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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucuurnvaa 51.B.[1B.05.02 MeTo b1 MOJjleTMpOBaHUS U PUKJIaJHOM aHa/IU3 JAHHBIX OTHOCUTCS K UaCTH,
dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

NpoMbIULIEHHOCMU
u busHece, ¢ yuemom
803ModiCHOCMell
COBPEMEHHbIX
UHGOPMAYUOHHBIX
mexHosno2ull u
npo2pammupo8aHus u

KOMnblomepHoli
MexXHUKU

I1K-3.2: Ymeem onpedensimb
Ktouegble cgolicmea U

O2paHu4eHus cucmembl

OcHogHble npuembl U popmy-bl,
Nnooxo0bl K 000CHOBAHUIO
Memooos:

— UCMOYHUKU OaHHbIX; MUNb!
OaHHbIX; HOPMAMUBHO-NPABOBbIE
acnekmnl UX nosyveHus u
0bpabomku;

— meopemuuecKue 0CHO8bl
pasge0oUHO20 aHAAU3A U
Memoo08 CHUMNCEeHUs
PpasmMepHOCmU: KAACMepHO20
aHanusa; Memood 21aeHbIX
KOMNOHeHm, (pakmopHO20 U
pe2pecCcUoHHO20 aHaAU3d;

— 3/leMeHmMbl CMamuCcmu4ecko20
8b1800a U OUAZHOCMUKY
npumeHeHust Memooos;

— NPaKmMuKy npumeHeHust
Memooo8 8 NPUKAAOHbIX

3a0auax.

IIK-3.2:

YMETbH

dopmanu308amb NOCMAHOBKY
3a0auu u cmasums yeau
uccnedoeaHus

IIpumeHsimb MemoObl aHau3a
OQHHbIX; hopMyauposamb

pe3y/ibmambl aHaausd,

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
IIK-3: Cnocobex TIK-3.1: 3Haem mMemoObl TIK-3.1: Tecm
co30aeamo u aHanu3a u uccae008aHus 3HATh CobecedosaHue 3quém:
uccnedosams HoBble | yiamemamuueckux modeneii ¢ | ModenbHbie 3adauu ducyuniunbi | Ipakmuueckoe KOHMDObHbLE
mamemamuyeckue . p
obaacmu ¢yHoamenmanvHoli | «MemoObl MoOeauposaHus u 3adaHue
Modenu & 8 80NnpoChl
uH¢opmamuxu u NPUKAAOHOU aHANu3 OaHHbIX», TIpoekm
ecmecmeeHHbIX o
Haykax, UHGPOPMAYUOHHBIX noHsmuiiHbIli annapam u
mexHonoeauil ymeepotcOeHust.




npedaazams ux
UHmMepnpemayuio;
O60CHO8AMb B03MONCHOCMb
npumeHeHus Memood, onupascb
Ha e20 meopemuueckue
ceolicmea

ITTonb308ambcsi HABbIKAMU
CamocmosimenbHO20
8bINO/HEHUSI NPOEKMO8 C
UCNO/Mb308AHUEM NAKEMO8
cmamucmuueckux npoepamm,
8K/1I0Uast 8bIOOP NOCMAHOBKU
3adauu, 8bIOOp Memoda, aHau3
U UHmMepnpemayuo
pe3yabmamos.

IMonb308ambcs HABbIKAMU
OYeHKU Npo2paMMHbIX cpedcma,
gudemb 3a0ayu pazeumust
npoepamMMHbIX cpeocms U
HanpaeaeHusl ux paspabomku

3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€. 3

YacoB o yuedGHOMY I/IaHY 108

B TOM UHMCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 32

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1abopaTopHbIie PaGoThI) 0

- KCP 1

caMocTosTe/bHasA padoTa 75

ITpomexyTouHas arrecTanus 0
3auéTt

3.2. CozepkaHWe JUCIUIIIVHbI

(cmpykmypupoeaHHoe no memam (pasdenam) C YKa3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed
axkademuuecKux udacos u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHue pas3fesoB U TeM AUCLHUIIIMHBI

Bcero

B TOM UucC/ie

(gacer)

YacChbl M3 HUX

KonrakTHasi pabora (pabota Bo
B3aUMO/EeHCTBHY C TIperoaBaresem),

3aHATUS
JIEKLIMOHHOT O
THTIA

3aHsATHS
CEeMUHapCKOro
THITA
(mpakTuyeckue
3aHsATHsA/1abopa

Bcero

CamocTrosiTenbHast
pabota
obyuarorerocs,
Yacel




TOpHbIe
paboThI), Uacel
0 o} o} 0 o]
i ® ¢ ¢ ®
0 0 0 0 0
Tema 1. Besienue B nipeaMeT. [Ipumepsl NprMeHeHUs1 METOZI0B
MO/Ie/IMPOBAHYS /I aHA/IN3a JAaHHBIX B OHM3Hece, MPOMBIIUIEHHOCTH U 5 ) 9 3
conyanbHOM cdepe. [TocTaHOBKY yripaB/ieHUeCKUX 3a/au. VIHTepripeTaLust
pe3y/IbTaToB U BbIBO/bI JJIs1 yTIPaB/IeHYeCKHX pelleHHH.
Tema 2. MeTo/pl pa3Be/j0YHOr0, KOPPeJISILIMOHHOTO U JUCTIePCUOHHOTO 14 4 4 10
aHasms3a.
Tema 3. MeTo/pI K/IaCT@PHOI0 aHamu3a. Teopus U PUIOKeHus!. 14 4 4 10
Tema 4. MeTog, r/1aBHBIX KOMITOHEHT. Teopust ¥ IPUIO’KeHUSI. 24 8 8 16
Tema 5. BBefieHUe B perpecCUOHHBIN U (PaKTOPHBII aHa/MM3. 24 8 8 16
Tema 6. OCHOBBI CTaTUCTUUECKOT0 BBIBOZA /11 METOZOB TI. 2 — 1. 5. 14 4 4 10
Tewma 7. [IpuMeHeHVe METOZOB /i/Is1 aHAINA3a MO/Ie/IbHBIX 3a/a4. 12 2 2 10
ATTectanust 0
KCP 1 1
HWtoro 108 32 0 33 75

Cojep>xaHue pa3/e/ioB U TeM AUCIUIUIUHBI

Tewma 1. BeeseHue B npeamMeT. [Ipumepsl IpUMeHeHUsT METO0B MOZe/IMPOBaHusA /111 aHa/Iu3a JaHHbIX B
Ou3Hece, IPOMBILIEHHOCTU U COLManbHON cdepe. [T0CTaHOBKY yTpaB/ieHUeCKUX 3a/iad. VICTOUHWKY U TUTTBI
JaHHBIX. HOpMaTHBHO-TIPABOBBIE acTieKThI COOpa aHHBIX. VIHTepIipeTaLyist pe3yIbTaToB U BHIBOABI /IS
yrpaB/ieHueCKUX peleHUi.

Tewma 2. MeTo/ibl pa3BeJOUHOT0, KOPPESIIMOHHOTO U TUCTIEPCUOHHOTO aHam3a. [IpeicTaBieHre NCXOTHBIX
JaHHbIX. OnucaTtesibHast CTATUCTHAKA TIPU3HaKa Y IipeoOpa30BaHust MPU3HAKOB. AHaMN3 JIMHEWHOW 3aBUCUMOCTH
rpu3HakoB. ['eomeTpruecKuii CMBIC/ MapHOi Koppessiiun. ['eomeTpruuecKuii CMbICT KOPpesiliug B
MPOCTpaHCTBe MpU3HaKoB. OmnucaTe/ibHas CTaTUCTHMKA MaTpULbl laHHbIX. Berurcienue R u V(X). Koppensiuuu
(xoBapualun) 1ByX HaOOPOB Npu3HakoB. CBOWCTBAa COOCTBEHHBIX UHCEN M COOCTBEHHBIX BEKTOPOB.
CobcrBennblie napel Matpurl R u V(X). OpTroroHasbHbIe MaTPHLIBI M TTPeoOpa30BaHus MTPHU3HAKOB.
JwvcnepcroHHbI aHany3 (IpUMepsl).

Tema 3. MeTo/ibI KJIaCTepHOTO aHaiu3a. Teopust U IPUIOXKeHHs. 3aZiaua U MHCTPYMEHTHI K/IaCTEPHOTO aHaIu3a.
OLleHKa KaueCTBa K/1IaCTepHOT0 pelieHusi. Mlepapxuueckuii KiacTepHbii aHamu3. Metog K-cpegHux.
CorocraBieHre MeTOZOB. VlepapxXxuueckuii KJacTepHbIN aHanu3 1o Metofy Yopza. Kpurepuu Beibopa
KJ/IaCTEPHOTO pelleHNs.

