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1.HanmeHOoBaHMe TMCUMILINHBI
«HelipoHHBIE CETH U TEXHOJIOTUU U TTTyOOKOE N3YUCHHE.

2. llepeyeHb IIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs IO JTMCUMILINHE, CO-
OTHECEHHBIX ¢ IUIAHMPYEMbIMH Ppe3yJbTATAMHM OCBOEHHS 00pPa30BaTeIbHOI
NporpamMmslI

B pe3ynbrare u3ydeHus: JUCHUIUIMHBL Y CTYJIEHTOB JIOJDKHBI OBITh C(HhOopMUpoO-
BaHbI CJIEYIONINE KOMIIETEHIUU:

Taomuna 1
Kon HaumenoBanue HNuauxarops! noctuxke- | Pe3yabTaTnl 00yyeHus (BJiajae-
KoMIle- KOMIIeTEeHI[UH HHS KOMIIETEeHIIUH HHSl, YMEHUs U 3HAHUSI), COOTHe-
TeHUHH CEeHHBbIE ¢ KOMIIeTeHIIHsI-
MH/UHIMKATOPAMHU JA0CTHKEHUS
KOMIIETEeHIIUH
IIKH-3 | CnocoOHOCTh TIpHU- [Ipumensier aHanUTU- | 3HATH: METOOJIOTHIO IO UCCIIEIO0-
MEHSTh AHATUTUYC- YECKUE CUCTEMBI pabo- | BAHUIO JAHHBIX U BO3MOKHOCTH
CKHE CHCTEMBl H THI C JAHHBIMHU. COBPEMEHHBIX aHATUTUYECKUX
KOHCYJIbTUPOBATh CUCTEM
[0 BOMpOCaM pa3- YMeTh: IPUMEHSATh UHCTPYMEHTHI
paboTK W pa3Bu- COBPEMEHHBIX aHATUTUICCKUX
TUS aHAJTUTHYECKUX CUCTEM JIsl UCCIIeIOBAaHUS JaH-
cucteM paboOTBl ¢ HBIX
JTaHHBIMU [IpoBoaut aHanu3 | 3HaTh: IMHAMUKY PbIHKA BEH0-
pBIHKA AHATUTHYCCKHUX | POB PHIHKA AHATUTUYCCKUX CHC-
cucteMm paboThl C JaH- | TeM pabOThI C TaHHBIMH
HBIMH. YMeTh: MPOBOJUTH aHAIIU3 PHIHKA
AQHATUTUYECKUX CUCTEM PabOTHI C
JTaHHBIMA
3HAaTh: MJIIOCHI U OTPAaHUYEHUS Be-
KoncynsTupyer 0 | AYIIUX aHATUTHYIECKUX CUCTEM
BOIIPOCaM MPUMEHEHHS | pabOThI C JaHHBIMU
AQHAIUTUICCKUX  CHUC- | YMETh: KOHCYJIbTUPOBATH TIO BO-
TeM paboThl C JaHHBI- | MpOcaM MPUMEHEHHS aHATUTHYE-
MHU. CKHX CHCTEM Pa0OTHI C JAHHBIMH
CrniocobHOCTB 1. AHanm3upyeT TeKy- | 3HaTh: Hauboyee pacIpoCcTpaHeH-
npejyiaraTh pas- muil ypoBeHb HH(pa- | Hble OU3HEC-MOEIH, UCTIONb3Ye-
JTUYHBIE BAPUAHTHI CTPYKTYPHBIX PELICHHUI | Mble B YCIOBHIX TpaHCHOpMAIINH
HHPACTPYKTYPHBIX TIpeITPH- OousHeca
pelIeHui AJis moJ- arus/opranuzanud - 2. | YMeTb:
nepxku UT/NC dopMupyetr u 000CHO- | IpeIaraTh albTepHATUBHBIE Ba-
BBIBACT BapUAHTHI TE€X- | PUAHTHI JUII 0OOCHOBAHHOTO BhI-
IKII-3 HOJIOTHYECKOTO  cJiosl | 6opa momenu 1udpoBoii cTparte-
APXUTEKTYPHI npen- | THH
npusitus/oprannzaunu | 3uate: UT-nanamadT coBpemen-
HBIX KOMITaHUH
YMeTb: pa3pabaTeIBaTh MPEAJIO-
JKEHMS VIS 3aKa34MKOB 10 BBIOO-
Py HapaBJIeHUN U3MEHEHUN




| UT-nanpmadra

3. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucunmmna «HeWpoHHbIE CETH M TEXHOJIOTMM W TIYyOOKOE H3Y4E€HHE» OTHOCHTCSA K
MOJTYJIFO IUCLUIUINH 10 BEIOOPY, YIITYOJISIOIIMUX OCBOEHUE PODUIISL.

4. O0beM IUCHUIIMHBI B 324E€THBIX ¢IUHUIIAX U B aKAJIeMUYECKHX Yacax
¢ BblAeJIeHHeM 00beMa ayJAUTOPHOH (JIEKIMH, CEMHUHAPbI) U CAMOCTOATEIbLHOM
padoThl 00y4YaOIIUXCH

Tabmuia 2
Bcero Cemectp 8

. (B 3/e1. n yacax) (B yacax)
Buj yueOHoii paGoThl M0 TUCHUTLINHE
OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 3 3au.en., 108 4. 3 3au.en., 108 4.
Konmaxmmnuasa paboma -Ayoumopnuwie 3a- 24 24
HAMUA
Jlexyuu 8 8
Cemunapul, npakmuueckue 3aHAmMus 16 16
Camocmoamenvnasn paboma 84 84
Bun Texyiero KoHTposis KOHTpOJIbHAs paboTa KOHTpOJIbHas paboTa
Bun npomexyrounoi 3a4eT 3a4eT
aTTecTaluu

5. Conep:kaHue JUCHMILUIMHBI, CTPYKTYPUPOBaHHOE MO TeMaM (pa3jaesiam)
AMCIHHUIUIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJleMUYeCKHUX 4acax) U BUIA0B y4e0-
HbBIX 3aHATHH

5.1. Conep:xanue IMCHUNIUHBI

Tema 1. Ilnargopmbl OU3HEC-AaHATIUTHKHA

Nudopmarnmonnsnii  moaxox kK  moaenupoBanuio.  CrocoOblaHANIW3aIaHHBIX,
texnonorusKnowledgeDiscoveryinDatabasesuDataMining. OG63oppbiHKanHbopMa-
IMOHHO-AHAJIUTUUYECKUXCUCTEM Bl-cucremsr, DataScienceandMachine-
LearningPlatforms. MaruueckuekBaapantel Gartner soosactu Analytics and Busi-
ness Intelligence Platforms u Data Science and Machine-Learning Platforms B 2018
n 2019 ronax.

Tema 2. OnepaTuBHAsi aHAJUTHYECKAA 00PadOTKA

MuoromepHoe npencrasieHue nanabsix. TectFASMI (FastAnalysisofSharedMulti-



dimensionallnformation) —
OBICTpBIfaHAIN3PA3ACIIeMONMHOTOMEepHOMHpOpMaIi. Brusyanuzamus cpe3os
OLAP-ky6a. Manumynsuuu ¢ u3MepeHusMu. Jletanusanus 1 TpaHCIIOHUPOBAHUE,
Kkpocc-nuarpammel. [Ipeumymiecta OLAP: ckopocTh ¥ THOKOCTh MAHUITYJIUPOBAHUS
JTAHHBIMH «HA JIETY», 0TOOpaK€HUe B BUJIE KPOCC-TAOIUI] U KPOCC-TUarpaMm, BO3-
MOXKHOCTb yriyOsneHus B nanusie. [I[pumenenue OLAP nipu pemiennn ananutuye-
CKHX 3aJ]a4: pa3BEeIOYHbIN aHAJIN3, UCCIIEIOBAHUE JAHHBIX, AHATUTHYECKAs OTYET-
HOCTbh, PUHAHCOBBIN aHaIU3, O10KeTUpoBanue u ap. UcnonszoBanue OLAP s
npuHATHs pemennii. Poccuiickue matdopmel Loginom u Prognoz Platform.

