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1. HamMeHoBaHHe IMCIUTIIHHDI

«Ananus JaHHBIX).

2. [lepevyeHb NJIAHUPYEMBIX Pe3YyJIbTATOB 0CBOEHHS 00Pa30BaTeIbHOI P OrpaMMBbI

(mepeyeHb KOMIIETEHIMH) € YKa3aHUEM MWMHIAUKATOPOB HX JOCTHKEHHUS U
IUVIAHUPYEMBbIX Pe3yJbTATOB 00y4eHusl 0 TUCHUIJINHE

npodecCuOHATBHBIMU TTaKeTaMU
MNPUKIAJHBIX ITPOTrpaMM.

Tabmuma 1
Kox HaumenoBanue HHauKaTopsl nocTHKenust | Pesyabrarsl o0ydyenust (yMeHuUsI
KOMIe | KOMIIETEeHIHH KOMIEeTEeHIHH M 3HAHMs), COOTHECEHHbIE C
TEHIH HHIMKATOPAMH  JOCTHIKEHUS
" KOMIIETEHIINHA
VK-4 | CnocoGHOCTE 1.Hcnons3yer OCHOBHBIE | 3HATh. WCTOYHUKH AaKTyalbHBIX
UCITOIB30BaTh METOJIBI U CPEJCTBA MOIYYEHHUS, | TAHHBIX 0 COCTOSIHUN
NPUKIIATHOE NPEJICTABIEHNUs, XPaHEHUS W | SKOHOMHUUYECKUX CYOBEKTOB;
MPOTPAMMHOE 00pabOTKHU JaHHBIX. YMeTb: OCYIIECTBIATH MOUCK U
obecrieueHue  Ipu VMIIOPT JAHHBIX, HEOOXOIUMBIX
peleHnu IS pENIEHNs] KOHKPETHBIX 3a/1a4
MpOGECCHOHANBHBIX [ TevoncTpupyeT  BIajcHHE | 3HATH:  OCHOBHBIE  MPHHIMIBI
3a1a9

IIPOrpaMMHUpPOBAHUA AT OPUTMOB
CTaTUCTUYECKOI 00paboTKu
JAHHBIX B TAOJIMYHBIX pelaKTOpax
n R(RStudio) mms anammza u

IIPOTHO3a BHYTpH- U
BHEIIHEIKOHOMUYECKUX
IIPOLIECCOB

YMmers.: MNPUMCHATh TEXHUYCCKHUEC
U HHCTPYMCHTAJIBHBIC CPCACTBA
Il pCHICHU S MMPUKIIAJHBIX 3a1a4

VOpaBJICHUS | ITOJITOTOBKH
O00OCHOBaHUHN  yIpaBICHUYECKHUX
pelICHU M
3.Bribupaer HeoOxonuMoe | 3HATH:  TEHACHLUHWU  Pa3BUTHS
MPUKIIATHOE MPOTPaAaMMHOE | HOBBIX ITPOrPAMMHBIX MPOTYKTOB
o0ecrieueHne B 3aBUCUMOCTHU OT | U IT-cepBucos,
pelaeMoi 3a1auu. OpPHUEHTHPOBAHHBIX Ha
MOBBIIICHUE 3(hheKTUBHOCTH

cbopa u 00pabOTKH JTaHHBIX;
Ymersh: 060cHOBBIBATH BBIOOP [TO
B 3aBUCHMOCTM OT pPELIAEMOI
3a1a4u




4. Ucnonb3yeT MpUKIaaHOE
IIpOrpaMMHOE 00ecIIeYeHUE IS
perieHms KOHKPETHBIX
MPUKIIAHBIX 33a4.

3HATH. OCHOBHBIC IPUHIIMUIIBI
00paboTKH, BHU3yIM3aUUH U
aHaIn3a JaHHBIX, BEPOATHOCTHBIC
U CTATUCTUYECKHE METO/IbI.

YMmerTh: HUCIIOJIb30BaTh
WHCTPYMEHTHI ONHCATEIILHON
CTaTUCTUKUM U  BU3yaIHM3alHU
JTAHHBIX, BEPOSITHOCTHBIE Hu
CTaTUCTUYECKUE METOABl  JUIA
peleHus OpraHu3alMOHHO-
YIIPABJIEHUYECKUX 3ajad,

MHTEPIPETUPOBATh IOTyYEHHBIE
pEe3yJIbTATHI.

YK-10

CrocoOHOCTh
OCYIIECTBJISATH
MOUCK, KPUTHYECKH
aHaJM3UPOBATh,
00001maTh U
CHUCTEMAaTU3UPOBATh
nHGOPMAIIHIO,
HCITOJIB30BaTh
CHUCTEMHBIN ITOIXO.
JUTSI pEIICHHUS
IMOCTaBJIEHHBIX 33124

1.YeTko ONMHMCHIBAET COCTAaB H
CTPYKTYpPY TpeOyeMbIX TaHHBIX
u  uHPOpPMALUHU, T'PAMOTHO
peanu3yeT mpollecchl ux coopa,
00pabOTKU ¥ UHTEPIPETALINH.

3HaTh: OCHOBHBIE TMPUHIMIIBI
MpeBapUTEIBLHOMN 00paboTKH,
BU3yaJIM3allly U aHATTN3a JaHHBIX,
BEPOSITHOCTHBIC U CTATUCTHYCCKHC
METO/IBI.

Ymers: UCIIOJIb30BATh
WHCTPYMEHTHI TIPEIBAPUTEIBHON
00paboTKM W  aKKypaTu3aluu
TAHHBIX

2.000CHOBEIBAET CYLLIHOCTh
MPOUCXO/IAIIETO, BBISIBIISIET
3aKOHOMEPHOCTH, IMOHHMAaET

IPUPOTY BapuaOeTbHOCTH.

3Harth: METOJIbI aHanusa
TEHJICHIIU I pa3sBUTHUA
9KOHOMHYECKHUX IIPOLECCOB;
YMerb: NPUMEHATh TEXHUYECKHE
U UWHCTPYMEHTAIbHBIE CPEACTBA
IS OLICHKH COJZIEpKaHNUs
SKOHOMMYECKOM IMOBECTKH AHS

3.®opmynupyet MIPU3HAK
KJIacCHu(pUKAINH, BBLIEIAET
COOTBETCTBYIOIIHE €My TPYIIIBI
OJTHOPOIHBIX «OOBEKTOBY,
UICHTU(DUIHPYET o0mme
CBOMCTBA  JJIEMEHTOB  JTHX
TPYII, OIEHHUBAET TMOJHOTY
pe3ynbTaToB  KiaccuUKaIUK,

3HaTh. COBpPEMEHHBIE METO/IbI
MHOTOMEPHOMU KJIacCuPUKAIIUH;
Ymers: NIPUMEHSATH
KJacCu(PUKALlMOHHBIE ~ METOJBI,
BBIOMpasi ~ aJeKBaTHBIC  3ajaye
MaTeMaTH4YecKue u
UHCTPYMEHTAJIbHbIE METO/IbI,
MHTEPIPETUPOBATh  TOJIYYCHHBIC

MMOKA3bIBAECT MIPUKIIATHOE | PE3YJIBTAThI

Ha3HAYCHUE

KJ1acCH (pUKAIMOHHBIX TPYIIII.

4, I'pamoTtHoO, JIOTUYHO, | 3HATH: OCHOBHBIE METO bl TEOPHU

apryMeHTHPOBaHO (OpMHUPYET

BEPOSITHOCTEN, MATEMATUYECKON 1

COOCTBEHHBIE  CYXJIEHUS U | MPUKIATHOMN CTaTUCTHUKH,

oueHkd. Otiauyaer ¢GaxkThl OT | UCIOJNb3yeMble sl MOATrOTOBKH

MHCHUH, MHTEPIIPETalu, | aHaTUTUYECKUX pEeLICHUH,

OLICHOK U T.J. B PACCYKICHUSAX | DKCIIEPTHBIX  3aKIIOYEHUH U

OpyTUX YYaCTHUKOB | PEKOMEHALHUM.

NEATEIIBHOCTH. YMmern: HCII0JIb30BATh
BEPOSITHOCTHBIE U CTATUCTUYECKHE
METO/IbI JUIs IIOATr OTOBKH
AHAJIMTUYECKUX peIICHU M,




OKCIIEPTHBIX 3aKII0UYCHU I n

PEKOMEH Ialluid.
5.ApryMeHTHpPOBaHHO u | 3HaTh: MpOoLEeayPbl
JIOTUYHO TPEACTABISIET CBOK | GOPMYIUPOBKA U MPOBEPKH

TOYKY 3pCHUA TOCPCIACTBOM U Ha
OCHOBC CUCTCMHOI'O OITMCaHH .

CTaTUCTHYCCKUX I'MITOTE3

Ymerh: MMPOBCPATh THUIIOTC3bI H
ACJIaTb 000CHOBaHHEIC
3aKJIFOYCHH A Ha OCHOBC ITPOBEPKU

CrnocobHoCTh
peNieBaHTHO
pelaemMbiM  3a1a4aM
HCIOJIB30BATh
MH(POpPMaLIMOHHBIE
pecypcsl u
uH(pOopMaIOHHO-
KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUHU TUIS
JOCTHIKCHHUS IIeIIeH,
CBSI3aHHBIX c
npodeccuoHaNbHON
JeATENbHOCTBIO,
oOydeHueM,
ydacTHEeM B IKH3HU
olmiecTBa U JApPYyrux
chepax KU3HH

YK-15

1. CamocTosTensHO BBIOMpAET U
UCIO0JIB3YeT U (POBBIE CPEACTBA

3HaTh!:
MH(QOPMALIMOHHBIE

COBpPEMEHHBIE
TEXHOJOTUU

OOIIeHHs], OCYIIECTBIISIET MOUCK | aHaIh3a JAaHHBIX U OCOOEHHOCTU

I/I/I/IJII/I CO31JaHNEC KOHTCHTA B | UX HpI/IMeHCHI/ISI JUJIS peH_IGHI/ISI

COOTBCTCTBHUHU C I CIIBO CTaHI[apTHBIX 3aaa4

B3aMMO/JICHCTBUS, B TOM 4Yucie | MpoheCcCHOHATBHOM

JUISl OpraHu3alMi COBMECTHOM | IEATEIIbHOCTH;

JIEITENHHOCTH. ¥YMerb. OCYIIECTBUTH  BBIOOP
MpPOTPAMMHBIX  CPEJICTB TSt
aHaJIn3a JaHHBIX B UCCIICIOBAHUSIX

2. Bnazmeer HaBbIKaMd | 3HATBL. TEHICHIIMH  PA3BUTHUS

opraHu3anuu B3aHMOII€I>'ICTBHSI n

TCXHOJIOTUH 060pa JaHHBIX B CCTH

KOMMYHHUKalluu C nomoisio | Internet

MH(OpMaIIMOHHBIX CHCTEM | YMeTb: OCYUIECTBJIATH IOMCK,

u/Mnu UUQPPOBBIX CEPBUCOB M | COOpP W MEPBUYHYIO IMOATOTOBKY

TEXHOJIOTUH. JTAaHHBIX IE MPUKJIAHBIX
HCcclIeJOBaHUN

3. OcymecTiisieT To100p | 3HaTh: 0COOEHHOCTH

MIPUMEHEHUE Pa3THYHBIX COBPEMEHHBIX HWH(POPMAIIMOHHBIX

uH(}opMaoHHO- TEXHOJIOTUU IIPEACTaBIICH U

KOMMYHUKAaIlMOHHBIX CPEJICTB pe3yJIbTaTOB UCCIEI0BAHUS;

IUIs pelieHust 00pa30BaTeNbHBIX | YMeThb.  OCYILECTBUTb  BBIOOp

U IpoecCHOHATTBHBIX 3a/1a4. UH(OPMAIIMOHHONH  TEXHOJIOTUH
Ui aHanM3a  JAaHHBIX WU
Hpe3eHTaluu pe3yabTaToB
aHaJIn3a

3. MecTo TUCHUNJIMHBI B CTPYKTYpe 00pa3oBaTeibH 0l MPOrpaMMbl

I[I/ICI_[HHJ'II/IHa «Ananus JaHHBIX» ABJIACTCA 00s13aTEIILHON I[HCHHHHHHOﬁ I_[I/IKHa

MaTCMAaTUKHN H

FOCYIIapCTBeHHOe H MYHHIOUIIAJIBHOC YIIPaBJICHUC,

UHPOPMATUKU  TIO

MYHULIMIIAJILHOE YIIPABIICHUEY .

HamnpasjieHH0 noarotoskn  38.03.04 -

OIl

«l'ocymapcTBeHHOE U

JucuunnvuHa «AHaiau3 JaHHBIX» 0a3upyercs Ha 3HAHUAX, MOJYUYEHHBIX MPU

W3y4YEHUH TUCHUIUIMH « MaTtemaTukay, « KOMIBIOTEpHBIN TP aKTUKYM).




