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Or aBTOpOB

B conepxanue cpemnero oopa3zoBaHusi POccUM BHOCSTCS CYIIECTBECHHBIC M3Me-
HEHMs, B YaCTHOCTH, B IIPOrpaMMy II0 MaT€MaTHUKE OCHOBHOM IIKOJIbl BKIKOUAOTCS
TEOpUsl BEPOATHOCTEH M NIEMEHTHI CTAaTUCTUKU. Teopus BEpOSTHOCTEH —3TO Ma-
TeMaTu4ecKas Hayka O CIy4allHOM M 3aKOHOMEPHOCTAX CllydaiiHoro. B IIKoiabHOM
Kypce MaTeMaTHKM W JPYTrUX €CTECTBEHHBIX HayK TOCIIOICTBOBaja TOJBKO OAHA
uzes — O CYIICCTBOBAHUH JKCCTKHX CBS3EH MEXKTy SIBICHUSIMH U COOBITHAMH. DTH
CBSI3U TIPEICTABICHEI B (popMe 3aKOHOB (DU3UKH, XUMHH, MATEMaTHKH; TaKe B Kypce
HCTOPUU HET MECTA CIIy4allHOCTHU: OH IIOCTPOEH TakK, YTO CKJIaJbIBA€TCs BIIEYATIIC-
HHE, YTO BCE COOBITHA MPEJONpeeNICHbl U 3aKOHOMEPHBIL.

Ho oxkpyxatomuii Hac MHp TIOJIOH CIydalHOCTEeH. DTO 3eMJIETPSICEHUs, ypa-
TaHBl, TIOABEMBI M CIIAJbI SKOHOMHUYECKOTO Pa3BHUTHS, BOWHEI, OOJE3HHU, CITydai-
Hble BCTpEeYM M Tak jpajee. Brpouyem, MbICIb O TOM, YTO B OKpPY’KAaIOLIEM MHUpE
MHOTO CIIy4aifHOTO, OCTaHETCs OYEBHJIHOW, HO OECIUIOAHOHM, eclM He HAy4HTh-
Csl U3MEPSTh CIY4aifHOCTb YMCIIOM, BBIYMCIATH LIAHCHI PA3IHUYHBIX COOBITHH. Te-
opHsl BEpOATHOCTEH B CpeAHEll MIKoJe —3TO MpU3HAHUE OOIIECTBOM HEOOXOAHU-
MOCTH (OPMHPOBAHHS COBPEMEHHOTO MHPOBO33PCHHUS, MJISI KOTOPOTO OAWHAKOBO
BaXKHbI IIPEJCTABICHUA U O >KECTKUX CBA34X, U O ciydyaiiHom. be3 3HaHus mno-
HATUM U METONOB TEOPUM BEPOSTHOCTEM M CTAaTUCTUKM HEBO3MOXKHA OpraHHu3a-
st 3((PEKTUBHOTO KOHKYPEHTOCIIOCOOHOTO MPOU3BOJACTBA, BHEIPEHUE HOBBIX Je-
KapCTB M METOJIOB JIUEHUs] B MEULIUHE, 00ECIICUCHNE CTPAXOBOI 3allUThl FpaXkaaH
OT HENPEIBUIEHHBIX 00CTOATENILCTB, IMPOBEICHHE 00OCHOBAaHHON COLMAIILHOM I10-
JIUTHUKHU.

Teopust BeposiTHOCTEW Kak Hayka Hadaya ckiajaeiBarbes B X VII Beke. McTounn-
KOM 3a/lau JijIsl Hee CIIy>KWJIM a3apTHbIE UIpbl. B yacTHOCTH, Urpa B KOCTHU, KOTOpast
Toraa ObLIa OUeHb pacHpocTpaHeHa B 3anagHoil EBpone. B 3Tux 3amauax riaBHOE —
BEIOOP PaBHOBO3MOXKHBIX AJIEMEHTAPHBIX COOBITHI M TPABHIBHBIA ITOACYET KOMOH-
HalMi ATUX 2JIeMEHTapHbIX cOObITHH. Jlo CHX MOp, Kak aHaXpOHU3M, BO MHOTHX
Ha9YaJIBHBIX Kypcax TEOPHH BEPOSATHOCTEH COXPAHACTCS «POANMOE MSTHO» — IIPeod-
JajaHie KOMOMHATOPHBIX 3a/1ad, CBSI3aHHBIX C a3apTHBIMH Hrpamu. Takue 3agaduu
€CTb M B HAlllEeM KypC€ TEOPHUU BEPOSATHOCTEH, HO OHM JaHbl, B OCHOBHOM, IJIs
YIPa)KHEHUN U WILTIOCTPALNN.

OHOBPEMEHHO C Pa3BUTHEM TEOPHM BEPOATHOCTEH CTajla pa3BUBATHCS CTaTH-
ctuka. K XVII Beky OTHOCATCS M IepBble HAy4yHbIE NMPUMEHEHUs CTATUCTUKU B
neMorpaduu U CTPAXOBAaHUHU, UJICH O CIIyYaiHBIX OIMIMOKax B H3MEPECHUSX.
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Ot aBTOpOB

Teopust BeposITHOCTEH M CTATUCTUKA JIONITOE BPEMs Pa3BUBAIHCH KaK €CTECTBEH-
HBIC HAyKH, XOT4 U ¢ OONBIION MaTeMaTn4ecKoil cocrasisitomeil. B orpacis marema-
THUKH TEOPHsI BEPOSTHOCTEH MpeBpaTHIIach TOJIbKO B XX Beke. Ha akcmoMarnueckyro
OCHOBY €€ mocTaBWJI Haml Benukuid cooreuectBeHHUK A. H. Kommoropos. Jlo Hero
HEKOTOPHIE CJI0XKHBIE TIOHATHSI TEOPUH BEPOSITHOCTEH HE OB IMTOJIHOCTHIO U3yUCHBI.
Brpouewm, Ha «HIKHUX 3TaKkax» 3TOM HayKH, KOTOPHIE B MEPBYIO OYEpeb U HYKHBI
JUISL TIPHJTIOKEHUH, Bee OBLIO SICHO U paHee. B Harem Kypce MBI HE KacaeMcsl aKCHo-
Martuku Kommoroposa, HO moJib3yeMcsi BBEICHHBIMU UM U OOILIETIPUHSTHIMU ceidac
TIOHATHSIMU: CITyYaiHBINA SKCIIEPUMEHT, JIEMEHTApHOE COOBITHE U TaK Jaliee.

B »T0li KHHUTE Teopus BEpOSITHOCTEH WM CTAaTUCTUKA TPEACTABICHBI KaK €cTe-
CTBCHHBIC HayKH, B KOTOPBIX HAHOOIBIIYIO IICHHOCTh MPEICTABISACT CIOKUBIIASICS
cUCTeMa B3TIISJIOB, BRIPaOOTAaHHBIC OCHOBHBIC TTOHATHUS U UX CBSI3U C PEANBHOCTBIO.
[Ipu TakoM mojxojie MaTeMAaTHUYECKUE JI0KA3aTENIbCTBA OTCTYIIAl0T Ha BTOPOH IUIaH,
a MaTeMaTU4eCKUe METOJbl MTPAIOT Ty € POjb, YTO M B ()U3HKE WIH MEXaHUKE.
DTa KHUTA CYIIECTBEHHO OTIMYAETCS OT y4eOHWKa MAaTeMaTWKH TEM, YTO MHOTHE
BOMPOCHI ¥ YIPKHEHUS HE MOAPA3yMEBAIOT OJHO3HAYHBIX OTBETOB. JTH BOIPOCHI
MpeHa3HAYeHbI B OOJNIBIICH CTETEeHU Ui OOCYXJICHUS. Ydalluecss MOTYT HMETh
pa3Hble MHEHHS TI0 TeM WJIM MHBIM BOIIPOCAM U CTaparbcs uX 000CHOBATh.

W3noxeHnne TEOpUU BEPOATHOCTEH HAYMHAETCsl cOo cTaTucTuku. OOcyxmaercs
MIPEJICTABJICHHE JIAaHHBIX B BUJIC TAONIUIl U TUarpamm; OOBICHIETCS, KaK C IIOMOIIBIO
HEMHOTHX YHCIIOBBIX XapaKTEPUCTUK MOXKHO OINMHUCATh MAacCHUBBI JaHHBIX. M3yuas
COBOKYITHOCTH YHCEJ, Mbl €CTECTBEHHO MPUXOINUM K MOHITHIO CIy4alHOW H3MEH-
YUBOCTH, IMOATOTABIMBAs MEPEXO] K M3YUYEHHIO CIy4aHOCTH, TO €CThb K TEOpUHU
BEPOSITHOCTEN.

OO0cyxasi BOIPOCHl CTAaTUCTHKHU, aBTOPHI CTPEMUJIMCh B KauyeCTBE y4eOHOTO
Marepuaia cooOmarbk peajdbHbIE CBEACHHUS O HApOJIOHACEIEHUH, 00 dKOHOMHUKE U
CeNbCKOM x03siicTBe Poccuu, momnaras, 4To 3HAKOMCTBO C OCHOBHBIMH ITPUHIIATIAMHU
cbopa, aHann3a U NPEICTaBICHIUS JaHHBIX 00 OOIIECTBE U TOCYAapCTBE MPHOOITACT
IIKOJILHUKOB K OOIIECTBEHHBIM UHTepecaM. OIHOBPEMEHHO O0CYXIAl0TCs pa3iny-
HBIC JJAHHBIC, TIOKA3bIBas, KAK CTATHCTUKA MO3BOJISIET OIMCHIBATH MUP, OKPY KAFOIINT
IIKOJILHUKA, W SBJICHUS B ITOBCEIHECBHOM JKU3HH.

Craructryeckas 4acTh Kypca OTHECEHA K M3Y4YCHHIO B CEIbMOM Kiacce. Bochb-
MOU M JEBSITHIN KJIACC OTBENEHBI ISl N3YUYCHUS TEOPUHU BeposiTHOCTEH. B BochbMoM
KJIacce BBOJSTCS TOHATHS CIy4allHOTO SKCIIEPUMEHTa, JJIeMEHTApPHBIX COOBITHH,
COOBITHI M WX BEPOATHOCTEH, OOBEAMHEHUS W TEPECEUCHUS COOBITUH, (HOPMYITBI
CIIOKEHUS U YMHOXKECHHUSI BEPOSITHOCTEH, MOHSATUE O HE3aBUCUMOCTHU YKCIIEPHUMEHTOB
1 coObITHH. B 3Ty yacTh Kypca BKJIFOUCHA M HEOOJIbINAs TT1aBa O KOMOMHATOPHUKE.

B neBsitom kacce M3ydaroTcsl ciiydyailHbIe BEIHUYWHBI, X paclpeieNieHus] 1 Yu-
CJIOBBIE XapaKTEPUCTUKU — MaTeMaTHUYECKOe OKMJaHHe W jaucrepcus. B stom ke
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Ot aBTOpOB

KJIacce M3YJaloTCs UCTIBITaHNs bepHysTi — ofHa n3 6a30BBIX CXEM TEOPHU BEPOSIT-
Hocrel. McnbiTanus bepHy/uin OIHOBPEMEHHO SIBIISIOTCS IPUMEPOM HE3aBUCHUMBIX
UCTIBITAaHUH, IPUMEPOM CJIOKHOTO CIy4alfHOro SKCIIEPUMEHTA U MIPUMEPOM BaKHOM
CllyuaifHON BEJIMYMHBI — «4UCIIA YCIIEXOBY». BBIUMCIEHHE MaTeMaTHUECKOTO OXKUA-
HUS U JUCTIEPCHH JUIS «UHCIIa YCIIEXOB» JAal0T HaM BO3MOXKHOCTBH C()OPMYIHPOBATH
OJIH U3 OCHOBHBIX 3aKOHOB TCOPHH BEPOSITHOCTEH — 3aKOH OonbImmx gnceln. Hcmsr-
TaHHUsA bepHyM Mo3BOSIOT OOBSICHUTD, KaK C IIOMOIIBIO CITy4aifHOTO BEIOOpA MOXK-
HO 9KCTIIEPUMEHTANBHO M3y4aTh CBOUCTBA OONBIINX COBOKYIHOCTEH — BHIOOPOUHBII
METOJ] HUCCIIEIOBAHMS, a TaKkKe OOBSCHUTh CTATUCTUYECKYIO OCHOBY COLIMOJOTHYE-
CKUX ONPOCOB M Kakas IPH 3TOM JOCTUTAETCs TOYHOCTH BBIBOLOB. M3103KEHHBII
MarepHual 1Mo TCOPHH BEPOSTHOCTEH MO3BOJSET OOCYANTh W HEKOTOpPBIE IPYTHE CO-
LUaJIbHBIE SIBJICHUS, HAIIpUMEP, CTPAXOBAHUE U JIOTEPEU.

CozneprkaHne KHUTH U30BITOYHO 110 CPABHEHHIO C OTBOJMMBIM Ha M3yUEHHE TEO-
PHU BEpOSITHOCTEH! yueOHBIM BPEMEHEM, 3aTO U3JI0KEHUE MOITYyUMIOCh JOCTATOUHO
HEeTbHBIM W 3aKOHYEeHHBIM. Kypc 3aBeprmaercst 3akOHOM OOJBIIMX YHCEN, KOTOPBI
MOKA3bIBAET OJHY M3 CBsI3€H CIy4alfHOro C 3aKOHOMEPHBIM, OJHO U3 INPOSIBICHUI
3aKOHOMEPHOCTH B ciydaiiHOM. J[Be BaxkHble Tembl «bunom Hbrorona» u «Tpe-
yronbHuk ITackaiiss» He OTHOCATCS HEMOCPENCTBEHHO K KypCy TEOPHH BEPOSATHOCTEH
U CTAQTUCTHUKU, I03TOMY OHU BBIHECEHBI B IPUIIOKEHHE. Marepuan KHUTH Takxke Oy-
JIeT MOJE3eH MpU yIIyOIeHHOM M3yYeHHU MAaTEeMaTUKU U MOCITYKUT OCHOBOM ISt
MOITOTOBKM KypPCOB MO BBIOOPY, OCOOEHHO MO CONMalIbHO-3KOHOMUYECKOMY MpO-
¢dwuro.

ABTOpHI Kypca OynyT MpU3HATEIbHBI 32 OTKIINKH, 3aMEUaHHS U TPEUIOKEHUS 110
coBepleHcTBOBaHUIO Kypca. Hamr anpec: 119002, Mocksa, bon. Biracsesckuii niep.,
11, MITHMO, Teopust BepositHocteil. E-mail: stat@mccme.ru.

$ cyan c. 5magenta ¢. 5 black ¢. 5



Fnasa I. Tabnuubl

Korma cenenuit oueHb MHOTO, MX HYKHO YHOpPSI04MBaTh. TaOmuma — camblif
IpOCTOH croco0 ynopsaouuTs aaHHble. C HEKOTOPBIMU TAONUI[AMU BbI yXKe UMENU
Ie710. DTO TaOIHIB! CIOKEHHS M YMHOXKEHHS YHCEI, TAOIUIIbI CIIPSDKEHHS TIIaroJIoB.
Tabnuiamu ABIAIOTCS: PacCIMCAaHUE YPOKOB, CTPAHMIIBI BAIIETO IIKOJIBHOTO JHEBHU-
Ka, OraBJcHUe yueOHHUKA. ['ocynapcTBEHHBIE U KOMMEPUECKHUE CITYKOBI PeryIsIpHO
coOHparoT OOIIMPHEIE CBEACHHS 00 00IIeCTBE U OKpYXKaromiel cpeae. DTH JaHHBIC
MyOIMKYIOT B BUJE Tabaul. PaccMOTpUM npUMepbl HEKOTOPBIX TaOIHIl U HAyUHMCS
U3BJIEKaTh U3 HUX MH(OPMALHIO.

1. CratucTUueckue aaHHble B Tabnuuax
HaceneHue kpynHeiwux ropogoe Poccuu

Tabmuma 1 comepKUT CBEACHHUS 0 YUCIIE JKUTENeH KpyImHeHInX roponos Poccun
¢ HaceneHueM Ooniee 1 MITH. 4EeJIOBEK MO JAHHBIM NepenuHu HaceneHus B 2002 T.
T'opona yka3aHbl B an(aBUTHOM IMOPSZKE, @ YUCIIO UX KHUTENIEH yKa3aHO B ThICAYaX
yenoBeK. JlaHHbIE NPUBEJEHBI 32 HECKOIBKO JIET, YTOObI MOXKHO OBLIO CyauTb 00
U3MEHEHMSAX HACENIEHUsI TOPOIOB.

[To sTo0i1 TabnuIIe JErKO HAWTH OTBETHI Ha CICIYIONINE BOIPOCH.

1. Cxomnbko 66110 B Poccun roponoB ¢ HaceneHueM 6onee mustnona B 2002 r.?
Jlns oTBeTa HAJ0 MepecyuTaTh ropoja B Tadbmuue 1. Mx 13.

2. KakoBo Obuto Hacenenne MockBsl B 2006 1.7 Haiinute cTpoky TaGmuIipl,
oTHOCsmIyrocs K Mockse, u croibent ¢ ganasiMu 2006 . B 2006 . B Mockse
npoxwuBano 10425 Teicsy yenoBexk.

3. Kakoii ropox B Poccun B 2006 1. ObIT BTOPBIM TO 4HCHy >kuTenei? Jlns
OTBETa Ha ATOT BOIIPOC HAZ0 MPOCMOTPETh Bce uncia B crondue 2006 . u BHIOpaTh
U3 HUX Bropoe mo BenuuuHe. D10 4581, OHO HAXOAMTCS B CTPOKE, OTBEYAIOIICH
Cankr-IlerepOypry.

4. Ha cxonbko Belpocio Hacesenue Mocksel B 2006 1. o cpaBHeHuto ¢ 2002 r.?
g oTBeTa Ha 3TOT BOIPOC CIEAYET HAWTU Pa3sHOCTb 4Mcia >kureseil MocKBbI B
2006 u 2002 rr. Ona pasna 10425 — 10358 = 67, T. . HaceneHne MOCKBBI BEIPOCIIO
Ha 67 TBICSY YEIIOBEK.

Tabmuma 1 mMo3BONSET MOMYYUTh OTBETHI U HA MHOTHE JIpyTHe BOMpPOChl. Heko-
TOpPBIE MBI OOCYAUM MO3XKE.
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1. CratucTHueckue paHHble B Tabnauuax

Tabnuua 1. Topoma Poccuu ¢ unciom xureneit
Oonee 1 muH. yenoBek no JaHHBIM nepenucu 2002 1.

FOPOH HaCeHeHI/Ie, TBIC. YCJI.
1979 1989 2002 2006
Bosrorpan 926 999 1013 1025
ExarepunOypr 1210 | 1296 1293 1308
Kasanb 989 | 1085 1105 1113
Mocksa 8057 | 8878 | 10358 | 10425
Hwxuuii HoBropon 1342 1400 1311 1284
Horocubupck 1309 | 1420 1426 1397
Omck 1016 | 1149 1134 1139
ITepmb 989 | 1041 1000 993
PoctoB-na-Zlony 925 | 1008 1070 1055
Camapa 1192 | 1222 1158 1143
Cankr-IletepOypr 4569 | 4989 | 4669 | 4581
Ya 977 | 1080 1042 1030
YesstOuHCK 1030 | 1107 1078 1093

YnpakHeHus
1. [Tonp3ysich TabnuIei, HAWJUTE YUCICHHOCTh HACEIICHHS
a) HoBocubupcka B 2002 r; 6) Kazann B 1979 .
“ 2. B xakom ropoze Hacenenne B 1989 r. cocraBmsuio 1400 Thicsy
Q 4yeoBek?
3. Ckonpko roponoB B Poccnm mmerno HaceneHue Oomee 1 MutH.
yesioBek B 1979 1, B 2006 1.7
4. Ha ckonmbko usmenmnochk Hacenenue Cankr-IlerepOypra B 2006 r. mo cpaBHe-
Huto ¢ 1989 r.?
5. Ha ckonbko uamenusiock Hacenenue ExarepunbOypra B 2006 1. 1o cpaBHEHHIO
c 1989 n.?
6. Cronbko roponoB B Poccuu B 2002 1. umeno Hacesnenue Oomnee 1500 Thicsd
4eloBek?
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Tnasa I. Ta6nuupbi

YporkaitHOCTb 3epHa

s Poccun Beerga OblT0 BaXKHO, HACKOJIBKO XOPOILIO €€ CHAOXKaeT 3€pPHOM Cellb-
CKO€ XO3SICTBO. DTO BaKHO ceifuac u Oymer BaxxHO B OymymieM. K 3epHy, cormacHo
MIPUHSATON B CTATUCTHKE KIIACCHU(HUKAIINN, OTHOCUTCS TIIICHHUIIA, STIMECHb, POXb, Tpe-
4uxa, Mpoco, Topox, (Hacoib W HEKOTOpbIE APYTHE KYJIbTYphl. [JT1aBHOW 3epHOBOMA

KyJIbTYypOU SIBIISIETCS IILEHULIA.

Kyxypy3za

Poxpb

[Tmrennma

Ha IMPOAOBOJIBCTBUEC UACT OTHOCUTCIIBHO HEOOJIbIIIas YacTh 3€pHa (B Poccuu ato

npuMepHo 18 MITH. TOHH €KEeTOHO, ITaBHBIM 00pa3oM MIICHUIB). bonbmmas yacth
3epHa HICT Ha KOpPM CKOTy. 1o orjeHKam SKCIepToB, ceidac TofoBas MOTPEOHOCTh

Poccun B 3epHe cocTasisieT mpumepHo 7/0—75 MITH. TOHH.

Tabmuia 2 comepKUT HEKOTOPbIE CBEJICHUS O 36PHOBOM NPOU3BOACTBE B Poccun
¢ 2000 o 2006 t. [Tpon3BOACTBO 3€pHA U MIICHUIIB! JaHO B MUJUIMOHAX TOHH (MJIH.
TOHH); YPOXaWHOCTh — B IIECHTHEPAX C TeKTapa (1/ra).

Tabnuua 2. [poussoacTeo 3epHa B Poccun

IToxa3arenb 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
[TpousBoacTBo 3epHOBBIX, MiIH. T | 65,5 | 85,2 | 86,6 | 67,2 | 78,1 | 78,2 | 78,6
YpoxkaltHOCTh 3epHOBBIX, 1/Ta 156194 | 196|178 | 18,8 | 18,5 | 18,9
[Tpoussoncteo murenursl, MutH. T | 34,5 | 47,0 | 50,6 | 34,1 | 45,4 | 47,7 | 45,0
Homnst mmenntst, %

8
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1. CratucTHueckue paHHble B Tabnauuax

YnpakHeHus
7. Kaxkoit 6b11a ypoxkaiiHocTh 3epHOBBIX B 2000 1.?
8. B kakom romy ypoxaitHocTh cocraBmia 19,4 my/ra?
‘K 9. B kakoMm rony ypoxxaiiHOCTh Oblila HAaHOOJbILEH?
S 10. B kakoM Tojy ypoXKalHOCTh ObLTa HAUMEHBIICH?
1 1. JI71st K@K 1oTo Toa B TaOIHUIIe HAWIUTE, KAKYIO JIONIO B ypoXKae
cOCTaBJIsiyia MIIeHUIA (B MPOIEHTaX). 3al0oJHUTE HUYKHIOK CTPOKY B TaOmuie 2.
12. B xakoM rogy J0Jsl MIIEHHUIIBI B ypokae 3epHa Obliia HanOOJbIIeii?
13. B xakoM rogy J0Js MIIEHULBI B ypoXkae 3epHa Oblila HauMEHbILEH?
14. B kakuie To1bI A0S TIIISHUIIB TTpeBbimana 60 %?

lMpon3BOACTBO 3N1€KTPO3HEPrUm

BaxkubIiM mokazareiaeMm Ppa3BUTHUA CTPAHBI ABJACTCA YPOBEHDL ITPOMU3BOACTBA DJICK-
TpUuecKoi sHepruu. IIpou3BonCcTBO AMEKTPOIHEPTUHU IPAKTUUECKU COBIAAAET C I10-
TpeOIeHUuEM, TOCKOIbKY NEKTPUUECKYIO SHEPTUIO HEIb3sl XPAaHUTh B IMIPOMBIIILICH-
HBIX MacluTabax. DJIEeKTPUUECTBA MPOU3BOIAT CTOIBKO, CKOJIBKO HYXKHO HPOMBIII-
JIEHHOCTH, CEITbCKOMY XO3SHCTBY M HaceJeHHI0. B ObITY KonudecTBo moTpedneHHoi
ANEKTPUUCCKON YHEPTHH HU3MEPSIOT B KIJIOBarT-4acax (KBT-d); B cTpane —B M-
nuapaax kBt -u.

B Tabnuue 3 ykazaHO KOIMYECTBO NMPOHM3BEACHHON B Poccum snexTposHepruu
¢ 1998 no 2006 .

Ta6bnuua 3. [pousBoACTBO 31eKTpodHEpruu B Poccuu, Mipa. KBT- 4

T'on 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
Onexrposneprus | 827 | 846 | 878 | 891 | 891 | 916 | 931 | 953 | 991

ITo xonu4ecTBY MPOU3BOIUMON NIEKTPOIHEPTUU MONKHO B HEKOTOPOH CTENEHU
CYIUTb O COCTOSIHUU YKOHOMUKHU CTPaHbl. A TOJOBBIE TEMIIBI POCTa MIPOU3BOJCTBA
UIEKTPOIHEPIUU JAlOT IIPENCTABIEHUE O TEMIIAX POCTA €€ DKOHOMUKH.

Ynpa>kHeHus
15. CKombKO AIIEKTPOIHEPTHH ObLIO IMpom3BencHo B Poccum B
2000 r.?
a* 16. B xakoM Tofy 3JIEKTPO’HEPTHU ObUIO MPOU3BEACHO OOJIBIIE:
< B 1999 1. wim B 2000 .?
17. B xakom rogy B Poccum ObLIO MPOM3BEACHO OOJIbIIE BCETO
JIEKTPOIHEPTUU?
18. B kakue romasl B Poccun mpow3BeneHO OJMHAKOBOE KOJMYECTBO AIIEKTPO-
sHepruu?
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19. B KaKkuxX eOMHUIAX H3MEPSIOT KOJIWIECTBO MOTPEOISIEMOl SIEeKTPOIHEPTUU
B OBITY U B IIPOMBIIIJICHHOCTH?

20. Bpraucnute (B MPOLEHTAax), KaK H3MEHSJIOCh TOJ OT roja MpPOU3BOJCTBO
anekTpuyeckoil snepruu B Poccuu B 1998—2006 rr.

Ykasanue. Hampumep, NMpoOM3BOACTBO AIEKTpodHEpruu B 1999 1. BEIpOCIO
Ha 19 mipa. kBt-u no cpaBHenuto ¢ 1998 r. Usmenenne cocraBmsger 19:827 x
% 100 % ~ 2,3%. [pyroii mpumMep: MpOU3BOACTBO 3MekTposHepruu B 2003 1. mo
cpaBHenuto ¢ 2002 r. Beipocino Ha 24 mipa. kBT-4. Pocr cocraBmsier 24: 891 x
x 100 % = 2,7 %.

21. Ionmp3ysich pe3yabTaTaMy NPEAbLAYIIEH 3a7auu, 3al0MHUTE TAOIHIly H3Me-
HEHUI NPOU3BOJCTBA AIEKTPOIHEPTHHU 110 JAaHHOMY 00pasily:

Ton 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006

W3MeHeHne o OTHOLICHHIO
K IpeaplyiemMy roay, %

2,3 2,7

2. Mouck uHgopmMauuun B Tabnuuax

[ToroBopum Gosiee MoapoOHO O MOUCKe MH(pOpMAIMK B TabIHIAX Ha MpUMEpe
pacrucaHusl JBIDKCHUS 1moe3aoB U3 Mocksbl B CankT-IletepOypr. dparmeHT 3TOr0
pacnucaHus npuBeaeH B Tadnuue 4.

B Tabnuue 4 MHOro pasHOPOAHBIX CBEACHUIl 0 mMoe3nax, UAYIUX U3 MOCKBBI
B Cankr-IletepOypr. s kax10ro rnoesna B OTAEIbHON CTPOKE YKa3aHbl €T0 HOMED
Y KaTreropusi, BpeMs OTIpaBlieHUs] u3 MOCKBBI, IHU OTIPABIICHHS, BPEMs B MIyTH H
BpeMst npuoObITHs B CaHkT-IletepOypr. s ynoOcTBa moucka Bes 3Ta HHpOpMAanus
pa3durta Ha CTONOIBI, KAXKABIH M3 KOTOPHIX UMEET CBOW 3aroJIOBOK, Pa3MElICHHBIH
B MEPBOM CTPOKe. DTa CTPOKa C 3arojIOBKaMH CTOJIOLIOB Ha3bIBAaeTCA ILIANKOH Tald-
JIULIBL.

B kaxmo# cTpoke MpHUBEIEHBI CBENEHHs TOJNBKO 00 omHOM moesne. [lopsimok
CTOJIOIIOB B PACITUCAHUH JBYIKEHHS BBIOpAH Tak, 9TOOBI MpoIile ObLTO HATH HHPOP-
Malltio, HHTEPECYIOIYIO TAacCaKHpa B MEPBYIO OUCPEb.

3aMeTHM, 4TO IJI OTBETa Ha BONPOC O BPEMEHHU OTHpamiieHus rnoe3na Ne 38 He
HY’KHO M3y4aTh Bce pacnucaHue. /loctaTouyHO HaiTh B Tabiulle OAMH CTOJOEL U
OIIHY CTPOKY. B 3TOM T1aBHOE IPEMMYIIIECTBO TAOIHIBI IIEPET TEKCTOM.

Ta6auub! 00J1er4ar0T NOMCK HeOOXOANMBIX CBeeHHIl, He 3aCTaBJIsAs U3y4aTh
BCH0 HMEKINYIOCA HH(OpMaHIo.
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2. Mowck nHdpopmauuu B Tabnuuax

Tabnuua 4. Pacnincanue aBikenus moesnos u3 Mockssl B C.-IletepOypr

L Bpems | Bpems
Homep u Ha3BaHue noesaa | OTHPABICHUS p6 p JHu otnpaBneHus
13 MOCKBEI MPUOBITUA | B IIYTH
2 «Kp. Crpena» 23:55 8:00 ExxenneBHO
4 «Oxcmpece» 23:59 8:01 ExxenneBHO
6 «Hukomn. skcnpeccy 23:30 7:40 8:10 KPE;I;ZHCI;%B;) OT’H
20 «Meraromucy 0:45 9:00 8:15 ExennesHo,
KpPOME BOCKPECEHbS
24 «FOHOCTBY 12:30 7:21 ExenneBHO
26 «CMmeHa» 23:00 6:41 ExenneBno
28 «CesepH. [lanpmupar» 21:30 5:28 7:58 ExenneBHO
. . i ExennesHo,
30 1:05 9:37 8:32 KPOME BOCKDECOHDS
38 «Ad. Hukutum» 0:30 8:48 8:18 E>xenneBHo
56 20:18 5:00 8:42 ExenHeBHO
160 «ABpopax» 16:30 22:00 5:30 ExenneBHO
166 «Hesckuit sxcrpecc» 18:30 23:00 4:30 ExenesHo,
KpPOME BOCKPECEHBS

-y Mpumep. I'pynna mkonsHUKOB JokHA yexath B CaHkr-Ilerep-
/'\ Oypr u3 MOCKBBI TIOCJIE CEMH 4YacoB Bedepa, HO He mozxke 22:00.
UroObl BBIOpaTh MOAXOIANIME TOE3]la, HE HYXKHO HM3y4aTh BCIO Ta-
omuiry. JlocTaTo4HO MPOCMOTPETh KOJIOHKY «BpeMst oTnpasieHus u3
MocKBBI» U BBIOpaTh B HEH MOIXOISIEEe BpEMs OTIIPABICHHS 110E3-
na. Takux moe3noB Beero 2. Dto moesaa Ne 28 u Ne 56. TToesg No 28
orxoaut U3 Mocksbl B 21:30, a moe3nx Ne56 —B 20:18. Takum oOpazom, Tabnuia
HE TOJBbKO OOierdyaer Mmouck WHGOpPMAIMH, HO U MO3BOJISAET JIETKO CPABHHUBATH
OTHOTHUIHBbIE CBE/IEHUsI U J1eJIaTh 000CHOBAHHBII BBHIOOP.

CTpoku U cTOIOIBI OOBIYHO OTACISIFOT IPYT OT JPYra TOPU30OHTAIBHBIMU U BEp-
TUKaJIbHBIMH JIUHUSIMH. OJTHAKO BO3MOXKHBI M JIPYTHE CIIOCOOBI BBIACICHUS CTPOK

11
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u ctonbnoB. CkakeM, B TaONMUIax OMP)KEBBIX HOBOCTEH OHY CTPOKY OTHEINSIOT OT
JPYTO# L[BETOM, U Ta0INIA IIOX0XKa HA «3¢0py» MEIMICXOAHOIO IePexXoa.

Mput y3nanu, umo maédauysl npeoHa3Hauensvl 011 ynopA0OUUEAHUA DOILULO2O
Konuuecmea cee0enull.

Ynpa>kHeHus
1. ITonb3ysce Tabnuneit 4, OTBETHTE HA BONPOCHL:
a) xoraa npuxoaut B C.-IlerepOypr noesn Ne 2;
g 0) xorma yxoauT u3 Mockssl oe3n Ne 28;
< B) 1O KakWM JHSAM oTmpasisercss u3 Mockssl B C.-IletepOypr
moe3n Ne 56;

T') CKOJIBKO BPEMEHHU HaXOJIUTCs B MyTH moe3n Ne 24;

1) KaKue 1oesa NpuObIBalOT Ha BOK3all, KOTra 3aKpbITo MeTpo? (MeTpo 3akphli-
BaeTcs st Bxoaa naccakupoB B 0:30 u otkpeiBaercs B 5:40.)

2. Ionw3ysce Tabnuieii 4, OTBETHTE HA BOPOCHI:

a) KaXJbli 71 JieHs otnpapisiercs u3 Mocksbl B C.-IletepOypr moesn Ne 20;

0) cKOIBKO Moe310B 0TX0auT U3 MockBsl B C.-IletepOypr mexay 20:00 u 24:00;

B) Kakue moesaa ornpasistorcs U3 Mocksel B C.-IletepOypr exeqHeBHO;

') KaKoe BpeMs HaxOOUTCs B IyTH moe3n Ne 267

3. Ykaxute B Tabimie 4 moesm, KOTOPBIH NMeeT:

a) HaMMEHbIIlee BpeMs B MyTH;

6) HanOomnbIIee BpeMs B IyTH.

4. Tlonp3ysick TabnuIei 4, OTBETHTE Ha BOIPOCHL:

a) CKOJIbKO BPEMEHHM B MyTH HaxoauTcs moe3n Ne 38;

0) xorma oTXoauT U3 MOCKBHI mmoe3 Ne 6;

B) KaKHe 1Moe3/ia He XOIAT 10 BOCKPECEHBSIM;

r) kKakue noesna npuxoast B C.-IlerepOypr Beuepom (mocie 17:00)?

5. Haitnure Bpems npuObitus moe3ma No 4.

6. MBan MBanoBHY xo4eT exath u3 MockBbl B CaHkT-IleTepOypr u npuexarb He
panbme 7:00, 94TOOBI BBICIATHCS IO JOpore, HO He mo3xke 8:30, 4ToOBI yCIeTh K
Havay pabodero nHs. Kakwe moesma eMy MOXKHO TOCOBETOBATH?

7. Ilepeunciaure HOMEpa MOE3/10B, KOTOpble oTnpasisitorcs u3 Mockssl B C.-Ile-
TepOypr B unTepBaje ot 0:00 go 3:00 HOUM.

8. Hatigure moesna, kotopsie npuxorst B C.-IletepOypr B uaTepBaie ot 5:00 1o
9:00 ytpa.

9. IlkonmpHUKHM permuau oTnpaBuThcst W3 MockBel B C.-IletepOypr moe3mom,
yxonsamuM n3 MockBbl He osaHee 11 gacos Beuepa n npuxomsumM B C.-IletepOypr
yTpoM. CKOJIBKO MOE370B U3 MPUBEACHHOTO PACIIMCAHUS UM TTOAXOTUT?

12
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3. BbluucneHus B Tabnuuax

3. Bbluucnenus B Tabnuuax

B 3amavax ¢ pacricaHneM JABM)KSHUS OE3/10B MbI BHJIEIIH, YTO 3HAUYCHUS OHOTO
cTonona TabIUIBl MOTYT OBITH BBIYHCIICHBI TIO 3HAYCHUSM B IPYTHX CTOJIOIAX.

TaOmuibl 0Ka3pIBalOTCS yIOOHON (OpMOH TOIBENeHNST UTOTOB. BemoMHanTE Ta-
OJUIy YMHOXEHHSI WM TaOIHIly CIIOPTHBHBIX COCTsI3aHMU. B aTHX Tabnuiax onHu
JIaHHBIe BBIYHMCISIOTCS C MOMOIIBbI0 JpyruX. YacTo BCTpeyarolmIMicss Ha TPaKTHKE
MPUMEp — CMEeTa PacXoJI0B.
Mpumep. CopTHBHBIA KOMUTET BBIACIWI HA 33aKYIIKY CIOPTHB-
- Horo MHBeHTaps st jgerHero jarepst 50 000 py6neit. bruto pemeno
a 3aKynmuTh (PyTOOIBHEIE, BONCHOOIBHEIC M OacKeTOOIBHBIC MSUH, pa-
KETKH, BOJIAHBI M CETKY JiIs OagMuHTOHA. UTOOBI MOHSATH, Kak pacrpe-
JIeTIUTh JICHBI'M U CKOJIBKO TOBAapOB KYIHTh, OPraHU3aTOPbI COCTABUIIH
CMETy PacxoyioB B BHJE TaOJIHUIBI 5.

Tabnuua 5. Cmera pacxo0B Ha MOKYIKY CIIOPTUBHOTO HHBEHTAPSI

Ne HaumenoBanue En. mamepenus | Konuuectso | Ilena ex., p. | Ctoumocts, p.
1. | Msu ¢yTO0nBHBIH LIT. 17 1000
2. | Ms4 BoneHOONbHBIIH IIT. 20 800
3. | Mstu OackeTO0IbHBIN IIT. 10 400
4. | Pakerka IIT. 32 250
5. | Bomansl KopoOKa 10 300
6. | Cerka IIT. 4 500
HUroro:

13
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B cronbie «CTonMOCThY MOJBOASITCS UTOTH 110 CTPOKE: CTOMMOCTh paBHa IICHE,
YMHOKEHHOHM Ha KOJIMYECTBO KYIJICHHBIX €MHHUI] TOBApa.

[MocnenHss cTpoka B cMeTe OTINYAETCS [0 CBOEMY BHUJY OT NMpenblaynmx. B neit
MOJBOAST CyMMapHbI€ UTOTH B OJIHOM HMJIM HECKOJIBKUX CTOJIOIAaX TaOIHILIbL.

SIcHO, YTO pacTpeneluTh ICHBIW MOXKHO ITTO-pa3sHOMY. [Ipearmonokum, 94To MBI
pEIM TIOKYTIaTh TOJBEKO QyTOOIBHBIE, BOJICHOOIBHBIC MAYH, PAKETKH [T OaJIMUH-
TOHA ¥ BojaHbl. Torma cMeTa MOKET OBITh TaKOH, Kak B TaOIuIlE 6.

Ta6nuua 6. Cmera pacxonos

No Haumenosanne En. usmepenus | Konnuectso | Llena en., p. | CroumocTs, p.

1. | Msta GpyTOONTBHBII IIT. 30 1000 30000

2. | Msa BoJieiiOONIBbHBIN IIT. 15 800 12000

3. | Paketka IIIT. 24 250 6000

4. | Bomansr KopoOka 10 300 3000
Hroro: 51 000

B mocnenneii cTpoke BUAHO, YTO MBI PEBBICHIIN BBIACICHHYI0 cymMmy Ha 1000
pyouieii. TIpuieTcs MEHITh CMETY PAacXOA0B, YTOOBI YIOKUTHCS B BBIJCICHHYIO CyM-
My. MOXHO YMEHBIINTH KOJHUYECTBO (PyTOONBHBIX Msdel Ha onuH. Torga kak pas
noxyautcs 50 000 pyo6ueit.

MOXHO HOCTYITUTh HHa4e: KYIHTh Ha OAWH BOJIEHOOIBHBIN MY M OZIHY KOPOOKY
BoTaHOB MeHbIne. DxoHomus coctaBuT 800+ 300 = 1100 py6ueit, u obmas cymma
Oynet paBHa 49900 p. Ho B aToM ciydae octanercs 100 pyOrneii, Ha KOoTophIe yKe
HHUYEro KyIHTh HElb3sl.

Honu n npoueHTbl B Tabnuuax

YacTo NpuXOIUTCSl BBIUUCIATH OO0 OJHOW MM HECKOJBKHUX YacTed B €IMHOM
nesoM. Ecii ncxoiHbIe JaHHBIE 3alMCaHbl B TAOIUIIE, TO U IMOJIYHYCHHBIE JIOJTH TAKKe
MIPHUHSATO 3aMKChIBaTh B TaOuIy. [lokaxkeM Ha mpuMepe, Kak 3TO JeIacTcs.

Habnronenus nokaspiBarort, urto 3a nmocieanne 100 net paccenenue xurenei Poc-
CUM CHJIBHO M3MEHMIOCh. Poccust U3 cenbCKOX03aHCTBEHHOM CTpaHbl IpeBpaTUiIach
B NIPOMBINIUICHHYI0. B Tabnuue 7 maHbl CBEICHUSI O TOPOICKOM H CEIbCKOM Hacerne-
Hun Poccutickoi umnepun B 1897 1. u Poccuiickoit ®@enepanuu B 2002 1.

BplauciiiM TpOIEHTHYIO JIONIO TOPOJICKOTO W CEIhCKOTO HACENEHHUS B yKa-
3aHHbBIC TOABI. JlOJs TOpPOACKOTO HaceneHus B mporeHtax B 1897 1. cocrammsiia
16,5:126,4-100 % =~ 13 %, a goins cenbckoro Hacenenus o6sura 87 %. Touno Tak ke
npoBoasiTcs Beunciaenus u st 2002 .
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3. BbluucneHus B Tabnuuax

Ta6nuua 7. Hacenenue Poccuu B 1897 u 2002 T, MJIH. yell.

Ton Toponckoe nacenenne | Cenbckoe HaceneHue | Bceero
1897 16,5 109,9 126,4
2002 106,5 38,7 145,2

21.]15[ yI[O6CTBa COTIOCTABJICHUS MOJYUCHHBIX JaHHBIX TOMCECTUM HX B Ta6J'II/IIIy.

Ta6nuua 8. Jlonsa ropoackoro U CEIbCKOro HaceIeHUs
Poccun B 1897 1 2002 rr, B %

Ton Jons roponckoro Hacenenust | Jloisi cenbCKOTO HacelIeHUs
1897 13 87
2002 73 27

Mbt pacckasanu 0 mom, 4mo 6 madIUYbL HACMO 3AHOCAIM PE3YbMANDbL 6bl-
YucaeHuil, NO3HAKOMUNUCH C 6AMNCHBIM 6U0OM madnuy — cmemamu. A ewje
yeuoenu, kax usmenunca 3za 105 nem cocmae nacenenus Poccuu.

Ynpa>kHeHus
1. [To Tabnuiie 5 OTBETHTE HA BOMPOCHI:
a) Kaxkoit u3 ToBapoB sIBIII€TCSI CaMbIM JOPOTHM?
‘K 0) Kakoiif 13 TOBapoOB SIBIISIETCSI CAMBIM JICIIIEBBIM?
< B) Kakoro mHBeHTapsi pemmm KynuTh Oosbine Bcero? Kak B
JyMaete, ouemy?

r) Kakoro nHBeHTaps peunin KynuTh MeHbIne Bcero? Kak Bel tymaere, mouemy?

2. Haueprute Tabnuily 5 B TeTpaau, BEIYUCIUTE CTOUMOCTD YKa3aHHOTO KOJIUYe-
CTBa Ka)KJIOTO BHA TOBAPa M 3aMOJTHUTE TOCIENHINA cTonben. OTBeThTE Ha BOIIPOCHL:

a) Ha KaKkoW BUJ MHBEHTaps IUIAHUPYETCS MOTPATUTh CaMylO OOJIBIIYIO CyMMY?

0) Ha KaKo! BHJ HHBEHTAPS IUTAHUPYETCS TIOTPATHTH CAMYIO MaJICHBKYIO CyMMYy?

3. Ilpeanoxwure ele ONUH CrI0CO0 U3MEHEHHS TaOIHIIbI 6 TaK, YTOOBI YIOKUTHCS
B 50 000 pybGueii 6e3 ocTaTka, HEe UCKIIIOUAsl HH OIHOTO BHIA HHBEHTAPS.

4. Wcnionb3yst AaHHBIE U3 TAOJUIBI 5 O CTOMMOCTH CIIOPTHBHBIX TOBapoOB, CO-
cTaBeTe COOCTBeHHYI0 cMmery pacxonoB Ha 50000 pyOiel, BKITFOYAOIIYIO TOJBKO
JIBa HAMMCHOBAHUS TOBAPOB. YJIOXFIJIKCH JI BEI B BBIICNEHHYIO cymmy? Ecim Her,
TO MCIIPABBTE CBOKD CMETY Tak, 4ToObl ynoxuthes B 50 000 pyoOmeid.
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5. CocTaBbTe COOCTBEHHYIO CMETY JUISI MTOKYITKU TPEX M3 TIEPSUUCICHHBIX BHIOB
CHOPTHBHOTO MHBEHTaps Ha oburyto cymmy 10 000 pyOneii.

6. ITo Tabnuue 8 Haiigure:

a) KaKyIo JI0JII0 B IPOILIEHTaX COCTABIISIO ropojickoe Hacenenue Poccuu B 2002 1;

0) HaCKOJILKO BBIPOCIIA JIOJIST TOPOICKOTO HaceseHus Poccun ¢ 1897 1. mo 2002 1.2

7. ITo Tabnuue 6 Haiigure:

a) KaKylo JIOJIO COCTABISIOT PAcXofsl Ha (yTOONbHBIC MSYM B 0OIIEH cymme
pacxozos;

0) KaKyro JIOJII0 COCTaBIISIOT PacXobl Ha BOJEHOONbHBIE MSAYU B 00IIeH cymme
pacxomoB.

CocTtaBbTe TabIHILy JA0JICH PAcX0JOB Ha KaXKIbIH THUIT MHBEHTApSI.

8. IIxompHbIH Oyder 3akymmn 50 mokoragaex 6aTorunkos, 80 Oymouek, 40 ma-
yek nedeHbs, 100 6yTeinok Boasl. CTOMMOCTS IoKosaaHoro 6atoHunka — 10 py6nei,
Oymouku — 4 pyOisi, mauku nedenbs — 10 pyOneid, OyThuiky Boabl — 12 pyOuei.

a) CocraBpTe cMeTy pacxomoB Oydera M BBIICHHTE, Kakas CyMMa IOTpeOOoBa-
Jack JUIS OIIATHI ONYYSHHOTO TOBapa.

0) BerunciuTe IOMH0 CTOMMOCTH KaXKJIOTO BHJA TOBapa B CMETE M COCTaBBTEC
TaOIuUILy.

9. KHmKHBIH MaraswH Hadaj Npojaxy NsaTH HOBbIX kHHT 1o mene 30, 50, 80,
100 u 200 pyOiieit COOTBETCTBEHHO. 3a ICHb OBLIO MPOIAHO 2 YK3EMILLIpa MepBOn
kHuTH, 1— BTOpOH, 4— TpeTheld, 3— yeTBepTol U 6 — MATOH.

a) CocraBbre TaOJNUIYYy IPOJIAK W BBIYHCIIUTE, KAKYIO CyMMY BBIPYYHI Mara3uH
3a KHUTH.

0) Beruncnure, Kakyro J0JI0 COCTABMIIA BRIPYYKA 33 KOXKIYIO U3 KHUT B OOIIEH
BBIPYUKE.

10. B nmenw poxaenus pomutenu jganu Came 300 pyOmed Ha ¢pykrhel. Camna
peLIviI KyImuTh OaHaHbI, SI0MOKH, MaHAapHHEI U rpymH. CtonmMocTs 1 kr 6aHaHOB —
25 pyoueid, ssomok — 30 pybieid, margapuHoB — 40 pyOieii u rpym — 35 pyOmeid.

a) CKOITbKO JieHeT Oy/eT MOTPayeHo, ey KyIHUTh 10 KWIOTPaMMy Ka)KI0TO BUJA
¢bpykTOB?

6) CocTaBbTe CMETY PacXolOB C YIETOM TOTO, 9TO (YPYKTOB KaXKIOTO BUAA HAJIO
KYIIATH XOTSI OBI IO OTHOMY KHJIOTPaMMYy. YIIOKIJIMCH JIH BBl B BBIICTICHHBIC ICHBIU?

B) MOXHO JTM COCTaBUTh CMETY TaK, YTOOBI KYITUTh IEJI0€ YHCIIO KUIOTPAMMOB
Ka)X10ro BUJa (GPYKTOB M UCTPATUTH BCE JCHBIHU?
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4. KpynHe#wue ropoga Poccum

4. KpynHenwue ropoaa Poccum

Ha mpaktuke yacto He0OX0AMMO 3HaTh, KaK M3MEHHJICS TOT WIIM MHOM TIOKa3aTelb
CIICTSl HEKOTOpoe BpeMsi. PaccMOTpUM, Kak U3MEHMJIACH YUCIIEHHOCTh HACENeHHS
kpynHeimux ropogoB Poccuu ¢ 2002 o 2006 rT. DT 1aHHBIE TPUBEICHBI B TA0IH-
e 9, KoTopas SBISETCS MPOJAOIDKCHUEM TaOIHIIbT 1.

Ta6nuua 9. Topona Poccun ¢ uuciom xuteseit Goee 1 MITH. delloBek

M3menenue M3menenue
Hacenenue, TeIC. deL. HaceneHus B 2006 1. | Hacenenus B 2006 .
Topox 0 CPAaBHCHHIO 0 CPAaBHCHUIO
1979 | 2002 2006 | ¢ 2002 r., ThIC. Yen. c2002r,B %
Bonrorpan 926 | 1013| 1025 12 1,18
ExarepunOypr 1210| 1293| 1308 15 1,16
Kazansb 989 | 1105| 1113 8 0,72
Mocksa 8057 | 10358 | 10425 67 0,65
Hwxuuit Hoeropon | 1342 | 1311 | 1284 —27 —2,06
HoBocubupck 1309 | 1426 | 1397 -29 —-2,03
Omck 1016 | 1134| 1139 5 0,44
Iepmb 989 | 1000 993 -7 -0,7
PocroB-na-Jlony 925| 1070| 1055 -15 -1,4
Camapa 1192 | 1158 | 1143 -15 -1,30
Cankr-Tletepbypr | 4569 | 4669 | 4581 —88 ~1,88
Yoa 977| 1042| 1030 —-12 -1,17
YenssOuuCcK 1030 | 1078 | 1093 15 1,39

UToOBI MOMYYUTh H3MEHEHNE HACCIICHUS B KaXKIOM TOpOZe, MBI U3 YHCTIa JKUTE-
ne#t ropona B 2006 1. Berunm yucno sxkureneit B 2002 r. TTonoxxurensHast pa3HOCTD
03HaYaeT yBEIIMYCHUE HACEIICHHUS, & OTPHUIIaTeNIbHAs — yMeHbIeHHe. OOBIYHO U3Me-
HEHMsI YKa3bIBalOT B MpoIlleHTax. Halizem, Hampumep, CKOJBKO MPOIIEHTOB COCTAaB-
nseT u3MeHeHue Hacenenus: Bosrorpaaa B 2006 1. o cpaBHenuto ¢ 2002 r.:

12:1013-100 % ~ 1,2 %.

[omydennsle faHHBIC YIOOHO 3aHECTU B Ty Ke TaOmHIy 9.
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Tnasa I. Ta6nuupbi

Mpbt noznakomunuce ¢ mem, KakK 6 ma6ﬂuubl 3aHOCAmM OaHHblEe 00 UIMEHEeHUU
PA3HbBIX 6€/IUUUH, 6 HACMHOCMU HACEIIEHUA prnneﬁmux 20p0006 Cmpanbsl.

Ynpa>kHeHus
1. B kakux ropozpax HacesieHue BbIpociio B 2006 I. IO CpaBHEHHIO
¢ 2002 1., B KaKUX — COKpPaTUIIOCh?
ﬂ 2. B KakoM ropoyie HaceNIeHNe BEIPOCIO Ha caMoe OOJIBII0e YHCIO
Q xkutenet ¢ 2002 . mo 2006 .?
3. B xakom ropoje HaceleHHe COKPAaTHIIOCh Ha caMoe OOoIbIIoe
yucio xuteneit ¢ 2002 r. mo 2006 .?
4. B xakoM ropojie HaceJIeHUe BRIPOCIIO OOIBIIIE BCETO B MIPOIICHTHOM OTHOIICHUH
¢ 2002 r. mo 2006 r:
a) JIs BCEeX TOPOJIOB TaONUIBL; O) JUIs BCEX TOPONOB, UCKIOYas MOCKBY H
C.-ITerepOypr?
5. B xakoM ropoe HacelleHHe COKPAaTHIIOCh OOJIbIIE BCETO B MPOLEHTHOM OTHO-
menuu ¢ 2002 . mo 2006 r:
a) UIA BCEX TOPOIOB TAaONHIBL, O) A BCEX TOPOAOB, HCKIIOYas MOCKBY H
C.-IlerepOypr?
6. CocraBbre TabJdMIly U3MEHEHUS HACeJIeHUsl KpyMHeHmux roponos Poccun ¢
1979 r. mo 2006 r.
7. Hacenenue xaxoro u3 ropogoB Poccuu Beipociio MeHbie Beero ¢ 1979 r. no
2006 r.?
8. CocraBbTe TaOIUILy MPOIEHTHOTO M3MEHEHUS HACENICHHUS KPYIMHEHUIITNX ropo-
noB Poccun ¢ 1979 1. mo 2006 1.
9. Hacenenue xaxoro u3 ropogoB Poccuu BbIpociio 6ombiie BCETO B MPOIICHTHOM
otHowmenuu ¢ 1979 . mo 2006 r.?

5. Tabnuubl ¢ pesynbTaTaM1 NOACYETOB

B knacce ObUT MpOBENEH ONMPOC O TOM, y KOTO KaKHe JIOMAIllHUE YKHUBOTHBIC.
[Tonyuunncs cienyronmi CIuCcoK:

Cobaka, cobaka, KOIIKa, HUKOTO, KOIIKa, PHIOKH, KOIIIKa, HUKOTO, KOIITKA, KOIIKA,
[ITHIBI, HUKOrO, co0aKa, HUKOIO, KOIIKa, NTHIEI, co0aKa, KOIIKa, coOaka, HHKOTO,
pBIOKH, KOlIKa, cobaka, codaka, KOIIKa, HUKOTO, Yeperaxa, HUKOro, codaka, pelOKH,
KOIIIKa, coOaka, KOIIIKa.

CHHcoK He MOKa3bIBAET MPSMO, CKOJIBKO KaKMX YKHBOTHBIX JKUBET Y IIKOJIHHHUKOB.
UtoObl OTBETHTh Ha 3TOT BONPOC, HY)KHO MPOBECTH TOjcYeThI. [Iporie Bcero 3to
caenarb Tak. HauHeM cocTaBisTh TaONuUILy, 9nTast CIUCOK. B mepBbIit cTosnber Oynem
BITMCHIBATh BUJIbI KMBOTHBIX 10 MEpEe UX MOSBJICHUS B criicke. Bo BTopom cTonbie
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5. Ta6auupbl ¢ pesynbTataMM NOACUETOB

OyZeM pHUCOBaTh YEPTOYKH, a TOCICTHHIA CTONOCI] OTBEIAEM JIJIsi OKOHYATEIhHBIX
pesyabraroB. Hauamo Hamieil TaOmuubl mocie o0pabOTKU MEPBBIX AECATH OTBETOB
OyJIeT BBITIISAIETh, Kak ToKa3aHo B Tabmuie 10.

Ta6bnuua 10. Tloxcyer )KMBOTHBIX

’Kupotnoe | Bcerperunocs B cniucke | Bceero
Cobaka [l
Komka HH

Hwuxoro [

Pr10ku |

Kaxxplii ouepetHOH OTBET B CIMCKE OyleM OTMedaTh 4epToukod | BO BTOPOM
cronbre. Korma 9uciio 4eprodyex JOCTHTAaeT ISATH, MePEYSPKHEM YEThIPE YSPTOUKH
OJIHOM rOPU30HTAJILHON YepTOH, Kak Moka3aHo B cTpoke «Komkay. 3anucek HH o3nHa-
YaeT IsTh, B Hel Bcero mATh yeprodek. Tak Jaenaercs JUisl TOro, YToObl TOTOM ObLITO
MpoIIe MOACYUTATh YHCIO YepTOYCK B Kakmoil cTpoke. OOpaboTaB Bech CIHCOK,
MOJIyYUM TaKylo TaOJIuIy:

Tabnuua 11. IMoxcder )KUBOTHBIX

Kusotnoe | Bcerperunocs B cniucke | Bceero
Cobaka HH 9
Komka HH HH 11
Hukoro HH 7
Pr10ku [l 3
JUGNG 1015 [ 2
Uepenaxa | | 1

Tenepp JIerko MOACYUTATh KUBOTHBIX KakAoro Buaa. CoOak B HAlleM CITUCKE
ormederno HH 111, T. e. Itk u eme dersipe. Beero 9. Komkwm sxuByT y 11 mikonb-
HUKOB. [ITHIIBI )KUBYT TOJIBKO y BYX IIKOJBHUKOB, PIOKH — Yy TpeX, a yepernaxa—y
OJTHOTO.

3aMeTuM, 4TO, COCTaBIIssA TAOJMWILY, Mbl MPOYUTAIN CIHUCOK JIMIIb OJHWH pa3.
Ecnu Ob1 MBI cunTanu cHadana co0ak, MOTOM KOIIEK M T. ZI., HAM OBl MPHUILIOCH
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Tnasa I. Ta6nuupbi

nmpocMarpuBaTh CIIMCOK HEOJHOKPATHO. Yewm 601bIIIE Pa3JIMYHBIX OTBETOB B CITUCKE,
TeM OOoJIbIIe pa3 ero MPHILIOCh OBl TPOCMOTPETE.

OmnmcaHHBIH c110c0o0 TOJCYETOB B TAOIUIIE YacTO HCIIONB3YIOT COLMOJIOTH HPH
Py4HOIT 00paboTKe COIMOIOTHYECKHUX aHKET, MPOJABIIBI JUT y4deTa NMpOJaHHOH Mmpo-
IOYKUUH U IPYTUE CIELHaTHCTBI.

B smom nynkme pacckazpléanoce o cnocooe noocuema OAHHBIX ¢ HOMOUbIO
maonuy,.

YnpaxHeHus
1. Kakue >xuBOTHBIC, cortacHO Tabmuie 11, game Bcero »KHUBYT
JIOMa Y TIKOJILHUKOB?
"\ 2. Kakux XMBOTHBIX M3 Ta0iuibl 11 penko aepkar B JOMAITHUX
< YCIOBUSAX?
3. Mcronb3ys CIUCOK KUBOTHBIX, COCTABETE TAOJUILY, TOKA3hIBa-
FOIIYIO YMCIIO YeTBEPOHOTHX, IBYHOTHUX JKUBOTHBIX U PBIO, )KUBYIIIUX Y IIKOJTHLHUKOB.
(OTBeT «HHUKOTO» B TAONIHWIYy HE BKIJIFOYATB.)

6. Tabnuubl c pesynbTaTaMuM U3MepPEHUH

TabMIIBl YaCTO UCIIOIB3YIOT JUTS 3alTUCH PE3YJIBTaTOB OMHOTUIIHBIX H3MEPEHHUIA.
ECJ'II/I MBI XOTUM CpaBHI/ITB TOHH_[I/IHy IIMKOJIBHBIX y‘{e6HI/IKOB 110 pa3HLIM ]'IpelIMeTaM,
TO MOYKHO COCTaBHTH TaOJMIly YHCIIa CTPAHUIl B YIeOHHMKAX, Kak 3TO CAEIaHO B
Tabnuie 12.

Tabnuua 12. Yucno crpanui] B yueOHuKax 9 Kiacca

IIpenmer Uucno crpanun | TosnmuHa KHUTH, MM
Anrebpa 384 22
Jlureparypa 320 20
dusnka 190 16
Hcropus 424 23
Buonorus 240 16
Xumus 208 14

TodHOE YMCIIO CTPAHMUI] YKa3aHO B ONMCAHUM KHUTHU (€€ «BBIXOAHBIX TAHHBIX))
Ha BTOPOIl MM Ha MOCNEeHEeH CTpaHUIe. A BOT €CIIH MBI COCTaBUM TaKyIO TaOIHILy,
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6. Ta6nuupbl c pesynbTaTaMU U3MEpPEHHH

OTKpbIBasi KHUT'Y Ha TMOCJIEAHHUX CTPaHHUIIAX, TO MOKEM COBEPUINTH OMIMOKH, MO-
CKOJIbKY OJIHA WJI HECKOJIBKO TOCIIEJHUX CTPaHUIl KHUTH He MPOHyMepoBaHbl. Ham
MPUJIETCS] CAMHM CYUTATh ATH CTPAHMIIBL. [IpH 3TOM MOTYT BO3HHMKATh OLIMOKH.
TonmmuHy KHUTH MOXKHO M3MEPHTH MPOCTO C MTOMOIIBIO JIMHEHKH W YTOJIbHHKA.
Pesymerarel 3THX W3MEpeHWH 3aHEeCEeHBl B MOCIEAHUI cTombOer Tadmumpr 12.
Vi3mMepeHue TOIMHBI KHUTH C TOMOIIBIO JTH-
HEWKM HE OuYeHb TOYHAs Mpoleaypa. YKa-
’KEM HECKOJBKO BO3MOJKHBIX NPUYUH OIIH-
00K B TaKMX M3MEpeHUsX. Bo-1iepBhIX, Mex-
Iy CTpaHUIIaMH KHUTH €CTh MyCTOTHL. OHHU
TeM OoJblle, 4yeM Ooliee CTapblidi M pacTpe-
MaHHBIH y4eOHWK. OTH IIyCTOTHI MOXKHO
YMEHBIIUTD, IUIOTHO CKaB KHUTY. OIHO 3TO
M3MEHsIeT TOJIIMHY IIKOJIBHOTO Y4eOHHKA Ha
1—2 mM. Bo-BTOpEBIX, pe3yabTaThl H3MEPEHUSI 3aBUCST OT YIJIa, IO KOTOPBIM JIMHEH-
Ka TIPIIOKeHa K KHUTe. B-TpeTbnx, Korma OnuH U3 KpaeB KHHUTH ITOMAJACT MEKIY
JICJICHUSIMH JIMHEHKHU, MBI JIOJDKHBI IPUHSATH PELICHHE, KaKOe 3Ha4YeHNe BhIOPATh.

Omom nyHKm pacckazan Ham 0 mom, Ymo maodauysvl yOOOHO RPUMEHAMb O
I 3anucu pe3yibmamos umepeHuil u Haoa00eHul.
Ynpa>kHeHus
1. Bo3zpMuTe yueOHHUKH, KOTOPBIE BBl IPUHECIN ¢ COOON B HIKOITY.
Omnpenenute YUCIIO CTPAHUI] B KaXKIOM YICOHHUKE IBYMsI CIIOCOOaMH:
at a) OTKpOWTE KHUTY B KOHIIE, HAWANTE MOCIEAHIO CTPaHHIy C
N HOMEpOM U JT00aBBTE YHCIIO HEHYMEPOBAaHHBIX CTPAHUII,
0) HaliiUTe YWCIO CTPAHMIl B «BBIXOIHBIX JaHHBIX» KHHUTH.
CocraBbTe TabIMILy:

Yucno cTpaHul B yueOHHUKAX

UYucno crpanul, Yucno crpanuil

[Ipenmer
MOACUYUTAHHOC CaMOCTOATCIIBHO 10 BBIXO/JHBIM JaHHBIM

CpaBHHUTE MTOJy4YEHHBIE pe3ynbTarbl. OOHAPYKUIIN JIM Bl pacXokaeHue?

2. MI3MepbTe TONIIMHY MPUHECCHHBIX B IIKOIY YYCOHUKOB C ITOMOIIBIO JIMHEHKH
WM YTOJIbHUKA W 3aHECHTE 3TH JaHHble B TaOmuiyy. Kak BbI qymaere, HACKOJIBKO
TOYHBI 3TH U3MEPEHUs1?
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3. CpaBHHUTE pe3yabTaThl H3MEPCHNH yueOHHUKA anreOphl ¢ pe3yabTaTaMH, MOTy-
YCHHBIMH BAaIllUMH OJHOKJIACCHUKAMHU TIPH M3MEPEHUHU TAKUX XKe yueOHHKOB. EcTh
JIM PACXOXKJICHUS B MOTYYCHHBIX JaHHBIX?

4. ITpoxaBIibl HEOOJBITNX KHMKHBIX KHOCKOB YacTO OTMEYAIOT YUCIIO MTPOAaHHBIX
3a JICHb KHUT B OOIICH BEJIOMOCTH, JIJISl TOTO YTOOBI B KOHIIE JIHSI OBICTPO MOJBECTH
WUTOTH PabOTHI.

YacTh Takol BeOMOCTH faHa B Tabinurne 13.

Tabnuua 13. YdeTHas BEOMOCTb MPOIAXKHA KHHT

Hazpanue kuuru Iena, p. IIponano Bcero | Boipyuka
1. | «Anca B cTpaHe 4yzec» 120 | I
2. | «Bnactenun konemy 150 | HH 11
3. | «BpenHbie COBETHI 90 | I
4. | «appu ITottep u opnen Pennkcay | 250 | HH HH 1]
5. | «CeBepHoe cusiHHE)» 120 | |

OO6mas cymma:

a) 3amorHATE B TabuIe cronoer «Bceeroy.

0) 3amosHUTE cToNdel «BhIpydKay.

B) [locunraiiTe obuiee YucI0 NPOJAHHBIX KHUT U CYMMAapHYIO BBIPYUKY U 3aI10JI-
HUTE COOTBETCTBYIOIIUE SYCHKH

5. Ionb3ysich Tabnuuen 13 u pesyasraraMu 3aga4u 4, cocTaBbTe TaOIUILy 10JIeH

BBIPYYKH OT MPOIAXKN KayKIAOW KHUTH.
6. B Tabmume 14 yka3aHbI OIIEHKH 3a YETBEPTh IO MaTEMaTHKE, PyCCKOMY H
MHOCTPAHHOMY SI3BIKY JUIS BCEX YHaIlUXCsl Kjacca.
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6. Ta6nuupbl c pesynbTaTaMU U3MEpPEHHH

Ta6nuua 14. OueHku 3a 4eTBEPTH

Damunus, UM Maremaruka | Pyc. s3bik | MH. s3Ik
1. | Annpeesa O. 4 3 5
2. | ABnees U. 4 4 4
3. | bapaukun C. 3 4 3
4. | bompos O. 5 4 5
5. | Bomun C. 5 5 5
6. | Bomkosa E. 3 5 4
7. | Tankwn I1. 3 4 3
8. | HanumioB M. 5 3 5
9. | EBceesa C. 4 5 5
10. | XKykos 1. 5 4 4
11. | NBanona E. 4 5 5
12. | Kysnenos U. 5 4 5
13. | KapaBaesa A. 3 3 3
14. | Kysosxues II. 3 4 3
15. | Jlomos /. 3 3 3
16. | Maxkapos A. 4 3 4
17. | MenbaukoBa M. 5 4 3
18. | Hagrommua C. 4 5 4
19. | Hopos II. 4 4 3
20. | Oranos A. 5 3 4
21. | Octposas E. 5 4 5
22. | Ierpos C. 4 5 5
23. | Ilerposa W. 4 4 5
24. | Ilpouuna . 5 5 4
25. | [Mamkwux IT. 4 3 4
26. | Sxosnesa H. 3 4 4

$ cyan c. 23magenta c. 23
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[Tonp3ysick ATOM TabnHIeH, COCTaBbTE TAOIUITY PE3yJIBTaTOB TOJICYETa!

a) YYCHHUKOB, KOTOPbIE HMEIOT OIICHKH 5, 4 U 3 10 MareMaruke;

0) YYEHUKOB, KOTOpPbIE UMEIOT OLEHKH 5, 4 U 3 10 PyCCKOMY SI3BIKY;

B) YYEHHUKOB, KOTOPbIE UMEIOT OLEHKH 5, 4 U 3 10 HHOCTPAaHHOMY SI3BIKY;

') MAJIBYMKOB, KOTOPbIE UMEET OLIEHKU 5, 4 U 3 10 MaTreMaruke;

1) II€BOYEK, KOTOPbIe UMEIOT OIeHKH 5, 4 m 3 1o MareMaTHke.

7. Ha pucyHke m300paskeHO 8 HpsSMOYTOJBHBIX TPEYTroNbHUKOB. C IOMOIIBIO
TPaHCIIOPTHPA U IMHEWKH COCTaBbTE TAONHUITy Pe3yJabTaTOB H3MEPEHUH OCTPOTO yIiia
IpU BeplIMHEe A KaXJ0To TPEyrojbHHKA, UIMHBI €0 TOPU30HTAJIBHOTO KareTa W
TUIIOTEHY3BI.

] L !
1

A g

8. CocTaBbTe TaONHIly YMCIA CTPAHUI] U TONIIMHBI 6—7 MIKOJIBHBIX YYCOHUKOB.
Boraucnure no tabnuie cyMMapHyIo TOJIIMHY y4€OHUKOB B MUIIUMeTpax. ClloxKu-
Te Y4eOHUKH CTOIKOW U M3MEPhTE UX CyMMapHYO TONMHY. CpaBHUTE MTOTyYCHHBIC
PE3yNbTATHL.

9. Jla 1pyra pemin BbISICHUTh, KaK 4acTO UCIIOJIb3YIOTCS T€ WM UHbIE OYKBBI B
PYCCKOM si3bIKe. [[Jis 5TOro OHM PEeInIM MOJICUUTATh U CPABHUTH YHCIO HEKOTOPBIX
OyKB B HEOOJBIINX MPO3anIEeCKUX OTPHIBKAX U3 pasHBIX mpomssencHuit A. C. [lym-
KHHA!

IlepsBbiii oTpbIBOK («/1y0poBckuiny)

Ilo smum npumemam nemyopeno Oyoem gam omwickams [[ybposckoeo. /la kmo
JHce He CpedHe2o pocma, y K020 He pycble 8010Chl, He NPSMOU HOC, 0d He Kapue
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6. Ta6nuupbl c pesynbTaTaMU U3MEpPEHHH

enasa! Bviocvy 00 3axnad, mpu uaca Oyoeutvb 2oopums ¢ camum /[yoposckum, a e
0ozadaeuibcs, ¢ kem 6oz mebsi ceen. Heueeo ckazamo, ymHble 20108VuIKU NPUKasHole!

Bropoii orpeiBok («BbIcTpei»)

Paccesnnvie socumenu CmMoJiuysbl HE UMeoNn NOHAMUA O MHO2UX enedanti€Husilx,
CmMOJlb U3BECMHBIX HCUMETIAM depe@eHb uau 20p0()K08, Hanpumep 06 odrcuoanuu no-
Ymoeo2o OHs: 60 6MOPHUK U NANMHUYY NOJIKO6As HAWla KaHyensapus bvlsana noana
oqbuuepajmt: Kmo 2icoan ()eHee, Kmo nucemd, Kmo 2asent.

Tpetnii orpbiBok («Kanuranckas g04Ka»)

Bckope 6ce 3acosopunu o Ilyeauese. Tonxu dvliu paznuunsl. Komenoanm nocian
VPAOHUKA ¢ NOPYYEHUeM PA38edanb XOPOULEHbKO 000 6CeM N0 COCCOHUM CeleHUsM U
Kpenocmsm. Ypsaouuk o3gpamuics uepes 08a OHs u 00bsGUT, YMO @ CHenu 6epcm 3d
wecmvoecsm om Kpenocmu 8u0ell OH MHONMCECME0 02Hell U CIbluan om DauKupyes,
ymo uoem HeeedoMdsl Cuid.

a) [MocumuTaiiTe OYKBBI «@», «0» U «W» B TPEX OTPBHIBKAX M 3arOJHUTE TaOIHILy
BCTPEYACMOCTH ITHX OYKB:

Howmep orpeiBka | byxBa «a» | BykBa «o» | Byksa «u»

1
2
3

Kak BBI AYyMacTe, Kakas U3 3THUX 6y1(B qauic MCIOJBb3YETCA B PYCCKOM sI3bIKE?

0) [ocuwnraiiTe OyKBBI «H» U «T» H 3aIOJHHUTE TAOIUIy BCTPEYAEMOCTH ITUX
OyKB:

Howmep orpsiBka | Byksa «u» | bykBa «1m»

1
2
3

MO’KHO JIY TIO TIOTyYSHHBIM JaHHBIM CYIUTh, KaKas M3 dTHX OYKB 4alle UCIOJb-
3yeTcsi B PyCCKOM si3bIKe?

Juis cripaBkE TpUBeieM TaOJNHILy YacTOTHI BCTPEUAEMOCTH B TEKCTE OYKB pyc-
ckoro si3bika (B cpeareM Ha 1000 Oyks).
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byxBa | Yacrora || bykBa | Yacrora || bykBa | Yacrora

A 75 J 42 I0 5
b 17 M 31 4 15
B 46 H 65 I 7
r 16 0 110 1

il 30 I 28 B 1
E 87 P 48 bl 19
XK 9 C 55 b 16
3 18 T 65 C) 3
u 75 v 25 10

1 12 P 2 s 22
K 34 X 11

UcTtopuueckas cnpaska. Ha npoTsxxeHHH HECKOIBKHX BEKOB, O CAMOTO IIO-
CJIGIHETO BPEMEHH, JUIsI TIeYaTH KHMUT, KYPHAJIOB U ra3eT UCIOJIb30BATUCH TUIIOTpad-
CKHe Kacchl ¢ HabopoM OykB. 3 HuX HAOOpIUK Ha CHELUAIBHOM J0Cke Habupas
TEKCT KaKIOW OTAENBHOM CTpaHMIBL. 3areM HaOpaHHas CTpaHHIA TOKpHIBAlach
TUIOTPAa(CKOI KPacKoi, W ¢ Hee Ienaroch HEoOXOANMOE KOJIWYECTBO OTTHCKOB.
ITockonbky omHM OYKBBI HCIIONB3YIOTCS 3HAYUTENBHO Halle IPYTUX, KOIHIECTBO
pasnuuHBIX OyKB B Kacce JOJKHO OBITh pa3sHbIM. TaOiuia BCTpedaeMOCTH OyKB
MOKA3bIBACT, B KaKUX MPOMOPLUIX JOKHBI OBLIM COJIEPKAThCS pa3HblC OyKBBI B
turorpadckoii kacce.

He menee BakHa nH(OpManus o0 BCTpeIaeMOCTH OyKB [UIS IMHTBUCTOB M IIH(-
POBANBIINKOB. VI3BECTHBI METOABI BOCCTAHOBJICHHUS MCXOIHOTO TEKCTA IO MepexBa-
YEHHOMY 3alIi(pOBaHHOMY TEKCTY, IPU KOTOPLIX MCIOJIB3yeTcs TaOluIa BCTpeda-
€MOCTH OyKB.

Tabnuiy BcTpeuaeMoCTH OYKB, 3HAKOB MPENUHAHUS U JPYrHe CTaTHCTHUECKHE
XapaKTePUCTHKH TEKCTa MOXKHO MCIIONB30BaTh M IS BEIACHEHHS BOIpoca o0 aBTop-
CTBE.
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Mnaea Il. Auarpammei

Ta6m/1ur,1, KaK MbI BUACIIH, y,J:[O6HI>I T ynopsaaoiuBaHUs U IMMOWCKa JaHHBIX.
O,E[HaKO OHHU HC AAKOT HAIIAJHOTO MPCACTABJIICHUA O COOTHOIICHUH BECJIWYMH. I[J'ISI
OTOTO CJIYXKAaT pa3jIMdHbIC JUarpaMMmbl: CTOJ'I6I/IKOBLI€, KPYTroBbI€, paCCCUBAHUA U AP.
IlocnoBuna riacur: «qume OIHUH pa3 YBUACTb, YEM CTO pa3 yCJbIIIATL.

I[Hal"paMMbl HUCIOJIB3YOTCHA 1JIA HAIJIAJIHOI0, 3alIOMUHAKIIETr0Cs ﬂ306p3-
JKCHUA M CONMOCTABJICHUA TAHHBIX.

I[I/IaI'paMMLI YaCTO HMCIIOJB3YIOTCA B Ta3e€TaxX, XypHalaX W KHUTaxX IJid HIIJIHO-
CTpalyu pa3IMYHbIX JaHHBIX.

7. Cton6bukoBas guarpamma

B Ta6m/me MPUBCACHBI JAHHBIC O YUCJIC IIOKOJIAaA0K, MPOJaHHBIX B MIKOJTHbHOMN
CTOJIOBOM C TMOHCACIIbHUKA IO ITSATHUILY.

Jlenb Hepenu ITonenensuuk | Bropauk | Cpena | Yersepr | [larauma

Yuciio MIOKOJIAL0K 8 5 4 2 3

Harmsigao 3ti jaHHBIC MOXKHO I/I306p3.3HTI> B BHJC CTOJ'I6I/IKOB, KaXXJIbIM U3 KOTO-
PBIX TOKA3bIBACT YUCJIO IMIOKOJIAIO0K, MPOJAHHBIX 3a JCHb.

Iuarpamma 1. KonuuecTBo NpogaHHBIX MIOKOIAJ0K

TTOHCACIIbHUK BTOPHUK cpena YETBEPT IIATHULIA

Crpos 3Ty AuarpamMmy, Mbl Hau€pPTUIIM TOPU3OHTAIBHYIO U BEPTUKAIBHYIO TIPS-
Myto. Ha ropuzoHTasbHON TpsIMON OTMETHJIM JHU HEJENH C IMOHEJENbHHUKA IO
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FnaBa Il. [Aunarpammbi

natHUIy. Haja kaxaoi oTMETKOM HapucoBaJId CTOMKY MPOJAHHBIX IIOKoJanok. Ha
BEPTHUKAJIBHYIO MPSIMYIO HAHECIIH JIEJICHUS], TOMOTAIOLINE TTOHATh, CKOJIBKO IIOKOJIA-
JIOK B Ka)KIOM CTOJIOHKE.

JlmarpaMmmy MOXKHO YIIPOCTHUTH, HE YKa3bIBas TOPH3OHTAILHYIO pa30UBKY CTOJ-
OHMKOB.

Hwxe moka3zans! 1Ba BapuanTa ohOpMIICHUS AUArpaMMBl 1.

81 8 1
74 74
6 6
54 54
4 4 A
34 34
2 2
14 ’_‘ 14
IMIa. Br. Cp. 4Yr. IIn IIn. Br. Cp. Ur. IIrn

[Ipn m300pakeHNN CTOMOWKOBOH AHMArpaMMBl BaKHO, YTOOBI CTOJOWKH OBUIH
OJTMHAKOBBI 110 IMIMPUHE. PacCTOSHUSI MEXIY CTOIOMKAMHU TOXE JOJDKHBI OBITH OJTU-
HAKOBBIMHU.

Mput pacckazanu 0 mom, Umo OUAZPAMMbBL UCHOIBIVIOMCA 071 HALNAOHO20
npedcmagnenusn o coomuouwienuu eenuuun. C nomowpro ouazpamm cpagHu-
eamp OanHvle yOoOHee, uem ¢ ROMOUibI0 maodauy,.

Bonpochbl

1. Uem nuarpamma yjao0Hee TaOIUIlbI?

2. B kakux cirygasx tabnuna ynoOHee auarpamMmmbl?

3. Kakne TpeOGoBaHUS MPEIbSBISIOTCS IPU MMOCTPOCHUU CTOJION-
KOBOH JiiarpaMmbI?

Ynpa>kHeHus
1. ITo nuarpamme 1 ompenenure:
a) B KaKoil JIeHb HeJleJIM MPOaHOo OOJIbIIE BCErO MIOKOIAIO0K;
& 0) B Kako# JIeHb HEJeNu POl MEHBIIIEe BCErO LIOKOJIa0K;
Q B) B KaKHe JTHHU HEJeNd MpoJaBalid MPUMEPHO OAMHAKOBOE YUCIIO
IIOKOJIa10K?
2. Mo muarpamme 1 ompenenuTe, BO CKOJIBKO pa3 OoJIbIlie MPOAAHO MIOKOIAIOK
B TIOHEZIEJIBHUK IO CPaBHEHHUIO CO Cpefoi? ¢ 4eTBeprom?
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7. CronbukoBas guarpamma

3. MOXXHO 1M 3aKJIIOUYUTH C IIOMOIIBIO JUarpaMMbl 1, 4TO YUCIIO IIPOAAaBaEMBbIX
HIOKOJIAJIOK COKPAIIAeTCs K KOHILy Heaeau?

4. Ilepconax cka3ku «HunomanmuHo» KyMm ThIkBa ¢ JeTcTBa MedTaa INOCTPOUTh
CBOH JIOM M TOKYIaJl KaXkKAblH TOA HECKOJbKO Kupmuueil. B Tabnuie mpuBeneHb!
JAHHBIE O €r0 MOKYIIKaX 3a IIECTh JICT.

Ton 1121314516

Uwucno kuprmuent | 1

IMoctpoiite cTONOMKOBYIO AMArpaMMy, MOKa3bIBAIOLIYI0 YHUCIO KUpHOUYEH, KyII-
JICHHBIX KaXKIBIH TOII.

5. 3a KOHTPOJIbHYIO paboTy MO MaTeMaTHKE IIKOJBHUKU TOTYYHIH 6 OIEHOK
«oTnn4HOY», 10 OIEHOK «XOpOIIO», S5 OIEHOK «YJOBIECTBOPUTECIBHO» U 3 OLEHKH
«HEYIOBJICTBOPUTEIbHOY. [locTpoiiTe cTONONKOBYIO AMArpaMmy IO 3TUM JaHHBIM.

6. B Tabmume yka3aHel 6 dydmmx OOMOAapIUpOB MPEMbEP-IUTH YEMIHOHATA
Poccun o ¢ytooiry B 2006 . 1 MECTO KOMAH/IBI [0 UTOT'aM YEMITHOHATA.

Hrpox Komanna Yucno ronos | Mecto
P. IMaBmouenko | «Cmaprak» (Mocksa) 18 2
Ko (Hdxo0a0) HCKA (Mockaa) 14 1
JlomuHrec «Pybun» (Ka3zanp) 13 5
I1. orpebusix | «Tomb» (Tomck) 13 8
. JlocsxoB «JIokomoTtus» (Mockga) 13 3
. Kupuuenko | OK «Mocksa» 12 6

a) [TocTpoliTe CTOIOMKOBYIO THArpaMMy 4HcCIia TOJIOB, 3a0MTHIX JTYYIIUMH OOM-
Oapaupamu.

0) MoxHO M cKa3arh, 4TO cpean 0OMOapAUPOB €CTh SIBHBIHM nuaep?

B) Kak BEI mymaere, ecTh JTH CBSI3b MEXKIY YHCIIOM TOJIOB, 3a0HTHIX OoMOapau-
paMu, ¥ MECTOM MX KOMaHJ B YeMITHOHATe?

7. CronOukoBas quarpaMma 2 oTpaxkaeT MPUMEPHYIO TPOJOKUTEIBHOCTD KH3-
HU Pa3JIMYHbIX KUBOTHBIX.

Paccrosinne Mexay cronOukaMu Ha 9TOW Auarpamme OTCyTcTBYyeT. LleHa nene-
HUsI BepTUKAIBHON ocu paBHsiercss 10 romam. OOpatuM BHUMaHUE Ha TO, YTO 3Ta
IrarpaMMa IperHa3HaueHa, Ipeske BCETo, UTST COTTOCTaBICHHS IIPHMEPHOHN MPOI0I-
KUTEITBHOCTH KHU3HH PA3IIUYHBIX )KUBOTHBIX U HE JIACT C BEICOKOH TOYHOCTHIO CAMUX
3HAYEHUH MPOAOIKUTEIBHOCTH JKU3HU JJIS KaKIOTO M3 )KUBOTHBIX. J{71s1 ymoOcTBa
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Nuarpamma 2. ITpogomKUTENIbHOCTD )KU3HN KUBOTHBIX

KOIIKa neB HOCOpOT rnornyrau CJIOH
MBIIIb cobaka KPOKOJIHII 00e3bsiHa opén

JKUBOTHBIC Ha JHMarpaMMme YIOpsIOUSHBI 0 BO3PACTAHHIO UX MIPUMEPHOI MPOmOi-
JKUTENBHOCTH XXH3HU. [ OpU30HTANIBHAS Pa3MeTKa UarpaMMbl IIOMOTaeT CPaBHUBATh
BBICOTY CTOJIOMKOB.

a) Kro u3 mepeunciieHHBIX Ha IuarpamMMe 2 SKHBOTHBIX JKHBET, ITO HAIITUM JaH-
HBIM, MEHbIIIE Bcex?

6) Kto u3 mepeuncieHHbIX Ha AuarpaMme 2 »KHUBOTHBIX JKUBET, 110 HAIUM JaH-
HBIM, JIOJIBIIIE Beex?

B) Kt0 >xuBeT nmosplie, Komika mwin cobaka?

r) Kakne u3 )KUBOTHBIX KHBYT MPUMEPHO OJHHAKOBO JONTO?

1) Bo cKoybKO pa3 JieB KHUBET JIOJbIIE KOIIKA?

e) Bo ckonbko pa3 00e3bsiHa JKUBET J0JbIIe codaku?
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) BO CKOIIbKO pa3 CJIOH KHBET JIOJIbIIE 00E3bSHbI?

3) MokHO 711 yTBEpKJaTh MO JaHHBIM JHAarpaMMbl, YTO YeM KpYITHEe KUBOTHOE,
TEM JIOJIBIIE OHO KUBET?

8. B Tabmuie npuBeneHB JaHHBIE O BBIPAOOTKE ANMEKTpodHepruu B Poccuum ¢
1998 1. mo 2006 r. B MIIIHMapAax KUJIOBATT-4acoB.

I'on 1998/1999/2000|2001|2002{2003|2004 (2005|2006
Onektposneprus, mipa. kBT-q| 827 | 846 | 878 | 891 | 891 | 915 | 931 | 953 | 991

a) ITocTpoiiTe cTONOUKOBYIO JUarpaMMy 10 JaHHBIM TaOJIMIIBL.

0) CHITbHO JTH U3MEHSIETCSI BRIPA0OTKA AIIEKTPOIHEPTUH 33 TO1?

B) B xakom rogy BeIpabOTKa 3MEKTPOIHEPTUHU OblIa CaMOM HU3KOM?

r) B kakoMm roxmy BeIpaOOTKa 3JI€KTPOIHEPrUr Obljla cCaMOil BEICOKOH?

1) B kakoM romy mpupocT BbIPaOOTKH 3JIEKTPOIHEPTUU ObUT CAaMbIM HU3KUM?

e) Kakyto TeHIeHIII0 MOXKHO 3aMETHTh B 3TUX JaHHBIX B Hadane 2000-x rr.?

9. CopesHoanusi ['pan-ipu «Dopmynbi-1» B 2006 . coctosuin u3 18 roHOK.
OYKM HAYUCIIAIOTCS TOHIMKAM, 3aHSBIIMM B TOHKE OIHO W3 IMEpBBIX 8 MecT. 3a
nepoe mecto naerca 10 oukoB, 3a Bropoe — 8, 3a TpeTbe — 6, 3a yeTBepTOoC — S5
U T. 1., 32 BOCBMO€ MecTO — 1 0uKo.

B tabnuue npuseneHsl UMeHa TOHIIMKOB «DOpMysibl-1» U cBeEeHUS O pe3yiib-
Tarax ATHX TOHIIMKOB IO UTOTaM BcexX TOHOK B ['pan-mpu 2006 1.

Yucno
Tormuk BBIMTPaHHBIX | Yucio oukoB | Mecto
3TaIloB
®. AnoHco 7 134 1
M. Olymaxep 7 121 2
®. Maca 2 80 3
J1. dusukemna 1 72 4
K. PaiikkoHeH 0 65 5
M. barton 1 56 6
P. bapukemio 0 30 7
X. 1. MoHnToiis 0 26 8
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. Anarpammbl

a) [TocTpoiiTe cTONMONKOBYIO TUAarpaMMy YMCIIa BRIMTPAHHBIX JTAIlOB.
6) MoxHO 11 cuuTaTh, 9T0 B ce30He 2006 I. cpean TOHIIUKOB ObLT SIBHBIH THAED

0 YHMCJIy BBIMTPAHHBIX JTarnoB?

B) [locTpoiite CTOJIOMKOBYIO MarpaMMy YHCIia OYKOB, HAOpPAHHBIX TOHIIMKAMHU.
r) MoXHO 11 cunTarh, 4To B ce30He 2006 I. cpey TOHIIMKOB OBLT SIBHBIH JIHED

0 YHCITy HaOpaHHBIX OYKOB?

[[) Kak BBI AYyMaeTe, €CTh JIM B3aUMOCBA3b MEXKAY YUCJIOM BBIUTPDAHHBIX 3TAIlOB

M YHCJIOM OYKOB?

10. B Ta6n1/1ue CO6paHBI JaHHBIC O JAJIbHOCTHU MEPEJICTOB HAa 3UMOBKY HEKOTOPBIX

TITHIL.
IITumna Paccrostaue, kM

TOHKOKIIIOBBIM OypeBeCTHUK 9000

EBponeiickuii Oenblii anct 10000

Cubupckas MeHOYKa-BECHUIKA 11000

CkaHJMHABCKas IEHOYKA-TaIOBKa 13500

ITonspHas kpauka

17000

[ocTpoiiTe CTOMONKOBYIO JHarpaMMy 3THX TaHHBIX.
11. B Tabmune mpuBEACHBI JaHHBIC O AATBHOCTH OECIOCAJOYHBIX IEPENeTOB

HCKOTOPLIX JICTAOMINX JKUBOTHBIX.

JKuBotHOE Paccrosiaue, kM
PyGunoropas xoaubpu 800
Jleryuas Mbllb 1100
[Tepenernas capanua 2200
AMepukaHCKast OypOKpbIIast pykaHKa (3amagHast OITYIISITHS) 3300
AmepukaHCKast OypoKpbIIas pskaHKa (BOCTOUHAS TMOMYIISIIHS) 5500
[TocTpoiiTe cTONOMKOBYIO IUArpaMMy STHX JaHHBIX.
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8. KpyroBas guarpamma

8. KpyroBasa puarpamma

- Mpumep 1. Mnagmemy Opaty 10 net, a crapmemy 14. Bparbs
N\ JENAT KPYIJIBIH MUPOT TaK, YTOOBI KAXKJAOMY JOCTajCs KyCOK, Mpo-
MOPLHUOHAJIBHBIN ero Bo3pacTy. Crapiimii 3asBUII:

% — Ham Bmecte 24 roma. Paszmenum mupor Ha 24 paBHBIC YacTH.
JlecsaTh M3 HUX TBOH, a OCTalbHbIC 14 MOH.

— Ho kax e 310 cnenars? — CIpoCHIT MITa IIIHA.

— DTO MOXHO CHeNaTh pa3sHbIMU CHOCO0aMH, HO MBI HCIIOJB3YeM CaMbIil Tpo-
cToii. M3 1meHTpa mupora HOXKOM Mbl OyleM BbIpe3aTh MOCIEIOBaTeIbHO PaBHBIC
Kyckd. YTOOBI UX MOJYYHUIOCH POBHO 24, HAM HY)KHO BBIYHCIIUTH YTOJ, Ha KOTO-

PHIit MBI OyZieM TIOBOPAaYMBATH HOXK, OTpe3ast KaXKIBIH CISTYIOMNH KyCOK. DTOT yTou
paBeH

360°:24 = 15°.

[Mupor paszpesanu. Muiaammii 6par orcuutan 10 KyckoB, a OCTaJbHBIC OCTABHII
crapiiemy. Crapumid OpaTt mpoonKat:

-

St aaaasat e L

By

v . L
e aaaae a® “eaaaase"®

33

@ cyan c. 33magenta c. 33 black c. 33



®

FnaBa Il. [Aunarpammbi

— Bce kycku nupora oJiiHakoBEI. B cienyroniuii pa3, 9ToObl HE JeNaTh JTUITHUX
pa3pes3oB, MbI TOCTYNUM HHa4e. BBIUUCINM yTOJI, KOTOPBIA COCTAaBISET TBOIO YacTh
mupora: 15°-10 = 150°, u BBIpe:KeM U3 MUpora KyCOK, COOTBETCTBYIOLIHN TOMY
YIIIy.

Tako#t croco0 meneHHs Kpyra Ha 4acTH CTONIb NPOCT W YOEAWTEJCH, YTO €ro
WCTIONB3YIOT JUIS TTOKa3a JIOJICH IeJI0T0 B CaMbIX pa3iIMyHbIX ciiydasx. [lomyueHHas
TaKUM 00pa30M CXeMa JACICHHs Ha3bIBACTCS KPY206oll OUAZpAMMOI.

Onpepenenue. Jluarpamma, MoKa3pIBaIOIIasl, KaK IIEI0C JCTUTCS
Ha YacTH B BHJIE CEKTOPOB Kpyra, YIJIbl KOTOPBIX MPOIOPIHOHAIBHBI
JIOJISIM €IMHOTO LIEJIOT0, HA3bIBAETCS KPY206Ooi OUAZpamMMOll.

YToOBI TOCTPONTH KPYTOBYIO IHAarpamMMmy Ha Oymare, HeoOXOIH-
MBI JIMHEWKA, MUPKYIb W TpaHCHOpTUpP. UTOOBI 3aKpacuTh pa3HbIC
CEKTOPHI B pa3HbIe 1IBETA, MIOJIE3HO UMETh IIBETHBIC KapaHJIAIlIH.

YacTto ymiel MPUXOOUTCS CTPOUTH NpubnuzurensbHo. Hanpumep, B 2001 1 yuc-
JICHHOCTh HaceneHus miaanie 16 et cocramsiia B Poccun 19,3 %. Uto6s! mocTpo-
UTh COOTBETCTBYIOIINN CEKTOpP, HY’KHO HAlTH yroj 3TOro CeKropa:

360°:100-19,3 = 69,48°.

TpyaHo mocTpouth Takoil yron TouHo. Ho B aToM Her HeoOxoammoctH. Yeno-
BEUCCKUI TNIa3 HE 3aMeyaeT ominums B 1—2 rpamyca B BenmumHe yria. [lodtomy
IIpU TIOCTPOCHUH KPYTOBBIX IHArpaMM
YIJIBI CEKTOPOB MOYKHO OKPYIIsiTh. Ha
PHCYHKE TOKa3aHbl J[BE KPYrOBbIC IHa-
rpammbl. Ha onHOM U3 HUX CEKTOpP UMEET
yroux poBHO 69,48°, a Ha BTOpoii yrou pa-
BeH 69°. [lompoOyiiTe ompenenuts, rie
Kakasi JuarpaMma.

Ecnu 1enoe JeMUTCsl Ha HECKOJIBKO
4acTei, TO [UarpaMMa COCTOUT U3 HECKOJIBKUX CEKTOPOB. [IpH 3TOM yros Kaxmoro
U3 CEKTOPOB MPHUOIIMKCHHO MPOMOPIMOHANICH TOH J0Je, KOTOPYIO OH IOKa3hIBACT.
Mpumep 2. B tabmuiie AaHbI CBEACHUS O YMCICHHOCTH TOPOJ-
- CKOTO W CEJIbCKOTO HaceleHus: Poccun B pa3HBIC TOMEI.

a [TocTpoiiTe KPYroByIO AUArpamMmy, MOKA3bIBAIOIILYIO JOJH TOPOJI-
CKOro U cenbckoro Hacenenus Poccuu B 1959 .

Pewenue. Berunciaum o0ILyr0 YUCIEHHOCTh HaceseHus B 1959 r:
61,6+ 55,9 =117,5 (miH. yen.).

Haiimem momm ropocKoro M cenbecKoro HacelaeHus. [lost TOpOICKOro HaceneHHs
CTpaHbI paBHA

61,6:117,5~ 0,524.
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FOpO,Z[CKOC U cenbCcKoe HaceneHue Poccun

Hacenenune, MitH. ye.
Toxn

T'oponckoe | Cenbckoe | Bceero
1959 61,6 55,9 117,5
1970 80,6 49,3
1979 94,9 42,5
1989 108,0 39,0
2002 106,5 38,7

Jons cenmbCKOoro HaceJIeHUs paBHa
55,9:117,5~ 0,476.

BoruncnuM yros cextopa KpyroBoi [uarpaMMbl, COOTBETCTBYIOIIUN TOPOICKOMY
HACEJICHUIO:
360° - 0,524 = 188,64°.

BbruucnuM yros cexkropa, COOTBETCTBYIOLIUM CEILCKOMY HACEIEHUIO!
360° — 188,64° = 171,36°.
[TocTponm nuarpammy:

[ ] roponckoe nacenenue

[ ] cenbckoe Hacenenne

3aKpacuB CEKTOPBI AUArpaMMbl Pa3HBIM I[BETOM, Mbl JOMOJHUTEIBHO yKa3ald,
4eMy COOTBETCTBYET Ka)KIblil M3 ATUX 1BETOB. Takoe yka3aHUE HA3bIBAIOT «JIETEH-
noit». Jlerenma ynpomaeT YTeHne ¥ MOHUMaHue JTarpaMMBl.

W3 nomyuenHoil auarpaMmbl BUOHO, 4TO B 1959 I. 4MCIIEHHOCTH TOPOICKOrO
HACEJIEHNUs] COBCEM HEMHOIO IPEBBIIIANA YUCIEHHOCTh CENbCKOro. Mbl MoxkeM He
MOMHUTbh KOHKPETHBIX IU(P, HO COOTHOIIECHUE MEXIY HUMU HAIISIAHO MOKA3bIBAET
Kpyroasi JuarpaMma.

B 3mom nynkme pacckazano o Kpy206slxX Ouazpammax, 0jis 4ezo OHU UCHOJ1b-
3YIOMCA U KAK UX MONCHO HOCHPOUMb C HOMOWbIO UUDKYIA, JTUHEUKU U
mpancnopmupa.
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YnpakHeHus

1. /lBa Opara pemmiu pa3pes3aTb MUPOT Ha YaCTH, MPOMOPIHO-
HaJbHBIC HX Bo3pacTy. OmHOMY W3 HUX ObUIO 6 Jet, a npyromy 12.

& [TocTpoiiTe KpyroByro 1uarpamMmy, OKa3bIBaIONIyI0, KaKasi 4acTb M-
Q pora ocTaHeTcsl KaKIoMy U3 OpaThbeB.
2. B xmacce 16 neBouex n 20 mamsuankoB. [locTpoiite kpyroByio
JAuarpammy, IMOKa3bIBarOUyr0 JOJH JE€BOYCK U MAJIBYUKOB OT O6HICFO qucia y4CeHU-
KOB B KJIacce.

3. Haueprure B TeTpanu tabmuiy «lopoackoe u ceiabckoe HaceneHue Poccuny
U 3aTI0JTHUTE €€ TIOCIEIHUH CTOIOCTI.

4. BpruucnuTe MO0 CENBCKOTO HaceneHus B mporeHTax B 1989 u 2002 rr. u
CpaBHHUTE UX MEXIY COOOM.

5. CocraBbre TaONMILy J0JEH TOPOJICKOTO U CEIbCKOIO HACENICHHsI CTPaHbl B
pas3HbIe TOJbL

6. [locTpoiiTe KPyroBEIe AUArpaMMbl COOTHOIICHHS YUCICHHOCTH TOPOICKOTO H
CeNbCKOro HaceseHus Poccun:

a)B1970r; 6)B19791; B)B1979; 1) B 1989 1; 1) B 2002 1.

7. IMocTpoliTe cTONOUKOBYIO THArpaMMy, MOKa3bIBAIOIIYIO YHUCIEHHOCTh TOPOI-
ckoro HaceneHust Poccun B paszHble TOJIBI.

8. ITocTpoiiTe CTONOMKOBYIO TUAarpaMMy, TOKa3bIBAIOIIYO OO TOPOJICKOTO Ha-
cenennst Poccum B pasHble TOABL. MOXHO JIH YTBEPXKIATh, YTO JIOJS TOPOICKOTO
HaceseHust B Poccun mocreneHHoO Bo3pacTaer?

9. IocrpoiiTe cTOIOMKOBYIO aUarpaMMmy, TMOKa3bIBAIOILYH) YUCIECHHOCTh CEllb-
ckoro HaceneHusi Poccun B pazHbIC TOIBI.

10. TTocTpoiiTe CTONOUKOBYIO AMarpaMMmy, HOKa3bIBAIOILYIO OO CENbCKOIo Ha-
cenennsi Poccum B pasHble Tombl. MOXKHO I yTBEpKIaTh, UTO IO CEIHCKOTO
HaceneHus B Poccun nocreneHHo cokpatiaercs?

