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1. MECTO JUCHUILIAHBI B CTPYKTYPE OGPA3OBATEJBHOM ITPOT'PAMMBI

1.1. TpeGoBanus K NpeaBapuTeIbHOI MOAr0TOBKE o0yyarommxcs,
NpeAlIecTBYIOIIME U COMYTCTBYIOIIME JHCHHILIMHBI, HA KOTOPBIX OCHOBBIBAETCSI H3y4YeHHe
JAHHOM:

JUCLUIUIMHBI IPOrpaMMBbl OakanaBpuaTa: MoaennpoBaHiue S3KOHOMUKH, AHAIN3 JaHHbBIX
Ha Python, Web-nporpamMupoBanue, CucreMbl HCKYCCTBEHHOTO MHTEILJICKTA.

1.2, IucumniadHbl, KypcoBble padoThl U MPAKTHKHU, IVIsI KOTOPBIX OCBOEHHE TAHHOMI
AUCHUIIMHBI He00X0IUMO KAK MpeAlIecTBYIollee:

Hcnonp3yeTcs npy HaMCAaHUU BBITYCKHOW KBaJTM(UKAIIMOHHON PabOTHI.

2. OIMCAHHUE JUCHUIIJIMHBI

2.1. O0mas xapaKTepucTUKA

HaumeHnoBaHue moka3aTens 3HaueHHE MOKa3aTes

38.03.05 - busnec-uadopmaTnka
(ITpodunb: AHanuTHKA U yIpaBlIeHUE

HasBanue oO6pazoBaTenbHON IpOrpaMMBbl

JTAHHBIMH)
[[Indp 1 Ha3BaHHUE B COOTBETCTBUH C b1.B./IB.12.2 NHTennexTyalbHbIA aHAIU3
y4€OHBIM TIJIAHOM JTAHHBIX

BapuatuBHas yacth (popmupyemas
y4acTHUKaMH 00pa30BaTeIIbHBIX
OTHOIIICHHI): JTUCIUILTUHBI 110 BBIOOPY

YacTte 00pa3oBaTenbHOM MPOrpaMMbl

KonngecTBO 3aUeTHBIX €AUHUIL / BCETO YaCOB 3/108

2.2. Pacnipeesienue 4acoB 1o (popMaM U NnepuoaaM o0y4eHus

O0111ee KOJIMYECTBO YaCOB
o
E CaMOCTOS-
dopma g1 8 6 - o
> 2 nekuu- | mabopa- | MpakTH- | TeIbHOU opma
o0y4deHus < = BCETO
o OHHBIX | TOPHBIX | YECKUX | PabOTHI + KOHTPOJIS
KOHTPOJIb
Ounas 4 8 34 34 0 40 108 JK3aMEH
OuHo-3204Has 4 8 6 6 0 96 108 JK3aMeH

3. HEJHW JTACHUATIIINHBI

]_IGJ'IBIO JUCHHUIIIINHBI SABIACTCSA O6Hap}I)K€HI/I€ HCABHBIX 3aKOHOMCPHOCTH U CKPBITBIX
3HAaHUM B Ha60an JAaHHBIX W3 Pa3JIMYHBIX MPHUKIIAIHBIX oOJlacTel Ha OCHOBE HCITOJIb30BaHUS
CIICHHUAJIBHBIX aJITOPUTMOB U CPCIACTB UCKYCCTBCHHOT'O MHTCIIJICKTA.

4. KOMIIETEHLHUH OBYYAIOILIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHS KOMIIOHEHTA OBPA30BATEJIBbHOM NPOI'PAMMBI, X

NHINKATOPBI U IINTAHUPYEMBIE PE3YJIBTATBI ObYYEHUSA

4.1. KomnereHuumn

Tun 3a0au npogheccuonanbHoll OesmenrbHOCmU: AHATUMUYeCcKUll
[TIK-1. CrnocoOHOCTh aHANM3HPOBATh IKOHOMHUYECKHE CHCTEMBI CpPEIHEro, KPYITHOTO
MacmTaba W CIOXKHOCTH IS IeJIe KOHIIENTYaJbHOTO, ()YHKIIMOHAIBHOTO W JIOTHYECKOTO
MPOEKTUPOBAHUS U MOJICTHPOBAHHUS.




Tun 3a0ay npogheccuonanbHoU 0eamenbHOCmU. OP2AHUAYUOHHO-YNPABTIEHYECKULL
[IK-7. YMeHue ucronp30BaTh MHCTPYMEHTAJIBHBIE CPEACTBA Ul 00pabOTKH, aHAIU3a U
OLIEHKU IapaMeTpoB IPOEKTa, pa3padaTbiBaTb HOBbIE MHCTPYMEHTOB M METOJbl YNpaBJICHUS

