MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PA3AHCKUM T'OCYJIAPCTBEHHBINA PAJJMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKHHA"

COI'NTACOBAHO YTBEPXIAIO

Bpuo 3aB. kadenpoii

XpaHUIUIIA JAHHBIX

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akpennena 3a kapenpoi CucreM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS BLIYUCIUTEIBHBIX CPEICTB
VueGHbIi TUIaH 09.03.01 25 00 M1 CAIIP.plx
09.03.01 MupopmaTnka 1 BEIYHCIUTENbHAS TEXHUKA
Kpanmuduxarus O0axanaBp
Dopma 00yaeHHS ouHast
OO0wias Tpy10eMKOCTh 33ET

Pacnpe)lene}me YacCoB JUCHMIIJINHBI 110 CeMeCcTpam

Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypce>) Uroro
Henens 16
Bun 3ansaruit vl PIT vII PIT
Jlexuuu 32 32 32 32
IIpakTuueckue 16 16 16 16
Wnas koHTakTHAs 0,35 10,35 ]0,35 0,35
pabora
KoncyneTuposanue 2 2 2 2
nepet 9K3aMEeHOM U
MPAKTHKOMN
Uroro ayn. 50,35 | 50,35 | 50,35 | 50,35
KonrakrtHas pabora 50,35 | 50,35 | 50,35 | 50,35
Cam. pabora 22 22 22 22
Yacel Ha KOHTPOJIb 35,65 | 35,65 | 35,65 | 35,65
Uroro 108 108 108 108

r. Pa3ann



IIporpammy cocraBuii(u):

bakynesa MapuHa AnekceeBHa K.T.H., AOLEHT

Pabouast nporpamMma JUCIUILTIHEL

XpaHHIHINA JAHHBIX

paspabotana B cootBercTBUM ¢ PI'OC BO:

®I'OC BO - 6akanaBpuat o HanpasieHuro noarotosku 09.03.01 MupopmaTrka v BEIMHCIUTENbHAS TEXHUKA (TIPUKa3
Muno6pHayku Poccun ot 19.09.2017 1. Ne 929)

COCTaBJICHAa Ha OCHOBaHUH Y4eOHOTO IIIaHa:
09.03.01 MluopmaTrka 1 BEIYUCIUTENbHAS TEXHUKA

YTBEPXKJIEHHOI0 YUEHBIM COBETOM By3a oT 29.08.2025 npoTokon Ne 1.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

Cucrem ABTOMATH3HUPOBAHHOI'0 NPOCKTUPOBAHUA BBIMHCIUTEJIbHBIX CPEACTB

IIporokon ot 21.05.2026 . Ne 6
CpoK eHCTBUS IPOTPaMMBL:  YU.T.
Bpuo 3aB. xapenpoii Ilepenenxun JI.A.



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyXeHa 1 0100peHa JUIs
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
CucreM aBTOMATH3MPOBAHHOTO NMPOEKTUPOBAHUS BHIYHCIUTEIBHBIX CPEICTB

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJ] nis ucnoiHeHusi B ouepeHOM yueOHOM Toay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosiHenus B 2027-2028 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
CucreM aBTOMAaTH3MPOBAHHOIO NMPOEKTHPOBAHNSA BHIYMCINTEIBHBIX CPEICTB

IIporokomor 2027 1. Ne

3aB. kadenpoit

Buzupoanue PIIJ] nis ucnoiHeHus1 B 04epetHOM y4eOHOM IOy
Pabouast nporpamMma nepecMoTpeHa, 00CyKAeHa U 0g00peHa st
ucnonaeHust B 2028-2029 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Cucrem ABTOMATH3MPOBAHHOIO MPOCKTUPOBAHUA BBIMUCIUTECIBHBIX CPEACTB

IIpotokomor 2028 r. Ne

3aB. kadenpoit

BuzupoBanmue PIIJ] nis ucnmotHeHUs1 B 04epeTHOM Y4eOHOM TOXy

Pabouas nporpamma nepecmMoTpeHa, 00CyXJeHa 1 0100peHa JUIs
ucnonaeHus B 2029-2030 yue6HOM roy Ha 3acelaHuU Kadenpbl

Cucrem ABTOMATH3UPOBAHHOI'O NIPOCKTUPOBAHUA BBIMHCIUTEJIbHBIX CPEACTB

IIpotokonmor _ 2029 . Ne

3aB. kadenpoit




1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

1.1 | OcHoBHas 11e7Ib 3aKIIF0YaeTCs B (GOPMUPOBAHUH Yy O0YUAIOIIUXCS 3HAHHMN M KOMIIETCHIINH, HEOOXOIUMBIX IS

1.2 MIPOCKTUPOBAHMSA, peAIU3al[UU U SKCIUTyaTalluu XpaHUJIUII JaHHBIX. I[I/ICHI/IHJ'II/IH& HallpaBJICHAa Ha NMMOATOTOBKY

13 CIICnMaaIucCToB, CITOCOOHBIX 3¢)(1)€KTI/IBHO peuiaTh 3aJa4i UHTCTpallui, KOHCOJIMAallu1 U aHaJIn3a 0OJIBIINX 00BEMOB

1.4 | pa3HOPOAHBIX AaHHBIX, 00ECTIeUHBast MOAJIEPIKKY IPUHATHS YIPABICHYECKUX PEIICHNI Ha BCEX YPOBHSX MPEINPUATHS.

