MoanucaH: MoHomapés Cepreit
Bnaaumuposuy

o
DN: C=RU, OU=WcnonHstowuii drf o~
06513aHHOCTM AUpekTopa, —
O=BopoHexckuit unuan GrE0Y i E L]
BO «'YMP® umeHnun agmupana \'
| ——

C.0. MakapoBa»,
CN=lNoHomapés Cepren

Bnapumvpoai, menepaﬂhune ArEHTCTBO MOPCKOTO H PeYHOTO TPAHCIIOPTA

E=director@vrn.gumrf.ru
o cona e RKERto STOT (enepanbHOe rocyaapcTeeHHoe DHOKETHOE 00pasoBaTeNLoe YUperIeHHe
flara: 2025.08.51 16-15:01+0300 BHICIICTO 0OpasoBaHus
«l'ocymapeTBennblil YHHBEPCHTET MOPCKOIO B pedHoro (uioTa
umenn aamupana C.0. Makapoga»

BopoHemcekui guanan PI'EOY BO «'YMP® wmenn agmupana C.0. Makaposay

Kadenpa maTemaTniu, HHQOPMALMOHHBIX CUCTEM W TEXHONOTHI

PABOYAS MPOI'PAMMA

mHCUHIUIHHBL «Ocnosst Data Minings»

Hanparnenne noarorosku 09.03.02 MudopMalnoHHbIe CHCTEMBI M TEXHOJIOTHH

Hanpasnennocts (npodmis) _ Mudopmaunonnbie cHCTeMBl Ha TpaHCIIOpTe

Yposens Beiciero o6pazoBaHus HakanaBpuaT
Dopma obyqeHus 3a04Has
Boponex

2023



1. Ilepeyenr MJIaHUpPYEMBbIX Ppe3yJbTATOB OOy4YeHHSl 1O JHCHMILIMHE,
cooTHeceHHbIe ¢ ycTaHOBJAeHHbIMM B OIIOIl unaukaTtopamum HOCTHKEHHS

KOMIIeTeH I

Tabnuua 1

[Tnanupyemsbie pe3ynbTaThl OOYUSHUS M0 JUCHUTIIAHE

Konun Konx nanukaropa
[TnaaupyemMblie pe3ynbTaThl 00y4eHUS TI0
HauMEHOBaHHE JIOCTYKEHNS
IUACIAILINHE

KOMIIETEHIIUN KOMIIETEHIIUHA
[1K-3 Criocobuocts | I1K-3.1 Anamu3 | 3HaTh.  KIAcCH(UKAIMIO  JTaHHBIX, METOIbI
MIPOBOJIMTH HAYYHBIC | MCXOIHBIX JAHHBIX, | IIOJITOTOBKY JAHHBIX U TPEJCTABIICHUS JaHHBIX.
HCCIICIOBAHUS TTPH OIICHKa  KauecTBa H | YMETh. NPOBOJMWTh aHAIIM3 WCXOJHBIX JaHHBIX,

paspaboTke,
BHEJIPCHUU U
COIIPOBOKJICHUN
MH(OPMALMOHHBIX
CUCTEM H
TEXHOJIOTUH C
y4eToOM
CYLIECTBYIOILETO
OTEYECTBEHHOTO H
3apyOeKHOTO OTbITa
B
npohecCuOHATBHOU
JEATEIbHOCTH

apdextuBHocTt UIC m
TEXHOJIOTUHI pu
pa3paboTKe, BHEIPEHUU
U CONPOBOXKICHUU C
YUETOM CYIIECTBYIOLIErO

OTEUYECTBEHHOTO "
3apyOeXHOTO ONBITa B
poheCcCUOHAITBHOU
JESITEITLHOCTH

OlICHKY KauecTBa u »3(dextuBHoctn HC u
TEXHOJIOTUH TMpH pa3paboTke, BHEIPEHUH U
COMPOBOXKICHUM C YYETOM CYILIECTBYIOLIETO
OTEUECTBEHHOIO U 3apyOEKHOTO OIbITa B
poheCCHOHANTBHOU JIEATETLHOCTH

Bnagers:  HaBplkaMM ~— aHaiM3a  MCXOJHBIX
JAHHBIX, OLIEHKM KadecTBa U 3¢ (EeKTUBHOCTU
NC u texHoznoruii npu pa3paboTke, BHEAPEHUU U
COMPOBOXKIACHUH C YYETOM CYILIECTBYIOLIETO
OTEYECTBEHHOIO U 3apyOEKHOTO OIbITa B
poheCcCHOHATBHOM JIEATETLHOCTH

2. MecTO TMCUMILINHBI B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl

Juctumimaa «OcHoBel Data Mining» oTHocUTCs K 4acTd, GOpMHPYEeMOit
y4acTHHKaMu 00pa3oBaTesIbHbIX OTHOIIEeHU bioka 1 u uzyvaetcs Ha S kypce B 9
ceMecTpe 1o 3a04Hoi popme oOyuens.

N3yuenue

JUCIHUITIIMHBI

OCHOBAHO Ha YMCHHAX MW KOMIICTCHIHAX,

IMOJIYYCHHBIX CTYACHTOM IIPH U3YYCHHUHN JTUCILAIIINH. «AHanu3 0OJBIINX JaHHBIX»,

«ABTOMaTI/IBaI_II/IH TUAPOTCXHUUCCKUX COOpY)KeHI/Iﬁ u BOJHBIC IIYTHU»,
«ABTOMaTI/IBaI_II/IH MNeperpy3ouHoro mponecca B IOPTax ©W TPAHCIIOPTHBIX
TCPMHUHAIAX>, «MCTOIIBI HCKYCCTBCHHOTO HHTCIIJIICKTAa», «HpaKTI/IKa 110
IMOJTYYCHUTO HpO(l)CCCI/IOHaJIBHBIX YMCHI/Iﬁ u OIIbITAa HpO(l)CCCI/IOHaJIBHOI‘/'I
ACATCIIBHOCTH».

I[I/ICI_II/IHJII/IHa HCO6XOIII/IMa B KaydCCTBC HpCIIH_ICCTBYIOH_Ieﬁ A1 OCBOCHMHA

JUCLIUTLIIVH.

«TexHomoruu

HHTCJUICKTYAJIbHOTI'O

aHaJIn3a JaHHBIX»,

«Crappaptuzanus ¥ yHudukanus WHOOPMALMOHHBIX TeXHONOrui», «HaydHo-
uccienoBarenbckas padbota», «lIpeqaunioMHas mpakTHKa».

