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1. IIacnopT OLeHOYHBIX MATEPHAJIOB 10 JUCHUILIUHE

No Tembl AUCHUILTUHBI Kon u conep:kanne KOMIETeHIINH OneHouyHble MaTepUabl
n/m | (Momyns) / Paznmensl (610bl U KOIUYECMBO)
(?Tambl) IpaKTUKH*
B XOJI€ TEKYLIETO
KOHTPOJIS,
BH/JI IIPOMEKYTOYHON
aTrecTanuu (c
yKa3aHueM
cemMecTpa)
1 2 3 4
1. | Hudposas 6monorus: | [IK-10 - cmocobHOCTE mpuMeHATh | [IpopaboTka JEKIIMOHHOTO
OT KOJia K ’)KU3HH. MCTOAbI CCIICKIIMM U CEMCHOBO/JICTBA, | MaTepHala, IoAroToBKa K
TEXHOJIOTHYECKHE mporeccsl | 1abopaTopHo-
MIOATOTOBKH MTOCEBHOTO U | IPAKTHYECKUM 3aHITHSIM.
MOCAIOYHOTO MaTepuana, a Takke
2. | OnucarenpHast MIPOBOIUTH copToByIO | [IpopaboTka JTEKIIMOHHOTO
CTaTUCTHKA, UACHTU(UKALIMIO OBOLIHBIX KYJIBTYp | MaTepHala, OArOTOBKA K
CPaBHEHHC CPEAHUX TI0 | 10 anpoOaLIMOHHBIM IPU3HAKAM; nabopaTropHo-
kputepuio CTbIONEHTA | TTK-]] - CIOCOOHOCTD | MPAKTHYECKUM 3AHSTHSIM.
TpH1 PaBCHCTBE 1 pa3pabaTblBaTh  TEXHOJOTUYECKHE
HEPaBEHCTBE
N KapThl, YIOPaBIATH  MpPOIlECCaMU
ACLCPe L MPOU3BOJICTBA, BHEIPSATH  HOBBIC
3. | Koppemittionris, 9£eMeHTII,II ar DOTeXHI/IZII(FI)/I OILICHUBATH Tpopaboria JeKiHOHHOro
PErpecCHOHHbIH 1 p 6 » Ot MaTepualia, IoJAroToBKa K
JIUCTIEpCHOHHBII SKOJIOTHYECKY1O €30I1aCHOCTh 1a6opaTopHO-
AHAITH3 TE€XHOJIOTU u MOBBIIIATH
' MPOJTYKTUBHOCTh OBOIIHBIX KYJbT MPAKTITICCRIM SAFITIAM.
poiy . YARTYP MuauBuayanbHOE 3aaHUE.
B OTKPBITOM U 3alIMIIEHHOM IPYHTE;
4. | MuoromepHsie [IpopaboTka JIeKIIHOHHOTO
[IK-12 - cmocoOGHOCTh TUTAHUPOBATH
METO/IbI aHAIIM3a U UX MEDOIDUATHS 110 vameHmro | MATEPHaa, TIOAroToBKa K
BU3YyaJIn3alusl. p p y y Ha6opaT0pHo_
KauecTBa MIPOTYKIINH,
o MPAKTUYECKUM 3aHATUSIM.
MIPOTHO3UPOBATH YPOXKaHHOCTB,
WNunuBuayagpHOE 3aaHUE.
" 000CHOBBIBaTh pa3MelieHue -
5. 3auér (4 cemecTp) ITonroroBka k 3a4€Ty B
OBOINHBIX  KYyJBTYp, @  TaKXe
dbopme ycTHOTO
CaMOCTOSITEIILHO aHaJIN3UPOBATh
co0ece10BaHus.
COBPEMEHHBIE TEHJICHLINH B
Ca/IOBOJICTBE, OBOIIIEBO/JICTBE,
BUHOTPA/IAPCTBE M JIEKAPCTBEHHBIX
KyJIbTypaX C  HCIIOJIb30BaHHEM
MHOOPMALIMOHHBIX TEXHOJIOTUHA H
OTCTanBaTh po¢eCCHOHATHHYIO
MTO3ULHUIO.

