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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj 1esaTeJIbHOCTH BBITYCKHUKA

JlucuuruiiHa ~ OXBaThIBACT  KPYr  BOMPOCOB, OTHOCSAIIMXCS K  MPOCKTHOMY  BUIY
po(hecCHOHANTLHOM NIeATETHbHOCTH BBIMYCKHUKA B COOTBETCTBHUU C KOMICTCHIMSMH WM BHJIAMH
NeSITeTbHOCTH, YKa3aHHBIMU B y4€OHOM IUIaHE.

Meab AMCIUATIMHBI

dopMupoBaHre y OO0ydYarOIIMXCS 3HAHUK O cOope, 00paboTKe, 00OOIIEHWH W aHAIU3e

uH(pOpMaIlUK,  XapakTepusyromeld  (yHKIIMOHUPOBAHME W  PAa3BUTUE  MHOTOKAaHAIBHBIX
TEJIEKOMMYHHUKAI[HOHHBIX CUCTEM.

3agauu AUCHMILINHBI

CdhopmupoBaTh y 00y4aromuxcsi 3HaHKsI, yMEHUS, HABBIKK HE0OXOAUMBIC Jist cOopa,
00pabOTKM M aHAIM3a HAYYHO-TEXHHUECKOW HH(POPMALIUH.

Kon Conep:xanue IIepeyeHb MIaHUPyeEMbIX
KOMIIeTeHIIUH KOMIIeTeHIUH pe3yJbTaToB 00y4eHHs 110
AUCHHILIHHE
1 2 3
[K-7 TOTOBHOCTh K U3Y4YEHUIO Hay4HO- | 3HATh:

TEXHUYECKON MH(POpPMALIUU, OTEYECTBEHHOTO | - OTEeYeCTBEHHBIN 1

1 3apyOEKHOTO OIbITA 110 TEMATHUKE MPOEKTa | 3apyOekKHBIN OIBIT MO
TEMAaTUKE TIPOEKTa,

- OCHOBHbBIE TEPMUHBI,
HCIIOJIb3YEMbIE B HAYYHO-
TEXHUUYECKOH JIUTEepaType Mo
TEOpUHU BEPOSATHOCTEU U
MaTeMaTUYeCKOU CTaTUCTHUKE,
-OCHOBHBIE 3aKOHBI
pacnpezeneHus
BEPOSATHOCTEM,

-MeToab1 00pabOTKH TAaHHBIX.
Ymers:

-Ilony4yars HEOOXOAUMYIO
Hay4YHO-TEXHUYECKYIO
uH(popmarnnio, o0padaTeIBaTh
ee,

- cnonp30BaTh NOJTy4EHHBIE
3HAHUA Ha TPAKTHKE,
-IIpoBoauTE aHaMM3,
MOJTy4YEHHBIX JTaHHBIX.
Baagers:

- JlocTaTOuHBIM ypOBHEM
MMOHUMAaHUS MaTepuasia, u
CHOCOOHOCTBIO
CaMOCTOSITENIbHO
BBICKA3bIBAThCSl HA HAYYHO-
TEXHUYECKOM SI3BIKE,
-3HaHHUSIMU OTEUECTBEHHOTO U
3apyOEKHOTO OTBITA 110
TEMaTHKE MPOEKTa.

OIIK-4 CIOCOOHOCTh UMETh HAaBBIKU 3HaTh:
CaMOCTOSITENTbHON pabOThI HAa KOMITBIOTEPE M | -MeTo 1l 00pabOTKU JaHHBIX.
B KOMIIBIOTEPHBIX CETSIX, OCYIIECTBIATh YMerh:




- OCylIeCTBIATh
KOMITBIOTEPHOE
MOJICTTUPOBAHHUE YCTPOMCTB,
CHCTEM U TIPOIIECCOB C
UCIIOJIb30BaHUEM
YHUBEPCAIbHBIX MTAKETOB
MPUKJIAIHBIX KOMIIBIOTEPHBIX
porpamm.

Baagern:

- HaBBIKAMU CaMOCTOSITEIbHON
paboThl HA KOMIIBIOTEPE U B
KOMITBIOTEPHBIX CETSIX

KOMIIBIOTEPHOE MOJIEIMPOBAaHUE YCTPOICTB,
CUCTEM U IIPOLIECCOB C UCIOJIb30BAHNEM
YHHMBEPCAJIbHBIX IIAKETOB ITPUKJIAIHBIX
KOMIIBIOTEPHBIX IIPOrpaMM

2. MECTO JUCHMILIMHBI B CTPYKTYPE OBPA3OBATEJIBHON

IHPOI'PAMMBI

Huctmrumna b1.5.21 Teopus BeposTHOCTEH M MaTeMaTHyecKasl CTATUCTHKA OTHOCUTCS K
0a30BOM YacTu.

Juctunnuna Teopus BEpOATHOCTEH W MaTeMaTHyecKash CTaTUCTUKAa Oa3upyeTcss Ha
3HAHUSAX, IOJIY4EHHBIX [IPY U3YyYEHUH IUCLUUIUIMHBI MaTeMaTH4eCKUil aHaIus3.

OcHOBBIBasiCh Ha W3YYEHMM NEPEUYUCIECHHBIX JAUCLUIUIMH, TEOPUS BEPOSITHOCTEH U
MaTeMaTHUYecKasi CTAaTHUCTUKA MPEJCTaBIseT OCHOBY s u3ydyeHus aucuuiuinH: Iludposas
00paboTka cUrHAJIOB, MeTpoyorusi, CTaHJapTH3AIMs U CepTUPHUKAIMI B WHPOKOMMYHUKAIHIX,
YHUPC.

Takoe cHUCTeMHOE MEXAUCIUIUIMHAPHOE M3YyYCHHUE HANpaBICHO HA JIOCTHIKCHUE
tpebyemoro ®I'OC ypoBHs MOATOTOBKH 1O KBaTU(pUKALIMK OaKaniaBp.
3. PACITIPEJEJIEHUE OB BEMA JUCIHUIIJIMHBbI
3.1. Pacnpenesnienne o0beMa AMCUMILIMHBI 110 lopMaM 00yUeHH st
Tpyooemkocmb OUCYUNIUHBL 6 HACAX
3 | 8 3 Buo
5 S o 3 npomexcy
- - V = o
Dopma NI o 3 S S Kypcosan mounoil
00yueHnus S § = N § paboma ammecma
Q > S
S| |5 s |88 E3 ) s e
S| o S| 3 |&§ &8 S §
Q N N Rt NI R S
S8 3| 2] 8 I8¢ &8 | 8%
ol R | T8N Ry KRS C ]
1 2 3 4 5 6 7 8 9 10 11
Ounas 2 3 | 180 | 68 | 17 | 17 34 76 KP DK3aMeH
3aounas - - - - - - - - - -
3aounas - - - - - - - - - -
(yckopeHHOe
o0OyueHue)
O4Ho-3204Has - - - - - - - - - -




3.2. Pacnipenesienne o0beMa TMCUUIJIMHBI IO BUIAM YUEOHBIX 3AHATHH U TPYA0EMKOCTH

ém.u. ¢ Pacnpeodenenue
Tpyoo- unmepaxmugenou, no cemecmpam, uac
Buo yueonwvix 3anamuii eMKOCHmb | AKMUGHOI, UHHOG6A-
(uac.) UUUOHHOU hopmaXx, 3
(uac.)
1 2 3 4
|. KonrakTHas pa6oTa 00y4aomuxcs ¢

npemnojaaBaresieM (Bcero) 68 20 68
Jlexiyu (JIk) 17 2 17
Jlaboparopusie padotsl (JIP) 17 7 17
[paktuueckue 3anarus (I13) 34 11 34

Kypcosas pabora + - +

Koncynprauuu + - +
I1.CamocTosiTeIbHAN PaboTa 00yYAOIINXCS 76 ) 76

(CP)

[Toarororka Kk 1abopaTOpPHBIM paboTam 15 - 15
HO}ITOTOBKa K OPaKTUYCCKUM 3aHATHUAM 15 - 15
[ToaroToBKa K 3K3aMEHy B TEUEHUE CEMECTPA 20 - 20
Brimonnenne KypcoBoii paboTh 26 - 26
111. IIpomMexyTOUHAsI aTTECTAIUS DK3aMEH 36 - 36
OO61mas TPy10eMKOCTb JMCHMIUIMHBI  Yac. 180 - 180

3a4. efl. 5 - 5

4. COAEP)KAHUE JUCIUITVINHBI

4.1. PacnipeesieHue pa3/iesioB IMCUMILINHBI IO BUAAM YUeOHBIX 3aHATHI
- 1J151 04HOi (pOpMBI 00yUeHMS:

Buowi yueonwvix 3anamuii, 6kniouasn
Ne CaMoCmoAmenbHyI0 padomy 00yuaowuxca u
pas- Haumenosanue Tpyooem- mpyooemKocmo; (uac.)
oena u pazdena u kocmb, yuednvle 3anamus Camocmosn
memul mema OuCUUNIUHbL (uac.) naGopamop | npakmuwec | menshas
JleKyuu Hble Kue padoma
pabomul sanamusa | 00yuawuxcs
1 2 3 4 5 6 7
1. OcHOBHBIE CBe/ICHHS 19 2 2 4 11
1.1. Bregenue. CnyyaiiHble BETUUYHHBIL. 3,5 0,5 - - 3
1.2. | UucnoBbie XapaKTEPUCTHKH CIydJaiHON 8,5 05 5 5 4
BEJUYHHBI.
1.3. CratucTryeckoe pacrpeaeneHue 7 1 ) 5 4
BEIOOPKH.
2. OcHoBHBIE 32KOHBI pacipe/ieseHus 2% 4 3 6 13
BEPOSITHOCTEH
2.1. bunomuHanEHOE pacnpeneneHue.
Pacnpenenenne Ilyaccona. 5 1 - - 4
IokazarenpHOE pacpe/ieieHue.
2.2. HopmMmanbHoe pacnpeaeiieHue. 10 2 3 i 5
Pacmipenenenue xcu-kBaapar.
2.3. Pacnipenenenne Cteionenra. F- 11 1 - 6 4




pacrpeieyieHue.
CTaTHCTHYECKUE OIICHKH

MeToabl MOJy4eHUsI TOUEUHBIX
oneHoK. MHTepBaJIbHbIE OLIEHKH

23

13

3.1

MeTox MaKCUMAJILHOTO
npaBaonoo0usi. MeTo; HAMMEHBIIIHX
KBaJpaToB.

11

3.2.

MuTepBaibHbIE OIIEHKH.

12

IIpoBepka cTATHCTHYECKUX THIIOTE3

21

»

13

4.1,

Oranel mpoBepku runores. [Iposepka
TUIIOTE3bI O PABEHCTBE BHIOOPOYHOI
cpeaHe.

13

4.2.

HpOBCpKa TUIIOTEC3bI O 3HAYCHHUHU MaT.
OXKHMJaHHH. HpOBepKa THUIIOTE3bI O
SHAYCHUMN OUCIICPCHUN.

OnHodakTopHblii, ABYX(paKTOPHBI
aHaJIN3

27

13

5.1

Bunpr 3aBUCHUMOCTEN MEXIY
MpU3HAKaMHU. OnpHObaKTOPHBIN
JUCIIEPCUOHHBIN aHAU3.

12

5.2.

JByxdakTopHbIit JUCIIEPCUOHHBII
aHaJIu3.

15

KoppeasiumoHHo-  perpecCHOHHbINM
aHaIu3

28

13

6.1.

MHorogpaKkTOpHbIH KOPPETIIHOHHO-
PErpECCUOHHBIN aHAIU3.

[apabie K03 GUIUEHTH KOPPETSAIUH.
YacTHble KOAQQHUIMEHTHI KOPPETISIHU.
CoBokymHbIe K03()(HUITEHTHI
KOppeIsIHU

14,5

2,5

6.2.

Perpeccruonnast Mozens.
ITocTpoeHue perpecCCHOHHON MOJIENH.

13,5

0,5

UTOro

144

17

17

34

76




4.2. Cogepxanme TUCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 pa3/iejiaM U TeMaM

PA3JIEJI 1. OcHOBHBIE CBeIeHUS
BBEJEHUE

Maremaruueckasi CTaTUCTUKA — pa3jiesl MaTeMaTHUKU, MU3YYalOIIMil METOAbl OLICHUBAHUSA M
CPaBHEHMsI paCIpeleleHU CIydallHBIX BEJIMYMH M HUX XapaKTepUCTHK IO HaOII0JECHUSIM
(BBIOOpKAM ATHX CITyYalHBIX BEJIUYHH).

Cratuctuka u3y4aeT KaK HEW3BECTHBIE MapaMeTpbl CIy4YallHbIX SBJICHHUH, Tak H
JIOCTOBEPHOCTh ANPHUOPHBIX (CACIAHHBIX 3apaHee) MPEANOIOKCHUH (THUIOTe3) MO BhIOOpKAM —
HEKOTOPBIM MTPOOHBIM UCIBITAHUSIM.

Hctounukom wuHOpMaUU sl MAaTCTATUCTHKH CIYXKHT CTaTHCTUYECKOE HAOIIOJCHUE —
nepBasi CTajusl CTaTUCTHYECKOrO HCCIIEOBAHMs, IMpelCcTaBisdtonias coboil 000CHOBaHHBIN cOOp
uHpopManuu 00 SBJICHUSAX M Mpoleccax B M3ydaeMoM O0beKTe. B pesyinbrare CTaTHCTHYECKOTO
HAOIO/IEHUsT JOJKHA OBbITh IMOJIydueHa OOBEKTHBHAs, COIMOCTaBHUMash U JOCTATOYHO IIOJHAs
uH(OopMaIs, MO3BOJISIONIAs Ha TOCIEAYIOIIMX dTanax UCClIeI0BaHus pa3paboTaTh 000CHOBaHHBIC
BBIBOJIBI O XapaKTepe U 3aKOHOMEPHOCTSIX PA3BUTHS U3y4aeMOTO SIBIICHUSI.

N3ydeHne CcTaTUCTUYECKUX 3aKOHOMEPHOCTEM — Ba)KHEMINAs 3ajladya CTATUCTUKH, KOTOPYIO
OHA pellaeT ¢ MOMOIIbI OCOOBIX METOJOB, BUAOU3MEHSIIOIIUXCS B 3aBUCMMOCTH OT XapakTepa
UCXONHOW wWH(OpMaMKU W TeNeld MO3HAHWS. 3HAHUE XapaKTepa W CHJIbI CBSI3CH ITO3BOJISIET
VIPaBISATh PA3IMYHBIMU TEXHUYECKUMU MPOIIECCaMU U TIPEJCKa3bIBATh UX Pa3BUTHE.

CJIYYAMHBIE BEJTUYUHBL.

Cny4ailHOW BeIMYMHOW X HA3bIBAIOT BEIMYMHY, KOTOpas CIIy4ailHO NPUHUMAET KaKoe-TO
3HAQYEHHE M3 COBOKYIHOCTHM CBOUX 3HAYCHUM, €€ 3aKOH paclpeieieHUus] MOXKET ObITh 3a/JaH
dynkuuei pacmpe, msa F(x)=P(X < x). ®yakuus pacnpenenenus F(X) - HeyObiBaromias,
ompee/IcHHAs Ha E [MCIIOBOM OCH, ITpH 3TOM F(—0) =0 u F(w0) =1.

JIMCKpETHBIMU Ha3bIBAIOT CIy4alHblE BEIMYMHBI, 3HAYCHHUAMH KOTODPBIX SIBJISIFOTCS TOJBKO
OTJIeNIbHBIE TOUYKH YHUCIOBOM OCH. 3HAaYEHHSIMU HENPEPBHIBHOM CIy4YailHONW BETMYMHBI MOTYT OBITh
Jr00bIe TOUKH KaKOT0-TO MHTEpBajia Ha YUCIOBOM OCH.

3aKoH pacnpeieseHUs] TUCKPETHOMN CITy4ailHOW BeTMYHHBI X MOXKHO OMPEIETUTH C TTOMOIIBIO
psiia pacnpeaeneHus, 3aJaHHOro B Bue Tabauubl 1:

Tabmuma 1.
X X1 X2 X3 el Xn
P pP1 P2 P3 . Pn

B niepBoii cTpoke 3Toi TaOIUIBl YKa3aHbl BCE 3HAUEHUS X TUCKPETHOMN CITy4ailHOW BETHMYUHBI
X, a BO BTOPOW — BEPOATHOCTHU Pj MPUHATUSA CIYy4YalHON BEJIMUYMHONW COOTBETCTBYIOLIMX 3HAYECHUU
xj. CymMmMa 3TUX BEpOATHOCTEH paBHA €IMHUIIBI.

Ha ocHoBe psnma pacrpenencHus MOXKHO TMOMYYUTh (DYHKIHIO paclpenesieHus TUCKPETHON
CIIy4ailHON BETUYUHBI X:

F(x) = Z P;
X; (X
Jannyio hopMyity MOKHO 3amHcaTh B CIEIYIOIIEM BH/IE:
0, X< X,
Py, XX < Xy,

P+ P, XX X,
F(x) =

I'padux GpyHKINN pacnpeaeneHUs TUCKPETHONW CIIydyaifHON BEIWYHHBI MPEJICTAaBIIsET COOOM
CTYIIEHYATYIO JIMHUIO, puc. 1.




[y 4

Puc.1.

AV4 AV4 AV4 AV4 AV4

3aK0oH pacrhpeiesicHus HENPEephIBHOW CIydyalHOW BENMYMHBI 3a7aeTcs Wik (QyHKIUEH
pacupeneneHus, WiIM (PYHKOUEH IJIOTHOCTHM BepossTHOCTH. DyHKuus pacnpeneneHus
HEMPEPHIBHOW ClTy4allHOM BeJIMUMHBI X MPEACTABISACTCS B BUJEC UHTErpaa:

F(x) = Tf(t)dt

rae f(X)>0 — GpyHKIMs mIoTHOCTH BeposTHOCTH. [ paduk 310N GyHKIIMK BCeraa
OXBaThIBACT (PUTYPY, IJIONIAIh KOTOPOH paBHA eaUHUIE, T.K. F(00) =1
YucnoBble XapaKTePUCTUKH CIyYailHON BETHUNHBI
1. Marematuueckoe oxuganue — M(X) — cepeaMHHOE 3HAYEHHE COBOKYIMHOCTH 3HAuY€HUMN
CIIy4aifHON BEJMYUHBI (CpeHee 3HauUeHUE) U Ui JUCKPETHBIX CIYYalHbBIX BETUYHH BBHIYUCIISETCS
o popmyoe:

M(X) =3 xp

rAe Xj — 3HAYCHHE JUCKPETHOM CIy4alHOW BEJIWYMHBI, Pj — BEPOSITHOCTH TOTO, YTO CIy4alHast
BEJIMYMHA IPUMET 3HaYCHUE Xj, N — KOJIMYECTBO 3HAYECHUH CIIy4allHOM BEINYMHBI.
Cpennee 3HaUE€HHUE HETIPEPHIBHOW CITy4YalHON BETUYMHBI OMPEACIIACTCS KaK:

M(X) = Tx* f (x)dx

MatemMaTuuecKkoe OKUAaHUE CHy‘I&fIHLIX BCJIMYMH UMECT CICAYIONIUC CBOMCTBA:

1)  M(C)=C, C=const;

2) M(CX)=C*M(X) — mOCTOSHHYIO MOKHO BBIHOCHTb U3 ITOJI 3HAKa CPEJHETO 3HAYCHHUS,

3) MX+AY)=M(X)+M(Y) — MaT. 0KHIaHUE CYMMBI CIy4alHbIX BEJTHYHUH PaBHO CyMME Mar.
OxugaHuil ciiy4ailHbIX BEJTUYHH;

4)  Ecnu ciyuaitnas Benumunaa X > 0, To u cpeanee 3Hauenne M(X)> 0.

2. Mucnepcus — D(X) — xapakTepu3yeT CTEIeHb PACcCesIHUS 3HAUCHHUN CIyYailHOW BEUYMHBI
OT CBOETO CPEHEr0 3HAUYCHUS U JJIsl JUCKPETHBIX CIIyYalHbIX BEJIMYUH OMPEAETSeTCS:

D(X) =M (X?) = (M(X))*.

21.]'[5[ HCIIPCPBIBHBIX CHy‘—I&ﬁHBIX BCJIIMYUH JUCIIEPCUA OIIPCACIACTCA KaK:

D(X) = szf(x)dx—(M (X))?

Jlucniepcusi UMEET CIEAYIOIINE CBOWCTRA:

1) Jucnepcus KOHCTaHTHI paBHa Hym0: D(X)=0;

2) ucnepcus Bcerna Heotpuiareibia: D(X)> 0;

3) TlocTosiHHYI0O MOXHO BBIHECTH W3 IO/ 3HAaKa HCICPCHH, BO3BEAsS €€ B KBaJpar:
D(CX)=C**D(X);

4) H3meHeHue ClIy4ailHON BETMYMHBI HAa MOCTOSHHYIO HE H3MEHSET €€ UCIEPCHIO:
D(C+X)=D(X).

3. CpenHee KBaJpaTHYHOE OTKJIOHCHHWE — KOPEHb KBAJPAaTHBIA M3 IUCIEPCHHM M O3HA4YaeT
a0COJIFOTHOE Cpe/lHEee OTKIOHEHUE CITy4aifHO# BEIMYMHBI OT CBOETO CPEIHETO 3HAUYCHHSL.



4. Moga — My — 3HaYeHHE CIydyalHOW BEJIMYHMHBI, KOTOPOE BCTPEYAETCS Yalle BCEro, T.C.
MMEET MaKCHUMAJIbHYIO BEPOSITHOCTH ([Ji1 JUCKPETHOW CIIy4allHOW BEIWYMHBI) WM MaKCUMyM
(GYHKIIMH TUTOTHOCTH BEPOSITHOCTH B JAHHOM TOYKE (IMPU HETIPEPHIBHOW CITydailHON BEJTUYHHE).

5. Menuana — fenut 06JacTh 3HAUEHUH CITy9aifHOUM BETMYMHBI HA JIBE PABHBIC 10 BEPOSTHOCTH
YacTH.

CTATUCTHUYECKOE PACIIPEAEJIEHUE BBIBOPKI
MHOXECTBO BCEBO3MOKHBIX 3HAUEHUW CIydalHOW (IUCKPETHOM WM HEIPEPhIBHOMN)
BEJIMYMHBI HA3bIBACTCS T€HEPATbHOM COBOKYNHOCTBIO JJAHHOUN BEJIMYHUHBI.
Jis u3ydeHuss HEKOTOPOrOo KOJMYECTBEHHOro Npu3HaKa X CIydallHOM BEIMYUHBI W3
reHepaTbHONW COBOKYITHOCTH MU3BJICKAIOT MPOU3BOJIBLHBIM 00pa3oM N ero 3HaYCHUH:

X1, X2, ...y Xp.
DTO0 MHOXECTBO 3HAUCHHI Ha3bIBalOT BHIOOPKOM (BHIOOPOUYHOI COBOKYIMHOCTBIO) 00BEMa N,
caMu 3Ha4YeHUs X; — BapuaHtamu, 1<i<n. PasHocTh Mexay HauOOJBIINM M HAMMEHBIIHM

3HAYCHUSMHU BapHaHT Ha3bIBacTCS pa3MaxoM Bapuaiuu. s Toro, 4toObl MO BBIOOPKE MOKHO
OBUIO JOCTAaTOYHO YBEPEHHO CYIWTH 00 HCCIEAYeMOH CiIydailHOW BEIHYHHE, BBIOOPKA OJKHA
OBITh TMPEICTABUTEIBHON, T.€. OOBEKTHI BBHIOOPKH TO/DKHBI JTOCTATOYHO XOPOIIO MPEACTABISTH
TeHEPAIbHYI0 COBOKYMHOCTh. JlocTWraercst 3TO TOraa, KOTAa Bce OOBEKThI TeHEPATbHOU
COBOKYITHOCTH UMEIOT OJIMHAKOBYIO BEPOSITHOCTD IOTAJ[aHUsI B BEIOOPKY.

Jlis  reoMETPUYECKOro (HarisgHOIro) HM300pakeHHsT CTAaTHCTHYECKOrO paclpeaeieHus
BBIOOPKH TOJIB3YIOTCSL MOHATHSAMH: TOJHIOHA Ui JUCKPETHOIO paCHpeieiCHUs NpU3HaKa X
CITy4aiiHOW BETMYMHBI M THCTOIPAMMBI 11 HHTEPBAJILHOTO pacipeaeacHus X.

[ToUroHOM YacTOT BBIOOPKH JUCKPETHOTO Ciydas Ha3bIBAIOT JOMAaHYIO, OTPE3KH KOTOPOW
COCAMHSIOT TOUKH (X1,N1), (X2,N2),...,(Xn,Nn), TAC Xj — BapraHTa, Nj — COOTBETCTBYIOIIAS €l 4acToTa,
1<i<n.

IMoJTMroHOM OTHOCHTEJIbHBIX YACTOT BBHIOOPKH HA3bIBAIOT JIOMAHYIO, OTPE3KH KOTOPOM
COEIUHSIOT TOYKH (Xl,a)l), (Xz,a)z),...,(xn,a)n ), IJIe Xj — BapuaHTa, ®j — €€ OTHOCHTEJIbHAs 4acToTa,
1<i<n

['mcTorpaMmoii  9acTOT BBIOOPKHM HAa3bIBAIOT CTYMEHYATYI0 (GUIYpPY, COCTOSIIYIO U3
IPSIMOYTOJIBHUKOB, OCHOBaHHSIMH KOTOPBIX CITY’KaT YaCTHYHBIE HHTEPBAJIbI, @ BEICOTHI paBHEI N, /h

- wioTHOCTH dYactoT. [lmomanp wacTwyHoro I — TO mpsMOyroipHHMKa paBHa h*n/h=n,, a

IUIOIA/1b BCEH THCTOTpaMMbl paBHa 00bEMY BBIOOPKH N.

I'ucrorpaMmoii  OTHOCHTEJBHBIX YacTOT BBIOOPKM HAa3bIBAIOT CTYNEHYaTylo QUrypy,
COCTOSIIIIYIO U3 IPSIMOYTOJIbBHUKOB, OCHOBAaHUSIMU KOTOPBIX CIYXaT YaCTMYHbIE MHTEPBAJIbl JJIMHBI
h, a BbICOTBI paBHBI OTHOWICHWIO @, /h (WIOTHOCTH OTHOCHUTENBHOW wuacToThl). Ilmomans

YaCTUYHOrO i-ro mpsiMoyroibHuka paBHa h(wi/h)=w; — OTHOCHUTENIBHOW 4YacTOTEe BapHAaHT,
HOMaBIuX B i-if wHTepBai. Ilm0MMank TMCTOrpaMMBI OTHOCHTEIBHBIX YacTOT paBHA CyMMe BCEX
OTHOCHUTEJIBHBIX YaCTOT, T.C. CANHHIIE.

[TocnenoBarenbHOCTh BapUAHT, 3allMCaHHBIE B BO3pacTarouieM (Wu yObIBaIOIEM) MOpPSIKE,
Ha3bIBAIOT BAPHAINIMOHHBIM PSIIOM.

