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1 Ilesu u 3apaum y4eOHOM AUCHUNTIHHBI

1.1 Heap AUCHMIINHDBI

HeJ'II/I HU3YUCHUA JUCHUIIIMHBI OIIPEACICHBI IOCYyaapCTBCHHBIM O6paSOBaTeJ'II)HBIM CTaH-

JApTOM BHICIIEro oOpazoBaHus u cooTHeceHbl ¢ obmmmu 1emsmu OOIT BO mo HampasiieHUIo
noarotroBku «lIpuknaanas unpopmarukay, B paMKax KOTOPO MpenoaeTcs TUCIUILINHA.

HCJIBIO ano6peTeHHe YMCHHﬁ, HaBBIKOB U METOOOJIOTHYCCKHUX OCHOB COCTAaBJICHHUA IIa-

PpaJluICIIbHBIX AJITOPUTMOB JJISI pCIHICHUA BBIYUCIIUTCIIbHBIX 3a/ida4, B TOM YHCJIC, B 3KOHOMHYECKOH
HpeHMeTHOﬁ 06J'IaCTI/I, OBJIaZICHUEC COOTBETCTBYIOIINM CUCTEMHBIM U ITPHUKJIAAHBIM HHCTPYMCHTA-
pucemMm, Hpno6peTeHHe YMGHI/If/’I 1 HABBIKOB CTYACHTAMH MCTOJ0JIOTHU ITaPAJJICIIBHOI'O ITpOrpaMmMu-
poOBaHUA.

1.2 3apauy AMCHUIIIHHBI

O3HAKOMJICHUE CTYJCHTOB C apXUTEKTYPHBIMU IPUHIUITBI peaTU3aliy apaiebHONi 00-
pabOTKH B BBIUMCIIUTENIbHBIX MAllIMHAX;

HU3YUCHUC CTYACHTAMU IMapAJUICIIbHBIX BBIYUCIUTCIIBHBIX METOA0OB 1 OCBOCHHUC ITPUHIIHUIIOB
COCTAaBJICHHA MAapPAJUICIIbHBIX aJITOPUTMOB KaK JJIsI CUCTEM C pasﬂens[eMoi/’I aMsATBhIO, TaK 1
pacnpez[eneHHoﬁ IIaMsATBIO,

KOMIUICKCHOE HCITOJIb30BAHHE METOJIOJIOTHH M MHCTPYMEHTAIBHBIX CPEJCTB Mapajuieiib-
HOT'O MPOTPAaMMHPOBaHUs, OCBOCHUE cTyaeHTamu TexHonoruit MPl u OpenMP;

MPUOOpPETEHUE OMBITA B PEIICHUH BHIYMCIUTENBHBIX 3a71a4, B TOM YHCJIE, CBA3aHHBIX C Pe-
cypcoeMkumu nHGopMaruoHHbME cuctemamu (K C).

1.3 MecTo AUCHUILIUHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

HI/ICHI/IHJ'H/IHEI «TexHonoruu mapajjiCJIbHbIX BBIYMCIECHHUI» OTHOCUTCA K 0a30BOM uacTu

(b1.B) yuebHorO miana.

Jlns u3ydeHus AaHHOM Y4eOHOM AMCHMIUIMHBI (MOAYJS) HEOOXOIMMBI 3HAHHS, YMEHUS U

HaBbIKH, (POPMHUpPYEMBIE MTPEILIECTBYIOIUMH AUCIUILTHHAMMU:

[IporpammupoBanue.

NudopmaninoHHble CUCTEMBI U TEXHOJIOTHH.
BrruucnurenbHbie CHCTEMBI, CETH M TEIEKOMMYHUKAITUH.
bezonacHocTh MHGOPMAIIMOHHBIX SKOHOMUYECKHX CUCTEM.

1.4 IlepeyeHb MUIaHNUPYEMbIX Pe3y/JIbTATOB 00y4eHHs 110 JMCHHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH pe3yJIbTATAMH O0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbl

Komnerenmuu oOyuatomierocs, GopMupyeMble B pe3ysibTaTe 0CBOeHUs Kypca « TexHouno-

THH NTapaJIJICJIbHBIX BBIYHCIICHUI:

Ne | Mnmexe Conepxanue | B pesynbrare uzydeHus yueOHON AUCIUILTHHBI 00yUYarOIUecs
- KOMIICTEHIIMU TOJIKHBI
1. KOMIIe- v
(unu e€ ya-
1. TEHITNHU 3HATDL yMeThb BJaJeTh
CTH)
1 TIK-1 CrnocoGeH pe- | - OCHOBHBIE MOHSI- - BBIOMpATh UHCTPY- | - COBPEMEH-
' aTh aKTy- THS ¥ 3aKOHBI I1a- MEHTaJIbHBIE CPEJI- HBIMH UHCTPY-
aJILHEIE U paJIJIeNIbHBIX BBIYHC- | CTBA pa3paOOTKH Ma- | MEHTAJIbHBIMH
3HAYMMBIC 3a- | JIEHUH, 00JaCTh UX | PAIIEIBHBIX TIPO- CpeACTBAMH U
Ja4M MpHU- MIPUMEHEHUS B aK- IpaMM ]ISl PEIICHUs] | METOJIaMU pa3-
KJIQJHOW MH- | TyaJIbHbIC M 3HAUU- | 3aJa4 NPUKIIAIHOU
¢dbopmaTuku UH(POPMATUKHY,




Conepxanue

B pe3ynbrate u3ydyeHus: yaeOHOU AUCHUIUIMHBI 00yJarOIuecs

MBbI€ PECYPCHI
U DTaIlbl BbI-
TTOJTHEHHS pa-
00T B 00J1a-
ctu uHOp-
MalMOHHO-
KOMMYHHKa-
LIMOHHBIX
TEXHOJIOTHH,
COCTaBIISITh
COOTBETCTBY-
FOIIHE TEXHU-
YECKHUE OIHU-
CaHHs U UH-
CTPYKITUU

TEJIbHBIX CUCTEM,
CyIIIECTBEHHBIE TIPU
IJIAHUPOBAHHUH He-
00X0JIMMBIX pecyp-
COB U JTaroB BbI-
MIOJIHEHUS paboT B
obnactu uH(pOpMa-
IUOHHO-KOMMYHH-
KallMOHHBIX TEXHO-
JIOTHH

TEJIBLHOMN pabOTHI;

- IJTAHUPOBATh
9Tanbl BEITOJHEHUS
paboTt 11s ocy-
IICCTBJICHUS TIapal-
JIETILHBIX BBIYUCIIC-
HMI B 00JIaCTH HH-
(hopMaImoOHHO-KOM-
MYHHUKAIIHOHHBIX
TEXHOJIOTHH

