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1 leap AUCHUNJINHBI.
B pesynbraTe 0cBOCHHS JaHHOHN AMCIHUIUIMHBI Y 00y4Yaromerocs J0KHBI OBITh C(OPMUPOBAHEI
KOMIIETEHIIMM OCHOBHOW NpOQecCHOHAIbHON 00pa3oBaTeIbHOM MporpaMMmbl OakaiaBpHara

(manee - OITOIN): TIK-1.

(I)opanyeMble KOMIICTCHIMHU, UHIUKATOPbI JTOCTHKCHHUA KOMHeTeHHHﬁ, 3HaHUuHA,

YME¢HUSA, HABBIKHA

Tabmuua 1 — MaaukaTopsl JOCTHXKEHHSI KOMIETEHINH, (hOpMUpyeMble TUCIUIUIMHON

Kon 1 Ha3zBanne

WHIuKaTOps JOCTHXKEHUS

3Hanus, ymeHus, HaBoIikd (3YB), popmupyemsbie

METO/IbI C yUETOM
JIONYIIECHUN U
OTpaHUYCHUH,
CBSI3aHHBIX C
BBIOpPAHHBIM
MaTeMaTUYECKUM
MaTepuaioM, 1
000CHOBBIBAThH
BBIOOD ajropurMa
peleHus 3a1a4u

pu pa3paboTke
QITOPUTMOB PEIICHUS
3aa4y

1.2 Onpenenser
JIOTIYIICHUS U
OTpaHUYCHUS
MaTeMaTUYeCKUX
METOIOB MPHU PEIICHUU
npodeccnoHaTBEHBIX
3a1a4y

1.3 Ucnonb3yet
MaTeMaTHYeCKHe
MaTepUabl IS
pa3paboTKu cxem
B3aUMOJIEVCTBHUS
MPOTPaAMMBI C IPYTUMH
porpaMMamMu

1.4 BeiOupaer
MaTeMaTUYeCKHUi
Marepuan Jiisl OUCaHus
MEeTO/a OpraHu3alun
BXOJHBIX U BBIXOJAHBIX
JAHHBIX aJITOPUTMOB
1.5 BeiOupaer
MaTeMaTUYECKUI
Marepuai ajs
pazpabotku CUUN

KOMIIETCHIINU kommnereniuu no OITOIT NUCHUIIIMHON
ITK-1 Cnocoben 1.1 Ucnons3yer 3HaTh:
[IPUMEHSATD COBPEMEHHEIE
— CoBpeMeHHBIC MaTEMaTHICCKUE METOBI TIPH
MaTEMaTUUYECKHUE MaTEeMaTUYECKUE METOIbI

pa3paboTKe aJrOPUTMOB pEUICHHUS 3a1a4 B
00TacTH MPHKIAAHOW CTATUCTHKM M aHaIn3a
JIAHHBIX.

VYMeTh:

— Omnpenenars JONYIIEHUS W OrPaHUYEHUS
MaTeMaTH4eCKUX METOJOB TMpH  pelIeHUU
npoecCHOHANBHBIX  3a]ad B obnacTu
MPUKJIAJHON CTATUCTUKHU U aHAJIN3a JaHHBIX;

— Hcnons3oarts COBPEMEHHBIE
MaTeMaTHYECKUE METOIbl MPH PEIICHUHN 3a]1ad
MPUKIIATHOW CTAaTUCTUKH;

— BBIOWpaTh W TPUMEHSTH MaTeMaTHYECKHe
METOJIBI HEOO0XOIUMBbIE IS pemeHus
ITOCTABJIEHHBIX 337184 NPUKJIAJHON CTATUCTUKA

Bnanets:

— MaTeMaTHYECKUMH METOdaMH pu
pa3paboTKe aNrOpUTMOB pEIICHUS 3a1ad B
00J1aCTH MPUKIIAJHONW CTATUCTUKU W aHAJIM3a
JIaHHBIX.

MecT0 AMCHUIIINHBI

JlucuumiauHa BKIOYEHA B MOAYIh «Moayns (QyHIaMEHTANbHBIX MaTeMaTHYEeCKHX U
ectectBeHHOHay4YHBIX auctuumay OIIOII BO. Jlucummimnaa ocBamBaeTcss Ha 3 Kypce B 5

CCMECTPE.

2 O0BbEM M TPYI0EMKOCTH JUCHMILUIMHBI 110 BUIAM YUeOHBbIX 3aHATHI.

@opMbI IPOMEKYTOYHOM aTTECTAIUM.
Tabnuua 2 — O6beM U TPYA0EMKOCTh TUCIUILIMHBI 110 BHJIaM YUeOHBIX 3aHATUI

‘ OO0mast  TpyI0EMKOCTh

W BUIB y4eOHON paboThI no‘

O6béM yacoB 1o hopmam

3



JMCIIATUTHHE, IPOBOIMMBIC B Pa3HBIX OpMax o0yueHHs
(0]0]0)

1 O0mas Tpy10eMKOCTh JUCITUTIITUHBI 108

2 KonrakTHasi pabora oOyd4arImUXCs C TperojaaBareieM (1o 75

BHJIaM Y4€OHBIX 3aHATHH) (BCETO)

