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MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

rpotokosa Ne 10 ot 27.08.2025

Pa6ouasi nporpaMma AMCLMIUITAHBI

[TapanenbsHOe IPOrpaMMHpOBaHue 151 KJIaCTePHBIX CUCTEM

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
02.03.02 - ®dynpameHTanbHas HGOpMaTUKa U UHGOPMaI[MOHHbIe TeXHOJIOTUU

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
CucreMHOe MpOrpaMMHApPOBaHUE

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucournmaa B1.B.05 TlapasniesibHoe nporpaMmMypoOBaHue [1Jis KJ1aCTePHbIX CUCTeM OTHOCHUTCS 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
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-4: CnocobeH IIK-4.1: BbinonHsem IIK-4.1: CobecedosaHue
npoekmuposams
p p ¢opmanuzayuio u 3HATH Omuem no SK3AMEH:
npozpammHoe
. anzopummu3ayuio obwue npuHyunb! 1abopamopHbIM KoumpossHbte
obecneuenue nocmaeneHHblx 3a0ay 045 UCNOb308aAHUS abomam
p 80NpoChbl
paspadomku npozpammHoO20 8bIUUCIUMENbHOU MexXHUKU 0151
Kooa peuleHust npuKAaoHbIx 3a0au
IIK-4.2: ®opmanuzyem 3adauy
HUT ompacau e a3bik
P I1K-4.2:
ecmecmeeHHOHAYYHbIX
Y 3HATH
oucyunauH
MemoOouKy pazpabomxu
ITK-4.4: Pa3pabambigaem
3 napanenbHbIX Npoepamm 01s
npo2pammHblii KOO ¢ o
cucmem ¢ pacnpedesneHHoll
UCNONb308AHUEM S3bIKOB
namsambio
npoepammupo8aHust
I1IK-4.4:
YMETH
npumeHsAmb Hd NpaKmuke
mexHonoeuu MPI dns
paspabomku napanienbHbIX
npozpamm
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouyHasA
O011as TPy/J0eMKOCTBD, 3.€. 3
Yacos o yue0HOMY IJIaHY 108
B TOM UMCJIe
ay//UTOPHBIE 3aHATHSA (KOHTAKTHasi pabora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 16
- 3aHATHSA CEMHHAPCKOI0 TUMA (MPaKTHUYeCKue 3aHATHs / TabopaTopHbIe PaboThi) 16




- KCP 2

caMocTosTe/IbHasA padoTa 38

IIpomexyTo4yHas arrecTanysa 36
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (paaaeﬂam) C YKdsdaHuem 0MmMBe0eHHO20 HA HUX Koauuecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HanmeHoBaHMe pa3/iesio U TeM JUCLMILIMHbBI Bcero B TOM 4HC/Ie
Yachl
( ) KonrakrHast pabota (pabora Bo
B3aUMO/IefiCTBUH C NIperofiaBaTesieM),
4ackl U3 HUX
3aHSTHS CamocTosTe/bHas
CeMHUHapCKOro pa6ora
3aHATus TUIa o0yuarowerocs,
JIEKIIMOHHOTO | (TIpakThyeckue | Bcero Yacel
THUMAa 3aHsaTHs/nabopa
TODHBbIE
paboTsI), acsl

