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BBEJIEHUE
1. Henn v 3a7a4y H3Y4YeHHS THCIHAILTHHbI

Llene pgucommuimuer: ¢@opmupoBanue Habopa o00mienpo()ecCHOHANBHEIX  KOMIETEHIMMI
OakanaBpa nmo HanpasaeHuto moaroroBku 09.03.02 «MuapopmannoHHEIE CHCTEMBI U TEXHOJIOT M.

3amauu OCBOEHMS JUCIIUILIAHEL: (DOPMUPOBAHUE MPEACTABIACHUI O POIH U MECTE MATEMATUKH
B COBPEMEHHOM MHPE, OTAnax pPa3BUTHA, YHUBEPCAIBHOCTH €€ MOHATHM W IPEICTABJICHUN,
(popMHUpOBaHME YMEHUN KOHCTPYHPOBAHMS U AHAIN3a MATEMATHIECKUX MOJENeN 00BEKTOB, CUCTEM U
OPOLECCOB MPU PEIICHUN 3a7ad, CBA3AHHBIX CO c(pepoit Oyaymied mpodecCuoHanpHON AeATEILHOCTH,
OBJIAAECHUE HABBIKAMM TOUHOTO M CKATOTO BBEIPAKEHMA MATEMATHUYECKON MBICIM B YCTHOM H
MUCEMEHHOM W3JIOKEHUH, € HWCIIOIB30BAHUEM COOTBETCTBYIOMIEN CHUMBOJIAKH, TEOPETHUYECKOTO H
SKCITIEPUMEHTAIBHOT 0 UCCIEN0BAHUA B ITPO(ECCHOHATEHON JEATENBEHOCTH.

2. ObopyroBanHe H MATEPHAJIbI
[Tpaktuaeckne paboTel no gucnuniMHe «leopus BEpOATHOCTEM W MATEMATHYECKAS

CTATUCTHKA» MPOBOOATCA B y4eOHOU ayguTOpuM € MYyJbTUMEANA O00OpYyIOBAHMEM: IIPOEKTOP,
KOMIIBLIOTED, SKPAH HACTEHHBIN.

3. HaumMeHOBaHHe PAKTHYECKHX padoT

Ne HanMmeHoBaHHe TeM THCIHHILIHHBI, HX KPATKOE Oobe N3 aux
TeMbI co/iep:kaHue M NpaKTHYeCKas
4acoR MOJAr0TOBKA,
4acoB
4 cemecTp
| Pemienue KOMOHWHATOPHBIX 3amayg. NEPECTAHOBKH, 1.5 1.5
pa3MenieHusA, COYEeTaHNs.
2 BepoATHOCTH U CITy4YalHEIE TPOLIECCHI. 1,5 1,5

Pemenune 3amady HA HENOCPEACTBEHHOE BEIUMCIEHUE
BEPOATHOCTH COOBITHA.

3 OCHOBHEIE€ TEOPEMEI TEOPHH BEPOATHOCTEM. 1,5 1,5
[Ipumenenne TteopemM CIOKEHMA W YMHOKEHHSA IPH
pELIEHUH 3a0a4.

3 Pemenwe 3amau Ha nOpumenenue (Qopmyn nomaou | 1.5 1,5
BEPOATHOCTH, (popmyinl baiieca.

3 Cxema ucneiTannd bepunynmi. HauBepostaneumee uucimo | 1.5 1,5
HOABICHUM COOBITHA B CXEME IMOBTOPHBIX HE3dBHUCHMBIX
HCOBITAHUH.

3 [Tpubmixennsie (GopMyJIsl B cxeme bepryuin. 1,5 1,5

4 3aKOH pacrpeneneHus JMCKPETHON CIYYalHOMW BEIMYHHBL. 1.5 1.5

1 BerunicieHue  4UMCIOBBIX — XAPAKTEPUCTUK  OuCKperHou | 1.5 1,5
CIY4aHON BEIMUNHEI.

5 OyHKIMKU pacnopeneneHus W MIOTHOCTH PACHPENEICHU 1.5 1.5

BEPOATHRACHEH nHEIPENBIBHEIX CIyYaMHBIX BEIMYMH, HX
CROHENETPOHHOM MOANKUCBIO

CIOBBICS - XAPAKTLEPUCTUKH EHpEpLIEHLIK CITyYaHHBIX 1,5 1.5

Bnaneneu:
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BCJIMYHH.

? Bapuanionnsie paasl 1 ux rpadguaeckoe n3o0pakeHue. 1.5 1.5
8 BrrOopounsiii meTon. ToueuHsIe O1eHKH. 1.5 1.5
9 [TonsTne wnHTEpBANBEHOTO oOuUCHUBAHUA. JloBepuTenbHAsA 1.5 1.5
BEPOATHOCTE W TMpEAEIbHAs OomuOKka BeIOOpKU. OreHKka
XAPAKTEPUCTUK TEHEPAIIbHOM COBOKYITHOCTH MO MAJIOH
BEIOOPKE.
L0 1,5 1,5
CrarucTuueckas MpoBEpPKa TUITOTES.
I Koppenaimonnas 3aBUCUMOCTb. Kos¢ppuument | 1.5 1,5
KOPPEALIN.
12 Jlunennas perpeccust. Ko3((pUIMEHTHI perpeccuu. 1,5 1,5
Hroro 3a 4 ceMecTp | 24 24
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4. Conep:xaHe NpaKTHYECKHX padoOT

IIpakTHyeckoe 3aHaATHe 1. Pelnmenne KOMOHHATOpPHBIX 3aJay: INepecTAHOBKH,
pasMellleHHsI, COYeTAHNS.

Heab: ¢QopmupoBaHue OCHOBHBIX IMOHATHUM KOMOMHATOPUKM W METONOB  PEILIEHUA
KOMOWHATOPHBIX 334144 B MPHIOKEHUN K TEOPUHA BEPOATHOCTEM.

Teopernueckast yacTn:

KomOuHaTopuka - BETBb MATEMATUKH, U3yJarONads KOMOMHAIIMA U NEPECTAHOBKU ITPEIMETOB, -
Bosnukia B XVII B. Jlonmroe Bpemsa ka3amoch, 4TO KOMOMHATOPHMKA JE€KUT BHE OCHOBHOTO pPycCia
pa3BUTHA MATEMATUKA U €€ npuinoKeHuu. [lomokeHue nen pe3ko W3MEHWIOCh ITOCIHIE ITOSBJIEHHUSA
OBICTPONEUCTBYIONINX BBIYMCIUTEIBHBIX MAMIMH W CBA3aHHOTO C OTUM PACIBETA KOHEUHOU
maremaruku. (Celuyac KOMOMHATOPHBIE METOABI HPUMEHSIOTCSI B TEOPUM CIYYaWHBIX HPOLECCOB,
CTATUCTUKE, BEIUMCINTEIRHON MATEMATHKE, IIJIAHUPOBAHUM SKCIIEPUMEHTOB U T. 1.

KoMOuHaTOpHKON (0T JATHHCKOTO combinare — COEOWHATH, COYETATh) HA3BIBAIOT Pa3Ier
MATEMATUKA, B KOTOPOM U3y4alOTCA 3a0a4d  CIEOYIOMIEr0 THUHA: CKOJBKO KOMOWHAIIWH,
YIOBJIETBOPAIONINX TEM WIH UHEIM YCIOBHUAM, MOKHO COCTABUThL U3 3JIEMEHTOB JAHHOTO MHOKECTBA.

DNEMEHTAPHBEIMM KOMOWHATOPHEIMUA KOH(PUTYpAUMAMH SBIAKOTCA COUETAHMS, PA3MENIECHU,
nepecTaHoBku. Jlna moacuéra uucima HSTUX KOH(PUTYpAIMil HMCMOONB3YIOTCA TMPABWIA CYMMEBL M
MPON3BEIEHUA.

IIpaBuio cyMMbI:

Ecimm smement A MoKHO BEIOpars m criocodamm, a siaeMeHT B moxkHO BEIOpars k crocobamm,
TO BEIOOp smemenTa A wm B MoxkHO ocyniecTBuTE m + k crmocodamm.

O0o0mIeHNEM TPAaBIIIA CYMMEI SABJSETCS MPABAIO MTPONU3BENECHUS.

IIpaBWiio nMpoH3BeeHNA:

Ecrm snmemeHnTt A MOKHO BRIOpate m cmocobamu, a mOCiIe KaxAoro BeIOOpa simemeHTa A
sneMeHT B moxHO BrIOparte k cmocobamu, Torma, yonopsAOOdeHHYIO Iapy 3JeMeHTOB (A, B) moxHO
BEIOpaTe m*k cmocobamu.

IIpumep 1:

CKONBKO TPEX3HAYHBIX YETHBIX YMCEI MOXHO cocrasute w3 mudp 0, 1, 2, 3, 4, 5, 6, ecrm

IA(PPEI MOTYT IMMOBTOPATHCA !
Pemenne: n;=6 (T.K. B KQ4eCTBE NEPBOM LMUYPPEI MOKHO B3ATh J1t00yro nuppy u3 1, 2, 3,4, 5, 6), no=7
(T.K. B KQ4eCTBE BTOPOU HU(PEI MOKHO B3ATH moOyro muppy u3 0, 1, 2, 3, 4, 5, 6), n3=4 (T.K. B
KaueCTBE TPEThEN LU (Pl MOKHO B3ATH moOyro nudpy u3 0, 2, 4, 6). Urak, N=n,*n, *n;=6*7*4=168.
IIpumep 2:

CKOIBKO BCEX YETHIPEX3HAUHBIX YUCET MOKHO cocTtaBuTh U3 uudp 1,5, 6,7, 87

Pemenne: Jlna xaxaoro paspsaga 4eTBIPEX3HAYHOTO UUCIA UMEETCA IATh BO3MOKHOCTEH, 3HAUMUT
N=5%5*5%5=54=625.

PasMenienusa
Haz0BEM MHOKECTBO, COOEPKAIIEE N SIIEMEHTOB, N-MHOJKECTBOM.
[TocnenoBarensHOCTE (X1, X2, ..., Xk ) AJTUHBL k 0€3 MOBTOPAIOMIMXCA SJIEMEHTOB U3 AJIEMEHTOB
TAHHOTO N-MHOKECTBA HA30BEM k-pazmenieHueM.
AFE
O003HaYMM CUMBOJIOM ~ "® YHCIO pa3MemeHuit u3 n no k smemenTtos (ot ¢pan. "arrangement”

L
- pasmenienue). Mcnone3ys npaBuio npou3BEIEHNs, BEIYUCIAM YUCIIO AH :
[TycTe mpon3BONBHOE pasMenieHne JIMHEL k mMmeer Bua:

(Kl, Xoa . ﬁ 24
OKYMEHT NOANUC
BHEMEI—EHEETPMWT%WB%!ETB n crmocobamm. [locme kaxmoro BeIOOpa X; AMEMEHT X; MOMKHO

BEFOPATE( @@J@WEWﬁW% BBEIOOPA SJIEMEHTOB X| U X2 SJIEMEHT X3 MOKHO BEIOpATH (N-

Bn E,EI,E.I'I eu; ayxoea TaTeAHa AnexkcaHgpoBHa
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2) cnocobamm, u T.4. [Tocne kaxgoro Be1OOpa 31€MEHTOB X , X2, ..., Xk-1 JIEMEHT Xy MOKHO BEIOpATE n-
(k-1)) = (n-k+1) cmocobamu. Torma, mo nmpaBuny Opou3BEAEHN S, TOCAET0BATEMRHOCTE (X1 X2 5 «.., Xk )

L
MO’KHO BEIOpATh 4uCiI0M cnoco0o0B, paBHeIM N(n-1)(n-2) ... (n-k + 1) ZAH .
[Tpom3Benenne B I€BOM 4ACTH PABEHCTBA YMHOKHUM U pasgenum Ha (n - k)!, momyunm

A=
AFI:

# ectb uncrno P, mepecranoBok u3 n snemeHtoB P.=n! (ot

Ect B ¢popyme k = n, to
"permutation’- mepecTanoBka).
IIpumep 3:

CKOIBKO CYMIECTBYET ABY3HAUYHBIX UMCEN, B KOTOPBIX H(pa AECATKOB U U (Ppa €TUHUI PA3TUUHEIE U

HeueTHbIE?
Pemienme: 1.x. HeueTHRIX 1U(p mATh, @ UMeHHO 1, 3, 5, 7, 9, TO 3Ta 3amadga CBOAUTCA K BBIOOpY U

pPa3MENICHUIO HA IBE Pa3HBIC HO3UIMHU IBYX U3 IIATH PA3JINUHBIX IU(p, T.€. yKa3aHHBIX YUCET OyIeT:
5
A, =45=20

Couyeranng

k-moaMHOKECTBO JAHHOTO N-MHOKECTBA HA3BIBAETCA K-CoueTaHueM.
g £

O003HaunM uepe3 " uuciao k-couetanuit U3 JAHHEIX N 51€MEHTOB. DOpMyTy AJd 4ucna — #

OOJMyUdM, paccyxkaas craeayrommMm ob0pazom. Ecmi kaxmgoe codeTaHue yoopsaIOdYUThE BCEMH
BO3MOKHBIMH CITOCO0aMM, TO IMOJIyUNM BCE K-ITOCIEI0BATEMFHOCTEN U3 N STIEMEHTOB, 0€3 MMOBTOPEHUM,

TO €CTh BCE k-pazmMenieHus.
MHBIMHI CITOBAMH,

Clekl=A"

Otkyna

" ki (n—k)i

o
o ﬂ(ﬂ— 1)(11— 2)..(11 s 1)
7 Kt
IIpumep 4: CkonbkrMHU CITOCO0AMM YATATETHE MOKET BEIOPATE ABE KHUKKH U3 MIECTH UMEIONINXCA
Pemenne: Hucno cnocoOOB paBHO 4MCITYy COYETAHUM U3 MIECTH KHUKEK I10 IBE, T.€. PABHO:

5156 _
2141 2k

[Ipennmonaras, ato n u k - uensle monoxurensHeie unucaa u 0!=1, chopmynupyem 0CHOBHEIE
CBOMCTBA COYETAHUM.

c* A: 1!

i = 15
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(JCHOBHBI¢ CBOHCTEBA COYIeTANIIL

1. YCooBHNHCE, 9TO CD o |

'y |
o (= n

2 szt:'j‘k
4 C C +1'_’,'H

Py
5. » € =127

1=
3adauu u ynparcHenun:
1.Ompenemits, KakoM OOBEKT KOMOWHATOPHUKHA IMPUMEHSAETCA s PEMIEHUA 3aaadv, OOOCHOBATEH
BEIOOp.
2.Pemmts 3amaqy.
[. CKOBKO TPEX3HAUHBIX YETHBIX YMCEN MOKHO cocraButh w3 uu(p 0, 1, 2, 3, 4, 5, 6, ecimu mu@per
MOTYT IMOBTOPATHCA?
2. CKONBKO CYNIECTBYET MATH3HAYHBIX YUCEN, KOTOPBIE ONWUHAKOBO UMTAIOTCA CIE€BA HAIIPABO U CIIPABA
HAJIEBO
3. B xmacce mecAars mpeaMeTOB U MATH YPOKOB B JO€HBL. CKOJIBKUMH CIOCOOAMM MOMKHO COCTABUTH
pacrnucaHue Ha OAWH JIEHb
4. CkompKUMH criocobamMu MOKHO BeIOpATh 4 nenerara Ha KoH(epeHuuto, eciu B rpynme 20 genoBek?
5. CkompkuMu Crmoco0aMm MOKHO PAa3jIOkUTh BOCEMB PA3IUUHBIX I[MHUCEM N0 BOCEMU PA3IHYHBEIM
KOHBEPTAM, €CIU B KA KOHBEPT KAAOETCA TOIBKO OJTHO MUCEMO?
6. I3 Tpex MareMarukoB M AECATH SKOHOMMCTOB HAI0 COCTABUTH KOMHCCHIO, COCTOANIYIO M3 IBYX
MATEMATUKOB M MECTH YKOHOMUCTOB. CKOIBKMMH CIIOCO0aMH 3TO MOKHO CHEIATH?
7. B knocke npomaroT 5 BUAOB KOHBEPTOB M 4 Buaa Mapok. CKONBKMMH CHOCO0OAMHM MOYKHO KYITHTH
KOHBEPT U MAPKy !
8. CKOJIBKUMH CITOCOOAaMM MOKHO BEIOpATh TIACHYIO U COTJIACHYI0 OyKBEI 13 cioBa KOHBEPT?
9. HauanpHUK TPaHCOOPTHOTO 1[€XA MPUTITACIIT HECKOIBKO UETOBEK HA coBemanue. Kaxasni yuacTHUK
COBEIIAHMA, BXOAd B KAOWMHET, MOKUMAI PYKH BCEM HOPUCYTCTBYRONMM. C(CKOJIBKO YEIOBEK
Y4aCTBOBAJIN B COBENIAHUU, €CITH OBLIO BCEr0 78 PyKOIOKATHM ?
10). Kperca Oexur 1o J1abupuHTY, KOTOPBEIM YCTPOEH TAK, 4TO CHAdJajla OHA IOJIKHA BBIOpATh OHY W3
OBYX ABEPEH, 3aTEM OJHY M3 TPEX ABEPEH, a 34 KAXKA0M U3 HUX €€ 0XKuaarT ueTeipe asepu. [Ipoins
IBEpPb, KPHICA HE MOKET BEPHYTHCA depe3 He€ o0parHo. CKONBKUMH pPa3IMYHBIMM IyTAMU KpPBICA
MOKET NPOUTH Ta0OMPUHT OT HAJayIa 40 KOHNa?

IIpakTHyeckoe 3aHATHe 2. BeposiTHOCTH M ciiyyalHble INponecchbl. Pemenune 3axa4y Ha
Helocpe/JICTBeHHOe BhIYHC/IeHHEe BePOSITHOCTH COOBITHS.

Heas: (QopMupoBanne NOOHATHM  KIACCHYECKOH, TEOMETPHYECKOM, CTAaTUCTHYECKOMN
BEPOATHOCTH COOBITHA U CTOCO0AX X BBIYM CIIEHUS.

Teopernueckast yacTh:

BepoATHOCTE - OJHO U3 OCHOBHBEIX HOHATUM TEOPUM BEPOATHOCTEH. CymIECTBYET HECKOIBKO
ompeneneHnii storo mousTus. [IpuBemem ompenenenue, KOTOpOE HA3BIBAIOT Kiaccuueckum. [lamee
YKaKeM Craldble CTOPOHBI ATOT0 ONPEAEIEHHUS W HPUBENEM IPYTHE ONPENENIeHUsA, IMO3BOJISIONINE

IPEOI0JIET HETQEFANNH FSHHRMYCCKOT0 OTIPEICIICHH .

PHCCMDW rﬁ?ﬁ'ﬂ&ﬁ E’rb B q%é{e COMEPUTCA 6 OOUHAKOBEIX, TIIATEALHO MEPEMCIIAHHEIX
Ceprucbukar: ~ 2C0000D43E9ABSBI52205E 7BAB00060000 9
- cuaue u 1 - Oemerii. OueBUMAHO, BO3MOKHOCTH BBEIHYTH

AP R, TIPHEEM o2 1.1 HII, 2. KPASHBIE,
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HayJady M3 YPHBI [BETHOM (T. €. KPaCHBIM WIM CHUHHWH) map OOJsbIe, 4eéM BO3MOMKHOCTH H3BJIEUDL
Oensiil map. MOKHO TH O0XapakTepU30BaTh ATY BO3MOKHOCTE duciaoM? OKa3pIBACTCS, MOXKHO. ITO
UUCIO W HA3BIBAIOT BEPOATHOCTBIO COOBITHA (MOABIEHWS UBETHOTO miapa). lakum oOpaszom,
BEPOATHOCTH €CTh YUCIIO0, XaPAKTEPU3YIOMIEE CTENEHL BO3MOKHOCTH ITOABIEHUA COOBITHA.

[TocTaBum nepen coOOM 3anady 1aTh KOMTUYECTBEHHYIO OLEHKY BO3MOKHOCTH TOTO, YTO B3ATHIN
Haygady map userHou. llogBaeHune neerHoro mapa Oymem pacCcMaTpuBaTbe B KadyeCTBE COObITHA A.
Kaxkneni 13 BO3MOKHBIX PE3YJIBTATOB UCIHBITAHUS (MCIBITAHUE COCTOUT B M3BJICUECHUHU IIAPA U3 YPHEI)
HA30BEM2/IEM CHIMAPHLIM UCXO00M (31eMEHMAapHbIM cobblmuem). IIEMEHTAPHBIE UCXOIBI 0003HAYUM
gepe3 44 [z [ ,uT.n B Hamem npumepe BO3MOKHEI CASAYIONINE 6 ATEMEHTAPHBIX UCXOTOB: % -
MOSABWICA O€nmbril map; %4 [ .- mosBWIACA KpacHBIM miap; “ts [ts [ !- mosBWICH CHHMI Imap.
Jlerko BUOETB, UTO 5TH MCXOABl OOpPa3yIOT MOJHYHK TPYINy IOMAPHO HECOBMECTHBIX COOBITHU
(00s13aTEMHPHO MOABUTCA TOMBKO OJMH MIAP) M OHU PABHOBO3MOKHBEI (AP BEIHUMAIOT HAYAAUY, MIAPEI
ONWHAKOBEI M TINATEIEHO MEPEMEILIAHEI).

Te omemeHTapHele MCXOABI, B KOTOPBIX MHTEPECYIONMIEE HAC COOBITHE HACTYHAET,
HA30BEM O1azonpusmcemayroujumu 3ToMy coObITHIO. B Hamem npumepe O1aronpuATCTBYIOT COOBITHIO
A (TOSBJIEHHIO IIBETHOTO MIAPA) CIACTVIONIME 5 UCXOMOB: e [ .0 [0 [ia [4

Taxum oOpaszom, coOerTe A HAOIIOIAETCA, €CAU B MCIBITAHWM HACTYMAET OAMH, O€3pa3muaHO
KaKOM, M3 SIEMEHTAPHBIX MCXOI0B, OMarompuaATCTBYHONMX A; B HameM npumepe A nHaOmromaercs,
€CJIM HACTYIHT %, i %, wm %, wim %Y, nwm %, B sTom cmeicne coOsiTme A mompasmensercs Ha
HECKOJBKO AJIEMEHTAPHBIX COObITHIl (w0 [ .80 [ [is [Y); nmemeHrapHoe xe cOOBITHE HE
OOOPAa3IEIACTCA HA APYTUE COORITHA. B 3TOM COCTOUT pazmmuue MEXIYy COOBITHEM A U 3IEMEHTAPHEIM
COOBITHEM (PIIEMEHTAPHBIM UCXOI0M).

OTHOomeHne unciaa OaaronpuATCTBYIONINX COOBITHIO A SIEMEHTAPHEIX UCXOJ0B K MX 00memy
UUCIy HA3BIBAIOT BEPOATHOCTBIO COOBITHMA A u obOo3nagaror uepe3 P (A). B paccmarpuBaemom
OPUMEPE BCETO SJIEMEHTAPHBIX UCXOI0B 60; U3 HUX 5 OmaronpuarcTByroT coOeiTuio A. CremoBarensHo,
BEPOATHOCTE TOTO, YTO B3ATHIM MIAP OKAXKETCS IBETHBHIM, paBHA P (A) = 5 / 6. 3T0 4nCI0 U OAET Ty
KOMMYECTBEHHYIO OIEHKY CTEMEHM BO3MOKHOCTH MOABICHUSA LBETHOTO MIAPa, KOTOPYH MBI XOTEIH
HauTU. /amum Teneps onpeneneHue BEPOATHOCTH.

Bepoamnocmouio cobvimua A HA3pIBAIOT OTHOLIEHWE 4YHCAA OIaronpUATCTBYIOMIMX 3TOMY
COOBITHIO MCXOMOB K 00MIEMY YHCITY BCEX PABHOBO3MOMKHBIX HECOBMECTHEIX 3JI€MEHTAPHBIX MCXOI0B,
oOpasyronmx nmoanyio rpynny. Urak, BepoarHocts coOsITHS A ompenensercsa (popMyIon

P(A)=m/n,

re M - 9UCJI0 SIEMEHTAPHBIX UCXOO0B, OJArOMPUATCTBYIOMMX Aj N - YUCJIO BCEX BO3MOKHBIX
3JIEMEHTAPHBIX UCXO00B UCIBITAHUA.

30eCkr MPeAmonaraercsa, 49ro HIEMEHTAPHBIE MCXOOBl HECOBMECTHBI, PAaBHOBO3MOKHEI H
oOpazyroT momuyto rpyniy. M3 onpeneneniis BepOATHOCTH BEITEKAIOT CIEAYIONINE €€ CBOMCTBRA:

CBouctBOl. Beposmunocms 0ocmogepHo2o cobblmus pagHa eouHuye.

JIeUCTBUTENEHO, €CIM COOBITHE MTOCTOBEPHO, TO KAXKIBIM JJIEMEHTAPHEIM MCXOJ MCIBITAHWUA
OnmarompuaTCTBYET COOBITHIO. B 5TOM Ciydyae m = n, CI€I0BaTENEHO,

P(A)=m/n=n/n=1.

CBOHCTBO2. Bepoamnocmb HEBO3MONCHO20 COOLIMUA PAGHA HYJIO.

JleuCcTBUTENBEHO, €Cnu COOBITHE HEBO3MOMKHO, TO HHM OJWUH W3 HIEMEHTAPHBIX MCXOI0B
UCOBITAHUS HE OnaronpuATrcTByeT coObITHIO. B 5TOM ciryuae m = 0, ciie1oBarensHo,

P(A)=m/n=0/n=0.

CBoOUuCTB 0 3. BepoamHocmb CIy4AUHO20 COObIMUA €CMb HOTOMNCUMETbHOE YUCTO,
3AKTIOUYEHHOE MeXCOY HYIeM U eOuHUyel.