AynurtopHas pabota (Bcero): 75

B TOM YHCIJIE:

JIEKIIUU 36

NPAaKTUYECKHUE 3aHATHI, CEMUHAPbI 36

Breaynuropnas padoTa (Bcero): 3

3 CamocTrosTtenpHas pabota oOydaromuxcst (Bcero) 33

4 TIpoMexXyTOYHAsI aTTeCTaIHs 00y4JaronIerocs

- 3a4eT, KypcoBas pabora (5 cemectp)

3. Y4eOHO-TeMATHYEeCKHUI IJIAH U COIEPKAHUE AUCHUILINHBI.
3.1 YuyeOHO-TEeMAaTHYECKUH MJIaH

Tabmuua 3 - YyeOHO-TeMaTHUeCKUH TIIaH OYHON (hOpMBI 00yUEHHSI

Ob6mas | TpymoeMKOCTh 3aHATHIA DOpMBI TEKYIIETO
Tpyaoém (dac.) KOHTPOJIS U
= KOCTb POMEKYTOYHOM
B Pa3gensl 1 TeMbl OUCIUILIMHBI (8ceeo aTTECTALMU YCIICBaCMOCTH
E |mo 3aHATUAM uac.) 0PO
e AymuTopH.
2 3aHITHS CPC
2 JIGKIL. | TPAKT.
Cemectp 5
1 CTaTHCTHUYCCKUE TUIIOTE3BI 17 8 6 3 JlabopatopHnas padoTa
1,2
2 JlucriepCHOHHBIN aHATIH3 12 4 4 4 JlabopatopHnas padboTa
34
3 Henapamerprueckue KpUTEpHH IPOBEPKU 24 8 8 8 JlabopatopHas paboTa
CTAaTHCTHYCCKUX THIIOTE3 5,6
4 MHOTOMEpPHBIN perpeCCHOHHEIN aHAITN3 16 4 6 6 JlabopatopHas paboTa
7,8
5 ®DaKTOPHEII aHATTN3 12 4 4 4 JlabopaTopHnas paboTa 9
6 BunapHas oructudeckas perpeccus 12 4 4 4 JlabopatopHas paboTa
10
7 JIMCKpUMUHAHTHBIN aHATHN3 12 4 4 4 Jlaboparopnas paboTa
11
[IpomexxyToUHast aTTecTaius 3 3ader, KypcoBas pabota
NTOTI'O no cemectpy 5 108 | 36 36 33

4 TlopsaaoK OLEHUBAHUA YCHEBAEMOCTH U C(OPMHPOBAHHOCTH

KOMIIETCHIMH 00yYalolIerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTAllUM.
JInst TIOJOXKUTENBHOM OIEHKH IO pe3yJbTaTaM OCBOCHMS TUCHIUILUIMHBI 00ydaromeMycs
HEOOXOAMMO BBINOJIHUTH BCE YCTAHOBICHHBIE BHJBI Y4eOHOW paboThl. OmeHka pe3yiIbTaToB
paboThI oOy4arorierocst B 0amiax (Mo BuaaM) mpuBeeHa B Tadsmiie 4.
Tabnuua 4 - bannpHO-pedTHHIOBast OIIEHKA Pe3yIbTaTOB YUeOHOH paboThl 00yJaromuxcs



no Bugam (bPC)

