OKYMEHT NOANMCaY NPOCTOM INEKTDOHHO
Hoky 8 ﬁePocynapc%BeH
NHdopmaumsa o BAALENbLE:

®NO: ArabekaH Panca JleBoHOBHa

[ata nognucanus: 11.06.2024 15:08:46
YHUKanbHbI MPOrpaMMHbIA KIKOY:

110
HO

MUCb
e aKKpeJUTOBAHHOE HEKOMMepYecKoe YacTHOe 00pa3oBaTesIbHOe
y4pexkaeHne BbICLIero 00pa3oBaHus
[lomxHocTs: pekrof AKAIEMHUsI MAPKETHHIA H COUUATbHO-HH(OPMAaNMOHHbBIX TexHosornii — AMCHUT»

(r. Kpa

CHOAP)

4237¢7cch9b9e111bbaf1f4fcdad201d015c4dbaal2 (HIAHAOY, B Aranemus HMCHUT)

3akperieHa 3a xadenpoit
VY4eOHbIii TaH

Kpamudukanms
®opma o0yaeHHs
OO0mast TpyI0eMKOCTh

Yacos 1o yueOHOMY IIaHy

B TOM YHCJIC:

AYJAUTOPHBIC 3aHATUA

YTBEPXIAIO
IIpopexTop mo yueOHo# paboTe, TOIEHT

H.U. Cesproruna

25.12.2023

b1.0.06

ApaneKng)a HaﬁlaJI.HEJIBHI)IX BBIYUC/INTECIBHBIX CUCTEM
paooyasid 1porpaMmMa IUCOUIIINHBI (MO YIS

Kadenpa maTtemMaTHKky U BIYHCINTEIbHON TEXHUKH

09.04.01 MudopMaTrka U BBIYUCIUTEbHAS TEXHUKA

MAarucTp

3a0YHasi

33ET

CaMOCTOATECIIbHAA pa60Ta

KOHTaKTHast paboTa BO BpeMs
npoMesxyrouHoit arrectrarmu (MKP)

4acoB Ha KOHTPOJIb

Pacnpeue.ﬂelme YaCoB JUCHHUIIMHBI 110 KypcaM

108

16
83

8,7

Kypce 1
— Hroro
Bun 3ansaruii v PIT

Jlexuun 8 8 8
[TpakTuyeckue 8
KonTakTHas 0,3 0,3 0,3 0,3
pabota Ha
aTTectanuu (B
MIEPUOT IK3.
ceccuil)
B ToM uncie B 4 4 4 4
dhopme
MPaKT.MOATOTOBK
u
Uroro ayn. 16 16 16 16
KonrtakTHas 16,3 16,3 16,3 16,3
pabora
Cam. pabota 83 83 83 83
Yacel Ha 8,7 8,7 8,7 8,7
KOHTPOJIb
Hroro 108 108 108 108

Bupas! kOHTpoOJIS Ha Kypcax:
9K3aMeHBI |



IIporpammy coctaBui(u):

Penensent(br): xgpmn, Joyenm, Byoscan Bumanuii Buxmoposuu

Oommu, npogpeccop kagedpvi unpopmayuonnvix cucmem u npoepammuposanus KyoI'TY, Budosckuil JI.A.;oupexmop AO «FOI -
CUCTEMA IIJ/TFOCy, I'nebos O.B.

Paboyas mporpaMma QUCIMIUTAHEL
APXHTEKTYpa MapajieJbHbIX BHIYHCIATETBHBIX CHCTEM

paspabotana B coorBercTBru ¢ ®T'OC BO:

®DenepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BhICIIEr0 00pa30BaHUs - MarkuCcTpaTypa 10 HalPaBICHUIO
noarotoBku 09.04.01 MudpopmaTika v BEIYUCTUTEIbHAS TeXHUKA (MprKka3 MuHoopHayku Poccuu ot 19.09.2017 r. Ne 918)

COCTaBJICHAa HA OCHOBAaHWH Y4EOHOTO IUIaHAa!
09.04.01 MudopmMaTHKa U BHIYUCITUTEIbHAS TEXHUKA
YTBEPKIIEHHOTO YU4€HBIM COBETOM By3a OT 17.04.2023 npotokon Ne 9.

Paboyas mporpamma o006peHa Ha 3aceaHu Kadeapsl

Kadeapa mateMaTHKH U BHIYMCIUTEIbHOH TEXHUKH

[Iporoxomn ot 11.12.2023 r. Ne 5

3aB. xaenpoit MicukoBa Haranss [1aBnoBHa

CornacoBaHo ¢ npeacraButensiMu padorogareneit Ha 3acegannu HMC, mpotoxon Ne 4 ot 25.12.2023.

Ipencenarens HMC npod. [TaBenko H.H.



1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1

(dhopMHpOBaHNE KOMIIETEHIINN 00YJaIOMIerocs: B 00JacTH pa3padOTKH MaTeMaTHYECKIUX MOETIeH, METOIOB MapajlieIbHOTO
[POrpaMMHUPOBAHUSI B 00bEME, TOCTATOYHOM [UIs YCIICIIHOTO Havyajia paboT B 00JIaCTH MapajuieIbHOTO
IporpaMMupoBaHust. M3maraeMelii HAOOp 3HAHUI M YMEHUI COCTABIISICT TEOPETHUCCKYIO OCHOBY JUISI METOJIOB Pa3padOTKH
CJIOKHBIX TIPOTPAaMM U BKJTIOUAIOT TaKHE TEMBI, KaK [IEJH U 3a]1a41 MapajuieIbHON 00paboTKN TaHHBIX, TPUHIIHAIIBI
MIOCTPOEHHUS TTapaJUIETbHBIX BRIYUCIUTENbHBIX CUCTEM, MOICTTMPOBAHUE U aHAIM3 MApaIeIbHBIX BEIYMCIICHHH,

MPUHIUIIBI Pa3pabOTKH MapauIeIbHBIX aJlTOPUTMOB H IIPOrPaMM, TEXHOJIOTHU M CHCTEMBI pa3pabOTKH MapauienbHbIX
MIPOrpaMM, TapajuieIbHbIC YHCICHHBIC AITOPUTMBI JUTS PEIICHHUS TUTIOBBIX 33134 BRIYACIUTEILHON MaTeMAaTHKH

3amaqn:

AJITOPUTMBIL  TTAPAJIIICIIbHBIX BBIUHCIICHUNA U HHCprMeHTapHﬁ pa3pa60Tqm<a IporpaMMHOI0 obecrieyeHus I UX

peal3aliy Ha CYNIepKOMITBIOTEPAX

2. MECTO JUCHHAIIIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Iuxn (paznmen) OIT: | b1.0

21

TpeGoBanusi K NpeBAPUTETBHOIT MOATOTOBKE 00y4aIOLIErocsi:

2.1.1

TexHonorny NapauieaIbHOTO MPOrpaMMHUPOBaHUs (IIporpaMma MOoAroTOBKY OakajIaBpOB)

2.2

JAucuunaunsl (MOAY/JAHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEGHHE JAHHOU AUCUMIIMHBI (MOAY/15) HE00X0IMMO KaK
npeauniecTBywIee:

2.2.1

HapaJ'UIeJ'IBHI:Ie METOJBI U aJITOPUTMBI

222

IloaroroBka k ciade u caada TOCYAapCTBCHHOI'O 5K3aMCHa

223

BrimonHeHue 1 3aIUTa BBITYCKHOH KBaTH()UKAIMOHHOH pabOTHI

3. P OPMUPYEMBIE KOMIIETEHIIUU, UHANKATOPBI UX JTOCTUKEHUSA
U IJIaHHpPYeMbIe Pe3yIbTaThl 00y4eHHs

4. CTPYKTYPA 1 COIEPKAHUE JUCOUAILINHBI (MOIYJIST)

Kon HaunmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JlutepaTypa u 3a. pecypebl | IIpakr
3aHATHA 3aHATHA/ / Kype HU . MoAar.
Paznen 1. [MapasienbHble
BBIYHCINTENBHBIE CHCTEMBI
1.1 [MapamnensHele BeraucieHus /Jlex/ 1 1 JIT.1 J11.2 J11.3J12.1 JI2.2J13.1
01322333435
1.2 IMapannensusie Beraucnenus /Cp/ 1 12 JI1.1 J11.2 J11.3J12.1 J12.2J13.1
313233 54 35
1.3 IMapannensHoe nporpamMmmupoBanue /JIex/ 1 1 JIT.1 JI1.2 JI1.3J12.1 JI2.2J13.1
313233 54 35
1.4 IMapannensHoe mporpammuposanue /Cp/ 1 12 JI1.1 J11.2 J11.3J12.1 J12.2J13.1
013223335435
1.5 Bbu6bmuorexa TPL .NET /JIex/ 1 1 JI1.1 J11.2 J11.3J12.1 J12.2J13.1
313233 54 35
1.6 bubmmorexa TPL .NET /Cp/ 1 12 JI1.1 J11.2 J11.3J12.1 J12.2J13.1
313233 54 35
1.7 Knacc Task /JIex/ 1 1 JI1.1 J11.2 J11.3J12.1 J12.2J13.1
3132335435
1.8 Kuacce Task /ITp/ 1 2 JI1.1 J11.2 J11.3J12.1 JI2.2J13.1 2
313233 54 55
1.9 Knacc Task /Cp/ 1 11 JI1.1 J11.2 J11.3J12.1 J12.2J13.1
01322333435
1.10 Knacc Parallel /JIex/ 1 1 JIT.1 J11.2 J11.3J12.1 JI2.2J13.1
313233 54 35
1.11 Knacc Parallel /TIp/ 1 4 JIL.1 J11.2 J11.3J12.1 J12.2J13.1 2
313233 54 35
1.12 Knacc Parallel /Cp/ 1 15 JI1.1 J11.2 J11.3J12.1 J12.2J13.1
013223335435
Paznen 2. BoruncanTeabHbIe CHCTEMBbI
HA OCHOBe rpa)u4ecKux Mpoueccopon
2.1 I'padmaeckue nponeccopsr /JIex/ 1 1 JI1.1 J11.2 J11.3J12.1 J12.2J13.1
31323354 35
2.2 I'paduaeckue nponeccopst /Cp/ 1 5 JI1.1 J11.2 J11.3J12.1 JI2.2J13.1
3132335435
Pa3nen 3. Pacnpenesnennbie
BBIYHCINTENbHBIE CHCTEMBI




3.1 Pacnipenenénnsie Berancienus /Jlex/ 1 1 JI1.1 J11.2 J11.3J12.1 J12.2J13.1

32 Pacnpenenénnsie Beraucnenus /Cp/ 1 3 JI1.1 J11.2 J11.3J12.1 JI12.2J13.1

33 HuTepdeiic nepenaun cooOmennit 1 1 JIT.1 JI1.2 JI1.3J12.1 JI2.2J13.1
MPI /Jlex/

34 Wurepdeiic nepenaun cooOIIeHni 1 2 JIT.1 JI1.2 JI1.3J12.1 JI12.2J13.1
MPI Mlp/

3.5 HuTepdeiic nepenaun cooOmeHnit 1 13 JIT.1 JI1.2 JI1.3J12.1 JI2.2J13.1
MPI /Cp/
Paznen 4. [Ipome:kyrouHas aTrecTanus

4.1 Ox3amen /KAD/ 1 0,3 JIT.1J11.2 J11.3J12.1 JI2.2J13.1

313233 5455

5. OHEHOYHBIE MATEPHAJIbBI

5.1. KoHTpoJIbHBIC BONIPOCHI U 3a/IaHUS

Crucox BOIIPOCOB MO AUCHUIIMHE

. Buapl mapannenbHoit 00pabOTKH TaHHBIX, UX OCOOCHHOCTH.

