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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3acefanuu Kadeapsl BBIUUCINTENEHON TEXHUKU U TPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceaHuu Kadeapsl BBIUUCINTENEHON TEXHUKU U TPOrPAMMUPOBAHUS

IIporokom ot 20 . Ne

3aB. kadeapoii 0O.C. foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJy Ha 3aceaHuu Kadeapbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamma nepecmMotpeHa, odcyxeHna u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuu Kadeapbl BBIYUCIUTETHPHON TEXHUKH U IPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOEHUSI TUCHUIUTUHBI «OCHOBBI CTATUCTUYECKOW 00paOOTKU JAaHHBIX)
SIBJISIFOTCSL:

03HAKOMJICHHE CTYJCHTOB ¢ 6a30BbIMU NOHATUSIMHU U PE3yJIbTaTaMU TEOPUU
BEPOATHOCTEHN U MaTEMaTHYECKON CTaTUCTUKH,

03HAKOMJICHHE CTYJCHTOB C MaKeTaMH MPUKIIAJAHBIX IPOTrPaMM, HAlPaBIEHHBIMU Ha
pellIeHre BEpOATHOCTHBIX U CTATUCTUYECKUX 3a/1a4,

dbopMupoBaHHE KOMIETEHIIH, HAITPABIEHHBIX HAa UCIIOJIb30BAHUE BEPOSITHOCTHBIX U
CTaTHUCTUYECKUX METO/IOB IPU PEIICHUU HAYYHBIX U MPUKIAIHBIX 3a/a4.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctumimaa Maremarndeckasi CTATUCTUKA BXOJIUT B 0053aTEIbHYIO YacTh Y4€OHOTO
rIaHa o0pa3oBaTeIbHON MPOrPAMMBI.

JIist u3ydeHusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

MaremaTuueckas JOTUKa U TUCKPETHAsi MaTeMaTHKa

IIporpammupoBanue

NudopmaTtuka

IIpukiagHas MaTeMaTHKa

3nanus (yMEHHUs, BIAJICHUS ), TOJIYYCHHBIC IPU U3YYCHUU JAHHOM JTUCHIUTLITUHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

MaremaTrnueckas JOTHKA U IUCKPETHAsI MaTeMaTHUKA

OcCHOBa 3KCNEPUMEHTANIBHBIX UCclieioBaHui Ha DBM

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yUeHHus

B pe3ynbrare ocBoeHUS AUCUUIUIMHBI (MOAYs) «Maremarnyeckasi CTaTUCTUKAY
oOyuaroluiics 10JKeH 001a1aTh CIEAYIOIMMMU KOMIETEHIUSIMHU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnocoben NMPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H_ICI/IH)KCHepHLIe 3HaHHUA, METOJbI
MAaTEMaTUYCCKOT' O aHAJIN3a U MOACITIUPOBAHUS, TECOPCTUUCCKOT'O U OKCIICPUMCHTAJIIbHOT'O
HUCCICIOBAaHUA B HpO(l)CCCPIOHS.JIBHOfI ACATCIIBHOCTH

OIIK-1.1 Pemraet craniapTHbeie npodecCHOHATBHBIE 3314l ¢ IPUMEHEHUEM
€CTeCTBEHHOHAYYHbIX U OOLIEMHKEHEPHBIX 3HaHUI, METOJIOB
MaTeMaTHYECKOro aHAJIN3a U MOAETHPOBAHHUS

OIIK-1.2 Pemaer npodeccronanbHbIe 33/1a4U C IPUMEHEHHEM METOJI0B
TEOPETUYECKOT0 U HKCIIEPUMEHTAIBLHOTO UCCIIETOBAHMS




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas paboTa — 55 akaj. 4yacos:

— aynutopHas — 54 akaj. 4acos;

— BHeayquTopHas — | akaj. 4acos;

— caMocTosITelbHAsA paboTa — 53 akaJl. 4acoB;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas ] o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
Pasnen/ Tema § (B akaj. yacax) E > Bung 3 KOHTPOJISt Kox
g & © | caMOCTOATENbHOH | ycrmeBaeMOCTH U
JUCLUATUINHBI 3 g o 6 . | xommerenumu
O 5 g £ paboThI MIPOMEKYTOUHOM
nmab. | mpaxT. S
Tlek. . SaH 5 g aTTeCTaluu
1. Pazzgen 1. CnyuaiiHbie COOBITHS
Pemenue 3agau 1. Becena -
1.1 Knaccuueckoe )
ONpE/ICIICHHE BEPOSTHOCTH Ha KJIACCHYECKOe o0cyxaeHne
) u 2. IIpoBepka
DneMeHTH KOMOWHATOPHKHI POBCp
T TCOPHH MHOYKCCTE TeOMETPUUYECKOe | HHIMBHIYaJIbHBIX
reOMngquCKoe ’ 1 3 4 OTpeIeNICHUS 3ajaHu’
ONpE/ICICHHE BEPOATHOCTH BEPOSITHOCTH, 3. YcrHblit onpoc.
CraTHOTHICCKOR ’ MOATOTOBKA K yCT 4. AynutopHas
orpeJiesieHHEe BEPOSITHOCTH THOMY Onpocy KOHTPOIIbHAA
’ AKP (IITK-1). paboTta
1.2 bynesa anre6pa
coObITHIA. BeposiTHOCTHOE 1. becena -
MIPOCTPAHCTBO. o0cyxaeHne
Pemenue 3anau
AKCHOMaTHKa TEOPHUH a CBOﬁCTBaﬂaﬂ 2. ITpoBepka
BeposTHOCTEeH. TeopeMbl reGDbI COBLITHH MHJUBUAYaJIbHbBIX
cioxxenus. HesaBu-cumeie 3 1 3 4 . (PMOTOBKa < ’ 3aJaHNK
coObITHS. YCIOBHAs CTHOMY OIDOC 3. YcTHbll onpoc.
BEPOATHOCTh. TeopeMbl y Y onpocy 4. AynutopHas
u AKP Y
YMHOEHHSL. (POPMYJIBI KOHTPOJIbHAS
TIOJTHOM BEPOSTHOCTHU U pabora
Baiieca.
Pemenne 3anau
1. becena -
.3 HezaBucumeie Ha HE3aBUCHMBIC
I3H 00c IL:HMe
UCTIBITAHUS U CXeMa UCTIBITaHUs U 5 Hy)I:)Be a
Bepnymnu. Teopemsl MIOTOK COOBITHIA, HHH;/IBPI:H anI)HI)IX
Myagpa-Jlamniaca. Teopema 2 3 4 MOATOTOBKA K 3a11a}}]mﬁ
Ilyaccona. IlyaccoHoBckmit YCTHOMY OIIPOCY o
MMOTOK COOBITHI u AKP 3. Yermbiii onpoc.
’ ) 4. AynutopHast
Wcnons3oBanue makera HUcnonszoBanue KOBDONBHAS
STATISTIKA naketa .
STATISTIKA. P
HWroro no pasaeny 4 9 12
2. Paznen 2. Cnyuaiinble
BEJIMYMHBI
2.1 CnyuyaiiHas BeTuunHa 3 1 | 3 | | 4 | Pemenue 3agau 1. becena -




Kak (yHKIHUS Ha
BEPOSTHOCTHOM
MpocTpaHcTBe. J{uckpeTHoie
CITyJaifHbIe BETMYHHBL.
3aKoH pacrpeaeseHHs.
YucnoBble XapaKTEepUCTUKH:
MaTeMaTH4YecKOoe 0XKHUIaHue,
JHCIepCusi, CTaHAApTHOE
OTKJIOHEHHE, HayaJIbHbIE U
HEHTPAIbHBIE MOMEHTEL.
Brruncinenne TUCKpETHBIX
3aKOHOB pacHpeiesIeHus B
nakere STATISTIKA.

