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1. IlepeyeHns MIaHNPYEMBbIX Pe3yJIbTATOB 00y4eHHUsI 110 ANCHMILIMHE, COOTHECEHHbBIX
¢ IVIAHMPYeMBbIMHU Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

I1.1.

Huciummaa  K.M.02.01.03

CJICAYIOIIUMHA KOMIICTCHOUAMU C YYCTOM 3TallOB!:

"Teopusi BeposiTHOCTEH"

o0ecreuynBaeT OBJIaICHHUEC

Ko srama
KOI[ HaI/IMeHOBaHI/Ie OCBOCHMS HaI/IMeHOBaHI/Ie aTaria OCBOCHUA
KOMIICTCHIIN U KOMIICTCHII U KOMIICTCHIIN N
KOMIICTCHIIU N

CrocoOHOCTh NMPUMEHATH CrocoOHOCTh OTPEAETSATh PECYPCHI U

TT OeKTHLH\/JI Ioaxon CYIICCTBYIOIIIHNC OTrPaHUYCHU I,
vyKoc-2 [P yKOC-22 Y Y paHi
HpI/I peHIeHI/II/I HpOCKTa C KAQu4CCTBCHHOU H
podeccCHOHABHBIX 33]1a4 KOJTMYICCTBCHHOHN TOYCK 3PCHUS
CHOCO6HOCTB HpI/IMeHﬂTB PCI_HaTB CHCLII/IaJ'II/ISI/IPOBaHHBIC
MaTeMaTI/I‘IeCKI/Iﬁ HUHC - MaAaTECMaATHUYCCKUEC 3a1a4YUu
OIIK-1 ! Py OIIK-1.3 a

MeHTapI/II/I JJIA peHlCHI/Iﬂ
DKOHOMHNYCCKUX 3a1a4

1.2. B pe3ynbraTe OCBOCHUS AUCLHUILIMHBI Y CTYJCHTOB JIOJKHBI OBITH C(HOPMHUPOBAHBI:

Kox srama
OT®/Td/ npodeccroHanbHbIE
. OCBOCHUS Pesynbrarel 00yueHus
ACUCTBUA
KOMIICTCHIIM N
A. JleaTenbHOCTh 10 00ECIIeYCHHUIO YK OC-2.2 [Ha ypoBHe 3HaHMIi:
HKOHOMHYECKOH GE30ITaCHOCTH B - OCHOBB TEODUH  BEpOSTHOCTEIl
coCTaBe ToapasaeneHus (Ciy>xObl) ’
A/01.5 HCO6XOI[I/IMI)I€ JJISL BI)I60pa peCypCcoB H
VyacTue B pa60Te H0pa3saeeHus OIPECACIICHUA OrpaHUYCHUU IIPOCKTa C
9KOHOMHUYECKOH 0€30MacHOCTH 10 Ka4Y€CTBCHHON H KOJIHMYCCTBCHHOM TOYCK
KOHTPOJIFO UCITONHEHHSI 3aKOHOB, HOPM U 3pEHHS;
TPaBUIT SKOHOMHYCCKOM 3aIlUThI Ha ypoBHe yMeHHii:
COOCTBEHHOCTH
- IIPUMEHATH anmnapar TEOPUH
Tpynosuie neiicans BEpOATHOCTEH U1l BBIOOpA PpECYPCOB U
1. C6op nHpopMAIIH IO IOy YCHHOMY OrpaHMYCHUH 33724 MPOCKTA;
3aJIaHUI0, AHAIM3 JIAHHBIX
AR, A ’ HA YPOBHE HABBIKOB:
HEOOXOIUMBIX TS TPOBEICHHSI 6
KOHKPETHBIX SKOHOMHIECKHX PACUETOR -0 OCHOEaHHﬂ HCPeHHA  PCCYPCOB  H
OIrpaHHMYC€HUHN 3a4da4 [OPOCKTa B aMKax
2. O6pab0TKa MAaCCUBOB SKOHOMUYECKHIX p . & ) b p
JTAHHBIX B COOTBETCTBHUU C IIOCTABJICHHOM IICJIH,
IIOCTABICHHOMN 3a/1aueii, aHAJIH3, OL[CHKA, OIIK-1.3 HA YPOBHE 3HAHUIA:

HUHTEpIpeTanns NOTy4eHHBIX
pe3yabTaToB M 000CHOBAaHKE BBHIBOIOB

A/02.5
PazpaboTka npemoxxeHwi 11s
JIOKAJIbHOM IOKyMEHTallUH,
obecrieunBaroniel HyHKIMOHUPOBAHUE
CHUCTEMBI YIIPABICHUS SKOHOMHYECKOM
6e30MacHOCTH

TpyaoBble aAelicTBUS

1. IToaroroBka MCXOQHBIX JaHHBIX IS
pacuera YKOHOMUYECKUX U COIIMAIbHO-

- OCHOBBI TEOPUH BEPOSITHOCTEM,
HEOOXOIUMBIX Ui (POPMYIIMPOBAHHUS
3aKOHOMEPHOCTEN, PEIICHUS
CHelUaIU3UPOBAHHBIX MaTEMATUUECKUX
3a/1a4 ¥ OLEHKH IOJYYEHHBIX PE3YJIbTaTOB;

HAa YPOBHE YMEHMH:

- IPUMEHATH aIapaT TEOPUU BEPOSTHOCTEN
Uit QOPMYITMPOBAHUS 3aKOHOMEPHOCTEH,
peLIeHNs CHIEUATU3UPOBAHHBIX
MaTEMAaTHYCCKUX 3aJa4 1 OICHKH
IIOJTYYECHHBIX PE3YJIbTaTOB;




SKOHOMHMYECKHX ITOKa3aTenel, HA YPOBHE HABBIKOB:
XapaKTCPHU3YIOLINX ACATCIBHOCTD - HABBIKM HCIIOJIb30BaHMsI MATEMATHYECKOTO
OpraHM3aluK .
SA3bIKA U MATEMATHUYCCKOU CUMBOJIMKHA IJIA
2. PacueT 5KOHOMHYECKUX M COLUANILHO-
SKOHOMHYECKHUX TTOKA3aTeNEH Ha OCHOBE peticHus CrIeNalIn3supoOBaHHbIX
THUIIOBBIX METOJUK C YUYETOM MareMaTU4YCCKHUX 3a1a4,
JIEHCTBYIOLLEH HOPMATUBHO-IIPAaBOBOM
6a3b1

2. O0beM IMCUMILIMHBI B 324€THBIX ¢IMHULAX ¢ YKA3aHHEM KOJIMYeCTBa
aKaJeMH4YeCKHX WM ACTPOHOMHUYECKHUX YACOB, BbIJI€JIEHHBIX HA KOHTAKTHYIO padoTy
o0y4arommxcsi ¢ npemnojgasareJieM (10 BUIAM y4eOHbIX 3aHATHI) M HA CAMOCTOAITE/ILHYI0
padoTy 00y4aromuxXcsi © MeCTO JMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOIi NMPorpaMmMbl

O0beM TUCHUIIIHHBI

Tpynoemkocts aucuumiuasl K.M.02.01.03 "Teopust BepositTHOCcTeH" cocTaBnser 3 3.e. (108
a.d.).

KonnuecTBo  akaleMHuYeCKHX 4YacoB, BbBLIEJICHHBIX Ha KOHTAKTHYI paboTy ¢
npernojasaresieM (10 BUJaM y4eOHbIX 3aHATHN) U Ha CAMOCTOSITENIbHYIO paboTy 00ydaromuxcs:

Jexmuu — 16 a.q.;

IIPaKTUYECKHE 3aHATUA — 32 a.4.;

camocTosiTeNibHast paboTa — 60 a.u.

Mecto qpucuumiinnsl B ctpykrype OII BO

Hucuunnuna «Teopust BepositHoctei»  (K.M.02.01.03) ortHocutcs x Moaymo 2
"MaremaTrka u ctatuctuka" u uydaercs Ha Il kypce — 3 cemectp.

JucuuninuHa 0a3upyercs Ha 3HAHUSX, HNOJTYYEHHBIX CTYJEHTaMH B IPOLIECCEe OCBOEHUS
LIKOJIBHOM IIPpOrpaMMBl 10 npeaMeTy «MaTtemaThkay, a Takke TUCHUILINH «JIuHeitHas anredpay
n «MareMaTnyecKuii aHaIu3».

HucunminHa  «Teopusi  BEpOATHOCTEH» WMEET  JIOTMYECKYI0 U COAEpPKATEIIbHO-
METOAMUYECKYIO B3aUMOCBSI3b C MOCIEAYOIMMH TUcHUIUInHaMu Moayis 2:

K.M.02.01.04 «OKOHOMHKO-MAaTEMAaTHYE€CKHE MOJIETIN U METOIbD, 4 ceMecTp;

KM.02.02.01 «Maremaruyeckas CTaTUCTUKA», 5 CEMECTD;

K.M.02.02.03 «DxoHOMETpUKa», 6 ceMecTp.

®dopma MPOMEKYTOYHON aTTECTAIMU B COOTBETCTBUU C YYEOHBIM TUTAHOM: KOHTPOJIbHAS
pabota — 3 ceMmecTp; 3a4eT ¢ OICHKOW Mo Oyoky "MaremaTnka" — 4 cemMecTp; KOMIUIEKCHBIN
9K3aMeH o Moayito "Monynb 2 Marematuka U ctatuctuka” — 6 cemectp

3. Conepkanue TUCHHUILINHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM (pa3jesaM) ¢ yKasaHueM
OTBEJCHHOI'0 HA HUX KOJHYECTBA aKaJAeMHYeCKHX WJIH aCTPOHOMHUYECKHUX 4aCOB, BUI0B
Y4eOHBIX 3aHATHH M CTPYKTYPA AHCHUIIHHBI
Tabmmna 1.
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O0beM AMCIMILIMHBI (MOTYJIA), Yac. ®opma
KonTakTHas padora TeKyLIero
HaunmeHoBaHune TeM o0yyarouuxcs KOHTPOJISI
Ne n/mm *
(pa3aenoB) Bcero ¢ mpenoaasaresieM 10 CP | ycneBaemocTH ,
BH/1aM Y4eOHBIX 3aHATHH MPOMEKYTOTHOI
J | JIP | 113 | KCP aTTecTaluu
Ounasa ¢hopma odyuenusn
Teopusi BeposiTHOCTEH
Tema 1 CrnygaiiHbIe COOBITHS 28 4 10 14 O, KP
Tema 2 CrnyuaiiHble BeJTMUUHBI 42 8 14 20 O, KP
Crny4aliHble IPOLIECCHL U
Tema 3 9JIEMEHTHI TEOPUU MAcCOBOTO 38 4 8 26 O, KP
00CITy)KUBaHHS
Bcero: 180 16 32 60 KP

* @opmel mekywe2o koumpons ycnegaemocmu: onpoc (O), konmponvras paboma (KP) u op.

Copeprxanue A1 CUHUIIIMHBI

Tema 1. Cnyyaiinpie cOOBITHS.

OcHOBHBIE TIOHATHS TeOpuu BeposiTHOCTeH. CiydaiiHbie cOOBITHS. BeposTHOCTh COOBITHS
(kMaccuyeckoe, CTaTUCTHMUECKOE M TEOMETPUUYECKOE OINpeAeieHUs] BepoATHOCTH). OCHOBHBIE
NOHATUS KoMOuHaTtopuku. JlefictBus Han coObITHAMU. TeopeMbl CIOXKEHUS U YMHOXKEHUS
BEPOSTHOCTEU. YCIOBHAS BEPOSATHOCTh. 3aBUCUMBIC M He3aBHCUMBIE COOBITHS. DOpMyIia MOITHOM
BepositHocTH. @opmyna baiieca. [loBropHble He3aBHUCUMBIE HcHbITaHUA. Popmyna bepHymin.
Teopema Ilyaccona. JIokanpHas 1 uHTErpanbHas reopemsl Myaspa-Jlariaca.

Tema 2. Cny4aiiHble BETUYUHBI.

CnydaifHass BeIMYMHA M €€ 3aKOH pacmpeneneHus. [[uckpeTrHble U HEMpepbIBHBIC
ciay4dailHble BenWuyuHbl. DyHKIUA pacnpenesieHus cilydallHOH Benu4uHbL. [II0THOCTH
pacrpeneneHus HEeNpepbIBHOW CIy4alHOM BEIWYMHBI. UHCIOBBIE XapaKTEPUCTUKHU CIIy4alHBIX
BEJIMYMH: MaTEMaTHYECKOE OKUAAHUE, JUCIIEPCHS, CPEIHEE KBAAPATUYECKOE OTKIOHEHHE, MOJIa,
MenuraHa, KBaHTwid. VX cBoiicTBa. HauanpHble M IEHTpaJIbHbIE MOMEHTHI CIIyYalHBIX BEJIUYHUH.
OCHOBHBIE 3aKOHBI paclpeieNICHHs CIyYaHbIX BeIWYuH. PacnipenenieHust ciydailHbIX BEJUYUH,
MPEICTABISIOMUX (DYHKIIMM HOpMAIIbHBIX Benu4rH. HepaBeHcTBa MapkoBa u UeOsbiieBa. 3akoH
oompmmx uucen. Teopemsr UeOsbimeBa, bepuymmm u Ilyaccona. IleHTpanbpHas mnpenenbHas
TeopemMa. MHOTOMEpHbIE Cily4ailHble BeTWYMHBL. DYHKIUS pPACHPENCICHUS] M IUJIOTHOCTH
JBYMEPHON CIy4ailHOM BENWYMHBI. 3aBUCHUMBIE W HE3aBHUCHMBIE CIy4YailHbIE BEJIMYHUHBI.
VYcioBHbIE 3aKOHBI pacnpeneneHus. UYHCIIOBbIE XapaKTEPUCTHKU JABYMEPHBIX —CIIyYailHBIX
BennunH. KoBapuanus, ko3pUIUeHT KOppemsIuu.

Tema 3. CnyyaiiHble IPOIIECCHI M AIEMEHTHI TEOPHH MAaCCOBOTO OOCITYKUBAHMUS.

CrnydaifHple TIPOIECChl U UX XapaKTepUCTUKH. MapkoBckue mporiecchl. [IoToku coOBITHH.
VpaBuenust Yenmena-Kommoropoa. OCHOBHBIE MOHATHS TEOPUM MacCOBOTO OOCIY>KUBaHHUS.
[Ipoueccel rubenu u pazmMHOXkeHHUS. CHCTEMBI MaccOBOTO OOCITYXHMBaHHMS C OTKa30M H C
OXHUIaHUEM. MCTOI[LI TCOPHUU MAaCCOBOI'O 06CHy)KI/IBaHI/IH B PCIICHUH S3KOHOMUYCCKUX 3a1a4.

3agaHus NPaKTHYECKUX 3aHATHI

Teopus eepoamnocmeii
Tema 1. Cnyqaiinble coObITHS

3angarue 1
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Ieap: nate 3HaHUA NOJOKEHUN M3y4aeMOro Kypca U MPUBUTH HABBIKA MPUMEHEHUS MareMaTHUYECKUX
METOJIOB PEIIeHUs 33/1a4, B TOM YHCIIE, B c(hepe mpodecCHOHATTBHON AESTeNbHOCTH.

1. IloBTOpEeHHE ONpENE/ICHUH OCHOBHBIX TOHATHI TEMbI B (JOPME KOHTPOJIBLHOIO OMpOca U MPOBEpKa
CaMOCTOSTENHFHON pabOTHI IT0 BHITOJIHEHHIO IOMAIITHETO 33/IaH¥IS.

2. Permuts 3amaun:

a) CKOJIBKHMU CIIOCOOaMHU MOXKHO PACIIOJIORKUTE HA MOJIKE IMATUTOMHOE COOpaHNe COUMHEHUH?

0) B maremarmueckom Kpyxkke 25 uneHoB. HeoOxomumo u30paTh mpencenarens, €ro
3aMECTHTEJIS, PEAKTOpa CTeHTa3eThl U cekpeTaps. CKOJIBKHMHU CIIOCO0aMU MOXKHO 00pa3oBath 3Ty
PYKOBOZSIITYTO YETBEPKY, €CIIH OTHO JIUII0 MOXET 3aHUMATh TOJIBKO OAWH TOCT?

B) B paiioHHOH oOpraHm3aluy HEKOTOpOH mapTun HacuuThiBaeTcst 150 wieHoB. CKONMBKUMHU
crioco0aMM MOXKHO M30path 6 AejeraTtoB Ha Che3[l.

Ha Oom

r) st nmonera Ha Mapc HEOOXOAMMO YKOMIIIIEKTOBATh SKUIIaX KOCMUYECKOr0 KOpadys B COCTaBe:
KOMaHJMp Kopalis, MEepBBIA MMOMOIIHKUK, BTOPOW MOMOIIHUK, J1Ba OOpPTHHXKEHEpa W OJWH Bpad.
Komanpmnas Tpoiika Moxer ObITh O0TOOpaHa w3 25 JeTyukoB, 2 OopTHHXKeHepa — w3 yucia 20
PaBHOLICHHBIX TEXHUYECKHX CIICLHAINCTOB, a Bpad — U3 yhciaa § MeaukoB. CKOIBKUMH CIIOCOOaMu
MOYKHO YKOMIIJIEKTOBATh SKUMaX Kopaois?

n) Ha TpenupoBke 3anumarorcsi 12 OGackerOomuctoB. CKOMBKO MOXKET OBITH 00pa3oBaHO
TPEHEPOM Pa3HBIX CTAPTOBBIX MATEPOK?

3. Pemnts 3amaun:

a) M3 xomomer kapt (36 xapT) Haymady BRIHIMAIOTCS OfHa KapTa. HalT BEpOATHOCTH TOTO, YTO
OHAa OKQKETCS TY30M.

0) UeTslpeM WTpOKaM pa3maeTcsi MOPOBHY Komoaa u3 36 kapT. OmnpenenuTs BEPOSTHOCTH TOTO,
YTO KaXKIBIM UTPOK MOIYYHII KapThl TOJIBKO OIHOM MacTu?

Ha 0om

B) B ypue 30 mapoB: 10 kpacubix, 5 cuHuX u 15 Genpix. HalT BEpOSTHOCTH MOSBICHHUSA
[[BETHOTO I1apa.

r) U3 xomomer kapT (36 KapT) Haymady BBIHUMAIOTCS TPU KapThl. HalTH BEpOSTHOCTH TOTO, YTO
CpeIy HUX OKa)KeTCS TOIBKO OJINH TY3.

4, PeSYJ'H:TaTBI OLICHKHU NOATOTOBKHU I'PYIIIT 1O MATEMATHKE IMPUBEJICHLI B Ta6J]I/II_I62

Ornenka "OryHo" "Xopomio" "VroB." "Heynos."

KomuuecTso rpynn 18 23 15 3

OmnpenenuTs CTATUCTUYECKYIO BEPOSITHOCTH (YacTOTY) MOJIyYEHHs OLEHKH "XOpoIo", a Takke
OLICHKH HE HIKE YeM "XOpouIo" U MOJ0KUTEIBHON OLICHKH JII0O0H TPpyIIToN.

5. Pemmth 3amaun:

a) CJI0BO COCTaBIICHO W3 KapTOYEK, Ha KaKIOH W3 KOTOPHIX HammcaHa omgHa OykBa. Kaproukm
CMEIITMBAIOT ¥ BEIHUMAIOT 0€3 BO3BpaTa o OTHOM.

HaliTi BepoSITHOCTH TOTO, YTO KapTOUKH C OyKBaMW BBEIHMMAIOTCS B TOPSAIKE CIEJOBaHUS OYKB
3aJIaHHOTO CJIOBA: a) «COOBITHE; 0) «CTAaTHCTHKA»?

0) Haynauy B3sThIi Tene()OHHBIH HOMEP COCTOUT U3 5 LUdp.

KakoBa BepoATHOCTH TOro, YTOo B HEM Bce IM(PHI: pa3IUyYHBbIC; OJMHAKOBBHIC; HEUYCTHBHIE.
UzBecTHO, uTO HOMEp TenedoHa HE MOXKET HAUYMHATHCS C HUPPHI HOJb.



8

Ha oom

B) [IaTuToMHOE COOpaHHe COYMHEHHH paclojioKEHO Ha MOJKe B ClyyaiiHOM mopsaake. Kakoa
BEPOSITHOCTB TOTO, YTO KHUTH CJI€Ba HAIIPABO B MOPAIKE HyMepauu ToMoB (0T 1 g0 5)?

r) Cpenu 15 nmammouek 4 cranmapTHele. OnHOBpeMeHHO OepyT Haygady 2 jammodkd. Haiftu
BEPOATHOCTH TOTO, YTO XOTA ObI OJTHA W3 HUX HECTaHJapTHAs.

6. Cpemu 25 CTyIeHTOB, U3 KOTOPBIX 15 JEBYIEK, pa3bIrphIBAIOTCS 4 TIPUTIIANIICHUS Ha TUCKOTEKY,
mpuYeM KaXKIBIH MOXKET BBINTPaTh TOJBKO OonuH OwieT. KakoBa BEpOATHOCTH TOTO, YTO CPEAU

oOmanareneii OuieTa OKaXyTCs a) TOJIBKO AEBYIIKH, 0) TOIBKO FOHOIIN?
Ha oom

KakoBa BeposITHOCTh TOTO, UTO Cpe/iu O0JIaiaTeNieii OnIeTa OKaXKyTCs JIBE JACBYIIKU U JIBOC FOHOIIICH?

3ansarue 2
Ieasb: narte 3HaHMA MOJOKEHUM M3y4aeMOIo Kypca W NPUBUTH HABBIKU IPUMEHEHUS MAaTeMaTHYECKUX

METOJIOB PEIIeHUs 33/1a4, B TOM YHCIIE, B c(hepe mpodecCHOHATIBLHON IS TebHOCTH.

1. IloBropeHue onpeneneHnii OCHOBHBIX MOHATHH TeMbl B ()OpME KOHTPOJIBHOTO OIIPOCa U IPOBEpKa
CaMOCTOATEIBbHOM PabOTHI MO BHINOIHEHHUIO IOMAIIHETO 33/1aHMSL.

2. PemnTh 3amaum:

a) CKOJIbKO TPEX3HAYHBIX YHCEN MOXKHO cocTaBUTh m3 mudp 1, 2, 3, 4 u 5, ecnu mudpsr MoryT
nosropsATkcs? [Ipu ycnoBun, uto HE ofHA 1Mdpa He MOBTOPsIETCS?

0) CKOJIBKO MATH3HAYHBIX YHACET MOXKHO COCTaBUTH U3 mudp 0, 1?

Ha oom

B) B mpomaxy mnoctymunu oOTkpeITKH 10 pasHbix BHIOB. CKOJIBKAMH crOcOOaMH MOXHO
00pazoBarb HA00p U3 12 OTKPHITOK? U3 § OTKPHITOK?

r) CKOJIbKO TMSITU3HAYHBIX YHUCEJ MOXXHO cOocTaBuTh w3 mudp 1, 2, 3, ecnu jgomyckaercs
MTOBTOPEHUE 3TUX 1Ubp?

3. Pemurs 3amaun:

a) KakoBa BepoOATHOCTH TOro, YTO Haygady OpONIEHHAas B KPyr TOUYKa OKaXETCS BHYTPHU
BIICAHHOTO B HETO KBajpara?

0) B paifone muomanpio 16 KB. KM HaxOOWTCS OOBEKT MPOTUBHHKA. {11 ero oOHapyKeHHs
BbICTIaHA pa3BelbIBaTeNbHas rpynna. OueHuTb 3(QGEeKTHUBHOCTH IEHCTBUS pa3BedbIBATEIbHON
rpymnmnsl yepe3 1 dac BeJeHUsI pa3BEAKH, €CJIM €€ CKOPOCTh MEPEABHKCHUS B pailoHe COCTaBIACT 3
KM/4ac nipu 3hEeKTUBHOM pagnyce oOHapyKeHHs 1 KM.

Ha oom

B) KakoBa BepoOsSTHOCTH TOTrO, YTO Haygady OpoOIIeHHass B KpPyr TOYKa OKaXETCS BHYTPHU
BIIMCaHHOTO B HETO PABHOCTOPOHHETO TPEYrONbHUKA?

