OCHOBHOM rOCYQAPCTBEHHbIN

(NPAKTUKYM @ Q

) | Heoﬁxop.uMble CBeleHUA U3 Teopuu
o Mowarosbiii pa36op peweHnit
" | BepoATHOCTHbIX 3a3a4

\_=— E

® (060cHoBanve BriGopa MeTopa pewenus

3ap,aqu ANIA CAMOCTOATENIbHOTO pelleHus

) OTBETH

i &
L 12



A. P. PazanoBckui, [. I'. Myxun

MATEMATHKA

O kiace

OCHOBHOM
IT'OCYJAPCTBEHHBIH 3K3AMEH

TEOPHS BEPOSTHOCTEH
H DBJIEMEHTBI CTATHCTHKH

Heobxooumoie céedenusn us meopuu
Iowazoewsiii pazoop pewenuii
6EePOAMHOCMHbIX 3A0aY4

ObocHosanue bi00pa Memooa pewieHus
3adauu 0na camocmoamenbHoz0 peweHus
Omeembl

H3oamenbcmeo

«IK3AMEH)»

MOCKBA
2017



VIIK 372.8:51
BBK 74.262.21

P99

P99

PazanoBcknii A. P.

OI'D 2017. Maremaruka. OCHOBHO#M rocynapcTBeHHbIH dk3aMeH. Teopus Be-
POATHOCTEH M 3neMeHThl cratucTUku / A. P. PasaHoBckuii, JI. I'. MyxuH. —
M. : U3parensctBO «OK3aMeny, 2017. — 47, [1] c. (Cepus «OI'D. IIpakTukym»)

ISBN 978-5-377-11202-0

B npensaraemoii kHMre, cocTosiled U3 AByX 4acTeH, MoApoOHO paccMoTpe-
Hbl OCHOBHbIE MOHATHSA, OTHOCALIMECS K TEOPHH BEPOSATHOCTEH U MaTeMaruye--
CKOH CTaTHCTHKe, JeTalbHO, MO [araM pa3oOpaHbi pelIeHUs 3aJay, KOTOpble
06b1yHO npeanaratorcs B KUM Ha OI'D. Kpome Toro, moxpo6Ho, Ha npuMepax
U3/1araloTcs NpocTenire NOHATUS KOMOUHATOPUKH (KOMOUHATOpPHBIE YKCa V1S
YyHcJla NepeCTaHOBOK, pa3MeILeHUH U coueTaHWit 6e3 nopropeHui). C TakoH e
NOAPOOHOCTBIO BENETCS H3JI0KEHHE OCHOBHBIX MOJIOXKEHHWH MaTeMaTH4ecKOoi
CTaTUCTHKH, MOKa3aHbl HA NPUMEpPAX OTIIMYHA BbIOOPOYHOTO CPEHErO OT MOJBI
¥ MEJHaHbl U JaHO MOSCHEHHE, B KaKUX CITydasX KaKoe M3 3THMX CPEIHHX HYKHO
UCMOJb30BAaTh. ‘

Ha3HaueHue nocobus — oTpaboTka MPaKTHYECKUX HABHKOB YYalIHUXCSH MO
MOATOTOBKE K 3k3aMeHy (B HoBoi#t (opme) B 9 kiiacce no maremaruke. B cbop-
HHUKE 1aHbl OTBEThI HAa BCE BAPUaHTHI 3a1aHUH.

[Tocobue npenHa3Ha4eHO YUUTENSAM M METOAHMCTaM, HUCIOJIb3YIOIUHUM TECTbI
JU1s MOArOoTOBKH K OCHOBHOMY rOCYJ1apCTBEHHOMY 3K3aMEHY, OHO TAKXE€ MOXET
OBITh UCTMOIB30BAHO YYALIUMHUCS U1 CAMOIMOJATOTOBKH H CAMOKOHTPOJIA.

[IpukazomM MunucTepcTBa oOpa3zoBaHHs M Hayku Poccuiickoit denepauuu
yueOHble MocoOMs H3JaTenbcTBa «JK3aMEH» AOMYINEHBI K HCNO/Ib30BAHHIO B
o611e06pa3oBaTesIbHbIX OpraHU3aLHaX.

YK 372.8:51
BBK 74.262.21

- ®opmar 70x108/16. T'apuutypa «llikonbHas». bBymara raseTHas.
Vu.-u3n. 1. 2,14. Ven. ned. 1. 4,2. Tupax 10 000 3k3. 3aka3 Ne 1723/16.

ISBN 978-5-377-11202-0 © PsazanoBckuit A. P, Myxuun 1. I'., 2017

© UznatennctBo « IKSAMEH)», 2017



COAEPXAHMUE

Bgegenue............... PP PPPPRRR”
Yacte [. 3ajaum 10 TEOPHH BEPOATHOCTEM c.vvuveriieeeniineansssscsssseasssssssoseed
1. IIOHATHE BEPOATHOCTH .vuveeerrrercecernssoansstsscenssssassssssssassssosassssssd
2. KnaccnyecKoe OnpeiesIeHUE BEPOSATHOCTH ..vvevernseecosssssascssscscnnsssO
3. IIpuMeHeHNe KJIaCCHUYECKOI0 OIPEeAEIEHUS BEPOATHOCTH «.evuverennns 8
3.1. IIPABUIIO CYMMBI ..vvviernnnereeensescenasssacasssssesssssssssssssasssoss L1
3.2. IIpaBUJIO IIPOUBBEAECHMA .evveernerresennsrossnnssocnnssssnnsssscnnneee 12
3.3. 3a1auy Ha BHIYMCJICHHE BEPOATHOCTEH c.veevernneeereeeaennnnannees 1T
4. CTATHCTHUECKHUM METO/ ceveeerereereecesascasssssassnssssssssssssssssssscssees 19
4.1. CTaTHCTHUECKOE OIPEETCHAE BEPOATHOCTH «.vvverrnrernesenness 20
4.2. 3a1a4y HA BEIYUCJIEHNE BEPOATHOCTEH tevvvvrrerennrresrenarsennnss 21
5. Ucnionnb30BaHNE KOMOMHATOPHBIX UHCEeuuueeeeraneenacansanssensecnsanes 22
5.1. ITepeCTaHOBKY 0€3 IIOBTOPEHMM . vvvverrrerrrererreeenaceecnneceanns 22
5.2. 3ajauu, B KOTOPHLIX HCIIOJb3yeTcA (hopMya AJs 4ucia
NePECTAHOBOK 0€3 IIOBTOPECHMM ccvuvviirinnrrenrnnreecnnareeenneceenns 24
5.3. PadMenieHUA 663 HOBTOPEHHM «ovevrerrrenrnrernineneernesnnienneees 2D
5.4. CoueTaHUA 6€3 TOBTOPEHMM . vieveererrseernerererennsccsnncensennness 20
ST T 233 (107031 2:10) 3 SO PR 2 .
5.6. JLOTIONTHUTETBHBIC BAMAUM . veueeereenseensennsesscrseesncensronsensenss 31
IIac'rb II. S1eMeHTHI CTATUCTHUKH, TAOJIHUIBI, 00Pa00OTKA JAHHBIX ............ 33
1. CTaTHCTHYECKHE XADAKTEPHUCTHK M ceeureenrrennreraeereensrssensensennscns 33
2. 3aaum 0 cpefHEM apU(PMETHUECKOM M MEAHAHE ..cvvvvvernneenneenne.. 36
3. BoIOOp cTaTHCTHYECKOH XapaKTepUCTHKH
BJIS OILEHKM ABJICHHMA vevvvrrrnnneereresenssssseosssssssesssessssssassssascesess 38
4. 3agaHuUA Ha BEIYHUCJIEHNE BEPOATHOCTEM
M CTATHCTHUYECKHUX XAPAKTEPHUCTHK .evviverrerroeresscecnssscanaancananaess 40
L0 = 2 R | ;|



BBEAEHUE

HecmoTpsa Ha TO, YTO OCHOBBHI TEOPHH BEPOATHOCTEH M MaTeMaTuye-
CKOUA CTATUCTUKHU Y:Ke JOBOJBLHO JABHO MPENOJAIOTCSA B IIKOJIAX Halllen
CTpaHbl, OCHOBHBIE IIOHATUA U MHOrHe MOJIOMKEHUS JTOH HMHTEPEeCHOH Hay-
KM BCE ellé OCTAIOTCA HeJOCTATOYHO IPOYHO YCBOEHHBIMH MHOI'MMH yda-
IIUMHCA CcpeAHed 1IKoJybl. PedyabraTel npoBeaeHus OI'Q ansa yuammxcsa
9-x KJlaccoB IIOKa3biBaioT, uTo mpumepHo 30% wus Bcex cpasaBmux OI'D
He CIPABJAIOTCH C 3aJaHUAMM IO TEOPHUU BEPOATHOCTEH M(MJIM) IO CTATH-
cTuke. bosee Toro, HekoTopnlie 3amauM, npeasarasmueca B OI'D m guar-
HOCTUYEeCKUX paboTax, BHI3BIBAIOT ONPEeJIEHHYI0 HEYBEPEHHOCTL Y HEKO-
TOPBIX YUUTEJeH.

B npeasnaraemoii KHuUre, cocTosie M3 AByX 4dacTeir, moApoOHO pac-
CMOTpPEHBl OCHOBHEIE IIOHATHSA, OTHOCAIIHMECA K TEOPUU BEPOSATHOCTEH H
MaTeMaTH4YeCKOM CTaTUCTHUKe, HeTaJbHO, IO ImIaraM pa3oOpaHbl pelleHus
3aJa4y, KOTOpble 0O0bIYHO mpeasaraiorcss B KMMax nHa OI'3. Kpome storo,
noapoOHO, Ha NpHMepax H3JaraloTcA IPOCTeHIlNe MOHATHA KoMOUHAaTO-
puKH (KOMOMHATOpPHBIE YHCJA [JIs YHCJIA IIePeCTAHOBOK, Da3MeIleHUuH u
coueTanuii 6e3 moBTopenuii). C Takoil ke MOAPOOHOCTHIO BEAETCA H3JIO-
JKeHHe OCHOBHBIX IIOJIO}KEHUH MaTeéMaTUYeCKOH CTATUCTUKH, IIOKa3aHbI
Ha IpuMepax OTJIUYUSA BHIOOPOYHOIr'o CpeaHero OT MOAbLI U MeJUaHBbI U Ja-
HO TIOSICHEHHE B KAKUX CJIyYasiX KaKoe U3 9THUX CPEJHUX HYIKHO UCIIOJb-

30BaTh.
Takum o6pa3oM, OCHOBHOE OTJIMYME HaIllell KHUXXKH OT APYTUX, HAIU-
CaHHBIX II0 paccMaTpuBaeMoil TeMaTHUKe — NOAPOOHOCTHL 0OOCHOBaHUA

BeIOOpa TOr0 MJIM MHOTO ciiocoba pelneHWsi KOHKPETHbIX 3ajay TeOpUH Be-
POATHOCTEH U MAaTEMATHYECKOA CTATUCTUKU.

B kKHure masHo 6oJsbllloe YHCJIO 3aZa4 AJIA CAMOCTOSATEJbHOI'O pelleHusd
U OJIS KaXKaou, 6e3 HCKJIIOUeHUs, 3aJa4yd JaH OTBeT.

Mul HazeeMcsi, UTO IIpeAJjiaraeMas KHUra OyJeT Iojie3Ha KaK IIKOJb-
HUKaM, TaKk U yYUTEJNAM MaTeMaTUKH, Ja U BCceM APYIruM, HHTepecyio-
IUMCA TeOpUeid BepPOATHOCTEM. '

Asmopuvi



YACTb |. 3AJAYM NO TEOPUU BEPOSITHOCTEN

1. MTOHATUE BEPOATHOCTHU

Kaxxgoe coObiTHe HMeeT OINpeAeéHHYI0 BEPOATHOCTb. B HEKOTOPBIX
cJIy4aAxX MBI MOYKeM JIETKO NMpeACKas3aTh pe3yJbTaT ONbITa (MCIIBITAHUSA, CO-
PEBHOBAHHA M T.I.) C HEKOTOPOM HOJeil YBEPEHHOCTH, B JPYrUX ciaydadx
cAeJIaTh 3TO cjloKHee. [IpuBeeM npuMepHI. ‘

IIpumep 1.1. Ilycts MoHerTy npeamnosarapoT mogdpocuts 1 pas. Toraa,
ecJI1 MOHeTa NPaBUJIbHONK (GPOPMBI M M3rOTOBJE€HA YECTHO, TO PA3YMHO CYM-

TaTh, YTO BEPOATHOCTH BHINNAJACHUA «OpJila» paBHaA E I, Kak 4acTo roBo-

pAT, 50% . D10 O3HayaeT, YTO, He 3HAsA HAaBEePHAKA MCXOJ OIbITa (40 IMpoBe-
IeHUs OMbITa, allpMOPH) BO3MOXKHOCTb BHIMIafieHUsA JHOO «opJa», aubo —
«PelIKU» Pa3yMHO OIleHUTh OJUHAKOBBIM YHMCJIOM LIAHCOB: roBopaT 50x50.

IIpumep 1.2. IlycTs yuenuk Boeiyuns 15 BompocoB u3 20 1 Ha sK3aMeHe
eMy gocTaHeTcd ofuH u3 3Tux 20 BompocoB. fcHO, YTO MOJyYUTH OUJIET, B
KOTODPOM COJEP>KUTCA OJUH U3 BbIyYEHHBIX BOIIPOCOB, MOXKHO OLIEHHUTBb 15
mancamu u3 20, uau, 4To To Ke camoe, 75 u3 100, uau 75% , MaIn YucjaoM
0,75.

IIpumep 1.3. IIpeamnonoskum, BaM HY»KHO OTKPBITh KOLOBBII 3aMoK. Koz
3aMKa Ha ABepH cocTouT u3 3 nudp: 1, 2, 3. YT0OBI OTKPBITE 3aMOK HYKHO
HabpaThb oTH TPU HH(PHI B ONIpefeIéHHOM nopsaake. KakuM 4ucJa0oM MOXXHO
OHEHMUTH yCIIeX 3KCIEePUMEHTa: OTKPOETCA JIM 3aMOK ¢ IepBoro pasa? BrI-
NUIIeM Bce BO3MOXXKHBIe KombOumamuu: 123, 132, 213, 231, 312, 321.
Bospmie komOuHanuit Het. IIoHsaTHO, UTO ycIleX — OTKPBITUE 3aMKa C Iep-

1
BOro pa3a — MOKHO OLI€HUTH YMCJIOM 'g . JTO Oo3HayaeT, 4TO 8 cpeauem, npo-

8eds cepuu, Hanpumep, no 6 ucnvimarnuii, MoavbKo 8 0OHOM Cly1ae u3 ulec-
mu 3amokx 6ydem omKpbLM C Nepeozo pasa.

IIpumep 1.4. PaccMOTpUM TOT 3Ke IpUMep ¢ OTKPBLITUEM 3aMKa, HO goba-
BHM [JOIOJIHUTEJbHOE YCJIOBHE: IepBad nudpa koga — 4érHasa. B atom ciy-

1
yae BePOATHOCTh «OTKPBITH 3aMOK C IlepBOro pasa» OyaeT paBHa 3’ Io-

CKOJIBKY €CTh BCEero JiBa BapHaHTa KoJa, nepBas nudpa KOTOporo — 4eéTHasd:
wiau 213, uau 231. Bel BUgnTE, 4TO BEpOATHOCTH BO3POCJa B ABa pa3sa.
B maremaTuke BepOATHOCTh KayKJAOTO COOBITUA OIEHWBAIOT HEOTPUILA-

TEJbHBIM YHMCJIOM, He OOJILINUM eIVHUIIB] (HO HEe I'I[!OQ,GHT&MH!I. ,HJIH BEpPO-




Yacrtse I. 3agauu no reopuu BeposTHoOcTelt

ATHOCTH COOBITHA A IPUHATO 0603HAYEHHE P(A) , KOTOpOe YUTAeTCHA TaK:
1
P(A) — «BeposaTHOCTE COGBITHA A> .

Wrak. cupasennnpo nepaseHctBo: 0 < P(A4)<1.
IIpunATO pasmuyaTh TpH THUNA COOBITHIL:

¢ He603MoxcHOe cobbimue (4acTo 0603HAYAETCA CHUMBOJIOM &) — 3TO
TaKoe COObITHE, KOTOPOE HEe MOYKET IIPOM30ITH B pe3yJIbTaTe JAHHOTO UCIIbI-
TaHUA. BeposaATHOCTL HEBO3MOKHOI0 coOLITHA paBHa O: P(®)=O . Hanpu-

Mep, IpH NoAOpaChIBAHUHU UTPAJIBHOrO Ky6HUKa (MrpajbHOM KOCTH) C OUKaMU
or 1 1o 6 HeBO3MOXKHO BEINageHue 10 0YKOB pu ogHOM GpocaHuu. Beposr-
HOCTB COOBITHSA «BBINIAIO YHUCJIO OYKOB, OoJsbiree 10» paBHa 0;

¢ Jdocmoeeproe cobbimue (4acTo 0603HAYAIOT CUMBOJIOM 2) — 3TO Ta-
Koe cOOBITHE, KOTOpOe 0083aTeJIbHO IIPONCXOAUT B Pe3yJbTaTe JAaHHOTO HUC-
OBITAHUA. BepoATHOCTH JOCTOBEPHOrO COOBITHS CYMTAIOT pAaBHOM 1:
P(Q) =1. Hanpumep, npu 6pocaHnu TOro ke Ky6MKa BepoOATHOCTh COOBITHS

«BBITIAJIO YHCJIO OYKOB, MeHbIiero 10» paBua 1;

¢ cayuainoe cobbimue (IpUHATO 0003HAYATH OOJIBIINMHU OYKBaMu Jia-
THHCKOTO aji)aBuTa) — 3TO TaKoe cOObITHE, KOTOPOE MOMKET TPOU30MTH MJIHN
He IPOM30MTH B pe3dyJbTaTe JAHHOIO MCHbITaHUA. [IpyrUMH CJIOBaAMH: CJIy-
yaifHOe COOBITHE MOXKHO NPEJACKAa3aTh TOJBKO C HEKOTOPOM do.ieil ysepenHHo-
cmu, KOTOPYIO MOXKHO BBIDasUTh BIOJIHE ONPEAEJEHHBIM ITOJIOMKHUTEIbLHBIM
umcsoM, MeHbIuM 1: 0< P(A)<1.

Hanpumep, ny6JUKyeMBlii IPOrHO3 IIOTOALI CJeAyeT MMOHUMATh KAaK Be-
POATHOCTHBIX NPOrHO3, & MMEHHO: €CJM yKa3aHO <«Ioroga 3asBTpa Oyner
IMacMypHOH», TO 3TO O3HAYAET, YTO BEPOATHOCTH NACMYPHON IOroAnl (mo
JaHHBIM ['mapomerteolneHTpa) 3aBTpa He MeHee 0,95. [ns HeaeJbHOro mpo-
rHO34 IIOroAhkl aHAJIOTUYHAA BEPOATHOCTH cocTaBUT yixke 0,65.

JJ1A BRIYMCJIEHUA BEPOSTHOCTEH CIAYyUYaWHBIX COOBITHUI HMCIIOJB3YIOT pas-
JIMYHBIE MOJEJIH 3TUX COOBITHH ¥ UX UCXOJ0B.

2. KJIACCUYECKOE ONPEAEJIEHUE BEPOATHOCTU

HawuGosnee mpocToii MOJenbi0 COOBITHSA, AJIS BHIYUCIEHUS €ro BEPOATHO-
CTH, ABJIAETCSA KAaccuieckKkas modensb, NN TaK Ha3bIBaeMOe K1ACCULECKOe
onpedesienue 66pOAMHOCMU.

! BykBa P — mepBad 6ykBa (MpaHILy3CKOro cjioBa probabilitet — eepoamuocmo.
3Tto 0003HAUYEHNE NPHHALIECKHUT BeJIUKOMY (paHIy3ckomMy maremaTuky XVII B.
IIvepy e Pepma.
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2. Ki1accuuecKoe onpefiesieHHe BEPOATHOCTH

Ira Mozesb IIOCTPOEHA II0 cjeaylonield cxeMe, KOTOPYH0 CHadaja II0fAcC-
HHUM Ha IIpUMepax, paCCMOTPEHHBIX B IyHKTe 1.

