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AHHOTANUA

JuctummnHa «CTaTHCTHYECKHIT aHAJIN3 JaHHBIX B OHMOJOTHMW) pean3yeTcs B paMKax OCHOBHOW MpPO(eCcCHOHATBLHOW 00pa3oBaTEINbHON
MIPOrpaMMBbl BBICHIETO 00pa30BaHUs - MPOrpamMMbl MOJATOTOBKM HAay4YHO-TIEIarorHdyeckuX KaJpoB B acnupaHtype denepabHOrO rocyaapcTBEHHOTO
OroKeTHOTO yupexaeHus Hayku MHctuTyTa mpobiem skonoruu u sBomroruu uM. A.H. CeseprioBa Poccuiickoii akanemuun Hayk (MII93 PAH) mo
HanpasiyieHuto noarotoBku 06.06.01 buonoruueckue Hayku, MO HampaBiIeHHOCTAM (MpoduiIsiM) MporpaMMbl 300J10rusi, JHTOMONOr|s, VxTHOMIO0THS,
Okonorus, 'mapodbuonorus, [Tapazutonorus acnupantaM O4HOM U 3a0uHOM popm 0OyueHus. Pabouast mporpamma pazpaboTaHa ¢ y4eToM TpeOOBaHHIA
®I'OC no Hanpasnenuto noaroroBku 06.06.01 buonornueckue Hayku, yTBEp>KI€HHOr0 pukazoM MunuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoii
®eneparuu Ne 871 ot 30.07.2014 1., 3apeructpuposano B Muntocre Poccniickoit @enepanyu 20 asrycra 2014 roga Ne 33686.

OCHOBHBIM HCTOYHHKOM MAaTEpUATOB Ui (OPMHPOBAHUS COJAEPXKAHHS TPOTPAMMBI SIBISIFOTCSA: Y4eOHUKH, MOHOTpaduyecKue H3AaHus,
myOnuKanuu, MaTepuanbl KOHPEpEeHINH, CUMIIO3MyMOB, CEMHUHAPOB, UHTEpHET-pecypchl. O0Imas TpyI0eMKOCTh AUCHUIIIMHBI M0 Y4eOHOMY TUIaHy
coctaBisieT 3 3auetHble enuHuibl (108 akagemMudeckux yaca), U3 HUX JeKIuid —36 YacoB, MpaKTHUECKUX 3aHATUNH — 36 yacoB u 34 wyaca
CaMOCTOSITENIbHOM paboThI (BBIMOIHEHUE JOMAITHEH paboThl, BHIMOIHEHUE Y4eOHOTO MPOEKTa MO aHAIM3y CUMYIHWPOBAHHBIX JaHHBIX). JucuurinHa
peanusyercs Ha 2 roay oOydeHus. Tekyias arrecTalysi NPOBOJUTCS HE MEHee 2 pa3 B COOTBETCTBMM C 3aJaHUSMU U (opmMamMH KOHTpPOIS,
MpeIyCMOTPEHHbBIE HACTOSAIIeH mporpaMMoi. [IpomMexyTouHas olleHKa 3HaHUS OCYIIECTBIsAETCS B (hopMe IK3aMeHa (4 akaleMUYeCcKUX Jaca).

MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI NMPOo(ecCHOHAIBLHOI 00pa30BaTe/IbHOI MPOrpaMMbl BbICIIEr0 00pa30BaHMA - POTrPaAMMBbI
MOJArOTOBKM HAYYHO-NEIAroru4ecKux KaapoB B acnupanrtype: Jluctmmmaa «CTaTHCTHYECKUH aHAIU3 JAHHBIX B OHMOJIOTMU» SBISETCS
oOs3atenpHOM muctumiuHoi BapuatuBHOW wactu OOII. Ee menpio sBinsercs OBIaJeHHE TEOPETHUYECKHMMH OCHOBAMHU W HHCTPYMEHTapHEM
COBPEMEHHOTO MaTeMaTHYECKOTrO aHalln3a JaHHbBIX, B YaCTHOCTH, B TlakeTe mporpamm Statistica (StatSoft, Tulsa, OK, USA) u B mporpamMmHO#i cpeze
s 06pabotku naHHbIX R (R Development Core Team).

Komnerenuuu ody4yaromerocsi, popMupyemMbie B pe3y1bTaTe 0CBOCHHUS JHCIUIITHHBI

YHHMBEPCAJIbHbIe KOMIICTEHIUM:

CIOCOOHOCTh K KPUTHUECKOMY aHAJIM3y M OLIEHKE COBPEMEHHBIX HAyYHBIX JOCTHKEHUH, B YACTHOCTH, B OTHOILIEHUH BAJIMAHOCTU PE3yJIbTATOB
MyOMMKYyeMBIX HCCIIEIOBaHUH; YMEHHE T€HEpPHpPOBAaTh HOBBIC WICH MPHU PEIICHHH HCCIEIOBATEIBCKUX M TPAKTUYECKUX 3a/ad, B TOM YHCIE B
MeXAuCIUIUTMHAPHBIX o0macTax (YK-1);

odenpodeccuoHaNbHbIe KOMIIETEHINH:

CIOCOOHOCTh CAMOCTOSITEIIBHO OCYILECTBIIATh HAYYHO- UCCIIE0BATENILCKYIO IEATEIBHOCTh B COOTBETCTBYIOIIEH NMpodeccuoHanbHoM obaactu ¢
WCTIOJIH30BAaHUEM COBPEMEHHBIX METOJIOB UCCIIETOBAHMS U MHPOPMAITMOHHO- KOMMYHHKAIIMOHHBIX TexHooruid (OITK-1);

npogeccnoHaIbHbIe KOMIICTCHIMH:

CTMOCOOHOCTh K KPUTHUECKOH OIIEHKE OIyOJIMKOBAHHBIX TAaHHBIX B 00J1ACTH 300JI0TUH U CMEKHBIX nucturing (I1K-2)

CIOCOOHOCTh NMPOBOJAUTH AHAIM3 HAy4yHBIX (DAKTOB B 00JACTH 300JI0T'MH, CAMOCTOSTEIBHO CTAaBUTh 3a/ady HMCCIEIOBaHUS AJIS PEIICHUsS
aKTyaJbHBIX POOJIEM 300JI0THH U PEaTi30BBIBATh HCCIIEI0BATENbCKIE IPOTOKOIBI Ha pakTHke (I1K-3)

CIOCOOHOCTh K KPUTUUECKOM OLIEHKE OIMyOJMKOBAHHBIX IaHHBIX B 001aCTH SHTOMOJIOTUHU U CMEKHBIX nuctuiing (I1K-5)



CIOCOOHOCTh MPOBOJIUTH aHAJIU3 HAy4YHBIX (PaKTOB B 00JACTH SHTOMOJIOTMM, CAMOCTOSITEIbHO CTaBUTh 33Jady MCCIEJOBAHUS Ul PEIICHUS
aKTyaJIbHbIX TPOOJIEM PHTOMOJIOTUH U PEaTN30BBIBATh UCCIIEI0BATEIbCKIE TPOTOKOIIBI Ha npakTuke (11K-6)

CIOCOOHOCTh K KPUTHUECKOM OLIEHKE OIyOJIMKOBAHHBIX TaHHBIX B 001aCTH UXTHOJIOTUU U CMEXHBIX auciumind (I1K-8)

CTIIOCOOHOCTh TPOBOJNUTH AHAJIHM3 HAYYHBIX (PAKTOB B OOJIACTH HWXTHOJIOTHH, CAMOCTOATENBHO CTAaBUTHh 3a/1a4y HCCICIOBAHUS ISl PEIICHUS
aKTyaJbHbIX IPOOJIEM UXTUOJIOTHH U CIIOCOOHOCTh Peai30BbIBATh UCCIIEI0BATENbCKUE TPOTOKOIIBI Ha npakTHke (ITK-9)

CIIOCOOHOCTh K KPUTUUYECKOU OIIEHKE OMyOJIMKOBAaHHBIX JAHHBIX B 00JIACTH HKOJIOTUU U cMeXHBIX auciuruind (ITK-11)

CIOCOOHOCTh NMPOBOJAUTH AHAIM3 HAy4yHBIX (DAKTOB B 00JACTH 3KOJOTMH, CAMOCTOSITEIBHO CTAaBUTh 3a/ady HMCCIEIOBaHMS AJIS pEIICHUsS
aKTyaJbHBIX MTPOOJIEM IKOJIOTHU U CIOCOOHOCTh PEaTM30BbIBATH UCCIIEOBATEIHCKHE MPOTOKOJBI HA npakTHke (I[TK-12)

CIOCOOHOCTh K KPUTHUECKOM OLIEHKE OIyOIMKOBAHHBIX JAHHBIX B 00JIaCTH TUAPOOHOIOrUN M cMexXHbIX auctumiuH (I1K-14)

CTIIOCOOHOCTH MPOBOJUTH aHAIN3 HAYYHBIX (PAKTOB B 00JaCTH THAPOOHOIOTHH, CAMOCTOSITEIIFHO CTAaBUTh 33]ady WCCIICAOBAHUS IS PEIICHUS
aKTyaJbHbIX IPOOJIEM I'MIPOOHOIOTHU U CIOCOOHOCTh PeaJIn30BbIBATh HCCIEeI0BaTEIbCKIE MPOTOKOIbI Ha npakTuke (I1K-15)

CIIOCOOHOCTH K KPUTHUYECKOH OLIEHKE OMYyOJIMKOBAHHBIX JaHHBIX B 00JIACTH MAapa3UTOJIOTUU U cMeKHbIX aucuuriul (11K-17)

CIOCOOHOCTH NMPOBOJUTH AHAIM3 HAay4YHBIX (DAaKTOB B 00JaCTH Mapa3uTOIOIMU, CAMOCTOSTEIBHO CTaBUTh 3a/1ady MCCIEIOBaHUS AJIS peIICHUs
aKTyaJIbHBIX TIPOOJIEM Mapa3UTOJIOTHH U PEATU30BBIBATH HCCIIEIOBATENBCKUE MPOTOKOIIBI Ha npakTuke (ITK-18)

CIOCOOHOCTh K KOMIUIEKCHOMY M CUCTEMAaTHYECKOMY aHAJIM3y MOJyYEHHBIX HAay4HO-HCCIIEAO0BATENbCKUX PE3YJIbTaTOB A (GOPMHUPOBAHUSA U
pa3BUTHsI COOCTBEHHOI TEMaTHKH UCCIICAOBAHUH U MPEACTABICHUS MX B COBPEMEHHBIX peTHHTOBBIX popmax (I1K-19)

B pe3yabtare u3ydyeHusi AUCHUNIMHBI «CTATHCTHYECKHIT aHAJIM3 JAHHBIX B OMOJIOTHM)» ACMHMPAHT [0JLKEH JOCTHYb CJIEAYIOIIUX
pe3yJbTaTOB 00y4YeHMSI:

3namep:

TpeOOBaHUS K BBIOOPKAM M OTPAaHWYEHUS, KOTOPBIC 3aJIal0OTCS MPEAIoJiaracMbIMU METOJaMU aHaJIW3a JaHHBIX, OCHOBHBIC TEOPETHYCCKHE
MPUHIUIIBI aHAJIN3a JIAHHBIX, TECTUPOBAHUS CTATUCTUUYECKUX THUIOTE3, MPUHIIUIBI MOCTPOCHUS AHATUTHYECKUX MOJENEH, moa0opa ONTUMAaIbHBIX
Moeen

Ymemes:

MOATOTABIUBATh JaHHBIC I TOCISAYIOIETO aHan3a, (POPMUPOBATh BHIOOPKH IO KOHKPETHBIE MCCIICIOBATEIBCKUE 3a1a4H, TTPOU3BOIUTH
aHAJIN3 TAHHBIX C UCIIOJIb30BAHUEM CIIEIUAIM3HPOBAHHOTO MTPOTPAMMHOTO 00ECTICUCHUSI.

Bnaoems:

MPEJICTABICHUSIMA O CTATUCTUYECKMX METOJaX W KPUTECPHUSAX, HCIOJIB3YEMbIX B COBPEMEHHBIX OWOJIOTMUECKUX HCCIEIOBAaHUAX, 00 WX
Ha3HAYCHUM, OTPAHUYCHHUSIX W 00 HHTEpIpETaIldu PEe3yIbTaTOB CTATUCTUYECKHX TECTOB, COBPEMEHHBIMH METOJAaMH CTAaTHCTHUYECKOTO aHajau3a
JTAHHBIX.



CTpyKTYypa IMCHUILVINHBI:

Bua 3ansaTuii

KoaunuyecTBO 4acoB

Uleknuu 36
CeMuHapbl

UlaGopaTOpHO-TIPAKTHYECKUE 3aHATHUS 36
CamocrosTensHas padora 34
DK3aMEeH 4
NTOI'O 108

CoaepixaHue TUCHHUILINHBI:

No HaunmenoBanue Temsl (pazzena) Kpartkoe conepsxanne Temsl (pazzesna) O06nem Temsl (pasnena),
aK.4.
JI C |II3 | CP | Utoro
1 OCHOBHBIE MOHATHUS B aHAJIN3E Cratuctuka Kak HMHCTPYMEHT JUISl KOJIMYECTBEHHOI'O aHajau3a u | 2 2
OMOJIOrMYECKUX JaHHBIX. MHTepIpeTanuu AaHHbIX. OnucarenabHas U UHIYKTUBHAS CTATHUCTHUKA.
OrnucarenpHasl CTaATUCTUKA. [MonsTus BbIOOpKM W u3MepeHws. [lpuHIUNBI cOopa TaHHBIX IS
cTaTucTu4yeckoro ananu3a. CBoWCTBa TepeMeHHBIX. YacToTHOE
paclipeeiieHue [IEPEMEHHOM. I'padpuueckoe [IpeACTaBICHUE
YaCTOTHOTO pacrpeieneHus. XapaKTepUCTHUKU pacipeesieHus (LeHTp,
pa3bpoc u ¢Qopma pacnpenenenus). HopmanbHoe pacrpeneneHue.
[Tnomane HopManpHOTO pacnpeneneHus. PacnpeneneHe BbIOOPOUHBIX
CpEJIHUX.
2 | TectupoBaHUE TUIIOTE3 B CTATUCTHUKE. ITonsiTue cratuctuku kputepus. [loHATHE CTAaTUCTUUECKON TMIOTE3BI, | 2 2 |2 |6
Kpurepuu Crprogenra OPUHOUIBL  (GOPMYJIMPOBAHUS  B3aUMOUCKIIIOYAIOUIMX  THUIIOTE3.
[Ipouenypa TecTHpOBaHMS TUINOTE3 B CTATUCTUKE, CTATHUCTUYECKHE
OIIINOKH. Kpurepuu CrprofeHra: OJTHOBBIOOPOYHEIH,
JBYXBBIOOPOYHBIN JIJIs1 HE3aBUCUMBIX BHIOOPOK, IBYXBBIOOPOUHBIH ISt
CBSI3aHHBIX BBIOOPOK.
3 | JlucnepcruoHHbIN ananu3 | Jlucriepcuonnsnii aHanmu3. CBs3b € JIBYXBBIOOPOUYHBIM t-KpuTepueM | 4 4 |4 |12
(ANOVA).MomHoCTb Creiofienra.  PexoMenmanmu W TpeOOBaHMA K BBIOOPKaM.




CTATUCTHUYECKOTO TecTa. Pa3smep
addexra U mpakTUUECKas 3HAYUMOCTH
pe3yabTaToOB.

OnHOdaKTOpHBIN JUCTIEpCUOHHBIN aHau3. D(P(HEKT MHOKECTBEHHbIX
cpaBHeHMil. Anioctepuopnsie TecThl (bondepponu, Trioku, Hetomena-
Keiinca, Jlannera, lledde). Ananu3 koHTpacToB. JlMcCnepCHOHHBIN
aHAJIN3 JJISl CBSI3aHHBIX BBIOOPOK. MHOTO(aKkTOpHBIM IUCHIEPCHOHHBIN
aHaiu3. Mozenu IUCHEPCHOHHOrO aHanu3a. Mojaenp CMEIaHHBIX
abpdexroB.  T'mesmoBoii  (Nested) — AUCHIEPCHOHHBIA  aHAJIM3.
Muoromepusbiii  nucniepcuonHbid  aHanmn3z (MANOVA). Tlonsrtue
MOIIHOCTH CTaTHUCTUYECKOTO KpUTEPUS. [TpakTuueckas
UHTEepnpeTauus  pe3yinpTatoB  (pasmep  3¢¢ekra).  OueHka
HEOOXOAMMOro  pa3Mepa  BBIOOPKHM  UIT  MPEAINOoJIaraeMoro
CTaTMCTUYECKOTO aHAIN3A.