4. O0beM TUCHUILTHHBI (MOXYJIS) B 32aY€THBIX IMHUIIAX U B aKAJIeMHYeCKUX Yacax
¢ BBLICJICHHEM 00beMa ayJIUTOPHOH (JIeKIMH, CEMHHAPbI) M CAMOCTOATEIBHON
PadoThI 00y4YAOIIMXCS

Ounas ghopma o6yuenus | ouno-3aounas popma ooyuenus

Tabmuna 2

Buj yueOHol padoThl 10 JMCHMIIIMHE Bcero Cemectp 3 Cemectp4

(B 3/e m yacax) | (B yacax) (B yacax)
Oo6mast Tpy10€eMKOCTh U CHUTLTHHbBI 6/216 108 108
Konumaxmnas paboma - Ayoumopnuwie 3anamus 100/68 50/34 50/34
Jlexyuu 32/20 16/8 16/8
Cemunapnl, npaxmu4eckue 3aHsImust 68/48 34/26 34/26
Camocmoamenvnas paboma 116/148 58/74 58/74
Bujg Tekynero KOHTpoIst JAT3, PAP JT3 PAP
By npomexyToUHOM aTTecTaluu 3a4€T, DK3aMEH 3a4€T JK3aMEH

5. CopepxaHue IHCUMIVIMHBI, CTPYKTYPHMPOBAaHHOe IO TeMaM (pa3aesiam)
AMCUMILIMHBI C YKa3aHUEM UX 00beMOB (B aKaJleMHUYeCKMX 4acaX) U BUA0B Y4eOHbIX
3aHATHI

5.1. ConepxaHue TUCHUINIUHBI

Tema 1. /lanHbIe B 9KOHOMUKE, UX BU3YAJIU3 ALK U IPpeABaApUTEJIbHAs 00padoTka

1.1. lannbie B 3k0oHOMUKe. OOBEKTHI, TP U3HAKU U TaOJIULIbI. TUIIBI TP U3HAKOB B
YKOHOMHKE: WHTEpBAJIbHBIC,  TMOPSJIKOBBIE,  PAHrOBBIE,  JTUXOTOMHUYECKHE.
®opMaTrpoBaHKE HAOOPOB JJAHHBIX KaK TaOJIHIL B TAOJIMYHOM p eaakTope. [ mcrorpammsl
B TaOJIMYIHOM pemakTope. YciaoBHOE (OpMaTHPOBaHHWE B TaOIMIHOM PEIaKTope.
['padukn u quarp aMMbl paccestHUS B TAOJIMIHOM P €1aKTOPE.

1.2. UHCTpYMEHTHI ONMUCATEIBHOM CTATHCTHKU B TAOJHYHOM peaaKTope.
N3mepenue neHtpa pacnpeneneHus. M3mepenue pazopoca naHHbIX. OnucaTesbHas
CTaTUCTHKA B TaOIu4HOM penakrope uB R. luarpammeipazmaxaB R.

1.3. IlpenBapurenbHasi 060padoTka naHHbIX. BbiOpockl 1 ux oOpaboTka B
tabnuyHoM penakrope. [IpomynieHHble 3HaueHus U UX oO0paboTka B TaOJIMYHOM
penakrope. [loBTopsromuecss CTpokM W HMX 00paboTKa B TaOJIMYIHOM P eaaKTope.

CuHaTeTHUCCKHUE IIPp U3HAKHU.



Tema 2. CiryyaiiHbie COOBITHS

2.1. Onpenenenue BepossTHOCTH. Ciryuaiinble cOObITHSA, UX BUABI. Omiep aimu
HaJl COOBITUSIMM Kak omepanuu Haj MHoxkectBamHu. KomOunaTopuka. Kiaccuueckas
BEpOSATHOCTHAsE cxema. (CxeMa TeoOMETpHYECKMX BepOoATHOCTEH. CTaTucThdecKas
BEP OSITHOCTh. AKCMOMBI TEOp UM Bep osiTHOCTER. Meton Monrte-Kapsio. MoaenupoBanue
CITy9alHBIX COOBITHIA.

2.2. OCHOBHBIE TeopeMbl TeopuM BeposiTHOCTed. Teopema crokeHus
BEpOSITHOCTEH. YCIOBHAsS BepOsTHOCTh. HezaBucumocTh coObITHil. DopMyia MOJTHOM
BeposTtHocTu. Dopmyna baieca.  IIpocreiimine npuMepbl NMPUMEHEHUS TEOPHUA
BEP OSITHOCTEH.

Tema 3. CiryuaiiHble BeJIH4HHBI

3.1. Onpenesienne cay4aiiHoil BeJin4uHbl. [[oHsATHE Cly4yallHOW BEIUYUHBIL.
OyHKIMS pacnpenesaeHus caydainoi Benuuunbl. CBoMCTBa (DyHKIUU P acTIpeesICHVs.
NuaukaTop coOBITHS KaK MpOoCTeilas cinyyvaitHas BennduHa. QyHKIUs p acnpeaesieHus
MHIUKaTOpa coObIThsA. CMecH pacipeaeICH .

3.2. JluckpeTrHble cay4YailHble BeJIMYMHbI M MX BaKHeWllIMe YHCI0BbIE
XapakTepucTHkH. J[MCKp eTHas cry4aiiHas BenuuuHa. Psa pacnpenenenus u Gy HKIWMS
pachnpeneneHuss IUCKPETHOM CIIy4allHOM BEIMYMHBI. MaTeMaThyecKoe OXKUIaHHE,
JIACTIEP CUA U CP €THEE KBAJP ATUUECKOE OTKIIOHEHUE TUCKP €ETHOM CITy YaTHOW BEJTUYHHBL

3.3. JluckperHble ciay4alHble BEJIMYHMHBI, YaCTO BCTpPeYAKUIMECH B
npakrTuke. [locienoBaTebHOCTH HCTIBITAHUN. buHOMHanbHas cxema. OTpuLATETBbHOE
OmHOMUAJILHOE  pachpeaeineHre  (OMHOMHUANbHBIA ~ 3aKOH  pacIpeesicHus,
reOMETpHUYECKHE 3aKOHbl pacrpeaencHus). 3akoH pacnpeaeneHus [lyaccona.
[Ipocreiiuii noTok coObITHIA. [ MTIEp reoMeTpuiecKknii 3aKOH pacnpeaeeHusl.

3.4. AOCOJIIOTHO HenmpepbIBHbIE Cy4YaiiHble BeJIUYUHBI M MX BaKHeillme
YHCJI0Bble XapaKTePUCTHKHU. AOCOJIOTHO HENpephiBHAs CilydailHas BEIMYUHA.
Oynkuua pacopeneneHuss W (QYHKIUS IUIOTHOCTH paclpeesieHus a0COJIIOTHO
HEINp ep bIBHOM CiTy4yaliHOW BeNMYUHbI. CBOKCTBA (YHKIMU IO THOCTU P acCIpEAesICHHs.
MatemaTuueckoe OXXHIaHUE, NUCHEPCUS M CpPENHEEe KBAAPATUUECKOE OTKIOHEHUE

a0COJTFOTHO HETIP EPBIBHOM CITyYaiiHON BETUYHHBI.

7



3.5. A0col0THO HempepbiBHbIE  Cily4YalHble BEJIMYHMHBI, YaCTO
BCTpeyamoumuecss B  NpPaKTuke. PaBHOMEpHBI  3aKOH  paclnpelesicHHUs.
OKCIMOHEHIIMAJILHBIN 3aKOH pacrnpeneneHus. HopmanbHbIl 3aKOH pachpeescHus.
3aKOoHBl pacHpeleleHrs, BaXXHble B MaTEMaTUYECKOM CTATUCTHKE  (3aKOHBI
pacrpenenenns Cteronenra, y2 , ®umepa — CHenekopa). Peanusaums mozeneit
a0 COJIIOTHO HETIP €PBIBHBIX CIyUYaHBIX BEIMUUH B MTAKETE TaAOJIUUHBIN P €IaKTopP.

3.6. MoMeHTBI 1 KPUTHYECKHE TPAHUIBI CJIy4YaliHoil BesinmunHbl. HauanbHbie
Y LICHTP AJIbHBIE MOMEHTHI CIIy4alHOMN BENTWYHUHBI. ACUMMETPUS U IKCLUECC CIyYalHON
BeJIMUMHBI. KBaHTWIM M NPOLEHTHBIE TOYKH CIYyYaWHOM BENWYWHBI. BbluncieHne
KBaHTHWJIEH U TP OLICHTHBIX TOYEK B TAOIMYHOM p eqakTope. MeanaHna u Mojia ciy 4ailHoi
BEJIMYMHBI.

3.7. Cucrempl c1y4aiHbIX BeJIHYMH. Clly4ailHble BEKTOPbI U Y CIIOBHBIE 3aKOHBI
pacnpeneieHusi. YCIOBHBIM psij pacnpeneieHuss (s JUCKPETHBIX CIydaiHbIX
BEJIMYWH), YCJIOBHAs IUIOTHOCTh pachpeneneHus (Ayisi HempepbIBHBIX CIy4YalHbIX
BEJIMYUH). Y CIIOBHOE MaTeMaTHUECKOE Oxku1aHue. DopMyJia MOJTHOTO MaTEMaTHeCKOTO
oxxunanus. Dopmyna moaHoi qucrep cuu. KoBapuanmst 1 ko3 QHUIHEHT KOP peTAIInm.
Tema 4. IlpenejbHbIC TEOPEMbI TECOPUH BEPOSATHOCTEH

4.1. 3akoH OoJubmIMX Yuceda. MaccOBbIE ClIy4alHbIC SIBICHUS B JKOHOMUKE.
Teopema YeObiméBa M OLEHKA MaTEMaTUYECKOTo oxunanus. Teopema bepHymmm u
OlIeHKa Bep 0ATHOCTU. OOCYKICHHUE YCIOBUM CTATUCTUY€CKOM yCTOMYMBOCTH.

4.2. IlenTpajbHas mpeneabHass TeopeMma. Teopema JleBu. HHrerpanbhHas
teopema MyaBpa — Jlamaca. MecTo LieHTp aJIbHOU TP €JIEJIbHOM TEOP EMbI B N3y YECHUH
CTATUCTHYECKUX 3aKOHOMEPHOCTEM.

Tema 5. Bb100poYHBIi MeTOI MATEMATHY €CKOM CTATUCTUKH

5.1. OcHoBBI BbIOOPOYHOro Merona. IlpeaMer M 3amaun MaTeMaTHYECKOM
CTaTUCTUKU. ['eHepanbHas U BRIOOpOYHast COBOKYMHOCTH. CiydaiiHas M KOHKp €THAs
BbI0Op K. CiyyaiiHasi HOBTOpPHAA U ci1y4daiiHasi 0ecrioBTOpHas BbIOOpKU. COOTHOIIEHHE
MEXY IMpeaenbHON OITMOKON CpEqHEr0, ypOBHEM 3HAUUMOCTH (PUCKOM) U 00BEMOM
BbIOOpKHU. Vcnosib30BaHME 3TOTO COOTHOIIEHHS B OpTaHU3alMM  BbBIOOPOYHBIX

o0ciie10BaHuN.



5.2. OneHka IUIOTHOCTH pacnpeneieHus M (QYHKUHH PpPacipenesieHms.
Bapuauuonneiii psag.  UucioBble  XapakKTEpUCTUKU  BbIOOPKU. VHTEp BaJIbHBIN
BapHalUMOHHBbIN psa. [lonuron yacror, kymynara. OLeHKa YHCIOBBIX XaPaAKTEPHUCTUK
reHepajibHOM  ciay4yalHOM BeNMYMHBI  (BBIOOPOYHOE CpelHee KakK  OICHKa
MaTEMaTUYECKOTO0 OKHJIAHWSA, OTHOCUTEIbHAs 4YacToTa KaK OLIEHKA BEPOSTHOCTH,
BBIOOD OUHASI JUCTIEP CHsT KaK OIICHKA JTUCIIEP CUN).

5.3. ToyeuHble OlleHKH MapaMeTpoB. [loHATHE TOUEUHON OIIEHKH Tapamerpa
reHepaibHOM COBOKYNHOCTH. (CBOMCTBA TOYEYHBIX OLEHOK: COCTOSITEIbHOCTD,
HECMEIIIEHHOCTh, J(PQPEKTUBHOCTb. BbBIOOpOYHOE CpeaHee KaK COCTOSITENbHad,
HecMelleHHass U 3(dexkTuBHAs OIEHKa MaTEMaTHUYECKOTO OXHUIAHHs TeHepallbHON
cilydailHoU BenuuuHbl. CMEIIEHHOCTh BBIOOPOUYHOM JUCIEp CUU KaK OLIEHKH JUCIIEP CUU
reHepajibHOi ciny4yailHOW BenuuyuHbl. McnpaBieHHass BbIOOpOYHAs JUCHEPCHS Kak
HECMEILEHHAs U COCTOSITENbHASI OLIEHKA JUCIIEP CUU T€HEP aJIbHOU CITy4aHO W BEJIMUUHBI
(71 MOBTOPHOM M 6ECOBTOP HOM BEIOOPOK). METO 1Bl MOCTP OCHUS TOUEUHBIX OLIEHOK:
METOJI MOMEHTOB, METOJI MaKCHUMaJbHOTO mpapaonofodus. IloctpoeHue OIEeHOK
MapaMeTPOB P acCpeACTCHUHN C1yYaHBIX BEJINYHMH.

5.4. UHTepBaibHbIE OLIEHKM NMapaMeTpoB. [IoHSITHE WMHTEpBaJbHOW OLICHKU
IIap aMeTPa TEHEP AIBHOM COBOKYITHOCTHU. TOYHBIE MHTEP BAJIbHBIE OLIEHKU BEP OSITHOCTH,
MaTeMaTUYECKOTO OKHUIaHUs, AucHep cuu U kos¢pduuumenta koppensauun. [lonpaska Ha
KOHEUYHBIM 00BEM TreHepajibHOM COBOKYIHOCTH (AJisi MOBTOPHOM U O€CHOBTOPHOM
BBIOOP OK). ACUMITOTHYECKUH MOIXO0/]1 K UHTEP BAJTbHOMY OIICHUBAHHUIO.

Tema 6. IIpoBepka cTaTUCTHYECKUX THIIOTE3

6.1. CraTucTnueckue runore3nl. [loHATHE cTaTHCTHYECKONM THUIOTE3bl. BHUIbI
CTATUCTHYECKUX THUIOTE3: MNapamMeTpUYEeCKUe W HEmapaMeTpUUYECKUEe, NpPOCThE U
cnoHbie. Kputepunil mp OBEpKHU rTMNOTE3bI, KPUTUYECKOE MHOKECTBO. [IpoBepka runore3
C TIOMOIIBIO MHTEP BAJIbHBIX OIIEHOK. OIUOKK MEepBOTro U BTOPOTO poJja. MomHOCTh
kpurepusa. Haubonee momnbii kpurepuit. JJocturaemsiii ypoBeHb 3HaUUMOCTH (-

value).