Ha JIUCKPETHBIE
CITyJaifHbIe
BEJINYHHBI,

HCIOJIb30BaHKE
raKeTa
STATISTIKA,
MIOJTOTOBKA K
YCTHOMY OTIPOCY
u 3amure TP.

o0CyXIeHHe
2. IlpoBepka
WHUBUAYaITIbHBIX
3aJIaHUuN
3. YcrHsIit ompoc.
4. 3amuTa
TUIIOBOIO pacyéra

2.2 HenpepbIBHBIE
CITydaifHbIe BETMYMHBL.
OyHKIHS pacpeaencHus,
IUIOTHOCTD pacrpeeeHus,
YHCJIOBbIE XapaKTEPUCTUKU.

Pemrenue 3amau

Ha HeTPEPHIBHBIC 1. becena -
PaBHOMEDHOE, <
Clly4aitHbIe o0CyXIeHHe
M0Ka3aTeJIbHOE, HOPMAJIbHOE
BEJIMYHHBI, 2. [Iposepka
pacripeeneHusl.
. UCIIOJIb30BaHNE WH/IUBUTYaJIbHBIX
He3zaBucumeie cityuaitHbie 6 4 .
BeNM4MHBL. Pacnipenenenus naxera Jazatii
’ STATISTIKA, 3. YcrHbIi onpoc.
x2, Cteionenra, Gumepa.
MOJrOTOBKA K 4. 3amura
HepasenctBo u Teopema i
.. YCTHOMY OTIpOCY | THMIIOBOTO pacué-Ta
UYebbimena. LentpanbHas
u 3amure TP.
npezienbHas TeopeMa.
Brruncnenue GpyHkuuii u
IUTIOTHOCTEW pacnpeneneHui
B makete STATISTIKA.
2.3 MHoromepHbIe Pemenne 3anau
cilyyaliHble BETMIMHBI. Ha MHOTOMEPHBIE 1. becena -
Kopennsauuonnslii MOMEHT, cily4yaiiHble oOcyxeHne
K03 DUIUEHT KOPPEISIIHN. BEJINYHHBI, 2. IIpoBepka
VYciioBHOE MaTeMaTHYECKOe 6 4 HCIIOJIb30BaHHE WH/IMBUIYaJIbHBIX
O’KH/IaHHE, YPAaBHEHHE raKeTa 3aJaHui
perpeccun. Beruncie-nue STATISTIKA, 3. YcrHblit onpoc.
K03 GUIEHTa KOPPEISLUU HOJTOTOBKA K 4. 3amura
U YpaBHE-HUS PErpeccuu B YCTHOMY OTIpOCY | THIIOBOTO pacué-ta
nakere STATISTIKA. u 3amure TP.
Hroro no paszneny 15 12
3. Pa3nen 3. Maremarndeckast
CTaTUCTHKA
Wzyuenue nakera
STATISTIKA.
Pemenue 3amau
3.1 'enepanbHast Ha HaXOXXJCHHE 1. Becena
COBOKYITHOCTb U BBIOOpKa. BBIOOPOYHBIX )
obcyxaeHne
BapuaunoHHble psabl U KX XapaKTePUCTHUK, 7 Hposepka
XapakTepUCTUKU. ToueuHbIe MOCTPOCHUE - 1POBEp
WH/IMBUTYaJIbHBIX
Y MHTEPBAJIbHbBIE OLEHKN 2 4 TOYCYHBIX U -
rnapa-mMeTpoB HMHTEPBAIBHBIX N
3. YcTHsbli ompoc.
pacnpenenenus. Pabora B OIICHOK,
4. 3amura
TaKeTe ucronp3osamne 0 sra
STATISTIKA. makera p ’
STATISTIKA,

MIOJIrOTOBKA K
YCTHOMY OIpoCy




o 3amure TP.

3.2 IIposepka
CTaTUCTUYECKUX THIIOTES.
IIpocTble U cI0XHBIE
TUIOTE3bl. YPOBEHb
3HAYUMOCTH.
CrartucTuuecKkue KpUTEPHUH.
YpoBeHb 3HAYNMOCTH H
MOIIHOCTb KPUTEPHS.
Kputepuii Ilupcona mis
IPOBEPKU TUIOTE3BL O
HOPMAaJIbHOCTH
pactpeneneuus. Pabora B
nakere STATISTIKA.

Uzydenne nakera
STATISTIKA.
Pemenue 3amau

Ha MPOBEPKY
CTaTHCTHYECKHUX
TUIIOTE3,
HCIIOJIb30BaHKE
nakera
STATISTIKA,
MOJrOTOBKA K
YCTHOMY OTPOCY
o 3amqure TP.

1. becena -
oOcyxieHue
2. IlpoBepka
WH/IUBUTYaJIbHBIX
3a/IaHUI
3. YcrHsIit ompoc.
4. 3amura
TUIIOBOIO pacyé-Ta

3.3 JlucniepcrnoHHBII
ananu3. O6miast, pakTopHas
7 OCTaTOYHAs AUCIICPCHU.
CpaBHEHHE HECKOJIBKHUX
mucriepcuii. Pabora B makere
STATISTIKA.

W3yuenne nakera
STATISTIKA.
Pemenue 3amau

Ha
JIMCTIEPCUOHHBII
aHalu3,
HCITOJIb30BaHNE
MmakeTa
STATISTIKA,
MOATOTOBKA K
YCTHOMY OTIPOCY
u 3amure TP.

1. becena -
o0CyXIeHHe
2. I[Iposepka
WHIUBUAYaIbHBIX
3a/laHui
3. YcrHbIi onpoc.
4. 3amura
THUIIOBOTO pacué-Ta

3.4 KoppensiuoHHbIH
aHAIN3. Y CIIOBHBIC CPEITHHUE.
Koppensauonnas Tabnuua.
Br16opouHblit KOAQPUITUCHT
Koppessiiui. HTepBaabHbIe
OLIEHKH KO3 PHIIHCHTA
Koppensiuu. Padora B
nakete STATISTIKA.

Uzydenne nakera
STATISTIKA.
Pemenue 3anau

Ha
KOpPPEJALMOHHBIN
aHaJm3,
HCIOJIb30BaHHE
rakeTa
STATISTIKA,
MOJrOTOBKA K
YCTHOMY ONpPOCY
u 3amure TP.

1. becena -
oOcyxieHne
2. IIpoBepka
WHIUBHAYaIbHBIX
3aJaHuN
3. YcrHBI# ompoc.
4. 3amura
TUIIOBOIO pacyéra

3.5 OnHOMEpHBIH
perpecCHOHHBIN aHAIIH3.
YpaBHEHHE TUHENHOMN
perpeccun. OnpenencHue
apaMeTpOB JIMHEHHOU
perpeccun METOAOM
HAaUMEHBIINX KBaJPaTOB.
Pabora B makere
STATISTIKA.

N3yueHue nakera
STATISTIKA.
Pemenue 3amau
Ha OJIHOMEPHBIN
PerpeccCHOHHBIN

aHanu3,
HCIOJIb30BaHUE
rakeTa
STATISTIKA,
MIOJITOTOBKA K
YCTHOMY ONPOCY
u 3amure TP.

1. Becena -
oOcyxeHue
2. IIpoBepka
WH/IMBUTYQJIbHBIX
3aJlaHuN
3. YcrHbli onpoc.
4. 3amura
TUIIOBOTO pacyé-Ta

3.6 MHoromepHsblit
perpecCHOHHBIN aHaTn3.
YpaBHEHHE MHOKECTBEHHOM
perpeccun. PaboTa B makere
STATISTIKA.

Wzyuenue nakera
STATISTIKA.
Pemenue 3amau

Ha MHOTOMEPHBII
pEerpecCUOHHBII

aHajus,
WCIIOJIh30BaHNE
raKera
STATISTIKA,
MOJIrOTOBKA K
YCTHOMY ONpPOCY
u 3amure TP.

. becena -
oOcyxeHue
2. [Iposepka
WH/IMBUTYaJIbHBIX
3aJaHUI
3. YcTHsbli ompoc.
4. 3amura
THUIIOBOTO pacyéra




Hroro no paszneiny 9 12 29
Htoro 3a cemecTp 18 36 53 320
HWroro no aucumruinHe 18 36 53 3a4eT ¢ OLEHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT IpenojaBaTessi K aCHUPAHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUTUIMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHosoruu mpoOJIEMHOTO O0YUYCHHS — OpraHu3aIs 00pa30BaTeIBLHOrO Mpolecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYalUi JJIs1 CTUMYJIMPOBAHUS aKTUBHOM TO3HABATEILHON IEATEIIEHOCTH
aCTMHUPAHTOB.

3. aTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbLHOrO MpoIiecca,
KOTOpasi mpe/IoiaraeT akTMBHOE U HEJTMHEWHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM CIEIIHATM3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALMS (M3JI0KEHIE MaTepHala ¢ 3apaHee
3aIIaHUPOBAHHBIMU OIIMOKaMu), TEeKIUsA-0ecea, TeKIUI-TUCKYCCUs, JTeKIUs-
KOH(EpeHIIHS.

4. UndopmanmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUN —
opranuzaius 00pa3oBaTeIbHOrO MPOoIecca, OCHOBAHHAS HA PUMEHEHUU MPOTPAMMHBIX CPEJI
U TEXHUYECKUX CPEICTB PabOTHI CO 3HAHUSAMHU B PA3TMUHBIX IPEIMETHBIX 00IACTSIX.

6 YueOHO-MeTOAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHOYHBIE CPeACTBA /151 NPOBEAeHUs MPOMEKYTOYHOI aTTecTalMu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. I'mypman, B. E. Teopus BeposTHOCTEN 1 MaTeMaTHyecKasi cTaTucTUKa [ TekcT):
VYueb. nocodue / — B.E. I'mypman.- M.: Breiciiee oOpazoBanue, 2015. - 479 c.

