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1. Heab ¥ 321241 METOAUYECKUX YKA3ZAHUM

Metoauueckue yka3aHusi TMpEIHA3HAUCHBI IS BBINOJIHEHHUS MPAKTUYECKUX
pabot mo HampabieHusM oOyudeHus 1o nporpamme 38.03.01 u paspabGortanbl B
COOTBETCTBUM C COJIepKaHHeM pabodeil mporpaMmbl TUCHUILIMHBI. PexoMeHnanuu
npelHa3HauYeHbl JJII OKa3aHWUsS TOMOIIM OOYyYarOIIMMCSl TPU BBIMOJIHEHUH 3ajad,
TECTOBBIX 3aJ]JaHUM, YCBOCHUU TEOPETUUYECKUX BOIMPOCOB IO KypCY Ha MPAKTHUYECKUX
3AHATHUSAX.

[IpakTrueckoe 3aHsATHE — 9TO omHAa W3 (opm yueOHOU pPabOTHI, KOTOpAS
OpUEHTHPOBaHA Ha 3aKperyieHUEe N3YUYEHHOTO TEOPETHUECKOro Marepuaia, ero ooee
IyOOKO€ YCBOEHHE M (POPMHPOBAHHE YMEHHUS MPUMEHSATh TEOPETUUECKUE 3HAHUS B
MPaKTUYECKUX LEesAX. [0TOBACH K MPAaKTHUECKOMY 3aHATHIO, OOyJYarOUIUICs JOHKEH
OCBEXUTh B MaMATH TEOPETUUYECKHE CBEJACHUS, IIOJYyYEHHbIE Ha JIEKIHH,
CaMOCTOSITEJIbBHOM U3yuyeHUU. TOJIbKO 3TO 00eCrneduT BBICOKYIO 3((EKTUBHOCTD
IPAKTUYECKUX YUEOHBIX 3aHITHH.

[IpenonaBarens MMEET BO3MOXKHOCTh B JIMYHOM KaOMHETe HaOmoaTth 3a
paboTol Kaxaoro oOy4aronierocsi, Oka3blBas €My HEOOXOAMMYI0 METOJUYECKYI0 U
KOHCYJIBTallMOHHYIO IIOMOIIlb HA IPAKTUYECKOM 3aHSATHUU.

[IpakTuyeckue 3aHATHS SBISIOTCA Ba)XHOW  (hOpPMOM, CIOCOOCTBYIOIICH
yCBOEHMIO Kypca «Teopuss BepoATHOCTE M MaTemMarhyecKash CTaTUCTUKA.
OCHOBHBIE 3a/1a4M ATUX 3aHATUH CBOAATCA K TOMY, YTOOBI HAyYUTh OOYy4arOUIUXCA,
CaMOCTOSTENIbHO MBICIUTh, HIKUTh HMEIOIIMECS IITaMIlbl M CIOCOOCTBOBATH
pacHIMpeHnIo OOIIEl MCUXOJOTHUYECKON KyabTyphl. B xoae 3aHsTuil oOyuarommecs
JOJDKHBI OBJIAJIETh  CIIOCOOHOCTBIO OCYIIECTBISTH COOp, aHaiau3 M 0O0pabOTKY
JAHHBIX, HEOOXOMMBIX ISl pelIeHUs MPO(eCcCHOHANbHBIX 3a/1a4.

B mpouecce npakTHYECKMX 3aHITHI OOY4YarOIIMXCS BBIMOIHSIOT pa3InyHbIC
BUbI paboThl. [IpakTueckue paboThl MOI'YT HOCUTh PEIPOAYKTUBHBIM U MIOMCKOBBIN
XapakTep.

Pabotel, HOCSIIME PENPONYKTUBHBIA XapakTep, OTIMYAIOTCA TEM, YTO MPHU HUX
POBEACHUN OOYYAIOIIUXCS MOJb3YIOTCS MOAPOOHBIMU HHCTPYKLHSIMH, B KOTOPBIX
yKa3aHbl: LI€JIb padOThl, MOSCHEHUS NOpPSAIKA BBINOJHEHUS pPaOOThI, 3alOJHEHUs
TaOJIUIIBI.

PaboThl, HOcAIME MOMCKOBBIM XapakTep, OTIMYAIOTCA TEM, UYTO TMpPU HX
NPOBEJICHUN OOy4YarOIIMECs HE MOJb3YITCS MOAPOOHBIMU WHCTPYKIUSIMU, UM HE
3a/laH MOPSOK BBIMTOJIHEHUSI HEOOXOJUMBIX NEUCTBHM, OT oOydarouuxcs Tpedyercs
BBIOOP CIIOCOOOB BBIMOJIHEHUS] pa0OThl, MHCTPYKTUBHOM M CIIPABOYHOMN JIMTEPATYPHI.
PaboTbl, HOCsIIME MMOUCKOBBIA XapaKTep, OTIMYAIOTCS TEM, 4YTO OOydaroluecs
JOJKHBI PEIIUTh HOBYIO JUJIi HUX MpoOJieMy, ONMUPasCh Ha HMMEIOLIMECS Yy HHX
TEOPETUYECKHUE 3HAHUS.

ConepxaHue NpakTUUYECKUX 3aHATUN SBISETCA PEIICHHEM Pa3HOIro pojaa 3aaad,
paboTa ¢ aIuTeparypoi, CipaBOYHMKaMH, COCTaBJICHHE TaOIUL, CXeM, U Jp.

Temaruka, coiep’kaHWe M KOJIWYECTBO YacOB, OTBOJMMOE HAa NPAKTUYECKUE
3aHATHA, 3adukcupoBaHO B  paboueil mporpamme  aucHumiMHel.  CocraB
MPAKTHUECKUX 3a/JaHUN IJIAHUPYETCS C TaKUM pacueToM, YTOObI 3a OTBEIACHHOE
BpeMs 00yJaroIuecsi CMOIVIM UX Ka4eCTBEHHO BBIMOIHUTb.
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[Ipu mpoBeneHUM MPAKTUUYECKUX 3aHATUN HCIOIB3YIOTCS pa3ivydHble (OpPMBI
opraHuzanuu padoThl oOydaromuxcs: (pOHTaIbHAS, TPYNIOBAas, WHANBUIYaTbHAS.
Kaxnmas w3 HHX TMO3BOJIIET pelIaTh ONPENCIICHHBbIE UIAKTUYECKHE 3aJlauM:
pa3HoO0pa3uTh padboTy O0O0ydarouuxcs, MOBBICUTh OTBETCTBEHHOCTh KaXJIOTO
CTYJIEHTa 3a CaMOCTOSITEJIbHOE BBHIMIOJHEHUE IMOJHOTO 00beMa paloT, MOBBICUTH
Ka4eCTBO MOATOTOBKH O0YYarOIUXCs.

