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OLIEHOYHBIE MATEPUAJIBI
I10 IMCITUTLIMHE
HHO®OPMAIMOHHEIE TEXHOJIOTUHA U MATEMATHYECKUE METOJIBI
OBPABOTKH NH®OPMAITAY B BHOJIOTHH
Haqua;I CIICIITHUAJIBHOCTH 4 1 3 AI‘pOXI/IMI/Iﬂ, arpoIo4YBOBEICHUEC, 3a1lTUTA U KapanTHH paCTeHI/Iﬁ



1. IIacnopT OLeHOYHBIX MATEPHAJIOB 10 JUCHUILIUHE

Ne Tembl AMCIUILTNHEI Kon u conepxanne KOMIETCHIIMH OneHouHble MaTEpUabI
n/m | (Momyns) / Paznmensl (610bl U KOIUYECMBO)
(?Tambl) IpaKTUKH*
B XOJI€ TEKYLIETO
KOHTPOJI,
BH/JI IIPOMEKYTOYHON
aTrecTanuu (c
yKa3aHueM
cemMecTpa)
1 2 3 4
1. Lubposas 6monorus: | [IK-7 - Buagerp Mmetogoioruei | [IpopaboTka JIGKIIMOHHOTO
OT KOJia K JKU3HU. TECOPETUIYCCKUX MU | MaTepuraia, NoAroToBKa K
9KCHEPUMEHTAIbHBIX HCCIIEI0BaHUN | 1a00paTOpHO-
1o IJI0JJOPOJIUIO IIOYB C | IPAaKTUYECKUM 3aHSTUSM.
HCII0JIb30BAHUEM U(pPOBBIX
2. OnucatensHas TEXHOJIOTU; [IpopaboTka 1eKIIMOHHOTO
CTaTUCTHKA, IIK-8 - 3HaTh M yMETh UCIIOJIB30BATh | MaTEepHalla, MOArOTOBKA K
CPaBHEHHUE CPETHUX 110 | peToabI IIPOBENIEHMS, | TabopaTOpHO-
Kkputepnto CTBIONCHTA | [hayriryecKoro HNPUMEHEHUS | PAKTUYECKUM 3aHATHSM.
TpH paBCHCTBC 1 pasnuuHbIX  (POPM  MHUHEPAIBHBIX,
HEpaBEHCTBE .
N OpPraHUYECKUX ynoOpeHuit u
JIACIIEPCU.
= OuoIpenapaToB B CUCTEME TOYHOIO
3. KoppensiuoHHsli, MO eI [IpopaboTka 1eKIIMOHHOTO
PErpecCHOHHbIH 1 TK-9 a ’ MaTepualia, IoJAroToBKa K
JIUCTIEpCHOHHBII -9 - TOTOBHOCTh WU3y4aTh U 1a6opaTopHO-
AHAIH3 HCII0JIb30BaTh COBPEMEHHBIE METOIbI
: . IIPAKTUYECKUM 3aHITHSM.
3alUThl KYJBTYPHBIX pPACTEHUH B
MuauBuayanbHOE 3aaHUE.
TOM qucie npu IIOMOIIIH
4. | MuoromepHsie [IpopaboTka JIeKIIHOHHOTO
JTUCTAHIIMOHHOTO 30HUPOBAHUS.
MCTO/Ibl aHAJIA3a U UX Marcpuaia, IIoaAroToBKa K
BU3YyaJIn3alusl. Ha6opaT0pHo_
PAKTUYECKUM 3aHSTUSM.
WHauBuayanpHOE 3aJaHKE.
5. 3auér (4 cemecTp) ITonroroBka k 3a4€Ty B
dbopme ycTHOTO
co0ece10BaHus.