PA3JIEJI 2. OCHOBHBIE 3AKOHBI PACIIPEJIEJIEHUS BEPOSITHOCTEM

SIBieHus, MpoOUCXOJAIIMEe B MPUPOJIe M OOIIECTBE M HOCSIIME CIy4alHBINA XapakTep, B
OOJNBIIMHCTBE  CIy4aeB MOJUMHSIOTCS  ONpEACTICHHBIM 3aKOHaM. 3Has  paclpeeseHus
BEPOATHOCTEW MHTEPECYIOUINX HAC SIBICHUN, MOXKHO C(hOPMYIHPOBATH BBIBOABI 00 ATHX SBICHUSIX.

1. Bunomunanvroe pacnpedenenue

OTo pacnpezeneHue HauOoljiee pPacHpOCTPAHEHHOE CpPEIu JHUCKPETHBIX pachlpeiesieHuH,
CIIY’)KMT MAaTe€MaTH4eCKOW MOJEIbI0O MHOTHMX SBJICHMM M BO3HMKAeT B TEX CIydasdx, KOrja
UHTEpEeCyIollee Hac sBICHHE X TPOUCXOMAT K pa3 B cepuu W3 N HE3aBUCHMBIX HCIBITAHHN
(0<k<n).

Ecnu cobpitiie X umeeT BeposTHOCTD mosiBieHust P(0 < p <1), To BEpOSATHOCTH MOSIBICHUS
X k-pa3 B N ucnpITaHUsX BBIpaXKaeTcst GOpMyIIOit:



P(X =K, p) = CLp* (- p)"™* =~ pq*,q=1-p.
k!(n—k)!
2. Pacnpeoenenue Ilyaccona
DT0 pacmpeeieHre UMEET MECTO B TEX ClIydasx, KOrja B TeYECHHE OMPEICICHHOIO BPEMEH!
MOKET TIPOUCXOJHTH CIYyYailHOE YHCIO KAaKUX-TO COOBITHI (paJlOAKTHUBHBIX PaCajoB,
TeneOHHBIX BRI30BOB, OTKa30B 000OPYAOBaHUS U T.1I.).
dopMmyna Il BBIYMCICHHs] BEPOSITHOCTEH TOT0, YTO CllydalHasi BeIU4YMHa Y IPUMET LEN0oe
HeorpunarensHoe 3uauenue K (k=0,1,2,...), umeeT BU:
P
P(Y =k|1) = Fe_ﬂ,k =012,...,

rae A - mapametp pacnpeaenenus [lyaccona, A>0.
3. [Ilokazamenvhoe (3KCnoHeHYUaIbHOe) pacnpeoenenue
370 pacrpeeeHue MPUMEHIETCS B BYX 00JIacTAX.
[lepBast 001acTh CBsI3aHa C MPOIOIHKUTEIBHOCTHIO 0€30TKa3HOW pabOThl YCTPOWCTB, BTOpast
— ¢ 3aJadyaMd MacCOBOTO OOCTyXHBaHHS (MHTEpBaJaMH MEXIY IOJIOMKAMU OO0OPYIOBAaHHUS,
pPEMOHTaMHU ).
[110THOCTP MOKa3aTEeIBHOTO paclpeeeHus ¢ mapamerpom Q nmeer BUI:

p(x,Q) = Qe ¥, x>0.
dyHKIHS TIOKa3aTeabHOTo pacrpeneneHus P(X<X) nmeer BuI:
1-e ¥ x>0;
F(x,Q) =
0, x < 0.
HOKaSaTeHBHOC pacnpeﬂeneHI/Ie Cpe,[[I/I ,I[pyrI/IX BBIACISICTCA OTCYTCTBI/IeM «1aMATHn», T.C.
n3aciime, HpOCJIy‘)KI/IBIHee HpOI[O.TDKHTeJIBHOCTBIO BpeMeHI/I t, HpOCHY)KI/IT JOITOJIHUTECIBHOC
BpeMH ScC TOI>’I KE BepOHTHOCTLIO, C KaKOﬁ 3TO HU3A4CJIUC HpOCHY)KI/IHO 6BI BpeMeHI/I S ¢ caMoro
Ha4yajJia

P(X 2s+t|X >t) =P(X >5s).

4. HopmanvHoe pacnpedenerue
HopmMmanbHoe pacrnpesnenenre OTHOCUTCS K YUCITY Hauboliee pacpoCTpaHEHHBIX U BaXKHBIX,
OHO YaCTO UCIOIB3YETCS JIJISl MPUOIMIKEHHOTO OMMCAHKS MHOTHX CIIYYalHBIX SBJICHHM, HAITPUMeED,
JUISL CITy4alHOTO OTCTYIUIEHUS (DaKTHUYECKOTO pa3Mmepa HU3Jeius OT HOMHHAIBHOTO, PacCesHUs
CHapsJI0B NPU apTUIUIEPUICKOI cTpenbOe, T.e. B CUTYyallUsaX, KOTJa Ha NHTEPECYIOIINI pe3ybTar
BO3JICHICTBYET OONBIIOE KOIUYECTBO HE3aBUCHUMBIX CIIy4alHBIX (DaKTOPOB, CPeIN KOTOPHIX HET
CUJIBHO BBIJICTISFOIIIUXCSI.
CnydaifHass BelMYMHAa Y HMEET HOPMAJIbHOE paCIpeelICHHE BEpPOSITHOCTEH, €Ciliu ee
IUIOTHOCTH pacrpeeneHus 3aaaercsa Gopmyno:
-(x-a)°
P(X) = ———e 20" o< X< 4w,
2no
Otmerum, 4T0 @(X)CTPEMHTCS K HYJIHO MPH X —>—00 H X —> +0o. ['paduk QyHKIMM

@(x) cCHMMETpHYECH OTHOCHUTEIIFHO TOYKH . [Ipu 3TOM B Touke a QyHKIHUS @(X) IOCTHraeT CBOETO

MaKCUMyMa, KOTOpbIit paBeH 1/(4/270) .

[TapnameTp a xapakTepusyeT nojoxeHue rpapuka GyHKIMHA HA YHUCIOBOW ocH (mapameTp
nonoxenus). [lapamerp o(o > 0)xapakrepuzyeT CTENEHb CKAaTUS WM PAaCTsDKeHHs Tpaduka
IUIOTHOCTH (TIapaMeTp MaciuTtada).

Csoticmea:

1. MaTtemaTuueckoe OKUJAHUE U JUCHEPCHUS CAY4alHOW BMIIMYEHBI X, paclpenenéHHOM Kak
N(a, o 2), paBHBI

M(Y) =a,D(Y) = &°.
2. Meauana HOpPMaJbHOTO paclpesieieHUss paBHA ¢, TaK KaK IUIOTHOCTh PacHpeAUIICHHS
CUMMETPHUYHA OTHOCUTENIBHO TOUKHU X = 4.
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Oco0yt0 ponb urpaer HOpPMaJbHOTO pactpenenene ¢ mapamerpamu a = 0 u o=1 te.
pactpenenenue N (0,1), KOTopoe 4acTO Ha3bIBAIOT CMAHOAPMHBLIM HOPMAIbHBIM PACIIPEICIIEHUEM.
I110THOCTH CTAaHAAPTHOTO HOPMAJIBLHOT'O PACIPEEIIEHUS ECTh

o) = e

DYHKIMIO pacpeeeHNs CTaHAapTHOIO HOPMaJIbHOIO paclpee/ieHUs! paBHa
X

D(x) = % [e dy.
T e
5. Pacnpeodenenue ;{2 (kcu-keaopam)

[lIycte cnyuaiiHple BETWUYHMHBI T17T2...,Tn — HE3aBUCUMBI , W Kaxaas M3 HHUX HMEET

crangaptHoe HopMmasibHoe pacnpeneneHue N(0,1). Cnyyaitnas BenmuunHa in, onpeJereHHas Kak:
=1ttt
UMeeT pacupeielieHHe KCU-KBapaT ¢ N CTEIeHsIMHU CBOOO/IbI (TTapaMeTp pacipeesieHs ).
6.Pacnpedenenue Cmvrooenma

[TycTh ciy4aifHbIe BETMYUHBI T, T1 . ..,Tn — HE3ABUCHMBI, U KQXKJas U3 HUX UMEET CTaHJIapTHOE

HopmanibHoe pacnpenenenue N(0,1). Cnyuaiinas BenuunHa

umeet pacnpenesnenne CTbIoIEHTa C YUCIIOM cTeneHel cBo0oabl N, N=1,2...
7. F — pacnpeoenenue.
Ilycts pg,...,0m; T1,...,Tn (TH€ M,N — HaTypaJibHbIE YKCIA) 0003HAYAIOT HE3aBHCHMbBIC
CllyJaiiHble BEIMYUHBI, KaXIas M3 KOTOPBIX pachpeneicHa 1o cranmaptHomy 3akony N(0,1).
Cnyuaiinas BennuuHa Fn pn, onipeneneHHas kax

1
T et i)
m

m,n

1
H(Z’f +o+ 1)

umeer F — pacnpenenenue ¢ yuciamMu cTeneHed cBoboasl M u N. F — pacmpenenenue

Ha3bIBAIOT €I1I€ PaCIPENEICHUEM JUCIIEPCUOHHOTO OTHOIIECHMUS.
Cmamucmuueckue oyenKu.

CratucTuku pacnpezeneHus, Takue Kak: MaToXXHu1aHue, TUCIepcHsi, Mojia, MeIuaHa, CpeiHee
KBaJPaTUYHOE OTKJIOHEHUE UCIIOJIb3YIOTCS B KaUeCTBE MPUOIMKEHHBIX 3HAYEHUH COOTBETCTBYIOLINX
YHCIJIOBBIX XapaKTEPUCTUK CIydyaliHOM BeMUUYMHBI X. XapaKTepUCTHUKa BHIOOPKU Q* , UICTIOJIb3y€eMasi B
KadyecTBe MPUOIMKEHHOTO 3HaU€HUsI, HEN3BECTHON reHepalibHON XapakTepucTHku Q, Ha3bpIBaeTcs eé
TOYEYHON CTaTUCTUYECKOMN OLIEHKOM.

[Tycte Q — HEKOTOpasi reHepaibHash XapaKTepUCTHKA; X1, X2, ... ,Xn - BeIOOpKa, T - ¢yHKIHS,
T03BOJISIONIIAs BBIUCITHTE Q 1 (ananor Q) /I TaHHOI BEIOOPKH.

TodyeyHOl OLIEHKOM HEM3BECTHOro mapamerpa Q KOJIMYECTBEHHOTO NpHU3HAKa CIy4daiHOMH
BEJIMYEHBI SBJIAETCS YUCIO (MJIM TOYKA HA MPSIMOM)

Q= 04, X X,).

Onenka Q' TeHEepaTbHON XapakTepucTUku Q Ha3bIBaCTCS COCTOSTEIBLHOM, €CITU IS JTF0O0TO

€>0 BBITIOJIHSIET PAaBEHCTBO:
nI[)nOOP(‘Qn —Q\ <g)=1.

HecMemenHOil Ha3bIBAIOT TOUYCUHYIO OIEHKY Q y, MAaTEMATHUECKHH OXXHIAHHE KOTOPOil
paBHO oLeHIBaeMOMy TrapameTpy Q mpu moGom 066éM BeIGopk:M(Q 1)=Q.

Hecmem@énnas onenka Q , xapaktepucTuki Q HasbiBaeTcs S((EKTHBHOIM, eCIIM OHA CpejIH
BCEX HECMENIEHHBIX OIEHOK XapakTepucTuku Q oOsiamaeT HauMEHbBIEH TUCTICPCHEH.

CMelIeHHO# Ha3bIBAIOT TOUYCUHYIO OIEHKY Q y, MATEMATHUYECKOE OXKHIAHHE KOTOPOH He
paBHO oLeHHBaeMoMy napamerpy: M(Q )=Q.
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*
Xapakrepuctuka Q BBIOOpKH, HCIOJb3yeMass B KauyecTBE MPHUOIMKEHHOTO 3HAYCHUS
Hen3BecTHOM xapaktepuctukn Q s I'C, Ha3pIBaeTcs TOYEYHOM CTaTHCTUYECKOM OLIEHKOM
(ToueuHoM oreHKoM) Q,

Q = (X, X,)
HecMemeHHOl OIICHKON TEeHEpaJbHOM CpeIHed (MaTeMaTHMYeCKOTO OXKHJAHMS) CIYKHUT
k
r]iXi
BBIOOPOYHAsS CPeHsIs Xy = - =——,
n

Kk
r7ie Xj - BapuaHTa BRIOOPKH; N; - 4aCTOTa BAPUAHTHI Xj; N = Zni - 00bEM BBIOODPKH.
i=1
PA3JEJ 3. METO/bI NIOJYYEHHS TOYEYHbLIX OLHEHOK. HHTEPBAJIbHBIE
OIIEHKMN.
Memoo maxcumanvrozo npasdonoooous. (MMII)
[TycTh M3BECTEH 3aKOH paCHpEeeICHUs CIYyYalHOW BEJIMYUHBI, OJJHAKO HEU3BECTHHI OJMH
WIA HECKOJBKO MapaMEeTpOB, BXOJSIIMX B ypaBHCHHE ITOTO 3aKOHA. Mcronb3ysi MaHHBI METO[
MOJKHO HAWTH OIICHKY THX MapaMeTPOB.

1) IlycTs cinyyaiinas Benu4rHa pacnpeesneHa no 3akony Ilyaccona:
X

P(X =x) = /I—|e‘i,x =012,...,
X!

rle X1, X2,..., Xn — HEKOTOpBIE He3aBHcHuMbIe 3HaueHus: X. [Ipu kakom A (A - HEM3BECTHBIIM
napaMmeTp) MakCHUMallbHa BEPOSATHOCTh TOTO, UTO ciay4aiiHas BenrurHa X 3a N HAOMIOACHUN TPUMET
UMEHHO 9TH 3HAYCHUS X1, X2,..., Xn?

Pewenue: Tlocrpoum HyHKINIO TPaBAONIOA00US:

L(X, Xy X,) = P((X = %); (X = X,)5.. (X =X,)).

4yem Oosbie 3HaueHue L (X1, Xp,..., Xp), TEM IpaBaono1ooHee (601ee BEpOSTHO) MOSIBICHHS
qHcen X1, X,. .., Xn B pe3ylbTaTe N HAOIIOICHUH.

Tak kak X1, Xo,..., Xn - HE3aBUCHUMBIe 3Ha4eHUS X TO,

P(X = %) (X = %)y (X = %)) = P(X = ) - P(X = %,)-...- P(X =X,).

TOraa:
/le B ﬂ/xn ~ /fo1+...+xn . e—ni
LG X X,) = € * bt * =
X! X! X b X!
Oyukuus L snsercs pyHkuueit u napamerpa A,
/1x1+...+xn . e—ni
L(X, Xy X,s A) =

X b x !
UYepe3 4 0003HAUNM MCKOMOE 3HAYEHHUE A, T.C.

L (X0, Xpeees Xas A) = 1AX LG X e0s Xy )
A

Jlorapudmupys v mpuMeHsisi IPOU3BOIHYIO, Hal1eM:
F oKt Xt X,
n
2) nycTh ciay4aifHas Benmu4uMHA X pacrpesiesieHa 1o MoKa3aTeIbHOMY 3aKOHY, T.€. (pyHKIUA
IJIOTHOCTH PaBHA!

f, =1 ,x>0;

= X - cpenHee apupMeTHIecKoe JaHHOH BBIOOPKH.

X1, X2,..., Xp- HEKOTOpbIC He3aBHcHUMbIe 3HaueHHs X. [Ipu kakom p (U - HEH3BECTHBIN
napameTp) MakCUMajbHa BEPOSTHOCTh TOTO, YTO CIydaifHas BeTM4rHa X 3a N HAOMIOACHUN IPUMET
MMEHHO 3TH 3HAUCHMS X1, X2,..., Xp?

Pewenue: ®yHKIIMS PABIOTIONO0MS B TOM ClTydae UMEET BUI:

L(X, Xp0eey X, ) = T (%) - T (X)) none £, (X)) = pulg # X200
Oyukiwms L 3aBUCHT U OT TapaMeTpa |, IOATOMY:
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L0 Xgrer X 12) = £ (%) - £ (%) cn T, (%) = gl 0be720om
Jlorapudmupyst 1 mpuUMeHsisl IPOU3BOAHYIO, MOTYYHUM UCKOMOE 3HAYCHHUE [

n 1

X+ X+t X, X

B

Memoo naumeHvuIUX KBAOPAMOE

[TycTh cnyvaifHas BenndrHa X MMEET HOPMAIIbHBINA 3aKOH PaCIPE/ICICHUs C apaMeTpaMu
a=M(X) u 6=,/D(X), T.e. pyHKIUSA ITIOTHOCTH UMEECT BH/I;

-(x-a)*

1 2
f (X)) =—=—e %
X 1
o2x
MPUYEM a — HEU3BECTHO, a G - u3BecTHA. IlycTh Xi, X2,..., Xn — HEU3BECTHBIC 3HAYCHHUS

cyvaiftHOH BennuuHbl X. [Ipn kakoM a MakcHMajibHa BEPOSATHOCTH TOTO, YTO CydaiHas BEJIMYHUHA
X 3a N HAOMFOACHU TPUMET UMEHHO T 3HAYCHUS
X1, X2,..., Xn?

Pewenue: ®ynkuus npaBaonogo0us UMEET BU/I:

L(Xl’ Xypenes Xn1a) = fx(xl) : fx(XZ) Teeet fx(xn) =
1 n( 1 jn (xl—a)z+(><2—a)22+...+(xn—a)2
e

20

N27
Jlorapudmupys, TOITyIHM:

1 1 1 n
InL=nln——+nhh=-— X —a)’
- 62(;( ;i —a)7)

Jor

Oynkius L qocturaetT MakcumyMa B TOM ke Touke, uto 1 InL, a InL, - makcumyma torna

(o)

n
U TOJIBKO TOTJIa, korna F(a) = Z:(Xi —a)> > min.
i=1
N3-3a mocienHero COOTHOIIEHMSI METOJ| HaXOXJIEHHS OLEHKHU «a» Ha3bIBaeTcs METOJ0M
HalMEHBIINX KBa/IPaToB.
Touky MuHMyMa QyHKIMH y=F(2) HAXOIAT Yepe3 MPOU3BOAHYIO:

dF(a ~

—(2):2n>0 npu a=a.

(da)

OTCIOZIa ClIeyeT, 4TO a =X, - Touyka MuHMMyMma s F(a), a ciemoBaTenbHO, TOYKa
Makcumyma Juis L, T.e.:

-~ — xt..+X

a=x,="+—"—"""

n

HumepeanvHuvle oyenku

B wmarcratuctuke, 4TroOBl MOMYYUTh WHTEPBAIBHYIO OLIEHKY IO CJelaHHOM BbIOOpKE
HaXOAUTCs TOYeuHast oneHKa Q* Hem3BecTHOI XapakTepucTHKU Q, 3aTeM 3a1ar0TCsl BEPOSATHOCTHIO
Y U TIO OTIpE/IeIEHHBIM MPaBUJIaM HaXOoJIAT Takoe yucio 6>0, 4ToObl UMENO0 MECTO PaBEHCTBO:

P(Q*-Q[<d) =7,

Q*-0<Q<Q*+5.

Yucno § Ha3bIBaETCsl TOYHOCTHIO OIleHKH Q* (ueM MeHbIIe O, TeM BBIIIE TOUHOCTh OLIEHKN);
ynuciaa Q1 m Qp Ha3pIBalOTCs NOBEpUTENbHBIMU TIpaHuliamMu; uHTepBan (Q1,Q2) mMoBepUTENBEHBIM
WHTEPBAJIIOM WJIN JIOBEPUTEIHHON OIEHKOW XapaKTepUCTHUKU Q, BEPOSITHOCTH Y - JIOBEPUTEIHLHOU
BEPOSITHOCTBIO UJIM HAJIEKHOCTHIO HHTEPBAILHON OLICHKHU.

Takum 00pa3zom, HHTEPBAILHOW HA3BIBAIOT OLIEHKY, KOTOPAsl ONpeNeseTcs AByMs YhCIaMu
— KOHILIAaMH MHTEPBAJIa, IIOKPBIBAIOLIETO OLICHUBAEMBIN IIapAMETD.

JloBEpUTEIIBHBIM HA3BIBAIOT MHTEPBAJ, KOTOPBIM C 33JaHHOM HAJEKHOCTBIO Y IMOKPBIBAET
3aJIaHHBIN TTapaMeTp.
1.HTepBaIbHON OLIEHKOM C HAJIEKHOCTBIO Y MAaTEMATUYECKOTO OXHUAAHUS, a HOPMAJIbHO
pacIpeieIeHHOr0 KOJMYECTBEHHOT0 Npu3Haka X 10 BBIOOPOYHOM CpefHed jy p MpPU HM3BECTHOM
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CPEIHEM KBaJpaTUYECKOM OTKJIOHEHUU O TEHEPAJIbHOM COBOKYIIHO CIIY’KUT JIOBEPUTEIbHBIN
UHTEpBal

Zs-to(c/Jn)>a> Fp+to(alyn),
rae to(o/~/n)= &- TouHOCTD OLEHKH, N — 0GBEM BHIGOPKH, t — 3HAUCHHE apryMeHTa (yHKLUA

Jlamnaca @ (t) (cm. npunoxkenue 2), mpu kotopom D (t) =y/2;
2. VHTepBambHOW OIEHKOW (C HAASKHOCTBIO ) CPETHEr0 KBaJPaTUYECKOTO OTKJIOHCHUS

O HOPMAJIBHOTO PaclpeaeeHHOr0 KOJMYECTBEHHOTO TMpH3HaKa X [0 «HUCHPABICHHOMY»
BBIOOPOYHOMY CpPEJHEMY KBaIPATHYECKOMY OTKJIOHEHHIO S CIIY)KUT JOBEPUTEIBHBIA HHTEPBAI
s(1-q)<o<s(l+q)(mpuq<1),
0<o<s(l+q)(mpuq>1).
rJie (| HaXO/IAT IO TabJIMIIaM 110 3aaHHBIM N U ¥ .

PA3JIEJI 4. TIPOBEPKA CTATUCTHYECKUX I'MIIOTE3.

CraTucTH4ecKkoil TUIOTe30# HA3bIBalOT J1000€ BBICKA3BIBAHHME O BHJEC HEU3BECTHOTO
pacupeneneHus Uiy o mapaMeTpax U3BECTHBIX paclpeiesieHUid FreHepaIbHOW COBOKYITHOCTH.

['unore3bl mpoBepsitoTcst 1o BeIOOpKe. HyJieBoit  (0CHOBHOM) HAa3bIBAIOT BBIIBUHYTYIO
runoredy Hp. Konkypupywmein (aabTepHaTHBHOW) HaspiBaroT runoredy Hj, kotopas
npoTuBOopeyuT HyJeod. IIpocTol HA3BIBAIOT THUIOTE3Y, COAEPXKAUIYI0 TOJBKO  OJHO
npennoyiokeHre. CJI0KHOM HA3bIBAIOT TUIIOTE3y, KOTOpas COCTOMT M3 KOHEYHOIO WIIU
0ECKOHEYHOT0 YUCJIa IPOCTHIX TUIIOTES.

B uTore npoBepku rumnoTe3 MOryT ObITh JOMYILIEHBI OMUOKU ABYX POIOB.

Ommbka mepBoro pojga cocTOUT B TOM, u4TO OyJIeT OTBEpPrHyTa IpaBUiIbHas HyJeBas
runote3a. BeposTHocTh omMOKM NEpBOro poaa 0003HAYAIOT Yepe3 O U Ha3blBAlOT YCIOBHEM
3HAYUMOCTH.

Ommbka BTOPOro poaa COCTOMT B TOM, 4TO OYyJeT NpUHATAa HENpaBWJIbHAs HyJeBas
runoresa. BepoaTHoCcTh ommOKku BTOpOro poaa 0603HavyaroT uepes f3.

CraTMCTHYeCKUM KpHTepHeM Ha3bIBAIOT ciydyaiiHyio BenuuuHy K, xotopast ciyxuT s
IIPOBEPKHU THIIOTESBI.

HabarogaembIM nim SMnupuyeckuM 3HaueHueM KHaOi Ha3bIBalOT TO 3HAUEHUE KPUTEPHS,
KOTOPOE BBIYHCIIEHO 10 BEIOOPKAM.

Kpurnyeckoii 00/1acTbI0 Ha3bIBalOT COBOKYIHOCTb 3HAUEHUW KpPUTEpPUs, HPU KOTOPBIX
HYJIEBYIO TUIIOTE3Y OTBEPraloT.

O0s1acTbi0 NPUHATHS THNOTE3bl (00/1aCTBI0 JONMYCTUMBIX 3HAYEHWI) Ha3bIBAIOT
COBOKYITHOCTb 3HaU€HUHN KPUTEPUs, IPU KOTOPBIX HYJIEBYIO TMIIOTE3Y MPUHUMAIOT.

OCHOBHOW TPUHIMI NPOBEPKHU CTATUCTHMUYECKUX THUIIOTE3: €CIU HalJltoJaeMoe 3HaYeHHe
KpUTEpUs TMPUHAMIEKUT KPUTUYECKOM 00NacTH, TO HYJNEBYIO THUIIOTE3y OTBEpraroT; €ciu
HaOJroaeMoe 3Hau€HUE KPUTEPHUS MPHHAUICKUT OOJIACTH HPUHATHS THUIIOTE3bl, TO TUIIOTE3Y
MPUHUMAIOT.

Kputnueckumu toukamu (rpanunamu) Kkp Ha3bIBalOT TOYKH, OTAENAIOIINE KPUTHYECKYIO
o0nactb OT oOjacTu MPHUHATHS TUNOTe3bl. KpuTHueckyto o0gacTh Ha3bIBalOT NMPaBOCTOPOHHEH,

€CJIM OHa OIIPCACIICHA HCPABCHCTBOM K>KKp, rac KKp — IIOJIOXHUTCIIBHOC YHUCIIO.
OO6acTh NPUHATUS TUTIOTE3BI KpuTiaeckas 061acts

v

['unore3y Ho npuanmaror Kxp I'mnore3y Ho oTBepraror K

Kputnyeckyio o61acTh Ha3bIBalOT J1€BOCTOPOHHEH, €Clii OHa OIpe/eieHa HEePaBEeHCTBOM
K<Kkp, roe Kkp orpunarensHoe 4ucio.