npoektamu B obimactu UT

4.2. UHauKaTopbl KOMIIETeHI U

Komnereniuu Nupukaropel PesynbTarel 00yueHus
INK-1. CocobnocTh ITIK-1.1 Cnocoben | TIK-1.1.1 3raem uHTENIEKTYaIbHBIE CPEICTBA
aHAJIU3UPOBATh IIPOBOAUTH 000011eHs ”HGOPMALUK A0 YPOBHS 3HAHUIL; METOMBI
9KOHOMHYCCKHC oOcienoBaHue UHTEIICKTYaJIbHOI'O aHaJIu3a JaHHbIX; METOAbI
CHCTEMBI CPEJTHETO, OpraHu3aIuy, BBISIBIICHHS M UCTIONB30BAHMS (POPMATT30BaHHBIX
KpYyIHOro Macmraba BBIABJISATH 3aKOHOMEPHOCTEN; MHOTOMEPHYIO MOJEIb JaHHBIX;
Y CIOKHOCTH JIJIst uH(pOpPMALMOHHBIE | 3amaun data mining; cranmaptel data mining; stamsl
resei nOTpeOHOCTH nporiecca data mining.
KOHICITYAJIPHOTO, nonb30BaTENeH, [1K-1.1.2 ¥meem oCylmIeCTBISTH TEOPETUUECKOE
byHKUKOHATEHOTO 1 opmuposars 000011IeHHE HAYYHBIX JAHHBIX, PE3YIbTATOB
JIOTHHCCKOTO TpeboBanus K _ | oxcrepuMenTOB 1 HaOMOACHNIT B 0OIACTH IPHMCHEHHS
HPOCKTUPOBAHMS U MHOPMAIMOHHON | e iekTyalbHBIX CPEACTB 06OOLIEHNS HHPOPMALIN
MOZCJTHPOBAHHA. CHCTCMC 10 YPOBHSI 3HAHUI, METO/IOB HHTEJIEKTYAILHOIO
aHaJIM3a TAaHHBIX, METOIOB BBISBICHUS U
UCIIOJIb30BaHUs (POPMATTM30BaHHBIX 3aKOHOMEPHOCTEHH,
MHOTOMEPHOM MOJIEIIH JaHHBIX, 3a7a4 data mining,
crangapToB data mining, mporeccos data mining.
I1K-1.1.3 Bradeem meTogaMu TEOPETHUECKOTO
00001IIeHNSI HAYYHBIX TaHHBIX, PE3yTbTaTOB
9KCTIEPUMEHTOB U HAOJIOICHUH B 00JIACTH IPUMEHEHHUSI
MHTEJUIEKTYANbHBIX CPEJCTB 0000IIeHNSI HHPOPMALIUH
JI0 YPOBHS 3HaHHI, METO/IOB MHTEIUIEKTYaJILHOTO
aHaJIM3a JIAHHBIX, METOJIOB BBISBJICHUS U
UCIIOJIb30BaHUs (POPMATTM30BAHHBIX 3aKOHOMEPHOCTEH,
MHOTOMEpHOW MOJIENH JaHHKIX, 337a4 data mining,
crangapToB data mining, mporeccos data mining
[TK-7. YMenue [IK-7.1 Cnocoben | [1K-7.1.1 3naem MeTObI M HHCTPYMEHTAIILHBIE
UCIIOJIB30BaATH BI)I6I/IpaTI) METOAbI cpeacTBa il MAaIKHHOTO 06yqu1/I${ 1 aHaJIn3a
WHCTPYMEHTAIIbHBIE aHaJin3a 0OJIBIINX JaHHBIX - IPEAMETHYIO 00J1acTh aHaIn3a
CpescTBa JIs OOJBIIKX IaHHBIX M | GOJIBIIMX JaHHBIX - TEOPETUUECKUE U IPUKIIAHBIE
06paGoTKH, MPUMEHSTD UX B OCHOBBI aHAJIN3a JTAHHBIX
aHAIN3a U OLEHKH COOTBETCTBHH C [1K-7.1.2 ¥ meem ucnionp30BaTh HHCTPYMEHTAIbHBIE
MTapaMeTPOB , 32321131;’[;’[ CpeICTBA MAIIMHHOTO O0YYEeHHs U aHaH3a OOJIBIIHNX
HPOEKTA, peanp JIAHHBIX - IPOBOJIMThH CPABHUTENLHBIN AHATU3 METO/IOB
Y MHCTPYMEHTAJIBHBIX CPEJICTB aHAJIN3a OOJIBIINX
pa3zpabaThiBaTh
JTAHHBIX.
HOBBIC I1K-7.1.3 Braoeem nporpaMMHBIMHU CPEIICTBAMU IS
WHCTPYMEHTOB U
pa3pabOTKH aIrOPUTMOB MAIIMHHOTO O0Y4EHHS,
MCTOABI QITOPUTMAMH TIOCTPOCHUS UCKYCCTBEHHBIX HEHPOHHBIX
YIpaBJICHUS ceTeii.
MPOEKTaMU B
obnactu UT

5. MIPOI'PAMMA JUCHUIIJINHBI

Tembl

Kparkoe cogep:kanue TemMmbl

ConepxarejabHblii MoayJb 1 UHTeJIEKTYaIbHBIH aHAJIHU3 TaAHHBIX.




Tembl

Kparkoe conep:kanue TeMbl

Tema 1. Benenue B
WHTEJUICKTYAJIbHBIA  aHAJIU3
JAHHBIX

1.1. OcHoBHbIe nOHATUSA. OTIMYNE «IAHHBIX» OT «3HAHUII».
1.2. Ananu3 naHHbBIX. AHAIU3 3HAHUH.

1.3. Knaccuueckoe NOHATHE 3aKOHOMEPHOCTb.

1.4. Teopus wu3mepeHuil. Tumsl U3MEPUTEIBHBIX  LIKaJ.
CpaBHuTeNbHAS MTHPOPMATUBHOCTH ILIKAJ.

1.5. ba3oBbI¢ TUIIOTE3E], JISKAIIUEC B OCHOBE METOAOB aHAIN3a
JAHHBIX. ['MoTe3a KOMIAKTHOCTH.

1.6. OTtHomenue TonepanTHOCTH. ['Mmore3a L-KOMIaKTHOCTH.

Tema 2. Kimaccudukarus
WHTEIJICKTYyaTbHBIX CPEICTB
000011IeHN A

uHpoOpMaUM 70  YPOBHSA
3HaAHUHI

2.1. OcHOBHBIC HAmNpaBJICHUS HCCIACAOBAaHUN B  001acTH
MCKYCCTBEHHOT'O MHTEJUICKTA.

2.2. llpuHsiTHE pEIICHW, OCHOBAaHHOE HA IOWUCKE B JIAHHBIX
CKPBITBIX 3aKOHOMEPHOCTEH (MHBapHAHTOB B MH(POPMALIUH).
2.3. CTtaquy MHTEUIEKTYaJIbHOT'O aHAJIN3a JIaHHbIX.

2.4. Paznenenue  METOJIOB  MHTEJUICKTYaJIbHOTO  aHajm3a
JAHHBIX 110 MCIOIH30BAHUIO MCXOJHBIX 00YYaIOIUX TAHHBIX

Tema 3. Metonasl
UHTEJUICKTYaJ bHOTO aHaJIn3a
JTAHHBIX

3.1. OcHOBHBIC METO/Bl MHTEIUICKTYaJIbHOTO aHAJIN3a JaHHBIX.
Busyanu3zanus qaHHbIX.

3.2. MeToabl pacCcyKIeHHS 110 aHAIOTHH.

3.3. JlepeBbs pelnieHuH.

3.4. IHIyKTHUBHBIC BBIBOIBI.

3.5. Jlormueckas perpeccusi.

3.6. Heyerkue sorndeckue BoIBOJIBI.

3.7. AITrOopuTMBI onpeeneHus accouuanui u
IIOCJIEI0BATEIbHOCTEM.

3.8. Ananu3 ¢ nu3bupaTeabHbIM JICHCTBHEM.

3.9. HeliponHsie cetw.

3.10. 'eneTnyeckue anropuTMBI.