2. Buabl M XapaKTepHCTHKA OLIEHOYHBIX CPEACTB

IIpopaboTka JIeKHMOHHOI0 MAaTEPHAJIA BKJIKOYAET:
- IIPOYTEHHE KOHCIIEKTA JIEKIIMA U PEKOMEHJOBAaHHOM JINTEPATYPHI;
- aHaJIU3 TEOPETUYECKOr0 MaTepuala, PeUI0KEHHOTO B JIEKIIHSX;

- O3HAaKOMIJICHHC
PEKOMEHAYEMBIX HCTOUYHHUKOB,

C MaTepuajiaMu 1o

COOTBETCTBYIOILIEH

TEMATUKE n3

- COCTABJICHME OIIOPHOI'0 KOHCIIEKTAa MJIM MEHTAJILHOW KapThI Ul CUCTEMAaTU3alun
MaTepuania.
@dopMa KOHTPOJISA: YCTHBIHN OIIPOC.

IHoaroroBka k 1a0OPaTOPHO-NPAKTHYECKUM 3aHATHAM BKIIIOYAET:

- oOpalieHne K KOHCIEKTaM JIEKUMH [0 COOTBETCTBYIOLIEMY BOIPOCY H
PEKOMEH1yEMBIM UCTOYHUKAM I yTOUYHEHHS] TEPMUHOJIOTUH;
- aHaJIM3 METO/OB PEIICHUs 33/1a4, PACCMOTPEHHBIX B JIEKLIUSAX.

dopma KOHTPOJIS: OL[CHKA BHIMOJIHEHHBIX TJa00pAaTOPHO-TIPAKTUUECKUX 3aJaHUM.




NuauBuayaibHOE 32 IaHUE HATIPSIMYIO BBITEKACT U3 HUCCIIEI0BATEILCKON TPOOIEMBI, HaJT
KOTOpOii paboTaeT acCupaHT.
dopma KOHTPOJISL: OTYET M0 pe3yJIbTaTaM CaMOCTOSTEIbHOW PabOTHI.

3auver mpoBoautTcs B hopme yctHoro cobecenoBanus. Kaxaplii Omier coiepkutr JBa
Bomnpoca. [Ipernonasarens BlipaBe 3ajaTh yTOUHSAIOLUIMN BOIPOC O KaX/10My BOIIPOCY OHIIeTa.

OueHka «3aumeno» BBICTABISETCA, €CIIU ACITUPAHT:

- JEMOHCTPUPYET 3HAHME OCHOBHBIX IOHATHH, METOJOB U HMHCTPYMEHTOB
JUCLUIINHBL,

- IOHUMAET JIOTUKY MOATOTOBKU M 00pa0OTKH JaHHBIX B OOLIECTBEHHBIX HAyKaX;

- yMeeT BbIOMpaTh 0a30Bble MaTeMAaTUYECKUE M CTATUCTUYECKHE METOJbl B
COOTBETCTBUM C 3ajjaueil uccie0BaHus;

- JIOITYCKAeT OTJEJIbHbIE HETOUHOCTH, HO OHU HE MCKa)Kat0T OOLUI CMBIC] OTBETA U
HE MPENATCTBYIOT PELICHNIO IPAKTUYECKOH 3a/1auH.

O1eHKa «He 3aumeno» BBICTABISECTCSA, €CIIM ACIUPAHT:

- HE 3HaeT WU c1ab0 3HaeT OCHOBHBIE MOHATUS U METO/Ibl AUCHUIUINHBI;

- HE MOXXET O0BSCHUTH MIPUHIUIIBI 00PaOOTKU TaHHBIX U BBIOOP METOIOB aHAIIN3A;

- NOKa3bIBaeT (parMeHTapHble, HECUCTEMHbIE WJIM HEBEPHbIE MPEACTaBICHUS I10
KJIFOUEBBIM BOIIPOCAM JIMCLUIIIIMHBI.

3. OueHo4Hble cpeaAcTBa
Bonpocs! 1J1s1 yCTHOTO 0IIPOca 10 JIEKIIMOHHOMY MaTepuaty
Tema 1. Hughposasa duonozus: om Kooa K xHcu3zHu.
1. Kak pa3Butie nH(pOpMaMOHHBIX TEXHOJIOIMIA MOBIHIIO HA IIporpecc B OMoaoruu?
[Touemy Oumonornueckue cucreMsl (Hampumep, JJHK) MoxxHO cunrtaTh «ppoBbIMI»?
[TpuBeauTe MpUMeEpPhl JUCKPETHBIX OMOIOTHYECKUX KOJOB.

