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npoueccamu
YpoBeHb o0pa3oBanus: 0akanasp

®opma 00yUyeHHUsI: OUYHAS

Pabouast nporpamMMa quCUMILIMHBI
TEOPUSA DKCIIEPUMEHTA U PEHIEHUE
N30BPETATEJBCKHUX 3AJTAY

baok

Baok 1 «/Iucuuniaunbl (MOayJmn)»

YacTh 00pa3oBaTeIbHOI IPOrpaMMbl

®opmupyemMasi y4acTHUKAMHU 00pa3oBaTeIbHbIX
OTHOIIEHHH

HNHaexe IMCUMIVIMHBI 10 Y4eOHOMY IJIaHy

b1.0.25

TPYZ[OGMKOCTL B 3a4Y€THBIX ¢IMHUIIAX

6 cemecTp — 3

Yacos (Bcero) no yuedoHoMy njiaHy

108

Jlekuun

6 cemecTp — 16 yacos

HpaKanecmle 3aHATUSA

6 cemecTp — 16 yacos

JladopaTopHble padoThl

y‘leﬁHblM MJJAaHOM HE€ MPEAYyCMOTPEHBI

KoncyabTanuu no KypcoBomy npoexrty/ pagore

Y4eOHBIM NJAHOM He NMPexyCMOTPeHbI

CamocrosiTesbHast padora

6 cemecTp — 58 yacos

IIpomeskyTouHas aTTecTanms:
3a4eT C OLIEHKOU

6 cemectp — 0,3 yaca

KonTpoas:
3a4eT ¢ OLEHKOU

6 cemecTp — 17,7 yaca

Bosxexkuin 2023




ITPOI'PAMMY COCTABHI:

3asenyronmit kadeapoit OJ1, K.n.u.,
JIOIEHT %/’ H.T". Xoasipesa
{(AOTEHOCTY, YHCHAN CTRMCIL, YHCHOC IBMINE) (moanmey) (pacwmngponka nommcy)
3aseayioumii kadenpoii O] W H.I'. Xoasipesa
(nmBasme xadeapu) (moancs) (pactmpposka noanicn)

PyxoBomurens o6pazosarensHeix nporpamm TennosnepreTiueckue cuctemsl 1 uHppPOBEE TexHO-
norus, MuTennektyansuas pacnpenenennas sHepreTHka

Houent xadeaps: DHepreTurn, K.1.4.,
JIOLEHT M.M. Cynranos

(ROMAHOCTS, YSCHIA CTCNCHL, YHCHOE IBAHNE) (noanucs) (pacamdposka nomnucy)

Pykosowens oGpasosatensroii mporpammsr Lindpossie cuerems: YIIPABJICHHS TEXHONOrHYECKH-
MH TIpoLieccaMn

Jlouent kadenps Suepreruxy, K.1.4., @:__
JIOUEHT U.A. Boisipes

(AOTENOCT, YHCHAS CTCNCHN, YNCHOT TRAHIIC) (noanwcs) (pacumbposxa noamcn)

COTJIACOBAHO: 7

H.o. 3aseaytomtero kadenpoii
DHEpreTHKH M.C. Usannuxnii

(manaime kudeapi) ( ) (pacuusdponks Hoansmcs)



1. IEJIX U 3AJTAYM OCBOEHMUSA AU CHUITJIMHBI
I_Ie.]'lb OCBOCHHUA TUCHUIIJIMHBI COCTOUT B U3YYCHUU MCTOJ0OB ONTHMAJILHOI'O IJIAHUPOBAHUA SKCIICPUMCHTA, MaTeMaTH4YeCKOM O6pa6OTKI/I SKCIICPUMCH-
TaJIBHBIX JAHHBIX, aHaJIM3a U HUHTCPIPECTAllUN PE3YIbTAaTOB SKCIICPUMEHTA.
3ana'{aMn AUCHHUIIJINHBI ABJJIAIOTCH

— OCBOCHHEC MaTEMAaTHYCCKUX MCTOA0B U MOI[CJ'ICI‘/'I IJIAHUPOBAHUS U OpraHU3alMu SKCIIEPUMEHTA,

— OCBOCHHE CTATUCTHYCCKHUX METOJOB aHAIM3a U MHTEPIIPETALIUU PE3YyIbTAaTOB 3KCIICPUMEHTA,

— Ppa3BUTHUC YMeHI/Iﬁ HCII0JIB30BATh PE3YJbTAaThbl OKCIIEPUMEHTA AJI1 KOPPEKIUKU MOJACIIN O6’beKTa, IPUHATHUA PCUHICHUA O COCTOAHUN O6’BCKT3, IIPOTrHO-
34, YIIpaBJICHU WJIM OIITUMU3ALUU.
CDOpMI/IpyCMI)Ie y 06yqa}01uerocsl KOMIICTCHIMHA 1 3allJIAHUPOBAHHBIC PE3YyJabTaThI oﬁyqe}mﬂ AUCHUIIIIMHE, COOTHCCCHHBIC ¢ HHAUKATOPpaMHu JA0CTHU-

JKeHUS KOMIIeTeHIIMA .

Koa m HauMeHOBaHHEe KOMITETEH-
UM

KO)I N HAUMCHOBAHUE HHAUKATOpAa
JOCTHKCHHUS KOMIICTCHIINH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-2 CnocobeH mpuMeHSTh CO-
OTBETCTBYIONINI (PU3NKO-MaTeMa-
TUYECKUI ammapar, METOJbl aHa-
JM3a ¥ MOJICIMPOBAHHUS, TCOPECTH-
YECKOT0 M JKCHEPUMEHTAIBHOTO
UCCIICJIOBAHMSI TNPU  PEIICHUU
npodecCHOoHaNbHBIX 3a7a4

OIIK-2.3 [TpumeHsieT MaTeMaTu-
YECKM anmnapar TEOpUH BEpOsIT-
HOCTEN U MAaTE€MaTU4ECKOU CTaTH-
CTHKHU

3HAThb:

OCHOBHBIC TCPMUHBI TCOPHUH SKCIICPUMCHTA

MCTOABI O6pa6OTKI/I OKCIICPUMCHTAJIBbHBIX JAHHBIX
MCTO/bI IIJIAHUPOBAHUS SKCIICPUMCEHTA

OCHOBBI MCTOAUKU PCHICHUSA H306peTaTeJIBCKI/IX 3aga4

yMeTb:

00pabaTrhIBaTh U aHAIM3UPOBATH PE3YJIbTAThl IKCIIEPUMEHTA C IPUBIICUEHUEM
COOTBETCTBYIOIEI0 MaTEMaTUYECKOT O arrapara
CTPOHUTS IIJIaH HKCIIEPUMEHTA

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

Jucuunnuna 6azupyercs Ha aucuuiinHe « Teopust BeposSTHOCTEH 1 MaTeMaTHYeCKasi CTATUCTUKA.
PesynbTarsl 00yueHus, Noay4eHHbIE IPU OCBOCHUHN AUCHUILINHBI, HEOOXOAUMBI TIPU BBHITIOJHEHUH BBITYCKHOM KBAIU(PUKAIIMOHHOMN pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1. CTpyKTypa AMCHUIITHHBI

OOm1ast TpyI0EMKOCTh JUCIUILIHBI COCTABISET 3 3aUeTHBIX euHUIBL, 108 qacos.

Pasgen fUCIHUILINHEL.

Pacrnipenenenue Tpyj0eMKOCTH pa3zena (B yacax) o BUJIaM

ConepxaHue caMOCTOSITEILHOM pa-

Ne | Dopma mpoMexyTOUHOI aTTe- & - & y4e6HO# paboTh! GoTsI
o/ CTaImH g g % % KouTakTHas Komt- (c yKa3aHI/Ie1::/1TJ\l'(_;1 :I:T();i?;? momn. 5.1 u
(no cenecmpan) 28 | O |Jex|mp| a6 |kmp [ukkn [ 1A | P | pome bt
1 | MeToasl CTaTUCTHYECKOM 00pa- 50 6 10 | 10 — — — — 30 — H3yuenne TeOpETHYECKOrO U IPAKTH-
OOTKH SKCIIEPUMEHTAIBHBIX 4ecKOro MaTepuarna:
JTaHHBIX [1] CTp. 87'157, 158'172, 246-260
[2] ctp. 253-273, 349-360
[5] ctp. 281-288
2 | MeTobl TUTAaHUPOBAHUS KCIIe- 28 6 4 4 — — — - 20 — W3yueHne TEOPETUYECKOTO U TPAKTH-
pUMEHTA U ITOCTPOCHHE IKCIIe- YECKOro mMarepuara:
PUMEHTANIBHBIX MJIaHOB [1] ctp. 173-245
[4] ctp. 16-26
3 | OcHOBBI TeOpUHU pelIeHUs N300- 12 6 2 2 — — - - 8 — W3yueHne TEOPETHYECKOTO U TPAKTH-
peTaTeNbCKUX 3a1a4 YeCKOro Marepuara:
[6] ctp. 239-277
3a4er ¢ OLIeHKON 18 6 — — — — — 0,3 - 17,7 | 3auer mo COBOKYIIHOCTH pE3yJbTaTOB
TCKYHICTO0 KOHTPOJIA YCIIEBAEMOCTHU
Hmozo 3a cemecmp 108 6 16 | 16 - - - 0,3 58 17,7




3.2. KpaTkoe cojep:kanue pa3iejion
6 cemecTp
1. Memoowr cmamucmuueckoti 06pabomxu IKCNEePUMEHMATIbHbIX OAHHbIX

CratucTuuecKuil aHamu3 pe3yabTaToB dKcnepuMmeHTa. (OCHOBHBIE 3aKOHBI PACIPEICICHUS
pe3yJbTaTOB OSKCIIEPUMEHTA KaK CIy4alHbIX BENUYHMH. TOUYEYHbIE M HMHTEPBAIbHBIC OLIEHKH
napaMeTpoB pacrpesesieHrs. MeTo MaKCUMaIIBHOTO TpaBaonooous. OyHKIMs mpaBaono100us.
Meton wmomentoB. IlpoBepka craructuyeckux rumnore3. Kpurepun mnpoBepkH —coOrjacus
AKCIICPUMEHTANIbHBIX ~ JAHHBIX € 3aKOHaAMU pacnpeneneHus. KoppensuuoHHBIM — aHaM3.
Bei6opounbsiii  KO3(QUIMEHT  KOppemsiiiHi, BBIOOPOYHOE  KOPPEISLMOHHOE  OTHOILIEHUE.
OnHOaKTOPHBIM ~ UCIIEPCHOHHBIM  aHaM3.  J[ByX(aKTOpPHBIM  IHUCIIEPCHOHHBIA  aHAJHU3.
Perpeccuonnslif aHanu3 pe3yabTaTOB IKCIIEPUMEHTA. Y paBHEHUS PETPECCUH.

