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IlepeyeHb NJIaHUPYeMBIX pPe3yJbTATOB 00y4eHUsl N0 JUCHUIJIHHE, COOTHECEHHBIX €
IVIAHUPYEMBIMH Pe3yJIbTaTAMM OCBOEHHUS MPOrPaMMblI

1.1. JlucuumiuHa «AHAJIM3 W BU3YyaJIM3allUsl JAHHBIX» 00CCIIEYMBACT OBIIAJCHUE CIICTYIOIUMHU

KOMIIETCHI[USMU:
Tabmmia 1
Kon Haumenosanue Kon HauMmenoBanue KoMIIOHEHTA
KOMIIETEHIIMM | KOMIIETEHIINH KOMITOHEHTA KOMITIETEHIIU
KOMITETEHIIUHA
I[IKC-2 T[IKC-2.1 Crocoben HCIIOJIH30BaTh
CrocobeH 000CHOBBIBATH
COBpPEMEHHBIC METO/BI,
MOJIXO/IbI, UCITOJIb3yEeMbIE B
UH(POPMAITMOHHBIE
OM3Hec-aHaIu3e, .
TEXHOJIOTUH, TIPOTPAMMHBIN

PYKOBOJIUTh W YIPABIATH
OM3HEC-aHAITN30M v
HCII0JIb30BAaHHEM
UH(POPMAITTOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOT UM

MHCTPYMEHTapHii B 00BEME,
HEOOXOIMMOM JUIS PEIICHHUS
3a7a4 Ou3HEeC-aHAIMTUKU,
UCIIONB3YeT — AHIVIOS3BIYHYIO
JOKYMEHTAIHFO u
CIIPaBOYHBIC CUCTEMBI

1.2. B pesynbrare OCBOCHHUS IHCUUIUIMHBI y MAaruCTPaHTOB JOJDKHBI OBITH C(HOPMHPOBAHBI

KOMITETEHLIUH:
Tabnuua 2
OTO/TD Kon Pesynbrarer 00yueHus
(npu HaIMUUH KOMIIOHEHTa
npodcrangapra)/ KOMITETEHITUU
npogeccuoHalIbHbIE
JEUCTBUSA
ITKC-2.1 Ha ypOBHE 3HAHUM:
3HaTh:
- METO/bl aHaJIM3a JaHHBIX W MAIlInHHOTO
o0y4eHus;
- BO3MO)XHOCTH ~ NPOIPAaMMHBIX  CPEJICTB

CTaTUCTUYECKOM O0OpabOTKM W BU3yaIM3aAIllUU
TAHHBIX

Ha ypPOBHE YMEHUS:

Ymern:

— NPUMEHSATh  TPOTPaMMHBIE  CpEICTBa
aHanW3a  JaHHBIX, TOJICPKKU  MPUHSATHS
peLIeHui;

— NPUMEHSATh  COBPEMEHHBIE  CpEICTBa
OM3HEC-aHATNTHKHY, pa3pabarbIBaTh
MHTEPaKTHBHbIE OTYETHI, dashboard,

MOJIb30BaThCsl MU TIPU PEIICHUU 3ajad Ou3Hec-
aHauusa




Ha YpOBHE BIIAJICHUS:
Baanern:

- COBPCMCHHBIMU I/IH(bOKOMMYHI/IKaL[I/IOHHBIMI/I
TEXHOJIOTHUAMH, CpEACTBa M ITaKCTaMH aHalinu3a
JaHHBIX WU BU3yaJIU3allun

2.00beM U MecTO QUCHUILIAHBI B cTpyKTYype OII BO

O0beM JUCHUIIINHBI

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

Tabmuma 3
Ounas popma
Bun pabotsr TpynoeMkocTb
(akan/acTp.yachl)

Oo0mast Tpy10eMKOCTh 144/108
KonTakTHass pa6ora ¢ npenogaBaresieM 50/37,5
Jlexnun 20/15
IIpakTrueckue 3aHsATHS 28/21
Koncymprarmst 2/1,5
CamocrosiTeJibHas paboTa 58/43.,5
KonTpons 36/27
DopMBbI TEKYIIIETO KOHTPOJISI 3apganus, YO, T
DopMa NMPOMEKYTOUHOM aTTECTAUMHU OK3aMeH

MecTo TUCHMILJIMHBI B CTPYKTYpE 06p330BaTeJILHOﬁ MnporpaMmmal

JlucuuiuimHa «AHANMW3 W BHU3YyaJM3allusl JAaHHBIX» OTHOCHUTCS K 4YacTH, (popMupyeMmoit
y4aCTHHKaMu 00pa30BaTeNbHBIX OTHOLIEHWH 00pa30BaTeIbHOM MPOrpaMMbl IOATOTOBKH
MarucTpaHra ydyeOHOro rIiaHa 10 HampasieHuto «busHec-undopmaruka» 38.04.05.
[IpenogaBanue AWCHUIUIMHBI OMUpPAETCS Ha JAMCLUUIUIMHBI IpOrpaMMbl  OakajaBpuara
«DKOHOMETpHUKa», «AHAIN3 JaHHBIX», «Teopus BeposiTHOCTEWY, «Maremarndeckas CTaTHCTUKAY,
a Taxke Ha gucuuiuiHel b1.B.02 «Maremarndyeckue MeTO[bl CTAaTUCTHUECKOW 0OpaboOTKH U
aHanuza AaHHbIX», b1.0.07 «AHanutuueckas MoOAJAEp)KKa MNpUHATHS pewmeHui», DTI.02
«IIpenckazarenbHas ananutuka», b1.B.09 «/HTenmnekTyanbHbI aHaIM3 JAaHHBIX, TEKCTOB U
MU300paKeHUI.

B cBoto ouepenp oHa co31aET HEOOXOAUMBIE IPEATIOCHUIKH JUIsl OCBOGHUS POTrpaMM TaKUX
nucuurinH, kak b1.B.04 «Ynpasnenue noprdenem nponykroB u UT-ycmyry.

JlucuumuiiHa 3aKkiajbplBaeT TEOPETUYECKHMM U METOAOJIOTMYECKMH (yHAAMEHT JUIs
OBJIaJIcHUsI yMeHUsSIM 1 HaBbikamu B xone b2.0.02 (H) «Hayuno-uccnenoBarenbckas paboTtay.

3HaHUs, YMEHUS U HABBIKHM, MOJyYEHHBIE NMPU M3YYEHUHU IUCLMIUIMHBI, UCHOIb3YIOTCS
CTY[ACHTaMH TP BBHITIOJTHEHUH BBITYCKHBIX KBATH()UKAITMOHHBIX paboT.

3.Conep:xanue ¥ CTPYKTYpPa JMCHUIIIHHBI
3.1. CTpyKTypa I¥CHUNIMHBI

Ne n/mm HaumeHoBaHue Tem O0beM IMCHUILIMHEL, YaC. ®opma
Bcero KonrakTHas padora Cp TeKylIero
00y4yaromuxcs ¢ KOHTPOJIS
npenogaBareaeM ycreBaemMocT
10 BUAAM Y4eOHBIX 3aHATHH u**,
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J/A0T n3/10T | KCP CPO CII | mpoMe:kyTO4
HOW
aTrTecTauuu®
%%
Amnanus JIaHHBIX.
Tema 1 | ITocTpoenue rpaduxos 26 6 8 12 YO/3an/T
Y BU3YaJIA3aIUS
Meronst CETEBOI0
Tema2 | - 28 4 8 16 YO/3an
ArperupoBaHue u
Tewa 3 MPOCLHPOBAHKE JAHHBIX 28 4 8 16 YO/3an/T
Tema4 | CPOACTBA Ousnec- | ¢ 6 8 14 YO/3ax
AHAJIMTUKH
Koncynpranuu — 2/1,5
IIpoMexxyTouHas aTTecTaIus 36/27 DK3aMeH
Bcero 144/108 20/15 28/21 |
Ipumeuanue:

Hcnonb3yemble COKpaleHUS:

JI — 3aHSTHS JIGKIMOHHOTO THIA (JIEKIIMU U UHBIC YYeOHBIC 3aHITHS, TIPEAyCMAaTPUBAIOIIHNE
MIPEUMYIIECTBEHHYIO Nepeady yueOHoi HHPOPMaLUH MeAarornieCKuMI paboTHUKaMHU
OpraHu3alyy U (UK ) JIMIAMH, TIPUBJICKAEMbIMU OpPTaHU3aIMel K peaar3aiui 00pa3oBaTeIbHbBIX
MIPOrpaMM Ha MHBIX YCIOBUSIX, O0OYJArOIINMCS);

[13 — npakTuueckue 3aHATUS (BUIbI 3aHATHS CEMUHAPCKOTO TUIIA 332 UCKIIIOUEHUEM JIaDOPaTOPHBIX
pabor);

KCP — unauBuayanbHas pabota 00y4aronuxcs ¢ neJarorndeckuMu paboTHUKaMH OpraHU3aIluu |
(vM) TMLaMu, TPUBJIEKAEMBIMU OPTaHU3AIUEH K peaTu3aii 00pa30BaTeIbHBIX MMPOTPaMM Ha UHBIX
YCJIOBHSX (B TOM YHUCIIC MHIUBUIYaTbHbIC KOHCYJIBTAIIUN) ;

CP — camocrosiTenpHas paboTa, OCyIiecTBiIsieMas 0e3 yJyacThs Nelarornieckux paboOTHUKOB
OpraHu3anyu 1 (UJIK) JIUI, IPUBJICKACMbIX OPTaHU3aIMel K peaau3auu 00pa3oBaTeIbHbBIX
MPOrpaMM Ha WHBIX YCIIOBUSX;

CII — camomnpoBepka;

CPO — camocrosiTenbHas pabota o0ydaroerocs

koHTponbHBIE padoTsl (K), onpoc (O), rectuposanue (T)

3.2. Conep:xanue JUCHUNIMHBI
Tema 1. Anasm3 nannbIx. Ilocrpoenne rpadgpukoB u BU3yaau3anus

[Tonarue ananmuza manabix. Data Mining. Cranmaptel Data Mining. Cranmaptr CWM,
CRISP, PMML. )Ku3HeHHbII MK IPOLIECCa aHAJIN3A JaHHBIX. YIPaBICHHE HA OCHOBE IaHHBIX.
OO0mias xapakTepHCTHKa HAayKH O JaHHBIX. S3biku pasmetku. Kaprer DHckomba. 2D u 3D-
muarpammbl. Ilapamerpsl nuarpamm. Iloctpoenue auarpamm B Python u R. JImarpammel
paccessHus. CraTMCTHYECKHWE JuarpamMmbl, THCTOTpamMMbl, (YHKIUH SAEPHOW IJIOTHOCTH.
Huarpammbl pa3maxoB. KpyroBele u cTONOMKOBBIE AuarpamMmbl. CKpUIMYHBIE JUArpamMMbl.
[IpenoOpaboTka naHHbBIX. OuncTka JaHHBIX. bopb0a ¢ mpomyckamMM W aHOMAIUMSIMU.
OnucarenpHas CTaTUCTHKA M MOATrOHKA pacnpezneneHuil. Kimaccuueckue METoAbl U KPUTEpUU
cTarucTuku. Tabmuupl conpsibkeHHOCTH. HomuHanbHblE, TOPSAKOBbIE W HHTEPBAJIbHbIE
CTaTUCTUKH.

Metoasl moBTopHOU BbIOOpKH. byrcrpen. Kpocc-nposepka. IlepecTaHOBOYHBIN TeCT.
Meron CKIIaqHOTO HOXKa.