. O1ieHKa BBIYHCIUTETBHOM CIIOKHOCTH OOJBIINX 3aad.

. MHKPO3JIEKTpOHNKA M apXUTEKTypa: OLCHKA BKJIAJa B YBEINYEHHE IPOM3BOAUTEIHFHOCTH KOMIIBIOTEPOB.

. ApXHUTeKTypa 1 apaMeTpbl CYMEPKOMIBIOTEPHBIX CHCTEM — TUAepoB cricka TopS00 (mpumepst).

. Crincox Top500: npuHIMIBI GOPMUPOBAHUS, CTPYKTYPA, TapaMETPHI.

. Nepapxust maMsTH, TOKaITbHOCTD BEIYHCIICHHUH, JIOKaJIbHOCTD UCIIONH30BAHMS TaHHBIX.

. 3ak0oH AMana, ero cIe[CTBHS, CylepInHEeHHOEe YCKOPEHHE.

. IToxazaTenu kauecTBa MapajulelIbHBIX IPOrpaMM: yCKOpeHue, 3QGEeKTHBHOCTb peanu3alny, 3QHeKTHBHOCTh
pacrnapaieluBaHus,

MacmTabHupyeMOoCTb.

9. CunpHas MacIITaOUPyeMOCTh, MAacIITabUPyeMOCTh BITHPb, clabas MacmTadbupyeMocTs. DyHKus n303()(HeKTUBHOCTH.

10. DTambl peneHus 3a4a4 Ha NapaIeNbHbIX BBIYUCIUTENbHBIX CUCTEMAX.

11. Knaccudukarus OnrHHA apXUTEKTYP BEIYUCITUTEIBHBIX CHCTEM.

12. KomnbroTepsl ¢ o01Ieii 1 pacipeaen&HHoN naMsIThio. J[Be 3a1aun napaieabHbIX BEIYUCICHHAN.

13. UMA, NUMA u ccNUMA apxutextypsl. Komnsroreps: Cm*, BBN Butterfly.

14. O6mas ctpykrypa ccNUMA kommbioTepa Ha npumepe Hewlett-Packard Superdome.

15. IIpauHEI yMEHBIICHNS TPOM3BOANTEIHHOCTH KOMIBIOTEPOB C 00IIEH MaMATHIO.

16. KoMMyHUKaIIMOHHBIE TONONOTUH. JTMHA KPUTUIECKOTO ITyTH, CBA3HOCTb, CII0XKHOCTb.

17. O6mas ctpykTypa koMmnbtoTepoB cemeiictBa CRAY XT: BEIUMCIUTENBHBIE Y3IIbI, IPOLIECCOPHBIE YIEMEHTHL,
KOMMYHHKAIJHOHHAS CETh.

18. O6mas ctpykTypa komnbroTepoB cemeiictBa CRAY XT: anmapaTHas mogaepxKKa CHHXPOHH3AINH TapaUIeIbHBIX IPOIIECCOB.
19. BoruncnuTenbHbIe KIACTEPDI: Y3JIbl, KOMMYHUKAIIMOHHAS CETh (JJATEHTHOCTH, IPOIYCKHAst CHOCOOHOCTH), CIIOCOOBI MOCTPOEHUSI.
20. Apxutektypa cynepkoMibiotepoB CKUD MI'Y «UYeoObImies» u «JIOMOHOCOBY.

21. Tomomorusi KOMMYHHKAIIMOHHOM CETH «TOJICTOE JAepeBoy (fat tree) Ha mpumepe peanuzanuu B cynepkommnbiorepax CKUD MI'Y
«YeObImeR»

i «JIoMoHOCOBY.

22. IIpUYuHEI yMEHBIICHNS IPOM3BOANTEIHFHOCTH KOMIBIOTEPOB C PACHIPEICIEHHON TaMATHIO.

23. CooTHOIICHUE MEXKY TOHATHAME: (DYHKIIMOHAIBHOE YCTPOICTBO, KOMaHAa (Omeparys), KOMIBIOTEp U UX XapaKTEePUCTUKAMU:
CKaJIIPHBIH,

BEKTOPHBII, KOHBEHEPHBIH.

24. BexTopu3anus MporpaMm, He0OXOJMMBIE YCIOBHS BEKTOPU3ALNH, TIPETIATCTBHSA ISl BEKTOPH3AIINHL.

25. Obmas cTpyKTypa BeKTOpHO-KOHBelepHOTo kKoMirsioTepa Ha npumepe CRAY C90. Iapannenusm B apXUTEKType KOMITbIOTEpa
CRAY C90.

26. DneMeHTHI BEKTOPHOH 00pabOTKH B cOBpeMeHHBIX KoMmmbioTepax. Cynepkommbiotepsl NEC SX-ACE, HaOopsl HHCTPYKIHI
MMX, SSE,

AVX, AVX2, AVX-512, AltiVec, ARM SVE.

27. Ilpn4uHbl yMEHBIIEHUS IPOU3BOAUTEIBHOCTH BEKTOPHO-KOHBEHEPHBIX KOMITBIOTEPOB.

28. MeTakoMIbIOTEP U METAKOMIIBIOTHHT. OTINYUTEIbHBIE CBOMCTBA PACIIPEIEICHHBIX BEIYUCIUTENBHBIX CPEN.

29. INapannenusM Ha ypoBHE MaMIMHHBIX koMaHA. Cynepckanspraocts, VLIW, EPIC.

30. ITpou3BOAUTENBHOCT BHIUUCIUTENBHBIX CUCTEM, METO/IBI OLIEHKH U U3MEPEHUSI.

31. TexHONOTHH MapaJUIETBEHOTO TPOTPAaMMHPOBAHUS: CIIOCOOBI M ITOIXO/IBI CO3/IaHMS MapaIeTbHBIX IPOrPaMM.

32. MPI: napannensHast mporpaMMa, COOOICHNE, HOHITHUS TPYIIIT 1 KOMMYHHUKAaTOPOB.

33. MPI: cunxpoHHOE B3aUMOAEHCTBHUE TpoLieccoB, BubI oneparopoB Send (Bsend, Ssend, Rsend). TynukoBbie cutyanu.

34. MPI: acuHXpOHHOE B3aUMO/ICHiCTBHE TIPOIIECCOB.

35. MPI: KonneKTUBHBIE ONEPALIUY.

36. MPI: nepecbutka pa3sHOTUIIHBIX JAHHBIX, IEPEChIIKA YIAKOBAHHBIX JAHHBIX.

37. OpenMP: napannenbHas nporpaMma, HUTH, KOHCTPYKIUHU JUIs OPTaHU3alMH NapaIeNbHbIX U MOC/IEA0BATENbHBIX CEKIH.
38. OpenMP: ocHOBHBIE KOHCTPYKIIHH JUIS pacipefeIeHus pPaboThl MEX Ty HUTIMH.

0NN DWW~




39. OpenMP: ocHOBHBIE KOHCTPYKIIMH ISl CHHXPOHU3AIMK HUTEH U pabOTHI ¢ OOLIMMU U JIOKAJTbHBIMHU JAHHBIMH.

40. KoMIOHEHTHI CYNEepKOMITbIOTEpPA, UX Ha3HAUYCHHE.

41. CucteMHOE IPOrpaMMHOE 00eCTIeUeHIEe CYIIEPKOMITHIOTEPA.

42. I'pacoBBIE MOENN IPOTPAMM, X B3aHMOCBSI3b.

43. TTonstus MHGOPMAIIMOHHOHN 3aBUCUMOCTH U HH)OPMAIIMOHHOM He3aBUCHUMOCTH. [IprMepbl HCIOIb30BaHUSL.

44, T'pad anroput™a. Kputrueckuii myTh rpada airopurMa.

45. DxBHUBaNICHTHBIE TIpeoOpa3oBaHus porpamm. IIpeodpazoBaHus IIUKIIOB (TIEPECTAaHOBKA, PACTIPECTICHUE, PacIIeIUICHHE).
46. Bunpl napanienu3Ma: KOHEUHBIA, MaCCOBBIA, KOOPIUHATHBIHN, CKOILICHHBIH.

47. SIpycHo-napaiensHas ¢popma rpada aaroputMa, BeicoTa, mmpuHa. Kanonndeckas SI1D.

48. 3aBHCHMOCTB CTEICHH ITapajuIeNn3Ma 0T GOpMBI 3aIMCH aNTopuTMa (Ha IIpuMepe peann3anuu MeTona ['aycca).

CIHCOK 3aaHui 110 TUCIUIITINHE

C nomomsio MeTonia kiacca Parallel 6u6mmortexn TPL, pemmts 3ama4umn:

Bapuasnr 1. Co3zaTh MOTOK, KOTOPHIA BRIYUCIIACT HAMOOIBIIEE YUCIO MACCHBA Z.

Bapuanr 2. Co31aTb MOTOK, KOTOPHIM BBIYUCIIAET HAUMEHBILIEE YUCIO MACCHBA Z.

Bapuanr 3. Co31aTh MOTOK, KOTOPBII BBIYUCIAET CyMMY 3JIEMEHTOB MacCHBa Z ¢ YETHBIMU MHAECKCAMHU.

Bapuanr 4. Co31aTh NOTOK, KOTOPBIA BBIYUCIAET CyMMY 3JIEMEHTOB MACCUBA Z C HEUETHBIMM UHIEKCAMMU.

Bapuanrt 5. Co31ath MOTOK, KOTOPBII BBHIYUCIAET CyMMY YETHBIX JJIEMEHTOB LIEJIOYHCIEHHOIO MacCUBa Z.

Bapuasnr 6. Co31aTh MOTOK, KOTOPBIA BBIYUCIISAET CyMMY HEUYETHBIX 3JIEMEHTOB IEJIO0YUCIECHHOIO MacCUBa Z.
Bapuanr 7. Co31aTh NOTOK, KOTOPBII BBIYUCIAET NIPOU3BEACHUE 3IEMEHTOB MAaCCUBA Z C YETHBIMU UHAECKCAMU.
Bapuanr 8. Co31aTh MOTOK, KOTOPHIA BRIYUCIISACT IIPOU3BEICHNUE IEMEHTOB MAcCHUBA Z C HEUETHBIMU MHAEKCAMHU.
Bapuanr 9. Co31aTh MOTOK, KOTOPBIH BBIYUCIISAET MPOU3BEICHNUE YETHBIX IEMEHTOB LIEIOYHCIEHHOTO MAacCHBa Z.
BapuanT 10. Co31aTh NOTOK, KOTOPBII BBIYUCIAET NPOU3BEACHUE HEUETHBIX JIEMEHTOB LIEJIOYUCIEHHOIO MacCHBa Z.

5.2. TeMbl NUCbMEHHBIX PadoT

Tembr pe(i)epaTOB IO JTUCHHUITIINHE ((BBICOKOHpOI/IBBOZ[I/ITeJ'IBHBIC BBIYUCJIIUTCIBbHBIC CUCTEMBD).

dopmoii ocyIIecTBICHNS U PA3BUTHS HAYKH SIBISIETCS] HAYYHOE UCCIIEI0BAHNUE, T. €. U3YYECHHE C IIOMOIIIBIO HAYYHBIX METOJJOB
SIBJIICHUI U IIPOLIECCOB, aHAM3a BIMSHMS Ha HUX Pa3INYHbIX (PaKTOPOB, a TAKKE, H3YyICHHE B3aNMOICHCTBHS MEXK/Ty SBICHUSAMH, C
IETTBI0 MOTYUICHUS yOSIUTEIHHO JOKa3aHHBIX U MOJIE3HBIX IS HAYKH U MPAKTHKH PEIICHNUH ¢ MAKCHMAIBHBIM 3((EKTOM.

