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PABOYASA NPOrPAMMA YYEEHOW OUCLUMIIVHBI

B1.0.16 MaTtemaTnyeckasa ctratTucTuka

1. lWUnbp n HanmeHoBaHWe HanpaBneHUs NOAroToBkKM / cneynanbLHOCTU:

02.03.03 MatemaTu4yeckoe obecneyeHme 1 agMUHUCTPUPOBaAHME MH(POPMALIMOHHbIX
cuctem

2. Mpodunb noaroroBku / cneuymnanusayusa/marncrepckas nporpamma:
MpoekTupoBaHue 1 pas3paboTka MH(POPMALMOHHLIX CUCTEM

3. Keanudmkauusa (cteneHb) BbiNnyCKHMKA: Gakanasp

4. dopma obByyeHUA: ou4HasA

5. Kacheppa, oTBevarowasn 3a peanmsaumio gucumnnuibl: Kadeapa matemaTmnyeckmnx
MEeTOLO0B UccneoBaHus onepawmmn

6. CoctaButenb nporpammbl:  KawwmpuHa VpuHa JleoHnaoBHa, 4OKTOP TEXH. HayK, Npod.
Kadbeapbl maTemaTmyeckmx MeTOAOB MCCref0oBaHMS onepauuin

7. PekomeHpgoBaHa: HMC dakynbTteTa NpuknagHon matemMaTukn, MHOPMaTUKU U MEXaHWUKM,
npoTokon Ne9 ot 23.05.2020. HMC dakynbTeTa lNpuknagHon matemaTukn, UHOOPMaTUKA K
MexaHukn, npotokon Ne10 ot 15.06.2021

8. Yueb6HbIK roa: 2021/2022 Cemectp(bl): 4



9. Uenwu n 3agaum y4ebHOM ANCLUUNIINHDI:

Llenb — noarotToBnTb CTYAEHTOB K UCMOMb30BaHMIO annapata maTtemaTU4ecKon CTaTUCTUKN Ans
00paboTKM CTaTUCTUYECKUX OAHHbIX, CBA3AHHbIX C NPOdECCUOHANbHON AEATENBHOCTLIO.
3agayn: o3HakoMrieHMe Oob0y4alolMXCS C  OCHOBHbIMM  KOHLENUUSMM  MaTeMaTu4ecKomn
CTaTUCTUKK; pacKpbITUE POSiM BEPOSATHOCTHO-CTATUCTUYECKOTO MHCTPYMEHTapMsS B NPUKNagHbIX
nccnenoBaHusix; N3yvyeHne OCHOB CTaTUCTUYECKOro ONMcaHus AaHHbIX, MOCTAHOBOK U METOAOB
peweHns dyHaameHTanbHbiX 3a4ady  MaTtemMaTU4yeckonW CTaTUCTUKWM, Takmx Kak 3agada
OLleHMBaHNSA, 3a4a4a NPOBEPKU rMMNoTes.

10. MecTo y4ye6HOM AucuMnuHbI B cTpyKType OOI: OQucunnnuHa Bxoant B 6a30BYyLO YacTb
y4yebHoro nnaHa n ndy4aetcsa 4-m ceMecTpe.

N3yyeHne paHHOro Kypca AOMKHO 6asvMpoBaTbCA Ha 3HaHMM CTydeHTaMuM MaTtepuana
AncumniMHbl  «Teopuss BEPOSITHOCTEN», WM3y4aemMoro B paMKax MporpaMmbl  NOATOTOBKM
6akanaspa.

11. MnaHupyemblie pe3ynbTaTbl 00yYeHUs MO AucuunanHe/MoAaynto (3HaHUA, YMEHuUA,
HaBblKK), COOTHECEHHbIe C MIIaHNpyeMbIMN pe3ynbTaTaMu OCBOEHUS obpa3oBaTesibHOU
nporpamMmmbl (KOMNEeTeHLUAMN) U MHAUKATOPaMM UX OOCTUXKEHUA:

Ko HasBaHue Koga( WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 00yyeHus
KOoMneTeHumun bl)
OrK-1 CnocobeH OrK- | OcymiectBisiet 3HATh:
NPUMEHATb 1.3 BBIOOD — OCHOBHBIC HOHATHS u KOHIICHIINH
pyHAamMeHTanNbHbIe COBPEMEHHBIX MaTeMaTHYeCKON CTaTUCTHKH, Hopsi/IKa
3HaHWA, NONy4EHHbIE MaTeMaTHYECKUX MIPUMEHEHUS COOTBETCTBYIOIIETO
MaT:MC:STEiZTCT(MX y WHCTPYMEHTAIBHBIX | TEOPETHUYECKOTO anmapara;

(A7IM) ECTECTBEHHBIX CpeACTB ISt | — OCHOBHBIC TPHHLATILI MOCTPOCHUS
Hayk, n 00paboTku MaTeMaTHIECKIX MOJIENIEH CpeICTBaMH arnapara
YCMOMb30BaTH VX B HCCIIEeTy eMBIX MaTEeMaTHYECKOW CTATHCTUKH  JUISL OTIMCAHUS
NPodeCccMoHanbHOM SIBJICHU I B | pa3JIMYHBIX CXEM M TIPOIIECCOB, CBSI3aHHBIX CO
[AesiTENbHOCTU COOTBETCTBHH C | clydallHBIMH  SIBJICHUSMH B MPAKTHUECKUX

[TOCTaBIICHHON TIPHIIOKEHUSX

3aja4ei, YMETh:

aAHAIU3UPYET -00pabaThIBaTh u aHAJIM3UPOBATH
pe3yIbTaThI CTaTHCTUYECKHE TTaHHEIE, OCYIIECTBIIATh
pac4eToB ¥ | METOJaMH  TOYEYHOTO W  HMHTEPBAIBHOTO
HHTEPIPETUPYET OIICHUBaHUS rnapaMeTpoB MTOJITOHKY
IOJTyYCHHBIC TEOPETUUCCKUX pacnpeaeaeHui K
pe3yIbTaTHI. CTaTHCTUYECKUM JTAaHHBIM, MIPOBEPSITH
CTaTHUCTUYCCKUE TUITOTE3bI, CTPOUTH