Tema 2. MeToabl CETEBOI0 aHAJINU3A

OcHoBbl cereBoro ananuza. OcHOBHbIE NOHATUS Teopuu rpado. Ilokazarenu rpada.
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Pazmep. ITnotnocts. Kommonentsl. Jnamerp. Koaddunuent knacrepuszanuu. LleHTpabHOCTD.
ConuanbHas cets. [Ipumep conmanbHol ceth MopeHo. Mepbl ieHTpasibHOCTH. LleHTpanbHOCTh
no 6mm3octu. LlentpanbHOCTh MO mocpenuuuectBy. Knacrepuzauus Ha rpadax. Iloctpoenue
rpadoB B R. bubmuorexku paboTsl ¢ rpadamMu M conMambHBIMH CeTsIMH igraph, network.
I'paduyeckoe mpencraBieHue W yKiIaaKa CETH. ANTOPUTMBI ykianku. Jlu3aiin cereid. JlyroBbie
JyarpamMmbl, XOpJOBble Jauarpammbl. TersoBble KapTbl. ConuanbHas CIIOYEHHOCTh. Kiuku.
Ob6napyxenue coobuiectB. Monymsipaocts. Cetn apdruinpoBaHHocTH. JIMHaAMHUYECKHE CETH.
MopnenupoBanue TMHAMHYECKUX ceTeil. Monens ciydaiiHoro rpada Dpaema-Pensu. [Iporpamma
Gephi, Orange. ['paduueckue BUHKETHI.

Tema 3. ArperupoBaHue ¥ NpoeMPOBAHUE JAHHBIX

ArperupoBaHue 1 IpynnupoBanue aHHblx. Oneparopsl arperuposanus. CBoqHas Tadnuua.
Power pivot. Power view. [lonarue npoexuu. [Tpunnun opaunanuu HaOmopeHuil. MeTonbl
opauHanyyi. OCHOBHbIE MHOTOMEPHBIE METOZbl CTaTUCTHYECKOrO aHajiu3a. 3aJauyd CHMXKCHMS
pa3MEepHOCTH JaHHbIX. MeToJ INaBHBIX KOMIOHEHT. PakTopHbId aHanu3. OCHOBHBIE 3Talbl
dakTopHoro anamuza. Kputepuu ¢aktopHoro ananuza. Marpuna (QakTOpHBIX Harpysok.
OOIHOCTE U XapaKTepHOCTh NepeMeHHbIX. [ paduk (akTopHBIX Harpy30K. MeTombl BpalieHus
MuoromepHoe mkanuposanue. [lousartue crpecca. AHaiIM3 COOTBETCTBUM.

Tema 4. CpeacrBa OM3HeC-aHAJIUMTUKH

OOwast xapakTepucTuka cpeactB OusHec-aHanuTuku. [Inargpopma Power BI. OcHoBHbIe
3amaun BHenpenus Power Bl B kommanun. Cocras mnardopmsl. Penakrop Power BI querry Editor.
CpenctBa Buzyanu3anuu JaHHbIX. OCHOBHBIE 3TaNbl cOCTaBleHUs oTueTa. [lyonukanus oruera u
coBmecTHas pabora. Cemeiicteo MS Power Bl. Koncrtpykrop KyO0OB W aHaJIHUTHYECKHX
npezacrasieHnil. CoBmecTHas paboTa ¢ MpeacTaBIEHUSIMH — cepBepHble cepBuchl Power BI
Pemenne 3amau oObenMHEHHUS JAHHBIX U3 Pa3HBIX UCTOYHHMKOB, BBIUMCIISEMBIC 10N U Mephl,
a5ieMeHThl s3blka DAX, mocTpoeHue pa3ivyHbIX BU3YAJIbHBIX MPEICTaBICHUM MO JaHHBIM U3
yueTHbIX cucteM 1 CRM—cucrem. [Ipumepsr nocrpoenus npunoxkenuid. [Tmarpopma Qlik sense.
OcobeHHocTH MocTpoeHus oTdeToB ¢ nomorbio Qlik sense. O6mas xapakrepuctuka Tableau.
O6mmas xapakrepuctuka MAC.

4.Marepuajbl TeKylIero KOHTPOJISA YCIIeBAeMOCTH 00y4ar0IIMXCst

4.1. B xome peanusanum aucuuiuinHabl B1.B.01. «AHanu3 W BHU3yaJu3anusi JaHHBIX»
HCMOJIb3YIOTCS CJIeAYIONIe MeTOAbI TEKYIEro KOHTPOJIS YCIIeBA€MOCTH 00y4aK0 M XCS:

Tabnuua 4.1
Tema (pa3nmen) @DOpMBI TEKYIIETO KOHTPOJIS YCIEBaeMOCTH
Tema 1. Anamm3 pasHeix. [locTpoeHme TpapukoB W YO/3a/T
BU3yaJIH3alIHs
Tema 2. MeTo/ibl CETEBOTO aHAJIM3a YO/3an
Tema 3. ArperupoBaHue U MPOELUPOBAHUE TAHHBIX YO/3an/T
Tema 4. CpencTsa OU3HEC-aHATHTHKH YO/3an

4. 2. TunoBbie MaTePHAJIbI TEKYILET0 KOHTPOJIS YCIIEBAeMOCTH 00y4al0 U XCH
Tunosbie OLeHOYHBbIE MaTepHaJIbI 10 Teme 1

3ananus no teme 1

Bananue 1. VccnemoBath HabOphI JaHHBIX B makete ggplot2. Bocmons3oBarhest
LIMaprajJkaMy Ui peIIeHns 3a1a4 IOCTPOSHMSI JUarpaMM pa3iIndHbIX BUJIOB.

3amanue2. Bocronb3oBarbes rpadpudeckumu npunoxenunsmu RCmdr, Rattle mis perrenus
3aj1a4 rpaduueckoro aHaau3a




3ananme 3. MccnenoBarh BO3MOXHOCTH Tpaduueckoro makera matplotlib, seaborn, s
HCCIIEI0BAHUS BOCIIOIB30BaThLCS OJI0KHOTOM notebook

3aganue 4. CreHepupoBaTh I10CJIEJOBATENBHOCTh PABHOMEPHO paclpeneaeHHbIX
ciay4daiiHeIX yucels, B nuanazone ot 0 mo 10. Pazmep mocnenoBarensHoctr 100. AHamoru4Ho
Cr€HEpHUPOBATh €IlE OJHY IOCIEA0BAaTEIbHOCT LENbIX 4Hcel, B auanazoHe ot 0 mo 20 Takxke
coctosmyto u3 100 uucen. Mcnonp3ys pyHkmnmio linspace() creHepupoBarh MOCIe0BaTeIbHOCTD
u3 100 uucne, 3akmoueHHyo or 0 go 10. Mcmone3yst omeparop nukina for m uteparop i
chopmupoBats nocaenaoBareabHOCTh U3 100 yucen ot -1 g0 9. [locTpouTh TOYEUHBIC, IMHEHHBIC
JIMarpaMmbl JUIsl IOJTYYE€HHBIX MOCIIEI0BATEIbHOCTEH.

[TocTpouTh MaTpUuHyI JUarpamMmy, HUCHOJb3yd CTWiIb matlab. 3amaBarh manenu c
noMotbio subplot. [IpuMeHUTH CpeacTBa yIpaBIEHUS IIBETOM, THIIOM JIMHUHU, MAPKEPAMHU.

3ananue 4. MoayJb pandas

3arpy3uTh Habop HaHHBIX. Daiin TaHHBIX XpaHUTCS B moodle.

sp500=pd.read_csv(filepath _or buffer="cneunduxamnms daiina",sep=",,

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

sp500.head()

[TpoBectu ananus gaiina.

C nmomorpio MeToza iloc orodpasuts Tonpko 10,20,30,40,50, 60 u 70 3;1eMeHThI

OT0Opa3uTh TOJBKO MEPBBIC J1BA CTOJIONA HAOOpA JAaHHBIX

C nomorpio MeTosa sample BeiOpaTh 20 KaMITaHMiA.

3ananue 5. Co3nanue GQyHKUMI U KJIACCOB

Cozpnaiite (yHKIMIO, KOTOpas  peliaeT CHUCTeMy alreOpanyeckux ypaBHEHHIl METOJOB
o0parHO# (YHKIMH, €CIIM ONpPEISIUTEIh MAaTPUIBI HE pPaBeH HYI0. B mpoTHBHOM ciydae
BBIJIa€TCS COOOIIEHHE O TOM, UTO CUCTeMa yYpaBHEHH He ompexaeneHa. [IpoBeputs peieHue Ha
HECKOJIbKHX BapHAHTAX MCXOMHBIX JaHHBIX. CPaBHHUTH C Pe3yJabTaTaMU PEIICHHUS, TOJTYICHHBIMH
BPYYHYIO.

[TocTpoiite nepapxuro Ki1accoB «ABTOMOOMIIbY». B nepapXxuio KjIacCOB BKIIOYUTH KJIACCHI:
Tpy30BbIe aBTOMOOWIIN; JIETKOBBIE aBTOMOOWIIM, TOHOYHBIE aBTOMOOWIIM, TpaHCHOPT. B kimace
JIETKOBBIX aBTOMOOMJIEH BKIIFOUUTH KJIACCHI: CEJaH, IMMY3HH, KyIle, XeT40eK, yHuBepcai, QyproH,
MUKpPOaBTOOyC. 3a7arh aTpuOyThl «MOJENbY, «TOJl BBIYCKa». 3aaaTh CBOMCTBA U METOIBI NS
cenana. Co3aarh 9K3eMIUTSAPHI CelaHa

Tunosbie BONpOCHI AJisi onpoca no teme 1

1. HazoBuTe 3Tamnsl aHann3a JaHHBIX.

2. J11s1 4ero ucrosb3yeTces Tar npeaoopadboTKu, a TakKe ITal pa3BeAOYHOro aHanu3a?

3. BreimmonnuTte knaccudukaiuio nuarpamM. [IpuBeante npuMepsl HCIIONb30BAHUS AHATPAMM
JUTSL pEIICHUS Pa3IMYHBIX 3371a4 TpadUIecKOro aHaIn3a.

4. Kakue 3amaun pemarorcst Bo BpeMs npeoOpaboTku aHHbIX. Ha3zoBuTe craructuueckue
TUIIOTE3bI, KOTOPBIE MOTYT IIPOBEPSITHCS NIPU PELICHUH 3a/1a4 PA3BELOYHOIO aHAIN3A.

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

6. JlaliTe xapakTepucTuky rpadpuueckoil rpammaruku. IlpuBenute mpumepsl ee
MCIIOJIb30BaHUS /171l TOCTPOCHUSI Pa3IMYHbIX JHarpamMm

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

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

MOBTOPHOU BBIOOpKU?

Tect



1. T'ucTorpamMmsl pactpeneieHus

ITocTaBUTL COOTBETCTBUE MCXKAY 3aJaHHBIMU IMOCJICOOBATCIBHOCTAMU W THCTOTpaMMaMU
pacrpeieNieHusi, €ciId IOCJe0BaTeIbHOCTH NPEACTABIAIOT €000l  ciayyailHble Yucina,
MOJIYYEHHBIE C TTIOMOIIBIO PA3JIMYHBIX TEHEPATOPOB C PA3HBIMU 3aKOHAMHU paclpeeICHUS:

set.seed(1234)
x1<-rnorm(1000,10,2)

x4<-rexp(1000,0.1)

§

x2<-rgamma(1000,2,5)

x3<-t(1000,8)

am

Bapuantsl 0TBETOB:
X1
X2
X3
. X4
2. Kputepuii mpoBEpKU TMIIOTE3bI 0 HOPMAJIBLHOM 3aKOHE paCIpeesICHUs
Bribepute u3 mpeyioKeHHOro CIHCKA CTaTUCTHYECKUX KPUTEPUEB KPUTEPUM, KOTOPBIN
MI03BOJISIET IIPOBEPUTH TMIIOTE3Y O HOPMAJILHOM 3aKOHE pacpeesIeHUs
- Konmmoroposa-CmupHoBa
- [Tupcona (Xu kBaapar)
- Ctpromenra
- Gumepa
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- [anupo

- [MTanupo-IIarenkoro

- ManHa-YutHu

- Annepcona-/lapiausra

3. Acummerpust

[TocnenoBaresbHOCTD 3aJjaHa ¢ OMOIIBIO MPEAJIOKEHUS

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

Uemy paBHa acHMMETpHs JAHHOM IOCIEI0BAaTEIbHOCTH, €CIM BCE MPOIYCKH 3aMEHEHbI
CpPEeIHUM 3HAYEHUEM UMEEMbIX JaHHbIX. OTBET 1aTh C TOYHOCTHIO JI0 ABYX 3HAKOB MOCIIE 3aNsTON

