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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucournmya b1.B.12.02 I[TapanienbHoe porpaMMUpOBaHKe /151 K1aCTePHBIX CUCTEM OTHOCUTCS K YacCTH,
dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITIK-4: Cnocobex IIK-4.1: 3Haem munosble IIK-4.1: CobecedosaHue
npoekmupoeanb peweHust, bubauomexu 3HAET obwjue npuHyunbl Ilpoexm DK3aMeH:
npoepammHoe npo2pammHbIx Modyseli, UCNONb306AHUS KonmponbHbie
obecneueHue

waboMbl, K1accbl 06vekmos,
ucnonb3yemble npu
paspabomke npoepammHo20
obecneyeHust

TIK-4.2: 3Haem memoOb! u
cpedcmea npoeKmupogaHus
npoepammHozo obecneueHust
IIK-4.3: 3Haem memoob! u

8bIUUC/AUME/NbHOU MexXHUKU 011

peuleHuUst NpUKAAOHbIX 3a0au

IIK-4.2:

3HAET memoduky paspabomku
napannenbHbIX NPO2Pamm 0/
cucmem ¢ pacnpedeneHHol

namsameio

cpedcmea npoeKmupoB8aHus

6a3 0aHHbIX

I1K-4.4: Ymeem TIK-4.3:

UCNOAb308AMb 3HAET memoduky paspabomku

cyujecmsytoujue munosble

pewieHust u wabaoHbL

napannenbHbix Npo2pamm 01s
cucmem ¢ pacnpedeneHHoU

NpoeKmMupoeaHus namambio
npoepammHozo obecneueHust
IIK-4.5: Ymeem npumeHsmb TIK-4.4:

Memoobl U cpedcmea
npoeKmupoeaHus
npoepammHozo obecneueHus,
CcmpyKmyp OaHHbIx, 6a3

OaHHbIX

YMEET npumeHsamb Ha
npakmuxe mextonoauu MPI 05
paspabomku napanienbHbIX

npozpamm

IIK-4.5:

BJIAJIEET Hasblkamu
Hacmpotiku IDE Microsoft
Visual Studio daa paszpabomku
MPI-npoepamm,
KoH¢puzypupogaHus
CUCMEeMHO20 OKDYXHCeHUSs! 0151
3anycka MPI npozpamm,
UCNOb308AHUS

6ubauomeku MPI.

80NpoChbl




3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O011as TPy/J0EMKOCTBD, 3.€e. 3
Yacos o yuedGHOMY I/IaHY 108
B TOM UHCIIe
ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):
- 3aHATHS JIEKIIHOHHOT'0 THIIA 16
- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 16
- KCP 2
caMocTosTe/IbHasA padoTa 38
ITpomexyTouHas arrecTanys 36
JK3aMeH

3.2. CozepkaHWe JUCIUIIIVHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacosg u 8uobl yuebHbIX 3aHamuil)

HanmMeHoBaHue pa3/ie/ioB ¥ TeM AWCLIATUINHBI Bcero B TOM UHCJIe
yackl
( ) KonrakTHast pabora (pabota Bo
B3aUMO/eHCTBHY C TIperoaBaresiem),
yackl U3 HUX
3aHSITHS CamocTosTe/nbHas
CeMUHapCKOro paGora
REVCEE THIa o0yuvarorerocs,
JIeKL]IOHHOTO | (TpakTHYeckre | Bcero ackl
TUIa 3aHATHsI/mabopa
TOpHBIe
paboThI), Uackl

