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IlepeyeHb NJIaHUPYeMBIX pPe3yJbTATOB 00y4eHUsl N0 JUCHUIJIHHE, COOTHECEHHBIX €
IUIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOEHHS MPOrPaMMBbI

1.1. JlucuumiuHa «AHAIM3 W BU3YyaJIM3alldsl JAHHBIX» 00ECIIEYMBACT OBIAJCHUE CIICTYIOIUMHU

KOMIIETCHI[USMU:
Tabmumna 1
Kon Haumenosanue Kon HauMmeHnoBanue KoMIIOHEHTA
KOMIIETEHIIMM | KOMIIETEHIINH KOMITOHEHTA KOMITETEHIIAU
KOMIIETEHI[UHA
I[IKC-2 TIKC-2.1 Crocoben HCIIOJIB30BaTh
CrocobeH 000CHOBBIBATD
COBPEMCHHBIC METO/BI,
MOJIXObI, UCIIOJIb3yEeMbIE B
MH(POPMALIMOHHBIE
Ou3Hec-aHanu3e, .
TEXHOJIOTUH, TPOTPAMMHBIN

PYKOBOJIUTh W YIPABIATH
OM3HEC-aHAIN30M v
HCIIOJIb30BAaHHEM
MH(}OPMaIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOT UM

MHCTPYMEHTAapuil B 00beMe,
HEOOXOAMMOM ISl PeIICHHS
3aa4 Ou3HEeC-aHAIMTUKU,
UCIIONB3YeT  aHMIOSA3BIYHYIO
JTOKYMEHTAITHIO u
CIIPaBOYHBIE CHCTEMBI

1.2. B pe3synbrare OCBOCHHS IAHCIUTUIAHBI

y MarucTpaHTOB JOJDKHBI OBITH C(POPMHPOBAHBI

KOMIICTCHITUU:
Tabmuma 2

OTO/TD Kon Pesynbrarer 00yueHus

(pu HaMTMYUHU KOMITOHEHTa

npodcrangapra)/ KOMIIETCHIIUT

npodeccuoHanbHbIC

JICUCTBUS

praBHeHI/IC ousHec- IIKC-2.1 Ha YPOBHC 3HAHUM:

AHAITH30M 3Harb:
— METOJbl aHaJM3a JAaHHBIX M MAIIWHHOIO
o0y4eHus;
- BO3MOXKHOCTH ~ TPOTPAMMHBIX  CPEICTB

CTaTUCTUYECKOW 00pabOTKM M BU3yaJIU3aLUU
JTAaHHBIX

Ha YpPOBHE YMEHUS:

Ymern:

— NPUMEHSATh  TPOTPaMMHBIE  CpEICTBa
aHaiM3a  JIaHHBIX, MOMJCPKKH  HPUHSITHS
peLIeHui;

- NPUMEHSATh ~ COBPEMEHHBIE  CpEICTBa
OM3HEeC-aHATTHKHY, pa3pabarbIBaTh
MHTEPaKTHBHbIE OTYETHI, dashboard,

MOJIb30BaThCsl MU TPU PEIICHUHU 3a7a4 Ou3Hec-
aHaJIn3a

Baagern:

- COBpPEMEHHBIMH HMH()POKOMMYHHKAITTOHHBIMH
TEXHOJIOTUSIMHU, CPEICTBA M TaKEeTaMU aHau3a
JTAHHBIX U BU3YyaJU3alllH;
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2.00beM U MeCcTO TUCHUILIAHBI B cTpyKType OI1 BO

O0beM TUCHUTLIMHBI

OO0m1as Tpy10eMKOCTh AUCITUIUIMHBI COCTABIIsET 4 3a4eTHBIC eAMHUIBI /144 yaca.

Tabmuma 3
Ounas gopma
Bun pabotsl TpynoeMkocTh
(akag/actp.uacel)

O0umas TPyn0eMKOCTh 144/108
KonTakTHasi padora ¢ mpenogasarejieM 50/37,5
Jlexuun 20/15
IIpakTuyeckue 3aHATUSL 28/21
Koncynpranus 2/1,5
CamocrosiTesIbHas paboTa 58/43,5
Kontposs 36/27
DOopMBI TEKYIIIEro KOHTPOJIS 3anmanus, YO, T
®opMa NpPOMEKYTOUHOI aTTecTanNu Ok3aMeH

MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

I[I/ICI_II/IHJ'II/IHB. «AHamM3 wu BU3yaJIM3alluA OaHHBIX)» OTHOCHTCA K YacCTH, (I)OpMpreMOfI

y4acTHHUKaMu 00pa3oBaTeIbHBIX OTHONICHUN 00pa3oBaTeIbHOW MPOrpaMMbl  MOITOTOBKH
Maructpanta ydyeOHOro rmiaHa 1o HampasieHuto «busnec-undopmaruka» 38.04.05.
[IperonaBanve JTUCHUIUIMHBI ONMUPACTCS HA JTUCHUIUIMHBI TPOTpaMMbl  OakanaBpuara

«OKOHOMETPHUKaAY», «AHaIN3 NaHHBIX», «Teopus BeposTHOCTEN», «Maremaruueckas CTaTUCTHKA,
a Tarke Ha gucnuummHel b1.B.02 «Maremarndeckue MeETOIbl CTATUCTHYECKOW O0OpaboOTKH H
aHanmu3a AaHHbIX», b1.0.07 «AHanuthueckas mnopjAepkka NpuHATUS pemeHui», OTII.02
«IIpenckazarenpHas aHanutukay, b1.B.09 «HTennekTyanbHblli aHaan3 JaHHBIX, TEKCTOB U
M300paKEHUN».

B cBoro ouepens oHa co31a€T HEOOXOAMMBIE PEANOCHUIKH /111 OCBOEHUS TPOrPaMM TaKHX
JucuuIuInH, kak b1.B.04 «Ynpasnenue noprdenem npoaykros u UT-ycayry».

JucuumninHa 3akiaaAblBaeT TEOPETUYECKUH U METONOJIOTWYECKUH (yHIAMEHT Ul
OBJIa/IeHUS] YMEHUAM U HaBblkamu B xo7ie  b2.0.02 (H) «HayuHo-uccnenoBarenbckast paboTay.

3HaHMSI, YMEHHUSI U HaBBIKM, MOJIyYEHHBIE MPH H3YyYEHUH IUCLUUIUIMHBI, UCIIOJIb3YIOTCS

CTY[CHTaMH NPH BBIIOJIHEHUH BBITYCKHBIX KBATH(UKAIIMOHHBIX paboT.

3.Conep:xanue M CTPYKTYpPa IMCHUIIHHBI
3.1. CTrpyKTypa IMCHHUILIHHBI

Ne i/ HaumeHnoBanmne Tem O0beM TMCUMIJIMHBI, Yac. Dopma
Bcero KonTakTHas padora Cp TeKyllero
o0yyarommxcs ¢ KOHTPOJIA
npenojgaBaresieM ycrneBaeMocT
M0 BUAaM Y4eOHBIX 3aHATHI u**,
J/A0T m3/10T KCP CPO CII | mpomMe:KyTo4
HOM
aTTecTanuu®
%k
Ananuz JIAaHHBIX.
Tema 1 | IToctpoenue rpaduKoB 26 6/2 8/4 12 YO/3an/T
Y BU3YaJIN3aIns
Tewa2 | VCTOMBL  CETEBOTO | pg 4n 8/4 16 VO/3an
aHanm3a
Tema 3 | Arperuposanue u 28 4/2 8/4 16 YO/3an/T




OPOCIMPOBAHUE TAHHBIX
Cpencrpa ousHec-

Temad | 26 6/2 8/2 14 YO/3an
IIpomerxkyTouHas aTTecTalys 36/27 2 36 Ox3aMeH
Bcero 144/108 20/8 28/14 2 |

lpumeuanue:

Hcnonp3yemble COKpalieHus:

JI — 3aHATHUS JIEKIIMOHHOTO TUTIA (JIEKIIUW U WHBIE YIeOHBIC 3aHATHS, IPETyCMATPUBAIOIIHEC
MPEUMYIIECTBEHHYIO Niepeady yueOHoM nH(popMaluy ne1arornieckuMu paboTHUKaMU
OpraHu3anyu u (WIn) JIMIaMU, IPUBJICKACMBIMU OPTaHU3AIMEH K peaTn3aIiii 00pa3oBaTelIbHbIX
MIPOrpaMM Ha MHBIX YCIOBHUAX, O0ydaromuMmcs) ;

[13 — npakTrueckue 3ausITHs (BUABI 3aHATUS CEMUHAPCKOTO THUIIA 3a UCKIIOYCHUEM JIA0OPATOPHBIX
pabor) ;

KCP — unauBuayanbHas pabotra 00ydaronuxcs ¢ meIarornieCKuMeu paboTHIUKAMK OpraHHU3aliy U
(unn) MUuamMu, NpUBJIEKAaeMbIMU OpPTaHU3alMeN K pealn3alii 00pa3oBaTebHBIX IPOrpaMM Ha UHBIX
yCJIOBUSIX (B TOM YMCJIE MHAUBUIYaTIbHbIC KOHCYIbTAIUN) ;

CP — camocrosaTrenbHas paboTa, ocyliecTBisieMast 6e3 ydacTus rnegarorndeckux paboTHHUKOB
opraHu3aiyy 1 (W) JIKI, TPUBJICKAEMbIX OpraHu3alieil K peaan3anun 00pa3oBaTeIbHbIX
MPOrpaMM Ha MHBIX YCIOBUSX;

CII — camonpoBepka,;

CPO — camocrosTenpHas padboTa 00y4yaronierocs

koHTpobHBIE padoThl (K), orpoc (O), Tectuposanue (T)

3.2.Conep:xanue JTUCUMILIIMHBI
Tema 1. Ananus nanusix. [loctpoenue rpadukoB u BU3yaau3anus

[Tonstue ananm3a manHeiXx. Data Mining. Crangaptel Data Mining. Cranmapr CWM,
CRISP, PMML. XXu3HeHHBII UK TTPOIIecca aHAIN3a JaHHBIX. YIpaBlieHHE HA OCHOBE JAHHBIX.
OOmrast XxapakTepucTUKa HayKM O JaHHbIX. SI3bIku pasmeTku. Keaprer Dnckomba. 2D u 3D-
nuarpammbl. [lapamerpsl nuarpamm. [loctpoenue nuarpamm B Python m R. Jlmarpammser
paccesHusi. CTaTUCTUYECKHE JUarpaMMbl, THUCTOIpaMMbl, (QYHKIUH SJIEPHOM IJIOTHOCTH.
Huarpammsl pazmaxoB. KpyroBele u cTonOukoBble auarpammbl. CKpUINIMYHBIE JUArpaMMBbl.
[Ipenobpaborka maHHbIX. OuncTka pAaHHBIX. boppba ¢ mpomyckaMM M aHOMAJMSIMU.
OnucarenpHas CTaTHUCTHKA M MOJATOHKa pacnpezaeneHuil. Kimaccuueckue MeToAbl U KPUTEPUU
CTaTUCTUKHU. Tabauibl conpsbKeHHOCTH. HoMMHanbHbIE, MOPSIKOBbIE M HMHTEPBAJIbHBIE
CTaTUCTUKH.

Meronsl moBropHOW BBIOOpKH. BbyTrcTpen. Kpocc-mposepka. IlepecTaHOBOYHBIN TeCT.
Merton ckiragHOTO HOXKA.

Tema 2. MeToasl ceTeBOTO aHaIU3a

OcHoBbI cereBoro aHanmm3a. OcHoBHBIE TOHATHS Teopuu rpadoB. [lokazarenmu rpada.
Pasmep. IInotHocTh. Kommnonentsl. Juamerp. Koaddumnuent knacrepuzanmu. LleHTpaabHOCTb.
ConnanbHas cetb. [Ipumep coumanbHOM cetn Mopeno. Mepsl nieHTpasibHOCTH. LleHTpanbHOCTH
no Onuzoctu. LleHTpanbHOCTh MO mocpennundectBy. Knactepuszanus Ha rpadax. Iloctpoenue
rpagoB B R. bubnmorexku paborsl ¢ rpadamMu U coLMaIbHBIMU CceTsIMHU igraph, network.
['padmueckoe mpeacTaBieHUe U yKJIagKa ceTH. ANTOpUTMBI yKiaaku. Ju3ain ceteid. JlyroBbie
JIUarpamMMmbl, XOpJOBble auarpammbl. TersoBble KapTbl. ColpanbHas CIJIOYEHHOCTh. Kiuku.
Ob6Hapyxenue coobuiectB. MoayisipHocts. Cetn addunupoBanHocTH. J[MHAMHYECKHE CETH.
MopenupoBanue AuHaMu4Yeckux ceteil. Mozens ciydaiinoro rpaga Opaema-Pensu. [Iporpamma
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Gephi, Orange. ['paduueckue BUHKETHI.
Tema 3. ArperupoBaHue ¥ IPOCIUPOBAHUE TAHHBIX

ArperupoBaHue U TpyNnMnupoBaHue JaHHBIX. Orneparopsl arperupoBanus. CBogaHas TabauIa.
Power pivot. Power view. Ilonarue npoexuuu. Ilpunnun opaunanuu HaOmoaeHui. MeTosl
opauHani. OCHOBHbIE MHOTOMEPHBIE METOJBI CTaTUCTUYECKOTO aHaju3a. 3aJa4dl CHIDKEHUS
pPa3MEpHOCTH JIaHHBIX. MeToa TIaBHBIX KOMIOHEHT. PakTopHbld aHanu3. OCHOBHBIE STaIllbl
daktopHoro aHanmuza. Kputepunm daktopHoro anammza. Marpunia ¢GakTOpHBIX Harpys3ok.
OOIIHOCTh W XapaKTePHOCTh MEepeMEeHHBIX. | paduk (aKkTOPHBIX HATPY30K. MeETOabl BpalICHUS
MuoromepHoe mkainupoBanue. [lousitue crpecca. AHaau3 COOTBETCTBUM.