11. INocTpoiiTe CTONOMKOBYIO AHAarpaMMy, TOKa3bIBAIONIYI0 YHCICHHOCTh Hace-
nenus Poccuu B Pa3HbIC T'OABbI.

B tabmume 1 mpencraBieHs! CBeEHUS O TPOKUBAHUN MYKYHH U JKCHIINH B TO-
pozax U CenbCKOW MECTHOCTH (B MUJIMOHAX YEJIOBEK), OIyYEHHBIE B X0/ MEPBOH
nepenucu HaceneHus B Poccuiickoit umnepuu B 1897 .

12. ITo maHHBIM TaOmULB! | HAWIUTE YHUCIEHHOCTD:

a) My>KCKoro HaceneHus Poccuu; ©) MKEHCKOrO HaceICHUs;

B) TOPOZICKOTO HACENICHHUS; T) CENbCKOTO HACEICHUS;

J1) OOITYI0 YHCIEHHOCTh HACEIICHUSI.

13. Tlo maHHBIM TabiuIel | TMOCTPOHTE KPYTOBYIO AWMArpaMMmy COOTHOIICHFS
YHCIEHHOCTHU TOPOACKOIO U cenbckoro Hacenenus Poccuu B 1897 .
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Ta6nuua 1. Toponckoe u cenbckoe Hacenenue Poccun B 1897 T

HaCGJ’IeHI/IC, MIJIH. 4€CJI.

Toponckoe | Cenbckoe | Bcero
My KYHHBI 8,74 54,48
JKeHmnub! 7,76 55,39

Bcero:

14. CpaBHHUTE MOJIYYCHHYIO B 33JaHUU 13 KPYroByIO JAMarpaMmy COOTHOLICHHS
YUCJIEHHOCTH TOPOJICKOTO U CeNIbcKoro HaceneHust B Poccuu B 1897 r. ¢ aHanmornaHoi
JINarpaMmMon:

a) g 1959 r; 6) as 2002
UTo MOXXHO cKazaTh 00 U3MEHEHHU COOTHOILICHHS YUCIIEHHOCTH TOPOJICKOTO U CEllb-
cKkoro Hacenenus Poccuu 3a mocneaHue cto ner?

15. TloctpoiiTe KpyroByro AuarpaMmy COOTHOIICHHS YHUCICHHOCTH MYKYHH U
JKEHIIUH:

a) B roposiax; 0) B CEMbCKOM MECTHOCTH; B) B II€JIOM IO CTpaHe.

KaKI/Ie BBIBOJIBI O COOTHOIICHUAX YUCIICHHOCTHU My)K‘HJH " XCHIIWH MOXHO COCJIaTh
B 3aBUCUMOCTHU OT MECTa HpO)KI/IBaHI/ISI?

Kak uyacto wkonbHuku 7—9 Knaccos nokKynaioT moxona,q?

B tabnuue npuBeneHsl HaHHBIE OMpoca (B MPOLEHTaX OT YHCiIa OMPOILISHHBIX)
B HECKOJIbKUX TOpOAaXx.

Perynapuocts nokynku | Mocksa | Kazans | ExarepunOypr | Kpacnosipck
Pexe paza B Henenmto | 15% 8% 35% 28%
Pa3 B Henento 32% | 28% 21% 19%
JIBa pa3a B Hezem0 22% 32% 23% 33%
To-npyromy 31% | 2% 21% 20%

ITocTpouM KpyroByro nuarpaMMy paclpelesleHHs HIKOJIBHUKOB MOCKBBL IO pe-
TYISIPHOCTH MOKYIKH IIOKOTA/a.
Pewenune. BbruucnuM yribsl CEKTOPOB, COOTBETCTBYIOIUX KaXJOH U3 TPyl

LIKOJIbHUKOB:
YTOJI CEKTOPA JIJIS TOKYTAOIINX IOKOJIA]] peske pas3a B Hezenmto: 360° - 0,15 = 48°;
YToJl CeKTOopa Ui MOKYMAIoIIKX IIoKoNaa pa3 B Heaenro: 360° - 0,32 = 115,2°;
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Fnasa Il. [luarpammbl

YTOJI CEKTOpa JJIs TOKYIAIONIMX MIOKOJIA]] IBAXK I B Heytemro: 360° - 0,22 = 79,2°;

YTOJI CEKTOpa AJIsl MOKYTMAOMINX MIOKoJIa ] IpyruM oopasom: 360° - 0,31 = 111,6°.

[TocTpouM ceKTOpBI JHArPaMMBbI, COOTBETCTBYIOIINE BHIYUCICHHBIM yriam. [Ipu
3TOM 3HAUYCHHS YIJTIOB MOKHO OKPYIJISITh.

PerynspHOCTh MOKYNKH MIOKOJIAZa NIKOIbHUKAaMH MOCKBBI

[ | pexe pasa B Heneinro
[ pa3 B Henemo

[ ] nBa pasa B Henemo

[ ] mo-apyromy

16. Ilo Tabiuie mOTpeOIeHNs MIOKONaa MOCTPONTE KPYTOBYIO AHATPAMMY JIJIsI
JaHHBIX H3:

a) Kazanu; 0) ExarepunOypra; B) KpacHospcka.

17. Io pesynbraram onpoca 30 yUeHHKOB U yUUTEIICH B OJJHON U3 IITKOJI (U3 OTHOU
CEeMbH ONpalIMBaJId TOJBKO OJHOTO YeJIOBEKa) COCTaBJieHA TaONMUIa MPOKUBAHHS
JIOMAIIHUX JKUBOTHBIX B CEMbSX OIMPOIICHHBIX:

Komrka | Cobaxa | Iltumsr | Peioku | [pyrue | Hukoro
18 10 5 2 7 6

a) OObsSICHUTE, MMOYEMY YHCIIO KUBOTHBIX MPEBBIIIAET YHCIO OMPOIICHHBIX Ce-
MEH.

0) IlocTpoiiTe KpyroByro auarpaMmy, TOKa3bIBAIOIIYIO JIONIO CEMEH, B KOTOPBIX
OTCYTCTBYIOT KaKHe-JIMOO IOMAIlIHUE )KUBOTHBIC.

B) [Ipennonoxum, 4to B KaXIIOW CEMbe JKUBET He Ooliee JABYX BHJIOB Pas3livy-
HBIX KUBOTHBIX. BBIYHCINTE MO JaHHBIM TAOIUIIBI YUCIO CEMEH, B KOTOPBIX KHBET
POBHO OIMH BHUJ XUBOTHBIX. [locTpoiiTe KpyroByro nuarpammy, MOKa3bIBAIOIIYIO
JIONT ceMeii: 0e3 JOMaITHUX YKHUBOTHBIX, C OJHAM JOMAITHUM YXHBOTHBIM, C JABYMS
JIOMAIlTHAMU >KUBOTHBIMH.

18. B Teuenne nepBoii yeTBepTy BaHs momyuni cieayromme OueHKH:

1o aHmMickoMy s13bIKyY: 4, 5, 5,4, 3,5,4,4,3,5,5, 5;

mo maremaruke: 4, 3, 5, 5,4, 5, 5, 4.

a) TlocrpoliTe KpyroBble IuUarpaMMbl paclpesesieHUs] OIICHOK I0 KakJOMYy H3
npeametoB. CpaBHUTE UX MEXTy COOOM.

6) MoxHO M yTBEp)KAaTh, YTO BaHsS MpHMEpHO OAMHAKOBO YYHTCS MO 3THUM
npexMeram?
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9. uarpamMma pacceuBaHHs

19. BeimumuTe U3 THEBHUKA CBOM OIICHKH 110 MaTeMaTuKe U MHOCTPAHHOMY SI3bI-
Ky II0 UToram nepBoi uerBepTtu. IlocTpoiiTe KpyroBble AuarpaMMbl pacpeneacHus
OIICHOK IO KaKJOMY M3 3THX npeameToB. CpaBHUTE X MEXKIy COOOH.

20. Beriomu#mTe, Kakue U3 TOMAITHUX >KUBOTHBIX JKUBYT B 10—15 cempsx Bammx
npy3eit u 6muskux. ITocTpoiite Kpyropyro auarpammy, HOKa3bIBarOILYIO:

a) JIOJI0 ceMel, B KOTOPHIX HET HUKAKUX JOMAIIHUX KUBOTHBIX;

0) 10JTI0 ceMeil, UMEIOIIHMX KOIIICK, JIOJII0 CEMEH, UMEIOIINX CO0aK, U JJOJII0 CeMel,
HMMEIOIUX MPOYHNX KUBOTHBIX, CPEIN CEMEN, B KOTOPBIX €CTh JOMAIIHNE KUBOTHBIE.

21. TlocTpoiiTe KpyroByro Auarpammy, IMOKa3bIBalOIIyI0 COOTHOIIEHUE JEBOYEK
1 MaJIbYMKOB B BallleM KJIacce.

22. Tlo uroram mpeapAyIed YeTBEPTH MOCTPONTE KPYTOBYIO TUArpamMmy, OKa-
3BIBAIOIIYTO JIOJIA PA3IMYHBIX OLIEHOK 32 YETBEPTH 110 MaTEMaTHKE YICHUKOB BAIIETO
KJacca.

9. lnarpamma paccevMBaHUsA

YacTto OBIBaeT IMOJIE3HO 3HATH, €CTh JIM HEKOTOPAas CBSI3b MEXKIY H3ydaeMbIMHU

Benm4nHaMu. Pa3o0paTbest B 9TOM MOMOTaeT duazpamma pacceuganus. Ilokaxem,
KaK OHa CTPOUTCS, HA MPUMEpE.
Mpumep 1. EcTh 5m cBA3p MEXIy POCTOM M BECOM YeJIOBE-
- ka? Jlis HamISAHOTO OTBETA Ha 3TOT BONPOC MOCTPOUM JUarpaMmy
a paccenBaHus. [laHHBIMH JUIS DTOM JUarpaMMbl CIIY>KAT HaOop map
yycel.

Kaxmas mapa —95T0 pocT M Bec! ommHoro yenoseka. B TaGmuie
MIPUBEJICHBI 3HAUYEHHs POCTa U Beca 15 roHoIeH.

Poct, cm|167|169|179|178|177|175|171|181|174|175|180|174|172|178|171
Bec,xr |62 | 67| 70| 72| 70|69 |63|80|73|66|75| 70|67 |74 |66

YToOBI MOYYUTE THArpaMMy PAcCEMBAHHS, HY)KHO B CHCTEME KOOpWHAT MOCTa-
BUTH TOYKH, aOCIIHCCHI KOTOPBIX — POCT, a OpAWHATHI — COOTBETCTBYIONMiA Bec. Ha
PHCYHKE TOKa3aHa JuarpamMMa pacCeMBaHMs JUIS STHX JAaHHBIX.

W3 nuarpamMMel 3 BUAHO, YTO JIFOH C IPUMEPHO OJJUHAKOBBIM BECOM MOTYT UMETb
pas3HbIi POCT, @ ¢ MOYTH OJMHAKOBBIM POCTOM — PasHbII BeC, T. €. MEXIY 3TUMU
BEITMYMHAMH HET XKeCTKOH cBa3u. OJHAKO B IEJIOM BEC JeloBeKa TeM OoIbIle, 4eM
OoITBIIE eTO POCT.

lBI)I XOpOIIO 3HACTE, YTO B KUJIOTpaMMax U3MEPACTCA Macca. Ho na TIPAKTHUKE O4Y€Hb 4aCTO MACCy OTOXK-
JECTBJIAKOT C BECOM.
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Ouarpamma 3

BEC, KT 85
80 - .
75 A . .
70 .o, e ’ .
65 - ) o
60 +—— : :
165 170 175 180 185 pocr, cm

JuarpaMmma paccenBaHusl NOKa3bIBaeT MPUMEPHbIN XapaKTep B3aUMOCBSI3H
MesKAy ABYMS YMCJI0BBIMH XapaKTePUCTHKAMMU.

Mpumep 2. EcTb a1 B3aUMOCBS3b MEXKIY YHCIOM BBIMTPAHHBIX
stanoB B ['pan-npn «DopMymbl-1» W KOJTHMYECTBOM OYKOB, HaOpaH-
HBIX TOHIIUKOM 10 UTOTaM Bcex 3tanoB? Pesynprarel ce3ona 2003 .
MIPUBEICHBI B TaOMIHUIIE.

-
a8

Yucno
Tonmuk BBINTPAaHHBIX | Ywmcio oukoB | Mecto
JTaIloB
M. llymaxep 6 93 1
K. Paiikkonen 1 91 2
X. I1. MonToiist 2 82 3
P. bappuxkeiio 2 65 3
P. [llymaxep 2 58 5
®. AnoHnco 1 55 6
. Kynrxapt 1 51 7
J1. ®uznkermna 1 12 12
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9. uarpamMma pacceuBaHHs

JII/IanaMMa pacceuBaHuAa JId OTUX JaHHBIX UMECT BUI:

HOwnarpamma 4

Briurpannsie 7
otamel | .

0 T T T T
0 20 40 60 80 100 Ouxun

Ha nmarpamme 4 BuiHO, 9YTO TOHIIMKH, BEINTPABIIINE BCETO OMH JTaIl, MOTYT Ha-

OpaTh MHOTO OYKOB, XOPOIIO BEICTYIHMB B Apyrux sTanax. Hanpumep, K. Paiikkonen
HaOpan 91 ouko, MOTOMY YTO YAcTO 3aHMMaJl BTOpOe MecTo. [ OHIIMKH, BBIUTPaB-
MIMe TO J{Ba 3Tara, B CpeJHeM HaOpasi Ooible 04KOB (OKoio 68), yeM TOHIIHKH,
BBIUTPABIIHE TOIBKO OAWH 3Tar (okoio 52 oukos). HaBepHOe, ecTh HeKoTOpas B3a-
HMMOCBSI3b MEXIy YHCIOM HaOpaHHBIX OYKOB M YHCIIOM BBINTPAHHBIX 3TarmoB. Ho
CYIUTh O HEH OMPEJENICHHO 10 PEe3ylbTaTaM OJHOTO TOAa TPYAHO — OHA HE CTOIb
sIBHAsI, KAK CBSA3b MEXIY POCTOM H BECOM.
Mpumep 3. CamouyBcTBHE HYelIOBEKa BO MHOTOM OIIpEAEINseT-
- Csl TEMIIEpAaTypoi Tella U apTepUallbHbIM JAaBieHHeM. Ilo JaHHBIM
a oOciienoBanus B OoNbHUIIE 25 YETIOBEK MOCTPOCHA JHarpaMmma pac-
CCHMBAHMS JUI TEMIIEPATyphl U JaBICHUSL.

HAuarpamma 5

Bepxnee 175
apTepuaNbHOE *

naenenue, 161 .

MM pT. CT. .. *
147 4 .
133 b (1] L] L]
119 : ce o °. .
105

35,6 36,6 37,6 38,6 39,6 40,6 Temneparypa, °C
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FnaBa Il. [Aunarpammbi

Ha nuarpamme 5 He BUIAHO HMKAaKOM CBA3M MEXIYy JaBJIEHHMEM U TeMIIEparTy-
poit. Ilpu rpunme mwin aHTHHE MOXET OBITh BBICOKAsl TEMIEpaTypa M HOPMAbHOE
JaBieHue. A y mofieil ¢ MOBBIINICHHBIM JaBJICHUEM (TUIEPTOHUKOB) HIM MOHH-
JKEHHBIM JaBJICHHEM (TMIOTOHHMKOB) TEMIIEpaTypa Tella MOXKET ObITh COBEPILIEHHO
HOPMaJbHOM.

Mbui Y3Haau o mom, 4mo 07151 8bIAGIEHUA CEA3U MleCOy eerudunamuu npume-
HAIOmMCA 0uazpaMMbl pacceuseanusn, u 0 mom, KaK ux Cmpoumeab.

Bonpocbl

1. 3ageM HCIONIB3YIOTCS JUArpaMMbl?

2. Kakue BUBI uarpamm Bbl 3HaeTe?

3. Yro Takoe auarpamMma pacceuBaHUs?

4. 3a4eM UCTIOIB3YIOTCS JUarpaMmbl pacCcenBaHUs?

Ynpa>kHeHus
1. st cnegytoriero Habopa rnap 3HaYCHHUI TOCTPOITE JHarpaMMy
pacceusanust: (1; 2), (2; 2), (3; 2), (3; 4), (4; 5), (5; 6), (4 3), (4; 4),
“ (6; 6). MOXXHO T TOBOPUTH O TOM, YTO C POCTOM IEPBOTO 3HAYCHHS
Q mapsl B IIEJIOM BO3PacTaeT U BTOPOE 3HaYCHUE?

2. Jlost crieyroriero Habopa rmap 3HaueHH TTOCTPOITe TuarpaMmy
pacceuBanust: (1; 2), (2; 3), (3; 3), (3; 4), (3; 2), (4; 3), (4; 4), (5; 2), (6; 3). MoxHO
JI TOBOPUTH O TOM, YTO C POCTOM IEPBOTO 3HAYCHHUS IAPHI B I[EJIOM BO3PACTaeT U
BTOPOE 3HA4YEHUe?

3. B Tabnuie npuBeICHBI TaHHBIC O Bece W pocTe 12 NeByIleK.

Poct, cm | 165 | 177 | 161|162 | 170 | 176 | 177 | 164 | 166 | 161 | 169 | 159
Bec,xr | 53 | 67 | 45|53 |60 | 62 | 58 | 60 | 62 | 55 | 55 | 49

IToctpoiite nuarpamMmy pacceuBaHus. ECTb M B3aUMOCBA3b MEXIY POCTOM U
BECOM JIEBYIIEK?

4. OUrypucThl MOJydyaeT JBE OICHKH: 3a TEXHUKY W 3a apTUCTH3M. B Talmm-
e HpI/IBelICHLI OLCHKU OOHOTO CyllLI/I 3a BBICTyHHeHI/IH pa3J'II/IqHI)IX q)HTypI/ICTOB Ha
OJTHOM COpPEBHOBaHHH.

TexHuka 43(45|145|48(49(52|54|50|55|58|5,7
Aptuctism | 4,5(4,2146(145|51|52(56|51|56|59]|5,8

[Toctpoiite auarpamMmy paccenBaHMs 3TUX OLEHOK. EcTb M Kakas-To B3auUMO-
CBS3b MEXKJly OLIEHKAMU 3a TEXHUKY U OLIEHKaMM 3a apTUCTU3M?
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9. [Nuarpamma pacceMBaHUA

5. B Tabnuiie nmpuBeeHb! JJaHHBIE O YHCJIEC TOJIOB, 3a0UTHIX JTy4YIIUMH OoMOap-
JMpaMu TpeMbep-ITuru uemmnuonara Poccun no ¢yr6ory B 2006 T, u MecTo HX
KOMaHIbI B UYEMITHOHATE.

Hrpox Komanna Yucio roioB | Mecrto
P. ITaBmouenko | «Cmaprak» (Mocksa) 18 2
Ko (xoao) LHCKA (Mockga) 14 1
Jomunrec «Pybun» (Ka3zaup) 13 5
I1. Torpebnsik | «Tomby» (Tomck) 13 8
. JlocbkoB «JlokomoTtus» (MockBa) 13 3
. Kupraenko | @K «Mocksay 12 6

IMocTpoiite anarpammy paccenBaHus. MOXKHO M yTBEP)KAATh, YTO YeM OOJIBIIE
TOJIOB 3a0WBAIOT JydInue OOMOApAUpPhI, TEM JTydllle MECTO X KOMaHIbl B UYEMITHO-
Hare?

6. Mansunky Ha COPEBHOBAHUSIX MPBITAN B AJTHHY ¢ MecTa 1 Oexkanu 60 m. Mx
pe3yNbTaThl MPUBEJCHBI B TaOIHIIE.

IMpsoxok, cm| 180|194 1190 |215|210|170| 175|202 | 205 | 195|205| 200 | 190 | 186
ber, ¢ 10,8/10,2|10,6(9,6 |10,2|11,0/11,6/10,4|10,0{11,0| 9,8|10,6/10,8|10,7

[Toctpoiite nuarpammy pacceuBaHusl. MOXHO JIM yTBEPKAAThb, YTO PE3yJIbTaThbl
MPBDKKOB C MECTA CBSI3aHbI CO CKOPOCThIO Oera Ha 60 m?
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10. CpepHee 3HaueHHe

PaccmorpuMm faHHBIE O mpou3BojacTBe MiueHHnbl B Poccun B 19952001 rr
(B MuIroHax ToHH). OHU NPHUBECHBI B TabmuIe 1.

Ta6nuua 1. [IpousBonctso mmenuisl B Poccun B 1995—2001

Ton 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
[Tpoussoacteo, mutH. TouH | 30,1 | 349 | 443 | 27,0 | 31,0 | 345 | 47,0

Kax BumHO 13 Tabnuiiel 1, MpOM3BOACTBO MINEHUIIBI B Pa3HBIC TOIBI PA3ITHYACT-
cs1. OHO 3aBHCHT OT TTOTOJTHBIX YCIIOBHH, TUIOMIA/IN TIOCEBA U IPYTUX 0OOCTOSTEILCTB.
[TosTOMY TIPOM3BOACTBO MILIEHUIIBI 32 OAMH TOJl HE JA€T IOJHOIO MPEACTABICHUS
00 ypoBHE TPOM3BOJICTBA MIICHUIBI B cTpaHe. JJis 3TOW Menu JIydile HCIIONb30-
BaTh CpellHee 3Ha4YeHHe 3a psij jeT. [lo JaHHBIM TaOIUIBI MBI MOXKEM BBIYUCIIUTH
cpeliHee MPOU3BOJCTBO MIIEHUIIBI 32 7 JeT. J{JIst 3TOro Hago CIIOKUTH TOAOBEIE COO-
pBI TIIEHUIBI ¥ 3aT€M CyMMY pa3/IelNTh Ha YWCJIO ciaraeMbiX. B gaHHOM ciydae
ToJTyJaeM

(30,1+ 34,9+ 44,3+ 27,0+ 31,0+ 345+ 47,0): 7~ 355.

[Moxydgaem, 4To cpemHee MPOU3BOACTBO MIICHUIBI B Poccum 3a paccMmarprBaeMblit
nepuos 1995—2001 rr. cocrapisuio npubnusnutensHo 35,5 MitH. TOHH B rof. BhI-
YICICHHOC HAMH 3HAYCHWE HA3BIBACTCS CPEOHUM apumemuyueckum WIH TPOCTO
CpeoHuMm.

Onpepenenue. Cpeonum apugpmemuueckum HECKOIBKUX YUCEI
Ha3bIBAETCSl UUCIIO, PABHOE OTHOILIEHHIO CYMMBI 3THUX YHCEN K HX
KOJIMYECTBY.

Jpyrumu crioBamH, cpeaHee apupMeTHIeCKOe —3TO APO0b, B UNC-
JIMTeNe KOTOPOM CTOMT CyMMa 4HCell, a B 3HAMEHaTese — MX KoJnye-
CTBO.

K BbIUHCIIEHUSM CpEHUX 3HAYEHUi MpHOeraroT BO MHOTUX MOAOOHBIX 3a/adax.

Ecnu MBI HaHeceM JaHHbIE O IPOU3BOJCTBE MIIEHHIBl U3 Tabauibl 1 Ha 4u-
CJIOBYIO OChb B BUJE TOUEK, a CPEIHEE 3HAUCHHUE B BUIE BEPTHKAJIBHOW YEpPTHI, TO
MOJIY4YUM PUCYHOK 1.
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10. CpepHee 3HaueHue

Cpennuit ypoxaii (35,5)
v

25 30 35 40 45 50

Puc. 1. TIpousBoncTBo nueHuisl B Poccuu u cpennee 3HaueHue (MIIH. TOHH)

BuHo, 4TO MATH YKCEN OKA3aJIUCh MCHBIIE CPEIHEro 3HAYCHUs, a Ba OOJb-
mie. IIpu stom nBa ymciaa 34,9 u 34,5 noBonbHO OnMM3KU K cpemHemy. CpemHee
apu(pMeTHIECKOe HECKOJIBKMX YHMCET MOKA3bIBACT, B KAKOM MECTE YHCIIOBOH Mps-
MOH rpynnupyrorca 3TH uucia. OHO SBISIETCSA B HEKOTOPOM CMBICIIE «LEHTPOM»
paccMmarpuBaemoro Habopa ymcelr. [T0sICHUM, YTO 3IeCh O3HAYAET CJIOBO IICHTPY.
HpeﬂCTaBHM, YTO YUCJIOBAsI OCh ABJISACTCS CTCPIKHEM, HA KOTOpLIfI TIOABCUICHBI TUPU
OJIMHAKOBOM MacChl B TOUKaX, COOTBETCTBYIOIINX JAHHBIM YHCIaM, KaK 3TO IOKa3aHO
Ha pUCYHKE 2.

Cpemuuii ypoxaii (35,5)
/ 40 45 50
1

30
o i 00

25

Puc. 2. Cpennee apupmMeTHUECKOE — TOYKA PABHOBECHS

Ha crepxxHe cymiecTByeT Takas TOYKa, Ha KOTOPYH) MOXHO «IOJOXHTBY» BECh
CTepKEHb C TUPSIMHU TaK, YTO TMPH OCTAHYTCAd B PAaBHOBECHMHU. DTOW TOUKOW Ha
cTepkHe Oynmer cpemHee apupmerndeckoe. B (usmke 3Ty TOUKY HA3BIBAIOT «IICH-
TPOM Maccy.

Dmom nyHKkm pacckazan o mom, umo cpeoHee apumemuyeckoe Uuci08020
Habopa xapaxmepusyem 6 UeloM ROOHCEHUEe IMO20 HAOOPA HA HUCT0801
npamoil.

Ynpa>kHeHus

1. Kakum 6p1u10 ipon3BoacTBO MuieHuisl B 1996 r, B 2000 .2

2. B kakoM roxy npoM3BOACTBO MILEHHIIBI ObLIO:

a) HauOOJBIIUM; 0) HAUMEHBITUM?

3. CoBmnaiaeT JId IPOU3BOJICTBO TIIICHHIIBI B CPETHEM 32 7 JIET CO
3Ha4eHUEM B KaKOM-HHOYIb TO1y?
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4. B xakom Tojly IpOM3BOJICTBO TIIIEHHIIBI OBLTO OJIMXKE BCETo K CpeHEMY TIOKa-
3aTeio?

5. Beramenute cpemHee apupMernueckoe naHHbIX gucen: a) 8 m 10; 6) 8, 9
u 10.

6. Berauciute cpennee apudmernueckoe uucen: a) 3, 9u 27; 6) 6, 10, 16 u 20.
CKONIbKO W3 JTAHHBIX YHCENl MEHbIIIe cpeHero 3HadeHus1? CKOIbKO — Oobiie?

7. Bce uncna paBHBI MexIy co00i. UeMy paBHO HX cpemHee apudmerudeckoe?

8. Ilpumymaiite Tpu uucna, cpegHee apu(YMETHUIECKOE KOTOPBIX COBMAAACT CO
BTOPBIM IO BEJIMYHMHE U3 3TUX YHUCEIL.

9. [lpumymaiite 4eThIpe TakUX YHCIA, YTO UX CpenHee apu(hMETHIECKOe PaBHO:

a) BTOPOMY TIO BEITMUWHE YHCITY; O) TPETheMy IO BEIIMYHHE YHCIY;

B) IOJlyCyMME BTOPOTO U TPETHETO TI0 BEJIMYUHE M3 ITHX YHCEI.

10. [IpuaymaiiTe NaTh TAKUX YUCEN, YTO UX CPEAHEe apUPMETHUECKOE:

a) OosplIe YeTHIpEeX U3 HUX; O) MEHbIIE YEThIPEX U3 HUX.

11. Beruncnure cpemHee apuhMeTHIECKOE YHCEIT:

a)1,2,3,45; 06)1,2,3,4,10; B) 1, 2 3,4, 100; 1) 1, 2, 3, 4, 1000.

12. OTMeThTe Yuclia Ha YUCIOBOM TpsiMoid. BeruuciuTe cpenHee apudmernie-
CKO€ ATHX YHCEN U TOXKE OTMETHTE €r0 Ha YUCIIOBOM MpPSMOM:

a)1,2,3,45; 6)2,3,4,56; B)3,4,5 6,7, )10, 11, 12, 13, 14.
Kakyto 3akOHOMEpPHOCTh B TIOBEICHUH CPEAHEr0 3HAYE€HUSI MOXKHO 3aMETHTh B KaX-
JIOM W3 ciy4daeB?

13. Moxete 11 BBl O3 BBIYMCIICHUS YKa3aTh CpejlHee 3HaYeHUe Habopa uucen?
[IpoBepbTe CBOM MPEANONOKEHHS BRIYUCICHUAMHU:

a) 13, 14, 15, 16, 17; 6) 16, 17, 18, 19, 20; B) 21, 22, 23, 24, 25;

r) 20, 25, 30, 35, 40; n) 22, 24, 26, 28, 30; e¢) 102, 104, 106, 108, 110.

14. OTMeTBTE YnCia U UX cpenHee apu(h)METHIESCKOe Ha YHUCITIOBOH MPSIMOM:

a)1,2 3,4, 6)2,3,4,5; 8)3,4,5,6; r) 10, 11, 12, 13
Kakyto 3aKOHOMEpPHOCTh B TIOBEJICHUM CPEIHETO 3HAYCHHUSI MOYKHO 3aMETHTh B KaX-
JIOM M3 cIy4yaeB?

15. Beruucnute cpennue apudmMeTnueckue HabopoB Yuce:

a)2,4,7,89; 0) 20,40, 70, 80, 90; B) 200, 400, 700, 800, 900.
UYncna B myHKTax 0) ¥ B) MTOTyYEHBI U3 YHCEN B MyHKTE a) yMHO)KeHHeM Ha 10 u Ha
100. Kakyro 3aKOHOMEPHOCTh MOXHO HAOJNIOATh B TIOBEJICHUHN CPEIHUX 3HAYCHUH B
MyHKTax 0) U B) MO CPaBHEHHIO CO CPEIHUM B MyHKTE a)?

16. Beruucnute cpennue apudmMeTnueckue HabopoB YUce:

a)2,4,7,89; 0) 10, 20, 35, 40, 45; B) 50, 100, 175, 200, 225.
UYucna B myHKTaX 0) W B) MOJTYyYEHBI U3 YUCET B IyHKTE a) YMHOKCHUEM Ha 5 1 Ha
25. Kakyro 3aKOHOMEPHOCTh MO>KHO HAOJFOJATh B MOBEJCHUN CPEJHUX 3HAUCHWH B
MyHKTax 0) U B) MO CPaBHEHHIO CO CPEIHUM B MyHKTE a)?
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10. CpepHee 3HaueHHe

17. B tabnuue 2 mpuBeAcHa YypOXXaWHOCTh 3€pHOBBIX KylIbTyp B Poccum B
1992—-2001 rr.

Tabnuua 2. YpoxaifHOCTh 3epHOBLIX KyasTyp B Poccun B 1992—2001 rr.

Tox 1992119931994 |1995|1996|1997 1998|1999 2000|2001
VYpoxaitHocts, 1/ra| 18,0 | 17,1 | 15,3 (13,1 | 14,9|17,8| 12,9|14,4| 15,6 | 19,4

a) [Tonb3ysich Tabnueil 2, BEBIYUCIUTE CPEAHIOI YPOKaHHOCTh 36pPHOBBIX KYJIb-
Typ B Poccuu 3a matsh ser ¢ 1992 no 1996 .

0) Brrancimre cpenHio ypokaiHOCTh 3epHOBEIX KYIbTyp B Poccun 3a math ner
¢ 1997 mo 2001 r.

B) CpaBHHUTE CPEAHIOI YPOXKAHHOCTD 3a MepBble mATh JeT (1992—1996 r) u 3a
cienytomue math Jet (1997—2001 rr.). CuapHO 1 pa3inuyaroTcs MEXay coOOH ITH
CpeIHUE 3HAYCHHUS [0 CPABHEHHIO C M3MEHUUBOCTBIO yporkaiiHocTH 3a 10 mnet?

18. B Tabmure 3 mpuBEACHO YMCIIO JKUTENIEH MIECTH KPYIMHEHIIHX Topo1oB Mo-
CKOBCKOM 00JIacTH B pa3HBIC TOABI B ThICSYaX UeNoBEK. | 0posa ykazaHsl B ayihaBHT-
HOM TOPSIIKE.

Tabnuua 3. Hacenenue mect KpymHEAIINX TOPOIOB
MoOCKOBCKOI 00JIaCTH B pa3HbIC TOMBI, THIC. YEIl.

Topon 1959 | 1970 | 1979 | 2002 | 2006
Banammxa 58 92 | 117 | 148 | 183
Konomna 118 | 136 | 147 | 150 | 148
JIrobGeprib 95 | 139 | 154 | 157 | 159
MerTummm 99 | 119 | 141 | 159 | 162
TTomonsek | 129 | 169 | 202 | 182 | 180
XuMKH 47 85 | 119 | 141 | 180

Haiinure cpennee yucio uTened KpymHEHIIHX TOPOtoB MOCKOBCKO 00acTH

a)B 1959 6)B 1970 B)B2002T T)B 2006 T

1) CpaBHHUTE YHMCIIO KUTEJIEeH B JaHHBIX Topofax B 1959 1. u B 1970 1. BepHo i,
YTO YMCJIO KUTEJEeH BO3POCIIO 3@ ATU TOAbI?

e) CpaBHuTe unco xureneil B ganapix ropogax B 2002 r. u B 2006 . MoxxHo 1t
3aKJTIOYUTh, YTO YHCIIO KHUTENEH BO3POCIO 3a 3TH roabl? CpaBHHUTE CpeHEEe YUCIIO
xuTenen atux roponos B 2002 u 2006 rr.

47

@ cyan c. 47magenta c. 47 black c. 47



®

FnaBa lll. OnucartenbHas cTaTMCTUKa

19. TlpuaymaiiTe IATH 9nCel, cpenHee apu(METHIeCKOe KOTOPEIX PaBHO:

a) TpeThbeMy IO BETUYMHE U3 HUX; 0) YeTBEpTOMY I10 BEJIMYHMHE U3 HHX;

B) BTOPOMY I10 BEIMYMHE U3 HUX.

20. Pemmmre ynpaxuenus 2—4 nnst nepuoga 2000—2006 rr. mo gaHHBIM TaOIH-
el 2 c. 8.

11. MepguaHa

He Tonbko cpemHee apupmMeTHYecKoe IMOKA3bIBACT, ITle HA YHUCIOBOW MPSIMOMN
pacrioyaratoTcsi 9uciia Kakoro-ambo Habopa ¥ rje ux neHTp. Jpyrum mokazarenem
SIBIISiETCS Meduana. MennaHoi Habopa YuceN Ha3bIBalOT TAKOE YMCII0, KOTOPOE pas-
NensieT Habop Ha JIBE paBHBIC IO YUCICHHOCTH 4acTH. (BMecTo «Mennanay MOKHO
ObuTO OBI CKa3aTh «cepenuHay.) CHadama MBI Ha IPUMEpax IOSCHUM, KaK HaWTH
MeIuaHy, a 3aTeM JaIiuM CTPOTOe OIIpEeIICHHUE.

Mpumep 1. BozbMem kakoi-HHOYIh HAOOp PAa3ITUYHBIX YHCEN,
Hanpumep 1, 4, 7, 9, 11. TlogGepem ymcio M Tak, yToObl B HAOO-
pe oKa3anoch MOPOBHY YHMCEN, KOTOPbIE MEHBIIIE U KOTOPBIE OOJIbIE
geMm M.

Ha mpo0y BozeMem M= 5. B Hamem Habope 1Ba unciia MEHBIIE
geMm 5 (310 1 u1 4), u Tpu uucna 6onkine yem 5: 310 7, 9 u 11. 3Hauur,
4uCca0 5 He roguTcs.

Tenepb BozbMeM M= 7. MeHbliIe yncia 7 ABa YKcia, OOJbIle Yncia 7 TOXKe J1Ba
grcina. ClienoBaTeIbHO, YUCIIO 7 ISIUT STOT HAOOp Ha JBE PaBHBIC 0 YUCICHHOCTH
gactu: (1 u 4) u (9 m 11), camo ocraBasice ocpeaude Habopa. Yucio 7— menuana
Habopa yucen 1, 4, 7, 9, 11.

B stoM mpumepe nHabop cocrosim M3 5 ymcen, 3alMCAHHBIX B TMOPSIKE BO3-
pacranusi. MeauaHoil B 3TOM ciy4ae OKasbIBAE€TCS YHUCIO, CTOALICE B TOYHOCTH
rocepenuHe.

-
a

Mpumep 2. Paccmorpum Habop 1, 3, 6, 11. Uucna Toxe 3amuca-
- HBI 110 BO3PACTAHHIO, HO MX YETBIPE, MIO3TOMY CPEIM HHUX HET YKCIa,
a CTOSIIIIETO TOYHO Tocepenune. JIroboe urcio u3 narepsana (3,6) pas-
JieNseT Haml HaOop Ha J1Be paBHbIE MO yucieHHOCTH 4acTh (1 u 3)
u (6 u 11). MenuaHo# 3Toro Habopa CIyKUT JIFOOOE YUCIIO, KOTOPOE
6onbiie 3 u Menbiie 6. TIo ompeie/icHHI0 B Ka4eCTBE MEIHAHbBI B
TaKUX cilydasx OepyT LHEHTp CPEAMHHOrO MHTEpBasia. B Haiiem ciydae 3TO HEHTP
unTepsana (3,6). DTo momycyMma ero KOHIIOB

3+6
- =45

Menuanoit aToro Habopa CUUTarOT Yucio 4,5.
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11. Mepguana

Yro Takoe MequaHa CTaHeT IMOHATHEE, SCIIU MPEICTaBUTh, YTO YHCIIA HAITHCAHBI
Ha KapTouKaxX — Kaxk0oe Ha cBoeil. He Oynem mpu 3TOM mpearnonarars, 4To BCEe YHCIA
B Habope pa3nuuHbl. Cpeu HUX MOTYT OBITh TIOBTOPSIIOIIUECS. BBUIOXKUM KapTOUKH
C YUCIIaMH B PsiJ Tak, 4TOOBI YMCIIa, HAIMCaHHbIE HAa KapTOUKax, cJeBa HAallpaBoO He
yobIBaJM. Pa3nenuM noiyuyeHHbIH psii KapToueK Tak, YToObl clieBa U CIIpaBa OT
Pa3IensIomei TpaHuIbl KOJMICCTBA KApTOUeK ObIIH OTMHAKOBBI.

Ecnu xonu4ecTBO KapTOueK HEYETHOE, TO PasfeiCHUE MPOMIET B TOUHOCTH IO
oHOM W3 Kaprouyek. HammcanHoe Ha HEW 4YMCIIO Ha3bIBAETCS MEIMAHOW HAIEro
Habopa yucel.

Ecmu xonmmaecTBo drcen B HAOOpe 4eTHOE, TO pa3lIeliCHHE MIPOHIET MEXKIY IBYMSI
CpeHMMH KapToukamu. Eciu ymcna, HarmvcaHHBIE HA 9TUX KapTOYKaxX, OIMHAKOBEI,
TO MeanaHoit Habopa Oyxer 3To ymcio. Ecnm uncna, HanmucaHHBIE HA CPEAHUX Kap-
TOYKAX, PA3IUUHBI, TO MEAUAHON MOXET CIyXUTh JI000€ MPOMEKYTOUHOE HYHUCIIO.
OOBIYHO B KayecTBE MeAuaHbl OepyT MOJyCYyMMY YHCEIN, HAMCAHHBIX HA CPEJIHUX
KapToukax. B 3ToM ciydae MeauaHa B MCXOIHBI HaOOp YMCEN HE BXOAUT.

OnucaHHbIN MPOLECC MOKHO HAIVISIAHO NPEICTaBUTh ClenyromuM oopa3oM. by-
JIeM OJHOBPEMEHHO yOWpaTh M3 Ha0Opa KapTOYKH C CaMbIM OOJBIIUM M CAMbIM
MaJICHBKMM YHCJIOM JI0 T€X 1Op, MOKa HE OCTAaHETCS OfHA WM JBe KapTouku. Eciu
OCTaJIOCh OJIHA KapTOYKa, TO HaMCaHHOE Ha Hel yucio u Oyaer menuaHod. Eciu
OCTaJIOCh JIB€ KapTOUKH, TO HAJO0 B3SATh MOJIYCYMMY HallTUCAHHBIX HA HUX YHCEIL

3ameuanue. OOBIYHO TSI KPATKOCTH TOBOPST O CAMUX YHCIaX («ybepeM camoe
O0ITBIIIOE U caMOe MAJICHBKOE YUCIIay ), XOTS, Pa3yMEeTCsl, 9TO HEKOTOpasi BOJILHOCTD
peun, Tak Kak eciu B Habope ObLIO, HAMpUMEp, ABA YHCIA 2, a MEHBIINX YHCEI]
He ObII0, TO (hpaza «ydepeM camMoe MaJIeHbKOE YHCIIO» O3HAYaeT, YTO Mbl yOHpaem
JIUILb OJIHY JIBOMKY.

Mpumep 3. IIpoBeneM onmcanHyIO BBIIIE MPOIEAYPY I Habopa
- yucen 12, 2, 11, 3, 7, 10, 3. Pacrionoxxum uncia mo Bo3pacTaHUIO:

a
2,3 3 7,10, 11, 12.

Bynem yOouparh OMHOBPEMEHHO KapTOUYKH C CaMBIM OOJBIINM W Ca-
MBIM MaJICHBKUM 9HCIOM. [lomydnm mocienoBaTenbHO HAOOPEI

2 3 3 7 10 11 12
3 3 7 10 11
3 7 10
7

Menuanoit Oyaet yucio 7.
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[TpoBeneM onmcaHHyIO BhIIIE MpoNeaypy st Habopa yucen 12, 2, 11, 3, 7, 10,
3, 15.

2 3 3 7 10 11 12 15
3 3 7 10 11 12
3 7 10 11
7 10

MenuaHol MOXET CIyXHTh JII000€ 4Hcio, Oonbliee JUOO paBHOE 7 U MEHBIIEE
m6o pasHoe 10. OObIYHO B KauecTBE MeAMaHbl JaHHOTO Habopa OepyT uucio 8,5.
OTMeTHM, YTO B OIMHCAHHOM IIPHMEpEe MeIuaHa B HaOOp HE BXOIUT!

[IpoBeneM omnucaHHYIO BBIIIE TPOLEAYPY Ui Habopa uucen 1, 2, 2, 2, 3, 3.

122 2 33
2 2 2 3
2 2

Menunanoit Oyner yucno 2. OTMETHM, YTO Yuces, OONBIIMX JIMOO PaBHBIX 2, B
Ha0ope MATh, @ MEHBIINX JTHO0 PABHBIX 2 — YETHIPE.

Onpepenenue 1. Meouanoit natopa paznuunbix Yucen Ha3bIBa-
FOT Takoe YUCIo (CKakeM M), KOTOpoe o0iagaeT CIeAyONIUM CBOM-
CTBOM: KOJIMYECTBO YHCENI Habopa, MCHBIINX JTHOO PaBHBIX M, PaBHO
KOJIMUYECTBY yHMcen Habopa, OonbIuX TU00 paBHBIX M.

Onpepenenue 2. Meduanoir Habopa N uucen (Cpeau KOTOPBIX
MOTYT OBITH COBITQJIAIOIIHE), HA3BIBACTCS

e UCIIO, CTOsIIEee ocepenuHe (Ha Mecte ¢ Homepom [N/2]+1) B
YIOPSAOUYCHHOM TI0 BO3PACTAHUIO PSAY 3TUX YHCEN, €CU N HEYETHO,

® IIOJIyCyMMa YHCEN, CTOAIINX Ha CPETHUX MECTax (C HOMEpaMu
N/2u n/2+1) B ynopsAno4eHHOM HAabOpe THX YHCE, €CIIH N YETHO.

MoXHO TIOKa3aTh, 9TO Ul HA0Opa Pa3IMIHBIX YUCEN ONpEesieHue 2 JaeT TOT
’Ke pe3yJbTar, 9YTo u onpeneyeHue 1.

-y Mpumep 4. Bepuemcsa k Tabnuie 1 TpoW3BOACTBA MIICHUIIBI
/'\ B Poccun.

[Ipoussoxnctso nmenunsl B Poccun B 1995—2001 rr., MiH. TOHH

T'on 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
IMpomssonctro | 30,1 | 349 | 443 | 27,0 | 31,0 | 345 | 47,0
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Cpenanii ypokaii Mbl yxxe Haxomwid. OH paBeH 35,5 MIIH. TOHH B Toj1. Beraucinim
Me/liaHy. YIOpsIoYUM YHCIIA:

27,0; 30,1; 31,0; 34,5; 34,9; 44,3; 47,0.

Menunana pasHa 34,5 MitH. ToHH (ypoxaii 2000 r.).

B nocrenHeM npuMepe MeinaHa COBCEM HEMHOTO OTJIMYAeTCs OT CPEAHEro apr -
mernyeckoro. Tak ObIBaeT yacTo, HO He Beerna. Ecim uncia pesko pasiinyarorcs, To
MeIuaHa U cpeaHee apu(METHIeckoe MOTYT OTIHYAThCs 3HAYUTENbHO. Hampumep,
it Habopa wmcen 1, 2, 102 meauana paBHa 2, a cpeiHee apupMEeTHIECKOE PaBHO 35.

Ecnu B HaOope 9rcen ecTh Pe3KO BBIICISIIOMINECS 3HAUCHHS, TO MEINaHa JIyd-
IIe, 9YeM cpeiHee apupMETHUECKoe, IMOKA3hIBAeT, KaKk 3TOT HAOOp PacHONOXKEeH Ha
YHUCIOBOM TpsiMoi. PaccMoTpuMm mpumep.

Mpumep 5. B Poccun B 2002 1. 66110 13 ropogoB ¢ ymciaom xuteneit 6oiee 1
MJIH. 4eloBeK. [laHHBIC 0 HACEICHUH ATHX TOPOIOB B THICSYAX YEIOBEK 33 Pa3HbIC
TOIBI IPUBEICHEI B Ta0muIe 4.

Ta6nuua 4. Topona Poccuu ¢ ynciiom skuteneit
6osiee 1 MiH. "enoBek Mo gaHHBIM mepernucu 2002 1.

Fopoﬂ HaCeHeHI/Ie, TBIC. YCJI.
1979 1989 2002 2006
Bonrorpan 926 999 1013 1025
ExarepunOypr 1210 | 1296 1293 1308
Kazanp 989 | 1085 1105 1113
Mocksa 8057 | 8878 | 10358 | 10425
Hwxuuii HoBropon 1342 1400 1311 1284
HoBocubupck 1309 | 1420 1426 1397
Omck 1016 | 1149 1134 1139
ITepmb 989 | 1041 1000 993
Pocros-na-/lony 925 | 1008 1070 1055
Camapa 1192 | 1222 1158 1143
Cankr-IletepOypr 4569 | 4989 | 4669 | 4581
Yoda 977 | 1080 1042 1030
YenssOuHCK 1030 | 1107 1078 1093
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Haiinem cpennee 3HaueHue YMCICHHOCTH KuTenen 3Tux ropogos B 2002 . s
9TOTO HYKHO CIIOKUTh YHCIIA MOCIEAHET0 CTON0NAa U CyMMYy pa3aenuTh Ha 13:

(1013 + 1293+ 1105+ 10 358 + 1311 + 1426 + 1134+ 1000+ 1070+
+ 1158+ 4669 + 1042 + 1078) : 13 = 2127,5.

OOparuTe BHUMaHHe: B TaOJHIIE HET TOpoJa, HaceJeHHEe KOTOPOro Obuio ObI
6nu3Kko K Toi BenmuuHe. [Toutn Bo Bcex roponax B 2002 1. HaceleHne HEMHOTO TIpe-
BhImmano 1 mitH. desnoBek. Vckirouenne coctapisitoT MockBa U Cankr-IletepOypr.
N3-3a 3THX ABYX TOpOIOB cpelHee apudMeTHueckoe He JaeT MPeICTaBlIeHHs O Ha-
CEJICHUU «CPETHET0», «TUITMYHOT0» KPYITHOTO TOPOJIa.

Jlydimee mpencTaBlieHHE O HACEICHUHM «CPEIHETO», «TUIHYHOI0» TOpOoaa-MUII-
JIMOHEpa JaeT MeAraHa. YropsaounuM yucia 3a 2002 ron u HaiiieM Menuany:

1000; 1013; 1042; 1070; 1078; 1105; 1134;
1158; 1293; 1311; 1426; 4669; 10 358.

Menuana pasHa 1134 tric. yenmoBek. 1o Hacenenue I. OMmcka. B mectn ropomax
n3 tpuHaanata: Mockse, Cankr-IletepOypre, HoBocubupcke, Hmxnem Hosropo-
ne, ExarepunOypre u Camape 4mcio KuTened mpeBblmaeT HacereHue OMcKa, a B
OCTaJIbHBIX ILIECTU FOPOAAX OHO MEHBbIIIE.

Mot nosnakomunuce ewie ¢ 00HUM ROKA3AmMenem, NO380JAIOMWUM CYOUMDb O
mom, 20e pacnonazaemcs Hadop yucen, —c meouanou Haoopa. Hnozoa meou-
aHa mouHee xapaKmepusyem Habop 8 yenom, Uuem cpeonee apugdmemuueckoe.

YnpakxHeHus
1. Beraucnure Meanany U cpeiHee apu(METHUSCKOe YUCEeIT:
a)1,3579; 6)1,3,5,7, 14;
* 8)1,357911 135,709, 16.
\ CpaBHUTE MEUaHy U CpeJHee 3HaYCHNUE.

2. ITonb3ysck Tabnunen 4, yKkaxure:
a) camblif 60mbI0# Topon Poccnn mo uuciy xuteneit B 2002 r.;
0) Bropoii 1o HaceneHuto ropos B Poccun B 2002 1;
B) TPETUH U YETBEPTHIM 10 uuciy xuteneil ropoga B Poccun B 2002 .
3. OTMeThTE YKCla U UX MEJUAaHbl HA YHCIIOBOM OCH:
a)8,11, 3, 6)7,4,8,1,5; 8) 10,3,9,8,4,5, 7.
4. OTMeThTe YHucia U UX MEIUaHbl Ha YUCIOBOW OCH:
a)9,11,3,17; 6)7,4,8 1,5,6; B)11,3,9,8 13,4, 5, 7.
5. Halioure MenuaHy CIlIeAyIOIINX HAaOOPOB YHCEIN:
a) 3,4, 11, 17, 21; 6) 17, 18, 19, 25, 28; B) 25, 25, 27, 28, 29, 40, 50.
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6. Halinzure MenuaHy clenyromux HabOpOB YUCEIT:

a)2,4,8'9;, 60)1,3,5,7,8 9; 8) 10, 11, 11, 12, 14, 17, 18, 22.

7. lonb3yscek Tabauueit 4, OTBETHTE HAa BOMPOCHL.

a) Hackonbko M3MEHHMIIOCH CpPETHEE YMCIIO KUTENeH KpymHeHmmx ropoaos Poc-
cun B 2006 1. mo cpaBHernio ¢ 2002 1.7 MOXHO JIM CUMTaTh, YTO WX HACEJICHUE B
CpellHEM BO3POCIIO 3a ATOT nepuoa’?

0) Hackonbko M3MEHMIIOCH CpeIHEe YUCIIO KUTeNel KpynHeUmmx ropoaos Poc-
cun B 2006 r. o cpaBHeruto ¢ 1989 r.? MoxHO JM cuuTaTh, YTO WX HACEJEHUE B
CpeIHEM BO3pOCIIO 3a ATOT mepron?

B) Haiinure mennany gucna skureneit ropogoB B 1989 . CpaBuute ee ¢ Meauna-
HoO#, Berunciennoi st 2002 r. (1134 Thic. YenoBek).

8. PaccMoTpuTe maHHBIC O YHCIIE XHUTENEH KpymHeWmmx ropogoB Poccum (Ta-
Onuma 4), uckiarounB U3 HUX MockBy u Cankr-IletepOypr, kKak ropoja, UMeErOIIne
(dbenepanbHBIN cTaTyC.

a) Beramcnure cpemHee 3HaUeHWE YnCTa KUTENEH st ATHX ropogoB B 2006 .

0) Brrunciure Meanany duciia XUTEICeH s 3TUX TopoioB B 2006 T.

B) CHJIBHO T OTIIMYAIOTCS MEIMaHa U CPeJHee 3HaYeHUeE JIJISl STUX TOPOJIOB?

9. PaccMoTpure naHHBIE O 4MCIE XKHUTeleld KpynHeumux roponos Poccuu B
1989 1. (Tabnuua 4), uckiarounB u3 HUX Mocksy u Cankt-IletepOypr.

a) Haligure cpeanee 4mcio )KUTEICH.

0) Haiinure MenuaHy yuciia )KUTEIICH.

B) CpaBHHTE cpelHee 3HAYEHHE W MeIuaHy yucia xutened B 1989 1. ¢ atumn
ke xapakrepuctukamu B 2006 .

10. Bemummre U3 Tabmauibl 4 Topoja, YHCII0 KHUTENeH KOTOPBIX MpeBblmano 1
MJTH. "enoBek B 1979 r. Haligure Menuany 4ucia XUTeleld 3TUX TOPOJIOB:

a)B 1979 1; 6)B 1989 T; B)B2002T; T)B 2006 T.

11. B Tabnuiie 5 npezcraBieHa ypoKaiHOCTh 36PHOBBIX KyJIbTYp B Poccun.

Tabnuua 5. YpoxailHOCTh 3epHOBBIX KyIbTyp B Poccuu B 1992—2001 rr.

T'on 199211993 {1994 1995|1996 | 1997|1998 |1999 2000|2001
VYpoxaitHocTs, w/ra| 18,0 (17,11 153 |13,1|149|17,8|12,9| 14,4 | 15,6 | 19,4

[lo maHHBIM TAaOMHIBI 5 BBEIYUCINTE MEAMAHY YPOKAaHHOCTH M CPETHIOI Ypo-
XKaMHOCTb 3€pPHOBBIX KyJIbTYp B Poccuu 3a nepuon:

a) 1992—2001 rr; 6) 1992—1996 rr; B) 1997—2001 rr.
CpaBHuTe Menuany u cpegHee. Hackonbko OHM OTIMYAIOTCA JIPYT OT Apyra?
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12. Haubonbliee U HauMeHblUee 3HaYeHUe. Pa3smax

WHorna uHTEpecHbl He TONBKO CPEAHUE 3HAUEHMs WIIM MEIHaHbl, HO U JIpyrue
BEJINYMHBI, CBSI3aHHBIC C HAOOPAaMH Pa3IUIHBIX YHCEI.

Ecnmu MBI XOTHM y3HaTh, KTO MOOEAUI B MPLDKKaxX B JJIMHY B COPEBHOBAHHUSX
KJlacca, TO BBIOEPEM TOTO, KTO MPBITHYIN Jalibllie BCeX, T. €. BbIOepeM HanOOIbIIHA
pe3yJbTar.

B copeBHOBaHMAX N0 OeTy moOeauTeNIeM CYUTAeTCs TOT, KTO Ipodexan ObicTpee

BCEX, T. €. IIOKa3aj HauMeHbllee BpeMs. Haubonvuiue U Haumenpuiue 3Hauenus
4acTO MHTEPECYIOT HAaC B CAMBIX pa3HBIX oOmacTsx. Ham Bcerga mHTEpecHO, KakoBa
HaVMEHBIIIAsl [[eHA HAa HEKOTOPHIM TOBap. YBUIEB HOBBII aBTOMOOWIB, MBI WHTE-
pecyeMcsl, KaKylo HauOOJbIIYI0 CKOPOCTh OH MOXET pa3BUTh. MHOTIA cTpemiieHHne
K peKopJaM BO3HMKAET y YeJOBeKa B CaMbIX HEOXKHIAHHBIX ciydasx. CyliecTByeTr
Knura pexopnos ['mHHeca, B KOTOpOW HamKMCaHO, CKOJBKO 4acOB YEJIOBEK MOXKET
MIPOCTOSATH HA OJHOW HOTE, KTO BBITYCTHJI OOJIBIIIE BCETO MBUTBHBIX ITy3BIpEii, y KOTO
CaMbIH JUIMHHBIM HOC U T. II.
Mpumep 1. Ilets u Baca mocmopuiu, KTO Jydlle NPbLIFacT B
- JUIMHY ¢ MecTa. UToObl n30exarh CIydaliHOCTH, OHU PEHIMIU, YTO
a OyIyT TpBITaTh MO odepenu S5 pa3. PesymbraTsl CBOMX NPBDKKOB B
CaHTHUMETpPaxX OHM 3aMUCATH B TaOIHILY.

PeSyJ'IBTaTBI MPBDKKOB B AJIMHY C MECTa, CM

Howmep mpsikka | Ilers | Bacs
1 190 | 185
2 205 | 200
3 195 | 215
4 210 | 190
5 200 | 190

1. Kak BbI tymaeTe, oueMy pe3ynbTaThl B pa3HbIX MONBITKaX y pedsT oTiauya-
TUCh?

2. Kakue M3 MEpeYrCIICHHBIX HIDKE TPUYMH MOTYT TMOBIHATH Ha PE3yJbTaThl
MIPBDKKA:

a) yaada; 0) TeXHHKa MPbDKKA; B) POCT; T) BEC; 1) XOPOIIas TPEHUPOBAHHOCTb;

€) TUIOX0€ HACTPOCHME; K) TUIOTHBIN 00€l; 3) YCTaJOCTh, W) MOIMYTHBINA BETEP;

K) HEMOAXOAAIast O0yBb; J) KOOPIWHAIINS JIBUKCHUI?

3. K10 u3 pebsar npeiraer gasnbiie?
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12. Haubonbliee ¥ HauMeHbluee 3HayeHUe. Paszmax

4. Haifmure mo Tabnuiie Tyqmvid 1 XyJIIHH pe3yasTaT KaX/I0To 3 MaJbuHUKOB U
Pa3sHOCTb MEXIY STHUMHU Pe3ylbTaTaMu.

5. MoxHO 11 yTBepxkaarh, uto IleTs npbiraet crabuibHee?

6. Haiinure MequaHy pe3yiabTaToB MPBIKKOB KAXIOTO U3 MaJIbYMKOB.

Xots Bacs nokasan qydminii pesyasTar B 9TOM COpeBHOBaHUH, Ilers, BHMMAaTeb-
HO TTOCMOTpPEB Ha TAOIHILy, Ha9aJl CIIOPHUTE:

— A B cpenneM myumte npeirato si! M pesynerarsl y MeHst crabunbhee! Tebe
IIPOCTO 10BE3JO!

— Her, —Bo3pasun Bacs. — I cHauana He pa3sMsiics, a OTOM BJIOXKUI B HPBIKOK
BCE CBOM CHJIBI U HEMHOTO MOTSHYA HOry. [ToaToMy Mou mocieHue MPbLKKU ObLIN
HE CTOJIb YJIadHBEL.

Ha s1o Ilete BO3pa3uTh ObLTO HEUETO.

Bo MHOTHX CHOPTHBHBIX JUCHUILIMHAX CUUTACTCS,, YTO HA OTACIBHBIN Pe3yib-
TaT MOXKET MOBJIUATh MHOKECTBO PA3JIUUHBIX MPHUUH, OCOOCHHO KOIZa CHOPTCMEH
pHCKyeT. B Takux cilyyasx pesyabTaThl pa3HbIX IOMNBITOK HENb3sl CUUTATh PABHO-
neHHsIMU. Kpome Toro, cpeHuii MoKas3arellb CUIBHO CHHXKAETCS M3-3a HEYIadHbIX
TOTIBITOK.

[TosToMy B cropTe HEepa3yMHO HCIOJIB30BaTh CPEAHHUE MOKA3aTENN ISl OLCHKH
pe3yabrara; Hy*KHO YUUTBIBATh TOJNBKO JTY4YIIM MOKA3aTelNb.

YacTo ObIBaeT Ba3KHO 3HATh HE TOJBKO «CPEIHEEY», TUIIHYHOEY 3HAYEHHE B HA0O-
pe 4mcel, HO ¥ IMETh ITPE/ICTaBICHNE O TOM, HACKOJIBKO YHCIIa B HA0Ope OTINYAIOTCS
JPYyT OT APYTa WIN OT «CPETHET0», «TUIIHIHOTO 3HAYCHUS.

Camoli IpocTol Takol XapaKTEPUCTUKOU SIBIIIETCS pAIMAX.

Onpepenenue. PasHoCcTh MEX1y HAHOONBIIMM ¥ HAHMMEHBIINM
YHCJIOM HA3bIBACTCS pazmaxom HaOOpa UUCe.

G@ Pa3max nmaer Ham mpencTaBiIeHHe O pa3dpoce NaHHBIX.
. B yxe 3HakoMoii Ham Tabimie 6 comep)karcs JaHHBIE O MPOU3-

& BOJICTBE MIIICHHUITHI.

Camblif 60IBIION yposKail MINEHUIIBI B 3TH TOJbI OBLT MOJIyUYCH B
2001 1. On cocraBmi 47,0 muH. ToHH. CaMblii MaJCHBKUI ypoXKaii
27,0 mutH. TOHH OBLT coOpaH B 1998 1. PasmMax mpow3BOJCTBA MIICHUIBI B 3TH TO-
161 coctaBuil 20 MITH. TOHH. DTO JOBOJBHO OOJBINAs BEIMYMHA TI0 CPAaBHEHHIO CO
CpPEJHMM 3HaueHHEM TPOHM3BOJACTBA B 3TH Tozbl 35,5 MiH. ToHH. Ha mpousBojicTBO

Ta6nuua 6. IMpowussozacTBo mueHuipl B Poccuu B 19952001 T

Ton 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
[Tpoussoacteo, mutH. TouH | 30,1 | 349 | 443 | 27,0 | 31,0 | 345 | 47,0
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Fnasa lll. OnucartenbHas cTaTUCTUKA

MIICHUIBl B POCCHM CHITBHO BIMSIIOT TOTOHBIC YCIOBHS, M MOITOMY pa3dpoc 3Toi
BEJIUYHMHBI MOXKET OBITH JJOBOJILHO OOJIBIIINM.

Mut y3nanu, umo pazmax noKazvléaent, HACKOIbKO 6€IUKO PACCCUGAHUE 3HA-
YeHUil 6 Uucn080m Hadope.

Ynpa>kHeHus

1. Halinure HanOoobIee 1 HaMMeHbIIIee 3HaUYCHUE, pa3Max, Cpel-
Hee 3HaUYCHHE U MeIHaHy Habopa IHCel:
&t a) 12, 7, 25, 3, 19, 15; 6) 17, 19, 5, 41, 47, 13, 19.

2. B Tabnuie 7 mpuBeICHbI JaHHBIE O TIPOU3BOACTBE 3€PHOBBIX B
Poccun B 2000—2006 rr.

Ta6nuua 7. IpoussoacTBo 3epHa B Poccun

[Toka3zarenn 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
IIpown3sBoncTBO 3epHOBBIX, MIIH. T | 65,5 | 85,2 | 86,6 | 67,2 | 78,1 | 78,2 | 78,6
YpokaliHOCTh 3epHOBBIX, 1/Ta 156(19,4| 196|178 | 18,8 | 18,5 | 18,9
IIpownsBoncTBo menusl, MitH. T | 34,5 | 47,0 | 50,6 | 34,1 | 45,4 | 47,7 | 45,0

[To Tabmuie 7 HaliguTe HaNOObIEe, HAMMEHBIIICE 3HAYCHHE W pa3Max:
a) npou3sBozcTBa 3epHOBBIX B 2000—2006 rr;

6) mpoussoscTBa mimeHuIsl B 20002006 rr;

B) ypoxkaitHocTH 3epHOBBIX B 2000—2006 TT.

13. OTknoHeHus

ITorpoOyem y3HaTh, KaK YMCIa HEKOTOPOro Habopa PacIONOKEHbI IO OTHOILIe-
HHUIO K CBOEMY CpeaHeMy apu(pMeTHIECKOMY. 3Hasi TOJIBKO pa3Max, PasHOCTb MEKILY
HauOONBIIMM M HAUMCHBIIMM 3HAYCHHEM, MBI HE MOXKEM CYIHTh O TOM, Kak pac-
HOJIOKEeHBI YHcia B MMeroniemMcst Habope. st mpumepa Bo3bMeM Habop 1, 6, 7,
9, 12. Beuucnum cpennee apudmerndeckoe: (1+ 647+ 9+ 12):5= 7. Haiinem
OTKJIOHEHHE KayK[OTO YHCIa OT CPEIHEro:

1-7=-6, 6-7=-1, 7-7=0, 9-7=2, 12-7=5.

[Momyuwmsicst HOBBIA HAOOP, KOTOPBIH COCTOUT M3 OTKIOHEHMI. ECii 4uCiio MeHb-
i€ CPENTHETO0, TO ero OTKJIOHEHHE OTPHIIATEIILHO, €CITH YUCIIO OOJIBIIE CPETHETO, TO
€T0 OTKJIOHCHHE TTOJIOKHUTETIHbHO. B 0lHOM cityyae — aiist yucia 7, KOTOpOoe COBITAJIo
CO CpenHUM apuMETHIECKIM, — OTKJIIOHEHHE paBHO Hyir0. 1o Habopy oTkiIoHEHNUI
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14. Nucnepcus

MOXKHO CYIUTh O TOM, HACKOJIBKO pa3Ho00pa3Hbl ynciia B Habope. Eciu OTKIOHeHUs
MaJibl, TO YMCJIa B HaOOpe PacrojOKeHbl OJIM3KO K CpeJHEMY apH(pMeTHIEeCKOMY.
A ecnu cpenu OTKIOHEHHUH eCTh OOJNBINKE MO0 MOIYIIIO, TO YUCIa B HA0OpE CHIIBHO
pa3dpocaHsl.

Jlnst mo6oro Habopa, eciv TOJBKO HE BCE YHCIIa B HEM PaBHBI, YaCTh OTKIIOHEHU
OymeT MoIOKUTEIbHA, a YaCTh — OTpuliaresbHa. [Ipn 9ToM cymMMa BCeX OTKIOHECHHI
paBHa 0. Yoenumcst B 9TOM Ha HaiieM mpuMmepe:

—-6-14+0+2+5=0.

B 3TOM cOCTOMT OCHOBHOE CBOMCTBO OTKJIOHEHMI: CyMMa OTKJIOHEHUH 4YmceJ
OT CpeHero apu(pMeTHYECKOr0 ITUX YUCeJ PAaBHA HYJIIO.

B smom nynkme pacckazvléanocs 00 0mKIOHEHUAX GETUYLUHBL OM €€ CPeOHezo
3nauenus. Kpome mozo, mot y3nanu, umo cymma écex omrkiaonenuil ¢ Haoope
om cpeonezo pagHa Hynio.

14. Aucnepcus

Hawnboree moHOI XapakTepuCTHKOH pa3dpoca HabOpa JUCe SBISIETCS HA00p HX
OTKJIOHEHH# OT cpearero apudmerryeckoro. Ho korma Habop dncesn BeUK, paccMar-
puBath HabOp OTKJIIOHEHWH MpaKTHYeCKH HeynoOHo. HyxHo omucars pazHooOpasue
qrceN B HA0Ope OJIHOM XapaKTEPUCTUKOHN, OHUM YUCIIOM.

Pa3zmax — ciumkom rpy0ast Mepa pasdpoca grcen B HaOOpe, MOCKOIBKY YUHUTHI-
BaeT TOJBKO JIBAa U3 HUX — HAMMEHBIIee U HanoOombinee. MO>KHO IONPOOOBaTh B3ATh
«cpemHee OTKIOHEHHEe». Ho cymMMa OTKIIOHEHHH BCeTaa paBHa HYIIO, IIO3TOMY Cpel-
Hee apu(METHIEeCKOe OTKJIOHCHHH TOXKE PaBHO HYJIIO M €r0 HEJb3sl MCIIOJIb30BaTh
Kak Mepy pasdpoca.

UroObl cymuTh 0 pa3dpoce, MPHHATO CKIAIbIBATh HE CAMU OTKJIOHEHHs, a MX
KBajaparsl. KBagparel OTKIOHEHUH HEOTPHUIIATEIbHBI, IIO3TOMY CyMMa KBAI[PaTOB OT-
KJIOHCHHUH 3aBUCUT TOJIBKO OT a0COJIIOTHBIX BEJTMYNH OTKIIOHEHHH, a HE OT UX 3HAKOB.
UYem OoIbIIe OTKIIOHSHUS YHCENT OT CPEITHET0 apuPMETHIECKOT0, TeM O0JIbIle OyIeT
CyMMa KBaJparoB OTKJIOHEHHi. [IJist Toro 4to0bl Mepa pa3dpoca 4ucel He 3aBHcelia
OT MX KOJMYECTBA B HaOOpe, B Ka4eCTBE Takoil Mepsl OepyT cpeanee apudmernye-
CKOE KBAJIPaTOB OTKJIOHCHUH. DTy BEJIMYHHY HA3BIBAIOT OUCHEPCUCH.

Onpepenenue. CpeqHee apupMeTHIECKOE KBAIPaTOB OTKIOHE-
HUI OT CPEIHEro 3HAYCHHs Ha3bIBACTCS B CTATUCTUKE Oucnepcueil
G@ Habopa gucern.

Mpumep 1. CHoBa oOparuMmcs K TabJiIHIle MPOU3BOJICTBA TIIICHH-
& sl B Poccun. MBI Hanwim, 4To cpeiHee MPOU3BOJICTBO IIICHUIIB 32
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I[J'Ii[ pacdyeTra AUCHCpCrUUn CICAYCT CIOKHUTH BCC 3HAYCHUS B CTOJ'I6I_IC «KBaI[paT
OTKJIOHCHUS» U Pas3sACINTh Ha KOJIMYECTBO ClIaraCMbIX:

Cnasa lll.

nepuo 1995—2001 rr. cocraBmiio 35,5 MITH. TOHH B To/l. Beraucimm
nucrniepcrto. CocTaBuM TaONUILy, pa3MECTUB JaHHbBIC TI0 MPOHU3BO/I-
CTBY HE B CTPOKE, a B CTONOIE. BHIYHCINM OTKIIOHEHHUS OT CPEIHETO
W WX KBajparhbl. [lonydeHHbIe YKcia 3aHECEM B JIBa HOBBIX CTOJIONA.

®

OnucaTtenbHas CTaTUCTUKA

Ta6nuua 8. IMpowussoacTBo mineHuIbl B Poccuu
B 1995—2001 rr., MJTH. TOHH

Ton | TIpomsBonctso 8;?;2;2;?3 OTii?)iI;?{; )
1995 30,1 54 29,16
1996 349 06 036
1997 443 8.8 77,44
1998 27,0 —85 72.25
1999 31,0 —45 20,25
2000 345 ~10 100
2001 47,0 11,5 132,25

(29,16+ 0,36+ 77,44+ 72,25+ 20,25+ 1,00+ 132,25) : 7 = 47,53.

Mpumep 2. IokakeM Ha MPOCTOM TMPHMEPE, KaK JUCIEPCUS XapaKTePH3YeT
pa3bpoc HaOmoneHuil. Bo3pmem nBa Habopa uucen 1, 2, 3 u 0, 2, 4. Cpennee
apudmeTHIecKoe 3HaUeHIe 0001X HabopoB paBHO 2. {1151 000MX HAOOPOB BHIYUCIUM

OTKJIOHCHUA U KBaJApaTbl OTKJIOHEHUU U BCE JAaHHBIC 3aHECEM B TaGJ’II/IHy 9.

Ta6bnuua 9
1-if HaGo OTKII0OHEHHE Ksagpar 2ii naGo OTKIIOHEHHE Ksagpar
P | or CpeTHEro | OTKJIOHEHHS Pl or CPEJTHETO | OTKJIOHEHUs

1 -1 1 0 A 4

2 0 0 0

3 1 1 4 2 4
Hucnepcus nepsoro Habopa: (14+0+1):3= %
Hucnepcus Broporo Habopa: (4+0+44):3= 2%.
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14. Nucnepcus

Yncna B mepBoM Habope pacrojoKeHbI 0ojee KydHO — ONKe IpyTr K APYTY H
K CBOEMY CpEIHEMY, —4eM 4ucia Bo BTopoM Habope. [loaToMy aucnepcus mepBoro
Habopa MOJTy4HIIach MEHBIIE, YeM BTOPOTO.

Mpumep 3. KOHTHHEHTAIBHBIN KIMMAT OTIIMYAETCSl OT YMEPEHHOTro Ooliee pes-
KUMH H3MCHCHUSIMH TEMIIEPaTyphbl B TEUCHHUE rofia. B pailoHax ¢ KOHTHHEHTAIbHBIM
KJIMMAaTOM JKapKoe JIETO M O4eHb X0yoAHast 3uMa. C MOMOILBIO JUCIIEPCHH Pa3IHYHsL
MCXAY ABYMs BUJAaMU KJIMMaTa MOXXHO BbIPAa3UTbh KOJIUYECTBCHHO. CpaBHI/IM JUIA
IIpUMepa U3MEHEHUE TeMIleparyp B TedeHue roga B Mockse u Kuese, rie xinmar
YMEpeHHBIH, ¢ n3MeHeHneM Temreparyp B HoBocubupcke n XabapoBcke, rie KiH-
MaT KOHTHHEHTaJbHBIH. B Tabnuue 10 npuBeaeHbl cpeiHIe MECSIYHBIC TEMITePaTyPhI
3a 80 ner B Mockse, Kuese, HoBocubupcke u Xabaposcke.

Tabnuua 10. Cpennue mecsiunbie Temneparypsl, °C

Mecsiupl Mocksa | Kues | HoBocubupck | XabGapock

1 -93 |-59 —-19,0 —-22,3

2 —-86 |—-52 -17,2 -17,2

3 -34 |-04 -10,7 -85

4 51 7,5 -0,1 31

5 12,4 | 14,7 10,0 111

6 16,7 | 17,8 16,3 17,4

7 184 | 19,8 18,7 211

8 16,6 | 18,7 16,0 20,0

9 10,9 | 139 9,9 139

10 4.4 7,5 15 4,7

11 -2,0 12 -9,7 -81

12 —-6,8 |—35 -16,9 —18,5
Cpennee 3a roa 4,5 6,0 -0,1 -1,4
Hucnepcus 989 | 86,5 185,2 228,8

Jlucriepcru STHX YETBIpEX PAJA0B yucen pasaudnbl. Jist Mocksel 1 KueBa 310
98,9 u 86,5, st HoBocubupcka u Xabaposcka 3to 185,2 u 228,8.

Bbl BUanTE, YTO TUCIICPCHH TSI PSIOB MECSYHBIX TEMIIEPATyp B YMEPEHHOM H
KOHTHHEHTAJIBHOM KJIMMATe 3HAYMTENILHO Pa3IHYarOTCs.
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Fnasa lll. OnucartenbHas cTaTUCTUKA

Mot no3naxkomunuce ewje ¢ 0OHUM NOKA3amenem pacceueéanus Havopa —
¢ Oucnepcueil.

Ynpa>kHeHus

1. JInga naHHBIX 4YMCeNl BBIYMCIUTE cpeaHee 3HaueHue. CocTaBb-
Te TaOJHIly OTKIOHEHHH OT CpPEeJHEro M KBaJpaToB OTKIOHEHHH OT

at CPEIHETO W BBIYHCINTE JAUCIICPCHIO:
Q a)—1,0,4; 6)2,3,7;, B) —3,1,2 4, 1) 2,6,7,5
o —2,—-1,125; ¢) -1 -3, -2, 3, 3.

2. Jlanbl nBa Habopa uucen. OTMEThTE MX Ha YHCJIOBOH mpsiMoil. Beramcnute
JIUCTIEPCHIO KXXJ0r0 U3 3TUX HabopoB. [lucnepcus kakoro Habopa 6osnblie?

a)2,3,7ul 23 6023 47ul56,8

3. Jlanbl jBa Habopa yucen. OTMETBTe UX Ha YHCIOBOW MpsMO#. Berauciure
JUCTIEPCHIO KAXKJIOTO U3 3TUX HaOOpoB. CpaBHUTE ITUCTICPCHH:

a)2,3,4u6,7,8 06)3,5 7 9u 12, 14, 16, 18.

15*. O603HaueHUs u opmybl

Uucna B Habopax 4acTo MPHUXOAMUTCS 0003HA4YaTh OyKBaMH, MOJOOHO TOMY, Kak
9TO JIeNIaeTCs MPY PEIICHUH 3a/1ad Ha JBMKeHHe. Ho MOCKONBKY Yrcer MOXKET ObITh
MHOTO, WUCIIOJIb30BaTh ISl KQKJIOT0 YHclia OTACIbHYI0 OykBy HeymaoOHO. [TosTomy
MOCTYIAIOT WHAYE: UCIIONIB3YIOT OJHY U Ty ke OykBy ¢ HoMepoM. Takum oOpazom,
MOYKHO paccMaTpuBarh HA0Op X1, Xo, X3, X4, X5 WIH Y1, Y2, V3, Y4, Vs, Y6 U T. 1. Homepa
YUCEeJI Ha3bIBAIOTCS UHOCKCAMIL.

Cpennee apudmernueckoe Habopa ducern Xy, Xo, X3, X4, X5 IPUHATO 0003HAYATH
yepe3 X. Hanpumep, cpeaHee apumMeTHIecKoe MSTH YUCEIT 3aMUIIeTCs TaK:

X1+X2+X3+ X4+ X5

X= 5

OTKJIOHEHHUS YHUCEN OT CpE€AHETO 3HAYCHUA TCIICPh 3alIUIIYTCA TaK:

X1 —X, Xo —X, X3—X, X4 —X, X5 —X.

Paszbepem Ha mpumepe HaboOpa Xi, X2, X3, X4, KaK 3a[UCHIBACTCS B CHMBOJBHOM
BHJE qucriepcrs. Jlucnepcus paBHa cpeHeMY apu(QMETHUECKOMY KBaJpaToOB OTKIIO-
HEHUIA 3TUX YHCEN OT cpenHero 3HadyeHus. O003HAYal0T TUCTIEPCHI0 0OBIYHO Yepes
. Tonyuaercs:

g (%1 — %)%+ (X — )%+ (x3 — X)% + (xq — X)?
= i .
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16. CsolicTBa cpegHero apupMeTUYECKOrO U AUCTIEPCUH

YnpakHeHus

1. 3anumute ¢ momouipio OykB Habop wmcen 17, 3, 6, 21, 15.
UeMy paBHO 3HaueHHE X B 3ToM Habope? UeMy paBHO 3HAYCHHE Xg
" B 3TOM Habope?

Q 2. Ilycth @— HEKOTOpOE YKCII0. Beramcnnte cpentee apudMeTH-
yeckoe X u aucnepenio S Habopa dmce:
axy=a+l, xx=a+2,x3=a+3; 0)y=a+2,x=a+3, x3=a+7.

16*. CeolicTBa cpeaHero apu)MeTUUECKOro U AUCNEPCHH

bykBeHHbIe 00O3HaUeHWsI 4YHMcel B HAO0Ope W BBeICHHbIE 0003HAYCHHUS X JUIS
cpenHero apudmernueckoro 1 S 11 AUCepcHd Habopa YMcel TO3BOINSIOT JIETKO
3amucarh HEKOTOPbIE UX CBOMcTBA. JIJIst MPOCTOTHI 3amucH cHOPMYITHPYEM UX IS
Habopa W3 MATH YKCel. DTH TpaBWiIa BEpHBI JUIS JIFOOOTO KOJMYECTBA YHCEN B
Habope.

PaccmoTpum Habop 4mcen Xg, X2, X3, X4, Xs. [lycTh X—ero cpennee apudmeru-
yeckoe, a & — aucnepeus.

[TpnbaBuM K KakAOMy YHCIy 3TOro Habopa mocTossHHOe uucio a. [Tomyuum
Habop

X1+a, Xo+a, X3+, Xg+2a, Xs+a.

CeoiictBo 1. Cpennee apudpmernueckoe Habopa
X1+a, X+a, Xs+a, 4+a, Xs+a

paBHO X+ &
CeowcTBo 2. [lucriepcust Habopa

Xl+al X2+a1 X3+al X4+a1 X5+a

paBHa aucriepcuu Habopa Xi, Xo, X3, X4, Xs.
[TycTh Temepp Kaxkaoe 4uciIo Habopa Xi, Xo, X3, X4, Xs YMHOKEHO Ha MHOXH-
tenb a. [lomywaercs Habop

aX11 aXZ! aX31 aX41 aX5'
CeoiictBo 3. Cpennee apudpmernueckoe Habopa
axy, aXp, axz, aXy, aXs

paBHO aX.
CeoiictBo 4. [luctiepcust Habopa

axy, aXp, axz, aXy, aXs

pasHa a°%.
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Fnasa lll. OnucartenbHas cTaTUCTUKA

CaotictBa 1—4 cpemHero apu()METHIECKOr0 W JUCTIEPCHH OOJIETIaloT TPOMO3I-
KHE PacueThl, 0COOCHHO KOTJIa peub UJIET O MePeBOAe (pU3NUeCKUX BEIUIHH U3 OHON
CHCTEMBI MEp B JPYTYIO.

Hanpumep, maccy mpeiMeToB MOXKHO U3MEPSTh B KMJIOIpaMMax U B IpaMMax.
Ecnu MBI 3HaeM cpenHee M JUCHEPCHI0 MAacChl B KMJIOTPaMMax, TO € IMOMOILbIO
CBOMCTB 3 U 4 MOXHO JIETKO BBIUUCIIUTD CPEAHEE U JTUCIEPCUIO MAacChl B IpaMMax:

JUISL TOTO YTOOBI MOJYYUTh CpeHEe 3HaYEHHE B IpaMMax, HAJ0 CpeJHEe B 3Ha-
YeHHe B KwlorpamMmax yMHOxUTh Ha 1000;

4yTOOB! HAWTH JUCIIEPCUIO MACCHI, U3MEPEHHOH B rpaMMax, HYXHO JUCIIEPCHUIO
Macchl, U3MEPEHHOM B KuIorpaMmax, yMHoxkuTh Ha 10007, T. e. ma 1000 000.

B smom nynxkme pacckazpléanoce o mom, KaKk usmeHsemcsa cpeonee apudg-
Memuueckoe u ouchepcus Habopa vucen, eciu Ko 6cem Hucaam npudagums
O00HO U MO Jice YUCIO UNU 6Ce YUCTA YMHONCUIMG HA OOHO U MO JHCe UUCTO.

Ynpa>kHeHus
1. Cpennee apudmernveckoe Habopa uncen —1, 0, 1 pasuo O, a

2 o
AUCTICPCHUA paBHA 3 HOHLSy}ICB CBOMCTBAMHU CPCAHCTO U OUCIICPCHUH,

a"

HaluTe cpepHee apudMeTHIeckoe U JUCIICPCHIO Habopa YHCel:
a)0,1,2 0)1,2 3; B)11, 12 13.
2. Cpennee apudmerndyeckoe Habopa uucen 2, 3, 7 paBHo 4, a

JIACTIEpCHS paBHA 4%. [Tonb3ysick CBOWCTBAMHU CpPEIHETO W AMCIIEPCUH, HAWIUTE
cpeaHee apupMeTHIeckoe U AUCIIEPCUI0 Habopa Yucel:

a)3,4,8, 0)0,1,5; B) 112, 113, 117.

3. Cpennee apudmeTrueckoe Habopa uucen 5, 11, 2 paBHO 6, a TUCIIepCHs 3TOTO
Habopa uncen paBHa 14. He BBIUHCISS, YKaKUTE, YeMy paBHO cpernHee apudMeTn-

4eCKOe M JHUCIepCHs Habopa Ymcel:
a) 50, 110, 20; 6) 15, 33, 6; B) —55, —121, —22.
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MnaBa IV. CnyyanHaa M3MeHYUBOCTD

BGHI/I‘II/IHBI, C KOTOPbIMU MBI UMEEM JI€JIO B JKMU3HU, YaCTO U3MCHAIOTCS. Wnorga
MBI MOXEM TOYHO YKa3aTb NMPUYUHBI HOZ[O6HBIX u3MeHeHnuid. Muorga »tu MIPUYNHBI
HN3BCCTHBI HaAaM 4YaCTHYHO, a HOpOﬁ—HeH?»BeCTHLI BOBCC. HOBTOMy JUIsL OITMCaHMs
U3MCHYMBOCTHU JAHHBIX UCIIOJIB3YIOT IMOHATUC CHy‘IaﬁHOﬁ HU3MCHYHUBOCTH. Pa36epeM
€ro Ha MpaKTUICCKUX MNpUMepax.

17. Mpumepbl cnyyanHOW U3MEHYUBOCTH

KonebaHus Hanps>XeHusa B 6GbITOBBIX ANEKTPUYECKHUX ceTaX

Hmke npuBeneHsl pe3ynsTaTsl 25 U3MEPEHHH HanpspKeHUs (B BOJIBTAX) B OBITO-
BOil cetu. Bce m3MmepeHus: ObLIM ClieNaHbl B JHEBHOE BpeMs, B clydaitHo (Oeccu-
CTEMHO) BBIOpaHHBIE MOMEHTB! BPEMEHH.

225B, 227B, 225B, 228B, 225B,
228B, 218B, 217B, 218B, 220B,
223B, 225B, 216B, 222B, 224B,
220B, 218B, 221 B, 220B, 216B,
214B, 219B, 231B, 228B, 227B.

Bo Bpemsi u3MepeHus HalpsDKeHHs TTOCIeA s udpa Bce BpeMsi U3MEHSIETCs B
npenenax ABYX-Tpex equHuil. [IoaToMy mpuxoauTcst OpaTh cpejiHee 3HAYCHHE ITHX
OBICTPO MEHSIONIMXCS TOKa3aHUH BOJBTMETPA.

B Poccun HomuHansHOE HampshkeHue B ObiToBBIX ceTsix 220 B. Kak BbI BuIuTE,
peanpHOE HampshKeHHe MoXeT oTmudarbest oT 220 B. OHo penko paBHO B TOYHOCTH
220 B. O0ObIYHO HampsbKeHHE MO0 HEMHOTO BBIIIIE 3TOTO 3HAYCHHUs, THO0 Huxe. Ha-
NPSDKEHUE CeTH MOHMKAETCS B MOMEHTBI, KOT/Ia B KBAPTUPE HITH B IOME BKJTHOUAFOTCSI
JIOTIOJTHUTEIIbHBIE AJIEKTPUYECKHEe MPUOOPBI. MOMEHTHI BKIIIOUSHHUS U BBIKIOUEHHUS
ANEKTPOIIPUOOPOB SBIISIOTCS CYYAHHBIMU U MPHUBOISIT K CITyYaiHOW U3MEHYUBOCTH
HAIPSDKCHUSL.

Onekrpuueckue npubopsl B Poccnu paccunrtansl Ha Hanpspkenue 220 B. [pu
HEeOOJBIINX OTKJIOHEHHSX HampspkeHns oT 220 B onu paboTaioT nCmpaBHO, a PU
3HAYUTENLHBIX KOJCOAHUIX HAMPSDKCHUST MOTYT IPHITH B HETOIHOCTb.
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Fnaea IV. CnyuyaliHass U3MEHUYMBOCTb

Bonpocbl
1. Kakoe camoe Oombloe HampspKeHHE OBLIO 3a(hMKCHPOBAHO B
nepuo] HabIIoAeHU?
2. Kakoe camoe ManeHbKoe HampshkeHue Obl1o 3ahuKCUpOBaHO?
3. KakoB pa3max 3Ha4eHHI HAPsHKEHHS?
4. KakoBa MeanaHa HarpsHKeHUs?
5. KakoBo cpenHee 3HaueHHE HANPSKEHUs?

Ypo>kallHOCTb 3€pPHOBbIX KYJ/bTYp

B rtabmume 1 mpencraBieHs! JaHHBIE 00 ypOXKaWHOCTH 3€PHOBBIX KYIBTYp B
Poccum ¢ 1992 mo 2001 rr. B Bece mocie HopaboTKU. YPoXKalHOCTh H3MepsieTcs B
LIEHTHepax ¢ rekrapa. [Ipu 3ToM Ha0 pemuTh, Kakoi UIMEHHO BeC OyleT yUUThIBATh-
cs B pacueTax. OOBIUHO 36pHO B3BELIMBAIOT JBAXKBL: Cpa3y Mocie yOOpKU (UCXOJHO
OIIPUXOJIOBAHHBIN BEC) U CITyCTsI HEKOTOPOE BpeMs Ha 3j1eBarope (Bec Mocie aopa-
6otkn). Bec 3epna nmocne nopabdorku npumepro Ha 10 % mporeHTOB MeHbIIe Beca
3epHa cpasy mocie yoopku. Bec cokpammaercs 3a cueT BBICBIXaHHUS 3€pHA W IOTEPh
IIPU TPAHCTIOPTUPOBKE.

Tabnuua 1. YpoxkaifHOCT 3¢pHOBBIX KyIsTyp B Poccuu B 1992—2001 T
(Bec mocne nopaboTKM)

Tox 1992119931994 |1995|1996|1997 (1998|1999 2000|2001
VYpoxaitHocts, 1/ra| 18,0 | 17,1 | 15,3|13,1| 14,9|17,8| 12,9|14,4| 15,6 | 19,4

Bonpochbl

6. SIBsIeTCS TN yPOXKaWHOCTH 3€PHOBBIX KYJIBTYp B Pa3HBIC TOIBI
IIOCTOSIHHOM BEJIMYMHON?

7. OpHa WM HECKOJIBKO IIPUYUH, Ha Balll B3IVISA, MOI'YT BIIUATh
Ha YpOXKaHHOCTH?

8. YkaxuTe, Kakue NPUUYMHBI MOTYT, Ha Balll B3IV, TIOBIUATH Ha

YPOKANHOCTb.

9. Kakue U3 nepednciieHHbIX HUKE IPUYMH MOTYT BIUATh HA YPOKANHOCTB:

a) TIOTOJ{HbIE YCIIOBUs; O) THN MOYBBI; B) YIOOPEHUS; T') CPOKH TOCEBA;

1) pe3ynbTarhl (hyTOONIBHOTO MaTya; €) CPOKH YOOPKH; ) IITHIIBI K HACEKOMBIE;

3) KauecTBO MOCEBHOIO 3epHa’?

Kak BuaHO 13 Tabnuuel 1, yposkaliHOCTb 3€pHOBBIX KYJIBTYDP — U3MEHUUEASA Gell-
yuna. Ee 3HaYeHNE 3aBUCUT OT MHOTHX IIPWYMH, TVIABHBIC U3 KOTOPHIX — ITOTOHEIC
YCIIOBHSI M JIESTEIBHOCTh 4YeloBeKa (yAoOpeHHsl, BEIOOp MOCEBHOTO Marepuaia |
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17. TlpumMepbl cnyyaHOH U3MEHUYHUBOCTH

CPOKOB CE€Ba, COBEPIICHCTBO YOOPOUHOI TEXHUKH). MOXKHO JIM HAWTH B 3TOH N3MEH-
YHUBOCTHU SaKOHOMepHOCTI/I? I[J'IH 9TOr'0 CJICAYCT NPOBECTHU aHAJIU3 TaHHBIX B Ta63mue.
HexoTopble 3Tansl 3Toro aHaimza cHOpMyJIUPOBaHbI B CIEAYIOMIUX YIPAKHEHUAX.

Ynpa>kHeHus

1. Tlo nanHBIM TaOIMIEI | TOCTPONTE CTOIOMKOBYIO JHATPAMMY
YPOXalfHOCTH 3€PHOBBIX KYIBTYP B Pa3HBIC TOJBI.

ﬁ 2. YnopsaouuTe JaHHbIC TAaOMUIBI 1 B TOpSAKE BO3PACTAHHS.

3. Bbluucnute cpegHHE YPOXKAMHOCTH 3EPHOBBIX B IEPUOIbBI
1992—1996 u B 19972001 rr. CpaBHUTE MEXTy COOOW TMOIyUEH-
HBIC PE3yIbTaTHI.

4. CocTaBbTe TaONHITy OTKIOHEHHUH €KETOMHOH ypokaiiHOCTH B 1992—1996 1 B
1997—2001 rT. oT cpenHuX MoKa3aTesiel 3a COOTBETCTBYIOIIUE MATh JIET.

5. CocraBpre TaONUIy KBaAparoB OTKJIOHEHUH €XErogHOW YpOKaHHOCTH B
1992—1996 u B 1997—2001 rT. OT cpenHMX MOKa3aresei 3a COOTBETCTBYIOIIHUE TISTh
JeT.

6. Yto GosbIIre MOABEPKEHO H3MECHUYMBOCTH: CPEAHSS yPOKAHHOCTD 3a MATH T0-
CJIEIOBATETBHBIX JIET WIN YPOXKaHHOCTh B OTJETIBHBIE TO/BI?

Cnpaeka. CoBepIIeHCTBYs BEIpAIIMBAHIE M YOOPKY 3€pHOBBIX KYJIBTYp, JIIOIH
MOCTENEHHO JJOOUBAIOTCS MOBBIIIEHUS ypoxkaitHocTu. CpefHsis ypoxaitHOCTb 3€pHO-
BEIX KynbTyp B CCCP B 50-¢ IT. mponuioro Beka NpUMEpHO paBHSUIACH 8 IIEHTHEPOB C
rekrapa (1/ra) u koinedaaach OKOJIO ATOTro 3Ha4eHust Ha 2—3 1/ra. B 70-e TT. cpennss
ypoxkaifHOCTh 3epHOBBIX KynbTyp B CCCP Bo3pocna no 14 /ra.

Kak BugHOo m3 Tabmuisl 1, komebaHHsS YpoKalHOCTH B pa3HbIC TOABI MOTYT
OBbITh BeCbMa CYIIECTBEHHBI, OTHAKO CPEHISI yPOKAITHOCTD 3a MATh MOCIEA0BATEb-
HBIX JIET U3MEHSETCs 3HAYUTENIbHO cialdee. DTO MPOUCXOIUT ITOTOMY, YTO BIIMSHHE
MOTOJHBIX YCIOBHH Ha CPEAHIOI YPOXKaHHOCTH 3a IATH JICT ypaBHOBEIIMBACTCS.
Huskue mokasarenn 3aCyIIIMBBIX TOJXOB KOMIICHCHPYIOTCSI BRICOKMMHU MOKAa3aTesis-
MU ypoKaiHbIX rofoB. Kpome NoronHeIX yciIoBUi, ypoxKalHOCTb 3aBUCUT OT yCHIUH
JroJIel, KauecTBa MOCEBHOTO 3€pHa, YI00peHul, yOOpOUHOM TEXHUKU U MHOTHUX JIpY-
rux 00CTOATENbCTB. ONHAKO YCUIIHS JIFO/IEH 110 MOBBILIEHUIO YPOXKaHHOCTH B LIEJIOM
10 CTpaHe CKa3bIBAlOTCA MOCTENEeHHO. OHU He BIUAIOT PE3KO Ha CPEIHIO yporKaii-
HOCTh. IloaTOMy CcpemHMe 3HAUCHHS YPOXKaWHOCTH 332 HECKOJBKO JIET OOBEKTHBHO
OTPaXAIOT JOCTIDKEHUS JIFOJeH 1O BBIPAIMBAHHUIO 3epHA. VIMEHHO 3a cUeT ymyd-
LIEHUs XO3sICTBOBaHMS CpelHAs ypoxaitHOCTh B 70-e IT. BeIpocna Ha /5% mo
cpaBHEHUo ¢ 50-Mu IT.

3adyeM M3y4aroT Takue MoKa3aresd, KaK ypoxKalHOCTb 3epHOBBIX KyibTyp? IIpo-
M3BOACTBO 3epHa B Poccuy, 3HaYWTENbHAs YacTh HACEICHHS KOTOPOH JKHBET B
CEJIbCKOM MECTHOCTH, — OfMH U3 BAXHEHIINX SKOHOMHYECKUX M COIHAIBHBIX IO-
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Fnaea IV. CnyuyaliHass U3MEHUYMBOCTb

kazareneil. [[pon3BoJICTBO 3epHA CYIIIECTBEHHO 3aBUCUT OT ypokaitHocTH. st dop-
MHUPOBaHMS OOIIEH MOMUTHKY TOCYAapCTBA B SKOHOMUYECKOH M COIMAnbHON 007a-
cTsx: oOecrieyeHus: HaceleHHs XJIe00M U MPOAYKTaMH JKMBOTHOBOJICTBA, Pa3BUTHSA
CeJIbCKOTO XO3AWCTBA — HEOOXOAUMO M3y4aTh MPUYHMHBI, BIUAIOLUINE Ha MOBBIILICHHE
ypoxaitHocTH. Takue mcciiefoBaHusI BEAyTCS BO MHOTHX CTpaHaX y»e HE OIHO CTO-
netue. CpeHUE TTOKA3aTeNId YPOXKAaHHOCTH 36PHOBBIX KYJIBTYp B HEKOTOPBIX CTpaHaX
¢ TAKUMH XKe, Kak B Poccun, kiuMaTnyeckumu ycnousiMu nipeBbimaror 30—40 m/ra.

MaccoBoe n pOHU3BOACTBO

Ha obGepTke 0OBIYHOTO MIOKONAJHOTO OATOHYMKA HAIKMCaHO, 4To ero Macca 50
rpaMMOB. DTO — HOMUHAIIbHASI MacCa WIH HOMUHAIbHBLI éec. Pe0siTa KyITUIn NecsITh
0aTOHYMKOB ¥ B3BeCHJI UX. OHU nonyumwin cienyrone 10 3HadeHui (B rpaMMax):

49,1; 50,0; 49,7; 50,5; 48,1; 50,3; 49,7; 51,6; 49,8; 50,1.

Tonbko omuH OaroHYHMK Becws B TouHOCTH 50 . HekoTophle 0aTOHYMKH BECHITH
OomnbIe, Ipyrue —MeHble. B psae ciydaeB OTKIOHEHHS NpeBblmany 1,5 .

UtoOBI MOHSATH, BCET/Ia IM HAONIIONAETCS TaKOE SIBIICHUE, peOsiTa KyIMUiIu U B3Be-
CHUJIH ellle OJHY MapTHIO U3 JecsITu 0aTOHYMKOB. BOT kakue 3HaueHUs (B rpaMMax)
OHHU TIONYYHIIN JUTs BTOPOIl MapTHH:

49,7; 48,8, 51,4; 49,1, 49,6; 50,9; 48,5; 52,0; 50,7; 50,6.

YnpakHeHus

7. Haiinute HanOONMbIIMI M HAUMEHBIIMK Beca B3BEHICHHBIX MIO-
KOJIaIHBIX OATOHYHMKOB B MEPBOM MapTHH.

" 8. Haiimute HanbomnpIiee abCOMOTHOE OTKIOHEHHE OT HOMUHAIIb-
S HOTO Beca OAaTOHYHKA B IIEPBOH ITapTHH.
9. Haiinure cpeHHi BEC IIOKOJIQJHOTO OATOHYHKA B TIEPBOI Tap-
THH. YOeOUTECh, 9TO OH MaJio oTim4daercs or 50 .

10. Haiigute cpeqHuii Bec OaTOHYMKA BO BTOPOH MapTHH.

11. Y6enutech, 4To cpeaHue Beca OaTOHYMKOB B IIEPBOI U BTOPOH MapTHsIX MaJo
OTIMYAIOTCA JIpYT OT Apyra U OT HOMUHAJIBHOTO Beca.

12. CxoNBbKO B KaXJOW MapTHH OATOHYMKOB, BEC KOTOPBIX mpeBbimaet 50 r?
CKONBKO TaKuX 0aTOHYMKOB B 0Oenx mapTusax? Kakyro moiro u Kakoi IPOIEHT OHH
COCTABJISIIOT?

13. Bec GaroH4YMKa, KOTOPBIA BBl MOKYIIAETE, MOXKET ObITH OOJbIIIE UM MEHBIIIE
HOMUHAJIBHOTO. MOYHO JIM CUUTATh, YTO IIAHCHI ATUX COOBITUI PaBHBI, €CJIU CYIUTh
0 pe3yjbTaraM HallMX B3BELIMBAHUI?

Cutyanusi, ¢ KOTOpOW CTOJKHYJIUCH pedsiTa, YacTO BCTPEYAETCs MPH MaCcCOBOM
MPOU3BOJCTBE PANINYHBIX M3AeNuid. Ecnu oTkIoHeHne pazMepa, Macchl WIM UHON
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18. PocT uenoBeka

XapaKTEPUCTUKU U3JEJIMsl HE CWIIBHO OTJIMYAeTCs OT 3aJaHHOIO CTaHAapTa, T. €. Ha-
XOJUTCS B MpeJiesiaX yCTaHOBICHHOW HOPMBI (JIOMyCKa), TO TAKOE U3ENIUE CUUTACTCS
ronubeiM. Takue u3genus uAyT B MPoJaXy WIM JalbHeiiee mpou3BoacTBo. M3ne-
TS, JUIA KOTOPBIX OTKJIOHEHHUS MPEBBILIAIOT JOMYCK, CUUTAIOTCS OpakOBaHHBIMU.
J71st pa3sHBIX U3eNuil Nomycky pasHbie. /st (pacoBKH MPOIYKTOB MUTAHUS JOITYCKA
MOTYT OBITh HECKOJIBKO TPAMMOB, JUIS JeTanei Medenn — 1—3 MM, a JUTs TIOJIIUTI-
HUKOB WU JIeTaneld aBTOMOOMIIBHOTO JIBUTATENIs IOMYCKH OOBIYHO HE MPEBBIIIAIOT
0,001-0,02 mm.

