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1. HammeHoBaHue JMCIUILIHHBI

TexHoNOrNM OU3HEC-aHATUTHKH,

2. IlepeyeHb IUIAHMPYEMbIX pe3yJIbTATOB OCBOEHHSI 00pa3oBaTelbHOI

NporpaMMbl € YyKa3aHHEeM HWHAUKATOPOB HX JOCTHKEHHS,

IVIAHUPYEMbIMH pPe3yJIbTaTAMH 00yUYeHUsl 10 JUCHUIINHE

PesyabTaThl 00ydyeHusi (yMeHHsA

Koxa HNuauxkaropsl
KOMILET HaumeHnoBanue OCTIKEHISE M 3HAHHUS), COOTHECEHHBbIE ¢
KOMIIeTeHIIUH KOMIeTeHIUSIMH/UHAUKATOPAMH
eHLMH KOMIEeTeHIUH
AOCTHKEHUS] KOMIIeTeHII UM
MKII-1 | Cnoco6HOCT 1. Bnageer 1. 3names:
cobupaTh HaOOPbI HaBbIKAMU TIOMCKA METO/I0JIOTHIO [TOUCKA BHEIIHUX U
JAHHBIX, B BHEIIHUX U BHYTPEHHUX NCTOYHUKOB JTAHHBIX
TOM 4Mcie OOJbIINX | BHYTPEHHUX Ymems:
JAHHBIX, BBIIOJHATh | HWCTOYHUKOB JaHHBIX | IPUMEHSITH METOJIOJIOTHIO IOMCKA
ux JUIS peLIeHus BHEIIIHUX U BHYTPEHHUX
MOJTOTOBKY JUIS MPUKJIIATHON UCTOYHUKOB JIaHHBIX JUIS PELICHUS
aHayu3a B 3ajjauu. HPUKIIAJIHOM
COOTBETCTBHUH C 3aJa4u.
peniaeMoi
MPUKJIATHOM 2. Ucnionb3yer 2. 3Hams:
3ajaueit WHCTPYMEHTAJIbHbIE | HHCTPYMEHTAJIbHBIC CPENICTBA AJIs
CpeacTBa st U3BJICUCHHS, TpeoOpa30BaHMs,
U3BJICUCHMUS, XpaHEeHUs U 00pabOTKHU TaHHBIX
npeoOpa3oBaHus, Ymemu:
XpaHeHus U HIPUMEHSTh HHCTPYMEHTAJIbHbIE
00pabOTKU JaHHBIX | CPEACTBA JJISl U3BJICUEHUS,
U3 Pa3HOPOJIHBIX npeoOpa3oBaHusl, XpaHEHUS U
HMCTOYHHKOB. 00paboTKN JaHHBIX U3
Pa3HOPOAHBIX UCTOUHUKOB.
3. Bmageer 3. 3uamo:
HaBbIKAMU METO/10JIOTHIO0 00pabOTKU
00paboTKM OONBITUX | OOJBIINX JAHHBIX JJISl PEeIICHUS
JTAHHBIX TS NPUKJIAJHBIX 3a/1a4 MAIIMHHOTO
peuieHus oOyueHusl.
NPUKIAAHBIX 33124 | Ymems:
MalIMHHOTO MIPUMEHSTh HaBBIKU 00paboTKH
o0yueHHs. OOJBIINX JAHHBIX JUIS PELICHUS
MPHUKIIIHBIX 33/1a49 MAITHHHOTO
o0yueHwusl.
MKII-2 | CnocoGHOCTh 1. lemoHCcTpUpYET 1. 3names:

BBITIOJHATH aHAJIU3
Ka4yecTBa JIaHHBIX,
BBISIBIISIT U
KOPPEKTUPOBATh
OTKJIOHEHUS B
JAHHBIX U
BBITOJIHATh

3HAHHUE METOJIOB
aHajmM3a KauyecTBa
JTAQHHBIX JJI
Pa3IMYHBIX TUIIOB
3HAYCHUM.

METOJIOJIOTHIO aHaJn3a KadecTBa
JAHHBIX JJIs1 pa3JIMYHbIX TUIIOB
3HAYCHMH.

Ymemn:

MIPUMEHATHh METO/IbI AaHAIIN3A
Ka4eCTBA TAHHBIX JIJIS1 PA3JIMYHbBIX
THUIIOB 3HAYCHUH.

COOTHECCHHbBIX C




PesynbTaThl 00ydyeHusi (yMeHHsA

Kon HNuaukaTopsl
HaumeHnoBanue M 3HAHHUS), COOTHECEHHBbIE ¢
KOMIeT JMOCTHKEHH S
KOMIeTEeHIHH KOMMETEHIIUSIMU/MHIUKATOPAMH
eHITUH KOMIIeTeHI[HH
JOCTHKEHHSI KOMIIETEHIIH U
BU3YaIM3aLUIO0 2. Bnaneer metogamu | 2. 3nams:
JTAHHBIX HOpMaJIU3aIuU METO/I0JIOTHI0 HOPMaJIU3alUH

JaHHBIX, B TOM YHCJIC
paloThI ¢ IPOIyCKaMU
1 BbIOpocaMu.

JAaHHBIX, B TOM YHUCJIE PabOTHI C
MPOITYCKaMH M BRIOPOCAMH.
Ymems:

MPUMEHSATh METO/IbI aHATTN3a
KauecTBa AHHBIX IS Pa3IMYHbIX
THUIIOB 3HAYCHHUH.

3. Binageer 3. Buamo:

COBPEMEHHBIM UHCTPYMEHTAPHI BU3YyaIU3alluu
HHCTPYMEHTAPUEM U | TaHHBIX.

PAKTHYECKUMU Yuems:

HaBBIKAMU IPUMEHSTh HHCTPYMEHTAPHIA
BU3YyaIH3alIH BU3YyaIN3aI[UH JaHHbBIX.
JIAHHBIX.

3. MecTo TUCHHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl

Huctmmnmaa «TexHonoruu OM3HEC-aHAIMTUKNAY SBISCTCS AUCIUINIMHON OJ0Ka
JUCHUTUIMH Tipoduiia nukia oOpa3oBaTeabHOM mporpamMmbl o HarpasieHuto 01.03.02
«IIpuknannas maTemMaTuka U uHGOpPMATHKa», TPOPMIb «AHAINU3 JAHHBIX U MPUHSITHE
penieHuil B 9KOHOMUKE U (PUHAHCAX).