Tema 4. Cpencra Ou3HEC-aHATUTUKH

OO0mas xapakTepucTuka cpeactB OmsHec-aHanuTuku. [lmarpopma Power BI. OcHoBHBIC
3agaun BHenpenus Power Bl B komnanun. Cocras minargopmsl. Penakrop Power BI querry Editor.
Cpencrta Buzyanuzanuu JaHHbIX. OCHOBHBIE ATambl cOcTaBleHus otyera. [lyOnukanus otuera u
coBmecTHas pabora. Cemeiictreo MS Power Bl. Koncrtpykrop KyO0OB W aHaJIHUTHYECKHX
npenctaBinenuil. CoBMecTHas padoTa C MpenCcTaBICHUSIMH — cepBepHble cepBuchl Power BIL
Pemenne 3amau oObenMHEHHS TAHHBIX U3 Pa3HBIX UCTOYHHMKOB, BBIUMCISEMBIC TONIS U Mephl,
aneMeHThl sa3bika DAX, moCTpoeHHe pa3NuyHbIX BHU3YalbHBIX MPEACTABICHUN MO JaHHBIM U3
yueTHbIX cucteM 1 CRM—cucrem. [Ipumepsr nocrpoenus npunokenuid. [Tmarpopma Qlik sense.
Ocobennoctu noctpoenust ot4etoB ¢ nomomibio Qlik sense. O6mas xapakrepuctuka Tableau.
O6mas xapakrepuctuka MAC.

4.Marepuajbl TEKylIIero KOHTPOJIS yCIIeBAeMOCTH 00y4ar0IHXCS
4.1. ®opMBbI 1 METObI TEKYLIET0 KOHTPOJIS YCIIeBAEeMOCTH 00y4ar0 M XCS

B Xoae peanmaul/m IO CIHUIIIINHBI I/ICHOJII)?,YIOTC?I CJIGIIYIOIIII/Ie MCTOAbI TeKyHIeFO KOHTpO.HH
yCIIeBAEMOCTH O0YYArOIINXCS:

Tabmnna 4.1
Tema (pa3men) @DOpMBI TEKYIIEro KOHTPOJIS yCIIEBAeMOCTH
Tema 1. Anamm3 pnanubeix. [locTpoeHue rtpadukoB H YO/3a/T
BU3YyaJIH3aIHs
Tema 2. MeToabl CETEBOTO aHAINU3a YO/3an
Tema 3. ArperupoBaHue U MPOEIUPOBAHUE TAHHBIX YO/3an/T
Tema 4. CpexncrBa OU3HEC-aHATUTHKA YO/3an

4. 2. TunoBble MaTepHAaJIbI TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH 00yYarouXxcst
TumnoBble olleHOYHbIE MAaTEPHAJIbI 10 Teme 1

3ananus no teme 1

3ananue 1. VccnenoBats Habops! JaHHBIX B makete ggplot2. Bocmons3oBarscs
HITaprajkaMy JUIsl pEIIeHUs 3a/1a4 MOCTPOSHUS TUarpaMM pa3iIMIHbIX BHJIOB.

3amanue2. Bocnonb3oBarbes rpadpudeckumu npunoxenusmu RCmdr, Rattle ms pernenus
3aja4 rpaduyeckoro aHamuza

3ananme 3. VccnenoBare BO3MOXKHOCTU rpaduueckoro makera matplotlib, seaborn, J{ns
UCCIIEIOBAaHUS BOCIIONIb30BaThCsl OJI0KHOTOM notebook

3ananme 4. CreHepupoBaTh IOCIEAOBATEIBHOCTE PABHOMEPHO  paCIpPENEICHHBIX
ciy4aiHbIX yuceln, B nquana3zoHe or 0 mo 10. Pasmep mocnenosarensHoctH 100. AHanoru4Ho
Cr€HEepHUpOBAaTh €Ille OJIHY IOCIEA0BaTEIbHOCTh LEIbIX 4Hces, B nuanazoHe ot 0 mo 20 Takxke
cocrosmyto u3 100 uncen. Mcnonp3ys ¢yHkiuio linspace() creHeprpoBarh MOCIeI0BaTEIbHOCTh
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n3 100 gucne, 3axmoueHnyto or 0 mo 10. HWcmonb3ys omeparop nukia for m ureparop i
chopmupoBath nocneaoBarenbHOCTh U3 100 yucen ot -1 10 9. [locTpouTth TOUEUHEIE, THHEHHBIC
JUarpamMmbl JJis MOJTy4YEHHBIX MOCIIEA0BaTeIbHOCTEH.

[TocTpouTh MaTpUYHYIO AMAarpaMMy, HCIONB3ys CTHIb matlab. 3anmaBare manenu c
nomoInbto subplot. [IpuMeHUTH cpeacTBa yIpaBieHuUs IIBETOM, THUIIOM JIMHUHU, MapKEPAMHU.

3ananue 4. MonyJb pandas

3arpy3utb Habop gaHHbIX. Dailn JaHHBIX XpaHuTcs B moodle.

spS500=pd.read csv(filepath or buffer="cnenuduxanus daitna",sep=",",

usecols=['Symbol','Sector',' Price','Book Value'],
index col='"Symbol')

sp500.head()

[TpoBecTn ananu3 (aiina.

C nomorpio Metoaa iloc oto6pazuts Tonsko 10,20,30,40,50, 60 u 70 smeMeHThI

OT0Opa3uTh TOJIBKO MEPBBIE JBa CTONIOIA HA0OpA JAHHBIX

C nomomrsio Merona sample BeIOpaTh 20 KaMIaHU.

3ananme 5. Co3nanue QyHKUIMI U KJIACCOB

Co3pmaiite (hyHKIHIO, KOTOpasi ~ pEIIaeT CUCTEMY ajreOpandecKux ypaBHEHHH METOIOB
oOparHO#l (YHKIIMH, €Clid ONpedeNuTe]Ih MaTpUIlbl HE paBeH HYyM0. B MpoTUBHOM ciiydae
BBIJIACTCS COOOIIEHUE O TOM, YTO CHCTEMa ypaBHEHHH He ompeneneHa. [IpoBepuTh penieHne Ha
HECKOJIbKUX BapHaHTaX MCXOTHBIX JaHHBIX. CPaBHUTH C pe3yabTaTaMu PEIICHUS, MTOTYICHHBIMH
BPYYHYIO.

[TocTpoiiTe nepapxuo KiIaccoB «ABTOMOOUIIbY». B mepapxuio Ki1accoB BKJIIOUUTH KJIACCHI:
Ipy30Bbl€ aBTOMOOWJIM; JIETKOBBIE aBTOMOOMJIM, TOHOYHBIE aBTOMOOMWIIM, TpaHcHopT. B kmacc
JIETKOBBIX aBTOMOOMIICH BKJIIOUUTH KJIACChl: CellaH, TUMY3HH, KyTe, XeT40eK, yHuBepcal, Qyprou,
MHUKpOaBTOOyC. 3a7arh aTpuOyThl «MOJENb», «TOJ BBIIYCKa». 3aJaTb CBOMCTBA U METOIbI JJIS
cenana. Co3aarh 3K3eMIUIIPHI celaHa

TumnoBbie BOIIPOCHI IJIsI OIIpOcCa 1o TeMe 1

1. HazoBuTe 3Tamnel ananu3a JaHHBIX.

2. JU1st 4ero UCHosb3yeTcst ATal MpeJoopaboTKy, a TaKKe 3Tall pa3BeAOYHOro aHaIu3a?

3. BrimonnuTe knaccugukanuio nuarpamm. [Ipuseante npruMeps! HCIIONIb30BAHUS AUATPAMM
JUIS PEeLIeHUs Pa3IMYHbIX 33/1a4 TpaMuecKoro aHajausa.

4. Kakwue 3amaun pemarorcst Bo Bpemsi npenodopadoTku JaHHbIX. HazoBuTe cratncruueckue
TUIIOTE3bI, KOTOPBIE MOTYT IIPOBEPSITHCS IPU PELICHUH 3a/1a4 PA3BEIOYHOIO aHAIN3A.

S. Jaiite 0011yI0 XapaKTEepUCTUKY TPOrPaMMHBIX I1aT(GopM paboThl ¢ rpaduKoi.

6. JlaliTe xapakTepucTuKy rpaduyeckoil rpammaruku. IlpuBenaute mpumepsl ee
MCIIOJIb30BaHUS /1711 HOCTPOCHUSI Pa3IMYHbIX JUarpamMm

7. HazoBure craructuueckue juarpamMMbel. UYto mpencrasiser cobod  auarpaMma
Knusnenna?

8. UYro Takoe moBTOpHas BblOOpka? Kakue MeTOAbl NMPUMEHSIOTCS MNpPU pEIICHUH 3a/1ad

MOBTOPHOM BBIOOPKU?

Tecr

1. I'mcrorpamMmsl pacnpeneneHus

ITocTaBUTh COOTBETCTBUE MEXAY 33aJaHHBIMU IOCIEN0BATEIbHOCTSAMHU M TMCTOTpaMMaMH
pacrpeiefieHusi, €ciId IOCJe0BareIbHOCTH NPEACTABISAIOT COOOM ciyyaiiHble 4uncIia,
MIOJTyYEHHBIE C IIOMOIBIO Pa3JIMYHbIX TEHEPATOPOB C Pa3HBIMU 3aKOHAMU PACIIPEIEICHHUS:

set.seed(1234)

x1<-rnorm(1000,10,2)

x2<-rgamma(1000,2,5)



x3<-1t(1000,8)
xd<-rexp(1000,0.1)

BapI/IaHTLI OTBCTOB:

1. Xl
2. X2
3. X3
4. X4

2. Kputepuii mpoBEepKH TUIOTE3bI 0 HOPMAJIBLHOM 3aKOHE pacCIpeIesICHUs

Bribepure u3 mpeniokeHHOro CHHMCKAa CTaTUCTHYECKUX KPUTEPUEB KPUTEPUHM, KOTOPBIM
MO3BOJISIET IPOBEPUTH TMIIOTE3Y O HOPMAJILHOM 3aKOHE paclpeiesieHus

- Konmmoroposa-CmupHoBa

- [Tupcona (Xu kBazpar)

- CrprofieHTa

- Gumepa

- [Mlanmupo

- [Hanmupo-ILsarernkoro

- Manna- YutHu

- Anniepcona-/lapnuara

3. Acummerpus

ITocnenoBarenbHOCTH 3a/JaHa C TOMOLIBIO MPEIOKEHHS

x<-¢(2,3,4,NA,3,4,5,NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)
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UeMy paBHa acUMMETpHs TaHHOM IOCJIeI0BaTeIbHOCTH, €CIM BCE MPOIYCKHU 3aMEHEHBI
CpPEeIHUM 3HAUCHHUEM MUMEEMBbIX TaHHbIX. OTBET JIaTh C TOYHOCTHIO /10 ABYX 3HAKOB IOCIIE 3aISITON

4. 3HaunMOCTbh K03 (PUIIEHTA KOPPEIALUT
Yemy paBeH YpOBEHb 3HAYMMOCTH NPU HPUHATHH THIIOTE3bl O HAJIMYUH KOPPEISAILHH
[Tupcona i ABYX citydailHbIX BenndrH/ OTBET JaTh ¢ TOYHOCTHIO JI0 IBYX 3HAKOB IOCIIE 3 TOM

Tabnuma
HaOJIrONeHU I

X y
0 3
2 4
3 5
1 3
4 4
5 3

5. IHTepKBapTUIILHBIN pa3max

[TocienoBarebHOCTD 3a7jaHa ¢ IOMOILBIO MPEAJIOKEHUS

x<-c¢(2,3,4,NA,3,4,5,NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

YeMy paBeH HMHTEPKBAPTWIBHBIM pa3Max U1 JAHHOW I10CIENOBAaTEIbHOCTH, €CIM BCE
IIPOITYCKH 3aMEHEHbI CPEAHUM 3HAaYEHUEM UMEEMbIX JaHHBIX. OTBET 1aTh C TOYUHOCTBIO /10 LIEJIBIX

6. Koppensiunonuslii anaims
Yemy paBeH ko3 dunment koppensuuu CriupMeHa i CIy4aiHbIX BeTuauH X, Y

Tabnuna
HaOJOAECHUI

X y
0 3
2 4
3 5
1 3
4 4
5 3

OTBeT JaTh C TOYHOCTHIO JI0 JBYX 3HAKOB IOCJIE 3aMATON

7. k03¢ pULMEHT KOppensIIuu
Yemy paBeH kodddunment koppensiuu [lupcona mist cnydailHbIX BETUYHH
Tabmuia

HaOTIOACHUH

NG S R | NS Kl S
Al |wW<
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8. Kpurepuit llanupo-Yunka

CrenepupoBarh CIy4aiiHyr0 BEIOOPKY, pasMepoM B S00 HaOIIOICHH, HCIIONB3Ys TeHEPaTOP
HOPMAJILHO PACIIPECIICHHBIX CIYYalHbIX YHCEI C MaTeMaTu4ecKkuM oxuaanrem 10, nucnepcueit
16. Tlpu >TOM HauyambHOE 3HAYEHUE IeHEeparopa CilydalHbIX yuces paBHO 4321. Yemy paBeH
YPOBEHb 3HAYUMOCTH IPH MPOBEPKE TUIOTE3bI O HOPMAIHHOM 3aKOHE Pacipe/IeICHUs C TOMOIIIBIO
kputepusd Llanupo-Yunka. OTBET 1aTh C TOUHOCTHIO J0 ABYX 3HAKOB IOCIE 3anaToil. B kauecTe
aJIbTEpHATUBHOMN UCIOJIB30BATh JIBYCTOPOHHIOIO TUIIOTE3Y.