2. Buabl ¥ XapaKTepHUCTHKA OLICHOYHBIX CPEACTB

IIpopaboTka JIeKHHOHHOI0 MAaTePHAJIA BKJIKOYAET:
- [IPOYTEHUE KOHCIIEKTA JICKIUI U PEKOMEHI0BAHHOU JIUTEPATY B,
- aHaAJIN3 TEOPETUYECKOT0 MaTepHalla, MPEAJIOKEHHOTO B JIEKIHAX;

- O3HAaKOMIJICHHC
PEKOMEHAYEMBIX HCTOUYHHUKOB,

C MaTcpuajiaMu o

COOTBETCTBYIOILECH

TCMATUKC nus3

- COCTAaBJICHHUC OIMMOPHOI'0 KOHCIICKTA HUJIN MEHTAJILHOU KapThbl JJI1 CUCTEMATU3alluU
Marepuaa.




dopma KOHTPOJIS: YCTHBIM OIPOC.

IloaroroBka Kk 1a00PATOPHO-NPAKTUHYECKUM 3aHATHUSAM BKJIIOYAET:

- oOpallleHHe K KOHCHEKTaM JIEKIUMH IO COOTBETCTBYIOLIEMY BOIpPOCY U
PEKOMEHIyeMbIM UCTOYHUKAM JJI1 yTOYHEHHSI TEPMUHOJIOTUH;

- AQHAJIN3 METOJOB PEILIECHUS 33]1a4, PACCMOTPEHHBIX B JIEKIUAX.

dopma KOHTPOJISL: OLICHKA BBIITOJIHEHHBIX JIA00PATOPHO-TIPAKTUYECKUX 3aJaHUM.

NuauBuayaibHoe 3a1aHMe HAMIPSIMYIO BBITEKAET U3 UCCIIeI0BATEILCKON MPOOIEeMBbl, HaJl
KOTOPO# paboTaeT acrupanT.
®dopma KOHTPOJIS: OTUET MO pe3yIbTaTaM CaMOCTOSITEIbHON paboThI.

3ader mpoBoauTcs B (opme ycTHOro codecenoBaHus. Kaxaplii OHIIET CONEPKUT JBa
Borpoca. [IpenonaBarens BipaBe 3aaTh YTOUHSIOMIMI BOPOC MO KaXXI0MY BOIPOCY OuJIeTa.

OreHka «3aumeHo» BBICTABISICTCS, €CJIA ACTIUPAHT:

- JEMOHCTPUPYET 3HAHME OCHOBHBIX TIOHATHM, METOJOB M HWHCTPYMEHTOB
IHUCILHTUIHHEL

- MMOHMMAET JIOTHKY ITOATOTOBKH M 00pabOTKM JaHHBIX B OOIIECTBEHHBIX HAYKAX;

- yMeeT BbIOMpaTh 0a30Bble MaTeMAaTUYECKWE M CTAaTUCTHYECKHE METOJbl B
COOTBETCTBUH C 3aJa4cii UCCICIOBAHNS;

- JIOTTYCKaeT OT/JEJIbHbIE HETOYHOCTH, HO OHU HE MCKa)KalOT OOLIUI CMBICI OTBETA U
HE MPEMNSATCTBYIOT PEIICHUIO TPAKTUYECKOM 3a/1auHu.

OreHKa «He 3aumenoy BBICTABIISCTCS, €CIU aCIIUPAHT:

- HE 3HACT WJIH ¢JIa00 3HACT OCHOBHEIC ITOHSATHS U METOABI TUCIHILINHEL,

- HE MOXET OOBSICHUTH MTPUHIIUITBI 00pa0OTKH TaHHBIX M BBIOOP METOAOB aHAIN3A;

- MOKa3bIBaeT (hparMeHTapHbIC, HECUCTEMHBIC WJIM HEBEPHBIC MPEACTABICHUS IO
KJIFOUEBBIM BOIIPOCAM JIUCLUIUIMHBI.

