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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Henp m3ydeHuss AUCHUILIMHBI. O3HAKOMIICHME CO CTOXAaCTUYECKHM IOAXOAO0M
ONHCaHusl OOIIMPHOTO KJIacca peajbHbIX SBJICHUM, HE YKIIAbIBAIOIIUXCS B PAMKH JETEp-
MUHUCTHUYECKUX KOHCTPYKLMH, YIJIyOJIEHME MAaTeMaTU4eCKOW IOJIrOTOBKU CTYAEHTOB,
HanpaBjeHHOE Ha (OPMUPOBAHME IPOYHBIX TEOPETUYECKUX 3HAHUNW MU NPAKTUYECKUX
HaBBIKOB B 00JIaCTH TEOPUH BEPOSITHOCTEM, MAaTEMAaTUYECKOM CTATUCTUKH U TEOPHUM CIIy-
YalHBIX MPOLIECCOB.

3agaum u3yyeHust JMCUMILINHBI:

1) packpbITh CTyJE€HTaM MHPOBO33PEHYECKOE 3HAYCHHE HAYKU O CIy4ailHOM, yTIIy-
OWUTbH X MPEACTABICHUS O POJIM U MECTE MATEMAaTUKH B U3YUCHUH OKPYXKAIOIIETO MHUPA;

2) naTh CTyI€HTaM HEOOXOIUMBbIE BEPOSTHOCTHO-CTATHCTUYECKUE 3HAHUS, CHOPMU-
pOBaTh YMEHMsI, HEOOXOIUMBIE JUIsl TITyOOKOI'O OBJIAJICHUS COACPKAHUEM JTUCIUIUINHBI;

3) 03HaKOMJICHHE C OCHOBHBIMH MOJICIISIMH U METOJIJAMH CITyYaiHBIX MPOIECCOB;

4) moka3ath BO3MOXXHOCTh HMPUMEHEHHSI CTOXaCTHYECKOr0 MaTepHala K pPEeHICHHUFO
IIPUKJIAAHBIX 337124, BO3HUKAIOIINX B SKOHOMUYECKOM IE€ATEIIBHOCTH;

5) pa3BHBaTh BEPOSTHOCTHBIN CTUJIb MBIIILICHUS,

6) crocoOCTBOBAaTh TOATOTOBKE K BEACHUIO HCCIICIOBATEIBCKON JIESTENBHOCTH (B
YaCTHOCTH, JJI1 HAIIMCAHUs KYpPCOBOM M BBIMYCKHOM KBaJIM(PUKALMOHHON padboT) B cdepe
HSKOHOMUKH, HCIOJb3YIOUIEH BEPOSITHOCTHO-CTATUCTUYECKUE METOJbI, CO3JIAHHMIO0 M HC-
MOJIb30BAHUIO BEPOSITHOCTHBIX MOJIENIEN MPOLECCOB U O0BEKTOB, pa3paboTke 3pPpeKTus-
HBIX CTOXaCTUYECKHX METOJ0B pelieHus Npo(heCcCHOHAIbHBIX 33]1ay;

7) pa3BUBaTh YMEHHE CaMOCTOSITEIIBHON pabOThl ¢ YYCOHBIMU MTOCOOUSIMU U JAPYTOH
HAYYHOU M MAaT€MaTUYECKOMW JIUTEPATYPOH.

Mecto qucuunjunsl B cTpykrype OIIOII: peanusyercs B pamkax 6a30Boi (00s-
3aTeNbHOM) yacTH O10ka b1. Jluciumumuse! (peAMeTHO-COIepKATEIbHBIN MOTYJIb).

Iliianupyemblie pe3yabTaThl 00y4eHHs MO JUCHMILIMHE, COOTHECEHHbIE C UH-
AMKATOPAMH JOCTUKEHHS] KOMIIETEHIIMM:

Kon NuaukaTopsl 10CTHAKEHUS IInanupyemMble pe3yJbTaThl 00yUeHHS
KOMIIETeHIIMH KOMIIETEHI[H U Mo JUCHHILINHE
OIIK-2 3HaTh OCHOBBI MAaTeMaTHYECKOIo | 3HAET:
MOJICTIUPOBAHUS U CHCTEMHOTO | - Pa3JIMYHBIE AaCMEKThl TMOHSATUS BEPOSTHOCTH,
IPOTPaMMHUPOBAHHS; akcuomatuky  KommoropoBa; — ompenencHue

YCIIOBHOM BEPOSITHOCTH, 3aBUCUMBIX, HE3ABUCH-
MBIX COOBITHH, (HOPMYIMPOBKH TEOPEM YMHO-
KEHHS COOBITHH, UX CIIEICTBUS; CXEMbl HE3aBU-
CHMBIX HCHBITAHUH;

- MIOHATHE CIIy4allHOM BEJIWYMHBI, MHJINUKATOPA
COOBITHI, 3aKOH pacHpEeNeNIeHus U €ro BHJBbI,
OCHOBHBIE YHCJIOBBIE XapaKTEPUCTUKU CIydai-
HbIX BEJMYMH B KOHEYHOM cCXeMme; MOHSITHS
GyHKIIMM pacripesieleHns], MIOTHOCTH pacipe-




IeJIeHUs M UX CBOMCTBA, BHUIOBI aOCOJIOTHO He-
MIPEPBIBHBIX pPACTIPEICICHUH, TOHITHE MaTeMa-
TUYECKOTO OXKUJaHWS Kak uHTerpaia JleOera,
OCHOBHBIE CBOHCTBa M (POPMYJBI JJIs €ro BHI-
YUCJICHUS], OOIIYI0 TEOPHUIO YCIOBHBIX MaTema-
TUYECKUX OKHUIaHUMH;

- OCHOBHBIC TEOPEMbI 3aKOHA OOJBIIUX YHCENT U
YCUJICHHOTO 3aKOHA OOJIBIITUX YHUCEIT;

- OCHOBHBIC CIIOCOOBI OIICHKHU IMapamMeTpoB pac-
MIpEeACIICHUsI, IOCTAaTOYHBIE CTATHCTHKHU, dhdek-
THUBHBIE OIICHKH, METOJbl HAaXOXKICHHUS OLIEHOK;
OCHOBHBIE TTOJIOKEHHS TI0 HHTEPBAIBHOMY OIle-
HUBAHUIO MMAPAMETPOB PACTPECICHUS; METOIbI
MOCTPOEHUS HanboJiee MOIIHBIX KPHUTEPUECB
(MeTo OTHOIICHUS MPABIOMOA00uS);

- OCHOBHBIE€ IIOHATHSA, OTHOCSIIHECI K CTaTH-
CTUYECKUM TUIOTE3aM, KPUTEPUHU MPOBEPKU T'H-
IOTE3;

- OCHOBHBIC IIOJIOKCHHUSI KOPPEISLUOHHOTO H
PErpecCUOHHOTO aHaAJIN3a;

- OCHOBHBIE€ METO/Ibl U MOJIENIH CIIy4alHBIX MPO-
IIECCOB.