3.11. DBOIIOIMOHHOE MPOTPAMMHIPOBAHUE

Tema 4. BeisiBnenue 151
HCIIOJI30BaHUE
(bopManTu30BaHHbBIX
3aKOHOMEPHOCTEN

4.1. Kommiekcanyst METO/OB HHTEJUIEKTYyaJbHOIO aHalu3a
naHHbIX. 4.2. N-MepHBIii KilacTepu3arop.

4.3. T'ubpun metoma «OIMKalIIUX COCEAeH» U TeHETUYECKUX
AJITOPUTMOB.

4.4. «]lepeBbs pemieHnii», kmaccuukanys Ha KaTeropuu.
4.5.Tubpun Merona TpYNIOBOTO ydeTra apryMeHTOB U
HEUPOHHBIX CETEH.

4.6. TpaH3aKIIMOHHBIN KJIaCTEpPU3aTOp c reHepanuein
HaNpaBJIEHHBIX ACCOLIMATUBHBIX MPABUIL.

4.7. Knaccuduxarus pasmbIThIX MHOXecTB. Kilaccudukanus
paznuuuii  ByX TaOmMI, KaK pPa3MBITBIX ~ MHOJKECTB.
4.8. MHoromapaMmeTpuieckas JUHEHHas  perpeccus c
aBTOMAaTHUYECKUM BBIOOPOM HE3aBUCHUMBIX IT€PEMEHHBIX.

4.9. N-MepHbIit aHaIH3 pacrpeieeHnH.

4.10. DBOIOIIMOHHOE TPOTPAMMHUPOBAHHE

Tema 5. OLAP-cucremMsl

5.1. MmuoromepHas MOJieNb TaHHBIX.

5.2. Ocnosusble 31eMeHTEI OLAP.

5.3. IlpencraBneHue naHHBIX B BHJE THIIEpKyOa. Omnepamnmn
HaJ TUTIEPKYOOM.

5.4. Onmnpenenenne OLAP-cucrem. JIBeHaamath mpaBuil
Konna nns OLAP. HonmonuurtensHbeie npaBuna Kopma. Tect
FASMI.

5.5. Apxurektypa OLAP-cuctem: MOLAP, ROLAP,




Tembl

Kparkoe conep:kanue TeMbl

HOLAP.

Tema 6. 3agaun Data Mining

6.1. IlpaBuna  knaccudukaumu.  JlepeBpsi  perieHuil.
Koncrpyuposanue aepesa pemennii. Kpurepuii pacierieHusl.
6.2. Anroputwmser: OaiiecoBckuii, CART, C4.5. Anroputrmsl
KJacCU(pUKALUU: METOJ «OMmKailero cocefa», METOJ
NOCTPOCHHUS MAaTeMaTHYeCKUX (YHKUIUH, METOA OIMOPHBIX
BekTOpoB (SVM). IlocTaHoBKa 3a1a4n.

MeTobl IPOrHO3UPOBAHMS BPDEMEHHBIX PS/IOB.

6.3. Meroabl MOMCKAa aCCOLMATUBHBIX MpaBUi. AJTOPUTM
Apriori ¥ ero pa3HOBUIAHOCTH.

6.4. IlonaTtue KJacTepHOro aHanu3a. XapaKTePUCTHKHU
KJIacTepoB. MeTo/bl KIAaCTEPHOTO aHaJIn3a: HepapXHyecKue M
Heuepapxuueckue. Mepapxudyeckue METOAbI KilacTepu3aluu.
6.5. ATrTIOMEepaTHBHBIE W JUBU3UMHBIE  METOPBI.
Hennporpammbl. Metpuku mofo0usi o0wekToB. IIpoBepka
KadecTBa Kiactepusanuu. JloCTOMHCTBA W HEIOCTaTKH
HePaAPXUUECKUX alTOPUTMOB.

6.6. Amroput™m k-cpemnux. JlOCTOMHCTBA ¥ HEIOCTaTKU
anroputMma. [IpoBepka kauecTBa KlacTepU3aIIUHU.

6.7 Dranbl kinactepHoro aHamusza. CIOXKHOCTH W TPOOIEMBI
KinacTepHoro  ananusa. CpaBHEHHE  HMEpapXUYEeCKHX U
HEHEepapXHUUECKUX METOI0B KIACTEPU3ALINH.

6.8. DTanbl BU3yalbHOTO aHAJIM3a JAHHBIX. XapaKTEPUCTUKH

CpEICTB BHU3YyaJu3aluu JTaHHBIX. Twumel METOJIOB
BU3yaJIU3alUU.

6.9. Bmyaimzanus Data Mining wmogeneii. Meroasl
BU3YyaJU3alH. [TapannensHbie KOOPAMHATHI. «JIuna
UepnoBa». PekoMeHmanmuu 1O HCHOJb30BAHUIO CPENCTB
BU3YyaJU3alH. KauectBo BU3YyaJU3alH. OcHOBHBIC

TEHJICHIIUU B 00JIACTU BU3YaJIM3aIUU.

Tema 7. Crangaptel Data
Mining

7.1.  AcnexTtsl cTanaapTu3anuu Data Mining.
7.2. Crannaptsl yHU(UKAUN HHTEP(HEHCOB.
7.3. Cranpapt CWM. Crangapt CRISP.

7.4. Metononoruss CRISP-DM.

7.5. SEMMA MmeTtonomorusl.

7.6. Craamapt PMML.

Tema 8. Ilpomecc Data
Mining

8.1. Oransl npouecca Data Mining.

8.2. Ananmu3 npeaMeTHON 00JIacTH.

8.3. [TocranoBka 3ajaun. [loaroroBka JaHHBIX.