1.5 | IIprno6perenne HaBbIkoB paboTsl ¢ TexHomormsimu ETL (Extract, Transform, Load): osmanenue cpeactsamu u

1.6 METOJaMHU 3arpy3Ku U TpaHC(i)OpMaIII/II/I JAaHHBIX U3 pa3sjINnYHbIX HCTOYHHUKOB.

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxon (pazgen) OIL: | b1.B./IB.02

2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOM MOAT0TOBKE 00Y4aKOIIEroCsi:

2.1.1 | 3nanne uHGOPMATHKU U pabOTHI ¢ 0a3aMH JaHHBIX Ha YPOBHE OakaslaBpHara

2.1.2 | TeXHOJIOTUH UCKYCCTBEHHOTO HHTEJUICKTA

2.1.3 | IIpou3BoACTBEHHAS TIPAKTHKA

2.1.4 | Texnonoruueckas (IPOEKTHO-TEXHOJIOTHYECKAs) MIPAKTHKA

2.1.5 | HayuHo-uccnenoBarensckas paboTa

2.1.6 | busnec-anaauTHKa

2.1.7 | Ba3bl 1aHHBIX

2.2 | IucumnauHbl (MOAYJIH) M IPAKTHKH, /ISl KOTOPHIX OCBOECHUE JAHHOM TUCHUILIMHBI (MOIYJIsI) HEOOXO0MMO KaK
npeauIecTByIoee:

2.2.1 | O6nayHbIe TEXHOIOTHHU

2.2.2 | IIporpaMMHO-KOH(UTYypHPYEMBIE CETH

2.2.3 | llpepaunnoMHast pakTHKa

2.2.4 | BbINoJTHEHNE U 3aIUTa BBIMTYCKHON KBATU(PUKAIIMOHHOW pabOThI

3. KOMIIETEHI[H OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUIIIAHBI
(MOJY.JIsT)

IIK-4: CnocoGeH aiMMHHCTPUPOBATH NPOLecChl KOHPUTYPHPOBAHHUS M KOHTPOJIsI IPOM3BOIUTEILHOCTH CeTeBbIX YCTPOICTB
U NPOrpaMMHOIO0 oecreyeHus

IIK-4.2. BoInoHsieT KOHTPOJIb HCMOJIB30BAHUS CETEBbIX YCTPOIICTB U MPOrpaMMHOTIO0 ofecrneyeHust

3HaTh

OCHOBHBIE CIIOCOOBI OPTaHU3AINU METAAaHHbIX ISl OCYLICCTBICHUS! KOHTPOJISL UCTIOJIBb30BAHMUS CETEBBIX YCTPOUCTB M IIPOTPAMMHOIO
obOecrieueHus

Ymernb

OCYIIECTBIISITh KOHTPOJIb UCIIOIB30BaHMSI CETEBBIX YCTPOMCTB U MPOrPAMMHOTO 00ECTICUCHHUS

Baagers

HaBBIKAMH KOHTPOJIS HCIIOJIb30BAHUS CETEBBIX YCTPONCTB U MPOTPaMMHOTO 00eCIeueHHs

ITK-6: Crioco0eH opraHu30BbIBAaTh XPaHEHUS IAHHBIX, BLIOUPas aleKBATHbIE TEXHOJIOTHYECKHE PellleHHs

IIK-6.1. PazpaGaTbiBaeT, 0TJIaKHBaET U TECTHPYeET NPHKJIaJHble pemieHus ¢ 3aeMednTaMmiu MU ¢ npuMeHenneM pasjM4HBIX
TEeXHOJI0THii XpPaHEeHHUsl CTPYKTYPHPOBAHHBIX JAHHBIX, OLEHHBAET KA4eCTBO

3Harth

TEXHOJIOTHI XpaHEHUS CTPYKTYPHPOBAHHBIX JAHHBIX, MOJIENb PESIUOHHON BT

Ymern

paspabatbiBaTh Mojenu X/ pa3nu4yHbIX KOHQUTYPAIIIOHHBIX CXEM, B 3aBUCUMOCTH OT OCOOCHHOCTEH JaHHBIX
Baaners

HaBBIKAMH MTPOEKTHUPOBAHUS PA3IMYHBIX CTPYKTYp AJIS XpaHEHHs U 00pab0TKH OOJIBIIMX MaCCUBOB JJAHHBIX

I1K-6.2. PazpabaTbiBaeT, OTJIaKUBAET U TECTUPYET NPUKJIAHbIe pelieHus ¢ 3jdeMenTamu UU ¢ npuMeHeHueM pa3inyHbIX
TEeXHOJIOTHii XpaHeH!UsI HECTPYKTYPHPOBAHHBIX IaHHBIX, OLIeHMBaeT Ka4eCTBO




3HaThL

TEXHOJIOTHI XpaHEHUS] HECTPYKTYPUPOBAHHBIX, ChIPBIX U

Pa3pO3HEHHBIX JaHHBIX

YMmeTh

pa3pabareiBaTh MOAETH X /]| pa3IMuHBIX KOHPUTYPAIIMOHHBIX CXEM, OPraHH30BBIBATh MPOIIECC HHTETPALIUH TAHHBIX U3 Pa3pO3HEHHBIX
HCTOYHHUKOB

Baaners

HaBBIKAMH MTPOEKTHUPOBAHUS PA3IMIHBIX MOJIETICH CTPYKTYP Uil XpaHEHHs U 00pabOTKH OOJIBIINX MACCHBOB Pa3HOPOIHBIX TAHHBIX

IIK-7: CnocodeH NpHMeHSITL pa3Ju4yHble MO/IeJU H (UJIH) TEXHOJIOrHH 00pad0TKH JaHHBIX

IK-7.1. OcyiuecTBJisieT BLIOOP TEXHOJI0THii 00padoTKH 00JIbIINX JAHHBIX, IPHEMJIEMbIX JIs1 CO3AaHUs MPUKJIATHON
cucrembl U ¢ 3a1aHHBIMH TPeOOBAHUSIMH

3HaTh

OCHOBHBIE TPUHIIUTIBI 00PaOOTKH OOIBIIMX 00BEMOB AaHHBIX. CIIOCOOBI U3BJICUEHHS JaHHBIX U3 PA3IUYHBIX HCTOYHUKOB
MeToabI OUNCTKU B Pe0OPa30BaHusI JaHHBIX TIepe]] aHATH30M.

