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NMpepucnoeue

Y70 Takoe cTaTUCTUKa W KaK OHa CBfi3aHa C TeopMel BEepOATHOCTEWN

Hayxka, xoropas sanumaerca cnocobamm cOopa, oOpabGorkm um npejacrapieHuda Goablimx
MAaCCHBOB JAHHBIX, HA3LIBAETCHA CTATHCTHKOW. JTO HA3BAHWE BIEPBBIE MCIOJB30BAJ HEMEIl-
Kknai yuénslii Fordpuag Axensanb. CHoBO <«CTATHCTHKA® MOPOHCXOAHT OT JATHHCKOTO CJIOBA
status — «COCTOSAHHE, NOJIOKeHHE Belleids.

Hennasa ynpasnsTe asromMoOmieM, B KOTOpoM NpHOOPEI NMOKA3BIBAIOT HENPABAY HWJIH BO-
Bce He paboraror. TowHO TAK e HEBO3MOXKHO YIPABJATH TOCYAAPCTBOM, TOPOAOM W OasKe
MIKOJION, ecJIM HET JAOCTOBEPHOH CTATHCTHYecKOH WHGOpMAaIWH.

CraTHCTHKA HY)KHA HEe TOJBKO JJIA yOpaBileHHA. Bce JIOAH CTAJIKHBAIOTCA ¢ MeAHIIHH-
cKkuM OOCHyKHMBNHHEM, MNOJL3YIOTCH yeayraMu OGaHKOB, TPAHCHOPTOM, J[AEJIAIOT MNOKYIKH
B MmarasuHax. B mamem mHpe, KOTOpPBII CTPEMHTENLHO CTAHOBHTCH NHQPOBLIM, CTATHCTH-
YecKoe MBIIJIEHFE JIAeT YeJIOBEKY NPeNMYIecTBO Mepej TeM, Y KOro CTATHCTHYeCKHH Kpy-
rozop He pas3BH1. Emeé ay4me, ecjqHd CTATHCTHYECKOE MBINLIEHHEe MOJKPeIJIeHO 3HAHHeM
MaTeMaTHKH.

B Poccun cb6epom m o6paGoTKOM CTATHCTHYECKHMX JaHHEIX saEumalorcs [lenrpanbHbiil
0aark Poccmitckoil Pepepanun, llencumonnwni dona Poccniickonn Depepannn, MUHHCTEPCTBA
H BepoMcrBa. IInam cbopa crarHcTHYecKHMX AaHHBIX (PexepasbHBbIN NJIAH CTATHCTHYECKHX
pabor) paapaGateiBaer PegepanvHas cayxkba rocyaapersensoit cratucrukun  (Pocerart).
OdpuuuanbsHas cTaTHCTHYECKasds HHMOPMALIHMA JOCTYIHA KAXKAOMY.

CaMbiM MacmrTabHBIM CTATHCTHYECKHM HecaeAoBanHeMm saBasgercs Beepoccmiickasi nepe-
ONHUCch HaCEeJIeHHdA, 0 KOTOpPOM Bbl HaBepHAKa cabimanu. PenepansHan cayxba rocyaap-
CTBEHHOH CTATHCTHKH co0HpaeT M CHCTEMATH3HDPYET He TOJILKO CBEAeHHsA 0 YHCAeHHOCTH

Nuarpamma 1. Jecars KpynHelmHX MeTPONOJHTEHOB MHpa
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HaceJIeHus, HO M O ero JOXOAax M pacxojax, ypoBHe oOpazoBaHusA, 00 3KOHOMHKe M TpaHC-
nopre, 0 MeAMIMHCKOM OOCHAYKMBAaHMH, 0 MarasuHax u kKade, 0 TOM, CKOJNBKO MBI Pacxo-

AyeM BOALI H 2JIeKTposHepruu, OGenamHa M rasa, — 000 BCEM, YTO HYIKHO 3HATH, 4YTODEI
NIAaHHPOBATH JKH3HL OrpPOMHOI cTpaHsl. OueHL BA)KHO 3HATH, KAK BEJETCH CTPOHTENILCT-
BO — Kak OwICTpO pacTeT KOJHYECTBO JOMOB, KAKOE JKHJIBE IOJb3YVeTCA HAHOOIBIINM

CHOpocoM ceiflyac m Kakoe OyJAeT HYKHO 4Yepe3 HeCKOJbKO JIeT.

Basuo He Toabko cobparh uupopmanmio. HymHO yMeTh CPABHHBATL €€ ¢ AHAJOIHYHBI-
MH JAHHBIMH O Apyrux crpaHax. Emé sasknee HabmofaTh, KAK MEHAKTCA MOKAZATENH —
IJIOTHOCTE H{CEJIeHHSA, 3aHATOCTh, JAOXOAbI, KAK VyUYaTCAd MKOJLHHKH, KAK pa3BHBAETCH
Tpascmopr. Ha amarpamme 1 BMAHO, KAK 3a CeMb JIET NOMEHSAJICA COCTAB JECATH KpPYIHei-
MIHX MeTPONONHTEeHOB MHpPA H KAK BBIPOCAA NPOTAMKEHHOCTh JHHHH.

BeJHUHHBI, KOTOpPbIe H3VYAET CTATHCTHKA, H3MEHUHBLI — MNOABEPIKEHBI CAYVUAIHBIM KO-
nebaarAM. MeHAOTCA Kypchl BaJdiOT, HNeHbl Ha HedTh W ras, TeMOepaTrypa Bo3Jlyxa Ha
yaune. Jlaxke B MIKOJBHON JKH3HH MHOKECTBO M3MeHYHBBIX BeauuuH. Hanpumep, koamye-
CTBO MKOJNbHAKOB, MPHCYTCTBYWIIMX B KJacce, MeHseTcA JAeHb oro AHA. Kamasiil aeHsb
OJ.'[HH H TOT ¥e INKOJBHHEK TpﬂTK'l' Ha ﬂﬁpOI‘y OoT AoMa OO0 INKOJbI paaﬂoe Bp'EMH — HeMHO-
ro Gonbille HI W HEMHOTOD MeHBIIe, YeM HAKAHVHEe.

Yrobel cTaTh HACTOANECH HAYKOH, HPABHJIBHO OIMCBIBATH, 00BACHATE M NPOrHO3HMPOBATH
H3MeHUYHBbLIE WBJIEHHS, CTATHCTHKA HYIKIAETCA B IOMOIIH MaTeMaTHkH. Paajnen mareMaTH-
KH, H3YYAOmHil caydaiiHbie fABJICHHS, HA3LIBAeTCHA TeopHell BepoatrHoctei. Onmpascs Ha
MATEMATHYECKHE 3AKOHBI BEPOATHOCTEH, CHENHAJIHCTHI-CTATHCTHKH MOT'YT He TOJBLKO COOH-
pPaTh [AaHHBEIE M BEIBUTATE NPEANOJOMKeHHSA, HO W NMPOBEePATH MX, a TaKXKe JeJaTh JOCTO-
BE€PHBI€ BRIBOALI H MOJIe3HbIE MPOrHO3BI.

Bel HauMHNeTe M3y4YaTh CTATHCTHKY H TeOpHI0 BeposTHocTeii. Bel yBuamuTe, Kak mare-
MATHKA MNOMO/AeT MOHATH MHOTHME CJ0KHBIE H H3MeHUYHWBbie ABJIEHHA NOBCEJHEBHOM KH3-
HH. BaM mpuroaATcs Bce MAaTEMATHYECKHe 3HAHWA: W TO, YTO BHI YK€ 3HAeTe, W TO, 4TO
BAM ENé TOJIEKO NPEJCTONT Y3HATH HA YPOKaxX aaredpsl H NeoMeTpHH.

Yenosable 0003HAYEHHA

® Bonpocst @ Cnpaska, KOMMeHTapuil

Onpeagenenue @ Henonsayitre KAJNBKYISTOD

Tabnunel Ana 3a00JIHEHHA,
IIPEI[(}TBBJIEHKI:IE Jana-
9yax, MOKHO CKA4YaTh IO
QR-kony

r J Hauano u okoH4aHue MaTepHaJia [OBBIIIEHHONH CJ0M¥HOCTH

120 3Bajganue NOBLIMIEHHOH CI0KHOCTH
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NpeancraeneHune
OaHHbIX

Y106b1 YynopsaoumBaTh Bonblive mMaccuBbl AaH-
HbIX, MCNONL3YIOT Tabnuubl. B Tabnuue ropasno
nerye wuckats MHpopmauuio, 4em B 0ObIYHOM
TEKCTEe, NOTOMY 4TO B Tabnuue kaxaoe 3Hadve-
HUEe HaxoaMTCH B CBOEn f\4Yenke, a oaHopoa-
Hble CBEAEeHWs CrpynnupoBaHbl B oaHOW rpade.
Ecnn paHHblie noaxoaswwvm obpa3om nomeule-
Hbl B Tabnuuy, TO0 mx ynoOHO cpaBHMBATL.

Ona HarnagHoro npeacrtagneHnsa oO6bMHO wUC-
nonbL3ylT rpaduyeckue cpeacTtsa, Hanpumep
amarpammbel. B otnuuue ot tabnuu, awarpam-
Mbl HE NepenalnT 3HAYeHUs TOYHO, 3aTo NO3BO-
NAT CpaBHUBATL BENUYMHLI HA Ma3. Bam 3Ha-
KOMbl CTONBUMKOBBLIE W KPYroBbie Auarpammbi.
Kpome Hux cylecTByloT aemorpaduyeckue aua-
rpaMmmbl, NenecTkoBble aAuarpamMmmbl ¥ MHOXECT-
BO APYrux.

1 Tabnuusi

2 YnopsgoumBaHue AOaHHbIX
M nouck nHdopmaumm

3 Moac4eéTbl U BbIMUCNEHUN
B Tabnuuax

Cronbukoebie gaunarpaMmmabi
S Kpyroesie auarpammibl

6* BospacTHO-nonosbie gnarpamMmmbi



Tabnuubli

Tabamua — npocroit H yao6HbII cnocob ynopagouuTk ganHbie. C HexkoropbiMH Tab-
JHUIAMH BhI YKe 3IHAKOMB € HAYANRHOH TIKOMRL. 10 TAGTHITET CHOMOHWNS W YMHOKeRHS.
Tabnmunel cOpaAkeHuA maronoB. TabaunaMu ABAAKTCA paclHcaHHWEe YPOKOB, CTPAHMIILI
MKOJBHOMNO AHEBHHKA, OIjlaBJIeHHE _Y"-IEGHHRR..

TocypapeTEeHHbIe B KOMMepUecKue cay:KOsl perynapHo cobfupaior ofHIMpHBIE CBeJeHHSA
06 obmecTBe @ okpykameld cpege. JTH AaHHBIe 00BMHO OYODAHKYIOT B BHAe TabimI.

PB,OCHOTPH‘\! npuMepsl rabaun, HAYUHUMCA COCTABJATE HX M H3BJEKATEL M3 HHX HH(pOD-
MAaIHIo.

ITPHMEP. B ob6pasoBarenbHOM IeHTpe OBLJI c/eJJaH PEMOHT, H B HavaJe ydeODHOro roga
PYKOBOACTBO [eHTpa nopyuwio corpyanune Enene cobpars 3aABKH Ha HOBYI mebeas or
Bcex nabGoparopmii u otgenoB. Enena npunnmaer zaasku no CMC u no anekrpoHHOl mou-
Te. B TeueHne ABYX AHEH OHA NOJYYHJIA HECKOJILKO 3aABOK.
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8 GubnuoTexy HyxeH Wwead ans

bie
opexasl, 5 cronos 1 10 crynses. da. Ewe namMnbl HacTonkH
ELLE Mbl XOTHM 2 TYMBOuKI KHVXHIX IWKBIBH:

TABNBHO
Hy*Hbl ~ B WTYK. VAnu 9TO HyxHO OTA
€ ALMKAMMA.
MRS aaxaauaarh?
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@ B Newa, 310 CHOBA GUONMOTEKA.
310 Anexceit. B 201 komHarty WMaeunuTe, vam 10 cTynses He
HyxHO: 3 pabouux cTona, 3 HyxHO. HyxHO Tonsko 8. Ho

TYMBOYKK C AlMKkamm, 2 3aT0 Mbl XOTUM ELLE OOHY
KHIKHbIX Wikada. A MOXHO eLle TymGouky. TOXE C ALMKamMm
wkac ans opexas? Ewe
NPOCAT MANEHbLKMA KPYrNbiA
CTONWMK AN KodemalluHbl, HO
ato we obnsarensHo

Q

s Mbl XOTUM MaNEHBKWIA

- | amBanuvk. Opanxesniit. Ham

Subject Nag onmmn ELUE HYXHO 2 KHUXHLIX Wwikada,
"UvIOro omena 3 CTyna v O[HO Kpecng

Ewe 3 paboumx cTona,

:':a"‘c':,“eﬂa MPOCKAM Oparxessiii anaay. sempoonse s ilcapi
sy MOM D1ene Ham HyXeH 3enémumi. i
ﬂgaua *GaGPIT, YTO 4 Namnel - mHorg i

BaiATe TONLKO 3 namne Kynum, i

S AfU~Cing

———— Send
—

JlanHble MOCTYNAOT B pa3Hoe BpeMs, YTOUHAIOTCSH, MeHslorca. Beé aro Tpyamo samom-
HUTH ¥ HeynobHO xpaHuTh B pasHbiXx mecrax. Hyxkuo cobpars Bce cBeiedusi B ogay Tabinu-
ny. Enena mcnoassyer anekrponnyo Tabnuny. Ona ye noacumraza ¥ BHeCHa B Heé,
CKOMIBKO HYHO paboumx crosos (pumc. 1).

E—
6 FMABA 1.



IIpm sToM 4WacTh WH(MOPDMANWH TMOTEepAHA: B TAOJAWIE MBI Hé BHAWNM, CKOJIBKO W KAKOH
mebenn 3akasblBaJIM pasHble otnensl. Ho ceiiuac sTo He BaskHo. ImaBHoe — coOpatb 00-
muii sakas. Tabnuuy MOKHO paclIMPHTL: YKA3aTh LeHbl M OOACYHTATE ODIIVIO CyMMY, KO-
TOPYIO NPHAETCA 3aTPATHTH HA HOBYI0O Mebesb.

® Bonpocei

1 Kakas vrdopmaums, HyxHas ans npuobpereHus u paccraHoBku mebenu, He Bowna
B tabnuuy Ha pucyHke 17

A B C

1

2 HawmenoBaHwe Konu4ecTso
3 1 Cron paGo4uia | 11 .|
4 2 LWkad ana opexas

5 3 Cmyn

6 4 Kpecno

7 5 TymbGo4ka ¢ Sumkamu

8 6 KruxHuii lukad

9 7 HactonbHas namna
10 ManeHbknii KpYrisia CTon

1

w0

JeneHbit nMBaH

Pucyrnok 1. 3akaa mebenn

2 NpueeauTte npumepsl Tabnuu, KOTOPbLIE Bbl BUAENW Ha yNUUax, B TOProBbiX LEHTpax,
Ha BoOK3anax, asToOyCHBIX CTaHUMAX WK B asdponoprax.

@ 3apnaun

1 Ilepeueprure Tabimuny u3 pucyHKa 1 B TeTpajb W 3alOJHUTE €€ J0 KOHIA.

2 Kaxawii aens asrofyc nenaer TpH peiica OT KeNe3HOJOPOKHON CTAHIIMH B I10CE-
JoKk — 7myaa n obparmo. Ilepsniii peiic ornpasiasercss oT cTaHIMHM yTpoM B 8 ua-
coB 32 munyrtel. Ha gopory or cranngum ao nocénxka asroGyc Tpatut posHo 30 mu-
HyT. Takoe e Bpemsa aBToOyc TpaTHT Ha 0OpaTHBLIH nyTh. Ha KOHEUYHBIX OCTAHOB-
kax astobyc posHo 10 MuHYT KAET DacCaXKMpPOB W ornpasiaserca obpaTHO.
CocraBpTe pacnucaHHe ABH3KeHHA asrobyca nmo obpasny (raba. 1).

Tabnuua 1. Pacnucanue ABHAEEHHs ABTOOYCOB MO MapPHIPYTY

«Cr. Beaomombe — mnoc. Haroproes.
Exennesno ¢ 25.04.2022

Bpemsa ornpaBieHHs OT KOHEYHOr0 NMYHKTA
Cr. Benomomsbe Iloc. Haropuoe
8:32

NPEACTABNEHME OAHHbIX 7



YnopspaoumBaHve [aHHbIX
U nouckKk nHpopmauumm

Y1o0b1 Jierie pasbICKHBATH JlaHHBIE B TAONHIAX, HX YIOPAAOYMBAKIT M0 KAKOMY-TO IpPH-
sHaky. MHorga ynopsagouMMBanpe coBeplieHHO ecTecTBenHoe. Hanpumep, o H Te e jgaH-
HEIe 3a pasHile rojsl 0OBMHO NPEACTABIAKT B XPOHOJOrHYECKOM MNOpAaKe (yonopajaounsa-
HHe no BpeMeHH). Ecom namnabie paszdpocaHsl XaoTHYHO, MOJNL30BATHCA TabmHIelr HeyaobHO.

IMPHMEP 1. B rabaume 2 mokasaHo HaceJleHHWe TOpoOJOB-MHJLIHoOHepoB B Poccum B He-

KoTopeie roabl. I'opoja ymopsgodeHsl no axgaBHTy, a JaHHBIE 0 YHCJE JKHTeJeil — Xpo-
HOJIOTHY €CKH.

Tabnuna 2. Haceaenue ropogoB-MWIJIHOHEPOB, ThHIC. YeJl.

o Tox 2002 2006 2010 2018 2019 2020 2021
Boarorpazx 1011 992 1021 1014 1013 1009 1004
Boponex 849 846 890 1048 1054 1058 1050
ExatepunGypr 1294 1308 1350 1469 1483 1494 1495
Kasams 1105 1113 1144 | 1244 1252 1257 1257
Kpacmospek 909 921 974 1091 1095 1094 1092
Mocksa 10126 10425 11504 12506 12616 12679 12655
Huxmmit Houropos 1311 1284 1251 1250 = 1254 1252 1244
Hosocubupex 1426 1397 1474 1613 1618 1626 1620
Omex 1134 1139 1154 1172 1165 1155 1139
i Iepms 1002 993 991 1052 1054 1055 1049
i Pocros-na-Jdouny 1068 10565 1089 1130 | 1133 1138 1137
i Camapa 1158 = 1143 1165 1163 1157 @ 1157 | 1144
i Canxr-Tletepoypr 4661 4581 4880 5352 5384 5398 5384
™ 1042 1030 1062 @ 1121 1124 1129 1125
\ Yeanbumnck 1077 1093 1130 1202 1201 1197 1187

B rabanme 2 nerxko HaWTH AaHHBIEe 0 HY)KHOM ropoae. Ho Ha HekoTopsie BONPOCHI OT-
BeuaTk Heyaobmo. Hanpumep, Ha Bonpoc «Kakoit ropog B PoccHH sABIAJICA NATHIM IO
yuciaeHHocTH HaceneHus B 2021 r.?s.

Yro6bI OTBETHTH HA STOT BONPOC, CTPOKH JYYIIe VIOPAAOYHTH M0 YOBIBAHHK YHCJEH-
HoctH HaceneHns B 2021 r. Ilepseim ropomom craner MockBa, 3a Heit — CaHKT-
Ilerepbypr, HoBocubupexk u rtak ganee ao Boarorpaga. Caenaem sTo, NIpUYéM BHECEM B aTY
TabNHUIly He BCEe JaHHBIE, a TONLKO AaHHble 3a 2021 r.

B nmocrpoennoii rTabnune 3 cpasy BHAHO, YTO NATHIM 10 YHCJIEHHOCTH DNOPOJOM HBIAET-
ca Kasans ¢ macenenmmem 1 mm 257 Teic. skuTerneii.

E—
8 FNABA |



Tabmmua 3. Hacexenne ropogoB-mmummonepor B 2021 r.

Tepm Hacenenwue, Tovon Hacenenmue, fonon Hacenenue,
THIC. HeJx THIC. Wel ThIC. Wen
MockBa 12 655 | Huxmmit Hosropoa 1244 | Yoba 1125
Caurr-Ilerepbypr b384 Yenabuuck 1187 Kpacuosnper 1092
Hosocubupex 1620 Camapa 1144 Boponex 1050
Exarepunbypr 1495 Omcer 1139 Mepms 1049
Kaszans 1257 Pocros-na-Jdony 1137 Boarorpan 1004

B 3aBMCMMOCTW OT CTOSILLEN 3anadn faHHbie B Tabnuuax ynopsnoYyvMsaloT pasHbiMK
cnocobatn.

Jlo mosBJIeHHSs KOMNOBIOTEPOB TAGMMIEI €O CTATHCTHYECKHMH JAHHBIMH XpPaHWIHCH
B OrpoMHbIX OymaskHbiX KHurax. ITomck HyKHOH HMHQOpDMALMH 3aHMMAJ MHOINO BpPEMEHH.
B coBpeMeHHBIX NOpoLeccOPax JJIeKTPOHHLIX TAGMHII OYeHL JIErKO VHOPSAAOYMBATL AAHHLIE
no gwboMy NpH3HAKY. YOOPAAOYHBAHHME HY)KHO B TabOJAHMIAX CHOPTHBHBIX pe3VILTATOB,
SKOHOMHYECKHX JIOCTHKEeHHMIl H BCEeBO3MOXKHBIX PeHMTHHrosl.

INNPHMEP 2. 3 rabmune 4 aansl peaynbraTrhl 3abera ma 100 M MyX9unH, 3aHAMAIONIHX-
cAd B cnoprHBHOM Kaybe. Jlna yyacTna B ropoJcKHX copeBHoBaHHAX mo Oery Ha 100 m
TpeHep xouer orubpats He Gosee BOCBMH JVYIIHMX OEryHOB, HO TOJBKO TeX, Y KOO pe3yiib-
Tar He npesocxogur 11,5 ¢. Croasko GeryHoe yaoBiaerBopsior sromy yeaosuio? Kax myxk-
HO H3MEHHTH IpgHHIY oTOopa, YTo0bl oTOOpaHHBIX OeryHoB OBLJI0O POBHO BOCEME?

Tabnuna 4. Peaynsrar 3abera ma 100 m

Damunnn Bpems, c Damuaun Bpems, ¢ @anmrms Bpems, ¢
Acramknn 10,98 Kapambimesn 11,84 IMeaenun 12,49
Comuén 11,20 Apymesuyu 11,86 Tyrapés 12,50
Yepuos 11,23 Ocagumit 12,02 3Bepen 12,65
Heenckmit | 11,44 locren 12,23 Benos 12,74
IMaaxorun | 11,45 Mexzuap 12,30 Muuerae 13,01
| Depemorms = 11,57 | Jssos | 12,34 | Boramwpis | 13,12

Yem MeHBIIe BpPeMEeHH CIIOPTCMEH MNPOBEI Ha AHCTAHOHH, Tem Jyume. [losTomMy MEI
VIOPAAOYHIN AAaHHBIE N0 BO3pacTaHWI0 BpemeHH sabera.

Bpemsa 3zabGera menee 11,5 ¢ y naru Oerynos. Ecam Hy)XHO orofpaTh pPOBHO BOCEMb,
TpeHep MOKeT BeiOpars rpanmny 12 c.

1 CnoBo «peiiTHHEr» MPOMCXOAMT OT AHIMIHHACKOrO CAOBa rating — «ONeHKa, onpefeleHHe CTOMMOCTH,
KnaccHpHRamae .

NPEACTABJIEHME OAHHbIX 9



@ Bonpocei

1 [Ong 4ero npumeHaTca Tabnuusl?
2 Kakvmun tabnuuamu 8ol NONb30BANUCL B ObiTy 1 B y4ebe? Yem OHM yno6HbLI?

@ 3anaun

Tlonsayack Tabaunei 2, HalgUTe YHCJAEHHOCTh HACEJIEHWA:

a) Hosocunbupeka B 2002 r.; 0) Kazanu B 2002 r.

B kaxkom ropoge nHacenennme B 2010 r. cocraBasno 1474 teic. wen.?

Cromsko ropojgos B Poceun mmeno Hacenenue Gonee 1 muan wen. B 2006 r.?7

Ha cxonasko umncaersHocts Hacenenus Canaxrt-Ilerepbypra B 2021 r. 6mina BeIne,
yem 1 2010 r.?

Ha cxonbko umciaeHHocTs HaceneHnsa ExarepunOypra B 2018 r. OGbizna Bbile, 4yem
B 2010 r.?

Cronnko ropogos B Poceun B 2002 r. nveno wacenenue Gonee 1500 Teic. wen.?
Paccaorpure Tabnuny 4. Croasko cnopreMeHoB npobexann aucradsmuo 100 m
meHee uem 3a 12,5 c?

10 B ra€imne 5 nanm mopmatuse no Gery ma 100 m.

O N oOgbs W

Tabnuma 5. HopmaTusel no Gery Ha 100 M, ¢

v Macrep Macvep | FAUAMRAT I I 1
Meal. Kaacca I:Ilop‘l'l
Pyunok 3l = 10,7 11,2 11.8 12,7
Astosriviivecunt 10,28 10,64 10,94 11,44 12,04 12,94

Hcenonbaya rabauny 4, oreersTe HA BOnpockl. CuMTaiiTe, YTO BpeMs H3MepHAJH ARB-
TOMAaYHYECKHM XPOHOMETPOM.

a) CKoNbKO CHOPTCMEHOB BO BpeMs KOHTPOJBHOro 3alera BbINOJHHJIM HOPMATHB
KAAMUIATA B MacTepa crnopra mo Gery sa 100 m?

6) Cronbko cnoprecMenoB Belmonanan Hopmatus | paspapa?
B) Cronbko cropremenos Beimonanan sopmatus Il paapsaga?
11 B marematnueckoii onmmmnuaze yuacrsosany 600 yuammxcs w3 pasHbIX IIKOJA T'O-

E poaa. Hambonsmmit BosmoskubId Oann Owian papen 15. B tabamme 6 moxasamo,
KaK pacrnpefejawjuch yuacTHHKH nmo Gamnam. Haiigure:
a) KOIHYeCcTBO YYACTHHKOB, HaOpaBmux He Gonee 6 Gasnos;
0) pmonio yuacTHHKOB (B ImponeHTax), KoTopele Habpanu #He Mmenee 11 Gaanos.
Tabanua 6. Pacnpeaenenne yY4acTHHKOB mo faniaam
Baaa 0 1 2 3 4 5 6 7
KoawuecTso yuacramkos 3 8 27 41 53 69 88 80
Baan 8 9 10 ¢ ! 12 13 14 15
KoawvecrBo yuacTHHKOB 76 54 32 24 20 15 6 1
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12 Hymxuo o6bABATE yUaACTHHMKAM MaTeMaTHuyeckoil onumnuaasl (cm. sagauy 11) rpa-
HUYHBIA 0aiy, To ecTh HAaMMeHBIIHI Oannm, obmajaTens KOTOPOTO CTAHOBHTCA TPH-
3époM uam nmobGeaureneM onuMnuanbl. Kakum nomxeH ObITh HAMMEHBINWI IpaHHY-
HeIi Oann, yroOel ofliee KOJMYECTBO NPH3EpPOB M nobegnresieii:

a) #e npessimano 30 uenosex;
6) 6sin0 He Gonee 10% or obmero umcaa ydacTHukoB? CKOJIBKO NPOLEHTOB y4acT-
HHAKOE CTaHeT MolDeJHTeNAMH M NPH3EpPAMH B dTOM ciaydae?

13 OnexTpmueckyo sHepruio OUeHL TPYAHO 3amacarh B DoabmoM Koamdecrse (Hara-
pPeiiKH M AKKYMYJATOPHl HE B CYET). DJAEeKTPOCTAHIUMH NPOM3BOAAT MPAKTHYECKH
CTOJBKO BJIEKTPHYECTBA, CKOJLKO NOTpefiisieT NpoMbINUIEHHOCTh, CEJbCKOEe XO03Hil-
cteo B Hacesedue. IlosToMy mo NTPOH3BOACTBY JJMEKTPOIHEPIHH MOMKHO CYAUTH
O COCTOSIHHHM 2KOHOMHKH B cTpaHe. B 6pITy KomwdecTBo moTpebnéHHOH aleKTpHYIe-
CKOH 3HEPrMH H3MepHaT B KHioBarr-dacax (KBt - 4); B cTpanme — B MHJIMapaax
kunoparr-4acos. B Tabmune 7 ykasan o0béM anexTposHepruH, IPOH3BeLeHHON
B Poccun B nepuop ¢ 2010 no 2019 r.

Tabmrua 7. [IpoussoacTeo aaexrpoaneprun B Pocenm, mapa kBr -y

Ton 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019l

06bém nponsseLén-

1038 1055 | 1069 1045 1047 1050 1072 1074 1091 | 1096 |
HOIl 3TeKTPOIHEPTrHH

Onpeagenure no tabaune 7:

a) Croasko anexTposneprum 6euio Beipaborano B Poccum B 2012 r.?

6) B kaxom rogy oaiekTposHepruH OblJo npomsBeAeHo Ooabme: B 2012 wnam
B 2013 r.?

B) B kakom roay B Poccum Gbinio mpomsgesieHo GoJsibine BCEro ajieKTPOsHeprumn?

r) Haszoewre ommH-ABa (daxropa, KOTopble BIAHAKT Ha o0BéM rogoesoro morpebie-
HHA 3NEKTPOIHEPrHy B CTpaHe,

m)* Kak Bel aymaere, ueM o0BACHAETCA clal B IPOH3BOJACTBE 3JIEKTPOIHEPIrHH
B 2013 r.?

‘:D MoacyéTrbl U BblYUCIeHMA B Tabnuuax

MoacyérTsl B Tabnnue

B knacce 6bL1 NMpOBeIéH ONpPOC O TOM, KAKHEe Y KOTO JKHBYT JAOMAIIHHe *XHBOTHBIe. [lo-
AYYAICA CHAeAVIONHH CHHCOK:

Cobaxa, cobaka, KOWKaA, HUKO20, KOWKA, pullKa, KOWKA, HUKO20, KOWKA, KOWKa, nmu-
ua, Hukozo, cobaka, HUKOZ20, Kouwlkda, nmuua, cofaxka, Kowka, cobaka, Hukozo, psilka,
Kouwika, cobaxa, cofaka, Kowka, HUK0ZO, Hepenaxa, Hukozo, cobaxa, pvibKa, KOwka, co-
Garxa, Kowxa.

CnMcoKk He NOKASBIBAET INPAMO, CKOJIBKO KAKHX MKHBOTHBIX JKHBET Yy IIKOJIbHHKOB. YTo-
OBl OTBETHTH HA 3ITOT BONPOC, HY:KHO nposBecTH moac4dérsl. IIpome Bcero aro caenaTts ¢ mo-
MOILIO TADMMILI, YATAA CHHCOK OJHWH pas.

Bysem pHcoOBaTE YEPTOYKH BO BTOPOM CTOJDIE: B CHHCKE BCTPETHJIOCH CJOBO <cobakas,
3HAYHUT, pUcyeM uéprTouky B cTpoke «Cobakas. U Tax nanee.

|
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[Iaryio 4éprouky HapHcyeM Tak, 4TO0bl ¢3aKpbIThb» YeThIpe NpeAbIAYIIHe. 3anuch

HH osnauaer nsaTe nopcumraHHBIX 06BbekTOB — nATOK. Tak yaoGHee NOTOM NOACYHTATH
obmee KoJH4YeCTBO HépTodYeKk B Kamaoil crpoke. OGpaGoraB Bech CIMCOK, HOJy4YHM Tab-
auny 8.

Tabnuna 8. Ilogcuér HKHBOTHRIX

| KusorHoe Berpermiocs B cnHcKe Beero

| Cosaxa | HH 1111 o
Ramen | HHE HH I | 1
. Huxoro HH |l 7
Putea | ||| 3
IMruna [ | 2
l Yepenaxa | | | 1

Teneph NerkKo NOACYMTATL MHBOTHBIX Kamjoro suga. Cobaka B coucke BCTpevdaeTcH

5 pasa m emé 4 pasa (HH ||||), To ecrs Bcero 9 pas. Komka — 11 pas. IItunser xu-
BYT y JABYX WKOJBHHMKOB, PbIOKH — Yy TPOMX NKOJALHHKOB, a4 uYepenaxa — TOJbKO
y omHOTrO.

Ecnu 661 Mbl cunTann cHauana cobak, moToM Komexk M T. M., HaAM Obl DpHILIOCH NpO-
CMATPHBATE CIHCOK HeCKoJAbKo pas. Hcnoneays mpHéM ¢ YE€pTOYKAMH, MBI NPOYHTANH
CIIHCOK JHINb OJAHH pas.

Takoit cneco6 nopcuéror B TabaMie HCHONB3OBAJM paHee, HO HHOIA [IPHUMEHSIOT
u ceiiuac. Hanpumep, Tak jesanT conHonors npu pydnoii o6paborke GymMaKHBIX AHKeT,
OpPOAaBObI B HEeOONBINHNX MATaA3WHAX JUIA YY€Ta MPOAAHHON NPOAYKIIHH.

PasyMeercd, Korga JAAaHHBIX OYeHbL MHOrO, MOACYETHl MOKHO H HYIKHO HTPOBOAWUTH
¢ NOMOIIBI0 KOMILIOTEPA.

Beiumcnenms 8 tabnmuax. Cmersl

Huoraa sHaueHusi B OAHOM M3 CTOAOHOB TAOGAMILI BHIYHMCAAIOTCA € NOMOIILI0O 3HAYE-
HAH, CTOAIHX B APYrAX croadbmax m crpokax. C Taxwma TabmaMOaMn MBI JacTO BCTpeda-
eMmcsa. Benominre rabamuny yMHOMeHMA HAR Tabauuy cnopruapiHblXx cocrasaHmii. B armx
Tabaunax OfiEM BEAHUYHHBI BBIYHCASAIOTCA ¢ MOMOIbIO APYrux. YacTo NpHXOAHTCHA COCTAB-
JATH CMETHI.

@ Cmera — 370 Tabnuua CO CNUCKOM WM MNAHOM pacxonos. B cmere ykaswiBaoT
HYXHbIE TOBapbl, LIeHbl U UTOrOBYIO CTOMMOCTD.

[IPHMEP 1. CoopTHBHBEIH KOMHTET BBELIEJIHJI HA 3aKYNKY CHOPTHBHOIO HMHBEHTAPA LIS
nersero jgareps 50 000 p. Beuto pemeno KynuTh ¢yTéonbHBIE, BoJeibonabHLIe W Gacker-
OoJibHBIE MAYH, pPAKETKH, BOJIAHBI M ceTKY Aasa GaamuHTOHA. YTOoOBI MOHATH, KaK pacnpe-
NeNUTh JeHBI'H M CKOJBKO TOBAPOB KYIHTbh, OPraHM3aTOPhl COCTABMIM CMETY pPACXOI0B
(Tabn. 9).

———]
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Tabmana 9. Cmera pacxogoB HA MOKYMKY CHOPTHBHOTO WHBEHTAPH

l:?tl HaumenoBanue Ex. mamepenus i Koauuecrno :lle.!l: CroumocTs, p.
1 Msau ¢yréoabHbIi mrT, 20 575,5
2 Msau poneitbonsHbIil wT, 20 500
3 Msu GackeTHONBHEIN IIIT. 10 800
4 Pakerka VaaMHUHTOHHASA LT, 38 480
5 Bonansi Kopobka | 15 750
6 Cerrka pnn GaamMunTOHA urr, | 4 700
- = Hroro

B croabue «CroumMocTb» NOABOAATCA MTOrH MO CTPOKAM: CTOMMOCTL paBHAa leHe, YMHO-
JKEeHHOH HA KOJMUYECTBO KYIUIEHHBIX efuHHl] ToBapa. Ilocaeansas crpoka B cMere OTIHYaeT-
cA OT MpeABIAYIAX. B 2Tol cTpoKe MOABOAAT CyMMAPHBIE HTOTH B OAHOM WJIH HECKOJBKHX
cronbmax TabJaHITeI.

Pacupegenurs AeHbr'd MOMHO no-passomy. llpeanonosxuM, UTO CHOPTHKOMHTET peLIi
KyIUTh TOALKO ¢ryrhonbHbie U BoJedbo/iibHBIE MAYH, pakeTKH And 0agMHHTOHA H BOJAHLI.
Torga cmera Moxi:er 6BITH Takoil, kak B Tabaume 10.

Tabnnua 10. Cmera pacxofoB HA NMOKYINKY CHOPTHBHOIO HHBEHTapH

1::1 Haunenosanue En. mamepenna  Koauueerso :‘;in; CrouMocTs, p.
1 Msau dyrhonsHbIit IIT. 20 575,5 11 510
2 Msau BoneitbonbHBII IIT, 20 500 10 000
3 Msau GackeTboabHbBIH mIT, 0 800 0
4 Pakerka VaJMHHTOHHASA HIT. 38 480 18 240
5 Bonans Kopobra | 15 750 11 250
6 Cerka ana GaMHUHTOHA HrT. 0 700 0
Hroro | 51000

B mocaemneii cTpoke BHAHO, UTO MEI NPeBBICAJIH BbIiesieHHYI0o cymmy Ha 1000 p. Ilpm-
AETCH MEHATh CMeTy, A700k yaO:Kiihif b shiflchenhy CylmMy. MomEd YMcEbulnTe KokH
yecTBO BoneitbonbHBIX MA4vel Ha aABa. Torpa kak pas moayumrca 50 000 p.

MoxHO mocTynHTh HHAYe: KYIHTHL MEHbLIIEe HA OJHY PAKeTKy H Ha OAHY KopoOky Bo-
JAaHoB. JxkoHoMua cocraBHT 480 + 750 = 1230 p., 1 o6mas cymma OGyaer pasHa 49 770 p.
Ho B aToM cayuae ocraHercsa 230 p., HA KOTOpble yiKe HHYEro KyIUTh HeJNb3f.

Aonu » npouenTsl B Tabnuuyax

YacTo MPUXOANATCA BHIYMCAATH 00 OAHON WM HECKONBKHX YacTeil B eAMHOM IeJoM.
Ecnu ucxoaunie AaHHbIe sanucansl B Tabiuie, TO A0NMHM TAKKe HPHHATO 3alHCLIBATL B Tab-
auny. IMokaskeM Ha nNpuMepe, Kak 9TO [eJaeTcH.

——
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[MPHMEP 2. HaOGmoneHnusa NMOKa3bIBAIOT, 4TO 3a mocaeanue 40 jgeT cTPyKTypa 3aHATOCTH
Hacejedausa PoccHuH cuibHO H3MeHMaach. B tabimue 11 nmoxkasana ofluasi YMCJIeHHOCTH Ha-
CceJIeHHsA, YHCJIeHHOCTh TpyaocnocobHoro HaceneHnsa (or 16 jmer ao nmeHcHmoHHOroO Bo3pacra)
H KOJHYecTBO JoAeil nescmonHoro sodpacra! 8 Poccum B 1981 m B 2021 rr. mo aaHHBIM
Pocerata Pocemiickon dPenepammm.

Tabnuna 11. Hacenenme Tpyaocnmoco6HOro M NMeHCHOHHOIO Bo3pacTta
B 1981 n 2021 rr.

Ton TpyaocnocobGuoe Hacenenne meHCcHOHHOTO Ob6man MHCAEHHOCTH
HACeJIeHNe, MJIH Yel. BO3pacTa, MJIH YeJ. HACEJeHMA, MAH Yell.

1981 83,16 22,88 138,84 ‘

2021 81,88 36,90 146,17 ‘

JlaHHBIE HeNB3A CYHTATE COBEPIIEHHO TOYHBIMH, KpoMe Toro, abcoMIOTHBIEe 3IHAYEHWS
MAJI0O TOBOPAT O TOM, KAK H3MEHHJAch CHTyalnua. MoMXKHO JHIIL 3aMETHThb, YTO YHCJIEH-
HOCTH Jiofieii MeHCHOHHOroO BO3pacTa BeIpoCja, a TpyaocmocobHoro Bospacra — COKpaTH-
nack. UaMeHEHHA CTAHYT HAIVIAJHEe, €CJIH BbIPA3HTh YHCJIEHHOCTh O0EHX I'pylll B IPOLEH-
Tax or obmell uHcaeHHOCTH HaceneHusa. HaligéMm OpouneHTHYIO A0J0 Jdofell NeHCHOHHOro
poapacra B 1981 r.:

22,88 : 138,84 - 100% = 16,48%.

TouHo TAK Ke NPOBENEM BBIYHCIEHHS [UIA YHCJIEHHOCTH TpyAocnocofHOrO HaceJleHus
u ana gaaaeix 2021 r. Yrobsl conocTaBHTh AaHHBIE, J0DABHM HOBBIE CBeleHHA B Tabiauiy.

Tabmuma 12. Haceaxenue TpyrocnocofHOro M NeHCHOHHOIO BO3pacrta
B 1981 u 2021 rr.

Tpyaocnocobuoe Hacenenne
HACEJeHHe NeHCHOHHOI0 BO3pacTta

Fin | Ob6mas YHCACHHOCTE

K Sy feonse ~ HACeJeHMs, MIH Jel.

? Hoan, % : Hoas, %
MJTH Yega. MJH YeJI.

1981 33,16 59,90 22,88 16,48 138,84 ‘
2021 31,88 56,02 36,90 25,24 146,17 ‘

Tenepsr BH,IHO, UTO AOAA TPYAOCHOCODHOrO HACEICeHHA YMEHLIIHJIACH, HO HE3HAYHTEIbL-
HO — MeHbIIe YeM Ha 4% HacelleHHsl, a JoNA INeHCHOHEPOB BbIpocja Gosblne YeM B MoJ-

TOpa pasa.

Tabnuupl ynoGHbI TEM, 4TO NPSAMO B HUX MOXHO MPOBOAMTL BbIYUCNEHWUA, AONONHAS
MMEIOLIMECS AaHHbIE.

1 JIronm meHCHOHHOTO BO3PACTA M TEHCHOHEPHl — 3TO He ojHO M To Xe. [lomumo mwaei mencu-
OHHOI'O BO3pacTa ecTh emlé Te, KTO He JAOCTHI YCTAHOBJEHHOT0 NEHCHOHHOrO BO3pacTa, HO MOAY-
qaer cnendaibHbIe MeHCHH — HaNpHMep, BOeHHLIE NMeHCHOHEPLI, NeHCHOHEPH! MO COCTOAHHIO 3X0-
POBBA.

—
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® Bonpocsl

1 Kak Bbl gymaere, no4emy NPUHATO CYATATBE NATKAMW — NO NATL YEépTo4eK?

2 Y10 Takoe cmerta?

3 Kak Bbl LYMIETE, 3CUDN HYAKIC SHATHL [BORIKIC “USRENROCSTA Tpyaccncocucro Hocone
HUA WU Q0NI0 YMCNEHHOCTM NIDAEA NEeHCMOHHONO Bo3pacta?

4 B ropopne npoBOAWICH ONPOC XWTENei O TOM, Kak norpatiTe Yacte Goaxerta Ha Gnaro-
YCTPOWCTBO — HAnNpaBuTb OEHLMM HA CTPOUTENLCTBO AETCKMX NNOWanoK WM Ha o3ene-
HeHue ynuu,. Kakue npusHakm MOXHO BblAenuTs Yy OnpalivBaeMbiX pecrnoHaeHToB?

Sapauwn

14 IlpopaBusl He6OABIIMX KHMKHBIX KHOCKOB YACTO OTMEYAIT YMCAO NPOAAHHBIX 34
AeHb KHIIT B o0mel BegoMocTH, 4ToObl B KOHIE JHA OBICTPO MOJABECTH HTOTH pA-
Oorel. YncTe Takoi BegomocTH gaHa B Tabamune 13.

a) Ilepeveprure Tabmuny 13 B Terpags
H 3anogHATe cTonber; «Bceros.

0) 3anosanTe cronbern «Boipyukas.

B) Iloacuwmraiite obmee “HCI0 TPOAAHHBIX
KHHT ¥ CYMMAPHYIO BBIPYUKY H 3aIoJi-
HHTE COOTBETCTBYIOIIHE S4YeilKH.

Tabnuma 13. BegomocTs Mpogaku KHHT

nJ:‘En Hassanme kMR llt::a.
1 - «fummca B Crpane uygecs | 590

2 . «Baacrenmn roxemn» 1100

3 . «Bpenusie cosersis | 190
4 l «Tappu Ilorrep u Opaen ®enmkcar | 820

| 5 ‘ «Cepepuoe cusume» | 460

[ponano rn. Bripyuia I
[

HH |
|11
H-HH
I

15 Honssysce tabauneit 13 u pesyasrarammu sagaum 14, cocraspre Tabnumy gonei

BBIDYYKH OT TPOAAKH KaRKA0H KHWUTH.

16 Paccmorpure tabamny 2 «Hacenenme ropojos-muannoHeposs (cm. c. 8).

a a) Haueprure sty tabnuny B Terpaam, ocraBuB Toabko 2002, 2010 m 2021 rr.
HobasrTe cupaBa cronbeln M YKaXKHUTe B HEM, HAa CKOJBKO INPOILEHTOB H3IMEHH-
JIACh "IFCTPHHOCTE FACETOHUS RaWwINTn Topara B renwon o 2002 po 2021 r
6) B kakom ropoje HpPOLEHTHBIH NPHPOCT YHCACHHOCTH HaceJeHHs Hauboabuimii?
B) B kakoMm ropoje npouneHTHBIN NPHPOCT YHCJEHHOCTH HACEJEHHA HAMMEHLIIHI?
r) B kakux roposax npomsonuia aemomyssuma' B reuenme 2002—2021 rr.? Kax
BBl JiyMaere, ¢ YeM MOKeT ObITh CBA3aHA JENONYJANMA MMEHHO B 3THX ropoaax?
n) Haijigure B Tabnuue 2 ropoa, rae npupoct Hacenenus 3a 11 ger (¢ 2010 no
2021 r.) npessimaer 15%. Kak BB aAyMmaeTe, ¢ 4eM MoxKeT OBITH CBA3AH TaKOM
pPe3kHil poCT YHCJEHHOCTH HACEJeHHS B 2TOM ropoae?

1 Nlemonyaagusa — yOuLIL YHCICHHOCTH HACEICHMSA.

NPEACTABNEHMUE OAHHbBIX
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17 B rabaune 14 pansl ueTBepTHBIE OLEHKH [0 MATEMATHKE, PYCCKOMY M HHOCTPaH-

HOMY HA3BIKAM BCEX YYAIIHXCHA KJIacca.

TaGnuua 14. OueHkn 3a uerBeprTh

MaremaTuka

-

(TN BT S L B - B L - I - T - I - I - SO - SO - B - - B - L S - S - -

Ne m/m Damuwana
| : Asneen H.
2 Amppeesna O.
3 Bapankun C.
4 Boapos O.
5 Boamn C.
6 Boakosa E.
;| Taaxun I1.
8 Jlanunos M.
9 Esceesa C.
10 HKyror ]I,
11 Meanosa E.
12 Kapasaesa A.
13 Kysnenos H.
14 Ryzsosaes II.
15 Jomos 1.
16 lMakapos A.
17 Measaukosa M.
18 Hamomuma C.
19 Hopos II.
20 Oranos A.
21 Octposan E.
22 IMerpos C.
23 TYlerposa H.
24 ITponuna JI.
25 -—I.l.[nmlum 1L
26 flkosnena H.
KOTOpbIE MMEOT:
a) NATEPKY IO MaTeMATHKE;
18

16

Pycckuit a3bik

3

O e W e O R W W e W e T R W R R

0) nATEPKY MJH YeTBEPKY IO PYCCKOMY HA3BIKY;

B) NATEPKY XoTA OBl IO OHOMY H3 IpeIMETOB;

r) DATEPKH [0 ABYM MM TPEM MpejMeTam.

ITo Tabauue 9 (c. 13) orBeTbTe HA CHAEAVIOLUIHE BOIPOCHI:
a) Kaxoii u3 ToBapoB camslii goporoi?

0) Kaxoit H3 TOBApPOB CAMBIH JEINEBHIN?

HuocTpaHHBIN A3BIK

5

ol 0 e W R W WOl et

ol || oen

IMonsayacek Tabmuneit 14, cocraBbre TAGAMIY ¢ pe3yNbTATAMH MOJACYETA YY€HUKOB,
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B) Kakoro rosapa pemmnm kynuth Goabme scero? Kak Bl gymaere, mouemy?
r) Kakoro maBeHTapa pemman KynuTh MeHbile Bcero? Kak Bel aymaere, mouemy?

19 Haueprure Tabimmny 9 B Terpaau, HAWAWTE CTOMMOCTh KAMK/AOTO BHJA TOBAPA M 3a-
NoJIHATEe mocnaeAHui croaben. OTBeThTe HAa CaeAYIONIHEe BONPOCHI:

a) Ha kexoil BHJ MHBeHTAPA IUIAHHPYETCHA HOTPATHTH camMylo Ooablnyo cymMmy?
6) Ha xakoii BHJ MHBeHTAPA IUIAHUPYETCA HOTPATHTL CAMYIO MAJIEHBKYIO cymMmy?

20 Ilpeanoammre xakoit-unbyas cnoco® cocraBiaeHHs cMeThl no tabiume 9 Tax, 4ToOHI
OBLIH KyIUJIEHBI BOJIEHOOMBHBIE W (PyTOONBHBIE MAYH, PAKETKH, BOJAHBI H CETKH
¥ uytobbl obmas cymma nokynku 6ewia posuo 50 000 p.

21 Ionsaysace aanEbiMH Tabaunst 9, cocraBbTe COOCTBEHHYIO CMeTY Ui MNOKYIKH
TpéX H3 MNEepPeYHMCJeHHBLIX BHAOB CIOPTHBHOIO HHBeHTapA Ha of6uyio cymmy or
9900 go 10000 p.

22 Paccmorpure Tabauny 7 (c. 11). Haiigure, Kax MaMeHANOChH TOJ OT Toja ITPOM3-
BOJICTBO »/eKTpudYeckol sHeprud B Poccum B 2011—2019 rr. B nponeHTax ot no-
Kaszatens npeasiyayumero roga. Ilepeweprure B Terpaas tabmmny 15 m sanonHHTe
nycThle siMeiKu.

f @&

Tabnana 15. HameHeHHe NpoM3BOACTBA 3JeKTpoaHeprun B Poccun

Top 2011 2012 2013 2014 2015 2016 2017 2018 2019
Hamenenme no orHo-
HWIeHHI0 K TPeaLyLy- 1,6 0,2
memy roxay, %

23 Beé wame MBI ONJIAYMBAEM KOMMYHAJIBHBI® VCIYTH Yepe3 KOMIBIOTED WM CMAapT-
don. Oguako ewé Berpedalores OyMaskHble wWaTéxpble keuTanumu. Huske noxasa-
HA 3AI0SHEHHAA IUIATEKHAA KBHTAHIMA JJIA OIUIATHI BJIEKTPOJHEPrHH B KBapTHpe.

—
-
L]
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Pasbepureckr B niuarékKHONH KBHTAHIMH, 3aN0JHUTEe nOycThle adelkn «Pacxops,

«Cymma K onmnate» H «HMTOro» W OTBeTrsbTe HA BONMPOCH:

a) Croasko KBt * u mapacxogosano no rapudHoi 3oHe T1 «nHK» ¢ MOMeHTa ycTa-
HOBKH CUETUHMKA K MOMEHTY CHATHS NOKasaHWi B ceHTAOpe?

6) Cronbko KBT - u mapacxomnoBaso no tapudgHoil 3oHe T1 «muks ¢ MomMeHTa npe-
ABIAYINEr0 CHATHA MOKASAHMM B aBrycre?

B) Kakyio eymMMmy Biaajgenen KBaprupbl AokeH samnaruts no rapudy T2 «xouns?

r) Kakyio cymMmMy OH JIOJDKEH 3alJIATHTHL Beero?
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‘l) CTtonGukoBblie guarpamMmbl

Tabmunel yaoOHLI ANA YNOPAZOYHBAHWUA W NoNCcKa AaHHBIX. OAHAKO OHM He JAIOT Ha-
MIAAHOTO NPeACTAbIvEAN 0 COUTHOLEHHRA bedhddh. [iNA 91000 Muluibsyior AMarpaMssl.
JuarpaMMel "iacto BeTpedaiorca B MHTepHeTre, B raserax, JKYpHAJAX M KHHrax, OHH HJI-
JOCTPHPYIOT COOTHOLIEHHE M M3MeHeHHe Pas/IMYHbIX BeJWYHH.

(D [Ouarpammsl UCNONL3YIOTCA ANA HAMSAAHOrO, 3anOMMUHAIOLLErocA W306paxeHna U co-
NOCTABNEHUA AAHHBIX.

NPHUMEP 1. B rmaGnune 16 npusesensl JaHHBIE 0 4YHCde HIOKOJAZ0K, NPOAAHHBIX
B INKOJBHOMH CTONOBOH B yyeOHBIe JHH ¢ MOHeAEJbHHKA MO MATHHILY.

Tabnuua 16. Ilpogama moronaga

Jens wememn IMouenensunk Bropuuk Cpena Yermepr Maranna
S 8 5 4 2 3
WOKOJATOK

HarnagHo STH AaHHBIE MOKHO H300pasHTh B BHAE CTONOHKOB, KAXKALIH H3 KOTOPBIX IO-
KA3BIBAET YHCJIO LIOKONANOK, HPOAAHHLIX 3a AeHb (auarp. 2).

Juarpamma 2. KoauwvecTso NMpojaHHBIX MIOKONAA0K

- N W e 00 O N @

MoHeaensHUk BropHuk Cpepna HeTsepr MarHuua

Yro0bl HOCTPOUTL CTONOMKOBYIO AHArPAMMY, Mbl HAYEPTHJH FOPH3OHTANLHYIO H BepTH-
KaJbHYI0 npaMble Juaan. Ha ropusoHTasbHOil NOpAMOil OTMETHJIH AHH HeEAeJIH ¢ IIoHe-
pensHHKa mo nataany. Haa kampoit orMeTkoil m300paswim CTONKY NPOAAHHBIX MIOKOJa-
aok. Ha BepTHKANBHYIO NPAMYIO HAHECJIH [eJeHHs, MOMOralniHe HNOHAThH, CKOJBKO IMOKO-
JNAJ0OK B KAXKJAOM CTOJOHKE.

JuarpaMMy MOMKHO VIPOCTHTh. BMecTo HIOKOMAJ0K Jy4YIle HADHCOBATH MPOCTO CTOJI-
Omukn pasHoit BeicoThl. HHike nokasaHbl ABa BapHaHTa oQOpMJIeHHA aHarpamMmer 2 —

¢ 3a3opaMH MeXAy cronOHkamMu H Oes sazopoB (gmarp. 3 m 4).

—
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HMuarpamma 3 HMuarpamma 4

8- 8 —
= 7
6 — 6
5= — 5
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3 : 3
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1= : 1
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IIn Br Cp Yr r In Br Cp Yr Iir

® BbICOTHI CTONOUKOB HArMAAHO OTPaXalT COOTHOWEHWEe Mexay BenuuduHamu. Bonblias
TOYHOCTE He TpebyeTca, HO cTONBMKW AnarpaMmbl AOMKHBI ObITL OAWMHAKOBOW LLMPK-
Hbl. 3a3Cpbl Mexay ctonbukamm ToXe A0NXHbL BbiTh OAWMHAKOBLIMMA.

Huorpa Ha auarpaMue cToJOHMKH yao6HO OTKJAAALIBATH HE OT HYJEBOH BBICOTHI, a OT
ApPYyroro 3HaYeHMd.

IMPHMEP 2. JInarpammsl 5 ¥ 6 nokassiBalOT cpejHHe IEeHBl HA OJIMH M TOT K€ cMapT-
t¢don 3a nepmop c¢ asrycra 2021 r. oo susaps 2022 r.

Huarpamma 5 Hnarpamma 6
10000 9000
9000
8000 — - - L
I 8600

7000 s — L - =y - =
6000 —— 1 - | ) | _ 8400 = i
5000 --J— T — R — TR — 8200 — = -
4000 ——1 t—— - P — - 2000 = - b 1B

=/ = ] = == = -
- ! TBOO —— |—] L | = ==
2000-1-1 T, 1 L 1 B ‘
1000 —— | = - - 5 T600 4— = | - - - - -

0 . 7400 L -
Asr Cen Okr Hon Hex Aue Apr Cen Oxr Hos ek  fus

Pasauna B Tewm, uro Ha mquarpamme H cTonhEkM oTEnagniRawTes ot auaverws () n..
a Ha amarpamme 6 — or 7400 p. Ha amarpamme 5 meHbIne macinTad: ogHO AejleHHE CO-
oreercTeyer 1000 p., a Ha aumarpamme 6 — macmrrab B naTh pas Goablne: B OJHOM jele-
auu 200 p. [losromy Ha auarpaMme 5 pasnmH4YHA CTOJOHKOB IO BBICOTE BHAHBI XViKe, HeM
na auarpamme 6. C gpyroii croponsl, Ha AMArpaMMe 5 MOKHO BH3YAJNILHO OLEHHTH! nmpu-
poCT MJIH NafleHHe NeHbl N0 CpaBHeHHI0 ¢ npeabymmm roaom. Ilo amarpamme 6 Takyio
OLEHKY CHENATh TPYAHO HM3-3a TOro, 4YTO OTHOUIEHHE BBICOT CTOJOMKOB He PABHO OTHOLIE-
HHIO LeH.

3aro Ha amarpamme 6 Jgyuine BMAHO PasSIHMYHA MEKAY COCEAHHMMH cTOonOHKaAMH.

1 Quennts — aiech: HalTH NpUOAMKEHHOE aHavdeHHe,

NPEACTABNEHUE OAHHbIX 19



@ Buibop Havana oTcuéta no BepTukanbHOW ocu K macwraba 3aBUCKMT OT NPUPOABI
AaHHBIX U OT Uenewn, KOTopbie CTOAT Nnepes uccnenosarenem.

CronbukoBele JHATpAMMEI IPHMEHAIOTCA HE TOJLKO TOrja, Korja HYMXKHO YBHJIETH, KakK
MeHsleTCA OJFA H Ta JKe BeJHUHHA co BpemMeHeMm. CTonOGHMKOBEIE AHAIPAMMBI HCHOJbL3YIOTCS
AJA HAMIAAHOrO CPABHEHUS PAasHBIX, HO OJM3KMX mo cMmbicay BeawuuH. IIpnm HeoOxommmoc-
TH HA CTONOMKOBOI AMarpaMme MOKHO IIOKA3BIBATL JBA MM HECKOJABKO PHAJOB [JaHHBIX,
TO ecth pajgon croabukos. [loaumcs, xoropasa nomoraer paso0paThbes B JHATPAMME, HA3bI-
BaeTcHA JereHyol IHuArpaMMEL.

[IPHMEP 3. Ha gmarpamme 7 mokasaHa YHCJI€HHOCTH I'OPOACKOTO H CEJBCKOIO Hacese-
Hua Pepepancasx okpyros Poceun 8 2021 r. lNopojackoe H celbCKOe HACEJNEHHE MOKA3AHO
B OHOM H TOM e Macmrabe aBymsa paaaMu. Baarogapsa BeprukadbHONR OCH MBI BHIHM,
CKOIBKO MPHMEPHO IOpPOMKAH M CEeJIbCKHX JKHTeJled B KaMJI0OM OKpyre, B TO e BpeMs CTOJI-
OHMKH NO3BOJAIT BH3VAJILHO CpPAaBHHBATE 9TH 3Havenusi. Hanpumep, Buauo, uro B llen-
TpanbHOM ¢elepalsHOM OKpPYTre ONpHMepHO B O pas Ooable J0fiel XHBET B ropoie, 4em
B CeJbCKOM mecTHOCTH, a B Cepepo-KaBKaszckoM OKpyre CeJbCKHMX M TOPOJACKHX KHTeNen
IpUMEpPHO IONOBHY.

JIunarpamma 7
35000
30000 -
» ['opoackoe nacenenue
25000 » Censcroe HaCe TeHMe
20000 -
15000 =
| L L
e I |. L
5 I
C3D0 ODO CK®DO YpdO CPO

® Bonpocsl

1 Yem pnarpamma ynotHee tabnuubl?

2 B kakax cnyqasx tabnuua ynobuee amarpamme?

3 Kakwne tpeboeaHua HyxHO cobnogats npyv NocTpoeHuu ctonbukoBor auarpamms?
4 Y10 Takoe nereHpa amarpammol?

3apaum

24 Tlo guarpamme 2 omnpejeaure:
a) B KaKoil JeHb HeJAeJaH mpoaaHo GoJbille BCEr0 MIOKOJAH0K;
6) B KaKoil JAeHs HeAeAH NPOJAJIH MEHBIIEe BCEro MIOKOJAJOK.

25 Ilo amarpamme 2 onpeaennTe, BO CKOABKO pas GoJblle MPOAAHO MIOKOJAAOK B IO-
HeleJIbHHK 110 CPABHEHHIO CO CPefioil; ¢ YeTBeprom.

26 Moxno JHM ¢ MOMONIBIO AMArpAMMBI 2 CleJaTh BLIBOJA, UTO B KOHIle HeJeJH Ipo-
AaéTcsa MeHbINe IOKOJAAOK, WeM B Hauvazae?

20 MMABA I



27 3a ronTponasHy0 paboTy Mo MaTeMaTHKe IIKOJBHHKH NOJAYYIHAH 6 ONeHOK «oTnmy-
HO», 10 oleHOK <«XOpoumo», 5 OINEHOK «VAOBJAETBOPHUTENHEHO®» M 3 OLEHKH <«HeyIoB-
sersopuTenbHO», [locTpoiiTe cTONOHKOBYIO AMarpaMMy IO 3THM JaHHBIM.

28 B rabnune 17 ykasanel 6 ayvinmmx HanajaommMx npeMbep-JIHrH yeMnuoHara Poccuu
no ¢yréoay cezona 2018—2019 rr. 1 MecTo KOMaAHALI IO WTOraM YeMIIHOHATA.

Tabauna 17. Jlyumme Hanagawmmue

Hrpoxr Komanna Uncao roaos MecTo

Yanor dégon IICKA (Mocksa) 15 4
Aamyn Cepas p «3enurs (Canxr-Ilerepypr) 13 1
Kaaccon Buriop «Kpacrogap» 12 3
N puycen Cebacrean e«3ennrs (Canrr-Ilerepbypr) 11 1
Mupasuyk AnTton «Jlokomoruss (Mocksa) 11 2
3e Jlynm «Cnapraks (Mockga) 10 5

a) IloctpoiiTe cronGHKOBYIO AHMArDAMMY 4YHCJAA rojgoB, 3a0HTHIX JYYIIMMH Hanajga-
FOIAMH.

6) Mox¥Eo siu CKA3aTh, YTO CPeAHd HANAJAIONIMX €CTh ABHBIH Juzep?

B) Kak BHI aymaere, ecTh JIH CBA3L MEXJY YHCJIOM TONOB, 3a0HTHIX HANAAAKOIIMMH,
M pe3yabraTaMH X kKoMauHa? MHBIMH cJloBAMHM, MOMKHO JIH YTBEpPXKAATb, YTO YeM
GonbiLe ronoB 3abMa MIPOK, TeM BBINIE MECTO €ro KOMaHALl B dYeMOHoHaTe?

29 B ra6murie 18 npuBesens! aanHsle 0 BeipaboTke snexTposmeprun B Poccum B ne-
puox ¢ 2010 mo 2019 r. B MAATHADAAX KHJIOBATT-YACOB.

Tabnuna 18. Ilpoussoacreo snexrTposHepruun B Pocceuu

Tox 2010 2011 2012 2013 2014

Ofnios mpornenSamolt 1038 1055 1069 1045 1047
NIeKTPOdHepruL, mapa kBr:u

Tox 2015 2016 2017 2018 2019

O6xtu npomsepdnnok 1050 1072 1074 1091 1096

anexTpoanepruy, mapy kBr-u

a) Iocrroiire cronbukopyio auarpammy no gasaeiM Tabnuuner 18. Kakoe smauenmne
VA0OHO Bus#ThL B Ku9ecTBe HAYAJILRO10 HA BepPTHRKAJABHUR OCHT

6) MoskHO JM CKa3aTh, YTO BHIPAOOTKA BJEKTPOYHEPTrHH CHJIBHO MeHAETCA ToJ OT
roga?

B) B kakom roay seipaborka snexrposHeprum Oblna camoil HH3KO#?

r) B xakom roay seipaboTka sjexTposHeprus ObuIa caMoil BbICOKOH?

n) B kakoMm roay npupoct BeIpaboTKH 2JIeKTPosHepruu ObLI CAMBIM BBICOKHM?

e)* Kakyo TeHJeHUMI' MOMKHO 3aMETHTh B 9THX JIaHHBIX B nepuoa ¢ 2014 no 2018 r.?

1 TepgeRuusa — yCTOHYHBOE HANpaBIeHHe PA3BHTHA (poCT, CHHMKeHHEe, NMOCTOAHCTBO), Habmiogaemoe
HA OPOTHMEHHH JUIHTEJLHOI'O BPEeMeHH,

==
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‘5) Kpyroebie aunarpammbi

JuarpamMa 8.
Jdeaenue mMUIIbI

130
80

100

D Hean \:I HOpmii
D Anexceit D MMérp

Yerepipe apyra B CKJAAAYMHY NOKYNAIOT KPYIVIVIO NHIIY
3a 360 p. UBan Buéc 50 p., Anexceit — 80 p., Opuit —
100 p. u Ilerp — 130 p. Ilocrpoum KpPYyroByw JuarpaMmmy,
[OKABBLIBAIOIIYIO A0 Kamaoro (aquarp. 8) (nMumuy oHm, KO-
HeYHo, nogensT norom noposny). IInnua crour 360 p., no-
aTOMY KaskjoMy py0duio cooTBeTcTByeT cexrop ¢ yraom 1°.

