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1. HauMeHoBaHue QMCIUILINHDI

«AHanu3 TaHHBIX».

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 0CBOEHUSI 00Pa30BaTeIbLHOI MPOTrPaMMBbI

(mepeyeHb KOMIETEHHUMH) ¢ YyKa3aHHEM MHIAMKATOPOB MX [JOCTH)KEHHSI H

IVIAHUPYEMBIX PE3yJdbTaToB Oﬁy‘leHI/Iﬂ o ITHCHHMIIJIMHE

pOoECCHOHAILHBIMU TTAKETaMH
MPUKIIAJIHBIX TIPOTPAMM.

Tabnuna 1
Kon HaumeHoBaHue Nuaukaropsl noctukenusi | Pesynbrarbl 00ydeHusi (yMeHUs
KOMIle | KOMIETEeHI[UH KOMIeTeHIUH U 3HaHHS), COOTHECEHHbIE C
TeHIH UHIUKATOPaMH AOCTHKEHUS
" KOMIIETEeHIIUH
YK-4 | CnocobHOCTh 1.Wcnonw3yer OCHOBHbIE | 3HATh. MCTOYHUKH AaKTYalIbHBIX
UCIIOJIb30BATh METO/IBI U CPEJICTBA MOJIYUCHHUS, | TaHHBIX 0 COCTOSIHUU
MIPUKIIATHOE MPEICTABICHUS, XPAHCHUS U | SKOHOMHUYECKUX CYOBEKTOB;
MPOrpaMMHOE 00pabOTKH JaHHBIX. YMeTh: OCYIIECTBJIATH TMOUCK WU
obecrieyeHne  IpH UMIIOPT JAHHBIX, HEOOXOIUMBIX
peleHUH JUTSL PEIICHUS] KOHKPETHBIX 3a]1a4
NpoheccHOaTbHbIX 2.JIeMOHCTpUpYET  BiajeHHE | 3HATH. OCHOBHBIE  HPHHIIUIIBI
3a1a4

MIPOrPaMMHUPOBAHUS  AJITOPUTMOB
CTaTUCTUYECKON 00paboTKn
JAHHBIX B TAOJMYHBIX pEIaKTOpax
n R(RStudio) mns ananmusza wu

MPOTHO3a BHYTpPH- u
BHEIIIHEAKOHOMHUYECKUX
MIPOIIECCOB

YMerhb. NIPUMEHATh TEXHUYECKUE
U HHCTPYMEHTAJIBHBIE CPEACTBA
JUISL pelIeHus MPUKIAJHBIX 3a1a4

yIpaBIEHUS W MOJITOTOBKH
00OCHOBaHMH  YIpPaBIECHUECKUX
peleHni
3.Bribupaer HeoOxonuMmoe | 3HATh.  TEHICHLUMU  Pa3BUTHS
MPUKJIIATHOE IPOTPAMMHOE | HOBBIX TPOTPAMMHBIX MPOIYKTOB
o0ecrieyeHne B 3aBUCUMOCTH OT | U IT-cepBucos,
pernraemMon 3aaa4u. OPHUEHTHUPOBAHHBIX Ha
MIOBBILICHHE 3P PEKTUBHOCTH

cbopa u 00pabOTKH JTaHHBIX;
YmeTn: 060cHOBBIBaTH BBIOOpP 1O
B 3aBHCUMOCTH OT pEIIaeMoil
3aaun




4. Vcnionb3yeT NpUKIAIHOE
IporpaMMHoe oOecrieueHue s
pelIeHNsT KOHKPETHBIX
HPUKIIAJHBIX 33/1a4.

3HATB. OCHOBHBIC MPUHIUIIBI
00paboTKH, BH3yalu3alMud |
aHallM3a JIaHHBIX, BEPOSTHOCTHHIE
Y CTaTUCTUYCCKHE METO/IBI.

YmMmern: HCTIOJIBb30BATh
UHCTPYMEHTBI onucareabHON
CTAaTHCTUKM W  BU3yallU3allud
JAHHBIX,  BEPOATHOCTHBIE U
CTATHCTUYECKUE  METOABl IS
pelieHus OpraHHU3aIOHHO-
YIPaBIEHYECKUX 3ajad,
MHTEPIPETUPOBATh MOJTYYCHHbIE
pe3yIbTaThl.

YK-10 | CnocoOHOCTB 1.YeTtko omuchiBaeT coCTaB U | 3HATB: OCHOBHBIC TMPUHIUIIBI
OCYIIECTBIISTh CTPYKTYpPY TpeOyeMBIX NaHHBIX | IPEIBAPUTEIHHON 00paboTKHw,
MOKUCK, KPUTUYECKH | U WHGOpMalKMM, TPaMOTHO | BU3yalIM3allMM U aHAJIW3a TAaHHBIX,
aHAIM3UPOBATh, pean3yeT MpoIecchl UX cOOpa, | BEpOSTHOCTHBIC H CTATUCTHICCKHE
000011aTh 1 00pabOTKH U UHTEPIPETALIUH. METO/IBI.

CUCTEMATHU3UPOBAThH YMmeTh: UCIIOJIb30BATh

uH(pOpMaIHIO, MHCTPYMEHTBI TpeABapUTEIHHON

HCIIOJIb30BaTh 00paboOTKM M  aKKypaTu3aluu

CUCTEMHBIH MOJXO0/ JAHHBIX

JUTSL PEIICHUS

[OCTABIICHHBIX 321 2.000CHOBBIBaAET CYIIHOCTb | 3HATH: § METO/IbI aHamsa
MIPOUCXOJISIIETO, BBISIBJISIET | TCHICHIIUIN pa3BUTHUS
3aKOHOMEPHOCTH, MMOHUMAET | SKOHOMHYECKUX TPOIIECCOB;

IpUPOJY BapuabeIbHOCTH.

YMeTs: MNPUMCHATH TCXHUYCCKUC
U HHCTPYMCHTAJIBHBIC CPCACTBA
JUIS OLICHKHN COACPpIKaHUSA
SKOHOMHUYECKON IOBECTKH JHS

3.®opmynupyer MPU3HAK
KJ'IaCCI/I(bI/IKaIII/II/I, BBIJACIIACT
COOTBETCTBYIOIINE €My TPYIIIbI
OJTHOPOJHBIX «OOBEKTOBY,
uaeHTU(pUIHUpyeT o0rue
CBOWCTBAa  BJIEMEHTOB  ATUX
IpyNI, OLEHHUBACT  MOJHOTY
pe3ynbTaTOB  KIacCHU(UKAINH,
MOKa3bIBAET MIPUKIIATHOE
Ha3HAYCHHE
KJIAaCCU(UKAIMOHHBIX TPYIIL.

3HATB. COBpPEMEHHBIE METOMBI
MHOTOMEpPHOM Ki1accu(uKaluy;
Ymersn: [IPUMEHSATD
KJ1acCU(UKALIMOHHbBIE METOBI,
BbIOMpasi  aZieKBaTHble  3ajaye
MaTeMaTHYECKUE u
UHCTPYMEHTAJIbHBIE METO/BI,
MHTEPIPETUPOBAT  IOJTYYEHHBIE
pe3yabTaThl

4. I'pamotHoO, JIOTUYHO,
apryMeHTHpOBaHO (opMupyer
COOCTBEHHBIE  CYXIEHUS U
oueHkd. Otimyaer ¢GakTel OT
MHEHH, WHTEpIpETALNi,
OLICHOK U T.JI. B PacCyXACHMSIX
JIPYTUX Y4aCTHUKOB
JESATEIBHOCTH.

3HATh: OCHOBHBIE METO/bI TEOPUU
BEPOATHOCTEMN, MATEMATUYECKON U
MPUKIaTHON CTaTHUCTHKH,
HCIIOJIb3YEMBIE 11 TOATOTOBKHU
AHAJIMTUYECKUX penieHui,
OKCHEPTHBIX  3aKIIOYEHUH U
PEKOMEHTAIHIA.

YMeTh: HCIIOJIb30BaTh
BEPOATHOCTHBIE U CTATUCTUYECKUE
METO/IbI JUISE MMOATOTOBKH
AHAJTMTUYECKUX peLICHH,




OKCHEPTHBIX  3aKIIOYEHUH U

PEKOMEHJALIHA.
5.ApryMeHTUpPOBaHHO U | 3HaTh: MPONEYPhI
JIOTUYHO TPEACTABISET CBOIO | QOPMYIUPOBKH H  MPOBEPKH

TOYKY 3pCHHA IOCPEACTBOM U HA

CTaTUCTHYCCKHUX T'HIIOTE3

OCHOBE CUCTEMHOTO OTMCAaHUS. | YMeTb: IPOBEPITh THIOTE3Bl U
Jienathb 000CHOBaHHbIE
3aKIIIOYCHUSI HA OCHOBE IMPOBEPKHU
YK-15 | CnocobHoCcTh 1. CamocTOATENHEHO BBIOUPAET U | 3HATD: COBPEMCHHBIC
pesieBaHTHO UCTIONB3YeT HU(PPOBBIE CPEACTBA | UHOOPMAIIMOHHBIE  TEXHOJIOTHUH
pelaeMbIM  3ajiayaM | OOIIEHHs, OCYIIECTBIISET MOKMCK | aHAIKW3a JaHHBIX U OCOOEHHOCTHU
UCIOJIb30BATh W/WIN  CO3JaHME KOHTEHTa B | UX NPUMEHEHHS JUIS pEIICHUs
nH(OpMaLIOHHbIE COOTBETCTBUU c LENbI0 | CTAaHJIAPTHBIX 3aj1au
pecypcel U | B3aUMOJCICTBHS, B TOM 4YHCIIE | IPOPECCUOHAIBHON
nH(OPMALILOHHO- JUIsL OpraHU3alid COBMECTHOM | IESATEIbHOCTH;
KOMMYHHUKAI[IOHHBIE | IEATEILHOCTH. YMeTh:  OCYHIECTBHTH  BBIOOD
TEXHOJIOTUU TUIs OPOrPaMMHBIX ~ CPEICTB  JUIA
TOCTIDKEHUS  LIeNeH, aHaJM3a JAHHBIX B HCCIIEOBAHUSIX
CBSI3aHHBIX c | 2. Bmageer HaBbIKaMu | 3HATB.  TEHICHIMH  Pa3BUTHUSA
npo(eCCHOHATBHON | OpraHU3anUy B3aUMOJICHCTBYS M | TEXHOJIOTHH cOOpa JaHHBIX B CETH
JeSITeNIbHOCTHIO, KOMMYHHUKAaIlMM ¢ momoiisio | Internet
o0y4yeHueM, MH(POPMAIIMOHHBIX CHCTEM | YMeTb. OCYIIECTBIATH IIOWCK,
y4acTHEM B OKM3HH | /UM IUQPPOBBIX CEPBHCOB U | COOP M MEPBHYHYIO IOJTOTOBKY
obmecTsa U APYIHX | TEXHOJOTHIA. TTAHHBIX VTS TIPUKJIATHBIX
cdepax KU3HU UCCJICIOBAaHUM
3. OcymecTBiseT moadop u 3HaTh! 0COOEHHOCTH
MPUMEHEHUE PA3TUYHBIX COBPEMEHHBIX HH()OPMAIIOHHBIX
UH(POPMAIIMOHHO- TEXHOJIOTUI MIPEICTaBIICHHS
KOMMYHHKAITHOHHBIX CPEJCTB pe3yabTaTOB UCCIIEOBAHUS;
JUTS pelieHns 00pa30BaTeNbHBIX | YMeTh.  OCYIIECTBHTH  BBIOOP
U Ipo(eCcCUOHANBHBIX 33/1a4. UHGOPMAIIMOHHOW  TEXHOJOTUHU
IE aHanuM3a  JIaHHBIX "
Hpe3eHTaluN pe3yabTaTOB
aHaJM3a

3. MecTO IMCHUILIUHBI B CTPYKTYpPe 00pa3oBaTeIbHOH MPOrpaMMbl

Jucrunnuaa «AHami3 JaHHBIX» SBASETCS 00s3aTeabHONM IUCIUIIMHON [{nkia

MaTEMaTuKu u

uH(pOpMaATHKU

I10 HaIpaBJICHUIO

noarorosgkn  38.03.04 -

lNocynapctBenHoe n mynunmnanbHoe ynpasienune, OIl «lludpoBoe rocymapctBo u

HSKOHOMUKa, Ipo¢uitb «L{uppoBoe rocy1apcTBo U 3JKOHOMHUKAY.

I[I/ICHI/IHJ'II/IHa «Ananmms JaHHBIX» 6a3preTc>1 Ha 3HAHUAX, IMOJYUYCHHBIX IIPpH

M3Yy4YEHUH TUCUUILUIMH «Marematrnkay, « KOMIbIOTEpHBIA NPAKTUKYM).




4. O0beM TMCHUIIMHBI (MOYJIfA) B 32YE€THBIX eIUHUIAX U B aKAJeMUYECKHX Yacax
¢ BbIIeJICHHMEeM O00beMa ayAUTOPHOM (JIeKUHMH, CEMHHAPbI) U CAMOCTOSTEJIbHOMI
padoThl 00y4YAOIIUXCH

Ounas gpopma odyuenust | ouno-3aounasn popma odoyuenus

Tabmuna 2

Bun yueOHo# padoThl 10 JMCHHUILINHE Bcero Cemectp 3 Cemectp4

(B 3/e m yacax) | (B yacax) (B yacax)
OO011asi TPY10€MKOCTh M CHHIIHHBI 6/216 108 108
Konmaxmmnas paboma - Ayoumopusie 3auamus 100/68 50/34 50/34
Jlexyuu 32/20 16/8 16/12
Cemunapul, npakmuieckue 3aHsmusl 68/48 34/26 34/22
Camocmosamensnasn paboma 116/148 58/74 58/74
Bup Texyiero KoHTposis JAT3, PAP JAT3 PAP
By npome:KyTo4HON aTTecTaluy 3a4€T, DK3aMEH 3a4eT JK3aMEH

5. Copep:xxaHue IMCUMILUIMHBI, CTPYKTYPHMPOBaHHOe MmO TeMaM (pa3aeiam)
AMCHHUIUIMHBI C YKa3aHUEM UX 00beMOB (B aKaJleMUYeCKHUX YacaxX) M BUA0B Y4eOHBIX
3aHATHH

5.1. Conep:xxaHue TUCHUNIMHBI

Tema 1. /laHHBIe B 3KOHOMHUKE, UX BU3YaJM3allUA U NPeABAPUTEIbHAA 00padoTKa

1.1. lanHble B 39kOHOMUKe. OOBEKTHI, MPU3HAKU U TAOIULbI. THUIIBI TPU3HAKOB B
SKOHOMHUKE: HWHTEpBaJIbHEIC, MOPSIAKOBBIE, PaHTOBBIE, JTUXOTOMHYECKHE.
dopMatrpoBaHue HAOOPOB JAHHBIX KaK TA0JIUIl B TAOJIMYHOM pefakTope. [ ncrorpaMmMbl
B TaOJMYHOM penakTope. YciaoBHOe (opMatupoBaHue B TaOJIUYHOM peIaKTOpeE.
['paduixu u quarpammel paccessHusI B TAOJIMYHOM PEaKTOPE.