Tewma 4. MeTo/ r/1aBHBIX KOMIIOHEHT. Teopust U puiiokeHusi. V3BieyeHue T/1aBHBIX KOMIIOHEHT Ha OCHOBe
KOppeJsILIMOHHON MaTpuIlbl. ['TaBHbIe KOMITOHEHThI B MAaTPUUHO# 3amuicu. CBOMCTBA IVIaBHBIX KOMIIOHEHT.
I'eoMeTpryeckuii CMBIC/ I'7IaBHBIX KOMIIOHEHT. [lucriepcus NCXOAHBIX TPU3HAKOB U TJIaBHBIX KOMITOHEHT.
[Mpumeprl. Kputepuu cHmKeHus: pa3MepHocTH. Koppersiiiys UCX0AHbIX TIPU3HAKOB U I7IaBHBIX KOMITOHEHT.
BocnipoussegienHble koppendauyy. CTaHjapTh3aLys IJIaBHbIX KOMIIOHEHT. VI3BiieueHue r/1aBHbIX KOMIIOHEHT Ha
OCHOBe KOBapHalMoHHOU MaTpuiibl V(X). Crieljudrka mpuMeHeHus: MeTo/a.

Tema 5. BBefjeHre B perpecCHOHHBIN U (paKTOPHBIN aHamm3. [IpUHIMIT HAMMeHbIINX KBaZpaToB. OO0CHOBaHMe
MHK. HaksoH u koppesnsiusi. CBoCTBa OCTaTKOB U OLIeHOUHBIX 3HaueHuH. [1paBusio pasioykeHUs: BapUaliiu.
Kosddurment gerepmunaiiyui. Cesizb KO3QUIIMEHTOB KOPPeSILUY U ieTepMUHaLuU. AHanu3 octatkoB. MHK
B (JIyuae HeCKOJIbKHX MepeMeHHbIX. BekTtopHas ¢opma 3anucy. IIpuBeseHHbIN KO3 UIEHT feTepMUHALIH.
I'eometpuueckuii cmbicn MHK v kputepun kauecTBa pelieHusi. @opMynupoBKa akTopHoi Mozenu. CBoicTBa
Matpul] hakTOpHBIX Harpy30k. ObocHOBaHMe BparteHus pakTopoB. CxeMa (akTopHOro aHamm3a. OrjeHKa



(hakTOpHBIX 3HaueHWH. Perienue MoienibHOM 3aaur. KpuTepuu KauecTBa pelieHusl.

Tema 6. OCHOBBI CTaTUCTUYECKOI'O BBIBOJA JJ11 METO/IOB II. 2 — I1. 5. AHa/IM3 3HAaUMMOCTU KOppeJIsiLivi,
JMCTIePCUOHHBIN aHa/MW3 3HaUMMOCTH Pa3/IMurii K/IaCTePHBIX LIEHTPOB, aHaIM3 3HAYMMOCTH MO/Ie/T PerpecCuH,
CTaTUCTUUECKUM TeCT Ha C(hepUUHOCTb.

Tema 7. IIpriMeHeHMe MeTOZOB /ISl aHa/TM3a MOZe/bHBIX 3a/1au: pa300p MOJe/TbHBIX 3a7iay /IS TPUMeHeHust
MeTo/10B K-cpe/jHUX, I/TaBHBIX KOMIIOHEHT, MepapX14yecKoro K/1acTepHOI0 aHa/u3a, OLleHKU MoJesel pocToi
Y MHO)KeCTBEHHOM perpeccuy, hakTopHOro aHamm3a. CaMoCTosITeNbHbIN KOMOMHHUPOBAHHBIN aHA/IN3 JAHHBIX.

4. YueGHO-MeTOfHUECKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJarommuXcs

CamocrosTenbHass paboTa 00yJaroU[uMXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aIaHUSIM JI7IsT TeKYIIero KOHTPOJISI ¥ TIPOME)KYTOUHOW aTTeCTalluy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBE/J€HHBIM B II. 5.

st obecrieueHus1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLMXCsl MCTIONB3YHOTCS:
OJIeKTPOHHBIE KYPChI, CO3/IaHHbIE B CHICTEMe 3/IeKTPOHHOTO 00yueruss HHI'Y:

MeTtoppbl MOZe/TMPOBaHUS Y TIPUK/IAAHOW aHan3 JaHHbIX - DUNT,
https://e-learning.unn.ru/course/view.php?id=6262.

Wuble yueOHO-MeTOAMYECKHE MaTepHaIbI:

1. CamoBunumii B.A. Bonbliive faHHbIe B cOBpeMeHHOM mupe. (15 Hosiopst 2017 roza pektop MI'Y
rMeHu M.B. JlomoHocoBa akaziemMuk B.A. CafoBHAUMII TPpOUWTAaI Tiepe]| CTyJeHTaMU, acClipaHTaMu U
COTPY/IHMKaMU TIePBYIO JIEKIMIO B PaMKaX HOBOTO MeX(aKy/IbTeTCKOT0 yueOHOTO0 Kypca).
Bupeosanucs http://media.msu.ru/?p=16379

2. banabanoB A.C., Ctporrusna H.P. AHanu3 1aHHBIX B 9KOHOMUYeCKHX TIPUIOKEHHUsIX. YueOHoe
nocobue. H. Hosropoa: M3a-so HHI'Y, 2004. — 136 c.

3. Ctponruna H.P., MapueBa I1.A. PerpecCMOHHBIM aHa/IM3 B 3SKOHOMUYECKUX NTPUIOKEHHUSIX :
YuebHoe nocobue. H. Hoeropog: M3a-so HHI'Y, 2002. — 214 c.

4. banabanoB A.C., CtponruHa H.P. AHanu3 aHHBIX B 9KOHOMUUYECKUX TIPUTIOXKEHUSIX.
Kommnerorepnsii npaktukym B SPSS. H. Hosropog: Usa-so HHI'Y, 2003. — 100 c.

5. Banabanor A.C., BmracoBa O.B., Ctponruxa H.P. CtatucTiuueckuii BbIBOJ B 9KOHOMUUYECKHX
npunoxenusx. H. Hosropog: N3a-so HHI'Y, 2002. - 67 c.

6. Ctponruna H.P. MeTozbl MogenMpoBaHus COLMAIbHO-9KOHOMHAUECKHX TTPOLIeCCOB: aHa/IU3
JaHHbIX. OYK, yueOHO-MeTouuecKuii KoMriiekc. @oH/L 31eKTPOHHBIX 00pa30BaTe/IbHBIX PECYPCOB
HHT'Y. H. Hosropog, 2014. NaenTtudukaimonHbii Homep 814E.14.08.
https://e-learning.unn.ru/course/view.php?id=814

7. Ctponruna H.P. MeTtozpbl MoilemTMpoBaHusl COL{MaTbHO-5KOHOMUYECKUX TIPOL[eCCOB: perpecCUOHHBIN
aHaim3. OYK, yuebHO-MeToquuecKuit KoMruiekc. @oH/ 3/1eKTPOHHBIX 00pa30BaTe/IbHbIX PECYPCOB
HHT'Y. H. Hoeropog, 2014. NaenTudukaimonHbii Homep 793E.14.08.
https://e-learning.unn.ru/course/view.php?id=793

5. @oHA OLEHOYHBIX CPEeACTB /I TEKYIero KOHTPO/Isi YCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMu Mo JUCIUIIMHE (MO/Y/II0)



5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKHM Ppe3y/ibTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TumnoBbie 3ajaHusa (omeHO4YHOoe cpeacTBO - Tect) 1A oOLeHKH CHOPMHUPOBAHHOCTH
xkomnerenuuu ITK-3:

Bonpochbl Tecta 0 npoueaype npumMmeHeHUn metoga (npumep)

Bonpoc 1

Tun eonpoca: 8800 3HaUeHUs

dopmynupoBka Borpoca: Paiin faHHbIX [IpakTukyM_1.sav. @opmat Beigaun: SPSS.
MogensHas 3afaua g1 Metoga K-cpegHux.

(dbopmar «1iesioe urcio»)

OtBeT 1: ync/Io uccaenyeMbIX TTPU3HAKOB. ..

Bepnoe 3HaueHue: 4

OrtBet 1: unC/I0 OOBEKTOB ...

BepHoe 3Hauenue: 108

OrtBeT 3: unc/10 0OBEKTOB C MPOMYCKaMH JJAHHBIX ...

BepHoe 3Hauenue: 0

OtBeT 4: cTpOUM K/1aCTepbl B IPOCTPAHCTBE Pa3MEPHOCTH ...
BepHoe 3HaueHue: 4

Bompoc 2

Tun gonpoca: 0OUHOUHbILI 8b160D

®opMynupoBKa Boripoca: Paiin gaHHbIX [IpakTukyM_1.sav. @opmat Belgaun: SPSS.
MogenpHad 3agava a1 meroga K-cpegHux.

Knacrepu3saims Oyzer npoBefieHa...

BapuaHTb! OTBETOB:

* 711 UCXOHBIX MPU3HAKOB

* 11 UCXOZHBIX CTaH/IapTU30BaHHBIX IIPU3HAKOB

Bomnpoc 3

Tun eonpoca: 8800 3HaueHus

®opmynpoeka Boripoca: Paiin gaHHbIX [IpakTukym_1.sav. dopmar Beigaun: SPSS.
MogenbHad 3agava aisa metoga K-cpegHux.

OO1Kii LIEHTP B UCXOAHBIX KOOpAUHATaX ((popmar **.*)
Otser 1: LE_m...

BepHoe 3Hauenue: 62.7

Otset 2: LE_f...

BepHoe 3HaueHue: 67.8

Otsert 3: KMC...

BepHoe 3HaueHue: 46.9

Otgert 4: KCP...