3. OneHo4HbIe CpeacTBa
Bonpocs! 1J1s1 yCTHOIO 0NIPOca M0 JICKIIHOHHOMY MATEPHATTY
Tema 1. Hugpposas ouonozuna: om Kooa K Hcu3Hu.
1. Kak pa3Butue HHQOPMAIIMOHHBIX TEXHOJIOTUIA MOBJIMSJIO HAa IpOrpecc B Ouosnorun?
2. Tlouemy O6uonornyeckue cucremsl (Hampumep, IHK) MoxHO cunTtath «uu@poBbBIMI»?
[TpuBenuTe npUMephl JUCKPETHBIX OMOJIOTUYECKUX KOJOB.

3. B uéM cocTouT aHaNOrus MeXy FreHETUUECKUM KOJAOM U KOMIIBIOTEPHBIM KOJIOM?
4. Yro noapazymeBaeTcs 10 TEPMUHOM «LUPpoBast OMOIOrHs» ?
5. Kak ucnonb3yrorcss METOJbl MAIIMHHOTO OOYYeHHMsS M UCKYCCTBEHHOI'O WHTEIUIEKTa B

aHayM3e OMOJIOTUYECKUX JaHHBIX (HallpuUMep, MpU paciuppoBKe FeHOMOB)?

6. UYro Takoe CHHTETHYECKas TeHOMMKA U KaK OHA CBs3aHa ¢ U(poBoii Oruosnoruei?

7. Kakue mnepcrneKkTHBBI OTKpbIBaeT LudpoBas OUONOTHS A CEIbCKOTO XO034WCTBAa U
IIPOU3BOJICTBA MPOAYKTOB MUTAHUA?

8. Mosxer nu undponast OMOJIOTUS IPUBECTH K MOSBIECHUIO HOBBIX (POPM OHMOIOrHMUYECKOTO
HepaBeHCTBa WK 6uoTeppopusma? Kakue Mepbl MOTYT 3TO IPEJOTBPATUTH?

9. Kaxk usmenurcs posib Ouosora B anoxy mudposoit Ouonorun? Craner iu 61osor 60bIiIe
MOX0’K Ha MH)KEHEpa WJIU porpammucTta’?

10. Kakue mpopbIBHBIE OTKPBITHS B 00JaCTH LHUPPOBOM OMOIOTMHM MOKHO OXHAATh B
ommxkaiime 10-20 net?

Tema 2. Onucamenvnasa cmamucmuka, cpagHenue cpeonux no kpumepur Cmovilooenma npu
pasencmee u nHepagencmee Ouchepcuil
1. Yo Takoe onucarenpHas cratuctuka? KakoBa €€ posib B IEPBUYHOM aHAIM3E JaHHBIX?
2. IlepeunciuTe U KpaTKO OXapaKTEPU3YUTE OCHOBHBIE 1I€IM IEPBUYHOTO aHAIM3a TAHHBIX.



CpaBHuTe cpenHee apudmernueckoe, MeauaHy U Moay. B kakux ciydasx
IPEIIIOYTUTENBHEE UCIIOIB30BaTh KaXAbli U3 3TUX MOKa3aTesei?

Yro nokasbIBalOT MOKa3aTeIN Bapualuu (pa3max, JUCIEepCHsl, CTaHAaPTHOE OTKIOHEHHUE,
cTaHgapTHas omunoOka)? Kak oHM TOMOTaloT B MHTEPIIPETAIIH JAHHBIX ?

Yro Takoe acumMmMeTpus 1 sKcrecc? Kak 3Tu nokasaresay IoMOratoT aHalIu3upoBaTh GopMy
pacnpeneneHus’?

Kak BbIsIBUTH BEIOpOCHI B 1aHHBIX? Kakue MeToab! 00paboTKH BBIOPOCOB CYIIECTBYIOT?
IIpuBenure mnpuUMEp MWCIOJIB30BAHUSA OIMCATEIIBHOW CTATHUCTHKU I I[IEPBUYHOMU
UHTEpIpeTaluy SMIIMPUYECKUX JaHHBIX B OMOJIOTHH.

Kak npoBeputb, COOTBETCTBYET JIM pacupeielieHle JaHHbIX HopMalibHOMY? Kakue TecTbl
U rpaduyeckre MeToAbl sl 3TOr0 CYLIECTBYIOT?

Hns gero mpumensiercs t-kpurepuii Cteronenta? Cdhopmynupyiite nHynesyo (HO) u
asnbrepHaTHBHYIO (H1) rumoTess! npu cpaBHEHUHU ABYX CPEIHHX.

