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IIpoexTHpPOBaHHE ABTOMATH3UPOBAHHBIX CHCTEM C MAPALIIEJIbHOI 00padoTKON TaHHBIX
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3aB. xaenpoit MicukoBa Haranss [1aBnoBHa

CornacoBaHo ¢ npeacTaButTensiMu padorogarenet Ha 3aceqanun HMC, npotoxon Ne9 ot 17 anpens 2023 r.

Ipencenarens HMC npod. [TaBenko H.H.



1. IEJIM OCBOEHU S JUCLIAILIMHBI (MOZY.I5T)

1.1

VYrnybnenne ypoBHS OCBOGHHS KOMIETCHIINH B 00TACTH H3Y4eHUSI MaTEeMaTHIECKUX MOZeNel, MeTOJJ0B IapajieIbHOTO
[IPOrpaMMUPOBaHUS B 00bEME, TOCTATOUHOM JJIsl YCIEIHOr0 Havyaia paboT B 00JIacTH NapaljieIbHOTo
nporpaMMmupoBanus. M3naraemelil Habop 3HAHUH U yMEHUH COCTABIISIET TEOPETUUECKYIO OCHOBY JUISl METOOB pa3pabOTKU
CJIOKHBIX TTPOTPAaMM U BKIIIOYAIOT TaKHE TEMBI, KaK [IEJTH 1 3a/[a9H MTapauIeNnbHOH 00padOTKH JaHHBIX, IPHHITUIIET
MIOCTPOEHHUS TTapaJUIETbHBIX BRIYUCIUTENbHBIX CUCTEM, MOICTTMPOBAHUE U aHAIM3 MApaIeIbHBIX BEIYMCIICHHH,
MIPUHLUIIBI pa3padOTKHU MapauIeNbHbIX aJITOPUTMOB U IPOTrPaMM, TEXHOJIOTHH U CUCTEMBI Pa3pabOoTKH MapasieIbHbIX
IIporpamMM, Tapaie’dbHbIe YUCICHHBIC AITOPUTMBI JUTS PEIICHHS TUIIOBBIX 33/1a9 BEIYHCIUTEIHFHON MaTeMaTHKH.

3amaqn:

SIBnsroTes AJITOPUTMBI [TapaJIJICIIbHBIX BBIUHCIICHUNA H I/IHCprMGHTapI/Iﬁ pa3pa60Ttha nporpaMMHOIO obecneyeHust JJIsL

WX peajn3alni Ha CYIIEPKOMITBIOTEpax.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznmen) OIT:

| b1.B.J1D.03

21

TpeGoBanusi K NpeBAPUTETBHOIT MOATOTOBKE 00y4aIOLIErocsi:

2.1.1

CuctemMsl aBTOMaTH3UpOBaHHOTO poekTrpoBanus (CAIIP)

2.1.2

Cucremsl HNCKYCCTBCHHOI'O MHTCJUICKTA

2.13

VYuebnas npakTrka: [legarormueckas mpaxkTiuka

2.2

Jucuuniauabl (MOAYJIN) M MPAKTHKH, JAJI51 KOTOPBIX 0CBOEHHUE IAHHOH THCHUILINHBI (MOIY/Is1) HE00OX0AUMO KAK
npeiIecTBYIOLIee:

221

BrimonHeHue 1 3aIUTa BBITYCKHOH KBaTH()UKAIMOHHOH pabOTHI

222

[IporpamMmMupoBaHue TapaIeIbHBIX IPOIECCOB

223

ITpou3BoACTBEHHAs IPAKTHKA: DKCILTyaTAllMOHHAS IPAKTHKA

224

HOHFOTOBKa K caade u caa4va rocy1apCTBEHHOI'O SK3aMEHa

3. DPOPMUPYEMBIE KOMIIETEHIIUU, UHIUKATOPbI UX TOCTUKEHUSA
U IJIAHMPYeMble pPe3yabTaThl 00y4eHHUsI

IIK-11: BrageHne HaBbpIKaMH IPOrPaMMHOI peaiu3aluy CUCTEM ¢ NapajliebHONH 00pa0oTKOM JAHHBIX U
BBICOKOIIPON3BOAMTE/ILHBIX CHCTEM

IK-11.1: 3naeT MeToABLI NPOrPAMMHOIi peaJu3ali CUCTEM ¢ Napa/liebHOi 00padoTKoii JaHHBIX 1
BBICOKOIIPON3BOAHUTEIbHBIX CHCTEM

3HaTb

VYposens 1 | TexHonoruu ynpasieHus pazButiueM bJl, TeHaeHIMK pa3BUTHS U 0COOEHHOCTH COBpeMeHHBIX b/]
YpoBens 2 | MeToAMKM U CTaHIAPTHI YIPABIEHUS cepBUCaMU HH(POPMALIMOHHBIX TEXHOJIOTHI

Yposens 3 | [IpyHLIMIBI B METOABI HHTETPALIMH Pa3padOTaHHOI'O CHCTEMHOTO IIPOrPaMMHOTO 00eCTIeYeHNUs

IIK-11.2: YMeeT HCN0/1b30BATH METObI IPOrPAMMHOI peain3aluu CHCTEM € MApaie/bHOI 00padoTKOM JaHHBIX U
BBICOKOIIPON3BOJHTEIbHBIX CHCTEM

Ymern
VYpoBens 1 | YrpaBnsaTs oOHOBIICHHEM U pa3BuTueM BJl, KoHTponupoBats epexo/l Ha HOBbIE IIaTGopMsl 1 Bepeuu [10
VYpoBens 2 | BoIsBAATE HOTPEOHOCTH U yIPABIIATH IpolieccaMu U3MeHenus cepsucos UT
Yposens 3 | Onpenensts napamerpsl mIaThopMel A1 GYHKIMOHUPOBAHHS Pa3pabOTaHHOTO CUCTEMHOTO IPOrpaMMHOTO
obecrieueHns1, 0pOPMIIITE TEXHHUESCKYIO JOKYMEHTAIIHIO
Buaaners
Vposens | | HaBeikamu oOHOBIIeHHS 1 pa3BuTHeM b/l, mmaHupoBaHMs W KOHTPOIISI IIepeXo1 Ha HOBBIe IutaTdopmsl 1 Bepcun [10
VpoBens 2 | HaBblkamu yrpaBiieHHUsI cepBUCaMH MH(OPMAIMOHHBIX TEXHOIOTHH, BBISIBICHHS IIOTPEOHOCTEH B M3MEHEHHHI
cepaucos UT, olleHKN ¥ KOHTPOJIS KadecTBa IPOLECCOB yrpasiieHus cepsucamu UT
VYposens 3 | HaBbIkaMu yCTaHOBKHM pa3pabOTaHHOTO CHCTEMHOTO IIPOrPaMMHOTO 00€CIICUCHNUS, MOATOTOBKH CONPOBOXKIAOMICH
TEXHUUYECKOH TOKyMEHTaIlu1
4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI (MO Y JISA)
Koz HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp | Yacos | Kommeren- | JlutepaTtypa m 3a. pecypebt | IIpakr
3aHATHUS 3aHATHA/ / Kype 10707 . MOAT.
Pa3nen 1. CoBpemeHHbIE
BBIYHMCJIMTEIbHbIE CHCTEMBI €
napajieJbHoi 00padoTKol JaHHBIX
1.1 MHorosiiepHbIe BEIYUCIUTENBHBIE 2 2 TIK-11.1 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
cucteMmsl. /Jlex/ J12.4
010233543556




1.2 MHorosaepHbl€ BBIUUCIUTEIbHBIE 2 TIK-11.2 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
cuctemsl. /I1p/ 2.4
013233343536
1.3 MHorosiepHbI€ BBIYUCIUTENBHBIE 2 IK-11.1 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
cucremsl. /Cp/ MK-11.2 2.4
013233343536
1.4 [TapasnienbHble alrOPUTMBI. 2 IK-11.1 JI1.1J11.2 J11.3J12.1 J12.2 JI2.3
BpeMeHnHas cli0)XHOCTb MapayIeTbHBIX J12.4
anroputMmoB. /Jlek/ 013233343536
1.5 ITapannenbHble aIrOpPUTMBIL. 4 IK-11.2 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
BpeMeHHasi CII0)KHOCTB MapauIenbHBIX 2.4
anroput™moB. /I1p/ 313233343536
1.6 [TapannenbHble anTOPUTMBI. 9,8 IK-11.1 JIT.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3
BpeMeHnHas cl10)KHOCTb MapaieIbHbIX MK-11.2 2.4
anroputmos. /Cp/ 212233 34 35 D6
1.7 MeTto/1bl TOCTPOCHUS TTAPATUICTBHBIX 2 IK-11.1 JIT.1 JI1.2 JI1.3J12.1 JI2.2 JI12.3
anroputMmoB. /Jlex/ 2.4
013233343536
1.8 MeToabl NOCTPOEHHUS apalIeIbHbIX 4 IK-11.2 JI1.1J11.2 J11.3J12.1 J12.2 J12.3
anroputmoB. /TIp/ 2.4
313233343536
1.9 MeToabl TOCTpOEHHUS TapalIeIbHbIX 6 MK-11.1 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
anroputMoB. /Cp/ IK-11.2 2.4
013233343536
1.10 CraHgapTHbIC TTApAJUICTBHBIC 2 IK-11.1 JIT.1JI1.2 JI1.3J12.1 JI2.2 J12.3
anroput™sl. /JIek/ 2.4
013233343536
1.11 CrarmapTHBIe TapauIeIbHbIC 4 IK-11.2 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3
anroputmsl. /TIp/ 2.4
313233343536
1.12 CranzapTHble NapauieibHbIe 8 MK-11.1 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
anroput™sl. /Cp/ IK-11.2 2.4
013233343536
Paznen 2. CoBpeMeHHbIE TEXHOJIOTHH
napaJijieJbHoil 00padoTKH JaHHBIX
2.1 WnctpymenTapuit paspadoranka [10 ¢ 2 MK-11.1 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
TapaensHoH 00paboTKOH 2.4
na"HbIX. /JIex/ D192 53 24 3556
2.2 HnctpymenTapuii pazpadboruuka 10 c 4 [K-11.2 JI1.1J11.2 J11.3J12.1 J12.2 JI2.3
napajuieIbHOW 00pabOTKON TaHHBIX. 2.4
Mp/ 013233343536
2.3 WuctpymenTapuii pazpadoruunka 10 ¢ 8 MK-11.1 JIT.1JI1.2 J11.3J12.1 JI2.2 JI2.3
napajieNIbHON 00paboTKOM NaHHBIX. IK-11.2 2.4
/Cp/ 313233343536
2.4 bubmorexa TPL .NET /JIex/ 2 IK-11.1 JIT.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3
2.4
013233343536
2.5 bubmunoteka TPL .NET /TIp/ 4 IK-11.2 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
2.4
013233343536
2.6 Bubmorexa TPL .NET /Cp/ 8 MK-11.1 JIT.1 J11.2 J11.3J12.1 J12.2 J12.3
IK-11.2 .4
313233343536
2.7 PacnapaiienuBanue ¢ IOMOLIbIO 4 IK-11.1 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3
MeTon0B Kiacca Parallel /JIex/ J12.4
013233343536
2.8 PacnapamienuBaHue ¢ moMOLIbI0 4 TIK-11.2 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
MeToz0B Kiacca Parallel /TTp/ 2.4
013233343536
2.9 PacnapasienuBaHue ¢ MOMOUIbIO 8 TK-11.1 JIT.1 J11.2 J11.3J12.1 JI12.2 J12.3
MeToz0B Kiacca Parallel /Cp/ IK-11.2 2.4

