1 0
rue 7.1 [ aeHue
cTyna
[IpakTHYeCKOE 3aHs f<ommbioTepHEIT Menaobecre-
12 Monyns 3 Ip3 7.2 |C++ notoku 2 + I 8 2 kiiace oOmero jgo{ 1 0
rue 7.1 [aeHue
cTymna
13 Monyms 3 |lexuus 14 Jlex 14 |MPI 1 + I 2 lexumonnas aynuy o [Menmaoecne-
ropust ieHYe
13 Monayns 3 UTexmus 15 Jlex 15 MPI 2 + JI 2 leximonnas ayd 1 0 MezuaoGecne-
ropust ieHe
14 Moxyns 3 [Texuns 16 Jlex 16 [MPI 3 + b1 2 lekunonna aynny o [MemmaoGecne-
ropust fieHne
[TpakTiueckoe 3aHsA [KommbioTepHbtii Mennaobeciie-
14 Monayns 3 ITp3 8.1 [C++ GnoxkupoBkH 1 + II 2 otace obmero mo{ 1 0
re 8.1 [IeHnE
cTyna
[[pakTHYeCcKOe 3aHs fommbioTepHELT Menmaobecre-
15 Monyns 3 I1p3 8.2 [C++ 6mokupoBky 2 + II 8 2 knacc obmero jgo{ 1 0
rue 8.2 [ aeHue
cTyna
[IpakTHYeCKOE 3aHs f<ommbioTepHEIT Menaobecre-
15 Monayns 3 IIp3 9.1 [C++ futures 1 + I 2 kinace oOmero jgo{ 1 0
rue 9.1 [aeHue
cTymna
[KoMIbroTEpHBII
15 Monyns 3 [ IPAKTHHECKOS 33 1159 5 kot futures 2 - n 10 2 frace o6mero 10{ 1 o [Meanactecne-
re 9.2 L ryna eHIe
OGsop  apyrux  rexuosoruiy UlexiioHHas Ay IH- Menuaobecre-
16 Monayns 3 Ulexius 17 Jlex 17 MHOTOmOTOYHOrO mporpamMmupo{ =+ J1 2 10 e 1 0 A
Banue. toru [FoPHA [ferre




IIpoxo/IKHTETBHOCTE YIeOHBIX Me-
. TpeGoBanus k pecypcam
PONPUATHI, TPOBOAUMBIX
K B
M
P P Ne
Ne ' a B a 10 HHAUBHIYAIb- a
" " c R X B ayJUTOPHHU HOMY IpauKy CTY- K y
HaumeHoBaHue Onucanue yyeGHOro Meponpu-| 1 AeHTa 1 M
e a a o Pexomennyemas
Ne moapynsi |yueOHOro Meponpu- sATud (Tema, popma nposene- | 0 1 s a
a 3 y JuTeparypa
ATHS HUSA) c a - X Tped
e B i} a pedyemoe
a a Tun ayauropuu B
b a " o p ¢ obopynoBanue
" H H i a B T.4. B . T
" [
u HHTEPAKT. a M y
B yacax B Yacax | B AHSX
e " " dopuie Yoo o
' (+5 ') ¢
T
[
[IpakTHYeCKOE 3aHs [<ommioTeprbiii Menunaobecre-
16 Monyms3 [P [Tp3 10.1C++ atomic 1 + I 2 krace obmero mo{ 1 0 A
rue 10.1 [aeHue
cTymna
[IpakTHUecKoe 3aHs [<ommbioTepHEIT Menaobecre-
16 Monayns 3 P [1p3 10.2|C++ atomic 2 + I 10 2 kiiacc oOmero jgo{ 1 0 A
rue 10.2 f[aeHICe
cTymna
[IpakTHyeckoe 3aHs- [<ommbioTepHEi Menuaobecre-
17 Monyms 3 [P Ip3 11 [MPI + I 10 2 race obmero xo{ 1 0 A
rie 11 [HCHYE
cTyna
liToroBeiii  TECT MO [KommnbioTepHEIit
20 TH + 100 2 tacc  00mmero  J10-
kypcy depe3 OT
cTyna
HUTOro| 100 84 26
180
UTOro 2
yepe3 OT
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5 KpuTeplm W HOPMBI TCKYIIECT0 KOHTPOJIA H l'[pOMe)KYTO‘lHOﬁ arTrecranmmu

HaumeHoBaHHe y4eOHbIX MepPOIPH-

Tunsbl yueGHbIX Me-

KoanuecTBo 0aJ1-

Ycaosus nomycka

Kpurepuu u HOpMbI OlIeHKH

ATHHI pONpUSITHH JIOB
JlonmyckaroTcd Bce CTy-[IOMHOCTBIO BBIMOJHEHHOE M BOBPEMSI 3aILMIIECHHBIA OTUET - 6
ICHTEI 0a1oB. 3a KaXJ10€¢ HEBBINIOJIHEHHOE 3aJaHUE CHUMAIOTCS 0a-
[IpakTuyeckoe 3ansTue 1 IIpakTrueckoe 3aHsATHE 6 161 B cooTBeTCTBHHM C 3amanueM Ha JIP. IIpocpouka Ha 1 Heme-
1r0 - ko3 umment 0,75, 3a ase - 0,5, 3a Tpu - 0,25, 3a yeThIpe
i 6os1ee - 0 (yauThIBaeTCs (hakT CoavH).
JlonyckaroTcd Bce CTy-[IONHOCTBIO BBIIIOJHEHHOE W BOBPEMS 3aIMIIEHHBIA OTYET — §
[TCHTHI 0amioB. 3a KaxJ10€ HEBBITIOJHEHHOE 33J]aHUE CHUMAIOTCS 0ajl-
[IpakTuyeckoe 3ausaTue 2-5, 7-8 IIpakTrHueckoe 3aHsATHE 8 161 B cOOTBeTCTBHHM ¢ 3anaHueM Ha JIP. IIpocpouka Ha 1 Hene
1r0 - kK03 umment 0,75, 3a ase - 0,5, 3a Tpu - 0,25, 3a "eTsIpe
1 O6o1ee - 0 (yauThIBaeTCs (hakT Coavn).
JlormyckaroTcst Bce CTY-lI0THOCTBIO BEITIOJHEHHOE W BOBPEMS 3aIUIICHHBIN oTdeT — 10
TeHTBI 0amoB. 3a KaxJ10€ HEBBITIONHEHHOE 3aJ]aHUe CHUMAIOTCS 0a-
[IpakTryeckoe 3anstue 9-11 IIpakTruueckoe 3aHatue 10 16l B coOOoTBeTCTBUU C 3agaHueM Ha JIP. IIpocpouka Ha 1 Hene-
i1r0 - K03 umment 0,75, 3a ase - 0,5, 3a Tpu - 0,25, 3a "eTsIpe
i Oostee - O (yuuThiBaeTcs pakt caaun).
JlormyckaroTcst Bce CTY-lI0THOCTBIO BEIIOJHEHHOE W BOBPEMS 3aIUIIICHHBINA OTYET — 16
TEHTHI 0aoB. 3a KaXJ10€ HEBBINIOJIHEHHOE 3aJaHUe CHUMAIOTCS 0aj-
[IpakTHyeckoe 3aHsTHE 6 IIpakTruueckoe 3aHaTue 16 16l B cooTBeTcTBUU C 3aganueM Ha JIP. IIpocpouka Ha 1 Hene-
i1r0 - ko3 dumment 0,75, 3a ase - 0,5, 3a Tpu - 0,25, 3a yeThIpe
i Oostee - 0 (yuuThiBaeTcst pakt caaun).
I1ToroBsIil TeCT 10 Kypcy depes LT [ToroBbili TecT 110 Kypey) 100 flonyciaiores  Bee “IYIB cootBeTcTBUH ¢ MONOKEHHEM
yepes [T TEHTEI
JlomyckaroTes cTyaeHThL lonumanme OCHOBHBIX TOJIOKEHUH MapajuIeTbHOTO)
He HaOpapmme 40 6amognporpammupoBanusi, OpenMP, C++11 Thread & Concurrency -
[Tepecnaua sK3aMeHa MpernoaBaTesnto ITepecnaua 20
1o HakonuTeabHOMY|1 0 GanoB
eUTHUHTY Jlocnaua 3aganuii Ha [13 - 10 Gamnos

Cxema pacueTa HTOTOBOil OLEHKH:

Texyuuil peTHHT (BCe 3aHATHS U POMEXXYTOUHBIE TeCThl) + Pe3ynbTaT HTOrOBOrO TECTa U Bce ACTUTCS Ha
2 + Bb (ecau Bb npexgycmoTpensr)

@dopMa npoBeICHUs

YcnoBus 1omycka |

Kpurepuu 1 HOpMBbI OLICHKH |
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MPOMEXKYTOUHON aTTECTALNU

DK3amMeH

BrimonHeHbpl BCE MPaKTHYECKHE
paboThl TO AWCIUIUINHE, 3aIlfi-
IIEHBI OTYETEI.