Tema 3. ILnargopmbl Data Discovery

Texnonoruu nunepoB poiHka Bl miardopm: Tableau, Qlik Sense, Power BI  u np.
[Mpenmymiecta Tableau: VizQL u DataEngine, 6omnee OvicTpast ananutuka ¢ Hyper.
Texnonoruu, nexamiue B ocHoBe Qlik Sense, acconmatuBHOE MHJIEKCUPOBAHUE JdaH-
HeIX. [logkimrouenne Kk JaHHBIM, peoOpazoBaHre U POPMHUPOBAHUE TAHHBIX, CO3/a-
HUE MOJIETIH, BU3yalU3alluidi U OTYETOB, HHGOPMAIMOHHBIX MMaHEJIeH MOHUTOPHWHTA,
coBMecTHas padota B Power BI. CamocTosiTenbHOE UCCIEI0BaHNUE JAHHBIX U CO3/a-
HUE BU3YaJbHBIX NPEJCTABICHUN: MHTYUTHBHOE HCCJIEIOBAHUE U TOWCK OTBETOB;
WHTEJUICKTYaJbHasl BU3YyaIU3allds JaHHBIX; CO3/IaHUE AHAIMTUYECKUX MPHUIIOKEHUN
KOHEYHBIMH TOJb30BaTeNsiMu Ha 0aze tuiatdopm Tableau, Qlik Sense, Power BI.
Bo3moxxHOCTE OOMEHUBATHCS pe3yIbTaTaMU aHAIN3a U OTKPBITUSIMHU: B3aUMOJIEHCT-
BHE U COBMeCTHas paboTa; paboTa ¢ MOOMJIBHBIX YCTPOUCTB B JJIOOOM MECTE U B JIIO-
6oe Bpemsi. BHenpenue u ynpapieHuWe NaHHBIMUA B MaciiTabax opranusaiuu. Pac-
mupenHas ananutuka B Tableau, Qlik Sense, Power BI.

Tema 4. Texnosoruu Big Data, Machine learning u Deep learning

[Tonsitue «Big Datay. [IpuHuunel paboThl ¢ OOJIBIIMMU JaHHBIMHU: TOPU30HTAIbHAS
MaclITaOUPyeMOCTh, OTKa30yCTOMYMBOCTh, JIOKAJBbHOCTh JAHHBIX. TE€XHOJIOrHH
Apache Hadoop. MapReduce. Crek (a3xocucrema) unctpymentoB Hadoop. Apache
Spark.

3agaun DataMining. Yacteie HaOOpBI 371€MEHTOB, MOMCK ACCOIMATHBHBIX MPABHUIL.
Kinacrepuzauus: K-means, neliponnsie cet Koxonena. Perpeccusi: nuHeiiHas per-
peccusi © 0000IIeHHBIC JTUHEHHBIE Monaenu. Kiaccudukaius: JT0oTUCTUYECKasl per-
peccusi, 1epeBbsl PEIICHHM, CITydaiiHbIe Jieca U JEPEBbs C TPATUEHTHBIM OyCTHHTOM.
Hetiponnsie cetr: MHOTOCIOWHBI TIEPCENTPOH, METOJ] 0OPATHOTO PacCIpPOCTPaHEHUS
omnOku. ['mybokoe obyuenue: cepTrounble HelpoHHble ceTd CNN, peKkyppeHTHbIE
RNN, monras xparkocpounas namarb LSTM. CooTHoieHne MeEXIy HCKYCCTBEH-
HBIM MHTEJIJIEKTOM, MAIITMHHBIM U TJIYyOOKUM OOy4YeHUEM, MPUMEHEHHUE JJIs1 PEIICHUS
3agau DataMining, NaturalLanguageProcessing u Computer Vision.

Mamnaoe o0yduenue Ha Apache Spark. Macimtabupyemasi Ou0IMOTEKa MAIIIMHHOTO
obyuenust Apache Spark MLIib. O6naunas miargopma Databricks st uHxeHepuu



OOJNBIINX TAHHBIX ¥ MAIIMHHOTO 00y4eHus Ha Spark. bubmmorexa Anaconda, MHCT-
pymeHTsI cemerictBa Jupyter. Cepuc Google Colaboratory.

OpelMBOPKH MAaIIMHHOTO OOY4YeHHs] W MOJAEIMPOBAaHUS HEUPOHHBIX ceTel scikit-
learn, TensorFlow, CNTK, Keras, PyTorch.

Oonaunsie cepBuchkl BigData, Machinelearning u DeeplearningAmazon — Microsoft
— Google — IBM, mail.ru, SIagexc.O6nako. Texnonorun AutoML Amazon, Google,
scikit-learn, h20.ai. MammHaHOe 00y4eHHE U MCKYCCTBEHHBIH HHTCIICKT B KOPIIOpa-
tuBHOM I1O Salesforce «Einstein», IBM «Watsony», Oracle Al u SAP «Leonardoy.
[Tpumenenue texnonoruii Big Data, Machine learning u Deep learning s pemeHust
OusHec-3a1ad.

Tema 5. IlnargopmMbl HAYKH 0 JTaHHBIX U MALIUHHOIO 00y4YeHUSs

WNunoparmu u texnonorun H20.ai, KNIME u RapidMiner. ITpumenenne Machine
learning u Deep learning mis pemenusizagay Data Mining. KoHHeKkTOpBI K CTEKy
uHdppactpykTypsl BigData.

[IpenukTBHAS aHAIWTHKA: (POPMHUPOBAHWE MPOTHO30B: KiacCH(UKAIUSI U perpec-
CHST; KJIACTEPHBIN aHaJIu3; TIOUCK aCCOIMATUBHBIX TPABWII M BBISBICHUE aHOMAJIHM.
I'my6okoe oOyuenue Ha marpopmax H20.ai, KNIME u RapidMiner, B3aumoaencT-
Bue ¢ TensorFlow, Keras.

Texunomoruu AutoML H2O.ai, KNIME u RapidMiner. BzaumozeiictBie KNIME,
RapidMiner, Loginom ¢ Qlik Sense u Tableau.

Hcnonp3oBanne AzureMachineLearningStudio ams paspaboTku, 00ydeHHs, TECTH-
POBaHMS U pa3BEPTHIBAaHUS MOJIeNIel MaIIMHHOTO 00yueHus. Bzaumoeticteue Azure
Machine Learning Studio ¢ Power Bl. Texuomnoruu AutoML Microsoft.

Tema 6. IIlporpaMMHbIe MOAY/JIM U BCTPOCHHBIN SI3bIK TEXHOJOTHMYECKOW IJIaT-
¢opmsbr 1C: IIpeanpustue
Konteker BbmonHenus: nporpaMmMmHoro moxayisa B cucrteme 1C: Ilpennpusitue. Buae
IIPOTPAMMHBIX MOJYJIEW U UX HazHaueHne. GopMaTt MporpaMMHOTO MOAYJIS.
®opmMmar omnepaTopa BcTpoeHHOTo si3bika 1C: Ilpennpusitue. [IpumutrBHbie (0a30BbIE)
TUTIBI JAHHBIX. Beipaxkenus u omnepatopsl. Koswteknuu 3Hauenuii. Pabora ¢ kosek-
USAMU 3HAUCHUH.
O0630p omepaTopoB BCTpoeHHOTO s3bika cucTteMbl 1C: Ilpeanpusatue. YcaoBHbIE ome-
paTopsbl U oneparopsl HukiIa. yHkuyu 1 npouexypsl BctpoeHHoro sa3bika 1C: Ipen-
MIPUSITHE.