Ymers

DopMynmupoBaTh LENH U 3a1a4¥ aHAJTUTHYECKOTO MPOEKTa; BEIOMPATH MMOJXOSIIAE METOIBI aHAIH3A.

Baaners

HaBBIKAMH Pa3pabOTKH MPUIIOkKeHUH Ha Python st aBToMaTH3aIiu nporeccoB 00pabOTKH JTaHHbIX.

Pabota ¢ 6ubnrorekamu U ppeiiMBopkamu 1 aHaim3a nanueix (Pandas, NumPy)

IIK-7.2. Pazpa0aTbiBaeT M 0T/IaKMBAeT NPUKJIAAHBIE pelleHus ¢ 3JeMenTaMu U ¢ npuMeHeHHeM Pa3IHYHbIX TeXHOJIOTHii
00padoTKHN JaHHBIX

3HaTh

OCHOBHBIE TEXHOJIOTHH MIPUMEHEHUsT X /| 7151 HHTEJUIEKTYaIbHOTO aHaln3a
YMmeTh

npuMeHsTs TexHonoruu MU ams o6pabotku qanHbIxX X/

Baagers

HaBbIKaMH NpUMeHeHus: TexHonoruu MU s o6paboTku qanHbix X/

IIK-8: CnocoGeH NpuMeHsATh TeXHOJOTHH OPraHu3anuu HHPpacTpykTypsl BJ]

IK-8.1. Ocy1ecTBJIsieT BHIOOP HATIPABJIEHHUS BCIIOMOTaTeIbHBIX TEXHOJIOTHYECKUX pelleHuii 1is1 GopMUPOBAHUSI eIMHOTO
cTeKa padoThI ¢ 60JbIIMMH JAHHBIMH 1151 PelIeHHs MOCTABJIEHHOM 3124

3HaThL

ITOPUTMBI ¥ TOTOBBIE PEILICHHS JJIs TIOATOTOBKH JAHHBIX K aHAJTUTHYECKUM HUCCIICAOBAHUSAM C IIPUMEHECHHEM TEXHOJIOTHI OOJIBIINX
JIAaHHBIX

YMmerns

MPOBOJHUTH NMPEA0OpabOTKY TaHHBIX JJISl HCIIOJIb30BAHUS B AHAIMTHUYCCKUX MCCIICIOBAHHSIX C IPUMEHEHUEM

Baaners

HaBBIKAMH 00pabOTKK OOJIBIIMX MACCHBOB AaHHBIX Il OYHCTKU U MpUMEHEeHUs B X/

IIK-8.2. PazpabaTbiBaeT u 0T/Ia:KMBaeT NMPUKJIAAHbIE pemieHus ¢ dementamu U ¢ npumMeHenneM pa3TduYHbIX TEXHOJIOT Wil
opraHu3anuu HHPpacTpyKTypsl BJ

3HaTh

pa3TuYHbIe METOAOJIOTMH opraHu3anuu X/

Ymers

OTJIQXXHUBATh NMPHUKIaHbIE pemenus ¢ anemenramu N ¢ manabivmm X/|

Baanern

HaBBIKaMH OTJIA/IKU IPUKJIaJHbIE TIPOTPaMM, PEATU3YIOIINX HHTEIUIEKTyalbHyI0 00paboTKy naHHbIX X/]

IIK-30. Cnoco6eH ocymecTBJISITL NOUCK, COOP, OYMCTKY M NPeIBAPUTEIbHBI aHAIN3 JaHHBIX

ITK-30.1. O60cHOBBIBaET cOCOOLI M BAPHAHTHI MPHMEHEHHsI METOI0B MPeIBAPUTEILHOT0 aHAIN3a TaHHBIX B 3agayax U,
BKJIIOYAsi MX MaTeMaTHYeCKoe (AJIroOpUTMHYECKOE) NPeodpa3oBaHue U AIaNITAIUIO K cnenuduke 3a1a4u

3HaTh

€1oco0bl U BAPHAHTHI MPHMEHEHHs MeTO/10B NPeIBAPUTEIHLHOI0 aHAIN3A JaHHBIX B 3agayax U

Ymers

BBINOJIHATH MaTeMaTH4YecKoe (AIrOpUTMHYECKOe) IPeodpa3oBaHue METO0B NPEABAPHTEIbHOI0 AHAIN3a JaHHBIX K crnenuduke
3a1a4

Baanern

HaBbIKAMH HAMUCAaHMA W OTJIAJKM NPHUKJIAJHBIX MIPOrPamMM, peaiM3yI0LUX NPUMeHeHe MeTOA0B NpeIBAPUTEILHOr0 AHAIM3A
JAaHHBIX