2. Memoovl nianuposanus 3KChepuMeHma u noCmpoeHue SKCHePUMeHmMaIbHblX NAaH08
IInanupoBanue sKkcriepuMeHTOB. Llenu nanupoBanus SKClepuMEHTOB. Buasl mnanos. MaTtpuna
IUIaHUpOBaHUsl 3KcriepuMeHTa. [lonHblid (axropHelii miaaH. IlnaHupoBaHMe 3KCIEpUMEHTa IpU
IIOMCKE ONTUMANbHBIX YCIOBUH. MeToapl onTMMM3alUM IUIaHa 3KcnepuMeHTa. CHekTp IaHa,
MaTpulia criekTpa riana. Hopmanuszauus GakTopoB npu OpTOroHaaIbHOM IU1aHupoBaHuu. CBoiicTBa
IUIaHA DKCIEPUMEHTA: OPTOrOHAIBHOCTb, CUMMETPHUYHOCTb POTATA0EIBHOCTh IIIaHA, YCIOBHE
HOPMUPOBKH.

3. OcHogbl meopuu pewieHus u300pemamenbCcKux 3a0a4
Wcropus pa3BuUTHs M OCHOBHBbIE TEPMUHBI TEOPUH pelIeHus nzodpetarenbekux 3anau (TPU3).
OcHoBHble 11enU U 3aaa4y, npuHiunsl TPU3. [IpotuBopeune u naeanbHblii KOHEYHbIN pE3yNbTar.
3aKOHBI PA3BUTHS TEXHUUECKUX CUCTEM. AJITOPUTM peIlIeHHs U300peTaTenbCKUX 3a1a4

3.3. Tembl NpaKTHYECKUX 3AHATHI
6 cemecTp

3aKOHBI pacnpeeneHust c1y4alHbIX BenuurH (1 yac).
DKCcrepuMEHTAIbHBIN aHaJIN3 OJTHOMEPHON ciayyaiiHoW BennuuHsI (1 gac).
OrneHnBaHuE MapaMeTPOB CTaTUCTUYECKOro pacnpeneneHus (1 gac).
Craructuueckast mpoBepka craTUCTHUeCKUX rumnores (1 gac).
KoppemnsinnoHHbIii aHATN3 pe3yabTaToOB IKCIIEpUMEHTa (2 daca).
JlMCniepCHOHHBIN aHAIN3 Pe3yIbTaTOB dKCIIepUMeHTa (2 Jaca).
Meton HauMeHbIIMX KBaapaToB. JIunelnas perpeccus (1 gac).
JIByx(akTopHbIi perpeccuoHHbId ananu3 (1 yac).

[TonHblit (hakTOPHBI SKCIIeprUMeHT (2 daca).

MeToap! onTuMu3anuu (2 yaca).

Pemenne n3o0perarensckux 3amau (2 yaca).

CoNoOAEWNE

N
= o

3.4. TeMbl 1a00paTOPHBIX padoT
JlaGopaTopHbie pabOThI Y4€OHBIM TIJIAHOM HE MPETYCMOTPEHBI.

3.5.PI'P
PI'P yueOHBIM TUTaHOM HE TIPETYCMOTPEHBI.

3.6. TemaTnka KypcoBbIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoext/kypcoBast pabota yueOHbIM IJIAHOM HE MPEAYCMOTPEHHI.



3.7. CooTBeTCTBHE Pa3/ieJIOB TUCHUILIUHBI H ()OPMHUPYEMbIX B HUX KOMIIEeTeH I

Homep u HauMeHOBaHME PE3yIbTATOB HNunexc Howmep paznena nucuuniuHbl DopMBbI KOHTPOJIA
00pa3oBaHus MO JTUCIUILINHE KOMIIETCH- (B cootBercTBUU ¢ 11.3.1)
(B cOOTBETCTBUU C pa3zaenoM 1) 02078 1 2 3
3HaTh:
Tect «OcHOBHBIE TEPMUHBI TEOPUH
OCHOBHBIE TEPMHUHBI TEOPUH DKCIIEPUMEHTA OIIK-2.3 X p p
JKCIIEPUMEHTa»
Tectsl «OneHNBaHNEe TAPaMETPOB CTATUCTUYECKOTO pac-
npeneneHus. IIpoBepka CTaTHCTUYECKUX THIIOTE3)

METOABI 00padOTKU IKCIIEPUMEHTANBHBIX JaHHBIX OIIK-2.3 X belt 13 P o ’

«KoppensauuoHHBIN aHAIN3Y, «/{ACTIEPCHOHHBIN aHATIN3,

«PerpeccroHHBIN aHAIU3»
ITucemenHsIi onpoc 1o TeMe «llocTpoenue miaHa
METOABI IUIAHUPOBAHUS DKCIIEPUMEHTA OIIK-2.3 X
9KCIEPUMEHTa

OCHOBBI METOAMKH PELICHUS N300peTaTeNbCKUX OITK-2.3 % IMucemenHsIi OMPOC MO TeMe «OCHOBHBIE MMOHATHS TEOPUHU
3a1a4 ' penreHust n300peTaTeIbCKHX 3a1a9»
YMmern:
o0pabaThIBaTh M aHAM3UPOBATH PE3YNBTATHI IKC- .

Konrponbnas padota «MeToabl cTaTuCTHYECKOH 00paboT-
IIEPUMEHTA C TPHUBIICYCHUEM COOTBETCTBYIOLIECTO OIIK-2.3 X

KH 9KCIIEPUMEHTAIBHBIX JAHHBIX)
MaTEeMaTUYECKOI0 annapara
KonrtponbHas pabora «PerpeccnoHHbIi aHaNN3 U

CTPOUTH IIJIaH DKCIIEpUMEHTA OIIK-2.3 X P P P

OpPTOTrOHAJIbHOC IMJIAHUPOBAHUC IICPBOT'O IMMOPAAKA»




4. KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE MATEPHAJIBI
JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U ITPOMEKXYTOYHOU ATTE-
CTAIIMH ITO JMCIIUITJIMHE

4.1. Texkymuii KOHTPOJIb YCII€BA€MOCTH 110 JMCIUILIHHE:

6 cemecTp
— TECTUPOBAHHUE:
1. Tect «OCHOBHBIE TEPMUHBI TEOPUU IKCIIEPUMEHTA»
2. Tect «OuennBanue napaMeTpoB CTAaTUCTUYECKOTO pacnpenenenus. [IpoBepka ctatuctu-
YECKUX TUIIOTE3)
Tect «KoppensiuuoHHbBINA aHAIIN3.

3.
4. Tect «/lucriepcCHOHHBINA aHATU3Y

5. Tect «PerpecCuoHHBIN aHATTU3)
— KOHTPOJIbHBIE PA0OTHI:
1. KoutpoabHas padora «MeToibl CTaTUCTHUECKON 00pa0OTKH 3KCIIEPUMEHTAIbHBIX JaH-
HBIX»
2. KonrponbHas padora «IlocTpoeHue SKCIIepUMEHTAIBHBIX TIAHOBY
— IIMCbMEHHBIH OIIPOC:
1. TIIucemenHslit onpoc no reme «IlocTpoeHue miaHa skcrepuMeHTa»
2. IlucemeHHBIH onpoc 1o TeMe «OCHOBHBIE OHATHUS TEOPUH PEIIEHUS U300peTaTeabCKIX
3a1au»

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUILIUHBI SBIISETCS MPUIOKEHUEM A.
4.2. IlpomeskyTOoUHAs aTTeCTAlUs N0 JUCHUIINHE (YACTH JAMCHUILIHHBI):

6 cemecTp
3aueT ¢ OLEHKOM
OreHka onpezaensercss M0 COBOKYITHOCTH Pe3yJbTaTOB TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH B
cooTBeTcTBUM ¢ IlonmoxkeHneM o GaIbHO-pEHTHHIOBOH cucTeme s CTyAeHToB (uuuana HUY
«MDW» B 1. BomkckoMm.

B npunoxenue Kk TumioMy BHOCUTCS OLIEHKa, TIOJy4eHHast 3a 6 ceMecTp.

I[Ipumeuanue: OLeHOUHbIE MaTepUaIbl IO IUCHUIUIMHE NPUBEIEHBI B (POHJIE OIICHOYHBIX MaTe-
puanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

5.1. IleyaTHbIE M 3JIEKTPOHHbIC U3IAHUSA:

1. CemenoB, b. A. lHxeHepHBIH 9KCIIEPUMEHT B POMBIIIIJIEHHON TEIUIOTEXHUKE, TEIIORHEPTe-
TUKE W TEIUIOTEXHOJOTHSIX [DIeKTpOHHBIA pecypc]: yueb. mocooue / b. A. CemeHoB. — 2-¢ U3,
JIOTL. — DIIeKTPOoH. TeKkcToBble AaH. — CI16: Jlans, 2013.

Pesxxum moctyma: http://e.lanbook.com/books/element.php?pll_id=5107

2. I'mypman, B. E. Teopusi BeposTHOCTE W MaremMaTHyeckas CTaTHCTUKa: y4yed. mocobue /
B. E. I'mypman. — U3a. 9-e, crep. — M.: Beiciias mkona, 2003. — 479 c.

3. I'mypmamn, B. E. PyKkoBoJCTBO K peIICHUIO 3aa4 110 TEOPHUH BEPOATHOCTEH M MaTeMaTHYeCKOU
cratucTrke: yueo. mocodue / B. E. 'mypman. — Uzn. 9-e, crep. — M.: Beicmas mikosna, 2004. — 404 c.

4. Kanas, B. U. Teopus skcnepumenta: yue6. nocodue / B. W. Kams, E. B. Kams. - Bomk-
ckuit: @wman FOYBITIO MDU (TVY) B r. Bommkekom, 2003. — 50 c.



http://e.lanbook.com/books/element.php?pl1_id=5107

5. COopHHK 32324 10 TEOPUHU BEPOSATHOCTEH, MATEMATUUYECKON CTaTUCTUKE U TEOPUM Clydai-
HbIX QYHKIUN [DIeKTpOoHHBIN pecypc]: yueo. mocodue / A. A. CBemHUKOB; 1o oomel pen. A. A.
CBemHruKOBa. — DJIEKTPOH. TEKCTOBBIE AaH. — 5-¢ u3., crep. — CII6.: U3narenscTBo «Jlanby, 2013.
— Peskum mocryma: http://e.lanbook.com//book/5711

6. Anprmrymutep . Haiitu unero: Beeaenne B TPU3 — teopuro pemieHus n300peTaTesibcKuX 3a-
nad / I'enpux Anprmryminep. — M.: Anpnuna [Tabmumep, 2017. — 402 c.