4. PemnTh 3a1a4M:

a) YUaCTHUKH >KepeObEeBKH TAHYT M3 SIIMKA XETOHBl ¢ Homepamu oT 1 mo 100. Haiitu
BEPOATHOCTH TOTO, YTO HOMEp MEPBOTO Hayna4yy M3BICUSHHOTO )KETOHA HE COJCPIKUT UG 5.

0) B smuke 90 cranmaptHeix W 10 HecTaHmapTHBIX Jeraieil. KakoBa BEpOSTHOCTh TOTO, YTO
cpenu 10 Hayram BEIHYTHIX JeTajieii OpakOBaHHBIX HE OKAKETCS?

5. Pemuth 3a1auu:
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a) Mmeercst kopoOKa ¢ IeBATbIO HOBBIMH TEHHHUCHBIMH MstdyaMd. it urpsl OepyT Tpu Ms4a, a
IocJie Urpbl KJIaxyT ux obparHo. llpu BeIOOpe Msuell WrpaHHBIE OT HEMTPAHHBIX HE OTIMYAIOTCS.
KakoBa BeposSTHOCTB TOTO, YTO TIOCTIE TPEX UTP B KOPOOKE HE OCTAHETCS HEUTPAHHBIX MIUei?

0) B omHoi#t Tpymme 18 cTymeHTOB, M3 KOTOPHIX 9 ydaTcs Ha «OTIMYHO». B apyroit — 16
CTY/IEHTOB, U3 KOTOPBIX Ha «OTINYHOY» y4atcs 4. V3 KaxI0ii rpynmbsl CIIy9aifHBIM 00pa3oM BRIOpan
0 OAHOMY CTyAeHTy. KakoBa BepOSTHOCTb TOTO, YTO a) CTYACHT KaKOOW TPYIIbl YYHUTCS Ha
«OTIIMYHON; 6°) 002 yuarcs Ha «OTIMYHO»?

B) Ctyznent 3naer 20 u3 25 BONpOCOB MporpamMmbl. 3adeT CUMTAETCS CAAHHBIM, €CIH CTYIEHT
OTBETHUT HE MEHee 4eM Ha 3 U3 4 NMOCTaBICHHBIX B OmiieTe BOMpocoB. B3msiHyB Ha mepBbIid BOIpocC,
CTYICHT TOHSUI, YTO OH ero 3HaeT. KakoBa BEpOSATHOCTH TOTO, UYTO CTYICHT: a) CAACT 3adeT; O)He
c/1acT 3auet?

Ha Oom

r) U3 smuka, comepxamero 5 map oOyBH, W3 KOTOPHIX TPH Tapbl MYKCKOH, a JIBE Mapbl —
JKEHCKOM, TepeKIaapIBalOT Haymady 2 mapbl o0yBH B APYrod SAINIUK, COJACPIKAIIUN OJIHAKOBOE
KOJTMYECTBO Tap XEHCKOW M MYy)XCKoH 00yBH. KakoBa BEpOSTHOCTH TOTO, YTO BO BTOPOM SIIHKE
TIOCJIE ATOTO OKAXKETCS OJMHAKOBOE KOIMYECTBO Map MYKCKOHM M KEeHCKOW 00yBu?

n) s mpoBeneHus cOpeBHOBaHUS 16 BONEHOONBHBIX KOMaHI Pa3OWUTHI MO JKPEeOWIO Ha JBE
noarpynmsl (0 BOCEMb KOMaH B Kaxaoi). HaliTu BeposTHOCTh TOro, 4TO JBe HamboJiee CUIbHBIC
KOMAaH/]Ibl OKQKYTCSI: B pa3HbIX MOJArPYIIAX; B OAHON NOATPYIIIIE.

3ansaTue 3.

Ienb: nate 3HaHUA MOJIOKEHUA M3Yy4aeMOI'0 Kypca M NPUBUTH HABBIKM NMPUMEHEHUS MaTeMaTHUYECKUX
METOJIOB PEIICHUs 33/1a4, B TOM YHCIIE, B c(hepe MpodhecCUOHATIBLHOM IS TEITEHOCTH.

1. IToBTOpEHHE Ompene/ieHHH OCHOBHBIX IMOHATHH TEeMbI B (hOpME KOHTPOJIHLHOIO OIpOca M MPOBEpKa

CaMOCTOSITETTFHOM PabOTHI IO BRITOTHEHUIO IOMAIITHETO 3aaHusl.

2. Pemuts 3apaun:

a) BepositTHOCTB TOTO, YTO CTYAEHT CAACT MEPBLIM dK3aMeH, paBHa 0,9; Bropoii — 0,9 Tperuii — 0,8.
Haiitu BeposITHOCTB TOrO, YTO CTYAEHTOM OyHOyT CHAHbBI: TOJNBKO BTOPOM SK3aMEH; TOJIBKO OIUH
9K3aMEH.

0) [Ipnbop, paboTatomuii B TeYeHHUE BPEMEHHU f, COCTOMT U3 TPEX Y3JIOB, KaXKIBIH U3 KOTOPBIX
HE3aBHCHMO OT APYTHUX MOXKET 3a 3TO BpeMs BBIMTH u3 cTpos. HemcnpaBHOCTH XOTsS OBI OJHOTO y311a
BBIBOIUT TPUOOp M3 CTPOS IETHKOM. BeposTHOCTh 0e30TKa3HOW paboTHl B TEYEHUE BpPEMEHH f
nepsoro y3ina pasHo 0,9; Broporo — 0,95, a tperbero — 0,8. HaifiTu BeposITHOCTH TOTO, YTO B T€UEHUE
BpEMEHH ¢ puOOp BBIHAET U3 CTPOSL.

Ha 0om

B) BeposiITHOCTE TOTO, YTO CTYACHT CAACT MEPBHIi dK3aMeH, paBHa 0,9; BTopoit — 0,9 Tpetuii — 0,8.
HaitTi BeposSITHOCTH TOTO, YTO CTYACHTOM OYIyT CAaHBL: TPH 3K3aMeHa;, MO KpaifHed Mepe, JaBa
9K3aMeHa; XOTs OBl OJIMH SK3aMEH.

r) CTyJIeHT pa3bICKUBACT HY)KHYIO eMy (opMylly B TpeX CIpaBOYHHKaX. BeposTHOCTH TOro, 4TO
(hopMyra comepKUTCS B IIEPBOM, BTOPOM U TPEThEM CIPaBOYHHKAX, paBHa cooTBeTcTBeHHO 0.6, 0.7
u 0.8. HaiiTu BepOsSITHOCTB TOT0, YTO 3Ta (hOpMYJIia COACPKUTCS HE MEHEE YeM B JIByX CIIPAaBOYHHKAX.

3. Ha nmonke ctout 10 KHHT, cpey KOTOPHIX TPH KHUTH 10 TEOpUH BeposTHOCTell. Haynauy Gepyrcs
Tpu KHHUTH. KakoBa BEpOSTHOCTH TOTO, YTO CPEH OTOOPAHHBIX €CTh XOTs ObI OIHA KHUTA 110 TEOPUH
BEPOSITHOCTEN?

Ha Oom
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Ha cBszke 5 womrouedt. K 3aMKy mOIXOMUT TOMBKO OAWH KoY. HailTw BEpOSTHOCTH TOTO, YTO
oTpedyeTcsi He 0osee JABYX IOIBITOK OTKPHITH 3aMOK, €CJIH ONMPOOOBAHHBIN KITIOY B JaTbHEHIITHX
HUCHBITAHUSX HE YYaCTBYET.

4. Tlo pe3ynbraTamM MPOBEPKH 3a4eTHBHIX Pa0OT 0Ka3aJoCh, YTO B MEPBOU IpymIe HOXyqIrian 3aueT 20
crynentoB u3 30, a Bo Bropod 16 u3 32. KakoBa BepOSTHOCTH TOTO, YTO Hayaady BbIOpaHHAs
3auTeHHas paboTa NPUHAJICKUT CTYACHTY EpBOW TPyMIIbI?

Ha 0om
JlBa cTpenka caenaiy Mo OAHOMY BEICTPENY B OJHY M Ty K€ MUILIEHb. BeposSTHOCTD MomnaaaHus B
MUIIeHb JUIs TiepBoro crpenka pasHa 0,8, a g Btoporo — 0,5. B mumieHn okxaszamach ongHa
npo6ouHa. HaliTu BeposATHOCTB TOTO, YTO MPOOOMHA MPUHAIJIEKHUT BTOPOMY CTPETIKY .

5. B cembe nBoe neteit. M3BecTHO, YTO OAMH M3 HUX MalibukK. KakoBa BEpoOSITHOCTD, 4TO 00a peOeHKa
— MaJIbYUKH?

6'. PemmTs 3a1aun:

a) Cpenu kiueHToB O0anka 80% sBistoTCs Qusndeckumu aunamMu u 20% — opuandeckumu. U3
MIPAaKTUKH U3BeCTHO, uTo 40% Bcex omeparuii IpUXOIUTCs Ha JOJATOCPOYHBIE pacueThl, U B TOXE
BpeMsi M3 OOILEro 4ucia onepanui, CBSI3aHHBIX ¢ (u3nuecKUMH Juiamu, 30% mnpuxomuTcs Ha
JIOJITOCPOYHBIE PACUETHI.

KakoBa BepoATHOCTH TOTO, YTO Hay/a4dy BBHIOPAHHBIN KIHEHT SBISETCS IOPUINYECKUM JIMIIOM U
OCYIIECTBIISIET JOITOCPOUYHBIN pacdeT?

0) bpax B mpoxykinu 3aBoza Beiencteue nedexra A coctaBisieT 4%, a Benencteue aedexra B —
3,5%. T'onnas mpoaykius 3aBoja cocTtaBisieT 95%.

HatiTi BeposiTHOCTB TOTO, 4TO: a) CpeAH MPOAYKINH, He oOnanaromiei nepexrom A, BCTpETUTCS
nedexr B; 6) cpenu 3a0pakoBaHHOI 10 MPU3HAKY A MPOAYKIMH BCTPETUTCS edekT B.

Ha oom

B) BeposTHOCTE TOro, YTO CTYAEHT CIACT dK3aMeH Mo aucuumiauHe A, paBHa 0,8. YcioBHas
BEPOSATHOCTH TOTO, YTO CTYAEHT CAAcT 3K3aMeH Mo aucuuiuinee B paBHa: 0,6 mpu ycioBuH, 4TO OH
9K3aMeH o aucuuminHe A cpact; 0,5 npu ycioBuu, uto — He cpacT. Heobxomumo HaiTtu
BEPOSATHOCTh TOTO, YTO 3K3aMEH XOTs OBl M0 OJHOW M3 ABYX JUCIUIUIMH CTYJIEHT: CAACT; HE caacT.
OmnpenenuTs ABISIOTCS JIM COOBITUS — cllada SK3aMEHOB 110 JucLuIInHaM A u B HezaBucuMbIMU?

r) B marazune nponarorcsa 10 TexeBu30poB, 3 U3 KOTOPBIX HMEIOT AedekTsl. KakoBa BEpOSTHOCTH
TOT0, YTO TMOCETUTEIIb KYIHUT TEJIEBU30p, €CJIN Ul BBIOOpa TeseBu3opa 0e3 AeeKToB MOHago0uTCs
He 0oJiee TpeX MOMBITOK?

3augrue 4
Heanb: nate 3HaHUS MMOJOXKCHUIM M3y4aeMOro Kypca W NMPUBHTH HABBIKM MPUMEHEHUS] MAaTeMaTUYECKUX
METOJIOB PEIICHUS 3a/1a4, B TOM YKCIIE, B chepe MpodheCCHOHATIBHOM ACITEIIbHOCTH.

1. [loBTOpEeHNE OmMpeneneHrnii OCHOBHBIX TTOHATHI TEMBI B (popMe KOHTPOJLHOTO OMpOca M IPOBEpKa
CaMOCTOSTENHHOW pabOTHI 110 BHIITOJIHEHHIO IOMAIITHETO 33IaHVIA.

2. Pemurs 3a1a4u:

10
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a) B ToproByio ¢upMy HOCTYNHIM TENEeBU30pPBHI OT TPEX MOCTABIIMKOB B OTHOIIeHMH 1: 4: 5.
[IpakTka mTOKa3ajia, YTO TEJNEBH3ODPHI, MOCTyMammue OT 1-ro, 2-T0 W 3-r0 TOCTAaBIIMKOB, HE
oTpeOyIoT peMOHTA B T€UYEHHE TapaHTHHHOTO CPOKa COOTBETCTBEHHO B 98%, 88% n 92% cmydaes.
Haiitu BeposiTHOCTB TOTO, YTO MOCTYNHUBILUI B TOProBYIO (PUPMY TEJIEBU30p HE MOTpeOyeT peMOHTa
B TEUCHHE TapaHTHHHOTO cpoka. [IpomaHHBIA TeneBH30p mOTpeOOBal pEeMOHTa B TEYCHHE
rapanTuiiHoro cpoka. OT Kakoro MocTaBIIMKa BEPOSTHEE BCETO MOCTYIMI 3TOT TeNEBU30DP?

0) CtpaxoBasi KOMIaHHUS pa3feNsAeT 3aCTPAaXOBaHHBIX KIMEHTOB MO KiaccaM pucka: | — manblid
puck, II — cpequuit, 111 — Gonpmoit puck. Cpenu 31ux kireHToB: 50% — nepBoro kinacca pucka, 30%
— Broporo u 20% — Tperbero. BeposATHOCTP HEOOXOAMMOCTH BBIIUIAYMBATH CTPAXOBOE
BO3HATrpaKJAeHHUE IS IepBoro kiacca prucka paBaa 0,01, sroporo 0,03 u tperbero — 0,08.

KaxkoBa BEPOATHOCTH TOI'O, YTO: 3aCTanOBaHHLII7[ KIIMCHT IMOJIYYUT ACHCIKHOC BO3HAIPAXKACHUE 3a
[IEpUOJ] CTPAaXOBaHMs;, MOMYUYMBIIMKA JEHE)KHOE BO3HAIPaKICHUE 3aCTPAXOBAHHBIA KIIMEHT
OTHOCHUTCS K IPYIIIE MaJIOro pucka?

B) B ypHe nBa GenbIx 1 TpU uepHBIX mapa. J[Ba Urpoka 1o oyepeny BHIHUMAIOT U3 YPHEI 110 1Iapy,
HE BO3Bpallas X o0paTHO. BEIMIPRIBAacT TOT, KTO paHblle BHIHET Oenblil map. Haiitu BeposSTHOCTD
TOT'0, YTO BBIUTPAET IEPBBIN UTPOK.

r) JlBa pyKOBOAMTENS IUIAHUPYIOT CO37aTh COBMECTHOE NpEANpHUATHE, €ClIM B TEUEHHE roja
KaXJIOMy W3 HUX yziaercsi copMHpOBaTh CBOIO JIONIO HAYALHOTO KanuTaia. BeposTHOCTH 3TOro
paBubl cootBeTcTBeHHO 0,4 1 0,7. [1o mcTeueHNM rofia BRIICHUIIOCH, YTO COBMECTHOE MPEATIPUATHE
HE MOXeT OBITh co3naHo. KakoBa BepOATHOCTh TOTO, YTO KaKABIH yYAaCTHUK CyMeJ HaKONUTh CBOIO
JIOJTF0 HAYaJIbHOTO KanuTama?

Ha Oom

n) B maHHbli pailoH M3Aenus MOCTaBISIOTCS Tpems (upmamMu B cooTHomeHunu 5:8:7. Cpemn
MIPOLYKUNHU TEepBOH (HUPMBI CTaHAAPTHBIE H3eausi cocTaBisitoT 90%, Bropoit — 85%, Tperbeil —
75%. HaiiTu BepOSTHOCTH TOTO, 4YTO: a) NIPHOOPETEHHOE H3AEINE OKAKETCS HECTaHIAPTHBIM;
0) npuoOpeTeHHOe U3/eNue OKa3aJloch CTaHAApTHBHIM. KakoBa BEpOSTHOCTH TOTO, HYTO OHO
W3TOTOBIICHO TPEThell pupmori?

e) Bcs mpoaykius 1exa mpoBepsieTcs IBYMS KOHTpPOJIEpaMH, MPUYEM MEPBBIA KOHTpOJEp
npoBepsieT 55% wuzmenuii, a BTOpONl — oCTalbHBIE. BEpOATHOCTH TOTO, YTO TEPBBIA KOHTPOIEP
MIPOITYCTUT HecTaHmapTHoe wm3aenue, paBHa 0,01, a Bropoit — 0,02. B3stoe Haymauy wuzmenwe,
MapKHpPOBaHHOE KaK CTaHIapTHOE, OKa3aJoCh HEeCTaHAAapTHHIM. HalTh BepOATHOCTH TOTO, YTO ITO
U37eTIHe IPOBEPSUIOCH BTOPHIM KOHTPOJIEPOM.

k) 13 ypHBI comeprkameil Tpu OeNbIX U ISTh YEpHBIX IIAPOB, JBA YEJIOBEKA BBHIHYIH IIOOYEPEIHO
no mapy (6e3 Bo3BpamieHus). KakoBa BepoOSTHOCTb TOrO, YTO IMEPBBIH BBIHYN OENbIid mIap, €ciu
BTOPOM BBIHYJI YEPHBII?

3) [IBa cTpenka MOOYEpeAHO CTPENsAioT MO MHUIIEHH J0 IMEepBOro momajgaHud. BeposTHoCTh
nmomaaaHus sl mepBoro crpenka pasaa 0,2, a mist Broporo — 0,3. KakoBa BEpOSTHOCTH TOTO, YTO
TIEPBEIH cleaeT OOJbINEe BRICTPEIOB?

3. BeposiTHOCTB, YTO Majyioe TpEANpUsATHE CTaHeT OaHKpOoTOM B TeueHue roma paBHa (,2. Haiitu
BEPOSITHOCTh, YTO U3 BOCBMU MAJIBIX MPEANPUSTHHI 32 IEPBBIi 01 00aHKPOTATCS 1Ba MPEIIPUATHSL.

Ha oom

Haiitn BeposSTHOCTH, YTO M3 BOCHBMH MAJIBIX IPEINPHATHI 3a MEePBEIH Tox 00aHKpOTATCsS Ooee
JIBYX TPEATIPHUSITHN.

3aundgrue 5

11
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Ienb: nate 3HaHUA MOJIOKEHUA M3Yy4aeMOI'0 Kypca M NPUBUTH HABBIKM NMPUMEHEHUS MaTeMaTHUYECKUX
METOJIOB PEIIeHUs 33/1a4, B TOM YHCIIE, B c(hepe mpodecCHOHATTBHON AESTeNbHOCTH.

1. IToBTOpEHHE Ompene/ieHHH OCHOBHBIX IMOHATHH TEeMbI B (hOpME KOHTPOJIHLHOIO OIpOca M MPOBEpKa
CaMOCTOSTENHFHON pabOTHI IT0 BHITOJIHEHHIO IOMAIITHETO 33/IaH¥IS.

2. B wuHCcTHTYTe OOyuaercst 730 cTynmeHTOB. BeposTHOCTH TOro, 4YTO J€Hb POXKICHHS CTYyACHTA
MIPUXOIUTCS Ha OIIPE/ICIICHHBIN JIeHb To/a, paBHa 1/365. Halitn Hanboree BEpOSTHOE YUCIIO CTYIACHTOB,

POOUBIIUXCA 1 SHBaps, OUCHUTH BEPOATHOCTH TAKOI'O COOBITHS.

3*. B rpymme obygaercs 36 cTyneHTOB. BeposSTHOCTE TOTO, UTO IeHh POKICHUS CTYIACHTA TIPUXOIUTCS Ha
OIpeIeIICHHBIH JeHb rojia, paBHa 1/365. OLeHuTh BEPOSTHOCTH TOTO, YTO, IO KpaiHel Mepe, 2 CTyeHTa
MMEIOT OJTMHAKOBBIN JIeHb POYK/ICHHS.

4. Qupma packiIaAblBacT pEKJIaMHbIE JIUCTKH MO IIOYTOBBIM siuKkaM. [IpexHuii ombiT paboThI
NoKa3bIBaeT, uTo Ha 500 peKIaMHBIX JIMCTKOB NPUXOOUTCS OAWH 3aKa3. OLEHUTb BEPOSTHOCTD TOTO, YTO
TPH Pa3MEIICHUH 25 THICSY JIMCTKOB YHCIIO 3aKa30B OyAeT paBHO 48.

Ha oom

OmeHnTh BEpPOSTHOCTH TOTO, YTO MPU pa3MENICHWH 25 THICSY JIMCTKOB 4YHCIIO 3aKa3oB OyneT
HaXOJUThCA B Mpenenax ot 45 mo 55.

5. Pemmnts 3anaun

a) YueOnuk nzgad tupakoM 10000 sx3eMInIsipoB. BeposaTHOCTH TOro, YTO SK3EMIULIP y4eOHHKa
cOpomrtopoBaH HemnpasmwibHO, paBHa 0,0001. HaiiT BEepOSATHOCTH TOTO, YTO: THUPaX COJCPKHUT 5
OpaKkoBaHHBIX KHUT; MO KpaiiHel Mepe 9998 KHUT cOpOIIOPOBaHEI IPABUIIBHO.

0) Jlna mopaxkeHust 1enu HeoOXOAMMO HE MeHee TpexX momnagaHuid. OmnpenesnTb BepOSTHOCTD
MTOPaXEHHUS LIEJIH, €CIIM BEePOATHOCTD TOMAAaHus NMPH KaxaoM BeicTperne paBHa 0,3 1 mpon3BoANTCS
STh BBICTPETIOB.

B) BeposTHOCTE TOTO, YTO IIPH OJTHOM BBICTpEIIE CTPENIOK IMOTAJIET B 1ecATKY, paBHa 0,6. CKOIbKO
BBICTPEJIOB JIOJDKEH CIHeNIaTh CTPEJIOK, YTOOBI ¢ BEPOSATHOCTHIO He MeHee (0,8 OH moman B IECSTKY
X0Ts1 OBl OIMH paz?

Ha Oom

r) [Ipu obOcnenoBannm ycTaBHBIX (DOHIIOB OAHKOB YCTaHOBJIEHO, YTO IATAs YaCTh OAHKOB MMEOT
ycraBablil (o cBeime 100 mmH. py6. Halitn BeposTHOCTH TOTO, uTO cpean 1800 6aHKOB MMEIOT
ycraBHbIH Qo cbime 100 miH. py0.: He MeHee 300; ot 300 mo 400 BKIIOUMTENBHO.

n) [lomBonHast Jomka aTakyeT Kpeicep, BBITyCKas MO HEMY OAHY 3a Jpyrod 4 TOpHe[sl;
BEPOSITHOCTh ToONajaHus kKaxjaoud — 3/4. Jlrobas w3 Topmen ¢ OJUHAKOBOW BEPOSATHOCTBHIO MOXKET
pobuth omuH u3 10 OTCEKOB Kpeiicepa, KOTOPBIC B PE3yJbTaTe IMOMAJaHMs HATIOJIHSIOTCS BOJIOM.
IIpu 3amomHEeHNN XOTS OBI IBYX OTCEKOB Kpelcep TOHET. BRUucInTh BEpOsSTHOCTH THOCIH Kpeticepa.

e) BepoarHocts TOro, uto coObiTe A TOSBUTCS XOTSA OBl ONMH pa3 MpPU OBYX HE3aBUCHMBIX
ncneiTaHusaX, paBHa (,75. HailTh BepoOSATHOCTh TOSBJICHHS COOBITHS B OIHOM HCITBITAHUU
(mpemmonaraercs, 9TO BEPOSATHOCTD MOSIBIICHUS COOBITHS B 000MX HCITBITAHMAX OHA U Ta JKe).

Tema 2. CryyaiiHble BeTHYMHBI

3andrue 1
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Ieasb: nare 3HaHMA MOJOKEHUM M3y4acMOIO Kypca U IPUBUTH HABBIKU IIPUMEHEHUS MAaTEMaTHYECKUX
METOJIOB PELICHHUS 33/1a4, B TOM YHCIIe, B cepe NpodeccnoHaIbHOM A TeIbHOCTH.