3. O0bem AUCHUIIIMHBI B 3a9Y€THBIX ¢ ANHUIAX U BH/IbI yqeﬁm,lx 3aHATHHA

OO6m1ast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBiuseTr _ 3 3.e., _ 108 wac.
JIucuUIUIMHa MOET Peaju30BBIBATHCA C MPUMEHEHUEM JIUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHUM.




O0Bem AUCTUIIIIMHBI 11O COCTABY

Tabnuua 2

®opmbl 00yueHuUs
. 3aoyHas
Bun yue6Hoit paboTbl Boero 2 voe

4acoB 9 cem -
OO611ast TPYA0EMKOCTh IUCHUTIINHbI 108 108 —
KonTakTHas pabora oOydaroniuxcs ¢ 16 16 -

TIPEIoIaBaTeIeM, BCETo
B TOM YHCIIE: — - -
Jlexun 8 8 —
[IpakTH4eckast OArOTOBKA, BCETO 8 8 -

B TOM YHCJIE:

JlabGoparopHbie pabOTHI 8 8 -
[IpakTHueckue 3aHATHS — — -
TpenaxepHast NoAroToOBKa — — —
CamocTosTenpHas paboTa, BCEro 88 88 —
B Tom uucrne: — — —
Kypcosas pabora/mpoekr - - -
PacuetHo-rpaduueckas padbota (3aganue) - - -
KontponbHas padoTa - - -
Kosnoksuym - - -
Pedepar - - -
Jlpyrue BHJIBI CAMOCTOSATENBHOM PabOTHI 88 88 -
[IpomexxyTouHas aTTecTanus: 3auem 4 4 -

4. Copaep:xaHue TUCHUILVIHHBI, CTPYKTYPHMPOBaHHOE MO TeMaM (pa3jaeiam) ¢
yKa3aHHeM OTBEIE€HHOI0 Ha HUX KOJIMYECTBA aKaJeMHUYEeCKHX YacOB U BHIOB
Y4eOHBbIX 3aHATHH
4.1. Jlexuuu. Conep:kanue pa3nesioB (TeM) THCIAILTHHBI

Taobmuna 3

Conepxanue pa3ziesioB (TeM) TUCHIUTUTHHBI

TpynoemkocTh B yacax 1o

Ne | HaummenoBanwue pasjena Conepskanue paszesna (TeMbl) (bopMan oBydeHms
n/n (TeMBbI) TUCIUTLTHHBI JUCIATUTAHBI
3aoyHas
1. | OLTP-cucremsl On-| 12 TIpaBUII 9. Kogna TUTS 1
Line Transaction | pensiioHHOM CYBU. OLTP-
Processing). CUCTEMbl. MeXaHW3M TpaH3aKUUH B
OLTP-cucreme. HudopmarmoHHbie
cuctembl pykoBojctsa (UCP, EIS —
Executive Information Systems).
2. | HeaddexruBHOCTD [IpotuBopeuuss B TpeOOBaHUIX K 1
ucnonp3oBanusi  OLTP- | OLTP-cucreme u k cucreme aHaimza
CUCTEM JUIS PEHICHUS | 110 OCHOBHBIM XapaKTEPUCTHUKAM.
3a]a4 aHaJK3a TaHHbIX.
3. | Konmenmust xpanunumia | Ceoiictea XJ[ m ommuue XJI oT 1

nanHbIX (X/1).

OTIEPATUBHBIX HUCTOYHHUKOB
nauubix (OUM).. Crpykrypa CIIIIP
¢ ¢usmueckum XJI, e€ mocromHCTBA




i/t

HaumenoBanue paszaena
(TembI) AMCIHUILTMHBI

Conepxanue pasjena (TeMbl)
JUCIHUITIIMHBI

TpynoemkocTh B yacax 1o
dhopmam oOydeHust

3aouHasg

n Henocratku. Ctpykrypa CIIIIP ¢
BUpPTyaJIbHBIM X/[, €€ TOCTOMHCTBA U
HegocTaTku. OCHOBHbIE MPOOIEMBI
CO3JIaHUS X/I. CIIIIP c
CaMOCTOSITEJIbHBIMU BUTPUHAMH
nauubix (Data Mart). JloctouHcTBa 1
HenocTtaTku aBToHOMHBIX BJI. CIIITP
¢ X wu BJl, nocrounctBa wu
HEJOCTaTK! CIHIIpP c
coBMmenménubiMu X/ u B/I.

Opranmzanus X/I.

Hannbie JICTaJbHEBIC,
arperMpoBaHHblE U  METaJlaHHbIE.
JlanHble aJTUTUBHbIE,
MOJIyaJIUTUBHBIE U HEAJIUTUBHBIE.
N3mepenus u (baxThI.
Nudopmanmonnsie motokn B X/I.
Apxurektypa XJI Ha  ypoBHE
ITIOTOKOB uHpopMaLUH. ETL-
nporecc (Extraction Transformation
Loading) - W3BJICUCHHE,
npeoOpa3oBaHue, 3arpy3Ka JaHHbIX.

OuncTKa JaHHBIX.

[IpoGmeMbl OYHCTKM JAHHBIX Ha
YpOBHE TI0JIsSI, HA YPOBHE 3aluCH, Ha
ypoBHE TaOIUIBI 0as3bl JAHHBIX, HA
YpOBHE OJMHOYHOW 0a3bl JAHHBIX,
Ha ypOBHE MHOXKeCTBa 0a3 JaHHBIX.
OTambl OYMCTKU JTAaHHBIX. BEISIBJICHUE
nmpoOJieM B JaHHBIX, OIPEICICHUE
MIpaBUII OYHCTKH JTAHHBIX,
TECTUPOBAHUE  TPABWJI  OYUCTKH
TAHHBIX, HETIOCPEACTBEHHASI OUYNCTKA
JAHHBIX. .

MHoromepHass ~ MOJEINb
JAHHBIX. OLAP-
CUCTEMBI.

[IpencraBneHne MHaHHBIX B BHUJE
runepkyoa. Onepanuun HaJ
TUIEPKYOOM.

KonuenryansHoe MHOI'OMEpHOE
npencrasienne. 18 mpasun J. Komna
TUTST ompeeIeHus OLAP-
cuctem (On-Line Analytical
Processing). ['pymmsl
npaBuia (ocobennoctu) B, S, R, D.
Tect FASMI (Fast Analysis Shared
Multidimensional I nformation).