¢ b b ¢ ¢

0 0 s} 0 0
Llenw v 3a[jaun BBe/IeHHs MapasjieslbHOM 06pabOTKHU JaHHBIX 5 1 0 1 4
0630p cOBpeMeHHBIX Tapal/iebHbIX BHIYUCIUTENIBHBIX CUCTEM. 8 9 ) 4 4
Knaccudukanys u oLjeHKa Mpou3BOAUTeIbHOCTU
[NonsTHe MHOTO51/IePHBIX ¥ MHOIOIIPOLIECCOPHBIX BHIUMC/IUTE/IBHBIX CUCTEM C 8 9 ) 4 4
00111ell U pacrpefieIeHHOUM MaMSITBIO
INokasarem 3¢)eKTUBHOCTH Mapas/ienbHbIX BEIYUC/IEHUIN: yCKOPeHNe,
3¢ deKTHBHOCTB, MaciTabrpyeMocTb. Mojie/b BbIUMC/IEHWH B BU/ie rpada 8 2 2 4 4
«orepalyu-onepaH/b»
AHanu3 Mozie BEIYMCTIeHUH: ompe/iesieH1ie BpeMeHH BbIIOJIHeHUs]
TiapasuieJIbHOrO MeTo/ia, OLjeHKa MaKCUMa/IbHO [JOCTH)KUMOTO
pacrapasuie/IMBaHusi, BbIOOP BAPUAHTOB PACIIpe/ie/IeHHsi BBIYUCUTeTbHOM 8 2 2 4 4
HarpysKH, MeTo/[bI OLIeHKH MacIiTabupyeMOCTH TapajuleNbHBIX arOPUTMOB.
Arperauys Mofie/l1 BbIYMC/IeHUH
TIprHIMIEI OpraHu3anyy napaiiendsMa ¢ ucrnonb3osanuem MPI 8 2 2 4 4
[Tepenaua fanHbix cpegcrBamMy MPI. Onepanyy «TouKa-Touka» U 8 ) ) 4 4
KOJUIeKTHBHBIe. 3a/jaua peyKLuu
INepenava gaHHbIxX cpegctBamMu MPI. Turel onepanuii nepefaun/npuema. 10 ) ’ 4 6
C6op u pacchiika fJaHHbIX. OpraHu3aLyisi aCHHXPOHHOM CXeMbl BEIYHUC/IEHUH
Tune! ganneix MPI. BupTyaibHble TONONIOMUMA 7 1 2 3 4
ATTectayust 36
KCP 2 2
HWtoro 108 16 16 34 38

CojepxaHue pa3/e/ioB U TeM AUCIUIUIUHBI

Lenu v 3a7iaud AUCLUTIAHBL:

Lenb AUCLUITIMHEI - U3yUeHHe MaTeMaTUUeCKUX Mo/iesiei, MeTO/IOB 1 TeXHOJIOT UM MapasiiebHOro

MMpOrpaMMHpOBaAHUA /1A MHOI'OTIPOLI€CCOPHBIX BBIUMC/IUTE/IbHBIX CUCTEM B 06"beME, A0CTAaTOYHOM [1J11

yCITeIHOTo Havyasa pabot B 06/1acTy mapasuieNlbHOro porpaMMHUpoBanus. M3naraemeiii HAOOp 3HaHUMA U
YMEHHUH COCTaBJISET TEOPETUUECKYIO OCHOBY JI/Ist METO/IOB Pa3pabO0TKH CIOXKHBIX TTPOTPaMM.




CopeprkaHuve pas3zesioB U TeM JUCLUTIIUHBL

1. [enu ¥ 3afauu BBeJieHUs MlapasuieIbHOW 00pabOTKH JaHHBIX

2. O630p COBpPeMEHHBIX MapasUIebHBIX BHIUUC/IUTENBHBIX cucTeM. Knaccudukaiys v oljeHKa
TIPOM3BOJUTETBHOCTH

3. TloHsITHE MHOTOSI[IEPHBIX U MHOTOTIPOLIECCOPHBIX BBIUMC/IUTEIBHBIX CUCTEM C 00IIel U pacnpesie/ieHHON
MaMsTbiO

4. Toka3arenu 3¢eKTUBHOCTY TIapaJlie/IbHbIX BHIUKC/IEHUH: YCKOpeHue, 3¢ GeKTUBHOCTS,
MaciiTabupyeMoctb. Mo/iesib BEIUMC/IEHHH B BU/le Tpada «oreparjur-orepaH/ib»

5. AHaymM3 MOJie/Td BBIUMC/IEHU: OTpe/ie/ieHre BpeMeHU BBITIOJTHEHNS NTapasule/IbHOr0 MeTo/a, OLleHKa
MaKCUMasbHO JOCTVKUMOTO pacliapasiie/TMBaHusl, BIOOp BADHAHTOB pacripeZie/ieHus BEIYUCTUTeTbHON
Harpy3Ku, MeTO/bl OLIeHK!