Tema 7. OCHOBHBIC NOHATHUS KOPIIOPATUBHONH HHPOPMALMOHHON CHCTEMBbI
Kopnoparususie nndopmanmonnsie cucrembl (KMC). OcHOBHBIE MOHATUSA U ONpee-
JICHUS.

DBOJIIOLMSA METOAOJIOTMI CUCTEM YIIPABIICHUS MPEANpUsATHEM. MeTod0JIOTHs IIaHu-
poBaHMs MaTepuaidbHbIX mnoTtpedHocted npeanpustus (MRP). IlnanupoBanue mo-
TpeOHOCTH B Martepuasiax B 3aMkHyToM Itukiie (Closed Loop MRP). IInanupoBanue



noTpedHocT B MomHOCcTax (Capacity Requirements Planning, CRP). Crangapt
MRP Il. ERP-cuctemsl 1 ynpaBiieHHE BO3MOKHOCTSIMU OU3HECA.
CoBpeMeHHbIE MTOIXO0/bI K MTOCTPOCHUIO KOPIIOPATUBHBIX MH(POPMAIIMOHHBIX CHCTEM.

Tunosele 3amaun, peraembie Mmoayiasimu KUC. Knaccupukanua KHC.
5.2. Yueono - memamuueckuit nnan

Tabmuma 3
TpyaoemkocTh (B 4acax)
No
/o Bcero AynuropHasi padora CamocrosiTe)b-
Hasi o
HaunmeHnoBanne paGota ron PM:F'O
TeMbl (pa3jaena) O6mas [Jlekunu | CemuHapel,| 3aHATHS B KOH}T/monﬂ
JUCIHUILTMHBI NpaKkTU- | WHTEPAKTUB- cneBaeI:woc-Tn
gyeckue |HbIX(opMax,% y
3aHATHUA oT ay[[I/ITOp-
HBIX 3aHSATHH
I 15 3 1 2 2 12 Huckycens,

1 11aTOpMbl oOcyxXaeHue.
OusHec —aHanM- BhINOIHEHHE UHIUBUILY-
TUKHU aJlb-HBIX 3aJaHUuM
OrnepaTuBHast 15 3 1 2 2 12 Huckycens, obeyxnae-

2 aHaJIuTuueckas Hue.BrIToiHeHNE HHOU-
06paboTKa BHUIyaJTb-HBIX 38 aHHi
[Tnardopmbl 15 3 1 2 18 12 Brimosnnenne uuauBuy-

3. |Data Discovery allb-HbIX 33/1aHUH
T Bi 15 3 1 2 16 12 BHINOTHEHHE HHAUBUIY-

4 CXHOJIOTHH ] 9 anb-HBIX 3aJaHUH

" |Data, Machine
learning u Deep
learning
N 15 4 1 3 18 11 BeImoTHEHHE UHAUBUITY-
5 n1aTopMbI anb-HBIX 3aJaHUH
" |HAyKH O JaHHBIX
u MAIIMHHOT O
o0y4deHus

6. [IIporpamMmHbIe 15 4 1 3 14 11 BEITIONIHEHHE MHIUBHLY-
MOJAYJIN N BCTPO- allb-HBIX 3aJaHuH
€HHBIM S3BIK TEX-

HOJIOTHYECKOM

T1aTGOPMBI

1C:Ilpennpustue

OcHoBHBIE TIOHA-| 18 4 2 2 8 14 BhINonHeHre MHANBHIY-

7. |THs  KOpHOPATHUB- aNb-HBIX 3aJaHUI

HOW wuH(OpMaIu-

OHHOM CHUCTEMBI
B uenom no qucuu- | 108 | 24 8 16 84 CornacHo yyebHOMY 11118~
IUIUHE Hy: KOHTpOJbHAsA paboTa




Hroro B %

93

5.3. Cooeporcanue npakmuuecKux u CeMUHaApPCKuUX 3aHAMUIl

Taomuna 4

HauMeHoBaHue
TeMbl (pa3ziena)
JUCIUIJINHBI

IlepeyeHb BOMPOCOB /111 00CY K/I€HUSI HA CEMMU-
HAPCKUX, NPAKTHYECKUX 3aHATUAX, PpEKOMEH Ty e-
Mble HCTOYHUKH U3 pa3aeios 8§, 9

®opmbl IpoBe/e-
HUS 3aHATHII

[TnaTdopmbl Ous-
HEC aHATTUTHKU

1. OcHOBBI  MOCTPOGHHSI  TEXHOJOTUYECKOM
wiargopmsl 1C:Ilpeanpusitue

2. H3yuenue momab3oBaTenbckoro okHa Koudu-
ryparopa

3. Texunonoruu padotsl ¢ okHoM Kouduryparo-
pa

4. Crpykrypa nepea Konduryparum.

5. TlpaBuna co3manus o0bekTa KOHPUTYpaun

6. IIpoexTupoBanue (yHKIMOHAIHHBIX TMOICHC-
TEM MPUKIIATHOTO PEIIeHUs
OcHoBHas nuTepatypa:l, 2
JlononHurenbHas nutepartypa: 1

Brinonnenue u
3allUTa UHIUBHUTY-
AJILHBIX 3aJaHuH.

OrnepaTuBHast
aHAIUTHUYECKas
obpaboTka

[MpoekTupoBaHue MPHUKIAJTHOTO PELICHUS JJIsl 3a-
JTaHHOW TPEIMETHOW O0JNIAaCTH C MCIIOIb30BAHHEM
CIIEAYIOMINX 00BbEKTOB KOH(UTYPAIIH:
KOHCTAHTHI,

CTIPABOYHUKHU M TICPCUUCIICHUS;

JOKYMEHTHI,

PETHCTPBI CBEICHUI M PETHUCTPhI HAKOTUICHHS,
OTYETHI.

OcHoBHas nutepatypa:l, 2

JlononuurenpHas nureparypa: 1-3

aogrwpdPE

Brinonnenue u
3alllUTa UHIUBHTY-
AJBbHBIX 3aJaHUN.

[Tnatpopmsbr Data
Discovery

1. Pemenue npakTUYeCKUX 3aJaHUN C HCIOJIb-
30BaHUEM MEXAHU3MOB ONMCAHMSI XaPAKTEPUCTUK

2. Pemenue mpakTHueckux 3amad  Oyxraiarep-
CKOTO y4eTa

3. Pacuer 3apmiaTel Ha OCHOBE MeXaHH3Ma
CJIOKHBIX IIEPUOIUYECKUX PACUETOB
OcHoBHas nuteparypa:l, 2
JlononHuTenbHas autepatypa: 1-3

BrinonHenue u
3aI1Ta UHAUBUIY-
AJBbHBIX 3aJaHUN.

Texuonornu Big
Data,  Machine
learning u Deep
learning

1. OObexTHBIE HaHHBIE: XPAHEHUE U JOCTYII
2. HeoObeKTHBIE NaHHBIE: XPAHEHHE U JTOCTYII
OcHoBHas nutepatypa:l, 2
JlorotHATETBHAS TUTEpaTypa: 1-3

Brimonnenue u
3al1Ta UHAUBUIY-
AJIFHBIX 3aJIaHUH.