BepHoe 3Hauenue: 3.7

Bonpoc 4

Tun eonpoca: 8800 3HaUeHUs

dopmynupoBka Borpoca: Paiin faHHbIX [IpakTukym_1.sav. dopmar Beigaun: SPSS.
MogenbHas 3aga4a A Metofia K-cpeHux.

OOImuii 1IeHTp B CTaH/apPTHU30BaHHBIX KOOPAWHATAX ((hopMat **.*)

Oter 1: LE_m...



Bepnoe 3Hauenue: 0.0
OrtBer 2: LE_f...
BepHoe 3Hauenue: 0.0
Otget 3: KMC...
BepHoe 3Hauenue: 0.0
Otser 4: KCP...
Bepnoe 3nauenue: 0.0

Bompoc 5

Tun eonpoca: 6800 3HaueHus

dopmynupoBka Borpoca: Paiin faHHbIX [IpakTukym_1.sav. dopmar Beigaun: SPSS.
MogenbHasi 3a/jaua 151 MeToga K-cpegnux. (dhopmar *.***)

OrtBeT: nccnefyeMast CyMMapHas JUCIIepCHS ...

Bepnoe 3Hauenue: 4.000

KpuTepun oneHuBaHus (0L{eHOUHOE CPeACTBO - Tecr)

OrjeHka KpuTtepuu orjeHMBaHYs

3a4TeHO BOHpOCLI TeCTa OTBeUeHbI ITPABUJIBHO, pa60Ta Haj ommbKaMu rpoBeJeHa

He 3auTeHO TecT He OTBeueH, JT00 OTBEThI YACTUUHO IMMpaBUJIbHEI, pa60Ta Haj omnbKaMH He TMpoBeeHa

5.1.2 TunoBble 3ajaHus (oueHouHoe cpeactBo - CoOecejoBaHue) /i OLEHKH
chopmupoBanHocTa KommereHnuu ITK-3:

1. MaTpuua AaHHbIX, TUMbl NPU3HAKOB (YMCI0BOI, OPAMHANBHbIA, HOMUHA/bHbIN), CPE3bl AaHHbIX
(MpoaonbHbIN, NonepeyHblit). OnucaTeNibHas CTaTUCTUKA YMCIOBOTO NPU3HaKa (cpegHee, aucnepcus,
cTaHaapT). LleHTpMpoBaHue 1 cTaHaapTU3aums JaHHbiX. Moga, MeauaHa, rmctorpaMmma, KBapTuaun, Bbibpoc.

2. KoBapuauus 1 koppensauus. MoHATMA CTPOron, CUAbLHON, cpeaHeln, cnaboi NoNoXKUTENBEHON U
oTpuLAaTENbHOM KOppensumum n ee otcytcTeus. CBoncTea KoadduLMeHTa KoBapmuaLMmn 1 CBOMCTBA
KoapodumumeHTa Koppensaunm MpcoHa Ans UCXOAHbIX, LEHTPUPOBAHHbIX, CTaHAaPTU30BaHHbIX MPU3HAKOB.
AHanns anarpamMm paccemBaHus. JIoxXHas Koppenaums, BbiIopoChl, KOPPENIUUS U HEAMHENHAS 3aBUCMMOCTb.

3. CTaTMCTMKa NpM3HAKOB. BeKTop cpeaHMX 3Ha4YeHUI. MaTpuua KoBap1auuin. MaTpuua Koppensymi.
MaTpuua KoBapuaumii aByx Habopos NpusHakos (onpeaeneHus). CBoncTBa MaTpuLbl KoBapuauumii ans
LEHTPUPOBAHHbBIX U CTAHAAPTM30BaHHbIX MPM3HAKOB. CNOCObbI 3aMMCK U BbIYUCIEHUS MaTPULbI KOBapUaLmi 1
Koppensuni.

4. CTaTUCTUKA CAy4YalHbIX BEKTOPOB. MaTeMaTHM4ecKoe OXXuaaHue cly4anHoro Bektopa. Matpuubl
KOBapuaLmMit U KOppenauni cly4aitHoro Bektopa. Matpuu,a KoBapuauui AByx Cay4alHbIX BEKTOPOB
(onpepeneHns). 3anmMcb MaTpULbl KOBapUaLLMini U KOPPeNsaLMiA Yepes MaTeMaTUYeckne oxxmaaHums. CBoCTBa
MaTpuLpbl KOBapMaLmin CTaHAAPTU30BAHHOIO C/ly4alMHOro BEKTOpa.

5. TeopeMa o gucnepcun IMHENHOM KOMBMHALMM HE3ABUCUMBbIX ClyHaliHbIX BEIMYMH. TeopeMa O JIMHENHbIX
CBOICTBaX KOBapMaLMK CayYyanHbIX BEIMYMH. TeopeMa o Aucrnepcum IMHENHOM KOMBUHALMK ABYX NPU3HAKOB.
TeopeMa 0 IMHENHbIX CBOMCTBaX KOBapuaLmMn NpusHaKkoB (GopMyanpoBKku). OpToroHasibHble MaTPULLbl U UX
CBOICTBA (GOPMYIMPOBKH).



6. MoHATUE CyMMapHOI AUcnepcun NpM3HaKoB (418 MaTpUUpbl AaHHbIX). FTeoMeTpuyeckme CBOMCTBa
CYMMapPHOW ANCNEPCUMN.

7. 3apa4a KnactepHoro aHanusa. Tabavua npMHaaaexXHocT 06bEeKTOB KiacTepaM. MoHATUSA LeHTpa KnacTepa,
paccTosiHMs OT 06BEKTA 0 KNacTepa, PacCTosHMSA MEX Iy KaacTepaMu, PaccTosiHUS OT 06bEKTA 10 «CBOEro
Knactepar. [oHATUE NoKasaTe s KayecTBa KnacTepHoro petieHus D.

8. [eomeTpunyeckmne CBOICTBA NoKa3aTes KayecTBa KnactepHoro peweHus D.

9. MpaBUAO PasNOXKEHNA AUCNIEPCUN HA BHYTPUIPYMMOBYIO M MEXAYTpynnoByto aucrnepcun. CTaTUCTUYECKUi
CMbIcn nokasaTtens D 1 ero ceoicTBa.

10. AIrop1TM M OCHOBHOE CBOMCTBO MeToga K-cpeaHux. MpUHUMN NOCTPOEHMS LLENOYKM KNACTEPHbIX PeLLUEHWI
1 BblibOpa peLueHuns.

11. MeToa, nepapxmyeckoro KiactepHoro aHaamsa. Cnocobbl onpeaeneHns cXoacTBa 06bEKTOB, CXOACTBa
06bEeKTa U Ipynbl 06BLEKTOB, CXOCTBO ABYX FPpynn o6beKTOB (cNocobbl BbIGOpa paccTosHUS, crnocobbl Bbi6opa
npasuaa cBsA3n).

12. ANropuT™M METOo1a MepapPXMYECKOro KJ1aCcTEPHOTrO aHaim3a. CxeMa 06beAUHEHUS, pacCTOSIHUE
o6beamHeHus, GyHKUUS 06beanHeHUs. Kputepuii BbiIbopa KNacTePHOro peLleHus.

13. CpaBHeHUe MeToA0B K-CcpeaHUX 1 nepapxmieckoro Metoa Kaactepmsauun.

14. Ycnosus, LEeiM u cxemMa NnpUMeHeHns MeToa rnaBHbiX KoMnoHeHT (MIK). Kputepun KayectBa CHUXeHUA
pa3smepHocTH (101 06bSICHEHHOM CYMMapHOM aucnepcunn, o6LLHOCTU, Mo IeKUMsM). MaTpu1ua BECOBbIX
K03pHULMEHTOB rNaBHbIX KOMMNOHEHT (BKIK), cMbicn ee KoaddumeHToB. BbiGop Ha3BaHMIA [1aBHbIX
KOMIMOHEHT.

15. MicxoaHble gaHHble ans MIK, ceoicTBa MaTpuLbl Koppensauuii (R), UcnosibayemMble Npu NoCTpoeHnn
MeToAa, CBA3b MaTpuy, R 1 Z, onpeaeneHne rnaBHbix KOMNOHEHT. OnpeaeneHne MaTpuLbl 3HaYEHMI TNaBHbIX
KOMMOHEHT. Pa3aMepHOCTb, CBOMCTBA U cBA3b MaTpul, C, Z, W.

16. CBOICTBA r/1aBHbIX KOMMOHEHT: YTBEPXKAEHUA O cpeAHnNX u amucnepcusx MK,

17. CymMapHas aucnepcus Habopa Npu3HaKoB U ee FTeOMETPUYECKUI CMbICA. YTBEPXKAEHME O CYMMapPHOM
ancnepcun MK, ero reoMeTpm4eckuim CMbic.

18. YTBEpKAEHME 06 OTCYTCTBMM KOPPENALUM FNaBHbIX KOMMOHeHT. MK-3

19. YTBEpKaeHUs 0 cBOMCTBaX MaTpuLibl BKIK (BecoBbIX KO3 ULMEHTOB rNaBHbIX KOMMOHEHT).
20. OnpepeneHune obLLHOCTEN Yepes KoadduumeHTbl MaTpuubl BKIK, nx cMbich 1 cBoicTBa.