VYuebnast pabora |Cymma  |Bunusl u pe3ynbraThl yueOHOU OreHka B aTTeCTalluu Bamnne
(BHzBI) O6amoB  |paboThl
Texymas yaebnas |80 JlabopatopHras pabota Nel 3 6aJs1a (TTOpOTOBOE 3HAYCHNE) 3-5
paboTa B cemecTpe (OTYET O BBHIMOJTHCHUN 5 6an10B (MakcMMaabHOE 3HAYCHUE)
(ITocemerne KOHTPOJBHOH paboThI)
3aHATHH T10 JlabopaTopHas padoTta Ne2 3 6asuta (MOPOTOBOC 3HAYCHUE) 3-5
pacIicaHuio u (oTUeT O BBHIMOJIHEHUU 5 6ansoB (MakcuMaIbHOE 3HAYCHUE)
BBITIOJTHEHHE KOHTPOJILHOH paboThI)
3a/1aHui) JlabopaTophast paboTa Ne3 3 0as1a (MOPOTOBOE 3HAYECHNUE) 3-5
(OTYET O BBHIMTOJTHCHUN 5 6an10B (MakcMMaabHOE 3HAYCHUE)
KOHTPOJIBHOM paboThI)
JlabopaTopnas paborta Ned 3 6aJs1a (TTOpOTOBOE 3HAYCHNE) 3-5
(OTYET O BBHIMTOJTHCHUN 5 6an0B (MakcMMaabHOE 3HAYCHUE)
KOHTPOJBHOH paboThI)
JlabopaTophast paboTa No5 4 6anna (moporoBoe 3Ha4YEHUE) 4-8
(OTYET O BBHIMOJHEHUU 8 6a/I0B (MaKCUMAaJIbHOC 3HAYCHHC)
KOHTPOJILHOM paboThI)
JlabopaTopras padoTta Ne6 4 6asuta (TOpOTOBOE 3HAYCHNUE) 4-8
(OTYET O BBHIMOJTHCHUN 8 6a10B (MakCHMaIbHOE 3HAYCHUE)
KOHTPOJIBHOH paboThI)
JlabopaTopnas padoTta Ne7 5 6anua (moporoBoe 3HaYCHNUE) 5-10
(oT4eT O BBINOJIHEHUH 10 6ansoB (MakcuMasbHOE
KOHTPOJILHOH paboThI) 3Ha4YCHNUE)
JlabopaTopnas padoTta Ne8 5 pasuta (MoporoBoe 3HaYCHUE) 5-10
(oT4eT O BBHIOJIHEHUH 10 6ansoB (MakcuMasbHOE
KOHTPOJBHOH paboThI) 3HAYCHUE)
JlabopaTopras padoTta Ne9 4 6asuta (TOpOTOBOE 3HAYCHNUE) 4-8
(OTYET O BBHIMOJHCHUH 8 6a10B (MakCHMaIbHOE 3HAYCHUE)
KOHTPOJBHOH paboThI)
Jlabopatopuas padora Nel( 4 fanaa (moporoBoe 3HaA4YECHUE) 4-8
(OTYET O BBHIMOJHEHUN 8 0a/U10B (MaKCHMAaJIbHOC 3HAYCHHUE)
KOHTPOJIBHOM paboThI)
Jlabopatopnas padorta Nell 3 6aJu1a (MOPOroBOE 3HAYCHUE) 3-8
(OTYET O BBHIMOJHEHUU 8 6a10B (MakCHMaabHOE 3HAYCHHE)
KOHTPOJBHOH paboThI)
HToro mo Tekymieii padore B cemecTpe 41-80
IMpomexyTounas |20 Teoperuueckuit Bompoc 1 2 6ajJa (IoporoBoe 3Ha4YCHUE) 2-5
aTTecTanus 5 6aaJ10B (MakCHUMaJIbHOE 3HAYCHHE)
(3auer) Teoperudeckuii Bompoc 2 2 6aJuta (IOpOTOBOE 3HAYCHUE) 2-5
5 6an0B (MakCHMaabHOE 3HAYCHHE)
Pemenue 3axaqm 1. 3 6asu1a (MoporoBoe 3HAYCHHUE) 3-5
5 6an10B (MakCHMaabHOE 3HAYCHHE)
Penienue 3amaun 2. 3 6aJu1a (MOPOroBOE 3HAYCHUE) 3-5
5 6aas0B (MakCUMaJIbHOE 3HAYCHNE)
HToro mo npoMesKyTo4HO# aTTecTaluu (3a4er) 10-20
CymMMapHas oneHka nmo aucuuiminie:  Cymma 06ajuioB TeKyIlel 1 IpOMEXYTOYHOH aTTecTalnu 51-1006.

B HpOMCH(YTOHHOﬁ aTTeCTallu OILCHKA BBICTABJIACTCA B BCAOMOCTL B 100-6annpHOM




IIKaje ¥ B OyKBEHHOM SKBUBaJIeHTe (Tabnuma 5)
Tabnuma 5 — Cootnecenue 100-0apHOM MIKaIBl 1 OYKBEHHOT'O SKBUBAJICHTA OIICHKU

YpoBHU OCBOEHUS Ix3amen 3auem
Cymma nabpannwix ” -
6106 JVCIUTUTAHBI 1 Oyenxa byxeennviil oxeueanenm byreennwiii
KOMIICTEHII I IKEUBATIEHM
86 - 100 [IpoaBuHYTHIN 5 OTJIUYHO
66 - 85 [oBbllIeHHBII 4 XOpouIo 3auTeHo
51 - 65 IToporoeerii 3 YJIOBJICTBOPHUTEIHLHO
0-50 [epBoiid 2 HEYIOBJICTBOPUTEIILHO He 3aureno

S  MarepuajbHO-TeXHMYECKOe, NPOrPaMMHOe H Y4eOHO-

MeToaAuYecKoe odecnedeHue AU CIMILIMHBI.
5.1 YueOHnas sureparypa
OcHoBHasi yueOHasi IuTepaTypa

1. KynanueB, A.Il. Mertoasl u cpencTtBa KOMIUIEKCHOTO aHalW3a JaHHBIX
[DnexTpoHHEIH pecypc]: y4eOH. mocodme / A.Il. KymandeB. — DIEKTPOH.TEKCTOBBIC HaH. —
Mocka: UTHOPA-M, 2016. — Pexxum nocryma: https://new.znanium.com/read?id=252560

2. Koznos, A.}O. Craructuueckuii ananu3 manHeix B MSExcel [DnexTpoHHBIi
pecypc]: yae6H. mocobue / A.YO. Koznos, B.C. Mxurapsa, B.®. [1Iunios. — D1eKTpOH. TEKCTOBBIE
aH. - MockBa: NH®DPA-M, 2012. - Pexum JIOCTYyTIA:
http://www.znanium.com/bookread.php?book=238654