9. IlpoBepka runoTessl 0 3aKOHE pPacIpeaeIICHUs

CrenepupoBarh Cy4aiiHyr0 BEIOOPKY, pasMepoM B S00 HaOIIOICHH, HCIIONB3Ys TeHEPATOP
HOPMAJILHO PACIIPECIICHHBIX CIYYalHbIX YHCEI C MaTeMaTu4ecKuM oxuaanrem 10, nucnepcueit
16. TIpu >TOM HayadbHOE 3HAYEHUE T€HEpaTopa CiydalHbIX yucenl paBHO 4321. Yemy paBHO
HabOmonaeMoe 3HaueHue kpurepust Konmmoroposa-CmupHoBa. OTBET 1aTh C TOYHOCTBIO JI0 IBYX
3HAKOB TOCHe 3ansiTol. B kauecTBe alnbTepHATUBHOI HCIIOIB30BaTh IBYCTOPOHHIOIO TUIIOTE3Y.

10. IIpoBepka runoTe3bl 0 3HAYMMOCTU OTIIMYMI
Nmeetcs BbIOOpKA 3HAYEHUN JABYX CIy4YailHbIX BEJIMYUH

X y
0 3
2 4
3 5
1 3
4 4
5 3

[IpoBepuTh TUNOTE3y O pPABEHCTBE MAaTeMaTHYECKUX OXUIAHUM MpH JOMYIICHUU O
HepaBHI)IX Imcnepcpm HpI/I IIOHyHleHI/II/I 0 HE3aBUCUMOCTH JAaHHBIX BCJINYHH.

Yemy paBHO HaOmonaemoe 3HaueHue kputepus CtprofeHTa. OTBET JaTh ¢ TOYHOCTHIO 10
OJTHOTO 3HAaKa ITOCJIe 3aIIsITOM.

11. IIpoBepka runoTe3sl O paBEHCTBE AUCIIEPCUU

JlanHble 3a7aHbl ABYMS I1OCIIEN0BATEIbHOCTAMHU

x<-c(0,2,3,1,4,5)

y<-¢(3.4,5,3,4,3)

Yemy paBHO HaOmogaeMoe 3HaueHHe Kpurepus PDumiepa Hpu NPOBEpPKE TUIOTE3BI O
paBeHcTBe aucnepcuit? OTBET AaTh C TOYHOCTBIO J0 ABYX 3HAKOB MOCIIE 3aIATOM

12. TIponycku JaHHBIX

[TocnenoBarebHOCTD 3a7jaHa ¢ MOMOIIBIO MPEAJIOKEHUS

x<-c¢(2,3,4,NA,3,4,5,NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

YeMmy paBHO cpeAHee IaHHOM IOCIIENOBAaTEIIBHOCTH, €CJIM BCE IPOIYCKH 3aMEHEHBI
MeMaHHbIM 3HaueHueM. OTBET 1aTh C TOYHOCTHIO JI0 IBYX 3HAKOB TOCIE 3alsTON

13. IIpomycku gaHHBIX

[MocnenoBareIbHOCTD 33/JaHa C IOMOIIBIO TIPEIIOKESHUS

x<-c(2,3,4,NA,3,4,5,NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

Yemy paBHa MenuaHa JaHHOH IIOCIENOBAaTEIbHOCTH, €CJIM BCE MPOIMYCKH 3aMEHEHBI
CpE€AHUM 3HAYCHUEM UMCCMBIX TaHHBIX. OtBeT JAaTb C TOYHOCTBIO 1O ABYX 3HAKOB ITOCJIC 3anAaTon
Kirouu:

L1 | 2 | 3] 4[5]6 7 ]8] 9 J10f] 11 | 12 ] 13|
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1- [1,4571086]062]970,28[026]057] 09 | - | 0,66 |11,52]1333
3,2- 1,4
1,3-
4, 4-

TumnoBbie OLIEHOYHbIE MAaTEPUAJIBI 110 TeMe 2
3ananus mo reme 2

3apnaume 1. Iloctpouts cereBoii rpad ToBapoobopora Mexay crpaHamu CeBepHOU
EBporbl, eciau Marpuiia CMEKHOCTH UMEET BUJI:

Norway | Lithuania | Latvia | Denmark | Sweden | Ireland | Finland | Estonia
Norway 0 1 0 1 0 0 1 1
Lithuania 1 0 0 0 1 0 0 0
Latvia 0 0 0 0 1 0 0 0
Denmark 1 0 0 0 0 0 1 0
Sweden 0 1 1 0 0 1 0 1
Ireland 0 0 0 0 1 0 0 0
Finland 1 0 0 1 0 0 0 1
Estonia 1 0 0 0 1 0 1 0

3amanue 2. PemuTh 3amady ceTeBoro aHanausa rpada, OnuchIBaIoue IIOTHOCTh TOPTOBO-
SKOHOMHYECKHX CBs3eil Mexay cTpanamu FOxxHoit EBpormbl, ecnu rpad umeer BUIL:

3ananmue 3. [Toctpouts rpad adpdunmmposannoctu s daitna nanaeix UserNetR::hwd. B
naHHOM (aiine aktepsl [onnuByna cBsi3aHbl MEXKIY co00il QuiIbMaMu, B KOTOPBIX OHU CHSUIHCH
BMECTE.

3aganue 4. Pemnth 3a71a4y NOCTPOEHMSI U aHalIM3a rpada U3 1aHHBIX 00 ONTOBOI TOProBie
BUHOM. Tabnuiy AaHHBIX B3ATh W3 caiita kHuru Jxona ®opmana. Muoro mudp: AHBIU3
Oomnpiux maHHbIX pu tomoiu Excel. — M.: Anpniuna [Ta6mumep, 2016 — 461 c.
www.wiley.com/go/datasmart. 3agauy permts B Gephi MccnenoBars MOgyasipHOCTb Tpada.
[TocTpouTh KIacTepbl MOIYASIPHOCTH.
Tumnosbie BONMPOCHI JIS1 ONPOCA 1O Teme 2:
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Jaiite onpenenenue cetn. HazoBuTe crocoOb! 3a1anust ceTei.

B 4yeM cocTosT 0COOEHHOCTH COLMAIBHEIX CETEH?

Kakue mapameTpbl pacCUUTHIBAIOTCS TPU aHAIM3E CeTeh?

[Tokazarenu eHTpaIbHOCTH CETU?

Knacrepuzanmst Ha rpadax. IIpoBemuTe CpaBHHUTEIBHBIM aHAIU3 METOJOB, KOTOpHIE
WCTIONB3YIOTCS MPH KIIACTepHU3aIiK Ha rpadax

6. Yro Takoe cetu apdumpoBanHocTu? [IpuBenuTe mpuMepsl.

arOddE

Tunosbie OLeHOYHBIE MATEPHAJIBI 110 TeMe 3
3amanuda mo teme 3
3ananue 1. Pemuths 3amauy ¢akTopHOTO aHanmu3a aiia Habopa gaHHBIX ausland.sav. JlaHHbie
NPEICTaBISIIOT COOOW pe3ynabTaThl aHKETUPOBaHUs, MpoBeAeHHoro Muctutyrom Conmonoruu
Vuusepcurera MapOypr. Ha ocHoBe pa3paOoTaHHONW aHKeThl Ha JBYX TI'€CCEHCKHX
METAJUTYPTHUYECKUX TMPEANPHUITUAX OBbIO TPOU3BEIACHO HCCICNIOBAaHHE OTHOIIEHUS K
uHocTpaHuaMm. OmnpaiinBaeMbIM IPEUIOKUIN BbICKa3aThb CBOE OTHOIIEHHE K CIEAYIOLIUM
HSATHAIIATH [TOJI0KEHUSIM:
. Heo0xoauMo ynmyunuTh HHTETPALUI0 HHOCTPAHIIEB.
. HeoOxoaumMo Msirde OTHOCUTBCS K O€KEHIaM.
. Henbru I'epManuy 10JKHBI ObITh HOTPAYeHbl HA HYX/IbI CTPaHBbI.
. l'epmanns — 310 He ciryx0a COIMaTBFHONW MOMOIIH JIJIsl BCETO MUDA.
. HeoGxonnMmo craparbcst HajlaXkMBaTh XOPOUIME OTHOIIEHHUS APYT C JPYTOM.
. [IpaBa GexeHIeB ciaeayeT OrpaHuInTh.
. Hem11bl cCTaHYT MEHBIIMHCTBOM.
. [IpaBo OexeHIeB HEOOXOIMMO OXPaHATH BO Beel EBpore.
. BpaxxneOHOCTh K MHOCTpaHIIaM HAHOCUT Bpel SKOHOMUKe | epMaHum.
e 10. CHayana He00OX0IMMO CO3/1aTh HOPMAJIbHbIE )KUITUIIIHBIE YCIIOBUS JUIsl HEMIIEB.
e 11. M&I Beaib TOXKe NMPAKTHUECKU BE3/IE SIBJIIEMCS HHOCTPAHLIAMHU.
e 12. MynbTuKYIbTYpa O3Ha4aeT MYJIbTUKPUMHUHAIL.
e 13. B moake HeT cBOOOIHBIX MECT.
e 14. UHoCTpaHIIbI BOH.
e 15. UHTerpanus HHOCTpaHIIEB — ATO YOUNHCTBO HAIIMH.

OneHkH CTaBWIMCh 0 CEMHOANBbHOM IIKajie: oT MmojHoro Hecornacus (1) mo momHOro
cormacus (7). Pesymprarel ompoca mus 90 uemoBek XxpaHsTcs B (aiine ausland.sav B
nepeMeHHbIX al - al5. Ilpumep npuBeneH B camoyunrene SPSS.

OTMmeTuM, 4YTO JaHHbIE MPUBEACHbI Ha HEMENIKOM s3bIke. IIpu BBINOJIHEHUM 3alaHus
CJIeJlyeT JJaHHbIE MPEACTABUTH Ha PYCCKOM SI3BIKE.