OCHOBHBIMM 3TaniaMy MPAKTHYECKOTO 3aHSTUS SBIIFOTCS:

1. IIpoBepka 3HaHUIT OOYHAIOIIUXCS — UX TEOPETUUYECKON MOATOTOBIEHHOCTH K
3aHATHIO.

2. IHCTpyKTaX, TPOBOIMMBIH MpEnoaaBaTeaeM.

3. Brimonnenue 3amaHuii, paboT, yNpakKHEHWUU, pEIICHHWE 3a/ad, TECTOBBIX
3aaad.

4. Tlocnenyromuii aHAJIW3 U OLIEHKA BBIMOJIHEHHBIX pa0OT U CTETIEHH OBJIa/ICHMUS,
00y4YaroImxcs 3arlaHipPOBaHHBIMU KOMIIETEHIIUSMU.

Kpurepun wu mnokazarenu, WCHOIb3yEMbIE IIPH OLICHWBAHUM BBIITOJIHECHHUS
3a1aHUA:

3HaTh: OCHOBBI TEOPUU BEPOATHOCTEHW, HEOOXOAMMBIE JJIsi  PELICHUS
DKOHOMMYECKUX 3aJ1a4; OCHOBHBIC IIOHATHS METOABI TEOPUU MaTEMaTHYECKON
CTaTUCTUKU; OCHOBHbIE IOHATHSI KOMOMHATOPUKH, IPABHIIA IPOU3BEACHUS U CYMMBI.

YMeTh: NPUMEHATH anmnapar TEOPUM BEPOSATHOCTEW Ul TEOPETUYECKOIO H
AKCIIEPUMEHTAIIBHOTO MCCIENOBAHUSA M DPEIICHUS JKOHOMHYECKHX 3a7a4; CTPOMUTH
BEPOATHOCTHBIE MOJIEJN MAJI1 KOHKPETHBIX MPOLIECCOB, MPOBOIAUTH HEOOXOAUMbBIE
pacyeTsl B paMKax MOCTPOEHHOM MOJEIH; MCIIOIb30BATh BEPOSTHOCTHHIE OLICHKH B
MIPAKTUYECKOU IESITENBHOCTH.

Bnaners: HaBbIKAMU TNPUMEHEHUS COBPEMEHHOIO  MaTEMaTHYECKOTO
MHCTPYMEHTAPHUS JUIsl PELICHUs] SKOHOMMYECKHMX 3a]1a4; HaBBIKAMHM HCIOJIb30BAHUS
OCHOBHBIX MPUEMOB 00pPaOOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX; CIIOCOOAMH pacueTra
BEPOSITHOCTH CYMMBI U NTPOU3BEIECHUS COOBITUH.

2. [lepeyeHb TEM NPAKTUYECKUX 3AHATUHA
[TpakTryeckoe 3aHsaTHe N2 1 «3jieMeHThI KOMOUHATOPUKU» (24.)
[IpakTuyeckoe 3aHsATHe N2 2 «YHc/0Bble XapaKTEPUCTHUKU AUCKPETHDIX
Cy4alHBIX BeJTUUYUH» (24.)
[IpakTnyeckoe 3aHsaTHe N2 3 «PacyeT XapaKTEepUCTUK BBIOOPKHM M HUX
oreHKa» (24.)

3. Coaepma}me A METOAHUKA MPOBEACHHUA NPAKTHYE€CKHUX 3aHATHH .

IpakTuyeckoe 3ansitue Ne 1 «Jj1eMeHTbl KOMOUHATOPUKHU. COOP,
AHAJIM3 M 06pabOTKa AAHHBIX»

Llens: GopMupoBaHUE LEIOCTHOTO MPECTABICHUS 00 AIEMEHTaX KOMOWHATOPHKH,
CHOCOOHOCTh OCYIIECTBIISATH COOpP, aHAINU3 U 00pPaOOTKY aHHBIX, HEOOXOIUMBIX JJIs

perieHus mpodheCcCHOHaANBHBIX 3a/1a4.
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3aoanus:

B mpakTtrdeckoil KM3HM KXl W3 HAC 9acTO pemaeT mpobiemMy mojcyera
KOJNYECTBA Pa3IMYHbBIX KOMOHWHAIINH. Takwue 3a71a49u Ha3bIBAIOTCS
KOMOMHATOPHBIMHU, ¥ COOTBETCTBYIOIIMM  pa3fiel  MaTeMaTUKH  Ha3bIBaeTCs
KOMOMHATOpUKON. Marematuueckass SHIUKIONEIUS ONpeAessieT KOMOUHATOPUKY
cnenyromuM obpa3zom: «KoMmOuHaTopHass mMaTeMaThka, KOMOMHATOpWUKA — pasfen
MaTeMaTHKH, TMOCBSIIEHHBIA PEIICHUIO 3a/lad BhIOOpA M PACIOJIOKEHHUS DJIEMEHTOB
HEKOTOpPOTro, OOBIYHO KOHEYHOTO, MHOECTBA B COOTBETCTBUM C 3aJaHHBIMU
npaBwiamu. Kaxgoe mpaBwio ONpeAessieT CIoco0 MOCTPOCHUSI HEKOTOPOH
KOHCTPYKIIMM W3 DJIEMEHTOB HMCXOJIHOI'O MHOXECTBa, Ha3bIBAEMON KOMOMHATOPHOM
KOH(pUrypammei.