Ne HNunexc
0| komme. | KOMmeTEHIMH JIOJKHBI
I. | TEHLUH (i €€ va- 3HATh yMeTh BJa/1eTh
CTH)
MBbI€ 331a4YH MPH- - IPOBOIUTH (popma- | pabOTKHU mapaii-
KJIaJHOW MHpOpMa- | JIM3aLHUIO U peajin3a- | JeJIbHbIX IPU-
THUKU; IIUIO PEIICHUs PU- | JIOKECHUH,;
- OCHOBBI TEXHOJIO- | KJIaJHBIX 33]a4;
U ApauIeIbHOTO | - COCTABIIATH Mapaj-
IPOrpaMMHUPOBAHUS | JIEJIbHBIE ITPO-
MPI u OpenMP; IPaMMBI JUIsl CHCTEM
- apajJiesibHble ¢ obmeit u pacmpe-
BBIYUCIIUTEIILHBIC JIeNIEHHON TTaMATBIO;
METOAbI U IIPUH- - OLICHUBATh BBIYHC-
IIUTIBI COCTABIICHHSI | JIMTEJbHBIEC 3aTPATHI
napajuieIbHbIX ajl- | IpoekTa u dpdek-
TOPUTMOB TUBHOCTB T1apal-
JIeJIbHBIX peIleHHUH
2 | 1IK-8 Crniocoben - 0COOEHHOCTH BbI- | - HAXOJUTb PECYPCHl | - HABBIKAMU
IUTAHUPOBATh | COKONIPOU3BOIM- JUI pacnapajjiesid- | IUIAaHUPOBAHUS
HEoO0X0au- TEJbHBIX BBIYUCIIH- | BaHUS BHIYHUCIIH- HEOOXOIUMBIX

pPECYpCOB U 3Ta-
OB BBITIOJIHE-
HUs paboT B 00-
JJACTH TEXHOJIO-
TAW Tapanienb-
HBIX BBIYHUCIIC-
HUU

2 CTpyKTypa M colepKaHue TUCHHUIIIHHBI

2.1 PacnipeaesieHre TPY10€eMKOCTH JUCHHUILIMHBI 10 BHAaM padoT

O61mas Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4.en. (108 yacoB), ux pacnpenenenue
10 BUZaM pabOT MPEACTaBICHO B TaOIHIIE

TpynoeMKocCTs,
Bun yuebnoit paboTtbl 4acoB
7 ceMecTp

KonTakTHas padora, B TOM YHCJI€: 60,2
AyIMTOpPHBIE 3AHATHS: 54
3anstus nekunoHHoro tuna (JI) 18
3aHATHs] CEMUHAPCKOTro TUMA (ceMUHaphl, NpakTuyeckue 3ausatus) (I113) —
JIaGoparopusie pabotsl (JIP) 36
MHasi KOHTaKTHAas padoTa: 6,2




KonTtpons camocrositensHoit pabotsl (KCP) 6
[Tpomexxyrounas arrecramus (MKP) 0,2
CamocrosiTesibHas paboTa, B TOM YHcJIe: 47,8
Kypcogoii mpoekt (KII), kypcoBast pabora (KP) —
ITpopaboTka yuebHoro (treopernyeckoro) marepuana (IIM) 27,8
IToarororka k Texymemy koHTposnro (I1TK) 20
Brinonnenue MHIMBUya IbHBIX 33aHUN (TIOJrOTOBKA COOOIIEHUH, —
MIPE3EHTALINN)
Pedepar (P) —
KoHTpo/1b: TOATOTOBKA K 3a4eTy —
OO0uast TPy10€eMKOCTh qgac. 108
3a4. ejl. 3

2.2 CTpyKTYypa Y4eOHOI TUCHUTLITHHBI

Pacrnipenenenuie BuoB yueOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILTUHBL.
Pazgenbl quctumuiMHbl, n3ydaembie B / ceMecTpe



pas-
zena

HaumenoBanue pasnenos, Tem

KonnuectBO yacoB

Bcero

AynuropHas

paborta

Bueayau-
TOpHAast
paborta

JI

113

JIP

CPC

Pa3zgea 1. OcoOenHOCTH Napa/uleJbHbIX BHIYHC-
JEeHu i

20

6

0

4

10

Brenenue. [lapagurmel nporpammupoBanusi. Opra-
HU3aIUs BBIYUCICHUNA B MHOTOIIPOIIECCOPHBIX CH-
cTemMax

3aKOHEI AMI[aJIa U KOMMYHHKAIIMOHHBIC CCTU

[Tapamienusm u ero ucnosiab3oBaHue. MeTobl
PAKTHUYECKOT0 pacnapauleIiBaHus Koaa

Pa3znen 2. TexHosorus mapauieJIbHbIX BBITMCJIC-

HUIl B CHCTEMAX ¢ pacnpeaeJJeHHOM NaMSATHIO
MPI

28

10

12

[ToHsiTHE U OCHOBHBIE OCOOEHHOCTU TEXHOIOIUU
MPL. IIpoueccsl, rpynnsl ¥ KOMMYHHUKATOpBI. ba3zo-
Bble pyHkuuu 6ubnuorekun MPI

CHHXpOHHAs M ACHHXPOHHAs Iepeaada cCooOmeHu
MEX]1y MpoIieccaMu

10

KosnexkTuBHbBIE B3aMMOIEHCTBHS IIPOLIECCOB: IIepe-
Jlaya JJaHHbBIX, OapbepHasi CHHXpPOHU3aLMs, o1lepa-
LIMYU C TpyNIaMu 1 KOMMYHHKaTOpaMu

10

Pa3zgea 3. TexHoJsiorusi napaJuieJibHbIX BbIYHCIIE-
HUIl B cUCTeMax ¢ pa3jessieMol NaMAThIO
OpenMP

34

14

16

[ToHsiTHE ¥ OCHOBHBIE OCOOCHHOCTH TEXHOJIOTHU
OpenMP. Hcnoas3oBaHue MOTOKOB (00111ee aapec-
Hoe npocTpancTBo). [Tynbcupyrommii (fork-join)
napajuieIu3M

Hupextussl OpenMP. dopmat, o01actu BUIUMO-
CTH, TUIbl. OnpeneneHye napauieabHol 001acTy.
VYnpasieHue 06J1acTbi0 BUIUMOCTH JaHHbIX. Pac-
IIpEJIeIICHUE BBIYUCICHUH MeXay noTokaMu. Ome-
panus penykiun. Cunaxponunsanus. CoBMecTu-
MOCTb JUPEKTHUB M UX MAPAMETPOB

20

10

bubnuoreka ¢pynkunit OpenMP. IlepemenHble
OKPYKEHUS

Pa3nea 4. [IapayiebHbIe YHCJICHHBIE AJIT0-
PHUTMBbI VISl pellIeHUs1 TUIIOBbIX 32124

19,8

9,8

10.

[TapannenbHble YUCIEHHBIE AITOPUTMBI IS perle-
HUS TUTMOBBIX 3a/1a4 BBIYMCIUTEIBHON MaTeMAaTUKH
U NPUKJIATHON MHPOPMATHKU

14

11.

O06o0matomuii 0630p COBPEMEHHBIX TEXHOJIOTHI
napasuiensHoro nporpammupoBanus MC.
Buicmaesnenue 3auemos no oucyuniune

5,8

3,8

HUTOI'O no aucuuminge:

101,8

18

36

47,8




Coxkpawenus: JI — nexuun, [13 — npaktuueckue 3ansartus, JIP — maboparopusie pabors, CPC —

camocTosiTenbHas pabota cryneHToB, KCP — koHTponnpyemas camoctositensHas padota, UKP —

WHasi KOHTaKTHas paboTa.

