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1. Ilepeuenn nuIaHNpyeMbIX pPe3yJIbTATOB 00yUYeHHs N0 JUCHUIIHHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH Pe3yJIbTaTaAMH OCBOEHMS MPOrPaMMbl

1.1. Tucuunnmaa b1.B.18.01 «Teopust BeposTHOCTE» 0O0ecrieunBaeT OBIaJACHHUE CIICY-

IOIMMMHU KOMIICTCHIUAMHU C YUYCTOM OTalia:

Ko srana
HanmMmeHoBaHHue 3Tana
Kox xommne- OCBOCHHUS
HaunmeHoBaHNe KOMIIETEHIIUH OCBOEHMS KOMIIETEH-
TeHIHH KOMIIETeH- —-—
14001
[1K-6 Biagenue naBeikamMu kosmmuectseH- | [1K-6.1 3HaHWe U CIIOCOOHOCTH

HOT'O0 M Ka4E€CTBEHHOI'0 aHaju3a IMpHu
OLICHKE COCTOSHUS 3KOHOMUYCCKOM,
COLMAJIbHOM, TOJIMTUYECKOU CpPEIbl,
JEATEIbHOCTH OpPraHoB Trocynaap-
crBenHou Biactu Poccuiickort de-
Jiepalii, OpraHoB rocy/1apCTBEHHON
Biactu cyOwbekToB Poccuiickoit ®e-
Jepali, OPraHoB MECTHOTO CaMo-
yIpaBi€HUsl, TOCYJapCTBEHHbIX U
MYHUIUTIATBHBIX, TPEANPUATANA U
YUpEKICHUN, NOJUTUYECKUX Map-
THH, OOIIECTBCHHO-TIOIUTHYCCKUX,
KOMMEPYECKMX M HEKOMMEPUYECKUX
Opra"u3aun

OPUMEHSATh METOIBl U
MOJICTTH TEOPUH OIITH-
MH3alUHd  KaK KOMIIO-
HCHTBI IUTaHOBO-
NPOTHOZHOW  JIeSTEIb-
HOCTH B cdepe Trocy-
JAapCTBEHHOTO M MYHHU-
UMNAIBFHOTO  yIpaBIie-
HUSI ¥ Pa3BUTHS HAaBbI-
KOB B O0JIACTH HX IpH-
MEHEHHUS

1.2. B pe3ynbraTe OCBOSHUS TUCIMIUIMHBI Y CTYIEHTOB JOJDKHBI OBITh C(HOPMUPOBAHBIL:

OTO/TD Konx srana
(nIpyu HAJIMYKMHU NPO(PCTAH- | OCBOCHHSHA
Pe3yabTaTnl 00yyeHus
AapTa, MJIU 10 pe3yJibTa- | KOMIIETEH-
TaMm (opcanT-ceccuun) 197001
[IPUMEHSATH COBPEMEHHBIE [1K-6.1 Ha YpOBHE 3HaHUI:
1H(OpPMaLOHHBIE TEXHOJIO- MMeeT MPEeACTaBIEHUE O METOJaX U CHEelUaINU3H-
TUH JUUIS aHAJIN3a COCTOSTHUS POBaHHBIX CPEACTBAX OCYLIECTBIICHUS aHAJIUTHYE-
U pe3yJIbTaTOB JESATEIbHO- CKHX paboT
CTH OpraHa rocyJ1apCTBEH- Ha YPOBHE YMEHMII:
HOU BiacTu Poccuiickon YBEPEHHO BIAJACET METOJAMHM M CIEHHAIUZUPO-
Denepanyu, opraHa MECTHO- BAaHHBIMM CPEICTBAMU IIPU OCYIIECTBICHUU aHa-
O cCaMOYIIPaBJIEHUs, TOCY- JTUTHYECKUX paboT
TapCTBEHHOTO Y MyHUIIU- Ha YPOBHE HABBIKOB:
[1aJIbHOTO TIPCANPUATHA 00OCHOBaHHO IPUMEHSAET METOAbI MaTeMaThde-
(YupexaeHus), KoMmMepde- CKOTO MOJICITUPOBAHUS COITMAILHO-
CKOU (HEKOMMEPYECKOI) op- PKOHOMUYECKUX SIBJIEHUM U TIPOLIECCOB
raHU3al1u.
2. O0bemM u MecTo IMcuMILVIMHBI B cTpykType OIl BO

Oo6mas tpymoemkocth 51.8.18.01 «Teopwust BepoSTHOCTEH» cocTaBisIeT 4 3a4CTHBIC €M~
Hulpl, 144 gaca. KonnuecTBo akageMHUeCKHX YacOB, BBIACIEHHBIX Ha KOHTAaKTHYIO padoTy ¢
mperoaBaTesieM, coCTaBisieT 64 yaca: JCKIIMOHHBIC 3aHIATH — 32, MPAKTUYSCKUE 3aHATHSI — 32
gacoB. CaMmocTosiTenbHas paboTa coctaBisiet 44 yaca, KOHTPOJIb — 36 4acoB.

Mecto nucuumiuHbl B cTpykrype OII BO

Hucturuinza b1.8.18.01 «Teopust BeposiTHOCTEN» H3ydaeTcst B 3 ceMecTpe.




Jucrunnuaa b1.B.18.01 «Teopust BeposiTHOCTEH» OTHOCHTCS K IUCIUIUIMHAM Bapua-
TuBHOU yacTu broka 1 «lucuunianael (MOZLYIIN ).

JucuuiuHa peanusyercs mnocine usydenus: b1.5.08.01 «Jluneiinas amreopa» (1 ce-
mectp); b1.5.08.02 «Matemaruueckuii ananus» (1 u 2 cemectp).

B cBoto ouepenp, nuctuminHa «Teopust BEpoSATHOCTEW» SBISETCS OMOPOU NIl U3YUCHHUS
cieayronux auciumuind: b1.B.18.02 «Cratuctuka» (4 cemectp); b1.8.18.03 «DxoHOMEeTpHKa»
(5 cemectp).

dopma MPOMEKYTOYHOU aTTECTAIlMA B COOTBETCTBUH C yUeOHBIM IIAHOM — dK3aMeH (3
ceMecTp).

3. Conep:kaHue U CTPYKTYPA AUCHUIIIAHBI
Ounas popma 0dyuenus

O0beM AUCUMILUIMHBI (MOYJIs1), Yac. dopma Te-
KonrakTHas padota 00y- KYyIIero KOH-
Haumenosanme Tem (pas- YaIOUIMXCS ¢ MpenoaaBaTe- TPOJIsA ycHe-
Ne n/m P JIeM 110 BHaM YYeOHbIX BaeMOCTH™,
JeJIOB) Bcero " CpP
3aHATHI NMPOMENKY-
J | Jp | m3 | KCP TOHOM e
CTAMH
Tema 1 Crnyuaitnbie coObITHS 30 8 8 16 0,3, I3,
JIKP
CrnyuaiiHble BeTHUHHBI 0,3, I3,
Tema 2 48 16 16 16 AKP_ JIKP
Tema 3 Ciy4daiiHble poLecChl 28 8 8 12 0,3, I3,
JIKP
ITpomexxyTouHas aTTecTarus 36 OK3
Bceero: | 144 32 32 44
Ilpumeuanue:

* - hopmul mexywezo kowmpoas ycnegaemocmu: onpoc (0), domawnss kowmponvnas pavoma (JKP),
ayoumopHas koumpoavhas paooma (AKP), 3a0auu (3), domawmnee 3adanue (/13).
** _ hopmbl npomedsicymounoti ammecmayuu: sxzamen (9x3).

ConepxaHue IMCUUILIAHBI

Tema 1. CayuaiiHble cOOBLITHS.

OcHoBHbIE TIOHATHS TeopuH BeposTHocTel. CiryuaiiHble coObITHS. BeposTHOCTD cOOBITHS
(kmaccuyeckoe, CTaTUCTUYECKOE U TEOMETPUUECKOE ONIPEAETICHUS BEPOSTHOCTH).

TeopeMsl C10KEeHHs BEPOSITHOCTEN. Y CIIOBHAs BEPOSTHOCTh. TeopeMa YMHOXKEHUS BEPO-
atHocTed. HezaBucumele coObrTusi. @opmyna nonHoi BepositHocTi. ®opmyna baiieca.

IToBTOpHBIE HE3aBUcUMBbIE UcibITaHusA. Popmyna bepHysum. JIokanpHas U HHTErpabHAS
teopemsl MyaBpa-Jlamaca.

Tema 2. CiryuaiiHble BeJTHYMHBI.

JIucKpeTHbIE U HENPEPBIBHBIE ClIydaiiHble BENMYUHBL. DYHKIUA paclpenesieHnsl CiyJdan-
HOM BelM4uHBL. [IIOTHOCTH pacrpezeseHust HENpEepbIBHONW CIly4allHOM BeIWYWHBL. YUCIOBBIE
XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MATEMATHYECKOE OXKUAAHUE, TUCIIEPCUsl, CPEIHEE KBaJ-
patudeckoe OTKIOHEeHHE. Mx cBoiicTBa. HauanbHblEe UM LIEHTpaIbHBIE MOMEHTHI CIIyYalHBIX Be-
JINYMH.

OCHOBHBIE 3aKOHBI PACIPEAEIECHUS CIIy4alHbIX BEJIMYMH: PaBHOMEpHOe, bepHysun,
ITyaccoHa, 3KCIOHEHIIMAIBHOE, HOPMAJIBHOE.

HepasenctBo YeOnimeBa. Teopema UeObimeBa. 3akoH Oonbmmx yucen. LleHTpanbHas
IpesesibHas Teopema.

MHoromMmepHsble city4aiiHble BeaU4rHbl. DyHKIMS paclpeeeHuss U IUNIOTHOCTh JABYMEp-
HOM CITydaliHOM BEJIMYMHBI. 3aBUCHUMBIE M HE3aBUCHUMBIE CIydaliHble BEJIMYMHBI. Y CIIOBHBIE 3a-




KOHBI pacrpezesieHus. YnciIoBble XapaKTepUCTUKH IBYMEPHBIX ClIy4dalHbIX BennuuH. KoBapua-
11, KOO PHUIHUEHT KOPPEIALUY.

Tema 3. CiryuaiiHble PoIecChI.

Canyuaiinble npouecchl. yHKLMS pacnupeaeneHns U INIOTHOCTh JUIsl CIIy4ailHOTO Ipolec-
ca. XapakTEepUCTUKH CITy4YalHbIX MPOLECCOB.

Ilenmu MapkoBa. MapkoBckue mporecchl. [loToku coOwiThii. YpaBHeHHs YenMeHa-
Konmoroposa. IIpeaenbHbie BEpOSTHOCTU COCTOSHUM.

OcHOBHBIE MOHATHSI TEOPUH MaccoBOro odcimyxuBanus. [Iporeccsl rubenu u pazMHoKe-
Hus. CucreMbl MaccoBoro oociyxuBanus (CMQO) ¢ 0TKa3oM U ¢ OKHUJIAaHUEM. 3aMKHYTHIC CH-
cTeMbl MaccoBoro ooOciyxuBanusi. CMO co «B3auMOIoMoIbo» Mexay kanamamu. CMO c
omubKkaMu. 3aauu, penaeMble METOJaMU TEOPUH MacCOBOTO 0OCTY>KUBAHHUS.

4, MarepuaJibl TEKYLIEr0 KOHTPOJISI YCIIeBAEMOCTH 00y4a0IIMXC U (DOH OLEHOYHBIX
CpPeACTB MPOMEKYTOUYHOM ATTECTALMHU MO TUCHHUILINHE

4.1. ®opMbI U METO/BI TEKYLIETO KOHTPOJIS YCIEBAEMOCTH O0YUAIOIIMXCSA U IPOMEXKY-
TOYHOU aTTeCTalluu

4.1.1. B xone peanmu3anuu naucuurmuinabl 51.B.18.01 «Teopusi BepoSTHOCTEH» HCIIONb-
3YIOTCS CIICIYIONIME METOJIbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YYarOIIHXCS:

®opmbl (METObI) TEKYLEI0 KOH-

Tema (pa3zaen
(pasaen) TPOJIfl yCIIEeBAEMOCTH

Omnpoc, tomarHsss KOHTPOJIbHas pado-

Tema 1 | Cnyuaiinbie coObITHS
Ta, JOMAalIHee 3a/JaHNe, 3aJa9H

Omnpoc, ayaAuTopHast KOHTPOJIbHAS pa-
Tema 2 | CnyuaiiHble BETUYHHbI 00Ta, ToMallHss KOHTPOJIbHAs paboTa,
JIOMallIHee 331aHHe, 33]a4H

Omnpoc, nomaiiHss KOHTpOJIbHas pabo-

Tema 3 | CiyuaifHble TPOLIECCHI
Ta, JIOMaIlTHee 3a1aHue, 3a1a91

4.1.2. Dx3aMeH TPOBOJUTCS C MPUMEHEHHEM CIEAYIOUINX METOJO0B (CPEICTB): B YCTHOM
dbopme 1o Bompocam.

4.2. Matepuainsl TEKYILIIETO KOHTPOJISL yCIIEBAEMOCTH.

[IpemoaBaTens OIEHMBAET YPOBEHb MOJTOTOBICHHOCTH OOYYArOMIMXCS K 3aHATHIO TIO
CJICAYIOUIMM MOKa3aTessIM:

- YCTHBIE OTBETHI Ha BOIIPOCHI MPENojaBaTess o TeMe 3aHATHS,

- pelleHne NPaKTUYEeCKHX 3a/1a4,

- BBINOJIHEHHE JOMAIIHUX 3aJaHUMH,

- BBITNIOJTHEHHE KOHTPOJIBHBIX padOT (IOMAIIHUX U ayAUTOPHBIX).

OreHka 3HaHUM, yMEHUH, HABBIKOB NMPOBOAMUTCS HAa OCHOBE OANIbHO-PEUTHHIOBON CH-
crembl 60% u3 100% (60 6amros u3 100) — BKiIag MO pe3yabTaTaM MOCENIAaeMOCTH 3aHATHH, aK-
TUBHOCTH Ha 3aHATHUSX, PEIICHUE NMPAKTUYECKUX 3a/1a4 HA CEMHUHAPCKUX 3aHATHUAX, OTBETOB Ha
BOTIPOCHI TTPETIO/IaBaTellsl B XO/I€ 3aHATHSI, IO Pe3yJIbTaTaM BBITIOJHEHHUS JOMAITHUX 33JaHUN H
KOHTPOJIbHBIX PadoT.

Bonpoch! 1J1s1 MOATOTOBKH K ONPOCaM, JOMAIIHMM H KOHTPOJIbHBIM padoTaM, cCeMHUHAap-
CKHM 3aHSITUSIM 110 TeMaM:
Tema 1. «Cayuyaiinbie cCOOBITH
1. OcHoBHble TIOHATHUS TeOopuH BeposiTHOcTel. CiyuaiiHble coObITHS M MX Kilaccu(uKa-
UL,




N

BepositHocTh coObiTus. Kitaccuyeckoe, cTaTUCTUYECKOE U T€OMETPUYECKOE OTpere-
JICHMSL.

JeticTBus Haa COOBITHSMU.

TeopeMsl CII0KEHU U YMHOKEHUS BEPOSITHOCTEH.

3aBUCHMbIC 1 HE3aBUCUMbIE COOBITHS. Y CIIOBHAsI BEPOSITHOCTD.

®dopmya noaHoM BepoaTHOCTU. TeopeMa baiieca.

IToBTOpHBIEC HE3aBUCUMBIE UcTibITaHus. Dopmyiia bepnyu. Teopema [lyaccona.
JloxanpHas 1 uHTErpanbHas reopemsl Myaspa-Jlamiaca.

NG~ W

Cemunap Ne 1.

1. Pemiuts 3aga4um:

a) CKOTbKHMH CIIOCOOAMH MOYKHO PACIIONIOKHUTH Ha MOJKE MATUTOMHOE COOpaHue COYH-
HEHU?

0) B maremarndyeckoM kpyxke 25 uiaenoB. HeoOxoammo n30parte mpeacenaTes, ero 3a-
MECTHTEJIs, peJaKTopa CTEeHra3eThl U cekperapsi. CKOJIBKUMH CIIOCO0aMU MOXKHO 00pa3oBaTh ATy
PYKOBOJSAIIYIO YETBEPKY, €CIIM OJHO JIUIIO0 MOXKET 3aHUMATh TOJIBKO OJWH TOCT?

B) B paiioHHoil opranuzanum HekoTopoil naptun HacuuTbiBaeTcss 150 uneHoB. CKONbKU-
MU CTI0C00aMU MOKHO M30path 6 JieneraToB Ha Che3.

r) 13 kosomasl kapt (36 kapT) Hayaauy BEIHUMAIOTCS O/iHa KapTa. HallTk BEpOsITHOCTh TO-
0, YTO OHA OKQXKETCS TY30M.

1) YeTblpeM UrpoKaM pazzaeTcs MOpoBHY KosoAa u3 36 kapT. Onpenenutb BepOITHOCTD
TOTO, YTO KaKABIH UTPOK MOIYYHI KAPThI TOJIBKO OJTHOW MacTh?

¢) CnoBo coCTaBJIeHO M3 KapTOYEK, HAa KaKJOW U3 KOTOPBIX HamucaHa ojaHa Oyksa. Kap-
TOYKH CMEIIMBAIOT M BRIHUMAIOT O€3 BO3BpaTa 1o OJIHOM.

HaiiTi BeposTHOCTH TOTO, YTO KAPTOUKH ¢ OyKBaMU BEIHUMAIOTCS B TIOPSAKE CIIEAOBAHUS
OYKB 3a/IaHHOTO CJIOBA: &) «COOBITHUEY; 0) «CTATUCTUKA»?

x) Haynauy B3siThIl TeneOHHBII HOMEpP COCTOUT U3 5 TUdD.