C 3agayaMy, B KOTOPBIX NPHUXOJIUTCS BBIOMPATh T€ WM HHBIC MPEIMETHI,
pacmnoJjiaratb WX B ONPEACICHHOM TOPSAJAKE W OTBICKMBATh CPEAUd Pa3HBIX
PaCIOJIOKEHUN HAWIydIlIUe, JIOJU CTaJKUBAIUCh €IIe B JOUCTOPUUECKYIO 3MOXY,
BbIOWpasi HAaUJIYUIlIMe PACIOJIOAKEHUSI OXOTHUKOB BO BPEMSI OXOThl, BOMHOB BO BpeMs
OUTBBI, THCTPYMEHTOB BO BpeMsi paboThl. OnpeaesieHHbIM 00pa3oM pacnojarajiuch
YKpallleHUs] Ha OJIeXkKJE, y30phl Ha KepaMmHuKe, Mepbsi B onepeHuu crpei. [lo mepe
YCIOKHEHUSI TPOU3BOJICTBEHHBIX U  OOIIECTBEHHBIX OTHOIIEHUM BCE IIHUPE
MPUXOIUIIOCH TOJIb30BaThCA OOIIMMHU TOHATUSIMU O TMOPSJKE, TPyNIUpoBaHuu. B
TOM >K€ HaIpaBJICHUU JICMCTBOBAJIO pa3BUTHE pemecel U ToproBiu. Ilozxke
MOSBIJIMCH Hap/Ibl, IIAIIKH, ITaXMaThl ¥ TIP., BO3HUKJIM KOMOMHATOPHBIC 3aJ1a4H.

PaccmoTpum psig mpuMepoB, WLTIOCTPUPYIONIUX MTPUMEHEHUE KOMOMHATOPHBIX
dbopmyn B 3aa4ax.

IIpumep 1. CKOJBKHMHU CIOCOOAMH MOXKHO COCTAaBUTb paclycaHUe JJis
CTYZleHTOB Ha 1 y4eOHbIM JieHb W3 4 pas3/iMuHbIX NIpeAMeToB: 3 (Teopus
3KOHOMMYECKUX yyeHUl), M (MmaTemartuka), U (uctopus), @ (puskynbrypa) ?

PeweHue. cxonHOE MHOXKECTBO COCTOUT M3 4 pa3/IMYHbIX 3J1IEMEHTOB: 3, M,
U, @, n=4. Pa3anu4yHOro BUAa COCTaBJIEHHOE pacliMCaHue — KOMOUHAIUS U3 BCEX
4 npeameToB, HanpuMep - IMUD, IOUM, ..., OTIMNYAIOTCA KOMOUHALUU JAPYT OT
Jipyra TOJIbKO MOPSAJAKOM CjeZjOBaHUs 3jieMeHTOB. Ciief0oBaTeJbHO, UX YHCJIO —
YUCJIO NTIepeCTaHOBOK U3 4: P, =41=1.2.3-4=24

IIpumep 2. CKOJBKHMH CHOCOOAMU MOXXHO OTIPaBUThb 3 CTYAEHTOB Ha
KOHbepeHIIMI0 U3 TpyIIbl, cocTodlerd U3 7 cTyaeHToB: AdaHacbeB (A),
Bopucosa (B), BopoHnos (B), lemuna (/]), Ucaes (H), Kotosa (K), Cunuubin (C)?

PeweHue. UcxoqHOEe MHOXECTBO COCTOUT U3 7 pa3IMYHbIX 3JIEMEHTOB: A, b,
B, /I, U, K, C. Jleneranysi Ha KOHQepeHLM0 — KOMOMUHAIYSA, cocTosdas u3 3
3JIEMEHTOB MCXOJHOro MHOXecTBa, HanpuMmep - Ab/l, BAK, ..., otinyarorcsa
KOMOHWHALMU JIPYT OT JIpyra COCTaBJSIOUUMH UX 3JieMeHTaMU. Cie0BaTe/NbHO,
WX YHCJIO — YUCJIO couyeTaHuM u3 7 no 3:

oo T 1234567
TU3(7-3)! I 1.2.3-1.2-3-4

IIpumep 3. CKOJIbKMUMU CIOCOOAMHU MOXKHO COCTAaBUTb TPEX3HAYHOE YMCJIO
M3 HeYeTHbIX IIUP, ec/iv Bce IUPpbl pa3Hble?

Pewenue. IcxogqHOe MHO>KECTBO COCTOUT U3 5 pa3/IMYHbIX 3JIEMEHTOB: 1, 3,

5,7,9. Tpex3HauHble YUCJIA U3 3TUX LUPP — KOMOMHAIUU, COCTOSLHE U3 3
3JIEMEHTOB UCXOJHOT0 MHOX€ECTBA, Hanpumep — 135, 153, 137, ..., orinyarorcs
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KOMOMHALMU APYT OT Apyra U NOPsSAKOM CAeJ0BaHUS 3JIEMEHTOB U COCTABOM.

CiieloBaTe/IbHO, KX YMCJIO — YUCJI0 pa3MellleHnH U3 5 no 3:
, 5 5
Al=—2 _-2-3.4.5=60
(5-3) 2

IIpumep 4. CKOJIbKO BO3MO>KHbIX UCXO/I0B IIPY BbIOpPACcbiBAHUHU 3 MOHET?

Pewenue. VcxogHOe MHOXeCTBO (pe3y/bTaT BblNaZleHUS OAHOU MOHETHI)
COCTOHUT U3 ABYX pa3/iMuHbIX 3jieMeHTOB: O (opes) u P (pemka), n=2. Tak Kak
BbIOpAChIBAlOTCA 3 MOHETBI, TO BBIOOPOYHblE KOMOHWHALUM cojepxaT 3
3JIEMEHTA Y YUCJIO TOBTOPEHUM OJJHOTO 3JiIeMEHTa B BbIOOPKE MOXKET ObITH 10 3
pa3, m=3.YucJo pa3JIMYHbIX UCXO/IOB MPU 6GPOCAHUU 3 MOHET paBHO 2° =8:

Q ={000, OOP, OPO, OPP, POO, POP, PPO, PPP}

IIpumep 5. B rpynne 10 woHomed u 8 aeBymek. Jnasa ydyactuss B KBH
HEe00X0JUMO BbIOpATh TpeX IHOILIEN U ABYX AeBylleK. CKOJIBKMMU CIOCOO6AMU
3TO MOXXHO CZieJIaTh?