[Tnarpopmbl Hay-
KA O JaHHBIX H
MAIIMHHOTO 00Y-
YCHUS

1. Hasnauenue u QyHKIMOHAIBHBIE BO3MOKHO-
CTH 53bIKa 3aIIPOCOB.

2. OcHOBHBIE KOHCTPYKIIMH A3bIKa 3aIIPOCOB

3. PaspaboTka 3ampocoB Ha S3bIKE 3alPOCOB
cuctemsl 1C:Ilpennpusarue

Brinonnenue n
3alI1uTa UHIUBUIY-
AJILHBIX 3aJaHuH.




OcHoBHas nutepatypa:l, 2
JononnurensHas qureparypa: 1, 3

IIporpammHubie MO-
IyTd W BCTPOCH-
HBII $I3BIK TEXHO-
JIOTUYECKON Tmiat-

1. Omneparopsl BCTpOEHHOTO sA3bIKA
2. Pa3paboTka mporpaMMHBIX MOAyJeH KOH(H-
rypauuu Ha BCTPOCHHOM SI3BIKE

Brinonnenue u
3alI1uTa UHIUBUIY-
AJBbHBIX 3aJaHUN.

hopMBI

1C:Ilpenmpustue

1C:ITpeanpusitue
OcHoBHas nutepatypa:l, 2, 3
JononHutenpHas qureparypa: 1, 4

OHHOM CUCTEMBI

7 |OcuoBuple mons-| 1. CoBpeMeHHbIE NOIXObI K IOCTPOCHHUIO KOP-
T KOpIOpaTHB- MOPATUBHBIX UHPOPMALMOHHBIX CUCTEM.
HOW  mHdOpMaH-| 2 Kjaccudukarus KHC.

3a1uu.
OcHoBHas nuteparypa: 1, 2
JlonotHUTEIBHAS TUTEpaTypa: 6-9

3. Cospemennslii ppiHOK ERP cucrem.
4. Bwibop ERP pemenus ans 3amanHoi opraHu-

Brinonnenue u
3allUTa UHIUBHUTY-
AJILHBIX 3aJaHuH.

6. Ilepeyenb y4eOHO-MEeTOAUYECKOT0 O0eceYeH sl VISl CAMOCTONATEIbHOI pado-
ThI 00YYAKOIIMXCH M0 JUCHHUILINHE
6.1. Ilepeuenv 6onpocos, OmMeOOUMbBIX HA CAMOCHOAMENbHOE 0CB0CHUE OUCUUNIU-
Hbl, pOpMbl 6HEAYOUMOPHOU CAMOCHOAMETbHOU PAOOM bl

Tabmura 5

JIMHBI

HaumeHoBaHue TeM
(pa3zaesoB) AMCUMII-

Hepeqeﬂb BOIIPOCOB, OTBOJIMMBIX HA
CaMOCTOATEC/IBHOC OCBOCHHE

®opMbI BHEAyIMTOPHOM camMo-
CTOATEJILHOM PadoThI

[Tnatdopmbl
AHATTUTHKH

ousHec

Buenpenune n skcrutyatanus TUIIOBOTO

MIPUKIIQJHOTO pelIeHHs], pa3pabOTaHHOTO
Ha ocHoBe 1C:IIpennpusitue. Hactpoiika

MIPUKJIAIHOTO PEIICHHUS B COOTBETCTBUU
¢ TpeOOBaHUAMH 3aKa3zuuka. Ponu u
npaBa. OyHKIIMOHATBHBIC OMIIMU. AJI-
MHUHHUCTPHUPOBAHUE IPUKIIAJHOIO peIlle-
HUSL

N3yueHne MeToaMYecKHX Mare-
pHAJIOB IO TEME B JJIEKTPOHHOM
BHUJIE U PEKOMEHIYEMBIX pasze-
JIOB OCHOBHOW M JOIIOJIHUTENb-
HOM JIATEpaTypbl, HHTEPHET —
VCTOYHUKOB.

OneparuBHas

aHaJIu-

TAYecKast 00paboTka

[Tpuknaanabie 00BEKTH KOH(PUTYpaLUH.
Pabota c HymepaTopamu 1 IOCIIeI0Ba-
TEJIbHOCTSIMU.

Ha3nauenue u (yHKIIMOHATLHBIE BO3-
MO>KHOCTH 001X 00BEKTOB KOH(PUTY-
panuu:

N3yueHne MeTOOUYECKUX Mate-
pHUaJIoOB MO TeME B DJEKTPOHHOM
BHUJIE U PEKOMEHIYEMBbIX pa3ie-
JIOB OCHOBHOH M JIOTIOJIHUTEIIH-
HOM JIUTEpaTypbl, HUHTEPHET —
NCTOYHUKOB.

IToaroroBka k ceMmuHapam.

[Tnardopmbl
Discovery

Data

MexaHu3Mbl PE3EHTALMU TEKCTOBBIX U
aHAJUTUYECKUX JaHHBIX. TaOIUnYHbINH
JOKYMeHT. dopMaTUpOBaHHBIN JOKY-
MeHT.MeXaHu3M MOJTHOTEKCTOBOTO I10-
HCKa

N3yueHne MeTOOUYECKUX Mare-
pHUaJIoB MO TeME B DJEKTPOHHOM
BHUJIE U PEKOMEHIYEMbIX pa3ie-
JIOB OCHOBHOM H JIOTIOJHHTEIIb-
HOW JIUTEpaTypbl, WUHTEPHET —
HNCTOYHUKOB.

[ToaroToBka k ceMrUHapam.




HaumenoBanue TeM
(pa3aesioB) AMCUMII-
JIMHDI

Hepeqeﬂb BOIIPOCOB, OTBOAUMBIX HA
CaMOCTOATECJIbBHOC OCBOCHHC

®opMbI BHEAYAUTOPHOM caMo-
CTOATEIbHOI padoThI

Texuonoruu Big Da-
ta, Machine learning u
Deep learning

CrpykTypa TabauIl CIIPaBOYHUKOB U JOKY-
MeHTOB. CCBUIKH U CITy>K€OHBIE TTOJISL.
CrtpykTypa TaOauIl peTUCTPOB HAKOILIICHHS
OCTaTKOB U 00OPOTOB.

N3yueHne MeTOOUYECKHUX Mare-
pHAJIOB 110 TEME B BJIEKTPOHHOM
BHUJIE U PEKOMEHIYEMBIX pasie-
JIOB OCHOBHOW M JIOTIOJHUTEIb-
HOM JIATEpaTypbl, HHTEPHET —
HUCTOYHHUKOB.

[ToaroroBka k ceMuHapam.

[Tnardpopmbl Hayku o
JAHHBIX ¥ MALIMHHOTO
o0y4eHus

Pa3paboTka 3ampocoB ¢ mapaMeTpamH.
Bri6opka maHHBIX U3 IBYX U Oonee Tabd-
JIUII.

[TakeTHBIC 3aPOCHI.

N3yueHne MeTOOUYECKHUX Mare-
pHAJIOB 10 TEME B 3JIEKTPOHHOM
BHJIC U PEKOMEHAYEMBIX pasie-
JIOB OCHOBHOW M JIOTIOJHUTEJb-
HOM JIMTEpaTypbl, WHTEPHET —
VCTOYHHUKOB.

[TonroroBka k ceMuHapam.

