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1. IlepedyeHb IUIAHMPYeMBIX Ppe3yJbTATOB O0y4YeHHUS] IO JAUCHHUILVIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOCHHS MPOTrPaMMBbl

1.1. JIuciumiuvHa «AHAIM3 — JAHHBIX)» obOecrieunBacT  OBIAACHHE  CIICAYIOIIUMHU
KOMIICTCHIIUSIMU
Kon HanMeHoBaHHEe KOMIIETCHIHN Kox stana | HaumeHoBaHue
KOMIICTCHIIHU OCB OCHHSI | JTara OCBOCHHUS
KOMITIETEHI | KOMITETCHI[HH
uu
T1IK-4 MIPOBEJICHUE aHATN3a HHHOBAIIMI B YKOHOMHUKE, 4.3 CrocoOHOCTh
yIpaBJeHUH U HHPOPMAIIMOHHO— KOMMYHHUKATHBHBIX MPOBEICHUS
TEXHOJIOTUSIX aHaM3a
MHHOBAalLIUMH B
9KOHOMHUKE,
yIpaBJIeHHH U
HHPOPMATMOHHO—
KOMMYHHUKATUBHBIX
TEXHOJIOTUAX
TIK-23 KOHCYJIbTUPOBATh 3aKa34MKOB 110 BOMIPOCAM CO3JaHUS U 23.2 CITOCOOHOCTH
Pa3BUTHSA DJICKTPOHHBIX HpeZ[HpI/IHTI/Iﬁ 1 UX KOMIIOHCHT
(ITK-23)
[K-27 CIOCOOHOCTh MCIIOIB30BATH JIYUIIAE TPAKTHKU 27.2
MPOABMKCHUS MHHOBAIIMOHHBIX IMTPOIPaMMHO-
uH(MOPMAIHOHHBIX TIPOAYKTOB 1 yeuyr (IK-27)

Menenxep npoaykToB B 001acT mHGOPMaMOHHBIX TexHoaorui. [Ipukaz Muntpyna
Poccum ot 20.11.2014 N 9151 (3apeructpuposano B Muntocte Poccuu 18.12.2014 N 35273)

1.2. B pE3yiIbTaTe OCBOCHUA AUCHHUIUINHBI Y CTYACHTOB NOJIPKHBI OBITh C(l)OpMI/IpOBaHbll
OTD/TD Kona 3rana Pe3yabTaThl 00yueHUst
OCBOEHHUS
(l'IpI/I HAJINIUHU l'[pO(l)CTaHI[apTa) KOMIETEeHI UM
C - Yrpasienue cepueit 12.3 Ha YpOBHE 3HAHUIl: 3HATh:

[IPOyKTOB ¥ IPYIIION NX
MEHEKEPOB.

3aKa3 ¥ aHAJIU3 Pe3yNbTaTOB
[TCXHOJIOTHYCCKUX I/ICCJ'IGI[OBaHI/If/’I
B MHTEpECAX CEPUH IIPOJTYKTOB
(C/01.6)

PazpaboTka OM3HEC-TUIaHOB,
[IEHOBOI1 ITOJIMTUKY U CTPATETHH
[pa3BUTHSI CEPUH IPOYKTOB
(C/02.6)

3aKJ'IIO‘~I€HI/IC HNapTHECPCKUX
COFJ'IaIHCHI/Iﬁ " pa3sBUTUC
OTHOIHCHI/Iﬁ C mapTHepaMmu
(C/01.3)

YTipaBiieHne OrOKETOM CEpHUH
npoykros (C/01.4)

Ynpasnenue rpynnoit

- OCHOBBI TEOPHUH MMapaMETPUICCKON B HeTapaMeTpHIeCKOH
MIPOBEPKH THITOTES;

- OCHOBBI TEOPUH TUCTIEPCHOHHOTO H ()aKTOPHOTO aHAIH3A,
METOa TTIAaBHBIX KOMIIOHCHT, aHaJIH3a BPEMEHHBIX PSJIOB;

- OCHOBBI TEOPUHU KOPPEIAIIMOHHOTO U JINHEHHOTO
PErpecCHOHHOTO aHAJIN3a,

- METOZOJIOTHIO aHAJIM3a PETPECCHOHHBIX MOJIENeH 1
PETPECCHOHHBIX OCTATKOB;

- CTPYKTYPY CHCTEM HHTEIUIEKTYyaJIbHOTO U
TOTIOJIOTHYECKOTO aHAJIN3a TaHHBIX.

Ha YpOBHE YMEHUH : yMETh
[IPUMEHUTH OCHOBHBIE METO/bI CTATUCTUYECKOTO U
NIyOMHHOTO aHalli3a B PEIICHUH SKOHOMUYECKHX 3a/1ad.

Ha ypOBHE HABBIKOB: Braners:

- HABBIKAMU MPUMEHEHHS METOJIOB MTAPAMETPHUYECKON U
HernapamMeTpU4eCKON MPOBEPKHU THIIOTES, TUCIIEPCHOHHOTO
(hakTOpHOTO aHaK3a, METO/Ia TJIABHBIX KOMITIOHEHT,
aHaJIM3a BPEMEHHBIX PSIOB, KOPPEISAIHOHHOTO U
PErPECCUOHHOTO aHATM3a VISl PEHICHHUST IKOHOMHYECKUX
3a7a4;

- METOAMKOM IIOCTPOCHUS, aHATN3A M IPUMEHCHHUS
PErpeCCHOHHBIX MOJEIIEH ISl OLICHKH COCTOSIHUS U




OT®/TD Kon srana Pe3yabTaTbl 00y4eHHs
OCBOEHHUS

(Ipu HATHYAH NPo(CcTaHAAPTA)| KoMIeTeHIIMT

MeHeKepoB poaykToB (C/01.5) MPOTHO3a Pa3sBUTH YKOHOMHYECKHX SIBIICHUI U IPOLIECCOB;
- HaBBIKAMU NIPUMEHEHHS METO/I0B HHTEIUICKTYaIBHOTO U

[Tpoxsmwkenue npoaykros(C/016) TOMOJIOTMYECKOTO aHATN3a JAHHBIX IS pElIeHUs
HKOHOMHYECKHX 33/1a4.

3aKa3 ¥ KOHTPOJIb BBITIOJHEHUS

[IpOTPaMMBbI IIPOEKTOB MO

CO3MaHUIO, PASBUTHIO, BEIBOAY Ha [ 251 Ha ypOBHE 3HaHMIi: 3HATH

[PBIHOK M IIPOJIaXKaM IIPOLYKTOB - OCHOBBI TEOPUU NMaPAMETPUUECKON U HEMAPAMETPUIECKON

cepun (C/01.7) TIPOBEPKH TUIIOTES;
- OCHOBBI TEOPHH ANUCTIEPCHOHHOTO 1 (JAKTOPHOTO aHAJIN3A,

YpaBjieHne maTeHTaMH Ha METO/Ia 1IABHBIX KOMIIOHEHT, aHAJIN3a BPEMEHHBIX PAJIOB;

[[CXHOJIOTHH, CO3/1aBACMBIC B - OCHOBbI TEOPHHU KOPPEISIMOHHOIO U IMHEHHOTO

pamkax nponyxros (C/01.8) PErpecCHOHHOIO aHAJIN3A,;

. - METOJIOJIOTHIO aHAJM3a PErPECCUOHHBIX MOJIEINeH U

PazpaboTka npemIoKeHnit 1Mo .
PerpeccuoHHbBIX OCTAaTKOB;

PHOOPETEHUIO U IPOJaKe CTPYKTYPY CUCTEM HMHTCIJICKTYaJIbHOI'O U TOIIOJIOTUYCCKOIr0o

[TCXHOJIOTUYECKUX, MTPOAYKTOBBIX aHaIM3a JAHHBIX

1 IIPOYNX MHTCJUICKTYaJIbHBIX

aKTHUBOB U oprarm3anuii (C/01.9) Ha ypOBHE yMEHHH : yMeeT
MPUMEHUTH OCHOBHBIE METO/IbI CTATUCTUIECKOTO H
NIyOMHHOTO aHAJIN3a B PEIICHUN SKOHOMUYECKHUX 3aad.
Ha ypOBHE HaBBIKOB:
BJIaiceT HaBBIKaMH IIPIMEHEHUSI METOIOB
[apaMeTpUUECKON U HellapaMeTPUYECKOU IIPOBEPKU
THIIOTE3, AUCIIEPCUOHHOTO U (h)aKTOPHOTO aHaJIM3a, METO/1a
TJIaBHBIX KOMIIOHCHT, aHaJIn3a BpEMCHHBIX PAOO0B,
KOPPEJSILHOHHOTO ¥ PErPECCUOHHOTO aHaI13a st
peLIeHUsI SJKOHOMHUUECKHX 3a]1ay;
- MCTO}II/IKOﬁ TIOCTPOCHM, aHaJIn3a U MIPUMEHCHUA
PErpeccCHOHHBIX MOJIENEHt ISl OLIEHKH COCTOSTHUS U
MPOTHO3a Pa3BUTHsI SKOHOMUUYECKHX SIBJICHUH U ITPOIIECCOB;
- HaBBIKAMU NPUMEHEHHS METOJI0B HHTEIUICKTYaJILHOTO U
TOIOJIOTUYECKOTO aHAJIN3a JaHHBIX JJIS PELICHUS
9KOHOMHYECKHX 3aJa4.