JIByCTOpPOHHe#l Ha3bIBalOT KPUTHYECKYIO 00aacTh, ompenenseMmyro HepaBeHcTBamu K<KI,
K>K2, rae K1>K2. B wactHOCTH, €cy KPUTHYECKUE TOYKHM CUMMETPHYHBI OTHOCHTEIIBHO HYJIS, TO
JIBYCTOPOHHSISL KpUTHYECKass O0JACTh OMNpEeNseTcs HEPABEHCTBAMH, B IPEAINOJIOKEHHH, YTO
Kxp>0, kak:

K<-Kxp, K>Kxp,
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Wnu paBHOCUIIBHBIM HEPABEHCTBOM |K | > Kkp .

|
Ih -KKp b Kxp
s oTbickaHus KpI/ITI/I‘IeCKOI/I o0jacTu 3aJalOTCs YPOBHEM 3HAUYMMOCTH O M HIIYT
KPUTHYECKHE TOUKH, UCXOS U3 CIIEAYIOIUX COOTHOIICHU:
a) JUTsl MPAaBOCTOPOHHEH KPUTHUECKOHN 00IacTu:

P(K > Kkp) =a, (Kxp > 0);
0) IIJ1s1 JIGBOCTOPOHHEHW KPUTHUYECKOM 001acTH:
P(K < Kxp) =a, (Kxp<DO0);
B) /115l IBYCTOPOHHEW CUMMETPUYHON 00J1aCTH:
P(K > Kxp) =al2, (Kkp>0); P(K<—Kxp)=al?2.

MoIHOCTh KpUTEpUs Ha3bIBAIOT BEPOATHOCTh MONAaHUS KPUTEPUS B KPUTHUECKYIO 00JIaCTh
IIPH YCJIIOBMM, 4YTO CIIpaBeUIMBa KOHKYpHUpYIOLas Trunore3a. [Ipyrumu ciioBamMH, MOIIHOCTH
Kputepus 1-f ecTb BEpOSTHOCTb TOrO, YTO HyJeBas runore3a OyJeT OTBEprHyTa, Kpome TOro,
BEpHA KOHKYPUPYIOILAsl THIIOTE3A.

dmanwvt npoeepku unomesbwl.
1 sranm: Pacnonaras BbBIOOPOYHBIMHM JAHHBIMU X, X,,...,X, 1 PYKOBOJCTBYSCh YCJIOBUSIMH U

HEeJSIME 3a/1a49¥, (GOPMYITUPYIOT IBE THIOTE3bI: OCHOBHYIO Ho u anbrepratuBryio H1

2 sram: 3a7al0TCsl YpOBHEM 3HAYUMOCTU (O, T.€. BEPOATHOCTHIO TOTO, YTO OyHeT OTBEprHyTa
npaBuiabHas runote3a Ho ( 3amaercs 3apaHee u sBasiercs manbiM yuciaom: 0.05; 0.01; u T.1.).
Hanpumep 0=0.05= PHg (H1) o3nauaer, uro u3 100 ciy4aeB ToabKO B 5 ciiydasx OyneT npuHATa
HenpaBuibHas runote3a H1, a npaBunbHas Ho oTBepruyTa.

3 aram: [lo BeiOopke HaxoasTr kpurepuiit K=Knabn, a mo tabmuuam — Kkp u KpuTHYECKYIO
00J1aCTb.

4 sran: BeiBoa: ecnu KHaOn nmpuHaaiexxuT kputudeckor odnactu, To Ho oTBeprator, ecnu xe
Knabn npunaanexxut obnactu npuHsaTHs, To Ho mpuHnMaror.

IIposepra eunome3svl 0 pageHcmee 8blOOPOUHOL CPeOHeU U 2UNOMeEMUYecKoU cpeoHell
2eHepalbHOU COBOKYNHOCMU C HOPMANbHLIM pacnpeodeienuem (OUcnepcusi 2eHepatbHol
COBOKYNHOCMU U38ECHO)

Ilpasunol. JInst Toro yToOBI IPH 3aJAaHHOM YPOBHE 3HAYMMOCTH MPOBEPUTH HYIEBYIO TUIIOTE3Y
Ho:a=0p - 0 paBeHCTBE TreHEpaJbHOW CpPEIHEN O HOPMAJIbHOW COBOKYIHOCTH C H3BECTHOM
JACTIEpCUEN o TUNIOTETHYECKOMY (TIPEAMoiaraeMoMy) 3HAYEHHUIO Oy MPH KOHKYPHUPYIOIIEH
runoreze H1: o0y, Hamo: 1) BEIUUCIUTH HAOII01aeMO€e 3HAUCHUE KPUTEPHUS

U :()?_ao)\/H
(o)

Habn

2) no Tabmuue npuioxkeHus QyHkuuH Jlamnaca HalTH KPUTHYECKYIO TOUKY Uy, JBYCTOPOHHEH
KPUTUYECKOH 00JIACTH U3 PaBEHCTBA

D(U,,) = L-a)/2

Habn Habn

3) ecnm |U

HYJICBYIO TUIIOTE3Yy OTBCPTArOT.

< UKp— HET OCHOBAaHHU OTBCPIrHYTH HYJICBYIO THUIIOTC3Y; CCIIA |U

> UKp—

Ilpasuno 2. 1lpn konkypupytomei runorese Hl: a>0p KpUTHYECKYIO TOYKY MPaBOCTOPOHHEHN
KPUTHYECKOH 001aCTH HAXOMT U3 PAaBEHCTBA

D(Ue)=(1-20)/2
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Ecmu |U

THUIIOTE3Yy OTBCPraroT.

< U,,— HET OCHOBAHUsI OTBEPrHYTH HYJIEBYIO TuIoTe3y. Eciu |U > U,, — HyJICBYIO

Haon Haon

Ilpasuno 3. llpun konkypupyromed runorese Hl: a<op cHadama HaxoAsT BCIOMOTATEIbHYIO
KPUTUYECKYI0 TOUYKYy Uy IO TpaBHay 2, a 3aTeM II0JIaTaloT TIPaHMIly JIEBOCTOPOHHEH
KPUTUYECKOH 00s1acTu

/
u, =-u,

Habn HaAO

Ecnu |U

HYJIEBYIO TUIIOTE3y OTBEPraloT.

>—U,,— HET OCHOBAaHMH OTBEPrHYTh HyNEBYIO ruroresy. Eciu |U <-u,-—

Ilposepka eunomesvl 0 YUCIOB0M 3HAYEHUU MAMEMAMUYLECKO2O ONCUOAHUS HOPMATLHO2O
pacnpedenerus npu Heuzsecmuou oucnepcuu (kpumepuii Cmvrooenma)

ITycts X, X,,...,X, - BbIOOpKa, B35iTasi W3 HOPMAJIbHO PpACHpPEACICHHON TIeHepalbHON

COBOKYITHOCTH C HEU3BECTHBIMU NApaMETPAMHU A U G; O - YPOBEHb 3HAUUMOCTH,
1 n
= 2 7\2
X=2)%, st=[D (% -%)7|—,
nis n-1
0 - 3a1aHHoe uucio. Hauanenas runoresa Ho: X = ¢, T.e. cpaBHHBAIOTCA ynucna X H Ol.
[TpaBuna nmposepku runotessl Ho: X = ¢, 3aBUCAT OT Buaa ajnbTepHaTUBHOM runore3sl HI.

Ilpasuno 1. Ilycts H1: X # ¢, . Torna naxonum:

1) JBYCTOPOHHIOI KPHTHYECKYIO obmactb (-oo,-t) u (i, o) - KpuTHYecKoe 4mcio t,
ompezensiercs o tadnuue s y u K, rae y=1-a, k=n-1;

)t =*"% /.
S

3) Ecmu |t

IIpasuno 2. Ilycte H1: X > ;. Torna Haxonum:

Ha 61

>1 <t

to Ho oTBepraem. Ecnu |t to Ho He oTBepraem.

Ha o1 Hao.1

}/’9 }/l’

1) npaBOCTOPOHHIOI KpUTHUYECKYIO 00macTh (t,,00), t, onpexnensercs mo Tabnume KpuTepus
Creronenra ais y u K, riae y=1-2a, k=n-1;

2) taon HAXOTUTCS TAKXKE KaK 1O TpaBmiy 1.

3). Ecau tia6:>t,, To Ho oTBepraem. Ecin tq6,<t,, To Ho mpuHnmaem.

IIpasuno 3. Ilycte H1: X < ¢, . Torna Haxonum:

1) kpuTHYECKYIO JIEBOCTOPOHHIOK 00JIaCTh (— oo,—ty), riae t, BBlYMCIIeTCs TaK XKe, KaK U B

npaBuiax 1 u 2.
2)  tuaen TAK XKe, Kak U B mpaBuiax 1 u 2.

3) Ecan ty46,<-t,, To Ho otBepraercs. Ecnu t,5,>-1,,, To Ho npunnmaercs.

IIposepka cunomesvl 0 YUCTIOB0M 3HAYUEHUU OUCNEPCUU HOPMATLHO20 pachpedelenus (Kpumeputi
Iupcona unu kpumeputi ;(2)
[TycTh cnydaiiHas BeMYMHA UMEET HOpMajabHOe pactpeneienne X=N(a,c) ¢ Hen3BeCTHOM
ucrepcuet 6% X1,.... X - pe3ynbTaThl HE3aBUCUMBIX HAOIIOACHUI, MPOBOJUMBIX B OJIMHAKOBBIX

YCIIOBHSAX;
1 , 1S,
X==Y%, s'=——>(x-X)

Nz n—153

IIpoepum runoresy Ho: o’ = oo’

Ine oo’- HEKOTOPOE 3a/IaHHOE YHUCIIO.

B ocHOBe nTpoBEpKH 3TOM TMIOTE3bI JIEKUT CPABHEHUE 002 u s°.
Ilpasuno 1. Ilycts H1: 0% # 6o” . Torma HAXOMM:
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1) JBYCTOPOHHIOIO KPHTHYECKYIO OOIacTh (0, ;(12), (;(22,00), rie y. Ompejensercs To

Tabnune kputepus Ilupcona mns y, =1-a/2, k=n-1 y; HaxomuTcs 1O TOM ke TabiuIe
msy, =al2, k=n-1
n-1)s?
2) ZZ _( )S

Habn —0_2 6bl’ille]liZ€l’l’lCﬂl’l06bl60pK€.

0
2
3). Ecnn y,, ., momagaer B KpuTHyecKyro obnactb, To Ho orBepraem, ecnm ner, To Ho

[IPUHUMAEM.
Ilpasuno 2. Ilyctb anpTepHaTUBHAsA runote3a umeet Bua H1: 0% > oy’ . Torna HaxoQuM:
2 2
1) nNpaBOCTOPOHHIOK KPUTHYECKYIO o006nacth (y,,0), L€ KPUTHYECKOE 4YHCIO [,

BBIYUCIISICTCS 10 Tabmume st ¥y =« u  K=n-1

2) Beruucnsiercs Tak ke Kak 1o mpaBmiy 1.
2 2 2 2
3). Ecmu 2,5, > %, » To Ho oTBepraem, ecinu ke %,,;, < %, » T0 Ho npunnmaem.

2 2
Ilpasuno 3. Ilycte Tenepb anpTepHaTHUBHAs runore3a umeer Bua: Hl: o < op” . Torma
HaXOJIUM:

2 2
1) J1EBOCTOPOHHIOI KPUTHYECKYIO 00JacTh (0, ;(y), Tl ¥, BBIYUCISETCS 10 Tabiauue s

y=1-a u k=n-1

_ (n-1s?

2
2) Xioon = BLIYUCTIAEMCANOBLIOOPKE.

0
3). Ecnn y?_ TpUHAINEKHUT KPUTHUECKOH o6mactu, To nmpuaumaerca H1. Eciu xe HeT, TO
. A ragn TPHHAN P > P . )
npuHumaetcs Ho.

PA3JIEJI 5. OTHO®AKTOPHBIN AHAJIN3. JIBYX®AKTOPBIN AHAJIN3.
OJIHO®AKTOPHbBIN AHAJIN3

[Tpu uccnenoBaHUU 3aBUCUMOCTEN OJHON M3 HambOoJee MPOCTHIX SBISETCS CUTYyaIlHs, KOTaa
MO>KHO YKa3aTh TOJBKO OAWH (haKTOP, BIMSIONIMNA Ha KOHEYHBIH PE3yJbTaT, U 3TOT (HaKTOP MOKET
MPUHUMATh JIMIIL KOHEYHOE YHUCIO 3HaueHui (ypoBHeil). TunuuHblii mpuMep 0JHOGAKTOPHOTO
aHaJIM3a — CPAaBHEHHE 10 JJOCTUTACMBIM PE3yJIbTaTaM HECKOJIBKUX PA3JIMIHBIX CIIOCOOOB JICUCTBUS,
HAIPaBIEHHBIX HA JOCTM)KCHHME OJITHOM IENH, H-P: HECKOJBKO HIKOJIBHBIX y4eOHHUKOB, HECKOIBKO
JIEKApCTB.

Jns onucanus 3a1a4 0AHO()AKTOPHOTO aHATHM3a HCTIONB3YeTCs CIEeAYIOIIas TEPMUHOIOTHS :

=T0, YTO JJOJDKHO OKAa3bIBaTh BIIMSHAC HA KOHCUHBIA PE3yabTaT Ha3bIBAIOT (DAKTOPOM;

=KOHKPETHYIO peanu3aiuio Qaxtopa (H-p: OmpeAeNeHHBbI Y4eOHUK) HA3bIBAIOT YPOBHEM
dakTopa wim crmocooom 00padoTKu;

=3HQUEHUs M3MEPSIEMOT0 TMpH3HAKAa Ha3bIBAIOT OTKIMKOM, a caMy [EpPeMEHHYI0 —
Pe3yJIbTaTUBHBIM MTPU3HAKOM.

Jns  cpaBHeHus BiusHHUS (GAKTOPOB Ha  pe3ylbTaT HEOOXOJUM  OMpEeeIeHHBIN
cTaTucTHYecKuii Mmarepuaia. OOBIYHO €ro MOaYJaroT CACIYIOINAM 00pa3oM: Kax bl u3 K crmoco6oB
00paboTku (HaOM0IeHUI) MPUMEHSIOT HECKOJIBKO pa3 (He 00s3aTeIbHO OJHO M TOXE YHCIIO pa3) K
UCCIICIYEMOMY OOBEKTY M PETHCTPHPYIOT PE3yJIbTAaThl. HTOTOM TOJ00HBIX UCIBITAHUMN siBiseTcst K
BBIOOPOK.

OnHOil W3 TJIaBHBIX IeNiel OAHO(AKTOPHOTO aHAIM3a SIBJISETCS OIEHKA BEIWYWHBI BIUSHUS
pa3inuuHbIX ypoBHeH (akrtopa. CHauana TpPOBEPSIIOT, €CTh JIM BIUSHUE BOOOIIE, HENb3s U
pacxoXKJIeHNEe pe3yIbTaTOB HAOIIOICHU OOBSICHUTH IEHCTBUEM YHCTOM CiydailHOCTH. B kadecTBe
HYJIEBOM TUIOTE3bl 37ech Oepyr Ho: ngaHHBIE CTONOIOB MpUHAANIEKAT OJHOMY U TOMY XKe
pacnpezesieHuIo.
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BUJIbI 3ABUCUMOCTEH MEK]TY IIPU3HAKAMU
Cea3u medncoy AGNeHUAMU U UX NPUSHAKAMU KIACCUPUYUPYIOMCSA NO CMeEneHU MeCcHOmMbl C8A3U,
HAnpaeieHuio U aHarumu4ecKkomy 6blpaANCeHUIo.

CrnemyeT OTMETHUTH JIBa TUIIA CBsI3EH: (DYHKIIMOHAIBHYIO H CTOXaCTUYECKYIO.

CBs3p mpu3Haka Y ¢ MPU3HAKOM X Ha3blBaeTCd (PYHKIMOHAIBHOW, €CIU KaKIOMY
BO3MOXHOMY 3HAUEHHUIO HE3aBUCHUMOrO MNpH3HAKA X COOTBETCTBYET EIUHCTBEHHOE 3HAYCHUE
3aBUCHMOTO MpU3HaKa Y.

DYHKIMOHAJIBHYIO CBSI3b OT OJHOIO I[pU3HAKa MOXHO IMPEJICTABUTh YPABHEHUEM:
Yi = f(xi)'

I'me Yi — 3HaYeHHWEe pe3yabTAaTHBHOTO Mpu3Haka, f — u3BecTHas (GyHKIHSA, X; — 3HAYCHHE
npusnaka X (i=1,2,...,n).

3aBUCUMOCTh BENMYMHBI Y OT X Ha3bIBa€TCA CTOXAaCTUYECKOW (BEPOATHOCTHOM), €CIu
Ka)XJOMY 3HAYEHHUIO X HE3aBHUCUMOM IEpEeMEHHOM X COOTBETCTBYET HE OJIHO, & MHOYKECTBO
3HAYEHU NMEPEeMEHHOHN Y, MpUYeM 3apaHee HEM3BECTHO KAKOE U3 HUX MepeMeHHast Y MpUMET.

[Tycte mpu X=X; 3HaueHussMu Y OyayT Yi1, Y12,...,Yin1 ¥ T.1.

CpenHee MHOXKeCTBa 3HaY€HUU Y11, Y12,...,Y1n1 HA3bIBAIOT TPYNIOBBIM CPEIHUM IEPEMEHHOM
Y nmpu X=X; (3TO0 cpeaHEee 3HAUYCHUE MEPBOrO CTOJIONA). YKa3aHHOE CpellHEee SBISETCS yCIOBHBIM
MaTeMaTUYECKUM OXKUJIAHUEM CIIyYalHOU BEJIUYUHBI Y IIpU X=X;!

yX:M(le :X): y1+y2r-:—"'+ynx

X
AHAJIOTUYHO OTPEENSIETCs TPYIIIOBOE CpeiHee i 3HAaUeHU X, paBHBIX Xo,...,Xk.
Ecin 11py U3MEHEHUU X M3MEHSIOTCSA CPEIHUE 3HAYECHHUS Y, , TO T'OBOPAT, YTO UMEET MECTO

KOppEJSLMOHHAs 3aBHCUMOCTh BEJIMYMHBI Y OT X, a €CIIM )K€ HET, TO KOPPENSIHOHHAS CBSI3b
Mexay Y U X OTCYTCTBYET.

Oyukuus, @(X)=M(Y|X=X) omnuchiBaromas H3MEHECHHE CPEIHEro TIPYIIOBOTO 3HAYCHUS
nepeMeHHOH Y NpH W3MEHEHUH 3HaYCHUH X nepeMeHHOoN X, HaspiBaeTcs (pyHKuumei perpeccun Y
Ha X.

Mopenb CTOXaCTUYECKOM CBSI3HM ONPENeNseTcsl ypaBHEHHEM

Vi =f(x)+g 1<i<n,
I'me Y, - pacueTHOe 3Ha4YeHHE pe3ynbTaTHBHOrO NpH3HaKa Y, f(X;) - yacTh pe3ynpTaTHBHOTO

MpU3HaKa, CGOPMHUPOBABIIASCS MO BO3/ICHCTBHEM HU3BECTHBIX (DaKTOPHBIX MPU3HAKOB (OTHOTO WM
MHO’KECTBA), €~ YaCTh Pe3yNbTaTUBHOTO MPU3HAKA, BO3HUKIIAS TOJ BO3ACHCTBHEM HEYUTECHHBIX
CIIy4aifHbIX (PAKTOPOB, a TaK)KE€ HETOUHOCTU U3MEPEHHUSI.
[IposiBiieHNE CTOXAaCTUYECKUX CBSI3€H MOJBEPIKEHO JIEUCTBHIO 3aKOHA OOJBIITNX YUCEIN: JTUIIIb
B OONBIIIOM YHCIIE HUCHBITAHUN CIYYalHOCTH TOTacsITcs M 3aBUCUMOCTb, €CIM OHA HUMEET
CYIIECTBEHHYIO CHJTY, IPOSIBUTCS JOCTATOYHO OTYETIUBA.
[MPAMBIE U OBPATHBIE CBA3U
B 3aBucumocTH OT HampaBiIeHHS JCUCTBUS (DYHKIIMOHAIBHBIE WM CTOXACTUYECKHUE CBSI3U
MOTyT OBITh TPAMBIMH U OOpaTHbIMH. [lpu TpsMOW CBSI3W  HampaBlieHUE W3MEHEHUS
pe3yJIbTaTUBHOTO NpH3HAKA COBMAJAET C HamNpaBiIeHHEM H3MEHEHHUs Mpu3Haka —(pakropa, T.e. C
yBeNMMYeHHEM (DAKTOPHOTO TIpU3HAKA YBEIWYUBACTCS W PE3YNbTaTUBHBIM, U HAa000pOT, C
yMEHBIIIEHHEM (DAaKTOPHOTO MPU3HAKA YMEHBIIIAECTCS Pe3yIbTaTHBHBIN.
[TPSIMOJIMHEMHBIE U KPUBOJIMHEWHBIE CBS3U
Ilo ananumuueckomy 8vipasxiceHuro césa3u Mo2ym Obimb NPAMOIUHEUHBIMU U KPUBOTUHETIHBIMU.
Ilpu npsamonuneinol céA3U ¢ 603pACMAHUEM 3HAYEHUS HAKMOPHO20 NPUSHAKA NPOUCXOOUM
6o3pacmanue Uiy yovigaHue 3sHaA4eHUuli pe3yibmamueHo2o npusnaka. Mamemamuyecku makas
C653b NPeoCcmasiaemcs ypasHeHuem nepeoll CmeneHu, da paguuecku — NpsamMou JuHueu, no
OpY2OMY — TUHELHASL C843b.

[Tpu KpUBONMHEHHBIX CBS3SX C BO3pACTaHMEM 3HaYeHHs (PaKTOPHOTO MpH3HAKa BO3PACTaHHE
Wi yObIBaHUE PE3yIbTATUBHOIO MpPU3HAKA MPOUCXOAUT HEPABHOMEPHO WIIM )K€ HAIpaBIIEHUE €0
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U3MEHEHHS MEHsieTCsi Ha oOpaTHoe. ['eoMeTpHYecKkd TaKHe CBSI3W TPEACTABISIOTCS KPHBBIMU
JTUHUSIMH.
OJHOD®AKTOPHBIE U MHOI'O®AKTOPHBIE CBA3U1U
Ilo xonuuecmsy hpaxmopos, Oelicmeyowux Ha pe3yibmamueHbvlil NPUHAK, CEA3U PA3IUYAIOMCSL
Ha o0O0HOoakmopHble u MmHocoghakmopHble. OOHoaxmopuble (npocmvle) 83U  O0OLIYHO
HA3b18AIOMCA NAPHLIMU, M.K. PACCMAMPUBAEMCS NAPA NPUSHAKOE — OOUH GIUAIOWUL (hakmop u
00UH pe3YTbMAamueHbIL.

B cinydae MHOrodakTopHOil (MHOXKECTBEHHOH) CBS3M HMMEIOT BBUIY, YTO BCE (DAaKTOPHI
JEHCTBYIOT KOMIUIEKCHO, T.€. OJJHOBPEMEHHO U BO B3aUMOCBSI3H.
OJIHOPAKTOPHBIIN IUCIIEPCUOHHBIN AHAJIU3
OnHOGaKTOPHBIN AMCIIEPCUOHHBIM aHAJIU3 MTO3BOJIET O BBIOOPOYHBIM JAHHBIM BBIICHUTD,
BJIMSIET JIM KOHTPOJIMPYEMbI (DakTop Ha pe3yNbTaTHBHBIM MPU3HAK, M MpPU HATUYUU TAKOTO
BJIMSIHUS OLIEHUTb €r0 CTENEHb C IIOMOIIBIO TAK HA3bIBAEMOT0 KO GUIIMEHTA 1eTePMUHALIUI

RZ _ aKm

IOKA3bIBAIOUIETO  Kakas  Jois  OoOmed  jaucnepcud  OOBACHSAETCS — 3aBHCHUMOCTBIO
pe3yJIbTUPYIOLIEeH NepeMeHHON OT (akTopa, rie Sz¢m — (haxTopHAs mMCIIepCHs; S° — AECIEpCHS
Pe3yIbTUPYIOLIETO IPU3HAKA.

JlucniepcuoHHBIN aHAIU3 UCMOJb3YETCs AJI BBISIBICHUS BIUSHUSA HA W3Y4aeMbIi I10Ka3aTelb
HEKOTOPHIX (haKTOPOB, OOBIYHO HE MOJMAIOIIUXCS KOJMYECTBEHHOMY m3Mmepennto. CyTh Merona
COCTOHUT B Pa3JIOKCHUU OOIIeH BapHalUM M3y4aeMOro IOKa3aTessl Ha 4acTH, COOTBETCTBYIOIINE
pa3eabHOMY M COBMECTHOMY BIIUSIHHMIO (DAKTOPOB, M CTaTUCTUYECKOM M3YYEHUHU 3TUX 4YacTeH ¢
LEeNbI0 BBIICHEHMS NIPUEMJIEMOCTHM THIOTE€3 O CYUIECTBOBAHMM 3TUX BIUSHUM. Mogenu
JUCIIEPCUOHHOTO aHajlu3a B 3aBUCHUMOCTH OT 4YHciaa (aKTOPOB KIACCU(PHUIMPYIOTCS Ha
onHO(aKTOpHBIE, IBYX(DaKTOPHBIC U T.1.

ITo nenn uccnenoBaHus MOJENIN JENAT HA: JETEPMUHUPOBAHHBIE — 3[E€Ch YPOBHH BCEX
¢dakTopoB 3apaHee (UKCUpPOBAHbBI M TPOBEPAIOT MMEHHO HUX BIUSHUE; CIy4yailHble — YpOBHU
KaX/10ro (pakTopa MOJy4deHbl Kak ciy4aifHas BbIOOpKa U3 TeHepaIbHON COBOKYIMHOCTH YPOBHEH
¢dakTopa, U CMElIaHHbIE — YPOBHHU OJHUX (DaKTOPOB 3apaHee (PUKCUPOBAHBI, a YPOBHHU JPYTUX —
ciyyaiiHasi BEIOOpKa.

Ha npakTuke AucriepCMOHHBIN aHAIN3 NPUMEHSIOT JUIsl YCTAHOBJIEHUS BIMSHUS HEKOTOPOTO
KadecTBeHHOro (pakropa F, umeromiero p ypoBHel, Ha nzyyaemyro BenuuuHy X. Eciu BeiscHseTCs
YpOKaHOCTh 3€pHOBBIX KYJbTYp, TO (akropoM F sBisercs ynoOpenue, a ypoBHeM F — BHJbI
yoOpeHuit.

OcHoBHasi uaesi TUCHEPCHOHHOIO aHAJM3a COCTOMT B CpaBHEHMH (DAKTOPHOH IucHepcuw,
HOpOXk/1aeMOl BO3AEUCTBUEM (PAKTOpa, M OCTATOUHOW Jqucrepcuei, 00yCIOBIEHHON CiydaitHbIMU
npuunHamu. Ecnu pasnuuue Mexay ASTUMH JUCHEPCUSMU 3HAYUMO, TO (aKTOp OKa3bIBaeT
CYIIECTBEHHOE BIMSAHUE HAa X, B 3TOM ClIydae cpefiHee HaOIro1aeMbIX 3HAYeHUH Ha Ka)KIOM YpOBHE
pasIn4aroTCs TaKXKe 3HaYUMO.