1. IloBropeHue omnpeneneHuii OCHOBHBIX MOHATHH TeMbl B ()OpME KOHTPOJIBHOTO OIIPOCa U NPOBEpKa
CaMOCTOATEIbHOM PabOTHI M0 BHITOIHEHHUIO OMAIIHETO 33/1aHMSL.

2. Pemuts 3amaun:

a) BeposATHOCTB TOTO, YTO CTYJCHT CAACT CEMECTPOBBIN K3aMEH B CECCHIO MO JuciiminHaM A u b,
paBubl cootBeTcTBeHHO 0,7 1 0,9. CoCTaBUTH 3aKOH PACHpEACICHUS YHMCIa CEMECTPOBBIX IK3aMEHOB,
KOTOPBIE CIIACT CTY/ICHT.

0) [ana cioydJaiinas BenmanHa X

Xi -1 1 2
pi 0,5 0,4 O, 1

HaiiTu 3aKoH pacrpezenenus ciy4aiiHbix Benmuuns: a) Y= 0,5X; 6) Z = X°.

[octpouts pynxyuro pacnpedenenus, Halumu mamemMamuyeckoe OXCUOAHUE, OUCHePCUID U

cpedﬁekeadpamuqeacoe OMKIOHEHUEe UCXOOHDBIX U NOJIYYEHHbIX C]lyl{aleblx 6ETUYUH.

3. Pemmts 3aaun:

a) BeposTHOCTh mopaxkeHUs: BUPYCHBIM 3a00JieBaHHEeM KycTa 3emiisiHuku paBHa 0,2. CocTaBUTh
3aKOH pachpeeNieHHs] YMCiia KyCTOB 3eMIITHUKH, 3apa)KEHHBIX BHPYCOM, M3 YETHIPEX MOCAXKEHHBIX
KYCTOB.

0) Knmmenter OaHka, HE CBS3aHHBIE IPYr C JPYyroM, HE BO3BPAIIAlOT KPEIUTHI B CPOK C
BeposaTHOCTEIO 0,1. CocTaBUTH 3aKOH paclpeneeHrs] Yucia BO3BPAIIEHHBIX B CPOK KPEIUTOB U3 5
BBIIaHHBIX. HaliTn MatemaTtndeckoe oxuaHue, JUCTIEPCHUIO U CPETHEE KBAAPAaTUIECKOE OTKIIOHEHUE
3TOM CIly4alHOW BEJINYHHBI.

B) B 6unere Tpu 3amaun. BeposTHOCT NpaBUIILHOTO pellieHns rnepBoi 3a1aun pasHa 0,9, BTopoit
— 0,8, Tpetbeit — 0,7. CocTaBUTh 3aKOH paclpe/icCHUS YKCIia MPABUIIBHO PEIICHHBIX 3a7a4 B Ouiere
Y BBIYUCIIUTH MaTeMaTH4EeCKOe OKHUAaHHUE U AUCIIEPCHIO ATOH CITyJailHON BeTMYHHBI.

r) Ciyuaitaple BemuIuHbI X U Y HE3aBUCUMBI M IMEIOT OIMH U TOT XK€ 3aKOH paclIpeAeICHUS:

3HaueHUe — X; 1 2 4

BepositHOCTD — pi 0,2 0,3 0,5

CoCTaBHTPH 3aKOH pacIipeneeHus cydalHbIX BennmanH 2X u X+Y. YoemuTtscs B ToM, 4T0 2X #
X+Y, Ho M[2X]= M[X~+Y].

Ha Oom

1) CTpenok BeleT cTpenb0y MO el ¢ BEPOSTHOCTHIO MOMagaHus mpu KaxaoM BeicTpene 0,2. 3a
Ka)K10€ TIOTIaJlaHre OH TMOJIy4YaeT 5 OYKOB, a B CIIy4ae MpoMaxa O4YKOB eMy He HaunuCisoT. COCTaBUTh
3aKOH pacHpeAeNieHrss YWClIa OYKOB, MOJYYEHHBIX CTPEIKOM 3a 3 BBICTpeNa, W BBIYUCIUTH
MaTeMaTHYeCKOe OXKUIaHUE ITOU CITyYallHOW BEIHMYUHBI.

e) KortposnpHaas pabora coctout u3 Tpex BolpocoB. Ha kaxkmblid Bompoc mpuBeneHo 4 OTBeTa,
OIUH U3 KOTOPLIX HpaBI/IJ'II)HI)II\/'I. CocCTaBUTh 3aKOH pacrpeaeicHsd 4Yucjlia NpaBUJIbHBIX OTBETOB IIpHU
MPOCTOM yTrajplBaHuu. HalTh MareMaTMdeckoe OXHUJIAaHWE W JUCIICPCHI0 3TOH CIy4YaiHON
BCJIIMYUHBI.

) HaliTi 3akoH pacrnpezeneHus Yuclia MaKeTOB TPEX aKIWH, IO KOTOPBIM BIIAZCIbIEM OyaeT
TIONTy4YeH JTOXOJI, €CITM BEPOATHOCTH MOMYUYEHHsI JOXO/a M0 KaKIOMY M3 HUX paBHAa COOTBETCTBEHHO
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0,5, 0,6, 0,7. Haiitu MaTeMaTH4eCKOE€ OXHAAHUE U IUCIEPCUIO NAHHOM CIIy4ailHOW BEIMYUHEI,
MTOCTPOUTH (DYHKIIMIO pacrpeieIeHHUs.

3) JIBa cTpenka chenaiy 1o JIBa BREICTpeNia [0 MUIIICHH. BepOsSTHOCTH MOMAJaHWs B MHIIICHD IS
riepBoro crpenka pasHa 0,6, mist Broporo — 0,7. Heo0xoammo: cocTaBUTh 3aKOH pacrpeiesIeHus 00IIero
YyClia ToNaJaHuid; HalTH MaTeMaTUYeCKoe OXKUIaHNUE U TUCIIEPCUIO ATOM CITy4ailHON BEJIMYHMHBI.

3ansarue 2
Heﬂbi JaTb 3HAHUA HOJ'IO)I(GHI/Iﬁ I/I3yqaeM0r0 Kypca n l'IpI/IBI/ITL HaBbIKN HpI/IMeHeHI/ISI MATCMATHUUYCCKUX
METOI0B pGH_IeHI/ISI 3aJ1a4, B TOM 4UCJIC, B C(bepe HpO(i)GCCHOHaHBHOfI JCATCIIBHOCTH.

1. [ToBTOpEeHME OTpEACICHNI OCHOBHBIX TOHATHHA TeMbl B (hOpME KOHTPOJBHOTO OMpOca W IMPOBEpKa
CaMOCTOSITETTFHOM PabOTHI TIO BRITOTHEHUIO IOMAIITHETO 3aaHusl.

2. Pemuts 3apaun:

a) U3 matm TBO3mMK 1nBe Oembie. COCTaBUTH 3aKOH paclpeieieHds U HaWTh (QYHKIUIO
pacmpeneneHuss CiIy4ailHOH BEJMYMHBI, BBIpaKalolled 4Yucio OelbIX TBO3OMK CpPeAd IBYX
OJJHOBPEMEHHO B3SITHIX.

0) Dk3aMeHaTop 3aJacT CTYACHTY BOINPOCHI, OKa TOT MPaBUJIBHO OTBe4aeT. Kak TOJBKO 4MCIIO
MPaBUWIBHBIX OTBETOB JOCTHTHET YETHIPEX JHUOO CTYIAEHT OTBETHT HENPaBUIBHO, 3K3aMEHATOP
npeKkpaniaeT 3a1aBarth BONPOCHl. BeposSTHOCTh MpaBUIILHOTO OTBETA Ha OIMH BOTIPOC paBHa 2/3.

CocTaBHTb 3aKOH pacnpesieieHns Yrcia 3alaHHbIX CTYJIEHTY BOIPOCOB.

B) JlaHbI 3aKOHBI pactpeeNeHHsI IBYX HE3aBHCUMBIX CIIy4aifHBIX BeTU4UH X U Y-

Xi

0

1

3

Pi

0,2

0,5

?

Vi

2

Pi

0,4

Haiitn BepodTHOCTH, C KOTOPBIMH CiIy4ailHble BEJIMYMHBI MPUHUMAIOT 3HAu€HHE 3, a 3aTeM
COCTaBUTh 3aKOH paclpelesieHUs Ciiy4yailHoi BenuuuHbl 3X - 2¥u npoBepUTh BHIIIOJHEHUE CBOMCTB
MaTeMaTHYECKUX OKUJAHUHN U TUCIIEPCUiL:

M[3X-2Y]|=3M[X] - 2M[Y], D[3X-2Y]=9D[X] +4D[Y].

r) JluckperHas ciaydaiiHas BenuuuHa X 3aaHa PAAOM PACIPENEIICHUS

Xi 1 2 3 4 5
p; 0,2 0,3 0,3 0,1 0,1

Haiitu ycnoBHYy10 BEpOSTHOCTD COOBITHA X< 5 IpH yCIoBUH, 4TO X > 2.

n) CrnyuaitHas BenmumHa X, cocpenoTodeHHas Ha wuHTepBaye (1;4), 3ajmaHa KBajpaTHYHOU
¢yuxuumeit pacnpenenenus F(x) = ax® + bx + ¢, umeronieit Mmakcumym nipu x = 4. Haiitu napameTpsl
a, b, ¢ ¥ BBIYMCIUTE BEPOSITHOCTD MOMAAAHKS CiIydaiiHoi BennunHel X B uHTepBai [2;3].

Ha 0om

e) Kaxxnprit mocTynaronuii B MHCTUTYT JOJDKEH CIaTh 3 3K3aMeHa. BeposTHOCTh ycreurHon
cnauu nepBoro 3kx3amena 0,9, sroporo — 0,8, Tpersero — 0,7. Ciemyronuii 35x3aMeH OCTYTAIONTUN
CIaeT TOJBKO B CiIy4yae YCHEIIHOW caaun npeabiayiiero. CoCTaBUTh 3aKOH pacIlpeieficHUs] ducia
9K3aMEHOB, CIABABIIHMXCS ITOCTYMAOIMIMM B HWHCTUTYT. HaliTh MaTemaTtwdeckoe OXUAAHHWE ITOH
CIIy4ailHOM BEJIMYMHBI.

k) Ha n1Byx aBTOMAaTHYeCKMX CTaHKAaX TPOW3BOMATCA ONMHAKOBBIE w3aenusl. JlaHbl 3aKOHBI
pactipenienieHus Yrcia OpakoBaHHBIX W3EIHNA, TPON3BOMMBIX B TEUSHHE CMEHBI Ha KaK/IOM U3 HUX:

a) IS TIEPBOTO 0) 11 BTOPOTO
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Xi

0

1

2

Pi

0,1

0,6

0,3

Vi

0

2

Pi

0,5

0,5

HeobOxomumMo: a) cOCTaBUTH 3aKOH pacHpelesieHHs YWClia MPOM3BOAUMBIX B TEUCHHUE CMEHBI
OpakoBaHHBIX M3IENUH OOOWMH CTaHKaMH; O) MPOBEPUTH CBOWMCTBO MaTeMaTWYECKOTO OXKHIAAHHUS
CYMMBI CITyYaiHBIX BEIUYHH.

3) CnyuaitHas BennunHa X 3aaHa GyHKIIUEH pacpeaeneHus
Ompux <o

Fx)={x*nmpHo<x =1
lnpux >1

HaiiTu: mimoTHOCTh BEPOSITHOCTH (X); MaTeMaTH4eCKOe OXKHMIAHWE; JHUCTICPCHIO; BEPOSTHOCTH
P(X=0,5); P(X<0,5); P(0,5 < X< 1); noctpouts rpadguxu @(x) u F(x).

I/I) Cﬂy‘-IafIHLIG BCIINYMHBI X1, X> HE3aBHCHUMEI 1 UIMEIOT OJIMHAKOBOE pacaopeacJICHUC!:

Xi 0 1 2 3
P 1/4 1/4 1/4 1/4

Hatitu: BeposaTHOCTH cOOBITHS X1 + X2 > 2 1 YCIOBHYIO BeposTHOCTh P(X1 + X2 > 2| X3 =1).

mpu x < 0;

k) Jana dynkums  f(x) = %

xe* mpux > 0.

Ilpn kakom 3HaueHnuu mnapamerpa C 3Ta (QYHKOMS SIBISIETCS IUIOTHOCTBIO pacipeleieHus
HEKOTOPOW HENpephIBHOHM ciydaiiHoW BenmuuHbl X? HaliTm Maremartmdeckoe OXHIAHHE W
JIMCTIEPCUIO CITyYalHOW BEJIMUMHBI X.

n*) CnyvaitHas BenwunHa X pacrnpeneneHa 1o 3akoHy CumrcoHa (paBHOOEIPEHHOTO
TpeyroiabHHKa) Ha oTpe3ke [-3; 3]:
A
x)
C
5
-3 0 3

HaiiTu: BeIpaykeHHs TUTOTHOCTH BEPOSITHOCTH f{x) M (yHKIWMM pactupexaenenus F(x); yucioBbie
xapakrepuctiuku M[X], D[X], u3[X]; BepostHocTs P(-3/2 < X <3) m moka3aTh ee Ha JaHHOM B
ycnoBuu rpaguke f{x) u moctpoeHHoM rpapuke F(x).

3ansarue 3 (B KOMIBIOTEPHOM KJIACCE)

Ieasb: nare 3HaHMA MOJOKEHUM M3y4aeMOIO Kypca U IPUBUTH HABBIKU IIPUMEHEHUS MATEMAaTHYECKUX
METOJIOB PELIECHHUS 3a/1a4, B TOM YHCIIe, B chepe NpodeccnoHaIbHOM A TEIbHOCTH.

1. IloBropeHue omnpeneneHuii OCHOBHBIX MOHATHH TeMbl B ()OpME KOHTPOJIBHOTO OIIPOCa U NPOBEpKa
CaMOCTOATEIbHOM PabOTHI MO BHITOIHEHHUIO OMAIIHETO 33/1aHMSL.

2. BeruncnuTh 3Ha4CHUs TUIOTHOCTH PaBHOMEPHOTO PAaCIIpEeIeHHs, COCPEIOTOYEHHOTO Ha MHTEpBae
[a, b], 3HaueHUST QYHKIIUK STOTO PABHOMEPHOTO PACHpES/ICHUs UIsi MacChBa apryMenTa ot -1 1o 4 ¢
mrarom 0,1. IlocTpoenue BeIOMHUTS it @ = 1, b = 3.
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[Ipu BBMMCIEHHH WCTONB30BaTh Jiornueckue (yHKumu. IlocTpouTh rpadMKe IUIOTHOCTH 3TOTO
PaBHOMEPHOTO pactpeeeHust ¥ (QYHKIMH 3TOTO pacTIpeAeIeHHs.

3. Manoe mnpemnpusATHEe OKa3bIBaeTCs OAaHKPOTOM B TEYEHHE Tofla C BEpOSATHOCTHIO p. Haiitn
BEPOSITHOCTH TOTO, YTO B T€UCHHE Tofa Oankporamu ctadyT 0, 1, 2, 3, 4, 5 MajbIX IPEIPHUATAN U3 TSATH
3aperuCTPUPOBAHHBIX B JAHHOM pETHOHE. BRIMUCIUTE ¢ Mcnonb30BaHueM ctaHnapTHor ¢hyHkimu Excel
(BMHOM.PACII) s p = 0,2; 0,3; 0,4; 0,5; 0,7; 0,8.

[Moctpouts moONyuYeHHBIE pacnpeneiaeHuss rpaduueckn. Haiith Hambonee BEPOSTHOE YHCIIO
MpeINpHUATHH, CTaBIINX OAaHKPOTaMH, ISl K&XKJOTO U3 YKa3aHHBIX 3HAUYCHUH BEPOSTHOCTH.

4. TloctpouTh TaOIMIly 3HAYEHHUH TJIOTHOCTH U (PYHKIIMU HOPMAIBHOTO pacrpe/ieieHHsI C IiapaMeTpaMu
a u O Ha uHrepBaie [-5, 5] ¢ marom 0,1 (¢ ucnomp3oBanMeM cTaHzaptHOH (yHkuun Excel
(HOPM.PACII)).

IMoctpouts rpaduky momydeHHBIX QyHKIMHA. [IpoaHani3upoBaTs 3aBUCUMOCTD (DOPMBI U TTOJIOXKEHHS
rpajuka OT 3HaueHHWH mnapamerpoB. OCTAaHOBUTHCS Ha TIpaduKax CTAHOAPTHOTO HOPMAJIBHOTO

pacnpenenenus (a =0; o= 1).

5. Ucnions3oBanune HopManm3oBaHHbIX 3HaueHn (HOPMAJIM3ALIAA).

[IkonpHUK yyacTByeT B IBYX onumMnuanax. Ha ogHoit on HaOpan 70 Gasos, Ha apyroii — 80. ['ne on
BBICTYNIHJI yIadHee, ecli CpeqHWi Oaiun ydacTHHKa TepBoi onmmmmuansl paBeH 60, a Bropoir — 70,
CTaHIAPTHOE OTKJIOHEHHE B IIEPBOM CITydae paBHO 5, a BO BTopoM — 10?

Ha Oom
IMoctpoenne u aHamu3 TpadukoB IUIOTHOCTEH W (yHKUOMA pacnpeneneHuid Ilyaccona u
SKCMIOHEHIIMATIFHOTO C WCHONb30BaHneM cTaHmapTtHeIX QyHkiwin Excel (ITYACCOH, SKCITPACII) mo
3aJJaHHT0, BBIJAHHOMY Ha 3aHSTHH.

OO0pa3zoBaTesbHbIE TEXHOJIOTMH: TPUMEHEHUE BBIUMCIUTENBHON TEXHHUKH C COOTBETCTBYIOLIMM
MPOrpaMMHBIM 00ECIIEUCHUEM M MYJBTUMEANMHON anmapaTypabl.

3ansaTue 4

Ienb: nate 3HaHUA MOJIOKEHUA M3Yy4aeMOI'0 Kypca M NPUBUTH HABBIKM NMPUMEHEHUS MaTeMaTHUYECKUX
METOJIOB PEIICHHUS 3314, B TOM YHCIIe, B chepe MpodecCHOHATEHON eI TeITLHOCTH.

1. IloBTOpEHHE Ompene/ieHH OCHOBHBIX IMOHATHH TEeMbI B (hOpME KOHTPOJILHOTO OIpOca M MPOBEpKa
CaMOCTOSTENHFHON pabOTHI IT0 BHITOJTHEHHIO JIOMAIITHETO 33/ 1aHVIS.

2. Pemuts 3amaun:

a) YcrpoiictBo coctout 13 1000 3memMeHTOB, pabOTAIOIIMX HE3aBUCHMO OAMH OT Apyroro. BeposTHocTs
OTKaza JIro0Oro »JieMeHTa B TeueHue BpemeHu ¢ paBHa 0,002. HeoOxomumo: a) COCTaBUTH 3aKOH
pacrpeneseHns OTKA3aBILIMX 32 BpeMsi 7 JJIEMEHTOB; 0) HAWTH MaTeMaTHYECKOe OXKUAAHUE W ITUCIIEPCHIO
9TOW CIIy4aiiHOW BEMYHHBI;, B) OINPENCIUTH BEPOSTHOCTH TOTO, UTO 32 BPEMsI ¢ OTKAXKET XOTS ObI ONUH
JNIEMEHT.

6) Cpemnee Bpemsi Oe30Tka3HOW paboThl mpuOopa paBHo 80 u. Ilomaras, uto Bpemsi Oe30TKa3HOM
paboTel TIpHOOpa MMEET TOKa3aTeIbHBI 3aKOH PACHpENeNiCHNs, HATH: a) BBIpAKEHHWE €T0 IUIOTHOCTH
BEPOSTHOCTU U (PYHKIUH paclpesesieHust; 0) BEpOSITHOCTB TOro, 4To B TedeHue (He Menee !) 100 1 npubop
HE BBIAZIET U3 CTPOSL.

Ha Oom
B) JlnuTensHOCTh BpeMeHH 0e30TKa3HOM paboThI SlIeMEHTa UMEET TOKa3aTelIbHOE paciipe/ieieHUe

F(@)=1-e"&>0).
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Haiitu BeposITHOCTB TOTO, UTO 33 BpeMsl AJUTEIBHOCTHIO ¢ = 50 4.: a) SIeMEHT OTKaxeT; 0) aIeMeHT He
OTKaXKET.

3. Pemmts 3amaum:

a) Tekymass 1eHa aKOMd MOXKeT OBITh CMOJCNMPOBAaHA C IIOMOIIBI0 HOPMAIBHOTO 3aKOHA
pacrnpenesieHus ¢ MAaTeMaTHIeCKUM OXKHUIaHUEM 15 y.e. U CpeTHUM KBaJ[paTiuecKuM oTKIIoHeHHeM 0,2 y.e.

Haiiti BeposTHOCTB TOTO, UTO II€HA aKIyy: a) He BhIme 15,3 y.e.; 0) He HIKe 15,4 ye.; B) oT 14,9
mo 15,3 ye. C mnoMoOmpl0 mpaBuiia TpeX CUTM HAWTH TPAHUIIB, B KOTOPBIX OyJIET HaXOAUTHCS
TEKyIIas [[CHA aKIIHH.

0) KopoOku ¢ koH(peramu yIakoBBIBAIOTCS aBToMaTtHdyeckd. Mx cpenusst macca paBHa 540 T.
U3BecTHO, 4TO Macca KOpoOOK ¢ KOoH(eTaMu MMeeT HOpMaIbHOE pachpereneHue, a 5% KopoOoK UMeoT
maccy, MeHsITyto 500 1. KakoB mporieHT KopoOoK, Macca kotopbeix: a) MeHee 470 r; 6) ot 500 no 550 T;
B) 6omee 550 T; T) ommgaercs ot cpeaHelt He 6ornee, geM Ha 30 T (110 a0COIFOTHOH BEIHMUINHE)?

Ha dom

B) CiydaitHas BennuMHa X pacrpesiesnieHa 10 HOPMaJIbHOMY 3aKOHY C HYJIEBBIM MaTeMaTHYeCKUM
OKuIaHueM. BeposTHOCTE momaaHus dTol CIyJaiHON BETMYMHBI Ha OTpe30K oT -1 mo +1 paBHa 0,5.
Haiitn BeIpaykeHs TWIOTHOCTH BEPOSITHOCTH ¥ (DYHKITH PACIPEACICHUS CITydaiiHONW BeTHUHHBI X.

r) JyinHa u3roraBIMBaeMOl aBTOMAaTOM AETANU MPEACTaBIAECT cOOOW CIy4ailHYIO BEIHUYMHY X,
pacrpeneneHHyo 10 HOpMalbHOMY 3aKOHY € IapaMeTpamMu m, = a = 15¢M., 6, = 0,2 cm.

Haiitu BeposTHOCTh Opaka, eciii AOMycKaeMble pa3Mepbl IeTalu AOJDKHBEI ObITh 15 + 0,3 (cm).
OnpenenuTs Kakyto TOYHOCTb JJIMHBI MO>KHO FapaHTHPOBATh C BEpoATHOCTHIO 0,977

4. Pemuts 3ama4u:

a) ABTOOYCHI HEKOTOPOTO MapHIpyTa HUAYT CTPOTO IO PACHHCAHWIO W WHTEPBAJIOM 7 MUHYT.
CoctaBuTh (DYHKIUIO IJIOTHOCTH CIyYalHOW BeNWYUHBI 7 — BPEMEHHM OXKHIAHUM OYEPETHOTO
aBTOOYyCa MacCca)KUpOM, KOTOPBIH Haynady IMOJIOIIEN K OCTaHOBKe. HaiiTH BEpOSTHOCTH TOTO, YTO OH
Oynet *xmath aBTOOYC He Ooree Tpéx muHyT. Haiiti pyakmmro pacnpenenenus F(7).