27.2 Ha YpOBHE 3HaHUI

3HATb:
- OCHOBBI TEOPUU N1aPAMETPUUECKON U HEMIAPAMETPUUECKOI
IIPOBEPKHU T'MIIOTES;

- OCHOBBI TEOPHH JUCIIEPCUOHHOTO U (J)AKTOPHOTO aHaJIN3a,
METO/1a INIaBHBIX KOMIIOHEHT, aHaJIM3a BPEMEHHBIX PSJOB;

- OCHOBBI TEOPUU KOPPEJSALUOHHOIO U JIMHEHHOTO
PETPECCUOHHOIO aHAJIN3a,

- METOJIOJIOTHIO aHAIN3a PErPECCUOHHBIX MOAETEH U
PErpeCCUOHHBIX OCTATKOB;

CTPYKTYPY CHUCTEM HUHTEIICKTYaJIbHOI'O U TOIIOJIOrMYECKOI0
aHaJINu3a JaHHBIX

Ha YpOBHE YMEHUI: yMeeT

IIPUMEHUTH OCHOBHBIE METOBI CTATUCTUYECKOTO U
ITyOMHHOTO aHAJIM3a B PEHICHNH SKOHOMHYECKHX 3a7ad.

Ha YPOBHE HABBIKOB!
BJIa/Ie€T HAaBbIKaMU IIPUMEHEHUS METO0B
[apaMeTpUIECKON U HellapaMeTPUIECKON ITPOBEPKU
THIIOTE3, AUCIIEPCUOHHOTO U (h)aKTOPHOTO aHAIN3a, METOAA
[JIAaBHBIX KOMIIOHEHT, aHAJIN3a BPEMEHHBIX PsAJIOB,
KOPPEJSLIMOHHOIO U PETPECCUOHHOI0 aHaIu3a AJIs
peLICHUs] DKOHOMUYECKUX 3a/1a4;

- METOAMKOM MOCTPOEHUS, aHAIN3a U MPUMEHEHUS
PErpeECCUOHHBIX MOJENEN ATl OLIEHKU COCTOSHUS U
MPOTHO3a Pa3BUTHS YKOHOMHYECKHX SIBJICHUI U IPOLIECCOB;




OT®/TD

Koa 3ranma
0CBOCHHUSA

(Ipu HATHYAH NPo(CcTaHAAPTA)| KoMIeTeHIIMT

Pe3yabTaThl 06yueHust

- HaBBIKAMHU IIPUMECHEHHUS METOIOB HHTEIUICKTYaIbHOTO H
TOTIOJIOTUYECKOTO aHAJIN3a JaHHBIX JUIS PEIICHUS
SKOHOMHYECKHUX 3a/1a4.

- U3y4YEeHHE OCHOB MaTeMaTHUYE€CKON TEOPUH U METOIOB
aHal3a NaHHBIX, KaK CTATUCTHYCCKOT0, TaK U NTyOUHHOTO
aHanmu3a naHHbIX. CBSA3aTh TEOPHUIO U MPAKTHUKY, HAYYUTh
CTYJICHTOB «BHUJICTh» CTATUCTHYCCKHE 3a7a4H B PA3IMIHBIX
MpeIMETHBIX 001acTax. [IpaBUIbHO MPUMEHATH METOIBI
MPUKIIATHOW CTATUCTHUKH, TIOKA3aTh Ha TPAKTHUCCKUX
prMepax BO3MOKHOCTH U OTPAaHIMYCHHS CTATUCTHYECKIX
METOJIOB.

2. O0beM H MeCTO JUCHMILIMHBI (MoayJisi) B crpykType OII BO
JucuuinHa «AHaau3 JaHHbIX» uMmeeT nHjaeke b1.B.OJ[.21, o0beM 72 .akageMHUUYECKUX

gaca, 2 3.C., U3Yy4acTCs] Ha

4 Kypce B 7 CEMCCTPE B COOTBCTCTBHUU C y‘le6HHM IIJIaHOM.

KonndecTBo akageMUYeCKNX 4acoB, BBIICICHHBIX HAa KOHTAKTHYIO pa0OTy € MpenojaBaTeieM -
28 4YacoB, Ha CaMOCTOATEIbHYI0 paboTy oOywaromuxcs — 44 dacoB; ¢hopMa MPOMEKYTOUHOMN
aTTeCTaIluU — 3a4eT.

JucuunnuHa “AHanu3 JaHHBIX® BKIOYEHa B 0a30BYI0 4acThb MaTeMaTHYeCKOTO U
€CTECTBEHHOHAYYHOI'0 LIUKJIA.

JUis u3ydeHUs MAHHOW AMCHMIUIAHBI HEOOXOIWMBI — 3HAHUS, yYMEHHUS M HAaBBIKH,
dbopMupyeMbIe TMPEAMISCTBYIONIMMHA JTUCIUTUTMHAMA: MAaTEMaTHYCCKUA aHallu3, JUHCHHAS
M aHAIWUTUYECKass  TeOMETpPHUsi, TEOPETUYECKHUE  OCHOBBI  HMH(OPMATUKH,
IPOrPaMMHUPOBAHUE, ONIEPAIIMOHHBIC CPEJIbI, CHCTEMBI U O0OJIOUKH.

HaumeHoBaHus mocnenyrommx Y4eOHBIX TUCHUIUIMH: «APXHUTEKTypa MPEANPHITUS,
«DJIEKTPOHHBIN On3HECY, «YTpaBieHue pazpadorkoit UCy.

anredpa

3. Copep:xkanue H CTPYKTYpa AUCHUTIHHBI (MO JI51)

O0beM TUCHHILIMHBI, Yac. ®opma
TeKYIero
KonrakTHas padora yu
KOHTPOJIsI
HaumeHnoBanue Tem odyuaomuxcs ¢ 4
Nen/n (pa3neJioB) npenojaBareJyemM yenepaemocra
pasa Bceero penoa . (0] ,
MO BHAAM Y4eOHBIX 3aHATHH
NMPOMEKYTOYH
1 7P 3 KCP 0ii aTTecTanMK
Mopnaynp 1. CtatucTuueckuil aHaau3 JaHHBIX
Tema 1 [NapameTpuueckas u
HemnapaMmeTpHudecKasl IpoBepKa 5 1 4 3
runore3 Tema 8
Tema 2 JucnepcruoHHbIN aHau3
8 2 2 4 3
(ANOVA). A
Tema 3 Koppensauuonnslii u
JUHENHBIN PerpecCUOHHBIN 7 1 2 4 3
aHaIN3




O0beM JUCHHUILIMHBI, Yac. ®opma
TeKyLIero
KonTtakTHas pa6ora yi
KOHTPOJIA
HaumeHnoBanue Tem odyuaoImxcs ¢ 4
Nen/n (pa3nesioB) npenogaparteseM yenesaemocTh
pasi Bcero penon . CP ,
1o BUJaM y4eOHbIX 3aHATUH
NMPOMEKYTOYH
1 7P 3 KCP oii arTecTanuu
Tema 4 AHanum3 perpecCHOHHbBIX
MojieNelt U perpecCUOHHbIX 8 2 2 4 a3
OCTaTKOB.
Tema 5 AHanmm3 BpeMEHHBIX PSIOB 9 1 2 6 3
Tema 6 Meron rnaBHbIX KOMIOHEHT.
A X 11 1 2 2 6 hik!
DaKTOpPHBIA aHAIN3.
Monyns 2. ['myOunHbIif anann3 ganaeix (Data mining)
OCHOBHBIE CHCTEMBI
Tema 7 UHTEJUIEKTYaIbHOTO aHAIN3A 8 2 6
JaHHBIX.
MeToapl HHTEIDIEKTYalTbHOTO
Tema 8 A Y 8 2 6
aHalM3a TaHHBIX.
Tomnonornueckuii aHanu3
Tema 9 8 2 2 4
JTAaHHBIX.
ITpomesxyTouHast aTTecTaIis 3auer
Bcero mo xucuunimne 12 14 4 10 44
*

— Npu NpUMEHeHUu 3JeKMPOHHO20 00VUeHUs, OUCTNAHYUOHHBIX 00PA308AMENbHBIX
MEXHON02ULl 8 COOMBEMCMBUU C Y4eOHbIM NIAHOM;

** — gopmul mexkywezo xoumpons ycneeaemocmu: onpoc (O), mecmuposanue (T),
kowmpoavhas paboma (KP), xonnoxkeuym (K), acce (3), pegpepam (P), oucnym (/) u op.

Conep:xxanue TUCHMIIMHBI (MOYJIs1)
Moayab 1. CTaTHCTHYECKUI aHAJIN3 JAHHBIX

Tewma 1. [Tapamerpudeckas u HermapaMeTpuiecKas IPOBEPKa THIOTE3.

