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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. Ludposas 6monorus: | [IK-1 - cmocoOHOCTh KoMILIeKCHO | [Tpopa®oTka JISKIIMOHHOTO

OT KOJia K JKU3HU. AHAIIA3UPOBATH aTOreHe3 | Marepralia, MoAroToBKa K
3a0oneBaHui YKUBOTHBIX ¢ | maboparopHo-
HCII0JIb30BAHUEM 3HAHUI O | IPAKTUYECKUM 3aHSATHUSIM.
Mop(ororuueckux,

2. | OnucarenpHast (bU3HOIOTHYECKHIX u | [IpopaboTka JEKIIMOHHOTO
CTaTUCTHKA, OHOXUMHUYECKUX npouneccax B | MaTepuaia, IoAroToBKa K
CPaBHEHHE CPEAHUX 1O | opraHU3ME; 1abopaTopHO-
kputepuio CTBIONCHTA | [JK.) - yMeTb  NPUMEHSTH | IPAKTHYECKHM 3aHSATHAM.
TpH paBCHCTBC 1 COBpEMEHHBIE METOIbI
HEPaBEHCTBE . .

N 1abopaToOpHON U UHCTPYMEHTAIBHOMN
JIACIIEPCU. N
= TUArHOCTUKM B BETEPUHAPHOMU

3. | Koppeniuuonii, MaTOJIOTUH, BIaJICHUE HaBbIKaMU Tpopaboria JeKiHOHHOro
PETDECCHORHLA 1 IpOBE CHI/I;I I[FeMaTOHOFI/IIIeCKI/IX MATCepHaa, HOATOTORKA K
AUCTICPCUOHHBIN p 2l > Ha60paT0pHO_

AHAIH3 OMOXUMHUYECKUX,
: MPaKTUYECKUM 3aHATUSIM.
MMMYHOJIOTHYECKHUX,
MuauBuayanbHOE 3aaHUE.
MUKPOOHUOIOTHYECKUX u
4. | MuoromepHsie ... | IlpopaboTKa JEeKIIMOHHOTO
TUCTOJIOTMYECKUX  UCCIIEJJOBaHMIA;
MCTOJbI aHaJIN3a U UX 6 Marcpuaia, IIoaAroToBKa K
BH3yATH3AINA. yMETh paboTaTh C AMATHOCTUYECKUM 6 i
1a00paTOPHO
000pyI0BaHNEM; UHTEPIPETUPOBATH
MPAKTUYECKUM 3aHATUSIM.
pe3ynbTaThl 1Ta00PATOPHBIX TECTOB U
. | UaauBuayanpHoOE 3ajaHUE.
" WHCTPYMEHTAIBHBIX 0O0CIIeI0BaHUIMA -
5. 3auér (4 cemecTp) ITonroroBka k 3a4€Ty B

U1l TOCTAaHOBKU TOYHOT'O TUarHo3a;
[1K-3 - cnocoOHOCTh aHAaTU3UPOBATH
U UHTEPHPETHPOBATH PE3YJIbTATHI
HAYYHBIX HCCIICZIOBAaHUH, BBIIEIATH
KITIOYEBbIE JOCTHKEHUS u
HEpeIIEHHBIE MPOOJIEMBI B O0JIACTH
NaTOJIOTHH, MOpP$OIOTHH,
¢busnonorun, (Gapmakosoruu U
TOKCHKOJIOTUH KHUBOTHBIX,
MPUMEHSTH TTOTy9YeHHBIC 3HAHUS JIST
pelieHusl MPaKTUYeCKHX 3ajad, a
TaKXKe dbopMynMpoBaTh
NEePCIEKTUBHBIC HarpaBJIeHUs
COOCTBEHHBIX  MCCIEJOBAaHUH  Ha
OCHOBE aHanusa Hay4YHOU
JIUTEPaTypBl.

dbopme ycTHOTO
cobecemoBaHuUs.