Koppensuuu.
Perpeccronnslii ananus.

KoaddunmenT koppensiuuu Kak napaMeTp onucaTeIbHOW CTATUCTUKH.
Koadpduuuent xkoppemsuuu Ilupcona. OmpeneneHue 3HakKa U
BEJIMUYMHBI Ko3(duumenta koppensuuu. DakTopbl, BIUAOIIME HA
koopduuuent koppemsuuu. IlodydeHue MaTpuibl KOPPEISALHH.
TpeboBanue k BEIOOpPKE JIJIs1 TECTUPOBAHMSI TUIIOTE3BI O KO3 PHLMeHTe
koppensunu  Ilupcona.  PerpeccHOHHbBIM  aHaNIM3.  YpaBHEHUE
perpeccun. OmmMOKKM TpeACKa3aHWuss ¢ TOWCK JIydlied JIMHUU
perpeccur. MeToa HaMMEHBIIMX KBaJgpaToB. «AHAIU3 OCTaTKOBY
(residual analysis). MHuoXecTBeHHass JIMHEWHAs perpeccus |
koppemsinyst.  Henuuelinas — perpeccus.  AHanu3 — KoBapHauui
(ANCOVA).
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Tpancopmanus JaHHBIX.
Hemnapamerpuueckne kpurepuu.

TpeGoBanus K BBHIOOpKE JIs1 NMPOBEIEHUS MapaMETPUUYECKUX TECTOB.
CnyuaiiHocTh u3Mepenuil. HeszaBucumocts usMmepenuid. IlpoBepka
COOTBETCTBHUSl pacCHpe/eleHuss B BBHIOOPKE HOPMAIbHOMY 3aKOHY.
Kputepun Konmoroposa-CmuphnoBa, Jlunnudopca, Hlanupo-Yunkca.
['omorenHocTs aucnepcuu. TecThl Ha TOMOTE€HHOCTb. BbIOpOCH!
(outliers). bunomunanpHOe pacnpenenenne. Pacnpenenenue Ilyaccona.
Tpancopmanus JAHHbIX. Henapamerpuueckue KpUTEpUHU.
PawxnpoBanme  nmaHHbiX. Kpurepun  ManHa-YutHu, Banbna-
Bonbdosuna, Bunkokcona, Kpyckamna-Yomneca, @puamana,
3HAKOBBIN, MEAUAHHBIN T€CThl. PAHTOBBIE KOPPEIIALINY.

12

YacTOTHBLIN aHAIN3

Kputrepun  cormacusa. CpaBHeHume  HaOMIONAEMBIX  YacToT ¢
teopeTndeckuMu. bunHomuaneublii  TecT. Kputepuii y2 Ilupcona.
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Ionpaska Meiirca. Tabmuipel cOmpsKEHHOCTH. UeTHIPEXTIOIBHEIE
TaOJIMLBI JJ11 HE3aBUCUMBIX BbIOOpOK. TouHblll kputepuii ®duiiepa u
KpUTepHii 2 Il HE3aBUCHUMBIX BbIOOpOK. Koppemsinus wmexmy
KayeCTBEHHbIMU MepeMeHHbIMHU. [lOBTOpHBIE M3MepeHuss OMHApPHBIX
nepeMeHHbIX: Kputepun Mak-Hemapa u Koxpana. Jlor-nuneiinsie
moznenu (Log-linear models).

OCHOBBI MHOT'OMEPHBIX METOIOB
agajn3a.
JIMCKpUMUHAHTHBIN aHaJIU3.

OO0ume npencTaBiIeHUs] O METOJaX MHOTOMEPHOTo aHanu3a. [loHsTue
MHOTOMEpPHOTO pAacCIpeNeNieHus, €ro XapakTEepUCTHUKHA. MaTpuubl
JUCTIepcUuid, KoBapualuii u koppemsuuii nepeMeHHbIX. CoOCTBEHHOE
3HayeHHWe M COOCTBEHHBIM BEKTOp MaTpullbl. MaTpuua AucTaHUUN
Mexay oobekTamu. [1oaroToBKa HaHHBIX 1J11 MHOTOMEPHOTO aHAJIN3A.
JuckpuMuHAaHTHBIM  aHanu3. JluckpuMHHAHTHbIE (QYHKUIMH, HX
CTpyKTypa u  wuHTepnperauus. DyHKuUMH KiIaccuUKAUMH U
Knaccupukanmonnast wmatpuna. [lomaroBelii  IHCKpUMUHAHTHBIN
ananm3. O000IIEHHBIN TUCKPUMUHAHTHBINA aHAIIN3.

12

@DaKTOpHBIA aHaAIM3. AHaIU3 TJIABHBIX
KOMITOHCHT.