PeweHue. Tpex u3 10 10HoIIel MOXXHO BbIOpaTh C.) cioco6amu. [IByX U3

8 JeByliek MOXHO BbI6paTh C; cnocobamu. CienoBaTesbHo, koMaHay KBH
. ., 10! s
MOXHO co3aTh C;; -Cg =271 g =3360 cnocob6aMu

1. CpagHume oco6eHHOCMU uzeecmHvix  Bam a/z1emMeHmos
KOMOUHAMOPUKU 8 pa3/IuU4HbIX 3a0a4ax.

2. IlIpoanaau3zupyiime cumyayui0 6 npumepe 5 ¢ MOYKU 3peHus
803MOXMCHOCMU peuwleHUs1 3adayu dpy2um ChOCO60M, UCNhO/b3ysl dpyaue
3/1eMeHMbl KOMOUHAMOPUKU.

3. B koHKypce no p; HOMUHaLUAM y4acTBYOT 10 KWUHOQUJIBMOB. CKO/bKO
cyujecmgyem eapuaHmoe pacnpedeseHusi Npu3os8, ec/au Nno Kaxicooll
HOMUHAYUU YyCMAaHO8/1eHbl pa3au4Hble npemuu?

4. Koi0BbIM 3aMOK COCTOUT U3 Pz BUPp. CKOALKUMU ChOCO6GAMU MONHCHO
cocmasums wugp, ecau: a) yudpsvl - pasauyHsvie, 6) yugdpuvl - 11006ble€,
Moz2ym nosemopsamueca? Kakoea eeposmHocmbs, Ymo HA6GpAaHHuII wugp
eepeH?

5. llopssnok BbICTyIJIEHUMS 7 YYAaCTHUKOB KOHKypca oOIpejessieTcs
KpebrueM. CKO/bKO pa3/UYHbLIX 6dpuaHmos8 Jicepedbe8KU npu 3mom
603MOMMCHO?

6. 'pynny us 20 4esoBek TpebyeTcs pa3dUTh Ha 3 MOATPYIIibl, B NEPBOU
M3 KOTOPBIX I0J/KHO ObITh p1 YeJIOBEK, BO BTOPOH — p2 YEJIOBEK, B TPETHEU —

(20 - p1 - p2) yenoBeka. CKOIbKUMU CNOCO6AMU 3MO MOXHCHO cdesiamb?

7. BelHUMawTCcad p3 KapThl M3 KoJjoAbl B 36 kapT. Onpedeaume
8eposiImMHOCMb Mo20, 4mo evinadym: a) xoms 6wl 2 Kopo.s, 6) pogHo 3
damel.

8. B pacnopstkeHMM (QUHAHCOBOrO auyiepa uMeeTcs (ps+pz2) NaAKETOB
Pa3/IMYHbIX aKUUU. CKOAbKUMU ChHOCO6GAMU MOMCHO COCMAsums pji
KOMGUHayull nakemos 4151 npogedeHus1 6upaiceaoli onepayuu?



[IpakTHyeckoe 3aHATHE N2 2 «UHC/I0BbIe XaPAKTEPUCTUKH TUCKPETHBIX
CJYYaNHbIX BeJIUYHH»

Lenb: popmupoBaHHE HEIOCTHOTO MPEACTABICHUS O YHUCIOBBIX XapaKTEPUCTHKAX
JOUCKPETHBIX CIIy4alHBIX BEJIWYUH, CIIOCOOHOCTH OCYHIECTBIATH COOp, aHAIM3 U
00paboTKy JaHHBIX, HEOOXOUMBIX JUIsl pelIeHuUs MPO(eCcCHOHAIBHBIX 3a7ay.

3aoanus:

Kaxnas cmydaitHass BenWMYMHA TIOJHOCTBIO OMPEIEISETCS CBOCH (YyHKIHMEH
pactipeneneHusa. B To ke BpeMsl MpU PEIICHUH MPAKTUYECKUX 3alad JOCTATOYHO
3HaTh HECKOJIbKO YHCJIOBBIX I[apaMeTPOB, KOTOPbHIE TO3BOJSAIOT MPEACTABUTH
OCHOBHBIE OCOOCHHOCTU CIIyYalHOM BEMYWHBI B ckaTor dopme. K TakuM BenmmunHaMm
OTHOCSTCSI B IIEPBYIO OUYEPE/Ib MATEMATUUECKOE OKUAAHUE U TUCTICPCHL.

PaccMoTpuM psifi IpyuMepoB, UK CTPUPYIOIIMX YK CIOBbIE
XapaKTEPUCTUKU JUCKPETHBIX C/Iy4YalHbIX BEJIUYHMH.

IIpumep 1. 3aKoH pacnpejie/ieHUs CJIy4alhHOM BeJIMYNHbI UMEET BUJ,

0 1 2
p 0,0625 0,375 0,5625

Haiitu maTeMaTudeckoe OXHNJaHHUE U JUCIIEPCHUIO cnyqaﬁHoﬁ BE€JIMYHUHBI.

PeweHue. MaTeMaTH4YecKoe 0XKUJAHHUe CIy4alHON BeJIMYUHb] paBHO:
M(X)=0-0,0625+1-0,375+2-0,5625=15

Bo3MoOkHble 3HaYeHUs KBaJlpaTa OTKJIOHEHHA:
[ -M(X)[ = (0-15)* =2,25
[x, -M(X)] =(@-15)? =0,25
[x, ~M(X)] =(2-15)?=0,25
Tornpa

[X—M(X)]Z 2,25 0,25 0,25
p 0,0625 0,375 0,5625

Jvicnepcud paBHa:

D(X) =2,25-0,0625+0,25-0,375+0,25-0,5625= 0,375

Ilpumep 2. 3aBof BbINyCcKaeT 96% uszenun nepBoro copta u 4% uspenuu
BTOporo copra. Hayrag BeiouparT 1000 usgenuit. Ilyctb X - 4yucjio usgenuu
nepBOro copTa B JdaHHOW BbIOOpKe. HaWTM 3aKoH pacnpejesieHus],
MaTeMaTHU4YeCKOe OXKUaHUe U JUCIIePCUI0 CIYYalUHOU BeJIMYUHBI X.