b o $ b b

0 0 o] o} 0
Tema 1. Lesu v 3a/1aun BBeAEHUS Mapasuie/ibHON 00pabOTKY JAHHBIX 5 1 0 1 4
Tema 2. O630p COBpeMeHHBIX Napaie/bHbIX BBIUMC/IUTETBHBIX CHCTEM. 8 9 ) 4 4
Knaccudukanysi v oLjeHKa MpOU3BOAUTEIBHOCTU
Tema 3. [ToHsITHE MHOTOSIEPHBIX ¥ MHOTOTIPOL{ECCOPHBIX BBIUMCIUTETBHBIX 8 9 9 4 4
cucTteM c o01Iel 1 pacripeie/IeHHOM MaMsATbi0
Tema 4. TToka3zarenu 3¢)(eKTUBHOCTH MapasiiefbHbIX BEIYAC/IEHHUH:
yckopeHue, 3heKTHBHOCTb, MacIITabMpyeMoCTb. Mogieib BEIYHUC/IEHHH B 8 2 2 4 4
Bu/le rpada «orepary-ornepaHzb»
Tema 5. AHam3 MoJiesv BEIYMC/IEHHUH: Onpe/iesieHr e BpeMeHH BBITIOTHEeHUST
Tapas/ieslbHOr0 MeTOo/a, OlleHKa MaKCHMaJIbHO JJOCTIKUMOTO 8 9 ) 4 4
pacrapasie/iMBaHus, BLIOOP BAPUAHTOB pacIipe/ieieHusl BEIYUCIUTeTbHON
Harpy3sKH, MeTO/[bl OL|eHKH
Tema 6. [IpyHLMIBI OpraHU3aLy NMapaienrsMa ¢ ucrnonb3osanueM MPI 8 2 2 4 4
Tema 7. Ilepesaua faHHbIX cpefictBaMu MPI. Onepaniny «Touka-Touka» U 8 ) ) 4 4
KOJUIeKTUBHBIE. 3a/jauya peyKLuu
Tema 8. [lepesaua fanHbIx cpefctBamMu MPI. Tumb! oneparjuii 10 2 2 4 6
niepefaun/mpuema. CO0p U pacchiika JaHHbIX. OpraHu3alys aCHHXPOHHOM




CXeMbI BBIUNC/IEHUH

Tema 9. Tunel ganHbix MPI. BupTyasnbHble TOosoruu 7 1 2 3 4

ArtTtectauus 36
KCP 2 2
Wtoro 108 16 16 34 38

Conep)KaHue Pa3e/ioB 1 TeM JUCHUIIMHBI

1. Llenu 1 3amaun BBejeHUs TTapasuie/ibHOM 00paboTKH JaHHBIX

2. O630p COBpPeMEHHBIX MapasuleNbHBIX BLIUMCIUTENBHBIX cucTeM. Knaccudukarius v oljeHKa
MPOU3BOAUTEILHOCTU

3. TToHsITHE MHOTOSIIePHBIX ¥ MHOTOITPOLIECCOPHBIX BHIUMC/TUTETBHBIX CUCTEM C 00IIel U pacripe/ie/ieHHON
MaMsTbi0

4. Toka3zarenu 3¢)eKTUBHOCTY Tapasl/ie/IbHbIX BHIUMC/IEHUH: YCKOpeHue, 3¢ ¢eKTUBHOCTS,
MaciTabupyeMocts. Mo/iesib BEIUMC/IEHHH B BU e Tpada «orepaljiu-orepaHib»

5. AHanu3 Mo/ie/ii BBIUKC/IEHUI: OTipe/ie/ieHre BpEMEHU BBINOTHEHUsI apa/ule/IbHOrO MeTO/ja, OLleHKa
MaKCUMasbHO JOCTY)KUMOTO pacriapasiyie/TMBaHusl, BIOOp BADMAHTOB pacripeZiesieHus BEIYUCIUTeTbHON
HarpysKu, MeTO/ibl OLIeHK!

MacIITabupyeMOCTH MapasiiefbHbIX alTOPUTMOB. ATperarusi MOZe/y BbIUHC/IeHUH

6. TIpuHIMIIBI OpraHu3alMy napasie/n3Ma C Ucroab3oBaHueM MPI

7. Ilepepnaua ganubix cpegcreamu MPI. Onepaumm «Touka-TOuKa» Y KOJIUIEKTUBHBIE. 3a/jaua peayKLyn
8. [Tepegaua maHHBLIX cpeacTBaMy MPI. Turbl oneparuii nepegaun/mprema. COOp U pacchlika JaHHBIX.
Opranu3anus aCHHXPOHHOW CXeMbl BBIUMC/IEHUM

9. Tune! faHHeix MPI. BupTyanbHble TONOJIOrAA

4. YueOHO-MeToANYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocTosiTenibHasi paboTa 00yYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IlaHUsAM [IJIs1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCcTalldd M0 UTOraM OCBOEHMs JUCLIUTTUHBI
TIPUBE/IEHHBIM B II. 5.