1.2. MHCTpyMEHTHI ONMMCATEJbHOM CTATHCTHKH B TA0JIMYHOM pegaKTope.
N3mepenne uentpa pacnpenenenus. M3mepenue pazOpoca gaHHbIX. OnucartenbHas
CTaTUCTHKA B TaOMMYHOM penakTope u B R. Jluarpammsl pazmaxa B R.

1.3. IlpeaBapurenbHasi o0padoTka JaHHBIX. BbiOpockl u ux o0paboTka B
TabnuuHoM penaktope. [lpomymieHHbie 3HadYeHWss W MX 00paboOTKa B TaOJIMYHOM
penakrope. IloBTopsiroruecss CTpokM W UX 00paboTKa B TaOJIWYHOM pEIAKTOpE.

CuHTETHYECKHE IIPHU3HAKH.



Tema 2. Ciyuyaiinblie cOObITHS

2.1. Onpenenenune BepossTHOCTH. Ciy4daiiHble cOObITHS, UX BHABL. Onepanuu
HaJ COOBITUAMM KakK orepanuy Haj MHoxecTBaMu. KomOuHatopuka. Kiaccuueckas
BEPOSITHOCTHAasT cxeMa. (CXxemMa TeoOMETpUYECKHX BeposiTHOocTe. CraTHCTHYECKas
BEPOSATHOCTh. AKCHOMBI TeOpHUH BeposiTHOCTEN. Metong MonTe-Kapno. MonenupoBanue
CITy4alHBIX COOBITHM.

2.2. OCHOBHBIC TeOpeMbl TEOpPHH BeposATHOCTeH. Teopema CIOXKEHUA
BEPOSITHOCTEH. YCIIOBHas BEpOSATHOCTh. HezaBucumocth coObiThil. dopMyna mosHON
BepossTHOCTH. Dopmyna baneca.  IIpocrermme mnpuMepsl NPUMEHEHUS TEOPUH
BEPOSATHOCTEM.

Tema 3. CnyuyaiiHbie BeJTMUYMHBI

3.1. OnpenesieHue CJOy4alHONl BeJM4YUHBbI. [loHATHE CIlydyallHOW BEJIUYUHEI.
OyHKIMS pacnpeiesieHus: cirydailHoi BennurHbl. CBONCTBA (DYHKIIMHU pacrpeiesieHus.
Nunukatop coObITHS KaK MpocTeiias ciay4yaitnas BennunHa. OyHKIMS pacnpeaeneHus
MHJUKaTopa coObITus. CMecu pacrpeeicHui.

3.2. /IuckpeTHble Ciay4YailHble BeJIHMYHHBbI M WX Ba)KHelllle YHCJIOBbIE
XapakTepucTuku. J(uckpeTHas cinydyaiiHag BenuuuHa. P pacnpeneneHus u GyHKIUS
pacnpeneneHuss AUCKPETHOM CIIy4yallHOM BEJIWYMHBL. MareMaTH4eCcKoe OXHUJIaHuE,
JTUCTICPCUS U CPEHEE KBAAPATUUECKOE OTKIIOHEHUE JTUCKPETHOW CIIYYAMHOW BEJIMYUHBI.

3.3. JluckpeTHbIe CJy4YaillHble BeJMYMHbI, YACTO BCTpPeYAKOIIUECH B
npakTtuke. [locnenosarenbHoCTH HcibiTaHU. buHoMuanbHas cxema. OTpuuarenbHoe
OMHOMUAIILHOE pacripeseneHue (OuHOMMATBHBIN 3aKOH pacrpenesneHus,
reOMETPUYECKUE 3aKOHBl paclpejelieHus). 3akoH pacnpenenenust Ilyaccona.
[Ipocreitmmii mOTOK cOObITHI. [ MTIEpreomMeTpruecKkuii 3aK0H pacpeeIcHUs.

3.4. AOCOJIIOTHO HempepbIBHbIE CJIy4YallHble BeJIMYUHbI M HMX BaKHeHIIHUe
YHCJI0BbIE XApPaKTEePUCTHKH. AOCOIIOTHO HEMpephIBHAS CiIy4yaliHas BeJMYWHA.
OyHKIMsa pacnpeneneHuss W QYHKIUS IUIOTHOCTH pacmpenesieHuss aOCOJIOTHO
HEIPEPHIBHON ciIy4yaliHON BeanunHbl. CBOWCTBA (DYHKIMHU MJIOTHOCTH PACHpPECICHUS.
MaremaTndyeckoe OXuAaHue, AUCHEPCUS U CpeaHee KBaApPaTUYECKOE OTKIOHEHHE

a0COJIFOTHO HEMPEPHIBHOM CITy4yallHOW BEJIMUUHBI.
7



3.5. AOcoII0THO  HempepbIBHbIEe  CJHy4YailHble  BeJIHMYHUHBI, YacTo
BCTpeyawuuecss B  NpakTuke.  PaBHOMEpHBI ~ 3aKOH  pacHpeleieHHs.
OKCIIOHEHIIMAIBHBIN 3aKOH pacnpeaesncHuss. HopmanbHbIl 3aKOH paclpeneieHusl.
3aKkOHBl  pPACIPENCICHMs, BaXHbIE B MAaTEMaTUYECKOM CTAaTUCTUKE  (3aKOHBI
pacnpenenenus Creiofenra, y? , ®umepa — CHenmekopa). Peamusauus Mopeneit
a0COIOTHO HEMPEPBIBHBIX CIYYaHBIX BEIMYUH B MMaKeTe TAOIUYHBIA PEIAKTOP.

3.6. MoOMeHTBHI M KPUTHYECKHE ITPAHUIBI CJIy4ailHOM BeJIM4YuHbI. HavanbHbie
U LICHTPAJIbHBIE MOMEHTHI CIy4ailHON BEJIMYMHBI. ACUMMETPHUS U SKCLECC CIyYalHOU
BeJIMYMHBI. KBaHTWIM W TPOUEHTHBIE TOYKU CIIy4YallHOM BEJIWYWHBL. Bbluncienue
KBaHTUJIEH U MIPOLIEHTHBIX TOYEK B TAOIMYHOM peAakTope. Meauana u Mojia ciiydaiiHOM
BEJINYMHBI.

3.7. Cucremsl ciry4yailHbIX BeJMYMH. CiydaiiHbIe BEKTOPBI U YCIIOBHBIEC 3aKOHBI
pacnpesiesieHusl. YCIOBHBIA psii  pacrpeaeneHuss (sl JUCKPETHBIX —CIy4yailHbIX
BEJIMYMH), YCIIOBHAs IUIOTHOCTh pAacHpefeneHuss (IUisl HENpPEpbIBHBIX CIyYalHBIX
BEJIMYMH). Y CIIOBHOE MaTeMaTHUECKOe oxxuiaHue. @opmyiia MoJIHOr0 MaTeEMaTHYECKOro
oxxkunanus. @opmyia noiaHoi qucnepcun. KoBapuarus u k0d3pGUIIUEHT KOPPEIALIUU.
Tema 4. IIpeaenbHbie TEOpeMbI TCOPHU BEPOSATHOCTEH

4.1. 3akoH OoabmUX 4Yuced. MaccoBble Cily4yaliHbIE SIBIEHUS B 3KOHOMUKE.
Teopema YeObl€Ba M OIlEHKa MaTeMaTU4YecKoOro oxkujaanus. Teopema bepHymnu u
OLIeHKa BeposITHOCTU. OOCYKI€HNE YCIOBUN CTATUCTUYECKON YCTOMYMBOCTH.

4.2. IlenTpajnbHas mnpeneabHasi Teopema. Teopema JleBu. MHrerpanbHas
teopeMa MyaBpa — Jlanmaca. MecTo LEeHTpaabHOU MPENEIBHOM TEOPEMBI B U3YUYCHUHU
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN.

Tema 5. Bb1I00poYHBIN METOI MATEMATHYECKON CTATUCTUKH

5.1. OcHoBbl BBIOOPOUYHOr0 Meroaa. I[Ipeamer W 3amaud MaTeMaTHUYECKOU
CTaTUCTUKU. ['eHepanbHas U BBIOOpOUYHAs COBOKymHoOcTH. CiyuyaiiHas M KOHKpETHas
BbIOOpKH. CiyyaiiHas MOBTOpHAs U ciiy4aiiHas OecrioBTopHasi BIOOpKH. COOTHOLIEHUE
MEXy MpeAeTbHOM OIIMOKOM CpEeIHEro, ypoBHEM 3HAYUMOCTH (PUCKOM) U 00BEMOM
BbIOOpKHU. Vcmonb3oBaHWE 3TOTO COOTHOIIEHHMS B OpraHU3alud  BbIOOPOYHBIX

o0cJIe1I0BaHUN.



5.2. OumeHka IUIOTHOCTH pacnpefejdeHusi M (QYHKUHM pacnpeaeIeHusl.
Baprannonnelii  pan.  UYucnoBele  XapaKTEPUCTHUKUA — BBIOOpKH.  VHTEpBalbHBIN
BapualMoHHbIA psaf. Ilomuron wactor, kymynsara. OneHKa YHCIOBBIX XapaKTEPUCTHUK
Ir€HEPAJIbHOM  CIIy4alHOW  BEIWYMHBI  (BBIOOPOYHOE  CpelIHEE KaK  OILICHKa
MaTEMaTUYECKOTO OXHUAAHWUSA, OTHOCUTEIbHAS 4YacTOTa KaK OILICHKAa BEPOSTHOCTH,
BbIOOpOYHAs JUCTIEPCUs KaK OLEHKA AUCIIEPCHUH).

5.3. Toyeunble oueHkH nmapamerpoB. [IoHATHE TOYEUHON OLIEHKM IapaMeTpa
IEHEPAJIBHOM  COBOKYNHOCTH. (CBOMCTBA TOYEYHBIX OLIEHOK: COCTOSTEIBHOCTD,
HECMEIIEHHOCTh, A(P(EKTUBHOCTh. BBIOOpOUYHOE cpeaHee Kak —COCTOsITeNbHa,
HecMelleHHass U 3((EKTUBHAs OLIEHKA MaTeMaTHYECKOro OXHIAHHS TeHEpATbHON
cilydaiiHO# BeanunHbl. CMEIIEHHOCTh BBIOOPOYHOM JUCIIEPCUH KaK OLIEHKH JUCIIEPCUU
reHepaJIbHOM Cily4yailHOM BenuuuHbl. VcnpaBneHHas BbIOOpOYHAsh IUCHEPCHS Kak
HECMEILICHHAs U COCTOATEIIbHAS OLICHKA JUCIIEPCUM I'eHEPAIIbHOM CIIy4YaliHOW BEJIMYMHBI
(17151 MOBTOPHOM M GECIOBTOPHOI BBIOOPOK). MeTO/Ibl MOCTPOEHUSI TOUEUHBIX OLIEHOK:
METOJi MOMEHTOB, METOJI MaKCHUMaJlbHOro mnpaBaononoous. I[locTpoeHne oneHok
[IapaMeTPOB PACIPEACIICHUN CIIyYalHbIX BEJIUYHUH.

5.4. UnTepBajibHble OLEHKH NapaMeTpoB. [loHsATHE MHTEPBAIbHON OLIEHKHU
[IapaMeTpa TeHEPAIbHOM COBOKYITHOCTH. TOYHBIE MHTEPBAJIBHBIE OLICHKU BEPOATHOCTH,
MaTEeMaTHYECKOTr0 OXKHUIaHus, Tucnepcun 1 koapdunuenta koppemsiuu. [lonpaska Ha
KOHEUHBI 00BbEM TIeHEpabHOM COBOKYMHOCTU (JJisI MOBTOPHOM M O€CIOBTOPHOM
BBIOOPOK). ACUMITOTHYECKHUM MOAX0/1 K MHTEPBAJIbHOMY OLICHUBAHHUIO.

Tema 6. IIpoBepka cTaTHCTHYECKUX THIIOTE3

6.1. Cratucruuyeckue runore3bl. IloHsTHE cTaTHCTHUECKON THIIOTE3BI. BHUIbI
CTaTUCTHUYECKUX THUIOTE3: NapaMETPUYECKUE MW HENapamMeTpU4EeCKHUE, NPOCThIE U
cnoxHble. Kpurepuii npoBEpKU TMIOTE3bI, KPUTUHIECKOE MHOKECTBO. [IpoBepka runores
C TOMOIIBbI0 MHTEPBAIBHBIX OLEHOK. OmuUOKK MmepBOoro M BTOPOro pojaa. MolHOCTb
kputepusi. HaunbGonee MormmHbid kputTepuil. JlocTuraeMelii ypoBeHb 3HaumMocTu (-

value).



6.2. Kputepum ciy4yailHOCTH, He3aBHCHMOCTH, OAHOpPOAHOCTH. Kpurepuii
['pab0ca (OTCyTCTBUS aHOMANBHBIX 3HaueHUM). Tabmuiel conpsikeHHOCTH. Kputepun
oxHopoaHocTH 2 1 CmupHOBa. KpuTepHii HE3aBUCUMOCTH Y2, KpUTEPHil 3HAYUMOCTH
koadunmenTa koppensuuu. Kpurepuii uuBepcuii.