21. OnpepeneHune nokasartens d yepes KoapduumeHTbl MaTpuubl BKIK, ero cMbicn u cBOMCTBA.
22. BbIGOp KONMYECTBA MMaBHbIX KOMMOHEHT NMPpU peLleHnn 3a4a4 CHUXEHUS Pa3MepPHOCTU.

23. Mopenb GaKTOPHOro aHanM3a B KAaHOHUYECKOM N BEKTOPHOM 3anmcn. OCHOBHOE CBOMCTBO ¢paKTOPHOM
MoJenu. BocnpouseeaeHHas MaTpuL,a KoBapuaLuii.

24. OBLLHOCTU, XapaKTEPHOCTU U 10151 06 bACHEHHOM AMcnepcun. TeopeMa 0 KOBapMaLMSaX UCXOAHbIX
NPU3HaKOB M 00WMX GaKTOPOB.

25. OpToroHanbHble MaTpuLpl. TeopeMa o BpalleHunsa GpakTopoB. MIHBapuaHTbl Npu BpalleHnn. Lean
BpaLLeHMa GpaKTopoB.

26. ®aKTOpHbIN aHaM3: TEOPEMA O IMHENHOM Npeobpa3oBaHUM NPU3HAKOB. Moaenu



27. ®akTopHas MoAenb AN CTaHAAPTM30BaHHbIX MPU3HAKOB B KAHOHUYECKOM U BEKTOPHOM 3anncu. OCHOBHOEe
CBOMCTBO M ero obocHoBaHWe. BocnpomnseeaeHHas MaTpULLA KOppPeNsaUun.

28. O6WHOCTH, XapaKTEPHOCTU U A0/ 06bSCHEHHON Aucnepcum (onpeaeneHus, CBOMCTBA U UX
[LOKa3aTeNbCTRa).

29. TeopeMa 0 KoppensiLum NpmusHakos 1 obwmx GaktopoB. narpaMmbl GaKTOPHbIX Harpysok. MNpuHUmnbI
BpalleHMs paKTOpOoB.

30. Mopenb Ans cTaHAApPTM30BaHHbIX NPU3HAKOB. 3aJa4n U cxeMa uccnegoBaHus. OcobeHHOCTM MPUMEHEHUS
Mozaenn. Kputepmmn KayecTBa peLleHus.

31. TeoMeTPUYECKUIA CMbIC/T KOPPENALIMM NPU3HAKOB B NMPOCTPaHCTBE 06EKTOB M NPOCTPaHCTBE MPMU3HAKOB.
leoMeTpUYECKMI CMbIC/T GpaKTOPHOro aHaIM3a.

32. MNpobsieMbl NoncKa GaKTOPHbIX HArpy3oK. TeopemMa o «AMaroHasibHbIX» YCAOBUSAX HOPMUPOBKMU.

33. MpuHUMN rnaBHbIX GpakTopoB (TeopemMa). DOPMYINPOBKU TEOPEM O paHre MaTPUYHOTO NPOM3BEeAEeHUS U
CNEKTPa/bHOM Pa3/IoKEHUN.

34. O6ocHOBaHME OrpaHNYEHMIN Ha YNCNO OBLLUX GaKTOPOB.

35. OueHKa GpaKTOPHbIX Harpy30K METOA0M r/1aBHbIX GaKTOPOB: MOCTaHOBKA 3a4a4K, aNTOPUTM U KPUTEPUM
OCTaHOBKM. OLeHKa Yncsa o6Lmx GaKTopoB M Hava ibHasl OLEHKa 0BLHOCTEN.

36. OueHKa paKTOPHbIX 3HAaYEHUIN: MaTpULLA AaHHbIX KaK 3aMnCb peanmsauui cy4amHbiX BEKTOPOB, 3aJa4a Ha
OTbICKaHMe GaKTOPHbIX 3HAYEHUI, perpeccuoHHbI cnocob oleHKM. CBoMCTBa oLeHOoYHbIX MaTpuL, F, V(F) u A.
daKTopHbIe 3HA4YeHUS U BpallleHne GpaKTopoB.

Kputepuu onenuBanus (oneHouHoe cpeacTBo - CobecefoBaHue)

Ouenka Kpurepuu orieHMBaHus

3a4TeHO OTBeTHI Ha BOIIPOCHI JaHblI BEDHO W/IM UMEIOT He3HAUUTE/IbHbI€ HETOUYHOCTU

He 3auTeHO  OTBETOB HET WM JJOMYIIeHbI IPyOble OMOKN

5.1.3 TumnoBble 3afaHusa (oLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /I OLIEHKH
copmupoBanHocTu KommnereHuu ITK-3:

IIpakTHYecKue 3a/JaHUs N0 JUCLUILIMHE BK/TFOYAIOT:

1. CrapToBbiii mpakTUKyM. [lepBUUHBIN aHAIN3 JaHHBIX Ha MpUMepe Mo/ieIbHbIX 3afiau, aHaJu3 CTPYKTYPbI U
nuHamuku (pekomeHayetcst EXCEL)

2. PellieHre Mo/le/TbHBIX 33/jla4 MeTOZ,AMU KIaCTepHOro aHau3a (pekomeHayetcsi SPSS)

3. PeltieHrie MoJie/IbHBIX 3a/lay MeTO/IOM T71aBHbIX KoMMoHeHT (pekoMeHzayeTcsi EXCEL, SPSS)

4. ITocTpoeHHe OLIEeHOYHOT0 YpaBHEHUs ITPOCTON U MHOXKECTBEHHOU perpeccuu AJisi MOJeJbHbIX 3a/ja4u
(pekomenayetcst EXCEL, SPSS)

5. Perienuie MofiesTbHBIX 3a/1a4 MeTO/IOM (pakKTOpPHOTO aHanm3a (pekomeHayetcsi SPSS)

6. [IpakTrueckue 3alaHusl TeEOPeTUYECKOTO XapaKTepa

Copep>kaHrie U TIOPSJ0K BBITIOJTHEHUs 3a/JaHUM, a TakKe daiiyibl JaHHBIX TIpe/[CTaB/IeHbl Ha pecypce:



CmponeuHa H.P. MemoObl MOOeAupo8aHus CoyuanbHO-3KOHOMUUYECKUX npoyeccos: aHaaus oanHbix. YK,
yuebHo-Memooduueckull Komniaekc. PoHO 31eKmpoHHbIX 0bpazogamenbHbix pecypcogd HHI'Y. H. Hogeopoo,
2014. UoeumugpuxayuomHbili Homep 814E.14.08. - JTocmyn mpebyem

asmopuszayuu, https://e-learning.unn.ru/enrol/index.php ?id=827
(cm. CrapToBbIi IpakTUKYM, IIpakTukym 1, IIpakTukym 2, [IpaktikyMm 3 1 [lonmo/HUTe/TbHBIM IPaKTHKYM Ha

pecypce https://e-learning.unn.ru/enrol/index.php?id=827 )

B xopie BbINOIHEHUS Ka)KA0r0 NMPaKTUUeCKOro 3a/laHust

1. OnuiIMTe KOMITIEKT AaHHBIX MOZETBHOM 3ajaun.

2. ChopmynvpyiiTe 1iesb U 33/iauy NPUK/IaJHOIO aHaIU3a JaHHbIX.

3. [IpoBeuTe repBUYHBINM aHAIU3 JAHHbIX.

4. AprymeHTUpYyliTe IpUMeHeHHe MeToa MO/|e/IMPOBaHKsI.

5. OnuiuunTe MOHATUMHBIN anmapaT “ucciefloBaHus1, chopMyIMpyiTe CBOWCTBA METOA.

6. Onurpasick Ha MaTeMaTHYecKyr Mo/jieJib, OOBSICHUATE MPOTOKOJ 00paboTKU AaHHBIX Ha KOMIIBIOTEpE.
7. OtleHHTE KaueCTBO IMOCTPOEHHOUW Mozienu, chopMy/TUPYiiTe pe3y bTaThl UCCIeJOBaHMUS.

IIpakTH4YecKue 3a/JaHUS TeOPeTUYECKOro XapaKTepa (IpuMepsbI)

CdopmynupyiiTe ornpefesieHUsl U OK&OKUTE YTBEP)KeHUS:

1. CpoiicTBa Ko3¢duLeHTa KOBapraLMK U CBoicTBa K03 durrieHTa Koppessitiuy [1upcoHa A1t UICXOAHBIX,
LEHTPUPOBAHHBIX, CTaH/JapPTU30BaHHBIX TIPHU3HAKOB.

2. 'eomeTpuuecKye CBOMCTBA CYMMapHO# ucTiepChy (KJIaCTepHbBIN aHaIn3).

3. 'eoMeTpHruecKre CBOWCTBA MOKa3aTesisi KauecTBa KjlacTepHOro perieHus D.

4. I1paBusio pas3noKeHus AUCIepCUr Ha BHYTPUTPYIIIIOBYIO U MEXYTPYIIIIOBY1O.

5. YTBepeH!sI 0 CPeJAHMX U JUCTIePCHSIX T/IaBHBIX KOMIIOHEHT, O CyMMAapHOM JUCIIePCHU T1aBHBIX
KOMITOHEHT, 00 OTCYTCTBHM KOPPeJISILIUY I71aBHBIX KOMIIOHEHT, CBOMCTBAaX BECOBBIX KOI((ULIEHTOB I7IaBHbIX
KOMIIOHEHT.