YMeTh NpUMEHATh MaTeMaTuye-
CKOE€ M IpOrpaMMHOE obecrede-
HUE, I[PUKIAJHbIE HHTEpPHET-
TE€XHOJIOTUH, aBTOMAaTHU3UPOBAH-
HbI€ CUCTEMBI, CPEICTBA KOMIIBIO-
TEpHOH TpapuKu K PpEUICHHUIO
IIPUKJIAIHBIX 3a7ad;

YmMmeer:

- pelaTh NPUKJIATHBIC 33]]a91 ¢ TPUMECHECHUEM
METO/IOB TCOPHHU BEPOSITHOCTEHH;

- TPaMOTHO UCIOJL30BaTh METOBI MaTeMaTHUe-
CKOM CTaTUCTHUKH B KOHKPETHBIX peaabHbIX HUC-
MBITAHUSX;

- pemath 0000IIEHHBIEC U PAKTUKO-
OpPUEHTUPOBAHHBIC 33J1aYH BEIYHCIUTEIIHBHOTO U
TEOPETUYECKOTO XapaKTepa METOAaMH CIyJai-
HBIX TIPOIECCOB B 00JIaCTH SKOHOMHUKH,

Bnaners necTBUsIMU IO MaTeMa-
THUYECKOMY U  TPOTPaMMHOMY
00ecrevYeHn0 TPOIECCOB pelie-
HUS TMPUKIAIHBIX 3a71a4d B cdepe
YVIOpPaBJIECHUS NPEANpPUATHEM, B
chepe ceTeBbIX TEXHOJOTUH, 0a3
JTaHHBIX.

Bnaneer:

- HaBBIKAMU NPUMEHEHHS METOJIOB BEPOSTHOCT-
HO-CTaTUCTUYECKOI0 MOJEIIMPOBAHUS Ul aHa-
Jv3a 3a7a4 SKOHOMHUKH W YIPaBICHHS; UCIOJb-
30BaHUs CTATUCTUYECKUX METOJOB B YIIPABIICH-
YecKol U (PMHAHCOBOM JESTEIILHOCTH;
pa3HOOOpa3HbIM MaTEeMAaTHYECKUM ammaparom,
nmoaOupasi coueTaHusl Pa3IMYHBIX METOJMOB, JJIS
ONMCAHMS U aHAJIN3a CTOXACTUYECKUX MOJIEIICH.

Il. COAEP’KAHUE U OB BbEM JUCHHUIIJIMHbI

€ YKa3aHMEM KOJHMYeCTBA YACOB, BbIICJCHHbIX HA KOHTAKTHYI0 PadoTy 00y4ar0IHuXCcs
¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSAITEILHYI0 padoTy




Ounas popma o0yueHust

HaunmeHoBaHue pa3jiejioB 1 TEM

Bcero

AyIUTOpHBIE 3aHATHSA

JK m3

Jb

Cam. paé.

Pa3znen 1. DemeHTHI
TeOPHHU BEPOSITHOCTEH

144

18 36

90

Tema 1. Cnyuaitasie co-
OBITHSI U X BEPOSITHOCTH

48

8 10

30

Tema 2. Cinydalinble Be-
JUYUHBI U QyHKINHU pac-
HpeieeHHsI

54

8 16

30

Tema 3. [IpenenbHble TE€O-
PEMBI TEOPUHU BEPOSITHO-
cTen

42

2 10

30

Hmozo 3a 5 cemecmp

144

18 35

90

Pazgen 2. DJIEeMEHTHI Ma-
TeMATHYeCKOH CTaTH-
CTHUKH

108

18 36

54

Tewma 4. [lepBuunas o6pa-
0O0TKa CTAaTUCTUYECKUX
JTAHHBIX.

22

10

Tema 5. ToueyHoe U UH-
TEePBaJbHOE OLICHUBAHUE

24

10

Tema 6. I[lpoBepka craTu-
CTHYECKUX THIIOTES.

28

16

10

Tema 7. KoppensuuoH-
HBIM U PErPECCUOHHBIN
aHanu3

34

18

14

Hmozo 3a 6 cemecmp

108

18 36

54

Paznen 3. Maremarn-
YeCKHMH anmapar Map-
KOBCKHX IPOLECCOB

84

12 12

60

Tema 8. Heob0xogmMocThb
CO3aHUs TEOPUU CIydail-
HBIX IIPOLIECCOB

14

10

Tema 9. OcHOBHEIE IO-
HSITHS, BUIBI U KIaCChI
CIIy4YalHBIX IIPOLIECCOB

14

10

Tema 10. Marematnue-
CKHUH armapar JUCKpeT-
HBIX 11ened MapkoBa

28

20

Tema 11. [luckperHslit
CIIy4alHbI MapKOBCKHI
IpoLecc

28

20

Paznen 4. Ilpuioke-
HHS TEOPUH CIAYYAHHBIX
MPOIECCOB

86,7

12 12

62,7

Tema 12. MapkoBckue
MOJIEJIM MaccoBOro 00-
CIIY’)KUBaHUS

42

30




Tema 13. DneMeHTHI 447 6 6 32,7
TEOPUH MAPTHUHTAJIOB H €
MPHUIOKEHUS K KIIaCCUYe-
CKHM 3aJia4aM (pHHAHCO-
BOTO PHIHKA

3auem c oyemnkoti 0,3

Koumponw 9

Hmoeo 3a 7 cemecmp 180 24 24 122,7
15 | UTOI'O: 432 60 96 266,7

I1l. OHEHOYHBIE MATEPHAJIbI IJI51 IPOBEJTEHUSI TEKYIIEA "
INPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIIUXCA ITO JUCHUIIJIMHE

Tekymias arrectaius IpoBOAUTCS B (hOpMe KOHTPOJIHHOM pabOThI HIIH TECTA.

Tunoroii BApHAHT KOHTPOJILHOM PadoThI (5 cemecTp)

1. B aBTrocanone Ha npoaaxy BeicTaBieHo 9 aBromobmiienr mapku “CITROEN”, 5 aB-
tomobmnelr mapku “PEOGOET” u 3 aBromobuns mapku “RENAULT”. B Teuenne nus
npojano 4 apromoOmis. HailTh BeposITHOCTh TOTO, YTO CPEAM MPOJAHHBIX XOTA Obl OJIUH
mapku “CITROEN”.

2. Ha MocT cOpackiBaroTcs 3 aBUallMOHHbIE OOMOBI, BEpPOSITHOCTH MONaJAaHUs KOTO-
pbIX cooTBeTCTBEHHO paBHbl: 0,3; 0,4; 0,6. HaiiTu BepOSITHOCTB TOTO, YTO MOCT Oy/ET pa3-
PYILIEH, €CJIM IJI1 3TOT0 HEOOXO0IUMO COPOCUTH Ha HETO: a) BCe TpU OOMOBI; 0) TOJIBKO OJ1-
Hy O00MOY; B) HE MEHEE JIBYX.

3. B nepgoii ypue 10 neraneit, u3 Hux 8 cranmaptHeiX. Bo BTopoii 6 aeranei, U3 kKo-
TOPBIX 5 CTaHAAPTHBIX. M3 BTOPOM ypHBI IEPETIOKUIIU B IEPBYIO OJHY JeTanb. KakoBa
BEPOSATHOCTh TOTO, UTO JAETallb, U3BJIICUCHHAS TIOCJIE 3TOr0 U3 BTOPOU YPHBI, HECTAHIAPT-
Has?