0102333543536




2.10 PacnapaienuBaHue ¢ MOMOULIbIO 2 4 TIK-11.1 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3
MPI /JTex/ J12.4
01022233 34 35 D56
2.11 PacnapamienuBanue ¢ moMouis0 2 4 IK-11.2 JIT.1 JI1.2 J11.3J12.1 JI2.2 JI2.3 1
MPI /Tp/ 2.4
013233343526
2.12 PacnapannenuBanue ¢ moMouis0 2 8 TIK-11.1 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3
MPI /Cp/ IK-11.2 2.4
013233343536
Paznen 3. IIpome:xyrouHas aTrecTanus
3.1 IIpomexyrounas arrectamust /KA/ 2 0,2 MK-11.1 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
IK-11.2 J12.4
010233 34 255 26
5. OHEHOYHBIE MATEPHAJIBI
5.1. KoHTpoJIbHBIE BONIPOCHI U 3a/IaHUSI
1. IIpuMepsl NCIIONB30BaHKs NApaJICIbHBIX BBIUUCICHUN B HAyKEe U TEXHUKE.
2. ITpoGnemsl, CBsI3aHHBIE C UCIIOIB30BAaHUEM MapalIeNbHBIX BBIYUCICHUIL.
3. IToHsATHS BBIUMCIAUTENBHAS CI0KHOCT M OTHOCUTEIBHOTO BPEMEHH BBIOIHEHHS aIrOPUTMA.
4. Mopgens anropuTMa, onpeesieHne U MPUMeEpHI rpada «OMepaliy - OIepPaHAB» W PacHICaHHs MapayIeIbHOTOo
JITOpUTMA.
5. Bpewms BbINoiIHEHUS, yCKOpeHHe U 3G PEKTHBHOCTh MapalIeNbHOTO aIropuTMa.
6. IloHATHA cTeneHu NMapajuleNnu3Ma KOMIIBIOTEpA U aJITOPUTMa, IIOHATHE IapaKOMIIBIOTEpa.
7. IloHsATHE CBEPXJIMHEMHOIO YCKOPEHUS U MPUYUHBI €0 BO3HUKHOBEHUS.
8. OcHOBHBIE 3Tanbl pa3padOTKU MapajuIeIbHbIX aJrOPUTMOB.
9. CpencTBa pa3pabOTKH IApaJUIENIBHEIX IPOTPaMM.
10. BrruncnuTtenbHble MOTOKH.
1. CBoiicTBa MOTOKA.
12. dopmanbHast MOAECIb.
13. CucremMa OTOKOB.
14. HezaBucumMble NOTOKH.
15. CHHXpOHU3AIMS TOTOKOB.
16. INapannenpHble alropuTMBl U TOCIEJ0BATENbHBIE AITOPUTMBL.
17. IlonaTHe nmapanaenabHOro NporpaMMHUPOBAHUSL.
18. Hasnagenue u cocraB 6ubmuorexu TPL.
19. Kiacc Task u ero cocras.
20. Hauano u mprocTaHOBKa BBEIITOJHEHHS ITOTOKOB CPECTBAaMU METO/I0B Kiacca Task.
21. Co3pmaHne napajyuienbHBIX IOTOKOB cpencTBamu Kimacca Task.
22. Haznauenue u cocraB knacca Parallel 6ubnuorexu TPL.
23. PacnapayuteniBanye BEIYHCIICHUH ¢ moMolbpio Meroza Invoke.
24. PacnapamienuBanue peKypCUBHBIX BBIYMCIECHUH cpenctBamu merona For.
25. IMpumenenne uaeHTUUKATOPa 3a4a4 B MIPOrpaMMUPOBAHHHY MapajeIbHBIX BRIYUCICHUI cpenctBamMu TPL.
26. ITpobGiema ocBOOOXKAEHHSI PECYpCOB B IapajuielibHOM IporpammupoBannu. Merox Dispose xiacca Task.
27. IlonsATHE cpenHssl CTENEHH Napaiesin3Ma aaropuTMa. MakcuManbHOE JOCTHKUMOE YCKOPEHHUE, 3aKOH AMIais.
28. Oransl NPOEKTUPOBAHUS IAPAIUIEIBHOTO AITOPUTMA.
29. Jle#icTBUS Ha STamax JEKOMIIO3ULUY, TPOSKTUPOBAHUS KOMMYHHKAIMH, MacIITAOMPOBaHUS 110133124, MIIaHUPOBAHUS
BBIYHCIICHUM.
30. [MaparmrensHBIe aITOPUTM YMHOKEHHS MaTPHIHI HA BEKTOP M MATPHIBI HA MAaTPHILy IJIS CHCTEM C OOIIEH IaMATHIO.
31. IMaparniensHBIH aITOPUTM YMHOXKEHHS MATPHUIIBI HA BEKTOP M MATPHUIIBI HA MAaTPHILy AT CHCTEM C paclpeenéHHON
HaMSATBIO.
32. AJTbTepHATHBHBIE MTapaJUICNbHBIE ATOPUTMBI MaTPHYHO-BEKTOPHOTO YMHOXEHHS: anropuT™Mbel Burorpagosa u ®okca.
33. Teopetnueckue ONeHKN 3((HEKTUBHOCTH W YCKOPEHUS aJTOPHUTMOB YMHOXXEHHS MaTpPHII.
34, [IpsiMoit u 0OpaTHBIA MPOXOBI MOCIEAOBATEILHOTO alropuT™Ma merona ['aycca.
35. Wnest mapajutenbHON peanuszanuu Metoaa ['aycca Juist cHcTeM ¢ 0OLIeH MaMAThIO.
36. Crioco0b1 nexommo3unuu Matpuisl CJIAY npu napamiensHON peanusanuu Merona [aycca.
37. IMapannensHas peanu3anus BEIOOpa BEAYIIEro 3JIeMEHTa B MeToze l'aycca Ul CHCTeM ¢ paclpenenéHHON MaMAThIO.
38. Cxema mporpaMMHON peanu3aliuy napaijielbHoro Bapuanta Metona 'aycca ¢ ucmnonszoBanuem MPL
39. Teoperndeckue ONEeHKN 3(GEKTHUBHOCTH W YCKOPEHHUS MapalIeIbHOTO ajNropuTMa Merona [aycca.
40. OCHOBHBIE IIarH MOCJIEIOBATEIBHOIO aJTOPUTMA METOAA CONPSUKCHHBIX TpagueHToB. IIpeno0yciaBiuBaHie MaTpPUIIBI
CHUCTEMBI JINHEHHBIX YpaBHEHUI. BpIunucnuTenbHas Tpy10€MKOCTb aIropuTMa.
41. ®opmat CSIR xpanenust matpunbsl CJIAY.
42. PacnapamrenuBanue MeTona CONMPSHKEHHBIX TPAJANCHTOB JUIL CHCTEM ¢ 00mIel pachpeieleHHOW MaMAThIo. Y CKOpeHHe 1

Sq)(l)eKTI/IBHOCTL MapajyieJIbHOTO aJIrOpuTMa METOAA COTIPSIKEHHBIX I'PATUCHTOB.

43.

ITocnenopaTenbHbIN AJITOPUTM METOJa MUHUMAJIBHBIX HEBA30K, BBIMUCIUTEIbHAA TPYAOCMKOCTh METOAa MUHUMAJIBHBIX

HCBA3O0K. 25.PaCl’lapaﬂJ’leJ’II/IBaHI/IC METOAa MUHHUMAJIBHBIX HEBA3OK. Vcrcopel-me u 3(1)(1)CKTI/IBHOCTI> napaJuICJIbHOI'0O aJITOpUTMa METOa




MHUHHUMAaJIbHBIX HCBA3O0K.

44. [NonsTue rpada 1 MHHUMAIEHOTO OCTOBHOTO nepeBa. CriocoObl 3amanus rpados.

45. 3azada noucka Bcex Kpardadmux myred. AnroputM ®dmuoiina. BeruucnutenbHas TpyaoeMKocTh anropurma @ioiina.

46. Croco6 pacmapamnenuBanust anropurma @muoiina. Yckopernue u 3ppekTHBHOCT MapauiebHOro anroputma drotina.
47. 3amada HaXOXKJICHUS MUHMMAJIBHOTO OCTOBHOTO JepeBa. Anroput™ [Ipuma. BeruncnurtensHasi TpyJOEMKOCTh alropuTMa
[Ipuma.

48. Crioco6 pacnapamnenuBanus anroputMma [Ipuma. Yckoperne u 3QQeKTUBHOCTh MapajuIeIbHOTO anroputma doiina.

49. ITy3sIpbKOBas COPTUPOBKA U €€ YeTHEUeTHass MoAgudukaims. BerauciuTensHas TPyIOEMKOCTh aJTOPHUTMA YeTHEUETHOU
COPTHUPOBKHU.

50. PacnapamrenuBanue anropuTMa 4eTHEYETHOH MEpecTAaHOBKH IS CHCTEM C OOIIeH paclipeneinéHHON MaMAThIO.
Yckoperue u 3 PeKTHBHOCTS NapalIeIbHOTO AJITOPUTMA YT HEUETHONH COPTHPOBKH.

51. [TocnenoBarenbHas copruposka lllenna, BeranciauTenbHas TpyA0EMKOCTh anroputma copruposka Illenna.

52. PacmapamienuBanue coptupoBku Illenna mis cuctem ¢ o0mieit pacnpeaen€HHoi namsTeio. Y ckopeHue u 3G (HEeKTHBHOCTD
[apaIeIbHOrO aJIfOPUTMA 4T HEUYETHONU COPTUPOBKHU.

53. INocnenoBarenbHas OBICTPas COPTUPOBKA, BBIYUCIUTENbHAS TPYIOEMKOCTh anroputMa coptupoBka Illlemna.

54. PacmapamienuBanue ObICTPOW COPTUPOBKHU JJIS CUCTEM C OOIIeH pacripeaenéHHON MaMAThio. Y CKOPEHHE U

3¢ PeKTHBHOCTS MapauIeIFHOTO AITOPUTMa OBICTPOH COPTHPOBKH.

55. ITpuHIMIIB TOCTPOCHUS TeHETHIECKUX aJTOPUTMOB HA IpuMepe 3aiaun o (ep3sx. BeraucmurensHas TpyI0eMKOCTh
TEeHETUYECKUX AITOPUTMOB.

