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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 KOIUYECMB0)
(?Tambl) IpaKTUKH*
B X0JI€ TEKYILETro
KOHTPOJIS,
BH/JI IIPOMEKYTOYHON
aTrecTanuu (c
yKa3aHueM
cemMecTpa)
1 2 3 4
1. Hudposas 6uonorus: | [1K-1 - criocobHocTh | [IpopaboTka JTEKIIMOHHOTO
OT KOJZla K ’KM3HH. IIPOCKTUPOBATD, OCYIIECCTBILATh | MaT€pHralia, IIOArOTOBKA K
KOMIUICKCHBIE ~ HCCIIEJIOBaHHS U | TaOOpaTopHO-
CIIOCOOHOCTh K KPUTHYECKOMY | MPAKTUYCCKUM 3aHSITHSIM.
aHaIu3zy, OIICHKE HAYYHBIX
2. | OnucarenpHas JIOCTHOKCHHH, reHepupoBaHuIo | [IpopaboTka JTEKIMOHHOTO
CTaTUCTHKA, HOBBIX 1591 (S171 npu pelIeHnM | MaTepuaia, HIoAroToBKa K
CPaBHEHUC CPEAHUX TIO | pccen0BaTENbCKUX U IIPAKTHYECKUX | JTA0OpATOPHO-
Kkputepuio CThIOICHTa 3ama4, B TOM qyucie B | IPAKTHYECKUM 3aHSITHUSIM.
TIpH paBCHCTBE 1 MEKIUCHUIIMHAPHBIX 00JIACTAX;
HEPaBEHCTBE .
. IIK-2 - BnameTb METOIOJOTHEN
JIACTIePCHil.
= TEOPETUICCKHUX u
3. | Koppemittionris, AKCIIEPUMEHTAJIbHBIX UCCIIEAOBAHUN Tpopaborka neximomHoro
PerpeccHOHHbIH 1 6p a . MaTepHaia, IoAroTOBKa K
JHCTIEPCHOHHBIT B 00JIaCTH  CeNbCKOro  XO3sficTBa, 1a6opaTopHO-
arpOHOMUU,  3AIIUTHI acTeHUM
aHaus. P ’ Hl p > | IPAKTHYECKHUM 3aHATHSIM.
CEJICKIIUU u TCHETUKH
. MuauBuayanbHOE 3aaHUE.
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYD,
4. | MuoromepHsie [IpopaboTka JIeKIIHOHHOTO
MTOYBOBE/ICHUS, arpoXUMUH,
ooy RO nan madTHOTO obycTpoiictsa | | roPHald, TIOATOTOBKA K
BU3YyaJIn3alusl. A - y p o Ha6opaT0pHo_
TEPPUTOPHH, TEXHOJIOTHIA
MPAKTHYICCKUM 3aHSTHSIM.
MIPOU3BOJICTBA
. . WuauBuayaiapHOE 3aJaHHE.
" CEJIbCKOXO03STUCTBEHHOW TPOIYKIIHH, ~
5. 3auér (4 cemecTp) ITonroroBka k 3a4€Ty B
B TOM YHCJIE C HCIOJb30BAHHEM
. dbopme ycTHOTO
HOBEHIIINX WH(OPMAITMOHHO-
.. cobecenoBaHuA.
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;
I[IK-3 - ymerp pa3pabaThiBaTh
CUCTEMBI: CEBOOOOPOTOB, 00pabOTKH
TTOYBHI, 3aIUTHI pacTeHHI,
ynoOpeHui,  CEeMEHOBOJACTBA U
coOnoAaTh CHCTEMY U KYJIbTYpY
3emJIeIeTusl.

2. Buabl ¥ XapaKTepUCTHKA OLIEHOYHBIX CPEACTB

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

- O3HAaKOMIJICHHC
PEKOMEHAYEMBIX HCTOYHHUKOB,

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 LUPPOBOM 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 TaHHBIX?
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 nokaspIBaOT MOKa3aTeIN Bapualuu (pa3Max, JUCIEepPCHsl, CTaHAaPTHOE OTKIOHEHHUE,
cTaHgapTHas omunoOka)? Kak oHM TOMOTaloT B MHTEPIIPETAILIH JAHHBIX ?

Yro Takoe acumMMeTpus 1 sKcriecc? 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, pezpeccuoHHblil U OUCREPCUOHHBLI 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 Kakux cily4asx IPUMEHSAETCS KaKIbIA 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 nenatb, €CIM 3TU YCIOBHS HE BBIIIOIHAIOTCS ?