2.3 Conep:xaHue pa3/iesioB U CHUILTHHBI

2.3.1 3aHATHA JEeKIIUOHHOI0 TUIIA

dopwma Te-
Ne Haumenosarue Copepxanue pazzena KYLLIEro
paszena
KOHTPOJIS
1 2 3 4
1. |OcoGennoctu napan- |BBenenue. [lapagurmsl nporpammupoBanus. Opranu- |Yyactue B
JIENbHBIX BBIYMCIICHUN |3allMs BBIYMCIECHUN B MHOTOIIPOLIECCOPHBIX CUCTEMAX. |CEMHUHApPE,
3akoHbl AM1ana 1 KOMMYyHHUKalMoHHble ceTu. [lapan- |3amura JIP
JIEIU3M U €ro UCIOJIb30BaHue. MeToibl IpaKkTuye-
CKOr0 pacnapajuleIMBaHus KOJa
2.|Texnomnorus napaii- [Tonsitve n ocHOBHBIE 0OcOOeHHOCTH TexHojoruu MPI. |Yuactue B
JeNbHbIX BbrunuciaeHuit |[Iponeccsl, rpymnmbsl ¥ KOMMYHUKATOphL. ba3oBbie ceMHHape,
B CUCTeMax c pacupe- |pyHkuuu oubnuorexku MPIL. CunxpoHHas u acuH- 3anura JIP
JICICHHOM MMaMATBI0  [XpOHHAs Iepeiadya COOOICHNH MEXKIY MPOLIECCAMH.
MPI KomnnekTuBHbIE B3aMMOIEHCTBUS IPOLIECCOB: MEepe-
Jada TaHHBIX, OapbepHasi CHHXPOHU3ALHUS, ONIEPaIiH
C TpynnaMu U KOMMYHUKaTOpaMu
3. |TexHonorus mapan- [TonsiTHE 1 OCHOBHBIE OCOOSHHOCTH TEXHOJIOTUN VYuyacrtue B
nenbHbIX BeruncieHuit |OpenMP. Mcnonb3oBanue moTokoB (o01iee agpecHoe |ceMUHape,
B CHUCTEMax C pasJiensi- |mpoctpancTBo). [lynscupyrommii (fork-join) mapamie- [3ammura JIP
€MOU IMaMATHIO mu3M. J{upexktuBsl OpenMP. @opmat, obnactu Buau-
OpenMP MocTH, TUIBL. Onpenenenne napamuieabHol 00IacTH.
YnpasneHnue 001acTbi0 BUIUMOCTU JaHHBIX. Pacmpe-
JIeJIEHNE BBIUMCIEHUH Mex 1y noTtokamu. Oneparus
penykunu. Cuaxponusanus. CoBMECTUMOCTb IUPEK-
TUB U UX napaMmeTpoB. bubnnoreka GpyHkuit
OpenMP. IlepeMeHHbIE OKPYXKEHUS
4.|ITapannenbHble unc-  ([lapamienpHble YUCIEHHBIE AITOPUTMBI ISl pEIIEHUs |Y4YacTHe B
JICHHBIE AJITOPUTMBl  |TUIOBBIX 3a/1a4 BBIYMCIUTENBHON MAaTEMATUKH U IIPU- |CEMUHAPE,
JUTSL peIlIeHUs TUTIOBBIX [KIaaHo nHpopmatuku. O6o0maronuii 0030p cope- |[3ammra JIP
3a1a4y MEHHBIX TEXHOJIOTUI NapajIEIbHOIO IPOrPaMMHUPO-
Banus IC
2.3.2 CeMuHapcKue 3aHATHS
CemuHapcKue 3aHATUS HE TPETyCMOTPEHbI YUEOHBIM IJIAHOM.
2.3.3 JIaGopaTopHbIe 3aHATHS
dopma Te-
No HanmenoBanue Coneprkanne pasjiena (HoMepa 1 HAMMEHOBaHMUSI Jia- Kymero
pazznena 6opaTopHBIX padoT) KOHTPOII
1 2 3 4
1. |Ocobennoctu mapan- |1. Opranusaius BEIYUCICHUN B MHOTOMpoleccop- |3ammura JIP
JeNbHBIX BHIYMCIIEHUI |HBIX cucTeMax. Hacrpoiika npoekra MS Visual
Studio




2. Metoapl paKTHUECKOro pacnapaienuBanus  |[3amura JIP
KOJIa
TexHomnorus nmapasi- 3. VYcranoBka u Hactpoiika peanmmuzanuu MPI. bazo-|3ammra JIP
JIENBHBIX BBIYMCIICHUH |BbIe PyHKIIMK OnOimoTekn MPI
B cUCTeMax ¢ pacupe- |4. CuHXpOHHAas nepeaada coodmeHuid Mexy mpo- [3ammura JIP
JICJICHHOM MaMSThIO neccamu. Ouenka 3¢(HeKTUBHOCTH MapalieIbHbIX
MPI BBIYMCIICHUM
5. AcuHXpOHHas mepeada COOOIMEHUH MEX Ty 3amura JIP
npoLeccamu
6. KomiekTuBHBIC B3aMMOICUCTBHS ITPOIIECCOB: Te- [3ammTa JIP
penayda JaHHbIX, OapbepHasi CHHXPOHU3ALIMS
7. KomnekTuBHBIC B3aMMOICUCTBHS ITPOILIECCOB: 3amura JIP
ONEpalMH C TPYIIAMU U KOMMYHHUKATOPaMU
TexHonorus napasi- 8. Hacrpoiika mpoekta MS Visual Studio mns uc-  |3amura JIP
JIeNIbHBIX BHIYMCICHUH |mosbp30BaHus TexHosoruu OpenMP. Co3nanue norto-
B CHCTEMax C pazzensie-|koB. Onpenenenne napauieabHol 00nacT. Ypas-
Moit namaTeio OpenMP |1eHne 0651acThi0 BUIMMOCTH JAHHBIX
9. Pacnpenenenue BEIYUCICHUH MEX Ty moTokamu. |3amura JIP
CuHXpOHU3alUs JOCTYIAa K OOIUM JTaHHBIM
10. PacmapayuieniBaHue OJHOMEPHBIX ITUKJIOB 3amuta JIP
11. PacnapanenvuBanue AByMEPHBIX IIUKJIOB 3amura JIP
12. PacmapaiuieniBaHHe TPEXMEPHBIX IIUKJIOB 3amuta JIP
13. Hcnonb3oBaHue onepanuu peayKIuu 3amura JIP
14. Tlepemennslie okpyxeHust u GpyHkun 6nbmmo-  |3ammra JIP
teku OpenMP
[Tapannensubie ync-  |15. [lapanienbHble YUCIIEHHBIE aTOpUTMEI perie-  [3amuta JIP
JICHHBIE AJITOPUTMBI HUS 3a]]a4 JJMHEWHOH anreOpbl
JUis perieHus TUNoBbIX |16. [lapansenbHble YUCIEHHBIE anTOpUTMEI perie-  |3amuTa JIP
3a/1a4 HUS 33]]a4 MaTEMaTHYECKOr0 aHaJIn3a
17. TlapannenbHble YUCIECHHBIE aNTOPUTMBI cOpTHU-  |[3amuTa JIP
POBKH
18. IMapannensHble anroput™msl B coBpeMeHHbIX VC. (3amura JIP
Bvicmasnenue sauemos no oucyuniune

2.3.4 TIlpumepHasi TEMATHKA KYPCOBBIX padoT (MIPOeKTOB)

KypcoBble paboTsl HE IPEeyCMOTPEHBI YUEOHBIM IIJIAHOM.