JlecTBUTENEHO, CJIR’IIHI?H{DM}’ COOBITHIO OIArONMPUATCTBYET JIMIIb 4acTh W3 00mIero umcia

OKYMEHT MOanNucAH
HIIEMEHTAPHBIX H@]ﬁ%}ﬁﬁ@,ﬂ@ﬁﬁ%ﬁ.&m B stoMm ciyuae 0 <m < n, 3Hauur, 0 <m /n< 1, cmenoBarensHo,

Cepm@m@? @q} [hﬁDﬂlS_EEABBBQEEEDEETBASGGﬂEGﬂﬂGﬂdEE
Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa
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Hrak, BepoATHOCTE m00O0ro COORITUA YIOBIETBOPAET ABOMHOMY HEPABEHCTBY

0<=P(A) <.
3adauu u ynpasycrenun:

1. B smuke umeerca 50 oquHAKOBBIX AETANEHN, U3 HUX 5 OKpamleHHbIX. Haymagy BEIHUMAIOT
OIHY AeTanb. HauTu BEPOATHOCTE TOTO, UTO M3BIECYECHHAS JE€TATb OKAKETCA OKPAIIEHHOM.

2. bpomiena urpaneHas KOCTb. HaliTi BEPOATHOCTE TOTO, UTO BRINMAAET YETHOE UMCIIO OYKOB.

3. YuacTHUKM KepeOBEeBKM TAHYT M3 AMMKA keToHeI ¢ HOMepamu OoT | mo 100. Haittu
BEPOATHOCTEL TOTO, 4TO HOMEP NEPBOTO HAYAAYY U3BJICYEHHOTO KETOHA HE CONEPHKUT LH(PHI 5.

4. B mMemouke uMeeTcs 5 0IMHAKOBEIX KyOukoB. Ha Bcex rpanax kaxmoro KyOMkKa HamucaHa
OIHA W3 Cirexyronmx Oyks: 0, I, p, ¢, T. HallTu BEpOATHOCTE TOrO, YTO HA BBIHYTHIX [0 OJHOMY M
PACHOIOKEHHBIX "B OOHY JIMHUIO'' KYOMKOB MOKHO OyIeT mpo4ecTs CI0BO ''CropT'.

5. Ha kaxmou u3 mecTyu 0JUHAKOBBEIX KAPTOUEK HAMEUATAHA OJIHA U3 CIEAYIOMMX OYKB: a4, T, M,
p, ¢, 0. Kaprouku tmiarenpHo nepememansl. HauTu BEpOATHOCTE TOTO, UTO HA YETBIPEX, BEIHYTHIX MO
OTHOM M PACITOJIOKEHHBIX "B OOHY JIMHUIO ' KAPTOYKAX MOKHO OyJET mMPOYECTh CIOBO "TpocC".

6. Ky0, BCe rpanu KOTOPOTO OKPAILECHEL, PACIMJIEH HA THICAYY KyOMKOB OIMHAKOBOIO pa3Mepa,
KOTOPEIE 3aTEM THIATENBHO NepeMenIansl. HaiiTu BEPOATHOCTE TOTO, YTO HAYAAUY W3BJICUECHHBIN KyOHK
OyIeT UMETh OKPALIEHHEIX TPAHEH: a) OoHY; 0) OBE; B) TPH.

7. 3 TmatensHO mMEPEMENIAHHOTO MOMHOrO Habopa 28 KOCTEH NOMHHO HAydady W3BJICYEHA
KOCTb. HalTh BEPOATHOCTH TOTO, UYTO BTOPYH HAydady HW3BJICUEHHYH KOCTh MOKHO IMPHCTABUTH K
OEePBOU, €CIIA TIEPBAA KOCTH: a) OKazanace nyomnem; 0) HE eCTh Iy Onb.

8. B 3amkxe Ha oOmieil OCH MmATH AUCKOB. Kaka®li MUCK pa3oenceH HA MIECTh CEKTOPOB, HA
KOTOPBIX HAIMUCAHBI PA3JIMYHBIE OYKBEI. 3AMOK OTKPBIBAETCSH TOJBKO B TOM CIIy4ae, €CIIM KaxKIBIN JUCK
3aHUMAET OOHO ONMPENEIEHHOE IMOJIOKEHUE OTHOCUTENEHO KOpITyca 3aMka. Halthn BEpPOATHOCTH TOTO,
4TO MPH IIPOU3BOJIBHOMN YCTAHOBKE TMCKOB 3dMOK MOKHO OYIET OTKPEITE.

9. Bocemp pa3nMyHBIX KHUT PACCTaBIAKOTCA HayJady Ha OOHOM IoJske. HalTth BEpPOATHOCTH
TOTO, UTO ABE OMPEAEIEHHBIE KHUTH OKAKYTCA MOCTABIEHHBIMH PATOM.

10. bubmoreuka cOCTOMT W3 AECATH PA3MUYHBIX KHUT, IPUYEM IATH KHHUT CTOAT mO 4 pyOms
Ka:Xaas, TPU KHUTH — I10 OOHOMY pyOIIr0 U OBE KHUTH — MO 3 pyOnd. Haltu BEpOATHOCTE TOTO, 4TO
B3ATBIC HAYJAYY ABE KHUTH CTOAT 5 PyOIen.

11. B maprim n3 100 meraneit oTaen TEXHUUECKOTO KOHTPOJIA OOHAPYKWI 5 HECTAHIAPTHBIX
netanen. YeMy paBHA OTHOCUTENBHAS YACTOTA MOABACHUSA HECTAHAAPTHBIX AETANCH?

12. Ilpu crpens0e U3 BUHTOBKHM OTHOCHTENIBHAA YACTOTA MOMANAHUA B 1IEJIh OKA3aAJIACh PABHOM
0,85. Hairu uncno monamanuii, e Bcero 010 mpousseneno 120 Beictpenos.

IIpakTHueckoe 3aHATHe 3. OCHOBHBbIC TeopeMbl TeopHH BeposATHocTeil. IlpuMeHeHHe
TeopeM CJI0:KeHHS U YMHOKeHHS NPH pelleHuN 3a/1a4.

Hean: ¢QopmupoBanne mnpeacraBaeHus 00 OCHOBHBIX TEOpPEMAX TEOPHUU BEPOATHOCTEM H
METOAX UX NPUMEHEHUS 1A PEMIEHUA 3aa4.

Teopernueckast yacTn:

Cymmon nByx coOwpiTuil A 1 B Hazemaercsa coOpitiie C, COCTOAMIEE B TMOABICHUM XOTS OBI
OITHOTO W3 COORITHI A i B.
Teopema crodxcenus gepoamuocmeu

BepoATHOCTE CyMMBI ABYX HECOBMECTUMBIX COOBITMM paBHA CYMME BEPOATHOCTEH HSTHUX
COOBITHIM:

P(A+B)=P(A)+P(B).

B cnyuae, korga coOsrtna A 1 B COBMECTHBI, BEPOATHOCTE UX CYMMBEI BBIPAKAETC (POPMYIION

P (A +B) = P (At naiAB).

rieABe: PIRCACEPRY COORI P00 BI3E

Bnaneneu: ebayxoea TaTeAHa AnekcaHgpoBHa
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JIa COOBITHSA HA3BIBAIOTCS 3aBUCUMBIMU, €CJIM BEPOATHOCTH OAHOTO M3 HUX 34aBUCHUT OT
HACTYIUIEHUS WM HE HACTYIUIEHUS OPYroro. B ciaydae 3aBUCHMMBIX COOBITHIT BBOOUTCA MHOHIATHE
YCJIOBHOU BEPOATHOCTH COOBITHA.

YcmoBHou — BepoATHOCTEIO  P(A/B) coOBITHA A HA3BIBAETCA  BEPOATHOCTH  COOBITHA A,
BBIUMCIICHHAA OpPU YCIO0BUU, 4TO COO®RITHE B mpomzonuro. Amanormuno uepe3 P(B/A) obosznauaercs
yCJIOBHASA BEPOATHOCTE COOBITHA B mpu ycnoBun, uro coOepiTHEe A HACTYOHIO.

[TpouzBenennem nByx coOeiTvit A 1 B mHaseiBaercs coOvrrue C, cocrosAmiee B COBMECTHOM
MOABJIEHUH COOBITHA A 1 cOOBITHA B.

Teopema ymmuodMCEHUA 8epossMHOCMEU

BeposaTHOCTE MPOU3BEACHUS IBYX COOBITUN pPaBHA BEPOSATHOCTH OJHOTO M3 HUX, YMHOKEHHOU
HA YCJIIOBHYIO BEPOATHOCTH APYTOTO OPH HATMYUN HEPBOTO:

P (AB)=P(A) - P(B/A), wm P (AB) = P(B) - P(A/B).

CnencrBue. BepoaTtHocTs COBMECTHOTO HACTYIIEHUA IBYX HE3ABUCUMBIX
coOpiTHH A 1 B paBHa MpONU3BENEHNIO BEPOATHOCTEN 3TUX COOBITHIL:
P (AB) =P(A) - P(B).

Cnencreue. IIpm mpom3BOAMMEIX N OQUHAKOBBIX HE3aBUCHMBIX MCHBITAHUAX, B KAKIOM W3
KOTOPEIX COOBITHE A MOABISAETCS C BEPOATHOCTEIO P, BEPOATHOCTH MOABIEHUS COOBITHA A XOTS OBI
onuH pa3 paBHa 1 - (1 - p)n.

3a1a4yy U YIpaKHeHHs:

1. Menemxep nmeer § KaHOAMAATOB JIA B3ATHA B INTAT (PUPMBI, TIpU 5TOM 6 KEHIMH WU 3
MyKurH. I pedyercsa B3ATh 3 uenoBeka. KakoBa BEPOATHOCTH TOTO, YTO OPU MPOU3BOJIEHOM BEIOOpE 3 —
X moaen Oyner BeIOpana xotsa Obl 0THA KEHILMHA.

2. B smuke 12 mapos, u3 koTopeix 3 Oenblx, 4 KpacHeIX U 5 ronyOsix. Haynauy w3BiedeHsr 3
mapa. Haitu BepoATHOCTE, 4TO BCE 3 mapa pa3Horo 1BETA.

3. U3 rpymmel cryneHTtoB, B KOTOpout 18 romomenn m 12 pgeBymek, B COBET (akyiabTeTa
m30uparorcs naa uenoBeka. KakoBa BEpOATHOCTE TOTO, UTO Cpeau M30PAHHEBIX OKAXKETCA XOTA OB OOUH
FOHOTIIA.

4. B kop3une 6 OemplIx u 8 uyepHeIXx Maued. Haynmauy wuszBrekaercs 3 msaua. Paccuurars
BEPOSTHOCTH:

A - Bce 3 msua OesmIe;
B - oguH M4 OenbIl a4 [BA YEPHBIX;
C - BCe Tpu MAYA YEPHBIX

5. Kakora BEpOATHOCTE TOr0,4TO IMPU ITOA0PACEIBAHUY ABYX MOHET BBEINTAAET XOTA OBl 0quH repd?
Brimucats mpoCTPAHCTBO AMEMEHTAPHBIX HCXO0B.

6. Cpemu 30 OuneroB 5 BRIMTPBIIHEIX. HauTu BEPOATHOCTH TOTO, YTO CPEIU IBYX BBEIOPAHHBIX
Hayraa OWIeTOB XOTA OBl OTUH BBIUTPHIIITHBIN

7. Wwmeerca 5 Oensix u § depHbIX mapoB. BerHumaror nea. HaWrtum BEPOATHOCTH TOTO ,4TO OHHU
pPa3HoOro 1BETA.

8. HMmeercsa 2 ypHBI: B mepBo# a Oemsix 1 b yepHBIX mapos; BO BTOPOoi ¢ Oemsix u d gwepabrx. M3
Ka:XIO0W YPHBI BEIHUMAIOT 10 mapy. Hautu BeposSTHOCTE TOTO, uT0 004 mapa OyayTt Oemsimu (CoObITHE
A) 1 BEPOATHOCTE TOTO 4TO 00a mapa OyayTt pasHoro usera (coosrrue B).

9. KakoBa BEpOATHOCTH 4TO HPH OJHOBPEMEHHOM OpOCAaHMU [BYX NPABUILHBIX HIPAIbHBIX
KyOHMKOB BBEINTABIIEE UUCIO OUKOB COCTABUT BEIMYUHY PABHYIO 9.

10. B xop3une 6 6ensx u 8 gepHBIX MAdei Paccunrar BEPOSTHOCTE YTO HAYAAUY B3ATHIE IBA MsI4a
Oebre.

11. B kop3une 6 Oenbix M & 4YEpHBIX OJMHAKOBBIX MO pasMeEPy M BeCy mApWKOB. Hayran

BEIOMparoTca 3 %mag%%%hepﬂﬂHmTﬂ CIEAYIOMINUX COOBITHIL:

CeprvBee T mwm@em;mmmﬂﬁmﬂmdﬁ
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* OpuH mapuk OeElil, a4 ABA JPYTUX YEPHEIE,;

* Bce Tpu mapuka 4epHbIE

12. ITpaBuneHeIl urpaneHeli KyOuk Opocaercs 3 pasza. [locuurars BEpOSATHOCTH CIIEAYIOIIMX
COOBITHH:

* Bce Tpu pasa BEITAAET MIECTEPKA;

e Bce Tpu pasza BEINAAET OIHO U TOKE UUCIO.

13. Tpu paza Opocaercs moHETa ZOCTOMHCTBOM S5 CAHTUMOB. HallTu BEPOATHOCTH CIEAYIOMIMX
CIIy9aHBIX COOBITHH:

e A —"Bce Tpu paza BeImaaet mudpa”,

e B -“nudpa semaner 1 pas”,

e (- “mudpa Bemager O0JBIIOE YUCTO pa3, ueM repo’”,

* D -*“mudpa Bermager 2 paza’”.

14. 13 OykB cnoBa “‘momroc” Hayrax BeIOMparoTca aBe OyKBHI OHA 3a APYrow. Bermucars
MPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOIOB.

15. Konrponep, npoBepsasa kauectBo 400 muznenuii, ycraHoBuia, 4ro 20 U3 HUX OTHOCATCA KO 2
COpPTY, @ OCTANBHBIE K MEPBOMY. HallTi 4acTOTY M3Aemiil mEPBOTO COPTA, YACTOTY M3AEIHI 2 COpTa.

16. Crynenr 3naer 14 onpocoB u3 20. B Ounere comepxwurcsa 3 Bompoca. HailTu BEPOATHOCTE
TOTO, UTO CTYJEHT OTBETUT XOTA ObI HA OAWH U3 HUX.

17. U3 smuka, B kotopom 90 roaneix neranen um 10 meromnsix nerameut Haymady BeIOpanber 10
nerane. Paccuutate BEPOATHOCTE TOTO, UTO BCE BEIOPAHHEBIE IETAIM T'OIHEIE.

18. B sammke 20 meraneit, 15 u3 KOTOpBIX OKkpamieHsl. M3 Amiyka BEIOMPAIOTCS MPOW3BOIBHBEIM
oOpazom 4 neramu. HaiiTu BEpOATHOCTB, 9TO OHHU BCE OKPAIIEHEI

19. B anmke 5 Oenpix mapos, 2 uepHBIX U 3 KpacHeIX. KakoBa BEPOATHOCTE, YTO OBA BBEIHYTHIX
mapa OyIyT OZHOTO IIBETA.

20. YCTpOMCTBO COCTOWT M3 MATH SJAEMEHTOB, M3 KOTOPBEIX ABA W3HOmIEHHL. [Ipn BrmoueHun
YCTPOMCTBA BKIIIOYAIOTCA CIyYailHBEIM 00pa3zoM 1aBa smneMeHTta. HalThu BEpOATHOCTR TOTO, YTO
BKJTFOUEHHBIMHU OKAKYTCSA U3HOMIEHHBIE NIEMEHTHI.

21. 13 n w3pgenuu, cpemu kKOTOpeIX Kk OpakoBanueix, Haymauy Oeperca k m3memmit. Kakosa
BEPOATHOCTE, YTO BCE OHU OPAKOBAHHEIE

22.B ypue a densix u b uepHsix mapos (a (2,b>3 Y3 ypHEI BBIHUMAIOT Cpa3y S5 MIApOB.
Haittu BEpOoATHOCTE p TOTO, 9TO 2 U3 HUX OyIyT OEIBIMH U 3 Y€ PHBIMU.
23. UrpansHas koCTh Opocaercsa oquH pa3. Haitu BeposaTHOCTH COOBITHH -

® d. Hd KOCTH BEIITAJIO YCTHOC YHUCJIO OUKOB
® 0:HA KOCTH BEIITAJIO HE MEHEE 5 0UKOB
® C: HAa KOCTH BERINAJIO HE 00y1ee 5 0UKOB

IIpakTHueckoe 3ansaTHe 4. Penienne 3a1a4 HA pUMeHeHHe (popMYy.J1 IIOTHOH BepOSITHOCTH,
(popmy.inl baiieca.

Hean: ¢QopmupoBanne mnpeacraBaeHus 00 OCHOBHBIX TEOpPEMAX TEOPHUU BEPOATHOCTEM H
METOJAaX UX MPUMEHEHUSA U1 PELIECHUS 3a1a4.

Teopernueckast 4yacTh:

BeposaTtHoCTE COOBITHA A, KOTOPOE MOKET HACTYIUTH JWIIb NP HOSABIECHWA OJHOTO U3
HECOBMECTHBIX COOBITHMH-THIIOTE3 B, B),....B,, 00Opazyrommx mnomHyro rpymnmy, paBHAa CymMMe
MPOU3BENCHUI BEPOATHOCTEW KaXIOW W3 THUMOTE3 HA COOTBETCTBYIONMIYIO YCJIOBHYIO BEpPOATHOCTB
COOBITHA A
P(A) = P(B1)*Pey )ik P(Ba)ybam(A) ...+ P(Bﬂ)*PHn(A)a
e P(Bl) + @'EH%’PHHU‘" ‘@H‘Pfﬁ*ﬂ) . IIpuBenennyro ¢opmysay HA3BIBAIOT @GOpMYIOU HOTHOU

................ 1,_,_IE 006000004 3E
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Ecnu coOpiTHe A yiK€ MPOU30LLIO, TO BEPOATHOCTH

~ P(B)xP3(A) |
P, B; )= — =1,2,...
ﬂ( i ) P( A J ( l yL g wnnyll :]
THUITOTE3 MOTYT OBITH TIEPEOLIEHEHEI N0 (popmynam baleca:

Ipumep.
[IaTp KypCcaHTOB OOMHAKOBOE YHUCIO pa3 CTPENAIOT MO OTACILHBIM HATH MUIIEHAM. Pesyierar
CTpPENBOBI TAKOB:
OEPBBIA U BTOPOM KYPCAHTEI MOPAKAIOT TPU MUIIIEHU U UMEIOT IBA mpoMaxa (coOrrrue B));
TPETUI KyPCAHT MOPAKAET IBE MUIIEHU U UMEET TpU mpomaxa (coosrtue B,);
UETBEPTHINA U MATHIN KYPCAHTHI MOPAKAOT OOHY MUIIEHh W UMEIOT YETBIPE nmpomaxa (coOsiTue Bs).
Hayrang Oepercs mmmeHs, OHA OKa3amacek NOPaKEHHON (CoOBITHE A). Ompenenurs BEPOATHOCTE

TOr0, 4TO 3Ta MUIIEHBL MTOPAKEHA IIEPBBIM KYPCAHTOM.
Pemenne: P(B,) =2/5, P(B,) = 1/5, P(B;) = 2/5, Py (A) = 3/5, Ppy(A) =

P(B1)*PBI(A)

P(A)
2/5, Pr3(A) = 1/5. ITo ¢popmyne baiteca onpeaenum HCKOMYIO BEPOATHOCTE

PH(BIJ:

3
::],;_

_ 0 _
2.3,1,2 2 1

—k—t k= k—
25 O 5 5 o O
3axauu ¥ ynpa:KHeHUs:

Bapuanm 1. Ilpm uccnemoBaHmM KPUMHHOTEHHOW OOCTAHOBKM B HEKOTOPOM TOpPOIE BCE
NPABOHAPYLIEHUA, COBEPIIEHHBIE 3 MOCIEAHUE 5 MECALEB, OBUIM pacIpeneneHsl N0 TPEM TPyHIIaM B
COOTBETCTBUHU C parioHamu ropoaa. B meproii rpymnme okaszamnoce 70 %, Bo Bropoii — 23 %, B TpeThel —
7 % Bcex mpaBoHApyLEHUHU. BEpoATHOCTE TOr0, 4TO NMPABOHAPYIIUTEIEM ABJIAETCA YEIOBEK MIAINIE
25 ner misA Kaxaoou rpynmsel paBHa coorBercrBeHHO 0,65 0,35 u 0,1. Onpenenurs BEpOATHOCTE TOTO,
gTO BEIOPAHHOMY OPOM3BOJIEHO MPABOHAPYIIMTEMO OKAKETCSI MEHBIIE 25 JIeT.

BeiOpaHHOMy OpPOU3BONBEHO TMPABOHAPYIIMTEMO OKAa3aJI0Ch MeHwlie 25 mer. Hawrtu
BEPOATHOCTH TOTO, YTO 3TOT YEITOBEK U3 MEPBOM TPYIIIILL.

Bapuanm 2. CtpenkoBoe oraeneHue nmoaydyio 10 BUHTOBOK, U3 KOTOPEIX 8 NMPUCTPEILIHHEIX,
nBe HeT. BepoATHOCTE momagaHusas B LEIb W3 NOPUCTPEIIHHOM BUHTOBKM paBHa 0,6, a u3 He
npuctpemsHaou 0,4. KakoBa BEpOATHOCTE, UTO CTPENOK M3 HAYAAUY B3ATOM BUHTOBKHU HOMAJIET B IETb
Opy OJTHOM BEICTpEne?

Crpenok nopaszun 1eas. KakoBa BEpOATHOCTE, UTO OH CTPENSUT U3 MPUCTPEISITHHON BUHTOBKHU?

Bapuanm 3. B paitone 24 genoBeka 00ydaroTCsa HA 3a094HOM (PAKyILTETE UHCTUTYTA, U3 HUX 6 —
Ha (u3uko-maremarnaeckoMm (akymerere, 12 — Ha arpoHommueckom (akyasrere, 6 — Ha
SKOHOMHYECKOM q)El,H JIETETE. OATHOCTE YCIIENIHO CHATH BCE SK3aMEHEBI HA IMPEACTOANIEN CECCHU

Beij
ORYMEHT NOAMVCAH
o CTYIEHTOB @mmmr%mwmcmm (pakynerera paBHa 0,6, arpoHOMHUYECKOTO (paKyIbTeTa —

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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0,76 u skoHOMHueckoro (pakyasrera — 0,8. Hailtu BEpOATHOCTE TOTO, YTO HAyIAa4dy B3ATHIA CTYIEHT,
COABILIMH YCHENIHO BCE HK3AMEHBI, OKAKETCS CTYAEHTOM SKOHOMHYECKOTO (pakynbTeTa.

KakoBa BEPOATHOCTB, UTO CTYAEHT CHACT SK3aMEH

Bapuaum 4. B rpynmne MIWIMOENCKOTO KOJUIEMXKA T. DBprOKOBO, COCTOAMIEM W3 PABHOTO
KOJIMYECTBA IOHOWIEN U AeBYyMIEK, 5% Bcex ronomen u 0,25% Bcex AeBymIeK CTPataroT JaJIBTOHHU3MOM.
KakoBa BEpOATHOCTH TOr0, 4TO HAYraa BEIOpaHHOE IMIO CTpamaer JajdbTOHM3MOM? Ecmm Hayran
BEIOpAaHHOE JUII0 CTPAmAeT JATBTOHU3MOM, TO KAKOBA BEPOATHOCTH TOT0, YTO 3TO FOHOMIA?

Bapuanm 5. Ha npennpusatin, 13roTaBIMBAONIIEM JIBEPHBIE 3aMKH IJI1 aBTOMOOWIEH, MEPBHIN
nex mpousBoauT 25%, Bropoit — 35%, tpernii — 40% Bcex 3amkoB. BeposaTHOCTE, 4TO 3aMOK Oymer
BCKPBIT YTOHIIMUKAMH, 110 CTATUCTHUKE cocTtaBiaer 5%, 4%, 2% coorBercTBeHHO. HauT BEPOATHOCTE
TOTO, 4TO B CIYy4ailHO BBEIOPAHHOM ABTOMOOMIIE C 3aMKAMU JAHHOTO 3aBOAA, OYAET BCKPHITA ABEDE.
Ecimm 3amMOK OKa3aucs B3JIOMAH, KAKOBA BEPOSATHOCTE TOTO, 4TO OH OBLI NMPOU3BEIEH B TPETHEM IIEXE
3aBona’

Bapuanm 6. Ha npomermnennou 3oue UTK 023/1 pabotaror nBe Opuraner paboumx: mepsas
OPOU3BOINT B CPEIHEM 72 MPOOYKIMHU C MPOUEHTOM Opaka 4%, Bropas — 4 MPOAYKIMH C IIPOLEHTOM
Opaka 6%. HailtTu BepOATHOCTH TOTO, YTO B3ATOE HAYraa M3AEIME a) OKAXKETCA OpakOBaHHEIM; O)
W3TOTOBIIEHO BTOPOH OpUTAm0M MPH yCIOBUM, YTO U3IEINE OKAKETCA OpaKk OBAHHBIM.

Bapuanm 7. B mmpamupe 10 BUHTOBOK, M3 KOTOPEIX 4 CHA0MKEHBI ONTHYECKUM HPHULIEIOM.
BepoATHOCTE TOTO, YTO CTPEJOK MHOPA3UT MHUIIEHBL IIPU BBICTPEJIE W3 BUHTOBKH C ONTUYECKUM
opunenom, pasHa 0,95; nnsa BunTOoBKM 0€3 onrrmueckoro npurena — 0.8. Crpenok nopasua MUIIEHE U3
Hayady B3sATOM BUHTOBKH. UTO BEpOATHEE: CTPENOK CTPEAI M3 BUHTOBKH C ONTUYECKUM HPHUIIETOM
nm 0e3 Hero?