3. B uéM cocToUT aHaNOrusl MEXy F€HETUUECKUM KOJOM U KOMIIBIOTEPHBIM KOJIOM?
4. Yrto nmoapa3zymeBaeTcs Mol TEPMUHOM «LU(poBasi OMOIOTHs» ?
5. Kak ucnonp3yroTcssi METO/bl MAllMHHOIO OOy4Y€HHUS M MCKYCCTBEHHOI'O HMHTEJUIEKTa B

aHanu3e OMOJIOTUYECKUX JaHHbIX (HallpuMep, Ipu paciinpoBKe FeHOMOB)?

6. Uto Takoe CHHTETHYECKasi TCHOMHKA U KaK OHA CBsi3aHa ¢ 1udpoBoit buonoruei?

7. Kakue mnepcnekTHBbl OTKpbIBaeT IU(poBas OUMOJOTHS sl CEIbCKOIO XO3dHCTBA H
MIPOM3BOJICTBA MPOIYKTOB MATAHUS?

8. Moxer nu 1udpoBasi OMOJIOTHs MPUBECTH K MOSABICHUIO HOBBIX ()OpM OMOJIOTHYECKOTO
HepaBeHCTBA WK Ouotreppopusma’? Kakue Mepsl MOTYT 3TO IPEIOTBPATUTE?

9. Kak u3menuTtcs poib Ouosora B 3noxy 1udposoit 6uonoruu? Ctaner Jim Ouosor 6osblie
MIOX0X Ha MH)KEHepa WITH IporpaMMucTa?

10. Kakue mpopbIBHBIE OTKPBITHS B 00jacTé IHU(POBOH OMOIOTMM MOKHO OKUAATH B
onmxaitimue 10-20 net?

Tema 2. Onucamenvnas cmamucmuka, cpaeHeHue cpeonux no kpumepuro Cmovrooenma npu
pasencmee u Hepagencmee Oucnepcuil
1. Yro Takoe onmcarenpHas cratuctuka? KakoBa €€ posib B IEPBUYHOM aHAIIN3€E TaHHBIX ?
2. Ilepeuncnure U KpaTKO 0XapaKTEPU3yHUTE OCHOBHBIE LIEJIA MEPBUYHOTO aHAIN3a JaHHBIX.
3. CpaBHute cpegHee apudpMeTHUYECKOe, MeAWaHy © MOAy. B Kakux cioydasx
MPEANOYTUTENBHEE UCTIONIB30BaTh KaX bl U3 3TUX NOKa3zarenen?
4. Yro moka3pIBalOT MOKa3aTeNIH Bapualuuu (pa3max, JUCHepcus, CTaHAApTHOE OTKIOHEHHE,
cTanaapTHas ommOka)? Kak OHU MOMOTaloT B MHTEPIIPETAINH JAHHBIX ?
5. Yro Takoe acummMmeTpus U dKciiecc? Kak 3T mokaszareny moMoraroT aHaTu3upoBaTh GopMy
pacnpeneneHus’?
6. Kak BeIsIBUTBH BBIOPOCHI B TaHHBIX? Kakue MeToap1 00paboTKH BEIOPOCOB CYIIECTBYIOT?



10.

[IpuBeauTe mnpUMEp MCIOIB30BAHUS OMUCATEIbHOW CTAaTUCTUKU [JI TMEPBUYHOMN
UHTEPHpPETAUU SMIIMPUIECKHUX TaHHBIX B OMOJIOTHH.

Kak npoBeputb, COOTBETCTBYET JIM pacipeeieHne JaHHbIX HopMalibHoMY? Kakue TecThl
U rpaduyeckre METOABI sl STOTO CYHIECTBYIOT?

Hns gero mpumensiercs t-xputepuit CterogeHta? Cdhopmymupyiite nHynepyro (HO) u
anbrepHaTuBHYIO (H1) runoress! npu cpaBHEHUU ABYX CPEAHUX.