8.4. «I'pszHbie» nmaHHBIe. OYHCTKA JAHHBIX. ODTalbl OYUCTKU
JTAHHBIX.

8.5. MoxenupoBanue.

8.6. Opranmzannonnsie ¢gaxtopsl Data Mining. Yenoeueckue
daxropsl. Poau B Data Mining

6. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

6.1. ®opma o0yueHusi — ouHasi, Kypc — 4, cemecTp — 8

Hanmenopanus COACPIKATCIIbHBIX Mo,uyneﬁ KoanuectBo yacoB

U TEM

Jleku. | JIaGop. | Mpaxr. | CPC+K | Beero

Coaep:karesabHblii MoayJab 1 UHTe/UIeKTYaJIbHBIH aHAJIM3 TAHHBIX.




Tema 1. Benenune B HHTEIJIEKTyaJIbHBIA aHAIU3

5 4 0 5 14

JTAaHHBIX
Tema 2. Knmaccudukarus
WHTEJUICKTYaJIbHBIX CPEJICTB 0000IICHUS 5 4 0 5 14
nH(pOpMaIUU 10 YPOBHSI 3HAHUI
Tema 3. MeToabl HMHTEIJIEKTYaJIbHOTO aHalK3a
JaHHBIX 5 4 0 5 14
Tema 4. BrisgBiieHUE M UCIIOJIb30BaHUE

N 5 4 0 5 14
(dhopManr30BaHHBIX 3aKOHOMEPHOCTEHN
Tema 5. OLAP-cuctemMnl 4 5 0 4 13
Tema 6. 3agaun Data Mining 4 5 0 4 13
Tema 7. Crannaptel Data Mining 4 5 0 4 13
Tewma 8. [Iporecc Data Mining 4 5 0 4 13
HToro no cogepkareJjbHOMY MOAYJIIO 1 34 34 0 40 108
Bcero mo komnonenty OIIOIT 34 34 0 40 108

6.2. ®opma 00y4eHUsI — 0YHO-3209HAs, KypcC — 4, cemecTp — 8

HanmeHnoBaHus COACPIKATCIbHBIX MOI[y.]'ICﬁ
n TeM

KommuectBo yacos

Jleku. | JIaGop. | Mpaxr. | CPC+K | Beero

ConepxarejbHblii MOaYJb 1 UHTeIEKTYaIbHBI aHAJIH3 TaHHBIX.

Tema 1. Benenue B HMHTEJIGKTYyaJIbHBIN aHaIHU3

1 1 0 12 14

JTAHHBIX
Tema 2. Kmaccudukarus
MHTEJUIEKTYaJIbHBIX CPEJCTB 0000IIeHNUs 1 1 0 12 14
uH(OpPMALIUU 10 YPOBHsI 3HAHUH
Tema 3. MeToabl HWHTEJUIEKTYyaJIbHOTO aHalu3a
JaHHBIX 1 1 0 12 14
Tema 4. BrisiBlieHHE U HCTIONb30BaHKE

N 1 1 0 12 14
(dbopMaTn30BaHHbIX 3aKOHOMEPHOCTEH
Tema 5. OLAP-cuctemsl 0,5 0,5 0 12 13
Tema 6. 3agaun Data Mining 0,5 0,5 0 12 13
Tema 7. Crannaptel Data Mining 0,5 0,5 0 12 13
Tema 8. TIpouecc Data Mining 0,5 0,5 0 12 13
HToro no cogepkareJbHOMY MOAYJIIO 1 6 6 0 96 108
Bcero mo komnonenty OITIOIT 6 6 0 96 108

7. OHEHOYHBIE MATEPUAJIbI (CPEJACTBA) JJIsl TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXYTOYHOMN ATTECTAIIUA

7.1. KoHTpo/ibHbIE BONPOCHI

COJIEPXKATEJIBHBIN MOJIYJIb 1. MHTEJIJIEKTY AJIbHBI AHAJIN3 JAHHBIX
[Tonsitue MuremnekryanbHoro ananusa aanHbix (Data Mining). Data Mining kak yacTh

PBIHKA UHTCIJICKTYAJIbHBIX TCXHOJIOT 5071

I/IHTGJ’IJ’IGKTY&]’IBHBIIZ aHaJIn3 JaHHBIX. OTimuns oT APYyrux BUJ0B aHaJIu3a JaHHBIX

OcHoBHBIC 3ala41 UHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHBIX.
CTa}II/II/I HHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHbBIX.
Turnsl Ha60p0B JaHHBIX. q)OpMaTLI XpaHCHUS JaHHBIX. MCTaIlaHHBIe.
Oco0EeHHOCTH HCIIOIL30BaHUS JaHHBIX TIIPpH HWHTCIUICKTYaJIbHOM aHaJIM3€ JaHHBIX.

Jlannble, MHPOpMALIUS U 3HAHUS.




Knaccudukanms 3agau Data Mining. Chepsl npumenenns Data Mining.

ITponiecc Data Mining

3a/iau MHTEJUIEKTYAIbHOTO aHalIu3a JaHHbIX. Kitaccudukanus u kiactepusanus

3aiaui MHTEJUIEKTYaIbHOI'O aHaJIM3a JaHHBIX. [[porHo3upoBanue u BU3yanu3anus

MeTo 161 TPOTHO3UPOBAHUS U KiIacCU(DUKALIMN: IEPEBbsI pEIICHUN

MeTobl TPOrHO3UPOBAHUS U KJIaCCU(UKAIUI: METO]T OITIOPHBIX BEKTOPOB

JIuueitnas perpeccust

[TomaroBas nuHeHas perpeccus

[TpuHnMnIBl GUIBTPAIIMN UCXOJHBIX JAHHBIX

Mertoabl BU3yanu3alii MHOTOMEPHBIX JaHHBIX

[ToHsiTHE TMHEHHON pa3AeIMMOCTH JaHHbBIX

MeTobl CTaTHCTUYECKOTO OLCHUBAHUS M CPABHEHUST BBIOOPOK.

Henapamerpuueckue MeTo 1l MPOBEPKH OAHOPOJHOCTH BHIOOPOK.

JlucniepCUOHHBIN aHAJIN3.

MeTtop1 00pabOTKU PAHTOBBIX TaHHBIX.