CpaBHeHUE HECKOJBKUX JIUCIIEPCUI MO BBIOOPKAM, B3SATHIM U3 HOPMAJIbHO paclpeeIeHHOM
Te€HEPAIIbHONU COBOKYITHOCTH

[TycTh Ha KONMMYECTBEHHBIH HOPMaJIbHO paclpeeNeHHbI Mpu3Hak X BO3JEHCTBYET (pakTop
F, umerommii p ypoHelt Fq, Fy,..., Fp. Ha xaxkmom yposre Fi mpousBseneHo N ucneltanuid, 1<=i<=p,
qucina Ny,..., Ny He 00s3aTeIbHO PaBHbIE.

Tpebyercs Ha ypoBHE 3HAUMMOCTH O IPOBEPUTH OCHOBHYIO runore3y Ho 00 ogHOpoaHOoCTH
nucnepcewnid, T.e. runoresy Ho: D(X1)=D(X2)=...=D(Xp), rae - Xi - BBIOOpKa COOTBETCTBYIOIIAS
yposHro Fi (i-if cTonbern, 1<=i<=p).

AJNTOPUTM TIPOBEPKH CIICTYIOIINN:

1. TI0 IPYMIOBBIM BHIGOPKAM HAii/IEM HCIIPABICHHBIE BEIGOPOUYHBIC TUCTIEPCHH S12, S22, .. S0

e Siz _ ﬂ’ &iz _ (X _Xi)z + (X _Xi)2 +o 4+ (X _Xi)z
n -1 n
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6} - ypoBHeBas rpymnmoBas auctepeus, i=1,2,...,0 .
2. Haxonum

p
k;s’
- kst ks, +..+Ks; ;"

k k

w

rae: ki=n;-1, k:k1+k2+...+kp

Yucio S° — cpenusisa apuMeTHyecKas UCIPaBICHHBIX JUCIICPCHIA TPYIIIL.
3. Boruucnum:

— p
V= 2.303(k|g s> kg sfj,

i=1

e 3(p [ZP: J

Cnyuaitnas BenuunHa by,s; Ha3piBaeTcs kputepueMm bapnerra. DTa BenuunHa IPHU YCIOBUH
crpaBeymBocTy Ho anmpokcumupyercs pactpeaeieHuemM ;(2 ¢ p-1 crenensiMu cBOOOIBI, €CITH AJIS
mo6oro i, 1<=i<=p, n;>=4.

[IpaBuiio NpUHATHSA PELICHHUS:

Ha ypoBHe 3Hauumoctu Ho otknonsercs, ecnu busen > ;(2 (a,p-1), Zz,q, (a,p—1—

KPUTHYECKasi TOYKAa IPABOCTOPOHHEH KpUTHUeCKOW oOmactv. Eciu Byae, < zz(a, p-1), TO Her

OCHOBAaHMHM OTKJIOHATH Ho.
JIBYX®AKTOPHBI AHAJIN3
JIByx(pakTOpHBII aHaNNU3 MPOBOAAT AJIS 3334, B KOTOPBIX Ha pe3yibTaT BIMAIOT JBa (GaKkTopa,
KKl U3 KOTOPBIX IMPUHUMAET KOHEUHOE YUCIIO 3HAUEHUW WM YpOBHEH. AHaU3 BBIIOJIHAETCS
JUISl YMCIICHHOM OLIEHKU ATOTO BIUSHUS U BEIOOpA ONTUMAIbHOTO YPOBHS (pakTopa.
[Tycte ¢pakTtop A nmpunumaet k ypoBHei, a ¢akrop B n ypoBueli (3Hauenuii). [Ipocreiimas
TabauIa ABYyX(akTOPHOTO aHAIN3a UMEET BU:

Tabmuma 1.
O6paboTku
broku 1 2 .. k
1 X11 X12 e X1k
2 Xo1 X22 ... Xok
n Xn1 an . Xnk

[MpuBenennas Tabmuma comep:kut NK HaOmoJeHUi (B KaXAOH KIETKE pe3yabTaT OIHOTO
HaOmroneHus). Ha mpakTuke yacto paccMaTpuBaloT 0ojiee CIO0XKHbIE TaOJIUIbl C MOBTOPHBIMU
U3MEpEeHUsIMU (B KaXJIOM KIJIETKE MOTYT COJIEpPKaThCS PEe3yJIbTaThl HECKOJIbKUX HaOIIOJeHUM U
OOBIYHO MX 3aMEHSIOT CPETHUMHU apU(PMETHUECKUMH).

Kaxxnoe HabmroieHue Xij IpeICTaBIsAETCS B BULE:

X; =b +t; +e;, i=L..,n j=1..,k (1)

Ine by,...,by — pe3ynbrar Bousuus daxropa B; ty,...,t- pe3ynbrar BaustHUS daxkropa A; ejj -
CIly4aiiHble BEJIMYMHBI, OHHM OJMHAKOBO pACHpPENEIeHbl W HE3aBUCUMBI B COBOKYIHOCTH,
OTpa’karoliye BHYTPEHHE MPHUCYILYIO HAOIIOIEHUSIM U3MEHYUBOCTbD.

PaBencTBO (1) MOXKHO MPEACTaBUTH B CIEAYIOLIEM BUJE:

=pu+pi+r;+e;, i=L.,n  j=1.k 2)

I'ne p — cpenHee Bcell COBOKYIMHOCTH Xij; Bi- OTKJIOHEHUs pe3ynbTaToB JeiicTBus (pakropa B
OT W; Tj - OTKJIOHEHHUS Pe3y/IbTaToB JieicTBUs (pakTopa A OT L.
I'mnore3a Ho: 7, =...= 17, =0, T.e. BmustHNE pakropa A OTCYTCTBYET.
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PA3JIEJI 6. KOPPEJISIIIMOHHO-PET'PECCUOHHBIN AHAJIN3
KoppensoHHbIii aHAIM3 M PErpEeCCHOHHBIN aHaNN3 SBISIOTCS CMEXKHBIMU pas3zieiaMu
MaTEeMaTHKH U ITPEeJHA3HAYECHBI JUIsl U3Y4YEHUS 3aBUCUMOCTH BEJIMYMH IO UX BEIOOPOUYHBIM JAHHBIM.
B o0miem Bue 3a1a4a CTaTUCTUKU B 00JaCTU U3y4YEHHS B3aMMOCBS3€H COCTOMT HE TOJBKO B
KOJINYECTBEHHON OLIEHKE MX HAJIWYMs U HalpaBlICHUs, TO M B HAXOXAECHUH (POPMYJIbI BIUSHUS
(GakTOpPHBIX MPHU3HAKOB Ha pe3yabTaTUBHBIA. [l ee pemeHuss NPUMEHSIOT METOMAbI
KOPPEJSLIUOHHOIO U PErPECCUOHHOIO aHAJIN30B.
3amauy  KOpPPEJSLMOHHOIO aHAalIM3a CBOJATCA K M3MEPEHUI0 TECHOTHI CBSI3M MEXKAY
(akTOPHBIMH U Pe3yIbTATUBHBIMU IPU3HAKAMU U K OLICHKE (PAKTOPOB, OKA3bIBAIOIIMX HanOObIICe
BIIMSIHHE HA PE3y/IbTaTUBHBIN MPU3HAK.
Pezpeccuonnas mooenv. [locmpoenue pecpeccuonnou mooenu.
3amaul perpecCUOHHOrO aHaJIM3a CBOAATCA K OIPENEICHMIO TUIA CBS3€H MEXAYy TEMHU K€
00BEKTaMH, YTO U BBIIIE, U MIOCTPOCHUIO (PYHKIIMM PErpEeCcCHH, MO3BOJISAIONIEH BBIYUCIUTD CPEIHEE
3HAaYCHHE PE3yJIbTAaTUBHOTO MPU3HAKA B 3aBUCUMOCTHU OT 3Ha4YeHUH (pakropa.
[Toka3arenn TECHOTHI CBA3M MEXIy INpPHU3HAKaMM Ha3bIBAIOT KOA(G(GUIMEHTAMH KOPPEJLUU.
Wx BbIOOp 3aBUCHT OT TOTO, B KAKMX IIIKaJaX H3MEPEHBI IPU3HAKH.
1) HoOMHMHaNBHAs IIKajda IMpEeJHA3HAYCHA [UIS OIMCAHUS HPUHAIICKHOCTH OOBEKTOB K
olpeziesIeHHbIM collMabHbIM rpynnam (H-p: UTP, paGounit, mactep u T.1.)

2) mKaja TOpsAKa MPUMEHSETCS Ul U3MEPEHUS YIOPSIOYCHHOCTH OOBEKTOB IO OJHOMY
WA HECKOJIBKUM MpHU3HaKaM (3K3aMEHAIMOHHBIE OIIEHKH, TECTOBBIC OaJlIbI).

3) KonunyecTBeHHas IIKala HUCIOJB3YETCS JUIS OIMCAHUS KOJIMYCCTBEHHBIX IIOKa3aTesen
(3apaboTHas maTa, YUCIAEHHOCTb IPYIIbI U T.1.).

BeisiBiieHNe CBSI3U MEXIYy NMPU3HAKAMU OCYIIECTBIISIETCS CIEAYIOUIMM 00pa3oM: BBIIBUIACTCS
HyJieBasi CTaTUCTHYECKAasl TUIOTe3a 00 OTCYTCTBUU CBSI3U MEXAY NMPHU3HAKAMMU; PAaCCUUTHIBAETCS
COOTBETCTBYIOLIMI KOA(PGUIMEHT KOPPEISALMU «K»; IPOBEPAETCs, IPEBOCXOAUT JIU OH HEKOTOPOe
KPUTUYECKOE 3HAYEHUE Kypur. ECITH K>Kpur, TO TUIIOTE32 00 OTCYTCTBHHU CBSI3M OTBEPracTCsl.

Ilapuvie xoagppuyuenmor koppenayuu. Yacmuvle kospuyuenmor koppenayuu. Cogokynmvie
KO3¢hhuyuenmol Koppensiyuu.

1. Pacuer nuneitHoro koadduuuenta koppensauuu [Iupcona 11t HeCrpynnupOBaHHBIX JaHHBIX

MIPOU3BOJIAT IO OpMYJIaMm:
2 (X=%)(y-Y)

R =
D =02 (y-9)°

I'me X n 'y — 3Ha4eHus Npu3HakoB, X U Y- UX CpeHUE 3HAYCHUS;

N
D . 5303
DX RADWENE

['me X 1 'y — 3HaueHUs! IPU3HAKOB, MEXY KOTOPBIMH onpeaessercs ko3 duuueHT koppensuuu; N -
00BeM BBIOOPKH.

Jluneinplii k03¢ ¢unment koppemsaimu |R|<=1. 3Hak KodQdHIMEHTa XapaKTepu3yeT
HampaBJICHUE B3aUMOCBS3H. AOCONIOTHas BelWMuMHa R XapakTepusyeT CTeleHb TECHOTHI
paccMaTpUBaeMOi B3aUMOCBS3H.

Ecnu |R|<0.3, To cBsi3b nmpakTHuecku oTcyTcTBYeT; eciu 0.3<=|R|< 0.5, To cBs3b cinabas; ecnu
0.5<=|R< 0.7, To cBs3p mocrarouHO cuibHas; eciau |R[>0.7, To umMeercs: BBICOKas 3aBUCHMOCTH
MEXy IPU3HAKAMHU.

2. KoppensuonHoe oTHOIIIEHHUE:

n=\—
O-}’

rae cyxz — XapaKTepu3yeT BapUalMi0 pe3ylIbTaTUBHOIO MPHU3HAKA MOJ BIUSHUEM BapHallUu

npu3Haka dakropa, a Gy2 — XapaKTepHu3yeT BapUaIHMIO PE3yJbTaTUBHOTO MPHU3HAKA IO/ BIMSHUEM
BceX (haKTOPOB.
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3. Jlns aHanu3a CBsi3ed MEXIy NMpPHU3HAKAMH, U3MEPEHHBIX B TOPSIKOBBIX INKadaX, MPUMEHSIOT
paHroBbie KO GUIMEHTHI KOPPEIAIHIH.
A. Pacuer paHFOBOFO Koa(i)(bnuneHTa koppesiiun CriupMeHa Iporu3BOAUTCS 10 (hopmyrie:

p=1- _1)Z(Ak

n(n?
['ne A — paHr K-ro HaOIIOICHHS 110 MTOKA3aTeNo X;
By — panr k-ro HabI01eHUS 10 TOKA3aTeNo Y;
N - 9uCIIO Map HAOIIOACHHMIA.
[TpoBepka CTaTUCTUYECKOM CYIIECTBEHHOCTH IOKa3aTelisd OCYIIECTBISETCS MO Taliauiam
KPUTHYECKUX 3HAYCHUH.

b. Pacuer panroBoro ko3¢ duimenrta koppesnsiuu Kenpamia npousBoaurces 1o popmysie:
25
n(n-1)
rie S — cymma OamioB, ecnu OamioMm +1 OLEHMBAeTCs Mapa pPaHTOB, WMEIONIMX IO OOOMM
MOKa3aTessiM OJIMHAKOBBIN MOPSIOK, a 6a10M —1 — mapa paHroB ¢ pa3IMYHBIM HOPSIIKOM.
4. 3HauuTenbHAs YacTh NMPU3HAKOB, U3MEPECHHAS C MOMOIIbI0 HOMUHAIBHBIX IIKAJ,
COCTaBIISIIOT IPU3HAKHU, IPUHUMAIOIIHE /1B U 00JIee aTbTePHATUBHBIX 3HAYCHHSI.
Jiis aHanmM3a TaKWX MPHU3HAKOB PACCUUTHIBAOTCS KOA(PPHUIIMEHTHI aCCONMUAIUN U KOHTUHT CHITUH.
Koadduument accormanmu:
a-d-b-c
a-d+b-c
[MpenenpapiM it kodddummenta accorumamuu siusiercs 0.5, T.e. ecmm K,>0.5, TO MeKIy
NPU3HAKAMHU UMEETCS CYIIECTBCHHAs! B3aUMOCBSI3b.
KoadduimeHT KOHTUHT CHITHHN

a—

_ ad —bc
J@+d)c+d)@a+c)b+d)

Pemenne npuHuMaeTcs CAeAyOMUM 00pa3oM: eciu K>=0.3, TO 3TO CBUJIETEIBCTBYET O HATUIUH
CBSI3U MEXKY KaueCTBEHHBIMH MTPU3HAKAMHU.

5. Ecin mpu3HaKM UMEIOT HECKOJIBKO BO3MOXKHBIX 3HAUEHUH, TO HCHOIB3YIOT KO3(PPHUIIMEHTHI
conpsbkeHHocTy Yyrnposa nnu [Iupcona.

Pacuer koa¢ppunuenta Iupcona npoussoaurcs no popmyne:

L 02 (g —90;)°
=X

i=1 j=1 ¢|¢]

ml m2
I'ne: ZZ(DU; @i :Z(”ij; i=1..,m; j=l..,m,
i-1 j=1

[ne: @, - nons 06bEKTOB, UMEIONIKMX i€ 3HAYEHHE OJHOTO U j-€ 3HAYEHHUE JPYroro MpU3HaKa; My —

KOJIMYECTBO Ipa/Ialivii MEPBOro NMPU3HAKA; My — KOJUYECTBO IPaJalvii BTOPOTO IPU3HAKA.
Koadduuuent Yynpoa onpeaesnsiercs cleayommuM o0pa3om:

D>
T? =
\/(m1 _1)(m2 _1)

Koaddurment [Iupcona cTaTUCTUUECKU CYIIECTBEHEH, €CITH

o> X
N

I'ne XZ — TabNMMYHOE 3HAYCHUSI KPUTEpHs KCH-KBaapar ¢ (Mp-1)(Mz-1) crenensmu cBoOGoasr; N -
KOJIMYECTBO HAOIIOAEHUI.
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SIBneHnst 0OIIECTBEHHOM )KU3HHU CKJIAIBIBAIOTCS MO BO3/ICHCTBHEM HE OJTHOTO, a IIEJI0T0 psijia
¢dakTOpoB, T. €. 3THU sBIEHUS MHOTro(akTOpHb. Mexay (akTopaMu CYyLIIECTBYIOT CIIOXKHBIC
B3aUMOCBSI3H, TO3TOMY HX BIIMSHHS KOMIUICKCHOE M €r0 Helb3sl paccMaTpuBaTh Kak IPOCTYIO
CYMMY M30JINPOBAHHBIX BIMSHUH.

MHnozogakmophulii  KOppensYUuOHHO-pe2pecCUOHHbI  AHANU3 TIO3BOJSIET OLEHUTH Mepy
BIIMSIHUSI HA MCCIIEYEeMBI pe3yJbTaTHUBHBIN IMOKa3aTeNb KaXKJIOTO M3 BKIIOUYEHHBIX B MOJIEIb
(ypaBHeHue) (akTOpoB IMpH JIIOOBIX BO3MOXHBIX COYETaHUAX (AKTOPOB HAUTH C OMpPENEICHHON
CTENEHbI0 TOYHOCTHIO TEOPETUUYECKOE 3HAYEHUE ATOr0 Mokazaress. BakHbIM ycnoBUEM sIBISETCS
OTCYTCTBHE MeXAY (akTopaMu HyHKIHOHAIBEHOM CBSI3U.
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4.3. JlabopaTopHbie padoThI

Homep
paszoena Haumenosanue nabopamopnoii padomot
oucCyuUnJIUHbL

Oobvem
(uac.)

Buo
3auaAmMuUA 6
UHmMEPaKmueHoil,
aKmueHoil,
UHHOGAUUOHHOIL
dopmax,

(uac.)

1 1. O0paboTKa JaHHBIX

PabGora B MajbIx
rpynnax, 1

2 2. Craructuueckue KpuTepun

Pabora B ManbIx
rpymmax, 1

3 5. JIMCIIEpCUOHHBIN aHAITU3

Pabora B ManbIx
rpymmax, 1

4 0. Perpeccuonnsliii anam3

Pabora B ManbIx
rpynnax, 1

5 5. MHuoromMepHsbie MeToAbl. DAKTOPHBIN aHATHU3.

Pabota B ManbIx
rpynnax, 1

6 6. AHamnu3 v IPOrHO3 TPeH A

Pabora B ManbIx
rpymnmnax, 2

UTOro

17

7

4.4, IlpakTUyecKue 3aHITUSA

Homep Haumenosanue mem
pazoena NPAKMUYecKux 3aHAMUI
oucyunIuUHbl

Oovem
(uac.)

Buo
3aHAmMUA 6
UHMEPAKMUGHOI,
aKmueHoil,
UHHOBAUUOHHOIL
dopmax,

(uac.)

1 1. HucIioBble XapaKTEPUCTUKU CITy4alHON
BEJINYUHBI.

pasbop
KOHKPETHBIX
cutyauui (1 gac.)

2 2. OYHKINHN PACIPEEIeHNs BEPOATHOCTEN

pazbop
KOHKPETHBIX
cutyauui (2 gac.)

3 3. OrnpezaeneHne TOUEYHBIX OLIEHOK. OnpenencHue
WHTEPBATHHBIX OIIEHOK

pazbop
KOHKPETHBIX
cuTyauui (2 gac.).

4 4, OTarbl MIPOBEPKHU TUIIOTE3

pazbop
KOHKPETHBIX
cutyanui (2 gac.).

5 5. OnHO(AKTOPHBIN TUCTIEPCUOHHBIN aHAJH3.
JByx]aKTOpHBIN TMCIIEPCUOHHBIN aHAJIH3.

pasbop
KOHKPETHBIX
cuTyauui (2 gac.).

6 6. MHOoTro(aKkTOpHBINH KOPPEISITHOHHO-
PEerpecCuOHHbBIN aHATU3

pasbop
KOHKPETHBIX
cuTyauui (2 gac.).

UTOro

34

11

4.5. KoHTpo1bHBbIEC MEPONIPUATHSA . KypcoBasi padora

LICJ'II:: OIpCACINTb MOTCPU MOIITHOCTHU B CCTH.
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Crpykrypa: Kaxxnoe nHIuBUAyaIbHOE 3aaHNE TIPEAIOIIATaeT BHITIOTHEHNE CTYICHTOM
CJICAYIOIINX Pa3IeIOB:

1. IIpu BepOATHOCTHOM 3a/IaHUU HArPy3KH PAcCYUTATh MOTEPH MOJHONW MOIIMHOCTH M DHEPTUU B
MPOSKTUPYEMOU IJEKTPHUECKOMN CETH.

2. IlocTpouTh JIMHEWHYHO MATEMaTHYECKYI0 MOJETbh JUIsl ONpEACICHHUS MOTEPh AKTUBHOU
MOIIHOCTH CE€TH B 3aBUCHMOCTH OT PEAKTHBHOIO CONPOTHUBJICHHS JIMHUU, TOKA HArPY3KH U
Koa(uImeHTa pacrnpeaeeHus.

OcHOBHasz TeMaTHKa. OnpeneneHI/Ie IIOTEPb MOHMIHOCTH B CE€THU IIpU BEPOATHOCTHOM 3adaHUHU
Harpys3kKu U 1nocTpoC€Huc MOJACIM Ha OCHOBC KOPPCIAUOHHO- PETPCCCUOHHOTO aHAJIM3a.

Pexomennyemerit o0bem: [losicauTenbHas 3anmucka 00beMoM 15 - 20 cTpaHuIl J0KHA COAEPKATh
TUTYJBHBIN JIUCT, 3a/IaHUE, OTMCAHKUE BBIITOJHAEMBIX IEHCTBUI TI0 KQXKIOMY pa3ieiy u
MMOJIYYCHHBIC PC3YyJIbTAThI.

Brimaua 3aJJaHus, 3alIuTa KP IpOBOAUTCA B COOTBCTCTBUHU C KAJICHAAPHBIM y‘Ie6HI>IM I‘pa(bI/IKOM.

Ounenka Kpurepun onenkn

OTIINIHO COOTBETCTBHUE TPEOOBAHUSM IO CTPYKTYPHOMY COACPKAHHUIO M 00BEMY
paboThI; MPABUILHOCTh BBHITIOJHEHHUS 3a1aHNUsI, COMIPOBOXKIAOIIECTOCS
cxemamu, Tabmunamu, GopMynaMu; caMOCTOATEIHLHOCTh BHITIOJTHCHHUS,
odopmiieHHE PabOThI U CIIUCKA UCIIOIb30BaHHBIX HCTOYHUKOB
COOTBETCTBYET TPEOOBAHUAM; TPAMOTHOCTD, OTCYTCTBUE CTUIUCTHUCCKUX
oImMOO0K; YBEPCHHOE BJIaJICHUE MAaTEPUAIIOM ITPHU YCTHOM 3alllHTe.

XOpOLIO COOTBETCTBUE TPEOOBAHUSM TI0 CTPYKTYPHOMY COAEPIKaHUIO i 00BEMY
paboThl; MPaBUJILHOCTh BBIIIOJIHEHUS 33aHUs, COIPOBOXKIAOIIETOCS
CcXeMaMH, TabJauIamMu, epexo HbIMU XapaKTEPUCTUKAMU;
CaMOCTOSITENIbHOCTh BBIITOJHEHMS; 0(OopMIIEHHE PabOThI U CIIUCKA
MCIOJIb30BAaHHBIX UCTOYHUKOB HE MOJTHOCTHIO COOTBETCTBYET
TpeOOBaHUAM; TPAMOTHOCTb, OTCYTCTBUE CTHIIMCTHUECKUX OIINOOK;
XOpolllee BIaJIeHUe MaTepUaJIOM MPU YCTHOM 3allIuTe.

YIIOBJIETBOPUTEIHLHO HE TI0JTHOE COOTBETCTBUE TPEOOBAHUSAM IO CTPYKTYPHOMY COJACPIKAHUIO U
00beMy pabOThl; HETOYHOCTH BBITIOJIHEHUS 3aaHMS,
COTMPOBOXKIAIOIIETOCS CXeMaMH, TabiuiaMu, GopMylaMu; YacTUIHAs
CaMOCTOSITEIILHOCTH BBITIOJIHEHUST; OOPMIICHHE PabOTHI M CITHCKA
MCIOJIb30BaHHBIX UCTOYHUKOB HE MOJTHOCTHIO COOTBETCTBYET
TpeOOBaHUSIM; HAIMYUE HEKOTOPHIX CTHIIMCTHYCCKHUX OITUOOK; HE
YBEPEHHOE BJIaJICHUE MaTePHAJIOM MPHU YCTHOM 3aIIuTe.

HEYJIOBJIIETBOPUTEIHHO | HECOOTBETCTBHE TPEOOBAHUSM 110 CTPYKTYPHOMY COJEP>KAHUIO U 00BEMY
paboThI; HENMPABUIBHOCTH BHIMOJIHEHUS 3a/1aHUS, COIPOBOXKIAIOIIETOCs
cxemamu, Tabaunamu, Gopmyinamu; OTCYTCTBUE CAMOCTOSITEIIbHOCTH
BBINOJIHEHUS; 0opMIIeHHE PabOThl U CIIMCKA UCTIOIb30BAHHBIX
HMCTOYHUKOB HE COOTBETCTBYET TPEOOBAHUSAM; IPAMOTHOCTh, HAJTMYHE
CTHJIUCTUYECKHX OLIMOOK; OTCYTCTBHE BIIAJICHUS MaTepHalioM IIPU YCTHOU
3aIlNTE.

