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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 X0/I€ TEKYIIETO
KOHTPOJIS,
BH/JI IIPOMEKYTOYHON
aTrecTanuu (c
yKa3zaHHEeM
cemMecTpa)
1 2 3 4

1. | Hudposas 6uonorus: | [IK-52 - cmtocoOHOCTH MOHUMATH [IpopaboTka JEKIIMOHHOTO

OT KOJZla K ’KM3HH. COBpPEMEHHBIE ITPOOJIEMBI 3KOJIOTUM | MaTepHaa, MOAroTOBKa K
Y UCTIONIb30BaTh GyHIAaMEHTANIbHBIE | TaOOPaTOpPHO-
MPEJCTABICHHUS O CTPYKTYpe U MPAKTHYCCKUM 3aHSTHSIM.
(YHKIIMOHUPOBAHUH KUBBIX CUCTEM

2. OnucatensHas B cepe nmpodeccuoHanbHOI [IpopaboTka 1eKIIMOHHOTO
CTaTUCTHKA, JEATEIILHOCTH, Marepuaia, IoAroToBka K
CpaBHEHME CPEAHUX 1IO | TTK-53 - Ha60paT0pHO_
kputepuio CTBIONCHTA | ¢10cOGHOCT HCIIONB30BAHMS MPAKTHYECCKUM 3aHSITHSIM.
TIpH paBCHCTBE 1 OCHOBHBIX TE€OPHiA, KOHIEHIUHA 1
HEPaBEHCTBE

N MIPUHIIUIIOB B 00JIaCTH
JIACTIePCHil. .
v HKOJIOTUYECKOH NEeSATETLHOCTH,

3. KoppensiuoHHsli, CHOCOBEH K CHCTEMHOM [IpopaboTka 1eKIIMOHHOTO
PerpecCHOHHEIH 1 MBIILTCHHIO, TeMOHCT 1/}1/ or MaTepHaia, IoAroTOBKa K
JVCTIEPCUOHHBIN ’ pupy nmabopaTopHO-

AHAIH3 3HAHUS UCTOPUU U METOI0JIOTHH
: MPAKTHYECKUM 3aHSITUSIM.
OMOJOrMYECKHX HayK,
MuauBuayanbHOE 3aaHUE.
pacumpsonme
4. | MuoromepHsie [IpopaboTka JIeKIIHOHHOTO
00111e00pa30BaTeNbHYIO,
MECTOABI aHAJIN3a U UX (b HIAMEHTATBHYIO [TOITOTOBKY Martcpuralia, HoAroToBKa K
BH3yaIIH3aIIHsL. H¥< 54 y y; naGopaTopHo-
MPAKTHYICCKUM 3aHSTHSIM.
CIOCOOHOCTh CAMOCTOSITEIBHO
WuauBuayaiapHOE 3aJaHHE.
" aHAJTM3UPOBATH UMEIOMIYIOCS ~
5. 3auér (4 cemecTp) ITonroroBka k 3a4€Ty B
MH(OPMAIIHIO C HCIIOJIb30BaHUEM
dbopme ycTHOTO
COBpPEMEHHBIX WH(POPMAITMOHHBIX
. co0ece10BaHus.
TEXHOJIOTHH, BBISBISTh
(GbyHIaMeHTalnbHbIE TPOOIEMBI
9KOJIOTHH, CTAaBUTH 3a7]a4d U
BBITIOJTHATH HAYYHBIC UCCIIETOBAHUS
MIPH PEIICHUN KOHKPETHBIX MPOOIIeM
O CHETHAIH3aIHH C
UCTOJIb30BAHUEM CUCTEMHOM
OHMOJIOTUHN U COBPEMEHHOMN
anmnapaTypsl.