56. IMoaxomp!l K pacmapaIeIMBaHHIO TeHETHYECKOTO alrOpuTMa. TeopeTHIecKHe OLCHKH YCKOPeHHS U 3 PEeKTHBHOCTH

pacmapauienBaHus TeHETHUECKUX allTOPUTMOB.
CIHUCOK 3alaHui 110 JUCLUIIIMHE

Pa3paboTaTs mapaniensHbIe AITOPUTMBI K PEIICHHIO CIISTYIONINX 3a1ad:

1. B 3agannom maccuBe z1 , 72 , ..., zn HaWTHU OpPOU3BENEHHE BCEX OTPULATENBHBIX 3JIEMEHTOB M MOJCUYUTATH MX UYHUCIIO.
2. B 3apanHom nenouuncieHHom Maccuse z1 , z2 , ..., zn HaWTH CyMMY U IIPOU3BEJEHHE BCEX YETHBIX DJIEMEHTOB.

3. B 3apmannom maccuBe z1 , z2 , ..., zn TOACYUTATH YHUCIIO MOJIOKHUTEIBHBIX, U YHCIO OTPUIATEIHHBIX 3JIEMEHTOB.

4. Jnsa 3aganHoro maccuBa z1 , z2 , ..., zn BBIBECTH Ha Te4yaTh NOPSIKOBBIE HOMEpAa MAaKCUMAIBbHOTO 1 MUHHMAJIBHOTO
3JIEMEHTA.

5. Jns 3amannoro maccuBa z 1, z2, ..., zn Haiitu cymmy: s =z1 z2 —z2 73 + 73 z4 — ...

6. Jns 3amanHoro maccusa z1 , z2 , ..., zn HaWTH MakCUMaJbHOE U MUHUMAJIbHOE 3HAUYECHUE MPOU3BEICHUM IBYX COCEIHMX
3JIEMEHTOB.

7. B 3amanHOM 1ieJTIOYHCICHHOM MaccuBe z1 , z2 , ..., zn TMOJCYMTATh YHUCIO0 HECUETHBIX IOJIOKUTEIBHBIX 3JIEMCHTOB M
HalTu UX NPOU3BEJCHUE.

8. B 3aganHOM MaccuBe M3 N NEMEHTOB CPEeIU MEPBHIX N/2 NEMEHTOB HAaWTH MaKCHMajbHOE 3HAYEHHE, & B OCTABIINXCS —
MHUHHUMAaJIbHOE 3HAYCHUE.

9. B 3amaHHOM MaccuBe M3 N JIEMEHTOB CPEIU MEPBBIX N/2 JJIEMEHTOB HAWTH MUHHMAIBHOE 3HAYCHUE, a B OCTABINUXCS —
MaKCHMaJbHOE 3HAUCHHE.

10. B 3amanHOM MaccuBe M3 N AJIEMEHTOB HAaWTHU NMPOM3BEIEHHE MEPBHIX N/2 3IEMEHTOB, a 3aTeM OCTABIIMXCS JJIEMEHTOB.
CI10)XUTB TIOJY4YE€HHBIEC PE3YIIbTATHI.

11. B 3amaHHOM MaccuBe W3 n 3JIEMEHTOB HAHTH CyMMy IIEPBBIX N/2 3JIEMEHTOB, a 3aTeM IPOM3BEICHHUE OCTAaBIIMXCS
91eMeHTOB. CIIOKHUTh TONYYSHHBIC PE3yAbTATHI.

12. B 3amanHOM MaccuBe M3 N 3JEMEHTOB HAWTH MaKCUMAJIbHBIN 3JIEMEHT, 3aTEM CJIOKUTH 3JIEMEHTHI MacCUBa,
PaCIOJIOKEHHBIE 10 MAKCUMAIBHOTO 3JIEMEHTA U TIEPEMHOKUTh OCTaBIIMECS AJIEMEHTHI.

13. B 3ajmanHOM MaccuBe M3 n 3JIEMEHTOB HaWTH MUHMMAJIBHBIA DJIEMEHT, 3aT€M MEPEMHOXKUThH AJIEMEHThl MacCHBa,
PAacIoIOKEHHBIE 0 MUHUMAIBHOTO 3JIEMEHTA U CIIOKHUTH OCTABIIHECS DIIEMEHTHI.

14. B 3agaHHOM MaccuBe M3 N JIEMEHTOB HAHTH MPOM3BEICHHUE MEPBBIX N/2 3JIEMEHTOB, a 3aTEM CYMMY OCTaBIIHXCS
9eMeHTOB. CII0KUTh TIOJY4E€HHBIE PE3yIbTATHL.

15. B 3agannoM nenouncneHHOM MaccuBe z1 , z2 , ..., Zn TOACYUTATh YUCIO YETHBIX OTPUIATENBHBIX 3JIEMEHTOB U HaWTH
WX Pa3HOCTb.

16. B 3amannom maccuBe z1 , z2 , ..., zn HalTU CyMMY BCEX 3JIEMEHTOB, KPaTHBIX YHCIY 3 W IIOJCYUTATH UX YHUCIIO.

17. BbruuciuTh ckanasipHOE NPOU3BEIECHUE BEKTOPOB.

18. Boruucnute aucnepcuio (cpenHee KBaApaTUYHOE OTKJIOHEHUE) Pe3yIbTaTOB HCIIBITAHHM.

5.2. Tembl NUCLMEHHBIX PadoT

Tempbl 3aanuii Ha pedepatsl o AucuuIIuHe «IIpoekTHpoBaHNE aBTOMAaTU3UPOBAHHBIX CUCTEM C MapajlieIbHOH 00paboTKON
JAHHBIX».

DopMOit OCYIIECTBICHUS U Pa3BUTHS HAYKHU SIBIISICTCS HAYYHOE UCCIEAOBAHUE, T. €. H3YUCHHUE C IOMOIIBI0 HAYYHBIX METOJIOB
SIBIICHUI ¥ IIPOLIECCOB, aHaIM3a BIMSHMS Ha HUX Pa3JIMYHbIX (PaKTOPOB, a TAKXKE, U3y4ECHHUE B3AaUMOACHCTBUS MEXKILY SBICHUSIMH, C
IEIBI0 OTYUYCHUS yOSIUTEIHHO TOKa3aHHBIX U ITOJIE3HBIX JUIS HAYKH U MMPAKTHKH PEIICHUH ¢ MAKCUMAIBHBIM 3 (EKTOM.

[esrs HAy9IHOTO HCCIIENOBAaHMS — OIPEENICHNE KOHKPETHOTO 00BEKTa U BCECTOPOHHEE, JOCTOBEPHOE H3YUCHHUE €T0 CTPYKTYPHI,
XapaKTEepUCTHK, CBsI3eH Ha OCHOBE Pa3pabOTAHHBIX B HayKe MPUHIIUIIOB U METOA0B MO3HAHMUS, a TAKKe MOIYUCHUE MOTIE3HBIX I
JeATENbHOCTH YelIOBEKa Pe3yIbTaTOB, BHEAPEHHE B IIPOM3BOJICTBO C JallbHEHIINM 3((PEKTOM.

OcHOBO#1 pa3pabOTKH KaXKI0T0 HAyIHOTO HCCIECIOBAHUS SBISIETCS METOIOJOT U, T. €. COBOKYITHOCTh METOIOB, CIOCOOOB, IPHEMOB
U UX OIIpefeeHHas IOCIe0BaTeNbHOCTD, IPUHSATAs MIPU pa3paboTke HAYYHOTO UCCIeJOBaHUsA. B KOHEUHOM cdeTe, MeTOOIOT s —
9TO cXeMa, TJIaH PellIeHUs TOCTaBIEHHON HayYHO-HCCIIeI0BAaTeNbCKON 3a1auu.




IIpouecc Hay4HO - HCCIEI0BATENbCKOH pabOTBI COCTOUT U3 CIEAYIOLIUX OCHOBHBIX 3TalloB:
1. Be160op TeMbl 1 000OCHOBaHME €€ AKTYaIbHOCTH.
2. CocraBienue onbanorpadun, 03HAKOMIICHHE C 3aKOHOIATeITbHBIMI aKTaMH, HOPMATHBHBIMU TOKYMEHTAMH W APYTHMH
WCTOYHUKAMHU, OTHOCSIIIAMUCS K TeME MPOeKTa (paboThl).
3. Pa3paboTka anropurMa uccieaoBanus, GopMHUpoBaHue TpeOOBaHUM K HCXOIHBIM JaHHBIM, BEIOOP METOJIOB U
HUHCTPYMEHTAJILHBIX CPEJICTB aHAIN3A.
4. Coop pakTHIECKOTO MaTepralia Imo TeMe UCCIICIOBAHMS.
5. O6paboTKa 1 aHATU3 MOTYYCHHON HH(GOPMAIIUU ¢ TPHMEHEHHEM COBPEMEHHBIX METOI0B aHAIIN3a, MATeMaTHKO-CTATUCTUIECKUX
METO/IOB 1 METO/I0B MOJICIIMPOBAHHSI.
6. ®opMyaHpoBKa BEIBOIOB U BEIpa0OTKa PEKOMEHIAIIHI.
7. Odopmnenue paboThI (TPOEKTa) B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMI.
IIpu BbIOOpE TeMBI pabOTHI (ITPOEKTA) MOJIE3HO TAKXKE MPUHITH BO BHUMAHUE CIeNylomue GakTophl:
- JMYHBIN HAayqHBIH M NPAKTHYECKHH MHTEpec 00ydaromierocs;
BO3MOKHOCTB TIPOJOJDKEHHS FCCIICTOBAHNN, TPOBEAEHHBIX B MIPOIIECCE BHIOIHEHUS HAYIHO-HCCIEI0BATEIIECKOM
pa60TLI (mpoexTa) Mo APYruM AUCUUILTHHAM U UHBIM HayYHBIM paboTam;
HaJIM4ne OPUTHHAIBHBIX TBOPUYECKUX MJICH;
- OTIBIT ITyOJMYHBIX BBICTYIUICHHH, MOKIAI0B, y9acTHs B KOH(EpEHINAX, CeMUHApaXx;
- Hay4JHYIO0 HAIPaBJICHHOCTH Kadeapsl U T.n.

3agaHue Ha BHCAYAUTOPHOEC UCCIICIOBAHUC

IMpouecce u paboTa ¢ HUMHU B ONEpaMOHHEIX cucTeMax Windows u Linux

IToTtoku u paboTa ¢ HUMH B onepanuoHHol cuctemax Windows u Linux

CHHXpOHH3AIMS TOTOKOB B OnepanuoHHo# cucteme Windows

IMapHbIe MeXIpoIecCOpHbIE 0OMEHBI

[Mapueie ¢pynkmy npuéma 1 nepenadyu cooOIIeHUH Mexay mpoueccamu B TexHonorun OpenMPI
KosrekTHBHBIC B3aNMOICHCTBHS HPOLIECCOB

KonnexTuBHbIe QYHKIMH MpréMa M Tiepeadn cOOOIIEeHn Mexay nporeccamu B TexHomorun OpenMPI
I'pymmsl mporieccoB ¥ KOMMYHUKATOPHI

Co3paHue rpymi MmpoueccoB, KOMMYHHKATOPOB U BHPTYaJIbHBIX TOMOJIOTHH B TexHoJoruu OpenMPI

0. Tomonoruu npoueccos

SO XNN LD~

5.3. ®oHA OLICHOYHBIX CPEACTB

CIIHCOK TECTOBBIX 3a,Z[aHI/II>'I 10 JUCILUILIINHEC

1 VYKaxuTe Ha YHUBEpCAIbHbIEC SI3bIKU MPOIPaMMHUPOBAHUS BBIYMCIUTENBHBIX 3a]jau, UCIOIb3YEMbIE B CTaHIApTE
uHTepdeiica nepenaun coodmennit (MPI).

