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OCYIIECTBJIAET UX MOUCK HA
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po¢eCCHOHATBHBIX 3a1ad

OIK-2.1. 3-1. 3HaeT
MeTobl cOopa nHdpopmanuu,
CII0CO0BI u BH/]I ee
NPEJICTABICHUS, TMPUMEHSS
COBPEMCHHOE TPOTPaMMHOE
obecrneueHHE

OINK-2.1. V-1. YMeeT
UCIIONB30BaTh COBPEMEHHBIH
UHCTPYMEHTApUH 1
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AQHATUTUYECKUE CHCTEMbI
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BepoOsITHOCTE

Tema 1. OcHOBHEIE
MOHSTUS U TEOPEMBI
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Tema 2. Cnyqaiinbie
BCJINYHHBI

Tema 3. OcHOBHBIE
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TEOPEMBI TEOPUU
BEPOSITHOCTEHN

Tema 5. MHOromepHsbIe
Ciy4yallHbIE BEJIMYHUHbI
Paznen 2.
MareMaTHuyecKas
CTATHCTHKA

Tema 6. OcHOBHBIE
ITOHSTHS ¥ METOBI
MaTeMaTUYeCKOU
CTaTUCTUKU

Tema 7. Onenka
napameTpoB
pacrpeneneHun

Tema 8. [TpoBepka
CTaTUCTHUYCCKUX
TUIIOTE3

METOANUYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOILINE JTAIIbI

®OPMHUPOBAHUSI KOMIIETEHIIUIA

Ilepeyenb y4eOHBbIX 32 JaHUI HA aYAUTOPHbIX 3AHATHAX

BOHpOCl)I AJIA MIPOBEACHUSA ONMPOCa HA 3AHATHAX

Nuaukaropsl noctmxkenusi: OINK-2.1.




Pa3nea 1. Teopusi BeposiTHOCTEH
Tema 1. OCHOBHBIE MOHATHUS U TEOPEMBI TEOPUU BEPOSATHOCTEN
Bonpocsl 1J1s1 IpoBeieHUs ONpPOca:

1. Ilpenmer u 3amaun Teopun BepossTHOcTel. [loHsATHSA ncnbITaHus (OMbITA) U
coObITHs. [locTOBEpHBIE, HEBO3MOXKHbIE, HECOBMECTHBIE, TPOTHBOIIOJIOMKHBIE,
HKBUBAJICHTHBIE COOBITHS.

. Onepauuu Haj COOBITUSAMM.

. IIpocTpaHCTBO AI€eMEHTApHBIX COOBITHH.

. Kimaccuueckoe onpeneneHue BeposiTHOCTH. OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

. KomOuHaropuka: nepecTaHoBKH, pa3MEIICHUs], COUETaHUSI U UX OCHOBHbBIE
CBOMCTBA.

. TeopeMa c105keHHsI BEPOATHOCTEH.

. YCIIOBHas BEpPOATHOCTB. TeopemMa yMHOKEHUS BEPOSATHOCTEH.

. IloHsiTHE HE3aBUCUMOCTH COOBITHH.

. BeposTHOCTb nosiBIIeHHsI XOTs ObI OTHOTO COOBITHS.

10. INonHas rpymnma coObITHIA (TUTIOTE3).

11. ®opmyna noaHOM BEPOSITHOCTH U €€ IPUMEHEHUE.

12. ®opmyna baiieca u e€ npumeHeHue.

13. ®opmyna bepnysmiu.

OabhwiN

O 00N

Tewma 2. CiiyqaitHble BEIMUNHBI
Bonpocs! 1151 IpoBeIeHHsI onpoca:

1. Ciiyuaiinble Bennmuunsl U ux OP. Cpoiicta OP.

2. luckperusie CB: psin pacnpenencHusl.

3. HenpepriBabie CB: mnoTHOCTH pacnpeenenus u e€ CBONCTBRa.

4. Matemaruueckoe oxunanue CB u ero cBoiicTsa.

5. [lucnepcus u cpeHee KBagpaTuieckoe oTkiioHeHne CB u ux coiicTaa.
6. Mopa, Mmemuana, HadyaJIbHBIE U IIEHTpabHbIe MOMEHTHI CB.

7. KBaHTHUJIb U €€ YyaCTHbIE 3HaYeHUs — KBApTHIIU, IEIIUIIN U IPOLIEHTHIIH.

Tema 3. OCHOBHBIE 3aKOHBI PACIIPEIETICHUS CIy4YallHbIX BETUYNH
Bonpocs! 1J1s1 NpoBeeHUs ONpoca:

1. bunoMuaneHOE pacnpeerncHue.

2. Pacripenenenue [lyaccona.

3. PaBHOMEpHOE pacmpeiesieHue.

4. TToka3arenbHOE pacrpeieleHue.

5. @ynkuus Jlannaca u e€ cBoiicTBa.

6. HopmanbHOe pacnipenienieHne 1 ero OCHOBHbIE CBOMCTBA. [IpaBuiio «Tpéx curman.
7. Pacnpenenenus [lupcona, CteronenTa, @uiiepa.

Tewma 4. IIpenenbHble TEOPEMBI TEOPUH BEPOSTHOCTEN
Bonpocs! 1J1s1 npoBeAeHHs ONpoca:
1. 3axon Oonpmux yncen. HepaBenctBo UeOrbImena.
2. llentpanbHas npenenbHas TeopeMa. Teopema bepHymiu.
3. JlokanpHas npeaensHas TeopeMa Myaspa-Jlamiaca u e€ mpuMeHECHHE.
4. WurerpanbHas npenenbHas Teopema Myaspa-Jlamnaca u e€ npuMeHeHue.



Tema 5. MHOromMepHbI€ CilTydyailHbI€ BETMYMHBI
Bomnpocsl 1J151 mpoBeieHUsI ONPOcAa:

1.
2.
3.
4.
5.
6.
7.

[Tonsitue muoromepnoit CB. JIsymepubie CB.

®P nBymepnoii CB u eé cBoiicTsa.

Henpeprisabie nBymepusie CB. [InoTHOCTH pacnipeneneHus u e€ cBoiCTBa.
Y c0BHBIE 3aKOHBI PACIIPEAEICHUS KOMIIOHEHTOB IByMepHOil CB.
VYcnoBHble uncnoBbie Xapakrepuctuku CB.

HezaBucumeie CB.

KoBapuanus u ko3 HULueHT Koppensiuu.

Pa3zgen 2. MaremaTnueckasi CTAaTHCTHKA

Tema 6. OCHOBHBIC IOHSATHS B MCTOBI MaTEeMaTHYCCKOM CTaTUCTHUKH

Bomnpocs! 1151 IpoBeeHUsI onpoca:

1.
2.
3.

4.
S.

[Tpeamer u 3aaun MaTeMaTHYECKOM cTaTUCTUKU. [IoHATHE reHepabHOM
COBOKYITHOCTH, BBIOOPKH, PEIPE3EHTATUBHOCTH BHIOOPKH.

JlMcKpeTHbIN U UHTEPBAJIbHBINA BapUallMOHHbIE psAAbl. YacTOTh U
OTHOCHUTEJIbHBIE YaCTOTHI.

MHoOroyroibsHUK (IIOJUTOH) pacipeAeaeHns U TUCTOrpaMMa.

Bri6opounas (aMnupudeckas) QyHKIUS pacipeIeIcHUs.

OyHK1MY BBIOOPKH. BeIOOpOUHBIE cpenHss, TucnepcHsi, CTaHJapTHOE
OTKJIOHEHHUE, KOBapUaIys, KOOQPHUIUEHT KOPPEISALUH.

Tema 7. OuieHka nmapamMeTpoB pacipeieeHHi
Bonpocs! /151 IpoBeeHUsI onpoca:

1.
2.

3.
4. ITpuMepbl TOUEUHBIX OLEHOK.
. IloHsiTve OBEPUTEIILHOI BEPOSITHOCTH, IOBEPUTEIHLHOTO HHTEPBAIA U

[TonsiTve TOUEYHOM OLIEHKH MapameTpa pactpenencHus CB.

CaoiicTBa o1ieHOK napamerpoB CB — HecMemEéHHOCTh, 3)(PEKTUBHOCTS,
COCTOATENBHOCTb.

MeTto1 MaKkCUMaIbHOTO MTPaBAONOI00MUS.

HHTepBaHBHOﬁ OLICHKH.

. [loctpoenue nntepBansHoOil onenku 1yt MO CB, pacnpenenénnoit mo H3 ¢

n3BecTtHbIM CKO.

. [loctpoenue nnrepBansHoil onenku 11t MO CB, pacnpenenénnoit mo H3 ¢

HenszBecTHBIM CKO.

. IToctpoenune untepBanpHoii onenku s CKO CB, pacnipenenénnoit mo H3.

Tema 8. IIpoBepka cTaTUCTUUECKUX TUIIOTES
Bomnpocs! 1J1s1 npoBeieHHs ONpoca:

1.
2.
3.

o Ol

OcHOBHBIE IOHATHS TEOPUU MPOBEPKH CTATUCTUYECKUX TUIIOTES.

OcHoBHbI€ 3Tans! npoBepku CI.

ITposepka CI' o 3nauennn MO CB, pacnpenenénnoii no H3 ¢ u3BecTHpIM
CKO.

. ITpoBepka CI' o 3vauennn MO CB, pacnpenenénnoii no H3 ¢ HensBecTHBIM

CKO.