[ ]
O 00 1 N N B W —

3aganme 2. PemuTh 3a1ayy MHOTOMEPHOIO IIKAJIMPOBAaHUS, €CIM MarpHlia pasziuyud 10
BOCBMU CTPaHaM UMEET BUJL

Neri/nt Amnrona Apren | ABcTpa Kurait | Ky6a | Snonus | CLHA | 3umGabse
THHA s

Amnromna 0,00 1,41 1,00 1,00 1,41 | 1,41 1,73 0,71

Aprentuna | 1,41 0,00 1,00 1,73 1,41 | 1,41 1,00 1,41

Ascrpayus | 1,00 1,00 0,00 1,41 1,73 1,00 1,41 1,00

Kuraii 1,00 1,73 1,41 0,00 1,00 | 1,00 1,41 1,00

Ky6a 1,41 1,41 1,73 1,00 0,00 | 1,41 1,00 1,41
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Slnonus 1,41 1,41 1,00 1,00 1,41 0,00 1,00 1,41
CIIA 1,73 1,00 1,41 1,41 1,00 1,00 0,00 1,73
3uMbabBe 0,71 1,41 1,00 1,00 1,41 1,41 1,73 0,00

3auaHne 3.Pemnts KOPPCCIIOHACHTHOI'O aHaJIn3a IJIA Ha60pa JaHHBIX .

smoking. Habop

JIAHHBIX BKJIIOYAET CBEJICHUS O COTPYIHHMKAX (CTapiive W MIJAIINEe MEHEIKEphl, CTapliue U
MIJIaJIINe COTPYAHHUKHK) U 00 MX MPEAPacHoiIOKEHHOCTH K KypeHHUIo (He KypuT, ciiabo, cpelHe,

CHJIBHO).
Simple correspondence analysis example data file.
NONE LIGHT MEDIUM HEAVY
SR.MANAGERS 4 2 3 2
JR.MANAGERS 4 3 7 4
SR.EMPLOYEES 25 10 12 4
JR.EMPLOYEES 18 24 33 13
SECRETARIES 10 6 7 2
Permmts 3a1auy KOppeCnoHIEHTHOTO aHaIK3a 71l Ha0opa JaHHBIX
JIOJDKHOCTB Kypenue AJKorouspb
Crapumii MeHeKep HET HET
Munaamuii MeHexoKep cinabo Ja
Crapimii COTpyJIHUK cpenHe MHOTI /1A
Mutaamuii COTpyAHUK CHJIBHO HET
Cekpertapb HET Ja
Crapumii MeHeKep HET HET
Muitagmuii MEHEXKED ci1abo HET
Crapumii COTpyIHUK HET Ja
Muitagmuii COTpyAHUK cnabo MHOT 1A
Cekperapb CHJIBHO Ja
Crapiuii MeHeKep c1abo HET
Mutaammii MEHEXKED HET HET
Crapumuii COTpyIHUK HET Ja
Mutaamuii COTpyAHUK CHJIBHO HHOT'Ja
Cekpertapb cpenHe WHOT]Ia
Crapiuii MeHeKep cpenHe HET
Muitagmui MEHEXKED HET aa
Crapumii COTpyJIHUK HET HET
Munaamuii COTpyIHUK ciabo HET
Cekpertapb HET HET
Crapumii COTpyJIHUK CHJIBHO Ja
Munaamuii COTpyIHUK HET HET
Crapmmii COTpyIHUK CHJIBHO HET
[Iporpammuct CpellHe na
[Iporpammuct CpellHe HET
[Iporpammuct HET WHOTA
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PykoBogurenn HET UHOrga
PykoBoauTenn cpeaHe HET
PykoBoauTesnn HET HET
[Iporpammuct CHIJIBHO Ia
Cexkperapb HET HET
Mutaimuii COTpyAHUK cpeaHe HET
Muaammii MEHEXKEP HET na

Tunosbie BONPOCHI 1JIs1 ONIPOCa 110 Teme 3:

©CoNoOA~AWNE

B uem cyTh 3a1au MHOrOMEpPHOTO IIKAIUPOBaHUA?

Kak permraercs 3a1a4a METpUYECKOT0 MIKATUPOBaHUs 110 Top- repcony?

B yem oTiune METpUUECKOro MKaJIUPOBAHUS OT HEMETPUYECKOro?

Kak cTpoutcs marpuna pasindauii 00beKTOB?

KakoB anroputm peleHus 3a/1aud HEeMETPUUYECKOr0 NIKaIMPOBaHUs?

Kakue nomymieHust mpuHUMAOTCS IIPU peLIeHUH 33/1a4 (PaKTOPHOTO aHaiu3a’?
Ha3zoBure 3tamsl (hakropHOro aHanuza?

Kakue kputepun UCHoab3yOTCs IpU 3a/laHUU TapaMeTpoB (PaKTOPHOTO aHanu3a’?
JlaiiTe 0011yI0 XapaKTEpUCTUKY 3a]a4 OpAUHALIIH

10 Yro Takoe KOPPECIOHICHTHBIIN aHan3?

Tect

1. Dramnbl pakTOpHOTO aHAIK3a
[TocTaBbTe COOTBETCTBHE MEXJAY HOMEpPAMH JTanoB (HAKTOPHOTO aHaIM3a M WX

COACPIKAaHHUEM

1.

2.

3.
HAOIIONEHUS

4,

5.

Bri6op meTona akropHoro ananmza
Br160p uncia KoMnoHeHT (pakTopoB)
[TocTpoenne MaTpuIl ¥ OIpe/IesIeHUe 3HAYCHUI KOMITOHEHT ((haKTOPOB) TSI KXKIOTO

Bpatenue koMrnoHeHT ((hakTopos
WHTtepriperanys NOJTy4eHHbIX KOMIOHEHT ((hakTopoB)

2. KoppensaunoHHast MaTpuia
Juarpamma koppessiiimoHHoN Matpuliel [Tupcona umeer Bua

Bribepure npaBUIIbHBIN OTBET

1.
2.

3¢ dHeKTUBHOCTD (haKTOPHOTO aHAIM3a HEBBICOKA
CIIEYeT BBIMOMHATH (paKTOpHBIA aHanmwu3. OIHAKO O STOr0 HEOOXOIUMO BBHIOpAThH

MTOJIMHOYKECTBO aHAIN3UPYEMBIX [IEPEMEHHBIX

3.

LenecooOpa3Ho pemuTh 3a/1a4y (pakTOPHOTo aHaIU3a
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4, JIist IpUHSTHS PElIeHusT O 1eJIeco00pa3HOCTH (DAKTOPHOTO aHaIM3a HEOOXOIUMO
HCTIOJIb30BaTh HEMapaMeTPHUUECKUE KPUTEPUN KOPPEISIIUU

5. QdakTopHbIi aHamu3 He uenecoodpazeH. HyxHo mompoOoBaTh peluTh 3a1ady
METOJIOM TJIABHBIX KOMITOHEHT

3. Marpuiia ¢pakTOpHBIX HArpy30K

Urto o3Ha4aeT 3IeMEeHT MaTpHIlbl (PaKTOPHBIX HATPY30K aij?

1 KOPPEJISIINI0 MEXAY TIEpeMEHHOM 1 (DaKTOpOM (KOMITOHEHTOM )

2 KOBapHaIIO MKy HAOMIOICHUSIMU

3. CYMMapHYIO JUCIIEPCUIO HAOMIONECHHH IS KaKON TIepEMEHHBIX
4 JUCTICPCUIO HAOTFOMCHUI ISt KaKI0ro (pakTopa (KOMITIOHEHTA)
5. CTaHJAPTU3UPOBAHHOE 3HAYECHUE IEPEMEHHOM

4. Onenka kadecTBa (pakTOpHOTO aHAU3a
B pesynbrare pemenus 3agaud (paKTOPHOIO aHAIM3a MOIY4EHbl IpadMKd HArpy3o0K Jis
Ka)KJIOTO THIIA [[BETKAa HAOOpa JaHHBIX iris

Bri6epute npaBuiibHOE paHXUPOBAaHUE KaueCcTBa pelIeHUs 3a1a4u (PaKTOPHOTO aHAN3a JIIs
pa3HBIX KJIACCOB I[BETOB

1. Ka4yeCTBO OJIMHAKOBOE

2 1 setosa, 2. versicolor, 3 — virginica
3. 1 setosa, 2. - virginica, 3. - versicolor
4 3 setosa, 2. - virginica, 1. - versicolor
5 3 setosa, 1. - virginica, 2. - versicolor

5. Kpurepuii Kaiizepa
Jlnarpamma KaMEeHHUCTOM OCBINTA UMEET BHUJL
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AunarpamMma KaMeHUCTOM ocbinn

% —#= PC Actual Data

- PC Simulated Data
—&— FA Actual Data
Py ~  FA Simulated Data

3

eigenvalues of principal components and factor analysis
>

Factor/Component Number

quy PaBHO PEKOMCHAYCMOC YUCIIO INIAaBHBIX KOMIIOHCHT IJIA q)aKTI/IT-IeCKI/IX JaHHBbIX, €CJIN
HCIIOJIB3YCTCsI METO ITTaBHBIX KoMITOHeHT? OTBET JaTb 4YHCJIOM

6. Marpuna (GakTopHBIX Harpy30K

Hcxonnbiii Habop nanHbIX comepxut 20 nabmronenuit u 11 nepemennsix (feature). Ilocne
aHaJM3a 3HAYCHUH KpuUTepHeB (AKTOPHOTO aHalM3a NPUHATO pEIIeHHE O IBYX (aKTopax.
JluarpaMma pe3yabraroB (PaKTOPHOTO aHAIN3a UMEET BUI:

Factor Analysis

Bei0epuTe npaBmiibHYIO0 pa3MepHOCTb MaTpHIbl (PaKTOPHBIX HArpy30K, €CIH MPEBOE YUCIO
napbl YUCes OMpEeesieT YUCIIO CTPOK, a BTOPOE - YUCIIO CTOJIOII0B

7. MeToJ1 IIIaBHBIX KOMIIOHEHT

B pesynbrare pemieHMs 3alaud COKpAIEHUS PAa3MEPHOCTH Ul Habopa irls MeToaoM
[JIaBHBIX KOMIIOHEHT MOJTYy4YeHbI TaOIUIIBI
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KakoBa 107151 00BsICHEHHOHN TUCTIEpCUU IEPEMEHHBIX MTEPBOM IIIaBHOI KOMITIOHEHTOI? OTBET
JaTh C TOYHOCTHIO JIO JIBYX 3HAKOB IIOC/IE 3amsiToi. B kauecTBe paspenuTens UCHOIb30BaTh
3aIATYIO

8. MeTo/ II1aBHBIX KOMIIOHCHT

Jlist perienust 3amaqu (aKTOPHOTO aHAIKM3a B R BBINMOIHEH CIIETYIOMUNA CKPUIIT

library(psych)

pc <- principal(USJudgeRatings[,-1], nfactors=6,rotate="none'). CKOJBKO TJIaBHBIX
KOMIIOHEHT JJOCTATOYHO ISl pelICHUs 3a1a4u (HaKkTOpHOTo aHanm3a? OTBET AaTh YUCIOM

9. Metoa r71aBHBIX KOMIIOHEHT
[Ipn pemienun 3ajmaun opAMHANU3alUMU ModydeHa auarpamma. Kakas nons agucnepcuu

MEPEMCHHBIX OMMUCBIBACTCA C ITOMOIIBIO ABYX ITIABHBIX KOMHOHGHT?
PCA - USJudgeRatings data

SADEN.G.A
.

| DANNEHY,J.F

BRACKEN J.J WALLRA
.

LEVISTERRLL IARRILLKD. | PASKEeaD M
. . ! .
TIERNEY W.LJR. NARUK H.J
, ! SPEZIALE J A
] : wigr M FLM,
sTAPLEYRNENE .
TESTOR..

[ o e e e e TE ST L SATANESRENZOM L LBINOW-LE
GRILOAE  * HAMLLEC o e SRR R
HEALEY AH Dg&{_ﬂﬁgﬁ@rdo Al O'SULLIVANT..
MCGRATH I F. ! OBRIENE.J .

.
WRIGHT Difens £ 8
5

Missal H M ALEXANDER,J.M.
p .

Dim2 (3.9%)

AARONSONLH

DEVITAH.J.
.

MIGNONEAF MARTIN,L.F.
. .
DRISCOLLR.J
i

'7‘.5 ':"IU 2‘5 0.0 2.‘5 EJU
Dim1 (92 3%)
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OTBeT AaTh C TOYHOCTHIO JI0 ABYX 3HAKOB IOCJIE 3aNsATON

10. CobcTBEHHBIE 3HAYECHUS
[lpu pemennn 3amauu (aKTOPHOTO aHAIM3a METOAOM IJIAaBHBIX KOMIIOHEHT B SPSS
HoJIy4eHa Tabiuna oObsICHEHHOW COBOKYITHOM AUCIIEPCHH.

OB bAcCHEHHAA COBOKYNHaA AUCNepcHA

HauankHkle cOGCTERHHEIR 3HAYEHWA

VI3EMeYEHWE CYMMBl KEAOPATOR HATPY30K

CyMMapHLIA CyMMapHbIi
KOMMIOHEHT Bcero % AUCNEpCHK % Ecero % gucnepcuu %
1 2,91 72,770 72,770 2,91 72,770 72,770
2 821 23,0 85,801 921 23,031 95,801
3 147 3,684 89,485
4 021 A15 100,000

MeTod BelAeNeHWA QaKTOROB: MEeTO TNABHBIX KOMMOHEHT.