[lnst obecrieueHust CAaMOCTOSITeIbHOM paboThl 00yUarOLMXCsl UCIIOMb3YIOTCS:
OTKpbIThIe OHTaKMH-Kypcbl MOOC:

Begenue B mapasienlbHOe MMpOrpaMMUpOBaHue, https://e-learning.unn.ru/enrol/index.php?id=6766.

VHble yueOHO-MeTOMUECKIe MaTepHaIbl:

—I'eprens B.I1. Kypc «OCHOBBI apasiie/bHbIX BEIUMCIEHUN».
http://www.intuit.ru/studies/courses/1091/293/info

—I'eprens B.I1. Kypc «Teopusi u npakTvKa rapasie/bHbIX BEIUMCIEHU».
http://www.intuit.ru/studies/courses/1156/190/info

—Hewmnrorus C. Kypc «OcHOBBI napasiiesibHOro nporpaMMUpOBaHusl C UCIo/ib30BaHreM MPI».
http://www.intuit.ru/studies/courses/1090/294/info



5. @OHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTTecTalyi Mo JUCIUILIMHE (MOY/II0)

5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUA:

5.1.1 TunoBble 3asaHusi (oueHouHoe cpeactBo - ColecefoBaHue) /I OLEHKH
copmupoBaHHocTH Komnerennuu I1K-4:

1. ITenu ¥ 3aJjauu BBeJieHUs Mapa/ie/IbHOM 06pabOTKU JJaHHBIX.

2. TIpUHLIUIIBI TOCTPOEHMUSI TIAPaJIIe/IbHbIX BEIYUC/TUTETbHBIX CUCTEM.

3. Knaccudukaiys COBpeMeHHbBIX Mapasyie/IbHbIX BEIYMC/UTENLHBIX CUCTEM.

4. OrieHKa TPOU3BOAUTEILHOCTH COBPEMEHHBIX Tapasiie/IbHbIX BEIUUCIUTETBHBIX CHCTEM.

5. TToHsITHE MHOTOSIEPHBIX ¥ MHOTOTTPOLIECCOPHBIX BBIYUCTUTENBLHBIX CUCTEM C 00ILel 1 pacrpe/ieleHHOH
MaMsThO.

6. [TokazaTenu 3(ppeKTUBHOCTH TMapasiienbHbIX BEIUUCAEHUN: YyCKOpeHue, 3(pQeKTUBHOCTE,
MaciTabupyeMoCTh.

Kpurtepuu oueHuBanus (oueHouHoe cpecTBo - CobeceoBaHme)

OueHka Kputepuu onieHuBaHUs

3a4YTeHo CryzieHT /ia/1 pa3BepHYTHI OTBET Ha BCe BOMPOCHI 63 CyIieCTBeHHBIX OMHOOK.

He 3auTeHo [Ipu OTBeTe CTy/eHT AOMYyCKaeT IrpyObie OmMOKY B OCHOBHOM MaTepuarie.

5.1.2 TunoBble 3ajaHus (omeHouHoe cpeacTBO - IIpoekT) AA oueHKH chOPMHUPOBAHHOCTH
kovmnerennuu I1K-4:

1) JlTabopatopHasi paboTa (ITPOEeKT) « Y MHO)KeHHeE TUIOTHBIX MaTpul]. biouHast cxema, aaroputm dokca»

2) JTabopaTopHas pabota (TTpoeKT) « Y MHOXKeHHe TUIOTHBIX MaTpull. BrouHast cxema, anroputm Dokca.
Peanr3oBaTk U UCIT0/Ib30BaTh BUPTYaIbHYIO TOTIOJIOTHIO PeLleTKa»

3) JIabopaTopHast paboTa (IPOeKT) « YMHOXKEeHHE MJIOTHBIX MaTpul]. DNS-anropurm»
4) JlabopartopHasi paboTa (TTpOeKT) « Y MHOKeHHe TUIOTHBIX MaTpull. Anroputm LIITpacceHa»

5) JTaboparopHast pabora (TPoeKT) « YMHOKeHHe pa3peKeHHbIX MaTpull. dopMat XpaHeHHsT MaTPHUL[bI —
KOOpZIMHATHBIM»