Bapuanm 8. B cnenmanmm3upoBanHyro O0npHUIY mocTynaroT B cpeguem 50% c 3aboneBannem
T, 30% - ¢ 3aboneBanuem K, 20% - ¢ 3aboneBanuem M. BeposarnocTts nmomioro usneuenusa Ooneznun T
pagHa 0,7; mgma Oonesneit K mw M sru BepostHoctu coorBercrBeHHO paBHel 0.8 u 0,9. Kakora
BEPOATHOCTEL TOTO, UTO MOCTYNUBIINKM OOIBHOM OyaeT BERIMMCAH 3A0pOBEIM? Ecim OOJBHOM BRIMHCAH
3MOPOBBIM, KAKOBA BEPOATHOCTH TOTO, UTO 3TOT OONBHOU cTpanan 3abomeBannem M?

Bapuanm 9. B xoMnproTepHON 0a3€ MaHHBIX CONEPKATCA OaHHBIE 00 YrOHAX aBTOMAILIWH ITO
TpeM parioHam ropona. B cpemnem 3a mecsai U3 nepeoro pariona nocrymnaer 10 coodmienuii, u3 BTOpPOTo
— 6, u3 Tpersero — 4. BepoATHOCTE TOrO, 4TO YTHAH JIETKOBOW ABTOMOOMJIb IJIA KAXKI0TO U3 PAHOHOB
coorBerctBeHHo — 0,9; 0,8; 0,7. KakoBa BepoATHOCTH TOTO, YTO OUEpPegHOE cooOmieHue — 00 yrone
nerkoBOro aBromoOmmA? KakoBa BEPOATHOCTE TOTO, YTO YTHAHHBIA JIETKOBOW ABTOMOOWIE W3
TPETHETO panioHa?

Bapuanm 1(). Komanma CTpenkoB MHIMIICHCKOTO KoJuiemxa ropona bprokoBo cocrour usz S
UEIOBEK, TPOE€ M3 HHUX IMOmanaroT ¢ BepoATHOCTEIO (.8, a gBoe — ¢ BeposaTHOoCcThIO 0,6. Haymauy us
KOMAHBI OEpeTcsa CTPENIOK U MPOM3BOAUT BEICTpeNn. KakoBa BEPOATHOCTE TOTO, 4YTO CTPEIOK MOMANET?
Ecmmu cTrpenok moman B 1€k, TO KAKOBA BEPOATHOCTE, UTO 3TO OOWH U3 TPEX (OIUH U3 IBYX)?

IIpakrHueckoe 3aHarHe 5. Cxema wuensiTaHuil bepunyin. HanBeposiTHelIlee 4HCII0
NOSIB/IeHHI COOLITHA B CXeMe IMOBTOPHBIX He3aBHCHMBbIX HCIILITAHMH.

Hean: ¢opmupoBanne mnpeacraBaeHuss 00 OCHOBHBIX TEOPEMAX TEOPUU BEPOATHOCTEM U
METOAaX UX MPUMEHEHUS U1 PELIECHUs 3aa4.

Teopernueckast yacTh:

Hcnertanue, B pe3yabpTaTe KOTOPOTO OKMIAAETCSA HACTYIUIEHHME MHTEPECYIOMIETO HAC COOBITHA,
MOYKHO MHOTOKPATHO MOBTOPATH. [ JTABHEIM BOOPOC KAXKOOTO MOBTOPEHUS — OPOM3OWUIET WIH HE
OPON30UAET 3TO COOBITHME? A BO BCEH CEPUM MOBTOPEHHUW BAXKHO 3HATH, CKOJIBKO MMEHHO pa3 OHO
MOJKET IMPOU30UTH WIHM HE MPOM30UTH. Hampumep, kakoBa BEPOATHOCTh, YTO HNPU OATH OPOCAHUAX

MOHETEI {{Dp&fgﬂﬁﬂ%m DD” Nﬁ@ 4 paza? Ulsermapckuii maremaruk Hadama XVIII Beka k00
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bepuyuin 00BeaMHNMA TOOOOHEIE BONMPOCE B E€OMHYI0 BEPOATHOCTHYIO CXEMY, KOTOPYHO IPHHATO
HA3BIBATE CXeMOU bepHy .

PaccmarpuBaroT n HE3aBUCUMEIX IMOBTOPEHMH OJHOTO W TOTO K€ HCHBITAHUA C OBYMSA
BO3MOKHBIMH UCXOJAMH: «yCIIEXOM» U «HEyHauen». BepoATHOCTE «ycrnexa» paBHaA P, & BEPOATHOCTD
Heynauu paBHa . M3Becrna ¢opmyna p+q=1. Tpebyercsa nairru BeposaTHocts P,(X) TOro, 9to B 3THX
HOBTOPEHUAX MMPOU3O0MIET POBHO X «YCIIEXOBY.
®opmyna bepuymmi:

X X _n—x
Px)= CnP 4

IIpumep. M3 ypHel, cogepxanient 2 Oenpix 1 6 4EPHBIX MIAPOB, HAY1a4y BEIOMPAETCS C BO3BPAIIEHUEM

5 pa3 mogpax ogwH map. [logcuntats BEpOATHOCTE TOTO, UTO 4 pa3a MOABUTCA OEITBIN mIap.

Pemenne: B mpuBenennsix Beimie o0o03HageHusx n=38; p=1/4; q=3/4; x=5. Mckomy1 BEpPOATHOCTH
BBIUUCIAEM 110 (popmysie bepHyumm:

4
o al1V%3] 15
PaPI=Cs5 ) 4" 102a

@opmyna bepHyimm mpH 3a1aHHEBIX YMCIAX P U N TO3BOIAET PACCUUTEIBATE BEPOATHOCTE OO0
gacToTH X (0 < x < n). Bo3HMKaeT €CTECTBEHHBIN BOMPOC, KAKOM 4acTOTE OyIOEeT COOTBETCTBOBATH

HanO0OIbIIAA BEPOATHOCTE
[Tpenmomoxum, uTO Takas 4acToTa CYMIECTBYET, U MONBITAEMCS €€ ONMPEAEIUTh U3 YCIOBUA, UTO
BEPOATHOCTE STOM YACTOTHI HE MEHBIIE BEPOATHOCTH 'MPEABIAYIIEH U ''TIOCIEOYIOMIEN YaCTOT:

P.(x) = P, (x—1); Pu(x) = Py (x+1) (*)
[lepBoe HepaBeHCTBO (*) IpeacTaBIsA€TCA B BUIIE:
X X _n—x x—1 x—1 _n—x+1
Cupq =2C, p g

f-'F = "JI ?

urT0 SKBHUBAJIeHTHO 1T A +1 N owm

qr=phs pytp . Ot1croma ciemyer:

|:p + fJ.r}_a; =hnp+ p

X =hp+ p
Pemas BTOpoe HepaBeHCTBO (*), momyuum
X =np-

Takum o0Opaszom, wacrora, uUmeronias HAUOOMBIIYIO BEPOATHOCTH (HAMBEPOATHEWIIAA YaCTOTA),
OMPERENACTCSI JBOMHBIM HEPABEHCTBOM:
NP = =X =hp+ p

Ecou nptp — nenoe umcno (Torma m np—(q — LEA0€ YKUCIO0), TO ABE YACTOTHL: X=Np—q U X=nhptp
o0magaroT HanOOJTBILIEN BEPOATHOCTEIO.

3ajayd ¥ VIpaKHeHUS:

1. Kaxneiit nens akupm koponopauuu ABC nmogHuMaroTCs B LIEHE WM NMAJAIOT B [[EHE HA OQUH MYHKT C
BEPOATHOCTAMH COOTBETCTBEHHO 0,75 1 0,25. Halltn BEpOATHOCTE TOT0, 4YTO AKIIUH IMOCIE MIECTH THEU
BEPHYTCA K CBOEM MEPBOHAYANBHOW 1eHE. [IpuHATE yCcmoBue, 4TO M3MEHEHUA IEHBI AKIUM BBEPX M
BHH3 — HE3aBUCHMEIE COOLITH .

[OKYMEHT [O[TUCAH . .
2. MOTOpPE MHOEOMOFOPIOT®ACASEOIETA BEIXOAAT W3 CTPOS BO BPEMA IMOJIETA HE3aBHCHUMO OOWUH OT

APy IOFG CBepoiTiotIH10° D  MHOTONOTOPfibIT caMoa€T Mpox0IIKACT JIETeTh, eciiu paboTaeT He MeHee
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OOJIOBUHEL €ro  MOTOpOB. Ilpm kakumx 3HAY4EHUAX P JOBYXMOTOPHBIM CaMOJET HAAEKHEH
JETBRIPEXMOTOPHOTO CaMOIETa?

3. bpurapa u3 pecatu uemoBek uAer odOemars. UMeroTca nBe OMMHAKOBEIE CTOJIOBHIE, U KAKIBIM UIEH
Opuragsl HE3aBUCUMO OIWH OT APYroro uaér odemats B moOyr0 M3 3TUX CTOMOBBIX. ECiM B 0nHY M3
CTOJIOBBIX CIIYUAUHO NMPUAET OONIBIIE MOCETUTEIEH, YEM B HEM MMEETCS MECT, TO BO3HHUKAECT OUEPE/b.
Kakoe HauMmeHpmIEE YUCIO MECT OOMKHO OBITE B KaKIOOM W3 CTONOBBEIX, YTOOBI BEPOATHOCTH
BO3HUKHOBEHUA ouepenu Oprna mensime 0,157

4.Ilycre BCXO®)eCTh cemsaH mmeHunsl cocrasipier 90%. Uemy paBHa BEpPOATHOCTH TOTrO, 4TO W3 /
NOCEAHHBIX CEMAH B3OUAYT 57

5. Ecnu B cembe ueteipe peOEHKa, 9TO BEPOATHEE: STO ABA MAJIBUMKA U JBE JEBOUYKH, WIN TPU peOEHKA
OTHOTO TOJIAa U OAuH Apyroro moixa? [IpuHATE BEPOATHOCTE TOTO, UTO JAHHEIM PEOEHOK — MAIBUHUK,
paBuou 0,5.

6. Kamnran kopabma mepen BeICAAKOM OECAHTA IMPUKA3a1 BBIMYCTUTH MO OEPEroBOU MOJIOCE IIMHOMN
200 metpoB 20 peakTUBHBIX CHApPAAOB, OMACAACH 3aMACKUPOBAHHBIX OTHEBEBIX TOYEK. Booms Oepera B
3eMiro ObLI BPEIT OyHKep anuHou 20 METpoB.

a) Haittu BeposSTHOCTE TOTO, 4TO 4 CHApAOa MOMAIN B OyHKEp.

b) HaitTi HauBeposTHEHIIIEE YUCIIO CHAPAIOB, ITOMABIIAX B OYHKED.

IIpakTHueckoe 3anarue 6. IIpudmxennslie (popMy.ibl B cxeMe bepHY/LIH.

Hens: (QopmupoBaHue npenctaBacHUs 00 OCHOBHBIX TEOPEMAX TEOPHUM BEPOATHOCTEH U
METOIAX UX NPUMEHEHUS 1A PEMICHU 3a1a4.

Teopernueckast yacTn:

HenocpencrBennoe npumenenue ¢opmynsl bepHynmi npu OOJBIIOM UYMCIIE MCHBITAHUI
CBA3aHO C TPOMO3IKMMHU BerauciaeHusaMu. [lostomy mpu Oomemmx 'f BMeCTO Hee, Kak MPABUIO
HUCHOIB3YIOT puOmixkeHuse (popmyset [Iyaccona u Myaspa-Jlannaca.

@opmyna Ilyaccona
Ecmm uucmo ucnertannil /! 10CTaTOYHO BEIMKO, 4 BEPOSTHOCTH '“ OOCTATOYHO MaId, MPUYEM HX
OPON3BENECHHUE 4= He Mamo U HE BETHKO (0OBIYHO MOCTATOYHO YCIOBUH p<O01 npg <10 ), TO
BEPOATHOCTH R MOKHO OpUOIMKEHHO HauTH 10 (popmyie [lyaccona:

il

Plml =
!

Jloxkanvnasn meopema Myaepa-/lannaca

- } ;
Ecmi uucmo ucneitannit Y 10CTATOYHO BEJIMKO, 4 BEPOATHOCTH P u Y He ouens OMM3KU K

o =000 ppg = 20 Pl
Hyal0 (0OBIYHO JOCTATOYHO YCIOBUU ' ), TO BEPOATHOCTH MO KHO

opuOmmKeHHo HauTH o (popmyne Myaspa-Jlanmaca:
] ;

'|:|." Iy |
.||.'i'l|':|[‘|'

P =

o om-ap .1 =

| ——— ., W .| —
S E’ 2T

rae ¢pynkumsa ["ayccea.

Humezpanvnaa meopema Myaspa-/lannaca

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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. P, =m =, |
B ycnoBuax nokanenou (opmynel Myaspa-Jlamiaca BeposaTHOCTE -

i 1l o o
qUCII0 yermexoB ! 3aKI04eHo MeKTy 0 M ¢, MOKHO MPUOMMIKEHHO HANTH MO WHTErPATHHOM

dpopmyne Myaspa-Jlamnaca

TOTO, 9TO

Pl = =m, ) =Dl ) - Ol

m - nn m - "y : | .=
j T ‘f iy fa* ‘i -

| || . .
i g P01 . q)}’HI{U,HH Tamaca.

3nauenue Qpyukimn ['aycca u Jlanmaca naxoasarcsa mo Tabminam.

IIpumep. Bepoarnocrs «cOos» B pabore TeneOHHOM CTAHIIUM NMPU KAIOM BEI30OBE PABHA 00

[Toctymano 1000 Be13oBoB. Onpenemrs BE‘pﬂHTHGCTE ,I[ETBHTH «cOoEBY.

Pemenne: ITo ycnoBuio 3amaqu =1000, m =9, p =0,007 . Mockonexy "'~ mocrarouno Bemmko, ¢
': .Ii'.mJ.-aiT-":l f:'“,': o)
TOCTATOYHO MAJIO , TO IJIA BBIYUCIICHU A MOKHO UCIOIB30BaTh (popmyny Ilyaccona.
R B 191 = ~(,10]4
Mneeny & =117 = = 1000 -0, 007 , OTKYTA g

IIpumep. BepoaTHOCTE TOr0, 4T0 MpH ABTOMATHUYECKON INTAMIOBKE W3IENNH OTAEIHHOE W3OEITHE

(0,05
OKakeTCsA OpakOBAaHHBIM, MOCTOSHHA M paBHA '~ . KakoBa BEpPOATHOCTH TOTO, uTO B mapruu u3 1000

m3aemmi poBHO 40 okaxercs OpakOBAHHBIMM?

Pemenne: ITo ycmoBuio 3amaqam ' =000, m =40, p =005, g =1- p =085 . TeopeTnueckn MOXKHO

ncnons30Bath (popmyny bepuynmi. OgHak0 MOMYYEHHOE BBIPAKEHHE OyIET CAMIIKOM TPOMO3IKO,
HOATOMY ynoOHen OPUMEHHTE JTOKAIBHYIO popmyiry Myaspa-Jlamnaca.

Vg =1000 0,05 0,95 =47, 5 = i[l:ll Tax Ak Jipg =47.5 = Ii‘ILHj'*J'ﬁ .
40- 1000 0,05 40- 20

e — =- | 43 o |
47,5 0, =42 @l ) =gl - 1. 451 = 1, 451 =0,1394
(3HaueHune (PyHKINKU HAXOAUM 10 Tabnune). CnenoBaresHo,
. 0139
P40 = ] @ (- 1,45) L e
J47.5 0, =42

ITpuMmep. BepoAarHocTs momagaHus B LENb U3 CKOPOCTPEIBHOTO OPyAUsA MPU OTACILHOM BBICTpEIE
paBaa 0,75. HANTH BEPOATHOCTH TOTO, 9TO Ipu 300 BEICTpPENOB YUCHO monanaHu Oyuxer He menee 210,
HO He 0oiee 2307

n =300, p =0,75,q =1- p=0,25, m, =210,m, =230

. s

BOCIIOJIB3YEMCA UHTErpansHou (popmynoun Myaspa-

Pemenme: Ilo ycmoBuro 3amaum
Pl =y =230

HAXO0XKICHHUA BCPOATHOCTH

Jlamaca.
nep =30040,75 =225 .,’n;m =J300 0,75 0,25 =/536,23 ~7.5 Lorma
210-225 -5 0-225 5
N e = - P =[] 07
| 56,25 7.5 ] .H'Fﬁ.l‘? 7.5
CrnenoBarenbHO,
sy [ 7 - KYMEHTIN _Y —th | .”l 9
Pt 21u JrJ_'Eh%pHF Hgﬂﬁﬂnﬂh o ~ =P10.07]+ (2] =0,2480+

_|_[] QFF_I‘I‘I.ImHE{T] E_WQ’@QG-#SEEABBEQEEEDEETBAEGGﬂEGGGGGdSE
*Einé,.':l,-eﬁeu: LIJE!‘i_ayxcuBa TateAHa AnekcaHgpoBHa
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3aga4yu U YIpasKHe HUSA

BrumamenvbHo npoumume yclosgus 3a0adu u gvlbepume HysxucHyio opmyiy (bepuynnu, Ilyaccona wiu
Myaepa-Jlannaca)

1. 3aBox wmsrortoBurens ormpaBwi Ha 0asy 12000 moOpoxkauecrBeHHBIX mM3aenuu. Yucno wspenuit

0.05% .
MOBPEXKIEHHBIX ITPH TPAHCIIOPTUPOBKE, COCTABIIAET B CPEIHEM © 7. Haiitm BEpOATHOCTE TOTO, 4TO

Ha 0a3y mocTymuT: a) He Ooee TPEX MOBPEKIEHHBIX U3AEIUI; 0) XO0TA OBl IBE MOBPEK ACHHEIE.

o Rl | I
2. BEpDHTHDCTL MOABJIEHUA COORITUA A B KaxooM u3 900 He3aBUCHMBIX MCIIBITAHUH paBHa / .

Haitru BepoaTHOCTE TOTO, 4TO cOOBITHE A mpousouner: a) 750 pa3; 0) 710 pas.

3. Bcexoxkects cemsaH manHoro pacrenusa pasHa 0,9. Haittm  Beposarnocts toro, gro u3z 900
MOCAKEHHBIX CEMSIH YUCJIO MPOPOCINX 3akmodeHo mexay 790 u 830.

4. Mumens COCTOUT U3 TPEX MOMAPHO HEmepeceKkaromuxcs 30H. [Ipu omgHoM BEICTpENne MO MUMIEHU
BEPOATHOCTh MOMATAHWUA B IMEPBYIO 30HY AaA AAaHHOTO crpenka 0,5. [{ma BTOpou u Tperer 30H 3Ta
BEPOATHOCTE COOTBETCTBEHHO paBHEI 0,3 1 0,2. Crpenok mpou3BOIUT 6 BEICTPENIOB IO MUILIEHU. HanTu
BEPOATHOCTH TOTO, UTO IPU ITOM OKAMKETCA 3 MOMAJaHUs B IMIEPBYIO 30HY, 2 NOMAAAHUA BO BTOPYIO U |
MOMAJAHUA B TPETHIO 30HY.

5. BepoATHOCTE BBIXOZA W3 CTPOA OTHOTO SJIEMEHTA YCTPOMCTBA, B TEUEHUH t 4acOB pabOTHI, paBHA
0,002. KakoBa BepOATHOCTH TOTO, 4TO 3a Bpems t w3 1500 HesaBucumo padOTArONMMX SIEMEHTOB
BEIUZET U3 CTpOA: a) 4 sneMenTa; 0) He Oomee OByX 3JIEMEHTOB?

6. Ckompko pa3z c¢ BeposarHocTeo 0,0484 wmoxHO oOxupate mosBiaeHus coOeltua A B 100

HE3aBHUCUMBIX UCIIBITAHHAX, CCIIM BCPOATHOCTE €TI0 IMOABJICHUA B OTACIBHOM MCIIBITAHHH PABHA 0,5

- R P
7. BEpDHTHDCTL MOABJIECHHUA COORITHI A B KaxxaoM u3 900 He3aBMCHMBIX UCIILITAHUH paBHa / .

Haiitu BeposSTHOCTE TOTO, UTO COORITHE A mpousouaer He menee 710 pa3 u ne 6onee 740.

8. Jlpa paBHOCWJIBHBIX MIAXMATHCTA UTPAOT B MIAXMATEL. UTO BEPOATHEE: 4) BEIUTPATE OJHY HAPTHIO
13 IBYX WJIM JIBE€ HAPTUM M3 YETBIPEX; 0) BEIUTPATh HE MEHEE ABYX MAPTHUH M3 UETBIPEX WIM HE MEHEE
Tpex mapruul u3 natu’! Huueu BO BHUMAHUE HE MPUHUMAIOTCAL.

9. Bepoatnocts gomyctuts ommbOKy npu Habope Tekcra, cocrosamero u3 1200 3HakoB, COCTABIAET
0,005. Hautu BepoATHOCTE TOTO, 94TO Ipu HAOOpe Oymer momymieHo: a) 6 ommoOoOK; 0) xoTa OB OgHA
OImMOKA.

10. Bropoge N u3 kaxaeix 100 cement 85 umeroT 1iBETHBIE TEIEBU30PEI. KakoBa BEPOATHOCTE TOTO,
uro u3 400 cement 340 UMEIOT TAKME K€ TEAEBU30PHL.

11. kakoma BepoOATHOCTH TOTO, yTO U3 2450 mami, OCBEMAIONINX YIMIY, K KOHIlY Toga OyayT TOpeTh
or 1500 mo 1600 mamn? Cuwurare, 94TO Kaxkzaasd j1ammna OyJeT rOpeTs B TEYEHUM rofa C BEPOATHOCTBIO
0,64.

12. B cempe 6 perer. Haittu BEpOATHOCTH, UTO B JAHHOW CEMBE HE MEHEE NBYX MAIBUMKOB, HO HE
Oonee wereipex. CHUTATH BEPOATHOCTE POKACHUSI MATbUMKA U AeBOYKH (,5.

IIpakTHYyeckoe 3aHATHE 7. 3aK0H pacnpeJe/ieHHA CIy4aHHOH BeIHYHHBI.

Heas: ¢QopmmpoBaHue OpPEenCTaBICHUS O CHOCODAX IMOCTPOCHUS 3aKOHA  PACHPENEICHUS
CIIy4alTHOMN BETMYHMHEL.

Teopernueckasi yacTs:

Hapany co caydallHBIMH COOBITUAMM, OJHMM W3 OCHOBHBIX IMOHATUM TEOPUHU BEPOATHOCTEM
ABIIACTCA MOHATHUE CIYUYAWHOW BENMYWHBEI — BEIMYWHEL, YUCICHHOE 3HAYECHUE KOTOPOU IPUHUMAET
pa3IM4HBIE 3HAUYEHHUSA B 3aBUCHMOCTH OT PE3yAbTATAa CTOXACTHUYECKOTO SKCIEPUMEHTA WIH OIBITA.
[Ipumepamu CrnydalHBIX BEIMYMH MOTYT ABJIATHCA: YUCIO JOPOKHO-TPAHCHOPTHBIX NPOUCHIECTBUN 34
CYTKM. KONMGECTBO CIYACHTOB, ONO3AABIIMX HA 3AHATHA, THC/O NAKTHIOKAPT, MOCTYIHMBIMX B

OKYM MACAH w
TCUCHHEC THA dﬂ%m ﬂﬁg bﬂpﬂﬂﬂﬂ CHHEIC HpHMEpLI KﬂpﬂI{T EpH?.}’IDT CJ’[}”—I dHMHEIC BCIHMYHMHEI,
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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UMEIONIME KOJMMYECTBEHHBIE MAPAMETPHL, T.€. W30JUPOBAHHBEIE 3HAYEHUA C OMNPEOEICHHBIMH
BEPOATHOCTAMU. [aKue CIydaiiHbIe BETMINHEBI HA3BIBAIOT JUCKPETHBIMU.

Ho ecimm oueHuUTh KOMWMYECTBEHHO Kak MUCKpeTHyio Bennuuny gucao J[TII, To Bemrumna
UHTEPBAJIA BPEMEHU MEXKAY ITOCaenoBarenbHeIMA MoOMeHTamu Hamuua J[TII moxer mpunumars
m000€ 3HAUCHUE B HEKOTOPOM BPEMEHHOM HWHTEPBAJIE — €CTh HEMPEPBEIBHOE MHOKECTBO BO3MOIKHBIX
3HAUEHUH PACCMATPUBAEMOUN BEMMYUHEL. | aK1e€ BEIMUYMHEI HA3BIBAIOT HEMTPEPEIBHBIMU.

3akoHom pacnpeoeieHusi TMCKPETHON CIIYyYaiiHOW BETWYNHBI HA3BIBAIOT YHCIO €€ BO3MOKHBIX
3HAYEHUHW M COOTBETCTBYIONIIMX MM BEPOATHOCTEW. 1 mpumepa, €Cnu B3ATh MOHETY M B TEUECHHE
HEKOTOPOT0 BpEMEHU monOpaceBaTe €€, Hanpumep 20 pas3, TO B 5TOM Caydae MOTYT OBITH CHUTYyAIMH,
uro BCe 20 pa3 monera Oyzer oOpamnieHna k Bam repoowm, win Bcero 19, 18 u t. a. pas, BmnoTe g0 TOrO,
uTO MOYKET BEITACTE 20 pa3 u pemka. MOKXHO BEIUUCINUTE BEPOATHOCTE TOTO, YTO CIIyUailHAA BEJIMIHMHA
BBITANEHUA repda mpuMeT 3HadeHusA OT Hynd 00 aBaaunatv. Ho, kak HaM W3BECTHO, BEPOATHOCTE
nosABIEHUA repda UM pemku onHa v ta ke u pasHa 1/2. Torma BeposarnocTu nossuenus repda 0, 7, 8
pa3 u cooTBeTCcTBEHHO pemek — 14, 13, 12 pa3 OyayTt paBusl nosasiaenuro repbda — 14, 13, 12 paz u
COOTBETCTBEHHO O, 7, 8 pa3 — pemku. Takum o0Opazom, O AUCKPETHOM CIYYaHOM BEIMUMHEI
CYIIECTBYET ONPEIEICHHBIN 3aKOH PACHPENENEHNsA, KOTOPBII MOKET OBITh 3amaH rpaduuecku,
aHATUTUYECKU W TabnuuHo. B mocnemuem ciryuae 5TO pacopeneneHue 3aqaercs TaOmudHO, TOE B
OMHOM CTONOIE 3amiCaHsl BCE BO3MOJKHBIE 3HAUEHHSA CIAYYaMHOM BEIWYUHBI, 4 B OPYIOM -
COOTBETCTBYIONINE UM BEPOATHOCTH.