IIporpammHBIE MOZYIH
U BCTPOCHHBIA  SI3BIK
TEXHOJIOTMYECKOM
IaThOPMBI
1C:Ilpennpusitue

AnropuTMbl 00paOOTKU JTaHHBIX KOJUICKITHIMA
3HAYCHUH, CIIPABOYHHUKOB U JOKYMEHTOB

N3yyeHne MeTONUYECKUX Mate-
pHUaJoB MO T€ME B 3JEKTPOHHOM
BUJIE U PEKOMEHIyEeMbIX pasfe-
JIOB OCHOBHOM M JIOTIOJIHUTEIIE-
HOM JUTEpaTypbl, WHTEPHET —
NUCTOYHHUKOB.

IToaroroBka k ceMmuHapam.

OcHoBHBIE MTOHSTHSA
KOPIIOPaTUBHOM VH-
(hOpMaIMOHHOM  CHUCTe-
MBI

CpaBuutensHblii aHanmu3 ERP-cucteMm co-
BPEMEHHBIX MUPOBBIX BEHIOPOB

N3yueHne MeTOoau4ecKHX Mare-
pHAJIOB IO TEME B 3JIEKTPOHHOM
BHUJIE U PEKOMEHIYEMBIX pasie-
JIOB OCHOBHOM M JOIOJIHUTENb-
HOM JIATEpaTypbl, HMHTEPHET —
VCTOYHUKOB.

ITonroroBka Kk ceMrHapam.

6.2. Ilepeuensv 6onpocos, 3a0anuii, mem 0151 HOOZ0MOBKU K MEKYULEMy

KonmpoJir

Kputepun OamibHOM OLEHKH  Pa3IUYHBIX

(opm

TEKYILIETO0 KOHTPOJIsS

YCIICBACMOCTHU COACPIKATCA B COOTBCTCTBYIOIIUX MCETOAUYCCKHUX PCKOMCHIAIUAX

Kadeaphl.

IIpumeprnore memor J{T3:

1. busznec ananuTHka B chepe pOSHHUHON TOPTOBIIN

Onucaunue

Oun3Hec-3a1aun:

00beEM JIaHHBIX,

C

KOTOPbBIMU  TIPUXOIHUTCA

CTaJIKUBATHCS B c(pepe pO3HUYHON TOPTOBIIHU, MOCTOSIHHO PACTET: CIEIKU, IETTOYKU
MOCTaBOK, MOBEJIEHUE MOKYyNaTenei, TEHAECHIIUH, MPOJaXKH MO Pa3IMYHbIM KaHalam

o]



U TJI00ANIbHBIM 0XBaT — BOT JIMIIb HECKOJIBKO KaTeropuili HHQpopMaIiuu, oopadoTka
KOTOPOI1 03BOJISIET MOBBICUTH 3()(PeKTUBHOCTH OHU3HECA.
3amanue: paspabotatb Bl-npunoxxenuss B cdepe pPO3ZHUYHOM TOPTOBIIH,
MO3BOJISIIONIEE OOBEAUHUTD PA3INYHbIE UCTOYHUKH MH(YOPMALUHU, OTCICKUBATH UX
aKTyaJlbHOCTb, YTOOBI MPUHUMATH MPABWIbHBIE PEHICHUS B HYKHBI MOMEHT.
PesynbraThl aHanm3a TOJKHBI ObITH JOCTYITHBI CIIEIMATNCTAM B Mara3nHax, rIIaBHOM
o(uce, HaTTPON3BOACTBEHHBIX TUIOMIAKAX U B IIEHTPAX paclpeieeHHUs.
2. buzHecananuTHKa B cepe MapKeTHHTA
Onucanue OusHec-3aauu: YPOBEHb KOHKYPEHIIMM B OTpaciid TOBapoOB
HApOAHOTO TMOTpeOJeHus] OueHb BBICOK. boprba 3a BHUMaHHE W JIEHBI'H KIUCHTA
UJIET MKy CaMbIMU pa3HbIMH OpEHJaMM BO BCEX KAaTErOpHUsX TOBApOB. Y BEIUYUTH
CBOIO JIOJIIO PHIHKA HEMPOCTO, U €AMHCTBEHHBIN MyTh K YCIEXY — HCIOJIh30BaHHUE
aHAJIUTUYECKUX JAHHBIX O MPOJIaBAEMOM MPOTYKIUH.
3aganue: pazpaborats Bl-punoxenus B chepe npogax TOBAPOB HAPOIHOTO
noTpebaeHus] 00eCTIeYnBalOIEe KOHTPOIb KIIFOUEBBIX METPUK: KOJMUYECTBO TOBAPOB
Ha CKJIajie, MPUOBUIPHOCTD, IIEMOYKY MOCTABOK, KaHAJbl PAaCpPOCTPAHECHUS U IICHBI.
Coznath WHGOPMALMOHHBIE TaHEIHM MOHHTOPUHTAa M OIOBEIICHHE B PEXKHUME
peaIbHOTO BPEMEHH, UTOOBI M30€KaTh UCTOLICHMS 3aI1acoB.

lIpumepnvle 3a0anus 01 KOHMPOIbHOU PAbOMbL:

1. Ilo 3amaHHBIM JaHHBIM (MHAUBUIYaAJIbHBIA (ailn) pazpaborarh padoumii
poLECC PELICHMs 3aJa4l CKOPUHIOBOM OLIEHKH 3aE€MILMKOB, IPOU3BECTU
OLICHKY KayecTBa KJacCU(HUKAIMU HEHPOCETEBBIMU aJTOPUTMAMHU U ajro-
PUTMaMH MalIMHHOTO OOy4YEHUSI.

2. Tlo 3agaHHBIM JaHHBIM (MHAMBUAYAIbHBIN (aiiin) pazpabortath pabouunit
IpOLECC PEIICHMS 3aa4l CETMEHTAlUN KJIMEHTOB MPOU3BECTH OLEHKY Ka-
YyecTBa KilacTepu3aliid HeWpoHHOW Kaproi KoxoHena u amroputmom K-
means.

Jlnis pelieHus yKa3aHHbIX 3a/1a4 UCIOIb30BaTh paCIIMPEHHbIA (QyHKIIMOHAI
matdopm Pyramid Analytics, SAS University Edition, Prognoz Platform.

7. ®OH OLIEHOYHBIX CPEJACTB JJIsl IPOBeJAeHUS MPOMEKYTOYHOM aTTe-
cTauuu O0y4aKIMXCH M0 IUCIHHUIIIMHE

7.1. Ilepeuens komnemeHyuil ¢ yKazanuem UHOUKAMOPO8 UX O0OCHUICEHUS 8
npoyecce 0ceoeHus 00pa3oeamebHoOl NPOPAMMbl

[lepeueHb KOMIETEHIIMI MPEACTABIEH B pa3nelie 2, KOTOPbIA XapaKTepH-
3yeT MepeyueHb MIaHUPYEMBIX PE3yJIbTaTOB 00Y4YEeHUS MO AUCLUUIUIMHE, COOTHE-
CEHHBIX C TUIAHUPYEMBIMH pe3yJibTaTaMH OCBOCHMS 00pa3oBaTeNbHOM Mpo-
rpamMMBI.

Ilpumepnuie 6onpocwl k 3auemy:
1. Omnpenenenue Business Intelligence.



TpeboBanus k cuctemam Bl.

Tunossie 0710ku coBpeMeHHbIX Bl-cuctem.

Oco0eHHOCTH JaHHBIX, HAKOIUIEHHBIX B KoMIaHusAx. dopmanuzanus qaH-

HBIX.

Mertoabl coopa naHHbIX. TpeGoBaHUs K JaHHBIM.

MecTO aHAIMTUYECKUX CUCTEM B KOPIIOPATUBHOM CUCTEME YITPABIICHHUS.

Otnnuusa OLTP-cucrem u CIIIIP.