1)Anromn;

2)C/C++;

3)C#;

4)ITackanp;

5)DoprpaHn.

2 Yem ommyarotcs moToku aanHbiX (JI) ot nmpomeccos (I1) mapamienbHOM 3a1a49u, TOPOXKIAEMBIX B MHOTOIIPOIIECCOPHBIX
cucremax? (CHUMBOJI O3HadaeT B3aMMOJCHCMTBHE)

1)Huuewm;

2)A1 12;

31 112

)]k ITj;

5)Pa3Hble TOHATHS.

3 JIro0o#i mapauIenbHO BBITIOHACMBIN MPOIECC UMEET SIUHCTBEHHBIN MOPSIOK YepeOBaHHS €0 XapaKTEPHBIX MOMEHTOB
Bpemenn , rae {Ilyck,Ocrt.,Haq.,Kon.}.

DITOHK;

2)HOIIK;

3)HKIIO;

4)HIIOK;

S)IIKHO.

4 UYro ompeenseT MOMEHT 3allycka Ha HCIIOJHEHHE ITOCICOBATEIFHOCTHOTO ()parMeHTa B MHOTOIIPOIICCCHOM
napajuienbHou 3anade?

1) OTOBHOCTH JTAHHBIX;

2)TakToBBbIii reHepaTop;

3)BbI30B KOMaH[T;

4)Cemadop

5 C noMoIIbI0 KaKUX KOHCTPYKLUH s3bIka mporpamMmupoBanus B MPI ocymectsisiercss 0OMeH JaHHBIMU MEXILY
napajiebHO NPOTEKAIOIIUMU IIpoLeccaMu?

1)YcnoBHBIX;

2)[{ukmnos;

3)byneBsbix;




4)Moamporpamm;

5)CtpykTyp.

6 UYro mpencraBiseT cOO0I0 MPOLECCOPHBIH 00BEKT B MapauienbHoM s3bike CC++?

1)Crpykrypa;

2)bnok;

3)DyHK1HS;

4)Kox mporpammer,

5)MroTekc.

7 B napamnensnom CCH+kiiace NpoIiecCOpHBIX 00BEKTOB MAECHTH(GUIMpYETCs KiIo4eBbIM cioBoM. Hampumep: MyClass
*<KJIF0YEBOE CIIOBO> PM;

I)proc _t;

2)class;

3)public;

4)global,

5)void.

8 B napamnensnom CC++ pasmelieHne B MPOCTPAHCTBE MPOLIECCOPOB IPOLIECCOPHOrO 00BEKTa pobj ompexnensercs

KOHCTPYKTOPOM B (hopMme:

<ximacc> pobj(<mporeccop>(‘“namemachine”))

I)proc _t;

2)class t;

3)public;

4)global,

S)node t.

9 B napamnensHom CC++ BBeieH pa3ziell CHHXPOHU3UPYIONIMX TEPEMEHHBIX Jro0oro Tuma. Kakas ctpoka oOBsBIsSeT
CHHXPOHM3UPYIOLIEH MEepeMEeHHOH yka3aTelnb? 1)sync *int k;
2) sync int *k;

3) int sync k;

4)int *sync k;

5)sync int k;

10 Kakoro tumna fgomkHa 0bITh QyHKIIMS B mapamuieabHoM CC++, 94T00bI MPOIIECC €€ BBIMOJHEHUS HE MOT ObITh MPEPBAHHBIM
JI0 OKOHYaHHs HAa4aToro Iporecca’?

1)synk;

2)MPI_...;

3)atomic;

4)void;

5)CCvoid.

11 OyHKIMH, KOTOPBIC TO3BOJISIOT MEPEAaBaTh MPOU3BOJIBHBIC CTPYKTYPBI JaHHBIX MEXKIY IPOILECCOPHBIMH OOBEKTaMH,
UMEIOT THIT

1)synk;

2)MPI_...;

3)atomic;

4)void;

5)CCvoid.

12 OyHKIMS Tepeiavyd JaHHBIX, IPEACTaBICHHAS B BHIC:
CCVoid& operator<<(CCVoid&, const TYPE& obj_in);

HepeMeInaeT JaHHbele (U3/K) 00beKT(a/y) ¢ UMEHEM

1)obj_any;

2)obj_in;

3)obj_inout;

4)obj_MPI;

5)obj_out.

13 OyHKIMS Tepeiadyn JaHHBIX, TPEACTaBICHHAS B BHIE:
CCVoid& operator>>(CCVoid&, const TYPE& obj_out);
nepeMenaer AanHble (M3/K) o0bekT(a'y) ¢ UMeHeM

1)obj_any;

2)obj_in;

3)obj_inout;

4)obj_ MPI;

5)obj_out.

14 JIro6bomy mporieccy mapanieIbHOR POrpaMMBl alpHOPU NPEIOCTaBICHa BOSMOXHOCTE OOMEHUBATHCS JAaHHBIMU depe3
r100aNbHBIA CUCTEMHBIH KaHall CBSI3U

1)MPI_Intracomm(...);

2)MPI_Intercomm(...);

3)MPI_COMM_WORLD;

4)MPI_GROUP_WORLD;

5)MPI_Comm_ free(...).

15 B cpene MPI s oOMeHa TaHHBIME BHYTPH OJHOM TPYNIIBI IapaUICIbHBIX MIPOIECCOB UCIIONB3YIOT KaHAJ CBS3H,
KOTOPBIil Ha3bIBAIOT -KOMMYHHUKATOp




1)UnTep;

2)Htpa;

3)Cucrem;

4)JIokamn;

S5)'nobGan.

16 B cpene MPI st nByxTodeyHOro 0oOMEHa HaHHBIMU MEXKIY JIBYMs I'PYIIIAMH MapaUICIbHBIX IIPOIECCOB HCIONB3YIOT

KaHaJl CBA3M, KOTOPHII HA3BIBAIOT -KOMMYHHKaTOp

1)UnTep;

2)Htpa;

3)Cucrem;

4)JIokam;

S5)'nobGan.

17 B cpeae MPI rnobanbHbIE KOMMYHHKATOp, TpeacTaBieHHbIH koHcTaHToit MPI COMM_WORLD, sBnsercs
KOMMYHHKATOPOM

1)UnTep;

2)Htpa;

3)Cucrem;

4)JIoxan;

S)'nobGan.

18 B MPI koMMyHHKaTOpBI (KaHAJIBI CBSI3H) SIBISIFOTCS MIMCHOBaHHBIMU OOBEKTAMH, IMEHA KOTOPBIX MOXKHO IIepeaBaTh B

Ka4yecTBE __ MPOIETypHI

l)unentudukatopa;

2)3Ha4CHUS;

3)ykazarens;

4)umeHn;

5)napamerpa.

19 B MPI rpynmnoii Ha3pIBalOT yrnopsgoueHHOE MHOXKECTBO __ TIPOIIECCOB.

1)uHIEKCOB,

2)paHros;

3)3HaueHui;

4)rpyn;

5)uneHTH(UKATOPOB.

20 B MPI umeercst cnienuaibHas NpeAoNpeaeieHHas mycTas rpymmna

1)MPI_GROUP _EMPTY;

2)MPI_Intercomm(...);

3)MPI_COMM_WORLD;

4)MPI_GROUP_WORLD;

5)MPI_Comm_ free(...).

21 B MPI nan rpynnamu BBIIOIHSAIOTCS CIEIYIOLIME ONEPALUU:

1)unBepcus;

2)pa3HOCTb;

3)yMHOXCEHHE;

4)nepecedeHue;

5)o0bearHeHUE.

22 I'pymma mpormeccoB, comepikamiasi IPoIecc, KOTOPBI HHAIIMAPYET OIEpaIliio HHTEpOOMEHA, HAa3bIBaeTCsl  TPYITIOM.

1)moxanbpHOM;

2)HavyaJIbHOM;

3)ynanéHHoi;

4)KOHEYHOM;

5)6a30Boid.

23 I'pymma mporeccoB, coaepiKaiias IpoLecc, KOTOPBI B OMEpallii HHTEPOOMEHa SBISICTCS aipecaToM, Ha3bIBaeTCs

TPYIION.

1)noxanpHOM; 2)Ha4anbHON;

3)ynaneHHoi;

4)KOHEYHOI;

5)6a30Boi.

24 JocTyn K rpymmne IpoLeccoB BBIIOIHIETCS MOAIPOrpaMMOi

MPI_Comm_group(<1 mapameTp >,<2 napamerp >),

B CITHCKE TTapaMeTpOB KOTOPOH CIeayroT uMmena: (_ , ).

1)rpymnmsr;

2)poueaypsl;

3)KOMMYHHKATODA;

4)pyHKIHN;

S5)tera.

25 Co3znanre HOBOM Tpymiibl (¥*newg) u3 MepBbIX () MPOIECCOB MaccHBa mpoieccoB (¥*mp) crapoii rpymmsi(oldg),

BemoHsseT MPI_Group incl( , , , ). Ykaxue mopsiok mapaMeTpoB.

1)*newg;

2)n;




3)*mp;

4)oldg.

26 Co3pmaTh HOBYIO Ipyniy (*newg), HCKIIIOUMB ITepBEIe (n) MPOIECCOB U3 MaccuBa (*mp) crapoit rpymmsi(oldg), MoxHO,
BeimosiHuB MPI_Group_excl( , , , ). [Topsiaok mapamerpos?
1)*newg;

2)n;

3)*mp;

4)oldg.

27 Kakyro omepanuio ¢ rpynmamMy BBIIOTHHT MOJIPOrpaMma
MPI_Group_compare(groupl, group2, *result) ?

1)xoMMmyTammio;

2)KOHKaTEHAIHIO;

3)cpaBHeHuUE,

4)o0beIuHEeHHE;

5)BBIYUTAHUE.

28 Kakyro omepanuio ¢ rpynmaMy BBIIOTHHT MOJIPOrpaMma
MPI_Group_difference(groupl, group2, *newgr) ?

1)pa3zHOCTS;

2)KOHKaTEHAITHIO;

3)cpaBHeHuUE,

4)o0benuHEeHHE;

5)mepeceueHue.

29 Kakyro omepanuio ¢ rpynmamMy BBIIOTHHT MOAIPOrpaMma
MPI_Group_intersection(groupl, group2, *newgr) ?

1)pa3zHOCTS;

2)KOHKaTEHAIHIO;

3)cpaBHeHuUE,

4)o0beIuHeHHE;

5)mepeceucHue.