MacLITabUpyeMOCTH Tapasuie/ibHBIX alrOPUTMOB. ATperaLysi MO/e/id BbIYMCIeHUHA

6. ITprHIMIIEI OpraHy3aLyy Napasienn3Ma ¢ UCronb3oBanreM MPI

7. Ilepenaua gaHHbix cpegcreamu MPI. Onepanmm «TouKa-TOYKa» Y KOJIJIEKTUBHBIE. 3a/jaua peayKLrr
8. ITepegaua AaHHBIX cpeacTBaMy MPI. Turmbl onepaiuii nepegaun/mpruemMa. CO0p U pacchlika JaHHBIX.
Opranusanys aCHHXpOHHOM CXeMbl BIYMC/IEHUH

9. Tunsl ganubix MPI. BupTyanbHble TONOJIOTUU

[TpakTueckre 3aHATHsS /nabopaTopHble pabOThI OPraHU3YIOTCS, B TOM 4HWciie, B (opMe MpaKTHUeCKOU
TIOATOTOBKH, KOTOpasi TpelyCMaTPUBAeT ydacThe OOyuaroIuXcsi B BBITIOJHEHUH OT/ebHBIX 371eMEHTOB
paboT, cBsi3aHHBIX C OyAyIIiel TpodeccroHaMbHOMN /1esTeTbHOCTHIO.

Ha mpoBefeHre MpakTHUeCKWX 3aHATHHA / 1abopaTopHbIX paboT B (opMe MpaKTUYECKOW TOATOTOBKU
oTBOAUTCS: ouHasi (hopma oOyueHus - 2 U.

4. YueGHO-MeTO/fUUECKOe 00ecrieueHHe CaMOCTOSITe/IbHO PadoThI 00yUaromuxcs

CamocrosTenbHasi paboTa o0ydaroL[uXcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [l TEKYIlero KOHTPOJSi U MPOMEXYTOYHOM aTTecTaly MO WTOraM OCBOEHUS AUCLIUILIMHbI
TPUBEIeHHBIM B TI. 5.

[yt obecrieueHrst CaMOCTOSITE/IbHOW PabOThI 00yUarOIIUXCST UCTIONMb3YHOTCS:
OneKTpoHHBIE KYPChl, CO3ZIAHHBIE B CHCTeMe 37ieKTpoHHOoro 00yueruss HHI'Y:

BBejieHre B napasesnbHOe IporpaMMupoBaHHe, https://e-learning.unn.ru/enrol/index.php?id=6766.

WHble yueOHO-MeTO[UUECKHE MaTepHaIb:

—TI'eprens B.I1. Kypc «OCHOBBI NapasiieflbHbIX BHIYMC/IEHUN».
http://www.intuit.ru/studies/courses/1091/293/info

—TI'eprens B.I1. Kypc «Teopust 1 MpakTUKa MapasiiebHbIX BHIYMCIEHUN».
http://www.intuit.ru/studies/courses/1156/190/info

—Hewmnrorun C. Kypc «OCHOBBI napasiie/ibHOro NporpaMMHUPOBaHUsI C UC0J/Ib30BaHUueM MPI».
http://www.intuit.ru/studies/courses/1090/294/info

5. ®oHJA OLEHOYHBIX CPeJCTB /I/Ifi TeKYI[ero KOHTPOJIsi YCIeBaeMOCTM U HNPOMEeXYTOYHOMI
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)



5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKHM Ppe3y/ibTdTOB 06y'~le}[l/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3asaHusa (oueHouHoe cpeacTBo - CoOecefoBaHue) [JIsi  OLEHKH
copmupoBanHocTu KomnereHuuu [TK-4:

1. Lenn v 3agaun BBe/|eHNs MapasiienbHoOi 00paboTKY JaHHBIX.

2. [IpuHLMIIBI TOCTPOEHHs TlapaslieNbHbIX BEIUNC/INTENBHBIX CUCTEM.

3. Knaccudukaiys coBpeMeHHbIX Mapasile/lbHbIX BbIUMC/IUTEIbHbBIX CUCTEM.

4. OueHKa NMPOM3BOAUTETEHOCTH COBPEMEHHBIX Mapasl/ie/IbHbIX BBIYMCIUTETBHBIX CUCTEM.

5. TloHsITWe MHOTOSI/IEPHBIX ¥ MHOTOTIPOLIECCOPHBIX BBIUMCUTENBHBIX CUCTEM C 00IIel U pactpesie/ieHHON
MaMSITBIO.

6. Tokaszatenn 3pPeKTUBHOCTU NapannebHbIX BbIMUCIEHUI: YCKOpeHUe, 3GPEKTUBHOCTD,
MacLUTabmnpyemMocTb.

Kpurtepuu oueHnBanus (oneHouHoe cpecTBO - CodeceioBaHme)

OueHka Kputepuu orieHuBaHUs

3a4YTeHo CTyzieHT /ia/1 pa3BepHYTHIM OTBET Ha BCe BOMPOCHI O3 CyIieCTBeHHBIX OMHOOK.