KakoBa BeposATHOCTH TOTO, UTO B HEM BCE€ HU(PHI: pa3IMYHbIE; OJNHAKOBBIC; HEUECTHBIC.
W3BecTHO, uTO HOMED TenedoHa He MOKET HAYMHATHCS C ITU(PBI HOIIb.

2. Pemnthb 3a1aum:

Cpenu 25 CTyIeHTOB, M3 KOTOPbIX 15 neByllek, pa3bIrpbIBatoTCs 4 MpUIIIALICHUs Ha
JUCKOTEKY, TIPHYEM Ka)/IbIii MOXET BBIUTPATh TOJBKO OAWH Omier. KakoBa BEpOSATHOCTH TOTO,
4TO cpeau obnagaTeneil Ouera OKaxKyTcs a) TOJIbKO JAE€BYIIKH, 0) TOIBKO FOHOIIN?

Ha nom

KakoBa BepoATHOCTH TOTO, YTO cpeAu obNaaareneil Ouiera OKaKyTCs BE NEBYIIKU U
JIBO€ IOHOIIIEH?

Cemunap Ne 2.

1. Pemunrtn 3aga4mn:

a) CKOJIbKO TPEX3HAYHBIX YHCET MOXHO cocTaBUTh U3 mudp 1, 2, 3, 4 u 5, ecnu mudpsr
MoryT noBTopsaThcs? I[Ipu ycnoBuu, 4To HU OHA LK (pa HE TOBTOpPsETCS?

0) CKOJIBKO MSATH3HAYHBIX YHCET MOKHO cOCcTaBUTh U3 nmudp 0, 17?

2. Pemuthb 3a1a4m:

a) KakoBa BepOSITHOCTH TOTO, UYTO HayJady OpOIIeHHas B KPYT TOYKA OKAXETCS BHYTPHU
BITMCAHHOTO B HEro KBajpara?

0) B paiione miomaapio 16 KB. KM HaXOAUTCS 00BEKT MPOTHUBHUKA. J[1s ero oOHapyxe-
HUS BbICJIaHA pas3BejbIBaTeNbHas rpynmna. OueHuTb 3(pQeKTHBHOCTh NEHCTBUS pa3BeAbIBATEIb-
HOU TpymIiel yepe3 1 yac BeleHMs pa3BeIKH, €CIM €€ CKOPOCTh TIEPEABIKEHNS B pailOHE COCTaB-
asieT 3 km/4yac npu 3¢ eKTUBHOM pajuyce oOHapyx eHus 1 k.

3. Pemnthb 3agaum:

a) Y4acTHUKHU KepeObeBKH TAHYT U3 sIIUKaA kKeTOHbI ¢ HoMepamu oT 1 no 100. Haiitu
BEPOSITHOCTH TOTO, YTO HOMEP IEPBOT0 HayJady W3BICUEHHOTO KETOHA HE COCPKUT UDPHI 5.



0) B smuke 90 cranmaptaeix 1 10 HecTanmapTHBIX AeTanei. KakoBa BEpoOsITHOCTh TOTO,
yto cpeau 10 Hayra BRIHYTHIX JeTajeii OpaKOBaHHBIX HE OKAXKETCs?

4, Pemiurh 3a1a4M:

a) Mmeetcs kopoOka ¢ JEBSIThIO HOBBIMH TEHHUCHBIMU Msiuamu. [t urpsl 6epyT Tpu
Msi4a, a Mociie Urpbl KiIaayT ux odpatHo. [Ipu BeiOOpe Msueil urpaHHble OT HEUTPAHHBIX HE OT-
nn4garotes. KakoBa BEpOSITHOCTh TOTO, YTO TIOCTIE TPEX UTP B KOPOOKE HE OCTAHETCS HEUTPAHHBIX
MSueit?

6) B oxnoii rpynme 18 cryaenToB, u3 KOTopbix 9 yuarcs Ha «OTIM4YHO». B npyroit — 16
CTYJIEHTOB, U3 KOTOPBIX Ha «OTIUYHO» yudaTcs 4. V3 ka0 rpynmsl ciay4yailHbIM 00pa3oM BbI-
Opanu Mo oIHOMY CTyAeHTy. KakoBa BEpOSTHOCTh TOTO, YTO @) CTYACHT KKIOW TPyl YIUTCS
Ha «OTIUYHON»; 0*) 00a ydyarcst Ha «OTIIMYHO»?

B) Cryzaent 3HaeT 20 u3 25 BOmpocoB mporpamMmbl. 3a4eT CYMTACTCS CAaHHBIM, €CJIH CTY-
JEHT OTBETUT HE MeHee YeM Ha 3 U3 4 MOCTaBJICHHBIX B OUIIETE BOMPOCOB. B3risiHyB Ha mepBblii
BOIIPOC, CTYICHT IOHSUI, YTO OH €ro 3HaeT. KakoBa BEepOSITHOCTh TOTO, YTO CTYJCHT: a) CAACT 3a-
4yeT; 0)HE CIacT 3a4eT?

Cemunap Ne 3.

1. Pemintsh 3a5aun:

a) BeposATHOCTH TOrO, YTO CTYAEHT CHACT MepBbIA dKk3ameH, paBHa 0,9; Bropoii — 0,9
tpetnii — 0,8. HaifTu BepoATHOCTH TOTO, YTO CTYACHTOM OYAYT CHaHBI: TOJBKO BTOPOH
9K3aMEH; TOJIbKO OJIMH SK3aMEH.

0) IIpubop, paboTarommii B TeueHUE BpeMEHU {, COCTOMT U3 TpeX y3JI0B, KaXKIBIH U3
KOTOPBIX HE3aBUCHUMO OT JPYTUX MOXKET 3a 3TO BpeMs BBIMTHU U3 cTpos. HemcnpaBHOCTH XOTS
OBl OJTHOTO y371a BBIBOJAMT NPHOOpP U3 CTPOS METUKOM. BeposTHOCTh 0e30TKa3HOW paboThl B
TeueHue BpeMeHu U mepBoro yszna paBuHo 0,9; Broporo — 0,95, a tperbero — 0,8. Hailitu
BEPOSITHOCTH TOTO, YTO B TEUEHUE BpeMeHH t IpruOOp BBIAIET U3 CTPOSI.

B) CTyIeHT pa3bICKMBACT HYKHYIO eMy (OpMyYJy B TpeX CIpaBOYHHKAax. BeposTHOCTH
TOro, 4YTro (opMyla COIEPKUTCI B TIEPBOM, BTOPOM M TpPEThEM CIPABOYHUKAX, paBHA
coorBercTBeHHO 0.6, 0.7 u 0.8. HaiiTu BeposATHOCTH TOrO, YTO 3Ta (opMyja COAECPKUTCS HE
MEHEEe YeM B JIBYX CIIPAaBOYHUKAX.

3. Ha monke croutr 10 KHUT, Cpeau KOTOPBIX TPH KHUTH O TEOPUHU BEPOSTHOCTEH.
Haynauay GepyTcst Tpu kHUTH. KakoBa BepOsSTHOCTB TOTO, YTO CPEIH OTOOPAHHBIX €CTh XOTS OBl
0JIHa KHMTa 110 TEOPUH BEPOATHOCTEH?

Ha nom

Ha cBs3ke 5 kimroueid. K 3aMKy mOAX0UT TONBKO OJUH Kitod. HaliTh BeposSTHOCTH TOTO,
410 MOTpedyeTcs He OoJjiee MBYX IMOMBITOK OTKPHITH 3aMOK, €CIH ONMPOOOBAHHBIA KIFOY B
JAIBHEUITNX UCIIBITAHUSAX HE YYaCTBYET.

4. Tlo pe3ynbpTaraM MpPOBEPKH 3a4eTHHIX pabOT OKa3aloch, YTO B TEPBOM TpyIIe
nonyuunu 3ader 20 crynentoB u3 30, a Bo BTopoil 16 n3 32. KakoBa BEepOsITHOCTb TOTO, YTO
HayJauy BbIOpaHHas 3auTeHHast pab0Ta MPUHAIISKUT CTYIEHTY TIEPBOM TPYTIITbI?

Ha aom

JlBa cTpenka cieiaiy 1Mo OJHOMY BBICTPENY B OJHY M Ty € MHIIEHb. BeposTHOCTH
MoMaJlaHusl B MUIICHb i mepBoro crpenka pasHa 0,8, a mns Broporo — 0,5. B mumienun
oKazajach ojiHa npoOouHa. HaliTu BEpOSITHOCTh TOTO, YTO MPOOOWHA MPHUHAJIEKUT BTOPOMY
CTpEJIKY.

5. B cembe nBoe nmereil. M3BecTHO, UTO OJMH M3 HUX MajbuuK. KakoBa BepoOSTHOCTS,
yT0 00a peOeHKa — MaTbUUKHU?

6*. PemiuTh 3a1a4un:

a) Cpemun wimentoB Oanka 80% sBisroTcss ¢usmdeckumu Junamu u 20% —
opuanueckumu. M3 mpaktuku u3BectHo, uro 40% Bcex omepanuil npuxoauTcs Ha
JOJTOCPOYHBIE pacyeTbl, U B TOXE BpEeMs M3 OOIIEro 4Ymcia OINepanuid, CBS3aHHBIX C
buznueckumu ymnamu, 30% TpUXOIUTCS Ha JOITOCPOYHBIC PACUETHI.



KakoBa BeposATHOCTh TOTO, UTO HayAady BBIOPAHHBIM KIUEHT SBJISICTCS FOPUIAYECKUM
JUIIOM U OCYIIECTBISIET IOJTOCPOYUHBIN pacder?

0) bpak B mpoaykuum 3aBoaa BcienactBue nedexta A cocrabiser 4%, a BciaeACTBUE
nedexra B — 3,5%. ['ogHas mpoxykuus 3aBoaa coctasisier 95%.

HaiitTu BEpoOsATHOCTH TOTO, YTO: @) Cpeau MPOIYKIMH, HE oOyamaromei nedekTom A,
BcTpeTuTcs nedext B; 0) cpeam 3a0pakoBaHHOW MO MPH3HAKY A TPOAYKIUH BCTPETUTCS
nedexT B.

B) B marasune mpogarotcs 10 TeneBu3opoB, 3 U3 KOTOphIX MMerOT Aedektol. Kakosa
BEPOSATHOCTh TOTO, YTO TIOCETHUTENb KYIHUT TEICBU30p, €CIM JUIsl BbIOOpa TeleBu3opa Oe3
neeKTOB OHAA0OUTCS HE O0JIee TpeX MOMbBITOK?

Cemunap Ne 4.

1. Pemiuts 3aga4um:

a) B ToproByio ¢upMy HOCTYNWIN TEJIEBU30PHI OT TPEX IMOCTABIIMKOB B OTHOIICHUH 1:
4: 5. [lpakTHKa mokasaja, 4To TEJIEBU30PbI, MOCTymnaromue ot 1-ro, 2-ro u 3-T0 MOCTABIIHUKOB,
HEe TOTPeOyIOT peMOHTa B TEUCHHE TapaHTUHHOTO cpoka coorBercTBeHHO B 98%), 88% m 92%
ciydyaeB. HaliTu BeposSTHOCTH TOTO, YTO MOCTYHNUBIIMA B TOProBYIO (pUpMy TelIeBU30p HE
notpedyeT peMOHTa B TEYEHHWE TapaHTUHHOTrO cpoka. llpomaHHBIN TeneBM30p moTpeOoBai
PEMOHTa B T€YEHHE TapaHTUIHOrO cpoka. OT KaKoro MOCTaBIIMKA BEPOATHEE BCETO MOCTYIUI
ATOT TENEBU30p?

6) CtpaxoBasi KOMIaHHs pa3JeiaeT 3aCTPaXOBAaHHBIX KJIMEHTOB IO KiaccaM pucka: | —
mainelidi puck, |l — cpegnwmii, 11l — Gonpmoii puck. Cpenu 3tux ximeHTtoB: 50% — mepBoro
kiacca pucka, 30% — Broporo u 20% — Tperbero. BeposTHOCT HEOOXOAUMOCTH BBITLIAYMBATH
CTpaxoBOE BO3HArpaxJICHUE sl epBoro kiacca pucka pasHa 0,01, Broporo 0,03 u Tperbero —
0,08.

KakoBa BepoATHOCTH TOTO, 4YTO: 3aCTPAXOBAHHBIA KJIMEHT TMONYYUT JCHEKHOE
BO3ZHArpaXx/JeHWe 3a TMepHoJ] CTPAaXOBaHHUA;, IMOJYUYHMBIIUNA JCHEKHOE BO3HATPAKICHHE
3aCTPaxOBaHHBIN KIMEHT OTHOCUTCS K TPYIIIE MaJIoro pUcKa?

B) B ypHe 1Ba OenbIX U Tpu YepHBIX IIapa. J[Ba urpoka 1o odepenn BEBIHUMAIOT U3 YPHbI
1o 11apy, He BO3Bpallas X 00paTHO. BRIMTpBIBAET TOT, KTO paHbIle BEIHET Oelnblit map. Haiitu
BEPOSITHOCTH TOT'0, YTO BHIUTPAET MEPBBINA UTPOK.

r) JIBa pyKOBOIUTENS TUIAHUPYIOT CO37aTh COBMECTHOE MPEANIPHUITHE, €CIH B TEUCHUE
roja KaxJIOMy W3 HHMX yjAaercs cGOopMHpOBaTh CBOK JIOJNIO HAyaJbHOTO KamuTaja.
BepositHocT aToro paBubl cootBeTcTBeHHO 0,4 1 0,7. [lo mcTeyeHnM Tro/a BBISICHUIOCH, YTO
COBMECTHOE HpEINpUATHE HE MOXKET ObITh co3qaHo. KakoBa BEpOSTHOCTh TOTO, UYTO KaXKIbIN
YYaCTHHK CyMeJl HAKOITUTH CBOIO JIOJF0 HAYAIBHOTO KaruTasa?

Ha aom

1) B maHHBIN pailoH M3IeNnusl MOCTABISIOTCS TpeMsi ¢pupmMamu B cooTHomeHun 5:8:7.
Cpenu mpoaykuuu nepBoil ¢pupMbl cranfapTHble uzgenus cocraBisitor 90%, BTopoit — 85%,
Tpetheit — 75%. HailTu BeposSTHOCTH TOTO, YTO: a) MPUOOPETEHHOE W3JEIHE OKaXEeTCs
HECTaHAAPTHBIM; 0) MPHOOpPETEeHHOE U3JeNIMe OKa3aJoch CTaHIapTHBIM. KakoBa BepOsSTHOCTh
TOTO, YTO OHO M3TOTOBJICHO TPeTher pupMoii?

e) Bcs mponmykmus mexa mpoBepseTcss JIBYMsS KOHTpOJEpaMH, MpUYeM MEpBbIi
KOHTpoJIep mpoBepsieT 55% wu3aenuii, a BTOpoil — ocTaibHbIe. BEposSTHOCTH TOTO, YTO MEPBBIM
KOHTpOJIep MPOMYCTUT HeCTaHIapTHoe u3nenue, pasHa 0,01, a Bropoii — 0,02. B3sroe Haynauy
U3JIeNie, MapKUPOBAaHHOE KaK CTaHIApTHOE, OKA3aJoCh HeCTaHIapTHHIM. Haiflth BeposTHOCTH
TOTO, YTO 3TO U3JENUE MPOBEPSIIOCH BTOPHIM KOHTPOJIEPOM.

k) V3 ypHBI comepikamieid Tpu OeNbIX W TSTh YEPHBIX IIApOB, ABA YEJIOBEKA BBIHYIHU
noouepeHo 1o mapy (6e3 BosBpamieHus). KakoBa BepoSATHOCTH TOTO, YTO TEPBBIA BBIHYI
Oenblif map, eciivi BTOPOil BBIHYJI YEPHBIH?



3) JlBa cTpenka IOOYEPETHO CTPENSIOT 10 MMIIEHM JO IEpBOro MONaJaHus.
BepostHocTs monamanus mis nepBoro crpenka paBHa 0,2, a ans Btoporo — 0,3. Kaxosa
BEPOSITHOCTb TOTO, YTO NEPBbII caenaeT 00bIle BBICTPEIOB?

3. BeposiTHOCTB, 4TO Malioe MpeAnpUsiTHE CTAaHET OAHKPOTOM B TeueHue roja pasHa 0,2.
Haiitu BeposATHOCTB, YTO M3 BOCBMH MaJIbIX HMPEANPUATHH 3a MEpBbIA roJ 00aHKPOTATCS JBa
NPEIIPUSATHSL.

Ha nom

Haiitu BeposSTHOCTB, YTO U3 BOCBMHU MAaJIbIX MPEANPHUITUAN 32 TIEPBBINA IOl 00aHKPOTATCS
Oosee AByX MpEeaIpUATHI.

5. B unctutyte obyvaercs 730 cTyneHTOB. BEpOATHOCTH TOTO, UTO JIEHb POXKIACHUS CTY-
JICHTa TPUXOJMUTCS Ha ONpPEICNICHHBI JIeHb roja, paBHa 1/365. Haiitm Hambonee BeposTHOE
YHCJIO CTYACHTOB, pOAUBIIUXCS 1 sHBaps, OLLEHUTh BEPOATHOCTh TAKOI'O COOBITHS.

6. @upma packiIaapIBaeT PEKJIAMHBIE JIMCTKHU 1O MOYTOBBIM siIuKaM. [IpexxHuii oneIT pa-
60ThI Moka3biBaeT, yTo Ha 500 pekIaMHbIX JUCTKOB NPUXOAUTCSA OAMH 3aka3. OLlEHUTh BEPOSAT-
HOCTB TOTO, YTO TP pa3MEIIeHUH 25 THICSY JUCTKOB YMCIIO 3aKa30B OyieT paBHO 48.