6.3. Kpurtepun coriacusi. Kpurepuii cormacus y? Ilupcoma. Kputepmii )2
IInpcona mis muckpetHslx pacnpeneneHni. Kpurepum cormacust Kosmoroposa u
CwmupHoBa.

6.4. Kputepun coryiacusi JJsi CJ0XKHBIX rumore3. Kpurepum s nmpoBepku
HopmansHocTH (JImnmuedopcea, lllanupo-Yunka u apyrue)

6.5. Ilapamerpuueckue kpurepum. IIpoBepka rumoTe3pl O PaBEHCTBE
MAaTeMaTUYECKOTO OKHMIAHUSA TEOPETUYECKOMY 3HayeHuro. lIpoBepka rumoressl o
PAaBEHCTBE JBYX MaTEMATUYECKUX OXUIaHWW. IIpoBepka rumore3sl O paBEHCTBE
IUCIIEPCUHA TEOPETHYECKOMY 3HadueHuro. lIpoBepka rumoressl O pPaBEHCTBE [BYX
nucnepcuii. [IpoBepka runore3sl 0 paBeHCTBE BEPOSTHOCTH COOBITHS TEOPETHUECKOMY
3HaueHu1o0. [IpoBepka runores3sl 0 paBeHCTBE ABYX BeposiTHOcTel. [IpoBepka rumores
JUTS CBSI3AHHBIX BBIOOPOK.

6.6. OcHOBBI HEMapaMeTpU4ecKoi cTaTUCTUKU. Pacripenenenue Buiikokcona u
ero KPUTUYECKUE TPaHULBI. Kpurepuii Bunkokcona-MaHHa-YuTHH
(HemapaMeTpuyYecKUili KpUTEpUH CpaBHEHUS MATEMATHYECKUX  OXHUIAHUA IS
HE3aBUCUMBIX  BBIOOpOK). Koaddurmment panrosoit koppemsuuu CrupmeHa.
Koaddunment panrosoii koppensitiuu Kennamna. Koadduiment konkopaauu.

Tema 7. BBenenue B MeT0AbI MHOTOMEPHOM CTATUCTHYECKOH KIaccupuKannu
7.1. 3apaum perpeccCMOHHOI0 aHAJIHU3A.
[Tapnas perpeccusi. Cienudukanus perpecCuoHHON Moeu. Pe3ynbTaTuBHBINA IPU3HAK
u (axtopsl. CymecTBeHHOCTh (pakTopoB. BriOop hopmbI perpeccHOHHOTO ypaBHEHHUSI.
OueHka napameTpoB YpaBHEHUS MMAPHOW PETPECCUHA METOAOM HAMMEHBIINX KBAaJpPaTOB.
Mopens MHOXkecTBeHHOUM perpeccuu. [Iponenypa or6opa daktopos. Teopema ["aycca-
Mapkosa. IIpobGrema wmynbTuKOUTMHEapHOCTH. OIleHKAa NapaMeTpoB YpaBHEHUS
MHOXeCTBeHHOU perpeccun cpenctBamu Ms Excel u R. Jlorucruueckas perpeccus u

3a1aui OMHAPHOM KiIaccu(pUKaIm.
10



7.2,

OCHOBBI

AUCKPUMHUHAHTHOTO

aHaJIn3a.

[Ipennoceuiku

MeEroaa.

Knaccudukanus ¢ odydenuem. O0yuaromye BeIOOpKH. JIMHEHHBIA TUCKPUMUHAHTHBIN

aHanus. JluckpumunanTHas GyHkIus. JIMHEeHHBIA TUCKPUMUHAHTHBIA aHan3 B R.

7.3. OcHoBBI KiIacTepHoOro anaausa. [Ipennoceuikn merona. Mepapxuueckue

kiactep-nponeaypsl. Ilpunnun kmaccudpukanuu 6e3 oOydeHus. Mepbl pacCTOSIHHIMA

MeXAy OoObeKTaMHu. METpUKH pacCTosHHs Mexay kiactepamu. Meron K-cpemanux.

Peanuzanus npoueayp KjiacTepHOTo aHanu3a B R.

5.2. Y4yeOHO-TeMAaTHYECKUH IJIAH

Tabnuna 3
Ne | HaumeHoBaHue TpynoeMmkocTs B yacax
n/n| Tem (pa3aesoB) |Bcero KonrakTHas pa6ora -
AMCUMILIMHBI AyauTopHasi padora DopmMbI
O6mas,| Jlekuun | CeMuHaphl, CaMOCTOSTe b TeKyLiero
B T.4. MPaKTUYECKHE KOHTPOJIfA
Has padora
3aHATUSA ycrneBaeMoCTH

1. | dannble B BeicTynienuss  y
SKOHOMHUKE, UX JIOCKH, JTOMalIHUE
Bu3yanusaiusai U | 36/42 | 6/4 2/0 4l4 30/38 SafaHud,

cobecej0BaHUE O
npeaABapUTeNIbHAas
Spaborica MaTepuanty "
5 ((; pa - oOcyxeHue
. (Cnyuaiinbie
> 26/22 | 16/12 | 412 12/10 10/10 ~ [Pe3yeTaTOR
COOBITHS
3. |[Cnyuqaiiabie
7 38/34 | 24/14 8/4 16/10 14/20
BEJTNYNHBI
4 [[IpenenbHble
BeicTynuienus y
TEOPEMBI TEOPUH 8/10 4/4 2/2 212 4/6 JIOCKH, JIOMAIITHHE
BEPOSITHOCTEMN 3a1aHus,

5 [Boi6opounslii co0eceloBaHuE 1O
METO/T / / / y / MaTtepuany u
N — 28/30 | 10/6 2/2 8/4 18/24 obCysKIeHHE
CTATUCTUKU pe3yjibTaTon

6 [[Iposepka
CTAaTHCTHYECKHX 42/42 | 22/16 8/6 14/10 20/26
TUTIOTE3
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Bsenenue B BeicTynuienus y

MCTOIbI JOCKHU, JOMAIIHHUEC

MHOTOMEPHOMN 3aJ]aHus,

7 . 38/36 | 18/12 6/4 12/8 20/24 cobeceoBaHUE T10

CTAaTHCTUYECKOU
MaTepuany u

Kiaccuukanum oBCYRICHHE
pe3yJIbTaTOB

B LEJIOM mo| 216 |100/68| 32/20 68/48 116/148 CornacHo

JUCIIUILINHE yu4eOHOMY TUIaHY:
JoMallHee
TBOPUYECKOE
3aJlaHue,
pacyeTHo-
aHaAJIMTHYECKAs
pabora

Htoro B % 46/31 | 32/29 68/71 54/69

*00beM KOHTAaKTHOW pPabOThl B OYHO-3a04YHOM/3a04HOM (opMax OOydEeHHS U

HHANBUYAJIbHBIX y‘IC6HBIX ImIaHax oOIpeaAcisICTCA COOTBCTCTBYIOIIMMHA y‘-I€6HBIMI/I

IJ1aHaMH. TGMBI, pCaAIn3yCMBIC B BHJC KOHTaKTHOM pa6OTBI, OIIPCACIIAIOTCA

MpernoaaBaTcICM CaMOCTOATCIIbHO, HCXOAS U3 YPOBHS MX CIOKHOCTH.

5.3. Conep:xaHue cCeMUHAPOB, NPAKTUYECKUX 3aHATUH

Tabnuma 4
HaumenoBanue Tem Ilepeyennb BOonpocoB /1151 00Cy KAeHHUS Ha ®opmbl
(pa3neJioB) CeMHHAPCKHUX, NPAKTHYCCKUX 3aHATHAX, NPOBEACHUSA
AUCHUILINHBI peKoMeHaAyeMble HCTOYHUKHU U3 pa3esos 8,9 3aHATHH
(yxa3piBaeTcs pasjaes U NOPSAAKOBBII HOMep
HCTOYHHMKA)

JlanHble B | IIpencraBienue naHHbIX B BUJE GopMaTupoBaHHbIX | Pemenue 3amau B

3KOHOMHKE, nx | Tabnmuu. T'mctorpaMmbl, AMAarpaMMbl —PacCesiHUs, | ayAUTOPHH,

BU3yaTH3ALUA | | MarpaMmei pa3zmMaxa. Cognnble TaOJUIIBI. | OTBETHI «y JOCKH»
Busyannszanus KaueCTBEHHBIX NpPHU3HAKOB. MMrmopr,

IIpeIBApUTEIIbHAS
npeaBapuTenbHas  00paboTka M BU3yaIM3aIUs

obpaborka nanHbiX B R. [8.1], [9.2]

Cayuaiinblie coObITHsE | OCHOBBI ~ KOMOMHaTopuku. @DyHKIMM nozcuera | Pemenue 3amau B
konmuuectBa komOuHarmii B Excel u R. Knaccuueckast | ayauropuu,
BEpPOATHOCTHAsE cxema. (CXeMa TeOMETPUUYECKUX | OTBETHI «y JTOCKU»
BEpOSITHOCTEW. MojaennpoBaHue CTaTHCTHYECKOU
BEPOATHOCTH. BeposTHOCTE CcymMMBIL. Y CJIOBHBIE
BeposTHOCTH. BepostHocTs mpownsBenenusd. [lomnas
BEPOSATHOCTb. dopmyna baiieca.

ITocnenoBarenpHOCTH McbITaHUi. Cxema bepHysm.
[8.1, 5], [9.2]

Ciyyalinble
BEJIMYUHBI

JIMcKpeTHbIE Cy4yailHbIe BEJIMYMHBI U UX BaXKHEUIIINE
YHCJIOBBIE XapAKTEPUCTUKU. [[UCKpETHBIE CilydaiiHbIe
BEJIMYMHBI, BCTPEYAIOIIMECS B  HIKOHOMHYECKOM

Pemrenue 3agau B
ayquTopuy,
OTBETHI «y TOCKU
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npakTUKe. AOCONIOTHO HENpPEpBIBHBIE CIy4ailHble
BEIMYMHBI M UX  BaXKHEWIIME  4YMCIIOBbIE
XapaKTEPUCTHUKHU. AGCOIOTHO HETpephIBHBIC
BEJIMYMHBI, BCTPEYAIOIUECS B IIPAKTUKE SKOHOMUKE.
PaBHOMEpHBIH, [IOKa3aTeIIbHBIN, HOPMAaJIbHBIN
3aKOHBI pacnpeneneHus. MOMEHTBl  cllydaiiHbIX
BenuunH. Ksantumum u  1000-mpoLieHTHBIE TOYKH.
@dopMyJibl OJHOIO MaTEMATUYECKOTO OXUIAHUSA U
NoJMHOM  gucriepcud. DOpMyllbl  KOPPETSLUH |
koBapuaruu. [8.1, 2], [9.2]

FTECT() Ms Excel. Kpurepuu cornacus. [IpoBepka
3HaYMMOCTU Ko3(durumenra koppemsuun Ilupcona.
Hemnapamerpuueckas TOYEUYHas OILICHKA
MaTeMaTHYeCcKoro oxkujanus. Hemapamerpuueckas
MHTEpBaJIbHASL OL[CHKA MAaTEMaTHYECKOIO 0XKMJIaHUS.
Kpurepuii Bunkokcona (mapHsiif KpuTepuil 3HaKOBBIX
panroB). Kpurepuit Bunkokcona — Manna — YuTtHu
(HemapameTpu4ecKuit KpUTEpUI CPaBHEHHUS
MaTeMaTUYeCKUX OXHUIAHUN Ui  HE3aBUCHUMBIX
BbIOOpOK). Koadduiuent paHroBoit Koppensuu
Cnupmena. [8.2-6], [9.2]

IIpenenbubie [Tpumenenue HepaBeHCTB MapkoBa u UeObiuéBa ans | Pemenue 3amau B
TEOPEMBI TEOPUH | PEIICHUS PAKTHYEeCKHX 3a1a4 [9.2] ayuTOpuH,
BEPOATHOCTEN OTBETHI «y JOCKH»
BeiOopounsiii  Meron | BeiGopounsle oueHkn (yHKOui miuotHoctd M | Pemenuwe 3amau B
MaTeMaTU4eCKOn pacnpenenenusa. TouyedHble OLEHKM MapaMeTpoB. | AyAUTOPHH,
CTaTUCTUKU OmnucarenbHas cratuctuka cpeactsamu Ms Excel u R. | otBeTsl «y mocku»
MuTtepBaibHbIe OIICHKH TapaMeTpoB. [8.2-6], [9.2]
IIposepka dopmynupoBka cratuctuyecku runores. Kpurepun | Pemenue 3amau B
CTaTUCTUYECKUX IIPOBEPKU CTaTUCTUYECKUX TUIOTE3. | ayAUTOPHUH,
TUIIOTE3 [Tapamerpuueckue TUIIOTE3BI. Opno- U | OTBETHI «y OCKN»
NBYXBBIOOpOYHBIC TecThl. DynKIHK Var.test(), t.test(),
prop.test() R. ®ynknuun CTBIOJEHT.TECT(),

BBenenue B MeTojbI
MHOTOMEPHOH
CTaTUCTUYECKOMN
KJIacCU(PUKAINH

Onenka  mapaMeTpoB  YpaBHEHHsA  JIMHEHHOU
perpeccun B Ms Excel. UnTepriperanust pe3yabTaToB.
Onenka mnapaMeTpoB YpaBHEHMS JIOTMCTHYECKON
perpeccun. Pemenue 3agad  IHCKPUMHUHAHTHOTO
aHanu3a. Pemienue 3aa4d kiacrepHoro ananmsa. [8.1],

[9.2]

Pemenne 3amau B
ayJIUTOPHH,
OTBETHI «y TOCKH»

6. IlepeueHb yueOHO-METOAMYECKOT0 00eceYeHHs IJIsl CAMOCTOSATEIbHOM padoThl

oﬁyqalonmxcn o TMCIMIIINHE
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6.1. IlepeuyeHb BOPOCOB, 0OTBOAMMBIX HA CAMOCTOSITE/IbHOE OCBOCHUE TUCIUILINHBI,