2. Jlorynoga, O.C. Teopus u npaktuka oOpabOTKH dKCIIEPUMEHTATHHBIX JAHHBIX Ha
OBM [Tekct]. / O.C. Jlorynosa, E.A. Unbuna u np. — Marautoropck : M3n-Bo
MarnuToropck. roc. yu-ta uM. I'.11. Hocosa, 2015. 279 ¢

0) JonosHuTeabHast JuTEpaTypa:

1. Jlorynona, O.C. I[IporpaMMHBbI€ CTaTUCTUYECKHE KOMIUIEKCHI: Yueb. mocodue
[Teckr]. / O.C. Jlorynosa, E.I'. ®ununmnos, B.B.Koponesa, E.A. Unbuna, B.B. [1aBnos. —
M. : Akagemus, 2011. — 240 c.

2. 'munckuii, B.B. Cratuctuueckuii ananus [Tekcer]. / B.B. ['munckwii, B.I'. Nonun. —
M. : UndopmannoHHo-u31aTenbekuit 1omMm «Punnnby, 1998. — 264 c.

3. JTrok, B. Data mining: yue6nsiii kypc [Tekcr]. / B. Irok, Camoitnenko A. — CII0. :
ITurep, 2001. — 368 c.

4. JIsBoBckuii, E.H. CratuctTiudeckre MeTO bl MOCTPOCHUS SMIUPUIESCKUX (HOPMYIT:



VY4e6. mocodue ais Bry30B [Tekcer]. / E.H. JIbBoBckuii. — M. : Beicmias mkomna, 1998. — 239
c.

5. I'mypman B.E. Teopust BepossTHOCTEH U MaTeMaTUyeckas cratuctuka [ Tekcrt].
VY4e6. mocodue s BTy30B. / B.E. 'mypman. — M. : Beiciias mkona, 1977. — 479 c.

6. boposukoB B.I1. [Iporpamma STATISTICA 11 CTyI€HTOB U HH)XXEHEPOB
[Texcr]. / B.IL. bopoBukos. — M. : KommbsroteplIpece, 2001. — 301 c.

7. Yepnasckuii, [I.C. Cunepreruka u uH(GOpMaIus: TMHaMUYeCKasi TEOpUs
unpopmanuu [Tekcr] / I.C. YUepHackuii. — M.: Kanxnbiit 1oMm «Jludpoxom», 2016. 304 c.
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Hpocbeccnonanbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHH])Ie CIIPaBOYHLIC CHCTEMbI

Hassanue kypca Cchuika

9 MaTtepuajbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MarepuanabHO-TEXHHUECKOE 00eCTIeYeHNE AUCIUIINHBI BKIIOYALT:

1. JlekunonHas ayautopusi MynbTUMeIUITHbIE CPECTBA XPAHEHMUS], [TEpeladu U
IpeicTaBIeHHs] UHPOpMaLUK

2. KomnbtorepHsiit kiacc. [lepcoHanbHble KOMIBIOTEPHI C BUPTYaIbHOW MalIMHON
11 ycraHoBkH cepBepHoro 110, Beixogom B IHTEpHET U € 1OCTYNIOM B 3JI€KTPOHHYIO
MH(}OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

3. AynuTopuu Al CaMOCTOSITENIbHOM pabOThl: KOMITBIOTEPHBIE KIIACChl; YUTAJIbHBIE
3anel 6ubnmorexu. Bee kiaccet YUT u ACY ¢ nepcoHanbHBIMU KOMIIBIOTEPAMHU, BBIXO/IOM B
HNHTepHeT U ¢ 10CTYNOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPEIy
YHUBEPCUTETA.

4. Ayautopuii Juis TpyNIOBBIX U UHAUBUAYAIbHBIX KOHCYIbTAINM, TEKYILIErO
KOHTPOJIS ¥ IPOMEXXYTOUHOU arrectanuu. Ayn. 282 u kimaccel YUT u ACY.

5. [omerenust 1y1st CaMOCTOSATEIBLHOM pabOThI 00YJAIONTUXCS, OCHAIIIEHHBIX
KOMITbIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTH «HTepHeT» U HalnyreM
JIOCTYTIa B AIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEeNIbHYIO cpey opranuzanuu. Kiaccol
YUT u ACY.

6. [Tomemenus ans XpaHeHUs U MPOPUIAKTUYECKOTO 00CTyKUBaHUS y4eOHOTO
obopynoBanus. LlenTp nHMDOPMAITMOHHBIX TEXHOIOTUHN — ayad. 372.



ITPUJIOXXEHME 1.

YyebHo-meToAMnYecKkoe obecneyeHne camMocToATeNbHON PaboTbl CTYAEHTOB

[TpumepHBbIe 3a1a4un 111 YCBOEHUS TEKYIEro MaTepuasa U MOATOTOBKH K ayJUTOPHON
KOHTpOJIbHOHM padoTe 1o pazneny 1 «CinydaliHbie COOBITHS

1. Homep aBTOMOOMIISI cocTOUT U3 3 OYKB ¥ 3 miudp (ncmoas3yrores 28 0y u 10 mudp).
Haiitu BeposiTHOCTH TOTO, YTO B HOMEpE CIy4yallHO BCTPEUYEHHOTO aBTOMOOWIS BCe OYKBBHI U
uudpbl pa3IUYHbL

2. B xop3une 12 mapoB, u3 KOTOpbIX 7 0enbIx 1 5 y€pHbIX. HaliTh BEpOsSTHOCTH TOTO, UTO
B BBIOOpKE U3 6 mapoB 4 OenbIX U 2 YEPHBIX.

3. Y TpéX CTpeKOB BEpOATHOCTH MOMNaAaHus B MUIIIEHb PaBHbI COOTBETCTBEHHO 0,6 , 0,7
, 0,9. Haiitn BeposATHOCTH TOTO, YTO B MHIIEHb MOMAAYT: a) BCE CTPEJKHU, 0) XOTS OBl OJUH
CTpEJIOK, B) POBHO OJIMH CTPEJIOK.

4. I1ycTh B yCIOBUSIX NPEABIAYILIEH 3a/1a4M POBHO JIBa CTPEJIKA MMOMNall B MUILIeHb. HaliTu
YCJIOBHYIO BEPOATHOCTB TOTO, YTO CPEAM HUX OBUI IEPBbIH CTPEIIOK.

5. Coopuas Poccum moOenuna B monypurame UM u xknér mobemurtens APyroro
nonypunana Anrmus—@paninus. BepostHocTs mobenst ®panmun B momydunane — 0,7.
BepositHocTh Beiurpbima Poccun y Aurnmuun — 0,6 , y ®@panuun — 0,2. KakoBa BEpOATHOCTb
nobensr Poccuu B punane?

6. Ilyctp B ycnoBusx mnpempiayiiei 3agaun Poccus moGemmna B ¢uHae. Haiitu
YCIIOBHYIO BEPOSITHOCTB TOTO, UTO €€ conmepHuKoM Obuta Opannusi.

7. BepoaTHOCTb BCX0XKECTU OJITHOTO ceMeHHU paBHa 0,7. HailTu BeposTHOCTH TOTO, YTO U3
10 cemsH B30iiayT a) 6, 6) 0T 4 10 8, B) XOTS OBI 2.

8. B ycnoBusx mpeaplayiien 3a1aui HalTi BEPOATHOCTD TOro, uTo u3 S00 cemsiH B30HayT
a) poro 340, 6) ot 320 no 365, B) He Menee 360.

9. Umeerca 2000 oauHaKOBBIX NMPUOOPOB, BEPOSTHOCTH OBITH MOBPEXKIEHHBIMU IIPU
TPaHCIOPTUPOBKE AJist ogHOro mpudopa pasHa 0,003. Haiitu BeposTHOCTH TOr0, MOBpEAATCS a) 3
npudopa, 6) ot 2 10 4, B) X0Ts ObI 2.

[TpumepHBIe BOPOCH KOJUIOKBUYMa 110 paszaeny | «CioyuaiiHble COOBITHS

1. Ilpu KakuX yCIOBUSAX MPUMEHSETCS KJIACCUUECKOE ONPEICIICHUE BEPOSITHOCTH U B YEM
OHO COCTOUT?

2. Ilpu KakuX yCIOBHSIX MPUMEHSAETCS T€OMETPUUECKOE OIpEeIEHUE BEPOSITHOCTH U B
4€M OHO COCTOUT?

3. BepositHocTHOE TIpocTpancTBO. Anredpa coOwrtril. [lepeuncnuts akcuomsl OysieBon
anredpsl. KakoBa cBsi3b Mex1y OyJIeBbIMU alireOpaMu COOBITUN U MHOXKECTB?

4. AKCHOMBI TEOPUU BEPOSATHOCTEH TEOPEMBI CIOKEHUSI.

5. He3zaBucHMOCTB COOBITUH, YCIIOBHASI BEPOSATHOCTb, TEOPEMbl YMHOXKEHHUSI.

6. ®opmyisl osHOM BeposiTHOCTH U baifeca.