CKHEYOOBJICTBOPUTCIILHO»

CTyAeHTbl, HaOpaBmme 39 u MeHee OaloB 1O
HAKOIHTEIHLHOMY PEHTHHTY

«YOOBJIETBOPUTEIBHO»

CTyneHThl, HaOpaBmme 40-59 0amioB MO HaKOIHM-
TEJIbHOMY PEUTUHTY

«XOPOILIO» CTyAeHThl, HaOpaBmme 60-79 OayuioB MO HAaKOIH-
TEJILHOMY PEHTHHIY
«OTIUYHO cTynentsl, HaOpaBmme 80-100 GamoB Mo HakKOIH-

TEJIbHOMY PEUTUHTY
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6 baHk TeCcTOBBIX 32/JaHNI U pPerJaMeHT NPOBeAeHUsA TECTUPOBAHUS
6.1 baHk TeCTOBBIX 3aIaHUI IS IPOBEACHUS TECTHPOBAHUS

KosmuecTBo 3a1aHuii B
Ha3Banue 6aHka TeCTOBBIX 3aaHUI 0aHKe TeCTOBBIX 3a/1a- Pa3zpa6oTuuxu
HUI
MII-2017 500 OuenoBckuii A.B.
6.2 PersiaMeHT NpoBe/IeHUs TECTUPOBAHUI
Ha3Banue 6aHka Te- Koauyecrso sananui, Homepa u HaumMeHoOBaHuUs [KKoa-Bo sananuii s pasaes Bpems Ha Tectu-
o npeabaBJIAEeMBbIX CTY- V1€, IIPEeAbABJIAEMBbIX CTY-
CTOBBIX 3a1aHUHN pa3aesioB Tecta poBaHue, MUH.
JIeHTY JEeHTY
Monayne 1. Teoperudeckue
. OCHOBBI MapajuiesIbHOrO 20
IToroBelii TeCcT 1O IDOrPAMMHPOBAHHS
[<ypey vepes LT (Ml:[_ 40 Moxymns 2. OpenMP 10 60
2017, TECT HTOTOBBIIA)
Monyne 3. MHOronoToyHod 10
nporpamMmupoBanue B C++
7 Kpurepuy 1 HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)
OueHkn Kpurepuu u HOpMBI OLICHKH
«OTJIMYHO» 1. UccnenoBanuie BBIIOJIHEHO CaMOCTOATENBbHO, MMEET HayYHO-TIpaK-

TUYECKHUI XapakTep, COAEPKUT JIEMEHTHI HOBU3HBI.

2. CTyzneHT nokKas3ajl 3HaHHuE TEOPETUYECKOr0 MaTepuasa 1o paccmar-
puBaemMoii mpoOieme, yMEHHE aHaJIU3upOBaTh, ApPryMEHTHPOBATH
CBOIO TOYKY 3pEHUs, AeNIaTh 00OOIICHUE U BBIBOIBI.

3. Marepuan wu3naraercss rpaMOTHO, JIOTMYHO, IOCIEI0BATEIbHO.
CTuib U3JI0KESHHS — HAYIHBIH.

4. OdopmiieHHEe OTBEYAET MPEIBABIIEMBIM TPEOOBAHHSIM.

5. 3amuTa npoiieHa BOBpeMs.

6. Bo Bpems 3aliuThl CTYJEHT IOKa3ajl YMEHHE KpaTKo, TOCTYITHO
(SICHO) TPeACTAaBUTh Pe3yJIbTaThl MUCCIIEJOBAHUS, aJeKBAaTHO OTBETHTH
Ha TMOCTaBJIEHHbIE BOMPOCHI.

«XOpOouI0» 1. VccnenoBanue BBIMOIHEHO CaMOCTOATEIBLHO, UMEET Hay4YHO-IpPaK-
TUYECKHH XapaKTep, COASPIKHUT JIEMEHTHI HOBU3HBI.

2. CTyJeHT nokasajl 3HaHHE TEOPETUYECKOro Marepuaia 1o paccMmar-
puBaeMoi mpo0bjemMe, 0OJJHAKO YMEHHUE aHAJIM3UPOBATh, apIyMEHTHPO-
BaTh CBOIO TOYKY 3pPEHUSI, JeTaTh 0000IIEHUS U BHIBOBI BBI3BIBAIOT Y
HEro 3aTpyAHCHUSI.

3. Marepuain He BCerjia u3jiaraeTcs JJOrH4HO, MOCIIeI0BATEIBHO.

4. Imerotcst He3HAYUTENBHBIC HETOUYETHl B 0(DOPMIICHHH KypCOBOM pa-
OOTHI.

5. 3amura nponieHa BOBpEMs.

6. Bo Bpemsi 3amuThl CTYACHT IOKa3aJl yMEHUE KPaTKO, JIOCTYITHO
(SICHO) TIPEICTaBUTh PE3yJIbTAThl UCCIICAOBAHMS, OTHAKO 3aTPYIHSIICS
OTBEYATh HAa MOCTaBJICHHBIC BOMPOCHI.

«Y/10BJIETBOPHUTEIbHO» 1. 3ammra npoieHa ¢ OMo3AaHUuEM.

2. UccnenoBaHue HE CONEPIKUT FIIEMEHTH HOBU3HBIL.

3. CTyneHT He B HOJHON Mepe BIIAJCeT TEOPETUUECKUM MaTepHaIoM
10 paccMaTpUBaeMoil mpodiemMe, yMEHUE aHAIM3UPOBaTh, ApIryMEHTH -
pOBaTh CBOIO TOUKY 3pEHUS, /e]aTh 0000IIEHNE U BBIBO/IbI BBI3BIBAIOT
y HETO 3aTpyIHEHUSI.

4. Marepuai He Bcerja u3jiaraercs JOrMyHo, MOC/IeA0BaTENbHO.

5. Imerotcst HemoueThl B 0(OPMIIEHHH KYPCOBOU PaOOTHI.

6. Bo Bpems 3amuTbl CTYAEHT 3aTpyJIHSETCd B IPEICTAaBICHUU
pE3yJIbTaTOB MCCIIEI0BAHUS U OTBETaX HA OCTABJICHHBIE BOIPOCHI.

«HeyI0BJeTBOPUTEeIbHO» | Beimonneno meHee 50% tpeboBaHuii K KypcoBoii pabore.




8 IlpuMepHasi TeMaTHKA KYPCOBbIX padoT

1. Pemienue ogHOM U3 MPUKIATHON MaTEMAaTUYECKOM 3a/1auu, HAIPUMED:
— MHOXecTBO MaHienp0poTa 1 €ro aHaJoTH;
— HecTtauuoHapHoe ypaBHenue [lIpeaunrepa;
— uucna CTUupauHra;
— MOJCIMPOBAHUU HAHOCTPYKTYD;
— PpellIeHue 3a/1a4 IEKTPOCTATUKHY;
— PpelIeHHUE 3a/1a4 MarHUTOCTATUKY;
— pacyeT COOCTBEHHBIX YAaCTOT ¥ TAPMOHHK AJICKTPOJUHAMUYECKUX CUCTEM;
— MOJCJIHMPOBAHUE B3aUMOJACHCTBUS SJIEKTPOMATHUTHOTO MOJISA ¢ METATTMYECKUM
00BEKTOM.
[Touck moarpacda B He OpUEHTUPOBAHHOM Tpade.
[Touck 1ukIoB B rpade.
Packpacka rpada.
Urpa "Kuznp".
3ajada 0 KypuJIbIlIUKaX.
3afada o crsiineM napukKMaxepe.
3agaya «Y3KUil MOCT».
9. 3anmaua «Ilouck, BCTaBKa 1 yIaJICHUEY.
10.06enaromue Gunocodsl.
11.YuraTenu v nucaTenu.
12. Anroputmbl Data Mining:
— kiacrepusaunu K-Means;
— KJlacTepu3aluy, OCHOBaHHbIE Ha Mepe OJIU30CTH;
— Apriori;
— C4.5;
— Cart.
13.Haxoxxnenue onpenenuTens MaTpUIIbl.
14.HaxoxeHnne oOpaTHON MaTPHIIbL.
15. AnropuTMbl unciaeHHOTO Au(depeHITUPOBAHMS.
16.Beruncnenue unrerpana merogom Monre-Kapiio.

e A

17.BBIMCIEHHE N-MEPHOTO HMHTErpaga OT (YHKIHH f (%0202, )= i3 ) fol )
MetonoM Monte-Kapio.

18.UtepaiinoHHBINA aITOPUTM YUCIEHHOTO UHTETPUPOBAHUSI.

19.PexypcuBHBIi aaTOPUTM YUCIEHHOTO UHTETPUPOBAHUSI.

20.Pemenne nuddepeHnraibHbIX ypaBHEHUN.

21.CopTupOoBKH Ha CUCTEMaXx C OOIIEH MaMsThIO.