6.2. Kpurepuu ciay4aiHOCTH, He3aBHCMMOCTH, OJHOPOAHOCTH. Kpurepuii
['pab0ca (0TcyTCTBHSI aHOMAJIBHBIX 3HaUeHUi). Tabnuibl conpsskeHHOCTH. Kputepuun
oxaHopomHoctH 2 u CmupHOoBa. Kputepuii HE3aBUCUMOCTH )2, KpMTEP Mil 3HAYMMOCTH
ko3 dunmenta kop pensitu. Kpurepuit uHBep cuit.

6.3. Kpurepun cornacus. Kpurepuii cornacus y? Ilupcona. Kpurepuii y?
I[Tupcona nna guckperHeix pacnpenencHuil. Kpurepun cornacus Koamoroposa u
CMmupHoOBa.

6.4. Kpurepum cormnacus AJs CJI0KHBIX runore3. Kpurepun s np oBepku
HopManbHOCcTH (JInnnuedopca, lllanupo-Yunkau qpyrue)

6.5. Ilapamerpuyeckue kpurepum. IIpoBepka rumorespl O PaBEHCTBE
MaTEMaTUYECKOTO OXKHUIAHMS TEOpETUYECKOMY 3HauyeHuto. [IpoBepka rumoressl O
PaBEHCTBE JABYX MaTEMaTHYECKUX OKuJIaHui. [IpoBepka rumoTe3bl O pPaBEHCTBE
IUCIIEPCUHA TEOPETUYECKOMY 3HaueHuto. [IpoBepka rumore3bl O PaBEHCTBE JBYX
aucnepcuil. [IpoBepka rUmoTe3sl 0O paBEHCTBE BEP OATHOCTH COOBITHS TEOP ETUIECKOMY
3Ha4YeHHIo0. [IpoBepka rumnoTe3sl 0 paBEHCTBE ABYX Bep osiTHOCTEN. [IpoBepka rumnore3
JU151 CBA3aHHBIX BBIOOPOK.

6.6. OcHOBBI HemapaMeTpU4ecKoii cTaTUCTUKHU. Pacnp eneneane Bunkokcona n
ero Kp UTUYECKUE I'D aHULIBI. Kpurepui Bunkokcona-Manna-Yurau
(HemapaMeTpUYeCKU KpUTEpUH CpaBHEHUST MATEMAaTUYECKUX OXHUIAHUM s
HE3aBUCUMBIX BbIOOpOK). Koadduiment panrosoit xoppensauuu CrupMeHa.
Koaddunuent panrosoii koppemnsiinuu Kengamia. Koagduiment koHkop qanuu.

Tema 7. BBenenue B MeToAbl MHOTOMEPHOM CTATUCTHYCCKOM KJIaCCHPUKAIMU

7/.1.3aga4m perpeccHOHHOI0 aHAJIU3A.

[TapHas perpeccusi. Cnenudukaiius perpecCMOHHON MOAeNH. Pe3ynbTaTHBHBIN MTPU3HAK
u (axTopbl. CymiecTBeHHOCTh (pakTopoB. Be1O0Op (hop MBI perpecCHOHHOTO YP aBHEHUS.
OweHKa nmapameTpoB ypaBHEHHUs AP HOM P ETPECCUU METOIOM HauM €HbIIIUX KBAJPAaTOB.
Monenb MHOKeCTBeHHOU perpeccun. [Ipornenypa ordopa dakropon. Teopema ["aycca-
Mapxkosa. Ilpobnema MynbTUKOJUIMHEApHOCTH. OIlEHKa MapameTpoB YpaBHEHUs
MHOJKECTBEHHO# perpeccun cpencrBamu Ms Excel u R. Jloructuueckas perpeccus u

3aJ1a9u OMHAPHOM Ki1acCu(DUKAIINN.
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7.2.

OCHOBBI

AUCKPUMHMHAHTHOI'O

aHaJIHu3a.

[Ipennoceuiku  MeToxaA.

Knaccudukanus ¢ odyuenueM. O0yyvatoniue BbIOOPKU. JIMHEHHBIN THUCKP UMUHAHTHBIN

aHanu3. Jluckp umMuHanTHas Gy HKUus. JIMHEMHbBIN TUCKPp UMUHAHTHBIN aHalu3 B R.

7.3. OcHoBbI KJacTepHOro anaamsa. [Ipennoceuiku Mmerona. Mepapxuueckue

Kiactep -npornieaypsbl. [Ipunnun kinaccudukanuu 6e3 oOydeHus. Mepbl paccTosSHUIM

MeXay oObekTaMH. METpHKH pacCTOSHHS MEeXay kiactepamu. Meron K-cpenmsmx.

Peanu3zamus np omeyp Kiactep HOro aHainuzaB R.

5.2. YyeOHO-TEeMATHYECKUM IJIAH

TabOymma 3
Ne | HammeHoBaHue TpyroeMKoCTh B yacax
n/n| Tem (pa3nenoB) |Bcero KonrakTHas padora -
AHCHHILINHBI AyautopHas padora DopMBI
OOmmas,| Jlekiiuu | CeMunapsl, CAMOCTOS Tellh- TeKyllero
B T.U. MpaKTUYECKUE KOHTPOJIsA
Has padora
3aHATHS ycneBaeMoCTH
1. | lanHble B BricTtyrmuienus  y
3KOHOMUKE, UX AOCKH, OOMalIHHUEC
BU3yalIU3alMs U 36/42 6/4 2/0 4/4 30/38 3afaHus,
cobeceqoBaHMeE IO
npeBapuTeIbHAsS
MaTepuany u
00paboTka 6
2. |Ciyuaiinbie oy
' 26/22 | 16/12 | 42 12/10 10/10 PE3YILTATOR
COOBITHS
3. [Cnyuaiinbie
38/34 | 24/14 8/4 16/10 14/20
BCITMYHHBI
4 [[IpenenbHbie
BricTymuienus y
TEOpeMbl TEOPHH 8/10 4/4 212 212 4/6 JIOCKH, TOMAIIHUE
BEPOSATHOCTEN 3aaHus
5 [Be1ibopounsbrit cobeceloBaHUE 1O
Herol 28/30 | 10/6 | 272 8/4 1824 |ogerit Y "
MaTeMaTU4eCKO obcyxaeHne
CTATUCTUKHU pe3yIbTaTOB
6 [[IpoBepka
CTATHCTHYECKHUX 42/42 | 22/16 8/6 14/10 20/26
THIIOTE3

11



Beenenue B Breictynnenus y
METOIbI JIOCKH, JOMAILIHUE
MHOT OMEPHOI 3aJaHusl,
7 . 38/36 | 18/12 6/4 12/8 20/24 co0eceoBaHmeE Mo
CTAaTUCTUUYECKOU
Marepuany u
K1accupuKauu oGCyKIeHHE
pE3yNIbTATOB
B  menom  mo| 216 |[100/68| 32/20 68/48 116/148 CornacHo
JUCLHIITINHE y4eOHOMY IJIaHy:
JIOMaIllHEee
TBOPUYECKOE
3aJjaHue,
pacyeTHo-
aHaJTUTUYECKast
paboTa
Uroro B % 46/31 | 32/29 68/71 54/69
5.3. Conepixanne ceMUHAPOB, IPAKTHYECKUX 3aHATHI
Tabnua 4
HaumeHoBaHue TeM IlepevyeHb BONMPOCOB /ISl 00CYK/IEHUS HA Dopmbl
(pa3neJioB) CEeMHHAPCKUX, MPAKTHYECKUX 3aHATHUSAX, NMPOBeIeHUs!
AUCHUILTUHBI peKoMeHyeMble HCTOYHUKHU U3 pa3iesioB 8,9 3aHATHI
(Yxa3pIBaeTcsi pa3jies M NOPsiIKOBbI HOMeP
HCTOYHUKA)
JlanHbIE B | [lpeacraBnenue naHHbIX B BUJE (opMaTUpOBAHHBIX | Pemenue 3amau B
KOHOMHKE, ux | Tabmui. ['mcrorpammbl, JOuarpaMMbl pacCesiHHS, | ayTUTOpPUH,
BH3yaIH3aLHs u | mMarpamMMel pazmMaxa. CBoanbie TaONMUIIBL | OTBETHI Ky JTOCKH»
Busyanuzanus kadyeCTBEHHBIX NPHU3HAKOB. MMmopr,
IpeaBapUTEIbHAS
npeaBapuTenbHas 00pabOTKa U BU3yaIH3aIUs
obpaborka nanHbix B R. [8.1], [9.2]
Cnyuaitnbie coObiTusi | OCHOBBI  KOMOMHaTtopuku. @DyHKIuuM mnojacuera | Pemenne 3amau B
KonmvecTBa komOuHanuii B Excel u R. Kiaccuueckas | aynuropun,
BEpOsATHOCTHAss cxema. (CxeMa TEOMETPUUYECKHX | OTBETHI Yy TIOCKU
BEpOSATHOCTEH. MonenupoBaHue CTaTUCTUYECKOU
BEPOSITHOCTU. BeEpoATHOCT CyMMBI. Y CIOBHBIE
BEpOITHOCTU. BepositTHocTh nponsBeneHus. [lonnas
BEPOSTHOCT. dopmyia baiieca.

ITocnenoBartenpHOCTH HcnibITaHUM. Cxema beprysn.
[8.1, 5], [9.2]

City4aiinble
BEJIMYUHBI

JIMCKpeTHBIE CllydaliHbIE BEJTUYMHBI U UX BaXKHEUIINE
YU CJIOBBIE XapAKTEPUCTUKU. JIMCKPETHBIE CITyYalHbIE
BEJIIMYMHBI, BCTPEYAIOUIMECS B  3KOHOMHUYECKOU
npakTuke. AOCONIOTHO HEMPEPBIBHBIE CIydaliHbIC
BEJIMYMHBI M HMX  B&OXHEUIIME  YHCIOBBIC
XapaKTEPUCTUKHU. AOCO0THO HEIPEpPbIBHbIE
BEJIMYMHBI, BCTPEUYAOIIMUECSA B IIPAKTUKE SKOHOMHUKE.
PaBHOMEpHBIN, IIOKA3aTEJIbHBIM, HOPMAJIbHBII
3aKOHBI  pacrpeneneHus. MOMEHThl  CIydalHBIX
BenuunH. KBantwim u  1000-pOolI€HTHBIE TOYKH.

Pemenue 3amau B
ayJIUTOPHUH,
OTBETHI «Y JTOCKH»

12




(DOpMYJ'IBI IIOJIHOT'O MAaTEMaTHYCCKOI'O OXHIAaHHA U

noJiHOM  aucriepcur. DOpMyJbl  KOPpENIAIUUA |
koBapuanuu. [8.1, 2], [9.2]

IIpenenbHbie ITpumenenue HepaBeHCTB MapkoBa 1 YeObIuéBa i | Pemenue 3amau B
TEOPEMBI TEOPUU | pEIICHHsI TPAKTUYECKUX 3a1a4 [9.2] ayJIUTOPUH,
BEPOSITHOCTEN OTBETBI Ky TOCKH»
Bri6opounbiii meton | Beibopounble oueHku (GYHKOUN TIOTHOCTH | | Pemenue 3amau B
MaTeMaTUYECKON pacupeneneHus. TodedyHble OLICHKM IapaMETPOB. | ayAUTOPHH,
CTaTUCTUKHU OmnucarenpHas ctTatuctika cpeacteamu Ms Excel u R. | otBeTsl «y mocku»
W HTepBasibHbIC OIICHKH 1TapaMeTpoB. [8.2-6], [9.2]
IIpoBepka dopMynupoBKa ctaTuctuyecku rumnore3. Kpurepun | Pemenue 3agau B
CTaTUCTUYECKUX IIPOBEPKHU CTaTUCTUYECKUX TUIIOTE3. | ayAUTOPUH,
TUIOTE3 ITapamerpuueckue TUIIOTE3BI. Onno- U | OTBETHI Ky TOCKH»

IBYXBbIOOpOUHbIe TecThl. DyHKkmu Var.test(), t.test(),
prop.test() R. ®yukmuu CTBIOAEHT.TECT(),
FTECT() Ms Excel. Kputepuu cornacus. IIpoepka
3HAUUMOCTH KodddunneHta koppemsuuu [lTupcona.
Hemnapamerpuueckas TOYEYHAs OLIEHKa
MaTeMaTUUYecKoro oxkujaaHusa. Henapamerpuueckas
MHTEpPBaIbHAs OLIEHKA MaTEMAaTHYECKOTO OKHUIaHUS.
Kputepuii Bunkokcona (mapHbli KpUTEpH 3HAKOBBIX
panroB). Kputepuit Bunkokcona— ManHa — YuTHu
(HemapameTpuyecKui KpUTEpUil CpaBHEHUs
MaTEMATUYECKUX OKUJAHUHW JUIsl  HE3aBHCHMBIX

BbIOOpOK). KoadduuneHnt paHroBoit koppensnuu
Cnupmena. [8.2-6], [9.2]

BBenenne B MeETOIbBI

MHOTOMEPHOM perpeccuu B Ms Excel. UHTepriperanus pe3yabTaToB. | ayJUTOPUH,
CTaTUCTUYECKOU Ouenka mnapaMeTpoB YpaBHEHUS JIOTMCTUYECKOU | OTBETHI «y JOCKU»
Kiaccupukanuu perpeccun. Pemenue 3amad  IUCKPUMUHAHTHOIO

Ouenka mapaMeTpoB  ypaBHEHHUs  JIMHEHHOU

aHanmu3a. Pemenune 3a1a4 KiracTepHoro ananusa. [8.1],
[9.2]

Pemenue 3amau B

6. Ilepeuenb yueOHO-METOIUYECKOT0 00eceYeH U 115l CAMOCTOSITEIbHOM padoThI

oﬁyqamumxca o AUCIUMIIJIMHE

6.1. Hepequb BOIIPOCOB, 0OTBOAUMBIX HA CAMOCTOATECIBbHOEC 0CBOCHHUEC IUCIHTUILVIMHBIL,

(opMbI BHEAYTUTOPHOI CAMOCTOATEILHOM Pad0ThI

TabOymma 5
HaumeHnoBaHnue Tem Ilepeyensb BONPOCOB, ®opMbI BHEAYAUTOPHOM
(pa3nesioB) OTBOJMMBIX HA CaMOCTOATE]bHOH PadoThI
AUCHUTIHHBI CaMOCTOSITEJIbHOE OCBOCHHE

Jlanubie B 5koHOMHKE, UX | BoiOpockl 1 ux o0paboTka B | BeimosHeHue qoMalIHero 3ajaHus Mo
BHU3yalu3allus U | TabIuYHOM penakTope. | cOOpy H MpeABapUTENbHON 00paboTke
npenBapuTeIbHas [TponyuieHHble 3HaYEHUS U UX | JaHHBIX ¢ NpuMeHeHuem Ms Forms,
00paboTka obpabotka B  TabmmunoMm | Ms Excel, R
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penakrope. IloBTopsrommuecs
CTPOKM M HX o00paboTka B
TaOTMYHOM penakTope.
CHHTETHYECKHE TPU3HAKH

CiyyaiiHble COOBITUS

Peammmszanuss  coueranuii u
pasMenieHU . Aunre6pa
coObITui. Jlnarpammel Ditnepa-
BenHa

BrimonHeHue gomamHuX paboT 1Mo
peanmm3anuu  KoMmOuHaruii B R,
MMUTALUK CIy4allHbIX cOObITHI B R.
Jmarpammel Diinepa-Benna B R

Cny4aifHbI€ BETUYUHBI

YcnoBHbIE pacnpeneneHusl.
[Tomnoe  maroxupaHue  H
MOJTHAs AUCTIEPCHSL.
MHuoromepHbie Clly4ailHble
BEJINYMHBI u YCJIOBHBIE
pacrnpeneneHus B 9)KOHOMHKE.
CMecu pacnpeiesieHu .