Lenb Hay4HOTO MCClIeJOBaHMS — ONpPEeIeHne KOHKPETHOr0 00bEKTa M BCECTOPOHHEE, JOCTOBEPHOE M3yUEHUE €ro CTPYKTYPHI,
XapaKTepHUCTHK, CBSI3ei Ha OCHOBE pa3pabOTaHHBIX B HAyKE IIPUHIMIIOB U METOJOB [TO3HAHUS, a TAKKE MOJIyYCHHUE TTOJIE3HBIX JUIs
JEITETFHOCTH YeJI0BEeKa Pe3yNbTaTOB, BHEPEHHE B IPOM3BOACTBO C JANBHEUIINM Y HEeKTOM.

OCHOBOH pPa3pabOTKH KAKIOTO HAYIHOT'O MCCIEAOBAHUS SBIIETCS METONOMOTHS, T. €. COBOKYIIHOCTB METOOB, CIIOCOOO0B, IIPHEMOB
Y UX OIpEZEeNCHHas T0CIIeA0BATENbHOCTb, IPUHATAS ITPU Pa3pabOTKe HAYYHOTO UCCIIeIOBaHUs. B KOHEYHOM cueTe, MEeTO0IOTHs —
9TO CXEMa, IIJTaH PEIICHUsI IOCTaBICHHON HayqHO-HCCIIE0BATEIbCKOM 3a1auH.

IIpomecc Hay4IHO - HCCIEI0BATENBCKOW pabOTHI COCTOUT U3 CIEAYIONIUX OCHOBHBIX 3TallOB:

1. Br16op TeMbI 1 000CHOBaHHE €€ AKTYaTbHOCTH.

2. CocraBienue 6udarorpaduu, 03HaAKOMIICHHE C 3aKOHOJaTeIbHBIMU aKTaMH, HOPMaTHBHBIMHU JIOKYMEHTaMH U JPYTHMH
WCTOYHUKAMHU, OTHOCSIIIAMUCS K TeMe TPOeKTa (paboThl).

3. Pa3zpaboTka anroputMma UccIeaoBaHus, (POPMUPOBAHIE TPEOOBAHMI K NCXOJHBIM JaHHBIM, BEIOOP METOJIOB H
MHCTPYMEHTAIBHBIX CPEJICTB aHAIN3A.

4. Coop (hakTHIECKOTr0o MaTepraa o TeME UCCIICIOBaHUS.

5. O6paboTKa 1 aHAN3 MTOIYYeHHON HH(OPMAIIUH ¢ TIPIMEHEHNEM COBPEMEHHBIX METOIOB aHAIN3a, MATeMAaTHKO-CTATHCTHIECKUX
METOJIOB M METOJIOB MOJICTHPOBAHHSI.

6. ®opMyaMpOBKa BBIBOJIOB U BHIPA0OTKA PEKOMECHAALIMH.

7. OdopmieHre paboTHI (MTPOSKTA) B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMI.

IIpu BeIOOpE TEMBI pabOTHI (IIPOEKTA) MOJIC3HO TAK)KE IPUHATH BO BHUMAHHUE CIIEAYIOIIE (haKTOPHI:

- JIUYHBIA HayYHBIM M MPaKTUUECKUi HHTepec 00ydarolerocs;

- BO3MOXKHOCTB ITPOJIOJDKEHUS UCCIICIOBAaHUH, MIPOBEIEHHBIX B MPOLIECCE BBHIIIOIHEHNS HAYIHO-HCCIEI0BATEIBCKOM
paboTHI (TIPOEKTa) IO APYTHM AUCIUILUTMHAM W MHBIM HAyYHBIM paboTam;

- HaJIMYie OPUTHHATBHBIX TBOPYECKUX HICH;

- OIIBIT MyOJIMYHBIX BBICTYIUICHHH, JOKJIAJIOB, y4acTHsi B KOH(PEPEHUNIX, CEMHHAPAX;

- Hay4HYI0 HaIpaBJICHHOCTH Kaeapsl U T.1.

3anaHue Ha BHEAYIUTOPHOE UCCIIEI0BaHNE (HayYHO-UCCIIEA0BATENbCKYIO PadoTy)

1. Pa3paboTka mapaienbHO MporpaMMBbl JUIsi CHCTEMEBI ¢ 00IIel mamMsaThio (Ha mpuMepe 3amadn "crsmuil mapukMaxep').
2. Pa3paboTka mapannensHON MPOrpaMMBl IS CUCTEMBI ¢ oOImell maMaTeio (Ha mpuMmepe 3anadu "obenaromnye
¢dunocodpsr").

3. Pa3paboTka mapanieasHON MPOrpaMMBI JUIS CHCTEMEI ¢ 00IIel maMAThio (Ha MpuMepe MOIETHPOBAHUS PaOOTHI
aBUAIIMOHHBIX MPUOOPOB).

4. Pa3paboTka napaiienbHOR mporpamMMsl Uil CUCTEMBI ¢ O0ILel mamMsAThio (Ha mpuMepe MOAEIUPOBaHUs PadOThI

5.3. ®oHa OLIEHOYHBIX CPEICTB

CIHCOK TECTOBBIX 3aJaHUM 110 JUCIUIIINHE

1. CuctemMa pacnpeenéHHbIX BBIUUCIEHUN 3TO:




a) OJlHA U3 Pa3HOBUIHOCTEH pacHpeleNéHHbIX CUCTEM

b) BTOpPOE Ha3BaHME PACIpeieNIEHHOH CHCTEMBI
c) CYNEPKOMIIBIOTED
d) KIacTep

2. HapannenLHa}I BBIYHCIIMTCIIbHAA CUCTEMA 3TO:

a) KOMITBIOTEpHAsI M MTPOTpaMMHAs CHCTEMa, peann3ylomas IapaiedbHylo 00paboTKy MaHHBIX HA MHOTHX
BBIYMCIIMTENBHBIX y3J1aX

b) BTOpPOE Ha3BaHME PaCIpeieNIEHHOH CHCTEMBI

c) CYINEPKOMIIBIOTED

d) KIacTep

3. AJ'IFOpI/ITM Ha3bIBaCTCs IMOCJICA0BATCIIBHBIM, €CIIN

a) 9acTh €ro JCHCTBHI MOXKET BBIMOIHATHCS OJHOBPEMCHHO HECKOJIBKMMH HCIIOJHUATEISIMA
b) BCE €ro JCHCTBUSI BBIOJHSIOTCS B TOM MOPSIKE, B KOTOPOM OHH yKa3aHBI

c) OH HE COJICP)KUT BETBJICHHN U LUKIOB

d) OH HE COJICPIKHT IHKIIOB

4. IIponecc cozaanus NpoOrpaMMBbl, peau3yIollel ocIea0BaTeIbHbIN aNrOPUTM, Ha3bIBAETCS:

a) (YHKIMOHAIBHBIM MIPOrPAMMUPOBAHUEM

b) TIOCJIEIOBATENIFHBIM TIPOTPAMMHIPOBAHHEM

c) CTPYKTYPHBIM NIPOTPAMMHPOBaHUEM

d) 00BEKTHO-OPHEHTHPOBAHHBIM MTPOrPaMMUPOBAHUEM

5. ITpon3BoIUTENBHOCTE MHOTOIIPOLIECCOPHOM BBIUUCIUTEIBHON CUCTEMBI XapaKTEPU3YeTCs:
a) KOJIMUECTBOM ONEPaINi, TPOU3BOAUMBIX 33 €IUHUILY BPEMEHH

b) KOJIMYECTBOM OalT MH(OpMaIMH, IepelaHHbIX B CMHHUIYYy BPEMEHH

c) YHCIIOM MIMITYIIECOB, TEHEPUPYEMbIX B €IWHHILy BPEMEHH

d) 00BEMOM pacronaraeMoil s BEIMHCICHUN MaMsITH

6. [Ipouiecc co3nanust mporpaMMsl, peau3yoIIeH mapaieNbHbIi aTOPUTM, HAa3bIBACTCS:

a) (YHKIMOHATIBHEIM HPOrPaMMHPOBAHUEM

b) MOCJIEeI0BATEIbHBIM IPOTPaMMHUPOBAHUEM

c) MHOT03aJa9HbIM IIPOTPAMMHUPOBAHHEM

d) MapauIeNIbHBIM IPOrpaMMHPOBaHHEM

7. TPL at0:

a) oubnnoTeka kiacco s3bika C#

b) o6ubmmorexka .NET

c) JIMHaMu4eckas Oubnmoreka onepanroHHoi cucrembl Windows
d) CHCTEMa pacIpeAeIEHHBIX BEYHCICHUN

8. I'maBHas ocobennocth TPL 3akiIiouaeTcss B TOM, YTO OHA:

a) JUHAMHUYECKH PacIpe/ielisieT BEIYNCIUTENbHBIE TIOTOKH MEXKLY SpaMH JAOCTYIHBIX MPOLECCOPOB, OCTABISS OOJIbIIE
BPEMEHH IPOTPAMMHUCTY COCPETOTOYHNTRCS Ha CBOCH 3a/1aue

b) pactpenenser pecypcsl mporeccopa MeXay 3agadyamMu

c) peanu3yeT MHOTONPOTPaMMHBIN PEeXHUM ONEepauoHHON cucteMbl Windows

d) pacnpeznenseT BEIYUCICHUSI MEXK/y HECKOJIBKUMHU BBIYNCIUTEIBHBIMU CHCTEMAMH

9. ITapannenpHas mporpaMma — 370...

a) nporpamma, paboTaroiasi OZHOBPEMEHHO Ha HECKOJBKUX KOMITBIOTEPAX

b) nmporpamma, odpabaTbIBaromas OOJBIIOH 00bEM JTaHHBIX

c) MporpaMMa, OCYIIECTBIISIOIAs 00MEH COOOIICHUSIMHI B CETH

d) IporpaMma, cojiepariasi HeCKOJIbKO MPOLECcCOB, pabOTAIOLINX COBMECTHO

10. ACHHXpOHHAsI MOJIENb MTapaUIeNbHBIX BRIYUCICHHH HMEET CIIeIYyIOINe OCOOCHHOCTH:
a) BCE MPOLIECCHI BBHIIOIHAIOT OHU U T€ XK€ AEHCTBUS ¢ COOCTBEHHBIMH JTAHHBIMU

b) Pa3IMYHBIE TPOLIECCH PELIAIOT Pa3HbIC 33/1auu

c) BCE MPOIECCHI UCTIOIB3YIOT OOIIYI0 MaMSTh

d) BCE MPOLECCH BBHITIOJIHAIOTCS B CBOMX KPHUTHUECKHUX CEKIIHAX

11. CUHXpOHHAst MOJIETb NAPaUICIIbHBIX BBIYMCICHUH UMEET CIEAYIOIINEe 0COOCHHOCTH:
a) BCE MPOIECCH BBHITIONHAIOT OHU U TE )K€ AEHCTBHUS ¢ COOCTBEHHBIMH JTaHHBIMH

b) pa3NUYHbIE IPOLECCH PELIAOT pa3HbIe 3a1aul

c) BCE TPOLIECCHI UCIIOIB3YIOT OOIIYI0 HaMSTh

d) BCE MPOIECCH BHIIIONHIIOTCS B CBOMX KPUTHYECKHUX CEKITHAX

12. JIBe omepanuu Ha3bIBAIOTCS HE3aBHUCHMBIMHU €CIIH




a)
b)
©)
d)

13.

a)
b)
©)

14.

a)
b)
©)
d)

15.

a)
b)
©)
d)

16.

a)
b)
©)
d)

17.

a)
b)
©)
d)

18.

a)

©)
d)

19.

a)
b)
©)
d)

20.

a)
b)
©)

21.

a)
b)
©)
d)

22.

a)
b)

©)

23.

a)
b)
©)