22 .I'enepanus cirydailHbIX IPOLIECCOB C MAMSTHIO C 3aJaHHBIM PaCIPEICICHUEM.

23./3yueHue CeKTPOB CIyYaHBIX MPOIECCOB.

24.Pacno3HaBanue o0pa3oB (Ha KOHKPETHOM MPUMEPE).

25.Pemienne CJIAY npsmbiM MeTooM ["aycca (mnu Jr00bIM IpYTUM).

26.Pemenue CJIAY wutepanmonueiMu Mmerogamu [aycca — 3eitaenst (unu 1r00bIM

JIPYTUM).
14



27.Pemienne CJIAY uTepallMOHHBIMUA METOAAMU BapUAIIMOHHOIO THUIIA.

28.0mnpeaeneHue COOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB.
29.1Touck kiroya y3ia aepena

30.ITouck MakCUMabHOTO AJIEMEHTA JE€pPEBA

31.ITouck cyMMBbI BCEX 3JIEMEHTOB JiepeBa

32.ITouck KomMyecTBa y3/10B JepeBa

33.1lepemHOXkEHNE MATPHLI.

34.CkanapHoe NpOou3BEAECHUS] BEKTOPOB.

35.YMHOKEHNE MATPHULIBI HA BEKTOP.

36.CioxxeHne BEKTOPOB.

37.KonupoBaHue paiiioB B HECKOJIBKO TOTOKOB.

15



9 Bonpochl K 3K3aMeHy

1

wN

O NN

NN NN NNNN
NS RN W NN

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

IlonaTne napayneasHOro nporpaMmuposanus. [Iporeccs! U OTOKH.
ApPXUTEKTYpbl MHOTOIIPOLIECCOPHBIX BBIYMUCIUTEIBHBIX CUCTEM.
Kitaccsl nmapanienbHbIX BBIYACICHHAMN.

OCHOBHBIE MAPAUTMbI TAPAILIEIBHBIX BEIYUCICHUN.

WrepaTuBHBIN NapaJuIeInu3M.

PexypcuBHBIN ITapauIeIn3M.

[IpousBoauTenr U NOTPEOUTENH.

KineHTsl 1 cepBepBL.

B3aumopencTByromue paBHeI€.

. CocTosiHMS, NEWCTBUE, UCTOPUS U CBOMCTBA NApaJJIEIbHONU MPOTrPaAMMBI.
. PazniensieMble nepeMeHHBIE.

. Henenmumeble nenicTBUsl.

. Oxxnnanue.

. 3a/1a4ya KPpUTUUECKON CEKIIMU. MBIOTEKC.

OOmas 3a/1a4a peayin3auy KPpUTUUECKON CEKIINH.

. O6mrast 3aa9a peanu3aiyy onepaTopa OXKUITAHHS.
. BapbepHasi CMHHXpOHM3alIMs: TOCTAHOBKA 3aJ1a4y, aJTOPUTM Pa3eiisieMOro CUETYH -

Ka 1 (uiaros.

Cemadopbl: MOHITHE U HA3HAUYCHUE.

Peanuzanust B3aMMHOTO UCKIIFOUEHHSI C UCTIOIb30BaHUEM CEMa(OpOB.
Peanuzauust 0appepHOl CHHXPOHU3AIMH C UCTIOJIB30BaHUEM ceMadOpOB.
MOHUTOpPBI: MOHATHE U HA3HAUEHUE.

Peanu3zainust B3aMMHOTO HCKIIFOUEHHSI C UCTIOIb30BAaHUEM MOHUTOPOB.
Peanuzanust 6appepHOil CHHXPOHU3AIUH C UCTIOJIB30BaHHEM ceMadOopoB.
[IpoGema >xuByUeCTH NapaIeIbHBIX TPOTPAMM.

YMHO)KEeHNE MaTpullbl Ha BeKTop. [IpuHIMIBI pacnapasienBaHus.
MatpuuHoe yMHOXkeHue. JIeHTOUHas cxema pa3/ieieHus JaHHbIX.

Anroputm ®oKca YMHOXKEHUSI MATPUI] TIPU OJIOYHOM pa3/ielICHUN JaHHBIX.
Anroputm KsHHOHA YMHOMXKEHUS MaTPUIl IPU OJIOYHOM pa3/IeICHUN JaHHbBIX.
3ajaya NoKMcKa BCEeX KpaT4yallliuxX MyTel B rpade.

3ajaya HaXOXKIEHUSI MUHUMAJIbHOTO OXBATHIBAIOIIETO JIEPEBA.

3amaya oNTUMAJIBHOTO pa3eneHus rpados.

3anaya o yuraTensx u nucarensx. [loctanoBka 3apaun. HecripaBeuinBoe perieHue.
3anava o yurtatensx u nucarensx. [locranoBka 3agaun. CripaBeisIuBbIE CTPATETUU.
3agada 00 obemaronux pusocodax.

Kpurepun 3¢ dhekTHBHOCTH MapasuieNbHbIX alTOPUTMOB.

1-# 3akoH AMpaia.

2-i1 3akoH Ampana.

3-1 3aKkoH AMpaa.

3akoH ['ycraBcona-bapcuca.

OpenMP: OcHOBHBIE CBEICHUS

OpenMP: Moze1b BBIITOTHEHUS IPOTPAMMBI

OpenMP: nupekTuBbl, o0LIME CBEACHUS, KilacCU(pUKaIUs

OpenMP: [lupextuna parallel
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44. OpenMP: JlupexTuna single

45. OpenMP: [TupextrBa master

46. OpenMP: [TapasnienbHbIe LUKIIBI

47. OpenMP: [TapaienbHbIe CEKITUN

48. OpenMP: 3amaun (tasks)

49. OpenMP: bapbepHasi CHHXpOHU3ALMS

50. OpenMP: JTupextuBa ordered

51. OpenMP: Kputnueckue cexuun

52. OpenMP: JlupekTuBa atomic

53. OpenMP: biiokupoBku

54. OpenMP: [lepemeHHbIe cpe/bl U BCIOMOTaTeNbHbIe QyHKINUN
55. OpenMP: PexypcuBHBIN aITOPUTMBbI

56. OpenMP: O6enaroniue Gpunocodsl

57.C++11 Standard Concurrency Library

58.C++11 Memory Model

59.C++11 Threads

60. Atomic operations library

61.Mutex Classes

62.Locks

63.Condition Variables

64.Future and promise

65. Future u 06paboTka UCKITIOUCHUI

66. Thread pools.

67.MPI - Mosienb mporpaMMUpOBaHUS

68.MPI - ctpykTypa u coctaB. Mojiesib UCIIOIBb30BAHUS

69. MPI — Onepanuu nepegayu TaHHbIX

70. MPI — [ToHsITHE KOMMYHHKAaTOPOB

71.MPI — Tune! gaHHBIX

72.MPI — BuptyanabHble TONOJIOTHH

73.MPI — Nannmanuzanus u 3asepmenue MPI nporpamm

74. MPI — Onpenenenne KOIMYECTBA U PaHTa MPOLIECCOB

75.MPI — Ilepenaua coobieHuit

76.MPI — [Ipuem cooOruieHuit

77.MPI — Onpenenenne Bpemenu BoinoaHenne MPI nmporpaMmsl
78. MPI — KoJlsieKTUBHBIE OTIEpalivu Nepeiadun TaHHbBIX

79.MPI — CunxpoHu3alus BBIYUCICHUN

80. MPI — Onepaunu nepenadn TaHHBIX MEXKIY ABYMS IIPOLIECCOPAMU
81.MPI — KosnekTuBHBIE Oniepaliuy nepeaun JaHHBIX

82.MPI — IIpousBoaHbie TUIBI JaHHBIX B MPI

83.MPI — YnpaBnenue rpynnaMu npoueccoB 1 KOMMYHUKAaTOpaMHu
84.MPI — BupryanbHble TONOJIOTHH

85.MPI - Obmas xapakrepuctuka cpenbl BoinonneHuss MPI nporpamm
86.MPI - nonsitne KOMMyHuKaropa. biokupyromue/He0I0KUPYOIINE/TOKaIbHbIE

byHKIIN
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10 ®oHa OLEHOYHBIX CPEACTB JJIs1 NMPOBeJeHHUs] MPOMEKYTOYHOH aTTeCcTAUN
YAIOMINXCA 10 JUCIHUILTITHHE