Uemy paBHO COOCTBEHHOE 3HA4YCHHE /ISl MEPBOW INIABHON KOMIIOHEHTHI? OTBET JaTh C

TOYHOCTBIO 4O ABYX 3HAKOB IIOCJIC 3aIIsTON

Kiroumn:
1 2 3 4 5 6 7 8 10
1-1, 2-2, 2 1 3 4 | (11,2) | 0,92 1 0,96 291
3-3, 4-4,
5-5

TunoBble OLIEHOYHBbIE MATEPHAJIBI 110 TeMe 4
3amanuda mo teme 4
3anganue 1.
Hcnonp3oBanue nmakera QlikView, Tableau u Power BI myis perenus 3apa4 aHaau3a TaHHBIX
o nemorpaduueckor curyaruu B Poccuu. [l kakmoro BapuaHTa TPHUBEACHBI TaOMUIBI C
yKa3aHWEM BHUJA WCXOIHBIX JAaHHBIX, KOTOpbIe OyIyT aHaTU3UPOBATHCS CpPEACTBAMH OH3HEC-

AHAJIUTUKH.
rop
oJic Mna oc Tpyno
Koe . H. CII0CO
Ba |r | o0 | pe | Hac | 3ap | mur | Cme | Poxn | Cme | Hac | @ | mpect | cenp | OHoe 6e3p
pua | O J1a T (S (] Ia pan PTHO acMo PTHO () (] OH ymiae CKE Hacen abot
HT I | CTh OH HHUC Ta )48 CTh CThb CTh HHUC JbI HUA Xo3 CHHUC HBIC
1 |+ + | + + - - + + - + - + +
2 |+ | + + - + - - + + - - +
3 |+ + + + - - + + - + + +
4 |+ | + + - + - + - - + + - + + -
5 |+ + | + + - - + + - + - +
6 |+] + | + - + + - - - + + - - + -
7 |+ | + + + - - + + + - + + +
8 |+ | + + - + - + + - + + - + + +
9 |+ + | + + - - + + + - + - + +
10 |+ + | + - + + - - - + + - - + -
11 | +] + + + - - - + + - + + -
12 | +] + + - + - + - - + + - + + -
13 |+ + + + - - + + + - + - + +
14 [+ + | + - + - + - + + - - + +
15 |+] + + + - - + + + - + + +
16 |+ + | + - + - - - + + - + -
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17 |+ + | + + - - + + - + - +

18 |+ + | + - + + - - - + + - - + -
19 |+] + | + + - - + + + - + + +
20 |+ | + | + - + - + + - + + - + + +
21 |+ | + + + - - + + + - + - + +
22 |+ | + | + - + + - - - + + - - + -
23 |+ | + | + + - - - + + - + + -
24 |+ | + + - + - + - - + + - + + -
25 |+ | + | + + - + - + + + - + - + +

3amanne 2. Ha ocHOBe JaHHBIX U3 POCCHICKOr0 CTATUCTUYECKOIO exxeroquuka. Pasmen mis
MCCJIeIOBaHMS BBIOpATh IO COTJIACOBAHUIO C IpernojaaBaTeneM. B miardopme mpemycMoTpeTh
UCIIOJIb30BaTh CKPHIITOB HA OJIHOM U3 S3BIKOB aHAIMTUKH, a TAK)KE WCIOJIb30BaHUE (DYHKIIMI
s3pika M, sBeika DAX, pa3nuuHbple WHCTPYMEHTHl BH3yalM3alMd. B Monmenu JaHHBIX
MIPEAYCMOTPETh HECKOJIBKO TaOIUIl U X B3aUMOCBS3b.

Tunosblie BONpPocHI 1Jis1 ONIPOCa 10 Teme 4:

1. Jaiite 00111yt0 XapaKTEpUCTUKY CPEICTB OHM3HEC-aHATUTUKI

2. JaiiTe XapakTepuCTUKy MOJeNeil TaHHbIX, HCTIoNb3yeMbIX B Qlik

3. Jaiite o01yro xapakrepucTuKy tuiatgopmel Power Platform.

4, BremomauTe cpaBauTenbHbIN ananu3 Power BI desktop, Power BI online

5. Jaiite  0o0mIyr0  XapakTepUCTUKYy  BU3YaJbHBIX  HMHCTPYMEHTOB, KOTOpPbIE
ucnonb3yrorcsa n Power Bl

6. Kakue rpaduueckue npunoxxeHus BXomst B coctaB Microsoft office. [laiite oburyro

XapaKTepUCTUKY si3bika DAX/

5. OIIeHO'-IHLIe MaTepHuaJIbl l'[pOMG)KyTO‘-IHOfI arTeCTallMi 10 JUCHUIIJIMHE

5.1. IKk3amMeH NPOBOAUTCS C UCIIOIH30BAHUEM METOJIOB U CPECTB.

3anaHue Ousieta BKIIIOYAEeT B ce0s JABa TEOPETUUYECKUX BOINPOCA U OJIHO MPAKTUYECKOE
3a/laHue Ui PEIICHUs B KOMIIBIOTEPHBIX NMPOrpaMMax BU3YyaJIM3allMM M aHainu3a JaHHbIX. [Ipu
IPOBEJCHUM 3a4eTa C OLIEHKOW 3K3aMEHAI[MOHHBIM OWJIeT BBIOMpAeT caM SK3aMEHYeMbIl B
CJIydyaifHOM MOpSJIKE ¢ MOMOUIbIO JTaTUYMKa CIydalHBIX YMCEN WIM ¢ TIOMOIIBIO0 BbIOOpa OiiaHka
OowreroB. OueHKa pe3yJabTaTOB YCTHOTO AaTTECTAl[MOHHOTO MCIBITAHUS — OOBSBISAETCS
oOyyaromumMmcs B JIeHb ero nposeneHus. [1o okoHyaHun oTBETa Ha BONPOCHI OMIIETa HK3aMEHATOP
MOJKET 33aTh HK3aMEHYEMOMY JIOMIOJTHUTENIbHBIE U YTOUHSIOIIME BOMPOCHI B IIpe/ieax yueOHOoro
MaTepuaia, BBIHECEHHOT O Ha 3k3aMeH. [Ipy olieHKe 3HaHMH MarucTpaHTa NpenoiaBarenb JOHKEH
PYKOBOJCTBOBAThCSI MPUBEJCHHON B paboueil mporpamme IIKaJIoi OLIEHWBAaHUS PE3yJIbTAaTOB, a
TaK)Ke CIEIYIOIUMU KPUTEPUIMHU:

— MPaBWJIBHOCTH OTBETA Ha BOIIPOCHI OMIIeTa;

— MOJIHOTA OTBETA, 3HAHUE TEPMUHOJIOTHH;

— JIOTMKAa ¥ apIyMEHTHPOBAaHHOCTb OTBETA;

— CIIOCOOHOCTH JIeJIaTh BHIBOJIBL.

5.2. OueHoYHbIe MAaTEPHAJIbI IPOMEKYTOUHON aTTecTalluu
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KoMmoHeHT KoMIleTeHIIUH

ITpomeKy TOUHBbIIH/KTI0UeBOI
HHIUKATOP OLleHUBAHUS

Kpurepnii oneHuBaHus

IIKC-2.1

Hcnons3yer COBPEMECHHBIE
METOJBI, MH(pOPMaILMOHHBIE
TEXHOJIOTUH, IPOrpaMMHBIN
UHCTpYMEHTapuii B  oObeMme,
HEOOXOIUMOM Ui pEIICHUs
3a1a4 OU3HEC-aHAINTHKHY,
HCIIONIb3YyEeT AHIVIOS3bIYHYIO
OKYMEHTalll0 U CIIPaBOYHBIC
CUCTEMBI

Hcnone3yer  mHpOpMALIHIO,
METOIl HM  MPOrpaMMHbBIC
cpezncTBa ee coopa, 00paboTKu
W aHalu3a, B TOM 4YHCIE C

MCTIOJIb30BaHUEM

MHTEJUICKTYaIbHBIX METOJIOB.
CamMocTosATeNnbHO peaer
3a7a4M  HMHTEIJUICKTYaJIbHOTO
aHanu3a JAHHBIX, TEKCTOB H
N300paXeHUH C  TMOMOIIBIO
aHATUTHYECKUX  mardopm,

¢dpeiimopkoB  Python Keras,
TensorFlow

TumnoBblie OLlEeHOYHbIE MaTepHuaJjJbl HpOMe)l(yTOqHOﬁ aTTeCTallum

TunoBblie BOIIPOCHI, BLIHOCUMBI€ HA IK3aMCH

N

[TonsTre ananu3a ganHbx. CTaHIapTU3AIMS TIPOIEcca aHAIM3a TaHHBIX.
2D u 3D-muarpammel. ITapamerpsl auarpamm. Ioctpoenue quarpamm B Python u R.

3. Jmarpammsbl paccestaus. CTaTHCTUYECKHUE AUArpaMMbl, THCTOIPaMMBI, (PYHKIUH SIIEPHOM
IUIOTHOCTH. J{narpammel pa3maxoB. Kpyrossie u crosn6ukoBsle quarpaMmbl. CKpUITHYHbIE

AuarpaMMbl.

4. TlpenoOpabotka mannHbix. OuucTka NaHHBIX. bopb0Oa ¢ mpomyckamMu U aHOMAIHMSIMH.
OrnucarenpHass CTaTUCTUKA W TOATOHKA pacnpenenenuil. Kiaccuueckume Metonsl u

KpUTCPUHU CTAaTUCTUKHU.
Ta6nmu,1 COMMPS’KEHHOCTHU. HOMI/IHaJ'II)HI)Ie, MOPAAKOBBIC U UHTCPBAJIbHBIC CTATUCTUKH.

o1

6. Mertoasl moBTopHO#M BBIOOpKH. Byrctpen. Kpocc-npoBepka. IlepectaHoBOuHBIN TecT.

MerTo 1 cKkIaIHOTO HOXKA.

7. Tlokazarenu rpada. Pasmep. IImotHocts. Kommnonentsl. [uamerp. Koadduument
KJ1acrepusanuu. LleHTpanbHOCTb.
8. ConuanbHas ceTb. Mepbl eHTpadbHOCTU. LleHTpanbHOCTh MO 65u30cTH. LleHTpaabHOCTD

10 MIOCPEIHUYECTBY.

9. Knacrepuzauus Ha rpadax. IToctpoenue rpagos B R. bubnuoreku padbots! ¢ rpadhamu u
coLlMaJbHBIMU ceTsiMU igraph, network.

10. I'papuueckoe npeacTaBieHne U yKIAAKa CETH. AJITOPUTMBI YKIaIKH.

11. ConmanpHas crutoueHHOCTh. Kimnku. O6Hapyx)eHue coolmiecTB. MoTysipHOCTb.

12. Cetn apunrpoBaHHOCTH.
13. lunamuueckue cetr. MoJenupoBaHue JMHAMUYECKUX CETEH.

14. ArperupoBaHue U rpynnupoBaHue JaHHbIX. OniepaTopbl arperupoBaHusl.
15. Coanas Tabmuia. Power pivot. Power view.
16. Ioustie npoekuuu. [punimn opauHanuu HaOroneHui. MeTos! opauHanui. OCHOBHbIE

MHOI'OMEPHEBIEC MCETOAbI CTATUCTHYCCKOI'O aHaIMn3a. 33213‘—11/1 CHMXXCHUA PASMEPHOCTHU

JaHHBbIX.

17. Meron rtinaBHBIX KOMIOHEHT. DakTopHbIM aHanmu3. OCHOBHBIE ATambl (HAKTOPHOTO
ananuza. Kpurepuu akroproro ananmza. Matpunia GpakTopHbIX Harpy3ok. OOIIHOCTh U
XapaKTEPHOCTh MepeMeHHbIX. ['paduk GakToOpHBIX HATPY30K. METOIbI BpaIICHUS

18. MuoromepHoe mkanupoBanue. [lonsTue crpecca. AHANINU3 COOTBETCTBHIA.

19. O6mias xapakTepuCTHKa CPEACTB OM3HEC-aHATUTHKH.
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20. ITmarpopma Power Bl. OcnoBubie 3amaun BHeapeHuss Power BI B kommanuu. CoctaB
wiatgopmsel. Penakrop Power BI querry Editor.

21. S3eixk DAX. CpencTa BU3yaau3aiyy JaHHBIX.

22. IInaropma Qlik sense. OcobennocTr moctpoenus oryeros ¢ momoinsio Qlik sense.

23. O6mas xapakrepuctuka Tableau.

TunosBble 3a1a4M HA dK3aMeH

3agauya 1. Co3nars ciaydaiiHyro nocienoBarenbHOCTh B R pasmepom B 500 HabmoneHmii ¢
MCIIOJIB30BaHUEM I'€HEpAaTOpa PaBHOMEPHO pacHpeleeHHbIX dncen B auanasoHe or 0 mo 10.
ITpoBepUTH CTATUCTUUECKYIO TMIIOTE3Y O YUCIOBBIX 3HAYEHUSIX [1apAMETPOB:

1 H,:a=0,5H,:a#0,5.

2H,:a=5H,:a>5.

[Toctpouts rucrorpammy pacnpenenenuss B R, SPSS, python. Iloctpouts rucrorpamMmmy
4acTOT U THCTOrpaMMy OTHOCHUTEIBHBIX 4acTOT. [Ipym mocTpoeHMM THCTOrpaMMbl OLEHUTh U
3a/1aTh YKMCJIO UHTEPBAJIOB. YKa3aTh Ha3BaHUE OCEH M Ha3BaHUE MMCTOIPAMMBI, a TAKXKE 3aJIUBKY
cuHero 1era. Ha tnarpaMMy oMeCTUTh KPUBYIO SIACPHOM IIIOTHOCTH, a TAKXKE allIIPOKCUMALIUIO
PaBHOMEPHBIM 3aKOHOM pactipeseneHus. [Ipu noctpoennn KpuBoi peryinpoBarh €€ IM1aJKOCTh.