Hopmanbable napameTpuyeckue KpUTEpUH Ul IPOBEPKM THIIOTE3: THUIIOTE3Bl O
MIOJIO)KEHNH, TUIOTE3bl 0 paccenBaHuu. Cucremarusanusi KputepueB. ['Mmore3a o paBeHCTBE
cpenHux: kputepuil CThloJIeHTa JUISl OAHOM M JBYX BBIOOPOK, CBSI3aHHBIE BBIOOPKM, TMIIOTE3a
cABUTa, MeTo] MHOXkecTBeHHbIX cpaBHeHHH Illedde, merom LSD. T'mmotesa o paBeHcCTBe
nucrniepcuii:  kpurepuit ®dumepa, kpurepuid Kokpena, xpurtepuit baprtimera. Kpurepuun
HopManbHOcTH: Kpurepuit lanupo-Yuika, xpurepuii Konmoropoa-CmupHOBa, KpuTepuid
omera-kBagpat (o Museca, kpurepuil xu-kBajapar (Ilupcona). YmpoméHHble TpOBEpPKU
HOPMAJIBHOCTU 110 aCHMMETPUH M 3Kcueccy. Hemapamerpuueckue paHroBble KPUTEPHUH IS
MIPOBEPKHU TUIOTE3: KPpUTEPUl YUIKOKCOHA-MaHHa-YUTHH, TUTIOTE3bI O MOJ0KEHUHU, TUIIOTE3bI
0 paccerBaHUH. JJIEMEHTHI TEOPUH U3MEPEHNI: HOMUHAJIBHBIE, TOPSIKOBBIE U KOJINYECTBEHHbIE
NepeMeHHble; MHBapuaHThl. PazHoBuaHocTu cpennux: no Komwu, no KonmoropoBy, mona,
meauaHa. CpenHee B NMOPSAKOBOW IIKaie. BapuallMOHHBIA psill, paHTM U CBS3KU. PaHrosbie
KpPUTEPUHU. KpUTEpUl YMIKOKCOHa-MaHHa-YUTHHU, KPUTEPUN 3HAKOB, KPUTEPHUN YMIKOKCOHA
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JIBYXBBIOOPOYHBIN, KpUTEpUH YHIKOKCOHA MJIs CBSI3HBIX BBIOOpOK, kputepuit Kpackena-
Yomnmuca, xpurtepuit  3urens-ThlOKHM, MEIWAaHHBIA  KPUTEPHM:  OJHOBBIOOPOYHBIN |
JBYXBBIOOpPOYHBIN. JloBEpUTEIbHBIE UHTEPBAJIBI 111 MeAuaHbl (YUiIKokcoHa-Mo3eca) U caBura
(YunkokcoHna-Trrokn). MHOXeCTBEHHBIE CPaBHEHHS Ha OCHOBE paHroB dpuamMana.

Tema 2. Jlucnepcuonnsiii anaau3 (ANOVA).

Mogenu daxropHoro skcnepumenTa. IIpumepsl: (akTopsl, BIUAIOIIME HA YCHELUIHOCTb
pelIeHnsT MaTeMaTUYeCKUX 3ajad; (akTophl, BIAUSIOMKE Ha 00bEMBI mpogax. OxHodakTopHAs
napamerpuueckas mozaenb: meron llledpde. OnnodaxrtopHas HemapameTpuyeckas MOJIEIb:
kpurepuii  Kpackema-Yomnuca, kputepuii Jxonkxuepa. OOmmi ciydail Momenu ¢
OCTOSsHHBIMU (pakTopamu, TeopeMa Kokpena. /IByxdakTopHas HemapaMmeTpuyecKas MOJENb:
kpurepuii  @puamana, kputepuit Ileiimka.  JIByx(dakTopHblii  HOpPManbHBIA  aHAIM3.
KoBapuanoHHslii aHanu3 (IocTaHOBKA 33Ja4n).

Tema 3. KoppensiiuOHHBIA 1 JIMHEHHBIN PErPECCUOHHBIN aHaIu3.

Koppensuuss  [lupcona, 3HauumMocTh  KodpdUIMEHTa  Koppemsiuuu  (Kpurepuit
Creiogenrta). YacTHas Koppensnusi, 3HAYUMOCTh Kod(duimeHTa dYacTHOW KOpPPEISIHH.
MHoxecTBeHHass KOppesslus, 3HaYMMOCTb KO3(QQHUIMEHTa MHOXKECTBEHHOW KOPPEISALHH.
PanroBas koppemsiiusi, ko3pdunment xoppemsiuumu Crnmpmena, KodPQOHUIMEHT KOPPEISIUH
Kennemna. Konkopnauus Kennenna. MHoromepHas inHelHas perpeccus. MeToJl HauMEHbIIUX
kBaapatoB. MHK-pemenue u ero 3amnuch uepe3 CUHTYIsIpHOE pasiioxeHue. OcraTouHas cymma
kBagpatoB (RSS). OcHOBHBIE mpennogoXKeHUss MHOIOMEPHOW JIMHEHHOHW perpeccum.
Craructuueckue cpoiictBa MHK-oneHok 6e3 npenmnonoxenust HopMajibHOCTH. CTaTUCTUYECKUE
ceoiictBa MHK-onieHOK npu npeanonokeHuu HOpMalbHOCTH. JlOBEpUTENIBHBIE HHTEPBAJIBI IS
JUCIepCuu 11yma, Ko3(h(GUIMEHTOB perpeccuu, MPOrHO3HOTO 3HAUYEHHUs OTKIIMKA.

Tema 4. AHanu3 perpecCUOHHBIX MOJIENIENH U PErPECCUOHHBIX OCTATKOB.

AHanu3 CTPYKTYpbl JUHEHHOW pErpecCMOHHON MOJAETd. 3HAYMMOCTh KO3((UIMEHTOB
JUHEHHOW perpeccuu (IpoBepKa paBeHCTBA KO3(D(PUIMEHTOB HYII0), BIOXKEHHBIE MOJAEIH
JuHenHoN perpeccun, Kpurepun @umepa. [Ilarosas perpeccus. I[IpoBepka anekBaTHOCTH
mojenu. BpiOopounslii ko3¢ ¢unment nerepmuHanuu. Jucnepcuss ocratkoB. IIpobiema
MYJIbTUKOJUIMHEAPHOCTH. MeToApl TNOHMKEHHMS Pa3sMEPHOCTU:  PHUIK-PErpecchs, Jacco
TuOmmpanu, napamerp CEJIEKTUBHOCTU. AHAINW3 PETPECCHOHHBIX OCTAaTKOB: BHM3YyaJIbHBIN
aHanu3. Henapamerpuueckue TecTbl: Kputepuil Y minkokcoHa-MaHHa-YUTHU, KpuTepuil 3uresns-
TpIOKH, KPUTEPUI 3HAKOB, KPUTEPUIN CEpUH, KPUTEPUN dKCTpeMyMOB. IIpoBepka HOpMaIBHOCTH
ocratkoB: Kpurepuit [llanupo-Yunka, kpurepuii Konmoroposa-CMupHOBa, KpUTEepuil omera-
kBagpat o Muzeca, kpurepuid Xxu-kBaapat [lupcona, Kpurepuu acCUMMETpUH U dKcliecca. Tect
Ha KOpPPEJIALINI0 OCTaTKOB, cTaTUCTHKA JlapOuHa-YoTcoHa.

Tema 5. AHAIIN3 BpEMEHHBIX DSIOB.

Nnentndukanus mMomenun BpeMEHHBIX psaAnoB. CucremMarnyeckas COCTaBISIONIAsS |
CITy4aifHbIH mryM. JIBa oOIIMX THIa KOMIIOHEHT BpeMEeHHBIX psaoB. [loaronka Gpynkumun. AHanus
TpeHaa. AHAJIN3 CE30HHOCTH. ABTOKOPpEIAIIMOHHAs quarpamMma. VcciemoBanrue KOppernorpaMm.
VYnanenue nepuoguyeckor 3aBucuUMOCTH. Moxenbs bokca-/[KeHKMHCa M aBTOKOPPEISALUU.
[Ipomecc  aBTOperpeccur W CKOJB3SIIETO  cpeAaHero. TpebOoBaHWE  CTAIMOHAPHOCTH.
OOpatumMocTb. Mojenb aBTOpPETpecCHH U CKOJB3AMIET0 cpenHero. MHIeHTUUKALUAL.
OuenuBanue u TporHo3. WaeHTudukamus: 4YHCIO OIEHWBAEMBIX I1apaMETPOB, CE30HHBIE
moenu. OlieHNBaHNE TApaMEeTPOB: CPAaBHEHUE METOOB, CTAaHAAPTHBIC OMIMOKHU OIIEHOK, IITpad.
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OueHuBaHue MOJENM: OLEHKM [apaMeTpPOB, CpPaBHEHUE IIPOTHO3a, aHAJIW3 OCTaTKOB,
orpanndeHus. IlpepBanHble BpemeHHble psiabl. [IpocToe SKCIOHEHIMAIbHOE CrIIaKUBaHUE.
Bribop u oneHHMBaHUE JIydlIero 3HAYCHHs MapaMmerpa aibga. MHIeKCh KayecTBa MOATOHKU:
CpedHsisi, cpeiHss aOCOJIOTHAs M CPEQHssl OTHOCUTENIbHAs OIIMOKa, CpelHEeKBaJpaTHYHas
omu6ka. Ce30HHas U HECE30HHAsI MOJICIIU ¢ TPEHI0M WK 0e3 TpeHaa. Ce30HHas 1eKOMITO3HLIUSL.
OOmass wmopenb. AJAMTUBHAS M MYJIbTUIUIMKATUBHAs CE30HHOCTb. AJJIUTUBHBIH U
MYJIBTUIUIMKATUBHBIA TpeHA-UKKI. Ce30HHas KoppekTupoBka. OOmas Moaenb. AJAUTUBHAS U
MYJIbTUIIJIMKATUBHASL CE30HHOCTb. AJTUTUBHBIA U MYJIbTUIIIMKATUBHBIN TPEHI-LUKI. BBIOpOCHI.
[TocnenoBarenbHble yTOYHEHHMS. KpUTepuM M HTOroBbIE CTATUCTHKU. OTallbl IPOLEAYPHI
KOPPEKTUPOBKH. AHaIu3 pacnpeneneHHbix jaroB. OOmas moxenb. Pacmpenenenssiil jar
Anmona. HenpaBuiibHasi crieniuuKarius.