OcBoeHue IUCHUUIUIMHBI Oa3upyeTcs Ha 3HAHUSAX, HaBbIKAX W YMEHHUSX,
MOJIYYCHHBIX TP  M3YYCHHH JUCHHUIUIMH «Metoasl onTumusanun», «MeTombl
WHTEPAKTUBHOTO TMPUHATUA pelieHuin», « TexHomorun oOpabOTKH OOJIBIIMX JIaHHBIXY,
«ONTUMHU3aMOHHBIC 33]a91 B MAIIMHHOM 00y4YeHHN», « ONTUMATBHOE YIIPaBICHUEC.

TpeGoBaHus K BXOAHBIM, YMEHHSIM M BJIAJICHUAM CTYJ€HTOB:
Jlst ocBOeHUST TUCTATLTAHBI « OCHOBBI TEXHOJIOTUH MHTEPHETA BEIIEH» CTYACHT JOJDKEH:
3HaTh — TEOPETUUECKUE OCHOBBI TEXHOJIOTMU OM3HEC-aHATUTUKH

Ymerb — (opMuUpOBaTh aNTOPUTMBI, CBSI3aHHBIC C TEXHOJOTHUSIMH OHW3HEC-
aHATMTHKU

Bananers - HaBpIKaMH pabOTHI C TEXHOJOTHUSIMH OM3HEC-aHATUTHKH

Teopernueckue 3HAHUS U MPAKTUUECKHE HABBIKU, MOJYYCHHBIC CTYACHTaAMH IIPH
U3YYCHUU TUCHUTUINHBI « TexHoNmornn Ou3Hec-aHaTuTUKI, MOTYT OBITh MCTIOJIb30BaHbI
IIPY TIOATOTOBKE KYPCOBBIX pa0OT, BHIMTYCKHOM KBATM(DUKAITMOHHOM pabOTHI, a TAKKE MPU
MPAKTUYECKOM TPUMEHEHUU B TPO(PECCUOHAIBEHOMN A TEIHHOCTH.



4. O0beM QUCHUIUIMHBI (MOAYJISA) B 3a4eTHBIX eIMHULAX M aKaJeMHYeCKHX
yacax ¢ BblIeJleHMeM o00beMa  AyJAUTOPHOM  (JIEKIMH, CEMHHApPbI) W
CaAMOCTOSITEIbHOM PadOThHI 00y4AKOIUXCS

OOmas Tpy10eMKOCTh TUCIUIUIMHEI — 4 3adeTHble equHuIb! (144 yaca).
Bu mpoMexxyTOUHOM aTTecTaluy — SK3aMeH.

Bua yueOHo# padoThl MO JMCHUIIINHE

01.03.02 «IIpukaagHasi MATEMATHKA U
HH(popMaTuKa», NPoGUiIb «AHATU3
JAHHBIX M IPUHATHE PellIeHUil B
JKOHOMMKE H (PMHAHCAX»

Cemectp 4
OO0u1asi TPY10€eMKOCTb TMCUMILIUHBI 144
Koumaxmmnas paboma Ayoumopnwle 3anamus 50
Jlexumu 16
CeMuHaphl, NPAKTUYECKUE 3aHATHUS 34
Camocmosmenvras paboma 94

Bun Texkyiero KoHTpous

KOHTpOJIbHAs paboTa

Bun npomexyTouHol arTecTauuu

3a4€CT

5. Cogep:xanve MUCHUIVINHBI, CTPYKTYPUPOBAaHHOE MO TeMam (pa3aeiam)
AUCHUILIMHBI C YKa3aHUEM UX 00beMOB (B aKaJeMH4YeCKHUX 4acax) U BUI0B YUeOHBIX
3aHATHH

5.1. Conep:xanue TUCHUNIMHBI

Tema 1. Inardopmbl Ou3Hec-anasuTuku. Magic Quadrant for
Analytics and Business Intelligence Platforms u Data Science and Machine-
Learning Platforms

HNudopmanimonnslii moaxo Kk MojaenupoBannto. CrocoObl aHanu3a JaHHbIX,
texHosorusg KDD u Data Mining. O630p pbiHKa HHPOPMaIIMOHHO- aHATUTHYECKUX
cucrem: Bl-cuctemsr, Data Science and Machine-Learning Platforms. Marndeckue
kBagpanThl Gartner B oomactu Analytics and Business Intelligence Platforms u Data
Science and Machine-Learning Platforms B 2018 n2019 ronax.

Tema 2. Online analytical processing

Muoromepnoe npencrasinenue nanHbix. Tect FASMI (Fast Analysis of Shared
Multidimensional Information) — ObicTpbIii aHaNM3 paszaensieMOil MHOTOMEPHOM
uHpopmarmn. Buzyammzanus cpezoB OLAP-ky6a. Manumynsuuuc u3MepeHUsIMU.
JleTanuzanus ¥ TPaHCIIOHUpPOBaHME, Kpocc-auarpammel. [IpenmymecrBa OLAP:
CKOpPOCTb M THOKOCTb MaHUITY IMPOBAHMSI JAHHBIMU «HAJIETY», 0TOOpa’KEHUE B BUIE
KpOCC-TabNMUI] M KpOCC-IUWarpaMM, BO3MOXHOCTh yIIyOJIeHHs B JaHHbIC.
[Tpumenenne OLAP npu pemieHuM aHAIMTUYECKUX 3aJay: pa3BeJOYHBIA aHAJM3,
HCCIIEJIOBAaHUE JAHHBIX, AaHaAJUTHYECKas OTYETHOCTh, (MHAHCOBBIN aHaJu3,
OromxeTupoBanue u mpodee. Mcnonb3oBanue OLAP ans npuHATHS pelIeHUH.
Poccwuiickue miargopmbr Loginom u Prognoz Platform.



Tema 3. Ilnardopmser Data Discovery

Texnonoruu nmuaepos preiika Bl — matdopm Tableau, Qlik Sence, Power Bl u
MicroStrategy Desktop. VizQL wu Data Engine, npeumymectBa Tableau.
Texnonoruu, nexamue B ocHoBe Qlik Sence, acconmaTnBHOE WHICKCHUPOBAHUE
naHHbIX. [lonkimovYeHne K IaHHBIM, MpeoOpa3oBaHue U (HOPMHUPOBAHUE NAHHBIX,
CO3/IaHME MOJICNIM, BH3YaIM3allMd H OTYETOB, WH(GOPMAIMOHHBIX TaHEeJeH
MOHUTOpHUHTa, coBMecTHasi pabota B Power Bl. CamocrosiTenbHOe Hccaea0BaHe
JAHHBIX W CO3JaHUE BHU3YaJbHBIX MPEACTABICHHA: HHTYUTHBHOE WCCIICIOBAaHUE U
MOWCK OTBETOB; WHTEIUICKTyaJbHAs  BH3YyalW3alusl JIAHHBIX;  CO3JaHHE
AHATTUTUICCKUX TPWIOKEHUN KOHEYHBIMHM TIOJIb30BaTEIsIMH Ha Oa3e 1utatdopm
Tableau, Qlik Sence, Power Bl u MicroStrategy Desktop. Bo3moxHOCTB
OOMEHUBATHCS pe3yJbTaTaMU aHalu3a M OTKPBITHUSMHU: B3aUMOJICHCTBHE U
coBMecTHasi paboTa; paboTa ¢ MOOMIIbHBIX yCTpOiCcTB. BHeapenue u ynpasieHue
JaHHBIMU B MaciuTabax opranuszanuu. PacimpenHnas (peIuKTUBHAS) aHAIUTUKA B
Tableau, Qlik Sence, Power BI u MicroStrategy Desktop.