30 Kakyro omepanuio ¢ rpynmaMy BBIIOTHHT MOJIPOrpaMma
MPI_Group_union(groupl, group2, *newgr) ?

1)pa3zHOCTS;

2)KOHKaTEHAIHIO;

3)cpaBHeHuUE,

4)o0beIuHEeHHE;

5)mepeceueHue.

31 Kakoe c0B0 HEOOXOIMMO BCTABUTh B UMsI HOAIIPOrPAMMEI
MPI_Group_<?>(group, *variout),

9TOOBI OHAa COOOIIIIIA KOJIMYECTBO MPOIECCOB B TPYIIIE.
1)dimension;

2)rank;

3)size;

4)rang;

5)suffix.

32 Kakoe c10B0 HE0OXOIMMO BCTABUTH B UM OAIIPOTPaMMEL
MPI_Group_<?>(group, *variout),

9T00BI OHA COOOIIMIA PaHT Mpollecca B TpyMIIe.

1)dimension;

2)rank;

3)size;

4)rang;

5)suffix.

33 Hwmena rpynm mporeccoB npu uX OOBSIBICHUN JOJKHBI UMETh THIT
1)MPI_Group;

2)MPI_Comm;

3)MPI_Status;

4)MPI_Init;

5) MPI_Finalize.

34 VMeHa KOMMYHHKATOPOB MPH MX OOBSIBICHHU JOJKHBI HMETh THII
1)MPI_Group;

2)MPI_Comm;

3)MPI_Status;

4)MPI_Init;

5) MPI Finalize.

35 B MPI umeHa nepeMeHHBIX, B KOTOPBIX COXpaHAETCs WHPOpPMALUS O COCTOSIHUM BBIIOJIHEHHOW IMOIIpOrpaMM OOMeHa,
JIOJDKHBI UMETb THII

1)MPI_Group;

2)MPI_Comm;




3)MPI_Status;

4)MPI_Init;

5) MPI Finalize.

36 B kakoil mocae10BaTEIbHOCTH U KAKUE N1apaMEeTPbl HY’)KHO Pa3MECTUTh B CIMCKE IapaMeTpOB IOANIPOrpaMMBbL
MPI_Comm_dup(...) .

1)*rank;

2)tag;

3)*newcomm,;

4)group;

5)oldcomm.

37 Jlis co3maHns KOMMYHHKATOpa B CIMCKe ImapaMeTpoB momamporpaMmmel MPI Comm create(...) Hamo pa3MecTHThb
CIIeyIOIIUE DIEMEHTB: _ , ...

1)*rank;

2)tag;

3)*newcomm,;

4)group;

5)oldcomm.

38 W HTEpKOMMYHHUKATOp CO34a€TCsA NOAIPOrpaMMOn

MPI_Intercomm_create(comml, leaderl, comm?2, leader2, tag, *comm3). Uro umenyer napamerp comm]1?
1 )oKaJIbHBIN KaHa;

2)co3maHHbIA KaHAT;

3)paBHOIpaBHBIN KaHAI;

4)aKTUBHBIN KaHa,

5)maccuBHBII KaHAT .

39 W HTEpKOMMYHHUKATOp CO34a€TCsA NOAIPOrpaMMOn

MPI_Intercomm_create(comml, leaderl, comm?2, leader2, tag, *comm3). Uro umenyet napamerp comm2?
1 )noKaJIbHBIN KaHa;

2)co3maHHbIA KaHAT;

3)paBHOIpaBHBIN KaHAI;

4)aKTUBHBIN KaHa,

5)maccuBHBII KaHAT .

40 W HTEpKOMMYHHUKATOp CO34a€TCsA NOAIPOrpaMMOn

MPI_Intercomm_create(comml, leaderl, comm?2, leader2, tag, *comm3). Uro umenyet napamerp comm3?
1 )oKaJIbHBIN KaHa;

2)co3maHHbIA KaHAT;

3)paBHOIpaBHBIN KaHAI;

4)aKTUBHBIN KaHAa,

5)maccuBHBII KaHAT .

5.4. IlepeyeHb BH/10B OLICHOYHBIX CPEACTB

3amanns co cB0OOHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpearonaraer cocTaBieHIE pa3BEpPHYTOTO OTBETAa Ha TEOPETHUECKUH
BOIIpoC. 3aiaHue ¢ BBIOOPOM ofHOTO BapuaHTa oTBeTa (OB, B 3amaHNM aHHOTO THIIA MPEIaraeTcss HECKOIBKO BapUaHTOB OTBETA,
Cpeau KOTOPBIX OJMH BEpHBINA. 3a1anus co cBOO0IHO KOoHCTpyupyeMbiM oTBeToM (CKO) npeamnonaraet coctaBieHHe pa3BepHYTOro
OTBETa, BKIIOYAIOIIETO MTOJTHOE PEIICHUE 3a/1auH C HOSICHEHUSMH.

6. YHEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MOAYJISA)

6.1. Pexomenyemasi iurepaTypa

6.1.1. OcHOoBHas JIMTEPATYpPa

ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI1.1 |I'puropses A.A., MeToabl 1 aTOPUTMBI 00PabOTKH JaHHBIX: Mocksa: OOO "Hay4yHO-U31aTEIbCKUHA HEHTP
Hcaes E.A. VYyeOHoe mocobue HNH®PA-M", 2021, URL:
http://znanium.com/catalog/document?
id=361208
JI1.2 | Xopes II. b. OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: U3narensctBo "®OPYM", 2021,
MporpaMMHUpOBaHKE ¢ MpuMepaMu Ha C#: URL: http://znanium.com/catalog/document?
YuebHoe mocobue 1d=365883
JI1.3 | Mumenko B.K,, BrIcOKONPOU3BOAUTENBHBIE BBIYMCIUTENBHBIE HoBocubupck: HoBocubupckmit
Mumienxo I1.B. cUCTeMBl: YuebHoe mocobue rOCyJJapCTBEHHBIN TEXHUUYECKUN YHUBEPCUTET
(HI'TY), 2020, URL:
https://znanium.com/catalog/document?
1d=397297

6.1.2. lonojHUTeIbHAS JTUTEPATYypa

ABTOpBI, COCTaBUTENIU 3ariaBue | W3narenscTBO, TOI




ABTOpBI, COCTaBUTEH 3arnaBue W3naTenbcTBO, rox

2.1

Kopnees B.11., IIporpammupoBanue rpaduku Ha C++. Teopus u | Mocksa: M3narensckuit JJom "®@OPYM", 2019,
Tarapuna JL.T. mpuMephl: YueOHoe mocooue URL: http://znanium.com/catalog/document?
1d=339383

2.2

I'ypuxos C. P. BBenenne B mporpammupoBanue Ha si3pike Visual | Mocksa: Mznarenscteo "O@OPYM", 2020,
C#: YuebHoe mocobue URL: https://znanium.com/catalog/document?
1d=359377

J12.3

Bapckuii A.b. [TnanupoBaHre BUPTYaIbHBIX BHIYUCIICHUN: Mocksa: Uznatensckuii JJom "@OPYM", 2018,
VYdebHoe mocodne URL: https://znanium.com/catalog/document?
1d=370211

J12.4

Konpaes B.I1., UYucneHHble METObI U IPOrPaMMUPOBAHHE: Mocksa: U3narensckuit lom "®OPYM", 2022,
Tarapuna JL.T. VY4yebHoe mocobue URL: http://znanium.com/catalog/document?
1d=379465

6.2. DJIeKTpOHHBIE y4eOHbIe U3JaHNUs H 3JIeKTPOHHbIe 00pa3oBaTe/IbHbIE Pecypehl

Ol

1. UnTepueT yHuBepcuteT HHGopMarmoHHbIX TexHomornii UHTYUT [DnexkrporHSI pecypc].. - Pexum moctyma:
https://www.intuit.ru/studies/courses

32

5. DnexTpoHHas O6nbIMoTeYHas cucTeMa Znanium [DIeKTpOHHBIH pecypc]. - Pexxum moctyma: http://znanium.com/

93

6.OnexTpoHHas oubnnoteuynas cucrema Ibooks [InekTpoHHbIi pecypc]. - Pexum moctyna: http://www.ibooks.ru

24

7. OnexrponHas oubnmoreunas cuctema BOOK.ru [DnektponHslii pecype]. - Pexxum mocryma: http://www.book.ru

95

8. Dnextponnbie pecypcbl Akagemun UMCHUT [DnekTpoHHBIH pecypce]. - Pexum goctyma: http:/eios.imsit.ru/

96

9. Web-pecype «Odunmanshbrii caiit Akagemun UMCUT [DnektponHslit pecypc]. - Pexxum moctymna: http://imsit.ru

6.3.1. JInuen3noHHoe 1 cBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe odecneveHne, B TOM YHcIe 0Te4ecCTBEHHOT0
NMPOM3BOJACTBA

6.3.1.1

MS Visual Studio Community Edition Cpena pa3zpabotku Microsoft Visual Studio 2022 TIporpammHoe obecrieueHue mo
munenszun GNU GPL

6.3.1.2

MS Visio Pro 2016 HaterpupoBanHas cpeana pazpadotku Microsoft Visio npodeccuonansusiii 2016 Iloxmucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021

6.3.13

Sunexc bpayzep Bbpaysep Annexc bpaysep JluneHsnoHHoe cornaiieHre Ha MCIOJIb30BaHKUE porpaMM SHnekc bpaysep
https://yandex.ru/legal/browser_agreement/

6.3.1.4

Mozilla Firefox Bpayzep Mozilla Firefox IIporpammuoe obecnieuenne mo mumensnun GNU GPL

6.3.1.5

LibreOffice OdwucHsrit maket LibreOffice IIporpammuoe obecnieuenue o ymnen3un GNU GPL

6.3.1.6

Notepad++. TekroBblit penaktop Notepad++. IIporpammuoe obecniedenune o muriensnd GNU GPL

6.3.2. Tlepeuens npodeccHOHAIBHBIX 023 JaHHBIX U HH()POPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

Konekc — IIpodeccnonanbhblie cripaBouHble cucTeMbl  https://kodeks.ru

6.3.2.2

POCCTAHIAPT denepanbHoe areHTCTBO 110 TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTHH
https://www.gost.ru/portal/gost/

6.3.2.3

HCO MesxmyHapomHast OpraHH3aIis 10 CTaHAapTH3anuy https://www.iso.org/ru/home.html

7. MTO (o6opyroBaHue U TEXHHYECKHE CPEACTBA 00y4eHUs1)

Ayn

HanmeHnoBanne T10 OcHarnieHne

208

Jlaboparopus Windows 10 Pro RUS 19 nocamouHbIX MeCT, paboyuee MECTO MPENOaaBaTeNs,
"WnatennexryansH | 7-Zip 10 xommerotepos H97-PLU/INTEL i5-4460/DDR3-1333-
bl€ CUCTEMBI U Supexc bpayzep 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
texunosorun" (Rese | Mozilla Firefox PCle GBE

arch Laboratory of | LibreOffice 9 xommeroTepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
Intelligent Systems | LibreCAD 2666-16I'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
and Technologies). |Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE

ITomerenue s Notepad-++. 1 xommbroTep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-
MIPOBEICHUS 1C:IIpennpusitue 8. Komruiekr 8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
3aHATHH Kaspersky Endpoint Security HD-5700 Realtek PCIe GBE

JICKITAOHHOTO MS Access 2016 10 monutopos Philips 274E5QSB 27~

THUIA, MS Project Pro 2016 1 monuTop Samsung SyncMaster E1720

CEMHHAPCKOI0 MS SQL Server 2019 11 KOMIUIEKTOB KJIaBUATypa+Mbllllb

TUMA, KyPCOBBIX MS SQL Server Management 1 mpuntep HP LaserJet 1018

paboT (KypCcoBBIX Studio 18.8 1 xommyTarop Heynpasisiembiid TL-SG1024D

TIPOEKTOB), MS Visio Pro 2016 MesxnucnumrHapHas tadoparopras cranius NI ELVIS 11 n
IPYNIOBBIX U MS Visual Studio Community IO Circuit Design Suit

uHAuBUAYadbHBIX | Edition Jlaboparopusi cxeMOTeXHUKH (HEOOXOAUMO HaTn4ue Jao.
KOHCYJIbTaLUH, Blender cranuuu ELVIS) IIpakTiukym 1o nnpoBEIM dIIeMeHTaM
TEKYILEro Gimp BEIUHCIUTETIBHON 1 HH()OPMAIMOHHO-U3MEPHUTEITHHON
KOHTPOJIS U Maxima TEeXHUKH (HEOOXOIMMO Haluue 1ab0paTOpHON CTaHIIUH




IIPOMEKYTOUHOM Oracle VM VirtualBox ELVIS) JIaGoparopust IpoeKTUpOBaHUEe IU(YPOBBIX YCTPOUCTB
aTTecTaluy, StarUML V1 u niporpammupoBanust [TJIMC (HeoOxomumo Hannuue
camocrositensHoi | PostgreSQL naboparopnoii craniu ELVIS) KommiekT akceccyapoB NI
paboTHL. IntelliJ IDEA myRIO Starter Accessory Kit (onroransro) Kommexr
PyCharm Community Edition akceccyapoB NI myRIO Mechatronics Accessory Kit
Eclips Kommekt akceccyapoB NI myRIO Embedded Systems
Adobe Reader DC Accessory Kit JIabopaTopust mporpaMMHApPOBAHII
Diptrace BCTpanBaeMbIX cucTeM JIOKaIbHBIC BEIYUCIUTEIBHBIC CETH
Embarcadero RAD Studio XE8 (HeoOxoaMMO Hanu4Ke TabopatopHoi ctannun ELVIS)
Arduino Software (IDE) [IpombmuieHHBIe HHTEPHEHCH M TPOTOKOIIBI (TTPOTrpaMMHAs
NetBeans IDE Bepcust) Axagemuueckas jurensus NI LabVIEW na
ZEAL HEOrpaHUYEHHOE KOJI-BO pabouux MecT B mpeenax Kadeapsl.
Klite Mega Codec Pack Arduino Robot.
MS Office Standart 2007
NI LabVIEW Full
125 KomnerorepHas Windows 10 Pro RUS 17 nocamgouHbIX MecT, pabodee MeCTO IperoaaBaTes
nabopaTopus 7-Zip 17 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
Jlabopatopust SAunexc Bpaysep -2133-8T'6/TOSHIBA HDWD105/Intel HD-510/Atheros
3JIEKTPOHHOT'O Mozilla Firefox AR9287 Wireless
nokymentoobopot | LibreOffice 17 monutopoB Samsung SyncMaster 920N
a LibreCAD 17 KOMIIJIEKTOB KJIaBUATypa+MblIIlb
[Homemenue nns Inkscape 1 kommytaTop Heynpasisiemblit DES-1024G
MIPOBEACHUS Notepad++.
3aHATUH 1C:Ilpennpustue 8. Komruiekr
JIEKIINOHHOTO Kaspersky Endpoint Security
THIIA, MS Access 2016
CEMHHAPCKOTo MS Project Pro 2016
THTIA, KyPCOBBIX MS SQL Server 2019
pabot (kypcoBeix | MS SQL Server Management
MPOEKTOB), Studio 18.8
TPYIIOBBIX H MS Visio Pro 2016
nHauBAAYanbHEIX | MS Visual Studio Community
KOHCYJbTaLUH, Edition
TEKYILETO Blender
KOHTPOJISL U Gimp
MIPOMEXYTOUHOMH Maxima
aTTecTaluu, Oracle VM VirtualBox
camoctosTenbHoil | StarUML V1
paboTHI. PostgreSQL
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
SMath Studio
Klite Mega Codec Pack
123 [Tomemenue nmns Windows 10 Pro RUS 19 nocamouHBIX MecT, pabodee MeCTO TPEIOAaBaTeIs
MIPOBEIEHUS 7-Zip 19 xommbroTepoB H110M-S2-C/INTEL Pentium G4400/DDR4
3aHATHHA Sunnexc bpaysep -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JICKIIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIA, LibreOffice 19 monuropoB LG Flatron 1718s
CEMHHAPCKOI0 LibreCAD 19 KOMIIEKTOB KJIaBHATypa+MbIIIb
THIIA, KyPCOBBIX Inkscape 1 meynpasnsemsiii kommytarop TP-LINK TL-SG1024D
pabot (kypcoBbix | Notepad++.

MIPOEKTOB),
TPYIIIOBBIX U
WHMBUAYaIbHbIX
KOHCYJbTaLNH,
TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTecTanuy,
CaMOCTOSITENIbHOU
paboTHI.

1C:IIpennpustue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community
Edition




Blender

Gimp

Maxima

Oracle VM VirtualBox
PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

124

Knacrepnas
nabopatopust
CepBepHbI LIEHTP
CnenuansHoe
MOMEIICHUE IS
XpaHCHHS U
npodurakTHYecKor
0 00CITy>KHBaHHS
yueOHOTo
o0opynoBaHUs

7-Zip

Mozilla Firefox

PostgreSQL

Java 8

Kaspersky Endpoint Security 11
Windows Server 2003 R2 Standart
Open SuSe Linux

MySql Server Community
Windows Server 2016 Standard
CepBep aIMHHUCTPUPOBAHHS
Kaspersky Security Center
YMKK «TenekoMMyHUKaLIUU U
CETH»

YMKK «KommyTtaTops!
JIOKAJIbHBIX CeTeiD)

YMKK «DnekTpoTeXHuKa 1
AIIEKTPOHHUKA»

YMKK «HpopmannoHHbIe
CHCTEMBI B 9KOHOMHUKE

YMKK «KopniopatusHbie
MH(POPMAIIMOHHBIE CHCTEMBI»
YMKK "MonenupoBanue
JTAHHBIX)

YMKK "O6BexTHO-
OpUEHTHUPOBAHHBIC TEXHOJIOTHI)
YMKK «MH}popmMannoHHbIE
TEXHOJIOTHI

YMKK «Ynpasnenne 6azaMu
JTAHHBIX)

YMKK «CereBbie
HH(POPMAMOHHBIE TEXHOJIOT U
YMKK «Teopetnueckne OCHOBBI
HH()OPMATUKID

YMKK "OcHOBBI alNropuTMHU3aIuN
Y TIPOTPaMMHPOBAHUS

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
OunnoH 11 “Kpeno-auanor”
Cucrema yTnaBlIeHUs
XpaHUJIMILIEM JOKyMeHTOB “Kpemo
-nuasnor’

Hentp ynpasaenus 10 Kpeno
MS SQL Server 2016

Apache HTTP Server

Crolika cepBepHas

VYnpasmstromuii y3en kinacrepa [SO0PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\WD5001ABYS 1 mr.

Pabounit y3en kimactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-
667-8192Mb\WD800JD\ - 16 mr

Cepgepnsiii y3en Spectrus [S00PX-S5380\ Xeon E5345\ DDR-
2-667-8192Mb

Cepsepusrit y3en DEXUS IT IS00PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\

Kommytatop DLink

Kommyratop DLink

Cepaepnblit y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 it

CeteBoe xpaHmHnie JaHHBIX Synology DS-418 1 mr.
Monutop Acer V193 1 mrt.

[Mka¢ 2-x ABEpHBII apXUBHBIN METaII. - 21T

Crumt cuctema AirWell 1 .

Crnur-cucrema Lessar 1 mt.

Cucrema xonTpons gocrynma CKAT 1200 U7 1 wr

114a

JlabopaTopust
«KomnbrotepHsle
CeTu U
TENEKOMMYHHUKALN

Windows 10 Pro RUS
7-Zip

Snpexc bpayzep
Mozilla Firefox

16 mocamouHBIX MecT, pabodee MEeCTO MperoaaBaTeIs

16 xommeiotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
945/ DDR3-1333-4I'6/SSD Flexis

120Gb/WD5000A AKX/Radeon HD-5800/Realtek PCle GBE




w». [lomemenue
JUTSL IPOBEICHUS
3aHATHN
JEKIIMOHHOTO
TUIA,
CEMHHAPCKOIo
TUTIA, KyPCOBBIX
paboT (KypCOBBIX
MIPOEKTOR),
TPYIIOBBIX U
WHIMBUAYaIbHBIX
KOHCYJbTalUH,
TEKYILEro
KOHTPOJISI U
IIPOMEKYTOUHOM
aTTecTaluH,
CaMOCTOSITENTbHOU
pabotel. Kabuner
UHPOPMATHKH.

LibreOffice

LibreCAD

Inkscape

Notepad++.

1C:IIpeanpusitue 8. Kommaekt
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS Visio Pro 2016

MS Visual Studio Community
Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

MS Office Standart 2010
Ramus Educational
Micro-Cap Evaluation

16 monutopoB AOC e2243Fw 21,5”

16 KOMIUIEKTOB KJlaBUATYypa+MBbIIIIb

1 KommyTtaTop LincSys SR224G

1 Ipoextop ViewSonic PJD5232

1 IIpoekumonHbIi 9kpan Luma

1 IlIxad TenexkoOMMyHHUKAIIMOHHBIH

1 UBIT SMART UPS 2000

3 Kommytatop Cisco Catalist 2960

1 Konrnentpatop AlterPath 16 port

4 Mapmpytuzatop Cisco-2800

2 Mapmpytuzatop Cisco-2811

6 Monyns 2-port

2 ITanesnb KOMMyTallMOHHAS

12 HIayp V.35 Cable

Buras mapa, Kornektop RJ-45

2 WUHCcTpyMeHT [uist 3a4rcTky kadesst UTP

1 Ipotsoxka kadenpHast, d=3,5 MM 10 M

1 Tecrep METEOH 40060/11IT.

5 UHCTpyMeHT i 00KrMa BUTOW Taphl

5 Tecrep KabeTbHBIH

3 NHCcTpyMeHT A1 3aenku Kabens BuTas mapa tin Krone ¢
KPIOUKaMHU

3 P tenedon GrandStream GXP1610

2 Kommurekt mist Montaxka CKC (maru-nanens 1U kat.5e UTP
24 nopta-1 mr., ”HCTPYMEHT OOKUMHOH Jutst RJ-45 1 mt.,
WHCTPYMEHT JUI 3a4MCTKU Kabens | mT., HHCTPYMEHT IS
paznenku koHTakTos - 1 mt., LAN Ttecrep 1 mrt.)