25




5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIUATIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUA JUCHHUIIJINHBI

Komnemenyuu Komnemenyuu
Ne, naumenosarn Kon-eo | 1K OIIK Z tepy HaC Buo 3 Ouenka
Pazo0enoe OUCUUNIUHbL uacos 7 Komn. yueonvLx 3anuamui pe3ynbmamoe
1 2 3 5 6 7 8

1.0OcHOBHEIE CBEJICHUSA 19 + - 1 19 JIKIT3,JIP, Ox3ameH, KP
CPC

2.0cHOBHBIE 3aKOHBI pacnpeneneHus 26 + - 1 26 JIKIT3,JIP, Ox3ameH, KP

BEPOSTHOCTEH CPC

3.Meronpl MONYy4YEeHUS TOUCYHBIX OIICHOK. 23 + - 1 23 JIKII3, Ox3ameH, KP

WHTepBasbHbIE OLIEHKU CPC

4.TIpoBepka CTaTUCTUYECKUX TUIIOTE3 21 - + 1 21 JIKII3, Ok3ameH, KP
CPC

5.01H0(]aKTOPHBIH, JIBYX()aKTOPHBIN 27 - + 1 27 JIK,IT3,JIP, Ox3ameH, KP

aHaIu3 CPC

6.KoppensaimoHHO- perpecCHOHHBIN aHaTH3 28 - + 1 28 JIK,IT3,JIP,CPC Ox3amen, KP

6cezo uacoe 144 68 76 2 144
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6. IIEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHUA IS
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE

1. I'mypman, B.E. Teopus BeposiTHOCTEH 1 MaTeMaTHYeCcKasi CTaTUCTUKA : y4e0.mmocodue 1Jisi By30B
/ B.E.I'mypmas. - 12-e uzn.,crepeoturtt. - M. : Beicmas mkona, 2007. - 479 c. (¢.23-49, 147-210,
405-477)

/. IIEPEYEHb OCHOBHOM # JIOHNOJHUTEJBHOW JIUTEPATYPBHI,
HEOBXOJIMMOMU 1JIsA OCBOEHUA JUCHUITJINHBI

Buo | Konuuecmeo
N Haumenosanue uzdanus sana- | 2k3emnaapose | QObecneuen-
mus 6 Hocmy,
(Ix, JIP, | Gubnuomexe, | (3k3./ yei.)
KP) IIT.
1 2 3 4 5
OcHoBHas IMTEparypa
1 I'mypman, B.E. Teopus BeposiTHOCTEN U
MareMaThyeckasi CTaTUCTHKA : yuel.1mocodue st JIk, 113, 49 1
By30B / B.E.I'mypmaH. - 12-e uza.,crepeotur. - M. : JIP
Bricmiag mikouna, 2007. - 479 c.
2. banaun, K.B. Teopus BeposiTHOCTEH 1
MaTeMaTHdeckas craTuctuka: yueonuk / K.B. bannuH, Tk 13
B.H. banuneikos, A.B. Pykocyes. - 2-e u3a. - M. : P oP 1
Hamkos u Ko, 2016. — 473 c.
http://biblioclub.ru/index.php?page=book&id=453249
JlonoJIHUTeIbHAS JTUTEpaTypa
3. CanpnukoBa M.K. MaremaTnueckasi CTaTUCTHKA.
[IpumeHeHne METOI0B aHaNIM3a JaHHBIX C
HCII0JIb30BAHNEM UHTETPUPOBAHHOTO
JIP, 44 1
cratuctrueckoro rmakera STADIA: Mmetonuueckue
yKa3aHMs K BBIMOJIHEHUIO JJabopaTopHbIX padot/ M.K.
CanpHukoBa, bparck: 'OY BIIO «bpI'Y», 2006.-79c.
4. I'puropsesa, T.A. Teopus BeposaTHOCTEN 1
MaTeMaTHyecKas CTaTUCTHKA: METOJNYECKHE 113, KP 24 1
ykazanus / T.A. I'puropseBa — bpatck: M3a-Bo bpl'Y, ’
2014. - 43 c.
5. I'mypMman, B. E. PykoBOACTBO K pelLIEHHUIO 3a1a4 110
TEOPUH BEPOATHOCTEN U MaTEMAaTUYECKON CTaTUCTUKE! 3 149 1
yuebHoe ocobue / B. E. 'mypman. - 11-e uzn.,
nepepab. u gomn. - Mocksa : FOpaiir, 2011. - 404 c.
8. NEPEYEHb PECYPCOB NH®OPMALIMOHHO -

TEJEKOMMYHUKAIIMOHHOW CETU «MHTEPHET» HEOBXOJIUMBIX
A OCBOEHUA INCHUITJIMHBI

1.2nexkTponHsbIii kaTanor 6ubdanorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21C
NR=&Z7211D=.

2. DnextpoHHas 6ubauoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DIeKTpOHHO-OMOIMOTEeUHas cucTeMa «Y HUBepcuTeTckas oubmunoreka onliney http://biblioclub.ru .
4. DnexTpoHHO-OMbIMoTeUHas cuctema «M3narenbeTBo «JIaHby

http://e.lanbook.com .
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD%2C%20%D0%92%2E%20%D0%95%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/

5. Undopmannonnas cucrema "EnnHoe OKHO AocTyna K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snektponnas 6ubnmoreka eLIBRARY.RU http://elibrary.ru .

7. Yausepcurerckas nnpopmannonHas cucrema POCCUS (YUC POCCHUA) https://uisrussia.msu.ru/ .
8. HantmonanwHas snekTpoHHast oubiamorexka HOb

http://xn--90ax2c.xn--plai/how-to-search /.

9. METOIMYECKHUE YKA3AHUS JUIS OBYYAIOIIUXCSA MO OCBOEHUIO
JTACIHATITAHBI

9.1. MeToan4yeckne yKkazaHus 1Js 00y4arOmUXCs M0 BHINOJHEHHUIO J1a00PATOPHBIX padoT

JladopaTopHuas padora Nel
OO0padoTka JaHHBIX

[lenb paboOTHL: M3y4YeHHUE CrIoco0a 00pabOTKH MPOMYIIEHHBIX 3HAYCHUN B HCXOAHBIX JTaHHBIX,
METOJIOB TTOJTYICHHS ITAPAMETPOB ONMCATEIIBHON CTATUCTUKH, pacdeTa paclpeesieHUH U 4acTOT U
KOHTPOJIS Ka4eCTBa.

Bu 3aHATHS B MHTEPAKTHBHOW, aKTUBHOM (hopme: paboTa BBIMOIHSICTCS W 3alUINACTCS B TPYIIIAX
1o 2-3 JenoBeka.

3ajaHue:

Ha mpenmpusituu mpoBOIMINCH 3aMEPbl U3MEHEHHUS YAaCOBBIX HArpy30K OTOIUICHUS — X2,
BCHTWISIIIAM — X3 U CYMMapHOW TEIUIOBOM HArpy3kH — X4 B 3aBHCHMOCTH OT TEMIIEpaTyphl
OKpY’Karollero Bo3ayxa — xj (trabmumal.l).

HeobxonmuMo ocCymecTBUTh 00pa0OTKYy HMCXOMHBIX JaHHBIX B 3aBUCUMOCTH OT BapHaHTa
COTJIACHO COJICPIKAHUIO U TIOPSJIKA BHITIOJTHCHUS

Tabmuma 1.1
Hcxoanbie naHHbIE IJIA BBINOJIHEHUs J1a00paTOPHBIX pador Ne 1-4
Bapuanr 1
Ne | Temneparypa | Oromienue, | Bentuasinusi, | Cymmapuas
n/n | Bo3ayxa, C— | I'kan/4 —x; I'kan/g —x3 Har-
X1 py3Kka,
I'kan/g —x,
1. 8 0,308 0,119 0,634
2. 7 0,359 - 0,709
3. 6 0,411 0,165 -
4, 5 0,463 0,188 0,859
5. 4 - 0,211 0,934
6. 3 0,567 0,234 -
7. 2 0,618 0,257 1,083
8. 1 0,670 - 1,158
9. 0 - 0,303 1,233
10. -1 0,774 0,326 1,308
Bapmuanr 2
Ne | Temneparypa | Oronsienne, | Benrnasinus, | CymmapHas
n/m | BO3ayxa, °C_ | I'kan/a —X I'kan/g —x3 Har-
X1 Py3Kka,
I'kan/a —x,
1. -2 0,826 - 1,383
2. -3 - 0,372 1,457
3. -4 0,926 0,395 -
4, -5 0,981 0,418 1,607
5. -6 1,033 - 1,682
6. -7 1,085 0,464 1,757
7. -8 1,136 0,488 -
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8. -9 1,188 0,511 1,907
9. -10 - 0,534 1,982
10 -11 1,318 0,581 2,082
Bapuanr 3
Ne | Temneparypa | Oronsienue, | Bentnasiuus, | CymmapHas
n/n | BO31yxa, °C — | 'ran/u —X7 I'kan/4g —x3 Har-
X1 Py3Kka,
I'kan/ua —x,
1. -12 1,344 - 2,131
2. -13 1,395 0,603 2,206
3. -14 1,447 0,626 -
4. -15 1,499 - 2,359
5. -16 1,551 0,672 2,431
6. -17 - 0,695 2,505
7. -18 1,654 0,718 2,580
8. -19 1,706 0,741 2,655
9. -20 - 0,764 2,730
10. -21 1,81 0,787 -
Bapuanr 4
Ne | Temneparypa | Oromiienue, | Bentuasinusi, | CymmapHuas
n/n | BO3ayxa, °C— | I'kan/a —X I'kaja/g —x3 Har-
X1 PY3Ka,
I'kan/y —xy
1. -22 - 0,810 3,058
2. -23 1,913 0,833 3,110
3. -24 1,965 - 3,162
4. -25 - 0,857 3,213
5. -26 2,069 0,802 -
6. -27 2,121 0,873 3,317
7. -28 2,172 0,885 3,369
8. -29 2,224 0,864 -
9. -30 2,276 0,890 3,472
10. -31 2,328 - 3,524
Bapuanr 5
¢ | Temneparypa | OTomiienue, | Bentuasauus, | CymmapHas
n/n | BO31yxa, °C — | I'kan/a -X I'kan/g —x3 Har-
X1 PY3Ka,
I'kan/y —x4
1. -5 0,981 0,418 1,607
2. -6 1,033 - 1,682
3. -7 - 0,464 1,757
4, -8 1,136 0,488 -
5. -9 1,188 0,511 1,907
6. -10 - 0,534 1,982
7. -11 1,318 0,581 2,082
8. -12 1,344 - 2,131
9. -13 1,395 0,603 2,206
10. -14 1,447 0,626 -
Bapuanr 6
Ne | Temneparypa | Oronsienue, | Bentuasiuus, | CymmapHas
n/m | BO31yxa, °C - | 'ran/u —X7 I'kan/g —x3 Har-
X1 PYy3Ka,

29



I'kan/a —x,

1. -15 1,499 - 2,359
2. -16 1,551 0,672 2,431
3. -17 - 0,695 2,505
4, -18 1,654 0,718 2,580
5. -19 1,706 0,741 2,655
6. -20 - 0,764 2,730
7. -21 1,81 0,787 -

8. -22 - 0,810 3,058
9. -23 1,913 0,833 3,110
10 -24 1,965 - 3,162

I1opsA0K BBINOJHEHUS:

. s 00paboTKM MPOMYIIEHHBIX B HUX 3HAUYEHHWH U YETHBIX BapUAHTOB IMPUMEHHTH METOJ
«CpenHux», 11 HeYeTHBIX — MeTo1 «Perpeccum».

- [To mony4eHHBIM UCXOAHBIM JTAHHBIM ITOCTPOUTH rpaduK «SIMUKH ¢ ycaMmm.

- Jla uMmeronmxcs JaHHBIX PaccuuTaTh OMUCATENbHYIO CTATUCTUKY U Ha rpaduke «Smuku ¢
ycaMM» OTMETUTh 3HAYEHUSI CPETHETO U MEIUAHHBI.

- Iloctpouts rucrorpaMmy JUist BCEX MO OYEPEIU NMEPEMEHHBIX X U MPOBEPUTH HOPMAIIbHOCTD,
cienaTh COOTBETCTBYIOIME BbIBOJABI. Ecnu pacnpeneneHue HE OTIMYAETCS OT HOPMAJIbHOTO, TO
BBIIIOJIHSIFOTCS CEAYIOIINE MYHKTHI 3aJJaHUs, €CIIH )K€ OTJIMYAETCA, TO TOJbKO MOCIECIHUN.

- BbluncnuTe 3HaueHWs (QYHKIMM pacHpeesieHUusT BEPOSITHOCTEM M IMOCTPOUTH TIpaduk
BEPOSITHOCTH U INIOTHOCTU BEPOSITHOCTH YKCIIA YCIIEXOB.

- [Toctpouts a1t Bcex nepeMeHHbiX X nuarpammy [lapeto.

PopMa OTYETHOCTH:
Otuer HaOupaeTcs Ha KOMIIBIOTEpPE M CHAETCA B IE€YaTHOM BuAe. B oTdyere JOIKHBI
MIPUCYTCTBOBATh:
1. Howmep BapuanTa
2. llens paboTbl
3. 3amanue
4. TloaTamHoe BBITOJIHEHUE BCEX 3aJJaHUI BapUaHTa
5. 3akitoueHue.
3aiaHus A CaMOCTOSTENILHON paboThI:
[TpenycMOTpeHbI BapUaHTOM CTY/IEHTA.

PexomeHnmanumm mo BBIITOJIHEHUIO 3aJaHUI M NONTOTOBKE K J1a00paTopHOi padore
OSHaKOMI/ITBCﬂ C TeOpeTI/ILICCKI/IM MaTepI/IaJ'IOM, Hpe}ICTaBJ'IeHHI)IM B HepBOM pa31[ene JIaHHOﬁ
JIUCLIUTLINHBL.

OcHoBHas nuTeparypa
1. I'mypman, B.E. Teopust BeposiTHOCTEH 1 MaTeMaTH4eCcKasi CTATUCTHKA : yue0.1mocodue sl By30B
/ B.E.I'mypmaH. - 12-e u3z.,ctepeorun. - M.: Beiciias mkona, 2007. - 479 c.

JlomonHUTENbHAS TUTEpATypa
2. CanpaukoBa M.K. MaremaTnueckas cratuctuka. [I[pumMeHeHrne MeTo10B aHalin3a JaHHbBIX C
UCTIOJIb30BaHNEM MHTETPUPOBAHHOTO cTaTrcThueckoro makera STADIA: meToquueckue ykazaHus
K BbINIOJTHEHUIO J1abopaTopHbIX pabot/ M.K. CanpaukoBa, bparck: 'OY BIIO «bpI'¥», 2006.-79c.

KoHTposbHbIE BONIPOCHI /i1l CAMOIPOBEPKHU

UYro Takoe Meauana’?

Hatp onpeneneHne BELIOOPOUHOM CpeHEH.

Kak omnpenensercst crangapTHOE OTKIOHEHUE?
Urto Takoe gucnepcus?

Yro onpenenser kpurepuit Konmoroposa?
Korna npumensiercst kpurepuii omera-kBaapar?
Jl1 yero ucnonb3yercs KpUTepuil Xu-KBaapar?
Kaxkoe pacnipenenenue siBnseTcs HOpMajabHbIM?

NN E
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JladopaTopHuasi padora Ne2
CraTtucrtuyeckue KpuTepuun

Leny pabomoi:

[lenb paOOThI: U3y4YEHHUE MApAMETPUUYECKUX U HEapaMEeTPHUUECKUX KPUTEPUEB CTATUCTUKU U X
IIPUMEHEHHUE JJIs aHAJIN3a JaHHBIX.

Bun 3aHATHSA B MHTEPAKTUBHOM, aKTUBHON opMe: paboTa BBIIOIHAETCS U 3allUIIACTCs B IpyIIax
10 2-3 yenoBeka.

3ajaHue:

B 3aBucumocTu oT Bapuanra (cM s1abopatopHyto padoty Nel) BeIOpaTh UCXOHBIC JaHHbIE
[Tops10K BBINOJIHEHMSL:

- Hcnonb3ys B mnyHkre «Cratuctuka» mnpouenypy «Koppemsuus» paccuuTarb HapHbIE
KO3(PULHUEHTB! KOppeJALUY, ONUcaTh TECHOTY M HAIPaBJICHUE CBS3M MEXIY HUMU WU BBIICIUTDH
3HaynMble. COMOCTaBUTh TOJYYEHHBIE pe3ynbTaThl C  (YHKIMOHAJIBHBIME  rpadukamu,
HOCTPOCHHBIMHM JUIs KaXKI0M Mapbl UCCIIEIYEMBbIX IE€PEMEHHBIX.

- Jlnd 3ajaHHBIX MCXOJHBIX JaHHBIX paccuuTaTh kpurepuun Puiepa u CThIOJAEHTA, CIENATh
COOTBETCTBYIOLIME BBIBOJIbI IO HUM.

- [IpeobOpa3zoBate MCXOTHBIE BHIOOPKH B (POPMY I'CTOTPAMMBL.

- B 3aBUCHUMOCTH OT aHaNU3UPYEMbIX JaHHBIX ONPEAEIUTh HelapaMeTpUIeCKUil KpuTepuil Xxu
- KBaJpar JUIs IPUHATUSA 3a1aHHON HYJIEBOU MJIM AIbTEPHATUBHOM T'MITOTE3BI.

- OcyIecTBUTh MPOLEAYPY PAHIOBOM KOPPEISALMU U 1O MOJYYEHHBIM pe3yjbTaTaM CrenaTh
COOTBETCTBYIOIIUE BbIBOJIBI.
dopma 0TYETHOCTH:

Otuer HaOupaeTcs Ha KOMIBIOTEpE M CHAETCI B II€YaTHOM BuJe. B oruere JOMKHBI
IPUCYTCTBOBATH!
1. Howmep BapuanTa

2. e paboTsr

3. 3aganue

4. TlosTamHoe BBHIMOJIHEHUE BCEX 3a/JaHHI BapHaHTa
5. 3akmoueHwue.

3aauus U1 CaMOCTOATENBHOM PadOTHI:
[IpenycMOTpeHbl BAPUAHTOM CTYJICHTA.

PexoMeHaanmu mo BIMOJHEHUIO 3aJJaHUH ¥ MOATOTOBKE K JIabopaTOpHOii paboTe
O3HaKOMUTBCA C TEOPETHYECKUM MaTepuajioM, MPEACTaBICHHBIM BO BTOPOM pasieiie JaHHOU
JUCITUTIAHBI.

OcHoBHas nuTeparypa
1. 'mypman, B.E. Teopust BeposiTHOCTEH 1 MaTeMaTH4ecKasi CTATUCTHKA : yue0.1mocodue sl By30B
/ B.E.I'mypmaH. - 12-e u3z.,ctepeorun. - M. : Beicas mkosa, 2007. - 479 c.

JlomonHUTENbHAS TUTEpATypa
2. CanpaukoBa M.K. Marematnueckasi cratuctuka. [I[puMeHeHrne MeTo10B aHalin3a JaHHbBIX C
UCTIOJIb30BaHUEM MHTETPUPOBAHHOTO cTaTUcTHUecKoro maketa STADIA: meToquueckue ykazaHus
K BbINIOJIHEHUIO J1abopaTopHbIX pabot/ M.K. CanbpaukoBa, bpatck: 'OY BIIO «bpl'¥», 2006.-79c.

KoHTposbHbIE BONIPOCHI /111 CAMOIPOBEPKHU
1. Yto oTHOCHTCS K MapaMeTpUUYECKUM IpoLeaypam?
2. Kakwue nporemypsl Ha3pIBAlOTCS HETTApaMeTPUISCKIMHU?
3. Uro noka3pIBaloT napHele K03 PUIUEHTH KOppesuun?
4. Yro onpenenstot kputepunu Ouiepa u CrbrogeHTta’?
5. Uro Takoe panr?
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JladopaTopHuasi padora Ne3
J{UCnepCHOHHBIN aHAIU3

[{es1b pabOTHI: M3yYEHHE METOUKH MPOBEICHUS AUCIIEPCUOHHOTO aHAIN3a, COCTOSIIEH 13
0/1H0(aKTOPHOTO, NBYX(HaKTOPHOTO U MHOTO(PAKTOPHOTO aHATH3A.
Bu 3aHATHS B MHTEPAKTHBHOW, aKTUBHOM (popme: paboTa BBIMONHSIECTCS U 3alUINACTCS B TPYIIIAX
1o 2-3 yenoBeKa.
3ajaHue:

B 3aBucumocTu ot BapuanTa (cM jgabopaTopHyto padoty Nel) BeIOpaTh UCXOIHBIE TaHHBIC
ITopsAI0K BBINOJHEHUSA:

B naGopaTopHoii paboTe He0OXOAMMO BBHITTOTHHUTH:

- [TapameTpuueckuii 0JHO(HAKTOPHBIN AUCTIEPCUOHHBINA aHATIH3.

- [Tapamerpuyeckuii 1ByX(haKTOPHBIM TUCIIEPCUOHHBINA aHATU3 0€3 MOBTOPHBIX U3MEPEHUH.

- Hemapamerpuueckuii 01HO(PAKTOPHBIN AUCIIEPCUOHHBINA aHATU3.

- MHorogakTopHbIil TUCHEPCUOHHBINA aHAIIN3 JJIsl UCCIEIyeMbIX IIEPEMEHHBIX.

dopma 0TYETHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpPE M CHAETCA B IE€YaTHOM BuAe. B oTdyere JOIKHBI
IPUCYTCTBOBATH!

1. Howmep BapuanTa

2. e paboThr

3. 3aganue

4. TloatarHoe BBITOJHEHUE BCEX 3aJaHUI BapHaHTa
5. 3akioueHwue.

3amauus U1 CaMOCTOATENBHOM PaOOTHI:
[IpenycMOTpeHbI BapUaHTOM CTY/ICHTA.

PexoMeHaInu 1o BEIMIOJHEHHUIO 3aJaHUI U MOATOTOBKE K J1a00paTOpHOU paboTe
O3HaKOMUTBCA C TEOPETHUYECKHUM MaTepHaIOM, MPEACTABICHHBIM B TSTOM pasjeiie JaHHOU
JIUCILIUILINHEL.

OcHoBHast TuTepatypa
1. I'mypman, B.E. Teopus BeposiTHOCTEH 1 MaTeMaTHyecKasi CTaTUCTUKA : yue0.mocodue 1Jisi By30B
/ B.E.I'mypmaH. - 12-e u3z.,ctepeorun. - M.: Beicias mxkomna, 2007. - 479 c.
JlonosHUTeNbHAs IUTEpaTypa
2. CanpuukoBa M.K. Marematuueckas cratuctuka. [IpuMeHeHue MeTo0B aHanu3a JaHHbIX C
UCIIOJIb30BAaHUEM HHTETPUPOBAHHOTO cTatucThueckoro nakera STADIA: meroauueckue ykazaHus
K BbINIOJIHEHUIO J1abopaTopHbIX pabot/ M.K. CanbaukoBa, bpatck: 'OY BIIO «bpI'¥», 2006.-79c.

KOHTDOJ'IBHBIG BOIIPOCHI IJIsI CAMOIIPOBEPKHU
1. Ob6nacte npUMEHEHHUs AUCTIEPCUOHHOTO aHATN3A.
2. Mertoauka MpoBeACHUS AUCTIEPCHOHHOTO aHATTN3A.
3. [ns gero ucnonb3yetcs kputepuili duiiepa B AByXPaKTOPHOM JTUCTIEPCHOHHOM aHaiIu3e?
4. Yem oTaMyaeTcss OSKCHEPUMEHT O€3 TOBTOPHBIX HW3MEpPEHUN OT OHKCIHEpPUMEHTa C
MOBTOPHBIMU U3MEPEHUSIMU?
Hasnauenue kputepust Kpyckana-Yommca.
[Tpumenenue kputepus JKoHKXHEpa.
7. Kaxkue otnnuus 1ByX(HaKTOPHOIO aHAINU3a OT MHOT0-(haKTOPHOT0?

o o

JlaGopaTopHasi padora Ned
Perpeccuonnbiii aHaaus

[{es1b paOOTHI: M3yUYEHHE METOOB PETPECCHOHHOI0 aHATIN3a, METOJUKHU IIOCTPOCHUS
PErpECCUOHHBIX MOJEJIEH; BHIIOJHEHUE PACUETOB MPOCTOM PErPECCUU U MHOKECTBEHHOM
JIMHEHUHOM pEerpeccum.
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Bun 3aHsATHS B MUHTEpaKTUBHOMN, aKTUBHOU (hopMe: padoTa BBHIMOJIHSAETCS U 3aIIMIIACTCS B IPyIIax

1o 2-3 4enoBeKa.
3ajaHue:

B 3aBucumocTu ot Bapuanra (cM aboparopuyro padoty Nel) BeIOpaTh HCXOHBIE TaHHBIE
[Tops10K BBITOJIHEHMSL:

B naboparopnoii pabote He0OX0IUMO BBITIOTHUTE:

- Pacuer mnpocroit perpeccunm s nepemeHHbix Xi, Xp, Xz, Xy mo ouepenu, TNpUHSB
nepeMeHHyo Xs 3a Y.

- [TocTpouts AJist KaXK10i epeMeHHOM Xj aJleKBaTHYIO PErPECCUOHHYIO MOJEIb.

- AHaJIU3 PEerpecCUOHHBIX OCTATKOB.

- Cnenatb NPOTHO3BI JUIS MOJIYYEHHBIX aIeKBATHBIX MOJICIICH.

- Pacuer MHOX€CTBEHHOW JIMHEWMHON pErPECCHH.

dopma OTYETHOCTH:

Otuer HaOupaeTcs Ha KOMIBIOTEpPE U CcIaeTcs B IIeYaTHOM Buie. B oryere OJKHBI
IIPUCYTCTBOBATh:

1.

2
3.
4.
5

Howmep Bapuanra

Lens paboTsr

3amanue

[TosTanHO€E BBINOJIHEHUE BCEX 3aJJaHUI BapUaHTA
3aKJIroYeHuE.

3aaHus JUIs CaMOCTOSITEILHON Da6OTLII

IIpenycMOTpeHBI BAPUAHTOM CTYJICHTA.

PexomeHnmanum mo BBIITOJIHEHUIO 3a0aHUI M HONTOTOBKE K J1a00paTopHOi padbore

O3HaKOMHTBCI C TCOPCTHYCCKUM MATCpHAJIOM, IIPCACTABJICHHBIM B IICCTOM pas3aciic ,HaHHOﬁ
JUCIHHMITIIMHBI.

OcHoBHas nuTeparypa

1.bannun, K.B. Teopus BeposiTHOCTEM 1 MaTemaTnueckas ctaTucTuka : yaeonuk / K.B. bannun,
B.H. banuieikos, A.B. Pykocyes. - 2-e u3n. - M. : Jlamkos u Ko, 2014. — 473 c.

JlonmonHuTenpHas TUTEpaATypa

2.CanpHukoBa M.K. Maremarndeckas craructuka. [ I[puMeHeHne MeTo0B aHann3a JaHHbIX €
UCTIOJIb30BaHUEM MHTETPUPOBAHHOTO cTaTHCcTHYecKOro maketa STADIA: MeToquveckue yka3anus
K BbINOJIHEHHIO TabopaTopHbIx padot/ M.K. CansaukoBa, bpatck: 'OV BIIO «bpI'Y», 2006.-79c.

KoHTpoabHBIE BOIPOCH! JJIS CAaMOIIPOBEPKH

1.

©CoNoOR~WN

Kaxkas Moziennb Ha3bIBaeTCS TMHEHHOM?

UYto Ha3wIBaeTCs MapadOINYEcKO MOAENbI0?

Kaxkast 3aBuCHMMOCTB Ha3bIBaeTCs JOTapu(HPMHUIECKON?
Yo Takoe sKCIoHeHTa?

Byl perpecCHOHHBIX MOJIETIEN.

Metonka perpeCCHOHHOIO aHAJIU3A.

Kakast Monens sBisieTcs aieKBaTHOM?

Kakas perpeccus Ha3bpIBaeTCsi IpOCTOM?

Uto Ha3bIBAETCS MHOKECTBEHHOW perpeccuen?

JlaGopaTopHasi padora Ne5

Muoromepubie MeToabl. PaKTOPHLINA AHAJIH3

[{enb pabOTHL: U3yUYEHHE METOI0B IPOBEACHUS (PAKTOPHOTO aHAIN3a, METOAUKHU BBINOIHEHUS
BpaleHus (HakTopoB.

Bun 3aHATHS B MHTEPAKTUBHOM, aKTUBHON opMe: paboTa BBIOIHAETCS U 3alUINACTCs B IpyNIax

o 2-3 yenoBeKa.
3amaHue:
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3anoJHATh MCXOMHYIO Matpuily S5Sx8 (tabm. 1.2), HampuMep «HOJUTUYECKHE JHACPHI —
CBOICTBa» CBOUMH COGCTBGHHBIMI/I OTBCTAMH HJIM OTBCTAMU JOPYTIHUX J'IIO[[GI\/'I U MPOBECTU
(haKTOpHBIN aHAIN3.