Tema 4. Data Science and Machine-Learning Platforms

NunoBanuu u texnonorun H20.ai, KNIME u RapidMiner. Ilpumenenue
Machine learning u Deep learning s perienus 3agau Data Mining. KonHekTopsr
K cTeky uHdpactpykrypsl Big Data.

[MpenukTHBHAS aHAIMTHKA: (OPMHUPOBAHUE MPOTHO30B: KiIacCHU(DUKALUSI |
perpeccusi; KJIacTepHBbIA aHAU3; TOWUCK ACCOIMATHBHBIX TPAaBWJI U BBISBICHHE
anomaimii. ['mybokoe oOyuenue Ha tuatpopmax H20.ai, KNIME u RapidMiner,
B3auMoeiicteue ¢ TensorFlow, Keras.

Texnonorun AutoML H20.ai, KNIME u RapidMiner. B3aumoneiicTBre
KNIME, RapidMiner, Loginom ¢ Qlik Sence u Tableau.

Hcnonp3oBanue Azure Machine Learning Studio mist pazpabotku,00y4eHus,
TECTUPOBAHMS U Pa3BEPTHIBAHUS MO/IeJei MammHHOTO 00y4eHus. Bzaumoaeiictaue
Azure Machine Learning Studio ¢ Power BI. Texnosnorun AutoML Microsoft.

5.2. YuyeOHO-TeMAaTHYECKHH MJIAH

TpynoemkocTh B yacax
No | Hammenosanme rem AyauropHast paéora Camocr TZI:;II’I“I‘:F'O
“/;1 (pasnesos) Bcero CemuHapsl, | 3aHsaTus B |OSATEJIb- KOHTpOIS
JUCIHUIIIHHBI OO6mas | Jlekuuu | mpakTH4ec- | MHTEPaKTHB- | HaS yeleBaemMocTn
KH€ 3aHATUA | HBIX popMax | padoTa
1 |IInatpopmbl  Ou3Hec- Bemonuenue 1
AHAIUTHKH. Magic sammTa
Quadrant for Analytics 2:;;‘;3;““”"
and Business | . 12 4 3 4 24
Intelligence Platforms
u Data Science and
Machine-Learning
Platforms
2 |Online analytical Bbinonzenue u
processing 36 12 4 8 4 Jaura
24 MPaKTHYECKUX
3aJ1aHHH.




3 |[Tnardopmser Data Boimonnenue u
i 3almuTa
Discovery 36 12 4 8 4 24 HpI:KTI/IquKI/Ix
3aJaHuU.

4 |Data Science and BermonHerne 1
Machine-Learning 36 14 4 10 5 24 ;i)?l?:;qecxﬂx
Platforms —
B wmemom mo Homarxee
JAUCHUIIIINHE! 144 50 16 34 17 TBOPYCECKOC

94 3aj1aHue
Hrtoro B % 50%
*B TOM 4YHUCJIe TPOMEXKYTOUHAs aTTecTalus -2 yaca
5.3. Conep:xaHne CeMHHAPOB, NPAKTUYECKUX 3aHATHI
HaumenoBanue Tem | IlepeuyeHr BONpPOCOB [Jisi OOCY:KIEHHSI Ha ®opmbl
(pa3nesion) CeMHHAPCKHX, TMPAKTHYECKUX  3aHATHSAX, NpoBeIeHUs
JAUCUMIITUHBI peKoMeHayeMble UCTOYHHMKHU W3 pa3aesios 8,9 3aHATHH
(yka3biBaeTcsi pa3jies U NOPSIAKOBbII
HOMeEP UCTOYHHKA)
Tema 1. Ilmardopmer | CnocoOwl ananm3a AaHHBIX, TexHonoruss KDD wu | [luckyccus
OM3HEC-aHATTUTHKH. Data Mining. MarudeckuekBanpantel Gartner B
Magic Quadrant for | o6mactu Analytics and Business Intelligence
Analytics and Business | Platforms u Data Science and Machine-Learning
IntelligencePlatforms u | Platforms. Iunamuka poccuiickoro peiaka Bl-
Data Science and wiaTGopmM.
Machine-Learning
Platforms
Tema 2. OcobenHoctu IIPOBE/ICHUS onepatuBHoro | Jluckyccus,
Online  analytical aHaiM3a JaHHBIX B poccuiickoit trardopme Bl | 3ammra
processing Loginom: HPaKTUIECKUX
1. IToxgxroueHne K HCTOYHUKAM 3aJaHIH
JAaHHBIX, OYMCTKA U TpaHC(HOpMAIIHST TaHHBIX.
2. Texuuueckue cpencrsa OLAP, punbTpamms
JTAHHBIX B MHOTOMEPHBIX KyOaxX/1aHHBIX, CO3JJaHHE
HOBBIX Mep (¢akrtoB), Texuosorum drilldown,
drill-up, ad-hoczamnpocsr.
3. Pemenue OusHec-33aa4 C IMOMOIIBIO
OLAP.
Tema 3. Pazpabotrka  Bl-npunoxenuss ¢  nomomisto | [Iuckyceus,
[Tnarpopmsr Data wiatgopm Tableau Public, Power BI, Qlik Sence | 3amura
Discovery u MicroStrategy Desktop: MPaKTHYECKUX
1. [MoxkmroYeHne K UCTOYHUKAM 3a/laHui

JaHHBIX, OYHUCTKA U TpaHC(I)OpMaI_II/I}I JaHHBIX.