Bonbmve unn cucteMaTHyeckue OTKIOHEHHUS OT HOPMBI MTPOUCXOIAT U3-3a U3-
HOCa WJIM TUTOXOW HACTPOMKH 00OpYyIOBaHHS, HEOTHOPOTHOCTH CHIPBSI M IPYTHX
NpUYUH. B 3THX cilydasX TPUXOAMTCS OCTaHABIMBATH MPOU3BOJICTBO W BHOCHUTH
W3MEHEHUsI W TIONMPaBKH. DTH COOOPaKCHHUs JIeKAaT B OCHOBE KOHTPOJS KadecTBa
MPOYKIUH, 03 KOTOPOTO HEBO3MOXKHA BBICOKAsi KOHKYPEHTOCIIOCOOHOCTh TOBApa.

Uctopuueckasa cnpaska. B cepenune 60-X IT. mpouwioro Beka B SInoHuM ObLIH
BBEJICHBI NPOLEAYPhl KOHTPOIIS KauecTBa. Kaxkaplil pabounii Ha MpoOM3BOJCTBE 3HAI,
B KaKOM CJIy4ae OH JIOJDKEH BBbI3BAaTh MH)KEHEpa, a KOrja HeMEIJIEHHO OCTAHOBHTH
KOHBelep. D10, Hapsily ¢ ApYTUMU IPUYMHAMU, IPUBEJIO K TOMY, 4TO SoHus cTana
MHUPOBBIM JIUJIEPOM B MPOU3BOJICTBE BHICOKOTEXHOJOTHYHON JIEKTPOHHOU MPOIYK-
LMY, aBTOMOOMJIECTPOCHUH U APYTHX 0OIACTIX MPOU3BOJICTBA.

Dmom nynkm pacckazan 0o mom, Umo MHOZUE GEAUUUHBI NOOBEPHCEHBL CIIY-
uainon usmenuueocmu. Hanpumep, nanpsaxcenue 6 0blmosvlx nekmpuie-
CKUX CEMAX, YPOHCAUHOCIY 3ePHOGBIX KYIbHIYP.

18. Poct yenoBeka

HeBosmoxxHO 3apaHee mpezckazaTb pocT HE3HAKOMOTO denoBeka. [l nceueno-
BaTellsl 3Ta BEJIMUMHA ciydaiiHas. Ho ecrmu M3MepuTh pOCT MHOTHX JIFOfCH (TOXe
BBIOPAHHBIX CIy4aifHO), TO CTAHEeT BUHA 3aKOHOMEPHOCTh. UTOOBI B 3TOM yOeaUTh-
Cs1, MBI TIOCJIEIOBATEIBHO OOCYIUM JAaHHBIE O POCTE YEIOBEKA MO MAJIOMY, CPEAHEMY
1 OOJIBIIOMY YHCITY HAOIFOICHUM.

Manas Bbi6opka

B Tabnuue 2 npuBeneH pocT (B CAHTUMETpax) NECATH CIy4alHO BBIOPaHHBIX
JIeBYILIEK.

Tabnuua 2. Poct 10 ciydaiiHo BEIOpPaHHBIX JEBYIIEK, CM (IIEpBasi TPyIIa)

\164\170\160\163]170]171\166\169\166\165\
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Fnasa IV. CnyvyaiiHas W3MeHYMBOCTb

OTH YHCIa MOKa3bIBAIOT, YTO POCT YeJIOBEeKa M3MEHYMB. B 3Toi Tabmuie poct
koneOnercst okono 166 cm. Cpennee apudmernueckoe 3Toro Habopa 4mcen paBHO
166,4 cMm, a Meanana — 166 cM. Pasmax uucen B 3Toit Tabnuie paBeH 11 cm.

B Tabnuie 3 nmaHbl CBENEHHS O POCTE JAPYTUX JCCSITH CIyYaiHO BBIOPAHHBIX
JICBYIIICK.

Ta6nuua 3. Poct 10 ciydyaiiHo BEIOpaHHBIX JEBYIICK, CM (BTOpask IPyIiia)

\167\164\168\164\167\165\164]158\159\167\

OTH Yucia eme pa3 MOATBEP)KAAIOT, YTO POCT 4esjoBeka u3MeHunB. CpeHee U
pa3max 3Toi BBEIOOPKH HECKOJBKO JPYTHE, UYTO TOKE MOATBEPIKIACT U3MCHUHBOCTb.
UYncna B Tabmume 3 xonebmrorest okono 164 cMm (cpemHee apu(pMEeTHUECKOE PaBHO
164,3 cMm, mennana — 164,5 cm). Pasmax stux konebanuit 10 cm.

MpbI BUIMM, 9TO YHCIa B TaOMUIAX 2 U 3 3aMETHO pasjinyaroTcs. Pasnmmdms mMo-
T'yT OBITH BEIUKHU KaK AJISI OJHOM BBIOOPKH, TaK U JUIS YUCET U3 PA3HBIX BHIOOPOK.
OpHako CpelHHMe 3HAYEHHS 3THUX YUCET Pa3IH4aroTCsl 3HAYMTENFHO MEHbBIIE: pas-
HOCTh MEXIY CpenHuMu apudmeTnaeckumu Beero 2,1 cm (166,4 — 164,3), pazHocTh
Mexy Meauanamu 1,5 cm (166 — 164,5).

CrnenoBarenbHO, cpefHee apupMeTHYeckoe W MeAuaHa 0oJiee yCTOIYMBBHI,
YeM pe3yJIbTATHI OTAeJIbHBIX U3MEPeHU. DT0 — eIMHCTBEHHAsT 3aKOHOMEPHOCTH,
KOTOPYIO MOXKHO 3aMETUTb, MOJIb3YSCh TOJIBKO Tabnuiamu 2 u 3.

CpenHas Bbibopka

[Tomonnum Ham 3amac HaOmroeHui. K aBaanatu 3Ha4eHHSIM pocTa H0OaBUM
elle TPUALATh 3HAYEHUIl HOBBIX HAOMIOAECHUI U 3aHeceM HX B Tabnuiy 4.

Ta6nuua 4. Pocr 50 ciayuaiino BEIOpaHHBIX JAEBYIIEK, CM

164 | 170 | 160 | 163 | 170 | 171 | 166 | 169 | 166 | 165
167 | 164 | 168 | 164 | 167 | 165 | 164 | 158 | 159 | 167
161 | 169 | 162 | 170 | 168 | 165 | 165 | 166 | 164 | 173
158 | 166 | 168 | 167 | 161 | 167 | 165 | 168 | 165 | 164
163 | 169 | 161 | 162 | 163 | 160 | 166 | 169 | 172 | 160

CpenHee 3HaUYCHHE POCTa B ATOM BBIOOpKE paBHO 165,3 cM, a Meauana — 165 cm.
OTH 3Ha4eHHs MaJl0 OTIIMYAIOTCS OT TeX, YTO OBIIM IMONy4YEHBI IS MEepBBIX ABYX
BBIOOPOK. A BOT pa3zMax KojieOaHMi pocTa yBenuamics 10 15 cM. ITo ecTecTBEHHO.
Uem Oombliie 4enoBEK MBI CIydaifHO BBIOMpaeM, TeM OONbIIE IIAHCHI, YTO CPEAU
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18. PocT uenoBeka

HUX ToTaayTest Oosee BEICOKHE M Ooree Hu3kne roan. [loaToMy pasmax 3HaueHMI
pocTa MOXET YBETHMUUBATHCS, a CPEIHEE 3HAUCHUE POCTA OCTACTCS MPAKTUYECKU
HEU3MEHHBIM.

TpyaHO M3yuaTh 3Ty COBOKYIHOCTb YHCEN, YMTasi B TaONHUIE OJHO YUCIO 32
apyrum. Jlydire npeacTaBuTh 3TOT HaOOp YHCeN HAIIAAHO, HAIPHMEP B BUJIE CTOJI-
OukoBO# auarpammebl. [1o ocu abcumcc OyaeM OTKIIAABIBATh POCT, HAYMHAS C HaH-
MeHblIero 3HaueHust 158 cm, ¢ marom 1 cm. Bricota cron6uka OyneT moka3bIBath,
CKOJIBKO B BBIOOPKE JICBYIICK C 33JlaHHBIM POCTOM.

Iuarpamma 1. Yucno aeByinek ¢ 3aJlaHHBIM POCTOM
Tt BBIOOPKH U3 S50 HaOmoneHuit
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Ha nuarpamme 1 BHIHO, UTO AEBYIIEK ¢ POCTOM OkoJ0 165 cM Gomblre, uem ne-
BYHICK, POCT KOTOPBIX CUJIIBHO OTKJIOHACTCA OT CPEAHETO 3HAYCHUS. HOJ’IyLII/IBIHaSICH
aMarpamMma 1o popme OTAAJIEHHO HallOMHHAET KOJIOKOJIIOOOpa3HyI0 KPHBYIO.

Bonblwas Bbibopka

JobaBum k yxxe nmerormmcst 50 HaOroneHnsaM 13 Tabmuipl 4 eme 250 HOBBIX
nanHbiX. Temeps B Hamied BbIOopke 300 umcenm — poct 300 Haymady BEIOpaHHBIX
neByiek. Emne pas mocTpouM CTOIOUKOBYIO AUarpamMMmy Yuciia JeByIIeK C 3aJJaHHbIM
poctom (nuarpamma 2). Ee cX0iCTBO ¢ KOJOKOI000pa3HOH KPHBOM YCHIIHIOCH.

Jpyrumu ciioBaMu, MOBEICHHE U3MEHYMBBIX BEIUYMH B OONBIIMX Habopax Ha-
OJFOIEHMI CTAHOBHUTCS TpENCKa3yeMbIM. 3Has (GOpMY KOJOKOIOOOpa3HOW KPUBOH,
MOYKHO MPUMEPHO YKa3aTh YUCIIO JECBYIIEK B OOJIBIION BEIOOPKE, POCT KOTOPBIX Ha-
XOJIMTCS B 3aJIaHHBIX Tpejenax. Hampumep, MOXKHO yTBEpKIaTh, YTO JOJIS IEBYIIEK
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Fnaea IV. CnyuyaliHass U3MEHUYMBOCTb

Ouvarpamma 2. Yuciio AeByIIeK ¢ 33JaHHBIM POCTOM
qutsa BeiOopku 3 300 HaOmoneHuit
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¢ poctom oT 162 o 170 cm cocrapisier okosio 70 %, a Tex, 4eil pocT mpeBbImacT
170 cm, — oxomo 15 %.

DopMy U TIOJIIOKEHHE JTOM KPUBOH MOXKHO 337aTh C IOMOIIBIO BYX YHCEI:
CpEJHEro 3Ha4YeHUS U JHCIepCuu Habopa HaOMIONCHH.
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19. TouHocTb U3MepeHUH

CpenHee 3HaUCHHE YKa3bIBACT HA TOPU3OHTAIBHON OCH TOUKY, B KOTOPOI KOJO-
KoJ1000pa3Hasl KprBasi UMeeT Haubomblee 3HadeHue. CpeaHuil poCcT AeBYIIEK paBeH
npuMepHo 166 cm. Jlucriepcusi TOKa3bIBaeT BENMYHMHY OTKJIOHEHHH HaOIIONSHUI
oT cpenHero. Yem oHa Gosnbliie, TeM Ooliee MOIOrOH BBINISIIUT KOJIOKOIOOOpa3Has
kpuBad. [Ipn ManeHbKoil quCTIepcHn KOJIOKoIooOpa3Has KpHBas, HA000pOT, CTaHO-
BUTCS OCTPOBEpXOH. Bee HAOMIONCHNS TIPH 3TOM JIe)KaT OJIM3KO K CBOEMY CPEIHEMY
3HAYEHUIO.

IIpakTryecKkuil ONBIT IOKA3bIBAET, YTO HE TOJILKO POCT JIIOAEH MOJUUHAETCS I10-
JOOHOM 3aKOHOMEPHOCTHU. TOYHO TaK K€ ONUCHIBAECTCSI U3MEHYMBOCTb MAacChl OATOH-
YHKOB, 1APAMETPOB MPOAYKIMHU IIPH MACCOBOM IIPOU3BOACTBE, PA3MEPOB JINCTHEB HA
JEpEeBbAX U MHOTUX JIPYTUX BEIMYUH. ITO NPHUMepP OJHOM U3 3aKOHOMEpPHOCTeld,
KOTOpPBIe MPUCYIIH CJIYYaiHOHl M3MEeHYNBOCTH. DTH SBICHUSI MBI OyIeM U3ydaTh
B JJATIbHEHIIIEM B Kypce TEOPHH BEPOSITHOCTEH.

B amom NYHKme paccKas3uleéailocob 00 UBMEHYUBOCHIU Ue106e4eCKO20 pocma, o
KOJ10KOJ1006pa3ﬂ0l7 Kpueoﬁ, Komopasn onucsleaem 3my U3MEHYUBOCHIb. Eme
Mbl y3HAIU, UMO IMA KpUeas onucvleaem UIMEeHUYUBOCHb He MOJIbKO pocma,
HO U MHO2UX Opyzux 6euvdun.

19. ToyHOCTb U3MepeHUH

Yucno >xutener ropoaa

[TocMoTpuM Ha aHHBIE W3 TAOMUIEI 5 0 HaceneHnn ropooB [TogmockoBbs. Ber
BUJIUTE, YTO YHCJIO KUTEJICH TOPOIOB TAHO B THICSYAX YEITOBEK.

Ta6bnuua 5. Hacenenue kpymHe#mx ropogos [101MOCKOBbsI
B Pa3HBIE TOJIBI, THIC. YEll.

Topon 1979 | 1989 | 2002 | 2006
banmammxa | 117 | 135 | 148 | 183
ITomonbek | 202 | 208 | 182 | 180
XuMku 119 | 134 | 141 | 180
Mprtumm | 141 | 155 | 159 | 162
JroGeprer | 154 | 165 | 157 | 159
Konomna 147 | 155 | 150 | 148
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Fnasa IV. CnyvyaiiHas W3MeHYMBOCTb

Opna ThICSIYa YEIOBEK CIYKUT B 3THUX JIAHHBIX €IWHUIEH M3MepeHus. MBI 1o-
HUMAaeM, YTO YHUCIIO JKUTENEH TOpPOJOB JaHO MPHOIMKEHHO, YTO UCTUHHOE YHUCIIO
JKUTEJIEH HEe KPaTHO ThICSYE.

Ho 9T0 Takoe «MCTUHHOE YHCIIO )KHUTEJICH» ropojia B TAKOM-TO Tony? B TeueHue
TOJ1a JTFOJT B TOPOJ IPUEKAIOT U YE3KAIOT, POXKIAIOTCS M yMHpatoT. [loaTomy umcio
JKUTENIEeH TOpo/ia He TIOCTOSIHHO W MEHSIETCS Ha MPOTSHXKEHUH ToJa KK bl 1eHb. Ec-
JIM TIOJICYMTHIBATh JIIOJIEH €XKETHEBHO B MaJIEHbKUX TOpPOJaX, TO Pa3iNyuusl COCTABST
JIECSITKA YEJIOBEK, B CPEJHUX Topojax —coTHU. Ho uucio Teicsiu nronei, Hacens-
IOIIUX TOPOA CPEAHEro pa3Mmepa, 3a JeHb, CKOpee BCcero, He u3MeHurtcs. [loatomy
JTaHHBIE O HACEJICHUH TOPOJIOB B Tabnwie | maHbl B ThICSYax 4YeoBeK. boree BBICO-
Kasi TOYHOCTD IMOJICYETOB B JAHHOM CIIy4ae HE MMEET CMBICTA M3-32 U3MEHUYUBOCTH
YHCIIa JKUTEIICH.

PocT uenoBeka

Korzma Mbl roBOpUM 0 pocTe YenoBeKa, Mbl OKPYIJIsieM JIaHHbBIE 10 CAHTHMETpa.
Tak m3mepsieT cBOM pocT Kaxblii yenoBek B Poccum wim B EBpone. A Bot B Co-
enuHeHHBIX [lITatax AMepHKH pocT M3MepsioT B droimax. Onun moim (1) —sto
npumepHo 2,54 cM.

SIcHO, YTO POCT YeNoBeKa He 00s13aH BBIPAXKATHCS LIENBIM UHCIOM CaHTUMETPOB
unu roiMoB. PocT MOXeT ObITh BBIPaXKEH JFOOBIM YUCIOM, U HETPYIHO U3MEPUTh
pocT ¢ OO0JIBIION TOYHOCTBIO.

[IprurHa OKpyIICHUS 3HAYEHUS pOCTa JO CAHTHMETPOB IIPUMEPHO Ta Ke, UTO
U JUIS YUCJICHHOCTH TOPOJOB: HEMOJHAS ONPENETICHHOCTh CaMOT0 TMOHSTHUS «POCT
YEJI0OBEKa» U TO, YTO MPHUHATASI TOYHOCTh U3MEPEHUS TOCTATOUHA AJIS TPAKTHUCCKUX
HYX]I.

Jeno B TOM, 4TO POCT 4eOBEKa HE OCTAEeTCS MOCTOSHHBIM B TEUEHHE CYTOK:
YTPOM pOCT YeJOBeKa OOINbIIe, YeM BEYCpOM. 3a AEHb O] BIUSHHEM Harpy3Kd
XPSIIH B CYyCTaBaX MO3BOHOYHMKA M HOT YEJIOBEKA HECKOJIBKO CIUTIOINBAIOTCS, CKHU-
MaroTCsl, a 3a HOUb, KOI/Ia YEIOBEK JIC)KUT, — BHOBb PACIPABISIOTCSL.

3adueM B0OOIIE U3MEPATH POCT 4enoBeka? 3HaTh CBOM COOCTBEHHBIN POCT Hawm,
JeMCTBUTENBHO, HE OYeHb BaKHO — Pa3Be UTO MPH MOKyInKe onexasl. Ho u TyT Ham
HY’KHO 3HaThb CKOpEe CBOM pa3Mepbl, ueM pocT. M3mepeHus pocTa, OKpPYKHOCTH
TpyaH, Tannu, Oerep HYKHBI HE CTOJBKO TOKYIIAaTENsIM, CKOJIBKO HM3TOTOBHTEIISIM
OJIeIbl. B 3aBHCHMOCTH OT TOTO, KaK 4acTO BCTPEUAIOTCS PA3IHMUHbIC KOMOMHAIINU
9THX MapaMeTpoB, HAJO MU3rOTABIMBATH B ONPENEICHHBIX MPOMOPIMAX OACKIY TeX
WM UHBIX Pa3MepoB.

TodHOCTH pOCTa TPH TOIIMBE TOTOBOH OAEXKIBI COCTAaBISIET OOBIYHO 6 cM,
T. €. 3HAUUTENHHO OoJbIle, YeM OonuH caHtuMmerp. [losTomMy m3MepeHme pocTa ¢
TOYHOCTBIO 710 1 canTuMeTpa i gaxe 1 aroifma BIIOJTHE JOCTAaTOYHO.
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19. TouHocTb U3MepeHUH

PaccrosiHne mexxay ropoaamu

PaccrosiHre Mex 1ty ropofiaMu — elle OUH IPUMEpP HE BIOJIHE TOYHO OINpE/eIIeH-
HOHW BENMYMHBI. DTO PACCTOSHHUE OOBIYHO U3MEPSIOT HE TI0 MPSMOH JTHHUH, a BIOIb
1I0CCE WM JKEJIE3HOM JOPOTH, COeTUHSIONIEN roposa.

Mpbl noHUMaeM, Kak U3MEPUTh PACCTOSHUE MEXIy AByMsl TOUKAMU BJIOJIb HEKO-
Topoit nuHuK. Ho ropos —3To He TouKa, a JOBOJIBHO O0LIMpHas Tepputopus. K tomy
’Ke I'paHuIa MeXJy ropoJoM M €ro IpUropogamu He Bcerga ordemiupa. [lostomy
paccTosHuE MEXJY IOpofaMu TOYHO ONPENEIIUTh HEJIb3sL.

B Poccun 3a paccrosiHue Me:K1y ropogaMH NPHHUMAKOT PACCTOSIHUE MEXKIY
UX HEeHTPATbHBIMU MOYTAMTAMHU. DTOT CIIOCO0 OMpeIeIeHNs PACCTOSHHS MOSBHII-
Cs1 OJIHOBPEMEHHO C PETYISIPHON MOYTOBOM Ciryk00i. PaccTosiHue Mex 1y ropogaMu
MOKHO M3MEPUTh C TOYHOCTBIO JI0 KMJIOMETPA.

J1s IpakTU4ecKUX 1ieed TOUHOCTh, ¢ KOTOPOI pacCTOSIHUS yKa3aHbl B aBTOMO-
OWIBHOM aTiace, BIONHE JOCTaTodHa. PaccTosiHne HY)KHO 3HAaTh, YTOOBI pacCUNTATh,
HarpuMmep, BpeMs B MyTH WM pacxoj roprodero. Kak mbl yxe 3HaeM, 00e 3TH Be-
JIMYUHBI TOJBEPKEHbI CIy4aifHbIM KOJIEOaHUSM H3-32 MOTOJbI, COCTOSIHUS JOPOTH,
UHTEHCUBHOCTH JIBMKEHUS U T. 1. OIBIT MOKA3bIBAET, YTO BIMSHUE ITUX CIydailHbIX
(hakTOpoB ropas3o OOJbIIE, YeM HETOYHOCTh B OIPEICNICHUH PACCTOSHUS.

PesynbTaTthl cOpeBHOBaHUH

llena meneHHsT pydHOTO MEXaHHYECKOTO CEKyHIOMEpa — OfHA JecsATas CeKyH-
76l TakuM CeKyHIOMEPOM MOXKHO M3MEpPHUTh, KaK OBICTPO IIKOJIBHUK Mpobderaet 60
MeTpoB. Pa30poc pesynbTaroB MIKOIBHUKOB JOCTATOYHO BEITUK — 2—3 CEKYH/IbI, U HE
COCTAaBIISIET TPY/Ia CKa3aTh, KTO U3 MIKOJIBHUKOB CaMblii OBICTPBIN, a KTO 3aHSI BTOPOE
WM TpeTbe Mecto. HykeH i Goee TOYHBIA CEKyHAOMEp Ul U3MEPEHUs] BpeMe-
HHU Oera mxoiapHUKOB? CKopee Bcero, HEeT. Bemp Ha pe3ynmbTaTsl 3TOTO W3MEPEHUS
BIIMSICT HETOYHOCTH BKJIIOUCHHS CEKYHIOMEpa MO KOMaHIE «MaplD» U HETOYHOCTh
¢uxcupoBaHust MOMeHTa (huHMIIA. HETOUHOCTH CyabH-ueIOBEKa MPU 3TOM COCTaB-
JSIFOT TIPUMEPHO Ty K€ OIHY JECATYI0 A0M0 ceKyHibl. IlosTomy Gonee Bblcokas
TOYHOCTh PYHYHOIO MEXAaHHYECKOIO CEKyHAoMepa He Hy)KHa.

Ecmu xe pedp mImeT o 4eMIHoOHaTe MEpa Mo Oery, TO Pe3ylbTaThl y OeryHOB
MOTYT OBITh OYEHb ONM3KMMH. Pa3InduTe Takwe pe3yibTaThl ¢ MOMOIIBI0 MeXa-
HHUYECKOTO CEKyHIOMepa HEBO3MOXKHO. HeoOXxoauMel crenmanbHbIe 3IEKTPOHHBIC
cucTeMsbl Ui (PUKCUPOBAHUS BpEMEHH CTapTa U guHuIIa. B Takux cucremax ommod-
KU CyIbH OTCYTCTBYIOT. TOUHOCTb M3MEpPEHUS SIEKTPOHHBIX CHCTEM Ha UYEMIIHO-
HaTax MHpa COCTaBIeT OAHY COTYI JOJII0 CeKyHIbl. Eciu u ee okxa3biBaercs
HEJIOCTATOYHO, TO CYIbH W3y4YaroT pe3ynbTarThl (POTOGUHHINA, YTOOBI ONMpPEICITUTh
nodeauTens.
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Fnaea IV. CnyuyaliHass U3MEHUYMBOCTb

[IpuBeneHHBIC IPUMEPBI TOBOPST O TOM, YTO BBIOMPATH TOUYHOCTH H3MEPEeHHs
HA/10 TAK, YTOObI HeH30e:KHbIe OKPYIJIEHUS] He BJMSJIU HA MOCJIeAYIolUe Bbl-
BO/bI. CIIUIIKOM BBICOKAsl TOUHOCTh M3MEPEHHS U BBIYUCICHUN HE HYKHA, a HHOTJa
Jla’ke BpeHa. M3IHIHe TOUHbIe U3MEPEHUsS] OTHUMAIOT BPEMsl, CHJIIBI U JaXe MOTYT
MOPOKAATh OILINOKH.

B ymom nynkme 00bACHAIOCH, YMO MOYHOCHMb U3MEPEeHUs O] PA3HLIX Ge-
JAUYUH 00JICHA ObIMb PA3HOU U YMO CAUWIKOM 001bUASL MOUHOCHb 0aJice
Modicem Oblmb 8peoHa.

Bonpochbl

1. UncieHHOCTh HAceNeHHs CTPaHBI OOBIYHO M3MEPSETCs C TOod-
HOCTBIO JI0 CTa THICSAY uenoBeK. OTBEThTE HA CIEAYIOIIHE BOIPOCHL.

a) MOHO JTi COBEPIICHHO TOYHO OMPEICIUTh MOHSITHE «UNUCIICH-
HOCTb HACEJIEHHsI CTPAHBI»?

0) IIpuBenuTe HECKOJIBKO IPUYMH, BIMAIOLMX Ha U3MEHYMBOCTH
ylcia )KUTEJIeH CTPaHblI.

B) Kaxk BBI Tymaere, 3a4eM HYXXHO 3HATh YHCICHHOCTH HACETICHUS CTPAHbI?

r) Hy>XHO 711 3HAaTh YMCIEHHOCTH HACENEHHs CTPaHbI ¢ TOYHOCTHIO 10 100 wemno-
BEK, J0 ThICAYM UEJIOBEK?

2. llIxonpHas JHMHEHKa U METP pa3MeUYeHbl C TOYHOCTHIO A0 1 MUIIMMETpA.

a) Kax BBI ymaeTe, XOpOIIIO JIM YeTOBEUCCKHH T1a3 CIIOCOOEH pa3indaTh pa3Hu-
iy B 1 MM Ha pacctostHun 1 M?

6) Ilouemy pasmepbl MeOenu OOBIYHO YKA3bIBAIOT B MIJUIMMETpPAX, a HE B CaH-
TuMeTpax?

B) MOXHO JIM U3MEPHUTDH BEITMUMHY MOJICKYJIbI IIKOJIBHOW JTMHEUKON?

r) [TompoOyiiTe MPUBECTH MPUMEPHI, KOTJ]a TOYHOCTh U3MEpEHUs 10 1 MM sBHO
He JocTaroyHa?

3. [Nouemy HampspKeHHE B OBITOBOH 3MEKTPUYECKOI CETH MBI U3MEpsieM OOBIYHO
¢ TOYHOCTHIO 10 1 BoibTa?

Ynpa>kHeHus

1. BoibepuTe MOAXOMAIIYIO €AHHUILY H3MEPCHHUSL:
a) Macchbl KOCMHYIECKOTO KOpabiIs;

"\ 0) Macchl OKEaHCKOTO KOpaods;

B) Macchl aBTOMOOMJIS;

') MacChl IIOKOTAIIKH.

74

$ cyan c. 74magenta c. 74 black c. 74



Mnaea V. CnyualiHble COObITUS U BEPOSATHOCTb

20. CnyuaiHble cObObITUA

O HEKOTOPHIX COOBITHAX MBI MOXKEM TBEPJIO CKa3aTh, YTO OHHU MPOM30iiayT. B Ha-
CTYIUICHUH JPYTHX COOBITHH MBI HE Tak yBepeHbI. Hampumep, B camblif KapKuil 1
COJIHEYHBIH JIETHUN JEHb MBI TBEPAO 3HAEM, YTO JIETO KOHYUTCS, HACTYIIUT OCEHb, a
3areM 3uMa. Ho HEBO3MOXKHO CKa3aTh 3apaHee, OyleT 3Ta 3UMa TEIJION MU XOJIOA-
HOM.

Mbl Takke He MOXKEM MpElBUIETh, OYAET JIM CIECAYIOIIUH Tof BIaXKHBIM HIIH
3aCyIIIMBEIM, YPOXKaWHBIM MM HET, XOTS BCE ATH COOBITHS BIMSIOT Ha HAIIy ’KHU3Hb.
B HeypoxaifHblil Tox mopokaeT Xjie0, MPEANpUATHS CENTbCKOTO XO3sHcTBa HECYT
YOBITKH, a HEKOTOPBIE U3 HUX MOTYT Pa3OpUThCA. YPOXKaWHBII rof] ToXe JIydlre Obl
IpeABUAETh (XOTs ObI 3aT€M, YTOOBI IPUTOTOBUTh XPAHMINILA IS 3€PHA).

Henp3st npensuaers MHOTHE COOBITHS Nake Hemaiekoro Oymymero. Hampumep,
JIETOM TIpH HEKOTOPBIX COCTOSHHUAX aTMoc(ephl IpO3bI CTAaHOBSITCS dacTeiMU. Ho n
TOTJA HETB3s MPEABUACTh YTPOM, OyIeT u rpo3a AHeM. MOXKHO JHIIb TOBOPUTDH O
IIaHCaX 3TOTO COOBITHS. B MporHo3ax Morofsl 3TH MIAHCHI CTAPAIOTCA ydecTh. Tam
MOKHO BCTPETHUTH BBIPXKEHUS BPOIE «IOXKIb CETOAHSA MaJIOBEPOATEH), «BEPOST-
HOCTh Jokas 10 %», «x Bedepy BO3MOXKHO yCHIICHHE BETpa» U T. II.

Jnst HeTenoObIBafONX CTpaH, K KOTOPBIM OTHOCHTCS Poccus, BaXKHBI MeX-
TyHaponmHBIC IIeHB Ha He(Th. Be30mmndoYHO TMpeaBHICTh TH ICHBI HE ymaeTcs,
XOTSI MHOTHE cTaparoTcs 3To ciaenars. [Ipu cocraBneHnu Oromxera rocygapcTsa Ha
CIIEAYIOLMIA IO/l BaXKHO 3HATh, NMPEBLICUT JIM CPEAHSS LEHA HA HE(Tb HEKOTOPHIi
YpOBEHb WM HET. Ecnu npeBbICUT, TO B OIOJKETE MOXKHO MPENLyCMOTPETh ONpese-
JICHHBIE TPaTHl, a €CIM HeT — To Hesb3s. Hampumep, Oromker Poccun Ha 2004 1. 6611
COCTABJICH, NCXOMS M3 TPE/IIOIOKEHIS, YTO CPEIHSS [ICHA OKKETCS HE MEHBIIE 22
JoJapoB 3a oappens. (bappenb — oT «0ouka» — enuHUIA 00beMa, MPUHATAS IS
HedTu; mpumepHo 159 murpos.) [Ipeanonaraercs, 4To ¢ GONBIION BEPOSITHOCTHIO
peasibHas LieHa OKa)KETCsl BBIIIE DTOM.

Iepen nHawamom ¢yTOOTBHOTO YEMITHOHATa MBI HE MOJKEM C TOJHOH yBepeH-
HOCTBIO Ha3BaTh HH TOOCIUTENSI, HU MPU3EPOB. MBI MOXXEM OOCYXIaTh IIAHCHI
Pa3IUYHBIX KOMAHJ, TOBOPUTH 00 MX BEPOSATHOCTAX Ha MOOEY, HO JIUIIb IO OKOH-
YaHWUU YEMIIMOHATa CTAHET CHO, KTO U KAKO€ MECTO B HEM 3aH:L

Bce ynoMsiHyTbIE BBbIIIE COOBITUS — CIYUAliHbIE.
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Fnaea V. CnyuaiHble cObbITUS U BEPOATHOCTb

Onpepenenve. Mbl HaszbiBaeM COOBITHE CAPUQHHBIM, €CIH
HCJIb3s1 YTBEPXKAATh, YTO IOTO CO6I)ITI/I€ B JaHHBIX O6CTOHT€HLCTB3X
G‘Q HEIIPEMEHHO MPOU30UIET.

[Ipumepsl ciry4ailHBIX COOBITHI MOXKHO IPHBOIUTH M OIHCHIBATH

¥ GecroHeuno. HeBO3MOXHO MpescKa3aTh JUTHTEIBHOCTh HAYABIIETO-

cst wiH Oyaylero Teiae)OHHOTO pa3roBopa; HeJb3s 3HaTh, CKOJIBKO

OoIMOOK CleNaeT IIKOJBHUK B TPEACTOSIIEH KOHTpoJbHOU paborte. IIpu Opoca-

HUH UTPATTBHOI KOCTH HEBO3MOXKHO IMPE/ICKA3aTh, KaKasl U3 [IECTH TPaHEH BBIMAJICT.

HeBo3MO)KHO MpeaBHACTh YUCIO KPYITHBIX ITOXKAPOB B TOpOJe Ha Oymymiel Hexene,

YHCIIO 3eMIICTPSICEHIH B OyayIieM roxy. HeBo3MoKHO TpeaBHACTh, Ha KaKOH OMIeT
JIOTEPEU BLIITAIET IJIABHBIN BBIUTPBILI, © MHOXXCCTBO MHBIX CO6LITI/Iﬁ.

l B amom RYHKmMe Mbl pacckasaiu 0 mom, 4mo maxKoe cnyuaﬁnble coovimus.

Bonpochbl

1. Kakue coObITHS MBI Ha3bIBaeM CIyYalHBIMHA?

2. SIBnsiercst mu ciryvaliHbIM coObITHE «MEHS 3aBTpa CIpPOCAT Ha
ypoke»?

3. SIBngercs nu ciay4aiiHbIM coObITHE «JleToMm y MeHs OynyT Ka-
HUKYIIBI»?

4. SIBnsercs nu citydaliHbIM COOBITHE «MHE CerogHs BCTPETUTCS YepHasl KOIL-
Kan?

5. BooOpasute, 4TO BB OTHIPAaBUINCh HA PHIOHYIO JIoBTIO0. Kakue ciyuaiiHble
COOBITHSL MOTYT HPOU30UTH TIPH 3TOM?

6. ITpuBenuTe npuUMepsl CIy4yaiHbIX COOBITHI M3 Ballell IIKOIbHOM JKHU3HU.

21. BeposAATHOCTU U 4aCTOTbI

O cimy4aifHOM COOBITMM MBI HE MOXKEM CKa3aTh 3apaHee, IPOU30HICT OHO HIIH
HeT. Ho MBI MOXkeM TOBOPUTH O IIAHCAX HACTYIUIEHHS 3TOTO COOBITHSL.

Hanpuwmep, obcyxnas Oynyuryto BcTpedy (yTOonbHbIX koMaHa A u b, kto-To
MOJKET CKa3aTh, YTO NX ITAHCHI Ha MO0y oTHOCATCS Kak 1 k 2. Bcem npu aTom Oynet
MOHATHO, YTO 3TOT YEJIOBEK CUMTaeT modexy KomaHias! b BaBoe Gosee BeposATHOM,
geM rmodey kKoMaHIs! A. B moaTBep)kKIeHNEe CBOSTO MHCHHS OH CKaKET, 9YTO KOMaHIbI
A u b BeTpeuanucs MHOTO pa3 M IIPH 3TOM KoMaH[a A mobeania NpHOIH3UTENbHO B
OJTHOM MaTue U3 TpeX, a koMaHjga b—B 1Byx Maruax u3 Tpex. [1o3ToMy OH 1 TOBOPHT,
YTO BEPOSTHOCTH COOBITHS «A mobenut by paBHa %,
mobeaut Ay paBHa % (B aTOM paccykaeHHH MbI HE YIUTHIBAIN HUYbH.)

a BEpOSITHOCTH coObITUSI «b
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21. BepoATHOCTH W 4aCTOTbI

[Ipn Gpocanmy UrpambHON KOCTH IIAHCHI BBIMAJICHUS EAWHHIBI TaKHE JKE, KaK
BBINA/ICHNUS JBONHKU. A IIAHCHI BBIKUHYTbh WM HE BBIKHHYTH LIECTEPKY OTHOCSTCS
kak 1 k 5.

Hexotopsle ciyuaiiHble COOBITUS TPOUCXOAAT OUeHb peako. [ToaTomy mMano mas-
COB, YTO OHM TPOM30HAyT. ManoBeposTHo, HanpuMep, 4to 31 sHBaps OymeT rpo3a
WK 9TO Ha KyTUIeHHBIH MBanoMm VBaHOBHYEM JIOTEpEeHHBII OMIIET BRITIAET KPYTTHBIH
BBIUTPHIIIL

Hpyrue crnyyaifHple COOBITHSI TPOMCXOASAT OYEHBb 4YacTo, MMOYTH Bcermga. Takum,
Harpumep, sBisieTcst coobitue «31 siHBaps TPo3bl HE OyJeT», KOTOpoe MPOTUBOMO-
JIOXKHO COOBITHIO «31 sTHBapst OyJeT Tpo3ay.

B Teopum BeposTHOCTEH IAHCHI TOTO, YTO CIyYaifHOE COOBITHE NPOU3OHAET,
BBIPA)KAIOT YUCIIOM. DTO YMCJIO HA3bIBAKOT 6EPOAMHOCHILIO CILYUAIIHO20 COOLIMUA.
Ecnu coOpITHE HHKOTJAa HE HACTYMAeT (€ro MIAHCHI PaBHBI HYNIO), TO BEPOSTHOCTD
3TOoro coObIThs mnonaratoT paBHOH 0. Takoe COOBITHE HA3BIBAIOT HEEOZMOMCHBIM.
Ecnnm ke coObITHE HacTymaeT Bcerna, ero BepOsSTHOCTH ToraraioT paBHoi 1. Takoe
COOBITHE HA3BIBAIOT OCHO8ePHBIM. BEPOSTHOCTH OCTAIBHBIX COOBITHI —3TO YHCIIa
mexay Om 1.

Takum 00pa3oM, BepOATHOCTh CJAYYAHHOI0 COOBLITUSI —3TO UH-
CJIOBasi Mepa €ro MmpaBaonogo0Hs.

WHorna BeposSTHOCTU COOBITUII MOXKHO paccuUTaTh MareMaTHde-
. CKH, a MHOTIA MPUXOANTCS TPHOIMKEHHO Y3HaBaTh WX W3 JKCIIEPH-
& MEHTOB.

Besikoe cityuaiiHoe coOBITHE CBSI3aHO C OMPEICICHHBIMU YCIOBH-
ssMd. BHe »THX ycrmoBuid 3T0 coOBITHE BOOOIE HEBO3MOXKHO. Hampumep, o mancax
CIOPTHBHBIX KOMaH][ Ha IOOEY MOXHO TOBOPUTH, TOJIBKO €CIIU 3TH KOMAHbI MOTYT
BCTPETUTBCA U ChIrpaTh. O BEPOSTHOCTH BBINAJEHHS YHCIA HA MIPAJIbHOM KOCTH
MOKHO TOBOPHTH, TOJIBKO €CITH 3Ty KOCTh OpOCAIOT.

Ecnm MBI co3maeM Takne yCIIOBHSI, MBI TEM CaMBIM IPOU3BOANM HEKOTOPBIN c/1y-
YaiiHblil IKCnepumennt, Wik onvim. 110BTOPss 3TOT ONBIT MHOIO pa3, Mbl YBUIUM,
CKOJIBKO pa3 MHTEpecymollee Hac COObITHE MPOUCXOIUT, a CKOJIBKO pa3 — He MPOHC-
XOJIMT.

[Tycts, Hanpumep, Mb1 npoenu onblT 100 pa3 u Hekotopoe codbitne C mponso-
IIJIO B 9THX OMBITax 45 pa3. OTHOIIEHNE YUCTIa TE€X OIBITOB, B KOTOPHIX coObITHE C
MPOU30IILIO0, K OOIIEMY YHCITy IPOBEICHHBIX OIBITOB PABHO B JIAHHOM CIydae

GY

45 9
WJ*ZO*OAS'

Yucno 0,45 uaseiBaercst uacmomoii coositus C.
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Fnaea V. CnyuaiHble cObbITUS U BEPOATHOCTb

Onpepenenue. OTHOILICHHE YHCIIA TEX OIMBITOB, B KOTOPBIX CO-
obrTre C mpou301110, K 00IIEMy YHCITY POBEICHHBIX OMBITOB HA3bI-
G© BACTCS 4ACMOMmMOUl ciyuainozo coovimus C B 3TONH CEPUU OIBITOB.
Harrpumep, ecian coObITHE He HACTYIWIIO HU Pasy, TO €ro 4acToTa

¥ pasua 0. Ecu co6BITHE HACTymamo KakIblii pas, TO €ro 4acToTa
paBHa 1.

BeposiTHOCTH M 4acTOTHI CBsi3aHBL. ECIM ONBIT HNOBTOPATH JIOCTATOYHO MHOTO
pas, TO 4acToTa coOBITHA GyleT 0JIM3KA K €ro BepOsiTHOCTH.

OTO0T (haKT CBA3BIBAET TEOPHIO BEPOATHOCTEH C HalleH nMpakTHKoil. OH mo3BossieT
HaXOJIUTh BEPOSITHOCTH U3 OIBITA M MPEACKA3bIBATE YACTOTHl HACTYIUICHHUS COOBITHIL
[0 UX BEPOSITHOCTSIM.

Ecmu BepositHOCTD coOBITHA Mana (Hampumep, 0,01), To cobsiTHe OynmeT HacTy-
[aTh PEIKO U €ro 4acToTa OyneT Mana. Takue cOOBITHS HAa3bIBAIOT MAI08EPOANIHbI-
mu. B IpakTHYECKNX CUTYaIMAX, KOTJa OMBIT MIPOBOJAT OJHH pa3, MaJOBEPOSTHbIC
COOBITHSI CUMTAIOT HEBO3MOXKHBIMH. HarmprMep, MOXKHO BBIUIpaTh B JoTepee 00JIb-
IIMe JCHBH W XUTh 0e30emHO, He ydack M He paboras. Ho BEpOSTHOCTH ITOro
COOBITHSI HACTOJIBKO MaJla, YTO Pa3yMHBIE JIFOJIM Ha 3TO HE PaCCYMTHIBAIOT.

OnHako, mpeHeOperas MaJOBepOSITHBIMU COOBITHSMH, HAJI0 YYUTHIBATh BOZMOX-
HBIE TOCIE/ICTBU. BeposTHOCTh momacTh MOJ MalluHY, Hepederas 4depes YiuiLy,
HEBBICOKA, HO TOCIIECTBHS 3TOTO COOBITHS TAKOBBI, YTO OTHOCHUTCS K HEMY Kak K
HEBO3MOXXHOMY He cienyet. [ToaTomy mepeberars yepes yiuily Helb3s!

30ech peub wina 0 mom, umo makKoe 6ePOAMHOCHIL U YN0 MAKOE YACHIOMA.
Mpui y3nanu, umo eepoamuocmu u 4acmomaul O1uU3Ku Opy2 K Opyzy, eciu 00uH
U HOm Jice ONbIM NOGMOPAMb MHO20 PA3.

Bonpochbi
1. Uro Takoe yacrora ciayvaiiHoro coobiTua? Kak gacrora cBszana
C BEPOSITHOCTHIO?
2. Kakue 3HaueHUs] MOXKET IPUHUMATh BEPOSITHOCTH CIIy4aifHOro
coObITHS?
3. Kakue coObITHsI Ha3bIBalOT JJOCTOBEpHBIMH? UeMy paBHa Bepo-
SITHOCTB JIOCTOBEPHBIX COOBITHIT?
4. Kakue coOBITHS Ha3bIBalOT HEBO3MOXKHBIMU? UeMy paBHa BEpOSTHOCTb HEBO3-
MOYKHOTO COOBITHS?
5. [IpuBeauTe nMpuMepbl HEBO3MOXKHBIX U JJOCTOBEPHBIX CIYYaHBIX COOBITHH.
6. [IpuBeauTe mpUMeEpbl MalOBEPOATHBIX cOObITUH. OOCynnTe, KAKIMU U3 HUX
MOYKHO, @ KaKMMH HeJb3s IpeHeOperarb B OJJHOM UCIIBITAHUH.
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22. MoHeTa U UrpasbHasi KOCTb B TEOPUU BEPOSATHOCTEH

YnpakHeHus
1. YkaxkuTe, Kakue U3 NePEUNCICHHBIX COOBITHIA, 110 BallleMy MHe-
HUIO, ABJISIIOTCS TOCTOBEPHBIMH, a KaKHe — HEBO3MOXKHBIMU:
" a) MOHeTa, OpoIlIeHHAs Ha IVIAJIKYI0 )KECTKYIO IOBEPXHOCTh, BCTa-
Q 11a Ha pedpo;
0) Ha UTPaJIbHOM KyOWKE KOCTH BBINATIO / OYKOB;
B) Ha UTPANbHOM KyOHKE BBINANO OT OAHOTO JI0 MIECTH OYKOB;
T') HOMEp OTKPBITOW CTPAaHHUIIBI B KHUTE — IPOOHOE YHCIIO;
J1) HOMep OTKPBITOW CTPAaHHUIBI B KHUTE HE MeHbIle 1;
e) 1 stHBapsl B MIKOJIC HE OYJET YPOKOB.
2. SIBISIOTCS M TOCTOBEPHBIMU COOBITHS:
a) Ha UTPATLHOW KOCTU BBINAJIO YETHOE YHCIIO OYKOB,
0) Ha UrpanbHON KOCTH BBINAJIO LIEJIOC YUCIO OYKOB?
3. KakoBa, 1o BaieMy MHEHUIO, BEPOSITHOCTb COOBITHS:
a) 3aBTpa Ha yiuue BaM Bctperutcs baba-ra;
0) 94mcIIo THEH B CIEIYIONIeM MecsIe He TPeBBICHT 31;
B) B Ballleil BaHHE MOCEIUTCS KPACHBIH KPOKOJIUI B CHHIOIO ITOJIOCKY;
T') Ha MOPO3€ BOJIAa B CTAaKaHE Yepe3 HEKOTOPOE BPEMsI 3aMEp3HET;
1) cOopHas Ballero kjacca Beiurpaer B ¢pyroon y «Crnapraxay.

22. MoHeTa U UrpanbHas KOCTb B TEOPUU BEPOSAITHOCTEH

MHorue Ba)KHbIC U HYXXHBIC Q)aKTBI NEepBOHA4YaJIbHO OnLIH TMOJTYYCHBI C IIOMOIIBIO
O4YCHb IPOCTHIX OIIBITOB. BOJ'ILLHy}O POJib B Pa3sBUTHUHU TCOPHUU BepOHTHOCTeﬁ KaK
HayKH ChbITpaJin O0OBIYHEIC MOHETHI U UI'paJIbHBIC Ky6I/IKI/I.

CMMMETquHaﬂ MOHeTa

Mamemamuueckas monema, ACTIONb3yeMasi B TEOPUH BEPOSTHOCTEH, JIMIIICHA
MHOTHX KauecTB HACTOSIIEH MOHEThl. Y MareMaTHMYecKOW MOHEThI HET I[BeTa, pas-
Mepa, Beca u JocTonHCTBA. OHA HE c/ieflaHa HHM U3 KaKOro Marepualia U He MOXKEeT
CITYXHUTh TUTATEKHBIM CPEICTBOM.

Mosera ¢ TOYKH 3pEHUS] TEOPUH BEPOSITHOCTEH WMEET TOJBKO JIBE CTOPOHBI,
OJTHA W3 KOTOPBIX HAa3BIBACTCS «Opeil», a Jpyras — «peiika». MoHeTy Opocarrt, u
OHa IMajaeT OJHOW M3 CTOpOH BBepX. Hukakue npyrue cBolicTBa MareMaTH4eCKOH
MOHETE HE MPUCYIIIH.

HazBanue «opem» st 0OpaTHON CTOPOHBI (peBepca) MOHETHI MTPOUCXOIUT OT-
TOrO, YTO Ha peBepce POCCUHCKMX MOHET M300paxkeH repbd Poccuiickoro rocynap-
CTBa — IBYIVIaBbIN opell. BriepBrie open Ha MOHETax MOSBUJICS MPU BEJIUKOM KHs3E
Wgane III.
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Fnaea V. CnyuaiHble cObbITUS U BEPOATHOCTb

A Ha3BaHHNE «PEIIKa» IS JTUIEBOI CTOPOHBI (aBEpCca) MOHETHI BO3HHUKJIIO TIOTOMY,
YTO PUCYHOK Ha aBepce poccuiickux MoHeT B X VIII—XIX BB. HanloMuHaN penieTky,
Ha (hoHE KOTOPOM ObLT HalKCaH HOMHUHAJI MOHETHI (€€ JTOCTOMHCTBO).

MaremaTndeckasi MOHETa CUMTACTCS cCUMMEmPUUHOU. DTO 03HAYAET, 4To Opo-
LIEHHAs HA CTOJI MOHETA MMeeT PaBHbIe IIAHCHI BHINACTD «OPJIOM» WJIHM «pell-
Koii». [Ipn 3TOM TIOZIpazymMeBaeTCst, 9YT0 HUKAKOH IPYroi MCXo OpOCaHMs MOHETHI
HEBO3MOXKEH, — OHa HE MOXET TOTEPATHCS, 3aKaTUBIINCH B YTOl, U, TeM Ooiee, HE
MOXET «BCTaTh Ha peOpoy.

Hacrosimas meramiaudeckas MOHETa CIY:KHT JIMIIb WITIOCTpaluel As Mare-
Marndyeckoil MoHetsl. Hacrosias MoHeTa MOXKET ObITh HEMHOI'O BOTHYTOH, MOXET
HUMETh ApyTue Ne(eKThl, KOTOphIC BIUSIOT Ha pe3yasTarel Opocanus. Tem He MeHee,
9TOOBI IPOBEPHUTH Ha MPAKTUKE OMBITHI C OpOCaHNEM MaTeMaTHICCKOM MOHETHI, MBI
Opocainu, 6pocaeM u OyzemM OpocaTh 0OBIUHYIO MOHETY (0e3 SBHBIX Je(hEeKTOB).

Puc. 1. Poccuiickuit Puc. 2. Pesepc MOHETHI
epumok 1654 . obpasma 1992 r.

MoHeTa 4acTo rmoMoraja JIFOASM B CIOXKHOW CHTYaIlluH CHIelaTh BBIOOp, IMOJO-
KUBIIUCH Ha cynb0y. B mbece A. H. OctpoBckoro «becnpuianHuiiay ecTh SMU30/,
korjga Kynmbl KHypoB n BokeBaToB ¢ MOMOIIBIO UTPBI B OPJISIHKY PELIAIOT, KOMY
nocranercs Jlapuca:

BOKEBATOB. [la Bor, sry4iiie Bcero. (Bvinumaem u3 Kapmana Mowemy u Kid-
dem noo pyxy.) Open nim pemrerka’?

KHYPOB (6 pazoymve). Eciu ckaxy: opel, Tak IPOUTParo; opei, KOHSYHO, BBI.
(Pewwumenvro.) Pemerka.

BOXEBATOB (noounumas pyxy). Bame. 3naunt, MHe onHoMy B Ilapmx exars.
51 He B yOBITKe; pacxol0B MEHBbIIIE.

W no cux mop MOHETa 4acTO HCIONB3YeTCs KaK CPEICTBO PEIICHHS CIIOPOB.
B navane ¢yrbonpHOrOo Marya apOMTp OpocaeT MOHETY, YTOOBI PEUINTh, Kakas U3
KOMaHJI TMOJyYUT NPaBO HA4aTh UTPY.
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22. MoHeTa U UrpasbHasi KOCTb B TEOPUU BEPOSATHOCTEH

UrpanbHble KOCTH B TEOPUU BEPOATHOCTEHN

Hzpanpubiit Kyouk WIA U2panbHas KOcmb TAKXKE CIYKUT MPEKPACHBIM CpeJl-
CTBOM ISl TIOJTyYEeHHUsI CIy4alHBIX COOBITHH. UrpanbHas KOCTb UMEET YIUBHUTEIb-
HyI0 ucTopuio. rpa B KOCTH — 0fiHa U3 apeBHeimux. OHa Obula 3BecTHa B IIy0o-
kot apeBHocTH B Unann, Kurae, Jlunuu, Erunre, ['perinn u Pume.

UrpanbHble KOocTH B BUjae KyOukoB Haxoaunu B Erunte (XX B. 70 H. 3.) U B
Kutae (VI B. 10 H. 3.) IpH pacKomKax APEeBHUX 3axopoHeHuil. Touknm Ha rpaHsIx
JIPEBHEETUTIETCKUX KOCTEW 4acTo M300paKaich B BHJIE NITHYBETO TJIa3a.

Ilpasunvnvie (cummempuunsle) Kocmu 00€CIIEUNBAIOT OIMHAKOBBIE ILIAHCHI BbI-
najeHus Kaxaoil rpanu. st 3Toro Bce rpaHu JOJDKHBI UMETh OJMHAKOBYIO IUIO-
11a,]Tb, OBITH TUIOCKUMH U OJJAHAKOBO IMIaJIKUMHU. BepiuHbl 1 pé€dpa KyOUKOB JIOJKHBI
UMETh MIPAaBUIbHYIO popMy. ECITi OHUM CKPYTIIEHBI, TO BCe CKPYTIICHUSI TOJKHBI OBITh
OIUHAKOBBIMU. OTBEpCTHS, MAPKUPYIOIINE OYKU Ha TPaHAX, NOJDKHBI OBITH MpO-
CBEpJICHbl Ha OIMHAKOBYIO ITyOuHY. CyMMa OYKOB Ha MPOTHBOIOJIOKHBIX T'PaHIX
MIPaBUIIBHON KOCTU paBHa 7.

Mamemamuueckan uzpanipHaa KOcmy, KOTopas 00CyKIaeTcsi B TCOPUU BEPOSIT-
HOCTEH, —3TO MaTeMaTn4Iecknii 00pa3 MpaBUILHON KOCTH. BrImagenust Bcex rpaneit
PaBHOBO3MOXKHBL. [10100HO MaremMaTHdeckol MOHETe, MaTeMaTH4yecKas KOCTb He
MMeeT HHU 1IBeTa, HU pa3Mepa, HU Beca, HU WHBIX MaTepUabHbIX KaueCTB.

Puc. 3. UrpamsHbie KocTH

Urpbl B KOCTH Y pa3HbiXx HAPOJOB MUpa

OO0 urpax ¢ KOCTSIMH KHBOTHBIX (UTPBI B «JIOJIBDKKIY, «KOCTBITHY, «KO3YIH)
Y CHaBsiH U Ha S3bIYeCKOd Pycu CBUAETENbCTBYIOT MHOTOYHCICHHBIC apXeooTrHye-
CKHE HaXOJKH Ha oOIIMpPHOM Tepputopuu. OTCIona U pycckoe Ha3BaHUE UIPaIbHOTO
KyOHKa — KOCTb.

B ocTtporax 3akioueHHbIE HTPaIX Mapoi KOCTSIHBIX KyOHKOB ¢ OYKaMH Ha Tpa-
HSIX, Ha3bIBasi MX «ObIKaMH». BBIpakeHHe «OBIKOB TOHATHY JIO CHX MOP O3HA4YaeT
UTPY B KOCTH.
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Puc. 4. ((AHTI/ICTpeCCOBaH KocTh». Ha ee TpaHgax MO-aHIJIMHCKYA HAIIHCaHO
«3aBTpa», «KMOKET GBITL», «cuenamn NepepbiB» U T. II.

Puc. 5. UrpansHas xocTs, HaliieHHas TIpH packonkax B Bexmkom Hosropome

PanHue ynnoMuHaHus O KOCTAX B IPEBHEUHIANNCKON 1033UM OTpakatoT MOMYJIsp-
HOCTb UIpbl B KocTU B JlpeBHel Munuu. «'MMH Urpoka) — IEpBbIA JIUTEpaTypHBIHA
TEKCT, YIIOMUHAIOMUI KOCTH, — M300paxaeT X KakK BPaxkJeOHYIO 4ETOBEKY Maru-
YECKYIO CTUXHIO:

Beov kocmu ycesinvl KOMouKamu 1 KPIouKami,

Onu nopabowaiom, oHu My4arom, UCnenesion,

Ooapsitom, Kak pebEHOK, nobedumensi OHU BHOBb TUUUAIOM NODeObL.
Heyoaunuswiii uepox nvimaemcsi 3aKasicmy KOCMuU, 3aKI0OYAEN ¢ HUMU MUp:
3axnouume ¢ namu Opyarcoy! Homunyiime nac!

B pesneit ['perun cuuranoch, yTo urpajibHele KocTu npuzayman Ilanamen Bo
Bpemst TpostHckoii BoitHbl. Ho mo Bepcun ¢unocoda I'epomora, xoctu u3odpenu
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22. MoHeTa W UrpasbHas KOCTb B TEOPUU BEPOSAITHOCTEH

JTUIAATBI, HacensBIre Mamyro A3uio, 9ToObI OTBJIEYBCS OT royiofa, OOJIe3HEH HITH
Jpyrux HamacTei.

B JlpeBem Pume kocth, BeposTHO mpurnienmue u3 JpesHeit ['pennu, ObicTpo
puoOpenu NomyIIpHOCTs. B kocTu urpanu Bce, oT paboB 10 umneparopos. Umre-
parop KnaBawmii naske Harrcan KHUTY 110 urpe B koctu. B 111 B. 10 H. 5. B Pume urpa B
KOCTH ObLJIa 3arpelieHa 1 pa3penaiach JHIIb BO BPEMs €KETOJHOTO TPa3THOBAHHS
CarypHanuii.

3anpeTbl Ha Urpy B KOCTH

A3zapTHBIE WTPBI B KOCTH 3arpemain He Toibko B [IpeBHem Pume. B JIpeBHem
Kurae 3a urpy B KOCTH MOYKHO OBIJIO TTOTIACTh HA KaTOPTY.

C nosiBIEHNEM XPUCTHAHCTBA KOCTH BPEMsI OT BPEMEHH 3alpeliayIuCh B pa3HbIX
CTpaHaX, MOCKOJIbKY, 10 MHEHHIO TyXOBEHCTBA, UIpa 3Ta OblIa MOPOKACHUEM bs-
BoJia. YenoBek, urparomieil B KOCTH, IIPU 3TOM SIKOOBI CTAaHOBMJICS CIIYTOM JIbsIBOJIA,
pacnpocTpasss 370.

B npyroe Bpemsi KocTH OBIITM pa3pelieHbl, H UTpa B HHUX JIaXe MOOMIPSIIACH,
MIPHU 3TOM KKIOMY COUETAHHIO OYKOB IMPHITUCHIBATOCH HEKOTOPOE 00KECTBEHHOE
3HadeHue. CUNTaIOCh, YTO UTPa B KOCTH MO3BOJISIET O1aroueCTHBOMY UYEJIOBEKY BbI-
SIBUTh CBOM XpHCTHAHCKHE ToOponeTenu. OueBUAHO, TAKKE KPAaHHOCTH B OTHOILICHUH
a3apTHBIX UTP CBUAETEIILCTBYIOT O TOM, YTO U3KUTh UX LIEPKOBb HE MOIJIA, HO MHOT/IA
TIBITAJIaCh MCIIOJIb30BaTh CTPACTh K UTPE B CBOUX HENSIX.

B 1188 r. anmuiickuil kopons I'enpux Il 3anperun urparb B KOCTH KPECTOHOC-
am.

Muorouncinennsie kopoieBckue ykasbl B XII[[—XIV BB. 3ampemiaior urpy B Ko-
cti Bo ®panuuu. Hano monarars, 3ampeTsl 3TH OKa3alUCh Oe3pe3yJbTaTHBIMH,
IIOCKOJIBKY KOPOJIEBCKUM yKa3zoM oT 1396 I. 3amperiarorcsi yke He caMM KOCTH,
a M3TOTOBJIEHUE W TIPUMEHEHHE MOACIbHBIX KOCTEH.

MopnenbHblie KOCTH

Hrpa B KOCTH B CaMbIX pa3HbIX IIPOSIBICHUSIX HAMHOIO JIPEBHEE BCEX IPOUUX MIP.
IMosTromy m xynmuKH (LIyaepsl), HEYECTHBIM CIIOCOOOM BBIUTPHIBAIOIINE B KOCTH, TO-
SBUJIMCh HAMHOIO paHblle KapTOYHBIX LIyJIepOB. ApXEO0JOr'M HaXOAAT B PacKoIax
Hpesuero Kuras, I'pennu u PuMa urpanpible KOCTH, y KOTOPBIX HapylleHa CUMMET-
pusL.

Bce paccyxeHust 0 paBHBIX BEPOSITHOCTSIX BBIMAJCHUS Pa3IUUHBIX KOMOHHA-
IUH CIIPaBEIJIMBEI, €CIM KOCTh MMeeT KyOmdecKylo (opMy W ee IEHTP TSKECTH
COBITQ/IACT C TEOMETPUIECKNM IIEHTPOM. V3MeHeHue (OPMBI MIIN CMEIIICHHE IICHTpa
TSDKECTH MEHSET CBOMcTBa KocTu. KocTu HenmpaBUIIbHOM (POPMBI — caMbli OOBITHBIN
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THI IITYJNEPCKUX KocTeil. MHOrma B KOCTH BIUIABISIOT CBHHIIOBBIC IIAPHWKH, B HUX
JeNIa0T 3aMaCKUPOBAHHBIE IIyCTOTHI, KaHAJbI, 10 KOTOPLIM IIEPEIUBAETCA PTYTh.

HapymuTh paBHOBO3MOXKHOCTB BBINAJEHHS I'paHEl MOXKHO, CHENaB HEKOTOpPbIE
IpaHy YyTh BBIMYKJIBIMH, & APYTHE — YyTh BOTHYTBIMH. [locTaTouHO cienarbh OJHH
U3 TpaHel OoJee TIAmKUMH, YeM Apyrue. Bce 3T crmocoOsl mpemHa3HaueHbl s
W3MCHEHHS BEPOSITHOCTEH BBITIAJICHUSI OYKOB.

Ectp eme cmocod mIyTOBCTBAa — HapyIIEHHE pa3MeTKH kocTed. Ecnmm cymma
OYKOB Ha MPOTHBOIOJIOXKHBIX PAHIX HE paBHa /, TO UCKYCHBIM MOIIEHHHUK, OIpe-
JIeTIEHHBIM 00pa3oM Opocast KOCTU, MOXKET JOOUThCS, YTO CyMMa BbIOPOIIEHHBIX UM
0YKOB OyneT OoJjbIe, YeM y HEUCKYIICHHOTO HTPOKA.

Mbui pacckazainu HEMHO20 00 ucmopuu Ha3eaHull wopem)) u «pemka» u 00
UCpaibHbvlX Kocmsix. Ho camoe znasnoe — ¢ 3mom NYHKme pacckKkaszvléaocs,
6 uem passHuua Meafcdy HacmoAaAwiumMu u mamemamudeCKumu mionemamu u
KocmAamu.

23. Kak y3HaTb BepOSTHOCTb cOObITUA?

B HeKOTOpBIX CJyYasiX BepOSITHOCTH COOBITHSI MOKHO YCTAHOBHMTH, 3HAs
CBOHCTBA CaMOT0 COOBITHS MM OOCTOSITEILCTBA, B KOTOPBIX OHO MOXET HACTYIHTh.
Hamnpumep, mpu OpocaHu MOHETHI (€ClIM 3Ta MOHETa HE UCIIOPUEHA) €CTECTBEHHO
CUUTATh, YTO LIAHCHI HA MOSBIEHHUE OpJa U PEIIKU OJUHAKOBBI, U IO3TOMY BEPOSIT-

HOCTb BBIIIAJICHUS KaX10M CTOPOHBI PaBHA %
To >xe OTHOCUTCA M K «IIPaBUIIBHOI» UrpajbHOM kocTH. OHa MMEET IIeCTh Ipa-
Hell. KocTh cuMMeTpuYHa, U IOTOMY BEPOSATHOCTU BBINAJEHUS BCEX I'PAaHEH MBI

Tnojrara€M OJMHAKOBBIMU U PaBHBIMHU %

Ho paccumrare BepOsSTHOCTH COOBITHS yAAeTCS B PeAKHX ciydasx. U maxke B
ITUX CIydasX OCTaeTcs MECTO Ul COMHEHMMU. [leno B TOM, 4TO pacdeTsl Helpe-
MEHHO OCHOBBIBAIOTCSI HA KAKUX-THOO MPEIINON0KEHUAX. A MPEANOI0KEHUS MOTYT
OKa3aThCs HETOYHBIMH MM JIa)Ke OIIHOOYHBIMH.

Hanpumep, MbI npefnonaraeM, 4To MOHETa CUMMETPHYHA. DTO HPEIIONOKEHUE
TG PUOIM3UTENFHO BEPHO, TaK KaK CTOPOHBI HACTOSIICH MOHETHI BCE JKe HE
OJIMHAKOBBI. J{JIs1 HEKOTOPBIX MOHET PA3IHUUsl MOTYT OBITh 3aMETHBIMH.

JKCNepUMEHTANbHBIN CI0CO0 onmpeeeHUs] BEPOITHOCTH OCHOBAH HAa Ha-
O/ro1eHusAX. Bole ObUIO CKa3aHO, YTO MPH MHOTOKPATHBIX TMOBTOPEHUSIX OIBITA
JaCTOTHI CIIyJalHBIX COOBITHI OKa3bIBAIOTCS OJM3KH K UX BeposATHOCTAM. Iloatomy
€CJIX OIBIT MOYKHO IIOBTOPATH TOCTATOYHO MHOI'O pa3, TO BEPOSATHOCTh CIy4alHOTrO
COOBITHS MOXHO MPHONMKCHHO HANTH, BBIYHUCIIAS €T0 YaCTOTY.
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23. Kak y3HaTb BEpOSITHOCTb COObITUA?

PaccmoTpuM cBsI3b 4acTOT U BeposiTHOCTEH Ha mpumMepe crpaxoBanus. C 2004 .
B Poccum neiicTByeT 3akoH 00 00s3aTeNbHOM CTPaxOBaHHM aBTOTPAKIAHCKOW OT-
BeTCTBeHHOCTH. COITIaCHO ATOMY 3aKOHY KaXKIbIA BiaJiesiel] aBTOMOOWIIS JOJKEH
3aKJTFOYUTH JIOTOBOP C KaKOW-THMOO YMOTHOMOYEHHOW cTpaxoBod kommnanweu. [lo
ATOMY JIOTOBOPY BIAJEJNCI] MAIlWHBl TUIATHT
KOMITAaHHH OTPEACIICHHYI0 CyMMY, a KOMITaHUS
B3aMEH 00s3yeTcsl OIUIATUTH (10 OMpeeNeHHO-
ro mpejena) ToT yuepo, KOTOPBIA MOXKET OBITh
HaHECEH ATHUM aBTOBJIAJICIBIIEM JIPYTOMY aBTO-
BIIQ/IEITBITY, TOPOJICKOM COOCTBEHHOCTH WITH TIe-
miexoam. YToObl TI0 CIIPaBeUIMBOCTH PEIIHTH,
KTO W CKOIIbKO JIOJDKEH IUIaTHUTh, HAJIO YYECTh
IIBa 00CTOATEILCTBA:

a) C KaKOW BEPOSATHOCTBHIO aBTOMOOWIIb (B TEUEHHUE CPOKA CTPAXOBAHMS) MOXKET
TOTIacTh B aBapHIO;

0) KaKko# B CpelHEeM yIIepO OKPYKAIOIIMM HAHOCHT OJIHA aBapHsl.

3Hast 3T0, MOYKHO BBIYMCIIUTH CTPAXOBbIE B3HOCHI, HO 00 3TOM peub MOUJIET 1M03-
xe. Ceifyac ke HaJl0 CKa3aTh, YTO BEPOSTHOCTH CIy4aHHOTO COOBITHS «B TEUEHHE
rojia aBTOMOOWJIb MTOTIa/IaeT B aBapuio» ObllIa BBIYUCIICHA TI0 CTATUCTUYECKUM JIaH-
HBIM, KOTOPBIMHU pPAaCIoiarajii CTPAaxXoBble KOMIAHUH, TOCYAapCTBEHHAS WHCTICKITUS
0€30MacHOCTH JOPOXKHOTO JIBHKCHUS M APYTHE OPTaHU3aIMH. DTa BEPOSITHOCTh OKa-
3anach npumepHo pasHoii 0,015.

Mpui 06cyounu, kak ¢ ROMOUbIO HAOIIOOEHUII MOIHCHO Y3HAMb 6EPOAMHOCHLb
nosemopsarnuiezoca coovimus. Kpome mozo, mol pacckazanu, umo 3namo gepo-
AMHOCMU COOLIMUTL HEOOX00UMO MeM, KO 3AHUMACHICA CINPAX08AHUEM.

Bonpocbl

1. Kakue BbI 3HaeTe CIOCOOBI TSl ONIPEIENICHUs] BEPOSITHOCTEH?

2. Kakue mpemmonokeHus Mbl HCIIONIb3YeM, KOTIa PACCUUTHIBAEM
BEPOATHOCTH TOTO, UTO OpOIICHHAsh MOHETa YIaJeT OpJoM BBEpX?
BepHBI 111 3TN TIPEONOKESHUS IS

a) manaroniero OyrepOpoma; 0) TUCTHEB, MAJAONINX C JepeBa?

3. Yto TpebyeTcs A OnpeeseHNs: BEPOSITHOCTEH IKCTIEPUMEHTAIBHBIM MTyTeM?

4. MOXHO M 9KCTICPUMEHTATIBbHBIM IYTEM BBIYHCIUTD IPUMEPHYIO BEPOSITHOCTD
CIIEYIOLINX COOBITHI:

a) Bac CIpOCAT Ha ypoke; 0) Ha ypoke B Kilacce MPHCYTCTBYIOT BCE YUCHHKH;

B) BBl HE CJIeJIacTe B M3JIOKEHUU HU OJHON OIIMOKH;

r) Tro0uMasi MaMHHa Ba3a pa3o0beTcs B pe3ysbTare MaJeHUsl cO CTOJa Ha TOJI.
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Fnaea V. CnyuaiHble cObbITUS U BEPOATHOCTb

YnpakHeHus
1. Ilo cBOEMy NUYHOMY ONBITY HOMPOOYITE OMPENEeTUTh BEPOSIT-
HOCTB TOTO, YTO Bac CIPOCST BO BPEMs ypoOKa.
& 2. Ilo cBouM HaOMIOAEHUSIM MONPOOYHTE OMPENEeITUTh BEPOSIT-
S HOCTb TOT'O, YTO Ha ypOKE MPUCYTCTBYIOT BCE YUEHHKH KIacca.
3. Ilo cBOEMY JTHYHOMY OITBITY ITONIPOOYHTE OMPENEIUTE BEPOSIT-
HOCTh TOTO, YTO YHUCJIO 33J[a4 110 MAaTeMaTHKe, 3aJaHHBIX Ha JJOM, OyJeT YETHBIM.
4. Ilo cBOEMy JINUHOMY OIBITY MOMPOOYHTE OMPENEIUTh BEPOSITHOCT TOTO, UTO
YHCIIO 3a/a4 0 MaTeMaTHKe, 33JaHHbIX Ha J0M, OyaeT:
a) Oonprie 2; 0) Gosbmie 3; B) Gonbire 10.
5. MOXHO 7¥ TPHOIIKCHHO BBIYMCIUTD BEPOSITHOCTH OTIO3MAHHS YYCHHKA Ha
ypok? Eciii MOXXKHO, 9TO ISl TOTO HYKHO CJENIaTh?

24. 3aueM HY>XHO 3HaTb BEPOSITHOCTb COObITUA?

Kak noHumatb BeposiTHOCTb?

Uro MOXeET AaTh 3HAHUE BEPOSITHOCTH CIy4daiHOro coObrtusi? Kak 3TH 3HaHUS
MOYKHO HCIIOJIB30BaTh?

YacTU4HO MBI OTBETHJIM Ha ATOT BONPOC, PACCKa3biBas O CTPAXOBAHUU aBTOMO-
Ow1s. 3HaTh BEPOSTHOCTH TOPOKHO-TPAHCIIOPTHOTO MPOUCIIECCTBHS HY)KHO, YTOOBI
BBIYHCIUTH B3HOC 33 CTPAXOBOW TOJIHC.

Ho »To He equHCTBEHHAs MOJIB3a, KOTOPYIO MOXKET HNPUHECTH 3HAHHUE BEPOST-
HocTell. Ecii MBI 3HaeM BEpOSTHOCTH KaKHUX-THOO COOBITHHA, TO 4acTo yIaeTcs
BBIUUCIIUTH BEPOSITHOCTD SIBIICHHS, CBA3aHHOTO C 3TUMHU COOBITUAMHU. DTO OCOOEHHO
Ba)XXKHO INPH MIPOEKTUPOBAHUU 31aHUHM U COOPY)KEHHH, pacueTe HaJeKHOCTH CUCTEM
ABTOMOOMJICH, CaMOJIETOB U KOCMUYECKUX KOpaOiIei.

3Hast BEpOSITHOCTH COOBITHS, MBI MOXKEM IPEACKa3aTh, HACKOIBKO YacTo 3TO CO-
ObITHE OYy/IET NPOUCXOAUTH B KHU3HU.

[Ipeanonoxum, HarpuUMep, YTO MIPH OMPEEICHHBIX YCIOBHUIX B HEKOTOPOU MeCT-
HOCTH BEpOSITHOCTH yparana paBHa 0,25. DTo 3HAYHT, YTO TPH MHOTOKPATHBIX II0-
BTOPEHHSX YIOMSHYTHIX YCIOBHH NpuMepHO B 25% ciydaeB HadHETCS yparaH.
VY4uThIBas, 9TO yparaH OYeHb OMACEH, MOKHO CUYHTaTh, 4TO BeposiTHOCTH 0,25 no-
CTaTOYHO BBICOKA, YTOOBI OOBSBUTH HITOPMOBOE TpEAyIpexkacHUE. 11 HeBaXKHO, UTO
yparan MOXKET He CIly4uTbcsa. B Takom citydae Jrydile nepecTpaxoBaThCs.

Ecin xakoe-to coObitre nmeer BeposTHocTh 0,99, To B cpemHeM ero ciemyer
oxunate B 99 cinyvasx u3 100, T. e. moutn Beskui pas. Hamportus, eciiu coObITHE
umeet BeposiTHOCTH 0,01, TO MPOUCXOMUT OHO PEAKO, MPUMEPHO B OJTHOM CIIy4ae U3
cTa.
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24. 3aueM HY>XHO 3HaTb BEPOSAITHOCTb COObITUA?

T'oBopst, uto cobbiTne mpomsoiiaer mpumepHo B 25 ciydasx m3 100, mbr He
YTBEPXKJIaeM, UYTO OHO HENPEeMEHHO cimyuutces 25 pa3 u3 100 Bo3MOXHBIX. OHO MOXET
Mpou30UTH 1 22, u 23, u 24, u 25, u 26, u 27, u 28 pa3. OHO Jaxe MOXKET MPOU30UTH
Bcero 18 pa3 wim 32 pasza B kakod-uuOyns cepun n3 100 nabmonenuii. Ho takue
cepur HaOIIONCHUH OYIyT BCTPEUaThCs TOBOIBHO PEIKO.

Ecmu BeposiTHOCTE coObITHSI paBHa 0,25, TO HE cienyeT OKUAaTh ero TOsSBICHUS,
ckaxeM, 1w 99 pa3 u3z 100.

ManoseposaTHble cOBbITUA

MB!I yx€ TOBOPUIIH, YTO B TIOBCETHEBHOM >KU3HU MaJIOBEPOATHBIE COOBITHS 4ACTO
CUUTAIOT NPAKTUYECKH HEBO3MOXKHBIMU. JIF0M CIeyI0T NpaBuily: B OHOKPATHOM
ONbITE MAJIOBEPOSITHOE COObITHE HE IIPOUCXOUT.

KoneyHo, B cTporom cmeicie, 3T0 IpaBuilo HeBepHO. Ha Hero Hembss mona-
rarbCsi, €CJIU OT ITOrO 3aBUCUT Ybs-TO XKW3Hb WIN 310poBbe. HyXHO IOMHUTB, 4TO
MaJIOBEePOSITHbIE COOBITHSI HHOIA MPOMCXOAAT. M ecau oHO mpou3oiaer —eciu
0oOpyIINTCS 3[]aHUE, BHE3AHO BBIMAYT M3 CTPOsl TOPMO3a B aBTOMOOUIE, — I0TOM
OyZeT MO3HO BCIIOMMHATH, Kakas ObITa MaJIeHbKast BEPOSTHOCTH 3TOTO COOBITHSL.
[ToaToMy, 9TOOBI IPETOTBPATUTH HECUACTHE, HYXKHO PETYISIPHO MPOBEPSITH TOPMO3a,
BOBpEMsI PEMOHTHPOBATh WM CHOCHUThH BETXUC 3/[aHUSI M MPUHHUMATH JIpyrHe HeoO-
XOJUMBIE MEPBI.

EcTb o4eHb METKas IOrOBOpPKA «HE3APsHKEHHOE PY)KbE CTpEIieT ONUH pa3
B JKM3HM». OTO KaK pa3 O MaJlOBEPOSITHBIX COOBITHSIX, KOTOpPbIE BCE K€ IPOHC-
XOJISAT.

K coxxanenuro, 4acTo JIFOH U3-3a CBOETO JIETKOMBICIIHS HEIOOLIEHUBAIOT BEPOSIT-
HOCTb HECUACThsI M HUYETO HE MPEANPUHUMAIOT, YTOOBI YMEHBIIUTD 3TY BEPOSITHOCTD
WU XOTs OblI HE JaTh €H BBIPACTH.

Hanpumep, BepoATHOCTb CTOJIKHOBEHHUs « TuTaHukay ¢ alicoeproM Obliaa MajIcHb-
koit. Kannran OnBapa CMHUT MOT ee ellle yMEHbIINTh, CHU3UB CKOPOCTh Cy/IHA, HO HE
cmenan otoro. COTHM YeJOBEK CTAIN JKEPTBAMH MAaJIOBEPOSTHOTO COOBITHS B HOYB
Ha 15 anpens 1912 &

Ecnu sxe ManoBeposiTHOE COOBITHE TPO3HUT JHIIb HE3HAYUTEIBHBIMU MOTEPSMHU
WJIN HEMPHUATHOCTSIMU, TO JIFOAU OOBIUHO CIEAYeT NMPAaBUITY «B OJHOKPATHOM OIIbITE
MaJloBepOSITHOE COOBITHE HE MTPOUCXOINUTY.

B 3mom nynxme pacckazvieanoch 0 mom, Ymo 6epoAmMHOCHb COObIMUSA NO3-
60J11€m nNPeoCKa3amo, HACKOIbKO YACHO €20 Cledyem 0xcudams 6 0yoyuiem.
ITomumo 3mozo, mvl HO206OPUTIU 0 MATIOGEPOAMHBIX COOLIMUAX U O MOM, YO
umu He 6cezoa ciedyem npeneopecame.

87

@ cyan c. 87magenta c. 87 black c. 87



®

Fnaea V. CnyuaiHble cObbITUS U BEPOATHOCTb

Bonpocbl

1. [Tanenne cocylbKH C KPBIIIM Ha TOJIOBY MeEIIeX0Aa — COOBITHE
MaJloBeposiTHOe. UTO HyKHO JenaTh Al TOro, YTOOBI 3Ty BEpOSAT-
HOCTD €ll[e YMEHBIIUTH?

2. B Kakux ciyuasx He clelyeT JOBEpAThCS MPaBUIY «B OIHO-
KpaTHOM OMBITE MAJOBEPOSITHOE COOBITHE HE MPOUCXOIUT»?
3. IIpuBenuTe HECKOIBKO MPUMEPOB MAJIOBEPOSITHBIX COOBITHIA.

Ynpa>kHeHus
1. JInst mpaBHIIBHON MOHETBI MBI ITOJIaraeM, YTO BEPOSITHOCTh BBI-
najeHus opia pasHa 0,5. Pasymuo i oxunars gro, mpu 100 Gpoca-
& HUSIX MOHETBI OPEJ BBIIAICT:
Q a) 5 pa3; 0) 49 pa3; B) 90 pas.
2. IMon6pockre monety 10 pa3. Yoanock Jin BaM C MEPBOA TOIIBIT-
KH BBIOPOCHUTD J€CATh OpiioB? MOXKHO JIM CUMTATh TAKOE COOBITHE MATOBEPOSITHBIM?
3. bpockre HrpanbHyo KOcTh 6 pas. Yoanock 1 BaM BBEIOPOCHTH IIECTh «IIIe-
cTepok»? MOXKHO JI CIUTATh TaKOEe COOBITHE MaJIOBEPOSTHBIM?

o 1
4. BepOHTHOCTL BBIITaZICHUA IECTCPKHU HA UT'PAJIbHOM KOCTU paBHaA 6 CKOJIBKO

pas, 1o BaleMy MHEHHIO, CIIeJyeT OKUIATh BhINaaeHune mectepku npu 600 Gpoca-
HUSX KOCTH?

5. UrpanbHyto kocTh OpocatoT 6 pa3. MoKeT I TPy 5TOM HHU pa3y HE BBINACTb
mecrepka?

6. UrpaneHyto KocTb 6pocaioT 6 pa3. MoXeT JIi PpH 9TOM KaKOe-TO YHCIIO OYKOB
BBIITACTD JBAXKILI?

7. TlpaBUIbHYIO WTPaANbHYIO KOCTh Opocwmim 6 pa3. Oka3anoch, 4TO €IMHUIIA
BbINaa ABaxpl. O3HAYACT JIM ITO, YTO KAKOCS-TO YHCIIO OYKOB HE BBIMAJIO HU pa3y?

8* B tecte 16 3ama4y ¢ BEIOOPOM OTBETA U3 YETHIPEX MPEIIOKCHHBIX BapUAHTOB.
BepHBIit BapnaHT TONBEKO OMUH. TPOHKY CTaBsIT 3a 4 MpaBUIIBHBIX OTBETA, YETBEPKY
3a 12, a maTepky 3a 15 mpaBHIIBHBIX OTBETOB. Bacst HE TOTOB K TECTy W BBIOHpaeT
OTBETHI Hayjauy. PasyMHO 11 Okujarh, uto Bacs momydwur:

a) oTMeTKy 3; 0) oTMeTKy 4; B) OTMETKy 5?7

88

@ cyan c. 88magenta c. 88 black c. 88



naBa VI. MaTtemaTuueckoe onucaHue
CNy4YauHbIX ABNEHUH

25. CnyuyauHbie onbiITbl

CHoBa oOpaTiM Balle BHIMaHHE Ha TO, YTO CIIy4aifHOe COOBITHE MOXKET OCyIIle-
CTBUTbHCA TOJBKO IIPU ONPENEIECHHBIX YCIO0BUAX. ECiin TakuxX yCJIOBHM HET, TO HET U
COOBITHSI.

Hanpuwmep, cnyuaifHoe cOOBITHE «IIOSBICHUE OPJIa» BO3MOKHO TOJIBKO B OMBITE C
noAOpachIBAHUEM MOHETBI. be3 3Toro 1eHcTBUs 0 BBINACHUU OpJla HENIb3sI TOBOPUTH.
O ciygaifHOM COOBITHH <«QNIEKTpHYECKas JIaMITOYKa Mpociyxut 6onee 100 gacosy
MOKHO TOBOPUTb, TOJIBKO €CIIM UMEETCS JIaMIIOUKa, KOTOPYIO BKJIFOYAIOT B CETh.

Te ycnoBus U IEHCTBHSL, IPH KOTOPBIX MOXKET OCYIICCTBUTHCS CITydaifHOE COOBI-
TUE, IPUHATO HA3bIBATb CAYYAUHBIM ONBIMOM, WU CAYYAUHBIM IKCHEPUMEHINOM.

WHorna 3T0 IeHCTBUTENBHO OIBIT, BPoje OpocaHusi UrPadbHOW KOCTH WM HC-
IBITAHUS AIEKTPUYECKON TaMIOUKU. A MHOIZA CIOBO OIBIT NOAXOAUT MeHblIe. Ha-
TpUMep, TPO3a B OIpEe/IeNICHHBIH JIeTHHIT JIeHb, 0e3 COMHEHHs, CIIydaifHoe COOBITHE.
Ho ko e co3maer myist HEero ycioBusi, KTO MPOBOAUT onbIT? Buaumo, npupona.

B cmywaitHOM ombITe HEe BCE COOBITHS TAaKWe, UYTO UX MOSIBICHHE (MM HE TO-
SIBJICHUE) HeNb3d INpejcka3aTb. Hampumep, B OIBITE C 3IEKTPUUYECKON JIAMITOYKON
MOKHO TOBOPUTh O COOBITHH «JIAMIIOYKA B KOHIIE KOHIIOB neperoput». O6 3ToM co-
OBITHH MBI TBEPAO 3HAEM, YTO OHO MPOU3O0M/IET, IIOTOMY YTO BEYHBIX JEKTPHUECKUX
JaMIIoueK He ObIBacT. DTo coOBITHE TocTOBepHOE. HampoTus, coOBITHE «IaMIOUKa
HHUKOTJa HE TIEPErOPHUT» — 3TO COOBITHE HEBO3MOXKHOE.

UroOB! HE AeNaTh MOCTOSHHBIX OTOBOPOK O JOCTOBEPHBIX WJIM HEBO3MOXHBIX
COOBITHSAX, TOOBIE COOBITUS, O KOTOPBIX MOXHO TOBOPHUTbH B CBSI3U CO CIIy4aHBIM
OIIBITOM, TIPHHSATO Ha3bIBATh CIIyYaiHBIMHU.

30echb ckazano 0 mom, Umo caAyuaiiHble COOLIMUA NPOUCX00AM HE CAMU NO
cebe, a MoAbLKO NpU NPoGeOeHUU CAYUANUHO20 ONbIMA.

Bonpochbl

1. Be13oByT i Bac 3aBTpa K Jocke? SIBisieTcss M 3TO COOBITHE
ciydaiiHpiM? MOXeT JIh OHO OCYIIECTBUTKLCS, €CJIM BBl 3a00JeNu, U
3aBTpa HE TIOWJETE B IIKOIY?

2. Moxer Ju MalnHa, CTOsIasi B rapake, IMOnacTb B aBTOMO-
OWIIbHYIO aBapHio?
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FnaBa VI. Marematuueckoe onucaHue cry4awHbIX SBJ€HUH

3. MOXHO 1M BBIMTPaTh B JIOTEPEO, HA pa3dy HE KyNUB JIoTepelHoro Owera?
Uto B 3TOH cUTyaluu SIBISIETCS CIIyIaifHBIM COOBITHEM, & UYTO CIYyYaiHBIM OIBITOM?

4. «S1 Hamuca U3TOKEHUE U HE ClleNall HU OAHOM omMOKM». YTo 3/1eCh ABISETCS
CIIy4aifHbIM OIBITOM, @ YTO — CIIy4aHbIM COObITHEM?

26. dnemeHTapHble cOObITUA

B pesynbrare cirydaliHOro OIbITa MOTYT TPOM30WTH pasiMyHbIC CITydaiHbIe
coObITHsi. Hampumep, B pesynbrare OpoCaHHs HIPaTbHON KOCTH MOXKET BBINACTD
YEeTBEPKA, MOXKET BBINIACTh YETHOE YHCIIO OYKOB, MOXKET BBIITACTh YUCIIO, MEHBIIIEE .
3aMeTUM, YTO COOBITHE «BBIMAJO YETHOE YUCIO OYKOB» MOXKHO Pa3OUTh Ha TPH
COOBITHS: «BBINAJIO JIBA OYKa», «BBINAIO YETHIPE OYKA», «BBINAJIO HIECTh OYKOBY.
A coOBITHE «BBITIAJIA YETBEPKa» Ha 00Jiee TPOCThIC COOBITHS HE pa3IeisaeTCsl.

CoOBITHS, KOTOPBIC HEJB3S PA3JeIUTh Ha OoJiee MPOCThIC, HA3BIBAIOTCS 2/1eMEH-
mapHviMu coobtmuamu.

Oxa3zbIBaeTCsi, B KAKAOM OIBITE MOXKHO BBIIEIHUTH TaKUE dJIEMEHTapHBIE COOBI-
THUS, U3 KOTOPBIX COCTOAT BCE OCTAJIbHBIE COOBITHS.

B pe3yabTarte c1y4aifHOTo ONbITA 00513aTEJILHO HACTYNAET TOJIHLKO OHO JJIe-
MeHTapHoe CoObITHE.

Mpumep 1. Ilpu monOpackiBaHUK UTPATBHON KOCTH AIIEMEHTAp-
- HBIX COOBITHI IIECTh: «BBINAIO OTHO OYKO», «BBIMAJIO JIBA OYKa»
a U T. JI., BIUIOTh JI0 «BBINAJIO IIECTh OYKOBY.

B 0onee CIIOKHBIX OIBITAX IEMEHTAPHBIX COOBITHI OOJbIIE.

Mpumep 2. PaccmoTpuM, Hampumep, 3JIEMEHTapHBIC COOBITHS
MIPH IByKPaTHOM OpOCaHUM UTPAILHOW KOCTH. 3/1€Ch IeMEHTAPHBIX
coObITHIl 6-6 = 36, MO0 K KOKIOMY M3 IECTH BO3MOXKHBIX JJIEMEH-
TapHBIX COOBITHI MpPU TEPBOM OpPOCKE MOXKET MPHUCOSTUHHUTHCS JIF000E U3 IIECTH
coObITHII TIpU BTOpoM Opocke. Bee 3T 36 anmeMeHTapHBIX COOBITUH yHO0OHO 3arm-
caTh B BUJIC TaOJUIIBL.

1,111,213 1,4|1,5]16
2,112,223 24|25]|26
31132|33|34|3,5]| 3,6
4,1 | 4,2 | 4,3 | 4,4| 45|46
511|525 3|5/4|5/5|65;6
6;,1/6,2|6,3|6,4|6,5]|6;,6
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26. dnemeHTapHbie cOObITUS

B xaxmoit sraeiike TaOMUIIBI IEPBBIM YKa3aHO YHCIO OYKOB, BRIMABIINX TIPH IIEp-
BOM Opocke. Bropoe unciio —4ncino 04koB, BHIMABIINX MPH BTOPOM OPOCKE KOCTH.

Taxkum 00pazom, 3JieMeHTaAPHbIM COOBLITHEM IPH ABYX OPOCAHUAX UTPAJTBLHOM
KOCTH fIBJISIeTCS Napa Yucel.

B smom RYHKmMe CKA3aHo o mom, 4mo makxoe 3jieMeHmapHoe c06blmue, uo
mom, umo Cle'laI:lIHbll‘ll ONbIM MOINCEem 3AKOHUUMbCA MOIbKO 0OHUM I71eMeH-
mapHbIM coovimuem.

'y
\

Bonpochbl

1. B xiacce 25 yueHHKOB. YUHUTENb BO BpeMs ypOKa BBI3BIBACT K
JIOCKE OHOTO y4eHHKa. CKOJBKO Pa3iIMUYHBIX 3JIEMEHTapHBIX COOBI-
TUI UMEET 3TOT Cily4allHbIN ONBIT?

2. MoryT nu B pe3yibraTe OnbITa OJHOBPEMEHHO HACTYIHThH JBa
Pa3JINUHBIX IEMEHTApHBIX COOBITHS?

YnpakHeHus

1. Aunpeit u bopuc pemmian KynuTb MOPOKEHOE U BCTaJIU B Oue-
penb. CKOIBKHMHU cIIoco0aMHM OHHM MOTYT PACHOJIORKHUTBCS IPYT 3a
Jpyrom? BeIMUIIuTE 3TH CIIOCOOBL.

2. B k1oCKe pojaeTcst TpU COpTa MOPOKEHOTO: CIMBOYHOE, I110-
KOJaqHOe U KiayOHHuHOoe. AHnpedl m bopuc nokynaror mo ogHoii
MOPIMH MOPOKEHOTO. BhImumimTe B BHAE TaOMHUIBI dJIeMEHTAapHEIC

COOBITHS ATOTO OmNbITa. CKONBKO BCETO TMOJIYUIIIOCH AJIEMEHTApHBIX coObITHI? Ha-
4ajo TabnuIbl MOKa3aHo Ha puc. 1.

AHpnpei Bopuc

CIMBOYHOC | CIIMBOYHOC

Puc. 1

3. Auapeii, bopuc u Biriagumup pemiyg KylmuTh MOPOKEHOE W BCTAJI B OY€PElb
3a MOKyMnKo#. CKOJBKHMHU CIIOCO0AMH OHHM MOTYT PaCIONIOKHTHCS APYT 3a APYrom?
Brinumure Bce 5TH c1ocOOBbL.
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FnaBa VI. MaremaTtuueckoe onucaHue cny4amHbIX ABIEHUH

4. B suuke 4yeThipe JeTalli: JBe UCIIPaBHbIC JleTalu & u b u j1Be OpakoBaHHbBIC
neranu C u d. U3 simuka Hayraa M3BICKAIOT MO OMHON JeTaiu, IoKa He O0HapyKar
Bce OpakoBaHHbIE. DIIEMEHTapHbIE COOBITHS ATOTO OIbITA Oy/IeM 3aliChIBATh B BUE
nocnenoBarenbHocTH OykB. Harmpumep, abed, cad u . .

a) SIBnsercs nu cdab sjeMeHTapHBIM COOBITHEM B 3TOM OIIbITE?

0) Kakumu OykBaMu MOYKET 3aKaHUMBATHCS 3aMUCh AIIEMEHTAPHOTO COOBITHS?

B) Beimumnre Bce aneMeHTapHbIe COOBITHS 3TOTO OIBITA.

) CKOJIBKO Pa3IUYHBIX 3JIEMEHTApPHBIX COOBITUII 3aMIChIBACTCS TpeMsl OyKBaMu?

5. Urpanbhyo kocTh noAOpachiBaloT IBaxasl. Hapucyiite B TeTpaau TaOnuiy
ANIEMEHTAPHBIX COOBITHI ATOTO SKCIIEPHMEHTa. BrinennTe B Ta0IMIIE 21eMEHTapHBIE
COOBITHS, TIPY KOTOPBIX B CyMME BBITIAJIO:

a) meHee 4 oukoB; ©0) poBHO 7 0YKOB; B) poBHO 11 OYKOB; T) YETHOE YHUCIIO
OYKOB.

6. ITpn nmogOpackiBaHUM MOHETHI OyneM 0003Ha4daTh OykBoil O BbImajeHue opia
1 OykBO# P BhINMajicHUE perky.

a) [Tonbpocum moHeTy 1Ba pasa. IlosBineHue 1Byx opioB 3anucbiBaercs kak OO.
DTO OIHO M3 3IEMEHTAPHBIX COOBITHI 3TOTO OIbITA. BERIMHIIITE BCE 3IeMEHTapHBIC
COOBITHS ATOTO OIIBITA.

6) [lonOpocum MoHeTy Tpu pasa. Beimuimre Bce aeMeHTapHble COOBITHS 3TOTO
OIIBITA.

B) Bo ckombKo pa3 0oJbIIe YHCIIo AIeMEHTapHBIX COOBITHI TPH TpeX OpOCaHMIX
MOHETBI, YeM TIPH JBYX OpPOCaHUSX MOHETHI?

r)* CKOJIBKO 3JIEMEHTAPHBIX COOBITHII P YETHIpeX OPOCAHUSIX MOHETHI?

1)* CKOJIBKO 3JIEMEHTAPHBIX COOBITUI MPHU AeCATH OPOCAHUSX MOHETHI?

7. VI3 3aKpernsieHHOro Py»Xbs CTPEJISIOT [0 MUIIEHH, M300pakeHHON Ha puc. 2.
BricTpenuTh MUMO MMIIEHH HEBO3MOXHO. DJIEMEHTapHBIM COOBITHEM IIPH OAHOM
BEICTpeNe OyaeT BBIOMBAHHE OMPEICICHHOTO YHCIa 04KOB. CKOIBKO AIIEMEHTAPHBIX
COOBITHH B 3TOM OIIBITE:

a) MpH JBYX BBICTpeNax; O) mpu Tpex BbICTpenax?

8. CnopruBHas koMaHaa «MaremMaTtuk» MPOBOJUT TOBAPUIIECKYIO BCTpeEdy IO
Boselibony ¢ komaHmoil «®Pusuk». Huubst HeBo3MOxkHa. BeTpewa mpoBoguTcs a0
IByX moben omHo m3 komaui. IlobGemy «Maremarnka» o0Oo3HaunM OykBoit M, a
nobeny «Pusnkay — OykBoit @. OTHUM U3 AIIEMEHTAPHBIX COOBITHI siBIsieTcss MM.

a) 3anuIuTe Bce BO3MOXKHBIEC 3JIEMEHTapHBIC COOBITHSI.

0) 3anmuiuuTe BCE AIIEMEHTapHbIe COOBITHSA, IPU KOTOPHIX BCTPEUY BBIUTPHIBACT
KoMaHa «DU3HK».

B) [Ipennonoxum, urto Bo BcTpeue mobeamna komanga «Maremaruky». Kakoit
OyKBOI OKaHUMBACTCS 3aMUCh COOTBETCTBYIOIINX AJIEMEHTAPHBIX COOBITHII?

r) Kakoe HanOomblee KOJHMYECTBO MaTueil MOKET COCTOSIThCS?
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Puc. 2

9. Kpachnas Ilamouka ujet ot JoMHuKa Mambl 10 JoMuka 0abymku. Kpacuas [la-
MOYKa MOXKET UITH TOJIBKO IO TOPOKKaM clieBa HarmpaBo. Cxema JOpOKeK IMoKa3aHa
Ha puc. 3. Kaxnas nopokka o6o3HaueHa OykBoid. Hampumep, oiH 13 BO3MOXHBIX
MyTel 3aluchIBaeTCsl Kak aX, qpyroil —kak bz Tlepednciure Bce BOZMOKHBIC MyTH
Kpacuoit llanouku B qomMuk 6a0ymiku. CKOIBKO MONMYYHAIOCh TAKUX MyTEH?

vv

P )
Mama babywxka

Puc. 3

10* OTBeTbTe Ha BONPOCHI 331auu 9 AJISL CXEMBI JIOPOXKEK, N300paKeHHON Ha
puc. 4.

CKOIIbKO DIIEMEHTAPHBIX COOBITHI B 3TOM OIBITE 3AITMCHIBACTCS OIHOM, BYMS,
TpeMs: OykBaMu?
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FnaBa VI. Marematuueckoe onucaHue cry4awHbIX SBJ€HUH

P )
Mama babywxa

Puc. 4

11* UrpampHyI0 KOCTh MOAOPACHIBAIOT TPHKIBL. CKOJIBKO 2IEMEHTapHBIX COOBI-
TUH B 3TOM JKCIIEPUMEHTE?

12* WrpanpHyI0 KOCTh MTOA0PACHIBAIOT TPIOKABL. Haliure 9ucio aeMeHTapHbIX
COOBITHIH, TIPH KOTOPBIX B CyMME BBITIAJIO:

a) 2 ouka; 0) 3 ouka; B) 4 ouyka.

13* MrpanpHylo KOCTh OIOPACBIBAIOT TPIXKABI. Haliaure unciio aneMeHTapHbIX
COOBITHH, TIPH KOTOPBIX B CYMME BBITIANIO OoJee:

a) 17 oukoB; 0) 16 oukoB; B) 15 oukoB.

27. PaBHOBO3MO)XXHble 3/IeMEHTapHble COObITUA

OneMeHTapHbIE COOBITUS ITPU OHOM OPOCAHUU UTPATIBHOM KOCTH HaM U3BECTHBIL:
910 1, 2, 3, 4, Snnn 6 oukoB. Ecin KocTb paBHiIbHAS, TO IAHCHI ATUX AJIEMEHTAPHBIX
COOBITHI OIWHAKOBHI.

OnemMeHTapHBIE COOBITHS, MAHCH KOTOPBIX OJWHAKOBEI, OyIeM Ha3bIBATh PAGHO-
603MOIHCHBIMUL.

ITpu 6pocannu ABYX UTpabHBIX KOCTEH 3JIEMEHTApHBIX COOBITHH yxe 30, 1 OHH
BCE TOKE PAaBHOBO3MOXKHBI.

CiryyalfHbIe OIIBITHI, B KOTOPBIX BCE 3JIEMEHTapHBIE COOBITHS PaBHOBO3MOXKHEI,
9aCTO BO3HHUKAIOT ITpH OpOCaHMH KOCTEH, pa3ade UTPAJIbHBIX KapT, PH PO3BITPHIIIE
JIOTEpeH U T. T

B smom KOpOMKOM NYHKmMeE NOAGUIOCH HO60€ 6A)ICHOE NOHAmMUE — NOHAmue
PABHOBO3MOIHCHBIX coovimuil.