Tema 6. MeToa riIaBHBIX KOMITIOHET. PaKTOPHBIA aHAINS.

[lepexon k cucreMe OpPTOHOPMHMPOBAHHBIX JIMHEHHBIX KOMOMHAaUUMH B HCXOJHOM
IpocTpaHcTBE NpU3HAKOB. COOCTBEHHBIE BEKTOPHI KOPPENISALMOHHON MaTpUIlbl. DIUIMIICOM[
paccenBanusi. (CoOCTBEHHbIE 3HA4Y€HHWs TJIABHbIX KOMIOHEHT. llponeHt aucnepcum,
IPUXOMAIIMICSA Ha KaXIyl IJIABHYI0 KOMIIOHEHTY. HakonneHHbII INpPOLIEHT IUCHEPCHH.
JlatenTHble mnepeMeHHble. DakTOpPHBIE HArpy3Kd. MakKCHUMaJbHO BO3MOYKHOE KOJIMYECTBO
¢dakxTopoB. OCHOBHOE COOTHOIIEHUE (PAKTOpPHOro aHain3a. HeogHO3HAUHOCT pelIeHus 3ajauu
¢axTopHOro ananmza. Meronabl (pakToOpHOTO aHAIK3A.

Monayasb 2. ayounHbIii anaau3 1anabix (Data mining).

Tema 7. OCHOBHBIE CHCTEMBI MHTEIUIEKTVAIILHOTO aHAIN3a JIAHHBIX.

Otanbl NpoeKTa MHTEJUIEKTYaJIbHOIO aHalM3a JaHHbIX. MeXoTpaciaeBoil cTaHIapTHBIN
nporecc Ui MHTelUlekTyanpHoro aHanu3a JaHHbIX (CRISP). Crynenn mnpomecca CRISP:
NOHMMaHue OW3Heca, MOHWMaHWE JAHHBIX, TMOATOTOBKA JaHHBIX, MOJEIMPOBAaHHUE, OIICHKA,
pa3sepThiBanue. [Iponiecc SEMMA. Crynenun npomecca SEMMA: uccrnenoBanue TaHHBIX,
M3MEHEHHE JTaHHBIX, MOJISIMPOBAaHUE, OIIEHKA TIOJIE3HOCTH U HAJIS)KHOCTH.

Tema 8. MeToasl HHTEUIEKTYVAIILHOTO aHAIN3A JTAHHBIX.

CraTucTuyeckuil aHaau3: JUCIIEPCUOHHBIN aHaIu3, KJIACTEPHBIM aHaIu3, perpecCUOHHbIN
aHajau3, JUCKPUMUHAHTHBIA aHanu3. MeTonbl, OCHOBAaHHBIE Ha JEPEBbAX PELICHUM.
I'enetnueckue anroputmsel. Heliponnsle cetn. Heuertkas sornka. BpemeHnHble psasl. MeToasl
JNOOBIYM JJAHHBIX: acCOIMALUs, KJIacCU(PUKaIK, KIacTepu3alus, IPOrHo3 BPEMEHHBIX Ps/I0B.

Tema 9. Tonosornyeckuii aHaJIN3 JaHHBIX.

OcHoBHbie 3amauu. OCHOBHBIC METOABI TONOJOTHMYCCKOTO aHajau3a JaHHBIX.
Cummmnnuanbable KOMIUIEKCH. [lapamerp Onm3octu. Anrebpanmdeckue Tomojgorur. OCHOBBI
TEOpUHU YCTOWUYMBBIX Tomonoruid. Uucna bertu. O6mnako Toyek B EBKIMIOBOM MPOCTPAaHCTBE.
[IpeoOpazoBanne 001aka TOUEK B METPUUECKOM MPOCTPAHCTBE. Y CTOWYNBAs TOMOJIOTHS.

3.3.2. TeMbl NpaKTHYECKUX 3aHATHI

1. [TapameTpuueckast 1 HemapaMeTpuuecKasl IpoBepka runores. (2 yac.)
2. JlucriepcUOHHBIN aHamu3. (2 Jac)

3. KoppensuMoHHBIH U perpecCUOHHbIN aHanu3. (2 Jac.)

4. AHanu3 perpecCHOHHBIX MOJIeTIEH U PETPECCHOHHBIX OCTATKOB. (2 Yac.)
5. AHainu3 BpeMEHHBIX PsI0B. (2 yac.)



6. MeTop rinaBHbIX KOMIOHEHT. DakTOpHEIN aHanu3. (2 Jac.)

7. MexoTpacieBoi CTaHIapTHBIN MPOIIECC ISl MHTEIUICKTYaIbHOTO aHAIN3a JaHHbIX. (2 Jac.)
8. MeTo1bl MHTEIUIEKTYaJIbHOTO aHAIN3a JaHHBIX, OCHOBAHHBIN Ha JIEPEBBAX pelIeHui. (2 yac.)
9. Tomosornueckuii aHaJIU3 TaHHBIX. (2 Yac.)

4.  MarepHaJibl TeKYIIEro KOHTPOJIs YCIeBAeMOCTH 00y4alomuxcss U (POHI OLEeHOYHBIX
CPe/ACTB MPOMEKYTOYHOM ATTECTALMH M0 JUCHUILINHE (MOLY.TI0)
4.1. ®opmbl U METOABI TEKYILLErO KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHON aTTECTALINN.
B xoxe peanuzanuy JUCLMILIMHBI  HMCIOJNB3YIOTCS CIEAYIOIINE METO/Abl TEKYILEro KOHTPOJIS
yCIIEBa€MOCTH 00Y4arOLINXCS:
- IPU IPOBEICHUH 3aHATUH JIEKIIMOHHOTO THIIA: 6ecea (Auanor) ¢ 00ydaronMucs,
- IIpY NPOBEJCHUM 3aHATUI CEMHHAPCKOI0 THIA: JOMAIIHKWE PabOThl 110 TEMaM HPAKTUYECKUX
3a1aHUM.
4.2. Marepuaiibl TEKYLIETO KOHTPOJISL yCIIEBAEMOCTH.
Tembl IPAKTHYECKUX 3aHATHH

. [TapameTpuueckas 1 HemapameTpuueckas IpoBepka runores. (2 yac.)
. ducnepcuonnsiii ananus. (2 yac)
. KoppensuuonHsliii 1 perpeccuoHHbIN aHamu3. (2 4ac.)
. AHaNM3 perpecCUOHHBIX MOJIEICH M PErpeCCUOHHBIX OCTAaTKOB. (2 yac.)
. AHaIIM3 BPEeMEHHBIX PsI0B. (2 yac.)
. Meton rinaBHbIX KOMIIOHEHT. DaKTOPHBIN aHamu3. (2 yac.)
. MexoTpacneBoii cTaHjapTHBIN MPOLIECC Ul HHTEJUIEKTYaJIbHOIO aHaIu3a JaHHbIX. (2 Jac.)
. MeTo bl HHTEIEKTYaJIbHOTO aHalln3a JaHHbIX, OCHOBAHHBIN Ha JepeBbsiX peleHui. (2 yac.)
. Tononornyeckuii ananu3 JaHHbIX. (2 yac.)

[Ipu mpoBeneHuU TEKyILIEH aTTECTAlMU CTYAEHTHI BBIIOJIHAIOT MPAKTUUYECKHUE 3aJlaHus
(TomarHue paboThl).

[Ipumepsl npakTUYECKUX 3aJaHUM.

3anava 1. MmeroTcs nokBapTaiabHble OUMILIEHHBIE OT ce30HHOCTH JaHHble 0 BBII CIIIA B
MUJUIHAPJIAX J10JUIapOB.

Monenupys naHHbIE BPEMEHHBIM PSJIOM, IIPOBECTH €ro aHanu3. ONpenenuTs psl NEPBbIX
pa3HoOCTeH, psn pasHocTed jorapu(MoB psia, aBTOKOPPEISLUU W YacCTHBIE aBTOKOPPENSALUU
psna mpupocta. [Toctpouts mMomenu AR(1), MA(2), ARMA(1,2). TIpoBecTi TUATHOCTHKY H
CpaBHEHUE MOJIETIEH.

3anaua 2. MimeroTcst BBIOOPOYHbIE JaHHBIE 10 JOXOY U MOTPEOICHHUIO.

[TpoBecTn KOppENSIUMOHHBIA aHaMM3 JaHHBIX. Onpeaenuts Koppemsinuio I[lupcona,
3HAYMMOCTh KO3 QHIIMEHTa KOPPENALUH, YaCTHYI0 KOPPEJALMIO, 3HAYMMOCTh K03 duuneHTa
YaCTHOM  KOppEISUUH, MHOXXECTBEHHYIO  KOPpEJSILMIO, 3HAYUMOCTh  KO3(PQUIMEeHTa
MHOXECTBEHHOU KOPPEISIIUHN, PAaHTOBYIO KOppelsuio, ko3ddunuent koppemsuuun Crnupmena,
koa(urment koppensuuu Kenaenna.