2. KoHconuanus JaHHbIX, CO3/IaHUe MOJIENIN
MaHHbIX (0Omie BBIOOPKH, 3KCTPAKTOB B
Tableau).

3. BusyanbHbIi aHAIM3 JaHHBIX, pa3paboTka
OTuYéTOB, JAMOOPIOB U WH(OPMALUOHHBIX
MaHEJIEH.

4. CTOpUTEJUIMHT, OpraHu3aIusi COBMECTHOM
paboThI B 00JIAYHBIX CpeAax.

Tema 4. Data Science | Pemenue 3agau Data Mining: Juckyccus,

and Machine- | — npornosupoBanue (mpenckaszanue): | 3alUTa

Learning Platforms KJTacCU(BHKALMS U PETPECCHSL; IPAKTHYECKUX
— KIJIacTepu3anusi; 3a1aHUuH

— aHalIM3 OTKJIOHCHUM;

B Data Science and Machine-Learning
Platforms: H20.ai, KNIME, RapidMiner,
Loginom u Azure Machine Learning Studio
AJI1 NPpUHATHUA B3BCIICHHBIX peHIeHI/Iﬁ B
HKOHOMHKE U (PHHAHCAX.

6. [lepeyeHb y4yeOHO-MeTOAMYECKOr0 o0ecrevyeHUs: [JIsi CaMOCTOSITEIbHOM
padoThI 00Yy4AKOIIMXCSH M0 JUCHHUILIMHE

6.1. IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEIbHOE OCBOEHHUE
TUCHMILUIHHBI, (POPMBI BHEAYTUTOPHOI CAMOCTOSATEIbHOI Pad0ThI

HaumenoBanue TeM Ilepevyens BONPOCOB, ®opMbl BHEAYIMTOPHOM
(pa3neJioB) AMCHMIIIMHBI OTBOJHMMBIX Ha CaMOCTOSITEIbHOM padoThI
CaMOCTOSITEJIbHOE
OCBOCHHE
Tewma 1. [TnardpopmbeiOuznec- | JlnHAMUKa pOCCHUCKOTO IToaroTroBka K 3aHATHAM,
ananmutukd. Magic Quadrant | peraka Bl-mmatdopm. W3Y4YEHHUE JIUTEPATYpPHI 11O

for Analytics and Business | CpaBHUTENIBHBIH aHAU3 | OM3HEC-aHAIU3Y.
Intelligence | MUPOBBIX W POCCHICKHX
Platforms u Data Science and | muaepoB cpeau matdopm
Machine-Learning Platforms | BI.
Tema 2. Online analytical | Ocobennoctu npoBeaenust | [IoAroToBka K 3aHATHAM,
processing OIICPATHBHOIO aHa/IN3a | U3Y4YCHHUC JUTEPATYphl MO
JaHHBIX B poOCCUiicKoW | Ou3Hec-aHanu3y. Pemenue
mnatpopme Bl Prognoz | mpaktuueckoil 3amaum 1Mo
Platform: Ou3HEeC-aHATUTHKE
1. IMoaknrouenne K
HUCTOYHUKAM
JTAHHBIX, OYMCTKA U
TpaHcGopMaIus JaHHBIX.
2. TexHuueckue cpeacTBa
OLAP, dbunpTparus
JTAHHBIX B MHOTOMEPHBIX




HaunmeHnoBanue TeMm
(pa3nesioB) IUCUMUIJIMHBI

IlepeyeHb BONpPoOCoOB,
OTBOJMMBIX Ha

®opMbl BHEAYAUTOPHOM
CaMOCTOSITEJIbHOM PadoThI

caMoOCTOSITEJIbHOE

0oCBOEHHE

Ky0ax JaHHBIX, CO3JJaHHE

HOBBIX Mep ((]akToB),

texnonoruu  drilldown,

drill-up, ad-hoc 3anpocsbr.

3. Pemrenne OusHec-3amay

¢ nomorusro OLAP.

Tema 3. [Tnardopmer Data Pa3paboTka Bl- | IlogroroBka K 3aHATHAM,

Discovery NPUIIOKEHHUS C IOMOIIBIO | U3YYEHHE JIUTEPATyphl IO
w1aT(hOPMBI Pyramid | 6usHec-aHamu3y. Pemrenue
Analytics: NPaKTUYECKON 3aJa4d 10
1. IToxakiroyeHue K OHN3HEC-aHAIUTHKE
HCTOYHHUKAM

JTAHHBIX, OYUCTKA U
TpaHc(opMaIys TaHHbIX.
2. KoHconuaanus JaHHBIX,
CO3JJaHHE MOJICNIN JIaHHBIX
(oOmeit BBIOOPKH,
sKCcTpakToB B Tableau).

3. BusyanpHbiii ananm3

JaHHBIX, pa3paboTKa
OTYETOB, PIMIOOPIOB U
UH(pOpPMaAITMOHHBIX
ITaHeJen.
Tema 4. Data Science and | Pemenue 3amau Data IToAroToBKa K 3aHATHAM,
Machine-Learning Platforms | Mining: U3y4eHHEe JUTEpaTyphl IO
— TIPOTHO3WPOBAHUE OusHec-aHanu3y. Pemenue
(mpenckaszanue): NPaKTHYECKON 3a1au Io
KJIaccu(UKaIus u OM3HeC-aHAJMTHKE
perpeccus;
—  KJIacTepU3allus;

— aHaJM3 OTKJIIOHEHHUH;
B obsayHoit mnatdopme Bl
SAS University Edition.

6.2. IlepeyeHb BOMPOCOB, 3aJaHMii, TeM /Jsi MOATOTOBKH K TeKYIIeMY
KOHTPOJII0
[TpoBeeHue ayUTOPHON CaMOCTOSITETBHOM paOdOTHI MpenoaraeT padboTy 3a
KOMITBIOTEPOM TIO PEIICHHIO 33/1a4 B COOTBETCTBUH C 3aJJaHHOW TEMAaTHUKOM.

BreaynuTopHas camocTosiTesbHas padoTa NpelyCMOTpEHa YUYEOHBIM IJIAHOM U
npeanonaraer  paborty c yueOHOMI JUTEpPaTypOU, AIEKTPOHHBIMU
oOpa3oBareiabHBIMH pecypcamMu U MHTepHET HCTOYHMKAMH. YUEeOHBIM IJIaHOM
MPEAYCMOTPEHO BBITIOJHEHUE TBOPUECKOTO JIOMAIIHETO 3aJaHusl.



Kputepun OammpHOW OLEHKH Pa3IUYHBIX (OPM TEKYIIETO KOHTPOJIIS
YCIEBAEMOCTH COJICPIKATCS B COOTBETCTBYIOIINX METOJHYECKUX PEKOMEHIAIMSX
Kageapsl.

IIpumepHasi TeMaTHKA KOHTPOJIbHBIX padoT

1. Ilo 3amanHBIM JaHHBIM (MHAWUBUAYaTbHBIN (Qaitn) pa3paboTaTh
pabouunii mpoIiecc pemeHus 3aJa4l CKOPUHTOBOM OIIEHKU 3aEMIITUKOB,
MPOM3BECTH OLIEHKY KadecTBa KJIacCCH(PHUKAIMU HEUPOCETEBHIMH U
QIrOPUTMAMH MAIlIMHHOTO 00YyYEHUS.