5.2 JIuueH3uoHHOE M CBOOOHO PacnpocTpaHsieMoe MPOrpaMMHoe odecrneyeHme:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UuTepHeT-pecypchl, BKJIOYasi mpodeccuoHalbHbIe 0a3bl JAHHBIX U MH(POPMALHOHHbIE
CIIPABOYHbBIE CHCTEMbI:

YuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CrpaBouHo-1ipaBoBas cucrema «Koncynprant+» http://www.consultant-urist.ru

CrnpaBouHO-TIpaBoBas cucrtema «[ apant» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

basa manneix Scopus https://www.scopus.com

[Topran oTKpBITHIX AaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

basza OTKpeITBIX JaHHBIX MuHucrepcTBa Tpyda M COLMAIbHOW  3ammTel PO
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noii anexrponnoii oudnnoreku eLIBRARY.RU https://elibrary.ru/

ba3za maHHbIX MPOpeCCHOHATBHBIX CTaHAapTOB MHUHUCTEPCTBA TPY/Ia U COIIMATIBHOM 3aIUTHI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEpCTBA SKOHOMUYECKOT0 pa3Butus PO http://www.economy.gov.ru

ba3a oTkpeIThIX qaHHBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

DnexkTponHas 0a3za ganHbIx «M3aarenserBo Jlane» https://e.lanbook.com

denepanbHas TocyAapcTBeHHass MH(poOpManmoHHas cuctema «HaruoHanbHas 3JIeKTpOHHAsS
6ubamorexa» https://H306.pd

HanumonaneHslil mopTan onnaiiH o0yuenus «OTKpeIToe oOpa3zoBanue» https://openedu.ru

DnexTponHas 6a3a ganubx "Polpred.com O630p CMU" https://www.polpred.com

OdurnranbHeiil caliT DeepaabHOr0 areHTCTBA M0 TEXHHUYECKOMY PETYJIUPOBAHHIO U METPO-
noruu http://protect.gost.ru/

OnekrponHas oudbanoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI

JIeKIIMOHHBIE W MPAKTUYECKHUE 3aHSATHS MPOBOJATCS B YUCOHBIX ayTUTOPHUSIX, CHAOKEHHBIX
o0opymoBaHueM I MMOKa3a 00ydYaroluX MaTepUalioB, CPEICTBAMHU 3BYKOBOCIPOU3BENCHUS, JOC-
KOH ayJMTOPHOH, 000PYJIOBaHHEM IS TIPEJCTABJICHUS NIPEe3eHTANNH (TIa3MEHHAas ITaHelb, Iepco-
HaJbHBII KOMIBIOTED).


http://e.lanbook.com/book/5711
https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

IIpunoxxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TCOPI/ISI OKCIICPUMCHTA U PCHICHUC I/I306peTaTeJ'IBCKI/IX 3aJad

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIEr0 KOHTPOJISl yCIIeBAEMOCTH 0 JHCIUILIHHE!

KM-1
KM-2

KM-3
KM-4
KM-5
KM-6

KM-7
KM-8
KM-9

TecT «OCHOBHBIE TEPMUHBI TEOPUU IKCIIEPUMEHTA»

Tect «OueHnBaHue napaMeTpoB CTaTUCTUUECKOIO pacnpeaeneHus. [Iposepka craructuye-
CKHX THIIOTE3»

Tect «KoppensiuMOHHBIN aHAIU3)

Tect «JlucriepCUOHHBIN aHAIU3)

Tect «PerpeccuoHHbIN aHAIU3»

KonTponbnas padota «MeTo1bl CTAaTUCTHUECKON 00pabOTKH IKCIIEPUMEHTAIBHBIX JaH-
HBIX)

[Tucemennslii onpoc no teme «llocTpoenne miana SKCepUMeHTa

KonTponbnas padota «IlocTpoeHne s3KkcriepuMEHTAIbHBIX JIAHOBY

[TuceMenHbIi onpoc 1o TeMe «OCHOBHBIE MOHATHUS TEOPUH PELICHUS N300peTaTeIbCKUX
3a1au»

Bu npome:kyTO4HOI aTTecTallMu — 3a4€T C OLIEHKOU

TpynoeMKOCTh IUCHUIUIMHBI = 3 3.€.

Howep Paszen AUCIHIIHHEL Hrzexe KM-1| KM-2| KM-3| KM-4| KM-5| KM-6| KM-7 | KM-8 | KM-9
pazzena KM:
1 MeToJibl CTaTUCTUYSCKOM TKH
€TOJIbI CTATUCTUUYECKOM 00pabdo + + + + + .
OKCIICPUMCHTAJIBHBIX JaHHBIX
2 MeTo/ibl TUTAHUPOBAHUS SKCIIEPUMEHTA
Y TIOCTPOCHHE IKCTIIEPUMEHTATIBHBIX + +
TJIAHOB
3 OCHOBBI TEOpHH pelIeHNns u300peTa-

TCIBCKHUX 3a1a4

MunumaneHbii 0aut 3a KM 6 6 6 6 6 9 6 9 6

MaxkcumanesHsbIi 0amr 3a KM | 10 10 10 10 10 15 10 15 10
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OreHOuHBIE MaTepHAabl M0 TUCHMIUIMHE TMPEAHA3HAYCHbI U OIICHKH: JOCTH)KEHUS 00ydaro-
IIMMUCS 3allJIJaHUPOBAHHBIX PE3Yy/IbTaTOB OOYUYEHMsI IO AUCLUILIMHE, dTana (popMUpOBaHUS 3alljia-
HUPOBAHHBIX KOMIIETEHIIUH.

OneHouHble MaTepualibl 10 AUCLUILIMHE BKIIIOYAIOT OLEHOYHBIE CPEJICTBA JUIsl MPOBEIEHUS
MEPONPUITUHA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.

OneHouHbIEe CpeJICTBA /7Sl OLIEHKHU 3aIUIAHUPOBAHHBIX PE3yJIbTATOB OOYUYEHMS 110 AUCLUILINHE,
COOTHECEHHBIX C MHAUKATOPAMH IOCTHIKEHUS KOMIIETEHIIMMN:

Koapr nagu-
3amTaHupoBaHHEBIE PE3yIbTATHl O0yUCHHUS
KaTopoB J0- OueHoYHOEe CPeICTBO
10 JTUCIUILINHE
CTH)KEHUS (TMD ¥ HANMEHOBAHUE)
KOMITETEHI[UN
3HaTh:
Tect «OCHOBHBIE TEPMUHBI TEOPUU
OCHOBHBIE TEPMUHBI TEOPUU IKCIIEPUMEHTA OIIK-2.3
SKCIIEPUMEHTA
Tectsl «O1IeHNBaHKE TAPaMETPOB CTa-
TUCTUYECKOTO pacnpesenenus. [lposep-
Ka CTATHCTUYECKUX THUIIOTE3Y,
METOJBI 00paOOTKH SKCIICPUMEHTATBHBIX JaHHBIX OIIK-2.3 o
«KoppemnaunoHHbIN aHamI3, «Jlucmep-
CUOHHBIN aHaNu3», «PerpeccuoHHbII
aHaJIN3»
[TuceMeHHBIH onpoc 1o TeEMe
METO/IbI IJITAHUPOBAHUS SKCIIEPUMEHTA OIIK-2.3

«[TocTpoeHue MmIaHa SKCIIEPUMEHTa
ITuceMenHBIi onpoc no Teme «OCHOB-
OCHOBBI METOJIMKH PEIICHUS N300peTaTeIbCKIX 3314 OIIK-2.3 HBIC TIOHATHS TEOPHH PEIICHUS H300pe-
TaTCIbCKUX 33129

YMmerh:

00pabaThIBaTh ¥ aHAJIM3UPOBATh PE3yJIbTAThl IKCIIe- Kontponsnas pabora «MeTonsl cTaTh-

PUMEHTA C IPUBJICYEHUEM COOTBETCTBYIOLIETO MaTe- OIlK-2.3 CTHYEeCKON 00paboTKH SKCIIEPUMEHTAb-

MaTHYECKOI'0 anmapara HBIX TAaHHBIX»
KonTponbHast pabota «PerpeccuoHHbIN

CTPOMTSH IUIAaH SKCIIEPUMEHTA OIlK-2.3 aHaJIN3 ¥ OPTOTOHANBHOE IUIAHUPOBaHHE

MIEPBOTO MOPSAKA»

Coaep:xanue oneHOYHBIX cpencTB. [llkana u KpuTepun oneHNBaHUA

Tect «OcHOBHBIE TEPMHHBI TEOPUH IKCIIEPUMEHTA)
Tect coctout u3 12 Bonpocos. Bpemst BoinosiHEHUs 15 MUHYT.
IIpumep BapuanTa Tecra:

1.  DkcrnepuMeHT — 3TO METOJl MO3HAHUS, TPU OMOILM KOTOPOTO
a) co3aeTcsl TOYHAash MaTeMaTudeckas MojeNb 00bekTa, onuchiBaemas AuddepeHiu-
JIbHBIM YpaBHEHHEM;
0) 0OOBEKT U3YYAETCS B €CTECTBEHHBIX YCIOBHSIX;
B) 00BEKT U3y4yaeTcsi B KOHTPOJIMPYEMBIX U YIIPABIISEMBIX YCIOBUSIX;
I') IOJIy4aeTcsi TOYHOE aHAIUTUYECKOE PElIeHHE JJISl OMHCAHMS CIIOKHBIX (PU3NYECKUX
IIPOLIECCOB.

2. HaGmonenue — 3T10
a) LeJICHANPaBICHHOE BOCTIPUSATHE U PETHCTPAIHS MTOBECHHUS H3y4aeMOT0 00bEKTa;
0) co3laHne MaTeMaTHIEeCKOW MOJIETN O0BEKTA,
B) H3yueHUE 00HEKTA B CIICIIUATHLHO CO3JaHHBIX, KOHTPOIUPYEMBIX YCIOBUSX;
T) y4eT pa3JInYHbIX CBOMCTB 00BEKTa O€3 MPUBSI3KU K KaKOW-THO0 11eJH.

3.  TexHomoruyeckuit IKCIEPUMEHT — ITO
a) MpoBepKa paboTOCITOCOOHOCTH TEXHUYECKOTO YCTPOMCTBA;
0) uccienoBaHNe KaYECTBEHHBIX WM KOJIMYECTBEHHBIX XaPaKTEPUCTHK TEXHUYECKOTO
YCTPOMCTBA;
B) MPUMEHEHHUE TEXHOJIOTUU B IPOMBIIIIICHHOM TPOU3BO/ICTBE;



4.

5.

10.

I') pa3paboTKa HOBOW MM yTydIlIEHHE UMEIOIIEHCS TEXHOIOTHH.

Koppensauunonnslii aHaaus — 3T0
a) ONpe/eTICHHE CTETIEHU BEPOSITHOCTH CBS3HM MEXIy JByMs M Oojiee CIy4ailHbIMU Be-
JUYUHAMU;
0) OlLIEHKA CYIIECTBEHHOCTHU BJIMSHUS KaueCTBEHHBIX (DAKTOPOB Ha pe3yNabTaThl HAOIIO-
JEHUI 32 00BEKTOM;
B) YCTAQHOBJICHHE NPEAINOIAraéMbIX OTHOIICHHNA MEXIYy KOJIWYECTBEHHOU pe3yabTHPY-
IOLIEH MepeMeHHON M HECKOJIbKUMU HE3aBUCUMBIMU TIEPEMEHHBIMU, BXOSIIUMU B MO-
Jienb 00BbEKTa;
T') ONpe/Ie/IeHNE YUCTIOBBIX XapaKTEePUCTUK JBYMEPHBIX CIIyYalHBIX BETHYUH.