MeTop1 MHOTOMEPHOH KITaCCHU(HUKAIHS JaHHBIX.

MeTob1 IPOBEIEHUS IKCIIEPTHBIX UCCIICIOBAHUIA U aHAJIN3 TAHHBIX OLIEHOK SKCIIEPTOB.

Kommno3zumuu anropurmoB. Paznoxkenue omubku Ha CMeIIeHne 1 pa3opoc

CrnyyaiiHblii 1ec, ero 0COOEHHOCTH.

MeTtopl orcKa BEIOPOCOB B JIaHHBIX. METObl BOCCTAHOBJIEHUSI NPOIYCKOB B JAHHBIX.
PaGoTa ¢ HecOamaHCUPOBAaHHBIMH BBIOOPKAMHU.

3ajaya aHanu3a NoTpeduTenbckoil kop3uHbl. [lomnepkka m gocroBepHOCTb. YacTele,
3aMKHYTBIE 1 MaKCUMaJIbHbIE YaCThle MHOXKECTBA. AJNITOPUTM ATPUOPH.

3amaua kinacrepuzanuu. Anroput™m K-Means. O1ieHKH KauecTBa KJIaCTePU3ALINH.

7.2. Tembl pedepara
Pedepar e npeaycMoTpeH.
7.3. Tembl nMCbMEHHBIX Pa0OT (THMBI 32]124)

B pamkax MUCIUTUTHHBI TPOBOJUTHCS TECTHPOBAHHE IO TCOPSTHUYSCKUM BOMPOCAM II0
BapHaHTaM
Tect Nen
1. Kakune Hayku Bxio4yensl B Data Mining?
a. cmamucmuxa, 6azvl OGHHBIX, UCKYCCMEEHHbIU UHMENNeKM,
b. nuadopmaruka, 6a3bl TaHHBIX, CTATUCTHKA;
C. HICKYCCTBEHHBIM MHTEIUIEKT, 0a3bl JAHHBIX, Oa3bl SHAHMIA,
d. unpopmaruka, 6a3bl JaHHBIX, XPAaHUIMIIA JaHHbIX.
2. Kakum o0pa3om Texnosorust Data Mining ucnoJib3yercsi B MHTepHeT?
a. ISl CO3/IaHusl CaiiTOB;
b. ons opeanusayuu nouckoswix cucmem,
C. UIsl OTOOpaskeHus wWeb-CTpaHHII.
3. Kakue 3anauu pemarorcs B CIIIIP?
a. BBOJI JAHHBIX, NTPe00pa3oBaHNe JAHHBIX, BHIBOJI JAHHBIX;
b. BBOJI JTaHHBIX, MOIU(UKAIIHS JAHHBIX, ITepe/ada TaHHBIX;
C. 8600 OAHHBIX, XpaAHEHUe OAHHbIX, AHANU3 OAHHBIX.
4. Kakoii kj1acc 3a/1a4 aHAJIM3a 0TBEYaeT 32 BbINOJHEHHE 3alIPOCOB?
a. UHGOpPMaYUOHHO-NOUCKOBbILLL
b. onepaTuBHO-aHATUTHYECKU;
C. MHTEJUICKTYaJIbHBIH.
5. Kakoii kj1ace 3a1a4 aHaJiM3a oTBevaeT 32 000011eHHe JAHHBIX?
a. "HPOPMAIIMOHHO-TTIOMCKOBBIN;



b. onepamusno-ananumuveckuii;

C. UHTEJUIEKTYaJIbHBIN.

6. Kakoii ky1acc 3a/1a4 aHaJIM3a 0TBeYaeT 32 MOCTPOeHUue Mojaesiei?
a. nH(OPMAIIMOHHO-TIOMCKOBBI;

b. onepaTuBHO-aHATTUTUYECKHIA;

C. UHMELIeKMYAIbHbILIL.

7. Kakoii kj1acc 3a/1a4 aHAJIM3a 0TBEYaeT 32 MOUCK 3aKOHOMEPHOCTE B TaHHbBIX?
a. uHpopMayUuoHHO-NOUCKOBDILL

b. onepaTuBHO-aHATTUTUYECKHIA;

C. MHTEJUIEKTYaJIbHBIMN.

8. Kakas noacucrema CIIIIP orBedyaer 32 BBOA JAHHBIX?

a. OLTP;

b. XpaHuUIHIIE JAaHHBIX;

c. SQL;

d. OLAP;

e. Data Mining.

9. Kakas noacucrema CIIIIP oTrBeuaer 3a XxpaHeHue JaHHbIX?
a. OLTP;

b. xpanuruwe oannvix;

c. SQL;

d. OLAP;

e. Data Mining.

10. Kakas noacucrema CIIIIP orBeuyaeTt 3a MH(POPMANMOHHO-TIOUCKOBBIH aHAJIN3
naunbix? (0,5 0)

a. OLTP;

b. XpaHUIUIIIE JTAHHBIX;

c. SQL,;

d. OLAP;

e. Data Mining.

11. Kakas noacucrema CIIIIP orBeyaeT 3a onepaTuBHbINA aHAJIN3 JAHHBIX?
a. OLTP;

b. XpaHuIHIIIE TaHHBIX;

c. SQL;

d. OLAP;

e. Data Mining.

12. Kakas noacucrema CIITIP orBeyaer 3a UHTeIeKTyaJIbHBIH aHAJHU3 JAHHBIX U
MalIuHHOE 00yueHue?

a. OLTP;

b. XpaHUTIHUIIIE JAHHBIX;

c. SQL;

d. OLAP;

e. Data Mining.

13. Kak peanu3syercsl moacucreMa BBOJa JaHHbIX?

a. ¢ moMoIIkio TexHosnornu Data Mining;

b. ¢ momortIpio 6a3bl JAHHBIX;

c. ¢ nomowvro CYE/];

d. ¢ TOMOIIBIO XPaHUIIUIIA JTAHHBIX;

€. C TIOMOIIIBI0 BUTPUHBI JaHHBIX.