2 Poyrep Wi-Fi poyrep Keenetic

1 Cepeep GA-870A-USB3/AMD-Phenom(tm)-11-X4-945/
DDR3-1333-41'6/SSD Flexis 120Gb/WD5000A AKX/Radeon
HD-5800/Realtek PCle GBE

115 [Tomemenue nns Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovee MEeCTO TPENoIaBaTelIs
[IPOBEICHUS 7-Zip 20 xommeiotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
3aHATHIHA Sunekc Bpaysep 945/DDR3-1333-41'6/ SSD Flexis
JICKITHOHHOTO Mozilla Firefox 120Gb/WD5000A AK/Radeon HD-5800/Atheros AR9287
THIIA, LibreOffice Wireless
CEMHHAPCKOI0 LibreCAD 19 monutopoB AOC e2243Fw 21,5”

THUTIA, KyPCOBBIX Inkscape 1 monuTop Acer V226HQL 21,5”
pa6ot (kypcoBbix | Notepad++. 2() KOMITJICKTOB KJIaBUATypa+MBbIIIlb
MIPOEKTOB), 1C:IIpeanpusitue 8. Kommuekr 1 6ecripoBoHast Touka nocrymna TP-Link TL-WAS0IND
TPYIIIOBBIX H Kaspersky Endpoint Security
uHAMBUAYyaNbHEIX | MS Access 2016
KOHCYJIbTaIUH, MS Project Pro 2016
TEKYLIEro MS SQL Server 2019
KOHTPOJISA U MS SQL Server Management
TIPOMEXXYTOUHOH Studio 18.8
aTTecTaluy, MS Visio Pro 2016
camocrosTenpHol | MS Visual Studio Community
paboTHL. Edition
Visual Studio Code
Blender
Gimp
Maxima
Oracle VM VirtualBox
StarUML V1
PostgreSQL
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack

121 Kowmnerorepnas Windows 10 Pro RUS 17 mocamouHBIX MecT, pabouee MECTO MperoaaBaTers
nabopatopust 7-Zip 17 xommnerotepoB PSH67/INTEL 15-2300/DDR3-1333-
[Momuron SAnnexc Bpaysep 41°6/SSD Flexis 120Gb/ WD5000AAKX/Radeon HD




aJIMUHUCTPUPOBAH
HSI CETEBBIX CHCTEM
JlabopaTopust
TEXHOJIOT UM
MIPOrpaMMHUPOBAHU
i

ITomemenne nis
[IPOBEJICHUS
3aHSATUMN
JICKIIHOHHOT'O
THIIA,
CEMHHAPCKOT0
THTA, KyPCOBBIX
paboT (KypcoBBIX

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.

1C:IIpennpusitue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community

6700/Realtek PCle GBE

17 monuropoB AOC e2243Fw 21,5”

17 KOMIIJIEKTOB KJIaBUATypa+MblIIlb

1 xommyTtaTop Heynpasnsemslit DES-1024D

MIPOEKTOB), Edition
TPYIIOBBIX U Visual Studio Code
WHAUBUAYaIbHEIX | Blender
KOHCYJIbTaLUH, Gimp
TEKYIIEro Maxima
KOHTPOJISI U Oracle VM VirtualBox
MIPOMEXYTOUHOMH StarUML V1
aTTecTalu, PostgreSQL
camocrositespHOr | IntelliJ IDEA
paboTHL. PyCharm Community Edition
Eclips
Adobe Reader DC
SMath Studio
I10 JIMHKO v8.2 nemo-Bepcus
Klite Mega Codec Pack
120 Jla6opatopusi«IIpo | Windows 10 Pro RUS 20 mocaouHBIX MeCT, pabodee MeCTO IperoAaBaTes
rpaMMHast 7-Zip 20 xommeiotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
UH)XEHEpUs U Snnexc bpaysep 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
pa3paboTka Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
MPOrPaMMHOTO LibreOffice 40 monuTopoB Samsung S24R350FHI 23.8"
obecrieueHusI. LibreCAD 20 UBII CyberPower UT650EG
[Momuron kubep- Inkscape 2() KOMIUIEKTOB KJIaBUATypa+MbIIlIb
CIIOPT». Notepad++. 20 rapautyp Defenfer G-320
[Tomemenue mmst 1C:Ilpennpustue 8. Komruiekr 1 meynpasnsemsiit kommytatop TP-LINK TL-SG1024D
MIPOBEICHUS Kaspersky Endpoint Security 1 UntepaktuBHas nanens EliteBoard LR-75UT40i7
3aHSATHIA MS Access 2016
JIEKIIMOHHOI'O MS Project Pro 2016
THIIA, MS SQL Server 2019
CEMUHApPCKOT0 MS SQL Server Management

TUTA, KyPCOBBIX
padoT (KypCcoBBIX
IIPOEKTOB),
TPYIIIOBBIX U
WHIMBUAYaIbHBIX
KOHCYJbTAlINH,
TEKYIIEeTo
KOHTPOJIS U
MPOMEKYTOUHOU
aTTeCTaIUH,
CaMOCTOSITESIbHOU
pabotsl. Kabuner
HH)OPMATHKH,
TEXHOJIOTHH U
METOIOB
IPOrpaMMUPOBaHU
S,

Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community
Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

Intelli] IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

NetBeans IDE

ZEAL

SMath Studio

Klite Mega Codec Pack
10-Strike File search pro
VYMKK "O06bekTHO-
OPHEHTUPOBAHHBIC TEXHOJIOT U
YMKK "OcHOBBI aNropuTMHU3aIuu
U TIPOrPaMMHPOBAHUS




119 KomnerorepHas Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MeCTO MperoAaBaTes
nabopaTopus, 7-Zip 20 xommerotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
Jlabopatopus Sunexc Bpaysep -2133-4I'6/TOSHIBA HDWD105/Intel HD-510/Atheros
TEXHOJIOT MU Mozilla Firefox AR9287 Wireless
pa3paboTku 6a3 LibreOffice 20 MOHUTOPOB
JTaHHBIX LibreCAD 20 KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb
Jlaboparopust Inkscape 1 6ecripoBoHast Touka mocryma TP-Link TL-WAS01IND
CHUCTEMHOI'0 U Notepad++.

MIPUKIIATHOTO 1C:Ilpennpustue 8. Komruiekr
nporpammupoBann | Kaspersky Endpoint Security
s, MS Access 2016
JlaGopatopus MS Project Pro 2016
yIpaBJICHUs MS SQL Server 2019
IIPOEKTHOHI MS SQL Server Management
NEATENBLHOCTRIO Studio 18.8
ITomemenune nis MS Visio Pro 2016
TIPOBEICHUS MS Visual Studio Community
3aHATUN Edition
JIEKIIMOHHOT'O Visual Studio Code
THIIA, Blender
CEMHHAPCKOI0 Gimp
THUIIA, KyPCOBBIX Maxima
pabot (kypcoBbix | Oracle VM VirtualBox
IIPOEKTOB), StarUML V1
IPYNIOBBIX U PostgreSQL
WHIMBUAYaIbHBIX IntelliJ IDEA
KOHCYJIbTAITUH, PyCharm Community Edition
TEKYIIEro Eclips
KOHTPOJIS U Adobe Reader DC
MIPOMEKYTOUHOM Embarcadero RAD Studio XE8
aTTecTaluH, Arduino Software (IDE)
camocrositensHo | NetBeans IDE
paboTst ZEAL

ARIS Express

AnyLogic

Klite Mega Codec Pack

MS Office Standart 2007

gvSIG Desktop

118 Kadenpa 7-Zip Cucremnsriit 6mox H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BbuncnuTeabHOi | LibreOffice MoHuTop
TEXHUKHU. Kaspersky Endpoint Security IIpunrtep HP LaserJet 1018
CriennansHOE Adobe Reader DC M®V Brother DCP-L2540DNR
MOMEIICHUE IS Klite Mega Codec Pack
XpaHeHUus 1 Java 8
npodumaktryeckor | PDF24 Creator
0 00CITy>KHBaHHS Etxt Antiplagiat
yueOHOro Microsoft Windows 10 PRO x64
obopynoBaHus DSP OEM

MS Office Professional Plus 2007

114 Jlabopatopust LibreOffice 20 mocaI0uHBIX MECT, pabodee MECTO MPENoIaBaTes,
«I'paduueckuit Inkscape 15 mono6soxoB Apple IMac 21,1/Apple M1/RAM 81'6/Apple
nmu3aiid u au3aiid - | MS Visual Studio Community SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
cpenpbl. Edition Extreme
JlabopaTopust Blender 5 moHO610KOB Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
Apple» Gimp SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
[Tomemenue nms IntelliJ IDEA Extreme
IIPOBECHUS PyCharm Community Edition 1 ceteBoii HeynpaBisseMmsblit koMmyTtatop DES-1024G
3aHATHHA Eclips 1 NnrepaktuBHas nanens EliteBoard LR-75UT4017
JICKITAOHHOTO Adobe Reader DC 1 HoytOyxk 15.6 HP 15-ral05ur
THUIA, MAC OS Big Sure 1 M®VY Brother DCP-1612WR
CEMHHAPCKOI0 JetBrains PyCharm Community 1 HP Color LaserJet CP5225
THTIA, KyPCOBBIX JetBrains DataGrip

paboT (KypcoBBIX
MIPOEKTOB),
TPYIIOBBIX U
WHIVBHIYaJIbHBIX




KOHCYJbTalUH,

TEKYILETo
KOHTPOJISI 1
IIPOMEKYTOUHOM
aTTeCcTaluH,

CaMOCTOSATENBHOM
paboTEL.

113 Jla6opatopusi«ABT | Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MeCTO MperoaaBaTes
oMaTu3upoBaHHOE | 7-Zip 20 xommnsrotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
MPOCKTHPOBAHHE SAunnexc Bpaysep 8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-
MHuKporponeccopH | Mozilla Firefox 4600/DWL-G520 Wireles
BIX CHCTEM. LibreOffice 20 monuTopoB Acer VI93W-19”

ITomerenue aisa LibreCAD 20 KOMILJIEKTOB KJIaBUATypa+MblIIlb

IIPOBEICHUS Inkscape 1 xommyTatop HeynpasiseMslid DES-1024D

3aHATUN Notepad++. 1 6ecripoBoHast Touka moctyna DWL-3200AP

JIEKIIMOHHOTO 1C:IIpeanpusitue 8. Kommaek 3 KommnekT obopynoBanust Arduino

THIIA, Kaspersky Endpoint Security 5 yue6nbIX kommiekToB SDK 1.1s

CEMUHAPCKOT0 MS Access 2016 1 M®Y HP L] M1212nf MFP

TUIIA, KyPCOBBIX MS Project Pro 2016 12 Unctpyment ais coopku IIK (orBepTKa ph-1, mmockoryOrst

paboT (KypcoBbIX
IIPOEKTOB),
TPYIIOBEIX U
WHIMBUAYaIbHBIX
KOHCYJIbTALIHM,
TEKYIIEro
KOHTPOJISI U
MIPOMEXYTOUHOMH
aTTecTaluH,
CaMOCTOSTEIbHOI
paboThL.