Perpeccuonnsliii aHanus — 310
a) ONpe/ielIeHne YKMCIOBBIX XapaKTEPUCTUK KOJMYECTBEHHOM pPe3ysbTUpYIOILEH Iepe-
MEHHOW U HE3aBUCHUMBIX IIEPEMEHHBIX;
0) ycTaHOBJIEHHE MPEAINOJIAraeMblX OTHOIIEHUN MEXIy KOJIWYECTBEHHOU pe3ylbTUPY-
IOLIEH MepeMEHHON M HECKOJIbKUMU HE3aBUCUMBIMU NIEPEMEHHBIMU, BXOSIIUMU B MO-
JIeJb OOBEKTA,;
B) OIpe/ENICHUE CTEIIEHU BEPOSITHOCTH CBSI3M MEXAY ABYMs U Ooiiee CilydallHbIMU Be-
JUYUHAMU;
I') OLIEHKA CYIIECTBEHHOCTH BIIHMSHUS Ka4eCTBEHHBIX (DAaKTOPOB Ha Pe3yJabTaThl HAOIIO-
JEHUH 32 OOBEKTOM.

Jns IuCKpeTHOM CilydyallHOW BEJIMYMHBI 3aKOH pAcHpeIeSICHUS 3a/1aH €CIIU
a) MepeyurciIeHbl BCE BO3MOKHBIE 3HAUCHUS CIIy4aliHON BEJIMYMHBL;
0) yka3aH IPOMEKYTOK, Ha KOTOPOM 3aJiaHa CiTy4daiiHasl BEJIMUNHA;
B) YKa3aHO MHO>KECTBO BO3MOXKHBIX 3HAYEHHUH CIy4ailHOW BENWYUHBI, © COOTBETCTBY-
IOMKUC OTUM 3HAUYCHUAM BEPOATHOCTH,
T') yKa3aH croco0 KOJUYECTBEHHOTO OMpPEEICHHs BEPOITHOCTH MOMAalaHus CIy4aitHOM
BCJIMYHHLI B JHO6YIO 00J1aCTh MHOYKECTBA BO3MOYKHBIX 3HAUECHUH.

WnTerpanbHas pyHkuus pacnpenenenus F(X) ciydailHON BenuuuHBl X ONpEAEISEeT BEpo-
SATHOCTB TOT'O, UTO
a) cioyyaiiHas BennunHa X MPUHUMAET 3HaY€HHUE, paBHOE HEKOTOPOMY 3HAUEHHIO X ;
0) ciyuaiiHas BenuunHa X NPUHMMAET 3Hau€HHE, MEHbIee HEKOTOPOro 3HaYeHUs X ;
B) ciyd4aiiHas BelMuMHa X MpPUHUMAET 3HaueHue, 00Jbllee HEKOTOPOro 3HaUeHHs X ;
I) cioyyaiiHas BenMuMHa X NPUHMMAET 3HAUY€HHE, MEHbIIEe WM PAaBHOE HEKOTOPOMY
3HA4YCHHUIO X .

BriOepute BepHOe CBOWCTBO MHTETpaibHOM QyHKIMM pacnipenenenus F(X):
a) 0<F(X)<1 VxeR;
0) F(—o)= lim F(x)=1;
X—>—00

B) F(+0) = lim F(x)=0;
r) F(x)=F(x,) mpu X <X,.

@OyHKIUSA TUIOTHOCTH paclipelielieHusi BeposiTHocTe p(X) oOnamaer cienyroluM CBOM-
CTBOM:

a) _[ p(x)dx=0; 0) _[ p(x)dx = const;;
B) Ip(x)dx =1; r) Ip(x)dx — pacxoauTCsl.

MaremaTrnyeckoe OKHUIaHUE HENTPEPHIBHOW CIIy4ailHOM BEJIMYUHBI X PaBHO



a)Mx=Txdx; 6)MX:+J'OOp(x)dx;

—00

400 +00
B) My = jxp(x)dx; r) My = Ixz p(X)dx.
11. BapuanuoHHbIM PsJ IIOJNy4arOT U3 UCXOAHBIX JAHHBIX X, X,,..., X, IIyT€M pacCIOJI0XKEHUS
BapuaHT

a) B IIOPsi/IKE BO3pACTaHMs;

0) B opsiike yObIBaHUS;

B) B IIPOM3BOJILHOM IOPSIKE;

T') B IOPSJIKE BO3pacTaHusi 0€3 MOBTOPSIOLIUXCS FIIEMEHTOB.

12.  HecwMmerieHHON TOYEUHON OLIEHKOM reHepaabHOM cpeiHel (MaTeMaTHUeCKOro 0XKUJaHNs)
SBJIAETCSA
a) BBIOOpOYHAst Cpe/iHss BEIMUMHA;
0) BBIOOpOYHAS AUCTIEPCHS;
B) BBIOOPOYHOE CpeHEE KBAPATUUECKOE OTKIIOHEHUE
T') UCIIpaBJIEHHAsl BBIOOPOYHAS TUCIIEPCHUS.

[To pe3ynbTaTamM TECTHPOBAHUS BHICTABIISCTCS:
— 10 6annoB, ecnu MpaBUIIBLHO BBIMOIHEHO HE MeHee 90% 3amanuid.
— 8 6ayIoB, eciii MPaBUWJILHO BHITIOJIHEHO HE MeHee /5% 3anaHuii;
— 6 6ayIoB, €cU MPaBUIILHO BBITIONHEHO HE MeHee 50% 3axanuii

Tect «OneHnBaHNe MapaMeTpPoB cTaTHCTHYecKOoro pacmnpeaenenus. [lposepka cratucruve-
CKHMX FHIIOTE3»

Tect coctout u3 12 BonpocoB. Bpewmst BoinosiHeHus: 15 MUHyT.

ITpumep BapuaHTa TECTA:

1.  TlapameTtpsl pacnpeaeneHus CIy4aitHON BETHUYUHBI MOTYT OBITh OIICHEHBI
a) ¢ MOMOIIBI0 CPABHEHUS 3aKOHA pacIpeelIeHHs] CIIy9ailHOM BETMUUHBI C H3BECTHBIMU
3aKOHaMH pacIpeeICHNUs;
0) Ha OCHOBAHHMH W3YYEHHUS BHIOOPKHU U3 T€HEPATbHON COBOKYIHOCTH CIy4YailHOW BeNH-
YUHBI;
B) MIOCPEJICTBOM HAXOXKICHHSI MAaTEMAaTHUECKOTO OXHAAHUSA M JUCTIEPCUU CIydailHOU
BEJINYHHBI,
r) rpaduuecky yepe3 MOJUTOH U TUCTOTPaMMY paclpeIeeHus.

2.  Craructhueckas OIeHKa SBIIIeTCs 2P EKTUBHOM, €CITN
a) ee MaTEMaTHYECKOE 0XKUAAHUE PABHO OLIECHUBAEMOMY I1apaMeTpy;
0) oHa UMeeT HAaUMEHbIIYIO AUCIIEPCHIO TIPU 3aJaHHOM 00beMe BBIOOPKH;
B) C yBeJIMUEHUEM 00bEeMa BHIOOPKH OHA MPUOIMKAETCS K MCTUHHOMY 3HA4EeHHUIO Mapa-
MeTpa;
I') OHa UMEET JUCIEPCHUIO0, PaBHYIO HYJIIO.

3. ToyeuHas oreHKa mapameTpa — 3TO
a) HEKOTOpOe YHCII0, HalJICHHOE MCXO0/Is U3 MPENION0OKEHHUs O XapaKTepe pacrpejerne-
HUS CIy4allHOW BEJIMYMHBI,
0) KOHCTaHTa, HE 3aBUCAIIAS OT CIIy4allHbIX BEJIMYUH BEIOOPKH;
B) 3HAUCHHUE HEKOTOPOU (PYHKIIMU OT HAOIIOJaEMbIX CITyYallHBIX BEJIMYUH BHIOOPKH;
r) rpaduueckoe n300pakeHue pacrpeieieHus Cy4aiiHO! BEeTHYNHBI.

4. HecMeleHHOH U COCTOATENBHOM OIIEHKOI reHepaibHOro MaTeMaTHYecKoro oxuganus M X
SIBJISIETCS



_ 12 _ 14,
a) XB:—ZXi; 6) xB:—Zxi
niz Nz

n
2 n ) 2 1 o \2
B) S°=——Dy; r) ST=—""" (% —%z)°.
Ecnu pacnpeneneHue ciaydaiiHOM BEJIMYMHBI 3aBUCUT OT OJHOrO Iapamerpa €, TO Ui
HAXOXJICHUS €ro OLIEHKH 110 METOAY MOMEHTOB HEOOXOMMO

a) PeLINTh OTHOCUTENBHO € ypaBHeHHE My =Xy,

0) pemuTh OTHOCUTENBHO @ ypaBHeHHe My =Dy ;

B) PELINTh OTHOCUTENILHO & ypaBHeHHe My = s

M, =X
o X B
T') PCIIUTh OTHOCUTEIILHO & CHCTEMY YPaBHCHUU

x =Yg
3a TOYEeUHYIO OLIEHKY MapameTpa &, COrJIacHO METOly HauOOoJIbLIEro MpaBonoa0ous, 6epyT
TaKoe ero 3HaueHue @, mpu KOTOPOM (QPYHKITUS PaBIOTIOA0OHS
a) paBHA HYJIIO;
0) nocTuraeT MUHUMYMa;
B) JIOCTUTae€T MAKCUMYMa;
T') ABJIIETCS IOCTOSIHHOW BEITMUUHOM.

I[OBepI/ITeJII)Hblﬁ HHTCPBAJI AJId MAaTEMAaTUUYCCKOI'0 OKHJIaHHA a npu H3BECTHOM AUCTICpCUUA

2
O HUMECT BUJ

= o = o _ S _ S
a) Xg———=<a<Xz+— 0) Xg ——F—=<a<Xz+—

Jn Jn’ Jn Jn’

= o} = o . = S _ S
B) xB—t-—<a<xB+t-ﬁ, r) xB—t-—<a<xB+t-ﬁ.

Jn Jn

NHTepBanbHON OLEHKON ¢ HAIEKHOCTBIO ¥ JUIS CPEHEro KBAaIPaTUYECKOTO OTKIIOHEHUS O
npu ( <1 sBusieTcs uHTEpBa

a) SA-g)<o<S@+q); 0) g1-S)<o<q@+S);

B) S(l+q)<o<S(-q); r) 0<o<S@+q).

Ommbka | pona —
a) MPUHUMAEM BEPHYIO HYJICBYIO THIIOTE3Y;
0) oTBepraeM BEpHYIO HYJEBYIO TUTIOTE3Y;
B) IPUHAMAEM HEBEPHYIO HYJEBYIO TUITOTE3Y;
') OTBEpracM HEBEPHYIO HYJIEBYIO TUIIOTE3Y.

YpoBeHb 3HAYUMOCTH ¢ — 3TO
a) BEpOSITHOCTh IOIyCTUTH onOKy | poxa;
0) BEpOATHOCTH JoIycTUuTh omuoKy Il poma;
B) BEPOATHOCTh MPUHSTH BEPHYIO HYJIEBYIO TUIIOTE3Y,
I') BEPOSITHOCTh OTBEPHYTh HEBEPHYIO HYJIEBYIO TMIIOTE3Y.

