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1. Heau ocBOeHMS TN CHUILTHHBI

Lenpro muctUmuInHbl «JlOTIOTHUTENIBHBIC T1aBbl MATEMATHYECKON CTATUCTUKNY SIBISICTCS
yrayOJeHne W pa3BUTHE HM3YUYCHHS METOJOB MATEeMAaTUYECKOW CTATUCTUKUA NMPUMEHHUTEIHHO K
PEIICHUIO Pa3HOOOPA3HBIX MPAKTHICCKUX 3a71a4.

2. Mecrto aucuuniaunbl B cTpykrype OIl 6akanaspuara

JucuuruinHa «J{omosHuTEeNbHbIE TJIaBbl MaTEMaTHYECKOW CTATUCTUKM» OTHOCHUTCS K
BapHaTUBHOM YacTu (AucuuIuinHa mo Beioopy) Ol OakanaBpuara.

[Tpy u3y4yeHHH NUCLMIUIMHBI «J{OMONIHUTENbHBIC TJ1aBbl MaTEMAaTHUYECKON CTaTUCTHKU»
HEOOXOIUM TIPOJBUHYTHIH YPOBEHb OCBOCHHS TUCHHIUIMHBI «Teopusi BepoATHOCTEH W
MaTeMaTHUYeCcKasi CTAaTUCTHKAY, a TaKKe TUCHUIUIMH «MaremaTndeckuil ananusy», «l'eometpus u
anrebpay, «IuddepeHnuanpapsie ypaBHEHUS» HA YPOBHE HE HIDKE TIOPOTOBOTO.

[Tony4yeHHble B paMKax JAUCLUIUIMHBI «J{OMONHUTENbHBIE TJIaBbl MaTeMaTHYECKOM
CTaTUCTHKM» 3HAHUS HEOOXOTUMBI Ul (DOPMHUPOBAHMS OOIIEH MaTEeMaTHYeCKOH KyJIbTYpHI, a
TaKXKe pa3BUTHS YMEHUH M HABBIKOB NPUMEHEHHS MaTEeMaTHUECKUX METOJOB B pELICHUU
MPUKIIAHBIX 3a/1a4.

3. [Inanupyembie pe3yabTaTbl OOy4eHHs] 10 JMCHHUILIHHE,
IVIAaHUPYeMbIMH pe3yabTaTamMu ocBoeHus OII 6akanaBspuara

[Tponecc u3ydeHus: NUCIMIIMHBI HAlpaBjieH Ha (JOPMHUPOBAHUE CIIEIYIOIUX HJIEMEHTOB
komneTeHmii B coorserctBuu ¢ ®I'OC BO, OIl BO u mpuobpereHus cienyrommx 3HaHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA IEATEILHOCTH:

COOTHECCHHBIC C

dDopmupyemast
KOMITeTEeHI U
(kox 1 hopMYyTHPOBKA)

NHauKaTOp A0CTUKEHUSI
KoMIeTeHuuu (Koja U
¢opmyauposka)

IlepeyeHb MIaHMPYyeEMbIX
pe3yabTaToB 00y4YeHust

IIpodeccnonabHbIe KOMIIETEHIIUH

MaTeMaTUYECKUN anmnapar u

COBPEMEHHBIE TEXHOJIOTHH,

HWHTEPIPETUPOBAThH JAHHbIE
COBPEMEHHBIX Hay4YHBIX

npodeccnoHambHOMI
JIEATEILHOCTH Ha OCHOBE
3HAHUH B 00JIaCTH
MaTeEMaTUYECKUX U

I1K-1 Cnocoben nonumars, | I1K-1.1 Crocoben nposectu 3unarn:
COBEPUICHCTBOBATHL U OLICHKY U 000CHOBaHUE — OCHOBHBIC OHATHA,
MIPUMEHATh COBPEMEHHBIN | PEIICHMS 3a1a4 TCOPEMBI u KpUTCpHH

MaTEeMaTHYCCKOM CTATHCTHKH;

— OCOOEHHOCTH IIOCTaHOBKHU
3a7a4 MaTeMaTHYEeCKOM
CTAaTHCTHKH,

— METO/IbI TIOCTPOEHHUS OIIEHOK

HCCICIOBAHUN €CTECTBEHHBIX HAYK, W NpoBEpKM  TMIOTE3 B
MH()OPMAIHOHHBIX MaTEMaTUYECKOM  CTaTHCTHKE,
TCXHOJIOTHH YCJIOBHSA NPUMEHUMOCTH

CTaTUCTUYCCKUX KPUTCPUECB.

Ymern:

- CTPpOUTH TOYCYHBIC u
HWHTCPBAJIbLHBIC OLICHKH
YHCIOBBIX noKazareJei
pacrpeneneHus CITydaiiHbIX
BEJIMYUH,

— TIPOBEPATh CTATHUCTUYECKHE
TUIIOTE3bI coryacus,
OJIHOPOJHOCTH BBIOOPOK,
HEKOPPETUPYEMOCTH.

— CTpOUTH PETPECCHOHHBIE
MOJEIH H  TPOBEPATH  HUX
3HAYUMOCTb,




Pe3yIbTaThl
CTaTUCTUYECKUX KPUTEPUEB.

HHTEPIPETUPOBATh
IIPUMEHEHUSA

Baaaerh HaBBLIKAMM:
MEePBUYHON
pe3yJbTaToB
(9KCIIEpUMEHTOB),
MOCTPOEHUS
HEU3BECTHBIX
pacrpeeneHus c
HCIOJIb30BaHUEM
MaKCHMaJIbHOT'O
MPaBIONOA00HS,
HaMMEHbBIIUX
METOJIa MOMEHTOB,

00paboTKH
HaOIIOAECHUH

OLIEHOK
apamMeTpoB

MeETOoaa

METO1a
KBaJpaToB,

IIPUMCHCHUA

CTaTHUCTUYECKUX KPUTEPHEB NI
IIPOBEPKH THUIOTES.

4. O0beM, CTPYKTYpa U COAEPKAHHE TUCIHUIIIMHBI
OO6mmas TpyJ0eMKOCTh JUCIUTUTHHBI COCTaBIsAeT 4 3a4. ef., 144 akan. Jac.

®opMbI TEKyLIEr0

Buabl yueOHBIX 3aHATHH, KOHTPOJIA
BKJIIOYAsl CAMOCTOSATEIbHYI0 ycneBaeMoCTH
Tembl (pa3nennr) Ce
Ne padoTy CTYyIeHTOB,
AUCHMILIMHBI, Me
n/n U UX TPY10eMKOCTh dopma
HX coJepKaHHue cTp N
(B akaleMUYeCKHUX HYacax) NMPOMEKYTOUHOM
arrecTauuu
(1o cemecTpam)
KonrakTHas pa6orta
aTT
ecT
any |camo
nex |1pa (71ad |KOH |OH |cTOs
it |KTH |Opa |CyIl |HBI |TelTh
M |4€c |Top |bTa e |Has
KHE |HbIE | IUM [UCII |pabo
BIT |Ta
aHu
s
OcHOBHBIE TTOHATHS
1 |mMaremaTu4eckoi 6 | 2 2
CTaTUCTUKH
ToueuHoe u
2 |MHTEpBaJIbHOE 6 |2 6 2
OIICHUBAHHUE
Craructuueckue
3 6 6 12 | 2 8
TUNIOTE3bI U UX IPOBEpPKaA
KoppensunoHnslii
4 |NOoPPEIAN 6 | 4 8 |1 4
aHaJIN3
5 |PerpeccuoHHbIN aHaIW3 6 3 6 2 2
Bcero 3a 6 cemecTp 17 34 |5 |36 | 16 |Ik3ameH
Bcero 17 34 |5 |36 | 16




Conep:xanue pa3iesi0B JMCUMILIUHBI:
Paznea 1. OcHoBHBIE MOHATHS MAaTEeMATHYECKOI CTATHCTHKH
Knaccuueckast monenp mareMatudeckoid craTucTHkU. [lonstue BbIOOpKU. OlleHKa Kak
byHKIMsT  BBIOOpKH.  XapaKTEPUCTUKU  CTATUCTHMYECKOM  OIEHKHU:  COCTOSITEIBHOCTb,
HecMelEeHHOCTh. CBOMCTBA OLIEHOK MOMEHTOB CITy4alHOU BEJIMYUHBI.

Paznen 2. ToueyHoe 1 HHTEPBAJIbHOE OLIEHNBAHUE

MeTobl TOCTPOCHHUSI TOYSUHBIX OLIEHOK (METOJ MAaKCUMAaJIbHOT'O MPABIONOA00Us, METOA
MOMEHTOB, METOJl HaWMEHBIIMX KBaApaToB). llocTpoeHHe JOBEPUTENBHBIX HHTEPBAJIOB
(MHTEpBaJIbHBIX OLEHOK) JJs MaTEeMaTHYECKOTO OKHIaHUS HOPMAJIbHOIO paclpeacieHusl.
CpaBHEeHHME JIBYX CpEIHHMX TI'€HEpalbHBIX COBOKYMHOCTEH, CpaBHEHHE BBIOOPOYHON cpelHel ¢
TMIIOTETUYECKUM CPETHUM I'€HEPAIIbHON COBOKYITHOCTH.

Paspnen 3. CraTucTnyecKue runore3bl U MX NPOBEPKa

OCHOBHBIE TIOHATHS, CBA3aHHBIE C IPOBEPKOM TMIIOTE3: CTAaTHUCTUYECKas THUIIOTE3a,
MIPOCThIE U CJIOKHBIE THIOTE3bl, CTATUCTUYECKUN KPUTEPHM, KpUTHUECKas 00JacTb, OIIHNOKU
NEpBOTO M BTOPOTO poOJia, YPOBEHb 3HAUYMMOCTH. 3ajada O BBIOOPOYHOM KOHTpOJIE.
BeposiTHOCTHBIE ~ paclipefielieHHs, CBSI3aHHbIE C HOPMAaJbHBIM: %2 — paclpeaesieHHe,
pacnpenenenue CtprozieHTa, pactpenenenne @umepa. I'nnoressl cornacus. Kpurepuii cornacus
[Tupcona (y2) ans OpocThIX W cHOXKHBIX rumnore3. Kpurtepun cormacus Komnmoroposa u
CmupHOBa (OCHOBHBIE HjeW). TaOMUIBI CONMPSDKEHHOCTH NPHU3HAKOB, MPOBEPKa THUIOTE3Bl O
He3zaBucuMOCTH. [IpoBepka rumore3sl 00 ogHOpogHOCTH BBIOOpOK. Kputepunm Buiikokcona u
MaHHa-YutHu.

Paspnen 4. KoppesinuoHHbINH aHAJIN3

Beibopounsiii ko3¢ ¢uientT koppensuuu. PanroBas koppemsiuusa. KosdourmenTs
panroBoii koppemsumu  Crnupmena u  Kengamma. IlpoBepka rumore3 o0 3HAYMMOCTH
KO3 PUIIHEHTA KOPPEIISALIUH.

Paznen 5. PerpeccnonHblil anHaamu3

Jluneiinas perpeccusi, HaxOXXJI€HHE U MPOBEPKAa 3HAYMMOCTH MapaMeTpOB JIMHEHHOMN
perpeccun. MHOTOMEpHBIE perpeccuoHHbie Mojaenu. CriiakuBaHue HaONIOJCHUN, HAXO0XKICHHUE
napaMeTpoB aNMpOKCHUMHpYIOmed (yHKIMKM (METoJ HauMEHBIINX KBaapaToB). Mojenu
aBTOPErpeCCHH, aBTOKOPPENIALIMOHHAS (PYHKIIMSI, CMEIIIAaHHbIE MOJIEJIH.

5. O0pa3oBarejibHbIE  TEXHOJIOTMH,  MCIHOJIb3yeMble  NPH  OCYLIECTBJICHHMU
o0pa3oBaTeIbHOI0 NMpoIecca Mo JMCHUILINHE

B mporecce oOy4eHus HCTIOB3YIOTCS CISAYIOMNE 00pa30BaTeIbHBIC TEXHOJIOTHUH:

BBogHasi JeKknMA — Jae€T TMEpPBOE IIEJIIOCTHOE MPEACTABICHHE O JUCHUIUIMHE U
OPHEHTHPYET CTYyJICHTa B CHUCTEME W3Y4YEHUS NaHHOW MUCIUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJa4aMU Kypca, €ro pojbi0 M MECTOM B CHUCTEME Y4YEOHBIX TUCIMILIUH U B
CHUCTEME TOATOTOBKM B 1enoM. JlaeTrcst kpaTkuii 0030p Kypca, UCTOPUS Pa3BUTHS HAYKH H
MIPAKTHKH, TOCTHKEHHS B ATON cepe, UMeHa U3BECTHBIX YUEHBIX, M3JIarat0TCs MePCIICKTUBHBIC
HampaBjieHUs1 uccienoBaHui. Ha 95Toil  JeKIuM  BBICKA3bIBAIOTCS  METOJAMYECKHE U
OpraHMU3aIMOHHBIE OCOOCHHOCTH PA0OTHI B paMKaX JaHHOM IUCIHMILIUHBI, a TaKXKe HaeTcs
aHAJIN3 PEKOMEHIYEeMON yIeOHO-METOIMYECKON JTUTEPATYPHI.

AxajeMuyeckas JeKIus (UM JEKIHs o0IIero Kypcea) — MmoclieJJoBaTeIbHOE H3JI0KEHHE
MaTepualia, OCYUIECTBIIIEMOE MPEUMYIIECTBEHHO B BHAE MOHOJIOrAa IPEenojaBaTeid.
TpeOoBaHusi K akaJeMUYEeCKOW JIEKIMU: COBPEMEHHBIM HAYYHBIH YpOBEHb M HACHIIICHHAS
nH()OpPMATUBHOCTh, yOemuTenbHAsh apryMEHTalus, JOCTYMHAss W TOHATHAs peyb, YeTKas
CTPYKTypa W JIOTHKAa, HAMYHE SIPKUX NPUMEPOB, HAYYHBIX J[OKA3aTEIbCTB, OOOCHOBAHHIA,
¢bakToB.



HpaKTI/I‘[eCKOG 3aHATHE — 3aAHATUC, TMOCBAIICHHOC OCBOCHHUIO KOHKPETHBIX YMCHI/Iﬁ u
HABBIKOB U 3aKPCINNICHUIO MMOJTYYCHHBIX HaA JICKIIUU 3HAHUIA.

6. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOIH, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUHU
o0pa3oBaTe/IbHOIO IMpouecca IO JUCHUIVINHE, BKJIKYAs IepeYeHb JIHIEH3HOHHOIO
NpOrpaMMHOro odecriedyeHusi M  HMHGPOPMALMOHHBIX CHPABOYHBIX cucTeM (IpH
HEe00X0AUMOCTH)

— 171 GOpMUPOBAHUS TEKCTOB MaTEpUANIOB Ul IPOMEXYTOUYHOM U TEKyIIeH aTTecTaluu,
JUIs pa3paboOTKH TIOKYMEHTOB, MPE3EHTALUH, U1 pabOThI € JIEKTPOHHBIMU TaOIHIIaMu:

nporpammel Microsoft Office (OfficeStd 2013 RUS OLP NL Acdmc 021-10232),
nporpammel LibreOffice (cBo6oaHO pacipoctpansiemoe [10),
n3narenbckas cucrema LaTeX;

— JUI TIOJTOTOBKM pacueTHhIX paboT — cpena R 3.3.3 (cBoOomHO pacmpocTpaHsemas
cpella CTaTUCTHYECKOIO aHAJIN3a C OTKPBITHIM HCXOIHBIM KOJOM);

— QI ToMcKa yueOHoM mureparypsl OubOnmoreku Spl'Y — ABTOMaTH3MpOBaHHAS
oubnuoreunas undopmannonHas cucrema "bYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOW ¥ JONMOJHHUTEJIbHONW Y4eOHOW JIMTEpPaTypbl, pecypcoB
HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH  «VHTepHeT», HEO0XOAUMBIX A
OCBOCHHS TUCHUIINHBI
a) OCHOBHAS:
1. Makcumenko, A. H., Teopuss BeposTHOCTe# : yueb. mocobue JUIsl CTYAEHTOB,
oOyuaromuxcs no HanpasieHusM [puxinannas napopmatika, @yHaamenTaabHasi HHPoOpMaTHKA
U uHpopmanuonusle TexHonoruu / A. H. Makcumenko, 0. B. boromonos; Spoci. roc. yH-T,
SApocnasns, Apl'Y, 2014, 120c
2. Makcumenko, A. H., Teopus BeposiTHOCTeH [DNEKTpOHHBINM pecypc] : yued. mocodue
JUIsL  CTYIEHTOB, oOyuaromuxcd 1o  HamnpasieHussM  [lpuknaaHas — uHpopMmaTHKa,
dynnamenrtaibHas nHpopMmaTuka u nHpopmarronusie TexHonoruu / A. H. Makcumenko, 1O. B.
Bboromonos; Apoci. roc. yH-T, SApocnasis, Apl'Y, 2014, 120c
3. Teopust BepoATHOCTEH M MaTeMaTH4ecKas CTaTUCTHKaA : cOOpHUK 3anau / coct. FO. B.
boromonos, A. H. Makcumenko, A. H. Mopo3oB ; fpocn. roc. yH-T. - 2-¢ u3A., nepepao.,
Spocnasins, Apl'Y, 2009, 110c
4. I'mypman, B. E., Teopus BeposiTHOCTe M MaTeMaThdeckash CTaTUCTHUKa :@ Yyd4eO.
nocobue ans By30B / B. E. 'mypman. - 12-e u3zn., nepepad., M., Briciiee oOpa3oBanue; FOpaiir,
2009, 479¢
5. Teopuss BeposTHOCTEH W MaTeMaTU4yeCKas CTaTHUCTUKAa [DJIEKTPOHHBIM pecypce] :
cbopuuk 3anau / coct. }O. B. boromonos, A. H. Makcumenko, A. H. Mopo3os ; fIpoci. roc. yH-
T. - 2-€ u31., mepepad., Apocnasns, Apl'Y, 2009, 110c
6. 'mypman, B. E., Teopus BeposiTHOCTEH 1 MaTeMaTHYECKasl CTATUCTUKA [ DIEKTPOHHBIN
pecypc] : yueOHuUK Ui npukiagHoro 6akanaspuata / B. E. 'mypman. — 12-e uzn., M., FOpaiir,
2017, 479c¢
0) TOTOJTHUTEIbHAS:
1. lononHuTENbHAS IUTEPATYPA OTCYTCTBYET
B) pecypchl cetu «MHTepHET»
1. OnexrtponHast OubinoTeka yueOHbIx MaTepuanos Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

2. KOHCHEKTHI JEKIHI M0 TEOPUH BEPOATHOCTEN U MATEMAaTUYECKON CTaTUCTHKE
(H.B.Uepnoga) (http://www.nsu.ru/mmf/tvims/chernova/).

3. Bbype B.M., Metoas! npukianHoi cratuctiku B R u Excel / Bype B.M., [lapuinna
E.M., CenaxoB A.A. — OBC «Jlauw» — https://e.lanbook.com/reader/book/81558/




4. TInotHukoB A.H., DneMeHTapHast TEOPHs aHAIN3a U CTATUCTUYECKOE MOJETHPOBAHNE
BpeMeHHbIX psfoB / [InotHukoB A.H. — OBC «Jlanb» —
https://e.lanbook.com/reader/book/65051/

8. MartepuanbHo-TexHu4Yeckasi  0a3a, HeoOxoauMasi Ui OCYHIIeCTBJIEHUS
0o0pa30BaTe/ILHOIO MpoLecca Mo JMCHUIIIMHE

MartepuanbHO-TeXHIUUECKast 0a3a, He0OX0IuMast Il OCYIIECTBICHHUST 00pa30BaTEILHOTO
npoliecca Mo AUCIUILIMHE BKIIOYAET B CBOM COCTaB CIEIMAIbHbIC TOMEIICHHUS:
y4eOHbIe ayTMTOPHH ISl IPOBEICHHSI 3aHATHH JIEKIIMOHHOTO THIIA;
y4eOHbIe ayTUTOPHUHU ISl IPOBEICHHS TPAKTUYECKHUX 3aHATHH (CEMUHAPOB);
yueOHbIe ayTUTOPUU JJIsl IPOBEJCHUSI TPYIIIOBBIX U UHANBUAYATbHBIX KOHCYJIbTAIUM;
y4eOHbIe ayTMTOPHUHU ISl IPOBEIECHHSI TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHOH aTTeCTaInH;
MOMEILEHUS JISl CAMOCTOSITENIbHOM PaboThI;

MOMEMICHUST ISl XpaHEHUs] W MPOQWIAKTHYECKOTO OOCITY)KUBAHHS TEXHUYECKUX CPENICTB
00yueHwusI.

CrnenuanbHble MOMENICHUS YKOMIUIEKTOBAHBI CPEACTBAMHU OOYYEHUS, CIYKAIIUMH JIS
npecTaBieHus yueOHoi nadopmanuu 60IbII0N ay TUTOPHUH.

[TomenieHust 151 caMOCTOSTENBHON PabOTHl 0O0YYaIONIMXCSl OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTn «MHTepHeT» U obecreyeHHeM JOoCTymna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTEIbHYIO CPEely OpraHU3alny.

Yucno mocagoyHbIX MECT B JICKIIMOHHON ayAUTOpUHU OoJiblle JUOO paBHO CIUCOYHOMY
COCTaBy IOTOKa, a B ayJAWTOPHH ISl MPAKTUYECKUX 3aHATHH (CEMHHApPOB) — CIIHMCOYHOMY
COCTaBY TPYIIIbI 00YYarOIIHXCS.

ABTOp(BI) :
JlotieHT kKadeaphl TUCKPETHOTO aHAJH3a,
K.(.-M.H.

10.B.boromosos



IIpuniaoxenne Nel k paGoueii nporpaMme AUCHHUIIIMHBI
((I[OIIOJIHI/ITCJILHI)IC IJ1aBbl MATEMATHYECKOH CTATHCTHKI

®DoH/I OLICHOYHBIX CPEACTB
JJIS IPOBEACHHUA TeKYLIeH H MPOMEKYTOYHOM aTTEeCTALMHU CTYIeHTOB
10 IUCHUILIHHE

1. TunoBbIe KOHTPOJIbHBIE 3aJaHUSI WJIM HHBbIE MaTepHaJIbl, He00X0AMMbIe JIsl OLECHKHU
3HAHMI, YMEHHUI, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapAKTEPHU3YIOLIHUX 3TANbI
(opmMupoBanus KOMIETEHIMH

1.1 KonTpoJibHBIE 3a1aHNs ¥ HHbIE MaTepPHAJIbI,
HCIoJIb3yeMble B IpoLecce TeKyliei arrecTanuu

KonTpoasnas padora Nel (OcHOBBI MATEeMAaTHYECKOH CTATUCTHKH)
1. Cayuaiinas BenuuuHa ¢ paBHOMEpHO pacrnpeneneHa Ha otpeske [0, 1]. Haiitm Takyro
Gyskmmoo  g(x), 4ToObl BenmuumHAa Y = g(x) WMena (QYHKIUIO pPacIpeneleHus: a)

{0,x<0,arcsin7x,0£x£4,1,x>4. 0) {O,x<0,1—e*2”—xx20.

2
o 33X —w
2. CayyaiiHas BeIWYMHA HMEET IUIOTHOCTh pacHpeeIeHUs f(x)— \/—e . Metonom
T

MaKCHMaJbHOTO TIPABIOMOJO0UST HAWTH OICHKY TWapaMeTpa «a IO pe3yibTaraM Tpex
HaOmomeHui: 1, 2, 3.

—X

b
xe
{

3. CayuvaiiHas BeIMYMHA MMEET IUIOTHOCTh pPacHpeleeHUs = —,0,x>0unaue.- MeTtonom

MOMEHTOB HaiTH OLIEHKY MapamMeTpa b 1o pe3yibTaTaM yeTbipex HabmoaeHuit: 1, 2, 3, 4.
4. B xone skcrepuMeHTa TMOJIydeHBI cileayromue naHubeie (x,y) («Bxoa-Beixomy): (0,1), (1,3),
(2,2). [Ipeanonarasi, 4TO 3aBUCUMOCTb BBIXOAHBIX 3HAYEHUN OT BXOJHBIX UMEET BH/]I
b
a)y =ax+b 0) y = ax’+bx B)y:ax+m
C momoIp0 METOoJ]a HAMMEHBIINX KBAJAPAaTOB HAWTH 3HAUYCHHUS TMapaMeTpoB a H b.
Kakyro u3 nmpemioKeHHbIX 3aBUCUMOCTEH MOXKHO CUMUTATh Hambosee aJeKBaTHOW BXOIHBIM
JTaHHBIM?

OTBeTHI U yKa3aHUs K PEIICHUI0 KOHTPOJIbHOM paboThl Nel.

% mel= K §
1)a) ! 6) ' 2)9  3)1.25
4)a)y=05x+15 6)y=-2x*+5x B)y= 1,071 x + 1,4082/(x+1). OueHka aseKBaTHOCTH

3aBHCUMOCTEM IMPOU3BOAUTCA IMOJICTAaHOBKOM HaliJICHHBIX napamMeTpoOB B (I)yHKI_II/IIO OIIIMOKHU.

Kpurepuu onieHuBaHusI KOHTPOJIbHON paboThl Nel.

«O1muuno» (5 6ayioB) — CTaBUTCS 3a pabOTy, B KOTOPOW BEPHO BBIMOJIHEHBI Bce 4
3afanus (0e3 omMOOK M HEJ0YETOB), IPU 3TOM HE COAEPIKUTCS TPyObIX OIIMOOK, €CTh CCHUIKU
Ha HCTIOJIb3yEMbIE TEOPEMBI U CBOMCTBA. «Xopomio» (4 0amia) — cTaBUTCS 32 pabOTy, B KOTOPOit
MIOJTHOCTBIO BBINIOJIHEHBI 3 3a1aHus (6e3 omMOOK M HEIO0YETOB) MIIM BBIOJHEHO 4 3aJaHusi, HO
COZIepKHUTCST He Ooiee 3 HEJOYETOB, CBA3aHHBIX C TIOSCHEHHEM TOPSIKAa IPUMEHEHUSI CBOMCT U
KpUTEpHEB. «YIOBIETBOpUTENBbHO» (3 O6aymuia) — cTaBUTCS 3a PaboOTy, eciu oOydaroIuics
MPAaBWIBHO BBHIMOJIHWI 2 3amaHus (0e3 rpyObix ommuOOoK) wiau 1 3agaHue, HO IpPU 3TOM €CTb
BEpHbIEC MPOJBIXKEHUS B OCTaBIIMXCA 3a/a4yax (Hampumep, B 1-2 3a7aHUSAX NMPaBUIBHO OMHMCaH

P



xon pemenus). «HeynosnerBopurensHo» (2 Oamna) — craBuTcd 3a paboTy, B KOTOPOM
MIPABUJIbHO BBINIOJIHEHO HE Oojiee 1 3a7jaHus U HET 3HAUMMBbIX MTPOJIBUKEHHUH B IPYTHX.

Kontponbnas pabora Nel mo3BONsSeT OLIGHWBATH YPOBEHb C(HOPMHPOBAHHOCTHU
npodeccuonanbHoi komrereHnnu [IK-1 B crieayrommx KOMIIOHEHTaX: 3HAHHWE OCHOBHBIX
MOHSITUN, TEOPEM M KPUTEPHUEB MATEeMaTUYECKOW CTATUCTUKH, OCOOCHHOCTEH MOCTAaHOBKH 3a/1a4
MaTeMaTUYECKON CTATHUCTUKH, METOJI0OB TMOCTPOCHHS OILICHOK; YMEHHUE CTPOUTh TOYEYHBIE HU
MHTEPBAJIBHBIE OLCHKM YMCIIOBBIX MOKA3aTENEN paclpelesieHUs CIIyYalHbIX BEJIMYHMH, CTPOUTH
PErpECCUOHHBIE MOJICIM M TPOBEPATh HMX 3HAYMMOCTBH;, BIIAJICHHE HAaBBIKAMH TEPBHUYHOU
00paboTKK pe3yJbTaTOB HAOMIOACHUH (PKCIIEPUMEHTOB), MOCTPOCHUS OLIEHOK HEM3BECTHBIX
MapaMeTpoB pachpeiiesieHus C HCIOJIb30BAaHUEM METOJla MaKCUMAJIbHOIO MpaBIonofo0us,
METO/Jia HAaWMEHBILIUX KBAJpaTOB, METOJAa MOMEHTOB. OIIEHKa «OTJIMYHO», BBICTABJICHHAs B
COOTBETCTBUM C OINHCAHHBIMU BBIIIE KPUTEPUAMH, COOTBETCTBYET BBICOKOMY YPOBHIO
c(hOpMHUPOBAHHOCTH YKa3aHHOW KOMIIETCHIIMM B paMKaX OINHUCAHHBIX KOMIIOHEHT, OIICHKA
«XOpOILI0» — MPOJABUHYTOMY YPOBHIO, OILI€HKa «YyJOBJIETBOPUTEIHHO» — 0a30BOMY YPOBHIO,
OLIEHKA «HEYJOBJETBOPUTEIBHO» — COOTBETCTBYIOIIME KOMIIOHEHTHI KOMIIETEHIIMM Ha
HE0OXOAMMOM YpOBHE HE C(HOPMHUPOBAHEI.