Ecnm 651 ApYsbA AeNWIH THIY He MOPOBHY, a MpPOMOp-
HOHAJLHO CBOMM JA0JAAM B obmeit cymme, To MBany ao-
cranca 6bl cexTop mumusl ¢ yraom 50°, Anekcero — Ccek-
Top ¢ yrom 80° u T. A.

Jlenerme Kpyra HAa CEKTOpPbI, NPONOPUMOHANLHEIE Ya-
CTAM I[eJIOro, HACTOJBKO HAIJAfAJAHO, YUTO €ro HCHOJb3YIOT
B caMbIX pasHsiXx cayuaax. [lonyuennas rtakum obOpasom
cXeMa Has3bIBaeTCH KPYroBol muarpammoii. B anrmmitckom
A3BIKe HCHoJB3yeTca caoBo pie chart (mai wapr), uro ao-
CIOBHO O3HAYAET «CXeMa NHporas, WJIH «NHPOroBas JHa-
rpaMmMas.

@ Ouarpamma, nokassiBaiouwlas, kKak Uenoe AennuTcs Ha 4acTW B BWAE CEeKTOpOB Kpyra,
Yyrbl KOTOPBLIX NPONOPUMOHANLHBLI [A0NAM EAMHOMD UeNoro, HasbiBaeTcs KPYroso#

AvnarpamMmmon.

Yrobsl mOCTPOMTL KPYroByI0 AHarpamMMy Ha Oymare, HYXHBI JHHeHKA, HPKYJIL
H TpaHcmopTnp. YTo0El pacKpacHTh CEKTOpLI, IOJIe3HO HMEThH IBeTHLIe KapaHJalldH HIH
dnomacrepsl. Her HeobOxoaumocTH cTpOHTH yIiibl odyeHb TOYHO. Ha pucyHke 2 mokaszaHbl
ABe Kpyrossle auarpammsel. Ha ofHoil u3 HHX MaJblil cexTop mmeer yrosa posHo 47°, a Ha
apyroit yron pasen 48°. IMonpobyiire onpeaennTs, rie Kakas auarpamma.

\ /

FucyHok 2. Kakow yron meHbwe?

@ Mpu NocTpOeHUU KPYroBOW AMarpaMmbl HEe HYXHO OTKNaAbIBaTe YrNbl ¢ 6ONLWOW TOY-
HOCTbIO. HeBonbluan NorpelwHoCcTs He MelaeT NPaBubHO BOCNPUHMMATL AWarpammy.
MMaeHbie AOCTOWHCTBA KPYroBOWA AuarpamMmbl — HarMsAHOCTbL BOCNpuATHMA M ObicTpoTa

NOCTPOEHUS.

Ona TOYHOro NPeAcTaBNeHua M aHanuaa [aMHbiX AuarpaMmmbl He MOAXOAAT, ANA 3ITOro

HYXHbI TaBNULbI.

22
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Ilenoe menuTcs HA HECKOJABKO dYacTell, MOSTOMY AMArpaMmMa COCTOHT M3 HECKOIBKHX
CEeKTOPOB. YToJ KaMA0ro cexkTopa NpubMMKEHHO NPONOPIHOHANEH ToH Aose, KOTOPYKH OH
MOKA3LIBAeT.

Huorpa Berpevalores Heyaaunbsle jguarpamwmbl. Ha npeacraBnennoit ma pucyske 3, a
maarpamme «CTpyKTypa 3aHATOCTH HACEJNeHHA TOpoja» CHAHIIKOM MHOTO CeKTOpOB. J(Ha-
rpaMMa NJIOX0 YMTaeTcH, CPABHHMBATH faogu HeyaobHo. Jlyume obbeaunsaTs GAM3KHe oTpac-
au B oguy. Hanpumep, moxuo obbegunuts kKareropuu «Toprosiass» u «Ob0wecrsenHoe mnu-
TAHHE»,

Ha pucyrke 3, 6 nokasaHo AeleHHe Ienoro Ha ase uactTH. [Ipome crazate: «[Ipamepno
TpeTh M3bmpareneil He sBMIach Ha ydacTok». Ha pucynke 3, ¢ msoOpaxkena amarpaMma,
rae BCce WecThk Aoeidl npuMepHo oAnHaKOBBL. Jlydume Ovwio O6b1 Hamucats: «Bee mects cop-
TOB MHHEPAJBLHOII BOALI MOJL3VIOTCA NPHMEPHO OAHHAKOBBLIM CIIPOCOM@®.

a) CTpyKTypa 3aHATOCTW Hacenewus ropoaa

0,93% E———
4,67% > o | : 12,16%

O Hobuma seneanoit pyant B Toproeaa ] Nobrma anarnros .Oﬁmmmrmoe MHTAHNE
0 OforaTuTeaLHAR B Aamunncrpamus O Cmoaanan O MBI
OPOMBIILIEHHOCTS W Muc NPOMBIILIEHHOCT b - -
O Hpoane i B xxx HHAHCOBLIA ceKTOp
MPOMBIILIEHHOCT i1 Bl Tpaucnopr [[] Canan
B 3apascoxpasenn: [0 HomoxoasiicTeo B 06pasosanme [[] BeapaGorusie
[0 Kyasrypa B Cropr
6) Hexa wabuparenen e) Mponaxu pasHeix COPTOB
MMHEepanbHOW BOAObI
He ABIIHCH

Pucyrok 3. NMpumepsl HeyAauYHbIX KPYroBbIX AWarpamm
_—
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[NIPHMEP. B Tabaaue 19 gansl cBefjleHHs 0 BceX OKeaHAX 3eMJIH.
I[MocTpoiiTe KpYyropyw AHArpaMMy, NOKA3LIBAKIIVI [A0JK KaMXKAOro oKeaHa B obmeil
IJIOIAZN MOBEPXHOCTH BCEX OKEAHOB 3eMJIH.

Tabanna 19, Oreanst

ke Momarﬂ:oxgxno CTH, Oﬁ:i: :::gu. M(;p:; H:ﬁu
ArnanTwaeckmit 91,6 329,7 3597
Mo eid e e 73,6 292,1 3890
Cepepusiit Jlegosursrit 14,8 18,1 1225
Taxwii 169,2 710,4 3976
HOmx brit 20,3 72,4 3270

Pemenne. Brrunciaum 06[1[}"!0 [aoimajab NoBepxHOCTH BCeX OKeaHOB:

91,6 + 73,6 + 14,8 + 169,2 + 20,3 = 369,5 (mam xm).
Haitgém gomio kasxaoro okeana. [lons AraanTHdyecKoro okeaHa paBHAa
91,6 : 369,5 = 0,248,

TO ecTh npumepHo 24,8%. CnepoBaTellbHO, CEKTOD, COOTBETCTBYIOIMHE ATIaHTHYECKOMY
okeany, mmeer yroan 360° - 0,248 = 89,3°. Ananoru4sHo BHIYMCAHM JOJH H YIVIBI CEKTODOB
ANA OCTAJILHBIX YeTHIPDEX OoKeaHoB. PeayawraTthl ana yaobGcrBa 3aHecém B Tabmuny 20.

Tabmuma 20. [Maomagn NMOBePpXHOCTH OKeaHOB

s A A Jona B obumeit Yroa cexropa
Oxean o ’3 i MIOMALM HA aMarpaMmme,
o o nosepxuoctu, % rpajxycsi

AraanTRuecknit 91,6 24,8 89,3
Hoa it s 73,6 19.9 71,7
Cepepnsiii JlegoBuThIii 14,8 4,0 14,4
Tuxwuit 169,2 45,8 164,8
FOmen biit 20,3 5,6 19,8

IIpr mocTpoeHHH AMATPAMMEI OKPYIVIMM VIVILI JI0 HEJIOTO YHCJAA TPajgycoB MM Jaxke o
yrnos, kparasix 5°. He salyaem packpacuTs cexkropsl M A00aBHTHL JIEreHAY, KOTOPas ynpo-
aeT YTeHHe W INOHUMAHHE IHATDAMMEL.

Buano, yro Tuxuii oxean saHMMAeT OKOJIO IOJOBHHBI, & ATIAHTHYECKHH — IPHMEPHO
YeTBepTh NJIomaan Bcero Mumposoro okeana (mmarp. 9).

=
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Jinarpamma 9. Ilaomaam mosBepxXHOCTH OKeaHOB
D ATaanTHdecK il

D Huauiickmi

D Cesepustit Jlegosnraiii

D Tuxmit
D I0cH B

Cronbukoesie auarpammel yAOOHbI, KOMa HYXHO NOKA3arh, KAK OAHA U Ta Xe Benn-
YUMHA MEHSETCA CO BPEMEHEM, WKW KOr[a HYXHO CPasHWTb pasHbie (HO CpaBHUMbIE)
BEJSIMMUHLI.

Kpyrosas auarpamma HyxXHa A0S APYrMX Uenei — OHa Noka3biBaeT, Kak eavHoe ue-
noe AennTcsl Ha 4YacTw.

Bonpocsi

MNoyemy He TpebyeTcs CTPOMTbL CEKTOPbLl KPYTrOBOW AMarpamMmmbl 04eHb TOYHO?

B tabnuue 19 gadsl cpeaHue rmybuHbl NATM OKeaHoB. IMEEeT NI CMbICN MCNOoNL30BaThL
KPYroByiQ AMarpammy Ans rpaduHeckoro u3obpaxeHus 3aTux AaHHbIX 0 rmybuHax?

B tabnuue 19 ects panHble 06 o6béme BOAHLIX 3anNacoB B KaXIOM W3 MNATWM OKea-
HOB. MIMeeT nNu CMbICN UCNONL30BaTL KPYroByw Avarpammy ana rpadu4eckoro uao-
6paxeHni aTux AaHHbix 06 obGbémax Boabl?

Mmeet nu cmbicn MCNONL30BaTh KPYrosylo avarpammy ans u3obpaxeHuws gonen manb-
YAUKOB WM 1EBOYEK B Balwem knacce?

Monpobyute chopmynuposarts obwee npasmno O TOM, KOraa nyywe cTpouts ctonbm-
KOBYIO Allarpammy, a Koraa — Kpyrosylo.

3apauw

30 Ha amarpamwme 10 nokaszansl JaHHBIE 0 YHCJHe YIeOHBIX W XVAOKECTBeHHBIX KHHT

NPEACTABJIEHME OAHHbIX

PyCcCKHX u 3apy0exHBIX aBTOPOB B WKoALHON OuOinorexe. CKONMBKO HpUMEpPHO
yuebHbIX KHur B Ombiamorexe, ecnn Bcero s bmbOnmorexke 300 xmur?

Huarpamma 10. HIxoasusiit 6udamoreansit doujg
YueOGuaa autepaTrypa 3apviesKHbLIX ABTOPOB

VYuebuaa nureparypa
PocCHHCKHX ABTOPOR

XynoxecTBeHHAA JHTEpaTypa
3apybesxHBIX ABTOPOB

XyaoxkecTBeHHAA JTHTEpaTypa
poccHilcKMX aBTOPOB

25



31 Ha amarpamme 11 mokasamo cofepKaHHe NHTATENLHBIX BEIIECTB B YeTHIPEX pas-
HBIX mpoaykrax. Onpegenure 1Mo amarpaMme, B KaKOM HPOJAYKTe cojep:kanue OGes-
KOEB npesbimaer 25%.

Jinarpamma 1i. Cogepxanmne NUTATeNbHBIX BelleCTB

1) Kakao 2) Hlorkonan 3) dacons 4) I'puGnt

[ ] Beaxn
BEDT

[ ] ¥raesoas
B oo

*K opoveMy OTHOCATCH BOAA, BATAMHHBI H MHHEPDAJIBHBIC BeIeCTBA.

26

32 Vpannckuii depepansusii okpyr (Yp®0) cocront u3 mecrn permonos. Ha amarpam-
me 17 npejpcraBieHbl CBeICHHA O COOTHOIIEHHH YHCACHHOCTH HACEJEHHA B PerHo-
HAX CKpyra no gaaaeiM Ha 1 sasapsa 2018 r.

a) B xakom ua permonor YpPQ0O Hanbonbmas 4HCJIeHHOCTE HaceaeHuA?

6) Haiiaure npumepHo aonw HacejneHua Yenabuuckoit obnactn B obmell uuciaeH-
HocTH HaceneHus YpdO.

Jnarpamma 12. YUYncnensocts Hacenenusa YpdO

Amano-Herneuxnit AO

Ciepanosckas obnacTh

Kypranckas obnacTs

Orpa
Tiomenckas obaacTs

“~_ Heambunckasn obaacts

33 Honssysce panasMB u3 Tabauge 19, nocrpoiire KpPyroByio AMArpaMMy, HOKAashbl-
BAOMIYVI0 COOTHOIIEeHHe OOBEéMOB BOABI B MATH OKeaHaX JeMIH.
34 Paccmorpute aunarpammy 9. Kakme ma craegyonmx yTBepsKAeHHH BepHBI?
1) IMnomaaes nosepxuocTn THXoro okeana HAMHOTO MPEeBbLINIAET IUTOMAAN HeThIPEX
OCTAJIBHBIX OKEeAHOB, BMecTe B3ATHIX.
2) ATnaHTHYecKHH OKeaH COCTaBIAeT NpHMepHO 4YeTBeprs MHpOBOro oxKeaHa o
IJIOIAAH BOAHONH MOBEPXHOCTH.

3) Muauiickuili oxkeaH OpeBblaeT ATIAHTHYECKHH 10 [UIOMAAM BOAHON NHOBepX-
HOCTH.

4) Cesepnurit JlefoBHTEIIT OKeaH — CaMBIil MaJeHBKHII OKeaH MO TJIOHIAAH BOJAHOM
NOBEePXHOCTH.

FNABA I



35 B oamoii m3 mxon ompocuam 30 yUEHHKOB H yuHTeneil 0 AOMAINHHX JKHBOTHBIX,
JKHBYIIMX B HX ceMbsX (M3 OAHON CeMBbH ONPAIIWBAJN TOJBKO OJHONO 4YeJOBEKa).
Peasyasrarsl onpoca saHeceHsl B Tabauny 21.

Tabmuna 21. JomamHEHe AKHBOTHBIC

Eomxa Codara ruua Prioka Jpyrue Her

18 10 ] 2 7 6

a) CyMMapHOe 4YMCI0 JKHMBOTHBIX OGosbllle, YeM YHCJI0 ONpPOIEeHHBIX cemeil. Yem
9T0 MOKHO O0BACHHTL?

6)* IlpermonoykuM, YTO B KAXKJAOH CeMbe €CThH JKHBOTHBIE He Gojiee ueM JABYX BH-
poB. [onnayack Tabmuneit 21, maliaATe YHCIO ceMell, Tle pOBHO OAHH BHJ KH-
BoTHBD:. IlocTpoiiTe Kpyropyw auarpaMmy, HOOKasbIBAIOIIYIO AonH cemeii: Oes
AOMAMIANX KHBOTHBIX; C OJHHM BHAOM KMBOTHBIX; C [ABYMS BHAAMMH.

36 B reuemre uerseprn Baua noayuma cieayiolMe OLEHKH: 10 AHIVIMIICKOMY #A3bI-
xy — 4, 5, 5, 4, 3, 5, 4, 4, 3, 5, b, 5; mo marematnke — 4, 3, 5, 5, 4, 5, b, 4.
a) IMocTpoitre KpyroBeie AMArpaAMMEl PACTPEJENIeHAs ONEHOK M0 KAYXKIOMY W3 MIpej-

MeroB. CpaBHHTEe HHATDAMMEI.

6) MokBO M YTBep:xAaTh, uT0 BaHf npuMepHO OAMHAKOBO YUHATCA [0 3THM Npe-

meran ?

Bo3pacTHO-NONOBLIE AvarpamMmMbl

IMourn B KaMAoi HayKe TPHMEHAIOTCH CHeIHANBHEIC AHATPAMMEI, VAOOHEIe AnaA maobpa-
JKeHHS ONpefeNéNHbIX AaHHBIX. B Mereoponormm! mns wsolpakeHHMs CHJIBI ¥ HalpaRIeHAS
BeTpa NPHMEHAIOICHA JIENECTKOBbIE JHATPAMMBI, B SKOHOMHKE NPHMEHAITCA OMpKeBble AHa-
rpaMmbl s uacOpaskenns kKypceoB neHabix Oymar u ux konebanwmii. [Moame MBI nosmaxo-
MHMCH C AHATPAMMAMH PACCEHBAHHSA, KOTOPBIe MO3BOJAIOT HANIAJAHO OTPA3HTH CBA3bL MEMKAY
ABymA BenqmumHamMK. Celiuac Mbl PACCKA’KEM TOJLKO 00 OQHOM THIIE CHENHANbHBIX JHAIDAMM.

B memorpadun — crarHcTHYecKoi HayKe O HACEJeHHH — MNPHMEHSTCA BO3PACTHO-NO-
JOBBbIe AHATPaMMbI (IOJOBO3PACTHRIE MHPAMMALI). OTH AMATPAMMEI MOKA3LIBAIOT KOJHYe-
CTBO MYKUHH H JKeHIIHMH B KAX[AOM BO3PACTHOM HHTEpDBAJE. Cocronr Takas AuarpamMa H3
AByx cronbukoBbix amarpamm. CTonGHKH cTPOATCH NOPUSOHTAJIBHO N0 pasHble CTOPOHBLI OT
ofmeil ocH.

ITo dopme nonoBo3pacTHOH MUPaAMHALI MOMKHO CY/JIHTL O TOM, KakKof cies OCTABHJIM BOMH-
HBI ¥ [APYTHe COllHAJILHEIE MOTPACEHHMS, W O TOM, KAK peanuayercs B cTpane aemorpadm-
HeCKadA MNOJHTHEKA.

IIPHMEP 1. Ha anarpamme 13 M300pasKeHa [OONOBO3PACTHAA uUupamuia Poccun Ha
1 saaBapa 2021 r. CkoabKO NMPONEHTOB COCTABJAET HaceleHHWe B Bospacte 20—24 net?

Ha mupammuae HaXOAHM COOTBETCTBYIONIHI «coi». BHaHO, WTO MY:KIHHEI B BO3pacTe
20—24 ner cocraBasior 2,3%, a MeHINMHBI TOro ke Boapacra — 2,2% Bcero HaceleHHSA
Poccun.

B3uaa uncnennocts Hacenenua Poccun (146,2 mam wen. ma 1 sasapa 2021 r.), momse0
OIIEHHUTH KOJHMYecTBO poccuAH B Bospacte or 20 go 24 ner:

146,2 - (0,023 + 0,022) = 6,58 MaH uen.

1 Mereoponorus — Hayka 06 armocdepHBIX SBRICHHAX,
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IIPHMEP 2. Yem MOXKHO OOBACHHTH CYKEHHE NHPAMHALI B BO3PACTHOM JAHAINA3OHE
45—59 ner?

Yrobbl OTBETHTh HA HSTOT BONPOC, HYXKHO BCOOMHHTH HCTOPHIO HAaled CTPAHBI.
B 1941 r. nauanace Benukaa OreuvecrBenHas BOHHA, KOTOpasA NPOAJHMJIACH MOYTH YeThipe
roga M croumra nHaumeil crpame muoMecrsa xusueit!. Ha ¢ponrax nmorufio odenb MHOIO
MOJIOABLIX JIOLE, u y HUX He poauinnucek geru. Kpome Toro, B rojasl BOMHLI Pe3Ko CHH3H-
nachk poxmpaemocTts. [losroMy Ha NMHpaMHIe BHUJAHO pe3koe cy:keHHe B caoax T0—T79 ner.
Crneayiomee rokoJieHHe TOMKe OKA3AJ0Ch MAJIOYHCJEHHBIM: MAJIO POAWTENel — Mano jae-
Teii. Cion 45-—59 ner ma pemorpadpuueckoit nupammuae Pocenu — 5T0 «dX0 BOHHEIS.

HMuarpamma 13. Ilonoeoazpacraas nupamuga Pocceun wa 1 smeapa 2021 r.

100+ | Myscamms 0,0% 0,0% Henmunn
95—99 0,0% | 0,1%
9094 0,1% ||} 0,4%
85—89 0,3% || I 0.8%
80—84 0,6% .- 1,7%
75—19 1,5%

70—174 La% _ 2,5%
65—69 2,3% I 5 6
60—64 2,9% — 4,0%

556—59 31;& 3,8%

50—54 1% 3,1%
45—49 3 33":

3,6%

35—39 4.1 % R .2
s0—s34 |4.2% | INEEEEEE N 1.1
25—29 2,97 N N :.::
20—24 2,3% T 2.2
15—19 2,6% B 2.1
10—14 3,0% R :
5—9 3,3% | EFD
0—4 | . 3,2% 3,0%

5% 4% 3% 2% 1% 0% 1% 2% 3% 4% 5%

Ecte B BTOpOE «3X0 BOMHBI®» — BHYKH BOEHHOI'o NokoJeHusa. «Bropoe axo» Hanomu-
nocs Ha nmepuon pacnaga CCCP m nochaenywinue KPH3HCHBIE rojabsl. PokAaaeMocTs CHOBA
pesko cumaunack. [loaromMy HA nHpaMmuje MBI BHAMM €€ OAHO CYKCHHE: DOCCHAH B BO3-
pacre 15—29 ner HamHOro MeHsblle, 4eM MOIVIO Obl ObITh.

BoiiHBI B 3KOHOMHYECKHe KDPH3HChl CKA3BIBAKOTCA HA HaceJdeHWH mwoboil crpaHsl JUIH-
TeJbLHOE BpeMH.

® Bonpocsl

1 Kak HasbiBaeTcsa cneuwansHas anemorpadpuyeckas auwarpamma, rnokasbiBawwas 4wvc-
NEHHOCTbL MYXCKOro W XEHCKOro HaceneHua?

2 3a CYET Yero MOXeT YBEeNUYUBATLCH WAKW YMEHLLIATLCH YUCNEHHOCTL TPYAOCNocobHO-
ro HAaceneHnwa B CTpaHe NoOMHUMO BOWMH?

! ITo cux mop He YTHXAlOT CHOPBl, cKoabko rpaxgan CCCP mormGio Bo Bpema soiiasl. B 2015 r.
Munucreperso oboponsl Pocenn onyGanKoBasio naHHBIE, COMNIACHO KOTOPBIM O0IHE NOTEPH COCTABHIIM
26,6 man wen.

—
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3apaun

37 Boyensior TPH OCHOBHBIX THIIA BOCIHPOM3BOACTEA M BO3PACTHON CTPYKTYPBI Hace-
JIeHMHA.
Ilpozpecrugue ! T™pu ¥anaxmenHavercH PRICOKNHE noneid nereil » gaceprenpy corpa-
HEI, BBICOKOH PO IAEMOCTHIO H HHA3IKOMH cpe,qﬂeﬁ OpoOAOWIEHTENBHOCTRIO FHH3IHH.
Takoit Tnn xapakTepen juia GoabmmHECTBA cAabOpa3BHTHIX CTPaH.
Cmayuonapusiii THI XapakTepHsyeTcs TOYTH YPABHOBEINIEHHON [oyiell JeTCKHX
H CTAPIIYX BO3PACTHBIX TPy, HEeBLICOKON crabuabHoil poxaaemocrsio. Tarkoil THn
qaime BCEI'O BCTpeuaeTcd B CTpaHax cC pﬂSBBBﬂ]O]I]EﬁCH BROHOM_H_KOﬁ, B KOTOPLIX
AJATENbHOe BpeMA He ObIJI0 HM 3KOHOMHYECKHX, HHM NOJATHYECKHX TOTPACeHHH.
IIpn pezpeccusnom THIE AONAA NOXKWIBIX JIOfeH B COCTABE HACEJEHHS BBLICOKA,
a nereit mana. HabmomaeTca HA3KAA POKAAEMOCTH MPH BREICOKON cpeaHeill TPOAOI-
EHTeNbHOCTH KkH3HH. Takoil THO xXapakTepeH JUIS COBPeMEHHBIX PA3BHTBLIX HHAY-
CTPHAJLILIX CTPAH.
Ha amarnamme 14 maobpakeHBl NOJOBO3pPACTHBIE NMHPAMHALI TPEX crpaH: Snonuwu,
Adraauncrana #1 Henargau. Onpeaenwre, Kakas AuarpaMma Kakoidl crpaHe coor-
BETCTBYeET.

Juarpamma 14. IonosoapacTHbie NEpaAMHILI TPEX CTpaH

MysKHaitHb FKenumins Mymunnn  Henuguas Mysanub Henmmun

100+ 4 100+ 4 | 100+
95—99 - 95—99 - 95—99 |
90—94 4 90—94 - 90—94 4
85—89 1 85—89 - 85—89 -
80—84 A 80-—84 4 80—84 -
75—79 1 75—79 1 T5—T9 1
70—74 - T0—74 1 T0—74 -
65—69 1 65—69 - 65—69 1
60—64 1 60—64 1 60—64
55—59 1 55—59 1 55—59 -
50—54 - 50—54 A 50—54 -
45—49 A 45—49 - 45—49 -
40—44 A 40—44 - 40—44 -
35—39 - 35—39 1 35—39 4
30—34 - 30—34 - 30— 34
25—29 1 25—29 1 25—29 -
20—24 - 20—24 - 20—24 1
15—19 1 156—19 1 156—19 1
10—14 7 19—34 7 i0—141

5—91 5—9 1 5—9 1

0—47 0—4 7 0—4 1

6% 4% 2% 0% 2% 4% 6% 4% 2% 0% 2% 4% 4% 2% 0% 2% 4%

38 Mo pansmim Poccrara ma 1 ameapa 2021 r. uacenenmme Poccum cocrasnsano
146,2 mua wen. Paccmorpure mmarpammy 13.
a) HaiiguTe umcaeAHOCTH JeTeidd B Boapacte mao 4 ner wHa 1 smsapa 2021 r.
8 Poceun.

0) Ha cxoJpKOo ManbdMKOB B BospacTe f0 4 jer Obuno Oojblue, yeM jgeBodex?

—
-
x Y
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39 Ha aumarpamme 15 mzobpaxkeHa NOJNOBO3PACTHAA NHPAMHAA HACeJeHHA Bceil 3em-
Jau no aaHHbIM Ha KoHen 2021 r. (ofmas YHCJIeHHOCTH YelOBeYecTBa HA 3TOT MO-
menr 7,87 mupa uen.). PaceMoTpuTe AHArpaMMy M OTBeTbTEe HA BOIPOCHL.

a) Cronpko B 2021 r. Ha nnarere GbL70 fereit B Bospacte 10—14 ner?

6) PaccmoTpum ToabKO Jiereif B Bospacte o 9 mer. Ha ckoasko B 2021 r. B mupe
ManbYMKOoB ObLto Gosbuie, yem gesouder?

B) Paccmorpum tonbsko Jnogeii B Boapacte 60 ner m crapme. Ha cKoONbKO My:KUHH
ObII0O MeHBLIE, YeM JKeHIMuH?

Huarpamma 15. IoxosoapacTHas mupaMuga
Hacerenua Semun ma 2021 r.

100+ | Myxuunwm 0,0% 0,0% Kenmunn
9599 0,0% 0,0%
90—94 0,1%| | 0,2%
85—89 0,2% | |l 0.4%

80—84 0,4% [ o0.6%

75—79 0,7% [l I 0.9%

70—74 1,2% [N 1.3

65—69 1.7 [ 1.5

60—64 2,0% B 2.1

55—59 2,5% . 2.5

5054 2.9% [ N : .

4549 3,1% [ . 5.0 7

4044 3,27 [ . .

35—39 | 3,6% N I 5.

s0—34 | 3,0 [N D .-

25—20 | 3,9% [N D ;-

20—24 | 3,9% [ B 5.7

15-19 | 4,1% [ N .

1014 | 4.2 I I .o
5—9 |4.4% [N I, .1
0—4 |4,4% 4,2%

5% 4% 3% 2% 1% 0% 1% 2% 3% 4% 5%

40 Paccmorpure mnonosoapacTHyw nupamuay Poccum, cocraBnennyw Ha 1 amBaps
2021 r. (nuarp. 13). CpenajiTe mporHo3, Ha CKOJBKO TPOIEHTOB H B KAKYH CTOpO-
HY HM3IMEHHTCA KOJHYEeCTBO B3pocJbIX Jioeil B Bospactre 30—34 Jger K Havany
2041 r. mo cpaBHeHnio ¢ Hauanom 2021 r.

VYrxazanue. HyxHO cpaBHHTH YHCJeHHOCTH TeX, KoMy B 2041 r. 6yaer 30—34 ro-
na, ¢ YACJEeHHOCThIO TeX, KoMy 30—34 roma 6vwmo Ha Hawano 2021 r.
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OnucarenbHas
cTaTiCTUKa

B aton rnase peyb NOMAET O TOM, KaKk OAHUM-
OBYMSl 4uCnaMm Onucate BaXHbleé CBOWCTBA
6onbWwOro maccmea paHHbix, OTcoona Ha3BaHue
rnasbl — «OnucarensHasa CraTucTuka».
CywecTteyeT MHOXECTBO oOnucaTenbHbiX noka-
3aTtenen, no KOTOPbLIM MOXHO CyaAuTb O cpen-
HUX 3HaA4YeHWAX, pacceMBaHuv, CUMMETPUYHOC-
TM W XapakTepe W3MEHEHUs CTaTUCTUYECKMX
OAHHbBIX.

B crarucrtuke Wupoko UCNOoNL3YITCHA cpenHee
apudmerTuyeckoe U meauaHa.

7 CpegHee apudpmetrunyeckoe
8 Meawnaua
9 Havumenblwiee u HanbonbLuee

3Ha4vYeHnda. Pasmax

10* O603Ha4YeHUs B CTATUCTUKE.
CeoncTBa cpegHero
apudmMeTn4ecKoro



B sT0i1 TIaBe peus MOHAET 0 MACCHBAX WA HAOOpAX YHCEJT W O TOM, KAK OMHCATH Of-
HHAM-IByMs 9YHCJIaM¥B BajKHbIe cBoiictBa mabGopa, B KoropoMm MHOro umcen. Paasmen crarm-
CTHKM, HM3YUAIOMMUI MeTOoJAbl ONMCAHMA AAHHBLIX, HASLIBACTCH ONHCATENBHONH CTATHCTHKOIL.
Yrobbl OAHHM YHCJIOM OXAPDAKTEPH3OBATH BECh HMCJ0BOH MACCHB, MCHOJbB3YIOT pPasjiHYHBIE
cpelHHe 3HaAYeHHA. B CTATHCTHEKE MHPOKO HCIMOJBL3VIOTCA CpellHee apH(pMeTHYecKoe, MeJaH-
ana. Unorga tpebyioresa U aApyrue cpejaHue.

@ Kakoe wmeHHO cpegHee nyyise Boibparh AnA OnNnMcaHus Toro wnu MHOro Habopa aaHHbIX,
3aBUCHUT OT NPUPOAbI JAHHBLIX, LIENel UCCNeNoBaHna U CNOXMBLLUMXCA TpaymLWiA.

CpepgHee apudmetruyeckoe

B Tabmune 22 nokasaHbl LEHLI OJHOIO M3 IO- Tabnuna 22. Ilema cmaprdgora, p.
nyaspHeIX cmaprdonos B 10 pasHeIX MHTepHeT- -
marasuHax He 13 smsapa 2022 r. Maraaum  Ilema = Marasuu  llena
IleHnsl B p&a3HBIX MArasMHaX pasHble, 5T0 CBA- 1 8050 6 7790
3aHO ¢ MHOrMMH (akTropaMu, HO B LEJIOM MOKHO
CYHMTATb, YTO [JAHHBLIE OJHOPOJAHBI — peuYb HIET 2 8480 7 8290
o6 ogHOM H 10M chti cMaprioHe, H pe3ko BhIIe- 3 8590 8 7890
NAKIAXCA 3HaYeHni Her. YUToOBl ogHMM YwHCJIOM
oxapakKrepHaosaTh IleHy cmaprgoHa B yka3aH- 4 8340 9 7970
HEII AeHbh, pasyMHO HallTH cpeaHiol ueny. Cro-
o £ w.J 5 8190 10 7910

JKHMM BCe IeHHI M pasjle/liM HA KOJHYecTBO CJa-
raemMbix, To ecth Ha 10. Ilonyuaercsa

8050+ 3480+ 8590+ 8340+ 8190+ 7790+ 8290+ 7890+ 7970+ 7910

10

Jlas npocToThl MOMKHO CYHTATH, UTO MACCHB COCTOMT He M3 IeH B pyOasax, a M3 YHCeN.
ITosroMy MBI He NHCANM eJMHHIL] H3MEPEHHA Y KaAOro CAAraeMoro, a yKasajJu X OfuH
pa3 B KoHIe 3 ckoDkax.

Haiinennoe 3naueHHe HasbsiBaerca cpeaHuM apudpmernueckum. Ha s10 smauenmue MokHO
OPHEHTHPOBATECS IIPH NOPHHATHH pellennsa o mokyoke. llema maMporo selme cpegHeii,
CKOpee BCero, He YCTPOHT IIOKVIIATe)s, A IeHA HAMHOI'O HHJKe BBIIVIAJHT ION03PHTEJLHO.

Cpeanee apudmMernueckoe — camas ynorpeburensHas NeHTpanbHasa wsepa. [loatomy
HHOTJA cpeAHze apudMeTHYecKoe HAZLIBAIOT NMPOCTO CPEHHM WM CPeIHMM 3HAYeHHEM.

=8150 (p.).

@ Cpeanum apudMeTUYEeCKMM YUCNOBOMO MACCMBA HA3bIBAETCH OTHOLWEHWE CyMMbi
BCEX YMCesl MACCUBA K MX KONUYECTBY.

HasecéM Bce BeJIHMHMHBI HA YHCJ0BYI0 OCh TOYKAMH, A cpejJlHee 3HAUYEHHE YKAMKeM CTpes-
Koit (puc. 4).

7790 7890 7910 7970 8050 81508190 8290 B340 8480 8590 >

- *—e - I -

Pucyrok 4. Uexnl Ha cmaptdox B 10 marasmuax, p.

IIaTe umcen mMeHbme cpeaHero H natek Ooabme. IIpwm sTom smauenme 8190 goBoanHO
OMHBKO K CpegHeMYy.

=
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Cpeanee apudMernueckoe sriuserca nearpoMm Habopa uncen. [loscHum, uTo 3gecs o3HA-
yaetT cioBo <ueHTp». I[IpepcraBum, YTO uYMCNOBas OCh ABAAETCA CTEPKHEM, HA KOTODLI
noABelleHbl ONMHAKOBbLIE I'MPH B TOYKAX, COOTBETCTBYIOLIMX OTMeYeHHBIM uuciaam (puc. 5).

7790 7890 7910 7970 8150 8190 8290 8340 8480 8590

D[DDD‘BDGBG

PucyHok 5. CpepHee apudpmeTHyeckoe — TO4YKA pPaBHOBECHUSA

Ha crep:kHe cymecTByeT TOYKa paBHOBecHA. Ha 3Ty TOUKY MOKHO «OmepeTb» CTepP:KeHB
C PHPAMH TaK, YTO CTEPHKEHb OKAKETCA B PABHOBECHH. ITOH TOYKONH OKasblBaeTcH cpejHee
apudmernueckoe. B puauke TOUKY paBHOBECHS HAJBIBAIOT HEHTPOM MAacc.

I[IppMep ¢ THPAMH HJLIIOCTPHPYET TVIABHOE CBOMCTBO CPEIHET0 apHOMeTHYECKOro: OHO OJu-
HAKOBO 3aBHCHT (T BcexX uncen Habopa. M Gonbinme, m Maiblie yHcaa BXOAAT B cpefaHee apud-
METHYECKOE «C OJMMHAKOBBLIM BecoM». B HEKOTOPBIX CAyHaAX 5T0 JOCTOMHCTBO 00OpavymBaercs
HeJOCTATKOM: ecau B Habope mo omubke WIH B CHAY KAKHX-TO O0CODEHHBIX NPHYHMH €CTh OMEHb
GonblIoe MUTH OYCHB MAJIOE 3HAYEHHE, TO OHO OJHO OYeHL CHJILHO BIHAET HA cpegHee apud-
METHYECKOe, M TOI7la CpejiHee He OYeHb XOPOIIo ONMMCchIBAeT Bechk HaboOp B memom,

@ CpeagHee apudMernyeckoe XOpoWo ONUCLIBAET OAHOPOAHbIE MACCMBLI AdHHLIX, TO
€CTb MacCuBbl, B KOTOPbIX BENUYMHBI UMEIOT OIMH W TOT XEe CMBICN, U HET 3HaYeHW,

KOTOpBLIE CWIBHO OTAWHAIDTCH OT BonblWMHCTEA.

HHorpa cpeanee apudMeTHYecKoe HMCHOJAB3YIOT ANA ONHCAHUA JAaHHBIX I[IPOCTO B CHAY
cloxuBIIeHcA Tpaannuu. Xopommit npuMep — MKoAbHBIE oHeHKH. UTo0Bl BRIBECTH weT-
BEPTHYIO ONEHKY, YYHTEeNs HWCIOAL3YIOT cpefiHee apMdMeTHYecKoe, XOTA ONeHKH He JBJIA-
IOTCA YHCJAMH, 4 MOITOMY CyMMa OINEHOK He HMeeT MaTeMaTH4YecKoro cmeicjaa. Beas ecam
CJIOKHUTEL JABOHKY M TpPOHKY, TO OLUEHKa «IAThH» He noiayumrcs. Bojee Toro, eciam MKOIb-
HHMK BHAYaJe MONy4Yan ABOHKM, HO noaxe pasobpajicsi B MaTepHaie M CTAJl SACIYIKEHHO
MOJAYYATh OTAHMYEBIE ONEHKH, CpeJHee apudMeTHUYeCKOe BCE PABHO Oy/AeT HH3KHM: CPeJIHAH
OIeHKA He YYHTHIBAET, KAKHe ONEHKH MNOJy9YeHBl paHbIle, a Kakue — mnoake. Cpeamas
apudMeTHUecKas YeTBEPTHAA M IofloBas OLEHKH — JaHb TPAJMIMH.

® Bonpochl

1 [Jaiite orpenenedue cpegHero apudmervyeckoro Yucnoeoro Habopa.

2 Yemy pasHo cpepHee apudmernyeckoe 4ucnoeoro HaCopa, BCE 4icna 8 KOTOPOM
OOWMHAKORLI U paBHbl 5,67

3 Kak mMox110 onucaTte cpeaHee apudmeTuyeckoe ¢ TOMKKU 3peHust Guankm?

4 Moxet nu cpeaHee apwudmerndeckoe uucnosoro Habopa OwiTe Bonblie, 4em Hau-
Bonblwee sHasehke 8 Habope, Mehoule, Yeh naviMeEdoluea?

— - — S — —_— — —

B pepaktopax 3neKTPOHHbIx Tabnuuy Ha nepcoHans- - fe  =CP3HAY(C1:CA)
HbIX KOMNLIOTEPAX AN BLIMUCNEHUs cpeaHero apud- = . = .
METMHECKOro npefycMoTpeHa cneuwansHan ¢yHkums |

CP3HAY()

Ha pucyHke nokasadH npuMep BbMUCNEHWA CpeaHero C 5.25
3HAYEHWUHA MACCMBA U3 YEThLIPEX yucen. e s —s
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3apnaum

HaiiguTe cpeaHee apH(MeTHUYECKOe UHCEJ:

a) 8 u 10; 6) 8, 9 u 10.

Haijinure cpepiHee apHpMeTHUYECKOe YHCEJI:

a) 3, 9 n 27; 6) 6, 10, 16 u 20.

CkoaLKo M3 JaHHBIX YHCEJ MeHblle cpeJHero sHaueHus; OGoJiblle cpejHero 3Have-
Husa?

IIpuaymaiite Kakue-aubyAbL 4YeTbipe pPasHBIX 4YHCAA, CpeAHee apHdMeTHYECKoe KO-
TOPBIX PABHO:

a) BTOPOMY TI0 BeJIHIHHE THCJY;

6) TpeThemy MO BeIWYHHE YHCIY;

B) MOJYCYMME BTOPOTO M TPETHEro MO BeJIWUYMHE H3 3TUX Yucesn,

IIpraymaiite Kakne-EUOYb NATE PasHBIX YMCEN, Y KOTOPBIX CpeflHee 3HAYEHHe:
a) Go.bie YeThIPEX YHCEJ, HO MeHblle MNATOro;

6) GonblIe MEepBOrO 4YMCjaa, HO MEHbIIE OCTAJNbHBIX YeThbIPEX.

Haiigure cpennee sHavenme mHaGopa 4ducesi, He BBEIYHCIAA HX CYMMY:
a) 13, 14, 15, 16, 1T; r) 20, 25, 30, 35, 40;

6) 16, 17, 18, 19, 20; n) 22, 24, 26, 28, 30;

B) 21, 22, 23, 24, 25; e) 102, 104, 106, 108, 110.

Cepreo nymxuo GbL10 HaliTH cpefHee apH@MeTHYECKOe BCEX HATYPAJBHBLIX YHCEs

or 1 no 100. O BeIUMCAMI ero Tak:
1+100

2

a) Bepuo i Cepreit maweén cpennee apudgmernueckoe?

6) Ipuseaure npumep apyroro Habopa umncena, cpegHee apudMerHyYecKoe KOTOpPOro

PaBHO MOJYyCYMMe HAMMEHbLIIETO W HaHOOJbIIEero 4Hces.

B) [IpuBeanre npumep mabopa, Ans KOTOPOTO TAKOH CclocOD BBIMHCIIEHHA CpPefHEro

JAeT HeBepHBLIH pe3ayJLTAaT.

OTMeThETe YHCJAa B HX cpejlHee apHMeTHYecKOoe Ha YHCJIOBOH MpAMOMA:

a)l, 2, 3, 4; B) 3, 4, 5, 6;

6) 2, 3, 4, 5; r) 10, 11, 12, 13.

BriupciuTe cpegHee apuipMeTHYecKoe 4YHcioBoro wHabopa:

a) 2,4, 7,8, 9;

6) 20, 40, 70, 80, 90;

8) 200, 400, 700, 800, 900.

Yucanrpe pafonr ) m gl noquyeppyr ya wahopa yueen q) vMuapeeqreM Boex vy-

cen ga 10 m ma 100. Kak cpenmme amaueHusa HaGOpoB 0) H B) MOKHO TONVIHTH
H3 cpeAHero sHaveHns Habopa a)?

BriuncanTe cpejHee apuMerHyeckoe HHcaoBoro Habopa:
a) 2,4, 7,8, 9;

6) 10, 20, 35, 40, 45;

B) 50, 100, 175, 200, 225.

Yucaosele Habopel 6) 1 B) noaydeHsl B3 Habopa uHcen a) YMHOKEHHEM BCeX 4H-
cenm Ha 5 B Ha 25. Kak cpepame 3HauenHa HabopoB 6) H B) MOMKHO MNOJVUIHTH H3

cpeaHero sHavenns Habopa a)?

=50,5.
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50 B ra6mmme 23 pama ypomaifHOCTH 3epHOBHIX KyasTyp! B Poccmm 3a HECKONTBKO JerT.
E Tabauua 23. YpoxaiiHOCTs 3epHOBBIX KyJasTyp B Poccum

Tox | 2009 2010 2011 2012 2013 2014 2015 2016 2017 - 2018

Ypomaiinocts s y . g ; g " .
aepHo n/ra 22,7 18,3 22,4 18,3 22,0 24,1 23,7 26,2 29,2 27,2

a) IMoawszysck Tabmaneii 23, HalifuTe CpefHIOI YPOXKAHHOCTE 3€PHOBBIX KYJILTYD
B Poccun 3a nares ger: ¢ 2009 mo 2013 r.

6) Haiigurre cpeaHiow ypoXalHOCTL 3€PHOBBIX KyabTyp B Poccum 3a naTe Jer:
¢ 2014 mo 2018 r.

B) CpaBEuTE CpefHIOW YVpoKailHOCTHL 3a nepsble naTh jger (2009—2013) u 3a cue-
ayiomue natek Jer (2014—2018). CuabHO 1M pasnAYaloOTCs MeXKAYy coboil aTH
CpelHHe 3HAYEHHA, ¢ Bamell TOUYKH 3peHusA?

51 a) Haiigure cpeiHo ypoKailHOCTh 3ePHOBBIX KyJLTYP B PoCCHH 3a Bech nepmoj
@ ¢ 2009 mo 2018 r. no ganHbeM Tabnunbr 23.

6) Hasorém rox u3 pganHoro nepmoaa (cm. tabn. 23) rogom cpegHeit ypomxaiiHo-
CTH, FCJIM YPOXKAWHOCTE Z3€PHOBBIX B 3TOT I0Ji OTIHHAETCHA OT CpelHeil MeHee
gyem Ha 5%. Karkwme rogsr 6ulyim rogamMmu cpegHel yposkaWHoOCTH?

B) Hasoeém rop u3 pansHoro nepuoga (cm. tabn. 23) HMH3KOYPOKAHHBIM, €CJIH YpO-
JKAaHNCTh 3€PHOBBIX B 3TOT roj HHKe cpeaHeil Goasme yem Ha 10%. Kakwme
rogel Obinu HuskoypomaiianemMu? Kakossl, 0o BameMy MHEHHWIO, OPHYMHBI HHS-
KOM YpOKAaHHOCTH B 3TH ToAbI?

52 B rabmmne 24 moxasaHo UMCAO JKHTeNeil mMecTH KpymHeidmmx ropoaos Mockos-

E';' cKkoi obnactn (c macenenanem OGojgee 200 Teic. wen.) B pasAasie roasl. 'opoga mepe-
YHCJeHbl B aJ(paBHTHOM NOPHAIKE.
Tabnuna 24. Hacenenme kpynHeimux ropogoe MockoBckoi odmxacTh, TBIC, 9elI.
l'om - -
1959 1970 1979 2002 2010 2019
Topox
Banaumxa 58,6 92,3 117,9 147,9 215,56 490,0
Kopoaés 41,4 105,9 133,5 142,6 183,4 224.,5
Jlobepusl 93,3 139.4 159,6 156,7 172,6 207,3
MurTHIgH 98,7 118,7 140,7 159.9 178,2 222.7
IMogoasck 129,4 168,7 201,8 181,0 188,0 304,2
Xumrn 47,8 85,0 118,0 141,0 207.4 264,.8
Haiigure cpepgnee yucio KUTeNel KpynHelmux ropogos Mockosckoi obnacru:
a) B 1959 r.; 6) B 1970 r.; B) B 2010 r.; r) B8 2019 r.

53 HazoBéM noAMOCKOBHEIH ropos u3 Tabaumsl 24 o4YeHL KPYIHEIM, €CJH YHCJIEH-
HOCTH HACeJIeHHs B HEM BBIIIE CpefHell YHCJIeHHOCTH HACEeJeHHfA IecTH KpyIHeH-
mHX ropoaos obnactTn. Kakme moamMockoBHEIE ropoja ObIJIH OYeHbB KPYITHBIMH:

a) B 1959 r.; 6) B 2019 r.?
Yem, mo BameMy MHEHHI), MOXHO O0BACHHTHL H3MEHEHHEe CIHCKA OY€Hb KPYIHBIX
ropogos?

1 VposmaitHocTh 3epHOBBIX KYJLTYP — MACCA 3epHA, NMOJYYEHHAS € OJHOr0O IeKTApPA MOCEBOB.
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MepnunaHa

B npeasiavieM NyHKTe MBI CKA3aJIH, YTO cpelHee apudMeTHYeCcKOoe XOpOoUIo ONMCHIBAET
MACCHBLI OZHNPOSELIX zarpsix., Yro gorave, ocit1 8 uucnorod HaGone, XoTophtil Mpr rnoy-
yaeM, BCTpPeYAlOTCA BBIGPOCHI, TO €CTH OAHO HIH HECKOJALKO YHCeJ, KOTOphble HAMHOTIO
foJbIIe HJIH HAMHOTO MEHBLINE BCeX OCTANbHBIX? B Takmx ciayuasax B KauecTBe IEHTPATb-
HOH MEephl YacTO MCHOJIL3YIOT MEeAHAHY.

IIPHMEP |. BoasméM karxoii-aun0Oyas Habop pasnmuHbIX uyucen, Hanpuamep: 4, 9, 1, 7, 11.
Crauana ynopagounm Habop mo Bospacranmio: 1, 4, 7, 9, 11. Vnopagouenusnii nabop Ha-
3bIBAETCH BAPHAUMOHHBIM psagaom. Tenepsr HAWAEM UYHCIO, KOTOPOE CTOMT IOCEpPeAHHE. DTO
yucyao 7. Ynucano 7 — meamana storo "Habopa.

B sTom npumepe HabGop cocrosas w3 naTH uMcesa. MeauanHoii B 8TOM caydae oKasbiBaeT-
CA YMCJIO, CTCSAIIee B TOUYHOCTH IOCepeanHe.

IMPHMEP 2. Pacemorpum mabGop 1, 3, 6, 11. Yncna yke ynopamodenbl, HO MX 4HeTsipe,
MO3TOMY CpeAH HHX HeT YHCJa, CTOSIMEero ToYHOo mocepeanHe. Boanmém asa wmena, crod-
mux mnocepeamHe. Ito yncna 3 u 6. Jlwoboe uz HUX, a Takke Jg06oe UMCIO MEMXAY HUMH
MOHO B3ATE B KauecTBe Meauansl. Yame Bcero B Kauecrse meauannl Oepyr cpepnee

3+6
apudmMernyecKoe [ABYX UEHTPAJNBHLIX YHCEN: —2—-=4,5. OGobmum orH ABa uOpumMepa

u chopmynunpyem obuiee npasuiio.

@ Y1o6k! Hal™M MeanaHy YMCNOBOND MacCUBa, HYXHO BbiNOJHWUTL Cneaylolme NeACTBUN.
1. Ynopsao4unTe MaccMe nNo Bo3pactaHuio. NMonyunuTcs BapuauMOHHBLIM paa.
2. Ecv B MaccuBe HEYETHOE KOMUYECTBO YMcen, ToO MeauaHon ABNSIeTCH 4Mcno, cTo-
Awee nocepenvHe BapyvauMOHHOro psaaa.
3. Ecnu B Maccuee 4ETHOE KONMUYECTBO YMcen, TO MeawaHoin o0bl4HO CYMTaKT cpen-
He: apudMeTUHecKoe ABYX YUCesn, CTOAWMUX nocepeawHe.

B IMYHKT 2 clegyer BHeCTH NIOOpABKY: e€CJIH B MacCHBe YEéTHOE KOJMHYECTBO UHCE], TO
MeAHAH Y TAKOr0 MACCHBA MHON0 — JIBA CPeAHHHBIX YHCJIA H BCe YHCIA, 3aKJIKYEéHHbIe
MeXRIAY HHMH. ,uaJIHM TEelnepk TOYHOE OonpejejieHHe MeJlHaHbl.

@ MepyaHoil YMCNOBOro MaccuBa HasbiBalOT Takoe YMCNo m, 4To xoTa Obl nonosuHa
yucen maccuea He Bonblwe Yucna m W xora Obl NOSIOBMHA YMCEN MaccuBa He MeHb-
we wicna m.

IIPHMEP 3. C momMombio onpejesieHusi NoKaxeM, 4To 4uciao 6 sBiasgercsa meamaHoi
yucaosoro Habopa

1,6, 3, 2, 0, 4, 9, 12, 8, 6.

Beero B nabope 10 umcen, nmosromy umcno 6 Oyner meamanoil, ecam B Habope Halayrcsa
b (mnm Gonsme) umcesn, Koropele He Dombime umesaa 6, a Takke Hainayres 5 (mam Goabme)
4yHces, KOTOpble He MeHbile yuciaa 6.

He GyaeM ynopsafouuBaTh MHCAA, 4 DPOCTO NOAUYEPKHEM BCe UHCIA, KOTOphie He Gosblne
ypcaa 6, a Hag BCceMH YHCJAMH, KOTOpPble He MeHbIne umcaa 6, mocTaBHM YepTy CcBepxy
(rauepkHéM HX):

1,6.83, 2.0.4,9,12,8,. 8

i
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OﬁpﬂTHTB BHHMaAHHE: YMHCJIO G BXOAHT H B OJHO, H B JApyroe MHOMXKeCTBO — OHO H nNoxa-
YEPKHYTO, W HAJYEPKHYTO OJHOBPEMEHHO.

Beero MBr cpenanu T noguépxkusanuit u 5 mamuépkusanwit. 3maumr, B drom nHabope
7 uncen, He 6onbmMX wem 6, ¥ 5 uncen, koropele He mMeHbme yeMm 6. TpeGosanue onpepne-
JIeHHA BBIMOJHEHO, MO3TOMY YHCIO b ABJIAETCH MB,D.'HII.HOI.:I.

Onpene_neﬂne TOYHO I'OB'DPHT. qT0o TAaKOoe MejlHAHA, HO HCOOJMB3OBATH €ro [AJNA NOHMCKa
meanannsl Heygaobuo. YUrtobbl HalTH MeaHAHY, HYIKHO AEeHCTBOBATL VYIKE€ HM3BECTHBIM HAM
cnocofoM: YHOPAZOUMTL YHCAA M HANTH OJHO HWIH ABA YMCJa, CTOSIIMEe NOocepeaHHe BapHa-
OHOHHOTO pAJA.

IIycrs Bcero B psaay n 4uces.

n+l1

— Ecam n HedfTHO, TO MeguaHoi Oyger YHCAO ¢ HDOPAJKOBLEIM HOMEpPOM >

“ n n
— Ecam n uértHo, To Mmeguanoil 6yger moboe U3 yHces ¢ HOMEpaMH 2 H §+1 HIH JT10-

6oe WHCIO MeXAY HHMH (Walle BCero B KavecTBe MeAnaHbl OepyT cpeanee apudmernie-
CKO€ ITHX 4YHCe,.

Mm1 ckasanm, YTO MeJAHaHa 4acTo HCIIJIb3YeTCHA Torga, KOorjga HapyvlieHa OJHOPOIHOCTD
AAHHEIX, TO €CTE B MACCHBE HMeWTCH BHED’OCH. YeMm ke Xopoima MeaHnaHa B TAKHX CJy4a-
ax? Pacemorpum npmmep.

IMPHMEP 4. B 2021 r. 8 Poccun 6nino 15 roposos ¢ umcnom xureneit Gonee 1 mum
yenopek. JlaHHBIe 0 HaceJleHHMH 3THX INOPOJIOB NpHBeJeHbl B Tabaume 25.

Tabauoa 25. YHCASHHOCT: HACEJeHHA ropoJoB-MHJIJAHoHepoB B Poccmm, Thic. 9e.

et R 2010 2021
Boarorpan 1021 1004
Boponesmx 890 1050
Exarepunbypr 1350 1495
Kaszann 1144 1257
Kpacnoapcr 974 1092
Mocksa 11 504 12 655
Huzxanit Hosropon 1251 1244
Hosocubupek | 1474 1620
Omcex 1154 1139
Hepms 991 1049
Pocror-na-/lony | 1089 1137
Camapa | 1165 1144
Canr-Ilerep6ypr 4880 5384
Yha | 1062 1125
YennbuucK | 1130 | 1187

Hroro 31079 33 582
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IIpeanmosmoskuM, UTO MBI XOTHM ONHCATE HACEJIEHHE POCCHICKOro ropoja-MHAJUIHOHepa
oaauMm uucaom. Haiiném cpepnee apupmernueckoe:

33 582
15

ObpaTHTe BHHMAaHHe: B TabaMie HeT ropoga, HaceJeHHMe KoTroporo Obwio 0wl OaH3KO
K moaydHBmemMycs cpeanemy. B GoasmmucTBe ropojioB HaceJeHHe JHIIL HEMHOTO TPeBHI-
maer 1 maH uenoek. Mcekmouenne cocraBaswr Mocksa m Caukr-Ilerepbypr. Jlanbie
o macenenmu Mockebsl u Caunxr-Ilerepbypra B 9ToOM MacCcHMBe MOKHO PACCMATPUBATH Kak
BeiOpocel. W3 3a aTHX ABYX 3HaYeHMI cpejHee apudMeTHUECKOe OKA3aJOCh HAMHOTO 00Jb-
nme, YeM HaceJleHHe THIHYHOTO ropoja-MHJIJIHOHepa, SHAYHT, cpeaHee apudMeTHYecKoe He
AaéT BepHOrO NpeJCTaBJIeHHA 0 HaceleHHH THIHYHOrO KpynHoro ropoga Poccmn. Jlyume
HCHOOJMB30BATh MeJHaHy.

YoopagounM sHaAYEHHA:

1004 1049 1050 1092 1125 1137 1139 1144 1187 1244 1257 1495 1620 5384 12 655

Megnanoii saBafieTrcsi BOCbAMOE MO HNOPAJAKY aHaveHnHe (Beigeneno): 1144 reic. uwen. 9rto
Haceneane r. Camapsi. MoxHo ckaszaTh, uro Camapa — MeAHAHHBII N0 YHCJIEHHOCTH TIO-
poa-muanuorep B 2021 r., wim MeaMaHHBIH NpeACTaBUTeNb JanHOro Habopa.

MBI yBHAENTH INIABHOE JAOCTOMHCTBO MEAHAHBI — YCTOHYMBOCTH OTHOCHTEJBHO BHIGPO-
COB, TO €CTh OTAEJLHBLIX CHJILHO Bohigensommuxcs spadenuii. Ecom B maGope ects Bnibpocei,
To cpeAHee apudMeTHUYECKOE MOIKET HEe OYeHb XOPOII0 ONHCHIBATE OOJMBLITHHCTBO YHCE.
MeamaHa B TAKHMX CAVYaAX Jydile onuchkiBaer Habop, yeM cpeaHee apudMeTHYECKOE.

MennaHa EMEeT He TOJbKO [OCTOHMHCTBA, HO W HepocraTku. M neso He TOJNbBKO B TOM,
4TO AJA NOMCKA MeIMAHLI NPHXOAHTCHA yoopagouusars Habop. I'opasgo cyuecrBenHee, 4To
OpHXOAUTCA OTOpPACBIBATH BCe 3HAYEHHHA, KpoMe ofaHoro-Asyx. Takmm oOGpasom, TepsercH
MHOIo nojesdnoii HHpOpMAIMHA 0 MAcCCHBe AAHHBIX.

=~ 2239 TeIC. "es.

.

E Y1066l HAWTK MeauaHy MacCuBa AAHHLIX B 2NeKT- - fr  =MEOVAHAC1-C5)
. POHHBbIX Tab.wmuax, yaobHo wucnons3osate QyHK-
UMIo C D E

|

1
MEOWMAHA() e}

5
6

| Ha pucyHke nokasaH NpuMep HaxOXOeHust Me-
| AnaHbl.

® Bonpocei

1 B xakux cnyyasx cpeaHee apmpmeTMHeckoe He O4YeHb XOPOLWO OnucbiBaeT GONbLUMH-
CTBO 3Ha4YeHMA B Yucnosom HabGope? MpuBeauTte nNpuMep Takux AaHHbIX.

2 [laite onpeapenexve MmeamaHsl Yucnosoro Habopa.

3 B ynopago4eHHOM Mo Bo3pacTaHuio 4Yvcnoeom Habope 19 gucen. Kakum no cuérty
YUCNOM fIBNAIETCH MeaunaHa B arom Habope?

4 B ynopsao4eHHOM N0 BO3pacTiaHMio YucnoBom Habope 24 sucna. Mexay kakmmu
ABYMA 4ucnamu (No cuYéty) aaknioydeHa meawada artoro Habopa?

5 Y710 Takoe suibpoc?
6 B 4ém rmasHoe OOCTOMHCTEO MeauaHbl Kak UeHTPpansHoW mepb?

3 Meguana | 5 |
L]
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@ 3apaum

54 Haiigure MeaMany W cpefHee apuMeTHUECKOe UHCEN:

a) 1,3, 5, 7, 9; )1, 3,5,7,9 11;

6)1, 3,5, 7, 14; r] X; 8,0 T 9,17,
55 Ormersre uncna HabGopoB M MX MeAMAHBI HAa YHCJIOBOM MPAMOI:

a) 8, 11, 3; 6) 7, 4, 8, 1, 5; B) 10, 3, 9, 8, 4, 5, 7.
56 Ormersre uncna HAGOPOB M MX MeAMAHBI HA YHCJIOBON NMPAMOIL:

a) 9, 11, 38, 1T; 6)7 4,8,1, 5, 6; B) 11, 3, 9, 8, 13, 4, 5, T.

57 Haitaure meanany nabopa umcesn:
a) 11, 3, 21, 4, 17;
6) 25, 17, 19, 28, 18;
B) 25, 50, 25, 29, 27, 40, 28.
58 Haiiaure Meamany naGopa umcesn:
a) 9, 2, 8, 4;
6)8,9,65, 7,1, 3;
B) 12, 11, 18, 10, 22, 17, 11, 14.
59 Honsayace tabuuueit 4 (c. 9), naiigure Meauany BeJHuMHB «Bpema salera Ha

100 Mm» ® MeAWaHHBIX TpeACTABHTENeld, TO e€cTh OEryHoB, KOTODBIE TMOKA3aJTH
Bpem#a, Eanbosiee OH3K0oe K MeIHAHHOMY 3HAYEHHIO.

60 IMonbaysace Tabmumeit 19 (c. 24), BaiiAuTe MeIMAHY BeJMUYHHBI «IJIOMAABL TOBEpPX-
HOCTH OkeaHa» M MeAHAHHOrO NpeACTABHTENA.

61 Ionwaysace tabauneit 24 (c. 35), orBersTe HA BONPOCHI.
E a) Ha cronbko H3MeHWJIOCH Cpe/lHee 4YMCI0 KUTeneill KpynHeimmx ropoaos Poc-

cua k¥ 2021 r. mo cpasHenmio ¢ 2010 r.? MoHO JH CYHTATB, YTO CPeIHHASA
YHCIeHHOCTh HACEJeHHA BBRIPDOCTA 3a 9TH OAWHHAAINATH JeT?

0) Haitanre meamany umcna sxuTened ropomos B 2010 r. CpaBauTe €€ ¢ MeaHaHOM,
BeIvHCHeHHO aaa 2021 r. HaiiguTe MeaHaHHBIX NPeICTABHTENEH B 9TH TOJLI.
62 PaccmorpuTe famEBle 0 uUWcAe OJKWATenAedl  KpymHeHWmHAX TopojoB  Poccmm
E (cM. Tabn. 25), uckmouns MockBy u Cankr-IlerepOypr.

a) BerumcanTe cpenHee 3HaYeHHe yHcaa :kATened atux ropomos B 2021 r.

6) BuiumiuTe MegHaHy 4YHcIa HTened oTHx ropoaos B 2021 r.

B) CuibBO JIH, ¢ Balled TOYKH 3peHHA, PasjIMYalTCA MeJHaHA W cpellHee 3HadeHHe?
63 B rabauue 23 (c. 35) pansl cBegenua of yposxaitHocTH sepHOBBIX KyasTyp B Poc-

E cu B 2009—2018 rr. Haiigure mMegHaHy YPOKANHOCTH U CPEAHION YPOMKAHHOCTL
3epHOBBIX Ky/AbTYp B PoccHH 3a mepHoa:
a) 2009—2018 rr.; 6) 2009—2013 rr.; B) 2014—2018 rr.

CpaBuuTe Mexay coboil Meaguany M CpegHee 3a KAGKALII NepHOA. 3HAYHTEILHO
JHW, ¢ BAIIed TOYKH 3PeHudA, OHH OTJIWYAIOTCH APYT OT Apyra?

64 Cpeaunii pocr yuammxces B knacce — 165 cm. Meamana pocra pasaa 168 cm.
a) OGa3aresIbHO JIH He MeHbIIe MOJOBHHBI YYeHHKOB Beile 165 cm?
6) ObasaTenbHO JIH He MeHbIIe MOJOBHHBI YUeHHWKOB Bhime 168 cm?

B) O6sa3aTenpbHo M HAHAETCA B STOM Kilacce YYeHHK poctom Oonbme 165, Ho
MeHblie 168 cm?

r) OGasarenbHO JAM HaAMHJETCA B 5TOM KJACCE VYEHHK, POCT KOTOPOro pOBHO
168 cm?

=
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m HavmeHbLuee u HanboNbLUuee 3HAYeHUd.
Paamax

Hammenbwee v HanbonbLiee 3HavYeHun

Huorga my#HB He TONBKO cpejHee apHdMeTHUYecKoe MJIM MeJHaHa, HO M JApPyrue 3Have-
HHSA, XapaKTeDHuaylilae Haﬁﬂp AAHHBIX, HaANnpaMep uanﬁo.m.mee H HAHMMEHBIIIee ZHAYEHHHA.

Ecam MBI x0oTHM y3HATH, KTO nobfen/ B COPEeBHOBAHHAX MO NPBUKKAM B JUIMHY, TO BBI-
fepeM TOro, KTO INPEITHYJA Jajbllle BCeX, TO ecTh BhlbepeM HamboabmwHii peaynabtaT. Hampo-
THB, B COpeBroBaHMAX no Oery mobeauTesieM cuMTaeTcs TOT, KTO npobexan ObicTpee Beex,
TO ecTh npobesKan MHCTAHIIHIO 38 HAHMEHBIee BpeMd.

Ham Becerma mHTepecHO, KAKOBA HAMMEHLIIAA [eHA HA HYJKHBIH TOBAP. YBHAEB HOBBI
aBTOMOOHIIL, MLl HHTEpeCyeMcsl, KAKOBA ero MakCHMAaJNbHAA CcKopocth. MHODma crpemiaeHue
K peKopiaM BOZHUKAET B CAMBLIX HeoxuaaHHLIX curyanuax. B Kaure pewopaos IMNinmecca
MOXKHO HailTr U 3abaBHble NOCTH:KEHHMA: KTO A0JbIIE BCeX MPOCTOAN HA OAHOI HOre, KTO
BHINYCTHJ Ooubllle BCEro MBUIBHBIX Ny3sIpeif, y KOro caMmslii JUIHHHBIE HOC M T. I.

INPUMEP 1. Bo Bpemsa HOOArOTOBKH K COPEeBHOBAHHMAM YeTHIPE CIOPTCMEHA YCTPOHJIH
MHHH-TYPHHD N0 NPLIKKAM B JUIMHY ¢ MecTa. Kaskaeli M3 HUX cflesas mo NATH NONBITOK.