CrarucTuueckuil KpuTepuil —
a) MpaBUJIO AJI IPOBEPKU CTATUCTUYECKON TMIIOTE3bI;
0) HaliIeHHbIE OLICHKH [TapaMEeTPOB paclpeieleHus TeHepalbHON COBOKYITHOCTH;
B) CIeLMAIbHBIM 00pa3oM MoAoOpaHHast ciy4aifHas BeTUYMHA, UCIIOJIb3yeMas JUIsl TIpo-
BEPKU THIIOTE3HI;
T') YUCIIOBBIE XapaKTEPUCTUKH BHIOOPKH.

OO65acTh NPUHATHUS TUIIOTE3BI — 3TO



a) o0JacTh TaKWX 3HAYCHHWH KpUTEpHs, MOMaJaHie B KOTOPYIO KPUTEpHUS HEBO3MOXKHO
IPY CIIPABEAIMBOCTH HYJIEBOW TUIIOTE3HI;

0) obyacTh TakMX 3HAYEHUM KPUTEpUs, [IONAlaHuE B KOTOPYIO KPUTEPUS BEPOSTHO MpU
CIIPaBEUIMBOCTH HYJIEBOM I'MITOTE3bI;

B) 00JacTh TaKUX 3HAYCHUH KPUTEpHs, NONAJAaHUE B KOTOPYIO KPUTEPHs JOCTOBEPHO
IPY CIIPABEAIMBOCTH HYJIEBOW TUIIOTE3HI;

r) 00J1aCTh TAKUX 3HAUCHHUH KPUTEPHS, OMAJaHNe B KOTOPYIO KPUTEPHUS MaJIOBEPOSTHO
IPY CIIPABEATMBOCTH HYJIEBOW TUIIOTE3HI.

[1o pe3ynbTaraM TeCTUPOBAHUS BHICTABIISETCS:
— 10 6amnoB, eciu MpaBUIILHO BBIMOJIHEHO HE MeHee 90% 3amanuid.
— 8 6ayIoB, eciii MPaBUWILHO BHITIOJIHEHO HE MeHee /5% 3a1aHuii;
— 6 6aIoB, ecnu MPaBUIILHO BBITIONHEHO He MeHee 50% 3amanmii

Tect « KoppeJsiiHOHHBIH AaHAJIN3»
Tect coctout u3 12 Bonpocos. Bpemst BointosiHeHUs 15 MUHYT.
IIpumep BapuanTa Tecra:

1. [ns aByx BenuuuH X WY MEpOi CBS3H CIY:KUT KOPPETSIIUOHHBI MOMEHT, KOTOPBII BbIUKC-
nsieTcs mo hopMyiie:

a) cov(X,Y) =(X +My )Y + My );
6)CoV(X,Y) = (X =My )(Y =My );

B) cov(X,Y)=M[(X + M, )Y + M, )];
rycov(X,Y)=M[(X =My )Y =M, )].

2. CraTHCTHYeCKOH Ha3bIBAIOT 3aBUCUMOCTD, IPH KOTOPOH
a) U3MEHEHUE OJHOM U3 CIy4alHBIX BEIMYMH BJICYET M3MEHEHHME 3aKOHA pacipeselie-
HUs IPYrOW;
0) Ka)KJOMY 3HAYEHHUIO OJHOM W3 BEJIMYMH COOTBETCTBYET EIWHCTBEHHOE 3HAUY€HUE
ApYToi;
B) CcllydaliHble BETUYMHBI IPUHUMAIOT OJIHU U T€ K€ 3HAUCHUS;
I') CllydaiiHble BEJIMYHMHBI PACIpeesIeHbl TI0 OJTHOMY U TOMY e 3aKOHY.

3. Ilpu momoXuTenpHON KOPpesInn
a) BEJIMYMHBI CBSI3aHbl (PYHKLIMOHAIBHOMN 3aBHCUMOCTBIO;
0) ¢ yBeTMYEHHEM OJIHOM MepeMEeHHON yBEIMYMBAETCS Ipyrasi epeMeHHasl;
B) C yBEJIMUYEHUEM OJIHOM MEPEMEHHOI pyras IepeMeHHasi yObIBaeT;
T') CBSI3b MKy BEIMYMHAMHU OTCYTCTBYET.

4.  BpiOopouHbIil K03()(PUIIMEHT KOPPEAILUH BEIYUCISAETCS 10 popmyIie

n
a) Ty = (% —Xz)(Y; — ¥5) ;6) I'xy =NOK Oy ;
~

3 (% — %)(¥; — Vi)
=1

B) Iy = =

;r) My = (Xi — )_(B)(yi — VB) .

Noy oy Noy oy

5. Ilycts Bce 3Ha4YeHHs KOJIMYECTBEHHOTO MpHu3Haka X pa30oMThl rpymnmbl. BHyTpurpynmnosas
TMCHEPCHS OTPAKACT
a) BapHaLMIO, TIPOUCXOSIYIO MO/ BIUSHUEM HEYYTEHHBIX (PAKTOPOB M HE3aBUCSIIYIO
OT TMPHU3HAKA, TIOJIOKCHHOTO B OCHOBAHUE TPYMITUPOBKH;
0) BapuaIuio npu3Haka, 00yCIOBICHHYIO BIUSHHEM (akTOpa, MOJIO0KEHHOTO B OCHOBA-
HHE TPYIIINPOBKY;



B) BapuaIlMIO IPU3HAKa [0 BCel COBOKYIMHOCTH IO/ BIUSHUEM BceX (akTOpoB, 00ycCIo-
BUBIIMX 3Ty BApUALIUIO;
')BapualyIo IPU3HAKa BHYTPH TPYIII.

6. Mexnay npuzHakamu X U Y CyLIECTBYeT (PYHKIMOHAJIbHAS 3aBUCUMOCTb, €CJIH BHIOOPOU-
HO€ KOPPEJSLMOHHOE OTHOILIEHUE

a) 7y, =0:0)m, =1;
B) 0<n,, <li)n, >1.

7.  AnpTepHaTHUBHAs TUIIOTE3a MPHU IPOBEPKE BHIOOPOYHOTrO KO3(duIMeHTa HA 3HAYUMOCTH
(bopMyIHpYIOTCS ClIeAYIONIas HyJeBasi TUIIOTe3a:
a) Hyiryy =0;6)H, i1y >0;
B) Hyiryy <O Hpirgy >1.
8.  BriOepure dhopmyny ans HaxoxaAeHUs KOAPPUITUEHTA KOPPETSAIUH:
cov(X,Y) cov(X,Y) .

Vo= o,y VP =5, b,
X X
VDx -Dy | Dy +Dy

B) Pxv = cov(X,Y)’ D) pxy = cov(X,Y)

9.  MexrpynmnoBast JUCTIEPCHSI— 3TO
a) Bapualys, IpOMCXOoIAIlas 10/ BIMSHUEM HEYUYTEHHBIX (DAKTOPOB M HE3aBUCAIIAs OT
IIPU3HAKA, 0JI0KEHHOI'O B OCHOBAaHUE I'PYIIIUPOBKH;
0) Bapuanus MpU3HaKa MO BCe COBOKYIHOCTH IOJI BIUSHUEM BcexX (pakTopoB, o0ycio-
BHBIIIMX JTY BAPUALIHIO;
B) BapHalus MpU3HaKa, 00yCIOBJIEHHAs BIUsSHUEM (DaKTOpa, MOJI0KEHHOTO B OCHOBAHUE
ITPYIIUPOBKY;
I') Bapualys Npu3HaKa BHYTPHU TPYIII.

10. ]l OLIEHKH CTETIeHH HEeTMHEWHOH CBS3M MeXy X U Y UCIONB3YIOT CIESIYIONIYIO BETUUUHY

O, o)
_ _6Hp . _ T medgcep .
a) 77xy - o ’ 6)77xy - '
06wy 06wy
_ “mexcep _ “euep
B) 77xy - D ’ F) 77>(y - D
06wy obw

11. OrpuuarenbHas KOppesAMs MOKa3bIBAaET, YTO
a) CBSI3b MEX]ly BEIMYMHAMH OTCYTCTBYET;
0) BEJIMYMHBI CBA3aHbI (PYHKIIMOHAIBHOM 3aBUCUMOCTBIO;
B) C YBEJIMUYEHUEM OJJHOM NMEPEeMEHHOMN YBEINUNUBAETCA Apyras epeMeHHas
I') C YBEJIMYCHHUEM OJJHOM MEPEMEHHOM Jpyras nepeMeHHasyMeHbIIaeTCs

12. Bemuumebl X W Y CBSI3aHBI YMEPEHHOH OTPUIIATENFHON KOPPEISIIHOHHON 3aBUCHMOCTHIO,
ecii K03 (HUITMEHT KOPPEesIIUU
a) pxy =—1; 6)—0,7 < pyy <—0,5;

[1o pe3ynbTaraM TeCTUPOBAHUS BHICTABISETCS:
— 10 6annoB, ecnu MpaBUIIBLHO BBIMOJIHEHO HE MeHee 90% 3amanuid.
— 8 GamioB, eciu MPaBUIIBLHO BBITIOJIHEHO HE MeHee /5% 3amanwii;
— 6 6amioB, ecnu MPaBUIIBLHO BBITIONHEHO HEe MeHee 50% 3amanmii



Tecr «/IlucrnepcHOHHBIN AHAIN3)
Tect cocrout u3 12 BonpocoB. Bpems BoinosiHeHUs 15 MUHYT.
IIpumep BapuanTa tecra:

1.

C TouKH 3peHHsI JUCIEPCHOHHOTO aHAIHM3a O0ILast IUCIICPCHS CITy4aiiHOW BETMUUHBI
a) pasnaraeTcs Ha HE3aBHCUMBIE CilaraeMble, 0OYCIIOBJICHHBIE JEHCTBHEM(AKTOPOB, U
OCTaTOYHYIO TUCIIEPCHUIO0, BO3HUKAOLIYIO ITOJ1 BO3ICHCTBUEMCITYYaifHBIX IPHYHH;
0) coBnagaer c aucrepcuel, 0OyCIOBIEHHON TOJIBKO NEHCTBHEM psla HE3aBUCHUMBIX

(hakTOpoB;
B) COBIIAJAET COCTATOYHOM AMCIIEpCHel, BO3HUKAIOUIEH MOJI BO3ACHCTBUEMCITYyUYaHbIX
MPUYNH;
T') ABJIIETCS IOCTOSIHHOW BEIMUUHOM.
0 i S, S5 S?
JHOPOAHOCTh psfia JAUCHEPCHM BOCHPOU3BOAUMOCTH Si, S5, ..., S;B 0IHO(AKTOPHOM
JUCIIEPCUOHHOM aHaJIu3€ MPOBEPSAETCS MPU OMOIIU
a) G-kputepust Koxpana; 0)F- kpurepus Oumiepa;
B) t-xkputepust CTbIOJCHTA; I') KpUTepUs 7.

B onHOGaKTOPHOM MCIEPCHOHHOM aHANM3€ PE3YJIBTAT JHOOOro M3MepeHus Yij, MOXKHO
TIIPEJICTABUTL MOAENBIO Y = 1 + ¥; + & . B 9T0ii Mofienn &j; — 910

a) OIIEHKAa MaTeMaTHYECKOTO OKUIAHUS OTKIIMKA 110 pe3yabTaTaM BCeX HaOJIIOICHHIA;

0) OTKIIOHEHHE, BBI3BAHHOE i-M H3MEHEHHEM YPOBHS KOHTPOIHPYeMOro (akropa;

B) ClIydaiiHOC OTKJIOHEHHE OTKJIMKA TIPH |-M MapajuieibHOM M3MEPEHUH Ha I-M YpOBHE
KOHTpoJupyemoro ¢akropa X ;

I)IMCcHepCcHs BOCIPOU3BOAMMOCTH PE3YIbTATOB BCErO AKCIIEPUMEHTA.