Uucno BemmaaeHui repoa BepoaTrHOCTE YUucmo BEIMaaeHHU PEIIKA
0 0,000 20
1 0,000 19
2 0,000 18
3 0,001 17
4 0,005 16
5 0,015 15
6 0,037 14

3axaum ¥ ynpakHeHUsI:

CoCTaBUTh 3aKOH PaCIpeneneHus BEPOATHOCTEN CIIyIalHON BETMYUHEL X, €CIIN:

1) BepOATHOCTE PadOTHI KakIOTO M3 "eTeIpex aBromobOmnen aromapka OB/l ropoma Ypromna 0e3
MOJIOMOK B TEUEHHE OIpeneneHHoro BpemeHn pasHa (,9; cmywannas BemumHa X — YHCIO
aBTOMOOMIEH, padoTaBmMX 0E€30TKA3HO;

2) BEpPOATHOCTH POKIOCHUA MaJTbuuka paBHa (,5; ciyuaiiHas BemM4YuHA X — YUCIO MAIbYMKOB B
CEMBAX, UMEIONINX YETBIPEX NETEH;

3) BEpPOATHOCTE TOTO, YTO MOKYIIATEIs COBEPIINT NOKYNKY B Marazune 0,4; ciyuaiiHas BeamunHa X —
UCIO0 MOKYMATENEH, COBEPIIMBIINX ITOKYNIKY, €CIU MATa3WH MTOCETUIIO 3 MOKYIATENs;

4) BepoaTHOCTH BeIManeHUA repba mpu Opocanmm paBHa 0,5; cioydalHas BEIWUMHA X — YHCIIO
BBEIMAIEHUN repba, ecnu MoHeTa OpomeHna 5 pas;

5) B morepee Ha kaxaele 100 OwmeroB npuxomurcs 15 BeMrpeimed (KOIMYECTBO U pasMep
BEIMTPHIILIEN TNPUBENECHBI B TAOMMIIE); CAydaliHas BEMWUMHA X — pPa3MEp BBIUTPHILA B JOTEPEE,
OPUXOAMIErOCSI HA OOUH OWUIIET;

Pasmep Berurpeima, $ 20 5
KomuaecTBO BEIMTPHINIEH | 4 10
[OKYMEHT MOAMUCAH
6) CJ%E%H 10 HUT%W%%O%&%'%MEETCH 4 Ouner ¢ BEIUTPBINIEM, HAYAAYY MMOKYOAIOT JIBAa Owiera;
Cpridukar: 20000064 3E9ABEB952205E 7BA500060000043E

CITYSiHHAS B OIMHIHAT % s BUGHO BRIATPBIIIHBIX OMJIETOB CPEAM KYIUIEHHBIX;
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7) Oackerbomuct pmemaer Tpu mrTpadHEIX OpOCKa, BEPOATHOCTH MOMANAHWUA MA4ad B KOP3UHY IIPH
Ka:xaoM Opocke pasHa 0,7; ciydaiiHas BenudnHa X — 9UCI0 MOMATAHUN MAYa B KOP3UHY;

§) B maprur u3 25 KOKAHBIX KYPTOK 5 UMEIOT CKPHITBIM Oe()EKT, MOKYMAIOT TPU KyPTKH; CITydaiiHasa
BEIMYNHA X — YUCI0 AE(PEKTHBIX KYPTOK CPEIU KYIUICHHEIX;

9) BEpPOATHOCTE TOrO, YTO IPU COCTABJIECHUHU OyXraarepckoro Oamanca momymieHa ommOka, passa 0,3;
AyIUTOPY HA 3AKI0YECHUE OPEACTABICHO TPHU DanaHca mpeanpUATHA; CIydalHas BEIMYUHA X — YHUCIO
HOJIOKUTENBHBIX 3AKTIOYEHUI HA TPOBEPSIEMEIE OATAHCHI;

10)u3 20 3aKmOYEHHBIX, HAXOQAMMXCA B CIEACTBEHHOM H30JIATOPE, YETBEPO — MOJIOKE 25 IeT;
OPOW3BOJIBHO BEIOMPAIOT 2 3aKIFOYEHHBIX; CIydalHas BEIMYUHA X — YACIO 3AKIFOYEHHBIX MOJOKE 25
JIET Cpeau BEIOPAHHEIX.

IIpakrnyeckoe 3aHsaTHe 8. DBbhluHc/leHHe 4YHCIOBBIX XAPAKTEPHCTHK JIHCKPETHOMH
CJIVUAHHOH Be/INYHHbI.

Heab: ¢QopmupoBaHMe NOPENCTABIECHUM O 3HAYEHUHM M CHOCO0AX BEIUMCICHUS YHUCIOBBIX
XAPAKTEPUCTUK JUCKPETHOM CIIy4ailHOW BETMYHMHEIL.

Teopernueckast yacTn:
XapakTepUCTUKOM CPEIHETO 3HAYECHUS CIYUYAWHOW BEIWMYWHEI CIIYKUT MATEMAaTHYECKOE

okuganme. MarematnuecKkuMm OXKUIAHUEM OUCKPETHOM CIyYalHOW BEJIMUMHBI HA3BIBAIOT CyMMY
NPOU3BEIEHUN BCEX €€ BO3MOKHBIX 3HAYEHUN HA UX BEPOATHOCTH:

M(X) — K1p1 + szz + .. .+Knpn.

Jucnepcuen CcnydaliHOM BEIMYMHEL X HA3BIBAOT MATEMATHYECKOE OXKHUIAHME KBaapara
OTKJIOHEHUA CIy4alHOW BEIUUMHEI OT €€ MATEMATHIECKOTO OKUIAHMNA:

D(X) =M(X - M(X))".
Cpeonum keadpamu4eckum OMKIOHeHUeM CIIy4alHOW BEIWYHWHBI HA3BIBAIOT KBAJPATHBIN
KOPEHb U3 JTUCIEPCHH.

3ajaud U yOpaxxHeHHA: /(1A CiIydallHOM BEMWYMHEBEI M3 33344 NPAKTUYECKOTO 3aHATHA / HAUTU €€
MATEMATUYIECKOE OKUIAAHNE, TUCTEPCHIO U CPENHEE KBAIPATUYECKOE OTKIIOHEHHE.

IIpakTHyeckoe 3aHaTHe 9. MDYHKIOUH pacOpede/ieHH H IUVIOTHOCTH pacinpejeJie HHs
BepPOATHOCTEH HelpepbIBHLIX CJIVYAHHbIX BeJIHYHH, HX CBOMCTBA.

Heab: (QopMupoBanne OCHOBHBIX IPEACTABICHUNA O HA3HAYCHUW U CIOCO0AX BBIYMCICHUA
(YyHKIWI pacupeaeneHs U IIOTHOCTA HEMPEPEIBHOM CITyYaTHON BETUUMNHEL.

Teopernueckast yacTn:

Jlnsg HEenmpepeIBHOM CIy4YaWHOW BEIWYMHEI TEPSAET CMBICI ITOHATHE BEPOSTHOCTH KakKIOTO
KOHKPETHOTO 3HAYEHMSA, MOCKOJIbKY TAKUX 3HAYEHUM OECKOHEUYHO MHOTO, U M3 YCIOBHA, 4TO CyMMA
BEPOATHOCTEN BCEX 3HAUECHWH paBHA 1, ciaegyer, 4TO BEPOATHOCTE KaXAOTO (PUKCHPOBAHHOTO
3HA4EHWsA paBHA Hymo. [lo’TOMYy OCHOBHBIMH XapakTEPUCTUKAMH, OIMCHIBAIONIMMH ITOBEIEHHE
HEMPEPBIBHON CIIyYaWHOW BEIWYWHEI, ABIAIOTCA (DVHKYUA pachpeoeieHus (MHTErpaibHas (PyHKIHA
pacrpeneneHus) W HIOMHOCMbL  pacnpedeleHuss  BEPOATHOCTEH  (IUIOTHOCTE  BEPOATHOCTH,

11()(pep CHIIMA B P YBRREA PASTDCICTICHIS)

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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OyHKIMA pacnpenencHus K (X ) OPEaCTaBIAECT COO0OM BEPOATHOCTH TOTO, UTO CIIydaWHAas
BEIMYMHA IPUMET 3HAYCHUE, MEHBIIEE aPTYMEHTA STON (PYHKINH:

F(x)=P{X<x].
[[TOTHOCTE BEPOATHOCTH (IJIOTHOCTEL pacIpeneneHus) f (X) ABIAETCS MepBOH MPOU3BOTHON OT
(QYHKIMH pacrpeneieHus: f (X ): k (X ) . I'paduk Pynkumun f (X ) HA3BIBAIOT KPUBOU
pacnpeoeneHus.

[TonsATHE BEPOATHOCTH COXPAHAECTCA IS HEMMPEPEIBHOU CIIYUAMHOW BEIMYMHEI KAK BEPOSATHOCTE
€e  IomajgaHusd B HEKOTOPBII  HWHTEPBAJI,  KOTOPYH  MOKHO  ONPEOEIUTh  TaK:

Pla<X<b|=F(b)-F(a) P[aqx-:b}:{f(x dx

IIpuMep. [110THOCTE BEPOATHOCTH CIYUANHOW BETMYMHEL X iweer BU:
f

HJIH

0, x<0,
flx)={C(2x—%%), 0<x<2,
0, X=2.

.1

Hauru:

1)C; 2)F(x); 3)P[0,5<X<1,5!.

Pemenne. 1) M3 ycnoBusa HOPMHUPOBAHHOCTHM IUIOTHOCTH BEPOATHOCTH CIIEOYET, YTO

I:f(x)dx:

| c(2x-x*)dx=C(x*~x*I3)|*=C(4-8/3)=4C/3=1,

B mamewm cinyuae

0 )
oy C=314. |
2) Cazs Mesxy F(x) , flx) I F(X):_Lf(f)df

X
Mostomy mpn X =<0 F[X)=_L9dx=0,
mpu <X <2 F[x)zgi(zftz)dmixziﬁj
oo X=2 F(x)= %J?(h —t°) dr+J"0dx 1.
AOKYMEHT MOAMVCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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0,x<0,

F(x)zﬂéxz—lf,()c:xvﬂ,
4 4

1,x>2.

CrnenosarenbHO, \
1,5

3) P[05<X<1,5] %f (2x— f)dx-—‘x —x3/3]15—0 6875 .
0,5

3agauyn " YiipaKxHeHHH

1 .IIm0THOCTE BEPOATHOCTH HENMPEPLIBHOW CIIYUAWHOW BETMYHUHEI X umeer BUI:

fxjzba 3a<d il

a) Haitru 3mauemme mapamerpa < . 06) IToctpouts rpaduk (yHKIMU pacrnpeneneHus

F ( X ) B) Haiitm BEpPOATHOCTE TOTO, YTO CIIyd4aWHas BEIMYUHA X OPUMET 3HAYECHUS W3
unrepsana (—1; 1).

2.11n0THOCTE BEPOATHOCTH HEMPEPLIBHOM CIYYANHOM BEITMUYUHEI X iveer BUI:
f( ! NN
760,12 bbbl
a) Haitru smauenue mapamerpa ¢
0) ITocTpours rpaduk (pyHKIIMK pacnpenencHus.
B) HailTu BEpOATHOCTE TOTO, 9YTO CIIydalHAsA BEIMUMHA X OPUMET 3HAYEHUSA U3 UHTEPBAIA
(3: 4).
3. HezaBucumeie CiIydalHBIE BETMYUHEBI 1720778 pveror HOPMANBHEIM 3aKOH
pacrpenenceHus ¢ mapaMmeTpaMu m=1 , 0=\ 2 . PaccmarpuBaercs cioydaliHas BEJIMYHMHA

Y=X +X, +...+X
1 2 8 C mnomomnipro HepaBeHCTBA YeOwlmeBa ONEHUTh BEPOSATHOCTH

P(3<y<13]  P(Y-8/>8]

4. IInoTHOCTE BEPOATHOCTU HENMPEPEIBHOW CIYUAWHON BEINYHHEL X umeer BU:

=0 el d=x | 1<ued boct

a) Haitrn 3mauenue mapamerpa 4
0) ITocTpours rpaduk (pyHKIIMK pacnpenencHus.

B) HailTu BEpOATHOCTE TOTO, 9YTO CIIydalHAsA BEIMUMHA X OPUMET 3HAYEHUSA U3 UHTEPBAIA

(3; 5).

5.Ciygaiinas BeIMYUHA % HOPMAJIBHBIN 3aKOH pacupeneneHua. M3sectHo, 4ro
OOKYM NCAH
M ) — 211tmmw%§ X
Ceptubmkat:  2C000004 SEOABBBOS2205E7BAS000EC wodblAHTEH: a) MIOTHOCTh BEPOATHOCTH CIYYaHHON BEITWYHHEBI

Bnapel leb Ba TaTeAHa Ane
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P{—2<X<0],

M €€ 3HAYEHHUA B TOUKAaX x=-1 \ x=0 Xx=2 ; 0) BepoATHOCTH

P(X>1]. |

IIpakTnueckoe 3anarHe 10. YUncioBble XapakTepHCTHKH HeNpPepbIBHLIX CJAY4alHBbIX
BeJINYHH.

Ieab: QopMupoBaHrEe OCHOBHBIX OPEICTABICHHMHW O HA3HAYEHHMHU U CHOCO0AX BBIUMCIEHUS
YU CIOBBIX XAPAKTEPHUCTHUK HEMPEPHIBHON CIIYYaWHOW BEIMIHHEI.
Teopernueckast yacThb:

Jlnsg HenmpepeIBHOM CITy4alHOW BEIMYWHBI MATEMATHUECKOE OKHUIAHUE, TUCIIEPCUA U CPEIHEe
KBAAPATUIECKOE OTKJIOHEHUE ONPENCIAIOTCS CIEIYIONIAM 00pa3zoM:

M(X):I; xf(x)dx,p(x):]:Xzf(x)dx-(M(x))Z,a(x):m(x).

IIpumep. [L1OTHOCTE BEPOATHOCTH CIIyYaMHON BEIMYUHEI X umeer BU:
f

| 0, x<0,
ﬂ«‘f):*CQx—xz), 0<x<2,
h 0, X=2.
Beraucaure: M(X)! D(X)! J(X)
Pemienune:
2
M(X]:EJ.XQXxz]dxzé(gflxd’ \2:§|:16/3—4}:1;
4[] 413 4 0 4
3 3, 3
D(X)zzf xz(2x—xz)dx—1=E(,x4/2—x5/5,]|2[]—1=5I{8—32/5}—1=[],2;

—

o X)=40,2~0,447.

2

3&Hﬂqﬂliyﬂpﬂﬂﬂﬁﬂﬂﬂﬁ

1. IInoTHOCTE BEPOATHOCTH HENMPEPEIBHOM CIIYUANHON BEITUUNHEL X inveer BU:

flx=d i, =3¢n<0 i
M(X) D(X)

Haittn , 151

2. Haitu maremMaTnd4eckoe OKUIOAHUE U JUCHEPCUI0 HOPMAIBLHO PACHPENEIEHHOU CIIy4alHOU

BCIIMYMHEI X , €CJIIM U3BCCTHO, UTO

P{X<1]=0,1 P(X>5|=0,2

[TocTponTh KPHBIHO PACAPESICICHIA U HANTH €€ MaKCHMY M.
SNEKTPOHHOW NOAMNMCBLIO X

Cepridd IIOTHOCTE BEPOATHOCTIF HEMPEPHIBHON CITyYAHHOHN BEITHYHNHEI VMEET BUI!

Bnapneneuy llleGayxoea TaTbAHa AnekcaHapoBHa
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IIpakTiHueckoe 3aHATHe 11. BapuanunoHHsle paibl H HX rpauyeckoe H300pakeHHe.

Henab: GpopmMupoBaHNE OCHOBHBIX MOHATHH MATEMATHYECKOU CTATUCTUKH.

Teopernueckast yacThb:

Maremarnueckad CTaTUCTHMKA 3aHUMAECTCA YCTAHOBJIECHUEM 3aKOHOMEPHOCTEHW, KOTOPBIM
NOAYMHEHEl MACCOBBIE CIIyYaWHBIE fABJCHMA, HA OCHOBE OOpabOTKM CTAaTUCTUYECKUX [JAHHEIX,
MOJIY4EHHBIX B pe3ybTare HaOmoaeHn. JIBymsa OCHOBHBIMHM 3aJa9aMM MATEMATUUECKOM CTATUCTHKH
ABJISIOTCA
- oTpenesneHue cnoco0oB cOopa ¥ rPYNIMUPOBKH 3TUX CTATUCTUYECKUX TAHHBIX;

- pazpaboTka METOJOB aHAIM3a IMOJYUEHHBIX MAHHBIX B 3aBUCUMOCTH OT NEIEH MUCCIEAOBAHMA, K
KOTOPBIM OTHOCSATCA:

a) OIIEHKA HEW3BECTHOM BEPOATHOCTA COOBITHA; OIEHKA HEW3BECTHOM  (DYHKIIMH
pacrpeneneHus; OlEeHKa mapaMeTpoB PACHpEIeNeHus, BUI KOTOPOTO W3BECTEH; OIEHKA 3aBUCHUMOCTH
OT OPYTUX CIyYaHHBIX BEIUYHH U T.1.;

0) mpoBepka CTATUCTUUECKUX TMIOTE3 O BUAE HEM3BECTHOTO PACIPEAEICHUA WIH O 3HAYECHUAX
MapaMeTPOB U3BECTHOTO PACTIPEAECICHHUS.

Jlnsg pemenus 5Tux 3amad HEOOXOOMMO BEIOpaTe M3 OOJBNION COBOKYHMHOCTH OJHOPOIHEIX
00BEKTOB OTPAHMUEHHOE KOJIMYECTBO OOBEKTOB, MO PE3yJIbTATAM M3YUEHUS KOTOPBIX MOKHO CHEIATh
MPOTHO3 OTHOCUTEIBHO UCCIETYEMOr0 IIPU3HAKA 3THX 00BEKTOB.

Omnpenemm OCHOBHBIE ITOHATHS MATEMATUYECKON CTATUCTUKM.

l'enepanvhasa co6okynHocmes — BCE MHOKECTBO UMEIOMINXCA 0OBEKTOB.

Bviboopka — HaOOp 00OBEKTOB, CIIyU4aliHO OTOOPAHHEBIX U3 TEHEPATHBHON COBOKYITHOCTH.

Obvem cenepanvbHou cogokynHocmu N W obvem 6blOOpKU N — 4YUCIO0 OOBEKTOB B
paccMaTrpuBaeMOu COBOKYITHOCTH.

Bunsr Be1OOpKH:

[ToBTOpHas — kaxaplil OTOOpPAHHEIM OOBEKT MEpEn BEIOOPOM CIEOYIOMIETO BO3BPAMIAETCA B
reHEPATLHYI0 COBOKYMHOCTB;

becnoBTOpHAas — 0TOOpAaHHBIM OOBEKT B T€HEPATBHYI0 COBOKYITHOCTE HE BO3BPANIAETCA.

Jlnsg Toro, 4roOBl MO MCCIETOBAHWIO BBEIOOPKH MOKHO OBUIO CIENATh BHIBOALI O MOBENECHUH
WHTEPECYIOMIEr0 HAC NPU3HAKA T'E€HEPANBHOW COBOKYIMHOCTH, HYXKHO, 4TOOBI BBEIOOpKA MPABUIBEHO
OPEACTABIANA MPOHOPIMM TEHEPATbHOM COBOKYIMHOCTH, TO €CTh OBIIA  penpe3zeHmamueHou
(MpencTaBUTENBHOM ). YUYUTHIBAS 3aKOH OOJBIINX YHCEN, MOMKHO YTBEPKIOATH, YTO 3TO YCIOBHUE
BEITTOTHAETCS, €CJIM KaKIBIM OOBEKT BEIOpAH CIIydailHO, mpuueM s Jro00ro 00beKTa BEPOATHOCTH
MOMACTh B BEIOOPKY OAMHAKOBA.

[TycTe naTEpECyromas HAC CiaydaliHas BeIMYMHA X NPUHUMAET B BRIOOPKE 3HAYEHHUE X 1) pas,
k

. nk:n

X; — Ny pas, ..., Xy — Ny pa3, opuaemMm  i=1 , rme n — oowem BEIOOpKU. Torma nabmomaemerie
3HAYEHUS CIIyUaWHON BETMYUHEI X1, X2,..., Xx HA3BIBAIOT BAPUAHTAMU, 4 Ny, Na,..., Nx — gacToTamMu. Ecim

n;

W =—

pa3aenuTh Kamﬂg%ﬁ%ﬂgwﬂﬁ&ﬂﬁﬁem BEIOOPKH, TO TTOJIYIUM OMHOCUMETbHbIEC YACINOMbl n

SNEKTPOHHOW OLNTMCBH)
Ceptidukart Z2C0000043E9ABBBA52205E/BASO0060000043E

o~ - "
Bnapeneu LeD3yxXoBd iITbHAHA AJIeKCaHOpoBHA

Neiticteutenen: ¢ 19.08.2022 no 19.08.2023 23



[TocnemoBarenpbHOCTE  BApWAHT, 3AMUCAHHBIX B MOPAOKE  BO3pACTAHUA, HA3BIBAIOT
BAPUAIIMOHHEIM PAIOM, 4 HNEPEUEHb BAPHAHT U COOTBETCTBYIOMIMX MM YACTOT WJIM OTHOCHUTEIbHBIX
JAaCTOT — CTATUCTHYECKUM PSITOM.

Ipumep 1:

[Tpn nporenennu 20 cepuit n3 10 OpOCKOB UrpaTEHOM KOCTH 4YMCJIO BEINAAECHWUN MIECTH OUKOB
okazanocs paBueim 1, 1,4, 0,1,2,1,2,2,0,5,3,3,1,0,2,2,3,4, 1.

CocraBum Bapuanumonuenii psam: 0,1,2,3.4,5. Cratucruueckuili pan i AOCOMOTHBIX U
OTHOCUTEIBHBIX YACTOT UMEET BU:

x [ 1 J 3 4 i
. 3 b 5 3 2 1
W, 0,15 a3 0,25 015 U1 0,05

Ecmit uccnenyercs HEKOTOPBEIM HENPEPBIBHBIM MPU3HAK, TO BAPWAIMOHHBIA PAI MOKET
COCTOATH W3 O4YEHb OOJNBIIOr0 KoJM4YecTBa uucen. B srom cioygae ynoOHee WUCMOIB30BATH
ITPYIIIUPOBAHHYIO BEIOOPKY. IS €€ moydeHus MHTEPBAI, B KOTOPOM 3aKIIOUYEHBI BCE HAOMOqaeMbIe
3HAYEHUA ITPU3HAKA, Pa30MBAIOT HA HECKOIBKO PABHBIX YACTUYHBIX MHTEPBAIOB NIWMHOW h, a 3arem
HAXOIAT IJIA KAXKIOT0 YACTUYHOIO MHTEPBAIA N — CYMMY YaCTOT BAPHUAHT, MOIABIINX B 1-U HHTEPBAII.
CocraBieHHas MO HSTUM pe3yiabTaTaM TaOIWIla HAa3BIBACTCA ZPYVHHUPOBAHHLIM CMAMUCTUYECKUM
PSIOOM.

Jlng HarnsagHOTO MPEACTABIEHNUA O HOBEOEHUH UCCIEAYEMON CIy4alHOW BEIWYUHEI B BEIOOpKE
MOKHO CTPOUTH pa3andHele rpagukn. OguH U3 HUX — HNOJMTOH 9ACTOT: JIOMAHas, OTPE3KH KOTOPOU
COEIUHAIOT TOYKH C KOOpAUHATAMMU (X1, Ny), (X2, N2), ..., (X, Nk), TAE X; OTKIAOEIBAIOTCA HA OCH adcIuce,
a n; — Ha ocu opauHar. Ecim Ha ocu opauHAT OTKJIAOBIBATE HE A0COMIOTHEIE (Nj), & OTHOCUTENLHEIE (W)
4aCTOTEI, TO MOJYYHM HOJUTOH OTHOCHTEIBEHEIX 4aCTOT.

Jramsl neEpBUYHON 00padOTKN BEIOOPKU:

|.PanxupoBanue ONBITHBIX JAHHBIX (PACMOJIOKEHHE 3HAYEHUW IPU3HAKA MO yOBIBAHMIO WIN
BO3PACTAHUIO ).

2.YHacTtoTHeid aHanu3 (MMOCTPOEHUE CTATUCTUYECKOTO psfa, OMPEIETIEHHE OTHOCHTEIBHBIX
qacTOT).

3.I'pynmipoBka (dactoTHas TaOyannsa BEIOOPKH).

3axa4yu ¥ YIpa:KHeHHS:

1. Umerorea cnepyromme panneie 00 ycmeBaemoctu 20 CTYIEHTOB TPYIIIEI IO CTATUCTHKE B
netHioro ceccutro: 4, 4, 3, 5,2,2,5,3,3,3,5,3,2,4,3,2,3,5,5, 4. [locrpoute: paxn pacnpeneneHus
CTYIEHTOB IO OaTamM OLEHOK; PAI paCIPENEIECHUA CTYIEHTOB ITOJ YPOBHIO YCIIEBAEMOCTH, BEIJIEINB B
HEM [B€ TIPyNNBl CTYOCHTOB: HEyCheBaromme u ycneparomme. M3o0pasure kaxaelii w3 psagoB
rpaduaeckmu.