Pemenne 3aja4 Ha
pacupeneieHun.

CMECH

IIpenenbHble  TEOPEMBI
TEOPUH BEPOSITHOCTEN

Meron Momnrte-Kapino.
MopenupoBanue  CiydyaHBIX
BenuunH B Excel u R.

Brinmonnenue aomamHux padboT 1o
MOJICTTUPOBAHUIO CITyYaiHBIX BETMYHH,
pacnpeiieieHHbIX 10  OCHOBHBIM
3aKOHaM B R. Brruncienne
XapaKTEPUCTUK CITyYalHBIX BEJIMUMH B
MPOIECCE MOJIETUPOBAHMUSL.

Br16opounbIit Meron | [IpakTuueckue 3agaun OuLEHKU | BelmonHeHne CaMOCTOATEIbHOMN

MaTeMaTU4eCKO napameTpoB reHepanpHOM | paboThl 1O TeMe Ha moprajie

CTaTHCTHKHU COBOKYITHOCTH campus.fa.ru

IIpoBepka Kpurtepuu cornacus Brimonnenue CaMOCTOSITEIIbHOM

CTaTUCTUUYECKUX TUIIOTE3 paboTel TO TeMe Ha mopTaie
campus.fa.ru

Beenenue B meronawl | bunapHas kiaccudukamnus | Pemenue 3amau OMHapHOM

MHOTOMEPHON 00BEKTOB cpeactBamu | kiaccupukanuu B Ms Azure.

CTaTUCTUYECKOU MaIIMHHOTO O0YYCHU .

KJ1accuukanumn

6.2. [1epevyeHn BONPOCOB, 32/1aHMIA, TeM J1JIsI MOAT0TOBKH K TEKYIeMY KOHTPOJII0

l'[pnMep AOMAIIHET0 TBOPYECCKOT0 3aAaHUA

HpOBC,Z[I/ITC CBOE HEOOJIBIIOE COMMOJIOINYCCKOC HCCICOOBAHHUEC, PCaIN30BaAB

CJIEYIOIIUNA aJITOPUTM JIEUCTBUM (BO3MOKHO OOJIBIINIA, YEM YKa3aHO HUXKE):

1. OHpCI[GJII/ITGCB C TEM, 4YTO Br1 xotuTe HCCICAOBATH: 00BEKT HucciacaoBaHusA,

IIP €/ICTaBJICHHBIN I'PYIIIOW PECIIOHIEHTOB, U €ro MCCIENyEeMOE KayecTBO, CBOWCTBO,

OTHOIIICHHUE, ...

2. CocraBbTe HEOObIIYIO aHKETY (3-4 Bompoca), OTBETHl Ha KOTOP YO MOMOTYT

Bam otBeTuTh Ha BOIIPOCBI HCCICIOBAHMA. BOHpOCBI AOJIDKHBI COACPKATh KakK

KaTCrop NaJIbHbIC OTBCThI, TAK 1 YHCJIIOBBIC.
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3. [IpoBepbTe 0JHO3HAYHOCTH BOIIPOCOB U KOP PEKTHOCTB I €/1JIaraéMbIX OTBETOB.

4. 3anp orpammupyiTe cBoro ankety B Microsoft Forms

5. 3amycTuTe UHTEP HET-AaHKETUP OBAHUE CP €U PECIIOHIEHTOB (3TO MOTYT OBITh
TpY3bsl, CTYJICHTHI, Cy4YailHble HHTEP HET-TI0JIL30BATENH, JTIOIU ¢ (POPYMOB UIIM WHBIX
rpym,...). Codepure He MmeHee 50, a mydrie 100, 0TBETOB p €CLIOH/ICHTOB.

6. Ckauvaiite (haili OTBETOB M BU3YAIU3UPYHTE P E3yIbTAThI OMPOCA C TTOMOIIIBIO
Excelunn R(RStudio) ma Bame ycmorpenue. Ilpu 3ToM [IIs KaTeropHaibHBIX
1ep EeMEHHBIX JOJIKHBI OBITh TOCTPOCHBI TUCTOTPAMMBI, a JIJI51 YUCIOBBIX e EMEHHBIX —
TUCTOTP aMMBI U SIILIUKYU C YCAMU, IIP OUHTEPIIPETUPYUTE P €3yJIbTATHI.

Odopmure u pacnedataiite pesyasratel B MS Word ¢ xpaTkumu BBIBOIaMH
Bamiero uccnenoBaHnusl.

IIpumep 3agaHusA PACYETHO-AHAJTUTHYECKOH PA00THI

1. B cooTBeTCTBHM C Bap MAHTOM, BBIJAHHBIM ITPEII0aBaTEIeM, COOECpPUTE THEBHBIC
JAHHBIE O IIEHAX 3aKpBITUA U O0O0bEMaxX TOPTOB IO AaKIMSIM TPEX KOMITaHHH,
oOp amarommmMcs Ha MOCKOBCKOM OMpIKe, ¢ Ha4aJlbHOM JaThl, yKa3aHHOW B 3aIaHUH, TIO
«CETOIHSITHUI AeHb (ICHh HA MOMEHT CKaUMBaHUA ).

HansHelmas 06paboTKa pa3ouBaeTcs Ha JBE YaCTH:

e OOpaboTKa COBMECTHBIX JAHHBIX JJIs BCEX TPEX KOMMIAHMUMA (Juarpammbl
paccesiHus B11.3.5, KOppEJSIIMOHHBIN aHAIU3, IBYX BLIOOPOUYHBIE T€CTHI). |j151 3TOM yactu
CO3JIa€TCsl OTAEIbHBINA JIUCT, HA KOTOPOM COBMECTHO AHAJIM3UPYIOTCS JaHHBIE BCEX
KOMIIaHUH

e OOpaboTKa MaHHBIX OTIACABHO IS KaKIOoW KoMIaHwH. J[as »Toil dactm
CO3JIAI0TCA TPU OTHENbHBIX JIMCTA, KaXJIbId M3 KOTOPBIX COOTBETCTBYET OJHOU
KOMIIaHUHU.

2. Yaanure CTp OKH, COOTBETCTBYIOIIUE aTaM, B KOTOPbI€ HE ObIJIO TOPTOB XOTS
Obl y OJHOTO U3 TPEX SMUTEHTOB (IIpOMYIICHHbIC, UM HYJEBbIe 3HAaUYCHUS 00HEMOB
ToproB) TpeHpOBOUHOE 3a/1aHHE:

3. Paccumnraire 115 Ka)Ka0M KOMIIAaHUM JTHEBHEIE JIOT JOXOTHOCTH.

3.1 JIyist Ka)K10¥ KOMITAaHUY ITOCYUTANTE KOJIMYECTBO CTP OK, B KOTOP bIX 3HAUCHHE

JIOTI0XOHOCTH OKa3aJIoCh CTPoro paBHo 0.
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3.2. Ckonup yiTe JaHHbIC MO KaXA0H KOMIIAHUY HA TPU OTACNIBHBIX JIKcTa (O1H
JIUCT — OJTHAa KOMIIaHUs ) U Y IAJIUTE CTP OKU C HYJISIMH JIOTAOXOJHOCTH.

3.3. lloctpoiTe nasi KaXIOW KOMIAHUM Trpaukd LIEH OT BpPEMEHU.
[IpocnexuBaroTcs 11 KaKue-HUOY b 3aBUCUMOCTH LIEH OT BP EMEHHU ?

3.4. Jlnst ogHOM M3 KOMIAHUN MOCTPOWTE MO TPU JUATPAMMBbI pPaCCesTHUS IS
Ka)X101 Iap bl IPU3HAKOB. MeX 1y KaKUMH TP U3HAKAMH MO>KHO P E/IMOJIOKUTH HATTMIKE
3aBUCUMOCTH?

3.5. IlocTpoiiTe TpU AUarpamMMbl pacCesTHUS JTOTO0XOIHOCTH JJIsI KaXKA0M Maphbl
KOMITaHUHU.

3.6. PaccunraiTe KOp pesILMOHHY O MaTPUILy IS TP OMKU KOMITAHU M.

3.7. TlpoBepbTe TUMOTE3BI O HE3HAYMMOCTH KOI(PPHUIIMEHTOB KOPPEISLUN VIS
TP OVKHA KOMIIAHU U

3.8. [TocTp oiiTe tMarpaMmel pazmaxa J0rI0XOAHOCTH JIJTSl KA 0 KOMITAaHUH.

3.9. Jlu1st Tp OMKM KOMIIAHUM MOCTP OMTE THArpaMMbl ONTUMAIILHOCTH 110 [Tapeto u
OTIp €JIETIUTE aKIMK, ONTUMaJbHbIE 110 [Tap eTo

4. TTocTpoiiTe ruCTOrpaMMbl UHTEP BaJbHBIX YAaCTOT IIEH M JIOTJI0XOJHOCTEN U
OIIUILINTE UX: ABJIAIOTCA JIM OHU CUMMETP MYHBIMU WJIY CKOILIEHHBIMH, IIOXOH JIX OHU HA
«KOJIOKOJD» HOP MAJILHOT'O P ACIIPEEIICHNUS.

4.1. Ykaxute Ha rpauKax aCHMMETP IO U SKCILIECC, MOTYUYEHHBIE B I1. 5, @ TAKKe
P E3yJIBTATHI P OBEPKU TMIIOTE3 O HOP MAJIBHOCTH paciipeesienuil, monydeHnpie . 10.

5. C nmomMowbro nip orpammbl «OnucaTesbHasi CTATUCTHKAY ONPEAEIIUTE OCHOBHBIE
CTATUCTHYECKHUE MOKA3ATENH JIJIs1 JIOT JOXOTHOCTEM.

6. Cxonup yiTe TaHHbBIC JJTSI KaXKJI0W OTACIBHON KOMIIAHWY HA OTJEIbHBIN JTUCT
(Bcero TpH JOMOTHUTENbHBIX JINCTA) M Y AAJIUTE CTP OKH C BBIOP OCAMHU JTOTI0OXOTHOCTH.

7. TloctpoiiTe THUCTOTpaMMBI HWHTEPBAJIBHBIX YaCTOT JIOTJTOXOAHOCTH 0O¢3
BBIOPOCOB.

7.1. Iloctpoiite rpadmKu SMIUP UUECKOUN MIOTHOCTH 151 TOTAOXOAHOCTH B R €
BbIOp OcamMu 1 0e3 BBIOp OCOB

7.2. Tloctpoiite rpaduku BbHIOOPOUHBIX (YHKIMI pacrpeaencHus s

JIOTJIOXO/THOCTH C BEIOp ocamu 1 0€3 BEIOP OCOB.
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7.3. B ipeAnonoKeHuu HOp MATbHOTO 3aKOHA JIOTTIOXOAHOCTH JJ1sl JAHHBIX C HE
yJal€HHBIMU BBIOpOCAMHM 3aMEHUTE MapaMeTpbl HOPMAJbHOIO 3aKOHA @ U G MX
HECMEILEHHBIMU COCTOSITEIbHBIMM OIICHKAaMU W pacCUuTaiTe 3HA4YEHUs (QYyHKIUU
IUIOTHOCTH HOPMAJIBHOTO 3akoHa W (YHKIMU pachpeiesieHUus: B MpaBbIX KOHI@AX
UHTEp Bas1oB. 1151 KayK10ro U3 aHATU3UPY eMbIX TPU3HAKOB MMOCTPOITE HA OJTHOM PUCYHKE
THUCTOTPaMMy 4acTOT U I'p a(pUK TeOpeTHUeCKO# (PyHKIMH IITOTHOCTH P aCTIpEe/IeICHNsI, Ha
I yTOM SMITUP HUECKY IO U TEOP €TUUECKY 0 (DY HKITUIO pacipeiesieHusl.

7.4. BBINOJHUTE TO €, 4TO U B I1. 7.3 71 JaHHBIX C Y IaJIEHHBIMUA BIOpOCAMU.

8. Iloctpoiite 95%-Hble NOBEpUTENBHBIE HMHTEPBAJIBI JUISI MATEMATHYECKUX
0>KMJIaHUM U Cp €THUX KBAJIP aTUYECKUX OTKIIOHEHUH JTIOTJOXOHOCTEN C BEIOP OCaMu.