[Touemy BaskHO MPOBEPATH PABEHCTBO AUCIEPCUI epes] CPaBHEHUEM CPEIHUX ?

Tema 3. Koppenayuounutii, pezpecCuoHHblL U OUCNEPCUOHHBLI AHANU3

1.

2.

= X 0

B uéM oTinuMe cTaTUCTUYECKON CBSI3U OT MPUYMHHO-CIIEICTBEHHOU cBsi3u? [lpuBenure
puMep KOppensiiuu 0e3 IPUIUHHOCTH.

KakoBa 3amaua koppemnsiuuonHoro ananu3a? Kakue kodpduuueHTbl KOPPEISIUU BbI
3Haere? B Kakux ciayyasx NpUMEHseTCs KaKIblii U3 HUX?

Kak uHTeprpeTupoBarh CUiTy U HallpaBieHUE KOppensiuuoHHou cBa3u? [IpuBenure mkany
OIICHKH CUJIBI CBSI3U U MIPUMED €€ NMPUMEHEHHUS.

Kakwue ycrnoBust HEOOX0IUMBI JUIsi KOPPEKTHOTO MPUMEHEHHSI KOPPEISAIMOHHOTO aHanu3a?
Urto nenatb, €CIU 3TH YCIOBUS HE BBITIOJIHSIIOTCS?

B uém Ha3zHaueHue perpeccuoHHOro aHanu3a? OnUIIKITE MPOLECC TOCTPOCHUS YPABHEHUS
perpeccun Ha KOHKPETHOM TPUMeEpeE.

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

Uro nokassiBaeT kodpduruent nerepmunanuu (R?)? Kak ero uuteprnperupopars?

Kak o11eHUTh 3HaYUMOCTh PETPECCUOHHON MOJIENIH U aJIEKBATHOCTH alMpOKCUMAIIIU?

B uém cyTh nucnepcuonnoro ananu3a (ANOVA)? Jlns kakux 3aga4 OH MpUMeEHSIETCs?

. IlpuBeauTe mpuMep MHTEPIPETALNHN PE3YJIBTATOB KOPPEIALMOHHOTO, PETPECCHOHHOTO U

JAUCIICPCUOHHOI'O aHAJIN3a B KOHTCKCTE UCCIICAOBAHUA B OHOJIOTHH.

Tema 4. Mnozomepuvie memoovl AHAIU3A U UX GU3YATUIAUUS

1.

2.

9.

10.

Tema:

Yro Takoe MHOroMepHbId aHanu3 JaHHbIX? [loueMy OH O0OCOOEHHO BaKeH IS
OMOJIOTHMYECKUX UCCIISTOBAHMIA?

Kax mpumensiercs aHanu3 riaBHbIX KOMIIOHEHT B Onosioruu? [lpuseaure npumep.

Uto Takoe MepapXMUeCKUi KIacTepHbId aHanu3? B 4yém ero kio4eBoe OTIUYHE OT
HEUepapXUyecKux MeTo10B (Hanpumep, k-means)?

Uro takoe nenaporpamma? Kak e€ uurtate u uHTepnpernpoBarh? Kak ompenenutsb
ONTUMAIBHOE YUCJIO KJIACTEPOB TIO JIEHApOorpamMme?

Kak Biamser HOopManu3alus NaHHBIX HAa PE3yibTaThl UEPAPXUUYECKOM KiacTepu3aluu?
[IpuBenuTe mpumep, koraa 6e3 HoOpMaTU3alUK PE3yIbTaT OyIeT HEKOPPEKTEH.

B uém npuHIMnuansHoe otnuyre (hakTOPHOTO aHaKM3a OT aHAJIW3a TJIABHBIX KOMIIOHEHT?
Korna npeanouturenbHee UCNOIb30BaTh (GAaKTOPHBIN aHaIH3?

KakoBa ocHOBHas 1elb AUCKpPUMUHAHTHOTO aHanu3a? J[is dero OMONOTH TMPUMEHSIOT
TUCKpUMHUHAHTHBIN aHanu3? [IpuBenute npumep (uaeHTUDHUKAIIAS BUIOB U T.1.).