2.4 Ilepeyenp y4eOHO-MeTOAMYECKOr0 o0ecledeHUs] VIS CaMOCTOSATEIbHON pa-
00THI 00y4aroerocs mo JMCHUIIHHE

Lenbto caMoCTOATENBHOM PabOThI CTY/I€HTA SBIISAETCS YIIIyOJeHHe 3HAaHUM, OTYyYeHHBIX
B pe3yJibTaTe ayJUTOPHBIX 3aHATUN. BbIpabaThiBalOTCS HABBIKM CAMOCTOATEIbHONW paboThl. 3a-
KPETUISIOTCS ONBIT ¥ 3HaHUS, NOJYyUYEHHbIE BO BpeMs J1JabopaTOpHbIX 3aHATHIA. Hike mpeacraBiex
nepeyeHb yueOHO-METOMYECKUX MaTepHalioB, KOTOpPhIE TTOMOTal0T 00y4yarouieMycsi OpraHuzo-
BaTh CaMOCTOSATEIbHOE U3YUYEeHUE TeM (BOIPOCOB) AUCIUILINHBI 10 BceM Bugam CPC.




Bun camocTosaTeabHOU

[TepeueHs yueOHO-METOAMYECKOTO 00ECTICUCHUS TUCIIUILTAHBI

Ne paboTHI T10 BBITIOJIHEHUIO CAMOCTOSITEIILHON paOOThI

1 2 3
[TpopaboTka u Metoanyeckre yKazaHust Il OJTOTOBKH K JICKIIMOHHBIM U CEMHU-
IIOBTOPEHUE HApCKUM 3aHSATHSIM, YTBEP)KACHHBIC Ha 3aceqaHnu Kadeapsl npu-
JICKITHOHHOTO KJIQJIHOM MaTeMaTUKU (aKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUN

Marcpuajia, MaTcpuaia

npukiaaHoit marematuku @I'BOY BO «KyoI'Vy, mpotokon Ne7 ot

1 |yueOnoit n Hayunoit  |18.04.2018 r.
JUTEPATYpHI, MeTtoaudeckue yKa3aHusl 110 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pa-
IIOJITOTOBKA K 00TBI, YTBEpK/ICHHbIE HA 3acelaHuy Kadeapbl NPUKIATHON MaTeMa-
CEMHHAapCKUM TUKHU (aKyIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHI U MPUKIAJHON MaTe-
3aHATHIM matuku @I'BOY BO «Ky6I'Y», nmporokon No7 ot 18.04.2018 1.
ToaroToBKa K MeTtoaudeckue yKka3aHusl 110 BBIITOJIHEHUIO Ha60paT9pHBIX pabor,
2 [naGoparopHBm YTBEPKJCHHbIE Ha 3aceJaHUU Kadeapsl HPUKJIa/IHOH MATEMATHKH
A TISIM (bakynpTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U MPUKIATHON MaTeMa-
Tk ®I'BOY BO «Ky6I'Y», mpoTtokos Ne7 ot 18.04.2018 r.
TMoaroTosKa K MeTtoauueckue yKka3aHusl 110 BBIIIOJIHEHUIO CaMOCTOﬂTeJII)IEOf/'I pa-
3 |pemenuro sanay u OO0THI, YTBEpK/ICHHBIE HA 3aCEaHUU Ka(l)erLIUHpI/IKJ'IaL[HOI/I MaTeMa-
TeCTOR TUKU (DaKyIbTeTa KOMIBIOTEPHBIX TEXHOJOTUI U MPUKJIAJAHON MaTe-
matukd PI'BOY BO «Ky0I'Y», mpotokon Ne7 ot 18.04.2018 r.
MeTtoauyeckue yka3aHust sl IOATOTOBKH 3cce, pedepaTos, Kypco-
BBIX pa0OT, YTBEp:KICHHbIE Ha 3acelaHNK Kadeapbl MPUKIATHON
4 \[ToaroToBKa JOKJIAZOB (MAaTeMaTHKH (PaKyIbTeTa KOMIBIOTEPHBIX TEXHOJOTUH U MIPHUKIIA/I-
Hoi matreMaTku ®I'BOY BO «Ky6I'Y», nporokon Ne7 ot
18.04.2018 r.
Metoanueckue yka3zaHHs 10 BBIIOJIHEHUIO pacue€THO-TpapruecKux
3aJJaHMii, YTBEPXKICHHBIC Ha 3aceAaHnU Kadeapsl IPUKIaTHONW Ma-
IToxroroBka k TEMAaTUKU (paKyJIbTeTa KOMIbIOTEPHBIX TEXHOJOTHH 1 IPUKIIaHON
g [PCLLICHUIO PACUCTHO-  |MATEMATHKN @I'BOY BO «Ky6I'Y», mpotokon Ne7 ot 18.04.2018 r.
rpaduueckux 3aJaHuii (MeroauyecKkre yKa3aHus MO BIIIOJHEHUIO CAMOCTOATENNbHOM pa-
(PT3) 00TBbI, yTBEpPK/IECHHbIE HA 3aceJaHUH Kadeaphl MPUKIaIHON MaTeMa-
TUKHU (aKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOIMH U MPUKIIAJHON MaTe-
Matuku PI'BOY BO «Ky6I'V», npotokon Ne7 ot 18.04.2018 r.
MeTtoaudeckue yka3aHus 110 BBIIOJIHEHUIO CAMOCTOSITENIbHOM pa-
6 [ToaroroBka k 00TBbI, yTBEpPK/IECHHbIE Ha 3aceJaHUH Kadeaphl MPUKIaIHON MaTeMa-

TCKYIIEMY KOHTPOJIIO

TUKU (aKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOIMH U MPUKIAJHON MaTe-
Matuku @PI'bBOY BO «Kyb6I'V», npotokon Ne7 ot 18.04.2018 r.

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSTENIbHON pPadOThl 00yYaroOIIUXCS U3
YuCiIa MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) nmpengocraBnstoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JUig U1 ¢ HapyIIEeHUSIMU 3pEHUS:

— B IieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljis U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOT'0 TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOKET OBITh PAaCHIMPEH M KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOH-
TUHTEeHTa 00yYaroIuXCsl.



3 Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

JIeKuMOHHBIE MaTepHaJIbl PEATU3YIOTCS C TOMOIIBIO MIEKTPOHHBIX Ipe3eHTauui. [Ipu pe-
an3anuy yueOHoM paboThl O TUCIMILIMHE « TeXHOIOrH mapaieTbHbIX BRIYHCICHUN) UCTIONb-
3yIOTCA Cleqyrolue 00pa3oBaTelbHble TEXHOJIOTUH:

- MHTEPAaKTUBHAs [10Ja4a MaTepuasa ¢ MyJbTUMEIUHHON CUCTEMOM;
- 00CyX/IeHUE CIOXKHBIX U JIUCKYCCHOHHBIX BOIIPOCOB;
- pa300p KOHKPETHBIX UCCIIEAOBATEIILCKUX 3a1a4.

O6beM UHTEpaKTUBHBIX 3aHATHI — 18,5% 0T 00beMa ayTUTOPHBIX 3aHATHUH.