MHOXKECTBO UTCHHUS OJHOHN HE MEepeceKaeTcsi ¢ MHOXKECTBOM YTCHHUS JIPYroi
MHO)KECTBO YTCHHUSI OJHON HE MEPECEKAETCs] C MHOXKECTBOM 3aIlMCU ApPYron
MHOECTBO YTEHUS OJHOM IEpEeceKaeTcsi ¢ MHOXKECTBOM 3aIlMCU APYTron
MHOXXECTBO UTCHHUS OJHOHN IEPeceKaeTcss ¢ MHOKECTBOM YTEHHS APYroit

Kaxwue OIi€paliii MOT'YT BBITIOJIHATBHCSA HapaJ'IJ'IGJ'IBHO?
HC3aBHUCHUMBIC

3aBUCHMBIC

3JICMCHTApPHBIC

HCACIINMBIC

Kakoii mponecec Ha3bIBaeTcs: motpedutenem?
[Ipouecc, nepenaromunii 1aHHbIC

[Ipouecc, momyyarouuii 1aHHbIE

[Ipouecc, BBOAALIMI JaHHBIE

[Iponecc, BrIBOASIINNA JaHHBIE

Kakoil mponecc Ha3bIBacTCA IPOU3BOAUTENIEM?
[Ipouecc, nepenaromuii 1aHHbIE

[Iponecc, nomyyaromuii 1aHHbIE

[Ipouecc, BBOIALINI JaHHBIE

[Ipouecc, BoIBOASIINI 1aHHBIE

K kakoMmy Kiaccy OTHOCSTCS MHOTOSICPHBIC CUCTEMBI?
MatpuuHble IPOLECCOPBL

Pacnpenenénneie cucremsl

Kunacrepbt

CucreMbI ¢ 00IIEN MaMSITBIO

K kakomy kmaccy OTHOCSTCS KJacTepHbIE CHCTEMBbI?
MatpuuHble IPOLECCOPbI

Pacnpenenénnbie cuctemMsl

CHUMMeTpHYHBIE MYJIbTUIIPOLIECCOPHI

CucTteMbl ¢ 00IIEH MaMsIThIO

[Ipouecc - 3710...

CeTeBOI MHTepdeiic KOHTposIepa OIOYHBIX Mepeaay

3TO YHCIIO, IPUIUCAHHOE OTEPAIMOHHON CUCTEMOW KaXKIOW 3ajaue

9TO TWHAMHUYECKAs CYIIHOCTh MPOTPaMMBI, €€ KOJ B MPOIIECCE CBOETO BBHITOTHEHHUS
CHCTEMa, BBIMTOJHSIOIIAS [TOBTOPSIOIIYIOCS OIEPALIUI0

Pecypc - aT10...

00BEKT, HeOOXOAUMBINA A1 PabOTHI IpOIecCy HIIH 3a/aue
coobuieHue, focTaBisieMoe nporeccy nocpeacrsom OC
TpoIIecC TPEBPaNICHUs] CKOMIIMIMPOBAHHOTO KO/Ia B TIPOTpaMMy
ymcio, npunucanHoe OC kaxaoMy Tpolieccy u 3aaade

[Iponecc nmeer:
COOCTBEHHOE COCTOSTHHE
COOCTBEHHBIN MPOLIECCOP
COOCTBEHHYIO CHUCTEMY
coOCTBeHHBIH cemadop

Bapswep - 370...

HOANPOrpaMMa, onpenensomas GakT Ipuxoaa cooOmeHNs

MECTO B IIPOrpaMMe, e MPOIECcC OXKUIAET MOAX0Aa K HEMY OCTalbHBIX IIPOLECCOB
61I0KMpPOBKa Mpolecca 0 TeX MOp, MOKa BCe OIeparuy oOMeHa He OyIyT 3aBEpILEHbI
OXXHIaHNE 3aBEPLICHHs] aCHHXPOHHBIX HPOLEAYpP, aCCOIMHPOBAHHBIX C UJICHTH(HHKATOPOM

Uro nMeeT COOCTBEHHYIO MaMATh TS AAHHBIX?
[Ipouecc

IToTok

U npornecc, n notox

Kax opranusyercsi B3auMOJICHCTBHE IIPOLIECCOB?
Yepes oOnIyro mamsrh

UYepes obmen coobmerusmu (50%)

UYepes daitnosyro cuctemy (50%)




d)

24.

a)
b)
©)
d)
e)

25.

a)
b)
©)
d)
e)

26.

a)
b)
©)
d)

27.

a)
b)
©)
d)

28.

a)
b)
©)
d)

29.

a)
b)
©)
d)

30.

a)
b)
©)
d)

31.

a)
b)
©)
d)

Uepes perucTpsl mpoueccopa

Kakwue o0mue pecypchl ecTh Y TOTOKOB?

[Mamsate ans pansbix (50%)

Crek

OTtoOpaxkeHHe BUPTYAIBbHOIH MaMsATH Ha peaibHyto (50%)
Bce nepeuncnennoe

Hudero u3 nepe4ucieHHOro

Kakue obmme pecypchl ecTh y IpomeccoB?
[Tamsate

Crex

OTtoOpakeHHe BHPTYAIbHOM MaMATH HA pealbHYIO
Bce nepeuncnennoe

Hudero u3 nepeyucieHHOro

UeM XapakTepu3yeTcsl COCTOSHUE MapaljIeIbHON NporpaMmbl?
aZipecaMH BBITIOJHIEMBIX KOMaH]

[OCJIEI0BATENILHOCTRIO cocTosiHni SO->s1->...->sn.
3HAQUEHMSIMH TIEPEMEHHBIX B HEKOTOPBIH MOMEHT BPEMEHU
00BEMOM 3aHNMAEMOH ONEPAaTUBHON HMaMATH

UeM XapakTepu3yeTcsl UCTOpHS MapauIeNbHOM IporpaMmsl?
3HAYEHUEM MEPEMEHHBIX B HEKOTOPHIX MOMEHT BPEMEHH
[IOCJIEZI0BATENBHOCTHIO COCTOSIHUM SO->s1->...->sn.
aZipecaMy BBITIOJIHIEMBIX KOMaH]

00BEMOM 3aHUMACMOM ONEPATUBHON MaMATH

Ienb cCMHXpOHM3AaLUU IIPOLIECCOB

UCKIIIOUUTh HeXeJaTeIbHble HCTOPUH
00ecIIeuynTh OHOBPEMEHHOE BBIIOJTHEHUE
00ecIeunTh UCKITIOYUTENBHBIA JOCTYII K JaHHBIM
UCKITIOUUTD 3aIlMKIMBAaHHUE IIPOTPaMMBbI

Kakumu cBoiicTBaMu JTOJDKHA 00J7aaTh MmapauieNbHas mporpamMma’?
Kusyuects (50%)

DddexkTuBHOCTH

Bepuonuunpyemocts

Bezonacuocts (50%)

Kakue cymecTByrOT BHIBI CHHXPOHH3ALUH?
UcknrounTenbHas CUTYyaIHs

B3aumnoe uckmouenue (50%)

VYcnosuas cunxponuzanus (50%)
AOGCONIOTHAST CHHXPOHHU3AIIHS

YcinoBpHas CUHXpOHM3alUs 3aKIII0OYACTCA B ...

obecrieueHre COBMECTHOTO JAO0CTYyIIa K 06meﬁ naMsaTH

OXHJaHUU B OZHOM IIPOIICCCEC OKOHYAHUSA BBIITOJIHEHUA APYTroro

3aJICPIKKE MpoI1ecca, NoKa HE BBIMMOJHUTCSA HEKOTOPOEC YCIOBUE

BBIACJICHHUU B MpOIECCax KPUTHICCKUX CeKI.IPIﬁ, KOTOPBIC HE MPEPBIBAIOTCA APYTUMH IIpoLecCaMi, UCIIOJIb3YIOIIUMHU TC

KC ICPEMCHHBIC

32.

a)
b)
©)
d)

33.

a)
b)
©)
d)

34.

a)
b)

MPI - 310 ...

MOAYIIb TapajuleibHOH 00paboTKH B cHCTEME

cnenuansHas OC Ui napauienbHOrO MPOrPaMMUPOBaHUS

unHTepdeiic, cogepikamui Habop (QYHKIUHA, THIOB M KOHCTAHT AN HapauIeIbHOTO IPOrpaMMHUPOBaHHS
OpraHu3alys, KOOPAUHUPYIOLIAsi pa3padoTKy MapauleNbHbIX HHTepdeHcoB

Knacc Task mo3Bomnser:

9KOHOMHTH CETEBOH Tpaduk

OIITUMH3UPOBATh PAObOTy ONEPALMOHHON CHCTEMBI
MPOrpaMMHPOBATh B MHOT033Ta9HOM PEKIME
pacrapasuieNuBaTh BEIYUCICHUS B IPUIOKECHHUAX

JIssMOa-BEIpayKEHUE TIO3BOJISCT:
OIOKMpOBATH IIepeady B MPOTPAMMHBINA KO, BBIIOIHIEMBIH MapauIeNbHO, HCXOIHBIX TAHHBIX
nepeaaBarh B IPOrPaMMHBIN KOJI, BBIOJIHAEMBIH MapaieNbHO, HCXOHbIC NaHHBIC




©)
d)

35.
a)
b)
©)
d)

36.

IIPOrpaMMUPOBAaTh B MHOT03ala4HOM PEKUME
pacnapauleNiBaTh BBIYUCIECHUS B IPUIOKEHUAX

Kakoit Meton B TPL ununuupyer npouecc napajieibHblX BbIYUCICHUMI:
Start

Exec

System

Wait

Kakoit METOA B TPL MNPUOCTAHABIMBACT 3aKPBITUC BBI3BIBAOIICTO METOAA, ITIOKAa HC 3aKOHYUT BBIINIOJHATHCS IIPOLECC

TmapaieJIbHbIX BBIUHCIICHUH:

a)
b)
©)
d)

37.
a)
b)
©)
d)

38.
a)
b)
©)
d)

39.
a)
b)
©)
d)

40.
a)
b)
©)
d)

Pause
Exec
Stop
Wait

Kaxoiif u3 nepeuncieHHbIX KiIaccoB BXOIUT B coctaB B TPL:
Environment

System

Parallel

Thread

Kakoit u3 MeToI0B BXOIUT B cocTaB Kiacca Parallel:
Invoke

Exec

Start

Wait

Kakoit u3 MeTom0B BXOAHUT B cocTaB Kiracca Task:
Invoke

For

ForEach

Wait

Merton For() mo3Bomser:

peann3oBaTh BETBICHHUE B IIPOrpaMme
pacmapaiieuTh BBIIOJHEHHE KOIA B LIUKIIE
pcain30BaTh BBIYUCICHUA B ITUKIIC
3aMCHHUTH OICpATOP LHUKJIA B IIPOrpaMme

5.4. IlepeueHb BUAOB OLICHOYHBIX CPEACTB

3aganus co cBoboHO KoHCTpynpyeMblM oTBeToM (CKO) mpenmonaraet cocTaBlIeHHE pa3BepHYTOT0 OTBETA HA TCOPETHIESCKUH
BOIpOC. 3a1aHue ¢ BEIOOPOM ofHOro BapuanTa orBeTa (OB, B 3aaHMu TaHHOTO TUIA MpeJlaraeTcs HECKOIbKO BapUAaHTOB OTBETA,
Cpeau KOTOPBIX OJMH BEPHBINA. 3a1aHus co cBOOOIHO KOHCTpynpyeMbiM oTBeToM (CKO) mpeamnonaraeT coctaBlieHHE Pa3BepHYTOro
OTBETA, BKIIOYAIONIETO TIOJTHOE PEIICHHE 3a/Ia4H C TIOSICHEHUSIMH.