3. l'opnau, b.A. Teopus BeposSTHOCTEM M MaTEMAaTHUYECKas CTAaTUCTUKA
[DnexTpoHHbI pecypc]: Yuebnuk / b.A. T'opnau — DnekTpoH. TekcToBble JaH. — Mocksa: Jlaus,
2013. — Pexxum poctyna: http://e.lanbook.com/reader/book/4864/

JlonoiHUTeIbHAS y4eOHAasl TUTepaTypa

1. Kub3yn, A.W. Teopus BeposTHOCTEH W MaTeMaTHuyecKas CTATUCTHKA [DJIEKTPOHHBIN
pecypc]. bazoBsiii kypc ¢ npumepamu u 3agadamu / A.U. Ku63yn, E.P. 'opsiunosa, A.B. Haymos
— DOIeKTpOH. TeKcToBble JaH. — Mocksa: Jlanb, 2005. — Pexum pocryna:

http://e.lanbook.com/reader/book/2198/
2. Xpymesa, U.B. Teopus BeposTHOCTEH [DnekTpoHHBIN pecypc]: YueOnuk / 1.B. Xpymesa —

ONEeKTpOH. TeKCToBble JgaH. — Mocksa: Jlans, 2009. — Pexum pgocryna:
http://e.lanbook.com/reader/book/425/
3. Tyran6aes, A.A. Teopusi BeposSTHOCTEH W MaTeMaTHYECKash CTATUCTUKA [DJIEKTPOHHBII

pecypc]: Yuebnuk / A.A. Tyran6aes, B.I'. Kpynun — OnexTpoH. TekcToBble 1aH. — MockBa: JlaHb,
2011. — Pexxum noctyma: http://e.lanbook.com/reader/book/652/

4. boponun, A.H. OneMeHTapHbIi Kypc TEOPHUM BEPOSATHOCTEH M MaTEMATUYECKOU
CTaTHCTUKH [DneKTpoHHBIN pecypc]: YueOnuk / A.-H. bopoaun — DineKkTpoH. TEKCTOBBIE JaH. —
Mockasa: Jlaub, 2011. — Pexxum goctyma: http://e.lanbook.com/reader/book/2026/

5.2 MarepuajbHo-TeXHUYECKOe M NpPOorpaMMHoe olecredyeHue

AUCIUIIJINHBI.

VY4eOHble 3aHATHS IO AUCHUILIMHE MPoBOAATCS B yueOHbIX ayautopusx KI'TIN ®I'BOY
BO «KeMI['V»:

404 YyeOHast ay TUTOPHS IS IPOBEIICHUS: Y4eOHbIii  KOpITYC

- 3aHSTUH JEKIIMOHHOTO THIIA; Nod.

- IPYIIIOBBIX U UHIUBHYAIbHBIX KOHCYJIbTAIIN;

- TEKYLIEro KOHTPOJIS M POMEXYTOYHOM aTTeCTaLlIH. 654079
CrnenuanusupoBanHas (yuyeOHasi) Me0esib: JOCKa MeoBasi, Kadenpa, CTOJbI, CTYJIIbSI. '
O0opyaoBanme: nepeHocHoe - HOyTOyK, SKpaH, IPOEKTOP. Kemeposckast
Hcnonn3yemoe nporpammuoe obdecnevenne: MSWindows (MicrosoftimaginePremium 3|o0iacts, T.
year o cybmmieH3snonHoMy gorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),

6



https://new.znanium.com/read?id=252560
http://www.znanium.com/bookread.php?book=238654
http://e.lanbook.com/reader/book/4864/
http://e.lanbook.com/reader/book/2198/
http://e.lanbook.com/reader/book/425/
http://e.lanbook.com/reader/book/652/
http://e.lanbook.com/reader/book/2026/

LibreOffice (cBo6omno pacnpoctpansiemoe I10), Sunexc.Bpaysep (oreuectBennoe cBoboano | HOBOKY3HEIK, —TIp-

pacnpoctpansiemoe I10). KT MeTaurypros, A.
HNHuTtepHet ¢ 0o6ecieueHuem aoctyna B8 IJUOC.

19

502 KoMnbloTepHbIii Kjacc. Y4eOHbIid  KOpITYC
VYuebHast ayauropus (MyJIbTUMEIUIHAS) ISl IPOBEACHHUS: Nod.

- 3aHATHH JICKIUOHHOT'O THUIIA,

- 3aHATHI CEMUHAPCKOTO (MIPAKTUUECKOr0) THIIA; 654079

- 3aHATHI 71a00paTOPHOTO TUTIA; '

- 'PYHOIIOBBIX U UHAWBUYAJIbHBIX KOHcyHLTaHHﬁ; KeMepOBCKaH

- CaMOCTOSTEIEHOU Pa0dOTHI; 0071acCTh, T.