Bun 3ansatus Hcnonb3yemMble HHTEpaKTUBHBIE 00- KonunuectBo
Cemectp
(JI, I1P, JIP) pa3oBaTeIbHbIE TEXHOJIOTUHU 4acoB
7 J WuTepakTHBHAS [M0/1a4a MaTepraia 6
C MYJIbTUMEAUNHON CUCTEMOI.
OO6cyxIeHne CIIOKHBIX U JJUCKYCCH-
OHHBIX BOIIPOCOB.
Pa300p KOHKpPETHBIX HCCIIEIOBA-
TENLCKUX 3a7a4.
JIP KoMmrmbroTepHbie 3aHATHS B peKUMax 4
B3aMIMOJICHCTBUS «IIPEIOIaBaATEb -
CTYJEHTY.
HUTOIO 10

I[JI)I Jyi ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 340POBBA MNPCAYCMOTPCHA OpraHu3alusa
KOHCYJ’IbTaHHﬁ C UCIIOJIb30BAHUECM BHGKTpOHHOﬁ IIOYTHI.

4  OueHOYHBbIE CPeICTBA JISl TEKYIIEro KOHTPOJISA yCIeBAeMOCTH M MPOMEKYTOY-
HOM aTTecTaluu

4.1 ®oHa OLEHOYHBIX CPEJICTB ISl MPOBeAeHHUs TeKYIel aTTecTalul

@DOH/[| OLIEHOYHBIX CPEJICTB JUCIUILIUHBI COCTOUT U3 CPEICTB TEKYIIEro KOHTPOJIS U Ipo-
MEXYTOUYHO# aTTeCcTaluy [0 UTOr'aM OCBOCHHS AUCLHUILIHHBI (3a4€Ta).

B kauecTBe OLIEHOUHBIX CPECTB, UCMOJIb3YEMBIX JJISl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH,
npelaraeTcs IepedyeHb BOMPOCOB MO BBHIIOIHEHHBIM Ja00paTOPHBIM paboTam, KOTOphIE MTPopa-
OaTbIBaIOTCS B ITpOLIECcCe OCBOCHUS Kypca. JlaHHbBIN TepeueHb OXBaThIBAET BCE OCHOBHBIE pa3 eibl
Kypca, BKJII04asi 3HaHUs, T0JydaeMble BO BPEMs CaMOCTOATENbHOM paboThl. KpoMe Toro, BaskHbIM
AIIEMEHTOM OOYyUYEHUS SBJISIETCS CAMOCTOSITENIbHOE PELIEHUE CTYAEHTAMU U cllaya UHIWBHIyallb-
HbIX 3a71aHui B paMkax KCP. CTyaeHT 7eMOHCTpUpYET CBOE PELLIEHUE MPENOIaBaATEN0, OTBEYAET
Ha JIONOJIHUTENIbHBIE BOIIPOCHL.

Ilpumepnvie 3a0anusn 0na UHOUGUOYAIbHBIX NPOEKMOG

[IpoBecTn aHanu3 3aa4u COrJIacCHO BapHaHTY. BBIABUTH pecypchl Ajs pachapaljiesnBa-
Hus. OCyIIECTBUTH BEIOOpP Oosiee MOAXOAsIIel TeXHOIOTHH apaieIbHbIX BblunciaeHuii. Hamum-
caTh aJTOPUTM NapaJlIeTFHOTO pemeHus. HamucaTs 1 0TIaguTh nmapauieTbHyI0 IporpamMmy, pe-
anu3yronlyro anroputm. [IpoBectu oreHKy 3¢ (HEKTUBHOCTH apaUIETLHOTO PEIICHUS.

BapuaHnTsl 3aaHuii:
Copmupoexu ucnonv3yrowue CpagHeHus.:
1. CoprupoBka BEIOOpPOM.
2. Ily3pIppKOBasi COPTHPOBKA.
3. IleiikepHas copTUpOBKAa.
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10.
11.

CopTHupoBKa BCTaBKaMH.
CopTupoBKa CIUSHUEM.
«["HOMBS» COPTHPOBKA.
YennouHast COPTUPOBKA:
[TupamuanbHast COPTUPOBKA.
CoptupoBka ¢ moMomipo d-Ky4u.
Coprtuposka Illemnna.
CoptupoBka Xoapa (0bicTpas).

Copmupogku He UcCnonb3yruue CpaeHeHuUsA.

12.
13.
14.

CopTupoBKa MoACUETOM.
[TopaspsigHast HUCXOASIIAsE COPTHPOBKA.
[TopaspsigHas BocXosIiasi COpTHPOBKA.

Yucnennoe unmezpupoeaHue.

15.

16.

17.

18.

UuncaeHHOe MHTETPUPOBAHKE C MCIIOJIB30BaHUEM (POPMYJIBI MPSMOYTOJIBHUKOB 1-r0 mMo-
psiiKa C aBTOMaTHYECKUM BBIOOPOM L1ara MHTErpUPOBaHUs (AIIOCTEpUOPHAsl OLIEHKA I0-
rpemHoctyu Meto oM PyHre).

YucneHHOe MHTErpUPOBAHUE C MCIIOJIB30BaHUEM (DOPMYJIbI MPSIMOYTOJIBHUKOB 2-TO IO-
psAaKa ¢ aBTOMaTUYECKUM BBIOOPOM I1ara MHTErpUPOBaHUS (alIOCTEPUOpHAs OLEHKA I10-
IpEeIIHOCTU MeTo/10M PyHre).

UmncneHHOe HMHTETPUPOBAHUE C HCITOJIE30BAaHUEM (DOPMYJIBI TPANEIHA ¢ aBTOMAaTHUYECKUM
BbIOOPOM I1ara HHTErPUPOBaHUS (allOCTEPHOPHAs OL[EHKA IIOIPEIIHOCTH MeToJoM PyHre).
UmnciaeHHOe MHTETPUPOBAHKE C UCTIONIBb30BaHUEM (opMyiibl CHMIICOHA C aBTOMAaTHYECKHM
BbIOOPOM I1ara MHTErPUPOBaHUS (allOCTEPHOPHAs OLIEHKA IOIPEIIHOCTH MeToJoM PyHre).

Yucnennoe ougppepenyuposanue:

19.

20.

Yucnennoe nupdepenippoBanne GyHKIUU OJHON MEPEMEHHOIN Ha OTPE3KE C UCIOJIb30-
BaHueM (GopMyIIbl 1-T0 mopsiIKa.
YucnenHoe nuddepenpoBanue GyHKIUU OJHON MEPEMEHHON Ha OTPE3KE C UCIOIB30-
BaHHEM (HOPMYJIBI 2-TO TOPSIIIKA.

HHmeﬂﬂeKmyClﬂbele cucmemnl.

21.

22.

=

OO0y4eHne UCKyCCTBEHHOW HEMPOHHOM ceTu oJHOCIoWHbIN [lepcentpon no aenpTa-npa-
BUITY.

OO0yueHne NCKYCCTBEHHOM HeWpoHHOM ceTu llepcenTpoH mo mpaBuiry oOpaTHOTO pacipo-
CTpaHEHUs OIIUOKH.

4.2 DoHJ 01IEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTrrecranuu

4.2.1 IlpumepHBbIii IepeYeHb BONPOCOB K 3a4€Ty

JIBe Mojenu mporpaMMUpOBaHMsI: OCIeI0BaTeNIbHAs U TapajliebHasl.

[TapaaurMbl napamiebHOrO MPOrPaMMHUPOBAHUS: NAPAJUIEIU3M JAHHBIX U MapaJljIeIn3M
3azad.