IIpumep 2.1. IloabpaceiBasi MOHETY, KaK IIPABUJIO, He BOSHUKAET COMHe-
HUM, 4YTO BhINAZl€eHHE TOM UM HHOM €€ CTOPOHEBI PABHOBO3MOXKHO, & TaK KaK
y OOLIYHOM MOHETHI ABE CTOPOHBI, TO BEPOATHOCTH BHINAJEHUS OJHOM U3

1
IBYX CTOPOH MOHETHI paBHa 3

IIpumep 2.2. B npuMepe ¢ 3K3aMeHAIlMOHHBIMU OHJIeTAMH TaKiKe SICHO,
YTO BBIOOP «CYACTIMBOrO OHMJeTa» MOXKHO CAeJiaTh Jilo0bIM U3 15 crmocoboB, a
Bcero croco6oB Bbioopa 6usiera — 20. I1oaTOMYy M BepOATHOCTDH MbI OLI€ HHUJIH

15
npoopio —=0,75.
POPP 20
IIpumep 2.3. IlonpobyiiTe caMoCTOATENbHO OOBACHUTH IIPAMO ceifyac,

1
IIOYEeMY BEPOSITHOCTh OTKPBITh 3aMOK C IIEPBOI'o pa3a paBHa re

O606mum cxkasaHHoe. Eciu B pesysbraTe HEKOTOPOro OIBITa (MCIBITA-
HHA) BO3MOXKHO IIOAIBJIEHHE OZHOIO M TOJBKO OJHOTO U3 PABHOBO3MOMKHBIX
COOBITHH  ®;,®,,...,0y (MX MHOMXecTBO o0o3HayaloT OykBoii Q:

Q={w,,0,,...,0y} ), TO BEPOATHOCTb KAXKAOT0 M3 ITHUX, TAK HA3BIBAEMBIX

. 1 1
3JIeMeHTapHbIX, COObITHII paBHA — : P(w)=—.
N N
Ecnu cobriTHe A TPOUCXOAUT TOrAa M TOJBKO TOTJa, KOI'ZA IIPOUCXOLUAT
X0TA Obl OAHO U3 COOBITHH ®,®,,...,0, , 0<Mm<N, To coObITHA
®;,0y,...,0  TPUHATO HA3BIBATH COOBITUAMH, 6.1A20NPUAMCMEYIOUUMU CO-

OpiTHIO A. B 3TOM Cilyuae BepOATHOCTH COOLITHSI A paBHA, OYEBUAHO, OTHO-

mrenuo 1% : P(A) =2 .
N N

B onuceiBaeMyIo KJIaCCHYECKYIO CXEeMY OIpeJesieHUA BEPOSATHOCTH BXO-

OAT ¥ PACCMOTDEHHBbIe BbIIlle HEBO3MOXKHOE M JOCTOBEPHOE COObITHA. A

MMEHHO: eCJI HEKOTOPOMY COOBITHIO & He GJIArONPHUATCTBYIOT HU OLHO M3

BJIEMEHTAPHBIX COOBITUH ®;,®,,...,My , TO 3TO — HEBO3MONCHOE cobbimue u

0
P(@)z—ﬁ:O; €CJI1 HEKOTOPOMY COOBITHIO 0JIarOIPUMATCTBYET KaXKAoe u3

3JIEMEHTAPHBIX COOBITHI ®,,®,,...,0y , TO 3TO — AOCMo8epHOe cobbimue U
N .

PQ)=—"—=1.
N

Kaaccuueckoe ompenenenne BepoaTHocTH. Ilycrs ombiT S umeer N pas-
HOBO3MOMCHbBLX UCXOAOB (), ®,,...,0 , UCYEPIBIBAIOINX BCE BO3MOXKHEIE




Yacts I. 3agaun no reopuu BepoaTHOCTEH

dJIeMEeHTapHbIE I/ICXO,ILLII JaHHOrO onsliTa. IlycTs coObITHIO A GIaronpuAaTCT-
BYIOT POBHO M M3 3TUX HUCX040B. Torga BepoATHOCTHIO cOOBITUSA A Ha3bIBa-
eTCS OTHOLIeHHMe — ; P(A)= m.
N N

W3 aToro omnpeneseHnsa cleayeT, UTO AJSA IPOU3BOJILHOIO COOLITHSA A BBI-
MOJIHAIOTCA CJIeAYIONIHE YTBEPIKIEHUA.

1. 0<P(A)L1.

2. P(@)=0.

3. P)=1.

3. IPUMEHEHUE KJIACCU4ECKOIO ONPEAEJIEHUA
BEPOSITHOCTHU

PaccmoTpum npocreiiiiine npuMepsl NPUMEHEHUSA KJIaCCHUECKOro onpe-
JeJIeHUSI BePOATHOCTH COOBITHSI, KOTOPOE uUallie BCero IpeijaraeTcsa B 9K3a-
MeHalUOHHBIX MaTepuanax OI'D. Bel 3amMeTusu, 4To IJd €ro NpUMEHeHUd
Heo0XO0AUMO BHIIIOJHUTH HEKOTOPHIE 1aru. Ilepedyucanm aTH I1aru.

IIar 1. ITepeuucauTs Bce 6e3 UCKIIOUYEHUSA MCXOABI KCIIepMMeHTa (OIIbI-
Ta) TaK, 4TOOBI 9TH MCXOABI ObIIM OBl ecTeCTBEHHBIM 0Opa3oM pPaBHOBO3-
MOKHBIMHM MCXOJAaMM U HAHTH X KoaudecTBo. HyKHO 3HaTh unucgao N Bcex
PaBHOBO3MOXKHBIX ICXO/IOB OIILITA.

IIar 2. ChopmyupoBaTh, KaKoe HMEHHO COOBLITHE SBJIAETCS paccMar-
puBaeMbIM COOBITHEM A, MCIOJL3YVA Hal/leHHbIe B pe3yabTaTe Iara 1 aJe-
MeHTapHble cOOBITHA. 37leCh HY»KHO IepPevyUCIUTh Bce 63 UCKIIUEeHUS paB-
HOBO3MOJKHBIE€ COOBITHSA, KOTOpPhIe 0J1aronpuATCTBYIOT coOobiTHI0O A. HyskHO
3HATHL UYHCJIO M BCEX PABHOBO3MOJKHBLIX HCXOJOB OIIbITA, OJIATOIPHUATCT-
BYIOIIMX PAacCCMAaTPUBAE€MOMY COOBITHIO A. '

o o . m o
HIar 3 (camsblii npocrtoit). HaiiTu oTHOIIeHUE E yuceJ, HaHJeHHBIX B

marax 1u 2: P(A) -m
N
IIpumep 3.1. Ha tapesake 20 nupokKoB: 2 — ¢ mAcoMm, 16 — ¢ kanmycToi
u 2 — c BumHei. Poma Hayraj BeiOupaeTr oguH nupoxok. Haligute Bepoart-
HOCTB TOT'O, UTO OH OKAKETCA C BUILIHEN.
Pewenue. B pesynpraTe 3TOro onsita (MCOLITAHUSA, 9KCIIEPUMEHTA) BO3-
MOXKHBI CJIeJYIOINNE MCXOZB: o, =M, 0,=M, o,=K, o,=K,.,0,=K,

©,o= B, 0,,= B (0603Ha4eHNs BLIGPAHEI 110 NePBO OYKBE HAUMHKYU IIUDOK-

1T'OBOPAT, YTO COOBITUA «, w,...., w, OOPABYIOT NOLHYIO 2pYNNyY COObLMUIL.



3. IlpuMeHeHUe KJIACCHYECKOTO OlIpe/ie/IeHU s BEePOATHOCTH

KoB: M — ¢ msacom, K — c kamycrtoit, B — ¢ BuinHeit). Bce aTu cobblTuA
MOJKHO, KOHEYHO, CYMTATh PABHOBO3MOXHBIMH, ITIOCKOJIbKY PoMa BeIOHpaeT
NUPOXOK Hayzad. IMEeHHO 3TO NIpeANosoKeHne ABIAeTCA MPOCTeMIIen Ma-
TeMaTHUYeCKOl MOJeJbI0 JAaHHOI'O MCIBLITAHMS — KJACCHYECKOH MOelbio
skcnepuMenTa. (Illar 1 BeimosnHen: N =20.) ITockoabKy paccMaTpHUBaeMo-
My COOBITHIO, KaK MBI BUAMM, 0GJarompUATCTBYET TOJBKO JABa COOBITHSA:
©0,,=B, 0,y=B, To m=2. (Illar 2 Bemmonsen: m=2.) U3 20 paBHOBO3-

MOXKHBIX COOBITHH paccMaTPUBaeMOMY COOBITHIO 0J1arONPUATCTBYIOT 2 CO-

2
ObITHsA. 3HAUUT, HICKOMasA BepOATHOCTL P(B) :% =0,1. (Illar 3 BBINIOJIHEH

¥ 3afava pemresa.) Orser: 0,1.

Ipumep 3.2. HaiiTi BEpOATHOCTH TOTO, YTO IPU JBYX IOAOpACHIBAHUAX
MOHETHI BBHINIAJIET ABa «OpJia».

Pewenue. B pesysbraTe 3TOro onsitTa (UCIBLITAHUSA, 9KCIIEPUMEHTA) BO3-
MOJKHBI cjefgylouiue ucxogpl: o, = 00, o,=O0P, o,= PO, o,= PP. Bce atn
COOBITHSI MOKHO CUHMTATH PABHOBO3MOXKXHBIMHU, €CJIM MOHeTa MMeeT (popmy
TOHKOI'O JUCKa M He (anbpmuBasi. IMeHHO 3TO IpeJNojoKeHue SBJISEeTCH
MIpOCTeiIell MaTeMaTHYECKONH MOJEJbI0O JaHHOIO UCIBITAHUA — KJaccuye-
cKoil mogennio akcinepuMeHTa. (Illar 1 Beimonnen: N =4 .) ITockoabky pac-
CMaTpUBaeMOMYy COOBITHIO, KAK MbI BUAUM, 0J1arONPUATCTBYET TOJBKO OJHO
cobeiTe: ®, = PP, o m=1. (Illar 2 BeimosiHer: m =1.) 13 yeTkIp€X paBHO-
BO3MOXKHBIX COOBITHIl paccMaTpuBaeMoMy coObITHIO ®, = PP 61aronpudar-

1
crByeTr 1 coObiTe. 3HAYUT, HCKOMAs BEPOATHOCTH P(m4):Z:0’25'

(Illar 3 BeIIIOJIHEH U 3ajava perreHa.) Orser: 0,25.

3ameuanune. Bo1yo 661 OHIMOKOM IIEPEUYHCIIUTh U CYUTATH PABHOBO3MOMK-
HBIMU cjefylomue Tpu cobbitusa: OO, OP, PP, xorsa, JeACTBUTEJNbHO, HU-
KaKoI'o MHOTO HUCX0Ja OLITh HE MOJKET, HO... COOLITHUS He PABHOBO3MOKHBI:
He YYTeH NOpPALOK MOHeT B coOblTuAX OP u PO. UTo6bI MOHATH, IIOYEMY
Ba)XHO paccMaTpuBaTh coObITUA ®,=OP, ®w,=P0O Kak pa3auyiHble COOBI-
THA, 3agaiiTe cebe Bompoc: «Uro Bepoaruee OO unu PP »? OTBeT siceH cpa-
3y: 3TU cOOBITHA PABHOBEPOATHEI. A Terneps crupocuTe ceba: «UTo BeposATHee
OO0 unmu OP »? OTBeT TakKe sceH cpady: OP. BoT *MeHHO II03TOMY MBI pac-
CMaTpPUBaJM YeTbIpe PaBHOBO3MOXKHBIX cobblTus o, =00, o,=O0P,
o, = PO, o,= PP.

IIpumep 3.3. HaiiTi BEepOATHOCTH TOro, YTO MPH OAHOM IIO0AOPACBIBAHHUH
JBYX OJUHAKOBBIX UI'DAJBHBIX KOCTEH, CyMMa BHIIABIINX HA HUX OYKOB OY-
JleT: a) He MeHbIIe 5; 6) 6osbiie 12; B) KpaTHa 5.



Yacts 1. 3agaum no Teopuu BepoaTHOCTEH

Pewenue. B 3agauax Takoro tTumna yao0HBI Pa3JMUHbBIE CXe€MBbI, TabJInIbI
U T.I., 4TOOBI YA00HO GBLIO MEPEUYUCTATh BCe 0e3 UCKJIIUEHUs Pe3yIbTaThbl
onbiTa. MBI BOCIIOJIB3yeMCS TEM, UTO PEe3yJIbTATHI HOAOPACKLIBAHUA ABYX KY-
OMKOB MOXKHO IIPEACTABUTH B BUE TaOIUIIBI:

KOCTb
1 1 2 3 4 5 6
2
1 1+1 1+2 1+3 1+4 1+5 1+6
2 2+1 2+2 2+3 2+4 2+5 2+6
3 3+1 3+2 3+3 3+4 3+5 3+6
4 4+1 4+2 4+3 4+4 4+5 4+6
5 5+1 542 5+3 5+4 5+5 5+6
6 6+1 6+2 | 6+3 6+4 6+5 6+6

B 36 siueitkax sToii TabauIbl peacTaBaeHb! Bee (N) ajieMeHTapHBIE HC-
XO0JbI JaHHOTO ucnblTaHudA. fcHo, uTro N =36.

Il oTBeTa Ha BOIIPOC &) MOACYNTAEM YUCJIO M BJIEMEHTAPHBIX COOBITHIH,
DY NOSIBJIEHUHU KaXKJIOT'0 U3 KOTOPBIX CyMMa YHCJIa OYKOB Ha 00eUX KOCTAX
Oyzer He MeHbIe 5 (coobiTHe A). U3 Tabauiel HaxoguM, uto m =30. OTme-

THM, 4YTO OBICTpee IOACUHUTATh UYHCJO HeOJArONpUATHBIX HUCXOmOB: 1+1,

1+2, 143, 2+1, 242, 3+1. CnexoBarensHo, P(A) 222 =% ~0,83.

Jlns orBera Ha Bompoc 6) YHUCJIO m 3JIeMeHTapHBIX COOBITHH, IIPU MOAB-
JIEHHH KaXXJI0T0 M3 KOTOPBIX CYyMMa BBINABIINX OYKOB Oosibiie 12 (cobbiTHE

0

B) paBHO HYJI10. 3HAYNUT, HCKOMAasA BEPOATHOCTHb paBHa HyJi0: P(B) = 36 =0.

IIns oTBeTa Ha BOIPOC B) UHCJIO M 3JIEMEHTApPHbIX COOBITHI, MPH MOAB-
JIEHMU KajKJ0ro U3 KOTOPhIX CYMMa BBHINABIINX OYKOB KpaTHa 5 (coOniTHe C)

paBHO 7 (3T0 uncio HalaeHo no tabaune. [Togcuuraitre camu!). 3Hauur, uc-
7

KoMas BeposaTHOCTb paBHa: P(C)= % ~0,194. OrBer: 0,194.

IIpumep 3.4. Ha copeBHOBaHMAX MO IJIaBAHUIO CPeAU YYaCTHUKOB IIO
KpebuIio pasbIrPLIBAIOT IJIaBaTeJIbHBIE JOPOXKKH, 10 KOTOPHIM CIIOPTCMEHaM
[IPeACTOUT NPOIIbITh. IIyCTh cpeau yuacTHUKOB 3amubiBa Ha 100 M yuact-
BYIOT 8 ILIOBIOB: ABa N3 KoMmaHAbkl Poccuu, Tpu U3 KoMaHAbI 'epMaHuy u o
onuomy u3 ®pannuu, Bensrun u Uraauu. Haligure BepoATHOCTH TOTrO, YTO
npencraBuTe b Poccuu OyAeT MJILITH 10 IePBOM JOPOXKKe.

Pewenue. Beibepem ciaenyroiyo mMojenb. I1o nmepBoil goposkke MOXKeT
IJIBITh J1060H m3 8 cnoprcmenoB. Ilonyuaem 8 ucxon0B pacupefeseHUs
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3. IIpuMeHeHME KJIAaCCUYECKOTO0 OIIpeJesIeHUs BeDOITHOCTHU

CIIOPTCMEHOB Ha NepBoii mopokke. Cpeay 3THX MCXO0A0B — JBa Oyarompu-
ATHBIX, IIPY KaXKJOM K3 KOTODBIX II0 IIePBOH JOpOoxkKe OyAeT IJIBITH IIpej-
craBuTtesb Poccuu (cobuiTie A). Bece ncxoabl paBHOBO3MOXKHEL: paclipejele-

HUe IOPOKeK IPOMCXONMT II0 pedyabTaTaM xepebbéBku. CieoBaTesbHO,

2
HMCKOMAas BepOSTHOCTh PaBHA P(A) = 3 =0,25. OrBer: 0,25.

B GoJiee CII0MKHBIX CayYadaX IJs IMOACUYETA OOIIEero 4ucja MCXOA0B «OIIbI-
Ta» MU OO0IIero 4ucJja coObITHUH, OJIarolpUATCTBYIOIINX paccMaTpUBaeMOMY
COOBITHIO, UCIIOJL3VIOT BCero asa npasuiaa: IIpaBuio cymmsl u IIpasuiao
npou3sseneHuda. PaccMOTpuM aTH IpaBuJIa IOAPOoOHee.

3.1. NpaBuno cymms!

CHauasia NosACHAONIUHN npumep. IlycTh BaM NpeACTOUT clejaTh BbIOGOD
OZHOI0 TEeHHHUCHOTO MA4Ya, ecau uMeerca 4 maua ¢upmsel Dunlop, 6 maueit
dupmel Slazinger u 4 msiua ¢pupmel Penn. CKOJIBKUMH crioco0aMu BBl MO-
»eTe BpIOpaTh oguH Msau? OTBeT mMOUYTH oueBUJeH — 14-10 cnmocobamu, IO-
cKOJNbKYy 4+6+4=14. 9ror pesyabTaT — cyMMa (IIOJy4YeH CJIOXKEHHEM).
AHAJIOr'MYHO U B 00IIIeM cJrydae.

dopmyanpoBKa NpaBuja cymMMsbl. IIycTh eCTh TpM MHOKECTBa JJIEMEH-
TOB A= {al,az,...,an} > B= {bl,bz,...,b

m} HC:{cl,cz,...,ck}, IIPUYEM B MHO-
JKecTBe A COEpKUTCA 7l 3JEeMEHTOB; B MHO)KeCcTBe B — m 3jieMeHTOB U B
MHoOxKecTBe C — k synemeHTOB. Toraa BHIOpATh OMHUH 3JIEMEHT U3 MHOYKECTBA

A, niau u3 B, nau u3 C MoxxHO n+m+k crocobaMu.

IIpumep 3.5. AHaTosmii XoueT BbIOpATH LIBETOK M3 PO3 U XPU3aHTEM.
HsBecTHO, uTo uMeeTcsa 50 pos u 40 xpusanTeM. KakoBa BEpOATHOCTH TOTO,
yTo AHaTOJIMH BbIOepeT Xpu3aHTemy? Pe3ybTaT OKpyTIJnTe 10 COTHIX.

Pewenue. IIoOHATHO, YTO YHCJIO ¢cIOCOOOB BRIOOpA OAHOIO IIBETKA PaBHO
50+40=90. 3roT pe3yabTaT cjaeayer U3 npaBuia cymmel. Utak, obiiee yuc-
JI0 crtoco6oB BeiOopa paBHO 90: N =90. Yuciso 61aronpuaTCTBYIOIIUX CIIY-

4
yaeB — 40. I[ToaToMy HCKOMasa BepOATHOCTh PaBHA §-00~ ~0,44 . OTBer: 0,44 .

IIpumep 3.6. O6 yueHNKaxX HEKOTOPOroO KJacca U3BeCTHO, uTo 10 yueHu-
KOB 3aHUMAalOTCA B OMOJIOTMYECKOM KDYyXKKe, 8 — B MaTeMaTHYeCKOM
KDY)KKe, OCTaBIIMecA { YYeHUKOB 3aHMMAIOTCA B MY3bIKAJbHOM IIIKOJIE.
YuuTtesp IMONPOCUJ YyUeHMKAa IIPUHECTH KJAaCCHBI# »KypHaj. KakoBa Bepo-
SITHOCTH TOT'O, YTO KYPHAJI IIDUHECET YUEeHUK, KOTOPBII 3aHUMAaeTcd B MY-
3BIKAJIBHOM 1IKOJIEe?
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Yacrs 1. 3agaun no reopun BepoaTHocTet

Pewenue. I3 ycnoBus 3asa4yu cjefyeT, YTO JKYPHAJ MOKeT IPUHECTH
060t u3 10+8+7=25 yuenuros. CiegoBaTesibHO, 00IIIee YHCIO BapHaH-
TOB BbIOOpa yueHHKa paBHO 25: N =25. 9T0T pe3yJbTar cjelyeT U3 IpaBH-
Jla CJIOKEHHA. B My3bIKAJBHYIO IIKOJIY XOAAT 7 YYEHHKOB. BHétm'r, HUCKO-

Masi BEPOATHOCTH PaBHA 575— =0,28 . OrBer: 0,28.

IIpnmep 3.7. B ueMnuoHaTe Mo rEMHACTHKE y4acTByIoT 50 crnopTcMe-
HOK: 18 u3 Poccun, 14 us Ykpaunsl, octajabHble — u3 Bemopyccun. Ilopa-
JOK, B KOTOPOM BBICTYIIaIOT THMHACTKH, onpejesercd Kpeduem. Haiigure
BEPOATHOCTH TOT'O, YTO CIIOPTCMEHKA, BEICTYNAIONAA IePBOii, OKAXeTCs U3
Besopyccum.

Pewenue. Ilockonbry Tpebyercsi BoiOpaTh OZHY rHMHacTKy u3 50, To
obmee uncygo ucxogos paBHo 50. HaitgeM umcisio cnoprcMeHOK u3 Besopyc-
cun: 50-18-14=18. TpebyeTca BuiOpaTh OAHY CIODPTCMEHKY M3 Beiopyc-
CHH. ITO MOXKHO cZesaTh 18 cnmoco6amu. CieroBaTeIbHO, ICKOMAsS BEPOSAT-

HOCTb P = % =0,36. OrBeT: 0,36 .

3.2. MNpasnno npon3seneHns

OnsATh pacCMOTPHUM MOACHAKIIUM mpumep. IIycTs BaM HpeACTOUT Cle-
JIaTh BBIOOP OZHOTO TEHHHCHOrO MAYa, OJHOM TEeHHHCHOH paKeTKH, OLHOMI
TeHHHMCHOU MalkH, ecau uMmeerca 4 msaua dupmel Dunlop, 2 maua dpupmsel
Slazinger, 2 paketkn dupmsul Slazinger, 1 pakerka ¢pupmbr Head u 2 maii-
KK (upMmel Lacoste. CKOJbKUMH cmoco0aMH Bbl MOXKETe€ BhIOpATH TPOMKY
(mau, pakemka, maitka)?

