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1. IEJIM OCBOEHU S JUCLIAILIMHBI (MOZY.I5T)

1.1 HGHBIO OCBOCHHUS JUCIHUITIIMHBI ((BLICOKOHpOI/I?;BOI[I/ITeHbHI)Ie BBIYHCJINTCIBHBIC CUCTCMBD) ABJIACTCA yrny6neHI/1e YPOBHA

OCBOCHHS KOMIICTCHITUN B obJactu COBpPEMEHHBIX TEXHOJIOTUI BBICOKOIIPOU3BOAUTECIBHBIX Bbl‘*Il/lCJ'ICHI/lIZ, APXUTCKTYPhI
COBPEMCHHBIX CYNIEPKOMIIBIOTEPOB, COOTBETCTBYIOIINX TEXHOJIOTUH 1 CpCACTB NpOrpaMMHUpPOBaHUA JJI HUX.

3amaun:

IMPOrpaMMHBIX CUCTEM, ITOJJHOCTBIO YIOBJICTBOPAIOIIUM Tpe6OBaHI/IHM COBPEMCHHOTI'O ITOJIB30BATEIIA.

3az[aanI/I JAUCHUIUIAHBI  ABJISICTCA  IOJYUYCHHE 3HaHUN U yMeHI/Iﬁ B oOnacTu paSpaGOTKI/I BBICOKOIIPOU3BOAUTECIIbHBIX

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

Iuxn (paznpen) OIT:

|BI.B.,II9.03

2.1 | TpeGoBaHusi K NpeIBaAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

2.1.1

ApPXHUTEKTypa MapajyIeIbHbIX BEIYUCIUTEIBHBIX CHCTEM (IIPOrpaMMa IOArOTOBKH OaKalaBpoB)

2.2 | JucuumimHbI (MOY/IM) U MPAKTHKH, 1JI1 KOTOPBIX OCBOECHHE JaHHOW JUCUMIJIMHBI (MOAYJIs) HE00OX0IMMO KaK
npeauniecTBywIee:

2.2.1

BrmonHeHwe 1 3anTa BEITYCKHOH KBaTH(UKAIMOHHON paboTHI

222

Hetipo-Heuérkue cuctemsl

223

IloaroroBka k ciade v caava TOCYyJapCTBEHHOI'O 3K3aMC€Ha

224

HpOI/ISBO,I[CTBCHHa)I IpaKTHUKa: Hpe,I[Z[I/Il'[.HOMHaSI IIpaKTUKa

3. DPOPMUPYEMBIE KOMIIETEHIIUU, UHIUKATOPbI UX TOCTUKEHUA
U IUIAHUpPYeMble Pe3yIbTAThI 00yIeHHs!

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOLYJIS)

Kon HaumeHoBaHue pa3/ieoB U TeM /BU] Cemectp | YUacoB | Komneren- | Jlureparypa m 3.1. pecypest | [Ipakr
3aHATHUS 3aHATHS/ / Kype 107071 . OAT.
Pasgen 1. ApxuTekTypa COBpeMeHHbIX
KOMIILIOTEPOB
1.1 OO01m1ast ycCTAaHOBKA Ha CAMOCTOSITEIIEHOE 1 2 TIK-1.1 TIK- | JI1.1 JI1.2 JI1.3J12.1 J12.2 J12.3
oBJageHue Kypcom /JIex/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
MK-2.1 K-
2.2 TIK-2.3
IK-8.1 IK-
8.2 TIK-8.3
1.2 OO01m1ast yCTAaHOBKA Ha CAMOCTOSITEIIEHOE 1 34 IIK-1.1 K- | JI1.1 JI11.2 JI1.3J12.1 J12.2 J12.3
oBnaaeHue kypcom /Cp/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
[IK-2.1 IIK-
2.2 TIK-2.3
MK-8.1 K-
8.2 TIK-8.3
1.3 Knaccudukarus 2 0 TIK-1.1 TIK- | JI1.1 JI1.2 JI1.3J12.1 J12.2 J12.3
BBICOKOTIPOU3BOIUTENBHBIX cUcTeM /JIex/ 1.2 TIK-1.3 JI12.4 J12.5 J12.6
MK-2.1 K- 0132333435
2.2 TIK-2.3
IK-8.1 IK-
8.2 TIK-8.3
1.4 Knaccudukarus 2 0 MK-1.1 K- | JI1.1 JI1.2 J11.3J12.1 J12.2 J12.3
BBICOKOIIPOU3BOAUTENBHBIX cucTeM /I1p/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
[IK-2.1 IIK- 21022233435
2.2 TIK-2.3
MK-8.1 K-
8.2 TIK-8.3
1.5 Knaccudukarus 2 2 TIK-1.1 TIK- | JI1.1 JI1.2 JI1.3J12.1 J12.2 J12.3
BBICOKOTIPOU3BOAUTENHLHBIX cucteM /Cp/ 1.2 TIK-1.3 JI12.4 J12.5 J12.6
MK-2.1 K- 0132333435
2.2TIK-2.3
IK-8.1 IK-
8.2 TIK-8.3
1.6 CuMMeTpHUYHbIE MYJIBTUIIPOLIECCOPHbIE 2 0 TIK-1.1 TIK- | JIT.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3
cuctemsl /JIex/ 1.2 TIK-1.3 JI2.4 J12.5 J12.6
[IK-2.1 IIK- 21022233435
2.2 TIK-2.3
MK-8.1 K-

8.2 TIK-8.3




1.7

CumMeTpHYHbIe MyIBTUIIPOIIECCOPHBIE

IK-1.1 TK-

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3

cuctemsl /TIp/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 TIK- 313233 54 35
2.2TIK-2.3
ITK-8.1 IIK-
8.2 TIK-8.3
1.8 CHUMMETpHYHBIE MYJIbTUIIPOLIECCOPHBIE IIK-1.1 K- | JI1.1 JI1.2 JI1.3J12.1 J12.2 J12.3
cucrems! /Cp/ 1.2TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 01523354055
2.2TIK-2.3
IK-8.1 TIK-
8.2 TIK-8.3
1.9 Knacrepsr. GRID-texHonornu. O6mauHsle MK-1.1 TIK- | JI1.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3
Beryncnenus /Jlex/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 TIK- 313233 54 35
2.2TIK-2.3
ITK-8.1 IIK-
8.2 TIK-8.3
1.10 Knacrepsr. GRID-texHOomornu. O6magHbIe IIK-1.1 K- | JI1.1 JI1.2 JI1.3J12.1 J12.2 J12.3
BeruncieHus /T1p/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 01523354055
2.2TIK-2.3
IK-8.1 TIK-
8.2 TIK-8.3
1.11 Knacrepsr. GRID-texHonornu. O6mauHsle MK-1.1 TIK- | JI1.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3
Bbruncienus /Cp/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 TIK- 313233 54 35
2.2TIK-2.3
IK-8.1 IIK-
8.2 TIK-8.3
Paznen 2. lexomno3unus. Ilepenaua
€oo01eHHUI
2.1 PeiiTUHT CynIepKOMIIBIOTEPOB U IIPUMEPBL IK-1.1 IIK- | JI1.1 JI1.2 J11.3J12.1 J12.2 J12.3
ux npumeHeHust /Jlex/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 0132333435
2.2TIK-2.3
IK-8.1 TIK-
8.2 TIK-8.3
2.2 PeliTHHT CynepKOMITBIOTEPOB U TIPUMEPHI TK-1.1 TIK- | JI1.1 JI1.2 JI1.3J12.1 J12.2 J12.3
nx npumeHerus /I1p/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 010322333435
2.2TIK-2.3
IK-8.1 TIK-
8.2 TIK-8.3
2.3 PeliTHHT CynepKOMITBIOTEPOB U IIPUMEPHI IIK-1.1 K- | JI1.1 JI11.2 JI1.3J12.1 J12.2 J12.3
ux npumeHenus /Cp/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 30132333435
2.2TIK-2.3
IK-8.1 TIK-
8.2 TIK-8.3
2.4 Cyniep 9BM o¢upm IBM u Cray /JIex/ MK-1.1 K- | JI1.1 JI1.2 J11.3J12.1 J12.2 J12.3
1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 01322333435
2.2TIK-2.3
IK-8.1 TIK-
8.2 TIK-8.3
2.5 Cynep OBM ¢upm IBM u Cray /TIp/ MK-1.1 TIK- | JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 30132333435
2.2TIK-2.3
IK-8.1 TIK-