Ha nom

O1eHUTH BEPOSTHOCTH TOTO, YTO TPU PA3MEUICHUU 25 THICSY JTMCTKOB YHCIIO 3aKa30B Oy-
JIET HaXOUThCA B mpenenax ot 45 mo 55.

7. Pemuth 3a1a4u

a) YueOnuk usnan tupaxkom 10000 sx3emmuisipoB. BeposTHOCTH TOTO, YTO SK3EMILISP
yueOHuKa cOpomrtopoBad HernpaBwibHO, paBHa 0,0001. Haiith BEpOSTHOCTH TOTO, YTO: THPAXK
COJIEPXKUT 5 OpaKOBaHHBIX KHUT; 10 KpaitHei mepe 9998 kHur cOpOITIOpOBaHbI MPABHIIBHO.

0) Jlnst mopaskeHus 1ean HEOOXOAWMO HE MEHee Tpex momnanaHuii. OnpenenuTb BeposT-
HOCTb IIOpa)KEHUs LI€JIH, €CJIM BEPOATHOCTh MOMAJAaHUs IPU KaXa0M BeicTpese paBHa 0,3 u mpo-
M3BOJIUTCS TIATH BBICTPETIOB.

B) BeposiTHOCTB TOTO, UTO IPU OJHOM BBICTpEJIE CTPEJIOK IOMAJET B eCATKY, paBHa 0,6.
CKOJIBKO BBICTPEJIOB JIOJDKEH CIENIaTh CTPEJIOK, YTOOBI ¢ BepoATHOCTHIO HE MeHee 0,8 oH moman
B JIECATKY XOTs ObI OUH pa3?

Ha nom

r) [Ipu oOcnenoBaHNM yCTaBHBIX (POHIOB OAHKOB YCTAHOBIIEHO, YTO MATas 4aCTh OAHKOB
umeroT ycraBHbiid ¢ony cBbime 100 miH. py6. Haiitu BepositTHOCTH ToTO, uTO cpean 1800 Gan-
KOB UMeIOT ycTaBHbI ¢ony cBeinie 100 muH. py6.: He menee 300; ot 300 no 400 BxmrouuTENH-
HO.

1) IlogBoaHast go1Ka atakyeT Kpeicep, BhITycKas [0 HEMY OJHY 3a Jpyroil 4 Topmensl;
BEPOSTHOCTH ToOMaganus Kaxaon — 3/4. Jlrobast u3 Topre] ¢ OJJHHAKOBON BEPOSTHOCTHIO MOXKET
npoouts onuH u3 10 oTcekoB Kpeiicepa, KOTOpbIe B pe3yJsibTaTe MONaJaHUs HAMOJHSAIOTCS BO-
noi. Ilpu 3anomHeHnH XOTs OBl IBYX OTCEKOB Kpeiicep TOHET. BbiunciauTh BEpOSATHOCTh THOEH
Kpercepa.

e) BepoaTtHocTh TOro, 4To coObITHE A MOABUTCS XOTS Obl OJIMH pa3 MpH ABYX HE3aBUCH-
MBIX HCHbITaHUAX, paBHa 0,75. HaliTu BEepOSATHOCTH MOSBIEHUS COOBITUS B OJHOM MCIIBITAHUH
(mpeamnoaraeTcsi, YTO BEPOSITHOCTH MOSBIEHUS COOBITHS B 000MX UCIBITAHUSAX OJHA U Ta JKeE).

Homawnan Konmpovuasa paooma

3anava 1. Knaccnueckoe onpejesjieHue BepOSITHOCTH.

Bpocaror nBa kyouka. CyMMUPYIOT YUCIIO OYKOB, BBHIABUIMX HA BEPXHHUX I'paHAX KyOu-
KOB. [ToCTpOUTh MHOKECTBO 3JIEMEHTAPHBIX COOBITUH (2 M €ro MOJMHOXECTBO, COOTBETCTBYIO-
mee coOpiTHi0 A = {cymma o4koB Oousbine 3}. Haiitu BepositHocTh coObiTHs A. [locTtpouTth

MOJIMHO>KECTBO, COOTBETCTBYIOIIEE COOBITHIO A (mononHenue A). HaifTu ero BeposSTHOCTb.
3anava 2. YcioBHasi BeposiTHocTh. @opmyaa Baiieca.
JIBa cTpenka caenajiy 1o OJHOMY BBICTPENy B OJHY U Ty € MHIIEHb. BeposTHOCTE mo-
najiaHusl B MUILEHb JJI IEPBOro cTpenka paBHa pPl, mis Broporo — p2. B muleHn okasanach
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onHa npoOounHa. HaiiTu BEpOSITHOCTh TOTO, UTO OHA MOSBUJIACH B pe3ysIbTaTe BBICTPEsa MEPBOTrO
ctpenka: p1 =0,2; p2=0,7.

3anaua 3. @opmynabaiieca.

B onnom cocyne naxonsarcs b1 Genbix u Ul yepnsix mapos. Bo Bropom — B2 6enbix u
Y2 yepubix. bpocaroT aBa kyOuka. Eciiu cymma 04koB, BBIABIIMX HAa BEPXHUX IPAHSIX, MEHBIIIE
10, GepyT map u3 mepBoro cocynaa, eciau oonpie win paBHa 10 — u3 Broporo. b1 = 7; Ul = 6; b2

=5; Y2 = 9.BriayT Oenbrii map. KakoBa BeposITHOCTh TOTO, YTO CyMMa OYKOB Oblila HE MEHBIIIC
10?

f(x)

Tema 2. «Cayuyaiinble BeJIMYUHBI

1. CayuvaiiHas BenMuYMHA U €€ 3aKOH pacrpejesneHus. J{UCKpeTHble U HelpepbIBHbIE
CIIy4aiiHbI€ BEJIUYUHBI.

2. OCHOBHBIE 3aKOHBI pacIpeeneHus cay4aiHbIX BEJIMYUH: paBHOMEpHoe, bepHyiun,
ITyaccoHa, 3KCIOHEHIIMAJIBHOE, HOPMAJIBHOE.

3. @yHKuus pacnpeieseHus cilydyailHOM BenuuuHbl. [IMOTHOCTH pacmpesneneHus He-
IIPEPBIBHOM CIIy4alHOM Bean4uHbL. VX CBOMCTBA.

4. YucnoBble XapaKTEPUCTUKU CIy4YalHbIX BEJIMYUH: MATEMaTHUECKOE OXHJIaHHUE, TUC-
1epcus, CpelHee KBaAPaTHIECKOE OTKIIOHEHUE, UX CBOMCTBA.

5. Mopa, menuana, kBaHTUIM. HavyanbHble U LIEHTpaJIbHbIE MOMEHTBI CIy4YalHbIX Be-
JINYMH.
Hepasencrsa MapkoBa u UeOnliieBa.
3akoH 6oabiux uncen. Teopemsl YeOniera u bepuymu. Teopema [lyaccona.
LlenTpanbHas npeneabHas TeopemMa
MHOroMepHBbIE Cily4ailHble BEJIMYNHBI.
10. ®yHKIMS U IIOTHOCTh PAacHpeeNCHHs IByMEPHOH cilydaifHON BelMUYMHbI. VX cBOH-

© N

CTBa.

11. 3aBucumble U HE3aBUCHUMBIE CITydallHbIe BETMUMHBL. Y CIIOBHBIE 3aKOHBI pacrpesene-
HUS.

12. YucnoBble XapakTEpUCTUKH ABYMEPHBIX CIy4yailHbIX BenuuuH. KoBapuanus, xod¢-
(UILUEHT KOPPEIISIIHIH.

Cemunap Ne 1.

1. Pemuntnb 3aga4mn:

a) BepodaTHOCTh TOrO, YTO CTYAEHT CIACT CEMECTPOBBIN SK3aMEH B CECCHIO IO JTUCIH-
wHaMm A u b, paBubl cootBercTBeHHO 0,7 1 0,9. CocTaBUTh 3aKOH paclpesielieHusl Ynucia ce-
MECTPOBBIX 3K3aMEHOB, KOTOPBIE CIACT CTYEHT.

6) Jlana ciyvaiinas BenmyuHa X:

Xi -2 1 2
pi 0,5 0,3 0,2

HaiiTn 3aK0H pacrpenenenus cIydaiiHex Benmuuns: a) Y=3X; 6) Z=X2,

[TocTpouTh QYHKLHMIO paclpe/ielieHus, HAUTH MaTeMaTHYeCKoe 0XKUJaHue, AUCIIEPCUIO U
CpEIHEKBaIpaTUYECKOE OTKJIOHEHUE UCXOAHBIX U MOJIYYEHHBIX CITy4alHbIX BETUYHH.

2. Pemnthb 3a1a4m:
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a) BeposTHOCTH TIOpa)KeHUsI BUPYCHBIM 3a00JieBaHUEM KycTa 3eMiITHUKH paBHa 0,2. Co-
CTaBUTh 3aKOH PACIpPEICIICHHS YMCIa KYCTOB 3EMIISIHUKU, 3apaKEHHBIX BUPYCOM, U3 YETBIPEX
MOCAKEHHBIX KYCTOB.

0) KiinenTsr OaHka, He CBS3aHHBIC JAPYT C IPYTOM, HE BO3BPAIIAIOT KPEAUTHI B CPOK C Be-
postHocTbio 0,1. CocTaBUTh 3aKOH pacrpeaeseHus YKicia BO3BPAIEHHBIX B CPOK KPEAUTOB U3 5
BbIIaHHBIX. HailTn MaremaTtuueckoe 0>XKHIaHKEe, JUCIIEPCUIO U CpeHEee KBaIpaTHUYeCKOe OTKIIO-
HEHHE ITOU CIIy4yallHOW BEJIMYMHBI.

B) B Ounere Tpu 3amaun. BeposSTHOCTh IPaBHILHOTO pelIeHHsI TIepBoi 3anaun pasHa 0,9,
BTOpoil — 0,8, Tpetbeit — 0,7. CocTaBuTh 3aKOH paclpeiesieHus] Yncia MPaBHUJIbHO PEIIeHHBIX
3a/1a4 B OUJIETE U BBIYUCIUTh MAaTEMAaTUUYECKOE OXKUJAHUE U JUCIIEPCHUIO ITOU CIIydailHOM Benu-
YUHBI.

r) Cinyuaiiabie Be1uuHbl X U Y HE3aBUCHUMBI U UMEIOT OJIMH U TOT K€ 3aKOH pachpejie-
JICHHUSL:

3HaueHue — Xi 1 2 4
BepositHocTh — Pi 0,2 0,3 0,5

CocTaBUTh 3aKOH pacripeneieHus ciay4daiHblx BenuuuH 2X U X+Y. YOeauThCcs B TOM,
yro 2X # X+Y, o M[2X] = M[X+Y].

Ha nom

1) CTpesiok BeAET CTpenb0y MO LEu ¢ BEPOSITHOCTHIO MONaJaHus IPU KaXKJIOM BBICTpETIe
0,2. 3a kaxxq0€ MOMagaHue OH MOJY4YaeT 5 OYKOB, a B CIy4ae IMpoMaxa O4YKOB €My HE HAuuCIIs-
10T. COCTaBUTh 3aKOH PACHpPEICIICHUS YHUCIa OYKOB, IMOJYYCHHBIX CTPEJIKOM 3a 3 BBICTpENa, U
BBIUMCIIUTh MATEMAaTHYECKOE OKUIAaHUE 3TOM CITy4yailHOM BETUYHUHBI.

e) Konrponbnas pabora cocTouT u3 Tpex BompocoB. Ha kaxpiit Borpoc npusenaeHo 4
OTBETA, OJIMH U3 KOTOPBIX MpaBHIbHBIA. COCTaBUTh 3aKOH pacHpeieieHUs Yuciia MPaBUIbHBIX
OTBETOB P MIPOCTOM yTajbiBaHuu. HailTn MmaTeMaTH4eCcKOe OKUIAaHUE U TUCTIEPCUIO ITOU CITy-
YalHOM BEJIUYHMHEI.

*) HaiiTu 3aKoH pacnpeesneHrs 4uciia MakeToB TPeX akKLUM, IO KOTOPHIM BIAJENbLIEM
OyJIeT MOJIy4eH J0XOJ, €CIM BEPOATHOCTH MOJyUYEHHUs A0X0Ja M0 KaKJIOMY M3 HHX paBHa COOT-
BercTBeHHo 0,5, 0,6, 0,7. HaliTn MaremMaTudeckoe OXXHMIaHUE W JAUCIICPCHUIO JIAHHOW CITy4YaitHOU
BEJIMUMHBI, TIOCTPOUTH (PYHKIIUIO pacIpe/IeIICHUS.

3) [IBa cTpenka caenanu Mo JBa BBICTpEsa MO MHIIEHH. BeposTHOCTh monajgaHus B MU-
HIeHb JJIA TiepBoro crpenka pasHa 0,6, mis Broporo — 0,7. Heo6xoauMo: cocTaBUTh 3aKOH pac-
npeesieHnst O0IIero Ynciia MoMnaJ aHui; HalTH MaTeMaTHYeCKOe OXKUJAHUE U JUCTIEPCHIO ATOU
CIIy4allHOHN BEINYHHBI.

Cemunap Ne 2.

1. BeryucnuTh 3Ha4eHUs TUIOTHOCTH PaBHOMEPHOTO pacHpeiesieHHs, COCPEIOTOUYSCHHOTO
Ha MHTepBaie [a,b], 3HaueHUsT QYHKIMU STOr0 PaBHOMEPHOT'O PaCIpeeieH s /s MacCuBa ap-
rymenTa ot -1 10 4 ¢ marom 0,1. [Toctpoerue BoimonuuTh it @ = 1, b = 3. [Ipu BeruucneHuu
UCIMOJIb30BaTh Jiorndyeckue (yHKIMU. [locTpouTh Trpaguku MIOTHOCTH 3TOTO PAaBHOMEPHOTO
pacripenenenus ¥ PyHKIUH 3TOTO pacipeeICHHs.

2. Manoe mpennpusiTie OKas3bIBaeTCs OAHKPOTOM B TE€UEHHE IO/ C BEPOSTHOCTHIO P.
Ha¥iTi BeposTHOCTH TOTO, 94TO B TeueHHe roaa 6ankporamu ctanyT 0, 1, 2, 3, 4, 5 mansix npen-
OPUSITUA U3 TSITH 3apETUCTPUPOBAHHBIX B JIAHHOM PETHOHE. BBIUMCIHNTH C HCIIOJIB30BaHUEM
crangaptHoi ¢pynkuuu Excel (BMHOMPACII) ans p = 0,2; 0,3; 0,4; 0,5; 0,7; 0,8. ITocTtpouts
NOJIy4YeHHbIe pacrpenenenust rpapudecku. Haiitu Hanbosee BepoATHOE YHCIO MPENNpUATHI,
CTaBIIUX OAHKPOTaMHU, [T KaXIOTO U3 YKa3aHHBIX 3HAYCHUN BEPOSTHOCTH.

3. IlocTpouTth TabIUILy 3HAUEHUH MIIOTHOCTU ¥ (PYHKLIMH HOPMAJIbHOTO pacrpeieieHus ¢
napaMeTpamu a ¥ ¢ Ha uHTepBaiue [-5, 5] ¢ marom 0,1 (c ucronb30BaHUEM CTaHIAPTHOH (PYHK-
nuu Excel (HOPMPACIT)). Ioctpouts rpadmku monydeHHbIX (yHKnuil. [IpoanamuzupoBarh
3aBUCHUMOCTH (DOPMBI M MOJOXKEHHs TpaduKka OT 3HaYeHUI mapameTpoB. OCTaHOBUTKLCS Ha Tpa-
¢buKax cTaHIApPTHOrO HOpMaIbHOTO pactpeaencuus (2 =0; o = 1).
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4. Ucnonw3oBanue HopMmanu3oBaHHbIX 3HadeHul (HOPMAJIM3AILIUSA), onpenencHue
KBaHTHJIEH.

[IkonpHUK y4acTBYyeT B ABYX onumnuanax. Ha onnoit on nabpan 70 GamioB, Ha npyroii
— 80. I'ie oH BBICTYNHJI yJauHee, €Cu CPEAHUN Oall yqacTHUKA NepBOil oauMiuaasl paseH 60,
a BTopoii — 70, craHapTHOE OTKJIOHEHHE B IIEPBOM cliydae paBHO 5, a Bo BropoM — 107 IIpown-
JIOCTPUPOBATH Pe3yJIbTaT Ha rpaduKe.

Ha nom

[Toctpoenne u ananu3 rpadMKoB TIOTHOCTEH W pyHKUMK pacnpenenenuii I[lyaccona u
9KCIIOHEHI[MAIBLHOIO C HCIOJb30BaHueM crangapTHeix ¢yukoui Excel (IT'YACCOH, DKC-
[TPACII) no 3aganuto, BEIJAHHOMY Ha 3aHSITHH.

Cemunap Ne 3.

1. Pemiuts 3aga4um:

a) Texymas 1eHa akuu MOXXET OBITh CMOJICTUPOBAHA C TIOMOIIBI0 HOPMAJIBHOT'O 3aKOHA
pacrpeziefieHusi ¢ MaTeMaTHYeCKUM OokujanueMm 15 y.e. U cpeqHUM KBaapaTUYECKUM OTKIIOHE-
auem 0,2 y.e.