Bce peayarrathl samecensl B Tabummny 26. Kpome Toro, B Hell yKasaHBI cpefHHe peayabLTa-
Thl, @ TAK:KE HAMAVIIIHII ¥ HAHXYAIIHN OPLIKKH Ka:KAOr0 CHOPTCMEHA.

Tabnaunna 26. PeayasTaThl NPLIKKOB B AJHHY ¢ MecTa, CM

Homep mosrExa ITéTp Hean Anexceit Cepreit
1 215 197 203 208
2 228 205 212 234
3 208 212 227 240
4 236 241 205 212
5 205 233 215 203
- Cpeanee 3narienne 218,4 217,6 212,4 219,4
HanbGomsmee smauenne 236 241 227 240
HaumeHbinee zHavYeHHE 205 197 203 203

Kak BEI Aymaere, NoYeMy Pe3yJALTATHEl B PASHLIX MONBITKAX YV OJHOTO H TOr0 K€ CHOOPT-
cmeHa pasHbit? Kakue M3 caeayiomux GakTopoB MOryT BAHATE Ha PE3yJAbTAT: yjada; Tex-
HHKa NpLIKKA; POCT; MAcca; TPEHHPOBAHHOCTH; HACTPOeHHE; MJIOTHBIH ofe; ycranocTs;
serep; obyes? Kakme emé ¢haxTopsl MOTyT HOBIHATE HA AAJBHOCTE NPEIKKa?

Camoe Oosabmioe cpeaHee 3HaueHHMe npeixkKa y Cepresa. Ilo sTtomy nokaszatemwo HWBar
aumb TperHii. Ho pexopacmenom Beé ke cran MBaeH: B OlHOI M3 NONBITOK OH IIPBIIHYJ
Janbiie BCex.

Bo MHOrHX CHOPTHBHBIX JAMCIHIIMHAX HOPHHATO YYHTHIBATH TOJABKO JYyYIIHI HOKasa-
Telb.

Tem He MeHee TpeHepy eCcTh HAJ YeM 3aJilyMAaThCA: €CJH YIOPAJAOYHATH MPLITYHOB MO
AydiueMy HOPbLEKKY H [0 CpejHeMy 3HAYeHHIO, TO HOJVYAIOTCH [ABa PA3HBLIX YIOPALOYHBA-
auA. Cerogua myummm 611 MBam, mo Cepreii ycrynaer amimnbk HEMHOTO, A B CpPeJHEM OH

=
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npeiraer Jayuine, Kpome Toro, xyammii pesayiasTaT cerofHsa noxkasan toxe Hsan. He wuc-
KJIIOYEHO, YTO HAa COPEeBHOBAHMAX Jyulne npeiraer Cepreii.

Haubonpmine u HaMMEHbIIME 3HAYEHMA BAMKHBI HE TOJILKO B Cropre.

[NPHMEP 2. Kaxxpaaa cygoxonaHas pexa umeer ¢apsatep (cyaoBoii Xxoa) — dwacTbk pyc-
Ja, rAe BO3MOMXHO ABH)KeHHe cyaoB. TeueHme Hecér ¢ coboil mecok M Wi, rybDHMHBI Ha
PasHBIX yuacTKaxi ¢gapearepa MeHAIOTCA, MOITOMY WX NPHXOAHTCA NPOMEPATH HECKOJLKO
paz B roa. Kaxaeiii pas cocrapnsercss CHHCOK rayOHH, KOTOpbIe HAHOCATCA HA KAPTY.
BaxHo 3HaATh HaUMeHbIIYIO MYOHHY, YTOOBI NOHATH, MOMKET JIM CYAHO NPOHTH STOT y4a-
CTOK PEKH.

INNPHMEP 3. B Canxrr-Ilerepbypre 3a Bcé Bpemsa Habmwogenunii ¢ 1706 r. cayunnoces 6o-
nee 300 maBogaenmii. CamMblii BBICOKHMIl ypoBeHb Boabl (421 cm Beime opamHapal) aaperm-
crpupoBad 7 HouOpa 1824 r. Oro masogHenue omucano B moame A, C. Ilymkmana «Meg-
HBIIl BCAJHHK?#.

B Canxr-Ilerepbypre mabmojennsa sa yposHem Boasl B Hese Beayrcsa Bcé spema. Hau-
BBICIINIT M3BECTHHINH YPOBeHL BOALI YUHTHIBAETCA NPH CTPOHMTENLCTBe Habepe)kKHBIX, AaM0,
MocToB He Toabio B Caukr-lIlerepGypre, HO U B J1060M ApPYrOM MecTe, Ijieé CYUIECTBYeT
ONAaCHOCTh HABOJHAEHHA.

Bo mMHOrmx cry4asx mambosbliee H HAMMEHbIIee 3IHAYMEHWA -— HEyJauHbIe XapakTepmn-
cruke. OHH WaC10 He ABJAIOTCA THOHYHBIMH (BCOIOMHHTE NMPHMEpP ¢ HACeJeHHeM TOpOJA0B-
Mmuaanonepo, rae Mocksa u Cankr-Ilerepbypr cunbHo BeIiOHBatoTcs mns obumero paga).
Huoraa HambGoJimiee W HAMMEHbIIEe 3JIHAYEHHA OKA3BIBAIOTCA MNONPOCTY OMMOOYHBIMM,
Ommbra, HaNPHMEP, MOXKET BOBHHUKHYTH NMPH BBOJE AAHHBIX B KOMIBIOTEP.

INPHMEP 4. B rabmune 27 cofpaHsl [aHHBIE 0 POCTE YUYAIHXCH KJacca.

HaubGonsmmiit poct v EBceeBoit — 1154 cm! Boabme uem 11 merpos! flcwo, uto aro us-
Mepenne — BbIGpoc, nonyuusmuiics no owmbxe. Cxopee Beero, KTo-10 IIpHU BBOAE NAHHBIX
B KOMNOBLIOTED CJAVYAIIHO HAMKAJ JIHINHIONW efuHHny. Jlyuine He ragarts, Kak HOJYUHJIOCH Ta-
Koe 3HAYeHHe, & HCKJIWYHTH eéro sBosce. Torma manbonbinee sHmadenwe crader pasao 167 cm.

Tabamuma 27. Poer mKoOILHHKOB

St [ _P;cr. S Pocr, [ Dre— Pocr, | PR Pocr,
oM em | ™M . M
Anexcees 156 Boasckmit | 158 Enceena 1154 Kosaas 154
Amnjpeena 159 lermanos 161 Heneaon 167 Ilerposckan 149
Bopucos 162 JLo6poMeIciIoB 156 3aswgos 163 10cydor 165

Hocmorpum Ra wmeauany. [Jlo mcrmovenna ommubounoil 3amucH MeAHaHa paBHAJNACH
160 cM, a nmocne uckaOMenusa crana pasaa 159 em (mposepsbrel.

ITOT NpHMep NOKA3LIBAET HEYCTOHYHBOCTH HAHOOABIIEro W HAMMEHLIIEro 3HAYeHHH
H ellé pa3 WUIOCTPHPYET YCTOWNYHBOCTH MEJIHAHBI.

MamepeHue paccemBaHUA OaHHbIX C NOMOLWLIO pa3maxa

YacTo HYKHO 3HATH He TOJILKO cpejHee 3HaueHHe B HaGope AaHHBIX, HO U HMETh IIpeJ-
CTABJIEHHE O TOM, KAK CHJIBHO 3HaueHus pasbpocaHsl, paccesnsl. CaMoil npocroil xapakre-
pnmmﬁ. OMHCHIBAIOIIEH pacceNBaAHHE NMAHHBIX, ABIAETCHA pasMax.

' Opaumap — cpeaumii MHOTONETHHII YPOBEHE BOAL B BOJOEME.
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@ Paamax 4vcnoBOoro mMaccuea — 3T0 Pa3HOCTL MexXay HaumbonbluMM M HAaMMEHbLLLIMM
3HaYeHUaAMIK,

[NPHMEP 5. BenomauM tabmuny 22 ¢ nmeHaMH Ha OJHH H TOT Ke cMapT(oOH B pasHBIX
marasmaax. Fanbonsmasa mena 8590 p., a nanmensmasa — 7790 p. Paamax men B atom
MaccHBe AaHEBIX paBedn 8590 — 7790 = 800 p., To ects meHbwe, vem 10% cpeaneil neHsi,
KoTopasa pasga 8150 p.

PaamMax — oveH®s mpocras W Hanmbosnee ynorpedWTenbHas Mepa paccenmBaHusa. Ho mus
BHIYHCJIEHHA DA3ZMAXA HCIOAL3YIOTCA TOJLKO HAMMEHbIIee H HauOoJbluee 3HAYEHHA, KOTO-
pele HeycTolcuBEL. [losToMy W pasMax — HeyCcTOHUYHBAA Mepa.

[IPHMEP 6. Bepuémca k npumepy 4, rae v yuenuns: Esceesoit poer 1154 em. o yaa-

JIeHHA 23TOor0 ommbodyHOTO 3HAYeHHA pasmMax 6ein paBen 1005 cm, a mocne yaajeHHA OH
cran 18 cm (npoeeprte).

(D HaubBonbluee v HauMmeHblluee 3HaYeHMs Hepeaxo nonanawT 8 Habop AaHHbLIX NO
owwunbxe. HayuHan paborate € faHHbiMW, None3aHo obpatute BHMUMaHwe Ha HanwbGonb-
lee U HaMMEeHbLUee 3HavYeHna — npasaonoaobHel N OHK?

—

Ona noucka HavmeHslwero v Hauwbons- - fe  =MAKC(C1-C5)-MUH(C1:C5)
Wwero 3HaYeduin B 3NeKTPOHHbIX Tabnu- = :
uax ects QyHKUMH C E
1

MWH() v MAKC() 4
Y1066 HAWTI! pa3Max, HYXHO BbIMMCNIUTL S Haum
pa3HOCTL: 6 Haub E]

= MAKC() - MUH() 3 Pavax | 8]

Ne—

® Bonpochel

1 Mpueeaute npuMmepsl OaHHbLIX, ANS ONUCAHWA KOTOPbLIX Nydylle WCNonb30BaTh Hau-
Gonbliee 3Ha4YeHWe, YeMm cpeaHee unu Menwany.

2 Mpueeaute nNpuMepbl AaHHbIX, AN8 ONWCAHWMS KOTOPBLIX NyuYlle WCNONbL30BaTbh Haw-
MEHbILEE 3HAYEHWEe, YeM CPEeAHEee MU MeaMaHy.

3 Y710 Takoe pasmax smucnosoro Habopa?

@ 3apnaumn

65 Haiigure nanboabiiee H HaHMeHbIIee IHAUMEHHH, pasMax, cpeJHee 3HAUEHHE H Me-
aunany HaGopa wHcen:
a) 12, 7, 25, 3, 19, 15; 6) 17, 19, 5, 41, 47, 13, 19.
66 Iloawsaysaces Tabauneit 2 (c. 8), ykamnre:
a) cambiii Goasimmoi mo uweny :katenei 8 2021 r. ropoa Poccum;
6) Bropoit mo Haceaenuio ropoa B Poceun B 2021 r.;
B) TpeTHil M 4YeTBEPTHI mo uyMcay kureneil ropoga B Poccun B 2010 r.
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67 B tabanne 28 npuBesensl JaHHBIE O NPOM3BOJACTBE 3€PHOBHIX KyiabTyp B Poccun
@ B 2011—2020 rr.

Tabauua 28. IIpouasogcTBO 3epPHOBBIX KyJbTYp B Poceun

Tog 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

IIpouzroacTeO
3ePHOBBIX, 942 70,9 | 924  105,2 104,7 | 120,7 135,56 113,2 | 120,6 | 133,0
MJH T

YpomaitnocTs
3epHOBBIX, 22,4 18,3 22,0 24,1 23,7 26,2 29,2 27,2 26,6 28,6
uw/ra

Haiigure nanbossmee, HanMeHblIee 3HAYMEHHA H pasMax:
a4) NPOH3IBOJACTBA 3€PHOBLIX KYJALTYP;
0) YPOXRLHHOCTH 3€PHOBBIX KYJIBTYP.

68 Ilpu chopike aBTOMOGHIBLHONO ABHrATENA HYKHO AOOGHTHCA TOTO, YTOOBI BCe TOPII-
HHU JABHMriTe)Is MMeJH OJAMHAKOBYIO Macey (pasmax pospked Obith He Gonee 0,1 r).
VBeiuuuTh MACCY IMOPIIHA HEeJNb3dA, 34T0 €€ MOMKHO YMEHBIINTh, BbICBEUIHBAHA
yraybierua B CHeIHANBHBIX MecTax mnopmusa, B tabaume 29 noxasanel Macchl
8 mopmEmeil AnA OAHOTO ABHTATENA.

a) Onperennre pasMax Macc NMOPIIHEH.
6) Kakoit mopmens He Tpebyer aopaborkn?

Tabmuana 29. Macesl nopumHeit

Ilopmens 1 2 3 4 5 6 7 8
Macca, 1 124.4 124,8 125,2 123,9 124,1 125,4 125.2 124.8

69 B rabnmue 30 ganbl pesyibTarbl M3MEPEeHHA TeMIEpaTyphl Teja HauMenta B GoJlb-

HUILE.

Tabnumna 30. Hameperue TeMmnepaTypsl
Bpema 7Tu 94 11 1 13 4 15 1 17 4 19 4 21l 4
[ i, 3t,3 39,2 39,2 39,4 39,1 38,7 381 38,2

a) Hailinure manbonbillee 3HAYEHHE TEMIEpaATYphi, PasMax, cpejnee apudmernde-
CKOoe 11 MeJHaHy TeMIepaTypsl.

6) Haiigure asno omubounoe saavenue. Kak oHO Mormmo moayumrhea?

B) UckniounTe omubouHoe 3HaYeHHe W HaliguTe Hambonbllee 3HAYEHHEe TeMIepa-
TYPHI, pasMax, cpeiHee apupMeTHUecKOoe M MeJHaHY TeMIEepaTypsl Nocje Hc-
KJOYeHHsA omubKu.

r) Ha ckoapko rpajgycoB MSMeHHJICH pasMax Mocje HCKIlYeHus omunbxku?

a) Ha ckoJaBKO M3MEHHJIOCH CpeflHee 3HAYeHHe IocJle HCKAYeHHA omubru?

e) Ha cKoJNbKO rpajiycoB M3MeHHJIACH MeJHAHA NOoCcJe HCKIKYeHHHA omHOKu?

70 Kak mamenurcsi pasmax umciosoro nabGopa, ecsm:

a) Kk kaxaomy umcny maGopa nmpubaruTts 5;

0) or kaxkgoro umciaa Habopa oruaATs 37
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71 Kax uamennTcsa pasmax umciosoro mHabopa, ecam:
a) HauMeHbIIee uucao HabGopa yMmensmutTs Ha 50;
6) mambonsmee umcao Habopa yBeamudTs Ha 100?

72 Bce uncna B HaGope mosokuTeNbHb. Kak H3MeHHTCs pasMax umMcIoBOoro Habopa,
ecu:

a) Kawaoe uncao #Habopa paspgenurs Ha 5;
6) Kaxa0e YHCJI0 YMHOMUTL Ha 37

73 Bce uucna B mabope orpunartensHbl. Kak uamMenuTcs pasmax umcaosoro uabopa,
ecnm:

a) kawjgoe unciao Habopa paspennTsh Ha 5;
6) kamaoe YHCIA0 YMHOMKHTE HA 37

- O0n3Ha4YeHns B CTaTUCTUKeE.

CeoiicTBa cpeagHero apudmMeTnyeckoro

O6o3navyeHus

JlanHbBIe B CTATHCTHYECKHMX MACCHBAX wacTo npuxoautcsa obosHauate Oyksamu. Menoss-
30BATE OTAENLHYIO OYKBY AnA Kaj)goro umcia Hepoamoskuo. Ilosromy ans uucen opHoro
MaccHBA OOBI'THO MCHONB3YIOT OAHY M Ty Ke OYKBY ¢ HHAeKcaMM — Homepamu. MokHO
paccemorpers vabop X, B KOTOpOM NATH UHCeN Xy, Xy, Xg, X4, Xz, wian Habop Y, cocrosupmit
H3 YHCeNA Yy, Yz, Yss Yir Vs Vg, A T. M. YT0oOBE moguepkHyTH, UTO UHcAa 0o06pasyioT OgHH
Habop, MHOrMM 3anNMCBIBAIOT 3HAUEHHA B (PUrypHbIX crobrax.

[NIPHMEP. HaGop uncen 1, 8, 3, 0, —3 moxuo oGosmaunts X m sammcarts: X = {1, 8,
3, 0, —-3). B vrom mHabope x; = 1, x; = 8 ¥ Tak manee no x; = —3.

Ecau uncen B HaGope MHOIo, TO BMECTO CJIOB <M TAK jaJjiee [0» HCIOAb3YIOT MHOIOTO-
yue. Hanpumep, nabop X, B koropom 100 umcen, sanuceIBalOT Tak:

X = (2., X3 Xgy seis ZTyop):

Cpegnee apugmernueckoe umcesn Habopa npuEsaTo obozHauars x¥. Hampumep, cpeguee
apudmerHueckoe Habopa, B KOTODOM NAThH YHCET X, Xy, X3, X4, X5, SAMHANIETCA TAK:

- x1+x2+.f3fx4_*'ﬁ

i
a cpeaHee apudpmMerHueckoe Habopa X, cocTofiuero M3 n 4YHCEJ, MOXHO 3AlIHCATH, HCIOJb-
3y#A MHOTrOTOYMHE:

_ xtut.tx,
- .

Jlnsa HauMeHbIIero 3HadeHus Habopa o0piuHO Hcnoawssyercsa obosumadeHue min, a ana
Haubonsmero — max (or nar. minimum w maximum). Takum oGpasomM, MOKHO 3amH-
CATb:

min{2, 4, 1, 5} =1, max {2, 4, 1, 5} = 5.
Ecan nabop {2, 4, 1, 5} obosnaunrs OGyksoii X, TO MOKHO 3ANHCATH KOpo4e:

minX =1, max X = 5.
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Ob6osmaueHdsa He TOJBKO VKOPAYHBAKIOT 3ANHCH, HO W AeJAlOT e¢ SCHOH, OJHO3HATHON

H CTPOroi.
JIns HeKOTOPLIX ONHCATENbLHBIX XAPAKTEPHUCTHE HeT obmenpuHAThIX obosznavenunii. Hanpu-

Mep, HeT OGHIEHDI!HHTOW obo3HaveHHA JUIA MeJHaHblI YHCJIOBOTO MAaCCHBA.

CeoicTea cpegHero apudmMmernyeckoro

B}'KBEHHI:IE obo3HAYEeHHA MMO3BOJAIOT 3AIHCATL H AOKA3ATH cBOHCTBA cpeagHero &pH(bME-
THYECKOro 4HCJI030I'0 MaccHBa.

(D CeoiicTteo 1. Ecrm kaxaoe yucno Habopa yBenuuutb (YMEHbLUMTb) Ha OHO U TO Xe
4y4acno a To cpeaHee apudmerudeckoe Habopa yeennMHUTCH (YMEHbLWWTCR) Ha 3To
XEe 4ueno a.

AHaNOrA4HOE CBOHCTBO BEPHO JJIA YMHOMEHHA.

® Ceoiicteo 2. Ecnu kaxaoe yncno Habopa yMHOXWTB HA OAHO W TO xe umcno b, 1o
cpeanHee apudmernyeckoe Habopa Takxe YMHOXUTCA Ha uducno b.

Joxkaxem aT¥ cBOMCTBA HA OPHMEpPe MACCHBA M3 YETBIPEX UMCE:
X = {x;, X3, X3, X4}.
IIpubaBuM K Kajaomy sHadeHnio uucjao a. Ioayuurca Habop
{2 +a, xo+ a, x4+ a, x, + a).
Hy:xHo nokasarts, 4To cpeAHee apu(pMerduecKoe HOBOrO MaccuBa paBHo X + a. Haiiném
cpegHee apudmMeTHyYecKoe:
(x; +a)+(x;+a)+(x3+a)+ (x4 +a) nt+txytxg+x+4a
4 = 4 g

Paszobwrém apofs Ha ABa CHAraeMbIX:

n+xyt+xtx, 4da
1 4°
IlepBoe cnaraemMoe paBHO X — CpPeJHEMY apH(pMeTHYECKOMY NepBoHadYanbHOro Habopa X.
Bropoe cnaraemce pasao a. [losmyuaercs, 4yro cpeaHee apH(METHYECKOE HOBOIO MACCHEBA
paBHO X + a@.
ITokaxkem Temeph, 9TO BepHO cBoiicTBO 2. YMmHoKHM Kakgoe wmpeao Habopa X Ha wmHc-
no b. Hy:xHOo mokasaTh, 9TOo cpeaHee apudmermueckoe moporo nabopa bx,, bx,, bxy, bx,

pasHo bx.
Berumcnum cpegnee apudmerndeckoe HoBoro mabopa:
bxy 4 Exyd by + by 8z rxp txd xg) X Fxgtxyd x, =
4 s 1 e & 4 S

,[l,onaaa'mnhmo OKOH4Y€HO.

® Bonpocsi

1 Kak HasbiBaloTcs HOMepa B 0003HAYEeHUAX Xs, Yo U T. N.7
2 Kak obosHauaeTca cpepHee apudmMeTuyeckoe, HauMeHbllee M Haubonbliee 3Ha4YeHna?
3 Chopmynupyinte ceoincteo 1 cpeaHero apudmeTMyeckoro.
4 Chopmynupyiite CBOINCTBO 2 cpeaHero apudmeTmyeckoro.
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@ 3apaum

74 Jlan umncnosoit nabop X, cocroammit ua umcen 17, 3, 6, 21, 15.
a) Yemy paBHO X; B arom Habope? 6) Yemy paBHO X5?

75 Cpemiee apudmernueckoe umciaosoro nHabopa X pasaserca 5. Haiiaure cpeanee
apudmMernieckoe uyncaoBoro Habopa, KOTOPBIA NOJYYHTCH, €CHAH:
a) ko Bcem umcaam HaGopa X npubaBuTh uHcao 4;
0) ma Bcex umcen mabopa X Beects umciao 12;
B) Ko BceM umcsiam Habopa X npubaBurh umcio 8;
r) u3 Bcex uncen nHabopa X Beidecrs umcyio 3.

76 Cpeauee apudmernmueckoe umcaosoro HaGopa Y pasuserca 8. Haiigure cpeaguee
apmpmMeTHIeCKoe YMCA0BOT0 Habopa, KOTOPBIH MOJYVYIHTCHA, €caM Bee umcia Habopa Y:
a) YMHOXKHTH HA 9HCIO0 2; B) YMHOKHTE Ha —3;

6) paszgenuTth Ha 4; r) pasgeanThs Ha —3.

77 Crauana ko BceM umcaaMm umciaosoro mabopa X npubaswim umcno 8, a sarem Bee
nonyveHHble Yucaa ymHOoKHAIM Ha 3. Haiiagure cpeanee apudmeTHyeckoe NoJyqHB-
meronsa mabopa, ecnan cpegHee apudmMernueckoe Habopa X pasHoO:

a) 2; 6) —4; B) 5,2; r) -9,1.

78 Cunaunna sce umena umenosoro nabopa X ymuomuam mHa 3, a saTeM K KOKAOMY
nonyueHsomy umcay npubasmian 8. Hajigure cpegnee apudmernveckoe MOJYIHB-
merorsa Habopa, ecan cpeaHee apupmernueckoe Habopa X pasHO:

a) 2; 6) —4; B) 5,2; r) -9,1.

79 Cpeansaa nena wedpTH HA NPOTSKEHMM Mecsna cocrasiasaa 65 gonn. 3a opmn Gap-
pens (Mepa ob6néma, pasuaa 158,9873 n.). Haiigure cpeiHioio HeHy OgHOro JHTpa
HethTH 3a STOT NEpHOJ, CUYWTAA, YTO B ogHOoM Oappene 159 n.

80 Cpemian sapnaara ma npeanpusaTun cocrasaana 56 000 p. C wosoro roaa aapmaa-

TY BCEM COTPYAHHMKAM NMPOWHAEKCHPOBANH (NoBhICHIH) Ha 4%. JIpyrux naMeHeHWil

' He Orwio. Haiigure cpefHION 3apluiary LOC/e HHASKCALIMH.

81 B madope n umucen. Ha ckoJbKO yBeJMUHMTCH cpejHee apHdMeTHYECKOE 3TOr0 Ha-
6Gopa, ecam oAHO YHCAO B aTOM Habope yBeawm4HTH Ha 17

82 B natiope 6ui0 100 uncen, a cymma Beex umcen pasnanack 134. K naGopy no6a-
BHJIH €Ilé OJHO YHCJIO, NpH 3TOM cpeaHee apHpMeTHUYecKoe He HIMEHHJIOCH. Ka-
Koe umncygo pobasmamn?

83 Kampoe uncno mabopa yBeJMYHAM HA ONHO M TO e uucao a. Kak uaMeHHInCh
HAUM PHbINee W Hambonbmee 3HadeHus uabopa?

84 Hauwmenpmee snauenme HaGopa pasHo m, Haubounimee sHavenme pasHo M. Kaxk-
goe vmcao Habopa yMHOMKHAM HA OAHO M TO ke umcao b. Haligure HauMeHbIIee
H HauboJbIIee 3HAYMEHHWA MOJy4YHBIIerocA Habopa, ecam: a) b > 0; 6) b < 0.

85 B mnabope 6bu10 n umMcen, MX cpeaHee apudMeTHYecKoe paBHANoch ¥. K mabopy
AobaBHIIM YHCJIO0 . SANHIIATE BhEIpa:*KeHHe A cpejlHero apupMeTHYeCKOro moiy-
gyupwerocsa Habopa.

86 Cryaenr B Teuenme cemecTpa BHINOJHHJ HECKOJILKO KOHTpoabHEIX paGor. Korza on
Y3HAJI pe3yabTaThl Becex pafor, KpoMe mocaegHel, OH 3aMEeTHJ], uUTO €CAH 3a Io-
CHeAHIoNn KOHTpOALHYIO pabory on nmoanyuutr 90 Gannos, To cpemumit bann sa Bee
paborsl Gyaer paBeH 84, a ecad 3a nociaeaHwowwo pabory oH noayuyur 72 baana, To
cpepuuit Gann 3a Bce paborel cocraBHT 81. CROABKO BCEro KOHTpPOJbHBIX pabort
JOJKEH BBINOJHUTH CTYAEHT?

—
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CnyyanHas
V3MEH4YUBOCTD

HeunameHHble BenuYyuHbl B XU3HWU BCTPEYAIOTCH
KpanHe peako. [axe Te BenuYMHbl, KOTOopble
CYUTAIOTCHA NOCTOSAHHBLIMU, OOLIYHO NOABEPXEHLI
M3MEH4YMBOCTHN. NTOMUMO 3aKOHOMEPHOWN M3MEH-
4YUMBOCTM NOYTU BCEraa NpPUCYTCTBYET pa3HOHa-
npasneHHas cny4YamHas WU3MEeHYMBOCTb, NPU4M-
Hbl KOTOPOW M3BECTHbl 4aCTU4HO, a NOpPON He-
M3BECTHbI BOBCE.

B arton rnase Mbl 00CYyOAUM HECKONIbKO BaXHbIX
NPUMEPOB W3MEHYMBOCTW, KOTOPYK) NPUXOAWUT-
CA yyuTbiBaTb B MNOBCEAHEBHOW XW3HW. Kpome
TOrQ, Mbl YBUOWMM, Kak pas3Hbie Bnabl M3MEeH4YWn-
BOCTU OTpaxaloTCH Ha Auarpammax.

11 Mpumepsbl cnyYyanHon
U3MEH4YMBOCTH

12 TOYHOCTB M NOrpeLwHocCTb
n3mMmepeHnn

13 TeHgeHUMM U cny4YanHblie
OTKJIOHEeHUA

14 YacToThl 3HAYeHMM B MAacCUMBax
DaHHbIX

15 Mpynnupoexka gaHHbIX
M rMcrorpamMmmbi

16 Buibopka

17* Crarucrnyeckas yCTOMYMBOCTbL
M OUEeHKM C NOMOLLbIO BbliGOpPKKM



NMpumepsbl cCny4anHON U3MEH4YUBOCTU

B npHpoje HeH3MEHHLIE Be€JIHYHHBI BCTpPpe4YalTCHA OYeHb PeAKO. BonbmuHECTBO BeMH-
YHH HNOJBepiKeL: L‘.’!Y‘l&ﬁl‘lﬂﬂ mayopyyeeery. Unerme aapr momewm YKa2aAT™s CpPH™IFEHLI E3-
MeHeHWI. HHOI’JIB. OPHYHHBI HIMEeHYMHBOCTH H3BECTHBI YACTHYHO, a nopoﬁ HEH3BEeCTHEI
BORBCe.

KonebGaHma HanpsXeHus B 3NeKTPUYeCKOn Cetu

B mabmane 31 manni peayasrathl 25 maMepenHii manpsokenns B GniToBOIl dMeKTpoceTH.
Bce mamepenusa coenansl AHEM, B cAyYaiiHO BRIOpAHHBIE MOMEHTHI.

Tabauua 31. Hamepeansn Hanpsuxenus 8 Obrrosoit ceru, B

225 225 227 225 228

228 218 217 218 223
225 216 222 220 218
221 220 214 219 231

228 227 220 224 216

B Poccun mommEAAbHOe! Hanpsasxkenue B ObiToBbIX cerax 220 B (soasr). Hanpsxenue
B ceTH peaxo paeHo B TouHocrH 220 B. Ono konebnercsa. Hanpsskenue moHMKAeOTCH, eCHH
B Bameld KBA)THpPe MJH V coceiell BEAOYAIOTCA anekTponpubopsl. MomeHTH BEIIOYEHHA
M BRIKJIIOUEHHS 3JeKTpuuecKuX npubopos caydaiiHble, ¥ HOTOMY KojefaHus HaNpsOKeHUS
TOMXE Caydalnbie.

Kpome Toru, npoHsBoAnTeNh 3JIEKTPOSHEPIHH HE MOMKeT obecneunTs HANPSHKeHHe B TOY-
aoer 220 B, a npH TpaHCHOPTHPOBKE HJIEKTPHYECTBA MO JHHHAM 3JeKTponepeaad Heus3-
GexxHBI MOTEPH, KOTOPHIE TOME HENOCTOAHHBI.

Inexrpudueckne npuboper B Poceum paccuuMTanbl Ha KonebaHHMs HANPSGKeHHs B onOpeje-
NEéHHBIX npefenax. EcaHm Bl NOCMOTPHTE HA 3AJHIOK NaHeJh MHKPOBOJHOBOH NeYH WJIH
XONOAHJIBHHKI, Bbl Haliére Tabiuuky, rje HanucaH WHTepBan pabouero Hanpsxkeaus. Ha-
npamep, or 190 go 250 B. Ecan manpazkeHne BBIXOAHT 3a 3TH Npejensl, npubop MOKeT
BhlifTH B3 ctpof. [losToMy B HEKOTOPLIX CAYMAAX JIOAH HCIOJAB3YIOT cTabHIH3ATOPLI HA-
NpAXKeHHA, KOTOPLIE CIVIAMKHBAIOT KOJeDAHNA HANPAKEHHIA,

YpoXalHOCTE 3€pPHOEBLIX KYNbTYD

YpoKaHOCTh 3€PHOBBIX KYJIBTYP — 3TO CPeAHAA MAacca 3epHa, MOJYYeHHOro ¢ OJfHOro
SACEAHHOIO TeKTApA. JFT0 RAKHRAET HKOHOMUUECKHIl DOKAZATeTL. KOTOPLIH orpawaet odb-
(GEeKTHBHOCTh CEJIBCKOro X03AHCTBA.

Ha amarpamme 16 BHAHO, 4TO YPOKAMHOCTH — O4YeHb H3MeHUYHBaAsA BeandnHa. Boabmoe
BJIMAHME OKA3bIBAIOT MNOTOAHBIE YCJAOBHA, KOTOpPbIE I'0J OT I'ojfia pasHbIe.

Ho kpome nmorojsl, yposKailHOCTh 3aBHCHT OT YCHJIMI Jlofeil, KauecTBa NOCEBHOr0O 3ep-
Ha, yAobpeHuil, cocTosHUA yOOPOYHON TeXHHWKH M MHOIMX APYTHX (aKTOpoB. YCHIHA JIO-
Aeil M0 MOBBINIEHHWID YVPOMKAWHOCTH CKA3BIBAIOTCA IOCTENeHHO. 34 CUYET YJAVYIIeHHA XO03#Ail-
CTBOBAHHSA CPeJHAA YPOKAHHOCTE K HAalleMy BpeMeHH BhIpOCJAa NpaKTHYecKH B 2 pasa mo
cpaBHeHH10 ¢ cepeanHoii 1990-x rr. u B 3 pasa no cpaHeauo ¢ 1950-mu rr.

| HoMmuuanenoe — 3agRICHHOE, CTAHJAPHOE, TO, KOTOPOE [IOMKHO OBITH.

e
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Huarpamma 16. Ypomaiimocrs 3epHOBBIX KyabTyp B Pocemm, u/ra
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1990
1991
1992
1993
199

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Maccoeoe nNpou3BoACTBO

Ha o6Géprke rmokonagsHoro GaToHYMKa HanucaHo, 4ro ero macca 50 r. Jro HOMHE-
HanbHaA Macca. B Tabamme 32 mamsl Macchl ABAAIATH KYIJEeHHBIX OMWHAKOBBIX 6aTtoH-
YHKOB.

Tabnamnna 32. Macca mokoaagHbsIX GATOHYMKOB, T

49,1 50,0 49,7 50,5 48,1 50,3 49,7 51,6 49,8 50,1 !
49,7 48,8 61,4 49,1 49,6 50,9 48,5 52,0 50,7 50,6

Hamnbonvmee apauenne — 52,0 r, a nanmensmee — 48,1 r. Paamax — 3,9 r. H Tons-
Ko oguH GaToHurK BecHT B TouHocTH 50 r. Ho cpexuan Macca ecex ApaanaTH 0aTOHUYHKOB
paeHa 50,01 r, 10 ecTh NPAKTHYECKH He OTIHYAETCH OT HOMIHAJLHOM.

Takasa cHTyanMs 4YacTO BCTpedYaeTcH IPH MACCOBOM NpoM3BoAcTBe. Ecim oOTKIOHeHHe
pasmepa, MAacChl MaJI0 OTAMYAETCHA OT 3ajJaHHOTO CTAHAAPTA, TO €CTh HAXOJHWTCA B TpeJe-
JaX JOIYCTHMOIN NMOrpelHOCTH, TO H3jjenue cuuTaerca rogusiM. OHO mocrynaer B mpoja-
KY MM JajJbHelllee NMPouM3BoAcTBO. Ecim oTKIOHeHHe NpeBsIIAeT AONYCK, TO H3JeJTHe
cunTaerca ODpaKOBAHHBIM.

HeBo3aMOKHO M HE HYKHO KOHTPOJIHMPOBATH MACCY KasKAoro ormeabHoro uanenmns. Jlocra-
TOYHO NPOBEPATH KOHTPOJAbHBIE HapTHH. BonblnMe MM CHCTEeMATHYECKHE OTKJIOHEHHS T'OBO-
paT 06 manoce o0OPYAOBAHMA HJIHM 0 HH3KOM KadecTBe ChIpbi. B aTHX cayuasx NpHXOLHTCSH
OCTAHABIHBATE NPOH3BOJCTBO M YCTPAHATE NPHYMHY.

Jna pasHLIX M3NeJHil JONMYCKH pasHble. [l1d OPOAYKTOB NMHTAHHA AONYCKH MOIYT [0-
CTUIaTh HECKOJBKHX I'DAMMOB, Ans geraneit mebenmn — 1—2 mmM, a Ans TOYHBIX H3JeIHii,
HAPpAMEP HNOAWMIIHHKOB, JONYCKH HE MPEeBLIIIAIOT COTHIX AOJEH MHJIJIHMETpPA.
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® Bonpochsbi

1 Mpueeaute nNpUMepbl U3MEHYUBLIX BEMWYUH, NOMUMO Tex, YTO OnucaHbl B TekcTe
yuyebHuka.

2 Kakue ¢daxkropbl BAVAIOT HA 3HAYEHWE HANpPSXXKEHWA B 3NEKTPOCETU B CNyYalHblid MO-
MeHT BpemeHn? Hasosute ewé oauvH-gBa ¢dakrtopa, NOMUMO TeX, KOTOpbIe npueBene-
Hbl B TekcTe yuyebHuka.

3 Kakue dakropbl BAMSIOT HA M3MEHYUBOCTL YPOXAMHOCTH 3ePHOBLIX KynbTyp? Hasoeu-
Te eu\@ oanH-ABa dakTopa, KpoMe Tex, 4TO NpuBefieHbl B TekcTe yyebGHuka.

4 Kakune Gakrtopbl MOryT BNUATL HA W3MEHYMBOCTb MACChl LWOKONAAHOro OGaroH4uka
C apaxucom?

5 Y10 Gonble NoaBepPXEeHO U3MEHYMBOCTM — Macca Kaxnoro OTAeNsHOro LWOoKOoNagHo-
ro 6aroHymka mnu cpegHsans macca B naptmm 6aToHYMKOB?

@ 3apaum

87 Paccmorpure Tabmuny 31. Haiigure manGonbiee ¥ HAHMeHbIIee 3HAYEHHA HAIDPS-
HEeHMA.

88 Haiiaure cpennee sHauenHe M MegHaHy HANPMKeHHA No AaHHbBIM Tabammer 31.
Cuawrio M 9TH XApaKTePHCTHKH, [0 BalleMy MHeHHIO, orauuaioresa or 220 B?
89 Ckonwko smavennii 3 Tabaunsl 31 NpeBLINAIT HOMHHAJBHOE H CKOJBKO MEHBIIE
HOMHHANBHOrNO? MOMHO JIH CUHTATH, YTO MIAHCHI COOBITHIl <«HANOPAMEHHE B CJY-
yaitHLIET MoMmeHnT Bbllle 220 B» M «Hanps)keHHe B cAyUYAlHBIH MOMEHT HHIKe

220 B» npuMepHO OAHHAKOBHI?

—
& -
x ¥

90 Ilo pamuevm auarpammsr 16 maiigure cpegnne ypoxaiilHOCTH 3€PHOBLIX 3a MepPBbIe
E TPH Tofa M 3a nocjaeanue Tpu roga. CpasauTte pesyasraThl. Ha ckonbko neHTHE-
POB ¢ reKrapa CcpefHAA YpOMXAailHOCTH B NOCJEJHHE TPH Iojia NMpeBbIIaeT CPeAHIoI
YPOXKANHHOCTL B NepBhie Tpu ropa?
91 Paccrmorpure rabauny 32. CkoabKo B KYIUIeHHOIN naprus GATOHYMKOB Maccoit 6o-
E aee 50 r? Kakyio Aoxio B Kakoil NpOIEHT OHH COCTABIAIOT?
92 Macca KynieHHOro MmMOKOJAAHOTO OATOHUMKA MOkerT ObITh GOoJMbIIe HIM MeHBbIIEe
HOMHAANBHOH. MoOXKHO JH CcYHTATH, YTO IIAHCHEI ITHX COOLITHH pABHEI, €CJH CV-
AUTH IO AAaHHBIM M3 Tabauubr 327

TOYHOCTb U MOrpewHoOCTb U3MEepeHnn

MosgHO TOMHO Y3HaATH, CKOJBKO YUeHHKOB B KJjacce, HJIH ODOACIYHTATE JAepeBbi B CKBepe.
Ho wame Bcero E3MMepCHAI KA NOLCIETL! HOEOCMOIKIC ILInOXEXTE 2CCCiIoTED TOMED.
Bosaukaior nHenabexHble NOTPEMIHOCTH, TO €CTh CJHYYAliHBIEe OTKJOHEHHS OT HCTHHHOI'O
sHaueHus. [MaBHBIA HMCTOYHHK NOrpPeNIHOCTH — H3MEHYHBOCTH CAMOH H3MepAeMO BeaH-
yuHbl. KpomMe TOoro, maMepHTeNbHBI HHCTPYMEHT TakkKe obiajgaeT morpemHocTbio. Obcy-
AHM 310 noapobHee.

Yucno xurtenen ropopga

YucaeHHOCTh HACENEeHHs KPYIHBIX TopofioB HaMepsercia oObMHO B ThHICAYAX YeJN0BEK
(cMm. Taba. 2 ma c. 8). Mbl noHuMaeM, YTO YHCJIO JKHTENeH roposioB AaHO HpUOIHIKEHHO,
YTO MCTHHHOE YHCJO JKHTeJeil, CKopee BCero, Hé PABHO B TOYHOCTH IE@JOMY YHCJY ThICHY.

=
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Ho uro Takoe «HCTHHHOE YHCJO KHTeJselt ropofa»? JloaH BCé BpeMsi NMPHEIKAIOT U ye3-
AT, KTO-TO YMHPAET, KTO-T0 noseasercsas Ha cser. [losromy umesno skureneit ropoga mnocro-
AHHO MeHAeTcsa. Ecan nmoacuuTLIBATHL JMIOAEH €KeAHEBHO B MAJICHBKHMX TIOpojax, TO pPasiHMYusi
COCTABAT JECATKH 4YeJIOBEK, B CPeAHHX ropogax — corHd. Ho uMcno Teicadw jgiofeil, Hacensio-
MHAX TOPOJ CpefHero pasMepa, 3a JeHb, CKOpee BCcero, He M3MeHHTCH. 1103ToMYy JaHHBIEe O HA-
CeJIeHMH KPYIHLLI{ IOpoj0oB OOBIMHO AI0TCA B ThicA4Yax udesosek. Bosee BbicOKas TOYHOCTHL He
HMeeT CMbIcjal.

PocTt yenoseka

Koraa MBI roBOpHM 0 pocTe 4eloBeKa, Mbl OKpPYIVIAeM JaHHbIEe A0 caHTHMerpa. Tak us-
mepsalT poct B Poccun m B konTHHeHTanbHOH EBpone. B CIIIA, Bemuxobpurammm, As-
CTPAJIHM M HEKOTOPLIX APYIHX CTPAHAX POCT HaMepAlT B moiMax. Omaun moim (17) —
ar0 npumepHo 2,54 cm.

Poct yenoBeka peako paBeH LeJIOMY YHCJAY CAaHTHMeTpoB mau moiiMos. Kasanoce 6b1, MO-
HO M3MepHTh poc™ ¢ Gobmoii TounocTsio. Ho 910 He HyKHO, H3MEDEHHEe ¢ TOYHOCTBIO 0 CaH-
THMETPa WIH JI0iMa JOCTATOYHO JUIA NPAKTHYECKHMX HYMJI: NOIIMBA ONEXIAbl, ONpeAe/IeHns
paaMepor MebenH, culeHWil B aBTOMOOMIAX U T. IL

Kpome Toro, poct 4ejloBeKa He OCTAETCA NOCTOAHHLIM B TEYEHHE CYTOK: YTPOM pPOCT ye-
JoBeKka 4uyTh Ooabmie, yeM BevepoM. 3a JIeHb NOJ| BAMAHHEM HATPY3KH XPAIM B cycTaBax
HECKOJIBKO CXXHMAIOTCA, a4 BO BpeMA CHA BHOBB pacnpasasiorca. [loatomy camo momsaTHe
«POCT 4YeJIOBEKa*» HEe O4YeHb TOYHO ONpefeseHo.

PaccrosHue Mexay ropogamm

MBI noHHMaer, KAaK HM3MEPHTh PACCTOAHHE MEKAY ABYMSA TOYKAMH BAOJL HEKOTOPO
muann. Ho ropoy — aro He Touka, a ofmmpuasa teppuropusa. K Tomy ke rpamnna ropoaa
He Bcerga oruérnupa. [losromy paccrossHHe MeAY NOPoOJaMH TOYHO ONPEeNHTH HeJb3d.

B Poccmm 3a paccTosiHHe MeXAY IopojaMy NPHHHMAIOT PACCTOAHHME MEXKAY WX LeHT-
pPalbHBIMH TMOYTOBBIMH OTHAEJeHMAMH (MOYTAMTaAMH) BAOJb IVIABHBIX fAopor. 9rtor cnocob
onpefeNeHus PACCTOAHHA NMOABHICH OJHOBPEMEHHO C PETryJIAPHOH NOYTOBOH cayxboii.

Hanpramep, mporaménHocTs aBromobmnsaoit goporm M10 <«Poccmas wmesxay Mocksoii
A Cankr-IlerepGyprom pasna 664 km. A anmua asromarucrpanu M11 «Hesa» memxay aTh-
MH e ropogami pasHa 669 kM. JKeneanomopomumKH cudTanT?, Yro MexaAy MockBoii
H Cankr-Ilerep6yprom 650 gm. IIunorsl peryjaspHbIX pelicOB H3MepHAIOT pPacCTOAHHE OT
Mockeu go Camrr-Ilerepbypra B COOTBETCTBHH CO CBOHM NOJETHBLIM IJIAHOM, KOTOPBIM MO-
HeT MEeHATHCA AisKe B Xoje momera®,

® BuibupaTs TOMHOCTH W3MEPEHUA M3MEHYMBLIX BEeNUYMH HYXHO Tak, 4Tobbl norpeiu-
HOCTb HE BAWSNA HAa NOCNEeyluwmMe BbIBOAbI.
CAvwiKom BLICOKAA TOMHOCTH M3MEPEHUs HE HYXHa, a uHoraa Aaxe speada. Manuwi-
HE TOMHLIE M3MEPEHWS OTHUMAIOT BPEMS, CHMbLI U [laxe MOryT nopoxpaars owubku.

1 B nanrsix Pocemiickoit cny:kDBI CTATHCTHEN MOMKHO BCTPETHTH H3MEPEHHA UHCICHHOCTH HACEICHHSA
TOpPOJIOE C TOYMHOCTHIO JIO OAHOIO 4YejoBeka. J10 obACHAETCA TeM, 4YTO JaHHBIe He oKpyrasawnrces. [lpn
aroM 0DBIYHO YKA3LIBAETCH METOJl, ¢ MOMOIIBI KOTOPOTO IMPOBEAEH Mepecuer,

2 dbakTHUECKH paccToAHMe cocraBager 645 km ¢ 2001 r. nocne cupAMJIeHHA yYacTKa okoio n. Be-
pefse B Manosmmepckom paiiore Hosropojackoit obfmacti. OdpunHaILHO NPOTAMXKEHHOCTH TPACCH pe-
mmau He MeaTb. M remeps 204-it kM xeneanoit goporu rpapmumt ¢ 211-m mMm.

3 Cxema B3JIETa W 3aX0/la Ha TOCAJKY 3ABHCHT OT 0OCTAHOBKH B BO3/lyXe W HanpaBleHHs Berpa. [lmc-
nerdep MoXer coobuuTe nwioTy of maMeHeHHAX B J000H MOMEHT.

===
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Tem He MeHee HIMepHTEJbHBIE NPHOOPHLI AOJIKHEI ofecnmeuHMBATE HEOOXOMHMYIO TOY-
HOCTh. JlonycTHMas NOrpeiHocTh M3MepHTenbHoro npubopa onpefensercs CTaHIAPTOM.

IIPHMEP 1. JlomycTHMAA MOTpelIHOCThL BECOB 3aBHCHT OT KJacca TOYHOCTH BecoB. Yem
Bblllle KJIACC TOYHOCTH, T€éM MeHbllle NOrPelIHOCTh M TeM JOopoie Bechl.

He ouwens Tounnie Bechl (III kmace rounocTH), KoTopble paccuuTaHsl Ha rpys or 20
po 3000 xr, B coorsercrsuu ¢ N'OCT! umeioT pasHbie AOOYCTHMBIE HNOrPEUMIHOCTH HPH pas-
Ho#l Harpyske (raba. 33).

dnak + osHavaeT, YTO OTKJOHEHHe BO3-

Tabauna 33. JlonycTHMan NOrpemHocTs MOJKHO B J0O0yI0 CTOPOHY — B MEHLIIYIO

BeCOB NPH 3KCIIyaTallHH wm B 66memyw. Hanpumep, ecam uweno-

P— BeK Maccoit posuo 65 Kr BasemuBaercs Ha

Harpyakz., kr HonycTuman HATIOJBHEIX Becax, TO OHH MOTYT HOKA3aTh

s el or 64 po 66 xr. HaoGopor, ecqiH HANOAb-

Or 20 a0 200 +1 Hble Bechl MOKAa3ajlM, 4YTO YEeJOBeK HMeeT

maccy 65 kr, To McTHHHAA Macca vesoBe-

Ot 200 po 2000 2 Ka m HaxoauTca B npemenax or 64 o

Or 2000 x0 3000 +3 66 kr. 9ro ynobHO 3anMcarTs ABOMHLIM He-
paBeHCTBOM

64 kr < m < 66 Kr.

Tabnuna 34. JonycTHMAas NOrpeliHOCTh Y nabGopaTOpHBIX BECOB JAONYCTHMBIE IO-
aBTOMOOHIBHOIO CHIJIOMeTpa rpemHOCTH HaMHOro wmeHbine. Hanpumep,
= . ~ TouHBIe nabopaTopHBIE Beckl MOTYT HMEThb

oIy CTHMAA OnycTHM norpemsocTs Becero 0,001 r.

s norl::emmnocn npu s Ym #

CKOPOCTH, KM/4 T=20 + 5 °C, km/a NPHMEP 2. Cormacro I'OCTy asBTomoO-
i OHJIBHBIH CHOHAOMETP I[pPH TeMleparype
0—60 +4 okpy:kaomero Bosayxa 20 + 5°C me pon-
|  JKeH HMeTh MOTPelIHOCTH B MEeHBIIVID CTO-
60—80 _ +5 | PpoOHY, a AONYCTHMBIE MOrpemrHocTH B Boib-
80—100 +6 LIVI0 CTOPOHY BABUCHT OT CKOPOCTH M YKa-
3anel B Tabnune 34. OGparure BHHUMAHHE:
100—120 +7 MOTPEIIHOCTE B DOMBIIYIO CTOPOHY JOMyCKa-
120—140 +8 eTcdA, 4 B MeHBIIYK — HeT. IT0 CHeNaHo

— — ——  pna Toro, urobel ommbka CoHaoMeTpa He
OnpHuBoAHJIA K NPeBbIHIEHHID CKOPOCTH.

Ho cux mop MBI NPHBOAWIN OpuMep abcodOTHBIX NOrpPemIHOCTell.
HHorga morpemHocTH M3MEpPAKTCA B (PONEeHTAX CAMON BEJAWYMHHBI. JTO
OTHOCHTeABHBIe morpemnocTd. Hanpumep, aomycTHMas NOrpeunIHOCTb
JJIMHBI BePEBKH WM IIHYpPA B MOTKe OOBIUHO JAETCH B NPOLEHTAX.

Ha pucynke 6 — karymka, Ha KoTopyw HamoraH mHYyp. Ha spasi-
Ke ykasaHa anmHa mmypa: 250 m £ 10%. 910 3HAYHT, YTO HCTHHHAA
AJMHA IMHYpa HaxoguTcsa B npegexrax ot 250 - 0,9 = 225 (m) no
250 - 1,1 = 275 (m). 910 MOKHO BBIPA3ZUTH JABOWHBIM HEPABEHCTBOM

PucyHok 6 225 Mm <1l < 275 m.

3neck | — MCTHHHAA JUIMHA WIHYPA.

1 I'OCT (rocyaapcTBeHHBIH CTAHJAPT) — COBOKYITHOCTE TpeboBaHMIl M HOpM, onpejle/sfmas ceoiicTBa
H KavecTBO TPOAYKIIHH.

EEmmESS——
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® Bonpocsi

1 MOXHO NW COBEPLUIEHHO TOYHO OMNpPeaenvTb MNOHATUE <«4YUCNEHHOCTb HaceneHvs
CTpaHbi»?

2 MNpuBegnTte Heckonsko GakTOpPOB, BAMAIOWMX HA M3MEHYMBOCTL YMCNa XuTenen crpa-
Hbl. Kak abi Aymaerte, 3avyem HyXHO 3HaTb YWCNeHHOCTbs HaceneHwA C‘I'pal-lbl?

3 MNoyemy paamepbl roToBoi mebenn 00bLIMHO YKa3bLIBAKDT B CaHTUMETpax, a He B MUN-
numeTtpa?

4 MNpuBegute NpUMeEpbl M3MEPeHUA ONWHbLI, KOrga TOMHOCTE £1 MM HeaocTaTodHa.

5 C kaxkoi TOYHOCTLIO, HA BawW B3rMAL, ChenyeT WU3MEpPATb HanpaxeHwe B8 ObITOBOW
anexrpoceTtn?

6 YkaxuTte noaxofsulyio efuHuLly U3MepeHusi MacCbl MOPCKOr0O CyAHa; Xene3HoAopOx-
HOrQ BaroHa; LWOKONafKu; YenoBexa.

7 Temnepa.ypy B Poccun ¥ B GONLLIKHCTBE APYrUX CTpaH U3MepsiioT B rpasycax Lens-
GHR‘. YKaKHTe noaxooswyn TONHOCTE UM3aMepeHua Ona Temnepartypbsl BO3QyXa B KOM-
HaTe MK Ha ynWuue; Tena 4YenoBeka; rJameHW B rasoBoi naute; Temneparypbl Ha
NOBEPXHUCTA 3BE3[bl.

@ 3apauw

93 Paccmorpure Tabnuny 33. B meil gaHnl gomycTHMBLIe MOrpeIIHOCTH BECOB B paa-
HBIX AnanasoHax wuamepernsA. [Ipeamomoxnm, 9TO Bechl WCOpPaBHBI M NOTPEITHOCTH
H3MepeHAsl He BRIXOAUT 34 Ipejelbl AONYCTHMOIl. 3alHIIATe ¢ MOMOLILI0 ABOIIHO-
ro HepaBpeHCTBA I'PAHHMIILI, B KOTOPBIX HAXOAHTCA HMCTHHHOE 3JHAYMEHHE MAacChl m
HEeKOTOPOTo rpysa, ecji NPpH BIBEIIHBAHWH 2TOI0 Ipy3a Bechl NOKA3LIBAIOT:

a) 38 kr; B) 2956 xr;
6) 129 Er; r) 2543 kr.

94 Paccmorpure tabauny 34. Ipeanonoskum, 4To aBTOMOGHIBHEIN CIHJIOMETD HCnpa-
BeH. YK&KHTEe C MOMONLI0 ABOWHOr0O HEepaABeHCTBA TPAHHMIIBI MCTHHHONH CKOPOCTH U
aBroMo0MIA, eCcNM CHHAOMETP NOKA3LIBAET:

a) 28 ww [u; B) 96 KM/ /u;
6) 69 xkm/u; r) 127 gm/u.

95 Ha moTke BepéBKM yKasaHo, uTO JJIHHA Bepéskn cocrasaser 30 m + 5%. B kaxux

npegesax MOKeT OBITH 3aKJIOYeHA HCTHHHAA JUTHHA BepPEBKH?

‘9 TeHAEHUMM U CNy4YaliHbl€ OTKJ/IOHEeHUS

B n. 11 mut o€cyiipank IGOpssieillie [ Jn2nTpEUY2CxoE ceTH, KoTopce pesko Coinaer
paBHo HOMHHANBHOMY 3Hadenno 220 B. Iloxosxmue ABIeHHA BCTPeuYalTCs IIOBCIOAY.

INPHMEP 1. Hopmansaoe armocdepHoe ganneHne? B Kam ol MeECTHOCTH CBOE: OHO 3a-
BHCHT OT IIMPOTHI, BLICOTHI HAJN VPOBHEM MODS, OT TeMIOEpPATYDhl H BIAKHOCTH BO3AYXa
H emé — oT caydaifHOCTH.

! B CIIIA, Bennse 1 B HeCKOJIBKHMX JPYTHMX CTpaHax Temnepatypy obnrvmo mamepsior B rpagycax Pa-
peHrefTa.

? Ha ypoBHe MOpH B MeCTHOCTH ¢ reorpadmueckoii mmpotoii 45° npm Temmeparype Boagyxa sGaman
semnuoii nosepxuocri 0 °C mopMansHBIM cumTaercs gasiaenme 760 mm pr. cr.

p——
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Ha auarpamme 17 opaH:keBasi JIHHHA NOKA3BIBAET M3MEHEHHE ATMOCHEpPHOTO JAaBIEHHA
Ha npotaxennn ¢gespana 2020 r. B r. Mxescke. JlapneHne MeHAETCHA IJIABHO, HEIpPepPhIB-
HO, I03TOMY rpadHK — HenpepblBHAS JMHUA.

Huarpam=a 17. ATncepepace Kasaenk2 B3 Haescic. Tespass 202C 1.
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Cnneit npamoii nokasano cpejgHee aasjnenne 748,4 mm pr. cr. P'padbur napnenus xonaeb-
Jerca OKoNo cpeaHero aHaveHnfa. I[Ipm sToM camo cpeAiHee ZaBAeHHE CIAYYAETCA TOJBKO
B peiKkHe H ROPOTKHeé MOMEHTHl BpeMeHH. MoXHO rOBOPHTE JHIIE 0 GOJBIIMX HIH MeHB-
IHX OTKIOHEHMHAX JARICHHA OT CpefHero.

I'napga va npuuyanueyio dbopmy rpadmuka, MOXKHO NOAYMATH, YTO AABJIeHHEe BO3AYyXa
KpaiiHe HeycroiliHBO M BCcé Bpems cuiabHO Menserca. Ho pasaiiTe mocmoTpum, Kaxkos
pasMax JAaHHSHIX [0 OTHOUIEHHIO K cpeanemy. Hammennmee gasnenme — T30 mm pr. cr.,
a Hamboapmee — T65 mMm pr. cr. Pasmax paseH 35 MM pT. ¢T., YTO COCTABIAET
35: 748,4 - 100% = 4,7%. Iloayuaercs, 4YTO HA CAMOM Jeje JHaBleHHe KoJgebjercs
BOIH3M MOCTCAHHOIO 3HAYEHHA, H M3MEHUHBOCThH 34¢ChH He O4YeHb BLICOKAA.

Huoraga cayuaiiHas BeJMYMHA B HeJoM pacter win yOuiBaer co BpeMeHeM, IpPH 3TOM
HCIIBIThIBASA c.wtmﬁaue ronebaHHA. FDBODS-IT, YTO H3MeHYHBOCTh CKIAALIBAETCHA H3 TeHIeH-
IHH B cJy4YaliHbIX KojebauHWi.

@ Tenpgenumn (Tpewa) — xapakrepHoe, ycToiuusBoe uameHenue. Kak npaBwno, TeHaeH-
uua obycnoBneHa AONrOCPOYHLIMK aKTOpaMK, KOTOpbIE 3acTaBNAOT BENWYUMHY pacTu
unu ybbiBats.

B npumepe ¢ armochepHBIM JaBJIeHHeM MOXHO CKasaTh, YTO TEeHACHIHA B (eBpajie oT-
CYTCTBOBAJA WM OblNa HYJNEBOMH.

B ornmume oT TeHAeHINH, cayudalnbie KojebaHHs HeNpeACKA3YeMbl, MNOCKOJNBLKY BbI3BA-
Hbl KPATKOBPEMEHHBIMH CJAYYAHHBIMH M PA3HOHANPABIEHHBIMH (haKTOpAMH.

——ei]
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INPHUMEP 2. Ha guarpamme 18 mokasaHo, KAK pacTéT mMacca MAJBYHKOB OT POMIACHHA
JIO ToA. OTH JaHHBIe MEJAHIHHCKONH cTaTHCTHKHM noaydensl BO3! B Poccum 3a MHOro Jjer
EaﬁJIIOIlEEHﬁ. Cpe.anaa OKHJAaeMan Macca YBEJIHUHBAETCH [NJABHO — TEHAEHIHMA NOKasaHa
CIIHEﬁ JIHIIHEﬁ. ancna:l JJHHHA — MAacca OJHOI'0 KOHKPEeTHOrIrco MaJIbMHKa OO0 HMEHH
JII‘!H& nmo NJAaHHBIM eXMeMeCAYHOTO B3BIIHBAHHA B pai{ormoﬁ MOMITHEJIHHHEKe. ﬂHMﬂ poanI-
cA HEeMHOTO Ts)Kejee cpeJilHero, HO 3a MepBblii MecAn HabOpasn coBceM HEeMHOTO MW «YIIEN
HMKe cpeaHero», 3arem Jluma HaArsan cBepCTHHKOB, a4 B KOHIE NEpBOro roja KH3HH
BZPYT pe3ko npubaBuia nmouTH KUinorpaMm. MoiHO a1 cHUHTATH, UTO B pasBuTHH JlHMBI Ha
MePBOM IOy KHIHH OBIIH OTKJIOHEHHS OT HOPMBI?

Kaxasiii pebénoxk passusBaeTcsi MHAWBHAVAILHO, eKeMeCHAYHBIH NPHUBEC 3ABHCHT OT MHO-
secTBa (PAKTOPO3, W MPAKTHYECKHM HHKOI/AA He cJeJyeT cpeiHHM 3HavYeHHAM. [pannns
HOPMBI OYeHb YCJOBHBI, U HH Yy POJAHTesIeil, HH y Bpadeill omnaceHHMil 1Mo MOBOAY NHTAHHA
HIM 3A0pOBbA MieHbKoro Jlumsl HA nepBoM roay Ku3Hu He OsLIO.

B cayuae ¢ maccoil BO3pacTamas TeHAEHIIHA onpeleNeHa NMPHPoOAoil — pebénox pa-
cTéT, W Macca ero Tena ysenuuusBaercsa. Ho kamaelii KOHKpeTHBIH peGEHOK MOMKeT OTCTa-
BATHh OT TeHAEHIIIM HJIHM OOroHATH e€. ITH caydallHble KoJe0aHHA BbI3BAHBI HWHAWBHJVAJb-
HbBIMH OcOOeHHOCTAMM, HACHAEACTBEHHOCTbIO, O0pa3oM JKHM3HHM, COCTABOM IMTAHMA U MHOIH-
MH ApyruMu darropamMu, YACTh M3 KOTOPLIX HEeHM3BECTHA.

Hnarpamma 18. Macca MansYHKOB OT POKAEHHS 0 roga, Kr
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CPBII;EIOID Maccy peﬁemr.a B KaxmJIOM BO3pacTe MOMKHO OOpelaeuTh, B3BCLHIHBAA H H3Me-
PHAA ThICAYH MAJIBMHKOB H [eBOYMI€K B LIKOJAX, JAEeTCKHX CajaxXx H NOWIHKJIHHHEAX. IIOBTOHY
obimue TeHACHIIMH B PA3BHTHH MAJBYHKOB H JeBOYEK XOpOoIIo H3BeCTHLI.

1 BO3 — BeemupHas opraEHsalHs 3/paBoOXpaHEHHA.
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Oanako GEIBaeT Tak, YTO W3MEHYHBAA BeJIHYMHA He WMEET AHAJIONOB HH B NPONLIOM, HA
B HACTOAIIEM, a [OTOMY HEBO3MOJKHO CKA3aTh, HACKOJBKO OHa cooTBeTcTByeT HOpMme. Ta-
KHUX YHUKAJBHBIX, U3MEHUYHUBBLIX ABJIEHHII MHOIO B SKOHOMHKE, IZié YCJIOBHA BCE BpeMs Me-
HAKOTCA, W HACTOAIlee HENL3A CPaBHMBATEH ¢ npouwtsiM. [losToMy NMporHodsl B DKOHOMHKE
AeaaTh HAMHOTrO TPyJAHee, YeM NpeJicCKasbIBATH MOTOAY.

HNwarpamma 19. Ilena Gappensa wedTn B nepsoM noayrogum 2008 r.
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IMPHMEP 3. llena HepTH Ha MHPOBHIX ODHp:Kax TpagMIlHOHHO H3MepseTcA B JoJuiapax
CIIIA 3a Gappenb. Mel BeiGpanu aea nepuoga — mnepsBoe noayroame 2008 r., Korga neHbl
Ha HedTs pocan, u Bropoe noayrogue 2014 r., worpa omm cHmxaamck (guarp. 19 u 20).

OpaHXXeBEIVH NYHKTHPHBIMH JIMHHAMH HAa o0enX JAMATDAMMAX II0OKA3AHLI TeHJEHIHH.
Ha puarpamme 19 — no Gonwineii yacty Bo3pacrawman renaennua. Ha auarpamme 20 —
yosiBaromasn. Ho aTH Tenjenuum He OBUIM HM3BECTHHI 3apaHee, a OBLJIM OnpejesieHBl MO3Ke
HA OCHOBEe YXeé CPIpMApCaaBuldLca ICH.

Mur BuaumM, uro B AaHBape — wuioHe 2008 r. unena Ha HedTh B nesom pocaa. Ho ObLim
AHH, KOrja CAYYAJHCH NAJeHHA: CHHAA JHHHA, NOKA3LIBAIOIIAA pPealbHBLIE I€Hbl, CHJILHO
KoJsieGiiercs, NpeIraeT BBepX M BHH3.

Touro Tak ke Ha aumarpamme 20 mpu oflmEeM CHMXXKeHHH II€H 4YacTo HaOMW0AalwTcA He-
3HAYUTeJbHbIE, HO Pe3KHe KPATKOCPOYHBIE NOBHIINEHHA.

@ Obuwee nosblleHWe He Bceraa 03HavaeT NocToAHHOE noBbliweHne. O6wee noHwxe-
HWE He BCeraa 03HayaeT NOCTOSHHOE MOHWXEHWE.