. ITpoBepka CI' o 3Hauennn nqucnepeun CB, pacnipenenénnoii no H3.
. ITIpoBepka CI" o paBenctBe MO nByx CB, pacnpeaenénnsix no H3.
. ITpoBepka CI' o paBeHcTBe nucnepcuii 1Byx CB, pacnipenenénnsix no H3.



8. Kpurepuii cornacus [Tupcona.
9. HenapameTpuueckue METO/IbI IPOBEPKH THITOTES.

Kpurepun ouenku (B 0asiax):

- 2 Gajuta BBICTaBISIETCS OOYdaIOMIEMYCsl, €CIM OTBET Ha BONPOC IMPEJCTaBJIeH B MOJHOM oOBbeme 0e3
OILIHOOK ¥ HEAOUETOB (coomeemcmeue unouxkamopy OIIK-2.1.);

- 1 Gamnn BeICTaBysIeTCA O0yYarOMIEeMYycCs, €CJId OTBET Ha BOIPOC IMPEJCTaBICH B MOJHOM O0beMe, NMpPHU
OTBETE JIOMYILCHBI HETOUHOCTH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0,5 Gamna BeICTaBIAETCS 00Y4YAIOLIEMYCsl, €CJIM OTBET HA BOIPOC MPEJCTABICH HE B MOJIHOM 00BEME,
[IPH OTBETE JOMYILNEHBI HE3HAUUTEIbHBIE OIMOKY (coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GamnoB BbICTaBiIseTCA OOyUarOLIEMYCs, €ClIM OTBET Ha BOIPOC HE MPEJCTABIICH, WU MPU OTBETE
JOMYIICHBI TPYObIe OIUOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

3aganus AJsl TEKyIero KOHTPOJIst

PacyeTrHo-aHauTHYECKHE 321aHUA
Nuauxaropsl noctmxenus: OIMK-2.1.

Tema 1. OcHOBHBIC NOHATHS M TEOPEeMbI TCOPUM BEPOSATHOCTE

1. B moctynuBmunx Ha ckiaj 3 mapTusx aeranel rogasie coctaBisitor 89 %, 92 % u 97 % coot-
BeTCTBeHHO. KonmuuecTBo eraneil B mapTusx oTHOcUTCS Kak 1:2:3.UeMy paBHA BEpOSITHOCTH TOTO, YTO
cly4ailHO BbIOpaHHas CcO CKJaja JAeTallb OKakeTcs OpakoBaHHOW. [lycTh M3BECTHO, 4YTO CIy4ailHO
BEIOpaHHAas JeTalb OKa3ajaoch OpakoBaHHOW. HalTH BEPOATHOCTH TOTO, YTO OHA MIPHHAICIKUT TIEPBOU,
BTOPOU U TPETHEN NAPTHUSIM.

2. B mepBoit ypue 10 mapoB : 4 6enbix u 6 u€pHbIX. Bo BTOpoii ypue 20 mapoB : 2 Gembix
u 18 uépubix. U3 kax 0l ypHBI BRIOUPAIOT CIy4alHbIM 00pa3oM MO OJHOMY IIapy M KJaayT B TPEThIO
ypHY. 3aTeM U3 TpeTbel ypHBI cilydyaliHBIM 00pa3oM BbIOMparOT ojuH miap. HaiiTu BeposSITHOCTH TOTO,
YTO U3BJICUEHHBIN U3 TpeThel ypHBI map OyAeT OesbIM.

3. Ilpu nepenuBaHUM KPOBH HAJO0 YYUTHIBATH I'PYMIBI KPOBU JIOHOpa U O0JbHOrO. Yenoseky,
UMEIOIEMY YeTBEPTYIO TPYIIYy KPOBU MOYKHO HEPEIUTh KPOBb JIFOOOH TPYIMIIbI, YEJIOBEKY CO BTOPOH U
TPETbe TIpPYyNION MOKHO NEPETUTh IMOO KPOBb €ro rpynmsl, 1u00 nepBoi. YenoBeky ¢  nepBoi
IPYIION KPOBU MOXHO MEPENINUTh KPOBb TOJIBKO MEPBOl Ipynmbl. M3BecTHO, uTO cpean HaceneHus 33,7
% mmeroT nepByro Tpymmy, 37,5 % umeror Bropyto rpymmy, 20,9 % umerot tpetsto rpymmy u 7,9 %
umeroT 4 rpynmny. HaliTu BepoSTHOCTb TOT0, YTO CIIy4aifHO B3SITOMY OOJIbHOMY MO>KHO IEpEJIUTh KPOBb
CIIy4aifHO B3SITOTO JOHOPA.

4. BepoATHOCTh HCKaXEHHs OJHOTO CHUMBOJA INpHU Mepeaade COOOIIEHHs IO JIMHUU CBSI3U
paBHa 0.001. CooOmieHne CUMTAIOT TPHUHATHIM, €CIHM B HEM OTCYTCTBYIOT HCKakeHWs. Haitu
BEPOSITHOCTH TOT'0, YTO OyJIeT MPUHATO coodiieHue, cocrosiee u3 20 ciaoB mo 100 cuMBOJIOB Kax10e€.

Tema 2. Ciryuaiinble BeJJUYUHBI
1. Irpox BBIUTPBIBAET OYKO, €CIAM MpPHU NOJAOpachIBAHMM MOHETHl BbINANaeT repd, M
MIPOUTPHIBAET OYKO B MPOTUBHOM ciydae. [locTpouTs rpapuk QyHKIMM pacmpelreneHus CyMMapHOIo
BBIMTPBIIIA UTPOKA TTOCIIE IBYX OpOCaHUIl MOHETHI.
2. Cpemn moctynuBIIEX B peMOHT 10 9acoB 6 IIT. HY)KIAIOTCS B OOIIEH YHCTKE MEXaHHU3MA.
Yacel He paccOpTHpPOBaHbI MO BUAY peMOHTa. Mactep, ejas HalTH 4achl, HyXJalouiecs B oOmIeit
YUCTKE MEXaHMW3Ma, PACCMATPUBAECT MX MOOYEPETHO M, HAWNAS MEpPBbIE W3 TAKUX YACOB, MPEKpaALIACT



nanpHenmmii npocMoTp. Hailtm Marematnueckoe oxupanue CB — kosnuecTBa NPOCMOTPEHHBIX
4acoB.

3. IMaptus, nacumteBatomias 100 w3nmemuit, coxepxkut 10 nedexrtneix. U3 Beelt maptum
cllyyailHbIM 00pa3oM OTOMparOTCs ¢ LIEIbI0 NMPOBEPKU KauecTBa 5 manenuil. Hailtu maremartnueckoe
OKUJaHWE YUCIa IePEKTHBIX U3/ICIUI, COICPIKAIIUXCS B CITYIallHOM BhIGOpKe.

Tema 3. OcHOBHBIE 32aKOHBI pacnpeaeJjeHusl CJIyYaiiHbIX BeJIUYNH

1. HaiiTu mi0THOCTb BEPOATHOCTH CYMMBI TPEX HE3aBUCUMBIX CIIydallHbIX BEJIMYUH, HUMEIOLIUX
pacnpezenenue Ilyaccona.

2. Ilo muIIeHn MPOU3BOAUTCS OJUH BBICTpElN. BeposTHoCcTh omaganus pasHa 0,7. PaccmoTpum
nee CB: & — uymcio momajgaHui, 1| — 4YMCIO TpoMaxoB. HalTu 3akoH pacmpenercHus ITByMEpPHOM
cirydaitHo# BenmuuuHsI (&, 1).

3. HaiiTu maTemaTH4ecKOe OXKHUJAHWE W JTUCIEPCHIO: a) YHUCiIa OYKOB, BBINAJAIONIUX TIPH
OpocaHMH OJHON WIpadbHOW KOCTH, 0) CYMMBI OYKOB, BBINAJAIONIMX MPU OPOCAHMU N UTPATBHBIX
KOCTEM.

Tema 4. Hpe[[e.]'[bﬂble TE€OPEMbBI TCOPUHU BCPOHTHOCTeﬁ

1. BeposTHOCTh M3TOTOBJICHHUSI HecTaHIAapTHOU aeranu paBHa p = 0,004. KakoBa BepOsSTHOCTH
Toro, yto cpenu 1000 geraneil okakercss S HECTaHIAPTHBIX?

2. BepositHocTh poxaenus wmanmbunka — 0,51, Haitnem BepositHOcTh, uTO cpeau 200
HOBOPOXKJEHHBIX OyneT 95 neBoyexk.

3. IlycTb BepoOsATHOCTH TOrO, YTO TOKYNATENbHHUIIE Mara3uHa >KEHCKOW o0yBM HeoOxoauma
00yBb 36-T0 pa3zmepa, pasHa 0,3. Haiinem BeposTHOCTE TOro, 4To M3 2000 MOKYIaTEIBHUIl TAKUX OyIeT
ot 570 mo 630.

4. B aBroOycHoM napke 100 aBToOycoB. 1I3BeCcTHO, YTO BEPOATHOCTDH BBIXOJIa U3 CTPOSI MOTOpA B
TeyeHue nHsA paBHa 0,1. Yemy paBHa BEpOSATHOCTb TOTO, YTO B OIpPEICIICHHBIH [1€Hb OKaXYTCS
HEUCIPAaBHBIMU MOTOPHI Y 12 aBTOOYCOB?