Haiitu BeposTHOCTH TOTO, YTO IICHA aKIWU: a) He Bhime 15,3 y.e.; 0) He HUke 154 y.e.;
B) ot 14,9 no 15,3 y.e. C momouipio mpaBuja TPeX CHTM HAWTH TPaHUIBI, B KOTOPHIX OyJeT
HAXOAMUTHCS TEKyIIas [IeHa aKIIUU.

6) KopoOku ¢ koH(peTaMn ymakoBBIBAIOTCS aBTOMAaTH4eCKH. VX cpemHss macca paBHa
540 r. 13BecTHO, 4TO Macca KOpoOOK ¢ KOH(peTaMH MMEET HOpMaJIbHOE pacmpeneieHue, a 5%
KOpoOok umeroT maccy, MeHbinyro 500 r. KakoB mporeHT KopoOoK, Macca KOTOPBIX: a) MEHee
470 1; 6) ot 500 mo 550 r; B) 60aee 550 r; 1) oTIMYaeTCs OT cpenHei He Oosee, yeM Ha 30 T (1O
a0COJIIOTHOM BeIUYUHE)?

2. Pemnre 3agaum:

a) Otnenenne 6anka obciyxuBaeT B cpenaeM 100 kiaueHTOB B eHb. OICHUTH BEPOSIT-
HOCTh TOTO, YTO CETOAHS B OTJEICHUU OaHKa OyneT obcimykeHo: 6onee 150 knueHToB; He OoJee
200 KJIMeHTOB.

0) DnexTpocTanuus obcayxuBaer ceTh Ha 1600 snexTposiaMn, BEpOSTHOCTh BKIIOUECHUS
KaX/10i n3 KoTophix BedepoM paBHa 0,9. OneHUTh ¢ TOMOIIBI0 HepaBeHCcTBa YeObImeBa Bepo-
ATHOCTB TOTO, YTO YKCJIO JIaMII, BKIIFOYEHHBIX B CETh BEYEPOM, OTIMYAETCS OT CBOET0 MaTeMaTu-
yeckoro oxxupanus He 6ornee yem Ha 100 (o abcomoTHON BennunHe). HaliTH BEpOSTHOCTH TOTO
e COOBITHUS, UCIIONIB3YS CIEICTBUE U3 UHTETpalibHON TeopeMbl MyaBpa—Jlamaca.

B) B Teuenue Bpemenu t skcruryarupytorcss 500 mpubopos. Kaxnerni mpubop mumeer
HasiexkHoCcTh 0,98 U BBIXOAUT U3 CTPOS HE3aBUCUMO OT Apyrux. OLEHUTH ¢ MOMOIIBIO HEpaBeH-
cTBa YeObImIeBa BEpOSITHOCTh TOTO, YTO JIOJI HAACKHBIX puOopoB oTimuaetcs ot 0,98 He 6o-
nee yem Ha 0,1 (o abconroTHON BETHUYMHE).

r) [To onbITy pabOTHI CTPAXOBOM KOMITAHHHU, CTPAXOBOM CIy4all MPUXOJUTCS HA KaX bl
AT JoroBop. OLEHUTh C OMOIIBI0 HepaBeHCTBA YeObllieBa, CKOIBKO JIOTOBOPOB CIEIyeT
3aKIJIIOYUTh, YTOOBI ¢ BepOsATHOCTHIO 0,9 MOXKHO OBLIO yTBEPKIATh, YTO OIS CTPAXOBBIX CITyda-
eB otkiioHuTcs ot 0,1 He 6onee yem Ha 0,01 (mo moyio).

Cemunap Ne 4.

1. Pemiurn 3a1aumn:

a) U3 maru rBo3muk e Oenble. COCTaBUTH 3aKOH paclpelielieHuss U HauTH (DyHKIIUIO
pacrpesiesieHus] CITydaliHOW BEJTMYHMHBI, BRIPAXKAIOICH YHCIIO OCITBIX TBO3JIUK CPEIU JIBYX OJTHO-
BPEMEHHO B3SITHIX.

0) DK3aMeHaTOp 3aJIaeT CTYJICHTY BOIPOCHI, IIOKA TOT MPAaBHILHO OTBeuaeT. Kak TONBKO
YHCIIO MPABWIBHBIX OTBETOB JOCTHUTHET YEThIpEX JIMOO CTYIEHT OTBETUT HEMPABUIBHO, dK3aMe-
HATOp MPEKpaIaeT 3a7aBaTh BOIPOCHL. BepoOsITHOCTL MPaBMIIBHOTO OTBETA HA OJIUH BOTPOC PaB-
Ha 2/3.

CocTaBUTh 3aKOH paclpeie/ICHUsT YUCIa 3aJaHHBIX CTYJICHTY BOIIPOCOB.
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B) JlaHbI 3aKOHBI pacrpeieNieHus ABYX HE3aBUCUMBIX CITyUalHBIX BeMUYUuH X U Y

Xi

0

1

3

Pi

0,2

0,5

?

Yi

2

3

Pi

0,4

?

Haiitu BeposTHOCTH, ¢ KOTOPBIMHU CITy4alHbIC BEJIMYUHBI IPUHUMAIOT 3HaUeHUe 3, a 3a-
TEM COCTaBUTb 3aKOH paclpeaeneHus ciaydyaiiHoi BenuuuHbl 3X - 2YU npoBEpUTH BHIIIOJIHEHHUE
CBOMCTB MaT€MaTUUYECKUX OKHUIAHUN U TUCTICPCHIA:
M[3X- 2Y] = 3M[X] - 2M[Y], D[3X-2Y] =9DI[X] + 4D[Y].
r) AuckpetHas ciayyaiiHas BenuyrHa X 3a/laHa pAIOM pacipeesieHus
xi |1 2 3 4 5
p; 0,2 0,3 0,3 0,1 0,1

HaiiTi ycioBHYI0 BEpOSITHOCTH COOBITHSI X< 5 MPH yCJIOBUU, 4TO X > 2.

1) Cryuaitnas BenmuuuHa X, cocpefoToueHHas Ha untepsaie (1;4), 3amaHa KBaJapaTuaHON
dynkmen pacnpenenenus F(X)=ax2 + bx + ¢, umeromeit makcumym nipu X = 4. Haiiti napamer-
pbI a, b, ¢ ¥ BBIYKMCIIUTL BEPOATHOCTD MOMAaHUs CIIy4allHON BeaHuuHbl X B nHTEepBai [2;3].

¢) Ha 1ByX aBTOMaTHYECKHX CTaHKax MPOM3BOJSITCS OJWHAKOBBIC M3/enus. [laHbl 3aK0-
HBI pacpe/esieHUs Yuciia OpakOBaHHbBIX U3AENUI, MPOU3BOJAUMBIX B TEUCHUE CMEHBI HA KaXKI0M
U3 HUX:

a) JUIsl IEPBOTO

0) AJi1 BTOPOro

X

0

1

,6

3

Y|

0
D

5

Heo6xomumo: a) COCTaBUTh 3aKOH pPaclpeleseHHs YKCla MPOU3BOAMUMBIX B TECUCHHE
CMEHBI OpaKOBaHHBIX HM3ICIHii 00OMMH CTaHKaMH; 0) MPOBEPHUTh CBOWCTBO MaTEMAaTHYECKOIO
OKUJIQHUSI CYMMBI CITy4aiiHbIX BEJTHYHH.

3) Cny4aitHas BennunHa X 3a/1aHa GpyHKIUEH paciipe/ieieHus

Oopux <o

Fx)={x*mpuo<x <1

lopux =1

HaiiTi: mioTHOCTh BEPOSATHOCTH ((X); MATEMAaTHYECKOE OXKUIAHKE; AUCIICPCHIO; BEPOST-
Hoctu P(X = 0,5); P(X <0,5); P(0,5 < X <1); moctpouts rpaduku @(x) u F(X).

n) Cnyuyaiinble BeanunHbl X1, X2 He3aBUCHMBI U HUMEIOT OJIMHAKOBOE PacIpeIeiCHNe
Xi 0 1 2 3

p | Y4 Y4 y4 Y4
Haiitu: BepositHOCTB coObITHs X1 + X2 > 2
yCI0BHYIO BeposTHOCTD P(X1 + X2 > 2/ X1 =1).

npm x < 0;

0
FOY=1 .
k) Jlana QyHKIms Cxe™ npux>o0.
[Tpu xaxom 3HaueHnn mapamerpa C 3Ta GYHKIHUS SBISETCS TUIOTHOCTHIO PacTIpeIeIeHUs
HEKOTOPOM HENpPepbIBHON CITyyaitHON BenmU4nHbI X?
Haiitn marematndeckoe 0>kMJIaHUE U TUCTIEPCUIO CTy4YailHON BeIHunHbI X.
1*) CnyuvaiiHas BenuumHa X pacmpezenieHa 1mo 3akoHy CumrcoHa (paBHOOEIPEHHOTO
TpeyrojbHuKa) Ha oTpeske [-3; 3]: t f(x)

V><




Haiitu:

— BbIpakeHHs III0THOCTH BepositHocTH f(X) 1 pyHkuumu pacnipenenenus F(X);
— gucnoBbie Xxapakrepuctuku M[X], D[X], n3[X];
— BepositHOCTh P(-3/2 < X< 3) u nokasarp ee Ha JaHHOM B ycioBuH rpaduke f(X) u mo-
crpoenHoM rpaduke F(X).

Cemunap Ne 5.
1. Pemnuts 3agaun:
Crnyuaiinas BennunHa X UMEET CIEAYIOMUN 3aKOH paclpeieeHusl.

3HaueHue

1

2

4

BepositHOCTB

0,2

0,3

0,5

CocrtaBuTh 3aK0H pacnpeseneHus cinydaiiapix Bemuund Z = 2X u W = X + Y. Iloctpouts
GyHKIMK pacnpeaeneHus caydaiHsix BeananH X, Z u W. Haiitu MaTemMaTHyeckoe OXuUIaHue U
CpelHee KBaJpaTUYeCKoe OTKIOHEHUE cilydyaidlHbIX BeinuuuH X, Z u W.

3. Haiitu 3ak0oH pacrnpeneneHusi CyMMBbl IByX HE3aBUCHMBIX CIy4YalHBIX BEIUYWH, Kaxk-
Jlasi U3 KOTOPBIX pacrpelielieHa 1o CTaHAapTHOMY HOpMalibHOMY 3akoHy, T.e. N(0;).

4. 3aKoH pacrpeleNcHus] IBYMEPHOU JUCKPETHOHM ciydaiiHoi BennuuHbl (X,Y) 3aman

TaOIuIER
Lo 1 2 3
]
—1 0,02 0,03 0,09 0,01
0,04 0,20 0,16 0,10
1 0,05 0,10 0,15 0,05

HaiiTu: 3akoHbI pacripeieneHusi OJHOMEPHBIX CIy4dalHbIX BeJIMYUH X U Y YCIIOBHBIE 3a-
KOHBI pacrpesieieHus cllydyailHON BenuurHbl X MpH yciaoBUU Y = 2 U ciay4yaiHOH BeauuuHbl Y
npu ycnoBun X = 1; BepositHocts P(Y > X). OnpenenuTs: KoBapualmio U K03QGUIIMEHT Koppe-
JSIMMK CITydaiHbIX BeTMUUH X U Y BBISICHUTH KOPPETUPOBAaHHbBI MM HE KOPPEIUPOBAHHBI 3TH
CIIy4YailHbI€ BEJIUYUHBI.

Cemunap Ne 6.

1. Haiitn unHTerpanpHyto QyHKIUIO paclpeaeneHus Ui Yucia MonajaHuil U IpoMaxoB
10 MUIIEHU IIPUA OAHOM BBICTPEJIE, BEPOSATHOCTH IONAJaHUs IIPU KOTOPOM paBHa .

2. Pemuts 3amaun:
a) 3aKOH pacnpezeNIeHHsl ABYMEpHON Cly4yaiiHO BEJIMYMHBI, 3a-

JlaH TaOJIHULIEH: X\Yy

OmucaTh yCIOBHBIE 3aKOHBI PAcIIpeieNleHns: clyyaiinoii Be- | -1 03 025 | nu-
uuEel X mpu ycnosun, uto Y = 2, ciydaitHoit Bemuunasr Y | 0 0,1 0,05 | npm
ycnoBuu, uto X = -1. 1 0,2 0,1

0) [IsymepHas ciryuaiiHas BeIMYMHA 33J1aHa 3aKOHOM pacIpeiesICHUs

Haiiti yciioBHOe MareMaTHUYecKOe OKUIaHUE Ciydail-
y 8 y X\ Y[-1 Jo 1

HOU Benmm4uHbI X TIpH yciaoBuy, 910 Y = 0. 1 0.2 01 0.3

Ha nom 1 0,056 [0,15 0.2

B ycnoBusix 3amaun 3a) omnucaTh YCIOBHBIE 3aKOHBI
pacripesiesieHus: ciay4aiiHoi BeanuuHbl X Ipu ycinoBuH, 4ro Y = 1, u ciyyaifHON BenuuuHbI Y
npu ycioBuu, uro X = 1.

B ycnoBusx 3amaun 30) HalWTH YCIOBHOE MaTeMaTHUECKOE OKUJAaHUE CIy4yaiHOH Beu-
yuHb! Y IpU yCIoBUH, yTO X = -1.

3. Pemiure 3amaun:

X\VY |[-1]1
0 0,1 10,06
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a) 3aKOH pachpeneseHus IByMEpHOH ciydaiiHOU Benmu- | 1

3a/1aH Ta0IULEN:

Haiitu OIHOMECPHBIC 3aKOHbI PACHPCACICHUA KOMIIO-

0,3

0,18

0,2

0,16

X, YuP(X>Y).
0) 3aKkoH pacnpezesieHus: AByMEPHOU CIy4aliHOW BEIMYUHBI, 3a/1aH TaOIUIICH:
X\ Y |0 1 2 3
1 01 (01 |01 |01
2 0,050,051 0,05| 0,05
3 01 |01 |01 |01

OHpeI{CJ’II/ITB, 3aBHCHUMBI UJIM HE3aBUCHUMbI KOMIIOHCHTbBI X, Y.

m,,m,,D,,D,,0,,0,, Ky, Py

Onpenenuthb
B) 3aKOH pacrpeeneHus: IByMEPHOU ClydyailHON Be-
YUHBI, 33]1aH TaOJIHIICH: X\Y |1 2
BBISICHUTE SBJISIOTCS JIM CIy4ailHbIE BEJMYWHBI: 3a- -1 0,15 | 0,05
CUMBI; KOPPETUPOBAHHBIMHU. 0 03 0,05
Ha OM 1 0,35 0,1
3aKoH pacnpeaeneHus ABYMEPHOU CIy4aiiHON BEIMYUHBIL, 3a]]aH TaOIHUIICH:
X\Y |0 2 |5
1 01 |0 |02
2 0 030
4 01 0310

BI)I?ICHI/ITI), 3aBUCHUMBI UJIK HET CJIy‘-IZlﬁHBIC BCJIMYHUHBI.

Cemunap Ne 7.
JIByMepHas ciyyaiiHas BelMYuHa 3aJaHa quddepeHunanbHoi pyHKuei
C, npu X% + y2 <1
fXY (X’ y) = 2 2 .
0, npu X*+y =1,
Haiitu nocrosianyto C.
3. M3BecTHA (QyHKIMS TUIOTHOCTH JBYMEPHOH CITy4ailHON BETHMUMHBI
axy, npu (X,y)eD;
fyv (x,y)=
0, npu (X,y)¢D.

YUHEI,

HCHT

Ob6nacte D — kBagpat, orpannuenuslii npsmbiMu X = 0; X = 2;y =0; y = 2. Haiitu xo-

¢ duLmeHT a.
4. N3BecTHa (DyHKIMS MJIOTHOCTH IBYMEPHOM CIIy4ailiHOM BETMUYUHBIL:

A
b ()= 221+ x2)1+y?)’

X,y € R.

Haiitu Benmmumnny A 1 QyHKIIMIO pacrpeeieHus Fyv (X, ).

5. HaliTi miioTHOCTh pacripeneneHus IByMEpPHON CIIy4ailiHON BEIMYMHBI, €CJIM U3BECTHA

(byHKUIMS pacnpeeneHus:

1+e—2x—3y _ a—2X —3y,
FXY (X’ y) = {

e " —€
Ha nom
JIByMepHas ciyuaiiHas BeJIMuuHa 3a/1aHa JuddepeHaabHoN GyHKIuei:
C, -1<x<2,1<y<3;
fXY (x,y)= {
0, unaue.

x>0,y >0;

0; unaue.

Haiitu mocrossaayro C. OnpenenuTh, 3aBUCHMBI WU HE3aBUCUMBI KOMIOHEHTHI X, Y.

Haiitu GpyHKIUIO pacnpeaeneHus Fyv (X, Y)-
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Cemunap Ne 8.

AyauTOpHAsi KOHTPOJIbHAsI padoTa 1o teme 2 «CirydailHble BEJTMYUHBD).

Obpaszey kKOHMPOILHOU Ppabombi.

1. ciyuaiiHble BETUYHHBI.

2. OCHOBHBIC 3aKOHBI PACHpPEICICHHs CIy4YalHBIX BEIIMYMH: paBHOMepHoe, bepHyium,
[Tyaccona, sSKCrIOHEHIIMAILHOE, HOPMAJIBHOE.

3. @yHKIUA pacnpeneieHus CIy4ailHOW BeIMYuHBL. [IOTHOCTH pacmpeneneHus Herpe-
PBIBHOM cily4yaiiHOM BelmuuHbl. VX cBOMCTBA.

4. YucnoBble XapaKTEPUCTUKU CIIy4alHbIX BEJIMYMH: MaTeMaTHYECKOE OXHJaHUE, TUC-
nepcus, CpeHee KBaIpaTuyeckoe OTKIOHEHUE, UX CBOWCTBA.