===
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Kakue dakropsl GopMHPYIOT TeHAEHIHH B H3MeHEeHHAX NeHb! Oappensa meprTn? B mauane
2008 r. OypHO pasBHBAJIOCH CTPOMTENbLCTBO, KPYIHbIe 0aHKH OXOTHO AABAJH KPeaHThbl, 9KO-
HOMMKA OblcTpo pocsa, U eil TpeGoBanochk Beé Doabuie HedTH. ITO OnpefiesiiI0 TEeHAeHIHIO:
NOBBIIEHHE CIPOCA NPHBEJIO K NOCTOAHHOMY pocty umed. B 2014 r. ckasanca MHpPOBOH KpH-
8HMC: IKOHOMHYECKAS CHTyalnusa B DONLIIMHCTBE CTPaH YXYANIATACH, cipoc Ha HedTH mamaln,
MO3TOMY OHA MOCTENeHHO JelleBesia.

HOuarpamma 20. Ilena Gappenn HedTn BO Bropom moayroauu 2014 r.
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A xakme daxropsl o0yCHOBIMBAIOT KpaTKOBpeMeHHbIe cKauku neH? BrHesanHoe peumieHue
Kakoil-Hu0yAbR KLyIOHOH KOMIOAHHMM O NOKyHNKe HedTH HJIH OTKA3 OT OMNJAeMOH IOKYIKH,
3&)[81)}!{1{& HEWHEJ’IHEHOI“ TaAHKepa B OKeaHe, 3JadBJeHIIe BJIHATEeNLHOID0 MOJHTHEKaA HITH
SKOHOMHCTA, MOA:Ap HA MOpcKoil HedTenobnBaomed niaaTgopMe, OTKPLITHE HOBOI'O MecCTO-
POKACHHA M Ja’ke HENPOBEPEHHLIE CAYXH MOrYT BbI3BATH KPATKOCPOYHOE M3MEHEHHE IeHbI
B TY HJIM HMHYI CTODOHY,

@ YacTo M3MEHYMBOCTL B NPUPOAHBIX, SKOHOMWYECKMX M COUMANBHBLIX ABNEHUAX COCTO-
WT U3 AByX cocTasnsiowmx. Mepeas COCTABNAIOWAA — TEHAEHLMA, KoTopas obycnos-
neHa CepbésHbiMN U A0NToCpPoyHbIMKM dakTopamu. Bropas coctasnsiowas — Chnyvait-
Hbie OTKNOHEHUS!, BbI3BAHHLIE PA3HOHANPABIEHHLIMU KPATKOCPOYHLIMU AEACTBUAMM,
KOTOPbIE 3a4aCTyi0 HEBO3MOXHO NpeasuaeTs.

OaHa U3 BasKHBLIX 3a[a4 CTATHCTHKH — HAYUYUTHCH BLIAEIATH TEHACHIMHM B M3MEHUYHMBBLIX
SBJICHUAX ¥ OTIHYATH MX OT HE3HAUHTE/bHBLIX CJAYVYATHBIX KoaebaHMii.

s
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® Bonpocel

1 MNpueeauTte CBOW NPUMEP BENWYMHLI, UMEIOLWE NOCTOSHHOE cpeaHee 3HauyeHwe, BO-
Kpyr kotoporo HabniopaTtcs cny4danHbie konebGaHuws.

2 Y7o 1TKOEe TeHpeHuwn?

3 NpuBeanTe CBOM NPUMEP BENWYUHBLI, MMEIOLLEeA BO3PacTaloWyO0 TeHAEHUMIO.

4 Kakue ewe ¢aktopsl, NOMUMO NEPEYUCNEHHbIX B TEKCTE, NO BalleMy MHEHWI0, MOryT
BNUATL HA M3MEHEeHWe MAaccChl pacTyllero mnageHua?

HYacToTbl 3Ha4YeHUn B MmaccuBax AaHHbIX

INPHMEP 1. Paccmorpum uucjosoit mabop 1, 3, 1, 2, 1, 5, 3, 2, 1, 1.

B aroMm mHabope 10 umcesn, HO pasNUUYHLIX YHCEa TOAbKO derwkipe: 1, 2, 3 u 5. Exnanna
BeTpeuaerca > pas. Mokno ckasatsk, uTo uwacrora umcaa 1 B stom mabope pasma 10°
To ects 0,5. AHanoruuHo 4yactorsl 3HaYeHnt 2 1 3 paBusl 0,2, a yacToTa 3HAYEHHSA D pas-
Ha 0,1. 3amernm, uTo cymMma yacTtoT pasaa 1:

0,5+02+0,2+0,1=1.

@ Mycte 8 HaGope Bcero N unucen, M 3Ha4YeHws, pasHbie @, BcTpewawtcs N, pas. Ya-

~ N
CTOTCA 3HAYeHust! @ HA3LIBAETCH OTHOLUEHMe —-.

N
| ” . Jx =CHETECNW(B1:D5;1)
Yrob6bl B anexkTpoHHon Tabndue noacHMTaTs,
CKONLKO pas B Habope BcTpevaeTcs onpenenéu- B C D E
HOE 3HaYeHVe, UCNoNbL3ynTe QYHKUMIO 0 1 jl 5 .I
CHETECAW() ‘ : Y
! 2 1
Ha pucyHke noacuuTtaHo, 410 B aaHHom Habope | 3 5
yucno 1 Bctpevaercs 5 paa. > v 3

|
\
-

YacTorel 3aaveHH MOKHO NDOACYHTBIBATE HE TOJIBKO B YHCNOBLIX Haﬁopax. HO H TaM,
rae 3HayyeHHA He ABJAIOTCA YHCJIAMH.

INPHMEP 2. OoparuMca K tabaume 8 (c. 12) ¢ pesyasTaTaMu TIOACYETA JOMAITHHX JKH-
BOTHBIX V NIKOJBHUKOB OAHOro Kjacca. PasiuMuHbIMM 3HAYEHHAMH B HameMm Habope sABJfA-
IOTCA BHABI JKHBOTHBIX, a Takxke sHaveHEme <«Hmxoros. Haiigém mx uwacrorwi. [las aroro
noacunTaemM obmee KoamdecTBO sHaweHmi: 9+ 11+ 7+ 3+ 2 + 1 = 33.

3uauenne «Cobaka» Berpeuaerca 9 paa. Ilosromy wacTora 9TOr0 3HAYEHHS pPaBHA

9
33 =~ 0,273. B crarHcTHKe NpPHHATO OOBIKHOBEHHEIe ApoOM NpeBpallaTs B JecATHUYHEIE
¢ oxkpyraenneM npu HeoOxogmmocru. Jlecarmunsie apobm yaobGHee mucaTh B CTPOKY, C HM-

MH Jierie BLIINOJTHATH I[B'IuICTBHJI H HX Jierye CPDABHHBATL, YIeM 00OBIKHOBeHHBIE npoﬁn.

1 Yacrora GuiBaer He TONLKO Y 3uauenusa B Habope. [loaxe MBI MOZHAKOMHMCH € YACTOTON COOBITHSA.

—
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AHAaJNOrHYHO HANHAEM 9YACTOTHI NPOYMX 3HAYEHHH M 3aHecém HX B Tabummy 35.

Tabauna 35. YacTorsl 3HAYEHHIH

‘ HusorHoe Bceero Yacrtora ‘

Cobaka 9 0,273
Komxka 11 0,333
Huxoro 7 0,212
Prifka 3 0,091
IItrua 2 0,061
Yepenaxa 1 0,030
Cy;mm 33 1

Oﬁpa‘rure BHHMAaHHEe HA NOCHNeHI CTPOKY. Cymua HYaACTOT CHOBa paBHa eJHWHHILE.

@ CsoiicTBo 4acTor. B nioGom HaGope CyMma 4acToT 3HaYeHWi pasHa eaMHUUe.

Joxkaxem s10 cpoiicTBO Ansa Habopa, B KOTOPOM HeThIpe Pas/IMuHLIX 3Ha4YeHus a, b, ¢ n d,
Hpﬂ‘léu Kayagoe mMoxer BCTpB"IﬂTBCH HEeCKOJIbKO pas. HpenﬂDJ’[DH{HM, JdHavYeHHe a BCTpeda-
erca N, pas, a 3apauennsa b, ¢ m d Bcrpeuatorca N,, N. u N, pa3 cooTBeTcTBeHHO.

Torma Bcero B Habope N = N, + N, + N. + N; snauenunii. Yactora sHaYeHHs a paBHA

N, =
. Yacrora sHagdenus b pasHa — ® T. A. Haiigiém cymmy uacToT:

N N
N, Ny N. Ny Na+Ny+N.+Ny N _
e i - R N _N_l'

AHANOrHYHO CBOMCTBO AoKasbiBaercs AnA Habopa, B KOTOPOM NPOM3BOJILHOE KOJIHYECTBO
anavennii. Iloabsyscs TeM, UTO cymMmMa HACTOT BCerja paBHa eguHHNe, yaobHO AenaTh mpo-
MEeXYTOUYHYH NPOBEpPKY B BBIYHCJIEHH AX.

IIPHMEP 3. Paccmorpum HabGop, B KOTOpPOM eCTh OAHWHAKOBBIEe 3HavUenusa. Hampmwmep,
ONIeHKH MO0 MATEMATHKE, KOTOPble HEeKOTOPBI MKOJBHHK MOJYYHI B TeUeHHE YeTBepPTH:

3, 4,3,5,4,3,4,4,4, 2,3,5,3, 3,4, 5, 2, 4, 4, 4.

Beero 20 onenok. YrTobnl BbIBECTH 4Yer- Tabmuma 36. YacTorel oneHOK
BEPTHYIO OLEHKY, YYHTE]b HAXOAUT CpenHee
apudMeTHUIECKOe: AETHT CYMMY BCEeX YHCeN Suaqenne 2 3 + 7]

Ha 20. Mo:kHO NOCTYNHTE HHaYe. 3anuinem
B Tabmuny 36 He Bce 4YMCia, a TONBKO pas-
JHYHbIe 3HAYEHHMA H HMX YaCTOTHI.
Ionesno nposepuTs, paBHa JH cyMMa uactor eguaune: 0,1 + 0,3 + 0,45 + 0,15 = 1.
Teneps HaiiaéMm cpeaHee apudMeTHUYECKOe: YMHOMKHM 3HAYEHHA HA MX YACTOTHI M CJO-
JKUM [POU3BEJIEHHUHA:

2-0,1+3-08+4-045+5-0,15=0,2+0,9+ 1,8 + 0,75 = 3,65.

Yacrora 0,1 0,3 0,45 0,15

Ybegurecs B ToM, wTo OOBMHEII cocod JacT TO e caMoe cpeHee.
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Cea3b Mexay vyactoramMu 3HaYeHWd u cpeaHum apudmernyeckum*

rTEOPEMA. Ilyers B HaGope N umcen, HO CpeiH HHX TOJbBKO R pasiH4YHBLIX 3HAYEHHIH
Xy, X3, ..., X3 IlycTs 3mavenne x, Bcrpeuaerca N, pas, smauenme x, Bcrpeuaerca N, pas,
H T. A.: 3HAUeHHe X, BcTpeuaeTca poeHo N, pa3. Torja cpeiHee apH@MeTHYeckoe Habopa
paBHO

M, N N

f=x1'"§+xz'i"+.-.+xk N

Teopema yrBepijaeT, 94TO cpefHee apHpMeTHYeCKOoe YHCJIOBOIO MACCHBA PABHO CyMMe
npousBeieHuil gHAYeHMH M ux uacrtor. [[ns gokasaTensCTBA COCTABMM CYMMY H3 IIPOM3BE-

OEeHHH pazM%HLIX YHCeJ] H MX YacTor:

. N1+ N3+ + N* I}'Nl+1’2'N2+I3'N3+...+£"N; -
nytae yteta 5= N =X.
ITonyumnocs cpeanee apudmernueckoe. Teopema aoxasasa. J

@ Bonpocsl

1 Yemy paBHbl 4acToTel 3Ha4eHuit B Habope, rae 10 pasznuuHbiX 3HAYEHWIA, HO Kaxnoe
BCTPEYaeTCH POBHO OAMH pa3?

2 Coopmynupyiite onpefengHue 4acToTel 3HAYEHWs.

3 Codopmynupyinte CBOMCTBO 4acTOT.

4 Kak HauTu cpeaHee 3HayeHwWe yucnoBoro Habopa, 3Has Pa3NU4YHBLIE 3HAYEHWUA U KX

4acToThl?
5 PRNIGESN GRRIRORK THNAL McH0 - fr  =CYMMMPOM3B(D2:G2.03:G3)
'5bICl‘pD BLI“UCNINTE CYMMY NpPOoM3BeaSHUA
i & C D E B G
3HA4YEeHWA W KX 4vacTor. O\ 3100 ecrb
Py :
JHaueHne 2
CYMMIMPOWN3B() SHAYBHNE 3 4 5
Hacrora 0.1 0.3 0,45 0,15
Ha pucyHke nokasaHo pelweHue 3anaqwn e ==
U3 npumepa 3. perHee ‘

e
@ 3apaumn

96 [am umcnosoit mabop 5, 4, 8, 1, 1, 3, 4, 5, 8, 1. Haiinare uacrory:
a) apavuenna 1; 0) sHauennsa 4.
97 Ilana nocaeposarensnocts 6yks: @ABBIJIOBJILIIAIO®IYIJIMOBIJICOBIZKD.
Haiigure B 2T0i1 mocaeqoBaTeILHOCTH YACTOTY:
a) bykeml [1; B) OykBel bl;
6) Oyl d; r) 6ykBEI C.
98 B uuncnosom nabope 5 amauenuii. YacToTel ueThIpéx sHavenuii uasecrms: 0,35,
0,2, 0,1 u 0,05. Haijigure yacTroTy OATOrO 3HAYEHHSA.
99 B rabaune 14 (c. 16) aaHbl yerBeprHBIe ONEHKH YYALIMXCH KJIACCA.
a) Haiigure uyacrToTsl pasjiMYHLIX YeTBEPTHLIX OUEHOK no maremaruke. Cocrasbre
TabMHOy 3HAYeHHH B 9acTOT.
6) BrramcanTe cpeAHIoON ONEHKY N0 MATEMATHKE 3a YeTBEPTh.
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100 B umcnosom mabope BeTpeualOTCs TONBKO 3HaveHua 2, 3, 4 m 5, a YACTOTHI HX
nenssectanl (tabn. 37). Hajlianre cpeanee sHauenme aToro yHcsosoro Habopa.

Tabmauna 37
3unauenne Z 3 4 o
Yacrora % 7 u x

101 Iycrs uucno m aABasercs MepnaHoii uyucaosoro nHabopa. ITokaskure, 4TO cymMma
JacTror Brex umcen Habopa, Koropele He Oonbine m, He meHbme yeMm 0,5.

102 Yacrory Gykxe B pycckom f3bIKe MOKHO NPHOIM3HTENLHO ONEHHTH C NOMOMBIO XyAO-
JKEeCTBeHNbIX TeKcToB. [Ipoumraiire Tpu oTrpeiBKa m3 mpousBefneruil A. C. [lymxunra.

Hepestit orpuisok («Jybpoeackuiis)

ITo amum npumemam Hemyopewo Gydem sam omwickams I[ybpoeckozo. Ha kmo xce
He cpedHnezo pocma, Y K020 He PYcbie 60J0CHI, He npamoit Hoc, da He kapue znasa!
Berwoce 00 3axknal, mpu waca Oydews zogopums ¢ camum Jybposckum, a ne dozadaeuib-
¢, ¢ kem Boz meba ceén. Hewezo chasams, Yymmubie 20406YWKU npurKkassie!

Bropoit orpeiBok («Bwicmpen»)

Pacceannvie rcumenu cmonuubl Heé UMEOM NOHAMUA O MHOZUX 6NEYAMACHUAX, CMOAb
U3IBECMHBLX HCUM CNAM depeserb unu zopodkos, nanpumep o6 oXcudaHuU NOYMOB020 OHA:
680 GMOPHUK U NAMHUUY NOAKOSAA HAWA KAHUWEAAPUA Owbte6ana noauma ogbuuepanu: Kmo
adan denez, Km? nucvma, Kmo zasem.

Tperuit orpeieok (¢« Kanumanexkas douka»)

Bexope sce 3azosopunu o Ilyzavéae. Toawxu Ovinu pazauynsi. Komenwdanm nocnan
ypadHuka ¢ nodyYeHuem paséedams XOpPoOweHbKo 060 6CEM NO cOCETHUM CENEHUAM
u Kpenocmam. YpadHuk eozspamuncsa uwepes dea OHA u o0BABUA, 4IMO 6 cmenu sépem
3a wecmsdecam om kpenocmu 6uden OH MHOMECME0 OZHel U Ccabiwan om OGawikKupues,
wmo udém wneeedomasn cuaa.

a) IMocunraiiTe GYKBEI «a», «0» H «H» B TPEX HTHX OTPHIBKAX H 3amnodHHTe Tabmumy 38.

Tabauna 38
Homep Byxea | Byxsa Byxsa
OTpBIBKA “«an «0» «H»
1
2
3

6) Ilocunraiite GyKBBI «H» H «T» H 3anomauTe tabmamy 39. MoxHO JH N0 NOJAYYEeHHBIM

JAAHHBIM CYAHTH, Kakasa U3 OYKB: «H» WIH «T» — HCIHOJB3YETCA B PYCCKOM fA3biKe waimie?
Tabnuna 39
Homep byksa bykea
OTpBIBKA «H» «T»
1
2
3
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Mectopuueckan cnpaexka. Ha npoTaXeHWW HECKONbKUX BEKOB ONA NeYaTt¥ KHUN, Xyp-
Q HANOB W razet WUCNoONL30BANUCL NUTEpPbl — OYKBLI, OTAUTLIE M3 CNeuuMansHoOro cnnasa
Ha OCHOBE CBMHUA. Habopuwk Ha cneupansHoOn aocke Habupan TeKCT KaxaoW crpa-
HUUBL. 3arem HaGop nokpbiBanu TUNorpadckoil Kpackol v aenany Heobxoaumoe Ko-
NUYECTBO OTTMCKOB. MocKuNbKY 0AHM OykBbl BCTPEYANTCH Yauwe, a Apyrve pexe, Obl-
N0 BaXHO 3HATb, C KAKOW YacTOTOW B TEKCTAaxX BCTPEYAlTCs pasHble Oykewl (tabn. 40).

Tabmuua 40. Yacrorsl GYKB pyccKoro fasika

Byksa Yacrora Bync-n-a_ Yacrora | Byxea Yacrora
A 0,075 J 0,042 I 0,005
B 0,017 M 0,031 b | 0,015
B 0,046 H 0,065 m 0,007
T 0,016 0 0,110 11 0,004
b § 0,030 I 0,028 B 0,001

ExE 0,087 P 0,048 bl 0,019
K 0,009 C 0,055 b 0,016
3 0,018 " 0,065 2 0,003
H 0,075 ¥ 0,025 H 0,007
n 0,012 L 0,002 A 0,022
K 0,034 X 0,011

He menee BaxHa wmHdpoOpmauma o dHactorax Byks ANA NUHIBUCTOB KM kpuntorpados’.
YacTcTel CUMBONOB NEXar B OCHOBE HEKOTOPbLIX METOAOB paclum@poBKU TEKCTOB Ha
HEM3BECTHLIX A3blkax. YacTotel OyKB, 3HAKOB NpenuHaHMA WU Apyrve CTaTUCTUHECKMe
XapakTepuCTMKM TeKCTa MCNoNbL3ylT ANA BbLISICHEHWSA aBTOPCTBA, KOrga TOYHO HEewW3-
BECTHO, KTO Hanucan npov3isefeHue.

‘5) I'pynnMpOBKa AdHHbLIX U TUCTOrpamMmmbl

Kak npaenio, B o0IIMPHBEIX MACCHBAX CTATHCTHYECKHX JAAHHBIX COBIAJAIOIHEe 3HAUYEHHS
BeTpedarea peako. Yame serpeuaiorcs O/M3KHe 3HAYEHHMA, KOTOPHIE PASYMHO HE pasjimn-
yatb. YT00BI MOHATH, HACKOJBKO IUJIOTHO pachnpejieleHbl 3HAYEHHA HA Ka)KJOM YYacTKe
YHCJAOBOH NPAMOMH, NPHMEHAT IPYNNHPOBKY AAHHLIX.

Yrobsl CrpynnupoBaTh JAaHHEIE, HYKHO pasOHUTh YHCAOBYI0 NPAMYIO HA OJHHAKOBBIE
NMPOMEKYTKH — HWHTepBadbl rpynnupoBku. [imaa mATepBasna HA3RIBAETCH WIATOM TPYNIH-
POBKH. 3aTeM HYKHO NMOACYMTATH JOJI0 3HAYEHWH B Kaxkaom wHTepsBane. Ilonywarmorcs gac-
TOTHI 3HAYeHMIl B MHTepBaaax. OcTasoch NOCTPOUTH AMATPAMMY IO IOJYYEHHLIM JaHHLIM.

ITPHMEP 1. B tabnuue 41 npusefeHbl pe3yibTaThl eXKeJHeBHBIX H3MepeHH armocdep-
Horo aasjgenns B Mockee jgerom 2019 r.

' KpunTorpap — cnemmanmer mo mudporannio, pacmmgposke u sammre wHGopMamHn.

s——=|
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Tabauna 41. Armocdeprnoe xaenenne derom 2019 r. B Mockse

749,4 753,0 746,1 756,8 740,2 738,2 740,3

: 747,3 752,8 7458  751,7 T743,3 742,4 744,6

750,8  752,3 48,7 759,38 740,8 43,0 (49,1
755,2  751,2 49,6 730,5 7354 7456 748,3
763,7 | 755,9 749,2 736,8 738,1 7453 T44,7
754,1 | 749,4 "49,1 741,38 7384 743,9 745,1
754,3 747,5 752,4 738,9 7357 742,6 748,3
753,8 1748,4 53,7 739,8 7354 740,1 748,9

Beero snaueniii 92, nopropAloNMXCH cpeid HHX
maso. Hapmensinee auavennme 730,5, nanbonbimee —
758,1 mm pr. er. Illlar rpynoapoBkm  BeiGepem
4 MM pr. CT., 4 NepBLIH HHTEpBAN BO3bMéM 726 —
730 MM pr. er. B Hero He nonajaeT HU OJAHO 3HAYE-
uue. [Mocaeauuit MHTEPBAJ TOMXKE CHEJAEM ITYCThHIM.

Ecnu smauenne nonajaer Ha IpaHuMiy ABYX HH-
TEpBaJIOB, MOMHO OTHecTH ero K Jmgobomy u3
HHX — 9TO BOIpOC AOTrOoBOpEHHOCTH. MBI OTHOCHM
rpaHHYHOE 3HAYEHHE K JieBoMy uHTepBany. Hanpm-
mep, 3HavueHHe T42,0 MBI BKINOYHIH B HMHTEpPBAaJ
738—T742. PeayartaThl cobepémM B Tabmaumy 42.

Moayunnocs 10 murepsanoB. Cambie s¢HacenéH-
HBIe» — HHTEPB{UILI OT YEeTBEPTOro A0 CEALMOTO.

YacToTel HAXOAATCH B OpaBoM cronbme TabaHnsl.
Hx seipakar B aoasax eamamnbl. las uacror mo-
najaHuA B MHTEpPBaJ BEPHO TO K€ CBONCTBO, KOTO-
poe Mbl (QOPMYJHpPOBAJIH H [AOKASLIBAIH A OT-
AeNbLHBIX 3HAYEHTIH: CYyMMa YacTOT pDaBHA eJHHHIE.

746,0 740,83 750,383 751,6 T756,7
| 741,2 736,55 7458 7545 754,8
'0’42,2.- 740,1 - 746,50 | b4a,3 . 52,2 1
739,7 T44,2  746,2  758,1  752,1
736,9 7423 747,1 1753,0
742,9 7354 746,8 757,0
741,0 | 7T41,8  1743,4 | 755,8
738,9 T46,6 7T50,1 751,9

Y1066l ¢ NOMOLLLIO 3NEKTPOHHOW
Tabnuubl y3HaTb, CKONLKO BCEro
3HAYeHMIA B Maccuee [OaHHbIX,
ucnonb3ynTe QyHKUUIO

C‘-IET()
. Sfe  =CHET(C2:DT)

C D E F

Januse

1.4 {8 | 12_|
1.8 26
2.3 1
3.5 2.7
2.1 1.8
1.3 26

Tabnuua 42. 'pynnuposaHabie JaHHbIe, mwar 4 MM pT. CT.

Ne ) KoamuecTso nonajaasHmi Yacrora aﬁaqémla
n/n Huvepaaus, Mu pr. cr. B MHTepBAal B MHTEpBAJE

1 726—T730 0 0

2 730—734 1 0,011

3 734—1738 7 0,076

4 738—T742 18 0,196

5 742—746 | 18 0,196

6 746—T750 19 0,207

7 750—T754 17 0,185

8 754—T758 11 0,120

9 758—762 0,011

10 762—766 | 0 0

Beero 92 1,002
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@ CymMmMa Bcex 4acToT pasHa eavHuue.

Yrobel oTo6pasuTe NOAYYEHHYIO HHPOPMAIHMIO HAIJIAJHO, IOCTPOHM TIHCTOTPAMMY, TO
ecTh AuarpaMvy dacror (amarp. 21).

@ MMcTurpamMmoi HasbiBaeTcs auarpamma 4dactor. MMcrorpamma no3sonsier HarnsaHo
NpeacTaBiTb XapakTep M3MEeHYMBOCTU AaHHbIX.

YacTo no BHEMIHEMY BHAY I'HCTOIPAMMBI MOMKHO BH3YAJILHO OLEHHTEL CpejHee 3HAYeHHE,
MeJHAHY M BLUIEJHTH 00JacTh KOHUeHTpauuH s3Havedw#d. Ha rucrorpamme (mmarp. 21) sma-
HO, 4T0 Boneite Bcero ObUTO JgHEH, Korja JaRIeHHe OKASLIBANIOCHE B mnpejgenax or 738 1o
754 mm pr. cr. [Heil, korma aaBneane 66110 HAXKe 738 MM pr. ¢T. Wi Belme 754 MM pr. CT.,
OLUIO MAJIO — CYMMA YACTOT B COOTBETCTBYVIOIIMX HMHTepBAJaX HeBenauka. CpeaHee W MeaHa-
HA PacHOJIOKeHBI I7le-TO B IeHTPe I'HCTOrpaMMbl, TO ecThk BOMM3M 3HavueHHa 746 mm pr. cT.

Huarpamma 21. [JaBnenawe B Mockee aerom 2019 r. (rmcrorpamma)

0,250

0,200

0,150 - - 4

0,100 — - - L]

0,050 - — = - -

0,000 T [ T T T i T l l T ' T T =l T T

726-73C 730-734 734-T738 T38-T742 T42-T46 T46-750 TH0-T54 TH4-T5H8 THB-T62 T62-TG68

JlaHHBIX Yy HAC HEMHOIO, HO BHJHA 3AKOHOMEPHOCTH: JaJéKHe OT HeHTpa (oOYeHb Majble
H oueHs GoJibllMe) 3HAYEHHA PEAKH, B OCHOBHOM 3HAYEHHS KOHUEHTPHPYIOTCH OKOJO Cpef-
Hero. Or aToro rucrorpaMMa HANOMHHAET I'OPKY € ABYMS CKJIOHAMM.

INPHMEP 2. Mbi cofpann ganHble 0 AJHTEJBRHOCTH BCEX pasrosBopoB ogHoro abomenTa
B TeueHHe Mecsana. Bcero pasroBopos 3a mecsan Oeio 387. Camelil KOpOTKHIT pasrosop
aamics Beero cexkyaay. Cambii jmmHHEBIN — Oosnee 15 mun (924 c).

HHTepecHO MOCMOTPETh HA YACTOTHI PA3TrOBOPOB pasHoil aauTenbHocTH. IlocTpoum rHe-
TOrpaMMy M0 HMemuMca gadHbiM. HykHO BeIOpaTh NOAXOAAIIYIO IPpYyNOnupoBky. Ecam
mIAr CJHMIIKOM MAJI, TO HHTEPBAJIOB OY€HbB MHOI'O M XAPAKTEp H3MEHUYHBOCTH IIJIOXO BHJAEH

————
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H3-3a «NMphITAaIAX» cTodbOuKoB (Auarp. 22). Uadopmanuy mMHOr0, HO 06HIVI0O KADTHHY He
BuAHO. MBI gaske He cTaJn H300pakaThk BCIO NOJYYMBIIVIOCA THCTOrpaMMy — OHA CJIMIN-
KoM puuHEHasi, [pynnupopka HeyzadHas, HOTOMY YTO CJHUIKOM MAaJ LIAT.

Huarparnea 22, Tryrenzeosers Tenacen=irx pasroz=cnce. Mlar 2 ¢

0,06+
0,05+
0,04

0,03

0-02- I } ‘
0,01 ‘ ‘

H .
8 =

62 E
116 =___|

0
£ a% 2238753383 883S3323

Ecom mar caumkom Goabumioil, TO HMHTEPBAJIOB MaJl0, M KapTHHKA NOJYYaeTcs O4YeHb
rpybas — wmHOM mnonesnoit mHbGoOpManmn Tepaerca. JImarpamma 23 manomndgopMaTHBHA
M3-3a caumKoM Goabmoro mara.

JMuarpamma 23. Jamrensnocrs tenedonnsix pasrosopos. Ilar 200 ¢

0,9
0,8
0,7 |
0,6
0,5
0,4
0,3

0,2
0,1

0-200 200-400 400-600 600-800 800-1000

IIpu mare 25 ¢ (gna ypobcrBa Ha ocm abcuMce OTMEYEHBl TOJNBKO IIPABbBIE KOHIIBI
HHTEpBAJOB) rucrorpaMMma (amarp. 24) gocrarouHo noapodHas, M Xopomo BuAHA YObI-
BAalOIMAasA TeHJAeHIHA — B IeJoM, YeM /JHTeJbHee pasroBopsl, TEM TAKHX pPa3roBOpPOB
MeHbIIe,

f=——=
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Jinarpamma 24. Jlanteasnocts Teaedonrasix pasrosopos. Ilar 25 ¢

0,256

0,2

0,15

0,1

0,05

0
N W b= o R - &g Wy b= T I B o3 R I~ N W - N W b= M M -
™ o = NN MOMNMN W T w000 N OO OO0 00 00 9w

2ra THECTOIPAMMA CYIIECTBEHHO OTAHYAeTCA Mo (opmMe OT THCTOTPAMMEI YACTOT ATMO-
chepHOro AaBjeHHUA. ITO 3HAYMHT, YTO M XaPAKTED H3MEHYHBOCTH 3/eCh COBCEM JAPYIoOM.

® War -pynnupoBKn HYXHO BbiBMpaTh Tak, 4ToOLI, C OAHOW CTOPOHLI, Avarpamma Ouina
[OCTaToMHO Noapo6GHOR, a ¢ Apyroin — oTpaxana obuLyl0 TeHAEHUMIO M XOPOLIo Nno-
Ka3blRana xapakTep CNny4anHONn W3MEHYMBOCTU [aHHbIX.

® Bonpocel

1 B u4ém 3akniouaeTcs rpynnupoBka AaHHbIX?

2 Y10 Takoe war rpynnupoBkn?

3 Kak Buibpath noaxoasumia war rpynnuposkn?

4 Y70 Takoe yacTtoTa NonafaHua B WHTEpPBan rpynnuposBku? Yemy pasHa cymma BCex
yactor?

5 Y710 Takoe rucrtorpamma?

S
WUckate KOnn4yecTso aHaqum, nonaswmnx - f:,‘. YACTOTA(C2:DTE2.ET)
B KaX[bl MA4TEPEAN rEYNIILO3KA, NerKD, €Caw
HAY4YUTLCA NONL30BATLCA PYHKUMEN C D E | £
YACTOTA() JlaHHbie WMHT-nat  KonuyecTso
A 1, 0
Ha pwcyHke nokasaH npuMmep: CKOJNbKO 3Ha4e- 18 22 ? 0'
HWIA Menbwe 0, ckonbko oTr 0 po 1, ot 1 po 2 ' :
wT A 2.3 3,1 Z -]
Buumanme! ODynkuma YACTOTA Haxoaut He 3.5 i g $
4acToTy, a KOJWYECTBO 3HAYeHWA B WHTEp- &1 18 - 3
Banax. 1.3 26 5 0
\ =
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a

3apaum

B rabaune 43 npuBeeHbl JaHHBIE 0 HACEJNIEHHH Beex ropoaoB Mockosckoil obna-
cr (nanasie Ha 2019 r.). Pacemorpure tabuuiy.

103

i Iopon
/1

1 | Anpenesra

2 | Banammxa

3 | Bponauim

4 | Bepes

5 | Bugnoe

6 | Bonoromamex

7 Bockpecerck

8 BricokoBok

9 Tonunsrao

10 Henosck

11 Jaepsun kit

12 | Jdmurpos

13 | Jonronpyaasiii

14 | Homopeaceo

15 Jlpesna

16 | Jy6na

17 | Eropeesck

18 Hyroseraii

19 | 3apaiick
20_ | Ssenuropon

21 | HsanTeeska

22 | Herpa

23 | Kaumpa

24 | Kann

25 | Konomnua

26 | Koponér

27 | Korensnnku

28 | Kpacnoapmeiick

29 | Kpacroropek

30 | Kpacnoaasopck

CNYHYAWHASI UBMEHYUBOCTb

Hacenxenne,
THIC, HeJ.

29,1
490,0
22,6
5,0
71,4
19,2
93,2
10,4
17,4
30,1
56,3
68,7
112,0
133,56
11,3
75,0
72,1
107,9
22,9
21,9
79,3
33,5
48,0
79,4
141,1
224,5
46,8
26,5
171,8
12,9

Ne

n/n

31
32
33
34
35
36
37
38
39
40
41
42

E5 88588

49
50
51
52

838 &8

59

Tabmuma 43. Hacenemme ropogos MockoBckoit obmacTH

T'opox

Kpacrnoamamenck
KyGnura
Kyposckoe
JInxuuo-Ilynéso
Jlo6ua

Jlocuuo-IlerpoBekmnii

JlyxoeH1bl

JIsrTKapuaO
Jhobepue:
Moxkaiick

M brramg
Hapo-Pomunck
Horunck
OnumHIoBO
Qaéper
Opexoso-3yeso
IHaBnosckuii Ilocan
Ilepecner
IMogonsek
IIporerno
vk aO
llymmuao
Pamenckoe
Peyros
Pomann

Pyaa

Ceprues [locajy
Cepnyxos

Commeunoropck
Crapas Kynasua

Hacenenwne,

ThIC. HeJl.
42,5
20,1
20,6
29,0
89,3
25,3
30,3
58,6

207,3
30,0
222,7
63,0
102,3
137,56
25,0
118,0
63,9
13,6
304,2
35,8
106,8
20,8
119,9
107,0
20,2
13,0
102,0
124,9
51,6
22,5
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Orxonvanue

Fis Topos ] Topox oy
61 | Crynyus l 56,0 ! g9 | I"arypa | 82 4
62 | Tanmom 12,7 69 lénkoro 124,8
63 - Dpasiuo 60,0 70 Dnexrporopck 22,8
64 - Xumxn - 254,7 71 Anexrpocrainb 157,4
65 ‘ Xorbroso 21,2 72 dnexrpoyrnn 20,7
66 - YepHOTrOonoska 21,1 73 Sxpoma 14,3
67 Yexos | 71,9 ' '

a) Yrakure B TabaMue TPH NOAMOCKOBHBIX IOpPOJAA, Iie YWHCJIEHHOCTH HACEJeHH:,
mo BalmeMy MHEHHKO, 3JSHAYHTEJbHO OTINHYAETCA OT YHCJIEeHHOCTH HaACeJeHHA

60 MTBIIMHCTBA ropofos (3HaYUTENBLHO Gosbllle HAM 3HAYUTEIbHO MeHbIe).

6) Yaanure us tabauusl TpH HaNAeHHLIX B nyHKTe a) ropoaa. Hajiaure Haumenb-
mee " HaHﬁOJ’IbII[EE SHAYEeHHA IIOC]Ie YAAJIeHHA 9THX 'rpéx I‘DPO.II.DB.

104 Iocae yaanennAa U3 tabamuwsl 43 ropogor Banammxm, Ilogonscka m Bepem Hy:KHO
CTPYUIIHPOBATH OCTABUINECH AAHHEIE.

a) CKoJBKO MHTEpPBAJIOB FPYNIHPOBKH MOJYYATCA, €CJH CAelaTh HavdalbHOe 3HAYe-
Hue 10 Teic. yen. npH mare rpynonHpoBH 10 Teic. wen.?

6) CKOIbKO MHTEPBAJIOB IPYNNHMPOBKM MOJYYHUTCA, €CJH CAenarh HAYaJAbHOE 3HauYe-
aue 0 Teic. wea., a war rpynnuposkn 25 Teic. uen.?

B) Kexoit ma aTux ABYX cnoco0OB IrpyNNHUpPOBKH Bhl ObI mpeamodan?

r) Cronbko roposoB m3 Tabmumel 43 monagaer B wATepBan 90—120 Teic. wen.?

n) Keixosa wacrora nonaganusa B uHTepBanr 90—120 teic. wen.?

105 Ha mmarpamme 25 nsobpaskena rmcrorpamma «Pacnpesenenme HaceJeHHs TOPOAOB
MockoBckoi obaacTH», NOCTpOEHHAA MO AaHHBIM Tabmauner 43 mocne ynaneHHsA
Tpéx ropogos ([lomonsck, Banammuxa u Bepes). Hauansnoe sHauenwe 0 Twic, uel.,
war rpynmapoBks 30 Teic. ven. PaccMOTpHTE THCTOrpaMMy, OTEETHTE HA BOIPOCHI.

Jinarpamma 25. Pacnpenenenne Haceaenus ropogos Mockoscekoit ofmacTu

30

0-30 30-60 60-90  90-120 120-150 150-180 180-210 210-240 240-270
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a) Kak OBl BBl onmcaadm XapakTep HMIMeHYHBOCTH Beanmunmabl «Hacenemme moamo-
CKOBHOT'O ropojas?

6) 'opona ¢ KaKUM HaceJleHMeM Bhl OBl HA3BAJIM KPYNHLIMHAT
B) l'opofoB ¢ KakuM HaceleHHeM OoJbine Beero?

BbiObopka

Of6paTuTe BHHMAHHE: B NpHMepax ¢ HaceJeHueM ropoaoB Mockosckoit ofnacta m ¢ ar-
mochepHBIM AaBreHHeM Mbl Opanl 6ce AaHHBIe: Bce ropoaa, sce guu jera 2019 r. 8 Mock-
Be. B npumepax ¢ Hanpa:XeHHeM B JIeKTPOCETH M € MAaccoil INOKOJAAHBIX OATOHUHMKOB MBI
HEé MOIIH B3ATH 8Ce€ JHAYEeHHA — HX OYeéeHb MHOI'0O HJIH [Iaxe feckoHeuHo MHOro. Mbl cJry-
YAHHO BRIGMPANIKM HEKOTOpbhle 3HAUYeHMA U3 Beell cosorynunocru. IMonyuanacks BeiGopra.

@ HaGop 3Ha4YeHnii HeKOTOPOR BENWYMHLI, KOTOpPbIe BbIDpaHbl A8 M3y4eHua BCEl COBO-
KYNHOCTKW, Ha3biBaeTcs BbiGopkoi. YacTto BuiGopky GOpMUPYIOT CnyyanHbim o6pasom
W rOBOPHAT O cny4ainHon BeiBopke.

PocTt yenoeeka

HepoamoykHO papaHee MNpeJCcKa3aTh pPOCT HeagHakoMoro uenoseka. llnsa mccnegopatesns
ora BelMYHHA cayyaiiHas. Ho ecnu uamepurh pocT MHOIMX caydailHo BelOpaHHBIX JOjeil,
TO BCE JKe IPOABHTCHA HEKOoTOpas 3akoHoMepHocTb. Urobbl B oTOM ybeaurTbes, mMbl obOcyaum
AAHHBIE O POCTEe 4YeJIOBeKA ¢ MOMONLID TPEX BBEIOOPOK — MAaaoil, cpeaHeill m OOALIION.

Tabnuoa 44 copep:xuT AaHHBIe 0 POCTe ABAANATH CJAYYAiHO BHIOpAHHBIX AeBYIIEK
B Boapacre 20—21 ropa.

Tabnuua 44. Poer 20 enyuaiino sBei0paHHBIX JeBYIIEK, CM

Janusie Cpenuee Meauana  Pasmax

164 170 160 163 170 171 166 169 166 165
i 165,35 165,5 13

167 164 168 164 167 165 164 158 159 167

OtnesnbHBIE 3HAYEHHA 3aMETHO PasM4valoTcsa: pasmax paseH 13 cm.
Ilononuum BrOopry. HobaBnm emeé Tpuanare nabmogenmil 1 3aHeCeM Bee NATLAECAT
B 00myw tabauny 45.

Tabnuma 45. Poer 50 enyuaiiHo BeIOpaHHBIX JeBYIIEK, CM

Jlanusie Cpeanee Meamana Pasmax
164_170_160-163-1707171-166_169-168-165‘ [ - |
167-164-168-164-167-165-164_158_159-167.
161 - 169 » 162 | 170 - 168 ' 165 | 165 | 166 - 164 - 173 | 165,28 165,0 15
158-166-168-167-lﬁlllﬁT-l%_lﬁs_ms-lm.

163 169 161 162 163 160 166 169 172 160
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Jinarpamma 26. Pacnpeaenenne pocra aesymex (00wém Bpibopkn — 50 maGiomesmii)
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157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174

Pasmax AaHHBIX BeIpOC. JTO ecTeCTBeHHO: 4deM Oossme BeIOOpKa, TEM BhIIE HNIAHCHI,
4TO B HE€ MOMaAyT O4YeHkh POCHbie AeBYINKH H JIEBYIIKH MAJOT0o pocTa. A cpejiHee W MejHa-
Ha NpaKTHYECKH He H3IMEeHHJIHCE.

[MoeTpoHM rucTOrpaMmy ¢ aroM rpynnupoBu 1 c¢m (v HAC AaHHBIE ¢ TOYHOCTBIO [0
caarumerpa). uerorpamma (guarp. 26) mHanoMuHaeT JABYCKATHYI) TOPKY: OGOJBLIIHMHCTBO
3HAYEHHH CKCUHIEHTPHPOBAHO BOJNM3H cpefHero 3HAYEHHMA, a4 YeM JajJblle 0T LEeHTpa, TeM
qacToThl 3HAuYeHHWiT Menbme. [IpaBga, ropka noaydymiaack ¢ sMaMu M oOGpBIBAMH.

Hobapum eme 250 mabGmopennii. Teneper B Boibopke panzble 0 pocre 300 cayuailHO BbI-
Opanabix gesyuiek. [locrpoum HoOBy0 rucrorpammy (auarp. 27). Haumensmuii pocer 151 cm,
aanbompmuit — 180 cm. Paamax Beipoc no 28 cM, a cpeiHee 3HAYEHHE M3MEHHJIOCH MAJIO:
OHO no-nupexeemy okoso 165 cm.

IInarpamma 27. Pacnpegenenne pocra aesymer (06bém Beibopkn — 300 mabmonenmii)

0,12

0,1 74 i T

/
oo \

0,04

0,02 4




Bremraee CcXoACTBO MOJAYYEeHHOH (PHTYPHI ¢ ABYCKATHOH TOpOM YCHJIHIOCH, 4 AMBI CTJTAH-
muck. Ha pgmarpamme 27 mokasaHa KoJokKonooOpasHas JHHHEA, K KOTOPOH NpuOIHAKAeTCA
KOHTYP I'HCTOrpAMMEI ¢ POCTOM uHciaa HaGumogeHmii.

3uas ¢opmy 9ToH NAMHHH!, MOKHO NPHMEPHO YKA3aTh AOJI0 AEBYIIEK, POCT KOTOPBIX
HAXOJAHTCA B 3ajaHHBIX mpejenax. Hanpumep, MOXKHO YyTBepKAATH, YTO AEBYIIEK ¢ poc-
ToM ot 162 go 170 em npumeprno 70%, a rex, el pocr npessimaer 170 em, — oxoio
15%.

O6BACHUTE, MOUEMY MOJAYUAETCHA MMeHHO Takasa dopMa, MOMKHO ¢ MOMONIILIO MLICJIEH-
Horo skcnepumerita. IlpegcraBum cebe, WTo Kamjaas AeBYIIKA 3aHAJA «CBO€ MECTO» Ha
qYHCcaA0BOH npamoit (puc. 7).

Jlepymex ManeHskKoro pocra (Hanpumep, HHKe 155 cm) coscem mano. Touno Tak e
MaJI0 OYeHb BBICOKHMX jgesymex (ckamem, ¢ pocrom Oonee 180 cm). IMosromy xkpas noay-
YMBINEHCA THCTOTPAMMBI HH3KHe., BoAbIIMHCTBO AeBymeK cpeAHero pocTa WJIH OKOJIO
CpelHero pocra, NMo3TOMY IEeHTPaJbHAA YaCTh THCTOIPAMMEI BRICOKAA.

3 n
3
§ A ik ak >

Poct 166 cm

Pucynok 7. Kaxpas pesywika «BCTana» Ha OTMETKY CBOEro pocra

OnslT noxKaseisaeT, 4YTO HE TONBKO POCT JIOJeH NOAYMHAETCHA TAKOH 3AKOHOMEPHOCTH.
Ioxoxuit xapakTep HMeeT HU3MEeHUHMBOCTH armocdepHoro aasnenus (em. auarp. 21), pas-
Mepa JHCTHEB HA JepeBbAX, MACCHI IMOKOJNAAHBIX OATOHYHKOB M JIPYTHMX TOBAPOB W MHOTHX
apyrux BeauunH. Ho He caegyer ayMmaTh, 4TO BCce CaydaliHble BeJHYHHBI B NPHpoOAEe MOJA-
YHHAKIOTCA TAKOMY HJIM IOXOKeMYy 3aKOHY. B nmpumepe ¢ AJMTENbHOCTBIO TeJeOHHBIX pas-
TOBOPOE Mbl BHJEJH THCTOrpaMMy Apyroil ¢opMsel, a 3HA4YHT, ApPyroi Buja cayuaitHoOl H3-
MEHUYUBOCTH.

1 Dry kpMBYI0 HASHLIBAIOT KPHBOl HOPMANBHOrO pacupejgeienns wiu kpupoit Iaycca, xors Bnepssie
oHa Ouina onucana He Kapnom ayccom, a AGpaxamom Myaspom B8 1738 r. HagecrHo ypagHeHHe 2TOM
kpuBoit. Bonee nmoapo6uo ¢ 3Tol AHHMeN Bl MO3HAKOMHTECH B CTAPHIMX KiIAcCCAX.

—
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(D MNMoBeaeHMe MHOMMX W3MEHYMBBLIX BENMYMH NOAYMHAETCA 3aKOHOMEPHOCTAM, KOTOpbie
NPOABNSIOTCA NPU U3yyeHnn 6onblumx Habopoe HabnoaeHWn. PasHbiM BUAAM M3MEH-
4YMBOCTM COOTBETCTBYIOT rMCTOrpamMmmbl pasHon ¢Gopmbl.

NayveHne 3akoHOMEpHOCTEeR pacnpefeneHus pasHbix CNy4alHbIX BENWYUH — oaHa ua
3a0ay MartemaTUdMeckon HaykM Teopuy BepOATHOCTER.

Mu1 npoeeam Hebonbimmoe BeIDOpOUYHOE Hec/efoBaHHe pocrta aeByuek. lleHHoers BeIGO-
POYHBIX HCCHAeNOBAHHWA B TOM, 4WTO Ja)ke He odeHb Oonbmiue caydailHble BhIOOPKH XOpomio
OTpasKaloT cBnHcTBa Beell maydaemoii copoxynHocTH AanabiX. IlogpobGuee 06 atom B caexy-
omeM napargadge.

® Bonpochsl

1 Y710 Takoe Bwibopka?

2 Kak Bl aymaerte, kakve $akropsl BAWMAKOT Ha POCT Yenoseka?

3 Kakue daktopel MOryT BaMATL Ha AnuHy Gepé3oBoro NUMcTa; Ha BeCc AOMAalLHEeHn KOoLu-
KW; HA pa3mep rPeuKoro opexa; Ha TemMnepartypy Tena YenoBeka; Ha Bpems, KoTopoe
HaxXoOLWUTCA B NYTW PeNCcoBLIA CaMONET;, Ha pesynsTal M3MepeHWs BbICOTHI NOToNKa
B KBaoTHUpe?

Cratucrtuyeckas yCTOM4YMBOCTDb

N COUeHKMNn C NoMoLlbIO Bbl60pl(ld

B nmpeasiaymem naparpadge Mbl o0CyRAANTH cAydailHyo BeIDOpDKY H3MepeHHil pocta. Bei-
oupaa 20 moxonagEex OaToHYHKOB (cM. c. 49), MEI TaKKe cHeNad BEIOOPDKY — BeJb MBI
He MOIJIH B33€CHTHL BCe BhINymeHHbIe ODaToHumku. Jlanasie 00 arMochepHOM AaBIeHHH
B Mockse (cm. c. 64) raxxke BeIOOpoOuYHBIE.

@ Yawe BCEro HeBO3MOXHO M3Yy4YMTb BCK) COBOKYMNHOCTb [dHHbLIX: OHWM HE BCEe [0CTyn-
Hbi, M Oaxe Mx 41cno moxet GbiTe HeM3BeCcTHO. Ons MayyeHus Takmx AaHHbix 00biYHO
COCTaBNAIOT CNy4aiHyo BblBOpKY.

Hmen BBIGUPKY M3 HECKOJBKHX COTEH HJIM ThicAY nabmwojeHuil, MOMKHO ¢ pasyMHOMH TO4-
HOCTHI0 ONEHHTL HEH3BeCcTHOE CpejHee 3HAYeHle¢, YKA3aTh, KAKAfA 1008 3HAYeHH Gonbmie
cpeiHero, HMJI1 HAWTH YacTOTy 3HAYEHWIl, MONAJAINIMX B ONpejeIeHHbIH HHTepPBaJ.

IIPHMEP 1. PaccmoTpuM yiKe 3HAKOMYIO HAM BhIDOPKY HaMepeHHH HAIpsXeHHA B Obi-
ToBOi cern (1aSsi. 495).

Tabnuna 46. Beibopka 3HaYeHH HanpaxeHHMsa B ObITOBOM cetH, B

225 225 227 225 228
228 218 217 218 223
225 216 222 220 218
221 220 214 | 219 | 231
208 | 227 | 220 | 224 216
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I[MocTpoum Tabnuuy uwactor, BeIOpaB mar rpynmuposga 3 B (Tatn. 47).
Tabauua 47. Yacrors:

Hanpamxenne, B Yacrora

| 209211 0

: 212-214 0,04

' 215-217 0,12
218-220 0,28
221-223 0,12
224-226 0,20

| 227-229 0,20

| 230-232 0,04

233-235 0

Haiiaém ¢ nmomombio TaGauMumbl 4acToT, HANPHUMEpP, KAK YACTO HANPAKEHHEe 3aKJIIOHYeHO
mexay 215 u 229 B. To ecrs HaliiéM CYMMApPHVIO 9ACTOTY 3HAYEHWH B MHTepBanax or 215
ao 226 B (crpokk B tabu. 47 BhuieseHb)

0,12 + 0,28 + 0,12 + 0,20 = 0,72.
Cpennee BbiOOpouHOe 3HavYenwe yaobHee HaHTH, noabayAck Tabimneit 47. OHO paBHO
222,2 B.
Tagne pacuérws Onm OBl OecronesHsl, eciH OBl He CTATHCTHYECKAA YCTOMYHBOCTE.

@ YacTtotel, cpeaHue 3HaYeHUA W APYrve XapakTepuCTUKM MHOMMX M3MEHYUBLIX BEeNn-
YMH Mand OTIM4aIOTCS OT TakMX Xe XapakTepucTuK B ApYyroi cnyqaiHol Buibopke
WM BO BCE COBOKYMNHOCTM AAHHLIX. ITO CBOWNCTBO U3MEHYUBLIX BENIWYUH HA3LIBAIOT
CTAaTUCTHYECKOW YCTOMYMBOCTHIO.

Yr1obsl cTATHCTHYECKAA YCTOHUYMBOCTE NpoABMJAAa cebA B ABYX BeIOOpKAX, HYHHO YTOOBI
oTH BHIGODKH OBLTH c/leJIaHBI B OJHHAKOBRIX ycaopHaAX. Ecam B oHOH M ToOi JKe KBapTHpe
H3MEepATH HaNpfArkKeHWe 3IeKTPHYecKoi CceTH MepBHIH pa3 AHEM, BTOPOi pa3 Bedepom, Kor-
Ja MOYTH Yy BCeX cocefieil TOPHUT CBeT, a TPEeTHIl pa3 HOYBKID, TO, CKOpee BCero, Bce TPH BhI-
Gopkn GyAyT 3HAYHTE/ILHO OTJAMYATHECA APYr OT ApYyra.

Yrob6rl BHIOOpXa XOPOINO OTPAYKAJNIA CBOHCTBA BCeH COBOKYNHOCTH AAHHBIX (HMX MOMKeT
OblTh OeCcKOHEUHO MHOTO0), Jydumie Beero, urTobbl ora weidopra OLina cgenaHa CAydaiiHbIM
obpazom. Hanmpumep, m3aMepeHHs HANPAKEHHWA HYXKHO NPOBOAHTE HA NPOTAMKEHWH JIJIH-
TeJILHOI'0 BpeMeHH B caydaiiasie MoMeHTsl. Yem Dosbme 00béM BhIOOpKH (KONHYECTBO 3HA-
YeHHH), TeM Jy4lle, KAK [IPABHI0, NPOABIAET ce0f CTATHCTHUYECKAS YCTOHYHBOCTE.

® Cramcruyeckasl yCTOMYMBOCTL 36T BO3MOXHOCTL OUEeHUBaTh (NPUBNMKEHHO HAXOAUTL)
4acTOThl U CpefHue 3HaYeHUs B DECKOHeYHbIX MAK MNIOXO AOCTYNHLIX MACCUBaX AaHHLIX.
Mpu 3TOM HYXHO NOMHWUTL, YTO B CWIY CNYHANHON U3MEHYMBOCTU OLUEHKW, CAenaH-
Hbie C NOMOLWbLIO BbIGOPKKM, NPUBAU3MTENbHBLIE!,

1 HayuenmeMm BHIOOPOUHBLIX OLEHOK 3aHMMAETCHA TeOopUsA BeposaTHocTei. OHa YacTro NO3BoOJHeT JATH
OTBET Ha BOMPOC, KAK CHIBLHO MOTYT OTJHYATLCA HCTHHHBIE YACTOTHI H CPelHHE OT TeX YACTOT M Cpej-
HHX, KOTOphIe MLl MOKEM HAlTH N0 caenaHHoil subopke.

e
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INNPHMEP 2. Ouennm no seibopke, CKOJBKO BPEMEHH HA [POTAYXKEHHMH CYTOK HApSKe-
HHe B cerHn npessimaer 220 B.

Hy:xkHO moAcCYHTATHE AOJI0 3HAYEHHI, Koropsie Goabme, wem 220 B. CHoBa BOCHOMB3Y-
eMcs Tabnunei 47: cI0KHM YACTOTHI B OATH NOCJEJHHX CTpOKax (Bce MHTepPBAJLI, HAYH-
Has ¢ HHTepBana 221—223 B):

0,12 + 0,20 + 0,20 + 0,04 + 0 = 0,56.

B cyrkax 24 uaca. Ofmas nmpogo/KHTENBHOCTs NEPHOAA, KOIZA HANPSMKeHHe MpeBbIla-
er 220 B, npubmwkénno pasma 24 - 0,56 = 13,44 uwaca, To ects mpumepHOo 13 u 26 Mu-
HYT.

Emé pas roguepkHéM, 9TO HOJNYYCHHAA OLEHKA JHIIL NPpHOJAM3UTENBHO PABHA HCTHH-
HOMY 3HAYeHMO. [la ¥ UTO Takoe MCTHHHOE 3HAUeHHEe B JaHHOM npumepe?

IIPHMEP 3. B rabnuue 32 pansl Macchl 20 KyIUIeHHBIX MOKONAAHBIX DATOHUYMKOB.
PacemorpeM Teneps BooOme Bee TakHe OaToHUYHKH. CKOJBKO HPOLEHTOB H3 HHX HMEOT
maccy Menee 49 r?

CotHH TEICAY THX GATOHUMKOB ceifuac JeKAT B MarazwHax, Kade B caMBIX pasHBIX TOpPO-
pax ®u cenax. Mmwumonsl Takmx OATOHUYMKOB JABHO VIKEe CHEleHbBI. A emeé MH/UTHOHBI Aase
He BbinyuleHbl Ha thabpuke. [TosToMy B3BecHTH Bce DATOHUMKH MBI He MoxeM. Ho moskem
BOCIIOJIL30OBATHCA HMelomeiica Beibopkoil. B aToil BeiGopke 3 Garomumka w3 20 nmerue 49 r.
CrnepgoBaTensH), B CHJY CTATHCTHYECKOH YCTOHYMBOCTH MOKHO NPeANOJOXKHTH, YTO AOJIA Ta-

3
KHX «JIETKHX» 0AaTOHYHKOB cpellH BCeX paBHA NMpHOIHM3IHTENLHO 20 0,15, To ectb 15%.

IIPHMEP 4. OuenuBaTth Joa# 10 BeIGOpKEe MOMKHO He TOJBKO ¢ NOMOMIbLIO TabaMi, HO
M Henoabaya rucrorpammsl. Ha amarpamme 28 rucrorpamma <«Poer gesymieks, caenaHHast
no cayuaiinoi. Beibopre obrémom 300 mabmogennit (cm. n. 16).

Haiiném npumepnyio monio mesymexk poctom menee 164 cm. Hy:kHO C€/I0KHTL BBICOTEI
CTONOHUKOB, CLOTBETCTBYIOIHUX pocTy oT 151 mo 163 cm (oHHM BHIZe/IeHBI 3eJIEHBIM IBETOM).
BmecTo 3TOr0 onmeHEM Ha a3 (MbI IHOMHHM, YTO AMArPAMMLI [peJHA3HAYEHBLI IS Ha-
TIAAHOTO NPEACTABJIEHHNA AAHHBIX) OO IJIOIIAAH, KOTOPYI 3aHHMAIOT 3eJéHble cToJ0H-
k. SlBmo Goimbme, Wem Tpers, HO MEHBII€ HOJOBHHBI. MOJKHO CcYHTATB, YTO OO0 HANIAM
BLIOOPOYHBIM JAHHBIM JOJA AeByleK poctom MeHee 164 cm — oxono 40%.

IImarpamma 28. Poer gesymer
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@ Bonpocsi

1 Y10 Takoe crartMcTM4eckas YCTOMYMBOCTL?

2 Y710 3HAYUT OUEHWTL BENWYUHY?

3 Mouyemy caenaHHbie C NOMOLLLID BbIDOPKM OUEHKW HENL3A CYMTATe TOYHbLIMW 3Ha4ye-
HUAMK?

4 [Ina uaMepeHus pocta MyxXuuH 83snm ase sbibopku: oaHy — B Hupaepnanwpax, a apy-
rylo — BO BbeTHame. Kak Bbl AymaeTre, MOXHO NW CHUTATb, YTO 3TM BbliGOpku 6nn3kun
no ceowm ceoncteam? MNouemy?

3apnaun

106 INoawsyacp Ttabauueii 47, HaiiauTe, CKOJABKO NPHMEPHO BPeMEeHH HA NPOTAKEHHH

CYTOK HANPAYKEHNE B CETH:

a) mensrie, uem 230 B;

6) orknoaserca or 220 B ne Goasme uem Ha 5 B.

CumnraiiTe, uro auesHoe Bpems ¢ 11:00 go 17:00, 1o ects 6 uacos.

107 B runepwapker mpuseann 200 kopo6oK MOKOTAZHEIX GATOHYHKOB, B TOYHOCTH Ta-
KHX, Kar Mbl obcyxaanu B n. 11. B kammoii xopobke 24 Garomumka. Ilonwsaysachk
rabnuneii 32, oneHnTe, CKOJBKO DPHMEPHO B 3THX KopobOkax 0GaTOHYMKOB Maccoil
or 49 mo 51 r.

108 Moxuo nm wmcooassosars panHble aumarpaMmel 21 ans Toro, 4ToOBl OLEHHTS,
CKOJIBKO TIPHMEpPHO AHeH caeayiommpm Jerom B8 Mockse atmocdepHoe naBneHue Oy-
aer meanme 747 mm pr. cr.? ObBACHATE CBOH OTBET.

109 B yuusepcurerckoit 6ackerbonbroil cexnumu sanumaercs 100 gesymex. MoskHo Jm
OLIEHHTh, CKOJIBKO cpeiy HUX JAeBymek pocrom 174—178 cm, noawssysace Tabin-
neit 45 win auarpammoii 287 O6bsicHuTe CBOM OTBET.

110 Oawre 18 ner, u eé pocr pasen 172 cm. IMoawsysice amarpammoii 28, onexnre,
CKOJNBKD mMponeraToB OJLETHHBIX CBePCTHHIL:

a) HMeIT NMPHMEepPHO TAKOH Ke POCT;
6) He BRImIe OJNBrH.
111 B apxurexrypHoM mHCTHTYTe yaures B obmeit cnomuocrn 450 eryaenrok. Ckonb-

E KO NpHMepHO cpean HHX AeByuek pocrom 167—168 cm? Cpenaiite oueHky, Hc-
NOJIb3YA JaHHBIE:
a) Tabamusr 45; 6) auarpammer 28.
CpaBHHTe moay4deHHble dncaa. Moo au cumrars ux Gunskumu? Kakas na asyx
CAENAHHNLIX OIEHOK, HA Balml Barmaj, ¢ Oosblneil BepOATHOCTHIO OMHI>e K HCTHHHOH
AloJie QeBYIIeK yKasaHHOro pocra?

112 Paccmorpure mmarpammy 24, Ha KOTOpOil NMOKA3AHO paclpejelieHde JUTHTeIbHOCTH
TesedoOHHBIX pasroBopoB. OueHHTe ¢ NOMOIBLIO ITOH AMArpaMMLI A0 TeaedoH-
HBIX PA3rOBOPOB JJINUTEJIBHOCTBLIO:

a) MeHee OJHONW MHHYTLI;

6) MeHee ABYX MHHYT;

B) OT ABYX J0 IATH MHHYT.

Vreazanue. YpaoOHO HCHONL3OBATE JHHeHKYy, uro0bl cHAYala Y3HaTh, CKOJBKO
MHJ/UTHMETPOB NPHUXOAMTCH HA OJHO /leJieHHe BePTHKAJLHON MIKaAbl. 3areM JocTa-
TOYHO CJIOKHTH JUIHHBI COOTBETCTBYIOIINX CTOJOHMKOB MJIH HX 9YacTel.

mm———
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113 Pacemorpure tabanny 42, rae crpynnupoBansl Habmogenus armochepHOro masie-
Hua gerom 2019 r. 8 Mockse. Ilo aaaHBIM 2T0# TabGaHIbI
a) ¢ momomeio Teopemsl (c. 60) onenuTe cpeaHee aHaUYeHHEe arMochepHOro Aasie-
Husa B Mockse jnetrom;
6) onzHHuTEe MeAMAHHOE JHAYECHHE JAaBIEHUA;
B) OI[EHHTE KOJHYECTBO JIETHHX JHEH, KOrja JaBJieHHEe OTIHYAeTCH OT MeJIHAHHOIrO
He Gonee wem Ha 10 MM pr. CT. B MEHLIIYIO MJIH B OOJBIIYIO CTOPOHY.
114 Ecim maiiTu cpesmee smauenmne armochepHoro gasaenus jgerom B Mockse mo jgan-
=— HBIM Tabmuusl 42 (zagaua 113, a), To monyueHHOe 3HAUEeHHe OYAET OTIHUYATBCH OT
cpeakero 3nadenusa 746,32 mm pr. o1, KoTOpOe noJiydaercs, ecJH JaHHLIe He I'pyi-
nmupoBath (cMm. Tabn. 41).

a) BripasuTe oTNHuYHe B IPOLEHTAX OT BeJHMYHHLI cpeAHero aasjenusn. Kax Bwi
AyMaeTre, fIBJAAETCA JIH PA3THYHE MeXJAY O9THMH JBYMSA BeJIHUYHHAMH cylle-
CT3eHHBIM?

6) Yem obObsAcHAeTCA pacxokieHHe MeKAy CPejHHMH 3HAUYCHHAMH, [OJYYeHHBIMH
Ges rpynnMpoBKH H ¢ IPYHNIIMPOBKOH JaHHBIX?

115 Maccus HeKOTOPBIX YHCAOBLIX JAHHBIX crpymmuposann marom 10. Ilo sTum crpyn-
NUPOBAHHLIM JAHHLIM HamM cpejgHee sHavenue. OHo nonyuunoce pasubim 224,5.
Moo M yTBep:KJAaTk, YTO HACTOANIEe CpPeJHee IHAYCHHE:

a) HaxoguTca mexay 224 u 225;

6) bo.reme, wem 220;

B) MeHBIme, yem 234,57

B kaioii npoMe;KyTOK MCTHHHOE Cpe/lHee 3HAYeHHe Nonajaer HaBepHAKa?

)



V 'padbl

Mpad cocTOUT M3 TOYEK M COeAMHSIIOWMX WX
nmHuiA. padbl NOMOralT pewars camblie pas-
Hble 3a/a4YM 13 cambix pasHbix obnacten. M3y-
YyeHMemMm CBOWCTB rpados 3aHMMaeTca marema-
Tuyeckas teopus rpadgos.