Bonpocbl
1. Kakne smemeHTapHbBIE COOBITHSI Ha3bIBAIOT PABHOBO3MOKHEI-
mu? IIpuBeanTe mpuMepsl paBHOBO3MOXKHBIX COOBITHIL.
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28. BeposITHOCTH 3/IeMEHTapHbIX COObITHI

YnpakHeHus
1. PaBHOBO3MOXHBI JIM 3JIEMEHTApHBIC COOBITUS «Opem» U
«pemiKa» Ipu OPOCaHHUU MPABUIBHON MOHETHI?
"\ 2. ABTOMOOWIJIb IOABERKAET K MEPEKPECTKY (pHc. 5). PaccmoTpum
Q ANIEMEHTapHbBIE COOBITHS: «aBTOMOOWIIb CBEPHET BIIPABO», «aBTOMO-
OWITb CBEPHET BIJIEBOY», «aBTOMOOHIIb IMOENET TPSMO», aBTOMOOHIIb
pasBepHeTcs u noener oOparHO». Kak BbI mymaere, paBHOBO3MOXHBI Jin oHU? [lo-
cTapaiiTecb 000CHOBATh CBOC MHEHHE.

Puc. 5

3. KomaHga npembep-Iiru, Bcrpedasch B Marde Ha KyOok Poccuu o ¢yrdomry
C KOMaHJIOH MepBOH JMIH, MOXKET JINOO0 MOOEqUTh, TMO0 MPOUTPaTh, TNOO BCTpeda
3aKOHYHMTCS BHUYBIO. PABHOBO3MOXKHBI JIM OTH 3JIEMEHTApHBIE COOBITHS?

28. BepoATHOCTH 3neMeHTapHbIX COObITHIA

Kaxnoe snemeHTapHOE COOBITHE CIIyYaiHOTO OINBITa MOXET OCYIIECTBUTHCS C
HEKOTOPOI BEpOATHOCTBIO. Y Pa3HBIX AJIEMEHTApHBIX COOBITHUI 3TH BEPOSTHOCTH
MOTYT OBITh Pa3HBIMH. B HEKOTOPBIX CIyJasX BEpPOSTHOCTH JIEMEHTapHBIX COOBI-
THH MOXHO paccuuTarb. B JOpyrux ciydasx WX NPHOIMKEHHO MOXKHO HAWTH U3
HaOJMFOZICHUH. A B HEKOTOPBIX CIIyY9alHBIX OIBITaX 3TH BEPOSTHOCTH TaK M OCTAIOT-
Csl HEU3BECTHBIMH.

B nanbHeliniem Mbl 4acTo OyJeM paccMaTpuBaTh CIy4YalHbIE OINBITBI, B KOTOPBIX
BCE DJIEMCHTAPHEBIC COOBITHS PaBHOBO3MOXKHEL Torma WX BEpOSTHOCTH OJHHAKOBHI.

Ecnmu gmeno »Tux snmeMeHTapHBIX COOBITHI paBHO N, TO BEpOATHOCTH KaXXIOTO W3
HUX paBHa %
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FnaBa VI. Marematuueckoe onucaHue cry4awHbIX SBJ€HUH

PaccMoTpuM ciry9qaiftHBIN SKCTIEPUMEHT, B KOTOPOM TPH JIEMEHTapHBIX COOBITHS.
O0603HauUMM HX JAaTHHCKUMHU OykBaMu &, b, C. BeposTHOCTH 3TUX 3IEMEHTapHBIX
coObITnii 0603HaunM P(a), P(b), P(C). Kaxnas n3 9TuX BEpOSATHOCTEH — ITO YHCIO
or 0 mo 1.

BeposTHOCTH 37€MEHTApHBIX COOBITHI OOJIaafOT eIle OJHWUM OYCHb BaXKHBIM
CBOHCTBOM. B KaykIoM OITBITE CyMMa BEpOSTHOCTEH BCEX DIIEMEHTApHBIX COOBITHI
paBHa 1. B nanHoM ciyuae

P(a) + P(b) +P(c) = 1.

CyMmMa BeposiITHOCTEl BcexX ieMeHTApPHBIX coObITHI paBHa 1.

OTO CBOMUCTBO BEPOSITHOCTEN SBJIAETCS OTPaXKEHUEM aHAJIOTMYHOTO CBOMCTBA ya-
crot. IToBropum ombiT N pa3. Ilycts amemenTapHOe coObiTie a mpousonuio N(a)
pas, cobertie b mpousonuo N(b) pas, cobsrtie € mpousorwio N(C) pa3. SIcHo, uto

N(a) +N(b) +N(c) = N.
IMoaToMy CymMMa 4acToT dJieMEHTapHbIX cOObITHH &, b 1 C paBHa 1:

N(@) | N(b) , N(©) _ 4
N N N '

DTO CBOWMCTBO BepOHTHOCTeﬁ " 9aCTOT 3JIEMCHTAPHBIX COOBITHH BEPHO IJId JIKO-

6oro cnyqaﬁHoro OIlbITa, HE3ABUCUMO OT TOI'O, CKOJIbKO OH MMECT DJIEMCHTAPHBIX

COOBITHH.

Mut y3nanu, umo cymma 6eposAmHOCHiIel INEeMEHMAPHLIX COObIMUIl PaeHA
eouHuYye U YMmo MmaKoe xHce CEOICHIB0 6ePHO 0J1A UACHOM.

Bonpochbl

1. MoryT 5T BEpOSITHOCTH JIEMEHTApHBIX COOBITHI OBITH paBHEI-
mu?

2. MoryT M BEpOATHOCTH SJIEMEHTAPHBIX COOBITHH OBITH pas-
JINYHBIMU?

3. Uemy paBHA cyMMa BEpPOSITHOCTEIl BCEX 3JIEMEHTApHBIX COOBI-
THW CITy9allHOTO AKCTIepUMEeHTa?

YnpakHeHus

1. Ciry4aiiHbIH OMBIT MOXKET 3aKOHYUTHLCS OJHUM M3 TPEX JIEMEH-
TapHBIX COOBITHIL: @, b miau €. UeMy paBHa BEPOSTHOCTH DIIEMEHTAp-
ﬂ HOTO COOBITHS C, €CIIH:

a) P(a) = 2, P(b) = %; 6) P(a) = 04, P(b) = 02,
B) P(a) = 0,1, P(b) = 0,01;
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28. BeposITHOCTH 3/IeMEHTapHbIX COObITHI

r)* P(a) = p, P(b) = 0,8 — p. Kakue 3nadeHnst MOXET MPUHUMATE P?
2. HenpaBuiibHast UrpajibHasi KOCTh TAKOBA, YTO BEPOSTHOCTH BHIOPOCHTH IPaHb,

Ha KoTopoit 1 o4xo, paBHa %1, BEPOATHOCTH BHIOPOCHUTH I'paHb ¢ 2 OYKaMH paBHA %,

¢ 3 0YKaMH — paBHA 1 , C 5 OUKaMH — paBHA 1—12, a BEPOSATHOCTb BBIOPOCUTDH T'PaHb C

6 oukamu paBHA % Haiinure BepoITHOCTb BBIOPOCHUTH IPaHb ¢ 4 OUKAMH.

3. Bce anemeHTapHbIE COOBITUSI CIYYalHOrO SKCIEPUMEHTA PABHOBO3MOXKHBI.
Haiinure BeposTHOCTh Ka)KIOTO DIEMEHTAPHOTO COOBITHSL, €CIH MX OOIIee YHCIo
paBHO:

a) 25; 0) 17; B) 100.

4. Bce aneMeHTapHbIE COOBITUS CIIy4aHOTO OIBITA PABHOBO3MOXKHBI. CKOJIBKO
9JIEMEHTAPHBIX COOBITUH B 3TOM ONBITE, €CIM BEPOATHOCTH OJHOTO M3 HUX paBHA!

2) 33 6)01; ) 0,125 1) .

5. B xaJ10M U3 IBYX CIIy4allHBIX OIIBITOB BCE AIIEMEHTAPHBIE COOBITUS PABHOBO3-
MOXHBI. B KakoM M3 3THX ONBITOB BEPOSTHOCTH JIEMEHTAPHOIO COOBITHS OOJblLIe,
ecIIu:

a) B TIEPBOM OIIBITE AIEMEHTAPHBIX COOBITHI OOINBIIIE, YeM BO BTOPOM;

0) B IEPBOM OIIBITE HIIEMEHTAPHBIX COOBITUI MEHBIIIE, YEM BO BTOPOM;

B) B 3TUX OIIBITAX 3JIEMEHTAPHBIX COOBITUI MOPOBHY?

6. IIpu nmonOpacsiBaHMKM MOHETHI OyzeM o0o3HauaTh OykBoil O BBINIAJEHUE Op-
na u OykBoii P Bemanenue pemku. [logOpocnM cHMMETpUYHYIO MOHETY 1Ba pasa.
PaBHOBO3MOXHBI J dnieMeHTapHbie coObitus OO, PO, OP u PP? Haiinure ux Be-
POSITHOCTH.

7. CUMMETPUYHYI0 MOHETY IMOJ0pachIBalOT HECKONbKO pa3. Haiinurte Beposr-
HOCTb 3JIEMEHTAapHBIX COOBITUI TpH:

a) 3 Opocanusix; 0) 4 OpocaHusX;

B)* 10 OpocaHusX.

8. Tpm Oorarsips Wmes Mypomern, Aremra
ITonoBuy u Jlo6psras Hukutiu exanu mo gopore
Y YBUJETU pa3BUIIKY, a Ha HEH — MPUIOPOKHBIH
KaMEHb C MpeAynpexkIeHUEM:

HanpaBo MOEACIIb — KOH IMOTCPACIID,
Haneso noenens — Kombe NoTepsClIb,
Hp}IMO IOCACIb — I'OJIOBbI HE CHECCIIIb.

Borareipu pasnenunuch, U KaxAbli moexan
cBoelt noporoit. Ilpunymaiite cucremy 0603Ha-

97

@ cyan c. 97magenta c. 97 black c. 97



®

FnaBa VI. Marematuueckoe onucaHue cry4awHbIX SBJ€HUH

YeHHUU IS DIIEMEHTAPHBIX COOBITHI JTOTO OIBITA, 3AIMIINTE BCE MIIEMEHTAPHBIC
coObITHs. CunTas UX PABHOBO3MOXKHBIMH, HAWUTE BEPOSATHOCTh KAXKIOTO M3 HUX.

9. CnyuaitHblii OIBIT coCTOUT B ToM, uTo Kpachas Illamouka ujaer oT jJoMuUKa
MaMbl 10 omuka 0aOymiku. Kpachas [Ilanmouka MOXXKeT WATH TOJBKO IO JOPOKKAM
cneBa HarpaBo. Cxema JOpoKeK Toka3aHa Ha puc. 6. Kaxmas moposkka o0603Hade-
Ha OyKBOW. DIIEMEHTApHLIM COOBITHEM B 3TOM OMBITE SIBISACTCS BHIOPAHHBIA ITyTh.
Hanpumep, ax wimu bz

—_—

Babywra

Puc. 6

Cuwnras, 4To BCE AJIEMEHTAPHBIC COOBITHS PaBHOBO3MOXKHBI, HAWJNUTE BEpOSAT-
HOCTb KQKIOTO U3 HUX.

10. Tpu nepBOKIIaCCHUKA 10 OYEPENU MOKYNAIOT BO3AYIIHbIE mapuku. Kax bl
W3 HUX TOKYyMaeT MIapuK OJTHOTO W3 ABYX HBETOB: 3eieHoro (3) wumu cuuero (C).
Brmmumure snmeMeHTapHbIe COOBITHS ATOTO IKcrepuMeHTa. Cumras, 4To BCe OHHU
PaBHOBO3MOXKHBI, HAWUTE BEPOSTHOCTh KaXJIOTO M3 HUX.

11* Tpu mepBOKJIACCHUKA IO OYEpeIH TOKyMaroT (iomacTtepbl. Kaxkapri w3
HUX TMOKyMaeT (IoMacTep OJHOTO U3 Tpex IBETOB: 3eneHoro (3), cunero (C) uim
kpacHoro (K). Ckonbko y 3TOro ombITa 31eMeHTapHbIX cOObITHH? CuunTas, 4To BCe
3NIEeMEHTapHbIE COOBITHS PAaBHOBO3MOYKHBI, HAHIUTE BEPOITHOCTH KaXKIOTO U3 HUX.

12* UrpambHyI0 KOCTh TIONOPACHIBAIOT HECKOJIBKO pa3. PaBHOBO3MOKHEI JTH dITe-
MEHTapHbIE COOBITHSI TAKOTO OMbITa? HaiiinTe BEpOSATHOCTH KaXKI0TO 3JIEMEHTAPHO-
TO COOBITHS TIPH:

a) 3 6pocanmsx; 0) 4 OpocaHMsX.

29. BnaronpuATcTBYlOWME 3NE€MEHTapHbIE COObITUSA

Jlo cux mop MbI 00CYXJajdl TOJBKO AJIeMEHTapHble coObiTHs. OIHAKO B XOJE
OTBITA MOTYT BO3HHUKaTh OoJiee CIIOKHBIC CIy4aiHble coObITHA. Hampumep, mpu
OpOCaHNU UTPATBHOM KOCTH BO3MOXKHO COOBITHE «BBINAJI0 YETHOE YHCIIO OUKOBY» WIIH
COOBITHE «BBITIANIO 0OJIEE IBYX OYKOBY». Y TaKUX COOBITHU TOXKE €CTh BEPOSITHOCTH.
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29. BbnaronpusATCTByIOWUE 3/IeMEHTAPHbIE COObITUSA

Jlist 0603HaYeHUS CITy9alfHBIX COOBITHI OyeM yrmoTpeOIsiTh MPONMCHBIC TATHHCKHE
oykeet A, B,C,Du T 1.

Kaxxmoe coObiTHE COCTOWT W3 3JEMEHTApHBIX coObITHH. Hampumep, coObiTHe
«BBITIAJIO YETHOE YUCIIO OYKOB» MPH OpPOCAHHM UTPAIBHOM KOCTH COCTOUT M3 Tpex
ANIEMEHTAPHBIX COOBITHI: «BBIIANIO JIBA OYKa», «BBIMAIO YETHIPE OUKa», «BHINAIO
IIECTh OYKOB).

OnpepeneHue. DiIeMEHTapHBIE COOBITHS, MPU KOTOPBIX HACTY-
naeT coObITHE A, Ha3BIBAIOTCA JJIeMEHTAPHBIMH COOBITUSIMH, OJ1a-
rONPHUATCTBYIOIIMMH cOOBITHIO A.

CaydaitHoe cOOBITHE MOXET MMETh HECKOJIBKO OJarompHsTCTBY-
IOIIAX DJIEMEHTAPHBIX COOBITHH. [IBa pa3NWYHBIX COOBITHS MOTYT
MIPOM30MTH OJHOBPEMEHHO. DTO HE OTHOCHUTCS K AJIEMEHTApHBIM CO-
OBITHSIM. DIIEMEHTAapHOE COOBITHE BCETNla HACTYMAET TOJIBKO OHO.

L]
= Mpumep 1. Aunpeii, bopuc u Bnagumup (A, b u B) Bcrator B
N\ oueperb. Bee BOBMOXKHBIE COOBITHSI B TOM OITBITE CKIIA/IBIBAIOTCS U3
SIIEMEHTAPHBIX COOBITHH, KOTOPHIX B JIAHHOM CIIy4ae BCEro ILIeCTh:

ABB, ABB, bBA, bAB, BAB, BFA.

Paccmotpum cobbiTre «B crout nepBeiM». OHO HACTYMAET, €CIIH CIIy-
YIJIOCHh OJIHO U3 JIBYX 3JeMeHTapHbIX coObiTHii BAB n BBA (puc. 7).

e
Rdh

Bunagumup Amnnpeit Bopuc Bnagumup Bopuc Amnppeit

(4\

Puc. 7

CrnemoBatenbHO, COOBITHIO «B CTOUT TMepBhIM» ONarompUsSTCTBYIOT 3JIeMEHTap-
uele cooriTHs BAB 1 BBA.
Mpumep 2. B ToM *xe ombiTe cOOBITHIO «b cTOUT Briepeau Ay O1aronpusaTCTBYIOT
AJIEMEHTaPHbBIE COOBITHUS
BAB, EBA, BBA.
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FnaBa VI. Marematuueckoe onucaHue cry4awHbIX SBJ€HUH

Mpumep 3. UrpanbHyio KOoCTh OpocaroT aBaxabl. TabOnuIa 3JIeMEHTAPHBIX CO-
6LITPII>1 OTOI'0 OIIbITa HaAaM HU3BCCTHA.

1,114,243 1L4|1L5]16
2,112,223 2,4|2,5|2,6
3;1(13,2|33|34)|3,5]| 3,6
4,1 14,2 |14,3|44|45)| 46
51|15 2|53|54|55]| 5,6
6;,1(6;2|6,3|6,4|6;5]|6;6

PaccmoTpum coObITHE «cyMMa OYKOB TIpH JIBYX Opockax paBHa 11». Jtomy co-
OBITHIO ONarONPUSATCTBYIOT TOJIBKO JABA JIEMEHTapHbIX coObIThs (6; 5) u (5; 6). DTn
JJIEMEHTapHbIe COOBITHS BBIJIEJIEHBI B TAOIHIIE PO3OBBIM LIBETOM.

CoOBITHIO «IIPOHM3BEICHUE OYKOB MIPHU IBYX OpocKax paBHa 12» GmaronpusiTcTBy-
10T neMeHTapHbie coObitus (4; 3), (3; 4), (2; 6) u (6; 2). OHH BBIICICHBI TOITYOBIM
[BETOM.

30ect mul Y3Haau, umo Cle'lalZHble coovimua cocmosm u3 JjiemMenmapHblx
coovimuil. Eme Mbl menepb 3Haem, umo maxKkoe 6ﬂazonpu;lmcm3ylomee ane-
MenmapHoe codvimue.

Bonpochbl

1. Uto o3Ha4aeT, 4TO NEMEHTAPHOE COObITUE OIATONPHUATCTBYET
cooOpITHIo A?

2. Besikoe i aieMeHTapHOE COOBITHE OIBITA SIBISCTCS CITydai-
HBIM COOBITHEM?

3. BepHo 1, 4TO CIly4yaifHOMY COOBITHIO MOXET OJ1aronpusTCTBO-
BaTb TOJBKO OJHO 3JIEMEHTApHOE cOObITHE?

Ynpa>kHeHus

1. BpocaroT ofHy UrpanbHy KocTh. IlepedncnuTe 31eMeHTapHbIE
COOBITHS, OTArONPHUATCTBYIOMINE COOBITHIO:
N a) «BBIMAJIO YETHOE YHCIO OYKOBY;

0) «BBINAJIO YHCIIO OYKOB, KPaTHOE 3»;
b B) «BBITAJIO YUCJIO OYKOB, OoIbIee 25.

2. O pesynbTare HIaXMaTHOM BCTPEUd MEXAy IIaXMaTUCTaMH AHJIPEEBBIM U
BopucosbiM n3BecTHO, 4To AHzipeeB He npourpai bopucoBy. Kakue snemeHnrapHble
COOBITHS ONIArONPUSTCTBYIOT 3TOMY COOBITHIO?
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29. BbnaronpusATCTByIOWUE 3/IeMEHTAPHbIE COObITUSA

3. HapucyiiTe B TeTpaau TaOIHIly JIEMEHTApHBIX COOBITHH TPH JBYX OpocKax
UTPaNbHOM KOCTH. Bbienute B 3TO# TaObmuIle BETHHIMU KapaHAalllaMy dJIEMEHTap-
HbIe COOBITHS, OIATONPHUATCTBYIOLINE COOBITHIM:

a) «BBINAJIO OIMHAKOBOE YHCIIO OYKOBY;

0) «rpH Ka)XIoM OpOCKE BBITIAIO YUCIIO OYKOB, KPAaTHOE TPEM;

B) «CyMMa OYKOB B IIEPBOM M BTOPOM OpOCKax paBHa 5»;

T') «IIPOU3BEICHUE BBIMABIINX OYKOB paBHO 10»;

) «TIPH TIepBOM OPOCKE BBIMAJTIO YHUCIO OYKOB, KpaTHOE 4»;

€) «TIpu BTOPOM OPOCKE BBITIATIO YKCIIO OYKOB, OoJbIIee 4.

CKONBKO DJIEMEHTAPHBIX COOBITHH ONArONMpHATCTBYET KaKIOMY M3 3THUX COOBITHI?

4. Ilonmp3ysich TaOMUIEH IEMEHTapHBIX COOBITHI IBYX OpPOCKOB HTPAaJIBLHOM KO-
CTH, YKQXKHTE DJIEMEHTAPHBIC COOBITHS, KOTOPBIE COCTABIISIOT COOBITHS:

a) «CyMMa OYKOB paBHA 7»;

0) «pu BTOPOM OpOCKe BBINAIO OOJNbIIE OYKOB, YEM NPH IIEPBOMY;

B) «CyMMa OYKOB HE MEHBIIE 6»;

T) «IIPOM3BENCHUE OYKOB paBHO 18»;

1) «ITPOU3BEJICHUE OYKOB HE OOJIbIIEe YeM 6»;

€) «4Kcia BBIMABIIMX OYKOB Pa3invaroTCs MEHBIIIE, YeM Ha 3».

CKOJIBKO DJIEMEHTApHBIX COOBITHH ONaronpusATCTBYET Ka)XIOMYy M3 ATUX COOBITHNA?

5. buatnoHuUCT Ha OrHEBOM pyOexke JAeaeT MO OJHOMY BBICTPENYy B KaXIyIO U3
msITH MuIeHeH. CKOBKO AIIEMEHTAPHBIX COOBITHH OIaronpHsITCTBYET COOBITHIO:

a) «OMATIIOHHCT TIOTIAJ] POBHO B YETHIPE MUILICHW»;

0) «OMATIOHHCT MOMAJl POBHO B OJHY MHUIICHL)?

6. B siuke Bcero yeThipe JeTaiu: JBE MCIpaBHbIC JeTand a u b u nse Opako-
BaHHbIe jieTanu C u d. VI3 3Toro suKa Hayra U3BICKAIOT 110 OJHOM JeTalu, MoKa
He OOHapyXaT Bce OpakOoBaHHBIC. BBRIHINHTE BCE dIEMEHTapHBIC COOBITHS TaKOTO
OTIBITA, OJIATOTPUSATCTBYIOIIUE COOBITHIO:

a) «M3BICUCHA POBHO OJ[HA MCITIPABHAS JACTANbY;

0) «U3BJICYCHO POBHO JIBE JICTAINY;

B) «U3BJIEYEHO POBHO TPH AETAIN»;

') «U3BJIEYEHO OOJbIIE ABYX JeTalei;

1) «1epBasi U3BJICUEHHAs JI€Tallb — UCIIPABHAsY;

€) «IPEIIOCIeAHsS U3BICUCHHAS ACTAIb — OpaKoBaHHASD).

7. CUMMETpHUYHYI0O MOHETY OpocaloT IBaX[bl. BelmaneHue opia mpu KaxaoMm
Opocanuu o6o3HauuM uepe3 O, a BblmajeHue perKky —depe3 P. Boimummre snemen-
TapHble COOBITHS, OIArONpPUATCTBYIOIINE COOBITHIO:

a) «BBINAJ OJUH OpeJl U OJHA PELIKay;

0) «BO BTOpOH pa3 BBIIIATA PEIIKaY;

B) «pellKa BBITATa XOTA OBl pa3»;
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FnaBa VI. MaremaTtuueckoe onucaHue cny4amHbIX ABIEHUH

T') «B TIEPBBII pa3 BEIMAT OPEI».

CKOJBKO 3JIEMEHTAPHBIX COOBITHH OMArompUsTCTBYET KXKIOMY M3 3THUX COOBITHI?

8. CUMMETPUYHYI0 MOHETY OpocaroT TpHXkJbl. BbimasieHHe opia MpHU KaxIoM
Opocanuu o6o03HaunM uepes O, a BelajieHue pelku —uepes P. BemmumuTe snemen-
TapHbIe COOBITHS, ONArONPHUATCTBYIOLINE COOBITHIO:

a) «BBIIIAJI POBHO OJMH OpEI»;

0) «BbIMayIa POBHO OJHA PEIIKay;

B) «IIpH BTOPOM OPOCAHUH BBITIATIA PEIIKAY;

T) «IIpH TPETbeM OPOCAHUU BBINAN OPEI»;

1) «Opel BBITAN Oojiee OTHOTO pa3ay;

€) «peIKa BhITaia XOTs ObI pas3y.

CKOIBKO 3JIEMEHTAPHBIX COOBITHH OMarompHsATCTBYET KKIOMY M3 3THUX COOBITHI?

9. KoncranTus, Jleonua u Muxaus Kynuiiu 1o olHOM mopiuu MopoxkeHoro. Bee-
ro ObUIO KYIUIEHO MOPOXKEHOE TPEX COPTOB: AOpPUKOCOBOE, OPYCHUYHOE U BUIIHEBOE.
BeenuTe noaxoasulyro cucTeMy 00O3HaYEeHUH M7l 37€MEHTapHBIX COOBITHH Tako-
TO SKCTIEpUMEHTA. 3alliIINTe BCE DIEMEHTAapHBIE COOBITHSA, OIAarompUsATCTBYIOIINE
COOBITHIO:

a) «KoHCTaHTHH KyIHIT aOpUKOCOBOE MOPOKEHOEY;

0) «JleoHu He Kynui OpPYCHUYHOE MOPOXKEHOE;

B) «Muxaui Kynuj 100 abpuKocoBoe, TM00 BUILIHEBOE MOPOKEHOE).

10. Bomonst mBax s OpocaeT UrpaibHyI0 KOCTb. CKOJIBKO NIeMEHTapHBIX COOBI-
THI ONarompusATCTBYET TOMY, YTO TPON3BEICHNE BHIMABIINX OYKOB PABHO:

a)2; 6)1; B)12; 1) 36; n) 10; e) 11; x) 18 3) 4; u) 9?

11* B xmacce 5 y4eHHKOB, cpean KOTOpBIX yuuTcs Ilers. Yuntens B TeueHHe
ypOKa MO O4epEeaX BBI3BIBAET K JOCKE JBYX 4eT0BeK. CKOIBKO 3JIEeMEHTApHBIX COObI-
TUil OnaronpusaTcTByeT coObITHIO «IleTio BbI3BAIN K JOCKE»?

12% Tpn 6orareipst Unest Mypomen, HoOpems Hukutna n Anema [lomosmu
MOABEXANH K Pa3BHIIKE. 3/1€Ch OHM PA3ACIIINCh, OIWH TI0eXall HalpaBo, JPYToi —
HaJICBO, TPETHH — MpsiMo. BBeanTe MOAXOMSIIYI0 cUCTeMy O0O3HA4eHHH I 3Je-
MEHTapHBIX COOBITUIl ATOrO ONbITA U BBIMUIIUTE AIEMEHTApHBIE COOBITHS, Oyaro-
MPUATCTBYIOIIHE COOBITHIO:

a) «Mnpst Mypomel He noexall HalpaBoy;

0) «JloOpbiHs HUKHTHY moexalr mpsiMoy;

B) «Haneso moexan nmu6o Asema [lonosuy, mu6o Mnbs Mypomern.
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30. BeposiTHOCTH COObLITUM

30. BepoaTtHocTH cobbITHIH

BeposiTHOCTH 371eMEeHTapHBIX COOBITHI MBI TOTOBOPHIINCH 0003Ha4YaTh OykBoii P
JIATUHCKOTO aliaBUTa 110 HAYalIbHON OyKBe JIATHHCKOTO CIIoBa «probabilitasy, 4to u
03HaYaeT BEPOSITHOCTb.

BeposiTHOCTB citydaiiHoro codbitust 6yneM o603Ha4aTh Tak xe. Hanpumep, Bepo-
ATHOCTB coOBITHsI A 0603Hadaem P(A), BeposiTHOCTH coObiTust B—310 P(B), 11 T. 11.

lMpaBuno BbluMCNEHUA BepoATHOCTEW. Beposmuocms coovi-
mus paBHA CyMME BEpOSTHOCTEH 3JeMEHTapHBIX COOBITHH, Onaro-
O MPUSATCTBYIOIIUX 3TOMY COOBITHIO.

. 3anuiieM 3TO MPaBUIIO BBIYHCIECHUS BEPOSITHOCTEH B BUIE (op-

Qs MyJbl. [lycTh coObITHIO A OIaronpuUATCTBYIOT JI€MEHTapHbIE COObI-

T &, b, ¢, d. Torga ero BepoOsITHOCTh paBHA CyMME BEPOSTHOCTEH
9THX DJIEMEHTAPHBIX COOBITHIH:

P(A) = P(a) + P(b) + P(c) + P(d).

HyXHO MOHMMAaTh, YTO YUCIIO JIEMEHTAPHBIX COOBITHH, OIArompHUsTCTBYIOIIAX
JIAHHOMY COOBITHIO, ¥, 3HAYUT, YHCIIO CIIAaraeMbIX B TIPABOW YacTH PABEHCTBA MOXKET
OBITH Pa3THIHBIM.

BeposTHOCTH BCEeX dlieMEHTapHbIX COOBITHI HEOTPUIIATENILHBI U B CyMME PaBHBI
enunuie. [103ToMy BEpOSTHOCTH JII0OOOTO COOBITUSI A TakKe HEOTpUIaTeNIbHA U HE
npeBocxoaut 1:

0<PA) <1

Hanomuuwm takxe, uto eci P(A) = 0, To coObITHE Ha3bIBAIOT HEBO3MOXKHBIM, &

eciu P(A) = 1, To coObITHe HasbiBaeTcsi 10cTOBEpHBIM. COOBITHE, KOTOPOMY 6I1aro-
TPUSATCTBYIOT BCE DIIEMECHTApHBIC COOBITHS, SIBISICTCS JOCTOBEPHBIM.
Mpumep 1. B maxmarHo# maptuu, kotopyro Octan bennuep urpa-
- eT ¢ moduTeNeM IaxmaTr ropoaa Bacioku, BEpOSTHOCTb BBIUTPHIIIA
a Ocramna pasua 0,001, BeposiTHocTs HUubei paBHa 0,01. Haiinem Bepo-
SITHOCTB cOOBITHS A «OcTarn He Ipourpam. IToMy COOBITHIO OJaro-
MIPUSATCTBYIOT 3JIEMEHTapHBIE COOBITHS «OCTall BRIUTPA) U «IIapTHSI
OKOHUYWJIACh BHUYBIO». TakuM oOpa3om,

P(A) = 0,001+ 0,01 = 0,011.

Mpumep 2. ABTOMOOWIIb MOIBEIKACT K MepekpecTky (puc. 8). BepostHocTh
ANIEMEHTAPHOTO COOBITHS «aBTOMOOMIL CBEpHET BIpaBo» paBHa 0,5, BeposTHOCTH
3NIEMEHTAPHOIO COOBITHS «aBTOMOOMIb CBEpHET BIEBO» paBHa 0,3, BEpOSTHOCTH

103

$ cyan c. 103magenta c. 103 black ¢. 103



®

FnaBa VI. Marematuueckoe onucaHue cry4awHbIX SBJ€HUH

AIIEMEHTAPHOTO COOBITHSI «aBTOMOOWIIL moeneT mnpsimo» paBHa 0,18. HyxHo Haii-
TH BEPOSITHOCTH COOBITHSI A «aBTOMOOWJIb HE TIoeAeT 00paTHO». OYEeBHUIHO, 3TOMY
COOBITHIO OJNIATONIPHSITCTBYIOT TPHU MEPEUUCIICHHBIX 3JIeMEHTapHbIX coObIThs. Crie-

J0BAaTCJIBHO,

P(A) = 0,5+ 0,3+ 0,18 = 0,98.

Puc. 8

Onpepenenune. CoObITHS, KOTOPHIE UMEIOT OAMHAKOBBIC BEPOSIT-
HOCTH, Ha3bIBAIOTCS PAGHOGEPOAmHbLMI. B 4aCTHOCTH, paBHOBO3-
MOJKHBIE JJIeMeHTapHbIe COOBITHSI SIBJISIIOTCSI PABHOBEPOSITHHIMU
COOBITUSIMMU.

Tenepv mol 3HaeM, UMO 6EPOAMHOCHIL CIIYUANIHO20 COOBIMUA PAGHA CYMMeE
6epostmHOCHell INeMeHMAapHbIX coobimuil, onazonpusmcmeyrouwux emy. Euje
Mbl HOZHAKOMUIUCH C PAGHOGEPOAMHBIMU COOLIMUAMU.

Bonpochbl

1. Bpocator omHy HrpanbHyr0 KOcTh. CoObITHE A 3aKITIOYaCTCs
B TOM, YTO BBINAJO IIEJIOC YHCJIO OYKOB. SIBisieTcs nm coOwitie A
JOCTOBEpHBIM? UeMy paBHa BEpOSTHOCTb COOBITHS A?

2. IIpuBeaure npumMep JOCTOBEPHOTO COOBITHS B CIIy4aifHOM 3KC-
MepUMEHTe C OPOCAHUEM JBYX MIPajbHBIX KOCTEH.

3. llpuBenure mpuMep COOBITHS, BEPOSTHOCTH KOTOPOTO paBHA
HYJTIO, B CITy4aifHOM KCIIEPUMEHTE C JIByMsi OpOCKaMHU HTPpalibHON KOCTH. BerioMHu-
Te, KaK Ha3bIBACTCSl TAKOE COOBITHE.
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30. BeposiTHOCTH COObLITUM

4. ChopmynupyiiTe MPaBUIIO BEIYMCICHUS BEPOSITHOCTH COOBITHS Uepe3 BeposT-
HOCTHU OJIATONPUATCTBYIONINX 3JIEMEHTAPHBIX COOBITHIA.

Ynpa>kHeHus
1. B ciy4aiiHOM OIIbITe 4YeThIpe 3NEMEHTapHbIX coObITHs 8, b, C
u d, BeposTHOCTH KOTOPBIX cooTBercTBeHHO pasubl 0,1, 0,3, 0,4 u
& 0,2. Haiinute BEpOATHOCTH COOBITHS, KOTOPOMY OJIarompHsITCTBYIOT
Q 3NIEMEHTApHbIE COOBITHUSL:
ayauc, 6)a bud;, B)b,duc, ryaund.

2. B maxmarHoi nmaptun Auapen urpaet ¢ bopucom. BeposiTHOCTh BBIMTpHIIIA
Annpes pasra 0,3, BeposiTHOCTE HUUBEH paBHa 0,2, BEpOATHOCTH TOTO, YTO MAPTHUS
He Oyrnet 3axoH4eHa, paBHa 0,1. HaiinuTe BeposITHOCTB TOTO, YTO:

a) Aunpeii He pourpaetr; 6) Bopuc He mpourpaer; B) HUKTO HE BBIUTPAET.

3. CTpeliok ouH pa3 CTpenseT B Kpyniyto MulieHs (puc. 9). [Ipu aTom Beposrt-
HOCTH TIOTIaJJaHUs B 30HBI MUIIICHH TPEICTABICHBI B TaOJIHIIE:

3ona mumenu | 1| 2 3 4 5 6 7 8 9 10
Bepositiocts | 00,001 | 0,004 | 0,006 | 0,021 | 0,065 0,14 | 0,243 |0,334| 0,186
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FnaBa VI. Marematuueckoe onucaHue cry4awHbIX SBJ€HUH

Haiinre BEposITHOCTH COOBITHS:

a) «CTPEJIOK BBIOMI MEHbBINE S5 0YKOBY;

0) «CcTpeNoK BBIOWIT OOJIbIIE 7 OUKOBY;

B) «CTPEJIOK IOTAJ B JKEJITYIO 30Hy MHUILECHI»;

T') «CTPEJIOK TIOTAJl B 3€JICHYI0 30HY MHIIICHNY;

) «CTPEJIOK HE MOMmas B royiyOyro 30HY MUIICHWY;

€) «CTpPEeJIOK Momnall B KPACHYIO 30HY U IPH 3TOM BBIOMI OOJbIIe 3 OUKOBY.

4. B HEKOTOPOM OITBITE BOBMOXKHO TPH 3JIEMEHTapHBIX coObITus @, b u C. Be-
POSITHOCTB TOTO, YTO HACTYIHT J1b0 b, 1160 C, paBua 0,83. Haiinnute BeposTHOCTH
AJIIEMEHTAPHOTO COOBITHS a.

5* B HEKOTOPOM OIBITE BO3MOYKHO TPU DJIEMEHTapHBIX coObiTust @, b u C. Be-
POSITHOCTB TOTO, YTO HACTYIHUT 00 &, 1160 b, paBua 0,4, BepoSITHOCTH TOTO, YTO
HacTynuT aubo a, nubo C, paBHa 0,7. Haiinute BepoSATHOCTb KaXIO0TO U3 SJIEMEH-
TapHBIX COOBITHUH.

6* VBan VMIBaHOBWY OTHPABHIICSI OXOTUTHCS HA ME/IBE/ICH 1 3aiIIeB U OIICHUBAET
CBOM TIEPCIIEKTUBBI CIICYIOIIAM 00pa3oM:

— OMH maHC U3 YeTHIPEX 3a TO, YTO TMOMAJETCS TONBKO 3asIl; OAHMH K JICCATH 32
TO, YTO MOJCTPEIIO TOIBKO MEIBES; OIMH K COPOKa — 4TO OyJIeT U Me/IBEb, U 3asill.

Haiinure BepoaTHOCTB TOTO, UTO HE BUAATh VBaHy MIBaHOBHYY B KaueCTBE OXOT-
HUYbETO Tpodes:

a) HY OJIHOTO 3aifla; 0) HU OIHOTO MEJBEs; B) HU MEJBES, HH 3aiIia.

31. OnbiTbl C PABHOBO3MOXXHbIMU 3/IEMEHTAPHBIMU COOBITUAMM

HanomHauM, 4To 3r1eMeHTapHbBIe COOBITHS CIIy9aifHOTO OIBITA HA3BIBAKOTCS pa6-
HOB03MOMCHBIMU, €CTTH BCE OHU MMEIOT OMUHAKOBBIC IIAHCHI Ha OCYIIECTBIICHHE.
Torma 5Tu s1eMeHTapHbIE COOBITHS MMEIOT paBHbIE BEpOATHOCTH. [lycTh B Heko-
TOPOM OITBITE€ BCE JIEMEHTApPHBIC COOBITHS PABHOBO3MOXHBI M WX YHCIO paBHO N.
[TockoNbKy BEpOSTHOCTH 3THX 3JIEMEHTAPHBIX COOBITHI OJIMHAKOBBI M B CYMME PaB-
HBI 1, BEPOATHOCTD KaXKJIOTO JIIEMEHTAPHOTO COOBITUS PaBHA %

B sTom ciryuae nozcuet BeposTHOCTEH coObITHH ynpomaercs. [TycTs ciryuaitHo-
My coObIThiO A GraronpusTcTByoT N(A) s1eMeHTapHBIX COOBITHIA.

Torma

210 MMPpaBUJIO MOXXHO BBIPAa3uThb CJIOBAMMU.
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31. OnbiTbl C PAaBHOBO3MOXXHbIMH 3JIEMEHTAPHbLIMU COOLITUAMM

ITycTp Bce aeMeHTapHBIC COOBITHS OMBITa PAaBHOBO3MOXKHEBI. To-
71 B 3TOM OIIBITE BEPOSTHOCTD MIPOU3BOIBLHOTO COOBITHS PaBHA OTHO-
HIEHHUIO YHCJIA dJIEeMEHTAPHBIX COOBITHH, 0JIArONPHUATCTBYIOIINX
9TOMY COOBITHIO, K 00LIEMY YHCJIY 3JIEMEHTAPHBIX COOBITHI.

Mpumep 1. UrpanbHyro KocTh OpocaroT 1Ba pasa. Haitnem Bepo-
STHOCTH COOBITHSI A «CyMMa OYKOB MEHBIIE 6». [{st 9TOTO BOCTIOND-
3yeMcsl TaOIUIIeH 2JIEMEHTApHBIX COOBITHI ATOTO YKCIIEPUMEHTA.

1,111,213 1;,4|1,5|16
2112223242526
3132|3334 |35]| 3,6
4,1 (4,214,344 45|46
51|52|53|54|55]|56
6;116,2|6,3|/6;,4|6;,5]|6;6

BrarompusrcTByrone 3JIeMEHTAapHBIE COOBITHS BBIACTHM PO30BBIM I[BETOM.
Yucno GraronpuaTCTBYOMHX eMeHTapHbix coObithii: N(A) = 10. Obuee uncio
aneMeHTapHbIX coObTHi: N = 36. DmemeHTapHbIE COOBITHS PaBHOBO3MOXKHBI.
[ToaTomy BeposTHOCTh coObITHA A Halimem o Gopmyre

_NA) _10_5
PA="N "%~ 1

Mpumep 2. JIBakapl OpocaroT CHMMETpHUYHYIO MOHeTy. Halimem BeposTHOCTB
TOTO, 9YTO 00a pa3a BhINaJa OJHA CTOPOHA.

O6o03HaunM BhIaeHne opna OykBoi O, a penrku — OykBoit P n BeImmIem Bce
JJIEMEHTAPHBIE COOBITHS:

00, OP, PO u PP.

Bcero snmemenTapHBIX cOOBITHI deThpe. Tak Kak MOHETa CHMMETPHUYHAs, 3TH CO-
ObITHST PAaBHOBO3MOXHBI. M3 HUX poBHO ABa coObiTus OO u PP GmaronpusitcTsy-
I0T yKa3aHHOMY COOBITHIO. BeposTHOCTh MOTYy4UTh 00a pa3a OIHY CTOPOHY paBHA
2_1

4 2
Mbt y3nanu, KAk HAUMU 6ePOAMHOCHIU COOBIMUIL 8 ONbIME, 8 KOMOPOM Jlle-

MEeHmapHvle coovimus PABHO603MOICHDBL.
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FnaBa VI. Marematuueckoe onucaHue cry4awHbIX SBJ€HUH

Bonpocbl

1. ChopmynupyiiTe MpaBUIO0 BEIYUCICHHUS BEPOSTHOCTH CITydaid-
HOTO COOBITHS B OIBITE C PaBHOBO3MOXHBIMH DJIEMEHTapHBIMU CO-
OBITHAMU.

YnpakHeHus

|. Bpocator oaHy HMrpajbHyI KOCTh. BbruMciuTe BEpOSTHOCTDH
COOBITHS:

a) «BBIMAJIO0 YETHOE YHCIIO OYKOBY;

at 0) «BBINAJIO YUCIO OYKOB, KPATHOE TPEM»;
Q B) «BBITIAJIO YHCIIO OYKOB, OoJbIlee 3»;
T') «BBIMAJIO0 YUCIIO OYKOB, KPaTHOE 7».

2. BpocaloT ofiHy UTpaIbHYI0 KOCTh. BBIUHCIINTE BEPOSITHOCTD COOBITHS:

Q) «BBIMABIICE YUCIIO OYKOB SIBILSICTCS JCTUTEIIEM ducia 12%;

0) «BBIMABIIEE YHCIIO OYKOB KPATHO S»;

B) «BBINIABIIIEE YUCIIO OYKOB SBJIAETCS MPOCTHIM YUCIOM.

3. BpocatoT cuMMeTpruHYI0 MOHETY 2 pa3a. PaBHBIC M BEpOSTHOCTH HMEIOT
COOBITHS «JIBa pa3a BBINAJ OPE» U «OAUH pa3 BBINAJI Opell, a APYroif — penrka»?
HaiinuTe BEpOSTHOCTH 3TUX COOBITHIA.

4. BpocatoT iBe UTpaIbHbIX KOCTH: KEITYIO U 3€lICHYI0. Beraucnure BeposTHOCTb
COOBITHS:

a) «CyMMa OYKOB Ha 00EUX KOCTSX paBHA 7»;

0) «cyMMa OYKOB Ha 00EUX KOCTSAX paBHA 11y;

B) «HA JKEJITOM KOCTH BBIMAJIO OOJIbIIIE OYKOB, YEM Ha 3EJICHOMY;

') «YUCIIa OYKOB HA KOCTSIX Pa3IMYArOTCs HE OOJbBIIC YeM Ha 25;

Il) «IIPOU3BENICHHUE OYKOB Ha 00enX KOCTsIX paBHO 10»;

€) «CyMMa OYKOB Ha 00EUX KOCTSAX JCMUTCS Ha 3».

5. Ilaradok uzaer u3 csoero noma K aomy Bunnu-Ilyxa, a Bunnu-Ilyx uner u3
cBoero joma K oMy I[larauka. Kaxaplii 3 HUX MOXET BbIOpaTh Hayraj o0y U3
nopoxek. Haliiure BeposSTHOCTh BCTpeUH ISl Kakaoro ciaydas (puc. 10).

6. B kopoOke sexar 24 omuHakoBble aBTOpydkd. M3 HUX 13 KpacHbIX, 5 3ene-
HBIX, OCTaJibHblEe — cHMHME. [IpomaBen Haygady AocTaeT OfHy aBTOpyuky. Haiinute
BEPOATHOCTH COOBITHIA:

a) «M3BICUCHHAS PyUKa KpacHas»;

0) «U3BJIEUCHHAs PyYKa HE 3eJIeHasD;

B) «U3BJICUEHHAs pydKa JTUOO CUHSISL, TNOO 3eJeHas»;

T) «U3BICYCHHAS PyYKa THOO KpacHas, IHOO CHHS.

7. B smuke nexxar 20 cuHux W 16 kpacHBIX Kapangamied. [Ipomaser, He Tiis-
115, BBIHUMAeT OJWH Kapanpaml. HaliauTe BEpOATHOCTH TOTO, YTO 3TOT KapaHJAAIl
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31. OnbiTbl C PAaBHOBO3MOXXHbIMH 3JIEMEHTAPHbLIMU COOLITUAMM

Bunnu-Ilyx Ilamavox
L
a)
6)
B)
Puc. 10

OKaXeTCs:

a) CHHUM; 0) KpPacHBIM.

8. Muma nokynaet ans6om (A), onokHot (b) u Terpans (T). [Iponasen nocraer
TOBaphl B IPOU3BOJIBHOM mopsinke. Haiinute BeposTHOCTH TOTO, YTO:

a) CHaJaja IPOJaBell TOCTAaHEeT OJIOKHOT;

0) mpogaBel] JOCTaHEeT aIbOOM B IMOCIICIAHIOK 0Yepelib;

B) TpOJaBel] CHa4yaja JOCTaHeT TeTPa/ib, a MOCIEIHIOK oYepeib — OJIOKHOT;

) anb00M Oy/IeT U3BJICUEH paHbIle, YeM TEeTPalb.
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FnaBa VI. MaremaTtuueckoe onucaHue cny4amHbIX ABIEHUH

9. Ha knmaBuarype xommnprorepa 105 knmaBum. Haiinute BepoSTHOCTH TOTO, YTO
00e3bsiHa, HaXKaB KJIABUIITY CIy4aifHBIM 00pa30oM, HarmedaTtaeT OyKBy «Ax.

10. Ha nenp poxxaensns k [lame npunum nse Mamm u nsa Camu. Bee msitepo
paccenuch 3a KpymibIM cTosioM. HaiinuTe BeposiTHOCTB TOTO, yTOo [1amma cuaut Mexty
JBYMsI TE€3KaMU.

11. HlaxMaTHBIA CIIOH MOXET 3a OJIWH XOJ TepeiTH Ha Jr00e YUCIIO TOJICH,
JIBUTAsICh TOJIbKO 1Mo auaroHanu (puc. 11). llaxmaTHbIA CIOH ciy4aiiHbBIM 0OOpa-
30M IOCTaBJIeH Ha JOCKY. HaiiiuTe BEpOsSTHOCTh TOTO, YTO OH MOXKET 3a OJHMH XOJ
MepelTH Ha ToJe:

a) hl; 0) a5; B) c4; r)d7; n)d5; e) g3.

N W A LU N O

—_—

Puc. 11

12. Y Jlensl ecTh 4 KHUTH TIHcaTeNbHUIBI [OHIOBOM: «OuKH st KpoTtay, «[1lu-
10 B Memke», «KBanparHoe xoneco» u «llosnocarslii orypery. O He 3HaeT, Kakue
KHUTH ecTb y JleHsl, HO pemmia nofgaputh Jlene eme opgHy unu nse kuuru [on-
1oBoi. B marasune okaszamuch xHuru «lluno B Memike», «BaroHuuk TpOHETCS»,
«Akyna B akBapuyme» U «KBagparHoe kosneco». Halinure BeposSTHOCTH TOTO, UTO Y
Jlens! okaxercs X0Ts Obl ABE OIMHAKOBbIE KHUXKKH, eciau O BeIOpasa ciydaiHbIM
obpaszom:

a) OJIHY KHIDKKY; ©) JABE pa3Hble KHUKKH.

13. IMo npasminam urpel «Mopckoit 6oi» Ha moie 10 x 10 kieTok pa3MmeniaroT-
Cs YeThIpe OJHONaNyOHBIX KOpalis (10 OAHOHM KIIETKe), TPU IBYXNalyOHBIX, JBa
TpexXnayOHBIX U OJMH YEThIPEeXManyOHbIi (puc. 12).

a) Haiinure BeposATHOCTH MEPBBIM K€ BBICTPEIIOM IOMACTh B KaKOH-HUOYIb W3
KOpabsel MpOTUBHUKA.
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31. OnbiTbl C PAaBHOBO3MOXXHbIMH 3JIEMEHTAPHbLIMU COOLITUAMM

6) Haiinure BepOSTHOCTB MEPBBIM K€ BBICTPEJIOM IOIIACTh B YETHIPEXITATy OHBIH
KOpaOJIb.

B) Hailigute BepoOSTHOCTh HEPBBIM K€ BBICTPEIIOM IONACTh B OAHONAITYOHBIH
KOpaoJIb.

a 0 B I o e X 3 H K a 0 B I o € X 3 H K

S O 0 9N Li AW DN~
S O 0 N N L AW N =

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[

[

[ ]

—
—_—

Puc. 12 Puc. 13

14* Tlpm urpe B «Mopckoil 00il» Tocie MepBOro Ballero BBHICTpeNa MPOTHB-
HUK COOOIIMII, YTO BbI MOJOMIN KaKOW-TO Kopalib (HO He motomuin ero). Kakosa
BEPOATHOCTH TOTO, YTO BBI IOMAJIH:

a) B 4eThlpexnanyOHbIid Kopabib, 0) B TpeXmajdyOHBIH; B) B IBYXMalyOHBII?

15* Ha puc. 13 mokazano nonoxenue B urpe «Mopckoit 60ii». KpacHbiM 1Be-
TOM I10Ka3aHbl [TOTOIJIEHHbIE KOPaOiy NPOTUBHUKA. Y HMPOTUBHUKA OCTAJICS TOJIBKO
OIMH NIBYXIATyOHBIH KOpadib, TOMIOKEHIE KOTOPOTO HEM3BECTHO. KieTkn, B KOTO-
PBIX HapHCOBAHBI TOYKH, —HTO KJICTKH, IO KOTOPBIM MBI YK€ CTpesUIn. B HUX He
MOXeT OBITh KopaOis. CunTas paBHOBO3MOXHBIMHU JTFOOBIE JOMYCTHUMBbIE MOJIOXKE-
HUS TOCJIEAHET0 KOopaldis, HalliuTe BEPOSTHOCTH TOTO, YTO BBI IOIAAETE B HETrO,
BBICTPEIIUB B TOJIE:

a) k4; 0)3l; B)kl; 1)e7; m)e8.

B kakoe moie HYXXHO BBICTPEIHTH, YTOOBI BEPOSTHOCTH MOAOWTH IOCIEIHUH
KOpabib OblIa HAUOOMBIIEH?

16* Hans ckiaapiBajga B KOPOOOUKY TOJBKO IBYXpYyOsieBble MOHETHI. OmHaXIbI
Upa B3sna U3 KOpoOOUKHM HECKOJIBKO MOHET, 3aMEHHB MX MOHETaMH 10 OJHOMY
pyOiro Tak, 9yTo OOINas IACHEXKHas CyMMa ocTajachk mpexHeil. [locime 3ameHbl Be-
POSITHOCTB Hay[ady BBITAIINTH ABYXPYOJEBYI0O MOHETY OKasanach B 3 pa3a Ooblie
BEPOSITHOCTH BBITAIIUTH PyOJIeByr0. Kakyro 4acTh IBYXpyOseBbIX MOHET B3sia Mpa?
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FnaBa VI. Marematuueckoe onucaHue cry4awHbIX SBJ€HUH

17* B ropoae N mstte yamit. [Tpu 9ToM 1Be N3 HUX HAYT MapauIeTbHO APYT IPYTY
C CeBepa Ha 0T, @ OCTaJIbHbIE IPOXOIAT apajlIeNIbHO APYT APYLY C 3araja Ha BOCTOK.
JIroOble 1B yaMIBl pa3HbIX HANpaBIEHHH IEpeceKaroTcsl. YTPOM JBa MOCTOBBIX
cilyuaifHeIM 00pa30oM BCTalld Ha J[Ba pa3HbIX NepekpecTka. Haiinute BeposTHOCTDH
TOTr0, YTO OHU CTOSAT HA OJHOH YJIMLIE.

18* OmHO BpeMs Ha yIHIIaX M BOK3allaX MPOo(eCCHOHAIBHBIC HIPOKH Tpeiara-
JIM TIPOXOXKHM HCTIBITATh yady B MPOCTOH Urpe. 3akaB B KyJake OOBIYHBIN HOCOBOM
IUIaTOK TaK, YTO HAPY’Ky BBICOBBIBAIMCH TOJIBKO UETHIPE YIOJIKa, UTPOK IIPOCUII IIPO-
XOXKETo B34Th JIBa JIOObIC KOHIA U MOTSAHYTh 32 HUX. Eciu mpoxoxuil BHITACKUBAI
JIBa COCEIHMX YIVIa, TO OH MPOUTphIBaj. Eciau npoxoxuil BeITACKUBAJ ABa IPOTHBO-
MOJIOKHBIX YITA, TO OH BRIUTPHIBaJ. HaliuTe BEpOSTHOCTH BBIUTPHINIA MTPOXOKETO
1 BEPOSTHOCTH BBIUTPHIIIA HTPOKA.

19* Kpacnas Illamoyka uaer oT JOMHKa Mambl K JOMHUKY 0aOymku. KpacHas
[amoyka MOXeT MJITH TOJIBKO MO JOPOXKKaM cieBa HampaBo. Cxema JOpOoXKeK IMo-
KazaHa Ha pucyHke 14. Jlopoxxku Kpacnas Illamouxa BeiOupaer Haymady. Ha aByx
JIOPOXKKax AE€BOUKY nomkunaror Bonku. Haiinute BeposTHOCTH TOTO, uTo KpacHas
[[Maroyka Ha cBOEM MyTH:

a) BCTPETHT POBHO OfHOTO Boska;

0) BCTpeTuT IByX Bomkos;

B) HE BCTPETHUT HU OAHOrO Borka;

T') BCTPETUT XOTs ObI ogHOTO BoJka.

babywxa
Puc. 14
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naBa VII. BepoATHOCTU cny4YalHbIX COObITHIA.
Cno>xeHue M YMHOXKeHHEe BEpPOATHOCTEH

MsI 00cy>kaaeM ciydaifHble OnbIThl. HamoMHUM, 9TO CTydaifHbIN ONBIT OKAaHYH-
BAeTCs KaKUM-JIMOO OIHHUM 3JIEMEHTApPHBIM coObITHEM. Kakoe MMEHHO 3/1eMeHTap-
HOE COOBITHE HACTYIHT B JaHHOM OITBITE — JIEJIO CITydast. J[Ba pa3HBIX IIeMEHTapPHBIX
COOBITHSI OMHOBPEMEHHO MPOM30HTH HE MOTYT.

B cirygaifHBIX OmBITaxX MBI MOXKEM PacCMaTpHBaTh CaMble pa3HBIC COOBITHS, HE
TOJIBKO 3JIeMeHTapHble. Cryuaiinoe codvimue UIN MPOCTO COObINIUE —3TO HEKOTO-
pOe MHOKECTBO (HA0Op, COBOKYIHOCTb) 3IEMEHTapHBIX COOBITHIA.

MOKHO cKa3aTb, YTO BCSIKOE CilyuyaifHOe coObITHE A COCTOUT U3 3IEMEHTapHBIX
COOBITHH. DTH JIEMEHTapHBIC COOBITHS HA3bIBAIOT OJATOIPHUSITCTBYIONIMMU CITydai-
HOMY COOBITHIO A.

CrnyyaiiHoe coObITHE A HACTYMAaeT, KOT/Ia MPOUCXOAUT KaKOe-TH00 AIEMEHTapHOe
coObITHE, OnaronpuaTcTBytomniee coobITiio A. Ecin HU o1HO U3 OMaronpusiTCTBYIO-
IIUX COOBITUH HE MPOU30IILI0, TO HE MPOU30IILI0 U coObITHE A.

CiydaitHbie COOBITHSI MOJKHO Pa3IMUHBIM CIIOCOOOM COUYETaTh JAPYT C JPYTOM.
ITpu sTOM 00pa3syloTcs HOBBIC CiTydaiHBIC COOBITHA. MBI 00CYyIUM TpW Hamboiee
YIOTPeOUTENBHBIX ACHCTBUS ¢ cOOBITHSIMU. K HMM gacTo mpuxoguTcst oOparmaTses
IIPU BBIYHMCICHHH BEPOSITHOCTEH.

32. MpoTtuBonono>xxHoe cobbiTve. [iuarpammol dinepa

Paccmorpum kakoe-ni60 coObitue A. Kak 1 BcsikoMy coObITHIO, eMy Giaronpu-
STCTBYIOT HEKOTOPBIC dJIEMEHTAPHBIE COOBITHS. PaccMOTpUM Temephb Bee MPOUYHe djie-
MCHTapHbIC CO6I)ITI/I$I 9TOr'O OIbITa, T. €. TC, KOTOPBIC HE 6J'IaI‘Ol'IpI/I$ITCTByIOT CO6BITI/IIO
A. Cobepem 3TH dreMeHTapHbIe COObITHS BMecTe. Tak Mbl OIYYHM HOBOE COOBITHE.
OHO COCTOHT M3 TE€X AIEMEHTAPHBIX COOBITHI, KOTOpPBIE HE OJIATOMPUSATCTBYIOT CO-
ObiTHIO A. DTO COOBITHE HA3BIBACTCSI COOBITHEM, HPOMUBONOIONCHBIM COOBITHIO A.

CoObITHEM, NPOMUEON010ICHBIM COOBITHIO A, Ha3bIBAIOT COOBI-
THE, KOTOPOMY OJaronmpUsSTCTBYIOT BCE 3JIEMEHTapHBIC COOBITHS, HE

G@ ONaronpuATCTBYIONIME COOBITHIO A.
0 Co0bITHE, TPOTUBOTIONMKHOE COOBITHIO A, 0003Ha4YatoT A.
Qs Ecmu cobwitne B mpotuBononoxuo cobObituio A, . e. B=A, 10

coObITHE A TIPOTHBOTIONIOKHO coObITHIO B: A= B. TToaTomMy coObITHS
A n A Ha3BIBAIOT 63AUMHO RPOMUBONONONCHBIMU WU OONOIHEHUAMU JIPYT JUIS

Jpyra.
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

Mpumep 1. BpocaroT urpaiapHyI0 KOCcTh. PaccMoTpum coObiTne A
«BBITIANIO YHUCINO, Oombiiee 4». ITOMY COOBITHIO OJIarOMPHUATCTBYIOT
JJIEMEHTapHbIE COOBITHS «BbINIANIA TISATEPKa» M «BBINANA HIECTEPKay.
He GnaronpuarcTByIOT cOOBITHIO A ClENyIOIIME AIIEMEHTapHbIE CO-
OBITHS: «BBINIAJIA €AWHHIAY, «BBIANIA TBOHKA», «BBIMAJa TPOHUKa,
«BbImana versepka» (puc. 1). s coObiTHs A MPOTHBOMOIOKHBIM
coObITHEM A SBISETCS COOBITHE «BBITIAJIO YHCIO, MEHbIIEE HIH PABHOE YETHIPEMY.

o oo o
CoOsiTHE A ° o o
e o e o
_ ° o| [e
CoObiTe A ® ° .' °
Puc. 1

Bzanmuo TMPOTUBOIIOJIOKHBIC COOBITHS OIHOBPEMEHHO HpOPI3OI>iTPI HE MOT'YT, HO
KaKoe-T100 U3 HUX MPOUCXOAUT 00s13aTenbHo. [losTomy

P(A) + P(K) =1.
WHbIMU cllOBaMU, CyMMa BEPOSITHOCTEH B3aMMHO TPOTHUBOIOJIOXKHBIX COOBITHIA
paBHa CIUHHUIIC.
CrnenoBarenbHO,

P(A)=1-P(A) u P(A)=1-P(A).

U3 >tux dopmyn creyert, uto s Bbiuucienus P(A) nocrarouno suats P(A).
TO CBOMCTBO BO MHOTHX CITyJasix OKa3bIBACTCS TTOJIC3HBIM.

Mpumep 2. KakoBa BepOSITHOCTH TOTO, YTO TPHU OPOCAHUM ABYX HIPATbHBIX
KOCTEeH Ha HHX BBIMAACT pa3Hoe (HE OAMHAKOBOE) YHCIO OYKOB?

Pewenune. O6o3Haunm onmcanHoe coObitHe A. TIPOTHBOIOIOKHBIM COOBITHEM
ABNAETCA COObITHE A, COCTOsIIEE B TOM, YTO Ha 06EMX KOCTAX BHINAIO OMHAKOBOE
qnciio 0ukoB. CoObITHIO A 61arOMpUATCTBYIOT MIECTh 3MEMEHTAPHBIX COOBITHIA:

(1, 1), (2, 2), (3; 3), (4 4), (5 5), (6; 6).

BeposiTHOCT KaX/0T0 U3 3THX JIEMEHTApHBIX COOBITHH, KaK MBI 3HAEM, PaBHA

1
%" CnenoBarenbHO, . )
Torma
P(A)=1-PA)=1-2=2
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32. MpotueononoxHoe cobbiTHe. lnarpammbl diinepa

COOTHOIICHUS U CBSI3U MEXIY COOBITHAMHI MOXKHO H300pa3uTh C IIOMOIIBIO CXe-
MaTU4YeCKUX PUCYHKOB. Takue pUCyHKHU Ha3blBalOTCS AHArpaMMaMu Jiijiepa.

[lycth mpsMOyroibHUK M300paxkaeT Bce aneMeHTapHble coObiTusa. CoObiTHe A
n300pa3uM B BHUJE Kpyra BHYTpU NIpsSIMOYToibHUKAa. B 3TOM ciyuae ocTaBlIascs
YacTh MPSMOYTONbHUKA N300paxkaeT coObITHE A, POTHBOMONIOKHOE COOBITHIO A.

Ha puc. 2 ¢ momompio auarpamm Ditnepa H300paXkeHbI 1Ba COOBITHS: COOBITHE
A ¥ TIPOTUBOMIONIONKHOE COOBITHE A.

A

Cobbitne A CobbiTHe A, IPOTHBOTIONOKHOE
cobObITHIO A
Puc. 2

Ecim Hy)xHO n300pa3uTh HECKOIBKO COOBITHIA, TO PHCYIOT HECKOIBKO (PUTyp — ITO
OJTHOM TSt Kax1oro coObITH. [Ipu 53TOM QUTYpBI MOTYT pacioararbcsi o-pasHoMY,
MOKa3bIBasi, Kak CBA3aHbI MEXIY cO00H JaHHBIE COOBITHS.

B smom nynkme 2060punoce 0 mom, 4mo maxoe RPOMUBONOI0IHCHbIE COObL-
mus. Ewe Mot y3nanu o mom, Kaxk MojicHo uzoopar;cams cooblmus ¢ ROMOuibI0
ouazpamm Jiinepa.

Bonpochbl

1. Yto Takoe MpOTHUBOMOIOKHBIE COOBITHS?

2. O0s3aTeIbHO M COOBITHS Ha JHarpammax Diiiepa n3odpaxa-
10TCSL Kpyramu?

3. OnumuTre clIoBaMU CBOMCTBO BEPOSATHOCTEM MPOTHBOIIOJIOXK-
HBIX COOBITHH.

Ynpa>kHeHus

1. B cinygaitnom skcnepumente 20 sneMeHTapHBIX coObITHi. Co-
ObITHIO A OuaronpusTcTBYOT 12 m3 HuX. CKOJIBKO AJIEMEHTApPHBIX
COOBITHII GITArONPHUATCTBYIOT COOBITHIO A?
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

2. B HekoTopoM cilydaifHOM OITbITe MOXET Npou3ouTH coObitre K. Haiimute
BEPOATHOCTH coObITHS K, ecu BeposiTHOCT coObITHs K paBHa:

a) 04; 0)0,85; B) 0,13; r) %; 1) p. Kakue 3HaueHWst MOXKET MpUHUMATE 7

3. a) Hokaxwure, uto coObiTusi A U B He MOTYT ObITh IPOTUBOIOJIOKHBIMHU, €CIH
P(A) =0,7,a P(B) = 0,44.

6) BepositHocTh coOBITHA A paBHa 0,3, a BeposTHOCTH cobObiTHs B pasna 0,7.
O6s3atenbHO 1 coObITHSI A 1 B B3anMHO TIPOTHBOMOMOKHBI?

4. Moryt 1 ObITh IpoTUBONONOXKHBIMU coObITHS C 1 D, ecnu:

a) P(C) =0,12; P(D) = 0,78; 6) P(C) =0,14; P(D) = 0,86;
__a . _ B

B PC) =4 PO =513

r) P(C) =0,5+n; P(D)=05—n, e —0,5<n<0,5

m) P(C)=08+m, P(D)=0,8—m, tme —0,2< m<0,2;

2 152

e)* P(C) = ﬁ; P(D) = ﬁ, rie a>0,b> 0.

5. bpocatot ogHy uUrpanabHyro KocTb. CoObITHE A COCTOUT B TOM, YTO:

a) BBITIAJIa [IEeCTEePKa;

0) BBIIAJIO YETHOE YUCIIO OYKOB;

B) BBITNIAJIO YHCIIO OYKOB, KPAaTHOE TPEM.
JA1st KaXKIoTo Cirydast IepedrCIuTe JIEMEHTAPHBIC COOBITHS, OIaronpusSTCTBYIOIINE
cobbiTHio A, onmimte cobbithe A criosamu u Haiinute P(A).

6. Bpocator aBe urpanbhbie kocTu. CoObITHE A COCTOUT B TOM, UTO B CyMME Ha
HUX BBIITAJIO:

a) 2 ouka; 0) 12 oukoB; B) MeHee 4 oukoB; T) Oosiee 10 OUKOB.
JIist KaskIoro cyyast onummte cobbitue A ciopamu u Haiiaure P(A).

7. B xmacce 15 mansaukoB u 10 neBouek. M3 kmacca ciaydaifHBIM 00pa3oM BBI-
Ouparot ogHoro yuenuka. CoObitue D — «BbIOpaHa AeBOUKaY.

a) CKOJIBKO DIIEMEHTApHBIX COOBITUH ONaronpusaTCTBYIOT coObiTHI0 D?

0) UeMy paBHa BEpOSTHOCTH COOBITHSI D?

B) Onumure cnoBamu codbiThe D.

r) YUemy pasHa BepostHocTs P(D)?

8. CummerpuuHyo MoHeTy Opocunu 4 pasa. Opel IpH 3TOM MOXET BBINACTh
1, 2, 3 wm 4 paza, a MOXKET He BBIIIACTb HU pa3y. BeposTHOCTH 3THX COOBITHI
TIPE/ICTABIICHBI B TaOJHIIE:

rme o >0,6>0;

Uucno BeImageHuil opia

=

ENITE S

wlw| N

ARl W
=

BepositHOCTB
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32. MpotueononoxHoe cobbiTHe. lnarpammbl diinepa

Haiimure BepoSTHOCTD COOBITHS, TPOTHBOIIOIOKHOTO COOBITHIO:

a) «OpeI He BBIMAI HH Pasy»;

0) «open BbITIaT 0OJIEe OJHOTO pasay;

B) «pelIKa BBINIAla MEHEE TPEX Pasy;

T') «OpeJ BBITaJ HEU3BECTHO CKOJBKO pa3, HO TOYHO HE 2 pa3ay.

9* M3 kiacca BRIOMPAIOT ABYX ydeHHKoB. Onummure croBamu cobbitTue B, eciu
coObITHE B cocTouT B TOM, 4TO:

a) 00a BEIOPAHHBIX yUCHHUKA — MAJIBUUKY;

0) BHIOpaHbI YUEHUKH OJHOTO TOJA.

10* B mrocTtpe mTh HOBBIX JaMmodeK. CoObITHe A COCTOUT B TOM, UTO B TCUCHUE
roja:

a) TIEpErOpPUT XOTsI OBl OJIHA W3 HUX;

0) MeperoputT poBHO JIBE JIAMIIOYKH;

B) IEperopuT Oosiee Tpex JaMIIoUeK;

T) IEPETOPHUT MEHBIIIE YETHIPEX JIAMITOYCK.

JIs KaX10T0 M3 STUX COOBITHIA OMUIIUTE CIOBAMU COOBITHE A.

11* Ha muarpamme Diinepa (puc. 3) uzobpaxkeHnsl coObiTust A u B. Hapucyiite
JUarpaMMy B TETPaJX U BBIJETUTE HA Hell coObiTHe D, KOTOpoe COCTOUT B TOM, YTO:

a) cobbITHe A HacTynuio, a B—Her;

0) cobpiTue B nHactynuio, a A— Her;

B) HACTYNMIIO COOBITHE A;

T') HacTynmwIo coorrtue B.

Puc. 3
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

33. O6beguHeHHe coObITUM

[Tycte A u B— n1Ba coOBITHS, OTHOCSIIITUECS] K OJHOMY CIIy4aifHOMY OIIBITY. Pac-
CMOTPHM T€ 3JIEMEHTapHBIE COOBITHS, KOTOPBIC OIArONPHUSTCTBYIOT COOBITHIO A, 1 TE
3NIEMEHTAPHbIE COOBITHS, KOTOPBIE OIArONpHATCTBYIOT coObITHIO B. Bee BMecTe 3t
AJIEMEHTapHbIE COOBITHS OJIATONPHUSITCTBYIOT HOBOMY COOBITHIO. DTO
HOBOE COOBITHE HA3BIBAIOT 00bedunenuem coovtmui An B. Ero 000-
3nagaror AU B.

CoOpiTie AU B HacTynaer, ecnu HacTymaeT XOTsi Obl OIHO W3
coObiTuil A B. D10 03HauaeT, uTo HactymaeT 6o A, mudo B, nrbo
Au B Bmecre.

Mpumep 1. [lpomaBmuia BeIOMpaeT 1Ba KOCTIOMA, JUISI TOTO
- YTOOBI IMOMECTUTh WX B BUTPUHY MaraswHa. B accopTuMeHTe ecTh
a yepHble (1) n curne (C) KOCTIOMBI. DIIeMEHTapHbIE COOBITHS ITOTO
CIIy4aifHOTO OTBITa MPEACTABISIOT CO0O0M Maphl KOCTIOMOB, KOTOpbIE
MBI MOXEM YCJIOBHO 0003HAUUTh MapamMu OyKB, YKa3bIBAIOIINX I[BETA
BBIOPAaHHBIX KOCTIOMOB:

4cC, 44, CC u CH.

[MycTsh, HAapuMep, coOBITHE A COCTOUT B TOM, YTO TEPBBIH KOCTIOM YE€PHOTO IIBETA.
DTOMY COOBITHIO OJIATOTPHSTCTBYIOT dIEMEHTApHBIC COOBITHS

4UC u 44.

Co0sITne B HacTymaert, ecim BTOpoi KOCTIOM YEpHOTO IBETa; €My OJIaronpHsATCTBY-
IOT DJIEMCHTApHBIC COOBITHS

&

CY u 4U4.

O6nenuaeHnio codpiTiii AUB B 3TOM citydae OIarompHsTCTBYIOT dJIEMEHTapHBIC
COOBITHS, ONMArONpHUATCTBYIONINE XOTS ObI OXHOMY W3 IBYX coObTHii A m B, T. e.
JIIEMEHTapHBIE COOBITHS

4C, Y4 u CU.

Co6riTrie AU B cocTout B TOM, 9TO XOTSI OBI OJJH M3 KOCTIOMOB YEPHOTO IIBETA.
dopmynrpoBka OOBETUHEHHS JBYX COOBITHI YacTO BKIIOYACT B CEOS CIIOBA «XOTS
OBI».

Mpumep 2. UrpanbHyio kocTh OpocaroT nBaxabl. CoOBITHE A COCTOHUT B TOM,
YTO B MEPBBIA pa3 BBINAJIO OOJBINE OYKOB, 4eM BO Bropoil. CoOwiTue B coctouT B
TOM, YTO BO BTOPOH pa3 BEIMAIO OOJBIE OYKOB, YEM B IIEPBEIM.

Tornma cooeiTre AU B 3akirouaercst B ToM, 94T0 THOO B MEPBBIH pa3 BhIMAJIO O0JIb-
I1e, 4eM BO BTOPOH, OO0 BO BTOpOi pa3 OoJblile, 4eM B NepBblil. IHBIME cI0BaMuy,
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33. O6beauHeHUe cOOBITHM

;114213141516
2,1|12212,3|24|25|26
3;1(13,2|33|34|35]| 3,6
4,1 | 4,2 |43 | 44|45 46
51(52|53|54|55]|5,6
6;1|16;,2[6;,3|6;4|6;5]|6;6

2; 1| DnemeHTapHbIE COOBITHSI, OIArONPUSITCTBYIOIINE COOBITHIO A

3; 5| DnemeHTapHbIC COOBITHS, ONAarONPUATCTBYIOIIUE cOObITHIO B

cobeitie AU B Hactymaer, ecim mpu IByX OpOCaHUSIX KOCTH BBITIANIM HE pPaBHbBIC
qHciTa OYKoB. B m3BecTHOI Ham TaOnuIle 3IEMEHTapHBIX COOBITHII TaKOTO JKCIIe-
puMeHTa coObITHIO AU B GaronpusTCTBYIOT BCE 3JIEMEHTapHBIC COOBITHS, KPOME
3NIEMEHTAPHBIX COOBITHH, CTOAMNX Ha AUaroHanu. Ha pucyHke OnarompusTcTBYIO-
IIKe AIIEMEHTAPHbIE COOBITHS BBIACICHBI.

Ha amarpamme Ditnepa (puc. 4) mokazanbsl coobiTust A, B 1 nx oO0benuHeHme
AUB. JleBsrit kpyT m300paxaeT codsiTie A, MpaBEIid KpyT — coObITHe B, a BEIeneH-
Hast pUTypa, BKIIOJaromas B ceds oba kpyra, —3to codsitrie AU B.

AUB

Puc. 4

TouHo Tak ke, H0OABUB elle KPYrd, MOXHO H300pa3uTb OOBEIMHEHHE TpeX,
geTeIpex u 0ojee COOBITHI.

Mpui y3nanu, umo makoe 06veounenue cooblmMuil U KaK 00beounenue uzoopa-
Jcaemcea na ouazpamme Jinepa.
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

Bonpocbl

1. Uro Takoe o0beauHEHUE COOBITHI?

2. ITepBoe coObITHE — «MHuIa 000/palt JIeBYIO KOJIEHKY». BTopoe
coObITHE — «MHuiIa 0601pa NpaBylo KoJIeHKY». ONHIINTE CIOBaMH
00BEJIMHEHUE ATUX COOBITHI.

3. CoObiTHE B sBsieTcss 00beAMHEHUEM TTPOTHBOIONIOKHEBIX CO-
obiTHit A u A. KakoBa BeposTHOCTL coObITHS B?

YnpakxHeHus

1. Ha nuarpamme Diinepa (puc. 5) u3o0paxensl coobitus A u B.
B xpyrax, n300paxaromux 3Ti cOOBITHS, HAMMCAHO YMCIIO OJIaronpu-
at STCTBYIOIINX Ka’KIOMY COOBITHIO AJIEMEHTAPHBIX coOBITHI. ChemaiiTe
PHCYHOK B TETpaau U 3amTpuxyiite coobrrue AUB. Ckonbko 3nemen-
TapHBIX COOBITHI OIArONPUATCTBYIOT 3TOMY COOBITHIO?

A B A B

Puc. 5 Puc. 6

2. CoObiTuio U B X016 HEKOTOPOTO OIBITA ONaroNpUATCTBYIOT S 3JIeMEHTapHBIX
coOpITHii. CoOBITHIO V OMarompusATCTBYIOT 8 2eMeHTapHBIX coOBITHH. W3 3THX
8 ameMeHTapHBIX COOBITHI HU OHO He OnarompusTcTByeT coOBITHIO U. CKOIBKO
3NIEMEHTAPHBIX COOBITHI OnmarompusTcTByeT coobTrio U UV ?

3. CobbITuio A OnarompusTCTBYIOT 6 3IEMEHTAPHBIX COOBITHH, a coObITHIO B —
8 anemeHTapHbIX cOOBITHH. 13 3THX 8 a51eMeHTapHbBIX COOBITHH 4 O1aronpHATCTBYIOT
cpasy IByM coObiThsM. Hapucyiite quarpamMmy Difepa u OTBETBTE Ha BOIIPOCHL.

a) CKOJIBKO 3JIEMEHTAPHBIX COOBITHI OJIAarONPHSITCTBYET COOBITHIO A, HO HE OJia-
TOTIPHUATCTBYET COObITHIO B?

6) CKONBKO 3JIEMEHTAPHBIX COOBITHH OarompusTcTBYeT coObITHIO B, HO He Ona-
TONPUATCTBYET cOObITHIO A?

B) CKOJIBKO 3JIeMEHTapHBIX COOBITHI OraronpusaTcTByeT coobiTuio AU B?

4. Mosnerty OpocatoT aBaxpl. CoObiTHe A— «I1epBbIid pa3 Bbimal opes». CoObiTHE
B — «BTOpoIii pa3 BeIan open». BeimummTe 3meMeHTapHbIe COOBITHS, OIarompHsT-
CTBYIOIIME KOKAOMY M3 3TUX COOBITHIA 1 coObITHIO AU B.
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33. O6beauHeHUe cOOBITHM

5. Monety OpocatoT aBaxabl. [IpencraBsre B BUIe 00ObEAMHEHUS IBYX COOBITHIA
coObITHE:!

a) «x0Ts OBl OIMH pa3 BbINaja PeriKay;

0) «o0a pasa BbIllajia OJIHA U Ta K€ CTOPOHA MOHETHI.

6. Ha nuarpamme Diinepa (puc. 6) uzoOpaxensl coObiTist A u B. Hapucyiite
JrarpaMMy B TETpaJId M YKaXHTe Ha Hell coObiTHe C, KOTOPOE COCTOUT B TOM, UTO:

a) cobbITHe A HacTynuio, a B—Her;

0) cobbiTue B Hactynuno, a A— Her;

B) HACTYIHJIO XOTsI ObI OJHO U3 coObITHI A 1 B;

') HE HACTYITHWJIO HU OJHO W3 coObITHid A 1 B;

1) HacTymmIn 00a COOBITHSI.

Kakoe n3 coObITHii yHKTOB a)—m) siBisiercsi coobiTHem AU B? Kakoe u3 coObITHiA
MyHKTOB a)—7) siBIsieTcs coObiTreM AU B?

7. BpocaloT onHy UrpasibHyio KocTb. CoObiTHe A— «BBITIAJI0 YETHOE YUCIO OY-
koB». CoObITHe B cocrout B TOM, UTO:

a) BBIMAJIO YHCIIO OYKOB, KpaTHOE 3;

0) BBINAJIO HEUYETHOE YHCIIO OYKOB;

B) BBITIAJIO YKCIIO OYKOB, KpaTHOE 4;

T') BBIIIAJIO YHCJIO OYKOB, KpPaTHOE S.

Brimuimre Bce sneMeHTapHbIe COOBITHS, OnaronpusTcTByrone codbituio AU B.
Haiinure P(AUB).

8. Ha mmarpamme Diinepa (puc. 7) m3o0paxkensl coosituss A u B. B kpyrax,
M300paKaIONIUX 3TH COOBITHS, HAMMUCAHO YHCIIO OJArompHUATCTBYIOMIUX KaXKIOMY
COOBITHIO HIIEMEHTAPHBIX COObITHH. Beero B ombite 60 pa3mHUHBIX 3JIEMEHTAPHBIX
COOBITHH.

A B

Puc. 7

a) CKOIEKO JIEMEHTAPHBIX COOBITUI GIaronpUATCTBYET COOBITHIO B?
6) CKOJBKO IIeMEHTAPHBIX COOBITHII ONAaroNpHATCTBYET COOBITHIO A?
B)* CKOJIBKO JIEMEHTApHBIX COOBITHI OnaromnpusTcTByeT coOsrtiio AU B?
r)* CKOJIbKO 3JIEMEHTapHBIX COOBITHIA G1aronpusTcTByeT coobiTHio AU B?
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

9. Bpocarot e urpansHbie KocTH. CoOBITHE A— «Ha TIEPBOM KOCTH BBITIAsIa 1».
CobriTHe B— «Ha BTrOpoit kocTH BhIMana 1y.

a) BeimumuTte Bce sneMeHTapHbIE COOBITHS, OJaronpuUATCTBYIOIINE COOBITHIO
AUB.

06) Ectb nmu y coObituit A u B oOmiue OnaronpusTCTBYIONIUE 3JICMEHTAPHBIC
cobertua? Ecim ga, To CKOJIBKO MX?

B) Omumute cioBamu codsitne AU B.

r) Haiigure BepositHOCTh coObiThst AU B.

10. Bpocatot aBe urpanbhbie KocTH. CoObiTe U — «Ha TIepBOW KOCTH BBITIAJIO
9HCIIO OYKOB, KpatHOe 3». CoObITHE V — «HA BTOPOH KOCTH BBIMAJIO YHCIO OYKOB,
KpatHoe 3».

a) BrigenuTe mBeToM 3lieMEHTapHBIE COOBITHS, OJIATONPHSITCTBYIONINE COOBITHIO
U u V, B Tabnuiie 3eMeHTapHbIX COOBITHH;

6) Ectb nmu y coObituit U u V o0mue O61aronpusTCTBYIOIIUE dIIEMEHTapHbIE
coOnITrst? Eciu 1a, TO CKONBKO UX?

B) Ommmmmmte cinoBamu coositre U UV,

r) Haitnure BepostHOCTH cobbrThs U UV.

11. Bbpocator aBe urpanbhbsle kocTu. CobObitne K — «Ha mepBoif KocTH BBIMA-
JIO YETHOE YUCIIO O04YKOB». CoObiTHe L — «Ha BTOPOH KOCTH BBINAJIO YETHOE YHUCIIO
OYKOB».

a) BrimenmTe B TabnmIle 3JIEMEHTAPHBIX COOBITHI TOTO OMBITA AJIEMEHTApHEIC
coObITHS, OnaronpusTcTByromme coobrtusam K u L.

0) Ectb mu y cobbituii K u L o0mume snemenTapubie coobiTus? Ecnu na, To Kakue
OHM U CKOJIBKO UX?

B) Onmmute cinoBamu coobitne K UL.

r) Haiinmure BepostHOCTH coObITHs K U L.

12* JloKaKuTe, 4TO JUIS JH0OBIX COOBITHI A 1
B BepHo, uro P(AUB) > P(A) u P(AUB) > P(B).
A B 13* Ha mmarpamme Diinepa Ha puc. § moka-
3anbl coObiTHs A, B u C. Hapucyiite nuarpaMmmel,
n300pakaromme coObITHE:

a) AUB; 6) AUC; B) AUB; r) AUBUC;

1) AUBUC; e) AUBUC; x) AUBUC;

3) AUBUC.

Puc. 8
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34. lepeceueHue cobbITHI

34. NepeceueHue cobbITUM

Bossmem mBa coOpitus A u B. IIpenmonoxnm, 910 €CTh dJIeMEHTapHBIE COOBI-
THsl, OIarONPUATCTBYIONIME U cOOBITHIO A, U coObITHIO B. B3siB Bce anemeHTapHbIC
COOBITHS, KOTOPBIE OIATONPUATCTBYIOT U COOBITHIO A, U cOOBITHIO B, MBI Momy4ynm
HOBOE COOBITHE. DTO HOBOE COOBITUE HA3BIBAIOT nepeceuenuem codvimuit A u B.
Ero o6o3nauaror AN B.

Co6riTrie AN B HacTymaet, ecinu HacTymaoT 00a coOsTist A n B.

Ecnu coOpitis A u B He uMeroT o0mux OJaronpHsTCTBYIONINX 3JIEMEHTAPHBIX
COOBITHH, TO OHM HE MOTYT HACTYHNHTh OJHOBPEMEHHO B XOJE OJHOTO U TOTO XK€
omnblTa. Takue cOOBITUSI HA3BIBAKOT HECOGMECIHBIMIL, & UX TIEPECCUCHUE — nycimoe
coovtmue. OHO 0003Ha"aeTcst cuMBoiioM . MoxkHO Harmcate ANB = &.

BeposiTHOCTD  TIepecedeHnss HEeCOBMECTHBIX coObituii paBua 0: P(ANB) =
=P(@)=0.

Mpumep 1. Bepremcs Kk mpomaBuIuiie, BBIOMpAromiel JBa Ko-
- CTIOMa A7l BUTpUHBL. HarmoMHUM Bce 37€MEHTapHbIE COOBITHS ITOTO
a OIIBITA:

4c, 44y, CC u CU.

[lycte coObiTHe A, KaK M MPEXIE, COCTOUT B TOM, YTO MEPBBIA KO-
CTIOM YEpHOTO I[BETa. DTOMY COOBITHIO OJIATOIPHUSTCTBYIOT DJICMEH-
TapHbBIC COOBITHS

4UC u 44.

CoGrITHE B «BTOPOIT KOCTIOM YEpHOTO I[BETA)» HACTYIIACT MPH IEMEHTAPHBIX COOBI-
THSIX
CY u 44.

INepecedenuro cobprTrit AN B OmaronpuaTCTBYeT eTUHCTBEHHOE IIEMEHTApHOE CO-
obrTre Y4.

CobbiTre AN B cocrout B TOM, 4TO 00a KOCTIOMa YE€PHOTO IIBETA.

Mpumep 2. CoObiTHS «8 MapTa MPUXOIUTCS HA TIATHHILY» U «8 MapTa MpHXO-
IUTCSL HA CyOOOTY» SIBISTIOTCS HECOBMECTHBIMH B OJJTHOM H TOM K€ TOIY.

Mpumep 3. Bpocaror aBe urpanbhbie kocTH. CobbiTHe A— Ha MEPBOW KOCTH
BBINaNIO0 MeHbIIe 3 04KOB. CoObITHE B—Ha BTOPO# KOCTH BBINAjI0 MEHbIE 3 OYKOB.

Torna coOpiTue AN B 3aKkiIroyaercs B TOM, YTO Ha KaKJOH KOCTH BBINAJI0 MEHBIIIE
3 ouKoB (TabIUIA dJIEMEHTAPHBIX COOBITHI MPUBEICHA HA CIICAYIOUICH CTPAHUIIE).

Cob6riTrie AN B MoxkHO M300pasznTh Ha Auarpamme Dinepa. UToObI n300pa3uTh
3TO COOBITHE, HYKHO 3aIITPUXOBATh OOIIYIO YacTh (GUryp, n300pakarommx COOBITHSI
A u B (puc. 9).
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

;1|12 1,3|1L,4|1,5] 1,6
2,122 |23|24|2,5]|26
31(132|33|34|3,5]| 3,6
4:1 4,2 | 4,3 |44|45)| 46
51|52 |53|54|55]|56
6;1|6;2|6;,3|6;,4|6,5]|6;6

OnemMeHTapHBIE COOBITHUS, ONArONPUATCTBYIOMINE COOBITHIO A
OnemeHTapHbIe COOBITHS, ONaronpusTCTByIOIUE coObITHIO B
OneMeHTapHbIE COOBITHUS, ONArONPUATCTBYIOMNE 000UM COOBITUSIM

Puc. 9

JobaBuB emie Kpyru, MOXHO 3alITPUXOBaTh (GUTypy, H300pakarollyro nepece-
YEHHUE TPEX WU 0ojiee COOBITHIA.

Dmom nyHKm noceauien pacckaszy 0 mom, Ymo makoe nepeceuenue coovlmuil
U Kak ezo uzoopazums na ouazpamme Jiiiepa.

Bonpochbl

1. Uro Taxoe mepeceyeHne CoOBITHIA?

2. IlepBoe cobbITHE — «Mutia 000/pal JeByto KOJIeHKY». BTopoe
coObITHE — «MHumIa 0601pa MpaBylo KOJIEHKY». ONHIINTE CIOBaMH
TePECeUeHUE ITUX COOBITHH.

3. Kakue coObITHSI Ha3bIBAIOTCS HECOBMECTHBIMU?
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34. lepeceueHue cobbITHI

YnpakHeHus

1. Bpocarot onHy urpanbHyto kocTh. CoObiTre A— «BBITIANIO YET-
HOe 4ucio oukoBy. CoObiTHe B 3akiroyaercs B TOM, UTO:

" a) BBIIAJIO YHCIIO OYKOB, KpaTHoe 3;
S 0) BBIMANIO YHCIO OYKOB, KpaTHOE 4;
B) BBIINAJIO YHCJIO OYKOB, OoJibliee 4;

T') BBITIAJIO YHMCIIO OYKOB, MEHbIIEE 3.

J1s KaKAoro ciaydast BRITUIINTE 3IEMEHTAPHBIE COOBITHS, COCTAaBISIOIIUE CO-
osrrne AN B, u Haiigure P(ANB).

2. Bpocaror nBe mrpanpHble KOcTH. CoOBITHE A — «Ha MEPBOW KOCTH BBIITAIIO
MeHbIne 3 04koBy. CoObITHEe B— «Ha BTOPOIl KOCTH BhINaiIo 0oJbIne 4 OYKOBY.

a) [Tomp3ysick TabIUIEH IEeMEHTAPHBIX COOBITHI 3TOTO OIBITA, BBIICIUTE IIBE-
TOM BCE 3JIEMEHTApHBIC COOBITHS, OIaronmpHusTCTByIoNIHe coObTHsIM A, B 1 ANB.

6) Omuumre cnoamu coosite ANB. B) Haitaute P(ANB).

3. U3 kiacca ciryqaifHBIM 00pa3oM MOCIIeJOBATEIFHO BEIOUPAIOT IBYX YICHUKOB.
CoObiTie D — «repBblii BEIOpaHHBIM YYeHHUK — JeBouka». CoObitne C — «BTOpOH
BBIOpAHHBIA YUEHHK — JIeBoukay. OmmmmmTe cnoamu coosrtist DUC u DNC.

4. 13 xmacca ciy4aifHeIM 00pa3oM IMOCIIEI0BAaTEIbHO BEIOMPAIOT IBYX YUCHUKOB.
CoObiTue A— «TiepBblil BEIOpaHHBIA yueHHUK — feBoukay. CoObiTne B — «cpenu BbI-
OpaHHBIX YYEHHMKOB €CTh TOJBKO OHA JeBOuKa». ONUIINTE CIOBaMU OObEINHEHHE
U TIepecedeHme dTUX COOBITHIA.

5. W3 ximacca cirygaifHBIM 00pa3oM MOCIeA0BaTeIFHO BEIOMPAIOT ABYX YICHHUKOB.
CoObITHEe A— «TIepBBIN BEIOpAHHBIH yueHUK — AeBouKay. CoobiTre C— «BTOPOI BBI-
OpaHHBIN y4YeHUK — Manbuuk». ONUIINTEe cIoBaMH OOBEAMHEHHE U TepeceucHHe
9THX COOBITUH.

6. CobbiTHe C— «I10 HOpOTE M3 IIKOJIBI TOMOH BaM BCTPETHTCS YCpPHAST KOIITKA.
Co0biTre D — «110 Topore U3 MIKOJIBI JIOMOH BaM BCTPETHTCA 371ast coOakay. Omnuimre
CIIOBaMH OOBEITUHEHHE U NEPECCUCHNE ITUX COOBITHI.

7. CobbiTne M — «Bac 3aBTpa BBI30OBYT K JOCKE HAa ypoke MareMaTHkmy. CoObl-
tHe G — «Bac 3aBTpa BBI3OBYT K JOCKE Ha ypoke reorpadum». ONHIINTE CIOBAMU
00beIMHEHNE M TIEPECEUCHHE dTHX COOBITHI.

8. B xome HEKOTOPOTO OMBITa COOBITHIO A OIAaroNpHATCTBYIOT 6 IIeMEHTapHBIX
coObITHH, coObTHIO B — 8 amemenTapubix coObrtuil. [Ipn 3TOM 2 smeMeHTapHBIX
coObITHST OnaronpusaTcTBYOT coObITHIO AN B. CKOJBKO 2eMEHTapHBIX COOBITHIA
OJaronpUATCTBYET COOBITHIO:

a) «coOpITe A HacTymaeT, a B—uer»; 0) «cobbitue B nHactymaer, a A—HeT».

Hapucyiite nmarpammy Oiiiepa, Ha KOTOpPOH B KaXkI0H M3 00pa30BaBIIUXCS
GUryp yKaXXWTe YUCIO 3JIEMEHTapHBIX COOBITHH, OIarOMPHATCTBYIONINX COOTBET-
CTBYIOIIIEMY COOBITHIO.
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

[Tonp3ysick pHCyHKOM, OTBETBTE€ Ha BOIPOC: CKOJIBKO JIEMEHTAPHBIX COOBITHIH
OnaronpuaTcTByeT coobiTHIO AU B?

9. B xo1e HEKOTOPOTO OIBITa COOBITHIO A OIArONPHUATCTBYIOT 6 3JIeMEHTAPHBIX
coObITHH, coObITHIO B — 8 anmemenrtapubix coObiTHid. 10 2reMEeHTapHBIX COOBITHI
OaronpuATCTBYIOT COOBITHIO AU B. CKOITBKO 271eMEHTapHBIX COOBITHI OIaronpHsT-
CTBYET COOBITHIO:

a) «coOwiTHe A HactymaeT, a B—uer»; 0) «coObiTue B Hactymaet, a A— HeT»;

Hapucyiite nuarpammy Diinepa, Ha KOTOpOW B KaXJI0W M3 00pa30BaBIIUXCS
Guryp yKaxxure 4HMcIO DIEMEHTApHBIX COOBITHH, OJIaronpUsATCTBYIOIIUX COOTBET-
CTBYIOIIIEMY COOBITHIO.

[Tonp3ysick pHCyHKOM, OTBETBTE Ha BOMPOC: CKOJIBKO AJIEMEHTAPHBIX COOBITHIH
OraronpuaTcTByeT codbrTrio AN B?

10. 3amumute ¢dopMynoil cobbITHe, M300paXEHHOE Ha AuarpaMme Oiinepa
(puc. 10).

A B A B

a) 0)
Puc. 10

11. 3anummre ¢opmynaoil coObITHE, M300paKEHHOE Ha JauarpamMe Oiepa
(puc. 11).

A B A B

Puc. 11
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35. HecoBmecTHbie cobbiTusi. MpaBUNO CNOXKEHNsI BEPOSATHOCTEH

12. N306pasute Ha nuarpamme Diinepa coObITHE:

a) ANB; 6) ANB; B) ANB; r) ANB.

13. Nokaxwute, uto P(ANB) < P(A) u P(ANB) < P(B).

14* M3o6pasure Ha auarpamme Diiiepa coObITHE:

a) ANBNC; 6) ANBNC; B) ANBNC; r) ANBNC; o) ANBNC.
15* H3o0pa3ute Ha quarpamMme Diiiiepa coObITHE:

a) AN(BUC); 6) AU(BNC); B) AN(BUC); 1) AN(BUC); 1) An(BUC);
e) AU(BNC); x) AU(BNC); 3) AU(BNC); u) AU(BNC).

16* C nmomoripto auarpamMm Jilepa J0KaKUTe PaBEHCTBO:

a) (AUB)N(ANB) = (ANB)U(ANB);

6) AN(BUC) = (ANB)U(ANC); B) AU(BNC) = (AUB)N(AUC);

r) ANB=AUB; 1) AUB=ANB.

35. HecoemecTtHble cobbiTua. MpaBruno cno)xeHus BepoATHOCTEH

Mer1 3HaeM, 9To ecinu coObiTust A 1 B He mMeroT o0mux OnaronpusITCTBYIONINX
ANIEMEHTAPHBIX COOBITHIA, TO OHH HE MOTYT HACTYIIHTH OJHOBPEMEHHO B XOZIE OHOTO
Y TOTO ke omnbiTa. Takue coOBITHSI MBI Ha3BaJIM HECOBMECTHBIMH. HarmoMHuM, 4TO B
9TOM CIIydae TOBOPST, YTO BEPOSTHOCTh OJHOBPEMEHHOTO HACTYIUICHHUS COOBITHIA A
u B pasna 0, u mumyt P(ANB) = 0.

Mpumep. UrpanbHyto kocTs Opocaror aBaxasl. CoObiTue A co-

- CTOWT B TOM, YTO B IEPBHI pa3 BBHIMAIO OOJBIIC OYKOB, UM BO

a Bropoii. CoObiTe B cocTouT B TOM, 4TO BO BTOpPOH pa3 BHINAIO
OOJIBIIIE OYKOB, Y€M B IEPBBIA. Bhienum B TabuIle dJIeMEHTAPHBIC
COOBITHS, OTArONPUATCTBYIOMINE KAXKIOMY U3 3THX COOBITHIL.

;114,213 1;,4|1,5|1,6
2,112,223 (24|25]|26
31(132|33[34|35]| 3,6
4,1 | 4,2 |43 |44|45| 46
515 2|53|54|55]|5,6
6;,1|16,2[6,3|6;,4|6,5]|6;6

2; 1| DnemeHTapHBIE COOBITHSI, OIArONPUSATCTBYIOIINE COOBITHIO A

3; 5| DnemeHTapHbBIC COOBITHUS, OIATOMPUATCTBYIOIINE COOBITHIO B
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

OO0mMX 31eMeHTapHBIX COOBITHI y coObITHI A 1 B HeT. D10 erko oOBsICHUMO:
HE MOXET CIIYYHUTHCS TaK, 4TO B TIEPBBIA pa3 BbIMAJI0 OOJbIIE, YeM BO BTOPOH, U B
TO K€ BpeMsI BO BTOPO# pa3 BbITNIAI0 OoJbIie, 4eM B iepBblil. CoObiTus A u B B 3TOM
OTIBITE HECOBMECTHBI.

BaxHbIM CBOHCTBOM HECOBMECTHBIX COOBITHH SIBJISETCS TO, YTO JUIsI HUX CHpa-
BEIITUBO NPAGUIIO C/IOHCEHUA 6EPOAMHOCHEN.

BeposTHOCTh 00BEIMHEHNS HECOBMECTHBIX COOBITHH paBHA CyM-
M€ UX BEPOSTHOCTEN:

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

Qs B vacTHOCTH, BO3BpaIIasich K NpUMepy ¢ KOCTIMH, BUIUM, YTO
_ _15_5
P(A) =P(B) = %= 12

Torma BepositHOCTH coObITHsT AU B paBHa

IMomuepkueM, uto popmyaa P(AUB) = P(A) + P(B) Bepna ToabKo 17151 HecoB-
MECTHBIX COOBITHIA.

HecoBmecTHble cOOBITHS M300pakaloTCsl Ha AMarpamme Jiiepa ¢ TOMOIIbIO
JIByX Herepecekaromuxcs guryp (puc. 12).

Puc. 12

30ech ckazano, umo necoemecmmuble cOObIMUA —IMO Me COObIMUL, KOMOPbIE
He MOoZym HACMYRUmMb 8 00HOM U mom dice onvime. Kpome mozo, menepo mut
3Haem hopmyny eepoamuocmu 00beOUHEHUs HECOBMECHIHBIX COObLIMUIL.
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35. HecoBmecTHbie cobbiTusi. MpaBUNO CNOXKEHNsI BEPOSATHOCTEH

Bonpocbl

|. OnummuTe CclioBaMHU MpPaBWIO CIOXKEHHUS BEPOSTHOCTEH JUIsS
HECOBMECTHBIX COOBITUH. 3anuiure GOpMYITy CIOKEHHUSI BEPOSITHO-
CTEH JBYX HECOBMECTHBIX COOBITHI.

2. Kak HecoBMeCTHBIC COOBITHS M300pa)kaloTCsl Ha JHarpammax
Oiinepa?

Ynpa>kHeHus
@ 1. Bpocaror omHy urpaipHyro KocTh. CoOBbITHE A— «BBITIANIO YET-
HOE Ynciio 04koB». CobObiTne B — «BBIMano umcimo 04KoB, KpaTHOE
"N TIATHY.
< a) SIpnsirorest u coObitust A u B HecoBMecTHBIMU?
0) Mcnonb3yss mpaBUIIO CIIOXKEHHUS BEPOATHOCTEH, BBIYUCIUTE

P(AUB).