5. Mopa, mennana, kBaHTWIM. HadanbHble U HEHTpajJbHbIE MOMEHTHI CIy4alHbIX BEJIH-
YHH.

3anava 1. KonTponbHas paboTa cocTOMT U3 TpexX BompocoB. Ha kaxkaslii Bonpoc Npuse-
JIeHo 4 oTBeTa, OJUH W3 KOTOPBIX NpaBWiIbHBIN. COCTaBUTH 3aKOH paclpeaeseHus 4ucia Ipa-
BUJIbHBIX OTBETOB IPU MPOCTOM yrajpiBaHuu. HailTu MmaTematnueckoe oKUJaHUE U TUCIEPCUIO
3TOH Cily4ailHOM BEJIMYUHBI.

3amaua 2. Haiftu 3aKk0oH pacmupeneseHus: Yncia MakeToOB TPEX aKIMi, 0 KOTOPHIM BIia-
JenblieM OyneT MONyuYeH JOXOJl, €ClIM BEPOATHOCTh MOJYYEHHS J0XOJa MO KaKIOMY U3 HUX
paBHa cootBercTBeHHO 0,5, 0,6, 0,7. HaliTn MaremMatndeckoe OXKHJIaHUE W JUCIICPCHIO JaHHON
CIIy4aifHON BEJIMYUHBI, TOCTPOUTH (DYHKIIUIO pacrpeaeneHusl.

Homawinan KonmpoavHas paboma
3apaua 1. 3akoH pacnpenesieHusi ciay4yailHoi BeanunHbl. Pacnpenenenue bepuy.i-

JIN.

B Tecte Nl BompocoB. OTBET HAa Ka)X/Iblii BOMPOC BHIOUpaeTCst U3 N2 BapUaHTOB OTBETA,
OJIMH U3 KOTOPBIX NMpaBWIbHbIA. COCTaBUTh 3aKOH PAaCHpEIeiICHUsl YUCIA MPABUIbHBIX OTBETOB
IpY IPOCTOM yragpiBanuu: N1 =4; n2=4.

3agaua 2. MatemaTuueckoe O:kuaHue U qucnepcus auckpernoi CB.

Haiitn MaremaTnueckoe 0KUAaHUE U TUCIIEPCUIO CITYYaHHOW BEIUYUHBI U3 MPEAbITYyIIEH
3a/1auu.

3agaua 3. @yHKuUHUs pacnpeaeseHUsl U IUIOTHOCTh pacrpeeieHUus BeposiITHOCTEN
CB. MaTemaTn4eckoe 0:KHaHNe U Aucnepcus HenpepbisHoi CB.

CrnydaitHas BenuunHa X 3aJlaHa IJIOTHOCTBIO paclpelesieHUus: BEpOsSTHOCTEH (CM. rpa-
¢uk). [loctpouts rpaduk (yHKIHUK pacmpeneneHuss BEPOSITHOCTEH, HAWTH MaTeMaTH4ecKoe
0KUJAHUE U TUCTIEPCUIO CIIyYalHOW BEJIMYHUHBI:

a=0;b=0,3;c=1,15;d=0,5.

3amaua 4. 3aK0oH pacnpelelieHus IByMEPHOW TUCKPETHOM ciydaiiHON BenmnuuHbl (X, Y)
3a1aH TaOIUIEN:

Y
0 1 2 3
X
-1 0,02 0,03 0,09 0,01
0 0,04 0,2 0,16 0,1
1 0,05 0,1 0,15 0,05

Haiitu ycioBHbIE 3aKOHBI pacnpeaeneHus ciyyailHoi BeanuuHbl Y mpu ycaoun X = -1
U ciy4aitHo# BenmunHbl X rpu ycmosun Y = 0.

3agauyaS52. Haiitu xoBapuanuuio u K03(pQUIueHT Koppensuus ciydyailHbIX BeTHUuH X U
Y.

Tema 3. «Cayuyaiinbie mpouecchbn»
1. CnyyaiiHble IpoLECCHl U UX XapaKTEPUCTUKU.
2. MapkoBcKHe CiTydaifHbIe TIPOIIECCHI.
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VYpasnenus Yenmena-Konmoroposa. [IpenenbHbie BEpOSATHOCTH COCTOSHUM.
OO01mas xapakTeprcTUKa CHCTEM MacCOBOTO 00CTyKuBaHusl. [l0TOKU COOBITHI.
[Ipoueccel rudenu U pa3MHOKEHHUS.

CucremMbl MaccOBOTO 00CITYKMBaHHUS C OTKa3aMH.

CucreMbl MacCcOBOTO 0OCITYKUBAHUS C OKUJAHHEM.

Noohkow

Cemunap Ne 1.
1. Pemunts 3a0a4y:

CrnyualiHelii miporiecc onpeaensieTcss GopMyIioi: X(t)=Xe " (t>0), rae X — ciaydaiiHas
BEJIMYMHA, paclpe/ieieHHas 0 HOPMaIbHOMY 3aKOHY ¢ ImapaMerpamu a u 62. Haiitu Mmaremaru-
4eCKOe OXKUIAHHE, JUCIICPCHUI0, KOPPETSIIUOHHYI0 1 HOPMHPOBAHHYIO KOPPENISIIMOHHYIO (PYHK-
IO CIYYaHOTO MpoIiecca.

2. Pemiure 3axauun:

B momenTsr Bpemenu tl, 12, t3 mpousBogutcs ocmorp DBM. Bo3MokHBIE COCTOSIHUS
OBM: S1 — monHOCTHIO UCHpaBHA; S2 — UMEET HEe3HAYUTEIbHbIE HEUCIPABHOCTH; S3 — UMEeT
CYILIECTBEHHbIE HEUCIPABHOCTH M MOXKET PellaTh OTPaHUYCHHBIN KPYT 3a/1a4; S4 — MOIHOCTHIO
BBIIILIA U3 CTPOSI.

Marpuiia nepexoaa UMeeT BU/:

03 04 01 02

0 02 05 03
0 0 04 06/
0 0 0 1

B nauanbHBIE MOMEHT cuctema ucnpaBHa. ONpeneauTb BEPOATHOCTH cocTosiHMT OBM
II0CJIE TPEX MPOBEPOK.

Ha nom

CoOBOKYIHOCTb CEMEW HEKOTOPOI'0 PErMOHA MOYKHO Pa3eiInTh Ha TPU TPYIIIbL:

- CEMbU, HE UMEIOILIE aBTOMOOWIIS ¥ HE COOMPAIOLIMECS €ro MOKYIaTh;

- CEMbH, HE UMEIOIIME aBTOMOOWIISI, HO HaMepeBaroIlrecs: ero npuoOpecTy;

- CEMbH, UMEIOIIHE aBTOMOOHIIE.

IIpoBeneHHOE cTaTHCTHUECKOE OOCieI0BaHKMEe MOKa3ajlo, YTO MaTpHila repexoja 3a MH-
TepBaJ B OJIUH I'0Jl UMEET BUJL

08 01 0.1
P=| 0 07 03
0 0 1

B marpunie P1 anemenT p31 o3HayaeT BEpOSITHOCTh TOTO, YTO CEMbs, UMEIOIIAs aBTO-
MOOUJIB, TaKkKe OyJIET €ro UMeTh, a, HAIPUMeEp, DIIEMEHT p23 — BEPOATHOCTb TOTO, UTO CEMbsI, HE
MMEIOIIasi aBTOMOOWIISI, HO PEIIUBIIAsE €r0 MPHUOOPECTH, OCYIIECTBUT CBOE HAMEPEHHUE B CIIEIy-
IOILIEM TONY, U T.J.

Haiit BEpOSTHOCTB TOTO, UTO CEMBS, HE UMEIOIIIasi aBTOMOOWUJISI K HE COOMPAIOIIAsICS €T0
npuodpecTy, OyAeT HaXOAUTHCS B TAKOW Ke CUTYyalluH 4epe3 TPH roja.

Ha aom

[Toctpouts Tpad COCTOSHUN CIEAYIOLIETO CIyYaifHOTO MpoIlecca: CHCTeMa S COCTOUT U3
JIByX aBTOMATOB MO MPOJIa’Ke ra3upOBAaHHOM BO/JIbI, KaXKIbI U3 KOTOPHIX B CIyYalHBII MOMEHT
BPEMEHH MOXKET OBITh JTHOO0 3aHATHIM, JIUOO CBOOOTHBIM.

Cemunap Ne 2.

1. Pemiutsh 3a7a4y:

Ha aBromaTnueckyio TeneOHHYIO CTaHIMIO MOCTYIMAeT MPOCTEHIINH (CTallOHApPHBIHN
IIyaCCOHOBCKHI{) MOTOK BBI30BOB C MHTEHCUBHOCTBIO A = 1,2 BbI30BOB B MUHYTY. Haiitu BeposT-
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HOCTB TOTO, YTO 32 JIB€ MUHYTHI: &) HE TIPUICT HU OJHOTO BBI30Ba; 0) MPHUIET POBHO OJIHH BBI30B;
B) IIPUJIET XOTS OBbI OJIMH BBHI3OB.

2. Peminth 3a1a4y:

Haiiti npenenbHbIe BEPOSTHOCTH ISl CUCTEM S, Tpad KOTOPBIX M300paxeH Ha PUCYHKE:
a) — B ayauTopuu, 0) — Ha nom.

S, ,

a) 6)

4. HaiiTu cranmoHapHBIC BEPOSTHOCTH JIsi MapKOBCKOTO Tpoliecca, 3aIaHHOTO Tpadom
MEPEXOJ0B COCTOSIHUN U 3HAYEHUSIMU UHTEHCUBHOCTEH Iepexoa:

H

Ha nom A,

H,

Cemunap Ne 3.

1. Pemunts 3a1auy:

Wmeercst cTaHlus CBsA3U ¢ Tpems KaHanamu (N = 3), HHTCHCHBHOCTD ITOTOKA 3asBOK A =
1,5 3as1BKkU B MUHYTY; cpe/iHee BpeMs OOCIy>KUBAaHUS OJHOW 3asBKU to0 = 2 MHH., BCE TOTOKH
coObITHii — mpocteiimue. Haiitu ¢uHanbHbIE BEPOSITHOCTU COCTOSHUN M XapaKTEPUCTHKHU 3(-
¢dextuBHOCTH CMO.

2. Pemnthb 3a1aum:

a) Bo3mymiHas pa3Beika BCKpBIBAeT B cpeiHeM 4 00beKTa MPOTUBHUKA B Yac, JUId MOpa-
YKEHHSI KOTOPBIX BBIEISIETCST 3 IEKYPHBIX OTHEBBIX cpencTBa. OTHEBOE CPEICTBO HA MOPaKEHHE
o0BekTa 3aTpaunBaeT B cpeaneM 0,5 gaca. BBuy ObicTporo usmMeHeHus: 00CTaHOBKU BCKPBITHIN
00BEKT JOHKEH 00CTpeNnuBaThCs HEMEMJIEHHO Mocie ero oOHapyxeHus. OueHuts 3¢ deKTuB-
HOCTh OTHEBBIX CPEJCTB, BBIIEIEHHBIX I YHUYTOXKEHUS OOBEKTOB NPOTUBHHUKA, KOTOpBIE
BCKPBIBAOTCS BO3IYIIIHOW Pa3BEAKOM.

6) OmpenennTh, CKOJIBKUMHU JMHUAMHU TeNe()OHHOH CBA3M HEOOXOJUMO COCTUHMTH J1Ba
MYHKTa YIPaBJICHUS U 00eCIIeueHusT HaJIKHOCTH TeleonHoro oomeHna He xyxe 0,8 (oTka3 B
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COEIMHEHNH TI0 TPHYMHE 3aHATOCTH KAaHAJIOB B CPEJHEM 3a €IMHUILY BPEMEHHU IOJDKHBI MOITY-
yath He 6osee 20% abonenTtos). [1o ombITy 32 01HY MUHYTY IOCTyHaeT B cpeaneM 1,5 3as1BKu Ha
IIEPETOBOPHI, & CPEAHSS MPOJIOIDKUTEIBHOCTH PAa3TOBOPOB COCTABIISET 2 MUHYTHI.

Cemunap Ne 4.

1. Pemunts 3a1a4y:

a) B mpeaBeiOopHOM mmTabe HEKOW MapTUM IS IpreMa U oOpaOOTKH JOHECEHUH OT
HaOmroareneil Ha M30MpPATENbHBIX YYacTKaX BBIAENEHBI 3 coTpyAHHKA. [ITOTHOCTH moToKa J10-
HeceHuit — 15 cooOmienuit B yac; cpenHee BpeMsi 00pabOTKH JTOHECEHUS! OJHUM COTPYAHUKOM
paBHO 12 munyT. KaxbIii U3 COTpYyAHUKOB MOXET MPUHUMATh JOHECEHHS OT HaOroAaTesl, of-
HAKO OHU TEPSIOTCS, €CIM MOCTYIAIOT B TO BPEMSs, KOTJa BCE 3aHATHI 00pabOTKOM APYruX JOHE-
CEHUM.

Kakoe xomm4ecTBO COTpyIHUKOB HEOOXOIUMO UMETh B TPyIIE A5 00pabOTKM HE MEHEe
85% mocTtynaromux JoHeceHU?

2. Pemruth 3a1a4y:

a) XKenezHomopoxHas Kacca Mo npojake OMIETOB ¢ JBYMs OKOILIIKaMU MPEACTABISAET CO-
6ol nByxkaHanpHyto CMO ¢ HeorpaHMYEHHOH OYepe/blo, YCTaHABIMBAIOLIEHCS Cpa3y K JABYM
oKomkaM (OmKalIuil B ouepeid maccaxup 3aHMMaeT ocBoOouBIIeecs okoiiko). Kacca mpo-
naeT OuneTsl B MyHKTH A U B. IHTEHCUBHOCTD IMOTOKA MACCAKUPOB, JKEIAIOIINUX KYITUTh OUJIET,
IUTst 000X MyHKTOB oAnHakoBa: AA = AB = 0,45 maccaxkxupa B MHUHYTY, @ B CyMMe OHU 00pa3y-
10T OOIIUI MOTOK 3asiBOK ¢ MHTEHCUBHOCTHIO AA + AB = 0,9. Kaccup tpaTut Ha 00cmyxuBaHue
nmaccakupa B CpeJHEM JBE MHUHYTHI. B mensx yckopeHus: oOCIy>KMBaHUS TOCTYIHIO pallioHa-
JN3aTOPCKOE MPEATIOKEHUE: BMECTO OJIHOM Kacchl, Mpoaroliel OuneTsl U B MyHKTH A u B, co-
3/1aTh JIBE CIEIMAIN3UPOBAHHbBIE KACCHI (0 OJJHOMY OKOIIKY B KaKIOH), MPOJArOIIne OUJIECTHI
OJIHa — TOJIBKO B MYHKT A, Jpyras — TOJbKO B MyHKT B. I[IpoBepuTh M0JIE3HOCTH parinpeioxe-
HUSL.

5. Pemiuth 3a1auy:

a) Jlana neyxkanansHas CMO c¢ oxunanuemM. THTEHCHBHOCTD BXOSIIIETO MOTOKA 3asiBOK
A =12 3asBOK B MUHYTY. IHTEHCHBHOCTH 0OCITy>KHUBaHUS OJHU KaHAJIOM [L = 8.

Haiitu cpenHioro nmHy ouepenn, CpeqHee BpeMsi OKUIaHUS B OYEepeNd, CpeaHee BpeMs
npeObIBaHU 3asIBOK B cUCTEME, KO GUIIMEHT 3aHATOCTH KaHAIOB 00CTY>KUBAHMSL.

0) Mana omnokananmpHasi CMO c¢ oxunanueM. HTEHCUBHOCTh BXOJSIIETO MOTOKA 3a-
SABOK A = 2 3asgBKM B MuH. KakoBa J0ykHA ObITh HHTEHCUBHOCTH OOCITY)KHBAaHUS OJJHUM KaHa-
JI0M, 4TOOBI CPEIIHSSI ITTMHA ovepeu Oblia paBHaA Y47

6. Pemiuth 3a7auy:

a) B mopty umeercst oguH Tpuvai Ui pasrpy3kd cyoB. IHTEHCHBHOCTD MOTOKA CYOB
paBHa 0,4 (cynoB B cyTku). CpeaHee Bpemsl pa3rpy3KH OJHOTO CyJHA COCTaBJIET 2 CYTOK.
[Ipeanonaraercs, 4To ouepeab MOXKET OBITh HEOTPAHUUEHHOM JUTUHBI.

Haiitu nokazatenu >¢p¢peKTUBHOCTH paboThl MpUYajia, a TaKKe BEPOSTHOCTb TOTO, YTO
OKU/IAI0T Pa3rpy3Ku He OoJiee yem 2 cyiHa.

6) Ilo ycnmoBuio mpeaslayliel 3aauu HalTH mokaszatenan 3((HEeKTUBHOCTH paboThI MpH-
qaja (BepOSATHOCTh TOTO, YTO TPUYa CBOOOJICH; BEPOSATHOCTH TOTO, YTO MPUXOAIIEE CyIHO T10-
KHUHET mpuyai 0e3 pasrpy3Ku; OTHOCHTEIbHAs MPOIYCKHAasl CIOCOOHOCTh MpHyana; adCoIoTHAS
NPOTYCKHAsi CIOCOOHOCTh TpUYajia; CPEJHEe YHCIIO CYJIO0B, HAXOASAIIMXCS y MpHUYaAia; CperHee
BpeMs IpeObIBaHUS CyJHA Yy IMpHUYalla; CpeHee BpeMs OXKHMIaHHs pasrpy3ku (MpeObIBaHUS B
odepesn); CpeHee YUCIIO CyA0B, OKHIAOIINX Pa3rpy3Ky (IJIMHA o4epesn).