Kak BpIOpaTh ONTUMaIbHBINA THI BH3YyaTU3alluu 7S PEACTAaBICHUS PE3yIbTAaTOB BaIIETO
uccienaoBanusa? ONMUIUTE KPUTEPHUH BRIOOPA HA KOHKPETHOM MPUMEPE.

Yro takoe «ourmnor» (biplot) 1 kak ero UUTAIOT B KOHTEKCTE OMOIOTUYECKUX JaHHBIX ?
Kak MHOrOMepHBIE METOIbI TOMOTAIOT AHAIM3UPOBATH TAHHBIE?

IIpumep 1200paTOPHO-NIPAKTHYECKOI'0 3AHATHSA
«/IMCKPpUMHMHAHTHBIA aHaJIn3 CpeaCcTBAaMH  JJIEKTPOHHOH  Ta0JMUbI»

IponoskutesbHOCTh: 90 MUHYT

Henan:

C(I)OpMI/IpOBaTB MPAKTUYCCKUC HABBIKM NPHUMCHCHUA AUCKPUMHWHAHTHOTO aHalin3a IJIsd

penieHus: OMOJIOTHYECKUX 3a/1a4
IMoaroroBuTeLHBIN dTAaN



AcrnupaHThl IOATOTABIMBAIOT JaHHBIE MO pe3yJibTaTaM CBOMX HcciieoBanuii (B popmare Excel
nmu CSV)

3ananue nepeja 3aHATHEM:

1. IIpouwmTaTh yciioBus 3a7auu (JaHa B Ka4eCTBE IIPUMEpPA).

3agaua: U3MEPSIIU JUCThS IByX MOMYJISIIMNA pacTeHUi (MOMyNnalus A — B 30HE MPOMBIIIEHHOTO
3arpsi3HeHus, nomyssnus B — B unctoii 30u€). He00X01MMO BBISICHUTE, BIUSET JIM IPOMBIIIJICHHOE
3arpsi3HEHUE Ha pa3Mep JHUCTheB. Ecnu BamsieT, TO BeIpabOTATh MPABUIIO, IO KOTOPOMY MOXKHO
(eci BoOOIIIE MOKHO!) UCIIOJIB30BATh Pa3Mep JIMCThEB B KAUECTBE MHUKATOPA 3arPsI3HEHHUS.

OcHoBHasi uaesi. Mmeemcs 0ee unu 6onvuie cpynn 006vbeKmos, y Karicoo2co oovekma usmepet
Habop nokazamenen. Hu odun uz noxazameneii 6 omoeibHOCMU He NO380JSEm OMHECmuU
0bvekm K Kakoti-mo epynne. Heobxo0umo 6visichumv, MONXCHO 1u nO HAbopy nokazamenell
omuecmu 0bOvekm K mou uiu uHou epynne. Eciu oa, mo 6vlsicHumov, éce iu NoKazamenu
peanvHo HyxcHbvl. [locmpoums mamemamuueckyro (pYHKYuUIo, no3601A10uY10 OMHeCmu 00beKm
K MOt unu opy2ot epynne no Habopy nokasame’ell.

2. ACHI/IpaHTOM HYXXHO O3HAKOMHUTBCA Ta6J'II/ILIeI71 C AJITOPUTMOM PCHICHHA MOCTaBJICHHOM 3aJa4H.

Xoa 3aHATHA
Yacte 1. BBognas yactb (15 mun)
1. Kpatkwuii onpoc 1no Teopuu:

v KakxoBa ocHOBHasI 11e7Tb TUCKPUMHUHAHTHOTO aHAIM3a?

v Koraa nenecooOpa3Ho NpuMEHSITh AUCKPUMUHAHTHBIA aHAIU3 B OMOIOTUYECKUX
uccienoBanusax? [Ipusenure 3—4 npumMepa u3 pa3HbIX 001acTeit OMOIOTHH.

v Kakme Ttumbl [aHHBIX (NIEPEMEHHBIX) HEOOXOAUMBI s  TPOBEACHUS
JTUCKPUMHUHAHTHOTO aHaym3a? KakoBwl TpeOOBaHUS K 3aBUCHMOIN U HE3aBUCHMBIM
NepEMEHHBIM?

v Kak Bu3yanm3upoBath pe3yIbTaThl JUCKPUMUHAHTHOTO aHAIH3a?