5. 3aBox BbImycKkaeT B cpenHeM 99,8% nobpokauecTBeHHBIX M 0,2% OpaKkOBaHHBIX H3ZIETHI.
KakoBa BeposSITHOCTH TOro, uTOo cpenu BblOpaHHBIX Hayraj 500 uznenuil yucio OpakoBaHHBIX OyneT
Oosnbiie Tpex?

Tema 5. MHoromepHbie ciay4yaiHble BeTHYUHbI

1. Crynenty natorcs 3 MOMBITKY MEepECaaTh IK3aMeH. BeposSTHOCTb, UTO CTYJEHT CACT SK3aMeH
¢ nepBoii nonbITkU paBHa 0,4 , co Bropoii 0,6 , ¢ Tperbeit — 0,8. CocTaBUTH 3aKOH pactpeeeHus
CIIy4aiiHOM BEIMYMHBI — YUCIIA TIOTBITOK CIaTh IK3aMeH, QYHKIIUIO pacIlipe/ie]IeH s, TIOCTPOUTh €e
rpaduk. Haiitu M(X), D(X), o(X).

2. Cny4aitHas BellMUMHA 3a/1aHa IUIOTHOCTBIO pachpeaenenus. Haiitu: mapamerp b, M(x), D(x),
F(x), BEpOSTHOCTH TOTO, YTO CIIydaiiHas BEMUMHA IPUHUMACT 3HAUCHHS Ha ipoMexyTke [1,5;4,5].

0 <1,
ILi<ago,
0,z >b.

3. CnyuaitHag BenuumnHa 3ajaHa GpyHkuuei pacupeneneHus F(x). 1) HallTH MIOTHOCTD
pacnpenenenus BepositHocteit f(X); 2) moctpouts rpaduku Gpyukuuit f(X) u F(x);
3) maitt M(x), D(X) u cpenHekBaipaTHUECKOE OTKIOHEHHUE CITyYaiiHON BEeUYUHBI X; 4) HAlTH
BEPOSATHOCTH TOTO, YTO X MPUMET 3HaucHHEe U3 uHTepBana (1;3).



0, X <2,
F(x)=<(x—2f, 2<x<3,
1, X>3

Tema 6. OcHOBHBbIE€ IOHATHSA U MeTOAbI MATEMATHY€ECKOI CTATHCTUKH

1. Mana BeiOopka (4; 6; 0; 2; 1; 3; 3; 1; 2; 5; 3; 15 2; 2, 4; 4, 4; 3; 2; 5; 2; 5; 1; 2; 3; 0).
IToctpouts: 1) nAHMCKpeTHBIM BapUAaLMOHHBIA psAJ; 2) MOJUIOH OTHOCHUTEIBHBIX 4YacToT; 3)
SMIIMPHUYECKYIO (PYHKIUIO pacrpeieeHuUs.

2. NMeroTcs NaHHBIE O TOpPrax akiMii HEKOTOPOro AaKIMOHEPHOro oOmiecTBa Ha (HOHIOBOM
oupxe. KoandecTBo npoaHHbIX aKLIKK M0 KypCy MPOAaXK paclpeneaioch CIeAYIOIUM 00pa3oM:

Kypc nponax 900 990 1010 1015 | 1150

KonuuectBo 550 650 800 700 850

MPOAAHHBIX aKLIMI

Haitnem oneHkuM cpegHero u AUCNEepCun Kypea MpoJax akuu.

3. Jlana BeiOopka (9; 5; 5; 7; 5,7, 3; 5,9, 7; 3; 2; 5; 2; 5; 1; 2; 3; 0; 3; 0; 5; 1; 2; 1). [loctpouth
JTUCKPETHBIN BapuallMOHHbIN psall. HaiiTu BEIOOpOYHbIE CPEAHIOI0 U AUCTIEPCHIO.

Tema 7. Ouenka nmapamMeTpoB pacnpeaeaeHun

1. 25 pabo4ynx KOHTPOJIUPOBATIUCH B TEUEHHE MeCsIa MO MPHU3HAKY — IPOLIEHT BBITOJIHEHUS
HOpPM BBIpaOOTKH 3a Mecsll. [1o BEIOOpoUHBIM JaHHBIM ObLTH paccumTansl X = = 102,3% — cpennuit
NPOLEHT BhIpaboTKM M aucmepcus S? = 16. Haittm 95%-Hblii 1OBEpHTENBHBIA HHTEpBAN JUIsi
reHepalbHON CPEHEH, €CIIM U3BECTHO, YTO MPU3HAK UMEET HOPMAJIbHOE paclpe/ieieHUE.

2. HenenbHble M0XOABI (PUPMBI MOAYMHEHBI HOPMAILHOMY 3aKOHY pacmpenenenus. [lo 25
€XKECHEICIbHBIM HAOIIOJIEHUAM 3a J0X0JaMH (UPMBI HaMJIEHO S? = 1200. Haiigure 95%-Hblii
JIOBEPUTENBbHBIN HHTEPBAT JUIsl TUCTIEPCUN HEACTBHBIX JOXOJIOB.

3. Ilo mpenBapuTenTsHOMY ONPOCY HACEJIEHHs OOJBIIOTO ropoja, B KOTOpoM ydacTBoBaio 900
KUTeNeH, 3a Mmeponpusitie X roToBbl MporonocoBath 400 4enoBeK U3 OMpo- MIEHHBIX XuTeneld. Halitu
90%-HbIi1 IOBEPHUTENBHBI WHTEPBAJI, B KOTOPOM HAaXOJUTCS WCTUHHBIA TPOLEHT TOTOBBIX
MIPOrOJI0COBATh 32 MEPONPUSITHE X.

4. Cpenu 400 neraneil, U3rOTOBIEHHBIX CTaHKOM-aBTOMAaroM, 20 OKa3ajoChb HECTaHIAPTHBIX.
Haiinure moBepuTeNnbHBIA UHTEPBAJ, TOKPBIBAIOIINN ¢ HAASKHOCThIO (0,98 HEM3BECTHYIO BEPOSITHOCTh
Opaxa.

Tema 8. IIpoBepka cTaTUCTHYCCKUX TMIIOTE3
1. ®usuyeckas MOATOTOBKA 9 CIOPTCMEHOB OblIa MPOBE/IEHA MPHU MOCTYIUIEHUU B CIIOPTUBHYIO
IIKOJTy, @ 3aTeM IOcJe HeJleNu TPEHUPOBOK. MIToru mpoBepky B 6aiiax oKa3aiucCh CIEAYIOIIMMHU:

x, |76 57 |49 [70 |69 |26 |65 |59
v, |81 |8 2 [70 |63 [33 [83 |62
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(B 1-i1 cTpoke uncio 6amIoB MpH MOCTYIUIEHUH, BO 2- — IOCie Heledl TPEHUPOBOK)

Tpebyerca Ha ypoBHe 3HaunMocTu 0,05 yCTaHOBUTH, 3HAUUMO WJIM HE3HAYMMO YIy4IINIach
¢u3nyeckas NOArOTOBKA CIOPTCMEHOB, B NPEANOI0KEHUH, YTO YHUCIO OaioB paclpeleseHo
HOPMAaJIbHO.



2. Hekotopast ¢usnyeckas BeTUYMHA H3MEpeHa *# = Tpm=2 pa3 IByMs pas3IMYHBIMU
crocobamu. ITo pe3yibTatam U3MEpPEHUI HalICHBI COOTBETCTBYIOILINE

5 =635 =101
MOTPEITHOCTH -“ . Tpebyercs nHa ypoBHe 3HauumocT 0,05 mpoBepuTh, OJAWHAKOBYIO

JIK TOYHOCTH 00€CIIEYNBAIOT 3TH CIIOCOOBI H3MepeHHI>'I.

3.B PE3YIbTaTC AJIUTCIbHBIX Ha6J'IIO,Z[CHI/II71 YCTAHOBJICHO, YTO BEPOATHOCTD IIOJIHOI'O

BBI3JIOPOBIEHHUS GOTBHOTO, IPHHIMABIIETO NeKkapcTBo 4, paHa 0,8. HoBoe nekapcto &
HazHaueHo 800 6onbpHBIM, MpuuéM 660 U3 HUX MOTHOCTHIO BBI3IOPOBETH. MOXKHO JIM CUUTATD

HOBOC€ JICKApCTBO 3HAYHNMO 3(1)(1)GKTI/IBHCC JICKApCTBa A Ha IIATHIIPOUCHTHOM YPOBHE 3HAYUMOCTH?

Kputepun onenkn (B 6aj1ax):

- 2 Oanmna BBICTABISICTCS OOYYAIOIIEMYCsl, €CJIM 3aJlaHUe PElICHO B IMOJHOM oObeMe 0e3 OommbOoK u
HEJI0YETOB (coomeemcmeue unouxkamopy OIIK-2.1.),

- 1 Gann BhICcTaBiIsIeTCST OOydaloOMIeMycCs, €CIHM 3aJaHHe PEHICHO B TOJIHOM O0BbeMe, NMPH PELICHHU
JOMYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 0,5 6anna BrIcTaBIsACTCSA O0YYAIOMIEMYCs, €CIH 33aJlaHUE PEIICHO HE B MOJIHOM O00bEeMe, MPU PEIICHUU
JONYIICHB HE3HAYUTEIIbHBIC OLIHOKYU (coomeemcmeue unouxamopy OIIK-2.1.),

- 0 OaimoB BBICTABIIAETCS OOYUYAIOMIEMYCs, €CIIM 33aJaHHe HE PEIICHO, WM IPU PEIICHUH JIOMYIICHBI
rpyObie omHOKU (coomeemcmeue unouxamopy OITK-2.1.)