W3BecTHO, 4TO MpHUXOJsIIee CyJHO MOKHIAeT npuyai (06e3 pasrpys3kH), €clid B odepean
Ha pa3rpy3Ky cTouT Ooiee 3 Cy/I0B.

Homawnasa KoHmpoivhas paboma
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3apava 1. CromaTosioruueckasl KIMHUKA PacCIpOCTPaHsIET peKIaMHBIC JIMCTOBKHU. [Ipex-
HUH OMBIT MMOKA3bIBAET, YTO HA MATHACCAT PACIIPOCTPAHCHHBIX JTUCTOBOK MPHUXOAUTCS OHO 00-
paileHue B KIMHUKY. HaliTu BEpOSTHOCTH TOTO, YTO MPH PACIPOCTPAHEHUU ABYX THICSY JIMUCTO-
BOK 4HCII0 oOparienuii Oynet paBao 40

3agaya 2. HaiiTu BEepOATHOCTh TOTO, YTO B YCJIOBHSX 3aJaud 3 4YUCIIO OoOpamieHuil B
KIMHUKY OyzaeT HaxoauTbes mexay 30 u 60

3agaua 3. HaiiTu cranmoHapHble BEPOSITHOCTH Ui MapKOBCKOIO IpoIiecca, 3aJaHHOTO
rpadoM epexo 0B COCTOSTHUN U 3HAYCHHUSIMA HHTEHCUBHOCTEH TIepexo/ia:

L
Hr

4

0 )«

H3

01=1;02=1;03=1;01=1;02=2;13=3
33}]3‘—[3 4 Haiitu CTalMOHAPHOC MATCMATHYCCKOC OXKHAAHUC IJISI MApPKOBCKOI'O ITpOLCC-

ca M3 3a7a4H 5.

4.3. OueHOYHbIe CPEACTBA I IPOMEKYTOUHON aTTECTAIHH.

Ko srana
HaumeHoBaHue 3Tana
Koa xommne- OCBOCHUS
HaunMeHoBaHHEe KOMIIETEHIIUH OCBOECHHUS KOMIIETEH-
TeHIIUH KOMIIETEH- -
18001
[1K-6 Biagenue HaBeikamMu kosmmuectseH- | [1K-6.1 3HaHUe U CIOCOOHOCTH

HOI'0 M KaUYE€CTBEHHOI'0 aHaju3a IpU
OILICHKE COCTOSHHS YKOHOMHYECKOII,
COLMAJIBHOW, TOJIMTUYECKOU CPEBbI,
JIEATEIIbHOCTH  OPraHoB  TOCyJap-
cTBeHHOM BjacTtu Poccuiickoni de-
JIepaliiy, OPraHOB rOCYIApCTBEHHOM
BiacTu cyonekToB Poccuiickoii de-
Jlepallii, OPraHOB MECTHOTO CaMoO-
YIIPABJICHUS, TOCYJApPCTBEHHBIX U
MYHUIUTIATBHBIX, TPEANPUATANA |
YUPEXKIACHUN, IOIUTUYECKUX Map-
THH, OOIIECTBEHHO-TTOIUTHYECKUX,
KOMMEPYECKMX U HEKOMMEPUYECKUX
OpraHu3aiun

OPUMEHSATh METOABl U
MOJIEIA TEOPUU ONTH-
MHU3aIMM  KaK KOMIIO-
HEHTHI IJIaHOBO-
NPOTHO3HOU  JeATeNb-
HOCTH B cdepe rocy-
JTAPCTBEHHOTO U MYHH-
LUIAIBHOTO  yIIpaBiie-
HUS U Pa3BUTHUS HaBBI-
KOB B 00JIaCTH UX IpH-
MEHEHUs

JTan 0OCBOCHUSA KOMIIe-
TEeHINHU

IToxa3aTenp OLleHUBAHUSA

Kpurepuii oueHnBanus

[IK-6.1

3HaHMe ©  CIOCOOHOCTH
HpI/IMeHﬂTB METOABI U MO-
JIeITU TEOPUU ONTUMU3AIUH
KaK KOMIIOHCHTHI IIJIAaHOBO-

3HaeT MeTOABl M MOJIEIN
TEOPUU ONTUMH3ALMHU DKO-
HOMHYECKUX ¢ TMOJHTHYC-
CKHX CHCTEM

[IpuMeHsieT MaTeMaTH4eCcKue

['myOoko M MOJHO 3HAET Oc-
HOBHBIE METOJBl U MOJENHU
TEOpHUH ONTHMHU3AIIUU DKO-
HOMUYECKMX U TOJUTHYE-
CKHUX CUCTEM
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ITan oCBOCHHUA KOMIIe-
TeHIIUH

IToxa3zaTen oneHUBaHUSA

Kpurepuii oueHuBanust

IIPOTHO3HOU JEATENBHOCTH
B c(hepe rocyaapcTBEHHOTO
U MYHULIMIAIBHOIO YNpaB-
JICHUS U Pa3BUTHS HABBIKOB
B 00JIACTH MX IPUMEHEHUS

MCTOABI OJIA ueﬂeﬁ HU3YYCHUA
COLIMAIbHO-3KOHOMUYECKUX
SIBJIECHU M TMPOLECCOB U CO-
CTaBJICHUSl YIPAaBICHUYECKUX
IIJIaHOB U IPOI'HO30B

OOOCHOBaHHO  NPUMEHSET
METOAbl MaTEeMaTU4YCCKOI'O
MOJICTTUPOBAHUS COLUATIBHO-
SKOHOMUYECKHUX SBJICHUH H
MPOIECCOB.

Bonpocsl Kk 3k3ameny
OcHoBHBIE MTOHATHS TEOPUHU BepoaTHOCTeH. CitydaiiHble COOBITHUS U UX Kiaccuduka-

BepOﬂTHOCTB COOBITHS. KnaccnquKoe, CTaTUCTUYCCKOC U I'COMETPHUICCKOEC OIIPECaAc-

TeopeMsl CIIOKEHU U YMHOKEHUS BEPOSITHOCTEH.

3aBUCHMBIE U HE3aBUCUMBIC COOBITHS. Y CJIOBHASI BEPOSTHOCTD.

®dopmyna noaHoH BepoaTHOCTH. Teopema baiieca.

IToBTOpHBIE HEe3aBUCUMBIE UcTibITaHuA. Popmyiia bepnyiun. Teopema [lyaccona.
JloxanbHas U UHTETrpaibHas Teopembl MyaBpa-Jlannaca.

1.
LHSL.

2.
JICHHSL.

3. [eticTBus Hag COOBITHSIMU.

4,

5.

6.

7.

8.

9.

CnyqaﬁHa;I BCIIMYMHA W €€ 3aKOH pacCIpCacCiICHUSI. I[I/ICerTHLIC H HCIIPCPLIBHBLIC

CIIy4aiiHbI€ BEJIUYUHBI.

10.

OCHOBHBIE 3aKOHBI pacipeCaciICHuA CJIy‘I&fIHBIX BCIIMYHH: paBHOMCPHOC, BCpHy.]IJ'II/I,

HyaCCOHa, 9KCIIOHCHIMAJIbHOC, HOPMAJIBHOC.

11.

CDYHKI_II/ISI pacipeaciICHuA CJ'Iy‘IElfIHOfI BenuuyuHbL. [[10THOCTH pacupeaciiCHuA HE-

IIPEPBIBHOM CIy4alHOM Beau4uHbl. VX CBOMCTBA.

12.

Yucnosbie XApaKTCPUCTUKU CJ'Iy‘lB.fIHBIX BCIINMYHNH: MAaTEMAaTHU4YCCKOC OXKHNIAAHHUC,

JMCIIEPCHs, CpeIHEe KBAaAPaTUUECKOE OTKJIIOHEHUE, UX CBOMCTBA.

13.

JIMYHH.

14.
15.
16.
17.
18.

CBOWCTBA.

19.

JICHUA.

20.

Moz[a, MCAHMaHa, KBAHTHIIHN. HauvanpHbie u HCHTPAJIBbHBIC MOMCHTBI CHy‘I&fIHLIX BC-

Hepasencrsa MapkoBa u UeOblieBa.

3akon 6omnbiux uncen. Teopemsr UeonlieBa u bepuymmu. Teopema [lyaccona.
enTpanbHas npeneibHas Teopema

MHoOroMepHsbI€ Cily4aiiHbl€ BEIMYUHBI.

OyHKIMA U IJIOTHOCTH PACIpENeIeHUs IABYMEPHOW CllydalHOW Benn4yuHbl. X

3aBUCHMEBIC U HE3aBHCHMEIC cnyqaﬁHHe BEJIMYMHBI. Y CJIOBHBEIE 3aKOHBI pacnpenc-

YuciaoBsie XapaKTCPUCTUKU JABYMCPHBIX CJ'Iy‘IaI\/’IHLIX BCJIMYHH. KOBapI/IaLII/ISI, KOB(l)—

(UILUEHT KOPPEIISIIHH.

21.
22.
23.
24,
25.
26.
27.

Cry4daiiHble MPOLIECCH] U X XapaKTEPUCTUKH.

MapkoBcKue CirydaitHbIE MPOIECCHI.

VYpasuenust Yenmena-Koamoroposa. [IpeaenbHbie BEpOSATHOCTH COCTOSIHUM.
OO6mrast XxapakTepuCTHKa CHCTEM MacCOBOT0 o0cCTykuBaHusl. [I0TOKM COOBITHIA.
[Iporuieccel THOETN ¥ pAa3MHOKEHHUS.

CucreMbl MaccoBOTO 0OCITYKUBAHUS C OTKa3aMHU.

CucreMbl MacCOBOTO 0OCITYKUBAHUS C OKUTAHUEM.

Ixana oueHNBaHUA

OueHKa 3HaHWHA, YMEHHUI, HABBHIKOB NPOBOJIUTCS Ha OCHOBE OaNTbHO-PEHTHUHIOBOW CH-
crembl: 40% u3 100% (um 40 GamwtoB u3 100) — BKJIaa B UTOTOBYHO OIEHKY IO pe3ysibTaram
POMEKYTOYHOU aTTECTAIHH.
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IIpu oueHuBaHMM OTBETa OOY4YaIOLIErocs B XOJA€ IMPOMEKYTOUHOW aTTECTallMd MOYKHO
ONHUPATHCS HA CIEAYIONINE KPUTEPUH:
bayuel Kpurepuii onieHkH
26-40 OO0yJaromuiics MOKa3bIBaCT BHICOKUN YPOBEHb KOMIIETEHTHOCTH, 3HAHUSI TTPOTrPaMM-
HOTO MaTepuasia, y4eOHOW, MEpUOTUYECKON M MOHOTrpadUUecKOr JTUTepaTypbl H
IPAaKTUKU UX IPUMEHEHMsI, PACKPBIBAET HE TOJIBKO OCHOBHBIEC MOHATHS, HO U aHAJIU-
3UpPYeT MX C TOYKH 3PEHHS PA3JIUYHBIX aBTOPOB. OOydarouIuiics MOKa3bIBAaCT HE
TOJIbKO BBICOKUH ypOBEHb TEOPETHYECKUX 3HAHWM, HO U BUJIUT MEXKIUCLUIUIMHAP-
Hbele cBs3u. [IpodeccrmoHanbHO, TPaMOTHO, IMOCIEAOBATEIbHO, XOPOIIUM SI3BIKOM
YEeTKO M3JIaraeT MaTepuall, apryMeHTUPOBAaHHO (GopMyiupyeT BbiBoAbl. Ha Bonpocsl
OTBEYAET KPATKO, APTYMEHTUPOBAHO, YBEPEHHO, IO CYIIECTBY.
16-25 OO0yJarmuiics TOKa3bIBa€T JOCTATOYHBIN YPOBEHb KOMIIETCHTHOCTH, 3HAHUSI MaTe-
pHaJIOB 3aHATUH, Yy4eOHOW W METOAMYECKOW JIMUTEPATYphl U MPAKTUKH UX MPUMEHE-
HUS. YBEPEHHO M MPO(ECCHOHANBHO, IPAMOTHBIM SI3BIKOM, SICHO, YETKO W IOHSTHO
u3JaraeT COCTOSIHME M CyTh Bompoca. [Ipu oTBeTe nomyckaeT HeCylecTBEHHBIE MO~
rpemHocTd. OOy4arouuiics MoKa3blBaeT JOCTATOUHBIH yPOBEHb NMPO(HECCHOHAIBHBIX
3HaHUH, CBOOOJHO ONEPHPYET MOHATUSMHU, METOJAMH OLIEHKU MPHHATHUS PEUICHUH,
UMEET MPEACTaBICHUE: O MEXIUCLUIUIMHAPHBIX CBA3SX, YBS3bIBAET 3HAHMS, IOIY-
YCHHbIC NPH U3YyYCHHUH PAa3IWYHBIX IUCIHIUINH, YMEET aHAJTU3UPOBATh MpPaKTHYe-
CKHE CUTYyallUH, HO JIOIyCKaeT HEKOTOpbIe MOorpemHocTH. OTBET NOCTPOEH JIOTUYHO,
MaTepHall U3JIaraeTcs XOPOIINM SI3bIKOM, MPUBIEKAeTCs MH()OPMATHBHBIN U WILIIO-
CTPUPOBAHHbII MaTepuall, HO IIPU OTBETE JOIYCKaeT HEKOTOpble MorpemuocTu. Bo-
IIPOCHI HE BBI3BIBAIOT CYNICCTBEHHBIX 3aTPYAHCHUH.
6-15 OOyuaromuiics NOKa3bIBAaeT JOCTATOYHbIE 3HAHUSI MAaTepUAJIOB 3aHATUH, HO IIPU OT-
BETE€ OTCYTCTBYET NOJDKHAS CBS3b MEXIY aHAJIM30M, apryMEHTAIlMeld W BBHIBOJAMH.
Ha nocraBiieHHbIEe WieHAaMM KOMHUCCUHM BOIPOCHI OTBEYAET HEYBEPEHHO, JIOIYCKaeT
norpemHocTd. OOyJaromuiics BIaieeT NPaKTUIECKUMU HaBBIKAMU, IPUBJICKAET HJI-
JFOCTPATUBHBIM MaTepuai, HO YyBCTBYET ce0sl HEYBEPEHHO MPHU aHAJIU3€ MEXIUCIIH-
IUIMHAPHBIX CBsA3el. B oTBeTe He Bcerna MpHCyTCTBYET JIOTUKA, apTyMEHTHI IIPHUBIIC-
KalOTCsl HEJJOCTAaTOUYHO Beckue. Ha mocraBieHHble BOMPOCHI 3aTPyAHSETCS C OTBETa-
MM, TTOKA3bIBAET HEJJIOCTATOYHO ITYOOKHE 3HAHMSI.
0-5 OOyuaromuiics MoKa3bIBaeT ciadble 3HaHUS MaTepUAJIOB 3aHATUH, yueOHOW JIuTepa-
TYpBI, 3aKOHOJATENLCTBA M MPAKTUKH €Tr0 TPUMEHEHHUS, HU3KUH YPOBEHb KOMIIE-
TEHTHOCTH, HEyBEpEHHOE U3J10KeHue Borpoca. O0ydaromuiics mokasbIBaeT claoblif
YpOBEHb MPO(HECCHOHALHBIX 3HAHUM, 3aTPYAHSETCS MPH aHATH3€ MPAKTHIECKUX CH-
Tyauuil. He Moxert mpuBecTH nmpuMepsl U3 peaabHOM npakTUKu. HeyBepeHHO u J0-
THYECKH HETOCIIEIOBATEIbHO M3J1araeT Marepuain. HempaBHIbHO OTBeYaeT Ha BO-
IPOCHI MJIU 3aTPYIHSIETCS C OTBETOM.

[Ikana nepeBosia U3 MHOTOOANIBHONW CUCTEMBI B TPAAULIMOHHYIO:

oOyuyarolemMycsl BBICTABIIIETCS OLEHKA «HEYJIOBIETBOPUTEIBHO» €CiIM oOydaromuics
HaOpan menee 50 6aos,

OLIEHKA «yJOBJIETBOPUTEIHHO» BBICTABIISETCS MIPHU YCIOBHUH, €cli 00ydaromuiics Habpa
ot 50 10 65 6amioB;

OIICHKA «XOPOIIIO» BBICTABJISIETCS MPH YCIOBHUH, €CJIM 00ydJaroIiuiicss HaOpai ot 66 10 75
0aoB;

OIICHKA «OTJIMYHO» BBICTABJISIETCS MPHU YCIOBUH, €CIM OOydaromuiics HaOpan oT 76 10
100 6amnos;

100 GannoB BBICTaBISIETCS MPHU YCIOBUU BBIMIOJIHEHUSI BCeX TpeOOBaHMI, a TakkKe Mpu
00513aTeIbHOM TPOSIBICHUH TBOPYECKOTO OTHOIICHUS K MpPEIMETy, YMEHHU HaXOIUTh OPUTH-
HaJIbHbIE, HE cojiepKaluecss B yueOHUKaxX OTBEThl, YMEHUH pab0TaTh C HCTOUHUKAMH, KOTOPbIE
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COJZIEpXKATCS IOMOJIHUTEIBHON JIUTEPATYPE K KypCy, YMEHUH COEIMHATh 3HAHUS, NIOJIyYEHHBIE B
JTAHHOM KypC€ CO 3HAHUSIMU APYTUX TUCHHUILIIUH.