2. Buabl ¥ XapaKTepUCTHKA OLIEHOYHBIX CPEACTB

IIpopadoTka 1eKIMOHHOI0 MaTepuaia BKIKYaeT:
- IIPOYTEHHUE KOHCIIEKTA JIEKIIMA U PEKOMEHJOBAHHOH JINTEPATYPHI;
- aHaJIU3 TEOPETUYECKOr0 MaTepUalla, IPeII0KEHHOIO B JICKIUAX;

- O3HAKOMIJICHHEC
PCKOMCHAYCMBIX HCTOYHHUKOB,

C MarcpuaiaMu 1o

COOTBETCTBYIOIIEH

TEMATUKE nus3




- COCTaBJICHHE OMOPHOTO KOHCIEKTA UM MEHTAIbHON KapThl JUIsl CUCTEMATHU3alUU
MaTepuaia.
dopma KOHTPOJIS: YCTHBIM OIPOC.

IloaroroBka Kk 1a00PATOPHO-NPAKTHYECKUM 3aHATHSAM BKJIIOYAET:

- oOpallleHHe K KOHCIEKTaM JIEKUUMH IO COOTBETCTBYIOIIEMY BOIPOCY U
PEKOMEH1yeMbIM UCTOYHUKAM JJI1 yTOYHEHHSI TEPMUHOJIOTUY;

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

dopma KOHTPOJISL: OLICHKA BBIITOJIHEHHBIX JIA00PATOPHO-TIPAKTUYECKUX 3aJaHUM.

HNuauBuayaibHoe 3a1aHHe HAIPSIMYIO BBITEKAET U3 UCCIIEA0BATEIbCKOM POOIIEMBI, Hal
KOTOPOi paboTaeT acupaHT.
®opma KOHTPOJIS: OTYET IO PE3yJIbTaTaM CaMOCTOSTEIbHON PabOTHI.

3adver mpoBoauTcs B (opme ycTHOro codecenoBaHus. Kaxaplii OHIIET CONEPKUT JBa
Borpoca. [IpenonaBarens BipaBe 3a/1aTh yTOUYHSIOMIMN BOPOC MO KaXXI0MY BOIPOCY OujeTa.

OreHka «3aumeHo» BBICTABISICTCS, €CJIA ACTIUPAHT:

- JEMOHCTPUPYET 3HAHME OCHOBHBIX TIOHATHM, METOJOB M HWHCTPYMEHTOB
THUCILHTUIHHEL

- MMOHUMAET JIOTHKY ITOATOTOBKH M 00pabOTKU JaHHBIX B OOIIECTBEHHBIX HAYKAX;

- yMeeT BbIOMpaTh 0a30Bble MaTeMaTUYECKME M CTATUCTHYECKHE METONbl B
COOTBETCTBUH C 3aJa4cii UCCICIOBAHNUS;

- JOTYCKAeT OTJEJIbHbIE HETOYHOCTH, HO OHU HE MCKa)KalOT OOIUI CMBICT OTBETA U
HE MPEMSATCTBYIOT PEUICHUIO TPAKTUYECKOM 3a/1auu.

OueHka «He 3aumenoy BBICTABIISETCA, €CIU aCIIUPAHT:

- HE 3HACT WJIH ¢JIa00 3HACT OCHOBHEIC IMOHATHS U METOIbI TUCIIMILINHEL,

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

- MOKa3bIBaeT (hparMeHTapHbIC, HECUCTEMHBIC WJIM HEBEpPHBIC MPEACTABICHUS IO
KJIFOUEBBIM BOIIPOCAM JIUCLIUIUIMHBI.

3. OneHo4HbIe CPeACTBA
Bonpocskl /151 yCTHOT0 0npoca 1o JeKIHOHHOMY MaTepuaJy

Tema 1. LHughposasa duonozus: om Kooa K dHcu3znu.
1. Kaxk pa3Butue HHPOPMAIIMOHHBIX TEXHOJIOTUHA MOBJIMSJIO HA Iporpecc B Ouosnorun?
2. Tlouemy Ouonorunyeckue cucremsl (Hampumep, JHK) MoxxHO cunTaTh «1udpoBBIMU»?

[TpuBenuTe mpUMephl JUCKPETHBIX OMOJIOTUYECKUX KOJOB.

B uém cocTout aHanorust Mexay reHeTU4ECKUM KOJIOM M KOMITBIOTEPHBIM KOJOM?

Yro noapasymeBaeTcs o]l TEPMUHOM «UGpoBas OMOIOTUS»?