2. Buabl M XapaKTepHCTHKA OLIEHOYHBIX CPeACTB




IIpopabGoTKa JIeKIIHOHHOT0 MATEPHAJIA BKJIKOYAET:

- IIPOYTEHNE KOHCIIEKTA JICKIMI U PEKOMEHI0BAHHON JIUTEPATY B,

- aHAJIN3 TEOPETUYECKOr0 MaTepuaa, IPEAJIOKEHHOTO B JIEKIHAX;

- O3HAaKOMJICHHE C MaTepHajlaMd II0  COOTBETCTBYIOUIEH TEMAaTHKE U3
PEKOMEHIyEMBIX HCTOYHHKOB;

- COCTABJICHUE OIIOPHOI'0 KOHCIIEKTA WJIM MEHTAJIbHOW KapThl [l CUCTEMAaTU3aLUN
MaTepuaia.

@®opMa KOHTPOJISA: YCTHBIH OIIPOC.

I[MoaroroBka K J1a60paTOPHO-NPAKTHYECKUM 3aHATHAM BKJIIOUYACT:

- oOpallleHue K KOHCHEKTaM JIeKIUMHA 1O COOTBETCTBYIOIIEMY BOIpPOCY U
PEKOMEHYEMBIM UCTOYHUKAM JIJIs yTOUHEHUS TEPMHUHOJIOTUH;

- aHaJI3 METOJOB PELICHHUs 3a/1a4, PACCMOTPEHHBIX B JIEKIUSX.

dopMa KOHTPOJIS: OLIEHKA BHIMOJIHEHHBIX JTJAOOPATOPHO-ITPAKTUYECKUX 3aJIaHUM.

NuauBuayanbHoe 3aJaHNe HATIPSIMYIO BBITEKAET U3 UCCIIEI0BATENBCKOM MPOOIEMBbI, HaT
KOTOpOii paboTaeT acnupaHT.
®opma KOHTPOJISL: OTUET 10 pe3yIbTaTaM CaMOCTOSTEIIbHON paboThI.

3aver mpoBoauTCs B (hopMe yCTHOro coOecemoBaHus. Kaaplii OWIIET CONEPKUT JBA
Bomnpoca. [Ipenonasarens BlipaBe 3aJaTh YTOUHSAIOLINM BOIPOC O KaX/10My BOIIPOCY OHIIeTa.

OneHka «3aumeno» BbICTABIISAETCS, €CIIU aCIUPAHT:

- JEMOHCTPUPYET 3HAHME OCHOBHBIX IOHSATHH, METOJOB U HMHCTPYMEHTOB
JVICIIATUTAHEI,

- MOHUMAET JIOTMKY MOATOTOBKU M 00paOOTKH JaHHBIX B OOIIECTBEHHBIX HAyKaX;

- yMeeT BbIOMpaTh 0a30Bble MaTeMAaTUYECKUE M CTAaTUCTHYECKHE METONbl B
COOTBETCTBUHU C 3a/1a4€il NCCIEN0BaHNUS;

- JIOTIYCKaeT OT/JEJIbHbIE HETOUHOCTH, HO OHU HE MCKa)Kat0T OOLIMI CMBIC] OTBETA U
HE MPENATCTBYIOT PELICHNIO TPAKTUYECKOH 3a/1auH.

OneHka «He 3aumeno» BBICTABIISAETCS, €CIIM ACIIUPAHT:

- HE 3HaeT WK c1abo 3HaeT OCHOBHBIE MOHATUS U METO/Ibl AUCHUIUINHBL;

- HE MOXET 00BSICHUTh IPUHILIUIIBI 00paOOTKH JaHHBIX U BBIOOP METO0B aHAJIN3a;

- NOKa3bIBaeT (parMeHTapHble, HECHCTEMHBbIE WJIM HEBEPHbIE MPEACTaBICHUS IO
KJIFOUEBBIM BOIIPOCAM JIMCLUIIIINHBIL.

3. OuneHo4HbIE CpeCcTBA
Bonpoch! 1J1s1 yCTHOT0 ONpoca 1o JeKIHOHHOMY MaTepuay
Tema 1. Hughposasa 6uonozus: om Kooa K xcuszHu.
1. Kak pa3Butie nH(pOpMaIMOHHBIX TEXHOJIOTHIA MOBIHIIO HA IIporpecc B OMoaoruu?
[Touemy Oumonoruueckue cucremsl (Hampumep, JAHK) mMoxHO cuntaTh «um@poBbIMU»?
[TpuBeauTe MpUMEPHI JUCKPETHBIX OMOIOTUYECKHX KOJIOB.