4. B ctpaxoBom ob6miecTBe 3actpaxoBano 1000 muil 0IHOTO BO3pacTa U OJTHOM COIH-
albHOM TpynIibl. BeposTHOCTh cMepTH B T€UEHUE Toj1a s Kaxaoro guua pasHa 0,006.
Kaxxnp1il 3acTpaxoBanHbli BHOCUT 1 siHBaps 150 pyOuiei cTpaxoBbIX, U B ClTydyae CMEPTH
€ro POJCTBEHHUKH MOJy4yatoT oT oOmectBa 1200 pybsneid. Yemy paBHa BEpOSITHOCTb TOTO,
YTO a) OOIIECTBO MOTEPHUT YOBITKH; 0) MOTYUUT NpUOLLTH, HE MeHbITyt0 40000 pyOeii?

5. CnenaHo 2 BBICOKO PUCKOBAaHHBIX BKJIaza: 20 MiIH. B KOMMaHuio A u 18 MiH. B
kommnanuio B. Kommnanus A o6emaer 40% rogoBbix, HO MOKET 00aHKPOTUTHCS C BEPOSIT-
HocThio 0,3. Komnanusa B o6emnaer 30% rogoBbix, HO MOXKET 00AaHKPOTUTHCS C BEPOATHO-
ctbio 0,2. CocTaBUTh 3aKOH pacIipe/iesIeHHsI Cy4yailHOW BETUYUHBI & - CyMMBbI BKJIJIOB,
MOJIyYeHHBIX OT ABYX KomnaHuil uepes roa. Haiitu EE, DE.



6. 3ajaHa INIOTHOCTh PACIPEEICHHS] BEPOSITHOCTEN HENPEPHIBHOM CIIy4allHOW BEJH-
yuHbl §. TpeOyercs: 1. Onpenenuth kodddunuent A; 2. Haittu EE; 3. Haiitu P(a<€<p),
0,x<?2

ecmm p(x)={A(x+1),2<x<4, a=3, f=3,5.
0,x>4

Tunosoii BapuanT Tecta (6 cemecTp)

1. B tabyuie AMCKPETHOTO CTATUCTHYECKOTO PACHpPEACICHHS, MOCTPOSHHOIO MO BbI-
Oopke, OTCYTCTBYET oj1Ha Iudpa. Ito mudpa

Xj 10 25 32 74
Pj 0,31 0,29 0,x5 0,15
A) x=1
b) x=2
B) x=0
I x=3
2. JlaH MHTEPBAJIBHBIN PSAJT CTATHUCTHUECKOTO pacipeseIeHue BHIOOPKHU:
X; -1-0 0-1 1-2 2-3
n; 30 70 80 20
Menuana BEIOOPKH paBHA
A) 1,5
b)0,5
B) 1
C)2

3. B utore yeThipex uaMepeHuid HEKOTOPOU (GU3UUECKON BEIUUYUHBI OJHUM TTPUOOPOM
MOJTY4YeHBI cieayromue pe3yiabTatel:8,9,11,12. BeibopouHoe cpeaHee, BHIOOpOUYHAs
aucIiepcus 02 ¥ UctpapieHHas aucnepcus S? paBHbI:

A)9; 2,5; 3,(3)

B) 10; 25; 5

b) 10; 25; 5

B)9; 25;5
4. Jlana BeIOOpKa o0OBEMa N: Xi, Xa,..., Xn. VIcTIpaBiaeHHast AUCHIEpCUsi HAXOIUTCA MO Clie-
nytomien popmyie:

A) S =1 3y

n—-13

b) §* = L Zn:xi

n—-13

1 & -
B) §*=—— = x)°
) n—1;(x’ x)

r) s° =,/ﬁ§<xi ~3)?




5. [lana BeiOOpka o0bema N: X1, Xz,..., Xn, ECTIM KaxAbIil 37IeMEHT BHIOOPKU YBEIUYUTH B 5
pa3, To BEIOOPOYHOE CpeaHEe
A) yBenuuutcs B 5 pas;
b) ymenpImmTcs B 5;
B) He uzmeHuTcs;
I') yBenmuuutes Ha 5.
6. OreHKoi reHepaIbHON CpeHEl HOPMAIILHO PACIPEICIICHHOTO MPHU3HAKa MPHU M3-
BECTHOM CTaHJapHOM OTKJIOHEHUH OyAeT WHTEPBAJL:
A)T—t,=<a<T+t,—,

VI VT

B);E—u.ﬂ?—_f: a<it+u—;

v VR
— a — o
B)x —u, e=<a<Xx+u,_a—,
z Vi z VN

r)f—tl_ﬂ%:::acz:f+tai_.

VT

/. PaccmatpuBaeTcsi MHTEpBajlbHAsl OLEHKA T'€HEPAJIbHON cpeAHe B HOpPMaJbHOM
pacnpeneneHuu. /[nmuHa WHTEpBaia MEHbBIIE IPU OAHOM M TOM K€ YPOBHE JI0BEpUS
B ClIy4ae
A) He 3aBHCHUT OT 00bEMa BBIOOPKH;
b) npu meHb11EM 00BEME BHIOOPKE;
B) npu Gonbiiem o6beMe BEIOOPKE;
I') He 3aBUCUT OT 00bEeMa BBIOOPKH, a 3aBUCUT OT UCIPABICHHOW JAMCIEPCUU BbI-
OopKH.

m 2
8. Crarucruka K :izw
NI np;

0 BUJIE PaCIpEAEIICHUs, UMEET paclpeeieHue
A) ®umepa -CHekenopa
B) N(0;1)
B) t-Ctpronenra

I') y2-Ilupcona

, UCTIOJIB3YIOIIAsICSl B MPOLIEAype MPOBEPKHU TUIIOTES

9. 'unore3a 0 paBEHCTBE CPEAHUX, IPU YCIOBUM HOPMAIBHOTO paclpeaesieHUs pHU-
3HaKa, MPOBEPSAETCS:

A) 110 (2 -KpUTEPHIO;

b) no kpureputo baprnerra;

B) MeToioM MCTIEpCHOHHOTO aHAIHN3A;
I') mo t-xpurepuro CthaeHTA.



10. Umeetcs aBe reHepagbHble COBOKYMHOCTH. JIJI MCCIIeIOBaHMS UX AUCTIEPCHI U3
KaXX10M U3 HUX [IPOU3BEIeHa BbIOOpKa, 00beMOM N1 U Ny cOOTBETCTBEHHO. [Ipu mpo-
BEPKE HYJIEBOM TUIIOTE3bI, COCTOSMIEH B TOM, UTO G1°=G27, U1 YPOBHS 3HAYUMOCTH O
HCIIOJIB3YETCs] CTATUCTHUKA

e . .
A) F= S_lz, Si?, S,? — BEIOGOPOUHBIE TUCIIEPCHU IS TIEPBOI U BTOPOIl BBIOOPKH;
2
2

nS .
B) = e S? — cymMa KBapaToOB OTKJIOHEHHH 1O 06€MM BBIOOPKAM, MMEIOIIas PacIpe-

NeNIeHue 21
S2
B) F= S—12, Si?, S, — WCIIPaBIICHHBIE BEIOOPOYHBIC TUCTIEPCUH |
2

nS*
Iy’ = et S2 - ucnpaBiieHHAs BHIOOPOYHAS IUCHIEPCHS.