KonTpoubnast padora Ne2 (IIpoBepka craTHCTHYECKHX THIIOTE3)
1. Hwmerotes crenytronye JaHHBIE TI0 pacTpeeICHUIO 3apa00THOM TUIAThI MEXIY paOOTHHKAMU

NPENPUSITHS:
3apriata 5000~ 10000— 15000— 25000—-
(py6.) 10000 15000 25000 50000
Komn-Bo 15 18 27 15
YeJIOBEK

C nomomrsto kpurepus [lupcona mpoBepbTe THHOTE3y O TOM, YTO 3apIujiara paclpenesieHa
paBHOMepHO oT 5000 1o 50000 py6.
2. B xopne cepun 3KCIepUMEHTOB HEU3BECTHAs CilydaiiHas BEJIMYMHA MIPUHUMAJA 3HAUYCHHs Ha
otpeske [0; 16]:
OTtpesok 0-1 1-2 2-3 34
KonnuecTBo 3HaueHui Ha OTpe3Ke 7 10 10 13
C nomourpto kputepusi Ilupcona mpoBepbTe TMIIOTE3Y, YTO CI.B. UMEET IUIOTHOCTH

1
pacrpeIeneHus: | g% 0<x<4,0,uHaue.

3. Jlna 8 wiyboB KoOHTHHEHTaJIbHON XOKKEHHOW JMIM HMEITCS  JaHHbIE O pa3Mepe
odurmansHoro Oromxketa kiryda (B cezone 2008-2009 rr.) u koaudecTBe HAOPAaHHBIX OYKOB
0 XOAY PeryJsipHOTO YeMIITHOHATA.

Kiy6 bromker KonungectBo
(MutH.$) OUYKOB

«ABanrapm» (Omckas 00J1acTh) 50 78
«Ax bapcy (Kazanb) 55 122
«ATtmaat» (MoCKOBCKasi 00J1aCTh) 35 122
«JIlnaamo» (MockBa) 25 100
«JIlokomoTuB» (SIpocnasin) 40 111
«Metamnypr» (MarHuToropek) 45 104
«Camnasar Onaesy (Yda) 50 129
XK IICKA (MockBa) 22 106




[To mpencTaBieHHBIM JAaHHBIM HaWTH KOX(PGUIUEHT paHToBOM Koppemsuuu CrupmeHa
MeXay OroKeToM KiIybda M KOJIMYeCTBOM HaOpaHHbIX oukoB. [IpoBepuTh rumoresy o
HEKOPPEJIMPYEMOCTH JIAHHBIX MOKa3aTeNnen ams ypoBHs 3HaunMoctu o = 0,05.

4. Nwmeerca 10 3emMenbHBIX y4aCTKOB, HAXOAIIMXCS HA PA3INYHOM PACCTOSIHMM OT KPYIHOTO
roposa. Paccrosinus oT ropojia (B KMJIOMETPax) JUIsl 3TUX YYacTKOB cocTaBisitoT 5, 10, 7, 10,
8, 15, 20, 5, 5, 20. YpoxaitHOCTh KapTodens Ha ITHX K€ ydacTKaX COOTBETCTBEHHO paBHA
10, 25, 10, 15, 15, 10, 30, 25, 10, 10.

MO>KHO JT TOBOPHUTH O HAIMYWHW 3HAYMMOM CBSI3U MEXKIY YPOKAHHOCTBIO KapTodemns
Ha y4acTKe M YJAJIeHHOCThIO 3TOr0 y4acTKa OT ropoza?

5. Ha nByx mpoOHBIX y4acTKax Jieca JJsl KaXJI0TO MCCIEI0BaHHOTO JiepeBa HaleHbl 3HAUCHUS
MIPOEKTUBHOTO TOKPBITUS JHIIAWHUKOB. [Ipn 3TOM Ha mepBOM ydacTKe MOJYyYEHBI TaKUE
3Hauenus: 67, 9, 65, 40, 44, 89, 17, 8, 26, 95, 46, 25 (manubie mo 12 paepeBbsIM).
CoOOTBETCTBEHHO, Ha BTOPOM y4acTKe MOJy4YeHbl Takue 3HaueHus: 26, 1, 87, 8, 6, 4, 65, 90,
76, 44, 36, 24, 23, 8, 56 (Bcero 15 nepeBneB). BeisicHUTE, €CTh JIM CYIIECTBEHHBIC PA3THUUS
MEXy STUMHU JBYMS y4aCTKaMHu.

OTBeTHI U yKa3aHUs K PELICHHUIO KOHTPOJIBHOM paboThl No2.

1) I'unote3a oTBepraercss Ha ypoBHe 3HauuMocTH 0,5 2) ['mmore3a oTBepraercs Ha ypoBHE
3Hauumoctu 0,5 3) r = 0,274 — HezHauuM ans ypoBHA 3HaunMoctH 0,05 4) r = 0,208 —
HE3HauYMM Ui ypoBHA 3Haunmmoctu 0,05 — Her 3HauMMOW CBS3U 5) Paznuuusa ypoBHs
IIPU3HAKa B CPABHUBAEMBIX IPyIIaX CTATUCTUUECKN HE 3HAUMMBI.

Kpurepun onieHuBaHMUsI KOHTPOJIBHON paboThl Ne2.

«OtnuyHo» (5 OayymoB) — cTaBUTCS 3a palbOTy, B KOTOPOW BEPHO BBIMOJHEHBI BCE 5
3ajanus (0e3 omMOOK M HEJ0YETOB), IPU 3TOM HE COAEPIKUTCS TPyObIX OIIMOOK, €CTh CCHUIKU
Ha HCIOJIb3yEeMbIe TEOPEMBI U CTATUCTUYECKHE KPUTEPHH, THITOTE3bI CPOPMYINPOBAHBI, BBIBOIBI
IIPOMHTEPIIPETUPOBAHBL. «Xopomuo» (4 Oamna) — cTaBUTCA 3a paboOTy, B KOTOPOM IMOJHOCTHIO
BBITNIOJTHEHBI 4 3a/1aHus (6e3 rpyObIX HEI0YEeTOB) WIIM BBIIOJIHEHO 5 3aJjaHMsl, HO COIEPKUTCS HE
3-5 HeIo4eToB, CBSA3AHHBIX C IMOSCHEHHEM TOpsJIKa NPUMEHEHHs CBOWCTB U KpPUTEPHUEB.
«Y nosnerBoputenbHO» (3 Oaymma) — cTaBUTCSA 3a paboTy, eciau OO0YyYaromuiCs MPaBUIBLHO
BBIMOJIHMI 3 3ajaHus (06e3 rpyObIx omMOOK) WM 2 3aJaHus, HO NPU 3TOM €CThb BEpHBIC
MPOJIBIDKCHHUS B OCTAaBIIMXCSA 3ajadax (Hampumep, B 1-2 3amaHHSX TPaBWIBHO OIMCAH XOI
pelieHns WIM BEpHO YKa3aH KpUTepuUd NpoBepku rumotessl). «HeynoBnerBoputenbHo» (2
Oana) — cTaBUTCS 3a paboOTy, B KOTOPOW MPaBUJILHO BBIIOJHEHO HE Oojee 2 3aJaHUid U HET
3HAYUMBIX MPOJIBUKECHUHN B IPYTHX.

Kontponbnas pabora Ne2 mo3BojisieT OLEHUBAaTh YpPOBEHb CHOPMHUPOBAHHOCTH
npodeccuonanbHoi komnereHiuu I1K-1 B cienyromumx KOMIIOHEHTaX: 3HaHME OCHOBHBIX
MOHSITUN, TEOPEM M KPUTEPUEB MAaTEMAaTUYECKOM CTATUCTUKH, OCOOEHHOCTEN MOCTAaHOBKH 3a/1a4
MaTEMaTUYECKON CTaTUCTUKH, 3HAHUE CTAaTHUCTUYECKUX METOJOB M KPUTEPUEB IPOBEPKU
THITOTE3 B MaTeMaTHYECKOM CTaTHUCTHUKE, yCHOBI/Iﬁ MPUMCHHUMOCTHU CTAaTUCTHYCCKUX KPUTCPUCB,
YMEHHE TPOBEPATh CTATUCTHMYECKHE THUIOTE3bl  COTJacus, OJHOPOJHOCTH  BBIOOPOK,
HEKOPPCIUPYEMOCTH, a TAKKC HHTCPIPETHPOBATL PE3YJIbTaTbl NMPUMCHCHHA CTATUCTHYCCKHUX
KPUTEpHEB; BJaJCHHE HaBBIKAMHU TEPBUYHOH OOpabOTKM  pe3yibTaToOB  HAOIIOICHUIN
(9KCTIEpUMEHTOB), — TPHUMEHEHUS! CTATUCTHYECKUX KpUTEpUEB s MpoBepKku runores. OueHka
«OTJINYHO», BBICTABJIECHHAs B COOTBETCTBUU C ONHMCAHHBIMU BBIIIE KPUTEPUIMH, COOTBETCTBYET
BBICOKOMY YpPOBHIO C(OPMHpPOBAaHHOCTH YyKa3aHHOM KOMIIETEHLIMM B paMKaX ONUCAHHBIX
KOMIIOHEHT, OLIEHKa «XOpOILO» — IPOJABHHYTOMY YPOBHIO, OLIEHKA «yAOBIETBOPUTEIBHO» —
0a30BOMy YpOBHIO, OILIGHKAa «HEYAOBJIETBOPUTEIBHO» — COOTBETCTBYIOIINE KOMIIOHEHTHI
KOMIIETEHIIMY Ha He0OXOAMMOM YPOBHE HE CPOPMHUPOBAHBI.

TecToBbIe BONPOCHI



(I[J'I}I OIICHKHU C(I)OpMI/IpOBaHHOCTI/I KOMIICTCHIIMHN Ha 0a30BOM ypOBHC)

1. Ilpu moctpoeHMM JIUHEHHOW perpeccuoHHOW Monenu (y = kx + b) Mexnay IByms
MOKa3aTeNsIMU TTOJIYYHIIOCh, YTO omuOKka anmpokcumanuu paBHa (0. Kakue BBIBOABI MOXKHO
clenarn?

(a) Koapdunuents! k u b pasusi 0.

(6) Ucxonnble TOUKHU (37€MEHTHI UICXOTHON BBIOOPKHM) HAXOAATCS Ha OJTHOW MPSMOIA.

(B) Ecnu npun aToM ewé v napameTtp k # 0, TO BbIBOPOYHLIN KOIPPULNEHT
Koppensauunm paseH 1 nan -1.

(r) OHO3HAYHO MOYKHO TOBOPUTH, YTO MPOM30ILIA OIIMOKA B BBIYHCICHHUSX.

2. Moxet a1 Ko3(p(UIMEHT paHroBoil koppemsiuun CHoupMeHa MPUHAMATh TaKWe 3HAUYCHUS?
(Ykaxure Bce 1OMyCTUMbIE 3HAYEHUSI.)
(2) 0 ©)7 (B) 4 (r) 72 (m) =72

3. Jlusd OpoBEpPKU THUIIOTE3bl O HEKOPPEIUPYEMOCTH JBYX 3aJ@aHHBIX IPU3HAKOB BBIYUCIIEHO
3HaUYCHHE BBIOOpPOUYHOTO KOod(duimenta koppemsnuu pasHoe 0,72. Kakue u3 yTBepKIeHU
ABJIAIOTCS BEPHBIMU?

(a) Droro nocrarouHO, YTOOBI OTBEPrHYTH THUIIOTE3y O HEKOppeIupyeMocTu. Mexay
NPU3HAKAMHU CYNIECTBYET CHJIbHAsI MOJOXKHUTENbHAsL CBSI3b, TaK KaK KOA((UIMEHT KOppeIanuu
MOJIO’KUTENICH U OJIM30K K 1.

(6) Mexnay mpuszHakamMu 3aMeTHa (HO HE NPOBEpPEHA 3HAUYMMOCTB) MOJIOKUTENbHAs CBS3b —
00JIBIIMM 3HAaYEHHSIM OJTHOTO MPU3HAKA Yallle COOTBETCTBYIOT OOJIbIINE 3HAUYEHHUS JPYTroro — TakK
KaK KO((PHUIMEHT KOPPEIALUH MOJIOKUTENIEH 1 OJIN30K K 1.

(B) DTOro 10CTaTOYHO, YTOOBI MPHUHSTH TUIOTE3Y O HEKOPPEIUpPyeMOCTH. Mexay Nmpu3HaKaMu
OTCYTCTBYET CBsI3b, TaK KaK KOO(PQHUIUEHT KOPPEIALUHU HE paBeH 1.

(r) BoiBoag 0 3HAQUMMOCTH BBIOOPOYHOTrO KO3(PPUIMEHTAa KOPPENISLUUU MOXKHO CHENaTh MOCie
TOTO, KaK OyZIeT U3BeCTeH 00BbeM BHIOOPKH U YPOBEHb 3HAUUMOCTH.

4. MerooM MakCUMAaJlbHOIO IPaBAONON00US CTPOUTCS OLEHKA HEM3BECTHOM BEPOSTHOCTH.
CocraBiieHa (QYHKIMS NPaBAONOA00Ms, HaiiieHa To4yKa Xo, I/le €€ MPOU3BOJHAS MPUHUMAET
3Hauenue 0. Kakue u3 3TUX yTBEepKI€HUN BEPHbI?

(a) DToro mano. Hy>xHO HaliTH TOUKYy MUHUMyMa (DyHKIIMH TipaBaonogoous Ha otpeske [0,1].
(6) Oto HeBepHo. HyxHo HaliTu TOUKY, T1ie PyHKIUS paBaonoaoous odpamaercs B 0.