PErpe€CCUOHHBIC MOACIIN, BBIABIIATL B3aUMOCBA3U
MCKAY H3MCPCHHBIMHU B PAa3/IMYHbIX IIKaJIax

MpU3HAKAMH 00BEKTOB CTaTUCTHYECKOI
COBOKYITHOCTH

BIIAJCTh (MMETh HaBBIK(H)):

-HHTEPIPETHPOBATh Pe3yIbTATHI

CTaTUCTUYECKUX UCCIENOBAHUN U NIPUMEHATh UX
IIPU PEIIEHUHU NPAKTUYECKUX 3a/1a4;
-IIPUMEHATh IIPA PEUICHUM IPUKIAJHBIX 3a7a4

CTaTUCTHYCCKOI'O XapakTepa METOAbI
KOMIIBIOTEPHOT'O MOJCINPOBAHUA n
BBIYUCIUTCIBHOTO 3KCIICPUMCHTA, IMOJb3YACh

0O0IIECUCTEMHBIMH CPEACTBAMH IPOTPAMMHOTO
Ha3HAYCHHSA, COBPEMEHHBIMH IPOrPaMMHBIMU
POAYKTaMH u nHPOPMALUOHHBIMH
TEXHOJIOTHSIMHU.




12. CTpyKTypa n cogepxxaHue y4ebHOM AUCLUNIIUHDI

O6bemM AucUUNNMHBbI B 3a4€THbIX eauHULax/4yacax B COOTBETCTBUN C YH4EOHbIM NiaHOM

— 3/108.

13. Buabl y4yebHoM paboTbl

TpynoemMKocTb (Yachl)
Mo cemecTpam
Bug yuebHoit paboTbl B ToM uuane B e
Bcero MHTEPAaKTUBHOW
dbopme 5 cem.
AyauTopHble 3aHATUSA 64 16 64
B TOM 4yucne: nekumun 32 32
npakTnyeckue 16 16
nabopaTopHble 16 16 16
CamocTosaTenbHas pabota 44 12 44
UToro: 108 28 108
o 3a4er 3a4eT C
dopMa NpomMexyTo4HOM aTTecTaumm _ _
OLeHKOM OLIEHKOW

13.1 CopepxaHue pa3genoB AUCLUNIIUHDI.

n/n Peanusauusa
pasgena
HanveHoBaHune ONCLUUNINHBLI C
03306718 AUCLITUIHb! CopepxaHve pasgena AUCLMNAVHBI MOMOLLbHO
OHnaiiH-kypca,
QYMK *
1. Nlekuunm

11 OcCHOBHBIE TOHSTHS 1 Crnyuaiinas BRIOOpKA U TeHEpAIbHASI COBOKYITHOCTD. MaTemaTuyecka
3a1a4m DyHKLKSA pacIpe/ieIeHus BEIOOPKH. Z'OZT;;'QCT”Ka
MaTeMaTHYeCKON OMnupuydeckast yHKIMsS pacpeesieHus U httos-//edu vsu.r
CTaTUCTUKHU TUCTOTpaMMa. u/course/view.p

Br160pouHble XapaKTepUCTUKU: CPEHUE BETUUHUHBI, | hp?id=5057
MOKa3aTesy Bapuauu. BeIOOpoUHbIE MOMEHTHI.

12 OcHoBbl BEIOOpouHOTO | OcHOBBI BEIOOpOUHOTO MeToa. [loHsATHE OLIeHKH MaTtemaTtnyecka
metoa. Toueunble napametpoB. ToYeuHbIe OLIEHKH M MX CBOWCTBA. io%Tv?;TMBCTMKa
OIleHKU. MeToabl MeToabl HaXO0XKIEHUS OIICHOK. httos://edu.vsu.r
HAXO0XJICHUS TOUCUHBIX | MeToJ MaKCHMaIbHOTO MPaBA0No100Us, CBOCTBA u/course/view.p
OIICHOK. OIICHOK MaKCHUMAaJIbHOTO MpaBaonon00us. Metos hp?id=5057

MOMEHTOB I TOUYE€YHBIX OLleHOK. Onpezenenne
3¢ (HEeKTUBHBIX OLIEHOK C TOMOIIBI0 HEPABEHCTBA
Pao-Kpamepa-®pere.

13 NHurepBanbHble oneHku. | [IoHATHE MHTEpBAIBHOIO OneHUBaHMs. OOmuit MaTtemaTtnyecka
HOXOJ K IMOJYYEHUIO HHTEPBAIBLHBIX OLIEHOK U f cTaTUCTVKa
TpeboBaHus K HUM. /[oBepUTEIIbHAS BEPOATHOCTD U Ect)tnms?//?e’ dULVSUT
npezesbHast ommoka BeIoopku. [loctpoetne u/course/view.p
JIOBEPUTENIbHBIX HHTEPBAJIOB JIJIS1 OLIEHKH hp?id=5057
BEPOSITHOCTH, MATEMaTUYECKOTO OKUJIaHUS U
JUCTIEPCUH TIO MAJIBIM M OOJIHIIIM BBIOOPKAM.

14 ITpoBepka Craructuueckas runoresa. Hysnesas u MaTtemaTuyecka
CTATHCTUYECKUX KOHKypUpyomas runote3sl. [IpocThie U CoXHbIC A CTatvcTvika
TUTIOTES. runote3nl. CTaTucTHUeCKui kputepuid. Ommoku Ect’tms’_} /2 dULVSLLr

MEpBOTO U BTOPOTO poJia. YPOBEHb 3HAUUMOCTH. _p—u ICOUrse/view.

Momnocts kputepus. Jlemma Heiimana-ITupcona.

hp?id=5057
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Kputnueckue obmactu. [Ipoepka rumnores o
paBEHCTBE MapaMETPOB T'€HEPATLHON COBOKYITHOCTHU
3alaHHbBIM 3HaYeHusIM. [IpoBepka rumnoresst o
pPaBEHCTBE reHEPaTIbHBIX CPEHUX JIBYX HOPMAIbHO
pacrpeesieHHbIX TeHEPAIbHBIX COBOKYITHOCTEH.
IIpoBepka runoTe3sl 0 paBEHCTBE AUCTIEPCUN JBYX U
HECKOJIbKUX HOPMAJIbHO PacIpeIeIeHHbIX
TE€HepaJbHBIX COBOKYMHOCTEN. [IpoBepka rumoressl o
PaBEHCTBE BEPOATHOCTEN (T€HEPATBbHBIX T0JIEH )
HECKOJIbKMX COBOKYITHOCTEH.