MK-30.2. [IpumeHsieT MeTOAbI AHAJIN3A AAHHBIX /IIsI IPOBEPKH Pa3BeJOYHBIX THIIOTE3 U MOATOTOBKHU JAHHBIX K IPUMEHEHHIO
coBpeMeHHBIX MeTo0B U

3HaThL

MeTOJbI AHAJIN3a JAHHBIX VISl IPOBEPKHU Pa3BeI0YHBIX THIIOTE3

YMmeTh

MOATrOTABJIUBATH JaHHbIE K MPUMEHEHHI0 cOBpeMeHHbIX MeToa0B U

3aja4

Baaners

HABBIKAMH HAMUCAaHUA W OTIAJKHU NPHUKJIAAHBIX POrPaMM, PeaJIM3yIOIINX AHAIN3 JAAaHHBIX VIS IPOBEPKH Pa3BeI0YHBIX
TUIoTe3

IK-30.3. [IpuMeHsieT MeTOAbI MOHUKEHUSI PA3MEPHOCTH /IS MIEPBUYHON UHTEPNPETANMH H BU3YAJIN3AI[M M MHOTOMEPHBIX JaHHBIX
3HaTh

MeTO/bI MOHMKEHHSI PA3MEPHOCTH /IJIsl NEPBUYHOI HHTEPNPETALMU  BU3YaJU3alHH MHOTOMEPHBIX JaHHBIX

YMmern

NPUMEHSATh METOAbI MOHUKEHUsI PAa3MEPHOCTH 32124

Baapern

HABBIKAMHU HANUCAHUA W OTIAJAKHU NPUKJIAAHBIX POTPAMM, METOAbLI MOHUKEHUS Pa3MEPHOCTH

TIK-30.4. OToupaeTt NpU3HAKH JAHHBIX, 3HAYHMBIE JJIsl HCCJIE0BAHUS
3HaTh

KpuTtepun oTéopa NpU3HAKOB JaHHBIX, SHAYMMBIX /151 HCCJIEOBAHUS
Ymetb

OT1OMpaTh NPU3HAKH JAHHBIX, 3HAYUMBbIE [JIsI HCCIIe0BAHUS

Baaners

HaBbikamu OTGOpa NMPU3HAKOB JaHHBIX, SHAYUMBIX ISl HCCJI€A0OBaAaHUA

IIK-31. CnocobeH onpeaejsaTh TPeGOBAHMS K HAG0paM JaHHBIX JJ1s pellleHUs 32/1a4 MAIIMHHOIO 00y4eHHUsl, IPOBOAUTL Pa3MeTKY U
aHAIN3 HA00POB IAHHBIX, OLIEeHUBATH KA4eCTBO AAHHBIX, 00ecIeYH BATh HellPePbIBHYI0 MHTEIPALIMIO AAHHbBIX

TIK-31.1. Onpeneasier TpeGoBaHMs K HA00paM 1 KayeCcTBY JAHHBIX ISl pelIeHNs 33124 MAIIMHHOTO 00yYeHust
3Harh

OcHoBHbIE TPeOOBaHNs K HA00pPaM U Ka4eCTBY JAHHBIX /IS PelleHUs] 32124 MAIIMHHOTO 00YyYeHHsI

Ymerb

NMPOBOANTH Pa3METKY M aHAJIN3 HA0OPOB JAHHBIX, OLEHUBATH KAY€CTBO JaHHbBIX

Baagers

HABBIKAMHU O0ecreyeHnsi HeNMpepbIBHOW HHTErpaliu JaHHBIX

IK-31.2. PaGoTaeT ¢ JaHHBIMH, B TOM YHCJI€ COOMPAET JaHHBIE U3 PA3PO3HEHHBIX HCTOYHHUKOB, MPOBEPSET IaHHbIE HA
KOPPEKTHOCTH

3Harh

OcHoBHblIe ocobennoctn ETL - mpouecca

Ymerb

IIpou3BOAUTH MHTErPALIMIO JAHHBIX U3 Pa3PO3HEHHBIX HCTOYHHKOB

Baapers

HABBIKAMHU HAMUCAHUS TPOBEPKH KOPPEKTHOCTH JAHHBIX

B pe3yabTaTe 0cBOCHMS AMCUMILIMHBI (MOAYJIs) 00yUYarOIUiics 10KeH

3.1 | 3HaTh:

3.1.1| cTpyKTYpHI U apXUTEKTYPhl XPAHUIIUIIA JaHHBIX; WHCTPYMEHTAJIbHBIC CPEIICTBA Il pAOOTHI C
OOJIBIIMMHU 00BEMaMHU

3.2| Ymerh:

321 PCaIn30BBIBATH MPOLECCHI MPOCKTHUPOBAHUA XPAHWINI JAaHHBIX; UCII0JIb30BaTh COBPEMCHHBIC
MCETOJAUKHU MOJACIIUPOBAHUA

3.3| Baagers:

3.3.1 | HaBBIKaMU IPOEKTHPOBaHMs X/ JUIs  yHpaBiIeHHs M aHanIn3a OONMBIINX JTAHHBIX

4. CTPYKTYPA U COJAEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HanmenoBanue Cemectp/ | Yacos Komneren- JIntepaTtypa ®opma
3aHATHS pa3jiesioB U TeM /BUJL Kvpe 1010 KOHTPOJ1s1

Pa3nen 1. OcHoBbI
KOHIENMIHHU
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[IpuunHbI NOSBICHUS
TexHosoru XJ/I.
Ocobennoctu X/ B
CpaBHEHHH C

