MHMHHUCTEPCTBO HAVKHU Y BBICIHIET'O OBPA3OBAHIS
POCCHICKOV ®EIEPAIINN
GenepanbHOE rOCY IAPCTBEHHOE aBTOHOMHOE obpa3oBaTebHOE Y4pexIeHue
BBICLIEr0 00pa30BaHus
«TEFOMEHCKUI I'OCYJAPCTBEHHBINM YHUBEPCUTETY
ATPAPHBIN MHCTUTYT

ug =_s'. Ol IOMUTUKK
NAL ] I"'H. CyBopos
AE» L AOMW KL 2026 .
7

OLIEHOYHLIE MATEPHAJIBI
I10 JIVICLIATIIVHE
HUH®OPMAIMOHHBIE TEXHOJIOTUHA I MATEMATHYECKHE METOIBI
OBPABOTKH MH®OPMALIH B BUOJIOTHHU
Haquaﬂ CHCIUAIIFHOCTD 424 qaCTHaﬂ 300TEXHUS, KOpMJ'ICHI/IC, TEXHOJIOIuHu HPUTOTOBJICHUA
KOpMOB 1 IIPOU3BOACTBA HpOI[y KON >)KUBOTHOBOJICTBA



1. IIacnopT OLeHOYHBIX MATEPHAJIOB 10 JUCHUILIUHE

Ne Tembl pucuunusasl | Kox u copepikaHue KOMIETEHIUH OneHouHble MaTepHAIIbI
n/m | (Momyns) / Paznmensl (610bl U KOIUYECMBO)
(?Tambl) IpaKTUKH*
B X0/I€ TEKYIIETO
KOHTPOJIS,
BH/JI IIPOMEKYTOYHON
aTrecTanuu (c
yKa3zaHHEeM
cemMecTpa)
1 2 3 4

1. | Hudposas 6uonorus: | [TK-10 - cmocoOHOCTh K pa3padoTke | [IpopaboTka JIEKIIMOHHOTO

OT KOJia K JKU3HU. HAy4YHO-O00OCHOBAHHBIX CHUCTEM | MaTepuraja, MoAroToBKa K
BEJICHUS U TEXHOJIOTUH OTpaciiu; 1abopaTopHO-
[IK-11 - cnocoOHOCTb HPUMEHSTH | IPAKTUYECKUM 3aHATHUSM.
COBPEMEHHBIE METOJbl U IPUEMBI

2. | OnumcarenbHas coJiep KaHus, KopmileHHs, | [IpopaboTka JEKIIMOHHOTO
CTaTHCTHKA, pasBeneHuss U 3(PQPEKTUBHOTO | MaTepuaa, MOArOTOBKA K
CPaBHCHUE CPEIIHUX TI0 | pCcr107630BAHNS )KUBOTHBIX; nabopaTropHo-
kputepuio CTHIONEHTA | [TK-]2 - rOTOBHOCTb K NMPOBELCHMIO | IPAKTHYECKHM 3aHSATHSAM.
TpH paBCHCTBC 1 HAYYHBIX MCCJIEOBAHUMN 110 YaCTHON
HEpPaBEHCTBE
e 300TEXHHUH, TEXHOJIOTUU

v MPUTOTOBIICHHS KOPMOB "

3. KoppensiuoHHsli, [IpopaboTka 1eKIIMOHHOTO
PerpecCHOHHbII 1 TPOU3BOJCTBA HPOAYKIMH | 1 reprana, moAroToBKa K
JIUCTIEpCHOHHBII KUBOTHOBOJICTBa,  00paboTKe W TaBOpATOpHO-
aHaJIns. AHATHZY UX PESYTILTATOB. NPaKTHYECKUM 3aHSTHSIM.

MuauBuayanbHOE 3aaHUE.

4. | MuoromepHsie [IpopaboTka JIeKIIHOHHOTO
MCTO/Ibl aHAJIA3a U UX Marcpuaia, IIoaAroToBKa K
BU3YyaIH3aLUs. nabopaTopHo-

NPaKTUYECKUM 3aHSTHSIM.
WnauBuyaabHOE 3a/1aHUE.
5. 3auér (4 cemecTp) ITonroroBka k 3a4€Ty B
¢dopme ycTHOTO
cobecejoBaHus.