(B) Eciu dynkus npasponomodus auddepenuupyema Ha otpeske [0,1], a enMHCTBEHHBIH
MakcuMyM pocturaercst Ha uarepsaie (0,1), To Touka Xo — uCkomasl.

(r) Hy»HO HaliTH HE TOUKY MaKCUMyMa, & TOUKY MUHUMYyMa (YHKIIHMH PaBIONOA00HS.

5. JloBeputenbHbIN WHTEpBAI (a, b) HaKpbIBaeT HEU3BECTHBIM MapamMeTp ¢ BeposTHocThiO 0,8.
PaccmatpuBaercs untepsan (c, d), rexamuii ctporo BHyTpu uHTEpBaia (a, b). Marepsan (c, d)
HAKpBIBAE€T HEU3BECTHBIN MMapamMeTp C BEPOSTHOCTHIO

(a) me menpme 0,8 (0) e 6onbiie 0,8  (B) oOs3arenbHO paBHOH 0,8

(r) HU O;TMH M3 BapHaHTOB (a)-(B) HEBEPEH.

6. IposepsieTcs runotesa cornacus Hy ¢ momomsro kpurepus x> [lupcona. Berunciena cymma
ITupcona, oHa oka3anach MEHbIIE KPUTUUECKOTO 3HaYEHMs (17151 3aJaHHOI'O YPOBHS 3HAUUMOCTH
U UCTOJIb3yEeMOI0 KOJIHUECTBa HHTEpBaioB). Kakoii BEIBOJ MOXKHO c/ienaTh?

(a) Twunoresa H, orBepraercsi. OKCHepUMEHTAJIbHbIE JaHHBIE HE COIJIACYIOTCS C
MIPEANOIAraéMbIM 3aKOHOM PACIPEACICHHUS.

(0) Her ocHoBanwmii orBepruyth runoresy Ho. Eciau runoresy Henb3s OTBEPrHYTh 110 KPUTEPUIO
%’, TO 3TO HE 03HAYAET, YTO OHA IPMHUMAETCS.



(B) I'umote3a Hy mpuHUMaeTcs. DKCIIEPUMEHTABHBIC JAHHBIC COTJIACYIOTCS C MPEIOIaracMbIM
3aKOHOM PACIIPE/ICIICHHS.

7. Ha ocHoBaHuM BBIOOpKM OOBEMA N NOCTPOEHA TOYEYHAs CTAaTHUCTUYECKas OIEHKAa Cy
HEU3BECTHOI'O MapaMeTpa ¢. JTa OLEHKA SABJISAETCS COCTOATENbHON. YTO 3TO 03Ha4aeT?

(a) Onenka ¢, CXOAUTCA MO BEPOSITHOCTH K MCTUHHOMY 3HAYEHMIO MapamMeTpa ¢ mpu o0beéme
BBIOOPKHU CTpeMsIIeMcst K OECKOHEUHOCTH.

(6) MaTtemaTn4eckoe 0KHJIaHUE C, PABHO C.

(8) Kakyto ObI BEIOOPKY HM B3sUTH, C, OyJIeT IPUHUMATh OJTHO U TO K€ 3HaUCHHE.

BepHbie oTBETHI Ha TeCTOBOE 3a7aHue (KITH0Y):
16B 2arm 36r 4aB 50 60 7a

Kpurepun onieHuBaHus 3a1aHMi:

3amanus Nel—4: 1 Gaymn 3a KaXIbpli BEepHBIH OTBET, —1 Oami 3a Kaxablii HEBEpHO yKa3aHHBIH
otBeT, 0 OaiyIoB 3a MPOMYILIEHHBIA BEPHBIA OTBET, OAJUIBI MO OTAEIBHBIM MYHKTaM B TECTOBOM
3aJ]JaHAd CYMMUPYIOTCSI, €CJIM UTOTOBBIM Oalll 3a TECTOBOE 3a/laHUE OTPUIATEJICH, TO 3a 3TO
3afjaHue BeIcTaBisgercs 0 Oanos;

3amanus NeNe5—7: 2 Garna 3a BepHBbIi 0TBET, () 0aJIOB 32 HEBEPHBIN;

HToro MmakcumanbHOE CyMMapHOE KOJMYECTBO OayuioB: 15.

Kputepuu onieHnBaHus TeCTOBON pabOTHI.

Bapuant Nel (3aureHO/HE 3auyTeHO): OLIEHKA «3aYTEHO» BBICTABIIAETCS, €CIU TECTUPYEMbIH
HaOpai He MeHee 6 6aJI0B, B IPOTUBHOM CIIy4ae OLEHKa «HE 3aU4TEHO».

Bapuant Ne2 (6amnbpHast OlleHKa): OIeHKa «OTINYHOY» (5 06alioB) — TecTupyembiit HaOpan 14—15
OaioB, OIEHKAa «xoporio» (4 Oamra) — Ttectupyembiii HaOpan 10-13 OGamoB, oreHka
«ynoBieTBopuTenbHO» (3 Oamma) — TectupyeMmblii  HabOpan 69  0amioB, OlEHKa
«HEYIOBJICTBOPUTETLHOY» (2 Oarna) — TecTupyemblii Habpan 0—5 6amioB.

1.2 Crincoxk BONPOCOB U (MJIH) 3aaHUH /151 IPOBeJIeHUs NPOMEKYTOYHOM aTTeCTANN
CnHcoK BONPOCOB K IK3aMEHY

1. OcHOBHbIC MOHITHS MaTEMAaTHYECKON CTATUCTHKH: TeHepajbHas COBOKYIMHOCTH, BHIOOpKA,
CTaTUCTHUKA, CTATUCTUYECKAS OLIEHKA, COCTOSTEIbHBIE U HECMEILIEHHBIE OLICHKU, TOUCYHBIEC U
WHTEpBaJbHBIE OIEHKH, TOYHOCTh OIICHKH B CMBICIE CpPEIHEro KBaJApaTHUECKOro,
JIOBEpUTENbHBIN HMHTEpPBAN, JOBEPUTENIbHAs BEPOSITHOCTb, CTATUCTHYECKas THUIOTE3a,
MPOCTHIE U CIOXKHBIE THIOTE3bl, CTATUCTUICCKUN KPUTEPUN, KpUTUUYECKasi 00JIaCTh, OMUOKH
MIEPBOI0 U BTOPOTO pOJia, YPOBEHb 3HAUUMOCTH.

2. BepoATHOCTHBIE pacIpeleleHNs, CBS3aHHbIE C HOPMAJbHBIM: Y2 — paclpefelieHue,
pacnpenenenne Ctplo/ieHTa, pacnpenenenue duuepa.

3. Meroapl TOCTPOEHUSI TOYEUYHBIX OILEHOK: METOJ MOMEHTOB, METOJ MaKCHUMaJbHOIO
IpaBIOII0100usI.

DddexTrBHOCTH O1IeHOK. HepaBeHcTBO Pao-Kpamepa. DHTponus cirydaitHOM BETMYMHBI.

5. 3anada o BBIOOPOYHOM KOHTpOJIE.



10.
11.

WuTepBanpHble olleHKHU. [locTpoeHne NOBEpUTENBbHBIX MHTEPBAJIOB A MaTEMATHUYECKOTO
OXKHJaHWsI HOpMaJIbHOTrO pacnpeaeneHus. CpaBHEHME JBYX CpPEOHUX T'€HEpPaJbHBIX
COBOKYIHOCTEH, CpaBHEHHE BBIOOPOYHOM cCpefHEeH C THUIOTETUYECKUM CPEeIHUM
TEHEpaIbHON COBOKYITHOCTH.

Koppensituvonnslii  ananu3.  BpiOopounbiii  ko3dduipienT  koppensuuu. Panrosas
koppensanus. Koaddumumentsr panrosoit koppemsiiuun Crnupmena u Kenmpamna. IIposepka
THIIOTE3 O 3HAYUMOCTH KO3 (UIHEHTa KOPPEISILINH.

Perpeccuonnsiii ananms. JIuHelHas perpeccus, HaXO0XACHHE W IPOBEpPKa 3HAYMMOCTHU
napamMeTpoB JIMHEHHO# perpeccun. CriakuBaHue HaONIONEHHUM, HaX0XIEHHE MapaMeTpoB
anmnpoKCUMUpyomed (yHKIUM (METOJ HAaWMEHBIIUX KBaJIpaToB). ABTOKOpPPEISAIMOHHAS
(GyHKLUS, CMEIIaHHbIE MOJIEIH.

I'nnoressl cornacust. Kpurepuit cornacus I[lupcona (y2) 11t NpOCTHIX U CIOXKHBIX THIIOTE3.
Kputepun cormacus KomnmoropoBa u CmupHoBa (OCHOBHBIE wujaeu). TaGmuiibl
CONPSKECHHOCTH MPU3HAKOB, ITPOBEPKA T'MITIOTE3bI O HE3aBUCUMOCTH.

[TpoBepka rumnote3sl 00 0AHOPOIHOCTH BBIOOPOK. Kpurepun Bunkokcona n ManHa-YuTHH.

OcHOBBI AHCTIEpCHOHHOTO aHanu3a. OMHO(MAKTOPHBIN TUCTIEPCHOHHBIN aHAIH3.

Tembl NpakTHYECKUX 321aHUI K IK3aMeHy
ITocTpoeHre OLICHOK HEU3BECTHBIX MTapaMEeTPOB PACIpPEIEICHUs ¢ UCIOIb30BAHUEM METOA

MaKCHUMaJIbHOTO TPaBAONOI00MS U METO1a MOMEHTOB.

[IpoBepka rumore3 c¢ wucnonb3oBaHueM kpurepus [lupcona. IlpoBepka rumoressl o
HE3aBUCHMOCTH MPU3HAKOB (aHATU3 TaOIUIBI COMPSHIKEHHOCTH TPU3HAKOB).

Brruucnenne BeIOOpouHOTO KOdGdHIHEHTa KOppensaiuu, KodhdUIMEHTa paHTOBOU
koppessinnu Crimpmena u Kengamia, mpoBepka ux 3HaYMMOCTH.

Haxoxnenne mapamMeTpoB  ypaBHEHHUs JIMHEHHOM WM  HEJIMHEWMHOW  perpeccuu,
ABTOKOPPEISIIUOHHON ()YHKIIMY, CMEIIAHHBIX (D)YHKIWH METOIOM HAaMMEHBIIINX KBAIPATOB.
[TpoBepka rumore3 00 OJHOPOAHOCTH BBIOOPOK C TOMOIIbIO KpUTEpHEB BHIKOKCOHA H

Manna-YurtHu.

IIpumep 3K3aMeHAIMOHHOTO OUJIETa
(2 TeopeTHuecKUX BOIMpoOca U 2 3a]1a4H)
1. Twunore3sl cornmacus. Kpurepuii cornacus ITupcona (x*) s MPOCTBIX M CIOXKHBIX

TUIOTES.

2. Panromas koppemsmnus. Koaddumment panropoit koppemnsiuu Cnimpmena. [IpoBepka
TUIOTE3 0 3HAUUMOCTH KO3 PUIIMEeHTa KOPPETAIUH.

3. JBa xmacca (11A u 11b) nHanucanu koHTponbHYyt0 pabGoTy mo xumuu. Cpenu
pe3ynpraToB 24 ydeHUKOB 11A TIOPOBHY «ABOEK», «TPOEK», «UETBEPOK» H
«TEPOK», a cpeau 16 yuenukoB 11b «Tpoek» U «4YETBEPOK» HE MOJIYUMIT HUKTO,
3aTO0 MOPOBHY «IBOCK» H «IATEPOK». BBIACHWUTE, €CTh M CYIIECTBEHHBIC Pa3INyus
MEXJly 3TUMU ABYMs KJIACCaMH.

4. Haiinure WHTEpPBaJIbHYI0 OILIEHKY MaTEeMaTH4YECKOTO OKHMJIAHHWS HOPMAJIbHOTO

pacmpenienieHdsl ¢ JOBEpUTENIbHOM BeposTHOCThIO 0,96, ecnu moiiyyeHa OIeHKa



HEeM3BECTHOM aucrepcuu S = 16, a cpeanee apupmeTndyeckoe BHIOOPKH paBHO 25.
O6wem BoOOpKH n = 100.

KpI/ITepI/II/I OLICHMBaHUS 3aJaHUN SK3aMeHaIMOHHOTO ounera

1.

CdhopmynmpoBath 00mmMii B mnpoctoil rTHmoTe3sl cormacus (0,1  Oamma),
chopMynupoBaTh OOIIHIA BUJ U OMUCATh OTIWYHSI CIOXKHOU rumnotessl cornacus (0,1
Oamra), omucath OCHOBHYIO HJCH0 Kputepus coriacus [lupcona nmns mpoctoit
runotessl (0,1 6amna), chopmynupoBats Teopemy [Iupcona (0,1 6amna), Ha e€ ocHOBe
noJipoOHO omucath Kputepuid cornacus [Iupcona s npocroii runoressl (0,1 O6anna),
OOBSCHUTH BO3MOXKHBIC BapWaHThl WHTEPIPETAMU PE3yJIbTATOB IPUMEHCHUS
kputepus (0,1 6amna). ChopmynupoBats Teopemy [lupcoHa mist CIOKHONW THIIOTE3bI
(0,1 ©Oanna), omucaTh KpuTepuidl mna cinoxkHod runoressl (0,1 Oamia) wu
uHTepnperannio BeiBOAOB (0,1 Oamra). Omucate BO3MOXHBIE OTPAaHWYCHUS MPU
ucnons3oBanuu  kputrepust Ilupcona (0,1 Oamma). 3amaHue 3acUUTHIBAETCS
MOJTHOCTHIO, eclii BhINOHEHO Ha 0,8—1,0 6ayioB; 3aCYMTHIBAETCSl HAMIOJIOBUHY, €CIIU
BeINOHeHO Ha 0,5-0,7 6amnos.