2. OO6cyxeHue 1 KOpPEeKTUPOBKA JaHHBIX, MOATOTOBICHHBIX IS aHATH3a.
3. O0630p UHCTPYMEHTOB: AeMOHCTpalus Bo3moxkHocTel P7-Oduc/Annexkc Tabmuiisl.

Yacts 2. [IpakTuyeckas padora (50 Mun)
AcCTHpaHThI BBINOJHAIOT 3aJaHusl MHIMBUIyalIbHO, IPENO0/1aBaTellb KOHCYJIbTUPYET.

3ananmue 1. I1o nCXOAHBIM JaHHBIM BbIBECTH OMUCATEIbHYI0 CTATHCTHKY.
[Tpoananu3upoBaTh NOJyYEHHbIE JaHHbBIE, CPEIHEE 3HAYEHHUE, pa3MaxX BapbUPOBAHUS U T.JI.
3ananue 2. BbINOJHUTH PerpecCMOHHBIN aHAIN3, IPOAHAIN3UPOBATH OKA3ATEJIN:
v 3aaunmMocTs F — cjienath BBIBOI SBJISETCS M HAIE YpAaBHEHHE PEMPECCHUU B BBICIIEH
CTENEHU 3HAUYUMO.
V' P-3nauenue s K03QHUIMEHTOB — POBEPHUTH BCE M KOIPPUIIMEHTHI B YPAaBHEHHUH B
BBICIIEH cTerneHn 3HauyuMbl. He3sHaunMble HCKIIOYUTD.
3ananue 3. CocTaBUTh ypaBHEHHE MHOKECTBEHHOI perpeccum.
Wcnonp3ys monydeHHOE ypaBHEHUE BBITIOJIHUTH MPOBEPKY. [IOBTOPUTH TOT K€ perpecCuOHHBINA
aHaju3, mocTaBuB Tranouky B myHKTe Octatku. CkomupoBarh ctonOisl [Ipenckazannoe Kox u
OcTarku B UICXOAHYIO TaOIUILY.
3aganue 4. Buzyanusanus JaHHBIX.
[TocTpouth TOUEUHYIO aUArpamMmy MO HCXOJHBIM JaHHBIM U MO noiyuyeHHBIM (IIpemckaszanHoe
Kox). CpaBHUTH pe3ysIbTaThl.
3ananue 5. UnTepnperauus pe3yJbTaToB.
OTBeTUTH Ha BOIIPOCHI:
1. Kakue BBIBOJBI MOKHO CAEJIaTh HA OCHOBE TOYEUHBIX AHArpamm?
2. DBbLI0 U BBINOIHEHO pa3/iesieHue JaHHBIX (JUCKpUMUHALINS)?



3. Ilouemy ock «Ilpenckazannoe Koa» Ha3bpIBa€TCs OChIO JUCKPUMHUHALIMY, a HAIIE
ypaBHEHHE JUCKPUMHHAHTHON (QYHKIUEH?
4. Kak uHTepHpeTUupoBaTh MOJTYUYECHHBIA pe3ysIbTaT?

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

1. TIlpe3enrtauus pe3yJabTaTOB IO 3 MUHYTHI.
o ypaBHEHHE MHO>KECTBEHHOW perpeccuu;
o JIharpamMbli;
o BBIBOJIBI IO UCCIIEJIOBATEILCKUM BOIIPOCAM.
o KOJUIGKTHBHOE OOCYKJICHHE IMOTYYCHHBIX PE3yJIbTATOB.

2. TlonBemenue UTOrOB:
o TUMUYHBIC OMTMOKH MPHU MOATOTOBKE JAHHBIX IS aHAIN3A;
o TUIMUYHBIE OUTMOKH MPU UMHTEPIPETALUU 3HAYUMBIX [T0Ka3aTeseil U pe3ybTaToB

MCCJICI0BAHMUS.