B uém HazHaueHue perpeccuoHHOro aHaiu3a? OnuIMTe Nporece NOCTPOEHUS YpaBHEHUS
perpeccuy Ha KOHKPETHOM IIPUMEpE.

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

Yro nokasbiBaeT kodpdunuent nerepmunanuu (R?)? Kak ero nHTeprnpeTupoBars?

Kak o1eHuTh 3HaUMMOCTh PErPECCUOHHON MOJENHN U aIeKBaTHOCTh alllIPOKCUMAIN?

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

. HpI/IBeI[I/ITe IMPUMEP UHTCPIIPETALIUN PE3YJILTATOB KOPPLCIATHUOHHOTO, PEIPECCUOHHOTO U

JAUCIICPCHUOHHOTO aHAJIM3a B KOHTCKCTE UCCIICAOBAHUA B OHOJIOTHH.

Tema 4. Muozomeprwvie menoovl AHATU3A U UX GUIYATUIAUUA

1.

2.

9.

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

Kak mpumMensieTcs aHau3 TJaBHBIX KOMIIOHEHT B 6nonoruu? [IpuBenure 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 YHCIIO KJIACTEPOB 10 J€HApPOrpamme?

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 (DAaKTOPHBIN aHAIHU3?

KakoBa ocHOBHas 11e1b AUCKPUMUHAHTHOTO aHanu3a? J[is dero OMOJIOTH MPUMEHSIOT
TUCKpUMUHAHTHBIN aHamu3? [IpuBenute nmpumep (MaeHTHPUKALNS BUAOB H T.J1.).

Kak BbIOpaTh onTUMaIbHBINA THI BU3yaTU3alluu 7S IPECTABICHUS PE3YIbTaTOB Ballero
uccnenoBanus? ONUIINTE KPUTEPUH BHIOOPA HAa KOHKPETHOM IIPUMEPE.

Yro Takoe «oumioT» (biplot) 1 kKak ero YMTarOT B KOHTEKCTE OMOIOTHYCCKUX JTAHHBIX ?

10. Kak MHOroMepHbI€ METO/IbI IOMOTAIOT aHAJIN3UPOBATh JTaHHBIE?



IIpumep 1a00paTOPHO-NIPAKTUYECKOT0 3AHATHS
Tema: «/IMCKPUMMHAHTHBI  aHAJAM3  CPeACTBAMH  JJIEKTPOHHOH  TA0JIUIIBI»
IponoskutesbHOCTh: 90 MUHYT
Heab: chopmMupoBaTh MPAKTUICCKUE HABBIKM MPUMEHEHHS IUCKPHUMHHAHTHOTO aHAIM3a IS
pelieHus: OMOJIOTrHYeCKHX 3a1a4
HoaroroBuTeNbLHBIN 3TAN
AcmupaHThl IOATOTABIIMBAIOT JAHHbIE [0 pe3yJibTaTaM CBOMX HccienoBanuii (B popmare Excel
umu CSV)
3ananue nepeja 3aHATHEM:
1. IIpouumTaTs ycioBus 3a7auu (JaHa B Ka4eCTBE MIPUMEPA).
3agaua: U3MEPSIIU JTUCThSI IByX MOMYJISIIIMNA pacTeHUi (MOMyNALUs A — B 30HE MPOMBIIILIEHHOTO
3arpsi3HeHus, nomyJsus B — B urctoii 30u€). He00X01MMO BBISICHUTD, BIUSET JIU POMBIIIIICHHOE
3arpsi3HEHUE Ha pa3Mep JMCTheB. Ecnu BimsieT, TO BRIpabOTATh MPABUIIO, IO KOTOPOMY MOXKHO

(ecn BoOOIIIE MOXKHO!) UCIIOJIB30BATh Pa3Mep JIMCThEB B KAUECTBE MHIUKATOPA 3arPsI3HEHHUS.

OcHoBHas unesi. Mimveemcs 0se unu O0vUle 2pynn 00bEKmos, y Kaxico020 00beKma usmepet
Habop nokazamene. Hu ooun uz noxazameneii 6 omoenbHOCmMU He NO380Jislem OMHeCmu
obvekm K Kakoui-mo epynne. Heobxo0umo 6visichumv, MONCHO 1u no HAbopy nokazamenell
omuecmu 0bOvekm K mou uiu uHou epynne. Eciu oa, mo 6visicHumov, éce iu nokazamenu
peanvHo HyxcHbl. [locmpoums mamemamu4eckyro (pyHKYuio, no3601A10uy10 OmHecmu 00beKm
K MOt uiu Opy2ot epynne no Habopy nokasame’etl.