3. B uéM cocTouT aHaNOrus MEXIy FeHETUUECKUM KOJOM U KOMIIBIOTEPHBIM KOJIOM?
4. Yrto nmoapa3zymeBaeTcs Mol TePMUHOM «IUppoBasi OMOIOTHs» ?
5. Kak ucnonp3yroTcsi METOJbl MAlIMHHOTO OOY4Y€HUSI M UCKYCCTBEHHOI'O HMHTEJUIEKTa B

aHanu3e OMOJIOTUYECKUX JaHHBIX (HallpuMep, Ipu paciinpoBKe TeHOMOB)?

6. Yto Takoe CHHTETHYECKasi TCHOMHKA U KaK OHa CBsi3aHa ¢ 1udpoBoit bnonoruei?

7. Kakue mnepcrnekTHBBl OTKpbIBaeT IU(poBas OUOJOTHS [Js CEIbCKOIO XO3dWCTBA H
IPOU3BOACTBA MTPOJTYKTOB MUTAHUS?

8. Moxer nu 1udpoBasi OHOJIOTHS MPUBECTH K MOSABICHUIO HOBBIX ()OpM OMOIOTHYECKOTO
HepaBeHCTBA Uin onoreppopusma? Kakue Mepbl MOTYT 3TO IPEAOTBPATUTH?

9. Kak u3menuTtcs poib Ouosora B 3noxy 1udposoit 6uonoruu? Craner jim Ouosor 6osblie
MOX0)K Ha MH)KEHEpa WM ITPOrpaMMucTa?



10. Kakue mpopbIBHBIE OTKPHITHS B 00JacTH IU(POBOW OHOJOTHHM MOXKHO OXHIATh B

ommxkaiimue 10-20 mxer?

Tema 2. Onucamenvnuasa cmamucmuka, cpaeHenue cpeonux no kpumepur Cmoviooenma npu
pasencmee u HePAGeHCHI8e OUCNEPCUlL

1.
2.
3.

Yro Takoe onucarenbHas cratuctiuka? Kakosa e€ poiib B IEpBUYHOM aHAIN3€E JaHHBIX?
[lepeuncnure U KpaTko 0XapakTEepU3yWTe OCHOBHBIE LIEIH MEPBUYHOIO aHAIIN3A TAHHBIX.
CpaBaure cpenHee apudmernueckoe, MeauMaHy ©W MoAy. B kakux ciydasx
MPEIOYTUTENbHEE UCIIOIB30BATh KaXAbIi U3 3TUX MOKa3aTenei?

Uro nmoka3pIBalOT [10KA3aTeIN Bapualuy (pa3Max, JUCIIEpPCHsl, CTAHJAPTHOE OTKJIOHEHHE,
ctanaapTHas omnOka)? Kak oHM MOMOTraroT B MHTEPIIPETalluK JAaHHBIX ?

Yro Takoe acumMMeTpus 1 Kcriecc? Kak 3Tu mokasaresy moMoraroT aHaIu3upoBaTh Gopmy
pacnpeneneHus’?

Kak Be1siBUTH BBIOpOCH! B JaHHBIX? Kakue MeToapl 00paboTKH BHIOPOCOB CYIIECTBYIOT?
[IpuBenure npUMEp HCIOIB30BAHUS OINUCATEIILHON CTAaTUCTUKUA MJIA TMEPBUYHOMN
MHTEPIIPETALMYA SMIUPUYECKUX JAHHBIX B OMOJIOIHH.

Kak npoBeputhb, COOTBETCTBYET JIM pacipeeieHne JaHHbIX HopMaibHOMY? Kakue TecThl
U TpauuecKre METO/IbI JIJIsl 3TOT0 CYLIECTBYIOT?

Jns ygero mpumensiercsa t-kputepuit Ctbiogenta? Cdopmynupyiite HyneByro (HO) u
anbrepHaTHBHYIO (H1) runoress! npu cpaBHEHUU ABYX CPEIHUX.