7. Cxema bepnymmm. Teopemsl MyaBpa-Jlamnaca u [lyaccona.

[IpumepHble 3a1auM JJIsI YCBOCHMS TEKYLIErO0 MaTepuaja W BBINOJHEHUS THUIIOBOTO
pacuéra Nel no pazneny 2 «CiydaliHble BEJTMYUHBI

1. Tpu cTpenka 1o oJHOMY pa3y CTPENSIIOT IO MMILEHU C BEPOSITHOCTSAMH IOMAJaHUSL
cootBercTBeHHO 0,6 , 0,7 , 0,9. [{ns cnyyaliHON BeMMUMHBI X = «UHCIIO MONAJaHUN B MUIICHBY
HamucaThb psij paclpencieHuil, HalTH MaTeMaTH4eCKOe OXHUAAHUE, ITUCIEPCHUIO0, CTaHIapTHOE
oTkioHenue. Hanmmcats QyHKImMIo pacnpenenenus X U NOCTPOUTH €€ rpaduk.

2. BepostHocTh momagaHus 0acKeTOOJBLHOTO MsA4Ya B KOpP3MHY paBHa 0.8 . Msu
OpocaeTcs B KOp3MHY JIO IEPBOTO MONajaHus, HO He Gonee 5 pa3. CiywaiiHas BenuumHa X
paBHa yuciy OpockoB. CocTaBUTh psAJ pacHpeAeeHUN 3TON CiydyaiiHON BEIMYUHBI, HAUTH €€
MaTeMaTHYeCKOe OXKUJaHue, AMCIEPCUI0, CTaHIapTHoe OTKJIoHeHHe. Hamucath ¢yHKIMIO
pacripeniesnieHust X U NOCTPOUTH €€ rpaduk.

3. B ypue 8 mapoB, u3 koTopsix 5 Genbix. V3 ypHBI Haynady H3BIEKAIOTCS 3 1Iapa.
CnydaitHas BeqMUMHA <X paBHA UHCIY H3BICUSHHBIX OeibiX MmapoB. COCTaBHTBH P



pacIpeneeHui 9TOM CIly4aliHOW BEJIMYUHBI, HAUTH €€ MaTEMaTUYECKOE OKUIaHUE, JUCIIEPCHIO,
CTaHJapTHOE oTKJIOHeHHue. Hamucars ¢yHkmio pacrpenesneHus X U MOCTPOUTD €€ rpaduk.
4. Cemb KOpoB nacyres Ha Jiyry miomaasio 10000 kB.M. KakoBa BeposITHOCTH TOTO, UTO

k KOpPOB OK&XYTCsl B JaHHOM KBajpare rmiomanasio 2500 kB.M? (k =0, 1, ...,7). IIpumeHHTH
nakeT STATISTIKA.

0, x<0O
F(x)=<sinx, 0<x<x/2
1, x>xn/2

5. Jlana (yHKIUS pacnpeeieHus CIydailHOW BETHYUHBI

. f(x
Haiitn ni1oTHOCTE pacupeaeicHus ( ) MateMaTrueckoe oxunanne MX | nucnepcuro DX ,
b b

o(X)

CTaHAApPTHOC OTKJIIOHCHUEC , BEPOATHOCTH TOI'O, UYTO OTKJIOHCHHUE CHy‘I&fIHOfI BCJIIMYHUHBI OT

P(| X —MX |< o(X))

MaTEMATUYCCKOT'O OKNAaHH HE MIPEBOCXOAUT CTAHAAPTHOT'O OTKIIOHCHU A

6. [ana IUIOTHOCTH pacrpenenesus CIIy4aiiHOMN BEJINYNHBI
F(x) = ava—x*, |xlg2
0 X[>2 y
’ ] Haiitn mapamerp @ , QyHKIMIO pacrpeaeTeHus F(x)

1)
matematndeckoe oxumanme MX | mucnepcmo DX | crammapraoe oTknonenme a(X) :
BEPOATHOCTb TOT'O, YTO OTKJIIOHCHHC CJIyLIaI‘/'IHOI‘/'1 BCIIMYHUHBI OT MAaTEMATHUYCCKOT'O OKHUIAHUSA HEC

IIPEBOCXOJIUT CTAHIAPTHOTO OTKJIOHEHHUS P( X -MX[<o(X)) .

7. VI3BeCTHO, YTO POCT MY>KYMH UMEET HOPMaJIbHOE pacmpeiesieHue co cpeaHum 176,6 cm
Y CTaH/IapTHBIM OTKJIOHEHHEM 7,63. KakoBa BEpOSITHOCTb BCTPETUTH MYKUMHY POCTOM OT 175 cM
no 185 cm?

[Tpumenuts naker STATISTIKA.

8. IIpousBomasTcs 200 HE3aBUCUMBIX UCTIBITAaHUH ¢ BEpOSITHOCTHIO ycrexa 0,6. O1eHuTs ¢
MIOMOIIbI0 HepaBeHCTBaa YeObléBa BEPOATHOCTh TOIO, YTO OHTOCHUTEIbHAS 4acTOTa YCIIEXOB
OTKJIOHSIETCS OT BEPOSATHOCTU MeHee, yeM Ha 20%.

9. Cnyuaiinpie BenmuuMHbBI X W Y HE3aBUCUMBI W 3aJaHbl CBOMMHU TUIOTHOCTSIMHU
pacnpezeneHus:

c, x¢€][0,2],

5.7V, y>0
(x) = ()= ’ ’
Ji 0, xe[0,2]; 2 0, 3 <0.

Haiitu: M[3X _5Y2 +1]; D[2X —3Y +1].

10. Jlana Tabnuia, OMpenemsolIas 3aKOH pPACIPENETICHUS CHCTEMBbl CIy4alHBIX
BCIIMYUH.

;?\\\\ 20 40

60
vy
10 3a a 0
20 2a 4a 2a
30 a 2a 5a

Haiitu: napamMeTp «a»;, MATCMATUYCCKUC OXKUIAHUSA

r
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11. JlaHa ™JIOTHOCTH paclpeneneHuss ABYMEpHOW ciyyailHoW BenuuuHbl (X,Y):

F(xy) = a4—x?—y?, x?+y?<4

0, x> +y?>4 y
. Hawtu: napamMeTp «a»; MaTCMaTUYCCKUC OKHUIAHHA
2 2

s Ty ; AUcnepcun Txr Ty ; KOO HUIMEHT KOPPEISIIUN Tev,
[IpumepHbie Bompochl MO 3amuTe TUHOBOro pacuéra Nel mo pazgeny 2 «CnydaiiHbie
BEJINYUHBI»

1. Yo Ttakoe ciaydaiiHas BeninunHa? YeM OTIIMYIOTCS JUCKPETHBIE CITy4aiiHbIE BETUYNHBI
OT HENPEPBIBHBIX ?

2. 3aKOH pachpeleseHHs JUCKPETHOM CiaydailHOM BelW4YuMHbl. buHOMHANIBHOE,
F€OMETPUYECKOE, THUIEPreOMETPUUECKOe pacmpeaesieHus. MareMaruueckoe O0XHUAaHUe,
JTUCIIEPCHS], CTAHAAPTHOE OTKJIOHEHHUS.

3. OyHKUMSA W IJIOTHOCTh HENPEPBIBHOM CilydailHOM BeaM4MHBL. MareMarnyeckoe
O’KHJIaHUE, TUCIIEPCHS], CTAHIAPTHOE OTKJIIOHEHUS, HAaYaJIbHbIE U IEHTPAIbHBIE MOMEHTHI.

4. PacnipesenieHus: paBHOMEpPHOE, IOKa3aTeIbHOE, HOPMaJIbHOE, X-KBaapaT, CThIOJICHTA,
®umepa-CHenexopa.

5. CBoiICTBa HOPMAIILHOI'O PacHpeIeICHUs: aCUMMETPUs, IKCIIECC.

6. 3akoHbl OonbIIMX 4YHceod: HepaBeHCTBO YeObiméBa, Teopema YeOniména,
LIEHTpalbHAas Ipe/ieibHas Teopema.

7. MHoromepHsbie pacnpeneneHus: GyHKIUS U TUIOTHOCTh. Y CIIOBHOE MaTeMaTHUECKOe
oxxuganue. KopperasiuoHHbIi MOMEHT U KO (GUITUEHT KOPPETSIUH.

[TpumepHbie 3a7auu A7 YCBOCHHs TEKYIEro MaTepHalia U BBIIOJHEHHUS THIIOBOTO
pacuéra No2.1 no pazgeny 3 «MareMaruueckasi CTaTUCTUKA

JIisi M3YdeHHS KOJMYECTBEHHOTO MpPHM3HAKA X M3 TEHEPATbHOH COBOKYIMHOCTH
Xl’ o Xn
M3BJIEYEHA BHIOOpKA o0Bema n, UMeroIas JaHHOE CTaTUCTUYECKOE paclpesiesieHue.
1). IlocTpoiiTe MOAUTOH YaCTOT.
2). IlocTpoiite sMIUpPUYECKYIO PYHKIIHIO paclpeleeHHUs].
3). IlocTpoiiTe TUCTOrpaMMy OTHOCHTEIIBHBIX YaCTOT.