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 JJI1 yTOYHEHHSI TEPMUHOJIOTUH;
- aHaJIM3 METO/OB PEIICHUs 33/1a4, PACCMOTPEHHBIX B JIEKLIUSAX.

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




NuauBuayaibHOE 32 IaHUE HATIPSMYIO BBITEKAET U3 HUCCIIEIOBATEIILCKON TTPOOIEMBI, 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 yTOUHSAIOLINHM BOIPOC O KaX/10My BOIIPOCY OUIIeTa.

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 1udpoBast OHOJIOTHs MPUBECTH K MOSBICHUIO 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. Kakre mpopbIBHBIE OTKPHITHS B 00jacTé 1M(POBOH OMOJOTHMM MOMKHO OKUAATH B
onmxaitimue 10-20 net?

Tema 2. Onucamenvnas cmamucmuka, cpaeHeHue cpeonux no kpumepuro Cmovrooenma npu
pasencmee u Hepagencmee Oucnepcuil
1. Yro Takoe onucarenbHas cratucTrka? KakoBa €€ posib B IEPBUYHOM aHAIIM3€E TAHHBIX ?
2. Ilepeuncnure U KpaTKO OXapaKTEPU3yHUTe OCHOBHBIE LIEJIA MEPBUYHOTO aHAIN3a JaHHBIX.
3. CpaBHute cpegHee apudpMeTHUYeCKOoe, MeAWaHy U MOAy. B Kakux cioydasx
MPEANOYTUTENBHEE UCTIONB30BaTh KaX bl U3 3TUX NOKa3areyen?
4. Yro moka3pIBalOT MOKa3aTeNN Bapualuu (pa3Max, JUCIEepCrs, CTaHAApTHOE OTKIOHEHHE,
cTanaapTHas ommOka)? Kak OHU MOMOTal0T B MHTEPIIPETAINH JAHHBIX ?
5. Uro Takoe acummMmeTpus 1 Kciiecc? Kak 3Tv mokaszareny moMoraroT aHaTu3upoBaTh GopMy
pacnpeneneHus’?
6. Kak BeIsIBUTBH BBIOPOCHI B TaHHBIX? Kakue MeTo1b1 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 ISl STOTO CYIIECTBYIOT?

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, pezpeccuoHHblil U OUCNEPCUOHHBLIL 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 NpUMeHsIeTcs KaKIblid 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?
Uro nenatb, €CIU 3TH YCIOBUS HE BBITIOJIHSIOTCS ?

B yém Ha3zHaueHue perpecCMOHHOro aHanu3a? OnuumTe Npouecc MOCTPOCHUS YPaBHEHUS
perpeccun Ha KOHKPETHOM IPUMeEpeE.

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

Uro nokassiBaeT kodpduuuent gerepmunanuu (R?)? Kak ero unteprnperupopars?

Kaxk o11eHUTh 3HaYUMOCTh PETPECCUOHHON MOJIENIH U aJIEKBAaTHOCTH alMpOKCUMAIIIN?

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

. IlpuBeauTe mpuMep MHTEPIPETALUM PE3YIJIBTATOB KOPPEISALHUOHHOTO, PErPECCUOHHOTO U

AUCIICPCUOHHOI'O aHaJIN3a B KOHTCKCTE UCCIICAOBAHUS B OHOJIOTHH.

Tema 4. Mnozomepnvie memoovl AHAU3A U UX GU3YATUIAUUSA

1.

2.

9.

10.

Tema:

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

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

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

Uro takoe nenaporpamma? Kak e€ uurtaTte u uHTepnpernpoBarh? Kak ompenenutsb
ONTUMAIBHOE YUCIIO KJIACTEPOB MO JIEHApOrpamme?