Kpurepuu cornacusi. Kpurepuii [lupcona. Kpurepuit
Kommoroposa-CmupHoBa. Beibop Buia u orieHka
rapaMeTpoB SMIIMPUYECKOTO 3aKOHA pacIpeieNICHusI.
[IpoBepka rumnoTe3 0 COOTBETCTBUH HAOIII01aEMOT0
SMITUPUYECKOTO pACIPEEICHUS NPEAN0IaracMomMy
TEOPETUYECKOMY paclpeesICHUI0 BEPOSITHOCTEN.

15 OCHOBBI OyHKIMOHAIbHAs, CTATUCTUYECKAS U MaTemaTtuyecka
KOPPEIALUOHHOTO U KOppEIAIMOHHAs 3aBUCUMOCTH. [loe koppensuuu, | 7 CTaT"'BCT”Ka
. Konust
PErpECCHOHHOTO BBIOOPOYHBIN KOAPDUITUEHT KOPPETSALUU. httos://edu.vsu.r
~ s _g
aHaiMn3a YpaBHeHue nuHeHHOM perpeccuu. MeTos u/courselview.p
HauMEHBIINX KBAJIPaTOB. hp?id=5057
CrannapTHas omunOKa OLleHKa ypaBHEHHUs
perpeccun. [IpoBepka 3HaAUMMOCTH KOPPEJISLIUOHHON U
perpeccuoOHHON 3aBUCHUMOCTH.
2. MpakTuyeckne 3aHATUA
11 OcHOBHbIE TIOHATHUS U Pemenue 3anaun MaTeMaTH4eCKON CTATUCTHKY. Matematnyecka
3129 O0paboTKa MEePBUYHOMN CTATUCTHYCCKON A CTaTV'BCT”Ka
MaTeMaTHYECKOM COBOKYITHOCTb, CO3[JaHUE TPYIITHPOBAHHOTO Ect’t””;'/ fodULVSULY
ps: .Vsu.
CTATHCTUKH CTaTHCTHYECKOTO Psia, IOCTPOCHUE MOJIUIOHA U u/course/view
. U/COUrSe/VIEW.p
THCTOTPAMMBbI, MOCTPOCHHE IMITUPHUCCKON (QyHKIIUH hp?id=5057
pacrnpeneieHus..
12 OcHoBHI BEIOOpOUHOro | Pemenne  3amau Ha  ompeneneHue — 4ucioBheIX | Matematnyecka
MeTona. ToueuHbie XapaKTEPUCTHUK CTATHCTHYECKOTO PACTIPEICIICHUSI. A CTaT"'SCT”Ka
Konust
OLEHKH. MeTozs! https://edu.vsu.r
OIICHOK. hp?id=5057
13 WHTepBanbHbIE OIIEHKH. | PeimieHne 3agad  Ha IOCTPOCHHE JOBEPUTENbHBIX | MaTemaTudecka
MHTEpBAIOB 1 cTaTUCTHKa
konus 3
https://edu.vsu.r
u/course/view.p
hp?id=5057
14 [MpoBepka Pemrenne  3amay Ha  HaxoxJaeHue — 3akoHa | Matematuyecka
CTATUCTUYECKUX pacrpeesieHus 0 OTBITHBIM JJaHHBIM. A CTaTgCTV'Ka
IUITOTES. Penrenye 3a/a4 MO MPOBEPKE THIIOTE3 O HOPMATHLHOM E?tmg;}/e duvsur
ps: .Vsu.
PACIPE/ICTICHUH C UCIIOIb30BAHMEM KPHTCPHSL COTIACHSL | oo oo -
IIupcona hp?id=5057
1.5 OCHOBBI MaTtemaTtnyecka
KOPPEISALIMOHHOTO U Perrenne 3amad Ha COCTaBJICHHWE YpaBHEHHUS MapHOM | 7 CTaTV'30T”Ka
N Konust
TuHEHHOH perpeccuu. [locTpoeHue TMHUHM PETPECCHH.
PCrpeCCHOHHOTO Perp p perp https://edu.vsu.r
aHaJIn3a u/course/view.p

hp?id=5057



https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057
https://edu.vsu.ru/course/view.php?id=5057

3. JlabopaTopHbIe 3aHATUA

11 OCHOBHbBIC TIOHSTHUS B [TpoBeaeHne NpakTUUYECKUX PACUETOB C MaTemaTtuyecka
3a1a4un HCIIOJIb30BaHUEM ITPOTPAMMHBIX CPEJICTB IO TEMaM: A cTatucTuka
MaTeMaTUu4deCcKon 06pa60TKa MEePBUYHON CTATUCTUYECKOU E(t)tnmsj /2 dULVSUT

ps: VSUu.
CTATUCTUKH COBOKYITHOCTb, CO3/IJaHUE TPYNIHUPOBAHHOTO L/course/view.
CTATUCTUYECKOTO Psijia, TOCTPOCHHUE TIOJIUTOHA U hp?id=5057
TUCTOTPaMMBI, TIOCTPOSHUE AIMITUPUUCCKON (PYHKITUN
pacnupeneneHus.