1.2

WcTopus nosiBiieHus
U pa3BUTHA
TEXHOJIOTUH
XPaHWJIHI TAHHBIX.
OCHOBHEBIE CBOMCTBa
XPaHUITHII JAHHBIX U
X OTJIUYHUE OT
OOBIYHBIX

CYB/ /J1ex/

ITK-4.2-3
I1K-4.2-Y
I1K-4.2-B
IK-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
IK-7.1-3
MK-7.1-y
IK-7.1-B
IK-7.2-3
IK-7.2-Y
IIK-7.2-B
I1K-8.1-3
IK-8.1-yY
I1K-8.1-B
I1K-8.2-3
IK-30.2-Y
I1K-30.2-B
IK-31.2-3
I1K-30.4-y
I1K-31.2-B

J1.1J11.2
J1.3
J1.4J12.1
J2.2712.3
09293

Konrtponbusie
BOTIPOCHI

1.3

3HAKOMCTBO C
XpaHI/IJII/IH.IeM JaHHBIX
Deductor

Warehouse /TIp/

I1K-4.2-3
[IK-4.2-y
[1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
IK-6.2-3
[K-6.2-Y
I1K-6.2-B
[K-7.1-3
IK-7.1-y
[K-7.1-B
IK-7.2-3
[K-7.2-y
[K-7.2-B
I1K-8.1-3
IK-8.1-¥Y
I1K-8.1-B
I1K-8.2-3
[IK-8.2-Y
I1K-8.2-B
ITK-30.2-Y

J1.1J11.2
J1.3
J11.4J12.2
J2.3
213233

OtuéTt




1.4

[MoaroroBka K JEKIHSIM, TJAOOPATOPHBIM paboTam U
HpakTU4ecKUM 3aHatuam /Cp/

I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
IK-7.1-3
IK-7.1-V
I1K-7.1-B
IK-7.2-3
IK-7.2-y
IK-7.2-B
I1K-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
I1K-8.2-V
I1K-8.2-B
I1K-30.2-Y

JI1.1J11.2
J1.3
J1.4J12.2
J2.3
CIRCK

Paznen 2. [IpuHuMNbI MOCTPOEHUS XPAHUIIHIL
AAHHBIX.

2.1

CTpyKTypHI XpaHuIuIl JaHHbIX. [Iporeccsr.
Texnosnoruu ETL. TIpeoOpa3oBanns nanabix B X/,
TIpomexxyrounbie TabauIbl. BUTpUHBI

naHabIX. /Tema/

2.2

CTpyKTypa v TEXHOJIIOTUH (DYHKIIHOHHUPOBAHUS
XpaHWIHI TaHHbIX /JIek/

[1K-4.2-3
IK-4.2-y
I1K-4.2-B
I1K-6.1-3
IK-6.1-V
I1K-6.1-B
[1K-6.2-3
IK-6.2-Y
I1K-6.2-B
IK-7.1-3
MK-7.1-y
[K-7.1-B
IK-7.2-3
MK-7.2-V
IK-7.2-B
IK-8.1-3
I1K-8.1-Y
I1K-8.1-B
I1K-8.2-3
I1K-8.2-V
I1K-8.2-B
I1K-30.2-Y

J1.1J11.2
J1.3
J11.4J12.2
J12.3
213233

KonTponbabie
BOITPOCEI




2.3

[Ipoueccr! B XxpaHmMImax AaHHbIX. TexHOIOTHI
ETL (extract, transform, load - u3Bieuenwue,
npeoOpa3oBanue, 3arpyska) /JIex/

I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
IK-7.1-3
IK-7.1-V
I1K-7.1-B
IK-7.2-3
IK-7.2-y
IK-7.2-B
I1K-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
I1K-8.2-V
I1K-8.2-B
I1K-30.2-Y

JI1.1J11.2
J1.3
J1.4J12.2
2.3
0103233

KonTponbusie
BOIIPOCHI

2.4

THIIbI XPAaHWIKII TAaHHBIX: ONICPATUBHEIE,
peanbHOro BPEeMEHH, BUPTYalbHbIe. BUTPUHEI
na”HbIX. /JIex/

I1K-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
[1K-6.2-3
IK-6.2-V
I1K-6.2-B
IK-7.1-3
MK-7.1-y
[IK-7.1-B
MK-7.2-3
MK-7.2-y
IK-7.2-B
I1K-8.1-3
IK-8.1-V
I1K-8.1-B
IK-8.2-3
IK-8.2-Y
I1K-8.2-B
IK-30.2-Y

J1.1J11.2
J1.3
J1.4J712.2
J2.3
019233

Konrtpomnbusie
BOTIPOCHI

2.5

IToaroroBka K JeKLUSIM, 1a00PaTOPHBIM paboTaM U
MpPaKTUIEeCKUM 3aHATHAM /Cp/

10

I1K-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
IK-7.1-3
IK-7.1-V
[IK-7.1-B
IK-7.2-3
IK-7.2-Y
[K-7.2-B
I1K-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
I1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
J1.3
JI1.4J12.2
J2.3
019233

2.6

IIpeoOpazoBaHue naHHBIX B XpaHWiuiiax. OuucTka
u npeno06padoTka naHHbIX. /Tema/




2.7

IIpenobpaboTka U OYHUCTKA JAHHBIX B
xpanunuiue /JIex/

I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
IK-7.1-3
IK-7.1-y
IIK-7.1-B
IK-7.2-3
MK-7.2-Y
IK-7.2-B
I1K-8.1-3
[K-8.1-¥Y
I1K-8.1-B
I1K-8.2-3
[1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3
J11.4J12.2
J12.3
013233

