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Iliian kypca:
Mopyns 1. CTaTUCTUYECKUN aHATTU3 TAHHBIX

Tema 1. IlapameTrpuueckas u HemapaMeTpUyecKasi IpoOBEpKa ITUIIOTES.

HopmanbHble nmapameTpuyeckue KpUTEpUU Ui IMPOBEPKH THIIOTE3: THIIOTE3bl O IOJIOKEHUH,
runore3sl o0 pacceuBanuu. Cucremarusanus KputepueB. ['Mmore3a O paBEeHCTBE CpPEAHMX:
kputepuil CThIOJIEHTA /17151 OAHOM U IBYX BBIOOPOK, CBSI3aHHBIE BBIOOPKH, TUTIOTE3a CABUTa, METOT
MHOXecTBeHHBbIX cpaBHeHul [lledde, merox LSD. ['unoTesa o paBeHCTBE AUCIIEpCUT: KpUTEPUI
Oumepa, kpurepuili Kokpena, kpurepuii baptnera. Kpurepum HopmansHocTH: Kpurepnii
[Hanupo-Yunka, kputepuii Konmoroposa-CmupHoBa, kputepuii oMmera-kBaapat ¢on Museca,
kputepuii xu-kBazapat (Ilupcona). Ynpoui€Hasle NpoBEPKHM HOPMAIBHOCTH IO aCUMMETPUU U
skcueccy. Hemapamerpudeckue paHIroBbIE KPUTEPHUHM JUIS IIPOBEPKM THUIIOTE3: KPUTEPHUU
YunkokcoHa-MaHHa-YUTHHU, TUNOTE3bl O TOJOKEHUH, TMIIOTE3bl O PAacCEHMBaHUHU. DJIEMEHTBI
TEOPUH U3MEPEHUI: HOMUHAJIbHBIE, TOPSAKOBBIE M KOJIMYECTBEHHBIC IEPEMEHHBIC; HHBAPUAHTHI.
PaznoBugHoctu cpennux: no Komm, no Konmoroposy, Mona, mennana. CpeaHee B MOPSAKOBOM
mikajne. BapuanMOHHBIN psl, paHTH U CBS3KH. PaHroBbIE KpUTEpHM: KPUTEPUN YHIKOKCOHA-
ManHa-YUTHH, KpUTEpUN 3HAKOB, KPUTEpUH VYMIKOKCOHA JBYXBBIOOPOYHBIM, KpuUTEpuit
VYunkokcoHa JiIsl CBA3HBIX BbIOOpOK, kputepuil Kpackena-Yomnuca, kputepuii 3urens-TriokH,
Me/IMaHHBIN KpUTEpUil: OTHOBBIOOPOYHBIH U IBYXBbIOOpOUHBI. [loBepHUTEIbHBIE HHTEPBAIBI JIs
Menuanbl (YuinkokcoHa-Mo3seca) u cipura (YuikokcoHa-Thiokn). MHOXECTBEHHbBIE CpaBHEHUS
Ha OCHOBE paHros @puamana.

Tema 2. lucnepcuonnsiii ananus (ANOVA).

Monenu ¢akTopHOro 3KcriepuMenTa. [Ipumepsl: (hakTophl, BAMSIONIUME HA YCIIEIIHOCTD PELICHUS
MaTeMaTU4YecKuX 3aaad; (akTopel, Bausomme Ha O00BEMBI mpogax. OmHodakTopHAs
napamerpuueckass mozaenb: meron Illedpde. Onmnodakropnas HemapameTpuueckas MOIEIb:
kputepuit Kpackena-¥Yonnuca, kputepuit Jlxonkxuepa. OOmuii ciayyail MoJenu ¢ HOCTOSTHHBIMU
dakTopamu, Tteopema Kokpena. JIByxdakTopHas HemapameTpuueckass MOJAeb: KpuTepuit



Opuamana, kpurepuid Ilefimka. JIByxdakTtopHsli HOpManbHBIH aHanm3. KoBapuarmoHHBIN
aHanu3 (MOCTaHOBKA 3a/1a4n).

Tema 3. KoppensinoHHbIN U IMHEHHBIN PETPECCUOHHBIN aHAIIN3.