6. YA EBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMenayemasi iuteparypa

6.1.1. OcHOBHAsA JIMTEpPaTypa

ABTODBI, COCTaBUTENH 3arnaBue WznarenscrBo, roa
JI1.1 | XopesIl. b. OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: UznatensctBo "O@OPYM", 2020,
porpaMMHpPOBaHKE ¢ mpuMepamu Ha C#: URL: http://znanium.com/catalog/document?
Y4eOGHOe mocobue 1d=351782
JI1.2 |Ilakuu B. H., OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: U3nateasctBo "®OPYM", 2020,
3arBo3nkuHa A.B., nporpamMupoBanue Ha Visual Basic B cpene URL: https://znanium.com/catalog/document?
Cocnosukos I'. K. Visual Studio .NET: Yue6Hoe mocobue 1d=354206
JI1.3 |T'ypukos C. P. Beenenue B nporpamMmmupoBanue Ha si3pike Visual | Mocksa: M3patenscto "®OPYM", 2020,
C#: YuebHoe mocobue URL: https://znanium.com/catalog/document?
1d=359377

6.1.2. Jlono/HUTE/ILHAS JINTEPaTYpa

ABTOpBI, COCTaBUTEIIN 3arnaBue | W3narenscrBo, rox




ABTOpBI, COCTaBUTEH 3arnaBue W3naTenbcTBO, rox

JI2.1 [ A6pamsa M.D. IIpakTrKyM 10 IapaIeaIbHOMY Poctos-Ha-Jlony: M3narensctBo FOxHOTO
MIPOrPaMMHUPOBAHUIO C UCIIOJIB30BAHUEM ¢denepanpHoro ynusepcurera (F00VY), 2010,
9JIEKTPOHHOTO 33auHuKa Programming URL: http://znanium.com/catalog/document?
Taskbook for MPI: Yue6Hoe mocobue 1d=194367

JI2.2 | Cuporuruna H.1O., IapannenbHble BBIYUCIUTENIBHBIE CHCTEMBI: Kpacnosipck: Cubupckuii dpeaepanbHbIH

Henomusuit O.B. YyeGHoe mocobue yHuBepcureT, 2019, URL:
http://znanium.com/catalog/document?
1d=379828

6.1.3. MeTroanyeckue paspadoTku

ABTOpBI, COCTaBUTEIHN 3arnaBue W3natenscTBo, rox

JI3.1 | ®denoroB U.E. [TapannensHoe nporpammupoBanne. Moaenu u Mocksa: UznatensctBo "COJIOH-IIpecc",
npueMsl: [IpakTudeckoe nmocobue 2020, URL:

https://znanium.com/catalog/document?
1d=392257
6.2. DiIeKTPOHHBIE yueOHbIe H3JaHHA U 31eKTPOHHbIe 00pa30BaTe/IbHbIC Pecypchl
D1 | HTepHET YHHBEPCUTET MHPOPMAITMOHHBIX TEXHOIOTHH. - PeskuM moctyna: https://www.intuit.ru/studies/courses
D2 | DnekTpoHHas OMOIMOTEYHAst cucTeMa Znanium. - Pexxum noctyma: http://znanium.com/
23 | DnektponHbie pecypebl Akagemun UMCHUT. - Pexum moctyma: http://eios.imsit.ru/
D4 | DnekxtpoHHas oubaroTeuHas cuctema Ibooks. - Pexxum moctyma: http://www.ibooks.ru/
25 | DnektponHas oubauoteuHas cucrema BOOK.ru. - Pexxum moctyma: http://www.book.ru
6.3.1. JIunieH3MOHHOE U CBOOOIHO PacHpPoCTpaHsieMoe NPOorpaMMHoe ofecrieyeHue, B TOM YHCJIe 0Te4eCTBEHHOI0
MPOU3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omnepaunnnas cucrema — Windows 10 Pro RUS Tloanucka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | Annexc bpaysep bpayzep Aunnexc bpayzep JluneHznonHoe cornamnienre Ha UCTOiIb30BaHue rporpamMm Sunexc bpayzep
https://yandex.ru/legal/browser_agreement/
6.3.1.3 | Mozilla Firefox Bpayzep Mozilla Firefox ITporpammuoe obecnieuenue mo iunenzun GNU GPL
6.3.1.4 | LibreOffice Oducnsrii maket LibreOffice ITporpammuoe obecnieuenue mo numnenzna GNU GPL
6.3.1.5 | MS Visio Pro 2016 WnuTerpupoBannas cpeana pazpadotku Microsoft Visio mpodeccruonanbusiii 2016 Tloamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.1.6 | MS Visual Studio Community Edition Cpena pazpabotku Microsoft Visual Studio 2022 IIporpammuoe obecriedeHue mno
nunensun GNU GPL
6.3.2. Tlepeuenn npodeccHOHAIBHBIX 023 JaAHHBIX U HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
6.3.2.2 | UICO MexmyHapoHasi OpraHU3aIis o CTaHaapTH3anuu https://www.iso.org/ru/home.html
6.3.2.3 | POCCTAHJAPT ®enepanbHOE areHTCTBO MO TEXHUYECKOMY PETYJIUPOBAHUIO U METPOJIOTHHI
https://www.gost.ru/portal/gost/
6.3.2.4 | Konekc — IpodeccuonansHble cripaBodHble cucTeMbl  https://kodeks.ru
7. MTO (o6opynoBaHue U TeXHHYECKHE CPEACTBA 00y4eHUs1)
Ayn HaumenoBanue 1o OcHarienue
113 [Tomemenue mms Windows 10 Pro RUS 20 TocaTIouHBIX MECT, pabovee MECTO IPEIOAaBaTeIIs
MIPOBEICHUS 7-Zip 20 xommeiotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
3aHATUN Snpexc bpaysep 8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-
JICKIIMOHHOTO Mozilla Firefox 4600/DWL-G520 Wireles
THUIA, LibreOffice 20 monuropoB Acer V193W-19”
CEMHHAPCKOI0 LibreCAD 20 KOMIIIEKTOB KJIaBUATypa+Mblllb
TUIA, KypCOBBIX Inkscape 1 xommyTatop Heynpasisgemslid DES-1024D
pa6ot (kypcoBbix | Notepad++. 1 6ecnipoBoaHas Touka nocryna DWL-3200AP
TIPOEKTOB), 1C:Ilpennpustue 8. Kommuaekr 3 Kommiekt obopynoBanus Arduino
IPYNIIOBBIX U Kaspersky Endpoint Security 5 yue6nsix komiutekToB SDK 1.1s
uHAUBUAYaNbHBIX | MS Access 2016 1 M®Y HP LJ M1212nf MFP
KOHCYJIbTaIUM, MS Project Pro 2016 12 Nuctpyment misa coopku 1K (oTBepTka ph-1, mrockoryois:
TEKYILEro MS SQL Server 2019 150 MM, Tepmoniacta 2rp., AHTUCTaTUYECKUI OpacieT, CTSDKKU
KOHTPOJIS U MS SQL Server Management 150 mm)
MIPOMEKYTOTHOM Studio 18.8
aTTeCTaIluH, MS Visio Pro 2016
camocrosTensHol | MS Visual Studio Community
paboTHI. 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

114 ITomerenue aisa LibreOffice 20 mocato4HbIX MeCT, pabodee MECTO Ipero1aBaTes,
MIPOBEICHUS Inkscape 15 mono6sokoB Apple IMac 21,1/Apple M1/RAM 8I'6/Apple
3aHSATHHA MS Visual Studio Community SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
JIEKIIMOHHOI'O Edition Extreme
THIIA, Blender 5 mono010k0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
CEeMHUHAPCKOTO Gimp SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
TUIIA, KyPCOBBIX IntelliJ IDEA Extreme
pabot (kypcoBeix | PyCharm Community Edition 1 ceteBoil HeynpasisieMblil kommyTtatop DES-1024G
IIPOEKTOB), Eclips 1 UnrepakxtnBHas nanens EliteBoard LR-75UT4017
TPYIIOBBIX U Adobe Reader DC 1 HoytOyx 15.6 HP 15-ral05ur
uHauBuayaisHeix | MAC OS Big Sure 1 M@V Brother DCP-1612WR
KOHCYJIbTAITUH, JetBrains PyCharm Community 1 HP Color LaserJet CP5225
TEKYIIETO JetBrains DataGrip
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTecTanuy,

CaMOCTOSTEIbHOI
paboThL.

114a Kabuner Windows 10 Pro RUS 16 mocanouHbIX MecT, pabouee MECTO IpenoaaBaTeis
WHPOPMATHKH. 7-Zip 16 xommbrotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
IMomerenue ms Sunexc bpaysep 945/ DDR3-1333-416/SSD Flexis
[IPOBEJICHUS Mozilla Firefox 120Gb/WD5000A AKX/Radeon HD-5800/Realtek PCle GBE
3aHATHHA LibreOffice 16 mouutopoB AOC €2243Fw 21,5”

JIEKIIMOHHOTO LibreCAD 16 KOMIIIEKTOB KJIaBUATypa+MblIlb

THUIA, Inkscape 1 Kommyratop LincSys SR224G

CEMHHAPCKOT0 Notepad++. 1 IIpoextop ViewSonic PJD5232

THUTIA, KyPCOBBIX 1C:IIpennpusitue 8. Komruiekr 1 IlpoexuonHsIi 5kpad Luma

pabot (kypcoBeix | Kaspersky Endpoint Security 1 ka¢ TeTeKOMMYHHKAIMOHHBIN

MIPOEKTOB), MS Access 2016 1 UBIT SMART UPS 2000

IPYIIOBBIX U MS Project Pro 2016 3 Kommytatop Cisco Catalist 2960

naauBuaAyansHeix | MS SQL Server 2019 1 Konnenrpatop AlterPath 16 port

KOHCYIbTaIUH, MS SQL Server Management 4 Mapmpytuzarop Cisco-2800

TEKYILEero Studio 18.8 2 Mapupyruzarop Cisco-2811

KOHTPOJISI U MS Visio Pro 2016 6 Monyib 2-port

MIPOMEXYTOUHOH MS Visual Studio Community 2 [Tanenb KOMMYyTaIlHOHHAS

aTTecTaluu, Edition 12 HInyp V.35 Cable

camocTtosTenbHoit | Visual Studio Code Buras mapa, Konnektop RJ-45

paboTsI Blender 2 UHctpymenT s 3aunctku kadems UTP
Gimp 1 INporsoxka xabenpHast, d=3,5 mm 10 M
Maxima 1 Tectep MEI'EOH 40060/111t.
Oracle VM VirtualBox 5 MHCTpYMEHT i 00)KMMa BUTOM Maphbl
PostgreSQL 5 Tectep xabenbHBIIH
IntelliJ IDEA 3 MHCcTpyMeHT A 3aaenku Kabens BuTasd mapa tun Krone ¢
PyCharm Community Edition KpIOYKaMH
Eclips 3 P renedon GrandStream GXP1610
Adobe Reader DC 2 Kommurekt mist Montaka CKC (maru-nanens 1U kat.5e UTP
Arduino Software (IDE) 24 nopra-1 wT., “”HCTpyMeHT 00kuMHOM 1t RJ-45 1 .,
NetBeans IDE WHCTPYMEHT JUTS 3a4MCTKU KaOens 1 MIT., HHCTPYMEHT ISt
ZEAL pa3zenku KoHTakToB - 1 mT., LAN Tectep 1 mT.)
Klite Mega Codec Pack 2 Poyrep Wi-Fi poyrep Keenetic
MS Office Standart 2010 1 Cepsep GA-870A-USB3/AMD-Phenom(tm)-I1-X4-945/
Ramus Educational DDR3-1333-41'6/SSD Flexis 120Gb/WD5000AAKX/Radeon
Micro-Cap Evaluation HD-5800/Realtek PCle GBE