Pewenue. Boi6op kaxgoro u3 1000 usgeanii MO>KHO CYMTAaTb HE3aBUCUMbIM
WCOBbITAHWEM, B KOTOPOM BEPOSITHOCTb NOSIBJIEHUS H3/leJIUs MEePBOT0 COpTaA
OJUHAKOBa U paBHa p = 0,96.

Takum o6pasom, 3aKOH pacrnpeesieHUs MOXeT CYMUTATHCA
OMHOMMWHAJIbHBIM.

8



m, = pn=1000 - 0,96 = 960;
D, = npg=1000 -0,96 - 0,04 = 38 4;

[Ipumep 3. HalTu fucniepcrio JUCKPETHOW CIY4alHOW BeJIMYUHBI X — YUCJIa
NOSABJIEHUU COOBITHUA A B [IByX HE3aBUCHUMbIX UCHBITAHUAX, ECJIU BEPOATHOCTH
NOSIBJIEHUS 3TOTO COOBITHSA B KaXK/IOM UCIIbITAHUU PaBHBI U U3BECTHO, 4TO M(X)
=0,9.

PeweHue. Tk. ciy4aiiHas BeJU4uMHA X pacnpejie/ieHa 10 6MHOMHHAJIbHOMY
3aKOHY, TO

M(X)=np=2p=09, = p=045
D(X) = npg=2p(l— p) = 2-0,45-0,55 = 0,495,

[Ipumep 4. JuckpeTHas cjJy4alHas BeJMYUMHA X 3aZlaHa B BUJeE TaOJIMILbI

3HAYeHUH

X -3 -1 7 12
p 0,2 013 014

HalTy 3HayeHue BepOATHOCTU p, M 3alUCaTb 3aKOH pacnpefesieHusd
c/lydyalHOM BeJIMYMHbL. COCTaBUTb QYHKIMIO pacnpefesieHduss CaydauHoOu
BeJIMYUHbI X, TOCTPOUTb ee TrpaduK, HAUTH OCHOBHbIE YMCJOBbIE
XapaKTepUCTUKU. BBIYMCIUTHL BEPOATHOCTb TOrO, YTO CJy4yaWHas BeJIMYHWHA
X MPUMET 3HAaYEeHUE MeHbllle, yeM 3.

Pewenue. B Tabsiuue 3Ha4eHUU CJAy4alHOW BeJUYHMHBI OTCYTCTBYET
BEPOATHOCTb MNPUHATHSA CJAy4YaWHOM BeJUYUMHOM X 3HaueHusa 12. Haumpem
HEU3BECTHYK BEPOATHOCTb p, = P(X =12), UCNOJb3ySd CBOUCTBO BEPOSTHOCTHU

(D),
z p; =1 =

= p,=1-(p,+p,+p;)=1-(02+03+0,4)=1-09=0,1

Tenepb MOXXHO COCTABHUTBb 3dKOH paciipeaejieHuA CnyqaﬁHoﬁ BE€JIMYUHBI X
B BU/JI€ pAJad pacClipeacJIeHUA:

p1+p2+p3+p4:1 =

X -3 -1 7 12
P 0,2 0,3 0,4 0,1

CocTaBuUM PYHKIMIO pacnpejesieHus X .

0, ecmux<-3
0,2, eciu—-3<x<-1;
F(x)=405, ecmu -1<x<T,
09, eciu T<x<12;
1, eciu X >12.

K OCHOBHBIM YUCJOBbIM XapaKTEPUCTHKAM OTHOCSITCS MaTeMaTH4YecKoe
OXXHUJaHUe, AUCIepCcHus, CpeJlHee KBaJpaTHYeCKoe OTKJIOHeHHe, Moza. HaijgeMm



3TH YUCJI0BbIE XapaKTEPUCTHUKU N0 GopMyJiaM:

4
M(x):zxi'pi =X P+ X Py + X3P+ Xy Py =

i=1
=(=3)-0,2+(~1)-03+7-0,4+12-01=-0,6—-03+28+12=31
Mo(X) =7, TaKk KaK UMEHHO /Jil 3TOr0 3HAaYyeHUsl CAYYahHOW BeJIMUUHBI
Haubo0JIbI1asi BEPOSATHOCTb.

D(X) = ixf p, —(M(X))* =(-0,3)?-0,2+(-1)?-0,3+7%-0,4+12% -01-(31)* =

=0,018+0,3+19,6 +14,4—9,61 = 24,708
o(X) =/D(X) = /24,708 = 4,971
Ol'IpeL[eJII/IM BEPOATHOCTb TOI'O, 4YTO CnyqaﬁHaﬂ BeJIMUYUHA X IIpuMeT

3HauyeHHUe MeHbllle, YeM 3, T.e.
P(X <3). Tak Kak cjy4aiHasi BeJIMYUHA X — JUCKPETHA, IPUHHUMAET TOJIBKO

3HaveHus {-3;1;7;12}, a cpeau HUX ToJbKO {-3;1} MeHbIIIe, 4eM 3, TO
P(X <3)=P(X =—-3uwm X =1) =P(X =-3)+P(X =1)=0,2+0,3=05

1. Ykasicume dopmyvl pacuema OCHOBHbBIX YUC/N108bIX
Xapakmepucmuk  u3eecmHblX Bam  pacnpedeseHuii  JUCKpemHbIX
C/1y4atliHbIX 8e/IUYUH.