ApxutekTypa OLAP-
CHCTEM.

OLAP-cepgep, CrocoObI ero
peammmszanmn:  MOLAP, ROLAP,
HOLAP, DOLAP, JOLAP.
[IpeumymiectBa  u HENOCTaTKH
WCIIOJIb30BaHUSI MHOTOMEpPHBIX 0a3
naaablXx B OLAP-cucremax. Cxembl




i/t

HaumenoBanue paszaena
(TembI) AMCIHUILTMHBI

Conepxanue pasjena (TeMbl)
JUCIHUITIIMHBI

TpynoemkocTh B yacax 1o
dhopmam oOydeHust

3aouHasg

peam3anuu MHOTOMEPHOTO
MIPEJICTABJICHHSI JAHHBIX C TOMOIIBIO
PENSIMOHHBIX  TaOMUIl.  <«3BE3/aa»,
«CHEKHHKa. Haubonee  dacto
BCTpeyaroluecss  TUMBl  (PAKTOB.
Hoctounctra u HEJIOCTaTKU
HCII0JI30BAHMS PEISIIMOHHBIX
tabimi B OLAP-cucremax.

Data
VMHTEJUIEKTyaJIbHBIN
aHaJIN3 JaHHBIX.

Mining -

Creununduka COBPEMEHHBIX
TpeOoBaHuU K nepepaboTke
«CBIPBIX» TAHHBIX. XapaKTEePUCTHKA
texunosiorun Data Mining, cdepa eé
IIPUMEHEHMS.  YPOBHH  3HaHUH,
U3BJIEKAEMbIX u3 TTAHHBIX.
Hekoropsie OU3HEC-TIPUIIOKEHUS
Data Mining. CraHmapTHbIC THIIbI
3aKOHOMEPHOCTEH, BBISIBJISIEMbBIE
meromamu Data Mining. Kiaccer
cucrem Data Mining: mpenmerHo-
OpUEHTUPOBAaHHBIE  AHATUTUYECKUE
CUCTEMbl, CTATUCTHUYECKHUE IaKeTHl,
HEUpPOHHBIE CEeTH, CHCTEMBI
paccyxIeHUI Ha OCHOBE
AQHAJIOTMYHBIX  CIIy4yaeB, JIEpPEBbS
peLIeHH, IBOJIIOIIMOHHOE
[IPOrpaMMUPOBAHKUE, TE€HETHYECKUE
QJIITOPUTMBI, QJIITOPUTMBI
OTPAaHUYEHHOTO Tepedopa, CHUCTEMBI
JUIs  BU3YaJIM3allMM  MHOTOMEpPHBIX
JAHHBIX.

Kimmenrckue OLAP-

CpencTBa.

Hancrporiku AHTEIUIEKTYAIBHOTO
aHainu3a  JaHHeIX i Excel.
[Moctpoutens otuéroB. PowerPivot
ms Excel 2013. Hanacrpoiika s
Excel Master Data Services.

10.

CepBepHble OLAP-

CpencTBa.

IMpoaykter Oracle mma OLAP wu
ousHec-ananm3a. Microsoft  SQL
Server Analysis Services (SSAS).
Komnonentsr Business I ntellegence—
pelIeHus Microsof.
YHuUIHMPOBaHHAS ~ MHOTOMEpHast
monens (UDM). Hurterpamms SSAS
¢ Microsoft Office.

11.

NHCcTpyMeHTBI
YIPaBICHUSA
SSAS.

CITy k001

Bl Dev Studio, SQL Server

Management Studio (SSMYS).

4.2. llpakTnyeckasi HOAr0TOBKA




4.2.1. JlabopaTopHble padoThI

JlaGoparopHbie pabOThI

Tabnuua 4

i/t

HaumenoBanue paszaena
(TembI) AUCIUILITMHBI

HaumeHnoBanue u conepxanue
a00paTOPHBIX pabOT

TpynoemMkocTb
B yacax 1o
dbopmam
00y4eHUs

3aouHasa

CIIIIP.
OLAP-

Metoasl
Knuneurckue
CpeACTBa.

Jlabopamopuas paboma Ne 1
Csoaubie Tabauib B MS EXcel.

Cozmanme cBOmHBIX Tabmur B MS Excel
JJIs1 pa6OTBI C MHOFOMepHBIMI/I JOTAaHHBIMHA
II0 CO3aHUIO aneFI/IpOBaHHBIX JAHHBIX I10

pasnuuHbBIM u3Mepenusm. PowerPivot mis
Excel 2013.

1

CepBepHble OLAP-

CpencTBa.

Jlabopamopnas paboma Ne 2
VYcranoBka SQL Server 2008.

Jlaboparopnas
nporeccy pa3BepTHIBAaHHS
UH(PaCTPYKTYPHI, KOTOpas Oyner
WCIOJIb30BAaThC B JajbHeWeM. ba3oBas
yCTaHOBKa pycckoil Bepcum SQL Server
20012 Enterprise B onepaimoHHON cucTeMe
MS Windows Seven.

[IpoBepka koH(UTypaliu ONEPANMOHHON
CHCTEMBl Ha TPEIMET BO3MOXKHOCTH
ycranoBku SQL Server. Beibop cimyx0 s
YCTAaHOBKM W TIPOBEpKa  HaIHYHUS
CBOOOJHOIO MecTa. YKa3aHUEe YYETHBIX
3ammceit s cryx06 SQL Server.
Hacrpoiika kommonenTa Database Engine.
Hacrpoiika cinyx6 Analysis Services,
Reporting Services.

YcraHoBka  TecTOBOM  0a3bl  JAaHHBIX
AdventureWorks DW?2008, sxopsmieil B
KOMILUIEKT JIEeMOHCTPAIIMOHHBIX 0a3
AdventureWorks.

paborta MOCBSIIICHA

OLTP-cucremsr (On-
Line Transaction
Processing). Konmenmus
XPaHWIIUIIA JaHHBIX
(XI).Opranuzanus
XA.MHCTpyMEHTBI
yhopaBieHUs  Ciyx00it
SSAS. [InanupoBanue u
apxutekTypa SSAS.

Jlabopamopnas paboma Ne 3

Ompenenenre TPEACTABICHUS HCTOYHUKA
JaHHBIX B mpoekre ciayxk06 Analysis
Services.

Bre16op MeTona onpeneneHuss COeAUHEHHUS.
Bri6op [IOCTaBUIMKA  JUIA HOBOT'O
coenuHenus. Hactpoiika ciyxObr Analysis
Services.