- TEKYILET0 KOHTPOJIS M IPOMEKYTOYHOM aTTECTalHH. HoBoky3Henk, mp-

CrneunuanuzupoBaHHas (yuyedOHas) MebeJIb: JOCKa MEJIOBAas, CTOJIBI KOMITBIOTEPHBIE, CTYJIIBSI.
O0OopynoBaHue A5 Mpe3eHTALMH Y4eOHOT0 MaTepHasa. CMAyUOHAPHOe - KOMIIBIOTED,
9KpaH, MPOEKTOP, HAYIITHUKH. 9
JlaGopaTopHoe 000pyA0BaHHe: CTAITOHAPHOE — KOMIBIOTEPHI st oOydaromuxcs (16 mit.).
Hcnonn3yemoe nporpammuoe odecneuenune. MSWindows (MicrosoftimaginePremium 3
year 1o cyOsuneH3snoHHoMy jporosopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.),
LibreOffice (cBobomuo pacmpoctpansemoe [10), Firefox 14 (cBobomHO pacmpocTpaHsiemoe
I10),  Sunpexc.bpaysep  (oTeuecTBeHHOe  cBOOOmHO  pacmpoctpansemoe  [10),
MicrosoftVisualStudio (MicrosoftimaginePremium 3 year mo cy0/MIeH3HOHHOMY TOTOBOPY
Ne 1212/KMPor 12.12.2018 r. go 12.12.2021 r.), Cpena CTaTHCTHYECKUX BBIYHCICHHI
Rv.4.0.2 (cBobognO pacmupoctpansemoe [10).

HUnrepHer ¢ o6ecnieuennem apocryna 8 JUOC.

KT MeTamnypros, A.

5.3  CoBpemeHnHble  npodeccMoHAIbHbIE  0a3bl  JAHHBIX H
nH(GOPMANIMOHHbIE CTPABOYHbIE CHCTEMBI.

Ilepeuens CIIB/l u UCC no aucumnmuinHe

1. OGmepoccuiickuii MaremaTHdeckuii moprtan (MHGOpPMAlMOHHAS CHUCTEMA) -
http://www.mathnet.ru/

2. Hayunas snektponnas Oubnuoreka eLIBRARY.RU — kpynselmmii poccuiickuit
WHPOPMALIMOHHBIA TIOpPTal B OO0JIACTH HAayKW, TEXHOJIOTHH, MEIWIMHBI W OOpa30BaHMI,
coziepsKaluii pedepatsl U MOJIHBIE TEKCTHI - WWW.elibrary.ru

3. Baza mannsix Science Direct (6omee 1500 xypHanoB u3garensctBa Elsevier, cpenu
HUX U3JIaHUs TI0 MaTeMaTHKe U HHPOPMATUKE), peKuM JlocTyna :https://www.sciencedirect.com

4. Oowmepoccuiickuit nopran Math-Net.Ru — coBpemennas nndopmanvonHas cucrema,
IPEOCTABISAIONIAs] POCCUICKUM U 3apyOeKHBIM YYEHBIM Pa3jIMYHbIE BO3MOXKHOCTU B TOMCKE
Hay4YHOH MH(pOpMAIK 1O MaTeMaTHke, Gu3nke, MHPOPMAIMOHHBIM TEXHOJOTHSIM U CMEXHBIM
Haykam — https://www.mathnet.ru.

5. MHudopmanmonnsie 00pa3oBaTeNbHBIC TEXHOJOTHH: OJOT-MOPTAT — POCCUHUCKHI
Menuapecypc, NocBsIeHHbIH HTepHeTy Bellel, uCKyccTBeHHOMY MHTeIuIekTy, Big Data, Cloud
computing, AR, VR u apyrum TexHOJIOTHUsIM, MyOJUKYIOIIMA HOBOCTH, aBTOPCKHE CTaThH,
aHAJIUTMYECKUE OTYETHl, BUJCOMHTEPBBIO C TMPEJICTaBUTENSIMU OH3HECA M TOCYAapCTBa,
BHUJ1€00030pbI CAMBIX BXKHBIX MPOMUILHBIX MeporpusTHii — http://www.iot.ru.

6 Unble cBeqeHus M (WIK) MATEPUAJIBI.
6.1. [IpumepHble BONPOCHI W 3aJaHHUS / 32Ja4U Ui NMPOMEKYTOYHOM

aTrTecTaluu

1. OcHOBHas M aJupTEpHAaTHUBHasg Trunore3a. Buapl runore3. CTaTUCTUYECKUN KPUTEPHU
3HaYMMOCTH, KpPUTHYECKasi 00JacTh, OmMMOKM 1-r0 M 2-ro poja, ypoBeHb 3HAYUMOCTU U
MOIIIHOCTb KPUTEPHUSL.

2. OtkioHeHue BBIOOPOYHOI CpeqHell OT 3a/laHHOTO 3HAYEHMs] C M3BECTHOW M HEW3BECTHOM
nucnepcueit. Mckimtouenne BoiOpocoB. OTKIIOHEHHE BBIOOPOUHOM AUCIIEPCHH OT 3aJJaHHOTO
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10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.
21,
22,

3HAUEHUS.

CpaBHEeHHME [JIBYX JAUCIEPCHA HOPMAJbHBIX TIE€HEPAbHBIX COBOKyMHOCTEe. Kpurepuit
O®umepa. Kputnyeckoe 3Ha4YeHNE B 3aBUCUMOCTH OT aJIbTEPHATUBHOM TUITOTE3BI.