4. 3Ha4uMOCTh K0P PUIHEHTA KOPPEALUN
Uemy paBeH YpOBEHb 3HAYUMOCTH IPU MNPUHITHH THIOTE3bl O HAJIMYUU KOPPEIISLHU
[Tupcona uist AByX ciiydailHbIX BenudrH/ OTBET AaTh C TOUHOCTHIO /10 ABYX 3HAKOB ITOCIIE 3aISTON

TaOnuna
HaOJIIOAEHUHI

N ][—=]W|[N]|OD] ™
WlhlWlwn|s|w|<

5. HTEpKBapTUIILHBIN pa3zMax

ITocnenoBarenbHOCTh 3aJaHa C IOMOLIBIO NPEIOKEHUS

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

Uemy paBeH MHTEPKBAPTUIIBHBIM pa3Max Uil AAHHOW IOCIENOBATEIBbHOCTH, €CIU BCE
IIPOITYCKH 3aMEHEHBI CPEAHUM 3HaYEHUEM UMEEMbIX JaHHBIX. OTBET 1aTh ¢ TOYHOCTBIO 10 LIEIIBIX

6. KoppensuuoHHbIi aHamu3
Uemy paBen korddunrieHT koppensauun CupMeHa s ciiydaiHbIX BeTuduH X, Y

Ta0Onuua
HaOJIIOAECHUHI

[V N T (OS] 1O} Rl 5
Wlh|lwWln|h|w|<

OrtBer AaTb ¢ TOYHOCTBIO N0 ABYX 3HAKOB ITOCJIC 3aIsTon

7. KO3 PUIHUEHT KOPPEISALUU
Yemy paBen kodddunnent koppensaiuu [lupcona nist cirydaitHbIX BETHYUH

TaOmuma
HaAOJIOACHUN
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8. Kputepuii llanupo-Yuika

CrenepupoBath cIy4aiiHyt0 BEIOOPKY, pasmepoM B 500 HaOIONEHHIA, HCTIONB3Ys TeHEPaTop
HOPMaJIbHO paclpeieleHHbIX CIy4aillHbIX YUCell C MaTeMaTnyeckuM oxunanueM 10, nucnepcueit
16. IIpu »TOM HavalbHOE 3HAYEHUE T'eHeparopa cilydyalHbIX uucesl paBHO 4321. Uemy paBen
YPOBEHb 3HAYMMOCTH IPH IPOBEPKE I'MIIOTE3bI O HOPMAIBHOM 3aKOHE PACIPEIEICHNUS C TIOMOILBIO
kputepus [lanupo-Yuika. OTBET 1aTh C TOUHOCTBIO A0 ABYX 3HAKOB IOCIIE 3anATol. B kauecTse
aJIbTEpHaTUBHON UCIOJIb30BaTh ABYCTOPOHHIOIO THIIOTE3Y.

9. IlpoBepka runoTe3bl 0 3aKOHE PACHpPEACICHUS

CreHepupoBaTh CIy4aiiHyI0 BEIOOPKY, pasmepoM B 500 HaOIIONEHHIA, UCTIONB3Ys TeHEPaTop
HOPMaJIbHO pacrpeieleHHbIX CIy4allHbIX YUCel ¢ MaTeMaTnyeckuM oxunanueM 10, nucnepcueit
16. IIpu »TOM HavanbHOE 3HAYEHUE TeHEepaTopa CiIy4yaWHbIX uucen paBHO 4321. Yemy paBHO
HaOmonaemoe 3HaueHue kputepus KoamoropoBa-CmupHoBa. OTBET AaTh ¢ TOYHOCTBIO 10 JIBYX
3HAKOB IIOCJIE 3aISITON. B KauecTBe anbTepHAaTHBHON MCIIOIb30BaTh JBYCTOPOHHIOIO THIIOTE3Y.

10. ITpoBepka rumoTe3bl 0 3HAUMMOCTH OTIAUYUI
Hmeercs BBIOOpKA 3HAYCHUH JIBYX CIyYalHBIX BEIMYUH

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

IIpoBepuTh THIIOTE3y O pPABEHCTBE MATEMAaTUYECKUX OXKHUJIAHUN IIPU JONYIIEHUH O
HepaBHBIX I[I/ICHCpCI/II/I HpI/I I[OHyHIGHI/II/I 0 HE3aBUCUMOCTH JAaHHBIX BCJINYNH.

Yemy paBHO HaOmomaemoe 3HaueHue kputepus CtbrofeHTa. OTBET 1aTh ¢ TOYHOCTHIO JI0
OJTHOTO 3HAaKa ITOCJIe 3aIISITOM.

11. IIpoBepka runoTe3sl O paBEHCTBE AUCIIEPCUH

JlaHHBIE 3a1aHBl IBYMs TIOCIIE0BATEIILHOCTAMU

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

y<-¢(3.4,5,3,4,3)

Yemy paBHO HabOmomaeMoe 3HadeHHe Kputepuss Duiepa mpu HpOBEpKE THUIIOTE3BI O
paBeHcTBe qucnepcuit? OTBET 1aTh € TOYHOCTHIO /10 IBYX 3HAKOB IOCIIE 3aISTON

12. IIponycku JaHHBIX

[TocnenoBarebHOCTD 3aJjaHa C IIOMOIIBIO NTPEIOKEHHS

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

Yemy paBHO cpelHEee JaHHOW IOCIIEN0BAaTEJIbHOCTH, €CIM BCE IPOINYCKH 3aMEHEHBI
MEIMAHHBIM 3HaueHueM. OTBET 1aTh C TOYHOCTHIO /10 IBYX 3HAKOB IOCIIE 3aISTON
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13. IIponycku gaHHBIX

[TocnenoBareabHOCTH 33/1aHa ¢ TOMOLIBIO MPEIOKECHUS

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

Uemy paBHa MeauaHa JAaHHOM IOCJEIOBAaTEIILHOCTH, €CJIM BCE MPOIMYCKU 3aMEHEHBI
CPEeIHUM 3HAYEHUEM UMEEMbIX JaHHbIX. OTBET aTh C TOYHOCTHIO JI0 ABYX 3HAKOB MOCIIE 3aIsTON
Kuroun:

1 2 3 4 |5 6 7 8 9 10 11 12 13
1- 1,4.5,710,86 0,629 [0,28 0,26 |0,57| 0,96 - 0,66 11,52 13,33
3,2- 1,4
1,3-
4, 4-
2

TumnoBble OLleHOYHbIE MATEPHAJIBI 110 TeMe 2
3agaHug no reme 2

3agaume 1. Tloctpouts cereBoii rpad TOBapooOoOpoTa Mexay crpanamu CeBepHOU
EBpomnbl, eciiu MaTpuiia CMEKHOCTH UMEET BUJL:

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

3ananue 2. PemmTh 3aauy ceTeBOro aHaiusa rpada, OnuchIBalOIIUe TNIOTHOCTh TOPTOBO-
HYKOHOMHUYECKHX CBsi3el Mexay crpanamu FOxHoit EBponbl, ecnu rpad umeeT BU:

Albania Cromatia

3ananme 3. [loctpouts rpad addunupoBannoct s ¢aitna nanasix UserNetR::hwd. B
naHHoM (aiiie aktepsl [omnuByna cBsi3aHbl MEXKIAy co00il GuiibMaMu, B KOTOPBIX OHU CHSUIUCH
BMECTE.

3aganue 4. Pemnth 3a7a9y NOCTPOCHMSI U aHaW3a Tpada U3 TaHHBIX 00 ONTOBOI TOProBie
BUHOM. TaOnuily MaHHBIX B3sATh W3 caiTta kHUTH Jl)koHa ®opmana. Muoro mmudp: AHBIN3
Oompimux naHHbIX pu nomotnu Excel. — M.: Anprninna [Tabmumep, 2016 — 461 c.

www.wiley.com/go/datasmart. 3amaay permuts B Gephi UccnenoBars MmoaynsipHOCTh Tpada.
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[TocTpouTs K1acTepbl MOIYISIPHOCTH.
TumnoBbie BONPOCHI VIS OIIPOCA Mo Teme 2:

1. Jladite onpenenenue ceti. HazoBuTe CIOCOOBI 3aJTaHUS CETEH.

2. B ueM cocToST 0COOEHHOCTH COLIMANIBHBIX CETCH?

3. Kakue nmapameTpsl pacCUUTHIBAIOTCS MIPH aHATIN3E CETEH?

4. Tloka3zarenu IEHTPaJIbLHOCTH CETU?

5. Knacrepuzanus Ha rpadax. IlpoBenure CpaBHUTENIBHBI aHAJW3 METOIOB, KOTOPHIC
WCTIONB3YIOTCS MPH KIIACTepHU3aIiK Ha rpadax

6. UYro Takoe cetu apdummpoBanHoctu? [IpuBenuTe mpumMepsl.

TunoBble OLleHOYHBIE MaTePUAJIBI 110 TeMe 3
3amanuda mo teme 3
3apnanme 1. Pemuth 3amauy ¢dakTopHOrO aHanmu3a aiig Habopa gaHHbIX ausland.sav. JlanHbie
NPEICTaBISIIOT COOOW pe3ynabTaThl aHKETUPOBaHUS, mpoBeaeHHoro Muctutyrom Commonoruu
YuuBepcurera MapOypr. Ha ocHoBe pa3paOoTaHHOW aHKETHI Ha JIByX T'€CCEHCKUX
METAJUTYPTHUYECKUX TPEANPHUITUAX OBbLIO TPOU3BEIACHO HCCICNOBAaHHE OTHOIIEHUS K
uHocTpaHaM. OnpamMBaeMbIM MPEATOKUIN BBICKA3aTh CBOE OTHOILIEHHWE K CIEIYIOIINM
MSTHAIIATH MTOJIOKEHUSIM:
. Heo6xonumMo ynmyqmnTh HHTErpalyio HHOCTPAHIICB.
. HeoOxoaumMo Msirde OTHOCUTBCS K O€KEHIaM.
. Henbru I'epmanuu JOMKHBI OBITH TOTPAUEHBI HA HYXK/IbI CTPaHHbI.
. l'epmanns — 310 He ciryx0a COIMaTbHON TOMOIIH JIJIsl BCETO MUDA.
. Heobxonnmo ctaparhcsi Hala)KMBaTh XOPOIINE OTHOLIECHUS APYT C APYTOM.
. [IpaBa GexeHIeB ciaeayeT OrpaHuInTh.
. HeMIibI cTaHyT MEHBIITMHCTBOM.
. [IpaBo GexeHIleB HEOOXOAMMO OXPaHSTh BO Beeil EBporie.
. BpaxxneOHOCTh K MHOCTpaHIIaM HAHOCUT BpeI SKOHOMUKE | epMaHum.
e 10. Cnayana HeoOX0IMMO CO3/1aTh HOPMAJIbHBIE KUITUIIHBIC YCIOBHUS IS HEMIIEB.
e 11. MbI Beab TOXKE IPAKTUYECKU BE3/IE ABISEMCS HHOCTPAHIIAMH.
e 12. MynbTUKYIBTYpa O3HAYaeT MYJIBTUKPUMHUHAI.
e 13. B noake HeT cBOOOIHBIX MECT.
e 14. UHOCTpaHIBI BOH.
e 15. uTerpaiiust ”YHOCTPAHIIEB — 3TO YOUNCTBO HAIlUH.

O1eHKM CTaBUJIMCh MO CeMHOANbHOM IIKaje: oT mojHoro Hecoryacus (1) mo monHoro
cormacusi (7). PesympraTel ompoca is 90 uenoBek XxpaHarcs B (aiine ausland.sav B
nepeMeHHbIX al - al5. Ilpumep npuseneH B camoyuurene SPSS.

OTMmeTHM, 4YTO JaHHBIE TPHUBEICHBI Ha HEMEIKOM s3bIke. [IpW BBIMONHEHWH 3aJaHUS
CIeNlyeT JaHHbIe MPEACTaBUTh Ha PYCCKOM SI3BIKE.