6) JTabopaTopHas paboTa (TTpOeKT) «YMHOXKeHHe Pa3peskeHHbIX MaTpul]. PopMaT XpaHeHHs MaTPHLIbI —
ctpokoBbiii (CRS)»



7) JTaboparopHast paboTa (TpoeKT) « YMHOKeHHe pa3peKeHHbIX MaTpull. dopMat XpaHeHUsT MaTPHUL[bI —
ctonbroBeiii (CCS)»

8) JlabopaTopHas pabota (TpoekT) «PellieHre CUCTeM JIMHEHHBIX YpaBHEHUH METOJ, COTIPSPKEHHBIX
rpaZiieHToB»

9) JTabopaTopHas pabota (poekT) «MeTo 1 IUK/IUUeCKON PeAYKIUH /i1 TPEXAUArOHaIbHBIX CUCTEM JTMHEHHBIX
ypaBHEHUI»

10) JTabopaTopHas pabora (rpoekT) «ITopa3psaHas coptupoBka LSD Radix Sort /s 1je/ibIx urcem»

11) JTabopatopHast pabora (ripoekT) «ITopa3psigHasi coprupoBka LSD Radix Sort /1711 BelljeCTBEHHBIX UHCET
(tum double)»

12) JTabopatopHas pabota (rpoekT) «ITopa3psgHas coptupoBka MSD Radix Sort /i/is 1[e/TbIX UrCe»

13) JTabopatopHasi pabora (ripoekT) «ITopa3psianas coptupoBka MSD Radix Sort f/1s1 BelieCTBeHHBIX UHCer
(tum double)»

14) JTabopatopHast pabota (ripoekT) «IToMCK KpaTuaimx myTeid U3 0JHOM BepIIMHbI (a/ropuT™ [IedKCTPhI)»
15) JTabopatopHas pabora (rpoekT) «ITorck KpaT4almmx myTei U3 oJHOM BepLIUHbI (airoputM Mypa)»

16) JTabopaTopHas pabota (rpoekT) «IToucK KpaTyalyx mMyTel U3 oJJHON BEPIIUHBI /i Pa3pe’KeHHbIX rpadoB
(anroput™m I>KOHCOHA)»

17) JTabopaTopHasi pabota (ITpoeKT) « AJrOpUTM r100a7IbHOTO TIOWCKA [I7Is OJHOMEPHBIX 3a/lau ONMTUMH3aLHH.
PacriapasnienvBaHye MyTeM paszeneHust 00/1aCTH TTOMCKa»

18) JlabopaTopHasi paboTa (TTpoeKT) « ATOPUTM r100abHOTO TIOWCKA [Ijisi OJHOMEPHBIX 3a/iau ONTUMHU3alu.
PacniapasnieniiBaHue TI0 XapaKTepPUCTHKAM»

19) JTabopaTopHas paboTa (rpoekT) «MHoroliaroBasi CxeMa pelieHus AByMepHBIX 3a7iau r106anbHomM
OTITUMMU3ALMH. Pacriapasie/iiBaHye MyTeM pa3/e/ieHust 00/1acTy TIOUCKa»

20) JTabopatopHas paboTa (poeKT) « MHOroIIaroBasi CxemMa peleHus JByMEePHbBIX 3a/jau r100abHOM
onTuMu3aiuy. PacrapasiiesiiBaHue 110 XapaKTePUCTHKaM»

Bo Bcex mabopatopHbIX paboTax TpebyeTcst pa3paboTaTth Mapasie/ibHy0 IPOrpaMMy, Pelarolyto
TIOCTaB/IEHHYIO 3a/lauyy yKa3aHHBIM a/rOpUTMOM. [Tpy OTCYTCTBUM SIBHBIX YKa3aHWI CUMTAETCs, UTO JaHHbIE B
3a/jaue UMEIOT THII C IJIaBatollleid 3arnsToi ABoHOM TouHOCTH. OlleHHBaHKe pe3y/IbTaTOB BhITIOHSETCS B
CMBICJIE:

a) pa6OTOCHOCO6HOCTI/I MMpOrpaMMabI — MaJjioe OTK/IOHeHKE pe3y/ibTdTa OT 3Td/IOHA;

0) a¢pekTHBHOCTH TIPOrPaMMBI — YCKOPEHHUe TIapasiyie/TbHOW BEPCHH JIO/DKHO ObITh He MeHee YKa3aHHOTO
nperiofiaBaresieM 3HaueHusl.