Pewenue. 3neck pazodparscs cioxkHee. IIOCKOJIBKY IO YCJIOBHIO IJisi
cJy4YaiHOTO BHIOOpA TPOMKHM IPEIMETOB (MAY, paKemKa, mallka) GupMma us-
roTOBHUTEJIb He Ba)KHa, TO V Hac uMmeercd 6 Maueit, 3 pakeTKn U 2 MalKH.
CuauaJia BeiOepeM napy (paketka; Mmad). I1s 3Toro coctaBuM TabniLy.

Howmepa
MAYen
Homepa 1 2 3 4 5 6
PaKeToOK
1 (1,1) 1, 2) (1, 3) (1, 4) (1, 5) (1, 6)
2 2,1) 2, 2) (2, 3) (2, 4) (2, 5) (2, 6)
3 (3,1) (3, 2) (3, 3) (3,4) (3, 5) 3, 6)

M=l BUAMM, 4TO Bcero umeerca 6x3=18 BoamMoKHOCTe# BBIGOpa mapbl
(MsA4; paKeTKa).
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3. HpnmeHeHne KJIACCHYECKOrI'o onpeaeeHNsA BEPOATHOCTH

Temneps A KasKI0M Mapsl MBI MOXK€M BLIOpaTh OZHY U3 ABYX Maek. Ilo-
JyYUM, OYEBUAHO, 36 Tpoek (MAY, pakemka, mailka) , TO eCTb HICKOMBIH pe-
3yapTaT — mnpousBeseHne: 6x3x2=36 (monyueH ymMHOKeHHeM). AHAJO-
THYHO U B 00II[eM cJIy4ae.

®opMyIMPOBKA NPaBHJIA MPoU3BexRenus. ITycme ecmb mpu MHONcecmea
snemenmos A={a,,a,,...,a,}, B={b,b,,....b,} u C={c,¢;,...,c,}, npuuém

8 MHONcecmae A co0epicumcs n ILemenmos; 6 mHoxecmee B — m anemen-
moe u 8 muoxucecmee C — k anemenmos. Tozda momrHo évibpameb mpoilky
anemenmos (a, b, c) max, umo dna Ka#A020 snemenma a u3 A MOMHO bl
6pams 1060l anemenm b us B u nocae amozo moxucHo 6blbpamsb 10000 3.1e-
menm ¢ u3 C. Imom 6vL60p MONHO 8bLNOAHUMb NX M XK cnocobamu.

IIpumep 3.8. IlopaGpocunm 4 oguHakoBble MOHeThl. Haiifure BeposaT-
HOCTh TOTO, UTO BBINAJET XOTsS OBl OJUH «OpEJI». Pe3ysibTaT OKPYTJIHATE AO
COTBHIX.

Pewenue. IIpu 6pocant MOHETBI MOJKET BBHIIIACTh OAHA U3 ABYX €€ CTO-
POH: «OpE€JI» MM «pemKa». [103ToMy ¢ mMOMOIIbIO TPaBUJa IPOU3BEJEHUSA
MO’K€E€M BBIYHCJIUTH OOIlee YMCJIO BCeX BO3MOXKHBIX MCXOJOB: AJIA KaxKIOH
MOHeTH — JBa BAPUAHTA, CJIEJOBATEJNHHO, IJIA YETHIPEX MOHET IOJIYUHMM
2x2x2x2=16 BapmanToB. Takum o6pa3om, oblliee YUCJIO UCXOA0B mMoaAGpa-
ChIBAHMA YeTHIPEX MOHET paBHO N =16 . BeIUHCINM YHCJIO HCXOJ0B, B KOTO-
PBIX €CTh XOTs ObI OMH «OPEJ». [[J1s1 3TOrO IIpeicTaBUM cebe IpUMep UCXO-
Jla Kakoro-im6o noabpaceiBaHUs, 0603HAYasA «OPEJI» — 0 M «PEUIKYy» — p:
(p,p,p,0) unu (0,0,p,0) u T.1. Teneps BUAHO, UTO PE3YJIBLTAT «OPET» GyaeT

BO BCEX MCXOJaX, Kpome ofHoro: (p,p,p,p). UTak, MBI HAILIK, YTO YHUCIIO

0J1aroIpUATCTBYIOINUX UCX0J0B paBHo 16-1=15: m =15 . CnegoBarensHo,

MCKOMAas BEPOATHOCTDL PABHA OTHOLLIEHHIO 15 =0,9375~0,94 . OrBer: 0,94 .

3ameuanne. Eciii B OZTHOM U TOM »Ke OIIBITE HEKOTOPOE COOBITHE A MOXKeT
IIOBTOPATHCA U TPeOYyeTCsa BHIICHUTD B CKOJIBKUX CJydYasxX coObITHEe A MOAB-
JiAeTca X0Td ObI OAMH Pa3, TO YaCTO ONIPEeJAIOT B CKOJbKUX CIYYaAX COOhI-
THe A He IPDOM30ILJIO BOBCE H.3aTEM IIOJYUEHHOE YHCJIO BEIYUTAIOT U3 ob1Iie-
T'0O YHMCJIa UCXOHO0B, IIOCKOJIbKY CIIPaBEAJINBO PABEHCTBO

N:(cofibzm ue A He npouzowno |+
no(4)

+| cobbimue A npouzowno xomsa 6l 00uH pa3s
m(4)
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Yacrts 1. 3agauu no reopuu BeposTHOCTEH

ITpumep 3.9. B cayyaiiHOM 9KCIepHUMEHTe IPaBUILHYI0 MOHETY IoAGpa-
CHIBAIOT IATL pa3. HaiiiuTe BEpOATHOCTH TOrO, UTO «OpPEJ» BHINALET XOTH
ObI 01UH pa3. Pe3ynbTaT OKpyrinTe 4O COTHIX.

Pewenue. IIpu noa0pachbIBaHUHU ATH MOHET BO3MOYKHO
2x2x2x2x2=2° =32 paBHOBO3BMOKHBIX HMcxoga: N =32. Uuciao 6;aro-
IPUATCTBYIOIIUX HCXOAOB, IPH KOTOPBIX <<c$pé.71» -BBITIAJET XOTS GBI OJUH

pas, paBHo m=32-1=31. CiegoBaTelbHO, HCKOMAas BEPOATHOCTH

P=% =0,96875~0,97 . Oreer: 0,97.

ITpumep 3.10. B ciyyaiiHOM sKCIEepHMEHTe OpOCalOT TPH HUIPaJIbHBIE
kocTu. Haliaute BeposaTHOCTH TOro, uto B cymMme BhimageT 10 oukos. Pe-
3yJIbTaT OKPYTJIUTE 1O COTHIX.

Pewenue. [Ipu 6pocaHun Tpex UTPAJIBLHBIX KOCTEH, [I0 MPABUJY IPOHU3-
BeJleHUs, BCETO MOYeT ObITh 6x6x6=216 9JIEMEHTApPHBIX HCXOJ0B:
N =216.

Haitnem uncio m 6JaronpusiTHBIX HCXOJ0B, IIPH KAXKJOM H3 KOTOPBIX
BeinagaeT cymma B 10 oukoB. Ilompo6yeM IepeuucanuTs BCe CIydYan. ITa CH-
Tyanusa 6oJee CJIOKHAA U HYKHO ObITH BHUMAaTEJILHEe.

IlycTs Ha mepBoil KOCTH BhIIAJIO 1 OYKO, TOTAA Ha ABYX APYTHX KOCTAX
JNOJIPKHO BBINACTD 9 oukoB. [Tosyuaem ciaeayroiiue HCXOABI: 1+3+6, 1+4+5.
MbvL sbinucvisaem caazaemvie no 603pacmManuio, ¥mobbl NOMOM yuecmsv pas-
JUYLHbLE CNOCOObL PACNONONCEHUSA FSMUX CAAZAeMbLX U 4Mmo0bl 8 danbHeilulem
u3bexcamsv noemopos. B nanHoM cjyudae Bce cjiaraeMble Ka)KIOM M3 CYMM
pas3JIMYHbI, I03TOMY I10 IPAaBUJIY TPOU3BEJEHUA JJIA KaKJ0M CYMMEI IOJIY-
yaeM 1o 6 ucxonos. B camom nene, ana cymmel 1+3+6 ciaraemoe 1 MoxkHO
IIOCTaBUTh Ha OJHO U3 TPEX MECT, cjaraeMoe 3 Ha OJHO U3 ABYX OCTABIIUXCS
MECT M cjaraemoe 6 — Ha eIMHCTBEHHOE OCTaBIleecs mecTo. Bcero moJayua-
em 3x2x1=6. AHanoruuHo u aAas cymmel 1+4+5, MoxxeM MmoJiyuuTs 6 pas-
JUYHBIX UcXoA0B. (ITose3aHo BEINHCAThL UX BCe, UYTOORI €IIl€ pa3 YBUAETh, KaK
paboTraeT npaBuJo npousBeaeHus.) Urak, ¢ 1 umeem 12 cmoco6oB.

IIycTh HA MEPBO# KOCTH BHINAJIO 2 OUYKAa, TOTJa HA ABYX APYIHUX HOJIKHO
6bITb 8 oukoB. [lonyuaem 2+2+6, 2+3+5, 2+4+4. OuaTs gvinucvi8aem caa-
zaemvle no eo3pacmanuro. Cymma 2+3+5 MoKeT OBITH HOJIYYEHA IIECTHIO
Pa3JIMYHBIMH CIIOCO0aMH (9TO MBI YoKe CUUTATH). A BOT cyMMy 2+2+6 momay-
YUTh IIECTHIO cllocofaMU He yAAacTCs, IMOCKOJbKY B HEH €CTh OAWHAKOBLIE
cnaraemble. Ciaraemoe 6 MOKHO IOCTABUTh HAa OJHO U3 TPEX MeCT, a JABa
JPYTUX cjJaraeMbIX TOJBKO Ha OAHO ((baKTHUYECKH Ha JIBa, HO 3TH CJIy4Yau He-
Pa3IuuYUMbl, MOCKOJBKY CjlaraeMble OJMHAKOBbIE). AHAJIOTMYHO, CYyMMY
2+4+4 MOXXHO IOJYYHUTh TOJIBKO TpeMsA criocobamu. (BeimumiuTe 3TH Croco-
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3. IIpuMeHeHHE KJIACCUYECKOTO OIIpe/ieIeHU S BEePOATHOCTH

ObI, 4TOOBI YBHIETh KAK OHHM II0JYYAlOTCS Ha npakTuke). Urak, ¢ 2-Mda ou-
KaMH ToxXe nMeeM 12 crmoco6oB.

IIycTh Ha mepBOil KOCTH BBINAJIO 3 OUKAa, TOTJa Ha ABYX APYTUX JOJKHO
ObITh 7 OuKOB. OIIATH BbinuUCbIBAEM caAzaeMmble no do3pacmaHnuio. Ilorydaem
3+3+4. O6paTure BHUMaHHUE, YTO OOJIbIIIE KOMOMHAIIMHA HET, IOCKOJIbKY He-
BO3MOYKHO MOJIYUYUTh CYMMY 7 ¢ IIOMOIIBIO BO3pacTamIux ciaaraeMsix. (Ec-
JIU B3SATh, HAIIpUMEpP, 3+5, To MOTOM AOJIXKHEI HAIMUCaTh 2, HO 2 < 5 # mo-
9TOMy eé HamucaTh Heab3fi.) Cymmy 3+3+4 MOXHO MHOJYYUTH TPEMHA
cnocobaMu, paccy»KJas Tak JKe KaK U B ITpeAsiayIieM caydae. Urak, ¢ 3-Ma
ouKaMu nMeeM 3 criocoba.

Ecnu Ha nepBoii KocTHu OyaeT BbInagaTh 6oJiblliee, YeM 3 YHCJIO OYKOB, TO
MbI He CMOJKE€M JOIIOJHUTH 3TO YHUCJIO OUKOB BO3PACTAION[MMH CJIaraeMbIMH.
Taxum oOpasom, mnony4aeM 4YHCIAO OJATONPUATHBIX HCXOA0B, PaBHOE

12+12+3=27, 10 ectb m=27. CuemoBaTelbHO, MCKOMAas BepPOATHOCTH
=ﬁ:£=l=0,125 . OrBer: 0,125.
N 216 8
IIpumep 3.11. Arapeii BeIOMpaeT TpexsHauHoe ynucao. Halaure Bepoar-

HOCTB TOT'O, YTO OHO JeJHTCA Ha 33.

Pewenue. CHauasa Hy’KHO HAaHTH KOJIHUECTBO TPEX3HAUYHKIX uHces. Ha
MecTo eguHuI ectb 10 nmperengenTos: 0, 1, 2,..., 9. Ha MecTo gecaTkoB —
To2Kke 10, a BOT Ha MecTO coTeH — 9, MOCKOJIBKY YHCJIO COTEH He MOYKeT paB-
HATBHCA HYJIO B TDEX3HAYHOM ymcJe. Takum ob6pasoM, mo npaBuIy IIPOU3Be-
neHusd nosydaeMm Bcero 10x10x9=900 tpéxsHauHbix yucesn: N =900. Te-
nephb MOACYUTAEM, CKOJIbKO U3 HUX JeJUTCA Ha 33. 31ech yA00HO UCXOQUTH
U3 IIOHATHA KpaTHoro. Jlioboe unucio, kpatHoe 33, umeer suz 33k . Haiinem
BCe TaKHe HaTypaJsbHble Yncia k, uto 33k ecTh TPEX3HAYHOE YHCJIO, TO €CTh
100<33k <999 . "3 aroro HepaBeHCcTBa (Je/A BCce ero yjeHbl Ha 33) HaXo-

100 999 1 9
UM ——<k<——<3—<k<30—. CraenoBaTeJbHO, OBJIETBOPSAIO
A 733 33 "33 33 8 YAOBICTBOPSIOT
TOJIbKO umucia 4, 5, ..., 30. CupammuBaercs, a CKOJbKO 3xech uucen? OTser

TakoB: 30-4+1=27 uucei.

Ecnu Tpebyerca y3HATh, CKOJBKO BBEINKCAHO MOCJIEJ0BATEIBHEIX HATYPAJIbHBIX
uucenrornpom: n,n+1,n+2,...,m, ro orBer Ha Bonpoc TakoB: M —n+1 uueo.

Temepb, 1O ompeeNeHUI0 BePOATHOCTH COOBITHA, IOJy4aeM
27
P=—-=0,03. Orser: 0,03.
. 900
Ilpumep 3.12. Tenesusop y CBeTs! CIOMAJICs U IOKA3bIBAET TOJIBKO OJUH
CAy4aiHbIM KaHaJ. CBeTa BKJIOUaeT TeJeBU30p. B 3To BpeMs 1o 9 kaHaIaM
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Yacts 1. 3agauu no reopuu BeposaTHOCTEH

n3 30 moxassIBalOT HOBOCTU. HaiimuTe BepOATHOCTH TOro, uro CBera moma-
JleT Ha KaHaJl, Iie HOBOCTH He UIYT.

Pewenue. CHavasia HYy’>KHO IIOHSATH, YTO (aKTUYECKHU He BasKHO, UTO Te-
JIEBH30D CJIOMAJICA, a Ba)XHO TO, YTO OH IOKAa3bIBaeT TOJBKO OAUH KaHAaJl.
Yro6e1 CBeTe He MONacCTh Ha IIPOCMOTP HOBOCTEH, HYHO, YTOOBI OHA ITOIAJIa
Ha ofuH U3 21 KaHaJIOB, MOCKOJbKY Beero Kanauos 30, a HOBOCTH UAYT 110 9
kaHauaM. To ectp «n00uMBIX» CBeToll KaHaJIOB UMeeTrcs 21, a Bcero KaHa-

n0B 30. Takum o6pasom, Bcero ucxogos N =30, a 6naronpusaTaeix m=21.
7

21
CnenoBaTesIbHO, HCKOMAs BEPOATHOCTDL PABHA OTHOIIIEHUIO % = —1—6 =0,7.

OtseT: 0,7.

IIpumep 3.13. MoHety 6pocusu 3 pasa. HaiiiuTe BepOATHOCTE TOTO, YTO
IIPH NEePBHIX ABYX OpOCaHUAX BBINAJIA OJHA U Ta »Ke CTOPOHA MOHETHI.

Pewenue. PaccMOTpUM OIIBIT, COCTOAIMN B IIEPBHIX ABYX OPOCAHUAX
MoHeThl. KosndectBo mcxomoB N paBHO UeTHIpEM: OpeJi-opeJ, PpeIllKa-
pellKa, pellKa-opes, opeJi-penika. KojinuecTBO 6JIaronpUATHLIX UCXOA0B M

paBHO AByM. Takum o6pa3oM, MCKOMas BEePOATHOCTh PABHA OTHOIIEHUIO
id :g =0,5. OrBer: 0,5.
N 4

3amMeyaHHe. YCJIOBHE 3TOH 3aJauydl MOXKHO CHOPMYJIUPOBATH YYTh IO-
Apyromy:

Monemy 6pocunru 3 pasa. Haildume 8epoamHocme mozo, ¥mo npu nep-
8bLx 08Yyx OpPOCAHUAX 8blNALA 00HA CMOPOHA MOHEMbL, @ NPU MPEmbem —
opyzas.

31eck, KOHEUYHO, HAJl0 PAaCCMATPUBATh OIILIT, COCTOAIINI B Tpex Opoca-
HUAX MoHeThbl. KosnuecTBo ucxomoB N paBHo 8. KoauuecTBo 6aronpusar-

HBIX UCXOJOB m paBHO AByM. Takum o0pa3oM, HICKOMasA BEePOATHOCTh PaBHA

m 2
OTHOILIEHUIO E:g =0,25. Kak u cjeqoBaJjio 02XUAaTh, OTBET 3aJa4y U3Me-

HUJICA. 3aMeTUM TaKKe, YTO ecJIM MOHeTy Gpocuyiu He 3 pa3a, a, HallpuMep,
103, To oTBET He UBMEHUTCH, TAK KaK BCE paBHO PACCMATPHUBAETCA OIILIT, CO-
CTOALIUH B IIEPBLIX TPeX OPOCAaHUAX.

HNHTepec BbI3LIBaET 0000uWeHue IPeAbIAYILEeH 3agaun:

IIpumep 3.14. Ilycts MoHeTy Gpocusau n pa3. Haiitu BeposaTHOCTH TOrO,
YTO IepBble m OpocaHU 3aKOHYUINCH OAUHAKOBO. (3gech m<n .)

Pewernue. PaccMOTPHUM ONBIT, COCTOAINIHI B IIePBLIX M GPOCAHUAX MOHe-
Tel. KommdecTBo mcxonos paBHo 2™ . M3 HUX GIaronpUATHBIX POBHO 2 (Bce

2 1
OpJIbI MU Bee pemiku). Takum o6pa3om, MoJy4aeTcss OTBET: o 27,
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3. [IpumeHeHue KJIacCU4eCKOro onpesesieHNs BePOATHOCTH

O6paTyM BHHMAaHHE, YTO MTOrOBLIM OTBET HE 3aBUCHUT OT OOILEro 4mcja
6pocanuii n. Oreer: 2' ™.

3.3. 3apaun Ha BbINUCNIEHUE BEPOATHOCTEN

1. Koas BmiGupaerT TpexaHauHoe uyucjo. Haiigure BEepOATHOCTHL TOTrO,
YTO OHO JeJINTCA Ha 4.

2. Amnpeir BeIOUpaeT TpexaHauHoe uuciyo. Haligure BepoATHOCTH TOrO,
yT0 OHO JesuTcda Ha 10.

"3. BoBa BbiOMpaeT Tpex3HauHoe YucJio. HaliiuTe BeposATHOCTH TOI'O, YTO
OHO JeauTcsa Ha 49,

4. JTamia BeiGUpaeT YeThIPpEX3HAYHOE Yuco. HallguTe BepoATHOCTh TO-
ro, YTO OHO AeJHUTCA Ha (3. PeayabTaT OKpPYIJIUTE O COTHIX.

5. Mama BeibupaeT yeThIpéx3HauHoe uncio. Haligure BepOATHOCTDL TO-
ro, 4TO-OHO JeJIuTcAa Ha 125.

6. Karsa Bribupaer deThIp€x3HauHOe uucJg0. Halaure BepOATHOCTH TO-
ro, 4YTO OHO feJjuTrcsa Ha 479.

7. TeneBusop y MapuHbl ciioMajiCA U NMOKAa3blBaeT TOJBbKO OAUH CJY-
yaiHbIi KaHaJ. MapuHa BKJIIOUAeT TeJeBU30p. B 3To BpeMs 110 BOCBMH Ka-
HajlaM U3 NATUJECATH MOKa3bIBalOT KMHOKoMeauu. Haiifure BepoOATHOCTh
TOro, uTo MapuHa nonajieTr Ha KaHaJj, e KoMequs He UAeT.

8. TeneBusop y I'teba coaomasics ¥ MOKA3bIBAeT TOJBLKO OAUH CJIydaii-
HBIYM KaHaJ. I'1e6 BKJIIoUaeT TesieBU30p. B 3TO BpeMs 10 BOCBMH KaHaJiaM U3
COpPOKa IOKa3bIBaloT KMHOKOMeauu. Haiigure BepoAaTHOCTH TOro, 4to I'ye
MOIAajeT Ha KaHaJl, Te KoMeausa He UAeT.