1.2 OcHoBbI BeIOOpOYHOTO | IIpOBeneHne NpakTHYECKUX pacueToB C MaTemaTtuyecka
meTrona. ToueuHsie KCIIOJIb30BAHUEM IIPOTPAMMHBIX CPEACTB [0 TEME! A CTaTucTnKa
OIIEHKH. MeTOThI onpeJieIieHue YUCIOBBIX XapaKTEPUCTUK Ect’t””:/ /3(; dUVSU T

ps: VSu.
HaXO0KJICHUS TOUCYHBIX CTaTUCTUYCCKOI'O PpaCIIPECACIICHUA. u/course/view.
OLIEHOK. hp?id=5057
13 HHrepBaibHbIE OIEHKH. | IIpOBeIeHNE MPAKTHIECKUX PACIETOB C MaTemaTudecka
UCTIOJIb30BAaHUEM MTPOTPAMMHBIX CPEJICTB 110 TEME! A CTaTV'30TV'Ka
Konusi
IIOCTPOCHHUE JIOBEPUTEIbHBIX HHTEPBAJIOB
p P P https://edu.vsu.r
u/course/view.
hp?id=5057

14 IIpoBepka [TpoBeaeHNEe MpaKTUUYECKUX PACUETOB C MaTemaTtuyecka

CTaTUCTUYECKHAX KCIIOJIb30BAHUEM IIPOTPAMMHBIX CPEACTB IO TEME! A CTaTV'BCTV'Ka
Konusi
. HaXOXICHHUE 3aKOoHA pacIpeleICHUS II0 OIBITHBIM
T aHHBIM IpoBepKa ’ FI/III')IOfCL’. 0  HOPMaJbHOM bitps:/fedu.vsu.c
A ' POBEp p u/coursel/view.p
pacrpe/IeNieHnH ¢ UCIIONb30BAHUEM KPUTEPUS COTIACHS | hn9id=5057
ITupcona
15 OCHOBBI [poBe/eHre TPAKTHIECKUX PACUETOB C MatemaTuyecka
KOPPEIALUOHHOTO U UCTIOJIb30BaHUEM MIPOTPAMMHBIX CPEJCTB IO TEME: A CTaTV'30TV'Ka
ITocTpoeHue TMHUM PErPECCUH 110 OIIBITHLIM JAaHHBIM. KOnm
PerpeccHOHHOro p perp https://edu.vsu.r
aHalTH3a u/course/view.p
hp?id=5057
13.2. Pasgenbl gucuunnuHbl 1 BUAbI 3aHATUN
No Bugbl 3aHaTun (Yacos)
- HanmeHoBaHue pasgena aucumnnmHbl Mpaktn- | Jlabopatop- |CamocToaTens-

n/n pasf Anct JNlekuun P patop Bcero

yeckue | Hble Has paboTa

1 OCHOBHBIC TIOHATHS U 3a4a4uu 4 8 12

MaTeMaTHIeCKON CTaTHUCTHKHU

2 OcHOBBI BEIOOPOYHOTO METO/IA.

Toueunsle oreHKH. MeTO b 6 4 4 8 22
HaXO0XJICHUSI TOUEYHBIX OLICHOK.

3 HHTepBaTbHBIC OIICHKH. 8 4 4 8 24

4 [IpoBepKa CTaATUCTUYECKUX TUIIOTES. 8 4 4 10 26

5 | OCHOBBI KOPPEIALMOHHOIO U

PPeJIAl 6 4 4 10 24
PErpECCUMOHHOI0 aHAJIN3a
UToro: 32 16 16 44

14. MeToaunyeckue ykasaHus Ansi 00y4aroLWmMXcs N0 OCBOEHUIO AUCLMUMNIIUHbI

O6yuyeHne opraHnsyeTcsl B COOTBETCTBMM C HACTOsILLE NporpaMMoit. [ns nyyLlero yCBOeHus!
maTtepvana ctygeHTam pekoMeHAyeTCsl AOMaLLHSs paboTa ¢ KOHCNeKTaMy NeKLUMin, Npe3eHTaumsMm,

BbINOJIHEHNE NPAKTU4YEeCKNX 3a4aHui Ansi CaMOCTOATENbHOMN pa6OTbI
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CamocTosTtenbHas paboTa BKNOYaeT:

- N3yyeHue 1 KOHCNeKTUpoBaHUe AONONHUTENBHON NUTepaTypbl B COOTBETCTBUN C NPOrpaMmon
Kypca,

- KOHCynbTauum npenogasartens no Hanbornee CNoXHbIM TeMam;

- BbINOSIHEHME NabopaTopHbIX paboT.

WTorom camoctosTensHon paboTbl ABNSETCS caada nabopaTtopHbIXx paboT, KOTopble AOMKHbI NOKa3aTb
CTeneHb YCBOEHUSA maTepuarna CTyAeHTOM U OTpasnTb CaMOCTOATENbHOE U3y4YeHne UM OTAENbHbIX TeM
Kypca.

Mpun ncnonb3oBaHUN ANCTAHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMOMMIA U 3NEKTPOHHOIo 06y4eHus
BbIMOMHSATL BCE YKa3aHus npenogasarenen no pabote Ha LMS-nnatdopme, cBoeBpeMEHHO
noAknoyaTbes K online-3aHATnaM, cobnogaTte pekoMeHAaLmMm no opraHn3aumm CamoCTOATENbHOM
paboThl

15. NMepeyeHb OCHOBHOM U AONOJIHUTENBLHOW NUTEepaTypbl, PeCYyPCOB MHTEPHET, HEOOXOANMbIX
ANns OCBOEHUA AUCLMNIIUHBI

a) OCHOBHas nNuTepartypa:

Ne n/n McToYHUK

1 'mypmaH B.E. Teopusi geposimHocmel u Mamemamuyeckasi cmamucmuka. M.: Boicw. wk., 2011. 479 c.
> Kpemep H.LL. Teopusi seposmHocmel u Mamemamuyeckass cmamucmuka: Y4ebHuk 0ris 8y308. — 2-e
u3d., nepepab. u don.— M.: KHUTU-OAHA, 2010— 573 c.