10. IToyemy BaxxHO MPOBEPSATH PABEHCTBO AUCIIEPCHIA ITepe]l CPABHEHUEM CPEIHUX?

Tema 3. Koppenayuonnuiit, pecpeccuonnulii u OUCHEPCUOHHBLI AHAIU3

1.

2.

= O 0

B uéMm oTnnuMe cTaTUCTUYECKON CBSI3U OT MPUYMHHO-CIIEICTBEHHOU cBsi3u? [lpuBenure
pUMep KOppesiuu 6e3 MPUIMHHOCTH.

KakoBa 3amaua koppemnsinmuonHoro ananm3a? Kakue kod(phUIIUEHTH KOPPETSIUU BbI
3HaeTe? B Kakux ciayyasx mpuUMeHseTcs KaKIblid U3 HUX?

Kaxk nHTeprnpeTupoBarh CUTy U HalpaBiieHUEe KoppensinuoHHou cBa3u? [IpuBenure mkamy
OIICHKH CUJIBI CBSI3U U TIPUMED €€ MPUMEHEHHUS.

Kakwue ycrnoBust HE0OX0AUMBI JUIsi KOPPEKTHOTO MPUMEHEHHS KOPPEISAIIMOHHOTO aHanu3a?
Uro nenatb, €CIU 3TH YCIOBUS HE BBITIOJHSIOTCS ?

B uém Ha3zHaueHue perpecCHOHHOro aHanu3a? OnuuImTe NpoLecc MOCTPOCHUS YPaBHEHUS
perpeccuu Ha KOHKPETHOM TpUMeEpe.

Kak BbIOpaTh 3aBUCHMYI0 W HE3aBHCHMYIO MEPEMEHHBIE B PErpECCMOHHON Mojeu?
[IpuBenuTe mpumep ¢ 000CHOBaHHMEM BBIOODA.

Uro nokasbsiBaeT kodhduuuent gerepmunanuu (R?)? Kak ero nnteprnperupopars?

Kak o1ieHuTh 3HaUMMOCTh PErPECCUOHHON MOJIENHU U aJIEKBATHOCTh allllPOKCUMAIN?

B uéwm cyTh aucniepcuonnoro ananuza (ANOVA)? [lns kakux 3a/1a4 OH IpUMEHsIeTCs?

. IlpuBeauTe mpuMep MHTEPIPETALUM PE3YJIBTATOB KOPPEIALHUOHHOTO, PETPECCUOHHOTO U

AUCTICPCHUOHHOI'O aHaJIN3a B KOHTCKCTE UCCIICAOBAHUSA B OHOJIOTHUH.

Tema 4. Muozomepnovie MemoOsl AHATU3A U UX GUYATUSAUUA

l.

2.

Uro Takoe MHOroMepHbId aHanu3 JaHHbIX? [loueMy OH O0COOEHHO BaKeH s
OMOJIOTNYECKUX MCCIIEIOBAHU?

Kax mpumensieTcs aHamu3 rIaBHBIX KOMIIOHEHT B Onosioruu? [lpuBeaute npumep.

Uto Takoe MepapXMUeCKUi KIacTepHbld aHanu3? B uyéMm ero kio4eBoe OTIUYHE OT
HEUepapXU4yecKux MeTo10B (Harnpumep, k-means)?

Yro Ttakoe nenaporpamma? Kak e€ uumrare M uHTEprpeTHpoBarTh? Kak omnpenenuTsb
ONTUMAJIBHOE YUCIIO KJIACTEPOB MO JeHApOorpamme?

Kak Bnusier HopManu3aiusi JaHHBIX Ha Pe3yJIbTaThl MEPApXUUYECKON KiacTepu3auuu?
[TpuBenute npumep, koraa 6e3 HopManU3aIK pe3ynbTaT OyJAeT HEKOPPEKTEH.



6. B uém npuHnunuanpbHoe oTiInYMe (HaKTOPHOro aHAIM3a OT aHAJIU3A IVIABHBIX KOMIIOHEHT?
Korna npeanouruTenbHee UCTIOIb30BaTh (PaKTOPHBIN aHaTH3?