KommnuiekTsl 3a1aHuii 1JI KOHTPOJbHBIX padoT
Nuaukatopsl goctukennsi: OITK-2.1.

Pa3znea 1. Teopusi BeposiTHOCTEM
Bapuanr 1

1. B nepgoit ypue 10 mapos : 4 Genbix u 6 u€pubix. Bo BrOpoit ypre 20 mapoB : 2 Genbix
n 18 u€pubix. M3 Kaxxq0i ypHBI BEIOUPAIOT CIYYailHBIM 00pa30M IO OJHOMY IIapy M KJIaIyT B TPETHIO
ypHY. 3aTeM U3 TpeTbel YpHbI ClydaliHbIM 00pa3oM BBIOMparoT oAMH map. HaiiTu BeposTHOCTH TOTO,
YTO U3BJICUEHHBIN U3 TpeThell YpHBI map OyneT OenbIM.

2. Cpeau moctynuBIIMX B peMOHT 10 4acoB 6 mIT. Hy)KZaroTcs B OOILIEH 4MCTKE MEXaHH3Ma.
Yacel HE paccopTHUpOBaHBI IO BHAY peMOHTa. MacTep, *enas HAlTH 4achkl, HYKJAlOIIHecs: B OOIIei
YUCTKE MEXaHMU3Ma, PaCCMATPUBACT UX IOOYEPENHO W, HAWIA IEPBBIE U3 TAKUX YacOB, IIPEKpAILACT
nanpHedmmMii nmpocMoTp. Haiftu MaremaTtnueckoe oxupanune CB — kosnyecTBa NPOCMOTPEHHBIX
4acoB.

3. CrnyuaifHas BeTMUYMHA 3a/1aHa TUIOTHOCTBIO pactpeaesienus. Haiitu: mapamerp b, M(x),
D(x), F(X), BepOsATHOCTbH TOTO, YTO ClTydaifHas BEJTMYHNHA IPUHAMAET 3HAYCHUS HA
npomexytke [1,5;4,5].
0 <1,
Lige<y,
0,z > b.

Bapmuanr 2



1. BeposTHOCTh HCKaXEHHUS OJHOTO CHUMBOJIA TMPH Tepefade COOOIICHHs MO JTUHUH CBS3H
paBHa 0.001. CooOrmieHre CYMTAIOT MPUHATHIM, €CTH B HEM OTCYTCTBYIOT HCKaxeHMs. Haiiti
BEPOSTHOCTH TOT0, YTO OyJeT NMPUHATO coodenue, cocrosmuiee u3 20 cios o 100 cumMBoI0B
KaxJioe.

2. Iaptusa, wacumteBaromas 100 wsnmenwii, comepxkut 10 nedextHpix. M3 Bcedl maptum
ClIy4aliHbBIM 00pa3oM OTOMparoTCsl C LEIbl0 TPOBEpKH KadecTBa S5 wu3nenuil. Haiitu

MaTEeMAaTHYECKOE OXKUIaHWE Yucia Ne(DEeKTHBIX H3ICIUN, COMASPXKAIIMXCA B CIydalHOM
BEIOOpKE.

3. CnydaifHas BenMYMHA 3a7aHa QyHKIMEH pacnpeneneHus F(x). 1) HallTH TUIOTHOCTH
pacnpenenenus BepositHocteit f(X); 2) mocrpouts rpaduku Gyukumi f(X) n F(x);
3) naiitu M(X), D(X) 1 cpeTHEKBaIpaTHIECKOE OTKJIOHCHHE CIIy4YaliHON BETMYUHBI X; 4)
HAlTH BEPOSTHOCTB TOrO, 4TO X NMPUMET 3HaUeHUE U3 uHTepBaia (1;3).

0, X <2,
F(x)=<(x—2), 2<x<3,
1, X >3

Kpurepun onenkn (B 6aj1ax):

- 8 6aUI0B BBICTABIIETCS 00YYaIOLIEMYCsl, €CIM KOHTPOJIbHAS PElIeHa B IOJHOM o0beMe 0e3 OoIMOoK U
HeZ04eToB (IIyHKTHI HoMepa | oneHuBatorcs B 1 6au1, myHKTEI HOMepa 2 — B 2 Oania) (coomeemcmeue
unouxamopy OIIK-2.1.);

- 6 0aiIOB BHICTABIsIETCS 00yUaroIIeMycs, €ClIM KOHTPOJIbHAs PELIeHa B IOJTHOM 00beMe, ITPU PEeLICHUH
JONYIIECHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 4 Oaya BBICTABISCTCS OOyYarOIIEMyCs, €CIM KOHTPOJbHas pelieHa He B moisHoM obwveme (50%
paOOThl  BBHIMOJHEHO), MpPHU PpEIIEHUH JONMYLIEHbl HE3HAuYUTENIbHbIE OLIMOKU (coomeemcmeue
unouxkamopy OIIK-2.1.);

- 0 GayioB BBICTABISETCS OOYYAIOMIEMYCS, €CIIM KOHTpPOJbHAs HE pelleHa, WIM MPH pEeIICHUH
JOMYIIEHBI TpyObIe OMINOKH (coomeemcmeue unouxkamopy OIIK-2.1.)

Pa3zgen 2. MareMaTnuyeckasi CTATHCTHKA
Bapmnanr 1

1. Nwmerorcs naHHble O TOprax aklMi HEKOTOPOro aKIMOHEPHOIro odliecTBa Ha (POHIOBOMN
ouprxe. KonruecTBo mpoiaHHBIX akLUH 110 KypCy MPOJIaX paclpeaenaoch CleayoIuM 00pa3om:

Kypc nponax | 900 990 1010 1015 | 1150

KonnuectBo 550 650 800 700 850

MPOAAHHBIX aKIMI

HaiineM orieHKH cpeHero u AUCIEPCUH Kypca MPO1aXK aKII|H.

2. Henenpabie moxonbl (pUpMbl OTYMHEHBI HOPMAJILHOMY 3aKOHY pacmpenenenus. [lo 25
eKeHelleNbHBIM HAOMIONeHus M 3a JoXxojaMu (upMbl Haiineno S? = 1200. Haiimure 95%-Hblit
JIOBEPUTENIbHBIN UHTEPBAI ISl TUCHIEPCUN HEAETBHBIX JOXO/I0B.

3. B pPE3YyIbTaTC JJINTCIBHBIX H&6J’IIO}1€HI/II>1 YCTAHOBJICHO, YTO BEPOATHOCTDH IMOJTHOT'O

BBI3JIOPOBIEHUs GOIBHOTO, MPHHUMABIIETO JeKapeTBo <1, paBHa 0,8. HoBoe nekapcTBo £ HasHaueHo
800 60mpHBIM, TpUYEM 660 U3 HUX MOITHOCTHIO BBI3AOPOBETU. MOXKHO JIM CYMTATh HOBOE JIEKApCTBO

3HaAa4YUMO B(I)(I)GKTI/IBHCC JICKapCTBa A Ha IATUIIPOLCHTHOM YPOBHE 3HAYMMOCTH ?
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Bapuanr 2

1. NwmeroTcst qaHHBIE O TOprax akIWi HEKOTOPOro aKIMOHEPHOTo olIecTBa Ha (POHIOBOM
oupxe. KonrdecTBo mpoiaHHBIX aKIIUK 10 KypCy MPOAaXK PACIPeIeTIOCh CIEAYIONUM 00pa3oM:

Kypc nponax | 1900 1990 2010 2015 | 2150

KomnmuectBo 550 650 800 700 850

MPOJAAHHBIX aKLIMI

HaiineMm orieHKH cpeHEero U AUCIEPCHH Kypca IMPOIaK aKII|H.

2. HenenbHbie moxoas! (UpMBbl MOAYUHEHBI HOPMAJIbHOMY 3aKOHY pacupenencuus. [1o 25
€XKCHEICIbHBIM HAOIIOJICHUAM 3a J0X0JAaMH (UPMBI HAWICHO S?2 = 1000. Haiimure 95%-Hblit
JIOBEPUTEIIBHBIN HHTEPBAI JUISI TUCTIEPCUH HEACIBHBIX JOXOJIOB.

3. B PE3YJIbTATC AJIUTCIIbHBIX H&6J’IIOIIGHI/II>1 YCTAHOBJICHO, YTO BEPOATHOCTDH ITOJIHOT'O

BBI3/IOPOBJICHHS GOJIBHOTO, IIPHMHIMABIIIEro JekapeTBo <1, paHa 0,6. Hooe nekapcrso £ HaszHaueHo
600 GonbHBIM, TpHuéM 550 U3 HUX TMOTHOCTHIO BBI3AOPOBEIU. MOXKHO JIU CUMTATh HOBOE JIEKAPCTBO

3HAUMMO > PEKTUBHEE JTeKapcTBa < HA MATHIIPOLIEHTHOM YPOBHE 3HAYMMOCTH?