9. TeneBusop y Camu cioMalicsa U NMOKa3bIBaeT TOJILKO OJUH CJIy4Yaii-
HBIH kKaHas. Carra BKJIIOYaeT TeJieBU30p. B 3To Bpemst 1o ABeHALIIaTH KaHa-
JiaM U3 TPUALATH NMOKa3bIBAaIOT KHHOKoMeauu. Haiaure BepoATHOCTD TOTO,
yTto Carma mmonageT Ha KaHaJl, Ie uaeT KOMeIus.

10. TeneBusop y ToJsu ciromasicss ¥ IOKa3bIBAET TOJIBKO OUH CAy4YadHBINA
kaHaJ. Tona BKJIoUyaeT TesieBU30p. B 5TO BpeMs 110 NATH KaHaJaaM U3 IATH-
JlecATH NoKasbiBaloT ¢yToos. HaiiguTe BeposaTHOCTh TOro, uTo ToJaA moma-
JeT Ha KaHaJ, rae ¢yT6os He umer.

11. B cay4aiiHOM sKcIepHMeHTe OpoCaloT ABe UrpajibHEle KOCTH. Haii-
AUTe BEPOATHOCTh TOTO, YTO B CyMMe BHINAZIET 5 OUYKOB. PeadyabTaT OKpyr-
JIUTE IO COThIX.

12. B c1yyaiiHOM SKCIIepUMeHTe OpocaloT TPH UrpajbHbie KocTH. Haii-
AUTEe BEPOATHOCTb TOI'O, YTO B CyMMe BeInazieT 16 oukoB. Pe3yabTaT OKpyr-
JIUTE IO COThIX.
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Yacrs I. 3agauu mo Teopuu BeposiTHOCTEIH

13. B ciyuaiiHOM dKCIIEDHMEHTe CUMMETPUYHYI0 MOHETY GpOCaioT TPH-
sapl. HaliiuTe BepossiTHOCTH TOTO, UTO OpeJI BhIMIaZeT POBHO ABa pasa.

14. B cayuaiiHOM sKCIIepUMeHTe CHMMETPUYHYIO MOHETY GDOCAIOT YeThl-
pexxnani. Halifure BepoaTHOCTD TOTO, YTO OPEJ He BHIMIAKET HU pasy. Pesyb-
TaT OKPYTJIUTE IO COTHIX.

15. B c1yuyaiiHOM 9KCIIeDUMEHTEe CHMMETPUUYHYIO MOHETY OpPOCaloT YeThI-
pexnnbl. HaliinTe BepOSITHOCTH TOTO, UTO OpeJI BRINMAJET XOTA 6bl OAUH pPaa.
PesynbTaT OKpyriiuTe 5O COTHIX.

16. B yemnuoHaTe o rumMHacTHKe ydacTByIOT 40 crmoprcMeHoK: 12 u3s
AprenTtunsl, 9 us Bpasunuu, ocranbueie — ua Ilaparsas. ITopsaok, B Ko-
TOPOM BBLICTYIIAIOT 'MMHACTKH, OIpeneJseTcsa Xxpebuem. Haiigure sepoAr-
HOCTBH TOTO, YTO CIIODTCMEHKAa, BBICTYyIIalOIlasa NepBoii, okakercda us Ilapa-
rBas.

17. B cOpeBHOBaHMAX 110 TOJKAHUIO AApPa YYaCTBYIOT 4 CIIODTCMeHa M3
AprenTusnsl, 7 cnoprcMenoB u3 Bpasunun, 10 cnoprcmenos ua ITaparsasa u
4 — u3 Ypyrsad. IlopsiioK, B KOTOPOM BBICTYIIAIOT CIIOPTCMEHEI, OIIpeAes-
erca xkpebuem. Halinure BEepOAATHOCTL TOr0, 4TO CIIOPTCMEH, KOTOPBLIN BbI-
CcTymaerT IIocJIeJHUM, oKakeTcs ua Ilaparsas.

18. HayuyHasa koH(MepeHIUA IPOBOAUTCA B 5 IHeil. Becero samianuposano
75 MOKJIa0OB — IepBhIe TPU OHsA 10 11 JOKJIam0B, OCTAJIbHBIE PACIIPeeeHbI
MIOPOBHY MEXKAYy UeTBEePThIM U MATHIM AHAMH. IIOpASOK HOKJIaI0B OIpene-
ngeTcA KepebbéBKoil. KakoBa BepOATHOCTb, UTO HOOKJIaA mpodeccopa M.
OKaKeTCs 3allJIaHMPOBAHHBIM Ha IOCJEIHUHA IeHb KOHGepeHIuHu ?

19. Koukypc ucnoaHureneil mnpoBoiuTcA B 3 AHA. Bcero sasBjeHo
55 BBICTYIJIEHUHA — IO OJHOMY OT KaXKJO# cTpaHbl. B 1epBuIii JAeHb
33 BBICTYILJIEHU A, OCTaJIbHbIE PacnpeneseHbl IOPOBHY MEXAY OCTaABIIMMUCH
nusamu. [lopanok BeICTYILIEHUH OIIpefienseTcs KepedbeéBKoil. KakoBa Bepo-
SITHOCTb, UTO BBICTYIJIEHHE IIPeACTaBUTEJIA PoCCHHM COCTOMTCHA B TPETHH
JeHb KOHKypca? ‘

20. Ha cemunap npuexanu 7 yueHbIx u3 Poccuu, 7 us IllBenuu u 6 us
Cepbuu. Ilopsaaok mokJgagoB ompenesndeTcs *KepeObéBKoil. Haiinure Bepo-
SAATHOCTH TOTO, YTO CeAbMBIM OKarkeTcdA AOKJaz yuyeHoro us IlIseiumu. o

21. Ilepen HayaJIOM IIEepPBOro Typa 4YeMIIMOHATA II0 TEHHHUCY YYaCTHUKOB
pa3bMBaIOT Ha UTPOBbIE MAPHI CAYYaWHBIM O0Pas3oM C 1I0MOLIbIO YKpebus.
Bcero B uemnuonare yuacTByioT 46 TeHHUCHUCTOB, CpeAu KOTOPBIX 19 yuacr-
HUKOB U3 Poccun, B ToMm uncyae ApocaaB UcakoB. Haligute BepOATHOCTD TO-
ro, uto B mepsoM Type fApocnas McakoB OyAeT UrpaTs ¢ KAKUM-JIH00 TEHHU-.
cucroM u3 Poccun?
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4, CTaTuCTUYECKUHA METOJ

22. B c6opHuke GuieroB mo xumuu Bcero o0 OuiaeToB, B 20 us HUX
BCTpeyYaeTcs BOIPOC 10 yrieBogoposaM. HalinguTe BepoOATHOCTh TOTO, YTO B
cay4aiiHO BHIODAHHOM Ha dK3aMeHe OujeTe HIKOJbHUKY AOCTAHETCH BOIPOC
I10 YIJIEBOZOPOaM.

23. B c6opHUKe OueToB o MaTemaTuke Bcero 20 6uneTos, B 13 U3 HuX
BCTpedaeTcd BOIpPOC MmO mpousBoxHoil. Haiinure BepOATHOCTH TOrO, UTO B
ciaydaiiHO BEIOpAHHOM Ha 9K3aMeHe OMJjeTe HIKOJBHUKY He JOCTaHeTCHA BO-
IIpoca 1o IIPOMU3BOLHOM.

24. Ha yeMInuoHaTe MO IPBLIXXKAM B BOJAY BBICTYIAIOT 25 CIOPTCMEHOB,
cpenu HuX 7 npeiryHoB u3 Poccun u 10 npeirynoB u3s Ilaparsas. Ilopsagok
BBRICTYIIJICHUI olpefessieTca KepebbéBkoi. Halaure BEepOATHOCTH TOrO,
YTO YeTHIpHAAUATEIM OyeT BHICTYyaTh NPBIIyH U3 Poccun.

4. CTATUCTUMECKUA METOA

PaccMOTpPUMM HHOI IOAXOJA K OIIPEJESIEHUI0 BEPOATHOCTH COOLITHA —
cmamucmu4eckuli memod onpenejeHUs BEPOATHOCTU COOBITHA, TO €CTh

nmogxon, KOTOpI:-IfI OCHOBaH Ha UCIIOJIb30OBAHHWH PE3YyJIbBTATOB 60JIBIIIOTO YMC-
., 1

Ja OMHOTUITHBIX UCIIBITAHUN .

B aTom cayuae 3a @epoammnocmb cobbimus NPUHUMAIOM OMHOULEHUE Yac-
momul nosaéaeHUA Habawdaemozo ucxoda Kk obujemy Luciy 6cex npoeedeéH-
HblLX UCNbIMAHUL.

Hamnpumep, nycTs B pedyastaTe npoBepku 1000 mukpodoHOB HEKOTOPO-
ro MpOM3BOAUTENSA D U3 HHUX OKas3bIBaloTCs OpakoBaHHbIMHU. Torma Mo:xHO
CKAa3aTh, 4YTO BEPOATHOCTh U3TOTOBJIEHUA JAaHHBIM IIPDOM3BOJUTEIEM MUKPO-
¢oHa xopoirero kKauecrBa (To ecTh 6e3 6paka), IPpUOJIUKEHHO PaBHA OTHO-

LIIEHUIO ——99—5- =0,995.
1000

ITycTs ompenenéHHOe cobpiTHE A IPOMCXOAUT N, pa3 B cepuu u3 N oxu-
HAKOBBIX MCHBITaHMIl. UuCI0 n, ecTeCTBEHHO HA3BATh YACMOMOU NOAE/Le-

Hus cobvimua A. Ilo yacrore nmoABaeHUsS COGBLITUS HEBO3MOXKHO CYIHUTH O
BepOATHOCTH 3TOro coobITusA. (TouHO TaK ke Kak O BeJIMUYMHe OLINOKU IIpHU

! C/10BO «CTATHCTHUKA» MPOMCXOIUT OT JATHHCKOIO «Status» — COCTOSAHHE JAeJa,
KOTOpPOe MOYXHO 0XapPaKTEePHU30BATHL COOPOM OIpPeNeIEHHOrO BHJa JaHHBIX, KOTOPbIe
n obpasyroT cmamucmuky cocmosarus Oen. TepMHUH «CcTaTHCTHKA» IMOABUJICA B
XVIII Beke.
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Yacts I. 3azauu no Teopuu BepoATHOCTEH

M3MepeHUH HeJIb3sl CYAUTH O TOUHOCTH 3TOro u3MepeHus.) Beé gesio B oTHO-
CHUTEeJBHOH YacToTe NMOoABJeHUs coObiTusi. Eciin, HaIlpuMep, U3BECTHO, YTO
paboOTHUK JoIlycKaeT Opak B pa6ore — uaroToBus 10 OpakoBaHHBIX U3fe-
JIUM, TO MBI HE CMOXKEM OLEHHTh KaueCTBO ero paborsl. HysXHO 3HaATB,
CKOJILKO BCero mazejuil oH cieaai. Eciam, Hanpumep, 20 usgenuit, To oH
IJIOXO0H pabOTHUK — KaxKJas BTOpas ero geTajb OpakoBaHHasA. Eciu xxe us-
rotoBJeHo 200 uagennii, To KauecTBO ero paboThl 3HAUNTEJIBHO BHIIIIE, & ec-
Jix UM On110 M3rotTosjieHo 1000 usgesnuii, To paboTa BHICOKOI'O Ka4ecTBa.

n, . .
OTtHomleHne szN (A) Ha3BIBAIOT OMHOCUMENbHOU Lacmomoi cobvi-

mus A B cepuu u3 N ucnbiTaHuit. BeposiTHOCTH coObITHA A paBHA (IIpubJIN-
SKEHHO) OTHOCUTEJBHOM 4acToTe cOOBITUA A IPU JOCTATOYHO OOJILIIIOM YHUC-
Je N IIpoBeI€HHBIX UCIBITAHUM.

4.1. CtaTuctnyeckoe onpeaeneHmne BepoATHOCTU

Bepoamuocmbyio cobbimus A nasvieaemcsa uucio P(A), k komopomy

cmpemumcs omHocumenbhas wvacmoma wy (A) noasienus amozo cobbimus

8 N ucnoimanusax, npo8odumvlx 6 00UHAKOBbLX YCA0BUAX, NPU HEOZPAHU-
YeHHOM Yseauneruu ywucaa N amux ucnotmaHnuii: wN(A)N—> P(A).
S

A )

N

IIpumep 4.1. CD>a6pmca BEIIyCKaeT cyMKu. B cpexHem Ha 190 kauecr-
BEHHBIX CYMOK IIPUXOAUTCA BOCEMb CYMOK CO CKPBITBIMU AedexTamu. Haii-
AUTE BEPOATHOCTH TOTO, YTO KYIUJIEHHAs CYMKa OKaKeTCs KaueCTBEHHOM.
Pe3yJbTaT OKPYIJINTE 4O COTHIX.

Pewenue. B tanHoi 3agaue NPUXOAUTCH UCIIOJIb30BATh CTATUCTUYECKUI
OAXOA K OIIpefesIeHHI0 BePOSTHOCTH. M3 ycaoBuA 3ajauM CIeAyeT, YTO B
cpeaneM u3 190+8=198 cymok KadecTBeHHHIMM aABJsANTCA 190, moromy,
yTo cKasaHo: na 190 cymok npuxodumcs 8 ¢ 6parxon, a e us 190 cymor 8
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4. CraTHCTUYECKHNH MeTOJ

¢ 6pakom. 3HAYUT, BEPOSATHOCTH TOTO, YTO KYIJICHHAS CYMKa OKaeTcs Ka-
. 190
YyeCcTBeHHOIl, paBHa P=——=0,96. OrBeT: 0,96 .
198 : A
IIpumep 4.2. IIpu ucneiTaHUK TPUOOPaA 0KA3aJI0Ch, YTO OTHOCHUTEIbHAA
yacToTa IOABJEHHA HeKadecTBeHHoro npubopa pasHa 0,05. Haiigure uncio
KCIIPaBHLIX MpuOopoB B mapTuu n3 500 npubopos.

Pewenue. B naHHOi 3ajadye MPUXOAUTCA TaK)Ke MCIOJbL30BaATh CTATH-
CTHUYECKHUI MOAXOMA M olpefelieHHe OTHOCHUTEJBLHONH uacToThl coOmiTuA. M3
) n,
IIPUBEAEHHOTO BBIIIE OINpeAEeIeHHA, MOXKeM HamucaTh 0,95=% , The
n, — KOJHUYECTBO MCIPABHLIX NPUOOPOB, KOoTOpoe u Tpebyerca HauTH. Ilo-

leq‘aeM n, =0,95x500=475. OrBer: 475.

4.2. 3apaym Ha BbiYUCNIEHMEe BePOSATHOCTEN

1. B cpeanem u3 1400 cafmoBBIX HACOCOB, IMOCTYIIHUBIINX B IIPOJAKY, 7
noarexaoT. Haligure BepOSATHOCTL TOTO, YTO OAWH CJYYAMHO BHIODAHHBIN
JIJIST KOHTPOJIS HacoC He NMOATEeKaeT.

2. dabpuka BBHIIyCKaeT CYMKH. B cpexHeM Ha 180 KauecTBEeHHBIX Cy-
MOK IIPHXOAUTCHA IIATHAAIIATH CYMOK CO CKPHITBIMU AedekTamMu. Hailinure
BE€POSTHOCTh TOT'0, YTO KYILJICHHAS CYMKa OKa)XeTcs KauyeCTBEHHON — 0e3
CKPBITHIX AedeKTOB. Pe3yibTaT OKPYIJINTE A0 COTHIX. .

3. B cpenuem n3 200 Besrocune 0B, MOCTYINUBUINX B IPOJAXKY, 4 HMEIOT
nedekT mo okpacke. Haiiaute BepOATHOCTH TOTO, YTO OJHH CJIY4YaWHO BbI-
OpaHHBI# BeJjiocuIe] He UMeeT Je(deKTOB II0 OKpacKe.

4. B HexoTopoMm peruoHe B TeueHue 120 aHeii B roagy OTHOCHTEIbHAas
YyacToTa JUBHEBBIX HoxkAe# cocraBuiaa 0,05. CkoJIBKO JHEH B 3TOM perHoHe
B TeueHne sTux 120 nueii He OBIJIO JIMBHEBBLIX HOMKIAEH?

5. B mexoropom peruoHe B TeueHne 200 aHeil B rogy OTHOCHTEJIbHAS
YacToTa rpo3oBbIX foxAen cocraBuiaa 0,09. CKoIbKO AHEH B 3TOM PErHOHE B
reyerne 3Tux 200 gHeit GbIIM IPO30BHIE AOMKIN?

6. B HeKOTOPOM ropofie ero »XKMTeJsIM IIOCTYIIalOT 3aKa3bl, CAeJaHHbIe
MU B MHTepHeT-Marasuue Amazon, u B cpegiem Ha 500 sakasoB nmpuxo-
auTcd 2 HeoOpOKaUeCTBEHHBIX: CO CKPBITHIMH AedeKTamu. Haiinure Bepo-
SITHOCTB TOT'0, UTO IIOJIy4YeHHbIN Bamu 3aka3s, OyzeT 6e3 CKPHITBIX JedeKToB.

7. B HexoTopoMm peruoHe B TeueHHe 210 gHeit B rogy OTHOCHTEJIbHAsA
yacToTa CHeromnasoB coctaBuia 0,2. CKOJBKO gHEH B 3TOM peruoHe B Teue-
Hue aTux 210 gHell mé cHer?
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Yacrs I. 3agauu no reopuu Beposarsocrei

5. UICNOJIb3OBAHUE KOMBUHATOPHbIX YUCEN

B Gonee clOMHBIX CAy4aaX AJA BBEIYMCIEHHS YHCJA HUCXONOB JAHHOI'O
HCIBITAHUA MOXXHO HCIIOJIb30BAaTh KOMOUHAMODPHbLE YUCAAQ, TIO03BOJIAIONIAE
HalTH YUCJIO MCXOJ0OB UCIBITAHUA B 3aBUCMMOCTH OT CHTyaluHu. Bcero ta-
KHMX YHCeJI [IeCTh: YUCJI0 P, IepecTaHOBOK N dJIeMEHTOB, YHCJIO0 A' pasme-

ieHu n 371eMeHTOB 1o k MectaM (k< n), uncao C; coueTaHUI U3 N BIeMeH-
ToB 1o kB (kR<n), IpuyYeM 3TH IepeCTAHOBKH, pPa3MeIeHHS U COUYETAHUS

paccMaTpHUBAaIOTCA KaK 0e3 y4éTra IOBTOPEHUS JAaHHBIX 3JIEMEHTOB, TaK u,
Haob0poT, C IOBTOPEHUAMHU. 3aMEeTHM, UTO IPUMEHEHHNE I'OTOBBIX CXeM IOA-
cueTa BapHMaHTOB (KOMOHMHATOPHBIX 4uceJ1) TpebyeT U3BECTHOrO OIBITA, KO-
TOPBIN NpUoOpeTaeTcA C YBeJHUEHHEM UKCJIA PEIlleHHbIX 3a/a4.

YacTo pesysabTaT HCIBITAHUS MOXKHO IIPEJCTAaBUTh B BHJAE HEKOTOPOIi
KOMOMHAI VY 3JIEMEHTOB, 3alTHCAHHBIX B BUJE IIOCJeA0BATEILHOCTY 3JIeMeH-
ToB: (a,b,...,c) KoMOUHaTOpHEIE UMCJa, IIEPEUYNCICHHbIe BbIIIe, IIOMOTAioT
HalTH KOJIMYEeCTBO TAKUX KOMOMHamuii. Byaem paccMaTpMBATh MOKA TOJIb-
KO TaKHe KOMOMHAIMM, B KOTOPBLIX He JOIYCKAIOTCH IIOBTOPEHUS 3JIeMeH-
TOB.

5.1. MepecTaHoBku 6e3 noaTopéHuﬁ

Paccmorpum npumep. IlycTs Tpebyercsa 4 OYKBEI 1, H, 0, b PACIIOJIOMXKUTH
B oauH pax. Hac mHTepecyeT BOmpoc O TOM, CKOJIBKMMH CIIOCODaMH 3TO
MOJKHO cAeJsiaThb. Ecju Imopsgok pacrnoJioxkeHusi 6ykB Ge3pasjiiueH, TO UX
MOJKHO PACHOJIOXKUTH OZHUM CIIOCOO0M, HAIIpUMeED, TAK KaK OHH HAITMCAHBbI:
A, H, 0, b. Ecaiu nopsAoK OYKB Ba)K€H, TO YUCJIO CIIOCOOOB MOKHO ITPEJCTAa-
BUTH B BUJIe CJIeAYIOLIel CXeMbl, KOTOpAas Ha3bIBaeTCsa 0epesom avibopa.

Mecmo 6yxeuvi .
Bcezo 4

Mecmo 6yxebt K.
Bcezo 12

Mecmo 6yxesbt o.
Bcezo 24

Mecmo Gyxevt b,
Bcezo 24

B camomMm gmene, nepByio OYKBY MOXKHO PaclOJIOKHUTH Ha OJHOM U3 YEThI-
pex MmecT. Bropyio — Ha jgo00oM u3 Tpex ocraBmiuxcsa. Bcero mosayuum

22



5. HUcnonp3oBaHrne KOMOMHATOPHBIX YHCEN

12 BapuanToB. Ilocje 3TOro TpeTbio 6YKBY MOXKHO PaCIIOJIOXKHUTH HA OZHOM
U3 IByX ocTaBuiuxca mect. Ilonyuum 24 BapuaHTa pacKkjaagku. V1, HakoHe1,
IOCJIeJHIOI0 OYKBY MOKHO IIOMECTHTH Ha OJHO OCTaBIIIeecs MeCcTo — BbIOOpa
y:ke Her! UTak, cymecTByeTr Bcero 24 BapHaHTa PACIIOJIOXKEHHUS YEThIpeX
OyKB.