OtuéT

2.8

TToAroToBKa K JICKIUSIM, JTAOOPATOPHEIM paboTaM
IpaKTU4IeCKUM 3aHATHAM /Cp/

I1K-4.2-3
[1K-4.2-y
[1K-4.2-B
I1K-6.1-3
[K-6.1-Y
[1K-6.1-B
[1K-6.2-3
[1K-6.2-Y
I1K-6.2-B
IK-7.1-3
IK-7.1-y
[IK-7.1-B
MK-7.2-3
MK-7.2-yY
[K-7.2-B
I1K-8.1-3
[K-8.1-Y
I1K-8.1-B
IK-8.2-3
IK-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3
J11.4J12.2
J12.3
0193

Pa3nen 3. Moaenau JaHHBIX, HCMOJIb3yeMble MPH
MOCTPOCHHH XPAHHJIHUILL.

3.1

MHoromepHsle, peJsIIMOHHbIE U THOPHIHbIE
Mozenu faHHbIX B X1, MI3Mepenns u GpakTsl.
Cxemsl "3Be371a"n "cHexxuHKa". /Tema/




3.2

Mmuoromepnast moaens gansbix. [lonarne
u3MepeHuii u daxros. Cxemsl "3Be31a" U
"cHexxuHKa" /JIex/

I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
IK-6.2-3
IK-6.2-Y
I1K-6.2-B
IK-7.1-3
IK-7.1-V
I1K-7.1-B
IK-7.2-3
IK-7.2-y
IK-7.2-B
IK-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
I1K-8.2-V
I1K-8.2-B

JI1.1J11.2
J1.4J712.2
J2.3
0109233

KonTponbusie
BOIIPOCHI

3.3

Pa3paboTka cXeMbl IJaHHBIX B XPaHHJIUIIE JUIS
3aJJaHHOM MpeMETHOH 00acTu (OM3HeC-MoAeH
opranuzanun) /TIp/

I1K-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V
I1K-6.2-B
IK-7.1-3
MK-7.1-y
[IK-7.1-B
MK-7.2-3
MK-7.2-y
IK-7.2-B
I1K-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
IK-8.2-Y
I1K-8.2-B

J1.1J11.2
J1.3
J1.4J712.2
J2.3
019233

OtuéTr

3.4

TToaroroBka k JgeKLusIM J1IaOOPaTOPHLIM paboTaM U
MpPaKTUIEeCKUM 3aHATHAM /Cp/

IK-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
MK-7.1-3
IK-7.1-V
[IK-7.1-B
IK-7.2-3
IK-7.2-Y
[K-7.2-B
I1K-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
I1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
J1.3
JI1.4J12.2
J2.3
019233

Paznen 4. YnpasieHne MeTaaHHbIMH.

4.1

Tousitue MeTagaHHbIX. CTPYKTYPhI METaIaHHBIX
Cemanruueckuii ciaor X/JI. /Tema/




4.2

ITonATHE METalaHHBIX U UX POJIb B OPTaHU3ALUH U
¢yukiyronuposanuu XJI. TUIbl U 31€MEHTbL
MeTalaHHBbIX. /JIex/

I1K-4.2;
I1K-6.1;
I1K-6.2;
I1K-7.1;
I1K-7.2;
I1K-8.1;
I1K-8.2;
IK-30.1;
I1K-30.2;
I1K-30.3;
I1K-30.4;
IT1K-31.1;
TIK-31.2

JI1.1J11.2
J1.3
J1.4J12.1
J2.2712.3
0103233

KonTponbusie
BOIIPOCHI

4.3

TIpoekTHpoBaHUE CTPYKTYPHI METaJaHHBIX
XPaHWIHIIA AT 33JaHHON Ou3HEC-MOJIeH
opranusanuu /TIp/

I1K-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V
I1K-6.2-B
IK-7.1-3
MK-7.1-y
[IK-7.1-B
MK-7.2-3
MK-7.2-y
IK-7.2-B
I1K-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
IK-8.2-Y
I1K-8.2-B

J1.1J11.2
J1.4J712.2
J2.3
32103233

OtuéTr

44

IToaroroBka K JeKLUSIM, 1a00PaTOPHBIM paboTaM U
MpPaKTUIEeCKUM 3aHATHAM /Cp/

IK-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
MK-7.1-3
IK-7.1-V
[IK-7.1-B
IK-7.2-3
IK-7.2-Y
[K-7.2-B
I1K-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
I1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
J1.3
JI1.4J12.2
J2.3
019233

Paspeua 5. UaTerpanus XpaHWININ JaHHBIX B
HH(}pOpMaOHHbIE CHCTEMBI.