10. ITouemy BaxHO IPOBEPATH PABEHCTBO JAUCIIEPCHUIM ITEpe]l CPABHEHUEM CPEIHUX?

Tema 3. Koppenayuounulil, pecpeccuoHHblil U OUCHEPCUOHHBLI AHAIU3

1.

2.

= o

B uém oTnuuMe cTaTUCTUYECKON CBSI3U OT MPUYMHHO-CIEACTBEHHOH cBs3u? I[Ipusenure
npyUMep Koppessinuu 6e3 MPUYUHHOCTH.

KakoBa 3amaua xoppemnsiuonHoro aHanmsa? Kakwe Kod(pQUIMEHTH KOPPENISLUU BB
3Haere? B KakuXx cily4asx IPUMEHSAETCS KaXAbld U3 HUX?

Kak nnTeprnpernpoBaTh CUILy U HallpaBjieHHE KOppeasiinoHHou cBsi3u? [IpuBeaure mkamy
OLICHKH CHJIBI CBSA3HU U IIPUMED €€ IPUMEHEHUS.

Kakue ycinoBust HE00X01UMBI JUIsl KOPPEKTHOTO IPUMEHEHMSI KOPPEISLIMOHHOTO aHanu3a?
Yro nenarb, €CIM 3TU YCIOBUS HE BBIOIHIIOTCS?

B uém HazHaueHue perpeccuoHHOro aHanu3a? ONuUIINTE IPOLECcC MOCTPOECHUS YpaBHEHUS
perpeccuy Ha KOHKPETHOM IIPUMeEpE.

Kak BbIOpaTh 3aBUCHMYI0 U HE3aBHCHMYIO IMEPEMEHHBIE B PErpeCCMOHHON Mojenu?
[TpuBeaute npumep ¢ 060CHOBaHUEM BbIOOpA.

Yro nokasbiBaeT kodpduuuent aerepmunanuu (R?)? Kak ero uHTeprnpeTupoBars?

Kak o1eHuTh 3Ha4UMMOCTh PErPECCUOHHON MOJENHN U aIeKBaTHOCTh alllIPOKCUMAIn?

B uém cyTp aucnepcuonnoro ananuza (ANOVA)? Jlnsg kakux 3a1a4 OH IpUMeHseTcs?

. IlpuBenuTe npumMep MHTEPIPETALUN PE3YIBTATOB KOPPEISALMOHHOTO, PETPECCUOHHOTO U

JAUCIICPCHUOHHOT'O aHaJIM3a B KOHTCKCTE UCCIICAOBAHUA B OHOJIOTHH.

Tema 4. Muozomepnwvie menoovl AHATIU3A U UX GUIYATUIAUUA

1.

2.

9.

Yro Takoe MHOTOMEpHBIH aHanu3 JAaHHBIX? [loueMy OH OCOOEHHO BaKeH JUIS
OMOJIOTMYECKUX UCCIIEIOBAHUN?

Kak mpumMensieTcs aHaIu3 TJIaBHBIX KOMIOHEHT B 6nosnorun? [lpuBenute npumep.

Uro Takoe HMepapXMUECKUH KIACTEepHbIM aHamm3? B 4ém ero KIo4eBoe OTINYHE OT
HeHepapxuyecKuX MeTo/10B (Hanpumep, k-means)?

Uto Takoe nenaporpamma? Kak e€ umtaTh WM uHTepnpetrupoBarh? Kak ompenenutsb
ONTUMAJILHOE YHCJIO KJIACTEPOB IO JE€HApPOTrpamme?

Kak Bnuser HOpmanu3anus JaHHBIX HA pe3ysbTaThl MEPApXHUECKOH KiacTepu3aluu?
[TpuBeauTe mpumep, Koraa 6€3 HOpMaIU3aLUHU pe3yIbTaT OyJIeT HEKOPPEKTEH.

B uém npuHnMnuanbHOe oTaNYKe (aKTOPHOTO aHaIN3a OT aHAJIM3a TJIaBHBIX KOMITOHEHT?
Korna npennoyturenbHee UCIIONB30BaTh (DaKTOPHBIN aHATHU3?