CpaBHEHME HECKOJIBKUX AUCIIEPCU HOpMAIIbHBIX pactipenenenuil. Kputepuii baptierra.
CpaBHeHHE JBYX BBIOOPOUHBIX CpPEIHUX HOPMAJIbHBIX TE€HEPAIbHBIX COBOKYITHOCTEH,
JIUCIIEPCUU KOTOPBIX M3BECTHBI M PAaBHBI;, HE DPaBHbI; HEU3BECTHBI, HO IIPEAINOJIArarOTCs
paBHbIMU. [IpakTHyecKkuii CMbICHT 3aa4H.

CpaBHeHue Oosee IBYX CPEAHMX HOPMAJbHBIX T€HEPAIbHBIX COBOKYITHOCTEH, AUCIEPCUHU
KOTOPBIX HEU3BECTHBI U OJJUHAKOBBI.

[TpoBepka runores3bl 0 3HAYUMOCTH BBHIOOPOYHOTO KOd(DPUIIMEHTa KOPPEISUN ABYMEPHOU
HOPMAaJIbHOW F'€HEPATIbHOM COBOKYITHOCTH.

[IpoBepka runoTe3pl 0 HOPMAILHOM Paclpele]ICHUN FeHEPaIbHOM COBOKYNHOCTH. Kpurepuii
cornacusi Ilupcona. Meroauka pacuera TEOPETHYECKMX YAaCTOT JUIsl IOKa3aTeNIbHOrO,
PaBHOMEPHOTO pacipeesieHus, OMHOMHAIBLHOTO M ITyaCCOHOBCKOTO pacIipeieIeHusl.
IIpoBepka BepOATHOCTEHM, 3aJalOIIMX IOJIMHOMHAIBHOE pacnpeneneHue. IIposepka
HE3aBUCHMOCTH ABYX IMPU3HAKOB MO TaOJIHIIE CONMPSIKEHHOCTH.

MeTtonbl IPOBEPKU TUIIOTE3, CBOOOJHBIE OT pacipeneieHus. Kputepuu, ocHOBaHHbIE Ha
3Hakax. Kpurepuii Banpna-Bonbposuna. Cepun 3HaKoB s NPOBEPKH THUIOTE3BI O
cinyvaitHocTH BbIOOpKU. Kpurtepun Buskokxcona, Manna-YutHu, Teroku, Kommoroposa-
CmupHoBa.

Wcnonp3oBanue mpuinoxkenus: «Excely mis mpoBepkM  CTAaTHCTHYECKMX — THIIOTES.
MHorogakTopHbIii TUCTIEPCUOHHBIN aHATU3.

OyHKIMOHAIbHAS, CTAaTUCTUYECKAasd M KOPPEISALMOHHAS 3aBUCHUMOCTb MEXIYy JBYyMs
Clly4alHBIMU  BeIMYMHAMU. BpiOOpouHOE ypaBHEHHME TPSIMOM JIMHUU  PETPECCHUM.
Bri6opounsnii ko3 dunment xoppensuun. CpoiictBa. Metoauka pacdera BBIOOPOYHOTO
Kod(puimenTa KOppesium.

BribopouHoe koppensiuonHoe oTHolleHue. CBoicTBa. BbIOOpodHOE KOppensnHOHHOE
OTHOLLIEHUE KaK Mepa KOPPEIAUOHHON CBsI3U. JIOCTOMHCTBA U HEJOCTATKU YTOU MEPHI.
Panrosas xoppemnsius CniupMena a1 AByX BbIOopok. Koadgdunment konkopaanuun Kennanna
JUIS HECKOJIbKUX BbIOOpOK. PanroBas koppemnsuus Kennama.

KpuBonuHeliHasg koppensinus. MeTox BBIpAaBHUBAaHHS HEIWHEHHON KOPPEJSILIUMOHHON
3aBUCHMOCTH.

[ToHsiTHE O MHOXECTBEHHOW Koppesauuu. MccnenoBaHne MHOXECTBEHHOM M HEJIMHEHHOU
KOppeJSLUK ¢ MOMOIIbI0 mpuiaokeHus: «Excel». MccnenoBanue paHroBoil KOppemsiiuu u
KOHKOpPJaLuH.

MeTtox craTUCTUYECKUX HCHbITaHHN. IMUTAIHsI BBIOOPOK C ITOMOIIBIO MPHiIoKeHus «EXcely.
MHoOromMepH»bIi aHAJIU3 JAaHHBIX

MeTto/ riaBHBIX KOMIIOHEHT

JluckpuMuHaHTHBIE GYHKIIMU U UX KJaccuuKanus

Pacuer koa¢hduLIMEHTOB TUCKPUMUHAHTHBIX (QYHKINN

Knaccudukanus npu Haauuuu AByX U 0ojiee 00y4aroninux BbIOOPOK.

[IpakTueckue 3aganus

1. CmonenupoBaTh BeIOOpKY 80 3Ha4YeHHI cioydyailHOW BETMYMHBI X, UMEIOUIEH paBHOMEpPHOE
pactipenenenue B mpomexxytke [0, 4], mpoBepuB runotesy o popme pacrnpeaeaeHus.