11. Tlpu uccneaoBaHUM KOPPEISIITMOHHON 3aBUCUMOCTH 110 JaHHbIM 100 mpennpusi-
TUNA MEXKY KaUTaIOBIOXKEHUAMHU X (MIIH. py0.) ¥ BBIITYCKOM MPOAYyKIHH Y (MITH. pyoO)
MOJYYEHBI CIAEAYIOMNE ypaBHEeHUA perpeccun: y=1,2x+2 n x=0,6y+2. /{14 aHaTOTUYHBIX
MPEANPUATANA CpeaHEe 3HAUCHHE NI HEOOX0IMMOT0 KaluTaIOBIOKEHHS, 9TOOBI TIOJTy-
YUTh BBIMMYCK MPOAYKITUHU B | MITH.py0., COCTaBIIsAET

A) 3,6 MuIH.pYO0.;
b) 3,2 muH.py0.;
B) 2,2 MaH.py0.;
I') 2,6 MaH.pyo.

12. 3amana KoppeIaIruoHHas TadauIa

V/X |20-30 30-40 40-50 50-60 60-70
1-3 4
3-6 3 1 1
6-9 1 4 5 2
9-12 1 7
12-15 1

HauGosee nmpaBaonogqo0HOE COOTHOIIEHHE MEXIY X U Y
A) r=1; b) r>0; B) r=0; I') r=-1.

[IpomexxyTouHass aTTecTarsi 0Oy4YaroImMUXCsl OCYIIECTBISIETCS B (hopme 3adeTra u
AK3aMEHA C UCITOJIb30BAHUEM CIICAYIOIIMX OLEHOYHBIX MATEPUAIIOB.

TunoBoii BapuaHT Tecta (7 cemecTp)
1. Ecnu cayuatinwiii npoyecc a6isemcsi CmayuOHaApHbIM 8 WUPOKOM CMbICE, MO

a) OH ABJIICTCA TAKKC CTAHMOHAPHBIM B Y3KOM CMBICJIC
8



0) ero Aucnepcuy KOHEYHBI

B) KOppesinoHHast (yHKIHS MOJOKUTEIbHA

I) MareMaTH4ecKoe 0KMIaHHWE HE 3aBUCHUT OT BPEMEHH, a KOppesaluoHHas GyHKIUS 3a-

BUCHUT OT PA3HOCTU apryMEHTOB

2. Vkaosiceme mun ciayuatinoeo npoyecca, Haubojee adeK8amHo ONUCHIBAIOUWUL KOauYe-
CMBo Jt0oell, CIMOoAUUX 8 Ouepeol.

a) MPOIECC C HE3aBUCUMBIMU 3HAUCHUSIMU

0) mporiecc ¢ He3aBUCUMBIMU TTPUPAIEHUSIMHA

B) 11e1Tb MapKoBa ¢ AUCKPETHBIM BPEMEHEM

T) Iermb MapkoBa ¢ HEMTPEPHIBHBIM BpEMEHEM

1) TayCCOBCKHUI MPOIECC

3. Kaxoii cnyyaiinsiii npoyecc A61AemMCi MAMeMAMUYECKOl MOO0elvi0o OPOYHOBCKO20
ogudicenus?

a) rayCCOBCKHUU IpoIIece

0) nporecc Ilyaccona

B) 1ienb MapkoBa ¢ JUCKPETHBIM BPEMEHEM

') BAHEPOBCKUI MpoIecc

1) 11e1b MapkoBa ¢ HEeMPEPHIBHBIM BpEMEHEM

4. Cnyuyaunviii npoyecc {& }c nezagucumviMu NpUPAWjeHUsIMuU, eciu

@) OH SIBIIICTCS TaK)K€ BHHEPOBCKHM;

0) st mo0bIx 0<ti<ty<...<t, cmywaitabie Benmmuunbl &(ti+1)- E(), 1=1,2,...,N, HE3aBUCHMBI

B COBOKYITHOCTH

B) MaTEMaTUYECKOE OKUJIAHNE PABHO MMOCTOSHHOM

I') KOpPEJSLMOHHAs (PYHKIUS OJIOKHUTENIbHA

5. Beposmnocms nocnowenus 6 3a0ave nonyOeCcKOHEUHO20 CAYHAUHO20 ONYIHCOAHUS HA
NPAMOU C NO2NOWAIOUUM IKDAHOM

a) BCerja paBHa €IUHUIIE

0) HUKOT/1a HE paBHA €AUHULIC

B) BCETJa paBHA HYJIIO

') HUKOT/Ia HE paBHA HYJIIO

6. B cryuae nezasucumocmu cocmosinuti yenu Mapkosa

a) MePEeX0/IHbIEC BEPOATHOCTH TTOCTOSIHHBI

0) CTPOKHU MaTPHIIBI IEPEXOTHBIX BEPOSITHOCTEN Pa3TUIHbBI

B) OTIPEICIUTENIb MATPHUIILI IEPEXOTHBIX BEPOSTHOCTEH paBeH 1

') BCE CTPOKU MaTPHIIBI IEPEXOTHBIX BEPOSITHOCTEH OJMHAKOBBI

7. Oonopoouas yenv Mapxkosa ¢ OUCKpemHbIM 8pEMEHEeM UCUEPNbI8alowe XapaKmepusy-
emcs

a) MaTpUIIeH MEePEeXOHBIX HHTCHCUBHOCTEN

0) MaTpuIlel IepEXO0IHBIX BEPOSTHOCTEN

B) KOPPEJSILIMOHHON (pyHKIMEN

') OJHOMEpPHOM (hyHKITMEH pacripeecHus

8. Ilpouszsooumcs cepus onvlmos, 8 KarcOoOM u3 KOMopvix noodpacvl8aromcs 08e MoHe-
mol. Qbo3nauum uepes Si-ebinadeHue 08yx 2epoos; S, —evinadenue 2epoa u pewiku,; S3
— gblnadeHue 08yx peuiex. Mampuya nepexoOHvIX 8eposmMHOCMEN UMeen 8UO:
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Lo o LI LI
4 4 2 4 100 4 4 2
21)010;6)111;13)010;r)lll
4 4 2 4 00 1 4 2 4

0o o L LI LI
4 4 2 4 2 4 4

9. [{ns oonopoonou yenu Mapkoea éexmop 6eposmnocmu cocmosHuil nocie N wazos pa-
GeH:

a) IPOU3BEJCHUIO BEKTOpA BEPOSITHOCTEHN cocTosiHUM nocie (N-1) maroB Ha MaTpUIly Ie-

PEXOIHBIX BEPOSTHOCTEH

0) IpOM3BEICHUIO MAaTPHULIbI IEPEXOAHBIX BEPOSITHOCTEN B N-01 CTENIECHU

B) IIPOM3BEJICHUIO MATPHIIbI IEPEXOIHBIX BEPOSITHOCTEN HAa BEKTOP BEPOSITHOCTEN COCTOS-

Hul nocye (N-1) maros

I') BEKTOPY BEPOSITHOCTEN COCTOSHHI B N-0i1 CTENEHU

10.3a0ana mampuya nepexoomnvix eeposmuocmei 015 yenu Mapkosa [0,2 0,8]. Mampuya
0,7 03

nepexooa Ha MoOpPoM uiaze pasHa:

a) [0,04 0,16]

0,49 0,09

6) 0,60 0,40
035 0,65

B) (0.2 07
08 03

T) [0,6 0,35]

0,4 0,65

11.7lycmo 6 HauanbHbIli MOMEHM 8PEMEHU CUCMEMA C PABHOU 8ePOSMHOCIbIO HAXO0OUMCS
8 OOHOM U3 803MOJNCHLIX COCHMOSHULL, U300pAMXCAeMbIX MOYKOU Ha ocu ox. x=-1 — co-
cmosanue S1; x=0 — cocmosanue Sy, x=1 — cocmosanue S3; x=2 — cocmosinue Sa. B 3a6u-
CUMOCIU OM CIYUAsL MOYKA MONCEN Nepemeuiamscs npaso Ui 61e60 HA eOUHUUHOe
paccmosiHue: 8npaso ¢ eeposmuocmoio 1/6, 6neeo ¢ eeposmuocmoio 5/6. U3 cocmosi-
Huti S1 u Sa nepemewjenusi HeGO3MONCHbL. Bepossimuocmu na emopom wiazax paghoi:

a)(Va; Va; Va; Va),

0)(11/24; 5/24; 1/24; 7/24);

B)(13/144; 5/144; 5/144; 91/144);

r) (1; 0; 0; 0).