Koppensimust  Ilupcona, 3HaumMocth Koddduinmenta koppemsuuu (kputepuit CTbrogeHTa).
YacTHas Koppenduus, 3HAYUMOCTb KOX(Q(QUIMEHTa YacTHOM Koppensuuu. MHOXXeCTBEHHas
KOpPEeNsIus, 3HaUUMOCTh KO PHUIIMEHTa MHOKECTBEHHON KOppessauuu. PanroBas Koppemsus,
ko3 duuuent koppemsiuun Crnupmena, koddduuuent koppemsiuun Kenpemna. Konkoppanus
Kennenna. MHOroMepHas JinHelHas perpeccus. Meron HauMmenbnx kBajapatos. MHK-pemenne
U €ro 3aIlUCh Yepe3 CUHTYIsIpHOE pasnoxeHue. Octarounas cymma kBajaparoB (RSS). OcHoBHble
IIPEII0JIOKEHNST MHOTOMEPHOM JiInHelHHOoU perpeccuu. Cratuctuueckue cBoiictea MHK-onenok
0e3 mpenanosioxkeHuss HopMmasibHOCcTH. Cratuctudeckue cBorictBa MHK-oneHok mnpu
IPEIIOJIOKEHUH HOPMAJIBbHOCTH. JlOBEpUTENbHBIE HWHTEPBAJBl JJI1 JAMCIEPCUM  LIyMa,
K03(PULUEHTOB perpeccuy, NPOrHO3HOTO 3HAUCHUsI OTKJINKA.

Tema 4. AHanmu3 perpecCUOHHBIX MOJIENIEH U PETPECCUOHHBIX OCTATKOB.

AHanu3 CTPYKTYphl JUHEHHON perpecCHOHHON MoenH. 3HAYUMOCTh KO3(h(OUIIMEHTOB JTMHEHHON
perpeccun (TIpoBepKa paBeHCTBA KOAI(D(PHUIIMEHTOB HYIIO), BIIOKCHHBIE MOJEIU JUHEHHOU
perpeccun, kputepuii @umepa. IllaroBas perpeccusa. IlpoBepka ageKBaTHOCTU MOJEIH.
Beibopounsnii ko3 dunment  perepmunammu.  Jucmepcust  ocratkoB.  I[Ipobiema
MYJIbTUKOJUIMHEAPHOCTH. MeToAbl TOHMXKEHHMSI Pa3MEPHOCTU:  PHIK-PErpeccus, Jiacco
Tubmmpanu, mapaMeTp CeeKTUBHOCTH. AHATN3 PErPECCHOHHBIX OCTATKOB: BU3yaJbHBIN aHAIN3.
Henapamerpuueckue TecTbl: KpUTEpUl Y UIKOKCOHa-MaHHa-YUTHHU, KpuTepuid 3ureis-Trioku,
KpUTEpUN 3HAKOB, KPUTEPUM CEpU, KpUTEepUl 3KCTpeMyMmoB. [IpoBepka HOpMalbHOCTH
ocratkoB: Kputepuii [llanupo-Yunka, kpurepuii Konmoroposa-CmupHOBa, KpuTepuil omera-
kBagpat o Muzeca, kpurepuid Xxu-kBaapat [lupcona, Kpurepun acCHMMETpUH U dKcecca. Tect
Ha KOPPeJALHUIO OCTaTKOB, CTaTUCTUKA JlapOuHa-Y oTcoHa.

Tema 5. AHanu3 BpEMEHHBIX PSIOB.