115 ITomemienue as Windows 10 Pro RUS 20 mocaiouHBIX MECT, pabouee MECTO IPEeroaaBaTels

MPOBCACHUA

7-Zip

20 xommeiotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-




3aHATHH Snnexc bpaysep 945/DDR3-1333-4I'6/ SSD Flexis
JICKIIMOHHOTO Mozilla Firefox 120Gb/WD5000A AK/Radeon HD-5800/Atheros AR9287
THIIA, LibreOffice Wireless
CEMHHAPCKOI0 LibreCAD 19 monutopoB AOC e2243Fw 21,5”
TUNA, KypCOBBIX Inkscape 1 monutop Acer V226HQL 21,5”
pabot (kypcoBbix | Notepad++. 20 KOMIUIEKTOB KJIaBUATYypa+MbIIlIb
TIPOEKTOB), 1C:Ilpennpustue 8. Kommuaekr 1 6ecipoBoaHas Touka nocryna TP-Link TL-WA8S0IND
TPYIIOBBIX U Kaspersky Endpoint Security
uHAUBUAYaNbHBIX | MS Access 2016
KOHCYJBTAITHH, MS Project Pro 2016
TEKYIIEeTo MS SQL Server 2019
KOHTPOJIS U MS SQL Server Management
MIPOMEKYTOTHOM Studio 18.8
aTTeCTaIuH, MS Visio Pro 2016
camocrosTensHol | MS Visual Studio Community
paboTHI. 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
118 Kadenpa 7-Zip Cucremnsrit 6ok H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BbuncauTeabHOi | LibreOffice MoHuTop
TEXHUKHU. Kaspersky Endpoint Security IIpunrtep HP LaserJet 1018
CriennansHOE Adobe Reader DC M®V Brother DCP-L2540DNR
MOMEIIECHUE IS Klite Mega Codec Pack
XpaHeHUus 1 Java 8
npodumaktadeckor | PDF24 Creator
0 OOCITY>KUBAHUS Etxt Antiplagiat
yueOHOro Microsoft Windows 10 PRO x64
obopynoBaHus DSP OEM
MS Office Professional Plus 2007
119 INomemenue s Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MeCTO IperoaaBaTes

MIPOBEACHUS
3aHATUN
JIEKIINOHHOTO
TUTIA,
CEMHHAPCKOIo
THITa, KYPCOBBIX
paboT (KypCOBBIX
MIPOEKTOB),
IPYNIOBBIX U
WHIBHIYaTbHBIX
KOHCYJbTalUH,
TEKYILEero
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTaluH,
CaMOCTOSITENbHOM
paboTHL.

7-Zip

Sunekc bpayzep

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.
1C:IIpeanpusitue 8. Kommaekt
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

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

20 xommnetotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
-2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

20 MOHUTOPOB

20 KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb

1 6ecipoBonHas Touka noctyma TP-Link TL-WAS0IND




PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

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

NetBeans IDE
ZEAL
ARIS Express
AnyLogic
Klite Mega Codec Pack
MS Office Standart 2007
120 Ka6uner Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovee MEeCTO TPEIOoAaBaTelIs
MH()OPMATHKH, 7-Zip 20 xommsiotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
TEXHOJIOTHH U Snnexc bpaysep 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
METOJIOB Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
nporpammupoBanu | LibreOffice 40 monutopos Samsung S24R350FHI 23.8"
o LibreCAD 20 UBIT CyberPower UT650EG
IMomemenue st Inkscape 20 KOMILICKTOB KJIaBUATypa+MbIIIb
MPOBEICHUS Notepad++. 20 rapuutyp Defenfer G-320
3aHATHH 1C:Ilpennpusitue 8. Kommuaekr 1 neynpasisemsiit kommyrarop TP-LINK TL-SG1024D
JIEKIIMOHHOTO Kaspersky Endpoint Security 1 UnrepakTtuBHas nanens EliteBoard LR-75UT40i7
THIIA, MS Access 2016
CEMHHAPCKOI0 MS Project Pro 2016
THUIA, KypCOBBIX MS SQL Server 2019
pabort (xypcoBbix | MS SQL Server Management
TIPOEKTOB), Studio 18.8
TPYIIOBBIX U MS Visio Pro 2016
uHAuBUAYyaldbHBIX | MS Visual Studio Community
KOHCYJIbTAITUH, Edition
TEKYIIETO Visual Studio Code
KOHTPOJIS U Blender
MPOMEKYTOUHOMN Gimp
aTTecTaluu, Maxima
camocrositenbHON | Oracle VM VirtualBox
paboTHI. StarUML V1
PostgreSQL
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
NetBeans IDE
ZEAL
SMath Studio
Klite Mega Codec Pack
121 [Tomemenue nns Windows 10 Pro RUS 17 mocamoYHBIX MecT, pabouee MECTO MperoIaBaTers
IIPOBECHUS 7-Zip 17 xomnstotepoB PSH67/INTEL i5-2300/DDR3-1333-
3aHATHHA SAunexc bpaysep 41°6/SSD Flexis 120Gb/ WD5000AAKX/Radeon HD
JICKITHOHHOTO Mozilla Firefox 6700/Realtek PCle GBE
THTIA, LibreOffice 17 monutopoB AOC e2243Fw 21,5”
CEMHHAPCKOT0 LibreCAD 17 KOMILJIEKTOB KJIaBUATypa+MblIIlb
THTIA, KyPCOBBIX Inkscape 1 kommytarop Heynpaisiembiid DES-1024D
pabot (kypcoBbix | Notepad++.
MPOEKTOB), 1C:Ilpeanpustue 8. Kommiext
IPYIIOBBIX U Kaspersky Endpoint Security
uHAMBUAYaNbHEIX | MS Access 2016
KOHCYJIbTAlUH, MS Project Pro 2016
TEKYIIEro MS SQL Server 2019
KOHTpOJIA U MS SQL Server Management
TIPOMEXXYTOTHOH Studio 18.8
aTTecTaluu, MS Visio Pro 2016
camocTosTenbHoit | 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

SMath Studio

I10 JIMHKO v8.2 nemo-Bepcus

Klite Mega Codec Pack

122 ITomemnienue ais Windows 10 Pro RUS 20 mocaiouHBIX MECT, pabouee MECTO PEeroaaBaTels

MIPOBEICHUS 7-Zip 20 xommeiotepoB H310M S2P/Intel(R) Core(TM) i3-8100 CPU
3aHATHH Sanexc Bpaysep @ 3.60GHz/DDR4-2400-16I'6/TS240GMTS820S/  Radeon
JIEKIIIOHHOT'O Mozilla Firefox RX 550 Series/Realtek Gaming GbE Family Controlle
TUIA, LibreOffice 20 monutopoB Acer G246HYL 24”
CEMUHAPCKOTo LibreCAD 20 KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb
THIIA, KypCOBBIX Inkscape 1 neynpasisemsiit kommyrarop TP-LINK TL-SG1024D
pabort (xypcoBbix | Notepad++. 1 M@V Brother DCP-1612WR
MIPOEKTOR), 1C:Ilpennpustue 8. Komriekr
TPYIITOBBIX H Kaspersky Endpoint Security
nHAMBUAYyanbHBIX | MS Access 2016
KOHCYJbTaIUH, MS Project Pro 2016
TEKYILEro MS SQL Server 2019
KOHTPOJISL U MS SQL Server Management
MPOMEXYTOUHOH Studio 18.8
aTrecTalyu, MS Visio Pro 2016
camoctosaTenbHol | 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

Embarcadero RAD Studio XE8

Arduino Software (IDE)

NetBeans IDE

ZEAL

Kommexec KPEJIO -

3emMIIeyCcTpOHCTBO U KaJacTphbl

Klite Mega Codec Pack

MS Office Standart 2007

122 JlaGoparopus Windows 10 Pro RUS 20 mocaIouHbIX MECT, pabouee MEeCTO MPero1aBaTels

3emiieycTpoiictea | 7-Zip 20 xommbiotepoB H310M S2P/Intel(R) Core(TM) i3-8100 CPU
U KaJJacTPOB. SAnnexc bpaysep @ 3.60GHz/DDR4-2400-161'6/TS240GMTS820S/  Radeon
ITomerenue aasa Mozilla Firefox RX 550 Series/Realtek Gaming GbE Family Controlle
MIPOBEICHUS LibreOffice 20 mouutopoB Acer G246HYL 24”
3aHATHH LibreCAD 20 XOMIIJIEKTOB KJIaBUATypa+MblIlb
JIEKIIMOHHOT'O Inkscape 1 meympasmsemsrit kommyTatop TP-LINK TL-SG1024D
THIIA, Notepad++. 1 M@V Brother DCP-1612WR
CEMUHApPCKOTO 1C:IIpeanpusitue §. Kommiaekt

TUTA, KyPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),
TPYIIOBEIX U
WHAMBUAYaIbHBIX
KOHCYJbTAIINM,
TEKYIEro
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTecTaluH,

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

Visual Studio Code




CaMOCTOSITEIILHOM
paboThI.

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

Intelli] IDEA

PyCharm Community Edition
Eclips

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

ZEAL

Kommnexec KPEJIO -
3eMIIeyCTPOMCTBO U KaAaCTPhI
Klite Mega Codec Pack

MS Office Standart 2007
123 ITomemnienue s Windows 10 Pro RUS 19 nocamouHbIX MecT, pabodee MECTO PENoaaBaTes
MPOBEACHUS 7-Zip 19 xommeiotepoB HI1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH Sanexc Bpaysep -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOTO Mozilla Firefox AR9287 Wireless
TUIA, LibreOffice 19 monuTopos LG Flatron 1718s
CEMUHAPCKOTo LibreCAD 19 KOMIUIEKTOB KJlaBUATYypa+MBbIIIIb
THIIA, KypCOBBIX Inkscape 1 neynpasisemsiit kommyrarop TP-LINK TL-SG1024D
pabot (kypcoBeix | Notepad++.
MTPOEKTOR), 1C:Ilpennpustue 8. Komriekr
TPYIITOBBIX H Kaspersky Endpoint Security
nHAUBUAYyanbHEIX | MS Access 2016
KOHCYJbTaIUH, MS Project Pro 2016
TEKYILIEro MS SQL Server 2019
KOHTpPOJISL U MS SQL Server Management
MPOMEXYTOUHOH Studio 18.8
aTrecTalyu, MS Visio Pro 2016
camoctosaTenbHOl | MS Visual Studio Community
paboTHL. 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
125 INomemenue s Windows 10 Pro RUS 17 mocamo4YHBIX MecT, pabodee MECTO IPETIoaBaTes
MPOBEICHUS 7-Zip 17 xomnerorepoB H110M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH SAunexc bpayzep -2133-81'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIa, LibreOffice 17 monuTopoB Samsung SyncMaster 920N
CEeMUHAPCKOTO LibreCAD 17 KOMILJICKTOB KJIaBHATypa-+MBbIIIb
THIA, KyPCOBBIX Inkscape 1 xommytartop Heynpasisiembid DES-1024G
pabot (kypcoBeix | Notepad-++.

MIPOEKTOB),
TPYMNIOBBIX U
VHIBHIYaTbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJISL U
IIPOMEKYTOUHOM
aTTecTanuy,
CaMOCTOSITETTbHON

1C:IIpeanpustue 8. Kommaekt
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




paboTHL.

Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

Intelli] IDEA

PyCharm Community Edition
Eclips

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

ZEAL

SMath Studio

Klite Mega Codec Pack

124

Knacrepnas
naboparopus
CepBepHbIi LIEHTP
CnenuansHoe
MTOMEIICHUE JUIS
XpaHeHUs U
npoduIakTHYeCcKOr
0 00CITy)KUBaHUS
y4eGHOTO
00opynoBaHUs

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 «TenekoMMyHUKAIMK U
CeTH»

YMKK «KommyraTopsl
JIOKAJIbHBIX CeTe

YMKK «D1eKTpoTeXHHUKA H
AIIEKTPOHHUKA»

YMKK «HpopMannoHHbIe
CHCTEMBI B 9KOHOMUKE

YMKK «KopnoparusHbie
HHGOPMAIMOHHBIC CHCTEMBD)
YMKK "MonenupoBanue
JTAHHBIX)

YMKK "O6BexTHO-
OpPUCHTUPOBAHHBIC TEXHOJIOTHI
YMKK «MH}popmannoHHbIe
TEXHOJIOTHI

YMKK «¥Ymnpasnenue 6azamu
JTAHHBIX)

YMKK «CereBbie
HH(POPMALMOHHBIC TEXHOJIOT U
YMKK «TeopeTnueckne OCHOBBI
HH()OPMATHKID

YMKK "OCHOBBI aNropuTMH3aIHUN
U IIPOTPaMMHPOBAHHUS

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

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

Hentp ynpasnenus I10O Kpeno
MS SQL Server 2016

Apache HTTP Server

Croiika cepBepHas

VYupasmnsronuit y3en kiaactepa [SO0PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\WD5001ABYS 1 mt.

Pabounii y3en kinactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-
667-8192Mb\WDS800JD\ - 16 T

CepaepHnblii y3en Spectrus ISOOPX-S5380\ Xeon E5345\ DDR-
2-667-8192Mb

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

Kommytatop DLink

Kommyrartop DLink

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

CereBoe xpaHuuiie AaHHbIX Synology DS-418 1 mir.
Monutop Acer V193 1 wir.

Ixad 2-x ABEpHBINH apXUBHBIA METaILI. - 2IIT

Crumut cucrema AirWell 1 .

Cnnur-cucrema Lessar 1 .

Cucrema xonrpoist gocryna CKAT 1200 17 1 wr

126

ITomemenne nis

Windows 10 Pro RUS

20 mocaIoIHBIX MECT, pa60qee MCCTO IperoaaBaTeIA




MIPOBEACHUS
3aHATUH
JICKITHOHHOTO
THTIA,
CEMHHAPCKOT0
TUIA, KyPCOBBIX
paboT (KypcoBBIX
MPOEKTOB),
IPYNIOBBIX U
WH/IBUYaTbHBIX
KOHCYJIbTalUH,
TEKYILEero
KOHTPOJISL U
IIPOMEKYTOUHOM
aTTeCcTaluH,
CaMOCTOSITENbHOM
paboTHL.

7-Zip
Sunekc bpayzep
Mozilla Firefox
LibreOffice
LibreCAD
Inkscape
Notepad++.
1C:Ilpeanpustue 8. Kommext
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
StarUML V1
PostgreSQL
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)

11 xomneroTepoB tuna «Morob10k» Lenovo IdeaCentre-/ Intel
Pentium CPU 4415U 2.30GHz/DDR4-2133-4I"6/ WDC
WDI10EZEX-08WN4A0 1000I'6/ Intel(R) HD Graphics 610 /
Realtek PCle GbE Family Controller/ Qualcomm Atheros
QCA9377 Wireless Network Adapter

5 komnbproTepoB THNa «MoHOO0K» Lenovo IdeaCentre IAO
300-23SU /INTEL Pentium 4405U/DDR4-2400-
8I'6/ST1000DMO003/Intel HD-510/Intel(R) Dual Band Wireless
-AC 3165

4 Kommsiotepa Ttrma "Moro6mok" Lenovo /Intel Pentium
Silver J5040 CPU 2.00GHz/DDR4-2400 8I'6/SSD WDC PC
SN530 SDBPMPZ-512G-1001/Intel(R) UHD Graphics 605/
Realtek PCle GbE Family Controller/ Realtek 8821CE
Wireless LAN 802.11ac PCI-E NIC

20 KOMIIIEKTOB KIaBUATypa+MbIIIb

1 6ecnipoBoiHas Touka gocryna DWL-3200AP

NetBeans IDE

ZEAL

Klite Mega Codec Pack

208 ITomemienue aas Windows 10 Pro RUS 19 nocanouHbIX MecT, pabodee MEeCTO IpPEnoaaBaTels,

MPOBEACHUS 7-Zip 10 xommerotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
3aHATHH Sanexc Bpaysep 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
JIEKITMOHHOT'O Mozilla Firefox PCle GBE
TUIA, LibreOffice 9 komnbrotepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
CEMHHAPCKOT0 LibreCAD 2666-161'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
THIIA, KyPCOBBIX Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
pabort (xypcoBbix | Notepad++. 1 xommbrotep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-

MTPOEKTOR),
TPYIIOBBIX U
WH/IBUYaTbHBIX
KOHCYJbTalUH,
TEKYILEro
KOHTpOJIA U
IIPOMEKYTOUHOM
aTTeCTallUH.

1C:Ilpennpustue 8. Komriekr
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

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

Diptrace

Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
HD-5700 Realtek PCle GBE

10 mouuropos Philips 274E5QSB 27~

1 morutop Samsung SyncMaster E1720

11 KOMIUIEKTOB KJlaBUATYypa+MBbIIIIb

1 npuntep HP LaserJet 1018

1 xommyTaTop Heynpasnsemsiit TL-SG1024D
MexaucuurraapHas nadoparopnas craniust NI ELVIS 11 u
IO Circuit Design Suit

JlaGopaTopust CXeMOTEXHUKH (HEOOXOIIMO HaIIIHE JIa0.
ctaniuu ELVIS) IpakTikym mo uudpoBbIM dJeMEHTaM
BBIYMCIIMTEIbHOH 1 HHYOPMALMOHHO-U3MEPHUTENBHOM
TeXHHUKHN (HEOOXO0AMMO HAIMINE Ta00paTOpHOIT CTaHIINU
ELVIS) JIabopaTopus IpoeKTHPOBaHUE IIU(PPOBBIX yCTPOICTB
u niporpammupoBanus [TJIMC (HeoO6xomumo Hanuuue
naboparopnoii craniu ELVIS) Kommutekt akceccyapos NI
myRIO Starter Accessory Kit (onronansro) Kommrexr
akceccyapoB NI myRIO Mechatronics Accessory Kit
Kommrekt akceccyapoB NI myRIO Embedded Systems
Accessory Kit JIabopaTopust mporpaMMHAPOBAHS
BCTPaMBaeMbIX cucTeM JIOKaIbHBIC BEIYUCIUTEIBHBIEC CETH
(HeoOxoaumo Hanmuue naboparopHoii cranimu ELVIS)
[pombimuieHHBIe HHTEP)EHCH M TPOTOKOIIBI (TTPOrpaMMHAas
Bepeust) Axagemuaeckas imnen3us NI LabVIEW na
HEOTpaHUYEHHOE KOJI-BO pabouux MecT B mpenenax kadeapsl.
Arduino Robot.
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JlabGopaTopust CXEeMOTEXHUKH (HEOOXOIMMO HAITHYHE JIal.
craauuu ELVIS) [IpakTrky™m 1o 1iud)poBEIM 1eMeHTaM
BEIYHCIUTETBHON 1 HH()OPMAIMOHHO-U3MEPHUTEIHHON
TEXHUKH (HEOOXOIMMO Haluue 1ab0paTOpHON CTaHIIUH
ELVIS) JlabopaTopust npoekTHpoBaHHe IIU(PPOBBIX YCTPOHCTB
u iporpammupoBanus [IJIMC (reobxoanmo Hanmmane
naboparopHoii cranimu ELVIS) Kommuiekt akceccyapos NI
myRIO Starter Accessory Kit (omuonansno) Komriekr
akceccyapoB NI myRIO Mechatronics Accessory Kit
Kommekt akceccyapoB NI myRIO Embedded Systems
Accessory Kit JJabopaTopust nporpaMMHUpOBaHUs
BCTpauBaeMbIX cucteM JIoKanbHble BEIYMCIUTENbHbIE CETU
(reoOxoamMo Hanmuwe adboparoproit crannun ELVIS)
[IpompitieHHbIe HHTEP(ENCH U TPOTOKOIIBI (TIPOrpaMMHast
Bepcus) Akamemuueckas aunensus NI LabVIEW na
HEOTPaHUYEHHOE KOJI-BO PaOOUYMX MECT B Ipezenax Kadempal.
Arduino Robot.




8. METOMYECKHE YKA3AHMUA /U1 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHHUIIJIMHBI (MOAY JISA)

B cootBerctBru ¢ TpeboBanusiMu GTOC BO mo HampaBieHUIO MOATOTOBKH Pean3alisi KOMIETEHTHOCTHOTO TIOAX0/1a
MpeIycMaTpUBAET UCIOJIb30BaHKUE B YUeOHOM IMPOLIECcCe aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATHI (pa3bop
KOHKPETHBIX 33/1a4, IPOBE/ICHNE OJIMI-OIPOCOB, HCCIIEI0BATENbCKUE pabOThI) B COUCTAaHUH C BHEAYJUTOPHOH paboToOl C 1IeNbI0
(hopMupoBaHUs 1 Pa3BUTHS MPO(YECCHOHATHFHBIX HABBIKOB 00YJaIOIIUXCS.

JlexuuonHsle 3aHATHA gononHsorcs [13 u pasmuaaeiMu popmamu CPC ¢ yuebHoM u HaydHOU uTepaTypoil B mporecce Takoit
PaboTBI CTYCHTHI IPUOOPETAIOT HABBIKK IIIYOOKOTO UTCHUS» - aHAIN3a U UHTEPIIPETALNK TEKCTOB 110 METOIOJIOTHH H METOIUKE
JICITUTTIAHEL.

Y4eOHBII MaTepHall 110 JUCHHUIIINHE « BBICOKONPON3BOUTENIFHBIC BEIYUCIUTENBHBIC CHCTEMBD». Pa3IeieH Ha JIOTHIeCKH
3aBepllIeHHbIE YacTH (MOAYNIN), TIOCIe U3ydeHHs, KOTOPBIX IpelycCMaTpHBAeTCs aTTecTays B popMe MHUCbMEHHBIX TECTOB,
KOHTPOJIBHBIX PaboT.

PaboTs! onieHuBaroTCA B 6ayrax, cyMMa KOTOPBIX JTaeT PEUTHHT KaXI0ro odydaromerocs. B 6amrax oneHHBaIoTCs HE TOIBKO
3HAHUS U HABBIKYM O0YJAIOMINXCS, HO ¥ X TBOPYECKHE BO3MOXKHOCTH: aKTUBHOCTb, HEOPAHHAPHOCTD PEIICHUI TOCTABIEHHBIX
npodaeM. Kaxkaplit Moy b yueOHON AUCIUIIMHBI BKIIIOYAaeT 00s13aTeNbHbIe BUABI padoT — jiekuunu, [13, pasnuunsie Buas CPC
(BBITIOJTHEHUE JOMAIITHUX 3aJaHAH [0 PEIICHHMIO 3a/1a4, TOJrOTOBKA K JICKIUSAM U MTPAKTHYCCKUM 3aHATHIM).

®dopma TeKyIIero KOHTPOJIS 3HaHUH — paboTa CTy[JeHTa Ha IPaKTHIEeCKOM 3aHATHH, orpoc. Popma MpoMeKyTOUHBIX aTTECTaINi —
KOHTpOJIbHAs paboTa B ayIUTOPUH, JOMAIHss paboTa. MiToroas ¢opmMa KOHTPOJISI 3HAHUH 1O MOIYIISIM — KOHTpOJIbHAs paboTa ¢
3aJja4yaMu 110 MaTepUaIy MOIyJIs.