2. JluckpeTHas caydyaliHasi BeJIMYMHA X 3a/laHa B BU/e TabJIUIbl 3HAYeHU N

X -1 3 5 7
P 0,01 p1 0,03 p2 0,02 p3

Haltu 3HadyeHuMe HeU3BECTHOW BEPOATHOCTA W 3alMCaTb 3aKOH
pacnpejesieHus CJIy4alHOU BEJINYUHBI. Cocmasvme dyHKyuio
pacnpedeseHus: CJAy4atHOU 8e/UYUHbI X, nocmpoums ee 2paguk, Haiimu
OCHOBHble Yuc/108ble Xxapakmepucmuku. Onpedesaume 8eposMHOCMb

P(X <10).
3. B ypHe 4 mapa c¢c HoMepamu 1, 2, 3, 4. BeiHysnu fBa mapa. Cay4yarHas
BeJIMYMHA X - CyMMa HOMeEpPOB [JByX IuapoB. Ilocmpoiime psid u

MHO020Y2016HUK pacnpedesieHuss X, HaUmu OCHOBHble YUC/108ble
Xapakmepucmuku pacnpedeseHus. Onpedes1umb 8epossmHOCMb mMo20, 4mo
cymma HoMepoas 6ydem 60abuie pz.

4. B pneHexHol Jyiotepee BoinyiieHo 100 6usieToB. PasbirpeiBaeTcss ofvH
BoiMrpbill B 500 py6sert U p1 Bbiurpbiiied no 100 py6sieit. HailTu 3akoH
pacnpefesieHUs1 BeJMYUHbl “UUCTOTO BBIUTPBIIA” UIPOKA, KyNUBILETO OJUH
OouJieT, ecqiM OH CTOUT 8 p2 py6Jsiedl. Halldume OCHOB8Hble YUC/108ble
xapakmepucmuku. Onpede/qiums 6eposIMHOCMb MO20, YMO “yucmblil
ebluzpbiul” uzpoka 6ydem mensuie 10 p3 pyé6eil.

5. CTpesiok ABax/bl CTpeJsisieT MO MUIIEHHW C BEPOSITHOCTBIO MOMNaJlaHUS
npu onHoM BeicTpesie 0,1 p2. 3a Kax/joe nonajaHue OH IOJydaeT p3 OYKOB.
Ilocmpoiime 3akoH pacnpedesieHUs1 U NOJAU20H pacnpedejeHuss 4Yucad
8b16UMbIX 04K08. Halldume 0cHOBHbIe YUC/108ble XapaKmepucmuku.

6. llocTpouTs paj pacnpefeseHus, PyHKLUIO pacnpeziesieHUs U ee rpaduk
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JUIS1 4MCJia OoNaJaHuM MAY0M B KOP3UHY MPHU [BYX OPOCKaX, €CJIU BEPOATHOCTD
nonaZanus paBHa 0,05 ps. Onpedesume eepossimHOCMb MO20, YMO 4UC/10
nonadaHuli 8 KOp3uHy MeHbuwle deyX. Halldume O0CHOBHble YuUC/108ble
Xapakmepucmuku.

7. UrpasibHag KocTb 6pocaeTcs p1 pa3a. CocTaBUTh 3aKOH pacnpejeseHust
¥ QYHKIMIO pacnipesiesieHUsI YMCJIa BhINIaBIIUX LiecTepok. Haitidume ocHOBHble
Yuc/108ble Xapakmepucmuku.

8. MoHeTa G6pocaeTtcs p1 pa3. [locmpoiime psad pacnpedeseHuss Yucaa
ebinadeHull “cep6a’. Hailmu 0CHOBHble YUC/108ble XApaKmepucmukKu.

9. Yyeb6Huk uzaaHd tupaxxom 100 000 sk3eMmisipoB. BeposATHOCTB TOTO, 4TO
y4eOHUK cOpollopoBaH HeBepHo, paBHa 00,0001 p2. Cocmasvme psid
pacnpedesieHus1 4ucjia O6pPAKOBAHHLIX KHU2 6 mupdalce, NOCMpoumsw
dyHKyuilo pacnpedeseHusi U HAUMU YUcC/A08ble XapaKkmepucmuku,
onpede/qiums B8€pOSIMHOCMbL MO020, 4YMO mupaixc 6ydem codepiHcamb
6paKo0B8aHHLIX KHUZ 60.J1€ee, YeM Yemblpe.

10. B naptuu u3 10 geraseid 2 6GpakoBaHHble. [lJi5 KOHTpoOJisA GepyTcs
NPOU3BOJILHO p1 AeTasu. [locTpouTs psiji pacnpeeneHrss YMCaa HEUCTPABHbBIX
JleTaled B BbIOOpKe, QYHKIMIO pacnpeneseHus. Hailldume o0cCHo8Hble
Yuc/108ble Xapakmepucmuku.

[IpakTuuyeckoe 3aHsaTHe N2 3 «PacyeT xapaKTepUCTUK BbIGOPKH U X
oneHKa» (24.)

Lenb: ¢opmMupoBaHUE IIEJIOCTHOTO TMPEACTABICHUS O pacueTe XapaKTEepUCTUK
BBHIOOPKM U WX OIIEHKH, CIOCOOHOCTh OCYIIECTBIATH cOOp, aHalu3 U O0OpabOTKY
JAHHBIX, HEOOXOMMBIX ISl pelieHus MpodeCcCHOHaNbHBIX 3a]1a4.

3aoanus:
1. W3 reHepaJibHOW  COBOKYNHOCTH  cJejaHa BbIOOpKa, 3aJaHHas
pacIpeneseHuEM:

Xi 2 4 6 8 | 10 | 12 14

2

Ni | P2 | 2p2| P1| P | Ps | 2Pps | P2tPps
Halinnte HECMEEHHBIE TUCTIEPCHUIO U CTAHAAPTHOE OTKJIOHEHHUE.

2. N3 maptun oobemom 100p; 0AHOPOIHBIX TOBAPOB J1JIsi TPOBEPKHU
0 CXeMe CciydYailHoil OecrnoBTOpHOW BBIOOpKM oTOOpaHO 10p3 TOBapoB, cpeau
KOTOPBIX OKa3anoch 8P; HeOpakoBaHHbIX. HaliauTe BEepOSITHOCTH TOTrO, YTO JOJIS
OpakoBaHHBIX TOBapOB BO BCEU MAPTUU OTIUYAETCS OT MOJIYYEHHOU 0NN
B BBIOOpKE He Oosiee ueM Ha 0,02 (o abCONMOTHOM BEIMYMHE), a TAKXKE T'PAHUIIBI, B
KOTOPBIX ¢ HaJEeKHOCTHIO 0,96 3akiroueHa 710151 OpakoBaHHBIX TOBapOB
BO Bceu maptuu. [locTpoiiTe CTaHIapTHBIE TEOPETUUECKUE M IKOHOMETPUUYECKHUE
MOJIEJIA Ha OCHOBE OIMCAaHNs SKOHOMUYECKUX MPOLECCOB U SIBJICHUM.