KakoBa ocHOBHas 11e1b AUCKPUMUHAHTHOTO aHanu3a? J[is dero OMOJIOTH MPUMEHSIOT
TUCKpUMUHAHTHBIN anamu3? [IpuBenute npumep (MaeHTHPUKALNS BUAOB H T.J1.).

Kak BbIOpaTh onTHMaIbHBINA THI BU3YyaTU3alluu 7S IPEACTABIECHUS pe3yJIbTaTOB BAIIIETO
uccnenoBanus? ONUIINTEe KPUTEPUH BEIOOPA HA KOHKPETHOM MIPUMEPE.

Yro Takoe «oumioT» (biplot) 1 kKak ero YMTarOT B KOHTEKCTE OMOIOTUYCCKUX JAHHBIX ?

10. Kak MHOroMepHbIe METO/IbI IOMOTAIOT aHAJIN3UPOBATh JTaHHBIE?



IIpumep 1a00paTOPHO-NIPAKTHYECKOT0 3AHATHS
Tema: «/IMCKPUMMHAHTHBIA  aHAJAM3  CPeACTBAMH  JJIEKTPOHHON  Ta0JIMIbD»
IponoskutesbHOCTh: 90 MUHYT
Heab: chopmMupoBaTh MPaAKTUICCKUE HABBIKM MPUMEHEHHS IUCKPHUMHHAHTHOTO aHAIM3a IS
pelieHus: OMOJIOTrHYeCKHX 3a71a4
HoaroroBuTeNbHBIN 3TAN
AcnupaHThl IOATOTABIMBAIOT JAaHHBIE [0 pe3yJibTaTaM CBOMX HMcciieoBanuii (B popmare Excel
umu CSV)
3ananue nepeja 3aHATHEM:
1. IIpouumTaTh ycioBus 3afauu (JaHa B Ka4eCTBE IIPUMEPA).
3agaua: U3MEPSIIU JUCThS IByX MOMYISIIMNA pacTeHUi (MOMyNnAlus A — B 30HE MPOMBIILIEHHOTO
3arpsi3HeHus, nomyssnus B — B urctoii 30u€). He00X011MMO BBISICHUTE, BIUSET JIX POMBIIIJICHHOE
3arpsi3HEHUE Ha pa3Mep JHUCTheB. Eciu BimsieT, TO BRIpabOTATh MPABUIIO, IO KOTOPOMY MOXKHO

(ecnu BOOOIIIE MOXKHO!) UCIIOJIB30BATh pa3Mep JIMCThEB B KAUECTBE MHIUKATOPA 3arPsI3HEHHUS.

OcHoBHas unesi. Miveemcs 0se unu OonvUle 2pynn 00bEKmMos, y Kaxico020 00beKma usmepet
Habop nokazamene. Hu ooun uz noxazameneii 6 omoenvHOCmU He NO380Jislem OMHeCmu
o0bvekm K Kakoui-mo epynne. Heobxo0umo 6visichumv, MONCHO 1u nO HAOOpy nokazamenell
omuecmu 0bOvekm K mou uiu uHou epynne. Eciu oa, mo 6visicHumov, éce qu nokazamenu
peanvHo HyxcHbl. [locmpoums mamemamuueckyro (pyHKYUIo, NO3601A10WYI0 OMHeCmu 00beKm
K MOt uiu Opy2ot epynne no Habopy nokasame’etl.

2. AcnupaHTOM HY’KHO O3HAKOMUTHCS TaOIUIEH € alTOPUTMOM PELLIEHUS TIOCTAaBICHHOM 3a/1auu.

Xoa 3ausaTus
Yacrs 1. BBognas yactb (15 mun)
1. Kparkwuii onpoc no teopuu:

v KaxoBa ocHOBHasl 11€71b IUCKPUMUHAHTHOTO aHaINU3a?

v Koraa nenecooOpa3Ho NpuMeHSITh TUCKPUMHUHAHTHBIA aHAIW3 B OMOIOTUYECKUX
uccienoBanusax? [Ipusenure 3—4 npumMepa U3 pa3HbIX 001acTe OMOIOTHH.

v Kakme Ttumbl [aHHBIX (MIEPEMEHHBIX) HEOOXOAMMBI s  TPOBEACHHUS
JTUCKPUMHHAHTHOTO aHann3a? KakoBbl TpeOOBaHUS K 3aBUCUMON U HE3aBUCHMBIM
MepEMEHHBIM?

v Kak Bu3yanusupoBaTh pe3yabTaThl JUCKPUMUHAHTHOTO aHAINU3a?