[IpoexkTupoBanue MpEICTaBICHUI
UCTOYHUKOB JaHHbIX. Co3JaHHE MpOeKTa
ciyx6  Analysis Services Tutorial Ha




TpynoemMkocTb

B yacax 1o
Ne | HammeHnoBaHue pasnena HanmenoBanue u conepxanue
o/ | (TeMbl) TUCHUTUTHHBI n1a00paTOPHBIX PadOT popman
00y4eHUs
3aoyHas
ocHoBe mabiona ciayx6 Analysis Services.
OmnpeneneHne  WCTOYHHKOB  JaHHBIX,
UCTONB3yeMbIX B mpoekTe. CoequHEeHne C
0a30¥ JaHHBIX.
OmnpeneneHne  HOBOTO — IMPEICTABICHHS
WCTOYHHKA TaHHBIX. Conepxumoe
NPEJCTaBICHUS HCTOYHMKA JAaHHBIX B
KOHCTPYKTOPE MPEACTABICHUIM.
V3MeHeHre nMeH TabJIHIl 10 YMOTYAHHIO.
4. | MuoromepHas  Mmozuenb | Jlabopamopuas paboma Ne 4. 1
JTAHHBIX. OLAP- | Onpenenenue u pa3BepThiBaHUE KyOa.
CUCTEMBI. ApPXHUTEKTypa
OLAP-cucrem. Co3smanue WU3MEPEHHS. Ompenenenue
CepBepHble OLAP- | ucTouHHKa UCXOTHBIX JAHHBIX U MPUBSI3KA
cpeacrBa.lIHCTpyMeHTBI | K HeMy u3MepeHus. Bpibop arpubyros
yhOpaBieHus  CIyX00# | u3MepeHus.
SSAS. IInanupoBanue u | Co3maHue Kyda W ONpEAEICHHE €ro
apxutekTypa SSAS. cBoiicTB. OnpexneneHue Ui Ky0a TPYIITBI
MEp ¥ H3MEpPEHHH C IMOMOIIBIO MacTepa
KyOOB.
JloGaBnenue arpuOyTOB K H3MEPEHUSIM.
[IpocmoTp cBoOiiCcTB Kyba M HM3MEpEeHUN B
KOHCTPYKTOpE KyOOB.
PassepreiBanne mpoekTa ciayx0 Analysis
Services. PaseptriBanue nmpoekra Analysis
Services  Tutoria HA  YKa3aHHOM
aK3eMInIsipe cayx0 Analysis Services.
[MpocmoTp kyba Analysis Services Tutorial
B 0003peBaTelie peleHui.
5. Jlabopamopuas paboma Ne 5. 1
MHuoromepHass  Mojenb | MIsmeHneHnue mep, aTpuOyTOB U UEpapXUA.
TAHHBIX. OLAP-
cucreMmbl. Apxutektypa | B nanHoil nmaboparopHoit pabore Oyxaer
OLAP-cucrem. MIPOM3BEACHO YIydlleHHe Kyba ¢ TOYKHU
WucTpyMeHTHI 3peHHS paboTHI TIOJIB30BATEIS,
yIpaBiieHUus  CIyXO00# | pa3BepThIBAaHHE W3MEHEHHI, CBS3aHHBIX C
SSAS. IInanupoBanue u | 00pabOTKOH Kyb0a W ero HM3MEpeHH,
apxuTekTypa SSAS. CO3/aHbI IOJIb30BATEIBCKUE UEPAPXHUU IS

U3MEpEeHuH, M03BOJISIIOIINE IPOCMATPUBATh
3TH U3MEPEHUS.

Craructudeckue GpyHKimn SSAS.
N3menenne mep. Hactpolika CBOMCTB Mep.
N3menenue atpuOyTOB.

N3menenne usmepenunid. IlepenmenoBanue
aTpuOyTOB.

Coznanne nepapxuu U3MEPCHUI.
Hacrpoiika ypoBust «All» mist wepapxuit




/1t

HaumenoBanue paszaena
(TembI) AMCIHUILTMHBI

HaunmeHnoBanue u conepxanue
71a00paTOPHBIX pabOT

TpynoemMkocTb
B yacax 1o
dbopmam
00y4eHUs

3aouHasa

aTpuOyTOB.

OmnpeneneHne MMEHOBAHHBIX BBIYUCIICHHMA
B IPEJACTaBICHUM WCTOYHUKA JIAHHBIX.
JloGaBiieHE MMEHOBAHHOTO BBIYHCIICHUSI.
Hcnons3oBanue MMEHOBAHHBIX
BBIYHCIICHUH B KAYeCTBE UMEH DJIEMEHTOB.
@®opmarel  otoOpaxenus. OmnpeneneHue
ManoK 0TOOpakeHHUs.
OmpeneneHue  COCTaBHBIX
CTOJIOLIOB.

Onpenenenue cBA3M aTpUOYTOB.
PazBepThiBanne wu3MeHeHud, o0OpabOTKa
O0OBEKTOB M TPOCMOTP H3MEHEHUH B
HU3MEpEHUH.

V3MeHeHne TOpsIKa COPTUPOBKH IyTeM
W3MEHEHHSI TIOPSIJIKA DIIEMEHTOB COCTABHBIX
KJIFOYEH.

KIIFOYEBBIX

MHuoromepHas
JTAHHBIX. OLAP-
CUCTEMBI. ApPXHUTEKTypa
OLAP-cucrem.
CepBepHble OLAP-
cpencra. O63o0p CIIIIP.
NHCcTpyMeHTBI
yhopaBieHus:  Ciyx00it
SSAS. [InanupoBanue u
apxutekTypa SSAS.

MOJCIb

Jlabopamopnas paboma No 6.
Omnpenenenne  pacUIMPEHHBIX
aTpuOyTOB U U3MEPEHUH.

CBOMCTB

B maGoparopuoit paboTe mTPOU3BOIUTCS
3arpy3ka ©  00paboTka  yiIydIIeHHOH
Bepcur  ydeOHoro mpoekta Analysis
Services Tutorial.