10.1 ITacnopT (poH/Ia OLIEHOUYHBIX CPEACTB

Ne Koa xonTposmpy-
Kountpoanpyemsie pa3aebl . HaunmenoBanue
n/ eMOoii KOMIIeTEeHIINH
(TemMbl) TUCUMIIIIHUHBI OLICHOYHOTIO CpecTBA
1 (WM ee 4yacTu)
1 Bompocsr miist cobecenona-
Mopyinb 1. TeopeTnueckue 0CHOBBI p
HHUSI IO MOAYJIHO |
MHOTI'OIIOTOYHOTI'O ITPOrpaMMUpPOBa- VYK-1; IIK-2; TIK-5
— OTyeT no NpakTUYECKOMY
3aHATHIO |
3 Bomnpocs! 11 cobecenoBa-
HUS 110 MOIYJIO 2
Monyns 2. TexHonoruu paspa-
Y pasp VK-1; IIK-2; TIK-5 KomriekT oT4eTOB 110
OO0TKHM MapauIeIbHBIX IPOTpaMM
MPaKTUYECKUM 3aHATUSIM
2-11

10.2 TunoBble KOHTPOJIbLHBbIE 3aIaHUS UJIM UHbIE MATEPHUAJIbI, HE00X0JUMBbIE ISl
OLIEHKHU 3HAHWI, YMEHHI, HABBIKOB M (UJIM) ONbITA AeSITEJIbHOCTH, XapaKTePU3Yy-

00y-

0IIKUX 3Tanbl (OPMUPOBAHNS KOMIIETEHIIMIA B PoLecce 0CBOEHHUsI 00pa30BaTeIbLHOM

NPOrpaMMbl
10.2.1 Bonpocsl 1J1s codecel0BaHMS 110 MOAYJIIO (IIPUMEPBI BOITPOCOB)
Mopyie 1. TeopeTnueckne 0OCHOBBI MHOTOIIOTOYHOTO ITPOrPaMMUPOBAHUS

[TonsATHE MapayenpHOro NporpaMmupoBanus. [Iponeccsl U MOTOKH.
ApPXUTEKTYpPbl MHOTOITPOLECCOPHBIX BHIUUCIUTEIBHBIX CUCTEM.
Kitaccsl nmapanienbHbIX BBIYACICHUMN.

OcHOBHBIE MMApaIUTMbI TAPAJIEITbHBIX BEIYUCIEHUN.

HtepaTuBHBIN NapajiieanusMm.

PexypcuBHBIN NTapaiienusM.

[TpousBoauTenu U NOTPEOUTENH.

KnueHTsl u cepBepsl.

B3anmonencTByronme paBHbIe.

10 CocrosiHus, IeVCTBHE, NCTOPUS U CBOWCTBA MTApAJUIEIbBHOW IPOIPAMMBI.

NS SR N~

o &

Kpurepuu ouenku:

— OICHKA «3a4TCHO» BBLICTABJIACTCA CTYACHTY, €CJIN IIPOACMOHCTPUPOBAHBI BCCCTO-
POHHHUC, CHUCTCMATHU3UPOBAHHLIC, FHY6OKI/IG 3HaHUA I10 TCOPECTHYCCKUM OCHOBAM

MHOT'OIIOTOYHOT'O IPOTrPaMMHUPOBAHUS,

— OLIEHKAa «HE 3aYTEHO» BBICTABJISIETCS CTYIEHTY, €CJIHM MPOJAEMOHCTPUPOBAHBI (par-
MEHTApHbIEC, HECUCTEMATU3UPOBAHHBIC 3HAHUA 110 TEOPETUYECKUM OCHOBAM
MHOTOIIOTOYHOT'O MPOTrpaMMHUPOBAHUS, TOMYCKAIOTCSI HETOUHOCTH M OIIMOKU IpH-

YUHHO-CJICACTBCHHBIX CBSI3CH.

18



Monyns 2. TexHonoruu pazpaboTku MapaieabHbIX IPOrpaMm
1. Ilapagurmel napajieabHOro MPOrPaMMUPOBAHUS.
WrepaTuBHBIN Napajuiean3M, IPUMEPSI 3a1a4, YCIOBUS pacliapauleIMBaHus.
Xapakrepuctuka texHosoruu OpenMP.
Mopens OpenMP nporpaMmsl.
Mopens namsatu OpenMP.
[losicaute cTpykTypy AupektuB OpenMP.
Bunst nupextuB OpenMP.
Kak y3nats Bepcuro OpenMP?
Kak onpenenuts cpencrBamu OpenMP BpeMs BBINOJTHEHUS IPOrpaMMBbl, TOTOKa?
Kak onpeaenuts TOUHOCTh U3MEPEHHUS?
10. Kak onpeiesiuTh KOJIMYECTBO SIAEP MPOLECCOPOB?

O NN

Kpurepuu ouenku:

— OLICHKA «3a4YTEHO» BBICTABJISECTCS CTYJCHTY, €CIIM MPOJIEMOHCTPUPOBAHBI BCECTO-
pOHHUE, CHUCTEeMAaTU3UPOBAHHBIE, TJIYOOKHE 3HAHUSI TIO TEXHOJOTHSM pa3pabOTKH
napajyIeIbHbIX IPOrPaMM;

— OIICHKA «HE 3a4TE€HO» BBICTABIIACTCS CTYJICHTY, €CJIM MPOJEMOHCTPUPOBAHbI (par-
MEHTapHbIE, HECUCTEMATU3UPOBAHHbIC 3HAHUS MO TEXHOJOTUAM pa3pabOTKH mMa-
pajUIeNIbHBIX MPOTPaMM, JOMYCKAIOTCS HETOYHOCTH W OIIMOKM HPUYUHHO-CIIE]-
CTBCHHBIX CBSI3CH.

10.2.2 KoMIUIeKT OTY€TOB MO NPAKTHYECKUM 3aHATHSIIM (TIPUMEPHI).

IIpakTnueckas padora Nel Pazpadorka JuMHEHHBIX aJITOPUTMOB
HGJ'II)Z IMOATOTOBHUTL AJITOPHUTMBI HpOFpaMMHLIﬁ KOO IJIA pCain3alii IapalICJIbHBIX aJIl'o-
PHUTMOB

3amaun:
pa3paboTaTh M peann30BaTh JUHEHHBIC aJTOPUTMBI IS MOCJIEIYIONIEr0 MPOrpaMMHPOBa-
HUS TTapAJUICITBHBIX TPOTPaMM

3ananme 1. (5%)
HanucaTh mporpaMmmy, MepeMHOKAIOIIY0 MAaTPHIIBI pa3MepoM n*n.

3aganue 2. (30%)
Hanucate mporpammy, peaau3yrollyi0 UTEpaTUBHOE U PEKYPPEHTHOS BBIYMCICHHE OMpe-
JCIIEHHOT0 HHTErpajia METOJIO0M TpaIlelnii i METOJI0M MPSAMOYTOJIbHHUKOB.

3aganue 3. (5%)
Hanucate mporpammy, KONMHUPYIONIYIO OJHY MATPHUIy B JAPYTYH0, C HCIOJb30BaHUEM
OydepHoli mepeMeHHOI
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3ananme 4. (30%)

Hanucate nporpamMmy, peaan3yroniyo ObICTPYO COPTUPOBKY.

3aganue 5. (30%)

Hanucate nporpamMmy, peaan3yrouryo nopaspsaHyto COpTUPOBKY.

Jlureparypa

l.

HckycctBo mporpammupoBanus = The Art of Computer Programming : niep. ¢ aari. B 3 T.
T. 3. Copruposka u nouck / [I. 3. Kuyrt. - 2-e u3z., ucnp. u goim. - Mocksa : Bunbsimc,
2003. - 822 c. : un. - [Ipun.: c. 794-803. - IIpenm.-umeH. yka3s.: c. 804-822. - ISBN 5-
8459-0082-4 : 288-44.

Bonpocsl auist KOHTPOJISA

L.

S S A O i

IlonsATHE MapauIebHOrO NporpaMmupoBanus. IIpoueccel U MOTOKH.
ApXUTEKTYpBbl MHOTOIIPOLIECCOPHBIX BBIYMCIUTENBHBIX CUCTEM.
Kitaccsl mapaienbHbIX BBIUACICHUN.

OcHOBHBIE NTAPAUTMBbI TAPAJIJIEBHBIX BBIYUCICHUN.

WrepaTuBHBIN NTapauIeIn3M.

PexypcHBHBIN napaJlIean3M.

[TpousBoauTenu u noTpedUTENN.

KineHtsl u cepBepsl.

B3anmopeiicTByrolye paBHbIE.

IIpakTnyeckas padora Ne2 Urepanmonnslii mapaieansm OpenMP: nmapad-

JEJIBbHbIC IINKJIBI

Llens 3ansaTus:

— yIIIyOWTb 3HaHUS B pa3pabOTKe MapasuieIbHbIX UTEPALIMOHHBIX AITOPUTMOB;
— [puoOpecTH yMEHHE pa3padaThiBaTh MapayjiebHbIe UTEPAI[IOHHBIEC AITOPUTMbI
— Ppa3BUTh HABBIKM MPOrPaMMHUPOBAHMS alrOpUTMOB Ha C++.

[To pekoMEHTI0BaHHOM TUTEPATYPE U3YUHUTE:
e ocHOBHbIE NTOHATUSA OpenMP;
e cTpykTypy aupektuB OpenMP;
e [IPOrpaMMUPOBAHUE NapaUIEIbHbIX HUKIOB HA OpenMP.