Kpurepun ouenku (B 0asiax):

- 7 GaJIIOB BBICTABIISETCS O0YUAIOMIEMYCsl, €CJIM KOHTPOJIbHAS PellieHa B TIOJTHOM 00beMe 0e3 OmmboK 1
HemouyeToB (MyHKThI HOMepa | orenuBarotrcs B 1 Gamwr, Homep 2 — B 1 Gayut, Homep 3 — B 2 Gaua)
(coomeemcmeue unouxamopy OIIK-2.1.);

- 5 0ayIoB BBICTABISIETCS 00yUarOMEMycsl, €CIIM KOHTPOJIbHAS PEIeHa B TIOJTHOM 00beME, ITPH PEIICHUH
JOTYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 3 Oama BbICTaBIseTCs oOyyarolmeMycs, €cid KOHTpOJbHas pelieHa He B moiHoM oobeme (50%
paboOTHl  BBHIMIOJIHEHO), TPHU pEIICHWH JOMYIICHbl HE3HAYUTENbHBIE OHIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 GawoB BbICTABISETCS OOYYAIOLIEMYCsl, €CIUM KOHTpOJbHAas HE pellleHa, WM MpU pelIeHUd
JONYIIEHBI TpyObIe OMIMOKY (coomeemcmeue unouxkamopy OIIK-2.1.)

3agaHus AJ151 TBOPYECKOT0 peHTHHIa
TeMbl U1 JOKJIAI0B M HAYYHBIX CTaTeH

Nuauxaropsl nocrmxenusi: OINK-2.1.

2. ®opMyIa MOJHON BEPOATHOCTHU U €€ MPUMEHEHUE

3. ®opmyna baneca u e€ npumeHeHue

4. HopmanbHoe pacnipeneneHne n ero OCHOBHbIE cBoMcTBa. [IpaBmito «Tpéx curmay.

5. [Tonsitue Muoromepnoit CB. /Isymepusie CB

6. OyHKk1MK BHIOOPKU. BpIOOpOUHbIE cpenHss, JUCTepCcusi, CTaHIapTHOE OTKIIOHEHUE,
KOBapuaus, KodQpQHUIUEHT KOppeIILuu

7. CsoiicTBa oieHOK napameTpoB CB — HecMemEéHHOCTh, 3D (PEKTUBHOCTD,
COCTOSITEIILHOCTh

8. [TonsiTHE NOBEPUTENBHON BEPOSTHOCTH, TOBEPUTEIIBHOTO MHTEPBAJIA U HHTEPBAIBHOU
OLICHKH
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9. Kpurepuii cornacust [Iupcona

10. OneHka pUCKOB € TOMOUIbI0 MAaTEMATUYECKOTO OKUAAHUS U JUCTIEPCUU

11. @DaKTOpPHBIN AHAIU3 B 3KOHOMUYECKUX UCCIEHOBAHUAX
Kpurepun ouenku (B 0asiax):
- 10 OamnoB BbICTaBIsETCA OOy4aromeMycs, €CIM TeMa JIOKJIaZa PacKphiTa, NMPHUBEICHBI BEPHBIC
MPUMEPBI, CTYICHT CBOOOJHO OPUEHTUPYETCS B TEME JI0KJIaa, OTBEYAeT Ha JOMOJHUTENIbHbBIE BOIPOCHI
(coomeemcmeue unouxamopy OIIK-2.1.);
- 7 OayyioB BBICTABISETCS OOYyYarOIIEMyCs, €CIIM TeMa JOKJIaJa pacKpbiTa, NPUBEICHBI BEPHBIC
MIPUMEPBI, CTYICHT IIPH OTBETE Ha JOIMOJHUTEIbHBIE BOMPOCH! JOIYCKAET HETOUYHOCTHU (Coomeemcmeue
unouxkamopy OIIK-2.1.);
- 5 0anoB BBICTABISIETCS 0OYyYAIOUIEMYCsl, €CIIM TeMa JIOKJIaJa PacKpbITa, IPUBEJICHHbBIC TPUMEPHI HE
COOTBETCTBYIOT TE€ME, CTYAEHT, OTBeuYas Ha JIONOJHUTENIbHbIE BOIPOCHI, JOMYCKAaeT OLIMOKHU
(coomeemcmeue unouxamopy OIIK-2.1.);
- 0 GamnoB BbICTaBIsieTCs OOYyYalOIIEMyCs, €CIM TeMa JOKJIaga HE PacKpbiTa, WM MpPU OTBETE Ha
BOIIPOCHI JOMYIIEHBI TPYObIe OLIMOKU (coomeemcmeue unoukamopy OITK-2.1.)

Tembl HHIUBUAYAJbHBIX u/nian IrpynmnoBbIX IIPOEKTOB

Nuaukatopsl gocrmkernus: OITK-2.1.

1. MaremaTtnueckue METOIbl B SJKOHOMUKE.

2. BeposTHOCTHBIE METOJIBI B 00pa0OTKE MHPOPMALIUH.
3.3aKOHOMEPHOCTH MacCOBOIO MpOoILECca.

4. 3akOoH OOJIBIIIUX YHUCEI B OOIIECTBEHHBIX SIBICHUSX.

5. bepnyiuu. Ero Bkiian B pa3BUTHE TEOPUU BEPOSTHOCTEM.

Kputepun onenkn (B 6aj1ax):

- 10 GamioB BbICTaBIsETCS OOydalOLIEMYCs, €CIM TeMa MpPOEKTa pacKpbiTa, NMPUBEAECHBI BEPHBIE
IpUMEpPHI, MPOBEICHO CaMOCTOSTEIbHOE HCCIEOBAaHHE, CTYICHT CBOOOJHO OPHEHTHPYETCS B TEMe
NPOEKTa, OTBEYAET Ha JOMOIHUTEIbHBIC BOIIPOCHI (coomeemcmeue unouxkamopy OIIK-2.1.);

- 8 OamioB BBICTABISETCS OOYyYaroOmIeMYyCs, €CIM TeMa IPOEKTa pPACKpbITa, MPUBEICHBI BEPHbBIE
MNPpUMEPLI, MPOBCACHO CaMOCTOATCIBHOC HCCICAOBAHUC, CTYACHT IIPH OTBETC Ha JOIMOJHUTCIBHBLIC
BOIPOCHI JIOMYCKAET HETOUHOCTH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 5 GanoB BBICTABISETCS O0yYaIOUIEMYCs, €CIM TeMa MPOEKTa PacKphITa, MPUBEICHHBIE TPUMEPHI HE
COOTBETCTBYIOT TE€ME€ WM HE TNPOBEACHO CaMOCTOSITEIbHOE MCCIEAOBAHMUE, CTYJEHT, OTBEyas Ha
JIOTIOTHUTEIIbHBIE BOIIPOCHI, TOMYCKAET OMUOKH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0 OanyoB BbIcTaBisieTcs o0yyarolmeMycs, €ciii TeMa IMPOEeKTa He PacKpbITa, IPU OTBETE HA BOMPOCHI
JONYIIEHBI rpyObIe OMMOKY (coomeemcmeue unouxkamopy OIIK-2.1.)

METOAUYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOIHINE JTAIIbI
®OPMUPOBAHUS KOMIIETEHIIMA BO BPEMS IPOBEJIEHUA
MMPOMEXYTOUYHOM ATTECTAIIMA

TunoBasi CTPyKTypa 3a4€THOIO 3aJaHUS
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Haumenosanue oyenounozo mamepuana Makcumanvhoe
Koiuuecmeo 0annoe
Bonpoc 1 10
Bonpoc 2 10
IIpakmuueckoe 3a0anue (pacuwemno-anarumuveckoe) I 10
Ilpaxmuuecroe 3a0anue (pacuemno-anarumuyecxoe) 2 10

SaHaHl/lﬂ, BRJIIOYAa€MbI€ B 3a4Y€THOC 3aJaHUE

Ilepeuens eéonpocoe 3auemy ¢ OyeHKOIL:

Homep .
Bonpoca ITepeueHs BONPOCOB K 3a4eTy € OLEHKOI

1 [Tpenmer u 3anaun Teopun BeposiTHOCTEH. [loHATHS ncnbITaHus (OIBITA) U
coObITHs. JlocTOBEpHBIE, HEBO3MOXKHBIE, HECOBMECTHBIE, [IPOTUBOIIOJIOKHBIE,
9KBHUBAJICHTHBIE COOBITHSL.

2 Ornepanuu HaJl COOBITHSIMHU.

3 [TpocTpaHCTBO AJIEMEHTAPHBIX COOBITHIA.

4 Krnaccuueckoe onpenenenue BeposiTHOCTH. OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

5 Kom0Ounaropuka: nepecTaHOBKH, pa3MELIEHHs], COUETaHUS U X OCHOBHBIE
CBOMCTBA.

6 Teopema c0KeHUs BEPOSITHOCTEH.

7 YcnoBHas BEpOATHOCTb. TeopeMa YMHO)KEHHUsI BEPOSITHOCTEM.

8 [ToHsiTHE HE3aBUCUMOCTH COOBITHI.

9 BeposiTHOCTh MOsIBIIEHUS XOTs OBl OJJHOI'O COOBITHSI.

10 [Tonnas rpynmna coObITHii (rUMmoTe3).

11 DopMyIa NOJHON BEPOATHOCTH U €€ NPUMEHEHUE.

12 ®Popmyna balieca u e€ npuMeHEHue.