- OLEHUTDb CTATUCTUYECKNE XaPAKTEPUCTHKH.

- [Ipu mpoBepke rumoTesbl: UCHOIb30BaTh OJHOBBIOOPOUHBIN T-KpuTepuil. 3a1arb YpOBEHb
3Haunmoctu 0,05. Mcnonb30Barh OJHOCTOPOHHIOKO U IByXCTOPOHHIOIO IIPOBEPKH IT'MIIOTE3bI.

- [IpoBeputh runoTe3y O paBHOMEPHOM 3aKOHE pacIpelesieHUsl C IMOMOIIbI0 KpPUTEPHS
Konmoroposa-CMupHoBa.

3ajauy pelnTh B pa3IMuHbIX TPUIOKEHHX.

3apaua 2. B ¢aiine T'ocCnyx0Oa.txt mpuBeAeHbl JaHHbIE MO CTaxy pabOThl, CTaXy B
JIOJDKHOCTH ¥ BO3PACTy B TOCYAApPCTBEHHOM Ciryx0e.

—IlocTpouTh rUCTOrpaMMBbl pacrpeieieHus CIy4alHbIX BEJINYHH.

—O1eHNTh BBIOOPOUHBIE XapAKTEPUCTUKU.

—IIpoBepuTh CTaTUCTUYECKHUE TUIIOTE3bl O 3HAYMMOM OTJIMYMHU CTa)a B JIOJKHOCTH, CTaka
paboThl Ha roc. ciyk0e M Bo3pacTa Uil MYKYMH U KEHIMH C UCIIOJIb30BaHHEM t-KpUTEpUS U
Kputepus MaHHa- YUTHU.

—IlocTpouTs [uarpaMmMel pazmaxa Juis CIIy4allHbIX BEJIMUMH: BO3PACT, CTaX CIYXKOBbI.

3anauy pemmmts B SPSS, python, R.

3agaya 3. TakCOMOTOpHYIO KOMIAHHMIO HHTEPECYET 3aBHUCHUMOCTb MEXIY CpPEIHUM
npoOeroM aBTOMAIIMHBI B pacueTe Ha 1 J TOIUIMBAa M BO3pacTOM MamluHbL. bbuin B3sATHI 12
aBTOMAIIMH OAHOM Mapku. IlockoibKy BoOAUTENsAMU ObUIM MYXYMHBI M SKEHUIUHBI,
IPEANoIarajoch, 4YTo Kakas-To 4yacTb MU3MEHUYMBOCTH MpoOera onpenensercs pasHoH TeXHUKOH
BOXKJICHUSI Y MYKUMH WM JKEHIIWH. 3HAU€HUs CpeJHero npobera ObUIM paccCuyUTaHbl HA OCHOBE
CBEICHUH O PACXO/le TOPIOYETO MOCIE MPOXOXkKAEeHUs MamuHON paccrosHus 100 kM. [lanHbIE
MIPUBEICHBI B TAOJIHIIE.

[Ton (MyX4UHBI, Bo3pact Mammssl, et Pacxon roprouero, k.
KCHILUHBI)

MY’K4YHMHA 3 8,92
JKEHIIMHA 4 8.8
JKeHII[MHA 3 9,48
MY>KYHMHA 2 9,68
JKEHIIMHA 1 10,2
MYy’>KUMHa 5 8,44
MY>KUMHa 4 8,24
MY>KUMHa 1 9,6
JKEHIIIMHA 1 10,4
MY>K4HMHa 2 9,24
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JKEHIIIHA 2 9,92
MYX4YMHA 3 8,08

- OnpenenuTb, 3HAYUMBI JIM PA3IUYUg MEXKIY NpoOeroM Juis BOTUTEICH-MYKYUMH H
BOJMTENCH JKEHIIMH, WCIONb3ysd T-TecT /s HE3aBUCHUMBIX TPy (IBYXCTOPOHHUH U
OJHOCTOPOHHMI). 11 IpOBEpKHM TUIOTE3bl MPOBEPUTH TMIIOTE3Y O IOCTOSHCTBE JUCIIEPCHU.
CpaBHUTB pe3ynbTaThl IPOBEPKH TMIIOTE3BI C PE3yIbTaTaMu IPOBEPKH 110 KpuTeprio ManHa- YuTHuU.
IlocTpouTs nuarpaMMsl pa3maxa.

- [locTpouTh SAUMYHBIE TUArpaMMBbI JUIs1 BOAUTENEH MY»XUMH U BOAUTEICH-)KEHIIVH.

- Pemmth 3aga4y nocTpoeHus onucareabHON CTATUCTUKY B PA3JIMUHBIX PUIIOKEHUSX.

Jlis mpoBepku TUIOTE3bl MO KpuTepuio ManHa-YuTHu B R ucnosnb3oBarh (QyHKIHUIO

wilcox.test(y ~ x, data)

3apaua 4. Coznars ABe Ciy4dalHbIE TOCJIEIOBATEIbHOCTH JIBYX CIy4YallHBIX BEIWYMHAX,
pa3mepom B 200 HaOIIOAEHUI, TOTYUYEHHBIX C TTOMOIIBIO TeHEPaTOPOB HOPMAJIBHO PacHpeIeIeHHBIX
CIy4YaliHbIX YHCEJ, MMEIOUIMX OJMHAKOBOE MAaTEMarHuyecKoe OXHJAHHWE, PaBHOE 5 U CKoO,
COOTBETCTBEHHO 1 1 2.

- [IpoBepuTh rUNOTE3y O PAaBEHCTBE MAareMaTMYECKUX OXXHMJIAHUN U JMCIIEPCHM JTaHHBIX
BEJINYMH.

- I3mMenuTh reHeparop, 100aBUB B MEPBBIA TEHEPATOpP CMEIICHHWE MaTeMaTHYeCcKOro
okusaHusi. BHOBb IPOBEPUTH CTATUCTUUYECKYIO THUIIOTESY.

- [IpoBepUTh rUNOTE3bI O HOPMAILHOM 3aKOHE PACIIPEICICHHUS.

- Haiitu cymmy ntu ciiy4aiHbIX BEJIMYUH, pABHOMEPHO pacipeesieHHbIX Ha uHTepsaie 0, 2.
[IpoBepuTh runoTe3y 0 HOPMaIbHOM 3aKOHE PACIPEACIICHUS CYMMBI.

3amady pemmTh ¢ IOMOIIBIO cTarucTHdeckux kputepueB B R, SPSS, python. IToctpouts
BEPOSITHOCTHBIE M KBAaHTHJIb-KBAHTUIIb TPApUKU.

3agaua 5. Pemuts 3amauy ananusa nanueix (Kwan K.C. et al.,, 1976) nmo ckopoctu
BBIBEJICHUA M3 OpraHu3Ma 4YeloBeKa WHAOMETAallMHA — OJHOr0 M3 Hauboliee aKTUBHBIX
IPOTUBOBOCHAIMUTENbHBIX IpenaparoB. JlaHHple Haxoxarcs B Habope naaHHbIX Indometh.
The Indometh data frame has 66 rows and 3 columns of data on the pharmacokinetics of
indometacin (or, older spelling, ‘indomethacin’).

JauubIit HaOOp 3anmucaTh BO BHEITHUH (aii.

- [loctpouTts AuarpaMmMy 3aBUCHMOCTH KOHLIEHTPALMU B OPraHU3Me OT BPEMEHH BBIBOIA.

- [TocTpouTh AMUYHYIO AUArpaMMy JUISt KaXKI0TO HCIIBITYEMOTO;

- BeIsIBUTE aHOMaJIbHBIE HAOTIOACHUS;

- Haiitu cpennuie 3HaueHust JUIst Kax /101 FpyMIibl ¢ TOMOLIbIO (PYHKIIUU

- [TocTpouTh TUCTOrpaMMBI pactipeieIeHusl.

- [TocTpouTh SIMUYHBIE TUArPAMMBI TS KQKIOTO

- Haiitu onmcarenbHble CTaTUCTHKH.

- [IpoBepHUTh TUTIOTE3BI O 3aKOHAX PACTIPEICIICHHSL.

3agady pemnTh B Pa3IMUHBIX PUIIOKEHUSX.

3agaya 6. B naGope mannbIx InsectSprays (A data frame with 72 observations on 2
variables.), XpaHATCS PE3yJIbTaThl SKCIIEPUMEHTA MO H3Y4YEHHI0 3(P(EKTUBHOCTH IIECTH BHUIOB
WHCEKTHLIUAHBIX CPEICTB.

-[TocTpouTs SMMKH ¢ ycaMu [T KaXKIOTO CTIpesl.

-[TocTpouts onucarenbHyIO CTaTUCTHUKY.

-[IpoBepuTh THIIOTE3y O 3HAYMMOCTH OTIMYUN MEXKIY pe3yIbTaTaMu HCIIOIb30BAHU S
uncreuuqoB A, C; A, F; E, D ¢ noMonipio A1IWYHON 1UarpaMMBbl.

[Ipu pemieHnyn 3afa4M WUCTIONB30BaTh PAa3IMYHbIC MPHIOKEHUS. J1st 5TOro Habop JaHHBIX
3anucarb BO BHEIIHUHN (ai.

3apaua 15. Pemuth 3aauy NMpOBEPKH CTATHCTHYECKOW THUIIOTE3BI O CYTOYHOM PacXojie
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SHEPrHH y XYIOMIABBIX JKEHIIWH M JKEHIIWH C M30BITOYHBIM BECOM, €CJIH JTaHHBIC HAXOAATCS B
Habope energy (The energy data frame has 22 rows and 2 columns. It contains data on the energy
expenditure in groups of lean and obese women.) 6ubnuoreku ISWR. IIpu nmpoBepke rumoress
UCIIONB30BaTh t-TeCT W TecT MaHHa-YuTHU. [locTpoUTh SIIMYHBIC TUArpamMMbl, THCTOTPAMMBI
pactipeneneHus. BbisiBUTE aHOManbHBIE HaOmoneHus. [IpoBepuUTh THIOTE3Y O IMOCTOSHCTBE
JUCTIepCUU. 3a/lady pelInTh B PA3IMUHBIX MPHIOKEHHIX. JIJis1 3TOro Habop JaHHBIX 3aMKCaTh BO
BHEITHUHN (aii.

3apaya 7. PemnTh 3agady KOppESLMOHHOIO aHaiu3a Ul JaHHBIX M3 Habopa Boston
{MASS}

- [locTpouTs nMarpaMMy paccesHusl.

-ITocTpouts KOppenorpaMmy JUIst KOPPEISIHUU C TIOMOIIBIO GyHKIMU corrgram u corrplot.

-CKpBITb BEpXHHUI TPEYrOJIbHUK KOPpEIOrpaMMBbl. B HUKHEM TpEyrojabHUKE UCIOIb30BaTh
SIIIUIICHIL.

-Haiiti yactHble K03 GUIMEHTHI KOPPENIALUH.

-Haiitu xoppensauuto ITupcona, Cnupmena, Kennenna.

3aady pelnTh B Pa3IMYHbIX IPHIOKECHUSIX.

3anauva 8. Pemuts 3aa4y dakTopHOTO aHanm3a s Habopa nanHbix diamonds {ggplot2},
UCIOJIb3Ysl TOJBKO 4HUCIIOBBIE arpuOyThl. 3amady pemuth B SPSS, R, python, Orange. Ilpu
pEIIeHNH 3a]]a4¥ TIOCTPOUTH AUArpaMMy KaMEHHUCTOMN OCHIIIH.

3agaua 9. Pemuth 3aauy KiacTepHOro aHanu3a Ajs HaOopa JaHHBIX state.x77. 3amady
pEUIuTh C TIOMOIIBI0 METOJIa UePAPXUUECKON KIacTepu3alliu, a TakKe ¢ TMOMOIIbI0 MeTona k-
cpenHux. 3a/1auy pelIuTh B Pa3IMUHbIX TPUIOKCHHSIX.

3agaya 10. Pemuts 3anauy daxropHoro ananusa Juist Habopa aaHHbIX States {carData}.
3amauy pemuth B SPSS, R, python, Orange. [Ipu pemenun 3agauu MOCTPOUTH JAUArPAMMY
KaMEHUCTON OCBIIH.