8.1. To xe nJist TaHHBIX C y1aJIEHHBIMU BEIOPOCAMH.

9. Ind ka0 KOMIaHuuU np oBepbre HA 5%-HOM U 1%-HOM yp OBHE 3HAYHUMOCTH
TUIIOTE3y O TOM, YTO MAaTEMaTUYECKOE OXKUAAHHUE JIOT TIOXOJAHOCTH PABHO HYJIIO MPU
aJbTep HATUBHOM TMIIOTE3€ O TOM, YTO OHO OO0JIbIIE HY IS, B KaXKA0M ciiydae BBIYUCIHTE
Tak)Ke HaOI10JaeMblil ypOBEHb 3HAUMMOCTH.

9.1 JIna kaxnoil mapsl KoMnaHui nposepbTe HA 5%-HOM U 1%-HOM ypOBHE
3HAYUMOCTH TUIIOTE3Y O TOM, YTO MATEMATHUECKUE OKUAAHUS JTOTJOXOJHOCTEN 3THX
AMUTEHTOB pPaBHBI MEXIY C000M (0€3 Kakoro-iudo mpearnooXEeHUs O PaBEHCTBE
JUCHEP CUil) TP U ad1bTEPHATUBHON TUIIOTE3€ O TOM, UTO OHH HE P aBHBI.

9.2 Jlis xaxxnoil mapbl KoMnaHuii nposepbTe HA 5%-HOM U 1%-HOM ypoOBHeE
3HAYMMOCTH TMIIOTE3Y O TOM, YTO JUCIIEP CUU JOTI0XOJHOCTEN 3TUX SMUTEHTOB PaBHbI
MEXy cOOOM Ip U aJIbTep HATUBHOM TMIIOTE3€ O TOM, UTO OHU HE P aBHBI.

10. Jy1s1 ka>k10#1 KOMITAaHUY TP OBEPHTE HA 5% -HOM yp OBHE 3HAUMMOCTHU T'MIIOTE3bI
O HOpMAaJIbHOM 3aKOHE pacrpeiesieHus] JOTI0XOTHOCTH Al AaHHBIX 0e3 ynasieHus
BBIOP OCOB M HyJIe# (kp uTepuii Xu-kBaapar B Excel winm kp urepwnii Jiummedopcea B R wm
U TO U APYTOE).

10.1. I[IpoBenure 3Ty Ip OBEPKY JJIs TAHHBIX C Y IaIEHHBIMUA BIOpOCaMU

10.2. TIpoBepbTe THIIOTE3Y O HOpMalbHOCTH B EXCel ¢ momonipio kputepwst

Jlunnuedopca.
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Kpumepuu 6anvnou oyenku pazimuyHvlx @Gopm  meKyujeeo - KOHMpOJs
ycnesaemocmu COOEPAHCUMCL 8 COOMBEMCMBYIOWUX MEMOOUUECKUX DEKOMEHOAYUSX

,Z]en apmamenmamanemanmuxku

7. ®OHA OIEHOYHBIX CPEACTB /Jsi MPOBeIeHHUs] MPOMEKYTOUYHON AaTTecTalun
00Yy4aroIUXCs 10 JAHHO TUCHHUIJINHE

[TepedyeHb KOMITETCHITUI ¢ YKa3aHUEM HHIUKATOPOB MX JOCTHKCHHUS B IIP OIIECCe
OCBOCHHUSI 00pa30BaTEIbHON MPOTPaMMBI COJEPXKUTCA B pasuene 2. «llepeuenn
NIAHUDYEMBIX  PE3VIbMAMO8 0C8OCHUS 00pA308aAMENbHOU NPOSPAMMbL  (nepeueHnb
KOMNemeHyuil) ¢ yka3aHuem UHOUKAmMop o8 uUx 00 CIUMNCEHUsL U NIAHUPYEMbIX Pe3)Tbmamos
00YyUeHUsI N0 OUCYUNTUHEY .

Tunosble KOHTPOJIbHBIC 3aJaHUA UJIX UHBIC MATCPHAJIbI, HCOﬁXOI{I/IMLIe AJIHA OICHKHU

UH/IUKATOPOB 10CTHKCHUS KOMIIETCHUUI, yMEHUI M 3HAHU U

pelIeHusT KOHKPETHBIX
3a1a4

Tabnuma 6
HanmenoBanue | UHauxaTopbl Pe3syabTaThl TunoBble KOHTPOJIbHBbIE 3aJaHUS
KOMIIETeHIIMHI AOCTHKEHUS o0yueHusi (YMeHUs H
KOMIIeTEeHIHH 3HAHUA),

COOTHECeHHbIEe c

HHAMKATOPAMH

AOCTHKEHUSI

KOMIIeTeHIIMH
CnocoGHOCTh 1.Ucnons3yer 3narb:  ucrouyHuku | CornacHO BapuaHTy, CKadalTe cC
UCII0JIb30BATh OCHOBHBIE METOJBI | aKTyaJIbHBIX JaHHBIX O | caiita  mfd.ru, wm  mo6oro
IPHUKJIaTHOE u CpEeZACTBA | COCTOSIHUH aHAJIOTUYHOTO pecypca
MporpaMMHOC MMOJIYy4CHU, S3KOHOMHUYECCKHUX I/IH(l)OpMaIH/IIO 0 €KCIHCBHBIX II€CHAX
o0ecrieueHue Mpu | MpeiCTaBIICHNU, CyOBEKTOB; U 00béMax TOProB akUUH TPEX
peleHuu XpaHEeHNA U | YMeTh: OCYLIECTBIIATh | DMUTEHTOB. IIposenure
npodeccuoHaibH | 00pabOTKHU MOMCK W HMIIOPT | NpeABAapPUTEIbHYIO 0o0paboTky
pix 3a71a4 (YK-4) | naHHBIX. JTAHHBIX, JAHHBIX: yJlajinTe CTPOKH,

HE00XOIUMBIX IUISL | coliepKalliie  HYJIeBble OOBEMBI,

WM IECHBI XOTA OBI JJ14 OJHOI'O
OMUTCHTA

2.JlemoHCcTpUpyeT | 3HATBh: ocHOBHbIE | CorjmacHO BapHaHTy, CKadaWTe ¢

BJIaZICHUE NPUHLIMIIBI cadta mfd.ru, wm  ar00OTO

npo(ecCHOHANBHBI | MPOTPAMMHUPOBAHHUS aHAJIOTUYHOTO pecypca

MU HakeTamMy | aJropuTMOB nHopManMilo O  ©XKEAHEBHBIX

MPUKJIATHBIX CTaTUCTUYECKON IeHaX U 00bEMax TOProB aKLUH

[Iporpamm. 00paboOTKM HAaHHBIX B | TpEX IMHUTEHTOB. Paccumraiite
TaOJIMYHBIX jgorapudmuyeckue  JI0XOIHOCTH
penakTopax u | Ka)KJ10T0 SMUTEHTA,
R(RStudio) JUIS
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dHaJIn3a MW IIPOIHO3ad

OIIPpCACIINTE HapeTO-OHTI/IMaJ'IBHI)Ie

BHYTpH- U | aKmuu

BHEIIIHEIKOHOMHUYECK

UX TPOIECCOB

YMerb: IpPUMEHSATH

TEXHUYCCKHC "

WHCTPYMEHTAJIbHBIE

CpencTBa TUISt

pelieHust

NPUKIATHBIX  3a7a4

yIPaBJIECHUSA "

MOATOTOBKHU

000CHOBaHU I

YIPABJIEHUYECKUX

pelIeHuM
3.Bwibupaer 3uaTh:  TeHaeHImM | JIs CreHepupoOBAHHOTO MaccHBa
HeoOxoauMoe pa3BUTHS HOBBIX | JAHHBIX MOCTPOWUTE THUCTOTPAMMBI
MPUKIATHOE MPOTPaMMHBIX U JuarpaMMbl  pasmaxa (O
[IpOrpaMMHO€E npoaykroB u  IT- | xaxnoro us3 IIPU3HAKOB),
obecrieueHne B | CCpPBHCOB, auarpamMmbl - paccestHus (s
3aBHCUMOCTH  OT | OPDUEHTUPOBAHHBIX HA | KaXKIOU napbl MIPU3HAKOB).
pemaeMon 3a/1a4n. | MOBBIIICHUE Hcnonp3yliTe B KaxaoM Cily4yae

s dexTuBHOCTH cOOpa | OAHO WIn HECKOJIBKO

1 00pabOTKHU TaHHBIX;
Ymern:
000CHOBBIBaTh BBHIOOP
ITO B 3aBHUCHUMOCTH OT
pemaeMoii 3aJaun

MPOrPAMMHBIX CPEACTB, CHENaiTe
BBIBOJI 00 MX CpaBHUTEIBHBIX
(YHKIHMOHAJIBHBIX BO3MOMXHOCTSX
Ha OCHOBE MPOBEICHHON
BHU3YAIH3aIMHU

4. Ucnonb3yet
MPUKIAJHOE
MPOTPaMMHOE
obecrnieueHue ajst
peleHus
KOHKPETHBIX
MPUKIIATHBIX
3ajad.

3HaTh: OCHOBHEIE
MPUHIIHATIBI
00paboTKH,
BHU3yallu3alliu H
aHaim3a TaHHBIX,
BEPOSTHOCTHBIC u
CTaTUCTHYECKUE
METO/IBI.

YMeTh: HCTIOIB30BaTh
UHCTPYMEHTHI
OITMCATCIIHFHOM
CTaTUCTHKA u
BU3yaIH3alUU
JIAaHHBIX,
BEPOSTHOCTHBIC u
CTaTUCTHYECKHE
METO/IbI ISl PEUICHUS
OpraHHu3allMOHHO-
yIPaBJIECHUYECKUX
3a7ad4,
WHTEPIPETUPOBATH
MOJyYEHHbIE
pPEe3YJIbTATHL.

st creHepupoBaHHOM 3X MEpHOM
BBIOODKM II€H Ha IPOIYKTHI
nutanus B 100 TOproBeIx TOYKax,
JATE TOYEYHBIE OLIEHKU CPEIHUX
3HAUCHHH, CTaHIAPTHBIX
OTKJIOHCHUH, JKCIlecca u
KodhdureHTa ACMMETPUU.
WuTepnperupyiite  MOJIy4YEHHBIC
pe3yJIbTaTBhl.
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CnocoOHOCTb
OCYIIECTBIISTh
ITOHUCK,
KPUTHYECKU
aHATM3UPOBATh,
0000mare u
CHCTEMaTH3UPOBA
Th HH(POPMAIHUIO,
HCIIOJIL30BaTh
CUCTEMHBIN
MOJXOJ IS
peleHus
MMOCTaBJIEHHBIX
3amad (YK-10)

1.Yetko onuckiBaer | 3HATH: ocHoBHble | [To pe3yabTaTaM
COCTaB U CTPYKTYPY | HPUHIIUIIBI COLIMOJIOTUYECKOTI'0 M CCIIEI0BAHUS
TpeOyeMbIX MpeBaAPUTEIHLHOMN OTBETHI PECIIOHICHTOB Ha
JAHHBIX u | 00paboTKH, OTpENENIEHHBIH  BOMPOC  aHKETHI
uHpOopMaLIHH, BU3yaIH3allUU U | IpeCTaBIeHBl B BHUJIE BBIOOPKU
TPaMOTHO aHam3a JMaHHBIX, | (3amaeTrcs BbIOOpKa) Mcmomw3ys
peanusyet BEPOSITHOCTHBIE u | TabnuyHbli  pegakTop, wumm R
MPOIIECCHI MX | CTATUCTUYECKUE (RStudio), oumcTuTe BBIOOPKY OT
cobopa, 00pabOTKU | METOIBI. MPOIMYCKOB, OOO3HAUEHHBIX Kak
U MHTEpIpeTaluu. | YMeThb: ucronb3oBars | "NA", u OTBEThTE Ha CIENyIOLIME
UHCTPYMEHTHI HIDKE BOIIPOCHL
MpeIBapUTEIbHON 1. Onpenenure 00BEM MCXOIHON
00paboTku U | BBIOOpKH
aKKypaTU3aluu 2. Omnpenenute KOJINYECTBO
JTAHHBIX NpoNyIieHHBIX JaHHBIX '"NA" B
HCXOJHOU BBIOOpKE
3. Ompenenure 00bEM OYHIIICHHOH
oT "NA" BBIOOPKH
4. Omnpenenure KOJIMYECTBO
Pa3TUYHBIX BapHaHTOB
OTBETOB PECIIOHICHTOB,
BCTPCYANOIINECS B  OYHUIICHHOM
BEIOOPKE
5. Omnpenenute KOJIMYECTBO
PECIIOH/IEHTOB,  KOTOpbIE  JlaJIH
oTBeT (IIPUBOAUTCS KOHKpETHAs
BapHaHTa)
6. Onpenenure JIOJIIO
PECIIOH/IEHTOB,  KOTOpbIE  JlaJH
OTBET (MPUBOIUTCA KOHKPETHAs
BApUAHTA)
[TocTpoliTe 4acTOTHYIO AUArpammy
pacnpeesieHHsi OTBETOB
2.000CHOBBIBAET 3HaTh: MeTobl | [To maHHBIM IByMEpHON BBIOOPKH,
CYILIIHOCTh aHanM3a TEHJCHIMH | coaepxailell cBeAeHHs 00 YpOBHE
MPOUCXOISIIETO, pa3BUTHUS CPEIHEMECSUHOIO noxoja
BBISIBJISICT SKOHOMHYECKUX PECIIOHIEHTOB U J0JI€ PACXOJ0B Ha
3aKOHOMEPHOCTH, | MPOIECCOB; MUTaHUE B O0IIIeH CyMMe pacxo/ioB,
MOHUMAET MPUPOY | YMeTh: TPUMEHSTH | OLICHUTE MapaMeTpbl JUHEUHOro
BapuabeNbHOCTH. TEXHUYECKUE U | ypaBHEHUs MapHOW perpeccuu, B
WHCTPYMEHTAJIbHbIE KOTOPOM  J0ds  pacxoloB  —
CpelICcTBa JUIsl OLCHKHM | Pe3yJbTaTUBHBIM Ipu3Hak. Kak
coJiepKaHus M3MEHHUTCS JI0Js pacxoJoB Ha
SKOHOMMYECKOMN MUTaHue npu yYBEIHYECHUH

IOBECTKH JHA

cpennemecsiuHoro goxonaa Ha 1000
pyoIteii?