(opMbI BHEAYyAUTOPHOH CAMOCTOATEILHOU PA0OTHI

Tabmuma 5

HauMeHnoBanue tem

Ilepeyenb BONPoCoOB,

@®opMbl BHEAYIUTOPHOI

(pa3nesioB) OTBOJAMMBIX HA CaMOCTOSITEIbHOI pPadoThI
AU CHUTIIMHBI CaMOCTOSITeIbHOE OCBOEHHE
JlaHHBIE B 9KOHOMUKE, UX | BbIOpockl 1 ux 00paboTka B | BelmosHeHHE TOMAIIHETO 3a/JaHUs IO
BU3YyaIH3aIH U | TabJIMYHOM penakTope. | cOopy M mpeaBapUTenbHON 00paboTke
npeaBapuTebHas [IponymieHHsle 3HaYeHUS W UX | JaHHBIX C HpuMeHeHneM Ms Forms,
o0OpaboTka obpabotka B  Tabmmunom | Ms Excel, R
penakrope. IloBTopsrommecs

CTPOKM HM uX o0paboTka B
TaOJIMYHOM penakTope.
CUHTETHYECKHE IPU3HAKU

Crny4aiinbie COOBITHS

Peammzanmsa  codeTtaHuid |
pa3MelIeHui. Anrebpa
coObITui. J[narpammel Dilniepa-
Benna

BeimonmHenue goManiHEX paboT 1o
peanmm3anuu  KoMmOuHammiik B R,
MMUTALUUA CIIy9alHBIX COOBITUN B R.
Jnarpammsl Diinepa-Benna B R

Crny4daiiHble BETUYHHBI

YcnoBHbIe pacrpeaeieHus.
[lonHoe  MaToxupanue U
TIOJTHAS TUCTICPCHUS.
MHuoromepHbIe CIy4aiHbIe
BEJIMYUHBI u YCIIOBHBIE
pacrpeseneHust B 3KOHOMHUKE.
CwmecH pacripeiesIeHHi.

Pemenue 3a1a4 Ha
pacrpeeaeHui.

CMECH

IIpenenbuble  TEOpPEMBI
TEOPUH BEPOATHOCTEN

Meron MomnTe-Kapio.
MopaenupoBanue  CIIy4alHbBIX
BesimunH B Excel u R.

BeimonHenue nomamHMX paboT 1Mo
MOJICJIMPOBAHUIO CIIyYalHbIX BEJIUYHH,
pacIpeleseHHbIX 110  OCHOBHBIM
3aKOHaM B R. Brruncienne
XapaKTEPUCTUK CIyYalHbIX BEJIUYUH B
MIPOLIECCE MOJEITUPOBAHMS.

Br16opounbIii Merox | IIpaktuueckue 3amadn oueHKH | BeimonHeHue CaMOCTOSITEIbHOM

MaTeMaTHIEeCKOM MMapaMeTpoB TeHEpaJIbHOU | padOTBl TO TeMe Ha  TMopTajie

CTaTUCTUKH COBOKYITHOCTH campus.fa.ru

[TpoBepka Kpurepuu cormacus Brinosninenue CaMOCTOATEIIbHOMN

CTaTUCTUYECKUX THIIOTE3 paboTel TO TeMe Ha MopTaie
campus.fa.ru

Beenenne B Meronsl | bunapHas knaccudukanus | Pemenue 3amad OMHAPHO

MHOTOMEPHOH 00BEKTOB cpenctBamu | kiaccudukanuu B Ms Azure.

CTaTUCTUYECKOMH MAaIIHHHOTO 00yUeHHSI.

KJIacCU(PUKAITNH

6.2. IlepevyeHb BONPOCOB, 3aIaHUI, TeM JJI OATOTOBKH K TEKyLIEMY KOHTPOJIIO

IIpumep 1oMaNIHET0 TBOPYECKOTO 32 IaHUSA

HpOBCI[I/ITe CBO¢ HEOOJIbIIOE COOMOJOrM4eCKOC HMCCICA0BAHHUC, PCaIn30BaB

CICAYIOIIUHN aJrOPUTM JeUCTBUHN (BO3MOXKHO OOJIBIIHH, YEM YKa3aHO HHKE):
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1. Onpenenurech ¢ TeMm, 9TO BBl XOTHTE HCCIIEIOBATh: OOBEKT HUCCICIOBAHUS,
MIPEICTABJIICHHBINA TPYMIOW PECTOHIEHTOB, U €ro HCCICAyeMOEe Ka4eCTBO, CBOMCTBO,
OTHOIIICHHUE, ...

2. CoctaBbTe HEOOJBITYIO aHKETY (3-4 Bompoca), OTBETHI HA KOTOPYIO MTOMOTYT
Bam oTBeTHTh Ha BOIPOCH HCCIEAOBAaHUS. BoOMpochkl MOKHBI COMEPKaTh Kak

KaTCropruaJbHBIC OTBCTBI, TaAK U YN CJIOBBIC.

3. IIpoBepbTe 0JJHO3HAYHOCTH BOIIPOCOB U KOPPEKTHOCTH MPEIJIaraéMbIX OTBETOB.

4. 3anporpamMmmupyiite cBoro ankery B Microsoft Forms

5. 3amycTuTe MHTEPHET-aHKETUPOBAHUE CPEAU PECHOHACHTOB (3TO MOTYT OBITh
JpY3bsi, CTYJICHTHI, CIy4yalHbIE WHTEPHET-TOJIB30BaTENH, JIOIU ¢ (HOPYMOB WJIM MHBIX
rpymi,...). Cobepute He meHee 50, a myuire 100, OTBETOB pEeCIIOH/IEHTOB.

6. CxauaiiTe (aill OTBETOB U BU3YAIU3UPYUTE PE3yJbTaThl OMPOCa C MOMOIIBIO
Excelunn R(RStudio) nHa Bame ycmorpenume. Ilpu 3ToM Ui KaTeropualbHBIX
MIEPEMEHHBIX JTOJDKHBI OBITh TIOCTPOCHBI TUCTOTPAMMBI, & JIJIS YUCIOBBIX MTEPEMEHHBIX —
TUCTOTPAMMBI U AIIUKH C yCaMU, IPOUHTEPIPETUPYUTE PE3yIbTaTHI.

Odopmure u pacrevaraiite pesynpratel B MS Word ¢ kpaTkumu BBIBOJAMH
Bamero uccnenoBanust.

IIpuMep 3a1aHusI PACYUETHO-AHAJINTHYECKON PA0OTHI

1. B cOOTBETCTBUM C BapUAaHTOM, BBIIAaHHBIM IIperojaBaresieM, Co0OepUTe JTHEBHbBIC
JAaHHBIE O I[IEHAaX 3aKpbITUA M O0BEMaX TOProB MO aKIUSAIM TpeX KOMIIAaHUH,
oOpamaromumcs Ha MOCKOBCKOM Oupke, ¢ HauaJIbHOM aThl, YKa3aHHOU B 3aJjaHUH, 110
«CETOJIHAIIHUIY JIeHb (ICHh HAa MOMEHT CKauMBaHUS).

JlanpHeiinmast 06paboTka pa3duBaeTcs Ha BE YaCTH:

e OO6paboTKa COBMECTHBIX JAHHBIX JJISI BCeX TPEX KOMITAHUN (AuarpaMMbl
paccestHus B 11.3.5, KOPPEJSIIIMOHHBIN aHAJIU3, IBYXBBIOOPOYHBIE T€CThI). [[71s1 9TOM YacTu
CO3/Ia€TCsl OTIENbHBIA JIUCT, HA KOTOPOM COBMECTHO aHAJIU3UPYIOTCS JAHHBIE BCEX

KOMIIaHUH
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e OO0paboTKa JaHHBIX OTAEIBHO IJs1 KaXKIOoM KommaHuu. [ns 3Tol yacTu
CO3JAIOTCA TPHU OTHEIBHBIX JHUCTA, KaXKIbIM M3 KOTOPBIX COOTBETCTBYET OJIHOU
KOMITaHUU.

2. Yanute CTpOKH, COOTBETCTBYIOUIUE 1aTaM, B KOTOpPbIE HE ObLIO TOPTOB XOTS
Obl y OAHOTO W3 TPEX AMUTEHTOB (IIPOIMYIIECHHBIC, WM HYJIEBbIE 3HAYCHHS O00OHEMOB
ToproB) TpeHupoBOUHOE 3ajaHUE:

3. PaccunTaiiTe s KaX10M KOMITAHUU JHEBHBIE JIOTIOXOAHOCTH.

3.1 JIns ka0 KOMIIAHUU ITOCYUTANTE KOJIMYECTBO CTPOK, B KOTOPHIX 3HAYECHUE
JIOTJOXOAHOCTH 0Ka3aJIoCh CTPOro pasHO 0.

3.2. CkonupyiTe TaHHBIE MO KaXA0W KOMIIAHUW HAa TPU OTAEIBHBIX JHUCTA (OAUH
JIUCT — OJIHA KOMIIAHUS) U YJAIUTE CTPOKHU C HYJISIMU JIOTJJOXOHOCTH.

3.3. Tloctpoiite g KaxIod KoMHaHUUM rpaduKd LEH OT BpPEMEHHU.
[IpocnexuBaroTcs JIM Kakue-HUOY1b 3aBUCUMOCTH 1IEH OT BpEMEHU?

3.4. Insg onHOM W3 KOMIIAHWI MOCTPOUTE MO TPU AHATPAMMbI PACCESHUS IS
Ka)XJI0W ITaphl MPU3HAKOB. MeX Iy KAKUMU IPU3HAKAMH MOYHO MPEAIOI0KUTh HAUTNYNE
3aBUCHUMOCTH?

3.5. Tloctpoiite Tpu auarpaMmbl pacCesSHUS JOTJIOXOAHOCTH IS KaKJIOW IMapbl
KOMITaHUH.

3.6. Paccunraiite KOppeISLMOHHYIO MAaTPUILY JUIsl TPOWKH KOMIIAHUM.

3.7. TlpoBepbTe THUIOTE3bI O HE3HAYMMOCTH KOA(D(UIIMEHTOB KOPPEISAIUH IS
TPOMKH KOMITAHAU

3.8. ITocTpoiiTe nuarpamMmsbl pa3Maxa JOIJAOXOJHOCTH I KaKI0M KOMIAHUU.

3.9. 1ns TpOWKM KOMIAHUI MMOCTPOMTE AUArpaMMbl ONTUMaIbHOCTH 110 [lapero n
ONPENEIUTE AKLHMH, ONTUMANIbHBIE 110 [TapeTo

4. TlocTpoiiTe THCTOTpaMMbl MHTEPBAJIbHBIX YACTOT LIEH W JIOTJAOXOJHOCTEU U
ONUILNTE UX: SIBISIOTCS JIX OHU CHMMETPUYHBIMU UJIM CKOIIIEHHBIMHU, IIOXOXH JIU OHU Ha
«KOJIOKOJDY HOPMAJIbHOTO PacIpeneeHusl.

4.1. Ykaxurte Ha rpaduKax aCHMMETPHUIO U HKCIIECC, MTOTYUYEHHBIE B 1. 5, a TaKKe

pe3yNbTaThl MPOBEPKU THIIOTE3 O HOPMAJIBLHOCTH pacIipeiesieHui, moayueHHbie B 1. 10.
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5. C momo1ubto mporpammsel «OnucaresibHas CTATUCTHKA» ONPEAEITUTE OCHOBHbBIE
CTATUCTUYECKUE TTOKA3ATENN ISl JIOTJOXOAHOCTEN.

6. CkonMpyiTe NaHHbIC ISl KaXKJAO0W OTAEIbHOM KOMIIAHWUU HA OTIEIBHBIN JUCT
(BCero Tpu IONOJIHUTEIBHBIX JUCTA) U YAAIUTE CTPOKH C BBIOPOCAMH JIOTTOXOAHOCTH.

7. TloctpoiiTe THCTOrpaMMbl HMHTEPBAIBHBIX YacTOT JIOTJIOXOJHOCTH 0€3
BBIOPOCOB.

7.1. IlocTpoiiTe rpaduku SMIUPUIECKON TUIOTHOCTH IS JIOTIOXOTHOCTH B R ¢
BBIOpOCaMu U 6€3 BHIOPOCOB

7.2. lloctpoiiTe rpaduku BBHIOOPOYHBIX (YHKUUNA pacupeneseHus Ui
JIOTJIOXOJTHOCTH € BBIOpOcaMu U 0e3 BEIOPOCOB.

7.3. B npeanonoKeHn HOpMajabHOIO 3aKOHA JIOTJOXOAHOCTH JUIsl JaHHBIX C HE
yIan€éHHBIMU BbIOpOCAMHU 3aMEHHUTE MapaMeTpbl HOPMAJIBHOTO 3aKOHA a U G HX
HECMEILEHHBIMU COCTOSITEJIbHBIMU OLEHKAMM W PAcCUMTAlTEe 3HAaYeHUs (QPYHKIUU
IJIOTHOCTM HOPMAJBHOTO 3aKOHAa W (YHKUHUM pacOpeleseHuss B MPaBbIX KOHLAX
MHTEpBANIOB. J[JI Ka)KI0ro U3 aHAIM3UPYEMBIX TPU3HAKOB NOCTPOMTE HA OTHOM PUCYHKE
TUCTOrPaMMy YacTOT U Ipa UK TEOPETUUECKON (PYHKIUU INTIOTHOCTHU PACTIPEACIICHHUS, Ha
APYTOM 3MIIMPUYECKYIO U TEOPETUUECKYIO (DYHKILIMIO pacpeesICHusI.

7.4. BeIOTHUTE TO e, YTO U B 1. 7.3 JJIsl JaHHBIX C YAAIEHHBIMU BHIOPOCAMU.

8. Iloctpoiite 95%-HBIE NOBEPUTEIBbHBIE HHTEPBAIBI JJISI MATEMaTUYECKUX
OKHMJTAaHUH M CPETHUX KBAJIPATHUCCKUX OTKIOHCHHUH JIOTJOXOIHOCTEH ¢ BHIOpOCaMHU.