Kak Biamser HOpManu3alusi NaHHBIX HAa PE3yibTaThl UEPAPXUUYECKOM KiacTepu3aluu?
[IpuBenuTe mpumep, koraa 06e3 HOpMaTU3aIKMKA PE3YyIbTaT OyIeT HEKOPPEKTEH.

B uém npuHIMnuansHoe otauyre (akTOPHOTO aHaIKM3a OT aHAJIM3a TJIABHBIX KOMIIOHEHT?
Korna npennouturenbHee UCMOIb30BaTh (aKTOPHBIN aHamn3?

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

Kak BpIOpaTh ONTUMaIbHBINA THIT BU3YyaTU3alluu 7S PEACTAaBICHUS pe3yIbTaTOB 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 1a60paATOPHO-IPAKTHYECKOTO 3AHATHS
«IHCKPUMMHAHTHBIA aHaJIu3 cpeacTBaMu 3JIEKTPOHHON  TadJIMIbI»

IIpopomxutenbHOCTh: 90 MUHYT

Hean:

chopMUpOBaTh MPAKTUYECKWE HABBIKM MPUMEHEHUS TUCKPUMHUHAHTHOIO aHajiu3a Jyis

peiCHUsA OMOJIOTHYECKUX 3agda4



IToaroroBuTENLHLIN dTANl

AcTUpaHTHI MOATOTABIMBAIOT JAHHEIE IO pe3yJibTaTaM CBOMX HMcciienoBanuii (B popmare Excel
nmu CSV)

3anaHue nepea 3aHsITHEM:

1. TIlIpouwnTaTs ycioBus 3a7auu (JaHa B Ka4€CTBE IPUMEPA).

3apava: U3MepsUIH JIUCThS ABYX MOMYJISAIUN pacTeHUH (TOMyIsus A — B 30HE IPOMBIIIUIEHHOTO
3arpsi3HeHUs, TomyJsius B — B uncToii 30He). Heo0X0MMMO BBIICHUTB, BIUSET JIM TPOMBIIILICHHOE
3arpsi3HEHWE Ha pa3Mep JUCTheB. Ecnu Biuser, To BbIpabOTaTh MPaBUiIO, MO0 KOTOPOMY MOXKHO

(ean BOO6H_IC MO)KHO!) HCIIOJIB30BaTh pa3sMEp JIMCTHEB B KAY€CTBC HHAUKATOpA 3arpsA3HCHU.

OcHoBHas unesi. veemcs 0se unu OoavUie 2pynn 00beKmos, y Kaxinco020 00beKkma uamepeH
Habop nokazamenei. Hu ooun uz noxazameneu 6 omoenbHOCMU He NO380Jem OMHeCmu
0bvekm K Kakoui-mo epynne. Heobxo0umo 6viscHums, MONXCHO 1U NO HAOOpy nokazamenell
omuecmu 0b0vekm K mou uau uxou epynne. Eciu oa, mo eviscnumos, 6ce qu nokazamenu
peanvho HydcHbl. [locmpoums Mamemamuyeckyio QYHKYUI0, n036801810Uy0 OmMHecmu 00beKm
K Mol unu opy2oli epynne no Habopy noxazamesneu.

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

Xoa 3aHATHA
Yacrts 1. BBognas yacthb (15 mun)
1. Kpatkuii onpoc no teopuu:

v KakoBa 0CHOBHas 11€1b JUCKPUMUHAHTHOT'O aHaJIn3a?

v Korga nenecoobpa3zHo mpUMEHSITh TUCKPUMUHAHTHBIA aHAU3 B OMOJIOTHYECKUX
uccnenoBanusx? [Ipusenure 3—4 npumepa U3 pazHbix odaacteil OMOJOTHH.

v Kakme Ttumpl JaHHBIX ([IEPEMEHHBIX) HEOOXOAMMBI I  IPOBEACHUS
JTUCKpUMHUHAHTHOTO aHanu3a? KakoBbl TpeOOBaHUS K 3aBUCUMOM M HE3aBUCHUMBIM
NEPEMEHHBIM?

v' Kak Bu3yalu3upoBaTh pe3ybTaThl JTUCKPUMUHAHTHOTO aHaJIn3a?