5.1

Apxurektypsl X/I: cereBasi, oOnavnasi,
BUpTYyalbHas. LleHTpanu3oBaHHblE U
pacnpenenénnsie X/1. KopnoparusHas
uHpopmaionHas dadpuka. /Tema/

5.2

ApXHUTEKTYpbI XpaHWJIHI JAHHBIX. XPaHUIHIIE
JAHHBIX KaK OTpaxkeHHE OU3HEC-MOJIEIH
opranuzanuu. /JIex/

I1K-4.2;
I1K-6.1;
I1K-6.2;
I1K-7.1;
I1K-7.2;
I1K-8.1;
I1K-8.2;
IK-30.1;
I1K-30.2;
I1K-30.3;
I1K-30.4;
IT1K-31.1;
TIK-31.2

J1.1J11.2
J1.3
J1.4J12.2
J2.3
CIRCYACK

KonTponbusie
BOTIPOCHI

5.3

TIpoeKTHPOBaHKE aAPXUTEKTYPHI XPaHIIHIIA
JIAHHBIX JUTS 3aJaHHON OM3HEC-MOIeIH
opranuzauuu. /IIp/

I1K-4.2;
I1K-6.1;
I1K-6.2;
I1K-7.1;
I1K-7.2;
I1K-8.1;
I1K-8.2;
I1K-30.1;
I1K-30.2;
I1K-30.3;
I1K-30.4;
I1K-31.1;
TIK-31.2

J1.1J11.2
J1.3
J1.4J712.2
J2.3
019233

Otuér

5.4

IlonBenenue UTOroB U 00CyXKACHNUE
pe3yinbraToB /UKP/

0,35

I1K-4.2-3
IK-4.2-V
I1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V
I1K-6.2-B
MK-7.1-3
IK-7.1-V
I1K-7.1-B
IK-7.2-3
IK-7.2-Y
IK-7.2-B
I1K-8.1-3
IK-8.1-Y
I1K-8.1-B
I1K-8.2-3
I1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
J1.3
JI1.4J12.2
J2.3
019233




5.5

[MoaroroBka K JEKIHSIM, TJAOOPATOPHBIM paboTam U
HpakTU4ecKUM 3aHatuam /Cp/

I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
IK-7.1-3
IK-7.1-y
IIK-7.1-B
IK-7.2-3
MK-7.2-Y
IK-7.2-B
I1K-8.1-3
[K-8.1-¥Y
I1K-8.1-B
I1K-8.2-3
[1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
013233

Pa3nen 6. [IpomexyTouHasi aTrecTanus

6.1

Cnaua 3auéra /Tema/

6.2

Bce nmpoiinennslie TeMbl /Ok3aMeH/

35,65

T1K-4.2;
T1IK-6.1;
T1K-6.2;
TIK-7.1;
TIK-7.2;
T1IK-8.1;
T1K-8.2;
TIK-30.1;
TIK-30.2;
T1K-30.3;
TIK-30.4;
TIK-31.1;
I1K-31.2

JI1.1J11.2
JI1.3
J11.4J12.2
J12.3
013233

Bompocs! k
3auény

6.3

BCE HpOﬁﬂeHHBIC TEMBI U IIPAKTUICCKHUC
pabotsl /Kuc/

T1IK-4.2;
TIK-6.1;
T1K-6.2;
TIK-7.1;
TIK-7.2;
T1IK-8.1;
TIK-8.2;
T1K-30.1;
T1K-30.2;
TIK-30.3;
T1K-30.4;
T1K-31.1;
I1K-31.2

JI1.1J11.2
JI1.4712.2
J12.3




5. OHEHOYHBIE MATEPHUAJIbBI 1O JTUCHUIIJIMHE (MOJY JIIO)

®DoHT OIIEHOYHBIX CPE€ACTB HAXOAUTCA B IPHUIIOKCHUU

6. YHEBHO-METO/IMYECKOE 1 HTH®OPMAIIMOHHOE OBECIHIEYEHHME JUCIIUIIJIMHBI (MOY JIST)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JUTepaTypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | Kommuectso/
rof Ha3BaHue ObC
JI1.1 [Mapacanos A. M., Pacnipenenennble 6a3bl M XpaHUIUIIA JaHHBIX Mockaa: ,
Anocosa H. IT., NHTYUT, https://e.lanbo
Bbopoaus O. O., 2016, 254 c. ok.com/book/1
I'aBpunos E. C. 00445
JI1.2 | Opemixos B.H. Xpanunuma gansbix 1 OLAP-rexHonoruu : YyeOHoe nmocobue Pszans: PULL ,

PI'PTVY, 2017, https://elib.rsre
u.ru/ebs/downl
0ad/595

JI1.3 | Coiupaum 3. KopriopaTuBHbIe XpaHUIHKIIA M.:Buinbsimc, 5-8459-0191-
nanHbIX. JImanupoBanue,pa3paboTka,peanu3anus : [lep.c aHTd. 2001, 396¢. X, 1
JI1.4 | Cemuenxos C.1O. ANTOPUTMBI IPOEKTUPOBAHUS CUCTEM MHOTOMEPHOTO aHAIH3a Psi3ann, 2010, 1
JTaHHBIX, ocHOBaHHBIX HA OLAP TexHosornu : nuccepranus 138c.
6.1.2. JlonoHuTeIbHAS IUTEPATYpPa
No ABTODBI, COCTaBUTENIN 3arnaBue UsnarenscrBo, | Komamuectso/
roJ HazBaHue ObC
JI12.1 Paspabotka cucrembr OLAP — aHann3a gJaHHBIX C TIOMOIIBIO Psazanp: PULL ,
TexHosorndeckoit miardpopmsr Deductor Studio Academic : PI'PTY, 2014, https://elib.rsre
Meroauyeckue yKa3aHus u.ru/ebs/downl
0ad/2067
JI12.2 | Cemuenkos C.I1O. ANropuTMBI IPOEKTUPOBAHUS CUCTEM MHOTOMEPHOTO aHAIN3a Pazans, 2010, 1
JTaHHBIX, ocHOBaHHBIX Ha OLAP texHonoruu : aBropedepar 17c.
JI2.3 | Toumnkuna T. E., XpaHWIUILA TaHHBIX ¥ CPECTBAa OM3HEC-aHAIUTHKH Mockaa: 978-5-7942-
I'pomona A. A. DUHAHCOBLIT 1387-4,