3aganue 6. (10%)

Hammcars nmporpammy, nposepstomyro noaaepxky OpenMP, omnpenenstonryto BepCcHro

OpenMP u xonuuecTBo siaep npoieccopos [1, c. §].

3aganue 7. (50%)
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Hamnucath mporpamMmsl, IEpEMHOKAIOIINE MATPULIBI Pa3MEepOM n*n:
2.1 IlosnemMeHTHOE IEPEMHOKEHNE
2.2 JlenTouHas cxema:
® CTYJEHTHI C YETHBIMH HOMEpaMH pa3padaThIBAlOT AJITOPUTM TapajuIeIbHBIN 10
CTOJNIOIaM, C HEYETHBIMU — 10 CTPOKAM MaTpPHIIBI A;
® KOHTPOJUPOBATH KOJHUYECTBO MOTOKOB, MPOTOKOJIUPOBATH OYEPETHOCTH PAOOTHI
MOTOKA.

3aganme 8. (40%)

WX B WD =

a) Mcnomnb3ys marepua, pacnoioKeHHbIH 110 CChUIKE

http://www.intuit.ru/studies/courses/1156/190/lecture/4954?page=1

(un Apyroi UCTOYHUK) PACCUMTANTE CI0KHOCTh AJITOPUTMOB IIEPEMHOKEHHSI MaTpPULL.

0) IlpoBeaute TeopeTHueckuii aHaiu3 HPEPEKTUBHOCTU JIEHTOYHOTO aJITOPUTMA,
paccuuTaB K03 (PULUEHTH YCKOPEHHUS U 3arpy3KU.

B) IIpoBenute ananu3 3(h(peKTUBHOCTH JEHTOUHOTO AJITOPUTMA IO CPABHEHUIO C ITOCIE0-
BaTeJbHBIM B 3aBUCUMOCTH OT 7/, OCHOBBIBASCh HAa 3aMepe BPEMEHHU BBIIOJIHEHUS
nporpamm. Iloctpoiite rpaduk, oObsICHUTE MONyYeHHbIE pe3yibTaThl. ['paduk u BbI-
BOJIbI TOMECTHUTE B OTYET IO padoTe.

Jlureparypa

AnTonoB A.C. [lapamiensHoe iporpaMMHupoOBaHue ¢ ucroib3oBanueM OpenMP: yae6HOe
rmocodue / A.C. Autonos. — M.: U3a-s80 MI'Y, 2009. -77 c.

OpenMP C and C++ Application Program Interface. Version 2.0 March 2002 // DnexTpoH.
naH. - Pexxum noctymna: http:/www.openmp.org

OpenMP Application Program Interface. Version 4.0 July 2013 // DnektpoH. naH. - Pexxum
noctyma: http:/www.openmp.org

OpenMP 4.0 API C/C++ Syntax Quick Reference Card // Dnextpos. naH. - Pexxum
noctyna: http://www.openmp.org

OpenMP Application Program Interface. Examples. Version 4.0.1 February 2014 // Dnex-
TPOH. AaH. - Pexxum noctyna: http://www.openmp.org

Bonpocsl qus 3auera:

[Tapagurmel mapamuiesIbHOTO NPOrPAMMUPOBAHUS.

WrepaTuBHBIN NapauiennsM, IpUMEPHI 3a/1a4, YCJIOBUS paclapasule/iiBaHusl.
XapakrepucTtuka tTexHonoruu OpenMP.

Monens OpenMP nporpaMmsl.

Mogaenps namsitu OpenMP.

[Tosicaute ctpykrypy aupexktuB OpenMP.

Buast nupextus OpenMP.

Kak y3nats Bepcuto OpenMP?

Kaxk onpenenuts cpenctamu OpenMP Bpems BbiInosiHEHHS Iporpammel, notoka? Kak
ONPEIEIUTh TOYHOCTh U3MEPEHMS?

10. Kak onpenenuTh KOJTUYECTBO SAEP MPOLECCOPOB?
11. Onpenenure, Kakoe MaKCUMaJIbHOE KOJIMYECTBO HUTEN MO3BOJISIET MOPOJUTH JIJISl BBIMOI -

HCHUS ITapaJJICIIbHBIX obOnacrei I[IporpaMMhbI Balia cucrema?

12. Kak onpenenuTh KOJUYECTBO HUTEH AJig 00JIaCTH U MPOrPaMMBbI B 11eJIOM?
13.IlosicHuTE CTPYKTYpY AUPEKTUBBI JJIs1 NAPAJIJIEIIbHBIX LIUKIIOB?
14. Kak npoucxoaut 6apbepHasi CHHXpOHU3ALMS B TapaslIeIbHbIX IUKJIAaX, YIPaBICHHE CUH-

XPOHU3ALUEH.
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@®opma oTYeTa N0 NPAKTHYECKUM PadoTam
- TUTYJIbHBIN JIUCT;
- 3aJJaHUE;
- IMarpaMmma KJ1accoB;
- KOJI TPOTpaMMBl;
- 9KpaHHas GpopmMa pa3pabOTaHHOTO MPHIIOKEHHS (C pe3yJIbTaTaMi KOHCOJIBHOTO BBIBO/IA);
- BBIBO/IBI.

TpedoBanus k opopMiaeHUI0
OTu€T 1Mo MpaKTUYECKOMY 3aHSATHUIO BBIMIOJTHACTCS Ha cTpaHULax ¢popmara A4 B 3JIEKTPOHHOM BH/IE.
ITpu opopmieHnn oTu€Ta UCHOIB3YETCSl CKBO3HAsI HyMepalys CTPaHMLl, CUUTAsl TUTYJIbHBIN JIUCT
nepBoi crtpanuueid. Homep ctpaHullbl Ha TUTYJIBHOM JIMCTE HE cTaBUTCA. Homepa cTpaHuLbl CTaBATCS 1O
LIEHTPY BBEPXY.
ITpu opopmiennu otuéra cobIOAATH CEAYIOMINE TPEOOBAHMS:
J1J1s1 3aTOJIOBKOB: TIOTY>KUPHBIH mpu@T, 14 1T, IEHTPUPOBAHHBIN.
JI71s1 OCHOBHOTO TE€KCTa: HEeXKUPHBIN mpudT, 14 1T, BEIpaBHUBAHKE T10 IIMPUHE.
Bo Bcex ciyuasx tun mpudta — Times New Roman, orctyn a63ana 1.25 ¢M, mOTyTOpHBIH
MEXIyCTPOYHBIN UHTEPBAIIL.
e [lons: neBoe — 2 cM, paBoe, BEpXHEE U HUKHEE — | cM.

IIpoueaypa oueHuBaHust

1) nmemoHcTpauus paOOThl IporpaMMbl Ha KOMIBIOTEPE (IIPOBEPSETCS NMPABUIBHOCTH PabOTHI
MIPOrPaMMBI);

2) oOBsICHEHHE COAEPKUMOr0o OTYETA (TpOBEpsIETCS MOHMMAHUE JIOTUKH paboThl IPOrpaMMBbl, 3Ha-
HHE TEOPEeTHMYECKOro MaTepuajlia, Ha OCHOBE KOTOPOIro HamMcaHa MporpaMma, COOTBETCTBHE OTUETa
YCTaHOBJIEHHBIM TPEOOBAHUAM);

3) 3ammTa paboThl (OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI).

Kpurepuu ouenku:
- OIICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CIIN
IPOIEMOHCTPUPOBaHa paboTa MPOTrpaMMel;
MIPEIOCTAaBIIEH OTYET O BBIMNOJHEHUU pPaOOTHI, O(POPMIIEHHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMHA TpeGOBaHI/I}IMI/I;
npu 3almTe OT4YETa MNPOACMOHCTPHUPOBAHBI BCCCTOPOHHUE, CUCTCMATHU3UPOBAHHEIC,
T. J'IyGOKI/IC 3HaHHUA yqe6H0171 nporpaMmbl JUCHOUIIJIMHBI 1 YMCHUC YBECPCHHO IPUMCHATH UX Ha
MPaKTUKE TPHU PEIICHUU KOHKPETHBIX 3aj71a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHWE TIPH-
HATBIX pemeHHﬁ, IIOHUMAaHHC U YMCHHC OOBSICHUTD KOI IMporpaMMmabI;
- OII€HKA «HE 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CIIN
MpOACMOHCTPUPOBAHA pa60Ta mporpaMmenl, HE COOTBeTCTByIOLI_Ieﬁ 3aJaHHUIO,
HE NPEIOCTaBJIEH OTYET O BBIMNOJHEHUU DPAOOTHI, OPOPMIIEHHBIH B COOTBETCTBHH C
YCTaHOBJICHHBIMHA TpeGOBaHI/I}IMI/I;
IpU 3allUTe OTYEeTa HE MPOJAEMOHCTPUPOBAHBI 3HAHUS y4EeOHOW MpPOrpaMMbl JTUC-
OUIIJIMHBI, HC Ha6n10;[aeTc51 IIOHUMAaHHC KOJda MPOrpaMMmabI;
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11 O6pa3oBaresibHbIe TEXHOJOTHM U MeTOAUYECKHE YKA3aHHMSI MO OCBOCHMIO JMC-
IMILIMHBI (Y4e0HOro Kypca)

B pamkax u3ydeHus AUCUUIUIMHBI «MHOTONMOTOYHOE MPOrpPaMMUPOBAHUE» MPEy-
CMOTPEHO UCMOIb30BaHUE CIACAYIOIUX 00pa30BATEIbHBIX TEXHOIOTHIA:
® TEXHOJIOTUS TPATUIIMOHHOTO OOYUYCHHs: JIEKIIUU U MPaKTUIEeCKre paboThl, camo-
CTOsITeIbHas padoTa;
® TEXHOJIOTHS MPOSKTHOTO OOYUEHUS: peau3aliis 1 3alliuTa OTYETOB 10 PAKTHYE-
CKHUM padoTaM.