OcHoBHBIE KOHLENIMK napamienn3ma. KonseliepHas o0paboTka u mapauienbHas oOpa-
0oTKa.

Knaccudukaius KOMOBIOTEPHBIX apXUTEKTYp 10 DIUHHY.

Muoronpoueccopasie 9BM ¢ paznensiemMoil 1 pacnpenesieHHON naMaTbio. X mocTonH-
CTBAa U HEJIOCTATKH.

Bo3MmoskHass HEKOPPEKTHOCTh BBIYMCIICHU B OBM ¢ paznenseMoil naMsThIO.

Knaccsl TexHHUECKOM peann3ani MHOronpoueccopsix OBM. CuMMeTpuyuHbIe MYJIbTH-
nporeccopsl (SMP). OcobeHHOCTH crCTeM ¢ MaccoBbIM napayuieauzmom (MPP).
BoruncnurenbHbli K1acTep: onpeeeHue 1 0COOEHHOCTH. BinsHue XxapakTepucTHK KOM-
MYHHKAIIMOHHOM CEeTH Ha MPOU3BOAUTEIBHOCTh KJIACTEPHOU CUCTEMBI.

Yckopenue napamienbHol cuctembl. OCHOBHOM 3aKOH Ampaina.
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10.

11.
12.

13.
14.
15.
16.

17.
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.
44,

CereBoii 3ak0oH AMaana. @akTopsl, Biustonue Ha 3 (HEKTUBHOCTD IMapalIeIbHBIX BHIYHC-
JICHUIA.

Knaccel 3a1a4, KoTopble MOKHO 3((PEKTUBHO BEKTOPU30BAThH M paclapauIeINThb.
OcHoBHBIE TPEOOBaHUS K PACHpPECICHUIO UTEPALUii IS TapaJjiebHOW 00pabOTKU JaH-
HBIX.

MeTtoibl pacnpesiesieHus: UTepaluii OJHOMEPHBIX LIMKIIOB.

Metonpel pacnipeneneHuss UTepauuii MHOTOMEPHBIX LIUKJIOB.

OcnoBbl TexHosnoruu MPI. Ilonstue u npuHuuns! padbotsl MPI-niporpaMMsl.

O6mume ¢pynkiuu MPI. Onpenenenre HoMepa TEKYIIIETo MpoIecca U 00IIero KOJu4ecTBa
3alyLEeHHbIX npoueccos. IIpumep npocreiimein MPI-tiporpamMsl.

OCHOBHBIE KOMaH/Ibl KOMIWIALMYU U BeiNoJdHeHUss MPI-tiporpamm.

[Ipuem m mepenavya cOOOLICHHWI MEXIy OTIENbHBIMU mporeccamu MPI-iporpammer.
OyHKIMY TpreMa/nepeaadu ¢ 6JI0KUPOBKOM.

[TpuMepsl TYNIUKOBBIX CUTYallui, BBI3BAHHBIX HEKOPPEKTHBIM HCIOJb30BAaHUEM WHIUBU-
JyaJIbHBIX OTepaluii ¢ OJIOKMPOBKOM.

[lpuem m mepenavya cOOOLICHWI MEXIy OTIENbHBIMU Tporeccamu MPI-iporpammer.
OyHKIMY IpuemMa/nepenadn 6e3 6JI0KUPOBKH.

[Tpuem u nepenaya cooOIIEHUN MKy OTAENIbHBIMU ITpolieccamu MPI-nporpammel. O0b-
€MHEHHE 3alIPOCOB Ha B3aUMOJICHCTBUE.

[Tpuem u nepenaya cooOLIEHUI MeX Ay OTAeNbHbIMU ITpouieccamu MPI-iporpammel. CoB-
MEIllEHHbIE IPUEM U Tepeiada COOOLCHUH.

KomnextuBHble B3aumozencTBus npouneccoB MPI-nporpammel. IIupokosemarenbHbii
oOMeH.

Konnexrusuble B3aumoselictBus npoueccos MPI-nporpammel. COop JaHHBIX.
KonnektuBnbie B3anmoaeiicTBus nporeccoB MPI-iporpammel. Pacceuika.
KonnextuBuble B3aumopeiictBus npoueccoB MPI-nporpammsl. ['moOanbHble onepanuu
pPENYKLUN.

Cunxponusanus npoieccoB B TexHojoruu MPI. bapeepHasi cuHXpOHU3aIMs TPOLIECCOB.
ITpenMy111€CTBO UCIIOIB30BAHUS KOJUIEKTUBHBIX OIlEpalvil Iepel NapHbIMU.

[TprMep HEKOPPEKTHOTO MCIOJIB30BaHUS KOJJIEKTUBHBIX OIEpalvii, IpUBOJSIIETO K TY-
IIMKOBOM CHUTYalLlUH.

['pymmbl mporieccoB 1 KOMMYHUKATOpbI. Onepaniy ¢ KOMMYHUKaTOpaMH.

OcHoBHble ocobenHocTH TexHomoruu OpenMP. Ilynecupyroumii (fork-join) mapamte-
JIU3M.

Junamuka passutus crangapra OpenMP. Ilognepxxusaromme OpenMP koMOuIATOpSI.
OpenMP: dhopmar 3anucu JTUPEKTUB.

OpenMP: nupexTuBa onpezaeneHus napamienbHoi odiaactu. [Ipumep ucnoab30BaHuUs.
OpenMP: crocoObl 3aaHusl KOJIMYECTBA MOTOKOB, YIPaBIEHHE OO0JIACTHIO BUAMMOCTH
JAaHHBIX.

OpenMP: pacnipenenenue BelurcieHuil Mmexxy norokamu. Jupexrusa for. [Ipumep.
OpenMP: pacnipenenenue BelunciIeHUi Mexy norokamu. Jlupextusa sections. Ilpumep.
OpenMP: onepanust penykiuu. [Tpumep.

OpenMP: cunxponuszanus. J{upextussl barrier, single u master.

OpenMP: cunxponuzarnus. J{upexktussi critical,atomic u flush.

OpenMP: cOBMECTUMOCTB TUPEKTUB U X NIAPaMETPOB.

bubnuoreka ¢pynkuuit OpenMP.

ITepemennble okpyxenuss OpenMP.

OCHOBHBIE KJIaCChl TEXHOJIOTUH NapAJJIEIbHOTO MPOrPaMMHUPOBAHHS.

4.2.2 Kpurepuu oueHKn

OueHka «3a4TEHO:

— CTYACHT IMOKAa3bIBACT XOPOIINEC 3HAHUA U3YUYCHHOI'O y‘Ie6HOFO Marcpuala,
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— CaMOCTOSITEIIBHO, JIOTHYHO U ITOCIIE0BATEIbHO U3JIaraeT U HHTEPIPETHPYET MaTepPHAIIbI
y4eOHOT0 Kypca;

— MOJTHOCTBIO PACKPBIBAET CMBICI IPEATIaraeMoro BOIpoca;

— BJIaJICCT OCHOBHBIMHM TEPMUHAMH U TIOHSITUSIMH U3y4CHHOTO Kypca;

— ITOKa3bIBAaCT YMEHHUE MEPET0KUTh TEOPETHUECKHIE 3HAHUS Ha PEIIoIaraeMblil IpaKkTU-
YECKUU OIIBIT.