[ ]
O 00 1N N B W —

3az[a}me 2. Pemmuthb 3aa4y MHOTOMCPHOT'O0 MKAJIUPOBAHUA, €CJIIM Marpula pas3jiniv I1I0
BOCbMM CTpaHaM MMECT BUA

Neri/mt Awnrona Apren | ABcTpa Kuraii | Ky6a | Anonus | CIHA | 3umbabse
THUHA st

Amnromna 0,00 1,41 1,00 1,00 141 | 141 1,73 0,71

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

Asctpammsa | 1,00 1,00 0,00 1,41 1,73 | 1,00 1,41 1,00

Kurait 1,00 1,73 1,41 0,00 1,00 | 1,00 1,41 1,00
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Ky0a 1,41 1,41 1,73 1,00 0,00 | 1,41 1,00 1,41
SAnonus 1,41 1,41 1,00 1,00 1,41 | 0,00 1,00 1,41
CIOA 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

3aganue 3.PeminTh KOPPECIOHEHTHOIO aHAIN3a /i1l HA0Opa JTaHHBIX .

smoking. Habop

JAHHBIX BKJIIOYAET CBEJEHHsSI O COTPYJHMKAX (CTaplliue M MIIAJLINE MEHEIKEpbl, CTaplihe U
MJIAJIIIME COTPYTHHUKH) M 00 MX IPEeIpacHoNOKEHHOCTH K KypeHHIO (He KypuT, ci1alo, cpeqHe,

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
PemuTh 3a1a4y KOPpECIOHACHTHOTO aHAIN3a Ui Habopa JTaHHBIX
JloKkHOCTh Kypenue AJIKOTOJIb
Crapiumii MeHeKep HET HET
Munaamuii MeHexOKep cinabo Ja
Crapimmii COTpyJITHUK cpenHe HWHOT 1A
Mutaamuii COTpyAHUK CHJIBHO HET
Cekpertapb HET na
Crapiuii MeHeKep HET HET
Mnaammii MEHEXKep ci1abo HET
Crapmuii COTpyIHUK HET Ja
Muitagmuii COTpyAHUK ci1abo HHOTJa
Cekpertapb CHIIBHO Ia
Crapumii MeHeKep c1a00 HET
Muitagmuii MEHEXKED HET HET
Crapumii COTpyIHUK HET Ia
Minaamuii COTpyIHUK CHIIBHO WHOTIa
Cekpertapb cpenHe WHOT/Ia
Crapuuii MeHeKep cpenHe HET
Miaamuii MEHEXKED HET na
Crapmmii COTpyIHHUK HET HET
Muaamii coTpyIHUK cinabo HET
Cexkperapb HET HET
Crapumii COTpyJIHUK CHIILHO Ja
Mutagmuii COTpyAHUK HET HET
Crapumii COTpyJIHUK CHIIBHO HET
[Iporpammuct cpenHe Ia
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[Iporpammuct cpenHe HET
[Iporpammuct HET WHOTJIa
PykoBoautens HET WHOI/A
PykoBoautens cpenHe HET
PykoBoaurens HET HET
[Iporpammuct CUJIBHO Ja
Cexkperapb HET HET
Mutaamuii COTpyAHUK CpellHe HET
Mutamuii MEHEXKED HET na

Tunosbie BONPOCHI 1JIs1 ONIPOCa 110 Teme 3:

B uem cyTh 3a1a4 MHOrOMEpPHOTO IIKAINPOBaHUA?

Kak pemmaercs 3a1aya MeTpuieckoro mkairpoBanusi o Top- repcony?

B yem oTnune METprUEecKOro MKaJIUPOBAHUS OT HEMETPUYECKOro?

Kak cTpourcst marpuiia pasinauii 00beKTOB?

KakoB anroputm peleHus 3a/1aud HEeMETPUYECKOr0 NIKaIMPOBaHUs?

Kakue nomymienust puHUMAOTCS TIPU PEIIeHUH 33/1a4 (JaKTOPHOTO aHam3a’?
HasoBuTe stans! pakropHOro aHanmsa?

Kakue kpurepun ucnonb3yroTcs Ipy 3a1aH|u| 1apaMeTpoB (GaKTOPHOIO aHaiIu3a?
JlaiiTe 00I11yI0 XapaKTEpUCTHUKY 3a]1a4 OpIUHALIUH

10 Yro Takoe KOPPECOHACHTHBIN aHaTH3?

CoNoUA~AWNE

Tect

1. Drambl GpakToOpHOTO aHATH3a
[TocTaBbTe COOTBETCTBHE MEXKAY HOMEpaMH JTamoB (AaKTOPHOTO aHalIM3a M UX
CoziepKaHuEeM

1. Br160op meTona hakTopHOTO aHaIM3a

2. Br160p urcia koMoHeHT ((hakTopoB)

3. [TocTpoenne mMaTpuIl ¥ onpeieneHne 3HaueHU KOMIOHEHT ((pakTopoB) JUIs KaX10T0
HaOJIIONEHUS

4. Bpaenne koMnoHeHT ((hakTopoB

S. NuTepnperanyst mory4yeHHbIX KOMIOHEHT ((haKTOpOB)

2. KoppensaunonHast Marpuna
I[I/IarpaMMa KOppensiunoHHON MaTpulsl [lupcona umeer Bu

enrrelgrlnn USJu@eRapngs lp_slng Pfearspn S z

z

........... :
99000000000
Q0000000000 ‘
04
00000000000 .
- 9000000000
- @ 9000000000
Q90000000000 .
-+ 90000000000

90000000000
0.8
coNT .
:

Rattle 2021-A18-21 202416 Viadimir

Bribepure npaBUIIbHBIN OTBET
1. 3¢ GEeKTUBHOCTH (PAKTOPHOTO aHAJIN3a HEBBICOKA
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2. CleayeT BBITONHATE (PakTOpHBIA aHamu3. OgHAKO 10 ATOro HeoOXOaUMO BHIOpATh
IIOAMHOXKECTBO aHaJII/ISI/IpyeMBIX HepeMeHHBIX

3. Ilenecoobpa3Ho pemuTh 3a1a49y (GaKTOPHOTO aHATHM3a

4. JUiss IpUHSATHS PEIICHUs O [eIeCO00pa3sHOCTH (HaKTOPHOTO aHAIM3a HEOOXOIMMO
HCIOJIb30BaTh HEMapaMeTPHUUECKUe KPUTEPUU KOPPELIUU

S. @dakTopHbI aHamM3 He menecoodpaszeH. HyxkHo mompoOoBarh pemmuTh 3amady

METOJIOM IVTaBHBIX KOMIOHEHT
3. Marpuna GpakTopHBIX Harpy30K
YTo 03HAYAET MEMEHT MaTPHIlbl (PaKTOPHBIX HArpy30K aij?

1 KOPPEJSIHI0 MEXKAY MEpEeMEHHON 1 (haKTOPOM (KOMIIOHEHTOM )
2 KOBapHalUIO MKy HaOMIOICHUAMU

3. CYMMapHYIO JUCIIEPCHIO HAOMIONEHUIA TSl KaXKI0N TIEPEMEHHBIX
4 JUCTIEPCHIO HAOMIOACHUN [T KaXKI0r0 hakTopa (KOMIIOHEHTA)
5. CTaHAAPTU3UPOBAHHOE 3HAYECHHE TIEPEMEHHOM

4. OueHka kauecTBa (haKTOPHOTO aHATU3a

B pesynprare permienus 3amadu (HaKTOPHOTO aHaIM3a TMOJTYYCHBI TpadUKH HArPy30K IS
Ka)KJIOTO THIIA IIBETKa HAOOpa JaHHBIX iris

[Ouarpamma KOMNOHEHTa BO BPALLAEMOM NPOCTPAHCTEE ANA LEETOB setosa
10

pfraLL
PETALY
® e

SEPALL
O

®
SEPALW

KomnionerT2

10 o5 00 05 10

KomnoHeHT 1

[AuarpamMma KOMNOHeHTa BO BpaljaeMoM NPOCTPaHCTBe versicolor
SEPALW
°
PETALW
®
. PETALL
05 3

SEPALL
®

KomnoHeHT2

10 05 a0 s 10
KomnoHeHT 1

aso virginica

FETALW
® sepaLN
0

g

s
FETALL

KomnoHerT2

[ s 12

KomnorenT 1

BBI6CpI/ITC MPpaBUIILHOC PAHKUPOBAHUC KAYCCTBA PCHICHUSA 3a1a41 (I)aKTOPHOl"O aHaJln3a JJIsd
Pa3HEBIX KJIaCCOB LIBETOB

1. Ka4eCTBO OJJMHAKOBOE

2 1 setosa, 2. versicolor, 3 — virginica
3. 1 setosa, 2. - virginica, 3. - versicolor
4 3 setosa, 2. - virginica, 1. - versicolor
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5. 3 setosa, 1. - virginica, 2. - versicolor
5. Kpurepuii Kaiizepa
JnarpamMma KaMEHUCTOM OCHITTH UMEET BU/T

AunarpamMma KaMeHUCTON oCbinu

X —*— PC Actual Data

- PC Simulated Data
—&— FA Actual Data
iy ~=  FA Simulated Data

x

eigenyalues of principal components and factor analysis

Factor/Component Number

quy PpaBHO PEKOMCHAYCMOC YUCIIO INIABHBIX KOMIIOHCHT IS (I)aKTI/I‘ICCKI/IX JaHHBbIX, €CJIN
HCIIOJIB3YCTCS METO INTaBHBIX koMIioHeHT? OTBET JaTb YU CIIOM

6. Marpuna GpakTopHBIX Harpy30K

Hcxonuplii HaOop maHHBIX coaepkutT 20 HaOmoneHui u 11 nepemennsix (feature). ITocne
aHamM3a 3HAYCHUU KpUTEpueB (aKTOPHOTO aHalu3a MPHUHITO PEIIeHHEe O JABYX (aKTopax.
Juarpamma pe3ynbTartoB (DakTOPHOTO aHAIHM3a UMEET BUJL:

Factor Analysis

Br16epuTe npaBUIbHYIO pa3MEpHOCTh MaTpUIIbl (PaKTOPHBIX HArpy30K, €CIIU MIPEBOE YHCIIO
napsl Yuces onpeaessieT YUCao CTPOK, a BTOPOE - YUCIIO CTOJIOLOB

7. MeTo1 TM1aBHBIX KOMIIOHEHT

B pesynbrare pemieHus 3ajaud COKpallleHUs pa3MepHOCTU JUisi Habopa irls MeToAoM
[JIaBHBIX KOMIIOHEHT MOJYYEHbI TaOIUIIbI
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KakoBa 107151 00BsICHEHHOHN TUCTIEpCUU IEPEMEHHBIX MTEPBOM IIIaBHOI KOMITIOHEHTOI? OTBET
JaTh C TOYHOCTBIO JIO JIBYX 3HAKOB IIOC/IE 3amsToi. B kauecTBe pasgenuTens UCIOIb30BaTh
3aIsTyIo

8. MeToy 1I1aBHBIX KOMIIOHEHT

Jlist perienust 3amaqu aKTOPHOTO aHAIKM3a B R BBIMOHEH CIIEIYIOMUNA CKPUIIT

library(psych)

pc <- principal(USJudgeRatings[,-1], nfactors=6,rotate="none'). CKOJIBKO TJIaBHBIX
KOMIIOHEHT JJOCTATOYHO JJIsl pEelICHUs 3a1a4u (pakTopHOTo aHaim3a? OTBET JAaTh YUCIOM

9. Meton ri1aBHBIX KOMIIOHEHT

[Ipn pemienun 3amauu opAMHANU3alMM MojdydeHa auarpamma. Kakas nons gucnepcuu

MEPEMCHHBIX OMMUCBHIBACTCA C ITOMOIIBIO ABYX ITIABHBIX KOMHOHGHT?
PCA - USJudgeRatings data
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| DANNEHY,J.F

BRACK'EN JJ WALLRA
.

LEVISTERRLL ZARRILLIKG. PASKEeaD M

TIERNEY W.LJR. NARUK H.J

: "SPEZIALE.J A
coHen s sSDOR W ! LEVINE | LEJA BERDONRI
. ' WLJIR vl hal il
s EY O .
TESTOR..

o—— [ At SATAMERRENEE ML ey BINOW:LE
GRILOAE HAMILLEC. o * SERYuAR R

HEALEY AH DARURHTANO.A O'SULLVANT.J.
MCGRATH,J.F. QO'BRIENF.J .