2. Ilo 3amaHHBIM JaHHBIM (MHIUBUAYATbHBIN (Daiin) pa3paboTaTs paboumnii
IpoliecC pelIeHHs 3aJJa4ll CETMEHTALMH KIMEHTOB MPOU3BECTH OLIEHKY
Ka4eCTBa KJIacTepu3auvy HEMpOHHOU KapTo KoxoHeHa 1 anroputMomM
k- means.

JInsg  pemieHWs yYKa3aHHBIX 3aJad  HCIOJB30BaTh  PACIIMPEHHBIN
dyukumonanmiardopm Pyramid Analytics, SAS University Edition, Prognoz

Platform.

TumoBbie KOHTPOJIbHbIE 3aJaHUS UJIM HHbIE MATEePUAJIbI, HEOOX0AUMBbIE
JJIS OLleHKH 3HAHUI, YMEHUI

HaunMeHoBaHHMe KOMIIETEHLIUH THunoBble KOHTPOJIbHbIE 32/1aHUA
CrnocobHOCTh cOOMpaTh HAOOPHI JaHHBIX, B 1. Bnageer HaBbIKaMU IIOUCKA BHEIIHUX U
TOM 4ucIe OOJBIINX JAHHBIX, BBIIOIHSITD BHYTPEHHUX UCTOYHUKOB JAHHBIX JUIS
ux pelIeHUs TPUKIIaJHON
IIOATOTOBKY /ISl aHAJIM3a B COOTBETCTBHH C 3a/1a4ul.
pelaeMoil NpuKIIaaHoN 3aauei OcymiecTBUTE MPOEKTUPOBAHHUE AAIOOP/OB,
MKII-1 otpaxaromux MoHUTOpUHT KPI opranuzanun

B Tableau Public (QlikSense Cloud, Power

Bl Desktop) u BHeapuTe MX Ha cait (0Jor).
2. Vlcrionp3yeT HHCTpYMEHTalIbHbIE CPe/ICTBA
JUIS U3BJIEYEHUS, peoOpa3oBaHMsl, XpaHEHUS U
O6pa6OTKI/I JaHHBIX U3 Pa3HOPOAHBIX

HACTOYHHUKOB.
Pazpabotaiite MaTeMaTUYECKYIO
MOJETb JUIsL TPOTHO3UPOBAHMS  ILIEHBI

NPOJIaXh HEABUKMUMOCTH, OCHOBBIBAsCh Ha
pa3IMYHBIX ~ €r0  XapaKTepUCTUKAX |
TpaH3aKIUHU MPOJIAX, UCIIONb3Ys
(bpeMBOPKH MAIIMHHOTO O0YYEHUSI.

3. Brajeer HaBBIKAMU 0OPaOOTKH
OOJBIINX AAHHBIX JJISI PELICHUS
MPHUKIIAAHBIX 33124 MAIIMHHOTO
o0OyueHusl.

[TpoBeanTe aHAMM3 JAHHBIX CO CTPAHHUIIBI

MicrosoftPower BI B Facebook ¢ momoriisro

Power Bl Desktop, co3maiite

AHAJIMTHYCCKHMI UHTEPAKTHBHBIM OTYET.




HanMeHoBaHMe KOMIIETEHIIHH TunoBbie KOHTPOJIbHBIC 3aJaHU S

3anaiTe GUIBTPBI C TOMOIIbIO HA3HAYECHUS
poJieil oJIb30BaTENEMN.

CrocoOHOCTD BBITIONHATH AHATIU3 KaYecTBa 1. JlemoHCTpHUpYyET 3HAHHE METOJIOB
JTAHHBIX, BBISIBIIATD U KOPPEKTUPOBATh aHaJIM3a KauecTBa JIAHHBIX JIJIs
OTKJIOHEHHS B IaHHBIX U BBIIOJIHATD Pa3UYHbBIX TUIIOB 3HAYECHUH.
BHU3YaJIU3AIUIO JIAHHBIX Ocy1iecTBUTE TPOSKTHPOBAHKE 1alI00PAOB,
MKII-2 OTpakarolIUX OCHOBHBIE IIEPCIIEKTUBbI

CHCTEMBI COaJTaHCHPOBAHHBIX MTOKa3aTeNei
s exTuBHOCTH

2. Bnaneer MeTogamMu HOpMaTU3aIuU
JAaHHBIX, B TOM YHUCJIE PabOThI C
IIPOITyCKaMH U BbIOpOCaMH.

Pazpaboraiite MaTeMaTUYECKYIO
MOJIETb JUIs. TIPOTHO3UPOBAHMS IIEHBI
npofaku HeABWXUMOCTH. [IpoBenute ee
TECTUPOBAHUE, Pa3BEPHUTE MOJIENb B O0IaKe
cpelie, U BHEPUTE B HKCIUTYaTaIHIO.

3. Brnanmeer coBpeMeHHBIM
MHCTPYMEHTAPHEM H NPAKTHYECKHUMHU
HaBBIKAMU BU3yaJIN3al[M1 JIaHHBIX.

Mcnonb3ys pyHKIMKM Oe30MacHOCTHHA YPOBHE

crpok (RLS) B Power Bl Desktop,orpanuubte

MOCTYH K TAaHHBIM JIJIs OTIPEICIICHHBIX

[10JIb30BaTEIICH.

e

©oo~NO O

IIpuMepHbBIH NepeYeHb BONMPOCOB JJIsl MOATOTOBKH K 3a4eTy

Omnpenenenue Business Intelligence

TpeboBanus k cucremam Bl.

Tunossie 0;710ku coBpeMeHHBIX Bl-cuctem

OcobeHHnocTu JIAHHBIX,  HAKOIJIEHHBIX B KOMIaHUSIX.
dopmann3anus JTaHHBIX

Mertonasl cOopa gaHHbIX. TpeboBaHUs K JaHHBIM

MecTo aHaTMTUYECKUX CUCTEM B KOPIOPATUBHOM CUCTEME YIIPaBIICHHUS

Otimmuust OLTP-cucrem u CIIIIP.

[Iponeaypa u eI KOHCOJIUIAINY TaHHBIX.

. 3agayu, perraemMblie MpU KOHCOJIUIAINY TaHHBIX.

10 MHuoromMepHoe npecTaBiIeHUE JaHHBIX 1 MHOTOMEPHBIN KYO.
11.3mepennst u GaxThl, Oneparii ¢ MHOTOMEPHBIM KyOOM.
12.0npenenutsb poiib U MECTO aHAJIM3a B MPOIECCE MPUHSITHUS PEIICHUS.
13.YkazaTth ocobeHHOCTH HHPOPMAITMOHHO-aHATUTHYeCKUX U Bl-cuctem.
14.0Onucate  0COOCHHOCTH aApXUTEKTYPbI uH(OPMAITMOHHO-

AHAJIUTUYECKON CUCTEMBEL.