2. Cpennuii 00beM CTOKA BOJBI B peke (DUKCHPYETCs KaxIbld Mecsll B TeUeHHE IBYX JeT. B
TabIHMIE PUBEICHBI HAOII01aeMble 06EMBI CTOKA B (yT /Cex.
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Mecsan

1 2 3 4 5 6 7 8 9 10 11 12
1 15 11 123 | 190 | 138 |98 88 80 76 49 27 16
2 14 12 115 | 210 | 130 |45 43 40 35 30 29 17

Ton

Hcnons3ys kputepun Banbaa — Boabsgosuna n Bunkokcona npu yposae 3Haunmoctu o = 0,05
MIPOBEPUTH TUITOTE3Y 00 OTCYTCTBUM CUCTEMAaTHYECKUX U3MEHEHHI 00bheMa CTOKa M3 ToJa B TO/I.
1. IIpousseneno mo 32 OpocaHUs IATH HMCCICTYEMBIX MOHET M TOJICYUTAHO KOJHMYECTBO K
BhImaBmmx opyioB X =0, 1, 2, 3, 4, 5 B Ka)KI0M UCIIBITAaHUU. B Ta0wIle MpUBEICHBI PE3yJIbTATHI.

X 0 1 2 3 4 5
K 10 1 5 1 5 10
Ucnonwiys kputepuit Koamoroposa — CmupHOBa, ipu ypoBHe 3HaunMoctu o = 0,05 npoBeputhb
TUIIOTE3Y O TOM, YTO CPEIU 3TUX MOHET HET MOAJEIIbHBIX.

2. B Tabnuue npuBeaeHbl paHru 00beKTOB X, V.

X |1 2 3 4 ) 6 7 8 9 10
y |1 7 3 10 |5 2 9 8 4 6

Haiiti Bbi6OpouHble K03(duimenTsl panroBoit koppemsuuu Crnupmena u Kenpamia, a Takxe

MIPOBEPUTH TUTIOTE3Y 00 OTCYTCTBUH PAHTOBOI KOppESIuu npu ypoBHe 3HaunMoctu o = 0,05.
1. lecTh map y4acTHHUKOB COPEBHOBAHUS O (PUTYPHOMY KaTaHUIO HA JIbY OLIEHUBAINCH JABYMS
YlIieHaMH KIOpU. B pesynpTare 5TOM OLEHKM Yy KaXKIOro 4WieHa >KIOpH Tapa Iorydana
ompezaeneHHoe Mecto. HeoOXoaumo MpoBEepUTh C 3aJaHHBIM ypoBHeM 3Haummoctd « = 0,05
HyJeByto runoredy Ho : W = 0 00 OTCYTCTBHM COTIJIaCOBAaHHOCTH OIICHOK YJICHOB JKIOPH.
Pe3ynbTathl OlleHOK pUBEEHBI B TAOIHUIIE.

Howmep napser

1 |2 |3 |4 |5 |6
1 1 |2 (3 |4 |5 |6
2 1 |2 (4 |5 |3 |6

2. B Tabnuie npuBeaeHbl JaHHbIE 00 YPOXKAMHOCTU CENbCKOXO03SMCTBEHHON KyJIbTYpHI 3a 6 JeT

Uien xropu

IIPU pa3HbIX TEXHOJIOTHUAX 00paboTK MouBbl. BeissicHuM Ha ypoBHe 3HaunMoctu o = 0,05, 3aBucut
JU YPOXKaWHOCTh CEIbCKOXO3SIMCTBEHHOM KYJIbTYPbl OT TEXHOJOTWH 00paboTKM mouBbl. Eciu
3aBHCHUT, TO HAUTH KO3PPUIINEHT JeTepMUHALIUN TEXHOJIOTHH.

Howmep ['on HabOmroneHus

TexHojoruu | 1-i 2-i 3-i 4-i1 S-i 6-i
1 140 | 141 140 141 142 145
2 150 | 149 150 147

3 147 | 147 145 150 150

4 144 | 147 142 146

1. CmonenupoBath BbIOOpPKY 100 3HaueHuit cinyuyallHOM BeIMYMHBI X, pacHpeneeHHOMN
HOpMaibHO ¢ mapametpamu (20, 10), mpoBepuB rumnotesy o popme pacupenencHusl.

2. B cromaroioruueckyro MOJUKIMHUKY NpUOBIBA€T MPOCTEHIIMM IMOTOK OOJIBHBIX C
UHTEHCUBHOCTHIO A = 5 "*'/45c B 0OBIYHOE BpeMs JIHS, B YaChl IIMK» OHA Bo3pactaer 10 A+ = 12
qen/

uac, & B UACHI «CMAJIa» TOCTUTACT BeTHMUUHBI A= 3 "“/qac. CpeHsisl IPOI0IKUTEIBHOCTD CeaHca

aedyenus: cocraBisieT o6 = 0,5 "ye;. Ompenenuts BepOATHOCTh 00Opa3oBaHus ouepenu Pou U



CPEIHIOI0 JJIMHY OYepeau los B reuenue JIHS1, @ TaK’K€ HE00XO0AMMOE YUCIIO CTOMATOJIOTOB B Yachl
«IHK» N+ U «cmajga» N, oOecrnednBaroUIMX TaKylo )K€ JJIUHY O4Yepeld M BEpPOsATHOCTh €€
o0Opa3oBaHUs, KaKk B 00BIYHOE BpEMS JTHSL.