IIpoBecTu IMHENHBIN perpeccnoHHbIN aHanu3 AaHHbIX. [lomyunts MHK-pemenue u ero
3alMCh 4YE€pe3 CHUHTYISIPHOE pasiiokeHue. ONnpenenuTb  OCTaTOYHYK CyMMY KBaJpaToB,
JIOBEpPUTEJIbHBIE MHTEPBAJIBI I AUCHEPCHH IIyMa, K03((UIMEeHTOB perpeccuu, MpOrHo3HOro
3HAYEHUS OTKIIUKA.

3agaua 3. ITo maHHbIM 3amaun 2:

[IpoBecTn aHanu3 CTPYKTYphI JIUHEHHON PErpecCHOHHON Moaenu. OLeHUTh 3HAYUMOCTh
K03 uIMEeHTOB JHHEHHON perpeccuun, kpurtepuil @Dumiepa, BbIOOpOUHBIH KO3 PULIEHT
JNeTepMUHAIIUMH, TUCIIEPCUIO OCTATKOB.

IIpoBecTn aHamu3 peErpecCHOHHBIX OCTAaTKOB. [IpoBecTH HemapamMeTpU4ecKHE TECThI:
KpuTepuil YUIKOKCOHa-MaHHa-YUTHHU, KpuTepuil 3urens-Thl0KH, KPUTEPUM 3HAKOB, KPUTEPUN
cepuid, KpuTepuil 3KcTpeMyMoB. lIpoBeputrh HOpManabHOCTH OcTaTKoOB (kputepuil Illanmpo-
VYunka, kputepuii Konmoroposa-CMmupHOBa, KpuTepuii oMera-kBajapaTr ¢oH Museca, KpUTEpHiA
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xu-kBaapat Ilupcona, kputepun acuMMmeTpun U 3Kcuecca). [IpoBecTH TECT Ha KOPPEISIUIO
OCTaTKOB 10 cTatuctrke JlapouHa-YoTcoHa.

B Teuenme CCMECTPa BBIIOJHAKOTCA JOMAIIHUC paGOTBI o TeMaM MPAKTHYCCKUX
3aHATUNA. Pe3ynbTaTbl BBIMOJIHEHHS 3TUX pPa0OT SBJSIOTCS OCHOBAHWEM JUIsl BBICTABICHUS
OLCHOK TCKYHICIO KOHTPOJIA. Bremonaenne Bcex pa60T SABJIACTCA O651321TCHBHBIM JJIs1 BCEX
CTYJEHTOB. YUUTHIBAIOTCS TAKXKE PE3yNbTaThl paOOThHI Ha MPAKTUUECKUX 3aHATHUSX.

IIxkana oueHUBaHHUS TEKYILIEr0 KOHTPOJIS

10- Tpaguuuonnas
OaJIbHAS | IIKAJA
mKajJaa

«3auTeHo»/
«He 3aureHo»

Onpenenenne

10 Ot1in4gHO

3a4yTeHo

[Tonnele, riyOOKME M CHCTEMaTHYEeCKHE  3HAHWUS,
3HAKOMCTBO C JIONIOJHUTEIBHOW JIUTEPaTypoi, MONHBIN H
MPaBIJIBHBIH OTBET, TBOPYECKHH IMOIXOJ B NOHUMAaHUH H
W3JIOKCHUH Y4eOHOro Martepuaja, IOJHOE BBINOJIHEHHE
MEpPONPHUATHH TEKYIIEro KOHTPOJIA.

9 OT1in4HO

3auTeHo

[Tonneie, rnybokue U CUCTEMATHUECKUE 3HAHUS, MOJHBIA U
MPaBWIBHBI OTBET, MOJHOE BBHIMOJIHEHHE MEPONPUSTHI
TEKYIIETO KOHTPOIIS.

8 O1in4HO

3auTeHo

IlomHble ®  cUcTeMaTHYeCKHE  3HAHUsS, OTCYTCTBUE
CYHIECTBEHHBIX =~ HETOYHOCTEM B  OTBETE,  IOJIHOE
BBITNIOJITHEHUE MEPOIIPUATHI TEKYIIEro KOHTPOJIS.

7 Xoporo

3auTeHo

JlocTaTOYHO  TOJNIHBIE W CHCTEMATHYECKUE  3HAHUS,
OTCYTCTBUE CYIIECTBEHHBIX HETOYHOCTEH B  OTBETE,
MMEIOTCSl TIOTPENIHOCTH TPHU BBIIOJIHEHUH MEPOIPHUSITHIA
TEKYIIETO KOHTPOIIS.

6 Xopoiio

3auTeHo

I[OCTaTO‘IHO ITIOJIHBIC u CUCTEMATHUYCCKUC 3HaHUus,
OTCYTCTBHUC  CYHICCTBCHHBIX HETOYHOCTEH B OTBCTC,
HUMCHOTCSI TOIpCIIHOCTU TPHU BBIIIOJTHECHHUHN MepOHpI/IFITI/Iﬁ
TCKYLIETr0 KOHTPOJIA.

5 Y IOBIETBOPUTEIHH
0

3auTeHo

3HaHHWE OCHOBHOTO Yy4eOHOro Marepuaia B 00BeMe,
HE00XOIMMOM IS JanbHeHIe yae0sl 1 paboThl, UMEIOTCS
MOTPEITHOCTH TIPH BBIIOJIHEHHH MEPONPHUATHI TEKyIIero
KOHTPOJISI U TIPH OTBETE.

4 Y noBneTBopUTENBH
0

3auTeHo

3HaHWE OCHOBHOTO yd4eOHOro Marephajga B MHHHUMAJIbHOM
obbeMe, HeOOXOAMMOM JJIsI JabHENIed ydeObl 1 paboThI,
UMCHOTCSA l'IOFpeH_IHOCTI/I HpI/I BBIITOJIHCHHU N MepOHpHHTI/Iﬁ
MPOMEKYTOYHOTO KOHTPOJIS U TIPU OTBETE.

3 Heynosnersopuren
BHO

He 3aurteno

HmeroTcs CYIIECTBCHHLIC IMOTPCHIHOCTH IPU BLINOJHCHUN
MepOHpI/IHTI/Iﬁ TCKYLIETO KOHTPOJIA, JAOIMYHICHbI
CYIIECTBECHHBLIC OIIHOKHU npu OTBCTC, HCO6XO,HI/IMa
HEKOTOpasAa AOIIOJITHUTCIIbHAA pa60Ta.

2 HeynosnerBoputen
BHO

He 3auteno

Nmerorcss mpoOenibl B 3HAHUSAX 10 3HAYUTEITLHOW YacTH
y4eOHOTO MaTepuana, IOMYIIeHbl CYIIeCTBEHHbBIE OLTHOKH
IIpU OTBETE, HEOOXOAMMa 3HAYUTENIbHAS JOTIOJIHUTEIbHAS
yaeOHas paboTa.

1 Heynosnersopuren
BHO

He 3aurteno

He BwImonHeHBI MNpeayCMOTPEHHBIC nporpaMMoﬁ 3aJlaHusd,
HC OTpa60TaHLI MPAaKTUYCCKUC WIN na60paTopHLIe 3aHATHA,
H€06XOHI/IMLI JOIIOJITHUTCIIbHBIC 3aHATUA Io
COOTBGTCTByIOHIeﬁ JUCHUIIINHC.
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10- Tpagunmnonnas «3auTeHo»/ Onpenenenue

O0anbHasA | mIKama «He 3auTeno»
mKajia
0 Heynosnersopuren | He 3aureHo Hapymenue akageMu4eckux HOpM (I1aruar M T.11.)

BHO

4.3. ®opMbl, METOBI (CPEACTBA) MPOMEKYTOUYHON aTTeCcTAMH.

4.3.1. Insg KOHTPOJIS YCBOCHUS JTaHHON TUCHUILIMHBI y4€OHBIM TUIAHOM MPEIyCMOTPEHBI
3a4eT (B COOTBETCTBUU C yU€OHBIM IUIAHOM), KOTOPBIA MPOBOIUTCS B YCTHOM (dopme. 3aaHust
coJlepsKaT BOIIPOCHI, B KOTOPBIX HEOOXOJMMO MCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS U
MPaKTUYECKOe 3aJjaHKe, JEeMOHCTPUPYIOIIUE CIOCOOHOCTh MPOBEJCHHS aHajdn3a MHHOBALUN B
HKOHOMHKE, YNPaBICHUH U WH(POPMAIMOHHO — KOMMYHHKATHBHBIX TeXHOJOrusx. Ha 3auer
BBIHOCATCSI OCHOBHBIE BOIIPOCHI, pacCMaTpUBaeMble B paMKax Bcero kKypca. OcCHOBOM aiis
ONpe/eNeHUs OLEHKU CIYyKUT OObeM M YpPOBEHb YCBOEHHUS CTyJAEHTaMU MaTepuaia,
MPEAYCMOTPEHHOTO  MPOrpaMMoOil JaHHOTO Kypca M IOJBEIECHHMS WTOrOB IO pe3yjbTaTaM
BBIIIOJIHEHMS 3aJaHUM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1. Ilapamerpuueckass mnpoBepKa TMIOTE3: THUIIOTE3bl O  IOJIOXKEHUHU, THUIOTE3bl O
paccenBanuu. CucremMarusanus KpUTepHUeB.

2. Tlapamerpuueckas mpoBepka rumnore3: Kputepuid CThIOJEHTa ISl OJHOM U JBYX
BBIOOPOK, CBSI3aHHBIC BBIOOPKH, THUIIOTE3a CIBUTA, METOJ MHOXeCcTBEHHBIX cpaBHeHu# Llledde,
Mmeton LSD.