Ha 0om
0) MHchopITeIBalOT TpW dJEMEHTa, KOTOpPBIE paboTaloT HE3aBUCHMO OIWH OT JPYToro.
JITUTEenbHOCTh BpeMeHH O€30TKa3HOW paboThl 3JEMEHTOB pacrlpeseiicHa M0 IMOKa3aTeibHOMY
3aKoHy: JUIs epBoro snementa Fi(f) = 1- e*"; s Broporo Fi(f) = 1- ¢"¥; nis TpeThero snemMeHTa
F5(t) = 1- ¢ HaiiTu BEpOATHOCTH TOTO, YTO B MHTepBaie BpeMeHH (0,5) 4acOB OTKaXKYT: TOJIBKO

OWH 2JICMCHT,; TOJIBKO ABa 3JICMCHTA, BCC TPH 2JICMCHTA.

3augrue 5
Henb: gaTe 3HaHUS MONOKEHUM U3y4aeMOro Kypca U MPUBUTHh HABBIKA MPUMEHEHUS MATEMATHUYECKHUX
METOJIOB PELICHHUS 3a/1a4, B TOM 4Kcie, B chepe npoecCHOHANBHON AATSIbHOCTH.

1. IToBTOpEHNE onpeneseHnii OCHOBHBIX MOHATHN TEMBI B JOpME KOHTPOIBHOTO OMpOCca M MPOBEpKa
CaMOCTOSITEIBHOM Pa0OTHI 110 BBITIOIHEHHIO JOMAIIHETO 33 JaHNSI.
2. Pemuts 3amaun:

a) Otnmenenne 6anka oocirykuBaeT B cpeaaeM 100 kimeHTOB B AeHb. OIICHUTH BEPOSTHOCTH TOTO,
YTO CEroJHs B OT/AeNeHUH OaHka OyzneT oOcmyxeno: 6onee 150 knuentos; He 6osee 200 KIUEHTOB.

0) OnekrpocTanuus oocayxuBaeT ceTb Ha 1600 31eKTposamIl, BEpOSTHOCTh BKIIOUCHHS KaX 10U
U3 KOTOpBIX BeuepoM paBHa 0,9. OueHNUTh ¢ IOMOIIBI0 HepaBeHCTBa YeObllieBa BEpOSITHOCTh TOTO,
YTO YHCJIO JIaMII, BKJIFOUEHHBIX B CETh BEUEPOM, OTIMUYAETCS OT CBOEr0 MaTeMaTHYECKOrO OXKUIaHUS
He 6ostee ueM Ha 100 (o abcomroTHOM BenmunHe). HailTi BEpOSTHOCTB TOTO e COOBITHS, UCTIONB3YS
CJIEJICTBHE U3 MHTErpalIbHOU TeopeMbl MyaBpa—Jlamaca.
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B) B TeueHue Bpemenu ¢ skcruryatupytotrcst S00 mpubopoB. Kaxaslit mpubop nMeeT HaeKHOCTh
0,98 u BBIXOAWUT W3 CTPOS HE3aBHCHMO OT Apyrux. OIEHHUTH C MOMOIIBI0 HepaBeHCTBa YeObImena
BEPOATHOCTh TOTO, YTO JOJS HaASKHBIX MpuOopos oraumuaercs ot 0,98 me 6omee wem Ha 0,1 (110
a0COJTIOTHOM BEITHUIHMHE).

r) CKOIbKO HYXHO TIPOM3BECTH WM3MEPEHUM, YTOOBI C BEPOATHOCTHIO, paBHOU 0,9973,
YTBEpKIaTh, YTO IOTPEIIHOCTh CPENHEH apU(PMETHYECKON pe3yabTaTOB ATHX H3MEPSHUHA He
mpesicuT 0,01, ecnmu wW3MepeHHE XapaKTepU3yeTCs CPEeTHUM KBaJIPAaTUYECKUM OTKIOHEHHEM,
paBubeM 0,037

Ha Oom

1) CpenHee U3MEHEHHE Kypca aK[MHM KOMIIAHUW B TEUCHHE OJHUX OMPIKEBBIX TOPIOB COCTABISET
0,3%. OueHuTh BEpOATHOCTH TOTO, YTO HA ONMMKAUIINX TOprax Kypc u3MeHuTcs Oosee ueM Ha 3%.

e) B cpemnem 10% paGoTocrnocoOHOrO HacelieHUs ropoaa — Oe3paborHbie. C TOMOIIBIO
HepaBeHCTBa YeObllIeBa OLEHUTh BEPOATHOCTH TOTO, YTO YpPOBEHb 0e3paboTuibl  cpeau
obcnenoBanHbIXx 10 000 paboTOCIIOCOOHBIX JKUTENEH ropoaa Oyaer B npeaenax ot 9 go 11%.

k) 1o ombITy paboThl CTPaxoBOM KOMITAHUH, CTPAXOBOW CITydail MPUXOAUTCS Ha Ka)AbIH MATHINA
nmoroBop. OIEHHUTH ¢ TMOMOIIBI0 HepaBeHCTBa YeOblmmeBa, CKOIBKO JOTOBOPOB CIENYET 3aKIIOUYHTD,
YTOOBI C BEpPOSATHOCTHIO 0,9 MOXKHO OBLIO yTBEPXKIATh, YTO JOJS CTPAXOBBIX CIy4aeB OTKIOHUTCS OT
0,2 ve Oonee yem Ha 0,01 (10 MOmYIFO). YTOUHUTH OTBET C TIOMOIIBIO CIIEACTBUS M3 UHTETPAITBHOM
Teopembl MyaBpa—Jlamaca.

3) B memsax xouTpons u3 naptud B 100 SIIMKOB B3SJIM MO OJHOM JETald M3 KaXAOTO SAIUKA U
H3MEpWIN UX JIHHY. TpeOyeTcs OLEHUTh BEPOSTHOCTH TOTO, YTO BBIYMCICHHAS 110 JAHHBIM BBIOOPKH
CpemHss ITUHA JACTAIA OTIIMIACTCs OT CPEAHEH IITMHBI IeTall BO BCel mapTuu He 6onee ueM Ha 0,3
MM, €CJIM U3BECTHO, YTO Cpe/lHEee KBaIpaTHIeCKOe OTKIOHEHHE He TpeBbimaet 0,8 M.

3angrue 6
Iesb: 1aTh 3HAHUS TMOJOKEHUN N3ydaeMOro Kypca ¥ IPUBUTH HABBIKK PUMEHEHHSI MATEMATHIECKUX
METOJIOB PEIIeHHUs 3a/1a4, B TOM 4Hce, B chepe mpodecCHOHANBEHON A TeLHOCTH.

1. HOBTOpCHI/IC OHPCL[GHCHI/Iﬁ OCHOBHEIX ITIOHSITUH TEMBI B (1)opMe KOHTPOJIBHOT'O OIpOCa U MPOBEPKa
CaMOCTOSTEIIbHOMN pa6OTI>I 110 BBIIIOJTHCHUIO AOMAIIHECTO 3aaHU.

2. Pemuts 3agaun:

a) 3aKOH pachlpelieNieHns] JBYMEpHOW cCiydailHOW BEIMYMHBI 3a/aH X(\) Y (;’11 0})6
TaOIUIICH: 1 0,3 | 0,18
Hatit ogHOMEpHEIEC 3aKOHBI pacpeneieHust kommoneHT X, ¥ u P(X>Y). 2 0,2 | 0,16
0) 3akoH pacrpefeneHus IBYMEPHOW CIyYailHOW BENWYMHBI 3aaH X7 1 5
Tﬂ6J'[I/ILI€I>i§ -1 0, 3 O, 25
Omnucate yCIOBHbIE 3aKOHBI paclpeiesieHNs: CIIy4aiiHOM BelMuuuHbl X 0 0,1 0,05
IIpY yCJIOBUH, 4TO Y = 2, ciydaiiHON Benn4uHbl Y npu  ycnoBuw, 4ro X = 1 0,2 0,1

-1.

Ha oom

B ycnoBusx 3amaun 20) omucark YCJIOBHBIE 3aKOHBI paclpelefieHHs: CIy4alHOW BeTHMYUHBI X
IIpH yCIIOBUH, 4TO ¥ = 1, U cimyyaiiHol BennuuHbI Y ipu ycinoBud, uro X = 1.

3. Pemuth 3amaun:

a) 3aKOH pacIpeeTcHAs JBYMEPHOU CITyJIaifHON BETMUHMHBI 3a1aH X } 4 001 é 052
TabmIIei: 2 0 103 0
4 0,1 103 018
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Onpeaem/m,, 3aBUCHUMBI NI HE3aBHCHUMbI KOMITOHCHTBI X, Y.

Onpenenurs m ,m,,D,,D ,0,,0 Ky, Pyy-

6) 3akoH pacrpeneieHus aByMepHoH ciywaiimoit | X\ YV | 0 1 2 3
BEMYMHBI 3a]aH TaOJIULIEH: 1 01 01 ]01 01
B . ) i 2 0,05 | 0,05 | 0,05 | 0,05
BISICHUTD cily4aifHble BEJINYUHBI: 3aBUCHMBI;
3 o1 1]017]01 ] 01
KOpPEJMPOBAHHBI.
Ha Oom
3aKoH pacHpeleneHds IBYMEPHOW Ciy4dailHOW BENMYUHBI, 3aJ1aH X\Y 1 2
TaOIMIei: -1 0.15 | 005
B N 0 0,3 0,05
BISICHUTB, 3aBUCUMBI WJIN HET CIIy4aliHble BETHYUHBI. 1 0.35 0.1
4. Pemnts 3amaun:
JIBymepHass ~ ciydyailHas ~ BenMuMHa  3ajaHa  3akoHoM | X \ Y -1 0 1
pacrpeneneHus: -1 0,2 0,1 0,3
HalitTu ycnoBHOE MaremMaTUyecKoe OXHUAAHHWE CIy4alHON 1 0,05 0,15 0,2

BEIWUYMHBI X MIpH yclIoBUH, 4TO ¥ = 0.
Ha Oom

B ycnoBusix 3amaun 4) HaiiTH yCIIOBHOE MaTeMaTHYeCKOe OKUIaHWE CITy9aifHOW BETHMYUHBI Y Ipu
ycIoBUH, 9TO X = -1.

3augrue 7
Henb: gaTh 3HAHUS MOJIOKEHUH U3y4aeMOro Kypca U MPUBUTHh HABBIKA MPUMEHEHUS MaTEMAaTHIECKIX

METOJIOB PEUICHHUS 3a/1a4, B TOM YHCIe, B chepe mpodecCHOHANBHON AeITeNFHOCTH.

1. IToBTOpEHNE ONpeneneHnii OCHOBHBIX MOHATHH TeMBI B (hopMe KOHTPOJIBLHOTO OIpoca M MPOBEpKa

CaMOCTOSTEIbHON padOThI 110 BEIIIOIHEHUIO IOMALIHET0 3a1aHMUsl.

2. JIBymMepHas ciydaiiHasi BeTMUMHA 3a1aHa JuddepeHunansHoi GyHKuneit

_0C, npu x* +y? <l

Sy (X, ) =0 s

00, npu x~ +y- =I;
Haiitu moctostaayto C.

3. M3BecTHA QyHKIMS IUIOTHOCTH IBYMEPHOW CIy4aiiHOM BETMYHHBI

Daxy, npu (x,y)€ D;
Sy (X, ¥) =10
0 0, npu (x,y)&D.
O6nacts D — kBajipat, orpaHmdeHHbIH npsiMbiMu X = 0; x = 2; y =0; y = 2. Haiitu koadurueHr a.
4. N3BecTHA (DYyHKIWS IDIOTHOCTH ABYMEPHOM CITyYalHOM BEITMUNHBL;
A
A (L+x)(A+y?)

S (x, ) = x,yER.

Haiitn Bemmunay A u dysximro pacnpenenerus £ yy (X, ).

5. Halitn mioTHOCTH pacmpeAeneHus IBYMEPHOHW CIy4ailHOM BEJIMYMHBI, €CJIM W3BECTHA (YHKLIUS
pacnpeneneHus:

19



20
[ IPRRRYRRTEI: N

o I,

Ha Oom

JBymepHas cirydaiiHas BenmuanHa 3a7aHa TuGhepeHIHanbHON HYHKITHEH:

0C, -1=x<2,1=<y<3;

Sxr (%, ¥) =1
0 0, unaue.

Haiiti mocrosiaayto C. OnpenenuTh, 3aBUCUMBI WM He3aBHCHMbI KoMIIOHEHTHI X, Y. Haiiti dyHKImio

pacnpenenenus £ yy (X, 1).

Tema 3. Ciryuaiinble npouecchl

3anarue 1
He.m;: JaTh 3HAHUA HOJ'IO)KCHI/Iﬁ I/I3yqaeM0r0 Kypca nu HpI/IBI/ITB HaABBIKHU HpI/IMeHeHI/ISI MaTeMaTHu4dcC-

KHX MCETOHOB pCHICHHUS 3a/ia4, B TOM 4YUCJIC, B C(bepe HpO(I)eCCPIOHaHLHOﬁ ACATCIBHOCTH.

1. [loBTOpEeHue onpeaeneHuil OCHOBHBIX MOHATUI TeMBI B (popMe KOHTPOIBHOTO OIIpoca M MPOBEPKa
CaMOCTOSITEIbHON Pa0OTHI 1O BBIIOJIHEHUIO JOMAIIHET0 3aJaHusl.

2. Pemuts 3amauy:

Cnyuwalinelii nmponecc onpezensercss dopmynoii: X (2) =Xe (¢ >0), tme X — ciydaiinas
BEJIMYMHA, pACIpEleeHHas 110 HOPMaJbHOMY 3aKOHYy C IlapameTrpamMu @ | o°. Haiitu
MaTeMaTHYeCcKoe OKHIaHWe, TUCTIEPCHIO, KOPPEISIIUOHHYI0 U HOPMHPOBAHHYIO KOPPEISLINOHHYIO
(byHKIIHIO CITy4aifHOTO ITpoIiecca.

3. Pemuts 3amaun:

IMoctpouts rpad cCoCTOSHUI CHCTEMBI § — aBTOMAIIHHBI, KOTOpPask MOXKET HAXOAUThCS B OJHOM M3
MATH BOBMOXKHBIX COCTOSIHUIA: ) — WCMpaBHa, paboTaeT; §> — HEHCIpPaBHA, OXKHUIAET OCMOTPA; S5 —
ocMaTpuBaeTcs; S; — peMOHTUpPYeTCs; Ss — CITUCaHa.

Ha Oom

[Toctpouts rpad cocTosHHN CHCTEMBI S, MpeACTaBISAIOMEH COO0H 3IEKTPUUYECKYIO JTaMIIOUKY,
KOTOpasi B CIy4aliHbIi MOMEHT BpPEMEHH MOXET OBITh JINOO BKJIIOYCHA, JIMOO BBIKIIOYCHA, JTHOO

BBIBEJICHA U3 CTPOSI.

4. Pemuts 3amaun:
B MoMeHTBI BpeMeHH ¢, £, t; TpousBoauTcs ocMoTp OBM. Bo3moxkHbie cocTosiHIsI DBM:
S| — IOTHOCTHIO MCTIPaBHA; .S, — UMEET He3HAYNTENbHbIE HEUCIIPABHOCTH; S5 — NMEET CyIIECTBEHHBIE
HEHUCIPaBHOCTHU U MOKET pelaTh OrpaHU4YEHHbIN KPYT 3371a4; 4 — MOJHOCTHIO BBINUIA U3 CTPOSL.
Marpuiia nepexoja UMEET BU/I:
H 0,3 0,4 0,1 O,2H
0o 02 05 03[
Do o 04 o6
H 0 0 0 1 H
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[Moctpouts rtpad coctosHui cuctembl. OmnpeAenauTs BHJ MaTpHLbl Iepexola Mocjie Tpex

MIPOBEPOK.
Ha Oom

[To HeKkoTOPO# 1eH BeeTCs CTPesib0a YETHIPhMS BBHICTPEIaMU B MOMEHTHI BpEMEHU £, b, b3, L.

Bo3moxnbie coctosHUs 1enu (cuctemsl S): 8 - 1menbp HeBpenuma; S, - IeNb HE3HAYUTEIHHO
MOBPEXIEHA; S5 - IeTh MOMyYria CyIIECTBEHHbIE TIOBPEXICHUS; S4 - IETb MOJHOCTHIO IMOpaXKeHa
(He MOXeT QYHKIIMOHHPOBATB).

Pa3zmeuenHsIi rpad) coCTOSHUI CHCTEMBI TOKa3aH Ha PUCYHKE:

o
ra
3

B HavanpHBIE MOMEHT 1LI€Nb HaxXoguTCsad B COCTOSHHUU S (HC HOBpC)K,[[CHa). OHpe[{eJ’II/ITL
BCPOATHOCTH COCTOSIHUI CJIN MMOCJIC YCTBIPEX BBICTPCIIOB.

3andrue 2
He.]'ll)l JaTh 3HAHUA HOJIO)KCHI/Iﬁ H3yqaeMor0 Kypca nu HpI/IBI/ITL HaABBIKHU HpI/IMeHeHI/HI MaTeMaTHu4dcC-

KHX METOJIOB PEILICHU 3a/1a4, B TOM 4YHClie, B cepe npodeccruoHanbHOM AesITeILHOCTH.

1. [ToBTOpEHME ONpeneIcHIIT OCHOBHEIX ITOHSATHH TEMBI B (HOpME KOHTPOJIBHOTO OMPOCa U IMPOBEPKa
CaMOCTOSITEIIHHON paOOTHI TIO BHITIOTHEHHUIO JIOMAIITHETO 33 /[aHMsl.

2. Pemuts 3anaqu:

Ha aBromaTtnueckyro TeneOHHYIO CTAaHIMWIO TOCTYMAeT NPOCTeHmuil (cTannoHApHBIN
MTyaCCOHOBCKUIN) MIOTOK BBI30BOB C HHTEHCUBHOCTHIO 4 = 1,2 BBI30BOB B MUHYTY. HaifT BEpOsSTHOCTh
TOTO, YTO 3a JJB€ MUHYTHI: a) HE IIPUIET HU OJHOTO BbI30Ba; O) MPHUICT POBHO OJMH BBI30B; B) IPUAET
XOTs1 OBbI OJJH BBI3OB.

Ha oom

CpenHee 4nCIIO 3aKa30B HA TAKCH, MOCTYMAIOIINX Ha JUCIETYEPCKUH ITyHKT TAKCONapKa B OAHY
MHHYTY, paBHO 3. HaiiTi BEpOsITHOCTB TOT0, 4TO 32 ABE MUHYTHI HOCTYIIUT: &) 4 BbI30Ba; 0) XOTs ObI
OJMH; B) HU oHOTO BbI30Ba. ([10TOK 3a5BOK MPOCTEHIINI — CTAlIHOHAPHBII ITyaCCOHOBCKH).

3. Pemuth 3agauy:
HaiiTi npenenpHbIe BEPOATHOCTHU AJIS CHCTEM S, Tpad) KOTOPBIX H300paKeH Ha PUCYHKE:
a) — B ayauTOpuu, 0) — Ha 0om.

2 So 4
/ 3 3 2 3
Sy S5 S Sy S
1 ) 5 4
S;
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a) 0)

4. Haiitu craiimoHapHbIe BEPOSITHOCTH U1 MapKOBCKOro mpouecca, 3aJaHHOro rpad)oM IepexoioB
COCTOSIHMH M 3HAYEHUSMHU MHTEHCUBHOCTEH Iepexofa:

Ha Oom

3augarue 3
Hean: 1aTh 3HAHUS TMOJIOKEHUI N3y4aeMOro Kypca W MPHUBUTH HABBIKA TPUMEHEHHS MaTeMaTH4eC-
KHX METOJIOB PEILICHUS 3a/1a4, B TOM 4YHCIie, B chepe npodeccrnoHaabHOM AeSITeIbHOCTH.

1. IToBTOpEHNE OmpenereHni i OCHOBHBIX MOHATHAN TEMBI B OpMeE KOHTPOIBHOTO OMPOCca M MPOBEpKa
CaMOCTOSITEIBHOM PadOTHI 1O BBHIIOIHEHHIO JOMAIIHET0 3aJaHusl.
2. Pemuts 3a1auu:

a) MMeercst cTaHIUs CBSI3M C IByMs KaHajiamMu (# = 2), IHTEHCHUBHOCTh MOTOKA 3asiBOK + = 1,5
3asBKH B MUHYTY; CpEAHEE BpeMsl 0OCITyKUBAHUS OHOMN 3asBKU £37,; = 2 MHH., BCE TIOTOKH COOBITHIA
— mpocteimme. Haiitn ¢uHANTBHBIE BEPOSTHOCTH COCTOSHUN W XapaKTePUCTHUKU 3(PPEKTUBHOCTH
CMO.

0) Cucrema IIBO u3 6 KOMIUIEKCOB MPHUKPHIBAET OOBEKT, HA KOTOPHIA MPOM3BOIUTCS HAJET
IPYIION CaMOJIETOB CO CpelHEeH MHTCHCUBHOCThIO + = 4 cam./mMuH. CpemHee Bpems oOcTperna

OJIHOM LEenH OTHUM CpeacTBoM .5, —0,5 wmun. Onpenenuts OCHOBHBIE MMOKA3aTENH CHCTEMBI

I[IBO B mpenmoiokeHUH MaJioro BpeMEHH NpeOBIBaHMs caMojeToB B 30He ee aeictBusa (CMO c
OTKa3aMmu).

Ha oom

B) Ha aBTOMOOMIIBHYI0 MO¥IKY, cOCTOSIITY O U3 3 OOKCOB, MPHOBIBaET B CpeHEM 4 aBTOMOOHUJIS B
Yac, A 00CIyXKMBaHHs Ka)KIOTO U3 KOTOPBIX 3arpauuBaeT B cpeaneM 0,5 yaca. BBuay akTuBHOM
KOHKYPEHLIMH B 3TOH cepe On3Heca NpuObIBILINI aBTOMOOWIIb JOIKEH 00CITYKUBAaThCsl HEMEIJICHHO
nocyie npuObITHA. OneHUTh 3QHEeKTHBHOCT PA0OTHI MPEIIPUSITHSI.

3. Pemnts 3ama4n:

a) Bo3ayiiHas pa3Benka BCKpPhIBaeT B cpeaHeM 6 0O0BEKTOB NMPOTHBHHMKA B Yac, JUISl MOPAYKSHHS
KOTOPBIX BBIIEISIETCS 3 JEKYpPHBIX OTHEBBIX cpencTBa. OTHEBOE CPEICTBO Ha MOPAXKEHHE OOBEKTa
3arpaunBaeT B cpemHeM 0,5 waca. BBumy ObICTporo W3MEHEHHS OOCTAaHOBKH BCKPBITHIH OOBEKT
JIOJDKEH 00CTpenuBaThCs HEMEUICHHO Tocie ero oOHapykeHus. OneHuTh 3)(PpEeKTUBHOCTh OTHEBBIX
CPEICTB, BBIICJICHHBIX JIJISl YHUYTOXKEHHUS 0OBEKTOB IPOTHBHUKA, KOTOPHIE BCKPHIBAIOTCS BO3AYIIHON
pa3BeaKoil.
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0) OnpenenuThb, CKOJIBKUMH JUHUSIMH TeJIe(HOHHON CBSI3U HEOOXOIUMO COCIUHHTH JBa MyHKTA
YIIpaBJICHUS TSI OOSCIICUCHHS HaIeKHOCTH TeneoHHOro ooMeHa He xyxe 0,8 (0Tka3 B COeTUHEHUN
10 MIPUIMHE 3aHATOCTH KAHAJIOB B CPEIHEM 3a AMHHUIY BPEMEHH JOJDKHBI Moiny4ars He 6oiee 20%
abonenToB). [1o ombITY 32 OZIHY MUHYTY MOCTYIAET B CPEeHEM 1,5 3aBKH HA TIEPETOBOPHI, & CPEIHSS
MPOJIOJDKUTEIBHOCTD PA3TOBOPOB COCTABIISAET 2 MUHYTHI.

Ha Oom

B) Paccumraiite mnorpebHOe UHCIO KaHaJIOB i oOecriedeHuss TenedOHHOM CBsS3M Ha
HAINpaBJICHUU CBS3U C BXOIIMM NOTOKOM <+ = 20 3asBOK B yac. BeposTHOCTH 0OCITy)KMBaHHS
3as1BOK JI0JDKHA OBITH He MeHee 0,9. CpemHee BpeMst 00CTyKUBaHHS OJJHOTO Pa3roBopa - 6 MUH.