2. bpocatot ojiHy UTpaibHYI0 KOCTh. CoObITHE A— «BBITIAJIO YETHOEC YUCIO 0Y-
KkoB». CoObITHE B — «BBIMMAIO YHCIO0 OYKOB, MEHBIIIEE 4.

a) SIBnsitorest iu coObiThst A 1 B HecoBMeCTHBIMU?

0) Onumure cnoBamu cooOsitTre AU B.

B) Boruncinre P(AUB).

3. CoOwitust U 1V HecoBMmecTHBI. Halijiute BepoSATHOCTh MX OOBETUHECHNUS, SCITH:

a) PU)=0,2, P(V)=0/4; 6) PU)=0,5, PV)=0,2;

B)PU)=1-a,PV)=1-B,mme 0<a<1,0<P<K]

r) PU)=a?+ab+b? PV)=ab,mmea>0,b>0,a+b< 1

4. Moryt nu coObitust A 1 B OBITH HECOBMECTHBIMH, €CIIH:

a) P(A)=0,6,P(B)=0,5; 6) P(A)=0,1, P(B) =0,7; B) P(A)=a, P(B) =2—a;

r) P(A) = P(B) %; n) P(A) = P(B) = £?

5% Snsitotest mu coObITHst C 1 D MIPOTHBOMONOKHBIMU, €CITH OHH HECOBMECT-
HBI U:

a) P(C) = 0,6, P(D) = 0,3; 6) (CUD) =0,75; B) P(C) = 0,2, P(D) = 0,8;

NPC) =-2FL pD)= 2 _ reaz0?
2(a+1) (a+1)

6. Cobbrtust A u B HecoBmecTHbI. JJokaxure, uto B = A, eciu:
2. 12
2) P(A) = -2 PB)=-P . 6)pa)= EL0 pE)= 2D _.

a+p’ T a+p (a+0)2’ " (a+b)?’
2 2
oA 2

7*. Tlonb3ysich quarpaMmoit Jiinepa, T0KaKHUTE, YTO HECOBMECTHBI COOBITHS:
a) Au ANB; 6) ANBu ANB.
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

8* Tlomp3ysich auarpaMMol Oiiepa, JOKaKUTE, YTO HECOBMECTHBI COOBITHS
ANB, ANBu ANB.

9% Tlonp3ysich pe3ynbTaraMy 3aJaHuid 7 U 8§, TOKaKUTe, UTO:

a) P(AUB) = P(A) +P(ANB);

6) P(AUB) = P(ANB) + P(ANB) +P(ANB).

36. ®opmyna cnoxkeHUs BepOSATHOCTEM

Ecnu coObiTust Au B He SIBISIOTCS HECOBMECTHBIMH, T. €. MOTYT 00a HACTYIIHUThH B
pesysbTare OmbITa, TO K HUM Henb3st npumenutsh Gopmyny P(AUB) = P(A) + P(B).
Mpumep. bpocarot 1Be MpaBUIIbHBIE UTPaTIbHBIC KOCTH. COOBITHE
- A— «Ha TIepBOil KOCTH BBINTAN0 MeHbIIE 3 04koBy». CoObiTne B— «Ha

a8 @ BTOpPO# KOCTH BBINAJIO MEHBIIE 3 OUKOBY.
1,111,213 1L4|1L5| 16

2,122 2,3|24|25]|26
31(32|33|34|35]| 3,6
4:1 | 4,2 | 43| 4,4|45| 46
51|52|53|54|55]|56
6,1 6;2|6,3|6;,4|6,5]|6;6

OnemeHTapHbIE COOBITHUS, ONArONPUATCTBYIOMINE COOBITHIO A
OnemeHTapHbIe COOBITHS, ONaronpusTCTByIOMuUE coobITHIO B
OreMeHTapHble COOBITHS, OIArompUATCTBYIONIME 0O0OUM COOBITHSIM
CoOpITHIO A GIaronpusITCTBYIOT 12 sanmemMeHTapHbIX coObITHi. CoObITHIO B TOXKE
OaronpuATCTBYIOT 12 sanemMeHTapHbIX coObIThil. CoObITHI0 AU B GraronpusTcTByIOT

20 srieMeHTapHBIX COOBITHI.
IToaTomy

_ 2 _ 12 _ 20
P(A) = %6’ P(B) = %6’ P(AUB) = 3%
U, OYEBHIHO,
P(AUB) # P(A) + P(B).
[Monywaercsi, uto popmyny P(AUB) = P(A) + P(B) st 31X coObITHii mpume-

HATH Helb3s. Kak ObITh B 9TOM cityuae?
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36. Popmyna cnoxkeHUs BEpOATHOCTEH

Bocnosnp3yemcst iuarpammoit Ditiepa u u300pa3um aBa codbitus A u B, y koTo-
PBIX €CTb 00IIue OIarompUsTCTBYIOIIUE IeMEeHTapHbIe coObITus (puc. 13). Taxue
COOBITHS HE SIBJISIOTCS HECOBMECTHBIMH.

A B

Puc. 13

Paccmorpnm Takue coObITHs: codiTHe C— «HacTymmio A, HO He HacTymwio By
u cobbitne D — «Hactymmno B, Ho He Hactymmino A». Ha amarpamme BUIHO, 4TO
co0bITus C 1 AN B HECOBMECTHBI, MOCKONBKY COOTBETCTBYIOIINE (PUTYPBI HE UMEIOT
obmmx Touek. Bmecre 3T cobbiTus 00pa3ytor coobsitue A. IloaToMy 1o mpaBuiTy
CIIOXKCHUS BEPOSITHOCTEH JJIS1 HECOBMECTHBIX COOBITHH HaXOIIUM:

P(A) = P(C) + P(ANB).

Touno Tax e nonysaem P(B) = P(D) + P(ANB).
CnoXuB 3TH PaBEeHCTBA MOWICHHO, IOIYYHM

P(A) +P(B) = P(C) +P(D) + P(ANB) + P(ANB).

Cob6ritast C, D u AN B HecoBMmecTHBI U 00pa3yioT codsitne AU B. [omydaem
bopmymy

P(A) +P(B) = P(AUB) + P(ANB),
OTKyJ1a
P(AUB) = P(A) + P(B) — P(ANB).

BriBenennas ¢opmyna cripaBemuBa s TIOOBIX COOBITHH.
BeposiTHOCTh 00BETUHEHHS JIBYX COOBITHI paBHA CyMME HX Be-
POSTHOCTEI MUHYC BEPOSITHOCTb IEPECEUEHHUS.

B smom nynkme mul evigenu opmyny, ¢ noMouiblo KOmMopou MoiHcHO HAil-
mu 6eposmHoCcHb 00beOUHeHus 06yx JI00bIX coOblmuUil, He 00A3amenbHo
Heco8MeCHHBIX.
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Bonpocbl

1. OnuiuTe cI0BaMy MPABUIIO CIIOKEHUS BEPOSITHOCTEH JIs1 TPO-
U3BOJIBHBIX COOBITUI U HamUIIMTE (HOPMYITY.

2. Cnpasennusa 1 dopmyna P(AUB) = P(A) + P(B) — P(ANB)
IUTS HECOBMECTHBIX COOBITHIA?

YnpakHeHus
1. Beraucnute P(AUB), ecnu:
a) P(A) =08, P(B) = 0,6, P(ANB) = 0,4;
" 6) P(A) = 0,5, P(B) = 0,6, P(ANB) = 0,3.
Q 2. Beruucnmre BEpOsSTHOCTD TepeceucHus coOsTiid A u B, ecom:
a) P(A) =0,8, P(B) =0,6, P(AUB) =0,9;

6) P(A) =0,5, P(B) = 0,6, P(AUB) =0,8.

3. Moryt i cobertust C u D Geite Takumu, uyro P(C) = 0,6, P(D) = 0,7 u
P(CND)=0,1?

4. M3BectHo, uto P(A) = 04, P(B) = 0,8 u P(ANB) = 0,2. Jlokaxwure, 410
coObITHe AU B sIBISIETCSL TOCTOBEPHBIM.

5. BeposTHOCTH TOTO, YTO MO JOPOTE U3 IIKOJIBI JOMOI BBl BCTPETHTE UCPHYIO
komky, pasHa 0,1. BepoaTHOCTB TOTO, YTO MO JOPOTe U3 HIKOJIBI JOMOI BB BCTPETUTE
3yto cobaxy, paBHa 0,4. BeposTHOCTH TOTO, YTO BaM BCTPETATCS M UepHas KOIIKA,
u 31as cobaka, paBHa 0,04.

a) Haiimute BEpOSTHOCTh TOTO, YTO BaM BCTPETHTCS XOTSI OB OJHO U3 3THX
KUBOTHBIX.

6) Haiinute BEepOATHOCTH TOTO, YTO BBl HE BCTPETUTE HHU YEPHYIO KOIIKY, HH
3IIyI0 CO0aKYy.

6. BeposTHOCTH TOTO, YTO Bac BBI3OBYT 3aBTpa K JOCKE HA IEPBOM YPOKE, paB-
Ha 0,1. BeposTHOCTH TOTO, YTO 3aBTpa BAac BBI3OBYT K JIOCKE Ha BTOPOM YpOKE,
pasna 0,3. BeposiTHOCTB TOTO, UTO BAaC BBI3OBYT 3aBTpa M Ha MEPBOM, U Ha BTOPOM
ypoxkax, pasaa 0,03. Haiigute BeposTHOCTh TOTO, YTO Bac 3aBTpa:

a) BBI3OBYT XOTS OBl HAa OJJHOM M3 JIBYX MEPBBIX YPOKOB;

0) He BBI30BYT HU Ha OJHOM U3 ABYX HEPBBIX YPOKOB.

7* Tomp3ysck auarpammoit Diiepa s coobrtnii A, B u C, nokaxure hopmyny
CITOXKECHUSI BEPOSITHOCTEH IS TpEX COOBITHIA:

P(AUBUC) =P(A)+P(B)+P(C)—P(ANB)—P(ANC)—-P(BNC)+P(ANBNC).
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37. CnyuaiHblii BbiGOp

37. CnyuaitHbii BbIOOp

B 3ajauax mpeablIyIIero MyHKTa Mbl BCE BPeMsI UMEIH JIENIO CO CIIyJalHbIM BbI-
06opoM OJHOro mpenMeTa U3 Heckoabkux. Hampumep, B kopoOke MATh KapaHJalei
pa3HBIX IBETOB. He 3ammsampiBas B KOpOOKY, BO3bMEM IIEPBEIH IMTOMABIIUICS KapaH-
nanr. Dto Oyner eévidop Haydauy. BeiOop Hayaady o3HadaeT BHIOOP 0e3 KaKuX-Tr0o
npeanodTeHuit. Beibop Haygady BXOAUT KaK 4acTh BO MHOTHE UIPBI: HayJady BBIOH-
paroT OOYOHOK ¢ HOMEPOM IIPU MTPE B JIOTO; Haylady BHIOMPAIOT KapThl BO MHOTHX
KapTOYHBIX UTpax; B JIOTEpEAX HayJady BHIOMPAIOT HOMEpa BBIMTPHIIIHBIX OUJIETOB
UT I

B coyuonozuueckux onpocax BeI00p Haygady UCTIONB3YeTCS TSI (POPMUPOBAHIIS
TPYIIIBI OIpanIuBaeMbIX Jroeil. [Ipn KoHTpose KadecTBa BBITYCKaeMOi IPOTyKIINH
TaKXe HUCTIONB3YyeTCs BHIOOP Hay/ady, 9TOOBI COKPATUTh 3aTPaThl KOHTPOJIS.

Br160p Hayauy Ha3bIBAIOT TAKXKE CIYUAUHBIM 6bLOOPOM.

Onpepenenuve. Cryuaiinblil 66100p OTHOTO TIPEJMETa U3 TPYII-
Il — 3TO BBIOOP, ITPU KOTOPOM BCE NMPEIMETH UMEIOT PABHBIE LIAHCHI
G@ OBITH BEIOpAaHHBIMHU.

Ecnu rpynmna —»53To ynmoMsHyTbIe 5 KapaHAamei, To KaXabli Ka-

~ $  panpam MOXeT ObITh BBIOPaH C BEPOATHOCTBIO % Ecnu B rpynne N

MIPEAMETOB, TO MPH CIYIaHHOM BEIOOPE KaXKIBIH M3 HUX MOXKET OBITH

BBIOPaHHBIM C BEPOSTHOCTBIO %

Bri6op Haygady MBI paccMaTpuBacM KakK Pa3HOBUAHOCTh CIyYalHOTO OIBITA C
PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUAMH. DJIEMEHTAPHBIM COOBITUEM B Ta-
KOM OTIBITE SIBIISIETCS M3BJICUCHUE OJHOTO TPEIMETa U3 TPYIIIHL.

[Tocne BrIOOpa Haymady OAHOTO MpEIMeTa CIIydalHBIH BBIOOP MOXKHO HPOTOI-
KHUTB: U3 OCTABIIUXCS TPEIMETOB BEIOPATh €I OIUH. 3aTeM M3 OCTABIINXCS MpPe-
METOB CIy4aifHO BBIOpaTh Tpetuil u T. A. CoOpaHHYIO TaKUM CIIOCOOOM TpYIITy
HAa3bIBAIOT CIYUAHOI 6b1OOpKOIl. UNCIIEHHOCTh BBIOOPKH OOBIYHO Ha3HAUAIOT 3apa-
Hee.

Ciry4aliHyro BEIOOPKY MOXKHO MOJIyIHTh HHade: cpas3y BBIOpaTh Haygady U3 00-
el COBOKYITHOCTH HY)KHOE YHCIIO IIPEeAMETOB. J[Ba KapaHJamia W3 TISITH MOXKHO
BBIOMpATh HayJady OJUH 3a APYTUM, & MOXKHO B3STh Haynaudy JBa KapaHjalla cpa-
3y. 3amMedaTenabHO, YTO B 000MX ClIydasiX BEPOSITHOCTh BBIOOpPA KaKUX-HUOYIb JBYX
OIpE/ICTICHHBIX KapaHalleil BMecTe OJMHAKOBA.

OTMmeTHM, YTO OpPraHM30BaTh ACHCTBUTEIBHO CIy4aifHBIN BEIOOp HE mpocTo. s
3TOTO HAJ0 MPUHAMATH CIICIHANBHBIC MEphl: OpocaTh >KpeOuii, NCIIOIB30BaTh CIIe-
[UAJIbHbIC TAOIUIIB! CITyYaifHBIX YHUCEN U T. L.
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Ecnm BBIOOp «Kak TMOMaiio» MOPYYHUTH YENOBEKY, TO BBIOOP HE OKaKeTCs CIy-
YyaiHbIM. MHOTOYUCIIEHHBIE ONBITHI [I0KAa3aJld, YTO PABHOMEPHOIO PACIpEAEICHHUs
LIaHCOB IIPY 9TOM He moiydaercs. Hampumep, eciayu 4elloBeK IBITAeTCs 110 CBOEMY
Pa3syMEHHIO OCYILECTBUTH CIlydailHblil BHIOOpP YUEHHKA U3 CIHCKa Kjacca, TO dallle
BCEro LIAHChl YYEHUKOB, CTOSILUX ME€PBBIMH U MOCIEIHUMH B 3TOM CIIHCKE, OyIyT
HUXKE, YEM Y OCTAJIbHBIX.

B smom nynkme 00vacnanocs, umo maxoe Cy4aiHblil 6b100p u 20e OH npu-
menaemcea. Ewe mul y3nanu, umo cywjecmeyiom cneyuaibiolie Memoost 011
nposedenus cayuainozo evloopa.

Bonpochbl

1. YTto Ha3BIBAIOT CIIy4aiHBIM BEIOOpOM?

2. BpocaloT npaBUIbHYIO UTPAIbHYIO KOCTh. MOXKHO JIM CYUTATh
TaKO¥ croco0 ciIy4ailHBIM BBIOOPOM OJHOW W3 €€ rpaHeii?

3. bpocaroT npaBuiIbHYI0 MOHETY. MOXKHO JIM CUUTATh TaKOH CII0-
co0 cirydaifHBIM BBIOOPOM OJTHOM M3 €€ CTOPOH?

4. SIBnsiercst M BHIOOP CaMOTO BBICOKOTO YUCHHKA B KJIAcCe CIIydalHBIM?

5. I'pynma neTteil cOCTOWT M3 JBYX MAJIBUMKOB M YEThIpeX jaeBodek. M3 rpyn-
Bl PN Hay[ady BBIOpaTh Mampdrka. KakoBBI TIPH 9TOM IIAHCHI IEBOUYCK OBITH
BBIOpAaHHBEIMU? MOYKHO JI CUHTATh ATOT BBIOOP CIIyYailHBIM BBIOOpPOM peOCHKa W3
rpynsl?

6. IlpuBenute mpuMeps! CIydaifHOTO BEIOOpA.

7. Yto Ha3bIBAIOT BBIOOPKOM?

8. Uro Takoe mocienoBaTeabHbIi criocod GopMupoBaHus BEIOOPKU?

9. 3auem mst popMHpOBaHUS BHIOOPKH HYKHBI CIICIHABHBIC TPHEMBI CITyJai-
HOTO BBIOOpA?

I'IpaKTuquKoe 3apaHue

Lenp uccaenoBanus. YCTaHOBUTh, MOXKHO JIM CYUTAThH MEPBYIO MPHILIEINIYIO B
ronoBy nudpy ot 0 10 9 ciayuaiHOi.

Xonx uccaenoBanus. B kiacce MODKHO MPUCYTCTBOBATh 1O KpakiHei mepe 20
yaamuxcst. Kakaplid y4eHHK, TPUTOTOBHB 3apaHee JIMCTOK OyMard W pydKy, IO
KOMaHZE YYNTENsI, HE 3aAyMBIBasCh, OBICTPO MHUIIET HA JIMCTKE UYETHIPE MEpPBBIC
mpuiieaye eMy B ronoBy mudpst ot 0 1o 9.

3areM Bce JTUCTKH CAAIOTCS YUUTEN0. YYUTEbh CaM MITH C IIOMOIIHUKOM MOJCYH-
TBIBAET, CKOJIBKO pa3 HamucaHa Kaxkaas u3 1udp. [losyueHHble JaHHbBIE 3aHOCSTCS B
Ta0NHILy.

AHanm3 pe3yabTaToB. Ecian BEIOOp HOCHT YHCTO CIydaifHBIM XapakTep, TO BCE
UGBl TOMKHBI BCTPETUTHCS IPUMEPHO OJMHAKOBOE KOJIUYECTBO pa3. Hampumep,
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38. HesaBucumbie cobbiTUs. YMHOXKEHHE BEPOATHOCTEH

Hudppa 01|23 /4|5/6]7|8|9

Ckonbko pa3 aTa mudpa HamrcaHa

ecim B knacce 20 yueHukoB, To Bcero nonmydero 80 mudp. Torma xaxnmas mudpa
JIOJKHA BCTpedaThes mpuMepHo 8 pas. Ecnu mudpa Betpeuaercst menee 4 pas, To ee
MOXKHO CUHTaTh «peaxoiy. Eciau mudpa Berpetunaces 6onee 12 pas, To Takas nudpa
«yactasy. [1onb3ysich MOCTPOSHHOM TabnuLell, OTBETHTE Ha BOIPOCHL.

a) EcTp i B Tabnmuie «gacteiey W «peikne» IuQpsI?

0) ITonpoOyiiTe 00BACHUTH, KaKHE UCTOPUUYCCKUE SBICHUS W KYJIBTYpPHBIC Tpa-
AU CBA3AHBI ¢ ynciiaMu 3 U 7. A ¢ unciiom 8?

CrenaiiTe BBIBOA O TOM, MOXKHO JIM CUUTATh IEPBYIO NPUIICALIYIO B TOJIOBY
uudpy cirydaitHOH.

38. HesaBucumbie cobbiTUs. YMHOXKEHUE BepOATHOCTEM

B JXKH3HH MBI 4acTO BCTpEYaeMCSl C CHTYAIUSIMH, KOTJa COOBITHS HEKOTOPHIM
o0Opaszom cBsi3anbl. [10 HACTYIJICHUIO OJHOTO M3 HUX MOXKHO CYAHWTH O Ooyiee HIn
MEHee BepOsTHOM HACTYyIUICHHH Jpyroro. Hampumep, eciu Ha HeOe Ty4H, TO JIOKIb
OoJiee BEpOSITCH, YeM B SICHYIO TTOTOJTY.

Ecnu Ham ckaszanu, 94To Ha UTPabHOW KOCTH BBITIANIO YHCIIO, OoJbiiee 4, TO MbI
MOXEM OKHJIATh MIECTEPKY, HO HE MOXKEM OXKHJATh YUCIO 3.

BreIBaroT Takke COOBITHS, KOTOPbIE SIBHO HE CBsI3aHBI ApPYr ¢ aApyrom. Ilo Ha-
CTYIUICHUIO OJTHOTO M3 HUX HEJb3s CYJUTh O BEPOSITHOCTHU Jpyroro. Hampumep, npu
OpoCaHWU JIByX KOCTEH pe3yabTar OpocaHHs NMEpBOM KOCTH SIBHO HE BIHSCT Ha pe-
3yJbTaT OpoCcaHusi BTOpoi KOCTH. [Ipo Takue cCOOBITHS B )KU3HU OOBIYHO TOBOPST, YTO
OHM He3aBHCHUMBI. OKasbIBaeTCs, AJIsi TAKUX COOBITHH CIIpaBeIJiIMBa OYCHb BaXKHAS
¢dbopmyna

P(ANB) =P(A)-P(B).

UToObI MOSICHUTH 3Ty (POPMYITY, PACCMOTPUM OpOCaHHE JBYX UTPAIBHBIX KOCTEH.
B atom ombite 36 a11eMeHTapHBIX COOBITHI. Bee OHM HaM XOPOIIIO H3BECTHBI: KaXKII0€
AIIEMEHTApHOE COOBITHE — 3TO TMapa 4ucen. [lepBoe 4MCIO —3TO YHCIO OYKOB Ha
TEPBOM KOCTH; BTOPOE YHMCIIO — YUCIIO OYKOB Ha BTOpoi. Kaxjoe umcio moxer

npuHUMaTh 3HadeHus 1, 2, 3, 4, 5, 6 ¢ BEpOSTHOCTHIO %5

SIcHo, 4uTO pe3ynsrar OpocaHUs MEpBOIl KOCTH He BIMSET Ha pe3ynbrar Opoca-
HUSI BTOpOil. BepHo m oOparHoe: pe3ynsraT OpocaHusi BTOPOH KOCTH HE BIHSCT Ha
pe3ynbTar OpocaHus TEPBOU.
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

[Tyctb cobsiTHe A— «Ha TIepBO# KOCTH BhImana mecrepkay. Torma P(A) = %
TowyHO Tak e, MycTh coObITHE B — «Ha BTOpOI KOCTH BhIMaja mecrtepka». Be-

positHocTs P(B) Taxxke paBHa %

[Ipu OpocaHuu ABYX KOCTEH BBIMAJCHHUE JBYX INECTEPOK SIBISETCS COOBITHEM
ANB. OToMy COOBITHIO OJIATONPHUATCTBYET POBHO OHO JJIEMEHTAPHOE COOBITHE, U
[I03TOMY BEPOATHOCTH JIBYX HIECTEPOK paBHa

P(ANB) = .
36
[Tonyuaem, uto

1 11
P(ANB) = %" 86" P(A) - P(B).

[TonydeHHOE paBEHCTBO CIIPABEIIMBO HE TONBKO ISl YKa3aHHBIX COOBITHH, HO U
IUTSL IpYTHX coOBITHI A 1 B, OTHOCSIINXCS IO OTAETBHOCTH K MIEPBOMY H BTOPOMY
Opockam.

B Teopuu BepositHOCTe# BhImonmHenne paseHctBa P(ANB) = P(A) - P(B) B3sto
3a ONpeJieieHHne HE3aBUCHMMOCTH COObITHIA! .

Onpepenenune. CoOwitust A U B HaspIBaloTCsS nezasucumbimu,
€CITH BEPOSITHOCTh MX TIEPECEUCHHS paBHA MPOW3BENCHHUIO WX BEPO-
SITHOCTEM:

P(ANB) = P(A)-P(B).

Yare BCero 0 HE3aBHCUMOCTH COOBITHH CyIST HE MO TOMY, BbI-
nosHsiercst Wi Het paseHctBo P(ANB) = P(A) - P(B), a mo Tomy,
KaK OPraHU30BaH OMNBIT, B KOTOPOM 3TH COOBITHS HAcTymaroT. HeszaBucuMele co-
OBITHST BO3HHUKAIOT, KOTJA CITyYalHBIA OMBIT COCTOMT W3 HECKOJIBKUX HE3aBUCHMBIX
cily4aliHbIX ucnbITaHui. PaccMoTpuMm crnenyromuii npumep.

Mpumep 1. CoObiTHe A— «Ha TIEpBOM KOCTH BhIMalio Oolnee Tpex
- oukoBy». CoObITHE B— «Ha BTOPOIi KOCTU BBINATIO MEHEE TPEX OUKOBY.
[ Bynyt mm cobsitust A u B HezaBucuMbIMu?

DJieMeHTapHbIe COOBITHS, OJaronpUATCTBYIOIIUE coObITHAM A, B
u AN B, mans! B Tabauax.

3Has YHCIO SIEMEHTApHBIX COOBITHH, OIATONPHATCTBYIOUIUX
KaXXJJOMY COOBITHIO, HECIO)KHO OOHAPYX UTh, UTO

PA)=1, PB) =1

! AHAJIOTHYHO MOXKHO TOBOPUTb O HE3AGUCUMOCINU mMpeX, Yemplpex u 0onee coopimuii. Ecnm BeposTHOCTh
nepecedeHus IF00ro Habopa dTHUX COOBITHIT paBHA MPOU3BEACHHUIO HX BEPOSITHOCTEHN, TO COOBITHS HA3BIBAIOTCSI
HE3aBUCHMbIMH.
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38. HesaBucumbie cobbiTUs. YMHOXKEHHE BEPOATHOCTEH

112|3|4]5]|6 1123|456
1/11;,1(1,2/1;,3/1;4|1;,5|1;6 111;1(1;2/1;3|1;4|1;5|1;6
212;1(2,212;3/2,4(2,5|2;6 212;1(2;2(2,3(2,4|2,5|2,6
313,1/3,2/3,3(3,4|3,5(3,6 313;113,2(3,3/3,4|3,5(3,6
5\4;1(4;,2(4;,34;,4(4,5|4;6 414;1\4;2|4;3|4,4/4,5/4,6
5/5;1|5;,2|5;3|5;4|5;5|5; 6 5|5;1|5;2|5;3|5,4|5,5|5; 6
6|6;1(6;2(6;3|6;4|6;5|6;6 6|6;1(6;2(6;3|6;4|6;5|6;6

18 aneMeHTapHBIX COOBITHI,

ONaronpHUATCTBYIONIMX COOBITHIO A

12 sneMeHTapHBIX COOBITHI,

1

2

3|4 |56

11

1;2

1;3|1;4/1;5/1;6

2;1

2; 2

2:3|12,4|2,5|2;6

31

3,2

3,3/3;4|3;,5(3;6

4;1

4; 2

4;3\4;4\4,5|4;6

5 1l

5,2

5,3/5;4|5,5|5; 6

Ol b~ WIN|PF

6,1

6; 2

6;3/6;4|6;5|6; 6

6 2JIeMEHTAapHBIX COOBITHI,

3ametnm, uto P(A) - P(B) =

u B He3aBucuMBbL.

1
2

Wi

OIaronpHUATCTBYIONMX coObITHIO AN B

6

OIaronpHUATCTBYIONIMX COOBITHIO B

- P(ANB). CnenoarenbHo, cobsrTust A

HesaBrucumblie COOBITHSI MOTYT BCTPEUYaThCS HE TOJIBKO MPU HE3aBUCHMBIX HCITBI-
TaHusxX. [TosICHUM 3TO Ha mpUMepe.
Mpumep 2. Haynauy BeiOupaem umciio u3 psga 1, 2, 3, 4, ..., 100. Iycts
coObITHE A COCTOMT B TOM, YTO 3TO YHCIIO YETHOE; coObITHE B —ur0o 3TO umCiI0
nenurtces Ha 5. Torna codbitrie AN B cocTtout B TOM, 4TO BEIOPAHHOE YUCIIO ACITUTCS
1 Ha 2, u Ha 5. Kak M3BECTHO, 3TO O3HAYAET, YTO BBIOpaHHOE uncio aeautcs Ha 10.
[Tokaxxem, uto coObiTHs A 1 B He3aBrcHMBI. J[71s1 5TOTO HA/I0 BHIYHUCIIHTE BEPOSIT-
Hoctu P(A), P(B), P(ANB) 1 yGenuThest B TOM, 9TO IS STHX COOBITHI BBITOTHACTCSE

PaBEHCTBO

P(ANB) =P(A)-P(B).
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

Cpemu 100 nepBbix HarypasbHbix yrced Bcero 100: 2 = 50 yerHpix. [TosTomy

_ 5 _1
P<A) 100 2°
Cpenu 100 nepBbIX HAaTYpalbHBIX 4Hced Ha S gensrtcs yucna 5, 10, 15, 20, ...,
95, 100—sBcero 100:5 = 20 uncen. ITosTomy

_ 20 _1
P<B) T 100  5°
Tem e criocoboM Haxonum, uto cpean nepBbix 100 HaTypalbHBIX YHCET BCETO
100:10 = 10 uucen, kparubix 10. CienosarenbHo,

_ 1
P(ANB) = 0
Takum oOpa3zom,
1 11 1

[Tonydaem
P(ANB) =P(A)-P(B).

CiteoBarenibHo, coObITist A u B HezaBucumel.

OOpatuM BHIMaHHE, YTO TP CIyJaifHOM BEIOOpE, CKaskeM, U3 TepBhIX 99 HaTy-
PaTBHBIX YHCEN 3TH COOBITUS yXKe He OyIyT HE3aBHCUMBIMH.

MsI yxe oTMeYas Ty, YTO COOBITHS, OTHOCAIINECS K JBYM Pa3lIHYHBIM OpocKam
UTPATBHOM KOCTHU, HE3aBUCUMBI. DTU COOBITHS MOTYT BMECTE COCTABIATh COOBITHE,
OTHOCHIIeeCs K HOBOMY CITy4aiiHOMY OMBITY — OpOCaHHUIO BYX KOCTEH.

3ameuanue. 13 dopmynsr P(ANB) = P(A) - P(B) BuzaHo, 4To HecoBMeCTHBIC
COOBITHSI HE3aBUCHMBI, €CITM XOTsI OBI OHO M3 HUX HEBO3MOXKHO. DTO MOXXHO 00B-
SICHUTh U TaK: €CIH MPOHU30MII0 OJHO M3 HHUX, TO MBI 3aBEJOMO 3HAEM, 4YTO HE
MPOU30IILIO APYTOE.

B smom nynkme mol noznakomuauce ¢ Hezagucumvimu coovimuamu. Mboi
Y3HAIU, YMO HE3ABUCUMOCHb COOBIMUIL YACMO C8A3AHA C HE3A6UCUMOCHDIO
OnbIMOB, 8 KOMOPHIX OHU HACHYRAIOM.

Bonpochbl

1. Uto Takoe HEe3aBHCHMbIE COOBITHS?

2. CobbiTus A 1 A UMEIOT TOJIOKUTENbHBIE BEPOSATHOCTH. MOTyT
7 cobbITHS A 1 A OBITH HE3aBUCHMBIMH?

3. SIBnsitOTCS TM HE3aBUCUMBIMH COOBITUSIMHU DJIEMEHTAPHBIE CO-
ObITHS OmbITa?
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38. HesaBucumbie cobbiTUs. YMHOXKEHHE BEPOATHOCTEH

YnpakHeHus

1. Co6srtus U uV ne3aBucuMel. Haliiute BEpOsITHOCTE COOBITHS
UnvV, ecau:

a) PU) =04, P\V)=0,6;
Q 6) PU)=0,1, PV)=08;
B)PU)=1-a,PV)=1-8.
2. CoOwitust K u L HesaBucumel. Haliaure BeposTHOCTH coObiTHs K, ecnu:
a) P(L)=0,8 P(KNL)=048;
6) P(L)=0,2, P(KNL)=0,08;
B) P(L) =a, P(KNL) =af, toe a # 0,
r)PL)=1-B,PKNL)=0af—a—B+1, tme B#1
3. Cobbrtust U, V u W HezaBucumbl. Haiiinte BepostHOCTE coObiTHs U NV NW,

€CIin:
a) P(U) =04, P(V) = 0,6, P(W) = 0,5
)= 3§

6) PU)=04,PV)= )=0,1;

B) P(U) =a, P(V) =B, P(W

4. Coberrss K, L u M He3aBI/ICI/IMBI. Haiinure BepositHOCTh coObITHS K,
eCIIu:

a) P(L)=0,8 P(M)=0,6, PIKNLNM) = 0,096;

6) P(LNM) =0,1, PKNLNM) = 0,06;

B) P(M) = a?B, P(L) = af? P(KNLNM) =a*B*, rne a A0 u B # 0.

5. Cny4aifHbIM 00pa3zoM BbIOMpaeM HaTypaibHOe uyuciio oT 1 no 24. CoObiTHe
C — «aucno yetHoey. Ssmsiores au coobitus C 1 D He3aBHCHMBIMHE, €CIIA COOBITHE
D coctout B TOM, 4TO:

a) BEIOpaHHOE YHCIIO JCIUTCS Ha 3;

0) BEIOpAHHOE YKCIIO JICTUTCS Ha 5;

B) BBIOpaHHOE YHCJIO JIeNUTCs Ha 47

6. bpocatot oiHy UTpaNbHYI0 KOCTh. CoObITHE A — «BBITIAJIO YETHOE YUCIIO OY-
KOB». SIBJISIOTCS M HE3aBUCHUMBIMH cOOBITHS A u B, eciu cobwitue B cocTout B
TOM, YTO

a) BBINAJIO YHCIIO OYKOB, KpaTHOE 3;

0) BBITIAJIO YHCIIO OYKOB, KpatHoe 5?

7. Monety Opocarot jBa pa3a. CoObiTHe A— «IIepBbIii pa3 Bbinan opemy. CoObl-
THe B — «BTOpOIi pa3 BeIMAT Opemn».

a) BeinumuTe Bce eMeHTapHbIe COOBITHS ATOTO CIyYailHOTO SKCIIEPUMEHTA.

0) CKOJIBKO 3JIeMEHTapHBIX COOBITHI O1aronpusTCTBYET COOBITHIO A, U CKOIBKO —
cobbiTHIO B?

B) Haiinure BepositHocTH coObiTHii A, B u ANB.

r) SBnsarorcs mu coowiTis A u B HezaBucuMbiMu?
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

8. Monety Opocarot n1Ba paza. CoObiTHe A— «TIepBbIi pa3 Beinan opemy. CoObl-
THe B — «BTOpOIi pa3 BhINasa pernkay.

a) BeimumuTe Bce areMeHTapHble COOBITHS ATOTO CIyYailHOTO SKCIIEPUMEHTA.

0) CKOJIBKO JIeMEHTapHBIX COOBITHI O1aronpusTCTBYET COOBITHIO A, U CKOIBKO —
cobrbrTHIO B?

B) Haiinure BepositHocTH coObiTHii A, B u ANB.

r) SBnsarorcs mu coowiTis A u B HezaBucuMbiMu?

9. UrpanpHyto kocTh OpocaioT JBa pasza. B Tabmuue sneMeHTapHBIX COOBITHIH
9TOr0 CIIy4alHOTO KCIIEPUMEHTA BBIICIUTE JIeMEHTapHbIE COOBITHSA, OIaronpusT-
CTByIOIIHE KaxkaoMy u3 coOwitiii A, B m AN B. IIpoBepeTe, SIBISIOTCS U COOBITHS
A u B He3aBUCHMBIMU, €CITH:

a) A— «Ha TIepBO¥ KOCTH YETHOE YHCIIO OYKOB», B— «Ha BTOpOH KOCTH YeTHOE
YHUCIION;

0) A— «Ha nepBoil KOCTH HEYETHOE YHCIIO OYKOB», B— «Ha BTOpOI KOCTH BhIIa-
710 6%.

10. IIpennonoxuM, 4To BEPOSTHOCTb BCTPETUTH MO JOPOTe U3 LIKOJIBl YEPHYIO
komky paHa 0,1, a BepoATHOCTH BCTPETUTH 31yIo cobaky pasHa 0,3. Cuuras, 9To
co0aka M KOIIKa TYJSFOT HE3aBHCUMO JAPYT OT Apyra, HalIuTe BEPOSTHOCTH TOTO,
YTO MO IOPOTre U3 LIKOJIbI TTOBCTPEUAIOTCS U YepHas KOLIKa, U 371as cobaka.

11. BeposTHOCTHb TOrO, 4TO JIaMIIOYKa B JIIOCTPE MEPEropuT B TEUEHHE IOJa,
pasna 0,2. Cunrasi, 9To JIJAMITOYKH MEPETOPAIOT HE3aBUCUMO JIPYT OT ApyTa, HailmuTe
BEPOATHOCTH TOTO, YTO B TCUCHHE TO/Ia MEPETOPST BCE JTAMIIOUKH B JIIOCTPE, €CIIH B
JIOCTpE:

a) JIBe JTaMITOYKH; O) TPH JIAMIIOYKH; B) IMSATh JTAMITOYCK.

12. Ha xnaBuarype xommbiorepa 105 knaBuin. Haiiinte BepOsSTHOCTH TOTO, YTO
00e3bsiHa, HA)KaB ITOOYSPETHO IBE KIIABHIIH CIYYaifHBIM 00pa3oM, HAIUIIET CIOBO
«OW».

13. U3 smuka, rae xpaHatces 9 skenThix M 15 3eJIeHbIX KapaHaaniel, IpoJaBerl,
HE VIS5, BRIHMMaeT OJUH 3a IpyruMm 2 KapaHjama. Haiinute BEpOsSTHOCTH TOTO,
4yTO 00a KapaHala OKaXKyTCs:

a) JKEIThIMH, 0) 3eJICHBIMHU.

14. Kpacnas I1lamouka HeceT MHPOKKKA OT MaMbl K 0a0yIKke depe3 TEMHBIH Jiec.
Ha puc. 14 uzoOpaxeHa cxema Jopoxek B Jecy. Ha kaxmoit passuike Kpachas
[amouka Haymady BBIOMpaeT OfHY M3 AOPOXKEK M UAET mo Heil mambmie. K momy
0alyIIKH BEAET TOJNBKO OOUH MyTh. OcTaibHBbIE MPUBOAAT B 00N0TO MM K Boin-
Ky. Haiizure BepositHocTh Toro, uto Kpacuas Illamouka OnaromosnydHo IOWAET 10
0a0yIIKH.

15. YV MBana BaHoBHYa €CTb KOMIIBIOTEP, HA KOTOPOM OH IUILET KHUTY BOC-
noMyuHaHWK. Bee kimaBWIIM Ha KiaBHaType paboTaloT XOPOIIO, U TOJBKO KJIaBUINA
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38. HesaBucumbie cobbiTUs. YMHOXKEHHE BEPOATHOCTEH

Jlom Mawmwi HHom Mamwt

Jom babywku Jlom babywku

. e BN
gk 24

Puc. 14

M pabortaer HenpaBuiIbHO. C BEpOATHOCTHIO % MIpY HaXKaTUW 3TOW KJIABUIIM TIONY-
2
3
bpaza «Mrozo nem Hazaod, Kkocoa si ObLL MATEHbKUM MAlbyuKomM» OyIeT HarucaHa
MIPABUIIBHO C MEPBOI MOIBITKH.

16. Monety OpocatoT Tpu pa3a. CoObITHe A— «IIepBbIC /1BA pa3a BBIIAI OPEI».
CoObiTHe B — «TpeTuii pa3 BbInasia perka.

a) BemmmmTe Bce aneMeHTapHBIE COOBITHS ATOTO CITyYaHHOTO IKCIIEPUMEHTA.

6) CKOJIBKO 2IIEMEHTApHBIX COOBITHI OIarONPHUSTCTBYET COOBITHIO A, M CKOJIBKO —
cobsrTrio B?

B) Haiinure BepostHocTH coObiTHii A, B u ANB.

r) SBnsarorcs mu coobiTis A u B HezaBucumbiMu?

17* B xnacce 20 vernosek, u3 HUX 12 peBouek. C MOMOIIBIO KpeOHs U3 Kilacca
BEIOMpArOT 4 neXypHBIX. HalanTe BEpOSTHOCTH TOTO, YTO BCE BBIOpAHHBIC OKa-
KYTCS:

a) JIeBOYKaMH; 0) MabYMKaAMHU.

18* Ha xacce yHHBepMara npoaatoTcs JeJeHlbl. B kakoil-To MOMEHT B KOpOOKe
ocranoch 10 kpacHbIX, 9 cuHUX U 6 3eneHbIX JeaeHnoB. Tans, Bans u Mans mo
odepeqy TOKYIaloT o0 OXHOMY JeneHIy. Kaccup, He Tsis, DOCTaeT JICACHIBI U3
KopoOku. Haiiiure BeposSTHOCTE TOTO, UTO:

a) Tans u Bans momyuar 3enensie, a MaHs — KpacHBIN Jie[IeHEIL;

yaercs Oyksa I, a ¢ BEpOsSTHOCTBIO OykBa M. HaiinuTte BEpOSTHOCTD TOTO, YTO
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

6) Tans u Mans nomyyar cunane, a Bans — kpacHslii;

B) TaHs moyyduT 3eJeHsblid, Bans — kpacHbli, a MaHs — cuHuil;

) BCE TPOE MONTy4yaT KPACHBIC JICACHIIBI.

19* HaitianTte BEpOSITHOCTh MOTY4UTh N PA3HBIX PE3YNBTATOB, OPOCUB UTPATBHYIO
KOCTb N pas, eciu:

a)n=3; 60)n=4; B)Nn=5, r)n=6; n) n="7.

20* B xapmane y Hagu nexxut 5 negennoB u 6 upucok. Kaxmayro munyty Hans
HayJady BBIHMMAET CJIaCTH U3 KapMaHa 10 OJHOM U OTIpaBisieT ux B poT. Haiinure
BEPOATHOCTb TOTO, 4TO uepe3 4 MUHYTHI B KAPMaHE OCTAHETCA:

a) 5 neneHIoB u 2 UpHCKH; 0) ToNbKO 1 JiefieHel U 6 UPHUCOK.

21* HBau MBaHOBHY 3BOHUT cTapoMy Apyry. OH XOpOIIo IMOMHHUT Havajo HO-
Mepa 981 u nocienHue yersipe UdpsL: 3, 4, 8, 0. K coxanenuro, MiBan MiBanoBu4
3a0BUT OPSIIOK NOCIEAHUX ueThIpex udp. Haitnnte BeposiTHOCTH TOTO, UTO, HAOpaB
Haygaay 981-30-84, oH JO3BOHUTCSA CTapoOMy JIPYTY.

22%* B Corose Peokux coctont 20 wieHos, 12 U3 HUX MaTeMaTHKH, OCTAILHBIC —
nuteparopbl. OIHaXbI, TYJISIS 110 TOPOLY, MaTeMartuk, cocrosmmii B Coroze Prikux,
BCTPETWI IO ouepenu ABYyX Apyrux uiaeHoB Coroza. Haiinure BeposTHOCTH TOrO,
qTO:

a) TIepBBI BCTPEUCHHBIH ObIT TaKKe MAaTEeMaTHKOM, a BTOPOW — JIUTEPaTOPOM;

0) 00a BCTpEYEHHBIX OBIIIM MaTeMaTHKaMU;

B) 00a BCTPEUEHHBIX OBLIN JUTEPATOPAMH;

T') IEPBBI BCTPEUCHHBIN OBUT TUTEPATOPOM, a BTOPOH — MaTEMaTHKOM.

23* B KOMHaTe pacrooKCHbI YETIPE IIIKa-

b ¢a, xkak mokazaHo Ha puc. 15. Yepemnaxa Ha-
‘ ‘ YHUHAET MOJ3TH MO HAMpPaBIECHUIO, YKA3aHHOMY
‘ cTpenkoit. Kaxnprii pa3, HaTbIKasCh Ha IIKad,
geperaxa MOBOPAauYMBACT BICBO WIJIM BIPaBoO (C
a ¢ DaBHBIMH BEPOATHOCTSAMH) M CHOBA HOJI3ET IO
npamoil. Tak moBropsieTca 10 TeX IOp, MOKa
yepernaxa He JOCTUTHET KaKOi-HUOy[b CTEHBI
KoMHatbl. Haliiure BEpoATHOCTH TOTO, YTO Ye-
pernaxa OCTaHOBUTCS:
d a) y CTeHbl &, 0) y CTeHbI b;
Puc. 15 B) y CTeHBI C; T)y creHsl d.

24* Knace, B KOTOpoM yduTcs Muia, co-
cront u3 20 YesoBeK. | MapTa y4uTelb MAaTeMaTHKH M YYHUTEIb PYCCKOTO sI3bIKa, HE
JIOTOBapUBasICh MEKIY OO0, CITy9IaifHBIM 00pa3oM BBI3BIBAIOT IT0 OMHOMY YYCHHKY
K J0cKe. Beruncnure BeposiTHOCTH TOTO, 4TO | Mapra:

a) Murry BBI3OBYT K JJOCKE U Ha YPOKE MaTeMaTUKHU, U Ha YPOKE PYCCKOTO SI3bIKA;
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38. HesaBucumbie cobbiTUs. YMHOXKEHHE BEPOATHOCTEH

0) Munry He BBI30BYT K JOCKE HU Ha OJJHOM U3 3THX YPOKOB;

B) Muliry BBI3OBYT K JOCKE XOTsl ObI Ha OTHOM M3 3THUX YPOKOB.

25* B HEKOTOPOM CIIy4aifHOM 3KCHEPHUMEHTE BepOsITHOCTH coObITHs A paBHa 0,4,
BEpOATHOCTH coObiTusi B paBua 0,5. M3BecTHO, uTO cOOBITUS A 11 B HezaBHCHMEL
Haiinure BepositHOCTD coObITHsSI AU B.

26* CoObitust A u B HesaBucuMmel. [lonb3ysck pesynabsrarom 3anauu 9 a) m. 35,
JOKQXKHTE, YTO HE3aBUCHMBI COOBITHS:

a)AuB; 6) AuB.

27% Cobbitus K u L MMeEI0T MOJ0KUTENIbHBIE BEPOSITHOCTH U HECOBMECTHBI.
MoryT 111 3TH COOBITHSI OBITh HE3aBUCUMBIMH?

28* JIoKaXuTe, YTO €ClM COOBITHA A M A HE3aBHCHMEI, TO OJHO W3 HHX —
JIOCTOBEPHOE, a JPYroe — HEBO3MOXKHOE.

Kak owmubcsa darap Mo

3HameHuThIi aBTOp AerekTrBOB OD. A. Ilo B smmnore pacckaza «Mapu Poxe»
paccykaaeT o BEpOSTHOCTAX, BOZHUKAIOIIMX MPH OpocaHMsX KOCTeH, Takum oOpa-
30M: «...00bIYHO2O YUMAMENsA NOUMU HeBO3MONCHO YOeOumy, Ymo npu uepe 8 Kocmu
08yKkpammoe 8vinaderue wiecmepku oeiaem noumu HegeposmMHbIM 8blnadeHue ee 8
mpemuil paz u 0aem 6ce 0CHOBAHUSL NOCMABUMYb NPOMUE IMO20 1100VI0 cymmy. 3a-
VPAOHBIU UHMENNEK He MOX}CEen 3MO020 BOCHPUHAMDb, OH He MOXNCEn YCMOmMpemby,
Kaxkum obpazom 06a Opocka, npunaduexcawjue yixce npouiomy, Mo2ym nosuusams Ha
bpocok, cywecmsylowuil ewe noka moavko 8 6yoyujem...»

ScHo, uTo B ommOKy Bragaer cam Jarap I[lo. Dta ommbka Xopomo M3BECTHA.
UYenoBek, JA0MYyCKAIOUIMA Ty OMIHOKY, HE YYHTHIBACT, YTO BCE UCTBITAHUS HE3aBH-
CHUMBI.

[ToaToMy BEpOATHOCTB BBINAJEHUS TPEX IIECTEPOK paBHA

OTa BepOSATHOCTH AOCTAaTOYHA MaJa.

OpnHako 1ecTepka yke Bbllajia JBa pas3a noapsa. BeposTHoCTs 3TOro coObITHS,
1
36"
MOJYYUTh TPU HIECTEPKH TOAPSJ, JOCTaTOUHO ellle OJHOH IecTepku. BeposaTHocTh

KaK Mbl 3HaeM, paBHa IT0 coObITHE YKe ocymecTBHI0ChH! [1oaTOMy, 4TOOBI

OTOT'0 paBHa %
Takum 06pa30M, BEPOATHOCTDL BBIMIAJCHUSA TPEX MIECTCPOK MOAPsT, €CIN YiKE
az.

1
BBINAJIO JIBE IECTEPKHU MOAPAN, HE 57, A &
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Fnasa VII. BeposiTHOCTH cnyuakiHbix cOObITHIA

LOy6nuposaHue BaXkHbIX CUCTEM
(kak no6eauTb cTEeueHHe obcTOATENLCTB?)

BracTh B omn0OKy, moxoxyro Ha ommoky darapa I1o, oueHs npocto. JIronu yacto
HEIOOIIEHUBAIOT IPO3SIIYIO OITACHOCTH U BEAYT CeOS JIETKOMBICIIEHHO, HE YUUTHIBAS,
YTO M0 MEpPE HACTYIUICHHUS Pa3IMYHBIX HEOIArONMPUATHBIX COOBITHI BEPOSTHOCTH
OIMACHOCTU MOXKET YBEIUYUBATHCSL.

[pu co3manuu cucteM OE30MACHOCTH M 3AIUTHI UCIIOIB3YIOTCSI CBOWCTBA HE3a-
BUCHUMBIX COOBITHH.

Yro6sl MHOTOKPATHO YMEHBIIUTH BEPOATHOCTH KaracTpo(bl, Bee KU3HEHHO
BajKHbIe CHCTEeMbI ABTOMOOWJIEH, CYTI0B U caMoJIeTOB Ay0aupyrorces. [Ipu stom
Ka)k[ast Takasi CHCTEMa He 3aBHCHUT OT pabOThI OCTaabHbIX. [10J10MKH ABYX He3aBH-
CHMBIX CHCTEM TaK:Ke SIBJISIOTCS He3aBHCHMBIMU.

[Ipeanonoxxum, 4To B aBTOMOOWJIC JIBE HE3aBUCHMBIC TOPMO3HBIC CHCTEMBI U
BEPOSTHOCTh OTKa3a OIHOW M3 HUX MPH HakaTmd Ha Topmo3 paBHa 0,0001. To-
IJla BEPOSTHOCTh OJHOBPEMEHHOTO OTKa3a OOCHUX CHUCTEM paBHa 0,0001%, To ecTh
0,00000001. DTa BEpOSITHOCTh HAYTOXKHA.

B coBpeMeHHBIX aBTOMOOWISX J1Ba HE3aBUCHMBIX KOHTYpa CHCTEMbI TOPMO30B.
Ja erte pyuHoi TopMo3. B maccakMpcKuxX caMojieTax 1Mo MEHbIIeH Mepe JBa JBH-
rarelis, IBe CHCTEMbI JJIEKTPOCHAOXKEHHSI, IBE CHCTEMbI yrpaBieHus. M Bce paBHo...

MBI CIIBIIIMM, YTO aBTOKaracTpoda CIyduIach W3-3a HEUCIPABHOCTH TOPMO30B.
MsI yauBisieMcs — Kak Tak, BeIb TOpMO3a poxyOomupoBansl! A Ha caMOM Aejie OAUH
TOPMO3HOM KOHTYP B 3TOM aBTOMOOMJIE HE paboTal y)Ke Tofl, 8 BOAUTEIh BCE HUKAK
HE HaXOIMJI BPEMEHH OT[IAaTh MAIIMHY B PEMOHT. Py4HOW TOPMO3 TOXE BBIIICT U3
CTpOsI MecsI[ Hazal — 000pBajCcs TPOCHK, HO BOAMTENb HE oOpalian BHUMaHUS —
epyH/a, TIOTOM clesa0... B pe3yinbrare Takoro OTHOIICHHS K JIeJIy THOHYT JIFONIH.

ITpu mocanke pa3OUIICsS caMoJIeT — HECYACTIMBOE CTEUCHHUE 00CTOATENHCTB. Me-
TEJIb HaJ a3POIOPTOM, CIBHHYJICS TSDKEJIbIH KOHTEHHEP B TPYy30BOM OTCEKE, YCTaB-
[IMA TUIOT OMIKMOCS B OICHKE BBICOTBI, MUCIETYSP HE MPOBEPHI HH(OPMAIUIO
nuioTa... Kaxkmas M3 3THX HEMpHATHOCTEH cama 1o cebe elle He cMepTelibHa |
BITOJTHE BEPOSATHA. A BOT BEPOSTHOCTH COBIIAJCHHS BCEX ATHX OOCTOSTENHCTB HH-
yroxkaa. Ho Kora mpon30IIo 0O1HO U3 HUX, BEPOSITHOCTH KaTaCTPO()bl MHOTOKPATHO
Bo3pocia. CIlyduiocs erie 0JHO — BEPOSITHOCTh HECUACThs €Ile YMHOKHIIACh, HO HU
JMCIIETYep, HU MIJIOT ITOTO HE 3HAIIH.

EcTh MHOTO HEMPUITHBIX OOCTOATENBCTB, KOTOPHIE HUKTO HE MOXET HH MPEIy-
CMOTpPETh, HH MPEAOTBPaTHTh. HO €CTh M Takue, MpO KOTOPhIE TOBOPST — «UeJIOBe-
yeckuii paxrop». OOBIYHO 3TO CIIOBOCOYETAHUE 3BYUHUT 110 PAAMO M TEJIECBHUICHHUIO
TOIZIa, KOIrja KTO-TO ITOHAJEAJICS Ha OIIBIT, HAJEKHOCTh, BE3ECHUE, a HalIeKIbl HE
OTIPABIAJIHCH.
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38. HesaBucumbie cobbiTUs. YMHOXKEHHE BEPOATHOCTEH

MHorwue u3 Bac, pebdsita, CKOpo CAAYT 3a pyiib aBTOMOOMIs. KTo-TO Oyner mogaHu-
MaTb B BO3JIyX TSKENbIe CaMOJICThl. J[pyrue moBeayT ®Kele3HOAOPOKHBIE COCTABBI,
MOPCKHE W PEUHbIe cyda. A KTO-To OyIeT MPUHMMATh PEIICHUs, CHIS B Kpecie
nucneryepa. Kro-to OyaeT npoeKTupoBaTh UM CTPOUTH 3JaHUs U COOPY)KEHUS, KO-
pabiu, caMoJIeTHl U aBTOMOOTITH.

Ot OH_II/I60K HC rapaHTUPOBaH HUKTO, HO YMCHBIIUTL BEPOATHOCTD 6611]31 MOXKHO.
J71s 5TOTO HYKHO HE OCTABJSATH HA BOJIIO CJIyYasi TO, YTO JIOJKHO OBITH C/1eJIaHO
BOBpeMS 4YeJIOBEKOM.

Bonpochbi

4. B yem cocrouT omubka Durapa [1o?

5. IlpuBenuTe MpUMEpHl TyOIMPOBaHMS BaKHBIX CHCTEM. 3adueM
3TO JejaeTcs?
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Inasa VIIl. dnemeHTbl KOMOUHATOPHKH

KomOunatopuka — 3T0 pasjesl MaTeMaTHKH, IOCBSIICHHBIN 3a7adaM BEIOOpa U
PAcCHONIOXKEHUS] IPEIMETOB U3 Pa3IMYHbIX MHOXKECTB. TUMMUYHOI 3anauell koMOUHa-
TOPUKH SABISIETCA 3aJ1a4a MepedrcIeHnss KOMOMHAINI, COCTaBIEHHBIX U3 HECKOIBKIX

npeaMETOB.

39. lNpaBuno ymHOXKeHUA

Mpumep 1. Ilpeamnonoxum, 4To UMeeTCs OETBIA XJ1ed, YEpHBIH
xJ1e0, chIp, Konbaca 1 BapeHbe. CKOJIBKO BUJOB OyTepOpOIOB MOKHO
TIPUTOTOBUTH?

Brmmmmrem chawana OyrepOpombl ¢ OenbiM xitebom. D10 GyTep-
opoxn ¢ ceipom (BC), ¢ xombacoit (BK) u Bapenbem (bB). Cronbko
xe OyTepOpoIoB MOXKHO MPHUTOTOBUTH U ¢ 4epHbIM xaebom: UC, YK

u YUB.

Bcero nosyuaercst 6 BUI0B OyTepOpOA0B. ITO YKCIO MOXKHO HANTH € TIOMOIIBIO
TaK Ha3bIBAEMOTO KOMOMHATOPHOTO MPABUJIA YMHOKEHUSI.

MpaBuno ymHoxeHusa. YToOB! HAMTH YHCIIO0 KOMOMHAIIMHA ITpeI-
METOB JIByX THUIIOB, HY>KHO YHCJIO MPEIMETOB MEPBOTO THUIIA YMHO-
G@ JKUTh Ha YHCIIO MPEIMETOB BTOpOro Tuma. Eciau uucio npeameron

TEpPBOTO TUIA PABHO M, & YKUCIIO MPEIMETOB BTOPOTO THIA PaBHO N,
& TO YHCIIO UX KOMOMHAIHMA paBHO MN.

Takoe e MpaBWIIO JCHCTBYET, €CIM UMEIOTCS MPEIMETHI TPeX,
YeThIpeX WK 00Jee THIIOB.

UroObl HaWTH YHCIO KOMOWHALMN W3 MPEIMETOB HECKOJBKHX THUIIOB, HYXKHO
MIEPEMHOKHUTH KOJIMYECTBA MPEJAMETOB KaXKJI0TO THIIA.

[MosicanM 3TO Ha TIpUMeEpe.

Mpumep 2. TocymapcTBEHHBIC pETUCTpa-
X 769 o) Q0 | 1moHHbIC aBTOMOGHIBHEIC HOMEPA COCTOST M3
p RUS mm| OykBbI, Tpex mudp, eme IByx OyKB U HOMEpa

peruona. bykBbl U HU(PBI MOTYT TOBTOPSITHCA.
BykBbl OepyTcst He Besikue. MOXKHO HCIONB30BaTh TolbKko 12 Oyks: A, B, E, K,
M, H, O, P,C, T, YV, X. (ITouemy umeHHO 31 OykBbI? [TonpoOyiiTe noragarbcs camo-

crositenbHO.) Lludper MmoxxkHO Opark mooObie oT 0 10 9. B kadecTBe HOMepa pernoHa
JUTSE MOCKOBCKHX aBTOMOOMIIEH MCIIONb3yeTcsl 0OaHO U3 uucen 77, 99, 97 umm 177.
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39. [lMpaBuno ymHO>KeHUs

CKOIIbKO BCETO MOJKHO COCTaBUTh PETUCTPAIIIOHHBIX HOMEPOB ISl aBTOMOOHIICH
B Mockse?

Bynem paccyxnare Tak ke, KaKk W B IpeAbAyIIEM IMpUMepe: NepByl0 OyKBY
MOXHO B3sITh ofHy u3 12. [lepByro uudpy 6epem oqny u3 10, BTopyro — CHOBa OIHY
u3 10 u Tpetsio — cHoBa omHy u3 10. 3aTem aBe OykBhI moapsin. Kaxmast BEIOMpaeTcst
u3 12 paspemeHabIx OykB. M HakoHer, HoMep perroHa. OH MOXKET OKa3aThCs OTHUM
us3 4.

BoOT cKosbKO BCETo MOMyYMIIOCh BapUAHTOB!

12-10-10-10-12-12-4 = 4-10°- 12° = 6 912 000.

Ha camom nienie HoMep permoHa He HpucBamBaeTcs npocto Tak. CHavana BceM
ABTOMOOWJISIM TIPHCBAaMBAJIM HOMEp permoHa /7. BrocnmenctBum, korma 3TH HOMe-
pa ObUTH HWCYepIaHbl, cTaiad naBaTth HoMepa 99, morom 97, a B mociemHee BpeMs
MpUCBanBarOT HoMepa 177.

Takum o6pa3oM, B MOCKBE BCEro MOXKET CYIIECTBOBATh MOYTH CEMb MHJUTHOHOB
aBTOMOOMJIBHBIX HOMEpOB. M 3T0 — He cuuTas HOMEpOB cTaporo obpasua, deme-
paJbHBIX, TUIUIOMAaTHYECKUX, HMEHHBIX U HOMEPOB aBTOMOOMIEH crencityx6. J1o
HE 03HAYaeT, YTO YHMCIO MAIIUH B MOCKBE HACTOJIBKO BENUKO. YacTh aBTOMOOMIEH
CHHMAETCS C PETHCTPAINHU, HO UX HOMEpa He MIPUCBANBAIOTCS APYTUM aBTOMOOMIISIM
BO M30eKaHNE MyTaHUIIBL.

dmom nynkm pacckazan Ham 0 KOMOUHAMOPHOM Npasujie YMHONCEHU, C
ROMOUBIO KOMOPO20 MOJCHO HAIMU YUCT0 KOMOUHAYUIL U3 NPEOMEMOE OBYX,
mpex u 0onee munos.

Bonpochbl

1. ChopmynupyiiTe KOMOMHATOPHOE INMPABHIO YMHOXKEHHUS JUIS
MOJICYeTa YMCiia KOMOMHAIIMI TPEAMETOB JIByX THIIOB.

2. ChopmynupyiiTe TpaBWIO YMHOXKEHHUS Ui TMOACYETa YHUCclia
KOMOHMHALMI PEeAMETOB HECKOJIBKUX THIIOB.

Ynpa>kHeHus
1. CKOJBKO MOYKHO COCTaBHTH Iap, BEIOHPAS:
a) TIepBEIH npeaMeT u3 4, a BTopoit n3 §;
& 0) mepBsIit peaMeT u3 6, a BTopoit u3 3;
< B) IepBbIi mpeamet u3 15, a Bropoi uz 12?
2. CKOJBKO MOXHO COCTaBUTh TPOEK, BbHIOMpAsT:

a) TIepBBId npeamet u3 4, Bropoii u3 8, a Tpetuii u3 5;

0) mepBBIit penMeT U3 7, BTopoit u3 4, a TpeTuii n3 9;

B) MepBBIi penmet u3 5, Bropoit u3 13, a Tperuit u3 217
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FnaBa VIIl. dnemeHTbl KOMOGUHATOPHUKH

3. B mxone ecth Bee knmaceol ¢ | o 11. Kaxaprili u3 HUX UMeeT JOMOTHUTENbHYIO
OyKBY «@», «O», «B», «m» win «1». Hampumep, kmacc la, 76 u Tomy momoOHOe.
CKOJBKO BCEro KJIaccoB B ATOM mikose?

4. B aBrOMaTHYeCKHX KaMepax XPAHEHUs Ha KEIE3HOJOPOKHBIX BOK3alax Mpu-
MeHseTCs IU(pP, KOTOPIH COCTOUT U3 OAHOMN OyKBHI M Tpex nudp. bykssl 6epyTcs
or A 1o K, uckmouas G6ykesl E n U, a mudpsl MoryT 6bITh moGsiMu or 0 110 9,

HarpuMmep,
J195.

CKOJIbKO MOXKHO COCTAaBUTH Pa3IUYHBIX MUPPOB?

5. Ha xaxxnoM OapabaHe UTpanbHOrO aBTOMATa N300Pa’KEeHbI CHMBOJIBI: «BUIIIHSY,
«IMMOH» M yncia oT 1 1o 9. ABroMar uMeeT TpH OJMHAKOBHIX OapabaHa, KOTOpbIE
BPAIIAIOTCS. HE3aBUCUMO ApYr OT Apyra. CKOJIbKO BCEr0 KOMOMHALMN MOXET BbI-
1nacTb?

6. TTepssrit kinace npazaaosan Hoseiii [og. Kakmas neBouka nmogapuia KaxaoMmy
MaJIBYUKy OTKPBITKY, & Ka)Ibli MaJbUMK IIOAAPUII KaXI0H NE€BOUYKE I'BO3AUKY. Yero
Ob110 OOJbIIEe — MOAAPEHHBIX OTKPBITOK WIIM MOAAPEHHBIX I'BO3AUK?

7*. Bropoi xi1acc, B KOTOPOM 23 y4eHHKa, HO MAaJTbYHKOB MEHBIIIE, YEM JICBOUEK,
OTHPABHIICS Ha HKCKYpCHIO B My3€i. 3a BpeMs 3KCKypCHM Ka)KIblil MalbuuK 10
OITHOMY pasy IEpHYJ 32 KOCHUYKY KaXIylo eBOUKY. CKOJIBKO MaJBYNKOB U JIEBOYCK
B KJIacce, €CIIM BCETO ObUIO Mpou3BeeHO 132 nepranus 3a KOCHUKH?

8* Ha mpuemMe B MOCOIBCTBE BCTPETHIINCH JBE ACICTallUM, B KaXKAOH U3 KOTO-
PBIX OBLIO HECKOJNBKO AUIIIOMAToB. Kaxkablil QUMIOMAT OAHOW JeNeranuy IMoxall
PYKY KaXIOMy AWIUIOMaTy BTOpo# aeneranny. CKOJIBKO OBUIO YJIEHOB B KaXKIOH
JieTIeTalny, ecI Beero npousonuio 143 pykonoxarus?

9% BakHble JaHHBIC B KOMIBIOTEPE YaCTO 3alUIIAIOT HaponeM. [Ipeamnonoxnm,
9TO Mapoib COAEPKUT 8 CUMBONOB: OONBIINX M MAaJbIX JIATHHCKUX OYKB, IH(pP
M HEKOTOpBIX 3HaKoB. Bcero paspemenHbix cuMBonoB 92. CocrTaBbTe YHCIOBOE
BBIp@)XCHUE JUI OOIIEro 4Ymcyia BO3MOXKHBEIX maposneil. [Tonb3ysch KambKyasaTopom,
BBIYHCIINTE TPHOIMKEHHO €TO 3HAYCHHUE.

40. NepectaHoBku. PakTopuan

IToncunraem, CKOJIBKO CYIIECTBYET Pa3HBIX CIIOCOOOB KaXKIOMY M3 TPOMX JIONeH
npucBouTb HoMep oT 1 10 3. ToT e caMblii BOIPOC MOXKHO 33/1aTh MHAYE: CKOJIbKHUMH
crocobaMn MOJKHO TIOCTPOHTH TPEX YENIOBEK B ILEPEHTY?

Ha mepBoe MecTo MOXKHO ITOCTaBUTB JIOOOTO M3 Tpex uenoBek. Ha Bropoe —
JT000ro M3 IBYX OCTaBLIMXCS. M Ha MOCIEIHEE MECTO MOXKHO ITOCTABUTBH TOJBKO
OJTHOTO OCTaBILETOCs YeJoBeKa. [lepBoro demoBexa MOXKHO BEIOMpaTh 3 criocobamu,
BTOPOTO — ABYMS CIIOCO0AMH, a TPETHETr0 — OJHUM-EANHCTBEHHBIM CIIOCOOOM.
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40. MepectaHoBku. PakTopuan

Takum 006pazom, MbI IoTy4drIH 3-2-1 = 6 crmocoOoOB MepecTaHOBKH TPEX YeI0-
Bek. Ha puc. 1 mokasaHsl Bce 3TH CIIOCOOBI.

Ca

>

Annpeit bopuc  Buagumup Bopuc  Buagumup Amnppeit

)

Awnpnpeit Bnamumup — Bopuc Bopuc  Awunpeit Bnagumup | Bnagumup — Bopuc  Anppeit

Puc. 1

Ecnu mroneii 4eTBepo, TO MEPBbII HOMEP MbI MOXEM IIPHCBOHTH JIFOOOMY H3
YeTBEphIX, & OCTABILIHMECs HOMepa pacripenenuTb 6 criocodamMn MeX/Iy TpeMs OCTaB-
mmmucs. [onygaem 4- 6 = 24 criocoba Hymepanuu. OcTaercsi HATOMHHTH, 4TO 6
MBI TIOJTyJajin kKak 3-2- 1.

[Iponomxkas paccykIeHUS TEM e CIIOCOO0M, MBI OOHAPYKUM, YTO €CIH JIFOICH,
HaTpuMep, CeMepo, TO U3 HUX MOKHO COCTaBUTH 7-6-5-4-3-2.1 = 5040 paznuyHbIx
nepecmanosox.

O000mmuMM TONTyYeHHBIE pe3yabTaThl. Eciin ecTh N IpenIMeToB, TO YUCIO CIIOCO-
60B mepeHymMepoBaTh ux paBuo N- (N—1)(n—2)-...-3-2- 1.

Onpepenenune. @axmopuanom HATYpPaIHHOTO YUCIa N Ha3bIBa-
€TCsI TIPOU3BEJICHUE BCEX HATypallbHBIX yucen oT 1 1o N. O6o3Haua-

G@ ercs (pakropuain nl.
) Urak,

& n=12.3-...-.(n—1)-n.

IToneenem nrorm.

Ilepecmanoexoil M3 N IPEIMETOB HA3BIBACTCS JTIOOOH cIT0co0 HyMepaIuu 3THX
MIPEMETOB (CIIOCO0 X PACTIONIOKESHHS B PsIJI).

Yucno nepecmanosok N MpeAMETOB paBHO N!.
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Fnaea VIIl. JnemeHTbl KOMOUHATOPHKH

st Toro, 9ToOBI B pa3IWYHBEIX (OpMyNIax He Jenarh HekmodeHus i gucia 0,
IIPUHATO CONIALICHNE

o =1
[IpuBenem Tabnumy ¢axropuanos ot 0 go 10:
nf0|1|2|3|4]| 5 6 7 8 9 10

n|1|{1(2|6]|24|120| 720 | 5040 | 40320 | 362880 | 3628 800

@akropuan nl oueHp ObICTpo pacteT ¢ yBemuueHueM N. [Tostomy make mms 10
MIPEIMETOB MEPECTAHOBOK OYEHb MHOTO M BBITIHCATh BCE MMPAKTUYCCKH HEBO3MOXKHO.

B smom nynxkme pacckazano, cKOIbKUMU CHOCODAMU MOINCHO HepeHymepo-
6amv HecKonbKo npedmemos. OKazvieaemcs, 071 IMO20 HYHCHO YMeNmb HAX0-
oums (haxkmopuansl HAMYPAILHLIX YUCEL.

Bonpochbl

1. Yro Takoe mepecTaHoBKa?

2. YeMy paBHO YMCIIO pa3IM4YHBIX IEPECTAHOBOK U3 N IIPeIMETOB?
3. Uto Takoe (pakTopuan HaTypalbHOro uucia?

4. Yemy paBeH (axropuan Hyss?

Ynpa>kHeHus

1. Camra, Bans u [letst momyuwim Homepa 1, 2 w1 3 st yyactus
B COPCBHOBAHUSX. 3allUIIUTE B TAOIHUIy BCE BO3MOXKHBIC CITOCOOBI
a* pacrpeneieHus: STHX HOMEPOB MEXKIy YYaCTHUKAMH.

\

1 crmoco0 | 2 crmoco6 | 3 crrocob | 4 crocob | 5 crmocob | 6 cmocod

Camra

Bans

Ilets

2. B aBTOCEpBUC OIMHOBPEMEHHO TPHEXaTH 3 MAIIMHBI Ui peMoHTa. CKOJIBKO
CYIIECTBYET CIOCOOOB BEICTPOHTH UX B OUEpE/b HA OOCITYKHBaHHE?

3. CKOJIBKO €CTh CIIOCO00B pa3aaTh CIOPTHBHBIC HOMepa ¢ 1 mo 5 msTi Xokken-
cram?

4. YYacTHHUKH JIBDKHBIX COPEBHOBAHHWH CTAapTyIOT ¢ MHTepBaioM B 30 cexyHI.
Yrto06bl onpenenuTs NOpAgoK CTapTa, CHOPTCMEHBI TAHYT KpeOuil, onpeaemsommi
HOoMep crapra. CKOJBKO CYIIECTBYET PasziIHYHBIX ITOCIIEIOBAaTEIBHOCTEH BBIXONIA
JBDKHUKOB Ha CTapT, €CIIM B COPEBHOBAHMAX MPHHUMACT yIaCTHE:

a) 6 npokHKEKOB; 0) 8 mbbkHUKOB; B) 10 nbnKHUKOB; 1) K IBDKHHKOB?
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41. TpaBuWno yMHO>XE€HHUSI U NepecTaHOBKW B 3ajavax

5. CKOIIbKO pas3iIMUHBIX TOCIIEIOBATENILHOCTEH (He 0053aTeIbHO OCMBICIICHHBIX )
MOYKHO COCTaBHThH M3 OyKB CJIOBa:
a) «y4eOHUK»; 0) «aBTOp»; B) «(hOHAPHY; T)* «O600O»?
6. Berauciure 3HadeHue JIpoou:
a) 3 0) L3 B) B 0 g 0F e OF og
7* BBIMUIINTE BCE HATYypAIbHBIC JICTUTEIN YUCIIA!
a) 4!; 0) 5!; B) 6!.
8%, JlokaxkuTe, 9To ecau N < m, To Ml menurcs Ha N! Oe3 ocrarka.

41. NMpaBuNo yMHOXXeHUA U NMepecTaHOBKK B 3aja4yax
Ha BblYMUCJ/IEHHE BEPOATHOCTEH

3aaun, KOTOPBIE MbI OylieM ceifuac penrarsb, OTIHYATCs OT TEX, YTO MbI PEIalIH

paHee, TOJBKO YHUCJIOM BO3MOKHBIX 3JICMECHTAPHBIX CO6BITI/II>’I B OIIBITC.
Mpumep 1. B kmacce 30 yenoek. Cpean HUX HET JABYX yue-
- HUKOB OJMHAKOBOTO pocTa. [To xomaHae yuuTens GU3KyIbTYpbl OHH
[ BBICTPAaUBAIOTCSI B ONHY IIEPEHTY B ciydaiiHoMm mopsake. Haitmem
BEPOSITHOCTH TOTO, YTO OHU BCTAIH 110 POCTY.

Pewenue. Obmiee 4nciio paBHOBO3MOXKHBIX COOBITHH paBHO YHC-
ny mepectaHoBoK 30 ywammxcs: N = 30!. Uucimo 3To HACTOJIBKO
BCJIMKO, YTO JIYyYII€ OCTAaBUTb €ro B TAaKOM BHUJC. Y4YeHUKH 110 po-
CTy MOTYT BCTaTh JABYMsI CIIOCOOAMH: MO BO3PACTAHUIO WITH 10 yObIBaHUIO. [ToaTOMY
COOBITHIO A «BCTAH MO POCTY» OmaronmpusATcTBYIOT aBa ncxoma: N(A) = 2. Torma

P = =

OT0 9HCI0 MPUOIUZUTENHHO PABHO
0,000 000 000 000 000 00O 000 OO0 000 000 007 54.

Bor yx neiicTBUTENbHO MaJIOBepOsATHEHIIIee coObITHE! PaccUnTHIBATE Ha TaKyIO CITy-
YaifHOCTh HE CIIE/YET.

Mpumep 2. B crpaxoBoii KOMIIaHUK — PEKJIaMHasi aKLUs: KOMIIBIOTEp CIly4daii-
HBIM 00pa30oM BEIOMpAaET aBTOMOOWIBHBII HOMEp, U BIaeel] aBTOMOOUIS ¢ TaKUM
HOMEPOM Tony4yaeT CkuaKy. Halizem BeposSTHOCTb TOro, YTO CHACTIMBBIH HOMEp
«B 845 MA».

Pewenune. Kak MpI 3HaeM, kaxaas Oyksa BeiOupaercs u3 12, a mudpsr —u3 10
BO3MOXHBIX. [103TOMY YHCIO PJIEMEHTAPHBIX COOBITHI MOXKHO HAWTH IO TPAaBHIY
YMHOXEHHS:

N =12-10-10-10-12-12 = 10%- 12 = 1 728 000.
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FnaBa VIIl. dnemeHTbl KOMOGUHATOPHUKH

CoObiThto A «HOMeEp B 845 MAY O1aronpusTCTByeT eIMHCTBEHHOE coObIiTHE. [103TO-
My

1
P(A) = ;o= ~ 0,000 000578 7.

Mpumep 3. KakoBa BeposTHOCTH TOTO, YTO CPEAN MOCIEIHHUX YETHIpeX HuQp B
CeMH3HauHOM HOoMepe TenedoHa VBana VBanoBuua ects nudpa 8? (MslI paccMarpu-
BaeM TOJIBKO MTOCTICTHNE YeThIpe IH(PHI, TaK Kak NEepBBIe TPU MU PEI B TeIe(hOHHOM
HoMepe —3To HoMep ATC, 1 He Bce Takue MOCIEI0BaTEIbHOCTH BCTPEUAOTCS.)

B oot 3aaue yjoOHee HaiiTH BEpOATHOCTH MPOTHBONOJOKHOTO COOBITHS A
«Cpeau YeThlpex MocieAHux Iudp HeT HUQpPHI 8.

PaccmoTpuM ommBIT, cocTosmuil B BEIOOpE TOCIESAHUX YeThIpeX nudp TenedoH-
HOTrO HOMepa. Kaxmyro mudpy MOKHO BBIOpaTh AecAThIO criocobamu. Umeiao kKoM-
OuHauuii HalieM MO MPaBIITy YMHOXCHUS:

N =10-10-10-10 = 10000.

OT0 M ecTh 00Ilee YUCIIO AIEMEHTAPHBIX COOBITUH Hamiero omnbita. Bynem cuu-
TaTb UX PaBHOBO3MO)KHBIMHU.

Temnephb HY’KHO HAWTH YHCJIO MCXOJOB, GIATOMPUATCTBYIOIMX COOBITHIO A, T. €.
YHCIIO YeThIPEX3HAYHBIX KOMOWHAIINHN, HE collepkamux udpy 8. B aTom ciydae st
Kax10i nu@pbl €CTh TOJIBKO JAEBATH CIIOCOOOB BHIOOpA. UMCIIO OMaronpusiTCTBYIO-
IIMX COOBITUI PaBHO

N(A) =9-9-9-9 = 6561.
y 6561
[Tostomy P(A) = 10000 = 0,6561.
Crnenosarenbho, P(A) = 1— P(A) = 0,3439.

B smom nynkme mot yeuoenu, KaKk ¢ HOMOWbI0 RPAGUIA YMHONCEHUA U PaK-
mopuana Mod3cHoO peutams HeKOmopbwvle 3a0auu Ha paciuem 6epoAnHOCmeil.

YnpakxHeHus

1. HaiinuTte BepoOSTHOCTh TOrO, YTO TPEX3HAUYHBIH HOMEpP CIy-
JaifHO Tpoe3Xkaromeil MUMO MammHbl coctont u3 mudp 0, 4 u 5

&t B TTPOU3BOILHOM MOPSIIKE.
< 2. Haiigure BEpOSTHOCTH TOTO, YTO CPEIU TPEX MOCIEAHUX IU(P
ClTy4alfHOTO Tene(OHHOTO HoMEpa HE OKaKeTCs:

a) uudpser 0; 6) uudpser 2; B) mudp 1 u 6; 1) mudp 2, 5u 7.

3. KaxoBa BepoATHOCTB TOTO, YTO CPEIH IMOCIEIHNX YEThIpeX HU(P CIydaiHOTO
Tese(hOHHOTO HOMEpa:

a) BcTpetutes mudpa 7; 0) Berperutes mudpa 2 unu nudpa 3;
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41. TpaBuWno yMHO>XE€HHUSI U NepecTaHOBKW B 3ajavax

B) BCTpeTUTCS XOTA OBl ofHa n3 nudp 4, 0 mm 1;

r) Oymet xotst 661 omHa w3 udp 1, 2, 4u 9.

4. JlecsaTh IIKOJBHUKOB B CIy4YallHOM IOPSJIKE 3aXOISAT B KJIAaCC HA JK3aMEH.
Kaxnplii 3 Hux HazeiBaeT Gpammnmio. [Ipencenarens sK3aMeHAIMOHHON KOMUCCHH
3aIIChIBACT HA JIHCTOYKE (DaMIJIMM B TOM IIOPSIKE, B KAKOM BXOIST LIKOJHHUKH.
Haiinure BepoSTHOCTH TOTO, UTO (DaMHIIMH OKaXKyTCSI 3aIIACaHBIL:

a) B an(aBUTHOM ITOPSAKE;

0) B mopsiike, 0OpaTHOM asi(haBUTHOMY.

5. Ha monke y Mumu 6 BumeokacceT. Ha mHe pokaeHust Muria CHsUT Bce Kac-
ceThl ¢ monkd. Yacth QuibMoB pebsTa IMOCMOTPETH BMECTE, a KOIja TOCTH YIIUIH,
Mumia mocTaBuil BCe KacceThl CHOBAa Ha IMOJKY B clydaiiHOM mopsiake. Haitnure
BEPOATHOCTH TOTO, YTO KACCETHI OKA3aJIMCh B TOM XK€ MOPSIKE, YTO OBUTH TPEKIE.

6. Nmeetcst 12 xoMIBIOTEPHBIX AUCKOB U 12 kopoOok ot Hux. Haiigure BeposT-
HOCTb TOTO, YTO, CIIy4aifHBIM 00pa3oM YIIOKHUB TUCKH B KOPOOKH, MBI OOHApPYKUM,
YTO:

a) KaXIbIH JUCK JIEKHUT B CBOEH KOPOOKeE;

0) XOTs ObI OZIMH JTUCK JISKUT HE B CBOCH KOPOOKE;

B) JIBa ONPEAETICHHBIX ANUCKA MEePEIyTaHbl MECTaMH, a OCTaIbHbIC JUCKU —B CBO-
UX KOpoOKax;

') POBHO OJJMH JMCK JIEXKHT HE B CBOCH KOpOOKE, a OCTaJIbHBIE — B CBOMX KOPOO-
Kax.

7. Nma «/IAHS» nammcanu Ha TOJIOCKE KapTOHA M pa3pe3alii MOJOCKYy Ha OyK-
Bbl. HalinuTe BEpOsATHOCTH TOTO, YTO, COCTABUB ATU YETHIPE KAPTOHKU CIy4YalHBIM
o0pas3oM B psia, Mbl iodyynm uMs « HAJ{ST».

8. CnoBo «TOBAP» namucaiu Ha KapTOHKE W pa3pe3ajd KapTOHKY Ha OyKBBI.
JeBouka, urpasi, BbUIOKWIIA UX B psA B cilyyaiiHOM nopsake. Haiiaure BeposSTHOCTD
TOTO, 9TO MOJIYYMIOCh cioBO «ABTOP».

9. Cnoso «AITEJIbCUH» Hanucanu Ha MONOCKe KapTOHA U pa3pe3aliv MOJIO0CKY
Ha OykBbl. JleBouka, UTpasi, BBUIOKHIIA UX B s B cilydaiiHoM nopsake. Haiimure
BEPOSTHOCTH TOT0, UTO Moydminoch cinoBo « CITAHUEJIby.

10. CnaoBo «CAXAP» Hanmcany Ha TOJOCKE KapTOHA U pa3pe3alii MOJOCKY Ha
OykBbI. HaiiiuTe BEepOsSTHOCTH TOTO, YTO, COCTABHB JTH IISITh KAPTOHOK CITyJIaiHBIM
00pa3oM B psijl, MBI CHOBa MOIy4uM clioBo «CAXAP».

11* CnoBo «MATEMATUKA» Hamucanu Ha TOJIOCKE KapTOHA U pa3pe3aiu
MoJIOCKY Ha OykBbl. Haligure BepoATHOCTH TOTO, YTO, COCTAaBUB BCE 3TH OYKBBI
ciy4aiiHBIM 00pa3oM B psifl, Mbl cHOBa monyduM ciioBo « MATEMATUKAY.

12* HaiinuTe BepOsTHOCTB TOTO, YTO CPEAX MOCICIHUX YETHIpEeX IHMp CIydaii-
HOTO CEMHU3HAYHOTO TeNe(OHHOTO HOMEpa eCTh POBHO OfHA Idpa 1 u poBHO oxHA
uudpa 7.
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42. CouetaHus

Mpumep 1. 13 Tpex UrpoKoB, 3asBIECHHBIX HA TEHHUCHBIA MaTd,
HaJ0 BBIOpATh JABYX Ul BBICTYIUIEHHs B IAPHOM paspsje (HOpsgoK
UTPOKOB HE cymiecTBeH). CKOIBKHUMHU CIIOCOOaMH 3TO MOXKHO CJie-
narp?

Pewenune. Ecin 0003HaYNTh MIPOKOB PA3IMYHBIMU OyKBaMMH:
A, B, C, To MBI MOX€EM BBIIUCATh BCE BO3MOXHbIE KOMOUHALUK U3

3TUX OYKB:

AB BA CA
AC BC CB

Chavarna MblI Opamu urpoka A u 100aBIISUIN K HEMY B Mapy €Iie OJHOTO U3 JIBYX
ocTaBIIUXCS UrpokoB. Tak monmyunnuck nepsbie ABe napsl AB u AC B Haiem criuc-
Ke. 3aTeM B KauecTBE IEPBOTO MTPOKA MBI B3sUTH UTpoka B m k HeMy moOaBisuin
OIHOTO M3 ABYX ocTtaBmuxcsa. Tak momyumnuck napsl BA m BC. Hakonen, nep-
BBIM TTOCTaBHIN UTpoka C M M0OaBIsUTH K HEMY OJIHOTO M3 OCTABIIUXCS UTPOKOB.
Iomyunnu nocnennue ase napsl CA u CB.

OnHako cpeau MoMy4YeHHbIX TaKUM 00pa3oM KOMOMHALIMHI TOTY4YHIIHCh [IepecTa-
HOBKH OJHOM M To# ke mapsl. Hanpumep, AB m BA —»T10 ontHa u Ta ke mapa.
Cosmnagarot u apyrue napel: AC u CA, a taxoke BC u CB. Takum oOpa3zom, moiy-
YaIOTCSl BCETO TPU PA3INYHbBIE MAPHI:

AB AC BC

3aMeTHM, 4YTO OOlee YMCIIO BCeX BO3MOXHBIX KomMOuHauuii OykB A, B u C
COKpAaTHIIOCh B 2 pa3a. DTO MPOU3OILUIO TIOTOMY, YTO M3 ABYX Pa3HBIX OYKB MOYKHO
COCTaBHUTh POBHO JIBE TIEPECTAHOBKH.

Mpumep 2. CkombKUMH CIIOCOOAMH MOXKHO BBIOPATh JIBYX MI'POKOB M3 YETHIPEX
3asIBJICHHBIX Ha Mary?

Pewenue. Ob6o3naunm urpokoB A, B, C u D. Haunewm, kak U B mpeabayieM
IpUMepe, COCTaBIATh Maphl. [lepBoro urpoka MbI MOKEM BEIOPATh YETHIPHMSI CIIO-
cobaMu. BTOpeIM K HEMY MBI MOXKEM B3SITh JTIOOOTO M3 OCTaBIIUXCS TPEX:

AB BA CA DA
AC BC CB DB
AD BD CD DC

[oxyunnock 12 xombunanmii. [1pu 3TOM, Kak ¥ B IPeABIIYIIEM IpUMepe, Kaxkaast
rapa rmocuuTana JIBaxbl. [103TOMY pa3IUYHBIX map Bcero 6:

AB AC AD BC BD CD.
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42. CoueTtaHus

Eciu ecth N mpeMeToB, TO YUCIIO CIIOCOOOB, KOTOPHIMU MOKHO BBIOPATh POBHO
K 3 HUX, HaskIBaeTCA uuciom couemanuii w3 N o K u o6o3navaercs CK («up u3 o
o Kay).
Taxum 06pa3oM, Mbl ycTanouiu, uto C3 = 3, CZ = 6.
MoXHO JOKa3ark, 9TO
k n!
Ch=v—7
"= K(n—K)!
Taxkum 00pa3zoM, ¢ TOMOIIBIO (haKTOpHajIa YUCIO COYCTAHUIN BRIPAXKaeTCs depes

gucna N u K.
Mpumep 3. Haiitu Cg.

4 _ 9 _ 9 _ 9.8.7-6-5-4-3.2-1
Pewenne. MetumeeM Cg = 7020 = 2751 = 4.3.2.0)(5.4.3 2.1)°
Coxkparum npoussesenus 5-4-3-2- 1 B unciurene u 3uamenarene: Cg = 22;?

TenepL CHOBa MOYKHO ITPOMU3BECTU COKPAIICHUS:

Ci—2876_987_g.5.7_1%.

B smom nynxkme o6vacuanoce, umo maxoe uucio couemanui. Illomumo smo-
20, Mbl meneps 3naem GopmysLy 01 YUcaa COuemanuil.

Bonpocbl
1. Yto Takoe 4HCIIO COUEeTaHUit?
2. Kak 0003Ha4uTh 4nCciI0 coueTanuil us 6 mo 5?

Ynpa>kHeHus
1. Hatimure:
a) C3; 6)CZ B)C3; 1) Cd n)C; ) C.
2. CpaBHUTE yucIa:
a)C2uC3; 6)CiuCy; 8) CipnCly; r)CyuCy.
“ 3. Beruucnure:
S a) Cf; 6)Cg 1) CY; ) Cf; e) Cigy.
4. CKOJBKO CYIIECTBYET CII0cOOOB BHIOpATh OAWH OOBEKT M3 CO-
BokyrmHOCTH 50 npenmeTon?
5. CxonbkuMH criocodamu MOKHO BeIOpath 49 mpeameros u3 50 mpenmeToB?
6. CKOTBKMMH CTIOCO0AMH MOXHO BBIOPATH:
a) 7 mpenmeroB u3 9; 0) 2 mpeamera u3 6; B) 4 mpeamera u3 7;
r) 5 npeameror u3 10?
7. CKONBKAMHE cIIoco0aMy MOKHO 0TOOpAaTh CTapTOBYIO IMIECTEPKY B BOJICHOOIIB-
HOM MaTue, eclid B KoMaH/e 3asBieHo 10 urpoxos?
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FnaBa VIIl. dnemeHTbl KOMOGUHATOPHUKH

8. IIpenmpuHIMAaTENb X0UET OTIPABUTH PEKIAMHBIC OOBSBICHUS B TPH U3 CEMHU
ropofckux razer. CKOIbKUMH CIIOCO0aMH MOXKHO BBIOpaTh 3TH 3 ra3eTbl?

9. MiBan VBanosuy xymun 6mwiet «Cropioro 5 u3 36». OH H0IKEH 3a4epKHYTh
poBHO 5 HOMepoB 13 36. CKOJBKO CYIIECTBYET CIIOCOOOB 3TO CAETaTh?

10. Ban Hukudoporuu kymui omiet «Jlorto 6 u3 49». OH N0IKeH 3a4epKHYTh
poBHO 6 HOMepoB n3 49. CKOIBKO CYIIECTBYET CIIOCOOOB 3TO CeNaTh?

11. Ha 6unere norepen «Yectnast urpa» umeercst 20 3akpbIThIX OykB, poBHO 10
u3 HUX — OykBHI cioBa «ABTOMOBWJIby. Bykssl pazopocaHbl ciaydaifHeIM 00pa-
3oM. [1o mpaBuam orepen eciu Biazenen Ouiera, oTkpsiB poBHO 10 OykB, OTKpoeT
Bce OykBbI ciioBa «K ABTOMOBWJIby», To OH BRIMTPHIBAET aBTOMAIIIHHY.

a) CKOJIBKO BCETO CYIIECTBYET CIIOCO00B OTKPHITH 10 OykB?

6) Cxospko CcymecTByeT crnoco0oB OoTKpHITE 10 OyKB Tak, 4TOOBI BHIUTPATH aB-
TOMOOUITB?

12* B xnacce 25 yueHnkoB. CKOJIBKHMH CIIOCOOAMH YYUTEIh MOKET BBIOPATh B
9TOM KJIacce UIsl OTpoca:

a) 5 pasHbIX yueHHKOB; 0) 6 pa3HbIX yueHHKOB; B) 20 pa3HBbIX YUCHHKOB?

13* Myxa mon3er 1mo pemietke pasmepoM 3 X 3 U3 Todkd A B Touky B (cm.
puc. 2), ABurasicb Bce BpeMs BIpaBO WK BHU3. CKOJIBKO paziIMyYHBIX MapIIPyTOB
MOXeT BBIOpaTh Myxa?

Pewenue. Kak Obl HU MON31Ia MyXa, OHA JOJDKHA CHENATh BCEro 6 IMIaroB: Tpu
«mraray Brpaso (I1) u Tpu mara Ban3 (H). MapuipyT MyXu MOKHO 3aITicaTh B BHIC
MocJIea0BaTenbHOCTH mectu Oyks. Hanpumep, [THITHHII.

Taknum 00pa3zoMm, BOIIPOC CBOAUTCS K TOMY, CKOJIBKO CYIIECTBYET CIIOCOOOB pac-
CTaBUTH TpHU OyKBHI I1 B MOCIIeOBaTEIbHOCTH IECTH OYKB.

Oreet: C3 = 20.

14* OTBeTbTe Ha BOMPOC TPEABIAY-
e 3aJa4u JUIs PemeTK pazmepoM 4 x 5
(cm. puc. 3).

A®

A@

® B ®B

Puc. 2 Puc. 3
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43. CoueTaHusa B 3ajauyax Ha BblYMC/IEHHE BEPOSATHOCTEH

43. CouyetaHusa B 3afjayax Ha BblYUCJ/IEHWE BEPOATHOCTEM

YMeHHe HaXOAUTh YHCIIO COYCTaHHH 1Mo (popMmyIie

k n!
Ch= kl(n—k)!

MT03BOJISIET MPOILE pelIaTh MHOTHE U3 YK€ U3BECTHBIX 3a/1a4. KpoMme Toro, Mbl TEIEph
HAy4HUMCsl pelIarh 3a/1aqi, K KOTOPBIM paHblile ObUIO TPYAHO HMOAOUTH.
Mpumep 1. B rpynme nath genorek: Bans, Cama, Mama, Tans

- n Koms. Ilo xpebuio aBoe W3 HUX BBIOpaHBI ACKypHBIMH. HalTu
a BEPOSITHOCTH TOTO, 4TO 510 Baus u Taus.
PeweHnune. Yncno >meMeHTApHBIX COOBITHII B TOM OTBITE PABHO
o .c2_ ot
quCIly codeTaHuit u3 5 mo 2: C5 = 5.3 = 10. Bce anemeHTapHbBIE

CoOBITHS PaBHOBO3MOXKHBI. CoObITHIO A «aexypaT Bans m Tamsa»
OJIarONPHUSITCTBYET TOJIBKO OJIHO AIeMeHTapHoe coObitue. [Toatomy P(A) = % =01

Mpumep 2. B simuike 4 kpacHbIX U 2 senThix (raxka. V3 Hero Haymady u3Biie-
KatoT 3 (naxkka. KakoBa BepOSITHOCTB TOTO, UTO BCE 3TH (PIaXKH KpacHbIE?

Pewenue. Uncio sneMeHTapHBIX COOBITHIT B 5TOM orbiTe paBHO CF = % =20.
Bce onn paBHOBEpOSTHBL. UHCIIO ONAarompusATHBIX COOBITHU I COOBITHS A «BBI-
HYJTU TPH KPacHBIX (hrakka» paBHO YHCITy CIOCOOOB BHIOpATh 3 KPacHBIX (Iakka
13 4 kpacHBIX (IaXKKOB, UMEIOIIUXCS B AlIUKe. DT0 uncio pasHo Cj = 4. [TosTomy

4
P(A) = 6 = 0,2.

Mpumep 3*. HaiizeM BepOSITHOCTH TOTO, YTO, U3BJICKAs Haydauy 5 (akkoB u3
AIINKa, B KOTOPOM 8 KPacHBIX M 7 )KENTHIX ()JIaYKKOB, MBI BEITAIIIIM POBHO 3 KPaCHBIX
1 2 cuHHX (raxka?

Oom1ee 9nCio AMEMEHTAPHBIX COOBITHI paBHO YKCTy codeTaHnit u3 15 ¢raxkos
no 5: N=C%.

Habparb 3 kpacHbIx (uiaxka u3 8 MoxkHo onuuMm U3 C3 croco6os. TouHo Tak
e, HabpaTh 2 cMHUX (akka u3 7 MoxHO ofHuM U3 C? crioco6oB. Clien0BaTenbHo,
YHCIIO HCXOIOB, OArONPHUATCTBYIOIINX COOBITHIO A «3 KPacHBIX U 2 CHHHX», PaBHO
N(A) = C3-C2. Takum obpazom,
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FnaBa VIIl. dnemeHTbl KOMOGUHATOPHUKH

Brrancnum 9Ty BCPOATHOCTD:

CESZ 15! _15‘14-13‘12-11:3003;

51100 1.2-3-4.5
3_ 8 876 _ gp 2 7 76 __
C8_3!5!_1~2~3_56' C7_2!5!_1-2_21'

[Toaromy

_ 2156 _ 56 __
P(A) = 220 = 56 ~ 0392,

30ech mbl 6udenu, Kak, ymess HAX0OUmMb YUCI0 COYEMAHUIL RO (opmyie, Moic-
HO peutams 0060IbHO CNLOIHCHBIE 3A0AUU NO MEOPUU 6ePOAMHOCHEIL.

YnpakxHeHus

1. Ans1 ygacTust B TETICBUKTOPHUHE CITyIaliHBIM 00pa3oM BEIOHPAIOT
3 urpokoB u3 8 nmpereHaeHTOB. KakoBa BepOsITHOCTB TOTO, UTO OyIyT

at BeIOpans! 1-i1, 4-if n 8-it urpoxu?
< 2. B Tupaxe norepen « CHOPTIOTO» pa3bIrPHIBAIUCH 6 CITydaifHBIX
HoMepoB u3 49. (Ceifuac cymiecTByeT moxosxas jotepes «JIoTro 6 u3
49».) B xunokomenuu «CropmioTo-82» INaBHBIA Tepoil 3auepKkuBaeT Homepa 1, 2,
3, 4, 5u 6. Haiinure BeposSTHOCTH TOTO, UTO B THPAKE BEIMTPAIOT IMEHHO JTH IIECThH
HOMEPOB.

3. KakoBa BepoATHOCTb TOTO, YTO B THUpaxe JoTepen «CroptiaoTo 6 u3 49 BbI-
naayT Homepa 4, 28, 17, 8, 12, 32?7 OtnudaeTcst i OHa OT BEPOSITHOCTH BBIMACHHS
HomepoB 1, 2, 3,4, 5u 67

4. Ha nBepu ycTaHOBIIEH KOJOBBIM 3aMOK ¢ kHONKamMH. Ha kHomkax n300pakeHbl
udpsl ot 0 10 9. UTOOBI OTKPHITH IBEPH, HY’)KHO OJJHOBPEMEHHO HaXKaTh TPH KHOTIKH
HEU3BECTHOIo HaM koja. Halinure BEpOATHOCTb OTKPBITH ABEPH C IIEPBOH MOMBITKH,
Ha)kKaB TPU KHOIIKHM Hay/iady.

5. Ha 6unere notepen «UectHas urpa» umeercs: 20 3akpbIThIX OyKB, poBHO 10 13
HuX — OykBbI cioBa «KABTOMOBWJIby. Haiinute BepoSITHOCTD, OTKPBIB CITYYaitHBIM
o0paszom 10 OykB, OTKpHITE Bce OykBbI ciioBa «ABTOMOBJIby.

6. Haiimure BepoSITHOCTH TOTO, YTO BCE OYKBBI «0» OKKYTCS Ha CBOMX MECTaX,
€CITU CITy4aliHBIM 00pa3oM MepeMeIaTh U BEICTPOHUTH B Psifi Bce OyKBBI CIIOBA

a) «Torop»; 0) «MOJOTOK»; B) «OKOJOTOK»; I') «0OOPOHOCTIOCOOHOCTBY.

7. Ha KHMXKHOH moJike 7 pOMaHOB M 4 MOBECTH, PACHOJIOKEHHBIE B CIy4aiiHOM
nopsiake. C MOJKH CHSUTH 8 TIepBBIX MOABINUXCS KHUT. HalinnTe BeposiTHOCTH TOTO,
9TO Ha ITOJKE OCTAJIHCH!

a) TOJBKO MOBECTH; ©0) TOIBKO POMAHBIL.
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43. CoueTaHus B 3ajjayax Ha BblYUCJIEHWE BEpPOSATHOCTEH

8. [ocneaaue veTsipe MUPPH B CEMU3HAYHOM Tene(oHHOM HOMepe —3To 1, 2,
3 u 4. Haiinute BEpOSITHOCTH TOTO, YTO HOMEP OKaH4YMBaeTCs Ha 43 unu 34.

9. Ilepen npreMoM y HOCONBCTBA OXKUAAIOT TPU OEIIBIX U IIECTh UEPHBIX JIUMY3HU-
HOB C FOCTSIMH. MallInHbI IPUE3XKAIOT B ClIyyaiiHOM nopsiike. Halinure BeposTHOCTD
TOTO, YTO MEPBBIMU HPHEAYT:

a) Bce Oerple INMY3UHBI, 0) BCE YEepHBIC JTMMY3HHBL.