8.2 TIK-8.3




2.6

Cynep OBM ¢upm IBM u Cray /Cp/

IK-1.1 TK-

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3

1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 TIK- 313233 54 35
2.2TIK-2.3
ITK-8.1 IIK-
8.2 TIK-8.3
2.7 [Mapamurms! mporpammupoBanus /Jlex/ IIK-1.1 K- | JI1.1 JI1.2 JI1.3J12.1 J12.2 J12.3
1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 01523354055
2.2TIK-2.3
IK-8.1 TIK-
8.2 TIK-8.3
2.8 IMapagurms! nporpammupoBanus /Ip/ MK-1.1 TIK- | JI1.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3
1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 TIK- 313233 54 35
2.2TIK-2.3
ITK-8.1 IIK-
8.2 TIK-8.3
2.9 IMapagurmsr nporpammupoBanus /Cp/ IIK-1.1 K- | JI1.1 JI1.2 JI1.3J12.1 J12.2 J12.3
1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 01523354055
2.2TIK-2.3
IK-8.1 TIK-
8.2 TIK-8.3
2.10 Metononorust NpOEKTUPOBAHUS MK-1.1 TIK- | JI1.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3
MapajuieNIbHBIX aIropuT™MoB /JIek/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 TIK- 313233 54 35
2.2TIK-2.3
IK-8.1 IIK-
8.2 TIK-8.3
2.11 MeTtonosorusi NpOeKTUPOBAHUS IIK-1.1 K- | JI1.1 JI1.2 J11.3J12.1 J12.2 J12.3
MapaJuIeNbHBIX anropuT™MoB /IIp/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 01523354055
2.2TIK-2.3
IK-8.1 TIK-
8.2 TIK-8.3
2.12 Metonoinorus NpOeKTUPOBAHUS MK-1.1 TIK- | JI1.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3
napajuieNIbHBIX anroputMoB /Cp/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 TIK- 313233 5455
2.2TIK-2.3
IK-8.1 IIK-
8.2 TIK-8.3
2.13 Hexomnozunus. [lepenaua TIK-1.1 IIK- | JI1.1 JI11.2 JI1.3J12.1 J12.2 J12.3
coobmennit /JIex/ 1.2TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 0152335455
2.2TIK-2.3
IK-8.1 TIK-
8.2 TIK-8.3
2.14 Hexomno3unus. [lepenaua TIK-1.1 IIK- | JI1.1 JI1.2 J11.3J12.1 JI2.2 J12.3
coobmienutii /TIp/ 1.2 TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 TIK- 313233 54 55
2.2TIK-2.3
ITK-8.1 IIK-
8.2 TIK-8.3
2.15 Hexomnozunus. [lepenaua TIK-1.1 IIK- | JI1.1 JI11.2 JI1.3J12.1 J12.2 J12.3
coobmennit /Cp/ 1.2TIK-1.3 J12.4 J12.5 J12.6
IK-2.1 IIK- 01523354055
2.2TIK-2.3
IK-8.1 TIK-
8.2 TIK-8.3

Paznen 3. HpOMe?KyTO‘IHaﬂ aTrecranus




3.1 3auer /KA/ 2 0,2 |TK-1.1TIK-| JIL.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3
1.2TIK-1.3 J12.4 J12.5 J12.6
[K-2.1 IIK- 01052053 54 35
2.21IK-2.3
IK-8.1 K-
8.2 TIK-8.3

5. OHEHOYHBIE MATEPHAJIBI

5.1. KoHTposbHbIe BONIPOCHI U 3aJaHUsI

CHucok BOIPOCOB IO AUCLUTUIMHE

Paznen 1

. OCHOBHBIE 3aJJa4H TCOPUH TTAPATIICITHHBIX BEIYHCICHHH.

. 3epHUCTOCTD MaPAJIISITH3MA.

. Kinaccuduxanus Tunos napauienusma.

. [Tapannenu3m He3aBUCHMBIX 3a1ad.

[Tapannenusm naHHBIX.

. OYHKIIMOHAJIBHBIN Mapalenn3M.

. T'eomeTpuyeckuii mapamienusm.

. AnropuTMuuecKuil napauienusM.

. KonBeliepHblii napajienusm.

10. becnopsigouHbIN apaIeTU3M.

11. I'pad 3aBuCcHMOCTEH MEXIy OlepaTopaMHy IIPorpaMMbl. Buabr 3aBucHMOCTeii.
12. SIpycHo-napamnensHast ¢popMa nmporpammesl. [TapameTps! n xapaktepuctuku AI1O.
13. [locTpoenue sipycHO-MapaieabHON HOPMBI IPOTrpaMMBI IO Tpady 3aBUCUMOCTEN.
14. PacnapanneniBaHue alUKINIeCKUX Y4aCTKOB IIPOrPaMMBI.

15. PacniapajuiennMBaHue BbIPaXKEHUI.

Paznen 2

16. Pacnapannenusanue MukioB. [ToctaHoBKa 3agaui.

17. Meron napajuienenumne10B.

18. Merton runepiocKoCTen.

19. Meton nupamu.

20. [TapannenpHble alrOPUTMBl YMHOXKEHHS MATPULI.

21. XapaKkTepHUCTHUKH CKOPOCTH BEITTOJTHEHHS Ollepanyii BEIYHCIUTEIBHBIX CHCTEM.
22. AcumnroTrdeckas IpOU3BOIUTENIBHOCTD IAPALIENIBHBIX CUCTEM.

23. JlniuHa noaynpou3BOAUTEIEHOCTH.

24. PeanbHast IpOU3BOIUTEIBHOCTb.

25. I'unore3za MuHckoro.

26. OueHka 3 (GeKTHUBHOCTH NapalIebHBIX aIrOPUTMOB.

0T R WN—

Crucox 33.113HPII>1 110 JUCHUITIIIMHE

Pa3pabotate nporpaMMy BEIYHCIICHHS ¥ BBIBOJIA 3HAUCHHS (DYHKLIUH:

y={F i (x),x>a; F_j (x),x<a.

Juts BBomuMoro u3 IR 3HadueHus aprymenTta X. OyHKIUH U TOYCTUMEIE ITPEIeNTbl U3MEHEHHUS apryMeHTa TPUBEICHBI B TA0IUIIE A,
BapHaHTHI 3a/1aHKI — B Tabnuie B.

Tabnuma A

i Fi) i F i(x)

1 (x+17)/(1-x);2<x<12 5 U(x+2)[072/15;50<x<75

2 O(x+3)072/x;1<x<50 6 (x"2+7)/x;1<x<30

3 1000/(x+10);-50<x<-15 7 (02x[07242x)/10;-50<x<50
4 U(x+3)[1013;-20<x<20 8 8100/x"2 ;1<x<90
Tabnuma B

NeBap i j a NeBap i j a

1 2 1 12 8 8 6 30
2 4 3 -20 9 2 6 25
3 8 4 15 10 5 7 50
4 6 1 12 11 2 4 18
5 5 2 50 12 8 1 12
6 7 3 15 13 7 6 25
7 6 2 11 17 1 4 5

27. CpenHsisi cTeneHb Mmapauienu3ma.
28. YckopeHHue MapajiesibHOTO allfOPUTMA.




29. D¢ deKTUBHOCTS NapaIeNbHOTO ANTOPUTMA.

30. TITotepu >3pPeKTUBHOCTH.

31. 3akoH Ampuana.

32. Kpatkas uctopus nmapansienn3Ma B apxutektype OBM.

33. Jderanuzauus knaccuduranuu OnunHa 11 cucreM kiacca MKM/L.
34. BeMHUCIUTENBHBIC CUCTEMBI C 00IIICH MaMATHIO.

35. Mynetunpoueccopsl. JloctonactBa. Hemocratku. [Ipo6ieMsr.

36. BeraucnuTenbHbIe CUCTEMBI € paclpeeEHHON TaMAThIO.

37. Mynbtukomnbiotepsbl. Jlocrouncrsa. Henocrarku. I1po6iemsi.

38. MaccuBHO-TIapaiebHBIE CHCTEMBI.

39. Knacrepsr. Kitaccuguxarist KIacTepHBIX CHCTEM.

40. BeruucauTtenbHble CUCTEMBI ¢ HEOAHOPOIHBIM JIOCTYIIOM K ITaMSITH.

5.2. Tembl NUCbLMEHHBIX PadoT

Tembl pe(l)epaTOB 0 JUCIHUIIIINHE ((BbICOKOHpOl/BBOZ[l/ITCJ'IbeIe BBIYUCIIMTCIIBHBIC CUCTEMBD).

DopMOit OCYIIECTBICHUS 1 Pa3BUTHS HAYKH SBISCTCS HAYIHOE UCCICAOBAHUE, T. €. H3YUCHHUE C TIOMOIIBIO0 HAYIHBIX METOJIOB
SBIICHUH U MIPOLIECCOB, aHANN3a BIMSAHUS HA HUX Pa3lUYHBIX (JAKTOPOB, a TAKKe, N3ydeHHE B3aUMOICHCTBUSI MEXKAY SBICHUSAMH, C
LETIBIO MOTy4YEHHs YOSANTEIBbHO JOKAa3aHHBIX M IOJIE3HBIX JUIS HAYKH M IIPAKTHKU PELICHNH ¢ MaKCUMAIIBHBIM 3(Q{eKToM.

Llens HaygIHOTO HCCIIEIOBAHNUS — ONIPEeIICHHEe KOHKPETHOTO 00BEKTa M BCECTOPOHHEE, TOCTOBEPHOE N3yIEHHE €TO CTPYKTYPHI,
XapaKTepUCTHK, CBSI3eH Ha OCHOBE Pa3pabOTAHHBIX B HAyKe MPUHIUIIOB X METOAOB [TO3HAHMS, a TAKXKE ITOJyIeHHE MOJIE3HbIX IS
JIeATENFHOCTH YeJIOBEKa Pe3yIbTaToB, BHEAPEHHE B IIPOM3BOJICTBO C JalIbHEHIINM 3D (PEeKTOM.

OcHOBOI#1 pa3pabOTKH KaXKI0TO HAYYHOTO HCCIICIOBaHUS ABIISICTCS METOJOJIOTHS, T. €. COBOKYITHOCTb METOJIOB, CIIOCOOO0B, IPUEMOB
M UX OIIpeAesIeHHas I0CIIeJ0BAaTeNbHOCTD, IPUHATAS ITPH pa3paboTke HAYIHOTO HCCIIeJOBAaHMA. B KOHEUHOM cUeTe, MeTOTOIOTHS —
9TO cXeMa, IJIaH PeIICHHUS TOCTaBICHHON HayYHO-HUCCIIe[0BAaTeNbCKON 3a1auu.

ITpouecc Hay4HO - UCCAEAOBATENBCKON PAOOTHI COCTOUT U3 CIEAYIOIINX OCHOBHBIX JTaIlOB:

1. Br16op TeMbI 1 000CHOBaHHE €€ aKTyaIbHOCTH.

2. CocraBnenue 6ubmrorpadun, 03HAKOMICHHE C 3aKOHOAATETIbHBIMHI aKTAMH, HOPMATUBHBIMU JJOKYMCHTAMU H APYTHMH
MCTOYHUKAMH, OTHOCSIIIIMUMUCS K TeME MpoeKTa (paboTsl).