6. OrnpeenieHue 0OIHOCTEH, MX CMBIC/T U CBOKCTBA, OMpe/ie/ieHHe [0 CYMMapHOH 00bsICHEHHOMH JUCTIEPCHH.
Br160p KO/MYecTBa T71aBHBIX KOMIIOHEHT.

7. dakTOpHasi MOAeNb /il CTaHAaPTU30BAHHBIX MTPU3HAKOB B KAHOHUYECKOW M BeKTOPHOM 3arucH.
Bocnipor3BesieHHasi MaTpHLia Koppersiuid. O61HOCTH, XapaKTePHOCTH U [1071s1 0ObsICHEHHON IUCTIePCUH.
Teopema 0 KOppeJsL{iy TIPU3HAKOB U 00IIKX (haKTOPOB.

8. Teopema 0 «JMaroHaJIbLHBIX» YCIOBUSX HOPMUPOBKU. [IpUHLIMTI TTaBHBIX (DaKTOPOB.

9. OueHKa (aKTOpHBIX HArpy30K MeTO/IOM IJ1aBHBIX (DaKTOPOB.

10. Ouenka (akTOPHBIX 3HAUEHUH.

Kpurepuu ouenuBanus (oreHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

Onenka Kpurepuu orjeHrBaHUs

3a/jaHuie BHITIOJTHEHO BEPHO B MTOJTHOM 00beMe, MO0 BHITIOJTHEHO B ITOTHOM 00beMe C
3a4TeHO
He3HAYUTe/IbHBIMU OIIMOKaMU

He SBAaHI/Ie He BBITIOJTHEHO, BBITIO/ITHEHO B CYII€CTBEHHO HEIMO/THOM obneme U AOIYyIeHbI
3a4UTeHO CylieCTBeHHbIE OILIKMOKH

5.1.4 TunoBble 3afaHusi (oneHouHoe cpejcTBO - IIpoekT) [ oLeHKHM c(opMHUPOBaHHOCTH
kovmnerennuu I1K-3:


https://e-learning.unn.ru/enrol/index.php?id=827
https://e-learning.unn.ru/enrol/index.php?id=827

IIpoekT: CaMoCTOATEeTbHBIN MPUK/IAJJHOH aHA/IN3 JaHHBIX KOMOMHUPOBAaHHBIM METO0;I0M
TemaTuka:

1. CaMocCTOATe/IbHBIN aHa/MN3 AaHHBIX KOMOMHMPOBAHHBIM METOZOM MePBUYHOTO aHa/TH3a, KJIaCTePHOr0
aHam3a (K-cpegHuX) U CTaTUCTUUECKOT'O BBIBOZIA

2. CaMOCTOSTebHBINM aHa/IU3 JAHHBIX KOMOWMHUPOBAHHBIM METO/[OM TIEPBUUHOTO aHa/u3a, HeEPapXuuecKoro
KJIaCTEPHOTO aHa/In3a U CTaTUCTHUUECKOTO BBIBO/IA

3. CamMOCTOSTeNbHBIN aHAIN3 JJAHHBIX KOMOWMHUPOBAHHBIM METO/IOM TIEPBUUHOTO aHA/W3a, PerPpecCUOHHOTO
aHa/iM3a U CTaTUCTUUECKOTO BBIBO/IA

4. CaMoCTOsITe/TbHBIN aHa/TU3 TaHHBIX KOMOMHHMPOBAHHBIM METO/IOM TIePBUYHOTO aHa/n3a, (akKTOPHOTO
aHasi3a (MeTo/ I/IaBHBIX ()aKTOPOB) M CTaTUCTUUECKOTO BBIBO/IA

5. CaMocToSITeTbHBIN aHau3 JaHHBIX KOMOWHUPOBAHHBIM METOJOM TIEPBUYHOTO aHa/ly3a, MeTO/A TJIaBHbIX
KOMITOHEHT U CTaTUCTUUECKOTO BLIBO/IA

WupvBuayansHbIe W TPYITIOBBIE 3a/IaHUS TPOEKTOB Pa3MyaloTCsl Komnaekmamu (gatinamu) OaHHbIX,
memamukoll i TIpUMeHEeHUEM PA3HbIX Memo008 MOOeAUPOBAHUS.

KomruiekTs! ((hatinbl) JaHHBIX ¥ METOAMUECKHe YKa3aHUs TTPe/[CTaB/IeHbI Ha pecypce:

Cmponeura H.P. MemoObl MoOeaupo8aHus coyuanbHO-3KOHOMUUECKUX NPOYeccos: aHanu3 0aHHblx. YK,
yuebHo-MemoouuecKull Komniaekc. DoHO 31eKkmpoHHbIX 0bpazosamenbHbix pecypcoe HHI'Y. H. Hogzopoo,
2014. MoeumugukayuonHbliii Homep 814E.14.08. - Jocmyn mpebyem

asmopu3sayuu, https://e-learning.unn.ru/enrol/index.php ?id=827.
(cm. IMpakTukyM 4 Ha pecypce https://e-learning.unn.ru/enrol/index.php?id=827 )

B xo/1e BBITIO/THEHUS TIPOEKTA:

1. Vicrionb3yiiTe fjaHHBIE B COOTBETCTBUM C MHAWBUyaTbHBIM 3aJjaHUEM.

2. OnipegenuTe 1ie/b UCCEJOBAHUS Y MaCCUB UCC/IelyeMbIX (haKTOPOB.

3. Wicnonb3yiiTe MeTOABI MEPBUYHOIO aHa/IM3a, CTaTUCTUYECKUH BBIBOJ, M METO/IbI CHYKEHUsI Pa3MEePHOCTH.
4. TIporpaMMHbIe CPe/ICTBA TI0 BBIOOPY CTYZIeHTa, PEKOMEHYETCsl CTaTUCTUUECKHUH MaKeT.

5. B cooTBeTCTBMY C MeTOAUYECKUMHU yKa3aHUSAMM [TOATOTOBbTE OTUeT.

[1pu noAroToBKe oTyera:

. OnuIIMTe KOMIUIEKT JIAHHBIX TIPOEKTA, YKAXKUTE 11e/1ec000pa3HOCTh UX (pUIbTpal[UK U (U/U) TPYTINAPOBKH.
. ChopmynupyiiTe Ljesiv U 3afiaudl TIPUKJIaJHOTO aHAIM3a AaHHbIX.

. ChopmynupyiiTe pe3ybTaThbl IEPBUUHOTO aHaIMU3a JaHHbBIX.

. ApryMeHTHUpY¥Te BBIOOP METO/IOB MOZeTUPOBAHUSL.

. Onuiuvre NOHSATHIHBIN arrapaT MeTof0B, chOpPMYJIMPYITe OCHOBHBIE CBOMCTBA METO/IOB.

. Onmpasich Ha MaTeEMaTUUYECKYIO MO/Ie/Tb U IPOTOKO/I 00pab0TKH JJaHHBIX, OMHUIIIATE 3TAIlbl UCC/IeJOBAHUS.

. CTpyKTYypUpYy#iTe TIO/y4eHHbIe pe3y/IbTaThl, TPOBeANUTe CPAaBHUTE/BbHBINA aHam3, CHOPMYIUPYITe BBIBOBI.
. OLjeHUTe KauecTBO MIOCTPOEHHOM MOZesu.

O 00O N Ul &~ WIN -

. YKaxurte HWHCTPDYMEHTBI UCC/IeJOBAHWAA.

Kputepumn onjennBaHus (oneHouHoe cpeAcTBO - [IpoekT)

Ounenka Kputepun orjeHMBaHUsA

3a4TeHO HPOEKT BBITIOJIHEH BEPHO U B IMMOJIHOM OGBEME, /00 BLITIOJIHEH B TI0JIHOM 00BeMe C



https://e-learning.unn.ru/enrol/index.php?id=827
https://e-learning.unn.ru/enrol/index.php?id=827

Ouenka Kpurepun oLieHUBaHus

He3HAUNUTEeTLHBIMU OIIMOKaMU

He
HpOEKT He BBIIIOJ/IHEH, BBITIO/IHEH B HEITO/JIHOM obneme U AOTMYyILleHbI CyILeCTBEHHbIE OILLIOKU
3a4UTeHO