CneunancHbelie Buabl rpadoB — UMKNbI, UENW
n pepesbss — ynobHbI ANs onucadus cnyyan-
HbiX COOBLITUIA, KOTOPbIE WU3y4alDTCs B TEopuu
BEPOATHOCTEN.
E
D B
C

18 TIpadbi. BepwmHbl n pébpa
19 CrteneHb BepluuHbI

20 Mytw B rpade.
CesizaHHble rpadbi

21* 3apava o Kénurcbeprckmx
MOCTax, 3WnepoBbl NyTH
M aunepossbl rpadsel



@ Npacdbli. BepwinHbl n pédpa

Ha pucysxke 8 msoOpakeHBI caMble pPA3HBIE CX€MEBI: 4) YMACTH POJAOCJIOBHOIO AepeBa Io-
ToMkoB Hurkonaa Beprvanm!: 6) cxemMa MoJeKyJkl XHMHYECKOTN0 BellecTBAa (riIHIlepHHA):
B) cxema Merpo B Hosocubupcke; r) pagmocxema mpocteifiliero pajuonpHéMHHKA.

a) Huxonaii 6)
Bepayniau 9
Crapumi :
(1623—1708) . J
I 1 1 1
Axobd Huxonai Horann |
Bepuyinu Bepuynnm Bepayann
(1654—1705)| | (1662—1716) (1667—1748)
. ¥ 1 k.
Huxonaii I Huxronaii 11 HMasuun Horann 11
Bepaynnn Bepaymwnn Bepuynnm Bepaynnn
(1687—1759) (1695—1726) | [(1700—1762)| | (1T10—1790)
[ | . 1
Horans II1 JHamman 11 fAxob 11
Bepryinn Bepayinn Bepayann
(1744—1807)| [(1751—1834)( |(1759—1789)
B) r)
2
Lﬁ'e. Cxema .nmt;;: merponoanTena Hosocubupexa /W Al VD1
e omans N
{'Q;:c_“-\ lapura-Muxaitiosekoro i gl
w, larapunckas —
h
o C1 Cc2
_::‘_;L.{ Kpacuuiit npocnexr ;5 L1 ol [:J
'.-.5 ""b.
apmana [ToxkpeinkuHa
péaosaa Poma L
Bonoras Huea
5
[
Ueymeusotes () I'vennobpoackas
'
*¥ [Lromans |
>
o* Eionce (O Bonouaesckasn
ILnomans

CraHnciaaBckoro
PucyHok 8

VY Bcex 9THX CXeM ecTh 0o0mjee — OHH [IOKASLIBAIOT CBA3SH MEMAY OTACJbHLIMH JJIeMEHTA-
mu. B pogocioBHOM fepeBe JHHHA HAST OT OTHA K CHIHY, CXeMA MOJEKVJIsl [NOKA3LIBaeT,
B KAKOM TOpAJIKe CBA3aHBLI MexJay coboil aToMBl yIviepoma, Boaopojaa u kuciaopoaa. Ha cxeme
MEeTPO CBA3SH — Oepexofbl ¥ HepPeroHbl MeXAy COCeNHMMH CTAHUMAMM, a pajgHocxeMa MOKAa-
3bIBAET, KAK COEAMHHTE Mexay coboil paanoaeranu, uyrolsl noaydwica paboraomuil npubop.

Jna maobpaskenns ¥ M3VUeHHs CBA3ZEH MeXJAy paziHuYHBIMH 00BeKTaMHM — MNpeJMeTaM#H
HIH NOHATHAMH — B MaTeMaTHKe NpuMeHseTrcsa rpadgs.

1 Cemba Bepryiim flana MUpY AeBATH M3BeCTHHIX (H3uMKOB M MaTemaTnkoB. Siko6 Bepryiam no npa-
BY CUMTAETCA OJHUM H3 OCHOBATENeH COBPEeMEeHHOHW TeOpHH BepOATHOCTEIH.

2 [lo cocrosnmo Ha auBape 2022 r.

3 CnoBo «<rpa» TPOMCXOAMT OT JATHHCKOrO cHoBa graphica — <pHCOBaHHE», «UepPUSHHES.

S
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@ Mpad — 310 M3aobpaxeHne OGLEKTOB U CBA3EIH MEXAY HAMWU C NOMOLLLIO TOYEK U Nn-
Hui. Touku B rpade HasbiBaloTCA BepwwuHamu rpada. Hekotopbie (He obnsarensHo
BCE) BEPLIMHLI COEAMHEHbI NMHMAMKW. 3TU NMHUKW Ha3biBalTCH p&bpamn rpada.

Ecima BepmmH&4 siBNifieTcss KoHIIoM pebfpa, roBOpAT, 4TO
pebpo HCXOZMT W3 5TOH BepIIMHEI, WIH YTO OHO BXOIHT
B Heé. BepmmmHa 1ie obAzaTenbHO A0JBKHA OBITH COeHHEeHA
pébpamMu ¢ ApyramMm BepumHamu. Bepuuny, u3 xoropoii
He BLIXOAHUT HH 00HO pedpo, HA3LIBAIOT H3OWIHPOBAHHOM.

Kaxpas sepmana B rpade gonxaa OGLITh ABHO OTMEe-
yena. Ha pucyHke pébpa moryr nepecekatbcsi, HO TOY-
Ka IepecedeHHsA He HABIAeTcA BeplmHuHO| rpada. Iro
KaK JBé HHUTKH: OJHa NepeceKaeT JApPYyryio, HO Yy3ejlkKa
B TO4YKe IepecedeHus Her (puc. 9).

B rpade BadHBI TOJNBKO CaMH BepPIIMHLI W CBA3H
MeXJy HHMH; B3aHMHOE PpPACHOJIOKeHHe BepHIHH He
BaxkHo. Moxno npeacrasnsars cebe rpad xKaxk nyrosu-
Ibl, COEAHHEHHLIE JUITHHHBIMH HATKaMH. [lyroeumsr
MOKHO ABHraTh KAk YrofHO, JHIIL OBl HATKH He pBa-
auck. Hanpumep, Ha pucyHKax 9 m 10 nokasaHbl aBa
rpada, noaydeHHbIe APYTI M3 Apyra <JABHXKEHHEM Bep-
mmH». [IpoBepbre, Wro BepmmHbl B obomx rpadax csa-
saHbl oauHAKOBU. Takme rpadsl Mbl OyaeM CUHTATE
OMHAKOBBIMH.

Ecan BepmmH # pébep MHOIo, onpefesinTbh, OJHHAKO-
Bbl JJH Tpa(dgsl Ha pasHBIX PHCYHKAaxX, HENpOCTO.

Bepmmuna

Haonuposansas
BEPIIHHA

Pucynok 9. Kak yctpoen rpad

PucyHok 10

® Ecnu B nByx rpacdax BepluMHbl CBA3aHbl pébpamwn B OQHOM KU TOM Xe nopsgke, To
oOWH rpad MOXHO MNONY4YWTh W3 APYroro, Nepensdras BeplluvHbl. Takue rpadbl Mbl

CHyuTaeMm 0AWMHAKOBbIMMK.

IMMPUMEP 1. Ha pucyakax 11 u 12 nzodpaxensl oguHaAKOBEIe rpadbl HJAM pasiHaHBIe?
H B ToM, u B gapyrom rpade pébpa ogau u Te xe: AB, BiK, BE, B3, BJl, III', JKE u I'3.
Ham YAanochk MNOKaA3aTh, 4YTO BEPIIHHBI B 3THX ABYVX rpachnx CEA3ZAHL OJIHHAKOBO. 3Hua-

YUT, rpadsl OAHIAKOBLIL.

I'pad vHa pucyuxke 12 ypobuee. BujgHo, 4TO OH COCTOMT M3 ABVX He CBASAHHBIX 4YacTeil.

FPA®bI

3
- r
it
A
B
PucyHnok 12
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@ HyxHo crapatecsi u3obpaxate rpadbl kak MOXHO npouwe um scHee. Ecnu ¢ nepsoro
pa3za He nony4YMnocs, nydwe nepepwucosate rpad B Gonee yaobHom Buae.

IIPUMEP 2. B apxumenare mecTh OCTPOBOB W INECTh MOCTOB: MOCT MeXXAV OCTPOBAMH
Anvak 1 Banu, mocT Mexay ocrpoBamu Anvak u Bupo, memxay ocrpoBamu Banm m Bupgo,
mexay ocrposaMd Exute m Tayry, mexay Bamm m Dkemun m mexay Bugo n kemn.
MoxkHO JH N0 MocTaM nepeita ¢ ocrposa Axyaxka Ha octpos layry?

IlocTpoum rpad. Ocrposa uzobpasum BepHIMHAMH, A4 MOCThI — pébpamu. Ecim mapuco-
BaTh rpagd noaxoaaumum obpazom (puc. 13), To oTBer OvUeBHJEH: HeJlb3dH.

B
E

PucyHok 13

IIPHUMEP 3. lIpa uépHsix u aBa OenbIX KOHS CTOAT B yriax LIAXMATHOH jJocku 3 x 3,
yépHbIe BBepxXy, a Oensie BHH3Y (pmc. 14). MoskHOo aH, HmepeaBHras HMX M0 MAXMATHBIM
IMpPAaBHJIAM, IMOCTABUTL OesibIX KOHeH B JBA HNPOTHBONOJOMKHBIX yIJia, a 4€pPHBIX — B JABa
APYIruX NpPOTPBONOJOMKHBIX yriaa (puc. 15)7?

Pemenne. OGo3auum noasAs maxmaTHod aockn 3 X 3 OGykBamu (pue. 16) m nmocrpoum
rpad urpel. Ilons usobpazum sepmuHaMu. Ecin U3 0JHOrO mnojs X0A0M KOHA MOJKHO I0O-
HaCTh B ApPyrue 1oJie, TO COOTBETCTBYIOLHE BepliuHbl cBsikeMm pebpom. Konm msobpaxensl
PAAOM C TEMH BEePIIWHAMH, B KOTOPBIX OHH HaXoAATcA B Hadame (puc. 17).

Bomopoc Telepb CTOHT HHAYe: MOKHO JIH HepeJBHHYTh KOHeH BAoab pébep rpada U3 mo-
noxenusa «Craprs B nomoxkenwe «@Puuums» (puc. 18)?7 Ha crapre asa Gennix KoHA psajaom,
H [IBa 4YEpPHBLIX TOKe pAJOM; a Ha (pHHHIIEe OBeTa KoHel depeayviorca. Yrobsl npoiitH ot
crapra K ¢HHHIIY, B KaKOH-TO MOMEHT NPHAETCA NOCTABHTL 0eJIOr0 H 4YEpPHOro KOHA Ha
OAHO H TO ¥Ke nojae, a aTo He pﬂEpBlﬂBET‘CH MaAaxXMATHRIMHA HpBBHJIaMH.

Oteer: Henbas.
A A

"\

A5 1

2 AR AR
Cra DpnHm
Pucynok 14 Pucynok 15 PucyHok 16

B
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Crapr

Pucynok 17

DpEmm

PucyHok 18

Kak BmamTe, mMHOrAa rpadbl MO3BOJIAKT O4eHB MPOCTO PellaTh AOBOJBHO XHTpPhLIE W He-

o0bMHBIE 3aa4H.

@ Bonpochi

1 BcnomuuTe, rae Bam BCTpeyvanucs rpadsl.

2 Kak Ha3mBaKTCA NWUHWKM, CBA3LIBAKOLUME BepLUMHbI rpada?
3 Kak moxiio npoBepuTb, OAWHAKOBLI ABa rpada wnu Het?

@ 3apaun

116 Ha pucyuke 19 mzobpaskens rpadsi. CKOIBKO YV KaA0ro ua HUX pébep; BepmumH;

H30/THPOBAHHBIX BepIIHH?

117 Opumaxossl au rpadel, nsobpaskénubie Ha pucynke 207
118 Hapncyiite Tpn pasubIX rpada, B KAMJAOM M3 KOTOPDHIX 3 BepIIHHEL.

. NYE

6) 6)

. o

-

PucyHok 19

119 Hapmucyiite "erTsipe pasHbsix rpada, B KamaoMm
H3 KOTOPBIX 4 BepIIHHEI.

120 Ha pucynxe 21 usobpamén rpad. C momoumsio
JABUKEHHA BepIIHH H3o0pasHTe 3TOT Trpad TakK,
yToOLl pébpa He NepeceKajHch BO BHYTPEHHHX
To4yKax (mosydartcsa ABa OJMHAKOBBIX rpada).

FrPA®bI

Ny

Pucynok 20

PucyHox 21

E———
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121 Kasawii denepansusiii okpyr Poccmiickoii ®esepamun o6beANHAST HECKONBKO pe-
THOHOB, Hanmpumep obaacreil wam pecnybsamk. MokHO nocTpouThs rpad cMekHO-
crH, H3obpaxkas pernoHsl BepmuHaAMH. [/|Be BepmmHBI cBAsaHsl peGpom, ecam co-
OTBETCTBYIOI[HE PEerMoHbl MMEKT YYacTOK cyXomyTHoil rpanunsl. Ha pucynxkax 22
H 23 unaobpaykensl Kaptel [lansHeBoctounoro (puc. 22) m llpusomkekoro (puc. 23)
(egepaibHBIX OKPYTOB.

b

CANATTHHCKAR *
ORIACTE

EBPERCKAS
ABT. OBJACTh

Pucyrok 22

PECNYRIHKA
MAPHHA 21

&
YAMYPTUKAH
PECIYBIHKA

PECNYBIHKA
MOPIOBHSA

YYBAUICKAS
PECIYBIMKA ~
YYBAIINSA
YIBAHOBCKAS
OBJACTh
Pucynox 23



IloeTpodiTe rpath cMeRHOCTH PErHOHOB:

a) nna JIBDO; 6) ana IIPO.

Ecrs nm B rpade msonmpoBaHHas BepiimHa?

CrteneHb BepLUUHDbI

IIPHMEP 1. Opmoxnaccamkn Anpapeit, Bopmce,
Bagum, I'puropmii, J{murtpnrit m Esremmit yerpon-
JH TYPHHP N0 FACTOJBHOMY TEHHHCY W PellniH
Hrpars Kamablilt ¢ kamaeiM. TypHHMp emé He 3a-
korHueH. PéGpa roada (puc. 24) nokassiBaioT, KTro

¢ KeM CBITPANT K 3TOMY MOMEHTY.

Boakrme Bcex mnaptuii cwmrpamn  Epremmit
" I'puropmit — nmo Tpm mapruu. Bagmm moxka He
ceIl'pasl HH oOjHOM mnapTum, a A#xzapei, DBopuc
u JImurpuit ceirpasd no ase. ModHO CKasaTb,
4yT0 B rpade Ha pucyHke 24 creneHs sepminibl B
paBHa 0, cremerm BepmmmE A, B, ]| paBam 2,

a creneHn Bepmud I' 1 E pasusr 3.

A B

E *B
a r

PucyHok 24

Crenenb BepwmnHsl B rpade — 3T0 KONMYECTBO MCXOAAWMX M3 Heé pébep. UHorpa
CTeNneHb BeplUMHbLI HA3LIBAKT BANMEHTHOCTLIO BEpPLUMHBI.

Hnorpa OPpHXOAHTCHA paccCMaATPHBATH

¢ TeTaéi, To ecrr pedpoM, KOTOpoe HCXOMHUT H3
BEPLIMHBI H BXO[MT B He€ Ke, TO ecTh COeJHHSAET
sepumHy camy ¢ coboit. Ilpu nopcuére crenesnn
BeplIHMHLI Takoe pebpo cumTaerca asaxkasl. Ha
pucyake 25 monasanm rpad c mernéii. Cremensn

BepminHbl C paBHa 4.

B n. 18 Bel yaHanm, Kak JAOKasaTh, 4YTO JBA
rpada OAMHAKOB.I: HYKHO MMOKA3ATh, YTO B HHX
OOpOBHY BepmHF H pébpa B ogmom rpade coegu-

HAIOT BEPIIHHBI ‘TAK K€, KaK B JPYroM.

A ecan He noavuaerca? SHAYHT JH ITO, YTO
rpadsl He oamHLKozkie? Me:koer SeiTn, ML mpe-
CTO He CYMeJH HailTH DnoaXoasfllee COOTBEeT-
creue? Jlokasarb, uro aBa rpada He ABAAIOTCH
OMMHAKOBBIMH, YACTO MOKHO, MOACYHTHIBAA CTe-

IIeHH BEPIIHH.

INPUMEP 2. Ha pucynke 26 naBa rpada.
B Hux no 4 BepmmHbel B no 3 pebpa. Ho arm
rpadbl He OAMHAKOBBI: Ha pucyHke 26, a ects
BEpIIHMHA CTeNeHH 3, a Ha pucyHke 26, 6 Takoi

BEPIIHHEBI HET.

FPA®bI

Pucynok 25. Npad c netnen
B BepwuHe C

a) 6)
Pucynok 26

p———-us]
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Ecnu B aByx rpadax noposBHy BeplwMH v nNoposHy pébep, To Takme rpadpwl He obasa-
TENBHO OfIMHAKOBbI.

Y gaxkporo pebpa JaBa KOHIla, IO3TOMY CYMMAa CTelleHeil BceX BepPIIMH B JiBa pasa 00Jb-
me umcena pébep, To ecTh uéTHOe uHeao. MBI fokasajim TeopeMy O cyMMme cTeneHeid Bcex
BEPIINH,

(D Teopema o cymme creneHeil sepwwuH. B nob6om rpade cymma crenexein scex
BEPLUUH ABNAETCHA YETHLIM YUCNOM.

IIPUMEP 3. (3apaua o pykonokatuax.) Bo Bpemsa BCTpeuH HEKOTOpPbIE VYACTHHKH IIO-
swanu pyku gpyraM. Jlokakure, 4TO0 KOAMUECTBO VUACTHHKOB, CHEJABUIMX HEYEMMHOE MHCIO
PVKOMOMKATHIT, YéMHO.

Pemenne. [IpeacraBsum cebe rpad pykonomxatuii: Kamaoro ydacruuka obosHaumm Bep-
IIHHOM, a TeXx, KTO IOMKaJA APYr APYrY PYKH, coeJlHHHM pebpoM.

Ilyckaii BC BeTpede Y4YACTBOBAJIO N YeJIOBEK, KOTOPhIE IIOMKAJMH PYKH JAPYIrHM 4YéTHOe
qHCc0 pas, ¥ k 4esoBeK, KOTOpEIe CAeNAJH HedéTHoe umcao pykonoxkarmii., Torma B rpadge
OKA3LIBAETCH POBHO N BepUIHH YEéTHOH CcTeneHd W kB BepmiHH HeuérHo#il crenend. Ha pm-
cyHke 27 MBI cXeMATHYECKH MOKA3aJH BEepPIIMHBI YETHOH M HEYETHOH cTeneHedl pasHbIMH
LBETAMHM H NGANHCANH CTeNeHb OKOJO KayKJ0H BepIIHHBI.

KpacHbleé BeplMHbI UMEIOT YETHLIE CTENEeHW, a CUHUE BEepLUMHbI UMEIOT HEYETHLIE CTEerneHu.
CoeavHuts «06pbiBkn» pébep Tak, 4yTobbl nonyyuncsa rpad, HEBO3MOXHO, NOCKONbKY CyMma
cTeneHen Ha aTOM PUCYHKEe HedyeéTHas

PucyHok 27
—
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CymMa cTeneHeil y n BepIIHH YETHOH CTeNeHH YETHAA, NOTOMY YTO YETHHE BCe cJia-
raeMmbie.

Ipegnonosxum, uro umeno k Heuérnoe. Torma cymMma creneneit oTux k BepHIHH TaKiKe
He4YETHA, MOCKOJBKY 9T0 CyMMa HEYEéTHOrO YHCJA HEeYETHRIX CJAraeMbIX.

3HauuT, 00MAA CyMMAa CTelneHell BCEX BepIIHH rpa@a OYAeT He4eTHoH (YéTHOe YHCJIo
ILUTIOC HEeYE€THOe). A 3TO HEeBO3MOMKHO — Mbl 3HaeM, 4To B Jwbom rpade cymMma creneHeil
BEepPUIMH 4ETHAaA.

3asaua 0 PYKONOMATHAX NPHBOAMT HAC K cjeAyionieMy oblieMy yTBep:KAeHHIO.

Qs

B niobov rpade konu4ecTBo BepLUMH HEYETHOW CTeneHn YETHO.

@ Bonpocsl

1 Y710 1aKkoe crenedHb BepwuHbl rpada?
2 MoxeT ni cTeneHe BeplnHbl paBHATbCA 07
3 Chopmynupyitte TeopemMy 0 CYMME CTENeHen BepluunH.

4 Cywecteyetr nu rpad, 8 KOTOPOM TONbLKO 3 BEpPLUMHLI CO cTenedsmu 1, 2 u 2?7 MNpwr-
BeauTe npumep takoro rpada unu o6LACHUTE, NOYEMY TAKOID HE MOXeT BbiTb.

@ 3apaun

122 Ha pucyske 13 (c. 80) nzobpaxkén rpacd. Haiiamre crenens BepuIMHBL:
a) A; 6) B.

123 Ha pucyskax 19, a u 19, 6 (c. 81) nzobpakensl rpadsi. CKOJBKO y KAKAOr0 U3
HUX BepmuH crenedn 0, crenenn 1 m cremenn 27

124 Hapwucyiite kakoii-niu6o rpad, B Koropom 5 BepmuH co crenenamu 1, 2, 2, 3, 3.

125 Ilpuaymaiite m mapueyiiTe JBa HEOAWHAKOBBIX rpada, B KaXKJAOM M3 KOTOPHIX
6 Bepmmu co crememamu 1, 1, 2, 2, 3, 3.

126 Moxer nm xKonuuecTBO BepIMH HeuéTHOH crenenn B KakoM-HuOyas rpade pas-
HATHCA:

a) 0; 6) 1; B) 2; r) 3; n) 4?

127 Ha rondepenumuo cobpanuck yuénsie. Morno nm okasaThes Tak, YTO NATEpPO H3
HHX 3HAKOMBI POBHO C TpeMs [APYTIHMH, & BCe OCTAJIbHble MMEIT POBHO YeTBephIX
BHAKOMBIX cDeau cnfnasrunxca?

128 Npugymaiite u mapucyiite 3 HEOAMHAKOBLIX rpada, B KAKJOM H3 KOTOPHIX IO
6 pédep. Haiigure cyMmMy cTemeHeil BceX BepPIIMH Ka)KAOT0 M3 9THX rpados.

129 Nokaskure, uTOo cyMMa cTemeHeil Bcex BepmmHH rpada BaBoe Goabme upcnaa pébep
B 3TOM rpade.

130 B mexkoropom rpade 6 BepmMH, CTENEHM KOTOPBIX PABHBI:

a) 2, 2, 3, 3, 4, 4;
6)o0, 1, 2, 2, 3, 4.
Cronsko Bcero pébep B stom rpade?
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Myt B rpade. Cea3Hbie rpadbl

Uenn v uMknsi

Ipegnonospm, uro r "AekoTonoM IMade MOKAO mo néApaM «unoiiTis w3 pepurEasl A
B BepmmHAY B, TO €cTh CYImECTBYeT MOoCaeA0BATEeILHOCTE pébep, cOeAMHAIONIAX BepIIAHLT A
u B. Takyo nocnejoBaTelbHOCTh HA3LIBAIOT NMYyTEM M3 BepliMHbLI A B Bepumuay B.

B rpade, rokazsanaom Ha pucyHEKe 28, ecTh HECKOJIBKO NyTeill H3 BeplIHHBI A B BepluH-

"y B.

F E

Pucyxok 28

Hanpumep. ects nyrh, coctosammii ua peédbep AC m CB. I9roT nyTh MOKHO 0003HAYHUTH
Tpemsa OykBamu — ACB. Ecrp Gonee anunabiii noyre ADFEB. Moxuo npuaymares bosee
CJIOKHBIH NYTh, KOTOPLIH 3ACTABHT HAC HEMHOIO <«NOKpPY:XHTB», — ADCADCB.

B nyrax ACB u ADFEB sepmuansl He nopropsaiorca. TakHe NyTH HAGLIBAIOT NMPOCTRIMH
nyTaMH wian uenamH. [Iyre ADCADCB uaér «no Kpyrys, NpOXoAs ABa:K/Abl Uepe3 BepliH-
He1 A, D n C.

Llens (npocTtoi nyTe) — 3T0 NyTs B rpade W3 OAHOW BepiluvHbl B APYrylo, B KOTO-
POM BEpPLIMHBLI W pEGpa He NOBTOPAIOTCA.

@ Ecnu rpad cocTouT M3 OAHOW-EAMHCTBEHHOW LUEenu, TO Takoi rpad Takxe HasbiBaloT

Uenbio.
Mpad Ges pébep, COCTOALMA N3 EAMHCTBEHHON BEPLUMHBLI, TAKXE CHYWTAIOT LEenbIo.

Huorza po3nukaeT HeoOXOAHMOCTH BBIITH M3 BepPIIMHLI H BepHyThcA B Heeé xe. Taxnme
BO3BBpAIIAIONIIecAd B HAYAJLHYIO TOYKY NYTH HA3LIBAIOT IHKJIAMH.

Uukn B rpadpe — 3T0 3aMKHYTBIA NYTL, Y KOTOPOrD HAYaN0 W KOHeW 8 OOHOW Bep-
wuHe, a pébpa n NPOMEXYTO4YHbIE BEPLUMHLI HE NOBTOPSAIOTCS.

I[Ipocreitmuh nkJd — uLewd, KoTupan couCrodr ds OuaHOM Bepilidnbi @ OAHOMNU pelpa
(cm. puc. 25).

HauvanepHoil BepIIMHON IHKIA MOMKHO cYHTATH Jiob6yio BepmmHy. I'pad Ha pucyHke 28
umeerT mHET ADCA. Dror ke marn MoxkHO ob6osHaunts DCAD, wma CADC, mam npocTo
ADC, gag Mbl 00b19HO 0DO3HAYAEM TPEYroNBHHKH B reomerpud. B srom rpade ectsh emeé
uukn DCBEF. Haiigure emé oMH IMKJ B 5TOM ke rpade.

@ Ecnun rpad cocTtouT W3 OAHOMO-eAMHCTBEHHOIO UWkNa, TO Takon rpad Takke
HA3bIBAIOT LMKNOM.

=
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CeasHbie rpadsi

@ Mpad HasbiBaeTCs CBA3HBLIM, ecnu ase nobble BepwMHbl B 3TOM rpade coepuHeHbl
nyTém.

Ha pucynke 29 nokasanbl aBa rpaga — clieBa CBA3HBIH, a COpaBa — HECBA3HLIA, KO-
TOPBbIM MOJKHO NpEJCTABHTL KAK ABA OTAEJbHBIX CBASHBIX rpada.

a) CeasHblid rpad 6) Hecsaauwid rpad
PucyHok 29

® Bonpochi

1 Ceoumun cnosamu o6BLACHUTE, 4YTO Takoe nyTb B rpade.

2 OOGbSAcHUTE, YTO Takoe uenb.

3 MoxeTt n4 B uenu pébep ObiTb Gonblue, Yem BepLurH?

4 O6bACHUTE, YTO Takoe LMKN.

5 Moxet nu B uukne pébep ObiTe MEHbLUE, YeM BepLuMH?
6 Kakoi rpacd Ha3wiBalOT CBA3HbLIM?

@ 3apauw

131 Ecrs sm B rpade, usobpaxkénsom Ha pucyHke 30, nyrs:

a) us Bepmuuabl A B Bepmmny C; 0) s BepmuEsl B B Bepumny F?
CBA3HLIH a1 oTO rpad?

c D E
B c / F
E d
A p E
A F B
Pucywnok 30 Pucynok 31

132 Paccmorpure rpad ma pucynxe 31. Banummure kakue-aubyabL TpH NenH, Beayuue
M3 BepmIHHBI A B BepmiHHY B.

133 Haiigure Ha pucynke 31 Tpu pasHBIX IHKJA.
134 Paccmorpure pucyHoK 32 M BEIMAMIATe HOMepa TpadoB, KOTOPHIe ABISIOTCA:
a) mensMH; 6) nuxkaamm; B) HeCBA3HLIMH rpadamMu.
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135
136

137

138

139

140

Q) ®
< -
Pucyriok 32

Yraszure, Kakue rpadel Ha pUcyHKe 32 cogepikaT IHKJ.

HNazobnasnre Kakoi-aubyaes rpadg, y KoToporo:

a) Tp4 HUEJAA AaHH 3, 4 U 5;

6) ABa UMKJa AMUHBLI 4 ¥ OAHH IMKJ AJHUHBLI 6.

Haobpasure asa rpada ¢ WecTbI0 BepIIMHAMHM CTelleHM 2: OAMH CBASHLINA, a Apy-
roit —— Her.

B mepesne 9 gomon. Cocemgnumu OyjaeM CUHTATL VIACTKH, YV KOTOPBRIX €CTh obI{Hit
aabop. HMssectHo, wro y Ilerpa cocemn Heam w Anron, Makcum cocen Hsamy
u Ceprewo, Bakrop — JImarpuio m Haxnate, a TaKKe 1O CcoCelcTBY KHABYT EBre-
Huil ¢ Hukwnroii, Usan ¢ Cepreem, Eprennii ¢ JImurpuem u Cepreit ¢ AHTOHOM
u Gorsme coceneil B gepesHe Her. Moxker nu Ilérp, nepenesasa udepes 3abopskl co-
CelHNX YYACTKOB, mpoOpaThes HA yuacToK K Hukwure?

B ConHeunoli cHcTeMe BBeJleHO KocMmMHueckoe coobmenme. Kopabam ocymecTeiasior
peiicel B 00e CTOPOHBI MO CHAEAYIOUIHM MAapPIIPYTAM:

3emna — Mepxkypuii, Mapc — Benepa, ¥pan — Henrya, Mapc — Mepkypuii,
IOmurep — Ilnyron, Mepkypuii — Benepa, Henryn — Carypn, Carypa — IOnu-
rep, Ilayron — Vpan.

Mossao au gobparsca ¢ 3emuan jgo Ilayrona?

Apxunenar YuciaoBoi cocToHT M3 9 OCTPOBOB, ¥ KOTOPHIX BMECTO HA3BAHHI HOMeE-
pa or 1 go 9. Memay ABYMsI OCTPOBAMH €CTh MAPOMHAS TepenpaBa TOTAA M TOMb-
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KO Torpga, KOrja cymMmma HOMEPOB 3THX OCTPOBOE JIeJIHTCHA HA 3. MoxHo Jm nepe-

OpaTeca Ha mapoMax ¢ OCTpPOBa 3 Ha ocTpoB 47

Vrazanue. IlocTpoitre rpag. BepummHbI-0oCTpoBa coeffHHHATe pédpaMHB-nepenpaBaMu.
141 Mosxkno nm BeIIHCATH B pAJ HaTypadbHble uucaa or 1 g0 9 rtak, urobsl cymma

A1006bIX IBYX, CTOAILMX pAZOM, Aejaniachk Ha 5 mim Ha 127

Vrasanue. Iocrpoiire rpad, coegnHHB pédpaMH 4YHCIA, KOTOPBIE MOIYT CTOATH

pAagoM. BareM HalAHTe KaKyO-HAOYAL Henk B sToM rpade, NpPOXOAALIYIO Hepes

Bce pébpa.

E 3apadya o KéHurcoeprckmx mocrax,
3ANEPOBLI NYTU U 3NnepoBbl rpadbl

IlpeacraBum cebe, 4TO MBI HE pHCYEM KaKoii-TO CBA3HBIN rpad KapaHaamom, a BbIKJA-
ALIBAEM € MNOMOU(LK) HHTKH, HAYAB ¢ Kakoii-ro BepmuHbl. [IpomMeskyrounbie BepUIMHBI MbI
«TTpOXOAHM#» HACKBO3b: HHTKA BXOJHT B BePINIHHY W BHRIXOAHT H3 HEé. an ITOM K CTene-
HH BepmMHEI aobasaserca umchao 2. 3HaumT, Jwobad npoMexRyrouHas pBepmuHa Oyner

HMETh YETHYIO crenedb. MCKIWYeHHe MOrYyT COCTABJATH TOJBKO JB€ BEepPIIMHbBI — HAYANb-
Hasd H KoHeuHasi. Ecnm oHM pasinHueabl, TO HX CTeNeHHM HeYE€THHI (OJHH KOHEI] HUTKH B Ha-
9aJibHON BepHIHBEE, a APYroil — B KOHEWYHOI).

Ilonyuaerca, WTo ecnM B CBA3HOM rpade Goaslle yem JBe BepIIMHBI ¢ HEYETHOI cTene-
HBIO, TO TakOH rpad OAHOH HUTKON HE BLLIOKHTH.

Ha pucynre 33 noxasausl Tpu rpacda us apTox. [lepsbie ABa yaaioch BBUIOKHTH OLHOM
HHUTKOH, a Tpetni — Her. [lorpebopanock ABe HUTKH.

@ Qinepou rpad — 3t0 rpad, B KOTOPOM CYLIECTBYET 3MNEPOB NYyThb, TO €CTb MNyTh,
npoxoasLuuii POBHO OAWH pa3 no kaxaomy pebpy.

Havano Hauano 1 agech e KoHer Hawano cusell HurKn
Konen

Hauano
3enéHON HITHKE
a) Npad w3 ogHoM 6) Npad w3 opHoK 8) B rpade yetsipe BepLUnHbI
HUTKW. [lBe BepLUMHbBI HUTKK. Havano v xo- C HEYETHOW CTEMNEeHbIO.
C He4Y&THbiMK cTene- Hel, HUTKK COBNaaaioT. Takon rpad MOXHO BbUIOXWTb
HAMM Bce BeplwMHB MMEKT TONBKO OBYMA HUTKAMM
YETHYIO CTEerneHb
PucyHok 33

—
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Taxum obpasom, rpacdsr Ha pucyakax 33, a u 33, 6 sitnepossl, a rpadp Ha pucyHKe 33, @8
He ABJHETCHA 3il1epoBbIM.

Hazpauune «diisiepoes» obwsacHuTe Jerko. Ilo cyrn,
MBI JOKA3aJ# TeopeMy, KOTOPYIO 3a0Jro A0 HAC AOKa-
san Jleomapa Oizep!, pemas S3HAMEHHTYIO 3agaqy
o cemn Kénurcbeprckux mocrax.

B crapumaHoM ropone KénurcGepre (apiHe Kanpaus-
rpag) cembs MocToB uepea peky llpeross, KoTopyio BO
BpeMeHa Jiurepa HaseBaam [Iperens (puc. 34). Ilpes-
HAA TOPOACKAA JIereHja IJIacHJa, 4TO TOT, KTO CyMeer
oboiiTH Bechk TOpOJA, POBHO Ho pasdy moOBIBAB HA KayK-
OOM H3 ceMH MocTOoB, obperér cuactee m GorarcTeo.
KT0 TOARKO HH NOBITAJICA 3TO caenaTk, HO HHKOMY He
VAaBaJoCh. Neowapp 3iinep

@)

o. KHAHIIXO® 7 o. JJOM3EE

* . g

|
® S

PucyHok 34

Jleonapa 2iinep Aokazas, 4To NPOHTH 0 KAXKJAOMY H3 CeMH MOCTOR POBHO OJIHH pa3s
HEBO3MOMKHO, OTKyAa Obl NMYTHHK HH HauYWHANA cBoH myTh. Ha camom gene Jimep penrma
Goaee obmyio 3ajauy, AOKA3aB CJAEAVIONIYIO TEOpPEMY.

@ Teopema. Ecnun 8 rpade cywecTeyer nyTbh, NPOXoasumia yepe3 Bce pébpa posHO No
OfHOMY pasy, To B artom rpade He Gonblue ABYyX BEpPLUMH HEYETHOW CTeneHn.

9Ty TeopeMy MbI ViKe JIOKA3AJIH PACCYKAeHHeM O BbIKJankl-
BAHWMW Tpada ¢ MoMoIbLId HATKH. BepHo m ofpaTHoe yrBep:x-
AeHHe: ecJH 3 rpade He OoJiblle JABYX BepIIHH HEYETHOH cTe-
IeHH, TO B 3TOM rpage CylUlecTBYET NyTh, NPOXOAAIHH uYepes
Bce pébpa porro care paz. Ocraspm oTo yreepxxaente fes qo-
KABATE/IbLCTBA.

Tenmeps MBI TOMe MOKEM PelINTEH 3a4a49y O MOCTAX. YUACTKH
cymn w3o0pazvM BepIIAHAMH, MOCTHI — pébpamu rpada
(puc. 35). IMoemorpuTe emé pas Ha miIaH ropoga u ybegurecs,
4TO MOCTbI HA rpade nokasaHbl BepHO. PucyHok 35

1 Jleonapa Jitnep — penuxwnii maremarnk. iinep pogunca B [seiinapun B 1707 r. B 1727 r. iinep
npuexan 8 Caurr-Ilerep6ypr. Brnajy Diinepa 8 MUpPOBYIO MATEMATHKY orpomen u Heouenum. B Poe-
cHH Jiinep NPHHUMAN YIACTHE B CO3JaHHH YHHBepcHTeTa npu IleTepbyprekoit akageMun HayK, MHCAT
yuebuuKky, Boarnapaan paGoTy mo coagaHMIo nepporo reorpadmuecxoro atnaca Pocemm.

=)
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B monyumBmmemcs rpade Bce WeThIpe BePUIHHBI HMEIOT HEeUETHYIO CTeleHb: BepIIHHBI A,
B u I' umeor creneds 3, a BepminHa B — cremens 5. 3Haumrt, oboiiTH Takoil rpad siine-
POBBIM NYTEM HEBO3MOMKHO.

® Bonpocesi

1 Y710 Takor aUNepoB NyTb KU Kakue rpadbl HA3LIBAIOT IUNEPOBLIMU?
2 MoxeTt nv annepos rpad ObiTb HECBA3HLIM?

3 MoxeTt ni1 8 annepoeoM rpade He ObiTh BEPLIMH HEeY4EeTHOW cTtenedn? Moxetr nu BbiTh

TONLKO OAHa BEplUMHA HEYETHOW CTENeHWu, ABe BEepPLUMHbLI HEYETHOW CTENeHW; TPU UK
Gonbwe?

@ 3apauv

142 Kakumu nudpamu sa pucyake 36 obosHauens! sitneposst rpadsi?

i \t@)

® ®

PucyHok 36

143 Kakumu undpamu Ha pucyake 37 obosHaueHbl 2iepoBbl rpadbi?
@® @
® @
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144 He orpeiBas kapanjama or GyMars W He NPOBOAA OAHY JHHHIO ABAXKALI, HADH-
cyiiTe durypsl, usobpaxéHHble HA pHCYHKe 38.

a) OTkpbiTbiA KOHBEPT 6) Ksapparsl Jisitonca Kspponna

PucyHok 38

145 Ilpuaymaiite cnocob obeectn durypy, uzobpasénHyo Ha pucyHke 39, ogHMM poc-
yepkoM (He OTpbIBaA Kapamjama or GyMard M He NMPOBOASA OAHY JHHMIO ABAMKIBI).

a) 6)
PucyHok 39
146 Ilare yuacTKOB OTAeNeHBl APYr or Apyra sabopamm (cM. niaan Ha puc. 40). Moxk-

HO JM noObIBaTh HA KAKAOM YYACTKE, HO NMPH 9TOM MepeieaTh Yepes KaKablil 3a-
6op rosHO oxuH pas?

Pucynok 40. Yyactku v 3a6opbi

147 B HUsympyasom ropoge mects niaomazeii. Kaxaaa miomaas coejuHeHA YIHIIAMH POB-
HO ¢ TpeM#a APYyrEMH ILtomagami. Hukaxme ase yaHMisl B ropojie Hé MepPeceKalOTC .
a) Haueprure Bosmomusiit mnan Maympyauoro ropopa.

6) MokHO JH YCTPOHMTE SKCKYPCHIO MO Bcem yiaunaMm u muomagam HWaympyasoro
ropoia, He NMPOXOAA HH 0 OAHOWH YJIHIE ABAMKIALI?



Jlormyeckue

YyTBEPXKAEHS W
BbiCKa3biBaHUS

Mbl BCE BpemMs UMeeM Oeno C yTBepXAEeHUSMW.
MNpo HekoTopble MOXHO CKa3aTb, 4YTO OHW MC-
TUHHbIE, NP0 ApyrMeé — 4YTO OHW JIOXHbIE.
Becrpeyalorcs yTBEpXKAEHWUA, B KOTOPbLIX Mbl CO-
MHEBaeMCsi WM BOCNPUHUMAEM UWX Kak LUYTKY.
Jloboe paccyxaeHue, KOTopoe NpPoBOAUT Heno-
BEK, fIBNSETCA MNOCNenoBaTtenbHOCTbIO UM KOM-
OGuHaumnen yTBepxXaeHuin, KOTopbie cneayloT apyr
U3 apyra wiuM u3 Apyrux yreepxzaeHuwin. Pa3so-
6patbCs B TOM, Kak A0MKHO ObiTb YCTPOEHO
BEPHOE paccyxaeHue, Hanpumep aokasartenbcr-
BO Teopembl, nomoraer noruka. Jlormka — pas-
nen  mareMartuky,  U3yHalownin - yTBEepPXAEHUS
U TO, KaKk OHM CBRi3aHbl Mexay coboM.

22 YTBEepXaeHua v BbiCKa3biBaHUA
23 OTrpuuanue
24 YcnoBHble yTBEepXAaeHus

25 OOpartHble U paBHOCWUIIbHbIE
yTeepxaeHusa. NpuaHakm
n ceoncrea. HeobOxogumsbie
M AOCTaTO4HbIE YCNOBUSA

26" [lMpboTURONONOXHLIE

yTBEepXAeHUSA.
Aoka3saTtenbCTBO OT NPOTUBHOIrO



YTBep)KJJ,eHMﬂ N BbiICKa3blBEAHUA

C pgeTckHX JieT Mbl YUMMCS OTIMYaTh NpaBAy OT JoKH. Mbl XOTMM HMeTh pasyMHbIe
OpeACTARIEHHA C0 CXDYXAMIIeM MIp2, £ Arf 2TOr9 HANO [ONE3CBATSCH DPABAMEOH #H-
dopmanmeii. OgHaKo MHOrZA OAHOIO JAPABOrO CMBICJIA MOJKET He XBATHTH AIA TOro, YTobnI
MOHATH HIH OOBACHATH, MOYEMY TO WJIH HHOE YTBEDKAeHHe WCTHHHO HIH JoKHO. HyKHBI
OPAaBHJIA PACCYKIAEHUil, KOTOpbIe MO3BOJIAIOT M3 BEPHBLIX YTBEPXKAEHHH NOJYYATH ApPyrue
BepHBIE YTBeP/KIeHHA.

Becerna s MBI MOJKeM CKas3aTh, MCTHHHO YTBEp)KIeHHEe HIH Her?

IIPUMEP 1. O gakux ¥M3 3THX YTBEP:KAEHHH MOXKHO CKA3aTh, MCTHHHBI OHH HJIH HeT?

a) «5-5 = 25».
6) «Yepes TOUKY HA IJIOCKOCTH MOJKHO IPOBECTH NPAMYIO, NEPHEHAMKYJIAPHYIO APYroi

OpPAMO» .
B) «CymecTeyer Takoe uncao b, uro b+ 1 =5b — 1».
r) «Ms1 — monoans!»

n) «28 man 2017 roma cocrosijica NMepBbLIH NoaéT poccHiickoro caMmonéra MC-21».

e) «¥YTBepaleHHe, KOTOpOe Bbl celivuac uuTaere, JIOMHO».

IlepBrie gea yTBep)KAEHHSA HCTHHHBI, A TpPeThe — JOKHO, H 9TO He BEIBLIBAET COMHEe-
Huit. TpyaHo 4To-TO cKasaTs Hpo yTBepxkAeHHe r). Ecaum yTOYHHTB, KTO TAKHE «MbI»
H KOro CjJeAyeT CYHTATH MOJOANAMH, TO MOMKHO OyaeT pellnTb, MCTHHHO 3TO VTBepkKie-
HHE HJIHM HeT.

Vreepkaenue ) derko nmpoBepHTh. OHO MCTHHHO. YTBepIKJAEHHE €) BHYTPEHHE IPOTHBO-
peunBo. OHO He MoKeT OBITH HH HMCTHHHBIM, HH JOKHBIM: €CJH OHO HCTHHHO, TO OHO
JIOKHO. A ecJIH MBI NPEANON0KHM, YTO OHO JIOMKHO, TO AOJDKHBI NMPH3HATH, YTO OHO JIOMK-
HBIM He ABIASTCH.

Ocofyi0 BayKHYIO pOJib B MaTeMaATHKe MIDAIOT YTBEPIKAeHMA, 0 KOTOPBIX MOMKHO OIIpejeIéH-
HO CYAWATH, HCTHHHBLI OHW WM JOKHBI. TAKHe VTBepK/AeHHSA HA3BLIBAIOT BHEICKA3LIBAHMIMMH.

@ Bbicka3biBaHme — 310 yTBEpxaeHue, Kotopoe nubo UCTUHHO, NUB0 NOXHO.

IIPHUMEP 2. Kakue U3 cjaeVIOUHX VTBEePKAEHHN HABIAIOTCH HMCTHHHLIMH BhICKA3LIBA-
HHUAMH, a4 Kakue — JOKHBIMH?

a) «Y BCeX KOIIeK YEpHAf MepCThs».

6) «J/Irob6ana pexa BIajaeT B MOpe».

B) «CymecTtByroT MenBeaH, skUByuHe 3a [loAsipHLIM KPVIOM».

r) «Hexorupsle OTHILI JKHBYT B rOopojies.

x) «Hu ogna nTuma He JXHBET B ropojes.

Bee aTH yisepmhenkhd Cog€pmal behOMuldi€ibdble idba «hiGouvhs, «bleb, «dEKUIO-
Phieé», s«CyHLIECTBYET», «HM OOHO», KOTOpPbLI€ BJHAIKT HA CMBICJI CKA3saHHOIO.

Cnoea «mwoGoii», <«BCe», <«KARIOBIH» W T. M. TOAPasyMeBawT, 4WTO HET HCKIHOYEeHHIA.
CymecTByer JH pexa, snajgaiomas He B mope? Jla. Hampmmep, Anrapa, xKoTropas BOagaeTr
He B Mope, a B pexky Enuceii. C nomMomsi0 npuMepa Mbl I[OKa3ajH, 4YTO YTBepKie-
Hue 0) «JIrwb6an pexa Bnajaer B Mopes» JOxHO. Takue onpopepraiouiue nNpuMepbl Ha3bIBA-
0T KOHTPIPHMepaMu.

@ KouTpnpumep — npumep, NPOTMBOPEYaLUMA YTBEPXAESHWIO.

=
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KonTtpnpuMmepoM K yTBep:KAeHHI0O a) «Y BceX KOImeK YépHasA NIepPCTh» CJHAYKHT KONIKA
moboro Apyroro nsera, Hanpumep pbizkas (puc. 41).

Yr1obbl ONpPOBEPrHYTE VTBEpHACHHE, cojeprkaliee BCIO-
MOraTeJIbHBIE CJI0BA <«HH OHH», «HHKAKOH» HJIN «He cylme-
CTBYeT», TOKEe AOCTATOUYHO KOHTPHOpPHUMEpA. YTBep:KIAeHue )
«Hu ogHa nTHH2 He KHBET B ropojes fABIAETCA JOMHBIM
BhICKa3biBAHHEM. YTo0BI 9TO MOKA3aTH, AOCTATOYHO BCIIOM-
HHTb, UTO HA YJIMIAX ropojoB ecTb roaybm m BopobbH.

Ecsm  yTBepkienue COAEPKUT CJIOBA <« CYHIECTBYeT»,
«KAKOH-TO», ¢«HEKOTOpPLIE», «XOTA Obl ONMH», <«HAWIASTCH»
H T. ., TO NOKAZATL MCTHHHOCTEL DTOIO YTBEDIKACHHA MOMK-
HO ¢ nDoMomklw npumepa. Hanpumep, yTeBep:kIeHHe B)

«Cymecreyior measenn, xusyuae sa lloaspabsiM Kpyroms PucyHok 41. KoxTtpnpumep
MCTHHHO, NOTOMY 4T0 Oejible MeABeAH AeMCTBHTENLHO HH- K yTBepaeHuo «Y Bcex
ByT 3a IlonsapHbiM kKpyrom. Vreepauenue r) «Hexoropeie KOWeK YEpPHan WepcTb»

OTHIEI JKHBYT B TOpOJes» TOME HCTHHHO.
IIPHMEP 3. PaccmorpuM HepaseHcTBo 25 + x < 38.

HeTHHHBI MJIH JIOMKHBI yTBepaeHHA?

a) «JIroGoe 3HaueHHe X YAOBJIETBODAET HTOMY HepPABEHCTBY#.

6) «Hu oamo nmavenue x He YAOBJIETBOPSAET 3TOMY HEPABEHCTBY».

B) «CymecTByeT 4uMc/0, KOTOPOE ABIAETCH PEIleHHEM 3TOr0 HepaBeHCTBa».

r) «Hexoropsle uncna ABIATCA PEIIEHHEM 3TOr0 HEPABEHCTBAS.

Yreepxkaenua a) u 6) noxubl. JlocTaTouHo npHBecTH KoHTpnpuMepsl. [las yreepxae-
HHMA A) KOHTPOPHMEPOM HABJAETCH, HanpuMmep, 3HaudeHne x = 13. B kauecrsBe KOHTpHpUMe-
Pa K YTBepXKAeHNK 0) MOMKHO B3ATE 3HaueHHe x = 0,

Vreepagieaua B) ¥ r) ucruHHbl. Yrobst sro obocHOBATH, AOCTATOYHO IPHBECTH NIpPH-
Mephl pemeHHii HepaBeHcTBa. OOpaTHTe BHHMAHHE: B YTBEpPHKIAEHHH I) CHpAlIHBaeTCH
npo HeKOTOPhIe THCIA. PDBOI}H CJIOBO <¢HEKOTOpBIC*, MBI HMEEeM B BHAY, 4YTO AOCTATOYHO
OHOTO.

® Bonpocsi

1 Y10 Takoe BbICKasbiBaHWe? BeaAkoe N1 yTBepxXaeHwe fBNSETCHA BbiCKadbliBaHuem?
2 BepHo nw, 4TO:
a) 4to6bl ONPOBEPrHYThL YTBEPXAEHWE, NOCTATOMHO TMPUBECTU KOHTPNpUMEpP, NokKasbl-
BAIOWWIA, 4TO yTBEpXAeHUEe MOXeT ObiTb NOXHBLIM;
6) 4ToObl goKasaTb yTBEpXOeHWe, AOCTAaTOYHO NPUBECTM MPUMEP, KOrma OHO WCTWUHHO?

@ 3apaun

148 Mssecrnn, uro x < 14. Jlano BrickasmBanne «Yucno x Gonwme umcna 9».
a) MoskHO JIH yTBep;KJAaTh, 4YTO 9TO BhICKadsiBaHHe HcTHHHO? Ecam Her, nmpuBegn-
T€ NPHMEpP YHMCJa X, IPH KOTOPOM BBICKA3BIBAHHE JIOKHO.
6) Mosxker nu aro BbicKaseiBaHHe ObiTh MceTMHHBIM? Ecam aa, npueegure npumep
YyucAa X, IPH KOTOPOM 3TO BBICKA3bIBAHHE WCTHHHO.
149 Jlano BeickaseiBanne «Unciao x Menbine uynucaa 7s.
a) MoxeT 1M JaHHOe BBICKa3blBaHMEe ObIThb MCTHHHBIM npH x > 67 Ecam ma, npmu-
BeJHTE IPHMEp YHCIa X.
6) Moxker Jm JaHHOE BhICKA3LIBAHME OBITH HCTHHHBIM, ecau x = 77 Ecam aa, npu-
BeJHTE IPHMEp.
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151

152

153

154
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BeimmmuTe Bce nesble 3HAYEHHA N, NPH KOTOPHIX MCTHHHO BHICKA3BIBAHME:

a) «Ymeno n He MeHbmIe 7, HO MeHBIme 10»;

6) «Ynucao n monoKHTENRHO, HO He Doapme, dem 3,9».

BeimumuTe Bece Iesble 3HAYEHHS M, NPH KOTOPHIX JIOMKHO BEICKA3LIBAHHE:

a) sYucao m mennme, yem 8, wiam boabwe, yem 11»;

0) «Moayab uucsia m He MeHbIIe, Yem 2».

IlpueeauTe MpHMep, MOKA3LIBAIONIHI, YTO CJAEAVIOINIEe BLICKA3LIBAHHE JIOMKHO:

a) «B mobom pasHobeapeHHOM TpeyrojbHHKe giobas BeicOoTa ABAseTcH OHCCeKTPH-
COi TpPeyroJIbHUKA »;

6) «JBa yrna, cymma Koropbhix paBHa 180°, ABAAIOTCA CMEXHBIMH».

IIpuseaure KOHTpupuMep (IpUMep, NOKA3bIBAIOUHI, YTO BbICKA3BIBAHHWE He HBJHA-
eTcA MCTHHHBIM) K BBICKA3BIBAHHIO:

a) «Ecam mMegmaHa TpeyroJbHHMKA He ABAAETCA €ro BBICOTOH, TO TAKOH TPEyrojb-
HHK He sBIfAeTcA paBHOOEIPeHHBLIM»;

6) «Ecam aBa yria ogHOro TpeyroJlbHHKA COOTBETCTBEHHO PABHBLI ABYM YTJaMm ApY-
roro TpeyrolbHHKA, TO TAKHE TPEYTrOJbHHKH PaBHBI».

B neuane 5 cumHMX KapaHgawei u 4 xkénteix. Kakue U3 claeayolHxX BbICKa3biBa-
HHH MCTHHHBI:

a) «Cpemn mobeix 5 Kapangameii u3a neHasa obsaaTensHO OVIET CHHHIl»;

6) «Jiwobeie 3 Kapangama U3 3TOT0 NEHAJA OXHOI'O I[BeTa»;

B) «Cpean mobbix 6 kapaspamei H3 nenana obsasarensHO Oyaer 2 KEnTbIX»?

B menane 6 cmamx kapammameit m 3 xeéaTeix. Kakme m3 ciaeayommx BEICKA3BIBA-
HHH HCTHHHBI:

a) «Cpemn moOBIX YeTHIPEX KapaHJamel W3 NeHaNa obA3aTenbHO OVAET CHHHI»;
0) «7 kapangameil, BeIOpAHHBIX M3 [EeHAJIA, MOTYT OKA3ATHCH OJHOTO IBETA»;

B) «Jliofble 3 kKapaHjama M3 NMeHAJA OJHOIO IBETa»;

r) «Cpenu mwobbiXx BoChbMH Kapanjaueil u3 nenana obasaresibHO 2 KEJATHIX» ?
HaserTHO, 4TO HAaTypaJbHOE 4YHcJ0 X gendrcea Ha 12, Kakue U3 yTrBep:kIeHHMH AB-
JIAKOT>A HCTHHHLIMH BbICKASHIBAHHAMH:

a) ex genurTcsa Ha BG»;

6) «Ilocnennaa undpa uncaa x 4éTHAA»;

B) «144 pgenurcsa Ha X»;

r) «x aenurca Ha 9»?

IInomans mpamoyronsEuka pasHa 36. VlaesecTHO, WTO ANAHLI €ro CTOPOH — HATY-
panbsubie uHcaa. IIpo KakHe H3 CAeVIOIMIHX YTRODHMACHHH MOMKHO CKa3aTh, 4YTO
OHH SBJAAKTCA HCTHHHBIMH BbBICKASBIBAHUAMM?

a) «Inuua xora OBl OAHON H3 CTOPOH — YETHOE HMHCIIO».

6) «JTOoT NPAMOYrOJbLHHK ABIAETCHA KBAJAPaATOM».

B) «Ilepumerp oTOr0 HpAMOYIroJbHHUKA Gonbiue, yeM 72».

r) «Ilepumerp 3TOr0 NpAMOYIOJILHHKA MeHbIle, UeM Tos».

FJNABA V.



E OTpuuaHue

OnHo HM3 YMeHHil, KOTOPLIMH HYKHO OBJIAJETh, — 3TO YMEHHe CTPOHTh OTPHIAHHE
K yTBepxKJAeHHI0. [Tra nmpecreTsl Msl Moxen ofozHavaTe yreeprurenpa Cympare.

OTpuuanme yTBepXaeHua A — 370 Takoe yTeepxaeHwe B, 410 ecnu A WCTUHHO,
TO B noxHo, n Hao60poT, ecnu A NOXHO, T0 B WUCTUHHO.

IIpo orpunanre yreepEaeHus A MOMHO KPATKO CKA3aTh «He A» HIH «HEBePHO, 4TO As.
H3 nByx yTBepX i1eHnit A W «He A» OIHO W TOJBKO OJHO MOMKeT OBIThH mcTWHHO. Ecam yr-
BepIKAeHHe A HCTHHHO, TO YTBep:KAeHHe «He A» JOKHO, H HaoboporT.

@ Ecnu B peaynetare paccyxaeHuvidi nony4aerTcs, YTo OAHOBPEMEHHO BEepHLl W Kakoe-To
yTBEPXAELHME, W ero OTPpUUaHWe, TO B PacCyxAeHusix uMeeTcs norvyeckas owwubka
unn caenaHo ownboyHoe npeanonoXxeHwe.

ITPHMEP 1. Byaer nma yreep:ajende «IJ1o A0M0OK0 KpacHOoe» OTPHIAHHMEM K YTBep:Kie-
HHIO «JT0 A6noko senénoes? Her, Beab A6JI0KO MOKeT ObITh IKEATHIM HJIM IIOJOCATBLIM,
H Torma oba yrBepmxaeHusa Oyayr no:kabl. [IpaBunbHOEe OTpHIIAHHE K VTBEPKAEHHIO «IJTO
a60K0 3enéHoes — yTBepkAeHHEe «JT0 AOMOKO He 3enénoe» wam «Hemepmo, wro aro
A0JI0KO 3enéHoes.

OueHb HHTEPECHO CTPOATCA OTPHIAHMSA K YTBEPK/JAEHHAM CO BCIOMOTaTeJbHBIMHM CJIOBA-
MH. CinoBo «ar060ii» HYKHO 3aMEHUTH CJIOBOM <«CyUlecTBYeT», H HaobGopor!.

INPUMEP 2. Vreepxaenue «Y m1000ro TpeyrolsHHKA CYMMa BHYTPEHHHX VIVIOB pPABHA
180°» saBAsieTcA MCTHHHBLIM BhicKasbiBanmem. Orpuuanmem Oyaer BeickasbiBanue «Cyue-
CTBYET TPEYIOJbUHK, Y KOTOPOro cymMma BHYTpeHHHX yrinos He paBaa 180° . Kak et no-
HHMAEM, 3T0 YTBep:KAeHHe JIO¥HO, MOCKOJBKY TAKOTO TPeyroJbHHKA He CYIecTBYeT.

IMPHMEP 3. llocTpouM OTpHIAHHE K YTBep:XKAeHHIO:

¢«JIna moboro HATYPAJLHOrO YHCAA N = 2 CYIIEeCTBYeT [IPOCTOe YHCNIO,
KOTOpOe 3AKJHYEeHO MeXy YHCJIaMH n H 2ne.

Cravasa 910 yTBep:#jAeHHe ObLI0 cHOPMYJIHPOBAHO B BHAE NpPeANOJOKeHHSA (MHIOTessl),
Ho B 1852 r. II. JI. YebGuimén? pgoxkasan ero, ¥ Tenepb Mbl 3HAEM, YTO 3TO HCTHHHOE BbI-
ckassiBaane. Orpunanue Gyaer asyuatTh caepywoiniry ol paszom:

«CyriecTByer HaTypaJbHOE YMCI0 n = 2 Takoe, 4To Jwboe Yo,
3aK/II0YEHHOE MEeMKJAY YAcJaMu n U 2n, He ABIAETCA HPOCTHIM».

1o VYTBRepHJeHHNe ARIACTCHA JOHBIM BhICKA3LBIBEAHHEeM.

@ Mpu NocTpoeHUn OTPULAHMA K YTBEPXAEHWIO BCMNOMOrarensHoe Cnoso «moboi» Hyx-
HO 3aMEeHUTb CNOBOM «CyllecTeyeT» u, HaobDOpOT, CNOBO «CywecTBYeT» HYXHO 3a-
MEHUTHL CNOBOM «nI0BOA».

! Pasymeercs, mpH 2TOM HYKHO COTJIACOBATH CJIOBA TI0 NPABHJAM IPAMMATHKH, MCIOIBL3IVA MOAXOAA-
muil nagexk, pog u umcno. Moxer 6wiTh, npugérca gobasutes npemnor. Hanpumep, ¢ana mwGoros,

+«CYIECTBYIOT» H T. 1.
2 TMadpuyruit JIeposuy Yebbuimés — penumkwit pycckmit marematrnrg XIX B,

I—
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1

Bonpochobi

Ona HekoToporo yreepxaeHus A BbiCKadbiBaHWe «He A» NOXHO. VCTUHHO wnn Nnox-
HO A7

2 Ona HekoToporo yrsepxaeHus A BbiCKa3biBaHWE «HEeBepHO, 4TO He A» noxHo. Uc-

159

160

161

162

163

164

TUHHG WKW NOXHO A7
MoctpoiTe oTpMuaHve K BbiCKasbiBaHMo «Cervac Ha ynuue CONIHEYHO».

3anaum

IMocTpoiiTe oOTpHLAHHE YTBEPIKACHHA:

a) «Ymcno 5 penmrcesa Ha 2»;

6) «I"pameie a u b uMewT OOLIYIO TOYKY»;

B) «l0murep — mnanera ConHeyHON CHCTEMBI».

Hano ypasHenue (x — 1)(x — 2) = 0. McTHHHBI HWIH JIOKHBI BbHICKA3BIBAHHA:

a) «Jlboe 3HaYeHHEe X YAOBJAETBOPAET AAHHOMY YPABHEHHIO»;

6) «Eun ogHo sHaveHHMe X He YAOBJETBOPHAET AAHHOMY VPABHEHHIO»;

B) «CymecTByer WHCJIO, KOTOPOe ABJAETCH pPelleHHeM JaHHOIN0 YPaBHEHHA»;

r) «Hekoropsie Yncia ABAAIOTCA PElIEHUAMH JIAHHOIO YpABHEHMA»?

IMocTpoiiTe oTpUIAHNA JUIA JOKHBIX YTBePIKACHHI.

Paccemorpum yreepiaenne «UYmcmo 72 genmrcs Ha uucao x». WCTHHHBI HIH JOMK-
Hbl BSICKA3BIBAHHWA:

a) «3T0 yTBepKJAeHHWe MCTHHHO JUIA BCeX HATYPANBHBIX X»;

6) «DTO yTBEpKJIEHHE HE ABJAETCA MCTHHHBIM HH NMPH OJHOM HATYPAJLHOM X»;
B) «3TO0 yTBEpHKACHHE MCTHHHO ANA BCEX HATYPAJIBHBIX X, KOTOpPble MEHbINE H»;
r) «3T0 yTBep:KJAeHHEe JIOMKHO NMPH HEKOTOPBIX HATYPAJBHBIX X»;

) «3TO yTBepKJEHHWEe HMCTHHHO JUIA HEKOTOPbIX TPEX3HAYHBLIX YHCEa Xx»?7
ITocTpoiiTe OTPHUAHKA K JIOMKHBIM BbICKA3bIBAHHAM.

Onpesennre, MCTHHHBI HJH JIOMKHBI CJEAYIONIHEe BLICKA3BIBAHHA, W INOCTPOHTE OT-
pHOanua:

a) «Jlioboe umcno ABAAETCA pelleHHeM HepaBeHcTBa x > 0»;

6) «Bce nonokuTeNBHBIE YHCIA ABJAKTCA PeHIEHHAMH HepasBeHcTBa X > s

B) «CyumiecTyer nosioskuTeNibHOE penienune HepaseHctsa x > (».

ChopmynupyiiTe oOTpHIIAHAE JAJNA YTBEDIKIEHIA:

a) «lipn Gpocanum HrpaJbHONO KyOMKa BBINAIO MeHee 3 OUKOB»;

6) «I_pnm OGpocaHMH HrpaJdbHONO KyYOHKa BBINAJIO MPOCTOE YHCIO OYKOB#.
Hrpansayio koctk Opocuam 2 pasa. ChopmynupyiiTe OoTpHIaHHE A CHAEAYIONIHX
VTBeLEACE A

a) «Yersipe O4YKa He BHINAJO HH pasys;

6) «0O6a pasa BbIIANO 5 OYKOB».

CuMmeTpHuHY0 MOHeTy Opocunm Tpmxabl. ChopMmynmpyiiTe oTpHIIaHHE INA CJe-
AVIOLUIHX YTBep)KACHHI:

a) «Opén He BBITAN HU pPasys»;

6) «Bce Tpm pasa Beiman opésn».

FNABA V.



YcnoBHble yTBEepXaeHus

INPHMEP 1. Cornacmo CHull! B apammax, rge Goasmne HATH JTakeil, AokeH OBITH
Jau(pT. ITO NpaBRIU MUMHO CPUDMYNRPUBATE B BAue yrsepmaenhsd: «Ecum s spanna Gonb-
me, 4YeM 5 3Ta)Keil, TO B TOM 3JaHHH J0JIKeH OBITh JIHQT».

I9TO CHOMKHOE YTBEPKICHHEe, COCTABJEHHOE M3 ABYX C IIOMOLbLIO CJIOB ecan U To. Ilepsoe
yreepxaenne «B ananmm Gonbme, weM 5 araxkeiis, BTOopoe — <«B aTom 3gaHMm osKeH
ObITE IHGTH.

YTBEPXACHUS, COCTABNEHHbLIE C NOMOLWBID NOrMYECKOW KOHCTPYKUMW @CNH ..., TO ...,
Ha3bLIBAD! YCNOBHLIMW YTBEPXOEHUAMM.
MNepeoe vTeEEepxaeHWe Ha3biBaeTCsl YCNOBUEM WM NMOCBLINKOW, a BTOpoe — CcneacTt-
BUEM.

INPHMEP 2. VI3 kypca reoMeTrpdi Bbl 3HAeTe AKCHOMY? napajjenbHsIX: «Yepes Toukry,
He JIeKANYI0 HAa JaHHON NPAMOl, MOMKHO NPOBECTH EJAMHCTBEHHYIO NPAMYIO, Napajiellib-
HYI0 JAHHOM». ITY AKCHOMY NPHHHMAKT 3a MCTHHHOE BBICKA3BIBAHWE, H MOXHO eé cdop-
MYyJHPOBATE B BF /i€ YCJOBHOTO YTBeDHAeHHA:

«EcaH Touka He JeKHT Ha AAHHOH NPAMOI, TO Yepes TV TOMKY
MOMKEO IIPOBECTH €JHHCTBEHHVIO NPAMYIO, MapalijejbHYIO NaHHOM».