3. Pa3paboTka anropurma ucciaenoBaHus, GOpMUpOBaHHE TpeOOBaHUH K HCXOAHBIM JaHHBIM, BEIOOD METOJIOB U
MHCTPYMEHTAIBHBIX CPE/ICTB aHAIN3A.

4. Coop daxTHIecKOro MaTepuaa 1mo TeMe UCCIIeAOBAHMS.

5. O6paboTKa ¥ aHAJIN3 MOJTYyYCHHOH HH(OPMALUK C IPUMEHCHUEM COBPEMEHHBIX METO/IOB aHAIN3a, MATEMaTHKO-CTATHCTHUECKUX
METOJIOB ¥ METOJIOB MOJICITUPOBAHMSI.

6. @opMyIHPOBKA BEIBOAOB M BEIPAO0OTKA PEKOMEHIAIIHA.

7. Ocpopminerne paboThl (IIPOEKTa) B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSMH.

ITpu BBIOOPE TEeMBI pabOTHI (IIPOEKTA) MOJIC3HO TAKKE IIPUHATH BO BHUMaHHUE CICAYyIOIE (GaKkTophl:

- JIMYHBIA HAy9IHBIH W MPaKTHYECKHH MHTEpeC 00ydaromerocs;

- BO3MOKHOCTb TPOAOIKEHHS HCCIICA0BAHUN, IPOBEAEHHBIX B MIPOLIECCE BHIMOTHEHUS HAYIHO-UCCIEI0BATEIECKOM
paboThI (IIpOEKTa) MO APYTHM AUCLUILUTHHAM U MHBIM HayYHBIM paboTaMm;

- HaJI9ie OPUTHHAIBHBIX TBOPYECKUX HICH;

- OIIBIT ITyOJMMYHBIX BBICTYIUICHUH, MOKIAJ0B, y9acTus B KOH(EPEHIHAX, CeMUHApaXx;

- HAyYHYI0 HAIpaBICHHOCTb Kadeapsl U T.1.

3agaHne Ha BHEAYAUTOPHOE HCCIIEOBAaHNE (HAYIHO-HCCIEIOBATEIBCKYIO PaboTy)

. Cucrema Hive

. Cucrema Impala

. Cucrema Shark

. Cuctema Phoenix

. CpaBHenue texnonoruit MapReduce: Hadoop n Twister
. Cpema R

. Cucrema Mahout

. Cuctema MLBase

. Qaiinosas cucrema MapR

10. Cucrtemsl IUIaHUPOBAHUS 33124
11. Cuctema YARN

12. Cuctema Mesos

O 003N DNk~ W —

5.3. ®oHA OLEHOYHBIX CPeICTB

1) OCHOBHBIC TIAPaUTMbI PACIPE/IEIICHHBIX BBIUYNCICHUN.

a) Krnaccudukanms nmapamienbHBIX BEYACIUTENRHBIX cucTeM o @mmaay n Kpumaamapdu.
b) Mertadopa crensr Doxca

c) CHCTEeMHBIC CPEICTBA Ul OPraHH3alUH PACIPEICICHHBIX BHIYUCICHUI.

d) Pa3paboTka mporpaMm Ut pactpeeTICHHBIX BBIYACIUTEILHBIX CHCTEM.

e) ApPXUTEKTYpBI pacIpee/ICHHbIX IPUIOKEHHUHN.

f) [IporpamMmMHbIe cpencTBa [Jis CO3AaHUSA TaKUX MPUIIOKEHUH.

2) ATmapaTHBIC CPEICTBa, MCIIOIb3YEMBIC B MapaUICIEHOM MPOTrPaMMHUPOBAHHH.

a) Mogenu napamiensHslx komnborepoB PRAM u SBPRAM.




b) 3akoHbl Amjana.

c) PasnoBuHOCTH peanu3alyii annmapaTHbIX CPEACTB MapaiielbHbIX BIYUCICHHUN.

d) Crioco0BI NCTIONB30BAHMS aNNapaTHOM pas3aensieMoN ImaMsTH.

e) BapuanTs! ucnonszosanust paszgensemoit namsta EREW, CREW, CRCW.

f) AnmnapaTHbI mapanienusM B coBpeMeHHBIX npoueccopax RISC. u ero ucnons3oBanue B nporpammupoBanuu (SIMD-
KOMaH/Ipl).

3) AnropuTMu3anys NnapajyieNIbHbIX BIYHCICHUN.

a) PacnapamienuBanue anropuTMOB: MapajuIeNU3M JAaHHBIX M MapaiieIu3M KOoma.

b) AJITOPUTMBI IOCTABKH COOOIIECHNI B MHOTOIPOLIECCOPHON CHCTEME JUIsl Pa3iIMYHBIX TOHOJIOTHIT KOMMYTAIUH.
4) [MapartensHBIe aNTOPUTMBI YMHOKEHHS BEKTOpA HA MaTPHILY.

a) ANTOPUTM UCKITIOUSHHS DJIEMEHTOB MaTpHIbI (MCKIoueHue [aycca).

b) 1D, 2D u 3D pa30ueHus: JaHHBIX B MAaTPUYHBIX aJITOPUTMAX.

c) INapannenpHas peanu3anus alropuTMOB YMHOXKEHHUS JBYX MaTpHIL.

d) AHan3 OPHEHTHPOBAHHBIX AlMKINYECKUX IpadoB anropuT™Ma M €ro paclapauleliBaHue.

e) O1eHKH BPEMEHHBIX 3aTPaT MapaiieldbHbIX alrOPHTMOB.

f) Oco0EHHOCTH HCIIOIb30BaHMS MUKPOCYTIEPCKAISPHOCTH MPOLIECCOPOB B KOMITWIIITOPAX AN MOXydeHHs: 3(Q(PEKTHBHOTO
KoJa.

5) IMapamiensHOE MPOrpaMMUPOBAHHE C HCIIOIB30BAaHUEM TPAJHIHUOHHBIX S3BIKOB IIPOrPAMMHPOBAHUS.

a) CucremHble BbI30BHI pa3nuuHbix OC ans pabotsl ¢ npoueccamu. Co3gaHue U yAajieHue MpPOLEcCOB.

b) IInanupoBaHue MpPOLECCOB B ONEPALOHHON CUCTEME C UCIOIB30BAHUEM OJHOTO U HECKOJIBKUX MPOLIECCOPOB.
c) CHCTeMHBIE CPeCTBa /Ul CHHXPOHU3AINH BBIITOJTHEHHS TIPOIIECCOB.

d) CuctemHbIE BBI30OBHI AT paboTel ¢ cemadopamu. Co3naHue, yqaaeHue U H3MEHEHHE 3HaUeHUs ceMadopoB.
e) MexmponeccHoe B3anmozeicTBrue U onepanronubix UNIX-cpenax.

f) OcymiecTBIeHNE pacliapaUIeINBaHNsA Ha YPOBHE MPOIECCOB.

g) Ocy1ecTBieHUE pacnapale/IuBaHus HA yPOBHE HHUTEH.

h) Cunxponu3zanus BeinonHeHus HUTedl B POSIX-coBMECTUMBIX cHCTeMax.

i) Knacteproe nporpammuoe obecnieuenue it OC UNIX (Linux). [ToHstue kimactepa KOMIBIOTEPOB. Y CIIOBHS,
HEoOXOAMMBIE JJIs1 yCTAHOBKH KJIACTEPHOTO MPOTPaMMHOTO 00eCTIeUeHHSI.

1) Ocy1iiecTBIeHNE paclapalIeInBaHus 3aJaull B KJlacTepe.

6) bubnmorexkn Qynxmid ms TIIT.

a) Bubnmoteka (QyHKIMI MapaienbHOW BHPTYyabHOM MammHbl pvmlib.

b) Vnanenssiii Be130B npouenyp. API RPC, nocinenoBaTenbHOCTh BBI30BOB Ha CTOPOHE KIIMEHTA M Ha CTOPOHE CEpBEpaA.
c) Komanap! 060104ku ¥ pyHKINU OUOIMOTEKH CUCTEMBI BUPTyalbHBIX Mamud PVM.

d) CoctaB ¢ynkiuii MPI (rpynmbl GyHKITHI)

e) Pa3paboTka pacnpesielIeHHBIX MPHUIOKEHAN ¢ UCIIOJIb30BaHHEM MEXaHW3Ma Iepenadn coodmenmnii MPIL.

f) CokpaleHHbli (MUHIMaNbHBI) Habop ¢ynkmit MPI. IIpuMep ucnonbp3oBaHus.

g) Oynkin MPI 111 00MEHOB MHOTHE-K-OJHOMY M OJIMH-KO-MHOTHM.

h) OCOOEHHOCTH MCTIONB30BAaHHS MUKPOCYIEPCKATISIPHOCTH HPOIECCOPOB B KOMITIIIATOPAxX UL MOydeHns 3(deKTHBHOTO
KoJa.

7) Pacnipenenennoe I (knueHT-cepsep).

a) CpenctBa pacnpeneiecHHON KOMIWIISAIMK TpoekTa (Ha npumepe distce).

b) Apxutextypa npuioxenuii B DCOM u CORBA.

8) Texnomorus paspaborku npunoxenuit B CORBA

a) CpaBuenue texHonoruiit CORBA u DCOM.

b) MICO - cBoboxmHO pactpoctpanseMas Bepcust CORBA. IIporpammupoBanns mist CORBA.

c) SI3p1k ommcanus uHTepdeiicos IDL B CORBA.