7. KakoBa ocHOBHas IeJib TUCKPUMHUHAHTHOTO aHanuza? [[ns yero OMOJOTH MPUMEHSIOT
TUCKpUMUHAHTHBIN aHamu3? [IpuBenute npumep (MaeHTHPUKALNS BUAOB H T.J1.).

8. Kak BpIOpaTh ONTUMANBHBIN THI BU3yaJIM3allUU JJIs IPECTABICHUS PE3YJIbTaTOB BAILIErO
uccnenoBanus? ONUIINTEe KPUTEPUH BEIOOPA HA KOHKPETHOM MTPUMEPE.

9. UYro Takoe «oumnor» (biplot)  Kak ero YNTAOT B KOHTEKCTE OMOJIOTMYECKUX JTAHHBIX ?

10. Kak MHOrOMEpHBIE METO bl IIOMOTAIOT AHAIN3UPOBATH TAHHBIE?

Ipumep 1a00paTOPHO-NIPAKTUYECKOT0 3AHATHS
Tema: «/IlnCKPpUMMHAHTHBII aHaJIN3 cpeAcTBaMH 3JIEKTPOHHOM TA0IMIbI»
Ipono/rxkurenbHoCcTh: 90 MUHYT
Hean: chopmupoBaTh MpakKTHUYECKUE HABBIKUM NMPUMEHEHHS TUCKPUMHMHAHTHOTO aHaiIW3a s
pelIcHUsT OMOJIOTHYECKHUX 3a/1a4
IToaroroBuTEILHLINA 3TAN
AcmupaHThI IOATOTABIMBAIOT JaHHBIE MO pe3yJibTaTaM CBOMX HccienoBanuii (B popmare Excel
nmu CSV)
3ananue nepeja 3aHATHEM:
1. IIpouwmTaTs ycioBus 3a7auu (JaHa B Ka4e€CTBE IPUMEPA).
3agaua: U3MEPSIIU JUCThS IByX MOMYISIIUNA pacTeHUi (MOMyNALUs A — B 30HE MPOMBIIILIEHHOTO
3arpsi3HeHus, nomyssus B — B urctoii 30u¢). He00X01MMO BBISICHUTE, BIUSCT JIX POMBIIIIIICHHOE
3arpsi3HEHUE Ha pa3Mep JMCTheB. Ecimu BimsieT, TO BRIpabOTATh MPABUIIO, IO KOTOPOMY MOXKHO

(eci BOOOIIIE MOXKHO!) MCIIOJIB30BATh pa3Mep JIMCThEB B KAU€CTBE MHIUKATOPA 3arPsI3HEHHUS.

OcHoBHast uaest. Umveemcs 0ge unu Oonvute epynn 06veKmos, y Karcoo2o 00beKma usmepen
Habop noxazameneu. Hu ooun us noxasameneil 6 omoeibHOCMU He NO360JAem OMmHecmu
0bvexm K Kakou-mo epynne. Heobxooumo evisicnums, MOXMCHO U no Habopy noxazameneu
omHecmu 0Ovekm K mou uau uuou epynne. Eciu da, mo @viacHums, 6ce u noxazamenu
peanvho nysxcnul. Ilocmpoums mamemamuyeckyro QyHKYuro, no36oAI0uyio OmHecmu 00bexm
K MOt unu Opy2ot epynne no Habopy nokasame’ell.

2. AcnupaHTOM HYKHO O3HAKOMUTHCS TaOIUIEH ¢ alTOPUTMOM PELLIEHUs TOCTAaBICHHOM 3a/1auu.

Xoxa 3aHATHA
Yacrs 1. BBognas yactb (15 mun)
1. Kpartkwuii onpoc no teopuu:

v KakoBa OCHOBHas 11€71b JUCKPUMHUHAHTHOTO aHan3a?

v Korna nenecooOpa3Ho NpuMeHSITh TUCKPUMUHAHTHBIA aHAIN3 B OMOIOTUYECKUX
uccienoBanusax? [Ipusenure 3—4 npumMepa u3 pa3HbIX 001acTeit OMOIOTHH.

v Kakme Ttumbl [aHHBIX (MIEPEMEHHBIX) HEOOXOAWMBI I  TPOBEACHHUS
JTUCKpUMHHAHTHOTO aHanm3a? KakoBwl TpeOOBaHUS K 3aBUCUMON U HE3aBUCHMBIM
NIEPEMEHHBIM?

v Kak Bu3yanm3upoBaTh pe3yJIbTaThl JUCKPUMHUHAHTHOTO aHaIN3a?