8.1. To ke 15 JaHHBIX C YAAIEHHBIMUA BIOPOCAMHU.

9. i ka0l KoMnaHuu npoBepbTe Ha 5%-HOM U 1%-HOM ypOBHE 3HAUUMOCTHU
TUIIOTE3y O TOM, YTO MAaTe€MaTUYECKOE OXKUAAHUE JOTJAOXOJHOCTH PAaBHO HYJIO IPHU
aNbTEPHATUBHOW TUIIOTE3€ O TOM, YTO OHO OOJbIIE HYJISA. B KaXa0M cilydae BBIYUCIUTE
TaK)ke HaOJII0JaeMbIil YPOBEHb 3HAYUMOCTH.

9.1 Ina xaxnaoil mapsl KOMHaHud mpoBepbTe Ha 5%-HOM U 1%-HOM ypoBHE
3HAYUMOCTHU TUIIOTE3y O TOM, YTO MAaT€MaTUYECKHE OXKHMJIAaHUS JOTJOXOJHOCTEH 3THUX
SMUTEHTOB pPaBHBI MEXIy c000¥ (0e3 Kakoro-aubo MPEArnoiIoKEeHUS O PaBEHCTBE

JUCIIEPCHIT) TPU AIbTEPHATUBHOM THIIOTE3€ O TOM, YTO OHU HE PaBHBI.
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9.2 Jlna xaxxnoil mapel KOMIIaHW npoBepbTe HA 5%-HOM U 1%-HOM ypoBHE
3HAYUMOCTHU TUTIOTE3Y O TOM, YTO JUCHEPCUU JIOTIOXOTHOCTEN 3TUX HYMUTCHTOB PaBHbI
MeXAy OO0 MPH aJIbTEpPHATUBHOM TUIIOTE3€ O TOM, YTO OHU HE PaBHBI.

10. J{ns kaxx10i KoMIaHUU NpoOBephTE Ha 5%-HOM ypOBHE 3HAUUMOCTHU THIIOTE3bI
0 HOpPMaJbHOM 3aKOHE pacHpeiesieHUs JOTJOXOAHOCTU [JIsl JAaHHBIX 0€3 yaalieHus
BbIOPOCOB U HyJIel (kputepuii Xu-kBaapat B Excel nau xputepuii Jlmmuedopca B R niu
U TO U IPYTOE).

10.1. [IpoBenute 3Ty MPOBEPKY ISl JAaHHBIX C YAAIEHHBIMU BEIOpOCAMU

10.2. IIpoBeprTe THIIOTE3y O HOpMaimbHOCTH B EXCel ¢ momompio kputepus
JIunnuedopca.

Kpumepuu  6anvnoii  oyenmxu  pasiuyHvlx  opm  meKywe2o - KOHMPOJA
YCNnesaemocmu CoO0ep*HCUMCS 8 COOMBEMCMEYIOWUX MemOOUYeCKUX pPeKOMEeHOAYUsX

ﬂenapmaMeHma mamemamuxku

7. ®OHI OIEHOYHBLIX CPEACTB /JIsi NMPOBEeIEHUs] NMPOMEKYTOYHOH aTTecTalMU
00yYaONIIUXCsl TI0 JAaHHOW JUCITUIIJINHE

[TepeyeHb KOMIETCHIMN C yKa3aHUEM HWHIMKATOPOB HX JIOCTHDKECHHUS B IPOLIECCE
OCBOCHHSI 00pa30BaTCIIBHONM IPOrpaMMbl  COACPKUTCA B pasaene 2. «llepeuens
NIAHUPYEMbIX — Pe3yIbmamo8 0C80eHUsI 00pA308aAMENbHOU  NPOSPaAMMbL  (nepeyers
KOMREemeHyutl) ¢ yKazaHuem UHOUKAmMopos8 ux O0CMUNCEHUS U NIAHUPYEMbIX Pe3VIbMamos
00yUeHUsl N0 OUCYUNTUHEY .
TunoBblie KOHTPOJIbHBIE 3aJaHUSI HJIH HHbIE MAaTEePHAJIbl, HEOOXOAUMBIE ISl OIIEHKH

HHAUKATOPOB JOCTUKEHUS KOMIIETCHIUI, yMEHHUI ¥ 3HAHU I

Tabmauma 6

HanmenoBanue | MHaukaTopsl PesyabTarsl Tunosbie KOHTPOJIbHBbIE 32/1aHUSA
KOMITeTEHIIUH AOCTHIKEHUSA o0ydeHusi (yMeHHUs U
KOMIIETEHIIM U 3HAHUA),
COOTHECEHHbIE ¢
HHAUKATOPaMH
AOCTHIKEHUSA
KOMIIETEHIIUH
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CrniocobHOCTB
UCII0JIb30BATh
MPUKIIATHOC
POrpaMMHOE
obecriedeHre npu
pelieHu
npodeccnoHabH
pIx 3a1a4 (YK-4)

1.Ucnonb3yer 3HaTh:  ucrouHuku | CornacHo BapuaHTy, CKayalTe ¢
OCHOBHBIC METOJbI | aKTYaJbHBIX JaHHBIX 0 | caita  mfd.ru, wm  xr00OrO
u CPEICTBA | COCTOSTHUU AQHAJIOTMYHOTO pecypca
HOJIy4YeHus, HKOHOMHYECKUX MH(POPMALIMIO O ©KEHEBHBIX LIEHAX
IIPEACTABIICHMUS, CyOBEKTOB; n 00b€Max TOProB akUuil TpEX
XpaHEHUS U | YMeTh: OCYIIECTBIISATh | SMUTEHTOB. IIpoBenute
00paboTku INOMCK W HUMIIOPT | IPEABAPUTENBHYIO 00paboTKy
JAHHBIX. JTAHHBIX, JAHHBIX: yJanuTe CTPOKH,

HEO0XO0IMMBIX IUISL | COAEepIKAIe HYJIEBbIE OOBEMBI,

peLIeHUs] KOHKPETHBIX | UM LIEHbl XOTS Obl Uil OJIHOTIO

3a1a4 SMUTEHTA
2./lemoHcTpupyer | 3HaTh: ocHOBHbIe | CornacHO BapuaHTy, CKadalWTe c
BJIaJICHUE IPUHIUIIBL caita mfd.ru, wmm  mo6oro
npoeCCHOHATIBHBL | TPOTPAMMHUPOBAHUS AQHAJIOTMYHOTO pecypca
MU HaKeTaMy | aJropuTMOB UHPOPMALII0O O  €¥KEJIHEBHBIX
MIPUKJIaIHBIX CTaTUCTUYECKOU eHax U 00bEMax TOProB aKUIWi
IPOrpamM. 00pabOTKM JTaHHBIX B | TpEX HSMUTEHTOB. PaccuuTaiite

TaOJINYHBIX jgorapupMuyeckue  J10XOJHOCTH

penakropax u | ans KaX/10T0 SMUTEHTA,

R(RStudio) i | onpenenute Ilapero-onTumanbHble

aHajuu3a M IPOTHO3a | AKIHUHU

BHYTpH- U

BHEIIHEIKOHOMHYECK

UX MPOLIECCOB

YMmerb: IPUMEHATH

TEXHUUYECKHE U

MHCTPYMEHTAJIbHBIE

CpeacTBa TUISt

peleHus

MPUKJIAJHBIX  3ajad

yTIpaBJICHUS u

MOATOTOBKH

000CHOBaHUH

YIPaBIEHYECKUX

peLIeHN I
3.BeiOupaer 3narb:  TeHaeHUMH | [ CreHEepUpOBAHHOTO MacCHUBa
Heo0XoaumMoe pa3BUTHS HOBBIX | JIAaHHBIX IOCTPOWTE THCTOTPAMMBI
MIPUKIaHOE MIPOrPaMMHBIX W JaudarpaMMbel  pa3maxa  (aus
IIPOrpaMMHOE npoaykrtos  u  IT- | kaxnoro u3 IIPU3HAKOB),
o0ecrnieueHue B | CEpBHUCOB, quarpamMmbl  paccessHus  (IUid
3aBUCUMOCTH  OT | ODUEHTHUPOBAHHBIX Ha | KaXXAOU napbl NPU3HAKOB).
pelaeMoi 3aJa4i. | MOBBIIIEHUE Ucnonp3yiiTe B KaXKIOM cllydae

s dexTuBHOCTH cOOpa | OAHO W HECKOJIbKO

1 00pabOTKH JaHHBIX;
Ymersn:
00OCHOBBIBaTh BBIOOP

IIPOTPaMMHBIX CPEACTB, CHENanTe
BBIBOJI 00 MX CpaBHUTEIbHBIX
(GYHKIIMOHAJIBHBIX BO3MOXKHOCTSX

I1O B 3aBUCHMOCTH OT | Ha OCHOBE IIPOBEJIEHHOM
pelaeMoi 3a1a4u BU3YyaJIu3alun
4. Ucnonb3yer 3HaTh: OCHOBHBbIE | [y creHepupoBaHHOM 3X MepHOM
MIPUKIAIHOE TIPUHIIMIIBI BHIOODKM 1I€H Ha  MPOIYKTHI
MIPOrpaMMHOE 00paboTKH, nutanust B 100 TOproBeIx Toukax,
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obecrieyeHue ais BU3yaJIu3aluu U | JaliTe TOYEUHbIE OLIEHKU CPEAHMX
pelieHus aHaym3a JaHHBIX, | 3HAYCHUH, CTaHIapTHBIX
KOHKPETHBIX BEPOSTHOCTHBIE U | OTKJIOHEHMH, JKcLecca u
MIPUKJIAIHBIX CTaTHUCTUYECKUE koaddumenHTa ACUMMETPHHU.
3a7ad4. METOJBL. WHTepnpetupyiTe  MOJyYEHHBIE
YMeThb: UCTIONB30BaTh | PE3YJIbTATHI.
WHCTPYMEHTBI
onucaTesIbHON
CTaTUCTUKH u
BU3YaJIH3aluU
JTaHHBIX,
BEPOSITHOCTHBIE u
CTaTHUCTUYECKUE
METOJIbI JJIs PelIeHHs
OpraHU3aIOHHO-
yIpaBICHUYECKUX
3azady,
UHTEPIPETUPOBATH
MOJIy4YEeHHBIE
pe3yJIbTaThI.
Cnoco6HOCTD 1.Yetko onuceiBaet | 3HaTh: ocHoBHbIe | [1o pe3yibTaTam
OCYILIECTBISTh COCTaB U CTPYKTYPY | PUHIUIIBI COLIMOJIOTHYECKOTO HCCIIEeIOBaHUS
MIOUCK, TpeOyeMbIX IIpeIBAPUTENILHOM OTBETHI PECIIOHJICHTOB Ha
KPUTHYECKH JTAHHBIX u | o0paboTku, OTpeACNEHHBI  BOMPOC  AHKETHI
aHaJIM3UPOBATh, nHpOpManuy, BU3YyaIU3alUuU U | IPEJICTaBIECHbl B BHJE BbIOOPKHU
00001aTh U rPAaMOTHO aHanu3a JaHHBIX, | (3amaeTcss BbIOOpKa) Mcmonb3ys
CUCTEMATU3UPOBA | peaausyer BEPOATHOCTHBIE U | TaOMMyHBI  penakTtop, uim R
Tb UH(GOPMAIIUIO, | IPOIECCHI HX | CTAaTUCTUYECKHUE (RStudio), oumcTHTe BBIOOPKY OT
UCII0JIb30BATh coopa, 00pabOTKH | METOJBI. MPOIYCKOB, OOO3HAUYEHHBIX Kak
CUCTEMHBII U MHTEpIIpETalliu. | YMeThb: ucnoins3oBarsk | "NA", nu oTBeTbTE Ha ClleQyOIINE
MOJIXOJ ISt MHCTPYMEHTBI HUXE BOIPOCHI.
pelieHus IIPEIBAPUTEIBHOMN 1. Onpenenure 00BEM HMCXOTHOMN
ITOCTaBJIEHHBIX o0paboTku U | BBIOOpKH
3ama4 (YK-10) aKKypaTu3aluuu 2. Onpenenure KOJINYECTBO
JTaHHBIX MPONYIIeHHBIX JaHHbIX "NA" B
HCXOJHOU BBIOOpPKE
3. Onpenenure 00beM OUHIIEHHOMN
oT "NA" BBIOOPKHU
4. Onpenenure KOJIMYECTBO
Pa3IMYHbIX BapHaHTOB
OTBETOB PECIIOH/IEHTOB,
BCTpEYAIOIMECS B  OYMILEHHOU
BBIOOpKE
5. Onpenenure KOJIMYECTBO
PECIIOHAECHTOB,  KOTOpbIE  Jalln

oTBeT (NMPUBOJUTCSA KOHKpETHAs
BapHaHTa)

6. Onpenenure JOJIIO
PECIIOHJICHTOB,  KOTOpbIE Al
OTBET (MPUBOJIUTCA KOHKPETHAs

BapUaHTA)
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[TocTpoliTe 4aCTOTHYIO JUArpaMMy
pacrpeieneHus: OTBETOB

2.000CHOBBIBAET
CYITHOCTh
MIPOUCXOJISIIIETO,
BBISIBIISIET
3aKOHOMEPHOCTH,
MMOHUMAET TIPUPOTY
BapraOeIbHOCTH.

3HaTh:
aHajauz3a
pa3BUTHS
9KOHOMHYCCKHUX
MPOILECCOB;

YMmerb:  IIpUMEHATH
TEXHUYCCKHE u
WHCTPYMEHTAJIbHbBIC
CpeACTBa JJIsl OLECHKHU
coAepKaHus
9KOHOMUYECKOM
IIOBECTKH JTHS

METOJIBI
TEHACHIIUN

[To naHHBIM TBYMEpPHOU BBIOOPKH,
coJiepKamieil cBeneHus 00 ypoBHE
CPEIHEMECSYHOTO noxoja
PECIIOHJEHTOB U J0JI€ PACXO0/I0B Ha
nUTaHue B OOIIEH CyMMe pacxo/ioB,
OIICHUTE TMapaMeTphl JIMHEWHOTO
ypaBHEHHUs MapHOW perpeccuu, B

KOTOpOM  JO0JIA  pacxogoB  —
pe3yibTaTuBHBIM  mpu3Hak. Kak
W3MEHUTCA JOJs pacxoloB Ha
nUTaHUe npu YBEJIIUYECHUU

cpenneMmecsiaHoro aoxoxaa Ha 1000
pyOuei?