He 3auTeHo [Ipu OTBeTe CTy/leHT AOMycCKaeT rpyObie OmMOKY B OCHOBHOM MaTepuarie.

5.1.2 TunoBsle 3aaHus (0OL{eHOYHOE cpe/cTBO - OTUeT 1o 1ad0paTopHBIM padoTam) /s OLEHKH
copmupoBanHocTH Komnerennuu I1K-4:

1) JTaboparopHast pabota (MpoeKT) «YMHOXKeHHe II0THBIX MaTpuL]. biouHasi cxema, anroputm Pokca»

2) JlabopartopHas pabota (TIpoeKT) «YMHOKeHHe IJIOTHBIX MaTpHLl. biiouHast cxeMa, anroput™ dokca. Peanu3oBaTs 1 MCIONTBE30BaTh
BUPTYa/IbHYHO TOTIOJIOTUIO PelIlIeTKa»

3) JTaboparopHas pabota (TIpoeKT) «YMHO)KeHHe IJIOTHBIX MaTpuL. DNS-aaroputv»

4) JTabopaTopHast paboTa (poeKT) «Y MHOXKeHHe [UIOTHBIX MaTpuL]. Anroputm IItpacceHa»

5) JTaboparopHast pabota (TIpoeKT) « YMHO)KeHre pa3peXkKeHHbIX MaTpHL]. PopMar XpaHeHHs] MaTPHL{bl — KOOPJAWHATHBIM»

6) JlabopatopHasi pabota (TpoeKT) « YMHO)eHre pa3pe)kKeHHbIX MaTpHL]. PopMaT XpaHeHHs1 MaTPHLbI — CTPOKOBBIH (CRS)»
7) JTaboparopHast pabota (MpoeKT) «YMHOKeHHe pa3pexkeHHbIX MaTpull. PopMaT XpaHeHUst MaTpHLIbl — cTo1610BbIH (CCS)»
8) JlabopaTopHasi paboTa (TpoeKT) «PellleHre CUCTeM JIMHEHHBIX YPaBHEHHUH METO/| COTIPSDKEeHHBIX TPAaZiieHTOB»

9) JlabopaTopHasi paboTa (TpoeKT) «MeTo | LIMKINUeCKOU PeyKIUH [/l TPeXAMaroHaIbHbIX CUCTEM JIMHEHHbIX YPaBHeHU»
10) JTaboparopHast pabora (ipoekt) «ITopa3psgHast coptripoBka LSD Radix Sort ast 1jebix uncesn»

11) JTaboparopsas pabora (npoekr) «ITopa3psiguast coprupoBka LSD Radix Sort st BetjectBeHHbIx urcest (turt double)»
12) JTaboparophas pabota (npoekt) «ITopa3psigHasi coptupoBka MSD Radix Sort A/ist Lie/ibIX Uncei»

13) JIaboparopHast pa6ora (rpoekt) «ITopa3spsizHast coptripoBka MSD Radix Sort zij1st BerrjecTBeHHbIX uricest (Tur double)»
14) JTaboparoptasi pabota (rpoekT) «IToMCcK KpaTuaiimx myTei U3 ofHOM BepIIrHbI (aIropuTM [IeHKCTphI)»

15) JTaboparopHast paborta (poekT) «I[ToMCK KpaTualIlnX MmyTei 13 0JHOM BepLIMHEI (anrroputM Mypa)»

16) JIaboparopHas pabora (mpoekT) «IToMCK KpaTyaiIinX MyTei 13 OHOM BepIIUHBI /1S pa3peXkeHHbIX rpadoB (aroput™ [>KoHCOHA)»



17) JIaboparopHasi pabora (TpoeKT) « AJIropuTM™ r1006a71bHOro MOKCKa 1715l OJHOMEpPHBIX 3a7lau ONTHMHU3aLMHd. PacnapasienuBaHye
IMyTeM pas3/jereHus 0671aCTH OMCKa»

18) JTaboparopHas paboTa (poeKT) « AJrOpPUTM 71062/ IbHOTO TOMCKA /il OHOMEPHBIX 3a/lau ONTUMU3aLUK. PacriapasieniBaHue mo
XapaKTepUCTHKaM»