2. OOcyxJeHue 1 KOppeKTUPOBKA JaHHBIX, TOATOTOBJICHHBIX JUIS aHAIH3a.
3. OO030p UHCTPYMEHTOB: IeMOHCTpaIus Bo3moxkHocteld P7-Oduc/SAunexc Tabmauipl.

Yacrs 2. [IpakTnyeckas padora (50 mun)
ACHI/IpaHTI)I BBITTOJHAIOT 3aJaHUA HHAWBUAYAJIbHO, IIPEIIOAaBaTC/Ib KOHCYJIbTHPYCT.

3ananue 1. I1o HCXOAHBIM JAHHBIM BBIBECTH ONMCATEIbHYI0 CTATHCTUHKY.
[Ipoananu3upoBaTh NOJyUYEHHBIE JaHHBIC, CPEIHEE 3HAUEHHUE, pa3MaxX BapbUPOBAHUS U T.1.
3ananue 2. BINOJIHUTH PerpecCMOHHBIN aHAIH3, IPOAHAIN3UPOBATH NIOKA3ATEJIN:
v 3naunmocth F — cjieath BBIBOJI SIBJISETCS JIM HAIIlE YPaBHEHUE PErPECCHHU B BBICILECH
CTETNEHU 3HAYNUMO.
v P-3nauenue i K03Q(GUIIMEHTOB — IIPOBEPHUTH BCE JIH KOIPPUIMEHTHI B YPABHEHHHU B
BBICIICH CTEeTIeHN 3HaYuMbl. He3HauuMBbIe HCKITIOUUTH.
3aganue 3. CocTaBUTh YPaBHEHHE MHOKECTBEHHOI perpeccuu.
Hcnonb3ys nmoaydyeHHOE ypaBHEHUE BBIMIOJIHUTH MPOBEPKY. [IOBTOPUTH TOT ke perpecCUOHHBIN
aHanM3, MOCTaBUB ranouky B myHkTe Ocrtatku. CkommpoBarh ctonOisl [Ipenckazannoe Kon u
OcraTku B UICXOHYIO TaOJHITY.
3ananue 4. Busyaauzanus 1aHHbIX.
[TocTpouTh TOYEUHYIO TUArpaMMy IO MCXOJHBIM JaHHBIM U 1O moiydeHHbIM (IIpenckaszanHoe
Kox). CpaBHUTB pe3yJIbTaThI.
3aganue 5. UnTepnperanus pe3yjbTaToOB.
OTBETUTH HA BOMIPOCHI:
1. Kakue BbIBOBI MOXKHO C/I€J1aTh HA OCHOBE TOUYEUYHBIX TUarpamMmm?



2. DBbUI0 1 BBITIOTHEHO pa3/ielieHne JaHHbIX (IUCKpUMUHALINS)?

3. Tlouemy och «lIIpenckasannoe Kon» Ha3piBaeTcs OChIO AUCKPUMHMHALIMY, @ HALIE
ypaBHEHUE JUCKPUMUHAHTHON (DYHKIHEH?

4. Kak uHTEepnpeTupoBaTh NOJyUYEHHBIN pe3ysbTaT?

Yactsp 3. O0cyxaenne u peduiekcus (25 MuH)

1. Tlpe3eHTtanus pe3yJabTaToB MO 3 MUHYTHI.
o YpaBHEHHE MHOXECTBEHHOM PErpeccuu;
o JUarpammbl;
o BBIBOJIBI IO UCCIIEAOBATEIHCKUM BOIIPOCAM.
o KOJUIEKTUBHOE OOCY’KJIECHHUE MOTYYCHHbIX PE3yJIbTaTOB.

2. IloaBeneHue UTOTOB:
o THUIMUYHbIC OUTMOKH MPU MOATOTOBKE JAHHBIX IS aHAIN3A;
o THUMNHUYHBIC OMUOKH MPU UHTEPIPETALMHN 3HAYUMBIX [TOKA3aTEIeH U pe3yIbTaTOB

HCCJICIOBAHMUS.