OmnpeneneHne Mepapxuu THIA «POTUTEIH-
noToMKM». ['pynnupoBaHue 31€MEHTOB
aTpuOyTOB. N3menenue CBOMCTB
IPYNIUPOBAHUS M HPOCMOTP pe3ysibTara
BHECECHHBIX U3MEHECHUH.
CkppiTHE U OTKIIIOYEHHUE
aTpuOyTOB. CoprtupoBka
arpubyra 1O BTOPUYHOMY aTpuOyTy.
Onpenenenve  cBsized  arpubyToB B
OTpEJIeNIEHHOM M0JIb30BATEIEM HEPAPXUH.
Hactpoiika cBoiicTB uepapxuu atpulyra B
U3MEpPEHUHU. Onpenenenue CBOICTB
poauTenbckoro arpulyra B HepapXuu
«POJIUTENU-TIOTOMKH. Onpenenenue
ceoiicte  Unknown Member u  Null
Processing.

JloGaBiienne © ypajeHwe TaOIUI[ U3
NPEJCTAaBICHUS HMCTOYHUKA JAaHHBIX II0
CXEME «CHEXUHKa».

nepapxui
JJIEMEHTOB

MuoromepHas
JAHHBIX.
CHUCTEMBI.

MOJEIb
OLAP-
ApxuTekTypa

Jlabopamopnas paboma Ne 1.
OnpenereHne CBSI3eH MEX Ty U3MEPCHUSIMU




TpynoemMkocTb

B yacax 1o
Ne | HammeHnoBaHue pasnena HanmenoBanue u conepxanue
o/ | (TeMbl) TUCHUTUTHHBI n1a00paTOPHBIX PadOT popman
00y4eHUs
3aoyHas
OLAP-cucrem. U TPYIIaMU Mep.
NHCcTpyMeHTBI
yrnpasieHusi  cinyxO0o0i# | JlanHas nmaboparopHas paboTa MOCBSIICHA
SSAS. IInanupoBaHME | | ONPEACICHUIO PA3JIMYHBIX THUIIOB CBS3eH
apxutekTypa SSAS. MEXIy HM3MEpPEHHSIMH Ky0a W TpyHIamu
Mep, a TaKKe H3YYCHHIO OMpPEICIICHHS
CBOWCTB 3THX CBA3EH.
Casi3u U3MEpEeHui. Onpenenenue
CCBUIOYHOM CBSI3H.
Cesi3u  oObiuHOTO  M3MepeHus. Cps3u
CCBUIOYHOTO M3MEPECHHS.
Onpenenenne  cBsizu  (GakToB  JUIs
m3mepenuit  (pakrtoB. IlpocMoTp kyba cC
HCI0JIb30BAHUEM U3MEPEHUS (PAKTOB.
CBsI3M M3MEPEHUH «MHOTHE KO MHOTHM>.
[IpocmoTp KyOa M M3MEpPEHUs] «MHOTHE KO
MHOTHUM.
Omnpenenenne CTENEHU TPaHYISIPHOCTH
W3MEPEHUs B TPYIIIE Mep.
8. | Muoromeprass  Moxens | Jlabopamopuas paboma Ne 8. 1
JTAHHBIX. OLAP- | Onpenenenne  mepcrekTdB  Kyba |
CHCTEMBI. APXHUTEKTYpa | MEPEeBOJOB METAJAHHBIX.
OLAP-cucrem.
WucTpyMeHTHI Kyber B cmyxbax SSAS mpexacraisior
yIpaBJIeHUsT  CIyXKOOH | COOOH OYEHb CIIOKHBIE OOBEKTHI IS
SSAS. IInanupoBaHue | | UCCIICTOBAHUS. [lepcnexTrBa
apxutekTypa SSAS. KOHTPOJIUPYET  BHUIUMOCTH  OOBEKTOB,
colepauuxcs B KyOe,  IO3BOJSA
0TOOpa)kaTh WJIM CKpbIBaTh OOBEKTHI KyOa,
TEM CaMbIM YIIPOIIasi HCCIIEIOBAHNUE.
[lepcnekTrBa Kak CPEICTBO YITYYIICHHS
KagecTBa  pabOTBHl  IOJIb30BATENsl B
TIPUIIOKECHHIX OM3HEeC-aHATTUTHKH.
OnpeneneHne M HOUCK  NEPCHEKTHUB.
[TpocmoTp KyOa B KaXK10¥ M3 IEPCIIEKTUB.
OmnpeneneHne W MPOCMOTP TIEPEBOJIOB.
[IpocmMoTp Ky0a C  HCIOJIB30BaHUEM
MIEPEBOIOB.
5. CamocrosiTesibHasi padoTa
Tabnuua 5
CamocrosTenspHas pa60Ta
Ne Bun
/i CaMOCTOSITENIbHOU HaumenoBanue paboThl U cojiep:KaHue
paboThI
1. IToaroroBka k | 1. Cosmanme cBoaHbix Tabmuiy B MS EXcel, pabota B HuX ¢




1abopaTopHBIM
pabotam

8.

MHOTOMEPHBIMHU JTaHHBIMH.

[Tnarpopma Microsoft SQL Server. Bemmycku SQL Server,
UX BO3MOXKHOCTH C TOYKH 3PEHHSI OU3HEC-aHATUTHKH.
Komnonentst MS SQL Server, anmapaTHble U CHCTEMHBIE
TpeboBanus. Dx3emiunsipel MS SQL Server.

CpencrBa ympaBnenuss MS SQL Server. Cosmanue 0a3wl
naHHbIX. TaOnuIlbl, THIBI JaHHBIX, HHACKCHL. OrpaHHYCHUE
[EJIOCTHOCTH, TIPE/ICTABICHUSI.

Uzyuenwne cnyx6sr SQL Server Analysis Services.
WuaukaTopsl MPOM3BOIUTEIILHOCTH. Omnpenenenue
WHIUKATOpOB TpomsBomutenbHocTH B MS SQL  Server
Analysis Services.

VYupasnenue 6e3onacHocteio MS SQL Server: paspemrenus,
pPOKUMBI  ayTeHTH(UKAIMK,  [APOJbHBIC  MOJIUTHKH,
CepBEpHBIC POJIH, POJIM 0a3bl JAHHBIX, POJIA TIPHIIOKEHUS,
yIIpaBJICHUE TTOJTb30BATEISIMH.

MS SQL Server Analysis Servicess MS SQL Server
Integration Services

2. CaMocCTOSTEIIbHOC
H3y4EHUE OHJIANH-

Kypca

Onnaiin-kypc «OcHoBbl Data Mining»

6. MOHI OLEHOYHBIX CPEACTB /sl IPOBeAeHNsI MPOMEKYTOUHOM aTTeCTALUM
o0yyaromuxcs mo AucuuIuinHe «CucreMbl NOAJACPKKHA NPUHATHS PeleHUuin»

[IpuBenén B 00s13aTeIbHOM NMPUIIOKEHUU K pabouelt mporpaMme.