Hcxoanblie JaHHbBIE 1151 JIaDOPATOPHOI padoThI Ne 5

epbl X1
CBOMCTBA

X2

X3

X4

X5

coONOoO Ol h~ WN -

ITopsigoK BEIMOJIHCHUS:

- Pacuer cpenHux 3Ha4€HMI U KOPPEISIUOHHYIO MATPULLY IEPEMEHHBIX.

- Hopmanusanuto akropusix Harpy3ok (Kaiizepa).

- [Ipoekuu Harpy30K AJis IJIABHBIX KOMITOHEHT.
- Bpamenune ¢aktopoB meronom «Bapumakc.

DopmMa OTYESTHOCTH:

Otuer Ha6I/IpaeTC$I Ha KOMIBIOTEPEC HW CHACTCA B II€HYAaTHOM BHUIC.

IMPUCYTCTBOBATL:

1.

2
3.
4.
5

3aauus U1 CaMOCTOATENBHOM PadOTHI:

Howmep BapuanTa
Lens paboThI
3ananue

IlosTanmHO€E BBIMOJIHEHUE BCEX 3aaHUM BapHuaHTa

3akiroueHue.

[TpenycMOTpeHbI BapUaHTOM CTY/IEHTA.

PexkoMeH1aIum 1o BEITOJHEHHUIO 3aJJaHUK U IMTOATOTOBKE K Ha6ODaTODHOI\/’I pa60Te

Taomnuua 1.2

B oryere IOKHEBI

O3HaKOMUTBCA C TEOPETHUYECKHUM MaTepHAIOM, TMPEACTABJICHHBIM B IISITOM pasjeie JaHHOU
JIUCILIUILINHEL.

OcHoOBHas nuTeparypa

1.bannun, K.B. Teopus BeposiTHOCTEH U MaremaTuyeckas ctatuctuka : yaeouuk / K.B. bannun,
B.H. banuteikos, A.B. Pykocyes. - 2-e u3n. - M. : Jlamkos u Ko, 2014. — 473 c.

JlononmHUTENbHAS TUTEPATypa

2.CanpaukoBa M.K. Martemarnueckas cratuctuka. [ I[pumMeHeHne MeTo10B aHalIn3a JaHHbBIX C
UCTIOJIb30BaHNEM MHTETPUPOBAHHOTO cTaTrcThueckoro makera STADIA: meToquueckue ykazaHus
K BBINTOJTHEHHTO JTabopaTopHbix padot/ M.K. CanpankoBa, bpatck: TOY BITIO «bpI'Y», 2006.-79c.

KOHTDOJ'IBHI)IG BOIMPOCHI 1JI1 CaMOIIPOBEPKH

1.

2
3.
4.
S)

B kakux cimyyasix ocyuiecTBisieTcs (pakTOpHbIA aHATN3?
Metoauka nmpoBeaeHUs PaKTOPHOTO aHATU3A.

Yro Ttakoe (hakTOpHBIE HATPY3KU?

OcHoBHBIE ()OPMBI BpallleHUs] HATPY30K.

B uem orinune mMeTona BpaleHus «BapuMaKc» OT IPYIMX METOJI0B BpallleHus?
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JladbopaTopuasi padora Ne6
AHa/Iu3 ¥ IPOrHO3 TPEeHaa

[{es1b pabOTHI: M3yUYEHHE METOJIOB OCYILECTBIICHHS aHAIN3a U POTHO3a TPEHAa, IPUMEHEHUE
KOPPEISIIMOHHOTO U PETPECCHOHHOTO aHAITN3a.
Bu 3aHATHS B MHTEPAKTUBHOW, aKTUBHOM (hopme: padoTa BBIMOIHSETCS U 3alIUIIASTCS B TPYIIIAX
1o 2-3 yenoBeKa.
3ajaHue:
BbIMoNHUTE aHAIKM3 U IPOTHO3 TPEH1a BaIOTHBIX KOTHPoBOK EUR/USD mist rpadMkoB BBIAAHHBIX
mpernoaaBaTesieM, B Ka4eCTBE CABUTAEMOT0 parMeHTa MPUHSATE S IEPBBIX H3MEPESHUN
[TopsI0K BBIMTOJIHEHHS:

B naboparopHoii pabore He0OX0 MO BHITIOTHUTH:

- B 3aBucumocTH OT BapwaHTa B pasjieiie 3aJaHus Ha JIa0opaTopHYI paboTy Ne6 BBIOpaTh
rpaduKu BATFOTHBIX KOTUPOBOK U X CPEIHUX 3HAUCHUH.

- 3a yka3aHHBIH epro Ha rpaduke BaTFOTHBIX KOTUPOBOK YKa3aTh OCHOBHBIC TPEH/IBI.

- CocTaBUTh TaOIUITY UCXOIHBIX JTAaHHBIX

- KoppensuuoHHblii  aHaJiM3 ~ BPEMEHHOTO  psla,  BKIIOYAKOIIUH  TOCTPOCHUE
ABTOKOPPEISIIUOHHON (DYyHKIIHH.

- PerpeccHOHHBIN aHAIN3 C UCIIOJIb30BAHUEM IPOCTON PErPeCcCUU, BKIIFOUAIONICH: TTOCTPOCHUE
aJICKBAaTHOM MaTEMaTHYECKON MOJIEIIH, aHAJIU3 OCTATKOB, TPOTHO3MPOBAHMUCE,

Popma OTYETHOCTH:
Otuer nHalOupaeTcs Ha KOMIBIOTEpE M CHAe€TCAd B TMEeYaTHOM BuAE. B oT4yere JOKHBI
MIPUCYTCTBOBATH:

1. Howmep BapuanTa

2. llenb paboTsI

3. 3Bapanue

4. TlosTamHoe BBITIOJHEHNE BCEX 3a/laHU BaprUaHTa

5. 3axiroveHue.

3aaHus A CaMOCTOSTENILHON paboThI:
[IpenycMOTpeHbI BAPUAHTOM CTYICHTA.

PexomeHnmamnmm mo BBIITOJIHEHUIO 3aJaHUI M NONTOTOBKE K J1a00paTopHOH padbore
O3HAaKOMUTBCSA C TEOPETUYECKUM MaTepUaioM, MPEJCTABICHHBIM B IIECTOM pasjene TaHHOU
JAUCHUITIINHBI.

OcHoBHast TuTeparypa
1.bannun, K.B. Teopust BeposiTHOCTEM 1 MaremaTuueckas cratuctuka: yueonuk / K.B. banaun,
B.H. banuisikos, A.B. Pykocyes. - 2-e uzn. - M.: lamkos u Ko, 2014. —473 c.
JlonmonHuTenpHas TUTEPATypa
2.CanpHukoBa M.K. Maremarndeckas craructuka. [ I[puMeHeHne METO 0B aHanu3a JaHHbIX C
UCIIOJIb30BaHNEM MHTETPHPOBAHHOTO cTaTHcTHYecKoro makera STADIA: MeToudeckue yka3aHus
K BbINOJIHEHHIO TabopaTopHbix padot/ M.K. CansaukoBa, bpatck: OV BIIO «bpI'Y», 2006.-79c.

KoHTpoJibHBIE BOOPOCHI /J1s1 CAaMOIIPOBEPKHU
1. Yto Ha3bIBaeTCS BPEMEHHBIM PsiIoM?
Urto Ttakoe TpeHAa?
Mertovka MpoBeICHHS aHaIu3a TpeHaa.
Jns1 uero mpoBOAUTCS KOPPEIALUOHHBIN aHAJIU3 BPEMEHHBIX PSAO0B?
UTto Takoe Ki1accu4eckasi Koppensiuus?
UTto Ha3bIBae€TCSI HHTEPBAIIBHOW KOPPENALHe?
Kaxkas pyHkmus Ha3pIBaeTCs aBTOKOPPEISIITUOHHON?

Noakown
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IIpakTnyeckoe 3anaTue Ne 1.
Yuci10Bble XapaAKTEPUCTUKHU CJIYYAHHON BeJIUYHHBI.

[lenb paGoTHI:

W3y4uTh CHUIIOBBIE XapaKTEPUCTUKH CITYIAHBIX BEITUYHH, PEIIUTh 33291
Bun 3aHsATHS B MHTEPAaKTUBHOMN, aKTUBHOU (hopMe: BBITIOJHUTH 33/1aHUE U pa300paTh KOHKPETHBIN
npuMep
3ajaHue:
Ilpumep 1.
[TycTh M3 reHepaibHOM COBOKYITHOCTH M3BJIedeHa BbIOOpKa (Tabi.1):

Tab6muna 1.

3HaueHue 2 5 7 4 2 5

CocraBuM BapuanuoHHbIN psig. On umeer BuA: 2;2;4;5;5;7. T.e. BapuaHTHl 3alUCaHbl B
BO3pAaCTAIOIIEM MOPSIAKE.

CratucTu4ecKMM pacnpejejeHHeM BbIOOPKH Ha3bIBalOT I[E€PEYCHb BapuaHT U
COOTBETCTBYIOUIMX UM YacTOT N WJIK OTHOCUTEIBHBIX YaCTOT:
[Toctpoum craTucTHueckoe pacnpeencaue Beioopku (CPB):
Tabauua 2.
CPB uepe3 yacToThl BapHaHT
2 4 5 7
2 1 2 1
Tabauua 3.
CPB uepe3 oTHOCHTENBHBIC YaCTOTHI IPU Ni=6 — 00beM BEIOOPKH
2 4 5 7
1/3 1/6 1/3 1/6

CBP MOHO Taxke 3a/1aTh U C MOMOIIbIO UHTEPBAIOB U COOTBETCTBYIOIIUX MM 4acToT. B
KaueCTBE YaCTOThl MHTEPBAJIa IPUHUMAIOT CyMMY 4acTOT BapUaHT, IONABLIIMX B 9TOT UHTEPBAJL.
Ipumep 2.

[TycTh BeIOOpKa 3a/1aHa CIETYIOLUM YCIOBHEM:

Tabmuma 4.
2 3 5 6 1
2 3 1 1 2

[Tpencrasum CPB ¢ nomouipro NociefoBaTeIbHOCTH HMHTEpBANoOB. [[ns 3TOro cHauana
cocraiusiercss CPB uepe3 yacToTsl BapHaHT, T.€. PaCcHOI0KUM BapHaHTHI B BO3PACTAIOLIEM MOPSAKE
U YKaXXeM UX 4acTOThI:

Tabmuma 5.
1 2 3 5 6
2 2 3 1 1

-Ha 4ncnoBoii npsAMo pacoioKUM BapyuaHThI
-Bo3emem wuHTEpBan HeoOxomaumon nnuHbl, Hampumep: 2.1. Torma CPB ¢ momomipio
WHTEPBAJIOB UMEET BUL:

Tabmwn1a 6.
Howmep nnTepBana YacTtuuHbId Cymma d4actor [I1oTHOCTH YacTOTHI
WHTEPBAJ BApUAaHT, MONABLINX B
WHTEPBaJ
1 (0;2.1) 4 4/2.1
2 (2.1;4.2) 3 3/2.1
3 (4.2;6.3) 2 2/2.1

3aaHus U1 CaMOCTOATENBHOM Pa0OTHI:

ITpenycMOTpEHbI BapUaHTOM CTY/IEHTA.

PexoMeHgalMy 1o BRINOJHSHUIO 3aJaHUM U ITOJTOTOBKE K MMPAKTUYSCKUM 3aHSATHUSIM:

O3HAaKOMUTBHCA € TEOPETUUYECKHM MAaTepHalioM, MPEACTABIECHHBIM B MEPBOM pas3felie JaHHOU

JUCHUITIIUHBI.
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OcHoOBHas auTepaTypa
1.I'mypman, B.E. Teopus BeposTHOCTEI 1 MaTeMaTHYECKasi CTATUCTHKA : yyeO.1mocoOue JuIst By30B /
B.E.I'mypmas. - 12-¢ u3z.,crepeotun. - M.: Beicias mkomna, 2007. - 479 c.
JlononHuTenpHas IMTepaTypa
2.I'mypman, B. E. PykoBOACTBO K PEIICHUIO 3a/a4 MO TCOPHUU BEPOATHOCTEH M MAaTEeMaTHYCCKOM
cratucTuke: yuebnoe nocodue / B. E. I'mypman. - 11-e uza., nepepad. u nom. - Mocksa : KOpaiir,
2011. - 404 c.
IlpakTHyeckoe 3ansitue Ne 2
DOyHKUMH pacnpeaeeHUsl BEPOATHOCTENM.

[{enb paboOTHI:

W3yunts QpyHKIMU pacripeiesIeHUs] BEpOSTHOCTEH, HAYUUTbCS CTPOUTH XapaKTEPUCTUKU, PEIIUTh
3a/1a4H.
Bun 3aHsATHS B UHTEpaKTUBHOMN, aKTUBHOW (hopMe: BBHINIOJHUTH 33/1aHKE U pa300paTh KOHKPETHBIN

npuMep
3amaHue:
Ilpumep 1.
Haiinem GyHKIHMIO pacnpeaeneHus BHIOOPKH (CM. pakTHueckoe 3ausatre Nel, mpumep 1).
Tabmuia 1.
3HayeHune 2 5 7 4 2 5

F(x)=n,/n,
rzie N — 00beM BBIOOPKH, Ny — YHCIIO BAPUAHT BEIOOPKH, MEHBIIHX X.

Yucno 2 sBAseTCS] HAMMEHBIINM 3HAU€HUEM BapuaHT, a 7 — HauOonbmuM. Toraa GyHKIus
pactipezenienust OyieT UMETh BUJL:

1/3, 2<x<4;
F(X)=[1/2, 4<x<5

5/6, 5<x<T,

[Toctpouts rpaduk 31oil PyHKINH.

Ipumep 2.

[TocTpouM MOJIUTOH YaCTOT U OTHOCUTENBHBIX YaCTOT BBIOOPKH U1l mpumepa 1.
3HaveHus 6epyTcs U3 Tabaull 2 1 3 COOTBETCTBEHHO.

Ilpumep 3.
[TocTpouM rucTOorpaMMy 4acToT BBIOOPKHU JJIs puMepa 2.
Tab6muna 8.
2 3 5 6 1
2 3 1 1 2

Jist aTOrO0 Henob3yeTrcs Tabiuna 5.

[TocTpouTh THCTOTpaMMy OTHOCHUTEIBHBIX 4acTOT. OO0beM BBIOOPKH AJI 3TOTO Ciydas
oynet paseH 9. [ToaTomy paznenus Ha 9, MOTYYUM HCKOMBIE BBICOTHI TTPSIMOYTOJIbHHKOB.
3aiaHus A8 CaMOCTOSTENILHON paboThI:
IIpenycMOTpeHbI BAPUAHTOM CTYJICHTA.

PexoMeHanyu no BHITOJIHEHHIO 33/IaHUN U NOATOTOBKE K MPAKTUYECKUM 3AHATUSAM:
O3HAaKOMHUTBCSA C TEOPETHMUECKUM MAaTE€pUaIoOM, IPEICTaBICHHBIM BO BTOPOM pa3jeie JaHHOU
JUCLHUIIIIUHEI.
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OcHOBHas uTeparypa
1.bannun, K.B. Teopus BeposTHOCTEH U MaremaTuyeckas ctatuctuka : yaeouuk / K.B. bannum,
B.H. bameikos, A.B. Pykocyes. - 2-e 3. - M. : JlamkoB u Ko, 2014. — 473 c.
JlononHuTenpHas IMTepaTypa
2.I'mypman, B. E. PykoBOACTBO K PEIICHUIO 3a/a4 MO TCOPHUU BEPOATHOCTEH M MAaTEeMaTHYCCKOM
cratucTtuke: yuebnoe nocodue / B. E. 'mypman. - 11-e uza., nepepa. u nom. - Mocksa : KOpaiir,
2011. - 404 c.

IIpakTHyeckoe 3ausitue No 3
OnpenesieHue TOYEYHbIX OlleHOK. OnipeiesieHe HHTEPBAJIbHBIX OLIEHOK.

[lenb paGoTHI:

N3y4nuTh TOUE€UHBIE U UHTEPBAJIbHBIE OLIEHKH, PELIUTh 3a/1a4H.

Buj 3aHATHS B MHTEPAKTUBHOM, aKTUBHON )OpMeE: BBINOJIHUTH 3aJJaHHE U pa300paTh KOHKPETHBIN
npuMep

3ajaHue:

Tlpumep 1.

W3 HOpManbHOM TreHepallbHOW COBOKYIHOCTHM C H3BECTHBIM CPEIHUM KBaJpaTUYECKUM
OTKJIOHEHHEM G=5.2 u3BJieueHa BbIOOpKa oobema N=100 u mo Heil HalifeHa BHIOOpOUYHAs CPeHssA
x =27.56. TpeOyercs a) mpu ypoBHe 3HaunmMmocTH 0.05 mpoBeputh HyneByro rumnoresy Ho:
a=ap=26 npu KOHKypupyromiei runoreze H1: a#26; 0) HailTH MOIIIHOCTH KPUTEPHSL.

Pewenue. A) HaiineM HaOIr01aeMO€ 3HAaUEHUE KpUTEpUs

_ (X—a,)\n _ (27/56-26)y100 _
o o 5.2

[To ycrnoBuio, KOHKYpUpPYIOIIasi TUIIOTe3a UMEET BUJ a#dp, NOITOMY KpPUTHYECKas 00JIacTh
JIBYCTOPOHHSISA.
['paduk 1ByCTOPOHHEH KPUTUYECKOI 00JIACTH B 3TOM CITyyae UMEeT BU/I:

U 3.

A

H1:aza
N(0,1)

|R

v

Uy 0

HaiineMm KpUTHUYECKYIO TOUKY U3 PAaBEHCTBA
®d(u,,)=Q1-a)/2=(1-0.05/2=0.475

ITo Tabnune ¢pynxunu Jlannaca HaxoquM U,=1.96.

Tak kak |U >U,,, TO HYJIEBYIO TUNOTE3y OTBEPraeM, IPYTHMH CJIOBAMHU, BHIOOPOUHAS U

Ha6n
TUIIOTETUYECKAsi TEHEPAIbHAS CPEJHUE PA3INYalOTCs 3HAUUMO.
b) MomHocTs kputepus npoepku runote3bl Ho 3aBucut ot Buga H1. B namewm cinyqyae Hl:
a#ag, M03TOMY MOIIHOCTb JIBYCTOPOHHEI'O KpUTEPUS paBHA
1-B=1-((@(u,, —4) + (D, + 1)),
I'ne Ugp ¥ A HaXOOAT U3 PABEHCTB:

@(ux,,)=1_7a, /’t=@, (3, =a=X=2756; a,=26)

Torna:
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1-0.05

@(u,,) = 0475 u —196 4 (2756-26)v100
Kp 2 P

5.2
1-=1-((®(1.96-3) + (@(1.96 + 3)) =1— (@(-1.04) + ©(4.96)) =
=1-(-0.3508 + 0.5) = 0.8508
Wrak, mottHOCTH KpuTepus 1-$=0.8508
Ilpumep 2.
[TycTh BBITIOTHEHBI BCE YCIOBHS MPEABIAYIIETO MPUMEPa, KPOME albTePHATUBHOM THUIIOTE3bI
H1. 3xecy H1: a=27.56> a =26.

Tpebyercs: a) mpoBeputs runoresy Ho: a=ag; 6) HaiiTu MOIIHOCTH KpUTEepHs mpoBepku Ho.
Pewenue: a) ancino Uy,p, HAXOIUTCS KaK:

_ (¥F—a,)Vn _ (27.56-26)v100 _ 2

6J
o o 5.2
Tak Kak a>ap, TO KpHTHUYECKas 00/1acTh IIPAaBOCTOPOHHSS, ee rpadHK UMeeT BHI:
A

3

U

Hl:a>a
fN(O,l)
0
0 MPABUITY 2 YHCIIO HAXOIUTCS U3 yCIIOBHSI:
1-2a 1-2%*0.05
D(U,,) = = =0.45
( Kp) 2 2
W3 Tabmunpl cuexyer, 4To Ugp=1.645. Uuasi=3>U,=1.645 , mnosromy rumnoreza Ho

OTBEpraeTcs.

b) IIpu xoukypupytomei runoreze H1l: a>ap MOIIHOCTh MpaBOCTOPOHHEro Kputepus 1- 3
paBHa
1-p=05-2(u,, - 1)

FI[G qu HaxXOoJdAT TaKXKC KaK M BBIIIC U3 YCIIOBUA:

o) =122 A=M=(27.56—ze)7m=3, u_ =1.645
v 2 - 5.2 w

Torna momHoOCTE KpuTepus nposepku Ho paBHa:
1- 4 =05-d(1.645-3) =0.5+PD(-1.355) = 0.5+ 0.4091 = 0.9091

Ilpumep 3.
ITo pesynpTaram N=9 3aMepoB YCTAHOBIEHO, YTO CpPEAHEE BpPEMs M3TOTOBJICHUS JETalU
X =48c. mpeanonaras, 4YTO BpEMs H3TOTOBICHHMS — HOPMAJIbHO pACHpEICNICHHAs CilydaiiHas

BEJIMYMHA C JUCIIepcue 6%=9¢?, Ha ypoBHe 3HaunMMocTH 0=0.05 pemuTs: a) MOXKHO JIU MPUHATH
50c B KauecTBE HOPMATHUBHOTO BPEMEHH (MaTEeMaTHUECKOTO OXKHUAAHUS) U3TOTOBIECHUS AeTanu? 0)
MOYKHO JIM MIPUHATH 32 HOpMATUB 49¢? KakoBbI BEPOSTHOCTH TOTO, YTO MPHUHATHIE pEIIeHUs OyayT
OIMOOYHBIMU?

Pewenue. A) no ycnosuto, HyneBas runoreza Ho: ap=50c. T.x. B pe3yabTare BHIOOPOUHBIX
HaOmroeHuit momydeHo x =48c, TO B KadecTBE albTepHATHBHOM Bo3bMeM rumotesy HI:
a=48c<50c.

Tak kak a<ap, TO KpUTHYECKasi 00J1aCTh JIEBOCTOPOHHSIA, TpauK ee MMeeT BU/I;
A

H1-a<a
fN(O,l)

v

“Uin 0
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MIPUHUMAS TTPABUJIIO 3, TIOJTYYHM: qu/=-qu, Uxp HAXOAMM M3 PAaBEHCTBA
1-2a  1-2*0.05

P(u,) =— 5~ =045, u, =1.645
CrnenoBaTeabHO,
u'p =-1.645
Haiinem U6,
U - (¥ —a)Vn _ (48-50)v9 _ L

Ha6n o 3

Tak kak Ugae,=-2< u/Kp=-1.645, TO MO NpaBWIy TpU HYJEBYI Tunoresy Ho q0imKHBI
OTBEPTHYTb.

b) 3necy ap=49c, a=48c., T.e. ap™a, MoITOMYy mpuUMeHseM mpaBwio 3. M3 mpeapiaymiero
IIyHKTA CIIEIyeT, 9To U » =1.645; u’y, = —1.645

Breraucioum

_(F-ay)Vn _ (48-49)\9
Ha6a o 3
Tak kak Uya6,>-Uxp, TO Ho HE OTBepraem.

Beraucnum BCPOATHOCTD OIINOKHU BTOPOT'O poaa

U -1.

p =P, (Ho) = % +%(D(ukp +A),

Jn  (48-49)\9
rae U, =1.645, A=(a—a,)— :; =-1
o} 3
Torma
p= 1 Lo06as) =L tx0a8a3- 07422,
2 2 2 2
Wrak, mpuHuMmas 3a HOpMatuB a=49c, MOXXHO JONMYCTUTh OMMOKY BTOPOrOo poja, ee
BEpOATHOCTH p=0.7422.
3aiaHus i CaMOCTOSITEIbHOU PAaOOTHI:

[TpenycMOTpeHbI BapUaHTOM CTY/IEHTA.

PexkoMeH1aluy 110 BEIMOJIHEHHUIO 3aJaHUM U MOATOTOBKE K MPAKTUUYESCKUM 3aHATHIM:
O3HAaKOMHUTECS C TCOPCTUUCCKUM MaTCpruajioM, MNPCACTABIICHHBIM B TPETHEM pPa3acic I[aHHOﬁ
JUCHUITIINHBI.

OcHoBHas nuTeparypa
1.I'mypman, B.E. Teopus BeposTHOCTEH 1 MaTeMaTHYeCKasi CTATUCTHKA : y4e0.mocobue /i By30B /
B.E.I'mypmas. - 12-e uzn.,crepeorut. - M.: Beicmas mkona, 2007. - 479 c.
JlononHuTENBHAS IUTEPATYpa
2.I'mypman, B. E. PykoBoJICTBO K pemIeHHIO 3a/1a4 0 TEOPUH BEPOSTHOCTEH W MaTeMaTHYeCKOH
cratucTtuke: yuebHoe nocoodue / B. E. I'mypman. - 11-e usn., nepepal. u nomn. - Mocksa : FOpaiir,
2011. - 404 c.

IIpakTHueckoe 3ausaTue Ne 4
JTansl NPOBEPKHU THIOTE3.

[{enb paboTHI:

W3yuuTh Tansl NpOBEPKU TMIIOTE3, PEIINUTh 3a/1a4U.

Bun 3aHATHS B MHTEPAaKTUBHOW, aKTUBHOW (OopMe: BBINOJIHUTH 33JJaHUE U pa300paTh KOHKPETHBIN
puMep

3ajaHue:

[Ipou3BeneHo MO YeThIpe HCIBITAHUS Ha KaKJOM M3 TpexX ypoBHeW ¢akropa F. Metomom
JUCIIEPCUOHHOIO aHanu3a INpu ypoBHe 3HauuMocTH (.05 mnpoBepUTh HYJIEBYIO THIOTE3Y O
paBEeHCTBE TPYNIOBBIX cpenHuX. [Ipenmosaraercs, 4To BBIOOPKM M3BJIEYEHBl U3 HOPMaJbHBIX
COBOKYITHOCTEH C OIMHAKOBBIMHU TUCIIEPCUSMH. Pe3ynbTaThl HCIIBITAHUM IPUBEICHBI B TAOIHUIIE:
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Howmep ucnipitanus i YpoBHH dakTopa
F1 F2 F3
1 38 20 21
2 36 24 22
3 35 26 31
4 31 30 34
I'pynnoBas cpenssis x;

1. Omnpenenuts rpynnoBbie CpeIHUE.
2. ITlpumensarts Benuuuny C paBHYIO TPYIIIOBOM cpeaHen
3. 3anomHuTh TAOIUILY

Howmep YPOBHU ®AKTOPA Hrtorosel
HCIBITAHH F1 F2 F3 i cTonbelr
A Yi1 yi12 Yi2 yiz2 Yis Yi32
1 -
2 -
3 -
4

T =2 - - - ZT]? -

4. Haiith: Sobur StbaKT; Socts Sz(l)al(Tv SZOCTa Fﬁa6n, FKp -?

3aaHus JUIs CaMOCTOSITEILHON Da6OTLII

HpeI[YCMOTpeHI)I BAapHWaHTOM CTYJCHTA.