3.®opMynupyer 3Hatb: coBpeMeHHbIE | JlaHbl 2 Tpynnbl MHOTI'OMEPHBIX
pHU3HAK METO/bI MHOTOMEPHOW | 00BEKTOB (TPEATIPUSATHS, PETHOHBI
KJIacCU(pUKAIUH, KJIacCU(UKAIUH; U T.IL.)

BBIJIEIISAET Ymerb: npumeHsrs | BeiOpaB u oOocHoBaB Haunboiee
COOTBETCTBYIOIIME | KITACCH(UKAITMOHHBIC | TIOIXOSIINN METOJ
eMy I'PyHIIbl | METOpbI, BbIOMpAs | KJIaCCU(UKALIMU, ONpEJeNuTe. K
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OJIHOPOJHBIX aJiecKBaTHbIE  3aJ]aye | Kakoil W3 JOBYX TPYyNI OTHOCHTCS
«OOBEKTOBY, MaTEMaTUUYECKUE u | 00beKT X
UJICHTU(QULUUPYET | UHCTPYMEHTAJIbHBIE
olmme  cBOICTBa | METOJIBI,
AJIEMEHTOB  3TUX | UHTEPIPETUPOBATH
TPYII, OLEHUBAECT | OJyYEHHbIE
MOJIHOTY pe3yIbTaThl
pe3yJIbTaToOB
KJ1accupUKalu,
II0OKa3bIBAET
IPUKJIATHOE
Ha3HauYeHue
KJ1accu puKalMoHH
BIX TPyHII.
4.I'pamMOTHO, 3HaTh: ocHOBHbIE | JlaHa TpexMepHas BBIOOpPKA
JIOTUYHO, METO/IbI TEOpUM | MOKa3aTeneil, XapakTepU3YIOIUX
apryMEHTHPOBAHO | BEPOSTHOCTEM, KauecTBO KU3ZHU HaceJIeHUs
dopmupyer MareMaTHuecko  u | pailoHa. Ilo JaHHBIM BBIOOPKH
COOCTBEHHBIE MIPUKJIATHON BBIYMCIIUTE KO3 PULIHEHTBI
CY>KICHUS U | CTaTUCTUKH, Koppemsiuuu [lupcona ans xkaxaon
omeHku. OTiMYaer | UCMIONB3yeMble  JUIA | Tapbl  MPU3HAKOB,  IMPOBEPHTE
(baKkTBl OT MHEHHH, | TOJrOTOBKHU TUIIOTE3BI 0 HE3HAYUMOCTH
WHTEpIpeTaluii, AHATTHYECKHX KQKIOr0 U3 KOd(QUIUEHTOB.
OLICHOK M T.I. B | peUIeHMH, Crenaiite BBIBOJI o
PACCyXNCHUAX IKCICPTHBIX HAJIMYUU/OTCYTCTBUHU CBSI3H MEXITY
IPYyrux 3aKoueHui " | npu3nakamu
Y4aCTHUKOB PEKOMEH AL A.
JeSITETbHOCTH. YMeTh: UCONIB30BATh

BEPOSITHOCTHBIE u

CTaTUCTHYECKHE

METO/IbI JUISE

MOATOTOBKHU

AHATMTUYECKUX

pEeLEeHNH, SKCIIEPTHBIX

3aKJIF0YEHU I u

pEKOMEH JaIi.
S5.AprymentupoBad | 3HaTh:  mnpouenyps! | Ilo JTAHHBIM BBIOOPKH,
HO MW  JIOTUYHO | GOPMYIHUPOBKH U | coaepxaileil OTBEThl Ha BOIPOCHI
IpE/ICTaBIISET IIPOBEPKU COLIMOJIOTUYECKOI'0 HCCIIE0BAaHUS
CBOIO TOUKY 3p€HUS | CTATUCTUYECKUX OLICHUTE JIOBEPUTEIIbHBIE
IIOCPEJCTBOM M Ha | TUIIOTE3 WHTEPBAIBl JUIsl MCTUHHOW J10JIU
OCHOBE Ymerb:  IpoBEpATh | KOHKPETHOI'O OTBETA (YKa3bIBACTCS
CHUCTEMHOTO TUIOTE3bl W JeNaTh | B 3aBUCHUMOCTH OT BBIOOpKH), Ha
ONMCaHusl. 000CHOBaHHBIE YpOBHE 3HAUYUMOCTH 0,05

3aKJIIOUEHUS Ha | IpOBEpPbHTE, MCIOJB3YS KpPUTEPUil

OCHOBE MPOBEPKHU cornacusi Ilupcona, rumoresy o

PAaBHOBCPOATHOM pacClpCAaACIICHUN
OTBCTOB PCCIIOHACHTOB.
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CriocoOHOCTB

pEIEBAaHTHO
pelaeMbIM
3a71a4aM

M CII0JIb30BATh
MH(QOPMALIMOHHBI
e pecypcsl U
uH(OpMaIOHHO-
KOMMYHHUKAIIOH

HbIE€ TCXHOJIOTHH
JUIL  TOCTHIKECHUS
IeJIeH, CBSI3aHHBIX
c
npodecCHOHAIbH
o
JIEATEIILHOCTBIO,
oOydeHueM,
y4acTHEM B
JKA3HHM O0OIIeCcTBa
U Jpyrux cdepax
xu3au (YK-15)

1.CamMocTOATENBHO

3HaTh: COBPEMCHHEIC

CormacHo HCCICAOBAHHUIO, O0JIA

BBIOMpaET U | “HPOPMAIIMOHHBIE HCIOPYCHHBIX OIOJUIETeHEH Ui
HCIIOJIb3YEeT TEXHOJIOTUM aHaliu3a | TOJIOCOBAHMS Ha U30MpaTeIbHOM
nudpoBbIe JAHHBIX u | ydacTke X COCTaBJIIET B CpPEeJHEM
cpezacTBa oOIIeHUs, | 0cOOEHHOCTH ux | 0,5%. Omnpenenute BEPOSITHOCTS,
OCYIIIECTBJISIET MPUMEHECHU S s | uto w3 5000  3amoiHEHHBIX
MOMCK U/WIM | peleHus Or0JUIETEHEeH YUCIIO MCIOPUYEHHBIX
CO3/1aHME KOHTEHTA | CTAHJAPTHBIX  3a7ad | He MpeBbIcUT 10 3K3eMIUISIPOB.
B COOTBETCTBHM C | MpodeccHoHaNbHOMI Pacuersl mpoBeguTe npu MOMOIIHA
L[EJIBIO NESITENbHOCTH; COOTBETCTBYIOLIUX byHKIMiA
B3aMMOJICHCTBUS, B | YMETh. OCYIIECTBUTH | TaOIUYHOIO perakTopa, uiu R
TOM 4Yucle Ui | BBIOOp MpOrpaMMHBIX

OpraHu3aluu CPEICTB Ul aHanIu3a

COBMECTHOMU JTAaHHBIX B

JIeSITEJIBHOCTH. UCCIIEIOBAHUSX

2.Bnaneer 3HaTh: TeHAeHuMu | BepostHocTn coost o
HaBBbIKaMH pPa3BUTHS TEXHOJIOTUM | TEXHUYECKUM MpUYMHAM B padboTe
OpraHu3aluu cOopa naHHBIX B ceTu | mecceHmkepoB A, B wu C
B3auMmojeiictBus u | Internet COCTaBIIIET COOTBETCTBEHHO

KOMMYHUKallUu C

YMeTh: OCyIIECTBISATh

0,0005, 0,005 u 0,001. Onpenenute

MIOMOIIBIO TIOUCK, coop U | BEPOATHOCTH TOTO, YTO COOOILCHHE
UH(OPMAIIMOHHBIX | IEPBUYHYIO Oyner JIOCTaBJIEHO, CUMTas
CHCTEM W/WIHM | TOATOTOBKY JaHHBIX | paBHOBEPOSTHBIMH
U (GpoBBIX ULt NPUKJIAIHBIX | IPEANOJIOKEHUSI O TOM, KaKUM
CEpBHCOB U | UCCIIeIOBaHU I UMEHHO M3 TpeX MepeYrCICHHBIX
TEXHOJIOT M. MECCEHKEPOB BOCTIOJIB3yeTCS
KJIMEHT.

3.0OcymecTBisieT 3narb: ocobenHoctu | [IpeacraBbre AaHHbBIE, TOTyYEHHBIE
nonoop u COBPEMEHHBIX u3 [nmoGanpHoil cetm MHTepHeT B
IIPUMEHEHNE nH(OpMaIIIOHHBIX dopmare csv, B BHJE TaOIHIIBL.
Pa3TUIHBIX TEXHOJIOT Ui CKOJIBKO MPOIYIICHHBIX 3HAYCHUN
WH(QOPMALIMOHHO- | TIPEJICTaBICHUS (N/A) COJICPIKUT MPU3HAK,
KOMMYHUKAIIMOHH | PE3yJIbTaTOB pasMelIeHHbI B IepBOM CTOIOIE?
BIX CPEJICTB ISl HCCIIEAOBAHUS, Kaxos 00beM MHOTOMEPHOU
pelLeHus YMeTb: OCYHIECTBUTH | BBIOOPKHU nocie yIaNCHHSI
00pa3oBaTeNbHBIX | BEIOOP IIPOITYCKOB?
u nHGOPMAITMOHHON
npoQeCcCHOHANIBHBI | TEXHOJIOTUH TSt
X 3a71a4. aHalM3a JaHHBIX W

IPe3CHTAIUU

PE3YJIbTAaTOB aHaJIn3a

HpnMeprle BOIIPOCHI IJIA MOATOTOBKHA K 3a49€TYy .

1. I[aHHBIC B DKOHOMMKE. THIIBI IIPU3HAKOB B OKOHOMMKC H YIIPABJICHUU:

HHTCP BAJIBHBIC, ITIOP AAKOBBIC, PpAHIOBLIC, TMXOTOMUYCCKHC.

2. 3mepenue ienTpa pacnpeaenenus. Fiamepenue pa3zopoca 1aHHbBIX.

3. Beibpocel u ux oOpabotka. IIpomyiieHHsie 3HaueHuss U ux 00paboTKa.

[ToBTOpSsIIOIIMECS CTP OKK U X 00padoTKa. CUHTETUY €CKHE TP U3HAKHU.
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4. OcHoBbl koMOuHatopuku. [IpaBuiia cymmsl u npowusseneHust. [lepecraHoBky,
pa3MelleHus U coueTanus 6e3 noBTop eHuil. [lep ectaHoBKY, pa3MelIeHUs 1 COUETaHUs C
ITIOBTOP EHUSIMH.

5. Onpenenenue BepositHocTH. CiyyaiiHble cOObITUS, UX BUAbl. Oniepanuu Haj
COOBITUSIMU KaK OTIep alluu HaJ MHOXkecTBaMu. Kimaccuueckasi Bep OATHOCTHAS CXeMa.

6. Cxema reoMeTp U4eCKUX BEp OSITHOCTEH.

7. CTaTucTudeckas BEp OSITHOCTb.

8. AKCHOMaTHYECKOE ITOCTP OCHHUE TEOP MU BEP OSITHOCTEH.

9. Teopema croxeHus: BEp OSITHOCTEH.

10. YcnoBubie BeposTHOCTH. He3aBucumocth coObITHil. Dopmyna MOTHOM
Bep osiTHOCTU. Dopmyna baieca.

11. I[locnenoBaTenbHOCTH  MUCHBbITaHUN. buHOMHManbHas cxema. @opmyna
bepnyium. [TocnenoBarenbHOCTH UCTIBITAHUN B SKOHOMUKE U YIIP ABJICHUH.

12. Onpenenenue cnyvyaiHoi BenuduHbl. [loHsATHE CTyYaliHOM BETUYHHBI.

13. ®yukus pacnpeneneHuss ciaydyaiHod BenuuuHbl. CBoiicTBa (yHKUUHU
pacnpeneneHus.

14. Ungukatop coOBITUA Kak MpOCTeWInasi ciydaiiHas BenuunHa. OyHKIWA
pacnpeaeneHust MHIUKaTOpa COOBITHS.

15. JIuckpeTHble ciiydailHble BEJIMYMHBI M WX BaXHEWIIHWE YHCIOBbIC
XxapaxkTepucTuku. Jluckp eTHas cnyyaiiHas BenuuuHa. Psaj pacnpenenenus 1 pyHKIys
pacnpeneseHus JUCKPETHOM CITy YaliHOW BEJTUYUHBI.

16. MatemaTuyeckoe OXHUJAaHHE, IUCIEPCUS M CpeJHEe KBaJpaThyeckoe
OTKJIOHCHUE JUCKP ETHOU CITyYaNHOU BEJTUYMHBI.

17. burOMUATBHBIN 3aKOH PacIpe/IeIeHus.

18. I'eomeTp Mueckmii 3aKOH P aCTIPEACIICHUS.

19. 3axon pacnpenenenus [lyaccona.

20. IIp ocrelimii MOTOK COOBITHI.

21. T'unepreoMeTpUYeCcKHii 3aKOH p aClpeAeNICHNUS.

22. CpaBHEHHE CIyYalHBIX BEIUYMH: OTHOIIECHUE MPeEANOYTEHUS, OXKUaaeMast

IIOJIC3HOCTDh, OIITUMAJIBHOCTB I10 HapeTo.
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23. AGCOJTIOTHO HETIP EPBIBHBIC CITyYaiHbIC BETUIHWHBI M IX BAXKHEHUIITAE YUCIIOBBIC
XapakTepucCTUKU. AOCOJIIOTHO HENpepbiBHAsA chaydyaiiHas BenuuuHa. OyHKIws
pacnpeneneHuss U (QPyHKUUS TUIOTHOCTH pachpeleseHrs aOCOJIIOTHO HETp epbIBHOM
ciydaiHoU BemnuuHbl. CBOMCTBA ()Y HKIIMU IJTOTHOCTH P aCTIPE/ICICHUS.