IkaJa oneHUBaHUA

OneHka pe3ynbTaToB MNPOM3BOAUTCS Ha OcCHOBe [lonokeHHs O TEKyIleM KOHTpOJe
yCIIEBaEMOCTH  OOyyaromMxcs M IPOMEXKYTOYHOH  arTecTaluu  OOErarommxcs 1o
o0Opa3oBareibHBIM IpOrpaMMaM CpelHEro NpoeCCUOHATBHOTO W BBICIIET0 00pa3oBaHUS B
(denepaabHOM TOCYJapCTBEHHOM OIOPKETHOM OOpa30BaTelbHOM  YUPEXKJEHHHM BBICIIETO
oOpazoBanus «Poccuiickasl akaJleMUU HapOJHOIO XO3SHCTBAa U TOCYAAPCTBEHHOW CIIYKObI MpHU
ITpesunente Poccuiickoit @enepanun», yreepxkaeHHoro IIpukasom Pexropa PAHXul'C npu
[Tpesunente PO ot 30.01.2018 1. Ne 02-66 (11.10 pasnena 3 (mepBbiii ad3ar) u m.11), a Takxke
Pemennss VYuenoro cosera CeBepo-3anangHoro wuHcrtutyra ynpasieHus PAHXul'C npu
[Tpesunente PO ot 19.06.2018, nporoxon Ne 11.

OneHka «OTIIMYHO» BBICTABIISIETCS B CIIydae, €CJIU IIPU YCTHOM OTBETE CTYAEHT NPOSBHII
(mokazan):
- IyOOKO€ M CHCTEMHOE€ 3HaHHE BCEro MPOrpaMMHOTO Marepuaja yuyeOHOTo Kypca, W3JIOMKHI
OTBET MOCJIEZ0BATENIbHO U YOEAUTEIHHO;
- OTUETIIMBOE U CBOOOTHOE BJIa/IEHNE KOHIIETITYaIbHO-TIOHATUHHBIM allapaToM, HayYHbIM S3bIKOM
Y TEPMUHOJIOTHEN COOTBETCTBYIOIIEH TUCIUTLIINHBL;
- YMEHHUE MpaBWIbHO INPUMEHSITh TEOPETHUECKHE IIOJOXKEHUS MPU PEIICHUU INPAKTUYECKUX
BOMPOCOB U 3a/1ay;
- YMEHHME CAMOCTOSTENBHO BBIIOIHATH IPELYCMOTPEHHBIE IPOrPaMMON 3aJaHuS;
- HaBbIK 000CHOBAHHUS MIPUHSITOTO PELICHHUS.
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O1eHKH «XOPOII0» BBICTABISETCS B CIIydae, €CIIU MPU YCTHOM OTBETE CTYIACHT MPOSBUI
(mokazan):
- 3HaHUE Y3JIOBBIX MPOOJIEM MPOTPaMMBbl 1 OCHOBHOTO COZIEP KaHUs JIEKIIMOHHOTO Kypca,
- YMEHHUE TOJb30BaThCS KOHIENITYAIbHO-TIOHATUHHBIM allllaparoM YMEHHE MPEUMYIIECTBEHHO
NPaBUWIBHO NMPUMEHATh TEOPETHYCCKUE TIOJIOKEHHS MPH PEUICHUN MPAKTUYECKUX BOIPOCOB U
3aja4,
- YMEHUE BBITIOIHATH PEAYCMOTPEHHBIE IIPOTPaMMON 3aIaHUS;
- B IEJIOM JIOTHYECKH KOPPEKTHOE, HO HE BCETJa TOYHOE U apryMEHTHPOBAHHOE HW3IIOKCHHE
OTBETA.

OuneHkKa «yI0BJIETBOPUTEIBLHO» BBICTABISICTCSA B Cllydae, €CIM IPHU YCTHOM OTBETE
CTYICHT MPOSBUJI (TIOKa3amn):
- (hparMeHTapHbIE, TOBEPXHOCTHBIC 3HAHUS BAXHEHUIINX Pa3leliOB MPOTPaMMBbI U COACPIKAHUS
JIEKIITMOHHOTO Kypca;
- 3aTpyIHEHUsS] C WCIOIb30BAHMEM HAYYHO-TIOHSATHMHOTO ammapara U TEePMUHOJOTUH Y4eOHOI
JVCIIUTUTHHBI,
- 3aTpyIHEHHUS C MPUMEHCHHEM TEOPETUYCCKUX TIOJOKCHUU TMPH PEIICHHH MPAKTHICCKUX
BOIIPOCOB M 3a]1ay,

OueHKa «HEYI0BJETBOPHUTEILHO» BBICTABISICTCS B CIydae, €CIU MPU YCTHOM OTBETE
CTYIEHT MpOosIBIII (TIOKa3a):
- He3HaHHE 100 OTPHIBOYHOE MPEICTABICHUE YIeOHO-IIPOTPaMMHOTO MaTepuaa;
- HCYMCHHE WCIOJb30BaTh HAYYHO-TIOHSATUWHBIA ammapar W TEPMHHOJIOTHIO Y4eOHOMH
JICITUTIIAHBI,
- HEYyMEHHUE MPUMEHSITh TCOPETUYCCKHUE TOJIOKCHHS TPU PEUICHUH MPAKTHYECKUX BOIPOCOB U
3amad,

- HEYMCHHE BBIMIOJHSATH MIPEyCMOTPEHHBIC TPOTPAMMO# 3a/IaHHUsI.

6. MeTtoaquuecKue MaTepuasIbl N0 0CBOECHUIO TUCIUIIIHHBI

Paboueli mporpaMMoil TUCHMIIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BUJbI AyJUTOPHBIX
3aHATUH: JIGKIIUHU, TIPaKTUYECKHUe 3aHATUS. Ha Jleknusx paccMmaTpuBaroTcsi HanOoJee CIOKHBIN
Marepuan JUCHUIUIMHBL. J[1s pa3BUTHS y MaruCTpaHTOB KPEAaTHBHOTO MBIIUIEHUS U JIOTUKU B
KOKIOW TeMe y4eOHOH AHMCIUIUIMHBI TPETyCMOTPEHBI TEOPETUYECKHE  TTOJOKEHHS,
UHCTPYMEHTAJIbHBIE CPEJCTBA, a TaKKe MPUMEPbl MX HCHOJIb30BAHUS MpPU PEIHICHUH 3a]1ady
NPEAUKTUBHON aHATUTUKUA. KpoMe TOro, 4acTh TEOPETHUECKOTO MaTepuaa MpeaoCcTaBiseTcs Ha
CaMOCTOSITENIbHOE M3Y4YE€HHE MO PEKOMEHJIOBAHHBIM HMCTOYHUKaM Ui (pOpMUpPOBaHMs HaBbIKA
caMoOOy4YEeHUS.

[TpakTyeckue 3aHATHS TpeIHa3HAYEHbI IS CAMOCTOSATEIbHOM paboThl MAaruCTPaHTOB IO
pEIIeHNI0 KOHKPETHBIX 3ajad. Kakoe mpakTH4ecKoe 3aHsATHE COMPOBOXKIACTCS 3aJaHHSIMHU,
BbIJIaBA€MbIMHM MaruCTpaHTaM JUIsl pELICHHUs BO BHEAYTUTOPHOE BpEM.

Jlns paOoThl ¢ meYaTHBIMM U 3JIEKTPOHHBIMU pecypcamu C3UY nmeercs BO3MOXKHOCTD
JIOCTyNa K O3JIEKTPOHHBIM pecypcam. OpraHuzaiys pabOTbl MarkCTpaHTOB C 3JIEKTPOHHOM
OuOMMoTEKON yKa3aHa Ha caiiTe MHCTUTYTA (CTpaHulle caifta — «Hayunas OnbmmoTexay).

MeTtonnueckne ykazanus 1Jis1 00y4arOIHUXCs 110 OCBOCHHMIO U CHMILINHBI

OOyudeHue Mo AUCHMIUIMHE «AHANW3 M BU3yalW3alldsd JaHHBIX» IpeanojaraeT HU3ydeHue
Kypca Ha ayJUTOPHBIX 3aHATHUAX (JIEKIHH, IPAaKTUUYECKUE PabOThl) M CAMOCTOSTEIbHON pabOThI
oOyyatonuxcsi. CeMuHapcKkue 3aHATHS AUCHUIUIMHBL «AHAIW3 M BU3yaldu3alus JaHHBIX»
NPEATNOIaraloT uX MPOBEICHUE B PA3IMUHBIX ()OPMaX C LENbIO BBISIBICHUS MOJTYYEHHBIX 3HAHUH,
YMEHHI, HABBIKOB M KOMIIETEHIUA C MPOBEAECHUEM KOHTPOJIBHBIX Mepornpuarhii. C 1enpro
o0ecredyeHus yCIenHoro o0y4eHust 00yJaromuicst J0JIKeH TOTOBUTHCS K JIEKIIMH, TOCKOJIBKY OHA
ABJISIETCS BaKHEWIIeH popMoit opranu3zaiiy yaueOHoro rnporecca, NoCKOJIbKY:

—  3HAKOMMHT C HOBBIM y4€OHBIM MaTepHasioMm;
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—  pa3bsICHsET YUeOHBIC AIEMEHTBI, TPYAHBIC JJIsi TOHUMAHHUS,

—  CHCTeMaTu3HpyeT yuyeOHbIN MaTepHal;

—  OpHUEHTHUpYET B yueOHOM Ipolecce.

Ilooecomoeka K nekyuy 3aKI0YACTCS B CICAYIOLIEM:

—  BHUMATEJIbHO [IPOUYMUTANTE MaTeprall IpeablIyLeH JIEeKIHH;

—  y3HaiiTe TeMy NpenCTOsIeH JIEKINH (110 TEeMaTHIeCKOMY TUTaHYy, 0 HH(POPMAITH
JIEKTOPA);

—  O3HAKOMBTECH C yUEOHBIM MaTepHalioM 10 PEKOMEH1yeMOH JINTeparype;

—  TIOCTapalTech YSICHUTh MECTO M3ydaeMOi TEMbI B CBOCH MpodeCcCHOHaIbHON
MOJITOTOBKE;

—  3amuIIATE BO3MOXKHBIE BOMPOCHI, KOTOPBIE BHI 33a/IUTE JICKTOPY HA JICKIUH.

Ilo02comoeka K npakmu4eckum 3aHAmusam.

—  BHUMATEJbHO [IPOUYMTANTE MaTepuall JIEKIUI, OTHOCALIUXCS K JaHHOMY
CEMHUHAPCKOMY 3aHSTHIO, 03HAKOMBTECH C YU€OHBIM MaTepHalIOM;

—  OTBEThTE Ha KOHTPOJIbHBIE BOMPOCHI [0 CEMUHAPCKUM 3aHATUSAM, TOTOBBTECH J1aTh
pa3BEpPHYTHIN OTBET HA KaXK/Iblil U3 BOIIPOCOB;

—  YACHUTE, KaKue y4eOHBbIE 2JIEMEHThI OCTAIMCh JUIsl BAC HESICHBIMU U IOCTAPANUTECh
MOJyYUTh Ha HUX OTBET 3apaHee (10 CEMHUHAPCKOTO 3aHATHS) BO BPEMS TEKYIIUX
KOHCYJIBTAllU{ MTPENo1aBaTelis;

—  TOTOBUTHCS MOXHO MHAMBHYyaJIbHO, TapaMH UJIUM B COCTABE MaJIOW IPYIIIIbI,
MOCJIeTHUE SIBISIOTCS 3 (HEKTUBHBIMU (hOpMaMK paOOTHI;

— paboyas mporpamMma JUCIUIUIMHBI B YACTH IIeJieH, epeuHIo 3HaHUN, yMEHUH,
TEPMUHOB U Y4eOHBIX BOIPOCOB MOXKET OBITh HCIOIb30BaHA BaMU B KaueCTBE
OpUEHTHUPA B OpraHU3aIlKi 00yueHusl.

Buinonnenue 3adanus:

—  BbIOepuTe HAOOpP JaHHBIX (BPEMEHHOU Psijl, BDEMEHHBIE PSAJIbI) AJISl BBIMOTHEHUS
3a/laHus;

—  BBINOJIHUTE aHAJIU3 UCIIOJIb3YEMbIX PU3HAKOB (LIE€JEBOI0 IPU3HAKA);

—  TpoaHAJIMU3UPYHTE Kaue€CTBO UCXOAHBIX TAHHBIX;

—  BBINOJIHUTE BBIOOP HHCTPYMEHTOB NPeA0oOpa0OTKY JIJIs YIYULICHHS KayecTBa
WCXOJHBIX JIAHHBIX, a Takke (OPMYITHPOBKU MPEIBAPUTEIHHBIX TUIIOTE3;

—  pelmmTe 3a/1a4y IPOTHO3UPOBAHUS YPOBHEN BPEMEHHOIO PsAa;

—  HCCIEAYHTE BO3MOKHOCTb U3BJICUEHUS IPU3HAKOB BPEMEHHOTO Ps/a;

—  peumTe 3a/1a4y aHaJln3a BbISIBJICHHBIX IPU3HAKOB;

— odopmuTe OTYET MO pe3yJIbTaraM BbIIOIHEHUS 3a/1aHNUS.