12.Beposamnocms pazoperus npu uepe 8 OPIAIHKY» ¢ OeCKOHeUHO 602ambiM CONEPHUKOM

a) paBHA €IMHULIC

0) MECHBIIIE eTUHUIIBI

B) paBHa HYJIIO

') MEHBIIIE €IUHULIBI, HO OOJIBIIIE HYJIS

13./[6a Oysnauma noouepeono cmpensaom opye é opyea. Beposmuocms nonadanus 8 co-
NEePHUKA CMPeNIOWUM NEPBbIM OYIJIITHMOM NpU Kaxcoom evicmpene pasHa 0,2, emo-
poim — 0,5. [yans npooondxcaemcs 0o nepeoco nonadanus. Hatimu éeposmuocms «8bi-
uepvluiay nepeozo OyIniaHmd.

a) 0,2

6) 5/13
10



B) 0,5

r)2/5

1) APYTOM OTBET

14.5BM mooicem naxooumscs 8 00HOM U3 CLEOVIOWUX COCIMOAHUIL: S1-UCNpasHa, paboma-
em; S» —HeucnpasHa (0OCMaHo81eHa) u udem NOUCK HeUCHPABHOCMU, S3 — HeUCnpas-
HOCMb 0OHapydcena u uoem pemoum,; Sy — peMOHm 3aKOHYEH U udem Nno020moeKa K
nycky. Mzeecmno: cpeonee eépems 6ezomkaznou pabomsl IBM paeno 12 uacam; ona
PEMOHMA ee NPUXOOUMCcs OCMAHABIUBAMBCA 8 CpeoHeM Ha 6 4aco8; NOUCK HeUCnpag-
Hocmetl Onumcs 8 cpednem 0,5 uaca; noocomoska k nycky 3anumaem 1 yac. I[Ipedens-
Hble 8epOSIMHOCMU COCMOAHUL PACCMAMPUBAEMOU CUCTEMbL PABHDL

a) p1=24/39; p2=1/39; ps=12/39; ps=2/39.

0) p1=1/2; p2=1/48; ps=1/4; ps=1/24.

B) p1=2/3; p2=1/3; p3=1/9; ps=2/9.

) p1=2/9; p2=1/9; p3=5/9; p4=1/9.

15.1]env Maprosa 3a0ana mampuyeti nepexooHblX 8eposmHOCmel [1 1]. Cmayuonapnoe

— N |
o

pacnpeoeneHue 8eposimHOCmell pasHO.

a)(1/2; Va);

0)(1/2; 5/2);

B)(1/4; %4);

r) (2/3; 1/3).

16.MAmeemcsa cnyuaiinoe Onysicoanue no OOHOMEPHOU UYENOYUCIEHHOU peulemke, 20e
Pii+1=P, Pii-1==Q 015 6cex yenvix i. Bepoammnocmov Poo® pasua:

a) l;

0) 0;

B) P;

F) Cnannqn.

17.Pacnpedenenue uucia coovimuti, npousouleOuux 3a pagHbvle NPOMeNCYmKU 8peMetl 8
npocmetiuiem nomoke cooblmuti ONUCHIBAemcs

a) pacripenenenueM [lyaccona

0) ¢popmymoit Dpnanra

B) MIOKA3aTeJIbHBIM pacrpe/ieiieHuEM

I') TAyCCOBCKUM pacrpe/ieIeHuEM

11) pPaBHOMEPHBIM pacipeiesieHueM

18. K kakomy npoyeccy omnocumcs mampuya niomHocmeu 6eposmHoCmell nepexo008 u3
00H020 COCMOsIHUSA 8 Opyeoe ?

- Ay 0 0
j'12 - (/121 + }“23) /132 0
0 /123 - (132 + 134) /143

0 0 /134 - 143

a) mpolieccy rudenu u pa3MHOKECHUS

0) mpolieccy ¢ He3aBUCUMBIMU TTPUPAIIICHUSIMU
B) 1ienu MapkoBa ¢ JUCKPETHBIM BPEMEHEM

I') rayCCOBCKOMY MPOLIECCY

11



1) BAHEPOBCKOMY MPOLIECCY

19.3a0aua Kowu ons cucmemwt ypasnenuti Koimozopoea umeem
a) BCeTIa HEOTPHUIATEIILHOE PEIICHHE

0) TOJBKO TIOJIOKUTEIIbHBIC PEIICHUS

B) HYJIEBBIC PEIICHUS

T') TIOJIOKUTEIHHBIC ¥ OTPHUIIATEIHHBIC PEIICHHUS.

20.I' pagh cocmosnuti cucmemol npedcmasien Ha pUcyHKe.

2 1 3
OBOBOWG
3 2 2
Cucmema nunetnvix aﬂee6pauqea<ux ypaeHeHuﬁ oA I’lpeaeﬂbelX GGPOﬂMHOCWIGIZ umeem
8UO:
-2p,+3p, =0
a) | 2p,—4p, +2p, =0
P —5p, +2p; =0
3p, —2p,=0
2p,+p, +3p,—7Tp, =0
—2p,+3p; =0
6) 2py =3p +2p, =0
P =5p, +2p; =0
3p, =2py; =0
Po+p +p,+p;=1
-2p,+3p, =0
B) 2py —4p, +2p, =0
Py —5p, +2p; =0
3p, =2p; =0
Do+ P+ D, +py=1
-2p,+3p, =0
F). 2py =3p, +2p, =0
Py =3p, +2p; =0
3p, -2p; =0
Do+ P +p,+py=1

Bomnpocsl k 3a4eTy ¢ OLEHKOMI
(5 cemecTp)

1) TIpocTpaHCTBO 3JIEMEHTAPHBIX COOBITHH. AreOpa COOBITHIA.

2) PaBHOBO3MOXXHBIE UCX0/1bI. Kimaccuyeckoe ornpe/ieieHne BepOoSTHOCTH.

3) IlpumeHeHHE JIEMEHTOB KOMOMHATOPUKH K TIOJICUETY BEPOSTHOCTEH.

4) T'eomeTpuuecKas BEpOSITHOCTb.

5) Craructudeckas BEpOSATHOCTb.

6) AKCHOMAaTHKa TCOPHUH BEPOSTHOCTEH.

7) PaBHOCHJIBHOCTH pPACIIMPECHHONW aKCHOMBI CIIOKCHHS U aKCHOMBI HEIPEPhIBHO-
CTH.

8) VcnoHble BeposTHOCTH. TeopeMa YMHOKCHUSI.