10* B marasun npusesnu 10 cunnx un 10 kopudHEBBIX KOCTIOMOB. [IponaBmuima
cityuaifHeIM 00pa3oM BbIOMpaeT 8 n3 HuX, 4YTOOB! BEICTABUTH HA BUTpUHE. Haiinure
BEPOSITHOCTH TOTO, YTO Oy/leT 0TOOpaHO 3 CHHHUX M 5 KOPHYHEBBIX KOCTIOMOB.

11* B maptum u3 15 neranei 3 OpakoBanHbIX. [Tokymnarens npuodpen 5 neraei.
Haiimure BepOSATHOCTH TOTO, YTO CPEAN HUX:

a) HeT HU OJTHOW OpaKOBaHHOM;

0) ecTb X0T4 OBl OfHA OpaKOBaHHas,

B) 3 OpakoBaHHBIC JETAH;

') 2 OpakoBaHHBIC JICTAIIH.

12* Vpan MBaHoBuY Kymwi owiet joteper «Cropmioro 5 u3 36». Ha Guinere
n300paxkensl 36 HomepoB oT 1 mo 36. HyxHo 3auepkuyTs poBHO 5 u3 Hux. Ilpn
PO3BITPHIIIE CIyYaiHBIM 00pa30M BBIOMPAIOTCSI S BBIUTPBINIHEIX HOMepoB. Kakosa
BEPOATHOCTb TOTO, 4To VBaH MIBaHOBUUY, 3aUuepKHYB 5 4ncel, yrajaer:

a) POBHO 5 BBIUTPBIIIHBIX HOMEPOB;

0) poBHO 4 BBIUTPBIIIHBIX HOMEPA,;

B) POBHO 3 BEIMTPHIIIHEIX HOMEPA;

T) XOTsl OBI OMH BBIUTPBHIIIHBIIT HOMED.

13* B xapmane y Hagu nexxut 7 3eneHslx u 9 kpacHbIX jneaeHIoB. Hans, He
DI/, BEIHUMAeT U3 kapmaHa 6 sreneHnoB. HalianTe BeposSTHOCTH TOTO, YTO CpeIH
HHUX POBHO 2 KPaCHBIX.
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naBa IX. NeomeTpuueckas BepoATHOCTb

44. Bbi60p TOUKM U3 (PUrypbl HA NJIOCKOCTH

- Mpumep 1. PaccMOTpUM MBICIICHHBIN OTIBIT: TOUKY Haynady Opo-
/'\ caroT Ha KBaJIpaT, CTOpPOHa koToporo paBHa 1. CrpamriBaeTcs, KakoBa
BEPOSITHOCTH COOBITHSI, KOTOPOE COCTOMT B TOM, YTO PACCTOSHHUE OT

o Lo, 1
O9TOM TOYKH J0 OnmKanmen CTOPOHBI KBaJpaTra HC OoJIbIIe YeM Z?

B »T0l1 3amade peub UAET O TaKk HA3bIBAEMOU 2eoMempuuecKoil
eepoamnocmu. PaccMorpum Gonee o0mmue yciaoBus omnbiTa. Touky Haygady Opoca-
10T B ¢urypy F Ha mmockoctn. KakoBa BeposTHOCTB TOTO, YTO TOYKA IOTAJET B
HekoTopyto durypy G, xotopas conepxurcs B ¢purype F (puc. 1)?

Puc. 1

OTBeT 3aBUCUT OT TOTO, KAKOH CMBICI MbI BKJIa/IbIBAEM B BBIPOKEHHE «OPOCHUTH
TOUKy Haynady». OOBIYHO 3TO BBIpaKEHHE TPAKTYIOT TaK:

1. BporieHHast Touka MOXET MONACTh B JTIO0YI0 4acTh Gurypsl F;

2. BeposTHOCTB TOTO, YTO TOUKA TOMaAET B HEKOTOpyo ¢urypy G BHyTpH du-
rypsl F, npsmMo nponopryonanbHa mwiomanu Gurypst G.

[Moxsenem uror: mycth S u Sg— wiomaan puryp F u G. BeposTHOCTB cOOBITHS
A «rouxa X mpuHamexut ¢urype G, kotopas conepxutcs B ¢purype F», pasna
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44. Bbi6op TOUKH U3 (PUrypbl HA MNNOCKOCTH

3ameTnm, uTo TwIomans Gurypsl G He Gombmie, deM ruromans ¢urypsl F, mo-
stomy P(A) < 1.

Bepuemcs k Hamemy npumepy. @urypa F B 3TOM mpu-
Mepe —KBazpar co croponoit 1 (puc. 2). [Tosromy

S=1

Touka ynaneHa OT rpaHMIBI KBajpara He Oojee 4eM Ha

SN
®

NI

%, €CJIU OHa T0Maja B 3alITPUXOBAHHYIO HAa PUCYHKE (UTYDY A D
G, HanmoMuHAIONIyI0 pamMKy It dortorpaduu. YToOsr Haii-
TH TUTOIIATbh s, HY)KHO M3 IUTOMIaa KBajgpara F Beraects 1

Iona s BHyTpeHHero keaapara ABCD. Ctopona kBaapara

ABCD paBHa ;, MI03TOMY Puc. 2
2
Seco = (3) =

_q.1_3
S=1-7=7

NI =
N

CrnenoBarenbHO,

[ToaTOMY BEpOSTHOCTB TOTO, UTO TOUKa momnana B purypy G, paBHa

Ss_3.4_3
s 1 2
Mpumep 2. U3 tpeyrompauka ABC cityualiHbiM 00pa3oM BbIOHpacTCs TOY-
ka X. HaiiTi BepOsITHOCT TOTO, YTO OHA MPUHAIICIKUT TPEYTOIBHUKY, BEPIIHHAMHI
KOTOPOTO SIBJISIFOTCS CEPEIUHBI CTOPOH Tpe-
YTOJBbHUKA. B
Pewenue. Cpennue auHUM pa3OUBaIOT
TpeyronsHuK ABC Ha 4eThlpe paBHBIX Ma-
JBIX TPEYTONbHUKA, TUIOIAAb KaXKJIOTO H3 K
KOTOpBIX 0003HaunM yepe3 Q (puc. 3). To- M
raa miomanb TpeyroasHuka ABC B 4 pasa
ooubIe: Shge = 4Q. MHTepecyroee Hac co-
oertiie D cocrout B TOM, 9TO TOUKA X MpH- A
HaJUTSXKUT MasoMy TpeyroasHuKy MNK.
BepositHocTh coObiTusi D Halizem 1o N
bopmyne C

Puc. 3
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naBa IX. leomeTpuuyeckas BepoOATHOCTb

B 3mom nynkme paccmampueanuce ceomempuieckue 6epoAmHOCmU, CA3AH-
Hble ¢ Opocanuem mouxku eHympw ucypsl na niaockocmu. Okaszviéaemcs,
6€pPOAMHOCHb NONAOAHUSA MOYKU 8 HEKOMOPYIO (Yuzypy npAMo Rponopuuo-
HanbHa naowiadu IMou guzypel.

Bonpochbl

1. Touky maymauy Opocaror B kBaapar ABCD. KakoBa BeposT-
HOCTB TOTO, YTO TOYKA ITOTana B TpeyronsHIK ABC?

2. Kakne coOBITHS pacCMaTPHBAIOTCS B OTBITE, COCTOSIIIIEM B CITy-
JaiiHOM BBIOOpE TOUKH (PUTYPHI Ha TIOCKOCTH?

3. Kak onpenensiercs: reoMeTpudeckast BEpOSITHOCTb COOBITHUS IPU
BbIOOpE TOUKH (PUTYPHI HA TIIOCKOCTH?

4. IToueMy BEpOSTHOCTH COOBITHS «Touka X MpUHAIISKUT (urype G, KoTopast
conepxurcs B purype F» He Oombire 17?

Ynpa>kHeHus

1. Baytpu tpeyromsauka ABC cirygaifHeIM 00pa3oM BEIOHpaeTcs
Touka. Haliiure BepoOsITHOCTH TOTO, YTO 3Ta TOYKA IOTaia B Tpe-

* yronsHuk ABM, tie AM —menuana tpeyronsauka ABC.
< 2. B npaMoyroibHUK citydaitHbIM 00pa3oMm Opocaercs Touka. Haii-
JIUTE BEPOSTHOCTb COOBITHS:

a) «TOYKa MPUHAIUICKUT poMOY, BEPIIIMHAMHU KOTOPOTO CITY)KaT CEPEANHBI CTOPOH
MIPSIMOYTOJILHUKAY;

0) «TOYKa MPUHAJICKUT TPEYTOIBHUKY, BEPIIMHAMU KOTOPOTO CIIyXaT JBE CO-
CeJIHHE BEPIIMHBI NPSIMOYTOJIHUKA U TOUKA MEPECEUCHUS €r0 TUAaroHaIc.

3. B kBazpare cinyyaiiHbIM 0Opa3zoM Oepercs Touka. Haiiiure BepoITHOCTB TOTO,
YTO ATa TOYKA MPUHALIEKUT BIMCAHHOMY B 3TOT KBaJpar KpyTy.

4. B xBanpare ABCD ciryqaifnsiM o6pasom BeiOmpaercst Touka X. Haiiante Be-
POSITHOCTBH TOTO, YTO 3Ta TOYKA NMPHHALICKHUT TpeyroabHuKy ADM, roe Touka M:

a) sIBISIETCs cepequHoi ctopoHsl CD;

0) menut otpe3ok CD B oTHOIIeHuu 1:2, cuutast ot Touku C;

B) aemut orpe3ok CD B oTHOImeHHMH M: N, cauTas oT To4uku C.

5. B xBaapare ABCD cnygaitHbiM 00pa3oM BeIOupaeTcst Touka X. Halure Be-
POSITHOCTH TOTO, YTO 3Ta To4ka mpuHALIekKuT Tpanennun AMCD, rae touxa M:

a) SBIIACTCS cepeauHoi cTtoponsl BC;

0) menut orpe3ok BC B otHOmeHun 1:2, cuuras ot Touku C;

B) aenut orpe3ok BC B oTHOmIeHHH M:N, cautas ot Touku B.

6. B xpyre ciay4aiinpiM 00pa3oM BblOupaeTcs Touka. Haiiinte BeposSTHOCTH TOTO,
9TO 3Ta TOYKA MPUHAIICIKHUT:

a) BIIMCAHHOMY B KpYT KBaJparTy;
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45. Bbibop TOUKH U3 OTpe3Ka U AYrH OKPYXXHOCTH

0) BIIMCAHHOMY B KPYT PaBHOCTOPOHHEMY TPEYTOIBHUKY.

7. B mpsiMoyronsHHKE co cTopoHamMu 6 1 20 cM HapHCOBaHbI JBa HETIEPECEKaro-
muXcs Kpyra JuaMeTpoM 3 cM Kaxabelid. Haiinure BeposTHOCTB TOTO, YTO CIIy4aitHO
BBIOpaHHAs! TOYKA 9TOTO MPSMOYTOJIbHUKA!

a) He TIPUHAJIKUT HU OJHOMY M3 3THUX KPYyTOB;

0) He TPUHAMICKHUT XOTS OB OJHOMY 3 THUX KPYTOB.

8* BypaTHHO OCaaWII B IIEHTPE MPSIMOYTOIBHOTO JIucTa Oymaru pasmepoM 20 cm
Ha 25 cM Kpyniyio Kikcy paguycoMm 1 cm. Cpa3sy mocine storo Byparuno mocamun
ele OfIHy TaKyIo JKe KIISIKCY, KOTopas TakXKe IIeJIMKOM OKa3ajach Ha jucre. Halnnre
BEPOSITHOCTH TOTO, YTO TH ABE KIIAKCHI HE COIMPHKACAIOTCS.

45. BbiGOp TOUKM U3 OTpe3Ka U AYrU OKPYXKHOCTH

PaccMoTprM MBICTICHHBIH SKCTIEPUMEHT, KOTOPHIH COCTOUT B CITy4ailHOM BEIOOpE
onHOoM Touku X U3 HeKoToporo orpe3ka MN. 3To MoXHO TOHMMATH Tak, OyATO TOUKY
X ciy4ailHBIM 00pa3zoM «OpocaroT» Ha OTPE30K. DIEMEHTapHBIM COOBITHEM B ATOM
OIIBITE MOXKET CTaTh BBIOOP OO0 TOUKH OTpe3Ka.

[ycts otpezok CD comepxurcs B orpeske MN. Hac muTepecyer coOviTre A,
COCTOSIIEe B TOM, YTO BbIOpaHHas Touka X MpHHAMISKUT oTpe3ky CD (puc. 4).

MeToz BBIYUCIEHUS 3TOW BEPOSITHOCTH TOT K€,

KOTOPBIH MBI HCTIOJIB30BAIH B TIPEABIIYIIEM TYHKTE o—o—)o(—o—o
Ut GUTYP Ha TUIOCKOCTH: BEPOSITHOCTH MPONOPIIH- M c D N
OHaJIbHA JTHHE oTpe3ka CD. Puc. 4
CrneoBarenbHO, BEPOSITHOCTh COOBITHS A «TOY-
ka X mpuHauiexxuT orpesky CD, comepxamiemycs B o]
orpe3ke MN» paBHa, Mo X N
CD
P(A) = MN* Puc. 5

3TO YMCIO0 HEOTPHIATEIFHOE U HE TIPEBOCXOMUT 1, Kak M momaraeTcs JUIs Bepo-
STHOCTH CIy4aifHOTO COOBITHS
Mpumep 1. Baytpu orpeska MN ciydaitHeiM 00pa3oM BbIOHpa-
- eTcst Touka X. Halinure BeposTHOCTH TOro, uTo Touka X Omike K N,
a gem kK M.

Pewenue. ITycte O— cepenuna otpeska MN (puc. 5). O603Ha-
9UM yKa3zaHHOE coObITHe depe3 A. DTo coOBITHE HACTYIHT TOJBKO
Torna, koraa touka X jexxut BHyTpu otpeska ON. Torna

P(A) = 9N =05,
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FnaBa IX. leomeTpuuyeckas BepoATHOCTb

Huuero ne memnsiercsi, ecnu Touka X BBIOMpaeTCs HE W3 OTPE3Ka, a W3 JIyTH
HEKOTOPOI KpuBoi MuHUH. HanpumMep, MOXXHO cIydaifHbIM 00pa3oM BEIOUPATh TOUKY
X Ha OKpPY>KHOCTH.

Mpumep 2. Ha okpyxHOCTH 1aHbI TOYKH A 1 B, TpuueM 3TH TOUKH He SIBISIOTCS
JIMaMETPalIbHO IPOTUBONONIOKHBIMH. Ha 3TOH e OKpyKHOCTH CITy4aiiHbIM 00pa3oM
BbIOMpaercss Touka C. Haiiaure BEpoOsITHOCTH TOTO, YTO
orpe3ok BC mepecekaer quameTp OKpYKHOCTH, TPOXO/IS-
it gepes Touky A.

C
‘ Pewenue. Ilyctp nnuHa okpyxHocTH paBHa L. Wn-
D ‘ A
B

L/2

Tepecyroliee Hac coObitHe E «orpesox BC mepecekaer
nuametp DA» HacTynaert, Tonpko eciu Todka C JIeuT Ha
nonyokpyxkHoctu DA, He comepikarield Touky B (puc. 6).

JlMHa MOIyOKPYKHOCTH paBHa % Haiinem BepOATHOCTH
L/2 cobpITus E:

Puc. 6 P(E) =

NI

L1
.L—2.

Mul paccmompenu onvin, cOCMOAWUIL 6 6b100PE MOUKU U3 OMPE3KA UAU OY2U
OKDPYICHOCIU, U HAYYUIUCH UCKANb GEPOAMHOCHU COOLIMUIL 6 IMOM Onblme
C HOMOUIBIO ONPEOENeHUA 260MEMPUYECKOL 6EPOAMHOCHIU.

Bonpochbl

1. CKONBKO 3/I€eMEHTapHbIX COOBITUI BO3HUKAET IPH BBIOOPE CITy-
yaifHOW TOYKH U3 OTpe3ka’?

2. Chopmynupyiite onpeneneHne BepoSTHOCTH COOBITHS «TOUYKa
X mpunagnexut orpe3ky CD BHyTpn orpeska MN».

3. IToueMy BEpOSTHOCTb COOBITHS «TOUKA X MPHHAATICKHUT OTPE3-
Ky CD Buytpu otpezka MN» He mpeBocxomut 1?

Ynpa>kHeHus
1. Otpe3ok AB pa3out Toukamu C u D Ha Tpu paBHBIC 4acTH Tak,
y10o Touka C jexut mMexay toukamu A u D. CnyyaitHeIM 00pazom
a* Touky X Opocaror Ha orpe3ok AB. Haiinure BeposSTHOCTH TOTO, UTO
Q Touka X:
a) npuHaIeKHT oTpe3Kky CD;
0) He nmpuHaISKHUT 0Tpe3ky CD; B) coBmazer ¢ Toukoit C;
r) npuHAUIeKUT oTpe3ky AD; n) mpunamnexur orpesky CB;
€) COBIAJET C OJHUM U3 KOHIIOB OoTpe3ka AB.
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46. Bbl6Op TOUKM U3 YUCJIOBOFO OTpe3Ka

2. lmuaa otpe3ka MN pasna 3 cMm. 13 3TOr0 OTpe3Kka Haynady BEIOHMPAIOT OXHY
TouKky. Halinure BEpOSTHOCTB TOTO, YTO ITa TOUKA!

a) ynaieHa ot Touku M menee uem Ha 1 cm;

0) ynayneHa ot Touku M He Oonee yeM Ha 2 cM;

B) yaalieHa oT 00oux KOHIOB Oonee yeM Ha 0,5 cM;

T') yIajeHa ot OJmKalmiero u3 KoHoB MeHee yeM Ha 0,25 cm.

3. Yot AOB u COD Beprukanshsie. [Ipu stom Touka C nexur Ha syue AO u
ZAOB = 60°. Ha okpyxHOCTb ¢ IeHTpoM B Touke O OpocaroT ciydaifHbIM 00pa3om
Touky X. Haiiiute BeposITHOCTb TOTO, YTO TOUKa X JICKHUT:

a) BHYTpH X0TsI ObI ojHOTo M3 yrioB BOC wmu AOD;

6) BuyTpu yrma DOC.

4. B okpyxHoCTb BrircaH kBajapar ABCD. Ha okpyXHOCTH ciIy4aiiHbIM 00pa3om
BbIOMpaeTcs Touka M. Haliiute BEpOsSTHOCTh TOTO, YTO 9Ta TOYKA JISKUT Ha!

a) menbleii nyre AB; 6) Oomnbiueit qyre AB.

5. B okpyXHOCTH BIIMICaH paBHOCTOpOHHMIA TpeyroasbHuK ABC. Ha 3Toit okpyx-
HOCTH CITy4allHBIM 00pa3oM BEIOMparoT mBe Touku D u E. Haiimure BeposTHOCTD
TOTO, 4T0 0Tpe3ok DE:

a) He TIepeceKaeT HU OHY M3 CTOPOH TPEYroJIbHUKA;

0) nepecekaeT x0T Obl OIHY CTOPOHY TPEYrOJIbHUKA;

B) MepeceKaeT POBHO JIBE CTOPOHBI TPEYTOJIbHUKA,;

r) nepecekaer croponsl AB u BC.

6. BepuyBmmce u3 otiycka, MiBaH MBaHOBHY OOHApYKWJI, YTO CTCHHBIC YaChI
JIAaBHO OCTAaHOBWJIMCH. HaliiuTe BEpOATHOCTB TOTO, YTO BpeMsi, KOTOPOE TIOKA3bIBAIOT
CTOSIIIME Yachl, OTIIMYACTCS OT JCHCTBHTENBHOrO BpeMeHH He Oosbiie yeM Ha 30
MUHYT.

46. BblGOp TOUKM M3 YMCNIOBOrO OTpe3Ka

l'eomeTpraeckyio BEpOSTHOCTE MOJKHO TIPHMEHSTH K YHCIOBBIM ITPOMEKYTKAM.
[Tpeamnonoxum, 9To CirydaifHBIM 00pa30M BBIOMPACTCS YUCIO X, YAOBJIETBOPSIOIIEE
ycIoBu M < X < N. OTOT ONBIT MOXKHO 3aMEHUTh OIBITOM, B KOTOPOM U3 OTpe3Ka
[M; N] Ha YKCIOBOM MPSMON BBIOUPACTCS TOYKA C KOOPIMHATOM X.

X

m a b n

Puc. 7

PaccmoTrpum co0OpITHE, cocTofIee B TOM, YTO TOYKA C KOOPAMHATOW X BEIOpa-
Ha U3 oTpeska [a;b|, comepskamerocst B oTpeske [m;n]. D10 cobbiTHe 0603HAYHM
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naBa IX. leomeTpuuyeckas BepoOATHOCTb

(a<x< b). Ero BeposITHOCTh paBHa OTHOIICHUIO UTHH OTpe3koB [&;b] u [m;n]:
b—a

[TosicHuM cka3aHHOE Ha MpUMEpE.
Mpumep 1. Haiitu BepoATHOCTH TOTO, YTO TOYKA, CIYy4YaiHO BBI-

l Opannas u3 orpeska [0; 1], npuHAUIOKUT OTPE3KY {% %} .
Pewenwue. Ilo popmysne reomeTpudeckoii BEpOSITHOCTH HAXOIUM:
1 1
1 1y_2 3_1
P(nggz)_ 1 ~ &

Mpumep 2. CormacHo mpaBHUIaM JOPOXKHOTO IBIDKEHHS, MEIIEX0 MOXKET Tepeii-
TH yNULY B HEYCTAHOBIEHHOM MECTE, €CIIU B MIpeJie]ax BUANMOCTH HET NEEXOIHbIX
repexonoB. B ropone Mupropone pacctosHue MEXAy MEMIEXOAHBIMH IEPEXOJaMU
Ha ynune Conneunolt paBHo 1 kM. [emexon nepexonut ynuity CoNHEUHYIO Ie-TO
MEXAY 3TUMU IByMs nepexogaMu. OH MOXKET BUAETh 3HAK Iepexoia He Aajbllie YeM
3a 100 M ot cebs. Haiinure BeposTHOCTH TOTO, YTO TEIIEX0/] He HapyIlaeT MpaBuia.

Puc. 8

PeweHue. Bocmomb3yemcst TeOMETPUIECKAM METOIOM. PacionokumM 9ucCIOBYIO
OPSIMYEO Tak, YTO YYACTOK YIHIIBI MEXIY TepexomaMiu OkakeTcst orpeskom [O;1]
(puc. 8). IlycTp memexoa MOAXOAUT K YAHUIIE B HEKOTOPOW TOYKE C KOOPAMHATOH X.
[Terrexoq He HapyliaeT MpaBWIIA, €CIU OH HAXOMUTCS HA PACCTOSHUHU Oojiee yem
0,1 kM oT Kaxoro mepexona, T. €. ecym 0,1 < X < 0,9. Haiiem BEepoSITHOCTh 3TOTO

COOBITHSA:
P01<x<09)=227% 08

Mpumep 3. Tloe3x mpoxomutT MUMO TIaTGOPMBI 32 MOJIMHHYTHL. B Kakoi-To
MOMEHT, COBEPILIEHHO CIy4ailHO BBIIIIHYB U3 CBOETO KyIle B OKHO, VBan BaHOBHY
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46. Bbl6Op TOUKM U3 YUCJIOBOFO OTpe3Ka

YBHIEN, 9TO M0e3]] HACT MUMO TutardopMel. MBan MIBaHOBHY CMOTpPET B OKHO POBHO
10 cexynn, a 3ateM oTBepHyncs. Haliure BeposSTHOCT TOTO, YTO OH BHJEN lBaHa
Huxudoposuda, KOTOpPBIH CTOST POBHO MOCEPEANHE IAT(HOPMBL

Pewenue. Bocronb3yemcst reomerpudeckum meronom (puc. 9). Bynmem Bectn
orcueT B cekyHaax. 3a O ¢ mpumem MomeHT, korna MBan lMBaHOBHY mopaBH:I-
cs1 ¢ HaganoM Iiatdopmbel. Toraa KoHma miatgopmsl oH goctur B MomeHT 30 c.
3a X ¢ 0003HaUMM MOMEHT, korga VBan VBaHoBHMY BBIDISHYAT B OKHO. CremoBa-
TEJBHO, YHCIO X CIy4aiiHbIM 0OpasoMm BeiOMpaercs u3 orpeska [0;30]. C MBanom
Huxudoposuuem Mpan MBanoBuu nopasusiiicss B MoMeHT 15 c. On yBuzen lBana
Huxndoposnda, TOJTBKO €CITH OH BBIIVIAHYJI B OKHO HE TIO3KE 3TOT0 MOMEHTA, HO
He panbmie, 9eM 3a 10 ¢ 1o storo. TakuM 00pa3zoM, Hy’)KHO HAHTH TEOMETPHICCKYTO
BEPOSITHOCTH COOBITHS 5 < X < 15.

l l l l | | l
ol 51 xI 15[ [ | 300
Puc. 9

[To ¢popmyne Haxomum

P(G<x<15)=2-3=1

Smom NYHKm pacnpocmpanul nouamue zeomempuuecmﬁ 6epoAmHocmu Ha
HUUCII06ble RPOMENCYMKU.

YnpakxHeHus
1. U3 orpeska [0;1] ciay4aitHbiM 06pa3oM BBIOMPAETCS YHCIO X.
Haiimute BeposSTHOCTH TOTO, YTO:
* a)x< 05 6)x>0,7, B)x<0,3; r)x>009;
Q 1) 04<x<0,6; ) x<0,3wmwm x=>05; x)Xx<2; 3)x<0.
2. U3 orpeska [0;1] ciay4aitHbiM 06pa3oM BBIOHPAETCS YHCIO X.
Haiinure BepoSITHOCTH TOTO, YTO:
a) 2x< 0,5 0)3x>09; B) 2x—1<0,4;
r)5x—4>0,5 1) 04<2x<0,6; e) 3x< 0,3 umu 5x > 0,5;
xK) 3X—3>0; 3) 17x+4<0; u) 3x#04.
3. U3 orpeska [0;1] ciydaiinbiv o6pa3om BeiOupaercs uncio X. Haiiaure Bepo-
SITHOCTb TOTO, YTO:
a) X2 < 0,25; 6) x> >0,09; B) X*—1< —0,36;
r) X3 > 0,027; m) 0,002 < 2x3 < 0,016; e) x> < 0,04 wmm X > 0,5;
x) (X+1)2>2,25; 3) (x—2)2< 1.
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naBa IX. leomeTpuuyeckas BepoOATHOCTb

4. U3 otpeska [0;1] cmyuaiiHbiM 06pa3oM HE3aBHCHMO JIPYT OT Jpyra BHIOHWpa-
I0TCs JBE TOUKM X U Y. Halijure BeposTHOCTD TOTO, 4TO:

8) X< 32,y< 2 6)Xx>07,y<04 ) 02<x<08,03<y<05

r)x<09,y<0 mx<ly>04

5. Ha orpesok [3;6] ciywaitasiM 06paszom Gpocaercst Touka X. C Kakoil BeposiT-
HOCTBIO BBITIOJHSIETCSI HEPABEHCTBO:

a) 3<x<4 6)1<x<45 B)S<XLT,;

N2x—1>9; n) [x—4>1; e) 16 <x* < 25?

6. U3 orpeska [2;5] ciy4aiiHbiM 06pa3om BeIOHpaeTcst oTpe3ok [a;b| mmusr 1.
HaiimuTe BepoSATHOCTH COOBITHS:

a)a<3;, 0)b<4 B a>3, na=4

1) cepenrHa otpeska [&;b| 3akmouena mexay Toukamu 3 u 4;

e) cepennHa otpeska [a;b] 3akmroueHa Mexay Toukamu 2,5; 4,5.

7. Ha okpyxHoctu ¢ rieaTpoM O BeiOpaHa Touka A. CiydaifHeIM 00pa3om Opo-
caroT Touky X Ha 3Ty OKpYXKHOCTh. HaliauTre BeposTHOCTH Toro, uTo yroim AOX:

a) menbiie 90°; 0) Oconbire 120°;

B) HaxomuTcs B mpeaenax ot 30° mo 60°.

8. IIpo ceno MBaHOBO M3BECTHO TOJBKO, YTO OHO HAXOAMTCS THE-TO Ha IOC-
ce Mexxay Mupropomgom u Crapropomom. dmuna mocce paBHa 200 kM. Haiinure
BEPOATHOCTH TOTO, UTO:

a) ot Mupropona 10 MBaHoBo 1o mocce meHbIne 20 km;

0) ot Crapropoaa g0 MBaHoBo 1o mocce 6ompie 130 km;

B) MIBaHOBO HaXomWTCs MEHEE YeM B 5 KM OT CepelluHbl IyTH MEXy TOPOIaMHU.

9. MBan MBanoBuy ob6eman no3soHuTs MBany Hukudoposuuy mexay 15:00 u
16:00. M3BectHo, uro MBan VBaHOBHY Bcerna JIEpKUAT cBOe clioBo. A BoT MBany
Huxudoposuuy, KOTOphIi k1aji y TeredoHa 3BOHKA, MPHUILIOCH OTIyduThes Ha 10
MuHyT. Haiinute BeposTHOCTh TOro, uTo 3BOHOK Bana VBaHOoBuua 3actan lBana
Huxudoposuua y tenedona.

10. B camom Hauane mosMsl H. B. T'oronsa «MepTBble Ay ABa My>KHKa CITOPAT
OTHOCHTENBHO TOTO, KaK JaJIeKo TOEAET KOIeco B dKHIake Ynmamkona:

«...08a pyccKue MyxcuKa, cmossuiue y 0gepeu kabaxka npomus 20CmuHuybl, coe-
JanU Koe-KaKue 3amedanus, OmHOCUBUUECs 8npoYeM bonee K dKUNAICY, YeM K CU-
desuiemy 8 nem. «Buwb muiy, ckasan ooun opyzomy: «8oH Kakoe koneco! umo mul
dymaeutb, doedem mo Kojaeco, eciu 6 cayuuiocs, ¢ Mockgy, uiu ne doedem?y —
«lloeoemy, omeeuan dpyeoiu. «A ¢ Kazanv-mo, s1 oymaio, ne doedem?» «B Kaszanv
He doedemy, omeeuan Opy2ouy.

[Ipennonoxkum, 4To MyTh OT YHOMSHYTOH rocTHHHMIBI B Kazanb BenmeTr uepes
MockBy u uto 10 Mockssl 140 Bepet, a o Mockssl 10 Kazanu —eme 760 Bepct.
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46. Bbl6Op TOUKM U3 YUCJIOBOFO OTpe3Ka

CunTast, 9T0 KOJIECO MOXKET CIIOMATHCS B JTI000H MOMEHT Ha IMYTH OT TOCTHHUIIBI J10
Ka3anu, HaliiuTe BEpOATHOCTD TOIO, YTO

a) KoJeco AoeleT 10 MOCKBBI, KaK U MPEANOIaraloT MyXKHKH;

0) Koneco He JoeAeT Aaxke 10 MOCKBBI.

11. Y3 20 gacoB BemaHus TEJICBU3NOHHOTO KaHana 2 yaca WeT pexiama, 4 Ja-
ca— 00eBHKH, 5 YacoB — cepHaibl Mpo Jt0060Bb, 30 MUHYT — MyIbTOIIBMEL, 1,5 ga-
ca—HOBOCTH, 3 yaca— Tesemoy, 30 MUHYT — JOKyMeHTalIbHbIH (uisM, 30 MUHYT —
HayYHO-TIOMYNSpHBIA GuiabsM, 1 gac — konnept, 30 MUHYT — Hepefada o 310pOBbE U
1,5 yaca— ¢yTooII.

Muina Jr00UT MYITBTOHIBMBI, XyI0KESCTBCHHbIC (UIBMBI, (yTOOT ¥ HAy4dHO-
nomynsipasle GIbMBL. B kakoif-To MoMeHT Muimra BKITIOUMI TeneBu3op. Haiimure
BEPOATHOCTH TOTO, 4TO MHUIIa B 3TOT MOMEHT:

a) YBUJIUT pEKJIaMy;

0) yBUAUT OOCBUK WM TEJICHIOY;

B) TIONA/IET HA OIHY U3 CBOMX JIIOOMMBIX Telerepesiad.
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MnaBa X. UcnbitaHusa bepHynnu

47. Ycnex U Heypaua

Onpepeneuve. Hcnoimanuem Bepuynnu' HaspiBaroT ciydaii-
HBII ONBIT, KOTOPBI MOXKET 3aKOHUUTHCS OJHHM U3 JIBYX 3JIEMEH-
G© TapHBIX COOBITHIA.

Hampumep, momOporieHHass MOHETa IMajaeT JHOO0 opioM, Jndo

¥ pemoit BBepX. CTPENOK MOXKET IOMACTh B MHIIEHb, 3 MOXKET MpO-

MaxXHyTbCS. YUCHHK B TECTE MOXET BBIOpaTh MPaBHJIBHBIM OTBET, a

MOXKET BbIOpaTh HEMpPaBUIIBHBIN OTBET. MBI MHOTOKPaTHO BCTPEYATIUCh C TaKUMHU
OIBITAMH.

OnmHO U3 IBYX SJIEMEHTAPHBIX COOBITHH B TaKMX OMBITAX YCIOBHO Ha3BIBAIOT
ycnexom, a Ipyroi — neyoauei.

BeposiTHOCTH TOTO, YTO OIBIT 3aKOHUUTCS yCHEXOM, OOBIYHO 0003HAUAIOT OyK-
Boil P. BeposiTHOCTh Heymaun o0o3HauaroT (. Uucna P U ( NOJOKUTEIbHBIE, IPU
aToM pP+q=1

Ecnu mpoBoAaMTCSl HECKOIBKO OJMHAKOBBIX M HE3aBHCUMBIX HCIBITaHUN bep-
HYJUTA TIOZIPSIZT, TO TOBOPSIT, UTO MIPOBEICHA cepus WU HOCAE008aAmMeNbHOCHb UC-
noimanuii bepuynnu. Cepust ucnblTaHuidl bepHy/un Taxoke SBISETCS CIydalHBIM
IKCTIEPUMEHTOM.

PaccmoTpuM srieMeHTapHBIE COOBITHS Ul MOCIJIEOBATeIbHOCTH U3 3 UCIIBITA-
uuit beprymmm. Kaxnoe uchsITanie okaHIUBaeTCs MO0 ycHexoM, 00 Heymaden.
B ciydae ycriexa mbl Oynem mucarh OykBy Y, a B ciiyyae Heynauu — OykBy H. Takum
o0pa3oM, mocie 3 HUCTIBITAHHH MBI MOXKEM MOJyYUTH CICTYIOIINE 3JIEMEHTapHBIC
COOBITHS:

YVy, YVH, YHY, VHH, HYY, HHY, HYH u HHH.

Msl nomygnnu 8 >IeMEHTApHBIX COOBITHH NMPH TPeX HCHIBITaHUAX bepHymm.
ITockonbky OoTzeNnbHBIE UCHBITaHUA BepHYIIM HE3aBUCUMBI, BEPOSITHOCTL KaxKI0IO
3NIEMEHTAPHOTO COOBITUSI HAXOAUM II0 TIPABUITY YMHOXKEHHSI BEPOSITHOCTEH: KOXKAYIO
OykBy Y 3aMeHsieM BEpOATHOCTBIO ycliexa [, a Kaxayro OykBy H — BeposTHOCTBIO
HeyJlayM ( ¥ 3aTeM BEPOSTHOCTH NEPEMHOKAEM.

'Haspanue namo B uyects SIkoGa BepHymwim, KOTOpBIii TPHCTa JIET HA3aJ H3YdHI SKCTICPUMEHT C JBYMS
HCXOAaMH. DTH NPOCTEHIINE CirydaiiHble SKCIEPUMEHTBI OKa3aJIMCh OYEHb BaKHBIMU JJIsl HAYKH.
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47. Ycnex U Heygaua

Hanpuwmep, snementapHoe cobsitue YYH nMeer BeposTHOCTS P- P- 0 = P20,
3aHeceM pe3ynbTaThl BHIYUCICHUN B TaOIHILY:

YVV | YVYH | YHY | YHH | HYY | HHY | HYH | HHH
Beposthoers | PP | p?q | p*q | pa® | p’q | po? | po? | o

To4HO Tak e MOKHO COCTaBUTH TAONHUILy DIEMEHTAPHBIX COOBITUH U MX BEPO-
SATHOCTEW [uisi cepun u3 4, 5 u Oosee ucnbitanuii bepyuim.

Jnst 3 ucnblTaHuii Mbl nodyduan 8 = 23 anemeHTapHBIX COOBITHI, 11 4 Hc-
neiTanuit Gyner yxe 16 = 2%, nna 5 ucnbitanmii ux Oymer 32 =2° u T. o 1A N
UCTIBITAHUH MBI TTOIYyIuM 2" 3JIEMEHTAPHBIX COOBITHIA.

Mpumep 1. Bpocanue CUMMETPUYHON MOHETHL. YCIIEXOM B 3TOM

- OIbITe HA30BEM BBINAJEHUE OpJia, a HeyAauyel — BBINAJACHUE PEIIKH.
a [TockosibKy MOHETAa CHUMMETPUYHAS, BEPOSTHOCTH yclexa U HeyJadH
OJIMHAKOBBL: P = (= %

Korna mbI ipoBouM ceputo U3 Tpex OpocaHuil MOHETBI, TO BEpO-
1 o
SITHOCTb Ka)KJI0T'0 DJIEMEHTAPHOI0 COOBITHS paBHA 3 [eiicTBuTenbsHoO,

BBIUMCIIAM, HalpuMep, BEPOATHOCTh JIEMEHTAPHOTO COOBITHS, B KOTOPOM MOCIe-
JIOBAaTeNIbHO TMOSBMJIMCH Opel, pelika M CHoBa open. s Hac 3TO dIeMEHTapHOe
cobriTre YHY — ycnex, Heyaadya u CHOBa ycreX. BeposTHOCTB 3TOro 3i1eMeHTapHoO-

2
o COOBITHS paBHA P°Q = (%) . % = % Taxkoit e pe3ynbTaT MOIYIUTCS IS TI000T0

JIPYTOTrO 3JIEMEHTAPHOTO COOBITHS.

Mpumep 2. B xopoOke nexar KapaHmamn: 3 KpacHBIX U 5 cuHnx. Takum 00-
pasoM, Bcero kapaHnamied 8. BelHem Haymauy onuH kapadjam. Ecnm xapannmanr
OKAXETCSI KPaCHBIM, TO Ha30BEM 3JIEMEHTapHOE COOBITHE OMbITa ycmexoM. Ecin ka-
paHzmam CUHHMW, TO OyJeM CYMTaTh, YTO OIBIT OKOHYMWIICS Heymadel. Takoil OmBIT
sBIsieTcs ucnbiTaHueM bepHymu. OueBUAIHO, BEPOSTHOCTh ycIiexa P paBHa g’, a Be-
POSATHOCTB HEylauu (] paBHa g

BriHyThIN KapaHaam Mbl BepHEM B KOpoOKy. [ToBropum 310T onbIT 4 paza. Ilpu
9TOM KaXIIblii CIIEAYIOIIMN BBIOOP HE 3aBUCUT OT MpPEIbIAyLINX. Takum o0paszom,
MBI TIOJIy4aeM ceputo u3 4 ucneitTanuii bepaymim.

[TocraBuM Bompoc: KakoBa BEPOATHOCTb BBIHYTH B IEPBBINA, TPETHH U YETBEPTHII
pa3 KpacHbIE KapaHIaId, a BO BTOpoil — cuHmii? Takoe coObITHE B HAaMX 0003HA-
uennsx umeer Bua YHYY. M BeposTHOCTh ero pasHa Papp = p°g. IMoxcraus
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FnaBa X. UcnbitaHus BepHynnu

W3BECTHBIC 3HAUCHMUS, TIOJTyUHM
3 3\* 5_ 135 _
p’q= (g) 3= 22 ~ 0033
Mpumep 3. B wactu A EnuHOTro rocyaapcTBEHHOTO SK3aMeHa 10 MareMaTHKe B
2007 r. 6pm10 10 3amanmii. K xaxkmoMy U3 HUX npeyiaraercst 4 BapuaHTa OTBETa, U3
KOTOPBIX POBHO OJIMH — BEPHBIH. YCIIEXOM Ha30BeM BHIOOp BEPHOIO BApUAHTA OTBETA,
Heyaaueil — BBIOOp OHOTO U3 HEBepHbBIX. ECITU yueHUK He 3HACT MPEAMET U OTBEYAeT

HayraJ, TO C BEpOSTHOCTBIO %1 OH BbIOEpET NPABUIIBHBII OTBET, a C BEPOSTHOCTHIO i—i—

ommbercs. Takum 00pa3om, TS HEBEKECTBEHHOTO YYCHHKA YK3aMEH MPeBpaIacTcs

o 1
B CCPUIO HUCIIBITAHUH BepHynJ'[H C BEPOSITHOCTBIO ycmexa P = 2 1 BCPOATHOCTBIO

HEyIauu g = %

KakoBa BeposITHOCTB, OTBeUasi Hay/iady, «IPaBUIbHO OTBETHUTBY XOTs OBl Ha OJHO
3aganue?

PelweHune. Ha mocraBieHHbIH BOPOC JIErde OTBETUTD, BEIYMCIMB BEPOSITHOCTh
MIPOTHUBOIOJIOKHOTO COOBITHS: «HA BCE BOMPOCHI TECTA YICHUK OTBETUI HETIPABUIIb-
HOY». ITO—3eMeHTapHoe coobiTre B cepuu u3 10 ucnbiTanuit bepaysmu, cocrosiiee
n3 10 Heymau:

HHHHHHHHHH.
10
Ero BepostHOCTH paBHa ([0 = (%) ~ 0,056. D10 coOBITHE MATOBEPOSITHOE.

[ToaTOMy BEpOSITHOCTH BBIOpATH XOTSI ObI OIMH BEPHBIN OTBET, OTBEYas HayTaj,
pasHa 0,944. D10 coOBITHE BeChbMa BEPOSITHOE.

Paccyxnas TakuM ke o6pazoM B oOlIeM cilydae, Mbl OGHAPYKHM, YTO B CepUH
U3 N HCNbITaHUi BepHyJUIH BepOSTHOCTh MOJYYHTH KA/K/10€ 31eMEHTapHoe Co-
ObITHE, B KOTOPOM ycIiex HACTylaeT poBHo K pa3, paBua p‘q" .

B amom nynkme pacckazvieanocs o mom, umo makoe ucnsimanue bepuynnu,
umo maxoe ycnex u neyoaua. Kpome mozo, mvt meneps 3uaem, uemy pagHa ge-
POAMHOCMY INEMEHMAPHO20 COOBIMUA, 8 KOMOPOM ONPEOEeHHbIM 00paA3omM
yepedylomces ycnexu u Heyoayu.

Bonpocbl
1. CKOJBKO BO3MOXKHBIX 3JIEMEHTAPHBIX COOBITHIl y MCHBITAHUS
Bepnynnu? Kak onu HazpiBarotcs?
2. KakuM COOTHOILIEHHEM CBS3aHbl BEPOSITHOCTH YCIIe€Xa U Heya-
yy?
3. CKOJIBKO BCETO BO3MOYKHO PA3JIMUHBIX JIEMEHTAPHBIX COOBITHI
B cepud u3 2 ucnblTanuil bepuymm? W3 6 ucnsrranuit? 13 N ncnsrranmii?
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48. Yucno ycnexoB B UcnbiTaHUsX bepHynnu

YnpakHeHus
. DKcriepuMeHT COCTOMT B 4 TMOCHENOBATENbHBIX HCIBITAHUSIX
Bepnymnu. [Tonb3ysice 0003HaueHusmMu Y s yenexa u H s neyna-
& YH, BBITUILIUTE:
a) BCe DIIEMEHTApHEBIC COOBITHS, B KOTOPHIX poBHO 1 ycmex;
N\ 0) Bce pIeMEHTapHBIE COOBITHS, B KOTOPBIX POBHO 2 yCIIeXa;
B) BCE 2JIEMEHTApHBIC COOBITHS, B KOTOPBIX POBHO 3 ycIexa.
2. Iomp3ysck pesynbTaraMu pelieHUs 3aJadd |, 3amoyiHuTe TaOIHIly, B KOTO-
POt yKa3aHO, CKOJIKO MOXKET OBITh JNIEMEHTAPHBIX COOBITUI 0€3 YyCHEXOB, C OJHUM
YCIEXOM, C JIByMs yCIleXaMu U T. 1. B cepuu U3 4 ucneltanuil bepuysmin.

Yucio ycnexos 0(1,2|3|4

Ywcio OaronpusITCTBYIONINX IEMEHTAPHBIX COOBITHIA

3. DKCHEpUMEHT COCTOUT W3 IATH TOCIE0BaTeIbHBIX WCIBITAaHUH bepHymu.
[omp3ysice 0o003HaueHUs MU Y aist yerexa 1 H i Heynauu, BBITMIIATE BCE die-
MEHTapHbIE COOBITUS, B KOTOPBIX POBHO:

a) 1 ycnex; 0) 2 ycuexa; B) 3 ycnexa; r) 4 ycrexa.

4. B ucnbitanun bepHynnu uzBectHa BeposATHOCTH ycrexa P. Haiiaure Beposr-
HOCTB HEyHa4u (], CClIu:

1 . 2,

a)p= i 6) p=0,02; B) p= 2 r) p=0,83.

5. Muma kujaet Ma4 B 6ackeTO0IbHYI0 KOp3UHY. BeposTHOCTh nonaganus paBHa
p= % Haiinute BeposTHOCTH TOrO, 4TO, clesiaB S5 OpockoB, Muiia momajier B

KOP3HHY TOJBKO TIPH BTOPOM M YETBEPTOM OpOCKe.

6. KakoBa BeposITHOCTB, OTBEYAs HAy/Ia4y Ha BOIIPOCHI IK3aMeHa (cM. rpumep 3),
MIPABHIIBHO OTBETUTH:

a) Ha TIepBOE 3a/1aHUE;

0) Ha mepBbIe JBa 33aHUS;

B) TOJILKO Ha MEpPBOE 3aJaHUE;

T') TOJBKO Ha TICPBBIC IBA 3aJaHUS?

48. Yucno ycnexoB B ucnbitaHuax bepHynnu

B mpenpinyniemM nyHKTE Mbl ONHCAIM UCHBITaHUS BepHYUIM M HAaydHIIUCH BBI-
YHUCIISATh BEPOATHOCTH 3JI€MEHTapHBIX COOBITUH B cepun ucnbiTanuii bepuysu. Ilo-
CTaBHUM JIpyTyIo 3amady. CKONBKO JIEMEHTAPHBIX COOBITHI B CEpHH U3 N UCIIBITAaHUH
Beprynau GnaronpusTCTBYET HACTYMJICHUIO ONPEAEIEHHOTO YUCTIa YCIIEX0B?
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FnaBa X. UcnbitaHus BepHynnu

[Tycts mpoBomurest 5 ucneitannii. CKOJIBKO IEMEHTApHBIX COOBITHIT ATOH ce-
puu mpusezneT k 2 ycmexam? CHoBa mpuMmeHHM oOosHadenust Y u H mnsa ycmexa
W Hey#auH. DIleMeHTapHble COOBITHS CEpHH M3 S MCHBITaHHH ¢ 3 ycIeXxaMu MOTYT
BBIIVISIETD CIEAYIOIUM 00pa3oM:

YVVHH, YYHYH, YYHHY, n T. 1.

Takum 00pazoM, YUCIIO TIEMEHTAPHBIX COOBITHH ¢ 3 ycTieXxaMu paBHO YUCITY CIIO-
c000B paccTaBuTh 3 OYKBBI Y B MOCIEIOBATEIILHOCTU U3 5 OyKB. DTO, KaK U3BECTHO,
uncno coderannii C3.

O06001m1as1 3TOT pe3yabTaT Ha IPON3BOIBEHOE YHCIIO UCHBITAaHHH N, TIOIyYaeM, 9TO
YHCIIO DIEMEHTAPHBIX COOBITH, GraronpusTcTByomux K ycrexam, pasHo CK.
Mpumep 1. YtoOsI ObICTpee OACYUTATH MEJIOYB B KOHIIE padoue-
- TO JHS, KaCCUP 3apaHee CKJIAAbIBACT PyOJIeBble MOHETHI CTOJIOMKAMHU
a 0 JIECSITh MOHET B Ka)KZAOM. [Ipn 5TOM Kaxk1ass MOHETa B CTOJIOMKE
C PaBHOHM BEPOATHOCTBIO JISKHUT PEIIKOW MIIM opyioM BBepX. CKOIb-
KO BCETO €CTh CIOCO00B MONI0KHUTh 10 MOHET B CTOIOHMK TaK, YTOOBI
POBHO 4 U3 HUX JIEXKAIH OPIOM BBEPX?

Pewenune. Camoe maBHOE — yBUAETh B TEKCTE 3aa4H 3HAKOMYIO
cxeMy ombITa. ITonoxeHne Kaka0il MOHETbI BHYTPU CTOJOMKA MOXKHO CUMTAaTh HC-
IBITAaHUEM BepHyIN ¢ ycrnexoM «MOHETa OpJIOM BBEPX».

BeiknagpiBanne cronduka — cepust n3 N = 10 ucneitannii. Yneno tpedyeMsix
ycnexoB K= 4.

CrnenoBarenbHO, 3aady MOXKHO TepedopMyInpoBaTh Tak: CKOJIBKO JIEMEHTap-
HBIX COOBITHI ONarompusTCTBYeT HacTymuleHHIo 4 ycrexoB B 10 He3aBUCHUMBIX HC-
nbitanusx Bepuym? 1o uncno pasno Cj, = 210.

Ortger: 210.

Mpumep 2. Ha ¢abpuke eI0YHBIX UIPYIICK MPOU3BOIAT JICKTPHYCCKUE THP-
TISHARL. B roTOBYIO rHpnsSHIY pabodumii mocienoBaTenbHO BeTaBimsier S0 maMmouek
JIBYX I[BETOB — KpPAacHBIC U CHHHE, HayJady BBIHUMAS UX U3 SIIUKA, [A€ 0YCHb MHOTO
pa3HBIX Jamiodek. CKOIBKO OH MOXKET C/eNIaTh Pa3INYHbIX TUPIISHI, B KOTOpBIX 20
KPACHBIX JIaIToYeK?

Pewenue. Jlammouek B sAmuKe O4eHb MHOTO. [103TOMy MOXKHO CUHMTaTh, 4TO
BEPOATHOCTH BEIOPATh CHHIOIO FJTH KPACHYIO JIAMITIOUKY OCTaeTCsl HEM3MEHHOH He3a-
BUCHMO OT TOTO, CKOJIBKO JIaMIIOUeK yxe BblOpaHo. CiemoBaTelbHO, 3Ta 3ajada
TaKOKe YKIIAIBIBACTCS B CXEMYy HE3aBHCHMBIX HCIbBITaHUI bepHymin.

OnHO HCHBITAHNE 3aKIIIOUAETCS B BEIOOPE L[BETA OUEPEAHON JTaMIIOUKU. YCIEXOM
Ha30BEM BBIOOP KPacHOH JIaMITOYKH, HeyJaudeil — BEIOOp CHHEH.

Yucno ucnbrranuii N = 50.

Yucno Tpedyembix ycriexoB K = 20.
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48. Yucno ycnexoB B UcnbiTaHUsX bepHynnu

Taknm o0OpazoM, 3amady MOXKHO MepedopMyIHpoBaTh TaK: CKOJIBKO IEMEHTap-
HBIX coObITHH mpuBoauT K 20 ycnexam B cepun n3 50 HE3aBUCHMBIX HCIBITAHUI
Bepuynnu?

Otser: CZ). Yucio 3T0 O'POMHO, H HET HYK/Ibl 3alIUCHIBATH €10 M(ppamHu.

Ceituac mol y3HaMU, CKONLKO PA3IUYHBIX ITNEMEHMAPHBLIX COObIMUL NPUEO-
oum K HACHMYNIEHUIO ONPeOesleHHO020 YUCIA YCNeX08 6 CePUuu UCHbIMaHUl
bepnynnu.

YnpakHeHus

|. BemmummTe Bce anMeMEHTapHBIE COOBITHS, OMarompHsITCTBYIO-
ue:

& a) 3 ycriexaM B cepuu u3 5 ucneitanuii beprymim;
S 0) 2 ycriexaM B cepud u3 4 ucnbiTanuii bepuyim;
B) 5 ycmexam B cepun u3 6 ncnbITaHmid beprymmi.

2. CKONBKO 3JIEMEHTAPHBIX COOBITHIT B cepun U3 8 ncneitanuii bepnymm 6maro-
MPUSTCTBYET:

a) 2 ycexam; 0) 6 ycrexam; B) 5 ycmexam; r) 3 ycrexam.

3. CKOJBKO 3JIEMEHTapHBIX COOBITHH OJIaronpHATCTBYET IOSBICHUIO 3 OpJIOB,
€CITH MOHETy OpocaroT:

a) 3paza; 0) Spas; B) 7 pa3; 1) 9pas; m) npas?

4. Iposonutcs cepust u3 10 ncnbrranuii bepuynmn. Kakux smeMeHTapHBIX CO-
ObITuil Gomble: TeX, YTO OIArOMPUSATCTBYIOT 3 ycIeXaM, WIN TeX, YTO OIaronpusT-
CTBYIOT 7 ycrniexam?

5. IlpoBenena cepus u3 N ucnsiTanuil bepuymm. Haiinure N, ecinu oOmee yuciio
JNIEMEHTAPHBIX COOBITHI PAaBHO:

a) 16; ©) 64; B) 256; r) 2048; n) 2.

6% JlokaxuTe, 4TO B cepuu U3 15 ucnbITaHui bepHymm 4ucio 31eMeHTapHBIX
COOBITH, OJIATONIPUATCTBYIOMNX 6 ycIiexaMm, paBHO YHCITy 3JIEMEHTApHBIX COOBITHH,
OTaroNPHUATCTBYIOMINX:

a) 9 Heynauam; 0) 9 ycnexam; B) 6 Heymgayam.

7* TlpoBomutcs cepust U3 N ucnbITanuil bepaymmu. Beipasute gopmynoit uncio
3NIEMEHTAPHBIX COOBITUH, KOTOPBIC OIATONPHUATCTBYIOT MOSBICHHIO:

a) 2 wu 3 ycrexoB; 0) He Oonee 5 ycrnexos; B) poBHO 4, 6 win 9 ycrexos;

r) 6oee N— 4 ycnexoB; 1) MeHee 4 Heynad; €) poBHO 2, 3 win 4 Heynadu.

8* HaiinuTe 9uCiio 3MeMeHTapHBIX cOObITHH B cepun u3 134 ucnwitanuii bep-
HYJUTH, KOTOpPBIE OJarompHsITCTBYIOT MOSBICHHIO:

a) 133 ycniexoB; 0) ogHOTO ycmexa.
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FnaBa X. UcnbitaHus BepHynnu

49. BepoaTHocTH cobbiTUl B UcnbiTaHuaXx BepHynau

MEI 3HaeM, YTO NPHU MPOBEACHUU CEPHU M3 N HE3aBUCUMBIX HCIbITaHUH BepHyi-
JIM OJIHO 3JIeMeHTapHOe coObITHE ¢ K ycrexamMu MMeeT BeposiTHOCTh

k n—k
pq .
MeEI Taxke 3HAaCM, 4YTO YHCJIO TAKHUX DJICMCEHTAPHBIX coOBITHH C k ycnexaMu

K
pasuo C;.
CrienoBaTeNibHO, COOBITHE «HACTYITHIIO POBHO K yCIIEXOB» HMEET BEPOSITHOCTD

K~k 4n—k
Cpgh
3Ta (bopMyna nacT BepOﬂTHOCTL TOIO, 4TO B CepI/II/I u3 n I/ICHBITaHI/Iﬁ BepHyJ'IJ'II/I
HaCTyHI/IJ'IO pOBHO k yCHeXOB, anqu B HpOI/I3BOJ'ILHOM l'IOpS{,I[KC.

PaccmoTrpum mpumepst.
Mpumep 1. [Ipenanonoxum, 9To MbI CTPEIISiEeM B MUIIIEHb C BEPO-

-
[\

SITHOCTBIO IIOIIaJlaHusl % Bcero mpousBoanTcs 7 BBICTpPENOB. 3aja-
JMMCS BOIIPOCOM: KaKOBa BEPOATHOCTH MOMACTh B MHUIIEHb POBHO 3
paza?

OTOT OIBIT — CepHsl U3 7 UCIBITAHUH BepHYIN ¢ BEPOSTHOCTHIO

ycmexa p= % U BEpPOSITHOCTBIO Heynaun O =1—p= % ITycTs coOBI-

THEe A COCTOHT B TOM, YTO B 3TOI CEpHM HACTYIMIJIO POBHO 3 ycHexa — HOTagaHus.
Mel 3HaeM, uto cobbiTuio A Grnaronpustcteyer C3 = 35 eMEHTapHBIX COObI-
TuH. MBI Takke 3HaeM BEPOATHOCTb HACTYIUIEHUS Ka)KAOI'0 TAKOI'O IEMEHTAPHOIO

COOBITHS:
3 4
o= (3 (- 2%
3 3 2187°
YMHOXasI TOTYICHHYIO BEPOSTHOCTh Ha YHCIO ONAaronpHsATCTBYIOMINAX SJIEMEH-
TapHBIX COOBITUI, MBI HaiileM BEPOSITHOCTh COOBITHS A!

—35..16
P(A) =35 512 ~ 0,256,

PaccMorpum Tenepb Goiiee CIIOKHBIE COOBITHS, COCTOSIEE B TOM, YTO YHCIIO
YCIEXOB 3aKIIIOYEHO B HEKOTOPBIX IpEJeIax.
Mpumep 2. BpocuM WrpajibHyI0 KOCTb. YcriexoM Oy[eM CYHTaTh BbINaJCHHE

mectepkd. Heynaueil — BelnazieHne MHOTO 4YHUCla O4KOB. Takum obpasoMm, p = %,
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49. BeposTHOCTH cObbiTHI B UcnbiTaHuaXx BepHynnu

Pewenune. Haiinem BeposTHOCT TOTO, UTO, OPOCHB KOCTB 8 pa3, MBI BEIOPOCHM
recTepky He MeHee 4, Ho He Oosee 6 pas.

UroObl pemuTh 3Ty 3a4audy, HY>KHO OTJEIbHO HAWTH BEPOSTHOCTU TOTO, UTO
mectepka Boimana 4, 5 mwim 6 pas, u UX CIOXHTB:

4.4 4 5,5~3 6 62
Gp'ad +Cpg +Cp°g” =
4 4 5 3 6 2
—70.(1) .(5 NEANN A ALY (5 &
—70 (6) (6> 156 (6> (6) 428 (6) (6> ~ 0,0306.

B HekoTophIX 3aa4ax y00HO BMECTO BEPOSTHOCTH HYKHOTO COOBITHS CHavasa
HalTH BEpOATHOCThH MIPOTHBOMOIOKHOTO COOBITHSI.

Mpumep 3. Haiizem BeposTHOCTH COOBITHSI A, COCTOSIIETO B TOM, YTO B CEPHU
u3 6 ucnbiTanuii bepHymu ¢ BeposTHOCTBIO yerexa P = 0,3 HaCTYmUT XOTs ObI OJTHH
yCIex. B

Pewenne. Bmecto coObiTHsI A paccMOTpUM TIPOTHBOTIOIOKHOE COOBITHE A

«ractynuT O ycniexoBy». BeposTHOCTh 3TOr0 COOBITUSI HANTH HECIOXKHO. Y YUTHIBAs,
9TO BEPOSITHOCTH Heynauu (| paBHa 0,7, momydaem

P(A) =C2p°g® = 1-1-0,7° = 0,117649.

Cnenosatenbho, P(A) = 1— P(A) = 1— 0,117649 = 0,882351.

Dmom nynKm noceauien 6epoAmHOCmu HACHYNIeHUA ORPEOeeHHO20 YUCIa
ycnexoe ¢ cepuu ucnvimanuii bepuynnu. Ilonyuena popmyna ons eviuucie-
HUA MAKOUl 6ePOAMHOCHIU.

Ynpa>kHeHus
1. B HexotopoM ucnblTaHun bepHy/uM ycnex HacTylaeT ¢ BEpo-
satHocThio P = 0,5. Halinure BeposTHOCTH TOTO, YTO B cepud u3 4
ﬁ TaKUX UCIBITAHUN:
Q a) HACTYIWJIO POBHO JIBa YCIIEXa;
0) HACTYyIHUII POBHO OJIMH yCIIEX;
B) HACTYIIJIO POBHO TPHU yCIIEXa;
T') BCC MCIBITAHUSI OKOHYMIIMCh HEylauei.
2. Haiinute BepOsITHOCTh MOSBICHUSI POBHO 3 OPJIOB B CEPHU OpOCaHMIl CUMMET-
PHYHOI MOHETBI, €CIIH MOHETY OpOCaroT:
a) 3pasa; 0)5pa3; B) 7 pa3; 1) 9pa3; m) 8pas; e)npas?
3. UrpanbHyto KOCTh OpocatoT 6 pa3. Haiimure BeposSTHOCT TOTO, UTO IIECTEpKa
BBITTQJICT:
a) 3pa3a; 0) Spas; B) 1pa3; r) 6pa3; a)2pasza; e) HH pasy.
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FnaBa X. UcnbitaHus BepHynnu

4. B HEKOTOpPOM HCHBITAHUU bBepHYNIM ycrnex HacTylaeT C BEpOSTHOCTBHIO
p = 0,4. Haiinute BEpOSITHOCTH TOTO, YTO B CEpUH U3 4 TAaKUX MCITBITAHMIA:

a) HacTynuio 0oJee IByX yCIIEXOB;

0) HacTynuiio He Oonee AByX Heynau;

B) HE BCE MCIBITAHUS OKOHUMIINCH HEylauei;

T') HaCTYIIWJIO MEHEE YCTHIPEX yCIEXOB.

5. B HexotopoMm ucnblTaHuu bepHynnu Heygada HAcTylaeT ¢ BEPOATHOCTBIO

q= % Haiinure BepoSTHOCTb TOTO, YTO B CEPUU U3 5 TaKUX HCIBITAHUIL:

a) HACTYIIMJIO POBHO JIBa YCIIEXa;

0) HACTYIIIJI POBHO OJIMH YCIIEX;

B) HACTYMIIJIO OoJee ABYX yCIIEXOB;

') HACTYITWIIO MEHEE YETHIPEX YCIEXOB.

6. Ciy4aliHBI} SKCIIEPUMEHT 3aKIIIOUaeTcs B S-KpaTHOM OpOCaHUH CUMMETPHY-
HOU MOHETHI. Haiimure BeposiTHOCTh COOBITHS:

a) «BBIIIAZIET POBHO 3 OpIay;

0) «BBINIJET HE MEHee 2, HO He Ooiee 4 OpIioBy;

B) «BbImazaeT 1m60 1 penrka, 1100 3 permkmy;

') «Opell BBINAIET HEUETHOE YHCIIO pa3y;

Il) «pellKa BBIMAJET HE MEHee 3 pasy;

€) «imbo pOBHO 2 pa3a BHINAICT pPelika, TH00 poBHO 1 pa3 BEITAAET Opei».

7. Onery 3amanmn 10 oquHAKOBBIX MO TPYIHOCTH 331ad. BeposTHOCTH TOTO, UTO
Oster pemaer 3anauy, paBHa 0,75. Haiiqute BeposTHOCTH TOro, 4To OJier pemmur:

a) Bce 3a7a4yu; 0) He MeHee 8 3aja4; B) He MeHee 6 3ajau.

8. Ilepen Havanmom (yTOONBHOrO Marya Cyabsi MPOBOAMUT KEePeObEBKY MEKIY
KanuTaHaMl 00eMX KOMaHJ, 4TOOBI ONPENeNTh, KTO TEPBBIH OyleT BIaaeTh Ms-
yoM. [IlaHchl y kanuTaHOB paBHBL. B cepun U3 MATH TOBapUIIECKUX MaTueil MEXIY
KoMaHgo «Motop» n komauaoi «CrapTep» TpH pa3a Msid JOCTaBajCs IO Kepe-
obeBke «Motopy». Haliaure BeposSTHOCTH TOTO, YTO B OyIyIIeM TOAy B Takoi ke
CepUu MaTyeil MOBTOPUTCS TO K€ CaMoe.

9. Ilepen HauaIOM IIaXMaTHOM MAPTUH C TOMOILBIO JKPEOHUS HTPOKH OIIPENEIISIOT,
KTO urpaer OempiMu, a KTo uepHBIMH. Octanm Benmep mpoBoauT ceaHC OmHOBpe-
MEHHON WTphl ¢ JMHOOHMTENIMU Iaxmar ropona Bactokm Ha 12 nmockax. Haiimure
BEPOSTHOCTH TOTO, YTO OH UTPaeT OeJIbIMHU:

a) poBHO Ha 3 ockax; 0) poBHO Ha 5 Mockax; B) He MeHee 4eM Ha 1 mocke;

T) o KpaifHel Mepe Ha 2 JOCKax.

10. Octan bennep urpaer 8 maxMaTHBIX MapTHH MPOTHUB WICHOB IIAXMAaTHOTO
kiy6a. Ocran urpaer mioxo, Mo3TOMY BEPOSTHOCTh BBIUTPHIIIA UM KaXKIOH MapTHH
pasza 0,01. HaitnnuTe BeposiTHOCTB TOTO, 4T0 OCTAIll BEIMTPAET XOTS ObI OIHY MapTHIO.
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FnaBa XIl. CnyyaWHblie BeIMUUHDI

50. MNMpumepbl cnyyanHbiX Be/IUYUH

B Teopum BeposTHOCTEH, KpoMe CIy4alHBIX COOBITHH, M3y4aloTcsl cay4aii-
Hble BeJInYMHBbI. CilyyaiiHble BEJIMYMHBI TOXKE CBSI3aHbI CO CIIy4alHBIMHU OIBITAMU.
CrnyyJaiiHasi BETMYMHA — TO BEIIMYHMHA, 3HAYCHUE KOTOPOU 3aBUCUT OT TOTO, KAKUM
AJIEMEHTAPHBIM COOBITHEM 3aKOHUMIICS JTAHHBIM CITyYaiHBIN OMBIT. Pa3HBIM 3eMeH-
TapHBIM COOBITHSIM MPH 3TOM MOTYT COOTBETCTBOBAThH PAa3HbIC 3HAYCHUS CITYyUYaHOM
BeJIMYUHBIL. [103TOMY TOBOPSAT, YTO c/Iyuaiinasn éenu4una—>3TO BEIUYNHA, 3HaUCHHE
KOTOPOM 3aBHCHT OT ciIydasi. B Xo{e HEeKOTOpOro CIy4ailHOTO OIBITa FUIH HaOJrome-
HUS CilydaiiHasl BEeJIMYMHA IPUHUMAET TO WIK MHOE YHCIIOBOE 3HAYCHUE.

OTMETHM U TaKyr BO3MOXXHOCTb, YTO CIy4aifHas BETUYHWHA MPUHUMACT OITHO H
TO K€ 3HAUEHHE MPU BCSIKOM HUCXOJE CIIy4aifHOTO omnbITa. Takyto He MEHSIOIIYIO CBO-
€ro 3Ha4YCHUs, TO €CTh MOCTOSHHYIO BEJIMYUHY TOXKE MOYKHO HA3bIBaTh CIIy4yaitHON —
UL eTUHOOO0pa3ys M 4TOOBI HE JIeJIaTh OTOBOPOK.

[IpuBeneM HECKOJIBKO MPUMEPOB CIy4YalHbIX BEJIHYHUH.

Mpumep 1. IlpeamonoxuM, HEKTO KHJAET WUTPAIBHYIO KOCTb.
- Cryuaitnoii BennuuHON X OyeM CUHTATh YHCIO BBIMABIIMX OYKOB.
a ITockonbky KyOMK MMEET IIECTh I'paHel M YUCIO OYKOB HA KaKAOH
rpaHy — 1enoe yucio ot 1 mo 6, ciaydaiinas BenuunHa X MPUHUMAET
3HayeHus u3 MHOXectBa {1;2;3;4;5;6}.

Mpumep 2. Poct Haymady BBIOPAaHHOTO YEIOBEKAa MOXKHO pac-
CMaTpHBaTh Kak CIy4ailHyI0 BEJIMYUHY, U3MEpsis €ro, HalpuMep, B CAHTHUMETpax.

Mpumep 3. Cpok cinyxObl TEIEBU30pa WU CTHPATHHON MAIIMHBI — CIy4aiHas
BernunHa. CpoK CiIy’KOBbl OTCUUTHIBACTCS B JHIX OT MOMEHTa BBIIYCKa MJIM MpoJa-
xu. CBOHCTBa 3TOW CiIy4allHOW BEJIMYMHBI Ba)XKHBI, HAIIPUMEDP, MIPHU YCTAHOBIECHUU
rapaHTUHHOIO Nepruoja Ha HOBBIM Npuoop.

Mpumep 4. Yncno OpakoBaHHBIX JeTaneil B naptuu u3 100 oguHakoBBIX JieTa-
e, B3ATBIX Ha KOHTPOJIb — Clly4aiiHas BEJIMYMHA.

Mpumep 5. Hampspkenue B OBITOBOM AIIEKTPUUYECKOM ceTH — cllydaiiHas BeIHYH-
Ha, 3HAUYCHHsI KOTOPOH KoneOmoTest okoo 220 BOJBT.

Mpumep 6. Bec pachacoBaHHBIX MPOTYKTOB MOKET HECKOJIBKO OTIMYATHCS OT
Beca, yKa3aHHOro Ha ymakoBke. [llokomamupiii 6aToHunk Maccodt 50 r Ha camom
JleJie MOJKET BECUTh 4yTh OOJIbIIE WM Y4yTh MeHblIe. [loTpeOuTenp Takue OTIHYHs
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FnaBa XI. CnyuyaiiHbie BeIHUMHDI

HE 3aMETHT. 3aTO MPOU3BOANUTEII0 OATOHYMKOB KOJIEOAHUS B Bece HeOE3pa3THIHBI.
B ciydae cepbe3HOro CMeIIEeHHs CPETHETO Beca B Ty HIIM HHYIO CTOPOHY NPOHU3BO-
JIUTENb MOXET MOHECTH YOBITKH.

[Mpumep 7. BaxkHbIM IpUMEPOM CITydaliHON BETMUYMHBI SIBISIETCS YHCIIO YCIIEXOB
B cepuu HcnbITaHuil bepHymu.

[TycTs, HAaNpuMep, mpoBoauTcs 10 nenbrranmii bepaymmm. Yucio ycmexos B 9Toi
Cepur MOXeT MpHHuUMaTh modoe nenoe 3HaueHue 0 mo 10. Yucmo Heymad Taxoke
SIBIIIETCS CIIy4ailHON BEIUYMHOM.

3ameuanue. Ecin 3HaueHns KakoH-1MOO BENMYUHBI MOAAIOTCS TOYHOMY BBI-
YHCIICHUIO, TO €€ HE pacCMaTPUBAIOT KaK CIyJaiHYIO ¥ H3YJalOT IPYTUMU METOJaMH.
Hanpumep, MOXXHO TOYHO CKa3aTh, KaKUM JHEeM Hexuenu Oynet 23 centsiops 2010 r:
3/1eCh HET CIIy9aliHOCTH.

Mpumep 8. MOXHO TOYHO BBIYHCIHTH, Y€MY paBHa CymMMa g u g [Toatomy

3HauY€HHUE ATOM CyMMBI HE SIBIISICTCS CIlydyaifHOM BeIHMYMHOM. OHAKO €ClU JaTh dTY
3a/1adqy Ha KOHTPOJIBHOU paboTe B MIKOJIE, TO TIOJTYYEHHBIE OTBETHI MOTYT OTINYATHCS
OT BEPHOTO OTBETa HENpeIcKazyeMbIM 00pa3oM. [103TOMy OTBET MIKOJLHUKA MOKHO
paccMmarpuBarh Kak CIy4ailHyl0 BEJINYHHY.

Mpumep 9. bynem GpocaTh MOHETY 10 IEPBOTO BbIMajaeHUs opia. ducio 6po-
caHuU OyJeT cilydyailHOW BENIMYMHOMN, 3HAaYeHWEM KOTOPOH MOXKET OBITh JI00oe Ha-
TypalbHOE YHCIIO.

B 3mom nynkme pacckazamo, 4mo ROMUMO CIAYYAUHBIX COObIMUIL meopus
6eposstmHOCHell uzyuaem cayuaiHble 6eIUYUHbL, U NPUBEOEHbL RPUMEPLL C1Y-
YAUIHBIX GEIUYUUH.

Bonpochbl

1. IlpuBenute TpHU-4eTHIpE NpUMEpa CIydalHbBIX BEJIWYUH. BbI
MOJKETE JIEKO HaliTH IpUMephl, BCIOMHUB UIPBI, B KOTOPbIE BBl MI-
paete. [Ipyrue mpuMepbl MOKHO HalTH B HAOIONEHUSX 32 TIOTOJIOM.

2. MoHO 71 paccMaTpuBaTh IIKOJBHYIO OIIEHKY KaK CITy4aiHyIo
Benuuuny? IIpuBenure apryMeHTBl «3a» U IIPOTHUBY.

Ynpa>kHeHus
1. CiopTuBHas BCTpeva MPOBOIUTCS IO JIBYX IMOOET B TpeX Imap-
TUSAX. MOXHO JIM CUWTaTh YWCJIO CBHITPAHHBIX MapTUH Ciy4ailHON
& BenuuHON? Kakue 3HaueHHss MOKET NMPUHUMATh 3Ta cllydyaiiHas Be-

Q IuuuHa?
2. CnopTuBHas BcTpedya MPOBOAMTCA 10 TpeX moden B MATH Hap-
Tuax. Kakve 3Ha9eHrs MOXKET IPUHUMATh CITydaifHasi BEJTMUNHA «UNCIIO ChITPAHHBIX
napTuin?
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50. Mpumepbl cnyyaiHbIX BEJUUUH

3. B MoMeHTanpHOH JOoTepee YJacTBYIOT TPH THIIA OWMIETOB: 0€3 BBIMIPHIIIA
(Bbmurpsim O py6reit), ¢ BerurpeimeM 10 py6neit u 50 py6imeit. Urpatomuii BeIHUMaeT
OUH OuieT. MOXKHO JIM CUUTaTh BBIMTPBIII UTPAIOMIETO CAydaifHOH BennyuHON?
Kakue 3HaueHHs MOXET MPUHUMATh 3Ta BEJIMYMHA, €CIIU UTPAIOIIUIl BBIHUMAET

a) onquH Owiiet; 0) aBa Owirera?

4. B xumwxkke 16 crpannim. Bel Hayram oTKphIBaeTe KHIDKKY M CMOTPHTE HOMEp
JIeBOM cTpaHMLbl. MOXKHO 1M cuuTaTh 3Ty BeIMUYUHY ciiydaiiHoii? Kakue 3HaueHus
MOKET OHa IIPUHUMATH?

5. Bo3bMeM NPOU3BONBHOE CIOBO PYCCKOIO sI3bIKa M3 UeThIpex OykB. MOKHO 11
CUNTATh KOJTHIECTBO OyKB «M» B BEIOpAaHHOM CIIOBE CiydaifHo# BenmmunHON? Kakne
3HAYCHUS MOYKET TIPHHUMATH 3Ta CITydaifHas BETHIHUHA?

6. Kakne 3Ha9eHMS MOXKET MPUHUMATh CITydaifHas BelMMdnuHa X:

a) X —«cyMMa OUKOB IIpU OpOCAHUM JIBYX MI'PAIEHBIX KYOUKOBY;

0) X —«cymMMa OYKOB IpU OpPOCAHHMU TPEX UTPABbHBIX KyOHUKOBY;

B) X —«cymMa 1udp TeneoHHOTo HoMepay (CYUTalTe, YTO HOMEp CeMHU3HAYHBIH
U TepBas ero mudpa He paBHA HYIIO).

7. U3BectHO, uT0 B Kilacce yumrcss 32 ydenuka. M3 mHux 20 meBouek. Kaxue
3HAUCHUS] MOXKET TMPHHATH CIydaifHas BEIMUYHMHA!

a) «4UCIIO JIEBOUEK, IPUCYTCTBYIOIIUX CErOAHS B KJIaccey;

0) «UUCIO YUYCHUKOB, OTCYTCTBYIOIIUX CErOJHS B Kiacce»?

CKONBKO pa3IUYHBIX 3HAUEHHH MOXKET MNPHHATh KaKOas M3 ITHX CIIydalHBIX
BEITMYHH?

8. ITyctb ciydaitnast BennunHa M —4rciio BINIaJIGHUH Opiia IpY AECATH Moadpa-
CBIBAHMSAX MOHETHI. Kakue 3HaueHus MOXXeT NMPUHUMATh ClIydaiiHas BennauHa M?

IMonopocsre Monety 10 pa3 u 3anummTe B TAOIUIYy 3HAYCHUE CIyYaiHON BeIH-
guHbl M. [ToBTopuTe 3TOT 3KcTIepuMenT 10 pa3 u 3amonHUTEe TAOIHILY:

Howmep sxcniepumenta 112|3(4]5]6|7]8]9]|10

Uucno BeimasieHuil opia

[Tonp3ysick MOMYYEHHOM TaONUICH, OTBETHTE Ha BOIIPOCHI.

a) Bce 1 BO3MOXKHBIC 3HAYECHUS IPHHSAJIA BelnyrHa M B Bammx sKcrepuMeHTax?

0) Kakoe 3nauenue Benuunaa M npuHuMana vamie Bcero?

9* KoHTpoabHYIO paboTy Mo MaTremaTHke Harmucanu 25 yueHukoB. Bee oHu mo-
JYYUIIA OIEHKH OT 2 710 5. CKOJBKO BCEr0 PasiIHYHBIX 3HAUCHWHA MOXKET TPUHSTH
ciTyvaiiHasl BeJIMUMHA «CPEIHSS OIICHKa 3a KOHTPOJIbHYIO paboty»? Kakue 310 3Ha-
yeHus?
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FnaBa XI. CnyuyaiiHbie BeIHUMHDI

51. PacnpepeneHue BeposATHOCTEH CNy4yaWHOW BEJIUUMUHDI

CrnyyvaiiHas BeJIMYMHA BO3HUKAET KaK pe3ysbTaT ciydaiiHoro ombita. [Ipenmnosno-
UM, 4TO CllydailHasg BeJIM4rHA X B HEKOTOPOM OIIBITE MOXKET MPUHUMATh HECKOJIBKO
3HaYeHUH. UTOOBI MOJIHOCTHIO ONMHMCATH CHAYYAHHYI0O BeTHYNHY X, HAJI0 YKA3aTh,
¢ KAKIMH BePOSITHOCTSIMM OHA MPUHMMAeT dTH 3HaYeHus. Eciu, Hapumep, Be-
muarHa X MOXKET MPHHATH 3HaueHHE 5, TO HYKHO YKa3aTh BEPOSITHOCTH COOBITHS
«X paBHO 5». Ecnu BenmumuHa X MOXET HMPUHSATH 3HaueHHE —4, TO HYKHO yKa-
3aTh BEPOSTHOCTb COOBITHS «X paBHO —4». Takue coObITHS MPHUHATO 00O3HAYaTh
(X=5),X=—-4ur n

YKka3ars BEpOATHOCTH KJKIOTO 3HAYECHHSI MOYKHO C TIOMOIIIBIO TaOJHIIBI, TpaduKa,
JIarpaMMbl Wik (GopMyIiel. B citeyromnieM npuMepe ykasaHbl 3HAYCHUST CITYYaiHOM
BEJIMYMHBI U BEPOSITHOCTH ATUX 3HAYCHHN C TIOMOIIBIO TaOJIHUIIBI.

Mpumep 1. Cnyuaiinag BenuunHa Y paBHA YHCIY OYKOB, BBI-

- MaBIIMX MPH OJHOKPATHOM OpOCaHUM UTpabHOro KyOuka. Tabmuna
a 3HAUEHHUU ATOW CIy4YallHOM BEIMYHMHBI M UX BEPOATHOCTEW BBIITISAUT
TakK:
3HaveHue 112|3|4|5]|6
1]1(1|111
BepositHOCTB 515151516l 36

B sTOM mpumepe Bce BEpOSTHOCTH OJMHAKOBBIC. BeposiTHOCTE TTOPOBHY pacipe-
JieJieHa MeXy IIeCThI0 BOZMOXKHBIMHU 3HAUCHUSIMH.

PaccmoTrpum emie ofHy CIy4aiiHYIO BEIHYHHY.

Mpumep 2. UrpanbHyro KOCTh OpOCArOT ABaXIbI. TabuIa SIeMEHTaPHBIX COOBI-
THHA 3TOTO ONBITa HaMm H3BecTHA. I1o TOPU30HTAJI YKa3aHO YUCJIO OYKOB, BBIITABIICE
Ha [EPBOM KOCTH, 110 BEPTUKAIU — HA BTOPOM.

1 2 3 4 5 6
1,114,213 14|1,5]16
2,112,212,3|124|25]|26
3,1132|33|34|35)| 36
4,114,243 |44|45)|4,6
51152 |53|54|55]|5,6
6;1/6,26,3|6,4|6;5]|6;6

OO B~ W N| P
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51. PacnpepeneHve BeposATHOCTEW CNy4YaWHOU BESIUUUHDI

CyMMa BBINABIIMX OYKOB — CllydyaiiHas BenuuuHa. Bo3aMoxHbIE 3HaueHUs 3TOU
CYMMBI — HaTypalibHble uucna oT 2 10 12. C moMomplo Tabauibl IeMEHTapHbBIX
COOBITUI MOXKHO BBIYHCIIUTH paclpeielieHue BEPOSTHOCTEH MEeXIy BO3MOXKHBIMH
3HAYEHMSIMM HAlllel CITydallHOW BEJIMYMHBI.

BoruucnuM, HanpuMep, BEpOATHOCTh TOTO, YTO CyMMa O4YKOB paBHa /. Briaenum
JKENTHIM IIBETOM 3JIEMEHTapHBIC COOBITHS, OIArONPHATCTBYIONIHE 3TOMY COOBITHIO.
Ux 6. Tak kak B 3TOM OIbITe 36 paBHOBO3MOKHBIX 3JIEMEHTApHBIX COOBITHH, BEpO-

1
ATHOCTb KaXXJIO0TO U3 HUX paBHA % H03TOMy BCPOATHOCTH COOBITHS «CyMMa OYKOB

paBHa 7» oka3bIBaeTcs paBHa 6- 3_16 = %
Takum >xe crtoco00M MOXXHO BBIYUCIIUTH OCTAIBHBIE BEPOSITHOCTH ¥ 3aIlOJIHUTH
Ta0NuUILy.

3HaueHue 2134 |5|6 |7 |89 ]10|11)|12

112 | 3| 4| 5| 6| 5| 4| 3| 2|1
Beposthoets | 25| 25 | 35 | 35 | 36 | 36 | 36 | 36 | 36 | 36 | 36

BeposTHOCTH B TabjuIle TS JyYIIero MOHUMAaHUsS IPUBEACHBI B BUIE HECOKpa-
MICHHBIX JPOOECH.

DTO0 pacrpeneeHue BEpOSITHOCTEH MOXKHO INMPEJICTaBHTh U B BUJIC THATPAMMBI
(cMm. puc. 1).

0,16 ]

)

0,12 0

0,08 H o0 o

0,04 IR T

] I

2 3 4 5 6 7 8 9 10 11 12

Puc. 1

BeicoTa kakaoro cTondua quarpaMMbl paBHa BEpOSITHOCTU TOTO, UTO CITydaiHast
BEJIMYMHA NIPUMET COOTBETCTBYIOLIEE 3HAUEHHUE.

OCHOBHOE CBOICTBO pacIpeeeHus 3aK/II04aeTcsl B TOM, YTO CyMMa BCex Be-
posiTHOCTeii paBHa 1.
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FnaBa XI. CnyuyaiiHbie BeIHUMHDI

OOBsCHSECTCS 3TO TEM, UTO CyMMa BEpPOSITHOCTEH 3HAYCHUH CIyJaifHOI BETHUIH-
HBI PaBHA CyMME BEPOSITHOCTEH BCEX 3JIEMEHTapHBIX COOBITHH SKCIEPUMEHTA.

B mpupoze 3HaueHMs MHOIUX CIydalHBIX BEIMYUH H3MEHSIOTCS HEIPEPbIB-
Ho. Hampumep, Bpemsi 0e30Tka3zHOI pa®oTsl nmpubopa MM u3fenus (TeneBH30pa,
CTHPAJIEHOM MAIlMHBI, aBTOMOOMJISI) MOXKET OKa3aThCs JIIOOBIM (TTOJIOKHTEITLHBIM )
YHCIIOM.

JIx00BIM YHCIIOM MOXKET OKA3aThCsl POCT Hay/ady B3SITOTO ueloBeka. MOXHO Mpu-
BECTHU JApyrue npumMepbl. Takue cilydailHble BEJIUYUHBI HA3bIBAIOTCS HENPEPbIEHDbI-
Mmu. [l HENPEpbIBHBIX CIIlyYallHbIX BEJIUYUH PACHpPENeICHUE BEPOATHOCTEN MEXKIY
BO3MO)KHBIMU 3HaYE€HHSAMH OIHCHIBAIOT C OMOIIBI0 (DYHKIHIL.

B 3mom nynkme mvl HO3HAKOMUNUCH C OUEHb 8AHCHBIM NOHAMUEM — PACHpe-
OesieHuem eepossmuocmei cayuainou eenuuunsl. Pacnpedenenue eepoammuo-
cHiell noKazvléaem, KaKylo 8eposAmHoOCmy Umeem Kaxy;cooe 3HaueHue cayuai-
HOUl 8eTUYUUHDL.

Bonpochbi

1. Kak onuceIBaloT cirydyaifHble BETUYUHBI?

2. YeMy paBHa CyMMa BEpOATHOCTEH BCeX BO3MOXHBIX 3HAYEHUI
CITy4JailHOW BETMYHHBI?

3. Beerna nu pa3nn4Hble 3HaUEHMs CIly4aiiHOM BEJIMYUHBI UIMEIOT:

a) paBHbIC BEPOSITHOCTH;

0) HEe paBHBIC BEPOSITHOCTU?

[IpuBenure npumep cirydaifHON BEJIMYMHBI, BCE BO3MOXKHBIE 3HAYEHUs KOTOPOMH
HUMEIOT paBHbIE BEPOSTHOCTH.

[IpuBenure npumep ciaydailHOM BeIMYMHBI, 3HAUEHHUs KOTOPOH HE paBHOBEPO-
SITHBI.

6*. IlpuBeauTe MpUMEpPbl HENPEPHIBHBIX CIYYalHBIX BEJIMYHUH.

YnpakxHeHus
1. 3agaiiTe ¢ IOMOIIBIO TAOIHIBI PacHpenesieHHe BEePOsSTHOCTEH
CITy4aifHO! BeNWYMHBI X, paBHOHM YUCIY OPIJIOB, BHITABIINX TIPH:
"\ a) oHOM; 0) JIBYX; B) TpeX OpOCaHHMSX MOHETHI.
< 2. B npumepe 2 ObIJIO MOCTPOCHO paclpesie]ieHne CIry4aiiHOU Be-
JMYUHBI «CyMMa OYKOB ITpHU OPOCAHUU ABYX UTPAIBHBIX KOCTei». BoT
9TO pacipeeneHue:

3HayeHue 5 7 9 10 | 11 | 12
1 2 3 4 5 6 5 4 3 2 1
Beposthoets | 25| 25 | 35 | 35 | 36 | 36 | 36 | 36 | 36 | 36 | 36
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51. PacnpepeneHve BeposATHOCTEW CNy4YaWHOU BESIUUUHDI

[IpoBepsTe, uTO CymMMa BCex BeposTHOCTEH 1.

3. Mmeercs KHMXKKa, B KOTOpoil 16 crpanmn. Bygem cumrarh, 4To KHHTA C
PaBHBIMU IIAHCAMU MOXET OTKPBIThCA B 1000M MecTe. CocTaBbTe TaONHIYy pac-
Ipe/ieNieHNs BEPOATHOCTEN ISl CIydaifHOI BEIMYMHBI «HOMEp HayraJ OTKpBITOM
JIEBOI CTpaHULIBI».

4. NmeeTcs KHIDKKa, B KOTOopoi 16 crpamum. Bymem cumrarh, 9TO KHHTA C
PaBHBIMHU IIAHCAMU MOXET OTKPBIThCSA B JT000M MecTe. CocTaBbTe TaONHIYy pac-
IIpeJeleHs. BEPOSATHOCTEM il CllydailHOM BEJIUMYMHBI «HOMEp Hayraj OTKpPBITOH
IPaBOi CTPAHUIIBDY.

5. OmBIT COCTOMT B OpPOCAHUM ABYX HIPAIBHBIX KOCTeH. 3amoyHUTE TaOIHIly
pacrpeesieHus BEPOSITHOCTEN U IOCTPOMTE COOTBETCTBYIOLINE AUarpaMMBbI AJIS CILy-
YaiilHOM BEITUYUHBI:

a) «HanOOIBIIeE U3 JABYX BBIMABIINX OYKOBY;

0) «HauMEHbIIEE U3 JBYX BBIIABIIUX OYKOBY.

3ameuanue. Eciii Ha KOCTSX BBINAIO OWHAKOBOE YHCIIO OYKOB, TO 3TO UHCIIO
CUUTAETCS] OTHOBPEMEHHO W HanOOJBIINM, 1 HANMEHBIITHM.

6. CnydvaitHas Benw4ymHa Z TPHHUMAET BCE HATypalbHBIC 3Ha4deHUs oT 1 1o
10. BepositHOocTh coObITHsI (Z = N) paBHA 515 CocraBbTe TAONHIly pacHpeneeHus

BepoaTHocTel. [IpoBepbTe, UTO cyMMa BceX BeposiTHOCTEH paBHa 1.
7. B Tabnuie 1aHO pacrnpeneieHne BepoSsTHOCTEH HEKOTOpOil ciydaifHON Beu-
yuHbl. On1Ha U3 BeposiTHOCTell HensBecTHa. Halinure ee.

3HaueHue 1123|456
a) 1111 11

BepOﬂTHOCTL § § 6 Z g
6 3HayeHne -4 | -3 | =2 -1 10 1 2 3 4
) Bepostrocts | 0,05 | 0,1 | 0,15 | 0,18 0,18 | 0,15 | 0,1 | 0,05

8. Pacmpenenenue BeposITHOCTEH cirydaifHOil BenmnuuHbl X 3aJaHO TaOmuneit

3HaueHue 0 0,5 1 15 2 2,5 3 35 4
BepositHoets | 0,1 | 0,04 | 0,2 | 0,28 | 0,05 | 0,15 | 0,11 | 0,1 | 0,07

Haiinure BepositTHOCTH:

a) P(1<X<25); 6)PIX=05um X >2); B) P(X>0,4um X =25);

r) P(X —uenoe uancino); x) P(X— gpobroe uncno); e) P(X #2u X #1,5).

9% Cuyuaitnas BenuuuHa Y NPUHEMAET BCe HATypajbHble 3HadeHUs oT 1 1o 6.
ITpu stom P(Y =n) = g . Haitture a.
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FnaBa XI. CnyuyaiiHbie BeIHUMHDI

52. BuHoMuanbHoe pacnpepeneHue

BepHemcs k yxe 3HaKOMBIM HaM HcnbITaHuaM beprymmm. Hamomanwm, drto mc-
TbITaHUeM bepHynm Ha3eiBaeTCs CIydalHBII SKCIEPUMEHT C ABYMS BO3MOXKHBIMH
HCXOJaMH1 — yCIIEXOM M Heyaadel. BeposTHOCTh ycmexa 0ObI9HO 0003HAYArOT Yepe3
P, a BeposATHOCTB Heynaun — depe3 (. OueBHIHO, CIpaBe/UINBO PaBEHCTBO 0 =1—p.

HanoMHUM Takxe, 4TO BEPOSITHOCTh OJHOTO KaKOro-HUOYAb 31IEMEHTapHOro CO-
OBITHS, IPH KOTOPOM HACTyNaeT poBHO K ycrexos, pasua pg"X.

Kpome Toro, MBI 3HaeM, 4TO YHCIO JIEMEHTApHBIX COOBITHH, OIarompUsITCTBY-
IOIIUX HACTYIUICHUIO K yCIIeXoB B cepuu U3 N HE3aBHCHMBIX MCIBITaHUH BepHyry,
pasno CK.

[TycTs cityuaiinast BeIM4MHAa S— YHCIIO YCIIEXOB B CEpUH U3 N ucnbITaHui bep-
HyJUTH. S MOXKeT IIPUHUMaTh Iiesble 3HadeHus ot 0 1o n.

ITycts cobbitie (S=K) cOCTOMT B TOM, YTO B Pe3y/ibTare CEpUH HCHBITAHHIT
Hactymuio K ycrexos. [Toatomy

P(S=k) =Cip'c/ *

Ota dopMmyna gaeT pacrpeaeieHHe CIIyqaiHOH BETMIUHBI S
Onpepenenue. PacmpenencHue BEpOSTHOCTEH CIy4alHON Be-
JIMYUHBI S HA3BIBAIOT OuHoMuabhblv pacnpedenenuem. (Hazpanue
3aKpEHUIIOCH MMOTOMY, YTO BEPOSTHOCTHU Crlﬁ pkq”_k—aTo YJICHBI pas-
. noxenust ounoma (P+q)". Cm. 06 3ToM B maparpade 65.)
[ o3 Mpumep 1. buHOMmanbHOE pacmpernencHue uisi N = 3 mpu
p=02

ITo popmyne q = 1— p maxoamM, uro q = 0,8.

- Torna

o P(S=0)=CJp’®=1-1-0,8* = 0,512,
P(S=1) =Clp'q? =3-0,2-0,8° = 0,384,
P(S=2) =C3p’*q* = 3-0,2*-0,8 = 0,096,

P(S=3) =C3pq®=1-0,2°-1=0,008.

[Tonyyaem TaOnuIy pacrnpeneneHus:

k 0 1 2 3
P(S=k) | 0,512 | 0,384 | 0,096 | 0,008

Y6enutech, 4TO CyMMa BEPOSTHOCTEW B TaOIHIle paBHA CIUHHUIIE.
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52. BbuHOMHanbHoe pacnpepeneHue

k 0 1 2 3 4 5 6 7 8 9
P(S=k)| O 0 0,002|0,009|0,028|0,067|0,122|0,175|0,196|0,175
k 10 11 12 13 | 14 | 15 16
P(S=k)|0,122|0,067|0,028|0,009|0,002| O 0

Mpumep 2. Tabmuua GmHOMUATBHOTO pactpeneneHus it N = 16 npu p = 0,5.

Kak BumHO W3 TaONHIBI, pacpenesicHne BEPOITHOCTEH cumMMmempuyno OTHOCH-

tenpHO 3HadeHU 0,196. DTo 00BACHSIETCS TeM, YTO BEPOSITHOCTH yCIIeXa M HeyJaun

omuHakoBbl: P = = 0,5. Haubosnee BeposiTHOE 3HAUCHHE CITyYallHOW BEITMYMHBI S

paBHo 8. Harnsano dopma OMHOMHAIBHOTO pactpenenenus ais N = 16 npu p=0,5
MOKa3aHa B BUJIE CTOJOUKOBOHM IHarpaMMbl Ha puUc. 2.

0,25

0,20 __

0,15

0,10

o ﬁﬁj Tl—m

01234567 8 910111213'141516

Puc. 2

Mpumep 3. Eme ogno OunomuansHoe pacnpenencuue. Ha 3ToT pa3 mms n = 16
mpu p = 0,25.

BbI4HCIIeHHs] B 3TOM TIPEMEpE MbI IPUBOAUTH He OyleM. Bbl MoxkeTe uxX mpoBe-
PHTH C TOMOIIIBIO KaJbKYJSITOPA MM IEKTPOHHON TaOJIUIIBI Ha KOMITBIOTEPE.

k o[ 1] 2[3[a]5[6]7]8]9
P(S=k) [0,010/0,053|0,134|0,208] 0,225 0,180 0,110| 0,052 | 0,020 | 0,006
k 10 [ 11 [ 12 [ 13 [ 14 [ 15 [ 16

P(S=k)[0001] 0 | o0 [ 0 | 0 | 0o | O

B rtabnune 3HaueHus OKpymIeHbl A0 Thics4HBIX. Haumnas ¢ 11 ycnexos, Bce
BEPOATHOCTH HACTOJBKO MaJlbl, YTO OKPYIIICHUE MPEBPATUIIO WX B HyIb. B pe3yib-
TaTe OKPYIIICHHUSI CyMMa YUCENl BO BTOPOH CTPOKE TaOIHUIIBI MOKET OKa3aTrhbCs 4yTh
OoJIblIIe MK MEHbBILIE €MHHUIIBL.
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FnaBa XI. CnyuyaiiHbie BeIHUMHDI

WHTepecHO mocMOTpeTs Ha AUArpaMmy (puc. 3) 3Toro OMHOMHAIBLHOTO pacipe-
JCJIICHUA. Ha auarpaMme OTYETIIMBO BUJIHO, YTO PacupeACiCHUEC HECCUMMCETPUYHO.
DTOro W cieoBajo OKHIaTh B HaIleM IpuMepe, rae P # (. Ha amnarpamme serxo
YBHIETh HanOoJIee BEPOSATHOE 3HAYCHHUE YHCIIA YCIeXoB: S= 4.

0,25
0,20
0,15
0,10

o,o5—ﬂ

— -

01 23 4567 8 910111213'141516
Puc. 3

Tenepb Mbl 3HAEM, UMmMO YUC]I0 ycnexoe 6 cepuu UCNbIMAHULL Bepnyﬂﬂu—amo
cnyuat?mm eéeiuduna, U 3Haem, KaKoe ona umeem pacnpedwleuue.

Bonpochbl

1. B xakoM ciyyae OMHOMHAJIbHOE pacHpenesieHne CUMMETPHY-
HO?

2. IlpuBeauTe HECKOIBKO NMPUMEPOB CIYYaHHBIX BEIUYNH, UME-
FOIMX OMHOMHAIILHOE pacrpe/ielieHue.

YnpakHeHus

1. Cnyuaiinas BenmmurHa X TIPHHUMAET Bce Lelble 3HadeHus ot 0
1o 18 u mmeeT cumMMeTprYHOE OMHOMHAIBHOE pactpesenenne. Kakoe
13 BO3MOXXHBIX 3HAUYCHWH CITydalHON BETMYMHBI X MMEET HanOOIb-

"\ LY BEPOSATHOCTH?
< 2. IlpoBoauTcst cepust U3 6 HE3aBUCUMBIX HCHBITaHUH bepHymnmu ¢
BeposiTHOCTBIO yerexa P = 0,5. CocraBbre Tabnuily pactpeeneHus
CITyJaifHOW BEJIMYMHBI «UHCIIO YCIIeX0oB». M300pasure pacrpenesieHne BeposTHOCTEH
€ NOMOMIBI0 JuarpaMMbl. CHMMETPUYHO JIU 3TO pacipeseneHue?

3. CUMMETpUYHO JIM paclpe/ieleHue YUcia yCleXxoB B cepuu ucnbitaHuil bep-
HYJITH, €CITi BepOsITHOCTH ycrexa: a) Pp=0,2; 6) p=0,7; B) p=0,5? CpaBuure
Hanbonee BEPOSITHOE YUCIO YCIEXOB C CEpeJUHON MHTEpBalla 3Hau€HHUN B KaxXJOM
ciIydae.

4. Mns cepum u3 6 mcnbsitanuii bepHymmm ¢ BepositHOCThIO ycnexa p = 0,4
IIOCTPOUTE JUarpaMMbl pacHpeieseHus ClydallHbIX BEIMYUH «UHUCIIO YCIIEXOB» U
«uucio Heynad». CpaBHUTE NOIYUYEHHBIE PACIIPEIEIICHUS.

188

$ cyan c. 188magenta c. 188 black c. 188



Fnasa XIl. YUucnoBbie xapaKTEPUCTUKHU CAyYaUHbIX
BEJIMYMH

Kak MbI 3HaeM, pacmpezielieHHe BEpOSTHOCTEH CIy4ailHOW BEeJITHMYUHBI —3TO Ta-
0n11a, B KOTOPOH yKa3aHbl 3HAUYEHHS CIIy4allHOW BEIMYMHBI U UX BEPOSTHOCTH. s
MPaKTHKH HE BCETAa HYXXKHO HM3ydyaTh BCIO TaONHIly pacmpeneieHus. J{ocTaTrodHo
3HATh HEKOTOPBIC €€ YHCIIOBBIE XapaKTePHUCTHUKH. MBI paccKa)keM O ABYX HamOoiee
BaXKHBIX U3 HUX. DTO MaAmeMamuieckoe 0xicudanue u Oucnepcus.