IIpumep HHAUBHUAYATBHOIO 3a/1aHUS
3aganue 1.

1. TloaroToBuTh AaHHBIE BallMX HCCIEAOBAHUN ISl OIHO(PAKTOPHOTO AMCIIEPCHOHHOTO
aHayin3a. Yuciao BapuaHTOB — HE MEHbIIE TPEX, YUCIO MOBTOPHOCTEN B Ka)KJOM BapHaHTE — Ha
CBOE YCMOTpEHHE.

2. IlpoBectm o0AHOGAKTOPHBIA AMCIEPCHOHHAN  aHAIM3, BBIBECTH OINUCATEIHHYIO
CTaTHCTUKY, pe3yIbTaThl 0QOPMUTH B TEKCTOBOM PEAAKTOPE B BHUJI€ CTPAHUIIBI JJIs AUCCEPTALIMH.

3. JloGaBUTHh HAa OTUETHYIO CTpPaHUIly, CIACIAHHYIO B DJICKTPOHHOHN TaOIuIle AHArpaMmy C
IpeiesioM TOTrpPeIIHOCTeH, TabauIly C pe3yibTaTaMM AMCIEPCHOHHOTO aHajin3a M BBIBOJ IO
MOJIy4YE€HHBIM pPe3yJIbTaTaM.

PexomMeHganmu 1o BbINOJHEHHUIO:

Kaxxnoe 3amanue mpesamnomnaraer: cOOp/MCMOIb30BaHUE aHHBIX, 0OPabOTKY C IMOMOIIBIO
NT-uHCTpYMEHTOB, CTATUCTUYECKUW aHAIU3, BU3YAIM3ALMI0 PE3yJbTaTOB M HAYYHYIO
HMHTEPIPETALMIO.

dopmar craud: OTYET ¢ OMUCAHMEM METOJIMKH, pacu€Tramu, AHarpaMMaMH W BBIBOJAMH +
Gaiinbl ¢ TaHHBIMHU.

Bonpocsl k 3auéTy

1. Tlonsatue nHGOPMALMOHHBIX TEXHOJIOTHHA U UX POJIb B Onosiornd. OCHOBHBIE HAIPaBICHUS
pa3BuTHs coBpeMeHHbIX UT B 6Guonoruu.

2. MaremaTnueckue METOALI B OMOJIOTUH.

3. BrICOKONPON3BOAUTENBHOE CEKBEHUPOBAHMUE.

4. CuHreTnyeckasi reHOMHKa: 0a3bl OMOJIOTMYECKUX JTaHHBIX.

5. MHckyccTBeHHBIN MHTEIIEKT U MAIMHHOE 00y4YeHue B OMOJIOTHH.

6. MHcnonb3oBaHue OOJBIIMX JAaHHBIX W HMCKYCCTBEHHOTO HHTEUIEKTa s 00paboTKH
UH(OpMaIIKH, TPOTHO3UPOBAHUS U TIOJUIEPIKKU MIPUHATHS PEILICHHUH.

7. lloHsATHE ONMMCATEIbHON CTATUCTUKHM M €€ MECTO B IEPBUYHOM aHanW3e AaHHbIX. Llenn
NEPBUYHOTO aHAIN3A: BBIABICHHE OOIIEH CTPYKTYphl JaHHBIX, OCHOBHBIX TEHJEHIIMH, pazopoca
3HaYEHUI U BO3MOXHBIX BHIOPOCOB.

8. OcHoBHBIE (OpPMBI TPEACTABICHUS PE3yJbTAaTOB: TaOJUIBI YaCTOT, THUCTOIPAMMBI,
Tuarpammbl, Tpaduky, AMarpaMMbl paccesHus.

9. Tlokazarenu IIEHTpa paclpelesieHus:: cpeaHee apudMeTHuecKoe, MeauaHa, MOoja.
[Tokazarenu Bapualuu: pa3Max, TUCIEpCHs, CTaHIapTHOE OTKJIIOHEHHE, CTaHAapTHas OIIHOKa.