IMocsinkoit ABnAeTcA yreepkaeHHe «Touka He JIEIKHT HA JAaHHOH NpAMO#», A CIAEJCTBH-

eM — yTBep:Kjaerive «Yepes 9Ty TOYKY MOKHO NPOBECTH €AHHCTBEHHYIO NpPAMYIO, IapaJj-
JeJILHYIO JIAHHO » .
MHuorme mMareMaTrH4YecKHe YTBepHJAeHHA — ycaosHble. Ecim Taxkoe yTBep:KAeHHe YIaéT-

¢ JNOKABAThL, TO HNoOJyuaeTcs HeTHHHOe BhickasniBanue., Haunbonee pamunie u obmme mce-
THHHEI€ YCJIOBHBIE BhICKA3LIBAHHS HA3BLIBAIOTCHA TeOpeMaMH.

CnoBa <ecaIH» M «TO» MOKHO 3aMeHHTH cTpenkoii. Hanmpumep, ycioBHOe yTBeEpKIEHHE
«Ha yreepknennsa A cnepyer yrBep:#zeHue B», To ecth «Ecam A, to B», MOKHO KpaTKO
3aIMCATL C MOMOILID cTpesku: A — B.

Vreepxaenne A — B noxuo, TonbKo ecan nocklaka A mermHHA, a chaefgcreue B nosHO.
Bo Bcex ocranbibiX cayuaax yreep:#aenne A — B umernuno. Momno edopMmyanposath
NpPaBHIIO.

@ Mpasuno. YcnoBHOE yTBEPXAEHUE UCTUHHO, EC/IN CNEACTBME MCTUHHO WIK ecnu no-
chinka NoxHa.

Hupmu ciioBamu, ycJioBHOe yTBepsiieHHe A — B Oyaer JOKHBIM, TOJBKO MPH MONBITKE
TIOJIYYHTE JIOJKh W3 HCTHHBEL BO BCceX Mpoumx cayduasax yTBep:xkiaenwe A — B HCTHHHO.

HetHHHO Aake yTBep:KJeHHe BHIAA «J0XKb — HCTHHA». ITO MOMKET MOKA3aThCsA CTPaH-
HBIM, HO 3TO TAK: M3 JIO}KHOIO YTBEDKACHHA MOKHO BhiBecTH nioboe ciaejcrBue — H HC-
THHHOe, U moxkHoe. MHorga koporko rosopar: «Ua mxm caeayer uro yroguos. Touno rax
we: «Hermnaa cnexyer oTKyaa yrogmos.

1 CHull — crponTenbHbIE HOPMEI H MpaBHia.
2 AkcHoMa — BBICKA3bIBAHHE, KOTOPOe NPHHHMAETCH KAK MCTHHHOE. AKCHOMBI — 3TO (DYHIAMEHT
MATEMATHUYCCKHX DACCYHJICHHI, HAUANLHLIC HCTHHHLIC BLICKAJLIBAHMA.

——
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2.2=5 Yr1ob6bl NOHATH, MCTHHHO HJH JIOXKHO YCJOBHOe YTBepKIAeHHE,

HaJ0 Y3HATH, MCTHHHBI WJIH JIOMKHBI €ro COCTABHBIE YACTH — IIO-
1 ChUIKA W CJIE[ICTBHE.
T=2-242=22+1 INPHMEP 3. flpnserca MCTHHHBIM WIH JIO3KHBIM YTBep:KAeHHE:
a) «<Ecam 2 -2 = 4, 10 uyncno 7 — cocTaBHOE»;
1 6) «Ecam 2 -2 = 5, 10 uHcao 7 — cOCTABHOE»;

PucyHok 42. Tak
MOXHO «[0Ka3aTh»,
yto ecnu 2 - 2 = 5,
TO yvcno 7

7 nenntca Ha 2

B) «Ecam 2+ 2 = 4, 10 uncno 7 — npocroes?

OTH YTBepPKJAEHHA MOTYT IOKa3aThCHA CTPAHHBIMH, HO 3TO He
1 MelIaeT ONpefieIATh UX HMCTHHHOCTD.

VreepikaeHne a) JOXKHO, TAK KAK B HEM H3 HCTHHBI CJeayeTr

YHCA0 T cOCraBHOe JIOKE.

Yreepaxaenne 6) GeccMbICIeHHO, HO HCTHHHO, IOCKOJIBKY B HEM
JIOMKHAA MOCBUIKA, M U3 Heé MOJKHO BhIBecTH Joboe yrBepKaeHHue

H Ja’ke s3aBeioMyi0 uenyxy (pmc. 42).
YTBep:keHHe B) HCTHHHO, X0oTA OBl moromMy, 4To umMcao 7 AeicT-

cocTaBHOe BHTEJIBHO HOPOCTOE. IMoceuika 3nech TOXKe WCTHHHA, 3TO OPHATHO,

®

1

HO YyKe He HI'paeT pPOoJIH. ,I[ocra‘ro‘mo TOr0o, 4T0 ClaeacCcrBHe — HC-
THHHOE BRICEA3RIBAHHE.

Bonpocsi

Paccmotpute yTeepxaeHue «Ecnm Ha ABYX MrpanbHbiX KOCTAX B CyMme Bbinano 3 ou-
Ka, TO HA OAHOM M3 HWUX BbINANO OOHO O4kKO*». YTO 3A€ch nocenka? Yro cneacrsue?
ABNKETCA NU 3TO YTBEPXAEHME UCTUHHLIM BbiCKa3biBaHWEM?

2 YrBepxnenme A — B noxHO, a yrBepxaoeHne A — WUCTUHHO. VICTMHHO WK NOXHO yT-

@

100

165

166

167
168
169

BepxueHne B?

3apaun

ABnsercas MCTHHHBIM HJIHM JIOJKHBIM BbICKA3bIlBAHHE:

a) «Ecau 3 < 5, 10 cyMMa BHYTPeHHHMX VIJIOB TpeyroabHuka pasHa 190%»;

6) «Ecam 5 < 3, T0 cymMmMa BHYTPEeHHHX VIVIOB TpeyroJbHHKa pasHa 190°»;

B) «Ecam 3 < 5, To B paBHOOepeHHOM TPeyroJbHHKE ABAa yIjla PABHEI»;

r) «<Ecim 5 < 3, To B paBHOGeApeHHOM TpPeyroJbHHKE ABA YIjia PABHEI» 7

K yrsepxaenuno «Ecam .., TO Ha 3THX ABYX MIrpajJbHbIX KYOMKAX B CyMMe BbIIa-
Jo bonbmie 11 oukoB» nogbepHTe MOCLUIKY, 4YTOOBI YTBEp:KAEHHE CTAJO HCTHHHBIM
BBICKA3BIBAHHEM.

K yrsepxnenuio «Ecam .., To HA 3THX ABYX HIDajbHbiX KVOHKAX B CYMMeE BhIINAa-
no 7 oukoB» noabGepHUTe TAKYI MOCBIIKY, Y4T00BI OHO OBIO JTOKHBIM.

K yreepmxaennio «Ecam .., TO Ha 9THX ABYX HIpaJbHBIX KyOHKax B cyMMe BhIIa-
Jo 1& ouxoB» moabGepHTe TAKYIO MOCBLIKY, YTOOEI OHO OBLJIO HCTHHHBIM.

B ®uaplx Aumax, B KOTUPbIX ODuJblié o Named, AUILACH UBITb YUTaHOBIeH JIa(T.
Cumrad, 4ro 2TO yciaoBHe coliogaeTcs, YKaXKHNTe, KAKHE W3 YTBEPHAJIEeHWNH SABJIA-
I0TCA MCTHHHBIMH BBICKASBIBAHMSMM:

a) «Ecan B nome Her smdra, TO B aroM jgome Oonbiue 5 aTaykeiis;

6) «Ecam B nome Gonbme 6 sraskeit, To B HEM ecTh Au(Ts»;

B) «Ecom B pome simdra HeT, TO B 3TOM JOMEe MEHbIIEe D ITayKeH»;

r) «Ecim B gome Her sudra, TOo OH He Belle 6 arameii»;

n) «Ecam B pome 4 sraxka, To B HEM JHdTA HET»;

e) «Ecii B nome ne Goabme 5 arakeit, To B HéM Her dudTas;

#K) «Ecan B gome ecTh MUdT, TO B 3TOM JOME €CTh NATHIH TAaMK».

FNABA V.



170 Buxoas ma ymumy, Amnna JIMurpmesna obsasatensno HajeBaer nepuatku. Kaxme
M3 CHeAYIONHX BHICKA3BIBAHWH HCTHHHEI:

a) «Ecam Anna JImurpuesHa Ge3 nmepuaTok, 3HAYHT, OHA AOMAa»;
0) «Ecaim Anana JImutpuesna 6e3 nepyaTok, 3HAYHT, OHA He HA YJHIE»;
B) «Ecnu Anna [IMarpueBHAa B mepuaTKax, 3HAYHT, OHA HA VJIHIE»;
r) «Ecar Anna J[IMurpueBHa Ha yJHIle, 3HAYUT, OHA B IepYaTKaXs;
n) «Ecau Anna J/IMuTpueBHa aoma, 3HauuT, oHa Oe3 nepuyaToks?
171 danbl TpH BbICKA3LIBAHHA:
A «YUucro x penurca Ha 3»,
B «Yucro x penurcsa ua 6»,
C «Yucno x 4éTHO».
Kaxkme B3 caegyomHEX BHICKAZLIBAHMIT HCTHHHBI NPH J000M 3HAYEHHH X:
a) A — B; 6) B— A; B) B — C?

OOpaTtHble U paBHOCUJIbHbIE
yrBepxaeHusa. NpuaHakm n CBOMUCTBA.
HeobGxoaumbie n pocraro4yHbie ycnoBus

OGpaTtHbie U PAaBHOCUNbHbIE YTBEPXAEHUSA

ITPHMEP 1. BeonomauM npusHak Aenumocte Ha 3: «Ecam cymma nudgp matypaasHoro
qHcjia JeJHTCA Ba 3, TO H CaMO YHCIO AeJuTcA Ha 3». JTO HCTHHHOE BHEICKA3LIBAHHE.

IToctpouM obparTrHOe yTBep:kjenue: «Ecam mHarypanabHOe WHCHIO JeJHTCA HA 3, TO CyMMa
ero nHdp TaKKe JeJUTCH HA 3». OTO YTBEDPKAEHHE BHIPAXKAET CBOMCTBO WHCEJ, AeJANHXCH
Ha 3. U oHO TO¥E MCTHMHHO.

Ecnu ucxoaHoe yreepxaenHwe 3anucate B Buae A — B, To obpaTtHoe eMmy yreepxae-
HUe umenT Bua B —~ A. Takme yTBEPXAEHMS HA3bIBAOT B3aMMHO 00paTHbIMMW.

B srom npumepe oba BaauMHO OOpaATHBIX YTEEDMKACHHA OKasaMchL HeTHHHBIMH. Tax
OniBaeT He Beeraa.

ITPHMEP 2. Vreepaxaenne <«Ecam marypansnoe wmcno aenurca Ha 9, TO OHO jgenuTcs
HA 3» ABAAETCA MCTHHHBIM BhicKassiBameM. Opmako obpartHoe yreep:xaenue «Ecam mary-
pajibHOE YHCJO J2ikLTCA Ea 3, 76 GHO ACAATCA Ha I+ - HONKIAG (IPEBILATE KOLTPLpAMCP,
NOKAa3bIBAIOIIMII, UTO ITO YTBEPHKACHHE JIOMKHO).

(D Ecnu yrsepxaenne A — B UCTUHHO, TO oOpartHoe yreepxaenue B — A He obsa3a-
TENbHO UCTUHHO.

Ecau Bcé e aBa B3aMMHO OOpPATHEIX YTBEPIKACHHA MCTHHHBI MM JIOKHB! OJHOBpPEMEH-
HO, TO OHH paBHOCHJABHEI. [IpuMepEl PaBHOCHJBHBIX YTBepPAJCHHI BAM BCTPEYAJHCH B I'eo-
MeTpHH.
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IIPHMEP 3. lIsa yTBep:#AeHHA:

«Ecam TpeyronsHuK paBHOOeApeHHBIH, TO ABa yIia
BTOr0 TPEYrONbHHKA PABHBI»

H

«Ecam B TpeyroibHHKe ABa yIla paBHBI, TO TAKOM
TpeyrolbHUK paBHOODeApeHHbIHs —

ABA B3aHMHO oOpaTHBIX pPaABHOCHILHBIX VTBepD:KIACHHA
(puc. 43). Ilepsoe BhIpaKaeT CBOMCTBO, a BTOpoe — Pucynox 43
NPH3HAK paBrO0eJAPEeHHON TPeyroJbHHKA.
PaBHOCHNIBHBIMH MOTyT OBITH He TOJBKO B3aMMHO obpaTHble yrTeBepxaeHusa. HymxHo
JHUIB, 9TOOBE OHH OLUTH HCTHHHBIMH HJIH JOKHBIMH OJHOBPEMEHHO.

PaBHOCWUNBbHBIE YTBEPXKAEHWUNA — 3TO YTBEPX/EHWS, KOTOpbie SABASIOTCA OAHOBpe-
MEHHN WCTUHHLIMW WM OAHOBPEMEHHO NOXHBIMK.

HeobGxogumbie n goCTaTouHbIe YCNOBMSA, NPU3HAKM U CBOWCTEA

Ilocmorpum Ha ycnosHoe yreepienne «Ecam A, To B». OHO roBopur, 4TO ecjam mno-
cbUIKa A HCTIIHHA, TO 9TOr0 JAOCTATOYHO, YTOOLI caeacTBHe B TakkKe OKA3aJOCh MCTHHHBIM.

Moatumy yTeepxaeHne A 4acTO Ha3biBAKT AOCTATOMHBIM yCnosuem s B.

3uauur, ecan B noxkHO, TOo A He mMoxer OblTh MCTHHHBIM., MoKHO cKasarh, uTo «bDes B
He Oyaer A».

MNostumy B HasbiBaioT HeoBxoaumbIM ycnosuem ana A.

ITIPHMEP 4. PaccmoTpEM 3HAKOMOE HAM YTBEep:KJAeHHE:

«Ecam naxpecT nemxanue yribl Npy ABYX JAHHBIX NPAMBIX B CeKylleil paBHbI,
TO JaHHBIE NPAMBIE NApPAJIENbBHBI» .

3aech meprad YACTE <«HAKPECT JeKallHe YIVIBI PABHEI» ABJAAETCA AOCTATOYHLIM YCIOBH-
eM 1A B'mpui-i HACTH <¢lIpAMBIe HDapaJiiejlbHBI»,

HaopoTuB, BTOpas 4YacTh eHOpSAMbBIe MAPAJICTBHLI» ABAACTCA HeOOXOAMMBIM YCIOBHEM
TOro, 4rofbsl FaKpecT JieKallHe YIJIbl OKA3aJHCh paBHBI: ecim He OyaeT mapansienbHOCTH,
TO M PAaBEHCT3a HAKPECT JIeXKaluXx yrios He Oyzer.

Ouenr wacTo mMareMaTHYeCKHe TeopeMmbl (PODMYJAMPVIOT KAK NPH3HAKH WJIHM CBONMCTBA.
YTBepiKIeHHe B 5TOM MpUMepe — MPH3HAK TAPAIENTBHOCTH NMPAMBIX, M3BECTHBII BaM M3
reoMeTpHH.

IIPHMEP 5. Chopmymupyem yreepxaenne: «Ecau naér gowas, To achansr Ha yauie
MOKPBIii». 3TO yTBepHKJAeHHUE MOMKHO PACCMATPHBATH [O-PA3HOMY.

1. Kak npusHak Mokporo acdanbsra. 2. Kak cBoiicTBO MAyIEro AoMasA.

3amerum, uro obpaTHOoe yTBep:KJeHue HeBepHo. MOKphIl acankT — He NPH3HAK J0-
wasa. Achansr Morna HAMOYHTL TOJHMBAJBHAA MAINIAHA, & BOBCE HE OM[b.

INPHMEP 6. <«Ecam uenosex npomén mnemxom 20 kM, ToO OH CHJABHO ycrajids. ITO
CBOHMCTBO JOJroH Xoasbbl H OQHOBpEMEHHO NPH3HAK YCTAJOCTH.

ey
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M agecs Toxke obOparHoe yreBepxaeHHe <«Ecam denoBek CHJABLHO YCTAaJ, TO 3HAYHT, OH
npowmén nemkoMm 20 KmM» He HABAAETCH HMCTHHHBIM. JTOT YeJIOBEK MOI' YCTATh COBCEM IO
ApYroi npH4YHHe,

JI1000ii npH3HAK IIPH JKEJAHHMH MOYKHO paccMOTpeTh KAk cBoHcrBOo MiaH Haobopor. Jler-
Ko sanyrarbcs. [loaroMy HeKoTOpbie YVTBEepIKAEHHA MBI [0 TPAJHIMH MPHBLIKJIH HA3LIBATH
TOJIBKO NPH3HAKEMHM, a JApyrue — cpoiicTBaMu.

ITPHMEP 7. Chopmynupyem yreepiaienne: «<Ecim TpH CTOPOHEI OZHOIO TpPeyroJbHHKA
COOTBETCTBEHHO PABHBI TPEM CTOPOHAM JpPYroro TPeyroJbHHKA, TO 9TH TPEYroJbHHKH
pPaBHBI*. OTO OPM3HAK PABEHCTBA TPEYIOJbHHKOB.

IIPHUMEP 8. Emeé yreepxuaenne: «Ecam mponopmust @ : b = ¢ : d BepHa, T0 ad = ch».
9TO OCHOBHOE CBOHCTBO NMPOTOPIHHA.

PaccyxaeHns ¥ yMO3aKJIOYEHHS 4YacCTO BeTpedaloTes B KH3HM. O6GbIMHO MBI He crapa-
eMcA (GoOpMYJIHPOBATE YTBEPAKJAEHMA TOYHO H HEe cJe[iuM, TJie NMPH3HAK, a IJe CBOHCTBO,
KaAKHEe HAIIIM MBICJIH H CJIOBA ARIAKTCHA A0OCTATOYHLBIMH YCAOBHHAMH, A KaKHe HEDGXUJIHMH-
MH. MBI aTO0 Aenaem WHATYHATHBHO. MHOrma ommbaemcsa, a MHOTAA MIVTHM, HaAMeépeHHO HA-
pyliaa npaBHJja NOTHKH.

3aHHMAACh M&ATEMATHKOM, BAXKHO CJIEJHTb 3a TeM, 4Tobbl paccyxkaeHus Oblin Oesynpeq-
#el. Ilpuxoaurcs TmaTenbHo GOPMYJIHPOBATH HMCTHHHBIC BLICKASLIBAHHA B BHAE AKCHOM
M TeopeMm, NPH3HAKOB H cBoiicTB. [Ipm aToM HYKHO MOHHMAaTh, KAK MPaBHJIBHO cdhopmysH-
POBaTh NMPH3HAK, KAK YCTPOEHO CBOMCTBO, TJeé AOCTATOYHBEIE H IAe HeoOXoAHMBbIEe YCJIOBHA,

@ Bonpocsi

1 Kak Ha3b'BalOTCA ABA YTBEPXAEHWS, KOTOPbIE OAHOBPEMEHHO WCTUHHbLI WNKW OAHOBpE-
MEHHO NUXHBI?

2 MNpuBeguTte NpUMep WCTUHHOMD BbiCKasbiBaHws, o6patHOEe K KOTOPOMY HE SABNSAETCH
MCTUHHBIIA.

3 MNpueegute Npumep TeopeMbl-Npu3Haka, W3BECTHON BaM W3 reOMEeTpuM.

@ 3apaun

172 Tocrpoiire yrsepsxkaenue, ofparHoe AaHHOMY:
a) «<Ecal npeamer caesaH H3 JepeBa, TO OH HE TOHET B BOJAE».
6) «Ecay umcno okaHunBaercsa AByMHA HYJAMH, To oHO jgesmrca Ha 100».
B) «Ecim y uenoseka oruectBo JIMHUTpHeBHY, TO ero orua 30ByT JIMUTpHIis.
r) «Ecny jXUBOTHOE — KOIIKA, TO YV HEro 4YeThipe JIAIbL».
173 PaccmoTpum yrBepikaeHns:
A: «Hatypansuoe uucno N genurcs Ha 3»,
B: «Hatrvpanenoe uncao N nenurca ua 9»,
C: «Cymma mudp HarypansHOTO uHcaa N genuTca Ha 3»,
D: «Cymma undgp marypaasHoro umcaa N genmurcsa Ha 9».

3anuImHATe CHMBOJHYECKH C MOMOIIBI0 OYKB M CTPEJIOK CJeAVIOIlee YTBepIKAeHHe

u obparHoe K HeMy:

a) «Ecam cymma umdp HarypaabHOro umcaa N genurca Ha 9, TO 910 umMCI0 je-
JUTCA Ha 3».

6) «Ecam marypanbHoe umciao N gennrtca Ha 9, To cymma nudp sroro 4umciaa Je-
JUTCA Ha 3».

Kakne M3 9THX YTBePKACHHH SABIAIOTCH MCTHHHBIMH BBICKA3HIBAHHUAMH?
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174 Tlyers N — marypaiasHoe uHcao. JlaHbl yTBepKACHHA:
A: «N pemurcs Ha 3»,

: «N pgenmrca Ha 9»,

: «Cymma undp uncna N penmrca Ha 3»,

QW

>

: «Cymma nudp uncaa N genurcs Ha 9»,

: «Yucno N saBasiercsa HATYPAJIBHOH CTeneHBIO uucaa 2»,
CocTaBbTe M3 9THX YTBep:KACHHH ABA BSAMMHO 00paTHBIX YCJOBHBIX YTBepHJAeHHA:
a) Tax, 4ToOBl 00a OBITH HCTHHHBIMH BBLICKA3LIBAHHAMH;
6) rax, urobsl oHO M3 HMX ObUIO HCTHHHBIM, a4 ODpATHOe MOIVIO OKA3ATHCH JIOMK-

Hb'M;

B) Tax, 4ToOLl 00a YyTBEpKACHHA OKA3AJMHCH JIOMKHBIMH BLICKA3LIBAHNUAMM.

175 Hpeanonomum, uro N — Hekoropoe HarypaasHoe uucio. Haiigure pasHoCHIbHBIE
YTBeLKAeHHS.

&

A: «YUucao N uérHOE».

B: «'Incno N pasuo 2k a1 HeKOTOpPOro HATYPAJABHOIO 4YHcaa k».
C: «YUncno N pgaér ocraTok 2 npu jgeseHun Ha 4».

D: «YUucno N sakasuumBaercs oxHoi us mudgp 0, 2, 4, 6, 8».

E: «lucno N penuTcsa Ha 2, HO He AeanTcss Ha 4».

NMPOTUBOMONOXHbIE YTBEPXAOEHUS.

Aoxka3arenbCTBO OT NMPOTUBHOIO

B3auMHO NPOTUBONONOXHbLIE YTBEPXKAEHWUS

Y HeKOTOpHIX JI0fAell JIOTMKA HEeMHON0 XpOMaer: OHHM HHOIJA OYTAlTCA B MOCBLIKAX
H caeacTBuAX. PaccMoTpuMm aBa npumepa — ObITOBOH H MaTeMaTHUECKHH.

IIPHMEP 1. Beconomaum npasuiao us npumepa npo audrer (o 24 c¢. 99). IIpeagnosno-
JKHM, YTO B ropoje MOCTPOeHHI ABA HOBHIX 3fgaHusa. B ommom 12 asrakeii, a B apyrom
3 arama. B o%omx yeranosnens! Judrel. Hapymmerno am npasmnao?

IlpaBuno ve mHapymeno. Beas He ckasaHo, UTO B 3aHUAX, rge He Doabme D osraskeit, He

AOMAKHO OBITH JHDTOR.
Yrobel pasoOparbcsi, BOCHOJb3yeMcH cxemoii co crpeaxamu. Ilvers yreBep:xaenne A

«B ananmm Gonbme, yem 5 oramkeii», a yreeraenne B «B arom snaEmH fnoakeH ObITH
augrs. Toraa npasuiio MOKHO 3anMcaTh cxematTuueckun A — B,
VreepxaeHue

«Ecam B sgannu He Gonpime, yem 5 aTaykei,
TO B 2TOM 3JIaHHH He JOJDKHO OBITH JHGTOB»

HMEEeT CXeMy He A—nHe B. U ecan nepeoe yTBepHIAECHHE ABJACTCA HCTHHHBIM BbICKA3LI-
BaHHMEeM, TO IIpO BTOpOE J5TOIN0 CKa3aTh HeJNb3A. He 3anpenieHo YCTAHABJIHBATE JHOTHI
B MAJIOATAMHBIX 3MAaHHHAX.

@ Yreepxaeumn A — B n He A — He B Ha3sbiBalT NPOTUBONONOXHBIMKA ADYI OPYTY.

Paccmorpum apyroii npumep.
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INPHUMEP 2. Ms1 3HaeM, UTO €CJIM HATYpPaJdbHOE YHCJO OKAHYHBAeTCcA IH(poi 2, To aTo
yncno dérsoe. ChopMyampyem 3TO B BHJE YCJOBHOTO YTBEPKAEHHS:

«Ecam marypasbHOe 4yMca0 OKaHYHBaerca uudpoit 2,
TQ 2TC TELNC USTEOES.

Byaer 1M HCTAHHBLIM YTBEP)KAEHHE, KOTOpPOe MOJAYYHTCH, ecjJH ofe YacTH 3aMeHHTH HX
OTPHIAHHAMM:

«Ecaum HaTypajipHOE WHCI0 HEe OKAaHYHBaeTca mudgpoi 2,
TO 9TO YHCIO0 HEYETHOe».

Yrobsl 3TO ONPOBEPrHYTH, AOCTATOYHO npuMmepa. ducno 4 He oxkanumsBaercsa uudpoin 2,
HO OoHO Bcé pakHo ueétHoe. [loceinka «Yumeno He oxamumBaerca nudpoit 2» HCTHHHA,
a caeacteue «Ymcno HeuéTHoe» J0KHO. HamWmo monmbITKAa BBIBECTH W3 HCTHHBI JTIOKB. YT-
BEepPKJIEHHE JIOKFO.

® Ecnu wn3 yreepxaeHus A cnenyert yrsepxaeHue B, TO 3T0 He 03HA4YaeT, 4TO U3 yT-
BEpXaeH1n He A cneayeTt yTBepxaeHue He B.

AokazarensCTBO OT NMPOTUBHOIO

I[Ipeanonoxum, YTO MBI 3HAEM, UTO yTBepKAeHHe A HMCTHHHO, M, KpPOME€ 3TOro, mycTh
MCTHHHO BBICKashiBaHWe A — B,

Ilpeanono:xkum, uto yrBepxiaenne B noxxvo. Torga A Toke obszano OwiTh goxkeBIM. HoO
Be/lb MbI 3HaeM, uto A HeruHHO!

I[Monyuaerca npoTHBOpevuHe: yTBep:KAeHHe A OKa3blBAeTCHA OJAHOBPEMEHHO HCTHHHBIM
H JOKHBIM BbICiaseiBaHMeM. ClefoBaTeNbHO, TAE-TO B HAIINX PacCy’KAeHHMAX omHOKA.
EauHcTBeHHOE MecTo, Ie OHa MoxkeT ObITh, — 9TO NpeAnosokeHue, OyATO yTBepKue-
e B nosxuo. ChopMmynupyem MONYHUEHHYI0 MBICAL C HOMOLIBIO CX€M CO CTPEJKaMH.

@ YreepxaeHus A — B n1 He B — He A paBHOCWNbHBLI, TO eCTb OAHOBpemeHHO oba wmc-
TUHHBI N 06a NoXHLI. MO3aTOMYy BMECTO OAHOr0 MOXHO AOKa3biBaTb ApYroe.

Ha raxoM pa<ccy:eHHH OOCTPOCHO AOKAB3ATeJNLCTBO OT nporusHoro. HMumorma Tpyano
AOKA3aTh HeKoTopoe yrBep:kaeHne. Ho ecam npeamonokKuTh, YTO OHO JOKHO, W IPHHTH
K OPOTHBOPEYHIO, TO MNPHAETCA HPH3HATE, YTO BCE JHe VIBeDKACHHEe HCTHHHO,

C fokazaTelbCTEAMH OT NPOTHBHOrO Bbl BCTPE4YaTHCL B reoMerpum. O6GbIYHO Takoe Mo-
KasaTeJIbCTBO HAIHHAETCS CJHOBAMH <«NPEANOJIOMKHM NpoTHBHOoe». IlyeTh HYIKHO [I0Ka3aTh
HeKoTOpoe yTBepkaenne B. JlokasaTedsCTBO COCTOHT W3 TPEX IMATOB.

1. CHavana aelidii npealvaOdchide, Y70 dCTnhdv yiBepKJAeHME n€ O.

2. 3aTeM NpPHUXOAAT K OPOTHBOPEUYHIO ¢ KAKMM-HHOYIL MCTHHHBIM BEICKAZBIBAHHEM.

3. JlenaoT BBIBOJ O TOM, YTO CAEGJAHHOE HPeANONOMKEHHE J0MHO, 4 3HAYHT, YTBEpKiIe-
Hue B mcTHHHO.

INPUMEP 3. Hcnonsays MeTOJ AOKA3ATENLCTBA OT MPOTHBHOrO, JOKAKEM YTBEp:KICHHE

«B awbom TpeyrossHuke He DoJiee OJHOIO HPAMOro yrias.

JLokas3aTeabCcTBO.
1. IIpeanonoxuM OpoOTHBHOE, TO €CcTh OyZeM CYHMTATH, UTO MCTHHHO orpunanue: «Cymecr-
syer rpeyronbHuk KLM, B koropom asa npameix yria L u Mo».

[=———— 1]
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2. Obe mpampie KL m KM nepnenukyaspHbsl npamoi LM.
SHauuT, vepes Touky K npoBefeHbl [Be pasJIMuHbIe NpAMble, Hep-
NeHAHKYAAPHBIe OAHOH M Toil xe npamoit LM (puc. 44). 91o npo-
THBOPEYHT TEopeMe O TOM, 4YTO 4depe3d JOOYI0 TOUKY K JAHHOH mp#A-

MOl MOYKHO NPOBECTH TOJBKO OJHH INePHeHJNUKYJIAPD.
3. CaegoBeTenbHO, CAENAHHOE NPEAONOKEeHHe HeBepHO, a HoTo-

MYy YTBep#aeuHe
«B mob6om TpeyroibHHKe He GoJiee OAHOrO NPAMOro yras —

uctuaHO. Koken aokasatenbeTsa.

ITPHMEP 4. B xnacce 26 yuyenuxos. Jloka:kuTe, 4TO CpeaH
HHX HAMAYTCA Tpoe, y KOTOPHIX [IeHb POXKJEHHA B OJHOM H TOM
e mecsie.

Aoxasareascrso. IIpeanonokum, 9TO TPOHX € JAHEM pORAEHHA PucyHok 44
B OHOM MeCFlle HeT. TOI"AH B KaxJoM H3 12 MecHAleB deHb poxiae-
HHA ciaydaercsa He Domee uem y jgeoux. Ho rorma B kmacce He Bonsme, wem 12 - 2 = 24
yeJaoBeKa. A »To OPpOTHBOPEYAT HCTHHHOMY BLICKA3LIBAHHWIO «B knacce 26 yenoBeks.
IIporuBopeune MNOKA3LIBAET, YTO OPEANOJIOKEeHHe HeBepHo. JHauuT, HAlAyTCA Tpoe,
Y KOro AeHb pOKJACHHA B OJJHOM MeCHILe.

®

1

Bonpocol

MpuseanTe NnpuMep ABYX NPOTUBONONOXHBLIX YTBEPXAEHWIA.

2 BepHu nwn, 4TO ecnu uCxoaHoe YTBepXAeHWe WCTUHHO, TO NPOTUBONONOXHOE emy

NOXHO?

3 BepHo nu, 4TO €CNK UCXOOHOE YTBEPXOAEeHWEe WUCTUHHO, TO MPOTUBOMNONOXHOE eMy TO-

@

176
177

178

179

180
181
182

KEe UCTUHHO?

3apaum

B marasmne npogaorca Oysouku ¢ A0MOYHBIM AxeMOM M ¢ aOpHMKOCOBBIM Bape-
HeeMm. Bee Oynoukm ¢ abnounsiM JyxeMoMm nocbklnadbl Kopupeii. ITama kynun Gy-
nouky Oe3 kopunsl. Jlokasxkure, wro B Heil abpHKOCOBOE BapeHbe.

B anguke nesxar 20 cuEEx #m 20 senéHblx HockoB. Jloka:kuTe, UYTO ecJiH Hayraj
BBIHYTH H3 AN[MKA TPH HOCKA, XoTA Obl ABA M3 HHX OKasKyTCA OAHOIO IBeTa.
Arrun IlerpoBuu pasopBaj rasetrHslii jgmer nonosam. [MoroMm B3An OgHH M3 Ky-
CKOB H pas3opBaj ero momojiam. Onsrs BaLN OHH H3 KYCKOB H PpPa30pPBaANT MOIIO-
aam. Aatun [leTpoBuu MoyKeT pBaTh raseTy TAKHM o0pa3zoM CKOJAB YTOAHO MHOTO
pas. CMOMKeT JIJH OH Moidy4YHTh B peayiabratTe 100 Kyckon?

I[Iérp ARTHLOBEY PasGpPbasl laseidoln JACT Ha Tph Jacil. 11070M B3aJ Gldh A5
KYCKOB M pasopBaji ero Ha Tpu 4Hactu. OnaATbh B3AJ OAMH H3 KYCKOB H pasopBa
Ha Tpu uvactH. IIérp AHTHIOBHY MOMKET PBATH rasetry Takum obpasoMm cKOJL yTof-
Ho MHOro pas. Jlokaxkure, uro Ilérp AHTHNOBHY He CMOMKET NOJYUHTL B pesyiib-
tare 100 xyckos.

JlokazkuTe, 4TO CYHIECTBYET TOJNBKO OJHO MPOCTOE YETHOE YHCJIIO.

CkosbKO cymecTByeT IPOCTBIX 4YMCeJl, KOTopble aensiTcsa: a) Ha 5; 6) ma 1007
Marse#t sammdposan npuMep Ha CJAOMKeHHe ¢ MOMOIILK uHceaoBoro pebyca. Opm-
HaxkoBele OykBel obosHauvaloT ogMHAKOBbIe Hu@pLl, a pasHble OYKBbl — pasHble
mudpei: AB + BI' = BIKI. lokaxkure, uro MaTtgeii B uéM-To ommbea.



Cny4yanHbie
ONbIThL

U CZly4auHble
coObITUS

MonbiTka n3y4aTb M3MEHYMBOCTb WM CNY4aMHOCTb
C NOMOLWBLID MaTeMaTUKKU npueena K nossneHvio
Teopun BepoAaTHOCTen. B aTon rnage mMbl NO3Ha-
KOMWUMCH C OCHOBHbLIMW MOHATUAMU TeOpwuU Be-
POATHOCTEN: Cny4YanHbIMKM ONbITAMKW KW CNy4an-
HbIMU COOBLITUAMK, KOTOPBLIE MPOUCXOOAT B 3TUX
OnbITax.

BepoaTHOCTE Cny4alHoOro cobbimma — 3TO 4YMC-
nogas mepa ero npaspononobun. Yem Gonblie
WwaHCoB Ha ocyuwecTteneHne cobbiTusa, Tem
Bonbwe ero BeposiTHOCTL.

B Hawen xXu3Hu urparTt Donbluykd ponb Mano-
BEpOATHbIE COObITUA. Mbl pacckaxem O Takux
COObITUAX N O TOM, Kak NpaBunbHO K HUM OT-
HOCMUTLCS.

27 MNMpumMmepsbl cny4yaMHbiX ONbLITOB
M cny4YamHbiXx coObiTUIA

28 BeposiTHOCTM U 4acTOThbl
coObITUA

29 MoHneTta v urpanbHas KOCTb
B TEOpUY BEpPOSATHOCTEN

30 Kak y3Harb BEpOfiTHOCTb
CcGObiITHSR

31 BeposaTHOCTHas 3awmra
mHbpopmauum oT owmbok



@ Mpumepsbl CyYamHbIX ONbITOB
U C/Ny4anHbIX COObITUNA

O HeKOTOpsIX COOBITHAX MBI MOMKEM TBEPAO CKAas3aTh, WTO OHH npoHazoiayr. B macryn-
JIEHMH ApPYTHY. cOOBITHII MBI He VBepeHbl. HampuMep, B caMblif KApPKHIl H COJHEUYHBLIH JeT-
HHl JeHb MbL TOYHO 3HAEM, YTO JeT0 KOHYHTCA, HACTYIUT OCEeHb, a sarem suma. Ho He-
BO3MOKHO CKa3aTh aapaHee, OyaeT sTa 3uMa Ténaoil miam xXonoaHoi. MBI He MOMKeM mnpeja-
BHAeTh, OGyfeT I cAeAVIONHH rojl BAAMKHBIM HJIH 3acyUUIHBBIM, YPOKAWHBRIM HJIH HeT.
B meypokaiinbiii rox poposkaer xued, NpeAlnpHATHA CeJLCKONO Xo3AlcTBa HecyT YOBITKH,
a HEKOTOpble H3 HHUX MOI'YT pasopuThCcia. YpoxkaiiHbie rofsl Toxe xopomo Obwio 6Gbl mpo-
rHO3HPOBATL 3apaHee.

Hennas npeasngers MHOrHe coOBITHSA Aa)ke HeaaJeéxkoro Oyaymiero.

IIPHMEP 1. Ceiiuac nporso3sl cTAJH HAMHOrO TouHee, yeM oHH O6butm 10—15 ner ma-
san. Ho Bcé paBHO, gajke MMes Ipo30BOi MpPOTrHO3, HENb3fA ObITH VBEPEHHBIM B TOM, 4TO
rpo3a CAVYHTCH MMEHHO B HAallleM paMoHeé B MpeAcKasaHHoe BpemsA. MoHO auMms roso-
PHTh 0 mAaHCiX dToro cobbiTufA. [losTOMYy B NMpOrHosax Morofibl MOKHO BCTPETHTb BhIpajke-
HHA «J0X¥/Ab MAJOBEPOATEH?», «BepOATHOCTH rpoasl 10%», ¢k Bedepy BOIMOMKHO YCHIEHHEe
BeTpas» M T. L.

NPHMEP 2. [Ina Poccun u apyrux HedregoObBalOMMX CTPaH BAa’KHBI MHPOBble LeHLI
Ha Hedrs. BesommnbouHO NPOrHO3MPOBATL 9TH IEHBI He YAA@Tes, XOTS MHOIHE CTApaioTes
a1o caenatb. lIpm cocraBnennmn OlMKera rocyJapcTsa HA CHEAYIONIHH TOJA BayKHO 3HATH,
NpeBLICHT Iela Ha HedTh HEKOTOPbIH ypoBeHb (IeHa oTcedeHus) wiau Her. Ecam npessi-
CHT, TO B Goom:kKeTe MOKHO HOpefycMOTpeTh onpeaesiéHnble Hakomnenusa. Biomxer Poccun
Ha 2021 r. 6111 cocTaBNeH HMCX0AA W3 HeHbl orcedennsa 42,4 nomn. aa Gappens.

IIPHMEP 3. Ilepex mauanom ¢yTOONLHOIO YeMIHOHATA MBI He MOJKeM HA3BATh HH IIO-
OeauTeNsA, HA WUTOroBhIH cuér. Mbl MokeM oOCYKAATH IMAHCHK KOMaHJ, HO JHIIbL 1O OKOH-
YaHMH YeMOHOHATA CTAHET fACHO, KTO KAKOe MeCTO 3aHd.

Bce ynoManyThbie Bhille NpUMephl — caydaiasie cobmiTua. Beakoe cayuaiinoe coburrue
CBA3AHO C HEKOTOPHIMH ycaoBHAMH. Ecam MBI co3aéM HIH ONHCBIBAEM TAKHE YCJIOBHA,
MBI Te€M CAMLIM TPOH3BOJAHM HEKOTODPHIH CAYYAHHBIN ONBIT (CAyvalHBIA 3IKCIEPHMEHT).
Ecnu cayqaiinelili onblT He ONHCAH WJIH ONMCAH IJI0OX0, TO TPYAHO TOBOPHTH O BEepOATHOC-
TAX caydaiiHix cobeirnii. Hanpumep, o maHcaX CHOPTHBHBIX KOMaHJ] Ha nobefy MoOXKHO
TOBOPHTH, TOJNLKO €CJH 9TH KOMAHJLI MOT'YT BCTPETHTLCH M cheIrpaTs. O BepOATHOCTH BbI-
NajleHdd NecTH OYKOB HA HMIpaJhHOM KyOHMKe MOKHO TOBOpPHTh, TOJRKO ecaMm KyOHK OGpo-
CcaloT.

@ Cny4aiiHsiii ONbIT (CNy4aiHbiii IKCNEPUMEHT) — 3T0 ycnosua 1 o0CToATeNLCTBa,
B KOTOPbIX Mbl paccMaTpueaem chyyaiHble cobbiTus.

IIPHMEP 4. Cayuaiigsiif skcnepuMeHT — TeJiechoHHBIN paaropop. MoskHO, HAnpumep,
paceMmorpersh co0bITHE «AJHTEJILHOCTH pasrosopa coctaBHT or 5 jgo 10 mMuHYT» HaM cobbI-
THE «Pa3roBOpP NPepBETCH H3-38 [UJIOXOH CBA3HS.

[TPHMEP 5. lllkonsHHK nHINET KOHTPOABHYK pabory mo mMaTeMaTHKe. JTO B HAIIeM
NOHMMAHWH CJHYYAilHBIH DKCIEPHMEHT, H B HEM BO3HHKAKT caydaiinbie coberrusa. Hanpm-
Mep, «IIKOABHUK caenaer He Oosbme Tpéx ommubOKs» HIM «NIKOJBHHK NOJYYHT OTMETKY
«OTJIHIHO» .
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INPHMEP 6. ¥ urpansHoro KylHKa mecTh OJWHAKOBBIX rpaHeil ¢ umciaamu ot 1 go 6.
Heposmosxkuo mnpejackasaTh, Kakasd rpaHb BeINAJAET, €cJIM KyOMK caydadHsiM obpasom 6Gpo-
CHTh HA CTOJ. Bhimagenue mecTépKkH -— caydaiinoe cobuithe. [pyroe cayuaiinoe cobwi-
THe — seBblnager Gojbile ABYX OYKOBe,

IIPHMEP 7. Hoacuér asromobunsabix apapmii (JITII'), xoropsle npousoiigyT sasTpa
B OOpeleIéHHOM ropojieé MM HA ONpeJesIéHHO Jopore, — CHAYYANHBIA ONBIT, MOCKOJILKY
YCJIOBHSH onpefesieHsl, a peayiabraT HemapvecreH. [Ipumeprr cayuaiineix colwiTHil B 9TOM
onslte — «JITIl me bymer» mam ecayunrcsa Gonsme mecra TII» m 1. m.

ITPHMEP 8. Ilpn npoBejieHHMH AeHEeMHOH JOTepeH BO3HHKAKT cOOBITHA: sBhINAJIEHHE
BBIMI'DBILIA HA ONpeje/IieHHbIE HOMEep* MJIH «CYMMAa BbIMIDbIIIA HA AaHHBIN Ouiaer jgorepen
npessicut 1000 p.».

IIpumMeps! cayuaifHBIX SKCOEPHMEHTOB M CBA3AHHBIX ¢ HUMH CJOVYAHHBIX cOObITHII MOMK-
HO IPHBOAHTE OeCKOHEUHO.

Ecin cayuaiiroe cofbITHe He OTHOCHTCS K PACCMATPHBAEMOMY 3JKCIEDHMEHTY, TO OHO
He SABAAeTcA colsiTMem aToro skcmepumenra. Hanpumep, B onsiTe, e INKOJABHHK ITHIIET
KOHTpPOJIbHYI0 paboTy mo MaremarTHke, coObITHE <«B DTOT JAeHb OTMEHEH YPOK (H3KYIBTY-
pbl» HEe ABJAAETCS CAVUAHHBIM coOLITHEM.

IMockoMBKY TeopHs BepPOATHOCTEH H3ayIaeT CAyUIaHHBIe COOBITHA B CAYIAHHBIX JIKCIEpPH-
MEeHTaX, CJOBO «rJIydyaiiHoes Mbl 4uacTo OyJeM oOnyCcKAaTh.

Bonpocsl

1 BooGpaante, yto Bbl nosBute pbiby Ha o3epe, rae BOAWTCHA TONLKO OKyHb WM MNOTBa.
Kakue cryvyaiHblie cOBBITMA MOIyT NPOM3OWTU B 3TOM CNy4alHOM onbiTe?

2 Cny4alHhiii 3KCNEPUMEHT — onpeaeneHve spemeHn paboTbl HEKOTOPOro MobwunbHo-
ro tenedoHa ot Harapewn. Kakue cnyyaiHbie coObITUA BO3MOXHLI B 3TOM 3KCNepu-
meHTe?

3 WrpanoHeiin kybuk Opocaotr oguH pas. lNMpueegute npuMepbl ABYX-TPEX Cny4alHbix
cOObLITUIA B 3TOM 3KCNepUuMeHTe.

4 AsToMm0BI1Nb NOABLE3XKAET K MNEePeKPecTky ABYX A0POr M HAMEPEH NPOAONXUTE OBUXEe-
Hue. Kakue cnyyaiHblie COObITUSE BO3MOXHbLI B 3TOM CchnyyainHom oneite? [MMpuseaure
HECKONbKO NPUMEpPOB.

BeposATHOCTM U 4acTOTbi COOLITUNA

YacTo MBI He MOXKEeM CKAJATL 3apaHee. MPOHM3OHAST B HEKOTOPOM CJAYYANHOM ONLITE
onpeaenéHHoe cobbiTHe WiaH Her. Ho MBI MOKeM TOBOPHTB O IIAHCAX ATOro coOBITHA.

Hanpumep, obcyxkpaa Oyayvmyio sBerpeuy ¢yrbonbabix Komang A B B, kro-to ckamer,
uro MX maHckl Ha nobegy orHocarca kak 1 k 3. Iror uvenosexk cumraer nmobeny kKomaH-
asl B Brpoe bosee BeposTHOM, wem nmobeny komanaslt A. B nogrsepiknenme cBoero MHeHus
OH CKaXkeT, 4To KoMaHAbl A M B BeTpeuanucs MHOro paz m npm arom komanja B moGes-
Jajla NpHMepHO B TPH pasa 4Jame, dem Komanga A. Iloaromy oH M roBopHT, 4TOo BEpOAT-
HocTh cobpiTHA «mobeguT xKomanga As pasaa 0,25, a BeposaTHOCTH coObITHA <mobeguT KO-
manpa Bs» pasuma 0,75.

I ITII — A0poHO-TPAHCHOPTHOE NPOMCHIECTBHE,
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IIpn GpocaHMH HIpaNbHOrO KyOHKA UIAHCHI BRINAZIEHHA @IWHHI(LI TAKHE e, KAK IIAaHCHI
BRIMAJIEHAA JABOMKH. A maHchkl cOOBITHIl «BBIIAJIET IIECTEPKA» M «MIECTEPKA HE BBINAJIET »
orHOcATcA Kak 1 k 5.

Ilanesr cayuaiiasix colelTuil naMepsitor uyuenamu or 0 go 1 ¥ HaspIBAWOT BEPOATHOCTA-
M. Ecoim Mer OpocaeM HA CTON CHMMETPHIHYI0O MOHETY, TO IIAHCEI CODEITHH «OPETs
H ¢«pellKas PA3YMHO CYHTATL OAHHAKOBBIMH, IOCKOJBKY MOHETA CHMMETPHYHA.

@ BepoAaTHOCTL cny4YalnHoro cobBbeiTMR — 3T0 YMCNOBas mepa npasnonoaobusa aToro
cobbimus.
HeBso3moxHoe cnyyaHoe cobbiTMe — 310 cnyyaiHoe cobbiTWe, KOTOpoe B chny4aii-
HOM YKCNepuMeHTe He HacTynaer. BeposaTHOCTL HEeBO3IMOXHOro cobbitusa pasHa 0.
AoctneepHoe cny4ailHoe cobbiTMe — 37O cnydailHoe cobbiTMe, KOTOpOe B chyuaii-
HOM 3kcnepumenTe obs3aTensHo HacTynaeT. BeposTHOCTL AOCTOBEPHOro cobbiTus
pagHa 1.

Hel{DTOphl'E. Cﬂy‘lﬂﬁlible coBBITHA HEe ABIAKTCA AOCTOBEPHBIMH, HO HNPOHCXOAAT NPpaKTH-
yeckH HaBepusika. Takum, manpumep, sapiasercs cobeiTHe «31 sHBAps ciaefyomero roaa
B Homocubmpeke Gymer nemxath cHers. MoskHO cMeno pacCcaMTHIBATE HA 9TO.

Jpyrue colBITHA NPOHCXOAAT OYeHB pejko. MajJopepoaTHO, HANpHMep, 4To 31 AHBapA
caeayomero roga 8 Hosocubupeke cHera He Oyaer BoBce.

HHOI‘J!,& BEPOATHOCTH coODBITHI MOMKHO PaAcCYHTATE MATEMATHYECKH, HO YACTO INPHXOOLHT-
cA MX ONEeHHMBATH, TO €cTh NPHOJIHMIKEHHO HAXOAHTH C NOMOINLIO YACTOT, MOBTOPAA OJHH
H TOT K€ CAYYalHBIH ONBIT MHOIO pas.

IlycTs, HalipuMeép, MBI NPoBeJH oAMH M TOT ke onslT 100 pas, m HekoTropoe cobbiTHe C
nporsonuio 45 pas. OrHoleHHe YHCJIA TeX ONLITOB, B KOTOpeIX cobeiTme C npomsouino,

4
K ofmemy um 1y ODpoBeNEéHHLIX ONLITOB PABHO 100 = 0,45.

Yucao 0,45 B aToM cayuae ABAAETCH HacTOTOM caydaitHoro cobeimua C. Mbl yike roBo-
PHJIH O YACTOTAX 3HAYMEHHI B UMCAOBEIX Habopax, modTOMY YacToTa cOOLITHA He ABAAETCA
AJNA HAC COBCCM HOBBIM NOHATHEM.

OTHOWeEHWe 4YMcna ONbITOB, B KOTOPbLIX cny4aWHoe cobbiTve npowu3owno, K obuiemy
YUCNY NPOBEAEHHBLIX OAWHAKOBLIX OMbITOB HA3LIBAETCH YACTOTOW Cny4YalHoro cobbi-
THA E 3TOW CEPUM ONbITOB.

Ecnn cobuiTHe He HACTYNHIO HH paady, To ero wacrora paspa 0. Ho sto me smaumT, uro
OHO HEBOBMOAhOv. MUAer UbiTo, b CAeA§ulch Céphd TdhRA e Oublios 410 Cubblrhe Boe
ke cayunrea. Ecmm cofbiTHe HACTYNHIO BO BCeX ONLITAX, TO YACTOTA 9TOr0 cOOBITHA pas-
Ha 1.

BepoaTHocTH #M YacCTOTHI CBA3AHLI. EciIHM ONBIT HOBTOPATH AOCTATOMHO MHOTO pas, TO
MOYTH HABEPHAKA OKAMKETCH, UTO wacmoma cobbimua Gauska k ezo sepoamuocmu. 3Ha-
YHT, ecJIH Mbl 3HAEM BEPOATHOCTb COOBITHS, TO MOXEM CKA3ATh, HACKOJBKO YaCTO 3TO CO-
OGurTHe GyaeT NPOMCXONHUTH B SKH3HH.

Hanpumep, ecau Kaxoe-to cobwiTHe HMeeT BeposTHocTs 0,99, TO B cpeqHeM ero cjieayer
oxugars B 99 cayuaax ms 100, 1o ects moutH Beaxkui pas. Hamporus, ecim coGbiTHe
umeer peposTHOCTs 0,01, TO mpoHcxomuT OHO peako, npuMepHo B 1 cayuae ma 100.

et |
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INPHMEP. IlpeanosoxkHm, 4UTO NPH OOpPeJEIEHHBIX MONOJHLIX VYCJAOBHAX B HEKOTOPOM
MECTHOCTH BepoATHOCTH yparaHa pasHa 0,25, To ecTs NpMm MHOrOKPaTHBIX IMOBTOPEHHAX
VOOMAHYTHIX yeaoBuii npumepao B 25% cayuaes Gyaer yparan. Bepostaoers 0,25 pocra-
TOYHO BBICOKA, 4T00bl 00BABHTH wWTOpMOBOoe mnpeaynpesxgenue. H HesBaskHO, 4TO yparax
MOMKeT He cayumirbesi. B TakoMm ciaydae Jydine mepecTpaxoBATHCH.

l'oBopsa, uro cobGwiTHe npousoiaér npumepHo B 20 cayuaax ua 100, mbl He yTBep:kaa-
€M, YTO OHO HenmpemeHHO cayadarca 25 paz ma 100 Boamoxkabsx. OHO MOXeT NPOH3OHTH
22, 23, 24, 25, 26, 27 wima 28 pas. OHO maske mMoxkeT npousoiltm Bcero 18 pas wam
32 pasa B Kakoii-HHOyabs cepunm #3 100 oneiroB. Ho Takme cepum onelToB OYAVT BCTpe-
YATLCA AOBOJLHO DPEJKO.

Ecom BepoaTHOCTE coObiTHa paBHa 0,25, To He caeayer OMHAATH €ro NOABJIEHHA, CKAXKeM,
1 wim 99 pas ms 100. Hanporue, nporaoz <or 22 go 28» pa3 MOKHO CYHTATH BecbMa pa-
symaeiM. Kak B 1 KaKuxX cayuasix yCTAHABAMBAIOTCHA PA3yMHLIC IDAHHMILI IPOrHO3A — CJIOMK-
HBIH BONPOC, OTBeT HA KOTOPBIH YACTO YAAETCA HAHWTH C IIOMOIILI0O TEOPHH BEPOATHOCTEH.

(D Yactora Z06biTus 61M3Ka K €ro BepOsiTHOCTM.

I9TOoT (aKT CBA3SBIBAET TEOPHIO BepPOATHOCTeHl ¢ mpakTHKoH. OH NO3BOJAET ONEeHHBATH
BEPOATHOCTH ¢ NOMOUILIO CTATHCTHYECKHX OINLITOB H HOPOrHO3HPOBATE YACTOTHI HACTVILIE-
HHA BOﬁth]-lﬁ. fHAA HX BepOATHOCTH. Tax NpoABRIAETCA CTATHCTHYeCKAA chﬁ‘!HBOCTb
B NOBTOPAKIIMNAXCHA CepHAX EJ‘IY‘IBI"IHI-DE JKCIepHAMEHTOB.

@ Bonpocsl

1 Yro Takoa yacrora cny4ailHoro cobbitma? Kak 4actotel M BEpPOATHOCTH COObITMIA CBRA-
3aHsl Apyr c apyrom?

2 Kakue 3Ha4YeHus MOXEeT NPUHMMAaTL BEPOSITHOCTL CNy4anHoro cobbitua?

3 MoxeT M Yactora Cny4aiHoro cobbimms BbiTe Bonblue eamHuLbI?

4 Kakue coObiTUA Ha3LIBAIOT AOCTOBEPHLIMK, A KaKWe — HEeBO3MOXHbLIMUT?

5 Yemy panHa BepOATHOCTL AOCTOBEPHOrO CAYHAWHOro COBLITWS; HEeBO3MOXHOro cny-
4alHoro cobbiTua?

6 NpueeauTe NpuUMepsl HEBO3MOXHBLIX U [AOCTOBEPHLIX CNy4aiHbix CODLITUIA B8 3KCnepu-
MEHTe, rue 6pocaloT urpansHylo KOcTe ¢ odkamu or 1 no 6.

7 Npueeante nNpUMepsl ManoBEPOATHLIX CODBLITUIA B 3IKCNEPUMEHTE «NPOrHO3 noroasl
Ha 3aBTpa».

8 MNpueeauTe NpUMeEpPbl HEXenaTtenbHblX ManoseposiTHLIX COOLITUIA B KM3HEHHbLIX CUTya-
umax. O€cyaute C yyuTenem v OAHOKNACCHUKAMM, KaKMMWU M3 HMX M B KaKWX CNy4asx
MOXHO npeHebpeys.

@ 3apaum

183 Bpocaor urpansabiii Ky6MK, Ha TpaHAX KoToporo umcaa or 1 go 6. Vkamwure, ka-

KHEe H3 NepevdHC/IeEHHBbIX coOpITHIT ABAAKOTCA AOCTOBEPDHBIMH, A KaKHEe -— HEBO03-
MO HBIMH:

a) eBeImager 7 OUKOB»;

6) eBninager Gonsle 2, HO MeHBIIE 5 OYKOB»;
B) «eemager or 1 ao 6 ouxops»;

r) «sBeinajger Ooasme 3, HO MeHBIIE 4 OUKOB#».
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184 Kuury, B xotopoii 256 cTpanun, OTKpHIBAIOT Ha CAy4YaiiHO BHLIOpAHHO#H CTpaHH-
ne. YEaKuTe, KaKHe cOOBITHA ABIAITCA AOCTOBEPHBIMH, & KAKHEe — HeBO3IMOZK-
HBIMH:

a) «HOMEp OTKPBLITOIl CTPAHMIEI — JApoOHOe YHCIOo»;
6) «HOMep OTKpLITOH cTpaHuIbl paBeH 342s;
B) ¢HOMEpD OTKPBITOH CTPAHMIBI B KHHIre He MeHbie l».
185 Kaxona, no samemMy MHEEHHIO, BEPOATHOCThL COOBITHA:
a) «3aBTpa HaA YJHIE BAM BCTPETHTCHA JKHBOI AHHO3ABpP»;
6) euncno el B cleAyiomeM Mecslle He OpeBhICHT 31»;
B) «HA MOpO3e BOJA B CTAKAHE Yeped HEKOTOpOe BpeMs 3aMEP3HEeT»;
r) «cOopuas Bamero xKnacca Belurpaer B ¢gyrbon y xomanasl «Cnapraxs?

- MOHETa n urpasjibHass KOCTb

B TEOpUM BEpPOSATHOCTEN

MHorue BaykHble (PAaKThl TEOPHH BepPOATHOCTEH ObLIM HONyYeHbl B ONBITAX ¢ OOBMHBIMK
MOHETAMH H HrpanbHBIMH KyOmxammp. [lonroe BpemMsa TeopHs BepOATHOCTEH pasBHBANACH
KAK HMCUHCIeHHe IIAHCOBR B MrpaxX, HO JABHO VKe «BBIILIA H3 Jerckoro Bospacras. lopasno
BajKHee H HHTepecHee ONMMUCHIBATE (JIydailHble ABJEeHHMA, BO3ZHHKAKWIIHEe B NPHPOAe, B TexX-
HHKe, B O0LECTBEHHON MH3HH, Y€M BbIMHCJATH MAHCHl BhIHIPbIUER HIH PEIKHX HIDOBBIX
KomOmuamui. OgHAKO MOHeTa H WMIPAABHBIH KyOMK HEe VIOJIH H3 TEOPHH BEPOATHOCTEMH.
OHHE DpPoAC/LKAIOT HIPATE BAMKHYIO POJk, MOA0OHO TOMY KAK BAXKHYI0O POJEL MIpaioT JHHEe-
Ka M IMPKYJL B reoMeTpHuH.

C noMompo MOHETHI, HIDAJBLHBIX KYOMKOB M JPYI'HX OPOCTBIX HIDOBBIX Mojesell MOMXHO
H3Yy4YaTh OYEHbs CJOKHbIE W 3alyTaHHbIe cJydaiiHbie ABJIeHHA.

MareMaTHuyecKas MOHETA, MCHOJIB3YeMads B TEOPHH BEPOATHOCTEH, JIMIIEHA MHOTHX Ka-
YeCcTB HACTOAINEH MOHeTbl. Y MaTeMaTHYeCKOl MOHeTH HeT IjBeTa, pasMepa, Beca H JOCTO-
uHersa. OHA He cjelaHA HH M3 KAKOTO MATEPHANA M He CIAVIKHT IUIATEKHBIM CPEeICTBOM.

Bpocanmne moHeTEl — cayuaiiHbIl OOLIT, KOTOpLIH MoXeT okoHuHThea Jaubo opraom (0),
aubo pemxkoit (P). Beero asa cobuimia, u oo u3 HEX obAsaTelbHO MTPOM3OIAET.

Ecau Mbl OpocHuM MoHeTY 2 pasa, TO 9TO APYroil cAvYallHBIH SKCHePHMEHT, KOTOPLIH
MOKeT OKOHYMTHCH OJHHMM M3 4YeThIpéx Bapuantos (ucxoanos) 00, OP, PO u PP: asa mc-
Xona nepporg Opocka KOMOMHHDPYIOTCA ¢ ABYMs BOSMOMHBIMHA Hexojgamp Broporo. Ilony-
qaeTca Bcero 2 © 2 = 4 BOIMOKHOCTH.

Ecan 6pocuTs MOHeTy 3 pasa, TO
Moxer OwiTh 2-2-2 =8 mHcxoaos,
KoTOpble MO:KHO o6oanaunts 000,
oop, OPO, OPP, POO, POP, PPO
u PPP.

Haspanue «opéns Ansa JHIEeBOM
CTOpPOHBI (ABepcA) MOHETHI NIPOHCXO-
AHT OTTOro, WTO HA Heii m306paskén
repd Poccmiickoro rocygapersa —
ABymaBelilt opén. Brnepesie opén Ha
MNpobGxan moHeta-pybns ABepc MOHETbl OOpasua MOHEeTaxX MNOABHJICH NPH BEJHKOM
17711 . 1992 r. kuasze HMsane III.
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Haspanue <«pemka» A obpaTHoii cTOPOHBI MOHETHI (peBepca) BOZHHKJO MOTOMY, UTO
B JPEeBHOCTH MOHeTY NpH 4YeKaHKe KJIaJH Ha pPellérdaTyio HaKOBaJbHIO, 4ro0bl OHa He
cKONb3MNa npu yaape. Pemérka orneuarsiBasiack Ha pesepce monersl. Cefiuac Ha pesepce
YEeKAHAT HOMHHAJI MOHETHI, HO HA3BAHHE «peLIKA» COXPAHHJIOCH.

Hacrosmasa MoHeTa He CTOJb HjealbHa, KAK MATEMATHYECKAf; OHA MOJKeT OBITH HEMHO-
ro BOTHYTOH, MCeT HMeTh Apyrue AedekTbl, KOTOPble BJAHAIT HA pPeaynabTaThl Opocka.
Tem He MeHee, uTo0bl NPOBEPHTH HA NPAKTHEE ONLITHI ¢ OpOCaHHEM MATEMATHYECKOH MO-
Hersl, MbI Gpocann u Gynem Gpocare OOBIMHYIO MOHETY.

MoHeTa 9YaCTO NMOMOrAJIA W JI0 CHX IOP IOMOTaeT JIOJAAM B CHOKHOH CHTYAIMH CJeJIATh
yecTHBII BhIOOp Ge3 mpeamodTeHH, MOJOKHBIIHCH TOJNBKO Ha caydaii. Hanopmmep, B Ha-
yane ¢gpyrboapsHoro Mmarua apburp OGpocaer mMoHery, 4T0o0Bl pelllHTbH, KaAKad H3 KOMaHJ MO-
JYYUT NPaABO HALATH HIDY.

Hrpansasni KyOHK (IIecTHrpaHHAA WrpajibHAdA KOCTh) TAKMKE CJIY-
JKHT IPeKpPacHBIII CPEACTBOM JUIA NOJYYEHHA CAyYalHBIX coObITHIH.
HUrpansHas KoCcTs HMeeT VAHBHTENbHYIO HcTopHIo. Urpsl ¢ xKocramm
6elM H3BecTHB! B raybokoit apesHoctH B Huaun, Kurae, JInaun,
Erunre, I'pemim u Pume. Urpamsusie kybmkm maxommmm B Erunre
(XX B. o H, 5,.) 1 B Karae (VI B. io H. 5.) NpH pacKonkax APeBHHUX
zaxopoHeHHit. OvKl HA IrpaHAX JIPeBHEErHIeTCKMX KOCTeH 4acTo HM30- MrpanbHblit Kybuk
OpaskaiHCch B BHUE NTHUYLEro IJasa.

B lpesneit Pycu urpansasle KyOMKH (JOABIKKH, KOCTBITH, KO3YJAH) YACTO H3roTaB-
JHBAJIHA H3 KocTell KHBOTHBIX. OTcooaa M NOULIO HA3BAHHE HrpalbHOI'O KYﬁHH& —
¢«KOCTh».

VnoMEHAHEA ©0 KOCTAX B JPEBHEMHAHHCKON NOS3HMH OTPAYKAIT IONYJAPHOCTH HIPHI
B koctu B Jlpesneit Mupun. «Mame urpokas — nepesiii auTepaTypHBIH TEKCT, YIIOMHUHAK-
WA KocTH, — mM3obpakaeT HX KAK BpaxaebHYIO 4YeJlOBeKY MArHYECKYI0 CTHXHIO:

Bedv wocmu yceamst KOAWOUKAMU U KPHOYKAMU,

Onu nopaCouwjaom, OHU MYy4arm, uUcneneasiom,

Odapawm, kax peGénorx, nobedumens oHU 6HOE6b auliawm nobedot.
Heydaunueabili uzpoxk nuimaemca 3aKJAAcmb KOCMU, 3AKA0OYAEM ¢ HUMU MUp:
Sawnwouume ¢ namu Apyxcoy! Homunyime nac!