2. AcnupaHTOM HYKHO O3HAKOMUTHCS TaOIUIEH € alTOPUTMOM PELLIEHUS TOCTAaBICHHOM 3a/1auu.

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

v KaxoBa ocHOBHasl 11€71b IUCKPUMUHAHTHOTO aHaINu3a?

v Koraa nenecooOpa3Ho NpuMeHSITh TUCKPUMUHAHTHBIA aHAIU3 B OMOIOTUYECKUX
uccienoBanusax? [Ipusenure 3—4 npumMepa U3 pa3HbIX 001acTet OMOIOTHH.

v Kakume Ttumbl [aHHBIX (NIEPEMEHHBIX) HEOOXOAMMBI s  TPOBEACHHUS
JTUCKPUMHHAHTHOTO aHayn3a? KakoBwl TpeOOBaHUS K 3aBUCUMON U HE3aBUCHMBIM
MepeMEHHBIM?

v Kak Bu3yanm3upoBaTh pe3yJIbTaThl JUCKPUMHUHAHTHOTO aHaIN3a?

2. O6cyxeHue 1 KOPPEeKTUPOBKA JTaHHBIX, MOATOTOBICHHBIX IS aHATH3A.
3. O0630p UHCTPYMEHTOB: AeMOHCTpalus Bo3moxkHocTel P7-Oduc/AAunexkc Tabmuisr.

Yacts 2. [IpakTuyeckas padora (50 MuH)
AcCTHMpaHThI BBIMOJHAIOT 3aJaHUsl MHIMBUTyalIbHO, IPENO0/1aBaTellb KOHCYJIbTUPYET.

3ananue 1. [1o MCXOAHBIM JaAHHBIM BHIBECTH ONUCATEIbHYI) CTATHCTHKY.
HpoaHaanpOBaTL IMOJIYUYCHHBIC JJAHHBIC, CPEAHCC 3HAYCHHUEC, pa3dMax BapbUPOBaHUA U T.[.
3aganue 2. BbINOJHUTDH PerpecCHOHHbIN aHAIN3, MPOAHAIU3UPOBATH MOKA3ATEIH:
v" 3naunmocth F — c/ieath BBIBO SIBJSIETCS JIM HAIIC YPABHEHUE PETPECCHHU B BBICIIICH
CTCIICHU 3HAYNMO.
v’ P-3nauenue 1yt Ko3GGUIMEHTOB — IIPOBEPUTH BCE JIH KOA(DPUIHMEHTHI B ypaBHEHUH B
BBICIIIEH CTENEHU 3HAYMMBI. He3HaunMble HCKITIOYUTD.
3ananue 3. CocTaBUTh ypaBHEHHE MHOKeCTBEHHOI perpeccum.



Hcnonb3ys MOMy4eHHOE YpaBHEHHE BBITOIHUTH MPOBEPKY. [IOBTOPUTH TOT ke perpecCHOHHBIN
aHaJiu3, MOCTaBMB Tajouky B myHkre Octarku. CxomupoBarh ctosOiel [Ipenckazannoe Kom u
OcTarKu B UCXOAHYIO TaOJHILY.

3aganue 4. Buzyanuzanus JaHHbIX.
[TocTpouTh TOUEYHYIO aUArpamMmy IO HUCXOJHBIM JaHHBIM U MO noiyuyeHHBIM (IIpemckazanHoe
Kox). CpaBHUTH pe3yJIbTaThl.
3ananue 5. UnTepnperauus pe3yJbTaToB.
OTBeTUTH Ha BOIIPOCHI:
1. Kakue BbIBOBI MOXKHO CI€1aTh HA OCHOBE TOUYEUYHBIX UAarpamMm?
2. bbLI0 711 BBIMOIHEHO pa3/iesieHue JaHHBIX (JUCKpUMUHALINS)?
3. Ilouemy ocsk «IIpenckazannoe Kom» Ha3bIBaeTcst OCbO AUCKPUMHUHALIMY, @ HAIIE
ypaBHEHHE JUCKPUMHHAHTHON (YHKIUEH?
4. Kak uHTEepnpeTupoBaTh MOIYUYEHHBIN pe3ybTar?