3andgrue 4
Hennb: gate 3HaHUS MOJOXKEHUN M3y4aeMOro Kypca W MPUBUTH HABBIKM NPUMEHEHHUS MaTeMaTudec-
KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIie, B chepe npodeccruoHanbHOM NesITeTbHOCTH.

1. [ToBTOpEHHE ONpeneNeH i OCHOBHBIX MMOHATHI TeMBbI B (hOpME KOHTPOJIBHOTO OMpOoca U MPOBEpKa
CaMOCTOSITEIIFHON pabOTHI IO BHITIOIHEHUIO IOMAIITHETO 3aJaHMs.
2. Pemnts 3amaum:

a) B BeumcnmuTenpHOM IeHTpe paboTtaer 5 mepcoHanbHBIX KomrbioTepoB (I1K). IIpocrefimmii
MMOTOK 3amad, mocrynaronux Ha BII, mmeer nHTeHCHBHOCTH A = 10 3amad B yac. CpemHee BpeMs
pemieHust 3amaud paBHO 12 muH. 3asBKka moiydyaeT oTka3, eciau Bce IIK 3amarel. Habimure
BEPOSITHOCTHBIC XaPaKTEPUCTHKH CUCTeMbI 00cykuBanus (BLI).

Ha 0om

0) PaccmarpuBaercst KpyriocyTouHasi paboTa MyHKTa MPOBeIeHUsT MPO(YUIAKTHUECKOr0 0OCMOTpPa
aBTOMAIIMH C YETHIPHMS KaHajamu (4eTHIphMS TpyINIIaMH TIpoBeneHus ocmorpa). Ha ocmotp u
BBISBIICHUE JIe(DEKTOB KaXKJI0W MalluHbl 3aTpaunBaeTcs B cpenHem 0,5 4. Ha ocMotp moctymnaer B
cpemqHeMm 36 MammH B CyTKH. [IOTOKM 3asBOK W OOCHy>XMBaHHWS — TpocTeimme. Eciam mamuHa,
npuObIBILAs B IyHKT OCMOTpPA, HE 3aCTaeT HU OJHOTO KaHaja CBOOOAHBIM, OHA IOKMIAET IIyHKT
0CMOTpa He 00CITyKEHHOM.

HaiiTn MuHMManbHOE YMCIIO KaHAIOB, IPU KOTOPOM OTHOCHTENBHAS MPOIYCKHAs CIIOCOOHOCTH
MyHKTa ocMoTpa Oynet He MeHee 0,9.

3. Pemuts 3ama4n:

a) Mmeercsa nByxkanampHass CMO c otkazamu. Ha ee BXxoj MHOCTymaeT MOTOK 3asiBOK C
HMHTEHCUBHOCTBIO + = 4 3asBKku/4ac. CpeaHee Bpemst 00CITYKUBAHHUS OHOM 3asABKH Zfos: = 0,8 yaca.
Kaxasi o0CITy>KeHHas 3asBKa npuHocHuT aoxon 120 py6. Coneprkanue KakKaoro KaHaiga 00XOmUTCS B
80 py0./dac. BeiromHO 111 B SKOHOMUYECKOM OTHOIIEHWH YBEIHMUUTh ynciio kananoB CMO no tpex?

0) B mnpenBeibopHOM 1mTabe HEKOW WapTHH s TpueMa W OoOpabOTKH OHECEHWH OT
HaOmopaTeneld Ha wW30MpaTeNbHBIX Y4YacTKax BblIeNeHbl 3 coTpyaHuka. [lmoTHOCTh mMOTOKa
noHeceHHH — 15 cooOmienuit B 4ac; cpeaHee BpeMsi 00paOOTKH JOHECEHUS! OAHUM COTPYIHHKOM
paBHO 12 MunyT. Kaykaplit U3 COTpyTHUKOB MOXKET IPUHUMATh TOHECEHHS OT HaOromaTessi, OJHAKO
OHH TEPSIFOTCS, €CJIH MOCTYMAIOT B TO BpeMsI, KOT/Ia Bce 3aHSATH 00pabOTKOH IPyrux JOHECECHHIH.

Kakoe xonmmdecTBo COTPYIHHMKOB HEOOXOAMMO WMETH B Tpymme s oopaboTku He menee 85%
MOCTYNAIOIIKNX IOHECEHU.

Ha 0om

B) VHTEeHCUBHOCTD IIOTOKA TeHe(I)OHHI:IX 3BOHKOB B ar€HTCTBO II0 3aKa3y KEJIC3HOOOPOKHBIX
6I/IJ'ICTOB, HUMCIOLICMY OJUH TCJ'IC(i)OH, coCTaBIIIeT 16 BHI30BOB B Yac. HpO,I[OJ'DKI/ITeJ'H:HOCTI) O(bOpMJ'IeHI/I}I
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3aka3a Ha Owier paBHa 2,4 MuHYTHL. ONpenenuTs OTHOCHTENbHYIO W aOCONIOTHYIO HPOIYCKHYIO
criocobHOCTh 3TOoM CMO 1 BEpOSTHOCThH OTKa3a (3aHATOCTH TenedoHa). CKOIbKO TelehOHOB JTOIKHO
OBITH B areHTCTBE, YTOOBI OTHOCUTEJBHAS MPOIYCKHAasA CIIOCOOHOCTH OblTa He Menee 0,75.

3anarue 5

Hens: nate 3HAHUS MMOJNIOKEHUH N3y4aeMOro Kypca W MPUBHUTH HABBIKW MTPUMEHEHUS] MATEMATHYECKIX
METOJIOB PEUIeHNUS 3a/1a4, B TOM YHcIe, B chepe mpodecCHOHANEHON A TeNFHOCTH.

1. [loBTOpeHue omnpeesieHuii OCHOBHBIX TIOHATHI TeMbI B (hOpMe KOHTPOJIILHOTO OIPOca U MpOBEpKa
CaMOCTOSITEIILHON pa0OThI TIO BHITIOTHEHUIO JIOMAIITHETO 33 [aHMsI.

2. Pemuts 3amauy:

a) Jlana nByxkananpHass CMO c oxumanrieM. IHTEHCHBHOCTh BXOJISIIIETO MOTOKA 3aiBOK 4 =12
3agBOK B MHUHYTY. IHTEHCHBHOCTH OOCITYy’KWBaHUS ONHU KaHaioM u = 8. HaiiTu cpemHio ATUHY
ouepend, CpemHee BpeMs OXHIAHUA B OUEPEIH, CpemHee BpeMs NMpeOBIBaHHUS 3asBOK B CHCTEME,
K03(h(DUITUEHT 3aHATOCTH KaHAJIOB OOCITYKUBAHMUSI.

Ha 0om

0) Ognokanansaass CMO npenctaBiseT co00i KeIe3HOAOPOKHYIO COPTHPOBOYHYIO CTAHIIMIO, Ha
KOTOPYIO TIOCTyNaeT MPOCTSHIINI IMOTOK COCTAaBOB C MHTEHCHBHOCTBIO + = 2 (cocTaBa B Hac).
O6cnyxuBanue (pacOpMHpPOBaHHE) COCTaBa JUIMTCA Cily4aiHoe (TI0Ka3aTelIbHOE) BpeMs CO
cpeaHuM 3HaueHueM L3f,s = 20 (MuH.). B mapke npuOBITHS CTaHIIMM UMeeTcs J1Ba MyTH, Ha KOTOPBIX
MOTYT OXHAATh OOCTY)XKMBaHWS TPHUOBIBAIONINE COCTABBI, €CIM 00a MyTH 3aHITHI, COCTAaBBI
BBIHYKJICHBI JK/JJaTh Ha BHEITHUX MTyTSX.

Tpebyercss HaliTH (I CTalMOHAPHOTO pEXUMa pabOThl CTAaHIUM): cpenHee Bpems L3t
MpeOBIBaHUSI COCTaBa Ha CTAaHIWH (HAa BHYTPEHHHUX M BHEIIHUX MYyTAX W TOJ OOCTY>XKHBaHHEM),
cpeaHee 4nucio C3ny, COCTaBOB, OKHUIAIOIIMX OYepear Ha pacGopMHUpoBaHUE, cpenHee BpeMs C3fqx
npeOBIBaHMS COCTaBa B OUEPEIH.

3. Pemuts 3amaun:

a) JKenesHomopokHasi Kacca MO TpoJaxe OWIETOB C ABYMs OKOLIKAMH TPEACTaBiIsAeT coOoi
nByxkaHanpHyI0 CMO ¢ HeorpaHHYCHHOU OYepeblo, YCTaHABIMBAIOIICHCS cpa3y K IBYM OKOIITKaM
(bmmkaifuii B ouepeu maccakup 3aHUMaeT 0CBOOOMMBINEECS OKOMIko). Kacca mpomaer OmieTs B
TyHKTH A 1 B. IHTEHCUBHOCTH TIOTOKA MACCAKUPOB, JKEITAFOIINX KYIUTh OUIIET, ISl 000MX IMTyHKTOB
ofMHaKkoBa: +a = +p = 0,45 maccaxxupa B MHHYTY, @ B CyMME OHU 00pa3yroT OOIIHIi MOTOK 3asBOK C
WHTCHCUBHOCTBIO +a + 45 = 0,9. Kaccup Tpartutr Ha 00CIy)KMBaHUE MAcCaXUpa B CPEIHEM JBE
MUHYTEI.

B memsix yckopeHus OOCIY>KHBAHHSI TOCTYIIHJIO PaIlMOHATN3ATOPCKOE MPEIJIOKCHIE: BMECTO
OJTHOM KacChl, MPOJaroIiell OMICThI ¥ B MyHKTH A U B, co31aTh JBE CIICIUAIM3UPOBAHHBIC KACChI (110
OTHOMY OKOIIKY B Ka)KIOH), IPOJAIOIINe OWJIETH OfHA — TOJNBKO B MYHKT A, Opyras — TOJNBKO B
nyHKT B. ITpoBepUTh NOJIE3HOCTD PALIIPEIOKEHUSI.

Ha oom

0) B macTepckoil IO peMOHTY ammaparypbl padoTaeT 5 ONBITHBIX paguo-MacTepoB. Bee paamo-
MacTteépa HUMCIOT NPUMEPHO OHHH&KOBLIﬁ OIIBIT: Ka)KI[BII\/'I B CpCAHEM MOXET OTPEMOHTHPOBATHL B
TeueHue AHs 2,5 npubopa. B cpeanem B Teuenue nHs B peMOHT noctynaeT 10 mpubopos.

Onpenenuts OCHOBHBIE TMoOKa3zaTenu maHHOM CMO: BeposSTHOCTH TOrO, HYTO OYEpEeIHOU
NOCTYNUBIIUI B PEMOHT NPUOOp 3acTaHET BCEX MACTEPOB 3aHSATHIMHU; CpEHEE BpEeMs PEMOHTA
KaXJ0oro npubopa; cpenHee BpeMs OXHUIOAHMS HpuOOpa B OYEPEAM; CPEIHIO UIMHY OYEpEedH;
KO3 GUITUEHT 3arpy3KH MacTEpPOB.
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4. Pemuts 3aga4u:

Ha myHKT TexocMOTpa MOCTymaeT NPOCTEHIIMKA IMOTOK aBTOMOOWIIEH HHTEHCHBHOCTH A = 4
MaIlIuHbI B 9ac. Bpemst ocmoTpa pacmpeneneHo 1mo mokazaTeIbHOMY 3aKOHY M paBHO B cpefaaeM 17
MHUH., B O4YepeId MOXET HaxXOOWThCS He Oojee 5 apromoOwiei. Ompenenure BEPOSTHOCTHBIC
XapaKTEPUCTUKH IIyHKTa TEXOCMOTPA B YCTAHOBHUBILEMCS PEXHUME.

Ha oom

Ha npoMbIImeHHoOM MpenprusTUi PEeIaeTcss BOIPOC O TOM, CKOJBKO MOTPEOyeTCs MEXaHHKOB
Juist paboThl B peMOHTHOM Iiexe. [lycth mpennpusitue umeer 10 MamimH, TpeOYIOIIUX PEMOHTA C
Y4eTOM YHCIia PeMOHTHpYomuXcs. OTKa3pl MalluH NPOUCXOAAT ¢ yactotoit 4 = 10 otk./gac. Jlns
yCTpaHCHHs HEHCIPABHOCTH MEXAHHUKY TpeOyeTcs B cpenHeM ¢t = 3 MuH. Pacrpeneenue MOMEHTOB
BO3HUKHOBEHHS OTKA30B SBJSICTCS [TyaCCOHOBCKUM, a MTPOAOJIKUTEILHOCTD BBIMOJIHEHUSI PEMOHTHBIX
paboT pacmpeseseHa SKCIIOHEHIIHAaTHHO. B03M0OXXHO oprann3oBath 4 Win 6 paboUrx MECT B IIeXe /IS
MexXaHUKOB npennpustis. HeoOxomumo BbIOpaTh HambOojee 3Gh(EKTHBHBIM BapHaHT OOCCIICUCHUS
PEMOHTHOTO IIexa paboYNMHU MECTaMU JJIsi MEXaHHUKOB.

3ansaTue 6

Hens: nate 3HAHWS TONOXKEHUH W3Yy4aeMOTO Kypca W TNPUBUTH HABBIKA IPUMEHEHUS
MaTeMaTHYECKUX METOAOB peIIeHUS 3amad, B TOM 4HcIe, B cdepe MpodecCHOHATHEHOM
JIeITENBHOCTH.

1. [loBTOpeHue ompe/eieHuii OCHOBHBIX TOHSATHI TeMbI B (hopMe KOHTPOJIBHOTO OIPOCa U MPOBEpKa
CaMOCTOSITEIIbHON PabOThI MO BHITIOJTHEHUIO JIOMAIITHETO 33 IaHMsl.

2. Pemnts 3a1aum:

a) Jlana omHokanameHas CMO ¢ oxuganreM. UHTEHCHBHOCTH BXOMSIIETO ITOTOKA 3asIBOK A = 2
3assBKM B MMH. KakoBa J0JDKHa OBITh MHTEHCHUBHOCTH OOCIY)KHBAHHS OJHMM KaHAJOM, YTOOBI
CpeIHsis [UTHHA ouepen Oblia paBHa /2?7

Ha 0om

0) [lana ognokananmeHass CMO ¢ oxuganueM. UHTEHCHBHOCTh OOCITY)KUBaHUS OJTHHUM KaHAJIOM
M = 4 3agBku B MuHYTY. KakoBa f0mKHA OBITh MHTEHCUBHOCTH BXOJSIIETO IOTOKA 3asBOK, YTOOBI
CpeIHsIs JUIMHA oyepean Obuta paBHa 9/47

3. Pemuts 3a1a4n:

a) B mopty uMeeTcst oauH npuvan A pa3rpy3kd cyaoB. IHTEHCMBHOCTH MOTOKa cy/oB paBHa 0,4
(cynoB B cytkm). CpemHee BpeMs pasrpy3KH OIHOTO CyIHA COCTaBisieT 2 cyTok. [Ipemmomaraercs,
YTO O4YEPEAb MOXET OLITH HeOI‘paHH‘-IeHHOﬁ JJIUHBI.

Haiitu nokasatenu 3(h¢GeKTHBHOCTH pabOThI MpUYaia, a TAKXKe BEPOSTHOCTh TOTO, UYTO OXKHIAIOT
pasrpysku He Oosiee yeM 2 cyfHa.
Ha Oom

0) [lo ycrmoBuro mpenbimymiedl 3ajayd HAWTH TOKa3areld 3PQPEKTHBHOCTH padOThl MHpuYaia
(BepOfITHOCTL TOTO, 4YTO IpH4all CBO6OZ[€H; BCPOATHOCTb TOI'O, YTO IMPUXOAAIICC CYAHO IMOKHHET
npuyay 0e3 pasrpy3kd; OTHOCHUTENIbHAs MPOIMYyCKHas CIOCOOHOCTh TpuYajia; a0CONoTHAs
MPOIYCKHAs CIOCOOHOCTh MPHYAla; CPETHES YHUCIIO CYJI0B, HAXOMSANIMXCS Y IPUYaia; CpeaHee Bpems
npeObIBaHUs Cy[HA Yy TpUYaia; CpemHee BpeMs OXUAAHWS pasrpy3ku (IpeObIBaHUS B OUYEPEIIH);
CpeIHee YHCIIO CYI0B, OKUAAOIINX Pa3rpy3Ky (JUTMHA Ouepein).

W3BecTHO, YTO TPHUXOAAIIEE CYTHO MOKUAaeT mpuyan (6e3 pasrpy3ku), ecid B o4yepeau Ha
pasrpysKy cTtouT Oonee 3 cyaoB.
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4. Pemutsh 3a1a4y:

MexTyropOAHbIN TTeperoBOPHBIA IMyHKT WMEEeT 4YeThipe TenedoHHBIX ammaparta. B cpemHem 3a
cyTku noctynaer 320 3asiBOK Ha meperoBopbl. CpeaHsisl JTUTETFHOCTh IEPErOBOPOB COCTABISAET 5
MuH. JlnMHa odepenu He AO/DKHA MpeBblnaTe 6 a0oHeHTOB. 1I0TOKM 3asBOK M 00CTyKHBaHHUN
npocteiimue. Onpenenuts  XapakTePUCTUKH — OOCIYKMBaHHMsS  II€PErOBOPHOIO  IIyHKTa B
CTallMOHAPHOM pEXUME (BEPOSITHOCTH TNPOCTOS KAaHAJIOB, BEPOATHOCTH OTKAa3a, BEPOSITHOCTH
00CITyKMBaHUs, CPEHEE YMCIIO 3aHATHIX KaHAJIOB, CPEIHEE YUCIIO 3asBOK B OUEPEAN, CPEIHEE YHCIIO0
3agBOK B cHCTeMe, aOCONIOTHYIO TMPOIYCKHYIO CIIOCOOHOCTh, OTHOCHTENBHYIO MPOITYCKHYIO
CIOCOOHOCTb, CpellHee BpeMsl 3asBKU B OUEpEH, CPeJHEE BpeMs 3asiBKH B CUCTEME, CpeHee BpeMsl
3asiBKU TIOZ OOCTYKHBAHUEM ).

Ha Oom

B yHuBepcame K y3iy pacueTa MOCTyIaeT MOTOK IOKyIaTelel ¢ HHTeHCUBHOCTBIO 4 = 81 yen. B
yac. CpeHss NPOAODKUTEIBHOCTh OOCTYKMBAaHHMS KOHTPOJIEPOM-KacCUPOM OIHOTO ITOKYIaTess
€3t = 2 MuH. ONpenenuTs MUHUMAJIBHOE KOIWYECTBO KOHTPOJIEPOB-KACCHPOB Mmin, TP KOTOPOM
odepens He OyIeT pacTu A0 OECKOHEYHOCTH, M COOTBETCTBYIOIIUE XapaKTEPUCTHKH OOCITYKUBaHHUS
IIPU B = Mpin (BEPOATHOCTH TOTO, YTO B Y3JI€ pacueTa OTCYTCTBYIOT IOKYTATeNW; CPEIOHSS IHHA
o4epeqy; CperHee BpeMsi OKHAaHUs B O4epeqH; cpelHee Bpems NpeObIBaHHS 3asiBOK B CHCTEME
(oxumanme B odepend W OOCTY)KHWBaHWE); CpETHEE UYHCIO 3aHATHIX OOCITY)KHBAaHHEM KaHAJIOB U
KO3 OUITUEHT 3aHATOCTH KaHAIOB 00CITyKUBaHUS

4. MatepuaJibl TeKYIIero KOHTPOJIsI yCIieBaeMOCTH o0yuaronuxcs U GoH o1lleHOYHBIX
CPeACTB MPOMEKYTOYHOM aTTeCTAIMY 10 JUCHUIINHE

4.1. PopMbl U METOAbI TEKYLLLEro KOHTPOJIA YCNeBaeMoOCTU U
NPOME>XXYTOYHOMW aTTecTauum.

4.1.1. B xoge peammzanuu aucuumimabl K.M.02.01.03 '"Teopuss BeposiTHocTeii"
HCIIOJIb3YIOTCH CJIeAyI0IHe MeTOAbl TEKYIIEero KOHTPOJISA yCIIeBAeMOCTH 00y4al0IIUXCH:

- IpY NIPOBEICHUH 3aHATUI JIEKIIHOHHOTO THIIA: OIPOC.
- IpY IIPOBEICHUHU NIPAKTHUYECKUX 3aHATUN: OIIPOC, IPOBEPKA BBIIIOJHEHUS JOMAIIHErO
3aJlaHusl.

4.1.2. Dx3aMeH (3a4eT, KOHTPOJIbHAas pad0Ta) NPOBOANTCS € NPMMEHEHHEM CJIeLyIOIHX
MeTOI0B (CpeacTB):

KonTtponbHas pabora no aucuumiinsae "Teopus BeposTHOCTEH" BBIIOIHAETCS B TMCbMEHHOM
BUJIE 110 MHAUBUYaIbHBIM BAPHAHTaM, IOCTPOECHHBIM 110 TUIIOBBIM 3aJaHusM (1. 4.3.3).

3aueT ¢ oneHkoil mo Onoky "Maremaruka" (JMHeHHas anreOpa, MaTeMaTHYeCKUil aHau3,
TEopHs BEPOSITHOCTEN, SKOHOMUKO-MAaTEMaTUUYE€CKUE MOJIENN U METO/Ibl) IPOBOAUTCS 10 OUJIeTaM,
B KOTOPBIH BKIIFOUAETCS JIBa TEOPETUUECKUX BOMPOCA (B YACTU KACAIOLICHCS JaHHON AMCHUIUTMHBI
- n. 43.3). B xone 3auera HCHOIB3YeTCSI METOJ YCTHOIO OTBETa Ha BOIPOCHI Owuiera u
JanbHeHIeit 6eceibl Mo JONOIHUTEIbHBIM BOIIPOCaM K OUJIETY, a TAKKE pelleHue 3a/au.

KommuiekcHbli 5k3aMeH 1o mofymo "Moxayns 2 MartemaTuka M CTaTUCTUKA" IMPOBOJUTCS B
¢dbopme TecTa, BKIIIOYAIOILETO 3aJaHus 10 paszienaM: JIUHeHHas anredpa, MaTeMaTUYeCKUN aHaJIu3,
TEOpHUsl BEPOATHOCTEH, SKOHOMUKO-MaTeMaTH4yeCKHEe MOJEIM U METO[bl, MaTeMaThyecKas
CTaTUCTHKA, CTaTUCTHKA B SKOHOMMYECKOW 0€30MacHOCTH, SKOHOMETpUKa. [IpuMepbl TeCTOBBIX
3aJIlaHu}, B YaCTH KacaroIICHCs TEOPUU BEPOSTHOCTEH, PUBEICHBI B 11. 4.3.3.

TpeGoBaHus K YpOBHIO OCBOCHHS JAWUCLMIUIMHBI BKJIIOYAIOT 3HAHUE OINpe/eIeHui
paccMarpuBaeMbIX MOHATHH, TOHUMaHUE (POPMYIMPOBOK U UJEH JOKAa3aTEeIbCTB MCIIOJIb3YEMbIX
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TCOPCM, 3HAHHUC OO0Ka3aTCjIbCTB OCHOBHBIX TCOPEM, H3JIaraCMblIX Ha JICKOHAX, YBCPCHHOC
BJIAACHUEC MCTOAaMU PCUICHUS 3a1a4, COACPKAIINXCA B INIAHAX NPAKTUYCCKUX 3aHATHM.

4.2. MarepuaJjibl TeKylIero KOHTPOJIS yCIIeBaeMOCTH.

BOl'lpOCI)I IJIA ollpoca HA JIEKHUAX U MPAKTUHYICCKUX 3aHATUAX

Tabmuua 2.