13 Dopmyna beprym.

14 Canyuaitnsle BennunHbl 1 ux ®P. CpolictBa OP.

15 Huckpernsie CB: psa pacnpeneneHus.

16 HenpepoiBable CB: mi10THOCTH pacipeieneHts 1 €€ CBONWCTBA.

17 Maremarnueckoe oxunanue CB u ero cBoiicTsa.

18 Jucnepcus u cpeaHee kBajapaTuieckoe oTkioHeHne CB u ux cpoiicTsa.

19 Moja, MeinaHa, Ha4aJIbHbIE U LIEHTpaJIbHbIe MOMEHTHI CB.

20 KBaHTWIIb M €€ YaCTHbIE 3HAYEHUS] — KBAPTUJIIH, ICIWIN U TPOLECHTHIIN.

21 buHOMMAIIBHOE paclpeeIcHueE.

22 Pacnpenenenue Ilyaccona.

23 PaBHOMEpHOE pacnpeneneHue.

24 IToka3zaTenbHOE pacnpeieeHue.

25 ODynknus Jlannaca u e€ cBolicTBa.

26 HopmanbHoe pacnipesiesieHre U ero OCHOBHBIE CBOMCTBA. [IpaBuiio «Tpéx curmany.

27 Pacnipenenenus [lupcona, Creronenra, @uiepa.

28 3akoH Oosbimx uncen. HepaBencTBo Yebblena.

29 IleHTpanbHas npenenbHas reopema. Teopema bepHyim.

30 JloxanwpHas npexnensHas Teopema Myaspa-Jlannaca u e€ npuMeHeHue.

31 WHurerpanbHas npenenbHas TeopeMa Myaspa-Jlamiaca u €€ npuMeHeHue.

32 ITousitue Muoromepnoit CB. JIsymepubie CB.

33 ®P nBymepnoii CB u e€ cBoiicTsa.

34 HenpepsiBable neymepHslie CB. I1n10oTHOCTE pacnpeneneHus u €€ CBOMCTBA.
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35 Y ci10BHBIE 3aKOHBI paclpeiesIeHns KOMIOHEHTOB 1ByMepHoi CB.

36 YcnoBHbIE uncnoBble XapakTepuctuku CB.

37 HesaBucumeie CB.

38 KoBapuanust u k03 puimeHT Koppensimm.

39 [IpenMer u 3a7aun MatemMaTU4eCKOM cTaTUCTUKU. [loHsSTHE TeHepanbHON
COBOKYITHOCTH, BBIOOPKH, PETIPE3CHTaTUBHOCTH BHIOOPKH.

40 JIMCKpeTHBIN U MHTEPBAJIbHBINA BapUallMOHHBbIE psAbl. HaCTOTHI U OTHOCUTENIbHBIE
4aCTOTBHI.

41 MHOroyrojabHuK (IOJIUTIOH) paclpeaeaeHusl 1 THCTOrpaMMa.

42 Bri6opounas (amnupuueckas) GyHKIUs pacpeiesICHuUs.

43 OyHKIMU BEIOOPKH. BeIOOpOUHBIE CpenHsis, TUCIepCHsl, CTAaHIapPTHOE
OTKJIOHEHHUE, KOBapualysi, KoOPQHUIUHUEHT KOppesLuu.

44 [TonsiTue ToueuHOI OLIeHKHU napameTpa pacnpenenenus CB.

45 CgoiicTBa oreHoK napameTpoB CB — HecMemEHHOCTh, 3O PEKTUBHOCTD,
COCTOSITEJIBHOCTb.

46 Metoa MaKCUMaJIbHOT'O IPaBJ0N0100usl.

47 [IpuMepbl TOUEYHBIX OLIEHOK.

48 IlonsiTHE NOBEPUTEIBHON BEPOSITHOCTH, JOBEPUTEIIBHOIO HHTEPBAJIA U
UHTEPBAJIbHON OLIEHKH.

49 [Toctpoenue untepBanbHoit oneHku At MO CB, pacnipenenénnoit no H3 ¢
n3BecTHbIM CKO.

50 [Toctpoenue unTepBanbHoit oneHku At MO CB, pacnipenenénnoit no H3 ¢
HeussecTHbIM CKO.

51 IToctpoenne unteppanpHoit onieku aist CKO CB, pacnpenenénnoit no H3.

52 OCHOBHBIE IIOHSATHS TEOPUH ITPOBEPKH CTATUCTUYECKUX I'MIIOTE3.

53 OcHosHble 3Tanbl nposepku CI.

54 ITposepka CI' o 3nauennn MO CB, pacnpenenénnoii no H3 ¢ uzsectubim CKO.

55 ITposepka CI' o 3Hauennn MO CB, pacnpenenénnoii no H3 ¢ nenssectasiM CKO.

56 ITposepka CI' o 3Hauenun nqucnepcuun CB, pacnipenenénnoii no H3.

57 ITposepka CI'" o paBenctee MO nByx CB, pacnipeaenénnsix no H3.

58 ITposepka CI' o paBenctBe nucnepcuit a1syx CB, pacnipenenénnsix no H3.

59 Kputepunii cornacus [InpcoHa.

60 Henapamerpuueckne METO Il IPOBEPKH TMIIOTES.

Tul’lOGble pacuemHo-aHaiumuiecKue 3a0auuﬂ/3a0auu K 3auemy C ouelmoﬁ:
Tema 1. OcHOBHBIE IOHATHS U TEOPEMbI TEOPUHU BEPOSATHOCTEH

1. B moctynuBImmx Ha cKiajn 3 mapTusx aeTaiei rogasie coctasisioT 89 %, 92 % u 97 % coort-
BeTCcTBeHHO. KoIM4uecTBO AeTaneil B mapTusx oTHocuTCs Kak 1:2:3.YeMy paBHa BEpOSITHOCTH TOTO, YTO
CllydaiilHO BBIOpaHHAs CO CKjIaja JeTaidb OKakeTcss OpakoBaHHOW. [lycTh WM3BECTHO, YTO ciydaitHO
BbIOpaHHas JeTanb OKa3zaaoch OpakoBaHHOW. HaliTH BEpOSTHOCTH TOTO, YTO OHA MIPUHAJICKUT MIEPBOH,
BTOPOU U TPETHEN NAPTUSM.

2. B mepBoit ypue 10 mapoB : 4 6enpix u 6 y€pHBIX. Bo BTOpoii ypue 20 mapoB : 2 Gembix
u 18 uépubix. M3 kaxx0i ypHBI BRIOUPAIOT CIy4alHbIM 00pa3oM M0 OJHOMY IIapy M KJaIyT B TPETHIO
ypHY. 3aTeM U3 TPEeTbel ypHBI cllydallHBIM 00pa3oM BbIOMpAIOT oluH miap. Hailitu BeposiTHOCTH TOTO,
YTO U3BJICUEHHBIN U3 TPEThel ypHBI map OyAeT OembIM.

3. Ilpu mepenuBaHUM KPOBH HAJO0 YYUTHIBATH I'PYMIIBI KPOBU JIOHOpa U O0JbHOTrO. Yenoseky,
UMEIOIEeMY YeTBEPTYIO TPYIIY KPOBU MOYKHO HEPENUTh KPOBb JIFOOOU TPYIIBI, YEIOBEKY CO BTOPOH U
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TPEThE TPYIMION MOKHO TEPETUTh IMOO KPOBb €ro Tpymmbl, IUO0 TiepBoi. YenmoBeKy ¢  MepBoid
Ipynmnoi KpoBU MOKHO MEPETUTH KPOBb TOJIBKO NepBoi rpynmsl. M3BecTHO, 4TO cpenu HaceneHus 33,7
% wumeroT niepByto rpynimy, 37,5 % umeroT BTopyto rpymmy, 20,9 % umeroT Tpethto rpymmy u 7,9 %
uMeroT 4 rpynmy. HailTu BeposiTHOCTh TOTO, YTO CIIy4aiHO B3SITOMY OOJIbHOMY MOKHO MEPENTUTh KPOBb
CIIy4alHO B34TOI0 JOHOPA.

4. BeposITHOCTh HCKaXXCHHS OJHOrO CHMBOJA TMPH Tepefade COOOMICHUsS IO JHMHUHU CBSI3H
paBHa 0.001. CooOmieHne CUHMTAIOT TPUHATHIM, €CITH B HEM OTCYTCTBYIOT HCKakeHus. Haiitu
BEPOSITHOCTh TOTO, YTO OYET MPUHATO coobIieHue, cocrosiiee u3 20 cioB mo 100 CUMBOJIOB KaXxIo€.

Tema 2. Ciryuyaiinble BeJTHYNHBI

4. Urpok BBIUTPBIBAET OYKO, €CIM NpU MOAOpPACHIBAHUM MOHETHl BbINAAaeT Tepd, u
MIPOUTPHIBAET OYKO B MPOTUBHOM ciydae. [locTpouts rpaduk GyHKIHH paclpeneieHus] CyMMapHOTO
BBIMTPBIIIA UTPOKA MOCIIE ABYX OpOCAHUI MOHETHI.

5. Cpenu mocTynuBIIMX B peMOHT 10 4acoB 6 mT. HyXAarOTCsA B OOLIEH YUCTKE MEXaHHU3MA.
Yacel He paccOpTUPOBAHbBI 1O BUAY peMOHTa. Mactep, Kenas HalWTH 4achl, HyXJaloluecs B oOmIei
YUCTKE MEXaHMU3Ma, PACCMATPUBAET MX IMOOYEPEAHO M, HAWJA MEpPBbIE U3 TaKUX YaCOB, MPEKpallaeT
nanpHedmmii nmpocMoTp. Haiftm maremaTtnueckoe oxumanne CB — koinyecTBa MPOCMOTPEHHBIX
4acoB.