19) JTaboparoptasi pabota (mpoekT) «MHOroIIaroBasi Cxema pelieHust AByMepHbIX 3a/iau r7106a/bHOM ONTUMU3aLK.
Pacniapa/uienvBaHue IyTeM paszesieHust 00/1aCcTH MOMCKa»

20) JlabopaTopHasi paboTa (IpoeKT) «MHOroIaroBasi CxeMa pelleHuysi JByMEPHbBIX 3a/jau r/100a/bHOM ONITUMU3AL[HH.
PacriapasieBaHue 10 XapaKTepPUCTUKAM»

Bo Bcex y1abopatopHbIX paboTax TpeOyeTcs: pa3paboTaTh apa/uleNbHyI0 IIPOrpaMMy, Pellarollylo OCTaBIeHHY0 3a/iauy YKa3aHHbIM
anroputMoM. I1pu OTCyTCTBUM SIBHBIX yKa3aHUI CUMTAETCs], UTO JaHHbIe B 3a/jaue MMeIOT THUII C [/1aBaloIIel 3araToit JBOMHOM
TouHOCTH. OLieHNBaHUe Pe3y/IbTaTOB BBIMIO/IHSAETCS B CMBIC/IE @) paboTOCIIOCOOHOCTH NPOrpaMMBbl — Masloe OTK/IOHEHHE pe3yJibTaTa OT
3TajIoHa; 6) 3eKTUBHOCTH MPOrpaMMBI — yCKOpeHHe T1apajiie/bHOH BepCHU I0/DKHO OBITh He MeHee YKa3aHHOTO IIperofiaBaTesieM

3Ha4YeHMs.

TTporpaMmHasi peasu3aiiisi BeIIOHSeTCs Ha si3bikax C v C++ ¢ ucrosib3oBanueM 6ubinoreku MPI

Kpurtepuu oueHuBanus (o1jeHOYHOe cpeACcTBO - OTUeT 1o J1aGopaTopHBIM paboTam)

OrieHka

Kpurepun orieHuBaHUsA

BrIrosiHeHbI Bee WK 00JIbIIasg 4acTh 3TAIloB penieHnd 3a4a4n Ui 3da/iada pereHa C

paboTkI He TIPeZiCTaB/IeHbI TIPETIOAABaTeT0).

3aUTeHO |He3HAuWTe/lbHBIMHU HefloueTaMu. Ko 1 pe3y/ibTaThl paboThI Mpe/ICTaB/IeHbI MTPETO/IABATETIO B

CpOK.

BrImosiHeHbI He BCe 7abopaTopHble PabOThI WK BHITIOIHEHBI He B TTOJTHOM 00beMe (TIpe/icTaB/ieHo
He N

He TIO/THOE OTHMCAaHKe 3TaToB BHITIOJTHEHUS 3a/laHuH, Ko/l paboTaeT HEKOPPEKTHO, pe3y/bTaThl
3auTeHo

5.2. OnucaHue MKaJI OLeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMEe)XXYTOUHOMH

aTTecTalju

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

Yposen
b
chopmu HeY/0BJIETBOP | Y/JOBJIETBO O0YeHb
1/10X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JbHO pHMTe/IbHO XOopouIo
ocTH
KoMIeT
eHIUI
(uHpUK
aTropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUH B
3HaHUI MuHUManeH | 3HaHUM B obBeme YpoBeHb
TeopeTHUeCcKoro 0 obbeMe, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. . JIOIyCTUMBI | COOTBETCTBY obneme, N
3HaHUI HIDKe o 1o11eM 3HaHUH B
HeBo3MOKHOCTB 1 ypoBeHb 011eM COOTBETCTB
MHHUMaJbHbIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTbH IIOJHOTY N 3HaHUM. rporpaMmme yIo1emM
o TpeboBaHMIA. MOATOTOBKH! TIpeBbILLIAOLIe
3HAHUI JonymjeHo TIO/ITOTOBKH rporpaMme
Nmenmu mecto . Jony1eHo M IIpOrpammy
BCJIe/ICTBUE MHOTO . JomyieHo MOArOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOATOTOBKH.
OTKasza HerpyO0bIx HECKOJIbKO u. Ommbok
HeCylllecTBe
obyuatorerocs ot oboK Herpy6bIx HHEIX HeT.
oTBeTa ormboK
ormmnboK
Ymenus | OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpozsemonc | Ilposemonc | ITpomemoHCTp