3.®opmynupyer

3HaTBh. COBPEMEHHBIE

Janbsl 2 rpynnbel MHOTOMEPHBIX

IIPU3HAK METO/Ibl MHOTOMEPHOH | 00BbEKTOB (NPEANPUATHUS, PETUOHbI
KI1accu(uKanum, KJIacCU(UKaLINU; U T.I1.)
BbLJIENISET YMerb:  npumeHsaTh | BelOpaB u obocHoBaB Hamboiee
COOTBETCTBYIOILIHE | KJIaCCU(UKAMOHHBIC | TOIXOSIIHIHA METO]{
emMy IPYIIIBI | METOJIBL, BbIOMpas | KjJaccu(uKaluy, ONpenenuTe. K
OJIHOPOJHBIX aZiecKBaTHbIE  3ajjaue | KAKOM M3 JBYX TIPYII OTHOCUTCS
«0OBEKTOBY, MaTeMaTH4eCcKue u | 00beKT X
UACHTUPUIHUPYET | MHCTPYMEHTAJIbHBIE
obimue  CBOHCTBa | METO/BI,
JJIEMEHTOB  3TUX | UHTEPIIPETUPOBATh
IpyNI, OLEHUBACT | IOJyYEHHBIE
HOJIHOTY pe3ybTaThl
pE3yJIBTaTOB
KJIacCU(UKALINH,
ITOKa3bIBAECT
MIPUKJIaHOE
Ha3HAauYEHUE
KJIacCU(PUKAIIMOHH
BIX TPYIIL.
4.I'pamoTHO, 3HaTh: OCHOBHBbIE | [laHa TpeXMeEpHast BbIOOpPKA
JIOTUYHO, METO/IbI TEOpUH | NTOKA3aTele, XapaKTepU3YIOIINX
apryMEHTHPOBAHO | BEpOSITHOCTEH, KauecTBO KU3HU HaceJIeHUs
bopmupyer MaTeMaTH4eckoil U | paiiona. Ilo paHHBIM BBIOOPKH
COOCTBEHHbBIE MIPUKJIATHON BBIYHMCIINTE K03 ULHEHTHI
CYXICHUS U | CTAaTUCTHKH, koppemsnuu Ilupcona nns kaxxnon
otleHkH. OTIMYaeT | UCMONb3yeMble  JUIsl | Tapbl  MPHU3HAKOB,  MPOBEPHTE
(bakTel OT MHEHHUH, | TOATOTOBKU TUIOTE3bI 0 HE3HAaYMMOCTH
MHTEpIIpETalui, aHATTIICCKIX Kaxaoro w3 K03 HUIMEHTOB.
OLIECHOK M T.I. B | pELICHUH, Crenaiite BBIBOT o
pacCyNCHIIX OKCHCPTHBIX HaJIUYUU/OTCYTCTBUH CBSI3U MEXKIY
OpYTUX saKIoeHui 1| npusHakamu
Y4aCTHUKOB PEKOMEHIALINH.
NESATENBHOCTH. YMeTh: HUCNONb30BaTh

BEPOSITHOCTHBIE u

CTaTHUCTUYECKUE
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METO/IbI ISt

HOJrOTOBKH

AHAIUTUYECKUX

pELICHUH, IKCIEPTHBIX

3aKJIFOYECHUN u

PEKOMEHJAIHA.
5.AprymentupoBal | 3uatb:  npoueayps! | Ilo JTaHHBIM BBIOOPKH,
HO U  JIOTUYHO | (GOPMYIHPOBKH U | cojaepikallell OTBEThl Ha BOIPOCHI
IIPEICTaBIISIET IIPOBEPKHU COLIMOJIOTMYECKOI0 HCCIIEI0BAHUS
CBOIO TOUKY 3p€HHS | CTAaTUCTUYECKHUX OLIEHUTE JIOBEPUTEIIbHbIE
IIOCPEACTBOM M Ha | TUIIOTE3 MHTEPBAbl JJII UCTUHHOM J10JIU
OCHOBE YMerb:  NIpOBEpATh | KOHKPETHOI'O OTBETA (yKa3bIBaeTCs
CUCTEMHOTI'0 THIOTE3bl W JIeNIaTh | B 3aBHCHMOCTH OT BBIOOpKH), Ha
OIHCAHMSL. 000CHOBaHHbIE YpOBHE 3HaYMMOCTHU 0,05

3aKJIFOUYEHHUS Ha | IPOBEpbTE, HCHOIb3Ys KpUTEpUi

OCHOBC ITPOBCPKHU

cornacust Ilupcona, rumoresy o
PaBHOBEPOSITHOM  pacIpeieIeHUH
OTBETOB PECIIOH/ICHTOB.

Crioco6HOCTh
pelieBaHTHO
peraemMbIM
3aauam
UCTIOJIB30BATh
UH(OPMAIIMOHHBI
€ pecypcel H
MH(pOPMaIMOHHO-
KOMMYHHKAIIHOH
Hbl€ TEXHOJIOTHH
UL TOCTHIKEHHS
Helei, CBI3aHHbBIX
C
npodeccnoHanbH
ol
JesITeIbHOCTHIO,
oOyJeHueMm,
y4JacTuem B
KHU3HU 00I1ecTBa
U Jpyrux cdepax
xu3nu (YK-15)

1.CamocrosTensHo

3HaTh: COBPEMEHHBIE

CorilacHO HCCIIEIOBAHUIO, JIOJIA

BbIOMpaeT U | ”HPOPMaLMOHHBIE UCIIOpPUYEHHBIX OOJUIeTeHEH JUIs
UCIOJIb3YET TEXHOJOTMM aHalM3a | FOJIOCOBAHMUS Ha H30UpaATEIbHOM
UG poBkIe JAHHBIX U | ydacTke X COCTaBJSIET B CPEIHEM
cpeacTBa O0IIeHUs, | 0COOEHHOCTH ux | 0,5%. Omnpenenute BepOATHOCTbD,
OCYILIECTBIISET IIPUMEHEHHUS st | yto w3 5000 3amoiHEHHBIX
MTOMCK W/WIH | pelieHust OroJIJIETEHEW YHUCIIO MCTIOPYEHHBIX
CO3/IaHHME KOHTEHTA | CTAaHAAPTHBIX  3a4ad | He npeBbIcUT 10 3K3eMIULIPOB.
B COOTBETCTBUHM C | MPO(ECCHOHATbHON Pacuetsl npoBeauTe npu nomouu
LIENbIO JESTENIBHOCTH; COOTBETCTBYIOIUX byHKIM]
B3aUMOJICICTBUS, B | YMeTh: OCYIIECTBUThH | TAaOJUYHOIO perakTopa, win R
TOM 4YMcle Ui | BBIOOp MpPOrpaMMHBIX

OpraHu3auu CPEICTB AJIs aHaiu3a

COBMECTHOMN JAHHBIX B

JeSITEJIbHOCTH. HCCIIEIOBaHUSIX

2.Bnaneer 3HaTe.  TeHJeHUMH | BeposTtHoCcTH coost 1o
HaBbIKaMU pPa3BUTHS TEXHOJOTUM | TEXHUYECKUM MpHUMHAM B paboTe
OpraHMu3alu cOopa maHHBIX B ceTH | MecceHkepoB A, B u C
B3aumojeiicteus u | Internet COCTaBJIAET COOTBETCTBEHHO

KOMMYHUKAIIUKN C

IIOMOIIIBIO
MH()OPMAIMOHHBIX
CHCTEM W/
1M (HPOBBIX
CEpPBUCOB 51
TEXHOJIOTHUHA.

YMerh: OCyLIECTBIATh
TMIOUCK, coop U
HNEPBUYHYIO
MOJATOTOBKY  JIaHHBIX
JUIst MPUKIIAIHBIX
HUCCIEeOBaHUuN

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

BEpPOSITHOCTH TOTO, YTO COOOIIEHNE
Oyner JOCTaBIICHO, cuuras
PaBHOBEPOSITHBIMU

MPENINONIOKEHUSI O TOM, KaKuM

HUMCHHO H3 TpPEX MNEPCUNCICHHBIX
MCCCCHIPKCPOB BOCIIOJIB3YCTCHA
KJIIMCHT.
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3.0Ocy1ecTBaseT 3Hath: ocobenHoctH | [IpencraBbTe naHHbIE, TOTYyYCHHbIE
noabop u COBPEMEHHBIX u3 ['moGanpHOM cetn MHTEepHET B
IIPUMEHEHNE MH(POPMALIMOHHBIX ¢dopmare csv, B BHIEC TaOJHUIIBL
pas3IUYHbIX TEXHOJIOTH CKOJIBKO NPOMYIIEHHBIX 3HAYCHUN
WH(POPMAIIMOHHO- | TIPEACTaBICHUS (N/A) COJIEPIKUT IIpU3HAK,
KOMMYHHUKAIIIOHH | pe3yJIbTaToOB pa3MelleHHbIH B IepBOM cTOO1E?
BIX CPEICTB IS HCCIIEI0BAHUS; Kaxkos o0beM MHOTI'OMEpPHOM
peLeHus YMeTb: OCYILIECTBHUThH | BHIOOPKH nocie yJaJIeHUs
00pa3oBaTEeNbHBIX | BBIOOD MIPOMYCKOB?
u MH(POPMALIMOHHOM
npoeCCUOHANIBHBI | TEXHOJIOTUHU ISt
X 3a/ad. aHalu3a JaHHbIX W

Npe3CHTAIH

pe3yJIbTaTOB aHAJIN3A

IIpuMepHBIe BONIPOCHI 1/ MOATOTOBKHU K 3a4eTy:

1. lanHple B 3KOHOMHKE. THUIBI NPU3HAKOB B JKOHOMHKE MW YIPABJICHHUH:
HMHTEPBAJIbHBIE, IOPSAAKOBBIEC, PAHIOBBIC, TUXOTOMUYECKUE.

2. smepenue 1nieHTpa pacnpenenenus. Mizmepenne pa3opoca JaHHBIX.

3. Beibpocst u ux oOpabotka. IlpomymieHHble 3HaYeHUS W UX 00paboOTKa.
[ToBTOpstOLIMECS CTPOKH U UX 00paboTKa. CUHTETUYECKUE IPU3HAKH.

4. OcHoBbl KOMOMHaTOpuKH. [IpaBuia cymmsl u npousBeaeHus. [lepectaHoBKH,
pa3MenieHust U coueTanus 0e3 noBTopeHuil. [lepecraHoBKU, pa3MelIeHUsI U COUETaHUs C
ITIOBTOPEHUSAMM.

5. Onpenenenue BeposTHOCTU. CiydaiiHble COOBITHSA, WX BUAbL. Onepaiuu Haj
COOBITHUSAMHU KaK OINEpaluy HajJ MHOKecTBaMU. Kitaccruueckast BEpOsITHOCTHAs cXeMa.

6. CxeMa reoMeTpUYECKUX BEPOSITHOCTEH.

7. Cratuctuyeckasi BEpOsSTHOCTb.

8. AKCMOMATHUYECKOE MOCTPOCHHUE TEOPHH BEPOSITHOCTEN.

9. Teopema ciioxkeHUs BEPOSITHOCTEH.

10. YcnoBuble BeposiTHOcTH. HesaBucumocTs coObiTHil. Dopmyna MOJHON
BepossitTHOCTU. DPopMmyIia baiteca.

11. IlocnenoBaTenbHOCTH  UCTBITaHWM. buHommuanpHas cxema. Dopmyna
bepnymm. [TlocnenoBarebHOCTA HCIIBITAHUM B 3KOHOMUKE U YIIPABJICHUH.

12. Onpenenenue ciayyaiiHo# BennuuHbl. [loHsTHE ClTydyaliHON BETUYHHBI.
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13. ®dynkuus pacnpeneneHus ciay4dailHod BenuuuHbl. (CBoOMCTBa (yHKIUU
pacrpeneneHus.

14. NunukaTtop cOOBITHS Kak IpocTeiinas ciaydailHas BenuuuHa. DYyHKIUS
pacnpenesneHus MHIUKATopa COOBITHS.

15. JIuckpeTHble  ciay4yallHble BEJIMYMHBI W WX Ba)XKHEHIIME YMCIIOBBIC
XapakTepuCTUKU. JlucKkpeTHas ciyuyaiiHas BenuuuHa. Psn pacnpeneneHus v QyHKIus
pacnpeaeneHns JMCKPETHON CITy4alHOW BEJTUYUHBL.

16. MaremaTtuueckoe OXHJIaHHUE, JAHUCIEPCUS U CpelIHEee KBaJpaTUYECKOE
OTKJIOHEHUE TUCKPETHOW CIIy4aiiHON BEJIMYUHBI.

17. bBuHOMUATLHBIN 3aKOH paclpeIeIICHHUS.

18. I'eomeTprueckuii 3aKOH pacrpeaesIeHusI.

19. 3akon pacnpenenenus [lyaccona.

20. [Ipocreitmunii MOTOK COOBITHIA.

21. I'unepreoMeTpu4ecKuil 3aKOH pacipeeIeHNUs.

22. CpaBHEHHE CIIyYallHbIX BEJIWYMH: OTHOIICHHWE TMPEANOYTCHUS, OXKHIaeMas
II0JIE3HOCTh, ONTUMAIBHOCTH 110 ITapero.

23. AGCONIOTHO HETIPEPHIBHBIC CITyYallHbIC BEJTMUNHBI M UX BAKHEHUIITNE YHCIIOBBIC
XapaKTEepUCTUKU. AOCOJTIOTHO HEMpephIBHAS ClydailHas BenuunHa. DyHKIUS
pacnpezeneHuss U (QyHKUMS IUIOTHOCTH paclpeaesieHus aOCOJIITHO HENPEPbIBHOM
ciy4aitHoi BennunHbl. CBOMCTBA (DYHKIIMH MIIOTHOCTH PACIPEICIICHHUS.