D

4). Haiinute BBHIOOpOYHOE CpenHEe X, BBHIOOPOYHYIO JTUCIIEPCUIO B , BBIOOPOYHOE

CpelHEee KBaJpaTUYECKOE OTKIIOHEHUE s HCIIPABIECHHYIO JHCIIEPCUIO s? U HCIPABICHHOE
CpelHee KBapaTUIeCKOE OTKIIOHEHUE

5). Ipu manHOM ypoBHE 3HaunMocTd & mpoBepbTe MO KpuTepHio [lupcona runoresy o
HOPMaJIbHOM PacIpeIeIEHUH FeHEPATBHON COBOKYITHOCTH.

6). B cayyae mnpuHATUS THUNOTE3bl O HOPMAJbHOM paclpellelleHud Haiaute
JOBEPUTEIbHBIC HHTEPBAJIBI ISl MATEMaTHYECKOTO OXHUIaHuss ¢ W CpeaHero KBaJpaTUuecKoro

oTkioHeHHsT O TIPU JAaHHOM YPOBHE HAEKHOCTH 7 l1-a,

X 9 1 1 2 2 2 3 3

0 9 3 5 9 2

[Tpumenuts naker STATISTIKA

IIpumepHble BONMpOCHI MO 3ammre TUMOBOro pacuérta Ne2.1 mo pasgeny 3
«MaremaTHueckasi CTaTUCTHKa»

1. Yto Takoe smmupudeckas GpyHKIUs pacupeneaeHus?

2. Kak cTposiTCs MOJUTOH U TUCTOTPaMMa OTHOCUTEIBHBIX 4acTOT?




3. Kakue TpeOOBaHUS TPEABABIAIOTCS K TOYEYHBIM OLIGHKaM [apaMeTpOB
pacripenienieHust (HECMEUIEHHOCTb, COCTOSTENBHOCTh, 3¢ ¢exTuBHOCTh)? Kak wucnpasiseTcs
TOYEYHasl OLIEHKA JIUCIIePCUu?

4. loBepuTenbHbIN UHTEPBAJ, YPOBEHDb HAIEKHOCTH.

HpI/IMepHBIG 3aa4yu OJis1 YCBOCHUSA TCKYWICTO MaTCpuala M BBIIIOJIHCHUA THUIIOBOTO
pacuéra No2.2 no pazgeny 3 «MareMaruyeckasi CTaTUCTHKA»

1. ITo BeIGOpKE 0OBEMa N =35 HaiJIeH CpeHui Bec X=190 I M3ACJINM, H3TOTOBJICHHBIX
Ha TEPBOM CTaHKE; MO BBIOOpKE 0Obema m=40 HaWJeH CpeIHHI Bec y=180 I U3JIENHH,
D(X)=70r?

W3rOTOBJIICHHBIX Ha BTOPOM CTaHKe. ['eHepanbHble IHUCHEPCUU H3BECTHBI: )
—80 12 -
D(Y)_SOF TpeOyeTcs Tpu ypoBHE 3HAYUMOCTH =001

Ho :M(X): M (Y> [PY KOHKYPHPYIOIIEH THIIoTe3e
2) Hy:M(X)=M(Y)

5) Hi-M(X)>M(Y),

MIPOBEPUTH HYJIEBYIO TUIIOTE3Y

2. VI3 HOpMaIbHOIT reHepabHOI COBOKYITHOCTH H3B/IeUeHa BhIOOpKa obbema N=15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133,

134.

Tpebyercs mnpu ypoBHE 3HAYUMOCTH a=0,05

Hy:0?=0f =55

NpOBEPUTb HYJICBYHO THUIIOTC3Y
a) Hi 0% #55

, IPHHAB B Ka4dYC€CTBC KOHKypI/IPYIOHIeﬁ THUITIOTEC3bI:

. 2 2
u H1:0% <35 5 sapucumoctn ot MOJIY4YEeHHOTO 3HaueHuss @ .
[Ipumenuts naketr STATISTIKA

. 2
6) Hiio?>55 )

ITpumepHBle BOmpOCHl IO 3amure TUNOBOro pacuéra Ne2.2 mo pasgeny 3
«MaremaTH4ecKasi CTaTUCTUKA»

1. UTo Takoe cTaTUCTUYECKUN KpUTEpUH, HyJeBasi U KOHKYPHPYIOIas TUIIOTE3a OIIUOKU
1 u 2 pona, ypoBeHb 3HAUMMOCTH, MOIITHOCTb KpUTEPHUSI?

2. JIeBOCTOpOHHUH, TPAaBOCTOPOHHUE U IBYCTOPOHHUE KPUTEPHUH.

[TpumepHBle 3amaun A1 YCBOCHMsI TEKYLIEro MaTepHuaja W BBIIIOJHEHUS TUIIOBOTO
pacuéra Ne2.3 no pazneny 3 «MareMaTndeckasi CTAaTUCTUKA»

1. IlpousBeneHo mno 4 WHCHOBITAaHMS Ha KaXIOM M3 TpEX YpoBHEW. Meromom
JUCIIEPCUOHHOIO aHanu3a npu ypoBHe 3Hauumoctu 0,05 mpoBepuTh HyJIEBYIO THUIIOTE3Y O
paBeHCTBE TpyNNoBbIX cpeaHux. [Ipeanornaercs, yTo BBIOOPKM H3BJIEYEHBI M3 HOPMAJIbHBIX
COBOKYITHOCTEH C OJUHAKOBBIMU JUCIIEPCUSMH.

Howmep ncnbiTanus YposHu daktopa

i F1 F2 F3
1 51 52 42
2 52 54 44
3 56 56 50
4 57 58 52
Xrp j 54 55 47

2. lIpousBeneno 10 ucnpITaHui, U3 HUX MO 4 Ha MEPBOM U BTOPOM YpOBHE (akTopa U 2
— Ha TpeTbeM. MeTOoA0M IHCIEPCUOHHOrO aHaln3a npu ypoBHe 3HaunMmocTtd 0,01 mpoBeputsb
HYJIEBYIO THIIOTE3y O paBEHCTBE IPYMIOBBIX cpenHuX. [Ipeanomnaercs, yTo BEIOOPKU W3BICUYEHBI
13 HOPMAJIbHBIX COBOKYITHOCTEHN C OJMHAKOBBIMU AUCIIEPCUSIMHU.




Homep ucneiranus YpoBHU dakTopa

i F1 F2 F3
1 40 62 92
2 44 80 76
3 48 71

4 36 91

Xrp j 42 76 84

[Tpumenuts nmaker STATISTIKA

[IpumepHbie BOMpOCHl 1O 3amMTe TUNOBOro pacuéra Ne2.3 mo pazgeny 3
«MartemaTHueckasi CTaTUCTHKA»

1. Yro Takoe oOmiast pakTopHAs U OCTATOYHAS TUCTIEPCUU?

2. OnucaTh KpUTEpHil sl MPOBEPKH TUIIOTE3bl O PABEHCTBE CPEIHUX.

3. UeM oTnu4alOTCs Cilydyad OJIMHAKOBOTO M HEOJMHAKOBOTO YHCJIa WCHBITAHUN Ha
Pa3IMYHbIX YPOBHSIX?

[TpumepHble 3a7auu A1 YCBOCHMSI TEKYLIEro Marepuaja U BbIIOJHEHHUS THIIOBOI'O
pacuéra No2.4 no pazgeny 3 «MareMaruyeckasi CTAaTUCTHKA»
Haiinure BpIOOpOUHBIE KO3 GUIMEHTH paHroBoil koppemsiuun Crnupmena u Kenmamma

T10 JIAaHHBIM paHTa 00BEKTOB BEIOOPKH 00bema n = 10:

X

Yi

HpOBepLTe TunoTe3bl O 3HAYUMMOCTH BLI60pO‘lH]':>IX KOS(i)(l)I/II_[I/IeHTOB paHFOBOﬁ
KOoppeirsinun CanMeHa u KeH,[[aJ'IJ'Ia, MMPEABAPUTCIIbBHO OIMIHMCAaB CXEMY U IIPaBHUIIO ITPOBCPKU
TUIIOTE3bI.

[Tpumenuts naker STATISTIKA

ITpumepHBle BOmpOCHl IO 3amure TUNoBOoro pacuéra Ne2.4 mo pasgeny 3
«MaremaTH4ecKasi CTaTUCTHKA»

1. Tlonsitue o0 paHTOBOIl KOPpPENSIUU U BHIOOPOYHBIX KOX(D(UIIMEHTaX pPaHTOBOMN
koppensauun Crniupmena u Kennamna.

[IpumepHbie 3a7auM AJisI YCBOEGHMSI TEKYLIErOo MaTepuaia M BBINOJHEHUS THUIIOBOTO
pacuéra No2.5 no pazgeny 3 «MareMaruyeckasi CTaTUCTHKA»

1. Haiitn BEIGOpOUYHOE ypaBHEHHE NMPAMOIl NMHMM perpeccud Y Ha X | HCHONB3Yys
NaHHbIE TATH HaOmoAeHn|. [locTponTh TOUKU U BBIOOPOUHYIO JIMHUIO PETPECCHH.