OObsICHUTh, B KaKHX YCJIOBHUSX BO3HHMKA€T BO3MOXKHOCTb HCIOJB30BaHUS
KO2(PUITMEHTOB PAaHTOBOW KOPPEJSAIMHU, BBIIBUHYTH HYJEBYIO W albTEPHATHBHYIO
runotesy (0,1 6amna). 3anucats (0,1 6amra) u o6ocHoBath (0,3 6amta) popmymy s
pacuera koddunrenta panroBoii koppemsiuu CrupMeHa. Paccuurtarh 3HadeHUs
koo dunmenra panrooii koppemsiiuu Crupmena st crporo npsimoit (0,1 6amma) n
ctporo obpatnoii (0,1 6amia) 3aBucumoctu. ChopmynupoBats TeopeMy CThIOJCHTa
(0,1 Gamna), Ha e€ ocHOBe copmynupoBaTh KpuTepuil npoBepku runoress! (0,1
Oamna), omucarth MOPSAOK HHTEPHPETAIMU PE3yJbTaTOB. 3aJaHHe 3aCUUTHIBACTCS
MOJTHOCTBIO, eclii BhINonHeHo Ha 0,8—1,0 6aiioB; 3aCYMTHIBAETCS HAMIOJIOBUHY, €CIIU
BeIIoHeHO Ha 0,6—0,7 6amios.

Ctporo chopMynupoBaTh HYJIEBYIO M albTepHaTHBHYyIO0 runore3y cormacus (0,1
0aymia), KOpPpeKTHO BBIOpaTh CTaTUCTHUECKUM Kputepuil ans e€ mposepku (0,1
Oanna), BOCMOdb30BaThesi Kputepuem coriacusi (0,4 Oamna), caenath BBIBOIBI U3
kputepus (0,1 Oamnma) W TPOUMHTEPHIPETUPOBATH IMONYYECHHBIE pPE3yNbTaThl B
KOHTEKCTE IOCTaBICHHON wucxomHoi 3amaum (0,1 Oamma), oOCYyIuTh BO3MOXKHBIC
BapHaHTHl BHIBOJIOB W HWHTEpIpETallMii MpU HW3MEHEeHUU mnapametrpoB 3amaun (0,2
Oamna). 3amaHue 3aCYMTHIBACTCS IMOJIHOCTBHIO, €clii BhIMoaHeHO Ha 0,8—1,0 Gamos;
3aCUMTHIBACTCS HAIMOJIOBHUHY, €CJIH BeIMoaHEHO Ha 0,6—0,7 Gaios.

CdhopmynupoBaTh omnpeaesneHUe AOBEPUTEILHOTO MHTEpBajia U CMEXHBIX MOHATUMN
(0,2 Gamna), chopMynupoBath HeoOxXomumoe cienctsue u3 teopembl Oumepa (0,2
0ayia), BOCIOJIB30BATbCA CJEACTBUEM U3 Teopembl Puiepa JUisl MOCTaBICHHOMN
3agaun (0,4 Gamna), oOCyIUTh BO3MOXHBIC BapUaHThl BBIBOJOB M WHTEpIIpETALUN
npu u3MeHeHMu mnapamerpoB 3amaud (0,2 Oamma).  3amaHue 3acUMTHIBaeTCS
MOJTHOCTBIO, eclii BhINoiHeHo Ha 0,8—1,0 6aisioB; 3aCYMTHIBAETCS HAMIOJIOBUHY, €CIIU

BeInoHeHo Ha 0,6—0,7 6amoB.



Kpurepun orneHuBaHUS SK3aMeHa, BBICTABICHHMS OLEHKH U BBIBOJAOB O CPOPMHUPOBAHHOCTH
KOMIIETeHIINI npuBeieHbl B maparpadax 3.3-3.4 MeToInYecKuX peKOMEeHAalui MpenojaBaTelto
(pa3gen 3 pabodyeii mporpamMMbl Kypca).



2. IlepevyeHb KOMIETEHIUI, 3TaNbI HX ()OPMHUPOBAHUS, ONIMCAHUE NOKA3aTeJIel 1
KpHUTepHeB OLICHUBAHUS KOMIIETEHIMI HA Pa3/IMYHBIX dTanax ux (popMHpOBaHUs,
ONMCAHUEe IIKAJIbl OeHUBAHUSA

2.1. llIxayua oneHuBaHus cOPMHUPOBAHHOCTH KOMIIETEHIMI U ee ONIUCAHHE

OnenuBanue ypoBHS CHOPMHPOBAHHOCTH KOMIETCHIIUA B TMPOILIECCE OCBOCHUS
JTIACIUIUITMHBI  OCYIIECTBIISIETCA MO CIAEAYIONMIE TPEXypOBHEBOM IIKaJIE:

IloporoBsbiii ypoBeHb - IPEIIIOIATAET OTPAKEHUE TEX OXUAAEMBIX pPE3yJIbTATOB,
KOTOpbIE ONpEAEAI0T MHHUMAJIbHBIA HaOOp 3HaHMM W (MJIM) yMEHHH M (WJIM) HaBBIKOB,
MTOJIYYEHHBIX CTYJICHTOM B pe3YyJIbTaTe€ OCBOCHMS ITUCHUILIMHBL. [IOpOroBslii ypoBEHb SIBIIAETCA
00s3aTeNbHBIM YPOBHEM JJISi CTYJCHTa K MOMEHTY 3aBEpILICHHS MM OCBOCHHUS JaHHOM
JVCLUTIIINHBL.

IIpoaBMHYTHIN ypOBeHb - IPEANOIaraeT CliocCOOHOCTh CTY/AI€HTa UCIOIb30BaTh 3HAHUS,
YMEHHUSI, HABBIKM U (WJIHM) OMBIT JEATEIbHOCTH, MOJTYUYEHHbIE NP OCBOCHUU TUCIMILIUHBIL, IS
pemieHus npodeccuoHaNbHBIX 3a1ad. [IpoABHHYTBHIM YpOBEHb  MPEBOCXOAUT MOPOTOBBIM
YPOBEHB IO HECKOJBKUM CYIIECTBEHHBIM ITPU3HAKAM.

BbicokMii ypoBeHb - ITpearoaraeT CroCOOHOCTh CTYJEHTa MCIOIb30BaTh MOTEHIIMAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUIl, HABBIKOB U (WJIM) OMbITa JIEATEIBHOCTH, MMOJYYESHHBIX MPH
OCBOCHMU JUCIMIUIMHBI, JUIi TBOPYECKOI'O pEIHICHUS MNpo(ecCHOHANIBHBIX 3a1ad |
CaMOCTOSITEJTLHOTO TOMCKAa HOBBIX IOAXOJOB B HUX pEIIEHUH IyTeM KOMOWHHUPOBAHUS H
UCIIOJIb30BAaHUSI M3BECTHBIX CIIOCOOOB pEIIEHUs] MPUMEHHUTENIBHO K KOHKPETHBIM YCJIOBUSIM.
BrIcoknii ypoBeHb IPEBOCXOAUT IMOPOTOBBIN YPOBEHB IO BCEM CYIIECTBEHHBIM ITPU3HAKAM.



2.2. llepeyeHb KOMIETEHINH, 3TaNbI X ()OPMHUPOBAHUS, ONIMCAHHE MTOKA3aTe/ el M KPUTepUeB OLIEHUBAHUS KOMIETEHUMA HA Pa3IMYHBIX
Tanax ux ¢gopmMupoBaHus

1y IIxajga ¥ KpUTEPUH OLeHUBAHUS KOMIETEHIIUH
K ansl HA Pa3JIMYHBIX 3Tanax ux ()opMHUPOBAHUSA
on ®opma (bopmu- Toxka3zarenan
KOMIIe- KOHTPOJIs POBAHM OLICHUBAHUSA . . .
TeHIHN (Ne IToporoemiii IIpoaBHHYTBIH Bricoxkni
TeMBbI YPOBEHb YPOBEHb YPOBEHb
(pa3nena)
IIpodeccnonanbHble KOMIETEHUNT
II Kontpoins 1 3HaThb: 1. 1. 1. Bocipou3BeneHne OCHOBHBIX
K-2 HBIe paboTsh (1-2), -6 — OCHOBHBIE  IIOHSATHS, Bocnpoussenenue Bocnpoussenenue TEOPEM U COOTHOILLICHHUN
Camocros TEOpEMBl W KPUTEPUH | OCHOBHBIX IOHATHH, OCHOBHBIX ITOHATHH, MaTEMAaTHYECKON CTATUCTHKH U
TeJabHas paboTa MaTeMaTHYECKOU TEOPEM U COOTHOIIECHUM TEOPEM U COOTHOIIECHUM WX UHTepnpeTanus. BrinoaHeHue
3anaHus CTaTHCTHUKU; MaTeMaTu4ecKon MaTeMaTu4ecKon B TIOJIHOM 00beMe
JUTS TOMAaIIHen - ocobeHHOCTH CTaTHCTUKHU U UX CTaTHCTUKHU U UX MaTeMAaTHYECKHUX BBIKJIAAO0K U
paboThI IO TEMaM MTOCTaHOBKHU 3a1a4 HMHTEPIpETaLus. HMHTEpIpETanus. BOCIIPOM3BENCHUE
Ne 1-9 MaTeMaTU4YeCcKOi BrinonHeHne 0CHOBHOM MaTeMaTUYECKUX PACCyKJICHUH B
3auer CTaTHCTHUKH, 4acTH MaTeMaTHYECKUX MIpPOLIECCE UX BBIBOJIA.
OK3aMeH — METOABI MOCTPOEHUS BBIKJIAJIOK,
OIICHOK H TPOBEPKH BOCIIPOU3BE/ICHUE 0a30BbIX
THIIOTE3 B MaTeMaTUYEeCKUX
MaTeMaTH4IeCKOn paccyXIeHHUH B IpoLecce
CTaTUCTHKE,  YCJIOBHS 2. IlepBuunas UX BBIBOJA. 2. llepBuunas oOpaboTKa
MIPUMEHUMOCTH 00paboTka pe3yabTaTOB: MOCTPOCHUE
CTaTHUCTUYECKUX pe3yJbTaToOB: BapHallMOHHOTO psfa,
KpUTEPUEB. MOCTPOEHUE 2. IlepBuuHas pamxupoBaHue. Briuncienue
BapHALMOHHOTO PAa, 00paboTKa pe3ynbTaToB: OIHCATENBHBIX XapaKTEPUCTHK
YMmertb: paHXHUpOBaHUE. IIOCTPOEHUE (Meamnana, Mo, pa3Max).
— CTPOUTH TOYEYHBIE U Brruncnenue BapHallMOHHOTO pA/a, [TocranoBKa 33124 TOUEYHOTO
WHTEpPBaJIbHBIE OIICHKH OTIHCATENbHBIX pamXrpoBaHuE. OIICHHMBAHUS TTApaMETPOB
YHCIIOBBIX TOKa3aTenen XapaKTePUCTUK Brruncnenwne pacupenenenus. [loctpoenne
pacnpenencHusl (Menuana, Moja, OIHCATENBHBIX OILICHOK IapaMeTPOB




CITy4allHBIX BEJIUYHUH,

- MIPOBEPSITH
CTaTUCTUYECKHUE
TUIIOTE3bI corjacus,
OJHOPOJHOCTH
BEIOOPOK,
HEKOPPEIUPYEMOCTH.

- CTPOUTh
perpeccuoHHbIE

MOJEIIU U IPOBEPSATh UX
3HAYUMOCTB,

—  HHTepIpeTUpOBaTh
pe3yIbTaThl
MIPUMEHEHUS
CTaTUCTUYECKHUX
KpUTEPUEB.

Baaners HaBbIKaMMu:

- MEPBUYHON
00paboTKH pe3ynbTaToB
HaOIr0IeHUH
(9KCTIEpUMEHTOB),

— TIOCTPOEHUSI  OLICHOK
HEN3BECTHBIX
napameTpoB
pacrpeneneHus c
UCIIOJIb30BaHUEM
METO0/1a MaKCUMaJIBHOTO
MPaBIOMOA00MS,
MeToJa  HAMMEHBIINX
KBa/IPaTOB, MeToaa
MOMEHTOB,

— IPUMEHEHHS
CTaTHCTHYECKUX
KPHUTEPHEB JUIS
MIPOBEPKHU THUIIOTE3.

pasmax). [loctanoBka
3a1a4 TOYEYHOTO
OLICHUBAHUS
napameTpoB
pacrpeneneHus,
MOCTPOEHHUE MPOCTHIX
OIIEHOK TTapaMeTPOB
pactipeeneHui Ha
OCHOBE BBIOOPOYHBIX
CPeIHHUX.

3. Brageuue
MHOHATUSIMHA
HWHTEPBAJILHOU OLIEHKH,
JIOBEPUTEIBLHOTO
HWHTEpBaJIA,
JIOBEPUTEIIbHOU
BEPOSATHOCTH.
IToctpoenue
WHTEPBATHHBIX OIICHOK
JIIA 9acTOT B CXEME
bepnynmu.

4. Bnanenue
OCHOBHBIMH
THOHATHIMH,

XapaKTepHUCTUK (MeIuana,
Moja, pa3max). [locraHoBka
3aJ1a4 TOYEYHOTO
OIIEHWBAHUS TAPaMETPOB
pacnpezeneHus,
MIOCTPOECHUE OLICHOK
napameTpoB
pacrpeieIeHnid Ha OCHOBE
BBIOOPOYHBIX CPETHHX, &
TaKXXe C IOMOILBI0 METOa
MaKCHUMaJbHOTO
NpaBAoNoA00us, MeToaa
MOMEHTOB.

3. Bnanenue
TIOHATHASMHU MHTEPBAIBHOM
OLICHKH, IOBEPUTEIIEHOIO
HWHTEpBaia, TOBEPUTEIHHOM
BeposaTrHocTH. [TocTpoenue
HWHTCPBAJIBHBIX OLICHOK
napaMeTpoB Ha OCHOBE
HOPMAaJIbHOTO
pacrpenencHusl.
BrinosiHeHre 0OCHOBHOM
YacTH MaTeMaTHYECKUX
BBIKJIAJIOK,
BOCIPOM3BEICHUE 0a30BhIX
MAaTEMAaTHYCCKHUX
paccyxJIeHui B mpouecce
WX BBIBOJIA.

pacrpe/ieJieHuii Ha OCHOBE
BBIOOPOYHEIX CPETHUX, & TAKKE C
MTOMOIIIBIO METO/1a
MaKCHUMAaJIBHOTO TIPaBAOIIOA00HS,
METOJIa MOMEHTOB.
HccnenoBanne cocTOSTETHHOCTH
¥ HECMETIEHHOCTH MTOCTPOSHHBIX
OIICHOK, CPAaBHCHHE PA3JIMIHBIX
OIICHOK B CMBICJIC CPEIHETO
KBaJipaTuyeckoro. Binagenue
MTOHATHEM 3(PHEKTUBHOCTH
OIICHKH, YMEHUE Ol[CHUBATh
3((HEeKTUBHOCTH OIICHOK B
MPOCTHIX CIydasx.