15.Yka3aTb  OCHOBHbIE MNPUHUUIBI Pa3ACICHUS TPAH3AKLIUOHHBIX U
AHAIIMTHYECKUX CUCTEM.

16.Yka3aTb OCHOBHBIX UT'POKOB Ha pbIiHKE Bl-cucteM. 16.0nucate ocobeHHOCTH
OnepaTUBHOIO aHanu3a JaHHbIX. 17.Mcnons3oBanne OLAP mis aHanmu3za
JAHHBIX.

17.Yicnons3oBanue Ad-hoc 3ampocoB g ananu3a gaHHbiX. 19.Mcnons3oBanue
texnonoruit drill-down, drill-up mms ananmmsa mansaeix. 20.Yka3aTh MecTO
UH(GOPMAIIMOHHO-aHATMTUYECKUX CUCTEM B MPOIIECCax

18.mnanupoBanusi, COCTaBICHHS OI0JKETOB U MPOTHO3UPOBAHU.

19.0co6eHHOCTH UCTIONB30BaHUS MPEANKTUBHON aHATUTHKHY.

20.0Omucath  cpencTBa  OM3HEC-aHATUTHKU IUIA  yIpaBlICHUS

PUCKAMHM MPEIIPUITHS.

21.0nucaTth cpeacTBa OU3HEC-aHAJIUTUKU JUISl YNPABICHHUS HAJIUYHOCTBIO U
JMKBUIHOCTBIO.

22.0Onpenenenne Moaenu. CBoiicTBa MOAEIH.

23. AHanuTH4YecKui 1 UHPOPMAIIMOHHBIN MTOAX0]1 K MOJIETUPOBAHUIO

24.OnpeneneHye THpa)kupoBanus 3HaHui. [Iporecc moctpoeHuss Moaeny.

25.Metonauka u3BiaedeHus 3Hanuii. Dransl KDD.

26.Data Mining. [TocraHoBKa OCHOBHBIX 3a/1a4.

27 .MammnHoe oOydeHue. busHec-pemieHus ¢ mOMOIIBIO anroputMoB Data
Mining.

28.IloHsiTHE acCcOLMATUBHOTO TpaBWia H TpaH3akiuu. OCHOBHas 3amada
aHaJIM3a PpIHOYHOW KOP3UHBI.

29.0mpeneneHne MOAAEPKKH U JOCTOBEPHOCTH. VX poib B mpoliecce Moucka
aCCOLIMAaTUBHBIX MTPaBUII.

30.0Onpenenenne 3HAYNMOCTH 1 [I0JIE3HOCTH aCCOIIMATUBHBIX
MIpaBUJI, TTIOKA3aTEIIN UX XapaKTEPU3YIOIIHE.
31.0Onpenenenue YaCTOTBI MPEIMETHOTO Habopa, METOJIUKA

MOMCKA aCCOIMATUBHBIX MPABUJI C UCTIOJIB30BAHUEM YaCThIX HA0OPOB.
32.I'enepanusi acCCOMATUBHBIX MPABUIL.
33.®opmaiibHas MOCTAaHOBKA 3a/1auu Kiactepusanuu. Llenu kmactepusaiuu.

34.0OcHoBHbIe mIaru anroputMa k-means. Bubsl MeTpUKu pacCTOSHUS

35.1TonsaTre neHTpona (IIEHTP TSHKECTH KJIacTepa) M €0 PoJib B allroOpuT™Me K-

36.means. YcioBre OCTaHOBKH anropuTMma k-means.

37.0mnpenencHre MPUHAMICKHOCT, TOYKM K TOMY HIJIM WHOMY KJacTepy B
anroputme k-means. [IpenmymiectBa u HemocTaTku anroputma k-means.

38.0tanbl mpoBeneHus kinaccudukaruu. O630p METOMOB KiIacCUPUKANNUA U
perpeccum.

39.3a1aun TUHEWHON U JJOTHCTHYECKON PErpecCHsl.
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40.OmpeneneHue jaepeBa pemieHUd. [IpUUuHBI TOMYNSAPHOCTH W YCIOBHS
PUMEHUMOCTH.

41.CtpykTtypa nepesa pemienuil. Beibop arpubyra pazoueHus B y3Je.

42.Anroput™m ID3, Anroputm C4.5.

43.'pagyieHTHBIE aITOPUTMBI 00yUeHUs, 00yueHHnEe HEHPOHHOUW CETH Ha OCHOBE
caMOOpraHU3aI1H.

MeToauyeckue mMaTepuaJibl, onpeaessiloniue Nmpoueaypbl OLUEeHUBAHMS
3HAHUM, YMEHUI U BJIaJICHUH

CoOTBETCTBYIOIIKE MPUKA3BI, PACTIOPSIKEHUS] PEKTOpPATa O KOHTPOJIE YPOBHS
OCBOCHMSI TUCIIUTLINH U CHOPMHUPOBAHHOCTH KOMITETEHITUN CTYICHTOB.

8. [lepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEpPaTyphl,
HEe00X0AMMOI1 115l OCBOCHUSI TUCHMILTHHBI
OcHoBHas JauTeparypa:

1. Tounnkuna T.E. XpaHnunuia TaHHBIX U Cpe/icTBa OM3HEC-aHAIUTUKH = Data
warehouse and business analitics tools [DmekrponHbIi pecypc]:
yueOHoenocobue / T.E. Tounnkuna, A.A. I'pomoBa; ®unynusepcuter, Kad.
"busnec-undopmaruka". Gunynusepcurer, 2017. — 161 c. - Pexxum gocryna:
http://elib.fa.ru.
2. Habatosa JI. C. MaremaTuieckue U HHCTPYMEHTaJIbHbIE METOIbI TTOIICPIKKU
MIPUHATHS PEIICHUI: YUeOHUK U MPAKTUKYM JIJIs1 OakajiaBpraTa U MarucTpaTypsl /
J1.C. HabaroBa. — Mocksa: IOpaiit, 2016. — 292 ¢. — To ke [DneKTpOHHBII
pecypc]. —2018.— Pexxum noctyna: https://www.biblio-online.ru.
JlonoTHMTEILHAA JTUTEpaTypa:
3. 3apamenckux, E. T1. OcHoBbI Ou3Hec-uHDOpMATUKN: YIEOHUK U TIPAKTUKYM
mutst OakanaBpuara u maructparypsl / E. I1. 3apamenckux. — Mocksa:
N3narensctBo KOpaiit, 2017. — 407 ¢. — To ke [DnekTpoHHsbIi pecypc]. — Pexxum
noctyna: https://www.biblio-online.ru.