9) Pacmmpenus s3p1k0B nmporpaMMHpOBaHUs U cneluaau3upoBaHHblie s3piku [111.

a) mpC — Pactmpenue si3pika Cu A7 TapauieNbHbIX BBIYMCICHHUH.

b) Cilk — pacmmpenwe si3pika CH, CHHTaKCHC ¥ CEMaHTHKA

c) CHHTaKCHC ¥ CEMaHTHKa JIOTOIHUTENbHBIX (10 oTHomeHuto Kk C) omepaunit u aeknapanwmii Cilk.

d) [TonsiTre mpouecca u 6a3oBsie nponecchl B s3bike OCCAM.

e) CuHTakcuc OCHOBHBIX onepanuil B si3pike OCCAM.

f) CuHTakcHC U ceMaHTuKa onepanuil BBojaa-seiBoga B OCCAM’e

g) [lepemennsie, maccuBsbl B si3bike OKKAM: THIIBI, CHHTAKCUC OOBSIBICHUS.

10) VYKaxnuTe XapaKTepUCTHKH KJIacTepa, OKa3bIBAIOIINE HanOOJbIEE BIMSHUE HAa €T0 BBIYUCIMTEIBHYIO
MPON3BOIUTEIIFHOCT

a) KOJIMYECTBO Y3JI0B KIlacTepa

b) HPOIYCKHAsl CIIOCOOHOCTh KOMMYHUKAITHI

c) 00BeM OIepaTHBHON MaMSTH

d) 00BEM JIHCKOBOTO IMPOCTPAHCTBA

e) BBIYHMCIIUTENbHAS TPOU3BOJUTENBHOCTh OTACNBHBIX Y3II0OB KIacTepa +

11) s wero npumensiercst rect LINPACK?

a) Jlnis TecTHPOBaHMS MPOU3BOIUTEIHFHOCTH OJHOTO BEIYHCINTENBHOTO y37a +

b) Jia TecTMpOBaHUS MPOU3BOAUTENILHOCTH KacTepa

c) Jlns TecTHpOBaHMS MPOU3BOJUTEIBLHOCTH MPOIMYCKHOI CIIOCOOHOCTH CETH

d) JIis TeCTHPOBAHUS JIATCHTHOCTH CETH

12) Jnsa gero npumensierca tect SCALAPACK?

a) HJ'DI TECTUPOBAHUA NPOU3BOAUTEIBHOCTH OJHOI'O BBIYUCIUTEIIBHOI'O Yy3j1a




b)
©)
d)
13)
a)
b)
©)
d)

14)
a)
b)
©)
d)
15)
a)
b)
9]
16)
a)
b)
©)
17)
a)
b)
©)
d)
18)
a)
b)
c)
d)
19)
a)
b)
20)
a)
JaHHBIX
b)
©)
21)
a)
b)
©)
d)
22)
a)
b)
23)
a)
b)
©)
d)
24)
a)
b)
©)
d)
25)
a)
b)
©)
26)
a)
b)
©)
d)
27)

Jia TecTMpoBaHUs IMPOU3BOAMUTEIILHOCTH KilacTepa +

I[J'IH TECTUPOBAHUA IMPOU3BOANUTCIIBHOCTU HpOHYCKHOﬁ CHOCO6HOCTH CETHU

JIJ'IH TCCTUPOBAHUS JIATCHTHOCTHU CCTHU

K xaxoit kateropuu, cormacHo xnaccudukary OIrHAA, OTHOCHTCS apXUTEKTypa, H300paKeHHas Ha PUCYHKE?
SISD

SIMD +

MISD

MIMD

1. Ilpouecc umeer:

COOCTBEHHOE COCTOSHHE

COOCTBEHHBII MPOLIECCOP

COOCTBEHHYIO CHCTEMY

coOCTBEeHHBIH ceMadop

Cemadop - 310 ...

anmnapaTHbI KOMMYTaTOp

YCTPOWCTBO CHHXPOHM3AIMH JUI MapauieasHeix OBM

MPOrpaMMHBIN MEXaHNW3M CHHXPOHHU3AIWH B BHJE INEPEMEHHON B OOIICH maMsaTn
Knactep (B KOHTEKCTE MapajuleNbHOTO MPOrPaMMHUPOBAHMS)- ITO...

001acTb ONEpaTUBHON MaMATH

VIIPaBIISIOIIEe YCTPOHCTBO, BHINOJHEHHOE HA OJHOM MM OoJyiee KPHCTAIax

2 unu Gosee y37I0B, COCAMHEHHBIX IPH MOMOIIHU JIOKAIBHOI ceTH

Bapoep - 370...

TIOATIPOrpaMMa, ONpeieNsomas GakT MPUX0aa COOOIIEHHS ikl
MECTO B IIpOrpaMMe, IJie MPOLecc OXKHUIAeT MOAXO0Aa K HEMY OCTaJIbHBIX IIPOIECCOB

GJIOKMpOBKa Mpoliecca 10 TeX IMop, MOKa Bce onepanuu oOMeHa He OyIyT 3aBepIleHbBI

OXXHIaHNE 3aBEPIICHHUs] aCHHXPOHHBIX HPOLEAYpP, aCCOLUHPOBAHHBIX C UJICHTH(HHKATOPOM

Kakne cymHOCTH MMEIOT OOIIy 0 MaMsTh?

JlBa nponecca

JIBa moToka

[ToTok m mporecc

BeruncnuTensHbIE Y376 KTacTepa

Uro nMeeT COOCTBEHHYIO MaMATh IS AAHHBIX?

pasJielt JKECTKOrO JTUCKa

CYIEpPKOMITBIOTEp JUTS BBIIOJIHEHUS 0COOBIX 3a/1ad

IlapannenpHas nporpaMma — 3T0...

nporpamma, paboTaroias OZJHOBPEMEHHO Ha HECKOJBKMX KOMITBIOTEPAX Iporpamma, ooOpadarsiBaromias OobIoil 00beM

IpOrpaMMa, OCYIIECTBIIAIOMAs 00OMEH COOOIICHUAMH B CETH

mporpamma, cojepskamas HeCKOJIbKO MPOIECCOB, PabOTAIOIUX COBMECTHO
JIBe onepanuy Ha3bIBAOTCS HE3ABUCHMBIMU €CITH

MHOECTBO YTEHUS OJHOM HE IIEPECEKAETCS] ¢ MHOXKECTBOM UYTEHUS APYroH
MHOKECTBO YTEHUS OJHOM HE IIEPECEKACTCS ¢ MHOXKECTBOM 3aIlUCU IPYroi
MHO>KECTBO YTEHHUS OJHOMN MEPECEKaeTCs] ¢ MHOXKECTBOM 3alMCH APYroi
MHOECTBO YTEHUS OJHOM MepeceKaeTcsl ¢ MHOXKECTBOM UTEHUS APYrou
Kakue onepanuy MOTYT BBIIOJHATHCS NapajlIeNbHO?

HE3aBHCHMBIE

3aBUCHMBIE JJIEMEHTAPHBIE HEAEIUMbIE

Kaxkoif portecc Ha3pIBaeTcs morpedurenem?

IIpouecc, nepenaromuii JaHHbIE

[Iponecc, nomyyaromuii TaHHBIE

IIponecc, BBOASILIMI 1aHHbIE

IIponecc, BEIBOAAIIUN JaHHBIE

Kakoii mporiecc Ha3pIBaeTCs MpoU3BOIUTEIEM?

Ipouecc, nepenaromuii 1aHHbIE

[Ipouecc, nmomyyarouuii 1aHHbIE

[Ipouecc, BBOAALINI AaHHbIE

[Iponecc, BrIBOASIINNA JaHHBIE

K kakomy knaccy OTHOCSITCS MHOTOSAEPHbBIE CUCTEMBI?

MatpuuHble IPOLECCOPBL

Pacnpenenennsie cucremsl Knactepsl

Cuctemsl ¢ o0mIeil mamMsAThio

K kakomy kiaccy OTHOCSTCS KIaCTEpHbIE CUCTEMBI?

MatpuuHble IPOLECCOPBL

Pacnipenenennsie cucteMsl

CHUMMeTpHUYHBIE MYJIbTUIIPOLIECCOPBI

Cucrems! ¢ o0meil maMAThio

Pecypc - aT0...




a) 00BEKT, HeOOXOAUMBIH T paboTh! MpoIecCy UM 3a1aue

b) CeTeBOI MHTEepdeic KOHTpoIepa OIOYHBIX Mepeaay

c) 3TO YHCIIO, IPUITUCAHHOE OTEPAIMOHHON CHCTEMOW KaXKIOW 3aaaue

d) 9TO IWHAMHYECKas CYIIHOCTh MPOTPaMMBbI, €€ KOJ B MPOIECCe CBOETO BHIMOIHEHHS CHCTEMA, BBITOIHSIIOMIAS
MOBTOPSOIIYIOCS OTICPAIIHIO

e) coo01enne, gocraBisieMoe mporeccy nocpencrsoM OC mporece MpeBparieHuss CKOMITMINPOBAHHOTO KOJIa B IPOTPaMMy
yucno, npunucanHoe OC kaxaoMy Iporeccy U 3aaaue

28) ®ynkuueit MproTekca sBIsSeTCS:

a) peructpanys 00padOTYMKa COOOIICHUS B ONEPAMOHHON cHCTeMe

b) pacmpesieneHre KBaHTOB BPEMEHH B CHCTEME MEXIY BBITIOJIHSIONIMMHUCS IpOIieccaMu

c) CIOCO0 CHHXPOHM3AINY MapajIedbHBIX IPOILECCOB Yepe3 pa3esieMblil KpUTHIECKHH pecypc crocod oOMeHa JaHHBIMH
MpPOLIECCOPAMU Yepe3 pa3IeiIeMyI0 TaMsITh I KOMMYTHPYEMBbIH KaHa

d) Ipornecc

e) IToToxk

f) W npouecc, u noTok

29) Kak opranusyercsi B3auMoJIeliCTBHE MPOLECCOB?