4.4. Metonuueckue MaTepHualibl

[Ipouenypsl oneHUBaHUS 3HAHWUN, YMEHH, HaBBIKOB U (WJIM) OMbITa AEATEIbHOCTH, Xa-
PaKTEpU3YIOIKUX dTarbl (HOPMUPOBAHHSI KOMIETEHIIUI MPOBOAATCS B COOTBETCTBHH C Y CTaBOM
Axanemuu (yTB. [ToctanoBnenuem IIpaButennctBa Poccuiickoit deneparuu ot 12.05.2012 r. N
473), TlonoxxeHueM O TEKyIIeM KOHTPOJIE YCIEBAEMOCTH O0YYaIOIUXCs M MPOMEKYTOUHOM aT-
tectanuu odydarommxcs B PAHXwul'C (yB. [Ipuka3zom pexropa ot 30.01.2018 r. Ne 02-66), ITo-
psZIKE OpraHM3alUU M MPOBEJCHUS MPAKTUKH OOYYaIOMIMXCs, OCBAHBAIOIIUX 00pa3oBaTeIbHbIC
porpaMMsl Beiciero oopasosanus (yTB. [Ipukazom pextopa ot 22.01.2018 r. Ne02-28).

VYCTHBIA onpoc SBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB MPOBEPKHU yCBOCHHS 3HAHUM
oOyuaromuMmucs. Pa3BepHyThIil OTBET CTy/IeHTa JOJIKEH MPEACTaBIATh COOON CBSI3HOE, JIOTHYe-
CKH IIOCTIeIOBATEIbHOE COOOIICHNE HA ONPENCICHHYI0 TeMY, MOKa3bIBaTh €r0 YMEHHE MpHMe-
HATH ONPE/ENICHNUS, TPaBUJIa B KOHKPETHBIX ciiydasx. OCHOBHbIE KPUTEPUH OLIEHKHU YCTHOTO OT-
BETA: MPABWIBHOCTh OTBETA IO COAEP)KAHUIO; MOJHOTA U TIyOMHA OTBETA; JIOTHKA U3JI0KCHHS
MaTepuaia (yYuThIBaeTCS YMEHHE CTPOUTH LENOCTHBIN, MOCIeI0BaTEeNIbHBIN pacckas, TpaMOTHO
[10JIb30BATHCS CHEUAIbEHON TEPMUHOJIOTHEH ); HCIIOJIb30BAHNE JOMOJHUTEIBHOIO MaTepraa.

5. MeTtoauyeckue ykazaHus AJ1s1 00y4al0IHUXCS 110 OCBOEHUIO M CIHIIHHBI

3aHATHSA 110 AUCIMIUIMHE TPEICTABICHBI CISIYIONMMU BUJAMU PaldOT: JEKIUIMH, ITPaK-
TAYECKUMHU 3aHATUSIMH, CAMOCTOSITEILHON paboTON 00yUarOIIUXCsl.

[TonroToBka K 3aHATUSM JOJDKHA HOCHUTh CHCTEMATHYECKHI XapakTep. DTO MO3BOJUT
oOyuarolemMycst B IOJIHOM 00bEME BBINOJIHUTH BCe TpeOoBaHus npenoaasarenis. OOydaromumces
PEKOMEHJIyeTCsl M3y4aTh KaK OCHOBHYIO, TaK U JOMOJHHUTEIBHYIO JIUTEPATYPY, a TAKKE 3HAKO-
MHTBCS ¢ IHTEpHET-UCTOYHUKAMU (CIIMCOK MPUBE/ICH B paboyeil mporpaMMe 1o JUCHHUILTHHE).

MeTtonnyeckue yKa3zaHusi 1Jisi 00y4YAIOLIUXCS MO MOATOTOBKE K JIEKIIMOHHBIM 3aHsI-
THUSAM. 3aHATHS JIEKIMOHHOTO BHJA JAIOT CUCTEMAaTH3MPOBAHHBIE 3HAHUS O HauOoJee CIOXKHBIX
¥ aKTyaJbHBIX MPOOIeMax U3y4aeMOi TUCIIUTUINHEI.

OcymiecTBisiss yueOHBbIE JEHCTBUSI Ha JICKIMOHHBIX 3aHATHSAX, OOydYarommecs: IOJDKHBI
BHUMATEIbHO BOCIPHHHMMATh MaTepuall, TMOATOTOBJICHHBIN IperonaBaTeieM, MBICIHTh, JOOH-
BaThCsI MOHUMaHUS H3y4aeMoro npeamera. OOydarommecs: TOJKHBI aKKypaTHO BECTH KOHCIIEKT.
B cnydyae HemomoHMMaHHs KaKOW-IMOO 4acTH MpEAMETa CIeIyeT B yCTAHOBICHHOM MOPSIIKE 3a-
JIaTh BOTIPOC Tpenojasareiio. B mporecce paboThl Ha JIEKIUU HEOOXOAMMO TaKXKe BBHIIOIHATH B
KOHCIIEKTaX MOJIENIN M3Y4aeMOro MpeaMera (PUCYHKH, CXEMbI, YEPTEXKH U T.1.), KOTOPBIE HCIIOMb-
3yeT MPeTo1aBaTelb.

CamocrosiTenbHas MOArOTOBKAa 00YYAIOMIMXCS TPH TOATOTOBKE K 3aHSATHSAM JICKIIMOHHOTO
BUJIA BKJIIOYAET B ceOsl:

— J0pa0OTKy KOHCHEKTa JIEKIH, KOTOPYIO JKEIaTelIbHO OCYIIECTBIISITh B TOT )K€ JICHB,
IIOKa MaTepual emle JEerkKo BOCIPOM3BOAUM B mamsaTH (depe3 10 yacoB mocie JIEKIUU B MaMSTH
ocraercst He Oonee 30-40% wmatepuana). HeoOxomuMo mpodnTarh 3ammcd, pacmudpoBarh co-
KpalIeHusi, 10padoTaTh CXEMBbI, PUCYHKH, TaOJIHIIBI;

— TOBTOPEHHE U3YyYCHHOTO Ha MPEIbIIYIIEM 3aHATHH MaTepraa.

MeTtoanyeckue yka3aHusi 1O NMOATOTOBKe K ompocy. [loaroroBka oOydaromuxcs K
OIIPOCy TpeIIoiIaraeT u3y4eHHe OCHOBHOW/ JIOTIONHUTENBHON JINTEPAaTyphl B COOTBETCTBHU TE-
MaTHUKOW JAUCIUILTAHBI.

[ToaroroBka K TECTUPOBAHUIO TPeOyeT OT OOYYAIOMIMXCS TIIATEIBHOTO W3YyUYCHUS Mare-
pHuana mo TeMe WU OJIOKY TeM, TIe aKIEHT JeTaeTcs Ha M3y4YeHHWe NMPUYNHHO-CIIEACTBEHHBIX
CBSI3€H, PACKPBITHIO TPHPOIBI SBICHUH M COOBITHIA, MPOOIEMHBIX BOIMPOCOB. [l MOArOTOBKH
HeoOXxonuMa pabodasi mporpaMMa TUCIUILINHEI ¢ TPUMEPAMU TECTOB, YIeOHO-METOINIECKUM H
UH(POPMALIMOHHBIM 00eCTIeUeHUEM.
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MeToanueckue yKkazaHus AJIs1 00y4arOLIUXCH MO0 BBINOJHEHHIO ayIMTOPHBIX KOH-
TPOJbHBIX 3aaaHuii. KOHTpoJbHBIE pabOTHI SBISIOTCS OMHON M3 OCHOBHBIX (DOPM TEKYIIETO
KOHTPOJISI Tperno/iaBaTeieM paboThl 00yJaronierocs: U NpeacTaBiseT coO00i peleHue KOHKpeT-
HOU 3a7auu. 3a/1a4a JOJDKHA OBITh PelIeHa B ayIUTOPUH C TOJPOOHBIM OOBSICHEHUEM.

KonTponbHast paboTa cocTaBisieTcst U3 3aJa4 JOMAIITHETO 3aJaHusl MPEIbIIyIUX 3aHITHIA
U TEOPETUUYECKOTO BOIIPOCA IO TEME

MeToanueckue yKa3aHusi JJsi 00y4arOIUXCH 10 BBINOJHEHHUIO JOMAIIHUX KOH-
TPOJIbHBIX 3aaHuii. KOHTpoJIbHOE IOMAaIIHee 3a/1aHKie BBITIOJIHIETCS CTYJEHTaMU 10 UHIUBU-
JIyaJIbHbIM BapUaHTaM, KOTOPbIE OHU IOJIYYarOT y MpernojaBaTeisi, U NPeIOCTaBIseTCs K OIpe-
JeneHHoMy cpoky. IlpernogaBarens Ha MEPBOM MPAKTHUECKOM 3aHATUU PACTPEACIISCT BapHUAHTHI
MeXxy cryaeHTaMu. 1o 1aHHONM JUCHUIIIMHE PETJIAMEHTUPOBAHbI CPOKU CIAYM KOHTPOJILHOM J0-
MarHen paboTh:

—  CpOK cJjauu IepBoil paboThI — 8 HEZIEIIsl CeMECTpa;

—  CPOK cIauv BTOPOU U TpeTher paboThl — 15 Hemens cemecTpa.

JlomyckaeTcst mpeiBapuTeNIbHas 3alIMTa padOTHI IO YaCTsIM.

MeToan4yeckue yKa3aHusi 10 OPraHU3alui CaMOCTOATEIbHON padoThl 00yYaroIIuX-
cs. Hapsiny ¢ mpociymuBanueM JICKIIMNA U y4acTHEM B OOCYKJIEHUU MPOoOJieM Ha MPAKTUUECKUX
3aHATUAX, YUEOHBIN MIaH MpeaycMaTpUBaeT 3aTpaTy OOy4aroIMMUCS, KaK MPaBUiIo, OOJIbILIEro
YKCJIa 4YacOB AJIl CAMOCTOSITEIbHON pabOThI.

Ota paboTa CKJIaJbIBACTCS U3 HU3yUEHUs JIUTEPATypPhl, B TOM YHUCIIE B CBS3H C MOJITOTOB-
KOU K MPAaKTHYECKUM 3aHSITHSIM, BBITIOJHEHUS IPYTUX 3aJaHUI TTPErno/1aBaTers.

OCHOBHBIM 3JIEMEHTOM 3TOH PalOOTHI SBISETCS MU3YYEHHE OCHOBHBIX Pa3JIeloOB TUCIH-
IJIMHBI, COAEPKAIICICS B IPOTPAMME I10 3TOM JTUCLMIUIMHE, C HCIOJIB30BAHUEM 3aIIUCEN JIEKLINI
IpenoaaBartess, BEAyLIero Kypc, 1 peKOMEHIyeMOi MPorpaMMoii (a B psie CllydaeB U JTOTIOJTHH-
TEBHO TPEroaBaTesieM) JINTEPATypbl — YICOHUKOB U yUeOHBIX mocoOuid, MoHOTpaduil U cTa-
Tei 10 OTHEIBHBIM IPOOJIeMaM JaHHON HAYKH.

[Ipuctynas K U3y4eHUI0O TOW WJIM WHOW TEMBI, BBIICISIEMOM 110 IIPEIMETHO-
CHUCTEMAaTU3UPOBAHHOMY MPUHLUITY, HY>)KHO 10 OTAEJIBbHOCTH U IMOCJEN0BATEIBHO PAaCCMOTPETh
KOKIYI0 M3 YacTed, U3 KOTOpPhIX cOCTOUT Tema. [Ipu m3ydeHun kypca, oOydaromuecs TOJIKHBI
YMETh MOJb30BATHCS U HAYYHOM JIUTEPATYpPOU AJII CAaMOCTOSITENbHOM MOJATOTOBKU K 3aHATHSIM.
OOyuaromuecs: TakkKe JOJKHBI HAYYHUThCS, UCIONB3Ysl Pa3InYHble HAyYHBIE MCTOYHUKH, Tpa-
MOTHO C(OPMHUPOBATH U MOJATOTOBUTH CBOE HAYYHO OOOCHOBAHHOE M JIOTUYECKH HETPOTUBOPE-
YUBOE BBICTYIUJICHHE HA TPAKTUYECKOM 3aHATHH, aHAJU3UPOBATh KOHKpPETHhIE (aKThl OOIIe-
CTBEHHOMW JKHU3HHU, OCYILIECTBIISATh MPOTHO3 OTHOCHUTEIBHO BO3MOXXKHOT'O HANpaBJICHUS aHalu3a
HKOHOMUYECKHUX MPOLIECCOB, POPMYIUPOBATH U OOOCHOBBIBATH CBOE MHEHHE.

be3 sicHOro moHMMaHWs OCHOBHBIX MOHATUN 0OPa30BATENbHBIN MPOLECC YCIOKHIETCS.
Jns nosbeitenust 3¢ (HEeKTUBHOCTH 00y4YeHHUsS] HEOOXOMMO HCIONB30BaTh CYIIECTBYIOIIUE TEp-
MUHOJIOTHYECKUE CIIPABOYHUKHU U TOJIKOBBIEC CJIOBApPH.

3agaum 1J151 CAMOCTOSITEILHOTO peleHus

1) {nst monera Ha Mapc HEOOXOMMO YKOMIUIEKTOBATh IKUITaXK KOCMHYECKOTO KOPadsl B
coCTaBe: KOMaHAWp KOpalisi, TIEPBBI MOMOIIHUK, BTOPOW MOMOIIHUK, JBa OOPTHHXKEHEpa H
onuH Bpau. KomanaHas Tpoiika MoxxeT ObITh 0TOOpaHa u3 25 NeTYUKOB, 2 OOPTUHKEHEpA — U3
yricna 20 paBHOIICHHBIX TEXHUYECKUX CIEIHAIICTOB, a Bpay — U3 ynucia 8 MequkoB. CKOTBKUMH
croco0amMM MOKHO YKOMIUIEKTOBATh SKUIAX KOpaois?

2) Ha tpenupoBke 3anumarotcst 12 6acker60mcToB. CKOJNIBKO MOKET OBITh 00pa30BaHO
TPEHEPOM pa3HBIX CTAPTOBBIX MATEPOK?

3) B ypue 30 mapos: 10 kpacHbIx, 5 cunux u 15 6enbix. HaliTH BEpOATHOCTD MOSABICHHUS
[[BETHOT'O I11apa.

4) 13 xononp kapt (36 kapT) Hayqady BEIHUMAIOTCS TP KapThl. HaiiTu BeposiTHOCTH TO-
0, YTO CPEJM HUX OKAXKETCS TOJIIBKO OJIUH TY3.
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5) IlatutoMHOE COOpaHHEe COYMHEHHI PACIIOIOKEHO Ha IOJKE B CIIy4ailHOM MOPSIIKE.
KakoBa BEpOSTHOCTH TOT'O, YTO KHHUTH CJIEBa HAIPaBO B MOPsAKEe HyMeparuu ToMoB (o1 1 1o 5)?

6) Cpenu 15 mammouek 4 crangaptHbie. OJHOBpEMEHHO OepyT Hayaauyy 2 JaMITOYKH.
Haiit BeposITHOCTB TOT0, YTO XOTsI OBl OZIHA U3 HUX HECTaHAAPTHASs.

7) B npomaxy noctynuian oTKpbITKH 10 pa3Hbix BumoB. CKOJIBKUMH CIIOCOOAMH MOYKHO
o0pa3zoBaTh HA0Op U3 12 OTKPHITOK? U3 8 OTKPHITOK?

8) CKOJIbKO MATH3HAYHBIX YHCE MOYKHO COCTaBHTh w3 1udp 1, 2, 3, ecinu gomyckaercs
MOBTOpEHHE ITHX U pp?

9) KakoBa BEpOSITHOCTh TOTO, YTO Haymady OpOIIEHHAs B KPYr TOYKa OKAXKETCS BHYTPH
BITMCAHHOTO B HETO PaBHOCTOPOHHETO TPEYTrOJIbHUKA?

10) U3 smumka, copeprkaniero 5 map o0yBH, U3 KOTOPBIX TPU Mapbl MYXKCKOH, a /1B Mapbl
— YKEHCKOM, MepeKIIaIbIBAIOT HayAauy 2 mapbl OOyBH B IPYTOU SIIUK, COACPIKAIIUN OJTMHAKOBOE
KOJIMYECTBO Map >KEHCKON U MyXcKoil 00yBHu. KakoBa BEpOSITHOCTh TOTO, YTO BO BTOPOM SILIHKE
MI0CJI€ ATOTO OKAXKETCS OJJMHAKOBOE KOJIMUYECTBO Map MYKCKOH M KEHCKOH 00yBU?

11) Jlnst mpoBeneHust copeBHOBaHUS 16 BOJICHOOIBHBIX KOMAH Pa3OUTHI 110 KPEOHIO Ha
JIB€ MOArpyHIsl (110 BOCEMb KOMaHJ B Kaxaoi). Hailtu BeposTHOCTH TOro, 4TO ABE Hambosee
CUJIbHBIE KOMaH/Ibl OKQXKYTCA: B pa3HbIX MOJArPYINax; B OJHOHN MOArpyIIIIE.

12) BeposTHOCTH TOTO, YTO CTYJCHT CAACT NepBbIi dk3ameH, paBHa 0,9; Bropoit — 0,9
tpetuii — 0,8. HaiiTu BeposATHOCTH TOro, UYTO CTYJAEHTOM OYAYT COAHBI: TPU dK3aMEHa; IO
KpaiiHeil Mepe, /1Ba SK3aMEHa; XOTs Obl OJIMH YK3aAMEH.