3agaun (akTOpPHOTO aHanu3a. PasznuuHble TUIBI (AKTOPHOIO aHAIM3A.
[loaroroBka JaHHBIX K aHaIU3y. AHaJIU3 TJIaBHBIX KOMIIOHEHT, €ro
OCHOBHBIC JTanbl. [JaBHBIE KOMIIOHEHTBI, HX CTPYKTypa U
uHTenperanys. Bpamenue komnoneHT. KaHOHMYECKH aHAIN3.

12

MHoromepHoe
KJIACTEPHBIN aHAIIN3.
O000UIEHHBIE JTUHEHHBIE MOJIEIH.

HIKaJIUpOBaHUE,

BbIsiBIIEHME CTPYKTYpbhl JaHHBIX Ha OCHOBE MAaTpHUll JUCTaHUMUN
(dissimilarity) mexnay oOwekramu. CrocoObl OIIEHKH IWUCTAaHIMKN B
MHOTOMEepHOM TmpocTpaHcTBe (EBKIMIOBBI auCTaHIMM, KBaapaT
EBxnnnoBa paccrosuusi, MaHnxX3TTeHCKHE QUCTaHIUMK). MHOromepHoe
IIKAUIMPOBaHUE, OCHOBHbIE  drtanbl. Juarpamma  Hlenmapna.
Uurepriperanusi  pe3yjabTaTOB ~ MHOTOMEPHOTO  IIKAJIUPOBAHUS.
Knacrepnsiii ananus. Pa3nnuHble METOAMKHA KJIACTEPHOIO AaHAIM3a,
BapMaHTHl TIOCTPOCHUsS JepeBbheB Kiaccudukamuu. Kracrepusamus
meronoM K cpemnux. O600mEHHBIE JMHEHHBIE Moaenu (generalized
linear models). Ilpunnunsl noctpoeHuss mozaenu. TecTupoBaHue
runore3. Ilouck onTumanbHOMl Mozenn U HUH(OpPMALMOHHBIE
KpUTEPHH.

12

10.

OCHOBBI aHajIM3a JAHHBLIX C IIOMOIILIO
s3bIKa R.

SI3pik R kak ammapat ans  aHanmu3a  OMOJIOTMYECKHX —JTAaHHBIX.
IlonroroBka maHHBIX [JI aHaiyM3a B R W UMIOPT JaHHBIX.
I'paduueckue wmuTepdeiicet B R. OcHoBbl cuHTakcuca. [logbop u

12




3arpy3ka  NpPOrpaMMHBIX ~ HaKkeTOB M TOUCK  (PYHKUUH,
COOTBETCTBYIOIIMX 3ajJadyaM HccienoBaHus. OnucaHue JaHHBIX.
OcHoBHble cratHcTHyeckue kpurepuun B R. IlpemmymecrBa R B
MOCTPOCHUH CIIOKHBIX AaHATTUTUUECKUX MOJIeNei, 0030p BO3MOKHOCTEN
R, BbIXOomgmmx 3a mpenenbl BO3MOXKHOCTEW — TpaJMLIMOHHOIO
MIPOTrPaMMHOTO 00€CTICUCHHS.

11. | Ox3amen 4

36 | |36 ]34 ]108

JI — nexuun, C — cemunapsl, JII13 — nabopaTopHo-npaktuueckue 3anatusi, CP — camocrositensHas pabota

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Jlexunu, ceMHHaphl, IPaKTHYECKHUE 3aHATHA, HAllCaHUE pedepaToB, MOArOTOBKA MPE3EHTAUIN U BHICTYTIIICHHI.

Tekymasi 1 MPOMEKYTOYHASA ATTECTALMS.

Tekymias arrectanys acUpPaHTOB MPOBOIUTCS B COOTBETCTBUM C JIOKalnbHbIM akToM WMIIDD PAH - TlonoxeHnem O TEKylIEM KOHTpOJIE,
MIPOMEKYTOUHOM M UTOroBOoM arrectanuu acnupanToB UIID5 PAH mo nporpamMam BbICIIEr0 00pa3oBaHHs — MpOrpaMMaM MOATOTOBKH HAYyYHO-
MeJarornyeckux KaJpoB B acMHUpaHTYype U sBisgeTcs o0s3aTenbHoi. Tekymias artecTanus o AUCUUILIMHE MPOBOIUTCS B GopMe pelieHus 3ajad Mo
JTAHHOM OUCIUILINHE.

OObeKTaMH OLIEHUBAHUS BBICTYIAIOT: AKTUBHOCTh HA 3aHATHIX, CBOEBPEMEHHOCTh BBITIOJHEHHS Pa3JIMYHBIX BUIOB 3aJaHMi, IMOCEIIaeMOCTb
3aHSTHIA; CTENIEHb YCBOCHUS TEOPETUICCKUX 3HAHUIA M YPOBEHb OBJIA/ICHUS MPAKTUICCKUMHU YMEHUSMHU U HaBBIKAMU IO BCEM BUIAM yueOHOUH paboTHI,
MIPOBOAMMBIX B paMKaX CEMHHAPOB, MPAKTUUECKUX 3aHATUN U CAMOCTOSITEILHOU PabOThlI.