[Ipouenypa u e KOHCOJIUIALNH TaAHHBIX.

. 3ajayu, pemraeMple Ipy KOHCOJIUIANY JaHHBIX.

10 MHoromMepHoe npecTaBiIeHUE JaHHBIX 1 MHOTOMEpHbIN Ky0. M3mepenus
1 (haKThl, ONepalid ¢ MHOTOMEPHBIM KyOOM.

11.0Onpenenuts poiib 1 MECTO aHAJIW3a B MPOLECCE TPUHATHUS PEILICHUS.

12.Vxazatb 0cOOCHHOCTH HHPOPMAIIMOHHO-aHATUTHYECKUX 1 Bl-cuctem.

13.0nucarb 0COOEHHOCTH ApPXHUTEKTYPbl WH(MOPMAIMOHHO-aHATUTUYECKOM
CUCTEMBI.

14.Yxa3aThb OCHOBHbBIC MPUHIUIIBI PA3/ICJICHUs] TPAH3aKIIMOHHBIX U aHAJTUTHU-
YECKUX CUCTEM.

15.Yka3aTh OCHOBHBIX UTPOKOB Ha pbiHke Bl-cuctem.

16.0mnucatb 0COOCHHOCTH ONEPATUBHOIO aHATN3a JAHHBIX.

17.Ucnonb3zoBanne OLAP s ananu3za qaHHbBIX.

18.Ucnonb3oBanue Ad-hoc 3ampocoB i aHaIu3a TaHHbBIX.

19.Mcnoas3oBanue rexuooruii drill-down, drill-up mist ananu3a maHHBIX.

20.Ykazatp MecTo HHGPOPMAIMOHHO-aHATUTUYECKHX CHUCTEM B IIpoIlleccax
MJIAaHUPOBAHMSI, COCTABIIEHUS OI0/KETOB M MPOTHO3UPOBAHUS.

21.0co0eHHOCTH UCTIONB30BAHUS IPETUKTUBHON aHATTUTHKHY.

22.0nmcarh cpenctBa OW3HEC-aHATMTUKH Ui YNPABICHHUS PUCKAMU Tpe-
MIPUATHSL.

23.0nucath cpeAcTBa OM3HEC AHANUTUKH ISl YIPABICHUS HATUYHOCTHIO U

JUKBUIHOCTBIO.

B wno

©ooNo O

IIpumepnvle 80npochl K IK3AMEHY:
Onpenenenue monenu. CBOMCTBA MOAEIH.
AHaIUTUYECKUN U UH(POPMAITMOHHBIN TTOAXO0 K MOJCITUPOBAHUIO.
Onpenenenue THpaXXMpPOBaHUs 3HaHU. [Iponiecc mocTpoeHus MoaAeH.
Metoauka u3BiaeueHus 3HaHUU. DTansl KDD.
Data Mining. [locTaHOBKa OCHOBHBIX 3a/1a4.
MammnaHoe oOyuenue. buzHec-penieHusi ¢ moMouIbl0 anroputMoB Data
Mining.
/. TlonsiTue accolMaTUBHOrO MpaBwia W TpaH3akiuuu. OCHOBHAs 3ajada
aHAJIN3a PHIHOYHOM KOP3UHBL.
8. OmpeneneHue MOANECPKKA U JOCTOBEPHOCTH. VX poIib B mporiecce mouc-
Ka aCCOLIMaTUBHBIX MPABUJL.

ook wnE



9. Omnpenenenne 3HAYUMOCTH M TIOJIE3HOCTU aCCOIIMATUBHBIX MPABUJI, TIOKa-
3aTeii UX XapaKTepU3yIoIIHe.

10.Onpenenenre 4acTOThl IpeaMETHOro Habopa, METOAMKAa TMOMCKa acco-
[IUATUBHBIX MPABUJII C UCIIOJIb30BAHUEM YacThIX HAOOPOB.

11.I'enepanys acCOLMATUBHBIX MTPABUIL

12.®opmanbHas NOCTaHOBKA 33JauM Kiactepuszanui. Llenu knacrepusanuy.

13.OcHoBHbIe maru anropurma k-means. Buabl MeTpuku paccTosiHus.

14.Tlonatue ueHTpouaa (LEHTP TSKECTU KiIacTepa) U €ro posib B aIrOPUTME
k-means. ¥YcioBue octanoBKY anroputMa k-means.

15.0npenenenre NpUHAUIEKHOCTh TOUKM K TOMY MM MHOMY KJIacTepy B
anroputrme k-means. [IpenmymiecTBa u HerocTaTku anroputma k-means.

16.3Tans poBeneHus kiaccupukamun. O630p METOAOB KIAaCCH(PHUKAIUU U
perpeccuu.

17.3anaun TMHEHHOMN U JTIOTUCTUYECKOUN perpeccus.

18.0Onpenenenue nepeBa pemieHuid. [IpHauHBI MOMYNAPHOCTH U YCIOBUS
MPUMEHUMOCTH.

19.Crpykrypa nepesa pemenuii. Beibop atpubyrta pa3douenus B y3Jie.

20.Anroputm ID3, anroputm C4.5.

21.I'panveHTHBIE AITOpUTMBI O0Y4YEeHHS, OOyUYeHHEe HEMPOHHOM CeTH Ha OcC-
HOBE CaMOOPTaHU3AlIHH.

22.CucteMbl HEYETKOTO BBIBOJA.

23.Helipo-HeUeTKe CUCTEMBI.

prweprze npakmuKo-opueHmupoeaHHoe 3a0aHUS K IK3AMEHR) .

1. Tlo unauBUIyabHBIM NaHHBIM ((aiin ...) co3gath B Power BI Desktop
Mepbl, oTpaxaromue KPI, ¢ ucnonp3oBaHreM BbIpaKCHUM aHAIM3a JaH-
Heix (DAX), paspaborars otuet B Power BI, omyOnukoBaTh ero B Kop-
nopatuBHOM oOiaduHoM cepBuce Power Bl. BeisiButh uncaiiTsi, odop-
MUTh UX B ‘“3aKJIaJIKax’, cO3/1aTh HH(POPMAITMOHHBIC TTAHESIIM MOHUTOPHUH-
ra B Power BIL.

2. Ilo 3aganHbIM JaHHBIM ((aii ...) MOCTPOUTH AAIIOOP/bl, BBIIBUTH WH-
caiitel, opopmuth ucropun (Story), omyO0IMKOBaTh B CBOEM AKKAYHTE B
Tableau Public, otipaBuTh Ha MPOBEPKY MPENOaBaATEINIO.

3. Ilo mnauBuayansHOMy 3amanuto ((aitn ...) cozmars B Qlik Sense BvIpa-
xenuss KPI ¢ ucnosib30BaHuEM si3bIKa BBIPAKECHUW aHAIN3a MHOXKECTB,
co371aTh MAIOOP/bl ¥ TTOBECTBOBAHUS JAHHBIX (CTOPUTEIUIMHT), OMYyOIu-
koBath B motoke Qlik Sense Cloud B cBoeM akkayHTe, OTHpPaBUTh Ha
MIPOBEPKY MPENOAaBaTEIIO.