Yactsp 3. O0cyxaenne u peduiekcus (25 MuH)

1. Tlpe3enrtanus pe3yJabTaTOB MO 3 MUHYTHI.
o ypaBHEHHE MHO>KECTBEHHOW perpeccuu;
o JIharpamMmbl;
o BBIBOJIBI IO UCCIIEJIOBATEILCKUM BOIIPOCAM.
o KOJUIGKTHBHOE 00CYKJCHHE TIOJTYYCHHBIX Pe3yJIbTaTOB.

2. llongBeneHue UTOTOB:
o THUMNHWYHBIC OMUOKH MPU MOATOTOBKE JAHHBIX ISl aHAIN34;
o TUIMUYHBIC OUTMOKH MPU UHTEPIPETALUU 3HAYUMBIX [TOKa3aTeseil U pe3ybTaToB

UCCJIEIOBAHMSL.

IIpumep MHAUBUAYAJTBHOTO 3aIaHUS
3ananme 1.

1. TloAroTOBUTH [aHHBIE BAIIMX HCCIEIOBAHUN I OJHO(DAKTOPHOTO IUCIIEPCHOHHOTO
aHainn3a. YKUCllo BApUAHTOB — HE MEHBIIE TPEX, YUCIO MOBTOPHOCTEN B KAXKJIOM BapHaHTE — Ha
CBOE YCMOTpEHHUE.

2. Ilpoect 0nHOGAKTOPHBIN JUCIEPCHOHHAW aHaIW3, BBIBECTH OMHUCATEIHHYIO
CTaTUCTHUKY, PE3yJIbTaThl O(POPMUTH B TEKCTOBOM PEIaKTOPE B BUJIE CTPAHUIIBI JJIS JUCCEPTALIIH.

3. JloOaBuUTh HA OTYETHYIO CTPAHUILy, CACTAHHYIO B AJIIEKTPOHHOU TaOJHIle Tuarpammy c
MpEAesioOM TOTPEIIHOCTEN, TaONUIly C pe3yJibTaTaMU TUCIIEPCHOHHOTO aHaju3a M BBIBOJ TIO
MIOJIyYEHHBIM PE3yJIbTaTaM.

PexoMeHIa1IUM 110 BHITIOJTHEHUIO:

Kaxxnoe 3amanue npezmnosnaraer: cOOp/MCHOIb30BaHUE JIaHHBIX, OOpPaOOTKY C IOMOIIBIO
NT-uHCTpYMEHTOB, CTATUCTUYECKHH aHalW3, BHU3YyaJIM3allMI0 pE3yJbTaTOB U HAYYHYIO
UHTEPIPETAIHIO.

dopmar caayu: OTYET C OMMCAHUEM METOJUKHU, pacuéTaMH, AMarpaMMaMy U BBIBOJAMH +
(balasl ¢ JaHHBIMH.

Bonpocsl k 3auéry

1. Tlonsarue nHGOPMAIMOHHBIX TEXHOJIOTHIA U UX POJIb B Ononorun. OCHOBHBIC HATPABIICHHSI
pa3BuTHs coBpeMeHHbIX YT B Onosoruu.

2. MaremaTnueckue METOAbI B 6I/IOJIOFI/II/I.

3. BBICOKONTPOM3BOAUTENBLHOE CEKBEHUPOBAHUE.

4. CuHreTnyeckas TeHOMUKA: 0a3bI OMOJIOrMUYECKUX JTAHHBIX.

5. HckyccTBeHHBINM MHTEIUICKT U MAIlIMHHOE 00yUYeHHe B OMOJIOTHH.



6. Mcnonb3oBaHue OOJNBIIMX JAHHBIX M HCKYCCTBEHHOIO HHTEIUIEKTa JUIl 00pabOTKH
uH(OpMAaLKH, TPOTHOZUPOBAHUS U TIOJUICPIKKH IPUHATHS PEILICHHH.

7. IlonsATue omMcareabHONW CTaTUCTHKU M €€ MECTO B IIEPBHUYHOM aHalu3e NaHHbIX. Llenu
NEPBUYHOTO aHAIN3A: BBIABICHHE OOIIEH CTPYKTYpHI JaHHBIX, OCHOBHBIX TCHICHIUH, pa3dpoca
3HA4YEHUH U BO3MOKHBIX BEIOPOCOB.

8. OcHoBHBIE (OPMBI TPEACTABICHUS PE3yJIbTATOB: TaOJUIBI YaCTOT, THUCTOIPAMMBI,
JMarpaMMsl, TpauKH, AMarpaMMbl PacCEesTHUSL.