PexoMeHalMy 10 BEINOJHEHHUIO 3aJaHUM U MOJATOTOBKE K MPAKTUYSCKUM 3aHSATHUSIM:
O3HaKOMHUTBCA C TCOPCTUYCCKUM MaTCpuajioM, MPCACTABJICHHBIM B YCTBECPTOM pas3aciic JTAaHHOM
JUCHUITIINHBI.

OcHoBHas nuTeparypa
1.bannun, K.B. Teopus BeposiTHOCTEH U MaremaTuyeckas ctaTucTuka : yueOHuk / K.B. bannun,
B.H. banuteikos, A.B. Pykocyes. - 2-e u3z. - M. : Jlamkos u Ko, 2014. — 473 c.
JlononHuTENBHAS IUTEPATYpa

2.I'mypman, B. E. PykoBoJICTBO K pelICHHIO 3a/1a4 110 TEOPHH BEPOSITHOCTEH W MaTeMaTH4eCKOH
cratucTtuke: yuebHoe nocoodue / B. E. I'mypman. - 11-e uza., nepepad. u nom. - Mocksa : FOpaiir,
2011. - 404 c.

IIpakTnyeckoe 3anaTue Ne S
OaHo(paKTOPHBIN JMCIIEPCHOHHBbIN aHAJN3. [[ByX()aKTOPHBIA AMCIIEPCHOHHBINA AHAJIM3.

[lenb paGoTHL:

N3yuuTh qUCEpPCUOHHBIN aHAIN3, PEIIUTD 3a/1a4H.
Bu 3aHATHS B MHTEPAKTUBHOW, aKTUBHOU (hOpMe: BBIMTOJHUTH 33JIaHNE U Pa300paTh KOHKPETHBIN
npumep
3ajgaHue:
Ilpumep 1.

Pe3ynapTaThl  3aBHCHMMOCTH YacTOTBI JIpOXKaHUS KOpIyca JABUTareds Kak (QyHKIUsS
CIeNUaIbHOTO OpacieTa, 0JIeTOTO Ha KOPIyC AaHbI B Ta0. 1.

Tabauua 1.

Bec
opacnera(hyHT) 0 1.25 2.5 5 7.5

HcnbiTyemsli
O6paboT L 1 2 3 4 5
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1 3.01 2.85 2.62 2.63 2.58
2 3.47 3.43 3.15 2.83 2.70
3 3.35 3.14 3.02 2.71 2.78
4 3.10 2.86 2.58 2.49 2.36
5 3.41 3.32 3.08 2.96 2.67
6 3.07 3.06 2.85 2.50 2.43

[TpoBeputh HyneByto runore3y: Ho —apoxaHnue kopiiyca He 3aBUCUT OT Beca Opaciera.
ITycTh o - ypoBeHb 3HaunMocTH. [lepeiizeM ot ganHbIX Tabi.1 K ux panram (tadi.2).

VcnpITyemblii/o0paboTka 1 2 3 4 5
1 5 4 2 3 1
2 5 4 3 2 1
3 5 4 3 1 2
4 5 4 3 2 1
5 5 4 3 2 1
6 5 4 3 2 1
ri 30 24 17 12 7
r.j 5 4 2.8333 2 1.1667

Ij — CyMMa PaHI'OB 10 Ka)KIOMy CTOJIOLY; I'.j — CPETHHE PAHI'OB IO CTOJIOLAM.
HOI[CTaBJ'I}I}I 9TH 3HAYCHHUS B BBIpAKEHHE CTaTHCTHKH Ppunmana npu n=6 u k=5, momyunm:

Zr 3n(k+1) = — 22 (307 1242 +167 112 +7%)—3.6(5+1) = 22.5333
nk(k )& 6-5(5+1)

Jljis MpOBEpKU C IOMOIIBIO CTATUCTHKH S THIIOTE3bI HO MPOTUB MPOU3BOIBHBIX albTEPHATHB
none3yiorest pacnpenenenneM x> ¢ (k-1) cremensmu cBoGompel. Ilpi 0=0.05 cOOTBETCTBYIOIIas
IIPOLICHTHAS. TOYKaA pacrpeneneHust ectb x2(4;0.05)=9.488. Ipu a=0.01- %2 (4;0.01)=13.292, npu
0=0.001- y%(4;0.001)=18.51. VunursBas, uro S>x(4;0.001), MbI oTBepraem ruroresy Ho B monb3y
anbTepHaTHBBl Ha ypoBHe 3HauuMmocTH 0=0.001. CormacHo TabiaumaMm pacrpeneneHus X2(4),
MUHHMAaJIbHBI ypOBEHb 3HAUYUMOCTH, TIpU KOTOPOM THIOTE3a OTBEPraercs B  IOJIb3Y
anbrepHaTuBbl, paBeH a.=0.00016.

Tak kak S>X2(1.a)(k-1), To runoreza Ho orBepraercs, npuaumaercss H1: npoxanue kopryca
3aBHCHUT OT Beca Opaciera.

Ilpumep 2.

B ycnoBusx mpenplaymiero InpuMepa 3a  ajdbTEpPHATHMBHYKO Tunore3dy Bo3pMeM HI:
BO3pACTalolllee BIUSHHUE BO3JECUCTBUS MOHOTOHHO H3MEHSIOIIETOCS YPOBHS IIPOBEPSEMOIO
dakTopa.

W3 Tabnuipl BUJIHO, YTO 4YacTOTa JIPOXKAHMUS YMEHbBIIACTCA NPU yBEJITMUYEHUHU Beca Opaciera.
Yrobsl mpumeHuTh Kputepuil lleipka HeoOXonnMo oOecrneyuTh BO3pacTarollee BO3JIEHCTBUE
ypoBHeH (hakTopa. [[ys 3Toro mpoBoAUTCS MepeHyMepalys cToJa0110B Ta0IMIIbl pAaHTOB B 00OpaTHOM
nopsiake: Homep j=1 OyaeT COOTBETCTBOBATH MATOMY CTOJIOIY, HOMEp j=2 — 4eTBEpTOMY CTOJIOIY U
T.J.

Torna cratuctuka L [efimxa Oyaer umeTs BUI:

K
L=>j-r, =7+2*12+3*17+4*24+5%30 =328
j=1
ITo Tabmuue (puin.2) uucio Lyp ipu 1—a = (L) Oyner pasHo:

ITpu 0=0.05 uncno Lip=2.58;
3aTeM HaAXOOUM:

. L-nk(k+1)?/4  328-6*5%(5+1)2/4

- = =4.75
(nfk? k) /14a(k —1)f©  (6U25-5)*/144%4)"7
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*
T.x. L >Lyp, To Ho oTBepraercs, mpuaumaerca H1.
3aZ[aHI/I}I AJIA CaMOCTOSITEILHOU DaGOTLIZ
[TpenycMOTpeHbI BAPHAHTOM CTYICHTA.

PexoMeH1aliiu 10 BBIMOJHEHHUIO 3aJaHUHM U OATOTOBKE K MPAKTHUYECKUM 3aHATUSIIM:
O3HaKOMUTBCA C TEOPETHMUYECKUM MaTepHalioM, MPEACTAaBICHHBIM B MSITOM pasjeiie JaHHOU
JUCILIUILINHEL.

OcHoBHast IuTeparypa
1.I'mypman, B.E. Teopus BeposTHOCTEH 1 MaTeMaTHYecKas CTAaTUCTHKA : yde0.1mocooue 1st By30B /
B.E.I'mypmas. - 12-e uzn.,crepeorur. - M.: Beicmas mkona, 2007. - 479 c.
JlononHuTenbHAs TUTEpATypa
2.I'mypman, B. E. PykoBOJACTBO K pELICHHIO 3a/1a4 10 TEOPHH BEPOSITHOCTEH M MaTeMaTHYeCcKOn
craTuctuke: yuyeonoe nocooue / B. E. 'mypman. - 11-e uza., nepepab. u gom. - Mocksa : FOpaiir,
2011. - 404 c.

IlpakTuyeckoe 3ansaTue Ne 6

MHoro¢pakTOpHbIi KOPPEJSAUNOHHO- PErpecCHOHHbIN aHAJIN3.
[{enb paOoTHL:
N3yunTh MHOTO(AKTOPHBII KOPPENSLMOHHO- PErPECCUOHHBIN aHaNU3, PEUIUTh 33/1a4H.
But 3aHATHS B MHTEPAKTUBHOMN, aKTUBHOM (hopMe: BBITIONHUTH 33/IaHUE U Pa300paTh KOHKPETHBIN
npumep
3ajaHue:
Ilpumep 1.

[To BBIOOPOYHBIM JaHHBIM O BBIpaOOTKE pAetaneid 3a cmeny 20 pabounmu 1exa,
MPEJICTAaBICHHBIMU B Tabmule, TpeOyeTcs BhISIBUTH 3aBUCHMOCTh NMPOU3BOIUTEIHHOCTH TPyAa Y OT
JBYX (PaKTOPOB: BHYTPEHHUX IIPOCTOEB X1 U KBATU(PUKALUU pabOUuX Xy,

HcxonHble faHHbIE 1Sl HIOCTPOECHUS PETPECCUOHHONW MOJEIIH, ITOTYyYEHHBIE

HKCIEPUMEHTAIBHO
ITopsiakoBBIN HOMED BuyTtpucmeHHbIe Kpanuduxanms JlHeBHas BbIpabOT-Ka
pabouero MIPOCTOU, MUH pabouero (Tapud-Hblii pabouero, miT.
X1 paspsn) X2 y
1 15 3 86
2 18 4 88
3 25 5 94
4 30 2 77
5 24 4 92
Wtoro 112 18 437
CpenHee 3HaUEHUE 22.4 3.6 87.4

[Tocie mocTpoeHHs MOAETM HEOOXOAMMO MPOAHAIM3UPOBATh  PA3IMYHOIO  poja
XapaKTEPUCTUKU TECHOTHI CBS3U MEXAY 3aBUCUMON M HE3aBHCUMBIMH MEPEMEHHBIMH U IIPOBEPUTH
aZieKBaTHOCTh Mozienu. [locnenoBaTenpHOCTD caenyronas:

1. [lapnble KO3PPUIUEHTH KOPPENIALNH.

2. YacTHble KO3 HUIMEHTH KOPPEIAIIH:

3. CoBOKyIHBIN K03 PHUIINEHT MHOKECTBEHHOW KOPPEIISIIHH:

4. CoBOKYIHBIA KO3()PHUIIUEHT MHOKECTBEHHOM JIeTEpMUHAIIH:
3ajaHus Ui CaMOCTOSITEIbHONW PabOThI:
[TpenycMOTpEHbI BapUaHTOM CTY/IEHTA.

PexoMeHnmanmy mo BEIDOIHEHUIO 3aJaHUI U TOATOTOBKE K MPAKTUYECKUM 3aHATUSIM:
O3HaKOMUTBCA C TEOPETHYECKUM MaTEpHaJIOM, MPEACTABICHHBIM B IIIECTOM pas3Jeie JTaHHOU
JIUCILIUILINHEL.

OcHoOBHas JuTepaTypa
1.I'mypman, B.E. Teopust BeposTHOCTEH 1 MaTeMaTHYECKasi CTATUCTUKA : y4e0.mocobue /i By30B /
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B.E.I'mypmas. - 12-¢ u3z.,crepeotun. - M.: Beiciias mkomna, 2007. - 479 c.

JlononHuTenpHas IUTEPATYPA
2.I'mypman, B. E. PykoBOACTBO K PEIICHUIO 3a/1ay 1O TEOPUU BEPOSTHOCTEH M MaTeMaTHUECKOU
cratucTuke: yueonoe nocodue / B. E. 'mypman. - 11-e uza., nepepad. u nom. - Mocksa : KOpaiir,
2011. - 404 c.

9.2. MeTtoanyeckue yKa3aHusi M0 BHINOJTHEHUIO KYPCOBO padoThl

ITopsiiok BBINOJIHEHUSI KYPCOBOH padoThlI.

JIisi BBITIOJIHEHHSI KYpCOBOM pabOThI CTyJE€HTaM MPENojaBaTeiib BBIIAET BapUAHT CXEMbI
3JIEKTPUYECKOM CETH.

l'otoBas kypcoBasi paboTa caaeTcsi MPeroJaBaTeio Ha MPOBEPKY 3a 2 HeAeld A0 Havala
9K3aMEHAIlMOHHOM ceccuu. Pe3yabTaToM IpOBEpPKU MOTYT OBITh:

— <«JIOIYLLEH K 3aIluTe»;
—  IOMYIIEH K 3alIUTe Mociie A0pabOTKH 10 3aMEYaHUSIMY,
— «HE IOMYILIEH K 3aIuTe».

Ecnu mocne mpoBepku KypcoBasi paboTa peKOMEHAOBaHa IpernojaBaTelieM K 3alluTe, TO
clleyeT HOATOTOBUTHCA K €€ 3allUTE.

B cnyuyae BbISIBIEHHS TpH MPOBEpKE OMIMOOK M HETOYHOCTEH, CTYAEHT IOIMYCKAaeTCs K
3alIUTe KypCOBOM paOOThI TOJIBKO MOCIIE UX YCTPaHEHHUSI.

B mnocnennem ciyuyae TpeOyercs mepenenaTh KypcOBYIO pabOTy B COOTBETCTBUU C
peabsSBIsIEMBIMU TpeOoBaHUAMH. Eciu KypcoBasi paboTa He peKOMEH0BaHa IPEroiaBaTeyieM K
3alUTe, TO Mocie nepepadboTku paboTa BHOBb CA€TCS HA IPOBEPKY.

be3 3amuThl KypcoBoit paboThI CTYAEHT HE JIOMYCKAETCA K cllaue IK3aMeHa Mo TUCHIUIUINHE.

3amuTa KypcoBOM pa0OThl MPOU3BOJUTCS B 4Yachl, OMpEICIICHHbIE B COOTBETCTBUU C
pacnucaHueM 3aHSATUM.

Ha 3amure kypcoBoit paOoThl CTYA€HT B KpaTKOM (opme HM3i1araeT OCHOBHBIE PE3YNIbTaThI,
MOJIYYCHHBIE B XOJI€ €€ BBIMOJHEHUS U MPAKTHYECKYI) 3HAYMMOCTHh BBITIOJIHEHHOW PalOTHI,
OTBEYAECT Ha BO3HUKIINE B XO€ 3aIUTHI BOIIPOCHI.

PexoMeHgaunu 1o BBINOJHEHUIO KYPCOBOH padoThl.

3ajlaHue: CIPOEKTUPOBATH ANEKTpUUECKyto ceTh 10 KB 1 cocTaBUTh NPOTrHO3 €€ AaJIbHEUIIIEro
pa3BUTHS HA OCHOBE MAaTEMATUYECKOTO MOJIEITUPOBAHUA.

HcxonHble faHHbIE: CXeMa JJIEKTPUUYECKON CETH.

Bo BBenmeHuun  HEOOXOAMMO  OMUCaTh  OOIIME  TOJOXKEHUS O  MaTeMaTH4YeCKOM
MOJIETUPOBAHUU M UH(POPMAIIUIO O TOM, UYTO MPEIOJIAraeTCcs BBHIMOJIHUTh B KYpCOBOM paboTe.

OCHOBHAasl YaCTb COAEPKUT ITAIbI:

1. Tlpu BepOSITHOCTHOM 3aJaHMH HArpy3KH PAaCCUMTATh MOTEPH IMOJHOW MOIMHOCTH W DHEPTHUH B

MIPOEKTUPYEMOHN AIIEKTPHUUECKOI CEeTH.

1.1. PaccuuTaThb WHTETpaIbHBIX XapaKTEPUCTUK JEHCTBUTENBHBIX W MHHMBIX COCTaBISIOIIMNX

MapaMeTpOB PEXKNUMOB

1.2. PaccunTarh BEpOSTHOCTHBIE XapaKTEPUCTUKKA MOAYJISl KOMIUIEKCHOM CITy4yailHOH BETMYHHBI

napaMeTpa pexuma.

1.3. PaccunTarh noTEpH MOIIHOCTH MPH BEPOSITHOCTHOM 3a/IaHUH HArpy3Ku.

1.4. OnpenenuTh NOTEPHU 3JIEKTPOIHEPTUH B DIIEKTPUIECKOH CETH.

2. TocTponTth JNWHEHHYI0 MaTeMaTHYECKYI0 MOJIENb JUIsi ONpENeNICHHs TOTeph aKTHBHOW MOIIHOCTH

CEeTH B 3aBHCHMOCTH OT PEAaKTHBHOTO CONPOTHBICHHS JMHWH, TOKa HArpy3ku u Ko3(ddummenta

pacnpeneneHusl.

1.1. PaccuuTats:

- [Tapubie K03 PpHUIHEHTH KOPPENSALINHU U CAeNaTh BHIBO/BI.

- YacTHble KO3 PULIHMEHTH KOPPETSILKN U CAEIATH BHIBOJIBI.

- COBOKYIIHBIE KO3((PULIUEHTBI MHOKECTBEHHOH KOppEeSIIMM M JACTEPMUHALMU M CHENATh

BBIBO/JIBI.
1.2. Pemmts cucteMy JTMHEHHBIX YpaBHEHHUH ¢ MOMOIIBI0 iporpaMmbl CJIAY.
1.3. TIpoBepuTh aneKBaTHOCTE pa3padOTaHHONW MaTeMaTHYECKO MOJIeIH:
- C nomomupro kputepust Puirepa NpoBeCTU NPOBEPKY 3HAUUMOCTH YPaBHEHUS PETPECCUH.
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- C nmomortnsio kputepust CThIOACHTA OI[CHUTh 3HAYUMOCTD KOO(P(PHUIIMESHTOB PETPECCHH 8y, 8y, 3
U COBOKYITHOTO KO3 (PHUIUEHTA KOPPEISIIUU— CIENAThH BBIBOJI.

1.4. Ocy1iecTBUTh HOUCK (HAKTOPOB, YIIYUIIAOIINX PE3yIbTaTUBHBINA IIPU3HAK.

B 3aknroueHny HeoOX0UMO MTPOBECTH aHAINU3 BBITTOIHEHHOU paboThl. CaenaTh BIBOIBI O
pabore.

CHHCOK JIUTepaTyphl:
I'puropeeBa, T.A. Teopusi BEpOATHOCTE U MaTEMaTHUYECKas CTATUCTUKA: METOAUYECKUE YKa3aHUs
/ T.A. I'puropseBa — bpatck: U3a-Bo bpl'Y, 2014. —43 c.

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Mid, UCTIOJb3YEMBIX ITPA
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA IO JUCHUIIJIMHE

-Microsoft Imagine Premium
-OC Windows 7 Professional
-Microsoft Office 2007 Russian Academic OPEN No Level
-AHTHBHpYCHOE ITporpammuoe obecrieucaue KasperskySecurity
HpI/I peam3anun JUCHUIINIMHBI IMPUMCHAKOTCSA HWHHOBALIMOHHBIC TCXHOJIOIMU 06y‘-I€HI/IH,
AKTHUBHBIE U UHTEPAKTHUBHBIC ()OPMBI IPOBEICHUS 3aHATUHN, YKa3aHHBIC B pa3aenax 4.3, 4.4.

11. OMMCAHHUE MATEPHUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIAIIJIMHE

Buo Haumenosanue Ilepeuensv ocnoenozo
P Ne JIP unu JIk
3auaAmus ayoumopuu 0bopyoosanusn

1 3 4 5

JIk JlexunonHast ayauropust | AMD Athlon 64 JIk 1-8
(5GHz/250Gh/2Gb/DD-RW), 2

sapa

JIP JIMcIuIeHHbIN Kacce AMD Athlon 64 JIP 1-6
(5GHz/250Gb/2Gb/DD-RW), 2

sapa

I13 JIMCIUIeHHBIH KIace AMD Athlon 64 I13 1-6
(5GHz/250Gb/2Gb/DD-RW), 2

sapa

KP YwuranpHbed 3a1 Ne 3 O6opynosanue 15-
CPU 5000/RAM 2Gb/HDD

(Monurop TFT 19 LG 1953S-
SF);npunrep HP LaserJet P3005

CP Yuraneaenii 3a1 Ne 3 O6opynosanue 15-
CPU 5000/RAM 2Gb/HDD

(Monurop TFT 19 LG 1953S-
SF);npunrep HP LaserJet P3005
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Ipunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMPOME/XKYTOYHOU ATTECTAIIUU OBYUYAIOIIUXCHA IO JUCIUIIJIMHE

1. Onucanue ¢poHAa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne
KOMIIE
TeHIH

DJIeMeHT
KOMIIeTeHINH

Pazgen

Tema

POC

[K-7

T'oToBHOCTE K
Hay4HO-

U3yUYEHHIO
TEXHUYECKON
uHpopManuy,

OTECYCCTBCHHOI'O u
3apy0exXHOr0  OIbITa

M0 TEMATUKE IMPOCKTA

1.0cHoBHEIE
CBEICHUS

1.1.BBenenue.
Crnyuaiinbie
BEJIUYUHLI.
1.2.Yucnossle
XapaKTEPUCTHKU
CIIy4aitHOMN
BEJMYUHBI
1.3.CraTucTuueckoe
pacnpeneneHue
BbIOOPKU

DK3aMeHaIlMOHHBIN
ouer

2.OCHOBHEBIE
3aKOHBI
pacripeneneHus
BEPOSATHOCTEMN

2.1 . buHoMuHaNBEHOE
pacrpeaeneHue.
Pacnipenenenue
Ilyaccona.
IToka3zaTennHOE
pacrpeaeneHue.

2.2 . HopmainbHOE
pacrpeneneHue.
Pacnipenenenue kcu-
KBaJpar.
2.3.Pacnipenenenue
Creronenra. F-
pacnpeneneHue.
CraTuCcTHUYECKHE
OLICHKH

DK3aMeHAIMOHHBIA
ouier

3.Metoabl
MTOJTyYEeHUS
TOYEYHBIX OLICHOK.
WNHTepBanbHbIE
OLICHKH

3.1.Meron
MaKCHUMAaJIbHOTO
[IPaBOIO100USI.
MeToq HaMMEHBIIINX
KBAaJ[PaTOB.
3.2.lnTepBanbHbIE
OLICHKH.

DK3aMEeHAIMOHHBIA
ouser

OIIK-4

CnocoOHOCTh UMETH
HABBIKU
CaMOCTOATEIIbHOMN
paboThI HA
KOMIIBIOTEPE U B
KOMIIBIOTEPHBIX
CETAX, OCYIIECTBIISITh
KOMITBIOTEPHOE
MOJIeTUPOBaHUE
YCTPOMCTB, CUCTEM U

4.TIpoBepka
CTaTUCTUUYECKUX
THUIIOTE3

4.1. Dramnsl IpoBEpKHU
runores. [IpoBepka
TUIIOTE3bI O
paBEeHCTBE
BBIOOPOYHOM
CpEIHEN.

4.2. TIlpoBepka
TUIIOTE3BI O
3HA4YEHUU MarT.

0K JaHUH.

DK3aMEeHAIMOHHBIA
ouser
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IIPOLIECCOB C
HCII0JIb30BaHUEM
YHHUBEPCATbHBIX
[IAKETOB MPUKJIATHBIX
KOMITBIOTEPHBIX
IporpaMm

IIpoBepka runoressl
0 3HAYCHUU
JUCIIEPCHH.

5.01H0(haKTOPHBIH,
IBYX(aKTOPHBIN
aHam3

5.1.Bunsl
3aBUCUMOCTEN MEKTY
MIPU3HAKAMHU.
OnHodaxkTOpHBIA
JIUCTIEPCUOHHBIN
aHaJIu3.

5.2. JIByx(akTopHBIH
JIACTIEPCUOHHBIN
aHaJIN3

DK3aMeHaIlMOHHEIN

ouner

6.KoppemnsimonHo-
pErpecCUOHHbIN
aHau3

6.1.MHorodakTopHbI
i KOppeNnsIiuoHHO-
PErpecCUOHHbIN
aHau3.
ITapHbIe
KO3 PHUITUEHTBI
KOPPEJSILIUHU.
YacTtHble
KOd (P HUITUEHTBI
KOPPEJISIIIHH.
CoBOKyIIHbIE
KO3 HUITUEHTBI
KOPPEISALNH
6.2.PerpeccruonHas
MOJIENb.
IToctpoenue
pErpecCuoOHHON
MOJEIIH.