IIpumMep MHAMBUAYATBHOIO 32 IaHUS
3amanmue 1.

1. TloAroToBUTH [aHHBIE BAIIMX HCCIEAOBAHUU I OJHO(DAKTOPHOTO IUCIIEPCHOHHOTO
aHaju3a. Yucio BapMAaHTOB — HE MEHBIIIE TPEX, YKCIIO TOBTOPHOCTEH B KaXKJOM BapHaHTE — HA
CBOE YCMOTpEHHUE.

2. IlpoBect 0nHOGAKTOPHBIN JUCIEPCHOHHAW aHAdW3, BBIBECTH OMUCATEIBHYIO
CTaTI/ICTI/IKy, pC3YJII)TaTI>I O(i)OpMI/ITI) B TCKCTOBOM penaKTope B BUC CTpaHI/IIIBI JJIA I[HCCGpTaIII/II/I.

3. Jlo0aBuUTh Ha OTYETHYIO CTPAHUILy, CAETAHHYIO B AJIIEKTPOHHOU TaOJHIle quarpammy c
MPEAeiOM TOTPEIIHOCTEH, TaONUIly C pe3yJibTaTaMU TUCIIEPCHOHHOIO aHaju3a M BBIBOJ IIO
MOJIyYEHHBIM pe3yJIbTaTaM.

PexoMeH1a1UM 110 BHITIOJTHEHMIO:

Kaxxnoe 3amanue mpenmnosnaraer: cOOp/MCHOIb30BAaHUE JAaHHBIX, 00OpabOTKY C IOMOIIBIO
NT-uHCTpYMEHTOB, CTATUCTMYECKMM aHalu3, BHU3YyalIM3allUI0 pPE3yJbTaTOB U HAy4HYIO
UHTEPIPETALHIO.

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

Bonpocsl k 3a4éry

1. [TonaTtne MHPOPMALMOHHBIX TEXHOJOTMH M MX poyib B Ouonoruu. OCHOBHBIE
HanpaBlieHUs pa3BUTHs coBpeMeHHbIX T B 6uonoruu.

2. MareMaTHuecKue METO bl B OMOJIOTHH.

3. BBICOKOITPON3BOUTENBHOE CEKBEHUPOBAHUE.

4. CunTeTHyeckas FeHOMHKa: 0a3bl OMOJIOrMYECKUX TaHHBIX.

5. HckyccTBeHHBIN MHTEIIEKT U MAalIMHHOE O0y4eHue B OUOJIOTHH.

6. Hcnonp3oBanue O0JIBIIMX TaHHBIX U KICKYCCTBEHHOTO MHTEIJIEKTA 111 00paboTKU
uH(pOpMalH, MPOTHO3UPOBAHUS U TIOJICPKKU MPUHATUS PELLICHUI.

7. [IoHATHE OnUCaTENbHON CTATUCTUKU U €€ MECTO B IIEPBUYHOM AHAIIU3E JAHHBIX.

[lenn mepBUYHOTO aHalM3a: BBIIBIEHHWE OOIIEH CTPYKTYphI JaHHBIX, OCHOBHBIX TEHJEHIINH,
pa3dpoca 3HaYEeHUN U BO3MOXKHBIX BHIOPOCOB.

8. OcHoBHBIE (DOPMBI TIPEJICTABIICHUS PE3YJIHTATOB: TAOIUIIBI YAaCTOT, TUCTOTPAMMEBI,
JTUarpamMmbl, TpaduKu, AHarpaMMbl pacCesiHuUs.

9. [Tokxazarenu LeHTpa pacnpeaeneHus: cpeaHee apupMeTnieckoe, MeInaHa, Moja.
[Tokazarenu BapuaIuu: pa3Max, TUCIEPCUs, CTAaHIAPTHOE OTKJIIOHEHHE, CTaHAapTHAs OIIHOKa.