9. Ilepeuenb pecypcoB HHGOPMAIUOHHO-KOMMYHHUKALIMOHHOH CeTH

«HTEpHET», HEOOXOTUMBIX /IJI51 0CBOECHHS TUCIUILINHBI

1. UndopmanionHo-cnpaBounas  cucrema  «Koncynbrant  Ilmrocy

— http://www.consultant.ru/

2. Hayunas snexktponHast Oubnuorteka — Pexxum gocrymna: https://elibrary.ru/

3. DnextponHas 6ubnuoreunas cucrema ZNANIUM.COM - Pexum nocryma:
https://znanium.com/

4. DNEeKTpOHHO-OMOMMoTeyHas: cuctemMa wu3gatenbcTBa "HOpaidt" -  Pexum
nocryna: https://urait.ru/

5. Open Academic Journals Index (OAJI). IlpodeccuonanpHast 6a3a JaHHBIX -
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Pexxum noctyna: http://oaji.net/

10. MeToauyeckue YyKa3aHusl JAJs1i  O0y4alOUIUXCSl 1O OCBOEHMIO
AUCHMILINHBI

N3ydenne NUCHUIUIMHBI HEOOXOJAMMO HAauyMHATh C MPEIBAPUTEIHHOTO
O3HaKOMJICHUSI ¢ pabodeil mporpammoi mno aucuuruimHe. Ilpexae Bcero,
HEO0OXOMMO 03HAKOMUTLCS C COJIep )KaHreM pabodeil mporpaMMbl TUCIUIUIAHEIL, C
HEesIMU U 3a7a4amu, chOpMYJIUPOBAHHBIMU B TAHHOW UCIUIUIMHE, €€ CBS3SIMU C
JPYTMUMHU  JUCHUUIUIMHAMHU  00pa30oBaTe€lbHOW MOpOrpaMMbl, METOJUYECKUMU
pa3paboTKaMu TIO JAaHHOW NUCHIMIUIMHE, WMEIOIMUMUCS Ha 00pa30BaTeIIbHOM
nopTaJe u caifte kagenpsl, ¢ rpauKOM KOHCYJIbTAllMi TpernoaaBareneii kadeapol.

Pexkomenoayuu no noo2omoeke K NPAKMUUECKUM (CEMUHAPCKUM)
3AHAMUAM.

[lenpr0  CEeMUHAPCKUX  3aHATHM  SBISAETCA  YCBOGHHUE  CTYACHTAMH
TEOPETUYECKUX OCHOB M3y4aeMOM THCIUILINHBI.

B »Toil cBsI3UM cTyneHTaM HEOOXOAMMO: IPH IMOJATOTOBKE K OYEPEIHOMY
CEMHUHAPCKOMY 3aHATHIO T10 JIEKIUAM, MOHOTpadUsIM 1 JINTEPATyPHBIM HCTOYHUKAM
nmpopaboTaTh TEOPETUUECKUH MaTepHall, COOTBETCTBYIOIICH TEMbI 3aHATHSA,
oOpatuB 0co00¢ BHUMaHUE Ha JUCKYCCHOHHBIE, POOJIEMHBIC BOIIPOCHI;

- IpU TOATOTOBKE K MPAKTUYECKUM 3aHATUSAM CIIEIyeT 0053aTelIbHO
UCIIOJB30BaTh HapsiAy C JIEKIUAMHM U PEKOMEHJIOBAHHOW  JUTEpaTypou,
METOJUYECKUMU UHCTPYKIIUSIMU.

- B HauaJe 3aHATUU 3a/aTh MPENOJABATENII0 BOMPOCH MO MaTepualy,
BBI3BABIIIEMY 3aTPYJHECHUS B €r0 MOHUMAHUM, 3aJaHHBIX ISl CAMOCTOSITEIILHOTO
pelieHus;

- B XOJIc CEMMHapa JaBaTh KOHKPETHBIE, YETKUE OTBETHI MO CYIIECCTBY
BOIIPOCOB.

Memoouueckue pekomeHOauuu no 6bINOJIHEHUIO PA3AUYHBIX GOPM
CAMOCMOAMEJIbHBIX OOMAUIHUX 3A0AHUT

CamocTosiTenbHass paboTa CTYJICHTOB 110 JIHUCIHMIUIMHE BKIIOYAeT B ceOs
BBITOJIHEHUE CJICAYIOUIUX BHUJOB 3aJlaHUN: M3YUYEHHE METOJOJOTMH U METOJUKHU
aHaliu3a JIESITEIbHOCTH OpPTaHU3allvid; MOATOTOBKY JOMAIIHUX 3aJaHUil B BHUJIC
pelieHnid 3aJad M TECTOB, IMOATOTOBKY JOKJAI0B 1O TMPOOJIEMHBIM U
JIMCKYCCUOHHBIM BOIIpOCaM, pelieHue CUTYyalluH, CIOCOOCTBYIOIIUX
MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB IO MPOBEICHUIO aHAIM3a ISl MPUHSITHUS
YIPaBIECHYECKUX PEIICHU.

[lepeuncnenHble 3aaHus OPUEHTHPOBAHBI Ha OoJsiee TIIYOOKOE YCBOEHHE
MaTepuaia M3yd4aeMou IUCUMIUIMHBIL. B paboueil mporpaMme AMCHMIUIMHBI IO
Ka)KJIOM TeMe Ha3BaHbl BUbI 3aJJaHUH JIJII CAMOCTOSATEIIBHOU PaOOTHI.

K BeImosHEHUIO 3adaHUN U1l CaMOCTOSITEIBLHON PAOOTHI MPEIBSABISIOTCS
clenyrone TpeOOBaHUS: 3aJaHUs JOJDKHBI HCIIOJTHSATHCS CaMOCTOSITENIBHO H
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NpEJCTaBIAThCS B YCTAHOBJICHHBIH CPOK, a TakXe COOTBETCTBOBATH
YCTAHOBJICHHBIM  TpeOoBaHMsAM 10  odopmieHuio. CTyaeHTaM  CleayeT
PYKOBOJICTBOBATBCSI TPaMKOM CaMOCTOSTEIBHOW paboThl, onpeaeincHHbM PII1/I;
BBIIIOJIHATh BCE IUIAHOBBIC 3aJaHMs, BbIJaBacMbIC MpENOJaBaTeNieM IS
CaMOCTOSITCIILHOTO BBITIOJTHEHUS, U Pa30MpaTh HAa CEMHHApax U KOHCYJIbTAIHSIX
HESICHBIC BOIIPOCHI; IMPH ITOATOTOBKE K 3a4eTy IMapajbieIbHO IMPopadaThiBaTh
COOTBETCTBYIOIIUE TEOPETUUCCKUE M TPAKTHUSCKHUE PA3JCIbl JAWCIHILINHEI,
(bUKCHUPYS HESACHBIC MOMEHTHI JIJISI UX 00CYK/ICHUS Ha IUIAHOBOW KOHCYJIbTAIIHH.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypou

JIrobass ¢dopma caMOCTOATENIBHONH paboThl CTylaeHTa (IMOATOTOBKA K
CEMHHApPCKOMY 3aHATHIO, HAIlMCaHHWE 3CCe, KypCOBOH pabOThI, JOKJIana W T.II.)
HAYMHACTCS C M3YYCHHSI COOTBETCTBYIOIICH JIMTEpaTyphl, KaKk B OMOJIMOTEKE, TaK U
noMa. K kaxmod TemMe ydeOHOM JMCIUIUIMHBI [OJ00paHa OCHOBHAs M
JIOTIOJTHUTETbHASI TUTEpaTypa.

OcHoBHasl nHTEpaTypa — 3TO HOPMATHBHBIC aKThl M PEKOMEHIOBAaHHBIE
y4eOHBIC TOCOOUSI.

JlomoJIHUTENbHAS ~ JIUTEpaTypa — 3TO JIOTIOJHHUTEIbHBIE MOHOTpaduu,
COOpPHHMKHM HAy4YHBIX TPYJIOB, CIIPABOYHBIC MAaTEPUANIbBI, YHITUKIIONCINH, HHTCPHET
pecypchl.

Pexomenmanuu cTygeHTy:

- BbIOpaHHYI0O MOHOTIPaQHI0 WM CTAaThiO LEIEeCOO0pa3HO BHHUMATEIBHO
IPOCMOTPETh. B KHHUTax clieyeT O3HaKOMHUTBCS C OIJIABJIEHUEM U HAY4YHO-
CIPaBOYHBIM aIlllapaToM, IPOYUTATh AaHHOTALMIO U Ipenuciosue. LlenecoodbpasHo
ee MPOJIUCTATh, PACCMOTPETh WILIIOCTPALIUU, Ta0IHIIbI, TUATPAMMBI, TTPHIIOKEHHUSI.
Takoe MOBEPXHOCTHOE O3HAKOMJIEHHE IO3BOJIMUT y3HaTh, KaKHE IJIaBbl CIIEAYET
YUTAaTh BHUMATENIbHO, a KAKUE — MPOUYUTATh OBICTPO;

- B KHUT'€ WJIM J)KypHAaJIe, IPUHAJICKALIUE CAMOMY CTYIEHTY, KIIOUEBbIE
MO3UIMN MOXHO BBIACISATH MapKEPOM WM JIe1aTh MOMETKU Ha nojsix. [Ipu pabore
¢ IHTepHEeT-NCTOUHUKOM 11eJ1IeCO00pa3HO TaKkKe BBIACISATH BAKHYIO HH(POPMALIUIO;

- €ClIi KHUTa WIN XYypHaJl HE SBJSIOTCS COOCTBEHHOCTHIO CTYAEHTA, TO
1eJIecOo00pa3HO 3aluchiBaTh HOMEpa CTpaHHIl, KOTOpbIE MPHUBJICKIN BHHUMAaHUE.
[To3e crnemyeT BO3BpPAaTUTHCA K HUM, NEPEUYUTATh WU MEPENUCATh HYXHYIO
uHpopmaruio. dusnueckoe ACUCTBHE MO 3aMHUCHIBAHUIO ITOMOTaeT MPOYHO
3JI0KUTh JIaHHYIO HHPOPMALIMIO B «OaHK MaMSITH.

11. Ilepeyenr WH(GOPMANMOHHBLIX TEXHOJIOTMH, MCIHOJb3yeMbIX MPH
OCyLIECTBJICHMH 00pa30BaTe/JIbHOI0 MNpoLecca M0 AMCUHUILIMHE, BKJIKOYAas
nepeyeHb HeE00XOAMMOr0 MPOrPaMMHOIO od0ecneYyeHUuss U MH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

11.1. KoMieKT JIUIIEH3MOHHOT0 MPOTPAMMHOTI0 00ecIeYeHus :

1) [Iponyxter kommanuu Microsoft, Bkirouas OC Windows 7 u Office 2010
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2) Kaspersky Endpoint Security

3) Cpena nporpammupoBanus Python.

3) IIporpammuslit smyssitop Proteus Arduino.

11.2. CoBpeMeHHBbIE PO(pecCHOHANBbHBbIE 0a3bl JAHHBIX

1) baza panHbiXx CHCTEMBI KOMIUIGKCHOTO PaCKpbITHS WH(POPMALUU
«CKPUH» —http://www.skrin.ru/

2) baza nmanHbix PenepanbHONl CIIyX Obl TOCYJapCTBEHHON CTaTUCTHUKHU:
http://www.gks.ru/

11.3. UudopManmoHHbie CIPABOYHbIE CHCTEMbI:

1) DnextponHsbIil nepuoanueckuii cnpaBouHuk «Cuctema TAPAHT»

2) CnpasouHo-npaBoBas cucrema KoncynprantlIinroc

3) OdunmanbHbIT WHTEPHET-TIOPTAI IIPAaBOBOU uH(popManuu
http://pravo.gov.ru (1ocTyI cBOOOIHBIN).

11.4. CepruduumpoBaHHble NPOrpaMMbl H AaNnapaTHbie CpPeACTBA
3al0MThl HH(POPMALMU

He npenycMOTpeHBI.

12. OnucaHue MAaTepHAIbHO-TEXHHYECKOW 0a3bl, HeOOXOAUMOM IJIA
OCylIeCTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCHUIINHE

1. VYueOHas ayauTopus Uil  NPOBEIEHUS  YYEOHBIX  3aHATHUH,
MPEAyCMOTPEHHBIX MporpaMMoi OakajlaBpuaTa, OCHAIIEHHAs 00OpyJAOBaHUEM U
TEXHUUYECKUMHU CPEJICTBAMU O0YUCHHSI.

2. Ilomemenue nns camocrositebHOM pabotel. [lomemenue ais
CaMOCTOSITETIbHOM pa0OThl 00YYaAIOIIMXCSI OCHAIIEHO KOMIBIOTEPHOM TEXHUKOU C
BO3MOXXHOCTBIO MOJKIIOYEHHUsI K ceTu «l/HTepHeT» U oOeclneueHreM J0CTyna B
AJIEKTPOHHYIO nH(pOopMaITMOHHO-00pa30BaTEIBLHYIO cpeny DOUHAHCOBOTO
YHUBEPCUTETA.