CesewHukos, A.A. CbopHuK 3aday rno meopuu gepossmHocmel, MameMamu4eckoli cmamucmuke u

3 meopuu crydaliHbix hyHKUUU [OnekmpoHHbIU pecypc] : y4ebHoe nocobue. — AnekmpoH. daH. — CI16. :
JlaHb, 2013. — 446 c. — Pexum docmyna: http.//e.lanbook.com/books/element.php?pl1_id=5711

Bbype B. M. Teopus seposimHocmeli u MamemMamu4eckas cmamucmuka [SrneKkmpoHHbIt pecypc] : y4ebHuK
4 / bype B. M., lMapunuHa E. M. — OnekmpoH. daH. — CIl16. : JlaHb, 2013. — 416 ¢. — Pexum docmyna:
http://e.lanbook.com/books/element.php?pll_id=10249

0) gononHuTenbHasa nuTepaTypa:

Ne n/n MICTOYHUNK
Teopusi sepossimHocmell U Mamemamuyeckasi cmamucmuka [3rekmpoHHbIl pecypc] : y4ebHoe nocobue /
5 B.B6. Murocues (rod ped.), E.A. Nywkaps (nod ped.), H.A. bepkos [u Op.]. — dnekmpoH. daH. — CI16. :

JlaHb, 2013. — 304 c. — Pexum docmyna: http.//e.lanbook.com/books/element.php?pl1_id=32817
I'mypmar B.E. Pykogodcmeo K peweHuro 3adad o meopuu 8eposimHocmel u Mamemamu4eckol
cmamucmuke. M.: Boicw. wk., 2011. 404 c.

Bboposkos A. A. Mamemamuyeckass cmamucmuka [3neKmpOHHbIU pecypc] | y4ebHUK. — 3neKmpoH. 0aH.
— CI16. : JlaHb, 2010. — 704 c. — Pexum docmyna:http://e.lanbook.com/books/element.php?pll id=3810
Kob63apsb, A.W. MNpuknadHass mamemamu4eckasi cmamucmuka. st UHXXeHepos u Hay4HbIx pabomHuKos

8 [BnekmpoHrHbIl pecypc] : y4ebHoe nocobue. — OnekmpoH. 8aH. — M. : ®uamamnum, 2012. — 813 ¢. —
Pexxum docmyna: http://e.lanbook.com/books/element.php?pl1_id=59747

B) MHOPMAaLMOHHbIE 3M1EKTPOHHO-06pa3oBaTesbHble Pecypchbl:

Ne n/n MCTOYHMK
9 www.lib.vsu.ru — 3oHanbHass Hay4yHas 6ubnuomeka BI'Y
10 https://lanbook.lib.vsu.ru/books - M3damenbcmeo JlaHb

OHnaliH-kypc Mamemamuydeckass cmamucmuka
11 https://edu.vsu.ru/course/view.php?id=5057

16. lMepeyeHb y4yebHO-meTOANYECKOrO obecnevyeHUst Ans CaMoOCTOATENbHOW paboTbl (y4yebHO-
memoduyeckue pekomeHOayuu, nocobus, 3adayHuKu, MemoduyecKue yKa3aHUusi MO B8bIMOSIHEHUI
rpakmu4yeckux (KOHmMporbHbIx) pabom u 0p.)

Ne n/n MICTOYHMK
1 Kawupuna, N.J1. Mamemamuyeckas cmamucmuka / K.B. YyduHoea, U.J1. KawupuHa
.— BopoHex : Uadamenbckuti dom BI'Y, 2019 .— 54 c.

17.17. Obpa3oBaTenbHble TeXHOMOMMU, UCNOSNb3yeMble NpuU peanusauum y4e6HON ANCLUNIIUHDI,
BKIoYas AUCTaHUMOHHbIe obpa3oBaTenbHblie TexHonoru (0OT), anekTpoHHoe o6y4eHue (30),
CMellaHHoe oby4yeHue):


http://www.lib.vsu.ru/
https://lanbook.lib.vsu.ru/books/element.php?pl1_cid=25&pl1_id=2027
https://edu.vsu.ru/course/view.php?id=5057

RStudio — cBoboaHasi cpefa pa3paboTku nporpaMmmMHOro obecneyeHns ¢ OTKPbITbIM MCXOAHBIM KOO4OM
ANs a3blka nporpaMmmupoBaHus R, KOTopbIn NpegHa3HayvyeH ansa cratmctnyeckon obpaboTkn AaHHbIX.
OucunnnuHa peanusyeTcs ¢ NPUMEHEHUEM 3NEKTPOHHOrO 0ByYeHNS U AUCTaHLMOHHbIX
obpasoBaTenbHbIX TEXHOMOMMIA. [1na opraHn3aumm 3aHATUIN PEKOMEHOOBaHbI OHManH-KypCbl « Teopus
BepodaTHOCTEN» N MaTtemaTuyeckasa ctaTUcTuKa, pasMeLleHHble Ha nnaTgopme SNeKTPOHHOMo
yHusepcuteta BI'Y (LMS moodle), a Takke NHTepHeT-pecypchl, NpuBeaeHHbIe B M.158B.

18. MaTepuanbHO-TexHU4YecKoe obecneyeHme GUCLUMIINHDI:

JlekunoHHas aygutopusa AOMmKHa OblTb OCHALLEHHON COBPEMEHHbLIM KOMMBIOTEPOM C NOAKMOYEHHBIM K
HeMy MpOEKTOPOM C BMAEOTEpPMMHANa Ha HaACTeHHbIM 3KpaH. Ayautopus AN NpoBedeHus
nabopaTopHbIX 3aHATUA [OMMKHA OblTb  KOMMbIOTEPHBLIM KIAcCoOM C COBPEMEHHOW KOMMbIOTEPHON
TEXHUKOW W COOTBETCTBYIOLIMM MporpamMMHbiM  obecneyeHnem. BosmoxHble nabopatopum Ons
npoBeaeHNS 3aHATUN:

NabopaTtopusa mawmHHOro obyyeHus (kopnyc 1, aya. 407n)

KomnbloTep B coctaBe (16 wr.): cucteMHbin 6nok: npoueccop Intel(R) Core(TM) i7-7700 CPU @
3.60GHz, onepatue-Has namstb 16 6, SSD 256 '6, HDD 1T6, Bu-geokapta NVIDIA GeForce GTX
1080 Ti; mo-HuTop DELL S2419HN; KomnbioTep B cocTtase (1 wrT.):

cucTemHbIn 6rok: npoueccop Intel(R) Core(TM) i7-7800X CPU @ 3.50GHz, onepa-tuBHas namatb 96
6, SSD 176, HDD 4T6, Bu-geokapta NVIDIA GeForce RTX 2080 Ti (2 wrt.); MmoHuTop DELL S2419HN;
UcTouHnk 6ecnepeboriHoro nutanna APC Back-UPS BV1000I-GR, line-interactive, mow-HocTb:1000BA,
600BT (16 wrt.); Uctounnk GecnepebornHoro nutanua Legrand KEOR LINE RT 1500BA (1 wr.);
KommyTtatop HP 2530-24G Switch (Managed, 24*10/100/1000 + 4 SFP, 19"); HTepakTMBHasa gocka
SMART SBM685 (87 gtonmos, MO SMART SLS) ¢ naccueHbIM noT-kom; Npoektop Vivitek DH758UST
(yneTpakopoT-kodokycHblh, DLP, Full HD 1080p (1920 x 1080) , 3500 ANS, 10000:1, nonHas
nogaepxka 3D)