Cpennsist tucnepcus BOCIPOU3BOJUMOCTH PE3YyIbTaTOB HKCIIEPUMEHTA — 3TO
a) KOJIMYECTBEHHAs OLIEHKA paccesHusl 3HaYeHUH OTKJIMKA MOJ BIMSIHUEM HEKOHTPOJIH-
pyembIX (pakTopoB;
0) KOJIMYECTBEHHAs! OLIEHKA pacCesHUs 3HAUEHUN OTKIMKAa «MEXAy Tpylnamu», BbI-
3BaHHOTO KOHTPOJIUPYEMBIM (PaKTOPOM;
B) KOJIMUECTBEHHAs OlLIEHKa pacCesHUsA3HAYEHUI OTKIIMKA, BHI3BAHHOTO KaK KOHTpPOJIH-
PYEMBIMH, TaK U HEKOHTPOJIUPYEMbIMH (haKTOpamH;
r)cpe/iHee 3HaYeHNe OTKINKA, BBI3BAHHOTO BHYTPU IPYIIIL.

B 1BYX()aKTOpPHOM IMCIIEPCHOHHOM AHANM3E PE3YJIBTAT JIOOOTO M3MEPEHHS Yjj, MOXKHO

TIPENICTABUTD MOJENBIO Vi = 1+ & + S + Vi + . B oT0l Momenm yj; — 910
a) OTKJIOHEHHUE, BEI3BAHHOE N3MepeHneM (akTopa X; Ha i-M ypOBHE;
0) OTKJIOHEHUE, BBI3BaHHOE n3MepeHneM (akropa X, Ha K -M ypoBHe;
B) OTKJIOHEHHE 3a CUeT B3aUMOJeHCTBUS (hakTopoB X 1 X, ;

I')OTKJIOHEHHE, BBI3BAHHOE BIIMSHUEM HEKOHTPOJIHMPYEMBIX (PaKTOPOB B j-M Mapajuielib-
HOM M3MEPEHHU PU 33J]aHHOM COYETaHHU I-TO U K-ro ypoBHEil KOHTPOIUpPYEeMBIX (ak-
TOPOB.

Js oneHkn BiusiHUS (pakTopa X;Ha pe3ynbTaT SKCIEPUMEHTa B ABYX(AKTOPHOM JIHUCIEp-
CHOHHOM aHaJIN3€ CPABHUBAIOT
a) AUCIEPCUI0 M3MEHYMBOCTH OTKJIMKA IOJ BiMsSHHEM (hakTopa X; U AUCIEPCHIO OT-
KJIMKa NOJ BIusHUEM (akTopa X, ;
0)aucrepcuio U3MEHYMBOCTU OTKIIMKA MOJ BIMsHMEM (akTopa X; M JHUCHEPCUIO 3a
CYET B3aMMOJCHCTBUS TIEPBOTO U BTOPOTO (PaKTOPOB
B) JAUCIIEPCHIO M3MEHUMBOCTH OTKJIMKA MOA BIUsSHUEM (akTopa X; M JUCHEPCUIO BOC-
POM3BOIMMOCTH SKCIIEPUMEHTA;



7.

8.

10.

11.

12.

T') IUCHEPCUI0 U3MEHYMBOCTH OTKJIMKA 0] BIUsAHUEM (akTopa X; U oOIIyt0 Aucmep-
CHIO OTKJIMKOB OTHOCHTEIHHO OOIIEro IEHTPa PacipeaesiCHHs.

Jlns onpeneneHys 3Ha4MMOCTH BIUSHUS (aKTopa Ha pe3yibTaT SKCIEPUMEHTA B JUCIIEPCH-
OHHOM aHaJIN3€ CPAaBHUBAIOT
a) O0ILYyI0 AUCIIEPCUIO U TUCIIEPCHIO, OOYCIOBIEHHYIO MEKIPYIIIOBBIM Pa3opocoM MO
BO3JIeICTBUEM KOHTPOJIIUPYEMOro (pakTopa;
0) 0011y TUCTIEPCHIO C CYMMOMN TUCTIEPCH, 00YCIOBICHHBIX MEXIPYIIIOBBIM U BHYT-
PUTPYMIIOBBIM pa30pocoM;
B) OOIIYIO TUCIIEPCHUIO, U JAUCIIEPCUIO, OOYCIOBIECHHYIO0 BHYTPUIPYIIIOBBIM pa3dpocom
(IucnepcHio BOCIPOU3BOJMMOCTH SKCIIEPUMEHTA);
I') AMCHEPCHIO, OO0YCIOBJICHHOM MEXIPYIIOBBIM Pa30pocoM IOJ BO3AEHCTBUEM KOH-
TpoJMpyeMoro (pakropa, U JUCIEPCHIO, 00YCIOBIEHHONW BHYTPUTPYIIIOBBIM pa3zopocoM
(Iucnepcuy BOCIPOU3BOAMMOCTH SKCIIEPUMEHTA).

Ycnosue MNMPUMCHUMOCTH JUCIICPCHUOHHOI'O aHaJIK3a 3aKJII049acTCAa B TOM, 4TO

a) IUCTIEPCUU BOCIIPOU3BOJUMOCTH IKCIIEPUMEHTA 812 , 822 , ...y S2TIONOKMTENBHBI

0) rumoTe3a 0 CTATUCTHYECKOM PaBEHCTBE IHMCIIEPCUN BOCIPOU3BOJUMOCTH JKCIICPH-
menta S2, SZ, ..., S,f MIPUHUMACTCS;

B) THUIIOTE3a O CTATHCTUYCCKOM PABEHCTBE JHUCIICPCHA BOCHPOU3BOJUMOCTH IKCIEPU-
menta S2, 822 , ..., SZoTBepraercs;

I') JUCIIEPCUU BOCIIPOU3BOIUMOCTH 3KCIIEPUMEHTA 812 S5, S2 paBHBI MeXTy COO0H

10 a0COJIOTHOM BEJTMYHHE.
Ecmu Yj; = £+ 7; + &j — pe3ynbTar m0060ro H3MEpEHus, TO ¥ — 9TO

a) OLICHKa MaTeMaTUYECKOT0 OKUAAHUS OTKJIMKA 110 pe3yabTaTaM BceX HaOJ0IeHU;

0) aucnepcust BOCIPOU3BOIMMOCTH PE3YIbTATOB BCETO HKCIIEPUMEHTA;

B) CiIydailHOe OTKJIOHEHHE OTKJIMKA TIPH |-M MapajuieIbHOM M3MEPEHUH Ha I-M YpOBHE
KOHTpoJupyeMmoro ¢akropa X ;

I') OTKJIOHEHHUE, BBI3BAHHOE I-M U3MEHEHUEM YPOBHS KOHTPOJIUPYEMOTo (hakTopa.

PaccenBanue 3HaUeHUI OTKIIMKA «MEX]Y TPYIIaAMU», BEI3BAHHOE KOHTPOIUPYEMBIM (DaKTO-
pOM, OLIEHUBAETCA TUCTIEPCUEN

a) S2 =35, - 1) 6)S2 =S (¥, - 1)
i=1 n-1i3

B) S2 =S (y, - )2 NS2 =3 (g, + p)?.
n-1F n-1i3

B 1BYX()aKTOpPHOM IMCIIEPCHOHHOM aHANM3€ PE3YJILTAT JIOOTO M3MEPEHHS Yjj, MOXKHO

TIPEJICTABUTL MOJIENBIO Yy = 4+ ¢ + [y + Vi + . B oTOl MOnenn & — 310
a) OTKJIOHEHHUE, BBI3BaHHOE H3MepeHueM (akropa X; Ha i-M ypoBHE;
0) OTKJIOHEHHE, BhI3BaHHOE N3MepeHuneM (akropa X, Ha K -M ypoBHe;

B) OTKJIOHCHHUE, BHI3BAHHOE BIIUSTHHEM HEKOHTPOJIHUPYEMbIX (DaKTOPOB B J-M Mapajieiib-
HOM M3MEPCHHH TPH 3aJaHHOM COYETaHHH 1-T0 U K-ro ypoBHElH KOHTPOJIUPYEeMbIX (hak-
TOPOB;

T') OTKJIOHCHHE 3a CUeT B3auMoencTBus pakTopoB X u X, .

CpaBHeHI/HI nncnepcnﬁ B JUCIICPCHUOHHOM aHAJIN3C OCYIICCTBIIAIOT IO KPUTCPUTO COTIaCUAd
2.
a) t-xputepuro CThIOICHTA, 0) kputepuro y°;
B) G-xputeputo Koxpana; r) F- kpureputo Gumepa.



ITo pe3yjibTaTaM TCCTUPOBAHUSA BbICTABIIACTCA:

— 10 6amnoB, ecinu MpaBUILHO BBIMOIHEHO HE MeHee 90% 3amaHuid.
— 8 6ayIoB, eciii MPaBUWJILHO BHITIOJIHEHO HE MeHee /5% 3a1aHuii;
— 6 6aIoB, eciu MPaBUIILHO BBITIONHEHO HE MeHee 50% 3amanuii

Tect «PerpecCMOHHBIH aHAJIM3)
Tect cocrout u3 12 BonpocoB. Bpems BoinosiHeHUs 15 MUHYT.
IIpumep BapuanTa tecra:

1.

2.

3.

5.

OcHoBHas LEJIb PErpe€CCUOHHOIO aHAJIM3a COCTOUT B OIIPCACICHUN

a) CBSI3M MEXJy HEKOTOPOW XapaKTepucTUKOW Y HaOIr0gaeMOoro 00beKTa U BeIMIHHA-
MU X, X,, ..., X, , KOTOpbIE O0yCIaBIMBAOT U3MEHEHUS Y ;
0) 3HAYMMOCTH BIIMSAHUS OTAEIBHBIX (DAKTOPOB Ha PE3yJIbTAT SKCIIEPUMEHTA;

B) CHJIBI JIMHEHHOMN CBA3M MEXy (aKTOpoM X , BIUSIOIIUM Ha PE3yNbTaT SKCIIEPUMEH-
Ta, M OTKJIIMKOM Y

') CTATUCTHYECKUX OLEHOK (PaKTOpOB X;, X,, ..., X, 1 OTKJIHKA Y .

[Tonuuom nepBoit crenenn Y =kx+b

a) arrpoKCUMHUPYET 0JHO(AKTOPHBIN 3KCIIEPUMEHT;

0) annpokcUMUpYyeT ABYX(aKTOPHBIN SKCIIEPUMEHT;

B) allPOKCUMUPYET MHOTO()aKTOPHBINA IKCIEPUMEHT;

I') HE MOXKET SIBJIATHCSI MATEMaTUYECKON MOJEIIbIO KCIIEPUMEHTA.