Ecau 0600muTh 3ajjauy Ha cJy4ail mepecTaHOBOK 7 PA3JIMYHBIX 3JIEMEH-
TOB (6yKB) 10 n MecTaM, TO IOJIyYUM 4YucJ0 P, pasnuuHBIX BapUaHTOB, PaB-
Hoe n(n—1)(n—2)...2-1. 3To npousBeieHNe A KPATKOCTH 3alIMCH IPUHATO

3anuchIBaTh B Buze 1! (uuraercsa: «3H GaKTOpPHA»).
Taxum obpa3oM, obIiIee YHCJIO P, mepecTaHOBOK U3 1 3JIeMEHTOB 6e3 I10-

BTOpPEHUM paBHO n!:
P =nl!.

IIpumep 5.1. Ha 4 xapToukax HanmucaHbl OYKBEI J1, H, 0, b. OTH KaPTOUKH
pacKJIaAbIBaIOT Ha CTOJIe B pAA. KakoBa BEepOSTHOCTH TOTO, UTO IOJYYHUM
CJIOBO «HOJIb» ? Pe3yJIbTaT OKPYIVINTE A0 THICAYHBIX.

Pewenue. Bce uerThipe OykBHI pasjandyHbl. I[loaToMy cyIecTByeT
41=4-3-2-1=24 cnocoba ux packKjagku. Bce pacKjaJKy paBHOBO3MOYKHbI.
BaaronpusTHbIX packjaigok ogHa. CiiegoBaTeJbLHO, HA OCHOBAHHH KJIACCH-

YEeCKOro omnpeanejJeHnss BE€pPOATHOCTH IIOJYYHMM HMCKOMYIO BepOATHOCTH

P= —2%4— ~0,042. (dpobn i =0,041666...=0,041(6) mpu OKpyIrJIeHUH OO

TBICAYHBIX, TO €CTh 10 «COMHHUTEJIBHOIO» JECATHUYHOI'O 3HAKAa B pa3psale ThI-

csauHBIX gaér 0,042 u MBI nuoiemM i ~0,042). OtBer: 0,042.

IIpumep 5.2. Ha copeBHOBaHMSAX IO IJIABAHHUIO CPEJH YYACTHUKOB pa-
3BITPHIBAIOT ILJIaBATeJbHEIE JOPOXKKH, [0 KOTOPBIM IIPEACTOUT ILIBLITH
cnoprcMmeHaM. IlycTs cpean yyaCTHHKOB 3aIlJIbIBA YYAaCTBYIOT D ILJIOBIIOB:
ABa u3 komaHasl Poccuu u no ogaomy mu3 CIIIA, @paunuu u Uranuu. Haii-
JAUTE BEPOATHOCTH TOTO, UTO MpeAcTaBUTENN Poccuu GyAyT IJILITH 110 COCEN-
HUM JOPOXKKaM. |

Pewenue. IlnoBubl — pasauunble Jogu. IloaTomy cyljecTByeT
5!=5-4-3-2-1=120 cmoco6oB X IEePEeCTAHOBOK II0 JOPOXKKaM OacceifHa.
Bce sTu nepecTaHOBKY — PaBHOBO3MOXKHBI. Haitém unciIo 61aronpuATHBIX
HMCXOJI0B, TO €CTb UHCJIO BCeX BapHaHTOB U3 120 BO3MOKHEIX, B KaXXJOM U3
KOTOpbLIX IJI0OBIUBI U3 Poccuu miwIByT mo cocesHum goporkkam. Iloctymum -
TaK: CHayajJa HalJeM 4YHuCJI0 crnocoGoB BhIOOpa ABYX COCEAHHX OPOXKEK.
JTuX BapuaHTOoB 4: (12), (23), (34), (45). B Kaxka0M U3 3TUX CJIydyaeB HAIIUX
IIJIOBIIOB MOYKHO paclipefieJiuTh AByM#A ciiocobamu. Ilosnyuum 8 BapuanTos.
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Yacts 1. 3agaun 10 TeOpHH BEPOATHOCTEHN

BosbMeM oavH U3 9TUX 8 BAPMAHTOB U HalljeM YUCJIO criocoO0OB pacmpepeJie-
HHUSA OCTABHIMXCA TPeX ILJIOBIOB II0 TPEM MecTaM. ITUX ciocoboB 3!=6. Ta-
KUM o0pa3oM, AJIA KaXJOoro U3 8 BapHMAHTOB pacHpelesieHUs IIJIOBIIOB U3
Poccuu nmoayuaeM 6 pasjinMuYHBIX BAPMAHTOB paclpelesieHUs BCEX ILJIOBIIOB
o I0OPOKKaMm OacceiiHa, IpUYeM B KaXJIOM M3 9THX BapUaHTOB HAIIH ILJIOB-
1bI IJILIBYT IO cOCeTHUM JopokKaM. [Tonyuaem Bcero 8-6 =48 BapuaHTOB.

Teneps, moaB3yACHh KJACCHYECKHUM OIIpeAeJeHHEeM BEepPOATHOCTU, HaH-
‘ 48 2-24 2
IleM, YTO UICKOMAas BEpOATHOCTb paBHA P=——=—+=—=0,4 . OrBerT: 0,4.
120 524 5
Onpenenenue. IlepecTaHOBKOIT W3 N1 3JIEMEHTOB  MHOXKECTBa

A= {al,az,...,an} 0e3 noemopenuil (Bce 3J1eMEHThI MHOXKeCTBa A Pa3JNYHBI)

Ha3bIBaeTCsA KOMOMHAIMsA, cojep’Kalllassi BCe 71 3JIEMEHTOB MHOKecTBa A,
IpU 3TOM [JB€ IIEPECTAHOBKH OTJIMYAKOTCA TOJBKO INOPAAKOM 9JIEMEHTOB,
BXOJAAINMX B 3TH KoMOuHanuu. Yucao P, Bcex nepecTaHOBOK U3 7l 3JI€MeH-

TOB MHOXecTBa A paBHO P, =n!.

5.2. 3apgaum, B KOTOpPbLIX UCNONb3yeTca GopMyna Ang ymcna
nepecTaHoBOK 6e3 noBToOpeHui

1. Hajiigute BEepoATHOCTHL TOr0, YTO B pe3yJbTaTe CJIy4YalHOH paccra-
HOBKH Bcex nuugp 1, 2, 3, 4, 5 (moBTopeHua nudp He JONYCKAIOTCHA) MOJY-
YHATCA HEUETHOE IIATU3HAUYHOE YHUCJIO.

2. Haiiagure BEpOSATHOCTHL TOTO, YTO B pe3yJibTaTe CJAy4YalHOM paccra-
HOBKHM Bcex nmuop 1, 2, 3, 4, 5 (moBTopeHus: nudp He AOIYCKAIOTCH) MOJY-
YUTCA NATU3HAYHOE YUCJIO, AeJIsleecd Ha 4.

3. HaiiguTre BepoATHOCTE TOTO, UTO B pe3yJbTaTe CJYyYalHOI paccTa-
HOBKH OYKB 2, I, 0, Y IIOJIYYUTCS CJIOBO «y20.21». Pe3ynbTaT OKpyrauTe A0 co-
THIX. |

4. HaiiauTe BeposATHOCTH TOrO, YTO B pe3yJbTaTe CJAy4YalHOM paccra-
HOBKM OYKB 0, 2, J1, 0, ¢, iy IIOJYYUTCHA CJIOBO «2100yc». Pe3ynbTaT OKpyrianre
JIO THICAYHBIX.

5. Haiigure BepoATHOCTH TOrO, YTO B pe3yJbTaTe CIAy4aWHOM paccra-
HOBKM OYKB a, 0, e, U, K, 1, 1, p, C, Y IOJIYYUTCSH CJIOBO «pecnylbauKa».

6. PaGorHUK apxuBa paccTaBjsieT pabouue ManKy ¢ Homepamu ot 1 1o 4
Ha 1oJKy. KakoBa BepOsITHOCTh TOT0, YTO IIPU CJAYyYalHOM pacCTaHOBKE HO-
' Mepa mamokx 6yayT Ju6o Bo3pacTaTh, Aubo yoeiBaTh? Pe3dyasTaT OKpyrianTe
JIO COTHIX.

7. Cekperapb OTIIPABJAET 5 IIHCEM IO IATH agpecaM, PacKJaJblBasd dTU
MUCchMa B KOHBEPTHI ¢ HAIMCAHHBIMHY aJipecaMu cy4aiHbIM obpasoMm. Rako-
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5. HcnonbsoBanne KOMOMHATOPHBIX YHCE

Ba BEPOATHOCTbL TOr0, YTO BCe mHCchbMa OyAyT oTnpaBJIeHbI 110 IIPABHUJIbHBIM
aapecam? Pe3ysbTaT OKpyrJiuTe 40 COTBIX.

8. Cexkperapb OTIIpaBJIdAeT 5 IIMCeM II0 OATH aJpecaM, pacKJaalbiBas 5TH
nucbMa B KOHBEPTHI caydYaiHBIM obpadoM. KakoBa BepOsSTHOCTBH TOro, UTO
X0T#A O6bI OJHO MHCHMO OYAET OTIPaBJICHO II0 IPaBUJIBLHOMY aApecy?

9. CekpeTrapb OTIpaBJAeT 5 MUCEM IO IIATH aJpecaM, pacKJIaAbiBas 5TH
NUChbMa B KOHBEDTHI CJIy4YalHBLIM oOpa3oM. KakoBa BepOATHOCTH TOrO, 4YTO
POBHO OJHO INMCHMO OYJeT OTIIPABJIEHO IO MPAaBUJIBbHOMY ajapecy? Pe3yabTarT
OKPYTJIUTE A0 COThIX.

5.3. PaameuwieHun 6e3 nosTopeHuit

OnATh, pacCMOTPUM IIPUMeED.

IIpumep 6. IlycTs TpebyeTcss HapuCOBATH ABYXIIBETHBIH (hJjiar C TOpMU30H-
TaJIbHBIMH JUHASAMH OLHOM IITUPUHEI, UCTIOJIB3YA 7 I[BETOB.

BakHO MmoOHMMAaTB, YTO B HAIlIeM IIpMMepe BaxXHbI He TOJILKO CAMH I[BeTa
II0JIOC, HO M X pacloJioxkeHue. IIpHHATO rOBOPUTL: «NOPAJOK 8aNCeH U Bbl-
O6upaem 2 u3 7». B nomoOHBIX ciyyasx MMeEEM JeJIO C pa3meuyenuamu us 7
no 2.

ITogcunTaeM, CKOJIBbKO TpeOyeMBIX (pJIaroB MOKHO HapucoBaTh. [1J1s1 3TO-
ro yno6HO MCII0JIB30BAaTh Jepeado 8vlb6opa (CM. BhIIIIE)

Buwibop nepsozo:
yeema. Beezo 7

Buibop nepeozo
ysema. Beezo 42

Ilosicnenusa. IlepBpili BeT MOXKHO BRIOpaTh ceMbio cmocobamu. Bro-
POl — TOJIBKO IIIECThIO, IIOCKOJILKY (JIar JOoKeH OLITh ABYI[BEeTHBIM. Beero,
KakK BUJAUM, HOJIy4YuM 42 BapuaHTA.

Ecan 0606muTh 3ajjauy Ha cay4dail pasMeIleHUH n pasjHYHbIX 3JIEMEH-
TOB(1[BETOB) ITO £ MecTaM (k< n), TO MOJYYHUM YHUCJIO A,'f , PaBHOe YMCJIy pas-

JIUYHBIX pa3MeIleHUud «u3 1n 3aemenmos no k», KOTOpoe paBHO
n(n-1)(n—-2)...(n-k+1). 910 mpousBeeHNEe MOXKHO AOIMOJHHUTL A0 (PAKTO-

puajia, ecJM ero YMHOXUTh M, KOHEYHO, pa3jejHMB Ha IPOMU3BeleHHE
(n-k)(n-k-1)...2-1=(n—-k)!. Torga nosyyum, uro obliiee YMUCJI0 pa3Melre-

o - n!
HUI A,’f M3 7 3JIEMEHTOB 10 B MecTaM 6e3 MIOBTOPEHH 1 paBHO -(-—k)' :
: n—k)!

X n!
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Yacts I. 3agaun no Teopun BepoaTHOCTEH

3ameuanmne. Hanomuuwm, uro 0! =1 u opu n =k noayyaem
om g
(n-n)t O

IIpumep 7. ABTOMAT CiIy4yafHBEIM 00pa3oM pPHUCYeT ABYXIIBETHBIN Quiar c
FOPU30HTAJIBHBIMU IIBETHBIMHY JIMHHUAMHA OAHOM IIIMPUHEI, UCTIOJIL3Ys T IIBe-
TOB: TEMHO-CUHHMH, CHHUH, IroJI1y60ii, TeMHO-3€JIeHbIH, CaJIaTHBIH, PO30BLIHA U
¢uoseroBrlii. KakoBa BepOATHOCTH TOTO, YTO HOJYYHM Jar, cocTaBJIeH-
HBIN M3 XOJIOZHBIX IIBETOB: TEMHO-CUHHUI, CHHHH, roJ1y0oii?

Pewenue. Obmiee yucsno pacuserox (iara pasHo A’ =7-6=42. Obmee

4YUCJI0 (PJI1aroB ¢ XOJIOAHON pacKpacKoM paBHO Af =3-2=6. Cunraem, 4TO

BCe PAaClIBETKH PaBHOBO3MOXKHBI. I109TOMY HMCIIONIB3YA KJACCHYECKOe Ompe-

JleJIeH/e BEPOATHOCTH, ojyuyaem P = :1% = %z 0,143. OrBer: 0,143.

Onpenenenue. PazMelrienrem i 51eMeHTOB MHOXKecTBa A ={a,,a,,...,a, }

0e3 nosmopenuii (Bce 3JIEeMEHTHI MHOXKeCTBa A pasJWyHBI) 110 kB MecTam
(k < n) Ha3bIBaeTCs KOMOMHAILIUSA, cOAepIKalasd £ 3JIeMEHTOB MHOXKeCTBa A,
IIPY 3TOM JABA pa3MelleHUA OTJIUYAIOTCA JUOO MOPAJKOM 3JEeMEHTOB, Ju6O
COCTaBOM 3JIEMEHTOB, BXOAANINX B 3TH KoMOuHanuu. Yucio A,'f Bcex pas-

MellleHUH 71 3JIEMEeHTOB MHOKecTBa A 110 £ paBHO
!
A =n(n-1)(n-2)...(n-k+1)=—> .
¥ =n(n-1)(n-2)...( )=

5.4. Coyetanusa 6e3 NnoBTOpEeHUin

Onare HaunHaeM c npumepa. [Iycts TpeGyercss BRIOpPaTh TPHU po3bl, Ges-
pas3jinYHO KaKue, TOJbKO UMEHHO PO3bl, U3 KOP3UHBI, B KOTOPO# 5 po3 u 10
xpusanTeM. CKOJIBKMMH CIOCO0AMH 3TO MOKHO chejaTh? Bo-mepBBIX, MBI
IIOHUMaeM, UTO XPU3aHTeMbl He npuuyéM. Bribuparh ciaeayer u3 pos. Ilo-
HATHO TaK)e, YTO BCe PO3bI PasJNuHbl. IIpHpoza He JIOGUT IIOBTOPEHMiA!
IToaTomy Hy»kHO BBIOpPaATh TPH 3JIEMEHTA U3 IATH M, KaK MBI 3HaeM (CM. BEI-
Ille pasMelleHns 6e3 MOBTOPEHMIl), 3TO MOKHO CAesaTh A;‘ =5-4-3=60 cno-

cobamu. OJHAKO 3aMeTHUM, YTO II0 YCJIOBUIO, HAM 6e3pas3jNyHO, B KAKOM II0-
pAfKe pacnojiokeHbl poabl. Iloaromy umciao 60 HY)>XHO YMeHBUIINTH, a
MMEHHO BO CTOJIBKO pa3, CKOJbKHMMH CIIOCODAMH MOXKHO IIEPECTABUTh 3 dJIe-

MeHTa, TO ecTh B 3! =6 pas. Torga nmosryyum umciio cnoco6oB Beibopa 3 aJe-

60 60
MeHTOB u3 5 6e3 yuera mopsaKa, a HMEHHO y = —6— =10 cmoco6oB.
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5. Acnionb3oBaHe KOMOMHATOPHBIX UK CeJI

Ecan noagymaTtb, TO HaC HHTepecyeT, CKOJIBbKO MHOXXECTB H3 TpeX JJie-

MEHTOB MOYXHO COCTaBUTDH U3 O 3JIeMEeHTOB JaHHOT'O MHOMKecTBa. IlycTh ecTh
9TH NATH 3JeMeHTOB (Pa3/IMUHbIX po3): a,b,c,d,e. CHauana BO3bMEM II0O OJ-

HOMY 3JIEMEHTY. OTO MOXKHO CIeJiaTh AThIO cnocobamu: a,b,c,d,e. Teneps

K KaxXaoMy O0yaeM nmoadbupaTh BTOpoii, 6e3 mosropenuii. ITonyuum
ab,ac,ad,ae,bc,bd,be,cd,ce,de

U Tellepb — TPETHIM:
abc,abd,abe,acd,ace,ade,bcd,bce,bde, cde .

ITonyunnu mecATh KOMOMHAIIMI UK, KAK IIPUHATO F'OBOPHUTH, AECATh CO-
yemanuii 6e3 noemoperuil u3 5 37IeMEHTOB 10 3. IIprHATO TOBOPUTH: «NO-
pAOOK He 8adxcern U gblbupaem 3 u3 5» — 3HAYUT 3TO COUETAHUS.

‘Eciin 06001uTh 3aauyy Ha cJaydyaii cOYeTaHUU IO k 9JIeMEHTOB U3 JaH-
HBIX 71 Pa3JIMYHBIX 3JeMeHTOB (1BeToB) (k< n), To moay4yum uucyo C’ pas-

k

. n!
JUYHBIX COUeTaHUl, paBHOE —% = ————:
P, (n-k)k!
y _nl )
" Ri(n-k)!
Onpenenennme. CoueranmeM M3 n 3JIeMEHTOB  MHOXKeCTBa

A= {al,az,...,an} 6e3 nosmoperuil (Bce aleMeHThl MHOXeCTBa A Pa3/INYHbI)
no k (k <n) Ha3pIBaeTcss KOMOMHAIUA, cofepaKalas k 3J1eMEHTOB MHOYK€eCT-
Ba A, IIpHU 9TOM JBa COYETAHUA OTJIUYAIOTCA TOJBKO COCTABOM BXOASAIIUX

3JIEMEHTOB, HO He UX IMOPAAKOM (IMOpAJOK He BakeH). To eCcTb coueTaHMEM
U3 N 2JIEMEHTOB MHOKecTBa A :{al,az,...,an} 6e3 nosmopeHuil 110 k Ha3bI-

BaeTcsd J1l060e MHOXKECTBO, cofiepsKaliiee K 3JIeMEHTOB, B3AThIX U3 MHOKECT-
Ba A= { al,ag,...,an} . Yucso C! Bcex coueTaHUii U3 N 3JIeMEHTOB MHOKECTBA
A 110 k 6€3 MOBTOPEHU 1 paBHO .

y _ nl

" kl(n-k)!

IIpumep 8. B xomenbke Jexar 3 naATUPYO6JIeBble MOHETHI M CEMb JECATH-
py6seBrix. KakoBa BEpOATHOCTH TOro, YTO, B3AB CJAy4YallHBIM oOpa3oMm (Ha-
NpuMep, B TEMHOTE M B 'PyOBIX IIepUaTKaX) JIBe MOHETHI, 00€ OHH OKAaMKyTCA
JecATHPYOJIeBbIMU ?

Pewenue. OOiiee uyucio crnoco60B B3ATh ABe MOHeTHl u3 10 paBHO

2 10! 10! 10-9

2 = = = =45 crnocobam. Yucsio 61arONIPUATHLIX CIIOCO-
2110-2)! 218! 2
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YacTts 1. 3agauu 110 TeOpUH BepOATHOCTEH

60B BBIOpATH aBe necsaTUpPyOJieBbIe MOHETEI paBHO
2 71 " 76
C; = = = =21. CnemoBaTesbHO, HICKOMAaA BEPOATHOCTH paB-
21(7-2)t 215! 2 .
2
Ha P= C—lg = 21 = 7 ~0,467 . OTBeT: 0,467.
G 45 156 '

5.5. Bbibop napsbi

E1iue oguH THI 3a/1a4 110 TEOPHUH BEPOATHOCTE, MPUMBIKAIOIINN K [TOHA-
THIO «YHUCJI0 coUueTaHMii», MOYKHO pellaTh C MOMOHIbI0 KOMOMHATOPHOTO
qyHcJa C,’f TakK, KaK 3TO CAeJIaHO BhIllle, HO MOYKHO U II0-Apyromy, 0oJiee npo-

CTO. A

CyTps TaKuX 3ajlay TaKOBa: MHOYKECTBO JIIOJEH WJIMU IIPeJMeTOB, O KOTO-
pBIX HJeT peub, pa3buBaeTcA HA HECKOJBbKO I'PYIII, U TpebyeTcsa HAWTH Be-
POATHOCTH TOTO, UTO JBa 4YeJIOBeKa WUJIU IIpejMeTa MOIaJHd B OAHY IPYIINY
(ecsiu peub MJET O CODEBHOBAHMU — CBHITPAJIM MeXAY cob0il) miau Hao6opoT,
IOIIaJIN B pas3HbIe rpyImibl. MoXXHO YCJIOBHO Ha3BaTh TaKHe 3aJayM 3ajaua-
MU Ha «BBIOOD nmapri». PaccCMOTPUM HECKOJIBKO IIPUMEPOB:

IIpumep 1. B xkiacce 26 uenoBek, ua Hux 2 6aoHaAuHA. Kiace pa3ouiau Ha
JBe paBHbIE no,z:rpynnm 10 aHIJIUHACKOMY A3KIKY. HaliTH BEpOsAATHOCTH TOTO,
yTo 06a 6JI0HAMHA OKaXKyTCA B OAHOM IpyIme.