a) UYepes oOmIyro maMsrTh

b) UYepes obmen coobmerusmu (50%)

c) UYepes daitnosyro cucremy (50%)

d) Yepes peructpsl mporeccopa

30) Kakoit 3 cienyromux pecypcoB SBISIETCS OOIIUM Y MOTOKOB?

a) IMaMsTh 11 JaHHBIX

b) Crex

c) Bce nepeuuncnennoe

5.4. IlepeyeHb BH/10B OLICHOYHBIX CPEACTB

3amanns co cB0OOHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpearonaraer cocTaBieHIE pa3BEpPHYTOTO OTBETA Ha TEOPETHUECKUH
BOIIpOC. 3aiaHKe ¢ BBIOOPOM OfHOTO BapuaHTa oTBeTa (OB, B 3amaHNM TaHHOTO THIA IPEIaraeTcss HECKOIbKO BapUaHTOB OTBETA,
CpeaH KOTOPBIX OJMH BEpHBINA. 3aanus co cBoO0IHO KoHCTpyupyeMbiM oTBeToM (CKO) npeamnonaraet coctaBlieHHE Pa3BepHYTOro
OTBETa, BKIIOYAIOIIETO MTOJTHOE PEIICHUE 3a/1auH C HOSICHEHUSMH.

6. YHEBHO-METOJINYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMITIJINHBI (MOAYJISA)

6.1. Pexomenyemasi iurepaTypa

6.1.1. OcHOoBHas JIMTEPATYpPa

ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI1.1 |I'puropres A.A., MeToabl 1 aTOPUTMBI 00pabOTKH JaHHBIX: Mocksa: OOO "Hay4yHO-U31aTEIbCKUIA HEHTP
Hcaes E.A. VYyebOHoe mocobue HUH®PA-M", 2021, URL:
http://znanium.com/catalog/document?
id=361208
JI1.2 | JIymun C. A., TexHoa0rMK NapaIeaIbHOTO Mocksa: U3znarensckuii JJom "®OPYM", 2021,
IMocemkua M. A. MPOTrpaMMHUPOBaHKS: Y4eOHOe mocodre URL: http://znanium.com/catalog/document?
1d=367811
JI1.3 | Cuporununa H.1O., ITapanienbHble BEIYMCIUTENBHbIE CUCTEMBI: Kpacnosipck: Cubupckuii dpenepanbHbIH
Henomusmuit O.B. YuebHoe nocobue yHuBepcuteT, 2019, URL:
http://znanium.com/catalog/document?
1d=379828
6.1.2. JlonojHMTe/IbHAS JTUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue W3natenscTBo, roa
JI2.1 | ®enoron U. E. Monenu napaisienbHOro MporpaMMHUPOBAHHS: Mocksa: UznatensctBo "COJIOH-IIpecc",
[MpakTudeckoe mocobue 2017, URL:
http://znanium.com/catalog/document?
1d=125018
JI2.2 | Abpamsa M.D. [IpakTiky™m 1o mapamuiensHOMY PocroB-na-/lony: UsnarensctBo FOxHOTO
IIPOrPaMMUPOBAHUIO C UCIOJIb30BAHUEM ¢enepansHOTO yHHBEpcHuTeTa (F0DY), 2010,
9JIEKTPOHHOTO 3a/1auHuKa Programming URL: http://znanium.com/catalog/document?
Taskbook for MPI: Yue6Hoe mocobue 1d=194367
JI2.3 | Kapemnosa E./I. OCHOBBI MHOT'OIIOTOYHOI'O Y ApalJIEIbHOIO KpacHosipck: Cubupckuii penepanbHbIH
IpOrpaMMHUPOBaHKA: YdueOHOe mocobne yauBepcurert, 2016, URL:
http://znanium.com/catalog/document?
1d=328385
JI12.4 | Coxonosa B.C., AnantuBHOE PU3MUECKOE BOCITUTAHHUE JeTEH MockBa: MOCKOBCKHII ITeJarorn4ecKuit
Amnacracuanuc A.A. JIOIIKOJIBHOTO BO3pacTa ¢ IETCKUM rocyapcTBeHHbIN yHuBepcurert, 2018, URL:
1epeOpanbHbIM MapannaoM: MoHorpadus http://znanium.com/catalog/document?

1d=339602




ABTOpBI, COCTaBUTEH 3arnaBue W3naTenbcTBO, rox

JI2.5

@opcrpen H., Xam61
M., Jxuu K.

VYckopsiics! Hayka DevOps: kak co3gaBath 1
MacmTabupoBaTh BEICOKOIIPOM3BOAUTEIBHBIC
U poBbIe opranu3anuu: HaydHo-momynspHas
JTUTepaTypa

Mocksa: MnTennekryanbHas Jluteparypa,
2020, URL:
https://znanium.com/catalog/document?
1d=368892

J12.6

Bapckuii A.B. ITnanupoBaHue BUPTyaabHBIX BBIYMCICHUN:

VYuebHoe nmocobue URL: https://znanium.com/catalog/document?

1d=370211

6.2. DyIeKTpOHHBIE yyeOHbIe U3JaHNUs H 3JIeKTPOHHbIE 00pa3oBaTe/IbHbIE Pecypehl

€|

HuTepHer yHuBepcuteT HHPOpManuoHHbix TexHonornit MHTYUT . - Pexxum moctyma:
https://www.intuit.ru/studies/courses

22

OnextpoHHas OnbnroTeuHas cucrema Znanium . - Pexkum mocrtyna: http://www.znanium.com/

33

Onexrponnsle pecypcsl Akagemun UIMCHUT. - Pexxum mocryma: http://eios.imsit.ru/

24

DnextponHas 6nbnmuorednas cucrema iBooks. - Pexxum mocryma: https://ibooks.ru

35

OnextpoHHas OnbanoreuHas cuctema Book.ru. - Pexxnm moctyna: https://book.ru

6.3.1. JInueH3noHHOe M cBOOOIHO PacpocTPaHsieMoe MPOrpaMMHoe odecneveHne, B TOM YHCIe 0Te4eCTBEHHOT0
NMPOU3BOJACTBA

6.3.1.1

Windows 10 Pro RUS Omnepanunnas cuctema — Windows 10 Pro RUS Tloamucka Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021

6.3.1.2

Snnexc bpaysep bpaysep SAnnexc bpaysep JInneH3snoHHOE cornameHue Ha UCTIONb30BaHKue nporpaMM Sunexc bpaysep
https://yandex.ru/legal/browser_agreement/

6.3.1.3

Mozilla Firefox Bpaysep Mozilla Firefox IIporpammuoe obecrnieuenue no nunensun GNU GPL

6.3.1.4

LibreOffice Odwucnsrii maket LibreOffice ITporpammuoe obecnieuenue no aunen3unn GNU GPL

6.3.1.5

Notepad++. Texrosslii pegaktop Notepad++. IIporpammuoe obecneuenue o nunenzun GNU GPL

6.3.1.6

MS Visio Pro 2016 MuTerpupoBanHas cpeana papadorku Microsoft Visio mpodeccuonansusril 2016 Iloxmucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021

6.3.1.7

MS Visual Studio Community Edition Cpezaa pa3pabotku Microsoft Visual Studio 2022 TIporpammuoe obecrieueHue 1o
munensznn GNU GPL

6.3.1.8

Adobe Reader DC Adobe Acrobat — makeT mporpamM, peaHa3HAYCHHBIH IS CO3MaHMS M IPOCMOTPA HIEKTPOHHBIX
nyonukanuii B popmare PDF Adobe Acrobat Reader DC and Runtime Software distribution license agreement for use on
personal computers ot 31.01.2017

6.3.2. Tlepeuenn npodeccHOHAIBHBIX 023 TaHHBIX 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 PETYIIMPOBAHUIO K METPOJIOTHH
https://www.gost.ru/portal/gost/

6.3.2.3

HCO MexayHapomHasi OpraHH3aIlis 0 CTaHAapTH3anuy https:/www.iso.org/ru/home.html

6.3.2.4

ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML

7. MTO (o6opyroBaHue U TEXHHYECKHE CPEACTBA 00y4eHUs1)

Ayn

Mocksa: U3natensckuii Jlom "®@OPYM", 2018,

HanmeHnoBanne

1o

OcHarnieHne

126

ITomemenue misa
MIPOBEICHUS
3aHATUN
JIEKIIMOHHOT O
THUTIA,
CEMUHApPCKOTo
TUNA, KyPCOBBIX
paboT (KypCcoBBIX
TIPOEKTOB),
TPYNIOBBIX U
WHIMBUAYaIbHBIX
KOHCYJbTAlINH,
TEKYILEro
KOHTPOJIS U
MPOMEKYTOYHOMN
aTTecTaluy,
CaMOCTOSITENIbHOU
paboThI.