13) BeposiTHOCTH TOTO, YTO CTYAEHT CHACT SK3aMeH Mo auciuiuibHe A, pasna 0,8.
VYcioBHast BEpOATHOCTh TOTO, YTO CTYACHT CAACT dK3aMeH 1o aucuuiuiHe B pasna: 0,6 npu
YCIIOBUHU, YTO OH JK3aMeH o aucuurimHe A cpact; 0,5 mpu ycrnoBuM, 4yTO — HE CHACT.
Heobxomumo: 1) HaiiTé BEpOSTHOCTH TOTO, YTO 3K3aMeH XOTS Obl MO OJHOH M3 JBYX
JMCIUIUIAH CTYJIEHT: CaacT; He caacT. 2) OmnpeaenuTtsh SBIAIOTCS JIM COOBITHS — clada
HK3aMEHOB M0 auctuIuivHaM A u B HezaBucumbiMu?

14) CnyuaitHas BenuuuHa X pacrpe/eiicHa 10 HOPMaJbHOMY 3aKOHY C HYJIEBBIM Mare-
MaTHYECKUM OXKUIAHUEM. BEpOATHOCTh MOMagaHus 3TOM CIIy4alHOW BEJIMYMHBI HA OTPE30K OT -
1 no +1 pasna 0,5. HaifTu BeIpa’keHHUsI IMJIOTHOCTH BEPOSATHOCTU M (PYHKIMM pacrpeleeHus
CiIyyaiHOU BeTU4uHBI X.

15) Kaxmplii MOCTYMalOMIUA B HHCTHTYT JOJDKEH CAaTh 3 DJK3aMeHa. BeposTHOCTH
ycnemHou caaun nieporo sk3amena 0,9, sroporo — 0,8, tperbero — 0,7. Crnemyrommii SK3aMeH
MOCTYTAOUIMHA C/IaeT TOJBKO B CiIydae YCHEIIHOW crauM npeasiaymero. CocTaBUTh 3aKOH pac-
IpeeNIeHHs YMCIia YK3aMEHOB, CIaBaBIINXCS MOCTYMAIONIMM B HHCTUTYT. HaliTn maremarmye-
CKO€ OYKHJIaHUE ITOU CIIyYaHOW BEJTUYUHBI.

16) CpenHee M3MeHEHHE Kypca aKIIMKM KOMITAHHMHM B TCYCHUE OJHUX OHMPIKEBBIX TOPTOB
coctasiseT 0,3%. OueHuTh BEpOSATHOCTH TOTO, YTO Ha OMMKAHIIMX TOprax Kypc U3MEHUTCS 60-
nee ueM Ha 3%.

17) B cpennem 10% paboTocrocoOHOTo HaceaeHus ropoaa — 6e3paborHbie. C MOMOIIBIO
HepaBeHCTBa YeOblleBa OLIEHUTHh BEPOATHOCTh TOTO, YTO YPOBEHBL 0€3pabOTHIIBI Cper oOcIe-
nosanHbIX 10 000 paGoTocnocoOHbIX kuTeNel roposa OyaeT B npenenax ot 9 no 11%.

18) IMocTpouth rpad COCTOSIHUN CHCTEMBI S, TPEICTABISIONICH COOOW IEKTPHUYECKYIO
JaAMIIOYKY, KOTOpasi B CIIy9aliHbIIi MOMEHT BPEMEHH MOXKET OBITh JINOO BKIIOUEHA, THOO0 BHIKIIO-
4yeHa, JIM0O0 BHIBECHA U3 CTPOSL.

19) Cpenmnee umcno 3aka30B Ha TaKCH, MOCTYMAIOUNIMX HA JAUCIETYEPCKUN ITyHKT
TaKCoIapKa B OHY MUHYTY, paBHO 3. HaiiTu BEpOSITHOCTH TOTO, YTO 32 IB€ MUHYTHI TIOCTYITHUT:
a) 4 BbI30BA; 0) XOTs ObI 01MH; B) HU 0AHOTO BBI30Ba. (IToTOK 3as8BOK MpocTeiunii — cTaloHap-
HBIH TyacCOHOBCKU).

20) Ha aBTOMOOMJIBHYIO MOWKY, COCTOSIIYIO U3 3 OOKCOB, IPUOBIBAET B CpeAHEM 4 aB-
TOMOOWIISI B 4ac, 00CITy>)KHBaHHE Kax10ro 3aHuMaet B cpeadeM 0,5 gaca. BBuy akTHBHO# KOH-
KypeHIIUH B 3Toi cepe Ou3Heca MpUOBIBIINI aBTOMOOMIIb TOJIKEH 00CITYKUBAThCs HEMEJICH-
HO 1tocisie mpuObITUs. OUEeHUTH 3PPEKTUBHOCTD PabOThI IPEITPHUITHS.
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21) PaccuuTaiitTe moTpeOHOE YHMCIO KaHAIOB IS oOecriedeHus: TeaeOHHOM CBS3HM Ha
HaNpaBJICHUHU CBS3U C BXOAAUIMM MOTOKOM A = 20 3asBOK B 4yac. BeposTHOCTh 0OCITy>KUBaHHS
3asBOK JoJKHA OBITh He MeHee 0,9. CpenHee BpeMst 00CITyKUBaHHsI OJTHOTO pa3roBopa — 6 MuH.

22) PaccMaTpuBaeTcsi KpyriiocyTo4Has paboTa IMyHKTa MPOBEICHUS NPO(UIaAKTHIECKOTO
OCMOTpa aBTOMAILIMH C YEThIpbMS KaHajdaMu (YEThIpbMS IpyNIaMu IpoBeAeHus ocMoTpa). Ha
OCMOTp M BbIsIBIIEHHE Ne(EKTOB K10 MammHbl 3aTpaynBaercs B cpeaneM 0,5 4. Ha ocmotp
IOCTYIaeT B cpeHeM 36 MaluH B cyTKH. [10oToku 3asBoK U 00cimykuBaHus — npocteimue. Ec-
JM MallluHa, MPUOBIBIIAs B MYHKT OCMOTpA, HE 3aCTaeT HU OJHOTO KaHajla CBOOOJHBIM, OHA TI0-
KHJAaeT MYHKT OCMOTpa He 00CITyKEHHOH.

Haiitu MuUHMManbHOE YHCIO KaHAJIOB, IPU KOTOPOM OTHOCHTEIbHAS MPOITYCKHAs CIIO-
COOHOCTB ITyHKTa 0cMOTpa Oyaet He menee 0,9.

23) B macTepcko# 1o peMOHTY amnmapaTypbl padoTaeT 5 OmbITHBIX paano-mactepoB. Bee
panuo-macTepa UMEIT IPUMEPHO OJUHAKOBBIM ONBIT: KaX/IbIi B CPEHEM MOXET OTPEMOHTH-
poBaTh B TeueHue 1HA 2,5 npubopa. B cpennem B Teuenue nHs B peMoHT nocrynaer 10 mpubo-
pOB.

Onpenenutb OCHOBHBIE MoOKazarenu JaHHOW CMO: BepOosSTHOCTb TOro, YTO OYEpEIHOU
HOCTYNUBLIMHA B PEMOHT NMPHOOp 3aCTaHET BCEX MACTEPOB 3aHATHIMHU; CpEIAHEE BPEMs PEMOHTA
KaXI0TO MPUOOpa; cpeaHee BpeMsi OXKHIAHHs MPUOOpa B OUEPEH; CPEAHION JIMHY OYepeNu;
KOd(UIIMEHT 3arpy3KU MacTepOB.

24) Jlana omHokaHanpHass CMO ¢ oxugaHreM. HTCHCHUBHOCTD OOCIY)KHBAHHS OIHUM
KaHaJoM | = 4 3asBKu B MUHYTY. KakoBa o/pkHA ObITh HHTEHCHBHOCTH BXOJSIIETO MOTOKA 3a-
SIBOK , 4TOOBI CPEIHsISI JNTMHA ouepeau Obuia paBHa 9/47?

25) B yHuBepcame K y3iy pacdeTa MoCTyIaeT MOTOK MOKYIaTeNleil ¢ HHTEHCHUBHOCTBIO A
= 81 gen. B yac. CpenHsis MPOJOIDKUTEIBHOCTE 00CITy)KUBaHUSI KOHTPOJIEPOM-KaCCHPOM OJTHOTO

2

t06 =
IIOKYTIaTeNs MUH.

OrmpenenuTh MUHAMAJIBHOE KOJMYECTBO KOHTPOJIEPOB-KACCHPOB NMIN, MpU KOTOPOM
ouepenp He OyJeT pacTH 10 OECKOHEYHOCTH, U COOTBETCTBYIOIINE XaPAKTEPUCTHKH 00OCITYKUBa-
HHS TIPU N = NMIN (BEpOSTHOCTH TOTO, YTO B y3JI€ pacyera OTCYTCTBYIOT MOKYMATENU; CPEIHSIsI
JUIMHA OYepeqy; CpelHee BpeMs OKUIAaHMS B OUEpEIU; CpelHee BpeMs IpeObIBaHMs 3asiBOK B
cucreMe (OXKUIAaHUE B O4Yepenrd U OOCIy>KUBaHHE); CPEIHEE UYUCIIO 3aHATHIX OOCIy)KHBaHUEM
KaHaJIOB U KOA((ULIMEHT 3aHATOCTU KaHaIOB 00CTYKUBaHUS

6. YueOHas auTepatypa u pecypcbl HHGOPMALMOHHO-TeIeKOMMYHUKAIIMOHHON CeTH
"UHTepHeT", BKJII0OYas NepeYeHb y4e0HO-MeTOAHYECKOro odecreyeHust As
CaMOCTOSITeILHOI PadoThl 00y4aIOIIMXCH MO IUCHUIIIHHE

6.1. OcHoBHas JUTEpaTypa

1. Kpemep H.III. Teopust BeposiTHOCTEN M MaTeMaTHYecKas CTAaTHUCTUKA. YUEeOHUK AJis
By30B. — M.: IOHUTU-/IAHA, 2012.

2. Bentuens E.C. Teopus BepositHocTei.— M.: Beicmast mkomna, 2011.

3. I'mypman B.E. Teopus BeposTHOCTEH U MaTeMaTHuecKas craTucTuka. — M., 2014,

4. I'mypman B.E. PykoBoACTBO K pelIeHHIo 3a7a4d M0 TEOPUU BEPOSITHOCTEH M MareMa-
THYECKOM cratucTuke. — M., 2013.

6.2. JlonoTHUTeIbHAS JIUTEpPATypa

1. I'menenko b.B. Kypc Teopun BepositHocteit. — M., 2011.

2. Ouepk o ucropuu Teopun BepositHocteil. b.B. 'nenenko. — M., 2013.

3. Teopus BeposiTHOCTEH: Yuebd. mocodue. H.W. YepnoBa — HoBocubupck, 2007.

4, Y4eOHO-METOAMYECKOE ITocoOMe 10 MareMaTuke. Maremaruka. MareMaTH4ecKHui
aHanu3. Teopust BeposATHOCTEN U MaTemMaTuyeckas craructuka. [lox pex. A.H. Januyna. — M.:
Wz patensctBo PAI'C, 2005.
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6.3. YueOHO-MeTOAMYEeCKOe o0ecleyeHne CaMOCTOsITeIbHOM pPadoThI

1. 3agaun u ynpaxsHenus o teopuu BepositHocteil. E.C. Benruens, JI.LA. OBuapos. —
M., 2006.

2. Teopus BeposTHOCTEH U MaTeMaTudeckas craructuka. B.E. 'mypman. — M., 2014.

3. PykoBOACTBO K pEIICHHMIO 3a/1a4 110 TEOPUU BEPOSITHOCTE M MAaTEeMaTHYECKOH CTaTH-
cruke. B.E. 'mypman. — M., 2013.

6.4. HopMaTHBHbIE IPABOBbIE TOKYMEHTHI

1. ®enepanphbiii 3akoH «O0 nHbOpMaMK, HHPOPMALMOHHBIX TEXHOJIOTHIX U O 3aIIUTE
uHopmanuny (npuusat [ocyaapcrBennoit [ymoii 8.07.2006) Ne 149-D3// «Poccuiickas ra3era
ot 29.07.2006, Ne 165.

2. Pacnopspkenue npaButenbcTBa Poccun ot 24 nexabps 2013 roma Ne 2506-p o koH-
LENIMU Pa3BUTUSL MaTeMaTudeckoro oopazoBanus B Poccuiickoit @enepanuu. /»Cobpanue 3a-
koHomarenbcrBa PO, 13.01.2014, Ne 2 (wacts |) cT. 148.

3. O6 obpazoBanuu B Poccuiickoit ®@enepanuu: PenepanbHblii 3akoH o 29.12.2012
Ne273-03 (¢ mocienyonMu U3MEHEHUSIMH U JIOTIOJTHEHUSIMU ).

4. ®enepanbHbIl TocyaapcTBeHHBIH oOpasoBarenbHbiid cTanmapt 38.03.01 Dxonomuka
(ypoBeHb OakanaBpHara), yTBEp»KACH MprUkazoM MHUHHCTEPCTBOM 00pa3oBaHus U Hayku Poccun
ot 12 Hosiops 2015 r.Ne 1327 (3apeructpupoano B Muntocte Poccun 30 mHosi6pst 2015r., peru-
crpanroHubii Homep 39906).

5. O6pa3oBarenbHbli cTaHAapT Poccuiickol akajeMuu HapOJHOTO XO35HCTBAa U TOCY-
napctBeHHO# cimyx0b1 mipu [Ipesunente PO (yTB. mpuka3zom pekropa Akagemuu ot 18 aBrycra
2016 r. Ne 01-4567).

6.5. UHTepHeT-pecypchbl
1. http://www.i-exam.ru/ Exuneiii mopTaa HHTEpHET-TECTUPOBaHuUs B chepe oOpa3oBa-

HUS
http://www.nsu.ru/mmf/tvims/chernova/tv/lec
http://www.nsu.ru/mmf/tvims/chernova/tv/tv_nsu07.pdf
DHMKIone s 3xonomucta http://www.grandars.ru/
bank 3anmau.ru http://bankzadach.ru/
Maremaruka. UaTepakTuBHBII 00yuaroumii kypc - http://math.immf.ru/
Google Directory — Math (directory.google.com/Top/Science/Math). Karanor mare-
MaTHYECKHX PECYPCOB, YIOPSIOYCHHBIX 10 THITY U TeMarnke. COMep)KUT CChUIKHM Ha Ooiee ueM
12000 Be6-caiiToB.

8. http://ecsocman.hse.ru/net/16000049/ — ®denepasbHblii 00pa30BaTENbHBIA MOPTA
OCM (3KOHOMHKA, COIIMOJIOTHS, MEHEIPKMEHT).

9. http://www.nlr.ru/ — Poccuiickast HarioHaIbHAs OMOIHOTEKA

10. https://H36.pd/ — HanimoHnanbHast 35eKTpoHHast OMOIHOTeKa

11. http://www.rsl.ru/ — Poccuiickast rocyrapcTBeHHast OnOIHOTEKA

12. http://econom.nsc.ru/jep/ BupTyanbHas 5KOHOMUUYECKass OMOIMOTEKA

13. http://www.searchengines.ru/ — bubaroTeka MOMCKOBBIX CHCTEM

NOUTRWN

6.6. UHbBIC HCTOYHUKHU

1. OcHoBHble noHsATHA Teopun BeposiTHocTel. A.H. Kommoropos. — M., 1998.
2. Maiin X., Ocaku C. MapKoBcKHe TPOIIECCHl MPUHATHS pemeHuit. — M.: Hayka, 1977.
—176c.
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7. MarepuajbHO-TeXHUUYECKAs1 0a3a, HHPOPMAIMOHHBIE TEXHOJIOTHH, IPOTPaAaMMHOE
o0ecrieyenue 1 UHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

st mpoBelieHUsT 3aHSATUH MO AUCHUIUIMHE HEOOXOIUMO CJeayIollee MaTepHalbHO-
TEXHUYECKOEe oOecrieueHue: yUeOHbIe ayIMTOPHH IS TIPOBEIICHHS 3aHATUI JICKIIMOHHOTO U Ce-
MHUHAPCKOTO THIA, TPYIIOBBIX ¥ WHAWBUIYAIbHBIX KOHCYJbTAIUN, TEKYIIET0 KOHTPOJIS U MPO-
MEXYTOYHOM aTTECTAINH, JJIsi CAMOCTOSTEILHON paOOThI: YUTAIBHBIC 33716l ONOIMOTEKH.

[Tporpammuoe obecnieuenue: MS Office Professional Plus 2016.

Nudopmarnmonnsie crpaBouHble cuctembl: Hayunas OumOimmoreka PAHXwulI'C. URL:
http://lib.ranepa.ru/; Hayunas AJICKTPOHHASI oubnuoTeka eLibrary.ru. URL:
http://elibrary.ru/defaultx.asp; Hamwonansnas snekrponnas OubOmumorexka. URL: www.nns.ru;
Poccuiickas rocynapcrBennas ouonuoreka. URL: www.rsl.ru; Poccuiickast HanmoHaisHast Ouo-
JINOTEKA. URL:  www.nnir.ru;  Dnekrponnas  oubamoreka  Grebennikon. URL:
http://grebennikon.ru/; DnexrponHo-OubNMOTEeYHass cuctema M3nartensctBa «Jlamp». URL:
http://e.lanbook.com; Dnexrponno-6ubmuoreunas cucrema IOPAUT. URL: http://www.biblio-
online.ru/; Dnexkrponno-oubnmuoreunas cucrema DbC IPRBOOKS: http://iprbookshop.ru/.

bazb! naHHBIX:

Bloomberg: http://www.bloomberg.com/

Kommanus "Emerging Markets Information Service" EMIS: http://www.securities.com

HudopmannoHHelii pecypc 10 MHUPOBOM SKOHOMHKe kommanuu International Monetary
Fund (IMF) / Mexaynapoasoro Bamtotaoro ®onna: http://www.elibrary.imf.org

DnexTponHsIii pecypc Cbonds.ru: http://cbonds.ru/
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