9. Tlokazarenu IIEHTpa paclpelesieHus: cpeaHee apudMeTHuecKoe, MeauaHa, MOja.
[Toka3zarenu Bapranuu: paMax, AUCHEPCHUs], CTAaHIAPTHOE OTKJIIOHEHHUE, CTaH1apTHAas OIIMOKa.

10. Ananu3 ¢opMBI paclpeleneHus: aCUMMETpHs, DJKCIEeCC, HaIWdue BBIOPOCOB W
OTKJIOHEHUH OT HOPMAJIbHOCTH.

11. IIpuMeHeHue onucaTeIbHON CTATUCTUKU JUIsl IEPBUYHON MHTEPIIPETALIMY IMIUPUUECKUX
JTAHHBIX B OMOJIOTUH.

12. TloHsATHE CTATUCTUYECKOM CBS3U MEKIY IEPEMEHHBIMU U OTJIMYME CBSI3U OT IPUYUHHOCTH.
KoppensiuroHHbI aHaIN3: 3a1a4a OLCHKU TECHOTHI U HAIPABJICHUS CBS3U MEXKIY IPU3HAKAMM,
KOO(QQHUIUEHTH  KOPPEeSAHW, WHTEPIpPETAllst CWJIbI CBS3H. YCJIOBUS  IPUMEHEHHUS
KOPPESALMOHHOIO aHaJIM3a: TUIIbI JaHHBIX, IMHEHHOCTh WJIM HEJTMHEHHOCTh CBA3U, TPEOOBaHUS K
00BbeMy BBIOODKH.

13. PerpeccuoHHbIl aHanu3: Ha3HAUYE€HUE, IOCTPOCHHE YpPaBHEHMUS pPErpeccHH, BbIOOP
3aBHCUMOW M HE3aBHCHMOW TEPEMEHHBIX, MHTEpIpeTanus KodpoumuentoB moaenu. OneHka
Ka4yecTBa PerpecCUOHHON MoieH: K03 (HUIIUEHT JeTepMUHALIMH, 3HAUUMOCTb MOJIEIHU, IIPOBEPKa
aJIeKBaTHOCTHU alllIPOKCUMALIUU.

14. JlucnepcHOHHBINA aHAIN3: CPABHEHUE CPEIHUX 3HAYEHUN HECKOJIBKUX TPYII, BBISBICHUE
BIMSIHUA (haKTOpa Ha Pe3yNbTAaTHBHBIN NMpu3HaK. JIOruka MpoBEepKH CTaTHCTUYECKUX THUIOTE3 B
JUCIIEPCUOHHOM aHalM3€: HyJieBas W alIbTEPHATUBHAS THUIIOTE3bl, YPOBEHb 3HAYUMOCTH,
kputepuii ®umepa. HWHTeprnperauus pe3yiabTaToB aHajdu3a B OWOJIOTMM: BBISIBICHUE
B3aMMOCBS3€H, pazauuuil MexXJIy TIpynnamMu U (AaKTOpOB, BIHUSIOIMIMX Ha HCCIEAYyEeMbIi
IIOKa3aTellb.

15. IlpuHuunel  BuU3yalM3allMM  JAHHBIX:  HAariIsgHOCTb, TOYHOCTb, JIAKOHUYHOCTD,
COOTBETCTBUE THUIly JAHHBIX U Ieau aHanu3a. OCHOBHbBIE BBl BHU3yallM3allUU: TMCTOrpaMMa,
JUHEWHBIH Tpaduk, KpyroBas IuarpaMma, JuarpaMMa paccesHus, My3bIpbKOBasl AHarpamma,
CETEBBIE CXEMBI.

16. OmmOKky BU3yalIM3allMU: MEPEerpy>KeHHOCTh, UCKAXKEHUE MaciiTaba, HeylauyHblii BEIOOp
TuMna rpaguka, OTCyTCTBHE MOANNUCEN U JIET€HIbI.

17. MHTtepnperanus BU3yalbHO IPEICTABICHHBIX IaHHBIX: BBIBICHUE TEHACHINN, Pa3INIni,
BBIOPOCOB, CBs3ell 1 aHOoManuid. [IpaBuia HaydyHON MHTEpIpPETAlUNA PE3YIHTATOB.

18. MHoroMepHble METO/Ibl aHAJIN3A: aHAJIN3 TJIABHBIX KOMIIOHEHT; KJIACTEPHBIH, (pakTOpHBIN
U TUCKPUMUHAHTHBIA aHAJIN3.