11.1 PexoMeHAAIUH MO NMOATOTOBKE K JeKIIHOHHBIM 3aHATHAM

N3ydeHnne AUCIUIIIMHBI TPEOYEeT CUCTEMATHYECKOTO U TTOCJIeI0BATEIbHOTO HAKOTLIE-
HUS 3HAHUU, CJIE0BATEIBHO, MPOMYCKH OTACIBHBIX TEM HE MO3BOJISIOT TJTyOOKO OCBOUTH
peaMeT.

B xo0/1€ neK1MOHHBIX 3aHATUH PEKOMEHIYETCsl KOHCTIEKTUPOBATh YUEOHbIH MaTepHall,
oOpaiiiasi BHUMaHUE Ha KaTeropuu, GOpMyITUPOBKH, PACKPHIBAIOIINE COJEPKAHUE TEX WIIH
VHBIX SIBJIEHUU U ITPOLIECCOB, HAYYHBIC BBIBOABI U ITPAKTUUECKUE PEKOMEHIALINU, TIOJIOKH -
TEJIBHBIA OMBIT B OPATOPCKOM HCKYCCTBE. JKenaTelbHO OCTaBUTh B pabOUMX KOHCIIEKTaxX
IOJIsI, HA KOTOPBIX JAENaTh MOMETKU W3 PEKOMEHJIOBAHHOW JINTEPATYPBI, JTOMOJHSIOIINAE
MaTepual NPOCIyIIaHHOW JIEKIIUH, a TAKKE MOJYEPKUBAIOIINE 0COOYI0 BAXKHOCTh TEX WIH
VMHBIX TEOPETUYECKUX IMOJOKEHUM. 3aaBaTh IMPENOJaBaTEI0 YTOUHSIONIME BOIPOCHI C
LEJIbIO YSCHEHUS] TEOPETUUECKUX MOJI0KEHUM, pa3pELICHUS CIIOPHBIX CUTYALUH.

B xo/1€ NOATrOTOBKHU K JEKIUSIM U3YYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTHCS C J10-
MOJTHUTEIBHON JIUTEpaTypol, myOaukanusaMu B VHTEpHET-UCTOUYHUKAX, TEPUOIUUECKUX
u3nanusax. [Ipu 3ToM ydecTh pekoMeHJaluM TpernojaBareis U TpeOoBaHUs y4EOHOM
nporpamMmsl. JlopabaTeiBaTh CBOM KOHCHEKT JICKIIMH, Jieflas B HEM COOTBETCTBYIOIIUE 3a-
MUCH U3 JINTEPATyphl, PEKOMEHJOBAaHHOM IpenoiaBaTesieM U MpeyCMOTPEHHON yueOHOM
MIPOIPAMMOMU.

CTyIeHT MOXET JOMNOJHUTh CHUCOK HCIOJIb30BAaHHON JUTEPATYpPhl COBPEMEHHBIMH
MCTOYHHKAMH, HE MPEACTABICHHBIMA B CIHMCKE PEKOMEHJOBAHHOM JUTEpPATypbl, U B
JaTbHEHIIEM HMCIOJIb30BaTh COOCTBEHHBIC IOJATOTOBJICHHBIC Y4YEOHBIC MaTepuajbl MpU
HAIMMMCAHWU KYPCOBBIX U BBIMYCKHBIX KBATH(PUKAITMOHHBIX PabOT.

11.2 PekoMeHalUM 10 MOATOTOBKE K MPAKTHYECKUM 3aHATHIM

CryneHram cienyer:

® JI0 OYEPEIHOI0 MPAKTUYECKOTO 3aHATHS MO0 PEKOMEHIOBAaHHBIM JIMTEPATyPHBIM
HMCTOYHUKAM IMPOpadoTaTh TEOPETHUECKUM MaTepraj, COOTBETCTBYIOIIEH TEMbI
3aHATHS;

® IIPU TOJATOTOBKE K MPAKTUYCCKUM 3aHATHSIM CIEAyeT 00s3aTEIIBHO HCITOJIB30-
BaTh HE TOJBKO JICKIIUH, YUEOHYIO JINTEPATYPY, HO U JPYTrie UCTOUYHUKH;

e B Hayaje 3aHATHM 3aJaTh MPEINOJABATEI0 BOMNPOCHI 110 MaTepuany,
BBI3BABIIIEMY 3aTPYIHEHHS B €r0 MIOHUMAHWKM U OCBOCHUU IPU PEIICHUU 3a]ay,
3aJJaHHBIX JUISI CAMOCTOSITEIILHOTO PELICHUS;
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® HAa 3aHATUM JOBOJUTH KAXKIYI0 3aJady J0 OKOHYATEJIIbHOIO peuIeHus, JAe-
MOHCTPHPOBaTh NOHMMAaHUE MPOBEJEHHBIX PACYETOB (AHAJIN30B, CUTYyallUil), B
cllydae 3aTpyIHEHHI oOpaiiarbcs K Mpeno1aBaTenio.

Jlnist Toro yToObl MPAKTUYECKUE 3aHATUS MPUHOCHIM MaKCHUMaJbHYIO MOJb3Yy, HE0O-
XOMMO IIOMHHUTH, YTO YIPAKHEHHE W PEIICHHE 3a]1a4 MPOBOIATCS IO PACCMOTPEHHOMY
Ha JIEKIMSIX MaTrepuagy M CBA3aHbl, KaK MPaBWIO, C JETAJIbHBIM pa300pOM OTIEIbHBIX
BOIIPOCOB JIEKIMOHHOrO Kypca. CiieqyeT NMOAYEpPKHYTb, YTO TOJIBKO IIOCJIE YCBOCHMS
JIEKIIMOHHOTO MaTepuaia ¢ ONpe/eJIeHHON TOUKH 3peHHsl (2 UMEHHO C TOW, C KOTOpPOH OH
u3JlaraeTcsl Ha JICKIUSAX) OH OYyJIeT 3aKpeIuIAThCs CTYJEHTOM Ha MPAKTHUYECKUX 3aHSATHUSAX
KaK B pe3yjbTaTe OOCYXIEHHUS U aHaJM3a JIEKIMOHHOTO MaTepuaina, Tak ¥ ¢ IOMOIIbIO
pelieHus NpoOIEeMHbIX CUTyalui, 3a1a4d. [Ipu 3TUX yCIOBUSIX CTYJIEHT HE TOJIBKO XOPOILO
YCBOUT MaTepuall, HO U Hay4UTCs IPUMEHSATH €r0 Ha MPAKTUKE, a TAK)KE MOJYUUT JTOIOJI-
HUTEJIbHBIN CTUMYJI (M 3TO OYE€Hb Ba)KHO) I aKTUBHOM MPOPaOOTKH JIEKLIUU.

[Ipu camMoCTOATENHHOM PEIIEHUH 33]a4 HYKHO 0OOCHOBBIBATh KaXKIbIM ATal perie-
HUS, UCXOJS M3 TEOPETHYECKUX IOJOKEHHH Kypca. Eciu CTyAeHT BUIUT HECKOJIBKO
nyTel pemieHus npoOieMsl (3a7aun), TO HY>)KHO CPaBHHUTh MX U BBIOpATh CaMBblil paIuo-
HaibHBINA. [one3Ho 10 Havana BEIYMCIEHUA COCTABUTh KPATKUil TUIaH PELICHUS POOIEMbl
(3agaun). Pemenune npoOJEeMHBIX 3a/1ay WIM IPUMEPOB CIEAYET U3Jarath MogpoOHO, BbI-
YUCJIEHUS PACIOJIaraTh B CTPOIOM IOPSAKE, OTIAEISAA BCIIOMOTATEIbHBIE BBIYUCICHHS OT
OCHOBHBIX. PemnieHuss npu HEOOXOAMMOCTH HYXKHO COMNPOBOXKAATh KOMMEHTapHUsIMHU,
CXeMaMH, YepTeKaMH U PUCYHKAMH.