TPHPOBAaHBI
BCe
TPHUPOBaHBI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbl | BCe
BCe YMeHHUS.
OCHOBHBbIE OCHOBHBbIe
OCHOBHEIE PerieHsI HPOBAHbI BCE
yMeHUsI. YMeHWUsI.
MHWHHUMAJTbHBIX YMEHHSI. BCE OCHOBHBI®
. CTaH/apTHBIX Perens! Periens! Bce
YMeHHH. PelileHbl Bce | OCHOBHbIE YMeHUsl.
3a/jay He THUIIOBbIE OCHOBHBIe
HeB0O3MOXXHOCTb OCHOBHBbIe 3a/jaum C PeliieHbI Bce
TIPOJIEMOHCTPUD | 3afjaud C 3a7iauu C
OL|eHUTh Ha/lnuue 3a/jauu. OT/le/IbHBIM | OCHOBHbIE
N OBaHbI HerpyObIMH | HerpyObIMU
yMeHHH BrinosHeHsl | U 3a/lauM.
OCHOBHBIE omubKaMu. | OIIMOKaMMU.
BCJIe[ICTBHE BCe 33J]aHUsI | HecyllecTB | BbimosiHeHs!
yMmeHus. Vimenu | BeinosnHeHsl | BbinoHeHbI
OTKasa B TOJIHOM €HHBIMH BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 3a/JaHUs
obyuarolerocs ot obbeme, HO | HefjoueTaM | TOJHOM
omubKH 3a/laHust, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe U, obneme 6e3
HE B obneme, HO
c BbITIOJIHEH | HEZI0YeTOB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obbeme c
3a/laHuisl B
HesloueTaMu
TIOJTHOM
obbeme
Nwmeetca
OtcyTcTBHE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnn . TPHPOBaHBI TPHPOBaHBI
bIit Habop TPHPOBaHBI ITpozieMOHCTp
HAaBBIKOB. CTaHZAPTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeBo3MOKHOCTB 3a/ja4y He HaBBIKU TIPU nput .
JUist HaBBIKH NIPU TBOPUYECKUN
OL|eHUTh Ha/lMuKe | TPOJEMOHCTPUD pelleH|n peleHnn
Hagblku pelLeHyst peleHnr TOZIXO[, K
HABBIKOB OBaHbI 6a30BbIe CTaHAApPTHBI HecTaHzapT
CTaHJapTHBI CTaHJApPTHBI PeLLEeHHI0
BCJIEJICTBUE HaBbIKU. VIMenu X 33/ja4 C HBIX 3a/]a4
X 3a7a4 C X 3a7au 6e3 HEeCTaHJAPTHbI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM OIIU60K 1 X 33714
obyuatorjerocsi OT | OIIHOKK u o1IMboK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
HeJloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOYHOH aTTeCTaliiu
OneHka YPpoBeHb MOAr0TOBKH
MPeBOCX0/JHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpPMHUpOBaHMEe KOTODLIX HarlpaBjeHa
MUCLMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HAHWs, YMEHHUs, BAJIeHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIIe
pe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
[MCLIUIIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OUeHb XOpOLI0 Bce KommereHUMM (Y4acTM KOMIIETeHLMH), Ha (OPMHpDOBaHME KOTOPbIX HarpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «0UeHb XOPOLLO»
XOpOoLIo Bce kommnereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
[MCLIUMIIMHA, CHOPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLIO».
yAoBJeTBOpUTe/Ib | Bce KommeTeHiMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHe KOTOPbIX HarpaB/ieHa
HO [UCLIUI/IMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «y/OBJETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEILHO»
HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CHOPMHUPOBaHa Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0/]HA KOMITETeHLUs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB OﬁquHl/lﬂ Ha HpOM(!)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBanHocTu KomneTreHiuu [1K-4