2.ITocTpouTs KPUBYIO M THUCTOTPAMMY CYMMBI HAJTOTOBBIX HEYIUIAT, 3a()MKCUPOBAHHEIX ITO
YCJIOBHBIM PETHOHAM CTPAaHBL, JAHHBIE [0 KOTOPBEIM IIPUBEAEHBI B Ta01uIE (B MIIH. pyo0.):

21 43 72 84

22 54 75 32

26 49 77 45

27 53 78 65

28 54 81 12

OOKYMEHT Noanwve

32’3J’IEH-’.TF-‘CI'HH'L'J'I.:’i glelnin 4 83 34
Ceptudomkar: :Iiﬁi‘gﬂl':'i}liiEE'.IAE;-‘ﬂBEJ:?EE:ZI:?E?Eﬂf.l}:):)55:):}:}:}:} 13E 84 54
Bnapeney llebayxoBa TaTeAHa AnekcaHflpoBHa
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37 65 84 34
39 68 88 41

3 Jlana ncxoaHas BEIOOPKA MO POCTY M BECY CTYACHTOB TPYIIIIEL:

Foect 150 1638 L7 Lod 170 155 162 LG Lo 150 15% 173 Lod LF3 156
Ber 42 Sk g% ik i fll 31 g0 oy 54 4% 3% 2 20 S

Onpenemure 00beM BeIOOpKH. (COCTAaBBTE PAHKUPOBAHHBIM WM BAPUALMOHHBEI PAOEL MO
Ka/KI0MY W3 IIPU3HAKOB.

4.ITocTponTe rUCTOrpaMMY HATPY3KH HA OTHOTO CIENOBATENA ITO PACCIENOBAHHBIM YTOJIOBHEIM
meaaM M0 JaHHbIM TAOTHIIBL;

Tonbl 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2001 | 2003
Mo ommmm| 632 | 49.6 41 31,5 | 323 | 324 | 379 | 342 | 36,2
MBJT

I[To minvu | 17,2 16,9 15,5 15,1 16 17,7 18,2 18,3 19,7
MPOKYPATYPEI

5.Tpu BapuanTa UCXOOHBIX TAHHBIX TAOIMIEI HUKE — PE3YILTATHI TEIE(POHHBIX MTEPETOBOPOB B
MHUHYTaxX COTPYIHUKOB TPEX OTIEIBHBIX CIyx)0 B TeueHue padbouero nusa. Ipedyercs cOCTaBUTH

UHTEPBAILHEIN PAI PACTPEICICHH .
No 1 2 3 4 5 6 7 8 9
BEIOOPKM
Cryx0a 1 1,9 2.6 3.1 3.3 2,1 2,0 4,7 0.9 2.8
Cryx0a 2 6.9 1,1 3.6 1,0 7,0 2.1 8.7 1,0 8.0
Cryx0a 3 4,7 6.8 3.8 3.1 1,8 7,1 9.2 8.1 4.0

6. Jlana BeiOopka 7,3,3,6,4,3,5,1,2,1,3. IloctpouTts BapuannoHHbBM psan. Onpenemurs pa3max
BEIOOpKH.

IIpakTnueckoe 3aHATHe 12. Bu10opouHbIH MeTO0/l. TOUeYHEBIE OIIEHKH.

Heab: (GopMupoBaHME OCHOBHBIX MOHATHM MATEMATUUECKOW CTATUCTUKU Opu 00padboTke
PE3YABTATOB HKCHEPUMEHTA.

Teopernueckast yacTh:

YucnoBele mokazareny, XapakTepU3VIONMIME TEHEPATBHYI  COBOKYIMHOCTh,  HA3BEIBAIOT
napamempavu, a4  UHCIOBEIE  MOKA3aTENH,  XapakTEPI3YIOMME  BEIOOPKY,—  8blOOPOUHbIMU
xapakmepucmukamy WIA cmamucmuxamu. BpiOOpOUHBIE XAPAKTEPUCTHKU SBIIIOTCA ITPUOIMKEHHEIMU
OLIECHKAMH TE€HEPAIBHBIX IMApAMETPOB. IJTO BEIWUMHBEI CIy4YailHBIE, BAPBUPYIOIIME BOKPYT CBOMX
napaMeTpoB. OLEHKNM TE€HEPAIBHBIX MAPAMETPOB IO BEIOOPOUHBIM XAPAKTEPUCTUKAM MOTYT OBITh
TOUEUHBIMHU U UHTEPBAILHBIMH.

['enepampHBIE XAPAKTEPUCTUKUA, WIA MAPAMETPBI, MPUHATO 0003HAUATHE OyKBAMM TPEUECKOTO

X

anaBuTa, a BBEIOOPOYHBIE XAPAKTEPUCTUKUH - JIATUHCKOTO. BrIOOpOYHAs cpemHss ABJISIETCS
OLIEHKOW TEHEPATLHOM CPETHEN @, BRIOOPOUHAS JUCITEPCHS §,—OICHKOH TEHEPATHLHON IUCHEPCHH Y

<, @ CpemHee KBaapaTW4eCKOe OTKJIOHEHHWE §, — OIEHKOM CTaHmaprHoro orkmomenus O |
XAPAKTEPU3YIOMIETO TEHEPANBHYIO COBOKYIMHOCTE. JTO MOYECHHblEe OYCHKY, TPEICTABIAIOIIMNE CO00M HE
WHTEPB AL, & YUCHA («TOYKWY ), BRBITUCIAEMBIE MO CIIYIaWHOH BEIOOPKE.
NOKYMEHT nod@Rpeaniis, npeovaeiaemple K MOUCUHbBIM OUCHKAM.
Br1Gop GHHEMEORApH TUKM KAK BEIWYMHBI CIYYaWHBIC, BAPBUPVIOMIME BOKPYT CBOUX

Cepryidmkar: EE:%GGMSEEABBEB??EDEE? A500060000043E o
TEHEPAIE HELX JIARGMELPOB B, QGHOBHOM HE COBIIANAIOT C HUMH IO a0COMOTHON BeaHunHe. [J{msa Toro
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gTOOBI CTATUCTHMYECKHUE OLIEHKHM NABAM «XOPOIIHUE» MPHUOIMIKEHHS OIEHMBAEMBIX HapaMETpOB,
OHA MOJDKHBL YIOBJIETBOPATH ONPENEICHHBIM TpeOoBaHMAM. OIEHKM NOTKHEI YAOBJIETBOPATH IO
MEHBIIEN MEPE CAEAYIONIMM TPeOOBAHUAM: OBITh COCTOATENBHBIMHU, S(P(PEKTUBHEIMUA U HECMEILEHHBIMU.

Toueunas oneHka CTATUCTHUKHW HA3BIBAETCA COCHOAMEIbHOU, €CIN MPU YBEIMYEHHH 00BEMA
BEIOOPKM OHA CTPEMHUTCA K BEIMYMHE T'E€HEPAIBHOTO IapaMerpa. lak, s TeHEPambHOM CpeaHEHR
COCTOSATENLHOHN OIIEHKOM ABIAETCA BEIOOPOYHAA CPEAHSA, A/ TEHEPAIbHOM OUCIEPCHUH COCTOATEIBHOU
OIIEHKOM OyaeT BEIOOPOUHAS TUCIEPCHS.

Toueunas onenka Ha3weBaerca s¢hgexkmusHoU, €CIM OHA MMEET HAUMEHBIIYH IHCIEPCHIO
BEIOOPOYHOTO PACHPENENEHUA 10 CPABHEHHUIO C IPYTUMH AHAJIOTMYHBIMUA OLIEHKAMH, T. €. 0OHApyKUBAET
HAVMMEHBIIVIO CIIYYalHYIO0 BAPHALHIO.

OneHka HAa3BIBAECTCA HeCMEWeHHOU, €CIW MATEMATUYECKOE OKHMIAHME €€ BBIOOPOUHOrO
pacrpeneneHus COBIANaeT CO 3HAUEHUEM T'EHEPATLHOTO mapaMeTpa.

Boi0opounas cpexHsas

[TycTp mna u3ydeHus reHepaibHOM COBOKYIMHOCTH OTHOCHTENBEHO KOJIMYECTBEHHOIO MPU3HAKA

X u3BI€UeHA BEIOOPKA 00BEMA 1.

BeiOopounoui cpemHen 6  HA3BIBAIOT CpemHee apu(PMeTndeckoe 3HAYEHWE MPU3HAKA
BEIOOPOYHON COBOKYMHOCTH.

). IR, U {
Ecm BCce 3Hauenus 122

X1+X2+.. .+Xn

N ppu3Haka BEIOOpKM O00BEMA N pa3mM4HBEL, TO

X =
¢ n
X 3 Xoyee0, X i
Ecmu ke 3Hauenus npusznaka 1772 K WMEIT COOTBETCTBEHHO "acTOTHI 1712 ko
k
Z X:‘f i
5 —i=l
=
TO n

3ameuanne. BerOopounas cpemnsAs, HaMAEHHAS MO JAHHBIM OOHOM BBIOOPKH, €CTh, OUEBHUIHO,
ornpeneacéHnoe unciao. Ecnu ke u3BiIeKaTs Apyrue BEIOOPKU TOTrO k€ 00BEMA U3 TOM K€ TE€HEPAITLHOU
COBOKYITHOCTH, TO BEIOOpOUHAS CpemHsAs OyIeT M3MEHATHCS OT BRIOOPKM K BeIOOpKe. Takum oOpazom,
BEIOOPOYHYIO CPEAHIOI0 MOKHO PACCMATPUBATE KAK CIYYAHHYIO BEJIUYHMHY, 4, CIIETOBATEIBHO, MOKHO
FOBOPUTE O paCOpeneneHuaAX BBIOOPOYHOM CpPEOHEH W O YHUCHOBBIX XAPAKTEPUCTHKAX HTOTO
pacmpeneneHus (€ro Ha3bIBAIOT BBEIOOPOYHBIM), B YACTHOCTH, O MATEMATHYECKOM OKHUIAHHUHU H
TUCTIEPCUN BEIOOPOUYHOTO pacCIpeieneHus.

Bri0opouHas qucnepcus
Jlng toro, 4ToOBl O0XapakTEPU30BATh pacCCEAHUE HAOMOTAEMBIX 3HAYEHUH KOJIMYECTBEHHOTO

X
NpU3HAKa BEIOOPKM BOKPYT CBOEr0 CPEOHETO 3HAYEHUS ¢ , BBOOAT CBOJHYIO XAPAKTEPUCTUKY —
BEIOOPOYHYIO TUCIIEPCHIO.

Bei0Opounor mucnepcuent ¢  HA3BIBAIOT CPENHEE apU(PMETHYECKOE KBAIPATOB OTKIOHEHUSA

w X
HHGHID,I[HENEBIK 3HAYCHHWH IMPH3HAKA OT UX CPEOHCT O 3HAYCHHUA g

X X

X L] L]
Ecmt Bce 3nauenna 1’72777’ "'n pmpu3Haka BEIOOpKH 00BEMA N pa3IMUHEL TO

n
< 2
s odbudan
ANEKFROHHOW NOANKCLIO
CepTidbukar: 2@@0‘0‘043@%3& 2205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTesAH eKcaHapoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023 26



KigXnyerayX
Ecmu 3mawenws mpusznaka 1772777777k UMEOT COOTBETCTBEHHO YaCTOTEHI frsfaeesly :
s +/ +...+], =
OpuuéM f1+1 > fi=n , TO
k
> |2
Z (Xf XE) fj
=1
D =
n
Jlerko «cnpaBUTE» BEIOOPOUYHYIO JUCTIEPCUIO TAK, UTOOBI €€ MATEMATUYECKOE OKUIAHUE OBIIIO0

Nn

y D -
PaBHO TeHEPATBEHON gucnepcuu. JJocTaTouHOo 1id 5TOTO YMHOKUTE ¢ HA Opo0b n—1 . Cnenas
2

9TO, MOJIY9IM HCIIPABIEHHYIO JUCIEPCHIO, KOTOPYIO 00BIYHO 0003HAYAIOT uepes o
k k

Z(xf—iﬂ)sz Z (xf—iﬂ)sz
2 _ In D = n i=1 _i=1
n—1 ¢ n—1 n n—1

S5

Hcnpapnennas qucnepcus ABIAETCA, HECMENIEHHOM OLIEHKOH T'€HEPATEHOM TUCIIEPCHH.

Hrak, B Ka4eCTBE OLEHKH TE€HEPAIBHOU IUCIIEPCHUU ITPUHUMAIOT HUCIPABICHHYIO THCIIEPCHIO
k

Z[x:'_ik)zf:‘

2__i=1
o

n—1 _
Kpome mucrmepcmy mis XapakTepUCTHUKM pACCEAHUA 3HAUYCHUHM NPU3HAKA BBIOOPOYHOU
COBOKYITHOCTH BOKPYT CBOEr0 CPEIHETO 3HAYECHUA IMOJIB3YIOTCA CBOTHOM XaPAKTEPUCTHKOW — CPENHUM

KBAIPAaTHIECKUM OTKIOHEHUEM.
BriOOpOYHEIM  CpeoHUM  KBAAPATUYECKHMM  OTKIOHEHWEM  (CTAHIAPTHBIM)  HA3BIBAIOT

7 7 0g=" D 8
KBAAPATHEIN KOPEHb U3 BEIOOPOYHON TUCHEPCHU: :
Jlnd OneHku K€ CpEemHero KBagpPAaTUYECKOTO0 OTKJIOHEHHA TEHEPATHbHOW COBOKYIMHOCTH
HCIOJB3VIOT «MCIPABIECHHOE» CpEIHEee KBaAPaTHUECKOE€ OTKJIOHEHHE, KOTOPOE PaBHO KBAIPATHOMY

| X
= 2
_ v i=1
5 —
KOPHIO U3 UCIPABICHHON TUCTIEPCUU: n—1

k k
Z(x,-_i,g)zf,- Z[xf—ik)sz
p —i=! 2= =1
3ameuanue. CpaBHuBas (POPMyIIBL n 151 n—1 , BUIINAM,
YTO OHM OTJAMYAIOTCA UL 3HaAMeHaTemiMu. OueBHAHO, MpU AOCTATOYHO OOMBIIMX 3HAYEHMSAX N
00b€Ma BBIOOPKM BEIOOpPOYHASA M WCIPABIECHHAs MOUCHEPCHM pa3muuaroTrca Mmano. Ha npakrtuke
MOJIB3YIOTCS UCHPABIEHHON OUCTIEPCUEH, eCiIi TpuMepHO n<30.
IIpumep. Cpenn CBUHOMATOK XO03AMCTBA OBLIO BEIOpaHO 64 CBUHOMATKH, OAHHBIE IIO
OIMOpOCaM CPeau KOTOPHIX CJIEOYIOIIUE:
8:10;6; 10;8;5;11;7;10;6;9;7;8;7;9:;11;8;9;10;8; 7;8;11;8;7;10; 8;8; 5;11; 8; 10;
12;7;5;7;9;7;10;,5;8;9;7;12;8;9;6;7;8;7;11;8;6;7;9; 10.
Onpenenum cpeaHee BEIOOPOYHOE YUCIO MOPOCAT B moMerax 64 CBHHOMATOK M BBIYHUCINM
NOKA34TENN BAPUALMHN UL STOHU BEIOOPKH.

Pelne OKYMEHT MOAMUCAH
m‘cﬁ%mmmou rMoAnUChIo

CeprcpuiBPIOORATIEATACPRIHIAE AHLTHHQPOEAT B OTIOPOCAX:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Y
r, =5t =S08/64 .25

BreiOopounas gucnepcus 9ucia moOpoCsT:
k

Z (Xf_"_{s)z f!’

D == =218/64=3,41
n

Bribopounoe cpennee kBaapaTHueCKOe OTKIOHEHUE UHCIa MMOPOCAT B OMOPOCAX:
'~ A A1
0.=yD,=+3,41=1,85
MOPOCHT.
Hcrnpasnennasn BEIOOpOYHAA TUCTIEPCHSA YUCTIA TOPOCHT:
n
52:—D8264 /63*218 =3,46
n—1 _

HcnpaBnenHnoe cpeqnee KBaApaTHIECKOE OTKIOHEHHE YHUCIA MOPOCAT B OMOPOCAX:

s=1s’=13,46=1,86 Hopocat.

Hrak, HamMu HAAEHBI CAEIYIONINE TOYEUHBIE OIIEHKH MO JAHHOM BBIOOPKE:
TOYE€YHAsA OIEHKA CPETHEr0 4YHUCId MOPOCAT B OMOpOCAx M/ TE€HEPATbHON COBOKYITHOCTH
(TO €CTh IO BCEMY XO3MCTBY): 8,25 MOPOCAT;
TOUCYHAA ONCHKA CPCOHCTO KBAAPATHUYCCKOTO OTKJIOHCHHWA HMCIA IMMOPOCAT B FEHEpHﬂBHGﬁ
COBOKynHOCTH: 1,86 mopocAr.
3agauu ¥ ynpa:kHeHHs
[To manuEIM BEIOOPKH, YIOBAETBOPSIONIEH HOPMATEHOMY 3aKOHY PACTIPENEICHU S, BEIUNCINTE:
1) Be1OOpOUHOE cpennee;
2) COpaBIECHHOE BEIOOPOUHOE CPETHEE KBAOPATHIECKOE OTKIIOHEHUE.
A) 8.0 -1.1 135 10.0 2.4 41 20.0 124 134 48 78 0.0 109 13.7 6.6

b) 31.6 349 46.9 428 36.0 26.2 28.6 48.5 27.7 458 32.0 41.2 39.8 33.1 36.3 53.5 43.9 358
32.9 344

B)254 31.1 13.2 23.0 19.1 26.5 232 292 248 26.6 29.3 21.4 282 38.2 199 30.6 24.5 23.2

I')10.5 55 12.6 27.0 25.0 31.2 159 153 174 328 303 95 17.7 16.4 15.9.

IIpakTHyeckoe 3anarHe 13. IloHsiTHe HHTepBaA/JILHOIO OLeHHBAHUA. [loBepHTeIbHAA
BepPOATHOCTL H IMpele/ibHAsA oOMHOKka Bbpl0OpkH. OlleHKa XapakTepHCTHK TI'eHepa/IbLHOH
COBOKYITHOCTH II0 Ma/IOH BbIOOpKe.

Heab: (popmupoBaHNE OCHOBHEIX MOHATUM HWHTEPBAIBLHOTO OIEHMBAHUA M METOINOB OIEHKHU
XAPAKTEPUCTUK T€HEPATBEHON COBOKYITHOCTH MO MAaIOH BEIOOPKE.

Teopernyeckasi yacTn:

[Ipn BBEIOOpKE Mamoro o00BEMA TOUEUHASA OIEHKA MOMKET 3HAUUTEIBHO OTIWYATBCSA OT
OLIEHMBAEMOTO IMapaMeTpa, T. €. NPUBOINUTE K rpyOeIM ommbOkam. Ilo srou npuumne npum HEOOIBIIOM
00Béme BBIOOPKM CIEAYET MOJNB30BATHECA WHTEPBATBHBEIMU OLEHKAMH. HHTEpBAnpHOM HA3BIBAIOT

OLIEHKY, KOTOpasd OHPENEAABEEMaRY M YUCIIaMi — KOHLIAMHU MHTEPBAJIA.
SNEKTPOHHOWM NOANUCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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b
[lyctes nalizenHas mo #AHHBEIM BBIOOPKM CTATUCTUUECKAS XAPAKTEPHUCTHKA C CITYKUT

OLIEHKOM HEW3BECTHOTO mapameTpa ChS bynem cuurarts O nocrosuuEM auCIOM ( O moxer

(s
OBITE W CIYU4aUHOW BEIWYMHOW). fICHO, 49TO 0 TEM TOYHEE OMpPENEIHIET Mmapamerp O | gewm

9-6

MEHBIIE a0COMIOTHAS BEIMYMHA PA3HOCTH Hpyrumu cioBamu, ecinu 0>0 4

0-6'<6

0 XapaKTePU3yeT TOUHOCTE OL[CHKH.
OgHAakO CTATUCTUUECKME METOALI HE ITO3BOJIAIOT KATETOPUYECKH YTBEPKAATh, YTO OIIEHKA

(
0" ‘@—@ ‘<6
YIOBJIETBOPAET HEPABEHCTBY
KOTOPOM 9TO HEPABEHCTBO OCYIIECTBIISIECTC.

, TO YeM MEHBIIE 0 , TEM OIleHKa TouHee. Takum 00pazom, MOMOKUTEINBHOE YHUCIIO

; MOKHO JIMIIIb TOBOPUTE O BeposTHOCTH [ , C

I
Han€xHocTeio (ZOBEPUTENBHON BEPOATHOCTBIO) OUEHKH ® o 0 HA3LIBAIOT
0-0'|<6

ONIEHKHW 3amaércs Hamepén, mpudém B kKauecTBe [  Oepyr uucio, Omm3koe k emwHurie. Hambomee
JacTo 3amarT Haa&KHOCTE, paBHyTo 0,95; 0,99 u 0,999.
L
. Ple-0s=y

6
[TycTe BEPOATHOCTE TOTO, UTO ‘@_@ ‘<6 . P

0-6'<6
3aMEHNB HEPABEHCTBO PAaBHOCHJILHEIM €MY JBOHHEIM HEPABEHCTBOM

—§<O®—-0'<§ O'—5<O<O°+6 s

, HIIH ,
b b
P[@ —-6<0O<6 +6]:y
210 COOTHOIICHHUEC CIICOYECT [TOHUMATH TdK: BCPOATHOCTD TOT O, qToO HHTCPBAJ

(0°'~6,0°+6)

BEPOATHOCTE | , C KOTOPOH OCYIIECTBIISAETCA HEPABEHCTBO . O0OBIYHO HAOEKHOCTE

dBHdA

3aKII0YAaeT B Cce0€ (MOKPBIBACT) HEM3BECTHBIM ITAPAMET] © , pasaa Y

G G
—5,0'+6) ) )
JlOBEpUTETEHEIM HA3BIBAIOT WHTEPBAJ (@ 0 ) O +0 , KOTOPBIM MMOKPBIBAET HEW3BECTHBIM

mapaMmerp C 3a1aHHON HaaE&KHOCTEIO
JloBepHTe/IbHbIE HHTEPBAJIbLI I OLEHKH MATeMATHYECKOro OKWIAHHA HOPMAJLHOTO

pacipejejeHds IPH H3BeCTHOM O
[Tycte kOMMUeCTBEHHBIM TMPU3HAK X TEHEPATBLHOW COBOKYIMHOCTH pACIpenenéH HOPMATBHO,

NpuuéM CpeaHee KBAIPATHUECKOEe OTKIOHeHHEe @  3TOro pacupeneIeHusa H3BECTHO. [pedyercs
Y

OIIEHUTh HEM3BECTHOE MATEMaTHueckoe oxumanue ¢ mo BeIOOpouHOM cpemueit 4 . [TocraBum
CBOEHM 3aJau€l HAUTU NOBEPUTEILHBIE MHTEPBAIBI, NOKpBIBaronme mapamerp ¢ ¢ HagéxKHOCTBIO

Y

X

Ecim cinyuaninas BenwmunHa X pacrpenciieHda HOPMAIBHO, TO BBIOOPOYHASA CpEaHAA ,
HAUJECHHAA 0O HE3aBUCHUMEBEIM HAOMIOOEHMAM, TakKe pacmpeaencHa HOpMansHO. Ilapamerpsr

pacrpeneneHus A rakossr:
g

M(X)=a, o(X)=-

OOKYMEHT Ugﬂﬂm{:mﬁi In
JNEKTPOHROW 1NO4INMCBHD

CepTudukarn 2C0000043E9ABEB952205E7BAS00060000043E

o~ - "
Bnapeneu LeD3yxXoBd iITbHAHA AJIeKCaHOpoBHA
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[TpyHsge BO BHMMAaHUE, YTO IO YCIIOBHIO HAM 3a1aHa BEPOSATHOCTE |, MOJIyYaeM CIACTyIONIYIO
dopmyy (aT06E! TOIYUHTs Pabouyio (POPMYITy, BEIOOPOUHYIO CPEIHIOI0 BHOBL 0003HAUMM uepes X

)

P X——{{I*-': +I_U :2@)0({):}/

Vn Vn

CMBICT TOJYYEHHOTO COOTHOMIEHWS TAaKOB: C HAAEKHOCTEIO [  MOKHO yTBEpPKAATh, UTO

_ o _ o
X— ? , X +T
OOBEPUTEIBHBIN HHTEPBAI vn Vi NOKPEIBAET HEW3BECTHRIM mapamerp 4 ;
(0]
0= —
TOYHOCTE OIIEHKH VN
., 2d,(t)=y q’ﬂ(t)z}zi
Vkaxem enié, 9T0 YUCI0 { OMPEAEIIAETCS U3 PABEHCTBA 0 , WJITH . IO
tabmme ¢yukmuu Jlannmaca HaxomAT aprymMeHT {, KOTOPOMY COOTBETCTBYET 3HAUEHHE (PyHKIMH
Y
2

Jlannaca, paBHoe

Hanéxuocrs ¥ =0,95 ykaseiBaer, 4TO €CIIM MPOM3BEACHO MOCTATOYHO OOJBIIOE YHCIIO
BEIOOPOK, TO 95% W3 HUX OOPENEnAeT TAKUE IOBEPUTEIBFHBIE WHTEPBAIEI, B KOTOPBIX Hapamerp
OEUCTBUTEILHO 3AKII0YEH; JUIb B 5 % CIy4aeB OH MOKET BBINTH 3d TPAHUILEI JOBEPUTEIBHOTO
MHTEPBAIA.

JloBepHTe/ibHbIE HHTEPBAJIbI I OLEHKH MaTeMAaTH4YeCKOro O:XKHIAHHS HOPMAJIBLHOIO
pacnpeje/ieHUs IPH HEH3BECTHOM C

[TycTep KOMMYECTBEHHBIM HPU3HAK X T€HEPAILHOM COBOKYIMHOCTH PACOPENEIEH HOPMAILHO,
NPUYEM CPENHEE KBANPATHUECKOE OTKJIOHEHHE J  HEH3BECTHO. |peldyerca OLEHUTH HEU3BECTHOE
MATEMATHYECKOE OKUaaHne ¢ ¢ MOMOINIBIO JOBEPUTENEHBEIX HHTEPBANIOB. Pazymeercs, HEBO3MOKHO
BOCHOJIB30BATECA PE3YJbTATAMM IPEABIAYNIETO mnaparpada, B KOTOpoM 0  Openmnoaraiochk
W3BECTHEBIM.