HanMenoBaHue TeMbl
Ne WJIA pa3fena
/T | TUCITUTUTHHBI (MOJTYJIS)

Bomnpocsr

Teopus eéeposmnocmeii

1 CrydaifHpie COOBITHS

1. OcHOBHbIE TIOHATHS] TEOPHU BEPOSTHOCTEHA.

2. CnyyaiiHbie COOBITHSI.

3. BeposATHOCT COOBITHSI  (KJIACCHYECKOE, CTATUCTHYECKOE U
TeOMETPUIECKOE OIPEeTICHUS] BEPOSITHOCTH).

4. TeopeMsl CIIOKEHHUS BEPOSTHOCTEM.

5. YcnoBHas BeposTHOCTh. Teopema yMHOKEHHSI BEPOSTHOCTEH.

6. HesaBucumebie cOOBITHSL.

7. ®opmyna nonHoi BepostHocTH. Popmyna Baiieca.

8. TloBTOpHBIC He3aBUCHMBIE UCTIbITaHus1. Popmya bepHyuiu.

9. JlokasnpHas ¥ HHTErpajibHas TeopeMbl MyaBpa-Jlamiaca.

2 | CnyyaiiHble BEJIMYHHBI

1. JluckpeTHBIC U HETIPEPBIBHBIC CITyYailHbIC BETHYHHBI.

2. OyHKIMSA pacrpeiesieHus CyYaifHOW BETMYHHBL.

3. TLIOTHOCTH pacrpe/ie/eH s HEMPEPhIBHOM CIIyYailHON BETHUHMHBI.

4. Yucnossle XapaKTEePUCTUKHU CIly4aiHBIX BEIIUYUH:
MaTeMaTH4YeCKOe OKUJAHWE, NUCHEPCHUs, CPEAHEe KBagpaTHUECKOe
OTKJIOHeHue. X cBolicTBA.

5. HadvanbHble U IEHTPAIbHBIC MOMCHTBI CIIy4ailHBIX BEJIUUHH.

6. OcCHOBHBIC 3aKOHBI pACIpPEICNCHHS CIy4YailHbIX BEIMYHH:
paBHOMepHOe, bepnymmm, [TyaccoHa, 3KCIOHEHITMAIBHOE, HOPMATTBHOE.

7. HepaBenctBa MapkoBa u YeOrimieBa. 3aKoH GOJBIIMX YHCEIL.
Teopemsr UeOrimieBa, bepuymu u Ilyaccona.

8. lleHrtpanbHas mpeaeabHas TeOpema.

9. MHoromMepHbI€ CITyJalHbIe BETHUNHEL.

10. ®yuk1us pacnpeneneHus ¥ MIOTHOCTh IBYMEPHOM CIyYaitHO#
BEJIMYNHEI.

11. 3aBucuMbIe U HE3aBUCHUMBIE CIyYaliHbIC BETUYUHBIL.

12. YcraoBHBIE 3aKOHBI pacIipeaeIeHus.

13. YucnoBble XapaKTEPHUCTHKU ABYMEPHBIX CIyYailHBIX BEITHYHH.
KoBapuanust, Koo QpUIHEHT KOPPEISIIHY.

Cinyyalinble IpOUECChl U
AJIEMEHTBI TEOPUU
MaccOBOT'0
00CITyKHBaHHSI.

CrnyuaifHple TPOLIECCH U MX XapaKTEPUCTUKH.
MapkoBCcKu€E IPOLECCHI.

[ToTtoku coOpITHIA.

VYpasuenus Yenmena-Koamoroposa.

OCHOBHBIE TTOHATHUS TEOPHUH MAaCCOBOTO 0OCTYKUBaHU.
[Iponecch rubeny v pa3MHOKEHHS.

Cucremsl maccoBoro obcmyxkuBanus (CMO) ¢ oTkazom
CMO ¢ oxxugaHuem.

NN R LD

4.3. OueHoYHbIe CpeACTBA AJs MPOMEXKYTOUHOI aTTecTalUH.

4.3.1. IlepeyeHb KOMIIETEHIHI ¢ YKa3aHUEM 3TanoB UX GopMHpPOBaHUs B Ipolecce
OCBOCHHUSI 00pa30BaTeJIbHOI MPOrpaMMBbl
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Kon
KOMIIETEHI[U

HaunmenoBanue
KOMITETEHIINHU

Kon srama
OCBOCHHS

KOMIICTCHIIN

HanmeHnoBanue 3Tamna 0CBOCHUS
KOMIICTCHIIN

YK OC-2

CrocoOHOCTh TPUMEHSTH|
[IPOEKTHBIN MOIXO0]
[IpU pELICHUN
npodhecCHOHaIbHBIX 33/1a4

YK OC-2.2

CriocoOHOCTb OIPENEINATh PECYPCHI U
CYILECTBYIOLIHE OrpaHUYEHUS]
[POEKTa c KaueCTBEHHOMU 51
KOJTMYECTBEHHOM TOUYEK 3pEHMSI

YK OC-2.3

CriocoOHOCTh OLIEHHMBATh PECYPCHI U
CYIIECTBYIOIIHE OrpaHUYEHUS]
[POEKTa c KaueCTBEHHOMU 51
KOJTMYECTBEHHOM TOUYEK 3pEHMSI

YK OC-2.4

CriocoOHOCTh B pamKax pa3paldoT-Ku
[POEKTa BBHIOMpATh ONTHUMAJIb-HbIE
CrocoObl pelieHHst 3ajJad B paMKax|
[OCTaBJICHHOW LeJIN

OIIK-1

CriocoOHOCTb IPUMEHSATh
MaTeMaTU4ECKUN HHCTPY-
MEHTapHi JUIs PEILICHUS
PKOHOMUYECKHUX 3a1a4

OIIK-1.1

CrocoOHOCTh NPUMEHATH MaTeMa-
TUYECKUM UHCTPYMEHTApUI

OIIK-1.2

Pemate THUIOBBIE MaTeMaTUYECKUE]
3a1aun

OIIK-1.3

Pemate CriCcnuaJIu3upPOBAHHBIC
MATCMaTHYCCKUC 3aJa4u

OIIK-1.4

CrocoOHOCTh TPUMEHATH MaTeMa-
THYECKUE PAacyeThl Ui PEIICHUs]
PKOHOMUYECKUX 33134

OIIK-1.5

Hcnonp30BaTh  MaTeMaTUYECKHUH]
S13bIK 1 MATEMATHUYECKYI0 CUMBO-JIUKY]
[P TOCTPOEHUU OPraHHU3a-I[UOHHO-
yIIPaBJICHUYECKUX MOJEJIEH

OIIK-1.6

OOpabaTbIBaTh SMIIUPUIECKUE U

DKCIICPUMCHTAJIbHBIC JJAHHBIC

4.3.2 Iloka3aTeJu M1 KPUTEPHUH OLICHUBAHMS KOMIIETCHIMI HA Pa3JIMYHBIX ITAaNax

ux (popMupoBaHHUS

CpeacrBa
JTan 0CBOeHUs Iloxa3arenn Kpurepun (I\fe”lI"lOJIBI)
KOMIIETEHIIUH OlIEHHBAHUSI OIIeHHBAHUSI
OIICHHBAHUSI
YK OC-2.2 KonnuectBo
Haxoxaenue onpeaeieHHoro
CnocoGHOCTH CIoco0OB pelIeHus
KOJIMYECTBA CITIOCOOOB
OTIPEICIIATh PECYPChl | 3a/1ad4, OTNpeACIICHHBIX Omnpoc,
pelieHus 3a/1a4, B paMKax
U CYILIECTBYIOIIHE B paMKax . pelieHue
. MOCTaBJICHHOM LIEJIA IPOCKTA,
OrpaHUYEHUS TPOEKTa | MOCTABJICHHOM LIEIH 3ajad,
o HCXOJIS U3 CYIIECTBYIOIIUX
C Ka4eCTBEHHOU U MPOCKTA, UCXOMS U3 . KOHTPOJIbHAS
. OTpaHUYCHUI
KOJIMYCCTBEHHOM CYIIIECTBYIOIIUX pabora
TOYEK 3PCHHUSL. OTrpaHUYCHUI
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YK OC-2.3 Konunuectso [IporHo3s! 0 pa3BuTUU
CrniocobHOCTb BbIOPAHHBIX COOBITHI, HA OCHOBE
OIICHUBATh PECYPCHI U | CIIOCOOOB PEIICHUS BBIOpPAHHBIX CITIOCOOOB
CYLIECTBYIOLIME 3aJa4, ONIPENIEIICHHBIX | pElICHNUs 3a/1ad, Omnpoc,
OTrpaHMYEHUS IPOEKTa | B paMKax OIpe/IeTICHHBIX B paMKax pelieHue
C KQUECTBEHHOU U IIOCTABJICHHOM LI€JIM | IIOCTaBJICHHOM 1I€JIN IIPOEKTA, 3ajad,
KOJIMYE€CTBEHHOMN MIPOEKTa, UCXOJS U3 UCXOJISl U3 CYLIECTBYIOLIUX KOHTPOJIbHAs
TOYEK 3pEHUS CYLIECTBYIOIUX peCypcoB M OTpaHUYEHUN pabota
pecypcoB u
OTpaHUYCHUH
YK OC-2.4 OcyuiecTBisieT Omnpeneneno HEOOXOTUMOE
CrniocoOHOCTD B OLIEHKY KOJIMYECTBO PECYPCOB IS
pamkax pa3zpaboTKu 3¢ GEeKTUBHOCTH ONTHUMAJIBHOW peanu3annuu Ompoc,
IPOEKTa BEIOUPATh pa3pabOTKH MPOEKTa | MPOEKTa B paMKax pelieHue
ONTHUMAaJIbHbIE 10 KOJINYECTBEHHBIM | CYIIECTBYIOIIMX 3ajad,
CHOCOOBI pereHus MOKa3aTelsaM OTpaHUYEHUU KOHTPOJIbHAS
3aJa4 B paMKax PECYPCOB B paMKax pabota
MIOCTABJIEHHOW LI€TN CYILIECTBYIOIINX
OrpaHUYECHUN
OIIK-1.1. CaMocCTOsATENIBHO [IpaBUIIBHO PELLIEHBI TUIIOBBIE Omnpoc,
CIOCOOHOCTH aHAJIM3UPYET U MaTeMaTH4ecKHue 3aJ1auu. peleHue
IIPUMEHATH OLICHUBAET 3ajad,
MaTeMaTu4eCcKui UH(pOpMAaLHIO. KOHTpPOJIbHAs
MHCTPYMEHTApUI pabota
OIIK-1.2. pemiarp CamocTosITeNbHO [IpaBuibHO perieHbl TUIIOBbBIE Ompoc,
TUIIOBBIE OLICHUBAET MaTeMaTUYECKHUE 3a7auH. pelieHue
MaTeMaTH4ecKue UH(pOpMaLHIO, 3ajad,
3aJa4u dbopmymupyer KOHTPOJIbHAs
BBIBOJIBI. pabota
OIIK-1.3. pemarp dopmynupyet [IponemoHCTprpOBaHbI
CHELMATN3UPOBAHHBIE | BHISBICHHbBIE HaBBIKM UCIOJIb30BaHMS Ompoc,
MaTeMaTH4eCKue 3aKOHOMEPHOCTHU U MaTEMaTUYECKOr0 SI3bIKa U pelieHne
3a7aun HOJTy4YEHHbIE MaTeMaTu4ecKoi CUMBOJIMKH 3ajad,
pe3yabTaThl JUISL peIlIeHus KOHTPOJIbHAs
CHeLUATU3UPOBAHHBIX pabota
MaTeMaTUYECKUX 3a/1ad.
OIIK-1.4. IIpornosupyer [IponeMoHCTpHpPOBaHbI
CIIOCOOHOCTH pa3BuUTHE COOBITUN U | HABBIKM MCIIOJIb30BAHUS Omnpoc,
NPUMEHSTh UX MOCTEJICTBHSL. MaTeMaTU4ecKoro s3bIKa U peleHue
MaTeMaTH4eCKue dopMynupyeT BbISIB- | MaTEMAaTUYECKON CUMBOJIUKU 3ajady,
pacyeTsl Ui pelIeHUs] | JICHHbIE 3aKOHOMEp- | JJIS PeIIeHUs] S)KOHOMUUYECKUX | KOHTPOJIbHAS
HSKOHOMMYECKHX 3a7jad | HOCTH U MOJIyYE€HHBIE | 3a7ad. pabora
pe3yIbTaThl
OIIK-1.5. 3HaeT 6a30BbIC Co06paHbl SMIUPUIECKUE U Ompoc,
UCII0JIb30BaTh HYKOHOMMUECKHE, UHCTPYMEHTAJIbHBIE JAaHHBIE, pelieHue
MaTeMaTH4eCKUil sI3bIK | PUHAHCOBBIE CTPYIIUPOBAHBI 3ajad,
U MaTeMaTH4YECKYIO IIPUHLINIIBI, SMIMPUYECKUE U KOHTPOJIbHAs
CHUMBOJIMKY TIPH [IPUHLIUIIBI JKCIEpUMEHTaJIbHbIE JaHHbIE, pabota
IIOCTPOCHUH OyXTajaTepcKoro IIPOaHAIU3UPOBAHBI
OpraHu3aIOHHO- ydeTa U MPaKTUKy UX | SOMIIUPUYECKHUE U
YIPaBIEHUYECKUX IIPUMEHEHUS 9KCIEPUMEHTAJIbHbIC JAHHBIE,
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MOZeJIe c(hOopMYIIMPOBaHBI BBIBOIBI.

OIIK-1.6. 3HaeT NPUHLIMIIBI CoOpanbl sSMOMpUYECKHE U

o0OpabaTbIBaTh pacueTa 1 OLEHKU WHCTPYMEHTAJIbHbIE JJaHHBIE,

AMIMPUYECKUE U OCHOBHBIX CTPYIITUPOBAHBI Onmnpoc,

HKCHEPUMEHTAIbHBIE | SKOHOMHYECKHX SMIOUpUYECKUE U pelieHue

JTaHHbBIE nokaszarenei u JKCIEPUMEHTAJIbHBIE JaHHBIE, 3ajad,
KO3 HUITUEHTOB, MPOAHAIIU3UPOBAHBI KOHTpPOJIbHAs
METO/bl (PUHAHCOBOTO | SMIMPUYECKUE U pabota
aHanm3a JKCIEpUMEHTaJIbHbIE JaHHbIE,

c(OpMYJIMPOBaHbI BHIBOJIBL.

4.3.3 Tunosblie KOHTPOJIbHbIE 32JAHUA UM MHbIEe MaTepHaJIbl (THIIOBbIEC OLCHOYHbIE
MaTepuaJibl), He00OXOAMMBbIe /IJIsl OLIEHKH 3HAHW, YMEHHU, HABBIKOB M (WJIH) ONbITA
AesiTeJIbHOCTH, XapaKTePU3YIIHX ITanbl ()OPMUPOBAHUSA KOMIIETEHLIMI B mpolecce
0CBOEHMSI 00pa30BaTeJIbHOI MPOrpamMMbl

ITepeyenn 3ana4 1J151 KOHTPOJILHOM PadoTHI

BapuaHnTel KOHTpOJBHBIX paboT (GOPMUPYIOTCS M3 MEpeuHs MECATH 3aJady [0 TeMaMm

JNUCIUILIAHEI.

3agaua 1. Bpocaror aBa KyOuka. CyMMHUPYIOT YHCIIO OYKOB, BBIABIINX HAa BEPXHUX I'PaHAX KyOUKOB.
ITocTpouTh MHOKECTBO 3JIEMEHTAPHBIX COOBITHI M 1 €TO MOIMHOKECTBO, COOTBETCTBYIOLIIEE
yKkazaHHOMY coObITHIO A. Haiftn BeposiTHOCTE coObITHS A. [locTponTs IOAMHOKECTBO,

cooTBeTcTBYIoMIee cobbiTuio 4 (mononuenue A). HaiiTu ero BeposITHOCTS.

Bapuaunr CoObIiTHE A
1 A={cymMmma 04koB 6osbie 3}
2 A={cymMma oukoB OoJblie 4}
3 A={cymma o4koB Oosibiie 5}
4 A={cymMma 04KOB OoJblIE 6}
5 A={cymMmma 04KoB Oobie 7}
6 A={cymMmma 04KOB Oosble 8}
7 A={cymMma oukoB OoJble 9}
8 A={cymma oukoB Oosbmie 10}
9 A={cymma oukoB Oospbme 11}
10 A={cymma o4koB Oosbmie 2}

3agaua 2. B onHOM cocyne HaxoasatTcs by Oenpix u Yy uepHbix mapos. Bo Bropom — B, 6enbix u Y,
4epHbIX. bpocator 1Ba kyOuka. Ecin cymMmMa 04KOB, BBIABIINX HA BEPXHUX T'paHsAX, MeHblIe 10,
OepyT 1Iap 13 MepBOro cocy/a, eciu 0obIie uiu paBHa 10 — U3 BToporo.

Bapuant YciaoBue 3agauu

Byt Genblii map. KakoBa BeposITHOCTD

1 Bi=7; 4= 6; B,= 5, 4,= 9 yr P P
TOT0, YTO CyMMa OYKOB ObLiia He MeHpmie 107
BrmyT uepHbIN map. KakoBa BeposITHOCTE

2 Bi=7; 4= 6; B,=5; 4,= 9 yTHep p p
TOT0, YTO CyMMa 04YKOB Obliia MeHblIe 107?
BrinyT O6enbiii map. KakoBa BepoATHOCTD

3 Bi=6;4,=5;B,=7; U,= 9 Y P P
TOTO, 9TO CyMMa OYKOB Obl1a Merbiie 107
BremyT uepnbiii map. KakoBa BEposITHOCTE

4 Bi=7,4,=5,5,=9; 4,=6 yrHep p P
TOr0, YTO CyMMa OYKOB ObLTa He MeHblue 10?7
BrinyT yepHbIi map. KakoBa BEposSTHOCTH

5 Bi=5 4= 6; 5= 9; 4,= 6 yTHep P P
TOT0, YTO CyMMa OYKOB ObLiia He MeHbiie 107
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BrinyT 6enblit map. KakoBa BeposITHOCTh

6 51:5;q1:9;52:7;q2:6
TOT0, YTO CyMMa 04YKOB Obliia MeHblIe 10?
7 Bi=5:4,=7: By= 6; Up= 9 BeinyT "yepHslii map. KakoBa BepoITHOCTB
TOT'0, YTO CyMMa OYKOB ObLia He MeHbIe 107
3 Bi=5 U= 7: By=9: U= 6 BrinyT 6enblit map. KakoBa BeposITHOCTh
TOT0, YTO CyMMa 04YKOB Obliia MeHblIe 107?
9 Bi=4:U,= 8 By=9: U= 6 BeayT Genblit map. KakoBa BeposSTHOCTD
TOTO, 9TO CyMMa OYKOB Obl1a Merbiie 107
10 Bi= 8 Uy=4: By=6; U= 9 BrmyT uepHsblii map. KakoBa BeposTHOCT

TOr0, YTO CyMMa OYKOB ObLTa He MeHblue 10?7

3anaua 3. Kakue u3 ykazaHHbIX QYHKIHHN SBISIOTCS QYHKIUSIMH PAacHpeIeeHusl CIIyYaliHbIX BETUINH?
[osicauts. [ocTpouTts rpadukw.

Bapuanm A B
00, 01,
D x<O0 |:| x <0
I S (x) =[x, o=x<i f(x)=11- x%, 0=x<1
x =1 I x =1
Hl’ I:IOJ
01, 00,
|:| x<2 |:| ) x<2
2 f(x)=03-x, 2=x<3 f)=0(r- 2%, 2=x<3
HO x =3 Ul x >3
’ 0"
00, 1,
|:| x<3 ﬂ x<3
3 f(x)=[x-3, 3=x<4 f(x)=0(4- 1), 3=x<a
Hl x =4 HO x >4
s I
11, 10,
|:| x<4 I:I x<4
4 f(X)ZHS'x, 4 <x<5 f(x):ﬂx-é]., 4 <x<5
HO, x =5 HL x =5
00, 1,
[ ) x<5 I x<5
5 f(X):D(X'S), 5<x<6 f(x) :D6-X, 5<x<6
Dl x =6 HO x =6
07 ;
01, 00,
D x<6 I:I x<6
6 f(x):D7-x) 6 =x<7 f(X):DX'6, 6 <x<7
HO, x =7 Hl, x >7
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00, 1,
_I:l x<7 H ) <7
7 f(x)=[x-7, 7=x<s f(x) =8~ 1)}, 7=x<s
Hl x =8 HO X >8
Y H )
01, 00,
|:| x <8 I x <8
8 f(x)=19-x, 8=x<9 f()=0(x- )%, s=x<o
HO x =9 Dl x>9
9 D)
00, 11,
D x<9 D x<9
9 f(x)=(x-9, 9Sx;)10 f(x)=q10- x, 9Sx;)10
Hl, X = HO’ x =
01, 10,
|:| x <10 H x <10
10 f(x) =11~ x, 10Sx1<111 f(x)=[x-10, 10Sx1<111
HO, X = Hl’ x =

3agaua 4. Cryualinas BenuurHa X 3aj]aHa TUIOTHOCTBIO PACIIPE/ICIICHUS] BEPOITHOCTEH (CM. Tpaduk).

HOCTpOI/ITL T paq)m( (I)YHK]_[I/II/I pacrnpeaciicHus BepOHTHOCTGfI, HalTH MaTEMaTHYECKOe OXHUIOAaHUC U

JIMCTIEPCUIO CITyYaliHOW BEJTMYUHBI.

f(x)
d
> X
a b c
Bapuant a b c d Bapuant a b c d
1 0 0.3 1.15 0.5 6 1 1.7 2.28 0.6
2 0 0.6 1.3 0.5 7 1 2 2.6 0.4
3 0 0.5 1.25 0.5 8 2 2.5 33 0.4
4 0.5 1 1.7 0.6 9 2 3 3.6 0.4
5 1 1.5 2.2 0.6 10 3 4 4.4 0.6

3amaua 5. 3akoH pacrpeneeHys IByMEPHOM TUCKPETHOM ciTydaiinoii Benmmuunnsl (X, ¥) 3a1an Ta0mIIeH:

Y
X

0,02

0,03

0,09

0,01
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0

0,04

0,2

0,16

0,1

1

0,05

0,1

0,15

0,05

Haiitn YCJIOBHBIC 3aKOHBI PACTIPEACIICHUS

Bapuant
1 ciry4aiiHoi BenmuuHb! X mpu ycnosun Y = 0 u cinyyaitHo# BenuunHbl ¥ ipu ycnosun X = -1
2 ciy4aiiHol BennuuHbl X npu ycnoBud Y = 0 u cinyvaiitHoi Benuunssl Y npu ycnosun X = 0
3 ciy4aiiHol BennuuHbl X 1pu ycinoud Y = 0 u cnyvaiiHoi Benuunssl Y npu yenosun X = 1
4 cly4daifHo! BeMuuHbl X Tipu yciioBun Y = 1 u cinydaitHoi BenuunHbl Y nipu ycinoBuu X = 1
5 ciry4aitHoU BenmmauHBI X 1pH ycloBUH Y = 1 u ciryqaitHoi BemauHb! Y npu ycmoBuu X = 0
6 ciy4aiiHoi BenuuuHbl X npu ycinosuu Y = 1 u cinyvaitHoit Benuunssl Y npu yenosun X = -1
7 ciy4aiHoW BenuuuHbl X Mpu ycinoBuu Y = 2 u cinyvaiiHoi BenuuuHbl Y npu yenosun X = -1
8 ciyvyaiiHoi BenuuuHbl X npu ycinoBud Y = 3 u ciyvaiiHoi BeanuuHbl Y npu ycinoBuu X = 0
9 ciyyaiiHoW BenuuuHbI X Npu ycaoBuM Y = 2 u ciyvailHoi BeauuuHbl Y npu ycaoBuu X = 1
10 ciy4aiiHoi BennuuHbl X npu ycnoun Y = 3 u cnyyaitHoit Benuunnsl ¥ nipu yenosun X = 1

3agaua 6. Haiitu craninoHapHble BEpOSITHOCTH JUIS CIIy9aifHOTO Tiporiecca [V, 3aJaHHOTO rpadom
[IEPEXOJ0B COCTOSIHUIA:

Bapuanmut 1 — 3.

Bapuanmut 4 — 6.

Bapuanumur 7 — 10.

Bapuanm

U,

1
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IlepeyeHb BONPOCOB /il MOATOTOBKH K 3a4eTy H KOMILIEKCHOMY 3K3aMeHY

1.

e

3
4
5.
6.
7
8
9.
1

0.