7. IlepeyeHb OCHOBHOIi, JONMOJHUTEJIbHOI YyUueOHOW JUTEepaTypbl U Y4eOHO-
METOAMYECKO JUTEePaTyphbl AJs CAMOCTOATEJIbHOH PadoThl 00y4arIIMXCs,
HEe00X0AUMOi1 1711 OCBOCHUS TUCHUILIMHBI

Tao0muna 6

[lepeyeHb OCHOBHOM, JOTIOJHUTEIILHOW YU4eOHOM JTUTEPATYPhI U yUeOHO-

MC

TOANYECKON JTUTEPATYPhI

HazBanue

ABTOp

Bun MecTto u3nanus, U30aTelIbCTBO, IO
H3JTaHUS W3/IaHMs, KOJI-BO CTPAHHMI]
(yueOHuK,
yuebHoe
nocooue)

OcHoBHas JIMTEpPaTYypa

Bsenenue B ananus

b.I'. Mupkun | y4eOHUK U

Mocksa : UznmarensctBo FOpaiit, 2023. —

JTAHHBIX npaktukym | 174 c. —OGpa3oBarenpHas matdopma
Opaiit [caiit]. — URL:
https://urait.ru/bcode/511121

Texnomorus B. B.| yuebnux | Cankt-IlerepOypr : Jlanp, 2023. — 168 c.

uHTeIeKkTyanpHoro | LlexaHoBckuit, | A By3oB | — JlaHp | 3JIEKTpOHHO-OMONIMOTEUHAS

aHalv3a JaHHbBIX B B. . cucrema. — URL:
nporeccax u YeproBckoit https:.//e.lanbook.com/book/302753

cucremMax

JlonoJIHNTEIbHASI JINTEpaTypa



https://urait.ru/bcode/511121
https://e.lanbook.com/book/302753

Texnonoruu . C. yueObnuk | Cankr-IlerepOypr : Jlanp, 2022. — 176 c.
WHTEJUICKTyallbHOTO | AJjekcees, O. it By3oB | — ISBN 978-5-8114-8299-3. — Tekcer
aHaJN3a JaHHBIX B. Hlexounx AMeKTpoHHbI [/ JlaHb AIIEKTPOHHO-
o6ubnuoreynass  cucrema. —  URL:
https:.//e.lanbook.com/book/187559
Wndopmannonnsie | 'opes, A. O. YueOHuK M. : UznarensctBo FOpaiit, 2022. — 271 c.
TEXHOJIOTUU Ha —— ISBN 978-5-534-01330-6. — Pexum
TpaHCIIOPTE JOCTYyIIa : www.biblio-

online.ru/book/827550A9-5100-4542-89E0-
17A358881D64.

Y4eGHO-MeTOMYeCKAsi JJUTEPATYPa LIl CAMOCTOSITEJIbHOI padoThl

IIporpammupoBanue | A. B. Mapkun | yueOHUK ¥ | Mockpa : M31aTelbCcTBO OpaiiT, 2023. —

Ha SQL B 2 4. Yacts HPaKTUKYM | 429 ¢, —  (Bpicmiee  00Opa3oBaHuE). —

1 VAL BY3OB | | oBN 978-5-534-15817-5. —  Texct
NEKTPOHHBIN I OOpa3oBarenbHas
wiatpopma IOpaiit [caiit]. — URL:
https.//urait.ru/bcode/509818

BBenenue B ananmuz b.T'. Mupkun | y4ueOnuk u | MockBa : M3nmarenbcrBo HOpaiit, 2023. —

JAHHBIX npaktukym | 174 c. —OGpa3oBarenpHas matdopma
Opaiit [caiit]. — URL:
https.//urait.ru/bcode/511121

Metoanueckue O.A. Metomuuec | Boponex: Boponexckuii ¢punuan ®I'BOY BO

pexomenganuu it | CKpUIIHUKOB KHe «'YMP® umenn agmupana C.O. MakapoBa»,

CaMOCTOSITENIbHOU yKa3aHus 2023 _

paBOTH http://vfgumrf.ru/files/metod/090302/MU_%D0

OBYHAIOMHXCH IO %911.%D0%92.11 SR.pdf

JTUCIUTIIINHE

«OCHOBEI Data

Mining»

8. Ilepeyenb coBpeMeHHbIX MNpPoecCHOHANBHBIX ©0a3 JaHHBIX W

WH(POPMAIMOHHBIX CIPABOYHBIX CUCTEM (NMPH HAJTHYNH)

Tabnuua 7

HCpC‘ICHB COBPCMCHHBIX HpO(l)eCCI/IOHaJIBHBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX
CIIPAaBOYHBIX CUCTCM

Ne | HammenoBanue npodeccHoHaIbHON 0a3bl JaHHBIX /
MH(POPMAITMOHHON CIIPABOYHON CHUCTEMBI

i/t

Ccpuika Ha HH(QOPMALMOHHBIN
pecypc

1.| MSDN Library

http://msdn.microsoft.com

2.| Habrahabr Library

https://habrahabr.ru/post/175587/

Server

DnexkrponHas gokymentamus mo Microsoft SQL

http://msdn.microsoft.com/ru-
ru/library/bb418440(v=SQL .10).aspx
https://msdn.microsoft.com/ru-
ru/library/bb522607(v=s0l.120).aspx

9. IlepeyeHb JINLIEH3MOHHOI0 H CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOrPaAMMHOI0

o0ecrneyeHus

Ta0muna 8

[lepedeHb TUIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHIEMOT0 MPOTPAMMHOTO
o0ecrieueHus



https://e.lanbook.com/book/187559
https://urait.ru/bcode/509818
https://urait.ru/bcode/511121
http://vfgumrf.ru/files/metod/090302/MU_%D0
http://msdn.microsoft.com
https://habrahabr.ru/post/175587/
http://msdn.microsoft.com/ru
https://msdn.microsoft.com/ru