Windows 10 Pro RUS

7-Zip

Snpexc bpaysep

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
Edition

Blender

Gimp

Maxima

20 mocao4YHBIX MeCT, pabouee MECTO NPEeIoiaBaTes

11 xommbioTepoB THna «MoHOOIOK» Lenovo IdeaCentre-/ Intel
Pentium CPU 4415U 2.30GHz/DDR4-2133-41'6/ WDC
WDI10EZEX-08WN4AO0 1000I'6/ Intel(R) HD Graphics 610 /
Realtek PCle GbE Family Controller/ Qualcomm Atheros
QCA9377 Wireless Network Adapter

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

4 Kommbiotepa THmna "Mono6sok" Lenovo /Intel Pentium
Silver J5040 CPU 2.00GHz/DDR4-2400 81'6/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 KOMIIJIEKTOB KJIaBUATypa+MblIlib

1 6ecpoBonHas Touka goctyna DWL-3200AP




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
Klite Mega Codec Pack
125 ITomerenue aisa Windows 10 Pro RUS 17 mocamouHbIX MeCT, pabouee MEeCTO MPerno1aBaTels
MIPOBEICHUS 7-Zip 17 xommetotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH Snnexc bpaysep -2133-8T6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOI'O Mozilla Firefox AR9287 Wireless
THIIA, LibreOffice 17 monutopoB Samsung SyncMaster 920N
CEMHHAPCKOI0 LibreCAD 17 KOMIUIEKTOB KJIaBUATypa+Mblllb
TUIIA, KyPCOBBIX Inkscape 1 xommyTtaTop Heynpasnsemsrit DES-1024G
pabort (xypcoBbix | Notepad++.
IIPOEKTOB), 1C:IIpeanpusitue §. Kommiaekt
TPYIIIOBBIX U Kaspersky Endpoint Security
WHAUBUAYaJIbHBIX | MS Access 2016
KOHCYJbTAIINH, MS Project Pro 2016
TEKYILIEro MS SQL Server 2019
KOHTpOJIA U MS SQL Server Management
MPOMEKYTOUHOMN Studio 18.8
aTTecTaluy, MS Visio Pro 2016
camocrositerbHON | MS Visual Studio Community
paboThL. 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)
NetBeans IDE
ZEAL
SMath Studio
Klite Mega Codec Pack
208 JlabopaTopust Windows 10 Pro RUS 19 mocaoYHEIX MecT, padodee MECTO IpeTIoIaBaTes,
"WnutennexryansH | 7-Zip 10 xomnsrotepoB H97-PLU/INTEL 15-4460/DDR3-1333-
bI€ CUCTEMBI SAunexc bpaysep 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
texnonorun" (Rese | Mozilla Firefox PCIe GBE
arch Laboratory of | LibreOffice 9 xommbroTepos 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
IMomemenue o Notepad++. 1 xommerotep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-

MIPOBEACHUS
3aHSATUMN
JIEKITHOHHOTO
THIIA,
CEMHHAPCKOT0
THTIA, KyPCOBBIX
paboT (KypcoBBIX
MPOEKTOB),
TPYIIIOBBIX U
WHIABUAYaTbHBIX
KOHCYJbTalUH,
TEKYIIEro
KOHTpOJIA U

1C:Ilpeanpustue 8. Kommiext
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

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

10 monuTopos Philips 274E5QSB 27~

1 moruTOp Samsung SyncMaster E1720

11 KOMILJIEKTOB KJ1aBHATypa+MBbIIIb

1 npunTep HP LaserJet 1018

1 kommyraTop Heynpasisiemblit TL-SG1024D
MexaucuutuinHapHast saboparopHas ctanuus NI ELVIS 1T u
1O Circuit Design Suit

Jlaboparopusi CXeMOTEXHHUKH (HEOOXOAMMO HAINIHE JIal.
crannuu ELVIS) IIpakTixyMm 1o nugpoBEIM 3IeMEHTaM
BBIYHCIIUTEIBHON 1 HH()OPMALMOHHO-U3MEPHUTEIBHOM
TEXHHUKHU (HEOOXO0IMMO HAINYUE 1a00paTOPHOI CTaHIINU




IIPOMEKYTOUHOM Oracle VM VirtualBox ELVIS) JlabopaTtopust IpoeKTHPOBaHKE HU(DPOBIX YCTPOHCTB
aTTecTaluy, StarUML V1 u niporpammupoBanust [TJIMC (HeoOxomumo Hannuue
camocrositensHoi | PostgreSQL naboparopHoii 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 BCTpauBaeMbIX cucTeM JIOKalibHbIE BEIYHUCIUTEIbHBIE CETH
Embarcadero RAD Studio XE8 (HeoOxoaMMo Hanuvue tabopartopHoit cranuuu ELVIS)
Arduino Software (IDE) [IpombmuieHHBIe HHTEPHEHCH M TPOTOKOIIBI (TTPOTrpaMMHAs
NetBeans IDE Bepcust) Axagemudeckas jurensust 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
123a CnenuansHoe 7-Zip Cucremnsrii 6ok AMD FX-8120 1wt
IOMEIIECHUE JIst Supexc bpaysep Cucremusrii 6510k Intel Core 2 CPU 4400 1mrT.
XpaHEHUS U LibreOffice MonuTop “LG L1718S” 1 mr.
npodumaktadeckor | Notepad++. Momnwurop “BENQ CL2240” 1mt.
0 obOciTyKUBaHUS Oracle VM VirtualBox MonuTtop “SAMSUNG 740m” 11ur.
y4eOHOTO Adobe Reader DC Habop ncarpymenToB 1 mr.
obopynoBaHHS ZEAL Maspras cranmus Lukey 902 1 mT
Klite Mega Codec Pack Ipunrep SAMSUNG ML-1665 1 mt.
Windows 7 Pro IIpunatep SAMSUNG ML-1615 1 .
CDBurnerXP Kommyratop D-Link DES-1005D 1 mT.
Java 8 Poytep Keenetic Lite (KN-3110)1 mr.
PDF24 Creator Hasmeauk 40 Bt nep/pyuka 1 mir.
CCleaner Jlamna HacTonbHas 1 wrT.
Koncoms Kaspersky Security Cromn 1-TymO0BBIi | 1mT.
Center Cron 2 Tym60BBIH | mmT.
Kaspersky Endpoint Security 11 Ctos 0(UCHBIH KOMITBIOTEPHBIN 1 MIT.
ITAPYC-bromxer 8.5.6.1 CTONMK KOMIBIOTEPHBIN 1 mIT.
Microsoft Office 2007 Professional | Cton 1-TyOO0BBIH ¢ BepxHEW MpUCTaBKOM 11mT.
Plus CTynbsl TKaHEBBIC HA METaJIOKapKace 21T
10-Strike File search pro Cryn nepeBstHHBIHN 1T
10-Crpaiix CxanupoBanue Cetu ITeutecoc “SUPRA 1800W” 1 mT.
10-Crpatiix MuBeHTapu3anus Mypymosept “Hitachi ds12dv{3” 1 mt.
Kommbrotepon Beb6-kamepa Logitech HD WebCam C525 1280*720 MicUSB -
4 wr
Iepdopatop I'pan-M 1 mr.
Mukpodon Yanmai R933 — 2 mir
HoytOyk Asus X541U — 1 mr
IIpoekrop Cactus CS-PRO.02B.WXGA-W — 1 mir.
IIpoekTop Acer QNX1310 — 2
123 ITomerenue s Windows 10 Pro RUS 19 nocanouHbIX MecT, pabouee MEeCTO IpenoaaBaTelis

IIPOBEIECHUS
3aHATHN
JIEKIIMOHHOTO
TUIA,
CEMUHAPCKOT0
TUTA, KyPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),
TPYIIOBEIX U
WHIMBUAYaTbHBIX
KOHCYJBTALINMH,
TEKYILEro
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTecTaluH,
CaMOCTOSTEIbHOI
paboTHL.

7-Zip

Supexc bpaysep

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
Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox
PostgreSQL

19 xommerotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
-2133-4I'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

19 monutopos LG Flatron 1718s

19 KOMIIIEKTOB KJIaBUATypa+MblIlib

1 neynpasnsemsiit kommyratop TP-LINK TL-SG1024D




IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC
Embarcadero RAD Studio XES8
Arduino Software (IDE)

NetBeans IDE
ZEAL
Klite Mega Codec Pack
122 ITomerenue s Windows 10 Pro RUS 20 mocaIouHBIX MECT, pabovee MEeCTO MPENoaBaTels
MIPOBEICHUS 7-Zip 20 xommbrotepoB H310M S2P/Intel(R) Core(TM) i3-8100 CPU
3aHATHH Snnexc bpaysep @ 3.60GHz/DDR4-2400-16I'6/TS240GMTS820S/ Radeon
JICKITAOHHOTO Mozilla Firefox RX 550 Series/Realtek Gaming GbE Family Controlle
THIA, LibreOffice 20 monutopoB Acer G246HYL 24”
CEMHHAPCKOI0 LibreCAD 20 KOMIIJIEKTOB KJIaBUATypa+MblIlb
TUNA, KyPCOBBIX Inkscape 1 nHeynpasisiemsiid kommytarop TP-LINK TL-SG1024D
pa6ot (kypcoBbix | Notepad++. 1 M@V Brother DCP-1612WR
TIPOEKTOB), 1C:Ilpennpustue 8. Kommuaekr
TPYIIOBBIX U Kaspersky Endpoint Security
uHAUBUAYaNbHBIX | MS Access 2016
KOHCYJBTAITHH, MS Project Pro 2016
TEKYILIEro MS SQL Server 2019
KOHTPOJISI U MS SQL Server Management
MPOMEKYTOTHOM Studio 18.8
aTTeCTaIuu, 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
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
Kommexec KPEJIO -
3eMIIeycTpoiicTBO U KaAacTphl
Klite Mega Codec Pack
MS Office Standart 2007
121 [Tomemenue nns Windows 10 Pro RUS 17 mocamoYHBIX MecT, pabouee MECTO MperoIaBaTers
[IPOBEJICHUS 7-Zip 17 xommerotepoB PSH67/INTEL 15-2300/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),
IPYNIOBBIX U
WH/IBUYaTbHBIX
KOHCYJbTalUH,
TEKYIIEro
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTecTanuy,
CaMOCTOSITENIbHOM
paboTHL.