11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.

OcHOBHbIE TOHATUS TEOPUH BeposiTHOCTEH. CitydaliHble COOBITHS M UX

KJIaccu(uKarus.

BepOSITHOCTB COOBITHS. KHaCCquCKOC, CTaTUCTHUYCCKOC U TCOMETPHUICCKOC

OIPCACIICHUA.

OcHOBHBIE MOHATUS KOMOMHATOPUKH.
JleticTBUS Ha COOBITUSMM.
Teopemsl CII0)KEHNS U YMHOKEHUS BEPOSTHOCTEM.
VYcnoBHas BEpOSITHOCTb. 3aBUCHUMBIE U HE3aBUCHMBIE COOBITHSI.
®opmyna nosHoW BepoaTHoCcTH. Popmyrna baiieca.
IToBTOpHBIE HE3aBUCcUMBIE UcnibITaHuA. Popmyia bepryiu. Teopema Ilyaccona.
JlokanbHas u uHTETrpanbHas TeopeMbl MyaBpa-Jlamaca.
CrnyualiHas BeJIMYMHA U €€ 3aKOH pacnpezeneHus. JJucKkpeTHbIe U HEPEPHIBHBIE

CJ'Iy‘-IaI/IHI)IC BCJIIMYUHBI.

OCHOBHBIC 3aKOHBI pacnpeaciacHus CJ'Iy‘-IB.fIHBIX BCJIMYHH.
PacnpeneneHI/Is{ cnyqaﬁme BCIIMYUH, TPEACTABIIAIONINX (bYHKHI/II/I HOPMAJIbHBIX BEJIMYUH.
(I)YHKI_[I/ISI pacnpeaciCcHus CJ'Iy‘-IElfIHOfI BEIUYMHEL [[10THOCTB pacnpeaciCHus

HEIPEPBIBHOM CIIy4alHOM Benn4nHbI. X cBOWCTBA.

YucaoBwie XapPaKTCPpUCTUKHU CJ'Iy‘IElfIHBIX BCIIMYMH: MaTCMAaTUYCCKOC OXXHNIAAHUC,

JTUCTIEPCHS], CpeTHee KBAIPATHIECKOE OTKIIOHEHUE, X CBOMCTBA.

Mona, menuana, kBaHTWIM. HadalibHble ¥ LIEHTPaIbHBIE MOMEHTBI CIIy4alHbIX BEJIMYHH.
HepasenctBa MapkoBa u UeOsbl1ena.

3akoH 6onpmnx uncen. Teopemsl YeOsimena u bepuysnu. Teopema Ilyaccona.
[{eHTpanbHas npeneabHas TeopeMa.

MHoromepHsl€ CiIy4alHbIE BETUYHUHBIL.

@yHKIYSA U ITIOTHOCTh PaCHpEIEIeHNs IBYMEPHOH Clly4JaiiHOM BenuuHbIL. MX cBOMCTBA.
3aBUCHMBIE U HE3aBUCUMBIE CITy4YaiHbIE BEJINYMHBI. YCIOBHBIE 3aKOHBI PACIIPEAEIICHUS.
HucnoBble XapaKTEpUCTUKH IBYMEPHBIX ClIy4allHbIX BenuurH. KoBapuanus,

KO3 UIMEHT KOPPEISALIUH.

City4aiiHble ITPOLIECCHI U UX XapAKTEPUCTUKH.

MapkoBCKHE IIPOLIECCHI.

[Totoku coOBITH.

VYpasuenust Yenmena-Konmoroposa.

OcHOBHbIE IOHATHUS TEOPUH MACCOBOTO OOCTYKUBAHUSI.

[Iponeccrsl rubenu u pa3MHOKEHUS.

CucremMbl MacCOBOI0 OOCITYKMBAHUS C OTKa30M

CucTteMbl MacCOBOro 0OCITYKUBAHHS C OXKUJAHUEM.

MeTtozpl TEOpUH MacCOBOTO OOCITYKMBAHUS B PEIIEHUH YKOHOMUYECKUX 3a7ad.

IIpumeps! TeCTOBBIX 3aJaHU 0 AUCHHILINHE « Teopus BepossiTHOCTEI
JJISl OATOTOBKH K KOMILIEKCHOMY JK3aMEHY
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[TocraBbre J11060# 3HAK

33;[211—1}18 B KBaJlpaTe IIPOTUB
[IpaBHJIbBHOTO OTBETA
1. Kakoii onepanuu Haj cobbiTusimu | 1) AB L]
COOTBETCTBYET PUCYHOK? 2) A Wl
3)A+B O]
2. UrpanpHast kocth Opocaercs|1)1/6 O 2)1 O]
onuH pa3. BepositHocth Toro, uto no-|3)1/2 0O 4)2/3 O
sBUTCs He OoJiee 4 0YKOB, paBHa... o) 1/3 O
3. HecoBmectHbie cobbiTust He obOpa- 5. 1
3YIOT MOJIHYIO TPYIIIY COOBITUIA, €CJIN UX 1) P(4) = 6’ P(B) = 12’
BEPOSITHOCTH PABHBL... 1
P(C) = ]
12
2) P(A) = 3 P(B) - ¢
5 ! 6 ’
1
P(C) = = ]
3) P(A) = L. P(B) = L
) P(A) = 1 P(B) - g
D
P(C) = 3 ]
) 2
4) P(A) = 5 P(B) = 5
4
P(C) = E ]

4. 3a kouTpospHyio o matemaruke | 1) 0,1 0O 2) 0,15 O

3 30 cryaenTos rpynmnsl nsgrepo noay-(3) 0,2 0O 4)0,25 O
YUJIN OLIEHKY «J», 12 cTyieHTOB — «4»,(5) 0,3 ]
10 cTyneHTOB moslyyuau TPOWKH, a OC-
TaJlbHble — JBOUKU. Yemy paBHa Bepo-
STHOCTh TOTO, YTO HAYTaJ[ B3SATHIH CTY-
JIEHT TPYIIIBI [IOJIYYUJT IBOMKY ?

5. Bypue 21 6espix 1 19 yepnpix mia- | 1) 8/17 ]
poB. U3 ypHbI BBIHUMAIOT cpasy 2 mapa. | 2) 41,/80 ]
BepositHOCTh TOrO, 4TO 1Iapbl pasHoro |3) 3/5 ]
1IBETa, PaBHa... 4) 24/51 [

5) 133/260 O
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6. IIpu OpocaHuu TOYKH HA ILJIOC- B S
KOCTb /IOCTOBEPHO €€ IIoIajlaHue B KPyT Dp4)=1- S -
IIoImapio S; nonaganue B 00y T04- [ 2) p(A) =S5 —s Ll
Ky Kpyra paBHOBeposATHO. BeposiTHOCTB 3) p(A) = > 0

p(A) ee nomaganust B KOHIEHTPUYECKUI ) p(4) Ky
KPYT IUIOIIQ/IA S PABHA... S
Hp() =5 =

7. B nepBoii ypue 4 depinix u 6 6e-|1) 0,9 O
JbIX mwapos. Bo Bropoit ypue 3 6enbix u | 2) 0,45 1
7 uepHbIX mapos. W3 naynauy B3sroii [ 3) 0,4 O
ypubl BiHumaroT 1 map. Toraa Beposit-|4) 0,15 1
HOCTh TOTO, YTO HTOT AP OKaxKeTcs Oe-

JIbIM, PaBHA...

8. UrpasbHyio KocTh OpocaioT 5 pas. | 1) 5/16 []
BepostHocTs TOro, uro poBHo 2 pasza|2) 1/32 ]
BBIIIA/IET I'PaHb C YeTHBIM UHCJIOM OUKOB, | 3) 7/64 ]
paBHa... 4) 1/4 ]

9. I[To kakoii (hopMyJie BBIUMCJISECTCS e )
MaTeMaTHueckoe oxuzpanue Herpepsis- | 1) M(X) = 1R p(x)dxe [
HOU cayyallHOU BeJIM4uHbl X, 3a/laHHON -
IJIOTHOCTBIO pacipenesierHus: p(x)? =,

D) MX) = |x3p(x)dx O
=

HMX)= |px)de O
o

) M(X)= |xp(x)dx O

10. /luckperHas cayuaitnas seauuu- | 1) —0,1 [
Ha 3ajlaHa psajaoM pacnpegenenus. Haii- | 2) 0,1 Il
™ M(X). 3)0,3 Il

%3] -t]o] 1] 3P0 =

pi 1021]1011]017)03]| 03

11. /luckpernas ciaydaitnas seauun- | 1) 1,33 ]
Ha X 3aj1aHa psajioM pacnpeaenenus. Haii- | 2) 1,62 Il
™ D(X). 3) 1,81 ]

4) 1,96 [

X; 1 2 3 4 5
pi | 0410210201 ]|0,1
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12. HenpepsiBuaga cay4vaiinag esmun- | 1) 0,2 1
Ha X 3a7ana pyHkimei pacnpenenenus |2) 0,3 1
0 x<3, 3) 0,5 Il
Fx)=1x-3 3<x<4, 4) 0,6 m
1 x> 4.
Yemy paBHa BEpPOSTHOCTB coObITHs X < 3,67
13. I'paduk mimorHocTu pacnpenese-| 1) 6 Il
HUsI BeposiTHOCTEN f(x) caydaitnoit Be- [ 2) 3 ]
JIMYUHBI IPUBE/IEH Ha PUCYHKE 3)5 ]
o 4) 4 ]
1/4
— s
=2 0 a x
Torpa 3HaueHue a paBHO...

14. I'paduk miotHocTu pacupenese-|1) 0,2 [
HUSI HEIPePbIBHOM cayvyaiiHoil Beauyu- |2) 1 [
Hbl X, pacrpeaesieHHON paBHOMepHO B |3) 0,25 L]
unrepsajie (—1, 4), uMeeT BuJL 4) 0,33 1

J(x)
= —
Torja 3HaueHue a paBHo...
15. Ilo xakoit (popmyJie onpenessiet- 1) D(X) = 1 ]
ca qucnepeus D(X) cayyaiiHol Besnyu- A2
Hbl X, pacrpe/leJIeHHOU 10 MOKa3aTeJib- 1
HOMY 3aKOHY? 2) D(X) = Y -
3)D(X)=¢" O
AHDX)=1-¢e" O
16. BepositHOCTb 1OsIBJIeHUsT cOObI- | 1) 4,2 [
st A B 20 MOBTOPHBIX HE3aBUCUMBIX |2) 6 Ll
UCIbITAHUAX, TPOBOJAMMBIX IO cxeMme |3) 14 L]
Bbepuymiu, pasna 0,7. Torna matematu- |4) 13,3 [
yeckoe OKUjaHue YucJa IMOSIBJIEHUN
3TOro COOBITHS PaBHO...
17. Haunbouee obuum caydaem 3ako- | 1) Myaspa — Jlammaca [
Ha OOJIBLINX YKCe] ABJISAETCA TeopeMa... | 2) Yebbimepa ]
3) Mapkosa [
4) Jlanynosa l
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18. OTHOCHUTE/IbHAS IIPOIIYCKHAs CII0- 1)1 - p_"" ]
coOHOCTh MHOTOKaHabHOU CMO ¢ ot- n!p 0
Ka3aMU, UMeIOIIel 7 KaHAJIOB, PaBHA... 1
B P 2) p—Po o
n!
1
e[t~ ml 0
2 -1
P P
+p+— +..+—
4) [1 p oy T n!] L]
19. BeposATHOCTb TOrO, YTO BCE KaHa- 11— g”" ]
JIbl CBOOO/IHEL, B MHOTOKaHaIbHOI CMO n[p 0
C OTKa3aMu, UMEIOIIe 7 KAHAJIOB, PABHA... n
B P 2) p—po N
n!
1
3) P(i - %po) o
2 ny—1
P P

20. Haiitu otHocuTenbHyo mpomy-|1) 0,8
CKHYI0 CIIOCOOHOCTH OJHOKaHaJbHOI |2) 0,6
CHUCTEMbl MaccoBoro obcay:kupanus c|3) 0,25
OTKa3aMM, eCJIM UHTEHCUBHOCTb BX0ojs- | 4) 0,2
I[ero MOTOKA 3as1BOK paBHa 4() 3as1BOK /4,
a CpeIHsIs TPOJOJIKUTEBHOCTh 00CTy-
JKMBaHUS OTHOM 3asiBKU 1 MUH.

OOodd| O

HIkana oneHuBaHus.

YenemHocTh yCBOEHUs  JUCUMIUIMHBL - «Teopust  BEpOSATHOCTEN»  XapaKTepHU3yeTcs
KaueCTBEHHOM OIIEHKOW C(HOPMHPOBAHHOCTH KOMIIETEHIMH, BKJIIOYAIOIIEIO COBOKYIHOCTh
KpUTEpHEB MX OCBOcHHUs. KauecTBeHHas olLeHKa MOeT ObITh BbhlpakeHa (Tabmuma 3): B
IIPOLICHTHOM OTHOILEHMM KayeCcTBa YCBOEHUS MPOrpaMMbl, OTMETKOM B MATHOANIBHON ILIKaJe, B
PEUTUHIOBOM LIKAJIE.

TabOmuna 3.
KauecTBo ocBOCHMS OtmMmeTKa B HvaHeHTHaﬂ
. (periTUHTOBAS)
JTUCIUTUTAHBI 5-6anIbHOM mIKae
IKasa
90 - 100% COTIUYIHO» / «5» 91-100 %
66 - 89% «XOPOLIOY» /«4» 76-90 %
50 -65% «YZIOBIIETBOPUTENBHO» / «3» 56-75 %
Menb1ie 50% «HEY/IOBJIETBOPUTEIILHOY /«2» 0-55 %

4.4. MeToguvecKue MaTepuaJbl, ONpeaessiionue npoueaypbl OueHUBaHUs 3HAHUIA,
YMEHHUIi, HABBIKOB M (WJIN) ONBITA IeATEJIbHOCTH, XapaKTePU3YIOIINX 3Tanbl (popMupoBa-
HHMS KOMIIETeHIH I
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Bce ucnonblyembie BHIBI KOHTPOJIBHO-OIIEHOYHBIX cpeAcTB (Tabmuua 4) nmo aucuuruinHe
«MartemMaTH4ecKuil aHaIu3» OLEHUBAIOTCS B BHUJIE OTMETKH B MATHOAIILHON MIKaNle WU IIKaJe

"3agetr" - "He3auer".

Tabnuua 4.
HaumenoBanue [IpencraBnenue
KOHTPOJEHO- Kparkas xapakTepucTHKa KOHTPOJIbHO- KOHTPOJIBEHO- [kana
OICHOIHOTO OIIEHOYHOTO CPeJICTBa OEHOTHOTO OIIEHKU
cpencTsa cpencTBa
. Bomnpocs mis
CpenctBo mpoBepKH 3HAHUI ISt on ocap a J'ICII[(LII/ISIX OtMmeTKa B
Ompoc pelIeHus 3a71a4 ONPEACICHHOrO THIA 110 P 5-6aynbpHOM
Y TPAKTUYECKHUX
TeMe TIKae
3aHATHUSIX
. 3amanus A OtMmeTKa B
CpencTBo MPOBEPKH YMEHUHN PEIICHUS A A .
Pemenue 3amau paboThI B 5-0amnbpHOU
3ajJa4 ONpeesICHHOTO THIIA 110 TEME
AyMTOPHHU U JOMa IKaje
Kommekr OTMeTKA B
CpencTBo MPOBEPKU YMEHUH peIeHus KOHTPOJIBHBIX 9
KonTponbsHuas padota e POBEPIH Y p poI® 5-6annpHOR
3a1a4 Mo AUCIUTUINHE 3aJJaHui 10
IKaJIe
BapuaHTaM
N Kommext
CpencTBo MpoBepkH YMEHUH IPUMEHSTh BOMDOCOB LTS OtMmeTka
3auer [IOJIy4EHHBIE 3HAHUS I PELICHUS 3a1a4 P "3auyer" -
" " MTOJITOTOBKH K " "
o 6ioky "MatemaTrka He3ayeT
3aueTy
N Kommext
. CpencTBo MpoBepKu YMEHUH IPUMEHSTh . | Ormetka B
KomrnexcHsri TECTOBBIX 3aJJaHHH .
MOJTyYCHHBIE 3HAHUSA JJIs1 PEIICHHS 3a]1a9 5-6amnbpHOMN
dK3aMeH 8 w | U TIOATOTOBKH K
mo Moy o "MaremaTrka U CTaTHCTHKA IKaJe
9K3aMEeHY

OnenuBanne OOy4arOIMXCs B IPOLECCE IMOATANHOIO
dopmupyembix  gucuuiuinHo  «Teopust — BeposTHOCTEID
HCIOJIb30BaHUEM OaNIbHO-PEHTUHIOBON CUCTEMBI.

OCBOCHHA HMH KOMHGTGHHHﬁ,

MOXET

OCYHICCTBJIATHCA C

B sTtoMm cJIy4ace peﬁTI/IHFOBaH OIICHKA 110 JUCHUIIJIMHC «Teopnﬂ BepOHTHOCTeﬁ)) B CCMECTPC

dbopmupyercst o 100-0amapHOM MIKane CKIAABIBACTCS W3 TEKYIIMX OIEHOK IMOCEIaeMOCTH
3aHATUN, aKTUBHOCTHU HA TMPAKTUYECKUX 3AHATHSX, BBIMOJTHEHHBIX JOMAIIHUX M KOHTPOIBHOM
pabot. Tekymuii KOHTPOJL OlleHUBaeTCs WHTEpBaJioM 10 30 GayioB, a uToroBeld — a0 70
0aoB.

[TosmyueHHBIN TaKUM 00pa30M PEUTHHT MEPECUUTHIBAECTCS (B COOTBETCTBUU C TPEOOBAHUSIMU
K 3HaHHSIM) B TPAJUIIMOHHYIO KAy OLIEHOK, BHICTABIISIEMBIX B BEJOMOCTh U 3a4E€THYIO KHUXKKY,
cleyonmM 0opazom:

Tabmuua 6.
BaJibl
PEUTHHTOBOU Ounenka TpeOoBaHusI K 3HAHUSIM
oLleHKH, %0
91-100 5, «xomnuunoy OneHka «OTIMYHO» BBICTABISIETCSl CTYAEHTY, €CJIM OH

IIMyOOKO M TPOYHO YCBOMJ TPOTPaMMHBIA  Marepuai,
HCUEPIIBIBAIONIE, IIOCIEI0BATENbHO, YETKO U JIOTUYECKU
CTPOMHO €ro Hu3JlaraeT €ro Ha 3aHiITHH, YMEET TECHO
yBSI3bIBaTh TEOPHUIO C IMPAKTHUKOM, CBOOOJHO CIIPABIISIETCS C
3aJlayaMi, BONPOCAMU M JPYITMMH BHJIaMH IPUMEHEHUs
3HAHUH, TpUYEM HE 3aTPyJHSIETCs C  OTBETOM Ipu
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BHJIOM3MECHCHUH  3aJaHUl, TPABWIHBHO  OOOCHOBBIBAET
MPHUHSITOE pelIeHHe. BBIMOTHIUI KOHTPOIBHYIO paboTy Ha
OIICHKY HE MEHee 4YeM Ha "Xxopomio".

VY4yeOHblE [OCTHIKEHHUS B CEMECTPOBBIA MEpPHOI U
pe3yabTaTaMu  PyOSKHOTO  KOHTPOJIS  JEMOHCTPHPYIOT
BBICOKYIO CTENICHb OBJIA/ICHUS TPOTPAMMHBIM MaTEPUATIOM.

76-90

4, «xopouioy

OrneHka «XOpoIIo» BBICTABISETCS CTYIEHTY, €ClId OH TBEPAO
3HaeT MaTepuall, FPaMOTHO U I10 CYLIECTBY M3J1araeT €ro, He
JIOTyCKasi CYLIECTBEHHBIX HETOYHOCTEM B OTBETe Ha
BOIPOCHI, MPABUIIBHO MPUMEHSIET TEOPETUUECKHUE TTOJIOKEHUS
MpU PELIEHUH MPAKTHUYECKUX BOIMPOCOB M 3ajlay, BIAJEET
HEOOXOMUMBIMUA HABBIKAMH WM TPHEMaMU WX BBITIOJHCHHS.
BrImonHmI KOHTPOIBHYO paboTy Ha OIEHKY "xopomio".

Y4eOHbIC JOCTHIKEHHST B CEMECTPOBBIA IEPUOI U
pesynabraTaMu  pyOeKHOTO  KOHTPOJSL ~ JEMOHCTPHUPYIOT
XOPOIIYIO CTENEHb OBJAaJICHUS MPOrPAMMHBIM MaTEPHUATIOM.

56-75

3,
«y00871emeopu-
MenbHOY»

OneHka «yIOBIETBOPUTEIHLHO» BBICTABISAETCS CTYACHTY,
€CJI OH MIMEET 3HAaHUS TOJIILKO OCHOBHOTO MaTepHalia, HO He
YCBOWJI €ro JAeTaleil, JomycKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBWIbHbIE  (OPMYIMPOBKH, HApPYLIEHHUS  JIOTUYECKOU
MOCJIEJIOBATEIBHOCTA B M3JIOKEHUU  MPOrPaMMHOTO
MaTepuaga, HCIBITBIBACT 3aTPyJHEHUA IIPU  pELICHUU
MPAKTHYECKUX 3a]ad. BBIMONHUI KOHTPOJIBHYIO PadoTy Ha
OIICHKY "yIOBJIETBOPUTEIHHO".

Y4yeOHble [OCTHIKEHHS B CEMECTPOBBI MEpPHOI U
pe3yiabTaTaMu  PyOSKHOTO  KOHTPOJIS — JEMOHCTPHPYIOT
JO0CTaTOYHYI0 (YIOBJICTBOPHUTEIbHYIO) CTENEHb OBIAJCHUS
IIpOrpaMMHBIM MaTe€pHAJIOM.

0-55

2,
«HEeY00671emeopu-
MenbHO»

OneHKa «HEyIOBIETBOPUTEIIBHO» BBICTABIISIETCS CTYICHTY,
KOTOPBIM HE 3HAeT 3HAYUTEIIBHOM 4YacTH IIPOrPaMMHOIO
MaTepuana, JOIMyCKaeT CYIECTBEHHbIE OIIMOKH, HEYBEPEHHO,
¢ OONMBIIMMU 3aTPYIHEHUSMHU PELIaeT MPAaKTHUECKUE 3a7a4H.
Kak mpaBuino, oneHKa «HEYIOBIETBOPUTEIBHO» CTaBUTCA
CTyJCHTaM, KOTOpbIE HE MOTYT NPOJODKUTH OOydeHue Oe3
JIOIIOJTHUTEILHEIX 3aHATHU o COOTBETCTBYIOIIIECH
JTMCUMIUIMHE. BBINOMHMI KOHTPOJNBbHYIO paboTy Ha OLIEHKY
"HEeYyI0BJIETBOPUTEIBHO" .

VY4eOHbIE TOCTMKEHUS B CEMECTPOBBIA MEpUOJ U
pesyabraTaMu pyOeKHOTO KOHTPOJISL JAEMOHCTPUPOBAIU HE
BBICOKYIO CTEIIEHb OBJIAJICHUS IPOTPAMMHBIM MaTEpHAJIOM IO
MHUHHUMAJIBHOM IIJIaHKE.

B

clyyae  nponycka

3aHAMUL  0OYHarOWUNCa — TUKBUOUpYem  00pa308asulyiocs

3A00NIHCEHHOCb 8 CpOKU, ycmarnasjiueaemsble no aOZOGOPQHHOCmU C npenodaeameﬂem.