WnenTudukanys MoJaelu BpeMEHHbIX pAaoB. CucreMaTHyeckas COCTaBISAIOIAs M CIydailHbIN
myM. /I[Ba o0muMx TUa KOMIOHEHT BpeMEHHBIX psAnoB. Iloaronka ¢yHkunuu. AHanu3 TpeHa.
AHann3 Ce30HHOCTH. ABTOKOppESAIMOHHAs jauarpamMMma. lMcciaenoBaHue KOppPEIOTpaMM.
Vnanenue nepuoanyeckor 3aBucuMocTd. Mopens bokca-J[KEHKMHCa MW aBTOKOPPEISLUU.
[Tporecc aBTOperpeccuu u CKoJIb3sIero cpeaHero. TpedoBanue cramoHapHOCTH. OOpaTUMOCTb.
Mogenb aBTOperpeccuu U CKob3smiero cpeanero. Munentuduxarus. OneHnBaHue U MPOTHO3.
WnenTudukanys: 4YUCIO OLIEHMBAEMBIX IApaMETPOB, CE30HHbIE Mojaenu. OleHuBaHue
napamMeTpoOB: CPaBHEHHE METOJIOB, CTAHJAPTHBIC OIIMOKHU OIEHOK, mTpad. OLueHnBaHUuE MOIEIH:
OLICHKM I1apaMeTpoOB, CPAaBHEHUE IIPOTHO3a, aHAJINU3 OCTAaTKOB, orpaHudeHus. l[IpepBaHHbIe
BpeMeHHbIe paJibl. [IpocToe 3KCHOHEeHIMaNnbHOE CriakuBaHue. BbIOOp U OlleHHBaHHUE JTy4IIEero
3HayeHus napamerpa anbda. MHAEKCh KauecTBa MOJATOHKHU: CPEIHss, CpelHss aOCONIOTHAs U
CpelHsis OTHOCHUTEJIbHasl OLIMOKa, cpeqHeKBagpaTuyHas omuoOka. Ce30HHas W Hece30HHas
MOJIeNu ¢ TpeHaAoM uin 6e3 Tpenaa. CezonHas aekomnoszunus. OOmas Moaenb. AIIUTUBHAS U
MYJbTUIUTMKATUBHAS C€30HHOCTh. AJIIUTUBHBINA U MYJIbTUILTUKATUBHBIN TpeH-1uki. Ce30HHas
KoppekTHpoBka. Ob1rast Mosienb. AITUTUBHAS U MYJIbTHINTUKATUBHAS CE30HHOCTb. AJIZIUTUBHBIN
U MYJIbTHUIUIMKATUBHBIN TpeHA-uMKI. BpeiOpockl. [locnenoBarensubie yrounenus. Kpurepuu u
UTOTOBBIE CTATUCTHKHU. JTalbl MPOLELYpPbl KOPPEKTUPOBKH. AHAIN3 pacHpEeelICHHBIX JIaros.
O6mmas monens. Pacnipenenennsiii nar Anmona. HerpasunbHast crienudukanus.

Tema 6. Mertop ri1aBHbIX KOMITIOHET. DAKTOPHBIN aHAIHU3.



[Tepexox k cucteMe OPTOHOPMHUPOBAHHBIX JTHMHEHHBIX KOMOMHAIMI B MCXOJHOM IPOCTPAHCTBE
npu3HakoB. COOCTBEHHbIE BEKTOPHI KOPPENSIMOHHOM MAaTpPHUIbL. JJUIMIICOWJ PAacCEHBAHMUSL.
CoOcTBeHHBIE 3HAYCHHUS TJIABHBIX KOMITOHEHT. [IpolieHT nucnepcuu, MpUXOIAIIUICS Ha KaKIyIO
[JIaBHYI0 KOMIIOHEHTY. HakoruieHHbIH mponeHT aucnepcud. JlaTeHTHbIE IEpeMEHHBIE.
@akTopHblE HAarpy3ku. MaKCHUMalbHO BO3MOXKHOE KOJIUYeCTBO (akTopoB. (OcHOBHOE
cooTHouleHue (haKTOpHOro aHanu3a. HeoqHO3HAYHOCTh pelleHus 33/1a4i (aKTOPHOTO aHaIu3a.
Metoap! paKTOPHOTO aHAIIN3A.

Monyns 2. I'myOunHbIi ananu3 nanabix (Data mining).
Tema 7. OCHOBHBIE CUCTEMBI HHTEIUIEKTYAJIbHOTO aHAJIN3a JaHHbIX.

DTanbl TPOEKTa UHTEIICKTYaIbHOTO aHAJIM3a JIaHHbIX. MeXOoTpacieBol CTaHAapTHHIN IpoLece
1 uHTeIeKkTyanbHoro ananusa jgaHHbIX (CRISP). Crynenn mpomecca CRISP: monumanue
Ou3Heca, MOHMMAHKE JTaHHBIX, MOJATOTOBKA JAHHBIX, MOJCIMPOBAHUE, OLICHKA, Pa3BEPThIBAHUE.
[Ipouecc SEMMA. Crynenu nporecca SEMMA: nccienoBanue JaHHBIX, U3MEHEHUE JaHHBIX,
MOJICJIUPOBAHUE, OILICHKA MOJIE3HOCTH U HAJIEKHOCTH.

Tema 8. MeTo1bl HHTEIUIEKTYaIbHOI'O aHAJIN3a JITAHHBIX.

CratucTudeckuii aHain3: AUCIIEPCUOHHBIN aHalIN3, KIIAaCTEPHbIN aHaIN3, PETPECCUOHHBIN aHAJIN3,
JUCKPUMHUHAHTHBIA aHaiau3. MeTobl, OCHOBaHHBIE Ha JIEPEBBAX peEIICHUN. |'eHeTudyeckue
anroputmbl. Heiponnsie cetu. Heuerkas noruka. Bpemennsie psabl. MeToabl JOOBIYM TaHHBIX:
accoranys, Kiaccuukanus, KiiacTepusarus, MPOrHO3 BPEMEHHBIX PSAIOB.