CrnenyeTr MOMHHTD, YTO PELIEHUE KaKJI0W yU4eOHOH 3a7auu JTOJKHO JOBOAMUTHCA 10
OKOHYATeJIbHOT0 JIOTHYECKOr0 OTBETAa, KOTOPOro TPeOyeT YCIOBUE, U 110 BO3MOKHOCTHU C
BbIBOJIOM. [loyydeHHBIN OTBET cieayeT NpoBepUTh COCOOaMH, BBITEKAIOIIUMHU U3 CyIIe-
CTBa JaHHOM 3agaun. [lone3Ho Takxke (eciau BO3MOXKHO) pellaTh HECKOJIBKUMH crioco0aMu
Y CPAaBHUTH IOJyYECHHBIE pe3yibTaThl. PelleHne 3aa4 JaHHOTO TUIA HYKHO IPOJOJIKATh
710 IPHOOPETEHUS TBEPABIX HABBIKOB B X PELICHHH.

11.3 PekoMeHgauMu 10 BBINOJHEHHUIO KYPCOBOH padoThl

KypcoBast pabota ciykuT Jyisi yriyOJICHHOTO M3YUYeHUs] IPOMJICHHOTO MaTtepuala u
TSl TIOJTyY€HUsI HOBBIX 3HAHUM, YMEHUH U HaBBIKOB, HEOOXOIUMBIX IS JaIbHEHIIIEH Mpo-
(hecCHOHAIbHOM JIeATEIbHOCTH.

Bri6op TemMbI KypcoBO# pabOTHI MPOUCXOIUT CTYJICHTOM IO COTJIACOBAHHUIO C Hay4-
HBIM PYKOBOJMTEJIEM U3 MPEIIIOKEHHOrO NepeuHs TeM. [Ipr Hanuuuu yHUKaJIbHON TEMBbI
y CTyJICHTa HEOOXOMMO COTJIACOBATh TEMY C PYKOBOJIUTEIICM.

ITocne BeIOOpa TEMBI CTYJICHT 3alOJHSET 3a/JaHUE Ha KYPCOBYIO PabOTy, COTIACOBBI-
BaCT W IOJIHCHIBACT €ro y Hay4yHOro pykoBoautens. [Ipu pa3paboTke 3amaHus HA Kyp-
COBYIO pabOTy PEKOMEHIYETCSl UCIIOIb30BaTh METOAUKY Pa3pabOTKH TEXHUUYECKOTO 3a]1a-
HUS Ha pa3paboTKy MHPOPMAIIMOHHOW CHCTEMBI.

[Tocne yTBepkIeHHMS 3aJaHUsl PEKOMEHIYETCs pa3padoTaTh IUIAH-IPOCIEKT Kyp-
COBOM pabOTHI JJIsI YTOUYHEHHUS BOMPOCOB, HEOOXOIUMBIX JJIsl OCBEIICHUS B paboTe.

B niporiecchl BBITIOIHEHUS 3aJaHUSI PEKOMEHIYETCS COITIaCOBBIBATD PA3/I€JIbl OSICHU -
TEJLHOW 3alMCKHA C HAy4YHBIM PYKOBOJWTENEM, MPH ATOM HEOOXOJAUMO OOpaTUTh TPH-
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CTJIbHOE€ BHUMAHUE Ha BBIMOJHEHUE TPEOOBAHUM K OPOPMIICHUIO MOSICHUTEIBLHOMN 3aruc-
KU U OPUTMHAJIBHOCTH TEKCTa (aHTUILIArUAT).

11.4 PekoMeHauM 1O NMOATOTOBKE K IK3aMeHY

[ToaroToBKa K 3K3aMeHY CITOCOOCTBYET 3aKpEIICHUIO, YIIyOJIeHUI0 U 00O0OIIEHUIO
3HAHWH, TIOJy4aeMbIX, B IIPOIeCCe O0YUYEHHS, a TAK)KE MPUMEHEHHIO MX K PEIICHHIO TIPaK-
THYECKHUX 3a7a4. [ 0TOBSACH K 3K3aMEHY, CTYJCHT JUKBUIUPYET MMEIOLIUECS MpoOebl B
3HAHUAX, YIIIyOJIseT, CHCTEMaTU3UPYET U yIOPSA0YMBacT CBOU 3HaHMs. Ha sk3ameHe cry-
JICHT JIEMOHCTPUPYET TO, YTO OH MPUOOpPEIN B Imporecce 00ydeHUs 10 KOHKPETHOM y4ueO-
HOM JTUCIHUILINHE.

Ha xoHCynbpTammu mepen 3K3aMEHOM CTYACHTHI JTOJKHBI OBITh O3HAKOMIICHBI C
OCHOBHBIMH TPEOOBAHHUSIMH U TOJYYHTHh OTBETHI HAa BOSHHKAIOIIME B TPOIECCE TIOTOTOB-
KU BOTIPOCHI.

Heo0xomumMo OpHEeHTHPOBATh CTYICHTOB Ha CHCTEMAaTHYCCKYIO TIOJITOTOBKY K 3aHS-
THSIM B TCUCHUE CEMECTpPa, YTO MO3BOJIUT HCIIOJIL30BaTh BpeMs 3K3aMEHAITMOHHON CECCUU
JUTSL CHCTEMATH3aI[UH 3HAHHH.
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12 Y4yeOHO-MeTOAMYeCKOe W MHPOPMAIIMOHHOE O0ecledeHUe NUCHUILIMHBI (y4eO-
HOT'0 Kypca)

12.1 O0si3aTesbHAasI JIUTEPATYypPAa

Ne
/1

bubnuorpaduyeckoe onucanue

Tun (yaeOHUK, yaeOHOE T0-
cobue, yueOHO-MeTOTUYE-
CKO€ TocoOue, MPaKTHKYM,

zp.)

Komnuectso B
ouobInoTeKe

I'eprens B. II. Teopus u nmpaktuka mna-
paJUIEIbHBIX BBIYUCIEHUN [DIEKTpOH-
HBIH pecypc] : [ydaeOHOoe mocobue] / B.
I1. I'eprensb. - 2-e uza., ucrp. - Mockaa :
HHTYMUT, 2016. - 480 c. : un. - (OcHO-
Bbl MH()OPMALIMOHHBIX TEXHOJOTHIl). -
ISBN 978-5-94774-645-7.

yaebHoe rmocodue

9BbC «IPR-
booksy»

JleBuH M. IL ITapannensHOE
MIPOTrPaMMHUPOBAHUE C HCTIOIB30BAHHEM
OpenMP [DnekTtpoHHBIN pecypc]
[yue6. mocobue] / M. II. JleBun. -
Mocksa : UHTYUT, 2016. - 133 c. : um.
- (OcHOBbl MHGOPMAIMOHHBIX TEXHO-
noruii). - ISBN 978-5-94774-857-4.

yuebHoe nocodue

9BbC «IPR-
books»

12.2 IlomosiHuTEILHAS JIUTEPATYpa U y4eOHbIe MaTepuaibl (ay110-, BUAEONOCOOus 1

ap.)

e (dong HayyHoit Oubnmnorexku TI'Y:

Ne

o/

bubnuorpaduueckoe onucanue

Tun (yueOHuk, yueObHOE 110-
cobue, yueOHO-MeToAnYe-
CKO€ TToco0ue, MPaKTUKYM,
ayJIno-, BUJEO-TIOCOOHS U

Ap.)

KonnuectBo B
oubInoTeKe

I'eprens B. II. Teopus u npaktuka mna-
paJlJIeNIbHBIX BBIYUCIIEHUHN @ y4el. mo-
cobue / B. I1. T'eprens. - I'pud YMO. -
Mockaa WNutepuer-YH-T HHDOPM.
Texunomoruii : bunom, 2007. - 423 c. :
i, - (OcHOBBI MH(GOPMAIIMOHHBIX TEX-
Hojorwii). - bubmumorp.: c. 418-423. -
ISBN 978-5-9556-0096-3. - ISBN 978-
5-94774-645-7.

yuebHoe nocodue

10

AnekceeB, A. A. OCHOBBI Tapajieib-
HOTO MPOTPaMMHUPOBAHUSI C HCIIOIB30-
BanueM Visual Studio 2010 [DnekTpoH-
HBIH pecypc] : [yueb. mocobue] / A. A.
AunekceeB. - 2-¢ u3ll., ucnp. - Mocksa :
UHTYUT, 2016. - 312 c.

yaeOHoe mocodue

9BC «IPR-
books»

®enoros U. E. [IpuemMsl napamiensHOro
IPOrpaMMUpPOBaHUs [DNEKTPOHHBIN pe-
cype] : yueb. mocobue o crer. 010503

ydeOHOoe mocodue

9BC «IPR-
books»

26



Ne bubnuorpapuueckoe onucanue Tun (yueOHuK, yuebnoe no- | KonugectBo B
/T cobue, yaeOHO-MeToArue- oubroTeKe
CKO€ TocoOue, MPaKTHKYM,
ayJIno-, BUJEO-TIOCOOHSI 1
J1p.)
- "Maremarudeckoe obecriedeHue U aj-
MUHHCTPUPOBAaHUE  HMH(OPMAIIMOHHBIX
cucrteMm" / . E. ®enoros. - Mocksa :
PocHOY, 2009. - 184 c. : m1. - ISBN
978-5-89789-048-4.
COI'JTACOBAHO
JupexTop HaydHOU OMOTMOTEKH A.M. AcaeBa

«_» 201 1.