5. Kak ucmnonb3yroTcss METOJbl MAlIMHHOTO OOY4YeHHMsS M HCKYCCTBEHHOI'O MHTEJUIEKTa B
aHayM3e OMOJIOTUYECKUX JaHHBIX (HalpuUMep, MpU paciu@poBKe FreHOMOB)?

6. Yro Takoe CHHTETHYECKas TeHOMMKA U KaK OHa CBs3aHa ¢ IIU(PpoBoii Oruosoruei?

7. Kakue mnepcrneKkTHBBI OTKpbIBaeT Lu(dpoBas OMONOTHS A CEIbCKOTO XO034WCTBAa U
IIPOU3BOJICTBA MPOAYKTOB MUTAHUA?

8. Mosxer nu uudpoBasi OMOJIOTHS MPUBECTH K MOSBICHUIO HOBBIX (POPM OMOIIOTMYECKOTO
HepaBeHCTBa WK 6uoTeppopusma? Kakue Mepbl MOTYT 3TO IPEJOTBPATUTH?

9. Kak usmenurcs posib 6uosora B anoxy nudposoit Ouonorun? Craner iy 61osor 60bIe
MOX0’K Ha MH)KEHEpa WU porpammucTta’?

10. Kakue mpopbhIBHBIE OTKpPBITHA B 00JacTH ITU(GPOBOM OMOJIOTHHM MOXKHO OXHUIaTh B
ommxkaiinme 10-20 net?

B w

Tema 2. Onucamenvnasa cmamucmuka, cpagHenue cpeonux no kpumepur Cmoilooenma npu
pasencmee u HepaseHcmee OUCnepcuil



—

Urto Takoe onucarenbHas cratuctTuka? Kakosa €€ posib B IEPBUYHOM aHAIN3E JAHHBIX ?
[lepeuncnure U KpaTko 0XapakTEpU3yWTe OCHOBHBIE LIEIH IEPBUYHOIO aHAJIN3A JAHHBIX.
CpaBHure cpenHee apudmernueckoe, MeauaHy H Moay. B kakux ciydasx
IPEIIIOYTUTENBHEE UCIIOIb30BaTh KaXAbIH U3 3TUX MOKa3aTesei?

Yro nokasbIBalOT IOKA3aTeNM Bapualuu (pa3Max, TUCIepCHsl, CTaHAapTHOE OTKIOHEHHUE,
cTangapTHas omunoOka)? Kak OoHM TOMOTaloT B MHTEPIIPETAIIH JAHHBIX ?

Yro Takoe acumMmMeTpus 1 sKcriecc? Kak 3Tu nokasaresay NoMOratoT aHaIu3upoBaTh GopMy
pacnpeneneHus’?

Kak BbIsIBUTH BEIOpOCHI B 1aHHBIX? Kakue MeTopl 00pabOTKH BBIOPOCOB CYIIECTBYIOT?
IIpuBenure mnpuUMEp MWCIOJIB30BAHUSA OIMCATEIBHOW CTATHUCTUKU I I[IEPBUYHOMU
UHTEpIpeTaluy SMIIMPUYECKUX JaHHBIX B OMOJIOTHH.

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

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

10. ITouemy BaxHO IIPOBEPATH PABEHCTBO JAUCIIEPCHUI IT€pe]l CPABHEHUEM CPEIHUX?

Tema 3. Koppenayuounulil, pecpeccuoHHblil U OUCNEPCUOHHBLI AHAU3

1.

2.

= o ®©

B uém oTnuuMe cTaTUCTUYECKOM CBSI3U OT MPUYMHHO-CIIEACTBEHHOH cBs3u? [Ipusenure
npUMep Koppessiuuu 6e3 NpUYUHHOCTH.

KakoBa 3amaua xoppemnsiuonHoro anHanmsa? Kakwe Kod(pOUIMEHTH KOPPENISLUU BB
3Haere? B KakuXx cily4asx IPUMEHSAETCs KaKIbIi U3 HUX?

Kak nnTeprnperrpoBaTh CUILy U HallpaBjeHHE KOppeasiunoHHou cBsi3u? [IpuBeaure mkamy
OLICHKH CHJIBI CBSA3H U IIPUMED €€ IPUMEHEHUS.