X 2,3 3,5 3,9 4,9 6,4

y 2,2 4,3 6,1 6,7 7,5

2. ITo KOppeNALMOHHOM TabIHIE TOCTPOUTH SMITUPHUECKUE JIMHUU perpeccur Y mo X, X
1o Y u 06e BEIOOpOUYHBIE MPSIMBbIE TMHEWHOM perpeccuu. Berancants ko3 duuneHT koppensun
Y KOPPEJSILIMOHHOE OTHOIIICHHE.




7 4
X
, 2 4
1
0 0 9
2
8 9 0

3. Boruncnute BHIOOpOYHBIE MHOKECTBEHHBIE U YaCTHbIE KOA(D(GULHUEHTHl KOPPEISIUU

110 HaliIEHHBIM MAPHBIM KO3 PUIIEeHTaM
[Ipumenunts naker STATISTIKA

[IpumepHble BOMPOCHI MO 3ammMTe TUNOBOrOo pacuéta Ne2.5 mo pasmeny 3
«MartemaTH4ecKasi CTaTUCTHKa»

1. TlonsATHE O TMHEMHOWN perpeccuu.

2. Yro takoe KodpHUIUEHT KOPPESALUU U KOPPEISIUOHHOE OTHOIIICHUE.

2. IloHsiTHE 0 MHOXKECTBEHHON PETPECCUHU.

3ananus A OLIEHKH cPOPMHUPOBAHHOCTH KOMIETEHIIUN

[Tposepsiemas komnerenuus OITK-1

3ajaHus:

1. Ilo xakoif (opmMmyne paccuMTHIBAeTCS BBIOOPOUHOE CpEAHEE KOJIUYECTBEHHOTO
npu3HaKa?

A)MX=(X1+X2+...+Xn)/n

O)MX=(X1+X2+...+Xn)n

B)MX=(X1+Xn)/n

r)MX=(X1+Xn)n

2. Ilo kakoii ¢opMylie pacCUUTHIBAETCS HCIpaBICHHAs BBIOOPOYHASI TUCTIEPCHUs
KOJIMYECTBEHHOTO MpU3HaKa?

a) S2=((X1-MX)2+(X2-MX)2+...+(Xn-MX)2)n

0) S2=((X1-MX)2+(X2-MX)2+...+(Xn—-MX)2)/(n — 1)

B) S2=((X1-MX)2+(Xn-MX)2)/n

r) S2=(IX1-MX|+(|X2-MX|+...+|Xn—MX])/n

3. UTo Takoe ypOBEHb 3HAUMMOCTH CTATUCTHUECKOTO KpUTEepHsi?

a)BeposTHOCTh mMomMagaHusi KpUTEpUs B KPUTHUECKYIO OONACTh MPH CHPABEIIMBOCTU
IbTePHATUBHON TUITOTE3HI.

0)BeposTHOCT, TMOMaJaHUs KPUTEPUS B O0JACTh MPUHATHS THIOTE3bl TIpU
CIPaBEIMBOCTH OCHOBHOM TMIIOTE3HI.

B)BepoATHOCTh TIOMAJaHUsl KpUTEpHsT B O0JACTh MPHHITHS THIIOTE3bI TIPH
CIPaBEIMBOCTU AJIbTEPHATUBHOMN TUITOTE3BI.

r) BeposiTHOCTh momagaHusi KpuTepus B KPUTHUECKYIO OOJIACTh MPHU CHPABEIMBOCTU
OCHOBHOW THITOTE3BI.

4.JloBepUTENbHBII HHTEPBAJIOM, HAKPBIBAIOIIMM @IApAMETP paCHIpeleseHuss a ¢
HAJE)KHOCTBIO Y, Ha3bIBACTCS:

a) UnaTepnai (a —vy,a + ).

6) Unrepnan (a —y/2,a + v/2).

B) MHTepBai (0,p3), B KOTOPHIN mapaMeTp anomnaiaeT ¢ BEpOSITHOCTHIO .

r) MaTepsai (a,p), B KOTOPHIH TapamMeTp aromnajgaeT ¢ BEPOSITHOCTHIO y/2.

5.YTo Takoe KBaHTWIb paclpeaesICHUsI HEMPEPIBHOW CIIy4YallHOW BEJIMYUHBI?

a)3HaueHue (PyHKIIUU pacmpeereHus] B HeKOTOpor Touke u3 narepsania (0,1).



0)BeposiTHOCTH TOTO, YTO Cciyd4aiiHas BeJIWYMHA NPUHUMAET 3HAYEHUS, MEHbIINE
MIOJIOBUHBI CBOETO MAaTEMAaTHYECKOTO 0XKUJaHHUS.

B)BeposTHOCTH TOro, 4TO CcilydaiiHas BeMWYMHA NPUHUMAET 3HAYEHHUs, OoJblIHe
MIOJIOBUHBI CBOETO MAaTEMaTHYECKOTO 0XKUJaHHUS.

r)3HaueHne (yHKIHUU, OOpAaTHON K (PYHKIUHU paclpeneleHusi, B HEKOTOPOil TOYKe U3
untepsaina (0,1).

Kpurepuu oneHuBaHus:

OIIK-1

0-2 mpaBUIBHBIX OTBETA — «HEYIOBICTBOPUTEIHHOY,

3 mpaBUIIBHBIX OTBETA — «YIOBIECTBOPUTEIHHOY,

4 IpaBUIIBHBIX OTBETA — «XOPOLIO»,

5 IpaBUIIBHBIX OTBETOB — OTJIMYHO.
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OIIK-1: Coco0eH MpUMEHSITh eCTeCTBEeHHOHAYUYHbIE U 00IleMHKeHePHbIe 3HAHUS, METObI
MaTeMaTHYeCKOT0 AHAJIN3a U MO/EJIHPOBAHHUSI, TEOPETHYECKOTO H IKCIEPUMEHTATLHOTO
uccjae10BaHus B NPodeccuoHAIbHOI /1eTeJILHOCTH

OIIK-1.1:

Peuraer crangapthbie
npohecCHOHaTbHBIE
3a/1a41 C TPUMECHEHHEM
©CTEeCTBCHHOHAYYHBIX U
OOIIEeMH)KEHEPHBIX
3HAHWH, METOJIOB
MaTEeMaTUYeCKOIo aHajn3a
Y MOJICTTUPOBAHUS

Teopemuueckue 60npocwi:

1. [lonsTre o cimydaliHbIX coOBITHAX. [Ipeamer Teopun
BEPOSITHOCTEM.

2. Knaccuueckoe onpe/iesieHue BEpOsITHOCTH.

3. 'eomeTpudeckas BEpOSITHOCTb.

4, CtaTucTHIECKast BEPOSTHOCTE.

5. [IpocTpaHCTBO 3JIEMEHTAPHBIX COOBITHIA. AJredpa COOBITHIA.
6. AKCMOMBI TEOPUHU BEPOSITHOCTEH M CIICACTBHUS U3 HUX.
7. TeopeMmbl CI0KEHUS.

8. YcioBHas BEpOSTHOCTh. 3aBUCUMBIC M HE3aBUCHUMBIC
COOBITHSL.

9. Teopembl yMHOKEHHS.

10. ®opmyia nonHoi BeposiTHOCTH 1 popmyna baiieca.
11. Cxema beprysmiu.

12. Teopembl MyaBpa-Jlamiaca u ITyaccona.

13. TloHsiTHe ciiydyallHOM BEJTUYMHBI.

14. JIuckpeTHbIC CITydaiiHble BETUYHHBI, UX 3aKOHBI
pacnpezeneHusl.

15. HenpepbiBHBIE cliydaiiHbie BeTUYUHbI. DyHKIHA
pacnpezienieHus, II0THOCTh PacIipe/IeleHnsl U UX CBOWCTBA.
16. MaremaTHueckoe 0>kMJJaHle U ero CBOMCTBA.

17. Hucniepcus u e€ CBOMCTBA..

18. TlonsTHe 0 MOMeHTax pacnpeaeneHus. CBsi3b HAYAIBHBIX U
LIEHTPAJIHHBIX MOMEHTOB.

19. Mopna, meauana, aCUMMETPUS U SKCLECC.

20. PaBHOMEpPHBII 3aKOH paclpeaeiieHUs HEPEPbIBHOM
CIIy4ailHOUM BEJIMYUHBI.

21. [loka3aTenbHbIN 3aKOH PACIPEICICHHUS.

22. HopmainbHbli 3ak0H pacnpenenenus. [IpaBuio «rpex
CUTM».

23. MHOTOMEpHbIE Cy4aiHble BeTUYUHBI. 3aKOHBI
pacrpeneneHus JUCKPETHON ABYMEPHOH Cily4yaitHOM
BEJIMYMHBI — YCJIOBHBIN 1 O€3yCIIOBHBIM.

24, OyHKIUA pacupeeeH s, IIIOTHOCTE PACTIPEACIICHUS
HEMPEPBIBHBIX ABYMEPHBIX CITyYallHbIX BEITMYUH.