[IpomexxyTouHast arrecTalys acOUPAHTOB MO AUCIUIUIMHE MPOBOJUTCS MPOBOJIUTCS B COOTBETCTBUHU C JIOKalbHBbIM akTomM UIIDD PAH -
[TonoxxeHneM O TEKyIIeM KOHTpPOJE, MPOMEKYTOUHON W UTOroBoi arrectanuu acnupanToB MII93 PAH mo mporpammam BeIciiero oOpa3oBaHUsS —
MporpaMMaM MOJATOTOBKH HAYYHO-TIEJArOorMYeCKUX KaJpoB B acCUPAHTYpE U SBISETCS o0s3aTenbHON. [I[poMexkyTouHas arTecTanus Mo AUCIUILIINHE
ocyuiecTBisieTcss B ¢GopMe 3K3aMeHa. ACHHpPAHT JOMycKaeTcs K O9K3aMEHy B CJyyae BBINOJIHEHHS BCeX YYEOHBIX 3aJaHUl M MEpOIpHUSITHI,
MPEeIyCMOTPEHHBIX HACTOSIICH mporpammoii. B ciiydae Hanmuuus y4eOHON 3aq0NIKEHHOCTH (TPOMYIICHHBIX 3aHATHH W (WJIHM) HEBBITOJTHEHHBIX
3aJlaHui) aclMpaHT OTpadaThIBaeT MPOMYLICHHBIC 3aHATUS U BBIIOIHSIET 3aJaHUsl.

OnenuBanne 00ydJarOMIErocs Ha MPOMEKYTOYHON aTTECTAI[MM OCYIIECTBISIETCS HA SK3aMEHE C MCIOJIB30BaHNEM HOPMATHUBHBIX OIEHOK MO0 5-X
OaybHOU cucTeMe (5-0TIMYHO, 4- XOpOIIIo, 3-yAOBIETBOPUTEIHHO, 2-HEYTOBIECTBOPUTEIIHHO).

OueHuBaHNe ACMIHUPAHTA HA POMEKYTOYHOM aTTecTAllMU B (hOpMe IK3aMeHAa

Onenka TpeboBaHus K 3HAHUSAM M KPUTEPUH BBICTABICHHSI OLICHOK

2, AcrypaHT TpU OTBETE AEMOHCTPUPYET IUIOXOC 3HAaHHE 3HAYUTENBHOM YacTH OCHOBHOTO MaTepHaia B 001acTu
HEYJIOBJICTBOPHUTEIBHO | CTATHUCTUYECKOTO aHaiu3a JaHHBIX. He mHpopmupoBaH wim cnabo pa3dupaercs B mpoOieMax H/HMIM HE B COCTOSHHU
HAMETUTh IYTH HX PEIICHUs, HE MOXET CTATHCTHYCCKU MPOAaHAJIM3MPOBATH JAaHHBIE B COOTBETCTBUHM C IOCTABJICHHON




3aja4eit.

3, YIOBJIETBOPUTEIIHHO

ACTHpaHT MPU OTBETE JEMOHCTPUPYET 3HAHUS TOJIBKO OCHOBHOTO MaTepHraja B 00JIaCTH CTAaTHCTHYECKOTO aHAIN3a JaHHBIX,
(dbparMeHTapHO MOHMMAET Ha3HAUYEHUE OCHOBHBIX CTATUCTHUECKHUX METOJIOB, MX OTpaHUYCHUS U MHTeprpeTanuio. He Bcerma
MOXET MOoA0OpaTh KOPPEKTHBINM METOJ aHajdu3a JaHHBIX IS 3aJaHHOM CUTYAIlMH, TPOBECTH COOTBETCTBYIOIIUI aHAU3 C
HCIOJIb30BAaHUEM CIEIMATU3UPOBAHHOTO MPOTPAMMHOT0 00eCreYeHHsI, HHTEPIIPETUPOBATh PE3yNIbTAThl U H3JIOKHUTh UX B
COOTBETCTBUU C OOIICHPHHITHIMH CTaHIapTaMHU

4, xopouio

[Toctynaronuii mpu OTBETE AEMOHCTPHUPYET XOPOILIWE 3HAHMS B OOJACTH CTATHCTUYECKOIO aHaju3a JAaHHbBIX, BIIaJeeT
OCHOBHBIMM IPUHILUIIAMHA CTaTUCTUYECKOrO aHAJIU3a JaHHBIX, TIOHUMAET HA3HAYEHUE OCHOBHBIX CTATUCTUYECKUX METO/OB,
UX OTPaHMYCHHUS U HHTEPIpeTanuio. MoxxeT mogoOpaTh KOPPEKTHBIH METOJ aHalW3a JaHHBIX JJIS 33JaHHOW CUTYaIlUH,
IIPOBECTH COOTBETCTBYIOIINI aHAJIU3 C UCIOIB30BAHUEM CIIEHUATN3NPOBAHHOIO IPOrPAMMHOIO 00€ECIeYeHus], HO HE BCErAa
B COCTOSIHUM MHTEPIIPETUPOBATH PE3YIbTATHI U U3JI0KHUTh UX B COOTBETCTBHH C OOIENPUHSATHIMU CTAaHAAPTAMHU.

5, OTIIUYHO

[Toctynarouuii mpu OTBETE€ JIEMOHCTPUPYET TINIyOOKOE€ M TMPOYHOE BJIAJCHHWE M HCIOJIb30BAaHUE 3HAHUW B 00JaCTH
CTaTMCTUYECKOT0 aHajlMu3a JaHHBIX, BJAJE€ET NPHUHLMIAMU CTATHCTUYECKOIO aHaJIM3a JaHHBIX, NOHMMAeT Ha3HAuYECHHE
CTaTHUCTUYECKUX METO/OB, UX OTpaHHuYeHus W uHTeprperauuto. NHdopmupoBan u crnocoOeH aenaTh aHalu3 MpodseM u
HameuaTh IyTH UX peuieHus. MoxxeT nogo0paTh KOPPEKTHBIA METO/ aHalu3a JaHHBIX Ul 33JJaHHOM CUTYaIlH, IPOBECTH
COOTBETCTBYIOIIMK aHAJIW3 C HCIOJB30BaHUEM CHEIHATU3UPOBAHHOIO MPOrpaMMHOr0 OOecreueHusi, UHTEPIpPEeTUPOBaThH
Pe3yIbTATHI U U3JI0KUTh MX B COOTBETCTBHHU C OOIECIPUHATHIMU CTAaHAAPTAMHU.
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MarepuajibHO-TeXHHYECKOe o0ecneyeHue TUCIUTIIUHBbI.