53. Maremarnueckoe oXXuMpaHue CNy4yaMHOW BeJIUYUHDI

Paccmotpum ciryuaiinyro BenmunHy X. Ee Maremarnveckoe OXuaaHHE OOBIYHO
o6o3nagaror E(X).
[TycTs pactpenenenue BepoSTHOCTEH CilydaifHON BeTMIMHBI X 33JaHO TaOIHLeit:

3HaueHHE BEIUYUHBI X | X | Xo | X3 | ... | Xq

BepostHOCTB Pr | P2 | P3| .--]| Pn

OnpepeneHne. Mamemamuueckum oxycudanuem CiIydaiHon
BeNMUYMHBI X HA3BIBAIOT YHCIIO

E(X) = X1p1 + X2 P2 + X3Pz + - - - + Xn Pn-

Maremarudeckoe oxxuzanue E(X) Ha3bIBatOT Takxke oscudaempim
3HAUeHuem CIy4alHOW BEeMUYUHBI X, CPeOHUM 3HAUeHUeM CITyvai-
HOIi BETUYUHBI X.

Ecnu 3HaueHus cnyyaifHON BETMYMHBI H3MEPSIIOTCS B KAKUX-JIMO0 eMHULAX (Ha-
MIpUMeEp, POCT — B CAHTUMETpax, TeMIIepaTypa — B Ipajaycax), TO e MaTeMaTH4eCcKoe
OKHJIaHUE U3MEPSIeTCs B ATHX )K€ €IMHUIIAX (CPeIHUI pocT —B CaHTUMETpax, Cpel-
Hsisl TeMIIeparypa — B Tpaaycax).
lMpumep. Bo3pMeM B KauecTBe CIIy4ailHOW BETMUYMHBI X YHUCIIO
- OYKOB, BBITIABIIUX Ha OJHOW MTpajbHON KOCTHU. BeposTHOCTH BbIMa-

a

JICHUS] KOKIOW TPaH! OJJUHAKOBHI U PABHBI %

ITosToMy

—1.1401 31, 41,51, 5 1_
E(X)=1-1+2-2+31+4.245. 1162

_ 14243444546 _a¢
6 =
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Fnasa XIl. YucnoBble xapaKTepUCTUKU C/IyYaUHbIX BEJIUHHUH

aTOT an/IMep IIOKAa3bIBAC€T, YTO €CJIM BCC 3HAYCHMUA CquaﬁHOﬁ BCIIMYHNHBI paB—
HOBEPOSITHBI, TO MaTeMaTH4ecKoe OKHAaHue —3TO MPOCTO cpeaHee apudMeTH-
YyecKoe 3HAYeHHUI.

KopoTko pacckakeM 0 MPUMEHEHHSIX MaTEeMaTHYEeCKOTO OXKHIAHUS MPU pacueTe
IIEHBI JIOTEPEHHOTO OHMJICTa M CTOMMOCTH CTPaXOBOTO TOJIHCA.

Jlotepes

Jus mpoBenenus notrepen u3rotosuan 100 6uneros. M3 Hux 1 6uner ¢ BHIMIPHI-
mreM B 500 p., 10 6unero ¢ Beiurpeimamu mo 100 p. u ocranbhbie 89 6miieroB 6e3
BEIMTpHIIEH. Haymauy BeiOmpator omue Omier. Haiinem MaremMaTndeckoe OXKHIaHUE
BBIUTPBIIIIA.

Ota ciydaifHas BeTHIrHa MOXeT npuHUMaTth Tpu 3HadeHns: 500 p., 100 p. u O p.
(aet Berpeima). Mx Bepostaoctu pasusl 0,01, 0,10 u 0,89.

MaremaTndeckoe O>KHJaHUE BBIUTPHIIIA PABHO

500- 0,01+ 100-0,10+0-0,89 = 15 (p.).

[Momydaercst, 9TO CpeAHUI BRIUTPLINI Ha ONUH OmreT paBeH 15 p.

Jlnst Toro 4ToOBI JOTEpest NPUHOCHIIA JIOXOJ] CBOMM YCTPOMTENSIM, LieHa Ouiera
JOJDKHA OBITH OOJBIIE, YeM CPEIHHUN BBIUTPHINI. [IpEeIronokuM, 4To OHIET CTOUT
20 p. [Iponas Bce OuieTsl, yerpoutenu notepen nomyyar 2000 py6neii. Ha Beimuiaty
BEIATPHIIEH Oymer morpadeHo 1500 pyOneit. Takum oOpa3oM, DOXOIN OT JOTEpPEH
cocrasut 500 pyo6ieit.

Pasymeercsi, MOXET CIIyYHTHCS TaK, YTO HA OJMH KYIUICHHBIH HAMH OWIICT MBI
MOJTy4uM OOJBIION BhIUCphIL. Ho eciu Obl HEKTO Pl KyIHUTh BCEe OHICTBI, TO
oH noctoBepHO motepsut 661 500 pydieit — o 5 Ha kaxsrit u3 100 Gmieros.

Tak ycTpoeHBI BCE JIOTEpEH: MaTeMaTHICCKOe OKHUIAHUE BBIUTPHINIA HA OIUH
OMIET MEHBIIIE IIEHBI ITOT0 OMIIETA.

D710 ycioBue SBISIETCSI HEIPEMEHHBIM, 1 OHO 00eCIiedrBaeT PeHTadeNbHOCT JIO-
Teper U JI0X0Jl ee ycTpouTessiv. UesloBeK, KOTOPbIii pelInI ChIrpaTh B JIOTEpero,
JT0JI’KeH MOHHMATD 3TO W CO3HATEIbHO PHCKOBATH CBOMMH JeHbIaMH.

Uem Oorpllle MaTeMaTHIeCKOe OXKHMIAHUE BBIUTPHINIA, TeM OoJblie Urp Tpely-
eTcsl, YTOOBI YCTPOUTENh JOTEPEH IONYUIHI OUTYyTHMBIA noxon. YeM MeHbIIE Ma-
TeMaTHYeCKoe OXKHJAHWe, TeM MEHbIIE Jrofeil mpuBieder Takas urpa. Iloatomy
OpraHU3aTopsbl JIOTepel IKCIEPUMEHTAIBHBIM ITyTeM OINPE/IeIISIOT Hanbosee BbIroJ-
HBIC YCIIOBUS JIOTEPEH, TIPUIYMBIBAIOT Pa3HOOOPa3HYIO PeKIaMy U Y9acTO CTaparoTCs
clIeNaTh TakK, YTOOBI OLIEHUTh OXKHIAHUE BBIUTPHINIA OBUIO HEBO3MOXKHO.

DTO HE 3HAYUT, YTO UTPOK HE MOXKET BBIUTPATh. VHOTIA UTPOKHM BBIMTPHIBAIOT,
M JaXke KPYITHbIe CYMMbI, HO B KOHEYHOM HTOI'e YCTPOUTEIb JIOTEPEH BCETa NMEeT
noxon. Koria urpokoB MHOTO, OJTHU BBIUTPBIBAIOT, IPYTUE POUTPHIBAOT, ICHBIH TIe-
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53. Martemaruueckoe O>XXMAaHHWe CyYaUHOW BeNIUUWHDI

pepacpeneIioTest MeKIY HUMH, ¥ IPH 9TOM OOJBINAS YacTh ITHX ACHET 10CTACTCs
OpTaHU3aToOpPy JIOTCPEH.

Ecnu 4acth cpeAcTB, BBIPYHEHHBIX OT JIOTEPEH, UAET Ha HYXKIbl KYIbTYpHI,
CIOpTa, Ha COAepKaHue OOJBHUIL U JIpyrue OIaropoAHble LM, TO TaKUe JOTEepPer
Ha3bIBalOTCs OJIaroTBOpHUTENbHBIMH. B otnenennsax CoeperarensHoro 6anka Poccnu
MOYKHO TIPHOOPECTH OMIIETHI CaMbIX Pa3HBIX OIarOTBOPHUTEIBHBIX JOTEPEH.

Ha mo0Oyto norepeto u Ha r000ii UTpalbHBIA aBTOMAT TpeOyeTcs CrelnuatbHOe
paspemienue (JuueHsust). Ecnm kTo-To ycTpauBaeT Urpy Ha AEHBIH WM Belu 0e3
JIMLIEH3UH, TO 3TO HApYyLIEHUE 3aKOHA, a CaM XO35SUH TaKoH JIOTEpPEH, CKOpee BCEro,
MOIICHHUK. B Takue Urpsl urpars Hemb3s!

CToMMOCTb nosiuca 0ba3aresbHOro CTpaxoBaHUs aBTOMOOUIbHOW
rpakgaHckoi otBetctBeHHocTH (OCATO)

[Momucer OCATO, KoTOpBIE JOJKHBI UMETh BCE BIIAJICNbIILI aBTOMOOMIICH, TPOJIa-
10T cTpaxoBble KomnaHuu. [Ipencrapiisis aBTOBIAIEbILY MTOJIHC, CTPAXOBast KOMITAHUS
OepeT Ha cebs1 00sI13aTeTLCTBO BO3MECTUTH YIIEPO, KOTOPBINA 3TOT aBTOBJIA/IEIel] Ha-
HECET OKPYKAIOIUM B CIIy4ae JOPOKHO-TPAHCIOPTHOTO MPOUCIIIECTBHS.

CTonMOCTb TIOJIHCA M TIPEEITb BRITIAT OBLTH MPpEeaMEeTOM 00CyXIeHui B [ocy-
napcTBeHHOH Jlyme.

UroObl ONMpeeNuTh CTOMMOCTD TOJINCA, HYXKHO 3HaTh JIBE BEJIWYHHBI: BEPOST-
HOCTb, C KOTOPOIl B T€UEHHE T0/la aBTOBIAJAENCl] MOXKET IPUUUHUTH OKPYKAIOIIUM
yiiepO B pe3yJsibTare JIOpOKHOTO TMPOUCIIECTBHSI, U CPENIHIOI cyMMy yiepoa. [Ipo-
W3BENIEHNE ATHX BEIUYHMH JIa€T CPETHUH pa3Mep CTPaxoBOHM BHITUIATHI CTPAXOBOH
KOMITaHWW Ha OJIMH 3aCTPaXOBaHHBIH aBTOMOOWIIb.

JJis KaXxJ0ro OTIENBbHOrO aBTOMOOWIISI 9Ta BBIIIATa SBISETCS CIy4YailHON Be-
JTUYMHOW. MaTeMaTndeckoe OKHJaHWE CTPaXOBOW BBITIATHI BMECTE C MPUOBLIBIO
KOMITAaHUU M COCTAaBIISIET 00OCHOBAaHHYIO CTOMMOCThH CTPaXOBOTO TOJIHCA.

B smom RYHKmMe Mbl NO3HAKOMUJIUCH CO cpeOHuM 3HA4YeHUem CﬂyllaﬁHOﬁ
GETUYUHDL — MAMEMAMUYECKUM OHCUOAHUEM. Eme Mbl Yy3HAIU, UMO mame-
Mmamuyeckoe oxcuoanue ebluzcpolia uzpaem 6Aa’cHyro pojib npu onpede/lenuu
UCHBbI ﬂomepeﬁuozo 6unema, a mamemamuueckoe 0)icuoanue cmpaxoeoﬁ 6bl-
niaiamslt — npu onpeOefleHuu UCHBL CMPAX06020 noauca.

Bonpochbi

1. UTto Takoe MareMaTH4ecKoe OXKUJIAHUE CITydYalHOUW BEITMIHHBI?

2. Moxert i Kakoe-HHOY b 3HaUCHUE CITyJaiHON BEJTMYUHBI OBITh
MOJIOKUTEIBHLIM, @ MaTeMaTHYECKOE OKHIAHHE 3TOH BEJIWYMHBI —
OTpHULATEIbHBIM?
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Mnaea XIl. YucnoBble XapaKTePUCTUKHU C/IyYalHbIX BEIMUYUH

3. Kax cBsi3aHbI 11leHa OWIIeTa JIOTEPEU M MaTeMaTHUECKOe OXKHJIaHUE BBIMTPhIIIA?

YnpakHeHus
1. B Tabnuiie JaHO pacrpeneieHne BEpOSTHOCTEH CilydaifHOH Be-
nnuuHbl Z. Haliiute MateMaTHYecKoe OKUIAaHUE STON BEJIUUYHHBI.

"

< 3HaueHue 112 4|1 5|6
a) 11 1]1]5 1
BepOHTHOCTL § é ﬂ Z 3_6 é
6 3HaueHne -4 | -3| -2 -1 0 1 2 3 4
) Bepositaocts | 0,07 | 0,1 | 0,13 0,18 | 0,04 | 0,24 | 0,19 | 0,12 | 0,03
3Hauenne -4 | -3| -2 -1 0 1 2 3 4
B) BepostHocts | 0,02 0,03| 0,2 |0,25| 04 |0,15| 0,12 | 0,03 | 0,02

2. Cryuaiinast BenuunHa A TpHHHMAET Bce Liesble 3HaueHus oT —15 mo 15 ¢
PaBHBIMU BeposATHOCTAMU. HaiinuTe ee MaremMaTndeckoe OKUIaHUE.

3. CiryyaiiHas Ben4nHa Z IPUHUMAET BCE YETHBIE IeJIble 3HaUeHUs oT —8 110 8
C paBHBIMH BeposiTHOCTAMU. Hailnute ee MaremaTnueckoe OXuUIaHue.

4. bpocaeM CHMMETPHYHYIO MOHETY OfHH pa3. CiryuaifHas BennmanHa X — «IHCII0
BBINABIIUX OPJIOB». SICHO, uTo X MOXKET MPUHHMMATh TOJNBKO ABa 3HaueHus O u 1.
Haiinure E(X).

5. Haligure MatemaTHyeckoe OxKHUIaHUE CIIydyaifHOM BeTUUMHBI Y, KOTOpasi paBHa
CyMM€ OYKOB, BBINABLIMX IIPU JIBYX OpOCAHUSAX UTPAILHONW KOCTH.

6. MoryT s Bce 3HaueHus clly4daiiHoi Benuuu-
HBI OBITH TIOJIOKHUTEIBHBIMH, a €€ MaTeMaTHIeCKOe
0XHJaHUE OTPULATEIIBHBIM?

7. JlokaxkuTe, 4TO MaTeMaTHYEeCKOe OXKUAaHHE
CIlyJaifHOW BEJMYMHBI HE OOJBINE, YeM HaMOOIb-
[Iee 3Ha4eHNE 3TOM CIIy4allHON BEJTMYHHBI.

8. MoxeTr u MareMaTHuecKoe OXKUIAAHHUE CITy-
YaifHOW BETMYUHBI OBITh MEHBIIE BCEX 3HAUCHHM
9TOH ciydaifHoi BenuuuHbI? OTBET 000CHYyITE.

9. Ilo mpaBmiam Mopckoro 6os Ha mone 10 x 10
KJICTOK pPa3MEMIAIOTCS YEThIpe OTHOMAITYOHBIX KO-
pabist (1o OgHOI KIIeTKE), TPH ABYXIATyOHBIX, JBA
Puc. 1 TpexnanyOHBIX M OUH YeThIpeXIaTyOHsbIi (puc. 1).

a 0BT OEXI3HK

QOWO~NOUITEAWNBE

=
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54. CeoicTBa MareMaTUUYeCKOro OXXKHpaaHus

PaccmoTpum ciydaiinyro BennduHy X, KOTOpas paBHa YHCITY KICTOK B TIOJAOHUTOM
KopaOiie MPOTHUBHHUKA B pe3yJbTaTe MepBOro BhICTpena. Eciu mepBbiid BBICTpEN HE
npuBen K nonaganuto, To X = 0. Haiigure E(X).

10* CnyyvaiiHas BenuuuHa Y paBHa:

a) HawOONBIIEMY YHCIYy OYKOB, BBIMABIIEMY IpH OpOCAaHHU IBYX HIPATbHBIX
KOCTEi;

0) HaWMEHBIIEMY YHUCIy OYKOB, BBIMIABIIEMY MpPHU OPOCAHWHU JABYX HUIPaTbHBIX
KOCTEH.

Haiigure E(Y). [Ipu perueHrn BOCONB3yHTECh pe3ysbTaTaMu 3a1a4u 5 u3 1. 51.

3ameuanue. Eciam Ha KOCTAX BBINANO OJMHAKOBOE YUCIO OYKOB, TO ATO YHCIIO
CUHTACTCS ¥ HAHOOJBIIUM, ¥ HAMMEHBIIINM.

11* Cnygaiinas BennyanHa X IPUHUMACT BCE HaTypajbHBIEC 3HaueHMS oT 1 1o 8.
Pacnipenenenue BeposiTHOCTEH 3a1aHO hopmysoit P, = 3—% Haitmure E(X).

54. CBoicTBa MaTeMaTUYECKOro OXKUAAHHUSA

Pemenre HEKOTOPHIX 3a/1a4 MPEIBITYIETO ITYHKTa MOKHO YIIPOCTUTH, €CIIU BOC-
TIOJTb30BATHCS CBOMCTBAMHU MAaTEeMaTHIECKOTO OKHITAHUSL.

OtmMeTnM Hambomee BaKHBIC CBOICTBA.

Cgoicteo 1. [lycth X —ciyuaiiHas BeJIMUMHA, &— HEKOTOpoe 4uciio. PaccMor-
puMm ciryuaiinyio Benuuuny Y = aX. Torga

E(Y) = aE(X).

CeoiictBo 2. I[Iycte U u V — nBe cimyvaiinbie Benmuuunbl. Torma U +V — Takke
ClTydyaifHasl BEIUYUHA, U TIPU ITOM:

E(U+V)=EU)+EV).

OTO 3HAUUT, YTO MATEMATHUUECKOE O’KUIaHUE CYyMMBI CIIy4alHBIX BEJIMUYUH PaBHO
CyMME X MaTeMaTHYeCKUX OXHIaHWUH.
Mpumep 1. BepHemcs erie pa3 K cyMMe YHCIIa OYKOB, BBITIABIIINX
- Ha JIByX WrpajbHbIX KocTsaX. HalizeM maremaruueckoe oOxKUIaHHE
a 9TOH ciy4aifHo# BenrnuuHbl. O003HAYMM YHCIIO OYKOB, BBIMABIINX Ha
nepBoii koctu, yepe3 U, a Ha BTopoit —uepe3 V. Haiinem maremaru-
YecKoe OKUIaHue cirydaitHoi BemmanHel S= U +V. Ham n3BecTHO,
4TO

E(U)=E(V)=35.
CrnenoBaTenbHO, 110 CBOMCTBY 2 MBI I10JIy4aeM
E(S =EU)+EV)=35+35="7.

193

$ cyan c. 193magenta c. 193 black ¢. 193



®

Mnaea XIl. YucnoBble XapaKTePUCTUKHU C/IyYalHbIX BEIMUYUH

I/IC]'IOHI)?)yH CBOMCTBO MaTeMaTHYECKOTO OXXKHUJIaHUsA, MBI I/I36€)K3HI/I TPOMO3OKUX
BBIYUCIICHUM.

CBoiicTBO 2 BepHO W uId JOOOro YMcia ciaraeMbiXx. Bo MHOTHX ciydasx 3ToO
CBOMCTBO MO3BOJIET BBIYUCIISITh MATEMAaTHUECKOE OXKHUIaHUE, HE COCTABIIAS TaOJIUILY
pacrpeieeHus BEpOsITHOCTEH.

Mpumep 2. B HEKOTOPBHIX HACTOJNBHBIX HIPAX HUIPOKH IO O4Yepead OpocaroT
UTpabHYI0 KOCTh. DuIlka UTpoKa NepeBUraeTcsi 0 MTPOBOMY MOJIO HA CTOIb-
KO IIIaroB, CKOJILKO OYKOB BBINAJ0 Ha KOCTH. CrpamuBaercs, Kak JalieKo CMOXET
MIPOBUHYTHCS UIPOK, CKaXeM, 3a JecsiTh 1maroB? OTBETUTh HAa 3TOT BONPOC TOUHO
HEBO3MOXKHO. Eciy ymacTcs BEIKHHYTH IECATH IIECTEPOK MOAPSII, TO MOXKHO IPO-
nBUHYThCS Ha 60 mraroB. OmHako 10 mmectepok Mompsy CirydaeTcsl KpaHe PelKo.
Tak sxe penko Beimagaet u 10 emquani noapsn. Ckopee Bcero, 3a JecsTh OPOCKOB
Ha KOCTH BBINAAYT pa3lWdHbIe 3HadeHUs. Hampumep, pesynsrar aecatu OpocaHuit
KOCTH MOKET BBIIVISIETh Tak:

563,641 4,6 3,2
NN TaK:

1, 2.6 31, 3 4 2 2.5

CymMa 04KOB B TIEpBOIi cepun U3 AecsaTH OpockoB paBHa 40, a BO BTOpoil cepuu
cyMMa paBHa 29. A MOXKHO JTH yKa3aTh, 4eMy 3Ta CyMMa OyJIeT pPaBHSATHCS 6 cpeoHem?

YroObl HAWTH cpelHee, HET HEOOXOMUMOCTH KHUJIaTh UTPAIBHYK) KOCTh MHOTO
pa3. CpeaHee MOXKHO PacCUUTATh TEOPETUUYECKU KaK MAMEMAMUYECKOE 0M#CUOAHUE
C/IYYUQUHOU 6ETUYUHDL.

O6o3naunm gepe3 Xi, Xp, X, ..., Xj0 YUCIO OYKOB HA KOCTH BO BPEMs KaXKIOTO
Opocka, a uepe3 S—ux cymmy. Torma

E(S) = E(Xy+ Xo+ ...+ X10) = E(X¢) + E(X2) + ...+ E(Xy) = 10-35 = 35.

3aMeTUM, YTO B 3TOM MPHMEPE MONYYCHHOE YHCIIO JIOKUT MMOCEPEIHHE MEHKITY
HAUMEHBIIMM BO3MOXHBIM MpoiBHMkeHrneM Ha 10 1maros u HauOGOBIINM BO3MOKHBIM
Ha 60.

B 3mom nynkme pacckazano o 08yX aj)3CHbIX CEOUCHEAX MAMEMAMUUECKO20
odxcuoanus.

Bonpochbi
1. CopmynmpyiiTe cBOHCTBa MAaTEMaTHIESCKOTO OXKHIAHUS.

YnpaxHeHus
1. Haifnute MareMaTnieckoe OXKMAAHUE CyMMbI OYKOB Ipu Opo-
CaHUH:
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55. PacceuBaHWe 3HaueHUH

a) 5 urpanbHBIX KOocTel; 0) 7 UTPaNbHBIX KOCTEH;
B) 100 mrpasnpHbIX KocTel; T) K urpaibHBIX KOCTEH.
2. Cnyuaiinas Benn4nHa X MMeeT MaTeMaTHYecKoe OKHIaHue 3,
& a ciydaiiHas BenuuuHa Y —MareMaruueckoe oxunanue 4. Haiinure
X E(Z), rne:
a)Z=X+Y; 6)Z=X-Y; B) Z=2X;

1) Z=3X+2Y; 1)Z=2X-3Y—-1;, ¢) Z=5-3X.

3. Cnyuaitnas BenuunHa X IPUHUMAET IeNible 3HaYeHUs 0T —3 10 7 C PaBHBIMH
BeposiTHOCTAMH. CiydaiiHas BeandnHa Y NpUHHMMAET Iienble 3HadeHus ot 1 no 9
TaK)Ke C PaBHBIMU BEPOATHOCTAMM.

Haiinute MaremaTiueckoe OXUaHUE CITy4alHOW BETMYWHBI Z, SCIIH:

a)Z=X+Y; 6)Z=X-Y.

4. IlpoBoautcst norepesi-cnpuHT. Llena oxnoro 6unera pasHa 10 pyOneil. Bei-
UTPBIIIY U UX BEPOATHOCTU JIaHbI B TaONIUIIE:

Boiurpsim 10p. | 50p. | 100 p. | 1000 p. | 10000 p. | 100000 p.
BepositHoets | 0,1 0,02 0,01 0,001 0,0001 0,00001

Haiinure MaremMarndyeckoe OKUAaHUE CIYHYaiiHOM BEIMYHHBI «BBIUTPBILI HA OUH
ouner».

5% CuMMeTpUYHYI0 MOHETY Opocuiu 5 pas. Haliaure maremarnueckoe OXwua-
HUE YHCIa BBINAJICHUS OPJIOB.

. o 1
6% IlpoBonuTcs cepus U3 N UcnbITaHuil bepHy/uH ¢ BEpoATHOCTBIO ycnexa P = 5

IPHU K&X0M HCTbITaHni. HaliiuTe MareMariueckoe OXuIaHue:
a) YMCIa yCrexoB; 0) Yucia Heynau.

55. PacceuBaHue 3HaueHUMH. 3agava Npo UCMbITaHUE
[O3UPYIOLWMUX aBTOMATOB

Ha HexoTopoMm x11e603aBOfie CTOSIT JiBa OAMHAKOBBIX JO3UPYIOLIMX aBTOMAra.
Kaskziprit aBTOMaT JOIKEH OTMEpSTh nopiun Tecta Maccoit 800 . OtHaXIbI HH)KEHe-
PBI 3aBOJIa PEIIIITH IPOBEPUTH PAOOTy aBTOMATOB U B3BECHIIN C OOJIBIION TOYHOCTHIO
10 I€CATH MOPLUM, OTMEPEHHBIX KaXIbIM aBTOMATOM.

Bot pesynbrarsl uCIbITaHUN [IEPBOrO aBTOMATa:

Howmep mpo6sr | 1 2 3 4 5 6 7 8 9 10
Macca, T 795 | 791 | 801 | 797 | 804 | 802 | 796 | 796 | 805 | 799

195

$ cyan c. 195magenta c. 195 black ¢. 195



®

Fnasa XIl. YucnoBble xapaKTepUCTUKU C/IyYaUHbIX BEJIUHHUH

A 3TO — pe3ysbTaThl UCIBITAHUN BTOPOTO aBTOMAara:

Homep npo6sr | 1 2 3 4 5 6 7 8 9 10
Macca (1) 793 | 795 | 795 | 794 | 792 | 794 | 796 | 795 | 793 | 792

HpeZlCTaBI/IM TCIICPb OTU PE3YJIbTATHI HAITIAAHO, OTMETUB UL Ka)XI0Tr0 aBTOMAra
MOJTY4YCHHBIC 3HAYCHUS KPpACHBIMU TOYKaMU Ha YHUCIOBOM HpﬂMOﬁ. Kancnoe 3HA4YCHUC
OTMETUM CTOJIBKO pa3, CKOJIbKO OHO BCTPCTUIIOCH:

°
790 791 792 793 794 795 796 797 798 799 800 801 802 803 804 805 806 807 808 809
[ d
°

e o o [ ]
®

>
790 791 792 793 794 795 796 797 798 799 800 801 802 803 804 805 806 807 808 809

Puc. 2

[Monmyunnuck nBe nuarpammel (puc. 2). IlompoOyeM crenarh BBIBOIBI O COCTOS-
HHUH KaXJIOro aBTomara. Pesynmbrarsl paboThI NEpBOTO aBTOMaTa HaXomsuTcs 10 obe
CTOpoHBI 0T HOMuHaNbHOTO 3HaueHus: 800 r. Haiinem cpenHee 3HaUCHHE MAcCHI:

795+ 791+ 801 + 797 + 804 + 802 + 796 + 796 + 805+ 799 _ 7986
10 o

Cpennee 3nauenne otauyaercs ot 800 r Bcero Ha 1,4 1.
Pesynbrarsl ncnbiTaHui BTOPOro aBToMara coBceM HHble. Haiinem cpennee:

793+ 795+ 795+ 794+ 792+ 794+ 796 + 795+ 793+ 792 _ 793.9
10 "

Cpennee ormuvaercs ot nmonoxeHHbx 800 Ha 6,1 1.

Tak kaxoif aBromar paboraer myume? Kakoit Hyxnaercs B pemonte? Kazanocs
ObI, C TIEPBBIM aBTOMATOM BCE B MOPSIJIKE — OH JaeT HeOOobInyo omuoOKy. Ho mHxe-
Hepbl paccyaumn wHavye. Ha puc. 2 XopoIno BHIHO, YTO MOPIIMHA TE€CTA, BhIaBacMbIe
TIEPBBIM aBTOMATOM, CHIILHO Pa30pocaHsbl 1Mo npsiMoil. UHBIME crioBamu, ciaydaiiHast
BeJINYHMHA «Macca MOPIMI» Y NEPBOro aBTOMAaTa UMeeT 00JIbI0e paccenBaHHUe.
DT0, cKOpee BCETo, BHI3BAHO OONBIIMM M3HOCOM JETaliei, TaK 4TO TIepBBI aBTOMAT
TpeOyeT Cepbe3HOr0 PEMOHTA WIIH JI)KE 3aMEHBI.

A BOT 3a BTOpO¥ aBTOMAaT WHXKEHEPHI OCTAIUCH CIIOKOWHBI, — HY)KHA HEOOJbIIast
pETyJIMPOBKa, KOTOpast IPUBENET CpeIHEe 3HAUCHHE K HYXKHOM BelTMYuHe. A pa3dopoc
BTOpPOI aBTOMAT JaeT HEOOMBIIOH, YTO TOBOPUT O XOPOIIEM COCTOSTHIN MEXaHH3MOB
B LICJIOM.
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56. [lucnepcus v cTaHAApPTHOE OTKJIOHEHHUE

B aToM npumepe cpeziHee 3HaYCHHE 0Ka3al0Ch HE CaMbIM ITIABHBIM [TOKA3aTesIeM.
bosiee BaXkHYI0 pOJIb UTPAJIO MOCTOSTHCTBO 3HAYEHHUH, UX KYYHOCTb.

Korza roBopsIT 0 TOM, 4TO CpeHHe ITOKa3aTeH Bpojie ObI XOpOIIHe, HO Ha CaMOM
JieJie HUYero He ITOKa3bIBAIOT, YacTO YNOTPEONISIOT METKOE BBIPAKEHHE «CPEIHSST
TemIeparypa 1o OOJBHHUIIE HOpMalbHas». JTO OYEHb KPACOYHBIA mpuMmep Oec-
CMBICJICHHOCTH CPEJHEro IOKa3aTesisi B HEKOTOPBIX CIydasix: y OJHOTrO OOJBHOIO
temmneparypa 40°, y apyroro—33,2°, 06a Ipu cMepTH, a X CPEAHAsS TeMIeparypa
HopMalbHast — 36,6°. U kaxercs, 94TO BCE 3/JOPOBHI.

Teneps cnenaem oOmue BBIBOABL. UTOOBI CYUTh O TIOBEACHHH CITydaiHOH Belu-
YHHBI, MAJIO 3HATh €€ MaTeMaTHYeckoe okuaanue. HykHa 9rciioBast XapakTepucTuka
IUISL pacceusanus WM pazopoca ee 3HadYeHU. B Teopun BeposSTHOCTEH B KayecTBe
Mepbl pa3dpoca UCIOIB3YIOT JUCIIEPCHIO CITYYaiiHOW BEIUYUHBI.

Dmom nynkm noceauieH pacckazy o mom, nouemy Kpome cpeoHezo HYMHCHO
3namo pazépoc, u npugooumcsa npumep, Koz0a pazopoc oonee earcen, yem
cpeonee 3Hauenue.

56. [lucnepcusa v ctaHfapTHOE OTKJIOHEHHe

Haubonee ymorpeOuTensHON MEpoil paccerBaHUs CIIydallHON BEJMYHMHBI SBIISI-
eTcs oucnepcus.

Onpepenenue. [Jucnepcuei ciydaiiHol BeTHIHHBI X HAa3bIBAIOT
MaTemMaTH4ecKoe OkuIanue ciydaitnoit Bemmunnsl (X — E(X))2.

OG603HaYAIOT HCTIEpCHI0 ClydaiiHoi Bemmduubl uyepes D(X).
Urak, o omnpeneneHno

D(X) = E((X — E(X))?).

Ouesnno, uto D(X) > 0. Uem MeHbIIe TUCTIEPCHs, TeM Oojiee Ky9IHO 3HAYEHUS
CITy4aifHOM BEMMYHHBI TPYNIHPYIOTCS OKOJIO MareMarmdeckoro oxumanus E(X).
Ecmu sxe D(X) = 0, To ciyuaiinas BenuuuHa X IPHHUMAET €JUHCTBCHHOE 3HAYCHHUE.
B Takom ciydae roBopsT, 4TO CiIydaifHasi BeIMUMHA TTOCTOSHHA.

Mpumep. Haiinem aucnepcuio CiiydaiHOW BETUYUHBI X «UHCIIO
- OYKOB TIPH OIHOKPATHOM OpOCAHUH HTPATBHON KOCTED.

a Pewenue. U3zsectHo, uto E(X) = 3,5. TToctpoum pacmpesenenne
ciay4aitHoit Benmunnsl X — E(X):

3HayeHue -25|-15|-05|05|15| 25
1 1 1 1 1 1
BepositHOCTB 5 3 5 & 3 3
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Fnasa XIl. YucnoBble xapaKTepUCTUKU C/IyYaUHbIX BEJIUHHUH

Torma

D(X) = £((—=25)%+ (~15)°+(~05)*+ 05 + 1,5+ 2,5?) =

= 2(6,25+2,25+ 0,25+ 0,25+ 2,25+ 6,25) ~ 2917.

VY pucnepcuu TakikKe €CTh HEIOCTATOK: AUCIEPCHS U3MEPAETCS HE B TeX €AUHU-
Iax, 4To cama cilydaiiHas BenuuuHa. Hampumep, ecnu ciydaiiHas BeauuuHa X —
paccTosiHue, TO OHa H3MepsieTcst B MeTpax. B atom ciydae D(X) Oyzmer usmepsitbest
B KBAJIPAaTHBIX METPaX.

A ecimn X — HanpspkeHue u u3Mepsiercst B Bonbrax? Torma aucnepcuto D(X)
HpHUIETCS U3MEPATh B KBaJPaTHBIX BOJNBTaX?..

Mo aToil mpuuMHE BMECTO AUCIEPCHU YacTO MCIOIb3YeTCd Mepa pacCeHBaHMU,
KOTOpasi Ha3hIBACTCSA CPEOHUM KEAOPAMUYHBIM WU CIHAHOAPMHBIM OMKIOHEHU-
em U paBHa apu(METHUECKOMY KBaJPAaTHOMY KOPHIO U3 Aucnepcun. CranmapTHoe
OTKIIOHEHUE YaCcTO 0003HAYAIOT TPEUECKOi OyKBOW O (CUrMa).

o =+/D(X).
B paccmoTpenHOM mpuMepe CTaHAapTHOE OTKIOHEHUE O ~ /2,917 ~ 1,71

B smom nynkme mul y3Hanu, umo OUCHEpPCUA CAYUAUHOU BeTUUUHBL — IO
CpeOHUIl Keaopam OMKJIOHEHUs Om Mamemamuieckozo oxcuoanus. /Jucnep-
cus nokasvleéaem pazopoc 3Hauenuil cayuainoil éenuuunvl. Ewe mut y3uanu,
Ymo makoe CManoapmHoe OMKIOHEHUe.

57. CBouWcTBa gucnepcuu

B mpensiaynieM IMyHKTE Mbl YCTAaHOBWIIM, YTO AUCHEPCUS SABIAETCS XapaKTepu-
CTUKOH pacceuBaHUs clydailHOM BenuuuHBL Jlucnepcust BeIUUCIsIETCs 1o (hopMyre

D(X) = E((X —E(X))?).

CymecTByer etie oaHa (HopMylna JUis BBIYUCICHUS JUCIIEPCHUH, KOTOpask 0OBIYHO
yrnoOHee:
D(X) = E(X?) —E(X).

Beisenem sty dhopmyiy:
D(X) = E((X —E(X))?) = E(X?*— 2X - E(X) + E*(X)).
ITo cBoiicTtBy 2 (c. 193) MareMaTHuecKOTO OKUAAHHSI MTOTydaeM

D(X) = E(X?) — E(2XE(X)) 4+ E(E*(X)).
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57. CBoMcTBa guMcnepcuu

3ametum, uto E(X), 2E(X) n E2(X) —nocrosuubie uncna. [[pumenus cBoiicTso 1
MaTeMaTUYECKOTO OXKHUIAHUSL, TTOTyIUM

D(X) = E(X?) — 2E(X)E(X) + E*(X) = E(X?) — 2B*(X) + E*(X) = E(X?) — E*(X).
BriBoa OkOHYEH.
OTMeTUM JABa HanboJlee BaXKHBIX CBOMCTBA JAUCTICPCHUH.

Cgo#cteo 1. [Tycte X —ciyyaiinas BennunHa. Paccmorpum ciydaitHyro Benu-
yuHy Y = aX, rae a—HekoTopoe uucio. Torna

D(Y) = a®D(X).
CeoiictBo 2. [Tycth X — citydaitHas BennumHa. PaccMoTpuM ciydaiiHyro Belu-
gyuHy Y = X+ a. Torma
D(Y) = D(X).

B 3mom nynkme mul nawinu cnocod eviuucaams oucnepcuio no 6onee npo-
Ccmoii ghopmyne u NO3HAKOMUNUCH C OBYMA CEOUCMEAMU OUCREPCUU.

Bonpocbl
1. Yro Takoe aucnepcus Cry4aiiHOU BEIMYUHBI?
2. Uro Takoe cTaHgapTHOE OTKJIOHeHue? Yem aucnepcust omId-
YaeTcsl OT CTaHJAPTHOTO OTKJIOHEHUS?
3. 3amummMTe B TETpaAW M BBIyYUTE (OPMYIIBI Ul BBIYHCICHHS
TIFCTICPCH.
4. Chopmynupyiite cBOMCTBA TUCTICPCHU.
5. Pe3ynbTar cTpensObl B THPE 3aBUCHT OT IPUCTPEISIHHOCTH PYXKbsl U METKOCTU
cTpelnka. J[Boe CTpensioT B TUPE B OJMHAKOBBIC Kpymble MuileHH. Kaxplil nemaer
no 10 BeicTpenoB. Pe3ynbrarsr cTpenbOb! MOKa3aHbl Ha pHC. 3.

+ +
+ :‘*
+ + * .
+ +*
+
+
oL

Puc. 3

Kakue BBIBOIBI MOXKHO cZenaTh, paccMaTpuBas 3Tu MuineHu? ChopMmyaupyiTe
CBOM IPEITONIOKEHUS] OTHOCUTEIBHO COCTOSHUS Py’KEH M UCKYCCTBA CTPEJIKOB.
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Mnaea XIl. YucnoBble XapaKTePUCTUKHU C/IyYalHbIX BEIMUYUH

YnpakHeHus
. IlpoBomuTcsi OAHO MCHBITAHUE BepHYIM € BEPOSTHOCTBHIO

1 o
E ycrexa 5 CnyanHa;I BEIIMYNHA S— «YHCIIO YCIICXOB». Brruucnu-

v te D(S).

2. IlpoBoxutcst onHO HcHblTaHue bBepHYIM C BEPOSTHOCTBHIO

yernexa p. CiydvaitHast BemuanHa S— «9ucio yerexoBy. Beranciute D(S).

3. JlaHo pacmnipeneneHue

a)

6)

4. JlaHO pacmpernesneHue CiydaifHOH BeTHMYUHBI X:

a)

6)

3HaueHus -2 0 3
BepostHocts | 0,3 | 0,5 | 0,2
3HaueHUs -2 2 3
Bepositrocts | 0,3 | 0,5 | 0,2
Boruucnure gucnepcuro 3Toi ciay4ailiHOW BEIUYUHBL.
3HaueHus -2 0 1 3
BepositHoets | 0,3 | 0,3 | 0,3 | 0,1
3HaueHust -2 0 1 5
Bepositrocts | 0,1 | 0,1 | 0,2 | 0,6

CIy4aifHON BeIMYUHBI X:

Boruucnure gucnepcuro 3Toi ciaydailiHOW BEIUYUHBL.
5. MaHo pacrnpeneneHue ciy4yaiHOM BEJINYHUHBI Y

3HaueHUA

-1 1

4

BepostHocTh

03|05

0,2

Brruucnure gucnepcuio 3Toi cirydailHoi BenuuuHbl. CpaBHHUTE CIy4aiiHyIO Be-
muuuHy Y co ciydaitHoil BenmnunHoi X u3 3agaun 3 a). CpaBHHUTE IUCIIEPCHH ITUX

CHy‘IaﬁHBIX BCJIIMYHH.

6. Jlano pacripeneneHue ciydailHOH BeTMYHHbI Z:

200

3HaueHUs

—4] 0

BepositHOCTB

03|05

0,2
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58. Martemaruueckoe OXXxMaaHHe YXC/A YCNEXoB

Brrancnure nucnepcuio 3Toi ciiydaiiHoN BenudyuHBI. CpaBHUTE CIlyd9alHYIO Be-
nuuHy Z co ciydaifHol BemmumHON X u3 3amaun 3 a). CpaBHUTE JUCICPCHU 3THX
CITy4aifHBIX BEJIMYMH.

7. Haligute nucnepcuro ciaydyallHOW BETMYMHBI, KOTOpasl ¢ paBHBIMH BEPOSITHO-
CTSIMM NIPUHUMAET BCE LIeJIble 3HAYCHUS:

a)or 0o 6; 0)or 1m0 7.

8. Mucnepcust cnyvaitnoi Benmumnnbl X paBHa 3. Haiinure D(Y), rae:

a)Y=3X; 0) Y=X+5; B)Y =-4X;

r)Y=2X-1, ) Y=5-3X; ¢) Y =-5X—-7.

9. Haiimgute aucnepcuio ciiydyailHOM BEJITMUYUHBI «CyMMa OYKOB IPU JIByKPaTHOM
OpOCaHWUU UTPATBHON KOCTHY.

58. Maremaruuyeckoe o>XxMpaaHUe YUC/Ia YCNEXOB B CEPUHM
ucnbiTaHu bepHynnu

Ecmu S—gucno ycnexoB B cepur W3 N HE3aBUCHMBIX HCHBITAHUH bepHymmn ¢
BEPOATHOCTBIO ycCriexa [J, TO

E(S) =np.

JokaxeM 910 yTBepkaeHne. Haittu E(S) mo onpeneneHuio oka3bBaeTcsi BecbMa
HeripocTo. [Ipore moiTH 00XOMHBIM ITyTeM, HCHONb3ys CBOWCTBA MAaTEMaTHIECKOTO
OXHJIaHUSI.

O003Ha4YUM YUCIIO YCIIEXOB B IEPBOM UCIIBITAaHUU uepe3 Xi. B oqHOM ucnbITanuu
PE3yIbTaTOB MOXKET OBITh TOJIBKO 1Ba—JINOO YCIEX C BEPOSITHOCTBIO [0, 10O Heyaaua
¢ BeposaTHOCTBIO (. [loaTtomy X; mpuHHMaer Bcero numb aBa 3HadeHns O m 1 c
BEPOATHOCTAMH (| B P COOTBETCTBEHHO.

Yucrno ycrexoB BO BTOPOM UCHBITAaHUM 0003HauuM uepe3 Xp. M cHOBa sICHO, UTO
X, mpuHuMaeT 3HadeHust O 1 1 ¢ TeMu ke BEpOSATHOCTAMH ( U .

TouHO Tak ke MOCTyNuUM A KakAoro u3 N ucnbeitaHuid. Ilycts X — uncio
YCIEXOB B HCIBITAHHU ¢ HOMEPOM i. COCTaBUM TaOJNULy pacrpeaeIeHust Ui Xi:

k 01

PX=k |a]p

Maremarudeckoe oxunanue E(X;) HaliTn HecI0XkKHO:
E(X)=0-q+1-p=p.

06]].[66 YHCJIO YCIEXOB NpH N UCTIIBITAHUAX CKJIAJABIBACTCS M3 YHCJIa YCIIEXOB MMPH
KaXJI0M HUCIIbITAHUH !

S=Xi+ X+ X3+... + X
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FnaBa Xll. YucnoBble XxapaKTepUCTUKHK C/Iy4alHbIX BEIMYUH

[To cBolicTBY 2 MaremMaTHuecKoro oxkumanus (cMm. c. 193) momydaem

E(S) =E(Xi+Xo+...+X) = E(X) + E(X2) + ... + E(X),

OTKy/ia

E(S =p+p+p+...+p=np.

n pa3

- Mpumep. Haiinem oxunmaemoe cpeanee uymcio ynad npu = 20
/'\ ucnbeITaHuIX bepHymmn ¢ BepostHocThIO yemexa P = 0,4 B ogHOM
UCTIBITAaHHH.

Pewenue. Bocronbs3yemcst popmyoit:

E(S)=np=20-04=28.

IMony4yeHHbIN pe3ysbTar BIIOJHE 0XKUIAEM: €CIIM B Cpe/THEM HacTymnaeT 4 ycrexa
B 10 momsITKax, TO B CPEAHEM JOIDKHO OBITh 8 ycrexoB B 20 MOIBITKAX.

B 3mom nynkme mbl y3Haiu, 3auem HYHCHbl CGOUCHMEA MAMEMAMUYECKO20
OXHCUOAHUSA, U NPUMEHUU UX O GLINUCTICHUA MAMEMAMUYUECKOZ0 0HCUIA-
Hus yucna ycnexos é cepuu ucnoimanuii bepuynnu.

Bonpochbl

1. BcioMHUTE M 3anMIIMTe B TETPaan (OpPMYITy BepOATHOCTH K
YCHEXOB MPH N UCTIBITAHUSIX.

2. UeMy paBHO OXHJIAEMOE YHCIIO YCIIEXOB TPH BEPOSTHOCTH

ycrexa p = % B cepuu u3 20 ucneiranuii? IlogOpockre aBaaaTh

pa3 MOHETY, CUMTasl yCIeXoM BblnaaeHue opiaa. [logcunraiite uncio
HAcTyNMBLIMX ycrexoB. COBIaJIO JIM YUCIO YCIEXOB ¢ OKUIAEMbIM 3HaYeHHEM?
3. BriGepure mpaBUIBHOE yTBEPKICHNUE:
a) yeM OoJIbIIIe BEPOSITHOCTH ycIiexa, TeM OOJbIIe OKUIaeMOe YHCIIO HeyIad;
0) uem OoJblie BEPOATHOCTh YCIIEeXa, TEM MEHbINE OKUIaeMOe YUCIIO Hey/ad,
B) OXKHJIAEMOE YUCIIO YCIIEXOB 3aBUCUT TOJBKO OT YHCIIA SKCIIEPUMEHTOB U HUKAK
HE CBS3aHO C BEPOATHOCTBHIO HEYAAYU B Ka)KJOM OIIBITE.

Ynpa>kHeHus

1. B mpyny 2000 okyneit u 1000 kapaceii. Poma 1noBUT pBIOY,
HO KaXIylo MOMMaHHYIO pBIOy OTIIycKaeT CHOBa B mpyd. Haiinute
at OXXHIaeMoe YHCiIo Kapacei, eciu Bcero Poma moiiman 30 prIo.

Q 2. o momy pacceinanu coaep>XKuMoe KOpoOKH, B KOTOPOM JIeKAIO
CTO KaHIEIAPCKUX KHOMOK. CKOJBKO CIEAYeT OXKHIATh «OMACHBIX»
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59. [Nucnepcusa uucna ycnexos

KHOTIOK, JIC)KAIIIUX OCTPUEM BBEPX, €CIIH BEPOSATHOCTh BBITIAJICHHUS KHOITKA OCTPHEM
BBepx paBHa 0,457

3. Urpanpayto kocth Opocwunu 120 pa3. Haiinure okumaeMoe 4nCIIO HACTyILIE-
HUS COOBITHS:

a) «YUCII0 OYKOB KPaTHO 3»; 0) «BBIIAJNA ISATEPKay.

4. B tecre u3 16 3amau kaxkmas 3agavya cHaOkeHa 4 BapuaHTaMH OTBETa, HO
TOIIBKO OJUH OTBET M3 YEThIPEX BEpHBIM. MuIlla He TOTOB K TECTy M BBIOMpAET
oTBeTHI Hayraj. HaliiuTte oxxuaaemMoe 4ncio MpaBUIbHBIX OTBETOB, KOTOphle Muiia
yrajaer.

5. Kannenspckyro kHomky Opocator Ha cton 300 pa3. M3BecTHO, 4yTO Marema-
THYECKOEC OXKHJAHWE CITyYailHON BEIMYMHBI «YHCIIO BBINAJCHUI OCTPHEM BBEPX»
pasro 135. HaiinnTte BEepOsSTHOCTH COOBITHS «KHOTIKA yIajla OCTPUEM BBEPX).

59. [lucnepcus uucna ycnexos

Jucnepcus umcia ycrnexoB SB cepun U3 N ucnbITaHui bepHynnn Beraucnsercs

o Qopmyne
D(S) = npq.

BriBeneMm sty dopmyny Tem xe crocoOoMm, 4To U (OPMYITy MaTeMaTH4eCcKOro
OXHJIaHUS.

Ormate BoCcHONB3yeMCs TeM, 4TO S= X1 + Xp + ... + X,. IlockonbKy oTnenpHbIe
UCHbITaHUA bepHyIIM He3aBUCHMBIL, 3HAYEHHs CIIly4alHBIX BelIU4uH X, Xo, ..., Xy
TaKXe HE3aBHCHUMBI B TOM CMEBICTIC, YTO HE OKa3bIBAIOT BIMSHUS JPYT Ha ApyTa.

BepHo cBOICTBO: nucnepcus CyMMBbl HE3aBUCUMBIX CIIydailHbIX BEJIIMYMH paBHA
CyMME UX JUCIEPCHI:

D(X1+Xa+ ...+ %) = D(X1) + D(X2) + D(Xs) + ...+ D(Xs).

HOSTOMY JOCTAaTO4YHO HalTH JUCIICPCUN IIJIA KaXKIOI'0 UCHBITaHUA WU 3aTEM CJIO-
KUTh BX. Bocmonbsyemcst popmynoit

D(X) = E(X?) — E*(X).

Ciyuaiinas BenuuuHa X npuaumaet Te ke 3Hadenus 0, 1, uto u X. [osTomy
pacrpezielieHIe y Hee Takoe ke. M MaTteMarnueckoe 0XXHIaHUE TaKoe JKe:

E(X?) = E(X) = p.
[ToaTomy
D(X) = p—p* = p(1-p) = pa.
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FnaBa Xll. YucnoBble XxapaKTepUCTUKHK C/Iy4alHbIX BEIMYUH

CnenoBarenbHO,

D(S) = pa+ pa+ pg+ ...+ pg = npa.

n pas

Mput pacckazanu ewie 006 00HOM ceolicmee oucnepcuu 01a He3A8UCUMBIX CTIY-
yainvix eenuyun. Ilonv3yace smum ceolcmeom u yxyce U36ECHHbIMU HAM
CBOUCMEAMU OUCHEPCUU, Mbl CMOTU BLINUCAUMD OUCHEPCUIO UUCTA YCNEX08
6 cepuu ucnvimanuii bepuynnu.

Bonpocbl
1. Tlouemy pacripesienieHus BeuuuH X2 u X; coBnajaior?
2. YBennuMBaeTCsl WIN YMEHBIIACTCS ANUCIIEPCHS YHCIIa YCIIEXOB
NIPU YBEIIMYEHUN YHCIa UCTbITaHnii beprymm?
3. Yemy paBHA qUCIICPCHS CIYIalfHON BEIMINHBI «IUCIIO HEYIa™»
B cepuH U3 N ucnbitanuii beprymm.
YnpakHeHus
1. TTo mosy pacceInanu CoaepKuMoe KOPOOKH, B KOTOPOH JIexkKao
cro kHOMOK. KHomka majgaer octpueM BBepx ¢ BeposTHocThio 0,36.
" Haiimure nucnepcnio U CTaHIApTHOE OTKIIOHEHHE BETHUUHBI «IHCIIO
Q KHOTIOK, YIaBIIHX OCTPHUEM BBEPX).
2. Urpaneayto xocts 6pocwmu 13 500 pa3. PaccmoTpum cirydaii-
HYIO BEIMYHMHY X, PaBHYIO YHCIy OPOCKOB, IPH KOTOPBIX:
a) BBITNIABIIEE YUCIIO OYKOB KpaTHO 3; ©) BbINasia msTepka.
Haiinure D(X).
3. IIpou3BOANTCS CepHs BBICTPEIIOB TI0 MUIIICHH. BEposITHOCTH MoTalaHus paBHA
p = 0,3. IloxcunThiBaeTcs ncio nomajganuidi S Haiinure qucriepcrio BEMUYUHBI S
€CITH BCETO MPOU3BEACHO
a) 100 BeictpenoB; 0) 1000 BeicTpenos; B) 2500 BbICTpENOB.

4%, JlokaskuTe, 4TO BepHO HepaBeHCTBO D(S) < Ln e D(S) — nucnepcus ciy-

4
YyallHOM BEIMYMHBI «YUCIIO YCIIEXOB» B cepuu M3 N ucnbiTanuil beprymmu. [Ipu
KaKoi BEpOSITHOCTH yCIieXxa P BBINOJHsIETCs paBeHCTBO D(S) = % n?
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FnaBa XIll. CnyyaWHble BeNIMUUHDI B CTAaTUCTUKE

60. UsmepeHus BeposaTHOCTEH

Korna roBopsaT 0 OpocaHMy CUMMETPUYHONW MOHETHI, IIPEAIoiaratoT, YTo Bepo-
SITHOCTb TOSIBJICHUSI repOa paBHA 1; TOBOPsI 0 OPOCAHUM UIPAILHON KOCTH, IPE/IO-
JIAraoT, YTO BEPOSITHOCTh BBINAAEHUS JIF000H U3 IIecTu rpaHel paBHa % B npyrux

ClIyuasix TOXE 4acTo JEeNarT MOA0OHBIC MPEANOI0KEHUs 0 BepoATHOCTAX. Hampu-
Mep, MPEANoaraloT, YTo JeHb POXKAEHHs Haylady B3sSTOTO 4elOBEKa C PABHBIMU
HIaHCAMU MOXKET MPUXOJUTHCS Ha 000 JIeHb roja.

Ho B GonbIIMHCTBE CIydacB BEPOSTHOCTH COOBITHH HEH3BECTHHI.

Brnanenbiia MarazuHa HHTEpPECYeT BEPOSITHOCTh TOTO, YTO KJIMEHT COBEPIIUT TO-
kynky. [Tokynarens, mpuoOpeTaronero TeIeBU30p UM CTUPAIbHYIO MAIlUHY, HHTE-
pecyeT UX HaJekKHOCTb, T. €. BEPOSTHOCTh TOTO, YTO KYIUICHHAs! BEILIb IPOCITYXKUT
XOTS OBI IIATH JIET.

Y3HaTh WJIH U3MEPUTH HY:KHbIe HAM BEPOSITHOCTH B ITHX CJYy4YasX Mbl He
MoskeM. [Ipubopa s mpsaMoro U3MepeHust BepOsITHOCTEH HET.

Ho xocBeHHBIN MyTh K U3MEPEHUIO BEpOATHOCTEN ecTh. OH OCHOBaH Ha HCIIbI-
TaHUAX bepHy/mu u cBOMCTBAX MAaTeMAaTHYECKOTO OXHIAHUSA U JUCHEPCHU.

[Ipennonoxum, 4To HaC UHTEPECYET BEPOATHOCTD ONPENEICHHOIO COOBITHSI; Ha-
30BeM ero coOrTHeM A. B pesynbraTe HeKoTOporo ombita coobsITHe A THO0 MTPOHCXO-
TIT, TH00 HeT. [IpeamonokuM, 9T0 MBI MOJKEM TIPOBOINTE 3TOT OIIBIT MHO2OKPAIMHO
U He3agucumo. Bo Bcex 3THUX OMBITaX HAC HHTEPECYET TOIBKO, TPOU3OILIO COOBITHE
A unu Het. I103TOMy 3TU ONBITHI SIBISIOTCS MCHBITAHUSIMU BepHyIH, B KOTOPBIX
ycIex —3T0 ocyllecTiIeHue coobITus A. BeposTHoCTh 3TOrO0 yenexa pasHa p. Jo-
MYCTUM, YTO MBI IPOBEIH N OMBITOB M cOObITHE A HacTynmuio Spa3s, T. €. S—umcio
yCIIEXOB B N UCTIBITAaHUAX bepHymm.

Onpepenenune. Yacmomoi codbitust A (T. €. 4acTOTO# ycrexa)

Ha3bIBAIOT JIPOOH S .

GQ NupiMu CJiIoBaMH, 4aCToTa % —OTO J0JIA OIIbITOB, 3AKOHYMBIIUXCS
yCnexoM, Cpe€au BCEX MPOBCACHHBIX OIIBITOB.

Teopema. Yactora % coObITHS A TIpH OONBIIIOM YHCIIE ONBITOB N

MpUOIMKEHHO paBHA BEPOSTHOCTU COOBITHS A.
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Fnasa Xlll. CnyuaiiHble BeIMUUHDbI B CTAaTUCTHUKE

Jloka3arensCTBO OCHOBAHO HA TOM, YTO MaTeMaTHUECKOE OXKUIAHHE YHCIIa yCIIe-
XOB PaBHO BEPOSTHOCTH P coObITHS A:

E(%) = LE(9=Ltnp=p,

a qucrepcust D(%) mana. [IpoBepum 310. MBI 3HaeM, uto D(S) = npq. [To cBoii-

ctBy 1 (cMm. ¢. 199) nucnepcun

o(3) = 30(5= noa=2,

HOJ'IyLICHHOC 3HAQYCHUEC YMECHLIIACTCA C POCTOM n.

Ecmn Aucnepcusa CHy‘IaﬁHOﬁ BCJIIMYHUHBI MaJia, TO 3Ta cnyqaﬁHaﬂ BCJIMYMHA MaJIO
OTJINYACTCA OT CBOCro MAarcMaru4decCKOro OXHUIAaHUS. Bonee Touno: maJia BEpPOAT-
HOCTBb TOT0, UTO cnyqaﬁﬂaﬂ Be¢JINYHUHA l'lpI/IMeT 3HaA4YC¢HHUE, 3aMETHO OT/IMYAIOIIIC-
€CHd OT MaTEeMaATUYECCKOI'0 O KUAaHUS. B JAaHHOM cnyqae 9TO O3HA4YaCT, YTO YaCTOoTa

% OnM3Ka K BEPOATHOCTH [P HACTYIJICHUSI COOBITHA A, KOTJIa YHCIIO OTBITOB BEIHKO.

UYewm OombIme N, TeM YacToTa OIMKe K BEPOSATHOCTH.

OKclieprIMeHTalIbHBIE TPOBEPKH OM30CTH YacTOTHI M BEPOSTHOCTH IPOBOAH-
JIICh HEOJHOKPATHO ¢ OpocaHmeM MOHETHI, UTPaJbHOW KOCTH M B APYTHX OIBITaX.
OHHM TOKa3aiy, YTO YacTOTH U BEPOSITHOCTH JICUCTBUTENIBHO OJH3KH APYT K JIPYTY,
€CIIH YUCIIO ONBITOB AOCTATOUHO Benuko. IIpuBeneM B TabauIle HECKOIBKO OMBITOB,
IIPOBEIEHHBIX MCCIIEI0BATEISIMU B IIPOLLIOM.

Yuero Yucno
Gpocanuii BBIINIABIINX
P opIoB
OmnsiT Keppuxa 10000 5087
Ompit [Tupcona 24 000 12012
OmnsiT brodpdona 4040 2048

ITonw3ysce ceolicmeamu Oucnepcuu, Mbl OOKA3AIU OUEHbL GAICHBLI (akm:
npu 6onvuiom uucie ucnvimanuii bBepnynnu uacmoma ycnexa oau3ka K ée-
poamuocmu. Kpome mozo, mvl y3nanu, Ymo IKCHEPUMEHMATIbHYIO RPOBEPKY
IMO20 hakma HeOOHOKPaAmMHO RPOGOOUNU 8 NPOULTIOM.
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60. MU3mepeHus BeposATHOCTEH

MNMpakTuueckoe 3apaHue

Lean ucciaenoBanust. [IpoBepUTh 3KCHEPHUMEHTATIBHO OIH30CTh YAaCTOTHI U Be-
POSITHOCTH B cepuu McnblTannii bepHymmy, cocrosumx B 300 OpocaHusIX cMMMeT-
PHAYHOI MOHETHI.

Xox uccjieroBaHusl.

1. [IpuroroBsTre 10 OOBIYHBIX MOHET JTIOOOTO JOCTOMHCTBA U IUTACTHKOBBIN CTa-
KaH.

2. IToaroroBbTe MeCcTO Ha cToje. YToOb! N30€KaTh CUILHOTO 3BOHA, CTOJ MOXKHO
4eM-HUOYNb 3aCTEINUTh.

3. 3aroToBbTE Ha TETPAJHOM JIUCTE OIAHK JUIsl 3alMCH XOAA SKCIIEPUMEHTA.

AkcnepumeHT «MpoBepka 6GAM30CTU YACTOTbI U BEPOATHOCTH
npu GpocaHUsX MOHETbI»

Yucio ombitoB:  30. Kaxknprit pa3 6pocaercs 10 moneT.
Yucao opocanmii: n= 300.
BepositHocTh op1a:  p=0,5.

Yucno
Homep
BBIMABIINX
OpocaHus
OpJIoB
1
2
30
Bcero:

Yucjo BeINaieHuii opia: S=

Yacrora BbINajgeHus opJa: % =

OTKJI0HEHHE YACTOTHI OT BeposiTHOCTH: d = ‘% — 0,5‘ =

CraHaapTHoe oTKJOHeHue: O ~ 0,029.
Pesyabrarnl cpaBHenust d u 30:  GoJibliie YKCIIO:
BruiBon:
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Fnasa Xlll. CnyuaiiHble BeIMUUHDbI B CTAaTUCTHUKE

4. BeTpsixHYB MOHETHI B CTaKaHe, BRIOPOCHTE WX M3 CTakaHa Ha cToll. He HyXHO
CJIMIIIKOM CHJIBHO Pa3MaxMBaThCs, YTOOBI MOHETHI HE PACCHINAIUCH MO noiy. Yuco
BBINIABIINX OPJIOB 3aHECUTE B TaOIIHILY.

5. INoBropuTe 3TOT OIBIT emie 29 pa3, Kax/Iblil pa3 3amuchiBas B TaOIHIYy pe-
3yJIbTaT.

AHa/Inu3 pe3yabTaToB.

Ecan oTKIIOHEHHE YacTOThI OT BEPOSTHOCTH HE MPEBOCXOIAMT 3 CTaHAAPTHBIX
OTKJIOHEHHUH, TO MO)KHO CYHMTATh, YTO THUIIOTE3a O OJIM30CTH YaCTOTHI U BEPOSTHOCTH
noxTBepxaaercs. [1posepum sto.

1. B nmocnenHo0 cTpoKy TaOJHUIBI 3aUIIATEe OOIee YUCIO BIMABIINX TepOoB
S CIOXHB YHKCIIA, CTOSIIIIAE BO BTOPOM CTOJIOIIE TAOIHUIIBI.

2. O6mee ymncno O6pocanuii MoHeThl N paBHO 300. Haiijure yactoTy BhIIaCHUS
opia 1o (opmyiie % .

3. CpaBHHTE TIOJIy4€HHOE YHCIIO ¢ BepossTHOCTBIO P = 0,5. Haiinute oTkiioHeHne
9acTOTBI OT BEPOSITHOCTH 10 (hopmyie

d= ( S_op5|.
n
4. BbluMCIIUM CTaHapTHOE OTKJIOHEeHHEe O = 4 /D (% ) Tomyuaem:

02@21/%z0,029.

Torma 30 = 0,087. Cpasuure d u monyuennoe uucio 0,087. Cuenaiite BoIBOI,
OJIM3Ka JIM 4acTOTa K BEPOSTHOCTH.

Mpumeuanue. Bel moxkere B3aTh N He 300, a Oomnbiie. [Ipu 3TOM crienyet BHECTH
COOTBETCTBYIOIIUE U3MEHCHUS B OJIAaHK M B PacyeT CTAHJAPTHOTO OTKIOHCHHUSL.

61. TouHocTb NpUBAKIKEHHUA

Ecim 4ncino uenplTaHui HEBEJIMKO, TO Pa3IM4Yue MEXKIy 4acTOTOW M BEPOSATHO-
CTBIO MOJKET OBITH BECbMa 3HAUYMTENBHBIM. [103TOMY HENb3s CYIUTh O BEPOSATHOCTH
HEKOTOPOTO COOBITHS, TTPOBEIIST MAJIO OTIBITOB.

Teopust BepoITHOCTEH HE TOMBKO YTBEPXKIAET, YTO MPU OOJBIIOM YHCIIE N HC-
nelTanuil bepHyium dyactora % OM3Ka K BEPOSTHOCTH [, HO U MO3BOJISIET OI[CHUTH
S
n

TOYHOCTBb 3TOI'O HpI/I6J'II/I)KCHI/I$I. Korna mbi c061/1paeMc;1 HCII0JIb30BaTh BMECTO

HEU3BECTHOM BEPOSITHOCTH P, MBI XOTHM, 9TOOBI OTKJIOHEHUE MCKAY HUMH ‘%— p‘

OBLIO MAaJIbIM.
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62. Couuvonoruueckue obcnenosaHus

[Ipennonoxum, 9to Hac ycTpouT uamepenue P ¢ Tounoctbto 0,05. Takas Tou-
HOCTh JOCTUTACTCS, €CIIU B PE3YJbTaTe CEPUH HCIBITAHUIN MPOUCXOIUT COOBITHE

S
‘E—Q<Q%.

Ecnu BeposTHOCTB 3TOT0 COOBITHS OiiM3Ka K 1, MBI cYUTaeM JOCTOBEPHBIM, UTO
S
4acToTa ' OTIHHAETCS OT p He Gonbime yem Ha 0,05.
Teopusi BEpOSITHOCTEH MO3BOJISET BBIOPATh N TaK, 4TOOBI BEPOSTHOCTH COOBITHS

‘%-ﬂga%

oxazanace Oombmie yem 0,95 mmum Gonbine 0,99 mnm apyroro Hamepen 3aJaHHOTO

S3HA4YCHMU.

Hanpuwmep, npu n > 400 BepoATHOCTh TOTO, YTO P p‘ < 0,05, Gonpmie yem

=
0,95.
MoxHOo TIoTpeboBaTh 6oiee TOUHOE U3MEPEHHUE BEPOSTHOCTH, CKaXKeM, C TOUYHO-

ctpio 10 0,03. TIpu n > 1850 cobbiTne ’% — p‘ < 0,03 umeet BEpOSITHOCTD OOJbIIIE
gem 0,99.

Mbt u panbvuie 3unaiu, 4mo 6 cepuu UCNbIMAHULL EepHyﬂﬂu uacmoma ycnexa
onu3ka K 6€eposAmHocmu. 01<a3bwaemm, Mbl MOIHCEM Y3HAMb, CKOJIbKO HY)ICHO
npoeecmu ucnbtmauuﬁ, umoowvl yacmoma ycnexa oOvLna 6au3Ka K 6€eposAmHo-
cmu HACMOJNbKO, HACKOJIbKO HAM IHO HYHCHO.

62. Couuonoruueckue odbcnepoBaHus

MpI 3HaeM, 4To mpu OOJNBIIOM YHUCIe UCIBITAaHWN bepHy/m vacrora ycriexa
0M3Ka K €r0 BEPOSITHOCTH. DTOT PE3yNbTaT BaXKEH ISl COIMOJIOTUYECKUX 00CIe0-
BaHMI, KOTOpPbIE NPOBOJATCS C PA3IUUHBIMU LIETAMHU.

[Ipennonoxum Asl ONPENEIEHHOCTH, YTO HAC UHTEPECYET, KakoBa MO U3-
Oupareneill, TOTOBBIX MOJJEpKaTh Ha Oymymmx BeIOOopax kanaumara K. C mHamei
TOYKH 3PCHUS YHOMSHYTas! OISl — ATO BEPOATHOCTH [P TOTO, YTO Haynady BBIOpaH-
HBII U30MpaTess OKaXxeTcs CTOPOHHUKOM KaHaunara K. Xopoio 061 onpocuTh Bcex
u3buparenei ¥ y3HaTh, CKOJIBKO U3 HMX mojjepxuBaeT kanauaara K. Ho, k coxa-
JICHUIO, 10 BBIOOPOB 3TO HEBO3MOXHO. Kpome Toro, nroau He 00s3aHbI OTBEYATh HA
BOIIPOCHI O CBOMX MONUTHYECKUX CHUMIATHSX.

BwMmecTo Toro 4TO0HI OMpanIBaTh BCEX, ONPAIINBAIOT HEOOIBITYIO IPYIITY H30u-
pareneil. Ota rpymnma Ha3bIBAETCS 6blOOPKOIL.

209

$ cyan c. 209magenta c. 209 black ¢. 209



®

Fnasa Xlll. CnyuaiiHble BeIMUUHDbI B CTAaTUCTHUKE

Baxno, 4T00B BRIOOpKA NPABHIBHO TPEACTABISIIA BCIO COBOKYITHOCTH H30U-
pareneif. OxasbIBaeTcs, HET JyUIIEro crmocoba JOOHTHCS TAaKOTO CXOJACTBA, YEM
COCTaBIISITh BBIOOPKY C1yuaiiHo.

YucneHHOCTh BBIOOPKHM 0003HauuM 4epe3 N. Pe3ynbTar ompoca KaxJoro 4eno-
BEKa B BBIOOpPKE HA30BEM YCIIEXOM, €CIIM OH BBICKA3aJICs B IONB3y KaHmunmara K.
B mporuBHOM ciydae Oynmem cUMTaTh pe3yabTaT Heynaded. BeposTHOCT ycmexa,
KakK MBI TIPETION0KIIN BBIIIE, paBHA P. be3ycnoBHO, B mporecce ompoca BEposT-
HOCTh HECKOJIBKO MEHSIETCSI, TOCKONBKY YacTh JIOACH M3 BHIOOPKH yXe OIMpOIICHA.
Ho BIGOpKa HACTONIBKO Maja MO CPAaBHEHHIO € OOLIEH YHCIEHHOCThIO U30uparenei,
YTO 9TH U3MEHEHHs] BEPOSTHOCTU HECYLIECTBEHHBL. [109TOMy MOXKHO CUMTaTh, UTO
MO/IeJIbI0 COIIMOIOTHYeCKOro 00cIe10BaHUS SIBJISIETCS cepHus U3 N He3aBHCHMBIX
ucnbpiTanuii bepuyiu.

O603HauNM uepe3 SUUCIIO YCIEX0B, T. €. YUCIO YUYaCTHHKOB BEIOOPKHU, KOTOPBIE

noaaepxkanu kanaunara K. Torga mons ctopoHHukoB kanauaara K B 3Toil BEIOOpKe
paBHa % .

Kak mbl yxe 3Haem, p = % , € N jocTtaroyHo Benuko. Kak yxe Obulo cKa-

3aHo, ecii N > 1850, To TounocTs gocturaer 3 %. Bombiias TOYHOCTL OOBIYHO HE
TpedyeTcs.

[MpowmmrocTpupyem ckazannoe Ha pumepe. [Tycts Mb1 onpocnm N = 2000 ve-
JIOBEK, BBIOPAHHBIX CIIyYaifHBIM 00pa30M Cpeay BCEX TPYIIT n30Hparenei B pa3HbIX
pernonax Poccum, u ycranoBwid, uto S= 340 U3 HUX SBISAIOTCS CTOPOHHUKAMH

S 340
kanaunara K. Torma n= 2000 — 0,17.

Hyxno nonoxute p = 0,17 —3T0 npubIu3uTeIbHas BEPOSITHOCTD TOTO, UYTO Ha-
yaady B3sThI u30mparens B Poccum siBisiercss cTopoHHMKOM Kanmuaara K. Do
TO Ke camoe, 4To okosio 17 % wm3bmpareneii B Poccun — nmpuBeprkeHIIbI KaHIU1a-
Ta K.

[Tpu 3TOM MpakTUYECKH JOCTOBEPHO, YTO MCTUHHAS MPOIEHTHAsI OIS n30upa-
Tenel — npuBepikeHIeB kanaunara K ormuuaercst ot 17 % menbine yem Ha 3% B Ty
WM UHYIO CTOPOHY.

B oTueTax 0 COIMOIIOTHYECKHX ONMPOCaX OOBIYHO COOOMIACTCS HE TOIBKO TMPH-
ONMKEHHOE 3HAYeHHE [, HO TAKXKE TOYHOCTh MPHOIMKEHUS] U YHCICHHOCTD BBIOOD-
ku. M XOTs1 BEIOOPKH OBIBAIOT pasHbIMH, OOBIYHAS MX YHCICHHOCTH — okojio 2000
yenoBek. Tenepb Mbl 3HAEM, TIOYEMY.

[TomuepkHeM BakHYI0 OCOOCHHOCTH METOJa: YHCJIEHHOCTHh BBHIOOPKH, 0Oecie-
YHBAKIIEH HYKHYI0 TOYHOCTH BHIBOJIOB, HE CBS3aHA ¢ YHCJIECHHOCTHIO 00c/Ie1y-
€MOif COBOKYITHOCTH.
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63. 3aKoH 6o0nblUKMX YHcen

B 3mom nynkme npueeden npumep mozo, 3auem HysycHovl ucnoimanus bep-
HYLIU 6 MCUZHU 2ocyoapcmea u ooujecmed. OKazvleaemcs, ¢ uxX nOMOULbIO
MOMNCHO RPOBOOUMB COUUOIOZUYECKUE 00CN1e008aHUA, KOMOPble NO3601AI0M
cmpoums npozHO3bl U npeononoxycenun. Ilonymno mol nozosopuiu o mom,
UMmo makoe 6blOOPKA U KAKOU OHA 00JIHCHA ObIMb.

Bonpocbi

1. Yrto Takoe BBIOOpKa B COIMOIOTHIECKUX OOCICTOBAHUIX?

2. HyxHO 11 3HaTh 0ONIYI0 YMCICHHOCTh BCeX xureneld Poccun,
9TOOB! C TTOMOIIBIO BEIOOPOYHOTO METOJA YCTAHOBUTH, KaKas OIS
KUTENCH MPEeIounTaeT Mo yTpaM dai, a kakas — kogde?

3. OT uero 3aBUCHUT TOUHOCTb PE3yNbTaTa MPH COLUOIOINIECKOM
o0cenoBaHuN BEIOOPOYHBIM METOIOM?

4. MoxHO 1M chesaTb HaJeKHBIH BBIBOA O TOM, CKOJIBKO JI€BATHKJIACCHHKOB
B Poccum 3axoTsaT craBarh 3K3aMeH 1o HcTopuu, ecinu onpocuTh 100 crydgaiiHBIM
o0pa3om BbIOpaHHbIX mKONbHUKOB? Ecnu onpocuts 2000 neBsitukiaccHukoB u3 20
HIKOJ OIHOTO Tropoja?

63. 3aKoH GonblKX Yyucen

3akoH 00JbIIKMX YHCEJI — Ha3BaHWE coOuparenbHoe. Tak Ha3pIBAIOT MaTeMa-
THYECKHE TEOPEMBbI, KOTOPBIE MpPU Pa3HBIX YCIOBHSIX YTBEPXKIAKOT, YTO CpeIHEe
apu(MeTHYECKOe, COCTABICHHOE M3 OOIBIIOTO YUCIIa CITyYallHBIX ClIaraeMbIX, Majo
OTJIIMYAETCS OT MaTEMAaTHYECKOTO OXKUIAaHUS ATOTO CPEIHEro apu(hMETHYECKOTO.

B kadectBe mpumMepa 3akoHa OOJIBITUX YHCET MBI PUBEIEM CIIEIYIOIee YTBEp-
JKJICHHE.

Iycte Xq, Xp, X3, ..., Xp — HE3aBUCHMBIC CITyYaiiHble BEIMYWHBI, UMEIOIINE
OJTMHAKOBOE pacIpesielieHne, U MyCTh a— o0IIee ISl BCEX HHX MaTeMaTHUeCKOe
OXKHJIaHHE.

Torna mpu 10CTaTOYHO OONBINUX N BBITOIHSIETCS MPHOIMIKEHHOE PAaBEHCTBO

X1+ Xo+ X3+ ...+ Xn ~a
= .

OT0 IpHOIMKEHHOE PaBEeHCTBO TEM TOYHEE, YeM OourbIme N.

Jloka3aTensCTBO ITOTO YTBEP)KICHUS OCHOBAHO Ha CBOWCTBAX MaTeMaTHYECKHX
OKUJaHUM U Jucrepcuil. 3aMETUM, 4TO OJUHAKOBO PACHpPEIEICHHBIE Cly4aiHble
BEJINYMHBI UMEIOT HE TONBKO O0IIee MaTEMaTHUECKOEe OXKUAAHUE, HO U OOILYI0 JHC-
nepcuto. O603HaunM ee uepes b:

D(X,) = D(X;) = D(Xs) = ... = D(X,) = b.
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ITo cBolicTBaM MaTeMaTHYECKOTO OKHIAHMS

E<X1+X2+X3+...+Xn) _ E(X1) + E(X2) + E(X3) + ...+ E(Xn) _na_ .
n n n

ITo cBoiicTBy aucnepcuun

D(X1+X2:.A.+Xn) _ D(X1+X2n—2|—“.+xn) _
D(X1) +D(X2) +D(X3) +...+D(%) _nb _ b

n2 e

Mpsl BuaMM, 4TO Tpu OONBIIMX 3HAYEHUSX N AMCIEpCUs cpenHero apudme-
THYECKOTO, KOTOPOE TOXKE SBIISETCS CiydyallHOW BenuumHOW, mana. IlosTomy sTa
clay4ailHasl BEIMYMHA HE MOXKET CHIIBHO OTIMYATHCSA OT CBOETO MAaTeMaTHYECKOTO
OXKHUJIaHUs, T. €. OT a. YeM MEHbIIe TUCTIePCHs, TEM MEHBIIE CIy4YalHbIid pa3dopoc
OKOJIO 0)KMAEMOTO0 3HAYCHHS, T. €. MCHBIIIE BEPOSITHOCTH OOJIBIIOTO OTKJIOHEHHUS OT

OXUJaeMOTI0 3HAYCHUAA. NuapiMu CJIOBaMH, 4€M 6OJILHIE: n, TEM MCHBIIC 3HAYCHUA
X1 +Xo+ ...+ Xy
n

cnyqaﬁHoi/i BCIIMYMHBI OTJINYAIOTCS OT a.

CBa3b BbIGOPOUYHOro cpeaHero U MaTeMaTHYeCKOro OXXUAAHUSA

3akoH OONBIIMX YHCEN MO3BOJISET HAM BMECTO MAaTeMaTH4eCKOro OXKUIAHUS C
OOITBIION TOYHOCTBHIO MCIIOIH30BATh CPEIHUC 3HAUCHMS, ITOTYICHHBIC B PE3ylbTaTe
M3MEPEHUH WM HaOIIONCHHH.

Hawm HeusBecTHO pacmpeneneHue OOJNIBIIMHCTBA CIYyYalHBIX BEIHYHH, KOTOPHIE
BCTPEYAIOTCS B COI[MOJIOTUYECKIX UCCIIEIOBAHUSX, U3MEPEHMIX, HaOmoneHusx. [1o-
CKOJIbKY MBI HE 3HaeM paclpeiesieHHe, Mbl HE MOXEM 3HaTh U MaTreMaTHYecKoe
OKHJIaHUE 3TOHN ciy4yaiHOM BenuuuHbl. MBI HE 3HAaeM MareMaTH4ecKoe OKUJaHUe,
HO 3aTO MOXKEM €r0 OIICHUTb.

Ecrmu Mbl Tipow3Benu JOCTAaTOYHO MHOTO HAOIIONEHHWH CIy4ailHOW BEITHMYUHBI,
TO MOXEM HaWTH cpefHee apupMeTHdecKoe MOTYYEHHOH BBIOOPDKH, T. €. cpeaHee
BBIOOPOYHOE.

CpenHee BHIOOPOUYHOE HCMOJIB3YETCSI KAK MPUOINKEHHOE 3HAYeHe MaTeMa-

THYECKOI'0 OKUAAHMS.
Mpumep. MBI He 3HAEM TOYHO pacrpelelieHue, KOTOPOMY ITO[I-
- YUHSETCS pasMep ropomuH. [1oaTomMy, cTporo roBopsi, Mbl He 3HaeM
a OXHJIAeMBIH pa3Mmep cpeaHeil ropomrHbl. Ho MBI MOXXeM Ipou3Be-
CTH MHOTO M3MEpEeHUI U HalTH cpenHee apupmerndeckoe. Bospmem
1000 ropommH KaKOTO-TO OIPEOCIICHHOTO COPTa, BBIPAIIEHHOTO B
OTPEJICIICHHBIX YCIOBUSX. M3MepuM auaMeTp KaxI0il TOPOIIMHEI C
ToyHOCTBIO 710 0,25 MM U pe3ynabraThl 3aHeceM B TaONUILy:
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63. 3aKoH 6o0nblUKMX YHcen

Jnametp ropomunb, MM | 55 | 6 | 6,5 7 7,5 8 8,5
Ywcio ropoimH 17 | 91 | 238 | 310 | 228 | 100 | 16

CpenHee apupMeTHIECKOE PABHO

55-17+6-91+65-23847-31047,5-228+8-100+85-16 _ 7,0025 (mm).
1000

[TonmyuenHoe cpenHee 3HaYEHUE SABIISIETCS OLIEHKONH MareMaTU4eCKOro OyKUIaHus
CITyJaifHOW BEJITMYMHBI «IHAMETpP TOPOIIHHED». [IpH 3TOM MBI 3HAaEM, YTO YeM OOJIbIIe
U3MEpEHUil ClIeIaHo, TEM MEHBIIIE TUCIICPCHS CPETHETO apU(PMETHIECKOTO0, a 3HAUMUT,
TeM OoJbllle TOYHOCTh HAIMX BBIBOJOB. MIHBIMU CIIOBaMHM, 3aKOH OOIBIIUX YHCEI
ZaeT HaM YBEPEHHOCTHb B TOM, 4To auamerp 7,0025 MM odeHb OIM30K K CpemHeMy
JUAMETPy I BCEX TOPOLIMH 3TOTO COPTA, BBIPAIICHHBIX B CXOIHBIX yCIOBHSX.

B sToM npumepe Mbl U3MEPSUIN Pa3HbIE TOPOLIUHBI U KaX1yH0 110 OZHOMY pasy.

Wnorna, yToOBl MOTy4UTh OONBIIYI0 TOYHOCTh, ONHY U Ty & BEIUUUHY H3Me-
PAIOT HECKOJIBKO pa3. Torna roBOpsT O nO6MOPHBIX U3MEPEHUAX.

MoBTOpHbIE U3MepeHUs

[Ipennonoxum, 4To HaM HaJ0 ¢ OOJBINOW TOYHOCTHIO M3MEPHUTH HEKYHO BEIIH-
YHHY 8 W YTO Hall U3MEPUTEIbHBIN MPHOOP HECOBEPILEHEH, a OITOMY U3MEpPEHHS
conpoBoXKAAOTCS omnOKaMu. [1ycTb Xy, Xp, ..., Xp — PE3Yy/IbTaThl HECKOJIBKUX HE3a-
BHUCUMBIX HM3MEPEHHUI BENMYMHBI & ¢ MOMOLIbI0 3Toro npubdopa. (Hanpumep, a—
Macca, a U3MEPUTENbHBIM MPUOOP —3TO BECHI; MM &— PACCTOSHUE 10 YAAJICHHOTO
MpeJMeTa, a U3MEPUTENIBHBIA MPUOOP — ATO JAIBHOMED. )

MoHO cuuTarh, 4TO YHCIA Xy, X, ..., Xn — PA3JIUYHbIE 3HAYEHUsI OJJHOU CITy-
YaifHOW BeNWYMHBI X, a MOXKHO PacCyXJaThb MHA4€ M CUUTATh, YTO X; — 3HAUCHHE
CIly4aiiHOW BEMYMHBI X;, Xp —3HAUEHHE CIYYalHOW BETHMUUHBI X U T. ., IPU 3TOM
BCE€ TH BEJIMUYUHBI, 110 CYTH, COBIAJAIOT C BEJIMYMHON X, U IOITOMY UMEIOT OJIHO U
TO ’K€ HEU3BECTHOE HaM paclipeliesicHHE.

[Ipennonoxxum Takke, 9TO HAIl H3MEPHUTENBHBIA TPUOOP TPABHIIEHO HACTPOCH,
ero IIKaja He CABMHYTa. B 3TOM ciy4yae roBopsiT, 4YTO B M3MEPEHUSIX OTCYTCTBY-
eT cucremMarnyeckasi ommnoka. Torma pe3ynbTarel U3MEPEHHS KOJICOIIOTCS OKOJIO
HMCTUHHOTO 3HAYE€HUS BEJIMYUHBI a.

MaremaTu4ecky 3TO BBIPa)KaeTcsl PAaBEHCTBAMU

E(XX)=E(X) =E(X) =...=E(X) =a
JlMcniepcrio KaykIod CiydaiHOW BeMYHHBI 0003HauuM uepes b:
D(X;) =D(Xy) =...=D(X) =h.

213

$ cyan c. 213magenta c. 213 black ¢. 213



®

FnaBa XIll. CnyuyaliHble BeNMUHUHDbI B CTaTUCTUKE

HpI/I 9TUX YCJIOBUAX, KaK Mbl BUICIIH,

a:E(Xl—I—Xg—rI;...—O—Xn) " D<X1+X2—r|;...+xn>zgl

MBI BHIUM, YTO JUCTIEPCHS CPEIHETO apr(METHUECKOTO B N pa3 MEHBIIE, YeM
IUCTIEPCHSI OTAENBHOTO W3MepeHusi. [loaToMy ciydaiHble KOJIEOaHHUSI CpPEIXHETO
apu(pMETHUECKOTO TEM MEHbIIe, YeM Oombiire N.

X +Xo+...4+Xn

CnenoBarenbHO, .

/A 8, ¥ TOYHOCTh NPHOIIDKCHUS TEeM OOIBIIIE,

gyeM Oosble N.

WHbIMM croBaMu, B CHIIy 3aKOHA OOJIBIIMX 4HCEN cpefHee apuMeTHUecKoe
HE3aBHCUMBIX MOBTOPHBIX M3MEPEHUH ONM3KO K HICTUHHOMY 3HAYE€HUIO U3MEpseMOi
BEJIMYMHBI, ¥ YeM OOJIbIIIe M3MEPEHHH, TeM OOJbIIe TOYHOCTS.

[TosToMy yepeaHeHHne n3MepeHuii yBeJUUHBaeT JOCTUIAeMYI0 TOUHOCTD. JIto-
JISIM 3TO XOPOIIO M3BecTHO. Kaxk/plif U3 HAC 3HACT, YTO €CIM YTO-TO HAJI0 U3MEPHUTH
MOTOUHEE, JTy4Ille H3MEPUTh ITO HECKOIBKO pa3. IIpu 3ToMm faxke He 0043aTEIbHO BbI-
YHUCIATH CpefHee apupmMeTndeckoe. MOXKHO HAHTH, HarIpUMep, Meanany. Pesynbrar
U B 3TOM CIly4yae, CKOpee BCero, OyaeT Ooiee TOUHBIM, YeM IPH OTHOM M3MEPEHHH.
B o6mem, Hy)XHO feficTBOBaThH MO moroBopke: «CeMb pa3 0TMEPh — OIUH OTPEKBY.

Mpul pacckazanu 0 3aKoHe OOIbWIUX YUCEN U O HIOM, YMO OH CEA3blEAeH
cpednee apughmemuueckoe ¢blOOPKU 3HAYEHUT CAYUAUHOU GETUYUHBL U MaA-
memamuueckoe oxcuoanue 3moi genuyunsl. Kpome mozo, mvi noxazanu, umo
cpednee 3HaueHue DONbUI020 YUCAA UBMEPEHUII NOYMU HAGEPHAKA MOYHee,
uem pe3yibmant Kajxcoo2o omoeibHo20 Umepenus.

Bonpochbi

1. Yrto Takoe 3aKOH OOJBIIUX YHCEN?

2. Kak oneHMBaIOT MareMaTuueckoe OKUAaHUE CIIydyaitHOH BeJu-
YUHBI?

3. Yro Takoe NOBTOPHbIE U3MEPEHU?

4. Kak MOXXHO YBEJIMYUTh TOYHOCTH U3MEPEHUH?
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MpunoxxeHue

64. Yucna couetanmit CK

Korma Mb1 pemmany 3a1auu Ha TIepedrcIIieHIe KOMOWHANNH Pa3IMIHBIX IPEIMETOB
(. 43), MBI TOIB30BAMCH YHCIIAMH C',j u n! I moacyera YMCceNl COYETaHUd W
nepectanoBok. Umcio CX moka3biBaeT, CKOMBKO CYIIECTBYET CocoGoB BHIOpaTh K
MIPEMETOB U3 N UMEIOIUXCS MpeaMeToB. M3BecTHa Gopmyrna

k n!
Co= Ki(n—K)!"

Haiinem Gonee mpocToi crmoco0 Il BBEIYHUCICHHS C,'ﬁ. Paccyxxnare Oynem Ha
npumepe uncna Cfy. Ilycts ects 10 npenmeros. Beibepem no ouepenu 4 us aux. Ha
MepPBOE MECTO MOXKHO IMOCTaBHTH JH000H mpeamer n3 10 mmeromuxcs. Ha Bropoe
MECTO — OJIMH U3 9 ocTaBIIMXCS, HA TPEThE — OAMH U3 8, Ha TIOCJIeJHEe — YeTBEPTOC —
OJIMH U3 OCTaBIIUXCS / TPEIMETOB.

Bcero noydgaercst 10-9- 8- 7 cnioco6oB BeIOparh 4 mpeaMera B ONpeelieHHON
nocinenoBaresibHocTi. Ho HEKOTOphIe OCIe10BaTeIbHOCTH OYlyT OTIINYAThCs TOJb-
KO TIOPSIKOM TipeameToB. CKOJBKO BCETO MONYyYWIOCh OJMHAKOBBIX HAOOpOB w3 4
npeameroB? OUeBUIHO, U3 CTONBKO, CKOJIBKO CYIIECTBYET MEPECTAHOBOK 4 mpeame-
TOB, TO ecTh 4! =1-2-3-4.

[oaToMy umcIio pa3nuvHbIX HaOopoB B 4! pa3 mensbiue, yem 10-9-8- 7.

ITonyuyaem, uto

otkyna Cfy = 210. Taxkoe ke paccykeHue TOIUTCS U B OOLIEM CITydae.
Yto6b1 HaliTH CX, Hy)KHO TePeMHOKHTL K HATYPAILHBIX YHCEN, B3SITHIX B
nopsike yObIBaHWUs, HAYMHAS € YUCJIA N, U pe3yJbTaT pa3ieanTh Ha K!.

Mpumepbl
-5 P P
2__ 4.3 . 3_ 543 54 A
/ \ IC——2 6; 2.C5—7123—12—10,
3 5 6-5-4  8.7-6 __
3C9 123 =84, 4. Cs 12345 1-2~3756’

K coxanenuro, onrcanHoe MPaBUIO HE TOAWTCS ISl BBIYUCIIEC-
nust CO. Ho 370 u He TpebyeTcs, MOCKONbKY M3BecTHO, uto CO = 1.
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Mpuno>keHue

YnpakHeHus

1. Berunucnure:

a) C}, G, C%: 6) Ci, C, C3, Cf;

B) Ci, CZ G5, C. CS: 1) CL CZ CE. CE CE. C.

2%, JIOKa)KuTe, YTO Cﬁ = kl(nnil_k)l

65. ®opmyna 6uHoma HbloToHa
U3 xypca anreOpbl Xopomio H3BeCTHA (popMyia KBajpara CyMMbI
(a+hb)?=a+2ab+a?,

KOTOpasi MPUMEHSIETCS U BO3BEIECHHS B KBaJpaT CYMMBI ABYX cliaraembix. Cyiie-
cTByeT I (opMmysa Juls BO3BeleHHs JBywicHa a-+ b B Goiee BBICOKHE CTEICHH,
HarpuMep, B KyO WIH B YETBEPTYIO cTerneHb? OKa3biBaeTCs, Takas GpopMmyrna cyre-
CTBYET.

BriBeniem Gopmyny Kyoa cymmut:

(a+b)® = (a+b)(a+b)(a+h).

Io mpaBuIly yMHOXEHHSI MHOTOWIEHOB, HY’KHO CIIOXKHTbh BCEBO3MOMKHBIE IIPOU3-
BEJICHHS, KKI0€ U3 KOTOPBIX COCTOUT M3 TPEX MHOXKUTEIEH, B3ATBIX 110 OJHOMY U3
Kax1o# ckoOxwu. [lomyqaercs 8 caraemsix. MIX MOXXHO Hammcarts B TI000M TTOPSIZIKE.
OnuH U3 BapUaHTOB MOKa3aH 3/1€Ch:

(a+b)® = aaa+ aab+ aba+ abb + baa+ bab -+ bba+ bbb.

3aganuMcess BOIIPOCOM: CKOJIBKO B IIOJIYYEHHON CYMME CllaraeMbIX, B KOTOPBIX
IIBA MHOYKUTEIS @ U ONMH MHOXHUTENb 0? OUeBHIHO, TAKHX CIIAraeMbIX CTOJBKO,
CKOJIBKO €CTh CIIOCOOOB BBIOpAaTh W3 TPEeX CKOOOK JIBE CKOOKH, M3 KOTOPBIX B3ST
MHOKHUTENL A YKcio Takux crnoco6os paBHo C3 = 3. Bee 9TH cnaraeMble MOKHO
BBINTMCATh HermocpeacTBenno: aab, aba u baa.

SICHO, YTO TaK )K€ MOKHO PACCyKAATh IS JIOOBIX IPYIHX KOMOMHALUM MHOXKH-
Teneil. Takum o6pasom, ciaraemMoe @ Bcero ofiHo, mockonbky C3 = 1, cnaraembix
Buna a?b seero CZ = 3, cnaraembix ab? Bcero Cl = 3 u cnaraemoe b® Beero onmo,
nockonbky CJ = 1.

Mp1 nonyunnu Gopmyity Kyba CyMMBI:

(a+b)? = C2a° + C2a?b+ Clab? + b,
3aMeHI/IM KaXX10€ 4YHucJio CO‘leTaHI/Iﬁ YUCJIIOBBIM 3HAYCHUCM

(a+b)® = a®+3a%b+ 3ab? + b°.
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65. ®opmyna 6uHoma HbloToHa

Takum xe crocoboM MOXXHO MOJTYy4UTh GopMyIy s Bo3BeaeHust a+ b B mpo-
H3BOJIBHYIO HATypallbHYIO CTENEHb N.

(a+b)"=(a+b)-(a+b)-...-(a+b).

npas

Ecnu MBI packpoem Bce CKOOKH, TO MOAy4YuM cymmy 2" claraeMbiX, KaKIoe 3
KOTOPBIX SIBJISCTCS MPOU3BEACHHEM N MHOXKUTENCH a u D, B3SATHIX MO OXHOMY U3
Kaou ckoOoku. Hanmpumep,

aaa...aa, aaa...ab wm aaa...aba wurT I
N—— N—— N—_——

N MHOXKUTEEH N MHOJKUTENEH N MHOJKHUTENEH

[TpernosokuM, 4TO B HEKOTOPOM TaKOM MPOU3BEACHHH POBHO K MHOXUTENEH a.
Torzma B 9TOM NpOU3BEICHIN MHOXHTENB D BcTpedaercs N— K pa3. [loatomy npous-
BEJICHUE MOXKHO 3aIllUCaTh B BUJE OJHOYIEHA

ap™ k.

OcTasioch BBISICHHUTH, CKOJNIBKO pa3 B HAMMCAHHON CyMMeE BCTPEYaeTCsl OTHOUJICH
akb"X. OueBnaHO, CTONMBKO, CKONBKO €CTH CIOCOOOB paccTaBUTh K MHOXKHTEnei a
cpeay N MHOXKUTEIICH, T. €. C',ﬁ.

Takum oOpa3zom,

(a+Db)" = Cla"® + Cla" b + C2a" %b* + ... + Cha’h". )

[onsitHO, uto B 3T0it hopmyne & u b MoxkHO GbLIO GBI He MHCATh, MOCKOILKY
oHu paBHbl 1. Tem He MeHee, Mbl HAallUCATIH UX, YTOOBI BCE Cl1araeMble BBIMTISIENU
OJIMHAKOBO.

®dopmyna (1) HaseBaercs gpopmynoit ounoma Horomona. BUHOM — NO-JIATHIHHA
nywieH. Cama 3Ta (opMyna ObUTa M3BECTHA 33J0JTO IO BEIMKOTO AHIIHICKOTO
Mmaremaruka Vcaaka Hprorona. Ero mms 3akpemieHo 3a ¢opmynoif MOTOMY, YTO
Hp1oTOH yKa3an BO3MOXKHOCTb 000011eHHs 3TOH (hopMysbl Ha OTpPULIATENIBHBIE U Ja-
e POOHBIE MoKasaTenu cTerenu. Yncna couetannii CX, koTopble ncnomp3yrores B
¢dopmyne 6mHOMa HBIOTOHA, ITO-APYTOMY HA3BIBAIOTCS OUHOMUATLHBIMU KOIDGhu-
YueHmamu.

Ecin B dopmyne 6umHOMa HploTOHa mocTaBUTH 3HaK MHMHYC nepex b, To mu-
HyC TOSIBUTCS B MPaBO# dacTH (OpMyIbI Mepea TEMH WICHAMH, Tae D B HedeTHOit
creneHu. Tak monydaercst ¢opMyna Juis BO3BEIEHUSI B CTEHEHb N Pa3HOCTH JBYX
YHce:

(a—Db)" =Cla"® — Cla" b + C2a" %b* — ... £Cla’h". )
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Mpuno>keHue

Ecnu N HeyeTHO, TO mepes MOCIEAHNM ClIaraéMbIM CTOMT MUHYC, €CJIH JKe N YEeTHO,
TO TIEpe/l OCIEeIHUM cilaraeMbIM 3HaK Tuitoc. Gopmyny (2) Takke Ha3bIBalOT Gop-
MyIoil GmHOMa HpbI0TOHA, OCKOIIBKY OHA SIBJISETCS MPOCTO APYroi (hOpMOi 3amucu
dbopmynsr (1).

Mpumep 1. Harmmmem dopmyny s Bo3seaenus a-+ b B uetsep-

- TyI0 cTerieHb. Bocmonbsyemcst popmynoit 6mHomMa HeroToHa:
a
@ (a+b)* = Cla* + Clalb+ C2a?? + Clab® + COb* =
= a'+4a’p+ 6a’h® + 4ab® + b*.

Mpumep 2. Hanwumuem dopmyiy /Ui BO3BeCHUS X — Y B TSATYIO
crenens. [Ipumenum gopmyny 6unoma HproroHa:

(x—Y)® = Cx° — Coxy + Cox°y? — Coxy° + Coxy — Cgy° =
= x° — 5x*y + 10x%y? — 10x%y° 4 5xy* — y°.
C nomonipto Gopmynsl 6uHOMa HpIOTOHA MOJKHO pelllaTh HEKOTOphIE anredbpau-
YECKUE YPaBHEHUS.

Mpumep 3. Pemuts ypasnenue X* — 4x3 + 6x2 — 4x = 15.
Pewenue. TIpuGaBuM B JICBOH M B NMPaBOi YacTH CAUHUILY:

X} — 43 4+ 6x% — 4x+ 1= 16.
Jleast wacth peoOpasyercs mo ¢opmyrne omHoma HeroroHa:
(x—1)* =16,
otkyga X—1 =2 wmu X— 1= —2. Torma X =3 wiu Xx= —1.
Oteer: —1; 3.
Mpumep 4. JTokazars, 4To eciu a— menoe uncio, to (a+ 1)" — 1 gemurcs Ha a

IpH JIF0OOM HaTypasbHOM N.
HokazatenbcTtBo. [Ipumennm Gopmyiry 6uHoMa HproToHa:

(a+)"—1=Chla"+Ch'a" ... +Clat+Cl - 1L
[ockonbky CU = 1, nomydaem:
(a+)"—1=Cla"+Ch'a" ...+ Cla=a(Cla™ * +Cta" 2+ ... +C}).

Bripaxenne (a+ 1)" — 1 pasnokeHO Ha IeJble MHOXKUTEIH, OAUH M3 KOTOPBIX
pasen a. CnemosarenbHo, (a+ 1)" — 1 nenutcs Ha 8, 4TO U TPEOOBANOCH TOKA3aTh.

Korma mp1 roBopuinm 006 wmcnbiTanmsx bepuymmm (c. 176), MBI mONXydmiIn, 9TO
BEpOSITHOCTH K ycriexoB B cepuu U3 N UchbITaHui bepHyuti paBHa

Chpfg™
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65. ®opmyna 6uHoma HbloToHa

e P ¥ (— COOTBETCTBEHHO BEPOATHOCTH yCIexa M Heyaaun. Takum o6pazom, oOHa-
PY’KHBAETCsI CBSI3b MEX/y BEPOSITHOCTSIMU COOBITHI B cepUH UCIBITaHUI bepHymnn
1 OuHOMOM HBIOTOHA: BEPOSITHOCTHL K YCIEXOB paBHA COOTBETCTBYIOLIEMY UJie-
Hy B paziaoxenun (P+ Q)" mo ¢opmysie 6unoma Hurorona. ITo 510i mpuunse
pacrpesenenne Cy4aiHON BEJUYMHBI S «YHCIIO YCTIEXOB B CEPHM U3 N UCTIBITAHUII
Beprymim» Ha3pIBaeTCSI OMHOMHATBLHBIM PACIIPEICIICHAEM.