6. ITaptusa, HacuuteiBaromas 100 w3gemumii, coxepkut 10 nedextHpix. M3 Bceld maptuu
CllydaiilHbIM 00pa3oM OTOMparOTCs C LIENbI0 MPOBEPKU KadecTBa 5 u3aenuil. Halitm maremaruyeckoe
OKUJaHHe yuciia AeEeKTHBIX U3ENINN, COACPIKAIIUXCS B CIIy4allHOM BhIGOpKE.

Tema 3. OcHOBHBIE 32aKOHBI pacnpe/ie/ieHusl CIy4ailHbIX BeJUYUH

7. HaiiTu MI0THOCTh BEPOSTHOCTH CYyMMBI TPEX HE3aBUCHMBIX CIyYaHBIX BEIUYHMH, UMEIOIIHX
pacnpenenenue [Tyaccona.

8. Ilo MuIIeHu Mpou3BOAUTCS OAMH BhICTpe. BeposTHocTs nonaganus pasHa 0,7. PaccmoTpum
nse CB: & — uMcno momamaHuii, 1 — 4ucio npomaxoB. HailTu 3akoH pacmpeleneHust 1ByMEpHOR
ciydaiiHoi BenuuuHsl (&, 1).

9. Haiitn maremMaTWyeckoe OXHIAHHE W IUCIIEPCHIO: a) YHCIa OYKOB, BBIMAJAIOUINX TPH
OpocaHMM OJHOI WIpajJbHOW KOCTH;, 0) CyMMBI OYKOB, BBIMAJAIONIMX MPU OPOCAHWU N HUTPATBHBIX
KOCTEMH.

Tema 4. IlpeneabHbie TeopeMbl TEOPHH BEPOATHOCTEH

6. BeposTHOCTh M3TOTOBJICHHUSI HECTaHAApTHOH jaetanu paBHa p = 0,004. KakoBa BeposTHOCTh
toro, uto cpeau 1000 geranei okaxkercs 5 HECTAaHAAPTHBIX?

7. BepoatHocts poxaenuss manpunka — 0,51. Haiinem BepositHOCTh, uTO cpenu 200
HOBOPOXKJIEHHBIX OyzeT 95 neBouexk.

8. IlycTh BEpOSITHOCTH TOTO, YTO TOKYIATEJBbHHUIIE Mara3uHa XEHCKOH 0O0yBHM HeoOXoamma
00yBb 36-T0 pa3mepa, paBHa 0,3. Haiinem BeposaTHOCTH Toro, 4To U3 2000 mokynaTenbHHUIl TAKUX OyAeT
ot 570 o 630.

9. B aBToOycHoM napke 100 aBToOycoB. M3BecTHO, UTO BEPOSATHOCTH BBIXO/IA U3 CTPOSI MOTOpA B
TeueHne AHsA paBHa 0,1. Uemy paBHa BEpOSTHOCTb TOTO, YTO B OINPEIACICHHBIA JE€Hb OKAXKYTCS
HEHCIIPaBHBIMH MOTOPHI y 12 aBTOOYCOB?

10. 3aBox BeIMyckaeT B cpeaHeMm 99,8% moOpokauectBeHHBIX U 0,2% OpakOBaHHBIX
u3nenuii. KakoBa BEpOsSTHOCTH TOTO, YTO Cpelu BbIOpaHHBIX Hayran 500 mu3menwii uncno GpakoBaHHBIX
Oynet 6ombIme Tpex?

Tema S. MHoromepubie ciiy4anHble BeTHYUHbI

1. Crynenty natorcs 3 MONBITKY NEepeciaTh IK3aMeH. BeposSTHOCTb, YTO CTYJEHT CAACT SK3aMeH
¢ nepBoil noneiTku pasHa 0,4 , co Bropoii 0,6 , ¢ Tpetseit — 0,8. CocTaBUTH 3aKOH paclpeneIeHus
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cnyqaﬁHoﬁ BCJIMYHHBI — YHCJIa IIOMNBITOK CAaTh 3K3aMCH, (I)yHKL[I/IIO pacnupCaciiCHUsA, IOCTPOUTh €€
rpaduk. Haiitu M(X), D(X), o(X).

2. Cayvaiinas BeJIMYMHA 3a/1aHa JIOTHOCTRIO pacnpeaencuus. Haiitu: mapamerp b, M(x), D(x),
F(X), BEpOSTHOCTB TOTO, YTO ClTydaiiHas BeJIMYMHA IPUHUMAET 3HaYCHUs Ha mpomexyTke [1,5;4,5].

0, z<1,
ILi<a<o,
0.x>b.

3. Cnyuaitnas BenuumnHa 3aana GyHkuuei pacnpeaenenus F(x). 1) HallTH IUIOTHOCTH
pacrpenenenus Bepostaocreit f(X); 2) moctpouts rpaduxu pyuxuit f(X) u F(x);
3) naittu M(x), D(X) u cpenHeKkBaipaTHUECKOE OTKJIIOHEHHUE CIIy4aliHON BeIUUnHbI X; 4) HallTH
BEPOSITHOCTb TOT0, 4TO X MPUMET 3HaueHHue u3 uHrepsaia (1;3).

0, X <2,
F(x)=<(x—2f, 2<x<3,
1, X>3

Tema 6. OcHOBHBIE€ IOHATHSA U MeTOAbl MATEMATHY€eCKOIl CTATHCTUKH

1. Jlana BeiOopka (4; 6; 0; 2; 15 3; 3; 15 2, 5; 3, 15 2; 2; 4; 4, 45 3; 2; 5, 2; 5, 1; 2; 3; 0).
IToctpoutb: 1) nAHMCKpETHBIM BapUALMOHHBIA psAJ; 2) MOJUIOH OTHOCHUTEIBHBIX 4YacToT; 3)
SMIUPHUYECKYIO (PYHKIMIO pacpeieeHus.

2. Wmerorcs maHHBIE O TOprax akiMil HEKOTOPOTro AaKIMOHEPHOro oOIIecTBa Ha (POHIOBOM
oupxe. KoamdecTBo nmpoiaHHbIX aKIKUK IO KypCy IPOAaXK paclpeneanioch ClIeymuM o0pa3om:

Kypc nponax 900 990 1010 1015 | 1150

KoimuectBo 550 650 800 700 850

MPOAAHHBIX aKIMI

Haitnem onieHKM cpeHero u AUCNEpPCUr Kypcea MpoJax akiuu.

3. Nana BeiOopka (9; 5; 5; 7; 5;7; 3; 5;9; 7; 3; 2; 5; 2, 5; 1; 2; 3; 0; 3; 0; 5; 1; 2; 1). Iloctpouth
JTUCKPETHBIN BapuallmOHHbIN psll. HaiiTu BEIOOpOYHbIE CPEAHIO0 U AUCIIEPCHIO.

Tema 7. Ouenka napaMeTpoB pacnpeaeaeHun

1. 25 pabo4ynx KOHTPOJUPOBAINCH B TEUEHHE MecAlla M0 MPU3HAKY — MPOLEHT BBHIIOIHEHUS
HOpPM BbIpa0OTKH 3a Mecdll. [1o BEIOOpOUHBIM AaHHBIM ObLIM paccuuTaHbl X = = 102,3% — cpennuit
TNIPOLEHT BHIPaGOTKH M jucrepcus S° = 16. Haiitu 95%-Hblil JOBepHTENbHBI MHTEpBAN IS
reHEepaJIbHON CPEHEH, €CIIM U3BECTHO, YTO NPU3HAK UMEET HOPMAJIBHOE PaCIpEEIICHHUE.

2. HenenbHble n0XOABI (UPMBI MOJAYMHEHBI HOPMAJBHOMY 3aKOHY pacmpeneienus. [lo 25
eKeHelleNbHBIM HAOMOAEHHsM 3a JoxofaMu (upMbl Haifneno S? = 1200. Haiimure 95%-Hblit
JIOBEPUTENIbHBIN UHTEPBAI ISl TUCHIEPCUN HEACTBHBIX JOXO/I0B.

3. Ilo mpenBapuTeIbHOMY ONPOCY HACEIEHHUs OOJBIIOro ropoja, B KOTOpoM yuacTBoBaio 900
KUTENEH, 3a MeponpusaTie X TOTOBBI IporonocoBatb 400 yenoBek U3 Oonpo- MEHHBIX kuTenend. Hailtu
90%-HbIi1 JOBEpPUTENbHBIM HWHTEpPBAJ, B KOTOPOM HAaXOJUTCA MCTUHHBIA TPOLEHT TOTOBBIX
MPOT0JIOCOBATH 32 MEPONPUATHE X.