2. OO6cyxIeHue 1 KOPPEeKTUPOBKA JaHHBIX, MOATOTOBICHHBIX IS aHATH3a.
3. O0630p UHCTPYMEHTOB: AeMOHCTpalus Bo3moxkHocTel P7-Oduc/AAunexkc Tabmuirsr.

Yacts 2. [IpakTuyeckas padora (50 MuHn)
AcTHpaHThI BBIMOIHAIOT 3aJaHUsl UHANBUYJIbHO, TPENO0/IaBATENb KOHCYIbTUPYET.

3aganue 1. [Io HCXOQHBIM JAHHBIM BBIBECTH ONMCATEIbHYIO CTATHCTHKY.
[Tpoananu3upoBaTh NOJyYEHHbIE JaHHbBIE, CPEIHEE 3HAUEHHE, pa3MaxX BapbUPOBAHUS U T.JI.
3aganue 2. BbIIOJIHUTDH perpecCMOHHbIN AaHAJIN3, IPOAHATU3UPOBATH NMOKA3ATEIH:
v" 3naunmocth F — cieath BBIBO SIBJSIETCS JIM HAIIIC YPABHEHUE PETPECCHHU B BBICIIICH
CTETNIEHH 3HAYUMO.
V' P-3nauenue i K03QGUIUEHTOB — POBEPHUTH BCE JTM KOIPPUIIMEHTHI B YPAaBHEHHUH B
BBICILIEH CTENEHU 3HaUYuMbl. He3HauMMble UCKITIOUUTD.
3ananue 3. CocTaBUTh ypPaBHEHHE MHOKeCTBEHHOI perpeccum.

Hcnomnp3ys moiny4eHHOE ypaBHEHUE BBIMOIHUTH MPOBEpKY. [IoBTOpUTH TOT e perpeccruoHHbIN
aHaju3, mocTaBuB ranouky B myHKTe Octatku. CkomupoBarh ctonoOisl [Ipenckazannoe Kox u
OcTarku B UCXOAHYIO TaOIUILY.

3aganue 4. Buzyanuzanus JaHHbIX.



[TocTpouth TOUEUHYIO aUArpamMmy MO HCXOJHBIM JaHHBIM U MO moiyueHHBIM (IIpemckaszanHoe
Kox). CpaBHUTH pe3yJIbTaThl.
3ananue 5. UnTepnperauns pe3yJbTaToB.
OTBeTUTH Ha BOIIPOCHI:
1. Kakue BbIBO/IBI MOKHO CI€1aTh HA OCHOBE TOUYEUYHBIX TUarpamMm?
2. bbLI0 71U BBIMOIHEHO pa3AelieHue JaHHBIX (JUCKpUMUHALINS)?
3. Ilouemy ocs «IIpenckazannoe Kom» Ha3bIBaeTCs OCbKO AUCKPUMHUHALIMY, @ HAIIE
ypaBHEHHE JUCKPUMHHAHTHON (QYHKIMEH?
4. Kak uHTepHnpeTupoBaTh NOJTYUYECHHBIA pe3yJIbTaT?

Yacrs 3. Oo6cy:xnenne u peduiekcusi (25 MuH)

1. Tlpe3enrtanus pe3yJabTaTOB IO 3 MUHYTHI.
o ypaBHEHHE MHO>KECTBEHHOW perpeccuu;
o JMarpamMMbl;
o BBIBOJIBI IO UCCIIEIOBATEILCKUM BOIIPOCAM.
o KOJUIEKTUBHOE 00CY>KJIEeHUE MOJIYyYEHHBIX PE3yIbTaTOB.

2. TlongBeneHue UTOTOB:
o THUNUYHBIC OMIMOKHU MPU MOATOTOBKE JTAHHBIX JIJISl aHAJIN3A;
o TUIMUYHBIE OUIMOKH MPU UHTEPIPETALUU 3HAYNMBbIX [T0OKa3aTeseil U pe3ybTaToB

UCCJIEIOBAHMUSL.