25. YcoBHBIE 3aKOHBI PaCIPEIEIICHUS IS IBYMEPHOM
CIIy4ailHOM BEJTMYUHBI.

26. HucoBble XapaKTEPUCTHKU OJJHOMEPHBIX COCTABIISIOIINX
MHOTOMEPHBIX CITyYailHBIX BEJIMYHMH.

27. 3aBUCHMBIEC U HE3aBUCUMBIE CITydailHbIE BETNIMHEI.
28. KoppensinoHHbII MOMEHT M €T0 CBOMCTBA.

29. Koa(ummeHT Koppemsiyu U ero CBOKNCTRA.

30. [HonsTHe o 3akoHe OonplMX yucen. Teopema beprymm.
31. HepaBenctso YebrbIena.

32. Teopema YUeOrlmieBa 1 €€ IPUMEHEHHS.

33. LenTpanbHas npeaenbHas Teopema JlsmyHona.

34. 3amaun MaTeMaTHIECKON CTaTUCTUKH. | eHepanpHas
COBOKYITHOCTH M BEIOOpKa.

35. Craructuueckoe pacnpenenenue. [lonmuron n
TUCTOTpaMMa.

36. Dmnupudeckas QyHKIUSA pacpeIeICHuUs.
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37. ToueuyHsle OIICHKH HEU3BECTHBIX MTAPAMETPOB
pacnpenenenust. TpeOoBaHus, MpeabIABIsEMbIE K TOUYSUHBIM
OIIEHKAM.

38. BerOopouHast CpemHsIsl B TACTICPCHSL.

39. MHTepBasibHbIE OLIEHKH NTapaMEeTPOB PaCIpeIeIICHUs.

40. JloBepuTenbHBII MHTEPBAJ JIJIs1 MATEMaTHUECKOTO
0’KHMJIaHUS HOPMAJIHO PacIpeesICHHOMN ClydailHON
BEITMYHHBI.

41. JloBepuTenbHbIM HHTEPBA AJIs CPEAHETO KBAJPAaTUIECKOIO
OTKJIOHEHHSI HOPMAJIBHO PAcCIpeesICHHON cllydyallHOI
BEITMYHHBI.

42. OueHka BepOsITHOCTA OWHOMHUAIBHOTO pacnpeielieHus o
OTHOCUTEJIbHOM 4acToTe.

43. CTaTUCTUYECKHE MPOBEPKH CTATUCTUUECKUX TUITOTE3.
OmumOKH TIEPBOro U BTOPOI'o Pojia.

44. TloHsATHE O KPUTEPUSIX TIPOBEPKU CTATUCTHUCCKUX THIIOTE3.
Kpurepnu 3HaUNMOCTH U KPUTEPHUH COTIACHS.

45. Kputnyeckas 00J1acTh, ypOBEHb 3HAYUMOCTH, MOIITHOCTh
KpUTEPHSL.

46. CpaBHEHME IBYX IUCIEPCUI HOPMAJIbHBIX I€HEPAIbHBIX
COBOKYITHOCTEH.

47. CpaBHEeHHE HCTIPABICHHON BHIOOPOYHON IUCTIEPCHU C
TUIIOTETUYECKON HOPMAJIBHOW JIUCTIEPCUEN TeHEepaATIbHON
COBOKYITHOCTH.

48. CpaBHEHHE IBYX CPEAHUX T€HEPATbHBIX COBOKYITHOCTEH.
49. CpaBHeHHE BBIOOPOYHON CpeIHEel ¢ THIIOTCTHUYECKOM
HOPMAaJIbHOU CpeJIHEN IreHepaibHOU COBOKYITHOCTH.

50. CpaBHEeHHE HAOJIO1aeMOM OTHOCUTEIILHOM YacTOTHI C
TUIMOTETHYECKOM BEPOSITHOCTHIO MOSBICHUS COOBITHSI.

51. Kputepuii cornacus [lupcona st npoBepKU TMIOTE3BI O
HOPMaJIBbHOM PaCIpe/IeIICHIH.

52. dyHKIMOHAIbHAS 3aBUCUMOCTh U perpeccusi. Kpusbie
perpeccum.

53. BeiOopouHbIi KOA)PHUITUEHT KOPPEISAIUH.

54. KoppensiioHHast 3aBUCIMOCTh, BRIOOPOYHBIE TPSIMbIS
perpeccum.

55. Onpenenenne napaMeTpoB JIMHEHHONW PErpecCUN METOJIOM
HauMEHBIIINX KBa/IPaTOB.

56. JlucnepcuoHHBIN aHaNN3, CPAaBHEHNE CPEIHUX.

57. IloHsiTHE O MHOKECTBEHHON PETPECCUM.

Ipaxmuuecxue 3adanus:

1. KakoBa BEpOSTHOCTB TOTO, YTO YETHIPEX3HAYHOE YHCIIO, B
JECSITHYHON 3aITMCH KOTOPOTO MCIIOJIB3YIOTCS 10 OJTHOMY pa3y
uudpst 5, 2, 3, 1, nenutcs Ha 47
2. B 6ank ormpasiieno 4000 makeToB JCHEKHBIX 3HAKOB.
BeposiTHOCTB TOTO, YTO TTAKET COJIEPKUT HEJOCTATOYHOE HITH
M30BITOYHOE KOJMYECTBO JCHEKHBIX 3HaKOB, paBHa 0,0001.
Haiitu BeposTHOCTB TOrO, YTO IIPH MPOBEPKE OyAET
00HapYKEHO a) TPU OMTHOOYHO YIIaKOBAHHBIX ITaKeTa, 0) He
OoJee Tpex MaKeToB.

3. B uexe paboraror 20 crankoB, u3 Hux 10 mapku A, 6 mapku
B u 4 mapxu C. BeposTHOCTB TOT0, YTO Ka4€CTBO JIETalIN
OKQ)KETCS OTIMYHBIM, JIJISl 3TUX CTAHKOB COOTBETCTBEHHO
pasna: 0,9; 0,8 u 0,7. Kakoil mpOLEHT OTIUYHBIX AeTaiei
BBIIYCKAET IEX B LEIOM?

4. B omaoMm stmuike S 6enbiX v 10 KpacHBIX MIapoB, B IPYTOM
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stmuke 10 6enpIX 1 S KpacHBIX mapoB. HaliTi BeposSATHOCTH
TOT0, YTO OY/IET BBIHYT XOTsI Obl OJTUH OCJbIH map, €Cliu 13
KaKIOTO SIIIMKA BEIHYTO IO OAHOMY IIapy.

5. s HeTpephIBHOM CITyJaitHOM BETMIMHBI 3a1aHa (HyHKITHS

pacnpeacjacHus F(x . Haiigute mimotHOCTH pacrnpeacjacHus

f (X) , MaTeMaTU4eCKOe OKUaHUE, TUCTIEPCUI0, CPEIHEE
KBa/IpaTHYECKOE OTKIIOHEHHE. BraucinTe BEpOsITHOCTH TOTO,
YTO OTKJIOHCHHE CITy4YallHOW BEJIMYUHBI OT €€
MaTeMaTHYECKOI0 OKHMIAHUA OyIeT He Ooyiee CpeaHEro
KBaJpaTHIECKOTro OTKJIOHeHUs. [TocTpoliTe rpadmku QyHKITHII

F(x) , ().

%e“, X <2,
F(x)= 1
1- e, x>2
2

6. [l71s1 HeTIpepBIBHOM CITyYaifHOM BEJTMYMHBI 33]]aHa TNIOTHOCTh
f (x) Toe6 i a
pacrpeneneHus . TpeOyercs HaiiTh mapameTp @,

(hyHKIHIO pacTmipenecHus F (X), MaTeMaTHYECKOE OKHITaHHe,
TUCTIEPCHIO, CpeIHEE KBaIpaTHUIECKOE OTKIOHECHHUE.

7. CnydaifHOE OTKJIOHCHHE pa3Mepa JAeTaal OT HOMHHAIA
PacIIpe/IeIeHo IO HOPMAIBLHOMY 3aKOHY C ITapaMeTpaMi & u
O . CranmapTHBIMHM SBJISIOTCS T€ AETAIHN, IS KOTOPBIX

OTKJIOHEHHsI OT HOMHHAJIA JIEXKAT B UHTEPBAJIE (a ", at a).
3anuimuTe GOpMyITy IIIOTHOCTH PacIpe/IeIICHUs] U TIOCTPOUTE
rpauK MIOTHOCTH PACIPEAEICHUS.