1C:Ilpeanpustue 8. Kommiext
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

SMath Studio

I10 JIMHKO v8.2 nemo-Bepcus

Klite Mega Codec Pack

120 Jla6opatopusi«IIpo | Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MeCTO MperoAaBaTes

rpaMMHast 7-Zip 20 xommnbrotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
HUH)XEHEPUS U Sunexc bpayszep 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
pa3paboTka Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
MIPOrPaMMHOTO LibreOffice 40 monutopoB Samsung S24R350FHI 23.8"
obecrieueHus. LibreCAD 20 UBIT CyberPower UT650EG
[Momuron knubep- Inkscape 2() KOMIUIEKTOB KJIaBUATypa+MbIIlIb
CIOPT». Notepad++. 20 rapautyp Defenfer G-320
[Tomemenue mmns 1C:Ilpennpustue 8. Komriekr 1 nHeynpasnsemslid kommyTtarop TP-LINK TL-SG1024D
IIPOBEIECHUS Kaspersky Endpoint Security 1 UnrepaktrBHas nanens EliteBoard LR-75UT40i7
3aHATHH MS Access 2016
JIEKIIUOHHOT'O MS Project Pro 2016
THIIA, MS SQL Server 2019
CEMHHAPCKOI0 MS SQL Server Management

TUTA, KyPCOBBIX
paboT (KypcoBbIX
IIPOEKTOB),
TPYIIIOBEIX U
WHAMBUAYaIbHBIX
KOHCYJIBTALINM,
TEKYIIETO
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTeCTaIluH,
CaMOCTOSTEIbHOI
pabotel. Kabuner
WHPOPMATHUKH,
TEXHOJIOTHH U
METOJI0B
MIPOrpaMMHUPOBaHU
SL.

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 TEXHOIOT U
YMKK "OcHOBBI alNropuTMHU3aIuN
U TIPOrPaMMHPOBAHUS

119

[Tomemenue nmns
MIPOBEICHUS
3aHATUN
JIEKIIMOHHOT'O
THTIA,
CEMHHAPCKOTO
TUIA, KyPCOBBIX
paboT (KypcoBBIX
MIPOEKTOB),
TPYIIIOBBIX U
WHMBUAYaIbHbIX
KOHCYJbTaLNH,
TEKYIIEero
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTaIluH,
CaMOCTOSITENIbHOU
paboTHI.

Windows 10 Pro RUS

7-Zip

Snpexc bpaysep

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.

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

20 1mocamouHBIX MECT, pabodyee MECTO MPEIoaaBaTeIis

20 xommprotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
-2133-4I'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

20 MOHUTOPOB

20 KOMIIIEKTOB KJIaBUATypa+MBbIIIb

1 6ecnipoBoHas Touka goctyna TP-Link TL-WA80IND




Visual Studio Code

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
ARIS Express
AnyLogic
Klite Mega Codec Pack
MS Office Standart 2007
118 Kadenpa 7-Zip Cuctemnsrii 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BeruuciuTenbHol | LibreOffice Monurop
TEXHUKH. Kaspersky Endpoint Security Ipuntep HP LaserJet 1018
CrernuansHoe Adobe Reader DC M®V Brother DCP-L2540DNR
MTOMEIICHUE JUIS Klite Mega Codec Pack
XpaHEHUs U Java 8
npodunaktudeckor | PDF24 Creator
0 00CITY>KUBaHUS Etxt Antiplagiat
yaeOHOTO Microsoft Windows 10 PRO x64
00opynoBaHHSA DSP OEM
MS Office Professional Plus 2007
124 Knacrepnas 7-Zip Croiika cepBepHas
nabopatopust Mozilla Firefox VYupasmstromuii y3en knactepa [SO0PX-S5380\ Xeon E5345\
Cepepubiii nentp | PostgreSQL DDR-2-667-8192Mb\WD5001ABYS 1 mt.
CrieruanbHoe Java 8 Pabounii y3en knactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-

MOMEILIEHUE TS
XpaHCHHS U
npopUIAKTHUECKOT
0 00CITy)KUBaHUS
y4eOHOTO
o0opynoBaHHS

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

MySql Server Community
Windows Server 2016 Standard
CepBep aIMUHUCTPUPOBAHHS
Kaspersky Security Center
YMKK «TenekoMMyHUKAIMK U
ceTn»

YMKK «KommyTtaTopsl
JIOKAJIBHBIX CETEeH

YMKK «OnexTpoTexHuka u
JNEKTPOHHUKA

YMKK «HHpopMannoHHbIE
CHCTEMBI B 9KOHOMUKE

YMKK «KoprniopaTtusHsie
HH(POPMALMOHHBIC CHCTEMBD)
YMKK "MonenupoBanue
JTAHHBIX)

YMKK "O06BekTHO-
OpPHEHTHPOBAHHBIC TEXHOIOTHI
YMKK «MHpopmMannoHHEBIE
TEXHOJIOTHID)

YMKK «¥YnpaBnenue 6azamu
JTAHHBIX)

YMKK «CeteBbie
“H(POPMALIMOHHBIE TEXHOIOTUN
YMKK «TeopeTnuecknue 0CHOBBI
HHPOPMATHKI»

YMKK "OcHOBBI anropuTMHu3aiun
U IIPOrPaMMHPOBAHUS
JetBrains License Service

667-8192Mb\WDS800JD\ - 16 T

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

Cepaepnbiii y3enm DEXUS 11 I5S00PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\

Kommyratop DLink

Kommytatop DLink

CepaepHnblit y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 mt

CereBoe xpanunuuie AaHHbIX Synology DS-418 1 mir.
Monwutop Acer V193 1 mir.

[Ixad 2-x ABEpHBIH apXUBHBIN METAII. - 20IT

Cmur cucrema AirWell 1 mr.

Crur-cuctema Lessar 1 .

Cucrema xonrpoust goctyna CKAT 1200 117 1 wr




Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
Ounnod 11 “Kpeno-nuanor”
Cucrema yTnaBiIeHUs
XpaHUJIMILEM JOKyMeHTOB “Kpeno
-nuasnor’

Hentp ynpasaenus 10 Kpeno
MS SQL Server 2016

Apache HTTP Server

8. METOAUYECKHUE YKA3AHUSA J1JIAA OBYYAIOIIUXCSA 11O OCBOEHHUIO JTUCHUIIJIMHBI (MOAY JISA)

B cootBerctBuu ¢ TpeboBanusiMu @T'OC BO no HanpapiieHHIO TOATOTOBKY pean3alisi KOMIETEHTHOCTHOIO IOAX01a
MpeIyCMaTPUBACT UCIIOJIb30BaHHE B YUSOHOM IPOIeCcCe AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHI (pa3bop
KOHKPETHBIX 3a/a4, IPOBEJCHUE OIHI-0IIPOCOB, UCCIEI0BATENbCKUE PAOOTHI) B COYETAHUH C BHEAYIUTOPHOHU pabOTOH C IETIbI0
(hopMupoBaHUs U pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YYFOIIIXCA.

Jlexnmonnble 3aHATHs AonoiHsroTes [13 u pasnmuansiMu popmamu CPC ¢ yaeOHOM 1 HaydHOH JInTepatypoii B mponecce Takoit
paboTHI CTYIEHTHI TPUOOPETAIOT HABBIKH «TITyOOKOTO YTEHUS - aHAIN3a U MHTEPIIPETAIIMH TEKCTOB IT0 METOIOJIOTHH U METOTUKE
JUCIUIUTUHBL.

VYueOHBIIT MaTepual o AUCIHILUINHE « BEICOKOIPOU3BOANTEIBHBIC BHIYUCIUTEBHBIC CHCTEMBDY). pa3/ielicH Ha JJOTHICCKH
3aBepIICHHBIC YacTH (MOJYIIN), TIOCIE U3YyICHHUS, KOTOPBIX MPETyCMATPUBAETCS aTTeCTalus B POpME MHChbMEHHBIX TECTOB,
KOHTPOJBHBIX PaboT.

PaboTh! onleHHBarOTCS B 6ajuiax, CyMMa KOTOPBIX JaeT PeHTHHT KaKA0ro odydaromierocs.. B 6anmiax oleHHUBAKOTCS HE TONBKO
3HAHUS M HABBIKA 00YYAIONINXCS, HO ¥ UX TBOPUECKUE BOZMOKHOCTH: aKTHBHOCTh, HEOPAMHAPHOCTh PEIICHUH MOCTABICHHBIX
npobaem. Kaxxapiit Moaynb yaeOHON AUCIUIUIMHEI BKITIOYAET 00s3aTeNbHbIe BUABI padoT — ekuuu, [13, pasnuunsie Buas CPC
(BBIMIOJTHEHUE TOMAIITHUX 33JJaHUH 10 PEIIEHHIO 3a1a4, [IOATOTOBKA K JIEKLIUSAM U MPAKTUYECKUM 3aHATHSIM).

Dopma TeKyLLEro KOHTPOJIsI 3HaHUH — paboTa CTyleHTa Ha IPaKTUYECKOM 3aHITUH, onpoc. Popma MPOMEKYTOUHBIX aTTecTalui —
KOHTPOJIbHAsS pab0Ta B ayIUTOPUH, TOMAIIHss paboTa. MitoroBast (hopmMa KOHTPOJISI 3HAHUH 1O MOJYIISIM — KOHTPOJIbHAs padoTa ¢
3aJauaMy [0 MaTepHay MOIYJISL.

MeTtoandeckue yKa3aHUsI [0 BBIMOJHEHHUIO BCEX BUAOB YUeOHOM pabOTHl pa3MelleHbl B 3JIEKTPOHHON 00pa3oBaTeNbHON cpese
aKajJeMuH.