NabopaTopus nckyccrtBeHHOro uHTennekra (kopnyc 1, aya. 124)

KomnbtoTep B coctaee (17 wrt.): cuctemHbin 6rok: npoueccop AMD Ryzen 7 3800X 8-Core Processor,
onepaTtuBHas namsaTtb 326, HDD 1T6, SSD 25616, Buaeokapta NVIDIA GeForce GTX 1050; moHuTOp:
Dell S2419H; WNHTepaktnBHass gocka SMART SBM685 (87 awownmo); Mynbtumeguma-npoektop Vivitek
yINbTPaKo-pOTKOOKYCHbIN; McTouHnk B6ecnepeborHoro nutaHus Legrand Keor SPX 1000 BA IEC C13
(16 wrt.); UctouHuk 6ecnepebornHoro nutanms Legrand Keor Line RT 1000 BA (1 wrt.); KommyTtaTtop HP
2530-48G Switch (1 wT.)

19. OueHoO4YHbIe cpeacTBa ANA NPOBeAEeHUSA TEKYLEN N NPOMEXYTOYHON aTTecTauum

MopsifoK OLEHKN 0CBOEHMS 0byYatowmnmmncs y4ebHoro Matepumana onpeaensieTcs
cogepXxaHMeM criegyrLWwmnx pasaenos AUCUMNIIVHBIL

NnaukaTop(bl)
r'ﬁ HamMcMi?%?niiT?M%amﬁ;ﬂa KOM”eJSaH””;'( [OCTUKEHUS OueHouYHble cpeacTea
Al HY KoMneTeHUmmn
1 OCHOBHBIE TIOHATHS U
3a7a4M MaTeMaTUIeCKOHN OrK-1. OlMK-1.3 Tect
CTaTUCTHUKU
2 OCHOBBI BEIOOPOYHOTO
MeTtoda. TouedHble OLICGHKH.
A 1 OMK-1. OMK-1.3 Tect
MeTtopl HaX0KICHUS
TOYECYHBIX OL[CHOK.
3 HHTepBaTbHBIC OTICHKH. OlNK-1. OnK-1.3 Tect
4 HpOBepKa CTATUCTUYCCKUX ONMK-1 OI_IK-13 3apaHue ansa na6opaTopHOl‘}|
THITIOTES. ‘ paboTbi 1
5 OCHOBBI KOPPEISIIMOHHOTO OlMK-1. OrnK-1.3
MpakTnyeckoe 3agaHne
W PErPECCHOHHOI0 aHaIn3a
MpomexyToyHas aTTecTaums MepeyeHb 80r1POCO8
dopma KOHTPONs — 3a4eT C OLIEHKOMN MpakTuyeckoe 3agaHue




20 TuvnoBble OLEHOYHbLIE cpeacTBa U MeToAMYeCKMe MaTepuanbl, onpegensowme
npoueaypbl oLleHMBaHUSA
20.1 TeKywmi KOHTpPONb ycneBaeMoCcTH

KoHTponb ycneBaemocTv No ANCUMNIIMHE OCYLLECTBIAETCA C NMOMOLLbIO CreayrLWmMX OLEHOYHbIX
CPEeAcCTB:
TecToBble 3agaHus, JlabopaTopHble paboTbl

TecTOBbIE 3agaHNA

1. CoBOKYyNHOCTb HabntogeHuit, OTOOpPaHHbIX CayyYalHbiIM 06pPasom M3 reHepasbHOW COBOKYMHOCTH,
Ha3blBaeTcA
1) PenpeszeHmamueHol 2) BapuaHmoli
3) Boibopkoli 4) Yacmomoli
5) CnaowHeim obcnedosaHuem 6) Yacmocmesio
2. M3 reHepanbHOM COBOKYMHOCTU U3BNeyeHa Bbibopka obbema N = 70, nonuroH 4actot KOTopoi umeet
BUA,
nj

%2 2

Toraa uncno BapuanT X; =1 B BBIOOpPKE PaBHO ...
1) 8 2) 7 3) 70 4) 6

3. Ob6vem BbIOOPKM 1, 2, 2, 2, 3, 3,4, 4, 6 paBeH ...

4, Mogaa BapMauMOHHOro psaa, Noay4yeHHoro no Bolbopke 1, 2, 2, 2, 3,4, 4, 6 paBHa ...

5. Pa3max BapuaunoHHOro psaa, noay4yeHHoro no eolbopke 1, 2, 2, 2, 3,4, 4, 6 paBeH ...

6. Ons Bblbopkn 1, 2, 2,2, 2,3, 3, 3,4, 4 ycTaHOBUTE COOTBETCTBME MEXKAY BapMaHTOMN U ee BECOM
A) 2 1) Yacmoma pasua 2
B) 3 2) Yacmocmo pasna 0,1
C) 4 3) Haxonnennas uacmoma pasHa 5

4)  Hakonnennas wacmocmo pagna 0,8

7. Ob6bem BbI6OpKM N = 50, YacToTa BapuaHTbl 11 = 5, YaCTOCTb 3TOW e BapuaHTbl PaBHa ...
8. [aH BapuaLMOHHbIM pag,

BapHUaHTa 1 5 7 9

4acToTa 4 7 3 1

Hakormutennast acTocTs BapuaHTHl X3 = 7 paBHa ...

9. [aH BapuaLuMOHHbIM pag,
BapuaHTa 1 5 7

4acToTa 5 7 | 10

Menuana 3Toro psija paBHa ...



10. 3HayeHue BeINYMHbI X — X PaBHO ...