5.2. OnucaHue MKaJl OIeHUBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH
arTecTanuu

Ikana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHQTEHHHﬁ

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIUI
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIMI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HAHUMU MuHuManbH | 3HaHWM B obGBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/IbHBIX - riporpamMme obbeme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiouieM
N TpeboBaHHMHA. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonylieHo TOATOTOBKH! nporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble OmubKH HECKOJIbKO MOATOTOBKH.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oImnb0oK
ommbok
ITpopemoHC
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBI®
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
YMeHH. PeliteHbl Bce | OCHOBHbIE yYMeHUSI.
3aj1au He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauv C Pemtens! Bce
MPOJEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHWTDb Hajuue 3a7launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHUH BemonHeHs! | u 3a/1aunl.
OCHOBHbIE olmMbKaMH. | OLIMOKaMHU.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BeimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMHU BCe 3a/laHus, B
MecTo rpy0Obie BCE BCe 3afIaHust
obyuarolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIIMOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJJ04eToB
TIO/THOM HEeKOTOpble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu pelueHun Nwmeetca ITpogemonc | Ilpogemonc | IIpogemonc | IlposemoHcTp
0a30BbIX CTaH/JapTHBIX MHHUMa/lbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | WPOBaH
HaBbIKOB. 3aja4 He bl Habop 6a3oBbie 6a3oBbie HaBbIKH TBOPYECKUI
HeBo3MO>KHOCTB TIPO/IEMOHCTPHD | HaBBIKOB HaBBIKW TIPY | HABBLIKW IIPU | TIPH TIOAXOZA, K
OL|eHUTh HalMuKe | OBaHbI Oa3oBble | IS peleHnn pelLIeHnn perIeHnn peILIeHNI0
HaBBLIKOB HaBBIKW. VIMenu | peleHust CTaH[apTHB! | CTAQHJAPTHBI | HeCTaH[ApT | HeCTaHJApTHEI
BCJIe/ICTBUE MecTo rpy0Oble CTaH/IapTHBI | X 3371y C X 3a7au 6e3 | HBIX 337jaU | X 3ajad
OTKa3za oumbKU X 3a1au C HEKOTOpPBbIM | OLIMOOK U 6e3




obyuarorierocsi ot
oTBeTa

HEKOTOPBIM
u oImMOOK U

u HeJIoueToB
HeJoueTaMu HeJI0UeTOB
He/loueTaMu

IIxana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTaluu

Onenka YpoBeHb NOJrOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YaCcTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
IUCLMIUTMHA, CHOPMUPOBAHBEI Ha YPOBHE He HIDKe «IPEeBOCXO/IHO», TPOJEeMOHCTPHUPOBAHBI
3HaHWs, YMEHHUs, BJJileHHUs1 10 COOTBETCTBYIOILMM KOMIIETEHL[USIM Ha YpOBHE BbIlIe
pelyCMOTPEeHHOT0 TIPOrpaMmmoi
OT/IMYHO Bce xkommeTeHIMM (YacTd KOMIIETEHIMH), Ha (OpPMUpOBaHWe KOTOPLIX HarpaBjeHa
[IUCLMIUIMHA, COPMUPOBaHBI HA YPOBHE HE HIDKE «OTIUYHO».
3AUTEHO 0uYeHb XOpOIIIo Bce xommeTeHIMM (YacTM KOMIlETeHLMM), Ha (OpMUpOBaHME KOTODbIX HarpaBjeHa
UCIUTUTAHA, COPMHUPOBAHBI Ha YPOBHE He HIDKE «O0UeHb XOPOIIIO»
X0poLIo Bce xkommeTeHIMM (YacTd KOMIIETEHIMH), Ha (OpPMHUpOBaHWe KOTOPLIX HarpaBjeHa
JIUCLIMIUIMHA, COPMUPOBaHbI HA YPOBHE He HIDKE «XOPOLIO».
yAoBJIeTBOpUTEeNb | Bce KomreTeHIMM (YacTd KOMIIETEHIMH), Ha (OPMHUpOBaHHWe KOTOPLIX HarpaBjeHa
HO [MUCLIMIUIMHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJI€TBOPUTEILHO», TPU 3TOM XOTs ObI
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyaoBieTBopuTe | XOTs ObI OfIHA KOMITETeHIMsi CHOPMHUPOBaHa Ha YPOBHE «HEY/IOB/IETBOPUTE/IHLHOY.
JILHO
He 3a4YTeHO
TJI0X0 Xots 6bI 0JjHa KOMITEeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0»

5.3 Tumnomblie KOHTPOJ/IbHbIE€ 3daJdHHA HW/IH HHbI€ MaTepHdJ/Ibl, HEOGXOJI[I/IMBIE AJIA OLl€éHKH
pPe3y/bTdTOB Oﬁy'-le}[l/lﬂ Had HPOMQ)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oLeHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /1A OLEHKH
copmupoBaHHocTH KomneTeHuu [1K-3

KOHTPOJIBH])IE BOIIPOCHI IT0 UTOI'dM BBIINIO/THEHUSA NIPAKTHYECKOI'0 3d/ldHUA TEOPETHYECKOI'0 XapaKTepa

1. TIpuBeuTe MOCTAaHOBKY 3ajauu, chopMynupyiTe MeTO/ MO/Ie/TMPOBaHNs, IPUBeAUTe OTpeseneHus 1
JlOKa3aTe/IbCTBO YTBEP)KAEHUH B COOTBETCTBUM C 3a/|JaHUEM.

2. YKaKuTe MeCTO ¥ poJjib JJ0Ka3aHHbBIX YTBEPKAEHUM B CCTEME TeOPETUUECKOT0 0O0CHOBaHHS MeTo/ja
3. YKaXku'Te MeCTO U POJib J0Ka3aHHBIX YTBEPKAeHUM B cdepe IpUMeHeHUs] MeTo/a.

KOHTPOJIBH])IE BOITIPOCHI IT0 UTOI'dM BBIINIOJTHEHUA APYIHX IIPAKTHYECKHUX 3a/1am/1171 (l'lpaKTI/IKy'M)

1. OnuImmMTe UCXOJHBIE JaHHBIe MPAKTUUeCKOro 3aaHus (dhaiin JaHHbIX).
2. ChopmynupyiiTe 1iesb ¥ 3aia4y UCC/IeA0BaHUS.

3. IlpoBeauTe MePBUYHBII aHAIN3 AaHHBIX.

4. AprymeHTHpYTe IPUMeHeHre TPe/IJIOKeHHOTO B 3aZlaHUH MeTOZa.



5. OnummTe NMOHATUNHBIN arrapaT NPOBeleHHOT0 UCC/ieoBaHusI, CPOPMY/IMPYITe ero OCHOBHBIE CBOMCTBA.
6. KommeHTHpPYy#Te KOMITbIOTEPHYIO AUAarHOCTHKY TTOCTPOEHHS PellieH s,

7. I[IpoBepbTe KOPPEKTHOCTh TIPUMeHeHUs1 MeTo/ja (eC/Ti HY>KHO, UCIIO/Ib3yiTe CTaTUCTUUeCKUH BLIBOJ),

Y OTIpeie/IuTe KauyeCTBO pellleHusl.

8. Cchopmymupytite pe3yibTaThl UCC/IETOBAHUS.

9. [IpuBesvTe XapaKTePUCTHKY UCIOIb30BAaHHBIX POTPAMMHBIX CPe/ICTB.

KOHTpOJIbeIe BOIIPOCHI 110 UTOr'aM BbIINO/THEHUA MPOEKTA

1. OnuIIMTe UCXOHbIe JAHHBIE TIPOEKTa, 1[e/1ec000pa3HOCTb UX (PUABTPALIMH U (M) TPYIIIUPOBKH.

2. OnuimuTe repBOHaYaIbHbIE U OKOHUATe/bHBIE 1[eJTH U 33/IlauM UCCIIe/JOBaHUS (UX MOXKET ObITh HECKOJIBKO).
3. Ccopmymupytite pe3yibTaThl IEPBUYHOTO aHa/IM3a JAHHBIX.

4. AprymeHTHUpY#iTe BEIOOD METO/IOB [Jis JalbHEHIIero ucciefoBanusi. OMUILINTe WX TIOHATUHHBIN armapar.
5. Onupasick Ha KOMIOBIOTEPHYIO JUAarHOCTUKY, OMUILWTE 3Tarbl IPUMEHEHUs] METO/0B.

6. [IpoBepbTe KOPPEKTHOCTDL MPUMeHEeHHs1 MeTO/I0B (ec/id Hy>KHO, UCTIO/b3YHTe CTaTUCTUUECKUN BBIBOJ),
orpe/ieNTuTe KaueCTBO MPe/JI0OKeHHBIX PellleHn .

7. CTPYKTypHUPYHTe 0/TyueHHbIe Pe3y/IbTaThl, CHOPMYTUPYUTE BHIBOPBI.

8. [IpoBeauTe CpaBHUTE/BHBIN aHAINU3 UCIT0/Ib30BaHHBIX MOAX0J0B U METO/IOB.

9. IlpuBevTe KOMILJIEKCHYIO XapaKTePUCTUKY UCIO0/b30BaHHBIX MPOTPAMMHBIX CPeJICTB.

KOHTpOJIBH]:Ie BOITIPOCHI IT0 UTOI'dM H3yUYE€HHUA TE€OPETHUYECKOI0 MdepUad/id

1. Marpulia JaHHBIX, TUTIBI TPU3HAKOB (UMC/IOBOM, OpIMHA/IbHBINA, HOMUHA/IbHBIN), CPe3bl JaHHbBIX
(Tpoz0/bHBIN, TonepeyHblil). OnucarenbHas CTaTUCTHKA YMC/I0BOT0 MpM3HaKa (cpefiHee, IUCIEpCHs,
cranzapt). LleHTprpoBaHue U cTaHjapTU3aLys AaHHbIX. Moza, Me/jiaHa, TuCTorpaMMa, KBapTU/IH, BEIOpOC.