IIpumMep MHAMBUAYATBHOTO 32 IaHUS
3amanmue 1.

1. TloAroToBUTH [aHHBIE BAIIMX HCCIEAOBAHUU I OJHO(DAKTOPHOTO IUCIIEPCHOHHOTO
aHanu3a. Yucno BapUaHTOB — HE MEHBIIIE TPEX, YUCIO MOBTOPHOCTEM B KaKIOM BapUaHTE — HA
CBOE YCMOTpEHHUE.

2. TlpoBect 0nHOGAKTOPHBIN JUCIEPCHOHHAW aHaIW3, BBIBECTH  OMHUCATEIHHYIO
CTaTI/ICTI/IKy, pC3YJ'IBTaTI>I O(i)OpMI/ITI) B TCKCTOBOM pez[aKTope B BUJIC CTpaHI/IHI)I JJISL I[I/ICCGPT&III/II/I.

3. JloOaBuUTh Ha OTYETHYIO CTPAHUILy, CACTAHHYIO B AJIIEKTPOHHOU TaOJHIle Tuarpammy c
MPEAeIOM TOTPENIHOCTEH, TaONUIly C pe3yJibTaTaMU TUCIIEPCHOHHOTO aHaju3a M BBIBOJ TIO
MOJIyYEHHBIM pe3yJIbTaTaM.

PexoMeH1a1UM 110 BHITIOJTHEHHIO:

Kaxxnoe 3amanue mpenmnosnaraer: cOOp/MCHOIb30BAaHUE AaHHBIX, OOpabOTKY C IOMOIIBIO
NT-uHCTpYMEHTOB, CTATUCTMYECKMM aHalW3, BHU3YyalIM3allUI0 pE3yJbTaTOB U HAy4HYIO
UHTEPIPETAIHIO.

@dopmar caaym: OTYET C OMMCAHUEM METOJUKH, pacuéTaMH, AMarpaMMaMd U BBIBOJAMH +
(baisl ¢ JaHHBIMH.

Bomnpocsl k 3auéry

1. Tlonarue nHGOPMALMOHHBIX TEXHOJIOTUH U UX POJIb B 61osioruu. OCHOBHBIE HAPaBJICHUS
pa3Butus coppeMeHHbIXx UT B Ononoruu.

2. MareMaTHuecKue METO bl B OMOJIOTHH.

3. BBICOKONPON3BOAUTENBLHOE CEKBEHUPOBAHUE.

4. CuHTeTHYecKas TeHOMHUKa: 6a3bl OMOIOTUYECKUX JAHHBIX.

5. MckyccTBEHHBIM HHTEIEKT U MalllMHHOE 00y4YeHHEe B OMOJIOTHH.

6. Hcnonb3oBaHue OONBIIMX JAHHBIX M HCKYCCTBEHHOTO WHTEIUIEKTa JUIi O00pabOTKH
UH(pOpMaLKH, IPOTHO3UPOBAHMS U IOJIEPIKKH IPUHATHS PEILICHHUH.

7. lloHsATHE ONMMCATEIbHOM CTATUCTUKU U €€ MECTO B IEPBUYHOM aHAIM3€ NaHHBIX. Llenu
NEPBUYHOIO aHAJINM3A: BBIABICHHUE OOIIEH CTPYKTYphl JaHHBIX, OCHOBHBIX TEHJCHLUH, pa3dopoca
3HaYeHUN ¥ BOZMOXKHBIX BBIOPOCOB.



8. OcHoBHbIE (GOpPMBI MPENCTaBICHUS PE3yJbTATOB: TAOJUIBI YacTOT, THUCTOIPaMMBI,
IarpaMMbl, Tpa(uKH, AUArpaMMBbl PACCESTHHSL.

9. TIlokazarenu ueHTpa pacHpelelieHus: cpeaHee apudmMernyeckoe, MeauaHa, MOJa.
[Toka3zarenu Bapranuu: pa3Max, AUCHEPCHUs], CTAaHIAPTHOE OTKIIOHEHHUE, CTAHIapTHAs OMINOKA.