Tum nmpoxykra

11\;?1 HanmeHoBaHue MpOrpaMMHOTO MPOIYKTa (moTHAs TMIICH3UOHHAS BEPCHsl, yaeOHast
BEPCHsl, PACIIPOCTPAHSETCSI CBOOOJIHO)
1 | TexHOJOTHS KIMEHT-CEPBEP NOJTHASI JIMIICH3UOHHAS BEPCHSI
2 | Microsoft Windows Server 2008 TIOJTHAS JIMIICH3UOHHAST BEPCHS
3 | Microsoft Windows Seven / Microsoft | monHast nuiieH3MOHHAS BEPCHSI
Windows Eight
4 | SQL Server 2008 Enterprise TIOJTHAS JIMIICH3UOHHAST BEPCHS
5 | Microsoft Office 2013 tectoBas 0Oa3a manHbix it SQL Server
2008
6 | AdventureWorks DW2008 MOJIHAS JINI[CH3UOHHAsI BEPCHUS
7 | Cucrema TMCTaHIIMOHHOTO O0Y4YCHUS GNU GPL
Ha 0ase atdopmer Moodle
8 | Beo-mpmioxkenne s muctannuonHoro | GNU GPL
oHJ1aiiH 00y4enus BigBlueButton
9 | Foxit Reader pacnpoCTpaHseTcs CBOOOIHO
10 | Google Chrome pacrpoCcTpaHseTcst CBOOOIHO
10. Onucanume MaTepuajbHO-TeXHHYeECKOH 0a3bl, He0OXOAUMOH /JIA
OCYILIEeCTBJIEHUS 00Pa30BaTEJILHOTO0 MpoIecca Mo TUCHUTLINHE
Tabnuia 9

Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl

HanmenoBaunue cuennanbHBIX TOMEILIEHUN

OCHaHlCHHOCTB CII€aJIbHbIX HOMGHIGHI/II\/’I

11\/&;[ Y NTOMEIIECHUH JJI CaMOCTOSTENBHON Y NTIOMEIIECHUH JJI1 CaMOCTOSTENBHON
paboThI paboThI
1 Crienmanu3upoBaHHas Hoctyn B HTEpHET.
MHOTO(YHKIIMOHAIIbHAS ayAuTOpus 27: 1. Cromnpr 18 mir.
- yueOHast ayTMTOPHS JJIs IPOBEIACHUS 2. Crynbs 39 mr.
3aHSATHH JEKIIMOHHOTO ¥ CEMUHAPCKOTO 3. Hocka aymutopHast 1 mT.
THUTIA,; 4. Ipoextop Behq L.
- yueOHast ayJUTOPHS TPYNTIOBBIX U 5. [lepconanbHbiil KOMIbIOTEP (
WH/IMBHUYAIbHBIX KOHCYIbTALINH,; CHCTEMHBII OJIOK, KJIaBUATyPa/MbIIIb
- yueOHas ayIUTOpUs JJIs IPOBEACHUS OecripoBojHasi) -1 mT.
TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM 6. Komonku DEXP R140 1 koM.
aTTeCTalUU. 7. Crumat cucrema LG - 1 .
8.Kommiextr O3K 2 mr;
9. [Iporusoraz I'Tl -5 2 mr;
10. CPR 168 KoMIuieKT TpeHaxep IS
0TpabOTKH HABBIKOB IIPOBEICHUS
CEPJIEYHO-JIETOYHON PEaHUMALNH.
11. Peuupkynsatop OGaxTepuuuIHbINA — 1.
12. ITpoexroHHbI# 3kpad — 1.
13. Habop KpuMHUHAIIUCT — 2 IT.
14. Ha6op tpakt — 1 mr.
15. KoMiekT miakatoB 1o
KpUMUHaNIUCTUKE — 1mT.
16. KoMIuIeKT TUIIeH3HOHHOTO ¥ CBOOOTHO
pacnpoCcTpaHsIeMOro IporpaMmMHOTO
obecrieyeHus.
2 Crienmanu3upoBaHHas Joctyn B HTEpHET.




/1t

HaunmenoBaunue cuennaibHBIX TOMEILIEHUN
Y [IOMEIIEHUN UISI CAMOCTOSTEIbHOM
paboThI

OCHAaIIEHHOCTD CIEIUaIbHbIX TOMEICHUI
1 TOMEIICHUH JJI CaMOCTOSTEIbHOM
paboThI

MHOTO(YHKIIMOHAIIbHAS ayAUTOpHs 28:

- yueOHast ayJUTOPHS TPYNTIOBBIX U
WH/IMBUYIbHBIX KOHCYJIbTALINH,;

- yueOHast ayJTUTOPHS JUIS TIPOBEICHUS
TEKYIIETO KOHTPOJISI U TIPOMEXYTOUHON
aTTeCTAIIHH.

- yueOHast ayJTUTOPHS VIS TIPOBEICHUS
3aHSATHUH JEKIIHOHHOTO ¥ CEMUHAPCKOTO
THUTIA,

1. Cronmi - 15 mr.
2. Ctynbs - 25 mr.
3. lkad 3 aBepu — lmir.
3. Hocka aynutopHast - 1 .
4. Crmur cucrema LG - 1 m.

5. Peunpkynsatop 6axkrepunuaHbii — 1.
6. MuTepaktuBHas nocka ActivBoard
PRomethean - 1 mr.

7. TIpoextop Epson H469B - lmir.

8. [lepcoHasbHBIN KOMIBIOTEP (CHCTEMHBIN
0JI0K, KJTaBHATypa MbIIIb OSCIIPOBOIHAS) -
1 .

9. DAEKTPOHHBIN THP.

10. KoMIuIeKT 1m1akaToB 1O paBy

11. KoMIIeKT JIMIEH3UOHHOTO U CBOOOIHO
pacrpocTpaHsIeMoro mporpaMMHOTO
o0ecreyeHusl.

Crienmanu3upoBaHHas
MHOTO(YHKIIMOHAJIbHAS ayauTopust 29:

- yueOHas ayJUTOpUs AJs
MPOBEACHUS 3aHATHI JEKIIMOHHOTO H
CEMHHAPCKOTO THIIA;

- yueOHast ayJUTOPHS TPYNTIOBBIX U
WH/IMBUYAIbHBIX KOHCYIbTALINH,;

- yueOHas ayJUTOpUs AJs
MPOBEACHUS TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALINH.

Hoctyn B HTEpHET.

1. Crosel - 9 1.

2. Cronsl KOMIIbIOTEpHBIE — 11T,

3. Crynbs 28 mr.

4. Ikad co crexsom — 1 mmr.

5. [locka aynutopHas 1

6. [IpoekuroHHbIH SKpaH — 1imT.