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community
Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

Diptrace

Ramus Educational
Micro-Cap Evaluation

150 MM, Tepmonacta 2rp., AHTHCTATHYECKUNA OpacieT, CTSIHKKA
150 mm)

8. METOIUMYECKHUE YKA3AHUSA J1JIAA OB YYAIOIIUXCSA 11O OCBOEHHUIO JUCHUIIJIMHBI (MOAY JISA)

B cootBerctBun ¢ tpeboBanusmMu @PI'OC BO no HanpapiaeHUIo NOATOTOBKU peaan3alis KOMIETEHTHOCTHOTO MOAX04a
TpeTyCMaTPUBAET UCIIONH30BAaHNE B yICOHOM IIpoIiecce aKTHBHBIX M HHTEPAKTHBHBIX ()OPM IPOBEICHHUS 3aHATHI (paz0oop
KOHKPETHBIX 3a/[a4, IPOBEJCHUE OIIHI-0IIPOCOB, HCCIEI0BATENbCKUE PAOOTHI) B COYETAHNH C BHEAYIUTOPHOH pabOTOH C IETIBI0
(hopMupoBaHUs U Pa3BUTHUS NPO(ECCHOHATBEHBIX HABBIKOB 00YJaIOIIUXCS.

Jlextmonnble 3auaTHs AonoiHsroTces [13 u pasnmuanbiMu popmamu CPC ¢ yaeOHOM 1 HaydHOH JITepatypoii B nponecce Takoit
paboTHI CTYACHTHI MPHOOPETAIOT HABBIKH «TTTyOOKOTO YTCHHMS - aHAIN3A M MHTEPIIPETAlNU TEKCTOB II0 METOIOTIOTHH U METOIHKE

JUCLIUIIIMHEL.

VYueOHsbIit MaTepual o qucuuinHe "TIpoekTHpoBaHe aBTOMaTU3UPOBAaHHBIX CUCTEM C MapaJlIeNbHON 00paboTKOi JaHHBIX"
paslieNieH Ha JIOTHYESCKH 3aBEepIICHHBIC YacTH (MOIYIHN), TOCTe N3YUeHNs, KOTOPBIX PeyCMaTPUBACTCS aTTecTanns B hopme
MUCHMEHHBIX TECTOB, KOHTPOJILHBIX PadoT.
PaboTb! onieHnBaloTCs B 6ajiax, CyMMa KOTOPBIX JJaeT peHTHHT Kaxaoro odydarorierocsi. B 6aminax oleHuBaloTCsS He TOJIBKO
3HaHHS ¥ HABBIKH O0YYArOIIMXCS, HO U HX TBOPYECKUE BO3MOXKHOCTH: aKTHBHOCTh, HEOPIMHAPHOCTD PEIICHHI TOCTaBICHHBIX
npobaem. Kaxxpiit Moxysib ya4eOHON TUCIMILIMHBI BKITIOYAET 00s3aTelIbHbIe BUABI padoT — siekiu, [13, pazmumunsie Buasl CPC
(BBITIOJTHEHUE TOMAIIHUX 33JJaHUH 10 PEIISHHIO 33124, IIOATOTOBKA K JIEKIUSAM U MPAKTUIECKUM 3aHATHSIM).

®Dopma TeKyLLEro KOHTPOJIsI 3HaHUM — paboTa CTylIeHTa Ha PaKTUYECKOM 3aHATUH, onpoc. Popma MPOMEKYTOUHBIX aTTeCTalui —
KOHTpOJIbHAS padoTa B ayAUTOPHH, JOMAIIH:A padoTa. iToroas ¢popma KOHTPOIIS 3HAHHI 110 MOAYJISIM — KOHTPOJIBHAs paboTa ¢
3a/1a4aMy 110 MaTepHay MOIYJISL.
MeTtoandeckue yKazaHHs [0 BHIMOJHEHHUIO BCEX BUAOB YueOHOM pabOThl pa3MelleHbl B 3JIEKTPOHHON 00pa3oBaTebHOM cpese

aKaJICMUH.

Meroauyeckne yka3aHHUs B MaTepHaibl IT0 BUAM yI€OHBIX 3aHATHH MO TUCIUIIINHE:

Bun yueOHbIX 3aHATHI, paboT - Opranuzanus AesTensHOCTH obydatommerocs Jlexmus - Hamicanne KOHCTIEKTa JIEKITHH: KPaTKo,
CXEMaTUYHO, TI0CIIEI0BATEILHO (PMKCHPOBATh OCHOBHBIC MOJIOXKEHHMS!, BBIBOABI, (POPMYIIMPOBKH, 0000LIEHHS, 0OTMEYATh BaXKHbIC
MBICITH, BBIICIATE KIIFOUEBBIE CIIOBA, TSPMHUHEL [IpoBepKka TepMHUHOB, MOHATHH C TIOMOIIBIO SHIMKIIONIEANH, CIIOBapei,
CIIPaBOYHHKOB C BHINICBIBAHUEM TOJIKOBaHUI B TeTpaab. OO03HAYNTH BOIIPOCHI, TEPMHIHBI, MaTEPHAII, KOTOPHIi BBI3BIBACT
TPYIXHOCTH, NIONBITATHCS HANTH OTBET B PEKOMEH/IyeMO JINTepaType, eClii CAMOCTOSITENILHO He yaéTcst pa3odparbcs B MaTepuaie,
HEo0X0ANMO ChOPMYINPOBATH BOIIPOC U 3a/1aTh PETIOABATEIIO HA KOHCYIBTAINH, Ha IPAKTHYECKOM 3aHSATHH.

Ipaktrueckne 3ansaTns - KoHcIIekTHpOBaHNE HCTOYHUKOB. PaboTa ¢ KOHCTIEKTOM JIEKIIHA, ITOITOTOBKA OTBETOB K KOHTPOJIEHBIM




BOIIPOCAM, IPOCMOTP PEKOMEHAYEeMOI TUTepaTypsl, paboTa ¢ TEKCTOM. BhINOIHEHHE TPAKTHYECKHX 337a4 B HHCTPYMEHTAIBHBIX
cpenax. Brmonnenue npoexros. Perenne pacuéTHo-rpadMIecKuX 3a/laHui, pelieHne 3a/1a4 110 auropuTMy 1 JIp.
CamocrostensHas pabota - 3HAKOMCTBO ¢ OCHOBHOM M JONOJHUTENBHO JIUTEpaTypoi, BKIIFOUas CIpaBOYHBIC H3aHUS,
3apyOeKHbIe ICTOYHUKH, KOHCIIEKT OCHOBHBIX MOJIOKCHUH, TEPMUHOB, CBECHUH, TPEOYIOIUXCS AL 3aTIOMUHAHNS U SBIISIOIIIXCS
OCHOBOTIOJIATAIOIUMH B 3T0H TeMme. CocTaBlIeHHe aHHOTAIMH K IPOUYUTAHHBIM JINTEPAaTypPHBIM HCTOUYHUKAM H JP.

9. METOAUYECKHE YKA3ZAHUSA OBYYAIOIUMCH 1O BBIITIOJTHEHUIO CAMOCTOSATEJIBHOU PABOTbBI

OCHOBHBIMY 33/1a4aMH CaMOCTOSATENBEHOM PaOOTHI CTY/ICHTOB, SIBISIFOTCS: BO—TIEPBBIX, IIPOJOJDKCHUE H3Y4EHHs! TUCLMILIHHBI B
JIOMAIIIHHUX YCJIOBHSX I10 IIPOTpaMMe, IPEATI0KEHHOM IIperoiaBaTeeM; BO—BTOPBIX, IPUBUTHE CTYAECHTaM MHTEpeca K TeXHHIECKOH
¥ MaTeMaTHUYEeCKOIl INTepaType, MHKEeHepHOMY Aeiy. V3ydeHue 1 n3jnokeHne nHPOpMann, TIOTydeHHOH B pe3ylIbTaTe H3ydeHUS
HAYIHOM JIUTEPATypHI U MPAKTUUECKUX MaTEePUAIOB, IPEATNOoaraeT pa3BUTHE Y CTYJJCHTOB KaK BIaJeHHUs HABBIKAMHU YCTHOH peuw,
TaK ¥ CIIOCOOHOCTEH K YeTKOMY IIMCbMEHHOMY M3JIOKEHHIO MaTepuara.

OcHOBHOM (hOpMOIf KOHTPOJIS 32 CAMOCTOSATEIBHON pabOTOH CTYICHTOB SIBIISIOTCS ITPAKTHUCCKUE 3aHATHS, a TAKKe eXKeHeIeTbHbIC
KOHCYJIBTAIIH TIPETIOJaBATEIIS.

[pakTuueckue 3aHATUS — HanboJIee MoAXosIee MecTo Uisl (GOPMHUPOBAHHS YMEHUS IPHUMEHSATD MOJIy4eHHbIC 3HAHUS B
HPaKTHYECKOH JeATEIbHOCTH.

ITpu moATrOoTOBKE K MPAKTHYECKUM 3aHATHAM CIEAYET COOIIIOIAaTh CHCTEMAaTHYHOCTh M TIOCIIeIOBAaTEeIbHOCTE B pabote. Heobxommmo
CHaJaja BHUMATEJIbHO 03HAKOMUTBCA C COJCpKaHMEeM IIaHa MIPAKTUUSCKUX 3aHATHH. 3aTeM, HAWTH B y4eOHOH IuTepartype
COOTBETCTBYIOIHME pa3eibl U NpounTaTh UX. OCBaUBaTh M3y4aeMblil MaTepHall ciaeayer 1o yactsM. [locie u3ydeHus kakon-mbo
TEMBI WITH €€ OTICTBHBIX Pa3IeJIOB HEOOXOJMMO MOTyIeHHBIC 3HAHUS [IPUBECTH B CHCTEMY, CBSI3aTh BOCIIHO BECh IPOPAOOTaHHEIH
MaTtepHall.

[Ipu noaBeIeHUH UTOrOB CAMOCTOSITENILHOW pabOTHI IIPeroaBaTeeM OCHOBHOE BHUMAHUE JOJDKHO YAGNSTHCS pa3dopy U OLEHKe
JTy4Iux paboT, aHaIM3y HEJOCTATKOB. [10 MpeaokeHuo NpenoaaBaTels CTYICHT MOXKET U3JI0KHUTH COJICpKaHHE BBITOJTHEHHOH UM
MICEMEHHOH pabOTHI Ha MPAKTHYESCKUX 3aHATHIX