10. AHnanmu3 (QopMBbI pacrpeeieHus: aCUMMETPHSsI, DKCIECC, HAJIMYHWE BBIOPOCOB M
OTKJIOHEHHI OT HOPMaJIbHOCTH.



1. [IpyumeHeHue onucaTeNbHOM CTATUCTUKHA Ui TEPBUYHOM HMHTEpIpETalUU
IMIIUPUYECKUX JAHHBIX B OMOJIOTHH.

12.  TloHATHE CTaTUCTUYECKOM CBSI3M MEXAY NEPEMEHHBIMHU WU OTJIHWYUE CBSI3H OT
NPpUYMHHOCTH. KoppessiMOHHBIN aHaIu3: 3a/1a4a OLEHKY TECHOTHI U HAIIPABJICHUSI CBSI3U MEXIY
npu3HaKaMu, Ko3(hGUIIMEHTHl KOPPEISILUKU, HHTEPIPETALUs CHIIbI CBA3H. Y CIIOBUSI PUMEHEHUS
KOPPEJSIIMOHHOTO aHAIN3a: TUIIbI JAaHHBIX, TMHEMHOCTh UM HETMHEMHOCTH CBSI3U, TPEOOBaHUS K
00beMy BBEIOOPKH.

13.  PerpeccHOHHBII aHaIN3: Ha3HAUYEHUE, IOCTPOCHNUE YPaBHEHUS PErPECCUH, BBIOOD
3aBHCHUMOM M HE3aBUCHUMOM NEpeMEeHHBIX, UHTeprpeTanus koddduuueHToB Monenu. OneHka
Ka4yecTBa PErpecCHOHHON MOIEH: KO3 (DUITUEHT IeTepPMHUHAIINH, 3HAUMMOCTh MOJIEIH, TIPOBEpPKa
aJICKBaTHOCTHU aNIpPOKCUMALIVH.

14.  JlucriepCHMOHHBIM aHalIM3: CPaBHEHHWE CPEIHUX 3HAUEHUN HECKOJBKHUX TpYIIIL,
BBISIBJICHHE BIHUSAHUS (PaKTOpa Ha pe3yNbTaTUBHBIN mpu3HaK. JIOrHKa MpOBEPKU CTATUCTHYECKHUX
TUIIOTE3 B AMCIIEPCHOHHOM aHaIU3€e: HyJIEBasl U allbTEPHATUBHAS TMITOTE3bl, YPOBEHb 3HAYUMOCTH,
kputepuii @umepa. HWuTeprnperanus pe3yabTaToOB aHalu3a B OWUOJNIOTHM: BBISIBICHUE
B3aMMOCBA3€M, pa3nuuuil MeXJy TIpynnamMu U (aKTOpoB, BIMAIOIIMX Ha HCCIEIYEMBIi
MOKa3aTellb.

15.  IlpuHuunel BU3yadu3alUW JaHHBIX: HAIVISIIHOCTb, TOYHOCTb, JAKOHUYHOCTb,
COOTBETCTBUE THUIYy JAaHHBIX M LieJM aHanu3a. OCHOBHbIE BU[bl BU3YaJIU3alUHU: TMCTOTPAMMA,
JMHEWHBIH Tpaduk, KpyroBas auarpaMma, quarpaMma paccesHus, My3bIpbKOBas aHarpamma,
CETEBbIE CXEMBI.

16.  OmmOku BH3yanu3aluu: MEPerpyKeHHOCTh, HCKAKEHUE MaciiTada, HeyIadHbId
BbIOOD TuMa rpaduka, OTCyTCTBHE MOANKUCEN U JIETCH/IBI.

17.  Hntepmperauys BU3yalbHO INPEACTABICHHBIX JAHHBIX: BBISBIECHUE TEHIACHIIMM,
pas3nuumii, BBIOPOCOB, cBs3eil n aHomanuii. [IpaBuia HayyHON MHTEPHIPETALUU PE3yJIbTATOB.

18.  MHoromepHble METOJbl aHaJIM3a: aHaIM3 TJABHBIX KOMIIOHEHT; KJIACTEpPHBIH,
(bakTOpHBII U TUCKPUMUHAHTHBIA aHATH3.