MeTtoandeckue yKa3aHusI IO BHIMTOJHEHHIO BCEX BUIOB YUeOHOM pabOTHl pa3MeNIeHBI B 3JIESKTPOHHON 00pa30BaTebHON Cpeie
aKaJleMHH.

Meroandeckue yka3aHus U MaTepHaibl 0 BUIaM yI€OHBIX 3aHATHH MO TUCLHUIINHE:

Bup yaeOHBIX 3aHATHIA, padoT - OpraHu3amis AeSTeTbHOCTH 00yJaronierocs

Jlexuust - Hammcanne xoHCIEKTa JEKIUH: KPAaTKO, CXEMAaTHYHO, MOCIIEAOBATEIFHO (PUKCHPOBATH OCHOBHBIC
TOJIOKEHHUS, BEIBOJIBI, (POPMYITHPOBKHU, 000OIIEHNUS, OTMEYaTh BaXKHbIE MBICIIHU, BBIAEISTH KIIIOUEBbIE CI10Ba, TePMUHEL. [IpoBepka
TEPMHUHOB, IOHATHH C TIOMOIIBIO SHIMKIIONEANH, CI0Bapeil, CIPaBOYHUKOB C BBINMCHIBAHUEM TOJIKOBaHHUH B TeTpaab. OO03HAUHTh
BOIIPOCHI, TEPMHUHEI, MaTepHa, KOTOPBIH BRI3BIBAECT TPYAHOCTH, TIOMBITATECS HAWTH OTBET B PEKOMEHIYEMOil TUTepaType, eCiu
CaMOCTOSTENBHO He yHaéTcs pa3oOpaThes B MaTepuane, Heo0X0IuMO c(hOpMyIUpPOBaTh BOIIPOC U 33aTh IIPEHOAAaBATENI0 Ha
KOHCYJIBTAI[MH, HA IPAKTHYECKOM 3aHSTHH.

IMpakTr4eckue 3aHATHS - KoHcniektipoBanue HCTOUYHHKOB. PaboTa ¢ KOHCIIEKTOM JIEKIHH, ITOJrOTOBKAa OTBETOB K
KOHTPOJBHBIM BOIIPOCAM, IIPOCMOTP PEKOMEHTyeMOH JINTEPaTyphl, paboTa ¢ TEKCTOM. BBITIOTHeHNE TPaKTHIECKUX 33134 B
WHCTPYMEHTAJIbHBIX cpeAax. BoimonneHune npoekToB. Pemenne pacuéTHO-rpaduyeckux 3a1laHuid, pelieHue 3a1ad o aropuTMy u
ap.

CamocrostensHas padora - 3HaKOMCTBO C OCHOBHOW U JIONIOJHUTENBHON JIUTEPATypOl, BKIIIOYAs CIPaBOYHbBIE U3JAHUSA,
3apyOexHbIe HCTOYHUKH, KOHCIIEKT OCHOBHBIX IOJIOKECHUH, TEPMUHOB, CBECHUI, TPEOYIOLUIUXCS AT 3aIIOMUHAHUS U SBIISIOIIUXCS
OCHOBOTIOJIATalOMIUMHU B 3Tol TeMe. CocTaBleHHe aHHOTAIMH K IPOYUTAHHBIM JIMTEPAaTypHbIM UCTOUYHUKAM H JP.

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIMMCH IO BBINTOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

CamocrositenbHast paboTa CTYJICHTOB B XO/I€ CeMecTpa SBIISIETCSl BAXKHOM COCTaBHOM YacThIO y4eOHOTo Mmpolecca u Heodxoauma
JUTS 3aKPETICHUS U YIITyOJIeH!s 3HAHWH, TIOy9eHHBIX B IEPHOJI CECCHU Ha JICKIMAX, IPAKTHYSCKUX U MHTEPAKTHBHBIX 3aHITHIX, a
TaroKe JUIA MHANBUIYAIBHOTO U3YUCHHS JTUCIUIUIMHEL B COOTBETCTBHH C IIPOTPaMMOM M PEKOMEHIOBAHHOM JTHTEPaTypOH.
CamocrositenbHast paboTa BBINOIHACTCS B BUJIE MOATOTOBKHU JOMAIITHET0 3a/1aHUsI WITH COOOIIEHHMS 110 OTAEIBHBIM BOIIPOCaM,
HaIlMCaHUE U 3al[1Ta HayIHO-HUCCIIEI0BATEIILCKOTO ITPOEKTA.

KoHTpoip KauecTBa BHIOTHEHHUS CAMOCTOSATENBHOH (TOMAIIHEeH) paboTH MOKET OCYIIECTBIISATHCS € IIOMOIIBIO YCTHOTO OIIPOca Ha
JIEKIUSAX WM IPaKTUIECKUX 3aHATHAX, 00CYKICHHUS HOATOTOBICHHBIX HAyYHO-UCCIEOBATEIECKUX IPOSKTOB, IIPOBEICHHUS
TECTUPOBAHUSL.

YcrHBIe (OPMBI KOHTPOJIS IOMOTYT OIICHHUTH BIAJICHUC CTyACHTaMH KaHPaMH HAyYHOU pedud (IUCKYCCHS, TUCITYT, COOOIICHHUE,
JIOKJIAJ] U JIp.), B KOTOPBIX PACKPBIBACTCS YMCHHE CTYCHTOB IIEPEAaTh HYKHYIO HH(OPMAITHIO, TPAMOTHO HCIIOIB30BATh S3BIKOBHIC
CPEICTBa, a TAKKEe OPATOPCKUE MPUEMBI JUIsl KOHTAKTA C ayAUTOPHEH.

[TucsMeHHbIe paOOTHI HO3BOJISIOT OLIEHUTD BJIaJICHUE HCTOUYHUKAMH, HAYYHBIM CTHJIEM U3JI0XKEHUS, JUIl KOTOPOTO XapaKTePHBI:
JIOTHYHOCTH, TOYHOCTh TEPMHHOJIOTHH, 0000IIIEHHOCTE U OTBJICYCHHOCTD, HACHIIIIEHHOCTD (haKTHUECKOi nHpopManue.

Bug pabotsr: CamocTosiTennsHOE H3ydeHHe pa3iesioB, CaMomoaroroBka (mpopaboTka ¥ IIOBTOPEHUE JIEKIIHOHHOTO MaTepHaza i
Marepuana yueOHHKOB M YUEOHBIX TOCOOHH, HOATOTOBKA K JIAOOPATOPHBIM U MPAKTUYECKUM 3aHATHSIM, KOJUIOKBUYMaM, pyOeKHOMY
KOHTPOJIIO U T.1I.)

Bun konTtposst: KoHTpodbHEI onpoc (YCTHBIH, THChMEHHBIH). KoHTponbHast aynuTopHas (qomamrsss) pabdota. HIuBHya pHOE
cobecenoBanue. 3a4éT

Metonuyeckye yKazaHusl O BBIITOIHEHUIO CAMOCTOSITENILHONW pabOThI 110 AUCHHUININHE « BBICOKOIPOM3BOJUTEEHBIC
BBIYHCIIUTEIBHEIC CHCTEMBI».

Pabora mpeamnonaraeT UCTIONB30BaHKUE IPUOOPETEHHBIX HA MPAKTHUECKHX 3aHATUSIX HABBIKOB PaboThI B cucteMe MS Visual Studio
2010 nnu Mnaaie npu pa3padboTKe MapauiedbHbIX npuiokeHuid Ha atdpopme .NET Bepcuu He Hinke 4.0. [Tocneanee
00CTOSATETHCTBO MPOANKTOBAHO HEOOXOANMOCTEIO Hcnonb3oBaHus onbmuoTekn TPL. Beibop BapnaHTa 3a1aHIsS MOXKET OBITH
C/IeNaH U3 TIPEUIOKEHHOTO HIDKE CIHCKA!

C momomsio Meton1oB kiacca Task Oubnuorexu TPL .NET pewmuts crieayromye 3agauu:

Bapuanr 1. ITprocTaHOBUTH BBHIMOJIHEHHE BBI3BIBAIONIETO POrPaMMHOTO KOZIa, TI0OKa He OyJET BBINOJHEH MOCIEIHUN U3
MIOTOKOB, OOBSIBIICHHBIH B MacCHBe t.
Bapuanr 2. IIprocTaHOBUTH BBIIOIHEHNE BBI3BIBAIOMIETO IIPOrPAMMHOIO KO/, TOKA He OyIeT BHINOIHEH XOTS ObI OJHH W3

[TOTOKOB, OOBSIBIICHHBIM B MacCHUBE t.




Bapwuanr 3.
Bapuanr 4.
Bapuasnr 5.
Bapuasnr 6.

Bapuanrt 7.
Bapuanr 8.
Bapuanr 9.

Bapuant 10.

HHACKCAMU.

Bapuanr 11.

V4

Bapuant 12.

MacCHuBa Z.

Bapuanr 13.

HHJACKCaMH.

Bapuanr 14.

HUHJACKCAMH.

Bapuanr 15.

MacCCHuBa Z.

IIprocTaHOBUTH BBIMONHEHHE BBI3BIBAIOLIETO IPOrPaMMHOTIO KOJA, ITOKAa He OyAyT BBIOIHEHHI MOTOKH tl u t2.
CrapToBaTh OJHOBPEMEHHOE BBINOIHEHHE NTOTOKOB, OOBABIECHHBIX, Kak t1 u t2.

CrapToBaTh OJHOBPEMEHHOE BEINTOJHEHHE N TIOTOKOB, OOBSBICHHBIX, KAK MAaCCHB t IK3eMIUTIPOB Kiacca Task.
Pa3paborats mporpamMMy, TOUKa BXOAa KOTOPOH I€HEpUpyeT TPU MapaiedbHBIX HOTOKA U 3aBEPIIUTH €T0
TOJIBKO TOT'Ja, KOT/Ia 3aBepIIaTcs BCe Mpolecchl. Kaxplit MOTOK JOJIKEH BEIBOAUTH TEKCT C €[0 HOMEPOM.

C nomompto Task cozaaTh MOTOK, KOTOPBIi
C momomtsio Task co3mate MOTOK, KOTOPBIH
C nomonrsro Task co3gaTe MOTOK, KOTOPBIH
C nomompto Task cozaaTh MOTOK, KOTOPBIi
C nomomrsro Task co3gaTe MOTOK, KOTOPBIH
C nomompto Task cozaaTh MOTOK, KOTOPBIi
C nomonrsro Task co3gaTe MOTOK, KOTOPBIH

C momomtsro Task co3mate MOTOK, KOTOPBIH

C nomousto Task co3maTh MOTOK, KOTOPBIH

BBIYHC/ISCT HauOOJIbIIee YHCIO0 MACCUBA Z.

BBIYHUCIIACT HAMMCHBIICC YHCJIO MaCCHBa Z.

BBIUHCIIACT CYMMY JJIEMCHTOB MacCuUBa Z C 4ETHBIMU MHJICKCAMU.
BBIYHCIIACT CYMMY 2JICMCHTOB MacCCHUBa Z C HEUYETHBIMU
BBIUUCIIACT CYMMY YETHBIX AJIEMEHTOB IICJIOYUCIIEHHOTO MacCUBa
BBIYHUCIIACT CYMMY HEYETHBIX JIEMEHTOB 1IEJIOYHCICHHOTO
BBIUHCIIACT MPOU3BEACHUC BJIEMEHTOB MacCHBa Z C YETHBIMH

BBIYUCIIACT MMPOU3BCACHUC 3JICMCHTOB MAaCCHBA Z C HEUYETHBIMU

BBIYHCIIACT MPOU3BEACHUC YETHBIX AJIEMEHTOB HCJIOYUCIICHHOI'O