Kakwue ycrnoBust HE00X01UMBI JUIsl KOPPEKTHOTO IPUMEHEHHSI KOPPEISILIMOHHOTO aHanu3a?
Yro nenatb, €CIM 3TU YCIOBUSI HE BBIIIOIHSAIOTCS ?

B uém HazHaueHue perpeccuoHHOro aHanu3a? ONuIIKTe NPoIecc NOCTPOEHUS YpaBHEHUS
perpeccuy Ha KOHKPETHOM IIPUMEpE.

Kak BbIOpaTh 3aBUCHMYI0 W HE3aBHCHMYIO IMEPEMEHHBIE B PErpEeCCMOHHON Mojeiu?
[TpuBeauTe npumep ¢ 060CHOBaHUEM BbIOOpA.

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

Kak o1eHuTh 3HaUMMOCTh PErPECCUOHHON MOJENHN U aIeKBaTHOCTh alllIPOKCUMALN?

B uém cyTh aucnepcuonnoro ananuza (ANOVA)? [lnsg kakux 3a1a4 OH IpUMeHsieTcs?

. IIpuBenuTe npumMep MHTEPIPETALNUN PE3YJIBTATOB KOPPEIALMOHHOTIO, PETPECCUOHHOTO U

JAUCIICPCHUOHHOT'O aHAJIM3a B KOHTCKCTE UCCIICAOBAHUA B OHOJIOTHH.

Tema 4. Muozomepnvie memoost anaiu3za u ux euU3yaau3ayus

1.

2.

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

Kak mpumMensieTcs aHau3 TJIaBHBIX KOMIOHEHT B 6uonoruu? I[lpusenure npumep.

Uto Takoe HepapXWUeCKWil KiacTepHbld aHaim3? B 4éM ero KiI4YeBO€ OTIWYHE OT
HeHepapxHyecKuX MeTo10B (Hanpumep, k-means)?

Uto Takoe nenaporpamma? Kak e€ uumtaTth M uHTepnpetupoBaTh? Kak ompenenuTsb
ONTUMAJILHOE YHCJIO KJIACTEPOB M0 IeHApOorpamme?

Kak Bnuser HOpMmanu3anus JaHHBIX Ha pe3ysbTaThl MEPApXHUECKOH KilacTepu3aluu?
[TpuBeauTe nmpumep, Koraa 6€3 HOpMaIU3aLUHU pe3yIbTaT OyJeT HEKOPPEKTEH.

B uém npuHnMnuanbHOE OTaMYKe (aKTOPHOTO aHaIN3a OT aHAJIU3a TJIABHBIX KOMIIOHEHT?
Korna npenmnouturenbHee UCTIONIB30BaTh (PAKTOPHBINA aHATTN3?

KakoBa ocHOBHas 1ei1b AUCKPUMHUHAHTHOTO aHanu3a? J[js dero OMOJIOTH MPUMEHSIOT
TUCKpUMUHAHTHBIN aHamu3? [IpuBenute npumep (MaeHTHPUKALNS BUAOB H T.J1.).

Kak BbIOpaTh onTUMaIbHBIA THUI BU3yalU3alluy AJIs IPEICTaBICHUS PE3yJIbTaTOB BAILIETO
uccnenoBanus? ONUIINTEe KPUTEPUH BEIOOPA HA KOHKPETHOM ITPUMEPE.



9. UYro Takoe «Ooummot» (biplot)  Kak ero YNTaOT B KOHTEKCTE OMOJIOTHYECKUX JTaHHBIX ?
10. Kak MHOroMepHbIe METO/IbI IOMOTAIOT aHAJIN3UPOBATh JaHHBIE?