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

Yacrs 2. [IpakTnueckast padora (50 mun)
AcnupaHTh! BBIITIOJIHAIOT 3a/1aHUs] HHANBUAYAJIbHO, IPEN0IaBaTENb KOHCYJIBTUPYET.

3ananmue 1. I1o nCXO0AHBIM IAHHBIM BbIBECTH OMUCATEIbHYI0 CTATHCTHKY.
[Ipoananu3upoBaTh NOJyYEHHbIE JaHHbBIE, CPEIHEE 3HAUCHHUE, pa3MaX BapbUPOBAHUS U T.JI.



3ananue 2. BoINOJIHUTH perpecCHOHHbIM aHAJIN3, IPOAHAJIU3MPOBATH NMOKA3ATEJIN:
v' 3Haunmocth F — clienarh BBIBOI ABISIETCS JIM HAIlle yPaBHEHHUE PErPECCUH B BHICIICH
CTENCHU 3HAYMMO.
v' P-3navenue 1yist KOOPPUIIUEHTOB — IIPOBEPUTD BCE M KO3DPUIIMEHTHI B YPABHEHUH B
BBICIIICH CTeTeHH 3HaYnMbl. He3HaunMble HCKITIOYHTb.
3ananue 3. CocTaBUTh YPaBHEHHEe MHOKeCTBEHHOM perpeccuu.

Hcnonp3ys mony4eHHOE ypaBHEHUE BBIMOIHUTH MPOBEpKY. [I0OBTOPUTH TOT ke perpeccruoHHbIN
aHanu3, MocTaBuB ranouky B nmyHkre Ocrtarku. CkommpoBath ctonbisl [Ipenckazannoe Kog u
OcTarku B UCXOAHYIO TaOIUILY.

3ananue 4. Buzyaauzanusi 1aHHbIX.
[TocTpouTh TOUEUHYIO aUarpamMmy IO MCXOJHBIM JaHHBIM U MO noiyudeHHbIM (IIpenckazanHoe
Kopn). CpaBHUTb pe3yibTaThl.
3aganue 5. UnTepnperanus pe3yjibTaToB.
OTBeTuTh Ha BOIIPOCHI:
1. Kakue BbIBOJIbI MOKHO C/I€JIaTh HA OCHOBE TOUEYHBIX JHUarpaMm?
2. bbu1o 11 BBIOIHEHO pa3fiesieHHe JaHHBIX (JUCKpUMUHALNSA)?
3. Tlouemy och «IIpenckazannoe Kom» Ha3pIBaeTCs OChIO AUCKPUMHUHALINU, & HAIIIE
ypaBHEHHE AUCKPUMHHAHTHON (yHKLMEH?
4. Kak uHTEepnpeTupoBaTh NOJYyUEHHBIH Pe3yJIbTaT?

Yactsp 3. O6cyxaenne u peduiekcus (25 MuH)

1. TlpeseHranus pe3yabTaToOB MO 3 MUHYTHI.
o ypaBHEHHE MHO>KECTBEHHOW PETPECCHH;
o JUarpammbl;
o BBIBOJIBI TI0 UCCIIEJIOBATEIILCKUM BOIIPOCAM.
o KOJUIEKTHMBHOE OOCY’KJEHHE MOTYYCHHBIX PE3yIbTAaTOB.

2. IloaBeneHune UTOrOB:
o THUIMUYHBIE OUTUOKH MPHU MOATOTOBKE JAHHBIX IS aHAIN3A;
o TUIMUYHBIC OMTHOKH IPU HHTEPIPETAIINU 3HAYNMBIX [TOKa3aTesIeH H pe3yIbTaTOB

HCCIICTOBAHMUSI.