3. Tlapamerpuueckas mpoBepka rumnore3: kpurepmii Pumepa, kputepuii Kokpewna,
kputepuii baptinera. Kputepuum nHopmansHocTu: Kpurtepuin Illanupo-Yunka, xkpurepuit
KonmoropoBa-CMupHOBa, KpuUTepuii omera-kBaapar ¢GoH Mmwuseca, KpUTEpUH XHU-KBaapar
(ITupcona).

4. Tlapamerpuueckas NpoOBEpKa T'MIOTE3: YHNPOLIEHHBIE MPOBEPKH HOPMAIBHOCTH IO
aCUMMETpPHUU U JKCLECCY.

5. Henapamerpuueckas MNpoOBEpKa THUIOTE3: KpPUTEpUd YHWIKOKCOHAa-MaHHa-YUTHH,
TUIIOTE3bI O NOJIOKEHNH, TUIIOTE3BI O PACCEUBAHMH.

6. Henapamerpuueckass mnpoBepka THUIIOTE3: JJIIEMEHThl TEOPUM  HM3MEPEHHUHN:
HOMMHAJIBHBIE, TIOPSAKOBBIE U KOJINYECTBEHHBIE [IEPEMEHHBIC; NHBAPUAHTBHI.

7. Hemapamerpudeckas npoBepka runores: cpeanee no Komwu, no Kommoroposy, Moza,
MeaunaHa. CpeHee B OPSAKOBOM LIKAJIE.

8. Henapamerpuueckasi TpoBepka THIOTE3: KpUTEepud YWIKOKCOHa-MaHHa-YUTHH,
KPUTEPHI 3HAKOB, KpUTEpUl YMIKOKCOHA JBYXBBIOOPDOYHBIM, KpUTEpUH VYMIKOKCOHA [UIs
CBSI3HBIX BBIOOpOK, Kkputepuit Kpackena-Yosmnuca, kpurtepuit 3urens-TblOkd, MeIHaHHBINA
KPUTEPHIA: 0THOBBIOOPOYHBIN U IBYXBBIOOPOUHBIH.

9. Nucnepcuonnslii ananu3. OnHodakTopHas nmapamerpudeckas moaens. meron [lledde.

10. ducnepcuonnbiii aHanu3. OnHodakTopHas HemapamMeTphueckass MOJAEIb. KpUTepuit
Kpackena-¥Yomnuca, kpurepuii J>xoHKXHEpA.

11. Tucnepcuonssiii ananus. [IByxdaxkTopHas HemapameTpuyeckass MOJEb. KpUTEpUit
®punmana, kpurepuii [lefimpka. JByxdakTopHbII HOPMaIbHBIN aHAIH3.

12. Koppensuuonnsii ananu3. Koppemsuus [lupcona, 3HaunMocTh ko3¢ ¢uimeHra
koppermsinuu  (kputepuii  CteiozieHTa). YacTHas KOppemsus, 3HAYMMOCTh KO3 UIMEeHTa
YaCTHOM KOPPEISALINN.

13.  KoppemsauMoHHBII  aHamnM3.  MHOXECTBEHHAss  KOppEJsIus,  3HAYUMOCTh
K03 pHIIMEHTa MHOKECTBEHHOW KOPPEISAIHH.

14. KoppensuuoHHblii aHanu3. PaHroBas koppemnsius, KodQ(QHUIIMEHT Koppersiun
Crnimpmena, koadpdunment koppessiunu Kenaemna. Konkopnammsa Kengenna.

15. JluHeiHblil perpecCMOHHBbIM aHanu3. Meron HauMeHbliux KBaapatoB. MHK-
pELICHUE U €ro 3aIKCh Yepe3 CHHTYIsIpHOE pa3ioxeHune. Ocrarounas cymma kBaaparoB (RSS).
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16. OcHOBHBIE MPEANOIOKEHUSI MHOTOMEPHOM JMHENHON perpeccun. CTaTUCTHYECKHE
cBorictBa MHK-onienHok 6e3 npenmnosnoxkenuss HopMasibHOCTH. Ctatuctuyeckue cBorictea MHK-
OLICHOK IIPH MPEATION0KEHUH HOPMaJIbHOCTH.

17. JluHeiHbIl perpecCUOHHBIN aHanu3. JloBepuUTelbHbIE WHTEPBAIbBI JJIsI AUCIEPCUU
nryma, K03 QpHuIrueHToB perpeccuu, MPOrHO3HOTO 3HAUCHHSI OTKJINKA.

18. Amnanmm3  CTpYKTypsl  JMHEHHON  pPErpeCCHOHHOW  MOJAENU. 3HAYUMOCTH
KOd(p(UIMEHTOB JMHEHHOW perpeccun (MpOBEpKa paBeHCTBA KOIPPUIIMEHTOB HYIIIO),
BJIOXKEHHbBIEC MOJIETIM JJUHEUHOU perpeccun, kputepuid Gumiepa. [llarosas perpeccus.

19. Jlunelinsiii perpeccuoHHbIl aHanu3. [IpoBepka agexkBaTHOCTH MOAETH. Br1OOpOoUHbIii
K03 GUIMEHT IeTepMUHaluu. J(ucrepcust OCTaTKOB.

20. JluneiiHblii perpeccuoHHbI aHanu3. [IpoGneMa MyJIbTUKOIIMHEAPHOCTH. MeToabl
MOHIKEHUS Pa3MEPHOCTH: pUK-perpeccus, tacco Tubmmpanu, mapameTp CelIeKTUBHOCTH.

21. AHanu3 perpecCUOHHBIX OCTaTKOB. BU3yanbHbIH aHaus.

22. Amnanu3 perpeccHOHHBIX OCTaTKOB. HemapameTrpuyeckue TeCTbl: KpUTEpUi
VYunkokcona-MaHHa-YuTHu, Kputepuil 3urens-Tbroku, KpuUTEpUil 3HAKOB, KPUTEPUH CEpHii,
KpUTEpPUH SKCTPEMYMOB.

23. AHaiM3 perpecCHOHHBIX OcTaTKOB. [IpoBepka HOpMambHOCTH OCcTaTKOB: Kpurepuit
Hlanupo-Yuika, kpurepuit Konmmoroposa-CmupHoBa, Kputepuii omera-kBajapar ¢on Museca,
KpuTepuil xu-kBajapar [Iupcona, Kpurepun aCUMMETPHUM U dKCIECCA.

24. Awnanmu3 BpeMeHHBIX psaoB. Mpentudukanuss Mojend BpPEMEHHBIX — PSIOB.
CucremaTuueckasi COCTaBIISIIOIIAS U CITYyYalHbIN IIyM.

25. AHanu3 BpeMEeHHBIX psiioB. JIBa oOOHIMX THIA KOMIIOHEHT BPEMEHHBIX PSIOB.
[Toaronka ¢yHkuuu. AHamu3 TpeHaa. AHAN3 CE30HHOCTU. ABTOKOPPEISIIMOHHAs JUarpamMmma.
HccnenoBanue koppenaorpamm. Y gajieHUe MepUoIHIECKON 3aBUCUMOCTH.

26. Ananu3 BpeMeHHBIX psgoB. Monens bokca-J[>xenkunca u aBrokoppessinun. [Iporecc
aBTOPETPECCUH U CKOJB3s1Iero cpeanero. TpeboBanue crannoHapHocTH. OOpaTUMOCTb.

27. AHamu3 BpeMeHHBIX psaoB. OlleHMBaHHWE M TPOTrHO3. MaeHTHHUKanus: YuCIOo
OLICHMBAEMBIX [1apaMETPOB, CE30HHBIE MOJIETIH.

28. Ananmu3 BpeMeHHBIX psafoB. OlleHWBaHHWE TIAPAMETPOB: CpPaBHEHHUE METOJIOB,
CTaHJapTHBIE OIIMOKU OLEHOK, mTpad. OLeHNBaHNEe MOJENTHU: OLEHKHU MMapaMeTpoB, CpPaBHEHUE
MPOrHO3a, aHAJIU3 OCTATKOB, OTPAHUYEHHUS.

29. IlpepBanHble BpeMeHHbIE psfbl. [IpocToe sKCIOHEHIMAIbHOE CrilaXuBaHue. Brioop
U OLICHUBAHME JIy4llero 3HaueHus mnapamerpa ainbpa. HaeKchl KayecTBa MOATOHKH: CPEIHSs,
CpeaHsist aOCONIOTHAS M CPEJIHSS OTHOCUTENbHAs OIMOKa, CPEeJHEKBaIpaTHYHAs OIINOKA.

30. MeTton riaBHBIX KOMIOHEHT. Ilepexon k cucreMe OpTOHOPMHUPOBAHHBIX JIMHEHHBIX
KOMOUHAIMHA B UCXOJHOM IPOCTPAHCTBE MpHU3HAKOB. COOCTBEHHBIE BEKTOPHI KOPPESAILIMOHHON
MaTpulbl. Dmnuncou]i paccenBanusa. CoOCTBEHHbIE 3HAYEHHS TJIaBHBIX KOMIOHEHT. [IpoueHT
JUCIIEPCUN, MPUXOAAIIMNCA Ha KaXIyl IJIABHYIH0 KOMIIOHEHTY. HakomnjaeHHBI NpOLEHT
JUCTIEPCHUH.