YHUBEPCHUTET, https://e.lanbo

2017, 161 c. ok.com/book/2
08367

6.2. ITepeuennb pecypcoB uHGOPMALMOHHO-TeJIEKOMMYHMKAUMOHHOI ceTn "MHTepHeT"
21 DnekTpoHHO-0ubnoTeyHast cucrema «|IPRbooksy» [Dnexrponnstii pecype]. - Pexxum gocryma: ¢ 1000ro KOMIbIOTepa
PI'PTY - 6e3 mapousi, u3 cet HHTEpHET - 1o mapoJto. — URL: https://iprbookshop.ru/
D2 | OnekTpoHHO-OMOIMOTEYHAs cucTteMa JIaHb [DneKTpoHHbIH pecypce]. - Pexxum goctyna: ¢ modoro kommnstotepa PIPTY -
6e3 mapouts, U3 ceTH MHTEepHET - 1o maposmo. — URL: https://e.lanbook.com/
93 | Onexrponnas 6ubnuorexa PI'PTY [OnexTponHslii pecypc]. - Pexxum noctyna: ¢ modoro kommnbtorepa PIPTY - 6e3

apoJist, U3 CETH HHTEPHET - 1o mapodro. - URL: http://elib.rsreu.ru/

6.3 Ilepeuens mporpaMMHOro odecrnevyeHusi 1 UHPOPMAUMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂb JIMIIEH3UOHHOT0 M CBOOOIHO pacnpocTpaHsieMoro nporpaMmmMHoOro OﬁeCl'le'-leHl/lﬂ, B TOM 4YMCJI€

O0T€YE€CTBECHHOI'0 ITPOU3BOACTBA

HaunmenoBanue

Onucanue
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6.3.2 Ilepeyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCHUIIJIMHBI (MOY JIS)

157 a yueOHO-aIMHHUCTPATUBHBIH KOPITYC . y4eOHas ayUTOPHUS JUIs IPOBEICHHS YUCOHBIX 3aHATHI
CrennanusupoBantas Me6esb (12 mocagovHbIX MeCT), MarHUTHO-MapKepHast 10cka, My ipTuMenna npoekrop (ACER), 1
1 9KpaH, 3ByKOBBIC KOJIOHKH.

IIK: Intel i5-4590S/16Gb — 11 mrr., Intel i3 550/4Gb — 1 mt. Bo3MOXHOCTD TOAKITIOYEHHS K ceTH MHTepHET 1
oOecrneyeHrneM JOCTyTa B AJIEKTPOHHYIO HH(POpPMaMOHHO-00pa3oBaTebHyto cpeny PIPTY

128 yueOHO-aIMUHUCTPATHBHBII KOpITyC. y4eOHast ayAUTOPHsI I TIPOBE-JCHUS Y4eOHbIX 3aHATHi Crienuanin3upoBaHHas
Mebeb (24 mocasouHbIX MECT), MArHUTHO-MapKepHast JOCKa, MyJabTuMeana npoekrop (Ben-Q), 1 skpaH, 3ByKoBbIC
KOJIOHKH.

ITK: AMD A10-6700/8Gb — 10 wrr., AMD A10 PRO-7800B/8Gb — 4 mr., Intel i3-2120/8Gb — 1 mur., Intel 2 Duo
E7200/6Gb — 1 1t. Bo3MOXHOCTB MOJKITIOUEHHS K CeTH VIHTEpPHET U 00eCIieueHHeM IOCTYIA B 3JIEKTPOHHYIO
“HPOpPMAMOHHO-00pa3oBartenbHyto cpeny PIPTY

155 y4eOHO-aIMUHICTPATHBHBIM KOPITYC. YueOHAs ayJAUTOPHs IS IPOBEAeHHS YUeOHbIX 3aHATHi Cleruaniu3upoBaHHas
Meberthb (24 ToCagovHBIX MECT), MAaTHUTHO-MapKepHas 10Cka, HHTEpaKTHBHAsI JOCKa, MyapTUMeana mpoekrop (Toshiba),
3 3BYKOBBIE KOJIOHKH.

IIK: Intel 15-3470/8Gb — 12 wr., Intel 15-2400/8Gb — 2 mt., Intel 2 Duo E7200/4Gb — 2 mt. Bo3MOXKHOCTb IOAKIIOUEHUS
k cetn IHTEpHET 1 00ecieueHHeM JOCTYIa B 3JICKTPOHHYI0 HHPOPMAIHOHHO-Opa3oBaTenbHyto cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIbBI IO JUCHUIIJIMHE (MOJY JIIO)

Meroauueckue YKa3aHHuA 110 OCBOCHHUIO TUCHOUILUIMHBI HAXOOATCA B IPUIIOKECHUN

OnepaTtop 340 000 "KomnaHus "TeHzop" ——

[OKYMEHT NMOAMWUCAH 3MIEKTPOHHOW MOANMUCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Bsiuecnas MeTposuy, 22.10.26 17:19 Mpocras noanuck
3ABEAYHOLLMM 3aBeaytowmii kadeapon CAMP (MSK)

KA®EPHI

noanncAHoO ®rboy BO "PrPTY", PIPTY, Kopsuko Bsiuecnas MeTposuy, 22.10.26 17:19 MpocTas noanucb
3ABEQYHOLLNM 3aBeaytowmii kadpegport CAMP (MSK)

BbIMYCKAIOLLE

KA®E/IPbI