IIpumep HHAMBHAYATBHOTO 3aaHUS
3aganue 1.

1. TloaroToBUTH JaHHbBIE BAalUX MCCIEJOBAHUN I OJHO(PAKTOPHOTO AUCHEPCHOHHOTO
aHayim3a. Yuciao BapuaHTOB — HE MEHbIIE TPEX, YUCIO MOBTOPHOCTEHN B Ka)KJIOM BapHaHTE — Ha
CBOE YCMOTpEHHE.

2. IlpoBect 0nHOGAKTOPHBIN JUCIEPCHOHHAW aHajdN3, BBIBECTH  OMUCATEIBbHYIO
CTaTUCTHKY, pe3yJIbTaThl OPOPMUTH B TEKCTOBOM PEIAKTOPE B BUJIE CTPAHUIIBI TSI AUCCEPTALIH.

3. JloGaBUTHh HAa OTYETHYIO CTpPaHUILy, CACTAHHYIO B DJICKTPOHHOU TaOIuIle AWArpaMMmy C
IpeiesoM TOTpPEeIIHOCTeH, TabMuIly C pe3yibTaTaMM AMCIEPCHOHHOTO aHajlu3a M BBIBOJ IO
MOJTy4YE€HHBIM Pe3yJIbTaTaM.

PexoMeHaauMu 1o BbINOJIHEHUIO:

Kaxnoe 3amanue mpenmnonaraer: cOOp/HCHONIb30BaHUE JaHHBIX, 00pabOTKY C IOMOIIBIO
NT-uHCTpYMEHTOB, CTATUCTUYECKUW aHAIW3, BHU3YAIM3AlMI0 pPE3yJbTaTOB M HAYYHYIO
UHTEPIIPETALMIO.

dopmar crauu: OTYET C ONMHUCAHMEM METOJIMKH, pacu€TaMM, AUarpaMMaMH U BBIBOJAMH +
(ailsel ¢ TaHHBIMU.



Bomnpocsl k 3a4éTy

1. Tlonarue nHGOPMALMOHHBIX TEXHOJIOTUH U UX POJIb B Ononorur. OCHOBHBIE HAIPABICHUS
pa3BuTus coBpeMeHHbIX UT B 6Guonoruu.

2. MareMaTH4ecKue METO bl B OMOJIOTHH.

3. BrICOKONPOU3BOAUTEIBLHOE CEKBEHUPOBAHMUE.

4. CuHTeTHYecKas TeHOMHUKa: 6a3bl OMOIIOTUYECKUX JaHHBIX.

5. MHckyccTBeHHbIN MHTEIIEKT U MAlIMHHOE 00y4eHue B OMOJIOTHH.

6. Hcnonp3oBanue OONBIIMX JAHHBIX M HCKYCCTBEHHOTO WHTEIUIEKTa Ui OOpabOTKH
UH(pOpMaLKK, IPOTHO3UPOBAHMS U OJIEPIKKU IPUHATHS PEILICHUH.

7. lloHsATHE ONMCATEIBbHOM CTATUCTUKHU U €€ MECTO B INEPBUYHOM aHAIM3€ JaHHBIX. Llenn
NEPBUYHOIO aHAJINM3A: BBIABICHHUE OOIIEH CTPYKTYphl JaHHBIX, OCHOBHBIX TEHJCHLUH, pa3dopoca
3HAUYEHUIN U BO3MOXHBIX BBIOPOCOB.

8. OcHoBHbIE (OpPMBI NPEACTABICHUS PE3yJIbTATOB: TaOJMUIBl YacTOT, TUCTOIPAaMMBbI,
Juarpammsl, TpaduKy, JuarpaMMbl PacCesHHUS.

9. [Tlokazarenu MLEHTpa paclpelesieHus: cpeaHee apudMeTHuecKkoe, MeauaHa, Moja.
[Toxazarenu Bapuanuu: pa3Max, TUCIEpCUs, CTaHIapTHOE OTKJIIOHEHHE, CTaHAapTHas! OLIHOKa.