DK3aMEHAIMOHHBIA

ouier
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2. DK3aMeHAUlMOHHbIE BOMPOCHI

Kommerenuun YK3AMEHAIIMOHHBIE No b HAHCHOBAMMC
n/n BOMPOCHI ] pasaeia
Kon Onpenesenune
1 2 3 4 5
1. CnyqaiiHble BETUYUHBI. 1.0OcHoOBHEIE CBEIEHUSI
2.YucioBble XapaKTEPUCTUKU CITydaitHON
BEJIMYMHbI
3.CraTucTudeckoe pacrpeeneHne
BBIOOPKH
I'oroBHOCTB K
U3YYEHUIO 4.buHOMMHAIBHOE paclipeielIeHue.
Hay4HO- 5.Pacnpenenenue I[lyaccona. 2.0CHOBHBIC  3aKOHBI
TEXHUYECKOH 6.IToka3zarenpHOE pacnpeaeeHue. pacripesiesieHus
1. | [IK-7 | uadopmarym, 7.HopmanbHoe pacnipeenieHue. BEpPOSITHOCTEN
oTedyecTBEeHHOro u | 8.PacnpeneneHue kcu-kBaapar.
3apyOeKHOTO 9..Pacnpenenenne CThrO/ICHTA.
OTIBITa o | 10. F-pactipenencuue.
tematuke npoekta | 11.Craructuueckue oleHKu
12.MeTo MakCHMaJIbHOTO 3.Metoabl nony4yeHus
npasaononoous. 13.MeTox HaMMEHBIINX | TOUYEYHBIX OLICHOK.
KBaJ[paTOB. WuTepBanbHble
14..VIuTepBaibHbIE OLIEHKH. OLICHKH
15.3Tansl mpoBEepKH TMIIOTES. 4.TIpoBepka
16. IIpoBepka runoTes3sl O paBEHCTBE CTaTUCTUYECKUX
Crnioco6HOCTB BbIOOPOYHOM CpeHEN. TUIOTE3
UMETh HaBBIKU 17. IIpoBepka runoTe3sl O 3HAYEHUU Mar.
CaMOCTOATENIBHON | OXKUJAHUH.
paloThI Ha 18.IIpoBepka runoTessl 0 3HaYEHUU
KOMIIBIOTEPE U B | IUCIIEPCHH.
KOMITBIOTEPHBIX
CeTsIX,
OCYILECTBIATh 19.Bust 3aBUCHUMOCTEN Mexay | 5.0qH0(paKkTOpHBIH,
KOMIIBIOTEPHOE IIPU3HAKaAMHU. 20.01H0(aKTOPHBIN | ABYX(PAKTOPHBII
2 OIIK- | MopenupoBaHue JCIIEPCUOHHBINA aHAJIN3. aHaIu3
' 4 YCTPOMCTB, 22. JIByx(aKTOpHBII TUCTIEPCUOHHBII
CUCTEM U aHaIu3
IIPOLIECCOB C
HCIIOJIb30BAHUEM
YHHUBEPCAIbHBIX 23.MHorodakTopHbIi KoppensuuonHo- | 6.Koppensunonso-
[1aKETOB PErpeCCHOHHBIN aHAIN3. pEerpecCUOHHBIN
MPUKIIATHBIX 24 ITapHble K03 (HUIMEHTHI KOPPEISALUH. | aHAIN3
KOMITBIOTEPHBIX 25.YacTtHble KO3PGUITUEHTHI
Iporpamm Koppemsinuu. 26.CoBOKyIHbIE
KO3 HUILIMEHTHI KOPPETSILHUU
277.PerpeccuonHasi MOJI€Jb.
28.ITocTpoeHne perpecCHOHHON MOAEIH
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3. Onucanue nokasareseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

Iloka3zaTenu Ounenka Kpurtepun
3HaTh OuneHka «OTJIMYHO» BBICTABISETCA B
(TIK-7): Cly4ae, €ClId CTYJICHT IEMOHCTPUPYET:

- OTe4yecTBeHHBIN U — BCECTOPOHHEE CHCTEMaTHYEeCKOe
3apyOeKHBIN OTBIT IO 3HaHHUE MPOrPaMMHOT0 MaTepHuaa;
TeMaTHKe IPOEKTa, OTIHUHO — TpaBUIBHOE BBITIOJIHEHHE
- OCHOBHbBIE€ TEPMUHBI, MIPAKTUIECKIX 3aaHuH,
HCIIOJIb3YCMBIC B HAYYHO- HAlpaBJIEHHBIX HA  IPUMEHEHUE
TEXHUYECKOH JIUTEpaType Mo IPOrPaMMHOTO MaTepUaa;

TEOpUH BEPOATHOCTEU U — TpaBWJIbHOE IIPUMEHEHUE
MAaTEMATUYCCKOU CTAaTUCTUKE, OCHOBHBIX IIOJIOKCHUN

-OCHOBHBIC 3aKOHBI MPOrpaMMHOI0 MaTepuana.
pacIpCaACICHUA BEPOATHOCTECH, OneHka «XOpOIIO» BBICTABISAECTCA B

(OIIK-4): cllydae, €Clid CTYJEHT IEMOHCTPUPYET:
-Metonbl 00pabOTKH TaHHBIX. — HEJOCTaTOYHO  TIOJTHOE  3HaHUE
Ymers IPOrpaMMHOT0 MaTepuaia;

(HFI[<-7)- 5 xopoio — BBIOJHEHHE C HECYIIECTBEHHBIMU
~110Iy4aTh HCOOXOAUMYTO OIIMOKAMU MPAKTHUYECKUX 3aaHuid,
HaquO'TeXHqugKyg) HAIIPaBJIEHHBIX ~Ha  IPUMEHEHHE
uHpopmanuo, 06pabarnBath IPOrpaMMHOr0 MaTepuaa;

ce, NpUMEHEHHUE C HECYIIECTBEHHBIMU

- Mcnonb3oBath noiyueHHbIe OIIMOKaMU OCHOBHBIX MOJIOXKEHUN
3?IaHm Ha IpaKTHKe, IPOrPAMMHOTO MaTepUaa.
~IPOBOJIUTE aHAIINS, Onenka «yIOBIIETBOPUTEILHO
HOOJ;IYIEGAI:IHHX AaHHBIX. BEICTABIIIETCA B CIIydae, €CIIM CTYJAEHT
( ) JE€MOHCTPHUPYET:

- OCyIIeCTBIATh
— YaCTUYHOE 3HAHHE MPOTPAMMHOIO
KOMITBIOTEPHOE .
. Marepuana;
MOJICJIUPOBAHUE YCTPOICTB, Y1OBJIETBOPUTEIb
— YacTUYHOE BBITIOJTHEHUE
CHCTEM U IIPOILIECCOB C HO .
MPAKTUYECKUX 3aJlaHuH,
HCIIOJIb30BaHUEM
HalpaBJICHHBIX HA  MPUMCHCHHE
YHHUBEpPCAIbHBIX MaKETOB
POrPaMMHOTO MaTepHaa;
MIPUKITATHBIX KOMITBIOTEPHBIX
YaCTUYHOE TPUMEHEHHE OCHOBHBIX
IPOTPaMM. .
MOJIOKEHUH MIPOrPaMMHOTO
Baazers Marepuasia
(TIK-7): pHaja.
Ornenka «HEYIOBJIETBOPUTEITHLHOY

-JloCTaTOYHBIM ypOBHEM

BBICTABIISIETCS B Cllydae, €Cld CTYICHT
MOHMMAaHUS MaTepuana, u

JEMOHCTPHUPYET:
CIIOCOOHOCTBIO 5
CAMOCTOSTENBHO — CYIIECTBEHHbIE MPOOENbl B 3HAHHUU
BBICKA3bIBAaTHCS HA HAYYHO- TpOTpaMMHOTO Matepuana,
TEeXHHUECKOM A3bIKE, Hey1OBAETBODH — TPUHIUNUAAIBHBIE  OMHUOKH  TIPH
-3HaHUSIMU OTEUECTBEHHOTO H TeIBHO BEITOTHCHHIH MPAaKTHHCCKHX
3apyGEKHOrO  OMbITA 110 3a/laHui, HaTPaBIEHHBIX Ha
TeMaTHKe MPOEKTA. MIPUMCHCHHE MIPOTPaMMHOTO
(OTIK-4) MaTepuana;

- HaBBIKAMHU CaMOCTOSTEIIFHOM
pa6OTLI Ha KOMIIBIOTCPE U B
KOMITBIOTCPHBIX CETAX

HEBO3MOXHOCTb IPUMCHCHHA OCHOBHBIX
MOJI0KEHUN MporpaMMHOro MaTcpuala.
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4. MeToauuyeckue MaTepHaJibl, Onpeaesiiollie NMPOUeAYPbl OLEHUBAHUS 3HAHWI,
YMEHHIi, HABbIKOB M ONBITA 1eATEIbLHOCTH

Jucuunimua Teopuss BEpOATHOCTEM W MaTeMAaTHYeCKash CTAaTUCTHKA HalpaBJ€HAa Ha
O03HAaKOMJICHHE C HAyKOH MATEMAaTHKOH, M €€ NPAKTUYECKUM IMPUMEHEHHEM B H3MEPUTEIbHBIX
CHCTEMaxX; Ha IOJYYECHHE TEOPETUUYECKUX 3HAHUW M IPAKTUYECKMX HABBIKOB MCIIOJIb30BaHUS
aHanM3amMu OOpaOOTKM JaHHBIX JUIS MX JaJbHEHIIEro WCIOJIb30BaHUA B MPAKTHYECKON
JIEATEIIbHOCTH.

N3yueHnne qUCHUIIIMHBI IPEAYyCMAaTPUBAET:

— JIEKLIUH,

— nabopatopHbie pabOTHI,

— MPAKTUYECKUE 3AHSITHS.

— KYpPCOBYIO pabory,

— CaMOCTOSITENbHYIO PadoTy,

— DJK3aMeEH.

B xonme ocBoenus pazgena 1 «OcHOBHbBIE CBEACHUS» OOydYaroImIMecs IOJKHBI YSICHHUTD:
Pa3HOBHIHOCTH CIIy4allHbIX BEIWYWH, UX YHCIIOBBIE XapPAKTEPHUCTUKH, IMOHITUE CTATUCTHYECKOIO
pacnpezeneHus: BBIOOPKH,

B xone ocBoenust pazjena 2 «OCHOBHBIC 3aKOHBI PACIIPEICIICHHS BEPOSITHOCTEI» 00yJaroImecs
JIOJKHBI 3HATh 3aKOHBI pacipeiesieHrs BEpOosATHOCTEN: bBuHOMUHANBHOE pacpeieieHue,
pacupenenenue [lyaccona, IlokasarensHoe pacnpenenenue, HopmansHoe pacnipenenesnue,
pacmpezeneHue KCu-KBaapar, pacrnpeaeneniue CTbiofieHTa, F-pacnpeneneHue ux cBoMcTBa,
XapaKTEPUCTHUKH,

B xome ocBoenus pazmena 3 «Meroabl MOTyYEHHs] TOUEUYHBIX OLEHOK. VHTEepBalibHbBIE
OIICHKW» OOydYaromuecss JOJDKHBI 3HATh: OMPEACIICHUS TOYCYHBIX, WHTCPBAIBHBIX OICHOK, HMX
HaXO0/JICHUE.

B xome ocoenmsi paszmena 4 «lIpoBepka CTaTHCTHYECKUX THUIIOTE3» OOYYAIOMIMECS JTOJDKHBI
YSACHUTB: dTallbl IPOBEPKHU TUIIOTES, IPUMEPHI IPOBEPKHU TUIIOTES.

B xone ocBoenus paszmena 5 «OmpHOo(akTOpHBIN, NBYX(AaKTOPHBIN aHAINU3)» 00yYarouuecs
JOJIKHBI YSICHUTH: AUCIIEPCHOHHBIM aHANU3, YMETh MPOBOJUTH OJHOGAKTOPHBIN, NBYX(aKTOPHBIH
aHams .

B xome ocBoenms paszmena 6 «KoppensiMOHHO- perpecCHOHHBIN aHaln3» 00ydaromuecs
JIOJDKHBI YSCHUTB: PETPECCUOHHBIN aHaU3, YMETh MPOBOJIUTH MHOTO(AKTOPHBIM KOPPEISIIIIOHHO-
PErpeCcCUOHHBIN aHAIINS.

B mpomecce mnpoBeneHus J1a0OpaTOpPHBIX pPabOT MPOUCXOAMUT 3aAKPEIUICHUE 3HAHWM,
dbopMUpOBaHNE YMEHHI U HaBBIKOB peallM3alliy MPEACTABICHUS O PA3IUYHBIX ClIOCO0aX aHaIu3a u
00pabOTKH JaHHBIX, TOCTPOEHHUS PETPECCUOHHBIX MOJIEIIEH.

B mporiecce mpoBeneHNs MPaKTUYECKUX 3aHATHI BbIpabaThIBaeTCS YMEHHE HCIIOJIB30BaTh
MOJTYYECHHBIC 3HAHUS Ha MTPAKTUKE.

B mpoumecce  KypcoBOro IMpOEKTUPOBAHUS  HCCIENYETCA  DJIEKTPUYECKas  CXeMa,
MIPOM3BOJUTCSL €€ pacyeT ¢ e 0oyiee TIyOOKOr0 MPAKTUYECKOTO MPUMEHEHHS TMOTYyYEeHHBIX
3HaHUM.

Pabora ¢ nuTepaTypoil SIBISETCS BaXXHEHITUM DJJIEMEHTOM B TMOJIYYEHHWU 3HAHHWKA 110
mucruruinae. [Ipexae Bcero, HEOOXOAMMO BOCIIONB30BAThCS CIICKOM PEKOMEHIYyeMOH Mo JaHHOH
JTUCIHUIUIMHE JIUTEpaTypoil. [[OmONHUTENBHBIE CBEACHUS MO U3YYaeMbIM TeéMaM MOKHO HAWTH B
nepuoanyeckoit neyatu u MurepHere.

K sx3ameny nomyckaroTcsi CTyIeHThI, KOTOPBIE BRIMTOTHWIN U 0POPMUITH BCe JTaOOpaTOPHBIE
U TIPaKTUYECKHE PaOOTEHI.

OneHka 3HaHWM, YMEHHH, HABBIKOB OCYHIECTBISETCS B MPOLECCE NPOMEKYTOUHOMN
aTTecTallid OOYyYaromuXcs MO JUCHHUIUIMHE, KOTOpas OCYIIECTBIsETCS B BHjAE dK3ameHa. Jlis
OLICHUBAHUS 3HAHUH, YMEHUM, HABBIKOB HCHOIB3yIOTCa POC mo AUCHUIUIMHE, COJepikalue,
BOIIPOCHI K K3aAMEHY .
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IIpuioxkenue 2

AHHOTALIUA
padoueii mporpaMMbl JUCHHUILTHHBI
Teopust BeposiTHOCTEl U MaTeMaTHYeCKasi CTATUCTHKA

1. Iean ¥ 3a7a4H AUCHUTLTAHBI
Llesnpro U3y4eHHs AUCUUILIMHBI SIBIsieTCs: GOPMUPOBaHKE Y 0OyJaroLIMXcsi 3HAHUIA 0 cOope,
o0OpaboTke, 0000mIeHMH ¥ aHanu3e WHGOPMAIMM, XapaKTepusylomeld (QYHKIMOHHPOBAHUE U
pa3BUTHE MHOTOKAHAIIbHBIX TEICKOMMYHHKAIMOHHBIX CHCTEM.

3agadell U3ydeHHs TUCHUIUIMHBI SBISETCS: (OPMHUPOBAHKE Yy O0yJaIOMMXCs 3HAHUH, YMEHUA,
HaBBIKOB HEOOXOJIUMBIX isi cOOpa, 00pabOTKH U aHATTN3a HAYYHO-TEXHUYECKOH HH(pOpMaIiy.

2. CTpyKTypa IHCHHUIIHHBI
2.1 Pacmpenenenre TpPYAOEMKOCTH IO OTIENbHBIM BHJAaM Y4eOHBIX 3aHSATHH, BKIIOYas
CaMOCTOSITEIIbHYIO padoTy:
1. Jlekuwmii — 17 yacos,
2. JlabGoparopHubie paboTel — 17 4acos,
3. Ilpaktuueckue 3aHaTHs- 34 yaca,
4. CamocrositenbHas pabota cryaenta — 112 gacos,
OO61mas TpyA0eMKOCTh AUCUUIUINHBL cocTaBisier 180 wacoB, 5 3a4eTHBIX €TUHUIL
2.2 OCHOBHBIC pa3/ieibl TUCIUIUIAHBIL:

1. OcnoBuble cBenenust KonanuecTBo 1 kauecTBo HH(POpMALIUU
2. OCHOBHBIE 3aKOHBI PACIPEICIICHHS BEPOSATHOCTEH
3. MeTto/p!l NOTY4YEHUS TOUEUHBIX OLIEHOK. VIHTepBanbHbIe OLIEHKU
4. TlpoBepka CTaTUCTUYECKUX TMIIOTE3
5. OnHo(akTOpHBIN, 1BYX(haKTOPHBINA aHATIN3
6. KoppensimonHo- perpecCHOHHBIN aHAIN3.
3. Ilnanupyemble pe3yJibTaThl 00y4eHHs (epedyeHb KOMIECTeHIHI)

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIPaBJieH HAa (OPMUPOBAHUE KOMIIETEHIIUU!
[1K-7 - ['OTOBHOCTh K M3YyYEHHIO HAayYHO-TEXHUUECKOW MH(OPMAILMU, OTEYECTBEHHOTO U
3apy0exHOro OIbITa M0 TEMATHKE MPOEKTa
OIIK-4- CnocoOHOCTh MMETh HaBBIKM CaMOCTOSATEIbHOW pabOThl Ha KOMIIBIOTEpE U B
KOMIIBIOTEPHBIX CETAX, OCYLIECTBIIATH KOMIIBIOTEPHOE MOJAEIUPOBAHUE YCTPOUCTB, CUCTEM
U TPOIIECCOB C MCMOJIb30BAaHUEM YHHBEPCAIbHBIX MMAKETOB MPUKIAJAHBIX KOMIIBIOTEPHBIX
IIpOrpaMm

4. Bux npomexyTO4HO# aTTecTanuu: sk3ameH, KP
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Ipunoxenne 3

IIpomoxon 0 0ononnenusx u usMeHeHusAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT «__ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenne 4

®OHJA ONEHOYHBIX CPEACTB AJId TEKYIIEI'O
KOHTPOJIAA YCIIEBAEMOCTHU IO JUCHUIIJIMHE

1. Onucanue ¢oHIa OLIEHOYHBIX CPeACTB (IIACNOPT)

Ne DJIeMeHT
KOMIIeTe | KOMIIEeTEeHI] Paznen Tema DOC
HIIUH UM
1.0OcuoBHEIe cBenenus | YucioBele OT4eTEI 10
XapaKTEePUCTUKU n1abopaToOpHBIM
CITy4aliHOU BEIMYMHBI | paboTam
Craructudeckoe KypcoBas pabota
pacrnpezeneHue
L TIK-7 BbIOOPKU
2.0cHoBHBIe  3akoHbI | HopmanbHOE OTuetsl O
pacnpezeneHus pacnpeneseHue. 1ab0pPaTOPHBIM
BEPOATHOCTEMH Craructuueckue pabotam
OLICHKHU KypcoBas padota
Bunst  3aBucumocteii | OT4eTH 1O
5.01H0(paKTOPHBIH, MEXIy  MpHU3HAKaMU. | 1a00paTOPHBIM
IBYX(aKTOPHBIN OnHodakTopHbII paboram
aHanu3 JTUCTIEPCUOHHBIN KypcoBas pabota
aHaJIu3.
JIByxbakTopHbIi
JIACTIEPCUOHHBII
aHaIn3
6.KoppensmonHo- MHuorogaKkTopHBIi OTtyeTsl 110
PErpeCCUOHHBIN aHAIN3 | KOPPEISIMOHHO- 1ab0paTOPHBIM
pPErpecCUuOHHBIN pabotam
2 OIK-4 aHaJIN3. Kypcogas pabora
ITapHbie
K03 HULIUEHTHI
KOPPEJISALIHH.
YacTtHble
KOd(PUITUEHTHI
KOPPEJISIIIH.
CoBokymnHbIE
K03 QULIHEHTHI
KOpPEISILII
Perpeccuonnas
MOJEJIb.
Jloctpoenue
PETPECCUOHHON MOJIENIN
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2. Onucanue noka3arejeil 1 KpUTepueB ONEHUBAHUA KOMIETEHIH

Ioka3zaresnu Ouenka Kpurepun
COOTBETCTBHUE TPEOOBAHUSM IO
CTPYKTYPHOMY COJIEP>KaHUIO U 00BEMY
paboThL; MPaBUIBLHOCTh BBITOJIHEHUS
3 3aJJaHHsL, COMPOBOXKIAIOIIETOCS
HATh
(ITK-7): cxemamu, Tabnuiamu, popmynamu;
0 . 5 . oTmuno | CAMOCTOSTEIBHOCTD BBITOMNHEHNS,
- OTe4yeCcTBeHHBIN U 3apyO0eKHBIN
Py odopmiieHre pabOTHI M CITHCKA
OTIBIT M0 TEMATHKE MPOEKTA,
0 HCIOJIb30BaHHBIX UCTOYHUKOB
- OCHOBHBIC TEPMUHBI, HUCITOJIB3yEeMbI
P 0, YEMBIC COOTBETCTBYET TPEOOBAHUSIM;
B HAyYHO-TEXHHUYECKOI TuTepaType
ya JTCpatyp IPaMOTHOCTh, OTCYTCTBUE
10 TEOPUHU BEPOSTHOCTEU U
P poi CTHJIMCTUYECKHUX OIIMOOK; YBEPEHHOE
MaTeMaTHYeCKON CTaTUCTHUKE, "
0 BJIQJICHUE MaTePUAJIOM TIPH YCTHON
-OCHOBHBIC 3aKOHBI PACIIPEICIICHUS
" paciipex 3aluTe.
BEPOSATHOCTEH,
(OTTK-4): COOTBETCTBHUE TPEOOBAHUSAM IO
CTPYKTYPHOMY COJIEP>KaHHUI0 U 00BEM
-MeTtoab1 00pabOTKH TaHHBIX. Py }fp Y p y
v paboThI; MPABUIIBHOCTH BBITOJTHCHUS
MeTh
(IIK-7): 3aJlaHusl, COMPOBOKAAIOIIETOCS
CcXeMaMH, TaOJIUIIaMH, TTePEXOTHBIMH
-ITony4yath HEOOXOAUMYIO HAYYHO-
XapaKTePUCTHKAMU;
TEXHUYECKYIO HH(pOpMaIHIio,
X0po1I0 CaMOCTOSITEIIbHOCTD BBITIOJTHEHUS;
oOpabaThIBaTh ee,
odopmiieHHe pabOTHI M CITHCKA
- Mcriontb30BatTh MoJTydeHHBIC 3HAHUS
UCIIOJIb30BAaHHBIX UICTOYHHKOB HE
Ha MPaKTHKE,
MOJTHOCTBIO COOTBETCTBYET
-IIpoBOUTE aHATTN3, TIOTYYECHHBIX
TpeOOBAHUSIM; TPAMOTHOCT,
aHHBIX.
?OHK 2) OTCYTCTBHE CTUIIMCTUUYECKUX OIIHOOK;
XOpoIIIee BIaJIeHHe MaTepraIoM pu
- OcyIecTBIATh KOMIIBIOTEPHOE .
. YCTHOM 3aIluTe.
MOJICITUPOBAHKE YCTPOHCTB, CUCTEM H
HE TTOJIHOE COOTBETCTBUE TPEOOBAHUSM
MPOIIECCOB C UCTIOIB30BaHUEM
M0 CTPYKTYPHOMY COJIEPKaHUIO U
YHHUBEPCATHHBIX TTAKETOB
00beMy pabOThI; HETOYHOCTh
MPUKIIATHBIX KOMITBIOTEPHBIX
BBITIOJTHEHU S 3a/1aHUS,
MIPOTPaAMM.
COITPOBOKAAIOIIETOCS CXEMaMH,
Baagernb
i Tabnuuamu, GopMyaaMu; YaCTUIHAS
(TIK-7): YI0BJIETBOP
CaMOCTOSITEIIbHOCTH BBITIOJTHEHUST;
-JlocTaTo4YHBIM YPOBHEM MOHUMAHHUS HUTeJIbHO
odopmiieHre padOoTHI U CIIHCKA
MaTtepuaa, i CoCOOHOCTHIO
HCIIOJIb30BAHHBIX UCTOYHUKOB HE
CaMOCTOSITENILHO BBICKAa3bIBATHCS Ha
MOJIHOCTHIO COOTBETCTBYET
HAyYHO-TEXHHYECKOM SI3bIKE,
TpeOOBaHUAM; HAIMYUE HEKOTOPHIX
-3HaHUSAMU OTE€YECTBEHHOTO U
CTHJINCTUYECKUX OIINOOK; HE
3apyOEKHOTO ONBITa IO TEMaTHKE
npoexTa YBEpEHHOE BIIQJICHUE MAaTEPHUATIOM TIPH
CTHOM 3aIluTe.
(OTIK-4) Y o
. HECOOTBETCTBHE TPEOOBAHUSM TI0
- HaBBIKaMU CaMOCTOSITENIbHOM
CTPYKTYpHOMY COJIEP>KaHUIO U 00BEMY
paboThl HAa KOMIIBIOTEPE U B
paboThI; HEMTPABWIIBHOCTH BBITTOJTHEHUS
KOMIBIOTEPHBIX CETAX Hey/10BJIeTB
3aJlaHusl, COMPOBOKIAIOIIETOCS
OpUTEIbHO

cxeMmamu, Tabaunamu, popmynamu;
OTCYTCTBHE CAMOCTOATEIBHOCTH
BBITIOJTHEHUST; OopMIIeHHE PabOThI U
CIHCKA UCTIOIH30BAHHBIX HCTOYHHKOB
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HE COOTBETCTBYET TPEOOBAHUSAM;
T'paMOTHOCTb, HAJIMYNUC CTUIIMCTHUYCCKUX
OLIMOOK; OTCYTCTBHE BIIAJICHUS
MaTepuaioM IIpU YCTHOU 3aIlMTE.

3a4YTCHO

OreHKa «3a4TEHOY BBICTABIISETCS B

cllydae, €CJId CTYCHT IEMOHCTPUPYET:

— BCECTOPOHHEE CUCTEMAaTHYECKOe
3HAHHUE MIPOTPAMMHOTO MaTepHalia;

— TMPaBUILHOE BBITOJIHEHHE
nabopaTOpHBIX padoT,
HaIPAaBJICHHBIX HA PUMCHCHHE
IPOTPAaMMHOTO MaTepuaa;

- TPaBWIBHOE MPUMEHEHHE OCHOBHBIX
TIOJIOXKEHHUH TIPOrPaMMHOTO MaTepHralia.

HE 3aYTCHO

O1eHKa «HEe3aYTEHOY BBICTABIISCTCS B

clty4ae, €Cly CTYJICHT JIEMOHCTPHPYET:

— CYIIECTBEHHBIC TPOOEIBI B 3HAHUU
IPOTPAMMHOTO MaTepuaa;

— IPUHIMITHAIBHBIC OUIMOKY MTPU
BBINIOJTHEHUH J1a00PaTOPHBIX padorT,
HalpaBJICHHBIX HA IPUMEHEHUE
IPOTrpaMMHOT0 MaTepuaa;

- HEBO3MOXXHOCTH ITPHUMEHEHHS

OCHOBHBIX MOJIOXKEHUN POTrPaAMMHOTO

MaTepuaa.
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[IporpamMa cocTaBieHa B  COOTBETCTBUM C  (efepalibHBIM  TOCYIapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAHIAPTOM BBICIIETO O00pa3oBaHUs IO HampasieHuio moaroroBku 11.03.02

HNH(bHOKOMMYHUKAIIMOHHBIC TEXHOJIOTHH U CUCTEMBI CBSI3U
oT «06» mapta 2015 1. No 174

st Haoopa 2015 roaa: u yueOnbm mwianom @I'BOY BO «bpl'Y» mist ounolt hopmbl 00ydeHus OT

«13» nroms1.2015 1. Ne 475 .

st Haoopa 2016 roaa: u yue6HbM IianoM OI'BOY BO «bpl'Y» s ouHo# hopMbl 00ydeHUS OT

«06» nroaa 2016 1. Ne 429.

st Haoopa 2017 roaa: u yue6HbM rianoM OI'BOY BO «bpl'Y» s ouHo# hopMbl 00ydeHUS OT

«06» mapta 2017 1. Ne 125.

st Haoopa 2018 roaa: u yue6HbM rianoM GI'bOY BO «bpl'Y» s ouHo# hopMbl 00ydeHUS OT

«12» mapta 2018 1. Ne 130.

IIporpammy cocraBui:

I'puropneBa T.A. k.T.H, qoueHT Kadeapsr YTC

Pabouas nporpamma paccMOTpeHa U yTBepxkAeHa Ha 3acenanuu kadeaps YTC

ot 28 nexabdps 2018 r, mpoTokon Ne 6

3aBenyronuii kKageapoit N.B. UrnarseB
COT'JTIACOBAHO:

3aBeyromuil BeIMycKaroei kapeapoin N.B. UrnateeB
Hupexrop OuOIMOTEKH T.®. CotHuK

Pabouyas nporpamma ogo06peHa MeToAMIeCcKo KoMuccuen dakynprera JuA

ot 28 nexadps 2018 r, mporokos Ne 5

[Ipencenarens METOANYECKON KOMUCCUU (DAKyTbTETA A.Jl. YbsHOB
COI'ZTACOBAHO:

Havansauk

y4eO0HO-METOIMUECKOTO YIIpaBICHUS I'.I1. Hexesen

Perucrpanmonnsiii Ne
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