4. Tlpenckazath LIEHY MPOAaXH HEABUKUMOCTH, OCHOBBIBASICh Ha pa3yiny-
HBIX €r0 XapaKTepUCTUKAX M MCTOPUU TMPOJAXK, HUCHOIB3ysd Azure
Machine Learning Studio. [lo nunguBuayansHbiM TaHHBIM ((Paiin ...) pasz-
paboTaTh ClIEHapHil PErpecCHOHHOTO aHaau3a ¢ MOMOIIbIO AJITOPUTMOB



Boosted Decision Tree Regression, Linear Regression, Decision Forest
Regression, Bayesian Linear Regression, Neural Network Regression,
MHTEPIPETUPYUTE MOIYYEHHBIE PE3YIBTATHI C MOMOIIBIO OTYETA I10 PET-
peccun. PazBepHuTEe MOJEIh B KadecTBe BEO-CIyKObl MAIIMHHOTO 00Y-
YECHUS Azure, IMPOBCAUTC IIPCACKA3aHNA TCHbI HCABUKMMOCTH 110 HOBBIM
JaHHBIM.

. Ilo uHIUBUAyaIbHBIM HaHHBIM ((aia ...) oOydyuTh U CpaBHHMBATH B

Knime Analytics Platform momenu OuHapHO# Ki1accu(UKalnuy, BKIOYAs
Decision Tree Learner, Logistic Regression Learner, Gradient Boosted
Trees Learner 1 Random Forest Learner. IlpoBectu kmaccudukaimo
JAHHBIX HOBBIX KJIMEHTOB HAa OCHOBE JIYUIII€ MOJEIIH.

. Ilo mHIUBHUAYaTBLHBIM JaHHBIM (daiir ...) B AzureMLStudio moctpouts u

oOyunTh MOAENIM OWHApPHOM  KiJacCH(pUKALMM, BKIO4Yas | WO-
ClassBoostedDecisionTree, Two-ClassDecisionForest, Two-
ClassLogisticRegression, DecisionNeuralNetwork. Passepaurte myunryro
MOJIEJIb B KaUeCTBE BEO-CITyObl MAIIMHHOTO OOy4eHHs] Azure, IpOBEIU-
T€C Knaccmbm(aumo JaHHBIX HOBBIX KIIMCHTOB.

. [lo wnauBUAYyanbHbIM naHHBIM (¢aia ...) oOy4yuTh M CpaBHHUBATh B

1

Knime Analytics Platform monenn OunapHO# Kiaccupukanuu ¢ mMoMo-
mpto anroputMoB H20, Bkmouas H20 Gradient Boosting Machine
Learner, H20 Random Forest Learner, H20 Generalized Linear Model
Learner. IIpoBecTtu kinaccuuKaiio HOBBIX KIMEHTOB HA OCHOBE JTyUlliei
MOJICIIH.

prwep IK3AMEHAYUOHHO2O0 ounema.

. YKaxxuTe OCHOBHBIC XapakTepuCTHKH (Mo MHeHuo Gartner), rpeaocTe-

pEeXEHUS U CWIIbHBIE CTOPOHBI IaThopmbl Ou3Hec ananutuku Power Bl

[To naAMBUAYaTEHOMY 3aaHUIO (KeHc 3):

2.

Haiitn accounaTtrBHBIE MMPAaBUIIA, PACCUUTATh UX XaPAKTEPUCTUKH (TIOA-
JIE€p’KKa, TOCTOBEPHOCTh, JIU(PT, JEBEPIK); BBIIBUTh Hauboyiee MOMy-
JSIpHBIE TOBAapHbIE HAOOpHI, cocTosuMe W3 Oojee yeM 1 mpeamera;
NPEAIOKUTh PEKIaMHBIE aKIIMU THUIA «KaXI0MYy Kynuiiemy A u B To-
Bap C B moaapok». IIpoananu3upoBath pe3yibTaThl pacueToB U 000cC-
HOBATh NOJIyYEHHBIE BBIBOBI

Pacmiuputh MOAENb JAaHHBIX C HKCIOJIb30BaHHWEM TaONMUIl KaJleHJaps,
co3nath B Power BI Desktop Beipakenusi KPI ¢ ncnonbp3oBannem BbI-
paxenuit ananu3a nanHeix (DAX), paspadorars otuet B Power BI, oto-
Opa3uTh Ha JamdopAe pe3yabTaThl MOMCKA aCCOLMATUBHBIX MIPaBUII (3a-
JaHue 2), pa3MEeCTUTh MPWIOKEHUE B KOPIMOPATUBHOM OOJAYHOM CEp-
Buce Power BI. BrisiBuTh nHCaiiThl, 0QOPMUTH UX B “3aKjagKax’, cO3-
JaTh UH(GOPMAIMOHHBIE TaHe I MOHUTOpUHTa B Power Bl



8. IlepeyeHb OCHOBHOI M JONOJHHUTEIbHON YUeOHOM JIUTEPaTypPhbl, He-
00X0AMMOM 1JIsl OCBOCHHUS IUCHUIIIMHBI:

(o]

Hopmam UBHO-npaeoeévle axkmal:

. TOCT P UCO/MDBK 12207-2010 «Hudopmarmonnas texHomorus. Cuc-

TEMHas W MporpamMHas uMHxeHepus. [Iporiecchl )KU3HEHHOTO IUKJIA MPO-
rpaMMHBIX cpeacts» 2010 r.

. TOCT P 54869-2011 «IIpoekTHblii MeHemKkMeHT. TpeOoBaHUs K yIpaBiie-

HUIO TpoekTamMmu», 2011 r.

ISO/IEC/IEEE 16326-2009—«Systems and Software Engineering»—L.ife
Cycle Processes—~Project Management 2009r.

I'OCT P 57193-2016 «CucremHas u nporpaMmmHas uHxeHepus. lIpoueccer
KU3HEHHOTO IIUKJIA CUCTEM»

Software Engineering Book of Knowledge (SWEBOK) v3, 2013r.
https://www.computer.org/web/swebok.

I'OCT P UCO/MBK 9126-93 «MubopmaliluoHHAsT TEXHOJIOTHA. OILICHKA
MPOTPAaMMHON MPOJIYKIIMU. XapPaKTEPUCTUKN KadeCTBa U PYKOBOJICTBA IO
UX IPUMEHEHUIO

. TOCT P UCO/M3BK 20000-1-2013 «udopmarmonnas texuonorus (UT).

VYmpasnenue ycnyramu. Yacts 1. TpeboBaHust kK cucteme ynpaBleHUs yC-
Jyramu
ITIL Information Technology Infrastructure Library»

. COBIT Control Objectives for Information and Related Technologies

OcHoBHas JuTeparypa:

1. ckyccTBeHHble HelipoHHble ceTH : yueOHuk / E. FO. Byteipckuii, H. A. XKy-
koBa, B. b. MenbHukoB [u nap.]| ; nmox pea. B. B. llexanoBckoro. — Mockaa :
KuoPyc, 2023. — 350 c. — URL.: https://book.ru/book/947113

JlonosHuTEILHAS JIUTEpaTypa:

2. Ky3un, A. B. Komnbetorepssie cetu : yuedHoe nocooue / A.B. Ky3un, [I.A.
Ky3un. — 4-e u3g., nepepad. u non. — Mocksa : DOPYM : UHOPA-M, 2024.
— 190 ¢. — (Cpennee nmpodeccuoHanbHoe 00pa3oBaHue). - TEKCT : 3JIEKTPOH-
uerit. - URL.: https://znanium.com/catalog/product/2096763

3. Uekmapes, 0. B. BeruncautenbHbIe CUCTEMBI, CETH M TEIICKOMMYHHUKAITUH :
yaebnoe nmocooue / FO. B. Uekmapes. - 3-e uza. - Mockga : JIMK Ilpecc, 2023. -