10. Ananu3z ¢opMBI paclpelneieHus: acCUMMETpHs, DOKCIEeCC, Halndue BBIOPOCOB W
OTKJIOHEHUI OT HOPMAJIBHOCTH.



11. IlpumeHeHne onucaTeIbHOM CTATUCTUKY JJISl IEPBUYHOM MHTEPIPETALUHA SIMIUPUUECKUX
JAHHBIX B OMOJIOTHH.

12. TloHsATHE CTATUCTUYECKOMN CBSI3U MEX/y IEPEMEHHBIMU U OTIIMYHE CBSA3H OT IPUUYMHHOCTH.
KoppensiuuoHHblil aHanu3: 3a1a4a OLIEHKU TECHOTHI U HAIpPaBJIEHUS CBSI3U MEXKIY IpHU3HAKaMH,
KOA(G(UIMEHThl  KOPpEJSUKM, WHTEpIpeTalus CHJIbl  CBSI3U.  YCIOBUS  IPUMEHEHUs
KOPPEJSIIMOHHOTO aHAIM3a: TUIIbI JAaHHBIX, TUHEMHOCTh UM HETMHEMHOCTH CBSI3U, TPEOOBaHUS K
00beMy BBEIOOPKH.

13. PerpeccoHHBI aHanu3: Ha3HAY€HUE, MOCTPOEHUE YPAaBHEHUS PErpeccuH, BBHIOOP
3aBHCHUMON M HE3aBUCHUMOM NEpeMEeHHBIX, UHTeprpeTanus koddduuueHToB mMonenu. OneHka
Ka4yecTBa PErpecCHOHHON MOIeH: KO3()(DUITUEHT IeTepPMHUHAIINH, 3HAYUMMOCTh MOJIEIH, TIPOBEpPKa
aJICKBaTHOCTH alMpPOKCUMALIMH.

14. JlucnepcrOHHBIN aHAIU3: CPABHEHUE CPEIHUX 3HAYEHUM HECKOJIbKUX TPYII, BBISIBICHHE
BIUSHUS (haKTOpa HA pe3yJbTAaTUBHBIN MpU3HAK. JIornka MpoBepKU CTATUCTUYECKUX THIIOTE3 B
JUCIIEPCUOHHOM aHajlM3e: HyJieBas U aJbTEpHATUBHAs THUIIOTE3bl, YPOBEHb 3HAYUMOCTH,
kputepuii @umepa. HWuTeprnperanus pe3yJabTaToB aHadu3a B OWUOJIOTMH: BBISIBICHUE
B3aMMOCBA3€M, pa3nuuuil MexIy TIpynnamMu U (aKTOpoB, BIHAIOIIMX Ha HCCIEIYEMBIi
MOKa3aTellb.

15. IlpuHuunel  BuU3yanu3allMM  JAHHBIX:  HArJdsSAHOCTh, TOYHOCTb, JIAKOHUYHOCTD,
COOTBETCTBUE THUIYy JAaHHBIX M LieJM aHanu3a. OCHOBHbIE BUJbl BU3yalHM3allMU: TMCTOTpaMMa,
JMHEWHBIA Tpaduk, KpyroBas auarpaMma, quarpaMma paccesHus, Iy3bIpbKOBas aMarpamma,
CETEBbIE CXEMBI.

16. Omunbky BU3yalu3alMy: NEPErpyKEHHOCTh, UCKaKEHUE MaciuTaba, HeyJauHbli BbIOOD
Tuna rpaduka, OTCyTCTBHE MOANUCEH U JIETeHIBI.

17. NuTepnperaius BU3yalbHO MPEICTABICHHBIX JAHHBIX: BHISBICHUE TEHIACHITUHN, pa3TudHil,
BBIOpPOCOB, CcBsizel n aHoManuii. [IpaBuia HaydyHOUM UHTEpIpPETAIIMH PE3YIbTATOB.

18. MHoromMmepHble METO/Ibl AaHAJIN3a: AHAJIN3 [VIaBHBIX KOMIIOHEHT; KJIacTepHbIN, (PaKTOPHBII
Y JUCKPUMUHAHTHBIN aHAJIN3.