7. Ilpoexrop BenQ - lmir.

8. Kononkn DEXP R140 - 1 xommu.

9. [lepcoHanbHBIN KOMIBIOTEP (MOHHUTOD,
CHCTEMHBII OJIOK, KJIABUATYPA, MBIIIIb) -
11 .

10. Permpkynsitop

OaxkTepuuAHbIN — 1 1mT.

11. Buneoxamepa — 1 mir.

12. Crumar cucrema LG - 1 .

13. Mcrounuku O6ecniepeOOHOTO TUTaHUS
— 8 mr.

14. Habop nmaGoparopHsiii Mexanuka -
lkomr.

15. meronueckue ykazaHus MexaHuka -
lkomru.

16. HaGop srabopatopubiii Mexanuka 2
17. Habop nabopatopHsiii OnTuka 1

18. metognueckue ykazanus OnTuka 1
KOMILI.

19. Ha6op sabopatopusiii Ontuka 2
MeTroanyeckue ykazanus OnTuka 1 komrut.
20. KoMIUIEeKT JTUIIEH3UOHHOTO U
CBOOOJHO PACIPOCTPAHIEMOIO
MIPOTPAMMHOTO 00€CTICUCHUS.

Crienmanu3upoBaHHas

Hoctyn B HTEpHET.




/1t

HaunmenoBaunue cuennaibHBIX TOMEILIEHUN
Y [IOMEIIEHUN UISI CAMOCTOSTEIbHOM
paboThI

OCHAaIIEHHOCTD CIEIUaIbHbIX TOMEICHUI
1 TOMEIICHUH JJI CaMOCTOSTEIbHOM
paboThI

MHOrodyHKIHOHaBHas ayauTopus 30:

- yueOHas ayJUTOpus AJs
MIPOBEJICHUS 3aHATUH JIEKIIHOHHOTO U
CEMHUHapPCKOIo TUIIA,

- TPYIIIOBBIX U UHJIUBUYaTbHBIX
KOHCYJIbTALIW;

- IPOBE/ICHUS TEKYILEr0 KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALNY;

- IIOMEIEHHE JUIS CAMOCTOSTEIbHON
paboTHI.

1. Cton komnbroTepHBIH - 10 mIT.

2. Cron uist coBermanwmii - 1 mr.

3. Cryn odwucHsIii - 18 mT.

4. [1Ikad moTyOTKPHITHIN CO CTEKJIOM - 1
IIIT.

5. llIkad meramumueckuit 12 syeek - 1 mT.

6. [TepcoHanbHBIN KOMIBIOTED (MOHHUTOD,
CHCTEMHBII 0J10K,Ki1aBuarypa) - 10 mT.
7. UnTepaktuBHas nocka Triumph Board -
1mr
8. Hocka aynurtopHas - 1 .

9. Permpkynsitop

OaxkTepuuAHbIN — 1 1mT.

10. Bugeokamepa — 1 mir.

11. Crumar cucrema LG - 1 mr.

12. Wcrounuku 6ecriepeOoHOTO TUTaHUS

— 10 m.
13. MynabpTHUMEIHa-TIPOCKTOP
Mitsubishi  XD500U DLP 200Lm XGA
2000:1 - 1 .

14. Konouku DEXP R140 - 1 xommu.
15. YV4eOnsiit komrnekt MHxenepHas
rpaduka 8. Buast pe3rd Unrpad-8
16. YueOHsbIit kKoMmIutekT MHxeHnepHas
rpaduka 11. Hunuaapudeckue neTanu c
BbIpe3amu Murpag 11.
17. KommiekT y4eOHBIX IIaKaToOB I10
Ha4yepTaTeIbHOW FEOMETPUN U UHKEHEPHOU
rpaduke Ha noJuMepHO ocHOBE (25 1iT)
[Tmakar-nomumep- Uarpad-25.
18. KoMIutekT IuIeH3HOHHOTO U CBOOOTHO
pacnpocTpaHsIeMOro IporpaMMHOTO
o0ecreyeHusl.

IToMemeHus 1J1s1 CAaMOCTOATEILHON PadoThI

aynutopus 1(6ubmroTeka)

[Tomemnienune Uit CaMOCTOATEIBHOM
paboThl ¢ gocTynoM k cetu «MHTepueT» n
3JIEKTPOHHOU MH(OPMALIMOHHO-
00pa3oBaTeIbHON Cpeie OPTaHU3aIUH.

Hoctyn B HTEpHET.
1. bubnuoteunsle cremnaxu "AHrcrpem”
2. Kaproreka [IPAKTUK -06 mxad 6
ceKIMOHHBIN A5 1 A 6, 553*631* 1327,
pa3AeIUTENH TPOIOIbHbBIN
3. Ika¢ MOITYyOTKPHITHINA CO CTEKIOM - 4
IIIT.
4. Kpecno "IIpectmx" — 5 .
5. Ctyn aynutopHsrii - 17 mrT.
6. Cton s coBemanuid - 1 mir.
5. CTOJI KOMIIBIOTEPHBIN — SIIT.
7. Konnuunonep
18.Teneruzop Supra- 1
General ASG 18 R/U




HauMmenoBanue crenuaibHBIX TTIOMeEeHni | OCHAIIEHHOCTD CIEAAIBHBIX ITOMEIIEHUI
U MIOMELIEHNH TSI CAMOCTOSTEILHOMN U MIOMELIEHNH TSI CAMOCTOSTEILHOMN

w/n paboThI paboThI

8. Kormup SHARP AR 5625
(xonmp/mpuHTEp C AyIIIEKCOM, O€3 TOHEpa,
nesoJrepa) popmar A3.

9. Kommmposansusbiii anmapatr MITA KM
1620

10. yonukarop Duplo DP 205A (¢
unrepdeiicom)

11. IepcoHanbHBIH KOMIBIOTEP — 6 IIT.
12. KoMIIIeKT JTUIIEH3HOHHOTO ¥ CBOOOTHO
PacIpoCTPaHsIeMOro MPOrpaMMHOTO
obecrieyeHus.

CocraButens. K.9.H., goueHT CkpunHukoB O.A.

3aB. kadeapoil: k.d.-M. H., noneHT Yepnsena C. H.

PaGouas nporpamma paccMoTpeHa Ha 3ace/laHuu
kadeapsl MaTEMaTUKHU, HH(OOPMAIIMOHHBIX CUCTEM

U TeXHoJIorui 1 yrBepkacHa Ha 2023/2024 y4eOHbIi ro/.
ITpotokon Noe _10 ot _29 wuronsa 2023r.
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