24. MaremaTtuyeckoe OXHJaHUE, JAUCIEPCHs M CpeAHee KBaJpaTH4ecKoe
OTKJIOHEHHE a0COJIFOTHO HEMPEPHIBHOM CIIy4ailHOW BEJIUYUHBI.

25. PaBHOMEpHBIN 3aKOH pacipeeicHusl.

26. [Toka3zaTenbHBINA 3aKOH pACIIPEICIICHUS.

27. HopMaJibHBIN 3aKOH pacrpeeeHus.

28. JlorapudmMuueckn HOPMaJbHBIM 3aKOH paclpeiesieHus] U 1IeH000pa30BaHUe
(hMHAHCOBBIX UHCTPYMEHTOB.

29. 3akoH pacnpenenenus [lapeTo u 3a7auu HaIOT00OJI0KEHUS.

30. 3akoHBI pacmpesesieHusi, BaKHbIE B MaT€MaTHYE€CKOW CTATUCTUKE (3aKOHBI

pacnpenenenus Cteronenta, ), @umrepa — CHenekopa).
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31. Cmecu pacripeneneHHil.

32. HauanbpHble U LIEHTPATbHBIE MOMEHTHI CITy4YaifHOW BETMYMHBI. ACUMMETPHUS U
AKCLECC CIIyYalHON BEJIIMYUHBI.

33. KBaHTUIM 1 MIPOLIEHTHBIE TOUYKHU CITYyYaliHON BEJIUYUHBI.

34. lleHHOCTH TIO/] PUCKOM.

35. Menunana u Moja CirydyaiiHOM BEJIMUMHBI.

36. CnyyaiiHble BEKTOPHI M YCJIOBHBIC 3aKOHBI pacmpeiesieHus. Y CIOBHBIA sl
pacnpeneneHus (Uil JUCKPETHBIX CIIy4allHBIX BEJIIMYWH), YCJIOBHas IUJIOTHOCTh
pacnpeneneHus (411 HEMPEPBIBHBIX CIIYYAHBIX BEJIUYHH).

37. YcnoBHOE MaTeMaTuieckoe oxxuaanue. Gopmyrna moaHOro MaTeMaTHIeCcKOro
oxxujianus. PopMyia MOJTHOU TUCIIEPCUM.

38. KoBapuanus u Ko3pPUIUEHT KOPPETSAIUH.

39. [loptdensb GuHAHCOBBIX HHCTPYMEHTOB

40. OyHkuMM ciaydyalHbIX BelWyuH. DYHKIMM OJHOW ClydyaiHOW BETUYMHBI.
@OyHKIMM HECKOJBKUX CIy4auWHbIX BeauuuH. Popmyna komnoszunumu. Kommosunus
PAaBHOMEPHBIX CIIyYailHbIX BEJIUYHH.

41. 3akoH OoJsblIUX 4Yuced. MaccoBbie CcllydailHble SIBJICHHSI B JKOHOMHKE.
Teopema YeOwiméBa U OIleHKa MaTeMaTHYeCKOro oxkumanusa. Teopema bepuynnu u
orleHKa BeposiTHOCTU. OOCYKIeHHE YCIIOBUNM CTAaTUCTUYECKON YCTOMIMBOCTH.

42. llenTtpanpHas npenenbHas Teopema. Teopema JleBu. UnTerpanpHas Teopema
MyaBpa — Jlammaca. MecTto LEHTpambHOM IIPEACIBHOM TEOPEMBI B W3YyYECHUU
CTATUCTUYECKUX 3aKOHOMEPHOCTEN B SKOHOMUKE, (PUHAHCAX U YNPABIICHUU.

43. MaremMaTuyecKkre OCHOBbI TEOPUH CTPAXOBAHUSI.

44. Meton Monre-Kapno. MoaenupoBaHue ciydailHbIX BEJIMYUH.

IIpuMepHBbIe BONIPOCHI IJIA MOATOTOBKH K IK3aMEHY:
1. OcHoBbl BeIOOpOUHOTO MeTOoha. ['eHepanbHast U BHIOOPOYHAs] COBOKYITHOCTH.
CrnyuyaitHas 1 KOHKpeTHas BoIOOpKU. CilydaiiHasi MOBTOpHAs U Cily4aiiHas OecriOBTOpHas
BBIOODKA.

2. Ilpenmert u 3a7a4n MATEMAaTHIECKOW CTATUCTUKH.

25



3. COOTHOIIEHHE MEXTy MPEAETbHON OMNOKON BHIOOPKH, YPOBHEM 3HAYUMOCTHU
(puckom) U 00beMOM BBIOOpKH. MCIIOIB30BaHME 3TOrO COOTHOLICHHS] B OpraHU3ALNU
BBIOOPOYHBIX 00CIIEI0BaHUM.

4. OrneHka  IUIOTHOCTH  pacmpeaesieHus ¢ (QYHKIUA  pacipenesieHUs.
Bapuarnmonnsiit  psa. BeibopouHass ciaydaiiHas BeJIMYMHA (CTaTUCTHYECKHM  Ps
pacnpenenenus). IaTepBanbHbIi BapualldOHHBIN psil. [loJuron yacTor, KyMmyssTa.

5. OLleHKa YHCIOBBIX XapaKTEPUCTUK T'€HEpPaJbHOM CIy4yalHON BEJIMYUHBI C
MOMOIIbIO BBHIOOPOYHOM Cily4ailHOM BenW4YUHBL. BBIOOpOYHOE cpelHee Kak OIleHKa
MAaTeMaTUYECKOTO OKHJIaHUsA. OTHOCUTENBHAsT 4YacTOTA KaK OLEHKAa BEPOATHOCTH.
Bri0opouHas nucrepcus Kak OLleHKa JUCTIEPCHH.

6. Toueunsle oleHKM mapameTpoB. lloHATHE TOUEeYHOW OLEHKU MapameTpa
TE€HEPaJIbHOM COBOKYNMHOCTH. (CBOMCTBA TOYEUYHBIX OLIEHOK: COCTOSITEIIBHOCTb,
HECMEIIEHHOCTh, 3(PPEKTUBHOCTB.

7. BelOOpouHOE cpenHee KaK COCTOSITeNbHAsi, HecMelleHHas U 3(P¢eKTuBHas
OLIEHKA MAaTEMATHYECKOTO 0KUAAHUS T€HEPATIbHON CIIy4allHOW BEJTMYUHBI.

8. CMelleHHOCTh BHIOOPOYHON AUCIIEPCUU KaK OLICHKH JHCIEPCUU T'e€HEepaTbHON
ciiy4ailHOW BenuuuHbl. VcnpaBiieHHas BbIOOpOYHAs AMCIEpPCUS KaK HECMEILIEHHas U
COCTOSAITENIbHASA OLICHKA AUCIIEPCUU T€HEPAIIbHOMN CIIyYallHOM BEJIMYUHBL.

9. MeTonbl TNOCTPOEHHS TOYEUHBIX OLIEHOK: METOJ MOMEHTOB, METOJ
MaKCUMalbHOrO Tpapaonoaodus. [IpuMepsl MNOCTPOEHHS OLIEHOK MapaMeTpoB
pacIpeneneHni ClIly4aiHbIX BEJIMYHH, IPUMEHAEMbBIX B )KOHOMUKE U YIIPABICHUH.

10. UnTepBanbHble OLEHKH MapaMeTpoB. IlloHSATHE WHTEpBaNbHOW OLEHKH
IapaMeTpa TeHEPAIBHOM COBOKYIHOCTH. TOYHBIE MHTEPBAJIBHBIE OLIEHKU BEPOATHOCTH,
MaTEeMaTHYECKOTr0 OXKHUIaHus, Tucnepcun u kKoaddunuenta koppemsiuu. [lonpaska Ha
KOHEUHBIA OO0BEM TEHEPAIbHOM COBOKYIMHOCTH. ACHMIOTOTHYECKHNA TOAXOA K
MHTEPBAJIBHOMY OLICHUBAHUIO.

11. Cratuctnueckne runore3bl. lIOHSATHE CTAaTUCTUYECKOM TIHIOTE3bl. BuabI
CTaTUCTHUYECKUX THUIOTE3: NapaMETPUUYECKUE W HENapaMeTPUYECKHUE, NPOCThIE U

CJIOKHBIC.
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12. Kpurepuii npoBepku rUNoTE3bl, KpUTUYECKOE MHOXKECTBO. [IpoBepka runores
C MOMOIIBI0 MHTEPBAJIBHBIX OLIEHOK. OmMOKKA MEPBOro W BTOPOTO poaOB. MOIIHOCTH
kputepus. Hanbosee MOITHBIN KpUTEPHUT.

13. IlpoBepka  rumoTe3sl O  PAaBEHCTBE  MAaTEMaTHYECKOTO  OXKHUIAHUS
TEOPETHYECKOMY 3HaueHMIO. [IpoBepka rumoTe3pl 0 paBEHCTBE JIBYX MAaT€MaTHYECKHX
OXKUJaHU.

14. IlpoBepka runoTe3bl O PABEHCTBE JUCIEPCUU TEOPETUYECKOMY 3HAUYCHHIO.
IIpoBepka runoTessl O paBEHCTBE JIBYX AUCIIEPCH.

15. IlpoBepka rumoTe3bl O PABEHCTBE BEPOSITHOCTU COOBITUS TEOPETUUYECKOMY
3Ha4eHu0. [IpoBepka runoTe3bl 0 paBEHCTBE IBYX BEPOSTHOCTEN.

16. IIpoBepka rumnoTe3 0 3HAYMMOCTU KOA(DPUITUEHTA KOPPETAIUH.

17. Kpurepun cornacus. Kpurepuii cormacust ¥* Ilupcona. Kputepuit ¥’

[IupcoHa npu HEM3BECTHBIX ApaAMETPAX PACTIPEACICHHUS.

18. Kputepwuit > nst mpoBepKH OJTHOPOTHOCTH JTAHHBIX.

19. 3amaun mammHHOrO O0yueHus. OOydeHue ¢ yuurteneM U oOydeHue Oe3
yunutens. Kiaccel 3amad  MaliMHHOTO OOyuY€HHUs: perpeccus, KiaccH(UKaius,
KJIACTEPHBIM aHanu3, NMOUCK aHomanuil. [IpuMmepsl 3agauy MamMHHOrO OOy4YEHHs B
HKOHOMUKE, YIIPaBICHUH U (PUHAHCAX.

20. JIunetinas perpeccus. [loctanoBka 3agaun perpeccuioHHOro ananu3a. [lapnas
JIMHENHAs perpeccusl.

21. MHoXecTBeHHas JIMHEWHas perpeccus. TodeuHblii 1 MHTEPBAJIbHBIN MTPOTHO3
nmo wmoxenu perpeccun. Ilpumepsl 3amau perpeccur B 3koHOMUKE. [loHsiTHE O
IeTEPOCKETACTUYHOCTY U ABTOKOPPEIISALIAH.

22. Knaccudukauus c¢ oOydenuem. IlocTtaHoBka 3amaum Kiaccu(UKaIUU C
oOyuenuem. Jloructuueckas perpeccusi. [lonstue o nepeBbsax pemienuid. KpeauTHbiit
CKOPHHT.

23. KnactepHsbiii aHanu3 U nmouck aHomanuii. [locTaHoBKa 3agadu KiIacTEPHOTO
ananuza. Meron K-cpenmnux. CermeHntupoBanme notpeburenei. [lonstue o meTomax

MAallTMHHOTO O6y‘I€HI/IH B 3aJa4ax IIOMCKa aHOMaJIUH.
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3a4eT U SK3aMEeH MPOXOJIAT ITyTEM TECTHPOBAHHUS, B IIPOIECCE KOTOPOTO CTYICHTHI
pemarot 3anaun B LMS Moodle. BapuanTtsl 3amannii TeHEpHPYIOTCS aBTOMATHYECKHU B

CHCTCMC.

8. IlepeyeHb OCHOBHOW M JONOJHHUTEJLHOH Y4eOHOI JIMTepaTypbl, HeOOXOAUMOI
JJIS1 OCBOCHMSA IMCUMILINHBI
a) OCHOBHASI:

1. ConoBreB, B.M. AHamu3 JaHHBIX B 3KOHOMHUKE: TEOPHS BEPOSTHOCTEM,
NpUKJIaJHas CTaTHCTHKA, oOpaboTka M BHU3yanu3amus AaHHbIXx B Microsoft Excel:
yueOHUK JUIsl HarlpaBiieHus OakaiaBpuarta "JxkoHomuka u ynpasienue" / B.1. ConoBbes;
®unyHuBepcuTeT. - Mocka: Knopyc, 2019. - 498 c. - TekcT : HemocpeacTBEHHbIN. - To

xe. — 2021. - DBC BOOK.ru. - URL: https://book.ru/book/938856 (marta
obpammenus:17.10.2022). — TeKCT : 37CKTPOHHBIH.

2. Teopust BepOATHOCTEH U MaTeMaTHYECKasi CTATHCTUKA: YICOHUK-TIPAKTUKYM /
A.B. bpaunos, B. U. I'ne6os, C.A. KpuBonanos, II. E. Ps6oB — MockBa.—xkeBcK:
HUII Perynsapnas u xaotndeckas IMHAMHU-KA. ; THCTUTYT KOMIIBIOTEPHBIX
uccinenosanwuii, 2016. — 414 ¢. — org.fa.ru— URL.:
https://org.fa.ru/app/umm/tree?login=yes& url=%2Fumm%?2Ftree&documentld=%7B
AEF22B18-ACDC-4743-859D-C7FB61A343BF%7D (nara obpamenusi:17.10.2022). —

TeKCT : JIIEKTPOHHBIN.