4. Cpenu 400 neraneil, U3rOTOBIIEHHBIX CTaHKOM-aBTOMAaroM, 20 OKa3ajoCh HECTaHIAPTHBIX.
Haitngute noBepuTeNbHBIN MHTEPBAJI, MOKPHIBAIOIINKI C HaJIe)KHOCTHIO 0,98 HEM3BECTHYIO BEPOATHOCTh
Opaxa.
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Tema 8. IIpoBepka cTaTHCTHYECKHX THIIOTE3
1. duznyeckast IOArOTOBKA 9 CIOPTCMEHOB Oblla MIPOBEAEHA NPHU MOCTYMJICHUN B CHOPTUBHYIO
IIKOJIy, @ 3aTeM IOCJIe HEJIeIH TPEHUPOBOK. VITOrM IpoBepKH B OaIax OKa3aJIuCh CIEAYOIUMU:

x, |76 57 |49 [70 |69 |26 |65 |59
vy, |81 |8 2 |70 |63 |33 [83 |62

~J
—

)

wn
wn

-

i

(B 1-if cTpoKe YKMCII0 OAJIIOB TPHU MOCTYIUICHUH, BO 2-i — ITOCJIE HECIU TPSHUPOBOK)

Tpebyercs Ha ypoBHe 3HaunmocTu 0,05 ycTaHOBUTH, 3HAYUMO WM HE3HAYUMO YIyUIIMIACh
¢u3nyeckas MOArOTOBKA CIOPTCMEHOB, B TPEANOJIOKEHUH, YTO YHUCIO OaJIOB pPacHpenesieHoO
HOPMAaJIbHO.

2. Hekotopass ¢usnyeckas BeIUYMHA H3MepeHa = Tpm=3 pa3 IByMs pa3InYHBIMU
CIIOCO0aMHU. ITo pe3yibraram U3MEPEHUI HalJIeHbI COOTBETCTBYIOLLIUE

2 2
= =635 =101
MTOTPEITHOCTH b . TpeOyerca Ha ypoBHe 3HauuMocTH 0,05 mpoBepuUTh, OJUHAKOBYIO

JIM TOYHOCTH OOECTICUYHUBAIOT 3TH CIIOCOOBI H3MEPEHUH.

3. B pe3yinbTaTe JJIMTENBHBIX HAOMIOJCHUN YCTAHOBIIEHO, YTO BEPOATHOCTD IIOJHOTO

BBI3JIOPOBIICHHS OOILHOTO, IPHHIMABIIIETrO JTekapcTBo <1, pasua 0,8. HoBoe nexapcto &
HazHavyeHo 800 00abHBIM, MpUuéM 660 U3 HUX TIOJHOCTBIO BBI3JIOPOBEIH. MOYKHO JIU CUMTATh

HOBOE JIEKapPCTBO 3HAYMMO (b dEKTHBHEE TEKapCTBa < Ha MATHIIPOICHTHOM YPOBHE 3HAYNMOCTH?
Temamuxa Kypcosvix pabom/npoekmog (npu HaIuUuu):
KypcoBas paGora mo mucummumne «Jleopusi Geposmuocmeu U MamemMamuyecKkds

cmamucmuxka» y‘le6HBIM IJIaHOM HC MMPCAYCMOTPCHA.

IToxa3zaTenn u KPpHUTECPUMN OLICHUBAHUA IVNIAHUPYEMBIX PE3yJabTaTOoB OCBOCHUA
KOMHeTeHIII/Iﬁ H peE3yJabTaTOB oﬁyqem/m, IIKaJa OcHUBaHUA

HNupukartop Yposenn
®opmupyembie Kpurepuu
IlIkana oneHUBaHHS AOCTHIKEHUS OCBOEHHSI
KOMIIeTeHIInN OlleHMBaHUS N
KOMIIeTeHIIn T KOMIeTeHImii
OIIK-2. Cnocoden OIIK-2.1. Ompenenser (3naer BepHo u Bl [IpoaBHHYTBII
OCyLIeCTBJIATH cOop, HMCTOYHUKN HH(OPMAIHH [OJTHOM odbeMme:
00padoTKy U aHAJIM3 1 OCYIIIECTBIISIET UX METOBI cbopa
[TAHHBIX, HEOOXOAMUMBIX [[IOMCK Ha OCHOBE uHbopManuK, CrocoObl
151 peleHust MOCTABIICHHBIX LeTel I |1 BUJL ee
MOCTABJEHHBIX [pereHuns MpeACTaBICHUS,
ynpaBJjeHYeCKHX 3a/1a4, [IpodeccuoHanbHbIX MIPUMEHSST COBPEMEHHOE
85 C MCITOJIb30BAHUEM 3agaq MpOrpaMMHOE
100 «OTJIMYHO COBpPeMEeHHOT 0 obecrieueHne
«3aYTEHO» MHCTPYMEHTApHUs 1
b6annoB
HHTEJJIEKTYaJTbHBIX 'YMeeT BepHO U B
nH(pOPMaIMOHHO- Mo THOM o0beme:
AHAJINTHYECKUX CHCTEM MCIIOJIb30BaTh
COBPEMEHHBII
MHCTPYMEHTapUi U
MHTEIJIEKTya bHbIE
nH(pOpMaMOHHO-
QHAIMTHYECKHE CUCTEMB]
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OIIK-2. Cnocoden OIIK-2.1. Onpenensier  [3Haer ¢/ [loBbIIEeHHBIH
OCYIIEeCTBJISATH cOOP, MCTOYHUKH MH)OPMAIIUH [He3HAYHTENbHBIMHI
00padoTKy W aHaIN3 W OCYILECTBIISET UX 3aMeYaHHsIMH: METOJbI
MTaHHBIX, HEOOXOIMMBIX [[IOMCK HA OCHOBE coopa nHpOpPMaLNH,
151 penreHus MMOCTABJIICHHBIX LENIeH I |CIIOCOOBI M BUA €€
MOCTABJIEHHBIX [peIeHNs MpeICTaBICHHUSA,
yInpaBJeHYeCKHX 3a/1a4, [Ipo(ecCHOHAIBHBIX MPUMEHSST COBPEMEHHOE
C MCI0JIb30BAHUEM Bamgaq MIpOrpaMMHOE
70-84 «Xopoioy/ COBpPEMEHHOT0 oOecricueHne
danaoB «32aYTEHO» MHCTPYMEHTApHUs 1 Ymeer ¢
HMHTeJUIEKTYAJbHBIX He3HAYNTeTbHBIMHA
nH(OpManMOHHO- 3aMeYaHHsIMH:
AHAJINTHYECKUX CHCTEeM MCIIOJIb30BATh
COBPEMEHHBII
MHCTPYMEHTapui U
MHTEIUICKTyaJIbHbIE
MHPOPMATNOHHO-
AHATITHYICCKHIE CHCTEMBI
OIIK-2. Cnocoben OIIK-2.1. Onpenenser (3naer Ha  06azoBoM| ba3oBblii
0CYyIIeCTBJISATH COOP, MCTOYHUKH HH(POPMAIH [ypOBHE, € OMIMOKAMU:
00paGoTKy U aHAIN3 1 OCYILIECTBISACT UX METOTBI coopal
JTAHHBIX, HEOOXOAUMBbIX [[IOMCK Ha OCHOBE MHpOPMAILINH, CIIOCOOH]
AJIA peIICHU S IMOCTABJICHHBIX ueneﬁ JJIs1 M BHU €€
MoCTaBJEHHBIX [pereHus Npe/CTaBIICHUS,
ynpaBJjieHYeCKHX 3a/1a4, [TpodeccHoHaNIbHBIX NpUMEHSSI COBPEMEHHOE
C MCIIOJIb30BAHUEM 3amay NporpaMMHOE
50-69 | «yIoBJIETBOPUTENLHO»/ |COBPEMEHHOTO oOecreycHue
danioB «32aYTEHO» MHCTPYMEHTapHus U
MHTeJUIEKTYAJIbHBIX Ymeer Ha 6a30BoM
MH(OpMaLUOHHO- YPOBHe, C OLIMOKAMM:
AHAJUTHYECKHX CHCTEM HCTIOTb30BaTh
COBPEMEHHBIN
MHCTPYMEHTAPUH 1
MHTEIUICKTyaIbHbIE
MH(OpPMALMOHHO-
AHAJTITUTUYCCKUE CUCTCMBI
OIIK-2. Cnocoden OIIK-2.1. Onpenenser |[He 3naer Ha 06a3zoBom| KommereHuuu
OCYIIIeCTBJISITH cOOp, MCTOYHUKY HHPOPMAIUU [yPOBHE: METOIbI cOOpa He
00padoTKy M aHAIU3 1 OCYIIIECTBIISIET UX uHdopManuu, crnocoObichOpPMHPOBAHBI
[TAHHBIX, HEOOXOAMUMBIX [[IOMCK Ha OCHOBE 12 BUJL ee
151 penIeHunst [OCTaBJICHHBIX LIEJEeH JUIsl [Ipe/ICTaBIICHUS,
MocTaBJeHHBIX [pereHus NpUMEHSISI COBPEMEHHOE
MeHee yIpaBJeHYeCKHX 3a/1a4, [IpodeccHoHaIbHBIX MIpOrpaMMHOE
50 (HEY/I0BICTEOPUTENLHO»/ C MCHOJIb30BAHIEM 3a1a4 oOecrieucHHe
0as10B (HE 3AUTEHO» COBPEMEHHOTI0 He ymeer Ha 6a30BOM
MHCTPYMEHTAPHUS 1 YPOBHE HCIIOJIE30BATh
MHTEIEKTYAJIbHBIX COBPEMCHHBIN
MH(OpMaLUOHHO- MHCTPYMEHTApHUH U
AHAJINTHYECKUX CHCTEM MHTEIUIEKTyalbHbIE
MHPOPMALMOHHO-

AHAJIUTHYCCKHUEC CUCTCMBI
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