IIporpaMmHasi peanv3alys BoIoHseTcs Ha s3bikax C uau C++ ¢ Kcrosb30BaHueM 6ubmuoreku MPI



Kputepuu onjeHnBaHus (0LleHOYHOe cpeACcTBO - [IpoeKT)

OneHka Kpurepuu orjeHrBaHUs

BrIrosiHeHb! Bee WK 00JIbIIasg 4acTh ITAIloB penieHnd 3a4a4n Ui 3da/iada pereHa C

3auTeHO He3HAuMTebHBIMU HegoueTamMu. Ko v pe3y/ibTaTel paboThI TIpe/iCTaB/IeHbI MIPEIO/IaBaTe o B

CPOK

BrimnosiHeHbI He BCe JlabopaTopHbie paboThl WK BITIOHEHBI HE B TIOJTHOM 06beMe (TpeiCTaB/IeHo
He .

He II0/IHOe OITMCaHKe 3TallOB BBITIO/JIHEHU 3a/jdaHUH, KO/ pa6OTHET HEKOPPEKTHO, Pe3y/IbTaThI
3auTeHO

paboThI He TIpe/ICTaB/IeHbI MTPENOAABaTEeO).

5.2. OnucaHue MKaJI OIeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUHOMH
arrecranuu

IlIkana oueHuBaHus c)OPMHPOBAHHOCTH KOMIIeTEeHI[UI

Yposen
b
chopmu Hey/J0BJIeTBOP Y/I0BJIETBO O4YeHb
IIOXO X0po1Io OT/IUYHO MPeBOCX0/{HO
POBaHH HUTEe/IbHO PHTe/IbLHO XopoIiio
ocTH
KOMIIeT
eHIUH
(uHAMK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHUs
KoMIIeT
eHIMiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o o 3HaHUM B
3HaHUN MuHuManeH | 3HaHUM B o6Beme YpoBeHb
TeopeTHuUecKoro o obbeme, ’ 3HaHWUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. o JIOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHWUM HIDKe ) oLeM 3HaHUH B
HeB03M0>KHOCTD Y ypoBeHb oLeM COOTBETCTB
MUHHMa/IbHbIX o rporpamMme obbeme,
3HaHWSA | OLIEHUTb MOJHOTY . 3HaHWUN. rporpaMme yIOILeM
o TpeboBaHUI. MOJTOTOBKU TIpeBbILIAOLIe
3HaHUMU [HomnyieHo MO/AIrOTOBKH rporpamme
Nwmenu mecto . Jomny1ieHo M IIpOrpammy
BC/Ie[ICTBHE MHOI'O . Jony1eHo TMO/ITOTOBK
rpyObie OIUOKH HECKOJIbKO MO/IFOTOBKHU.
OTKasa HerpyObIx HEeCKOJ/IbKO u. Oumbok
HeCylllecTBe
obyuatorerocsi ot omnbok HerpyObIx HHEIX HeT.
oTBeTa ombok
omboK
IIpogemoHc
TPUPOBaHbI
[Ipomemonc PHp
IIpogemoHc | Bce
IIpogemMoHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUPOBaHbI | BCe
BCe YMeHHsL. IIpopemoHcTp
OCHOBHbIe OCHOBHBIE
OtcyTcTBHE OCHOBHBIE Perenst HMPOBaHkbI BCe
[1pu pewieHun YMEeHUSL. yMeHusl.
MUHUMAJTbHBIX yMeHUS. BCe OCHOBHbIe
N CTaHJAPTHBIX PerieHbl PeltuieHs! Bce
YMeHHH. PerieHbl Bce | OCHOBHBIE yMeHUsl.
3a7iay He TUTIOBBIE OCHOBHBI®
HeB03M0>KHOCTb OCHOBHBbIe 3aJ,auu ¢ Periens! Bce
TPOAEMOHCTPUD | 3a/iauu C 3a7iaun ¢
OLIeHUTb Ha/IMuKe 3aJlauM. OTJie/IbHBIM | OCHOBHbBIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMU
YMeHU BebinonHeHsl | U 3aJaum.
OCHOBHBIE OmMOKaMH. | OIIMOKAMM.
BC/Ie[ICTBHE BCe 33/laHUsI | HecylLecTB | BrImonHeHbI
ymenus. Vimenu | BeinosHeHsl | BeinosHeHbI
OTKasza B TIOJTHOM €HHBIMU BCe 3a/laHus, B
MecTo rpy0Oble BCE BCe 33/laHUs
obyuarorierocsi ot obbeme, HO | HeJoueTam | TOJTHOM
oLImbKu 3a[laHus, HO | B I1OJIHOM
OoTBeTa HEKOTOpble u, obbeme Ge3
He B obbeMe, HO
c BBINOJIHEH He/loueToB
T0JTHOM HEKOTOpkIe
HeJloueTaMu | bl BCe
obbeme d
3aJjaHus B
HefloueTaMu
T0JTHOM
obbeme
Hagwiku | OtcyTcTBUE [Ipu peleHun Nwmeetcs ITpogemonc | IIpogemonc | IIpogemonc | IlpopemoHcTp