Onenka «He 3aureHo»:

— (pparMeHTapHbIE 3HAHUS 110 JUCLUIUINHE;

— OTKa3 OT OTBETA (BBIMOJIHEHUS MMCbMEHHOMN paboTh);

— 3HaHUE OTAEIbHBIX HCTOYHUKOB, PEKOMEH/IOBaHHBIX YU€OHOH MporpaMMoi Mo AUCLH-
IUIMHE;

— HEYMEHUE UCIOJIb30BaTh HAYYHYIO0 TEPMHUHOJIOTHIO;

— HaJIM4ue rpyObIX omnooK;

— HU3KHUH YPOBEHb KYJbTYpbl HCIIOJIHEHUS 3a/laHUM;

— HU3KHUH ypOBEeHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B paboydeil mporpaMMe KOMIIETEHIIUH.

OneHouHble CpeACTBa JJIsl UHBAJIUIOB U JIMIl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— TIpU HEOOXOMMOCTH UHBAJIUAAM U JIUIAM C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI
IPEOCTABIIACTCS JOIOJHUTEIbHOE BPEeMS /71l IOATOTOBKU OTBETA Ha SK3aMEHE;

— TIPH MIPOBEJICHUHN TIPOLIEAYPHI OLICHUBAHUS PE3YJIbTATOB 00yUSHHS HHBAINIOB U JIUI] C
OrPaHUYEHHBIMU BO3MOXKHOCTSMU 3/J0POBbS IIPEAYCMATPUBAETCS UCIIOJIb30BaHUE TEXHUUECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAMBHIYATbHBIMH OCOOCHHOCTSIMU;

— IpU HEOOXOJMMOCTH JJIs1 O0YHAIOLIUXCSl C OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 3/10pOBbsI U
MHBAJINJIOB IPOLEAYypa OLIEHUBAHUS PE3yJIbTaTOB O0yUEHHS MO AUCLUILIIMHE MOXKET IIPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa onieHUBaHUS pe3yIbTATOB 00YUEHHSI MHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/I0POBbsI 110 TUCLMILIMHE MPeAyCMaTpUBAET NpeiocTaBiIeHne HHopMauu B Gop-
Max, aJJalTHPOBAHHBIX K OTPAHUMUYCHHUSIM UX 3JI0POBbS U BOCHIPUATHUS HH(DOPMAITIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh JIOTIOJIHEH U KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOH-
TUHTEHTa 00yUaroMIHUXCsl.

5 IlepeyeHb OCHOBHOW M [IONMOJHHUTEJIbHOI y4eOHOI JUTepPaTypbl, HEOOXOAUMOI
AJIA OCBOCHMUSA JUCHUIIJIUHBI

5.1 OcHoBHas auTEpaTypa

1. MuxoB A.U. PacnipeneneHHble KOMITBIOTEPHBIE CUCTEMBI U AJITOPUTMBI: yueOHOE Tocolue.
— Kpacnonap: Kybauckuii rocynapcrBenusiit yausepcutet, 2009. — 87 c. (40 5k3.)

2. Tepremns B.II., Boesoaun B.B., CricoeB A.B., bapkanos K.A., Kyauu A.B. Intel Parallel
Programming Professional (Introduction) [DnektponHsiit pecypc]. — Hamonanbubrit Ot-
KPBITBIN YHuBEpcHUTET «MHTYUT», 2016. - 569 c. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=429006.
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JU1g 0CBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3I0pOBbsSl MMEIOTCSl M3aHUS B AJIEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» n «Opaii».

5.2 JlonoJiHUTeIbHAS JIUTEPaTypa

1. BoeBogun B.B. Ilapannenbusie Beruucienus [Tekct]: yueOHOe mocoOue A CTYyACHTOB
By30B / B. B. BoeBonun, Bn. B. BoeBogun. — CII6.: BXB-Iletepoypr, 2004. — 599 c.
(50 7x3.)

2. Teprens B.I1. BbICOKOIIPOM3BOAUTENBHBIE BEIYUCICHUS AJISI MHOTOTIPOLIECCOPHBIX MHOTO-
snepHbIX cucteM [Tekcr]: yueOHUK miist ctyneHToB By30oB / B. II. I'eprens; bubmmoreka
Hwuxeropoackoro roc. yu-ta um. H. U. Jlob6aueBckoro. — M.: M31-B0 MOCKOBCKOTO yHHU-
Bepcuteta: DUSMATIINT, 2010; Huwxuuii HoBropoa: Hukeropoickuii rocy1apcTBeH-
Hbli yHuBepcuteT, 2010. — 543 c. (10 5k3.)

3. Teprens B.I1. Teopust u mpakTHKa napajjieIbHBIX BIYUCICHHH [ TekcT]: yueOHOE mocooue
/ B. I1. T'eprens. — M.: BUHOM. Jlaboparopus 3Hanwmii: aTepHeT-YHuBepcuretr Uubop-
ManMoHHEIX Texnomorui, 2007. — 423 c.

4. Kennep Jx. [lapannensHoe nporpammupoBanue B cpeae MATLAB 111 MHOTOSIIEpHBIX
¥ MHOT'OY3JIOBBIX BBIUMCIUTENBHBIX MAlIMH: yueOHoe nocodue / Hayud. pea. . B. JIyOpos;
[mpenuci. B. A. CagoBuuumii]. — M.: U3a-Bo MockoBckoro ynusepcurera, 2013. — 294 c.
(10 2K3.)

5. AdanaceeB K.E., Crykonos C.B., Mansimenko B.B., Kapa6nes C.H., Aagpees H. E. Oc-
HOBBI BBICOKOIIPOU3BOIUTENbHBIX BhruncieHuil T.2 [Dnekrponnslit pecypc]. TexHomoruun
napajuleJIbHOrO MpOrpaMMHUpOBaHMs: yueOHoe rocodue. — KemMepoBckuil rocyaapcTBeH-
HBIi YHHUBEPCUTET, 2012. — 412 c. — URL:
http://biblioclub.ru/index.php?page=book_view_red&book id=232204.

6. babenko JI.K. IlapannenbHble anropuTMbl AJis peUICHHs 3a/Jad 3alluThl WH(OpMALUU
[DnexTpoHHEIH pecype] : yaeoHoe mocooue / JI. K. babenko, E. A. Mmykosa, 1. 1. Cuno-
POB. - M.: INopstuas nuHUs-Tenexkom, 2014. - 304 C. -
https://e.lanbook.com/reader/book/63228/#1.

6 Ilepeuens pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKAUUOHHON ceTH «MHTep-
HeT», He00XOIUMBIX /ISl OCBOCHUS TUCHHUILINHBI

1. Bukunenus, ceoboanas sHumkiaonenus — Wikipedia [Onexrponnsiii pecype]. - URL:
http://ru.wikipedia.org.

2. DnexkTpoHHO-OMOMMoTeyHas cucremMa MzmatenbcTBo «JlaHb» [DIEKTpOHHBIA pecypc]. -
URL: http://e.lanbook.com.

3. Hayunas snekrpoHHast 0M0aroTeKa B paMKax rnpoekra PeepaibHOTro areHTCTBa 110 HayKe
¥ MHHOBAIMAM [ DnekTpoHHbIi pecype]. - URL: elibrary.ru.