B [Jlpesneit I')enum cumTasock, YTO HIPAJbHBIE KOCTH NPHAYMan MAdHYecKHR repoi
ITanamen Bo Bpems TpossHckoil BoiiHbl. Ho mo pepcun ¢gmnocodga I'epomgora, kocrn maobpe-
au Hacenasmue Manyio Asumio auamiinel, 4Tobbl OTBJAEYLCA OT rosoja, GonesHed HAM ApPY-
THX HAIACTeil.

B Jlpeeaem Pume B KOCTH HMrpajgm Bce cocJioBusi, or pabos no uMmnepatopo. MmMnepa-
Top KnaBauit paske Hanucan KHUry ob urpe B KocTi.

B Ipeprem KuTae 3a Mrpy B KOCTH MOXKHO OBLIO NOIACTE HA KaTopry.

Bo ®paamuan B XIII—XIV BB. MHOrouncieHHBIE KOPOJEBCKHE YKA3LI 3ANPENIATH HTPY
B KoCcTH. BHIHMO, sailpeibi 91H UKaAsaihCo Ve3pedylioTdiHpldi, LOCKOIbKY KupUaeBCKib
ykazom ot 1396 r. sanpemajuch Ve Heé CAMH KOCTH, a NPHMeHeHHeé M W3roTORIeHHe
noaaeJbHBIX KocTeiil.

[Ipasunsubie (cHMMeTpHUHBIE) KocTH obecnevMBalOT OfMHAKOBBIE MIAHCHI BhINAJAeHHA
Kaykaoil rpasm. Jlns 9Toro Bece rpaHH JOJDKHBI MMeTH OAHHAKOBYIO IUJIOmanb, OBITH MJIO-
CKMMH H OJMHAKOBO rnaakumMu. Bepmmebsl u pébpa KyOMKOB QOMEHBI MMETh NPABHJILHYIO
dopmy. CymMmmMa OYKOB HA NPOTHBOMOJOMHBIX IPAHAX NPABMJILHOH KOCTH paBHA 7, 4T006HI

3aTPYAHHUTEL XYJLHHYECTBO NPH HIpe.

A [MopnenbHaas KOCTh MMeeT HAPYHIEHHYI0 PA3SMETKY, CMeI@HHBIH IeHTP THAMeCcTH HJIH HM3MeHEeHHYI
dopmMy ansa Toro, 4robnl obecmevHTE NPEHMYIECTBO TOMY HIPOKY, KTO 3HaeT ob asToM.
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MareMaTHUYeCKasd HrpajJbHad KOCThb, KOTOpas ofcy:KaaeTcsd H HCOOJILIYETCH B TEOPHH
BepOATHOCTEH, — 3T0 MareMaTHdecKHil of6pa3 mpaBMJbHOW KocTH. Beimagerms Bcex rpa-
Hell PABHOBO3MOMHEL.

Ecam wrpanesEbi KyOHK OGpocaloT oAWH pas, TO BO3ZHMAKAET CAYYAHHEIH ONBIT, B KOTO-
pPOM BO3MOKHO 6 mpocTeMIIMX pPABHOBO3MOJKHBIX CJOYVYAMHBIX COOBITHH: 1, 2, 3, 4, 5 m 6.

1 2 34 4 5 6

PucyHok 45
Ecan mrpaidsuslii KyOMK OpoCHTE ABaKABLI, TO HOJVUIATCA Oo/ee CI0MKHBIH SKCIEPHMEHT,
KOTOPBII MOMET OKOHYHTHCA OofHHM H3 6 - 6 = 36 mcxomos. Ux yaobro maobpaskaTs ¢ momo-
meio Tabmane. 6 X 6, e HOMep CTPOKA — Ppe3yabTaT mepBoro Opocka, a HoOMep cToabma —
pesyabTar Broporo (puc. 45). Ecnnm npm nepsom Opocke BeINANO, CKaXKeM, 3 o4Ka, 4 OpH
BrOpoM 4 ouKa, TO B TaOnHIe sTO MOKHO H300pA3NTH, 3AKPACHEB COOTBETCTBYIOINYID KIETKY.

Kak y3HaTbh BEpOATHOCTb COObITUNA

(D B HeroTOpbIXx Cny4asix BepoSsiTHOCTb COOLITMA MOXHO YCTAHOBWTb, MCXOAOS U3 CUMMeE-
TPUM B CNy4anHOM OnbiTe.

Hanpumep, mpr GpocanWH CHMMETPHYHON MOHETHl Pa3yMHO CYHTATH, UTO IHAHCHI OpJaa

- 1
H PEIKH OAMAAKOBLI, i NOITOMY BEPOATHOCTSL BEINAJCHHS K0l CTOPOHB paBHA _ .

To ke oTHUCHTCA M K NPaBHIALHOM MrpanabHoil KocTH. Ona umeer 6 rpaneii. Kocrs cum-
METPHYHA, H II0OITOMY BEPOATHOCTH BRINAJEHHFA BCEX TPaHEd Mbi NOJATaeM OAHHAKOBLIMH
1

H pABHBLIMH e

@ MHorpa BepoAaTHOCTHM COBLITUMIA YAAETCH BbIMMCNUTL, 3HAA BepoaTHOCcTM Bonee npoc-
ThiX COOLITWIA.

Ho gaxe eclilH BEePOATHOCTBL coObITHA YAaJloCk PACCHHTATE, OCTAlOTCA COMHEeHHA. ,u'BJIO
B TOM, YTO pﬂc‘lé‘l‘hl HelnpeMeHHO OCHOBAHBI HA Kakux-aubo HCXOOHbLIX MNpealnoJIOHeHHAX.
A OpeanoIOeHHA MOryT OKASATHCH HETOUYHBIMH HJIH Jarke OIIHOOTHLIMH.

@ Ewe oamH meTton onpefeneHms BEPOATHOCTM — 3KCMEePUMEHTanNbHbLIN UNWM CTaTUCTK-
YeckKWid. ITOT MeTo[, ocHoBaH Ha HabmoneHusx.

Sy
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IIpr MHOTOKpATHBIX NMOBTOPEHHAX ONBITA YACTOTHI CIYIAHHBIX COOBITHI OKA3ZLIBAIOTCA
63kl K uxX BepoATHocTAM. IloaToMy e€ciaH ONBIT MOMKHO HOBTOPATH MHOIO pas, TO Bepo-
ATHOCTH CJAVYAHHOrO COOBLITHA MOMKHO OLEHHTb €ro 4acTOoToil.

PaccMoTpuM CBA3hL HACTOT M BEPOATHOCTEH HA NpH-
mepe crpaxopaamnsa. C 2004 r. 8 Poccun percreyer aa-
koH 06 OCAI'O — obaszaTesbHOM CTPAXOBAHWUHM ABTO-
rpaskIaHCKOH oTueTcTBeHHOCTH. Buagenen apromobnan
AO/IKeH 3aKJIONMHTE JONOBOP CO CTPaAXOBOH KOMIIAHHEH.
Ilo sromy AoOroBcpy Baajenel MAIIHHBI IJIATHT KOMIIA-
HHH ONpefeJIEHHYVI0 CYyMMY (CTPAXOBYKW MNpPeMHH HJIH
CTpaxoBoii B3HOT), a KOMNAHWA B3aMeH obAayercH
OIJIATHTH ([0 Onpele/éHHOro npeaena) yiuepd, KOTopbiii
MoykeT OBITE HAHECEH DTHM ABTOBJAJIENLIEM JAPYyroMy
ABTOBJAMENBIY, TOPOACKOH cOBCTBEHHOCTH HWJIH Telexo-
aam B cayuae IITII. Yro6ur onpeaenuTs pasMep CTpaxo-
BOr'0 B3HOCA, HYMKHO YUECThb [B€ BeJHYHHBI:

1) ¢ KakoH BCPOATHOCTHLI0 ABTOMODHIL B TEUEHHE CPOKA CTPAXOBAHHS MOMKET MOINACTh
B JITII;

2) xaxoii B cpeguem yulepb oxpy:awommpm npuHOocHT oguo JITII.

BepoaTHocTs cayuaitHoro cobbiTia «B Teuenune roga asromobuas nonagér B JITIT» omne-
HHABAETCA M0 CTATHCTHIOCKHM JAAHHBIM, KOTOPEIMH PACIOJATAIOT CTPAXOBBEIE KOMIIAHWH.
B pasueix permoiax Poccmm sra sepositHocTs pasuas — ot 0,04 go 0,1.

(D BepoaTHLCTU HEKOTOPLIX COOLITUIA He YAAETCA HW OUEHUTb, HA BbIYMCNUTL, HU Ha3Ha-
YuTb K3 coobpaxeHnin cuMMeTpuu. Takmmu cOBbITMAMKW TEOPWA BEPOATHOCTEN HEe 3a-
HWUMaeTCsl.

Yto HAM JAOT BEpPOATHOCTH, KpoMme oNeHKH mancoB nonacts B JITII mmm BmiArpars
B JoTepee? IT0 LAJIEKO He eIMHCTBEHHAA MOJb3a, KOTOPYIO MOMKeT NMPUHECTH 3HAHHe Bepo-
ATHOCTEI.

C OoOMOINBEK TeOpPpHH BEpOﬂTHDCT‘Eﬁ OpoBOAATCA HCIORITAHHA JIeKapcTB, HHXXeHephl
NPOeKTHDPYHOT 3AaHHA H COOpPYHeHHA, PACCYHHThHIBEAIOT HElJIé}KHOC‘I‘b cCHCTEM B 8BTOM05H-
JAX, CAMOJETAX, CVAAX, HA SJNeKTPOCTAHIMAX M B KocMudeckKHX kopabasax. BeposaTHocTH
OIACHBIX HOGOYEBIX fBJICHHII, OTKA30B, ABAPHIl M KaracTpod HYKHO COEJATH KAK MOMK-
HO MeHbIIe. Yem MeHee BepOATHBIMH SABIAITCA HellaronpusATHEIE caydaliHble coOBITHA,
TeM Jydqlle.

Pons manoBeposTHbIX CODBITUIA B XMU3HM YenoBeka

Ecnu sepoaTtHOocTs cobuiTHa mana (manpumep, 0,001), To omo macrymaer peako. Taxme
coOBITHA HA3BIBAGT MALCACPOATALIME. HanpaAmcp, MGHKHO BulalpaTi 8 HoTeped DOnbMyIG
CyMMYy JAeHer H xuTh OGeabeano, He yuack W He paboras. Ho BepoarnHocres atoro cobniTHA
HACTOJIBKO MaJia, WT0 PasyMHBIE JIOAH HA 3TO0 He paccumtTeiBaor. Chopmysuposan aaxe
NPHHITAT.

@ MpvHUMN NPaKTUY4ECKOW HEBO3MOXHOCTW: K ManoBeposTHbIM CODLITMAM Npu of-
HOKPaTHOM NPOBEAEHWA ONbITA OTHOCATCH KaK K HEBO3MOXHBLIM.

OTo He TeopeMa, a JMINL NPHHIMI, ONpPEeJeJANONIMI HAIIe OTHOLIEHHE K MAJIOBEDPOAT-

HbIM CcOOBITHAM B padHbIX cHTyanusax. Baskso ymers BaBemuBaTh pucku. Ha npuanmn

fe=——
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OPAKTHYECKOH HEBOZMOKHOCTH Helb3s MOJATATHECSA, €CJH OT JTOT0 3ABHCHT YhS-TO JKH3HB
wian 3popoBbe. Hanpumep, BepoATHOCTh NONACTH [MOJ MalIWHY, Hepeberaa yaumy, maja,
HO HOCJEACTBHA 9TOro coObITHA TAKOBBI, 4TO HpeHebperars mMH Henbsfd. [losTomy He HYyxK-
Ho nepeberats yaunyl.

HysHO IDOMHHTB, YTO JAXKe OYEeHB MAJIOBEPOATHBIE CODBITHA HHOTAA caydaorcs. Ha-
npuMep, opraEM3aTopbl 3uMHell osmuMnouaasl B 2010 r. He MOrIM AONVCTHTH MBICIAH, YTO
sumoii B Banxysepe (Kanana) ne 6yaer cuera. Ho ero mourn me Ownino. Ilpumiocs noabso-
BATBCA CHENHANLHEIMH CHErOBLIMH NyIUKaMH. B peayiasraTe Taxkoro MajaoBepoATHOro cobbl-
THA HHKTO HE IOCTPAAAJI, TWIBKO HEMHOTO PACCTPOHJIHCH CIOPTCMEHBl W DOJIeNBIIHKH.

Ho uHOraa ciay4yaloTcd MAJIOBEPOATHBIE COOBITHA ¢ THXKENLMH nociaeacrBasamu. W ecnm
Takoe cobbiTEe npounsoiigér — olpymwuTca 3aHHEe, BHE3AIIHO BBIHAYT H3 CTPOA TOPMO3a
B aBroMobHie, — moroMm OyaeT DO3AHO BCIOMHHATH, KAK Mana ObUla BEPOATHOCTH 9TOrO
coberraa. Iloaromy, wToOBI NpeJOTEPATHTE HECUACTHe, HYMKHO PervispHO TPOBepPATH TOp-
MO03a, BOBPEMA PeMOHTHPOBATH HJIH CHOCHTH BeTXHe 3IaHHA H MPHHHMATH APYTHe HeobXo-
AumMble Mepbl. Takum o0pasoM MOMHO 3HAYHTENLHO MOHH3HTL W Ge3d TOro MANYIO BeposT-
HOCTb HECHACTbA.

Ects MeTkasi nocaoeuma: «Hesapsismennoe pyKbé pas B roJi cTpejisiers. JTO Kak pas
0 MAJIOBEPOATHBIX COOBITHAX, KOTOPbIE BCE JKe MPOMCXOMAAT.

@ Dobuibesi Toro, 4T06bl HECHACTbA W KATACTPOdbI HE CAYHANMCh COBCEM, HEBO3MOX-
HO. HO MOXHO W HYXHO Aenatk BCE, 4TOOGblI BEPOATHOCTM 3TWMX COGLITWMIA cTanu Kak
MOXHD MeHbLUe.

K coxanennio, 4acTo JIIOJM H3-3a CBOET0 JIEKOMBICJIHA HeJ0ONeHHBanT onacHocts. Ha-
OpHMep, BEPOATHOCTh CTOJKHOBeHHA «Turanukas c aiicbeprom Obina kpaiiHe mana®., Ka-
nutad JABapyl CMHT MOr eé emé yMeHbIIHTb, CHH3HB CKOPOCTB Cy/JIHA, HO He CJeJan 3To-
ro, CYMTAMA, Y10 CTOJKHOBeHHE HEBO3MOMCHO.

Kak cregyeT OTHOCHTBCH K MAJOBEPOATHBIM cOOBITHAM, monpobyem oOBACHHTE HA NIPH-
Mepe ¢ «yOpaAMOoii» MOHETOI.

Boo6pasum, uTo Bam DpHATENk Y Bac Ha rnaszax Gpocaer Ha cron monHery 10 pas u Bce
10 pas BeImaraetr opéna. ITo MOMKET CAYVMHTHLCA, XOTHA 5TO H MAJOBEPOATHO (Takoe ciay4aer-
cA B cpegHem peske ogHoro pasa "Ha 1000 takux onsiros). Tenmeps npuaTens npeajiaraer
BaAM YrajlaTh, 4TO BBITaZeT NMPH cAeAyiomeM, ofnaHaAnatom Opocke. IlompocuTe ero moka-
3aTh BAM MOEeTy M cTos nobiuxe.

IIpeanonoxumM, UTO BAII NPHUATENL XHTPO yiabGaeTcsa M YKIOHAETCHA MOJ PASHBIMH Ipej-
noramu. Torga cineayer 3anof03pHTh, UTO BaM NOKa3LIBalT (dokyc. Hanmpumep, y MOHeTHI
Ha obemx croponax opén. Mam B crTose CKpBITO XHTpPOe MATHNTHOE yCTPOMETBO, a MOHETA
CHILHO HaMaraudena. Mam npocro NOBKOCTE PYK.

Jpyroe gejlo, eciy OPHATENb COIJIAllAeTcHA, H Bbl COBEPUIEHHO SICHO BHIHTE, YTO Hepex
BaMH OOBLIMHBIN cTOJ M oDBIMHAA MOHeTa. B 9TOM ciytiae NpHAeTcA HPH3HATHB, YTO BRI CTA-
JIH CBHJETe]eM peIKoro, a moToMy yiaHBHTeJdbHOro cobeitHs: 10 opaos ua 10 nomwiTok.
Torna mancel Opjia M pelIKM npu caeayoueMm Gpocke oauHakoBbl. MoneTe «He HaJOeNo»
najaTh OpJIOM BBepX, H OHA <HEe HMCHBLITHIBAET HENPHASHHM K pelKes». JTOT Caydail caMmblil
TPYAHBIA AJIA YraJblBAHHA.

I Tor, kro Gemxur, umeer Goabile MAHCOB CHOTKHYTECH M YIACTL. YAHIY HYIKHO NepeXoiHTs CHOKOM-
HEIM maroMm, yoenusmucsk B GesomacuoctH. M BogmTemo mpome npefckasaTh AHCTBHA H ABHIKCHHA
CHOKOHHO HAVHOIero nNemexofa, 4eM TOoro, KTo Beiferaer Ha HDpoemrylo 4acThb.

2 BpuTaHCKMI TpaHcaTIaHTHUYecKHil mapoxoj «THTAHHEs, BHINONHAA CBOH mepBulii peiic, 15 anpens
1912 r. cronkuyacsa ¢ aficheprom u 3aToHYN.
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ID BeposaTHOCTHas 3awmrta nHpopmaumm
OT owunbokK

ABOoWHOW BBOA

Moskao Oes moeyBelnWdYeHHHA CKA3aTh, 9TO MbI yKHBéM B Mmupe nupp. lndper conposo-
JAAIOT HAC MOBCOAY H HIPAT BAXKHYIO poJik B Hameld >xusau. ¥ mwoboro dejoBeka MHO-
JKEeCTBO JOKYMEHTOB, Ka:KJAblii M3 KOTOphIX MMeerT Homep. Ham wacTo nmpHxXoiMTca BBOJHTH
MACCY [AHHBIX Ha pasubix caiirax. Ho uenoseky caoiicrBenno omubatsca. Kak obesona-
cHTh ceba oT caydaiHbIXx ommboK?

Camprii npoctoii cmoco6 — paeoitHoit BBOg. MHOrme caifTel, BKJAIOUYAA calThl rocymap-
CTBEHHBLIX YCAYI, SAlpallMBAKT BaKHYI HH(popManmuioo asamasl. Hanpumep, npuxoguTcs
OBa pa3a BBOAHThL HOBBIIl Maposib MPH CO3AAHHH JHYHOro KabWHera, Ba pasa MOAPAN BBO-
AWNTE aApec sneK~poHHOH moursl. 3aueMm? Jlns sammTel or ommbokK.

Ecam momssosaTens NpHAYMaeT OAWH OAPOJb,
a BBeJéT mo owubke HEMHOIO ApPYroi, To HHKTO
HHEOrja He Yy3HaeT, KaKOH mapoiab mo omubKke oka-
sasica B cHcreme (puc. 46). IlonbaoBarenb He CMO-  Asexcangp v
JKeT BOMTH Ha caiiT, oH OyaeT HeJOYMEeBATH M Jaike
MOKeT HAYATh BO3MVIIATHCH, CYHATAA, YTO CANWT

Peruncrpanus

JIncamun w
miaoxo paboraer.
Yrober moprrepanTh OesommbouHOCTHL  BBOJA, :
Alexander, Foxx v
NporpaMMa PpermcTpamdH [IPOCHT BEECTH [apoJib
el pa3: BepPOATHOCTh JBYX OJHHAKOBBLIX OmMHOOK =
npeHeOpe:xEMO Mana', ®
To ke A C NMEKTPOHHON MOYTOMH: €cIH MPH BBO-
Ae — omHOKa, TO MOJAL3OBATENL HE MOMYIHT HHEPODP- e TlanTmepowiensm e commaanet o 03 po oM

MAILHUID, KOTOPYH €My JA00pOCOBECTHO NOCBUIAET CH-
crema. BesommGouHOCTE BBOJA 2JeKTPOHHOH nourtel PucyHok 46. [lBoWHOW BEOA napons
oueHs BaxkHa. Iloaromy HMcnoasayeTcsa ABOMHON BBOM.

KoHTponeHblie undpel 1 CYMMbI

Jpyroit cnocol BepOATHOCTHON 3anmuThl HHQOPMAIHHA — KOHTPOJBHAS CYMMAa MJIH KOH-
TpoasHasa mudpa.

Ilouwrn y Kaxjioro B3pocjoro ecTh OankoBckaa Kapra. Yrofnl crenaTh AeHeXKHBIA nepe-
BOJI, HYXHO VKA3aTh HOMEp KapThl noayuarend. I{paTko paccKazeM O TOM, KAk Teopusa
BEpPOATHOCTEH MOMOraeT IAMMTHTLCA OT OMIMOKH.

Y OGonbIMHCTRA TJAATEKHBIX KapT HoMep cocTonT u3 16 mudp. Ilepsas mmdpa mome-
pa — Kop maaté:xkHoi cucrembil. [lo caegyiommm natu nuppaMm MOKHO Y3HATH, KaKOM
6aHK BBINYCTHJI KAPTY. 3aTeM HAET AeBATHIHAYHLIN HOMep KapThl. JTH JAeBATH IHMP
MOJKHO CUMTaATh caydailupiMu. W Hakomen, — mnocnemnsas, mectHagnaras nudpa. Ira qud-
pa koHTponbHas. YrobBl ompeaesHTH KOHTPOJBHYI HHOMDPY, NPHMEHAETCHA CHEIHATbHBIH
AJITOPHTM.

I HexoTopeix mofieil TaKHe MPOCTHIe MePLl 3aUUTh pasjpaskaioT. OHN cTapalTes CXUTPHTH — BBECTH
napoinbk OMH pa3 M CKOIMPOBATHL €ro Bo BTopoe oKHo. Ha mMHOrmx cafiTaXx monsITEa KONHPOBAHHA
naponeii 6nokupyerca. Ho me ma Beex. Ecain B mepBoe okHO maposbs BBefieH ¢ ommuOKoM, To ommbka
CcKONUpyeTcs BO Bropoe okHo. Yenosex cam ceba makamer.
2 Homep GamkoBckoil kaprel «Mups HaumHaetrca nudgpoi 2, y kapr JCB pepsasa nmdpa momepa 3,
v kapr VISA — 4, y MasterCard — 5, y Maestro — 6.
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1. Bece undpsl, cTosmme HA HEYETHBIX MECTax, YMHOJKAKIOTCA HA 2, NPH 9TOM H3 JBY-
3HAYHBIX NPOH3BeJeHHH BbMHTaerca 9.

2. TonyueHHble B pe3yJjikTarTe NepBoro mara qudpsl ¥ gU@pLI, CTOAINHe HA YETHBIX Me-
CcTax, CKIaAbIBAIOTCH.

3. Konrposipnas uudpa — 2To IH@pa, KOTOPOH B IOJYYeHHOH CyMMe He XBATAeT I0
Gnmxaiimero ceepxy umcna, xkparsoro 10.

ITPUMEP. Ilpeanonoxum, GaHK BRINYCTHI KapTy, H nepssle 15 mudp rakne:

2200 2476 0343 593_

Hy:xHO onpesenuTs MocjaefHION KOHTpOIbHEYIO nudpy. YMHOoxaeM Ha 2 uudpsl, crosuHe
HA HEYETHBIX MecTax, W NpH Heodxommmoctrm BeramTaem 9. IMoayuaworea mmudgpm 4, 0, 4, 5,
0, 8, 1, 6. Teneps HaliAEM CYMMY NMOJAYYEHHBIX IUGP ¥ MUdp, CTOANAX HA YETHBIX MECTaX:

4+0+4+5+0+8+1+6)+(2+0+4+6+3+3+9)=28+ 27 = 55.

Yrobel nonyuutk 60 (Oamskaiinee cpepxy umeno, kpatHoe 10), vy:xkHO nobaButh 5.
910 M ecTh KoHTpoabHas nudpa. Takum obpazom, Kapra mojydaer CBOH HOMep OKOHYA-
TeasHo (puc. 47).

Ecan uenopex npm BBOge HOMepa (MM CKAHEpP IpPH
2200 2476 0343 5935 CUYHATHIBAHWH) ommuOETCA, BO3HAKHeT coobmenne ob
omubre. MoxHO i cay4ailHO BBeCTH HEBEePHBIH HO-
Mep ¢ NPABHIABLHOH KOHTpOABHOI mudpoit? Ila, Takoe
|VAN IVANOV MMP BOSMOMHO, HO MAaAJOBEpPOATHO. 38]]1“'1‘3 C INOMOULHO
OJIHOH KOHTPOJBHOH HMHMPHI CYATAETCA JOCTATOMHOM.

I[IpumepHO Tak >Ke 3allHINEeHBI OoT OMOKH BBOAA

'd R

., J

HOMepa OAHKOBCKMX CYETOB, HOMED HAJIOTOILIATE]b-
Pucynok 47. NpaBuneHblid HOMEp IMMKA, HOMep MeHCHOHHOTO CBHAETe/ILCTBA, JIHIEBLIE
KapTel «Mup» cueTra HAa KBAPTIUIATY H MHOHe [pPyrue NepcoHAb-

Hble AaHHBIE.

TMoxoxxkum oOpaszom zammiaerca or oninbox uHboOpMaMs NpH nepeaade 1Mo MoOOHILHBIM ce-
taM mwin Hareprery. Kamasni cuMBos B coo0leHHH KOAMpPYeTCH YHCJAOM, B HX cymMma (KOHT-
poiBHAas cymMma) nepejgaércs Bmecre ¢ coobmenwem. Ecmm uz-za nomex wHpopmanmsa coryuaii-
HbIM Dﬁpﬂ.'.lﬂﬂ HCKASHJIACH, TO NPAKTHYECKH HaABEPDHAKA KOHTDOJIBHAA CYMMAa OKAKETCH HeBep-
HOil. BepoATHOCTE cay4aiiHOINO COBHAJEHMS HACTOJLKO MAJIA, YTO €10 MOMHO IpeHefpeus.

@ Bmecte ¢ ocHoBHOW uHpoOpmaumein nepenaéics wabeiTouHan wHdoOpMauua, NO3Bo-
NAOLWAA NPOBEPUTE KOPPEKTHOCTL Nepeaayn OCHOBHOW uHbopMaumn,

MN36bITOYHOCTL fA3blKa — BEpPOATHOCTHaAA 3auwuTa

3amuTa ¢ NMOMOILI0 M30BITOYHOH HHMOPMAIMH NOABHJIACE BMECTe C YeJOBe4YecKoil pe-
upio. Korga Mbl BHAHM oneuaTky B TexkcTe, o0bIYMHO IIOHMMAEM, YTO 3ITO ONEYATKA, M MO-
AeM JIerKo JorajlaThcA, KaKoe CJI0BO JOKHO OBITH B aToM Mecte. lleno B Tom, wTO pyc-
CcKHIl sA3bIK HabbiTOueH, kKak M JoGoH Apyroil ecrecTBeHHBIM A3bIK. Ecam ciayuaito npo-
nana HyxHaa OyKBa, MOABHJIACH JHINHAA MM OYKBBI MOMEHSJIHCH MECTAMH, TO HA IOMOILL
OPHXOAAT cocefHHe OYKBBI H CJA0OBA, HHOTZA JAKe COrJIACOBAHHE CJIOB [0 HAJEKAM, pOjamM
H YHCIaM nDoMoraerT HaM BOCCTAHOBHTE CMBICJI HANMHCAHHOI0O — H3IBIKH Oﬁ.ﬂﬂ.ﬂﬂlﬂ'l' BBICOKOM
H30BITOYHOCTRIO.

Hu y Koro He BOSHHKHET COMHEHHMII B TOM, 4TO TAKOE <«CTAMTCTHKA», «MHHHAS Kalla»
HIH «OpHYacTHBIH obopmors. CMmeicn mpomas, HO He coBceM. Ero MoXHO BOCCTAHOBHTE.

e
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Yem KypbheaHee OMevdaTKa, TeM Jierde eé mcmpaBuTh. M Tombko B peflkux caydasax Habbi-
TOYHOCTH $3blKA He XpBaraeT, 4ToObl IOHATL, YTO HMMelnock B Buay. Hanpmmep, 4esioBek
HAIIMCAJ, YMTO OH 4+[IOMAJ MAIMIMHY»*, A4 Ha caMOM JeJjie OH €€ BCEero JIMIb MOMbLI. CHH’.CJ'I
He mponaji, oH craa ApyruM. Takme HesameTHble OmMHMOKH NPHBOAAT K HeAOPA3YMEHHAM,
HO OHH MAaJIOBEPUATHBI, IMO3TOMY CIAYYAIOTCA HEYacTo.

HMabuiTouHOCTE fA3LIKA I[IO3BOJAET CO3JABATH AJTOPHTMBI NpoBepkH opdorpadpmm u He-
NpaBJieHHA ONeYuUTOK IIPH BBOJE TEKCTA B KOMIBIOTEpP MM cMapTgoH.

Huoe peno — maremarnuecknil asslk. B mém ner maburrounoctn. ITourn mwbas onmcka
HJIH ONEYATKA B 3AIHCH YHCAA HIH B MATEMATHYECKOM BBIPAKEHHH MeHseT CMBICI, H 4a-
CTO He ocraércA caemnoB. Hanmpumep, XoTen mMKONBHWMK HANHCATE 712, HO IOYEMY-TO HAIH-
can 12 (moxer ObITh, B YepHOBHKE HANMNCAJ CeMEpPKY, MOX0XKYI0 HA eJHHHIY, a IIOTOM Ie-
penucan 3Ty egHHEMNY B uHcTOBHK). He oueHb cTpamHo, ecqH 3TO CAYYHJIOCH B JAOMANIHEM
sanaEdu. EcaH ke Takoe NpOH30IAET HA SK3aMeHe, HHKTO MOTOM He CyMeeT A0KA3aTh,
YTO MMEJOCh B EMJAY HE TO, YTO HAINHCAHO: BOCCTAHOBHTH 3aJlyMAHHOE MO COCENHHM udb-
paM HMJIH 3HAKAM HEBO3MOJKHO.

ITosromy MaTeMaTH4YecKHe pPACYETHI M 3ANHCH, oco0eHHO OTBeTHl HA 3JK3aMeHe, HYIKHO
o6s3aTeNnbHO MpPOBEpATH ABAa, a To W TpH pasa. [IpoBepka, KOTOpYI0O BCerla COBETYIOT Je-
JaTh YIATeNs MATeMATHKH, — BJTO BEePOATHOCTHAA 3AI[ATA OT JOCAJHBIX OIIHADOOK.

® Bonpocsl

1 NageHwe cocynbku C KpbillW Ha ronosy newexoga — cobbitTme manoseposTHoe. Y10
HYXHO AenaTte Ans Toro, 4To6bl 3Ty BEPOATHOCTh ELE YMEHbLUWTL?

2 B kakmx <nyyasix He cnefyer NOBEpPATLCA npasuny: «B ogHokpatHOM oOnbite manose-
posiTHoe cobbiTMe He npoucxoguTs?

3 MNpuBeauTe HECKONLKO MPUMEPOB MANOBEPOATHLIX COBLITUIA U3 XU3HWU.

4 B daHtacMueckoi nosectr Apkaaua v Bopuca Crpyraukux «lMoHeaensHWK HauvHaetca
B cybbory» ectb 3nu304, KOrma repoM cHa4Yana HaxoadaT ymeplLuero nonyras, Ha nanke
¥ KOTOpPO O KONsUO C HOomepom 190573. Ha cneayiowmia [igHs OHW BUOAT Takoro xe
6ONLHOr0 NONyrasn C 3TMM Xe HOMEpPOM, KOTOPLIM yMupaeT Ha wx rnasax. Ewé usepes
neHb K Ham B nabopatopuio BneTaeT BeCENbi U 3A0POBbIA MONYrail C TAKUM Xe HOMe-
pom Ha nanke. lepoit noeectm AnekcaHgp lNpueanoB paccyxnaer cneayiowmm obpazom.

Bcé npovcxoapswee, paccyxaan f, no-HacTosilemMy yauBUTEsIbHO, TOMIbKO EC/IM CYM-
Tatb, YTO 3TW TDU MAKW YeTeipe nonyras — oauH K1 ToT Xe nonyrad. OHW KercTBNU-
TeNLHO T3K MOXOXW APYr Ha Apyra, 4170 BHa4ane s Obin BBenéHw B 3abnyxagewnne. 310
ECTeCTBEHHO. 5l MareMaruk, s YBaxXal) YMCcna, N COBNageHne HOMEPOB — B 0CO0EH-
HOCTH LW2CTU3HAYHLIX — [NIA MEHsI aBTOMATMYECKM ACCOUMMPYETCA C COBNageHuem
NPOHYME 0BaHHbIX MpeaMeTos.

O6bLACHU e CBOMMW CJIOBAMW, YTO WMEIOT B BWY aBTOpbl B NOCNeAHem npeanoxe-
HWW, FOBOPA OT WMeHw lpuBanosBa 0 coBNageHW HOMEpPOB W NPeaMeToB.

5 Noaymaiite, 3a4¥em B anropuTtMe 3alnThl OAHKOBCKOW KapThl YMHOXaTb UMdpbl Ha
HEYETHLIX MecTax Ha 2 nepen Tem, Kak cknagbiBate undpsl. MNoyemy GepyT ocTtatok
OT genedua Ha 9, a He Ha 107

@ 3apaum

186 OO6bIuHYI0 CHMMETPHUHYI0 MOHETY, V KOTOpOH Ha OfHOI CTOpPOHEe H300paXkéH opé,
a JApyras cTopoHa — peuka, OpocHam mwecTs pas. Bee mecrs pas sTa MOHeTa Bbl-
nagana opiaom. Kakoe yreep;caenHe HJIH KaKHe H3 YTBeD)KAEHHH BepHBI?
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a) B cnepgyiommii pas Gonee BepoOATHO, UTO BHRIMAMET OPEJ], UeM Pelrka.

6) B cnegyioumii paz Gonee BepoATHO, UTO BEIMAJET pPeIllKa.

B) B caeayiommili pas opéa ¥ peumka MOIYT BBIIACTE C PABHBIMH IIAHCAMH.
r) Cenemoil paz moapax OpPés BBIMACTE HE MOJKET.

) Ipn cexsmom Opocke ToOMe BHINALET OPE.

187 lns npasunabHoll MOHETH MBI IOJATAEM, YTO BEPOATHOCTH BBLIIANEHHS OpJia paBHA

188
189

0,5. Paaymuo nau oxuaars, uro npu 100 Gpocanusax MOHETHI OpPEN BHINAAET:

a) 5 pas; 6) 49 pas; B) 90 paa?

IMoa6pockre monery 10 pas. ¥aanocks Ju BaM ¢ HepBOil NONLITKH BeIOPOCHTH AECATH
opnos? Kak BEI AyMaeTe, MOMKHO JJH CUYHTATE TAKOe CcOOBITHE MANOBEpPOATHBIM?

Bpocire urpaneayio kocers 6 pas. Brimano am mects mectépor? MokHOo am cun-
TaTh rakoe coObITHEe MAJIOBEPOATHBIM?

1
190 BeposarnocTs BHINAZEHHSA MECTEPKH HA NMPABHILHOM KOCTH paBHA ri CronBKO pas,

191

192

193

o BZIIEMY MHEHHIO, CIeJyeT OXHUAATH Bhnajenue mectépkun npu 600 Gpocanmax
KocTE?

Hrpansayw koers Gpocawor 6 paa. flsaserca snm, no BamemMy MHEHHIO, MAaJOBEpO-
ATHLIM cJAydaiiHoe cobbITHE:

a) WecTEépPKa He BRINANET HH pa3sy;

6) kakas-To rpass BeInaga Gojee ogHOro paaa?

I[IpaBuibHYI0O HrpajJbHYK KOoCTh Opocuam 6 pas. Okasanock, 4TO eMHHIIA BBIINAJA
ABaxk,1kl. O3HAYAeT JH 5TO, YTO KAKOE-TO YHCJIO OYKOB HE BRINAJO HH pasy?

B Tecre nmo 6monornn 16 3agau ¢ BeIDOpOM OTBETA M3 YeThIPEX NpPeAJIOKEHHLIX Ba-
puam-os. Bepueuit BapmanT Tonbko oguH. Tpoiiky craBaT sa 4 NpaBHABHBIX OTBe-
Ta, YeTBEpKY — 3a 12, a naTepky — 3a 15 mpaBHabHBIX oTBeToB. Baca He roros
K TecTy H BeiOHpaeTr oTBeThHl Hayjaauy. PasymHO nH oxmpaaTk, uro Baca moayudr:
a) OTMETKY «3»; 0) ormerky «4»; B) OTMETKY «95»7



MHoO)XecTBa

MHOXeCcTBO — BaXHeWlwee maTemaTu4eckoe
NOHATUE, OAMH N3 HaYallbHbIX «KUPNUYUKOB», N3
KOTOpPbIX CTpouTcA mMaremarumka. [lockonbky
MHOXECTBO — MNOHATUE HaYanbHOe, ero Henbas
onpenennuTb, TO €CTb TOYHO CKasaTb, 4TO 3TO
Takoe. MHOXEeCTBO HYXHO NOHUMAaTbL Kak Habop,
MacCMB WNN KONNEeKUMIO Kakmx-TO 3NMeMeHTOB.
[OBOpR B CTAatuCTUKke O YUCNOBLIX Maccusax,
Mbli UMEeM Oeno Cc MHoxecTBamMu 4ucen. leo-
MeTpuyeckaa ¢urypa — 3TO MHOXECTBO TOueK
Ha NMNOCKOCTW. LLKONbHLIA KNnacc — MHOXECTBO
LWKONbHWUKOB, KOTOPbLIE B HEM y4aTCH.

32 MHOXecTBO, NOAMHOXECTBO,
npMMepbl MHOXECTB

33 Onepaunmn Hag MHOXECTBaMW.
AwnarpaMmmbl Anunepa

34* MHOXecTBa peweHun
HEPAaBEHCTE U CUCTEM

35* MpaBuno yMHOXEHUNA



‘39 MHOXeCcTBO, NOAMHOXEeCTBO,
npuMmepbl MHOXECTB

MHoxecTBa, npumepsl U 0603HaYEHUN

Hennasa TOI1HO cKasaTh, 4TO Takoe MHOXKecTBOo. Beawn urofnl gaTe onpejeleHne HOBOMY
MOHATHIO, HYJKHO VIKE YTO-TO HMETH. TPeyrojibHHK ONpefesifeTcdA C IOMONILI) OTPE3KOB,
OTPEe3KH — C HNOMONILI0 NMPAMEIX M TodeKk. Touka H nmpaAMas — NOHATHA HAYAJIbHLIE, IMO-
3TOMY HX He onpeaensaT. ToyHO TAK Ke HEBO3IMOMKHO ONPEAEeJHTh MHOMECTBO — 3TO Ha-
yanbHOE NoHFTHE. MBI nmosyuaeM npefcTaBjeHHe O MHOMKECTBAX HA NpHMepax.

Mgl cobupueM BO MHOMKECTBO HEKOTOPbIe O0BEKTHl H HA3LIBAEM HX 3JIEMeHTAMH MHOKe-
ctea. Hampumep, MOKHO TFOBOPHTE 0 MHOMKeCcTBe aBToM0oOHJIel Ha HapKoBKe BOale AoMa.
ABToMOGHIM HA NApPKOBKe — JJIEMEHTHI 3TOro MHOKecTBa. [lpyrue asroMobuim (He Ha
3TOH MAPKOBKE) B 5T0 MHOMKecTBO He BXxojaT. leomerpudecKasa (urypa — 5T0 HeEKOTOpoe
MHOMKECTBO TOUEK.

HHorgma mMbi MCHOAB3YEM CHHOHHMMBI K CJOBY «MHOXKECTBO»: MACCHB, HaAOOp, Ko/UIeKI[HA.

MHuoxecTBO MOMHO cofpaTh M3 pasHOPOAHBLIX npeameroB. MoMHO, HanpuMep, paccMo-
TpeTh MHOKENTBO, COCTOfAlIee W3 KapaHgama, obnaka u Goruexa. Ho makme muoMkecTBa
obrruno Gecnoneansni. [loneannl MHOXECTBA, YV KOTOPLIX sjJeMeHTHI obnagaior obmmM npu-
snakom. Hanpumep, MHOKECTBO /lepeBbeB B KAKOM-TO MNapke, MHOKECTBO JOKAJHBLIX JHEMH
B Hoalpe B HaleMm ropojae WJIH MHO;KecTBO OVEB rpedeckoro andasura. Ilo Takum onmca-
HHAM MBI MO}KE€M TOYHO CKA34Th, IPHHAAJNEKHT JJIeMeHT MHOMKECTBY HJIH HeT.

(D MHOXeCTBO MOXHO 3afaTte OAHMM U3 ABYyX cnocobos.
1. MnXHO SBHO NEPevYUCNUTL BCE 3NEeMEeHThH MHOXecCTBa.
2. MuxHO onucatb MHOXECTBO, TO eCTb ykasaTk NpWM3HaK, KoTopbiM obnapailor Bce
ANeMEHTEl 3TON0 MHOXeCTBa.

IIPHMEP 1. MuOKecTBO COCTOHT M3 CJOB s«NOHEAe/JbHAK», ¢«BTODHHK®, «Cpejas, «9eT-
Beprs, ensaTHaNa», ¢cybboras, e¢BockpeceHbes. Ceilfuac 3T0 MHOMKECTBO 3aJlaHO [epedYHCIIe-
HHAeM ajleMeH™0B. Ho MOMKHO ero onMcaTh: MHOMKECTBO HA3BAHHH JIHeH HeJeJH.

OGo3HaYaTh MHOMKECTBA IPHMHATO JATHHCKMMH OVKBAMM MJIM ¢ HOMOMBK (DHIYPHBIX
CKOGOK, B KOTOPBIX NepevYMrcijiedHb] BCe 3JIEMEeHTHI.

IITPHMEP 2. Ilpn Gpocarun urpansHoro kybmka Mo)Xer BBITIACTh I'PaHb ¢ YHCJIAMH OT
1 go 6. MuoztecTBO pesyapTaToB OpOoCAaHHsA HUIpPAJBHOro KyOHKA MOYKHO 3AIHCATL IEpevdHc-
JenneM B durypHEX ckobkax: {1, 2, 3, 4, 5, 6}. Moxuo obozHadyuTh 3TO MHOMECTBO, HA-
npumep, O6ykroit A. Torga

A=11 2 2% 4,5 R}

@ Y1066l yKasaTh, 4TO HEKOTOPLIA JNEMEHT NPUHAANEXWUT MHOXECTBY, WCNONLIYIOT
3HAYOK € (YMTAETCA «NPUHAANEXNT»).

Hanpumep, samucs 6 € A uHTAeTCA «YHCI0 MIECTh NPHHAUIEKHT MHOMecCTBY A», a aa-
nuchk 7 § A 03HAUAET, UTO YHCAO T MHOXKECTBY A He NPHHAJJIEKHT.

CloBO «MHOKECTBO» HAMPEKaeT Ha TO, YTO AEMEeHTOB MOXKeT obiTe MHOro. Ho aro mHe-
obsasarensHo. JnementT moxer ObiTh opuH. Hanpumep, MHOMeCTBO pelieHHil ypaBHeHHSA
2x = 6 cocTOMT M3 OJHOrO-eMHCTBEHHOrO uucna 3.

=l
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Bosee Toro, MmHoKecTBO MoMeT OBITH MYCTBIM, TO €cTh He MMeTh ajleMeHTOB Bomce. Cka-
JKeM, MHOJKECTBO YETHBIX JeJIHTeJiel umena 3 mycToe, TAKHX uHcen He cymectByer. O6o-
3HAYAIOT NIYCTOE MHOMKECTBO CHMBOJIOM O,

I'chroo MHOXeCTBO — 3TO MHOXeCTBO, KOTOpOe He COAepXWT 3NneMeHTOB.

MoamHoXecTBa

INTPHMEP 3. Ilycts A — MHOXECTBO BCEX TPEYTOJbHHKOB, 4 B — MHOMKeCTBO BCex
paBHOGeApeHHBIX TpeyroabHEKOB. Kamaslii paBHoGeApeHHBIN TPEVroNBHHEK SABIAETCH Tpe-
yroasHEKOM. IloaroMy MOKHO cKasaThb, 9TO MHOMKecTBO B BKIOYaAeTCA B MHOMKecTBO A,
H Haobopor, MHC:KecTBO A BKAKW4YaeT B ceba mHOKecTBO B. Emé B TaKHX ciay4asXx IoBo-
PAT, 9TO MHOMKecTBO B ABIAeTcA moaMHOMecTBOM MHOXKecTBa A B nmumyTt B © A,

JT0 03HAYAET, YTO BCE 3JeMeHThl MHOMeCcTBA B B TO Ke BpemMs ABJAIOTCA 3JIeMEHTAMH
MHOMKecTBa A.

MHOXecT1BO B Ha3biBaeTC MNOAMHOXECTBOM MHOXecTBa A, ecnu NGOl anemeHT
MHOXECTEa B npuHagnexur mMHoxecTey A.

ITPHMEP 4. “Iycrs mHOMecTBo K — 5T0 MHOMECTBO BCeX CTYAEHTOB B KAKOM-TO Bya3e.
Torga MHOMKECTBO JAE€BYIIEK, KOTOpPhIe VYATCH B 3TOM By3de (MHOMKecTBo (7), ABAAETCHA MMOA-

mHOMXKecTBoM: G — K. P
1,2,
ITPHMEP 5. Tlyers A — MHOMKECTBO HATYPAJBHBIX TH-

cem or 1 go 3:
A={1, 2, 8).

¥V aToro MHOMecTBa BoceMb noaMHOKecTsB. Hanpuwmep,
NOAMHOMKECTBAME #ABJAAOTCA MHo:kecrBa {1}, {2, 3}, camo
MHOKecTBO A B nycroe mHOXectBo @. Ha pucynre 48 mo-
Kasan rpagd, ra° H300paskeHLl BCE BOCEMb MOJAMHOMKECTB {1 {2}
mHOMXKecTBa A. Pilpa coelHHAIOT Ka’IAy0 BepUIHHY-MHOMKe-
CTBO CO BCEMH €r0o NOAMHOKEeCTBAMH HA CJACAVIOIIEM YPOB-
He. JIBMrasch BHU3 N0 peébpam, MOMKHO NPOHTH OT KamA0ro
MHOJKECTBA KO BUEM ero noaMHoxkecrsaM. I'pad sanomuna-
er KyOuK. PucyHok 48

{1, 2} {2, 3}

® Mycroe mMmHOXecTBO & \BNAETCA nogmHoxecTBom nioboro mHoxectsa. Jlioboe muo-
XECTBO ABNAETCA NOAMHOXecTBOM camoro cebs. MNMoaromy, kakoeo Gbl HU BbINO MHO-
XECTBO A, MOXHO 3anucate: @< A M Ac A,

Kommenmapuii. Moxer nokasarbesi, 4T0 yTBep:#JeHHe @ © A NpoTHBOPEYUT onpeje-
aenunio. Onpegenenne riaacHT, 4To 000 2IeMEHT NOAMHOKECTBA ABJIAETCHA JJIEMEHTOM ca-
moro muokectsa. Ho Begs nycroe mHoOMxecTBo He cojep:xur saementon! Hapo pasobpars-
ca. Ilepemmmem yTeepiaenne @ < A B Bujge:

«Ecian sneMeHT NPHHAJIEKHT NIYCTOMY MHOKECTBY @,
TO OH DPHHALIEKHT MHOMXKECTBY A».
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IMockiTKa «3NeMeHT TNPHHAJIEKHT MyCTOMY MHOMKeCTBY» — JokHaa! A M3 JUKH, Kak
MBI 3HAEM, cJelyeT 4To yrogHo. Iloaromy yrTBep:ileHHe @ — A ABIAeTCA MCTHHHBIM BbI-
CKaA3blBAHHEM. MH AoKa3aJlH 9To YTBBPJKJIBHHE, HO.JIBBYKCB 3JaKOHaAMH JIO'HEH.

Ynciiubbieée MHUXEGTBA

Mpbl uacTo uMeem AeJio € MHOMKEeCTBEaMH, COCTOAINMMHE H3 YHCeJ. OHE Tak Ba)XHBI, 4TO

B MATEMATHE® 34 HHMMH SEKPEIIHJIHCB NOCTOAHHBIE OﬁUﬂHa‘{EHHE — HMeHAa, NIOHATHHIE JIKD-
fGoMmy MaTeMa HKY.

1. MuoxecTBOo HaTypansHbIx umcen {1, 2, 3, 4, 5, ...} obosnauaerca N. HerHHHBI yT-
BepPIKIAEeHN S

2€N; 1,6¢N; -4¢ N

(3HAR ¢ UATAPTCA «HE NMPHHAIJIEAKHTS ).
2. MuoKecTBO menbIx wncen obosmauaercs Z. Hanpmumep,

2¢Z; 1,6¢Z; -4¢Z; 0c Z.

3. MHOXXe(TBO pANMOHANBHBIX UYHCEJ, TO e€CTh YHCEJN, KOTOphlé MOXXHO BHIDA3HTH OTHO-
eHHeM JABYX ueiblX umces, oboznauarr (). MoxHo sanmcars:

2 €Q; 1.5cq;oeo;§eo;nm.

Ilocnepnee yTBepKAEHHE HMCTHHHO, NOCKOALKY YHCJO M (AMHHA TOJAYOKPYKHOCTH egH-
HHYHOTO PpaAryca) He SABIASTCA PANHOHANBHBIM UHcaoM. Ero HeBo3MOKHO NpeACTABUTH
B BH/Ie OTHOILEHHSA JABYX HEJbIX WHCE.

4. MHoMecTBO BCeX 4YHMCcesl Ha KOOpPAMHATHON npamoi obosaavaior K.

Iepeuncaennbie MHOKECTBA BRJIAIOMAIOTCHA OJHO B Apyroe:

NecZ<Q<=R.
Yucnopsie NPOMEKYTKH — OTPe3KH, HHTepBa-

Jibl, TONYHHTEPBANBI — TaKKe SABISIOTCH MHCIIO-
;’; BeIMH MHOMKecTBamH. Hanpumep, umncinoBoit or-

pesok [0; 1] — 8TO MHO¥ECTBO, KOTOPOE COCTOHT
Pucynok 49. Yucnoeoii otpeaok [0; 1]  yu3 wucen 0, 1 u Beex umces, 3aKIOYEHHBIX
mexxay HumH (puc. 49).
Mo®HO CKA3aTh, YTO MATEMATHUECKHEe 3AIHCH @ < x < b m x € [a; b] BeIpaskaoT ogHO
u 1o e. [leppas Ha A3bIKe apH(phMEeTHKH, A BTOpPAs HA A3bIKe TEOPDHH MHOMECTB.

® Bonpochi

1 Kakne cnocobbl 3afaHnMa MHOXECTB BaM M3BeCTHbI? [pueeaute npumeps.

2 Mycte O — MHOXECTBO HEe4YETHbIX, @ E — MHOXECTBO 4YE€THbIX HATypanbHbiX YMCen.
MNaeectHo, 4To X < O 1 X < E. 410 MOXHO CcKa3aTh O MHOXecTBe X7

3 WNaeectHo, 4yTo B = A. BepHo nu, 4TO B MHOXecTBe B MeHblue 3NeMEHTOB, 4YeM B
MHOXecTee A7

@ 3apaum

194 I'[epeqnc.rm're BCe JIEMEeHThI MHOMEeCTBA:
a) pasTHYHBIX OCTATKOB MPH JAeJeHHH Ha 5;
6) npocreix uncesn, Koropsie Gonasme 10 u mensme 20;
B) HASBAHMH MeCAILEB, 3AKAHYHBAIONIHXCA Ha «A0pb».

(=]
-
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195 Kakume u3 crefylolMx MHOMKECTB NycThie?
a) Muosxectso {0}.
6) MHOKeCcTBO NMPOCTHIX 4YHCes, KoTopkle aensarcs Ha 10,
B) MHOMXecTBO KBAJIPATOB, MMEIIHX OCTPBLIH VIroJ.
196 Ilyers muokeerso C cocTouT M3 peayasraToB Gpocka moHeThi. Ero anemenTnr —
opénx u pemka: C = (0, P}. Bemuummre Bce mogMuoMmecTsa muoxkecrsa C.

197 O6oznaunm GykBoii A MHOMKecTBO Aenureneili uucna 15, a 6yksoit B — MHO-
JKeCTBO aenureneii umena 5. fBnserca NAM OAHO M3 HUX MOJAMHOKECTBOM JpY-
roro?

198 Muoxecrso M = {A, B, C, D} cocToHT M3 WeTHIpEX TOYeK Ha MJockocTH. Huka-
KHEe TPH M3 HHUX He JexaT Ha oJHoH npamoii. MoXHO COCTABHTH MHOMKECTBO
N={AB, AC, AD, BC, BD, CD}, sneMeATaMH KOTOPOro ABIAIOTCA BCEBO3MOJMK-
Hblé OTPE3KH ¢ KOHIIAMH B 3THX TOYKAaX.
a) BanuLiuTe MEoKecTBO T Becex TpeyrojibHHKOB ¢ BepuinHamu B Toukax A, B, C
u D,
6) BemumuaTe moaAMHOMKecTBO MHOKecrBa N, cocrosmee M3 BCeX OTPE3KOB C KOH-
noM B Touke B.

199 ano mioxecrso M = {1, 2, 3, 4}. Kakue U3 cheayiomEx yTBepKAeHuili Hc-

THHHBI?
a) 2¢ M; B) 3 € M; n) {2, 4} = M;
6) {3, 5) = M; r) M = @; e) @ = M.

200 Moxaxue, uto ecit B A u C< B, 1o C< A.
201 Hrpansmyio xocrs Gpocaior 2 pasa. Ilyers A — muosxkectso Beex map (a; b), rae

a — YNCJI0 OYKOB, BBINABIIMX NpPH NepBoM Opocke, b — 4YHCIO 0YKOB, BHINABIIHX
npH BTOpoM Opocke. 3anNMINHATE BCEe 3JEMEHTHI MHOMKecTBa A, VIOBJIETBOPAIOIHE
VCIOBHIO:

a) CyMMu BHINABIIHX OYKOB pasHa 4;
6) HaubGoabiiee M3 BEINABIIMX OYKOB paBHO 3.
202 Jlann mMuoxecTsa:

A — MHOMNKECTBO YETHBRIX HEeJbIX YHCEN;

B — MHOMECTBO HEYETHBIX LIEJbIX YHCEe;

C — MRNoMKecTBO BCeX HATYDAJIBHBIX 4YHCEJ, KOTODble NpPH JeJeHMH Ha b AawT
OCTATOK 2;

D — MHIoKecTBO BCeX HATYPAJNBHBIX 4YHCEN, KOTOPLIe NMPH jAeneHdH Ha 6 gaor
OCTATOK 2.

n)'l.ﬂ KAKUX M3 3THX MHOMKeCTB MHOMeCTBO P ABIAeTCH NUJMHOMKeCTBOM, E€CJIH:

a) P= {14, 26, 122}, 6) P = {27, 37, 107)?

I‘&D Onepauun Hag MHOXeECTBaMM.
Ouarpammbl dunepa

I'lepecetleu ne MHOXecCTEB

PasHble MHOXecTBA MOryT uMeTh obmjume sineMeHThl. ITH dJleMeHThI Toxke obpasyioT HO-
BOE MHOMKeCTBO, KOTODOE HA3BIBAKT IepecevYeHHeM JJAHHBLIX MHOMECTB. ,[[Jlﬂ oboanaueHuA
nepeceveHHs MHOMKECTB HCHOJIB3YIOT 3HAYOK (.

=
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@ Mepecevyenme mHoxecT8 A m B — 310 mHOXecTBO ANB, KOTOPOE COAEpPXWT ane-
MEHTHI, NPpUHAANEXALME U MHOXECTBY A, U MHOXecTBy B.

AHAJOTHYFO MOKHO ONpEeAe/uTh Nepecedenue i06oro KoJiHvdecTsa MHOMKECTB.
ITIPHMEP 1. IlycTe naHbl ABAa MHOKEeCTBAa:

A=1{1,2 3,4 B={2 3, 5, 7).
Hx nepecerienneM ABIAETCA MHOMKECTBO
ANB = {2, 3}.

Ynucna 1 B 4 He npuHAJIEXKAT MHOKecTBY B, mosroMy OHH He NPHHAIJIEKAT H Iepece-
qyenuo. TouHo Tak ke unena 5 u 7 He NPHHAIEKAT MHOMECTBY A, MO3aToMy OHH He NpH-
HAaJIeXKAaT mepecedeHnio. 3aTo dueaa 2 u 3 npuHajaexar obomm mHOMKecTBam. IloaTomy
onn U obpaayior nepeceuenne ANB.

ObOwveagHeHne MHOXECTB

JBa HIM FecKOJBKO MHOMKECTB MOXKHO o0begumHHTE B ogHo. IloayumTcsas HoOBOe MHOMe-
CTBO, KOTOpo¢ HaawiBaioT oObeamuenuem. [lna obosnavenus obbeguHEHHS MHOMECTB HC-
HOJAB3YIOT 3HAYOK U,

@ O6veaguHenne mHoxecTs A 1 B — 3r0 mHoxectso AURB, copepxauiee Bce ane-
MEHTLI, KOTOpLIE NpuHagnexar Xota Okl oaHOMY M3 MHOXEeCTE A u B.

IIPHMEP 2. O6benguaum mHOKecTBa A u B m3 npumepa 1. Ilonyumrca unciaoBoe MHO-
JKECTBO

AUB = {1, 2, 3, 4, 5, T}.

Yncaa 1 u 4 npruagaesxar obpeguaennio AUB, nmoroMy 4To OHH NPHHALJIEHKAT MHOMKE-
cTBY A, upena 5 m 7 npumamiexar AUB, moTroMy 4UTO OHH NpPHHAAIEKAT MHOMXecTBy B,
a yucna 2 u 3 npuHajaexkar oboum mHOoxecrBamM A m B, moasromy oHH Tem Oojsee npH-
HAJUIeKAT BX O0BeIHHeHHI0, HO CUHTAIOTCS TOJBKO [0 OJHOMY pasy, a He [0 JBA.

® Mpu obveauHeHun mMHoxecTs obWwmMe aInemMeHT sl YyYUTLIBAITCA OAWH pa3s.

IIPHMEP 3. Jlaesl aBa 4YHCIOBBIX OTPE3Ka:
[-1; 3] u [2; 5]. Hafiném ux nepeceuenue u 006b- #
eguaenne. [[ra aroro uaofipasamm oba orpeska na 1 2 3 5

YHCJOBOH TPAMOIL, PucyHok 50
Ha pucyuxe 50 BuaHo, uTo ofbegHHEeHHEM fAB-
nsercA orpesok [—1; 5], a nepeceuenneM — o0masa YacTh JAHHBIX OTPE3KOB, TO €CTh OT-
peaok [2; 3].
Ouarpammel dnnepa

MH Ha(lﬁpﬂﬂllﬂﬂ Ha KGDanHaTE[Oﬁ npsmmﬁ ABa YHCJIOBBIX MHOKeCTBa, H aTO IIOMOIJIO
HAM YBHJeTh X nepeceuenue u obbeaunenue. Kak GwiTh ¢ gpyrumm muoxecrsamu? Mosk-
HO JH OpuayMaTh crnocob umaolpakenusi MHOMKECTB MPOH3BOJLHON TPHUPOALI?

=
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a) MNepeceyeHme mHoxecTs A u B 6) ObbeavHeHne MHoXecTs A u B
Pucynok 51

Vaobao ucnones3oBaThk guarpammel Jitaepal. Camm muomkecrsa A u B usobpasum Kpy-
ram. Toraa obmas wacTh 5THX KpyroB HaoOpaykaer mHOokecTtBo AN B (pme. 51, a). Ha pn-
cyHke 51, 6 sakpameHo o0beHHeHHe MHOMKecTB A H B.

Ha pucynke b1 mbr naobpamanm muoxkecrsa A m B kpyramu. 9ro He 00A3aTeNbLHO.
Mo:KHO HCIOJB3NBATL KBAAPATH, TPeyroJbHHKH B Boobme nwobsle ¢urypsl. I'naBHoe —
NPABHABHO NOKAULATh, KAK MHOMKECTBA CBHA3AHBI APYr ¢ APYroM.

@ Awnarpamma 3Jinepa — cnocob rpaduyeckoro npeacTaBneHua MHOXECTB W onepa-
UMiA HaQ, HAMKW C NOMOILLBIO NEOMETPUHMECKNX duryp.

Ha amarpammax Ditnepa MOKHO NOKA3BIBATH He TOJBKO o0helHHEeHHEe W TepecedeHHe.
Mo:KHO HAMAAHO OPEACTABHTHL BKIIOYEHHE OJHOr0 MHOMKECTBA B JApyroe.

INIPHMEP 4. Jlana auarpamMa Jiinepa (puc. 52). Banuumem Bece A B
CBA3H Memay MHO:KecTBamMu A, B u C, KOTOpbIE TONBKO MOMHO VBH-
JAeThs HA 3TOil AMATpAMME.

Msl He 3HAEM, HYTO 9T0 34 MHOMKECTBA H KAKOBBI HX SJIeMEHTbI.
JMuarpamma Jiinepa mgaér mano muGoOpManpAM, HO BCE JKe KOE-9TO
CKa3aTh MOKHO, PucyHok 52
1. MuosxecTBa A 1 B uMeoT Henycroe nepecedeHue,
2. MuoxectBo C sBiasieTcs MOAMHOMKECTBOM MHoMKecTtBa A: C < A.
3. Muosxecrea C u B He nepecerawrcsa. MoKHO cKA3aTh, 4T0 MX [OepecedeHHe — IMyc-
TOoe MHOXKecTBO: BNC = @,
HHorga MoKHO NOHATH HE TOJNBKO TO, KAK CBA3AHBI CAMH MHOMECTBA, HO H KAK CBA3Aa-
HO YHCJ0 3JIEMEHTOB B OJHOM MHOMKECTBE M “HCJO0 3JI€MEHTOB BO BTOPOM MHOMKECTBe.

IIPHMEP 5. B nepsom wnacce 24 yuyenuka, u3 uux 15 — aesouxn. ObBosHaumm MHO-
JKECTBO BCEX yueHMKOB OykBoil A, a MHOMKECTBO, COCTOAIIEE H3 BCEX JEBOUEK 9TOr0 Kiac-
ca, — OykBoil G. CKONIBKO 2/IEMEHTOB COJAEPIKHT MHOMKecTBO: a) ANG; 6) AUG?

Pemenue. Kawnana mesouxa B Kiacce simngercs yuenmineii. [Tooromy ¢ = A, Haobpasum
MHOKECTBA Ha muarpamme (pmc. 53, a).

~ o~

a) Durypa G BHyTPU dUrypsl A 6) ANG =G B) AUG=A
PucyHok 53

1 Yacro Takme AHArpaMMBl HALIBaWOT auarpammamy Jitnepa — Benna mam kopoue: kpyrm iinepa.

f———
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Y1obsl monyudTh MNepecedeHne, HYKHO sakpacHTs o0myw wacts uryp A u G
(puc. 53, 6). Ho ob6mas ugacts conagaer ¢ ¢urypoit (G, NOCKOJBKY OHA NMOJHOCTBIO Jie-
sKUT BHYTpH ¢urypsr A. 3maunrt, ANG = (G, a noaToMy mNepecedeHHE COAEPHKHUT POBHO
15 snmemenToB.

Yrob6el HaUITH o0BeHHeHAWe, HYXHO 3AKPACHTH 00e (PHrypsl (puc. 53, 6). Ho moay-
yaerca ¢urypa A, nockoasky G nexur BHyTpH. 3Haunt, AUG = A, moaromy MHOXe-
crBo AUG copepxuT poBHO 24 sneMeHTA — CTOJBKO, CKOJBKO COAEPHHT MHOMECTBO A.

Ha srom npumepe ¢ HNOMOLILI AHArpaMm Jiiepa Mbl HOPOWLIIOCTPHPOBAJNH BajkKHOE
CBOMCTBO MHOKECTB, OJHO M3 KOTOPLIX COJIEPIKHT APyroe.

@ CeoitctBo. Ecnu B=< A, 170 ANB=B un AUB=A.

® Bonpocei

1 CpasHute gea cnocoba w3obpaxaTe MHOXECTBA — YWUCNOBYKD MNPAMYIO M Auarpammy
Oinepa. Kak Bbl aAymaeTte, B Kakux cnyyasx ynobHee vcnonb3oBaTh YMCNOBYIO Nps-
Myl0? B kakux cnydanx ynoGHee aguarpamma Siinepa?

2 A n B — pagpa MmHOXecTBa. Hanserca nu yreepxaeHue (ANB) = (AUB) WUCTUHHBIM
MNW F.OXHbLIM BbiCKa3blBaHWEM?

3 Moxer nu yreepxaeHne (ANB) = (AURB) 6biTb cTHHBIM? Ecnun ga, To npuseauTe
NPUMEp Takmx MHOXecTs A w B.

@ 3apaun

203 [ans: asa muoxecrsa C = {a, o, d, q} 1 D = {p, o, t, q}.
a) Ilepeuncanre snemenTtsl MuomecTBa CND;
6) Ilepeuncanre snemenTsl MHOMKecTBa CUD.
204 Mans' asa uncnoswix npomexytka (—3; 4] u (-2; 7]. BanumnTe HPOMEKYTOK, KO-
TOPBII ABIAETCH:
a) X oOBeIHHEHHEM;
6) UX nepecedyeHUeM.

205 Hazobnasure na auarpamme Jitnepa mHoKecrsa X U Y, JUIS KOTODPHIX BHINOJIHAKOT-
CHA COOTHOIIEHHE:

a) XnY = X; 6) XUuY =1X; B) XUY = 2.
206 Ilepepucyiite B Tterpaas aumarpammy Ditnepa (pme. 54) A B
H YKa)KUTe HA Hell MHOMKecTBO:
a) AU(BNC); 6) AN(BUC).
207 Tloasaysces amarpammoii Jiulepa, TpoBepsTe, BEPHO JIH pa-
BEHCT3G:
a) AU(BNA) = B; 6) AN(BUA) = A. C\\'/
208 Cpeam mareMaTHKOB Kax/blil ceibmoii — duaocod, a cpe- PucyHok 54
A pumocodoB KaMKALIH AeBATHEIH -— wMareMaTHk. HKoro

Gonsme: gunocodor HIN MATEMATHKOB?