10. Ananusz ¢opMbl pacrpeleieHus: acUMMETpHus, SKCLEeCC, Haluyue BHIOPOCOB H
OTKJIOHEHHUI OT HOPMaJIbHOCTH.

11. IlpumeneHnne onucaTeIbHOM CTATUCTUKHU ISl IEPBUYHOM MHTEPIPETALUHA SIMIUPUUECKUX
JAHHBIX B OMOJIOTHH.

12. TloHsATHE CTATUCTUYECKOMN CBSI3U MEXK/y IEPEMEHHBIMU U OTIIMYHE CBSA3H OT IPUUYMHHOCTH.
KoppensiuroHHbli aHanu3: 3a1a4a OLEHKU TECHOTHI U HAIPABJICHUS CBSI3U MEXKIY IPU3HAKaMH,
KOA(G(UIMEHThl  KOPpEeJSAUH, HHTEpIpeTalus CHJIbl  CBSI3U.  YCIOBUS  IPUMEHEHUs
KOPPEJSILIMOHHOTO aHAIM3a: TUIIbI JAaHHBIX, TUHEMHOCTh UM HETMHEMHOCTH CBSI3U, TPEOOBaHUS K
00BeMy BBIOOPKH.

13. PerpeccoHHBIN aHanu3: Ha3HAY€HUE, IOCTPOEHUE YPaBHEHUS PErpeccuH, BBHIOOP
3aBHCHMON M HE3aBUCHUMOW NEpEeMEHHBIX, HHTeprpeTanus koddduuueHToB monenu. OneHka
Ka4ecTBa PErpeCCHOHHON MOIeH: KO3 (DUITUEHT IeTePMHUHAIINH, 3HAYNMOCTh MOJIEIH, TIPOBEpPKa
aJICKBaTHOCTHU aIlMPOKCUMALIMH.

14. JlucnepcHOHHBINA aHAU3: CPABHEHUE CPEIHUX 3HAYEHUI HECKOJIbKUX TPYIII, BBISIBICHUE
BIUSHUS (aKkTOpa Ha pe3yJIbTaTUBHBIN MpU3HAK. JIOTMKa MPOBEPKHU CTATUCTHMUYECKUX THUIIOTE3 B
JUCIIEPCUOHHOM aHajlM3€: HyJieBas U aJbTEpHATUBHAs THUIIOTE3bl, YPOBEHb 3HAYUMOCTH,
kputepuii @umepa. HWuTeprnperanus pe3yJabTaToOB aHajdu3a B OWOJIOTMH: BBISIBICHUE
B3aMMOCBSI3€H, paszIMuuil MEXIy TpynmnamMu W (AaKTOpOB, BIHUSIOMIMX Ha HCCIEAYEMbIH
MOKa3aTellb.

15. IlpuHuunel  BuU3yalu3allMM  JAHHBIX:  HArJdsSgHOCTb, TOYHOCTb, JIAKOHUYHOCTD,
COOTBETCTBUE THIly JAHHBIX U Leau a”Hanu3a. OCHOBHBIE BHJBI BU3yaJlM3allUHd: TMCTOIpaMMa,
JUHEHHBIA TrpapuK, Kpyropas Auarpamma, Juarpamma paccestHHsi, My3bIpbKOBas Iuarpamma,
CETEBBIE CXEMBI.

16. Omunbky BU3yalu3alMu: NEperpyKeHHOCTh, UCKaKeHUEe MaciuTaba, HeyJauHbIi BBHIOOD
Tuna rpaduka, OTCyTCTBHE MOANUCEN U JIETeHIbI.

17. WnaTepnperanus BU3yaaibHO MPEICTABICHHBIX JAHHBIX: BBISIBIICHUE TCHICHIIUHI, pa3Indni,
BBIOPOCOB, CcBsi3el 1 aHoManuid. [IpaBuiia Hay4dHOM MHTEpIpETAllUU PE3yJIbTAaTOB.

18. MHoromMmepHble METO/Ibl AHAJIN3a: AHAJIN3 [VIABHBIX KOMIIOHEHT; KJIacTepHbIN, (PaKTOPHBII
Y JUCKPUMHUHAHTHBIN aHAJIN3.