9) He3aBUCHMOCTDH COOBITHI.

12



10)
11)
12)
13)
14)
15)
16)

YU HBI.

17)
18)

dopmyna moaHOM BeposTHOCTH, hopmyiibl baiieca.

HeszaBucumeie ucneitanus. Cxema beprymm.

HesaBucumeie ucneitanusa. Cxema Ilyaccona.

JlokanbHasa Teopema Myaspa-Jlamnaca.

HNnrerpansHas Teopema Myaspa-Jlariaca.

[Ipunoxenus nHTErpalibHOM TeOpeMbl MyaBpa-Jlamaca.

Crnyvaitnple BenM4MHbL. MIHAMKATOPBI. 3aKOH pacHpeleeHusl CIIy4YalHOU BEIU-

[IprmMepbl 3aKOHOB pacIpeAcIeHUs JUCKPETHBIX CIyYalHbIX BEJIMYHH.
UucnoBele XapaKTEPUCTUKU AUCKPETHBIX CIyYaWHBIX BEJIWYMH. Maremarnue-

CKO€ OXXMAAaHHC. CBoiicTBa MaTEeMaTUYECKOTO OXHUAaHU.

19)

YucnoBele XapaKTEpUCTUKN JUCKPETHBIX CIy4YalHbIX BeIUYuH. MoMeHThI. Jluc-

nepcus. CTaHIapTHOE OTKIOHEHUE.

20)

MHOFOMCpHBIe 3aKOHBI PaCIpPCACIICHUA. HezaBucumocTth AUCKPCTHBIX cnytlaﬁ-

HBIX BCJIMYHH.

BCJIMYHH.

YHUH

21)
22)
23)
24)
25)
26)
27)

28)
29)
30)

31)
32)
33)
34)
35)
36)

HenpepriBHble cityyalinble BeanunHbl. OyHKIUS pacpeneseHus.

[IimoTHOCTE pacrpeiesieHuss BEPOSITHOCTEN CIIy4YaliHOM BEJIMYMHBI U €€ CBOMCTBA.
HucioBble XapaKTEpUCTUKU HENIPEPBIBHOMN CIyYalHOW BEJIUYUHBL.

HopwmanbsHoe pacnipenenenue.

IToka3arenbHOE pacupeaeacHue.

PaBHOMEpHOE pacnipeneneHue.

Cucremsl cirygallHbIX BeIWYUH. OYHKIHS pACIPEIEIICHHAS] CUCTEMBI CIIyYalHbBIX

IInoTHOCTH BCPOATHOCTH CUCTCMBbI CJ'Iy‘—IEIfIHBIX BCINYHH.
3aBUCHMbIC U HE3aBUCUMBIC CJ'Iyan\;IHBIC BCJIMYHHEI.
MOMCHTBI, MAaTeMaTUYICCKOC OXHIAAHNC, TUCIICPCUA CUCTCMBI CquaﬁHBIX BCJIN-

Koppesinusa u koBapuanusi CUCTEMBI CIIyYalHbBIX BEJIMYUH.
[IpaBuio Tpex curm.

[IpenenbHbIe TeOpEeMbl: HEpaBeHCTBO Yebbliena.

[Ipenenbubie TeopeMbl: Tepema YeOblmiena.

3akoH Oonbiux unceln. Teopema XuHunHa, Teopema bepHysiu
VY cuneHHbI 3aKOH OOJIBIITNX YUCE.

Bonpocs! k 3auery
( 6 cemecTp)

1. Ilpenmer MaTemMaTHYECKOW CTATUCTHKHU, 3ajladyd CTAaTUCTUKHU. [IpenBaputenbHas
00paboTKa BHIOOPKHU.

2. ToueuHble OLICHKH MapaMETPOB pacpeICIICHHUS.

3. TpeboBanus, mpeabsABIsIEMbIe K OIICHKAM MapamMeTpOB: HECMEIIEHHOCTh, COCTOS-
TEIbHOCTb.

4. TpeboBaHUs, MpeIBABIsIEMbIE K OIICHKaM MapaMeTpoB: 3PHEeKTUBHOCTD.

5. JloctaTo4yHbBIE CTATHCTUKH.

6. Kpurepuii hakropuzamnmm.
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7. YnydieHne HeCMEIIEHHBIX OI[CHOK.

8. Metoapl Moy4eHHs OLIEHOK: METOJ, MOMEHTOB.

9. Metoapl MOJIy4YeHHS OLIEHOK: METOJl MAKCUMAJIbHOTO MPaB0NO100MUs.
10.CymHoCTb 3a71a4u HHTEPBAJIbLHOTO olleHMBaHus. KoadduimeHt nosepus.
11.JloBepUTEILHBIN HHTEPBAJ ISl MATEMATHYECKOTO OXKUIAHUS TIPH U3BECTHOM G.
12.JloBepUTEIbHBIN UHTEPBAJ AJISI MATEMATUYECKOTO OXKUAAHUS TPU HEU3BECTHOM G.
13.JloBepUTEIbHBIN UHTEPBAI AJI JUCTIEPCHUH.

14.Cratuctuueckue runote3bl. OO1Me NOHATHS. MEeTOUKH MPOBEPKHU.

15.TTpoBepka runoTe3 0 CpaBHEHUH C ITAJTOHOM.

16.ITpoBepka IumoTessl 0 3aKOHE pacnpenencuus. Kpurepuii 2.

17.3ana4m perpeCCMOHHOIO U KOPPEJALIMOHHOTO aHAIH3a.

18.BBeseHne B perpecCUOHHbIN aHan3. MoJienbHbIe YpaBHEHUSI PETPECCUM.
19.JIuneitHas perpeccusi. MeTo 1 HAMMEHBIIUX KBAIPaTOB.

20.Koaddurment koppensiiuu. IMIUpUIEcKuii KodPPUIIMEHT KOPPETSALUU.
21.CgoiicTBa K03 PUIIIEHTa KOPPETAIIH.

22.I1poBepka runoTe3 0 3HaYMMOCTH KO3 UIIMEHTA KOPPEIIALIIH.

23.011€HKa TOYHOCTH HAXOXKJEHUSI OLIEHOK KOA(D(PUIIMEHTOB JTMHEHHOTO ypaBHEHUS

perpeccuu.

o ok

7.
8.

9.

Bomnpocs! k 3k3aMeny
(7 cemecTp)

Knaccuueckue 3anayu, WIUTIOCTPUPYIOLIME HEOOXOJMMOCTh IMOCTPOCHUSI TEOPUU
CIIy4alHBIX IIporeccoB. [loHsATHE CilydallHOTO Ipouecca.
Knaccudukanusa cioydaiinbix nporeccos. [Iponecc ¢ He3aBUCUMBIMU MPUPAILICHU -
MH. MapTHHTrassl.
Knaccudukanus cimydaiiHbIx mporieccoB. MapkoBckue mpoiiecchl. CtalinoHapHbIe
CJIy4alHbIE MPOLIECCHI.
Knaccudukanys MapkOBCKUX CIIy9aifHBIX MPOIECCOB.
[TonsTue nuckperHou nenu MapkoBa U €€ BEpOSITHOCTHBIX XapaKTEPUCTHK.
BepositHocTHast cTpykTypa opHOpoaHoW 1enu MapkoBa (BbIBOA  (OpMYIIBI
p(n)=p(0)P".
OnpeneneHne BEpOSTHOCTH Iepexoa nenu Mapkosa 3a M 1m1aros.
[Ipumeps! nener Mapkosa.
Knaccudukanusa coctostuuil ienu Mapkosa.