CKOJIBKO HEOOXOIMMO M3rOTOBUTH AETAJIEH, YTOOBI C

BEPOSITHOCTHIO HE MEHEE B cpelu HUX ObuIa XOTS Obl OJIHA
crangaptHas’?

a=02, o0=01 a=01 B=099

8. 3agaHa MIOTHOCTH pacipeaciieHus f (X’ y) CHCTCMBI

JIBYX CIIy4YalHbIX BEJIUUYMH (X Y ) Hatimure a)

koodpdurment A, 6) M(X) u M(Y), D(X) u D(Y),B)

KOPPEISLIMOHHBIM MOMEHT U KO3 PHUIHUEHT KOPPEISILUT Ly .
A(2x+Y), 6 06n.D,
f(xy)=
0, ene 061.D.
D={0<x<2, 0<y<2}

9. HaiiTi BbIOOpOYHOE ypaBHEHHE NPSIMO JIMHUN PErpeccun

Y ma X, WCTONB3YS JaHHbIe MTH HaOroneHui. [loctponTs
TOYKH ¥ BRIOOPOUYHYIO JIMHHUIO PETPECCHH.

X 2,2 3,5 4,6 59 6,8

y 3,7 6,7 8,9 10,3 12,5

10. ITo KoppeNIIIOHHOM TaOIUIE TOCTPOUTH IMITHPHUUCCKIE

auHuY perpeccun Y 1o X, X mo Y u 00e BEIOOPOUYHBIE MTPSIMBIE
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JTIMHEHHOH perpeccun. BeraucinTh Kodh GUIEEHT KOPPEInT
U KOPPESLUOHHOE OTHOIICHUE.

y\ X 1 2 3 4
-2 3 2 6 4
0 3 10 10 9
2 5 8 20 20

11. Beruncnure BI)I60pO‘lHI>IC MHOXXCCTBCHHBIC 1 HaCTHBIC
KOS(b(bI/IIII/IeHTI)I KOoppeaiaiuu 1o HalJICHHBIM napHbIM

12. TTo BeIGOpKE 0OBEMa 1N = 40 HalJICH CPEIHUM BEC x=210
T U3JICJTAI, N3TOTOBIICHHBIX Ha TIEPBOM CTAHKE; TI0 BEIOOPKE

oGpema M=20 Haiizen cpennuii Bec Y =190 | M3JICIHH,
M3rOTOBJICHHBIX HA BTOPOM CTaHKe. | eHepasbHble JUCIICPCHH

D(X)=65r° D(Y)=85r°
3HAYUMOCTHU @ :0’01

Hy:M (X ) =M (Y) TIPH KOHKYPHPYIOIIEH THIIOTE3¢e
2 M(X)=M(Y)

5) HiM(X)>M(Y)

13. U3 HOpManbHOMU TeHEpaTbHOM COBOKYITHOCTH M3BIICUCHA

kodddumeHTam

N3BECTHBI: . Tpebyercs npu ypoBHe

MIPOBEPUTH HYJIEBYIO THIIOTE3Y

BBIOOpKA 00beMa n=15.
143, 121, 135, 132, 120, 116, 115, 143, 115,
120, 138, 133, 148, 133, 134.

TpeOyercst pu YpOBHE 3HAYUMOCTH
2

a =005 [POBEPUTH

Hy:0% =05 =55

HYJICBYIO TUIIOTC3Y , IDUHAB B KA4CCTBC

. 2 )
KOHKYPHUPYIOIIEH TUIIOTE3bI: a) Hyto® # 55’ 6) H,:0° >55

oy Hiio? <55

62

B 3aBUCUMOCTHU OT MOJTYYECHHOT'O 3HAYCHUSA

IIpuMepHbIi IepedeHb 3alaHui 110 IPUMEHEHUIO
MaTeMaTHYECKOW CTATHKH MIPH PEIIEHNH MPUKIATHBIX 33/1a4:
1. JlaHbI cpeiHeIyIEBBIE IPOKUTOUYHBIE MUHUMYMBI U
cpeaHue 3apIuiaTel o peruoHam. a) Iloctpouts nmuHEHOE
ypaBHEHHUE MapHoU perpeccun. 6) Paccunrars k03 duimeHt
Koppensuuy. B) OLEHUTb CTaTUCTUYECKYIO 3HAYUMOCTD
MapaMeTPOB PErpecCcuu U KOPPEJSIUUK. T') BBIMOIHUTS TPOrHO3
3apIuTaThl P MPOTHO3HOM 3HAYEHUH CPEIHEAYIIEBOTO
MIPOXXUTOYHOTO MUHUMYMa. 1) ONEeHUTh TOYHOCTh TPOTHO34,
paccumTaB OMIMOKY IIPOTHO3a U €r0 JOBEPUTEIbHBIN HHTEPBAJL.
2. MonenupoBaHue npudbLTH GUPMBI 110 YpaBHEHHUIO Y=a+bX
MIPHUBEIIO K TaHHBIM pe3ynbTaTtaM. HaliTu mokaszareiasb TEeCHOTHI
CBSI3U MPHOBLIH C UCCIEAYEMBIM B MOJIENIN (PAKTOPOM,
paccuutaTh F-kputepuit Gurepa.

3. JlaHbl cpeqHETHEBHON AYIIEBOM TOXO, CpeIHETHCBHAS

3apmiaTa pabdoTaloIero, CpeHUM BO3pacT 0e3padoTHOrO.
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IToctpouTh ypaBHEHHE MHOKECTBEHHOW PErPeCcCHH,
paccuuTaTh KO3 (HUIUESHT MHOKECTBCHHON KOPPEIISIHH,
CPaBHUTH UX ¢ KOA((OHUIIMEHTaMU TTAPHOH KOPPEIISAIIHH,
paccuutaTh F-kputeprun Ourepa.

OIlIK-1.2

Perraet mpodeccronaabHbIe
aaun ¢ IpUMEHEHHEM
METOIOB TEOPETHUYECKOTO U
bKCIIEpUMEHTATEHOTO

MICCIIE TOBAHUS

[Teopernyeckue BOIIPOCHI:

1. Kakue ocHOBHBIC MOIYJIM MOXHO BBIJICTUHUTH B MTAKETE
STATISTIKA?

2. C xaKkoif Henblo CTPOsITCA TPaQUKH B CTATUCTUYESCKUX
icceqoBaHMsIX ?

3. C KaKo# IETBI0 CTPOSTCS CTOIOMKOBBIC H CEKTOPHBIC
TarpaMMel?

4. Kakue muarpaMmbl UCTIONIB3YIOTCS JJIs1 U300paskeHUs
MHOTOMEPHBIX 3aBUCUMOCTEH?

/ [pakmuueckue 3a0anus

1. BepogatHocTh nomnajganus B MulieHb paBHa 0,6. MonyduTs ¢
momoinpio maketa STATISTIKA psia pacrpenenerus ais
OMHOMMAIIEHO pacIpeaeIEHHON TUCKPETHOMN CITyqaifHON
BEJIMUMHBL: YUCIIO TTonafgaHui u3 10 BICTpENoB.

2. C MoMOIIbI0 BEPOSITHOCTHOTO KaJIBKYJISITOpA IMaKeTa
STATISTIKA maliTi 11 HOpMaabHO pactpeneaéHHON
CITy4aifHOM BEJIMYMHBI: POCT MY>KUYMHBI CO CpeHuM 175 u
CTAaHIAPTHBIM OTKJIIOHEHHEM 5,4 BEpOSTHOCTH MOMAJaHUs B
uaTepsan ot 173 mo 181.

3. B makere STATISTIKA co3nmats (haiin, coaepramimit
CBEJICHUS O IICHE PEKIAMHBIX IIIUTOB 10 UCXOAHBIM JAHHBIM:
IJ1MHA, IIMPOHA, IUIoNIab, lieHa. [I[pumMeHuTs pacuér
OITHCATENBHBIX XapakTepuCTHK. [locTpouTs auarpamMmy
[paccestHUs [T U3yYeHUs 3aBUCUMOCTH CTOUMOCTH PEKIIaMbl OT
€€ TUIoLA/IH.

4. 1o ncxoqHBIM TaHHBIM TTOCTpouTh B makete STATISTIKA
[10JIe KOPPEISIIMU M BEIBUHYTH THIIOTE3Y THIIOTE3Y O hopme
3aBUCUMOCTH, IIPOBECTH OLIEHKY IIapaMETPOB JIMHEHHON
3aBHCUMOCTH, IOCTPOUTH HA TIOJIE KOPPEISIITUN PErPeCCUOHHBIC
TMHWY 1 TOBEpUTETHHBIE 00JIACTH.

5. I1o UCXOTHBIM JJaHHBIM TIOCTPOUTH MATPUILY MAPHOU
Koppersiimuu Mex Ty (hakTopaMu, IPOBECTH KOJIMYSCTBEHHYO
OIIEHKY TIapaMeTPOB JINHEHHON MHOKECTBEHHOW PETPEeCcCHu.
/ [pumernenue mamemamuyeckol CImamuKy npy peuleHuu
npuKiaonvix 3a0ay:

MccnenoBats ¢ momornkto makera STATISTIKA peanbhble
PKOHOMUYECKHUE 3aJJa4l: pa3MEeIleHUE PEKIaMHBIX IIIUTOB, CBA3b
MEKTy TOXOAOM U 3aHSTOCTBIO, TIIABKH Pa3TUIHBIX MAPOK
CTaJIH.