.
WRIGHT Rrns £ 8
5

MISSAL H.1 ALEXANDER,JH.
L] .

Dim2 (3.9%)

AARONSONLH

DEVITAH.J.
.

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

'7‘.5 '5IU '2I5 0.0
Dim1 (92 3%)

"
o
o
=)

18



OTBeT AaTh C TOYHOCTHIO JI0 ABYX 3HAKOB IOCIIE 3alsTON

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

OB bAcCHEHHAA COBOKYNHaA AUCNepcHA

HauankHele coGCTERHHLIE 3HAUSHWA MI3BNEYeHWE CyMMBl KEAODATOR HArpy30K
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 JI0 JIByX 3HAKOB I1OCJIE 3aIsITON

TunoBble OlEHOYHBbIE MATEPHAJIBI 10 TeMe 4
3aganus no reme 4

3amanmue 1.

Ucnonp3oBanue makera QlikView, Tableau u Power BI muist pemenus 3aa4 ananm3a JaHHBIX
o nemorpaduueckoii cutyanmu B Poccum. /s kakgoro BapHaHTa IpUBENEHBI TaONUIBI C
yKa3aHHEeM BHJIa HMCXOIHBIX JaHHBIX, KOTOpPbIE OyIyT aHAJIM3UPOBATHCS CpPEACTBAMH OHM3HEC-
AQHAJIMTUKH.

rop
one Mna oc Tpyno
KO€ . H. CII0CO
Ba |r | o0 | pe | Hac | 3ap | mur | Cme | Poxn | Cme | Hac | ® | mpect | cenp | OHoe 6e3p
pva | 0 | ma | TM | ele | miIa | pam | pTHO | aéMO | PTHO | €Je | OH | YIUIE CKe Hacen | abot
HT I CTb OH HHUC Ta st CTb CThb CThb HHC JbI HUsL Xo03 CHHUC HBIC
1 |+ + + + - + - + + + - + - + +
2 |+ + | + - + + - + - + + - - +
3 |+ + + + - - + + - + + +
4 |+ + | + - + - + - - + + - + + -
5 |+ + | + + - - - + + - + - + -
6 |+ + | + - + + - - - + + - - + -
7 |+ + | + + - - + + + - + + +
8 |+] + + - + - + + - + + - + + +
9 |+| + | + + - - + + + - + - + +
10 |+] + | + - + + - - - + + - - + -
11 |+] + | + + - - - + + - + + -
12 |+] + | + - + - - - + + - + -
13 |+] + + + - - + + + - + - + +
14 |+ + + - + - + - + + - - + +
15 | +] + + + - - + + + - + + +
16 |+ + | + - + - - - + + - + -
17 |+ + | + + - + - - + + - + - + -
18 |+ + | + - + - - - + + - - + -
19 [+ + | + + - - + + + + - + + +
20 |+ ] + | + - + - - + + - +
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21 |+ | + + + - - + + + - + - + +
22 |+ + | + - + + - - - + + - - + -
23 |+ | + | + + - - - + + - + + -
24 |+ | + | + - + - + - - + + - + + -
25 |+ + | + + - + - + + + - + - + +

3amanne 2. Ha ocHOBe JaHHBIX U3 POCCUICKOr0 CTATUCTUYECKOIO exxeroquuka. Pasmen misa
MCCJICIOBaHMS BBIOpATh IO COTJIACOBAHUIO C IpernojaaBaTeneM. B miardopme mpemycMoTpeTh
UCIIOJIb30BaTh CKPHIITOB HA OJIHOM U3 S3BIKOB aHAIIMTUKH, a TAK)KE HCIOJIb30BaHUE (DyHKIIUN
s3pika M, sBeika DAX, pa3nuuHple WHCTPYMEHTHl BH3yalIM3ald. B Momenu JaHHBIX
MIPETYCMOTPETh HECKOJIBKO TAOIUIL U X B3aUMOCBS3b.

Tumnosbie BOIIPOCHI 1JIAA OIIPOCa 10 TEME 4:

1. JaiiTe o0IIyrO XapaKTEPUCTHKY CPEACTB OU3HEC-aHATUTUKA

2. JlaiiTe XxapakTeprUCTUKY MOJIENEH TaHHBIX, UCTIONB3yeMbIX B Qlik

3. Jaiite o6myro xapakrepucTuky miargopmsl Power Platform.

4. Brmonnure cpaBauTenbHbI anamn3 Power Bl desktop, Power Bl online

5. Jalite  OOIIyR0  XapaKTEPUCTHKY  BU3yaJbHbIX  WHCTPYMEHTOB,  KOTOpBIC
ucnonb3yrorcs n Power Bl

6. Kakue rpaduueckue npuioxenus BXogst B coctaB Microsoft office. Jlaiite oburyro

XapaKTepUCTUKY si3bika DAX/

5. OueHouyHble MaTepUAJIbI HPOMEKYTOYHOI aTTeCTALMU M0 TUCIUIIHHE

5.1. IK3amMeH NPOBOAUTCS C UCIIOIb30BAHUEM METOJIOB U CPECTB.

3aganue Ouiera BKIIOYAaeT B ceOs JBa TEOPETUUECKUX BOMPOCA M OJHO MPAKTHUECKOE
3aJaHue Ui PELICHUS B KOMIIBIOTEPHBIX IIpOrpaMMax BU3yalM3allMMd U aHanus3a JaHHbIX. [Ipn
IIPOBEJCHUM 3a4eTa C OLIEHKOW 3K3aMEHAI[MOHHBIM OWJIeT BBIOMpAeT caM SK3aMEHYeMbI B
CJIy4yaifHOM MOpSIJIKE C MOMOUIbIO JTaTUMKa CIIydalHBIX YMCEN WIM C TIOMOIIbI0 BhIOOpa OilaHKa
OowreroB. OueHKa pe3yJabTaTOB YCTHOTO AaTTECTAl[MOHHOTO MCIBITAHUS  OOBSBISAETCS
oOyyaromumMcs B JIeHb ero nposeneHus. [1o okoHyaHun oTBeTa Ha BONPOCHI OMIIETa HK3aMEHATOP
MOJKET 331aTh HK3aMEHYEMOMY JIOMIOJTHUTENIbHBIE U YTOUHSIOILIME BONPOCHI B IIpe/iesax yueOHOoro
MaTepualla, BBIHECEHHOT 0 Ha HK3aMeH. [Ipu oLleHKe 3HaHUI MarucTpaHTa MpernogaBaTeib JOJKEH
PYKOBOJCTBOBAThCSI MPUBEJCHHON B paboueil mporpamme IIKaJIoi OLIEHWBAaHUS PE3yJIbTAaTOB, a
TaK)Ke CIEAYIOIIUMHU KPUTEPUIMMU:

— IPaBWIBHOCTb OTBETA HA BONPOCHI OMIIETa;

— IIOJIHOTA OTBETA, 3HAHUE TEPMUHOJIOTUH;

— JIOTHKA ¥ apTyMEHTUPOBAHHOCTh OTBETA;

— CIOCOOHOCTB J1eJ1aTh BBIBOJIBL.

5.2. OueHoYHbIe MAaTEPHAJIbI IPOMEKYTOYHON aTTecTalluu

KommnoHeHT kKoMneTeHIIUH IIpomesky TOYHBIN/KIII04EBOI Kpurepnii onennBanus
HHIUKATOP OLICHUBAHNS

[IKC-2.1 Hcnonb3yer coBpemenHsble | Mcnonp3dyer  mHbOpMaImio,
METO/IbI, WH(OPMAITMOHHEIE [ METONBI W MPOTPAMMHBIE
TEXHOJIOTHH, MIPOTPaMMHBIH | cpencTBa ee cOopa, 00padOTKH
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UHCTpYMEHTapHii B  oObeMe,

K aHajiu3a, B TOM 4YHUCIC C

HeO6XOI[I/IMOM JIIA PEIICHHUA | UCITOJIB30BaAHUEM

3aaa4d 6I/I3HCC-aHaJII/ITI/IKI/I, HHTCJUICKTYaJIbHBIX MCTOOOB.
HCIIOJIB3YET AHTTIOA3BIYHYIO CaMoCTOSTEIIFHO pemaet
OKYMCHTAllMIO MW  CIIPABOYHBLIC | 3a1a4U HUHTCJUICKTYAaJIbHOTO

CHCTCMbI

aHajM3a JIaHHBIX, TEKCTOB M
M300paXCHU C  TOMOIIBIO

AHATUTHYECKUX  IUIaTopM,
¢petimopkoB  Python Keras,
TensorFlow

TunoBble OLlEeHOYHbIE MATEPHAJIBI IPOMEKYTOUHOM aTTecTaAlluu

TunoBblie BOIIPOCHI, BBIHOCUMBIC HA 3K3aMCH

N

o

10.
11.
12.
13.
14.
15.
16.

17.

18.
19.
20.

21.
22.
23.

ITonstue ananu3a nanHbiX. CTaHAApTU3ALMSA IPOLECCA aHAIN3A IaHHBIX.

2D u 3D-nmnarpammel. [Tapamerpsr auarpamm. [Toctpoenue quarpamm B Python u R.
Huarpammsl paccestHus. CTaTUCTUYECKHUE JUarpaMMbl, THCTOIpaMMBbl, (YHKLUY sIEPHOM
WIOTHOCTH. J{narpamMmer pa3maxoB. Kpyrossie u cTonOnKoBbie quarpaMmbl. CKpUITHYHBIE
Juarpammsl.

[IpenobpaboTka naHHbIX. OuMcTKa JaHHbIX. boppba ¢ mpomyckamMu U aHOMAaJUSMHU.
OnucarenpHas CTaTUCTUKA M IIOATOHKAa pacnpeaeneHuil. Kiaccuueckue MeTonsl U
KPUTEPUU CTATUCTUKH.

Tabnuue! conpspkeHHOCTH. HOMUHANBHBIE, TOPSIKOBBIE U HHTEPBAJIbHBIE CTATUCTHKH.
Metoapl nmoBropHOil BeIOOpkH. Byrctpen. Kpocc-nposepka. [lepecraHoBouHBIN TecT.
Meton CKIaHOTO HOXKa.

ITokazaremn rtpada. Pasmep. IlnorHocts. Kommonentsl. JImamerp. Koaddumment
KJactepusanui. LlenTpanbHOCTS.

CouunanpHas cetb. Mepsl nieHTpasibHOCTH. LlenTpanbHOCTh 110 61r30cTH. LleHTpansHOCTh
I10 MIOCPEJHUYECTBY.

Knacrepuzanus na rpadax. [locrpoenue rpadgor B R. bubnuorexku pabotsl ¢ rpadamu u
COLIMAJIbHBIMU CeTsMHU igraph, network.

I'padnueckoe npencraBiaeHUe U YKIAaKa CETH. AITOPUTMBI YKIIIKU.

CoumanbHas crioueHHOCTh. Kinku. O6HapyxeHue cooliecTB. MoynsipHOCTb.

Cetu apdpuamMpoBaHHOCTH.

Junamuueckue cet. MonenpoBaHue TNHAMUYECKUX CETEH.

ArperupoBaHue U rpynnupoBaHue JaHHbIX. OniepaTopbl arperupoBaHusl.

CsojHas Tabnuia. Power pivot. Power view.

[Tonstue npoexuuu. [punnun opauHanmu HabmoaeHu. MeTto bl opanHaiuu. OCHOBHbIE
MHOTOMEPHBIE METOJbl CTATUCTUYECKOrO aHajn3a. 3aJadyd CHHIKEHHUS Ppa3MEpPHOCTU
JTAHHBIX.

Meton r1yaBHBIX KOMIIOHEHT. PakTopHblii aHanu3. OCHOBHBIE 3Tanbl (DAKTOPHOTO
aHanuza. Kpurepuu ¢akropHoro ananuza. Matpuna GakTopHbIX Harpy3ok. OOIIHOCTb U
XapaKTepHOCTh NepeMeHHBIX. [ paduk GpakTOpHBIX HArpy30K. MeTo bl BpalleHus
MuoromMepHoe mkaiupoBanue. [lonarue crpecca. AHamM3 COOTBETCTBUM.

OO1m1ast xapaKTepUCTHKA CPEJICTB OM3HEC-aHATUTUKY.