3. Brnagenue nNoHITHIMA
UHTEPBaJIbHOU OIICHKH,
JIOBEPUTEITHLHOTO MHTEPBAIA,
JIOBEPUTEIILHON BEPOSITHOCTH.
[TocTpoenue nHTEPBATBHBIX
OLICHOK MapaMeTPOB CIyYalHbIX
BEIIUYHUH C PA3TUIHBIMU
3aKOHAMH pacIpeneacHusl.
BrinonHenune B moJIHOM 00bEME
MaTeMaTHYECKHX BBIKJIAH0K,
BOCIIPOU3BEACHHE
MaTEeMaTUYECKUX PACCYKIICHUHN B
MpoIIecce UX BHIBOJIA.

4. Bnageune OCHOBHBIMHU
IIOHATHUSMU, CBSI3aHHBIMU C
MIPOBEPKAMH CTATHCTHICCKUX
runote3. [loanmanmne
MaTeMaTHYECKUX OCHOB




CBsA3aHHBIMHU C
MIPOBEPKAMU
CTaTUCTHYECKUX
rumnore3. [loctanoBka
TUIOTE3 COTJIacusl,
HE3aBHUCHMOCTH,
OJHOPOJHOCTH
BbIOOpOK. Biianenue
OCHOBHBIMHU METOJaMHU
MPOBEPKH JTAHHBIX
TUIIOTE3 B IPOCTOM
ciyuvae.

5. IlocTaHoBKa
OCHOBHBIX 3a/1a4
KOPPEIAINOHHOTO
aHanu3a. Beruucienue
BBIOOPOYHOTO
kod(punmenta
KOppesauuu 1
koa¢unrenta
PaHroBOM KOppESILUT
Cnmpmena, mpoBepka
HNX 3HAYNMOCTH,
WHTEPIpeTaIusl
pe3yIbTaToB.

4. Bnanenue
OCHOBHBIMU OHATHSIMH,
CBSI3aHHBIMH C ITPOBEPKAMHU
CTaTUCTHYECKUX THIIOTE3.
ITocranoBka rumores
coryiacusi, He3aBUCHMOCTH,
OJTHOPOJHOCTH BEIOOPOK.
Bnagenne metogamu
MIPOBEPKH TaHHBIX THUIIOTE3
B IIPOCTOM Cily4yae. Y MEHUE
JaBaTh COJIEPKATEIbHYIO
CTaTUCTHUYECKYIO
HHTEPIIPETAITUIO
pe3yabTaTaM MpUMEHEHUS
CTaTHCTUYECKUX
KPUTEPUEB.

5. IToctaHoBKa
OCHOBHBIX 3a/1a4
KOPPEJSLMOHHOTO aHaJIH3a.
Beruucnenue BbI0OPOUHOTO
Koaddummenra
KOppeJsILUHU 1
KOA(PHUIIMEHTOB PaHTOBOU
koppemannn CriupMeHa u
Kennanna, mpoBepka ux
3HAUUMOCTH. YMEHHE
JaBaTh CTATHCTHYECKYIO
HHTEPIIPETAIHIO
Pe3yAbTaTOB IPUMECHEHHS
KPHUTEPHUEB.

Pa3INYHBIX CTATHCTHYECKHX
kputepuen. [locraHOBKa THIIOTE3
corylacusi, He3aBUCUMOCTH,
OJTHOPOJTHOCTH BBIOOPOK.
Bitanenue meToaMu npoBepkH
JaHHBIX THIIOTE3. Y MEHHE 1aBaTh
COJepIKaTEeNbHYIO
CTaTUCTUYECKYIO HHTEPIPETALIUIO
pe3yabpTaTaM IpUMEHEHHSI
KPHUTEPUEB, IIJIAHUPOBATh
JMadpbHEHIITyI0 00paboTKy 1
aHaJN3 JaHHBIX B 3aBUCUMOCTH OT
pe3yABTaTOB PaOOTHI KPUTEPHSL.

5. IlocraHOBKAa OCHOBHBIX
3a]1a4 KOPPEISIIIUOHHOTO aHAJIH3A.
Bragenne mareMaTHdeckuMu
OCHOBaMH KPUTEPUECB
HEKOPPEJIMPOBAHHOCTH.
Brrancienne BEIOOpOYHOTO
koa(hpummenTa Koppensauy 1
KO3 PUIIMESHTOB paHTOBOM
koppensiuu CriupMeHa u
Kennamna, nmposepka ux
3HaYUMOCTH. YMEHUE 1aBaTh
CTaTHCTUYECKYIO UHTEPIPETAIIIIO
Pe3yNIbTaTOB MPUMEHEHUS
KpUTEPUEB B 3aBUCUMOCTH OT
o0BpemMa BEIOOPKH, YPOBHS
3HAYMMOCTH.

6. ITocTaHOBKA Pa3NMUYHBIX 33124
PErpecCHOHHOTO aHan3a.
Onenka K03 PUITIECHTOB
OJTHOMEPHBIX U MHOTOMEPHBIX
JIMHEHHBIX PErPECCUOHHBIX




6. [ToctanoBka
3a/1a4d OJJTHOMEPHOI
JMHEWHOH perpeccun.
IToctpoenue
0JTHO(aKTOPHOM
JIMHEHHOU
perpeccuoHHOU
MOJIEHN, IEPBUYHBII
aHaJlu3 KayecTBa
JINHEHHOTO
TIPUOTVKEHUS.

6. ITocranoBka
3a/1a4 OTHOMEPHOH 1
MHOTOMEPHOM JIMHEWHOMN
perpeccun, aBTOPETPECCHUH.
Onenka ko3¢ HUIUEeHTOB
JTUHEWHBIX PEerPeCcCHOHHBIX
MOJCIeH, MojieIei
aBTOperpeccuu. AHaau3
3HAYNMOCTH
ko3 punmeHToB
PErpecCHOHHBIX MOJIEIEH.
[TocTanoBka u pelieHue
3a/1a9¥ CTIIAKUBAHUS
HaOmoAeHui. BeinosHeHue
OCHOBHOH 4acTu
MaTeMaTHYEeCKIX
BBIKJIQ/IOK,
BOCIPOU3BEICHUE 0a30BhIX
MaTeMaTHIECKIX
paccyxJIeHui B mpouecce
UX BBIBOJIA.

MOJCIICH, MOJIeNeH
ABTOPETPECCUH,
KOMOMHHPOBAaHHBIX MOJEIEH.
AHanmu3 3HaYNMOCTH
K03()(HUIIMEHTOB PErpecCHOHHBIX
Mmozenel. Bnanenue metomamMu
aHanM3a NapaMeTpoB
PErpecCUOHHBIX MOJENEH
(xonmuecTBa PaKTOPOB, OPAIKA
aBToperpeccun). IlocranoBka u
pelIeHue 3a7a4u CTiaKuBaHus
HaOIroeHuN. BeinonHenue B
MTOJTHOM 00BEME MaTEMaTHUECKHX
BBIKJIAZIOK, BOCITPOU3BEICHIE
MaTEeMaTHICCKUX PACCyKICHUH B
MpolLIeCcCe UX BBIBOJA.




3. MeroauyecKue peKOMeHAAlH NPeNnoJaBaTeIio 10 npoueaype OneHuBaHUA
3HAHMI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH, XapAKTEPHU3YIOLIHMX
srans!l GOPMUPOBAHUA KOMIIETEHIUI

[{enpro mpouexypsl OLICHUBAHUS SBJISETCS ONPEJECICHUE CTEIIEHN OBJIAJICHUS CTYACHTOM
OXHUJIAa€MBIMU pe3yJibTaTaMu OOy4eHHUs (3HAHUSAMH, YMEHUSMH, HaBbIKAMH U (WJIM) OIBITOM
JIeATEITLHOCTH).

IIpouenypa OLCHUBaHUSA CTEIECHU OBIALCHUSA CTYIACHTOM OKMIAaeMbIMU pe3yJbTaTaMU
00y4eHHsI OCYILIECTBIISIETCS C IOMOIIBI0 METOJWYECKUX MAaTepualioB, MPEJICTABICHHBIX B
pazznene «TunoBble KOHTPOJbHbIE 33aJ]aHUsl WU WHbIE MaTepUabl, HEOOXOIUMBIE JUI OLEHKH
3HaHWW, YMEHUH, HaABBIKOB M (WJIM) ONbITA JAESITEIBHOCTH, XapaKTEPHU3YIOIIMUX ITallbl
(dbopMHpOBaHUS KOMIIETCHIIUI

3.1 Kputepuu oieHMBAHUS CTENEHU OBJIAICHUS 3HAHUSIMH, YMEHUSIMHU, HABbIKAMM
U (MJIH) ONBITOM JIeITeJIbHOCTH, ONpPe/iesisiiolne YpoOBHU CPOPMUPOBAHHOCTH
KOMIIeTeHIIMI

IToporoBblii ypoBeHb (001111€ XapaKTEPUCTUKH):

— BJIaJICHUE OCHOBHBIM 00BEMOM 3HAHMI IO MPOTPAMME TUCITUTLINHBI,

— 3HaHWE OCHOBHOW TEPMHHOJIOTHH JaHHOW OONACTH 3HAHWH, CTHIIMCTHYECKH TPAMOTHOE, JIOTHYECKU
MPaBUIIbHOE U3JI0KEHHE OTBETA Ha BOIPOCHI €3 CYLIECTBEHHBIX OLINOOK;

— BIAJEHUE HWHCTPYMEHTApHEM AMCLUUIUIMHBL, YMEHHE €ro HCIOJIb30BaTh B PEIICHWH CTaHAAPTHBIX
(TUTIOBBIX) 3a11aY;

— CIOCOOHOCTH CaMOCTOSITENBHO TPUMEHSTH TUIIOBBIE PEICHHS B paMKax padodeld MporpaMmsbl
JUCLUIUINHBL;

— YCBOCHHE OCHOBHOM JIUTEPATYPHI, PCKOMEHIOBAHHOW paboueii mporpaMMoit TUCIIUTITNHEL,

— 3HaHWe 0a30BBIX TEOPHIi, KOHUENIM M HAIpPaBISHHH MO U3y9aeMOW JUCIUTUINHE;

— camocTosTelbHas paboTa Ha MPAKTUYECKUX M JIAOOPATOPHBIX 3aHATHAX, MEPHOIIMYECKOE ydacTrue B
IPYMIIOBBIX OOCYKICHUSX, JOCTATOYHBIA YPOBEHb KYJIBTYPHI HCIIOJTHEHUS 3aJaHNH.

IIpoaBUHYTHIN ypoBeHb (0011e XapaKTePUCTHKH):

— JIOCTaTOYHO MOJIHBIE U CUCTEMATH3UPOBAHHBIC 3HAHUS B 00BbEME POrPaMMBbl TUCHIUILIHHBL;

— HCHOJB30BAaHWE OCHOBHOM TCPMUHOJIOTUHN ILaHHOI\/'I O6J'IaCTI/I 3HaHPII>i, CTUJIMCTUYCCKU T'PaMOTHOC,
JIOTUYECKH TIPaBUIIbHOE M3JI0KEHHE OTBETA Ha BOIPOCH], yMEHHE JIeJIaTh BHIBOBI;

— BJIAACHUC HHCTPYMCHTApPUEM OWCHUIIIIMHBI, YMCHUE €TI0 HCIIOJIb30BaTh B PCIICHUU y‘-IeGHLIX )51
po(heCCUOHANBHBIX 3a]1a4;

— CHOCOOHOCTH CaMOCTOSATENFHO peImaTh CJIOXKHBIE 3amgadnd (mpoOnembl) B pamkax pabodeit
nporpaMmbl JUCHUILINHBI,

— YCBOCHHE OCHOBHOW M JOIOJHHUTEIBHOW JIUTEPATYpPhl, PEKOMEHIOBAaHHON pabodell Mmporpammoii
JMCIMTUTHEI,

— YMCHUC OPUCHTHUPOBATHLCA B 6a3OBI)IX TCOpHUAX, KOHICIIHAX W HAIPABJICHUAX I10 H3y‘-IaCMOI71
JMCIMIUIMHE U 1aBaTh UM CPaBHUTEIBHYIO OLICHKY;

— caMocCTOsITelbHas pa0doTa Ha MPAaKTUYECKUX W JT1A00PAaTOPHBIX 3aHSATHAX, YYaCTHE B TPYIMIIOBBIX
00CYXIICHUSIX, BBICOKHH YPOBEHb KYJIbTYPBl HCIIOJTHEHUS 3aJaHHH.

Bbicokuii ypoBeHb (0011111€ XapaKTEPUCTUKH):

— CHUCTCMATU3UPOBAHHBLIC, F.J'IY6OKI/IC MU TIIOJIHBIC 3HAaHUA 110 BCEM pasaciiaM JUCHUILIIMHBI,

— TOYHOE WCIIOJb30BAHUE TCPMUHOJIOTHU JAHHOW OOJNAcTW 3HAHHMM, CTHJIMCTHYECKHM TI'PaMOTHOE,
JIOTUYCCKH IMMPABUJIBHOC M3JIOKCHUEC OTBETA HAa BOIIPOCHI, YMCHHUC NCIIATh 06OCHOBaHHI>IC BBIBO/JIBI;

- 6€3ynpeque BJI1aACHUC HUHCTPYMCHTApUCM JUCHUIIIINHBI, YMCHUC €ro HCIIOJb30BaTh B
IMOCTAaHOBKE U PCUHICHUU HAYYHBIX N HpO(beCCI/IOHaJ'[BHI)IX 3aga4,

— CIIOCOOHOCTH CaMOCTOSITETIbHO M TBOPYECKH pEIIaTh CIOXKHBIE 3a7add (MpoOieMbl) B paMKax
paboyeit mporpaMMbI AUCIUTUTHHEL

— TMIOJHOE W TIIyOOKOEe yCBOGHHE OCHOBHOHM M JIOTIOJHHTEIBHOW JINTEPATYpPhl, PEKOMEHIOBaHHOMN
paboyeii mporpaMMoi AUCIUTUIAHBL,



— YyMEHHE OpPHEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENIMSIX M HaNpaBiICHUAX IO M3ydaeMoOi
JUCLUILIMHE U JaBaTh UM KPUTHYECKYIO OLIEHKY;

— aKTHBHAas CaMOCTOSITeNbHas padoTa Ha MPAKTHYECKHX W JaOOpaTOPHBIX 3aHATHIX, TBOPUYECKOE
y4acTHe B IPYMIIOBBIX OOCYKICHUSAX, BBICOKHH YPOBEHb KYJIBTYPbI HCIIOJTHEHUS 3aJaHNH.