Ipumep 1a00paTOPHO-NIPAKTUYECKOT0 3AHATHS
Tema:  «/IMCKPUMHMHAHTHBIH  aHAJAM3  CPEIACTBAMH  JJIEKTPOHHON  TaGJIMIBD»
IpoxoskutesbHOCTh: 90 MUHYT
Heab: chopmMupoBaTh MPAKTUICCKUE HABBIKM MPUMEHEHHS IUCKPUMHHAHTHOTO aHAIM3a IS
pelieHus: OMOJIOTHYeCKHX 3a1a4
IMoaroToBUTEABLHBINA 3TAN
AcmnupaHThl IOATOTABIIMBAIOT JAHHBIE [0 pe3yJibTaTaM CBOMX HccienoBanuii (B popmare Excel
umu CSV)
3ananue nepeja 3aHATHEM:
1. IIpouwmTaTh yciioBus 3a7auu (JaHa B Ka4eCTBE IPUMEPA).
3agaua: U3MEPSIIU JUCThS IByX MOMYISIIMNA pacTeHUi (MOMyNALUs A — B 30HE MPOMBIIILIEHHOTO
3arpsi3HeHus, nomyssus B — B urctoii 30u€). He00X01MMO BBISICHUTD, BIUSET JIU POMBIIIIICHHOE
3arps3HEHUE Ha pa3Mep JHMCTheB. Ecimu BimsieT, TO BeIpabOTATh MPABUIIO, IO KOTOPOMY MOXKHO

(ecriu BOOOI1IE MOKHO!) MCTIOIB30BAaTh pa3Mep JIUCThEB B KAUECTBE MHIMKATOPA 3arpsi3HEHNUS.

OcHoBHas unesi. Miveemcs 0se unu OovUle 2pynn 00bEKmos, y Kaxico020 00beKma usmepet
Habop nokazamenen. Hu ooun uz noxazameneii 6 omoenvHOCmuU He NO380Jislem OMHECmu
0bvekm K Kakoti-mo epynne. Heobxo0umo evisichumv, MONCHO 1u no HaAbopy nokazamenell
omuecmu 0bvekm K mou uiu uHou epynne. Eciu oa, mo 6vlsicHumov, éce iu nokazamenu
peanvHo HyxcHbl. [locmpoums mamemamuueckyro (pyHKYUio, no3601A10u)10 OmHecmu 00beKm
K MOt uiu Opy2ot epynne no Habopy nokasamerell.

2. AcnupaHTOM HYKHO O3HAKOMUTHCS TaOIUIEH € alTOPUTMOM PELLIEHUs TOCTaBICHHOM 3a/1auu.

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

v KakoBa OCHOBHas 11€71b JUCKPUMHUHAHTHOTO aHan3a?

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

v Kakme Ttumbl [aHHBIX (NIEPEMEHHBIX) HEOOXOAMMBI s  TPOBEACHHUS
TUCKpUMHHAHTHOTO aHanm3a? KakoBwl TpeOOBaHUS K 3aBUCUMON U HE3aBUCHMBIM
NIEPEMEHHBIM?

v Kak Bu3yanm3upoBaTh pe3ysIbTaThl JUCKPUMHUHAHTHOTO aHaIn3a?

2. O6cyxeHue 1 KOPPEKTUPOBKA JaHHBIX, MOATOTOBICHHBIX IS aHATH3a.
3. O0630p UHCTPYMEHTOB: AeMOHCTpalus Bo3moxkHocTel P7-Oduc/AAnnexkc Tabmuiisr.

Yacts 2. [IpakTuueckas padora (50 MuHn)
AcCTMpaHTHI BBIMOJHAIOT 3aJaHUsl MHIMBUTyaJIbHO, IPEN0/1aBaTeNlb KOHCYJIbTUPYET.

3aganue 1. [1o MCXOAHBIM JAHHBIM BHIBECTH ONMUCATEIbHYI) CTATHCTHKY.
HpoaHaanpOBaTL IMOJIYUYCHHBIC JJAHHBIC, CPEAHCC 3HAYCHHUEC, pa3dMax BapbUPOBaHUA U T.[.
3aganue 2. BHINOJHUTDH PerpecCHOHHbIN AaHAIN3, MPOAHAIU3UPOBATH MOKA3ATEH:
v" 3naunmocth F — c/ieath BBIBOI SIBJSIETCS JIM HAIIIC YPABHCHUE PETPECCHHU B BBICIIICH
CTCIICHU 3HAYNMO.
v’ P-3nauenue a1t Ko3QPUIMEHTOB — IPOBEPUTH BCE M KOA(DPUIMEHTH B ypaBHEHUH B
BBICIIIEH CTEEHU 3HAYUMBI. He3HaunMble HCKIIOYUTD.
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. lloaBeneHue 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.