10. Anaiu3 QopMbl pacHpefeseHHus: AaCUMMETPHsl, SKCLECC, HaJIu4yue BBIOPOCOB U
OTKJIOHEHHUI OT HOPMaJIbHOCTH.

11. IIpuMeHeHue onucaTeIbHON CTATUCTUKH JUIsl IEPBUYHON MHTEPIPETALMNA IMIUPUUECKUX
JAHHBIX B OMOJIOTHH.

12. IloHsATHE CTATUCTUYECKOM CBSA3U MEXKAY IEPEMEHHBIMU U OTJIMYHE CBSI3U OT IPUUUHHOCTH.
KoppensiuuoHHblil aHanu3: 3a1a4a OLEHKU TECHOTHI U HAIPaBJICHUS CBSI3U MEXKIy NpPHU3HAKaMH,
KO3(QQULUUEHTl  KOppEesLMU, HHTepIpeTanus CWIbl CBA3M. YCJIOBUS  IPUMEHEHUs
KOPPEJSILIMOHHOTO aHaIN3a: TUIIbI JaHHBIX, TUHEMHOCTh UM HETMHEMHOCTH CBSI3U, TPEOOBaHUS K
00BbEMY BBIOODKH.

13. PerpeccroHHBIN aHanu3: Ha3HAY€HWE, TOCTPOEHHWE YPaBHEHUS PErpeccuH, BBHIOOP
3aBHCUMON M HE3aBHCHMOW MEpPEMEHHBIX, MHTeprpeTanus kKodpduiuentoB mozaenu. OneHka
KayecTBa PerpecCUOHHON Mozienn: K03(hPUIIMEHT NeTepMUHAIIMHI, 3HAYMMOCTh MOJIEIH, IPOBEPKA
aJIeKBaTHOCTH alllIPOKCHMAlLUU.

14. JlucnepcHOHHBINA aHAU3: CPAaBHEHUE CPEIHUX 3HAYEHUI HECKOJIBKUX TPYIII, BBISIBICHUE
BIMSIHUA (aKkTopa Ha pe3yslbTaTHBHBIN npu3Hak. Jloruka npoBepku CTaTUCTUYECKUX THUIOTE3 B
JUCIIEPCUOHHOM aHallu3e: HyJieBas U ajJbTEpHAaTUBHAs THUIIOTE3bl, YPOBEHb 3HAYUMOCTH,
kputepuii ®umepa. HMHTepnperauus pe3yiabTaTOB aHajdu3a B OWOJIOTHUM: BBISBICHHE
B3aMMOCBSA3€H, pa3nuuuil Mexay rpynnamMu u (aKTOpOB, BIMSIOMIMX Ha HUCCIETyEMbIil
MIOKA3aTelNb.

15. IlpuHuunel  BU3yalM3allMM  JAHHBIX:  HArJISAHOCTh, TOYHOCTb, JIAKOHUYHOCTD,
COOTBETCTBUE THIly JAHHBIX U Leau aHanu3a. OCHOBHBIE BHUBI BHU3yallM3allUH: TMCTOIpaMMa,
JUHEHHBIN TpapuK, Kpyropas Auarpamma, quarpamma paccestHHs, My3bIpbKOBas Iuarpamma,
CETEBBIE CXEMBI.

16. OmunbKky BU3yalu3alMu: NEperpyKeHHOCTh, UCKaKeHUEe MaciuTaba, HeyJauHbli BBHIOOD
Tuna rpauka, OTCyTCTBHE NOANMCEN U JIeTeH IbI.

17. WnaTepnperanus BU3yaabHO MPEICTABICHHBIX JAHHBIX: BBISIBIICHUE TCHICHIIUHN, pa3Indni,
BBIOPOCOB, CBsi3ell 1 aHoManuid. [IpaBuiia Hay4YHOM MHTEpPIPETAIIUN PE3YJIbTATOB.

18. MHoromMepHble METO/Ibl AaHAJIN3a: aHAJIN3 [VIaBHBIX KOMIIOHEHT; KJIacTepHbIN, (haKTOPHBII
Y TUCKPUMUHAHTHBIA aHAJIN3.