OKka3eIBAE€TCA, UTO IO [JAHHBIM BBEIOOPKM MOMKHO MOCTPOUTE CIYYAHHYI0 BEIUUUHY
X—a
S

VIl | koropaas mmeer pacnpenenenune Creromenra ¢ k = n-1 crememamm CBOOOIEI; 31€CH

T =

S BEIOOPOYHAA CPENHAA, S — «MCOPABIEHHOE» CPEIHEE KBAIPATUIECKOE OTKJIOHEHUE, N — 00BEM
BBEIOO PKH.
[Tone3ysace pacnipenenennem CTeIOIEHTA, HAXOIHM:

_ t S _ tF S
\/ n n
~ t}, s tF S
X———=, Xt—F=
3 Vi VI »
HAYUT, [0 Kﬁm&mmu MHTEPBaJ , MOKPBIBAET HEWU3BECTHBIN
EHT NOOMMUCAH
napaMerp 9 ¢ HEACRHOBTBRANNGHIO,

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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Ipumep. Coyuaiinas BemmunHa X — BEC MOAYTOAOBAJIOrO MOPOCEHKA B XO3SAUCTBE (TO €CTh B
T€HEPATLHOM COBOKYIMMHOCTH) - pacmpeneneHa HopmanbsHO. [To BeiOOpke 00BEMAa n = 16 HalimeHs

BerOOpouHas cpemusas £ =20,2 Kr U «UCMpaBICHHOE» CpemHee KBampatndeckoe oTkiaoHeHue $s=0,8
Kr. OLlEHUTh HEM3BECTHOE MATEMATHMUECKOE OKUIAHUE MPU HOMOMIM JOBEPUTEILHOTO HWHTEpPBAJA C
HanéxaocTeo 0.95.

| |

Pewenne: Haiiném ¥ . [Tome3ysce tabmumeir, no ¥ =095 un =16 maxogum ¥ =2,13.
Haiiném moBepuUTENEHEIE TPAHUIIEL:

I S

g =00 221308 _1q 774ps
*un V16
[ S

v+ =20,2+ 2208 _99 626
Vi "u16

Hrak, ¢ wanéxnocrero 0,95 HemsBecTHeiM mapamerp @ 3akimod€H B JOBEPUTEILHOM

unrepsaie 19,774< @ <20,626 (kr).

l[ﬂEEpHTE.]IbI—IhIE HHTEpBAJlIbl AJIf1 OHCHKH CpedHEI'0 KBAJAPATHYECCKOI'0 OTKJIOHCHHS g
HOpMAJ/ILHOTI'0 paciipeiae/icHHA

[Tycts kOMMUeCTBEHHBIM TMPU3HAK X TEHEPATBLHOW COBOKYIMHOCTH pACHpencenéH HOPMATBHO.
TpeOyercss OLEHUTE HEU3BECTHOE TEHEPATHHOE CPETHEE KBAAPATHMUECKOE OTKJIOHEHHE O M0
«HCTIPABJIEHHOMY» BEIOOPOUHOMY CPEIHEMY KBAAPATHUECKOMY OTKIOHEHUIO S.

JloBEepUTENEHEI WHTEPBAJI, MOKPHIBAIOMIMA mapamerp O ¢ 3amaHHOd Han&KHOCTBIO
HAXO AT MO cnenyrnien Gopmyne:

s(1—q)<o<s(1+q)

31€Ch mapaMeTp g ONMPENEIAIOT, MOJIb3YIOTC TAOIUIIEN MPUIOKEHNS 2, 4 S HAXOOAT 10
BEIOOpKE.

Ipumep. Ciayuaiinas BennumHa X — BEC MOJIYTOI0BATIOTO MMOPOCEHKA B XO3AMCTBE — (TO €CTh B
TEHEPANLHOM COBOKYIMHOCTH) pacnpenenén nopmamapHO. [lo BriOopke 00BémMa n=25 HalipeHo
«HACTPABIEHHOE» CpEemHee KBagparndyeckoe orkioneHue s=0,8 kr. Halrtu moBepurensHBIN MHTEPBAI,
MOKPBIBAIOIINI TEHEPATBHOE CPEQHEE KBAOpATUUIECKOE OTKJIOHEHHE O ¢ Hanéxnocteio 0,95.

Pemenne: [To Tabmunie mo manaeim ¥ =0,95 u n=25 nmaitném q=0,32.
M ckoMBIN TOBEPUTEIEHEIN HHTEPBAJ TAKOB:

0,8 (1-032)< 0 <08 I(1+0,32), unn

0,544< 0 <1,056 (xr).

3ameganue. Ecmt g>1, TO HEpaBEHCTBO MPUMET BUJ

0< 0 <s(l+g).

3ajaud " YiipaKHeHHH .

3amaua 1. [lo ganueiM BEIOOPKH, yIOBIETBOPSAIONIEN HOPMAIEHOMY 3aKOHY PACIPENECICHHS,
BBEIYUCIIUTE:

1) nmoBEepUTENBHBEIM HWHTEPBAT IA MATEMATHYECKOTO0 OXKWUAAHUA NOPH JOBEPUTEILHOU
BEPOATHOCTH ;

2) NOBEPUTENBHBIM WHTEPBANT I CPEOHET0 KBAAPATHYECKOTO OTKIOHEHMS IJIA TOTO K€
3HAUCHHUA 7.

A) y=0.999  pokyMEHT NoanucaH

80,-11, 1350048 V509, 12.4,134 45 78 00 109 137 66
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B) y=0.95
31.6 349 46.9 42.8 36.0 262 28.6 48.5 27.7 458 32.0 412 39.8 33.1 36.3 53.5 43.9 358
32.9 34.4

B)y=0.999
254 31.1 13.2 23.0 19.1 26.5 23.2 29.2 248 26.6 29.3 21.4 28.2 38.2 19.9 30.6 24.5 23.2.

3agaua 2. [lo ganueIM BEIOOPKH, YOOBIETBOPAIONIEN HOPMAIBHOMY 3aKOHY PACIPENEICHUS
CO CpEIHMM KBaJpaTM4eCKUM OTKJIOHEHWEM § , BBIYUCIMTL  JOBEPUTEIBHBIM HHTEPBAJI JUIA
MATEMATUUECKOTO OKUIAHUS IIPU JOBEPUTEILHON BEPOATHOCTH J.

s=7,7=0.99

134 8.6 22.1 2.3 14.6 13.0 11.1 294 233 1.7 13.6 2.1 21.6 6.1 8.6 6.6 160 11.6 16.6
1.6 158 189 106 11.9 0.1 10.7 3.8 -3.6 154 79

4.5 17.7 10.8 19.6 18.5 155 9.3 21.7 6.6 10.5 104 8.2 16.0 22.6 20.5 11.6 23.2 23.0 9.5
11.3 149 19.9 134 139 19.5 19.8 21.0 3.2 14.0 19.1

179 86 11.2 16.2 139 162 17.1 7.7 12.5 2.7 165 20.2 155 145 5.6 165 12.3 99 11.9
176 6.6 203 9.7 132 17.4 5.1 13.0 23.3 68 9.8

155 162 18.4 9.2 57 109 88 7.4 162 99

IIpakTinueckoe 3anaTie 14. CtaTHCcTHYeCKAs NPOBEPKA HIIOTE3.

Heas: copmupoBaTe mpencTraBaeHHE O METOAAX M MPUHIUNAX MPOBEPKH CTATHUCTUUYECKUX
TUIIOTE3.

Teopernueckast yacThb:

CrarucTMyecKkON HA3BIBAIOT THHOTE3Y O BUAE HEM3BECTHOTO PACTIPEIECICHUS, WM O MapaMerpax
M3BECTHBIX pacnpenencHuil. Hapsaay ¢ BRIABUHYTOM THIIOTE30M PACCMATPUBAIOT U MPOTHUBOPEUATIYIO
e runore3y. Ecnu BeiaBuHyTad rumoresa Oyaer OTBEPrHyTa, TO MMEET MECTO IIPOTHBOpEYanias
runoresa. [1o 5Tou npuunHe 3TH rUNnoOTE3k UEIECO00PA3HO PA3INYATE.

Hyneroil (0CHOBHON) HA3EIBAIOT BEIIBUHYTYIO THUIIOTE3Y 0

Konkypupyromnieil (aabTepHATUBHOM) HA3BIBAIOT THIIOTE3Y [ | koTopasg MNPOTUBOPEUUT
HYJIEBOH.

BeinBUHYTAasA rUmoOTE3a MOKET OBITH NMPABWIHBHOM WM HEMPABWJIBHOM, ITO3TOMY BO3HUKAET
HE0OXomMMOCTE €€ mpoBepKH. [10CKONBEKY HPOBEPKY HPOM3BOINAT CTATUCTMYECKUMH METONAMH, €€
HA3BIBAIOT CTATUCTUUECKOW. B MTOre CTaTMCTM4ECKOM MPOBEPKH TUITOTE3BI B IBYX CIIy4aAX MOKET
OBITE MPUHATO HEMPABUIBHOE PEUIEHUE, T. €. MOTYT OBITH JOMYNIEHBI OMIMOKH JBYX POIOB.

Oumbka mepBoro poga COCTOMT B TOM, 4TO OyIeT OTBEpPruyra npaBwibHaA rumore3a. Ommbdka
BTOPOTO pOaa COCTOUT B TOM, 4TO OyJE€T NPUHATA HENMPABUJIbHAA TUITOTE3A.

Jlma mpoBepku HYNEBOM TUIOTE3RI HCIOJB3YIOT CHEHUAIBHO MNOAOOPAHHYIO CIIydalHYIo
BEIMYNHY, TOYHOE WIN OPUOTKEHHOE paCIpeaeaeHue KOTOPOH M3BECTHO. O003HAYNM 3Ty BEJIIMYHUHY

B LIENAX 0ONIHOCTH uepes K
Cmamucmuueckum kKpumepuem (MM TPOCTO KPUTEPHUEM) HA3BIBAIOT CIYUYANHYIO BEIWUNHY

K, KOTOpast CIyKUT A TPOBEPKU HYJIEBOWU TMIOTE3EL.
[Tocne BeIOOpa ompenenéHHOrO KPUTEPHUS MHOMKECTBO BCEX €r0 BO3MOKHBEIX 3HAYCHUMN
pa30MBArOT HA ABA HEMEPECEKAMMINXCA MOOMHOKECTBA: OJHO U3 HUX COAEPIKUT 3HAUCHUSA KPUTEPHUA,
NP KOTOPEIX HyJIEBAA TMIOTE3a OTBEPraercsa, a Apyrasd — IpyU KOTOPBIX OHA MIPUHUMAETCA.

Kpurnd eCKk GHKoME T CiitY FFaBEIBAIOT COBOKYITHOCTh 3HAUEHUHN KPUTEPHS, OPHU KOTOPBIX HYJIEBYIO
MNEKTPOHHOW NOAMNMCHIO

THHOTERN, OTBERHEIO EroaRsB952205E7BA500060000043E
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O0macTe0 MPUHATHA TMHOTE3B! (00JACTEI0 JOMYCTUMBIX 3HAYEHHMI) HA3BIBAIOT COBOKYITHOCTH
3HAYEHUI KPUTEPHA, TPHA KOTOPBIX THIIOTE3Y NPUHUMAOT.

OCHOBHOW HPUHIMI MMPOBEPKU CTATUCTUUECKUX THUIIOTE3 MOMKHO C(OPMYJIMPOBATH TAK: €CIH
HaOmogaeMO€ 3HAUEHUE KPUTEPHUA NPUHAIEKUT KPUTHIECKOM 00IaCTH — THMOTE3Yy OTBEPrarT, €CIU
HAOOTAE€MO€ 3HAYEHWE KPUTEPUSA IPUHAMUIEKUT OONMACTH NPUHATHA THIIOTE3Bl — TUIOTE3Y
OPUHUMAIOT.

B oOmact craructikn w1 OMOMETPHH B UYACTHOCTH NPUMEHSIIOT 1BA BHUAA CTATHCTUYECKIX
KPUTEPUEB: napamempuyieckue, IOCTPOCHHEIE HA OCHOBAHMHM IMAPAMETPOB ITAHHOW COBOKYIHOCTH

(HarrpuMmep, Y owo$%) m NPENCTABIAIOIIMNE (PYHKIMM OSTUX OapaMETPOB, U HEnapamempuieckue,
OpPEICTABILIONINE COOON (PYHKIIMH, 3aBUCAIIME HEMMOCPEICTBEHHO OT BAPUAHT JAHHOW COBOKYITHOCTH
¢ ux ygacroramu. llepBrie cayxar pad TPOBEPKH THHOOTE3 O IapaMerpax COBOKYMHOCTEH,
pacrpenensieMpIX 0 HOPMAIEHOMY 3aKOHY, BTOPBIE — IS MTPOBEPKHU padOUIMX TMIOTE3 HE3ABUCHUMO OT
(POpMBI pacCHpeneeHuss COBOKYMHOCTEH, M3 KOTOPBIX B3ATHI CpaBHUBAEMEBIE BBIOOpkU. [lpumenenue
MApAMETPHUYECKUX KPUTEPHUEB CBA3AHO C HEOOXOIMMOCTBIO BEIYMCICHHS BBIOOPOUHBIX XAPAKTEPHUCTHK —
CpeqHel BEIMYMHEL M MOKA3aTesled BapUalMy, TOTJd KaK MPH HMCIOJL30BAHMU HEMAPAMETPUUECKUX
KPUTEPUEB TAKaA HEOOXOAUMOCTH OTIAJAET.

t-kpurepuii CrewojenTa (t-pacnpejeienue). Anrmnickuid wmarematuk B. T'occer
(mewaraBmmucs mon nceBaoHuMoM Cteronent), B 1908 r. Hamen 3ak0oH pacnpeneneHus BEIUUNHEBI

(=X_H

glvn , B KOTOPOU TE€HEPATBHBIM MAPAMETP ¢ 3aMEHEH HA €r0 BEIOOPOUYHYH) XAPAKTEPHCTUKY
Sy, T. €. HAILIEI 3aKOH PACNpeoe]eHUs 3HAYCHUU

X—H
n .

[=
s/\n

OTkpEITEI CTBIOAEHTOM M TEOPETUUECKA 000CHOBAHHEBIA P. Dumepom 3axon t-pacnpedenerus
CIIyKUT OCHOBOM TAK HA3BIBAEMOM TEOPHM MAIOW BEIOOPKH, KOTOPAsA XAPAKTEPU3ZYET pacHpeneeHue
BEIOOPOUYHBIX CPEMHUX B HOPMAIBHO PACIPENEIAIONMIENCS COBOKYMHOCTH B 3aBUCHUMOCTH OT 00BEMA
BEIOOpPKH. t-pacrnpenencHue 3aBUCUT TOJIBKO OT 4YWUCIA CTENEHENW CBoOOA®l A = n—Il, mpuuem c
yYBEIMUEHUEM 00BE€MA BEIOOPKM n f-pacnpeneneHue OBICTPO OPUOMMKAETCA K HOPMAIBHOMY C
napamerpamMu ¢ = 0 u ¢ = | u yxe opu n>30 HEe OTINYAETCA OT HETO. ITO BUIHO W3 TAOIHIIBI
HIDKE, B KOTOPOM TIpUBEIEHB TAOYyJIMpPOBAHHBIE 3HAYEHUS [-PACTIPEOEICHUST U HOPMAJILHOTO
pacrpeneneHus AJifd Pa3HbIX 3HAUEHU /.

HopmupoBanHoe OTK/IOHeHHE {
Pacnipenenenue
0,5 1.0 1.5 2,0 2,5 3,0 3.5

Hopmansnoe 0,383 | 0,683 | 0,866 | 0,955 | 0,988 0,997 0,9995
CrreromenTa npu 0,333 | 0,577 | 0,728 | 0,816 | 0,870 0,905 0,927

n=3

n =20 0,377 1 0,670 | 0,850 | 0,940 | 0,978 0,993 0,998

n = 30 0,383 | 0,683 | 0,866 | 0,955 | 0,988 0,997 0,9995

AOKYMEHT NMOAMMCA
Oy e H K aNEFTFEHBIOMITO, wux. CpaBHUBaAA APYyr C OAPYTOM JABE HE3ABUCHUMEIE BEIOOPKH,

BIFTEIE T3 %‘E%Rﬁﬁﬂﬁ—?ﬁﬂﬁéﬁc ENUIAIONINX Cs1 COBOKYITHOCTEH ¢ TapaMeTpaMu iy U 2. Pa3HOCTS i1 -

naneneuy; leGdyxoea TaTesaH OpoBHa
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[> 5THX mapaMeTrpoB 0003HauuMm uepes D, TO e€CTh ;- u>=D, a IUCIepCuro 3TOM PasHOCTH O p.
3HAUEHUST TEHEPATbHBIX MAPAMETPOB  HEW3BECTHBI, OJHAKO IO BBIOOPKAM MBI MOKEM HAWUTH

X,—X
BETMYUHEI BEIOOPOYHBIX CPENHUX U PA3HOCTh MEKAY HUMHU 1 2 | KOTOpyI 0003HAUMM d, TO
€CTh 1 2
HyneBas rumoresa CBOAUTCS K NPEANOIOKEHHUIO, YTO U, =[l>, TO €CTh D=(). Kpurepuem i

NPOBEPKU Ho-THIOTE3BI CAYKUAT OTHO LICHUE

_d—(py— )
[=
Sd
roe [ — NEpeMEeHHas BEIW4dWHA, ciaenyroomas f[-pacnpenencHuio CTpOIEHTA € YHUCIOM

CTeIe”Hen cBo0oar k = n; +no
BTOPOU BEIOOPOK COOTBETCTBEHHO.

Tax kax, cormacno Hy-rumorese, pt,=i;, TO f{-KpUTEpPUM BEIPAKAETCA B BUIAE OTHOIIEHUS
Pa3HOCTHU BEIOOPOYHBIX CPEIHUX K CBOEH OMINOKE, T. €.

d
[=—
54

2, a sp - omMOKa yKa3aHHOU PAa3HOCTH, & 1; U H> - 00BEMBI TIEPBOU U

Ho-rumore3y  orBepraroT, eciau  (pakTHUeCKH  YCTAHOBICHHASA  BEIWYMHA  [-KpUTEpUA
(oOo3HAgaemas fy) MPEB30OUIET WM OKAKETCS PABHOU KPUTHUECKOMY 3HAYEHUIO [i, STOHU BEJIMUMHEI
IULA IIPAHATOTO YPOBHSA 3HAYUMOCTH 00 M YUCIIA CTENEHEN CBOOOAEI k = n; +n, — 2, T. €. OpH yCIOBUH
lg = tip.

OmubOKy pa3zHOCTH CPEIHUX §p ONPENENAOT HO (POpMyI€:

2 (X=X P+ 2 (X;_X_z)z_ n,+n,

n1+n2—2 n,n,

Sp=

Hpumep. M3yuanu Bnusanue kobdaneTa HA MACCy Te€na KPOAUKOB. ONBIT MPOBOOWIN HA JBYX
IPyNnax > WBOTHBIX: ONBITHOM M KOHTPOJNBHOM. DEBEIIM HCCIENOBAHBEI KPOJMKH B BO3PACTE OT
nonyTopa A0 AByx mecaneB, maccou tema S00—600 r. OnelT npomomskancs moaTopa MECHAIA.
JKuBOTHEIX 00€ux rpymnm coaep aad Ha OJHOM U TOM K€ KOPMOBOM panuoHe. OqHAKO OTBITHEIE
KPOJIUKH B OTJIMYME OT KOHTPONBHBIX €KEIHEBHO ITONy4aJd NOOABKY K palliOHY B BUAE BOIHOTO
pactBopa mo 0,06 r xmopucroro kobdameTa Ha |1 Kr KMBOM MAacCel Te€na. 3a BpPEMA OIBITA
JKMBOTHBIE JAJIU CIEIYIOMUE ITPUOAaBKU KUBOM MACCHL TENA:

[TpuBecsr, T Otknonenus ot cpennerd  |KBamparsl OTKIOHEHH
apu(pMeTHIeCcKOoMn
OITERIT KOHTPOJIb OTIBIT KOHTPOJIb OIBIT KOHTPOJIb
Y (v _ 5 2 —\2
%X (Xj_xz) (X=X} (Xj_xz)
580 504 58 22 3364 484
692 560 54 34 2916 1156
700 420 62 106 3844 11236
621 600 17 74 289 5476
640 580 2 54 4 29016
561 530 77 4 5929 16
680 snexTFORHon nogwcbio 42 36 1764 1296
Cepr@Blar:  2c0qo0043E9BBHB952205478A5000608000438 54 64 2916
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470 56 q 3136

2=5104 2 =4734 e - 2=18 174 2 =28 632

. . _ _ ¥ =46806
Y1 =638 Y =526

Cpennue apu(pMeTHIEeCKUE MPUBECOB:

B omerre 1 =5104/8= 638 T,

B KOHTPOJE %) =4734/9 = 526 r. Pazuuna 17X =d =112 r. YT0oOBI YCTAHOBUTS,

OOCTOBEPHA WJIM CIIy4alHa 3Ta Pa3HUILA, HYKHO OINPENENUTh OMHOKY Pa3HOCTH CPEIHUX

+
g =,/20006 1849 ) '736,8=27,14.
b-18+9-2 189

OTcroma f, = 112/27,14=4.,1.

[To Tabnune nng yposus 3naunmoctu o = 0,01 u gucna crenenen ceodomer k = 9+8—2= 15
Haxomum f, = 2,95. Tak kak f; > {;, HyneBad THUIOTE3a OHNPOBEPraeTCs HAa BBICOKOM YpPOBHE
3naunmoctu (P<0,01). Pazauna mexay cpegHMMH BEIWYMHAMHU ONBITA U KOHTPOJIA 0KAa3ajach
B BRICHIEH CTEMEHU JOCTOBEPHOM.

[TpaBunmsHOE MpUMEHEHNE TAPAMETPHUECKIUX KPUTEPHUEB Il MPOBEPKU CTATHCTUUYECKUX THIOTE?S
OCHOBAHO HA MPEIMOI0KEHMH O HOPMAJIBHOM PACOPENEIECHUH COBOKYITHOCTENH, W3 KOTOPBIX B3ATHI
CpaBHUBAE€MBIE BBEIOOpKH. OIHAKO 3TO HE BCETIAa MMEET MECTO, TAK KAK HE BCE€ OMOIOTMUECKHE
OPU3HAKUA PACOPENEHAIIOTCS HOPMANbHO. HeManmoBaHBIM SBISETCA U TO OOCTOATENILCTBO, UTO
HUCCIEA0BATEMIO MPUXOTUTCA UMETh OE€JI0 HE TOJIBKO C KOJTUYECTBEHHBIMH, HO U C KAUECTBEHHBIMHU
OPU3HAKAMM, MHOTHE W3 KOTOPBIX BEIPAKAIOTCA MOPAIKOBBIMM HOMEPAMM, WHACKCAMU U JIPYTUMH
YCJIOBHBIMM 3HaKaMu. B Takux ciaydasx HeoOXx0auMO UCHOIB30BATE HENAPAMEMPUHCCKUE KPUMEPULL.

M3Becren mneneiii psAx HemapameTpU4eCKUX KPUTEPHEB, CpPEAU KOTOPBIX BUIHOE MECTO
3aHUMAIOT TAK HA3BIBAEMBIE PAH206ble Kpumepuu, TMPUMEHEHHE KOTOPBIX OCHOBAHO HA PaHKUPOBAHUHI
WIEHOB CPaBHUBAEMBIX Tpymm. [Ipu 5TOM cpaBHMBAIOTCA HE caMM MO Ce0e WIEHBl PAHKUPOBAHHBIX
PAOOB, @ UX NOPAIKOBEIE HOMEPA, WM paHru. [lamee Mel pacCMOTPUM HEKOTOPBIE HEMAPAMETPUYECKUE
KPUTEPUH, TPUMEHAEMBIE IJ MPOBEPKH HYJIEBOW TMOOTE3Bl NMPU CPABHEHUM KAaK HE3aBUCUMBIX,
TaK U 3aBUCUMBIX BEIOOPOUHBIX TPYMII.

U - kpuTepui YWikokcona (Manna—Ywuran). [ unoresy o npuHaanekHOCTH CPABHUBAEMBIX
HE3ABUCHUMBIX BBIOOPOK K OJHOM M TOW K€ TEHEPATLHOU COBOKYMHOCTH WJIM K COBOKYIHOCTAM C
ONMHAKOBEIMHU IMapamMerpamu, T. €. Hy-rumoresy, MOKHO MPOBEPUTE C MTOMOIIBIO PAH208020 KPpUMepus
Vurkokcona (Manna—Yummnu).

Jla pacuera U -KpUTEPUA HEOOXOTUMO:
1. Pacmonoxure 4MCIOBEIE 3HAUEHUA CPABHUBAEMEBIX BEIOOPOK B BO3PACTAIOMIEM IO PAIKE

N = n +n,

B OAUH OOmuMil pAgq U MPOHYMEPOBATE 4I€HBI 00miero psaga ot | mgo . (Ot

HOMEpA U OyIyT «paHramMmu» 4ieHOB pAIa.)
2. OToenpHO O0A KaxA0M BEIOOPKW HAUTH CYMMBI PAHTOB M ONPEAEIUTH BETUIHHEI,

JOKYMEHT MNOANCAH n 1 ( nl + ]‘ )
3NEKTPOHHOW NOANWCHLIO Ul — Rl —

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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nz(n2+l)

U,=R,

KOTOPEIE€ OTOOPAXKAIOT CBA3b MEKAY CYMMAMU PAHTOB HEPBOU U BTOPOU BEIOOPKH.