5. MetoguyecKkue yKa3aHus il 00YyYAOLIUXCS 10 OCBOCHUIO M CUUIIMHBI

Henn

METOANYCCKHX

pexkoMeHAanuii - 00ecme4yuTh CTYIEHTY ONTHUMAaJbHYIO

OopraHu3aluro IMmponecca H3YUYCHHA JUCHUIIIIMHBI, a TAaKKC BBIIIOJIHCHHUA PA3JIMYHBIX (I)OpM
CaMOCTOSITEIIbHON PabOTHI.
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CryneHTaM HEOOXOIMMO O3HAKOMHUTBCS: C COJIEpKaHueM pabodell MmporpaMMbl
JTMCLHUIUIMHBI, C LEISIMU M 3aJayaMH JUCHUIUIMHBI, €€ CBA3SMU C JPYTUMHU JTUCIMILTHHAMU
00pa30BaTeIBHON TPOTPaMMBbI, METOJUYCCKUMHU pPa3padOTKaMH 110 JAHHOW JUCIMILINHE,
UMCIOIIUMCS Ha 00pa30oBaTeIbHOM TIoOpTaie W caiTe Kadeapbl, ¢ TpadUKOM KOHCYJIbTAIIUI
npenojaBatesei kageapsl.

W3yueHne MUCHMIUIMHBI TPEOYeT CUCTEMATHYECKOrO M TOCIIE0BATeIbHOTO HAKOTUICHHS
3HaHHI>i, CJICOOBATCIIBHO, MPOIYCKU OTACIbBHBIX TEM HE MO3BOJIAIOT FJTy60K0 OCBOUTH NPCAMCT.
VIMEHHO TMO3TOMY KOHTPOJIb HaJ CUCTEMATUYEeCKOW pabOTON CTYJECHTOB BCETNla HAXOIWUTCS B
LIEHTpE BHUMaHUs Kadeapsl.

O6y&IeHI/IC 00 AMCIHMIUIMHEC ((TGOIQI/IH BC[ZOHTHOCTCﬁ)) MNPCAnoJaracT H3y4CeHUC Kypca Ha
AYIUTOPHBIX 3aHATUAX (JICKIITNU 1 IMPAKTUYCCKUEC 3aHATU) U CaMOCTOSTEIHLHON [22160”['1)1 CTYICHTOB.

C nenbio obecnieyeHus! YCHEUIHOTo OOydeHMs CTYACHT JIOJDKEH B 0Os3aTeNIbHOM IOpsKe
TOTOBUTBCS K JIeKYUsM, TIOCKOJBKY OHH SIBISIIOTCS BaKHEHIIEH (opMoil opraHm3anmu yudeOHOTO
npolecca: 3HaKOMAT ¢ HOBBIM y4eOHBIM MaTE€pPUAJIOM; Pa3bsSCHIIOT YUeOHbIE JIEMEHTHI, TPYIHbIE
IUTSl IOHWUMAHUST; CHCTEMATU3UPYIOT YIeOHBI MaTepral; OpUSHTUPYIOT B yueOHOM Iporiecce.

Ilpaxmuueckue 3anamus IUCUMILIIMHBL «Teopus BepOATHOCTEW»  NPEANONArarT HUX
NPOBENECHHE B Pa3IMYHBIX (OpMax C MENbI0 BBIABICHHS TONYYCHHBIX 3HAHUH, yMEHUH W
KOMIIETEHINH ¢ IPOBEICHUEM KOHTPOJIBHBIX MEPONPUATHIH, ONUCaHHBIX B 11.4.4 (Tabnuia 4).

Camocmosmenvnas padoma CTyAeHTOB 1o jucuuiuinHe «Teopus BeposATHOCTEM»
cnocoOCTByeT Oojiee TIIyOOKOMY YCBOGHHIO H3ydyaeMoOro Kypca, (OpMUpPYET HaBBIKH
UCIIOJIb30BaHMs U3Yy4aeMOIro MaTeMaTUYeCcKOro amrapara U OpUEHTHUPYET CTYJICHTa Ha YMEHHUE
IIPUMEHATH MTOJyYE€HHBIEC 3HAHNS HA NIPAKTHKE.

IIoAroTOBKA K JEKIUN 3aKII0YACTCA B CICTYIOIIEM:

BHHUMATEJILHO NPOYMTANTE MaTepuall NPEeAbIAYIIEH JEKIUY;

y3HalTe TeMy NpPEACTOSIIEeH JieKIMH (M0 TEeMaTHUYeCKOMYy IIIaHy, MO HHGpOpMaun
JIEKTOpA); 03HAKOMBTECh C YUEOHBIM MaTepHaJIOM IO Y4eOHUKY U y4eOHBIM OCOOUSIM;

MOCTApPaWTECh YACHUTH MECTO M3y4aeMON TEMBI B CBOCH MPO(ECCHOHAILHON MOATOTOBKE;

3alULINTE BO3MOYKHBIE BOIIPOCHI, KOTOPBIE BBl 3aJaIUTE JIEKTOPY HA JIEKLIUH.

[loaroroBka K MPaKTUYECKUM 3aHATUSIM:

BHUMATEJIBHO NPOYMTANTE MaTepuall JEKLHMH, OTHOCALIMXCS K JaHHOMY IPAaKTUYECKOMY
3aHATHIO; 03HAKOMBTECH C YUE€OHBIM MaTEPHAIOM 110 YYeOHHUKY B y4eOHBIM ITOCOOUSIM;

BBINUIIUTE OCHOBHBIE TIOHATHSI U TEOPEMBI,

CaMOCTOSITENIFHO PELINTE MPUMEPHI, pa300paHHbIE B JIEKLIUAX, U 33Ja4l, PEKOMEH/I0BaHHbIE
IUI CAMOCTOSITENIBHOTO U3YYEHUS;

YSICHUTE, KaKU€ y4eOHbIE 3JIEMEHTBI OCTAJIMCh [T BaC HESICHBIMU U [TOCTApalTeCh MOIYUUTh
Ha HUX OTBET 3apaHee (10 3aHATHsI) BO BpeMsl TeKYIIMX KOHCYJIbTAIUN MpernoiaBaTerisl.

['oTOBUTBCS MOXKHO MHIMBUAYaJIbHO, NApaMU WJIM B COCTaBE MajOW IpPYIIIbl, MOCIEIHUE
ABJSTIOTCS 3(h(eKTUBHBIMU (popMaMu paboThl. Pabouas mporpamMma JUCHUILIMHBEL B YacTH LENeEH,
MEPEYHI0 3HAHWK, YMEHHid, TEPMHHOB M YYEOHBIX BONPOCOB MOXKET OBITh HCIOJNB30BaHA B
KauecTBE OPUEHTUPA B OpraHu3aluy 00yYeHHUsI.

IloaroroBka K sK3aMeHy (3a4eTy, KOHTPOIbHOU paboTe).

K sk3ameHy (3aueTy, KOHTPOJbHON paboTe) HEOOXOOMMO TOTOBUTCS II€JICHAIIPABICHHO,
pEryJsipHO, CHCTEMAaTHYECKH M C TEPBBIX THEHW OOy4eHHUs MO NaHHOW IucHHIUIHHE. [lombITKu
OCBOMUTb JUCLMIUIMHY B TII€pUOJ CECCHM, KaK IIPaBUJIO, IIOKa3blBAlOT HE CIMILKOM
YIIOBJIETBOPUTEINIbHBIE PE3YJIbTATHI.

B camom Hauane y4eOHOro Kypca CTYJIEHTY HEOOXOIMMO MO3HAKOMHUTHCS CO CIEIyIoLIen
y4e0HO-METOJMUECKON JOKyMEHTAlUEN: MPOrpaMMOi IUCIUILIMHBI; IEPEUHEM 3HAHUN U YMEHHH,
KOTOPBIMH CTYIEHT JOJDKEH BJIAJETh; TEMATUYECKUMHU IUIAHAMM JICKLUM, NPAaKTUYECKUX U
71a00PATOPHBIX 3aHATHIA; KOHTPOJIBHBIMUA MEPOIIPUATHIMH; YICOHHKOM, YI€OHBIMU TIOCOOHMSIMHU TIO
IUCLMIUIMHE, a TaKKe »SJIEKTPOHHBIMU pecypcaMu (KOMIUIGKT TIpE3eHTalui M TeCTOBBIE
Marepualbl, peaj30BaHHbIe B cucteMe Moodle).
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[Tocme sTOrO y CTYAEHTa MOMKHO CPOPMHPOBATHCS YETKOE MpENCTaBlIeHHE 00 o0beme H
XapakTepe 3HaHWH U yMEHUH, KOTOPbIMU Ha/l0 OyZeT OBIaJeTh Mo JucuuiuinHe. CuctemMatnyeckoe
BBITIOJTHEHNE Y4eOHON PaOOThI HA JICKIMSAX M MPAKTHIECKUX 3aHATHSX MO3BOJIUT YCIEIIHO OCBOUTH
JUCLIMIUIMHY U CO3JaTh XOPOLIyI0 0a3y /Ul C1auM SK3aMeHa (3ayeTa, KOHTPOJIbHOU padoThl).

6.OcHOBHAasI M 10NOJIHUTE/IbHAS Y4eOHas1 JINTepaTypa, Heo0X0AuMas 1JIs1 OCBOCHHS
AUCHHUILINHBI, pecypchl HHPOPMALMOHHO-TEJIeKOMMYHHKAIIMOHHOI ceTn ""UHTepHeT",
BKJIIOYasl epevyeHb Y4eOHO-MeTOAHYeCKOro odecnedeHus1 1J1sl CAMOCTOSITeJIbHOI padoThI
00y4aroIMXCA N0 JMCUMILINHE

6.1. OcHoBHas1 JMTEpaTYpA.

1. IlomoB, A. M. Teopus BepOSTHOCTEH W MaTeMaTH4ecKas CTATUCTHUKA : YYEOHUK H
MPaKTUKYM Juig OakanaBpuata u crienuanurera / A. M. [lonos, B. H. CotHukoB ; oz pea. A. M.
[TonoBa. — 2-e u3a., ucnp. u gon. — M. : U3parensctBo IOpaiit, 2019. — 434 ¢. — (Cepus :
bakanaBp u cneuumanuct). — ISBN 978-5-534-01009-1. — Pexum npoctyma : www.biblio-
online.ru/book/2657E488-ADFB-4941-9BB2-D919CAB898A2.

2. Ilomos, A. M. Teopus BeposiTHOCTEH : y4eO. mocodue i MPUKIaTHOTO OakanaBpuara /
A. M. Tlonog, B. H. CotaukoB. — M. : UznarensctBO FOpaiit, 2019. — 215 c. — (Cepus :
bakanasp. [Ipuknannoit kypc). — ISBN 978-5-9916-9791-0. — Pexum noctyna : www.biblio-
online.ru/book/D80SFE8D-7D98-4739-BEA8-9E99588AA131.

3. KoBanes, E. A. Teopus BepoATHOCTEN N MaTeMaTUYECKasi CTATUCTUKA JUIsl SKOHOMHUCTOB:
yueOHUK U TPaKTHKYM Jjs OakanaBpuara, criernuanutera u maructparypsl / E. A. KoBanes, I. A.
Mengenes ; mox obmr. pen. I. A. Mensenea. — 2-e u3f., ucnp. u aomn. — M. : U3mgarenscTBO
IOpaiit, 2019. — 284 c. — (Cepus : bakanasp. Cneumnanuct. Maructp). — ISBN 978-5-534-
01082-4. — www.biblio-online.ru/book/B7C35CEE-D884-4E72-9410-1EAAE23 A47B0.

6.2. lonosiHUTE IbHAA JTUTEPaTypAa.

1. Kpemep, H.III. Teopust BeposiITHOCTEW W MareMaTH4eckas CTAaTHCTHKA. YUYEOHUK M
MPaKTUKYM Ui akajgemudeckoro Oakanaspuara. / H.ILI. Kpemep. — 4-e uzn. — M.: U3narensctBo
"FOpaiit", 2016. — 514 c.

2. TarapaukoB, O.B. Teopus BepoATHOCTEM M MaTeMaTHyecKas CTaTHUCTUKA JUIs
skoHOMHCTOB: yueObHuk / O. B. Tarapuukos, E. B. llIsen. — M. : KuoPyc, 2018. — 206 c.

3. KoBanes, E. A. Teopusi BEpoATHOCTEN U MaTeMaTH4YeCcKasi CTATUCTUKA JUIsl SKOHOMHUCTOB:
y4eOHUK W MpPaKTUKyM miis OakanaBpuarta u Maructpatypsl / E. A. KoBanes, I. A. Mensenes;
nof obmr. pen. I'. A. Mensenesa. — 2-e uz., uctp. u joi. — M. : FOpaiir, 2018. — 284 ¢

6.3. YuedHo-MeTOAMYECKOE O0ecIiedyeHHe CAMOCTOATEILHON padoThl.

Tema 1. Cnyuaiinpie coObITHS

1. IToroB, A. M. Teopust BeposITHOCTEH : yued. mocobue i MpUKIaAHOro OakaiaBpuara /
A. M. Tlonos, B. H. CotaukoB. — M. : U3garensctBo IOpaiit, 2019. — 215 ¢. — (Cepus :
bakanasp. [Ipuxnagnoii kypc). — ISBN 978-5-9916-9791-0. — Pexum goctyna : www.biblio-
online.ru/book/D80SFE8D-7D98-4739-BEAS-9E99588AA131.

2. KosaneB, E. A. Teopus BepoATHOCTEM M MaTeMaTH4yecKas CTATUCTHKA JUId
SKOHOMMCTOB : Y4EOHUK U MPAKTUKYM JUId OakanaBpuaTa, criequainurera u maructparypsl / E. A.
Kosanes, I'. A. Mensenes ; nox obur. pea. I. A. MenseneBa. — 2-e u3M., UCIp. U gom. — M. :
WznarensctBo FOpaiit, 2019. — 284 ¢. — (Cepus : bakanasp. Cnenuanuct. Maructp). — ISBN
978-5-534-01082-4. — www.biblio-online.ru/book/B7C35CEE-D884-4E72-9410-
1EAAE23A47B0.

3. Kpemep, H.III. Teopuss BeposITHOCTEHl W MaTeMmaTH4ecKkas CTaTHUCTUKA. YYEOHUK U
MPAKTUKYM JUTsl akajgemuyeckoro Oakanaspuata. / H.III. Kpemep. — 4-e uzn. — M.: U3natenscTBO
"FOpaiit", 2016. — 514 c.
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4. TarapauxoB, O.B. Teopuss BeposSTHOCTEW HM MaTeMaTH4eckas CTATUCTUKA JIJIst
SKOHOMUCTOB: yueOHUK / O. B. Tarapuukos, E. B. IIsen. — M. : KnoPyc, 2018. — 206 c.

Tema 2. CayuaiiHbie BeJTHIHHBI

1. ITono, A. M. Teopus BeposTHOCTEH : y4ued. mocoOue AJis MpUKIaHoro OakagaBpuara /
A. M. Ilonos, B. H. CothukoB. — M. : N3narensctBo HOpaiit, 2019. — 215 ¢. — (Cepus :
bakanasp. [Ipuknannoit kypc). — ISBN 978-5-9916-9791-0. — Pexum noctyna : www.biblio-
online.ru/book/DS80SFE8D-7D98-4739-BEA8-9E99588AA131.

2. KomaneB, E. A. Teopus BeposSTHOCTEM W MareMaTH4ecKas CTaTHCTHKA ISt
HSKOHOMHMCTOB : YYEOHUK U MPAKTUKYM JUId OakanaBpuaTa, crieluannrera u maructparypsl / E. A.
Koranes, I'. A. Measenes ; nmox oour. pen. I'. A. Mensenea. — 2-e u3n., ucnp. u gomn. — M. :
WznarensctBo KOpaiit, 2019. — 284 c. — (Cepus : bakanasp. Cneuuanuct. Maructp). — ISBN
978-5-534-01082-4. — www.biblio-online.ru/book/B7C35CEE-D884-4E72-9410-
1EAAE23A47B0.

3. Kpemep, H.III. Teopus BeposTHOCTEW M MareMaTHYeCKash CTAaTUCTUKA. YUYEOHHK H
MPAKTUKYM JUTsl akageMmudeckoro Oakanaspuata. / H.III. Kpemep. — 4-e uzn. — M.: U3natenscTBO
"FOpaiit", 2016. — 514 c.

4. TarapuukoB, O.B. Teopuss BeposSTHOCTEM M MareMaTU4eckas CTATUCTUKA s
9KOHOMUCTOB: yueOHHK / O. B. Tarapaukos, E. B. lIsen. — M. : KnoPyc, 2018. — 206 c.

Tema 3. Cayuaiinbie npoueccobl

1. ITomoB, A. M. Teopusi BEpOSTHOCTEH M MareMaTW4yecKas CTaTHCTUKA : YYCOHUK W
MPaKTUKYM Juig OakanaBpuata u crienuanurera / A. M. [lonos, B. H. CotHukoB ; mog pea. A. M.
[TonoBa. — 2-e u3a., ucnp. u gomn. — M. : U3parensctBo IOpaiit, 2019. — 434 ¢. — (Cepus :
bakanaBp u cneuumanuct). — ISBN 978-5-534-01009-1. — Pexum moctyma : www.biblio-
online.ru/book/2657E488-ADFB-4941-9BB2-D919CAB898A2.

2. ITonos, A. M. Teopust BepoTHOCTEH : yueb. mocoOue AJis MpUKIaIHoro OakagaBpuara /
A. M. Ilonos, B. H. CotaukoB. — M. : U3garensctBo IOpaiit, 2019. — 215 ¢. — (Cepus :
bakanasp. [Ipuxnaanoit kypc). — ISBN 978-5-9916-9791-0. — Pexum goctyna : www.biblio-
online.ru/book/D80SFE8D-7D98-4739-BEA8-9E99588AA131.

3. KoBanes, E. A. Teopus BepossTHOCTEN U MaTeMaTUYECKasi CTATUCTUKA JIsl SKOHOMHUCTOB:
Y4eOHMK U IPAKTUKYM IS OakajaBpuara, crienuanurera u maructparypsl / E. A. Kosaines, I'. A.
Mengenes ; nog oom. pen. I. A. MenseneBa. — 2-e u3fl., ucop. u gon. — M. : M3garenscTBo
Opaiir, 2019. — 284 c. — (Cepus : bakanaBp. Crnenuanuct. Maructp). — ISBN 978-5-534-
01082-4. — www.biblio-online.ru/book/B7C35CEE-D884-4E72-9410-1EAAE23 A47B0.

4. Kpemep, H.III. Teopust BeposTHOCTEW W MareMaTHdyeckas CTaTHCTHKA. YUYEOHUK U
MPAKTUKYM TSl akageMmudeckoro Oakanaspuata. / H.III. Kpemep. — 4-e uzn. — M.: U3natenscTBO
"FOpaiit", 2016. — 514 c.

5. TarapuukoB, O.B. Teopus BeposTHOCTEH N MareMaTH4yecKas CTaTHUCTUKA JUIs
sKOHOMUCTOB: yueOHHK / O. B. Tarapaukos, E. B. lIsen. — M. : KnoPyc, 2018. — 206 c.

6.4. HopmaTuBHbIe IPaBOBbIE JOKYMEHTbI.

1. ®enepanbHBIi  TOCYAAPCTBEHHBIH  00pa30BaTeIbHBIM  CTAaHAAPT  BBICIIETO
po(ecCHOHAIBHOTO 00pa30BaHusl IO HAIMpPABICHUIO MOArOTOBKH (cmernuanbHocTH) 080101
DKOHOMHYECKass 0e30macHOCTh (KBanupuKamus (CTENEHb) «CICHHUATUCTY»). Y TBEPKIACH
npukazoM MunuctepcTBa oOpasoBanus U Hayku Poccuiickoii ®eneparmu ot «14» stBaps 2011
r. Ne 19.

2. Ilpukaz MunucrepcTBa o0pa3oBaHHsI M  HAyKu poccuiickoii — Dexeparmu
(MUHOBPHAYKH) «O6  yrtBepxknaenuu [lopsimka  opraHu3amMd W OCYIICCTBIICHHS
00pa3oBaTenbHON JEATeNIbHOCTH IO 00pa30BaTeNbHBIM IPOrpaMMaM BBICIIETO OOpa3oBaHUS —
nporpamMMm 0OakanaBpHara, MPOrpaMM CIEMaIUTeTa, MPOrpaMM MarucTparypb» oT «19» nexalps
2013r. Ne 1367 (3apeructpupoBan 24.02.2014 1. Ne 31402).
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3. TMonmoxenne 00 opramm3amuu u ocymiecTBieHndn B PAHXwul'C oOpa3oBarenbHOMN
JeSTeNbHOCTH 10 TporpaMMaM BBICIIErO oOO0pa3oBaHMs — TporpaMmaMm OakanaBpuara,
IporpaMMaM CHelHaauTeTa, MporpaMMaM Maructparypbl. YTBepxkaeHo Ilpukxazom PAHXul'C
ot «14» mas 2014 . Ne 02-129.

4. TlonoxeHue O TEKyILIEM KOHTPOJIE YCIIEBAEMOCTH W IPOMEXKYTOYHON aTTeCTallMU
CTYICHTOB B (elepaJbHOM TOCYIapCTBEHHOM OO/PKETHOM OOpa30BaTeIbHOM YUPEkKACHUU
BBICIIIETO TMPO(eccHoHANBHOT0 oOpa3oBaHus «Poccuiickasi akajeMusi HApOTHOTO XO3sCTBA U
rocynapcTBeHHOU cyx0bl ipu [Ipesunente Poccuiickoit @eneparum (¢ U3M. U JAOM. OT 7 UIOHS
2013r.). YtBepxneno IIpukazom PAHXul'C ot «7» utonst 2013 . Ne 01-2694.

6.5. UnTepHeT-pecypcsl.
1. JlekuuoHHBI MaTepuan mo aucuuruinHe «JIuneliHas anrebpa» nHa caiite PAHXul C.
http://www.ilns.ranepa.ru/studentam-i-slushatelyam/lektsionnye-materialy/
2. https://minobrnauki.gov.ru/— opunmanbHeii caiT MuHHUCTEpCTBA 00pa30BaHUs U HAYKH
Poccuiickon ®enepanuu

4. http://www.nsu.ru/mmft/tvims/chernova/tv/tv_nsu07.pdf
5. http://www.statsoft.ru
6. http://www.statistica.ru

6.6. Unble HCTOYHUKH.

1. Hayunas snextponnast oudmorexka eLIBRARY.RY.

2. DnekrponHas oubmnoreka cuctema [IPRBOORS.

3. DnexkTpoHHas OuONIMOTEKa OOpa30BaTENbHBIX M MPOCBETHUTENIBCKUX u3maHuh «IQ
Library».

4. DnexTpoHHO-O0nOMMoTeuHas cucrema BOOK .ru.

5. DIeKTpOHHO-OMONMMOTeUHas cucTeMa znanium.com uzziarenbersa «MHOPA-My.

6. DNeKTpOHHO-OMOIMOTEUHAs cCHcTeMa M3aTenibeTBa «FOpaiT.

7. DneKTpOHHO-ONONMoTeUHas cucteMa u3atennscrea «JIAHby.

7. MaTtepuajibHO-TeXHHYeCcKas 0a3a, UHPOPMALIMOHHbIE TEXHOJIOTHHU, UCII0JIb3yeMble
NPH OCylIeCTBJIEHNH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUILINHE, BKJIYasi NlepeyeHb
NMPOrpaMMHOI0 odecnevyeHusi U HHPOPMAIMOHHBIX CIIPABOYHbIX CUCTEM (MPH
HEeO00X0IMMOCTH)

Jlns oGecrieueHus] HAIVISAHOCTH U TIOBBIIICHHUS JTOCTYMHOCTH Matepuaia kypca «Teopus
BEPOSITHOCTE» B XOJ€ UTEHHUS JIEKIMM M MPOBEACHUS MPAKTUYECKUX 3aHSITHH HCHOIB3YIOTCA
BBIUHCIUTENbHAS TEXHUKA M MYJIbTUMEAUNWHBIE CpPEICTBA OTOOpakeHUs HHMOpMaIuu.
[IpakTrueckue 3aHATHS MPOBOAATCS B KOMITBIOTEPHBIX KJIACCaX C MCIOJIb30BAHUEM JIOKAJbHOM
CEeTH ISl OpraHu3aluu paboThl TPYII CTYICHTOB.

BeruucnutenbHas TexHUMKa HeEoOXOoIMMa M JUISi CaMOCTOSITEIbHOM ydeOHOW paboThbl
ctyneHToB. OrmepanmonHas cucreMa - Microsoft Windows XP w nmanmee, TporpammMHOE
obecnieuenue — Microsoft Office.
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