[Tnatdpopma Power BI. OcHoBubie 3amaun BHenpenus Power Bl B kommanuu. CoctaB
wiatgopmsl. Penakrop Power BI querry Editor.

A3k DAX. CpeacrBa BU3yanu3anyu J1aHHbBIX.

[Tnatdopma Qlik sense. OcobennocTn mocTpoenus oTaeToB ¢ nomouibio Qlik sense.
Oo6mras xapaktepucTrka Tableau.
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Tunosble 32724 HA JK3aMeH

3agauya 1. Coznare ciaydaiinyio nocienoBarenbHOCTh B R pasmepom B 500 HabmoneHmi ¢
HCIIOJIB30BaHUEM T'€HEPAaTOpa PaBHOMEPHO pACIpeNecHHbIX uncen B auanasone or 0 mo 10.
ITpoBepUTH CTAaTUCTUUECKYIO TMIIOTE3Y O YUCIOBBIX 3HAYEHUSX [1apaAMETPOB:

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

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

[Toctpouts rucrorpammy pacnpenenenust B R, SPSS, python. IToctpouts rucrorpammy
4acTOT U THCTOTPaMMy OTHOCHMTEIBHBIX 4acTOT. [Ipum mocTpoeHHMM THCTOrpaMMbl OLEHUTH U
3a/1aTh YKMCJIO UHTEPBAJIOB. YKa3aTh Ha3BaHUE OCEH M Ha3BaHUE MMCTOIPAMMBI, a TAKXKE 3aJIUBKY
cuHero 1gera. Ha tnarpaMMy moMeCTUTb KPUBYIO SICPHOM IIJIOTHOCTH, @ TAKXKE allIIPOKCUMALUIO
paBHOMEPHBIM 3aKOHOM pactpeeneHus. [Ipu nocTpoeHnn KpuBoil peryaupoBarhb €€ INaJKoCTb.

- OLEHUTDH CTATUCTUYECKNE XaPAKTEPUCTUKHU.

- [Ipu mpoBepke TUNOTE3bI: UCTIOIB30BaTh OAHOBHIOOPOUHBIA T-KpHuTepuil. 3a1aTh ypOBEHb
3Haunmoctu 0,05. Mcnonb30Bark OMHOCTOPOHHIOKO U IByXCTOPOHHIOIO ITPOBEPKH TMITOTE3BI.

- [IpoBeputh runoTe3y O paBHOMEPHOM 3aKOHE pacIlpelesIeHUs] C IOMOLIbIO KpUTEPHS
Konmoroposa-CMupHoBa.

3ajauy pelnTh B pa3IMuHbIX TPUIOKEHHX.

3agaua 2. B ¢aitne [ocCnyx6a.txt mpuBeneHbl JaHHBIE MO CTaXy palOThI, CTaxy B
JOJDKHOCTH M BO3PACTy B TOCYJAapCTBEHHOM CITyX0e.

—IlocTpouTh rUCTOrpaMMBbl pacrpeieieHus CIy4alHbIX BEJIMYHH.

—O1eHNUTh BBIOOPOUHBIE XapAKTEPUCTUKH.

—IIpoBepuTh CTaTUCTUYECKHUE TUIIOTE3bl O 3HAYMMOM OTJIMYMHU CTa)a B JIOJKHOCTH, CTa)ka
paboThl Ha roc. ciyx0e M Bo3pacTa Uil MYKYMH U JKEHIIMH C HCIIOJIb30BaHHEM t-KpUTEpUS U
Kputepus MaHHa- YUTHU.

—IlocTpouTh qUIarpaMMBbl pa3Maxa JUis CITyJaliHbIX BEIMYHH: BO3PACT, CTaX CITY>KOBI.

3anauy pemutsb B SPSS, python, R.

3agaya 3. TakCOMOTOpHYI0 KOMIIAHMIO MHTEPECYET 3aBHCHUMOCTb MEXKIY CPEOHUM
nmpoOeroM aBTOMAIIMHBI B pacdyere Ha | J1 TOIUIMBAa M BO3PACTOM MAIIMHBL. bbuin B3sATHL 12
aBTOMAIIMH OAHOM Mapku. IlockoibKy BoOAUTENsAMU ObUIM MYXKYMHBI M SKEHUIUHBI,
IPEANoIarajoch, 4YTo Kakas-To 4acTb MU3MEHUYMBOCTH MpoOera onpenensercs pasHoH TeXHUKOH
BOXKJICHUSI Y MYKUMH M JKEHIIMH. 3HAU€HUs CpeJHero npobera ObUIM pacCUyUTaHbl HA OCHOBE
CBEICHUH O PACXO/le TOPIOYETO MOCIE MPOXOXkAeHUs MamuHON paccrosHus 100 kM. [lanHbIE
MIPUBEICHBI B TAOJIHIIE.

ITon (MyX4UHBI, Bo3pact Mammssl, g€t Pacxon roprouero, k.
KCHILUHBI)

MY’KYHMHA 3 8,92
JKEHIIIMHA 4 8,8
JKEHII[HA 3 9,48
MY>KUMHa 2 9,68
JKCHIIMHA 1 10,2
MY>KUMHa 5 8,44
MY>KUMHa 4 8,24
MY>KUMHa 1 9,6
JKEHIIIMHA 1 10,4
MY>KYMHA 2 9,24
JKCHII[MHA 2 9,92
MY>KUMHa 3 8,08

- OnpenenuTh, 3HAYMMbI JIM Pa3IdyMsl MEXKAY MpoOeroM sl BOAUTENEU-MYXKYUH U
BOAMTENEH JKEHIIUH, MCHONb3ysd T-TecT Ui HE3aBUCUMBIX TPYHN (JBYXCTOPOHHMHA H
OIHOCTOpPOHHMI). s mpoBepKHM TUMOTE3bl MPOBEPUTH THIIOTE3Y O IMOCTOSHCTBE IUCIIEPCHU.
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CpaBHUTB pe3ynbTaThl IPOBEPKH TMITOTE3BI C PE3YIbTaTaMU IPOBEPKH 10 KpUTEpHo MaHHa- YUTHHU.
[TocTpouTh 1uarpamMMsl pazmaxa.

- [TocTpouTh SAUMYHBIE TUArpaMMBbI JUIsl BOAUTENEH MY»XUMH U BOAUTEICH-)KEHIIUH.

- Pemmts 3aga4y nocTpoeHust onucareabHON CTATUCTUKU B PA3IMUHBIX PUIIOKEHUSX.

Jlis mpoBepkM TUMOTE3bl MO KpuTepuio ManHa-YuTHu B R ucnonb3oBarh (QyHKIUIO

wilcox.test(y ~ x, data)

3apaua 4. Coznars ABe Ciy4dalHbIE TOCJIEIOBATEIbHOCTH JIBYX CIYYalHBIX BEIUYMHAX,
pazmepom B 200 HaOTIOAEHUH, TOTYUYEHHBIX C ITOMOIIBIO TeHEPaTOPOB HOPMAJIBHO PacHpeIeIeHHBIX
CIyYallHbIX YHCEJ, MMEIUIMX OJMHAKOBOE MATEMarHyecKoe OXHUJAHHWE, PaBHOE 5 U CKoO,
COOTBETCTBEHHO 1 1 2.

- [IpoBepuTh rUMoOTE3y O PAaBEHCTBE MAareMaTMYECKUX OXXHMJIAHUN U JUCIEPCHM JTaHHBIX
BEJINYMH.

- I3menuTh reHeparop, 100aBUB B IEPBBIA TI'eHEPATOpP CMEIIEHHE MaTeMaTHUYecKOro
okuzanusi. BHOBb IPOBEPUTH CTATUCTUUYECKYIO THUIIOTESY.

- [IpoBepuTh rUNOTE3bI O HOPMAIBHOM 3aKOHE PACIIPEICICHHUS.

- Haiitu cymmy 1ty ciiy4aiiHbIX BEJIMUMH, pPABHOMEPHO paclipeesieHHbIX Ha uHTepsaie 0, 2.
[IpoBepuTh runoTe3y 0 HOpMaIbHOM 3aKOHE PACIpPEACIICHUSI CYMMBI.

3amady pemmTh ¢ IOMOIIBIO cTarucTuyeckux kputepueB B R, SPSS, python. IToctpouTts
BEPOSITHOCTHBIE M KBAaHTHJIb-KBAHTUIIb TPapUKU.

3agaua 5. Pemuts 3amauy ananusa nanueix (Kwan K.C. et al.,, 1976) nmo ckopoctu
BBIBEJICHUA M3 OpraHW3Ma 4YeloBeKa WHAOMETAallMHA — OJHOT0 M3 Haubosiee aKTUBHBIX
MPOTHUBOBOCIIATUTENbHBIX MpenapatoB. JlanHele HaxonsaTcs B Habope manHbix Indometh.
The Indometh data frame has 66 rows and 3 columns of data on the pharmacokinetics of
indometacin (or, older spelling, ‘indomethacin’).

Jauublit HaOOp 3anucaTh BO BHEIIHUH (aii.

- [TocTpouts AMarpamMmy 3aBUCUMOCTH KOHIICHTPAIIUK B OPraHU3Me OT BPEMEHH BBIBOJIA.

- [locTpouTh AMUYHYIO AUArpaMMy ISl KaXKI0TO HCIIBITYEMOTO;

- BoisiBUTH aHOMasIbHbBIE HAOIOICHMS,

- Haiitu cpennue 3HaueHust Uit Kax /101 MpyMIibl ¢ TOMOLIbIO (PYHKIIUU

- [TocTpouTh TUCTOrpaMMBI pactipeieIeHusl.

- [TocTpouTh SIMUYHBIE TUArPAMMBI TS KKIOTO

- Haiftu onucarenbHble CTaTUCTHKH.

- [IpoBepHUTh TUTIOTE3BI O 3aKOHAX PACTIPEICIICHHSL.

3aady pennTh B Pa3IMUHBIX PUIOKEHHUSX.

3agaya 6. B nHaGope mannbix InsectSprays (A data frame with 72 observations on 2
variables.), XpaHATCS PE3yJIbTaThl SKCIIEPUMEHTA MO M3YYEHHIO 3((EKTUBHOCTH IIECTH BHUIOB
MHCEKTULIUAHBIX CPECTB.

-ITocTpouTs SMUKH ¢ ycaMu JUIs KaXKIOTO CTIpesl.

-[TocTpouts onucarenbHyIO CTaTUCTHUKY.

-[IpoBeputh THIIOTE3y O 3HAYMMOCTH OTIMYUN MEXKIY pe3yIbTaTaMu HCIIOIb30BAHUS
uHcreuuq0B A, C; A, F; E, D ¢ noMonipio AIWYHON 1UarpaMMBbl.

[Tpu pemieHnyn 3a7a4M UCTIONB30BaTh PAa3IMYHbIC MPHIOKEHUS. J[1st 5TOro Habop JaHHBIX
3anucarb BO BHEIIHUHN (ai.

3agauya 15. Pemnth 3amaqy MpOBEpPKH CTATUCTHUYECKOW THUIIOTE3BI O CYTOYHOM PacXOie
SHEPTUH y XYJIOMIABBIX JKEHIIMH M JKCHIINH ¢ H30BITOYHBIM BECOM, €CIIH JIAHHBIC HAXOMATCS 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.) oubnuorexku ISWR. Ilpu npoBepke rumoress
UCIIONB30BaTh t-TeCT W TecT MaHHa-YuTHU. [locTpouTh SIIMYHBIE TUArpamMMbl, THCTOTPAMMBbI
pacripesiesieHusl. BBISBHTH aHOMalbHBIC HAOMIONEHUSA. [IpOBEpHUTH THIIOTE3y O ITOCTOSHCTBE
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JMCIIepCHH. 3a1ady PEeUINTh B Pa3INUHBIX MPUIOKEHUAX. [ 3T0oro Habop AaHHBIX 3aMHCaTh BO
BHEIIHUH (aii.

3agaya 7. PemuTh 3amady KOppPESIMOHHOTO aHalu3a Uil JAHHBIX M3 Habopa Boston
{MASS}

- [locTpouTh AMarpaMMy paccesHusl.