MHMHHMMaJIbH
6a30BbIX o TPHPOBaHbI TPUPOBAHBI
bIii Habop TPHUPOBaHbI
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBO3MO>XHOCTb 3a7;au He HaBBbIKH NIPU npH .
1St HaBBIKHU TIPH TBOPUYECKHUI
OL|eHUTh HallMuKe | TPOJEMOHCTPUD peleHnn peleHnn
perIeHyst pelLIeHnH TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHZAapTHBI HecTaHJapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/ja4 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEKOTOPBIM omuboK u X 3374
obyuarorierocsi OT | OIIHUOKH u OIMOOK U
u HeJJoueToB
oTBeTa HezloueTaMu HeJJ0ueToB
HeJloueTaMu
IIIkana OLI€EHUBAHHA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
TPEBOCXO0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLUIVIMHA, CHOPMUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», IPO/eMOHCTPHPOBAaHBI
3HaHWs, YMEHHUs, B/aJIeHUs M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pPOLIo Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUPOBaHME KOTOPBIX Harpas/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yJoB/IeTBOpUTeNb | Bce kommereHIy (W4acTé KOMIIeTeHLMH), Ha (OpMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0[1Ha KOMITeTeHL{isi ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoBeTBopure | XoTs Obl 07Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIE€TBOPUTEIBHO».
JIBHO
He 3aYTeHO
TJIOXO0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA HWJ/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘—IEHI/Iﬂ Had HpOME)KyTO‘—IHOﬁ dTTeCTallUl C YKd3dHUE€EM KPpUTEPpHEB HX

OIl€eHUBAHHUA:

5.3.1 TunoBble 3agaHusa (omeHOuUHOoe CpPeACTBO - KOHTpoO/IbHBIE BOMPOCHI) /A OLIEHKH

copmupoBanHocTu KomnereHiuu [1K-4

1. Llenu 1 3azaun BBe|eHHs NapasiienbHoi 00paboTKY JaHHBIX.

2. HpI/IHLII/IHI:I MOCTPOEHMHS ITapd/l/ieJIbHBIX BEIUMC/IUTE/IBHBIX CUCTEM.

3. KJIEICCI/ICI)I/IKEII_H/IH COBPEMEHHBIX ITapa/l/ie/IbHbIX BEIYNC/IUTE/IbHBIX CUCTEM.

4. OL[EHKa MPON3BOAUTE/IbLHOCTH COBPEMEHHBIX ITapajl/Ie/IbHbIX BBIYUC/IUTE/IBHBIX CUCTEM.

5. Ilonsitue MHOTOs1J€epPHbIX U MHOT'OTIPOLI€CCOPHBIX BBIUMC/INTE/IBHBIX CUCTEM C 06LL[EI>1 n paCHpe,ELEHEHHOﬁ

I1aMAThHO.




6. [TokazaTenu 3(ppeKTUBHOCTH TMapasiienbHbIX BEIUUCAEHUN: YCKOpeHue, 3(pQeKTUBHOCTE,
MacTabupyemMocCTs.