3.2 O0mue peKOMEHJAIUH 10 M3YYCHHUIO MaTepuasia Kypca u noadopy 3aiaHui

Jucuunnuaa «/[ononHuTENnbHBIE IJIABBI MAaTEMAaTHYECKOW CTAaTUCTUKW» SIBIIAETCA
BaXHBIM 3JIEMEHTOB (OPMHMPOBAHUS CIIELHUAIUCTA, CIIOCOOHOTO TNPUMEHSATh COBPEMEHHBIN
MaTE€MaTUYECKHUM armapar NPy PEIICHUH MPUKIAAHBIX 3a7a4, 1 OTHOCUTCS K YHCIY JUCLUILUINH
1o BbIOOPY M OTHOCHTCS K BapuaTHBHOM yacTu y4eOHOIo IUIaHa B CHIIy OTOOpa HM3y4aeMoro
MaTepHuala v ero BaXKHOCTH ISl IOATOTOBKHU CHEIUAINCTA.

OxugaemMo, 4To M3y4deHHE JUCHUILIMHBI OyneT 3((eKTUBHBIM TOJIBKO MPU HATHMYUH
Xoporiei 0a3bl, OCHOBOW KOTOPOH SIBISIETCS KypC TEOPUH BEPOSTHOCTEH M MaTeMaTUYeCKOMH
CTaTUCTUKU. [l03TOMYy HadaupHBIM 3Tal OCBOEHMS IHUCLUUIUIMHBI «JlOTIOJIHUTENBHBIE TJaBbI
MaTeMaTHUYeCKON CTAaTUCTUKW» TpeOyeT aKkTyalu3allid 3HaHUN TEOpUU BEPOSITHOCTEH U OCHOB
MaTeMaTHYeCKOM CTaTUCTUKM Ha TEpBBIX JEKIMOHHBIX 3aHATHsAX. He Oyzaer mumHuM
IIPOJIEMOHCTPUPOBATh KJIACCUYECKHUE BEPOATHOCTHBIE OMBITHI, IPOUUIFOCTPUPOBATE OCHOBHBIE
MOHSTHS U PELLIUTh HECKOJIBKO 3aad.

IlenecooOpa3HO MOATOTOBUTH AT KQXKIOTO 3aHATHS OWJIETHI C 337a4aMy (JOCTATOYHO
uMeTh 2-3 pasHbIX BapuaHTa). s mepBOro 3aHATUS MOXHO BBIOpaTh MPOCTHIE 3a/aud Ha
NEPBUYHYIO0 00pabOTKy SKCIEPUMEHTAIBHBIX JAHHBIX, BBIIBIKCHNE «HAUBHBIX» €CTECTBEHHBIX
runore3. HaumHass co BTOpPOro 3aHATUS HMMEET CMBICA CABHMraTbcs B CTOPOHY OoJjblueit
CTPOTOCTH, OOOCHOBAaHHOCTH BBIJBUTAEMBIX TpeanoyiokeHwid. [lpym M3yd4eHWH OCHOB
MaTeMaTHYeCKOM CTaTUCTUKU CIIEAYeT YACTUTh 0C000e BHUMAaHNE MPOBEPKE MPOCTHIX FMIIOTE3 C
ucrosnb3oBaHueM kpurepus [Iupcona, a Takke METONaM IIOCTPOEHHsI OLEHOK I1apaMeTpoB
pacripesiesieHust  (METOJ MaKCHUMajbHOTO MPaBAONOJOOMS, METOJ MOMEHTOB, METOJ
HAaUMEHBIINX KBAJIPATOB), CONOCTABIISAS TOUHOCTh OIIEHOK, MTOJy4YaeMbIX C TIOMOIIIBIO Pa3IUYHbIX
METOJIOB.

3.3 ®opma npoBeaeHUs IK3aMeHA N0 KypCy

CrTyneHTbl W TpenojaBaTesld BIOJHE OTAAIOT ce0e OTYeT B TOM, YTO €UIe JKHMBO
npejacTaBiIeHHe 00 y4eOHOM Tpolecce Kak HaOope CeMECTPOBBIX —AaTTECTALMOHHBIX
MEpONPUATUHA, MPEOJOJEBAEMbIX B PEXHME MAaKCHUMalbHOM KOHILEHTpalMU, M JUINTEIbHBIX
MPOMEXYTKOB MEXAYy HUMH, MPOXOMISIIMX BECbMa CIIOKOWHO M 0e33a00THO, 0€3 MPHIOKEHHS
Kakux-mubo ycwinid. Ilpm 3TOM CTyZneHTbl MOpPOH NBITAIOTCS IMOATBEPIUTHh JIaHHOE
IPEICTaBICHNUE, a NPENoJaBaTeId CTapalTCs TaKOro poAa CUTYalMI0 CABHHYTb C MEPTBOM
TOYKHU.

OueBugHO, (¢opMar UTOTOBOW (MJIM CEMECTPOBOHM) AaTTECTallMd HAKJIaJbIBACT
OIpe/IeIeHHbIN OTIEYaTOK Ha TO, B KAKOM peXHMe OyJeT OCYyLIECTBIAThCA paboTa B TEUEHHE
cemectpa. B ToM ciiydae, eciii MHTEHCUBHOCTh IPUKJIAJBIBAEMbIX YCHWINH WIH YCIEIIHOCTh
NPOJABWKEHUA MO Kypcy (BO3MOXHO, BbIpakaeéMasi B pe3yJbTaTax, MOJYYEHHBIX B XOJe
MIPOMEXYTOUHOW aTTeCTAI[MM) HE OKa3bIBae€T OOJBIIOTO BIMSHHUS Ha XapaKTep MPOXOXKICHUS
UTOTOBBIX MWCHBITAaHWH, TO B KayecTBe NOOOYHOTO 3¢deKTa 3TO CHOCOOCTBYET HU3KOH
MOCEIIaeMOCTH 3aHATHH, c1a00ii 3a/1eiCTBOBAaHHOCTHIO CTYJCHTOB B padoTe B ayAUTOPHH MU
noMma. IlpumepHo Ta ke kapTHHa OyJeT U B TOM CIllyyae, €ClIM CTYAEHT HE OCO3HAeT CTEHNECHH
BIIUSIHUS TEKYIUX PE3yJIbTaTOB HA HTOTOBYIO ATTECTAIIHIO.

C npyroii cTOpoHbI, IBHBIM 00pa3oM OTOBOPEHHBIM (hopMaT UTOrOBBIX MCHBITAHUH C
JIOCTaTOYHO YETKO IMPOMHUCAHHBIM XapaKTePOM ydeTa TEKYLIUMX PE3yJbTaTOB IPH MPOBEICHUU
CEeMECTPOBOM aTTecTaluu (MOCEUaeMOCTH, pabOThl Ha MPAKTUYECKMX CEMMHAPCKUX 3aHATHSAX,



pe3yJbTaTOB MPOMEKYTOYHOW aTTeCTallMM, CaMOCTOSTENIbHON paboThl BHE AayAUTOPHH,
aKTUBHOCTH pabOThl Ha JIEKIUSAX) MOXKET MOCIOCOOCTBOBATh YBEJIUYEHHUIO HMHTEHCUBHOCTU
paboThl MO XOIy CeMecTpa, CTUMYJIMPOBAHUIO CAaMOCTOSTENILHOW pabOThl M AKTUBHOCTH Ha
ayJUTOPHBIX 3aHSTHSX, YTO B UTOTE BBIPAKACTCS B MOBBIIICHUH YPOBHSI OCBOCHHS MarepHaia
Kypca M, KaK CJIeJICTBHE, MOBBIILICHUIO YCIIEBAEMOCTH.

Januble cooOpaskeHusi ObUIM YUYTEHbI NMpHU pa3paboTke (OpMbI UTOTOBOM aTTECTAIHH.
Ha »k3aMeHe CTyJeHT moiydaeT OHJIET C 4YeTbIpbMs 3aJaHUsIMH — JIBa TEOPETHUECKOTO
XapakTepa M JBe 3aJaud — «0a30BbI KOMIUIEKT». XapakTep paboThl IO XOIy cemecTpa
«MaTepUalIM3yeTCs» B KOJIMYECTBE JIOTOJHUTENbHBIX MPEAJIOKEHHBIX 3a/laHUM: 332 aKTUBHYIO
paboTy Ha 3aHATUSAX, BBICOKHE pE3yNbTaThl MPOXOXKICHHUS MPOMEXKYTOYHBIX aTTECTAIUN
(KOHTPOJIBHBIX Pa0OT) KOJIMYECTBO MPEATIaracMbIX CTYAEHTY 3aJlaHHi MOXKET ObITh YMEHBIICHO,
a mipu cnaboil paboTte (HU3Kas MOCEIAEMOCTb, cadble pe3yIbTaThl WIN MPOITYCKU KOHTPOJIbHBIX
pabot) — yBenu4yeHO (BO3MOXkHO, Ha 2-3). OnHaKo KpPUTEPUM HE 3aBUCAT OT KOJIUYECTBA
MPEJIOKEHHBIX 33JaHNUM, OLIEHKA BBICTABIISIETCS 110 CIIEAYIONIEH cXeMe: MATh MUHYC KOJIHYECTBO
3aJlaHA{, CHpPAaBUTBHCS C KOTOPbIMM HE yAajock. TakuMm o0pa3oM, akTHBHAs INPOJYKTHUBHAs
paboTa B TeUEHHE ceMecTpa HECKOJIBbKO 00JierdaeT NMpOXOXkIEHHE UTOrOBOW aTTeCTaluH, a Te,
KTO CBOMM KM3HEHHBIM CTHJIEM M30paiu YHOMSHYTHIH B anurpade MpUHIMI, IS YCIEUIHOTO
MIPOXOKJICHUS YK3aMEHAIIMOHHOTO MCITBITAHHSI BEIHYKICHBI TIPUKJIAIBIBATH OOJIBIIE YCHITHIA.

Crout OTMETUTh, 4TO (hOpMaT HTOrOBOHM aTTeCTallMM, XapakTep yuyeTa TEeKYLIHX
pe3yNbTaTOB, a TaKXKE€ KPUTEPUU OLIEHKH CEKPETOM HeE SBIAIOTCS, aOCOJIIOTHO OTKPBITHI M
IIPO3payHbl, M NPEIBAPUTEIBHO JIOHOCATCA [JO CBEAEHUS CTYAEHTOB. OTO TIO3BOJSET
MOJJICPKUBATH ONPEICNICHHBIH YPOBEHb IUCHUIUIMHBI U CUCTEMAaTUYECKYI0 paboTy B TEUCHHE
BCEr0 CEMECTpa, a TaKKe IMOBBICUTH «IPEACKa3yeMOCTh)» HMTOTOBOM OIIEHKH, YTO B KaKOMH-TO
CTETIEHU CTUMYJUpPYET CTYIEHTOB K €€ JOCTH)KEHHIO, MOTHBHPYET K OCBOEHHUIO Kypca H
MOJIOKHUTEIBHO BIIMSET Ha YPOBEHB MOIy4aeMbIX 3HAHUH.

3.4 Onucanue npoueaypbl BbICTABJIEHUS OLleHKH

B 3aBucumocTH oT ypoBHSI C(HOPMHUPOBAHHOCTU Ka)JI0M KOMIETEHIMH I10 OKOHYAHHH
OCBOEHHUS AMCUMIUIMHBI CTYJEHTY BBICTaBIsieTCsl OleHKa. [isg JUCHMIUINH, HU3ydaeMbIX B
TE€YEHHE HECKOJIBKUX CEMECTPOB, OLICHKA MOJKET BBICTABIATHCS HE TOJIBKO 10 OKOHYAHUM €€
OCBOEHHS, HO M B IHPOMEXKYTOUHBIX ceMmecTpax. Buj OIeHKH («OTIMYHO», «XOPOILIOY,
«yJIOBJIETBOPUTEIBHOY», «HEYJOBIECTBOPUTEIBHO», «3aUTEHO», «HE3aUTEHO») OIpeleNsIeTcs
paboueii mporpaMMoil IUCHUIUIMHBI B COOTBETCTBHH C YUE€OHBIM ILIAHOM.

OneHka «OTJIMYHO» BBICTABIISIETCA CTYAEHTY, Y KOTOpPOro Kaxaas KOMIIETEHIUS
(MOTHOCTBIO WMJIM YaCTUYHO (opMHpyeMas NaHHOW AUCIHUIUIMHON) c(hOpMHUpPOBAHA HA BBICOKOM
YPOBHE.

OueHka «XOpOLIO» BBICTABISIETCS CTYIEHTY, Yy KOTOPOTO KaKJaash KOMIIETEHIIUS
(TMIOJIHOCTBIO WMJIM YaCTUYHO (pOopMHUpYyeMasi JaHHOW JUCLUUIUIMHON) COPMHUPOBAHA HE HUXKE, YEM
Ha IPOJBUHYTOM YPOBHE.

OueHka «yJIOBJIETBOPDUTEIBHO»  BBICTABIAETCS CTYINEHTY, Yy KOTOPOIO KaKias
KOMIIETEHIIMS (TIOJTHOCTHIO WIIM YaCTUYHO (hopMUpyeMas TaHHOW TUCIUILINHON) chopmMupoBaHa
HE HIKE, YEM Ha TIOPOTrOBOM ypPOBHE.

OueHka «HEyAOBIETBOPUTEIILHO» BBICTABISIETCS CTYAEHTY, Y KOTOPOro XOTsd Obl O/HA
KOMIIETEHIIH (ITOJHOCTHIO MIIM YaCTUYHO (popMupyeMast JaHHON AUCHUILTUHON) chopMUpoBaHa
HUKE, YEM Ha [TIOPOTOBOM YPOBHE.