-ITocTpouTs KOppenorpaMmy AJisi KOPPEISLUU C IOMOIIBI0 (YHKIIUH corrgram u corrplot.

-CKpBITh BEpXHUI TPEYroJbHUK KOpPpENIorpaMMbl. B HUKHEM TpeyrojabHUKE UCIOIb30BaTh
AILTUIICHI.

-HaiiTi yactHbie KO3 GUIHEHTHI KOPPEIALINH.

-Haiitu xoppensuuto [Tupcona, Cnupmena, Kennenna.

3aauy pemnTh B pa3IMuHbIX TPUIIOKEHUSIX.

3anauya 8. Pemuth 3amaqy gakropHOro aHanmza st Habopa nanHbix diamonds {ggplot2},
UCTIONB3YS TOJBKO YHUCIIOBBIE arpuOyThl. 3amady pemuth B SPSS, R, python, Orange. Ilpu
pEeIIeHUH 3a]a4i TIOCTPOUTD JUarpaMMmy KaME@HUCTOU OCBITIH.

3apaua 9. Pemuth 3amavdy KiacTEpHOTO aHaiu3a Juisi HaOopa JaHHBIX state.x77. 3amauy
PELIUTh C TIOMOIIBID METO/Ia UEPAPXUYECKON KIIACTEPHU3AIMH, a TaKXKe C MOMOIIbI0 MeTona k-
CpeqHuX. 3a/lauy PelIuTh B Pa3IMUHbIX IPUIIOKECHUSIX.

3agauya 10. Pemuth 3amauy ¢dakropHOTO aHanM3a i Habopa maHHBIX States {carData}.
3amauy pemuth B SPSS, R, python, Orange. [Ipu pemenun 3agayu MOCTPOUTH AUATPAMMY
KAMEHHUCTON OCBIIIH.

IIxana oneHUBaHusA

OneHka pe3ynbTaroB NPOM3BOAMTCA Ha ocHOBe IlojokeHus O TeKylleM KOHTpOJe
yCcleBaeMOCTH  OOy4arolmuxcsi M NPOMEXYTOYHOW  arTecTallMd  OOeraromuxcs 1o
0o0pa3oBaTelbHBIM POrpaMMaM CpeIHEro MpoeCcCHOHATBHOIO M BBICHIETO 00pa3oBaHUS B
denepanbHOM TOCYAapCTBEHHOM OIO/UKETHOM 00Opa30BaTelbHOM  YUPEXKIECHUU  BBICHIETO
oOpa3oBanus «Poccuiickas akajgeMuUu HapOAHOIO XO3AWCTBA M TOCYAAPCTBEHHOM CIIy»KOBI NMpHU
[Ipesunente Poccuiickoit @enepanuny, yreepxkaeHHoro Ilpukasom Pexropa PAHXul'C npu
[Tpesugente PO ot 30.01.2018 . Ne 02-66 (m1.10 paszmena 3 (mepBblit a03an) u m.11), a Takxke
Pemenuss VYuenoro cosera CeBepo-3anagHoro wuHctutyra ynpasieHuss PAHXul'C npu
ITpesunente PO or 19.06.2018, nporokon Ne 11.

OneHka «OTIIMYHO» BBICTABJISIETCS B ClIy4ae, €CJIM MPU YCTHOM OTBETE CTYJEHT MPOSBUII
(mokazan):
- IyOOKO€ U CHUCTEMHOE 3HaHHE€ BCEro MPOTrpaMMHOI0 Marepuaja y4eOHOro Kypca, M3JI0KUII
OTBET MOCJIEAOBATEIbHO U YOS TUTEIBHO;
- OTYETIMBOE U CBOOOHOE BIIaZICHHE KOHIENTYaIbHO-IIOHSTUHHBIM alapaToM, HayYHbIM SI3bIKOM
U TEPMUHOJIOTHEN COOTBETCTBYIOIIEH AUCHUIUINHBL;
- YMEHHE TPAaBHIBHO IMPHMEHSTh TEOPETUYECKHE ITOJIOKCHUS TPH PEHICHUH TPaKTHICCKUX
BOIIPOCOB U 3a/1a4;
- YMEHHE CaMOCTOSITEIHHO BBIMOIHSTH IPEIyCMOTPEHHBIE IPOrPaMMON 3a/1aHus;
- HaBBIK 000CHOBAHUS MPUHSITOTO PELICHHUS.

O1eHKHN «XOpOIIO» BHICTABIISETCS B CIIy4ae, €CIIU MPU YCTHOM OTBETE CTYJEHT MPOSBUI

(mokaszan):
- 3HaHME Y3JIOBBIX MTPOOJIEM IPOrpaMMBbl U OCHOBHOT'O COZIEP KaHUS JIEKIIMOHHOTO Kypca;
- YMEHHE TOJb30BaThCS KOHLENTYaJIbHO-MIOHITUHHBIM aNaparoM yMEHHE NPEeHMYILECTBEHHO
NPaBUWIHHO TMPUMEHATh TEOPETHYECKUE TIOJOKEHHS MPH PEUICHUH TMPAKTHYECKUX BOMPOCOB U
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3ajad,
- YMEHHME BBIIOIHATH IPEAYCMOTPEHHBIE IPOIPAMMOMN 3a1aHuUs;
- B LIEJIOM JIOTMYECKH KOPPEKTHOE, HO HE BCErja TOYHOE U apryMEHTHPOBAHHOE H3JIOKEHHUE
OTBETA.

OneHka «yI0BJIETBOPHTEJIBHO» BBICTABISICTCA B Cllydae, €CIM IPU YCTHOM OTBETE
CTYIEHT MPOSBUI (TIOKa3an):
- (parMeHTapHble, TOBEPXHOCTHBIC 3HAHUS BAXKHEWIIMX pa3feiioB MPOrpaMMbl M COAEPIKAHUS
JIEKIIMOHHOI'O Kypca;
- 3aTPYAHEHUS C UCIOJIb30BAHUEM HAYYHO-IIOHATUHHOIO anmapara U TEPMHHOJIOTUU Y4eOHOM
JUCLIUIINHBL,
- 3aTpyNHEHHUS C NPUMEHEHMEM TEOPETUYECKUX IIOJOKEHUH IPU PEUICHUHM INPAKTUYECKUX
BOIIPOCOB U 3a/1a4,

OneHka «HeyI10BJETBOPHUTEJIbHO» BBICTABISIETCS B CIy4ac, €CIU IPU YCTHOM OTBETE
CTYIEHT MPOSBUI (TIOKa3amn):
- He3HaHMe 100 OTPHIBOYHOE MPE/ICTaBICHUE YUeOHO-IIPOrPAMMHOTIO MaTeprana;
- HEYMEHHE WCIOJb30BaTh HAYYHO-TIOHATUWHBIA anmapar W TEPMHUHOJOTHIO Y4eOHOH
JUCLUIINHBL,
- HEyMEHHE MPUMEHSTh TEOPETHUUECKHUE IOJOXKEHHSI IIPU PELIEHUHN MPAKTUYECKUX BOIPOCOB U
3ajad,

- HEyMEHUE BBINOJIHSTH [IPEyCMOTPEHHBIE IPOrPaMMON 3aJaHUsl.

6. MeTonuyecKne MaTepuaJibl N0 OCBOEHHIO THCIUILIHHBI

Paboueii mporpaMMoii TUCHMITIMHBI TPETYCMOTPEHBI CIEAYIONINE BHIBI AYJHUTOPHBIX
3aHATHIN: JIEKIMH, PaKTHYeCKHe 3aHATHA. Ha JNeKnusx paccMarpuBaloTCs HauOoJee CIOKHBIHI
Marepuan TUCHUIUTUHBL. J[Is pa3BUTHS Y MaruCTpaHTOB KPEAaTHMBHOTO MBINUICHUS U JIOTUKU B
KOKIOH TeMe y4yeOHOH JUCHUIUIMHBI HIPEIyCMOTPEHBl  TEOPETHYECKHE  IOJIOKCHHS,
MHCTPYMEHTAJIbHBIE CPEICTBA, a TAaK)Ke MPUMEPHl MX HCIOJIB30BAHUS TMPH PEIICHUH 337134
NPEIMKTHBHON aHAMUTUKU. KpoMme Toro, yacTh TEOPETUYECKOTO MaTepHaja MpeJoCTaBIseTcsl Ha
CaMOCTOSITENIbHOE HM3YYCHHE MO PEKOMEHJIOBAHHBIM HMCTOYHUKAM Ui (POpMUPOBAHHS HaBBIKA
caMo00y4eHHUs.

[TpakTUdeckue 3aHATHS MPeTHA3HAYCHBI IS CAMOCTOSATEIEHOW PabOThl MAaruCTPaHTOB TIO
PELICHUIO KOHKPEeTHBIX 337ad. Kakqoe MpakTHUecKoe 3aHSATHE COINPOBOXKAACTCS 3aJaHHsIMH,
BBIJIaBAEMBIMH MaruCTPaHTaM JUIsl PEIICHHUS BO BHEAYTUTOPHOE BPEMSI.

Jlnst paboThl ¢ MeYaTHBIMM M 3JIEKTPOHHBIMU pecypcamMu C3MY umeercs BO3MOKHOCTB
JOCTyIa K OJIEeKTPOHHBIM pecypcam. OpraHumsamust pabOThI MAarucTpaHTOB C 3IEKTPOHHON
O6ubMoTeKO yKa3aHa Ha caiiTe MHCTUTYTa (CTpaHulle caiita — «Haydnast Oubnmorekay).

MeTtonnueckne ykazanus 1Jis1 00y4arolUXCs 110 OCBOCHHIO U CHMIIINHBI
OOyueHue MO AUCHUIUIMHE «AHAJINW3 M BU3YyaJM3alUs JaHHBIX» IMpeNnojaraeT M3ydeHue

Kypca Ha ayJUTOPHBIX 3aHATUAX (JEKUUH, MPAKTUYECKUE pabOThl) U CAMOCTOSATENbHON PabOThI
oOyuarouuxcsi. CeMHMHapCcKMe 3aHATHS JUCHMIUIMHBI «AHAlW3 W BU3yalIM3alus JTaHHBIX)»
NPEAIIONIAaraloT UX MPOBEICHUE B PA3IMUHBIX (POPMaX C LENbIO BBISIBICHUS TOJTYYCHHBIX 3HAHUH,
yYMEHUH, HaBBIKOB M KOMIIETEHIIMH C MPOBEJEHHEM KOHTPOJIbHBIX Meponpusathii. C nenbro
obecrieueHuns yCIenrHOTo 00yIeHHS 00YJarOIINIICS TOJKEH TOTOBUTHCS K JIEKITHH, TTOCKOJIBKY OHA
SBJIsIETCS BaKHEHIIeH popMoil opranu3anuu ya4eOHOro npoiecca, MOCKOJIbKY:

—  3HAKOMHT C HOBBIM y4eOHBIM MaTrepuasoMm;

—  pa3bscHsET yuyeOHbIE JIEMEHTBI, TPYIHBIE ISl TOHUMAHUS;

—  cHCTeMaTu3MpyeT yuyeOHbIM Marepuar;

—  OpPHEHTHPYET B yueOHOM MpoIiecce.

Iloo2comoeka K nekyuu 3aKII0YACTCS B CIEAYIOLIEM:

—  BHHUMATEJbHO MPOYUTANTE MaTepHall MpeAbLIyLeH JEKINH;
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—  y3HaiiTe TeMy NpencTosIIeH JIEKIUH (110 TeMaTHYeCKOMY TUIaHYy, IO HH(POPMAITUH
JIEKTOpA);

—  03HAKOMBTECh C YUEOHBIM MaT€pPHaJIOM 0 PEKOMEHAYeMOI TUTeparype;

—  TIOCTapaiTech YSCHUTh MECTO U3y4aeMO TEMBI B CBOEH MPOeCCUOHATBLHOM
MIOJITOTOBKE;

—  3alMIIATE BO3MOXHBIE BOIIPOCHI, KOTOPBIE BbI 33JaJUTE JICKTOPY Ha JICKLIUH.