0) IOMOJIHUTEILHAS:

3. bBbpaunos, A.B. [Ipaktukym Jj1si CaMOCTOSITENIbHON PaOOThI CTYIEHTOB T10
nucuuruinae "Teopust BEpOSATHOCTEHM U MaTemMaTuueckas cratuctu-ka" / A. B. bpaunos,
C. A. 3ananaes, I1. E. Ps6oB. — MockBa: ®uny-uuBepcuret, 2014. — Ob
dunynusepcurera. — URL: http://elib.fa.ru/rbook/praktikum.pdf/view (nara

obpamienust: 17.10.2022). — TeKCT: 37€KTPOHHBII.

4. bpamnos, A.B. CoopHuk 3agau no kypcy «MaremaTuka B SKOHOMHKe». HacTb
3. Teopus BepositHocTel / A. B. bpaunos, A. C. ConogoBHukoB. — MockBa: OUHAHCHI
u cratuctuka, 2010, 2013, 2017. —125c. — TekcT: HenocpeACTBEHHBIN (1151 OYHOM U
OYHO-3209HOU (HOpM 00yUEHNS)

5. PacuetHo-ananutrueckas padbora o MareMaruueckoi craructuke "l[Ipaktukym
JUTSI CTYJIEHTOB, 00YYaIOMUXCs 1Mo HanpasieHusM noarotoBku 38.03.01 «DxoHOMUKay,

38.03.02 «Menemxment», 39.03.01 «Conmonorus» (Bce npodumn) " / T.I'. Ananbkosa,
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https://org.fa.ru/app/umm/tree?login=yes&_url=%2Fumm%2Ftree&documentId=%7BAEF22B18-ACDC-4743-859D-C7FB61A343BF%7D
https://org.fa.ru/app/umm/tree?login=yes&_url=%2Fumm%2Ftree&documentId=%7BAEF22B18-ACDC-4743-859D-C7FB61A343BF%7D

B.U. T'ne6os, C.A. Kpusomamos, K.I'. JleBuenko. - Mockpa: ®dunyHHBEpCHUTET,
JlemaprameHT MaTE€MaTHKH, 2021. - 126¢. - org.fa.ru.-URL.:
https://org.fa.ru/app/umm/tree?login=yes& url=%2Fumm%?2Ftree&documentld=ach64
1b2-6161-4438-a063-7ee66eddd6e8 (mara oOpamenus: 17.10.2022). - Tekcr:

BJICKTPOHHBIN

6. Amxanmm3 naHabIX. YacTe 2. yueOHOe mocoOue i CTyACHTOB, 00yYarOIUXCs
1o HanpapieHusM noaArotToBku 38.03.01 «OxoHOMUKaY, 3a0UHASIM 3a04HAs] YCKOPEHHAs
¢dbopmbl o0yuenus / A.B. [loremkun, M.H. ®punman, U.W. [piranok, 1.M. DiicbIMOHT
.— MockBa: ®PUHAHCOBBIM YHUBEPCHUTET; JlemapTaMeHT aHaiu3a JAaHHBIX, IPUHATHS
pelIeHun 151 (UHAHCOBBIX  TEXHOJIOTHUH, 2018.- 59 C.- org.fa.ru.-
URL:https://org.fa.ru/app/umm/tree?login=yes& url=%2Fumm%?2Ftree&documentid=
%7BD0AG63C98-BBFA-4D1A-ASF3-584A72263258%7D (mara oOpalleHus:

17.10.2022).— TeKcT: 3JIeKTPOHHBIH.

7/.3ananaeB, C.A. IIpumenenne R (RStudio) B maTemaTuyeckoil CTaTUCTHKE:
y4eOHOe Mocooue /1Jisi MPOBEACHUS CEMUHAPOB MO AUCHUILIINHE «AHanu3 qaHHbx»/ C.A.
3amamaeB, M.B. Connatkuna. I[Ipumenenue R-studio B MareMaTHYECKOM CTaTUCTHKE. —
MockBa: ®OHUHAHCOBBI YHUBEpPCUTET, JlemapTaMeHT aHaiu3a JaHHBIX, NPUHATHUSA
pemieHuiE W (UHAHCOBBIX TexHojorwmid, 2019. — 29 c¢. — orgfaru. -
URL:https://org.fa.ru/app/umm/tree?login=yes& url=%2Fumm%?2Ftree&documentid=
%7B1008D5E1-A4D5-49DA-9548-D148C78A187E% /D (mara oOpalleHus:

17.10.2022).— TeKcT: 3JIeKTPOHHBIN

9. IlepeueHb pecypcoB HHPOPMANUOHHO-TEJIECKOMMYHMKAIIMOHHOM CeTH
«HHTEepHET», HEOOXOAUMBIX JAJIsI OCBOCHMS IMCUMIINHBI
1. UudopmanmonHo-oOpa3oBatenbHbli opTain (dHUHAHCOBOrO yHUBEpPCUTETA

npu [IpaButenbcrBe Poccuiickoit @enepanunm http://org.fa.ru/

2. Cucrema JUCTaHIMOHHOTO 00ydyeHrus OUHAHCOBOTO YHHUBEpCUTETA
URL: https://campus.fa.ru

3. JIuunblit kabuneT obyuatomierocs https://org.fa.ru

4. Caiit pykoBoauTens JlemaprameHTa MaremMaTuku https://www.zadadaev.com/
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https://www.zadadaev.com/

5. DnektponHas oudamorexka Gunancororo yHuBepcurera (Ob) http://elib.fa.ru/

6. DnexTponHo-oubnuoreyHas cucrema BOOK.RU http://www.book.ru

7. DNeKTpOHHO-0MOIMOTEeYHAs cucTeMa «Y HUBEpCUTETCKasi OMOInoTeKa
OHJIAMH» http://biblioclub.ru/

8. DnekTpoHHO-O0uOIHOTEeYHas cucTemMa Znanium http://www.znanium.com

9. DnexkTpoHHO-OMOIMOTEYHAsI cucTeMa u3aarenbeTa [Ipocnekt
http://ebs.prospekt.org/books

10. DnexkTpoHHO-OMOINOTEYHAs cCCTeMa U3aTeNnbCTBa «JIaHby
https://e.lanbook.com/

11. Dnexrponnas 6ubnumoreka M3natenbekoro noma «I peOSHHUKOBY
https://grebennikon.ru/

12. JTenosas omnaitn-6ubamoreka Alpina Digital https:/finunivers.alpinadigital.ru/

13. Hayunas snexkrponnas oubnuoreka eLibrary.ru http://elibrary.ru

14. HanmonanbHas 2JIeKTpoHHAs OnOnmmoTeka http://Ha06.pd/

15. Pecypchbl HH(GOPMAIIMOHHO-aHAIMTHYECKOT'0 areHTCTBA 10 (DMHAHCOBBIM PhIHKAM
Cbonds.ru https://cbonds.ru/

16. CITAPK https://spark-interfax.ru/

10. MeToauyeckue yKazaHus 1Jisi 00y4aOIIUXCA M0 OCBOEHHUIO TUCHMILTIMHBI

CamocTtosiTenbHas paboTa CTYAEHTOB MPOXOJUT ayJAUTOPHO U BHEAYJIUTOPHO.
Opranuzanuu camoCTOSTENbHOU pa0OTHI CITYKUT YU€OHO-TEMATUUECKUI TUTAH U3YUCHUS
TACHUIUIMHBL. B 3TOM mlaHe yka3aHa TeMaTHKA JIEKIWM, MPAKTUYECKUX 3aHATUH,
BOIPOCHKI U 3aJIaHUSI 111 CAMOCTOSITEIbHOTO U3YUYEHUS.

JomaniHue 3ajaHusi CJIEAYET BBIMOJHATh PETYJISIPHO MPH TOJATOTOBKE K
MPAKTUYECKUM 3aHATHSIM. KOHTPOJIb BHIMIOJHEHHS TOMAIIIHUX 3aJlaHUM OCYILIECTBIISIETCS
B XOJI€ MPAKTUUYECKUX 3aHATHI B IIPOIIECCe BHIOOPOYHOTO COOECeIOBAHUSI.

[Ipu MOAroTOBKE K JICKIIUH IIEJIECO00PA3HO MPEABAPUTEIBLHO ITO3HAKOMHUTHCS C €€
COJICp’)KaHMEM IO PEKOMEHIOBAaHHBIM MCTOYHHUKAM M BBIACIUTH HauOojee TPYJIHbIC
BONpPOChL. Bo Bpems nekuuii cieayer KOHCHEKTUPOBAThH coaepkaHue yekuuu. [locie
3aHATHH CIIETYET MPOBECTH PA0OTY C KOHCIIEKTOM: OTPEAAKTUPOBATH 3aITUCH, O(DOPMUTH

KoHcrieKT. Ilpu odopmiieHun 1enecooOpa3HoO BBIACHSTh CHEIUAIBHBIM  00pa3oM
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Ha3BaHUS T€M M (OPMYIUPOBKH BOIIPOCOB, OCHOBHBIE OINpeAencHUs, (POpMyIUPOBKU
TeopeM u mpumepbl. CreiaHHbIE 3alUCH HYKHO CONOCTaBUTh C YYEOHUKAMHU U
y4eOHBIMU TOCOOMSMH M B CIydae paCXOXKICHUN MPOKOHCYJIbTUPOBATHCS C
MPENOIaBATEIIEM.

[IpakTrueckue 3aHATUSL CTPYKTYPHO COCTOSIT U3 CICAYIOIIUX KOMIIOHEHT:

1. mpoBepka HaIM4KsI BEITIOJHEHHOTO 3a/IaHKs CAMOCTOSITENIbHON pabOoThI KaXKI0T0
CTYJICHTA;

2. BBIOOpOYHAs MPOBEPKA KOPPEKTHOCTH BBIMOJIHEHUS JOMAIIIHETO 3a/1aHMUS;

3. pa3dop TUMUYHBIX OMMOOK, BOSHUKIIINX B CAMOCTOSITENILHOU paboTe;

4. pacCMOTpEHHE TEOPETHYECKUX  BOMNPOCOB, CBA3AHHBIX C  TEKYIIUM
MPAKTUYECKUM 3aHATHEM;

5. pa300p METOAOB BBINOTHEHUS IPAKTUUECKUX 3aJaHUI U pEeLICHUs 3a/1ay;

6. KOppeKTHpOBKa 3aJaHUN JUIsl CAMOCTOSATENBHON pabOThI CTY/AEHTOB;

7. uHTepakTUBHas (opma — penieHue J1abopaTopHbIX (MIPAKTUYECKUX) paboT 1o
TEMAaTHKE 3aHATHS B MAJIbIX Ipynmax (2-4 cryaeHTa).

[ToAroToBKa K BBINOJHEHUIO JOMAIIHETO TBOPYECKOTO 3aJaHHsl U PACUETHO-
aHAJIMTUICCKOW pabOThI OCYIICCTBIIICTCS MpHU momoinu mocobuii [8.5,6]. [IpumepHbie
3aJlaHus PUBEJEHBI B T 6.2, HACTOSIIENH TPOrPaMMBI.

JIJ1 TOATOTOBKY K MPOLIEypaM NMPOMEKYTOYHOM aTTecTaluu (3a4eT U SK3aMEH)

Ha CTpaHMIle Kypca AHaJIU3 JaHHBIX caiiTe campus.fa.ru pa3MerieHbl Cepuu 3aIaHui TSt
CaMOCTOSTEJIBHOTO BBINTOJIHEHUS. 3aJaHKsI OXBAThIBAKOT BCE BOIPOCHI, BHIHOCUMbBIE Ha
KOHTpPOJIb, pa30UTHl IO TEMaM W MO3BOJISIOT, OJarojaps 3HaYUTEIbHOMY KOJIMYECTBY
BAPUAHTOB, 3aKPEIUIATh HauOOJEee CIOXKHBIE I KaXIOro KOHKPETHOrO CTYIEHTa
HAaBBIKHU.
11. IlepeyeHb  HMH(MOPMALMOHHBLIX  TEXHOJOIMHA, MCHOJb3YyeMbIX  IPH
OCYLIECTBJICHMH 00pa30BaTeIbHOIO NMpoLecca Mo AUCHUILIHHE, BKJIKYAasi lepeYeHb
He00X0AMMOro NMPOrpaMMHOro ofecrnedeHUss U HH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

11.1. KoMIIeKT JJMIEH3MOHHOT0 POTPAMMHOI0 00ecneyeHus :

1. Onepannonnas cucrema MS Windows 10.
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2. bpayzepst Microsoft Edge, Google Chrome, Firefox .

3. [Maker MS Office 2016.

4. AutuBupyc Kaspersky.

11.2. CoBpemeHHble npodeccuoHaTbHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHBbIE
CIIPaBOYHbIE CHCTEMBI:

1. Uudopmarmonno-mpaBoBas cucreMa «Koncynprant [Larocy.

2. UndopmanmonHo-mpasoBas cucreMa «["apant». URL:

3. Dnextponnas suimkIoneaus: URL: http://ru.wikipedia.org/wiki/Wiki

4. CucreMa KoMIUIEKCHOTO packpbitusi  uHpopmanmun «CKPUH». URL:

http://www.skrin.ru

11.3. CeprudunupoBaHHble NIPOrPAMMHbBIE U ANINIAPATHBIE CPEICTBA 3AIIUTHI
HH(OpPMALMHU — HE IPETYCMOTPEHO
12. Onucanue MATEPHAJTBbHO-TEeXHUYECKOU 0a3bl, HEOOXoaMMOM  1JIA
OCYILIECTBJICHHS 00pa30BaTEJIbHOI0 MPOLECCA MO0 JMCUHUILINHE

Jlnst mpoBeeHus JIEKIUH U CEMUHAPCKUX (IPAKTUYECKUX) 3aHATUN HE0OX0IMMa
ayIUTOPHSL, OCHAILIEHHAS] MPOEKTOPOM U KOMIBIOTEPAMU C MOCTOSHHBIM MOJIKIFOYEHUEM
K ceTH THTEpHET U BO3ZMOXKHOCTBIO JIOCTYTIA K PECYpCaM M TEXHOJIOTUSM, YKa3aHHBIM B

naparpadax 9 u 11.
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