B nuneiinoM ypaBHeHuu perpeccun Y = kx+ b Bappupyemslii pakrop — 3to

a) Y, 0)k; B) X; rb.
Ycnosue munumyMma i pyHkuuu AByx nepemeHHslx F (K, b) umeer Bun
F °F F °’F
F_o TFg [F, F,
ob ob ob ob
a) 2 6) 2
oF o0°F oF 0°F
—=0, —>0. |—=0, —5 <0.
ok ok ok ok
2 2
F oy TF L [Fl FFE
ob ob ob ob
B) 2 r) 2
oF o0°F oF 0°F
—=1 —>0. |—=], — <0.
ok ok ok ok

n
[TpousBonHas ot pynkiun F = Z(b +kx — )2 110 IepeMeHHON K mmeeT BUI:

i=1

oF _ oF 0 =
a)&:Z(b'i_kxi_yi)xi; 6)&:22(b+kxi—yi);
i=1 i=1
n n
8k i=1 ak i=1

O,Z[I/IH N3 MOCTYJATOB PErp€CCUOHHOTO aHaJIN3a: KaXAbIH U3 OTKIMKOB yi , IOJTYYCHHBIX IIPU
HnapaJisiCJIbHBIX U3MCPCHUAX, ABJIACTCA cnyqaﬁHoﬁ BCHH‘-IHHOﬁ, paCHpCHCHCHHOﬁ

a) PaBHOMCEPHO OTHOCUTECIIBHO CBOCTO CPCAHECTO 3HAUCHUA, NJIS JIIOOBIX 3HAYEHUH Xi ;

0) 1o 3aKOHY ){2 OTHOCHUTEIILHO CBOETO CPETHETO 3HAYCHHUS, IS JTFOOBIX 3HAUCHUH X; ;

B) 110 3aK0HY CThIOJICHTa OTHOCUTEIIEHO CBOETO CPEIHETO 3HAYCHUS, IS JIOOBIX 3Ha-
YEeHUU X;;



10.

11.

12.

I') HOPMAJIbHO OTHOCUTENIHO CBOETO CPEHEr0 3HAYCHHUS, TSl IIOOBIX 3HAYCHUN X; .

J1J1s IpOBEpKH TUIIOTE3bI 00 OJJTHOPOTHOCTH HECKOJIBKUX BHIOOPOUHBIX TUCIEPCU B pa3iuy-
HBIX TOYKaX (PAaKTOPHOTO MPOCTPAHCTBA IPUMEHSIOT

a) G-kputepuii Koxpana;

. 2

0) kputepuii cornacus y - Ilupcona;

B) t-xkpurepuii CTbrofeHTA;

r) F-kpurepuii Oumepa.
OrneHka 3HAYUMOCTH KO3((HUIIMEHTOB PErPECCUU OCYILIECTBIISIETCS C IIOMOIIBIO OLIEHKHU JHC-

nepcuu Sk2 o opmyse

2
2 1 . 2 _ Sy .
a) Sk = . . 2 6)Sk ~ 1 n ’
> Ly PR DR
=7 onlg" i=1 n\iz
52 52
SZ — y . 2 — y ]
B) k n 1({& 2"’ ) k n , 1 n 2
X _H in le _H X
i=1 i=1 i= i=1

JloBepUTENbHBIN HHTEPBA A5l KO3 (DUIIMEHTa PErpecCHr ONPENENIeTCs C TOMOIIBIO

a) t-kputepuii CTbIO/ICHTA,

. 2

0) kputepuii cornacus - Ilupcona;

B) G-kpurepuii KoxpaHa;

r) F-xputepuit @uiepa.
AJNEKBaTHBIMM NPUHATO CUUTATh TaKUE MAaTEMaTHYECKHE MOJEIH, IPU HCIIOIb30BaHUM KO-
TOPBIX JUISl OMUCAHMSI SKCIIEPUMEHTAIIBHBIX 3aBUCUMOCTEN COOI0aeTCs yCIOBUE

a) paBEHCTBA CPEIHUX 3HAYCHUU X; U Y;;

6)paBeHCTBa CpCAHCTO KBAaAPATUYCCKOI'0O OTKJIIOHCHUA ASk U Jucnepcun BOCIIPOU3BO-

2 .
gocnp

B) OJHOPOJHOCTU JIBYX AHMCIEPCHUM: AMCIEPCUM BOCIPOU3BOJUMOCTH SKCICPUMEHTA

JTMMOCTH SKCIIEPUMEHTA S

2 2.
Ssocnp U MCTIEPCUH 3JIEKBATHOCTH Siv;

. 2
I')OJIHOPOJTHOCTH JIBYX TUCIIEPCHUI: TUCTICPCHH «CPEITHETOY Sy U UCIIEPCUU aJICKBATHO-
CTH Si,.

Jlucriepcusi  aJicKBaTHOCTH MaTEMaTHUYECKOW MOJICNIM  pacCUMThIBaeTCs 1o  (hopmyse

n
Zm(Yi - Vi)2
Sw =
a) Y, — KOJIM9IeCTBO 3HAYNMBIX KOI((PHUIIMEHTOB B YPaBHEHUH PETPECCUH;
0)Y;, — cpennue apudmMeTHUECKHe dKCIEPUMEHTAIbHbIC 3HAYCHUS OTKJIMKA, IOJy4CH-
HBIE PU KaXJIOM | -M YpOBHE (akTopa;
B) Y, — pacueTHbIC 3HAUYCHHUS OTKJIMKA, OIPE/IesIsieMble ITPU MTOMOIIN BBHIOpAaHHOW Mare-

MaTHYECKOM MOJICIIH;
r)Y; — 4ucio Touek HaKTOPHOTO MPOCTPAHCTBA, B KOTOPBIX CTABUIIMCH OTBITHI.

Koadduuuents! perpeccun ku b Moryt ObITh HalJIeHBI U3 YCIOBUS MUHUMHU3ALIUN (DYHK-



mun F(k, b), koTopoenpuBoauT K perieHuto
a) CUCTEMBI, COCTOSIIEH U3 IBYX JIMHEWHBIX YPAaBHEHUHN C HEU3BECTHBIMU K U b ;
0) cUCTEeMBI, COCTOSIIEH U3 TPeX JIMHEWHBIX YPAaBHEHHUH ¢ HEU3BECTHBIMU K U b ;
B) JIMHEHHOTO ypaBHEHHsI, 3aBUCAIIETO OTK 1 b ;
I') KBaIpaTHOT'O YpaBHEHUs, 3aBUCAILETO OTK 1 b .

[1o pe3ynbTaraM TeCTUPOBAHUS BHICTABIISETCS:
— 10 6amnoB, eciu MpaBUILHO BBIMOJHEHO HE MeHee 90% 3amanuid.
— 8 GayuToB, eciii MPaBUIILHO BHITIOJIHEHO HE MeHee /5% 3amaHuid;

6 6asyuIoB, €CJIM MPaBHUIIHHO BBITOTHEHO HEe MeHee 50% 3amanuii

Iucsmennsiii onpoc no teme «IlocTpoeHune niiaHa IKCIEPUMEHTA»
[TucemenHsIii onpoc coctouT u3 1 Bompoca. Bpems Boimonnenust 10 MunyT.
BapuaHTbsl BOpocoB:

1.

©o ok w

[ToHsTHE TOTHOTO (PAKTOPHOTO HKCIEPUMEHTA. 3aBUCUMOCTh KOJIMYECTBA OIBITOB OT YUCIIA
YpOBHEN BapbUpOBaHUs (PAKTOPOB.

JIByXypOBHEBBIM IOJNHBIIA (PaKTOPHBIM IKCIIEPUMEHT: [1PD-2%. Vcranoska (dakTopoB Ha
HYDKHUM 1 BEpXHUH YPOBHH.

Marpun masa.

Hopmanu3zanus GpakTopoB npu OpTOroHaIbHOM IJIAHUPOBAHUU.

CaolicTBa MaTpULIbl HOPMAJIU30BAHHOIO IJIaHA SKCIIEPUMEHTA.

HopmanuzoBaHHOe ypaBHEHHE perpeccud. 3aBUCMMOCTH MEXAy Ko3(p(uUIMEeHTaMu HaTy-
PaJIbHBIX 1 HOPMAJIN30BaHHBIX YPABHEHU.

Onenka 3HaYMMOCTH KO3 (UIIMEHTOB PErpeccU M aJeKBATHOCTH M BOCIPOU3BOAMMOCTHU
PE3yJIBTaTOB SKCIIEPUMEHTA.

IIo pe3yjibTaTaM OIpocCa BbICTABJIACTCA:

10 GannoB, ecnu CTYAEHT MOKa3bIBaeT IIYOOKHE U TMOJIHbIE 3HAaHUA y4eOHOTro MaTepuana,
MIPH U3JI0KEHUH HE J0MyCKaeT HETOYHOCTEH, U31araeT MaTepua B JOTHYECKON MoclieoBa-
TEIHHOCTH, XOPOIIIO OPUCHTUPYETCS B U3JIaraéMOM MaTepHale.

8-9 GayioB, ecau CTYyJEHT OCBOMJI y4eOHBIH MaTepuasl B MOJHOM 00beMe, XOpPOLIO OpHEH-
TUpyeTcsl B yueOHOM MaTepuaie, h3jiaraeT Marepuall B JIOTUYECKOH MOCIeI0BaTENbHOCTH,
OJTHAKO TIPU OTBETE JOIMYCKACT HETOYHOCTH.

7 6amioB, €cnu CTYIEHT OCBOHMJI OCHOBHBIC TOJOXEHHUS TEMBI, OJJHAKO MPH H3I0KEHUU
y4eOHOro MaTepuana I0MycKaeT HETOYHOCTH, U3JIaraeT ero HEeTOJIHO U HEeTOCIeI0BATENbHO,
JUTSL U3JIOKCHUS HY)KIAeTCs B HABOSIIUX BOIPOCAX CO CTOPOHBI MPEIO1aBaTes;

6 6amIoB, eciu MPaBUIBHO CTYACHT UMEET Pa3pO3HEHHBIE U HECUCTEMATU3UPOBAHHBIC 3HA-
HUs y4eOHOro MaTepuana, JOMYCKaeT OIUOKU B OMPEENICHUIX U TeopeMax, HCKaKaeT MX
CMBICJI, HE MOXKET CAaMOCTOSITEIILHO H3JIaraTh MaTepHall.

IIucemeHHbIH onpoc mo TeMe «OCHOBHBbIE NMOHATHS TEOPHHU pPelIeHUs] U300peTaTeIbCKUX 3a-

aau»

[TucemenHsbIl onpoc cocTouT U3 1 Bompoca. Bpemst Boinonnenust 10 MunyT.
BapunaHTBI BOIPOCOB:

1.

Uk wn

Wcropus coznanua TPU3, ee aBTop.

OcHoBHas 11eJb U T1aBHbBIe 3agaun TPU3.

[punuunsr TPU3.

AnropuTtM perienus n3ooperarenbckux 3amad (APU3)
[IpotuBopeuns u ux Buisl. [Ipumepst.

[TonsiTne MaEanbHOrO KOHEYHOTO pe3yibrara. [Ipumepsl.