Pewenue. PaccMoTpuM ogHOro u3 O6ioHAMHOB. OH COBEpPIIEHHO TOYHO
OKaKeTCs B OJHOM U3 MOATPYI, Ha3doBeM eé 1-if moarpynmoii. Kyaa mosxer
MOIIaCTh BTOPO?

1 nogrpynna B

2 moarpynia

JIJ1s1 BTOpOTO CyIIiecTByeT POBHO 25 UCX00B: 12 MecT B epBoii noArpymn-
ne (ogHO y»Ke 3aHATO!) 1 13 MecT Bo BTOpOii. Bce oHM (MecTa), KOHEUHO,
paBHOBepOATHBI. I103TOMY BEpOATHOCTHL TOro, 4TO 06a OJIOHAMHA HOIMAAYT B

12 .
OQHY HMOArpymmny, paBHa 35 =0,48. O6paTumM BHUMaHUe, YTO 3a04HO MBI BbI-
SICHUJI ¥ BEPOATHOCTH TOTO, YTO OJIOHAMHEI MONAAYT B pa3Hble I'DYIIIIbI, OHA
13
pasua — =0,52.
25

O6paTuM BHMUMaHHE, YTO IOAO0OHBIN criocob perteHus: paboTaeT TOJBKO B
TOM CcJydae, €CJIH KJacCc JeJUTCA Ha TIPyNnnbkl OJWHAKOBOIO pasMepa
(cM. Takoxe [Ipumep 3).
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5. Ucnmoab3oBaHre KOMOMHATOPHBIX YHCEJ

IIpumep 1la. B knacce 25 venosek, n3a Hux 2 6aonauHa. Kiaace pas6uan
Ha ABe IOATPYIIILI 110 aHIJIMHCKOMY A3bIKY — 12 u 13 uesoBexk. HariTu Be-
POATHOCTH TOTO, 4TO 00a OJIOHAMHA OKAXKYTCA B OMHOM IPYIIIeE.

Pewenue. 31ech, K COXKaJIEHUIO, aHAJOTHYHOE MPEALIAYIIEMY pellleHHe
He NMPOXOAUT, BeJb IPyNIIbl pa3Ho¥ BeauuuHsl! I[IpuxoauTrcs ucmoab3oBaTh
o0LIHit moaAXxos.

CuHauajsia HalléM o0Iee YHCJIO CIIOCOOOB pasfeieHHs 25 YYeHUMKOB Ha
IABe noarpynnsl o 12 u 13 yvenosek. Eciiu BeIOpaTs 12 4yesioBeK B OAHY IOL-
rpyniy, To BTopasi MOATPYIIIA 10 COCTABY ONpPeAeJUTCA OLZHO3HAUHO. To ke
caMoe, ecsii BeIOpaTh 13 4esioBeK B OAHY HMOATPYIIY, TO BTOpas MOATPYIINA
110 COCTaBy ompenaeauTcAa ogHo3HauHO. IloaToMy umcio crmocoboB pasgelie-

HUA 25 y4YeHUKOB Ha JBe moArpymnmel mo 12 um 13 uesoBeK paBHO
25! ‘ 25!
C,2 =C,} = ———— (noka BeIuucaAThH He Gyaem). Urak, N =————.
12!1x13! 121x13!
Tenepp HalAEM YHUCJIO m GJAaronpuATHHIX pasfeeHUM KJjacca, IIpU Ko-
TopoM 2 GJIOHAVHA OKaYKyTCA B OJHON MOATPYIIIEe. ITO YHUCJIO M CKJIaJbIBa-
eTCA M3 BCeX IEePBHIX MOATPYII Mo 12 yesoBeK, B KOTOPBIX 3aMHMCAHBI 3THU

Hanry OJJOHIWUHBI U U3 BCeX BTOPBIX MOATrpymnm mo 13 udesioBeK, cpeau KOTO-

23!
poix 2 610onAMHA. Yucio moarpynn 1o 12 yenosek paBHo Cjy = ———— (Be-

10!x13!
péM couertanuda u3 23 no 10, mocKoabKy 2 OJIOHAMHA yKe 3allMCaHbI B IIep-
23!

BYIO NOArpymny), a 4ucio noxrpynm mo 13 uemoserk — C; T 11ix12t
X

CrenmoBaTesbHO, MICKOMOE YHCJIO OJIaTONPUATHBIX HCXOJ0B PABHO

1 23! 23! 23!(11x12+12x13) 231x 288
= + = = .

% 10!x138! 11!x12! 121x13! 121x13!

m=C, +C

Yrto6bI HAUTU UCKOMYIO BEPOSATHOCTD, OCTAJIOCh HAHTH OTHOIIIEHUE

231x 288
121x13! (231x288)-(12!x13!) 288 48
—_ = = :0,48.
25! (121x13!)-25! 25x24 100

121x13!

BoaMoxkeH ¥ HHOM MOAXON /151 BRIYMCJIEHUA UCKOMOI BEPOATHOCTH.

B knacce 25 yenoBek. 3aHyMepyeM Bcex YUeHHKOB yuciamu oT 1 mo 25.
ITycTs B nepBylo rpymnmy nonagyT Homepa oT 1 go 12, 4 Bo BTopyio — oT 13
o 25. PaccMOTpHMM YHCJIO CIIOCOGOB IPMCBOMTE ABYM OJIOHAMHAM JBa HOMe-

12-1
pa B nipegejyiax oT 1 go 12: aTo OyaeT yucJj0 coyeTaHuid sz = Tl =66 . Ko-
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Yacto 1. 3amauu 110 TEOPUH BEPOATHOCTE I

JIMYECTBO CIIOCOO0B MPUCBOUTH ABYM OJIOHAMHAM JBa HOMepa B OpefAeaax OT

13 mo 25 0123 =—1—3—él2— =78 . U, HaKkOHell, obLIee YHUCJIO CIIOCOO0B IIPHUCBOUTDH

25-24
IByM GJIOHAMHAM KakKue-TO ABa HoMepa oT 1 1o 25 paBHO C225 = 5 =300.

3nauyur, Bcero ucxonos 300, U3 KOTOPHIX 6JIaronpUATCTBYIOT HallleMy COORI-

Tuio 66+78=144, 1 oTBeT NOJyyaeTCA TAKOM: % =0,48. Orser: 0,48.

IIpumep 2. B TypHHpe 1m0 I1axMaTaM y4acTBYIOT 56 rpoccmeiicTepos, u3

Hux 12 poccusin. HaliTu BepoATHOCTh TOro, uTO B epBoM Type Cremnan Jlu-
X0JIeeB ChII'PAeT CO CBOUM COOTEYECTBEHHUKOM.

Pewenue. BygeM MCXOOUTH U3 TOrO, YTO IIaphl B I€PBOM Type BhIOHpA-
I0TCA KepebbeBKOM, To ecTh caydaiiHo. 3adukcupyem Crenana 3a O4HUM U3
HUI'POBBIX CTOJIMKOB, U 6yaeM UCKaTh eMy napy. SIcHO, uTo BEIOMpaTh Haso U3
55 yqaCTHnROB (cam ¢ co0oii OH He MOKeT UrpaTh!), a pPOCCHUAH CPeIu HUX

6y}1e'r 11. Takum o6pasom, IIoJIyUyaeTcsa OTBET: ;5 =0,2. Orsert: 0,2.

IIpumep 3. B Kimacce 21 yueHHK, AJIA cocTaBjieHUA rpadura AeXypcTB
UX pas3buyu Ha 7 rpynm mo 3 yejioBeKa ciaydaiHbIM obpasoMm. Haitnure Be-
POATHOCTH TOT'0, UTO yuainuecsa Tana u [lansa nmonasu B OgHY rpynny.

Pewenue. Tana coBepiiieHHO TOYHO IIonaJia B ogHy u3 rpyni. Ilycts ato
rpynmna Homep 1. Torga mocunTaeM KOJIMYECTBO Pa3JIHMYHLIX BApDUAHTOB AJIA
ITanu. B nepBoii rpyime A8 Hero ecTh ABa MecTa (OOHO y»ke 3anHaTo TaHei),
a Bcero BapuaHToB 20.

1 rpynna Tana

2 rpynmna

3 rpymia

4 rpynna

5 rpymma

6 rpymnma

7 rpyuma

ITosToMy Bcero ucxoznos 20, a 6aaronpusaTHeIXx n3 HAX 2. ITomydaem or-

20 =0,1. OrBer: 0,1.

BeT.

Ilnsi cpaBHEHHS NMPHUBENEM DellleHUe MocjeJHell 3aayy ¢ MOMOIIBIO I10-
HATHA YHCJIA COUETAHUH.

30



5. Ucnosp3oBaHnEe KOMOMHATOPHBIX YHCEJ

Bcero B kiacce 21 uesioBeK, MO3TOMY KOJIMYECTBO CIIOCOO0OB BHIOpaTh ABa

mecTta B Tabnuue AeskypctB mias Tanu u Ianu pasHo C =g—}—é§=210.

CKOJIBKO M3 3THX CIIOCO00B ABJAIOTCA OGaronpuATHeIMu? HaiigeM cKoOJIb-
KHUMH criocobaMu MOXKHO pasMecTUThb TaHo u JlaHio B mmepBOi rpymme: 3To
uucio paso C?=3. Ho rpynn Bcero ceMs, moatoMy cyuiectByer 7-3=21

BO3MOJKHOCTh ITomecTuTh Tauio u JlaHwo B ogHO# rpymnme. Takum obpasom,

MoJIy4aeM OTBeET: & =0,1. OtBert: 0,1.
210

5.6. lononHuTensHbie 3apa4m

1 2012
Breruncaute Gy, +Chpis -

2 2
Beruucauts Cy,, —Cy1s -

Hoxaskute, uto Chy , +Copy, =2013%.

PemuTe ypaBaenue: C. +C? =15(n—1). (n — HaTypaJbHOE YHCJIO).

SR ®N

. Pemure ypaBHeHUE: Cf =66. (n — HaTypaJibHOE UHCJO.)

6. Uro 6osbiie — P, unu C;,?

7. B knacce yuatca Koasa u Baca. Knacc cayyaiiHeiM 06pa3om AeadaT Ha
rpynnsl nmo ¢uskyabrype (11 u 13 uyenoBek). HaitauTe BepOATHOCTH, UTO
Kounsa u Baca nonagyT B OHY I'pynity.

8. B kuacce yuarca ase nmoapyru — Csera 1 Jlama. Ha mkoabHBIX CO-
PEBHOBaHHUAX KJIACC Pa3fesNJu Ha 4 TpPyInkl o 5 yeaoBek Kaxkjada. Halau-
Te BEPOATHOCTH TOro, uTo CeeTra u Jlama monagayT B OAHY IPYIILy.

"9. B zasaskxe c6opHoii Poccuu 23 pyrboamcra. CKOIBKUMHU criocobaMu
MOYKHO BBIOpaTh 11 Uesr0BeK cTapTOBOro cocTana?

10. B 3asaBke cOopHoit Poccum 23 ¢yrbosmcra. Haiijure BepOATHOCTH
yragatk 11 4yeJoBeK CTApTOBOro CoCTaBa, €CJH M3BECTHO, YTO BCE€ MOTYT
BRIMTH Ha I10JIe C PABHOI BEPOSITHOCTHIO.

11. Tect cocTouT u3 5 3amanuii. KakoBa BepOATHOCTh yrajaTh IIPaBUJIb-
HBIHM OTBEeT XOTA OBbI B OHOM 3aJJaHUM TECTA, €CJIM K KaXKAOMY 3aAaHUIO JaHO
O YeThIpe BapHaHTa OTBETA, U3 KOTOPHIX TOJbKO OAWH BePHBIH?

12, TecT cocTouT u3 O 3agaHuili. KakoBa BepOsATHOCTb YrajaTh IIPaBUJIb-
Hble OTBETHI POBHO B IBYX 3aJlaHUAX TECTA, €CJIM K KaXJOMy 3aJaHUIO JaHO
110 YeThIpe BApHUAaHTA OTBETA, U3 KOTOPBIX TOJbKO OJMH BEPHBIM?

13. Tect cocTout u3 5 3asanuil. KakoBa BEPOATHOCTb YrafaTh NPaBHUIIb-
Hbl€ OTBETHI POBHO B TPeX 3aJJaHUAX TECTa, €CJU K KaXKAOMY 3aJaHUIO JaHO
IIO YeThIpe BapHaHTa OTBETAa, U3 KOTOPHIX TOJbKO OAVH BePHBIH ?
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Yacts 1. 3agaun 1o Teopun BepoATHOCTEH

14. Yuenuku 9-ro kaacca usydanoT 10 npeameroB. CKOJIBKUMH cIIoco0a-
MH MOKHO COCTaBHUTh PACIIMCAHHE YPOKOB Ha OJHH JAeHb TakK, 4ToOb! ObLyI0 7

PasIUYHLIX YPOKOB? ,

15. Yuenuku 9-ro KJiacca uay4daioT 10 npegmeroB. KakoBa BepOATHOCTD
yrajath pacnucaHie Ha OJHUH [eHb, €CJIH U3BECTHO, UTO B 3TOT JeHb OyeT 7
YPOKOB, ¥ BCE€ OHU Pa3JIUUYHbI?

16. Cobpanue counHenuii [[»xeka Jlougona coctout u3 8 TomoB. CKOJIb-

KHMH CII0c00aMU MOXKHO PACCTABUTH 3TU TOMA HA KHMYKKOM ITOJKe?

17. Peminre ypaBHeHUe: Ai’ = 42Af (x — HaTypaJbHOE YUCJIO).

18. Ha noake crout 30 kuur, 10 U3 KOTOPHIX s paHbine uyuTaj. He rus-
Is1, A CHIMAIO C ITOJKM 3 KHUrh. HaiifuTe BEpOATHOCTEL TOrO, UTO A Y2Ke UM-
TaJI KaX Y0 U3 HUX.
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YACTD II. JIEMEHTbI CTATUCTUKU, TABJIULLbI,
OBPABOTKA OAHHbIX

1. CTATUCTUHECKUE XAPAKTEPUCTUKHU

PaccMoTpuM CcTaTUCTHYECKHE XapaKTePUCTUKY HAHHBIX, IIOJYYEHHBIX B
pe3yJibTaTe U3MEPEHUs] HEKOTOPBbIX BEJIMUUH TaKHUX, KaK memnepamypa,
daenenue, Oauna, naou,adsv, 06sem, 6aLbL peilmutza u m.n.

Ilycts, HanpuMep, U3BECTHBI 3aMepbl TEMIEPATYPhbl B T€UEHHUE OJHOTO
JHSA B onpeneaeHHoOM mecTte. IlycTh aTu nanHbIe (B rpagycax lleancus), oHH
00pa3yIoT 66.60pKY, TAKOBLI

1 2 2,3 1,8 1,5 2 2,1 2,2 2,2 2,5 2,4 |2,1

2 2,2 2,1 1,9 1,9 1,8 1,9 1,7 1,5 1,5 1,2 (1,1

Eciu pacmnosio’KuTh 3TH YHCJIa B IOPsAAKE BO3PACTaHUSA, TO IIOJYUYEeHHBIN DAL

1 1,1 1,2 | 1,5 1,5 1,5 1,7 1,8 1,8 1,9 1,9 (1,9

21 2 2 2,1 2,1 2,1 2,2 2,2 2,2 2,3 2,4 (2,5

. YMCEeJ Ha3bIBAETCA BAPUAYUOHHbIM pAadom (ynopadoieHHOU 6bl6OPKOIL,
cmamucmuyecKkol 8bl00pKOlL ); YIeHbl BapUAIIMOHHOI'0 pAJa MHOTAA HA3bl-
BaIOTCA 6apUAHMAMU.

MpbI BUAKM, YTO HEKOTOPLIE BAPUAHTHI IIOBTOPAIOTCA. YHUCJIO TaKUX IIO-
BTOpeHUII Ha3bIBaeTcs wacmomou eéapuanmbi. Hanpumep, Bapuanra 1,2
uMeer yactoTy 1, a Bapuanra 2,2 — 3. Mcmoab3ysa NOHATHE YAaCTOTHI (TOY-
Hee abCcoI0mHOiL tacmombuL 8apUAHMbL) BADUATTUOHHBIN DA MHOTAA MOYKHO
COKPaTUTh, AOIIOJHHUB €ro CTPOKOH C YacTOTaMH, KOTOpbIe 0003HAYAIOTCS
OykBOH n,, rAe i — IOPAAKOBLII HOMep BapuaHTHI. B HallleM npumepe 1o-

JAYYUM

L 1 1,112 (151,711,819 2 |(21(221{23]|2,4]2,5

t |11 |1 |81 23|38 |3|1]1]1

CyMMa Bcex 4acTOT paBHa 06vemy evLb6opru:
1+14+1+3+1+2+3+3+3+3+1+1+1=24.

CpenHee apudmMeTHuecKoe BceX BADUAHT HA3bIBAeTCHA CPEOHUM 3HAYEHU-
em 6v.00pKU UIH 6bL60POUHbIM cpedrRum, KOTOpOoe obo3HavaeTca ¢ . B Ha-
IIeM cJIy4yae cpefiHee 3HaUeHUE PABHO
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Yacrse II. 91eMeHThI CTATHCTUKH, Ta6AMIBI, 0OOpabOTKA JaHHBIX

1+1,1+1,2+3-1,5+1,7+2-1,8+3:1,9+3-2+3-2,1+3-2,2+2,3+2,4+2,5 _
24 -

44,9

ye

t=

1,9.

ITonyuyeHHBIN pe3yJbTaT O3HA4YaeT, UTO B TeUEeHUE AHA CPeJHAA TeMIie-
paTypa B JaHHOM MecTe cocTasuua 1,9 °C.

MBbI BUAMM, YTO B TeUeHHE AHSA TeMIIepaTyphl (BAPHMAHTHI) OTKJIOHAJIUCH
oT cpeaHero 3HaueHusa. CpegHee 3HaUEHHEe KBAApaTa OTKJIOHEHUA BapHAHThI
OT cpeAHero 3HaYeHHUs Ha3biBaeTcA ducnepcuei BeiOOpku. Jlucnepcus o6o-
3HavaeTcA 6yKBoil D, M nokasbiBaeT, KAKOBO cpedHee 3nawernue xéadpama

OMKLOHEHUA BeTHUMHBI OT ee Cpe/IHero 3HaAUeHU .
Takum 06pa3oM, YTOOBI HAMTH UCIIEPCHUIO BLIGOPKHU HYKHO:
HalTH OTKJIOHEHUS BCEX BAPHUAHT OT CPeJHEro 3HaUeHHu4,
BO3BECTHU 3TU OTKJIOHEHUS B KBaJpaT U
HalTH cpeiHee IIOJIyYeHHbIX 3HAUCHHH.
OOBIYHO BCe BHIYHCJIEHUA IIPOBOJAT B Tabuile.

2 1 1,1(1,2(15|1,7|18(1,9{ 2 |2,1|2,2{2,3]|24]2,5

t,-t |-0,9/-0,8/-0,7/-0,4/-0,2(-0,1| 0 | 0,1 | 0,2 | 0,3 | 0,4 | 0,5 | 0,6

n; 1 1 1 3 1 2 |3 3 3 3 1 1 1

(¢,-%)*0,81/0,64|0,49|0,16|0,04|0,01| 0 [0,01[0,04(0,09(0,16/0,25 0,36

Tenepb Haxoanum ANUCIIEPCHUIO
p . 9:81+0,64+0,49+3-0,16+0,04+2-0,01+3-0
‘ 4 24

+3«0,014»3-0,04+3-0,09+0,16+0,25+0,36 _ 3,67
24 24

~0,15.

Hrak, nucnepcua — cpejiHee 3HaUeHHE KBaAPATa OTKJIOHEHHUS TeMIiepa-
TYpHI (I, —1)? B JaHHBI/ MOMEHT OT CpefHero 3HaueHUA ¢ TeMIepaTyphl CO-

crasaser 0,15(cpaol] )’ . O6paTuTe BHUMaHNe HAa Pa3MEPHOCTh: KBaApaTHbIE

rpaaychl! Ilenbcusal Ora Bea1uunHA He IOKa3LIBaeT JIUHEIHHOe cpeHee 3HaUe-
HUe OTKJIOHeHUdA. 1A ycTpaHeHusA TaKOM CTpPaHHON pasMepHOCTH OOBIYHO

BBIYUCJIAIOT pACCeAHUe BapDUAHT OT CpeJHero 3Ha4eHus, paBHOe KBa/[PaTHO-
My KOPHIO M3 aucnepcuu. PaccesHue npuHATO 0603HauaTh OykBoil o,. B

HaueM npumepe o, =,/D, =4/0,15~0,39.
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1. CraTHCTHYECKHE XapaAKTePUCTHKH

ITpy HEKOTOPBIX HCCJIEJOBAHUAX HCIIOJL3YIOTCA APYTHe CpeJHUe: Me-
nauasa M, umona M, .