MII
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12.3 Ilepeyenb pecypcoB MH(OPMANUOHHO-TEJIEKOMMYHHKAIUOHHOM ceTn '"UHTep-
Her"

o HudopmanmoHHO-aHATUTUYECKUH IIEHTP MO MapaAJICIbHBIM BEIYUCICHUSM.
[DneKTpOoHHBIN pecypc] . — DeKTpoHHbIN nanHble. [2016] . — Pesxxum nocryma :
http://www.parallel.ru

e BrruucnurenbHbid HeHTp uM. A.A. JlopoauuiibiHa Poccuiickoil akageMuu HayK
denepaibHOrO UccaeAoBaTENLCKOr0 IeHTpa «HdopMaTuka u ynpaBieHue»
Poccniickol akanemMuu Hayk. [ DJIIEKTPOHHBIN pecypc| . — DIEKTPOHHBINA JTaHHBIE.
[2016] . — Pexxum poctyma : http://www.ccas.ru

e HucTutyT BBIcOKONIpON3BOANTENBHBIX Bhrunciennii u ba3 JlaHHBIX. [ DIE€KTpOH-
HBIN pecypc] . — DnekTpoHHbIi fqanHble. [2016] . — Pexxum noctyna : http://
WWW.csa.ru

e (C++ Reference [OnextpoHHslii pecypc]. — Pexum  goctyma:  http:/
www.cppreference.com/wiki. — 3ari. ¢ 3kpaHa.

e Reference - C++ Reference. [Electronic resource] : [Cnemudukamust C++]. — Electronic
data. [2016]. — Mode of access : http://www.cplusplus.com/reference/

e The OpenMP API specification for parallel programming. [Electronic resource] :
[Crerdukarus OpenMP amst mapamuiensHoro nporpammupoBanus|. — Electronic data.
[2016]. — Mode of access : http://www.openmp.org/. — 3ari. ¢ 3KpaHa.

28


http://www.openmp.org/
http://www.cplusplus.com/reference/
http://www.cppreference.com/wiki
http://www.cppreference.com/wiki
http://www.csa.ru/
http://www.csa.ru/
http://www.ccas.ru/
http://www.parallel.ru/

12.4 IlepeyeHb NPOrPaAaMMHOI0 O0ecIeYeHHUs

Ne HaumenoBanue 11O KoanuecTBo PexBu3uTHI 10r0OBOpa (1aTa,
n/n JIMIEH3U I HOMeEp, CPOK AeHCTBHUA)
2 | c++ GNU compiler CBobonnoe | beccpouno
I10 https://gcc.gnu.org
3 | Code Blocks IDE CBobonnoe | beccpouno
I10 http://www.codeblocks.org

12.5 Onucanne mMaTepuabHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJIe-
HHS1 00Pa30BaTEJbLHOIO NPOoLEcca MO JUCHHUILINHE (MOYJII0)

Haumenosanue 000-
PYJOBAaHHBIX y4el- =
HbIX KAaOMHETOB, Jia- daxkTHUecknii aa- = o §
e O0oparopuii, MacTep- Mepeuens ocnoBHOTO pec y4eOHBIX Ka- éﬁ g 2
CKHX U JIp. 00beKTOB OuHeTOB, J1a00opa- s > =
n/n 000pya0BaAHMSA . = £ T
JJIs IPOBe/ICHUs! TOpMii, MacTep- S =32
NPAKTHYECKHX H JIa- CKHX H Jp. = = g
00paTOPHBIX 3aH5- =
THI
VYyeOHas aytuTopus 80 mocamouHblx  MecT. | 445667, Camapckas | 90,6 78
JuUig ripoBenieHus 3ans- | Cron y4eHU4YecKuil | 00macTh, r.TonpaT-
THUI JIEKIHOHHOTO JIBYXMECTHBIA (MOHOOJOK) | TH, yi. benopyc-
Tuna. Yuebnas ayau- | — 39 mr., 1ocka ayautop- | ckas, 1.16B, YJIK-
TOpUS IS IPOBEIE- Hasg 3-x cekuuoHHas (me- | 418
HUSI 3aHITUN CeMU- noBas)- 1 IT., CTON
HapcKoro Tuma. Yuebd- | mpenojaBareinbCKuil -1
Hasl Ay IUTOpUS AJist HIT., CTYJI-2 IIT., IPOEKTOP
KypcOBOTo IpoekTu- | Acer
poBaHusl (BBITIOIHE-
1| b KYpCOBBIX pa0oT).
VYyeOHast ay TuTOpHUs
JUI IPOBEICHUS
TPYNIOBBIX U UHAUBH-
NyaJbHBIX KOHCYJIbTa-
1ui. YuebHas aynu-
TOpUs Ui IIpOBE/e-
HUS 3aHATUN TEKy-
LIET0 KOHTPOJIS U
MIPOMEXKYTOUHOM atT-
TECTaIUH.
2 | KoMnbroTepHsli 24 nocagouHelx | 445667 Camapckas | 74.3 21
kiacc. YueOHas ayau- | mecra  .Cton ydeHuue- | o6mactp, T.TombsT-
TOpUs IS [IPOBEIEe- CKMi-27 T., cron | Ti, yia. benopyc-
HUS 3aHATHH JICKIHA- MpenoaBaTeNbCcKuii- lmt., | ckas, 1.16B,
OHHOTO THIA. YUeO- cTyn-27wmr., gocka ayau- | YJIK-314
Has ayguTopus Ui TOpHas (MapkepHasi)-1mT.,
MIPOBEJICHUS 3aHATUII | KOMIIBIOTEP C BBIXOJOM B
CEMHUHAPCKOI0 TUIIA. ceTb MHTEpHET- 24 1mIT.
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n/n

HaumenoBanue 000-
PY10OBaHHBIX y4eo-
HBIX KaOMHETOB, JIa-
Oopartopuii, MmacTep-
CKMX M JIp. 00bEKTOB
JJ1s1 MPOBeIeHUs
NMPaKTHYeCKHUX U Jia-
0OpaToOpHBIX 3aHSI-
THH

IIepeyeHb OCHOBHOIO

dakTHyeckuii aa-
pec yueOHBIX Ka-
OnHeTOoB, J1a00pa-
TOPHI, MacTep-
CKHX H Jp.

Iliromans, m*

KoaunuecTtBo
MOCAT0YHBIX MeCT

VYyeOHas ay tuTOpus
JUIs IPOBEJICHUS JIa-
O6opaTopHbIX padoT.
VYuebHas ayuTopus
JUISL KypCOBOT'O IIPOEK-
TUPOBaHUS (BBIIIOJIHE-
HUSL KypCOBBIX paloT).
VYuebHas ayuTopus
JUIS IPOBEICHUS
I'PYNIOBBIX U UHAUBU-
NyaJbHBIX KOHCYJIbTa-
ui YueOHas ayauTo-
pus 1715 IPOBEACHUS
3aHATUN TEKYILEro
KOHTPOJISI U IPOMEXKY-
TOYHOM aTTecTaliH.

KomnberorepHsii
kiacc. [lomemenune
JUISL CAMOCTOSITEIIbHOM
paboTel. YueOHas
ayJIUTOpHS JJIst
MIPOBEACHUS 3aHATUN
CEMUHAPCKOI0 THUIIA.
YyeOHast ay TuTOpHUS
JUISL KypCOBOT'O MPOEK-
TUPOBaHUSA (BBITOTHE-
HUSL KypCOBBIX paloT).
YyeOHast ay TuTOpHUS
JUTS IPOBEICHUS
TPYIIOBBIX U UHUBH-
IyaJbHBIX KOHCYJIbTa-
1ui. YueOHas aynu-
TOpUS JJI IPOBEIE-
HUs 3aHATUN TEKYy-
LIEr0 KOHTPOJIA U
IIPOMEXKYTOYHOM aT-
TECTAlH.

000py10BaHUA
Cron YUYEHUUYECKN-26
IIT., CTyn-26 IT.,

KOMIIBIOTEp C BBIXOJOM B
CETb MHTEpHET- 16 mmT.

445020, Camapckas
o0nactp, r.TonpsaT-

TH, yia. benopyc-
ckas, 1.14, I'-401

84,8

16
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