ITo pe3ynpraTam onpoca BbICTABIISETCA:

— 10 GamoB, eciii CTYJIEHT MOKa3bIBaeT IIyOOKHE W TOJHBIC 3HAHUS YYEOHOro MaTepHala,
MIPH U3JI0KEHUH HE JIOMYyCKaeT HETOYHOCTEH, 3/1araeT MaTepual B JJOTMYECKON MOCIIeI0Ba-
TEJIBHOCTH, XOPOIIIO OPUCHTUPYETCS B U3JIaracMOM MaTepHalie.

— 8-9 6amnoB, eciii CTyJEHT OCBOWJI YU4E€OHBIM MaTepHal B MOJHOM 00beMe, XOPOIIO OpUEH-
TUPYETCS B y4eOHOM Marepualie, u3jlaraeT MaTepHuall B JIOTUYSCKOW MOCIIEI0OBATCILHOCTH,
OJIHAKO TPU OTBETE JOMYCKACT HETOYHOCTH.

— 7 OainoB, €CIIM CTYACHT OCBOWJ OCHOBHBIC TOJIOKEHHUS TEMBI, OJIHAKO IMPHU H3JI0KCHUU
y4e0OHOro MaTepuasa I0mycKaeT HETOYHOCTH, U3JIaraeT ero HeMOJIHO M HEeTIOCIeIOBATEILHO,
JUTSL U3JIOXKCHHUS HY)KJAeTCs B HABOSIIKUX BOIMPOCAX CO CTOPOHBI MPEIO1aBaTels;

— 6 0ayIoB, €CJIM MPABHIIBLHO CTYJICHT UMEET Pa3pO3HCHHBIC U HECHCTEMATU3UPOBAHHBIE 3HA-
HUS y4eOHOTO MaTepuasa, JOIYCKaeT OMUOKH B ONMPEICIICHUSAX M TeOpeMaxX, HCKaKaeT MX
CMBICJI, HE MOXKET CAaMOCTOSITEIIbHO M3JIaraTh MaTepHall.

KonTpoabsHnas padora «MeToabl CTATHCTHYECKOH 00pa00TKM IKCIIEPUMEHTAJIbHBIX TAHHBIX»
KonrtponbHas padora cogepxut 6 3agau. Bpems Beimonnenns 90 MuHyT.
[Tpumep BapuaHTa KOHTPOJILHOM pabOTHI:

1.

W3 reHepaIbHON COBOKYITHOCTH W3BJICYCHA BBHIOOPKA W3 IMATHAIIATH U3MEPCHHM JICKTpUYe-
ckoro toka: 17, 18, 16, 16, 17, 18, 19, 17, 15, 17, 19, 18, 16, 16, 18. HaiiTu: a) pacnpeneneHue
4acToT; 0) SMIUPUYECKYIO (QYHKIUIO U MOJHUIOH YacTOT (IIOCTPOUTH); B) BHIOOPOUHYIO CPEIl-
HIOI0, BBIOOPOYHYIO M HUCIIPABJICHHYIO AUCIIEPCUU, BRIOOPOUHOE CpeHEe KBAAPATUIECKOE OT-
KJIOHEHHE. 3aJaHue BBINOJHHUTE 0e3 ucnojab3oBanusa EXCEL.

Haiitu MeTogom HauGomblero nmpaBaonogo0us mno Beidopke 3, 4, 6, 7, 9 ToueuHy0 OILEHKY
0" wnewssecTHOro mapamerpa @ pacmpeneneHus Cily4alHOH BENMYMHBI, 3aJaHHOM IIOTHO-

y 0° 4
ctbto BepositHocTel f(X) = o x'e ™ x>0.

I[aHBI Ha6J'IIOI[eHI/I}I HeKOTOpOFO napaMeTpa TCXHOJIOTHNYCCKOI'O Hpouecca:
2,20; 2,13; 2,06; 3,35; 2,61; 3,64: 3,02; 3,54; 2,84; 2,68
BeruucanTe BEIOOpOYHOE CpeHEee 3HAUY€HHE M BHIOOPOYHOE CpeiHee KBaAPaTUUECKOe OTKJIO-

HeHue. Haitu AOBCPUTCIIbHBIC NHTCPBAJIbI, IIOKPBIBAOIINUEC UCTUHHBIC 3HAUYCHUS I'CHEPAJIBHOT'O
CPCAHETO U TCHEPAJIBHOI'O CPEAHEI'O KBAAPATUYICCKOI'O OTKIIOHCHUSA C HAACIKHOCTBIO ) = 0,99

IIpu ypoBHe 3HaumMoctH o =0,01 ompeaenuTe NMPaBUIBHOCTh HACTPOMKH IMPOMBIIUIEHHOU

YCTaHOBKM Ha BeJIMYMHY 2 KOM Mpu yCclIOBUH, 4TO ObLIa MOJIy4YeHa clieyrolas BhIOOpKa n3Me-
pennii 1,919; 1,965; 2,233; 1,988; 2,194; 1,979; 1,816; 2,005.

Jana xoppensunonHasi Tabnuua. HaliTu BHYTpUTpYIIIOBYIO, MEXIPYNIOBYIO U OOUIYIO JHC-
nepcum, eciau 3HaueHust Y pazOuThl Ha TPYIIBI, COOTBETCTBYIOILINE ONPEICICHHOMY 3HAYCHHIO
X.
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6. Ilo maHHBIM KOPPENALMOHHONW TAOJMIBI BHIYUCIUTH BEIOOPOUHBIN KOAIPOUIIUEHT KOPPEISIUU.
OneHuts ero A0cToBepHOCTh Ha ypoBHe 3HaunMocTH « =0,05. [Toctpouts rpaduk Koppens-

HHOHHOﬁ 3aBUCHUMOCTH.
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[1o pe3ynbraraM BHINOIHEHUSI KOHTPOJIBHON PaOOTHI BBICTABIISETCS:

— 15 GannoB, ecnu BO BCeX MIECTH 3a7auax XOJ PEIICHUs BEPHBIi, MOJIyUYeHbI MPaBUIbHBIC OT-
BETHI,

— 13-14 6amioB, eciii YeThIpe WU TISITh 33/1a4 BBITIOJIHEHBI IPABUIIBHO, @ B OCTAIBHBIX 33/1a-
Yax JOIYIEHbl HErpyOble OLINOKY;

— 10-12 Gannos, ecnu TpH 3a7ad U3 MIECTH BBHIOIHEHBI MPAaBUIIBHO, @ B OCTAJBHBIX 3aJadax
XOJI pelIeHHs BEPHBIH, HO €CTh TPyObIe OMUOKH W PEIIeHNE HE 3aBEPILIEHO;

— 9 GamioB, ecly TPU 33Jja4M W3 MISCTH BBITOJHEHBI MPABUIBHO, & OCTABLHBIC TPHU JIMOO HE
pelieHsl, 100 pelieHrne HauaTo, HO HET MPOJABMIKEHUSI I JOCTHKEHUS pe3yabTaTa, JIu0o
B THUX 3aJIJaHUAX JIOMYIICHBI TPyObIe OMMOKH.

KontpoabsHnasi padora «IlocTpoeHue 3KcnepuMEeHTATbHBIX MJIAHOB
KontpomnsHas padora cogepxut 3 3agaun. Bpems seimonHenns 90 MUHYT.
[Ipumep BapraHTa KOHTPOJIBHOM PabOTHI:

Nel. [To naHHBIM Y4eTBIPEX MapaUIEIbHBIX U3MEPEHUIN OLICHUTh BIMSHUE PA3JIMYHBIX THIIOB
YCTPOMCTB Ha BBIXO/] ITOJIE3HOTO NMPOJYKTa. M3 IBYX THUIIOB YCTPOUCTB BBIOPATh YCTPOUCTBO, 0OeC-
nevynBaroliee HauooIbIINN BHIXO MPOIYKTA.



JHayeHuWA \"-”-, nonyyeHHble B pe3ynbtate

Tun napaniefibHbIX M3MEPEHWMH MPHU |, paBHbIX
YCTPOMWCTE], i 1 5 3 4

1 2,424 2,150 2,239 2,140

3 3,382 3,494 3,268 3,174

3 2,805 2,552 2,655 2,474

a 4,507 4,142 4,276 4,217

5 3,307 3,089 3,496 3,119

6 5,281 5,148 5,423 5,092

7 3,748 3,601 3,914 3,951

Ne2. Onpenenuth 3Ha4eHHE KOAP(OUIIMESHTOB PETPECCHH T10 PE3yIbTaTaM 0JTHO(PAKTOPHOTO IKCIIe-
pUMEHTa, TOCTPOUTh Tpaduk. ONEHUTh 3HAYUMOCTh HalICHHBIX KO3(PPHUIIUEHTOB, aJICKBATHOCTh
MaTEMaTUYECKO MOJIEIIH.

3 3HaueHHsA OTKJIH-
- = o KOB Yj [IpH [1apaJi-
ag | =2 JeIBLHBIX H3Mepe-
o E 2e HHAX
= 2 < =
SE | =S
To | ;e R R R
J=1 J=2 J=3 J=4 J=3
1 10 2,82 3,01 1,49 3,78 4,25
2 30 4,95 2,46 3,89 4,75 6,02
3 50 5,44 7,18 5,24 5,94 5,01
4 80 5,72 6,21 497 7,18 6,23
5 120 7,73 9,05 9,68 12,12 9,03

2 .
Ne3. ITo pesynbratam [1D3-2° BeimonHUTE pacdeT K03()GUITMEHTOB TMHEHHOTO YpaBHEHHS perpec-
CHM METOJIOM HOpMaJIHu3aluu (GaKkTopoB.

Hary-
Ho- PaJIbHbIE 3HavMeHHe OTK/JIHKOB Yj IPH
Mep SHAMEHA napajiie/lbHBIX H3MpPEeHHAX
OIIbI- daxTopor
Ta, i
X1 X2 j=1 j=2 j=3 j=4
1 9 20 13,3 14,5 17,2 14,6
2 15 20 7,38 7,49 8,96 6,12
3 9 40 20,2 23,1 19 20,6
4 15 40 11,2 9,6 10,3 11,4

Ilo pe3yjibTaTaM BBIITIOJHCHUA KOHTpOJ’IBHOfI pa6OTBI BBICTaBJIACTCA:

— 15 Gannos, eciy BO BCeX TPeX 3aJayvax XoJl peUIeHHs] BEpHBIH, OTy4YeHbl IPABUIIbHbBIE OT-
BETHI,

— 13-14 6annos, ecnu ABE 3aa4u BHITIOJHEHBI IPABUIILHO, a B TPEThEH 3a1aue JOIMYIICHBI He-
rpyObie OHMOKH;

— 10-12 6annoB, ecnu oaHA 3a7a4a BBHITTOJHEHBI MTPAaBUJIBLHO, @ B OCTAJIBHBIX 3a/1adyax XOJ pe-
IIICHHSI BEPHBIM, HO €CTh OIMTUOKY HITH PEIICHHE He 3aBEPIICHO;



— 9 Gamnos, ecnu 3a7aud HE JOBEICHBI JI0 MPABHILHOTO OTBETA HM3-3a OIIMOOK, HO B IIEJIOM
XOJI peIICHHUS BEPHBIH, aJITOPUTMBI COOJTIOIAIOTCS.