Onpenenenne. Meduanoii M, ynopadoueHnol 6b.60DKU HA3bLEAEMCSA

YUCN0, PABHOE 3HAYEHUI0 6ApUAHMbL, KOMOpoe desum 6bl60pKY Ha d8e, co-
Oepixcaujue 00UHAK080€ HUCLO 6APUAHM.

IIpumep. PaccMoTpuM ynopAmoueHHYI0 BAPDUAHTY CPeAHEro pocra yda-
muxcsa 11 kaacca:

i 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13

h, |1,74|1,76 1,76 |1,76|1,77|1,77|1,78| 1,8 {1,81|1,81(1,821,84|1,85

Bri6opka cogepxuT 13 BapHaHT, MO3TOMY BapHaHTa, JeJisdllad BhIOOPKY
monoJiaM, pasHa h, =1,78 . CiregoBarenbHo, Meguana M, =h, =1,78.

i 1 2 3 4 5 6 7 8 9 10 | 11 12
h, |1,74|1,76 |1,76 1,76 |1,77|1,77|1,78 | 1,8 |1,81|1,81|1,82 1,84

Ecsu 6w1 BHIGOpKa cozepskasyia 12 BapuaHT, TO MeAUaHA pPaBHAJIACH ObI
mo6oMy UHCIy, JexalnemMy Mexay h, u h, .
Hanpumep, aia ynopsagodyeHHon BeI6opkH h, =1,77, h, =1,78 , mosTomy

MeZnaHa BEIOODKH €CThb JII06oe YHCIIo, Jexaniee Mex a1y HUMHU. OOBIYHO BbI-
- 6mpalor cpennee apudmeTnyeckoe ITHX Bapuant: M, =0,5(h; +h,)=1,775.

Ho aT0 Heo6:A3aTebHO, MOXKHO B3SITh, HarIpumep, u 1,772.

OTMeTHM, YTO BEPOATHOCTH TOTO, YTO SHAUEHHE BaPUAHTHI OOJIbIIE Me-
JUAaHBI paBHA BEPOATHOCTH TOT0, UTO 3HAUEHUE BAPHUAHTHI MEHbIIIe MeIHaHbI
u paBHo 0,5.

Onpenenerne. Modoii M, unopﬂdo_tteunoﬁ 8bLO0OPKU HA3blBAEMCA HUCIO,

pasHoe 3HAYeHUIO edpuanmbL, KOmopoe umeem HAUGOABLWLYIO Yacmomy
(1wawe Opyzux ecmpevwaemcs 6 6apuayuoHHoOM psade ).
Hanpumep, ana BbIOOPKH, MNPHBEJEHHOM BbIIlIE, MOJa paBHAa
M,=h,=h;,=h, =1,76 , TOCKONBKY JPYyTrue 3HAUEHUA BCTPEYAIOTCA PEIKe.
Bribopka MOXeT UMeTh HECKOJIbKO pa3juYHbIX MoJ. [IpumMepom Moxker
CJIYXKUTH cJeaylolias BeIOOPKa,

i 1 2 3 4 5 6 7 8 9 10 11 12

h, |1,74|1,76|1,76 | 1,76 {1,77 {1,77 | 1,77 | 1,8 1,81 (1,81 |1,82|1,84

KOTOopasa UMeeT ABe MOABI:
M =h,=h,=h,=1,76 u M"=h,=h, =h, =1,77.

BajcHo 3Hamb, LMo 6epoAmMHOCMb MO20, Ymo CAY4ailHO 8bL.6PAHHOE HUC-
JI0 @ pasHo mode: a =M, — HaubOIbLWAA U3 6CEX BEPOAMHOCTEN M020, YMO

Imo HucJjio @ pa6HO HEKOmMOpPOMY UHOMY 3HAYEeHUIO 6apUAHMbL. Hanpu.znep,
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Yacrs II. 9nemenTH cTaTUCTHKH, TaOJIHAIBI, 0OOPAbOTKA JaHHBIX

6€POAMHOCHLb M020, ¥MO CAYHAlHO 6bi6pannoe wucao a=h, =1,74 pasna
1/12, a sepoamnocms mozo, umo a=M,=1,76 pasna 1/4 u mv. gudum,

umo jborvwe, wem 1/12 empoe.
2. 3AJAY4YN O CPEOHEM APUDOMETUHECKOM U MEOANAHE

YacTo CJI0KHOCTh IIPEACTABJIAIOT YHUCTO JOrMUecKHe 3aJlauyl Ha cpefHee
3HaueHUe U MeJuaHy, TO eCTh 3aJla4y, I'Jle HU4Yero CYUTaTh He HaZ0, a Tpeby-
eTcA TOJIbKO YeTKO 3HATh OIlpelieJIeHHe COOTBETCTBYIONIEH XapaKTEePUCTHUKH.
HobaBaseT CJI0XKHOCTH U YacTO HECKOJIBKO 3alyTaHHoe ycJjoBue. Hampwu-
Mep:

3anmaua 1. Cpegauii pocT yueHMKa B KJacce coctasiseT 171 cm (To ecTh
cpefHee apudMeTHYEeCKOe 3HAYEHHH pOCTa IJIA BCeX YYeHUKOB KJlacca paB-
HO 171 cm). U3BecTHO, UTO B KJacce yuntcsi Baca Bacun, ueil pocT paBeH
180 cm. BriGepuTe BepHOE yTBEPKIEHUE:

‘A. B KJacce ecTb yueHHK pocToM 162 cMm.

B. B kJacce ecTb yueHHK pocToM poBHO 171 cM.

B. B kiacce ecTb yueHUK pocToM MeHee 171 cMm.

I'. Bacsa BacuH — caMbIil BRICOKHI YUeHHUK KJacca.

Peutenue. PaccMOTpUM Bce YTBePIKAE€HUS 110 OUePeaH:

«A» — 9TO yTBepiKJAeHHE, OUeBUIHO, HEBEDHO, TaK KaK IIPO 3HAUEeHU
pocTa OCTAJbHBIX YUeHHUKOB (KpoMe Bacunus) Hudero He ckaszaHo. B Kiacce
MOXKeT ObITh y4eHUK pocToM 162 cMm, a MokeT U He ObITh, MHOOPMAIIUH ¥
HAaC HeJIOCTATOYHO.

«B» — 3TOT OTBET AOBOJILHO YaCTO BEIOMPAIOT NIKOJBHUKH IIPH PEIIeHUHN
NaHHOM 3ajlaud, HO OH, KOHEUHO, TOKe HeBepeH. Beab u3 TOoro, 4To cpeguee
3HaYeHHe HEKOTOPOH BeJIMUMHBI PABHO @, HE CJIeAyeT, YTO 3Ta BEJIUYNHA XO-
T ObI pa3 NPUHUMaeT 3HaueHue a. K npumepy, Kjacc MOr COCTOATH U3 J€BA-

T 4yeJoBeK poctoM 170 cm, u Bacu Bacunma. Torga cpesHee apudpmerunue-
170-9+180

CKO€e paBHO — 10 =171 cM, HO B KJIacce HEeT HHKOTO POCTOM POBHO

171 cMm.

«B» — mycTh 3TO He TakK, U B KJlacce HeT y4yeHHUKOB HUKe 171 cm. Torama
cpenHee apudmetruueckoe Oyzer Goabme 171 cMm (Bce yYeHHMKH He HHKe
171 cm m ecTh eie Bacsa Bacus!), YTo IpOTUBOPEYUT YCJIOBHIO 3aJauu. 3HA-
4YuT, oTBeT « B» BepeH.

«I'> — IOBOJILHO MPaBAONO00HOE YTBEPIKIeHNEe, HO KAK U B IIYHKTE «A»
y HaC HeT CTONPOILEHTHOH yBEepPeHHOCTH, TaK KaK MHpoOpMamUH CIHIIKOM
maJio. B kjacce MmoryT GbITh 1 60Jiee BHICOKHE YUCHUKN. SHAUUT, YTBEPXKIe-
Hue «I'» HeBepHo. OTBeT: B.
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2. 3agaum o0 cpefHeM apu(PMETHUECKOM M MeuaHe

3amaua 2. Ctroapjecca JOKHA UMeTh pocT He MeHee 170 cMm. EcTh ue-
ThIpe I'DYIINbI KAHAUAATOK B cTioaphecchl: A, B, B, I'. B kKakoit u3 Hux, mo
KpaiiHeil Mepe, IOJIOBHHA JEBYIIEK, MOXKET paboTaTh CTiAapAeccaMH, €CJIH
BBIIIOJIHEHBI CJIEYIOIIIHE YCJIOBUS:

A — pocT caMoi1 BLICOKOI eBYIIKH paBeH 185 cM;

B — cpeanwuii poct geByuiek paBseH 171 cMm;

B — pocT camoit HeBBICOKO#M AeByIIKH 168 cMm;

I' — menuana pocra aeByiieK pasHa 170,5 cMm.

Peuernue. PaccMOTpHM Bce BOBMOXKHOCTH II0 OUepenu:

A — u3 Toro, 4TO camMas BBICOKAasd AeBYIIKa mMeeT pocT 185 cM, He cJe-
AyeT HUKAKOH MHGpOPMAIMM O POCTE OCTAJbHBIX. [loaromy mpo rpynmy A
HHUYEero OIpeleJIEHHOTO YTBEPKJaTh HeJIb34.

B — nycTs B 9T0i1 rpynme Bcero 3 AeBYyUIKHK: ABe pocToM o 169 cm, u ox-

Ha 175 cm. Torma ux cpexgHuit pocT paBeH 169+129+175 =171 cM, ogHAKO

JBe U3 TpeX KaHAHUJATOK He MOAXOAAT Mok yciaoBue. ITosromy npo aty rpyn-
Iy HEeJIb3A YTBEPAKAATh, UTO XOTsA Obl IOJIOBUHA ee yYacTHHUI He Huke 170 cM.

- B — mpo aTy rpynmny ToKe HUYero He MOHATHO, Kak u npo A. Poct ogHoM
MEeBYLIKH HUYero He TOBOPUT HaM 00 OCTANIBLHbBIX.

I' — 1o onpenenenuro, eciu MeaguaHa Habopa yuces paBHa 170,5, To, no
KpaifHeil Mepe, IIOJIOBHHA YHCEJ 3TOro Habopa He MeHbiie 170,5. A 3HauuT
He MeHee IIOJOBHUHEI JeBylieK u3 rpynnsl I' He Huxke 170,5 cMm, 4TO BriosHE
yIOBJIETBOpAET ycaoBuio. IlosTromy BepHEIi oTBeT: «I'». OTBeT: I'.

PaccMoTpuM TpaaHIIMOHHBIC 3ala4¥ Ha BhIYHUCJIEHUE CPeIHEro apugme-
THYECKOr'o U MeIUaHEKI.

3anaua 3. B Tabiuiie mokasaHo BpeMsi (B MUHYTax), koropoe tpatui Ilera
Ha JOPOTY U3 IIIKOJIBI JOMOM Ka)XbIii IeHb B TeueHue Henenu. Halinure cpen-
Hee BpeMsA, KOTOPOe OH TPATHJI KasKAbIi eHb Ha JOPOT'Y U3 LIIKOJIbI JOMOIA.

H BT cp qT T co

10 12 18 8 6 9
Pewenue. B 3agaue nmpocto Tpebyercss HATH cpegHee apupMeTHUYECKOe
HabGopa uucea 10,12,18,8,6,9. Brruuciasem: 10+12+1§+8+6+9 =10,5.

Orsert: 10,5 munyr.
3agayu MOryT OBITh YCJIOKHEHBI, B TAKUX CJYyYasiX MPUXOAUTCSA BBHIYUC-
JATH MeJUaHy U cpefHee apu(pMeTHUECKOe He OJUH, a Ba WK 0oJiee pas.
3amaua 4. B rabaune nokasaHo BpeMs (B MUHYTax), KOTOpPOEe TPaTHUJIH
Ilers u Ilamia Ha AOPOTY U3 INKOJIBI JOMOH KaXIbIA TeHb B TeUEHHE HEeJeIH.
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Yacte I1. D1eMeHTHI CTATHCTHKH, TabJHILI, 00paboTKa JaHHBIX

Haiigure, KTO 13 MAJILYNKOB B cCpeJHEeM TpaTUJ 60JibIlle BpeMeHH Ha JOpOory,
M Ha CKOJIBKO MUHYT.

IH BT cp uT T c6
Ilers 10 12 18 8 6 9
ITama 13 7 8 9 11 9

Pewenue. Ilera B cpegHeM  TpaTHMT Ha  JOpory  JoMoOM
10+12+18+8+6+9

6

=10,5 MUHYT KaxXIbli JeHb. Ilama B cpeJHEM TPATHUT

Ha JOpOry IOMOM 13+7+859+11+9 =9,5 munyT. 10,5-9,5=1. OrBer: Ile-

Tsi, Ha OLHY MHHYTY.
3agauya 5. KocTta B TeueHMe IepBOH YeTBEPTH MOJYYHJ CJEAYIOL[He
OIleHKH o MaTreMaTuke: 2,3,3,2,2,2,2,5,2,5. Haligure, HaCKOJILKO OTJIiNYa-
eTcsA MejiaHa ero OLleHOK OT ero cpeaHero daJJia.
Pewenue. Beruvcium cpegHuii 6asi:
2+3+3+2+2+2+2+5+2+5
10
Teneps ynopsaaouum olleHKH 1Mo Bo3pacranumw: 2,2,2,2,2,2,3,3,5,5. Me-
JuaHa aToro Habopa uyuces paBHa, KOHeYHO, AByM. Takum o6pa3om, Mmeaua-
Ha MeHbIIle, YeM cpeaHee apupmeruueckoe Ha 2,8—2=0,8. OrBet: Mennana

=2,8.

MeHbIIe Ha 0,8.

3. BbIBOP CTATUCTUHECKOW XAPAKTEPUCTUKU
ANA OUEHKU ABNEHUA

CpenHee apudpmMeTHnyecKoe, MeANaHa, MOJa, B3BEIIeHHOE CpeJHee U MHO-
rue Jpyrue «CpefHUe» MPHU3BAHBLI IIOKA3aTh HEKOTOPOE «XapaKTepHoe»,
«TUIIMYHOE» 3HaYeHUe BapUaHTHI AJIs JaHHOM BBIOOpPKU. KaK MbI BUJE/IH B
pasJINYHbIX 3aJadyax, SHAUEHHUSA JTUX XapPaKTePUCTUK MOTYT OTJHUYATHCH
IpYyT OT Apyra, IpUTOM 3HauuTesJibHO. OOBIYHO, KOrJla B 3aJadyax roBOPAT O
cpefHeM 3HaUYeHUM KAKOH-TO BeJIMUMHBI, UMEETCS B BUAY MMEHHO cpelHee
apudMeTHUYECKOe 3HAaYEeHUN 3ToM BesImuMHBI. Kak npaBuso, 6ojiee pasyMHO
«XapaKkTepu3yioliei» JaHHYI0 BBIQOPKY BEJIMYUHOM SABJSETCA cpelHee
apudMeTHYeCKOe, OJHAKO 3TO He BCerja TaK. B HEKOTOPHIX CIydyasx Meaua-
Ha sABJseTcA 0oJsiee aJleKBaTHOM OIEHKOH. JTO IPOHUCXOAUT B TeX CJIydasx,
KOrZla JaHHBbIEe COJEep:KaT TaK Ha3bIBaeMble 8blOPOCblL, TO €CTh OTHAEJIbHbIE
3HAUEHUsS BaApHAHT, PE3KO OTJUYAIOIIUECHd OT OCTAJbHbIX, HAIIPUMEp, B
GOJIBIIIYI0O CTOPOHY. 9TH BbIGPOCHI 3aMETHO BJHUAKIOT Ha cpefHee apudMeTH-
YyecKoe, a Ha MelaHy BCJEACTBHE CBOeH MaJOUUCJIEHHOCTY BIMAHUA NIpaK-
THYECKH He OKa3bIBaIOT. PaccMOTpUM MONMyJISPHBIN IPUMeED:

IIpumep 1. IlycTh Ha HEKOTOPOM IIPEAIPUATHH TPYAATCA O paboyux c

MecsYHOH 3apmiaToil — 25 ThicAY pyOJiel KaXkKAbIi, yOOpIIuIia ¢ 3apIjaTon
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3. Bribop craTHCTHYECKOM XapaKTePUCTHKH AJIA OLEHKHU ABJICHAA

15 TeIicsY py6ueit, 6yxraaTep ¢ 3apiiaToi 30 Thica4u pyOseil 1 reHepaJbHBIHN
JupeKTOop ¢ 3apnyaTtoi 230 TeicaAY pyoseil. CKOJIBKO B cpefHeM 3apabaThIBa-
€T COTPYAHUK JAaHHOTO IIPeAIPUATUA?

CpegHsisa 3apIiaTa, €ClIM CUHTaTh €€ KaK cpefHee apU(pMeTHUYECKoe,

paBHa 5.25+15;30+230 =50 Teicau pyOseii. KoHeuHO, 3TO YHCJIO CJOy-
JKHUT IJIOXOM OLIEHKOM cpeJHel 3apmJaThl B KOJUIEKTHBe. Belb 7 U3 BOCEMH
COTPYAHUKOB IIOJIY4YalOT HAMHOTO MeHblIile, 4yeM 50 ThicAY. 3HAUUTEJIBHO pa-
3yMHee B JaHHOH 3aJjaue pacCMOTpPeTh MeAHaHy. ¥ HOPAJOYUM 3apILJIATHI:
15, 25, 25, 25, 25, 25, 30, 230. MeaunaHa paBHa 25, 1 JeHCTBUTEJILHO MOXK-
HO CKa3aTh, 4TO 3apabOTOK CpeJHero COTpyYAHUKA 9TOrO NPeaIIpUATUSA paBeH
25 TeicsuaM pyOJeit. To ke camMoe 3HaUeHMe JAaCT MoJa — 3HaUeHUe 3ap-

I1jaThl, KOTOpOEe BCTpeUaeTCsda yalije BCero.

IIpnmep 2. B Tabinie mokazaHo KOJIUYECTBO APaMaTUYECKUX T€ATPOB B
POCCHICKHX ropoJax-MHUJJIMOHEPaX.

T'opon Koua-Bo TeaTpos

Mocksa 120

Q0
o

Caukr-ITerep6ypr

[y
[\\]

Kasansp

Hosocubupck

Huxxuauit Hosropop,

OmMCcK

ITepmsb

Camapa

Bouarorpan

PocroB-na-llony

Exarepuno6ypr

R R Oy Ov | 9| 00| ©

YenaouHCK

Pewenue. CpeaHee apudmeTHuyecKOe UHCIA APAMATUYECKUX TEaTPOB
IS pOCCHﬁCKHX I‘OpOILOB'MI/IJIJII/IOHepOB paBHO

120+80+12+94+8+7+74+54+54-44-444 -

12 -

Ho rakoe KoanuecTBO TeaTpoB ABHO He XapaKTEePHO LJsA CPpegHero ropo-
Ja-MHJIJIMOHEpPA. MeaunaHa e OJd 9TOTO Haﬁopa YHCeJI paBHA 7, YTO 3HAUYH"

22,
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Yacrs I1. O1eMeHTHI CTATHCTHKH, TA0OJAHIBI, OOPa00TKA AAHHEIX

TeJILHO JIy4llle JaeT MpeAcTaBJieHHe O TUIIMYHOM KOJIMYeCcTBe TeaTPOB B POC-
CHICKOM ropofie-MHUJLIIMOHEDE.

IIpumep 3. B mikose, rae yunrca Unbda, npuHATa AecATHOANIbHAA CUC-
TeMa OIleHUBAaHHUS.

B kisacce Mibu romosele OIEHKM YUEHHKOB IO FeOMETPHHM — CJEAYIO-
mue: 8, 5, 4, 10, 4, 4, 4, 5, 4, 10, 4, 4, 6, 4, 4. Haiinure meguany, Mony u
cpelHee apu(pMeTUUECKOe 3TOro Habopa oneHOK. Kakad U3 3THUX XapaKTepH-
CTHUK, Ha Bamr B3rusan, Jydiie oTpaskaeT CpeJHIOI0 OLleHKY [0 FeOMETPUH B
aToM KJiacce? OTrBeT 00oCcHYyTE.

Pewenue. Ynopmman oneHku: 4,4,4,4,4,4, 4, 4 4,5,5,6, 8,10, 10.

Mengnana ,u;aHHOI‘o Habopa o1eHOK paBHA 4. Moja Toxe paBHa 4.

9.4+2-5+6+8+2-10 1
Cpennee apudMeTHUYECKOE PABHAETCA T = 55 .
B maHHOM ciyyae, KOHEYHO, MeAUaHa M MOJa JIy4Yllle OTPaXXaloT CUTya-

IO C OII€EHKaMH 110 TeOMETPHH B KJiacce.

Boob1ie, yacTo B 3ajauyax, rje msMepseTcs HEKOTOPBIN peHUTHHTr (Ha-
IIPUMEDP, OIEHKH B IIIKOJIE, NI MECTa B CIIOPTUBHBIX COCTSA3aHUAX), JIYYIIIE
XapaKTepu3yeT CPeJHIO CUTyallMi0 UMEeHHO MoAa. A B ciyyae, kozda mod
HeCKONbKO (TaKHe paclpelesIeHUsA YHCeJl Ha3bIBAIOTCA NOAUMOOANbHbIMU),
KOppexmHuee 6cezo ucnonb3oéamsv meduany.