Ilo02omoeKka K npaKmu4yeckum 3aHAMUaM.:

—  BHMMATEJIBHO IIPOYMTANTE MaTepUall JIEKLUH, OTHOCAIIUXCA K JTAHHOMY
CEMUHAPCKOMY 3aHSATHIO, 03HAKOMBTECh C YU€OHBIM MaTepHaIOM;

—  OTBETHTE Ha KOHTPOJIbHBIE BOIIPOCHI 10 CEMUHAPCKUM 3aHATUSIM, TOTOBBTECH JaTh
Pa3BEPHYTHIN OTBET HA KAXKIbIA U3 BOIIPOCOB;

—  yACHHUTE, Kakue ydeOHbIE JIEMEHTBI OCTAJINCh IS BAC HESICHBIMHU U NTOCTApalTECh
IIOJyYUTh Ha HUX OTBET 3apaHee (10 CEMMHAPCKOTO 3aHATHUS) BO BpEMS TEKYLIUX
KOHCYJIBTallU{ MPEIo1aBaTes;

—  TOTOBUTBHCA MOXKHO MHIMBUYAJIBHO, TAPAMH WJIA B COCTABE MaJIOW I'PYIIIIBI,
nocJeHue ABISA0TCS 3G GEeKTUBHBIME (popMamu paboTHI;

— paboyas mporpaMma JIUCHMIUIMHBI B YaCTH IIEJICH, IEPEUHIO 3HAaHUN, YMEHUH,
TEPMUHOB U Y4eOHBIX BOIPOCOB MOXKET OBITh HCIOIb30BaHA BaMU B KaueCTBE
OpUEHTHUPA B OpraHU3aIKi 00yueHusl.

Buinonnenue 3adanus:

—  BbIOepuTe HAOOP JaHHBIX (BPEMEHHOU Psijl, BDEMEHHBIE PSAJIbI) AJISl BBIMOTHEHUS
3a1aHUS;

—  BBINOJIHUTE aHAJIU3 UCIIOJIb3YEMbIX PU3HAKOB (LIE€JIEBOI0 IPU3HAKA);

—  HPOAHAIM3UPYHTE KAYECTBO UCXOAHBIX JaHHBIX;

—  BBIIIOJIHUTE BHIOOP HHCTPYMEHTOB MPenoOpabOTKU IS YIyUYIICHUS Ka4eCcTBa
MCXOJHBIX JIaHHBIX, a TaKkke (POPMYITHPOBKHU MIPEIBAPUTEIBHBIX THIIOTES;

—  pemmTe 3a7a4y NPOTHO3UPOBAHUS YPOBHEN BPEMEHHOTO PAJIA;

—  HCCIeAy’Te BO3MOKHOCTh M3BJICYECHMSI IIPU3HAKOB BPEMEHHOTO Psa;

—  pemmTe 337a4y aHaJIN3a BBISIBICHHBIX IIPU3HAKOB;

— odopmuTe OTYET MO pe3yJbTaraM BbINOIHEHUS 3a/1aHuUs.

YueOHas auTEpPaTypa M pecypchbl HHPOPMALHOHHO-TEJICKOMMYHUKANMOHHOMN CeTH
"UHTepHer"

7.1. OcHoBHasi JIMTEpaTypa

1.

Adanacees, Bnanumup HuxonaeBud. AHanu3 BpeMEHHBIX PSJI0OB U MPOrHO3UPOBAHUE. -
CaparoB:Ait IIm Ap Memma. — 310 c. Tekcr osaextponssiif. - URL:
http://www.iprbookshop.ru/90196.html (nara o6pamenus: 12.11.2020). - Pexxum noctyma:
1t apropusup. Ilonp3oBarenei.

Kypnocos M.I'. Beenenue B MeTopl MalIMHHONW 00paboTKHM AaHHBIX. - HoBocnOupck:
Asrorpad. -220 c. Tekcr: anextponnsiit. - URL: http://www.iprbookshop.ru/102117.html
(mata obpamenus: 11.01.2021). - Pexxum goctymna: 1uist aBTOpU3UP. NOJIb30BaTENEH
Mactunxuit C. 3. (2020) AHanu3 BpeMEHHBIX psAAOB ¢ moMmoulblo R. — DnexTpoHHas
KHHUTa, agpec goctyna: https://ranalytics.github.io/tsa-with-r

Mupkun, bopuc I'puropsesuu. Beenenne B ananus nanusix — M.:IOpaiit, 2020 — 174 c.
Tekcr : anextponnsiii // DBC I0paiit [caiit]. — URL: https://urait.ru/bcode/450262 (nara
obpamenus: 01.10.2020)

MxurapsH B. C., Apxunosa M. 1O., Jly6posa T. A., Muponkuna lO. H., Cupotusn B. I1.
Amnanu3 nanasix. — M.: FOpaiit, 2020 — 490 c. Tekcer : anexkrponnsiii // 3bC KOpaiit [caiit].
— URL: https://urait.ru/bcode/450166 (nara obpamienus: 29.09.2020)
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https://ranalytics.github.io/tsa-with-r

6.

~

O"Hun, Katu. Data Science : Uncaiinepckas nadopmarus 1yisi HOBUYKOB. Britodas si3b1k
R : [mep. ¢ amrm] — CII6. Ilutep. — 368 c. Tekcr: amekrponHsid. - URL:
http://new.ibooks.ru/bookshelf/359209/reading (nata ob6pamenus: 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 nctouHnku OCHOBHOM TUTEpaTypbl B3aUMO3aMEHSIEMBI.
7.2 lonosiHUTEIbHAS JIUTEPATypa

9.

10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

I'ycapoBa H.®, Amnanu3 conuaibHbiXx ceTeil. OCHOBHBIE MOHSTHS U METPUKU. —
CII6.:YuauBepcurer U'TMO, 2016 — 67 c.

XKepon, Openben. llpuknagHoe mamuHHOE OOy4deHHe ¢ momomsio Scikit-Learn u
TensorFlow : Konnenmuu, HHCTpYMEHTBI U TEXHHUKHU JJI CO3JaHMsI MHTEIUIEKTYaTbHBIX
CHUCTEM : [TOJIHOL[BETHOE U3JIaHUE : ITepeBoJl ¢ aHrmiickoro - [TpM.:/Inanektuka. -684 c.
Jlann B. — Mammnanoe o6yuenne Ha R/ - CII6. :ITutep. — 2020 — 464 c.

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

JIrok JI. Aranus cereii (rpadoB) B cpene R. PykoBoacto nons3oBatens- M.: JIMK Ilpecc,
2017 -250c.

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

Hunbcen Oinun. [lpakThueckuil aHanm3 BPEMEHHBIX PSAIOB: MPOTHO3UPOBAHHE CO
CTaTUCTHKON M MammHHOE o0yuyeHne. —M.: OO0 Jluanektuka — 2021 — 544 c.

HaymoB, Bnagumup Hukomnaesuu. Cpezncta Ou3Hec- aHAIUTUKH: yued. mocodue / B. H.
Haymos ; @enep. roc. Oromker. 00pa3oBar. yupekaeHue Bhicil. o0pa3oBanus "Poc. akaj.
Hap. X03-Ba 1 roc. ciyx0b1 pu [Ipesunente Poc. enepanun", Ces.-3an. un-t ymp. - CII6.
: C3UY - ¢pun. PAHXuI'C, 2016. - 107 c.

HaymoB B.H. Ananu3 naHHBIX U MalIMHHOE OOYYEHHE: METOIbl M MHCTPYMEHTAJbHbIC
cpenctra. Denep. roc. O10HKET. 00pa3oBar. yupekaeHUe BbIcIL. oOpa3oBaHus "Poc. aka.
Hap. X03-Ba 1 roc. ciyx0sl npu [Ipesnnente Poc. ®eneparnun", Ces.-3an. un-t ymp. - CII6.
: C3UY - ¢pun. PAHXuI'C, 2020. - 260 c.

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

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

7.3. HopmaTuBHBbI€ IPAaBOBbIE JOKYMEHTHI M NHasl MPpaBoBasi uHGpopmauus
He ncnonb3yrores

7.4.MHTEpHET-pECypPChI
1. DOnextponHO-00pa3zoBaTebHBIE pecypchl Ha caiTe HayuHou Ombmuorexku C3UY PAHXul'C
(http://nwipa.ru)
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https://bookdown.org/ccolonescu/RPoE4/
http://nwipa.ru/

ONEKTPOHHBIE  yU4EOHHWKH  AIEKTpOHHO-OMOmmoTeunot  cuctembl (OBC)  «AHOyKe»

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

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

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

DJNEKTPOHHBIE  YUYEOHUKH  3JeKTpOoHHO-OmOmuoreunoit cucrembl (OBC)  «IPRbooksy

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

DJNEKTPOHHBIE YUEOHUKH AIIEKTPOHHO-O0nOmoTeuHol cuctemsl (ObC) «tOpaitT»

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

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

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

Crarpu u3 JKypHaJIOB u CTaTUCTUYECKUX W3JIaHUI Hcr-Beio

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

AHITIOS3BIYHBIC pecypcei  EBSCO Publishing: goctynm kK  MyJIbTHAMCHUATIIMHAPHBIM

MOJTHOTEKCTOBBIM 0a3aM JaHHBIX Pa3IMYHBIX MHPOBBIX H3ATENLCTB IO OU3HECY, IKOHOMUKE,

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

pedeparaM U MOJHBIM TEKCTaM MYOIMKAIUN U3 HAYYHBIX U HAYYHO—TIONYIISIPHBIX KYPHAJIOB.
Emerald eJournals Premier - kpymnHeiiliiee MUPOBO€ H3AATENbCTBO, CIEIUATU3UPYIOIIEECS

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

Bo03MOXXHO HMCIOIB30BaHHE, KPOME BBIIICIIEPEUHUCICHHBIX PECYpCOB, U APYTHX JIIEKTPOHHBIX
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 KHUTH J[PBHI 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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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/
http://www.betec.ru/
http://www.cfin.ru/
http://www.citforum.ru/
http://www.interface.ru/home.asp?artId=4449
http://www.fa.ru/dep/cko/msq/Pages/default.aspx%20/
http://office.microsoft.com/ru-ru/support/FX100996114.aspx
http://www.businessstudio.ru/
http://www.casewise.com/ru/products/corporate_modeler_suite.html
http://www.interface.ru/home.asp?artId=106
http://www.oracle.com/technetwork/ru/middleware/bpa/index.html
http://www.softwareag.com/ru
http://www-03.ibm.com/software/products/ru/ru/wbi

7.5. UHbIEe HCTOYHHUKH.
He ucnons3yrorcs.

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

YyeOHasi TUCHUIUITMHA BKJIIOUAET MCIOIB30BAaHUE MpOrpaMMHOro odecrnedeHus: Microsoft
Excel, Microsoft Word, 11151 TOATOTOBKH TEKCTOBOTO M TAOJIMYHOTO MaTepuara.

WHTEpHET-CEPBUCH U AIIEKTPOHHBIE PECYpPCHI (MIOMCKOBBIE CUCTEMBI, DJIEKTPOHHAS IOUTA,
po(ecCHOHAIbHBIC TEeMaTHYECKUE YaThl U (POPYMBI, CUCTEMBI ayJi0 M BHJCO KOH(EPEHIHUH,
OHJIAH JHIMKJIONEANH, CIPABOYHUKH, OHOIMOTEKH, OJIEKTPOHHBIC Y4YeOHbIE W y4eOHO-
METOAMYCCKHE MaTCPUaJIbI).

Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOIi 115l OCYIIeCTBIECHUS
00pa30BaTeJIbHOIO NMPOLECcca MO AUCHUIIHHE (MOTYJII0)

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. | MynbrUMeTuitHBIC CPECTBA B KAKIOM KOMITBFOTEPHOM KJIACCE M B JICKIIMOHHOU
Ay TOPHH
4. | bpaysep, ceTeBble KOMMYHHKAIIMOHHBIC CPEACTBa sl Bhixoaa B IHTepHeT. CepBUCHI
U ciyObl Azure

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

oOyyJaroniemMycst ToJbKHa OBITh TIPEOCTaBIIeHa BO3MOXKHOCTD JIOCTYIA K CeTsM THIa MIHTepHeT B
TedyeHue He meHee 20% BpeMeHH, OTBEIEHHOTO Ha CAMOCTOSITENIbHYIO ITOITOTOBKY.
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