10.Kputepuii Bo3BpaTHOCTH. [IpuMeHeHNe KpUTEpHs BO3BPATHOCTH K OJHOMEPHOMY

CllydailHOMY OJIyKAaHUIO O LEIOYHCIEHHOMN peleTKe.

11.TIpenenvHas Teopema aJiss KOHEYHBIX Iiernei Mapkosa.
12.TToHsATHE MAPKOBCKOTO MPOIIECCa M OCHOBHBIX €0 BEPOSTHOCTHBIX XapaKTEPHUCTHK.
13.BeiBog nuddepennmansubix ypaBHenuid Kommoroposa. CocraBieHue ypaBHEHUN

Konmoroposa ¢ ucnonbp3oBanueM rpada COCTOSHUM.

14.9proauyeckure CBONCTBA OJJHOPOIHBIX MAPKOBCKUX CIyYalHBIX MPOIIECCOB.
15.Onpenenenne npeaenbHbIX BEPOATHOCTEM COCTOSIHUM MapKOBCKOTO IMpolecca st

JIBYX COCTOSIHUMU.

16.ITonsiTHE TTyacCOHOBCKOTO mporiecca. [IpuMepsl myaccOHOBCKOTO Mporiecca.
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17.Y1BepxaeHue o pacnpeaesieHuu MPOMEXYTKOB BpEMEHU U MOMEHTOB BPEMEHHU ISt
IIyaCCOHOBCKOTO pacIpeesIeHHUs.

18.IlonsiTue mpouecca yuctoro poxacHus. Teopema Demiepa s MpoIecca YUCTOro
POXKJICHUS.

19.1Iporecc poxxacHUs ¥ THOCITH.

20. [Ipoueccyl MaccoBoro oOciyxuBanus. OCHOBHBIE MOHSTHS M Kiaccuukanus
CMO.

21.XapakTepucTUKU mpocTeiero notoka. OCHOBHBIE CBOIMCTBA MPOCTEUIIIETO MOTO-
ka. Bpems oxxumanus v Bpemsi 00CIy>KUBaHHSL.

22. IIpuHIUIIBI TOCTPOCHHS MOJIENIEH MAaCCOBOTO OOCTYKHUBAHUSI.

23. OCHOBHBIE XapaKTEPUCTHKU CUCTEM MAaCCOBOTO OOCITYKHBaHUS C OTKa3aMH. YpaB-
HEHUs DpJaHra.

24.OCcHOBHBIE XapaKTEPUCTUKH CHUCTEM MacCOBOTO OOCTYKHBAHUS C 0KHIaHUEM.

25.ITonsiTe MapTHHTraia, cyoOMapTuHrana, cynepMmanturaia. CBolicTBa MapTHHTajia,
cyOMapTuHrana, cyriepMaHTHHIana

26. Paznmoxenue [ly6a.

27. ToxnectBo Banpma. JlokazarenbcTBO ToXaecTBa Bambma mo Komamoropony-
[Ipoxoposy.

28. Ilpumenenue Toxnectsa Banpaa 1u1st cimyyaiiHOro Oiyk1aHusl.

29. Teopema [ly0a o nmpeoOpazoBaHuU CBOOOHOTO BHIOODA.

30. HepasenctBo JlyOa 1j1s1 MAKCUMAJIBHOTO 3HAYEHHUS MapTHHTAJA.

IV. IEPEYEHDB JJUTEPATYPBI, HEOBXO/IJUMOM 1JIs1 OCBOEHUS JIUC-
UITJIMHBI
4.1. OcHoBHAasI JIUTEpPATYypa

1. Kamman, 0. Teopust BeposITHOCTEN, MaTEMATUYECKAsI CTATUCTUKA U CIIy4au-
HbIe Tmporecchl : yueOnuk / F0. Karman ; HanmonanpHbI uccaenoBarenbekuii ToMckui
MOJIMTEXHUYECKUN YHUBEPCUTET. — Tomck : M3naTrenbcTBO TOMCKOTO MOJUTEXHUYECKOTO
YHUBEPCHUTETA, 2013. — 131 C.: uiL., Talbm., CXEM. —
URL: http://biblioclub.ru/index.php?page=book&id=442107 . — bubauorp. B kH. — ISBN
978-5-4387-0173-6. — TekcT : 2NMEKTPOHHBIHA.

2. Konemae, B.A. Teopuss BeposiTHOCTE M MaTeMaTHYEeCKas CTAaTUCTHKA:
yueOHuk / B.A. Konemaes, B.H. Kanununa. - Mocksa : IOuutu-Jlana, 2015. - 352 c. :
TalJI. - - ISBN 5-238-00560-1; [DJIeKTpOHHBII pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=436721 .

4.2. lonoJiHUTEIbHAS JIUTEpaTypa

3. bangun, K.B. Teopust BepossiTHOCTEl U MareMaTuyeckasl CTaTUCTHKA : y4eO-
nuk / K.B. banaun, B.H. bamuisikos, A.B. Pykocyes. — 3-e¢ u3a., crep. — Mocksa : Jlami-
koB u K° 2020. — 472 c. [OnektpoHHbli pecypc]. — Pexum goctyma: -

URL: http://biblioclub.ru/index.php?page=book&id=573173.
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http://biblioclub.ru/index.php?page=book&id=573173

4, bynunckuii, A.B. Teopus cnyuaiinsix nporeccos : [16+] / A.B. Bynunckui,
A.H. Hupses. — MockBa : DU3MATIINT, 2005. — 403 C. —
URL: http://biblioclub.ru/index.php?page=book&id=68121 . — ISBN 978-5-9221-0335-0.
— TekcT : 3IeKTPOHHBIN

5. Ku63yn, A.1. Teopus BeposATHOCTEM M MaTeMaTH4ecKas CTaTHCTHKa: bazo-
BBIM KypC C NIpUMepaMH U 3ajadamu : yueoHoe nocooue / A.W. Ku63yn, E.P. 'opsunoBa,
A.B. Haymos ; pen. A.M. Ku63yn. - 3-¢ usn., nepepad. u gom. - MockBa : ®u3MaTiIuT,
2007. - 232 c. - ISBN 978-5-9221-0836-2 ; To xe [DnexkTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=69320.

6. Moucuk, B. b. BepostHocTs 1 cTatuctuka : yuedHoe mocobue / B. b. MoH-
cuk, A. A. CKpbIHHUKOB. - 4-¢ u3a. — Mocksa : Jlaboparopus 3nanmii, 2020. - 382 C. -
ISBN 978-5-00101-858-2. - TeKkcT : eKTPOHHBIH // DNeKTPOHHO-OMOIMOTEUHas cUcTeMa
IPR BOOKS : [caiit]. - URL: http://www.iprbookshop.ru/6463.html

7. Mauxkesuu, M.FO. Teopuss BeposTHOCTEH W MaTeMaTU4eCKas CTAaTUCTHKA:
npaktuky™m / .FO. Maukesuy, H.I1. Tletposa, JI.U. Tapycuna. — Munck : PUIIO, 2017. —
200 C. [DJIEeKTPOHHBII pecypc].. — Pexum JOCTyIIa:
URL: http://biblioclub.ru/index.php?page=book&id=487930

8. CoxkouoB, I'.A. Teopust ciaydailHbIX MPOIECCOB JJisI SKOHOMUCTOB : yueOHOE
mocoone / TI.A.CokomoB. — MockBa : @Dwmsmarmur, 2010. — 208 c¢. -

URL: http://biblioclub.ru/index.php?page=book&id=69334 . — ISBN 978-5-9221-1100-3.
— TexcT : 3IeKTPOHHBIN.