4. 3AAAHUS HA BbIMUCJNIEHUE BEPOATHOCTEW
N CTATUCTUYECKUX XAPAKTEPUCTUK

1. B smuke jgexkur 12 Genwix u 18 uepHbIX mapoB. CiayuaiiHbeiM oOpa-
30M M3 3TOro AIIMKAa HU3BJEKAKT 5 mapoB. KakoBa BepOATHOCTH TOTO, UTO
3TH HIapBI OZHOIO I1BeTa? Pe3ysIbTaT OKPYIJIUTE IO THICAYHBIX.

2. B samuke gexut 12 6ennpix 1 18 yepHbIX mapoB. CiayyalHbIM obpa-
30M M3 9TOro AINIMKAa MU3BJIEKaloT 5 mapoB. KakoBa BepOATHOCTHL TOro, YTO
cpeiu STHUX IIAPOB TPHU OeJbIX U ABa YepHBIX mapa? PeayibraT oOKpyriure
JIO TBICAYHBIX.

3. B smuke jgexut 12 6eabix u 18 uepHbIX mapoB. CaydailHbIM o0pa-
30M H3 5TOro fANIHUKa H3BJIEKAIOT O mapoé. KakoBa BEepOATHOCTH TOro, YTO

cpeiH ATHX IIIAPOB He MeHee TpeXx OesbIx mapoB? Pe3ysJbTaT OKpyrjauTe 40
THICAYHBIX.

4. B xapmane Ilamu nexut 7 MoHeT: Tpu o 5 py6. u 4 o 10 py6. Ila-
HIa CJy4YaMHO JOCTaJl U3 KapMaHa TPU MOHeThl. KakoBa BepOATHOCTB TOTO,
yTOo B KapMaHe Ilamp oCcTajoch OZWHAKOBOE YHCJIO MOHET KaKAOoro Buja?
PesyabTaT OKPYIJIATE O COTHIX.
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4. 3agaHus Ha BRIUNCJIEHHE BEePOATHOCTEH U CTATUCTUYECKUX XapPaKTEePUCTHK

5. B kapwmane ITamwu gexur 7 moneT: Tpu 1o 5 py6. u 4 o 10 py6. I1a-
1a cJay4YaHoO JOoCTaJ U3 KapMaHa NATh MOHeT. KakoBa BepOATHOCTHL TOTO,
4yTo B KapMmaHe Ilamu ocrajsoch Bcero fBe MOHETHI pa3HOro AOCTOMHCTBA?
PesynbraT oOKpyrimre A0 COTBIX.

6. Ha pucynke uzobpaxeH rpaduK ocagkos B . Kaauuunrpaze ¢ 4 mno
10 deBpana. Ha ocu abcuucc OTKJIAABIBAIOTCA AHU, HA OCH OPAUHAT —
ocagxku B MM. OnpeziesinTe 0 pUCYHKY, CKOJBKO AHel M3 JaHHOro IIepHoAa
BBIIIaZ1aJI0 OT 2 A0 8 MM OCAAKOB. BRIUHCINTE cpeJHee KOJNYECTBO (B MM)
OCaJIKOB 3a Bce BpeMs HalOJfofeHHil, BBIYHCJINTE JUCIIEPCUI0 U paccesdHUe,

” 1
MeAuaHy ¥ MOJy. BeruucyieHNs: OKPYIJIsTATE SO AECATHIX .

o
o] ]
8 ' [L—
° 7 /T
4 N

/ N/ L
2 / L
N
0 —t —+ o

4 5 6 7T 8 9 1'0 YucaaG Mecaua

7. Ha pHCYHKe XKUPHBIMHM TOYKAMH IIOKA3aHA CPELHECYTOUYHAS TeMIIe-
paTypa Bo3ayxa B Bpecre Ka)kapiit geub ¢ 6 mo 19 uronsa. ITo ropusonranu
YKa3bIBaIOTCS YHCJA MecfAlla, 10 BEPTHKAJIM — TeMIepaTypa B rpajgycax
IMenvcusa. na HarIALHOCTH JKUPHBIE TOYKU COeNUHEHBI JuHUel. Onpene-
JIUTe 110 PUCYHKY, KAKOro 4YHcja CpeJHEeCYyTOYHas TeMIieparypa Oblia Hau-
MeHbIIIe! 3a YKa3aHHBIN IIepUoJ. BrIUKCINTE CPEAHIOI0 TEMIIEPATYPY 3a BCE
BpeMs HaOJII0AeHU, BEIYUCIINTE JUCIIEPCHIO M paccessHUe, MEJUAaHY U MOAY.
BrluncieHust OKpyTIIfiiTe 0 JECATHIX «

T°c A

27 +— ,v —

T _
+——t — 3
6 7 8 9 10 11 12 13 14 15 16 17 18 19 wuucxa mecaya

-+ b i

+
T

! Ecoin oT6paceiBaeMas uudpa paBHa 5, TO IPeAbIAYIAA NUPPa YBeIUUUBACTCA
Ha l, '
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Yacts I1. di1eMeHTH cTaTUCTHKH, TaOJIHIB, 00paboTKa JaHHBIX

8. Ha pucyHKe >XMpHBIMH TOYKaMH IIOKa3aHa CpeJHECYyTOYHAasd TeMmIle-
paTypa Bo3ayxa B IIckoBe KaxKaniil AeHb ¢ 15 mo 28 mapra 1995 roaa. Ilo
TOPH30HTAJIM YKA3hIBAIOTCA YHCJIA MECAIA, 10 BEPTUKAIN — TEMIIEpaTypa B
rpagycax Ieabcus. [y HAMIAAHOCTH KHUPHbIE TOUKHU COeIMHEHEl JUHUEH.
Onpegenute mo PUCYHKY, KaKoi Obljia HauOoJablIas CpeJHeCyTOYHass TeM-
nepaTypa 3a YyKa3aHHBIH nepuoj. BeruuciauTre CpefHIOIO TeMIepaTypy 3a Bce
BpeMsA HaOMI0AeHUH, BRIYUCJINUTE JUCIEPCHIO U paccedHMe, MeIHaHy M MO-

p;yl. BreruncieHns OKpPYTJIAiTe 10 AeCATHIX.
T°CA
8

6
4
2 /! A |/

15 16 17 18 19 20 21 22 23 24 25 26 27 28 uu)c.ua Mecaya

9. Ha pucyHKe >XUDHEIMH TOYKaMHU IOKa3aHa cpeHeMeCAYHasA TeMIle-
paTtypa Bo3ayxa B Coun 3a kaxxaAeIi mecAl 1970 ropa. Ilo ropusoHTa N yKa-
3BIBAIOTCA MECHAILLI, IO BEPTUKAJIM — TemIeparypa B rpagycax Ileibcus.
Jns HarJIAAHOCTH *KUPHBIE TOYKHM COeJUHEHH! JuHUel. OnpexesinTe mo pu-
CYHKY, Kakoil OnlIa HaubGoJbIIaA cpefHeMecsiuHas Temneparypa B Couyu B
1970 roxy. OtBet gaiiTe B rpagycax Ilenbcusa. Baruuciante cpesHion TemMune-
paTtypy B Couu 3a Bce BpeMs HabJi0fieHUil, BRIYUCJINUTE AUCIEPCHUIO U pac-
cesHHe, MEIUAHy U MOAY. BeIUMCIeHNA OKPYIJISAATE 4O AECATHIX.

T°CA

20 V4

N\
16 — N
12 \

0 >
1 2 3 4 5 6 7 8 9 10 11 12 mecayw

! Eciu 3HAYeHMe TeMIIepaTyphl He CIUTHIBAeTCA N0 rpadUKy OTHO3HAYHO, TO 3TO
aHaYeHUe BuIGupaeTcs npubauxérHo ¢ TtounocTeio 10 0,2 °C . Hanpumep, Temne-

paTtypa 17 mapra pasua 1,5 °C, a 23-ro — 2,2 °C.
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4. 3ajjaHNA HA BHIYNCJIEHUE BEPOATHOCTEH U CTATHCTHYECKHUX XaPaKTEPUCTHK

10. Ha pucyHke >KHPHBIMH TOYKAMH IIOKA3aHO CYTOYHOE KOJHUYECTBO
0CaJIKOB, BhInazaBminx B Mypmasncke ¢ 7 no 22 Hoabpa 1995 roxa. ITo ropu-
30HTAJIM YKa3bIBAIOTCA YHCJIa MECAIA, 110 BEPTHKAJIH — KOJHYECTBO OCal-
KOB, BBINIABIINX B COOTBETCTBYIONUIHMI JeHb, B MUJUIUMeTpax. ina Harnax-
HOCTH KHUpHble TOYKHM HA PHUCYHKe coelWHeHBl JmHHed. Orpeaesurte mno
PHUCYHKY, KaKoe HauboJiblllee KOJIHYECTBO OCAJKOB BHIIAJAJI0 B TIepuoA ¢ 7
no 14 Hoabpa. OTBer AaliTe B MWLIMMeTpax. Berunucinure cpegHee Koamye-
CTBO OCAQJKOB 3a Bce BpeMs HabJlogeHn#, BBIYMCJIATE AUCIIEPCHIO M pacces-
HYe, MefHaHy ¥ MOAY. BeIuucaeHUA OKPYTAANTe A0 JeCATHIX.

MMA

5,0
4,5
4,0
3,5

30 /1\

2,5 I \
2,0 [ 1\

’ \ !
1,5 /
1,0 4 \l /
0,5 \
0,0 v >

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22  wucaa xecaya

\
\
\
\
\ S\
\ /

11. B cpegrHeM y Ka)kKJ0oro yueHHKa KJiacca, rae yuurca Tosas, ects mo 7
TeTpagok. ¥ Touu 6 rerpasok. Kakoe u3 clIeyOMINX YTBEPKAEHU BePHO?

1) Ob6sasaTesbHO HAMIETCA YUEHUK, Y KOTOPOI'O POBHO 7 TETPAJOK.

2) O6sasaTeJbHO HaWAETCH YEJIOBEK, Y KOTOPOro XoTda 661 9 TeTpaJoK.

3) V¥V Tonu MeHbIlIe BCEX TeTPAJOK B KJacce.

4) O0sa3aTeJbHO HAHIETCA YUYEHHUK, Y KOTOPOI'O €CTh XOTdA Obl 8 TeTpaJioK.

12. B cpegHeM KaXIblifi YYeHHK KJacca, B KoTopom yuutcsa Cepexka,
TPaATHUT Ha JOPOTY X0 HIKoJbl 36 MuunyT. Ceperka TpaTHUT Ha gopory 19 mu-
HyT. Kakoe u3 cjiefyOIUX YTBEPKAEHUI BEDHO?

1) O6GsizaTesnbHO HAMAETCHA YYEHHUK KJiacca, KOTOPBIM TPATHUT Ha AOPOry
6oJsiee 40 MUHYT.

2) O6sizaTenbHO HalZeTCA YUEHHK KJjacca, KOTOPHIH TPaTHUT Ha JOpOry
poBHO 36 MUHYT.

3) B Kiacce KaXablil yUeHUK, KpoMme Cepe)xku, TPaTUT Ha fopory 6oJiee
36 MUHYT.

4) O6sa3aTesbHO HaAWAETCA YY€HHWK, KOTOPHIM TPATHT Ha Zopory 6oJiee
36 MHUHYT.
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Yacts II. 31eMeHTHI CTATUCTHKH, TaGaIuIBl, 00paboTKa JaHHBIX

13. Cpeaunit pocT >KuUTejieli ropoja, B KoTopoM kuBer [llamia, paBeH
170 cM. Poer Hamu — 173 cm. Kakoe u3 ciaeayouux yTBePKIeHUN BepHO?

1) Hama — caMas BhICOKAas AeBYIIIKA B ropoje.

2) O6szaTenbHO HalgeTcsa AeByIIKka HmxKe 170 cMm.

3) O6GsaszaTenbHO HaMAETCS 4eJOBEK pOocTOM MeHee 171 cm.

4) OO6sA3aTeNbHO HalifleTcA YeJoBeK pocToM 167 cm.

14. Baca nepemes u3 9 Kiaacca «A» B 9 xkaacc «B». Morio su Tak ciay-
YUTHCH, UTO B Pe3yJILTATe CPEIHMUIH POCT B 000UX KJIacCaX YBEJTUUUJIICH ?

15. B mikouse, rae yunrcsa I'ieb, npuHATa gecATUOAIBHAA CUCTEMA Olle-
HUBaHUA.

B kiuacce I'ne6a rogossie onenku mo reomerpuu: 10, 9, 4, 10, 7, 4, 4, 5,
4,4,4,4, 6, 5, 4. Halinute Mmeguany, MOIy U cpeiHee apudMeTUdeCcKoe 3TO-
ro Habopa oreHOK. Kakas n3 3THX XapakTepHCTHK, Ha Bam B3raaz, jgydine
OTpa’kaeT CpeJHIOK OL[EHKY 10 reoMeTpPHUH B KJjacce? OTBeT obocHYyiiTe.

16. Jans nBa Habopa yuces:

1) 3;4;3;5;6;5;3;3;6;2

2) 0;9;0;,9;0;2;1;8;7;4.

Brrunciaure u cpaBHUTE cpefHNe apudmMeTHyecKre 3TUX HabopoB. To ke
3aJlaHMe IJIs1 fUCIIepCHil 3TUX HaOOpOB.

17. larbl 1Ba HaGopa yUCe:

1) —4;-2;3;7;8;-5;3;-8;0; 3

2) 0;2;0;3;0;-10; 11; 8; -7; -2.

BrruncauTe u cpaBHUTE CpegHUE apHQ)Meanecxne aTux HabopoB. To ke
3aJlaHUe IJIs1 JUCIIEPCHil 9TUX HAaOOPOB.

18. [lann! ABa Habopa yuces:

1) 2;4;3;3;2;5;3;2;4;4;3

2) 0;9;0;9;0;2;1;8; 7; 2;6.

He npousBogsa BEIUMCJIEHUH, YKAaXXUTE, KaAKOH M3 HaOOpoB MMeeT 60JI1b-
IIYIO JUCIIEPCHIO.

19. Mamuauctkn UHna u Mapusa nepenevyaTbIBajid pOMaH.

B Tabnuiie moKasaHO KOJHYECTBO CTPAHUI], KOTOpOe KaJad U3 HUX Iie-
pelreyaThIBajia KaXKAbIHM IeHb B TeueHUe Hexenu. Hailgure, KTO U3 AeByIlIeK
B CpeIHEM IMevaTaJ B JeHb 00JIbIIIe CTPAHUILL X Ha CKOJIBKO.

IIH BT cp YT T c6 BC
HNHuHa 30 42 18 18 16 29 15
Mapusa 33 27 28 25 11 24 27
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20. 1ns paboTel B MOAEJILHOM areHTCTBE OTOHMPAIOT KAHAUAATOK C pPOC-
ToM He MeHee 172 cM. EcTe 4 rpynnsl AeByiiek. B Kaxkoii u3 rpymnmn 3aBeoMo
IIOJIOBMHA JIeBYIIIEeK IMOAXOAUT No pocTy? IIpo rpynnsl u3BeCTHO ciieyioniee:

1) B mepBoii rpyniie cpeaHu pocT paBeH 174 cMm.

2) Bo BTOpOI rpynne HauGoJibUINi pocT paBeH 184 cMm.

3) B TpeTheil rpynne MUHUMAaJbLHBIA POCT paBeH 162 cm.

4) B uyeTBepTOH IrpyIllie MeAuaHa pocTa paBHa 174 cM.

21. B Tabaune gaHbl pe3yJIbTAThHI YeThIPeX CTPEJIKOB, IOKa3aHHLIe UM Ha
TpeHupoBKe. TpeHep pelruns IocJaTh Ha COPEBHOBAHUSA TOT'O CTPeJKa, Y KO-
TOpPOro B CpefHEM Ha OJAUH BHICTpeJI IPUXOAUTCA 00JIbille BHIOUTHIX OYKOB.
Koro u3 crpesnkoB BeiGepeT TpeHep?

Damunusa Yuca0 BRICTPENOB Yuco BBIOUTBHIX OYKOB
Anexkcanapos 30 240
Boromoaos 48 210
Bacusibes 60 260
I'puropnes 25 | 190

22. Urpok B 60yJMHT caesa 5 6pockos u BeIOWI 8, 9, 7, 10, 6 xermeii.

Haiigure cpegHee apudmMeTrnuecKoe 3TOr0 pAia 4yuceJl.

23. IIponaska GPYKTOB B MarasuHe 3a HeAeJIO IIPeJCTaBJsAeT paAxd 345,
229, 456, 358, 538, 649, 708 kr B neHb. HaliiuTe pasHUIly MeXKAy CPeAHUM
apu(pMeTNIECKHUM U MeJUAHOM 3TOr0 psAAa YHCell.

24. B Teuenue yerBepTH KoCTs mOJYUHJ ciaeayiolye OTMETKH 110 MaTe-
MaTHKe:

TPU «ABOMKHU», JBe «TPOHKM», NECATh «4eTBEPOK» U IATH «IIATEPOK».
Haiigure cymmMy cpeaHero apudmeTHueCKOro 1 MeAuaHbl ero Ol eHOK.

25. O6mas Macca BOCbMHU JeCATHAHEBHBIX IeHKOB paBHa 4 Kr 480 r.
HleHO‘R Tysuk umeet maccy 590 r. Kakoe u3 cieayonux yTBepxIeHU Ha-
BEepPHAKA CIpaBeJJIUBO?

1) Cpenuss Macca mieHka pasaa 580 r.

2) O6sa3aTesbHO eCcTh IIIeHOK ¢ Maccoit 530 r.

3) OO6sa3aTenbHO eCTh IIIEHOK ¢ Maccoii 560 r.

4) O0s3aTeJIbHO eCTh IIIeHOK ¢ Maccoil meHee 560 r.
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OTBETDbI!

HYACTb I

3.3. 3AIAYM HA BbIMUCJIEHUE BEPOAATHOCTEMN

1 2 3 4 5 6 7 8 9 10 11
0,25 | 0,09 | 0,02 { 0,01 | 0,008 | 0,002 | 0,84 | 0,8 | 0,4 | 0,9 0,11
12 13 14 15 16 17 18 19 20 21 22
0,03 | 0,375 0,06 | 0,94 | 0,475 0,4 0,28 |0,2|0,35|0,42 0,4
23 24 25
0,35 0,28 0,03
4.2. 3AJAMU HA BbIMUCJIEHUE BEPOATHOCTEN
1 2 3 4 5 6 7
0,995 0,92 0,98 114 18 0,996 42
5.2. SAAYHU, B KOTOPbIX UICNOJTb3YETCA ®OPMVYJIA
BNK YNCNA NEPECTAHOBOK BE3 NOBTOPEHUMA
1 2 3 4 5 6 7 8 9
0,6 | 0,2 { 0,04 {0,001 2,75-107 ~0,0000003 | 0,08 0,01 [0,625| 0,33
5.6. AONONTHUTENDBbHbLIE SAAYYUN
1 2 3 4 5 6 7 8 9
4026 | 2012 9 12 ropes -1—%?‘- -é- 1352078
YUCJIIO 276 19
foabIle
10 11 12 13 14 15 16 17 18
1 78l 135 45 604800 1 40320 10 —6—
1352078 | 1024 512 512 604800 203
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OrBeTsl

HYACTb I

4, 3AAAHUSA HA BbIYUCNEHUE BEPOSITHOCTEN
U CTATUCTUHECKUX XAPAKTEPUCTHUK

1 2 3 4 5
4
40 ~ 0,066 ﬂzo,236 £z0,304 18 0,51 —=0,57
609 7917 2639 35 7
6 7 8
33“[“81”; CI.) e,q;cee 16 urons; cpegHee 37.6°C
S MM; A 282,5°C . 6 °C; cpenHee — ~2,7°C;
nepcus 14 = 20,2 °C; guc- :
10,4 mm?; pac- ‘ o (2. )
P nepcus 6,0 (*C)% pac- nucnepcusa 2,4 (°C)?%; pacces
cesHue 3,2 MM; cestrme 2.4 ° C: aaHA Hue 1,5 °C; MmeguaHa
MeIHaHa A 20 5’ 21,Me11; 2,2+2,5 “C:
M, =2,0;moma | M, =222 21 _90,8 o5 M=% =24 Cimona
He oIIpejiesieHa o1 He ompejeseHa OJHO3HAYHO
OJHO3HAYHO moza Mo =21 °C
9 10 11 12 13
24 °C; cpenHee 4 MM; cpegHee
162 °C z13,7 °C ; guc- 2:1’625 ~1,5 MM; gucnep-
nepcus 46,4 (°C)% pac- | cua 1,7 mm?; paccesnue |Yersep-|Yersep- eree
cesiHue 6,8 °C; megnanHa 1,3 mM; Menana TOE TOE P
M, = 13+14 ~13,5 "C:| M, = 1+1,25 “1,1 M
Moza M, =6 °C Mojga M, =0,5 mm
14 15 16 17 18 19 20
mexuaHa | 1) M=4; (1) M=0,5; Mapus
worno |4-MoAa 4, D=18. |D=24,65. Haf " | B uersep-
cpexnHee | 2) M=4; (2) M=0,5; P or alfn y TOH
4,9 | D=13,6 |D=34,85 parmny
21 22 23 24 25
AnexcaHapoBa 8 13 7,85 YyeTBEPTOE
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