7. YueOHas quTepaTrypa M pecypchl HHPOPMALHOHHO-TEJICKOMMYHUKANMOHHOM CeTH
"Unrepuer"

7.1. OcHoBHasi JIMTEpaTypa

1. Adanacees, Branumup HuxonaeBud. AHanu3 BpeMEHHBIX PSJIOB U MPOrHO3UPOBAHUE. -
CapatoB:Aii Ilm  Ap Memua. — 310 c. Tekcr onekrponnsrii. - URL:
http://www.iprbookshop.ru/90196.html (nata o6pamenus: 12.11.2020). - Pexxum moctyma:
quist apropusup. Ilonp3oBarenei.

2. Kypnoco M.I'. Beenenne B MeTOABI MalIMHHOW OOpaOOTKH JaHHBIX. - HoBocHMOMpCK:
Astorpad. -220 c. Tekcr: anekrponssiid. - URL: http://www.iprbookshop.ru/102117.html
(mata obpamenus: 11.01.2021). - Pexxum noctyma: ajis aBTOPU3UP. TOIb30BaTeNen

3. Macrunkwuii C. 3. (2020) AHanu3 BpeMEHHBIX PSJIOB C MOMOIIBI0 R. — DnekTpoHHas
KHHUTa, aapec goctyna: hitps://ranalytics.github.io/tsa-with-r
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Mupxkun, bopuc ['puropseBud. BBenenne B ananm3 nanaeix — M.:FOpaiit, 2020 — 174 c.
Texcr : anextponHsii // IBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/450262 (nata
obpamenus: 01.10.2020)

Mxurapsan B. C., Apxunosa M. 10O., Iy6oposa T. A., Muponkuna 0. H., Cuporun B. II.
Amnanu3 nanabix. — M.: FOpaiit, 2020 — 490 c. Tekcr : anexrponHsrii // OBC FOpaiit [caiiT].
— URL: https://urait.ru/bcode/450166 (nara obpamenus: 29.09.2020)

O'Hun, Katu. Data Science : Uncalinepckas nndopmarys 1yisi HOBUYKOB. BKitrodast si3bIk
R : [mep. ¢ amrm] — CII6. Ilutep. — 368 c. Tekcr: amekrponHsid. - URL:
http://new.ibooks.ru/bookshelf/359209/reading (nara obpamienus: 25.01.2021)

Cysu P.A. Python. — CII6.: BXB — IletepOypr, 2015 — 759 c. 31eKTpOHHBIN pecypc
Ixeitme I'., Yurron /1., Xactu T., Tubmmupanu P. (2016) BBeneHue B craTucTuyeckoe
oOyueHue ¢ npuMmepamiu Ha si3bike R. - [lep. ¢ anrn. C. 9. Mactuukoro. - M.: /IMK Ilpecc.
- https://github.com/ranalytics/islr-ru

Bce uCTOUHMKN OCHOBHOM JINTEPATypbl B3aUMO3aMEHSIEMBI.
7.2 JlonoiHMTEIbHAS JIMTEPaTypa

9.

10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

I'ycapoBa H.®, Amnamu3 comuaibHbIX ceTeil. OCHOBHBIE TOHSTHS U METPUKU. —
CIIG.: Yausepcurer U'TMO, 2016 — 67 c.

Kepon, Openben. llpukmagHoe mamuHHOE OOy4deHHe ¢ momomeio Scikit-Learn u
TensorFlow : Konnenmuu, HHCTpYMEHTBI U TEXHUKH AJISi CO3AAHUS MHTEJUICKTYaIbHbBIX
CHUCTEM : [TOJIHOL[BETHOE U3JIaHUE : ITepeBoJl ¢ aHruiickoro - [TpM.:/Inanektuka. -684 c.
Jlann b. — Mammnnoe o6yyenue Ha R/ - CII0. :TTutep. — 2020 — 464 c.

Principles of  Econometrics withR  [Dnekrtponnsiii  pecypc] —  URL:
https://bookdown.org/ccolonescu/RPoE4/

JIrok JI. Aranus cereii (rpadoB) B cpene R. PykoBoacto nmons3oBarens- M.: JIMK Ilpecc,
2017 -250c.

Makkunnu Y. Python u ananus nanusix. — M.: JIMK, 2015 — 482 c.

Hunbcen Oinun. [lpakthueckuil aHanm3 BPEMEHHBIX pPSAIOB: MPOTHO3UPOBAHHE CO
CTaTUCTHKON M MammHHOE o0y4yeHune. —M.: OO0 JIuanektuka — 2021 — 544 c.

Haymos, Bnagumup HukonaeBuu. CpenctBa OM3Hec- aHanuTUKU: yueb. mocodue / B. H.
Haymos ; @enep. roc. Oromker. o0pazoBar. yupexaeHue Boicil. oopasoanus "Poc. aka.
Hap. X03-Ba 1 roc. ciyxO0bl ipu [Ipesnnente Poc. ®enepanun", Ces.-3an. un-t ymnp. - CII6.
: C3UY - ¢pun. PAHXuI'C, 2016. - 107 c.

HaymoB B.H. AHanu3 JaHHBIX M MallMHHOE OOYy4eHHE: METObl U MHCTPYMEHTAJIbHBIE
cpenctBa. denep. roc. 610/ HKET. 0Opa30BaT. YUpEKIeHUEe BhICII. 0Opa3oBanus "Poc. aka.
Hap. X03-Ba 1 roc. ciyxO0bl npu [Ipesnnente Poc. ®enepanun", Ces.-3an. un-t ymp. - CII6.
: C3UY - ¢pun. PAHXuI'C, 2020. - 260 c.

Hlonne @. I'my6okoe obyuenue Ha Python. — CIIO.: ITurep. 2018. -400 c.

[onne ®. I'mybokoe obyuenue Ha R. — CII6.: [Tutep. 2018. -400 c.

7.3. HOpMaTI/IBHbIe MMpaBOBbI€ TOKYMEHTBI H HHAA IIpaBoOBast I/IH(l)OpMaIII/IH
He HCIIOJIB3YIOTCA

7.4.1HTEpHET-pPECypChI
1. DOnextpoHHO-00pa3zoBaTebHBIE pecypchl Ha caiTe HayuHou OmOmmuorexku C3UY PAHXul'C
(http://nwipa.ru)
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ONEKTPOHHBIE  yU4EOHHWKH  INEKTpOHHO-OMOmmoTeunot  cuctembl (OBC)  «AHOyKe»

http://www.nwapa.spb.ru/index.php?page_id=76

ONEKTPOHHBIE  Y4eOHUKH  DJEKTPOHHO-OMOmmoreynor  cucrembl  (OBC)  «Jlanb»

http://www.nwapa.spb.ru/index.php?page 1d=76

DJNEKTPOHHBIE  YUYEOHUKH  3JIeKTpOoHHO-OmOmmoreunoit cucrembl (OBC)  «IPRbooks»

http://www.nwapa.spb.ru/index.php?page 1d=76

DNEKTPOHHBIE YUeOHUKH AIIEKTPOHHO-O0nOmoTeuHo cuctemsl (bC) «tOpaitT»

http://www.nwapa.spb.ru/index.php?page 1d=76

Hay4Ho-nipakTHueckue CTaTbd MO SKOHOMHUKE W (uHAHCaM ODJeKTpoHHOW Oumbmmorexku MJ]

«I'pebennukoBy» http:// www.nwapa.spb.ru/index.php?page 1d=76

Crarpu u3 JKypHaJIOB u CTaTUCTUYECKUX W3JIaHUI Hcr-Bero

http://www.nwapa.spb.ru/index.php?page 1d=76

AHITIOS3BIYHBIC pecypcei  EBSCO Publishing: goctynm kK  MyJIbTHAMCHUATIIMHAPHBIM

MOJTHOTEKCTOBBIM 0a3aM JaHHBIX Pa3IMYHBIX MHPOBBIX U3ATEILCTB IO OU3HECY, IKOHOMHUKE,

¢uHancaMm, OyXTajaTepcKOMY Yy4eTy, T'yMaHUTApHBIM M E€CTECTBEHHBIM O0O0JacTSIM 3HAHMWIA,

pedeparaM U MOJHBIM TEKCTaM MYOIHKAIUN U3 HAYYHBIX U HAyYHO—TIOMYIISIPHBIX KYPHAJIOB.
Emerald eJournals Premier - kpymnHeiiliiee MUPOBO€ M3/1aTENbCTBO, CHEIUAIU3UPYIOIIEECS

Ha JJICKTPOHHBIX XYpHAJIaX U bazax JaHHBIX 11O SKOHOMUKEC U MCHCIPKMCHTY.

Bo03MOXXHO HMCIOIB30BaHHE, KPOME BBIIICIIEPEUHUCICHHBIX PECYPCOB, U APYIMX NIEKTPOHHBIX
pecypcos cetu MHTEpHET.

www.finexpert.ru

http://www.itnews.ru/

http://www.cnews.ru/

http://www.prj-exp.ru/

http://piter-consult.ru/

http://www.gartner.com /

http://www.idc.com

http://bpms.ru / BPMS.ru

http://www.betec.ru /

10. http://www.cfin.ru / UatepHer-nipoexT «KopropaTHBHBIA MEHEIKMEHT)

11. http://www.0Sp.ru / OTKpBITbIE CHCTEMBI

12. http://www.citforum.ru / CIT forum

13. http://www.iteam.ru / TTopran iTeam — TeXHONIOTHH KOPIIOPATHBHOTO YIIPABJICHHS

14. http://www.idef.com / Metononoruu IDEF

15. http://www.interface.ru/home.asp?artld=4449 / DnextpoHnas Bepcusi KHuru J[3Bua A.
Mapka, Kitement Makl'oyaH MeToaonorust CTpyKTypHOT'O aHalIu3a U IPOECKTUPOBAHUS
SADT.

16. http://www.fa.ru/dep/cko/msg/Pages/default.aspx / MexayHaponHbsie  CTaHIAPTHI
KadeCTBa.

17. http://office.microsoft.com/ru-ru/support/FX100996114.aspx / Microsoft Visio

18. http://www.businessstudio.ru / Business Studio

19. http://www.casewise.com/ru/products/corporate_modeler_suite.html / Casewise
Corporate Modeler Suite

20. http://www.interface.ru/home.asp?artld=106 / Process Modeler

21. http://www.oracle.com/technetwork/ru/middleware/bpa/index.html / Oracle Business
Process Analysis Suite

22. http://www.softwareag.com/ru / Software AG

23. http://www-03.ibm.com/software/products/ru/ru/wbi / IBM WebSphere Business

Modeler

CoNoOA~WNE
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7.5. UHbIEe HCTOYHHUKH.
He ucnons3yrorcs.

8. MarepuanbHo-TeXHHYeCKas 0a3a, NH(POPMAIMOHHBIE TEXHOJIOTMHU, IPOTPAMMHOE
obecneyenre U HHGOPMAIMOHHBbIE CIPABOYHbIE CHCTEMbI

YyeOHasi TUCHUIUITMHA BKJIIOUAET MCIOIB30BAaHUE MpOrpaMMHOro odecrnedeHus: Microsoft
Excel, Microsoft Word, 117151 TOATOTOBKH TEKCTOBOTO M TAOJIMYHOTO MaTepHalia.

WHTEpHET-CEPBUCH U AIIEKTPOHHBIE PECYpPCHI (MIOMCKOBBIE CUCTEMBI, DJIEKTPOHHAS IOUTA,
npoecCHOHAIbHBIC TeMaTHYeCKUE YaThl U (OPYMBI, CHCTEMBI ayIioO M BHJICO KOH(EPCHIIHIH,
OHJIAWH OJHIMKJIONEIANH, CIPABOYHUKH, OHOIMOTEKH, OJJEKTPOHHBIC Y4YeOHbIE W y4eOHO-
METOAMYCCKHE MaTepUaIbl).

Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOIi 115l OCYIIeCTBIECHUS
00pa30BaTeJIbHOIO NMPoLEcca Mo AUCHUIIHHE (MOLYJII0)

No i/m | HammenoBanue

1. | KoMmmbroTepHbI€ KJIACCHI C MepCcoHaIbHBIMU DBM, 00beIMHEHHBIMY B JIOKAIbHBIC
CEeTH ¢ BbIXoJoM B MIHTEpHET
ITaket Excel -2016, proftesional plus, IBM SPSS statistics, R, RStudio, Anaconda
3. | MynprUMeTuitHBIC CPECTBA B KAKIOM KOMITBFOTEPHOM KJIACCE M B JICKIIMOHHOU
Ay TOPHH
4. | bpaysep, ceTeBble KOMMYHUKAIIMOHHBIE CPEACTBa /uid Bbixona B uTepHeT. CepBUCHI
U ciyObl Azure

Kommbrotepusie kimaccel u3 pacueta 1 I[IOBM ans ognoro oGywaemoro. Kaxxgomy

oOyyJaroniemMycs ToJhKHa OBITh TIPEOCTaBIICHA BO3MOXKHOCTh JIOCTYIA K CeTsAM Thuna MHTepHeT B
TedyeHue He meHee 20% BpeMeHH, OTBEIEHHOTO Ha CAMOCTOSITENIbHYIO ITOITOTOBKY.
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