MeTtoandeckue yKkazaHHs 1 MaT€pUAIbI 10 BUAAM y9€OHBIX 3aHATHH 110 TUCIUILUIHHE:

Bun yueOHbIx 3aHsATHH, paboT - OpraHuzauus AeSTeIbHOCTH 00y4alouierocs

Jlexuus - Hammcanune koHCHIEKTa JEKIUI: KPAaTKO, CXEMAaTHYHO, MOCIIEAOBATEIHLHO (DUKCHPOBATH OCHOBHEIC
TIOJIOXKEHNSI, BBIBOJIBI, JOPMYIHPOBKH, 000OIIEHHSI, OTMEUaTh BaXKHbBIE MBICIIH, BHIJICITSTH KIIIOUEBBIC CIIOBA, TEPMHHBL. [IpoBepka
TEPMUHOB, IIOHATHH C TOMOIIBIO SHIIUKIONEINH, CIIOBapei, CIPaBOYHUKOB C BHIIMCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAYUTH
BOIIPOCHL, TEPMUHBI, MaTE€pUal, KOTOPBIH BHI3BIBAET TPYIHOCTH, TIONBITATHCS HAUTH OTBET B PEKOMEHIyEMOH JTUTEpaType, eciau
CaMOCTOSITEBHO He yHaéTcs pa3o0paThesl B MaTepraie, Heo0X0IiMMO c(hOpMYITHPOBAThH BOIIPOC U 3aaTh MTPEMOAaBaTEeNI0 Ha
KOHCYJBbTAITNH, Ha MTPAKTUIESCKOM 3aHSTHH.

IIpakTuueckue 3aHATHA - KoncnektupoBanue ucToyHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKLUH, TOArOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIIPOCAaM, IIPOCMOTP PEKOMEHTYEeMOH JINTEPaTyphl, paboTa ¢ TEKCTOM. BRITIOTHEHNE TPaKTHYECKUX 32124 B
WHCTPYMEHTAIBHBIX Cpeax. BeImonHeHe mpoekToB. Pemenne pacuéTHO-rpaduIeckux 3alaHuid, pelieHue 3aa4 10 allrTOpUTMY U
Ap.

CamocrosiTensHas padora - 3HaKOMCTBO C OCHOBHOW U JIOIOJHUTENbHON JUTEpAaTypOd, BKIIOYAs CIpPaBOYHbIE W3JAHMUS,
3apyOeIKHBIC NCTOYHUKH, KOHCTICKT OCHOBHBIX TTOJIOKECHHH, TEPMHHOB, CBEICHUH, TPEOYIONMXCSI TS 3aIOMUHAHUS U SBIISIOIIAXCS
OCHOBOIIOJIATAIOIIUMHE B 3TOH Teme. CocTaBieHHe aHHOTAINH K POYUTAHHBIM JIUTEPATYPHBIM HCTOYHHKAM U JIP.

9. METOAUYECKHUE YKA3ZAHUSA OBYYAIOIIUMCH MO BBIITOJTHEHUIO CAMOCTOSATEJIBHOU PABOTbBI

CamocrosiTenbHast paboTa CTYJCHTOB B XO/I€ CEMECTpa ABIISIETCS BaXKHON COCTABHOM YacCThIO y4eOHOTO Mpolecca U HeoOXoauma
JUISL 3aKpeIIeHHs M YriiyOJieHUs 3HaHUH, NOJIy4YeHHBIX B IIEPUOJ CECCUH Ha JISKLUSX, IPAKTHYECKUX ¥ MHTEPAKTUBHBIX 3aHATHSX, &
TaKxKe JUIs MHIUBHIYaIbHOTO N3YYECHUs AUCIUIUINHBI « BBICOKOIPOM3BOIUTEIbHBIE BBIYUCINTENBHbBIE CUCTEMBD» B COOTBETCTBHH C
IIPOrpaMMON U pEKOMEHI0BaHHOM JIUTEPaTYpOH.

CamocTosTensHast paboTa BEITOTHACTCS B BU/IE MMOJTOTOBKH JOMAIITHETO 3aJaHUs MM COOOIIEHHUS M0 OTACIFHBIM BOIIPOCaM,
HaIlMCaHUE ¥ 3all[UTa HayIHO-NUCCIIE0BATENILCKOTO TPOEKTA.

KoHTponb kauecTBa BBINOJTHEHHUSI CAMOCTOSATENBHON (TOMAIIHEiT) pabOThl MOXKET OCYIIECTBIATHCS C TOMOIIBIO YCTHOTO OIIpoca Ha
JIEKIUSAX WM IPaKTHIECKHUX 3aHATHAX, 00CYKIACHIS OATOTOBICHHBIX HAyIHO-NCCIIEJOBATEIECKIX IPOEKTOB, IIPOBEICHHS
TECTUPOBAHUSL.

YcrHbIe GOpPMBI KOHTPOJIS TIOMOTYT OLICHUTH BJI3JCHHUE CTYACHTaMH )KaHPaMH HayqIHOH peun (JUCKYCCHs, TUCITYT, COOOIICHHUE,
JIOKJIaJ] U JIp.), B KOTOPBIX PACKPBIBACTCSI YMEHHE CTYCHTOB ITePeAaTh HYKHYI0 HH()OPMAITHIO, TPaMOTHO HCIIOIB30BATh SI3BIKOBEIC
CpPEACTBA, a TAKXKE OPATOPCKUE MPUEMBI ATt KOHTAKTa C ayJUTOPHEH.

[TucepMeHHbIe PabOTHI O3BOJIAIOT OLEHUTH BIIA/ICHUE UCTOYHHKAMU, HAYYHBIM CTHIIEM N3JIOKEHHMS, 17151 KOTOPOTO XapaKTepHBbI:
JOTUYHOCTH, TOYHOCTh TEPMHUHOJIOTHH, 0000OIIEHHOCTh U OTBJICYCHHOCTh, HACHIIIEHHOCTh (PAKTHIECKOH MH(pOpMaIHeii.

Bupn pa6oter: CamocToATenbHOE U3ydeHHE pa3aenos, CaMonoAroToBKa (IpopaboTKa v IMOBTOPEHUE JIEKIIMOHHOTO MaTepHaa u




MaTepuaina yaeOHHUKOB M y4eOHBIX MOCOOUIA, MOATOTOBKA K Ta00PAaTOPHBIM U MPAKTHYECKUM 3aHATUSAM, KOJUIOKBUYMaM, pyOe:KHOMY
KOHTPOJIIO U T.II.)

Bun konTposst: KoHTpodbHEIH onpoc (YCTHBIH, THChMEHHBIH). KoHTponbHast aynuTopHas (qomManrHss) padota. VHIuBHya pHOE
cobecenoBanue. 3auér

Metoanueckue yka3aHHs 110 BBITOJHEHHIO CAMOCTOSITENBHON paboThI 0 AUCIUILTHHE «BpICOKONPON3BOAUTEIbHEIE
BBIYHCIIUTEIBHBIE CUCTEMBI».

Paborta mpeamoaraeT UCIIOIH30BaHUE MPHOOPETEHHBIX HA MPAKTHUECKAX 3aHATHIX HABBIKOB PaboTHI B cucreMe MS Visual Studio
2010 nmu Mnaamre Ipyu pa3padoTKe MapauieNbHbIX npuiaokeHuit Ha maatdopme NET Bepcun ue Hinke 4.0. ITocnennee
00CTOSTENIHCTBO NPOANKTOBAHO HEOOXOJUMOCTBIO McHONIb30BaHust Onbimotexu TPL. BeiGop BapuaHTa 3a1aHnst MOXKET OBITH
ClIeNaH M3 TIPEAJIOKEHHOTO HIDKE CIIHCKA:

3agaga. C moMOIIBI0 HapauIeIbHOTO IPOrPaMMHUPOBAHHS PEIIUTh 3a/1a4H, UCTIONB3Ys MeToas! Onbmmorexn .NET

Bapwuanr 1. BrluncnuTh ckanspHOe MPOU3BENEHUE BEKTOPOB.

Bapuanr 2. BeruncnnTs aucnepcuio (CpeiHee KBaJpaTUYHOE OTKJIOHEHHE) PE3yNbTaTOB UCIBITaHUH.
Bapuanr 3. Onpenenuts HEHTP MacC MHOTOYTIOJIBHUKA.

Bapuanr 4. BbruuciuTh nepuMETp MHOIOYrOJIbHHUKA.

Bapuanr 5. BbIuMCcINT paccTOSHUE MEXIY ABYMsSI BEKTOpPAMHU.

Bapuasr 6. BbruncnuTh MakcuMalbHOE U MUHUMAJIBHOE 3HAUYEHHs YKMCIOBOTO MacCHBa.

Bapuanr 7. TpaHCIIOHMPOBATH KBAJPATHYI MaTpHLL.

Bapuanr 8. Haiitn MakcumallbHOE 1 MUHUMAJIbHOE 3HAUYEHUS NPSAMOYTOJIbHON MaTpPHULIBI.

Bapuanr 9. VY 1anuTh NOBTOPSIONIMECS IEMEHTHI IPAMOYrOJIbHOM MaTpHIIbI, TPEBOCXOAAIINE 3aJaHHOE YUCIIO.
Bapuanr 10. BrramcnnTs npon3BeAeHHe MPSIMOYTOIBHON MaTPHIBI Ha BEKTOP-CTONIOEI.

Bapuanr 11. BoruucnuTh Npou3BeACHUE JBYX MPSIMOYTOJIBHBIX MATpPHLL.

BapuanT 12. CIOXHUTH JIBE MPSIMOYTOJILHBIC MATPHIIBI.

BapuanT 13. Brruncnuthe npounsBesieHHEe BEKTOP-CTPOKK Ha MPSIMOYTOIBHYIO MATPHILY.