Mpui evigenu ghopmyiny ounoma Holomona onsn 6036edenus 08yunena 6 Hamy-
panvuyio cmenens. Kpome mozo, mvl nawinu céazv mexicoy ounomom Horomo-
HA U OUHOMUANBLHBIM PDACHPeOeleHUEM.

Bonpocbl

1. Uto o3HavaeT cioBO OMHOM?

2. Kax Ha3pIBatoTCa KO3((PUIIUCHTHI TIPH BO3BEICHUH JIBYWICHA B
HaTypaJIbHYIO CTETICHb?

3. Kak BBIYHCIUTH KOA(PPUIMEHTHI IS BO3BEJCHUS JBYWICHA B
HaTypaJbHYyI0 CTEIEHb?

YnpakHeHus

1. PackpoiiTe CKOOKH B BBIPaXKCHUH:

a) (a+1)% 6) (x+2)% B) (c—d)>
] N (2-p)% 1) (M+1)% e) (x+y)°.
S 2. Bo3Benurte By4IEH B CTEINEHb:
a) (p—1)% 6) (a—b)"; B) (x+y)%
D) (m=—20)% 1) (3p+0)° o) (x+1)%.
3. IlpencraBbTe BbIpa)KEHUE B BHJIE CTCTICHU:
a)a*—4a+6a’—4a+1; 6)xX>+6x>+12x+8;
B) 1— 10m-+ 40n? — 80m® + 80m* — 32n7; r) a3+ b?+ 3ab(a+ b);
4. IlpencraBbTe B BUJIE CTETIEHU BBIpa)KEHUE!
a) X8 + 6x° + 15x* + 20x3 + 15x2 + 6x + 1; 6) MP + 9P + 27m-+ 27
B) Y’ — 7y? +21y° — 35y* + 35y° — 21y? + 7y — 1; r) a* +b* — 4ab(a® + b?) + 6a’b?.
5. Yrnpocture BeIpa)keHHE

4 4
a) (n+m) er(n m) —6nPn?; 6) (a+1)°—a°—4a*—6a’—4a%—a;

-8 (x—2)°%,
B) 6X b
6. Pemnte ypaBHeHHE
a) X2 —3x2+3x=09;
6) 22 — 57+ 102> = 102 — 52+ 1;
B) '+ 8y* +24y* + 32y + 15 =0;
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Mpuno>xkeHue

7. Halingure KOpeHb ypaBHEHUS:

a) Y+ 5y* + 10y% + 10y? + 5y = 31; 6) x* +6x2+ 1= —4( +X);

B) 22— 922+ 272—-35=0.

8. IlycTb P ¥ — COOTBETCTBEHHO BEPOSITHOCTH YCIEXa U HEy[auu B CEpUH U3 N
HE3aBUCHUMBIX HcbITaHui bepHymmn. [lokaxwuTe, 9To

Ccrp"+Chtp g+ .. +Ckp g R+ Clgt = 1

9. lokaxxwute, uto eciu b rienoe uncino, to (b+2)" — 2" nenurest wa b pu mo6om
HaTypaJLHOM N,

10. loxaxwure, 4TO:

a) ecmu C— IIeNI0e YHCI0, a N— YeTHOe HaTypanbHOe umcno, To (C— 3)" — 3"
JIeJIUTCS Ha C.

6) ecnm d —1enmoe wMcio, a N— HeYeTHOe HarypaibHoe dncio, To (d — 3)"+ 3"
nenurcs Ha d.

11. Jokaxute, uro uncia 4562" u 2" 0KaHYMBAIOTCS OXHON M TOH ke udpoi
pH 1F00OM HaTypaisbHOM N.

12 JokaxuTe, yto uncia 453%° u 6372 okaHumBaloTCsa OIHOM M TOi ke 1Ud-
po.

13%* JIoKakKUTE TOXKISCTBO:

a) (b+1)%—-3(b+1)2+3(b+1)—1=1b%

6) a*+5a+9a%+ 7a+ 2= (a+1)3@a+2).

14* YnpocTuTe BbIpakeHHE

6 v 6
) (BRI 10@2) 1 (¢4 1);

5 Y
6) \/(pJFQ) 2+p(p Q) — 8p22 — 4P
15% Jlokaxkute, 9TO [UIsl JF000TO N BEPHO PAaBEHCTBO
a) CO4+Cl+C2+... +C14-Cn =2
6)C-Cl+C2—...FC1+£C'=0.

66. CeolicTBa GUHOMHANBbHBIX KO3((PULUEHTOB

Ham HU3BCCTHO, YTO YHUCIIO coYeTaHui Crlj BBIYHCIIACTCA 110 (I)OpMYJ'IC

!
Cy= W 3

B npesbiyIeM MyHKTe Mbl HaIUTH, 4To uncia CX spisiores koodduumentamu
B (opmyne 6mHOMa HpI0TOHA M TOSTOMY HA3BIBAIOTCS OMHOMHAIBHBIMU K0d(duIm-
CHTaMH.
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66. CsoiticTBa GUHOMHANbHBIX KOI(P(PULHUEHTOB

Beruucnum C2, Ct u C2:

n(n—1)

-1 cil=n ="

OTH paBeHCTBA JIETKO JI0Ka3arh, MOJb3ysich Gopmynoi (1). Jlokaxkem nepBoe u3

HUX:
| n! 1
Cr? n - .

00l 0. o 1

brunomnansable K03(OUIMEHTH 00/1a1al0T MHOKECTBOM HHTEPECHBIX CBOWCTB.

Ceoimcteo 1. Ck=Cnk,

Nokasarenbctso. Beibupas K npeaMeToB U3 N MpeaMETOB, Mbl TEM CaMBIM Jie-
JIMM TIPEAMETHI Ha JIBE «KYUKH»: B OIHOM K «BBIOpaHHBIX» HPEAMETOB, a B APYroi
N— K «HeBbIOpaHHBIX» NpeaMeToB. Ho Belb MOXKHO CUHTATh, YTO BO BTOPOIl KyuKe
JIeKaT «BBIOPAHHBIC» TPEIMETH, 4 B TICPBOI, HAIPOTHUB, — «HEBEIOpaHHEBIe. [lomy-
9aeTcsi, YTO YHUCIIO CIIOCOO0B BHIOpATh K IpeIMeToB paBHO YHCIy CIIOCOOOB BHIOpATh
n— k npeameros. To ects CK = C X,

W3 sToro cBoiicTBa clemyer, uTo

n(n—1)

C'=C’=1, C''=cCcl=n C?2=C’= 5

Caenyrolee cBOMCTBO 04eHb BaxkHOE. OHO I10Ka3bIBAET, KAK MOXKHO HUCKaTh OJHU
OMHOMHATBbHBIE KO PUIIUCHTBI, 3Hasl IpyTHC.

Ceoicteo 2. Ecmun>2n1<k<n—1 10Ck=CK1+Ck .

HNokasartenbcrtBo. [IpencraBum cebe, 9TO MpeIMETHI, KOTOPBIE MBI BEIOHpaeM —
9TO IIApHUKH. Beero mapukoB N, M3 HUX OAWH KpacHBIH, ocTadbHBIE N— 1 mapukoB —
cunue. [TocTaBUM BOIIPOC: CKOJIBKO CYILIECTBYET CIIOCO00B BbIOpaTh K mapukoB u3 N?

CHavasa paccMOTPUM BCE BO3MOXKHBIE HA0OPHI, B KOTOPBIX €CTh KPACHBIH IITApHK.
B takux Habopax K— 1 cHHMX mrapukoB. DTH CHHHE HIAPUKH BBIOpaHBI W3 N— 1
uMeronuxcst. TakKuM 06pa3oM, BCero MoXHo coctaButs C< 1 Takux HaGopos.

Temeps paccMoTpuM Bce HaOOPHI, B KOTOPBIX HET KPACHOTO IIapuka. B xaxmom
TakoM Habope K CHHHX IIaprKOB, BEIOpAHHBIX M3 N— 1 UMEIONIMXCS, TOATOMY TaKHUX
na6opos CK ..

Msl nepebpaiu Bce BO3MOXKHbIE HAOOPBI — C KPacHBIM IIAPUKOM U Oe3 Hero.
CrnenoBaresibHO, Mbl omyuunu Bee CK HaGopos. TTosTomy,

Ci=Cii+Cny

WiutrocTpaliys 0Ka3aTenbeTBa Uil 4acTHOTO ciy4dast N = 5, K = 3 npuBeeHa Ha
pucynke. ITokazansl Bce C2 = 6 HaGOPOB ¢ KPaCHBIM MIAPMKOM M OTAEIBHO — BCE
C = 4 nabopa 6e3 kpacHoro mapuka. Becero nonyuaercs C2 = 10 na6opos.
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Mpuno>keHue

HcxomHblid HAOOp MIAPUKOB

Bce HabopbI ¢ KpacHBIM MIAPHKOM Bce Habops! €3 KpacHOTro IIapuka

Mpumep 1. Borancmuts Cly, + Cizs.

- Pewewnue. Tlo ceoitctry 1 momyuaem: Cl,, +C22 =Cl,, +Cl,, =

a =2.Cl,, =2-124 =248,
OTtBert: 248.
Mpumep 2. Yipoctuts Beipaxkenue C12 —C13 — C2L.

3
Pewenue. Ho CBOMCTBY 2 HaxXOIWM: C33—|—C313 c. HoaTOMy

C — CL¥ = CZ. Cnenosarensno, C¥¥ —CE -CL =C2-CZ. U
cBoiictpa 1 cremyer, uto C2 = ng-iz = C2. TMostomy C¥ —C2t = 0.
OtBer: 0.

Mpumep 3. Jlokazars popmyiy C2 = n(n2— 1).
JokasarenbcTBO. Cﬁ =31 (2!_ 7 — n(r;_(]':])(_nz—)lz)' — n(nz— 1)‘

YnpakHeHus
|. Beluucnure: a) C2004, 0) 0%99399; B) C).
2. Bouucnure: a) Cis3; 6) C673; B) C355; 1) CL.
a* 3. Jlokaxwure, uto Ct =nu Cl-1 =n.
Q 4. Beraucnure:
a) C5; 6) C; ) Co: 1) Cite: 1) Cif: €) Choos — Chcs-
5. CymecTByeT 1Iu HaTypajibHOe N, Takoe, uto C2 paBHO:
a) 10; 6) 13; B) 21; r) 37; n) 36; e) 6; x) 66; 3) 6667
Ecnu cymectByet, HaiinuTe 3HaueHHE N.
6. JIokakuTe TOXKIECTBA:
a)C2+C%2,=n% 6)C2,,—C2=n.
7. anocmTe BLIpa)KCHI/Ie
a) Ciog +Clog; 6) C5+C&: 8) C, —Co1; 1)
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67. TpeyronbHuk Mackans

8. llorcaxcme TOXIIECTBO:

21
a) C%7 Css =0 6) (-:123103 123 o C125 C124»
B) G 19 _ CZO’ r) 1002 1000 5 Cas; 300 1002
n) C 16 = 16> €) 003 — 2005 — “~2004°

9. 3Ha;1, gyro Ch = C,? = 1 I/I HOJ‘ILSYHCL CBOMCTBOM 2, HalJINTE IOCIIEIOBATEIIHLHO
uucna C?, C}, C9, C3, C2, CI, C}, C2 u C3.

10 lokaxwure, 9T0 MpH JF0OOM HaTypalabHOM N BEpHO paBeHCTBO 142434 ...

. +n=CF,.

CnpaBKa.

Ecmu cocTaBUTE TpEyTroIbHUK M3 MIAPHKOB, KaK TIOKa3aHO HA PUCYHKE, TO 00IIee
4uCiIo mapukos paBHo C2 .1, Kak 9710 crenyer u3 3amadn 10. M3-3a sToro coiicTsa
ynciia C2 Ha3BIBAIOT MPEy2onbHbIMU YUCTAMU.

11* B Oy¢ere Bcero 5 mOKONIATOK C OpexaMu U 5
¢ u3toMoM. Hajns mokymaer 5 mokonaaoK, He s Ha
HauuHKY. CKOJIbKO CYIIECTBYET CIOCOOOB OTOOparh 5
IIOKOJIAJIOK TaK, YTO CPEIH HHX:

a) HeT HU OJIHOM C Opexamu;

0) omHa ¢ opexamu;

B) JIBE C Opexamu;

') TPU C Opexamu;

) YETBIPE C OPEXaMH;

€) BCce IIATh C opexamu?

%) CKOJIBKO BCETO CYILECTBYET CIIOCOOOB BHIOPATh IMATH IIOKOTATOK?

12* O000muTe NpeAbAYILYI0 3aady Ha ciydaii, korna B Oydere umeercs N
LIOKOJIAa0K ¢ opexaMHu U N ¢ u3ioMoM. CKOJNBKO CYLIECTBYeT CHOCOOOB BBIOpaTh
N MIOKOJAJ0K, Cpem KOTOphiX poBHO K ¢ opexamu? Ilpu pelieHUH HCMOIB3yHTE
cBoifcTBo CMK = CK. CkoJibKo BCEro CyIIeCTBYeT crloco60B BRIOPaTh N MIOKOMA0K?

13% HMcmonms3ys pe3ynbTaThl NpenblayIeil 3a1aqu, TOKaKUTe TOXICCTBO:

(C)?+(CR)?+(CO* +...+ (Ch H)?+(C)* =G,

67. TpeyronbHuk lNMackans
Haxoauts uncina CK o dopmyrne

k n!
Ch= kl(n—k)!

HE 09eHb ynoOHO. [laBaiiTe cocTaBUM TaOIUIly ATHX ducel. YToOBI 3TO caenarh, Boc-
TIOJIb3yeMcsl H3BECTHBIMH HaM cBoiicTBaMu. Haunem ¢ N = 1. Ouenunno, CY =Ci =1
[ToaToMy TiepBasi CTpoka TaOIHIIBI COCTOUT BCETO U3 IBYX €IUHHII.
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Mpuno>xkeHue

n

1 [ch=1]cl=1

CocraBuM BTOPYIO cTPOKY. MbI 3HaeM, uto CJ = C5 = 1. CrenoBarenbHo, Kpaii-
HUE YKCIIa BO BTOPOH CTpoke Takxke pasHsl 1. A myist C3 Bocronb3yemcs cBoicTBOM 2:

C=C+Ci=1+1=2

Uubivu cniosamu, C3 mostyuaeTcs kak cyMMa JIByX 4HCeN epBoil cTpoku. B Ta-
01MIe KPaCHBIM LBETOM BBIJCIICHBI JIBA YUCIIA B IEPBOM CTPOKE, & CHHUM LIBETOM —
UX CyMMa BO BTOPOH CTpOKe.

Klol1]2
1|1
2 (1271

n

TpeTbs cTpoKa U Bce MOCIEAYIONINE MOIYyYaloTCs M0 TeM K€ IpaBUIaM:

1. Kpaiinue umcia B Kaxaoil crpoke paHbl 1, mockombky C2 = C = 1 uus
M000T0 HATYpabHOTO N.

2. Jlroboe He KpaliHee YMCII0 BO BCEX CTPOKax, HAUMHASI CO BTOPOH, IOIydIaeTCst
CIIOKEHHEM JIBYX YHCEJ, CTOALINX HAJ HUM (B TOM K€ CTOJOIE U B MPEIBIAYIIEM).

Tpeyronsuuk [ackans (aucia CK 1o n = 10)

SKo 123456 | 7] 8] 910
1l

21| 2] 1

31 ] 3

4 1] 4 4] 1

s 1] sTwo] 0] s| 1

6 1| 6|15] 2] 15| 6| 1

701 72t ] 35352t 7] 1

g | 1| 8|28 56 70| 56| 28] 8] 1

9o 1| 9|36 s4f[126|126] 84] 36| 9| 1
10 1 [ 1045 [120]210252[210|120] 45 | 10 | 1
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67. TpeyronbHuk lMackans

B pesynbrate momydaeTcs TpEyroidbHUK U3 umcen CK. DTOT TpeyroibHUK Ha3bi-
BalOT 4YHCIIOBBIM, apI/I(l)MeTI/I‘IeCKI/IM, a TakKXC TPCYroJIbHUKOM Ilackansg mo UMEHH
BhIIaronerocst (paniry3ckoro Maremarnka bnesa [lackansi, u3ydaBiiero cBoMcTBa
3TOro TpeyronbHuKa. CTpOKH TpeyronbHuKa [lackans HyMepyIOTCs IEIbIMU YKcia-
MU, HaunHas ¢ Hyls. Tak ’e ¢ HyIsl HyMepYIOTCS M CTOJIOIBI TPEYTOIbHUKA.

Kak nons3oBarbes TPCYTOJIbHUKOM HaCKaHH, TIOKa)XEM Ha IMpUMEpe.

Mpumep 1. Haittu C3. Haiinem 4uciio, CTOSIIEE B MIECTOH CTPOKE
- 1 B TpeTheM cronbue. 1o uucio 20. Takum obpaszom, CF = 20.
a Mpumep 2. Beinucars MociIeI0BaTEILHOCTD TPEYTONBHBIX YHUCEI.

Pewenue. TpeyrombHbie uncia —31o uucia suga C2. Ouu pac-
MOJIAraroTCsl BO BTOPOM cToJOIe Tpeyroibauka [lackams: 1, 3, 6, 10,
15, 21, 28, 36, 45...

Bonpochbl

. Belyunte Hau3ycTh CTPOKHM TpeyroibHuka [lackans mo msroit
CTPOKH BKIIIOUUTEIIHHO.

2. Ckompko 4mcen B 3 cTpoke TpeyrompHHKa [lackama? B n-it
cTpoke?

3. B KakuX CTpOKax TPEyroJbHUKA Ka)KI0€ UYUCIIO BCTPEUAETCS

POBHO 1Ba paza?

4. B KaKkWx CTpOKax TPEYTOJbHHKA €CTh YHCIO, KOTOPOE BCTPEUACTCS! TOJBHKO
onuH paz?

5. Kak yepenyrorcst 4eTHBIC U HEUSTHBIC YHCIIa BO BTOPOM CTOJIOIE TPEYTOIbHHUKA
IMackana?

Ynpa>kHeHus

1. BemmmmTe B TeTpagw CTpOKW TpeyroyibHuKa [lackans it n
ot 0 o 10. Ilocrapaiitech mpu 3TOM HEe CMOTPETHb Ha TPEYTONBHHK
a* B yueOHuKe. JlomumuTe emie ABe CTPOKH TpEyroiabHMKa it N = 11,

12.
= 2. BeInummre 3HaYCHUS Crf mssn=3uk=0,1 2 3.

3. Belnmumure 3HaYCHUS C,'§ msn=4uk=0,1,2 3, 4

4. JIokaxxute, 4TO YHCIIa IEPBOTO CTOJIONA B TpeyroibHuKe [lackans coBnamarT
C HOMEPOM CTPOKH.

5. BepHo 71, 9TO BCe 4KciIa B / CTPOKE TPEYrOJbHUKA, KPOME MEPBOIO H II0-
ciennero, AensTcs Ha 7?7 Haiiaute emie XoTs Obl 3 CTPOKH € TIOXO)KUM CBOMCTBOM.

6. JIeBsATh NEPBBIX TPEYTONBHBIX YHCEI BBIMHCAHBI B IpUMepe 2:

1, 3, 6, 10, 15, 21, 28, 36, 45, ...
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Mpuno>keHune

Halinure 3akOHOMEPHOCTb U HaIUIINTE:

a) JIECATOE YHCIIO;

0) OMHHAIIIATOE YMCIIO;

B) JIB€HA/LIATOE YUCIIO.

7% Jlokaxurte, 4YTO €CIU P— IPOCTOE YMCIO, TO BCE YMCIIA, KPOME MEPBOTO U
MOCIIETHETO, B P-i CTpOKe TpeyroibHUKa [lackans nenstcs Ha P.

8* Kax W3BeCTHO, 4Hcia BTOPOTO CTOJNOIA TpeyroibHUKa [lackais Has3bIBalOT
TPEYTOJIbHBIMH, TTOCKOIBKY KaXI0€ M3 HUX PABHO YMCIY MIAPUKOB COCTABIISIFOIIUX
HEKOTOPbI PaBHOCTOPOHHMU TpeyroibHUK (3amaya 10 wa c. 223). Ilpunymaiite
TeOMETPHUECKYI0 (QUTypy (HE 00sS3aTeNbHO B IUIOCKOCTH), OOJaJarouIylo TeM ke
CBOWCTBOM JUTSI YHCEN TPETHETO CTONIONA.
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CamocrosTenbHble U KOHTPOJIbHbIE paboThbI

7 knacc

CamocTtosTtenbHas paborta 1 no teme «Tabauubi»

1. B rabnuie mpencraBieH 00ObEeM 3KCIIOPTa €CTECTBEHHOTO raza u3 Poccum
B HEKOTOphIe cTpaHbl Mupa B 2001 .

Crpass Dxcnopt rasza u3 Poccun Crpam: Okenopt rasza u3 Poccun
B 2001 r., mupa. ky0. M B 2001 r., muipa. ky0. M
JIurBa 2,68 Iseitapust 0,34
JlarBus 1,46 Typuus 11,12
DcToHUA 0,82 OuuAHIUs 4.64
ABcTpus 491 Opannuys 11,15
Bonrapus 3,32 Yexus 7,46
Benrpus 8,10 CnoBaxkus 7,52
Uranus 20,20 FOrocnasust 1,57
T'epmanus 32,60 Hunepnanmbr 0,13
TTonpira 751 I'penus 1,52
Pymbiaust 2,88

Ilo maHHBIM Ta6J'II/II_IBI YKaXXUTE:

a) HanOoJiee KPYIMHBIX TOTpeduTenel poccuiickoro rasza (6onee 10 Mip. ky0. m);

0) rocymapctsa, kotopbie B 2001 . momyunin MmeHee 1 Muipa. KyO. M.;

B) 0o0muit 06BeM rasa, skcroprrpoBanHoro B 2001 . B yka3aHHbBIE CTpaHBI.

2. YuactHuku MHTEpHET-PopyMa yKas3aau ropoja, rjae oHu npoxusaioT. [lomy-
quics CAEAYHOIUM CIUCOK:

Mocksa, Cmonenck, MockBa, MockBa, C.-IlerepOypr, Yensounck, Ha3panb,

Mocksa, Hopwibck, Yda, Mocksa, Bonrorpan, C.-IletepOypr, Horurck, Mockga,
Mocksa, Yensounck, Mockga, C.-IlerepOypr, C.-IletepOypr, Mocksa, YensOuHCK,
Jmutpos, Mocksa, MxeBck, Mypmanck, Bonrorpaa, Mocksa, SIpocnasib.
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CamocTosTeNbHble U KOHTPOJIbHble PaboTbl

CocraBpre TaOMUITy TOCYETa W TAOMHUILy pacTIpeleiICHUs] YIaCTHUKOB (hopyma
0 TOPOJIaM.

CamocrosTenbHas pabora 2 no teme «Jijuarpammbi»

1. B Tabnure nansl 1eHexKHbIE BKIaabl rpaskaaH Poccun B Coepbanke PO B xax-
JoM mecsne 1995 .

Mecsn 112|345 6 7 8 9 10 | 11 | 12
Bxanan, mipa. py6.|550(560(560(640{640{1100|{1100|1100{1630|1610|1610|2500

[TocTpoiiTe CTONOMKOBYIO THATPaMMYy, OTPAXKAFOIIYIO JaHHbIC TaOIUIIbI.
2. Ha xpyroBoii muarpamMMe NokazaH 00beM TOCTAaBOK POCCHHCKOTO ra3a B TpU
crpansl B 2005 .

B Yxpauna
B Benapycs

. JIutBa

a) B xakyio u3 3TUX Tpex cTpaH ObUIO MOCTaBIeHO Oosblie Beero raza B 2005 r.?
B kakyo MeHbIle Bcero?

6) C moMOIIBI0 TPAHCIIOPTHPA W KAIBKYJISITOpPa HAMIUTE MPUOIIKEHHO 00BeM
mocTaBok B bemapycs, ecim cymmapHas moctaBka BO BCE TPH CTpaHbI paBHa 57 168,1
MIIpJ. Ky0. M rasa.

CamocTtosTenbHas paborta 3 no teme
«CnyuyaiHass U3MEeHUYMBOCTb, CpefiHee 3HaueHUe»

1. B cocyn ¢ Teruoii Bogoit morpysunu 10 TepmomerpoB. TepMoMeTphl MoKa3ain
CIIEYIOLIHE PE3YIbTAThL:

34,5°; 351°; 34,4°; 34,2°; 34,7°;
34,6°; 35,0°; 34,2°; 34,5%; 34,8°.
a) UeM MOXeT OOBSCHSATHCS M3MEHUMBOCTh B MMOKa3aHHUAX TepMoMeTpoB? Hazo-
BUTE XOTS OBl IBE€ BO3MOXKHBIC TIPUYHHBI.
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7 knacc

6) PacmonoxuTe moy4eHHbIC 3HAYECHHS 110 BO3PACTaHUIO.

B) Haiinute cpeanee 3HaYeHUE TeMIIEpaTyphl U pa3Max MOJYyYeHHOTo Habopa.

2. INonp3ysch pe3ynpratamu 3agadu 1, coctaBbTe TaOJIUIYy OTKJIOHEHHMH TOKa-
3aHUH TEPMOMETPOB OT CpeAHero 3HadeHus. CKONbKO IMOKa3aHWH MEHbIIE, 4YeM
cpennee? CKONBKO MOKa3aHui Ooubie, 4eM cpeaHee?

3. Tonw3ysck pe3ynpTaraMu 3afa4qu 1, HainuTe MeauaHy TOKa3aHHH TePMOMET-
poB. CKOJIbKO TOKa3aHUI OOJbIIE M CKOJIBKO MOKa3aHW MEHbIIE METUAHbI?

CamocToaTenbHas pa601‘a 4 no teme «Pasmax u AUcnepcua»

1. Jan nHabop uncen 3; 1; 5; 2; —1; 0; 3; 4.

a) Haiimute pazmax storo Habopa.

0) Haiinute cpennee 3HaueHHe, COCTABbTE TAOMUILy KBaJpaTOB OTKIOHEHHH OT
CpEIHETO.

B) Haiinure nucniepcuto Habopa.

2. Jlanbl nBa HabOopa yucen: 7; 4; 9; 8u 2; —1; 4; 3.

a) OtMmeTsTe yncna 000ux HaOOPOB HA YHCIOBON MPSMON.

0) Berunciure gucnepcuio KaxIaoro u3 HabopoB.

B) Y kakoro Habopa aucrepcus 6obIie?

MNpumepHas koHTposibHas paboTa
Bapuanm 1

1. B Tabnure npejicrapieHa cMeTa pacxoJloB MPH MOKYITKE MPOIYKTOB MTUTAHUSI.
3anonHuTe crojioer « CTOMMOCTDY.

Haumenosanue toBapa | Llena 3a xr | Bec, kr | Ctoumocts
CaxapHblil IECOK 25 p. 2

Crip 180 p. 04

Myxka 16 p.

Pric 30 p. 1

Kaprodenn 20 p. 4

Bcero

2. 3a TUKTAHT MO PYCCKOMY S3bIKY YUHTEIbHHIIA TOCTABUIA 7 IATEPOK, 9 yeTBe-
pok, 8 tpoek u 2 aBoiiku. [TocTpoiiTe CTOJOUKOBYIO THATPAMMY IO 3THM JIaHHBIM.
BhIumcinTe CpeHio OEHKY.

3. Jlan Habop uucen 1; 3; —4; 2; 7; 5. Haiinure cpenHee 3HaAYCHUE U MEIHaHy
sTOrO Habopa.
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CamocTosTeNbHble U KOHTPOJIbHble PaboTbl

4. B TabmimIre mpeacTaBieHo MPOU3BOACTBO aBTOMOOMIICH Ha HEKOTOPOM aBTO3a-
BOZIE IO TOfAaM.

Ton 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
Uucio aBromoOunel, Teic. mWTyk | 84 77 81 79 85 | 102 | 113

CocraBbre TAaONMIly H3MEHEHHS IIPOM3BOJCTBA ABTOMOOWIICH MO CPaBHEHHIO
¢ 2000 1. B mponeHTax.

5%. B tabnure mpencTaBiIeHbl CpeJHEMECSIHbIC TEMIEPaTyphl 3a TepBbIe 6 Me-
csaneB roga B BommeOHoii cTpane.

Mecsibt SnBaps | ®eBpans | Mapr | Anpens | Mait | Uions
Temmepatypa, °C -9 -7 -3 5 11 15

Boruucnure gucnepcuio TeMuneparypsl 3a 9T oiroja. Pesynsrar okpyniuTe 10
JECATBIX.

Bapuanm 2

1. B Tabnuie mpejcTaBlieHa CMETa PACXOJIOB IMPHU IMOKYIKE AJIEKTPOTOBAPOB.
3anonHuTe crojoer « CTOUMOCTDY.

Haumenosanue ToBapa Lena 3a mt. | Kom-Bo | CrommocTts
Jlamma snektpudeckas 5p. 24
Beriksrouarenb 30 p. 15
[Ipenoxpanurens 40 p. 4
Po3serka ObITOBast 35p. 10
CYeTyHK 3IEeKTPOIHEPTUU 620 p. 1
Bcero

2. B moHenenpHUK W BO BTOPHHK MarasuH Ipojai 1o S5 aBroMoOwiel, B cpe-
1y — 6, B uetBepr —4, B mATHUIY — 8, a B cy060Ty — 12 aBromoOmieii. Boraucimre
CpeJHee YMCIIO aBTOMOOWIIEH, MPOJaHHbIX 3a JeHb. [locTpoiiTe MO 3TUM JaHHBIM
CTOJIOMKOBYIO THAarpaMMy «YHCIIO TIPOJaHHBIX AaBTOMOOWIICH IO JTHSIM.

3. Jlan Habop uucen 3; 6; 4; —2; 5; 8. Haiigure cpeaHee 3HAYCHUE U MEHAHY
3TOrO Habopa.

4. Tabnmuia MoKa3bIBacT, CKOJBKO MACCAKHUPOB IMEPEBE3Jia HEKOTOPas aBHAKOM-
MaHUs B KaXKIOM TOY.

230

$ cyan c. 230magenta c. 230 black ¢. 230



®

8 knacc

Ton 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
UYwcio maccaxxupoB, Teic. en. | 484 | 375 | 398 | 467 | 481 | 407 | 442

CocraBbTe Ta0IMIly U3MEHEHUS JIUTSl YHCIIa TTACCAKUPOB aBHAKOMITAHHUH T10 CPaB-
Henuto ¢ 2000 r. B mporieHTax.

5*. B Tabmune npeacTaBlIeHbl CPEHEMECSYHbIC TEMITEPaTyphl 3a 6 MOCIETHUX
MecsIeB rofia B TpuaecsaToM KOpoJieBCTBE.

Mecsiibl Wions | Aryct | Centsiops | Okts6ps | Hostops | Jlexabpb
Temmeparypa, °C | 20 16 11 4 A —7

Brruucnure aucnepcnio TeMIieparypsl 3a 9TH MoJroaa. Pesyasrar okpymmTe 10
COTBIX.

8 knacc
CamocrosiTenbHas paborta 1 no Teme «dnemeHTapHble COBLITUA»

1. Bpocatot oxHy urpansHyio KocTh. [lepeancnnre aneMeHTapHbIe COOBITHS, Oma-
TONPHUATCTBYIOUINE COOBITHIO «BBIMAIIO HEUETHOE YUCIO OUKOBY

2. Hapucyiite B TeTpaau TaOIUIly 3JEMCHTAPHBIX COOBITHH MpHu OPOCAHUH ABYX
UTPATIbHBIX KOCTeH. Bhlaenute B 3TOI Tabmulle 1BETHBIMU KapaHJAAIIaMH 3JIE€MEH-
TapHBIE COOBITHS, OIATONPHUATCTBYIONINE COOBITHSM:

a) Ha 00erX KOCTSIX BBINAJIO YHUCIO OYKOB MEHbIIEE, YeM 3;

0) cymMMa O4YKOB Ha JIBYX KOCTSIX paBHA 7/;

B) MPOU3BEACHHE BBHIMABIINX OYKOB paBHO 12.

3. B ciy4aifHOM OINBITE BCEro TPH JIEMEHTapHBIX coObiTHs &, b u C. Bepost-
HOCTH 3JIEMEHTapHBIX coObITHII & U b coorBercTBenHo paBHbl 0,4 u 0,1. Haiinure
BEPOATHOCTH COOBITHSI, KOTOPOMY:

a) OJIaronpHUsATCTBYET IEMEHTApHOE COOBITHE C;

0) OJIarOMpUATCTBYIOT IEMEHTapHbIe COOBITHS a U C.

4. B maxmaTHOW KOpoOKe JexHT 5 yepHbIX U 6 Oenbix memiek. Urpok, He msims,
BBIHUMAET OfIHY IemiKy. Haiinure BeposTHOCTb TOTO, YTO MEIIKA OKAXKETCS OeNoi.

CamMocrosTenbHasa paborta 2 no teme «BeposaTHocTH cobbiTuii»

1. B ciyuaiinom skcriepumente 17 snemeHtaphubix coObituii. CoObiTHIO A Ora-
ronpuATcTBYIOT 8 3 HHX. CKONBKO 2JIEMEHTapHBIX COOBITHH OJarompHATCTBYET
cobprtiio A? Haiimure BEPOSITHOCTh COOBITHS A, eciu BEPOSITHOCTh COOBITHS A
pasHa 0,32.
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2. Bpocarot ogHy nrpainbHyto KocTh. CoObITHE A— BBITIATI0 YETHOE YHCIO OYKOB.
CoOriTHe B cocTouT B TOM, 4TO BBINANIO YHCIIO OYKOB, OoJbIlce 3. BeIIuImTe BCe
aIeMEHTapHbIe COOBITHS, GraronpustcTByonme coosrtuio AU B. Haiinure P(AUB).

3. Bpocatot ase urpanbHbie kocTH. CoObITHe A—Ha IepBOIl KOCTH BBIMANIO MEHb-
mie 3 oukoB. CoObiTHe B—Ha BrOopol KocTH BbIA)I0 Oojbine 4 04koB. Beimumure
AJIEMEHTapHBIE COOBITHUS, OJIAroNpPUATCTBYIOIINE coObITHIO AN B. OnummTe ciioBamu
3TO COOBITHE M HAHANUTE €TO BEPOSTHOCTb.

4. Co6srtusa U u'V HecoBMecTHBI. HaiinuTe BepoSTHOCTE UX OOBETUHEHHS, €CIIH
PU)=0,3, P(V)=0,5.

CamocTosaTenbHas pa60'ra 3 no teme «HezaBucumble cobbiTUA»

1. Cobprtus U u V HesaBucumbl. Haiiure BepoSTHOCTh HACTYIUICHHST COOBITHS
UnvV, ecmn PU) =03, P(V) =0,5.

2. Cobwmrtust K u L HesaBucumsbl. Haiinure BepositHocTh coObitust K, ecnm
P(L)=0,9, P(KNL)=0,72.

3. Mosnery OpocaroT 1Ba pa3a. Brimmimmre Bce 3iIeMEHTapHBIE COOBITHS TOTO
skcriepumenTta. Cobbitrie A— mepBeiid pa3 Beman open. Cobsitne B — Bropoit pa3
BBINTANa permka. HaliauTe BEpOsSTHOCTh KaKIOTO M3 STHX COOBITHI M BEPOSTHOCTD
WX TIepeceueHns. SIBIAIOTCS U 3TU COOBITHSI HE3aBUCUMBIMU?

4. N3 amuka, rae XpaHsaTcs 5 kenThIX U 7 KpacHBIX KapaHaallel, MpoaaBel, He
DJISA]Is1, BRIHUMAET OJIMH 3a OPYruM 3 Kapanmamia. Haiinure BeposiTHOCTB TOTO, UTO:

a) BCe KapaHJalN OKaXKyTCs JKEeJIThIMU;

0) rmepBble J1Ba KapaHalia — KeNThle, a TPETHH — KpacHBIH.

5*. CiryuaitHpIM 00pa3zoM BelOupaeTcs HatypaibHoe yncio oT 1 1o 50. CoObiTHe
C — BoiOpano vetHoe yucino. Spnstorcst m coObitust C u D He3aBUCHMBIMH, €CIH
coOpiTe D cocrout B TOM, UTO:

a) BBIOpAHHOE YHUCIIO JICTUTCS Ha 7

0) BRIOpAaHHOE YHCJIO JISIUTCS Ha 5.

CamocTtosTenbHas pabota 4 no reme «lMepectaHoBKM K hakTOpHAN unCna»

1. JlomamrHee 3afaHHe MO JUTEPAType COCTOUT B TOM, YTOOBI BBIyUUTH OJHO
U3 TpeX CTHXOTBOpeHUil: «AHuapy», «byps» unn «Bsiora». Muma, Hukurta u Oner
PELIMIIH pacTIpeIeIUTh BCE TPU CTHXOTBOPEHHS MEXITy co00i 1Mo oxHoMy. CKONBKO
CYIIECTBYET CIIOCOOOB ITO CHIENaTh?
2. CKOJIBKO Pa3JInYHBIX MMOCJIEAOBATEIBHOCTEN (HE 0053aTeIbHO OCMBICIICHHBIX )
MOKHO COCTaBUTH U3 OYKB CJIOBa «KHHUTa»?
12!,

3. Berumciure 3Ha4eHUE BhIpAKEHUS: a) S!; 6)1—Ol, B) 3|§!5|.
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4. Haiimure BEpOSITHOCTH TOTO, YTO TPHU TOCIEIHHE IU(PHI CIyJIaifHO BHIOpaH-
HOro Tene(oHHOro HOMepa —3TO HUGPH! 2, 3, 1 B IPOU3BOIEHOM HOPSIKE.

CamocTosiTenbHas pabora 5 no teme «CouetaHus»

1. Boruucnure: a) C2; 6) C3,.

2. B xnacce 20 y4eHUKOB. YUHTENb PENIHII IPOBEPUTH JOMAIIHIOW padoTy y 6
u3 HuX. CKONBKO CYIIECTBYET CHOCOOOB BBIOPATh YUEHHKOB ISl IPOBEPKHU?

3. Haiizute BEpOSATHOCTD TOTO, YTO BCE OYKBBI «a» OKAKYTCS HA CBOMX MECTax,
€CIM CIyYaifHBIM 00pa30M IepeMeIarh U BEICTPOUTH B Psifl Bce OyKBBI CIIOBA «Ka-
paHzanmn.

4. Ha xHIKHOM TToJTKe 6 y9eOHNKOB 1 3 cOOpHHKA CTHXOB. Halfure BeposTHOCTD
TOTO, YTO CPEAN CIyIaifHO BBIOPAHHBIX 5 KHUT OKaXeTcsl 3 yueOHnKa U 2 COOpHHKA.

MNpumepHas KoHTposibHas paboTa
Bapuanm 1

1. B 6apabane morepen 20 ogmHakoBbIX mapoB. lllaper mpornymepoBansr oT 1
no 20. bapabaH BpaiaeTcsi, ¥ U3 HEro BhIMaJacT OfuH map. Haiinure BeposSTHOCT
TOTO, YTO HOMEp IIapa — YeTHOE YHCIIO.

2. B pesynbrare HEKOTOPOTO OMbITA ¢ BEpOATHOCTHIO 0,63 MOXKET HACTYIHUTH CO-
obitue A, ¢ BeposiTHOCTEIO 0,59 — coObiTre B u ¢ BepositHocThio 0,22 — coObiTHE
ANB. Haitnure BepositHOCTh coObITHst AU B. SIBisiercst m cobeitie AU B mocro-
BEpHBIM?

3. UrpanpHyro KOCTh OpocaroT IBakabl. Haiinmure BepoSTHOCTH TOTO, UYTO B HEp-
BBII pa3 BBIMAJCT YETHOE YHCIIO, & BO BTOPOM — 4Hcio, Oomblee yeM 3.

4. B tecte 6 BompocoB. K kaxxaomy BOIpocy MaHO 2 BapHaHTa OTBETOB, W3
KOTOPBIX TOJBKO OJWH BapUaHT BepHBIA. Hailmure BepOsSTHOCTH TOTO, YUTO, OTBEYAs
HayTaJl, YICHUK MPaBIIFHO OTBETUT XOTSI OBI HA OJMH BOIIPOC.

5. B kapmane y Byparuro 5 30710ThIX M 6 cepeOpsiHbIX MOHET. Bce MOHeETHI
OJTMHAKOBBI TI0 (opMe U pasmepy. bypatuHo, He IIsias, BBIHUMAaeT U3 KapMaHa S
MOHeT. HaiinuTe BEpOSITHOCTB TOTO, YTO BCE 9TH MOHETHI — 30JIOTHIE.

Bapuanm 2

1. CioBo «Maremarrkay) HaIHCaId HA KApTOHKE U pa3pe3ali KapTOHKY Ha OyK-
Bbl. bykBbl mepememanu. Haliute BeposITHOCTh BBITALIUTH Haydady KapTOHKY C
IJ1acHOW OyKBOH.

2. B pesysnbrare HEKOTOPOTO OIBITa ¢ BepoaTHOCThIO 0,78 MOXKET HACTYNUTH
cobwiTHe A, ¢ BepositTHOCTRIO 0,34 — cobObiTHe B u ¢ BepostHocThiO 0,12 — cOOBI-
tie AN B. Haiigure BepositHOocTh coObituss AU B. Bepro im, uto codbitne AU B
JlocToBepHOE?
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3. UrpanpHyro KoCTh OpocaroT 1Bakabl. Haiinmure BepoSTHOCTH TOTO, UYTO B HEp-
BBII pa3 BBIMAJCT HEUETHOE YUCIIO, @ BO BTOPOM — YUCIIO, MEHBIIIEE 4eM 3.

4. B tecte 5 BompocoB. K kaxaoMy BoIpocy ITaHO 2 BapHaHTa OTBETOB, W3
KOTOPBIX TOJIBKO OMH BapuaHT BepHbId. Haiinure BeposiTHOCTH TOTO, 4TO, OTBEUYAst
HayraJl, Y4eHHUK JACT XOTs Obl OUH HEBEPHBII OTBET.

5. B Bazouke Ha mkady 4 KOHPETH ¢ PPYyKTOBOM HAYWHKON U 5— C MOJOYHOI.
Bce koH(ETH 0TMHAKOBEI 110 (popMe U pazmepy. Maila JOTSHyIach pyKoil 10 Ba30UKu
U, He TS, BeIOMpaeT 5 koH(eT. Haligure BeposITHOCTb TOTO, YTO BCE BHIOPAHHBIC
KOH(ETbl UIMEIOT MOJIOUHYIO HAUHHKY.

9 knacc

CamocTtosTtenbHas paborta 1 no teme «leomeTpuueckas BepOATHOCTb»

1. B orpeske BC ciyuaiineiv 00pazoM BeIOHpaeTcs Touka A. Haiinure Bepost-
HOCTB TOTO, UTO ATa TOYKA MPUHAICKUT oTpe3ky OM, rme O — cepenmna oTpeska
BC, a M —cepenuna otpeska OB.

2. U3 umcnmoBoro orpeska [2;5] Haymauy BeiOmparoTcst Touku X u Y. Haiimnre
BEPOSITHOCTH TOTO, 4To XL 3, ay > 4.

3. Ha mpsimoyronsHoMm smcte Oymarn pasmepom 10 cm Ha 20 cM HapucoBaH
kBajpar. Ha nuct Gymaru ciryyaiiHeIM 00pa3oM cTaBUTCS TOuka. BeposTHOCTH TOTO,
9TO dTa TOYKAa OKa)KeTCsl BHYTpHW KBajapara, paBHa 0,08. Haifmure mimiHY CTOPOHBI
HapHCOBAHHOTO KBaJpaTa.

4*. B tpeyronsuuke ABC ¢ TymbiM ymioMm B ciydaitneiM 00pa3zoM BbIOHpaeT-
cst Touka M. Touka D — cepenuna meauansl BH. Haiinute BepostHOCTB TOTO, UTO
Touka M IpHHAIICHKHT:

a) TpeyronsHuky ADC; 0) Tpeyronbanky ABD.

CamocTosTenbHas paborta 2 no teme «McnbitaHus bepHynnu»

1. IIpoBomuTcst cepust n3 6 HE3aBUCHMBIX HCHBITaHHH bepHYmm ¢ BeposTHO-
CTBIO ycHexa P = % Haiigure BepOSITHOCTB 3JIEMEHTAPHOTO COOBITHSI, B KOTOPOM

HACTyTaeT cHavyaya 2 ycriexa, a 3areM — 4 Heynauu.

2. CKOIBKO 3IIEMEHTAPHBIX COOBITHH ¢ 4 ycrexamMu BO3MOXKHO B cepuu u3 10
ucnblTauui bepuymnmu?

3. Haiigure BepOSTHOCTH BBIOPOCUTH POBHO 6 opios, 10 pa3 OpocHB MOHETY.

4*, CTpemoK CTpensieT B MUIIeHb. BepositHOCTE momaganus pasHa 0,4. Haiinute
BEPOATHOCTH TOTO, UTO, CIIEJIaB 5 BEICTPEIIOB, CTPEIIOK MOMAIET B MUIIICHb HE MCHEE
2 pas.
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CamocTtosTtenbHas paborta 3 no teme
«PacnpepgenexHne cnyyaHoOn BeNUUUHDBI»

1. CnyuaitHasi BeMUYUHA MPUHUMAET BCC YETHBIC 3HAYCHUs OT —2 10 6 ¢ pas-
HBIMH BEpOSTHOCTSAMH. [loCTpoliTe TaOmHIly pacrpeneNieHus] BEpPOSTHOCTEH 3TOMH
CITy4alHOW BEJIUYHUHBI.

2. IlaTp 4enmoBeK BBHICTPAWBAIOTCS B OYEPEIb CIIydailHBIM oOpazoM. Cpemu 3THX
nsaTepsix B ouepenu ctouT Misan MBanosuu. [loctpoiite pacnpeaenenue ciaydyaitHon
BEJIMYMHBI «UHCIIO JIIOAEH B odepeny, crosamux nepeq Msanom MBaHoBHUEM».

3. B tabnune naHo pacrpeneneHre HEKOTOpor ciydailHoW BennuuHbl X. Haii-
JUTE MPOIYLIEHHYIO BEPOSITHOCTD.

3HayeHue 1 2 3 4 5 6 7 8
BepositHoets | 0,16 | 0,2 | 0,03 | 0,05 | 0,12 | 0,07 0,24

4*, CnydvaiitHas BenMuMHa Z TMpPUHMMAET HaTypasbHbIC 3HaueHHs oT 1 1o 8 ¢

BepositHocTaMH P(Z =K) = g . Haiinure 3Hauenune a

CamocTtosTenbHas paborta 4 no teme
«MaremaTtuueckoe oxxupgaHue U gucnepcus»

1. CaydaiiHas BenWYrMHA TPUHHUMAET BCE HEUCTHBIC 3HAYCHUS OT —3 110 5 ¢
paBHBIMU BeposTHOCTAMU. Halinute ee MaremMaruueckoe OXXKHIaHHE.
2. B rabnuie gaHo pacnpeseneHue ciydaiiHoi Benuunasl X. Yemy pasuo E(X)?

3Hauyenue 1 2 3 4 5 6 7 8
Beposithoets | 0,16 | 0,19 | 0,02 | 0,06 | 0,11 | 0,06 | 0,15 | 0,25

3. UrpanpHyto KOCTh Opocuim 64 pasza. Haiimure matemaTHuecKoe OXHIaHUE,
JMCHEPCHUI0 M CTAHAAPTHOE OTKJIOHCHME CIydaifHOM BeMUUMHBI X, PaBHOH 4HCIY
BBINA/ICHHUS YETHOTO YHCIIA OYKOB.

4*, Ceputo UcHbITaHUN BepHymu mpoBoisT nBaxkabl. B mepBelit pa3 Beposr-
HOCTh ycIlexa Oblila paBHa ;, a BO BTOPOH pa3 BEPOSATHOCTb YCIEXa PABHSIIACH %
B obownx ciydasx ciaydaifHas BeTHUNHA S— YUCIO HACTYIHBIINX yCHEX0B. B kakom
U3 CIIydaeB OXKUAAEMbIH pa3dpoc BenuuuHbl S Oombie?
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MpumepHas KoHTposnbHas pabota
Bapuanm 1

1. Haiinute BepOsSTHOCTh HACTYIUICHUS POBHO 3 ycIieXoB B 8 ucmbiTaHusax bep-

HYIUIA C BEPOATHOCTBIO yCIexa P = %
2. B tabnuie maHo pacnpeAeneHue ciydaiHoi BenudauHbl X. YUemy paBHa mpo-
MyIIEHHAas: BEPOSITHOCTH?

3Hauyenue 1 2 3 4 5 6
BepositHoets | 0,16 | 0,29 0,16 | 0,21 | 0,06

3. UrpanbHyto KocTb OpocaroT oauH pa3. Haiinute maremarnueckoe OXHIAHUE
Cily4ailHOH BEJIMUMHBI «CyMMa KyOOB UHMCIIa BBIIABIIMX OYKOBY.

4. Urpanpayto xocts Opocmwmm 120 pas. Haiimure MaremaTmdeckoe OKAAaHUE
JUCTIEPCHUIO CITYYalHON BETMYHMHBI «UHCIIO BBIMAIECHUIN YETBEPKI.

5*. B xBagpar co ctopoHoi 1 1M BmmcaH Kpyr. BHyTpu kBajapara ciydaifHbIM
o0Opa3zoM BeIOMparoTcs ABe ToukH. Haiinure BeposTHOCTh TOTO, YTO 00€ TOUKH MPH-
HaJJIEKAT KPYTY.

Bapuanm 2
1. HaiinuTe BeposSTHOCTh HACTyIJICHUS poBHO 4 ycrexoB B 9 ucnbiTanusx bep-

HYJUIA C BEPOSITHOCTBIO HEYAAYH ( = %

2. B Tabnuie n1aHo pacrpenerieHue ciay4aiHol BenmuuHbl X. YUeMy paBHa Mmpo-
IIyLLEHHAs. BEPOSTHOCTH?

3HaueHue -3 -2 -1 1 2 3
BepostHoets | 0,17 | 0,28 | 0,1 0,19 | 0,08

3. UrpanbHyio KOCTh OpocaioT omuH pa3. Haiiante mMaremarndeckoe OXHUIaHUC
Cy4yailHOM BEJIMYMHBI «CyMMa KBaJ[paTOB YMCJIa BBHIABIIMX OYKOBY.

4. Urpansuyto kocth O6pocuin 180 pa3. Haitnute Maremarndeckoe OXUIAHHE U
JUCIIEPCUIO CIYYallHON BEJIMYHMHBI «YUCJIO BBINAJACHUN TBOUKNY.

5*. B kpyr paauycom 1 aM Briucan kBanpat. BHyTpu kpyra cirydaiiHbIM 00pa3om
BBIOMpAOTCS 1B TOYKW. HaiiinTe BEpOSTHOCTH TOTO, YTO 00€ TOYKH MpPUHAJJICKAT
KBajipary.
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CnoBapb TepMHUHOB

Bappeanb (oT cnoBa «0o04ka») — eIUHUIIA 00bEMa, IPUHATAS IS He(TH; MpU-
MepHO 159 nuTpos.

Bunom Herotona — Qopmyna aist Bo3BeZeHHs B N-10 CTENEHb ABywWIeHa (OMHO-
Ma) a+ b:

(a+b)" =Cla"n® + Cla™ bt + CZa" 2b? +... +Cha’b".

Haspanue Qopmymna momydriia B 9eCTh BEITMKOTO aHIIIMHCKOTO MaTeMaTHKa cpa
Hcaaka HpioToHA, KOTOPHIM 0000UTHI € Ha Ciaydail IpoOHBIX M OTPHIATENHHBIX
noKasareyeil CTeIeHN.

Bunomuanbubie K03 puuneHTH — K03 dunenTsr B hopmyne OuHoma Heio-
ToHa. Kaxpiit kosdduiment CX spisieTcs unciaoM couetanuii u3 N mo K.

BaaronpusiTcTByloniee 3jeMeHTapHOe cOObITHe. DIEMEHTapHOE COOBITHE,
IIPY HACTYIUIGHHH KOTOPOTO HACTYyMaeT cOOBITHE A, HA3bIBACTCS 3JIEMCHTAPHBIM
coOBITHEM, OJIATOMPUSATCTBYIOMIUM COOBITHIO A.

BeposiTHOCTB —unClIOBast Mepa MpaBaONOA00uUs cOOBITHS. BeposTHOCTh NpUHHU-
MmaeT 3Hadenus ot 0 mo 1.

Boi6op Haymauy (cay4daiiHblii BHIGOP) — BBEIOOp OJHOTO MpEaMeTa W3 HEKOTO-
poro Habopa, IpH KOTOPOM IIAHCHI Ha BEIOOP JTI000TO MpeaMeTa OIMHAKOBEI.

Bri0opka — yacTh Bcelf COBOKYNHOCTH JIIOJICH WM TPEIMETOB, OTOOpaHHas
11 uccnenoBaHus. HampumMep, BEIOOPKOH ABISETCS rpymia H3dupareneit, KoTopyio
OIPAIIMBAIOT JUIS MPEeBAPUTEIbHOTO BBIICHEHUS IIAHCOB KaHANAATOB Ha n30paHue
B [APJIaMEHT CTPaHBI.

Jemorpadus —Hayka 0 3aKOHOMEPHOCTAX W3MEHEHHS YNCICHHOCTH U COCTaBa
HaCeJICHUS.

Jmarpamma — Metof rpaduueckoro MpeaCTaBIeHHs JaHHBIX, KOTOPBIH HCHOMNb-
3yeTcsl Ul HaIIAJHOTO UX OTOOpaskeHusl U cpaBHeHus. Kak mpaBuio, AuarpaMmbl
HE JTAfOT TOYHBIX 3HAUYCHUH, HO JINIIb IPHOIN3UTENBHEIE.

Jlnarpamma KkpyroBasi — quarpamMma B BHJE KpYra, pa3feJIeHHOI0 Ha CEKTO-
pBl. Kaxkaplii cekTop MOKa3bIBaeT, KaKylo OO IIEJIOTO COCTABISCT Ta WM WHAs
BeJMYMHA B Habope NaHHBIX. OOBIYHO KPYTOBBIE AMATPAMMBI MPUMEHSIOTCS IS
n300pakeHHsl COCTaBa HACEJICHMUS, JICTICHUS] SJKOHOMUKH Ha OTPaciy U T. I.

JlnarpamMma pacceMBaHMsI — JUarpaMMa, COCTAaBICHHAs U3 TOYEK Ha KOOPIM-
HAaTHOH IIIOCKOCTH. JlMarpaMmsl paccerBaHMs NPUMEHSIOTCS JUIs U3y4eHHs CBs3el
MEKAY Pa3NYHBIMH XapaKTEPUCTHKAMH, HAIPUMEP POCTOM M BECOM >KHBOTHOTO
u T. A. AGcuucca 1 opAnHATA KaKA0H TOUKH — 3HAUCHUS STHX XapaKTCPHUCTHK.
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JunarpamMmma cTosIdnKoBasi — AuarpaMma, HarIsIHO ITOKA3bIBAIOIIAsi COOTHOIIIE-
HHE MEXJY Pa3IHuHBIMU 3HaueHHUsMH. Kaxgoe 3HauCHHE MPEICTABISIETCS B BUIE
CTONIOMKA, BBICOTA KOTOPOTO MPOHNOPLUOHANIBHA 3TOMY 3HAYECHUIO.

Juarpamma Jiistepa — criocob rpaduueckoro U300paxxeHnss COOBITHI B BUJE
¢uryp Ha mmockoctu. Kaxkmoe cobbiTe n3obpakaercsi HEKOTOpol (GpuUTypoid, mepe-
CeueHNe COOBITHI — O0IIEeH JacThI0 3THX (HUTYp, OOBETUHEHHIE COOBITHIH — 00BeaH-
HeHueM ¢uryp. uarpammbl Diinepa MO3BOJSIOT HAIVISIHO MOKa3aTh CBA3b MEXIY
pasnuuHbIME cOOBITHSIMUA. HecoBMecTHBIE COOBITHSI M300paXkatoTcsl (pUrypaMu, He
UMEIOLIMMHU OOIIUX TOYEK.

Jucnepcust Habopa ymcesa —Mepa pa3dpoca 3HaUCHHUI YHUCIIOBBIX HA0OOPOB (IH-
cI10BOi1 BEIOOPKN). [luictiepcust Habopa paBHa CpeHEMY KBaIPaTy OTKIOHEHUS YHCET
Habopa OT cpelHero apuhMETHYECKOTO 3HAUYCHHS:

@ (X1 — %)%+ (%2 —X)2+ (X3 —X)? + ...+ (¥ — X)?
o .
Jucnepceust cayqaiiHoii BeTMUMHBI — Mepa pacceuBaHus (pa3dopoca) 3HaYCHHUHA
CITy4aiiHOW BEITMUHWHBI, onpenesemMas HopMyIon

D(X) = E(X —E(X))2.
Jlucriepcrio Takke MOXHO BBIUUCIIATH 1O (hopmyie
D(X) = E(X?) —E*(X).

Y mocTossHHOM ciy4yaiiHOW BEJIMYUHBI IUCIIEPCHSI paBHA HYIIO.

JlocToBepHOe cOObITHE — CITydaifHOE COOBITHE, BEPOSITHOCTH KOTOPOTO paBHa 1.
OT0 coObITHE 00s3aTENBFHO MPOUCXOAUT MPH MPOBEACHUH omblta. [Ipumepom mo-
CTOBEPHOTO COOBITHS SIBISIETCSI COOBITUE «BBINANI JTMOO Open, NUOO pelrka» Mpu
OpocaHNM MOHETHI.

CoOBITHE, TPOTHUBOIIOJIOKHOE TOCTOBEPHOMY, Ha3BIBACTCSI HEBO3MOKHBIM.

Jioiim — Mepa mmnsI, paBHas 2,54 cantumerpa. OxuH GyT coctouT u3 12 mroii-
MoB. OxnuH mroiiM paseH 10 nunusM. B mrolimMax u IHHUSIX, HAIpUMeEp, U3MEPSIETCS
Kanubp opyxwus. 3HaMEHHUTas BUHTOBKa MOCHHA Ha3bIBaeTCs TPEXJIUHEHKOH, Mo-
CKOJIbKY MMeeT Kanuop 3 muHuy, T. e. 7,62 Mm. TpexaroiiMoBKa — opy/re, HMerolee
Kamuop Tpu Jroiima — 76,2 Mm.

@DyThl U JIOHMBI — OCHOBHBIE €MHUIBI U3MEPEHUS POCTa JIOJEH, [JUIMH U BBICOT
coopyxennit B CHIA.

3akoH 00JIBIIUX YHce] — cOOUpaTebHOE Ha3BaHUE IPYIIbl MaTEMaTHUYECKUX
TEOpeM, YTBEP:KAAOMIUX, YTO CPEHEE 3HAUEHUE CYMMBI CIIyYalHBIX BEIMYUH MAaJo
OTIIMYAETCS OT CPEAHEr0 3HAUYEHMs MX MAaTeMaTHUECKUX OXKHMIAHUU IPHU Pa3IMYHbIX
ycnoBusix. OCHOBHOE YCIIOBHE — OOJBIIOE YMCIO CKIAIBIBAEMBIX BEIWYNH, OTKYy/Aa
U IIPOUCXOAUT Ha3BaHHUE 3aKOHA.
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Hcnbiranne bepHyJIM —5KCIIEPUMEHT, KOTOPBIN 3aKaHUUBAETCSI OAHUM U3 IBYX
3NIEMEHTAPHBIX COOBITHI: YCIIEXOM WM HEyaadeH.

KomOunatopHast 3a1aua — 3aja4a, CBI3aHHas ¢ HEOOXOAMMOCTBIO Iepeduciie-
HUSI IPEIMETOB MM UX KOMOMHANUIL.

Jlerenaa amarpamMmbl — H300paXkeHNe YCIOBHBIX 0003HAUCHUH C Pa3bsICHEHHS-
MU. JlereHpl Takke OBIBAIOT Y reorpa@uecKux Kapr.

ManoBeposiTHOe cOObITHE — COOBITHE, BEPOSATHOCTH KOTOPOTO B OOBIYHBIX yCIIO-
BUSIX cuuTaercs Majnoi. Ilpumep — BBIUTPBILIL B JOTEPELO.

MaremMaTnyeckasi HrpajbHasi KOCTh — «UACANbHBIN UrPAIbHBIM KyOUK, A

KOTOPOTO BEPOSTHOCTD BBINAACHHS JI000W TpaHu paBHA % MareMaTH4ecKyo KOCThb

Ha3bIBAIOT TAKXKC CHMMCTpH‘IHOﬁ. HaI/IJ'Iqu_II/IM HpI/I6J'H/I)KCHI/IeM K MaTeMaTH4eCKOM
KOCTH SIBJISIETCS OOBIYHAs IpaBUJIbHAs KOCTb.

MaremaTudeckasi MOHeTa — «HUJicabHas MOHETA, KOTOpas magacT BBEPX Op-

1 o o
JIOM C BEPOATHOCTBIO é Bcee cBoiicTBa HaCTOAIEN MOHETBI — pa3Mep, Marcpual,

JIOCTOMHCTBO — JIJISI MareMaTn4ecKoii MOHETHI HECYIIECTBEHHBI. MaTeMaTH4ecKyro
MOHETY €IIle Ha3bIBAIOT CHMMETPHUYHON MOHETOM.

MaremaTnyeckoe OKHAAHUE CIyYaillHON BeJMYHMHBI — YHCIOBas XapaKTepH-
CTHKa CIy4yailHOW BEJTMYMHBI, TIOKa3bIBAIOIIAsl €€ cpellHee 3HaueHue. Maremaruue-
CKOE OXKUJIAHWE CITy4aliHOM BETMYMHBI BEIYHUCISIETCS 10 (hopmyrie

E(X) =X1p1+ %P2+ XsPs+ - .. + Xa P,

IJe i —BEPOSATHOCTb TOTO, YTO X = X;.

MenuaHa 4uc/10Boro Hagopa. Mequana Habopa — 4HCIIO, KOTOPOE XapaKTepH-
3yeT PacroyioKeHHe Habopa Ha YUCIOBOU MPSIMOH.

UroOBl HalTH MequaHy, Ha0Op YHCENT MOKHO YHOPSIOYUTH MO BO3PACTAHHIO.
Ecnu B momygenHoM Habope HEYETHOE KOJIMYECTBO YHCET, TO MEHaHa — 3TO YHUCIIO,
CTOSIIIICE ITOCEPEANHE; SCIHM B TOJyYCHHOM Ha0Ope YeTHOE KOIMYECTBO UHCEIN, TO
MeJUaHa paBHA MOJIyCyMME JIBYX UHCEN, CTOSIIIIUX MTOCEPEAHHE.

Mepa pacceuBanusi (Mepa pa3zdpoca) —u4ucCiOBas XapaKTEpUCTHKA, MOKa3bl-
BaIOIIasl, HACKOJIBKO OJHM3KO K CpeHEMY 3HAYCHHUIO TPYNIUPYIOTCS YHCIIa B Habope
WK 3HAUCHHMS CITyJaliHOH BeTHmIuHBL. Hambosee ynoTpeOuTeapHbIe MEPHI paccerBa-
HUSI — pa3Max Habopa, CpeTHU MOTYIb OTKIIOHSHHMS, AUCTIepCust (CpeqHnii KBaapar
OTKIJIOHEHUSI) U CTaHJIapTHOE OTKJIOHEHUE (apu(METHYESCKUI KBaIpaTHBIN KOPEHb U3
JUCTIEPCUN).

HaunGoubuee 3Ha4eHne Habopa —uuciIo B HaOOpe, KOTOPOE HE MEHBINE, YeM
M000e JIPYroe 4uciio 3Toro Hadbopa.

Hanmenbiee 3HaueHHe Habopa — 4ncio B Habope, KOTOPOe HE OOIbIIe, YeM
mr000€e JIpyroe 4uciIo 3TOro Habopa.
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HeBo3Mo:kHOE cOOBITHE — CITydaliHOE COOBITHE, BEPOSTHOCTh KOTOPOTO B JIaH-
HOM OTIBITE PaBHA HYITIO. HEBO3MOXKHOE COOBITHE TIPOTUBOIIONIOKHO TOCTOBEPHOMY.

He3aBucumble cayuyaiinble BeJuuuHbl. Eciu mio0ble 1Ba COOBITHS, OJHO M3
KOTOPBIX CBSA3aHO CO CIy4alHOW BEJMYMHOM X, a Apyroe —co ciay4yaiHOW Bennyu-
HOM Y, HEe3aBUCUMBI, TO CilydaiiHble BeJIMYMHBI X U Y Ha3bIBAalOTCS HE3aBUCHMBIMHU.

AHaIOTUYHO OMpPEENSIETCS TPOU3BOIBHOE KOIMYECTBO HE3aBUCUMBIX BEIHUNH.

BaxHbIM IpUMepOM HE3aBUCUMBIX BEJIMYUH SIBIISIETCS YUCIIO YCIIEXOB B pa3yiny-
HBIX HE3aBUCUMBIX UCIIBITAaHUSIX bepHymm.

i He3aBUCUMBIX CiydaiiHbIX BenU4rdH X U Y BEPHBI CIEIYIOUINe CBOMCTBA!

1) E(XY) = E(X) - E(Y);
2) D(X+Y) = D(X) +D(Y).

He3aBucumble codbiTusa. /[Ba coObiTuss A m B HaswsBaroTCd HE3aBUCHMBIMH,
€CJIM BEPOSATHOCTh UX IIEPECEUCHUs] paBHA IIPOU3BEAECHUIO UX BEPOSITHOCTEN:

P(ANB) =P(A)-P(B).

Yacto HE3aBUCUMOCTh COOBITUH OOBSICHACTCS HE3aBUCHMOCTBIO OIBITOB, K KO-
TOPBIM OHH OTHOCATCS. Hampumep, HE3aBHCHMEI IBa COOBITHS, OTHOCSIIHECS K
Pa3IUYHBIM UCTIBITAaHUAM bepHymim.

HecoBMecTHBIE COOBITHS — JIBA COOBITHS, KOTOPbIE HE MOTYT HACTYIHUTh B O[I-
HOM U TOM K€ OIIBITE BMECTE (OHOBPEMEHHO). [IpiMepoM HECOBMECTHBIX COOBITUI
SIBIISIFOTCSI IPOTHUBOIIOJIOKHBIE COOBITHSI.

HoMuHanbHbIH Bec U31eusl — BEeC U3ENUsA, KOTOPBIM TOJHKEH NOITYYHUTHCS CO-
[TAaCHO TEXHOJOTHH IPOM3BOICTBA. Bec m3menws MpH MaccoBOM IIPOHM3BOICTBE —
BEJIMYMHA W3MEHUMBAS, [TOITOMY JUIS KaXKJIOTO M3JIETHS BEC MOXKET HEMHOTO OTJIH-
4aTbCsi OT HOMUHAJIBHOTO.

Oobenunenue (cymma) codbiTuii. O0beanHeHreM codbiTnii A u B HasbiBaeTcs
COOBITHE, KOTOPOE MPOMCXOIUT B TOM U TOJBKO B TOM Ciydae, KOrga MpPOUCXOIUT
XOTs OBl OHO U3 coObITH A 1 B.

Opes —oyHA U3 cTOpOH MOHETHI (peBepc). Jpyrasi ctTopoHa (aBepc) Ha3bIBaeTCs
pemnikoif. Beimagenue opia— OIHO U3 IBYX 3JIEMEHTApHBIX COOBITHII TIpH OpocaHun
MOHETBHI.

OTK/I0HEeHHE CTAHJAPTHOE (CpPeIHee KBaAPATUYHOe) —MEPa PacCeUBaHUs, KO-
Topas paBHa apH(OMETUYECKOMY KBaIpaTHOMY KOPHIO H3 AWCIEPCHU CITydaifHOU

BCIIMYMHBI:
o0 =+/D(X)

Ilepeceuenne (nmpousBenenune) codbiTuii. [lepeceuennem cobvitrii A 1 B Ha-
3bIBACTCs CO6BITI/IG, KOTOPOC MPOUCXOAUT B TOM H TOJIBKO B TOM ClIy4da€, Korjga
HacTynaroT 06a cobbitus A u B.
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ITepecTranoBKa — OMH U3 CIIOCOOOB HyMEpAILMH JIEMEHTOB HEKOTOPOTO MHO-
xecTBa. Ecim B MHOXeCTBE N 3IEMEHTOB, TO CYIIECTBYeT N! mepecTaHOBOK 3THX
JJIEMEHTOB.

[IpaBusio ciaoxeHust BEpOATHOCTEH — MpaBUIIO, 110 KOTOPOMY BBIYHCIISIETCS BEPO-
SITHOCTh OOBeAMHEHUs cOOBITHH. [y IByX Mpou3BOIBHBIX coObITHI A 1 B BepHa
dbopmyna

P(AUB) = P(A) +P(B) — P(ANB).

Ecnu cobbitust A u B HecoBmecTHBI, TO (opMmyna mpuHUMaeT Oojee MPOCTOH
BUJL:

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

IIpaBwjio yMHOKeHHsI BEPOSITHOCTEI — IPaBUIIO, KOTOPOE TIIACHT, YTO BEPO-
SATHOCTH nepeceqem/m HC3aBUCHUMBIX COGBITI/Iﬁ paBHa HpOHSBCHeHI/IIO nx BepOHTHO—
CTEH:

P(ANB) =P(A)-P(B).

HpaBl’IJIO YMHOKCHUSA KOM6HHaT0pHOC*HpaBI/IHO, KOTOPOC ITIaCUT, YTO YHUCJIO
nap U3 IByX NpE€AMCTOB JABYX THUIIOB PABHO

m-n,

IIe M—YHCI0 MPEeMETOB IEPBOTo TUIMA, N— YUCIIO IPEIMETOB BTOporo Tuna. Mme-
eTcs B BUJLY, UTO B [Iape Ha IEPBOM MECTE CTOUT IPEeIMET NEPBOro TUIIA, HA BTOPOM —
IpeAMeT BTOPOro TUMA.

AHaJOTHMYHO BBIYHCIIACTCS YHCIO YHOPAZOYEHHBIX HAOOpPOB, COCTOSIINX H3
MIPEIMETOB TPEX, YETHIpEX U Ooiee THIIOB.

IIporuBonoso:xkuoe codbiTHe. COOBITHEM, TPOTHBOIOIOKHBIM COOBITHIO A, Ha-
3bIBaeTCA COOBITHE A, COCTOSIEE B TOM, YTO COOBITHE A HE HACTYNHIO. MOXKHO
CcKa3aTh MHadYe: cOObITHE A HACTYMAET TOIJIa M TOJNBKO TOTJA, KOTJa HE HACTyMaeT
cobbITHE A.

PaBHOBepOsITHBIE COOBLITHS — COOBITHSI, BEPOITHOCTH KOTOPBHIX paBHEI. [Iprme-
POM PaBHOBEPOSTHBIX COOBITHH MOTYT CITy’KHTH PaBHOBO3MOKHBIC DJICMEHTApHBIC
coObITHA. B ombITe ¢ OpocaHneM UrpaibHOW KOCTH BEPOSTHOCTH KaXIOTO U3 3Je-

MEHTapHBIX COOBITHI paBHA :—L, TIO3TOMY BCE OHH PABHOBEPOSATHBI.

PaBHOBO3MOKHBIE dJIeMeHTapHbIe COOBITHS — JIEMEHTAPHBIE COOBITHSA, Y KO-
TOPBIX OJMHAKOBBIE IIAHCHl Ha HACTyIUIeHHE. [IpuMepoM MOXKET CIYXHTb OIIbIT,
COCTOSIIMI B OpOCaHUM MPAaBUIBHON UIPaNbHOM KOCTH. B 3TOM OmbITe 1IECTH 3e-
MEHTapHBIX COOBITHI, M BCE OHU PaBHOBO3MOJKHEI.

Pa3max Habopa — pa3HOCTh MEXIy HauOOJIBIIUM M HAUMEHBIIMM 3HAYCHUSIMH
3TOrO Habopa.
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Pacnpenesienue BeposiTHOCTel — 3aKO0H, 110 KOTOPOMY KaXXIOMY 3Ha9CHHUIO CITy-
YaifHOW BEJTMYMHBI B COOTBETCTBHE CTABUTCS BEPOATHOCTH TOTO, YTO BEJMYMHA TIPH-
MeT 3TO 3HaueHue. PacrpeneneHue sl KOHEYHOH CIyyailHOH BEJIMYMHBI MOXKHO
3aJarh TaOMuIel, TuarpaMMoi Uil GOpMYIIOH.

Pemka —onHa 13 cTopoH MoHETHI (aBepc). pyras cropoHa (peBepc) Ha3bIBaeTcs
opJyioM. Brimagenne pemkn — ogHO U3 ABYX AIIEMEHTAPHBIX COOBITHI TpH OpocaHnu
MOHETBHI.

Cepus ucnbiTanuii bepHyIn — ciydaliHblil DKCIIEPUMEHT, COCTOAIIUN B I10-
CJIEZIOBAaTEIIbHOM IPOBEIEHUH HECKOJIBKUX OTHEIbHBIX HE3aBUCHMBIX MCIBITAHHHA
BepHymu ¢ onHON U TOM e BEpOSTHOCTHIO yCIeXa.

CucremaTuyeckasi OIIMOKA — OTHA U Ta JKE OIIMOKA, BO3HUKAIOMIAS TIPH JIFOOOM
M3MEPEHUH MM HAOJTIOJICHUN U CBSI3aHHAS C HACTPOIKoi nmpubopa. Hampumep, ecim
BECHl HE OTPETYIMPOBAHbI, TO OHH BCE BpeMsI MOTYT moka3biBaTh Ha 10 r Gomslie,
ueM Hano. 3aech 10 r— cucreMarndeckas ommnoOKa.

Eciu cucremarnueckoit omMOKM HET, TO BCE APYrHe OTKIOHEHHS CBS3aHbI CO
CITyJaifHOW M3MEHYHBOCTBHIO W HA3BIBAIOTCS CITyYAHHBIMU OITHOKaMHU W3MEPCHUSL.

CayyvaiiHasi BeITHUNHA — BEITMYUHA, KOTOPAsi IPUHUMACT T€ FIIM HHbBIC 3HAYCHIS
B XOJI€ CIIy4YailHOrO ONBITA O BO3ACHCTBUEM CIlydasl.

CayuaiiHasi U3MeHYHMBOCTb — CIIOCOOHOCTh HEKOTOPOH BEJIWYMHBI MPUHUMATh
pa3MYHbIe 3HAUYEHUs IO BOJIE Cllyyas, T. €. [10J] BO3ACHCTBHEM PazIHUYHBIX 00CTOS-
TEJIbCTB, KOTOPbIE HET BO3MOXKHOCTH HHU NPEIBUAETh, HU U3MEHUTH.

CayuyaiiHoe co0bITHE — COOBITHE, KOTOPOE MOXKET HACTYITUTh B X0JI€ HEKOTOPOTO
OTBITA, @ MOXKET He HAcTynuTb. HacTymuT ciydaifHoe COOBITHME WM HET — AET0
ciyuasi. HeBO3MOXHOE M TOCTOBEPHOE COOBITHS TaKXKe OTHOCAT K CIy4aiHbIM.

Cayuaiinblii BBIOOP — cM. BBIOOp Hayaady.

CayyaiiHplii ONBIT (CAyYalHBIH YKCMEPUMEHT) — MaTeMarnieckas abcTpak-
IIUsi, OIMCHIBAIONIAS PEANBHBIM OMBIT, KOTOPHIH MOXET OKAHUYMBATHCS Pa3INYHbI-
MH CIy4YallHBIMHA COOBITHSIMH. [lo]1 CIydailHBIM OTIBITOM MOYXHO TaKKe IMOHHMATh
HaOJIOICHNE 32 HEKOTOPBIM SIBIICHHEM MHPUPOABI WIH U3MEPEHHE HEKOTOPOH Be-
JUYUHBL (AJMHBI, Macchl M T. 1.). MHOTAa ciay4alHBId OMBIT NMPOBOAAT HaMEpEH-
HO. [IpuMepoM MOXKeT CIyXWTh Jro0as Wrpa WIN JIOTepes, CIIOPTUBHOE COCTS-
3aHue.

CommoJiornyeckoe oociaenoBanue —coop nadopmarmu 06 obIIecTse ¢ MOMo-
IIBI0 OMpOCa CIEeNUAIbHO OTOOpaHHOM rpynmbl HaceneHus (BeIOOpkH). [Tpumepom
COLIMOJIOTHYECKOTO 00CIeJOBaHUS MOXKET CIYKHUTbh MPEIBAPUTEIBLHBIA ONPOC H30u-
pareneid, TECTUpOBaHHUE YYaLIUXCA UM a0UTYPUEHTOB, U3YUEHHUE CIIPOCca U Mpeio-
JKEHUS TOBAPOB.

Coueranue. Jt0060ii Habop K npeameroB, 0ToOpaHHBIX M3 Habopa, B KOTOPOM N
MPeIMETOB, Ha3bIBaeTCs coueTaHneM 3 N 1o K.
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Cpennee Hafopa ymcesJ — cpeaHee apuPMETHISCKOE YHCe 9TOro Habopa, T. €.
UX CyMMa, JEJIEHHAas Ha UX KOJIMYECTBO.

CrarucTHka — HaykKa, MOCBSIICHHAs METOoJaM CHCTeMaTHU3aluu, oO0paboTKu U
UCIIONIb30BaHUsl OOJIBIIOTO KOMUUYECTBA YUCIIOBBIX JAHHBIX. Takue daHHbIE HA3bl-
BAIOTCSl CTaTUCTHUYECKUMM. BakKHBIM NPUMEPOM CTAaTUCTHUYECKUX HAHHBIX MOXKET
CILy>KUTb YUCIIEHHOCTb IPYIIIl HACEJIEHUS CTPaHbl, JaHHbIE O IPOU3BOJCTBE TOI'0 MU
MHOTO BHJA MPOAYKIIUHU, CBEACHHUSI O CIPOCE U MPEATIOKEHUN KAaKOro-1mdo ToBapa.

Teopusi BeposiTHOCTEI — pa3esl MaTeMaTuKy, U3y4YaloIuid BEPOSTHOCTH COOBI-
Tuil. Teopus BeposTHOCTEH pa3pabaThIBa€T METO/bI, C MOMOIIbIO KOTOPBIX MOKHO
BBIYHCIIHTH BEPOSTHOCTH OIHHUX COOBITHIA, 3HAsI BEPOSTHOCTH Apyrux. Teopus Bepo-
ATHOCTEH M3y4yaeT TAKKe ClydaliHble BEJIMUYUHBI U UX PACHPEACICHHUS.

Tounocts u3dmepenus. Ilog ToUHOCTBIO U3MEPEHNUS YACTO IIOHUMAIOT JOMYCTHU-
MYIO OIIHOKY, KOTOPYIO MOXKHO CAEIaTh MpH m3MepeHnu. Hampumep, usmepsis poct
YeJI0BEeKa, FOBOPAT 00 U3MEPEHUH C TOUYHOCTBIO 1O CAHTUMETPA.

[Tox TOUHOCTBIO H3MEPEHUS TaKKe MOHUMAIOT MOILYJIb PA3HOCTH MEXIY Pe3yiib-
TaTOM U3MEpPEHUsI U UCTUHHBIM 3HAYEHUEM BEJIMUMHBI (JUIMHBI, MAaCChI U T. IL.).

Tpeyroabnuk Ilackans (4rCI0BOH WM apu(METHICCKUI TPEYTOIBHIK) — Tpe-
yrojbHas TabJWila, B KOTOPOM 3amucaHbl OMHOMHANbHBIE KOA(MGUIMEHTH (dncia
co4yeTaHuil) C,'j. Kpaiinue uucna B xkaxxaoi ctpoke paBHbl 1. Kaxxnoe yucio BHyTpu
TPEYTONIbHUKA IOJIyYaeTCsl CIOKEHHEM JIBYX YMCElN, CTOAMIMX Haja HUM. Tpeyroib-
HUK Ha3BaH B YeCTh (ppaHIly3cKoro Maremarnka bresa [lackamns, omyOnukoBaBmiero
B 1665 roxy «Tpakrar 06 apudMeTHIECKOM TPEYTOIBHHUKEY.

YpoxkaiiHOCTh 3ePHOBBIX KYJIBTYP —Macca 3€PHOBBIX KyJIbTYp, COOpaHHBIX C
OJHOIO IeKTapa. YpoKallHOCTb 3€PHOBBIX SIBIIAETCS BaXKHOM XapaKTEPUCTHKOH CO-
CTOSIHUSI CEJILCKOTO XO3SIHCTBA CTPaHBbI.

®akrTopuajn. PakTopuaaoM HATYpaJbHOIO YMCJa N HA3bIBAE€TCS MPOHU3BEIEHHE
BCEX HATypalbHBIX YHCEN, He MpeBocxomamux N. Paxropuan yncia N obo3HadaeT-
csnl.

Takum o6pa3zom, I HaTypaabHOTO N (haKTOpHas BEIMHUCISIETCS MO (hopMyre

nN=1.2-3-4....-n.

dakTopuan Hyms 10 ONPEIEJICHUIO MoJIaraoT paBHeIM eauHune: Ol =1, 11 = 1.
Yacrora. [IycTs npu nmpoBeeHUN N CIIyyaiHBIX OMNBITOB COObITHE A HACTYNUIIO

k pa3. YacroToii coObITHsI A Ha3bIBaeTCsl OTHOLICHHE lﬁ<

YucnaenHocts (00beM) BBIOOPKHM — KOJIMYECTBO YHCEN, JIIOJEH, MPEAMETOB B
uccIeIyeMOoi BEIOOpKE.
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Yuciio coueTannii. Yncio pasiudHbIx couetanuit u3 N o K o6osnagaercs CK u
BBIUUCIIACTCS TI0 POopMyIIe

k n!
Ch=o—7-
N ki(n—k)!
Yucsio ycnexoB B cepus ucnbiTanuii bepnysum. BepoarHocts Toro, uro B
pe3ynbTaTe cepur U3 N UCIbITaHUH BepHyin HaCTYIHT POBHO K yCIeXoB, paBHA

P(S=k) =Cop'd™™,

IJ€ P U (|— COOTBETCTBEHHO BEPOSATHOCTH yCIieXa U HEyJauH.

JJieMeHTapHoe co0bITHE — IIPOCTEiIIee COObITHE, KOTOPOE HACTYNaeT B pe-
3yNnbTaTe CIy4alHOro OMbITa. DIEMEHTAPHOE COOBITHE HENb3sl PA3IOKUTh Ha Oonee
MIPOCTEHIE.

JIro60e cOoOBITHE OITBITA COCTOUT U3 HEKOTOPHIX DIIEMEHTAPHBIX COOBITHI B TOM
CMBICTIC, UTO SIBISICTCS X 00bennHeHueM. Eiie roBopsT, 4To aIeMeHTapHOe COOBITHE
MOXKET O1aronpusTCTBOBATh HEKOTOPOMY COOBITHIO.

244

@ cyan c. 244magenta c. 244 black c. 244



OTBeTbl U yKa3aHUSA

K m. 3.
2. a) Ha ¢yrOonbubie Msaun; 0) Ha ceTky. 7. a) i—g ; 0) % 10. a) 130 p.
K n. 10.

5.2)9; 6)9. 6.a)13; 6)13. 11.2)3; 06)4; B)22; 1) 202. 15. ) 6.
18. a) 91 Thic. wein.; 6) (mpubimsurtensHo) 123,33 ThIC. Yen.; B) (MPUOTH3UTENH-
HO) 156,17 ThIc. yen.; r) (mpubnusurensHo) 168,67 ThIC. Yen.

Km 11.

1. a) Menuana 5, cpennee apupmernyeckoe S5; 0) menuana S5, cpennee apugme-
THYeckoe 6; B) Menuana 6, cpegHee apudmerndeckoe 6.

5.a)11; 0)19; B) 28. 6.a)6; 0)6; B) 13.

8. a) (mpubmmsurenprHo) 1143,64; 6) 1113. 9. a) 1164; 6) 1107.

11. a) Menuana 15,45 w/ra, cpennsis ypoxkaitHocts 15,85 1y/ra.

K. 12.
1. a) Menuana 13,5, cpeanee 13,5; 6) meauana 19, cpeqnee 23.

K n. 14.
1.2) 4Z; 6) 42; 8) 65 1) 35 1) 6; ¢) 6.4

K m. 16.

1. a) Cpeanee 1, nucnepcus 2

3’ 0) cpeaHee 2, nUCHIEPCHst g; B) cpeanee 12,

JUCTICPCHS %

2. a) Cpennee 5, nucnepcust 4%; 0) cpenHee 2, qucnepcus 42;

3’ B) cpennee 114,
JUcTiepCus 4%.

3. a) Cpennee 60, nucniepcust 1400; 6) cpennee 18, mucniepcus 126; B) cpen-
Hee —66, mucnepcus 1694.

Km 17.
3. s 1992—1996 rr. 15,68 w/ra, mist 1997—2001 rr. 16,02 1w/ra.
9.49,891.

K n. 26.
2. 9 sneMeHTapHbBIX COOBITHIA. 3. 6 ciocoboB. 4.T1) 8. 6. 1) 16; 1) 1024.
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9. 12 Bo3moxHBIX mmyTei.  10. 8 BosmoxHBIX myTed. 11. 216.
12.2)0; 6)1; B)3. 13.a)1; 0)4; ») 10

K n. 28.

1. a) 1' 0) 0,4; B) 0,89; r) 0,2, mpu 3Tom 0 < p<08 2. 1

7. BepOHTHOCTL Ka)JIOTO 3JI€MEHTapHOTO COOBITHS: a) 7, 6) 16’ B) 10%1

9. %2 10. BepossTHOCTH Ka)KI0TO aneMeHTapHoro COOBITHUS %
. 1
11. 27 snemeHTapHBIX coObITHH. 12. a) 216’ 0) 1506

K m. 29.
3. BiraronpusTcTBYONINX IEMEHTapHBIX coObITHH a) 6; 0) 4; B) 4; T) 2; 1) 6;
e) 12.
5.a)5; 6)5. 7.a)2, 6)2, B)3; 1) 2
8.2)3, 003, B4 N4 n4 ).
10.a)2; 6)1; B)4;, 1)l n)2 ¢)0;, %) 2 3)3, nl 11.8
K n. 30.
1.2) 05 6)06; 8)09; r)03. 2.a)0,6; 6)0,7; B)0,3.
3.2a) 0,011; 6) 0,763; B) 0,249; 1) 0,144; n) 0,645; e) 0,065.
—01- —02 7. )5
4.0,17. 5.P(a)=0,1, P(b)=0,3; P(c)=0,6. 6.a ) 40, 0) 8 B) &
K m. 31.
L@£6ﬁ-);mo 2.2) 2 6) %5 B) 3.
1 1 1 1
4 a) 6) 183 ) 123 ) éa 21) TS, e; § i' a) E’ 6}_ és Bié ) .
10. 3 11. a) 6_4’ 0) 6_4’ )6_4’ r) 64’ x) e e) 64 12. a) PR 0) 6
13.2) 0,2; 6) 0,04; B) 0,04. 14.a) 0,25; 6) 0,375; B) 0,375.
1520 603 » 2 i ni 161 17.08

1 2
18. BepO}ITHOCTB BBIUTPBIIIA TIPOXOKETO 7, BEPOATHOCTH BHIMTPHINIA UIPOKA .

3
1. 1
19. a) 12’ ) 12: ) 2: 1") é
KI[. 32.

a)06 6)015 B) 0,87; 1) 0,5 m) 1—p. 4.a)Her; 0) na.

11. 11 .
6)%ﬁug)nﬂhilwmﬁNA
8.a) 1

5. .3
16’ 6) 16’ B) 15 Vg

246

$ cyan c. 246magenta c. 246 black c. 246



®

OTBeTbl U yKa3aHHUs

K n. 33.
2.13. 3.a)2;, 6)4; B)10.

7. a) P(AUB) = %; 6) P(AUB) =1; ) P(AUB) = 1; 1) P(AUB) = %
8.2a) 28; 0)43; B) 11; 1) 60.

9. B) «Xots1 ObI Ha OJTHOM U3 KOCTeH Bhimana 1»; 0) % 10. 1) g 11. 1) %

K n. 34.
1. Bo Bcex myHKTax OTBET % 2. 6) «Ha mepBoif KOCTH MEHBIIIE TPEX OYKOB, &
Ha BTOPOI — OOJIbIIEe YETBIPEX»; B) % 8.a)4; 6)6. 9.a)2 0)4.
12. a) ; 0) ;
A B A B
r)
A B
K m. 35.
1. 6) % 2.8) 2. 3.2)06; 6)07 8)2-a-B; 1) (atb)
K n. 36.
1.2)1;, 6)0,8 2.a2)05; 6)03 5.a)046; 0)054. 6.2a)0,37; 6)0,63.
K m. 38.

1.a) 0,24; 6) 0,08, B) af—oa—P+1. 2.a)06; 6)04; B)[B; 1 1l—a0.
3.a) 0,12; 6) 0,012; B) afy. 4.a)0,2; 6) 0,6; B) Of.
11. a) 0,04; 6) 0,008; B) 0,00032. 12. [Tpubmusurensuo 0,00009.

13. a) (Ipubmmsnrensro) 0,13; 6) 0,38. 14.a) = ; 6) 3%
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15. (Ipubmmsutensuo) 0,132.  16. B) P(A) =

17. (Ilpubimsurensho) a) 0,102; 6) 0,014.
18. (ITpubimmsurensho) a) 0,022; 6) 0,052; B) 0,039; 1) 0,052.
19. (ITpubmusutensHO) a) 0,556; 6) 0,278; B) 0,093; r) 0,015; m) O.

20.2) £: 6) 6% 21. 2i4.

Al

,P(B)=% P(ANB)= %

22°
22. (ITpubmusurensro) a) 0,257; 6) 0,322; B) 0,164; 1) 0,257.

23. a) %; 6) 1&6; B) %; r) % 24. 2) 0,0025; 6) 0,9025; B) 0,0975. 25.0,7.

26. a) Vrasanue. Tlpu perrennn 3anaun 9 a) (c. 130) mokasano, yro P(AUB) =
=P(A)+P(ANB).

Torna P(ANB) = P(AUB) — P(A) = P(A) + P(B) — P(ANB) — P(A) = P(B) —
—P(ANB).

CoGbitust A u B neszaBucumsl, nostomy P(B) — P(A)P(B) = P(B)(1—P(A)) =

= P(B)P(A), 4to u tpe6oBanoch 10Ka3ars.
6) Vkasanue. TIpuMeHUTE pe3yIIbTaT, MOTYICHHBIH B II. @), K JTaHHBIM COOBITHSIM.

K m. 39.
1.a) 32; 6) 18; B) 180. 2.a) 160; 6) 252; B) 1365. 3.55. 4. 10000.
5.1331. 7. 11 mansuuxoB u 12 gesouex. 8.11u 13.

K n. 40.

5. a) 5040; ©) 120; B) 720; 1) 3.

6. a) 60; ©6)42; B) 90; r) 100; n) 105; e) 220.

7. Vkazanue. BelliucaB AenuTeNn, NIepecyuTanTe uX sl camoInpoBepku. Beero
JIOJDKHO TONTyuuThes a) 8 nenuteneit; 0) 16 nenureneii; B) 30 menurenei.

K . 41.
1.0,006. 2.a)0,729; 6)0,729; B) 0,512; r) 0,343,

. . . 1 . 1 1
3.a) 0,344; 6)0,59; B) 0,76; r) 0,87. 4.a) 3628800° 0) 3628800° 5. 750"
1 1 1 1 1
755 850 % pmo %6 M B0

12. Vkasanue. EnuHuIly MOXXHO TIOCTaBUTh Ha OJHO U3 YEThIpex MecT. Ymcio
7 MOXHO IOCTaBHUTh Ha OJHO M3 Tpex ocraBmuxcs. Ilomyuaem oOmiee umcio Ba-
puanToB: 12. DTH BapuaHTHl KOMOWHHPYIOTCS C BapUAHTAMH PACIIOJIOKCHUS IBYX
ocraBmmxcst mudp. Kaxnmas mudpa BeiOMpaercss ogHa U3 8, MOITOMY CIIOCOOOB
BBIOpaTh ocTaBIMecs ABe MUPPHI Bcero 64. Torma obIiee YUCIO TOMYCTHMBIX KOM-
Oounarmii 12 - 64 = 768. YToOB! NOJTYYHTh HCKOMYIO BEPOSITHOCTD, HY>KHO Pa3/ieiuTh
MOJyYeHHOE YHCIIO Ha 00IIee YUCIO BO3MOXKHBIX KOMOWHAIMIA U3 YeThIpeX Hudp.
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K m. 42.

1.a)4; 6)10; B)21; 1) 5; n) 84; e)56. 4.50. 5.50.

6. a) 36; 6)15; B) 35; r)252. 7.210. 8.35 9.376992. 10.13983816.
11. a) 184756. 12.a) 53130; 6) 177100; B) 53130. 14. 126.

K"l' 43. 1 1 1 1 1
L 56° 2. 13983816 4'50' 5. 184756 6.2 )10’ 6) 35’ )70; ) 31824°

7. (ITpubnmusutensHo) a) 0,024; 6) 0,21.

8. Vkazanue. 3agauy MOXHO 0€3 Tpylda peLIUTb TOJIBKO C IOMOIIBIO IIpaBHiIa
ymuoxeHus. [loctymum unauge. Ilycts mmdpsr 1 u 2 «aepusiey, a nudps 3 u 4 —
«Oenbiex. Toraa 3agada hopMynupyeTcs mpolie: 4eMy paBHa BEPOSITHOCTb TOTO, YTO,
paccraBuB JiBe «Oenble» U JIBE «4YepHBbIe» LU(PHI MPOU3BOIBHBIM 00pa3oM B DS,
MBI TTOJTyYUM JIBE «Oelbie» MuQpbl B KOHIE?

11
Omeem: C} =5
10, S0 . 0,24

20

c3c2
11. (ITpubnuzurensHo) a) 0,264; 6) 0,736; B) 12 ~ 0,022; 1) C1:25C3 ~ 0,22.

15 15

12.9) & = g5 O) CSC31, B) 6(5:;631; ) 1%. 13. Cg—%sz,lS?.
K . 44.
1.05. 2.2)05 6)025. 3.7 4.2) % 6) 3; )2(n+m)
5.0 %6 %5 w2 6026 %2 7.9 2061,
8. (ITpubnusurensuo) 0,97.
E:jfﬁ)g- B)0; 1) 2; m) 2; ) 0. 2.2) % 6)2; B)2; 1) &

3 V3 VS Uy Vg U 3 Uy Ve
3026t 400l saliglnind 6L
K n. 46.

1.2) 0,5 6)0,3; B)0,3; r) 0,1, n1)02 ¢)0,8; x)1; 3)0.

.a) 0,25 6)0,7, 80,7, 10,1 101, e)1; x)0; 3)0;, n) L
.a)05 6)0,7, 8)08; r)0,7; m)0,1; e)0,7; x)0,5; 3)0.
.a)0,25; 6)0,12; B) 0,12; 1) 0; /:[)06.

RO S E AP O]

n A WKN
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6.a)05, 6)05; B)O05; 1) 0; 105 e) 1

1. 1. 1 . . 5
7.2) 5; 6) 3 B) 5 89 0,1; 6) 0,35, B) 0,05. 9. g 10. ) 45, 6)
11. a) 0,1; 6) 0,35; B) 0,575.
K m. 47
. 8 1 315' 314
4. a) ; 0)0,98; B) -; 1017 5. 530 0 3 )16’ B) i r) a6
K n. 48.
2.2)28; 6)28; 5)56; 1)56. 3.2) L 6)10; ) 35; 1) 84 1) Ci="""DN=2)
5.a)4; 6)6; B)8; 1) 11, m) m.
6. Viasanue. Tlonbsysicy popmysoit CK = kl(nnilk)w cpasuute uncina Cé n Cls.

7.2) C2+C3 6)C0+Cr4+C2+C3+CH+C> B) CH+CE+CY; 1) Ch 3+
+FCPHC G MGG PO G @ G PO

8. a) 134; 6) 134.

K m. 49.

3

todokalnl 20kl nS nZd yliof

3. (HpH6nH3HTeJILHO) a) O 054, 6) 0,00064; B) 0,402; r) 0,000021; x) O 201;
e) 0,335.

4. a) 0,1792; ©) 0,5248; B) 0,8704; r) 0,9744.

5. (ITpubnuzutensHo) a) 0,165; 6) 0,041; B) 0,79; r) 0,539.

7. (ITpubnuzutensHo) a) 0,056; 6) 0,526; B) 0,922. 8. %

9. (ITpubnuzutensHo) a) 0,054; 6) 0,193; B) 0,9998; r) 0,997.

10. (ITpubmusurensuo) 0,077.

K n. 50.
3.a) 0; 10; 50; 6) O; 10; 50; 20; 60; 100.

K m. 51
7. a)
9. 21.

K n. 53
1a)4

2: 6)004. 8.2)0,23; 6)047; ) 0,9 1) 053 1) 047; ¢) 0,77

. 1 19 2
6)-002 »)0. 2.0. 3.0. 9.1 10.a)4%; 6)22 11.5%

72’
K m. 54.
1.a) 17,5; 6) 24,5; B) 350; 1) 35k. 3.2a)7, 6) —3. 4.a)6p. 5.25.
6. ) g; 6)2

36°
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K n. 57.
1. %1 2.p—p? 3.2)3; 6)4 4.a)24; 6)66. 7.a)4 6)4

8.2)27; 0)3; B)48; r) 12, n) 27; e) 75. 9. 5%.

K m. 58.
1.10. 3.a)40; 6)20. 4.4. 5.045.

K n. 59.

1. ucniepcus paBHa 23,04; crangaptHoe oTkiionenue 4,8. 2. a) 3000; 6) 1875.

3.a) 21; 6) 210; B) 525.

4. D(S = :ZL{ N mpu p = % Vkaszanue. D(S) = np(1— p) = n(p— p)2. Paccmor-
pute kBanpatnunyto Gynkimio f(p) = p— p? u HaiiauTe ee HauGobIIEE 3HAYCHHE
Ha otpeske [0;1].

K n. 64.

1.6)4,6,4,1; )5, 10, 10,5, 1; r) 6, 15, 20, 15, 6, 1.

2. Vkaszanue. 3anvimre npasusio Beraucienus CK B Bue

-(n=1)-...-(n—k+1
G = M=ok

W 3aTeM YMHOXXBTE YHCIIUTENh U 3HaMeHarenb Ha (N —K)!.

K n. 65.

3.1) u 4. 1) Vrkazanue. CHadana packpoiTe CKOOKH M PACMOJIOKUTE cllaracMble
1o yOBIBaHHUIO CTEMEHEH a M 3aTeM BOCIONb3ylTech dopmynoli bmHoma HproToHa.

5.a)n*+m" 6) (a+1)% B)x—2

6.2)3; 0)1;, B) —3, —1

7.a)1;, 6)1;, B) 5.

14.a) 3; 6) P>+ 7.

15. a) Vkaszanue. B popmyne 6unoma Hetotona nonoxure a=b=1; 6) Vxaza-
nue. B popmyne 6unoma Herorona monoxkure a=1, b= —1.

K m. 66.

4. B) 19900; r) 4950; e) 2003.

5.B) N=7; r) He cymecTtByer; A1) N=9; x)Nn=12; 3) n=37.

10. Vkazanue. Bocnonesyiitech (opMynoii cyMMBl MEPBBIX N YICHOB apugpMe-
THYECKO# TIporpeccuu 1 Gopmymnoit s C2.

11.a) 1; 6) 25; B) 100; r) 100; n) 25; e) 1; x) C3, = 252.

12. Yucno crnocoboB BBIOpaTh N MIOKOIAJO0K, M3 KOTOPHIX POBHO K Imokosna-
1ok ¢ opexamu, pasHo (CK)2. Beero cymectsyer CJ croco6oB BeIGpaTh N IIOKO-
JaJI0K.
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K n. 67.
7. Vkazanue. llycts p—npoctoe uncio. Yncnaa B COOTBETCTBYIOIIEH CTPOKE Tpe-

k__pt - (p-D)!
yromka [ackarst pasis Cf = 1 T

J0Ka3aTh YTBEPKICHNUE HY)XHO BOCIOIB30BaThCsl TeM, uTo 3HameHarenb K!(p— K)!
Y MPOCTOE YUCIIO [P B3aUMHO MPOCTBHI.
8. Vkazanue. Pacnonoxxure mapukyu B BUJE TPEYTOJIbHOW MUPaMUIBL.

',rz[ekzl,...,p—l.‘{T06H
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