Na6opaTopHasa paboTa

3apaHue:

1. Bblumcnutb BbIGOPOYHbIE CcpeaHue 1 BbIbopoyHble aucnepcun ana X n'Y

2. MNocTponTb rMcTorpaMmmel, pa3bue BeIOOPKK Ha 5 MHTepBanoe

3.BbluncnnTb 3Ha4YeHme BbIBOPOYHOro KoaddurumneHTa koppensaumnm

4. lMocTponTb Nnore Koppensumm n TeOpUTUYECKYIO NIUHUIO perpeccum

5. TpoBepuTb rMnoTesy 0 TOM, YTO reHeparbHble COBOKYNHOCTM X 1 Y pacnpeneneHbl N0 HopMansHOMY
3akoHy. Micnonb3oBaTb Kputepun MNupcoHa.

6. 13 BbIGOpKM, NS KOTOPOW rMnoTe3a 0 HoOpMasnbHOM pacnpeneneHnn nogreepaunach, B3ATb Nepeble
10 anemeHTOB. HalTn goBepuTenbHbIN MHTEPBan AN15 reHeparbHON cpegHern Npy YPoBHE 3HAYMMOCTH O
=0.05

X Y X Y |
-0.633946 8.610965 1.008618 5.121142
0.556839 9.801750 4.781983 6.311927
0.015573 7.528433 1.847144 7.502712
2.938408 8.719218 1.148373 8.693497
2.397142 8.177953 0.449601 0.884282
0.12382 9.368737 5.760263 7.610965
1.314611 7.095421 0.589356 7.069699
2.505396 8.286205 2.126652 8.260484
3.696181 8.935724 -3.044255 7.719218
2.613649 11.858561 2.965178 8.910004
3.804434 12.508080 6.738543 8.368737
1.531117 10.234763 1.577635 9.559523
0.989851 7.961446 5.341000 0.018256
-1.283465 6.337648 -0.528678 7.394459
2.830155 7.636687 4.781983 9.776029
1.747623 7.095421 -0.388924 9.234763
0.665092 6.554155 4.222966 4.688129
1.855877 7.744940 1.288127 6.528433
1.314611 6.770661 1.427881 7.177952
0.773345 12.616333 4.502475 7.286206
1.964130 11.533801 3.803703 10.858561
1.422864 6.445902 5.620509 11.508080
0.340332 11.100788 -0.947941 6.961446
-1.283465 11.750307 -0.947941 10.533801
-1.283465 8.502712 -0.947941 7.502712

20.2 NMpomexyTo4yHana aTrecTaums

MpomMexxyToyHas aTTecTauus No AUCLUNINHE OCYLLECTBNSETCS C NMOMOLLBIO CreayoLLmX
OLIEHOYHbIX CPEACTB:
TeopeTnyeckne BONpoChl, NpakTMyeckme 3agaHus
KoHTponbHo-u3MepuTernbHble MaTepuanbl NPOMEXYTOYHOW aTTecTauuM BKIOYalT B cebs
TeopeTnyeckne BOMPOChl, MO3BOMSAWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaAHWIA W NpaKTUYeckue
3aflaHnsl, NO3BONSIOLLME OLEEHUTb CTEeMNeHb CHOPMUPOBAHHOCTU YMEHMI N HABLIKOB.

[ns oueHnBaHMA pe3ynbTaToB 00Y4YEHUSI HA 3K3aMEHE MCMONb3YHTCA CreayoLIMe NnokasaTenu:
1) 3HaHMe y4yebGHOro Matepuvana v BrnageHve NoHATMNHLIM annapaToM MaTeMaTU4eckom CTaTUCTUKN;
2) yMeHI/Ie aHanm3npoBaTb MHOroMmepHble AaHHble U npeoaosieBaTb BblHUCIUTESIbHbIE I'IpO6J'IeMbI, CBA3aHHbIE C
BbICOKOW PasMEPHOCTBIO AaHHbIX;
3) yMeHME NpPUMEHSATb MeToAbl MaTeEMaTUYECKOM CTAaTUCTUKM MPU peELLeHMM 3adad B PasfUYHbIX
npuKnaaHbIx obnacTsx;
5) BnageHne HaBblkaMW WCMONb30BaHUS NPOrpamMMHbIX CpeacTB  Ans  CTaTUCTUYECKOro aHanusa
OaHHbIX



7) BNnageHne HaBblkaMW MHTepnpeTaunn noflyyYyeHHbIX pe3ynbTaTtoB B TepMUHaX I'IpI/IKJ'IaJJ,HOVI obnactn ¢ uenbto
nony4eHuna HoBbIX 3HaHWUM N BbIBOAOB.

Mpumep npakTuyeckoro 3agaHus
Pacnpegenenne 50 npegnpuaTMini MO CTOMMOCTM OCHOBHbIX MPOW3BOACTBEHHbIX (POHOOB X
(MnH. py6.) 1 cTOMMOCTM Npou3BegeHHON npodykummn Y (MnH. py6.) npeacTaBneHsl B Tabnuvue:

y 15-20 20-25 25-30 30-35 35-40 40-45 WNToro:
X
20-30 1 4 2 7
30-40 2 4 5 2 13
40-50 5 6 2 1 14
50-60 1 3 3 4 11
60-70 1 3 1 5
WToro: 3 13 14 8 7 5 50
Heobxognmo:
1) BblMUCAUTBL  TPYNMOBbIE  CpeaHue Xi 1 yj M  NOCTPOUTb  SMMNUPUYECKNE NNHUN
perpeccuu;

2) npegnonarasl, YTo Mexay nepeMeHHbiMM X U Y CyLLEeCTBYET NUHeHas KoppensiuMoHHas
3aBUCMMOCTb: @) HalTW ypaBHEHUSI NPSIMbIX PErpeccun, NOCTPOUTb UX rpadpukM Ha OOHOM YepTexe C
SMMUPNYECKUMU NINHUSIMU PETPECCUM U AaTb IKOHOMUYECKYIO MHTEPNPETALMIO NONYyYEHHbIX YPaBHEHUN;
6) BbIMUCIIUTL KOIDPULMEHT KOPPENnsaLMK; Ha YpoBHE 3Ha4YMmocTn o = 0,05 OLeHUTb ero 3Ha4YMmocCTb U
coenatb BblBOA4 O TECHOTE W HanpaBrieHWM CBA3WM Mexdy nepeMeHHbiMM X 1 Y; B) WCNonb3ys
COOTBETCTBYIOLLIEE YpaBHEHWE perpeccun, OrnpeaenuTb CPEeAHI CTOMMOCTb  MPOU3BEAEHHON
NPOAYKLUW, HA NPeanpUsSTUSIX CO CTOMMOCTbIO OCHOBHbIX NPOU3BOACTBEHHbLIX (DOHAO0B 45 MIH. py6.