7. Mogesib BRIUMC/IEHUH B BU/le rpada «orepaiiu-orepaHb».

8. AHanmu3 Mo/ieNv BEIUMC/IEHHH B BU/le Tpada «Oorepalfir-oTriepaH/ibi»: oTpefiesieHre BpeMeHH BBITIOTHEHHST
napasie/lbHOro MeTo/ia, OljeHKa MaKCUMa/IbHO JOCTHXKUMOTO pacriaparlieTMBaHusl.

9. AHanu3 Mo/ie/iv BEIUMC/IEHHH B BU/le rpada «Oorepaljiu-orepaH/ibl»: BbIOOp BapUAHTOB paciipe/esieHust
BBIYMC/IUTETbHON Harpy3KH, MeTO/bI OLIeHKM MacCIITabMpyeMOCTH TapasiiebHbIX aJlfTOPUTMOB.

10. Arperaiysi MoJie/i BLIUMC/IEHUH B BU/Ie Tpada «orepalur-orepaH/Ibns.

11. TIpuHUMIIBI OpraHU3aLyy Mapasiieau3Ma C UCnosib3oBaHriem MPI.

12. Tlepepaua ganHbIix cpegcrBamMyd MPI. Onepanyy «TouKa-TOUKa» M KOJJIEKTUBHbIE. 3a/jaua peyKLuu.
13. Iepegaua saHHBIX cpeacTBaMy MPI. Tumnbl oneparuii mepegaun/mpruema. CO0p U pacchiika JJaHHBIX.
14. Tlepenaua ganHbIX cpegcTBamMu MPI. Opranu3aiiyst aCHHXPOHHOM CXeMbI BBIUKC/IEHHHM.

15. Tuns! fanabix MPI. BupTyasbHble TOIIOJIOTUNA.

Kputepuu onjeHnBaHus (0LleHOUYHOEe CpeCTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kpurepuu orjeHrBaHUs
CTyzeHT fan pa3BepHYThIM OTBET Ha BCe BOMPOCHI U NTPU 3TOM
IIPEBOCXOHO % PAsBEPHYT P P
MIPO/IEMOHCTPUPOBAJI 3HaHUe [JOTNIOTHUTE/IBHOIO MaTepyraa.
OTJINYHO CTyzieHT fjan pa3BepHYThIN OTBET Ha BCe BOMPOCHI.
OueHb XOpOLLO CTyJeHT fian OTBeT Ha BCe BOIIPOCHI, BO3MOKHO C He3HAUUTe/IbHbIMU HeJjJ0ueTaMH.
XOpOILO CTyzeHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C He3HAUUTE/ILHBIMU HeZIoUeTaMH.
YA0BJeTBOPUTENBHO CTyZeHT OTBeTW/I Ha OOJIBILIYIO YaCTh BOMIPOCOB C CYIIeCTBEeHHBIMU HeZIoUeTaMHu.
I[Ipu oTBeTe CTyZieHT fomycKaeT rpyObie OIMOKM B OCHOBHOM MaTtepHase 1
HeYI0B/IeTBOPUTE/ILHO
pellieHuH CTaHAapTHBIX 3aJay.
OrcyTCTBUe 3HaHWI MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pellleHHs] CTaH/apTHBIX
T710X0
3ajau.

6. YueOHO-MeTOfMUECKOEe M HH(OPMaLMOHHOE o00ecrieyeHne JUCIMILTHHBI (MO/1y/151)

OcHoBHas /MTeparypa:



1. Pay6ep T. ITapasienbHOe MporpaMMHUPOBaHKE [1/Is1 MYJIbTHSIIEPHBIX U K/IaCTePHBIX CUCTEM :
mMoHorpadust / Pay6ep T., Pronrep I'. - Mockga : IIMK-nipecc, 2024. - 632 c. - ISBN 978-5-93700-261-7.
- TekcT : 2/1eKTpOHHBIM., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=1012163&idb=0.

2. I'pumm P. TlapannenbHoe riporpaMMypoBaHue Ha coBpeMeHHoOM C++ : MoHorpadus / I'pumm P. -
Mockga : IMK-npecc, 2022. - 616 c. - ISBN 978-5-97060-957-6. - TeKcT : 2/1eKTpOHHBI., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=935204&idb=0.