B UIIDD um. A.H. CesepuoBa PAH wumeercs cnenyromiee oOOpyaoBaHHE: KOMIBIOTEPHl CO CHELUUAIM3UPOBAHHBIM IPOrPAMMHBIM

obecrnieueHueM; mpoekTop, cetb WiFi, HoyTOyku, riia3MeHHbIe TaHEeNIX U MPOEKTOPHI I JEMOHCTPAIIHiA
YuyeOHO-MeTOANYECKOE 00ecniedeHHe CAMOCTOATEIbHOI padoThl.
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bubnuoreunsie 1 UHTEpHET-pecypChl, KOHCYIbTALUU C BEAYIIUMHU crienuaniucraMu MHCTUTYyTa.
S3bIK NpenogaBaHus: PyCCKHUIA.
IIpenonaBarens: k.0.H. BacunseBa Huna AnexcanapoBHa

KoHnTpoJibHbIE BOIPOCHI:

CTraTHUCTHKA KaK HHCTPYMCHT IJId KOJIMYCCTBCHHOI'O aHAJIM3a U UHTCPIPCTALIUN JaHHBIX. OmnucarenbHas U HHAYKTHBHAs CTaTUCTHUKA.
[TonsTus BEIOOPKH U U3MepeHus. [IpuHIunbl cOopa JaHHBIX IS CTATUCTHYECKOro aHain3a. CBoiicTBa mepeMeHHbIX. YacToTHOE
pacnpenesieHue NeEpeEMEHHOM.

['paduueckoe npecTaBIeHUE YaCTOTHOTO PACHIPEeICHHS.

XapakTepUCTUKH pacpeIeIICHNUS.

HopmansHoe pacnipenenenue. [1nomans HOpMaIbHOTO pacpeesICHNU.

Pacnipenenenuie BHIOOPOYHBIX CPEIHUX.

[TonsiTue cratucTuku Kpurepus. IIoHATHE CTATUCTHUECKONW TMITOTE3bl, TPUHLUIIBI (POPMYIUPOBAHUS B3aUMOUCKIIIOYAOLINX TUIIOTES.
[Tpouienypa TecTUPOBAHUS THUIIOTE3 B CTATUCTHKE, CTATUCTHUECKHUE OIIUOKH.

Kpurepuu CtblofieHTa: 0JHOBBIOOPOUHBIH, IBYXBBIOOPOUHBIN /17151 HE3aBUCUMBIX BBIOOPOK, IBYXBBIOOPOUHBIN /17151 CBSI3aHHBIX BBIOOPOK.

. Jucniepcuonnslii ananus. CBA3b ¢ ABYXBBIOOPOYHBIM t-KpuTepreM CThiofeHTa. PekomeHanm u TpeboBaHus K BEIOOPKaM.

. OnHO(aKTOPHBIN AUCTICPCHOHHBIN aHAIH3.

. D deKT MHOKECTBEHHBIX cpaBHeHH. AntocTepropHbie TecTsl (bonpepponn, Trioku, Hetomena-Keiinca, lannera, lledde).

. AHaM3 KOHTPACTOB.

. JlucnepcroHHbIN aHAIN3 JUIs CBSI3aHHBIX BBIOOPOK.

. MHOTOaKTOPHBIN TUCTIEPCUOHHBIA aHAIU3.

. Monenu aucniepcnoHHOT0 aHan3a. Mojenb cMemanHbIX 3¢ (HeKToB.

. ’'He3/10BOM JUCTIEpCUOHHBIN aHATHU3.

. MHOrOMepHBIN JUCIIEPCUOHHBIN aHAIU3.

. [ToHsITHE MOIIIHOCTH CTATUCTHUYECKOTO KPUTEPHSL.

. [IpakTryeckas MHTEpIIpeTanus pe3yabTaToB (pazmep dhdexra).

. OLieHKa He0OX0JMMOr0 pa3Mepa BEIOOPKHU AJIs IPEAINOIAraeéMoro CTaTUCTHUECKOro aHaJIN3a.

. Koappumment koppensiium kak mapamerp onucarenbHoi craTuctuku. Kosddumuent koppensuuu [Tupcona.

. OmnpeiesieHne 3HaKka U BEJIMYMHBI KOAPPHULIMeHTa Koppenauuu. PakTopsl, BIUSAIOMINE HAa KOAPOHUIUEHT KOPPEISLHUU.

. [Hommyuenune maTpuisl koppensaun. TpedoBaHue K BEIOOPKE A TECTUPOBAHUS THITOTE3bI 0 K03 dunmente koppemnsiuu [Tupcona.
25.
26.
27.
28.

Perpeccronnslii aHanu3. YpaBHEHUE PErPECCUU.

OmmOku npeacKa3zaHus ¥ MOUCK JTydIlel JIMHUU perpeccui. MeTo ] HAUMEHBITUX KBaIpaTOB.
AHann3 0CTaTKoB.