14. Kakue nanHble MOTYT XPAHUTbCS B CHCTEMe aHAIH3A?

a. IeTaTu3UPOBAHHBIC;

b. o6o6wennvie,

C. IETaTM3UPOBAHHBIC U 000OIIICHHBIC.



15. MoryT Jin B cucTeMe aHAJIM3a XPAaHUTHLCA JaHHbIe B pa3HbIX (popmaTax?
a. MOT'YT;

b. ne mozym;

C. MOT'YT TOJIbKO JIaHHBIC B TEKCTOBBIX (hopMaTax.

16. Kakue 1aHHbIe MOTYT XPaHUTBLCHA B CUCTeMe aHau3a?

a. HOpMaJIM30BaHHbIE;

b. uzbvimounvie (Oenopmanuzosanmwie);

C. YaCTUYHO HOPMAJIM30BAHHBIE.

Kparkue meronuueckue ykazaHus

IIpy 1OAroTOBKE K TECTHUPOBAHUIO CTYAECHTY LEIECOO0pa3HO IOBTOPUTH pPa3eibl
IIPOWICHHON JUCLUUILIMHBL, IIOCTPOUTH JIOTMYECKUE CBA3KM TEOPETUYECKOrO Marepuasia
JUCLHUIIIMHBI ¢ IPAKTUYECKUMU CUTYaLUsIMU, KOTOPBIE peLlaad Ha IPAKTUYCCKUX 3aHATUAX U B
XO0JIe BBINOJIHEHHUSI CAMOCTOATEIbHOW paboThl. PekoMeHayeTcss npH IMOATOTOBKE K TECTY
UCIIOJIb30BaTh CHMCOK OCHOBHOM JINTEPATypbl, NIPOPHIbHBIEC KYpPHAJIbl 10 TEOPUHU U MPAKTHKE
ynpasieHus: MapkeTuHroMm. Kpurepuun oneHku

OmeHka bansl Onucanue

5 5 BBICTaBJISIETCS CTYICHTY, €CIM CTYJICHT He JOITyCTHJ OMIMOOK B OTBETaX Ha BOIPOCHI
TecTa (Ha BCe BOMPOCHI IaHbl IPAaBIJIbHBIE OTBETHI)

4 4 BBICTABISIETCSI CTYEHTY, €CJIM CTYICHT AOIyCTWII He Oosnee | OmMOKM B OTBETax Ha
BOIIPOCHI TECTA

3 3 BBICTABISIETCSI CTYEHTY, €CIIM CTYICHT AOIycTWI He Oojee 3 ommOOK B OTBETaX Ha
BOIIPOCHI TECTA

2 2 BBICTaBISIETCSI CTYACHTY, €CJIU CTYJECHT JIOMYCTHI 3 1 OoJiee HEeNPaBUIbHBIX OTBETOB Ha
BOIIPOCHI TECTA

1 1 BBICTABISIETCSI CTYACHTY, €CJI CTYJCHT JIOMYCTHI 3 1 OoJiee HEeNPaBUIbHBIX OTBETOB Ha
BOIIPOCHI TECTa

7.4. Obpa3sen coaep:kaHHUA IK3aMEeHALIMOHHOI0 OMJieTa

JloHenKuii rocy1apCTBEHHBIN YHUBEPCUTET
VY4eTHO-(pUHAHCOBBIN (aKyabTET
Kadenpa ouznec-undopmatiku

[Tporpamma Beiciiero oopasoBanusi  IIporpamma maructparypsl

Hanpasnenue noarotoBku 38.03.05 - busnec-undopmaTtrka

[Tpodwite mOATOTOBKH AHanmMTHKa U yIIpaBlieHHE JaHHBIMA

®dopma o0yueHus OuHasi, 04HO-3204Has

Cemectp Bocbmoit

Juctuninna Web-ananutika 1 web-mining
buster Ne n

1. 3agaun UHTENNIEKTYaTbHOTO aHATN3a JaHHBIX.
2. Jlns 3amanHOr0 Habopa MaHHBIX BRIMOTHUTE aHam3 "TIporros" ("Forecast").

Kpurtepun oueHnBanusi 3k3aMeHAIMOHHOTO 3a1aHUS

Buj 3aganus KoangecTBo 0a/1710B
Teopernueckoe 3a1aHue 20
[TpakTHueckoe 3aganue 20

Bcero 40
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B cnydyae BeneHus yueOHOro rmpoiiecca ¢ UCHOJIB30BAHHUEM 3JIEKTPOHHOTO OOY4YEeHHsS U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJep)KaHue OujeTa MOKET OTIHYAThCS OT
MPUBEICHHOTO.

8. PACIIPEJIEJIEHHUE BAJIJIOB, KOTOPBIE TOJYYAIOT OBYYAIOIUECS

OO6mast oleHKa 3HAHWKA OOYYAIOIIUXCS MO JUCHUILIMHE TpoBoauTcs 1o 100-6amibHO#
IIKAJIE€ HMCXOJs M3 MAaKCUMyMa, MPHUBEACHHOrO B TaOimie Huxke. OpraHu3alioHHO-ydeOHas
paboTa B ayAMTOPUHU OIICHUBAETCS HA OCHOBE TAKHWX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBIMIOJIHEHUE JOMAIIHUX 3aJaHUM, aKTUBHOCTH BO BpeMs
MIPOBECHUS JICKITMOHHBIX M TPAKTUYECKHX 3aHATHH (ydacTHe B OOCYXKIEHHHM TEKYIIEero W
MPOMICHHOT'0 MaTepuaa, pereHue 3aaad 1 T.11.).