U U

3. B kauectse -KPUTEPUA HCIMOJB30BATE MEHBIIYID BEIUUHHY b KOTOPYIO
CPABHUTE C TAOIUYHBIM 3HAYEHUEM K Venosuem s coxpaHeHuss TpuHATON H,-rumoresst
CITyKUT HEPABEHCTBO o > "k Kpurnueckue Touku U -kputepus KN aaan;, nou

OPUHUMAEMOTO YPOBHSA 3HAUUMOCTHU o comepxkarca B tabnune 3 [Ipunoxenus.

IIpumep. Ha aByx rpymnax mabopaToOpHBIX MBITIIEH — OOBITHOM (71; = 9) U KOHTPOABHOU (1>
= 11) — m3yganu BO3A€MCTBUE HA OPraHU3M HOBOTO npenapara. Ucnertanmne npogonkanocs OOUH
mecan. [locne 5Toro macca tena ) XKUBOTHBIX, BEIPAKEHHAA B IPaMMax, BAPhUPOBAJIA CIEAYIONIUM
oOpazom:

B onerTHOM rpynme 8(0), 76, 73, 64, 70, 68, 72, 79, 83.

B xontpomsnoit rpynmne 70,78, 60, 80, 62, 68, 73, 60, 71, 66, 69.

Y 2741w %2 —ess.
[TpoBepum ¢ momoniero U -KpUTEpUsA, ABIAECTCA JIWU PA3HOCTH B MAaCCE TeJa MEKIY
ONBITHOW U KOHTPOJBEHOM IPYNIIAMHA MBIIIEA CTATUCTUYECKH AOCTOBEPHOM.

CyMMUpys paHTH OTAEJBHO I KAXKIOW TPyNOBl, HAXOJUM:

R/=4+6+9+12+14+15+17+19+20=112;

R= 1+2+3+5+7+8+10+11+13+16+18=94.

[ToncraBasem 5Tu HaHHBIE B (POPMYIIHL:

Brraucaum mo BeIOOpKaM:

9-10 11-12
U, =112 =67 U,=94 =22
2 . 2
Mensmyro Bemuuuny U, = 22 cpaBHUBAe€M € TAOIUYHEIM K snauermenm i np=9,
n>=11 n ypoBHs 3Hauumoctu a=(,01, KoTOpoe paBHO k=19
[Tockonsky b > UJI"P , OTBEpPrHyTh  IpoBEpseMylo  Hy-rumorely  HEIb34.

CrnemoBarenbHO, pa3nauuusa, HaOmOmaemele  MEXKOYy  STUMH  BBEIOOpKAMM,  CTATUCTUYECKHU
HETOCTOBEPHEL. BEIOOPKHN HE UMEIOT 3HAYMMEBIX OTJIUYHH.

Kpurepuii 3HakoR 7. B Tex ciayuasx, KOTaa pe3yabTAThl HAOMIOAEHUH BBIPAKAKOTCA HE
qUCJIaMHU, 4 KAUEeCTBEHHBIMH MNPU3HAKAMH, MPUHUMAONIUMH [ABa pPa3JIWYHBIX 3HAYCHUA
(momeuaeM WX 3HAKAMH OAOC (+) ¥ MUHYC (—)), pa3muuus MEKIY MMOHNAPHO CBA3aHHBIMHU
4JI€HAMH CPABHUBAEMEBIX BBIOOPOK OIEHMBAIOT C MOMOMIBIO Kpumepus 3Hakog z. KOHCTPpyKIHA
3TOTO Kpurepus Oazupyercs Ha BeCbMa MNPOCTHIX COOOpPAKEHMAX: €CIM MOIMApHO CPaBHUBAEMEIE
3HAUEHUA ABYX 3daBUCHMBIX BEIOOPOK CYNIECTBEHHO HE OTJMYAIOTCI OPYr OT Ipyra, TO YHCIIO
IUTFOCOBBIX M MHUHYCOBEIX Pa3HOCTEH OKAaXEeTCs COBEPHIEHHO OJWHAKOBEIM; €CIIM JK€ 3aMETHO
npeo0namaoT ILIOCKT WJIM MUHYCHL, 9TO OYAET YKa3bIBATh HA IMOJIOKUTEILHOE WM OTPHUIATEILHOE
OEUCTBUE W3YUACMORAEIHCHOPEAHHA PE3YILTATUBHBIM MOPU3HAK. bonbmiee 4ucio OJHO3HAYHBIX

pasHocTel CiayxKUr B kddeCT B WakTnueckn HAMNEHHON BEIMUMHEI Z-KpUTepus 3HAKOB. [Ipu sTOM
Ceprudikar:  2€0000043E9ABBBI52205E 7BAS00060000043E

HYJIEBEIE. PA3HQET s Lo € G HYHa . p 36, JABIINE HU IT0JIOKUTEIBHOTO, HA OTPULIATENBHOTO pe3yJbTara,
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obo3nauaemeie uppou 0, B pacuer HE NPUHUMAIOT U YHCJIO MAPHBIX HAOIIOIEHUH COOTBETCTBEHHO
YMEHBIIAETCAL.

Kak v BCAKMM Opyroul BEIOOPOUHBIN MTOKA34TENb, Z-KPUTEPUH 3HAKOB ABIIAETCS BEIUYUHOU
CIy4alHOM; OH CIYXWT IS NOPOBEPKH Hy-rUmoTe3sl, T. €. NPEANONOKEHUS O TOM, YTO
COBOKYITHOCTH, M3 KOTOPEIX B3ATHl CpPABHUBAEMEBEIE BBEIOOPKM, HMMEIOT OIMHAKOBEIE (PyHKIMH
pacupeneneHus. Ho-rumores3a OTBEPraercsa, €CIu zg = Zi, AJIA NPUHATOrO YPOBHA 3HAUMMOCTH O U
UMCId MAPHBIX HAOMOJEHWI 1, B3ATBHIX 0€3 HyNIEBBIX pa3zHOCTEeH. KpuUTHueckue TOUKM zj, OJIA ABYX
YPOBHEH 3HAYUMOCTE U YHUCIA MAPHBIX HAOMIOAEHUH COAEPKATCA B TAOIMIE.

3aaum ¥ ynpaxHeHHs:

1. Ana n3ydenus >(pPEKTUBHOCTH HOBOTO Ipenapara Kenesa OblIM BEIOpPAaHEBI OBE I'PYILIIEI
OAIMEHTOB C aHemueu. B mepBoM rpynne manueHTHl B TEYEHHE IBYX HEOEIb MOJIYyUYaId HOBBIN
openapar, a BO BTOpPOM rpymnme - monydamm rianedo. [locne sToro Obimo mpoBeneHo wu3mepeHue
YPOBHS Te€MOrJI00MHA B nepupepuueckoil KpoBu. B mepBoi rpymnne cpeaHuil ypoBeHb reMornoomnnHa
cocraBun 115,4+1,2 r/n, a Bo BTrOpou - 103,7+2.3 r/n (manusie npencrasiaeHsl B (popmare M+m),
CPaBHMBAE€MEIE COBOKYNHOCTH HMEIOT HOPMAaJBHOE pacnpeneneHue. llpum 3TOM 4MCIEHHOCTE
oepBOil rpynmnel cocrtaBuna 34, a Bropou - 40 manmentoB. HeoOxomumo choenmars BBIBOA O
CTATUCTUYECKOH 3HAYMMOCTH MOJYYEHHBIX pa3zauuuid U SPPEKTHUBHOCTH HOBOTO Ipemnapara
JKemesa.

2. Ilocne mnpoBeneHns BaKOMHAMK OT TPUIIIA CpPEeAM CTYOEHTOB MEIUIMHCKOTO
VHUBEpCUTETA OBIIM moABENEHBl pe3yabTaThl: u3 500 BAKIMHUPOBAHHBIX B MEPUOJ SMHUIEMUU
3a0onenu rpunmom 20 uemoBek, u3 1600 oTkazaBmmxcs OT BaKUMHANWUM rpunmom 3adomemu 200

genoBek. Ouenure 3(p(PEKTUBHOCTE BAKIWHAIIUN OT TPUIIIA.

3. YueOHOU dYacThO OOHOM M3 Kaeap MEeTUIMHCKOTO YHUBEPCUTETA OBLIO IMPOBEIECHO
HUCCIEIOBAHUE YCIEBAEMOCTH CTYIEHTOB B 3aBUCHMOCTH OT IOCEmaeMoCTH Jekimit. [lnsa
CTyIEHTOB, MOCETUBIIMNX MEHEE IOJOBUHEI JIEKIMOHHOTO Kypca (n=36), cpemHsas OIEHKA Ha
sk3amene cocraBwia 3,2, ol=0,2. [Ina crynenToB, noceruBmux Oomnee 90% nexkiuii mo mpegMmery
(n=150), cpenusaa ouenka Ha sk3ameHe cocraBuiaa 4.5, 62=0,5.Cnenanre BEIBOI 0 JOCTOBEPHOCTH
pa3nu4nil yCOeBaeMOCTH CTYAEHTOB B 3aBUCUMOCTHU OT HOCEMIAEMOCTH JEKIUH IO MPEIMETY.

4. Pesynerarel TectupoBaHua no 30-OanpHOM mikane mifg rpynnel X W TPYNIOel Y
npeacraBineHsl B Tadaune. CpaBHUTh 3((PEKTUBHOCTE ABYX METONOB OOyUEHMS CTYAEHTOB B ABYX
rpynnax s ypOBHA CTATUCTUYECKOU 3HAYUMOCTH 3 = 5%.

X 18 10 7 15 14 11 13
Y 15 20 10 8 16 10 19 7 15 14 |29

IIpakTHueckoe 3ansaTHe 15. Koppelsinnonunas 3aBHCHMOCTh. Koy puuueHT koppeasinum.

Heas: popmupoBaHne npeacTaBacHuA 00 AIEMEHTaxX KOPPEIAIMOHHOTO aHATN3A.

Teopernueckasi 4acTs:

3aBHCHMOCTE MEXAY 3HAYEHUSAMH OOHOM CIIYUAWHOW BEJIMYMHBEI M YCIOBHBIM MATEMATHYECKUM
OKMIJAHUEM OPYTOH CIIy4alHOH BEIMYWHEI HOCHUT HA3BAHUE CTATUCTHUYECKOM.

Yro0Bl M3yunTE CTATHCTHYECKYIO 3dBUCHUMOCTB, HY’KHO 3HATH YCJIOBHOE MAaTEMaTHYECKOE
OKMJAHWE CIydauHOM BeIM4YMHBEL. Jlmsa ero oneHku HeoOXO0AWMO 3HATE AHAIMTUYECKUM BUI
meymepHoro pacmpeaenenus (X.,Y). OmHako, cyxkaeHue 00 aHAIMTUIECKOM BHUAE IBYMEPHOTO
pacrnpeneneHus, CAEJIaHHOTO MO OTAEIBHON OTPAHUYEHHON M0 00BEMY BEIOOPKE, MOMKET MPUBECTH K

cepbE3nbIM ommOkam. [105TOMy MAOYyT HA YHPOWIEHHE W MEPEXOIAT OT yCIOBHOTO MATEMATHYECKOTO
AOKYMEHT MOANUCAH
ANEKTPOHHOW MOANMCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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OKUOAHWA CIy4alHOW BEIWYMHEL K YCIOBHOMY CpPEOHEMY 3HA4EHHIO, T.€. IPUHUMAKOT, YTO
Y,

3aBUCUMOCTE MEKIAY 3HAYCHUAMM OJHOHW CIYYalHOM BEIWUYMHEL WU YCIOBHBEIM CPEIHUM
3HAYCHUEM JIPYTOM CIyYalHOM BEIMUMHBEI HOCUT HAa3BAHWE KOPPesIUOHHOM (0T aHri. correlation -
COTJIACOBAHUE, CBS3b, B3aMMOCB3b, COOTHOIIEHUE, B3aUMO3aBUCUMOCTE); TEPMHUH BIOEPBHIE BBEIECH
[aneronom B 1888T.

[Tapusemi kospPuumnent koppemauu [Tupcona (1896 r.) namenserca B npenenax ot -1 mo +1.
3uauenue 0,00 mHTEpHIpETUPYETCA KAK OTCYTCTBUE KOppeminmn. Koppeminus onpenenser CTeneHs, ¢
KOTOPOW 3HAYEHMA JBYX MEPEMEHHBIX MPOMOPIMOHATEHEL APYT APYTY.

OmnpenensaoT OBE YEPTHl 3aBUCHMOCTH MEXKAY IMEPEMEHHBIMU: BEIWNYMHY 3aBUCHUMOCTH H
HATIEKHOCTH 3ABUCUMOCTH.

Haje:xxHocTh 3aBHCHMOCTH — MEHEE HAIVIANHBIE ITOHATHA, YEM BEJIMYMHA 3aBUCHUMOCTH,
OOHAKO 4Ype3BEIYaNHO BakHAa. OHO HEMOCPEACTBEHHO CBA3aHO C PENPE3CHTATUBHOCTBIO TOU
OMPENETIEHHON BBEIOOPKHM, HA OCHOBE KOTOPOM CTPOATCSA BBIBOABI. JIpyrmMm CroBaMu HAAEKHOCTH
TOBOPUT, HACKOJIBKO BEPOATHO, YTO 3aBUCHUMOCTh MONOOHAA HAMOEHHOU, OyaeT BHOBBH OOHApyKEHA
(MOATBEPOUTCA) HA OAHHBIX APYTOM BBIOOPKHM, W3BIECYEHHOM W3 TOM kK€ caMou momysmuu. Ecnu
UCCIIENOBAHUE YIOBJIETBOPAET HEKOTOPBIM CHENHAIBLHBIM KPUTEPUAM, TO HAIECKHOCTH HAWUICHHBIX
3aBUCHMOCTEN MEXKIOY MEPEMEHHBIMU BBIOOPKM MOKHO KOJIMYECTBEHHO OILIEHUTH U NPEACTABUTE C
OOMOMIBIO CTAHJAPTHOM CTATUCTUUECKOM MEPHI (HA3BIBAEMON pP-YPOBEHB, WIM CTATUCTHYECKUM
YPOBEHB 3HAUUMOCTH).

CrarucTuueckas 3HAYUMOCTh Pe3yJIbTaTa MPENCTABIAET COO0H OLIEHEHHYI0 MEPY YBEPEHHOCTH
B €T0 MOPABWILHOCTH. Y POBEHb 3HAYMMOCTH WJA P-YPOBEHB, - OTO ITOKA3aTENb, HAXOMANIMICA B
yOBIBarONIEd 3aBUCHUMOCTH OT HAAEKHOCTH pe3yiasTard. bomee BBICOKUM P-YPOBEHB COOTBETCTBYET
Oormee HM3KOMY YPOBHIO OOBEPHA K HANOEHHOW B BBIOOPKE 3aBUCHMMOCTH MEKAY ITEPEMEHHBIMHU.
HMmeHHo p-ypoBeHB NOpencraBisier CO00M BEPOATHOCTH OMMOKHM, CBA3AHHOM C PAaCHPOCTPAHEHHEM
HAOJIIOTAEMOT 0 pe3yJIbTaTa Ha BCIO MOMyJALMI0. Hem cimabee 3aBUCMMOCTE MEKIY NEPEMEHHBIMH, TEM
Oonpmero odOwema TpedOyercsa BeIOOpka, 4TOOBI 3HAYMMO €€ O0HApYykUTh. [pyrumm crioBamu, €Ciau
3aBUCUMOCTE MEKIY IMEPEMEHHBIMA MHOYTH OTCYTCTBYET, OOBEM BEIOOPKH, HEOOXOOUMBIA LA €€
3HAYUMOTO OOHApy»KEHHs, IMOUYTH PABEH OO0BEMY BCEM MNOMyJAIMAN, KOTOPOM MPEIOIaraercs
OECKOHEUHBIM.

Paboune ¢opmynsl KOY(P(PUIMEHTOB KOPPENAIMH HOPUMEHSIIOT C YYETOM TOr0, € KakOM
BEIOOPKOM (OONBIIEH MW MAJION) MBI IMEEM IENO.

Hanpumep, 114 Maneix BEIOOPOK yA0OHEE BCErO MOIL30BATECA CIEAYIOMIEH (POPMYIION:

Z Z Zy
—(1),

va, 'ﬂ'

, Te

Z x| 'Z y
—Z X = a —Z y ———
" , TJI€ X-BAPUAHTEI IEPBOTO IMPU3HAKA,;
y-BAPUAHTHI BTOPOTO MPU3HAKA; N-YUCI0 HAOM0IEHNI B BEIOOPKE.

3agauM H YIpasKHeHHs

OmnpenenuTs 3aBACUMOCTE conep:kaHusa BuramMuHa (C B NPOAYKTE B 3aBUCHAMOCTH  OT
IJIATENBHOCTH €r0 O0padOTKM mpU OMPENEIECHHOM TEMMEPATYPE MO pPE3yIabTaTaM N=6 W3MEPEHUU
(BI{CHEPHMEHT{}B) WQMQ%%%BQ puTamuHa C (B IOAX K MEPBOHAYANBHOMY) OyIEeT COmepKaThCs
B n OOyKTE n OFREN MO Teuenne t, u t, gacos. ITocrpours rpaduk MOIydYEHHON
3aB ﬁgﬁﬁﬁﬂ m?? Opa3iTh 14 KOOPAHHATHOMN MI0CKOCTH PE3y IbTAThl M3MEPEHMIA.
Ena Aderey. &éa[ XOBd p }I p

bﬂHE erCaHOpoO
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X 0,11 0,21 0,31 0,41 0,51 0,61 t t

Vi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74
2.

Xi 0,21 0,22 0,23 0,24 0,25 0,26 t t

yi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74
3.

X 0,14 0,24 0,34 0,44 0,54 0,64 t t

yi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74

IIpakTnueckoe 3aHATHe 16. JInHeliHas perpeccus. KodgguuueHTsI perpeccuu.

Henab: popmipoBanne OpeacTaBIeHUa 00 HIEMEHTAX U OPUHIIUIAX PETPECCHOHHOTO AHAI3A.
Teopernueckast yacTn:

JIng m3ydeHns KOPPEIAIUOHHBIX CBA3€H OOJMBIIOE 3HAYEHUE UMEET KOA(P(UIMEHT perpeccuu

p KOTOPBIM MOKA3BIBAET, HACKOJIBKO B CPETHEM HU3MEHAETCA NPU3HAK (X), ECIM KOPPETUPYIONINH
C HUM ITPU3HAK (Y ) I3MEHAETCA HA OIPENEIECHHYIO BEJTMINHY.

Kos(pduiment perpeccun B KOHKPETHON BBEIOOPKE MMEET OBA 3HAYEHMSA, & UMEHHO: pr 1%

pyx , T.. IpAMO€ U O0OparHOE BIMAHME NIPU3HAKOB Ipyr HaA apyra. Dopmysia A pacdera
KO3(p(pureHTa UMeeT BUA;

5 5
R b :||-_I
i s £ <

3

CTarucTUUeCcKyro 3aBUCUMOCTE Y OT X OONUCHIBAIOT C MTOMOMIBI0 YPABHEHUS BUIA
M(Y) =flx),

M(Y),

rae X - YCIOBHOE MATEMATHYECKOE OKUIAHUE BETWYHUHBI Y, COOTBETCTBYIONIEE TAHHOMY

3HAQUEHUIO X; X — OTAEIBHEIEC 3HAUCHUS BEIMYUHEL X; flx) - HEKOTOpad (PyHKIUA. ITO YPABHEHUE
HA3BIBAETCSA YPABHEHUEM perpeccunt Y Ha X.

OOparHyo CTATUCTUYECKYIO 3aBUCUMOCTh MOJKHO OMUCATH YPABHEHMEM perpeccnu X Ha Y:

M(X),=o(y),
M(X)
rae 'Y - yCIOBHOE MATEMAaTHIECKOE OKUIAHUE BEIUYUHBI X, COOTBETCTBYIONICE TAHHOMY
3HAUECHUIO Y CIIYUYANHOW BEIMIUHEL Y ; fﬁ(y ) - HEKOTOpas (PyHKIHA.

OyHKIIMN f (.X ) 151 ‘My ) HaserBarOT COOTBETCTREHHO perpeccusavu Y Ha X 1 X Ha Y, a HX
rpapuKA — JIMHUAMHU perpeccuu Y Ha X 1 X HA Y. Y paBHEHUA PETPECCHU BEIPAKAIOT MATEMATUIECKOE
OKHMJIAHWE CIy4auHOW BEMWUMHBEL Y (wmm X) A Ciydas, KOraa Apyras MEPEeMEHHAas HPUHUMAET
OMPENENEHHOE YUCIIO.

B 3aBUCMMOCTH OT BHUIA YPABHEHUH pETpecCHr U (POPMBI COOTBETCTBYIONIUX JTUHUHU PETPECCHUU
TOBOPAT O Pa3IN4IHON (POPME CTATUCTUYECKOM 3aBUCUMOCTH MEKAY H3YUdE€MBIMH BEIMUMHAMHM —
JMUHENHOM, KBAOPATUIHOM, ITOKA3ATEILHON U T.1.

Ecrm ¢yu

. ANEKTPOHHOW NOAMMUCHIO
B@Eﬁmmar 2C0000043E9ABBBO952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

x| l‘[dﬁﬁwqm-fﬁ(y ) JIMHEUHBIC, T.C. YPABHEHUA PErPECCHM MOKHO IIPEICTABUTH B
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M(Y) = Ax+B
M(X),=Cy+D
rae A,B,C,D — nekoTopeie mapamerpsl, TO OMMCEIBAEMEIE STUMH YPABHEHUAMHA 3aBUCHUMOCTH Y OT X U

X ot Y HA3BIBAKOTCA JTUHEWHBIMH, JIUHUH PETPECCUN NPU STOM — npsaMele. Ecnu nuHuA perpeccuun He
ABIAETCS MPSAMOI, TO TAKYIO 3aBUCUMOCTE HA3BIBAIOT HETUHEITHOM.

Jlna xapakTepuCcTUKHN (POPMBI CBA3M MEKAY ABYMA CIyYaWHBIMHM BEIWYMHAMM, MOJTYYEHHBIMH B

pe3ynpTaTe BBIOOPOYHBIX HAOMIOAEHWN, UCHOJIB3YIOT KOPPEIAIHNOHHYI0 3aBUCUMOCTH Y-*f_f | X)
X}f:(ﬁ)(y) Y OHOI 0
(nmm ). YpaBHEHUs, OMMUCHIBAEMBIE MTOAO0OHON 3aBUCUMOCTBIO, HA3BIBAIOT BHIOOPOUHBIMHU
YPaBHEHUAMHU PETPECCHH.
Ecnu (pyukimm f(x) , fﬁ)(}f ) JTUHEWHBIE, TO BEIOOPOUHBIE YPABHEHU S MMHEWHOW perpeccun Y
Ha Xu X HA Y MOKHO IIPENCTABUTH B BUJE:
Y =p, X+b
X =p y+d
y~ Py /T4
¥ X
roe | Y - YCIIOBHBIE CpPENHME 3HAYEHUS BeTWunH Y U X, mapamerpel bu d - onenxku B u D,

Pyx Py

15§ - BLIOOpOUHBIE OTIEHKHN KOH(urnenToB A u C.

YrmoBeie KO3 (PUIMEHTEI P w Py it PETPECCHM HOCAT HA3BAHUA BBIOOPOUYHBIX

ko3P umentoB perpeccun Y Ha X 1 X HA Y COOTBETCTBEHHO. OHM OMPENETIAIOTCA KAK:
? AP A p AV A
Mo = = g

3 3

i S O o I e Ly ST T
roc : ’

3agayn " YhipaxHeHHH.

U}’
V.~ YV=rg—IXx—X|
Haittu BeIOOpOYHOE ypaBHEHUE NPAMOU Ox perpeccun Y Ha X IO JAHHOU
KOPPEMALMOHHON TadmuIIE.
1.
Y X Ny
10 15 20 25 30 35
6 4 2 B B B B 6
12 B 6 2 B B B 3
18 B B 5 40 5 B 50
24 B B 2 8 B 17
30 B B B 4 19
Ny 4 8 9 52 19 n=100
2.
Y X Ny
3 13 23 33 43 53
Q NOKYMEHT [[TOANNGAH - - - - 6
ANERTPOHHOW MOAMHCHIO
Ceprudpgyar: E[.GGGGM&EEABBBBEEDEETEAEIDUEIEEEIGGMSEZ - - - R
Bnageney: EGayvxoRa TaTkAHa ANeKcaHapoBHa
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12 - - 5 40 5 - 50
14 - - 2 8 7 - 17
16 - - - 4 7 19
Ny 4 8 9 52 19 n=100
3.
Y ny
11 15 19 23 27 31
10 4 2 - - - - 6
20 - 6 2 - - - 8
30 - - 5 40 5 - 50
40 - - 2 8 7 - 17
50 - - - 4 7 19
Ny 4 8 9 52 19 n=100
4,
Y ny
20 23 26 29 32 35
16 4 2 - - - - 6
19 - 6 2 - - - 3
22 - - 5 40 5 - 50
25 - - 2 8 7 - 17
28 - - - 4 7 19
Ny S 8 9 52 19 n=100
5.
Y ny
14 18 22 26 30 34
5 4 2 - - - - 6
10 - 6 2 - - - 8
15 - - 5 40 5 - 50
20 - - 2 8 7 - 17
25 - - - 4 7 19
Ny 4 8 9 52 19 n=100

5.CIINCOK JIMTEPATYPbI
OcHoBHasI INTepaTypa:

['yvcak, A. A. Teopus BepoarHocreit. [Ipumepsr m 3amaum [DNEKTPOHHEIA pecype]: yueOHoe
mocobmne / A. A. T'ycak, E. A. BpuumkoBa. — DJIEKTPOH. TEKCTOBBIE MaHHBIE. — MUHCK:
TerpaCucremc, 2013. — 287 ¢. — Pesxum gocryma: http://’www.iprbookshop.ru/28244. html

JlonoTHNTeILHAS JIUTEpaTypa:
AOKYMEHT MOAMMCAH

KJH/IMGﬁa"Wf'PﬁW ATHOCTEH M Maremarudeckas craructuka: yaeouuk / I I1. Kitumos.
Cepmydukar: 2C000043E9ABBBIS2205E 7BASD0060000043E
—%mgﬂﬂ% GKOBCKUK DOCYIAPCTBEHHEIN yHUBepcuTeT umenn M.B. Jlomonocosa, 2011. — 368 c.
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— Pesxxum gocryma: http://'www.iprbookshop.ru/13115.html

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: Webayxora TatTeAHa AnexkcaHgpoBHa
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MWHUCTEPCTBO HAYKH U BBICIIEI'O ObPA30OBAHWA PO
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXJIEHUE BBICHIET'O OBPA3OBAHWA
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1. O0mHe nmoJioxeHUus

CamocrosrensHas pabora - nimaHupyemas ydeOHas, yueOHO-MCCIEOOBATENBCKAs, HAYYHO-
MCCIIEN0BATENRCKAA padOTa CTYOEHTOB, BBEIIOIHAECMAS BO BHEAYOUTOPHOE (AyIUTOPHOE) BPEMS ITI0
3aIaHUI0 U TP METOIMYECKOM PYKOBOJICTBE ITPEMOAABATENA, HO O€3 €r0 HEMOCPENCTBEHHOTO YUACTH A
(mpy 4aCTMYHOM HEMOCPEICTBEHHOM YYaCTHMH MPENOAABATENA, OCTABIAIONIEM BEIYHIYIO pOIb 34
padoTOU CTYIEHTOB).