I'Iepequb BOMPOCOB K 3a4eTy:

1.  3apaum mart. cTatucTmkun. Bolbopka n reHepanbHas COBOKYMHOCTb.

2.  [lloBTopHas n 6ecnoBTopHas BbibopkM. PenpeseHTaTnBHOCTL. Cnocobbl oT6opa.

3. BapuaumnoHHbin psg. Ctatuctudeckoe pacrnpegeneHne Boloopku. JUCKPETHLIN U MHTEpBaIbHbIN
psAa.

4.  Dmnupudeckasa pyHKUnA pacnpegeneHus. lmctorpamma v NOsIMroH 4acToT.

5.  Yucnosble xapakTepucTnkm Bblbopku: BbiIBoOpoyHasa cpeaHsia (1 ee CBOMCTBa), Moga, MegnaHa

6. Yumcnosble xapakTepucTukm BblbOpkKn: BbiBOpoYHas ancnepcus (M ee cBoncTea), Koadpd.
Bapuauuu.

7. Cratuctudeckune oueHkn napameTpoB. CBOMCTBA OLIEHOK: HECMELLLEHHOCTb, 3EKTUBHOCTD,
COCTOSITENbHOCTb.

8. MeTog MOMEHTOB W METOL MaKCuMaribHOro npaBaonogodms Ang TO4eYHOM OLEHKN NapamMeTpoB
pacnpegeneHus.

9. OueHka reHepanbHOM gonu ansi NoBTOpHOW Bbibopku. Ee cBolicTBa.

10. OueHka reHepanbHoOW cpefHen ang nosBTopHouM Belbopkn. Ee ceonctea.

11. CwmeLLeHHOCTb BbIBOpOYHOM aucnepcun. icnpasneHHas BeIGOpoYHasa aucnepcusi.

12. TouyeuHble 1 MHTepBanbHbIE OLEHKM , AOBEPUTENbHbIV MHTEPBAr, 4OBEPUTENbHAS BEPOSATHOCTD .
MpenenbHasa owmnodka

13. [HoBepuTenbHbi UHTEPBaI ANs reHepanbHOM cpeaHen U reHeparnbHOW Aonu Ans 6onbLIon
BbIOOpPKM.

14. ®opwmynbl 4ns onpeaeneHns onTuMmansHoro o6bema BblGOPKM.

15. Crartuctmnyeckas runoTtesa. Hyneeas u anbtepHaTMBHas, NPocTasi U CNoXHasa rmnoTesbl.
Kputnyeckas obnactbe n obnactb 4onyCTUMbIX 3Ha4eHun. CTaTUCTUYECKNIA KPUTEPUA.

16. Owwnbkm nepBOro n BTOPOro poga. YpoBeHb 3HAYMMOCTU U MOLLHOCTb Kputepus. Cxema npoBepku
crar. rmnortes

17. Tlposepka runotesbl 0 paBeHCTBE CPeaHMX

18. TlpoBepka rmnoTesbl 0 BUAE pacnpeaeneHns.

19. TloHATME KOPPENSALMOHHOIO W perpeccnoHHoro aHanusa. KoppensumoHHas tabnuua. MNone

Koppenauun. AMnupuyeckas n Teopetudeckas nuHus perpeccun. Bol6opoydHbIn KoapmumeHT



Koppensumn.

[na oueHVBaHWUs pe3ynbTaTtoB 0OyYeHMs1 Ha 3a4eTe C OLeHKOW ucnonbdyetcs 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLIO», «YAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
CooTHoOLIEHWE NoKasaTenen, KPUTEPUER U LLKarbl OLEHMBaHNS pe3ynbTaToB 0by4YeHus.

Kputepum oueHuBaHus LLikana oueHok

Obyvarowuticss 8 nonHol mepe ernadeem MOHAMUUHbLIM arnapamom OmisuyHo
OaHHoU obnacmu Hayku (meopemu4yecKkumMu OCHO8aMu OUCUUMIUHbI),
cdan ece npakmuyeckue u nabopamopHbie pabomsbi, cpedHee
Kofludecmeo  rnpasusibHbIX  OmMeemos Ha  80Mpocbl  Mecmos
npesbiwaem 80%.

Obyvarowuticss enadeem noHIMUUHbIM annapamom daHHoU obracmu Xopouwio
HayKu (meopemudeckumMu ocHo8aMu OUCUUNIUHbI), HO He cdarn 00HYy
npakmu4yeckyro unu nabopamopHyro pabomy, cpedHee Konu4ecmeo
npasusibHbIX 0Meemo8 Ha B80Mpocbl mecmos Haxodumcsi 8
Quana3oHe70-80%.

Obyyvarowutics democmpupyem HeygsepeHHoe enadeHue Ydoenemsopu-
MOHAMUUHBLIM annapamom OdaHHol obnacmu HayKku mersbHO
(meopemuyeckumMu  OocHosamu  OucyunnuHbl), He cOan  0se
npakmu4eckux unu nabopamopHbix pabomsbi, cpeOHee Komu4ecmeo
npasusibHbIX 0mMeemo8 Ha B80Mpocbl mecmos Haxodumcsi 8
OQuana3oHe60-70%.

Obyyvarowulicas OeMoHCcmMpupyem oOmpbI8OYHbIe, hpaeMeHmapHble | Heydosnemeopu-
3HaHusi, Oorlyckaem 2pybbie OowubKu, He cOan 6onee 08yx meribHO
npakmu4eckux unu nabopamopHbix pabombl, cpedHee Koru4yecmso
rpasusibHbIX 0meemos Ha 8ornpockl mecmog meHee 70%.