3. 3emnsiHasi E. B. BBesieHue B napasisiesibHOe TIporpaMMHpOBaHKe Ha OCHOBe TexHoJioruii MPI u
OpenMP : yuebHoe nocobue / 3emssiHast E. B.,bamammn M. B. - [ly6Ha : 'ocyzapcTBeHHBIH
yHuBepcureT «lybHa», 2023. - 101 c. - Kaura u3 Komiekiuu ['ocyjapcTBeHHbIN yHUBepCHUTeT «/lyOHa» -
Wudopmaruka. - ISBN 978-5-89847-696-0. - TekcT : 5/1eKTPOHHBIIA.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=887262&idb=0.

[oronHuTebHasE IUTEpaTypa:

1. FOpuna T. A. TlapaniensHoe riporpamMypoBanue / FOpuna T. A. - Omck : Cu6A /1N, 2023. - 106 c. -
Knwra u3 xomnekiuu Cu6A/IN - IHpopmaTHKa. - TeKCT : 3/1IeKTPOHHBI.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=897489&idb=0.

2. Yunbsimc 3. [TapasnnensHoe nmporpaMMupoBanue Ha C++ B ieficTBuu. [IpakTrika pa3paboTKu
MHOT'OTTIOTOYHBIX MPOrpaMM : MoHorpadus / Yunbsamc 3. - Mockga : IMK-nipecc, 2023. - 674 c. - ISBN
978-5-89818-319-6. - TekcT : 3/1eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=878880&idb=0.

3. MansaBko Anekcanap AHTOHOBUY. [lapanienbHOe MpOrpaMMHUpOBaHue Ha OCHOBE TeXHOIOIMU
openmp, cuda, opencl, mpi : yuebHoe mocobue g5 By30B / A. A. MansiBko. - 3-e u3f. - Mocksa : FOpaiir,
2024. - 135 c. - (Beiciee obpa3zoBanue). - URL: https://urait.ru/bcode/538878 (marta obpartieHus:
15.08.2024). - ISBN 978-5-534-14116-0 : 479.00. - TekcT : 3/1eKTPOHHBIM.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=903524&idb=0.

ITporpammHoe obecrieueHue 1 IHTepHeT-pecypcChl (B COOTBETCTBUH C CO/iepKaHUeM JTUCIUITAHBI):

1. OneparpoHHbIe cucTeMbl ceMeticTBa Microsoft Windows, nuiieHsus no mogmucke Microsoft Imagine.
2. Cpepa pa3pabotku cemerictBa Microsoft Visual Studio, muiensus o mogmvicke Microsoft Imagine.

3. Kommunsitop cemeiicta Intel C++ Compiler u3 nakera Intel Parallel Studio o 6ecriiatHol urieH3un
JJ14 TIpernojiaBaTesield By30B.

7. MaTepua/ibHO-TeXHHYeCKoe ofecrneyeHre AUCHUILUIAHBI (MO/YJIs1)

YueOHble ayfUTOpWU [/ TIPOBeJeHHs] y4eOHBIX 3aHATHH, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHOU
MPOrpaMMOM, OCHalleHbl MYJbTUMeAUNHBIM 000pyZoBaHUeM (TIPOEKTOp, SKpaH), TeXHUUeCKUMHU
cpeficTBaMH 00yueHHsI, KOMITbIOTePaMH.

[TomerrieHust 711 CAMOCTOSITE/TBHON pabOThl OOYYAIOIIUXCS OCHAIeHbI KOMITbIOTEPHON TEXHUKOHU C
BO3MOJKHOCTBIO TOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IeKTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.



IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
nozarotoBku/crietyanbHocti  02.03.02 - dyHpameHTanbHash HMHGOpPMaTHKa M HH(OPMAaLMOHHbIE
TeXHOJIOTUMU.

ABTtop(b1): CbicoeB Anekcanp BiaagumupoBud, KaHAWaT TEXHUUECKUX HayK, JOLIEHT.
3aBepyrorumii Kadepoii: MeepoB Mocud boprcoBuy, KaHAWAAT TeXHUUECKHUX HaYK.

[TporpamMma oo6peHa Ha 3ace/jaHUM MeTOANUeCKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpoTOKO/
Neb6.
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