CamocroarenpHas pabora crymentoB (CPC) B BVY3e saBmaerca BaHBIM BHIOM y4eOHOM H
HAYUYHOU OEATEILHOCTH CTyAeHTa. CamMOoCTOATENbHAA pad0Ta CTyIEHTOB UTPAET 3HAUUTENEHYIO POIE B
PEUTHHIOBOU TEXHOJIOTUH 00OyUEeHH.

CamocroarensHas pabora gABmsgercs BawxHenmewn (opMoud yCBOEHMS 3HaHu. B xonme
CAMOCTOSATENEHOM padOTBEI CTYJEHTHI VACHSIOT 3HAHMA MO KOHKPETHOM TEME y4eOHOTO Marepuaia,
3aKPEIUIAIOT M YTOYHAIOT VK€ M3BECTHBIE W OCBAMBAIOT HOBBIE Kareropuu. CTamkmBascCe C
HETOCTATOYHO MOHATHBIMH AJIEMEHTAMHM TEMBI, CTYIEHTEl CTPEMATCA HAXOAUTH OTBETHl WU
(pMKCHPOBATE BOMPOCEH! 1A IMOCTAHOBKU U YACHEHWA WX HA KOHCYJIBTALMU C IPENOJABATEIIEM WM BO
BPEM:A MPAKTUUECKOTO 3aHATHAL.

3amaun caMOCTOATENBEHOM padOTEI COCTOAT B CIENYIOMIEM:

1. Pa3Bure noruueckoe u alrOpUTMUIECKOE MBILLIEHHUE.

2. BeipaboTars nepBUYHEIE HABBIKM MATEMATUUECKOTO UCCAEA0OBAHNUSA MPUKIATHEIX BOIPOCOB.

3. Bripaborare HaBEIKM [JOBEOECHWSA PEHICHHA 3a0daud A0 HOPUEMIEMOrO MPAKTUYECKOTO
pe3yaprara — 4dcna, rpapuka, TOYHOTO KA4ECTBEHHOTO BEIBOAA € IIPUMEHEHHEM AIE€KBATHBIX
BEIYHCIIMTENBHEIX CPENCTB, TA0INII, CIIPABOYHUKOB.

4. BreipaborTare yMEHHE CAMOCTOSATENBLHO pa3zOMpareCs B MATEMATHUYECKOM  AIIApare,
OPUMEHAEMOM B JINTEPATYPE, CBAZAHHOHN CO CHEIHATBLHOCTBIO CTYIEHTA.

5. Hayuurs onepupoBate aOCTpakTHEIMM OOBEKTAMU W  AIEKBATHO  yHOOTPEOIATH
MATEMATHUYECKUE IMOHATUA M CHMBOJBL [UIA BBIPAKEHUSA KOJIWYECTBEHHBIX W KAYECTBEHHEIX
OTHOUIEHW.

CamocroarensHas pabora crymeHra no ydueOHOM OUCHMIUIMHE «Aire0dpa» BKIOYAET
NOATOTOBKY K MPAKTUUECKUM 3aHATHAM M BBINOJTHEHHE MPAKTUUECKUX 3aJaHHM, CAMOCTOATEIBHOE
M3yUCHUE TEM Y4e0HOro wmarepuana Mmoo pPEKOMEHAYEMOM JUTEPATYPE M C  MCIOIL30BAHUEM

MH(OPMALIMOHHEIX PECYPCOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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CamocroarensHas padorta no AgUCHUIUIMHE <« leopua BEPOATHOCTEM MW MaTEeMaTUYECKas

CTATHCTHKA» HAMpPAaBJIeHA HA (DOPMUPOBAHNE CAEAYIOMINX KOMIIeTe HIIH:

Ilianupyemsbie
pe3yJabTarsl 00y4YeHUs
0 TUCIHIIIHHE
Kox, ¢popmysinpoBka Kon, popmyinpoBka (Moay.Jino),
KOMIIETeHITHH HH/IHKATOPA XapaKTepUu3ylue
yTANBI POPMHPOBAHUSA
KOMIIEeTEeHITH M,
HHIHKATOPOB
OIIK-1: Cnocoben U /1-1onk-1 3HakoM ¢ ocHoBamu | IIpumenser
MPUMECHSTH MaTEMaTHKH, (U3UKH, | eCTECTBCHHOHAYYHBIE U
€CTECTBCHHOHAYYHEIC U | BBIMHUCIUTCIBHON TEXHUKH M | OOILICMHKCHEPHBIC
OOILICMHKEHEPHEIE MIporpaMMHUPOBAHHUS. 3HaAHUS, METO/IBI
3HAHUSA, METO]IbI N JI-20nk-1 PeniaeT crangapTHeie | MAaTeEMaTHYECKOTO
MaTeMaTUYECKOTO npodeccHuoHaIbHEIE 3aJadd C | MOJICIUPOBAHUS,
aHaJIM3a u MPUMEHECHUEM TEOPETUYECKOTO H
MOJICIMPOBAHN S, €CTECTBEHHOHAYYHBIX M | SKCIEPUMEHTAJIBHOTO
TEOPETUYECKOTO U OOILIEMH)XCHEPHBIX 3HAHUH, | UCCIICIOBAHUS B
YKCIICPUMEHTAILHOTO | METO/IOB MaTEMaTH4ECKOro | mpoecCuOHaILHOM
MCCJICIOBAaHUS B aHaJIM3a U MOJICINPOBAHUS. NEeATEIBHOCTHU
Hpg(becgnﬂﬂa IIEHOH WU 1-3onx1 [IpoBOAUT TEOpETHUECKOE U
NEATEIbHOCTHU SKCIICPHMEHTAJIBHOC  HMCCIICOOBAHHC
0OBEKTOB npo() eCCHOHATBHO M
OCATCIIBHOCTH

2. Heab M 3321244 CAMOCTOATEILHOM padoThI

Benymas nens oprannzanuu 1 ocymectsiaeHus CPC coBmagaer ¢ nempro 00ydeHus CTyAEHTa —
(opmupoBanne HabOpa 00mICHAYUHBIX, OPO(PECCHOHANBHEIX U CIIEIIUAIBHBIX KOMICTEHIMI Oy IyIIero
OakaimaBpa 1o COOTBETCTBYIOMIEMY HAITPABICHUIO ITOATOTOBKHU

[Ipn opranmzanumm CPC BaxkHBIM M HEOOXOOUMBIM YCIOBHEM CTAHOBATCA (POPMHUPOBAHUE
YMEHHUS CAMOCTOATENBHON padOTHI A7 MPHOOpEeTEHUs 3HAHUN, HABBIKOB U BO3MOKHOCTH OPTaHU3AIIUN
yueOHOM M HAYYHOU JEATENHHOCTH. L]enpro camocToATenpHOM padOTEI CTYACHTOB ABISAETCS OBIAACHUE
(yHIAMEHTATEHBEIMM 3HAHUAMH, OPO(PECCHOHATLHBIMA YMEHHAMU M HABBIKAMH JAEATEIBHOCTH 10
Opo(pUimo, OMBITOM TBOPYECKOW, MCCHEMOBATENBCKON aeAarensHOCTH. (CamocroATensHas padora

CTYICHTOB CHDCD@CTB}’E‘T Pa3sBHTHK CdMOCTOATCIBHOCTH, OTBCTCTBCHHOCTH H OPrdHH30BdAHHOCTH,

TBOPYECKOTO HD@,@%@%@GGHEM y4eOHOTO0 ¥ mpo(PECCHOHATBEHOTO YPOBHA.

CepTudmkar: EEGGG@@ABBEQEEEDSET BAS00060000043E
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- CHCTCMATHU3AlMA W 3aKPCIUICHHUEC ITOJNYUYCHHEBIX TCOPCTHUCCKHX 3HAHUN H [MPAKTHYCCKHUX
YMEHUH CTYIECHTOB;

- yriayOneHne U paclMpeHne TEOPETHUECKUX 3HAHUM;

- opMHUpOBaHUE YMEHHMM  MCIOJB30BATH HOPMATHUBHYIO, MPABOBYI, CHPABOUYHYIO
TOKYMEHTALMIO ¥ CHEIUATEHYIO TUTEPATYPY;

- pa3BUTHE TMO3HABATEILHBIX CIOCOOHOCTEM W AKTMBHOCTU CTYIAEHTOB: TBOPUYECKOH
MHULIMATUBEI, CAMOCTOATEILHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

- (GOpMUPOBAHME CAMOCTOATENBHOCTA  MBIINUIEHUA, CHOCOOHOCTEM K CAMOPA3BUTHIO,
CaMOCOBEPIIEHCTBOBAHUIO U CAMOPEATH3AINH;

- pa3BUTHE UCCIENOBATENECKUX YMEHUM;

- MCMOIB30BAHNE MATEPHATIA, COOPAHHOTO U MOJYYEHHOTO B XOJ€ CAMOCTOATEIBHBIX 3aHATUH
Ha CEMHMHAPAaX, HA NPAKTUYECKUX 1 J1aDOPATOPHBIX 3aHATHAX, PU HAIMMUCAHWN KYPCOBEIX M BEIMYCKHOU

KBATU(PHUKAITMOHHOU padoT, A1d 3P(PEKTUBHON MOATOTOBKH K UTOTOBBIM 3a4€TAM M HK3aMEHAM.

3. TexHo/loraueckasi KapTa caMoOCTOATE/ILHON padoThI CTYIeHTA

O0BeM 4acoB, B TOM UUCJIE
Konarr
Buj nestensHOCTH (acTp.)
peaIn3yeMEI
« CTYJICHTOB CpencTBa u KonTtakT
oM TEHTIH TEXHOJIOTH Hasl
o H M OLICHKH CPC padorac | Bcero
mperoja
BaTeJIeEM
4 cemecTp
OIIK-1 [logroroBka K KommizekT 2.16 0,24 2.4
(U1-1,2,3) | nekuusam 3aJIJaHUH U
BOIIPOCOB
[10 TEMaM
JTUCLIATUINH
Bl
OIIK-1 [logroroBka K KommiekT
(MU1-1,2,3) | mpakTHYECKUM 3aJlTaHUHN U
aboram BOIIPOCOB
p P 4,32 0,48 4,8
10 TEMaM
IUCLIUIUINH
Bl
OIIK-1 CamocTosiTeNnLHOE Komruiekt 47,52 5,28 52.8
(UO-1,2,3) | n3yucHue 3aJJaHuU U
OKYMEHT NoArnnCcAH
afﬁﬁlﬂ;aaiﬁgﬁwﬁm BOIIPOCOB
CepTudukar: ECﬂﬂﬁ%ﬁﬁﬁﬁﬂfﬁjf?ETBAE'D'DEIEEIEIGﬂEldEli_[ O TEMaM
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TUCLUILJINH
S|

Hroro 3a 4 cemecTp 54 6 60

HUroro 54 6 60

4.11opsi/T0K BBINOJIHEHHS CAMOCTOATE/ILHON padoThI CTYIeHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHoU 1umepamypou

[Tpu pabore ¢ kHUTON HEOOXOOANMMO MOAOOPATE IUTEPATYPY, HAYIUTECA MPABIILHO €€ YUTATh,
Bectn 3amucu. Jlia mombopa mureparypel B OMOMMOTEKE HCHONB3YIOTCA al(PaBUTHBEIM W
CUCTEMATHIECKUI KATAIOTH.

BaxHO TOMHUTE, 4YTO palUOHANLHBIE HABBIKM pPA0OTBI ¢ KHUIOM - 3TO Beerma Oombmas
SKOHOMMS BPEMEHHU U CHII.

[TpaBuieHEIN TOO00p YyUYEOHUKOB PEKOMEHIYETCS IMPEMOAABATEICM, YMTAIONIUM JICKIIMOHHBIN
Kypc. Heobxomumasa mureparypa MOKET OBITH TAKKE yKa3aHa B METOAMYECKHX pa3paboTkax 1o
TAaHHOMY KYpCY.

M3yuas marepuan no yueOHUKY, CIEIYET MEPEXOIUTE K CIEAYIONIEMY BOMPOCY TOIBKO IMOCIE
MPAaBWILHOTO YACHEHWUS MPENBIIYNIETO, OMUCHEIBAA HA OyMare BCE BBIKIAIKH M BREITYUCIEHUA (B TOM
qUCIIE T€, KOTOPHIE B YI€OHHUKE OMYMIEHEBI WIM HA JIEKIWHU JTAHBI IS CAMOCTOSATEILHOTO BEIBOA).

[Ipn m3yuenun moOOM AUCHUILUIMHEL OOJBIIYI0 U BAXKHYIO POIb UTPAET CAMOCTOATEIBHANL
WHIUBUIyaIbHAA padoTa.

Ocoboe BHMMaHUE cneayerT 00paTuTh HA OMPENENEHHE OCHOBHBIX MOHATHN Kypca. CTymeHt
TOKEH MOAPOOHO pa3dMpare MPUMEPHI, KOTOPHIE MOACHAIOT TAKNE ONPEAEICHUSI, U YMETh CTPOUTEH
AHATOTUYHEIE MPUMEPEl CAMOCTOATENLHO. HyKHO HOOMBATECA TOUHOTO MPEACTABICHUS O TOM, YTO
myuaene. llone3no cocraBmaATe OmMOpHBIE KOHCHEKTHL [Ipn m3yduenum marepuana no yd4eOHUKY
HOJIE3HO B TETPAgu (HA CHENMAIBHO OTBENEHHBIX MOMAX) AOMOJHATE KOHCIEKT JIEKIWU. lam ke
CJIEAYET OTMEUATh BOMIPOCHI, BEIIEIEHHBIE CTYIEHTOM IS KOHCYIBTAIMHU C MPEMOIaBaTEIE M.

BEIBOIBI, MOTYyUYEHHBIE B PE3YJIBTATE U3YUEHUS, PEKOMEHIYETCS B KOHCHEKTE BEIAEIATH, YTOOBI
OHU TIPU MEPEUUTHIBAHUM 3AMUCEN JIYUIIE 3aITOMIHATHUCE.

OIBIT MOKA3BIBAET, YTO MHOTUM CTYAEHTAM ITOMOTAET COCTABICHUE JIMCTA OMOPHBIX CUTHAIOB,

COEPIKAIIEr0 BaKHHHELdhnHaDoIee JacTo ymnorpednaeMsle (POPMyJIbI M HMOHATHA. lakoM JIHCT
SNEKTPOHHOW NOONUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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MOMOTAET 3amOMHUTE (POPMYJIBI, OCHOBHBIE TIOJNIOKEHUS JIEKIIMM, a TaKkKe MOMKET CIIYKUTh
HOCTOSHHEIM CIIPABOYHUKOM JJIs1 CTYOCHTA.

UreHnue HAYUYHOTO TEKCTA SABIAETCA YACTHIO MNO3HABATEIBHOM JeATENpbHOCTH. Ee nemp —
W3BJICUEHNE M3 TEKCTa HEeoOxoaumoun uHpopmanmuu. OT TOr0o HA CKOIBKO OCO3HAHHA YUTAOIIUM
coOCTBEHHAA BHYTPEHHASA YCTAHOBKA MPU OOpANIEHNN K MEYATHOMY CIOBY (HAWTH HYKHBIE CBEIECHUA,
yCBOUTH MH(OPMAIAIO MOTHOCTBIO MWW YACTUUYHO, KPUTHUYECKH MPOAHATU3UPOBATH MATEPUAT U T.I.)
BO MHOTOM 3aBHUCHUT 3(P(PEKTUBHOCTE OCYIIECTBIAEMOr O ACHCTBUAL.

BriaensaioT uembipe 0CHOBHbBIE YCIMAHOBKU 6 YMEHUU HAYYHO20 MeKcma:

MH(OPMAIIMOHHO-TOUCKOBEIN (331494 — HAWUTH, BEIIEINTE HCKOMYIO MH(DOPMAITHIO )

ycBauBamomas (yCwiusa 4ATATENd HAOPABJIEHBI HA TO, YTOOBI KAK MOJKHO TMOJHEE OCO3HATH U
3aIMOMHMTE KAK CAMM CBEJICHUA M3JIATA€MBIE ABTOPOM, TAK M BCIO JIOTUKY €r0 PACCYKICHUI)

AHATATUKO-KPUTHUECKAs  (JUTATEb  CTPEMHUTCS  KPUTHMUYECKA  OCMBICIMTH  MaTepuan,
OPOAHATU3UPOBAB €r0, ONMPEAEINB CBOE OTHONIEHHUE K HEMY)

TBOpUYECKAs (CO3JAET y UMTATENSA TOTOBHOCTh B TOM WJIM MHOM BUIE — KAK OTIPABHOM ITYHKT
VI CBOMX PACCYKIEHUM, Kak 00pa3 mius OEHCTBUA MO AHAJIOTHM U T.I. — UCHOJIB30BATh CYKICHUA
aBTOpA, XOI €ro MBICIEH, pe3yapTaT HAOmoAeHusA, pa3padOTaHHYIO METOIUKY, AOMOJTHWUTH WX,

OOJABEPrHYTE HOBOM MPOBEPKE).

4.2. Memoouueckue pexomeHoayuu N0 NOO2OMOBKE K NPAKMUYECKUM 3AHAMUAM

Jnsg Toro 4roOBl MPAKTUYECKUE 3aHATHS NPUHOCHUIIM MAKCHUMAIBHYI MOJIB3Y, HEOOXOIMMO
MOMHUTB, YTO YIIPAKHEHUE U PEUIEHUE 3a1a4 MPOBOIATCA M0 BEIYMTAHHOMY HA JIEKIMAX MAaTe€puaty U
CBA3aHBI, KAK MPABWIO, C NETATBHEIM Pa300poM OTAENBHBIX BOIPOCOB JIEKIIMOHHOTO Kypca. Ciemyer
NOIUEPKHYTH, UTO TOIBKO ITOCJIE YCBOEHUS JIEKIIMOHHOTO MAaTEPHAIa C ONPEAEIEHHON TOUKH 3pEeHU (a
MMEHHO C TOHM, C KOTOPOM OH H3JIara€rcsa Ha JIEKIUAX) OH OyJeT 3aKpEIAThCA HA NPAKTUYECKUX
3aHATHAX KaK B pe3ynpTare OOCYXIEHHA W aHaIM3a JEKIMOHHOIO MAaTe€puaid, TAK U C ITOMOIIEIO
pemeHusa MpoOIEeMHBIX CUTyarui, 3amad. I[Ipym 5TUX yCIoBHAX CTYZEHT HE TOIBKO XOPOMIO YCBOWT
MATEpPHAI, HO U HAYUUTCA MPUMEHATE €T0 HA NMPAKTHKE, a4 TAKKE MOJIYUUT JOMOJIHUTEIBHEIH CTUMYJI (K
3TO OUEHB BAYKHO ) JIJIA AKTUBHOM NPOPAOOTKH JIEKIINH.

Crenyer NOOMHWUTB, YTO PEHIEHWE KaXkKOOM Yy4eOHOM 3amadu JODKHO JOBOIUTHCA 10
OKOHYATEIFHOTO JIOTUUECKOTO OTBETA, KOTOPOTrO TPEOyeT yCIOBHUE, U MO BO3MOIKHOCTH C BEIBOJOM.
[TomydeHnsiii OTBET ClIeAyET NMPOBEPUTH CHOCO0OAMH, BBITEKAIOIMIMMHU W3 CYIIECTBA AAHHOM 3aauu.
[Tone3no Takxke (ecnu BO3MOKHO) PEmIATh HECKOJBKUMHM CHOCO0aMM M CPAaBHUTH ITOJYUEHHBIE

[IOKYMEHT NOANMUCAH
pe3yabTaThl. Penemaesaasnmatsioro THIA HYKHO OPOOOMKATE 10 NPHOOPETEHN TBEPABIX HABHIKOB B

Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
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4.3. Memoouueckue pexomeHoayuu No camonpoBepKe 3HaHUu

[Tocne n3yueHuns onpeneneHHoON TEMEI MO 3aAMHCAM B KOHCIIEKTE U YUEOHUKY, 4 TAKKE PETIECHU
DOCTATOYHOTO KOJMYECTBA COOTBETCTBYIONMIMX 3a7a4 HA MPAKTHUECKUX 3aHATHAX U CAMOCTOSATEIHEHO
CTYIEHTY PEKOMEHIYETCHA, MPOBECTH CAMONPOBEPKY YCBOCHHEIX 3HAHMM, OTBETHUB HA KOHTPOJIBHEIE
BOOPOCHI MO U3YYEHHOH TEME.

B cnyuae HeoOXOOUMOCTH HYKHO €M1€ pa3 BHUMATEILHO Pa300paTeCa B MAaTE pHAIE.

MNuorga HEmOCTATOUHOCTHE YCBOEHHMSA TOTO WM HMHOTO BOMPOCA BBLACHAETCS TOIBKO IIPH
M3YUEHUH NAIRHEHIIEer0 Marepuana. B AToMm ciyuae HagoO BEPHYTHECSA HA3ad U MOBTOPUTE ILIOXO
YCBOEHHEIN MaTepuan. Ba)HBIM KPUTEPUNU YCBOEHUA TEOPETUUECKOTO0 MATEpHAIad - YMEHHE PEIIAThH
3a0a4d WM MPOUTH TECTUPOBAHWE MO MNPOMAEHHOMYy marepuany. OmHako CIEAyeT MOMHUTH, YTO
MPaBWILHOE PENIEHNE 3a1a9M MOJKET MOJTyIUTHCA B PE3YILTATE MPUMEHEHN S MEXAHUIECKH 3aydEeHHBIX

(Gpopmyn O€3 MOHUMAHUA CYNIHOCTH TEOPETUUECKUX MO0 KEHHUH.

5.KoHTpPOJIL CAMOCTOATE/ILHOH PA00THI CTYICHTOB

B pamkax peUTUHTOBOH CUCTEMEBI YCIEBAEMOCTE CTYAECHTOB IO KAKI0W AUCLUILINHE
OLIEHUBAETCA B XOJI€ TEKYIIEr0 KOHTPOISA U MTPOMEKYTOUHOM ATTECTAI[UH.
Texyumuii KOHTPO.Ib

PeliTHHIOBAasl OLIEHKA 3HAHHH CTY/IEHTA

No Bug nesareasHOCTH CTYICHTOB Cpoku KomuuecTRO
/o BBIMTOJTHECHUS OaioB
1. | IlpakTnueckoe 3aHsTHE S S HeJeIs 15
2. | IlpakTryueckoe 3aHsATHE 8 8 Hemens 20
3. | IlpakTnueckoe 3ausitue 12 12 nepens 20
Hroro 3a 4 cemectp S
HToro S

MakcumaneHO BO3MOKHEIM Oa/T 3a BECh TEKYNIUM KOHTPOJIL YCTAHABIMBAETCA PABHBIM S5.
Tekymniee KOHTPOIBPHOE MEPONPHUATHE CUMTAETCA COAHHBIM, €CIIM CTYOEHT MOIYYWI 3a HETO HE MEHEE
60% OT YyCTAHOBIEHHOTO I HSTOr0 KOHTPOJ MAakCUManbHOrOo Oamwia. PeuruHroBsri  Oasn,
BBICTABJIAEMBIN  CTYJIEHTY 34 TEKYNIEE€ KOHTPOJBHOE MEPOINPUATHE, CHAHHOE CTYIEHTOM B
YCTAHOBJICHHBIE TPA(PUKOM KOHTPOJIBHBIX MEPOIPUATHI CPOKH, ONIPEAEIACTCS CIEOYIONIUM 00pa3zom:

[OKVMEHT NONNUCAH

J;’gﬂﬂeub ﬂmn%ﬂﬁﬁgﬁﬂﬂ?”ma‘g&%mﬂm Peitmunczoentii oann (¢ % om MakcumanbHoo
Ceprudomkatr: 2C0000043ESABBBO952205E 7BAS00060000043E
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6. Cniucok JiHTEepaTyphl

6.1. IlepeyeHL OCHOBHOH JINTEPATYPbI:

I'ycak, A. A. Teopusa eposatHocren. [lpumeprsr n 3agaun [ IIEKTPOHHBIN pecypc|: yueOHoe
nocobue / A. A. I'ycak, E. A. bpuumkoBa. — OnekTpoOH. TEKCTOBEIE AaHHBEIE. — MWUHCK:
TerpaCucremc, 2013. — 287 ¢. — Pesxum gocryma: http://’www.iprbookshop.ru/28244. html

6.2. IlepeyeHb JOMOTHATE/ILHOH JIHTEPATYPbI:
Kimmos, I'. I1. Teopusa BeposAarHocTeN 1 MaTeMaTndeckasn crarucruka: yaeonuk / I'. I1. Kimmos.

— MockBa: MockoOBCKUM rocyaapcTBeHHBIN yHUBepcureT umenu M.B. Jlomonocosa, 2011. — 368 c.
— Pesxum nocryma: http://www.iprbookshop.ru/13115.html
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