2. KoBapwuarist 1 Koppessiist. [IoHATHSI CTPOroH, CHTbHOM, CpeZiHeH, c1aboii MoIoKUTeTbHON U
OTpHULiaTe/TbHOM KOppessiliui U ee oTcyTcTBUsl. CBOMCTBa KO3 dHLIeHTa KOBapUaL[u U CBOMCTBA

K03 duimeHTa Koppensnuu [TupcoHa /151 ICXOAHBIX, [IeHTPUPOBAHHbBIX, CTaHAPTH30BaHHBIX MTPHU3HAKOB.
AHanu3 ivarpamMM pacceuBaHUst. JIo)KHasi KOPPeJsLysi, BHIOPOCKI, KOPPeJISiLivs U HellMHeHHast 3aBUCUMOCTb.

3. CraTucTrKa pU3HaKoB. BeKTop cpefiHMX 3HaueHui. Marpuija KoBapyaruii. MaTpuiia KOppeJsiliyi.
Marpuiia KoBapHaIii iByX HabopoB Mpu3HAKOB (orpeenienust). CBOMCTBA MaTpUI[bl KOBapHALIUH 15t
LIEHTPUPOBAHHBIX W CTaHIaPTU30BaHHBIX MPH3HAKOB. CII0COOBI 3aMMCH U BBIUMC/IEHHUS] MAaTPULII KOBapHalui 1
KODpeJsILvi.

4. CTaTUCTUKA CIy4alHbIX BEKTOPOB. MaTemMaTUUeCKOoe O>KUJaHHe Cy4allHOro BeKTopa. MaTpuLibl
KOBapHalWii U Koppessiiuii ciydyaiiHoro BekTopa. Matpuiia KoBapualyii IByX C/y4aliHbIX BEKTOPOB
(omipesiesieHust). 3amuch MaTPUI[bI KOBapUaLlii M KOppesiluid yepe3 MaTeMaTuueckue oxkuganvs. CBoMCTBa
MaTpuIibl KOBapHaliii CTaHAAPTHU30BaHHOTO C/Ty4aliHOT'O BEKTOpa.

5. TeopeMa 0 iWCTIEpCHUY JIMHEMHOW KOMOWHAI[UM He3aBUCHMBIX CTyYaiiHbIX BeJIMUKH. TeopeMa o JIMHeHHBIX
CBOMCTBaX KOBapHaL[X C/IyYaiHbIX BeMnurH. TeopeMa 0 AUCTepCHH TMHeHON KOMOMHAIUN JBYX TIPU3HAKOB.
TeopeMa 0 JTMHEHHBIX CBOWCTBAX KOBApUALMK TIPHU3HAKOB ((hopMyiupoBKH). OpTOroHaIbHbIe MAaTPHULIBI U UX
cBocTBa (POPMYTUPOBKH).

6. [ToHATHE CyMMapHOM JUCTIEPCUH TTPU3HAKOB (/11 MaTPUI[bI AHHBIX ). ['eoMeTprUecKrie CBOMCTBA
CyMMapHOH WCIIepCHH.

7. 3ajaua KnacTepHOro aHamm3a. Tabmuija mprUHaZIeXKHOCTH 00beKTOB KiacTepaM. ITOHATHS [ieHTpa K1acTepa,
paccTosiHUs OT 00beKTa /10 K/lacTepa, PaCCTOSTHUS MeXK/ly KacTepaMU, pacCTOsIHUSL OT 00beKTa [I0 «CBOEro
KiacTtepa». [ToHATHe OKa3aTess KayeCTBa KJaCTePHOro pelieHus D.



8. FeOMeTpI/I‘—IECKI/Ie CBOMCTBA TI0Ka3aTeisi KauecTBa KJ/IaCTEPHOTI'O pelleHns D.

9. I1paBusio pas/oyKeHus! JUCIIepCUY Ha BHYTPUIPYIIIIOBYIO U MeXKAYTPYIIOBYIO Aucrepcuu. CTaTuCTUYecKui
CMBICJI TOKasaTess1 D 1 ero cBoicTBa.

10. AnropuT™ 1 OCHOBHOe CBOMCTBO MeTozia K-cpeHux. [IpUHILMIT TOCTPOEHYsI LIETIOUKH K/1aCTepHBIX
peleHNi 1 BBIOOpA perIeHwsl.

11. MeTo/ nepapXru4ecKoro KaacTepHoro aHaiu3a. Crioco0bl orpe/iesieHust CXO/CTBa 00bEKTOB, CXO/ICTBA
00beKTa 1 TPYIIbl 00bEKTOB, CXO/ICTBO [IBYX IPYIIT 00bEKTOB (CITOCOOBI BEIOOpA pacCcTosIHUS, CTIOCOOBI BBIOODA
TpaBUJIa CBS3N).

12. AnropuT™ MeTo/ja epapX1UuecKoro KJaacTepHoro aHamm3a. Cxema 00beliHeHHs], pacCTOsIHUe
obwveuHenys1, pyHKUUsS 00bearHeHus. KpuTepuii BbIOOpa K/1aCTePHOTO peleH s.

13. CpaBHeHue MeToZ0B K-CcpeHMX U MepapXruuyecKoro MeToza KiacTepusaLivu.

14. YcnoBus, 11e/id ¥ cXxeMa TpuMeHeHus1 MeTo/ia T/laBHbIX KoMmrioHeHT (MI'K). KpuTtepuu KauecTBa CHIKEHUS
pa3MepHOCTH (07151 00BSICHEHHON CyMMapHOW AUCTIEPCHHU, OOIITHOCTH, MO JIeKIMsIM). MaTtpuiia BeCOBBIX
Ko3(dureHToB riaapHbIX KomoHeHT (BKT'K), cmblic ee Ko3dduireHToB. BBI00p Ha3BaHUM I'/IaBHBIX
KOMIIOHEHT.

15. Ucxopuble nannble g1 MI'K, cBoiicTBa MaTpuLibl Koppensanui (R), ncnosb3yemsle MPU NOCTPOEHUH
MeToza, CBs3b MaTpuL R 1 Z, onpesiesieHue ry1aBHbIX KOMIIOHeHT. Onpe/iesieHre MaTpPULIbl 3HaUeHUH [J1aBHbIX
KoMrioHeHT. Pa3mepHoCTh, cBOMCTBa U CBsA3b Matpull C, Z, W.

16. CBolicTBa I71aBHBIX KOMIIOHEHT: YTBEPKAEHHUs 0 cpefHUX U fucnepcusx ['K.

17. CymmapHas fucriepcust Habopa MpU3HaKOB U ee TeOMeTPUUYeCKU CMBIC/. Y TBep)K/eHHe 0 CyMMapHOH
mucnepcun 'K, ero reomeTpryeckuii CMbICIT.

18. YTBepxkaeHre 00 OTCYTCTBUM KOPPEJSILUY TJIaBHbIX KOMITOHeHT. [TK-3

19. YtBepxaenus o cBoiictBax MaTpHiibl BKI'K (BecoBbIX K03Gh(hHUIIMEHTOB T/IaBHBIX KOMITOHEHT).
20. Oripezenenvie obiHOCTel uepe3 KodddurmenTsr Mmatpurbl BKI'K, MX cMBIC 1 CBOMCTBA.

21. Onpepenenue noka3arens 6 uepe3 ko3 duipente Mmatpuisl BKI'K, ero cmbici u cBoiicTBa.
22. Beibop KoMuecTBa IIaBHBIX KOMIIOHEHT TIPH PellieHrH 3a/jau CHYKEeHHs] pa3MepHOCTH.

23. Mogenb (hakTOpHOTO aHanM3a B KAHOHUYECKOM 1 BeKTOPHOM 3anucy. OCHOBHOe CBOWCTBO (haKTOPHOM
Moziesid. Bocmipor3BeieHHasi MaTpuija KOBapyaljuii.

24. O6IIHOCTH, XapaKTePHOCTH U J10/1s1 00BsICHEHHOM ucriepcun. TeopeMa 0 KOBapHarysiX UCXOAHBIX
MIPU3HAKOB 1 00IIMX (haKTOPOB.

25. OproroHabHbIe MaTpHIlbl. TeopeMa o BpailjeHus1 hakTopoB. VIHBapyaHThI MpH BpailieHuu. Llenu BpaiijeHus
(haxTOpOB.

26. MaKTOPHBIN aHa/M3: TeOpeMa O JIMHeHHOM rpeoOpa3oBaHUM MPU3HAKOB. Mogenu

27. ®akTopHas MO/ieJib /ISl CTaHJapTU30BaHHbBIX TIPU3HAKOB B KAHOHMUECKOH 1 BEKTOPHOM 3arucu. OCHOBHOe
CBOWCTBO M ero 060CcHOBaHVe. Bocrnpoun3BeieHHasi MaTPHIla KOPPeJIsiLyi.

28. OOIIHOCTH, XapaKTePHOCTH U [10Jis1 00BSICHEHHOU Jucriepcu (oripesiesieHys, CBOMCTBA B UX
JlOKa3aTe/ibCTBA).

29. TeopeMa 0 KOppeJISILiUY MPU3HAKOB ¥ 001X (hakTOpoB. JJuarpaMMbl ()aKTOPHBIX HAarpy30K. [IpUHIUTIBI
BpallieHus (pakTOpOB.