MHOK€eCTBEHHAs! JIMHENHASI PETPECCHS U KOPPEISILHUA.



29.
30.
31.
32.

33.
34.
35.
36.
37.
38
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Henuneinas perpeccust.

AHanu3 KoBapHaruii.

TpeGoBaHus K BEIOOPKE TSI MPOBEICHUS TapaMeTpruueckux TectoB. CiayyaitHocTh u3MepeHuit. HezaBucuMoCTh H3MEpeHUH.

[TpoBepka COOTBETCTBUS pacIpe/ie]icHUs B BRIOOpKEe HOpMaimbHOMY 3akoHy. Kputepun Konmoroposa-CmupHoBa, Jlmmmudopca, [lanupo-
Yuiikca.

I'omorenHocTs aucnepcun. TecTbl HA TOMOTE€HHOCTb.

Bri6pocst (outliers).

bunomuansHoe pacnpenenenue. Pactipenenenue [lyaccona.

Tpanchopmanus TaHHBIX.

Hemnapamerpuueckne kpurepuu. PaHxupoBaHue TaHHBIX.

. Kputepun Manna-Yurnu, Bansna-Bonsdosuna, Bunkokcona, Kpyckanna-Yonneca, @punmana, 3HakKOBbIN, METUAHHBIH TECTHI.

Panrossie koppenanuu.

Kputepuu cornacus. CpaBHeHHEe HAOII0JaeMBIX YACTOT C TEOPETUUECKUMHU.

buHoMuanbHbIN TECT.

Kpurepuii y2 upcona. [Tonpaska Heiitca.

Tabnuubl conpskEHHOCTH. YeThIPEXTIONbHBIE TAOIUIIBI AJIS1 HE3aBHCUMBIX BBIOOPOK.
Tounbiit kpuTepuii Ouirepa u KPUTEPHH Y2 ISl HE3aBUCUMBIX BEIOOPOK.

Koppensiuus mexay kaueCTBeHHbIMU ITEPEMEHHBIMHU.

[ToBTOpHBIE M3MEpeHNs OMHAPHBIX TepeMeHHbIX: kpuTtepun Mak-Hemapa u Koxpana.
Jlor-nmuHeHbIE MOAENH.

OO61ure npeacTaBiIeHus 0 METOAaX MHOTOMEPHOTO aHaiu3a. [[oHsTHEe MHOTOMEPHOTO paclpeesieHus], ero XapakTepUCTUKH.
Matpulisl Tucniepcuii, KoBapHauid U Koppensnuil nepeMeHHbIX. COOCTBEHHOE 3HAUCHUE U COOCTBEHHBIN BEKTOP MaTpHIlBl. MaTtpuia
JUCTAHIIUNA MEXIy O0BEKTaMHU.

[TonroroBka JaHHBIX JIJIs1 MHOTOMEPHOTO aHAJIM3a.

JIMCKpUMHUHAHTHBIN aHanu3. JJucCKpuMUHAHTHBIE QYHKINH, UX CTPYKTYpa U UHTEPIIPETALIHSL.
@Oyukiun knaccudukanuu u Knaccudukannonnas mMarpuua.

[TomaroBbIil AMCKPUMUHAHTHBIN aHAJIN3.

OO0600MIEHHBIN TUCKPUMUHAHTHBINA aHAITU3.

3anaun paKkTOPHOTO aHATH3A.

Pasznuynbie TrMBI hakToOpHOTO aHanu3a. [loMroTroBka JaHHBIX K aHATTU3Y .

AHanu3 riaaBHbIX KOMIIOHEHT, €r0 OCHOBHBIE 3Tallbl.

['1aBHBIE KOMIIOHEHTBI, X CTPYKTYpa U UHTEIPETAIIHS.

BpaieHnne KOMIIOHEHT.

Kanonnueckuii ananms.



61. BesiBNIeHHE CTPYKTYpBI JaHHBIX HA OCHOBE MaTpHIl JUCTAHIMHI Mex 1y oObekTaMu. CriocoObl OLIEHKH JUCTAHIMI B MHOTOMEPHOM
MIPOCTPAHCTBE.

62. MHOroMepHoOe IIKaJIUPOBAHUE, OCHOBHBIE ATAIIBI.

63. Iuarpamma lllennapaa. MuTeprperanus pe3yibTaToB MHOTOMEPHOTIO HIKATUPOBAHUSL.

64. KnnactepHslii aHanu3. Pa3nuuHble METOJMKY KJIACTEPHOIO aHAJIN3a, BAPHAHTHI OCTPOCHUS JEPEBHEB KIACCU(PHUKALINH.

65. Knactepuzauus meronom K cpenHux.

66. O000mEHHBIE TMHEHHbIE MOAETH. [IpUHIIUIIBI TOCTPOCHUS MOJIEIH.

67. ITorck onTuManbHON MOJIENH U MH(POPMALIMOHHBIE KPUTEPUH.

68. S3pIk R kak anmapar a5 aHanu3a OMOJIOrMYECKUX AaHHBIX. [IoAroToBKa JaHHBIX AJS aHaiM3a B R U UMIIOPT NaHHBIX.

69. I'papuaeckue naTepdeiice B R.

70. OcHOBBI cuHTaKcuca B R.

71. IlonGop u 3arpy3ka NporpaMMHBIX TAaKETOB U MOUCK (QYHKIUI, COOTBETCTBYIOLINX 3aa4aM HUCCIIEI0OBaHUS.

72. Onucanue naHHbIX. OCHOBHBIE CTaTHCTUYECKHE KpuTepuu B R.