B. 14

1. B cTOMarosorn4eckyro MONHUKIMHUKY HpUOBIBACT MPOCTEUIINIA TOTOK OONBHBIX C

MHTEHCUBHOCTBIO A = 5 "/, CpeHss IPOI0IDKUTEIEHOCTD CeaHca JISYeH s COCTaBseT o6 =
0,5 "/yen. YpOBEHb CYMMapHBIX IMOTEPh CBSA3aH C IPOCTOEM CPEIAHEr0 YHUCIIa CBOOOIHBIX
CTOMATOJIOTOB Ncz W MPEOBIBAHMS CPEIHETO YUCHIA OOMBHBIX B ouepenu Lou. [TocTpouts rpaduk
3aBucuMocTd f(N) = Neg + Lou, /1€ N — KOJMYECTBO CTOMATOJIOTOB, M ONPEACIIUTh ONTUMAIBHOES
KOJIMYECTBO CTOMATOJIOTOB, IIPH KOTOPOM YPOBEHb CyMMAapHBIX IOTEPh MHHUMAJICH.

2. OQupma «HagexxHblii KOMIIBIOTEpPY», KOTOpas pealu3yeT KOMIIbIOTEpPbl, CTPEMHUTCS
ONTUMU3UPOBATH 3aTPaThl, CBA3aHHBIE C YIIPaBlieHHEM 3amnacoB. [IycTh CyTOUHBIH CIIpoC ABIISETCS
PaBHOMEPHO paclpeeCHHON BEJIUYMHOM, KOTOpas mpuHUMaeT 3HadeHus ( = 1, ..., 10, a
BepostHocTH  P(q) = 0,1 mpu Bcex 3Ha4YeHUsX (. PaccMaTpuBarOTCs 3aTparhl ¢ TAaKUMH JKE
napamerpami, kak B npumepe 1: 7= 10; ¢ = 3; K = 8; h = 2. Haiit MeTOI0M CTaTHCTHYECKUX
UCIIBITAHUH OIEHKY CYTOYHBIX CYMMAapHBIX 3aTpaT ISl ONTUMAIBHON CTPATeTHH IOMOTHEHUS
3aracoB M UCCJIeI0BAaTh YyBCTBUTEIBHOCTh 3TOM OIEHKHU K MapaMeTpam CTpaTeruu.
Keiic-3aganusa

KoMmnerenmnus 3aganus

OIIK-3 Crocoben Keiic-3aganue 1
IIPUMCEHATD U CI/ITyaHHﬂ:
MOJIU(PHUIIUPOBATD

MaATEMATHYCCKHUE MOACIN

JUTS peTeHus 3a/1a4 B CIIEe/IyIoIIas Tad/HIa:

obnacTtu X \Y

npodeccuoHaIbHON

NeATELHOCTH 715 660
685 640
680 645
665 620
660 600
655 620
645 580
630 600
625 565
620 600
610 580
595 550

B Heilil yka3zaH o0beM MPOU3BOICTBA 32 TTOCIeAHNe 12 MecsIeB.
Briscaure:

IIPOM3BOJICTBA B MECHII Ha IByX (habpukax

IMPOU3BOJACTBA

Bo Bpems wucciemoBaHus NIBYX HIBEHHBIX (aOpuk ObLIa IMOyYCHA

1) orawuaercs nu Ha ypoBHe 3HaunmocTH 0,05 cpenHee 3HaYeHUS

2) ominvaeTcs au Ha ypoBHe 3HaunMmoctu 0,05 pa3bpoc oObema

Keiic-3aganue 2
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Komnerenmnus

3amanus

Cutyanus:
Bo Bpems uccnenoBaHusi ABYX IIBEHHBIX (aOpuk ObLTa MOTydYeHa
cienyroas Tabnuua:

X \%

715 660
685 640
680 645
665 620
660 600
655 620
645 580
630 600
625 565
620 600
610 580
595 550

B Hell yka3zaH o0beM poU3BOICTBA 32 IOcaeaHue 12 Mecsaues.
Bersacuure:
1) otnmvaercs nu Ha ypoBHe 3Haunmoctu 0,05 cpenHee 3HAUCHUS
IIPOM3BOJICTBA B MECHII Ha IByX (habpukax
2) C MOMOIIBI0 PAHTOBOW KOPPEISLMU BBIICHUTE CYLIECTBYET JIU
3aBHCHUMOCTh O0BbEMa IpPOU3BOJICTBA Ha OAHOW (adbpuke OT
JIpYroi.

CocraButens (un):

KaHJ. TexHH. HayK Bsaukun E.C.

(pamunus, unuyuaner u dordcrnocme npenodasamens (eit))
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