185

C. - Tekct : ANEKTPOHHBIMN. = URL:

https://znanium.com/catalog/product/2106239



https://www.computer.org/web/swebok
https://znanium.com/catalog/product/2106239

1. Ilepeuenn pecypcos HH(OPMALIMOHHO-
TeJIEKOMMYHMKAUMOHHON ceTu «MHTEepHET», HE0OXOAMMBIX

IJISE OCBOCHHUS TUCIHUIITITHHEI

1. https://www.intuit.ru/studies/courses/506/362/info - Crammaptuzanus u
cepTuduKaus MPOTrPaMMHOTO 00ECTICUCHUS

2. https://wwwe.intuit.ru/studies/courses/13877/1274/lecture/24023 - TexHo-
JIOTUY W CTAaHAAPTU3AIUS OTKPHITHIX CUCTEM

3. https://www.intuit.ru/studies/courses/3627/869/lecture/31755?page=2  —
OCHOBBI IOCTPOEHUS CUCTEMBI CTaHaapToB UT

4. DnexktpoHHas 6ubnnoTexka GuHaHCcOBOTO YHUBEpcHUTeTa (OB)

http://elib.fa.ru/

DnexkTpoHHO-0nbOaMoTeuHas cucrema BOOK.RU http://www.book.ru

DNeKTpOHHO-0MOIMOTEYHAs cUCTeMa « Y HUBEpCUTETCKasi OMOIuoTeKa

OHJIAMH» http://biblioclub.ru/

7. DnexkTpoHHO-OMOIMOTEYHAs cucTeMa Znanium http://www.znanium.com

8. DIIEKTPOHHO-OGUOIHOTe Has cucTeMa n3aatenbersa «FOPAUTY
https://www.urait.ru/

9. DneKkTpoHHO-OMONMMOTEYHAs CUCTEMA U3/IaTeIhCTBA «JIaHbY
https://e.lanbook.com/

10. [enoBas onnaitH-OnomoTeka Alpina Digital http://lib.alpinadigital.ru/

11. Hayunas snektpoHHas Oudauoreka eLibrary.ru http://elibrary.ru
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https://www.intuit.ru/studies/courses/13877/1274/lecture/24023
https://www.intuit.ru/studies/courses/3627/869/lecture/31755?page=2
http://elib.fa.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
https://www.urait.ru/
https://e.lanbook.com/
http://lib.alpinadigital.ru/
http://elibrary.ru/

10. MeToauveckue yKazaHus 1Js 00y4arOIIMXCs M0 OCBOCHHUIO
AUCHUTLTHHBI

Tabmuma 7
HaumenoBanue | I'ox yT- Anpec UnTepHeT-pecypca
METOANYECKUX BEPIK-
MaTtepuaJJgoB JCHUA
AJ5 00y4aro-
mUXCHA
Coopuuk  3ama- | 2018 https://portal.fa.ru/Files/Data/4c5681el-5aa6-4080-b23e-
uuii gt CPC 351a54e31¢91/Szd_Itbizanalyt bBi_19.pdf
KommnbroTepHbie 2018 https://portal.fa.ru/Files/Data/ba6b2ff1-3404-45d4-9945-
3aaHus 225f605aa5be/Pract_Itbizanalyt bBi_19.pdf
Macrep-kiacc 2018 https://portal.fa.ru/Files/Data/ef7a03bc-3d18-4fd0-91f8-
846ffa4a6506/Case_Ithizanalyt bBi_19.pdf
CuTyanMoHHbIC 2018 https://portal.fa.ru/Files/Data/5ch86498-e55e-4bac-af43-
3aJaHMsI 1d4599e213fb/Cases_Itbizanalyt bBi_19.pdf
Annotamust auc- | 2017 https://portal.fa.ru/Files/Data/7690afdf-b97b-4e72-
LUTUIAHBI ad02-
11ad85befaa3/an_infor tehnol bizn analitiki_ye ba.pdf

11.1lepeyeHb MHPOPMANUOHHBIX TEXHOJIOTHH, MCNOJb3yeMbIX MPH
OCYIIECCTBJICHUH Oﬁpa3OBaTeJIbHOFO npomecca mo JUMCHUILIMHE,
BKJIIOYAs NepeYeHb He00X0AMMOr0 MPOrpaMMHOI0 o0ecneYeHus
U UH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM
11.1. Komnaexm nuyeH3uoHH020 RPOZPAMMHOZ20 00eCneyeHus:
1. KommbrorepHbie porpamMmbl obmero HazHaueHuss Windows, Microsoft Of-
fice
2. Antuupyc ESETEndpointSecurity
11.2. Cospemennsvie npogheccuonanvnovle 6a3vl OAHHBIX U UHGOPMAUUOHHbBIE
CNpPagouHble CUCHIEMBL:

TabOmura 8
Nort/m Ha3Banue pekoMeHayeMbIX TEXHUYECKUX U KoM- | HauMmeHoBaHue
IBIOTEPHBIX CPEACTB O0YUCHHUSI pa3JIeJIoB U TEM
1 [TpaBoBas 6a3a nanubix «Koucynsrantllmocy Bce Temnl
2 CnpaBouHo-TipaBoBasi cucreMa «I['apanT» Bce tembl
3 www.skrin.ru — Cucrema KOMILIEKCHOTO pac- Bce Tembr
KkpbITHs nHGopmarmu « CKPH».
4 www.iteam.ru/publications/strategy/ - ITeam- Bce Tembl
TexHOI0rnM KOPpHopaTUBHOTO YIIPABJICHHUS.
3) Nudopmarmonnas cucrema CITAPK. Bce tembl
6 Nudopmarmonnas cucrtema Bloomberg. Bce tembl
7 HNudopmanmonnas cucrema Thomson Reuters Bce tembl



https://portal.fa.ru/Files/Data/4c5681e1-5aa6-4080-b23e-351a54e31c91/Szd_Itbizanalyt_bBi_19.pdf
https://portal.fa.ru/Files/Data/4c5681e1-5aa6-4080-b23e-351a54e31c91/Szd_Itbizanalyt_bBi_19.pdf
https://portal.fa.ru/Files/Data/ba6b2ff1-3404-45d4-9945-225f605aa5be/Pract_Itbizanalyt_bBi_19.pdf
https://portal.fa.ru/Files/Data/ba6b2ff1-3404-45d4-9945-225f605aa5be/Pract_Itbizanalyt_bBi_19.pdf
https://portal.fa.ru/Files/Data/ef7a03bc-3d18-4fd0-91f8-846ffa4a6506/Case_Itbizanalyt_bBi_19.pdf
https://portal.fa.ru/Files/Data/ef7a03bc-3d18-4fd0-91f8-846ffa4a6506/Case_Itbizanalyt_bBi_19.pdf
https://portal.fa.ru/Files/Data/5cb86498-e55e-4bac-af43-1d4599e213fb/Cases_Itbizanalyt_bBi_19.pdf
https://portal.fa.ru/Files/Data/5cb86498-e55e-4bac-af43-1d4599e213fb/Cases_Itbizanalyt_bBi_19.pdf

11.3. Cepmughuyuposannvie npozpammuvlie u annapamuvle cpeocmea 3a-
wumsvl UHGopmayuu: He NPEeTyCMOTPEHBI.

12. Onucanne MaTepuaJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAMMOI I OcylIe-
CTBJICHUsI 00pa30BaTeIbHOIO Mpouecca Mo AUCHUIINHE.

[Tomemienust 1uisi IpOBEACHUSI JIEKIIMM, CEMUHAPCKUX 3aHSATUH, TPYNIOBBIX U
WH/IMBUIyaJIbHBIX KOHCYJIbTAlUM{, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUYHOH aT-
TECTAllUH, a TAKXKE MOMEIIEHUS U1 CAMOCTOSITEIbHON pabOTHI.