30. Mogenb [/1s1 CTaHAapTU30BaHHBIX TIPU3HAKOB. 3aZlaud M Cxema ucciefoBanys. OCoOeHHOCTU TTPUMEHEHUST
Mojien. Kputepun KauecTBa pelieHusl.

31. T'eoMeTpUUECKHUI CMBIC/T KOPPEJISILIUY TTPU3HAKOB B MPOCTPAHCTBE 00HEKTOB U MPOCTPAHCTBE TIPU3HAKOB,
["eoMeTpuUecKuii CMBICT (AaKTOPHOT'O aHaM3a.

32. TTpobeMsI TIoMCKa GaKTOPHBIX HArpy30K. TeopeMa 0 «MaroHaabHbIX» YCIOBUSIX HOPMUPOBKH.

33. [IpuHLMI r71aBHBIX (akTOpOB (TeopeMa). POpMy/TMPOBKU TEOPEM O paHTe MaTPUUYHOI0 MPOU3BE/IeHUs U
CIeKTPaJIbHOM Pas/oyKeHUH.

34. O6ocHOBaHMe OTpaHUYEHUH Ha YMCI0 00IMX aKTOPOB.

35. OtueHKa (haKTOPHBIX HArPY30K METOZOM TJIaBHBIX (DAKTOPOB: TIOCTaHOBKA 3a/lauM, alrOPUTM U KPUTEPUU
ocTaHOBKH. OrjeHKa uncia o6myx ¢pakTopoB ¥ HayasIbHast OLleHKa OOIHOCTeH.

36. OtieHKa (haKTOPHBIX 3HAUEHUWH: MaTPHIla JAHHBIX KaK 3aMyCh Pear3arivii CTyYaliHbIX BEKTOPOB, 3a/jaua Ha
OTbICKaHHe (DaKTOPHBIX 3HAUEHHWH, perpecCUOHHbBIN criocob orjeHKU. CBokcTBa otieHOuHbIX Matpur] F, V(F) u
A. ®akTOpHBIe 3HaUeHUs U BpallieHHe (HaKTOpOB.

Kputepuu onjeHnBaHus (0LleHOYHOEe CPeCTBO - KOHTPO/IbHBIE BOIIPOCHI)

OueHka Kputepuu olieHuBaHUs

KoHTpO/bHBIE BOTIPOCHI OTBEUEHBI BEPHO M B TIOJIHOM 00beMe, MOTYT OBbITh JOMYILeHbI
He3HauMTebHble HETOUHOCTH

3a4TeHO

He OTBeTOB Ha KOHTPOJIbHbIE BOMPOCHI HET, OTBETHI ZIAHBI HE B TIOJTHOM 00heMe U/TH JIOTTYIIeHbI
3aUT€HO CYIIIeCTBEHHbIE OIIMOKH

6. YueOHO-MeTOMUECKOEe H HH(OpMaLMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. l'nepenko bopuc Bragumuposuu. Kypc Teopun BeposiTHOCTeH : [yue0. AJist MeX.-MaT. CrieliiaibHOCTei
yH-TOB]. - 6-€ u3z., mepepab. u form. - M. : Hayka, 1988. - 466, [1] c. : un. - ISBN 5-02-013761-8 (B

niep.) : 1.20., 483 3k3.

2. AHanmm3 faHHbBIX : yuebHuK / B. C. MxurapsH [u ap.] ; mog pepakuueit B. C. MxuTapsiHa. - MOcCKBa :
FOpaiir, 2023. - 490 c. - (Bsiciiee obpa3oBanue). - ISBN 978-5-534-00616-2. - TeKCT : 37IeKTPOHHbIH //
OBC "FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=847079&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. lybpoB A6pam MowuceeBrnu. MHOrOMepHbIe CTaTUCTHUYECKHE METO/IbI : YUeOHUK. - M. : ®uHaHCHI U
cTaTucCTHKa, 1998. - 352 c. - 44.70., 2 3K3.

2. MupkuH b. I'. BBefjeHre B aHa/mM3 JaHHBIX : yueOHUK 1 pakTUKyM / B. I'. MupkuH. - Mocksa :
FOpaiit, 2023. - 174 c. - (Boicizee o6pasoBanue). - ISBN 978-5-9916-5009-0. - TekcT : 371€KTPOHHBIH //
OBC "FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=843081&idb=0.

3. AiiBassiH Cepreii AprembeBuu. [IpukiiaziHast cTaTuCTHKa. OCHOBBI SKOHOMETPHUKHY : yue0. /i By30B : B
2 1. T. 2. OCHOBBI 5KOHOMETPHUKHM. - 2-e u3j., ucmp. - M. : KOHUTU-JAHA, 2001. - 432 c. - (Tacis). -



ISBN 5-238-00305-6 : 336.00., 12 3K3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

OnepauyonHas cuctemMa Windows (utieH3ust), SPSS vnu Statistica (yiuieH3us), Microsoft Office
(uLeH3us),

TeKCTOBbIN pefakTop Word, Tabmunbiii pegakrop EXCEL, pacimpenue "AHanu3 1aHHBIX B TIaKeTe
EXCEL,

6a30BbIif KOMIJIEKT U KOMILIEKT "AHanu3 JaHHbIX" MpodecCoHaNIbHBIX CTaTUCTUUYECKUX MaKeTOB
Statistica umu SPSS,

OIILMOHAIBHO MPOTPaMMHBIe CPeZICTBA aHa/k3a JaHHBIX Ha Oa3e Python, C++

WHTepHeT-pecypcesi:

1. Ctponruna H.P. MeTo/ibl MO/ie TMPOBaHUS COLIMA/IbHO-9KOHOMUYECKHUX TIPOLIeCCOB: aHa/Iu3 JAHHBIX.
9VYK, yuebHO-MeTOAMUeCKUA KoMIlieKc. POH/I 37IeKTPOHHBIX 00pa3oBaTebHbIX pecypcoB HHI'Y. H.
Hogropog, 2014. Unentudukarmonssiii Homep 814E.14.08. https://e-learning.unn.ru/course/view.php?
id=814 - TpebyeTcst perucTparusi.

2. CtponrunHa H.P. MeTopl MozieTMpoBaHusi COLMaIbHO-9KOHOMUYECKUX TIPOL[eCCOB: perpecCUOHHBIN
a"anm3. OYK, yuebHO-MeToquuecKuit KoMruiekc. @oH 1 3/1eKTPOHHBIX 00pa30BaTe/IbHBIX PECYPCOB
HHT'Y. H. Hosropog, 2014. NaenTudukaipoHHbii Homep 793E.14.08.
https://e-learning.unn.ru/course/view.php?id=793 - TpebyeTcst peructparysi.

3. Poccuiickuii ctaTucTUUecKuii exxerofiHuK. PoccraT (exkerosHoe oduipanbHoe uszianue). CalT
deznepanbHOM CTyKObI TOCYZAPCTBEHHOM CTaTUCTHKY. https://rosstat.gov.ru/folder/210/document/12994,
http://www.gks.ru/bgd/regl/b16_13/Main.htm

7. MaTepHua/IbHO-TeXHHYECKoe o0ecreyeHHe JUCHUIIMHBI (MOY /1)

YueOHble ayfUTOpWU [/ TIPOBeJeHHs] y4eOHBIX 3aHATHH, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHON
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpezicTBaMU 00yUeHHsI, KOMITbIOTePaMH, CIelaji3upOBAHHBIM 000pyj0BaHNeM: YueOHast ayUTOPHS
[J1l TIpOBeJleHUsl JIeKLUM, OCHallleHHass IlapTaMy, CTy/bsMH, 00si3aTebHO Y4eOHOW [JOCKOM.
ObopyzoBaHue [jisi TI0Ka3a Tpe3eHTalud (TIepCOHAbHBI KOMIIBIOTEpP, TIPOEKTOp, 3KpaH).

TepmuHan-Knacc C JIMLIeH3UOHHBIM IIPOrpaMMHBIM obecrieueHueMm.
YuebHast 1 Hay4Hasi UTepatypa, npejcraBieHHas B bubmioreunom dorge HHI'Y, B 371eKTpOHHBIX
ouboTekax u Ha Kadepe OYMUA NNTMM.

[TomerrieHust 711 CAMOCTOSITE/TBHON pabOThl OOYYAIOIIUXCS OCHAIeHbI KOMITbIOTEPHON TEXHUKOHU C
BO3MOKHOCTBIO TOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[TomerrieHust 711 CAMOCTOSITE/TBHON pabOThl 0OYYAIOIIUXCS OCHAIeHbI KOMITbIOTEPHON TEXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IeKTPOHHYIO
WHGOPMAaILIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nofrotoBku/crietanbHocT  02.03.02 - ®yHAaMmeHTasnbHash MHPOpPMaTHKa W HWHGOpPMALMOHHbIE
TeXHOJIOTUH.

ABtop(b1): CTponruHa Hatanbsi PomaHOBHa, KaHAUAAT (PU3NKO-MaTeMaTUUeCKUX HayK, JOLIeHT.



3aBepyromumii Kadenpoii: Kanuaun Anekceli BsuecsiaBoBuu, OKTOp (GH3UKO-MaTeMaTUUeCKHX HayK.

ITporpamma ofj00peHa Ha 3acelaHUU METOIUUeCKOM Komuccuu ot 17.12.2025, mpoTokos Ne MPOTOKO
Neb.
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