Coaep:kaTebHbIE
aep Buab1 pador Bajiabl
MOIYJIH
OpranuzannoHHo-y4yeOHast paboTa CTy[eHTa B 10
ConepxarenpHplii  [AYAUTOPUH
Moy 1 KonTponbHast paboTa (TeCTUpOBaHUE) 10
HUroro 20
CamocrositenbHas padora (JabopatopHbie pabOTHI IO BApUAHTAM) 40
I9K3aMeH 40
Bcero 100
CooTBeTcTBHE 0AJIJIOB OLIEHKE
O1teHKa 110 IITHOAIUILHOM IIKaJIe
KomuuectBo 0amioB 2
s 100 ECTS | Dx3amen, nuddepeHunpoBaHHbIi 3auer
3auer
90-100 A OTJINYHO 3a4TEHO
80-89 B KODOLLO 3a4TEHO
75-79 C p 3a4TEHO
70-74 D OBJIETBOPUTEILHO 3aTCHO
60-69 E yA P 3a4TEHO
35-59 FX HEYIOBIIETBOPUTEILHO HE 3aTCHO
0-34 F YA p HE 3a4TEeHO

9. OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O NPOUECCA JIs1 JIUL C
OT'PAHUYEHHBIMHU BO3MOXKHOCTAMMU 3TJOPOBbs U UHBAJINAOB

B xoze peanu3anuy AMCHUIUIMHBI UCTIONB3YIOTCS CIEIYIONIHE JOTOTHUTEIBHBIE METOIbI
00y4eHUs1, TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH Y TTPOMEKYTOUHOMN aTTeCTAlMM O0y4YaIOINUXCs B
3aBUCHMOCTH OT WX UHJIMBHYAIbHBIX OCOOCHHOCTEIH:

1) st caenbix ¥ cabOBUIAIINX:

— JIEKIMH O(QOPMIISIFOTCS B BHJE AJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C MOMOUIBIO
KOMITBIOTEpA CO CIEIUATH3MPOBAHHBIM IPOTPAMMHBIM 00€CIICUCHHEM;

— s BBINOJHEHUS 3aaHHs MPH HEOOXOJMMOCTH TPEIOCTABIISETCS YBEIMUUBAOIICE
YCTPOMCTBO; BO3MOXKHO TaKKe UCII0JIb30BaHHE COOCTBEHHBIX YBETMUMBAIOIINX YCTPOUCTB;

— THCBbMEHHBIE 33/1aHKsI 0OPMIISIOTCS YBETHYSHHBIM HIPUPTOM.

2) JUTS TIYXUX U CIa0O0CTbIIAIUX:

— JIGKIMH OQOPMIISIOTCS B BUJIE DJICKTPOHHOTO JOKYMEHTA;

— HHCBMCHHBIC 3aJaHH s BBITIOJIHAIOTCA Ha KOMIIBIOTEPE B MMHACEMEHHOH (1)opMe;
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— 9K3aMEH MPOBOAMTCSA B MHCbMEHHOM (hopMe Ha KOMIIBIOTEPE; BO3MOXKHO MPOBEACHHE
B (hopMe TECTUPOBAHUSI.

3) [uIsl UL C HAPYILICHUSIMU OTIOPHO-IBUTATENILHOTO arapara:

— JeKuuu o(pOPMIIIOTCS B BHUJAE AJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C MOMOIIBIO
KOMIIbIOTEpA CO CHELMATU3UPOBAHHBIM IIPOIPAaMMHBIM 00€CIIeUeHHEM;

— THCHMEHHBIE 33JJaHHS BBIOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3auéT NpPOBOAATCA B YCTHOM (hopMe WM BBIIOJHSIOTCS B IHUCHbMEHHOM
dbopMe Ha KOMIThIOTEDE.

IIpy HEOOXOOUMOCTH HpPENYyCMAaTPUBAECTCA YBEIMUYCHHE BPEMEHHM JJI IOATOTOBKU
OTBETA.

IIponenypa  mpoBeaeHUs  NPOMEXKYTOUHOH  aTTecTalMM  AJdf  OOydaroUIMXCs
YCTAHABJIMBACTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenue mpoueAypbl OIEHUBAHUS PE3YJIbTATOB OOYYCHHs JIOMYCKAETCs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTE/IbHBIX TEXHOIOTUH.

ObecneunBaeTcs AOCTYN K WH(GOPMAIIMOHHBIM U OMOIMOrpadu4eckuM pecypcaM B CETH
WutepHer Uil Kaxkaoro oOydaromierocs B ¢opMmax, aJalTUPOBAaHHBIX K OIPAaHUYEHUSIM HX
3JI0POBBSI ¥ BOCTIPHSTHS HHPOPMALIH:

1) niast caensix ¥ caabOBHIAIINX:

— B IeYaTHOU (opMe YBETMUCHHBIM MIPHUPTOM;

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA;

2) ISl TIYXUX U CIa0O0CbIIAIIUX:

— B Ie4aTHoOH ¢opme;

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

3) s 00yYAOMINXCS C HAPYIICHHSMH OIMOPHO-JBUIATEIBHOIO allllapaTa:

— B meyaTHoOU opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O TIPOLECCA

VY4eOHble 3aHATHS TPOBOJATCS B 8-M yueOHOM Kopmyce (r. JJoHeuk, yin. YemtockuHieB,
1. 198 a). [lng npoBeneHMs JIEKUMOHHBIX U MPAKTUYECKUX 3aHATHH MCIIONIB3YETCs ayIUuTOpHs,
o0opy/soBaHHAs MEJOBOM WJIM MAapKEpHOW JOCKOW, MYyJIbTUMEIUIHBIA IPOEKTOp U SKpaH,
HOYTOYK, KOMIUIEKT y4ueOHOH Mebenu s oOydaromuxcs, pabouee MeCTO MpernojaBareds.
Beixon B IHTEpHET MPOBOAHOM WK ¢ Ucnoib3oBanrneM Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCIOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuHoii OMONMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONIMOTEUHBIX 0a3 JaHHBIX,
MaTepHalIbHO-TEXHIUEecKas 0aza yueOHoil 1abopaTopun kadeapsl Ou3Hec-uHPOPMATUKH.

OOyuvaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4eOHble MaTepuanbl IO
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle IlenTpa AucTaHIMOHHOIO 00pa3oBaHMS
OI'BOY BO «/lonI'Y». Ilpu n3yyeHuH NUCUUIUIMHBI TPUMEHSIOTCS 3JIEKTPOHHOE O0Yy4eHUE U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

C  wucnonp30BaHUMEM  pecypcoB  IMIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHMUN OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM pabOTHI.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHas JuTEpaTypa

1. 3amsatun A.B. MHTennekTyanbHblil aHANM3 JaHHBIX: yuyeOHoe nocodue / A.B. 3amsaTu.
— Tomck: M3parensckuit Jlom Tomckoro rocynapcrseHHoro yHusepcurera, 2020. — 196 c. —
ISBN 978-5-94621-898-6.
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2. Slcauukuit JI. H. UaTennekTyansHble cucTeMbl: yaeOHuk / Scaumkmii JI. H. — 2-e u3a. —
Mocksa: JlabopaTopus 3nanuii, 2020. — 224 c.