4. 3akiodyeHrue. OcBoeHHe KOMIIETEHII UM
11



Peanuzanus koMmeTeHIINHT:

OIIK-2 - crmocoOHOCTBIO OCYIIECTBISITH cOOp, aHAM3 U OOpabOTKY JaHHBIX,
HEOOXOIMMBIX JIJISl pelIeHUs MPOPECCUOHATBHBIX 3a]1au.

1. Crenenbp 3aBEpIIEHHOCTH W MPaBWIBHOCTU OTBeTOB Ha 3amanus [ITK:
MOJIHOTA PACKPBITUS BOMPOCOB; 0OOCHOBAHHOCTH CIOCOOOB U METOJOB PabOTHI C
MaTepualioM; yMeHue paboTarh C JUTEpaTypoil; ymMmeHue o00001Iarh, COMOCTABISAThH
pasIUYHBIC TOYKH 3pPEHUS 110 paccMarpuBaeMOMy BOTIPOCY, apTyMEHTHPOBAThH
OCHOBHBIC TIOJIOXKEHUS U BBIBOJBI, BIAJIETh CHOCOOHOCTBIO OCYIIECTBIATH COOp,
aHanu3 W 00pabOTKy MaHHBIX, HEOOXOMUMBIX ISl pelIeHUs MNpodeCcCHOHATBHBIX
3ajay.

2. IlonHOTa M LETOCTHOCTH BBHIMIOJIHEHUS 33JaHUS, IMOJHOTA HCIOJIb30BaHUS
JUTEPATYPHBIX UCTOYHUKOB IO BONPOCAM; aHAIW3a YU4EeOHOU JIMTEpaTyphl MO Kypcy
«Teopust BepodTHOCTEM W  MareMaTH4ecKas CTaTUCTHKAa» JUISl  PEIICHHS
po(eCcCHOHANIBHBIX 3a/1a4 U BIAJCTh CIIOCOOHOCTBIO OCYIIECTBISATH COOp, aHANIU3 U
00paboTKy JaHHBIX, HEOOXOUMBIX JUIsl pEIIeHUsI TPOPECCUOHANBHBIX 3a]1au.

3. CoOmonenne TpebOBaHMII K PEIICHUIO 3a/a4. MpaBWIbHOE O(OopMIIeHHE;
IPAaMOTHOCTh W KYJIbTypa H3JIOKCHHMSI; BJIQJICHHE TEPMUHOJIOTHEH U TOHSTUHHBIM
anmaparoM MpoOJIeMbl, BIIaJICHHE CIHOCOOHOCTHIO OCYIECTBIATH COOp, aHAIU3 U
00paboTKy JaHHBIX, HEOOXOUMBIX JIJISl peUIeHUs TPO(PECCUOHANBHBIX 3a]1au.

[IlpenopaBaTenns aHa/MU3UMpyeT OLEHOYHYI TabsuLy. BeicTaBaseT u
MOTHUBUPYET UTOTOBbIE OLIEHKH.

1. OLICHKH «OTJIHYHO» 3acCly’)KUBAaeT CTYIEHT, OOHapyXUBIIUH BCECTOPOHHEE,
chUcTeMaTH4Yeckoe U TIIIyOOKoe 3HaHue Yy4yeOHO-NPOrpaMMHOIO MaTepHuaia, yMEHHE CBOOOIHO
BBIIIOJIHATL 3aJaHus, IPEIyCMOTPEHHbIE IIPOrPAMMON, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIM C
JIOTIOJIHATEIBHON JINTEPATYpOM, PEKOMEHA0BaHHOM Nporpammoii. Kak npaBuio, OLeHKa «OTIIMYHOY
BBICTABIIICTCA CTYIEHTaM, YCBOMBIUMM B3aUMOCBSA3b OCHOBHBIX IIOHATHUH IUCLHUILIMHBI B HX
3HaYeHUH i puolOpeTaeMoil mpodeccuu, NpOsSBUBIIMM TBOPUECKHE CIIOCOOHOCTH B TOHMMAHHUU,
M3JI0’KEHUU U UCTIOJIb30BAHUN Y4E€OHO-ITPOrPaMMHOI0 MaTepuaa;

2. OLICHKH «XOPOII0» 3aCIyXUBAET CTYJIEHT, OOHAPYKUBIINI MOJTHbIE 3HAHNS Y4eOHO-
IIPOTPaMMHOI0 MaTepuasa, yCIEIIHO BBIIOJHSIOMUN MPEyCMOTPEHHBIE B IIpOrpaMMe 3a/JaHMus,
YCBOMBILIUN OCHOBHYIO JIMTEpPaTypy, PEKOMEHIOBAaHHYK B Iporpamme. Kak mnpaBuio, oleHKa
«XOpOLIO» BBICTABIISAETCA CTYAEHTaM, IIOKa3aBIIMM CHCTEMAaTHYECKUM XapakTep 3HaHUU 110
JUCLUUIUIMHE W CIOCOOHBIM K MX CaMOCTOSTEIILHOMY IIONOJIHEHHIO W OOHOBJIEHHIO B XOj€
nanpHeHmei yueoHoil paboTsl M MpohecCHOHATBHOM 1eATEIbHOCTH;