Tema 9. Tononoruyeckuii aHaan3 JaHHbBIX.

OcHoBHbIE 3a1auu. OCHOBHBIE METObI TOMOJOTMYECKOTO aHalu3a AaHHbIX. CUMIUIMIMAIbHbBIE
koMIuiekchl. [lapamerp Ommzoctu. Anredpandeckue TOnosoruu. OCHOBBI TEOPUU YCTOWYMBBIX
romosnoruii. Yucna bertu. O6nako Touek B EBkianmoBom mpocrpanctse. [IpeodpazoBanue obmaka

TOYEK B METPUYECKOM MPOCTPAHCTBE. Y CTOMYMBAsi TOMOJIOTHSI.

DopMBbI TEKYIIEr0 KOHTPOJISI H MPOMEKYTOUHOMH aTTeCTALMM:
dopma MPOMEKYTOUHOM aTTECTALUH — 3aYET.

B pe3ynbrare oCBOCHUS AUCITUTUITMHBI 00YJArONTUICS 3HACT, YMEET, BIAJICCT:

Kopx srama Pe3ysabTaThl 00yueHus1
OCBOEHHUS
KOMIeTeHInN

OIIK-OC-4.4 | Ha ypoBHe 3HaHMIi: 3HATH:

- OCHOBBI TEOPUH NAPAMETPUUECKOI U HEapaMeTPHUIECKOil MPOBEPKH THIIOTE3;

- OCHOBBI TEOPUH JMCIEPCUOHHOTO U (h)aKTOPHOTO aHaJIM3a, METO/Ia TJIaBHBIX KOMIIOHEHT,
aHaJIM3a BPEMEHHBIX PSIOB;

- OCHOBBI TEOPUH KOPPEISAHOHHOTO M JIMHEHHOTO PErpecCHOHHOTO aHAN3a;

- METOZOJIOTHIO AHAJIN3a PErPECCHOHHBIX MOJEINIeH U PerpeCCHOHHBIX OCTAaTKOB;

- CTPYKTYPY CHCTEM MHTEJUIEKTYaJIbHOTO U TOMOJOTHYECKOT0 aHAIN3a TAHHBIX.

Ha YpOBHE YMEHUI: yMEThb

MPUMEHUTh OCHOBHBIE METO/Ibl CTATUCTUYECKOTO M IIIyOMHHOTO aHajIn3a B PeLCHUH
9KOHOMHYECKHX 3a71ad.




Koa arana Pe3yabTaThl 00y4eHHs
O0CBOEHMS
KOMIIeTeHIUH

Ha YpOBHE HaBBIKOB: BIAJETh:

- HaBbIKAMH IIPUMEHEHUS METOI0B NapaMeTpUIecKOl U HemapaMeTpUIecKoil IpoBepKU
THIIOTE3, JUCIEPCHOHHOTO U ()aKTOPHOTO aHAIHM3a, METOAA TIIaBHBIX KOMIIOHEHT, aHAJIN3a
BPEMEHHBIX PAJOB, KOPPEIALHUOHHOTO U PETPECCHOHHOTO aHAJIM3a AJISl PELICHUS
9KOHOMUYECKHX 33]a4;

- METOIMKOHN TIOCTPOCHUS, aHAIN3a M IPUMEHECHUS PETPECCHOHHBIX MOZEIEH JUIs OLIEHKN
COCTOSIHMS M TIPOTHO3a PA3BUTHS SKOHOMHYECKHX SIBICHUN U MPOLIECCOB;

- HaBBIKAMH IIPIMEHEHHUS METO/I0B MHTEIUIEKTYaIbHOTO U TOTIOJIOTHYECKOTO aHaIN3a TaHHBIX
JUI pelLIeHns: 3)KOHOMUYECKHX 3a1ad.

Hugopmayuonnvie mexunonozuu, npocpammuoe oodecneuenue, MamepuaibHo-
mexHuueckaa 0aza, OUeHoOUHbvle cpeocmed, HeodXooumvle 0711 0C80CHUA OUCHUNTIUHDL,

a()anmupoetmbl o1 06yualou4uxc;l UHBATUO08 U 06yua10u4uxc;l C O02PDAHUYEHHbIMU
BO3MOHCHOCMAMU 300p08b}l.
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