31. ®axTopHslii aHanu3. JlareHTHBIE NepeMeHHble. PaKTOPHBIE HArPY3KU. MakcuMaibHO
BO3MOXXKHO€  KOJW4YecTBO  (pakTopoB. (OCHOBHOE COOTHOIIEHHWE (DAKTOPHOTO aHalu3a.
Heonno3nayHOCTh penieHus 3a1aun (akTOpHOTro aHaiau3a. MeToabl pakTOpHOTo aHAIN3A.

32. MexoTpacineBod CTaHAAPTHBIM MPOLECC I MHTEJUIEKTYaJIbHOIO aHAJIN3a JAaHHBIX
(CRISP). Crynenu mpouiecca CRISP: monumanue Ou3Heca, MOHUMaHHE JAaHHBIX, MOJATOTOBKA
JAaHHBIX, MOJICTUPOBAHNUE, OLIEHKA, pa3BEPThIBAHHE.

33. IIpouecc SEMMA. Ctynenu nporiecca SEMMA: uccnenoBanue qaHHBIX, H3MEHEHHE
JTAHHBIX, MOJIEIUPOBAHNE, OLIEHKA MOJIE3HOCTH U HAJEKHOCTH.

34. MeToasl MHTEUIEKTYaJIbHOTO aHanu3a JaHHbIX. CTaTucTHdeckuil aHanu3. MeTonpl,
OCHOBaHHBIE Ha JIepeBbAX pemieHuil. ['eHetnueckne anroputmel. Heliponneie cetn. Heuerkas
JIOTHKa. BpeMeHHBIE psbI.

35. Metonbl n10o0ObIUM AAHHBIX: accoLMalnus, KiaccuduKalus, KiacTepusalns, TporHo3
BPEMEHHBIX PSAJIOB.
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http://www.machinelearning.ru/wiki/index.php?title=Анализ_регрессионных_остатков
http://www.machinelearning.ru/wiki/index.php?title=Анализ_регрессионных_остатков
http://www.machinelearning.ru/wiki/index.php?title=Критерий_Уилкоксона-Манна-Уитни
http://www.machinelearning.ru/wiki/index.php?title=Критерий_Уилкоксона-Манна-Уитни
http://www.machinelearning.ru/wiki/index.php?title=Критерий_Зигеля-Тьюки
http://www.machinelearning.ru/wiki/index.php?title=Критерий_знаков
http://www.machinelearning.ru/wiki/index.php?title=Критерий_Вальда-Вольфовица
http://www.machinelearning.ru/wiki/index.php?title=Критерий_экстремумов
http://www.machinelearning.ru/wiki/index.php?title=Анализ_регрессионных_остатков
http://www.machinelearning.ru/wiki/index.php?title=Критерий_Шапиро-Уилка
http://www.machinelearning.ru/wiki/index.php?title=Критерий_Шапиро-Уилка
http://www.machinelearning.ru/wiki/index.php?title=Критерий_Колмогорова-Смирнова
http://www.machinelearning.ru/wiki/index.php?title=Критерий_омега-квадрат
http://www.machinelearning.ru/wiki/index.php?title=Критерий_хи-квадрат

36. Tomosoruueckuii aHaiau3 JaHHBIX. OcHoBHble 3amaun. OCHOBHBIE METOMBI
TOMOJIOTHYECKOI0 aHaNn3a JaHHbIX. CUMIUIMIKaIbHbIE KOMILIEKCHI. [TapameTp 6mu3ocTH.

37. Tononoruueckuii aHaau3 JaHHBIX. AJnreOpanueckue Torosorud. OCHOBBI TEOPUHU
YCTONYUBBIX TomoJioruii. Yucna berru.

38. Tomomorunueckuii ananau3 AaHHbIX. OOmako Toyek B EBKIMIOBOM MPOCTPAHCTBE.
[TpeoOpa3zoBanue o01aKa TOYEK B METPUUYECKOM MIPOCTPAHCTBE. Y CTOWYUBAsI TOMOJIOTHS.

4.4. Meronnueckue MaTepuaisl 110 IPOBEAECHUIO IPOMEKYTOUHON aTTeCTalluU

3aueT MOPOBOAMTCS B COOTBETCTBUU C TIpadukoM y4yeOHOro mpolecca y4eToM
IIPOBEJCHUSI MOHMUTOPHHIA YPOBHS OCBOEHMSI KOMIETEHLIMM [0 pe3yJIbTaTaM BbIIIOJHEHUS
CaMOCTOSITeNIbHBIX 3a7aHui. OIleHUBaHHE OCYIIECTBISIETCS B COOTBETCTBHUHM CO IIKAION
onieHuBaHusl. CTyZ€HTaM, HE BBINOJIHMBIINM JOMAILIHUE 3aaHusI U (WIM) KOHTPOJIbHbBIE 3a/laHus
10 YBOXUTEJIbHBIM IIPUYMHAM, IIPEJOCTABISAETCSI BO3SMOKHOCTD UX BBIIIOJIHEHUS U CIIAUH.

5. Meroauyeckue ykazaHusi 111 00y4aroIuXcsl 110 OCBOCHUIO M CIHMIIJIMHBI

JucuunnuHa BiodaeT 9 teM. Ha ocBoenue kaxaoi TeMbl otBoguTcs oT 9 10 18 yacos
ayTuTOpHOW paboTel u OoT 1 1m0 6 camocrositenbHON. CaMocTosTeNbHAST padoTa CTyJIEHTa IO
TUCIUIINHE «AHAIN3 JAHHBIX» MPEAYCMOTpPEHAa y4eOHBIM IUIAHOM U COCTaBlsieT 36 4acoB IO
ouHOl Qopme oOyuyeHus. CTYIACHTBHI BBINOJHSIOT CIEIYIOIIME BHIBI 33JaHUN: TOJTOTOBKA
JIOMAIITHET0 3aJaHusl (B TOM YUCIIe MHANBUAYAIBHOTO); MOATOTOBKA JI0KJIa1a (COOOIEeH ).

[ToxroroBka JOMamIHETO 3aJaHUS SIBISETCS OCHOBHOW (DOPMOH CaMOCTOSATEIHHOU
paboThl cTyaeHTOB. CTYyACHTHI MOMYYAlOT 33/IaHe Ha KaXKJIOM MPAKTUYECKOM 3aHITHHU U C TOU
K€ PEryJIIpHOCTBbIO OTUUTBHIBAIOTCS O €ro BbINOJHEHHM. bOnblnas yacTh 3aJaHudl HMEET
MUCHbMEHHBINA XapakTep. B CBA3M ¢ 3TUM CTyEHTY PEeKOMEHyeTCsl 3aBECTH OTAEIbHYIO TeTPab
JUISL CaMOCTOSITETIbHOM PabOThI, KOTOpasi MPEAbIBISETCS MPENOAABATENI0 O €ro TpeOOBaHMIO.
WuauBuayanbHOe 3aJaHUE Ha3HAYaeTCs CTYACHTY B LIENSX COBEPIICHCTBOBAHUS AKTYaTbHBIX
JUISL HETO HAaBBIKOB WJIM I HAWJIYYILEro YCBOEHUS OTJEJIbHBIX TEM JAUCLUHUIUIMHBI.

ITonroToBka JAOKIa0B U COOOLIEHUH MOXET HMIMPOKO HCIIOJIb30BaThCS CTYACHTAMH MPH
MOJArOTOBKE K MpPaKTHUYECKUM 3aHATUSAM. JlaHHBI BHUJ  CaMOCTOSITENIbHOM — palOOThI
paccMaTpUBaEeTCsl KaK BCIIOMOTaTeNbHbIA. B TO ke BpeMsi TEMbl BBICTYIUICHMM Ha 3aHATHSIX
MOTYT OBITH Pa3BEPHYTHI B TEMbI CTYJAEHUYECKUX HAYYHBIX HCCIIEIOBAaHUI U CTaTh OCHOBOM JUIs
y4acTHs B CTYJCHUECKUX HAYyYHO-NPAKTUYECKHX KOH(EpEeHIMsIX, OJIMMIMNAaaX, KOHKypcax
CTYJEHYECKHX HayYHBIX padoT.

1. CoBerpl N0 IJIAHMPOBAHMI0O W OPraHU3allid BpPEeMEHH, HeO00XOAMMOIo sl
U3yYyeHusi JAUCHUILUIMHBI. PexkoMeHayercs cienyromuMm oO0pa3oM OpraHu3oBaTh Bpems,
HE00X0/IMMOe /ISl U3Y4EHUs TUCHMIUIMHBL: V3ydeHue KOHCIEKTa JIGKLIMU B TOT )K€ JIeHb Mocie
ek — 10-15 munyt. [loBTOpeHMe nekumu 3a neHb nepexa cieayromei gekmuend — 10-15
MUHYT. M3yueHne TeopeTHyeckoro marepuana no y4eOHHKY M KOHCHEKTy — | yac B HeHelto.
[ToaroToBka K mpakTuueckomy 3aHaTuio — 1 gac. Torna obuiue 3aTpaTtbl BpeMEHH Ha OCBOCHUE
Kypca CTyJ€HTaMHt COCTaBAT OKOJIO 2,5 yaca B HEAECIIO.