Q. Teopust cucTeM MaccoBOTO OOCTY>KUBaHUS : yueOHoe rocodue : [16+] / cocrT.
A.B. lllanomnukos, B.B. bepexunon, A.M. Jlsrun, A.A. [Ineryxuna u ap. — CTaBpoIosns :
Ceepo-Kaskazckuii ®enepanbubiii yauepcuter (CKOVY), 2017. — 134 c. : un. —
URL.: http://biblioclub.ru/index.php?page=book&id=483842 . — buGmuorp. B kH. — Tekcr :
AJIEKTPOHHBIM.

V. IIEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXOJUMBIX
JJIA OCBOEHUSA TUCHUIIJIMHBI

Ne Ccbuika Ha HaumeHnoBanue pa3pa-
I HHGOpPMALMOHHBIN pe- 0OTKH B 3JICKTPOHHOM JocTynHocTh
cypce dhopme
1. http://mathedu.ru Maremaruueckoe  oOpa3oBa-

HUE: TPOLUIOE M HACTOsIIee
(caiit ¢ OB, BrIIOUarOMmIEH 10-

CB0OOAHBIHM JOCTYT.
PEBOJIIOIIMOHHBIE  MCTOYHHKH,
JIMTEPaTypy COBETCKOTO IepH-
0/1a)
2 http://www.iprbookshop.ru/ DeKTpOHHO-0MOMMoTeYHast | Perucrpanms gepes jiro-
cucrema (9bC) 0011 yHUBEpCUTETCKUI

KoMIibtoTEp. B nanpHen-
1IEM UHAVBUYAJIbHBIN
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http://biblioclub.ru/index.php?page=book&id=68121
http://biblioclub.ru/index.php?page=book&id=69320
http://biblioclub.ru/index.php?page=book&id=487930
http://biblioclub.ru/index.php?page=book&id=69334
http://biblioclub.ru/index.php?page=book&id=483842
http://www.iprbookshop.ru/

HEOTPAaHUYEHHBIN 10CTYN
W3 J1000# TOUKH, B KOTO-
pOi1 UMeeTCs OCTyNl K
cetu MuTepuer

http://www. exponenta.ru

OO0pazoBaTenbHBI MaTeMaTH-
YECKUU CalT

CB0OOAHBIIi AOCTYI

http://www. matclub.ru O6pasoBarenbHblii MaTeMaTd- | CBOOOIHBIN JOCTYII
YECKUU CalT
5. http://www.fismat.ru O6pasoBarenbHblii MaTeMaTdH- | CBOOOIHBIN JOCTYII
YECKUH CalT
6. http://www.mathnet.ru Ob6pasoBarenbHblii MaTeMaTi- | CBOOOIHBIN 1OCTYII
YECKUM CauT
7. http://www.krugosvet.ru DrexkTponHas sHIMKIoneausA, B | CBOOOIHBIN JOCTYII
KOTOpOM MPEJCTABIIEH MaTEPH-
aJl IO OCHOBHBIM MaTeMaTHuy4e-
CKHUM TEpMHHAM, a TaKKe O1o-
rpadguveckue JaHHbIE 00 13-
BECTHBIX MATEMATHKaX.
8. http://vilenin.narod.ru/Mm/Boo | Maremarudeckast 6ubimoreka, | HeorpaHu4eHHbI JOCTyII
ks/Books.htm MOCTOSTHHO MOTIOJIHSAEMOE CO-
OpaHKe YHUBEPCUTETCKHUX
y4eOHUKOB, HCCIICIOBAHUH 110
MaTEeMaTHYECKOMY aHAIH3Y,
anredpe, nuddepeHnanbHOMu
TE€OMETPHH U TOIOJIOTHH,
nuddepeHIraIbHbIM ypaBHe-
HUSIM, MAaTEeMaTUIeCKOH pr3u-
Ke.
9. http://ilib.mccme.ru Ob ¢ kHATaMU TTI0 MaTeMaTHKe.
CBOOOHBIN JOCTYII.
VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIIUOHHBIE CITPABOYHBIE CUCTEMBbI
Ne Cceblika Ha HaumeHnoBanue pa3padoTKu B 3J1eKTPOH-
nn HH(OPMaLIMOHHBIH pecypc Hol dopme Aocrynuocrs,
Perucrpanus uepes nob6oit
YHHUBEPCUTETCKUI KOMITh-
DNEeKTPOHHO-ONOIMOTeYHAs orep.
B naneneimem npeno-
1. | http://www.biblioclub.ru cucrema (36C) CTaBIISICTCSI HEOTPAHUYCH-
VYHuBepcurerckas OnbiInoTeKa OH- N .
it HBI WHIUBUIYaIbHBIN
JIOCTYTI U3 JIFOOOW TOYKH, B
KOTOPOU UMEEeTCS TOCTYII
K cetn MIHTEpHET
2. Www.garant.ru NudopmannonHo-mpaBoBoii mopTan CBOOOIHBIN JOCTYTI
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http://ilib.mccme.ru/
http://www.biblioclub.ru/
http://www.garant.ru/

Poccuiickuit uH(pOpMaIMOHHBIH 1TOP-
3. | www.elibrary.ru TaJl B 00JIACTH HAyKH, TEXHOJOTHH, CBOOOHBIH JOCTYIT
MEJTUIMHBI © 00pa30BaHuUs

Pocculickast KOMIIBIOTEPHAS CIIPABOY-
HO-IIPaBOBAasi CUCTEMA

4. | www.consultant.ru CBOOOIHBII JOCTYTI

VIl. JUOEH3UMOHHOE U1 CBOBO/IHO PACITPOCTPAHAEMOE
ITPOTPAMMHOE OBECIIEYEHHE

HpI/I pealin3annunu y‘l@6H0ﬁ AUCHUINIMHBI ITPUMCHSACTCA CIICAYIOIICC JTUICH3MOHHOC
51 CBO6OI[HO PaCcpoCTpaHsACMOC ITPOTrpaMMHOC O6€CHC‘{€HI/ICI
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIiIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYYEHMUSI,
HEOBXO/IUMBLIE IJIS1 OCYIECTBJIEHUSA OBPASOBATEJIBHOI'O
MMPOLECCA IO JUCHUIIJINHE

VYyeOHble 3aHATHS MPOBOAATCS B ayJJUTOPUAX, YKOMIUIEKTOBAHHBIX CHEI[UATIU3UPO-
BaHHOW MeOeIbI0, B TOM YHUCJIE CTAllMOHAPHBIMU WIIM MEPEHOCHBIMU TEXHUYECKUMU CpPe/I-
cTBaMU 00y4eHus (IPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOMHETaX, OCHAIEHHBIX KOMITBIOTEPHOM
TEXHUKON C BOBMOXHOCTBIO MOJKIIIOUEHUS K ceTH «HTepHeT» u obecreueHrneM J10CTymna
B DJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPE/ly YHUBEPCUTETA.
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