7 MeToanueckue PEKOMEHAAIUHA 110 OPraHUu3alv U3yIYCHUA TUCHUIIJIHHBI

VYyebHas 1eaTeTbHOCTh MPOXOIUT B COOTBETCTBUH C rpadukoM ydaeOHoTro mporecca. [1po-
[[ECC CaMOCTOSATEIHHONU PaOOTHI KOHTPOIUPYETCS BO BpeMsl ayJUTOPHBIX 3aHSATUI U WHIUBUIY-
aITbHBIX KOHCYNbTanuii. CaMocTosITeNbHAs padoTa CTYyICHTOB TPOBOJIUTCS B POpME U3YUCHUS OT-
JENBHBIX TEOPETUUYECKUX BOMPOCOB IO MpeAsiaraeMoi JInTeparype.

B ocBoeHMM IMCHUILIMHBI MHBAJIWAAMM U JIUIAMH C OrpaHUYCHHBIMHU BO3MOXKXHOCTAMU

3I0pOBbsl OOJIbIIOE 3HAUEHHWE HMEET WHIUBUIyalbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE YUeOHOro MaTepuara.

14


http://biblioclub.ru/index.php?page=book_view_red&book_id=232204
https://e.lanbook.com/reader/book/63228/#1
http://ru.wikipedia.org/
http://e.lanbook.com/

NnnuBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBJISIOTCS BaXXHBIM  (PakTopom,
CIOCOOCTBYIONUM MHIMBUyaTU3allid O0Oy4EHUS U YCTAHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy TpernojaBaTesieM W O00y4aroIlMMCS WHBAJIWIOM WM JIMIOM C OrPaHUYECHHBIMU

BO3MOXHOCTAMHU 310POBbA.

8 Ilepeuenb HH(OPMANMOHHBIX TEXHOJIOTHI, HCMOJIb3YyeMbIX IPH OCYLIECTBIECHUH
00pa30BaTeJbLHOI0 NMPoLecca Mo JMCHUILInHEe (MOAYJ/I10) (IPU HEOOXOTUMOCTH)

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH

— [IpoBepka qomaniHux 3aaHui U KOHCYJIbTHUpoBaHue nocpeactsom IMOC, 351eKTpoHHOM
MOYTHI U colManbHOM cetn «BKoHTakTe».
— Hcnonbs3oBaHue 3IEKTPOHHBIX TPE3ECHTALNN MPU MPOBEICHUH JIEKIIMOHHBIX U 1ab0paTop-

HBIX 3aHATHUH.

8.2 Ilepeyenb HEOOXOAMMOI0 IPOrPAMMHOI0 o0ecreYeHust

™=

Omnepanuonnas cucreMa MS Windows wmmu Linux.
ITaker MS Office unu LibreOffice.

3. TIporpamMmHOe obecriedeHne i OpraHu3aliy YIPaBIseMOro KOJUIEKTUBHOTO U Oe30mac-
HOTO Aocryna B MIHTepHerT.
4. Cucrema nporpammupoBanus MS Visual Studio.

8.3 IlepeueHb HEOOXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Bukunenus, cBoboanas sHumkiaonenus — Wikipedia [Dnextponnsiii pecype]. - URL:
http://ru.wikipedia.org.

2. DneKTpoHHas oubmmoreka  KyoI'Y [DnexkTpoHHBIE  pecypc]. - URL:
http://www.kubsu.ru/ru/node/1145.

3. Omnekrponnas 6ubnmoreynas cucrema eLIBRARY.RU [Onekrponnsiii pecypce]. - URL:
http://www.elibrary.ru.

4. TlpodeccnonanbHas
https://zbmath.org/.

6a3a pmanHbix zbMath [Dnektponssiii pecypc]. - URL:

9 MarepuajbHO-TEXHHYECKOE o0ecriedeHue Y4eOH 0 TUCIUITHHBI

MaTepI/IaJ'II)HO-TCXHI/I‘-IGCKOC obecmneuenue JUCIHHUITIIMHBI 1 OCHAIICH-

Ne Bun pabor
AP HOCTb
1. | JlekuuoHHbIE JlexuMoHHAas ayIUTOpPHsI, OCHAIICHHAs] MPE3EHTAIIMOHHON TEXHUKOU
3aHATHS (IpoeKkTop, 9KpaH, KOMIBIOTEP/HOYTOYK), COOTBETCTBYIOIIMM IMPO-

TpaMMHBIM OOecCIiedeHrneM, a TakkKe HEoOX0auMOoi Mebenbio (JocKa,
CTOJIBI, CTYJbSI)
(aymutopun: 129, 131, 133, A305, A307)

2. | JlabopaTopHbie
3aHSITHS

JlaGopatopusi, yKOMIIJIEKTOBAHHAS CIEIMATN3UPOBAHHON MeOenblo,
TEXHUYECKUMHU cpelncTBaMu oOyueHus (coBpeMeHHbIMU [IOBM Ha
0a3se mporieccopos Intel wim AMD, 00beTMHEHHBIMHU JIOKAIBHON CETHIO)
C BBIXOJIOM B TJIO0QIBHYIO ceTh VIHTEpHET, a Tak)Ke COBPEMEHHBIM JIH-
[IEH3UMOHHBIM TIPOTPAaMMHBEIM OOecriedeHreM (OoreparroHHas CHCTeMa
Windows 8/10, maker Microsoft Office, cpensl mporpamMmmupoBaHUs
MS Visual Studio u Delphi)

(aymuropuu: 101, 102, 105, 106, 107, A301a)
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I'pynmossie
(MHIUBHTYaTBLHBIC)
KOHCYJIbTaIlH

AyauTopus s CEMUHAPCKUX 3aHSATUH, TPYNIOBBIX U WHIUBUYalb-
HBIX KOHCYJIbTAIMi, YKOMIUIEKTOBaHHBIE HEOOXOIMMOH MeOebio
(ocka, cTOBI, CTYJIbSA)
(aymutopuu: 129, 131)

Texymuii KOHTPOIIb,
IIPOMEKYTOUYHAs
aTTecTalus

Ayautopust JUisi CEMUHAPCKUX 3aHITHM, TEKYIEro KOHTPOJIA U MpOMe-
JKyTOYHOM aTTeCTallid, YKOMILICKTOBaHHas HEOOXOAMMON MeOembIo
(mocka, croubl, crynbs) (ayauropun: 129, 131, 133, A305, A307, 147,
148, 149, 150, 100C, A3016, A512), koMIbIOTEpaMH C JTUIICH3NOHHBIM
MIPOrPaMMHBIM OOECIIEYEHUEM M BBIXOJOM B UHTEPHET (AyIUTOPHHU:

106, 106a. A301)

CamMocTosTenpHas
paboTta

Kabuner 1t caMoCTOSTeNIbHOM pabOThI, OCHAIIICHHBI KOMITBIOTEPHOM
TEXHUKOU C BO3MOKHOCTBIO IIOAKIIOUEHHUS K ceTu IHTepHeT, nporpam-
MOM SKpaHHOT'O yBEJIWYEHMs, 00ECIEUEHHBIN TOCTYIIOM B 3JIEKTPOH-
HYI0 UH(QOPMALMOHHO-00pa30BaTENIbHYIO CpPely YHUBEPCUTETA, HEOO-
XOJUMON MeOebI0 (A0CKa, CTOJIbI, CTYJIbs)

(aymuropust 102a, ynTanbpHBINA 3ai1).
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