B pamkax sKk3aMeHa BBICTaBJICHHE OLIEHKM M IPOBEPKU YPOBHS CHOPMHPOBAHHOCTH
npodeccuonanbaoi komneTeHuu [1K-2 mpon3BoauTcss B COOTBETCTBUM C OMUCAHHBIMH BHIIIIE
NPUHIUIIAMA U KpUTEpUsAMHU U3 paznena 3.3. OueHka «0TIMYHO» (00ydaroLUics CIIpaBUIICs CO
BCEMU MPEAJIOKEHHBIMH IK3aMEHALIMOHHBIMU 3aJIaHUSIMH) COOTBETCTBYET BBICOKOMY YPOBHIO
c(OpMHPOBAHHOCTH KoMmmeTeHIMH. Ecnu oOydwaromuiics He cnpaBwics JUIIb C OJHUM M3
NPEUIOKEHHBIX 3aJaHui, TO JeNlaeTcsi BbIBOJ O MPOJABUHYTOM YpPOBHE C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM U BBICTABIISIETCS OLEHKA «XOpolIo». OILEHKa «yIOBIETBOPUTEILHO» U BBIBOJ O



0a30BOM ypoBHE C(HOPMHUPOBAHHOCTH KOMIIETEHIIMM COOTBETCTBYIOT —CHUTyallMH, KOTJa
HK3aMEHYEMbId HE CHpPaBHJICS C JABYMS MPEIJIOKEHHBIMH 3aJaHUSMHU (M OCTaJIbHBIE 3aJaHMS
BBINOJIHEHBl Ha HE0OXoauMoM ypoBHe). Ecnm oOywaromuiics He copaBuiics C TpeMs HIU
OOJBIIMM KOJMYECTBOM SK3aMEHALIMOHHBIX 33JaHUN, TO MOXHO CJeNaTh BBIBOJ, YTO
KOMIIETEHIIM c(popMUpOBaHA HAa YPOBHE HMXKE IMOPOTOBOIO, @ 32 IK3aMEH BBICTABIISETCS OIL[CHKA
«HEYJIOBJICTBOPUTEIBHOM.



IIpuniaoxenne Ne2 k padoueii nporpaMme AUCHHUIIMHBI
((I[OIIOJIHI/ITCJILHI)IC IJ1aBbl MATEMATHYECKOH CTATHCTHKI

MeToaunuecKue YKazaHudA AJadA CTYACHTOB IO OCBOCHUIO TUCHUIIJIMHDBI

Kypc nonoiHUTENbHBIX TJIaB MAaTEMAaTUYECKOM CTATUCTUKHU SIBISIETCS €CTECTBEHHBIM
NPUKIAJHBIM  JIOMIOJTHEHUEM JUCHUIUIMHBI «Teopusi BEpOATHOCTEM W MaremaTuyeckas
CTaTUCTHKA», YTO IIO3BOJISIET PACCMATPUBATHh €ro KaK OJWH BAXHEWIIHNX MaTEMaTUYECKUX
KYPCOB JJIS CTICIMATTLHOCTHU TIPHUKJIaHAs MaTemMaTuka u nuaopmartuka. Kypc oTHOCHTCS K YHCITy
00X MaTeMAaTUYECKUX W €CTeCTBEHHO-HAyYHBIX JHUCHHUIUIMH B CHIy OTOOpa H3ydaeMoro
MaTepHualia ¥ €ro BaXKHOCTH JJISl MOJAITOTOBKH CIEIUAIIACTA.

B xone m3yueHus Kypca mpearnojaraercsi MpoBEACHHUE MSATH KOHTPOIBHBIX pabdoOT MO
CHEAYIOIIUM TEMaM:

1. OcHOBBI MaTEeMaTHYECKOM CTATHCTUKU
2. IlpoBepka CTaTUCTUYECKHUX TUIIOTE3

B mpomecce pemieHuss KOHTPOJNBHBIX pabOT CTYACHTH JOJKHBI  OBJAJIETh
MPaKTUYECKUMH HAaBBIKAMU CTATUCTUYECKONM OOpaOOTKM ¥ aHalu3a OIBITHBIX JaHHBIX,
MOJYy4YaeMbIX B XOJAE IPOBEIACHUS DKCIEPUMEHTAIBHBIX MCCIENOBAaHUN, OLICHKA NapaMeTpoB
pacrpeieieHnii, TTOCTAaHOBKM CTaTUCTUYECKHUX THUIOT€3 W MX TPOBEPKH, MPOBEICHUS
KOPPEISLHUOHHOIO, PETPECCUOHHOTO U JUCIIEPCUOHHOIO aHAIU3a.

[TogpoGHBIE cBemeHWsT TO MJaHHBIM TemMaM Bbl MoOXeTe HaWTH B KHHTax W3
MPUBEJACHHOTO HMKE CIMCKA PEKOMEHIYEMOM JIMTEpaTypbl, TIJAE€ €CTb CCBUIKH Ha
COOTBETCTBYIOIIHE TJIaBbI U maparpadsl.

Pexomenagyemas aureparypa
1. Teopwust BepoATHOCTEH U MaTeMaTHUECKasi CTATUCTUKA : COOpHUK 3a1a4 / cocT. 0.
B. Boromomnos, A. H. Makcumenko, A. H. Mopo3sog ; Spoci. roc. yH-T. - 2-¢ u31.,
nepepab., Apocnasis, SApl'Y, 2009, 110c
2. I'mypmaHn, B. E., Teopus BeposiTHOCTEll U MaTeMaThyecKas CTaTUCTUKa : y4eO.
nocob6ue st 6akanaspos / B. E. 'mypman. - 12-e uzn., M., FOpaiit, 2014, 479¢

IIpumeps! BbINOJIHEHUS 32JaHUH KOHTPOJIBHBIX padoT

IMpumep 1. ITomydena Tabnuia 4acToT OLIEHOK MO KOHTPOJIbHOU pabdore y 40 ydammuxcs
KJiacca:

Onenka 2 3 4 5
q 3 8 25 4
actora 40 40 40 40

Haiimure: a) BeIOOpOYHOE CpelHEE 3HAUCHHE OICHKH; 0) BBIOOPOYHYIO THCIIEPCHIO; B)
UCTIPABJICHHYIO BBIOOPOYHYHO JIUCTIIEPCHIO; T) BBIOOPOYHOE CpelHEe KBaJpPaTUYecKoe
OTKJIOHEHHE O ; JT) HCIIPABJICHHOE BHIOOPOYHOE CpelHEE KBAIPATUIECKOE OTKIOHEHHE O .

Pemienne. [lo BBIYMCITUTEIBHBIM (GOPMYyJIaM Ui 3HAYCHUH BBIOOPOYHOTO CPEIHETO,
BBIOOPOYHOMN JAUCTIEPCHH, BEIOOPOYHOTO CPETHEKBAIPATUYECKOTO OTKIOHEHHUS U UCIIPABICHHOMN

€ro OIICHKHU MOTyYaeM:
=2- 3+3-8+4-25+5-4

)M 20 =3,75;
0) D =i,
B) D =0,55;

o =VD =0,73;
no =VD =0,74.



IIpumep 2. Ilycte nucnepcus HOPMaIbHO PACHpPENEICHHOM CIIy4ailHOM BEJIMYMHBI X
pasna 0,25. ITo BeIOOpke 0ObemMa n=25 HaiiieHo BbIOOpoUYHOE cpeanee m=52. TpeOyercs HalTH
JIOBEpUTENbHBI HMHTEpPBAN JUIsI HEUW3BECTHOI'O MAaTeMaTU4YecKOro OXHJIaHUS  m, ecliu
JIOBEpPHUTENIbHAsI BEPOSTHOCTD JOJKHA ObITh paBHa 0,95.

Pemenue. Pemaem ypaBaenue 20 (ty) = 0,95, ucnonb3yst Tabnuily 3HAYCHUH (PYHKITUN
Jlannaca. [{ns t, momyuum 3Hadenue 1,96. 3aremM HaXOAMM KOHIIBI IOBEPUTEIBHOTO UHTEPBAJIA!

—=52-1,96 — 0.25_

m

y¢n V25
V0,25

m +t,—==52+1,96 2= =52+0,196 =52,196.
f V25

Taxum obpazom, (51,804; 52,196) — ucKOMBIN TOBEpUTEIbHBIN UHTEPBAJ C HAJEKHOCTHIO
0,95; T.e. P(51,804 <m < 52,196) = 0,95.

IIpumep 3. Haiimute NOBEpUTENbHBIN WHTEpBaNl IS MAaTeMaTHUYECKOTO OXUAAHUA m
HOPMAaJIbHO paclpeiesICHHON CITy4ailHOW BEJIMYMHBI, JJIs1 KOTOPO# 1Mo BBIOOpKE o0beMa n = 25
HalJeHbl BEIOOPOYHOE cpefaHee M= 2,4 u ucnpaBieHHas BbIOOpouHas nucriepcus D= 4, ecnu
HaJEeKHOCTb JIOJIKHA paBHAThCA Y = 0,95.

Pemenue. Ilonp3ysace Tabnuiei (cM. mpuiIokeHHe), pemaeM ypaBHenue 2S(ty) = 0,95 u
HaxoauM ty = 2,064. Torna umeem:

V4

m —t =2,4-2,064—=1,5744;
Y \/n V25
_ N
=2,4+2,064 —=13,2256.

m +t
Vvh V25~

Hckomplii noBeputenbHbiii uaTepBan (1, 5744; 3,2256).

3ameuanue. [Ipu moctaroyno GosbmioM n (MpakTUdecku mpu n > 20) I HAXOXKACHUS
JIOBEPUTEIIBHOTO WHTEpBaia (2) 4yucio ty MOXHO HaWTh u3 ypaBHeHHs 2D(t, ) = Y mo Tabmuie
i pynkuuu Jlammaca. 9To ¢BS3aHO ¢ TeM, YTO MPH h —> o 3aKOH pacrpeneneHuss CTbroeHTa
CTPEMUTCS] K HOPMAJIbHOMY.

B paccmoTrpenHoM Beiiie mpumepe (n = 25) npu ucmonbp3oBaHuK Ta0ouuiel D(t) moryanm
JIoBepUTENIbHBINA nHTEpBai (1,616; 3,184).

IIpumep 4. B pesynbrare 100 HE3aBUCHUMBIX OINBITOB COOBITHE A Tpom3omnuio 36 pas.
TpebOyercs HaWTH TOBEPUTEIBHBIA HHTEpBAI IS BeposTHOCTH P = pP(A) mpu 3aJaHHOMN
JoBepuTenbHON BepositHoctH Y = 0,8.

Pemenue. I1o ycnosuto n = 100 u k= 36, cnenosarensno, = 0,36. [lanee no tabnuie 1is
¢bynkuum Jlannaca maxogum ty = 1,28. [loacraiss moydeHHbIe 3HaUeHUS B (hOpMyITy, IMEeM:

Q36+2_1 0-1,28——L28 EEﬁ%i%ﬁi
p .= - ~0,3018;
1+——-1, 28’
100
(L36+2‘1OO-1,28-HLZBJEE%%%%§£
p = - ~0,4228
1+—-1,282 :
100

Taxum oOpasom, ¢ BepositHOCThIO = 0,8 BBIoNHsIeTCs: HepaBeHcTBO 0,3018 <p < 0,4228.

Ipumep 5. Cucrema ciryqailHbBIX BEJIUYHH (X, Y) 3a/1aHa TAOJIUIICH pacripeae/ICHUs



y -1 0 1

0 0,10 0,15 0,20
1 0,15 0,25 0,15
Haiinute Ko PUIHEHT KOPPEIIINT MEXIY X U Y.
Pemenne. Bocnonb3yemcs hopmynamu uist BEIYUCIEHUS K0P PHUIHEHTA KOPPETSIIIHU:
r[x y]:M[XY]_M[X]M[y
’ olxlolyl

B nannom ciyuae
M[xy]=0"-(-1)-0,10+0-0-0,15+0-1-020+1-(-1)-0,15+1-0-025+1-1-0,15=0.

Jns naxoxknenus M[x], M[y], O [x] u O [X] cocTaBUM 3aKOHBI paclpeeiICHUs] BEIUUYUH
X 'Y B OT/ICJIbHOCTH:

0 1
0,45 0,55 |~ 3aKOH pacmpeacienu X;
-1 0 1
0,25 0,40 0,35 - 3aKOH pacClpeaCICHUA Y,
Orcrona

M[x] =0 - 0,45+ 1- 0,55 =0,55;
M[y]=(-1)-0,25+0- 0,040 +1 - 0,25=0,1;
D[x] = M[x*] = M[x]* = 0,55 — 0,55% = 0,2475;
0 [x] =0,2475 = 0,497;

D[y] =M[y*] - M[y]*= 0,6 — 0,1>=0,59;
olyl=+ %,590§50,g618;

rloyl=0a97 0768~ 0144,

IIpumep 6. B pesynbrare 10 He3aBUCHMBIX ONBITOB HAJl CUCTEMOH (X,Y) IMOTYYEHBI TOYKH:
(2,15 3,0), (2,1; 2,8), (2,0; 3,0), (2,5; 2,0), (2,8; 1,8), (2,2; 2,5), (3,2; 1,5), (3,2; 1,1), (3,2; 1,0),
(4,7; 1,3). Haiinute BeIOOpOYHBIH KOI(D(DUIIMEHT KOPPETSALMH.
Pemenue. /[y y1o6cTBa BEIYMCICHNH COCTABIISIEM PAcYETHYIO TaOIHUILY:

Ne onbiTa X Yk Xk Yk xi yi
1 2,1 3,0 6,30 4,41 9,00
2 2,1 2,8 5,88 4,41 7,84
3 2,0 3,0 6,0 4,00 9,00
4 2,5 2,0 5,0 6,25 4,00
5 2,8 1,8 5,04 7,84 3,24
6 2,2 2,5 5,50 4,84 6,25
7 3,2 1,5 4,80 10,24 2,25
8 3,2 1,1 3,52 10,24 1,21
9 3,2 1,0 3,20 10,24 1,00
10 4,7 1,3 6,11 22,09 1,69
Cymma 28 20 51635 84,56 45,48

Jlanee HaxoauM:

m ,=2,8;m y=2,0; m Xy=5,135;

D ,=m .—m ;=8,456—2,8°=0,616; 0 ,=0,616~0,785;
D ,=m .—m =4,548-2°=0,548; 0 ,=10,548~0,740;

y



S 5135—2,8-2 ~—0.8
¥ 0,785-0,740 g
Tak xak Moayib KO3 dUIIIEHTa KOPPEIAIUN OJU30K K 1, TO 3aBUCHMOCTh MEKIY X U Y
MOYKHO CUHTATh OJIM3KOW K JJMHEHHOH, PUYEM KOPPEISIHs OTpUIlaTeIbHas ( ¢ BO3pacTaHHEM X
BEJIMYMHA Y B CpeaHeM yObIBaer).
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