Bomnpocsl 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,
JarpaMMsl, TpaQuKH, JUarpaMMbl PacCesTHUsL.

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

10. Ananu3 ¢opMbl pacrpeneicHus: aCUMMETpPHUs, OKCIeCC, HaJludue BBIOPOCOB U
OTKJIOHEHUH OT HOPMAJIbHOCTH.

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

12. TloHsATHE CTATUCTUYECKOM CBS3U MEXKAY IEPEMEHHBIMU U OTJIMYHE CBSI3U OT IPUYMHHOCTH.
KoppensiuroHHbI aHan3: 3a1a4a OLICHKU TECHOTHI U HAIPaBJIEHUS CBSI3U MEXKIY IPHU3HAKaMH,
KOO(QQHUIUEHTH  KOPPEeNSALNW, WHTEPIpPETAlst CHWJIbI CBS3H. YCJIOBUS  IPUMEHECHHUS
KOPPESALMOHHOIO aHaJIM3a: TUIIbI JaHHbBIX, TIMHEHHOCTh WJIM HEJTMHEHHOCTh CBA3U, TPEOOBaHUS K
00BEMy BBIOODKH.

13. PerpeccuoHHbIl aHanM3: Ha3HAUYE€HUE, IOCTPOCHHE YpPaBHEHMUS pPErpeccHH, BbIOOP
3aBHCUMOW M HE3aBHCHMOW TEPEMEHHBIX, MHTeprpeTanuss koddpdumuentoB moaenu. OneHka
Ka4yecTBa PerpecCUOHHON MoieH: K03 (HUIIMEHT JeTepMHUHALIIY, 3HAUUMOCTbh MOJIEIH, IIPOBEPKa
aJIeKBaTHOCTH alllIPOKCUMALIUU.

14. JlucnepcrOHHBIN aHAIU3: CPABHEHUE CPEIHUX 3HAYCHUM HECKOJIBKMX IPYII, BBIIBICHHE
BIMSIHUS (haKTOpa Ha Pe3yNbTAaTHBHBIN NMpu3HaK. JIoruka MpoBEpKH CTAaTHCTUYECKUX THUIOTE3 B
JUCIIEPCUOHHOM aHalu3€: HyJieBas W aJIbTEPHATUBHAS THUIIOTE3bl, YPOBEHb 3HAYMMOCTH,
kputepuii ®dumepa. HWHTepnperanus pe3yiabTaTOB aHajduW3a B OWOJIOTMM: BBISIBICHUE
B3aMMOCBSI3€H, pazauuuii MexXJy TIpynnamMd U (QakTOpOB, BIUSIOMIMX Ha HCCIEAYyeMbIi
IIOKa3aTellb.

15. IlpuHuunel BuU3yalM3allMM  JAHHBIX:  HAaridsgHOCTb, TOYHOCTb, JIAKOHUYHOCTD,
COOTBETCTBUE THUIly JAHHBIX U 1eau aHanu3a. OCHOBHbIE BUABI BU3yalM3allMM: THCTOrPaMMa,
JUHEHHBIH rpaduk, Kpyropas auarpaMma, JuarpaMma paccesHus, Iy3bIpbKOBas aMarpamma,
CETEBBIE CXEMBI.

16. OmmOKky BU3yalIM3allMU: MEPErpyKeHHOCTh, UCKAXKEHUE MaciiTaba, HeyladHblil BEIOOp
Tuna rpapuka, OTCyTCTBHE MMOANNUCEN U JIETCH/IbI.

17. MuTtepnperaius BU3yalbHO IPEICTABICHHBIX IaHHBIX: BBISIBICHUE TEHACHIUHN, Pa3Inuni,
BBIOPOCOB, CBs3eil 1 aHoManuid. [IpaBuia HaydyHOH MHTEpIpPETAUNA PE3YIHTATOB.

18. MHoOroMepHble METO/Ibl aHAJIN3A: aHAJIN3 TJIaBHBIX KOMIIOHEHT; KJIACTEPHBIH, (pakTOpHBIN
U TUCKPUMUHAHTHBIA aHAIN3.