24. MaTemaTi4ecKoe OXKHUJIaHUE, JHCIEPCUS H CpeaHee KBaJpaTUYecKoe
OTKJIOHEHHE a0COTIOTHO HETIP €P bIBHOM CITyYaiHON BEITMIHHBI.

25. PaBHOMEpHBIN 3aKOH pacpeaeIcHus.

26. [Toxa3aTenbpHBIN 3aKOH P acCIpe/IeICHHUS.

2'(. Hop MasibHBIN 3aKOH pacipeeieHHs.

28. Jlorapudpmuueckn HOp MaJbHBINA 3aKOH pacHpeeNieHnsl U 1IEHOOOp a30BaHKe
(bMHAHCOBBIX UHCTP YMEHTOB.

29. 3akoH pacnpenenenus [lapeTo 1 3agaun HaIOr0 00T 0KEHUS.

30. 3akoHbI pacnpeneneHus, BaXXKHbIE B MATEMATUYECKOM CTATUCTUKE (3aKOHBI
pacnpenenenus CteronenTa, ¥, @umepa — CHenekopa).

31. Cmecu pacnpe/eneHHi.

32. HavanpHbIC ¥ IICHTP aJIbHBIE MOMEHTHI CITy9YaifHOW BeTUIMHBL. A CUMMETPUS U
AKCIECC CIIYYAWHOM BEJINYHHBI.

33. KBaHTWIM ¥ TP OIIEHTHBIE TOYKH CTy4YaiHON BETUYHUHBI.

34. LleHHOCTb MO PUCKOM.

35. Menmnana u Mojia CIy4aitHOM BeTHIHHBI.

36. Cirydaiinbple BEKTOPBI M yCIIOBHBIC 3aKOHBI PaCIp €/IeJICHUs. Y CTIOBHBINA Pl
pacnpeneneHuss (s JTUCKPETHBIX CIyYalHBIX BEJIMYMH), YCIOBHAas ILIOTHOCTH
pacrpeneneHus (1151 Herp epbIBHBIX CITyYalHbIX BEJTUYUH ).

37. YcnoBHOE MaTeMaTHdeckoe oxuaanre. ®opMyria moJTHOTo MaTeMaTHy €CKOTO
oxxusianus. opmyJia NOJTHOU JUCTIEP CHHU.

38. KoBapuarius v k03hHUIUEHT KOP PEesIuu.

39. Iloptdens GUHAHCOBBIX HHCTP YMEHTOB

40. OdyHKIMA CcaydaiHBIX BeMWYWH. DYHKIUU OJHOW CIyYalHOW BEITWYHWHBL
OyHKIMN HECKOJBKUX CIIy4auHbIX BenudynH. Dopmyiia kommnosunmn. Kommosmims

PaBHOMEPHBIX CITYyYaAHBIX BETUYHUH.
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41. 3axoH OonpmKMX yucel. MaccoBble CilydalHbIE SIBICHHS B 3KOHOMUKE.
Teopema YeObiméBa M OLEHKA MaTEMaTUYECKOro oxunanus. Teopema bepHymmm u
olleHKa Bep 0ATHOCTU. OOCYKICHHUE YCIOBUM CTATUCTUYE€CKOU yCTOMYMBOCTH.

42. llenrpanpHas npenenbHas reopema. Teopema JleBu. MuTerpanbHas Teopema
MyaBpa — Jlarutaca. Mecto LEHTpaJlbHOM NPENEIbHOW TEOPEMBI B HW3yUYCHUM
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH B 3KOHOMUKE, (PUHAHCAX U YTIP aBJICHUU.

43. MaTemMaTH4€eCKHEe OCHOBBI TEOP MU CTP AXOBAHMUS.

44, Meron Monte-Kapio. MoaenupoBaHue Ciny4ailHbIX BETUYHH.

IIpuMepHBIe BONIPOCHI ISl HOATOTOBKH K IK3AMEHY

1. OcHOBBI BBIOOPOYHOrO MeTOA. ['eHepanbHasi 1 BbIOOP OUHAS COBOKYITHOCTH.
CnyuaiiHas 1 KOHKp eTHas BbIOOpKu. CityuaiiHasi MOBTOPHAs U Cily4daiiHas OecrioBTOpHast
BBIOOp KA.

2. [IpeaMer u 3a1a4M MAaTEMaTHIECKON CTATUCTHUKH.

3. CooTHOIIEHNE MEXKTY TP €AeTbHON OMMTUOKOM BRIOOPKH, YPOBHEM 3HAYUMOCTH
(puckom) U 06beMOM BbIOOPKU. Mcroib30BaHNEe 3TOTO COOTHOIIEHHS B Op TaHU3ALMU
BBIOOP OYHBIX 00CIIETOBAHMIA.

4. OneHka IUIOTHOCTH  pacnpenencHuss W (yHKIMHM — paclpeaesiCHUs.
Bapuammonnsiii psin. BeiOopounas ciydvaiiHasi BeTWYMHA (CTaTUCTHYECKUN psAA
pacnpenenenus ). MHTep BaJIbHbIN BapUallMOHHBIA p . [loauron yactot, kymyJsTa.

5. OLeHKa YHUCIOBBIX XapaKTEPUCTUK TI'€HEpabHOM CIIydalHON BEIWYUHBI C
MMOMOIIbIO BHIOOPOYHON CIydalHOW BeNIMYMHBI. BBIOOpOUHOE CpefHee Kak OICHKa
MaTeMaTU4YecKoTo OkuiaHus. OTHOCHUTENbHASsI YAacTOTa KaK OIIEHKa BEpOSTHOCTH.
Bri0opounas nucrep cust Kak O1eHKa JUCTIEp CHH.

6. Toueunsle oneHKM napameTpoB. [loHSATHE TOYEUHOW OLIEHKH Tapamerpa
reHEepajabHOM COBOKYIHOCTH. (CBONCTBA TOYEUYHBIX OILIEHOK: COCTOSITEIBHOCT,
HECMEIICHHOCTb, 3P(PEKTUBHOCTb.

7. BpiOOopouyHOE cpelHee KaK COCTOSITeNIbHAs, HecMelleHHass U 3ddexTuBHas

OLCHKAa MAaTCMATHYCCKOI'O OKUAAHUA T'CHCP albHOM cnyqaﬁHoﬁ BCIIMYUHEI.
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8. CMenieHHOCTh BEIOOP OYHOM JUCTIEP CUU KaK OLIEHKU JIUCIIEp CHU T'eHEp aJIbHON
cllyyailHOM Benn4uHbl. VcnpaBieHHast BBIOOp OUHAs AHUCIIEPCUs KaK HECMEIEHHAs! U
COCTOSITENIbHAs OLIEHKA JUCIIEP CUU I'EHEP AJIbHOM CITy YalHON BEJTUYUHBI.

9. Meroabl TNOCTPOEHUSA TOYEUHBIX OIICHOK: METOJ] MOMEHTOB, METO[
MakcHUMaiabHOrO mnpapaonogodus. I[IpumMepsl TOCTpOEHHS OIICHOK MapamerpoB
pacrpeneneHui Ciry YaiHbIX BETUYWH, TP UMEHSEMbIX B 9KOHOMHUKE U YTIP ABJICHHH.

10. UaTepBanbHbie OICHKA TlapaMeTrpoB. [loHsATHE WHTEpBAaNIBHON OICHKH
rap ameTpa reHep abHOM COBOKYITHOCTH. TOYHbBIE MHTEP BaJbHbIE OLIEHKU BEP OSTHOCTH,
MaTEeMaTHYECKOTO OKUAAHUs, AUcTiep cK U Ko duimenta kop pensuuu. [lonpaska Ha
KOHEUHbII OO0BEM T'E€HEpaAJbHONM COBOKYIMHOCTH. ACHUMIOTOTUYECKHMM TOAXOI K
VHTEP BaJIbHOMY OLIEHUBAHMUIO.

11. Cratuctuueckue runote3bl. lloHsATHE cTaTUCTHMUECKOW THUMOTE3bl. Bumibl
CTATUCTHYECKUX THUIOTE3: NapamMeTpUYEeCKUEe W HENapaMeTpUUYECKUEe, NPOCThIE U
CIIO>KHBIE.

12. Kputepuii mp OBEpKU TUMOTE3BI, Kp UTHUECKOE MHOKECTBO. [Ip oBepka rumores
C MOMOIIBIO UHTEP BAJILHBIX OLIEHOK. OMHUOKH MEpBOTO U BTOPOro poa0B. MOIIHOCTH
Kkputep usi. Hanbosee MOITHBIN Kp UTEPHIA.

13. IlpoBepka TUIOTE3BI O PAaBEHCTBE MATEMAaTHUYECKOTO  OXKHJIaHUS
TEOP €TUYECKOMY 3HauEHHUIO. [[poBepKa runoTe3sl O paBEeHCTBE ABYX MAaTEMAaTUYECKUX
OXKHUJIAHUHU.

14. ITpoBepka runoTe3bl O PaBEHCTBE AMCIEPCUU TEOPETUUECKOMY 3HAUEHHIO.
IIpoBepka runoTesbl O paBEeHCTBE IBY X JAUCIIEP CUU.

15. IIpoBepka runoTe3bl O PaBEHCTBE BEPOSITHOCTU COOBITHS TEOP ETUYECKOMY
3HaueHu0. [IpoBepka runoTes3sl 0 paBeHCTBE ABYX BEP OSATHOCTEM.

16. IIpoBepkarumores 0 3HAYUMOCTH KOADPHUITECHTA KOP P SIIATINH.

17. Kputepun cornmacusi. Kputepuit cormacus ¥° Ilupcona. Kpurepuit ¥’
[1vp coHa IMp ¥ HEN3BECTHBIX MMAP AMETPAX P ACTIPEIEITICHHUSI.

18. Kpurepuii ¥’ AJ1si I1p OBEPKH O JHOPOAHOCTHU JaHHBIX.

19. 3agaun mamuHHOTO OOyueHus. OOydeHHe ¢ yuyuTelieM W oOydeHue Oe3

yuurtens. Kitaccel 3ajjad  MalIMHHOTO OOyYeHHUs: perpeccusi, Kiaccupukaims,
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KJIaCTEpHBIM aHalu3, MOUCK aHoOMaiuid. [Ipumepsl 3a1ay MAIIMHHOTO OOYy4YeHHS B
HSKOHOMHUKE, yIIp aBJICHUU U (DHAHCAX.

20. Jluneitnas perpeccus. [loctanoBka 3agauu p erpeccioHHOTO aHanm3a. [lapHas
JIUHENHAsI p TP eCCusl.

21. MHoxecTBeHHas JTuHEHas perpeccusi. TOYeUHbINA U MHTEP BAIbHBINA MPOTHO3
no moguenu perpeccuu. [Ipumepsl 3amau perpeccun B 3KOHOMmuKe. [lonsatwe o
reTep OCKEAaCTUYHOCTU U aBTOKOPPEIIALUU.

22. Knaccudukammss ¢ obydenmem. IlocranoBka 3amaum KiacCH(pHUKAIUN C
obyuenueM. Jloructuueckas perpeccus. [lonsitue o aepeBbsax pemienuit. Kpenutasiit
CKOPHUHT.

23. KnacrepHblii aHanu3 U ouck anomanuil. [loctaHoBKa 3a71a4u KJIaCTEPHOTO
ananuza. Meroa K-cpennux. CermentupoBanue notpeourenei. [lousarue o meromax

MaIlIMHHOT'0 OOYUeHHs B 3aa4ax MOUCKa aHOMaJTHiA.

3ader v 3K3aMeH TP OXOJIAIT Iy TEM TECTUP OBAHUS, B [P OI[ECCE KOTOP OTO CTY JACHTBI
pemarot 3ajaun B LMS Moodle. BapuanTtsl 3a1aHui reHep MPYIOTCS aBTOMATHUECKU B

CHUCTEMC.

8. IlepeyeHb OCHOBHOI M TOTOJHUTEILHON YU4eOHOM JIUTEPATYPbI, HE0OX0MMOMH
JJISI 0CBOEHUS AU CUMILIMHBI
a) OCHOBHASI:

1. ConoBbeB, B.M. AHanu3 naHHBIX B HSKOHOMHUKE: TEOpPHUS BEPOSTHOCTEH,
NpUKIagHas CTaTHUCTUKa, oOpaboTka W BuU3yaiuszauus JaHHbIX B Microsoft Excel:
y4eOHUK JIJIsl HanpaBJieHus OakanaBpuara "IxoHomuka u yrp aBienue" / B.U. ConoBbes;
®unyHuep cuter. - MockBa: Kaopyc, 2019.-498 c. - Tekcr : Henocp ecTBEHHbIN. - To
xe. — 2021. - DBC BOOK.ru. - URL: https://book.ru/book/938856 (mara
obOpammenusi:17.10.2022). — TekcT : 371eKTP OHHBIH.

2. Teopust Bep OATHOCTEM M MaTEMaTUUYECKasl CTATUCTHKA: Y4EOHUK-TIP aKTUKY M/
A.B. bpaunos, B. 1. I'nebos, C.4. Kpusonanos, I1. E. Ps60oB — MockBa.—xeBck:

HULI PerynspHas u xaoTruueckasi JMHaMHU-Ka. ; THCTUTYT KOMITbIOTEP HBIX
ucciaenopanmii, 2016.—414 ¢. — org.fa.ru—URL.:
https://org.fa.ru/app/umm/tree?login=yes& url=%2Fumm%2Ftree&documentld=%7B
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https://org.fa.ru/app/umm/tree?login=yes&_url=%2Fumm%2Ftree&documentId=%7BAEF22B18-ACDC-4743-859D-C7FB61A343BF%7D

AEF22B18-ACDC-4743-859D-C7FB61A343BF%7D (nata ooparienus:17.10.2022). —
TEeKCT : 2IIEKTP OHHBIN.
0) 10MOJIHUTEIbHAS:

3. bpawnos, A.B. [Ipaktuxkym 11j1si CaMO CTOATEIbHON PabOThI CTYIEHTOB 10
auctuminae "'Teopust Bep OsTHOCTEN M MaTeMaTHueckas cratuctu-ka" / A. B. bpaunos,

C. A.3anmanaes, I1. E. Ps60oB. — MockBa: ®uny-auBepcurer, 2014. — 3b

dunynusep cutera. — URL: http://elib.fa.ru/rbook/praktikum.pdf/iview (nata
obOpamenus: 17.10.2022). — TekcT: 371€KTp OHHBIH.