2. OnucaHme mnOCJe0BATeIbHOCTH NEHCTBHH CTyJAeHTa («CHeHApHH H3y4YeHHs
AUCHUILVINHBI»). ClelyeT BHUMATEIbHO CIYIIAaTh U KOHCIIEKTHUPOBATh MaTepual, U3j1aracMbli
Ha ayJUTOPHBIX 3aHATHX. [JIg €ero MOHMMaHUSA U KaueCTBEHHOI'O YCBOEHUS PEKOMEHIYETCS
ciemyromas TocheaoBaTenbHOCTh AecTBuii: 1. Ilocime oxkoHYaHWsi y4eOHBIX 3aHSITHH s
3aKpeIuIeHUs] MaTepualia MPOCMOTPETh M O0AyMaTh TEKCT JIEKLIMH, MPOCIYIIAaHHON CerojiHs,
pazobparb paccmoTpenHble mpumepsl (10-15 wmunyt). 2. Ilpm moAroToBKE K JIEKIUU
CJICAYIOIIETO JIHS MOBTOPUTH TEKCT MPEeAbLAYIIEH JTeKIMH, TOAYMATh O TOM, KaKasi MOKET ObITh
cnenytomas tema (10-15 mmayT). 3. B TeueHue Hemenu BbIOpaTh BpeMsi il pabOTHI C
auTepatypoil B Oubnnoreke M Juid pemeHus 3agad (mo 1 wacy). 4. Ilpu moaroroske K
MPAKTUYECKUM 3aHATHUSAM TOBTOPUTH OCHOBHBIE TMOHSATHS U pa3o0paTh MpUMEpPHl Ha
KoMIbloTepe. Pemas ynpakHeHue WM 3ajady, — IpPEABAPUTENBHO TOHATh, Kakou
TEOPETUUECKHI MaTepHall Hy>KHO HCIIONIb30BaTh. HaMeTUTh miian peuieHus:, monpodoBaTh Ha ero
OCHOBE pelIuTh 1-2 aHaJTOTUYHBIC 3a/1a4H.
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4. PexoMeHaanum no padore ¢ JuTeparypoil. PekoMeHayeTcs, KpoMe «3ayuyuBaHUA»
Mmarepuana, JOOUTbCS MOHUMAHUS H3ydaeMoM TeMmbl AucUUIUIMHBL. C 3TOH 1enblo 1mocie
IIPOYTEHUs OYEPEIHOU TJIAaBBI KEJIATECJIBHO BBINOJHUTH HECKOJIBKO IPOCTHIX YIPAKHEHHM Ha
COOTBETCTBYIOLIYIO TeMy. KpoMme Toro, oueHb 1mosie3HO MBICIEHHO 331aTh ce0e U MonpoOdoBaTh
OTBETUTbH Ha CIEAYIOIIME BOIPOCHL: O YEM 1Ta IJ1aBa, KAKME HOBbIC IIOHATUS B HEH BBEICHBI,
KaKOB HX CMBICII.

5. CoBeTbl IO MOATOTOBKE K 3a4eTy. JJONOJHUTENBHO K U3YUYEHUIO KOHCIIEKTOB JIEKIIUH
HE00XO0/MMO I0JIb30BaThCsl y4eOHMKaMHU O JUCHMILIMHE. BMecTo «3ayumBaHMs» MaTepuaia
B)XHO JOOUTHCS MOHUMAHMS M3y4aeMbIX T€M AUCUUIUIMHBL. [Ipy MOAroTOBKE K HY>KHO OCBOUTH
TEOpHIO: pa3o0paTh ONpEeIeNeHHs BCeX MOHATUH CTPYKTYpHOIO IMPOrpaMMHUpPOBAaHMUS,
PaccMOTPETh PUMEPHI U CAMOCTOATENIBHO PEIINTh HECKOIBKO TUITOBBIX 331a4 U3 KAKJI0M TEMBI.
[Tpu pemenun 3amad Bcerja HEOOXOAMMO KOMMEHTHUPOBaTb CBOM JEHCTBUS M HE 3a0bIBAaTh O
COZIepKATEIIbHOW UHTEPIIPETALUU.

6. VYkazsanusi no opraHu3anud padoTel ¢  KOHTPOJIBHO-M3MEPHUTEIbHBIMH
Martepuaiamu. [Ipy BbINOIHEHUH AOMAIIHMX 33JaHUN M MOATOTOBKE K KOHTPOJIbHON padote
HEOO0X0/MMO CHauyaja HpOYUTaTh TEOPHIO U HM3YyYUTh IPUMEpbl MO Kaxaoi Teme. Pemas
KOHKPETHYIO 3ajiauy, IpEIBapUTENbHO CIEIyeT IOHATh, uTo Tpebdyercs oT Bac B naHHOM
cilyyae, KakoW TEOpEeTHYECKMH MaTepuall HYKHO HCIOJb30BaTh, HAMETUTHh OOILYI0 CXEeMy
pewenus. Ecinu 3amada pemaercs «1o oOpasiy» pacCMOTPEHHOIO Ha NPAKTHYECKOM 3aHSATUH
WIA B METOJMYECKOM IOCOOMM MpHUMEpa, TO KeJaTeIbHO Iocie 3TOro o0ayMaTh Mpolecc
pelieHys 1 nonpo0oBaTh PELIMTh aHATOTMYHYIO 337a4y CaMOCTOSATEIbHO.

6. VYueOHasi JuTepaTypa M pecypchl HHPOPMANMOHHO-TEJEKOMMYHHUKAIMOHHON ceTH
«HTepHeT», BKJIIOYAA  IepedyeHb  y4eOHO-METOAUYECKOro  oOecrmedeHHs  AJs
CaMOCTOSATEJIbHOI PadoThl 00y4aIOIIMXCH MO JUCHUIIIHHE

6.1 OcHOBHas IuTepaTypa.

1. KoGzappr A.W. IlpuknanHas maremarudeckas craTUCTHKa. — M.: ®uzMaTiur,
2012

6.2. JlononHUTENbHAS JIUTEPATYpA.
1. Kynamuer A.Il. Metonbl M cpeicTBa KOMIUIEKCHOTO aHajau3a JOaHHBIX. - M.:
®opym — Uudpa-M, 2006.

6.3. YueOHo-MeToAnueCKOE 00ecTIeYeHUE CaMOCTOATEIHLHONU PaboTHI.

6.4. HopmaTuBHBIE IPABOBBIE TOKYMEHTBHI.
1. ®enpepanbubiii 3akon ot 29.12.2012 N 273-®3 (pen. ot 13.07.2015) "OO6
oOpa3zoBanum B Poccuiickoit @enepauun" (C u3M. U JI01.).
2. ®denepanbHBIH  TOCYAapCTBEHHBIM  00pa30BaTeNbHBI  CTaHIAAPT  BBICIIETO
npodeccuoHaIbLHOr0 00pa3oBaHus MO HarpasieHuto noarotoBku 38.03.05 buznec-
uHpopMaTuka (kBanuduKanus (CTeNeHb) «OakanaBpy»), YTBEPKICHHBIH MPUKA30M
MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot «11»aBrycra 2016
r. Ne 1002.
3. HopmaruBHO-MeToIMUECKHE TOKYyMEHThl MuHOOpHayKku Poccun.
4. VYcras @enepaqbHOr0 TOCYAAPCTBEHHOTO OIOPKETHOTO  00pa3oBaTEIHLHOTO
yupexkaeHus: BbIcuiero npogeccruoHanbHoro obpasoBanus «Poccuiickas akagemus
HapOJHOI0 X03sIICTBa U rocynapcTBeHHOMN cirykO0bI nipu I1pe3unente PO».

6.5. UHTEpHET-peCYPChI, CIPABOYHBIC CHCTEMBI.

7.  MarepuajbHO-TeXHHYECKOE U MPOrpaMMHoOe obecriedeHne TUCUUTITHHBI (MO1YJIs1)
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s peanu3anuyi TaHHOW MUCUUIUIMHBI (MOIYJs), HEOOXOAMMBI CIEIHAIN3UPOBAHHBIC
KOMITBIOTEPHBIC ayIUTOPUHU IS TPOBEJCHUS BCEX BUIOB KOHTAKTHOM M CaMOCTOSTEIbHOM
paboTbl. AyAMTOPUH MJOKHBI OBITH OOOPYZOBaHBI KOMIBIOTEpAaMH B COOTBETCTBUU C
MHHAMAIbHBIMA TEXHUYECKUMH TpeOoBaHusmu. KomwuecTBO pabodyMx MecT 00ydaeMbIX
JIOJDKHO OBITh HE MEHEe KOJMYECTBAa CTYAEHTOB B yueOHO# rpymme. [Ipu umcmonb3oBaHuM
BUPTYQJIbHBIX MAIMH JOJDKEH OBITh €IMHBIA 3alIMIICHHBIA CETEBOW pecypc, Ha KOTOPOM
o0y4aeMble CMOTYT COXpaHATh pPE3yJIbTaThl CBOCH paboThl. B 00s3arensHOM mOpsiIKe B
ayJIUTOPHU JIOJDKHA MPUCYTCTBOBAThH MPOCKIMOHHAS ammaparypa, o0ecreunBaroas Kak mokas
Ope3CHTAlMi 10 TEeME 3aHATHH, TaKk W JCMOHCTpAIMIO pPabOThI MpErojaaBaresis B Cpee
pa3paboTKu B peasibHOM pexume BpemeHu. OOopymoBaHHE Kiacca JODKHO 00eCreYrBaTh
BBIXO/ MIPETIOIaBaTelsi U 00y4aeMbIX B TTI00AIbHYIO ceTh MIHTEepHET U1t BHIMOIHEHHS y4eOHBIX
3ansTuil. K 00s3aTebHOMY MPOrpaMMHOMY OOECIICUCHHIO IS MOJJICPIKKH 00pa3oBaTeILHOIO
npoiiecca Heodxoaumo otHectu: MS Excel
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