1. Lenn v 3agaun BBe/leHNs MapasienbHol 00paboTKY JaHHBIX.

2. TIpuHLMIIBI TOCTPOEHKs TlapaslieNlbHbIX BEIUNC/IUTENbHBIX CUCTEM.

3. Knaccudukaiys coBpeMeHHbIX MapasilebHbIX BbIUMC/IUTEbHbBIX CUCTEM.

4. OueHKa NMPOM3BOAUTENHEHOCTH COBPEMEHHBIX Mapasl/ie/IbHbIX BBIYUCIUTETBHBIX CUCTEM.

5. TloHsITHe MHOTOSI/IEPHBIX ¥ MHOTOTIPOLIECCOPHBIX BEIUMCUTENBLHBIX CUCTEM C 00IIel U pactpesie/ieHHON
MaMsThIO.

6. Tloka3saresnn 3¢)(eKTHBHOCTH Iapasuie/IbHBIX BEIUMC/IEHUI: YCKOpeHue, 30 (eKTHBHOCTb,
MacTabupyemMocCTs.

7. Mopenb BEIUMCTIEHUH B BUle Tpada «orepaljur-orepaH/ibi».

8. Amnanu3 Mozieny BbIUMC/IEHUH B BUZle Tpada «orepalivu-oriepaH/bl»: orpejie/ieHre BpeMeH! BbIIIOTHEeHUsT
napasie/bHOr0 MeTO/a, OLjeHKa MaKCUMa/IbHO JOCTHKMMOIO pacrapaiie/MBaHusl.

9. Amnanu3 MofiesM BLIYKMC/IEHUH B BUZe Tpada «orepalyu-oriepal/ibl»: BEIOOD BAPUAHTOB Pacrpe/iesieHust
BBIUMC/TUTE/TbHOW Harpy3Ky, METO/IbI OI[eHKUA MacIlITabUpPyeMOCTH Tlapasiie/bHbIX a/fTOPUTMOB.

10. Arperauys Mofie/id BbIUMC/IeHUH B BUe rpada «oreparuu-onepalib».

11. TIpuHUMIIBI OpraHy3alyy napasieu3Ma C UCrosib3oBaHueM MPI.

12. Tlepenauva manHeix cpeactBaMu MPI. Onepaijuy «Touka-TouKa» U KOJJIEKTUBHBIE. 3afada peyKLIUH.
13. ITepenaua AaHHBIX cpeacTBaMy MPI. Tumnbl onepaiuii nepegaun/mpruema. CO0p U pacchiika JaHHBIX.
14. Tlepepaua ganHbIx cpefctBamMu MPI. Opranu3aniysi aCHHXPOHHOM CXeMbI BBIUKCIEHUM.

15. Tunb! gaHHbIX MPIL. BupTyansHble Tononornu.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPo/IbHBIE BONPOCHI)

OueHka Kpurepuu oLieHrBaHUs

CTyJeHT ian pa3BepHYTHIM OTBET Ha BCe BOMPOCHI U TIPU 3TOM

TIPeBOCXOJHO

MIPOZIEMOHCTPUPOBAJI 3HaHUE [JOTIOJTHUTE/IBHOTO MaTeprana.
OT/IMYHO CTyJeHT fian pa3BepHYyTbIi OTBeT Ha BCe BOIIPOCH.
OueHb XOpOLIO CTyJieHT fian OTBeT Ha BCe BOIMIPOChHI, BO3MOKHO C HE3HAUMTeIbHbIMU HeJj0UeTaMH.
XOpOLLO CryzeHT oTBeTU/ Ha OOJIBILIYIO YaCTh BOMPOCOB C He3HAUUTETbHBIMU HeZJ0OUeTaMH.
YZI0B/IETBOPUTE/ILHO CTyzieHT oTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYLI[eCTBEHHBIMU HeZloUueTaMH.

HeyJOBJ/JIETBOPUTE/IbHO HpI/I OTBeTe CTYJAEHT JOITyCKaeT prGLIe OLIMOKKA B OCHOBHOM MaTepuajie 1




OueHka Kpurtepuu oLieHUBaHUs

pelieHrH CTaHAAaPTHBIX 3aJad4.

OTCyTCTBHe 3HAaHUM MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleH st CTaHAaPTHBIX
3a7iau.

I1JI0X0

6. YueOHO-MeTOANUECKOEe U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. Teopus v pakTUKa napasienbHbix Beluncienuit / ['eprens B.IL. - Mocksa : UHTYUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=663423&idb=0.