3. Peibuna I'. B. OCHOBBI TOCTpOEHUS HHTEIUIEKTYaJIbHBIX CHUCTEM : ydel. mocod. /
I'.B. Puibuna. — Mocksa: @unance! u ctatuctuka, 2021. — 432 ¢. — ISBN 978-5-00184-030-5.

4. Hensix A.H. CoBpemMeHHBIE METO/ABl MPUKIATHON MH(POPMATHKH B 3a7adax aHalu3a
JaHHBIX: ydeOHOe MocoO0ue mo Kypcy «MeToapl HMHTEUICKTYaIbHOTO aHaiu3a JaHHBIX» /
A.H. Hensix, A.A. Lensix, 3. M. Kotos. — Poctos-Ha-Jlony: O®VY, 2021. — 130 c. — ISBN 978-
5-9275-3783-9.

11.2. domoJHUTeJILHAS JJUTEpPaTypa

1. Ananu3 maHHBIX: y9eOHUK 7Sl akagemMudeckoro OakanmaBpuara / B. C. MxurapsH [u
ap.]; mox pen. B. C. Mxwutapsna. — M.: UznatensctBo IOpaiit, 2018. — 490 c. — (Cepus:
bakanaBp. Akagemuueckuii kype). — ISBN 978-5-534-00616-2.

2. AnekceeB J[.C. TexHONOTrMHM WHTEUIEKTYyaJIbHOTO aHalM3a JaHHBIX: YYCOHHK IS
By30B / JI.C. Anekcees, O.B. lllekounxun. — Cankt- [lerepOypr: Jlans, 2022. — 176 c.

3. Hanunos, B. B. Heiiponnsie cetu: yuebHoe mocodbue / B.B. Jlanunos. — JloHenk:
HouHY, 2020. — 158 c.

4. MakmanoB A. B. TexHOJOrMM HWHTEIUIEKTYaJlbHOTO aHalK3a JaHHBIX: YydeOHOe
nocobue / A.B. MakmanoB, A.E. XypasneB. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlans,
2022. -212 c.

5. Canpeikna  O.H. UVHTenmnexTyanbHBI aHanW3 MJaHHBIX: ydyeOHoe mocobue /
O.H. Canpseikun. — Camapa: Camapckuit yausepcutet, 2020. — 80 c.

12. ”THO®OPMAIIMOHHBIE PECYPCbI

1. HanmonanbHas 3jiekTpoHHasi Oudauorexka (HOB): genepanbhas rocygapcTBeHHas
uHpopmanmonHas cuctema / MunucrepctBo KyneTypel P®; Poccuiickas rocymapcTBeHHas
oubnmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara oOpamenus: 01.09.2023). —
Pexxum noctymna: cBoOoaHBIH, moanucka. Heobxoauma ycTaHOBKa MPOrpaMMHOTO 0OECTIEYEeHHUS.
— TeKCT: 3NEeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snexkrpoHHas OubOnumoreka: cait. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum mocTyma: i aBTOPHU30B.
MoJb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.

3. Hayunas onextponHas OwuOnmoreka «KubepJlenmHka»: cadt / Accommanus
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocrymna:
CBOOOJIHBIN. — TEKCT: 2NEKTPOHHBIMA.

4. DrexTpoHHO-OMOMMOTeuHas cucrema «JIamby: [caiit]. — URL: https://e.lanbook.com
(mara obpamenus: 01.09.2023). — Pexxum goctyna: JJjis aBTOPU30B. TOJIb3oBaTene. — Tekcr:
JJIEKTPOHHBIN.

5. OBC IOpaiit: snexrponHas Oubnuoreunas cucrema: cait. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pamenus: 01.09.2023). — Pexum moctyna: Ui aBTOPH3OB.
MOJIb30BaTeNe. — TEeKCT: 3EKTPOHHBIMN.

6. JaekTponHo-0ubAMoTeuHass cucrtema Jloul'yY: caiit / ®I'BOY BO «JloH['V». —
Honeuk, 2016- . — URL: http:/library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JO0CTyMa: CBOOOAHBIN. — TEKCT: 371€KTPOHHBIM.

7. JnexkTponHblii kaTajor Hayuynoii 6ubnnorexku [loul'Y: paznen caiita / Hb JJoul'V. —
Tekct: anekrponnsii // DBC Jlonl'Y: caiit. — URL: http:/library.donnu.ru/catalog/ (mara
obpamenus: 01.09.2023). — Pexxum goctymna: MOUCK CBOOOMHBIN, DJIEKTPOHHBIE JTOKYMEHTHI —
JJI4 TIoJib3oBateneit Jlonl'Y.

8. JuexktpoHnblii apxuB [doul'Y: pazgen caiita / HBb Jlonl'Y. — Tekcrt:
anektponHsii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpaiieHus:
01.09.2023). — Pesxxum octymna: CBOOOHBIIA.



https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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13. MIPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (koprnoparusnast nunieH3us Joa['Y Ne 46484614)

2. Microsoft Office (kopnopatuBHas nunen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (uuensus nmporpammbsl Dream Spark yist BBICIINX yueOHBIX
3aBECHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuun GPL, Apache,
BSD 15 ¢cBOGOHOTO MPOTPAMMHOI'O 0OCCTICUCHHS ).

5. Jluuensum GPL, Apache, BSD nans cB0OOAHOrO mNpOrpaMMHOrO OOecreueHus:
AnyLogic, Arena, AuditExpert, FreeLab, Cache, Scilab, R Studio, Powersim, Win QSB, MSM,
ProjectExpert, Salesexpert, Statistica, Maple, Python, Eclipse, FreePascal, MarketingExper,
TriesMode, Prolog, ER-win, AatuBupyc Kacrmepckoro, StatisticaNeuralNetworks, LinuxFedora,
LibreOffice, AdobeAcrobatReader, xPDF, Oracle, Blender, 1C: IIpeanpustue, BusinessStudio,
VisualBasic, KOMITAC-3D LT, Paint.NET, R (orpannuennas quiieH3us st 00ydeHus).
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