3. OLIEHKH «Y/10BJIETBOPUTEJIbHO» 3aCIYy)KUBAaeT CTYIEHT, OOHapYXMBIIMM 3HaHUE
y4eOHO-TIPOTPAMMHOTO MaTeprajia B o00beMe, HEOOXOAMMOM IS JajibHeWmed ydeObl u
npencrosimei  paboTel MO0 mpodeccuu, CHpPABISIOIIUINCS € BBIIOJHEHHEM  3aJaHHM,
MPETYyCMOTPEHHBIX MPOrPaMMOM, 3HAKOMBIA C OCHOBHOWM JIMTEPATypOH, PEKOMEHIOBAHHOU
nporpammoii. Kak 1npaBmio, OIEHKA  «yJIOBIETBOPUTEIBHO»  BBICTABISETCS  CTYACHTAM,
JOIYCTUBIIMM IIOTPEIIHOCTh B OTBETE€ HA JK3aMEHE U IIPU BBINOJHEHUM DK3aMEHAIMOHHBIX
3aJjaHuid, HO 00JaJaromKM HEOOXOAMMBIMHM 3HAHMSAMHU JUISI UX YCTPAHEHHs TOJ PYKOBOJCTBOM
IIpEenoaaBarels;

4. OLICHKAa «HEeYJAOBJIETBOPUTEJIBHO» BBICTABISCTCS CTYIEHTY, OOHAapYy>XUBIIEMY
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npoOensl B 3HAHUSAX  OCHOBHOTO  y4e€OHO-IPOTPAaMMHOTO  MaTepuajia, JOMYyCTHBIIEMY
NPUHIUNHATIBHBIE OMIMOKM B BBIIOJHEHUHM NPEAYCMOTPEHHBIX MporpamMmoi 3amanuii. Kax
IMpaBHJIO, OLICHKA «HCYIOBJIICTBOPUTCIIbHO» CTAaBHUTCA CTYACHTAM, KOTOPBIC HC MOI'YT IIPOJOJIKUTH
o0y4eHHe WIM TPHUCTYNHTh K MNPO(ecCHOHAIBHOM NeATeNbHOCTH IO OKOHYaHWU By3a 0e3
JOIIOJIHUTCIIBbHBIX 3QHSTUU 110 COOTBCTCTBYIOH_ICI‘/JI JUCIHUITIINHEC.

[IpenogaBaTesb  coobliaeT O JIOCTHXKEHUM IieJledl  3aHATUA -
dbopMUpoBaHUe CIIOCOOHOCTH OCYIIECTBISATH COOp, aHAIM3 U 0OpabOTKY JaHHBIX,
HEOOXOMUMBIX JUIS pelieHus mpodeccuoHanbhbix 3a1a4 (OITK-2).

Ha  ocHoBaHuM  3ak/OYUTENbHOM  Oeceilbl C  OOYYAIOL[UMMUCH
npenojaBaTesb JeJaeT BbIBOJ, O TOM HACKOJbKO [JOCTUTHYTHI L€y
IPaKTUYECKOTr0 3aHATHUS.

5. Yye6HO-MeTOAMYEeCKOe U MHPOPMALMOHHOE o6ecriedyeHue

6. YA EBHO-METOUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJINHBI

5.1. OcHoBHas quTepaTypa

T'o Konu-
Kon ABTOpBI 3ariiaBue Ha3znauenune | U3pareancTBO A
U3IAHUS | 4ecTBO
Konemaes B.A., Teopus BeposiTHOCTEN U
M.: FOnutu-
J1.1 | Kanmununa B.H. MaTeMaTn4eckKas yueOHHUK Jlana 2015 3BC
CTaTHCTHKA
bangun K.B. Teopus BeposiTHOCTEN U
A p p M.: JamkoB u
J1.2 MaTreMaTrndeckas yueOHHUK K 2016 9BC
CTAaTHCTHKA
I'ycesa E.H. Teopus BeposTHOCTEN U
yaebHoe
JI1.3 MareMaTuyecKast M.: .DnunTa 2016 3bC
nocobue
CTAaTHCTHKA
I'ynait TA., DNEeMEHTHI TEOPUH
ojaromnonosa A.D. , BEPOSITHOCTEH U qeOHOE CTaBpoI1oib:
a4 |2 P : y P 2017 | 2BC
Kyxosa B.A. MaTeMaTH4eCcKon nocobue Cepaucuikona
CTaTHCTHKHU
5.2. lonoTHATEILHAS JINTEPATYPA
Konemaes B.A., Teopus BeposiTHOCTEN U
JI2.1 | Kanununa B.H. MaTreMaTrndeckas YIeOHHK M.: Kaopyc 2017
CTAaTHCTHKA
I'mypman B.E. PykoBOACTBO K pelIeHHo
3a/1a4 110 TEOpUH qeGHOE
J2.2 BEPOSATHOCTEN U y M.: FOpaiit 2016
. rocobue
MareMaTHIecKon
CTaTHCTHKE
5.3. Ilepeyenp pecypcoB HH(POPMATHOHHO-TeTeKOMMYHHKAINOHHOH ceTn « UHTEpHET»
HaumenoBanue pecypca Anpec
®DenepatbHBIA 00pa30BaTENbHBIA MOPTAT DKOHOMHUKA.
91 Aiep P P http://ecsocman.hse.ru
Cormosorusi. MeHePKMEHT.
92 MusnucTepcTBO (huHancoB PO http:// www.minfin.ru
23 depepanbHas HAIOTOBAsK CIyX0a http:// www.nalog.ru

5.4. Ilepeyenb HHGOPMANMOHHBIX H AUCTAHIHOHHBIX 00Pa30BaTeJbHbBIX TEXHOJIOTHii

OnepanuonHas cucteMa Windows 7;

HuterpupoBanHblii nakeT NpukiaaHbx nporpamm Microsoft Office 2010
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http://ecsocman.hse.ru/
https://www.nalog.ru/

(Access, Excel, Power Point, Word u T.11.).

DJIeKTpOHHO-OMOIHOTe Has cucTeMa « YHUBEpCUTETCKas OMOInoTeKa OH-JIaiH;

CHpaBO‘IHO-HpaBOBaﬂ CHUCTEMa <<KOHCYJ'H)T3HT HJ'I}OC»;

HudopmaronHo-npaBosas cucremMa I'apaHt;

Cucrema guctannnorHoro o0yuenus «lIpomereii»;

Cucrema Bumeokondepericeszu «Mirapolis Virtual Roomy;

lNanakruka [TopTan BHyTpeHHHUX U BHEIIHUX KOMMYHHKAIMH y4eOHOTO 3aBEICHUS
(ymuHbI KabuHeT oOyyaromterocsi/mpenoaasareisi B 9MOC HOY MUDBII).
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