4. bpaunos, A.B. CoopHuK 3a1a4 110 Kypcy «MartemaTuka B 5KOHOMUKe». HacTb
3. Teopus BepositHocteii/ A. B. bpausnos, A. C. CosiogoBHUKOB. — MockBa: OrUHAHCHI
u cratucrtuka, 2010,2013,2017. —125c. — TekcTt: Henocp eCTBEHHBIN (7151 OYHOU U
OYHO-3204HOM (opM 00yUEHUs)

5. PacuerHo-aHanutudeckas pabota no marematudeckoi cratuctuke "Ip akTukym
JU1S1 CTYyIEHTOB, 00yYaloIuXcs 1o Harp aBieHusiM ToAroToBku 38.03.01 « OxoHOMUKaY,
38.03.02 «Menemxment», 39.03.01 «Cormmomnorusy» (Bce npodunn) "/ T.I'. Amanbkosa,
B.1. I'ne6os, C.f. Kpusomnamos, K.I'. JleBuenko. - MockBa: DuHyHUBEpPCUTET,
Jlemap TameHT MaTEeMaTHKH, 2021. - 126c. - org.fa.ru.-URL:
https://org.fa.ru/app/umm/tree?login=yes& url=%2Fumm%:2Ftree&documentld=acb64
1b2-6161-44a8-a063-7ee66eddd6e8 (mata oOpamenus: 17.10.2022). - Tekcr:

JJIEKTP OHHBIN

6. Amnanu3 nanHbIX. YacTs 2. yueOHOE MocoOue IS CTYIEHTOB, 00yYaroNXcs
1o HarpapieHusIM noAroToBkH 38.03.01 « IxoHOMUKAY, 3a0YHAAM 3a0YHAsT Y CKOPEHHAS
dbopmel 00yuenus / A.B. Iloremkun, M.H. ®puaman, U.W. Lpiranok, .M. D#cbIMOHT
.— MockBa: ®HUHAHCOBBIM YHUBEPCHUTET; JlemapTaMEeHT aHalnu3a JAHHBIX, TP AHSITUS
pemieHMt W (UHAHCOBBIX  TexHosorwmi, 2018.- 59  c.- org.fa.ru.-
URL:https://org.fa.ru/app/umm/tree?login=yes& url=%2Fumm%?2Ftree&documentid=
%7BDO0A63C98-BBFA-4D1A-A5F3-584A72263258%7D (maTa 00p aleHust:
17.10.2022).— TeKcT: 371eKTP OHHBIH.

7.3ananae, C.A. [Ipumenenne R (RStudio) B MaTemMaTHueckoi CTaTUCTUKE:

yueOHOe TocoOue 1JIs1 TP OBEJICHUS CEMHUHAPOB MO TUCIUIUTMHE « AHANN3 TaHHBIXY/ C.A.
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https://org.fa.ru/app/umm/tree?login=yes&_url=%2Fumm%2Ftree&documentId=%7BAEF22B18-ACDC-4743-859D-C7FB61A343BF%7D

3ananae, M.B. Connarkuna. [Ipumenenue R-studio B MaTeMaTHYeCKOM CTATUCTUKE. —
MockBa: ®DuUHAHCOBBIA yHHBEpPCUTET, JlemapTaMeHT aHanu3a JaHHBIX, NP HHITUSA
pemieHnii u  QuHAHCOBBIX TexHojorud, 2019. — 29 c¢. — orgfaru. -
URL:https://org.fa.ru/app/umm/tree?login=yes& url=%2Fumm%?2Ftree&documentid=
%/B1008D5E1-A4D5-49DA-9548-D148C78A187E% /D (mata 0Op areHus:

17.10.2022).— TeKcT: 311eKTp OHHBIH

9. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEIEKOMMYHMKAIMOHHOH CeTH
«HTepHET», HE0OXOAUMBIX 1JIS1 0CBOCHMS M CHMIIIHHbI
1. UndopmanroHHO-00pa3oBaTenbHblii nopTan OUHAHCOBOIO YHHMBEP CUTETA

npu [IpaBurtenscrBe Poccuiickoit @enep anmu http://org.fa.ru/

2. Cucrema ANCTAHIIMOHHOT'O O6yquI/IH duHaHCOBOrO yHI/IBep CUTCTAa
URL: https://campus.fa.ru

3. JInuneblii kabuHeT 0OyUaromierocs https://org.fa.ru

4. Caiit pykoBojutens Jlenapramenta MmatemaTtrku https://www.zadadaev.com/

5. Dnextponnas 6ubamorexa @unancoporo yausepcurera (9b) http://elib.fa.ru/

6. DnextporHO-6ubIMOoTeuHas cuctema BOOK.RU http://www.book.ru

7. DNeKTpOHHO-OUOIMOTEeUHAs cUCTeMa « Y HUBEPCUTETCKast OMOIMoTeKa
OHJIAMH» http://biblioclub.ru/

8. DnexTpoHHO-OMOIMOTEUHAst cucTemMa Znanium http://www.znanium.com

9. DnexTpoHHO-OUOIMOTEUHAs cucTeMa u3nareiabcTBa [IpocnexT
http://ebs.prospekt.org/books

10. DnexkTpoHHO-OMOMMOTEYHAS CCTEMA U3AAaTeNbCTBa «JIaHby
https://e.lanbook.com/

11. DnexktponHnas 6ubnuoteka M3garensckoro noma «I'peGEHHUKOBY
https://grebennikon.ru/

12. lenosas omnaiin-6udauorexa Alpina Digital https:/finunivers.alpinadigital.ru/

13. Hayunast anextponnas oubnuoreka eLibrary.ru http://elibrary.ru

14. HammmonanpHas snekTporHas oubdaunoreka http://m0.pd/
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http://org.fa.ru/
https://campus.fa.ru/
https://campus.fa.ru/
https://org.fa.ru/
https://www.zadadaev.com/

15. Pecypchbl HHPpOpMaLIMOHHO-aHAIUTUYECKOT0 areHTCTBA O (PMHAHCOBBIM PHIHKAM
Cbonds.ru https://cbonds.ru/
16. CITAPK https://spark-interfax.ru/

10. MeTogn4eckne yKa3aHu 1J151 00y Yar0 X CH 110 0CBOCHU IO TUCHUILJIUHBI

CamocTtosTenbHas paboTa CTYACHTOB IP OXOAUT ayJUTOPHO W BHEAYIUTOPHO.
Opranuzaiuu cCaMoCTOS TEIbHON pabOThI CITYKUT yUeOHO-TEMAaTH4 €CKUM TUIaH U3Y4YeHHs
JUCIUIUIMHBL. B 3TOM muiaHe yka3aHa TeMaTHKa JICKIWH, IMPAaKTHYECKUX 3aHSITHH,
BOIIP OCHI ¥ 33IaHUS JJIs1 CAMOCTOSITEIBHOTO N3y UEHHUSI.

Jlomamaue 3agaHus CIAEAYeT BBIMOJHITh PEryJIsIPHO TPU TOJATOTOBKE K
P aKTUIECKUM 3aHATHAM. KOHTPOJIb BBITIOTHEHHS JOMAIITHUX 3aJaHUH OCYIIECTBIISICTCS
B XO0/JI€ TP aKTHYECKUX 3aHATHHN B TP O1IeCCEe BELIOOPOYHOr0 COOECEI0BaHHSI.

[Ipu mOATOTOBKE K JICKITUH 1IEIECO00P a3HO TP €IBAPUTEITHHO TO3HAKOMHTHCS C €€
coJiep)KaHUEM TI0 PEKOMEHIOBaHHBIM MCTOYHHKAM W BBIJICIUTH HamOoJiee TP Yy/IHbIC
BOMpoCkl. Bo Bpems JIeKIui clienyeTr KOHCIEKTUPOBaTh co/ieprkanue Jekiuu. [locie
3aHATHH CIIETyeT P OBECTH Pa00Ty C KOHCIIEKTOM: OTP €AaKTHPOBATh 3aITUCH, O(hOPMUTH
KOHCIeKT. Ilpm odopmneHnn nemecooOpa3HO BBIACHATH CIEIHAIBLHBIM 00pa3oM
Ha3BaHUSI TeM U (OPMYJTUPOBKH BOTIP OCOB, OCHOBHBIE OTIp eAeNeHus, (POP MyTHUPOBKU
TeopeM u mnpumepbl. CraelaHHBIE 3aMHUCH HYXHO COTIOCTaBUTh C y4YEOHMKAMH U
y4eOHBIMH TIOCOOMSIMH M B Cllydae pPAacXOXICHUW TP OKOHCYJIbTHPOBATHCA C
Ip €0/ 1aBaTeseM.

[IpakTryeckre 3aHATHS CTP YKTYPHO COCTOSIT M3 CIICTYOIIUX KOMITOHCHT:

1. mp oBepKa HAJTMYKS BBITIOJTHEHHOTO 33J1aHUs CAMOCTOSTEIIBHOM pabOThI KaXKI0TO
CTYJICHTA;

2. BEIOOD OUHAs TP OBEPKa KOPPEKTHOCTH BBITIOJTHEHHS JIOMAIITHET 0 32 JaHMS;

3. pa300p THTUYHBIX OITUOOK, BOZHUKIIINX B CAMOCTOSITEILHOM padoTe;

4. pacCMOTpEHHE TEOPETHUECKUX BOIMPOCOB, CBA3aHHBIX C  TEKYIIUM
P AKTUYECKUM 3aHITHEM;

5. pa36op MeTO10B BHITIOJTHEHUS TP AKTUIECKUX 33 JaHUI U P SIICHUS 3a/1aY;

6. KOPPCKTUPOBKA BaI[aHI/Iﬁ AJ1 CaMO CTOSITCIIBHOM |y a0OoTHI CTYACHTOB;
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/. uHTepaKkTUBHAs (popma — pelreHre 1a00paTopHbIX (TP aAKTHUECKUX ) padoT 1o
TEMATUKE 3aHATUS B MaJIbIX Tpymmax (2-4 cTy1eHTa).

[ToaroToBka K BBINOJHEHHUIO JOMAIIIHETO TBOPUYECKOTO 3aJaHMsl U PACUETHO-
AHATMUTUYECKOHN paboThl OCYIIECTRIISICTCS P U oMoy nocoduii [8.5,6]. ITpumepHbie
3aJJaHUs TP UBEAEHBI B 11 6.2. HACTOAIIEH TP OTPAMMBL.

JU1st TOATOTOBKY K NP OLIey paM Ip OMEXYTOUHOM aTTeCTalluU (3a4eT U IK3AMEH)

Ha CTpaHHIIE Kypca AHaIN3 JaHHBIX caite Camp us.fa.ru pasmerensi cep uu 3a,JaHUH IS
CaMOCTOSITEIBHOTO BBIIIOJTHEHHSI. 3aJJaHNSI OXBATHIBAIOT BCE BOIIPOCHI, BBIHOCUMBIE HA
KOHTP OJIb, Pa30UTHI IO TEMAaM M MO3BOJISIOT, 0JIaroaapsi 3Ha4UTEIbHOMY KOJIMYECTBY
BApHAHTOB, 3aKPEIUIATh HAUOOJIEEC CIOKHBIEC ISl Ka)KIOTO KOHKPETHOTO CTYJIEHTa
HaBBIKH.
11. Ilepeyenb HMHPOPMANMOHHBIX TEXHOJIOTMH, MCHOJB3YyEMbIX NP
OCYIIeCTBJIEHNH 00 Pa30BaTEJIbHOI0 POLECcCa N0 JUCIHUIJINHE, BKIIOYas MepeyeHb
He00X0IMMOI0 MPOrPaAMMHOI0 o0ecriedeHUss U MH(OPMANHOHHBIX CIIPABOYHBIX
cucreM

11.1. KoMIUIEKT TUIIEH3NOHHOTO TP OTPaMMHOT'0 00€CIICUSHUS :

1. Onep armonnas cuctema MS Windows 10.

2. bpaysepst Microsoft Edge, Google Chrome, Firefox .

3. ITaker MS Office 2016.

4. AutuBupyc Kaspersky.

11.2. CoBpemMennble mpodeccuoHanbHbie 0a3bl JAHHBIX U HH(POPMAIUOHHBIE
CIp aBOYHBIE CUCTEMBI:

1. Undopmanmonno-npasoBas cucreMa « Koncynbtant [1mrocy.

2. Nudopmarmonno-npaBoBas cucrema «['apanm»y. URL:

3. Dnexrponnas sunukaoneaus: URL: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema KoMmIuiekcHOTO packpbitus wuHpopmammu «CKPUH». URL:

http://www.skrin.ru

11.3. CepTtuduuupoBaHHble MPOTpaMMHbBIE U amlapaTHbIE CPEACTBA 3aIUTHI

nH(Op MaIKU — HE TIP €1y CMOTPEHO
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http://ru.wikipedia.org/wiki/Wiki
http://www.skrin.ru/

12. Onucanve MaTepUAJbHO-TEXHHYECKOH 0a3bl, HeoOXOaAMMON I
OCYLIECTBJICHUA 00Pa30BaTeIbHOIO MPOLECCA IO TUCHUILTINHE

Jl7st ip oBeIeHUS JISKIMM U CeMUHAP CKUX (TP aKTUYECKUX ) 3aHSITHUI He00X 0 11Ma
ay IUTOPUSL, OCHAIIICHHAS [P OEKTOPOM U KOMITBIOTEP aMH C ITOCTOSITHHBIM I10 IKITFOY €HUEM

K ceTd MIHTepHET 1 BO3MOKHOCTBIO IOCTYTIA K PECYpPCAM M TEXHOJIOTHUSIM, YKa3aHHBIM B

naparpadax9m 11.
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