2. VIHCTpyMeHTHI Tlapasiie/lbHOro IIPOrpaMMKPOBAHKs B CUCTeMax C 0011eil MamsThIo : yueb. s
CTYJ€HTOB BY30B, o0yuaroiuxcs 1o HaripaBiaeHusM BITO 010400 "TIpuknagHas MaTeMaThKa U
nHpopmatrka" 1 010300 "dyHaam. nHbopmaTrka U uHbopmall. TexHosioruun'" / riog pef. B. I1. T'eprens ;
HHT'Y. - 2-e u3g,, ucnp. u gor. - M. : 3a-Bo Mock. yH-Ta, 2010. - 168 c. - (CynepkoMIibloTepHOe
obpa3oBanue). - Ha 0671. KH.: CyrnepKOMITbIOTePHBIN KOHCOPLIMYM yHUBepcuTeToB Poccuu. - ISBN 978-5-
211-05931-3 : 165.00., 48 3ks.

3. VIlHCTpyMeHTHI Tlapasiie/lbHOr0 TIPOrpaMMUPOBAHKS B CUCTeMax C 0011ieil MamsThIo : yueb. /s
CTYZIeHTOB BY30B, oOyuatoruxcs 1o HarpasiaeHusiM BITO 010400 "TIpuknagHast MaTeMaTHKa U
nHpopmarrka" u 010300 "dyHzpam. nHpopMaTUKa U MHGopMaL. TexHonoruu" / mog pea. B. I1. 'eprens ;
HHI'Y. - 2-e u3p., ucnp. u gor. - M. : 3g-Bo Mock. yH-Ta, 2010. - 168 c. - (CynepkomibroTepHOe
obpa3zoBanmue). - Ha 0611. kH.: CyniepKOMITBIOTEPHBI KOHCOPLUYM yHUBepcuTeToB Poccuu. - ISBN 978-5-
211-05931-3 : 165.00., 48 3ks.

[JomnonHuTtenbHas 1uTeparypa:

1. lHCTpyMeHTBI Tlapasiie/lbHOr0 POrpaMMHUPOBAaHUS B CUCTeMax C 0011[el mamMsThio : yueb. mocobue /
[rog pen. B. I1. T'eprensa] ; HHI'Y. - H. HoBropop, : 3a-so HHI'Y, 2010. - 201 c. - ISBN 978-5-91326-
138-0: 100.00., 21 3ks3.
2. 'HCTpyMeHTHI Mapasuie/lbHOTO MPOrPaMMHPOBAHKS B CUCTeMax C 00Iieil aMsTho : yueb. mocobue /
[mox pen. B. I1. 'eprensi] ; HHI'Y. - H. Hoeropoz : U3a-so HHI'Y, 2010. - 201 c. - ISBN 978-5-91326-
138-0: 100.00., 21 5k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM JIUCLUITUHBI):

1. OneparyioHHbIe crcTeMbl cemMericTBa Microsoft Windows, nuiiensus mo nogmnucke Microsoft Imagine.
2. Cpena pa3paboTku cemeiictBa Microsoft Visual Studio, nuiien3us mo mognvcke Microsoft Imagine.

3. Komnunsrop cemeticta Intel C++ Compiler 13 makera Intel Parallel Studio nmo 6ecriiaTHo# uiieH3uM
/11 TIperno/jaBaTesield By30B.

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHre JUCLUIIMHBI (MOY /1)

YueOHble ayfUTOpWU [/ TIPOBeJeHHs] y4eOHbIX 3aHATHM, MpPeAyCMOTPeHHBIX 00pa3oBaTenbHON
MpOrpaMMO#, OCHalljeHbl MYJbTUMeAUMHBIM 000pyZoBaHHeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMH



CpeacTBaMun O6yq8HI/IH, KOMITbIOTEPAMH.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAllleHbl KOMIbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHI0
noaroToBku/cneranbHoct  02.03.02 - dyHpameHTanbHasi WHGOpPMaTMKA M WH(POpPMalMOHHbIE
TeXHOJIOTUH.

ABTtop(b1): ChicoeB AnekcaHp BiagumupoBud, KaHAWJAT TEXHUUECKUX HayK.
3aBeayroumii kadeapoii: Meepos Mocud boprcoBny, KaHAUaT TeXHUYECKUX HayK.

[TporpamMma oo6peHa Ha 3ace/JaHUM MeTOANUeCKOM Komuccuu ot 25.06.2025, mpoTtokos Ne ITpoTokos
Nell.
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