209 JIsenaauaTe Magblmeil BHINJH BO ABOP Mrpath B necounune. Kaawiii, kro npm-
HEéC BeJIepKo, MPHHEC W CoBOoYeK. 3abBLIH oMa BeAeépKo JAeBATH MAJLINIeH, COBO-
yek 3a0bine gBoe. Ha cKONLKO MeHbIIe TeX, KTO IPHHEC BeJEépPKO, YeM TexX, KTO
3abb1 goMa BeA@pKO, HO NPHHEC COBOYEK?
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@ MHoOXecTBa peLueHun
HepaBeHCTB U CUCTemM

IMPHMEP 1. Ilpeanonoxum, 4YTO HYKHO pPENIHTh CHCTEMY J[ABYVX HEePABEHCTB ¢ OJHOMH

nepemenHoil. Haapumep, cucremy aa el
X—a< »

4x+5>-3.

IIpeobpasyem 00a HepaBeHCTBA M IOJY4HM:

x<1nmx>-2.

JTH ABA YCJOBHA JAOJUKHBI BBITIONHATHCA OAHOBpeMeHHO. WHBIME cloBAMH, MBI HIIEM
TAKHe SHAYMEHHSA ¥, KOTOphle YAOBJAETBOPAIOT H MEPBOMY HEDABEHCTBY, H BTODOMY. 3HAYHT,
HY}KHO HAATH nepecedenue MHOKecTB (—00; 1) m (—2; +00). Vike amaxkomslii HaMm cnocob
(puc. 55) maét pemenwne: maTepBan (-2; 1).

OTrger: (—-2; 1).

IIPHMEP 2. He ofasaTenbHo pelieHHe HePABEHCTB MM CHCTEM CBOAMTCA K IMOHCKY Ine-
pecedeHHs YHCACBLIX NPOMeXKyTKOB. PaccMoTpuM HepaBeHCTBO

|x - 3| = 5.

JT0 HepaBeHCYBO MOMKHO HpouecTh Tak: ¢«PaccrosHme or umcaa X 0 4uHMcjia 3 HE MeHb-
me, dem 5». Bee rakme umcena x moxuo usobpasurh Ha yucaoBoH npamoii. Onu nonagaior
B ABa npomexyra (—00; —-2] u [8; +90) (puc. 56). Pemennem HepaBeHCTBA SABAAETCH JIO-
6oe umeso ma mgwboro M3 HTHX ABYX mpomekyTkoB. llosTomy pemenuneM HepaBeHCTBa fB-

asercHa ofbefMHEHHE 9THX JBYX IPOMEKYTKOB.
OTeer: (—o0; —2]U[8; +0).

—_

L) - IR &=

-2 1 x -2 8 x

PucyHok 55 PucyHok 56

® YMeHWe HaxoguTb, nepeceyeHrMa v obbeauHeHWs MHOXECTB MNO3BONAeT HaxoOuTb WU
BEPHO 3uNUCLIBATH MHOXECTBA PELUeHWMA YyPaBHEHWW, HEPAaBEHCTB W CUCTEM.

@ Bonpocsl

1 Bcnomuure, kakve BWObl YWMCNOBLIX NPOMEXYTKOB BaM M3BECTHbI.

2 Kakum miHoxecTBOM mMoxeT ObiThb NepeceveHne OByX YWCNOBbIX OTPe3Kos?

3 Kakvm MHOXEecTBOM ABnfAeTcA obbeauHeHWe OBYX YMCIOBbIX OTPE3KOB, KOTOpbIe UMe-
10T 0wy Touky?

4 Kakum MHOXeCcTBOM MoxeT DbiTk nepecedYyeHne ABYX YWUCNOBbLIX Nyyen?

@ 3apaum

210 Haiigure nepeceuenme ABYX YHCAOBLIX NPOMEXKYTKOB M H300pasuTe IpOMEXYTKH
B HX NepecedeHHe Ha YHCJA0BOH NPAMOI.

a)lsx<3n2<x<8; B)x=<16u-3<x=<86.
0)x>8unux>5; r2<x<9nx225,T.
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211 Haobpasnte ofbegnHeHNe YHCIOBHIX ITPOMEKYTKOB Ha WYHCJIOBOMH NpPAMOii.

) 3<x<bmd<x<8; B)x=>6ux<9;
6) x>2mx<-1; Nb<cx<Tux>4.
212 Banumure ¢ NOMOMBI 3HAKA OOBeAMHEHHMA MHOXECTBO, M300pakéHHOE HA pH-
cyHK: H7T.
a) 6) B)
AN [N, . L - > — a8 A
-3 1 3 6 =x -4 0 2 x -2 0 4 5 x
PucyHnok 57
213 Haiiaure nepeceuenne u ofbeIHHEHHE YHCIOBBIX TPOMEKYTKOB:
a) [4; 7] »u (0; 6); B) [-4; 1] m (-2; 5).
6) (-5; 2) m (3; 7); r) (-3 7] 1 [5; +0).

214 Haiipure nepeceuenne u ofbeIHHEHHE YHCIOBLIX JVUeii:

a)x<6Hx=4;
6) x:=:56mx<1.

215 HagerTHO, uTO X € [1; 4] u x € (2; 5). MCcTHHHBI M YTBEepP>KIEHHA:

a) x ¢ (2; 4]; B) x € (—b; B);
6) 3=<x=<4; r) x> 2?7

216 Pemasn cucremy ABYX HepaBeHCTB OTHOCHTENBLHO NepPEeMEHHOH X, WMKOJLHHUK IO-
AYYRT OTAeNBHO pemeHHA 0DOHX HepaBeHCTB: ¥ = 3 M x = 7. VKaxKuTe nmpome-
KYTOL, KOTOPBIH SBISETCS PelIeHHEeM CHCTeMbI, U H3o0paszuTe ero Ha YHCIOBOM
npAMOiL.

217 Ilpn pemenun cHcTeMBbl ABYX HEPABEHCTB TOJYYHJHCH pemeAns o6oMX Hepa-
BeHCTB: ¥ < —4 u x > 8. Kakoe MHOMeCTBO ABISETCH pelLIeHHEM CHCTeMb1?

218 Pemasn cucremy HepaBeHCTB, IKOJLHHMK HAIIEJN, YTO NEePEMEHHAA @ JOJKHA Y/A0B-
NeTBOPATH OJHOBPEMEHHO [ABYM YTEBepAJIEHHsAM: @ > 5 B a = 3. 3anumuTe MHO-
JKEeCTRO BCeX 3HAYEeHHH a, KOoTophle SBIAAIOTCH pelleHMeM 3afadu.

219 B zajaue Tpefosanoch HailTH 3HauYeHHA nepeMeHHoi y. Pemas sagavy, MKOMLHHK
HAIIEN, 4YTO NepeMeHHAA Y AOJIKHA VIOBJIETBOPATHL XOoTA Obl OJHOMY M3 JABYX He-
paBercTB: 3 <y <4 m -2 <y < (0. 3anumHTe MHOXKECTBO BCeX 3HaAUYeHHIl nepe-
MEHHOH I, KOTOpble He HABJIAITCH PelleHHeM 3aJaqH.

Is) NMpaBuno yMHOXeHuUs

Ilpeanonosxum, y Hac ecTbh ABa MHOMectBa. Yro Oyaer, ecim cocTaBHTE HApPbl M3 dJie-
MEHTOB 9THX MHoKecTB? Hanpumep, Ha HeperoBopbl NPHERKAIOT JABe AHILUIOMATHYECKHE
AeNneranH 3 ABYX cTpaH. B meproit aemeranmn 3 gumaoMaTa, a Bo BToOpoil 4 aunuoMara.
Kamaplii aunioMar HOKHMaeT PYKHM BCEM AMILIOMATAM M3 Apyroi generanud. Croabko
BCero cay4dmnjock pykonoxatwii? Hazobpasum ofa MHOMKECTBA H PYKONOMKATHA C MOMOINLIO
rpada (puc. 58).

Cnesa (KpacHBIe BepIIWHBI) — AMIUIOMATHI W3 [EepPBOM Jeneranuu, a cnpaea (cuHHe
BEepPIIHHBLI) — H3 BTOPOH.

MoOKHO CUHMTATH, YTO KaXKJ0e PYKOIOKaTHe — dTo napa aunaomaros. Taxum oGpasom,
BOZHHKAET MHOMKECTBO IIap. CKOJTI:KO 3JIeMeéHTOB B 3TOM HBD}KECTBE? O‘IEBBJIHO, CTONBKO
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t
PucyHok 58

e, CKoanbko pébep B atom rpade. IMonpobyiiTe, He nepecuHThIBafA, Cpasy CKA34Tb, CKOJb-
KO HX.

Kamaaa ma 8 KpacHBIX BepIIMH CBA3AHA ¢ YEeTLIPLMSA CHHHMH BepIIMHAMM, 3HAMWT, H3
KaKJI0H KpacHoOH BepmIHHBI HCeXoAHT poBHO 4 pebpa. Beero kpacHBIX BepmuH 3, MOITOMY
Bcero peébep 3 -4 = 12,

IMonyuaercsa, uro ecam wumeercs MHOMecTBo A = {a, b, ¢}, B xoropom 3 saemeHra,
M MHOKecTBo B = {r', q, 8, t}, B KoropoMm 4 sJjemeHTa, TO MOMKHO COCTABHTH MHOMKECTBO
nap Buga (a, r), (¢, s) m . n. B kamaoii nape cHavyaja 3alHCAH KAKOW-TO 3JIEMEHT MHO-
secTBa A, A NOTOM — Kakoii-To anement MHokectsa B. To ecrs mapsl ynmopagodeHHbIe,
a Bcero arux nap 12.

Ecau 8B MEOXKecTBax A m B apyroe 4HCI0 /IeMEHTOB, CKAYKEM, NYCTE B MHOMecTBe A
BCEro n JJIEMeHTOB, A B MHOMKecTBe B Bcero k sJieMeHTOB, TO TAKHM jKe paccyKIeHHEM
MBI HANJAEM, YTO MHOMKECTBO VIOPAAOYEHHBIX map cocronT u3 nk snementoB. Ilonyuaercs
NpaBHIIO.

® Mpasune ymuoxewuna. Ecnv MHOXECTBO A COCTOMT U3 n 3NEMEHTOB, a MHOXEecCT-
BO B — w3 k 3NEMEHTOB, TO MHOXECTBO ynopago4YeHHoix nap (a, b), rne a € A, be B,
COCTOMT A3 nk 3NEeMeHTOB.

JTO NpABMJIO HMHOILA OPHMEHAETCH He CTOJb OPAMO, KAK MLl 3TO0 CAeJAJH B 3ajade
o aumnoMarax. Huorma ero mpHXoZHTCA HEMHOTO BIIOH3MEHATH.

ITPHMEP 1. Ilpeanonoyxkum, 9To BeTpedaioTceda 6 wesnoBer, M KayKABIH MOMKHMAET PYKH
BceM ocTranbHbIM. Cxonbko Bcero Gyaer pyronosxkaTHin?

Pemenue. Kamerca, uro 3ajjaua coscem apyras, Beab y HAC HeT ABYX MHOMECTB, d €CTh
TOJNIBKO OJHO MHOecTBO. TeM He MeHee NpaBHJIO YMHOKeHMs nomoxeT u 3feck. CocraBum
BCE BOSMOMHBLIE MNApPBLI, HCNIOJIL3YA MHOMEeCTBO H3 6 uenoser asamasl. Torma nap ﬁy,ue'r
66 =36, Ho npsm sTOoM MBI IOCYHATANIH H [apbl, KOTOpble Kayablil obpasyer caMm c¢ co-
Goit, To ects 6 map ammEHe.

Ecim nx ypamars, 1o ocranercs 36 — 6 = 30 nap, HO npm 9TOM Ka)KJ0e PYKOMOKATHE
nocuHTaHo Asakabl. Hanpumep, ecan B sToil rpynne ecte UBan m JIMmurpuii, To noayuqa-
worea ase napel (Uean, ImuaTtpmrit) u (Imurpnii, Hean), a pykonoxkaTHe oHH JeJalOT TOJb-

0
2 =15.

Ko oauo. IloaToMy pyKONOMKATHI BABOC MeHbIIE, YeM Iap:
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Paccy:knas Ttak >xe B ofmem BHAe, BHAHM, UTO €CJH B KOMIAHHH He IEeCcTepo, a n de-

JIOBEK, TO pykKomoxkatuil OGymer o

7
MokHO GBINMD PacsYIEASTL ASe Dpore: KUUFLiii B3 n "efcBoE TCeNKAT DYKY Ko rony
3 n — 1 ocTaBIINXCA, MOATOMY NPABHJIO YMHOMKeHHA gaér n(n — 1) ymopsagoueHHBIX Iap,
a HeyNnopAAOYeHHLIX — BJBOE MeHLIIe:
n(n-1)
=

V6eauTech, UTO [ABA NOJMYUEHHBLIX BHIDAKEHHS TOKIECTBEHHO DPABHBI.

IIPHMEP 2. Cronbxo amarosaneii y 10-yroasauka? Byaem paccyxaaTs nmoxomum o6-
paszom. J[maroHasb — 3TO <«PYKONOMKATHE JBYX BepmHH#. ByJeM coCTABIATE NAphI: Ha
OfHH KOHEI] j{HArOHAAH MocTaBUM Mw0byK H3 gecATH BepiiuH (cHHAA Ha pHe. 59), a Ha
Apyroit — mobyio H3 ceMH BepliuH (Kpome BuIOpAHHON BepHIMHLI W JABYX €€ cocejeii).
IMonyaaerca (0 - 7 voopagouenrsix map. [lpu sToM Kamavio AMATOHANE MBI MOCTHTAIH
2 paza. 3HauT, BCEro AMATOHAJeH BABOE MeHbIIEe:

LT EET
2

Hanuimmre BhIpaXkeHHe, KOTOPOE NMOKA3BIBAET, CKOJBKO JHATOHANEN YV N-yroJlbHHKA.

C noMoIblo NpaBWia YMHOMEHHA MOMKHO NEepPeYyHC/IATb He TOJNBKO HNapbl, HO H TPOIiKH,
yeTBépkr # 7. . CamocrosarensHo chopMyaupyiiTe NpaBHA0 YMHOMKEHHHA [JIA TPEX HIH
HEeCKOJBKHX MHOMKEeCTB.

IIPHMEP 3. CxonbKO CYIIECTBYET TPEYroJibHHKOB ¢ BEPUIMHAMH B BEePUIHHAX NPABHJIbL-
HOro natuyroiakEuka (puc. 60)?

Pemenue. IlepByio Touky MoKHO BeIOpaTs naThio cnocobamMm, BTOPYH — YeThIPbMA,
Tpetbio — Tpems. llonyuaerca 5 -4 -3 = 60 ynopsafloueHHBLIX TPOEK M3 3THX NATH TOYEK.
Ilpr pTOM Ka:KALIH TPeyroldbHHK MBI mocunTaaw 6 pasz. Hanpumep, tpeyroanmmk ABC mo-
CUHTAH emé kak TpeyroabHuEn ACB, BCA, BAC, CAB n CBA. 3uaunT, 60 Hy:XHO pas-
Aennth Ha 6.

Orser: 10.

IMPHMEP 4. Cxonsko cymecreyer cnocoboB cocraButh ouepegb ua 6 uenosex? Paccymx-
JdeHHe MNoXoKee, H CHOBa noMoraeT MNpaBHa0 YMHOMKEHHSHA. Ha HEDBOﬁ no3uMuH JwboH
u3 6. Torga nsa HEM MOKHO DOCTABHTH JI000r0 M3 NATH OCTABIIMXCH, 38 HHM — OJHOIO
M3 4YeTHIpéx ccraBmmxcs, # T. A. Korma mur smibepem npeanocneanero (2 cmocoba), ocrta-
HeTCA KTO-TO OJMH, KTO W 3aiiMér nochefHee mecTo. O moMOmbBI0 NpPaBHJIA YMHOMMEHHA IO-
ayuaem, uto 0buiee yHceao cnocoboB COCTABHTE pPA3HLIE OYeDEJH U3 LeCTH 4YeJIOBEK PABHO

6:5-4-3-2-1="T20.

PucyHok 59 Pucynok 60

132 rNABA VIL.



B Teopum BepoATHOCTEH NPABHAJO YMHOXKEHHA NOMOTAeT NEePeTHCAATE COOMTHA. MEI
3HaeM, uTo o0llee 4YHCJIO pe3yJabTATOB [ABYKpaTHoro OpocaHHAa KocTeil MOKHO HAWTH 1O
npaBuay ymHoxeHHsA: 6 - 6 = 36. Ecan xe mbl Gpocaem TpH MOHETHI, TO MOXET CJIYYHTH-
cA oguH uM3 2 - 2- 2 = 8 peayasTaroB, MOTOMY YTO KAM/bIH pa3 MOHeTA NaJaeT OAHOH H3
JABYX CTOPOH BBEpX.

ITPHMEP 5. CkoJIbKO BO3MOJKHO PA3JIHYHBIX Pe3yJbTATOB B CJYYAHHOM ONLITE, B KOTO-
pomM mrpanbHbIl Kybuk Gpocaior 3 paza; 4 pasza?

Pemenne. IIpn tpéxxkparnHom GpocaHM# NPABHJIO YMHOMEHHA AaéT
6:6-6=26"=216

BAPHAHTOB, 4 €CS'H NIECTHIPAHHYIO KOCTh ODPOCHTH YeThIpe pasa, TO MOMKET CAYYMTBCH OJHH
n3 6* = 1296 peuynnraToB.

Bonpocsl

1 Chopmynupyinte npaBuno yMHOXEHWs ONs OBYX MHOXECTB.
2 Cronbko moxeT ObiTb pasnuyHbix pe3ynsratos npu Gpocadum Tpéx mMoHeT?

@ 3apavwvi

220 B rpymnmne aeTrcKoro cajaa 11 mansuukos u 8 AeBOYeK. CKOJIBKO MOMHO COCTABHTH
omap sMaTbiHKE — ,IIBBO“!KB’?

221 B muoxecTBe A BOceMb /IeMEHTOB, a B MHO:KecTBe B narh anemeHTOB. CKOIBKO
MOMKHO COCTABHMTbL nap euaa (a; b), rneac A u b e B?

222 Hrpansras KOCTh HMeeT (POPMY NPABHILHOIO JABEHAJNNATHIDAHHMKA. ['paHH mpo-
HyMepoBaHEI uacaaM# ot 1 gao 12. 9ty xocrs Gpocawr 2 pasa. Croabsko cymie-
CTBYeT PAsiHYHBIX pesyabraToB? CuMTaiiTe, 4T0 HADHI BHINABIIHX YHCEJ YIIOPALO-
YeHbl: HaNpHMep, cHadana 8, a sarem 12 m cmavana 12, a sarem 8 — aro pas-
Hble pe3'JILTATHI.

223 CkonbKO CYNECTBYeT HATYPAJLHBIX TPEX3HAUHBIX YHMCEJ, KOTOPhle HAUMHANIOTCH He
mudpoit 9 1 npu sTom gensTca HA 57

224 CxoabKO CymMIeCTBYeT HATYDAMBHBIX HeTHIPEX3HAUHBIX UHCEN, KOTOPBIE COCTABIEHBI
TONMBKO Wa:

a) YéTHE.X mudp;
6) HeuéTHuwnIx HHDP?

225 Ckonbko auarosaseii:
a) y 15-yronsauka;
6) v 20-yronsHuka?

226 HarypansHoe YMCA0 HA3BIBAETCH NAJHHAPOMOM, €CAH OHO OAMHAKOBO YHTAETCHA
B obe croporsl. Hanpumep, uncaa 343 u 89 398 — nmanmuapomsl.
CKOIBKO CYIIECTBYET:

a) TPEX3HAYHEIX YHCEeJ]-IAJTHHAPOMOB;

0) YeTBEIPEX3HAMHEIX YHCE-NATHHAPOMOB;
B) CEMH3HAYHELIX NAJMHHIPOMOB;

r) BOCBMH3HAYHLIX HAJHHAPOMOB?
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227 Yersipe moApyrH OTOPABAAMAH APYT APYTY HOBOTOAHME OTKPHITKM: KajkJas OTIpa-
BHJIA TIO OAHON TpéMm ApyrumM. CKOJIBKO BCEro OTKpPBITOK ObUIO oTnpaBieHO?

228 VY Butu BoceMb pasHbIX y4eOHHKOB. CKOJNBKO CYIIECTBYET CHOCODOB NOCTABMTHL HX
B pAJ Ha KHHKHOH nmoake?

229 Cxkoanko cymecrsyer crnocobos:
a) paccajuTh OATH YEeJ0BEK BOKPYr KPYIIOro ¢TOJA HA OATh CTYJIbEB;
6) moTAaBHTE 9THX NATEePLIX B XOPOBOJA BOKPYI' €aKn?
230 Cxonnko 4eTHIPEXIHAYHBEIX HATYPAIBHEIX MHCEJA MOXKHO COCTABHTL H3 uudp

or 1 go 9 takum obpaszom, uTobsl Kaxkgasa chaeayionias nudpa Gena Honbie mpe-
aeiayaeil (manpamep, 1367)7?



VIII MaremaTunuyeckoe

oniicaHiie
C/NTy4YaUuHbIX
ABJICHUN

B aton rnaBe Mbl NOBTOPUM TO, HTO YyXe 3Haem
0 cny4danHbix coObITUSX, U PaAcCCMOTPUM Chnyyan-
Hble CODbITUS KakKk MHOXEeCcTBa, COCTOswWMne U3 ane-
MEHTapPHbIX COObLITUNA.

Y106bl Onpenenute BEPOATHOCTU COObITUIA B Chny-
YaMHOM OnbITE, HYXHO 3aJaTb BEPOATHOCTWU ane-
MEHTapHbiX cobbiTMn. 3TO caenatb Nerko, ecnu
BCE ANnemMeHTapHble cobbITUS MMEIOT OfMHAKOBLIE
LWaHCbl: OHW PaBHOBO3MOXHbI. Yauwe Bcero Takue
ONbITbl WUCKYCCTBEHHbIE: OHW CBSI3aHbl C Urpamu
unu xpebuamu. Mbl Hay4MMCH BbIMMCNATH BEPOSAT-
HOCTWU CODOBLITUA B TAKUX ONbITAX.

36 Cny4yanHbie onbiThbl
M 3N1eMeHTapHble cobbiTuA

37 BeposTHOCTU 3NEeMeHTapPHbIX
cobObITM. PAaBHOBO3MOXHbIE
aNeMeHTapHbie coobITUNA

38 Bnaronpuarcreyowime
anemMmeHrapHeie colblTusa

39 BepoaTtHOCTKM CcOOBbITUMIA

290 OfoiToi © PaBHCBGIMGKHbIVIY
3NeMEeHTapHbIMU COoObITUAMM

41 Cny4aiHbii BbIGOp



@ Cny4ya#Hbie OnbiTbl
U 3/IeMeHTapHbie coobITUA

Emé pas ofpaTHM BHHMAHHE HA TO, 94T0 O cAyYalHBIX COOBITHAX MOMKHO FOBOPHTH TOJIb-
KO IIPH OoImpeAejIeHHBIX ycaoBuaxX. Ecam mer yenosmi, To Her H cobbrruii. Hanpumep, cay-
qailHOe coDBITHE «BBLINAJCHHE OpJias BO3MOMKHO TOJIBKO B ONbITe ¢ nogbpacklBAHHEM MOHe-
Tel. Bea aTorv o BemMAaZeHHH opsia roBopuThk Henb3A. O cayuaiiHOM CcOOBITHH «3JIeKTpHYE-
cKafA JaMnoyka npocay:kuaT OGonee 100 yacoBs MO0KHO TOBOPHTH, TOABKO €C/IH HMeeTcH
JNaMIIOYKA, KCTOPYK BRIKYAKT B JIEKTPHYECKYID CeThb.

@ Ycnoeusi v A€ACTBMA, NPW KOTOPLIX MOXET HAcTynuTe cnyvaiHoe cobbitwe, NpUHATO
Ha3bllaTh CAYY4AWHBIM ONBLITOM WK CAYYAWHbLIM 3KCNEPUMEHTOM.

Tounoe MaTemMaTHuUeCKoe oNpelesieHHe CIAYYaHHOTO OnbITa AaTh Henpocro. aa aroro
Tpebylores abcTpakTHRIE MOHATHS, KOTOPhIe YBeJAYT HAC AAJNIEKO OT IeJIH.

Mgl He aatMm onpejeseHHe CJy4ailHOrO ONBLITA TAK e, KAK B y4e0HHKe reoMeTpHH He
Aaércs onpepenenmne maockoceTH. BmecTo sTOro MBI MLIIOCTPHpYEM IOHATHE caydaiiHOro
ONBITA MHOTO'IHCICHHLIMHM IIPHMEpPAMH.

Huorga cavuaiiHbIi ONBIT — 3TO AeHCTBHTENBHO ONLIT, Bpojge OpocaHMA HIPaJLHOM KO-
CTH HJHM HCOLITAHHA JAMIOYKH. A HHOIZIa CJOBO <«ONBLIT» NOAXOAMT MeHbme. Hanmpumep,
rposa B olIpeje/éHHbLIH JieTHHH JeHb, Oe3 comHeHnusi, cinyuaiinoe coberrue. Ho specs cay-
YafHBIH ONLIT NPOBOAHT HEe YeJOBeK, A NMPHPOAA.

HactynneHne HeKoTOpBIX cOOBITHII MOMHO npexckazaTb. Mbel TBépao 3Haem, uto nwbas
3JIEKTPHYECKad JIAMIOYKA B KOHIE KOHIOB neperopuT. B onwite ¢ naMnoukoil sro coGbiTHe
pocropepHoe. Hanmporus, cobsiTHe «laMIovuka HHKOILA HE NepPeropuT» — HEBO3MOXKHOE.

@ HeBosmoxHOe U AOCTOBEpHOe COOLITUA TaKkKe NPUHATO CYMTATL CNyYalHbIMK,

B cayuaiiFoM onbTeé MOryT NPOH30HTH pA3JAYHBIE caydaiiaele cobwrrma. Hanpumep,
B peayakTaTe OpocaHHA HMIPAJBEHONH KOCTH MOJKHO TNOBOPHTE O COOBITHH <«BEINAJET YeTBEP-
Ka®» HAM O cuobbITHM <«BhINAAeT 4éTHOEe 4Hcao oukoB». CobbiTHe <«BhINAAET YETHOE YHCAO
OYKOB* MOJKHO pa3buThs HAa TPH COOBITHA: «BhINAJET JBA OYKA*», «BBINAJIET YeThIPE OUYKAa#®,
«BEIAJIET IIe:Th OUKOE». A cobbITHe ¢BEINAZeT WeTBEpPKa» HA Gonee mpocTele coBBITHA He
pasfensieTcs.

@ CoBbirMa CNy4aiHOro OrbiTa, KOTOPbIE HEeNb3si pasgenuts Ha Oonee nNPocTeie, Hasbl-
BAIOTCSl MEMEHTADHLIMK COOBLITUAMM MK INEeMEHTADHBIMM MCXOOAMM.

B Kad10M ONOBITE MOMHO BBIIEJNHTH JIeMEHTADHBIE UDGHTHH, H3 KOTOpPBIX COCTOAT BCe
OCTAJNBHEIEe COOBRITHA. a.qech CHOBA MOMHO INPOBECTH AHAMOTHID C reoue'rpﬂeii. I"euue'rpmle-
CKHe (HUIrypsl HA IJIOCKOCTH COCTOAT H3 Todek. TouHO Tak e coOBITHA BHYTPH CAY4YailHO-
ro ONBITA COCTOAT M3 INMEMEHTAPHBIX COOBITHIAL.

@ B peaynstate cny4alHOro onsita obBA3aTensHo HAcTynaeT TONbKO OAHO 3nemMeHTap-
Hoe cobbiThe.

—
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INMPHAMEP 1. Ilpn mopbpachiBAHHH HIPAJLHOH KOCTH 3SJI€MEHTAPHBIX COOBITHI ImMecTh:
«BBINAJET OJHO OYKO», «BbIIAJET ABA O4YKA®» H T. A., BIUVIOTH A0 COOLITHA <«BbINAJeT LIECTh
ouxoBs. Koporko HX MokHO sanmcath HudpaMu: «l», «2», «3», «ds, «D», «6»,

B Gosee cAO0MKHBIX ONBITAX JIEMEHTADPHBIX COOBITHH OGoOJNbIIE.

ITPHMEP 2. PaccMoTpHM ONBIT, Ilé HIpajdbHYI KOocTh Opocalor aBa pasza. B atom onbi-
Te 6 - 6 = 36 snemenrapubx cobbrTHii. Bee sTH 36 snemenTapHBIX cobbITHII yaoOGHO npen-
CTABHTE B BHAe TalJIHIIEBL.

Homep cTpokm nNokasbiBaeT, CKOJLKO OYKOB BBINAJIO OPH HnepsoM Opocke, a HoMep
cronbua — CKOJHKO OYKOB BeINANO npH BropoMm OGpocke. Ecam Beinana, Hanpuamep, xombu-
Hanua (1, 5), svo mMokHO HM300pasHTE IWITPHXOBKOH HJH KPECTHKOM B COOTBETCTBYHIIEH
aveiike (puc. 61).

1 2 3 4 5 6

1 X

PucyHok 61.
Tabnuua 3kcnepumeHTa
«ABykparHoe Gpocanme KOCTU»

Mpu asyx GpoCaHusxX WrpaneHON KOCTU 3nemeHTapHbiM cobbiTMeM SABASIETCA YNOpS-
AOYEHHAs napa “Y1cen.

® Bonpocsl

1 WkonbHUK roBOpWT: «H Hanucan wanoxeHve W He caenan v oaHon owwmbkue». Y10
30eCb ABNAETCA CAYYANHBLIM ONbITOM, @ 4TO — Chy4YanHbiM cobbliTMemM?

2 B knacce 25 yyeHukoOB. YuyuTens BO BpeMs ypOKa Bbi3blBAET K [0CKE O[HOr0 y4eHu-
Ka. CKONoKO pasnuuHbix anemeHTapHbix cobbiTUid MMeeT ATOT CRyYaiHbiA onbIT?

3 MoryT n¥. 2 DC3YNLTATS CNLITA OSHOER2MEHHC HASTYNATE 030 Da3nW'IBbi ANeMoHTaD
Hbix coBbiTMA?

4 Mepeuncnure 3nemeHTapHbie cobbiTMa ONbITa, rae UrpanbHyio KocTs GpocaloT oauH pas.

S5 Hasoeute anemeHTapHbie COObITWA, KOTOpPbIE BO3HMKAKOT Npu OpocaHum maremarnye-
CKOW MOHETHI.

6 Y10 sBnAeTCA anemeHTapHbiM CcobbiTMEM onbiTe, rae wWrpaneHyld kocTte OGBpocaior
2 pa3za? CkonbkO 3NeMeHTapHbiXx COOLITUIA B 3TOM ONbITE?

7 MNousemy npu psykpatHom OpocaHuu MOHeTbl 3nemenTapHoe cobbitme OP (cHavana
BbiNan Opén, 3aTeMm — peLwkKa) HeNb3s pasgennte Ha nsa Gonee NPOCTbiX COBBLITUA:
«BbiNan Opén» u «BbinNana peLwka»?

©

]
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231

232

233

234

235

236

237

238

239

240

3apaum

Hrpansuyw kxocrb OGpocatror 2 pasa. YKakuTe, KaKHe M3 IepevuHCIeHHBIX HHKe

caydaiHbBIX cOOBITHI ABAAIOTCA HEBO3MOKHBIMH, & KAKHE — JIOCTOBEPHBIMH.

A «c7MMA BBINABIIMX 0YKOB MeHbIne, 4em 100»;

B «B cymMmMe BBINAJET OJHO OYKO»;

C «B cymme Bpinajier 13 ouKoB»;

D «B cymme Bohinager Asa uau Bosbine OYKOBe.

M3 mioskecTsa Hatypansiabix uncen or 1 go 100 spibupaior aBa pasjiHuHBIX 4YHCIA.

Kakne n3 nmepeuHcIeHHBIX HHKe COOBITHII HEBO3MOKHBIE, A KAKHE — JOCTOBEpHBIe?

A «0,1HO M3 uncen GoablIe APYroros;

B «opo u3 uncen Goneme apyroro Ha 100»;

C «cymMma BRIOpAHHBIX UHMCEJ — MNOJ0OKHTEILHOE THCIO»;

D «ofiHO H3 ABYX AAHHLIX YHCEJ MEeHbIIe IMOJOBHHBI APYTOr0 YHCIA».

Anapeit 1 Bopuc pellMan KyIHTh MOPOMKEHOE M BCTANHM B OUepeb lepej KHOCKOM

«Moposkenoes». CrRONBKHMHA crnocof6aMH OHH MOTYT PACHOJIOXKHTHBCA JAPYT 3a JApy-

rom? BeinuimuTe Bee 5TH CcHocoObI.

B KHOCKEe NpojgasTcs MOPOMKEHOE TPEx Tabaumna 48

COPTOB: CJIMBOYHOE, LHIOKOJIaHOE

n xaybamanoe. Anapeit 1 Bopue no- Angpei Bopue

KynamT [0 OJHOH NOpPIHH, Boinumm- |

Te B BHae TaOMHIIBI dJIeMeHTADPHBIE

cobOeITua ororo onwiTa. CKOJMBKO BCEro

NOJY'[HJI0CH WIEMEeHTAPHBIX COOBITHIT?

[lepeuepTuTe B TeTpags ¥ MIPOJOJIHH-

Te 3aTONHATH Tabnuiny 48.

Anpapeii, Bopuc u BaagumMup pemmmiaH KYIOHTb MOpPOKeHOe H BCTAJIH B o4Yepelb.

CroankuMH crnocofaMH OHH MOTYT PAacIOJIOKHTHCA JAPYr 3a apyrom? BemumuTe

BCce 9ru cnocobsl.

Hrpaneayio kocts mnoabpaceiBailor asakael. Hapmeyiite B Terpaam tabnmmy aJe-

MEHTUPHBIX CcODBITHI 23TOro SKCHEPHMMEeHTA. JaKpackTe B TabnHIe aJeMeHTADPHBIE

coOBITHA, NPH KOTOPBLIX B CYMMe BBINIANET:

a) meHee 4 O4YKOB; B) poeHo 11 ouxos;

6) posuo 7 oukos; r) 4éTHOe YHCII0 OYMKOB.

IIpn nopbpaceiBannm MoHeThl Oyaem obogHaugaTh OGyksoit O eBninajgeHue opaa, Oyk-

Boit P — memageaue pemxu. Iogbpocum monery ABa pasa. JnemeHTapuHoe cobbi-

THe «BhINager jgBa opJaar» samuckiBaerca kak 00. Beimummure Bce aieMeHTApPHBIE

coObiTiA aroro onsita. Croasko ux?

Monetry Gpocaior 3 pasa. BeinHmmTe BCe ayieMeHTAPHBIe COOBITHA JTOT0 ONBITA,

nonbaysick oboznauennsaMu O aus opna m P ana pemku.

a) Bo ckonsko pas Gonblue yueyno ajeMeHTAapHbIX coObiTHH npu Tpéx OpocaHmAx
MOHEeTBI, YeM NnpH ABYX OpocaHMAX MOHETHI?

6) Crombko aneMeHTAPHBIX COOBITHII MpPH YeThIPpéX GpocamMAX MOHETHI?

B) CroJNIBbKO d/eMeHTAPHBIX cOOBLITHII MPH JecATH OpPOCAHMAX MOHeTHI?

Mosnery 6pocalor o Tex mop, noka He Bbimajer opén. Iloasaysack obo3HaYeHHAMH

O u P, sanummre HECKOJNBKO 3JeMEHTAPHBIX coOmITHII aToro onwrra. CKonsKo Bee-

ro JieMEeHTAPHBIX COOBITHII B 9TOM cay4ailHOM omnsiTe?

Causounoe Cansounoe
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241 Komanaa <MaremMaTHKs NPOBOJHT BCTPEYY M3 HECKOJBKHX MaTueii mo moxeitbony
¢ koMaH0il «DPuszuk». Huusa meBoamoxkHa. BeTpewa mpoBogmTes Ao JABYX moben
oanoit m3 komanj. Ilobeny «Marematnkas obosHaumm OGyxsoit M, a nobeny «®n-
aukas — Oyksoil @. OpguuM u3 aneMeHTApHBIX coOblTHIl apiaserca MM.

a) 3amMIUUTe BCEe BOSMOYKHBIC DJeMEHTAPHBIE COOBITHA.

6) BanuinuTe Bee NeMEeHTAPHBIE CcOOLITHS, NPH KOTOPBIX BCTPEUY BHEIMTDLIBAET
KoMaHaa «DH3HuKs».

B) Ilpemionoxkum, uTo Bo Berpede nobeamna komanaa «Marematur». Kakoit Gyk-
BOH OKAHYMBAETCH 3AMHCH COOTBETCTBYIOIIMX HJIeMeHTAPHBIX coObITHII?

r) Kakoe manbonbiiee KOIHMYECTBO MATYEl MOMKET COCTOATHCA?

242 B sammge TPH AeTaJiH: /IBé HCIpaBHEIE fIeTAMH ¢ W b w ogEa OGpakoBaHHAA AeTalb C.
H3 sinmmica Hayrajg HMSBAEKAOT 00 OAHON aerany, noxka He obHapy:ar OGpakoeaH-
HY0. OneMeHnTapHbie COOLITHA TOro oneiTa GyJeM 3AaNHCHIBATE B BHAE IOCHIeAoBa-
TensHOcTH Oyke. Hanpumep, abe, ac u 1. 1.

a) Arnserca aM nocaefoBATENLHOCTE cab sieMeHTAPDHBIM coObITHEM B 3TOM OnlbiTe?
6) Kakmrm GykBaMB MOJKeT 3aKAHYMBATHCH 3alHCH HIEMeHTapHOTO cobnTHa?
B) BemummTe Bce ssieMeHTApHBIE COOBITHA 3TOTO OIBITA.

243 Hrpansayo xocrs noabpaceiBaior Tprskasl. CKONBKO 3naeMeHTapHBIX CcOOBITHI
B DTOM 3KcnepumenTe?

244 Urpansuyio kocts noabpacsiBaor Tpuskasl. HaiiinrTe KONHYECTBO AJeMEHTAPHBIX
CcOOBITHI, IPM KOTOPBLIX B CyMMeE BBIIAJET:

a) 3 ouka; 6) 4 ouxa; B) 2 ouka.

245 Mrpansayio kocts nogbpaceisaior Tpukasl. HaiimTe KOAHYECTBO aNeMEeHTAPHBIX
COOLITHI, IPH KOTOPBIX B CyMMe BhImager Oojee:

a) 17 oukos; 6) 16 ouxos; B) 15 oukos.

@ BepoaTHOCTU 3N1€eMEeHTapPHbIX COObITUNA.
PaBHOBO3MOXHbI€ 3JieMeHTapHble
coObiTHA

PaccMoTpuM ciay4aiiHblil SKCHePHMEHT, B KOTOPOM TPpH 3jieMeHTApHBIX cobOwbiTHa. Obo-
SHAYHM HMX JaTHHCKHMH OyEBamMHu a, b, c. Bepoaraocrr oTEX ajieMeHTADHBIX coOBITHE 000-
spaunm P(a), P(D), P(c).

MosHO CcUYHATATH, 4TO Bech CAyYalHBIA ONBIT — 3T0o ofHO Doablioe cobbITHE, KOTOpOE
o6sizaTeILHO HACTYOHUT (OHO JOCTOBEpPHO), M NPHUIMCATL €My MAKCHMAJILHYIO BEPOATHOCTE 1.

B peaynpraTe skcnepEMeHTAa KaKOe-TO OAHO M3 JJIEMEHTAPHBEIX COOBITHH 00A3aTeJIbHO
Hacrynaer. IIpuuéM TONBKO OIHO, ABA SJEMEHTAPHLIX HCXoAa HACTYHNHTE He moryT. Iloasro-
MY BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHH cleJyeT Ha3HA4YaTh, CJAeAyA ABYM MpaBHJIAM.

® 1. BeposiTHOCTW 3NeMeHTapHbIX COOLITU HEOTpULUATENLHBI.
2. Cymma BEpOATHOCTE BCEX 3NIeMEHTaApHbIX CODbLITUIA pPaBHAGTCA efuHULEe.

Jlna Tpéx aneMeHTADPHBIX COOBLITHH a, b W ¢ JOMKHO BEIMOJHATHCA PABEHCTBO
P(a) + P(b) + P(c) = 1.
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ITO CBOHCTBO BepOATHOCTEH ABIAETCA OTPAXKeHHeM TAKOTO Ke cBoiicTBa uacroT. IlosTto-
puM onsiT N pas. Ilyers anementapHoe cobblTHe a mpomaounuio N(a) pas, cobeiTie b npo-
uszomno N(b) pas, cobbiTHe ¢ npousousio N(c¢) pas. 3uaumr, uacrorsl coberruit a, b u ¢

N@) N®) N _ . _—" 1
N ' N I N ¢ E uxcyuua pasta L
B HexoTOpLIX CIyuYafgX BepOATHOCTH JIeMEHTADHBIX HMCXOMOB MOJKHO paccuMTaTh. B apy-
IAX CAVYAAX HX MOKHO OINeHWTH ¢ TMOMONBI TACTOT, MPOBeAA MHOMKECcTBO HAOIIOmeHmii.
A MHOIJA BEepOATHOCTH HJIEMEHTAPHBIX COOBITHII HASHAYMTL HE YAAETCHA HHUKAK.
HHW[}BGGH Cﬂy‘laﬁ¢ KOorjga ajneMeHTapHbIe coDBITHA B ONBITE MMEKT OJHHAKOBbLIC IIIAH-
cel. Hanpumep, npu ogaoM GpocaHMH HIrpajbHOH KOCTH 3JeMeHTapHble cobblTHa — aro 1,
2, 3, 4, b una 6 ouxos. Ecim KoeThk npaBmiabsHAA (CHMMeTpHYHAA), TO MIAHCH 3THX MIECTH

3JIeMeHTAPHBIX COOBITHII OXHHAKOBBEI.

pPaBHBEI

@ Ecnu B cnyqaHOM OnMbITE LWAHCH BCEX 3NeMEHTaApPHbIX CODLITMIA OAWHAKOBLI, TO
OH Ha3LIBAETCA CAYYAHBLIM ONLITOM C PABHOBO3MOMXHLIMW 3NEMEHTAPHLIMMU
cobbrTMamMK,

Ilpn Opocaumm ABYX HIPAJIBHBIX KOcTell anemeHTapHbIX coObrTHit 36, m BCce OHH paBHO-
BO3MOKHBI. (UNBITEI ¢ PABHOBOSMOMHBLIMH DJIEMEHTADHLIMH COOBITHAMH BO3HHMKAKIT OpPH
6pocaruM KocTeill, pazfade MrpaJsHBIX KAPT, B JOTepesx, >Kpebuax, cONMOJOrHYecKHX We-
CHAeJOBAHHAX H APYIUX HCKYCCTBEHHEIX DKCIEePHMeHTaX.

PaBHOBO3MOKHBIE MCXO[bl BO3HMKAKT HE TOJBKO B Hrpax HJH ompocax. EcTe oyeHb BaK-
HAA MATeMaTIdecKada 3jajada — TeHepanua caydaiiaelx uncena. Mel Bce monnsyeMcs Mo-
OMABHBIME TeredOHAMH, A 3HAYHT — MHOTOYHMIEHHBIMH AJITOPHTMAMH mudpoBaHHMA M 3a-
IMATHl AAHHBIX. Bo BCceX 3THX ANropHTMax HCNMOIB3YIOTCA CAYIAHHBIE YHMIA — AECATHTHEIE
aApobH, KOTOpLIEe ¢ PABHBIMHM IIAHCAMH BbiDHpawTcsa u3 umHTepBana or 0 po 1. IIporpamma
ANA COINAHHA CHAYYAHHBIX YHCE] HA3BIBAETCA IeHepaTopoM CJOy4YaHHBIX 4YHCeJN.

B npupoae oneiTel C PABHOBO3MOXHBIMUA 3NMEMEHTAPHBIMU COBBITUAIMM BCTPEYAINTCH
O4eHE Pefko.

Ilpeagnono:tuM, 4TO B HEKOTOPOM cay4aiHOM oneiTe N 3jieMeHTAPHBIX coDeITHI, H Be-
POATHOCTL Kamjaoro pasaa p. Cymma BcexX BeposiTHocTell paBHa 1:

p+p+p+...+p+p =1.

v
N OAHHAKOBLIX CTAMMOMEIX

3uauut, Np = 1, orkyaa p = %

HOJIY‘I&BTCH NpaEuia0, MO3BOJIAKINEe HASHAYATH BEDOATHOCTH 3JIeMEeHTADHBIX coDBITHI.

® Mpaenno. Ecnu B cny4alHOM OMNbITé POBHO N paBHOBO3MOXHbIX 3NEMEHTapHbIX

» 1
cOoDbITMA, TO BEPOATHOCTL KAXA0M0 M3 HUX paBHa N

XO"I'E B IIpHpOﬂE ONNbLITHI C pRBHDBO{lHOQ\KHHHH BJIBMBHTBPHHMH CDGHTHﬁMH npalc'rnqe-
CKH He BCTpevYaloTcfA, 9TH ONBLITHI OYeHb BAYKHBI. Bo-TepBHIX, ¢ MOMONBI0O HCKVCCTBEH-
HBIX OIBITOB ¢ PABHOBO3MOJKHBIMH COOBITHAMH YacTO YIAéTCA HAXOAHTH NPHOIHKEHHDbIE
pelIeHns CJHOMHBIX M BAjXKHBIX 3aa4d. Bo-BTOpPBIX, SKCIHePUMEHThHl C PABHOBO3MOMKHBIMH
cOOBITHAMH yA00HBI NPH M3YUYEeHHH TeOPHH BeposATHocTel. TpagumHoHHO TeopHKd Bepo-

——
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ATHOCTEH HAYHMHAKT M3YYaTh MMEHHO C TAKHX ONbIToB. HO 371ech KpPOeTCA OMACHOCTh:
H3-3a 3J0ynorpebleHNs PABHOBO3MOKHBIMH 3JIeMEHTADHBIMH COOBITHAMH NpH o0yYeHHH
MHO'He JHOAH AVMAKT, YTO0 BO BCeX OINBITAX coOBITHA PABHOBO3MOMKHBI. BenomaRM pac-
NpOCTPAHEHHYIO IIVTKY.

— Kaxosa eepoamuocms scmpemums HA Npozyike xwueozo dunoszaepa? — cnpawiu-
gaem npenodasamens cmydenma.

— OdHna emopan, — omeewaem cmyoeHm.

— 3mo novemy xwe? — ydusasemcea npenodaéamens.

— Jlubo acmpeuy, aubo nwem.

J10, KoHeuHO, myTKa. Ho, Kkak m BO BCcAKOI 1WIyTKe, B Heil ecTh Joasa npasasl. Masec-
TeH cay4aii, Korna nogaobHyio ommOKY coBeplnHs 3HaMeHHTHIH yueéHbni J['Anambep!, xorpga
NMHCAJ CTATHIO IC TEOPHH BePOATHOCTEN AMA SHIHEJONEeINH.

Owwubka O’Anambepa

B onsiTe, rae moHery OpocaioT 2 pasa, BCEro 4eThipe ajieMeHTApHBIX cobwrraa: 00, OP,
PO u PP. Ortn uersipe coObITHA pPABHOBO3MOJKHBI M3-3a CHMMETPHYHOCTH MOHET, H Bepo-

1
ATHOCThE KaXXJOI'GC M3 HUX pDaBHA I

Ecsm BMecTo ‘roro uyrobsl Opocats moHery 2 pasa, Mbl OJHOBpeMeHHO OpocHM aBe ojaH-
HAKOBBIE MOHeTHl, TO anemeHTapHble coObITHA OP 1 PO nokaskyrca Ham ogHHM coObITHEM:
Bellb MOHETHI OMAHAKOBLI. 3Hﬂ‘iHT, B 9TOM OIBITE TPpH MNIeMEHTAPHBIX coOBITHA: «1BA Op-
Jas, «/iBeé PellKH» W «0Opén H pemkas. ModeT BOZHHKHYTH OmHOOYHOe BIeYaT/eHHe, YTO

1
BEPOATHOCTh KAMJJIOr0 H3 HAX DABHA 3 Hmenno tak m nocuurtan JI’AnamGep.
Hﬂ caMoOM aere 9TH VIeMeHTaADHBIE coDBITHA He PABHOBOGMOMHBI: BE€POATHOCTH coDBITHA

1 i
«JIBA OpJia» ¥ BEPOATHOCTH COOBITHA <J[Beé PEIIKH» PABHBI 3’ @ BepOATHOCTS cOOBITHA «OpEN

1
H peukas pasua .

® Bonpocsl

1 Kakve anemenTapHbie coObITUA HA3LIBAOT PABHOBO3MOXHbLIMWU?

2 MNpueeauie NPpUMEpPsl ONLITOB, B KOTOPLIX 3nemMeHTapHbie coDbITUA PaBHOBO3MOXHLI.

3 CohopmynupyinTe CBOWMCTBO CYMMbl BEPOATHOCTER BCEX aneMeHTapHbIX cobbimtwid cny-
YaAHOro ONbITA.

4 MoryT nn BEPOATHOCTA 3JIEMEHTAPHbIX COOLITMIA B Cny4aidHOM onbiTe ObiTe HE PAaBHLI

Apyr apyry?
5 Ha kakoi OTBET MOr paccYMTbiBaTh Npenofasatens W3 WyTku NPo AuHo3aspa?

@ 3apaumn

246 PaBHOBO3MOMKHBLI JH JIeMEHTAPHBIE COOLITHA <¢BBINAJ OPEJA» M ¢BLIMAJA pPeIIKas
npu OGpocaHMH IIPABHJIBHOH MOHEeTHI?

' MKan Jleporn ['Anambep — dpanunysckuii yuénbii, koropsiii xun B XVIII B. u sanumanca marte-
maTHko ®H uaukoil. B 1764 r. 6win usbpan nouérEsiM wireHoM Caskr-Ilerepbyprekoil akajgemMun
HAYK, XOTA HHM paay He Ouin B Poccum.
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247 ABToMOGIITE TOABEIRAET K TepeKpécTKy (puc. 62). v
OnpenendM BO3MOKHBIE 3JIeMeHTApHBIE cOOLITHA:

«aABTOMOOHJIL MOBEPHET HAIIPABO®,

«ABTOMOOMIIB TIOBEPHET HAJIEBO»,

«aBTCMOOMIE MOENeT NpPAMO»,

«aBTCMOOMIE pasBepHETCA W moenetr obpaTHO».
Moo JH CYHTATH 3TH 3JIeMeHTAPHbIe CcOOLITHA
paBHOBO3MOKHBIMHT? O6bAcHHTE CBOH OTBeT. A
Vikasanue. IlogymaiiTe, TAK JH YacTO ABTOMO-

6nnm paspopaunBalorcsa u eayT obparno. Kakme PucyHok 62

cobbproma OyayT caydaThecA YAlle, €CJAH ABTOMO-

OHaB nogbesxaeT K yiauie ¢ Dojiee OMHBIEHHBIM JBHKeHHeM?

248 Komanna Beicmieii Juru, BCTpeuasach B matde mo ¢pyrbony ¢ Komangoii mepBoi Jmu-

', MoKeT aubo IIOGEAHTL HIITH TpPOHTIPATH, 60 BCTpevdua 3aKOHYHATCA BHHYLIO.
PaBHOBO3MOMKHEI JH 9TH sJeMeHTapHble cobpiTna? ObocHyiliTe cBOé MHeHHe.

249 Cny4aifHBII ONBIT MOXKET 3AKOHYHTHCA OJHHM H3 TPEX SJeMeHTAPHLIX coOwITHIl: a,

b unu ¢. Yemy paBHAa BepOATHOCTL SJIEMEHTAPHOI'O COOLITHA €, €CJIH:
a) P(a) = 0,4; P(b) = 0,2;

6) P(a) = 5 P() = 3

B) P(a) = 0,1; P(b) = 0,01;
r)* Pla) = p; P(b) = 0,8 — p? Kaxne anavueHAs MOKeT IPHHAMATEL p?

250 Hrpaasnasa xocTh HecuMMmeTpmuna. B Tabaume 49 mokasaHBI BePOATHOCTH BHITIA-
AeHusi Ha sroil Koerm 1, 2, 3, 5 uwnu 6 ouxkos. Haligure BeposTHOCTL BhINIAJAEHHSA
4 o4YFOB.
Tabnuna 49. BepoaTHocTH BRINageHHs rpaHeii
Yucao vaxos 1 2 3 1 5 6
4 12 6 12 4
251 B HexoTopoM cAyYaiHOM ISKCOEpHMEHTe Bee aJeMeHTaApHhIe coOBITHA pABHOBO3-
MoxFEbI. HaliiuTe BepOATHOCTL KaMK/IOI'0 JJCMeHTAPHO!TO CoOBITHA, eclH BCero
B 9TOM 9KCHEePHMEHTe KOJHYecTBO dJeMeHTAPHBIX coOBITHIl paBHO:
a) 25; 6) 17; s) 100.
252 Bee snemenTapubie coObITHA CAYYARHOrNO ONLITA PABHOBO3MOMHBI. CKOJBKO aJe-

MEHTAPHBIX COOBITHII B 9TOM ONBITE, €CJIM BEPOATHOCTH KaXKJAOr0 paBHA:

1 1
a) 3 6) 0,1; B) 0,125; r) ;?

253 B kamA0M M3 ABYX CAYHAMHBLIX ONLITOB BCe 3JIeMEHTApPHBIE COOBITHA PABHOBO3MOMK-

Hbl. B KaKOM M3 9THX ONLITOB BePOATHOCThL dJeMeHTapHOro coburrna Oonbine, ecaH:
a4) B MepBOM OIBITE 3JIeMEHTAPHBLIX coObITHH GOoJbIle, YeM BO BTOPOM;

6) B mepBOM ONBITE 3JIEMEHTAPHBLIX COOBITHI MeHbIIe, YeM BO BTOPOM;

B) B 9THX ONBITAX 3JIEMEHTAPHBLIX COOBITHII mMOpoBHY?
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254 Ilpn nopbpacwiBannm MoHeTHl oboamaumm Oyksoit O Bmmajgenue opaa m Oyk-
poii P Bmimagenue pemkwu. Ilogbpocum cuMmmerpuunyo moHeTy 2 pasa. Pasno-
BO3MOKHBI J¥ anemeHTapHBIe cobpiTHa 00, PO, OP m PP? Hajignte HX BepoaT-
HOCTH.

255 Cummerpuunyio mosery noafpachiBaloT HecKonbKo pas. Haiiaure seposTHOCTH
3/IeMEHTaPHBIX coOBITHII npH:

a) 3 Gpo:aHuuAX; 6) 4 Gpocanuax; 8)* 10 Gpocanusax.

256 Tpm Gorareipa — Mapa Mypomen, Anéma llonosuya u [lobpeiaa Hukurua — exa-
JH 1O AJpOre M YBHJE/JH PA3BHJIKY, 4 HA Heil — NIPHAOPOMKHBIN KAMEHB C IIpe-
AyIIpexaeHueM:

Hanpaeo noedewv — KOHA NOmepaeuls,
Haneso noedewn — konvé nomepsaeun,
ITpamo noedews — 20108bL HE CHECEULb,

Borareipu Opocunm :kpebuHil, pasgelwanch, H KAKALIN DOEXan CBOEH JOoporoi.
IIprayMuiite cucreMmy obDo3HAYEHHH VA 3JeMEHTAPHEIX coOBITHI 3TOro OmBITA, 3a-
NMHIIATE BCe aJleMeHTapHble cobbiTHA. CUATAdA HX PABHOBO3MOKHBIMH, HaHJHTE Be-
POATHOCTL KAMXJAOI0 M3 HHX,

257 Tpu nepBOKJIACCHHKA MO o4depeal BLIGHpAOT BO3AVIIHBLIe mapuin. Kamapni ws
HHX BblOMpaer mWAPHE OAHOrO M3 ABYX useroB: 3zenénoro (3) mam cumero (C).
BrinummuTe snemenTapHbie coOLITHA 2TOro skcnepumenra. CumTasi, 9To Bce OHH
PABHOBOSMOJKHBI, HANJHTE BEPOATHOCTh KAMKJONO W3 HHX.

258 Tpu nepsoknaccumka no ouepeam BhiGMpaloT (aomacrepsl. Kaxaeiit ua HuUX BBI-
Ompaer dwioMacTrep OAHOIO M3 TPEX nBetToB: zenéHoro (3), cmaero (C) mam KpacHo-
ro (K). CkoapKo y 2TOro omsiTa ajeMeHTapHbIX coOwbrTHit? Cumras, 4uTo Bece aJe-
MEeHTApHSIe COOBITHA PABHOBOIMOMHEI, HAHAHTE BEPOATHOCThL KAMAONO M3 HHX,

259 Hrpansryo KocTh NMoAOPACHIBAIOT HECKONBKO pa3. PABHOBO3MOMKHEI JIH aJIeMeHTAp-
Hble cobuiTHs Takoro onerra? Haligure BeposATHOCTH KamKAOro 3JI€eMeHTAPHOTO CO-
ObiITHA npH: a) Tpéx OpocaHuax; 0) Yermipéx OpocaHMAX.

bnaronpuarcreylowiue

dNeMeHTapHbie coObITURA

Ho cux mop ™Mbl obcy:KAanaM TOJNBKO 3JIeMeHTADHBIC coObITHA. OQfHAKO B CHAY4YAHHBIX
ONBLITAX MOTYT BOSHHMKATH Gonee ciokHbIe caydadubiec cobourrusa. [Hanpumep, mpr 6pocannn
HTPANBHONH KOCTF BO3MOMKHO COOBITHE ¢BEINAJET YETHOE YHCJI0 OYKOB* HJIH COOBLITHE ¢BEI-
nager Oonee AByX oukoB». [lna obosHaueHns caydaiHbIX coOwITHIE Oyiaem vnoorpebasTs
Gonsmue naruHckune Oyksul A, B, C, D u 1. a.

@ CnyyaiHbiMm coBbiTMEM B C/NY4aAHOM OMNbITE HA3LIBAETCH NPOM3BONLHOE MHOXECTBO,
COCTOSILES M3 3NEMEHTapPHbIX CO6LITWIA 3TOro ONbITAa.

Hanmpumep, cofmTHe A «BHIDAZET YETHOE WHCIO OYKOB» TPH OPOCAHHH HIPalbHOH KO-
CTH COCTOHT M3 TPEX SJIeMeHTAPHBIX coODBITHIl: ¢/IBAa OUKa», ¢UeThIpe O4YKas, «IIECTh OY-
KoB». MokHO 3amucaTh coObITHE A KaK MHOMXKECTBO C NepedYHCJeHHEeM ero aJeMeHTOB:

A= {2, 4, 6).
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JnemeHTApHOE CODBITHE @ <«JBA OUYKA» TNPHHAMLIEKHT 3TOMYy coburTHiO: @ € A. Ho wame
roBOPAT, YTO sJeMeHTapHOe cobbiTHe a GuaronpustTerByer cobeiTHio A. ClioBa snpuHAIE-
aThs U «0JArONPUATCTBOBATE® MBI OyJleM HCIONb30BATH KAK CHHOHHMBI.

@ AnemaHTapHble COBLITMA, NPWU KOTOPLIX HacTynaer cobuitwe A, HaswiBawTca Gnaro-
NPUATCTBYIOWMMKN cobObiTHIO A.

Mgl 3HaeM, 4TO B CJIYYAaiHOM ONBITE HACTYOAET TOJIBKO OJHO H3 3JIEMEHTAPHBIX co0bl-
rrit. Ho ecam asnementapHoe cobbITHe OGJaronpusATCTBYET ABYM pPA3INYHBIM coObBITHAM
A u B, to cobertna A 1 B Moryr nponsoiTH OJHOBPEMEHHO.

INPHMEP 1. Angpeit, Bopuc u Baagumup (A, B u B) Bcraor B ouepeans. Bee Boamomk-
Hble COBBITHA B OTOM ONBLITE CKAAALIBAIOTCH M3 9JIEMEHTAPHBLIX COOLITHI, KOTOPBLIX B AaH-
HOM caydae Bcero wecrs: ABB, ABB, BBA, BAB, BAB, BBA.

Paccmorpum cobeiTHe «Baagumup crour nepsesiM». OHO HacTymaeT, eClH CAYYHIOCH OfI-

HO M3 JABYX 3. 1emMeHTapHbIX cobbrrii BAB u BBA (puc. 63).
Onemenrapibie cobsrria BAB m BBA GaaronpusaTcereyior cobbirHio sBaagmMup crout

HepPBbhIM» .

ﬁ t_: ﬁ ﬁ 9 3%

\) ‘ 1) :
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e W } « | 1

- > = "
Enapumup AHgpen Bopwc Bnanumup Bopuc AHnpeia

PucyHok 63

INPHMEP 2. B arom e onbite cobeiTHio «Bopuc cromT B ouepean mnepex AHApeeM»
OJaronpHATCTEYIOT sneMeHTapHble cobeirua BAB, BBA u BBA.

! 2 3 4 5 8 IIPHMEP 3. HrpaisHyl KOCTh GpOCAIOT ABAMIEI.

PaccmorpuM cobuiTHe A ecyMMa oukoB paBHa 1ls.
Jromy cobbITHIO OJIATONPHATCTBYIOT POBHO JABa aJje-
x MeHTapHbIX cobpiTHA: (6; 3) # (9; 6). M snemenTap-
HBle COOBITHS OTMEUeHLlI HA pUcyHKe 64 KpacHBIMH

x KpeCTHKAMH.
CobriTHe — 210 MHO:KecTBO. IlosToMy BMecTo cioBec-

4 x HO10 OUMCHHAN COOBLITHN MURHO 3uldCarb cubblrhe A ne-
peunc/iesneM OUATONPHATCTBYIONINX 3JIEMEHTAPHBIX CO-

5 x OeITHIT B urypHeix ckobkax: A = {(6; 5), (5; 6)}.
CobeiTHio B «npousBeleHHWe OYKOB NpPH ABYX Opo-
¢ x x ckax paBHO 12» GUaronmpHATCTBYIOT 3JIeMeHTAPHBIE CO-
OwrTHa (4; 3), (3; 4), (2; 6) u (6; 2). Onn BeIAENEHBI
Ha pucyHke 64 cuEHMH KpectHkamu. MoskHO 3amnm-

care: B = {(4; 3), (3; 4), (2; 6), (6; 2)}.

ITPHMEP 4. Crpesiok B THpe CTpejfeT 10 MHIIEHH A0 TeX [Op, HOKa He cobbér eé.
IIpomax oboanaunm Oykpoit H (meyjgaua), nonaganne — Oykpoit ¥ (ycnex). dneMeHTaApHBIe

e
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cobeiTHA B Takom ombiTe uMewT BuA ¥, HY, HHY n 1. a. [locregaaa Gykea ¥V, MOCKOJBKY
crpensba OKAHYHBAETCA ycnemHbIM BoicTpenoMm!. IMoabaysack aTHMH 0003HAYEHHAMM, MOMK-
HO 3amMcars pasHsie colbiTHs B arom akcnepumenrte. Hanpumep, cobwbiTHio A e¢cTpenky
norpebyerca He Gonbile YeTHLIPEX BHICTPENOB» OIATONPHATCTBYIOT dJeMeHTAPHBIE cOOLITHA:
¥, HY, HHY, HHHY.

Coberriio B scTpenky noTpebyeTcs He MeHBIIE TPEX BRICTPEJOB» OJaronpHATCTBYET
GeckoHeuHO MHOTO 3JiemeHTapHbsix cobwrrmii: HHY, HHHY, HHHHY u . .

MosxkHo 3anucats: A = {¥, HY, HHY, HHHY} » B = {HHY, HHHY, HHHHY, ...}.

® Bonpocol

1 Y70 03Ha4aeT BbiCKa3biBaAHWE «anemMeHTapHoe cobbitve GnaronpuaTcTByeT CoObiTMIO A»?
Cdopmyrupyiite ero mHaue.

2 Bcsakoe nu anemeHTapHoe cobbiTMe OnbiTa ABNAETCH Chy4amHbiM cobbituem?

3 BepHo mi, 4TO cnay4awHoOMy cODbITMIO MOXeT GnaronpuATCTBOBAaTHE TONMLKO OAHO 3ne-
MeHTapHLe cobbiTne?

4 MoryT nv B OnbiTeé ABa CNY4aWHbIX CODLITMA HACTYNUTL OAHOBPEMEHHO?

5 MoryT nn B OnbiTeé ABa 3NeMeHTapHbIX COOLITUA HACTYNUTE OAHOBPEMEHHO?

@ 3apavdvi

260 BpocaoT ogHy WrpaibHYI0 KOCTH. 3anummTe cobbITMe A TepevRcleHNeM 3JIeMeH-
TAPHBIX ~OOBITHI B MHrypHLIX cKoOKax, ecju cobbiTHe A COCTOMT B TOM, YTO:
a) BRINAJET YETHOE YHCJI0 OYKOB; B) BRImagetT GoJblue 2 OYKOB;
6) BHIIArET MEHbIIE 5 O0UYKOB; r) sBelnageTr or 2 N0 5 OYKOB.
261 Monery Spocator 2 pasa. OuHMumHMTe CI0BAMH ClEAYIOMIHe COOLITHA:
a) A = {00, OP}; ©6) B = {0OP, PO}; ) C = {PP, PO, OP}; r) D = {00, PP}.
262 Mlaxmarucrsr Angapees n Bopucos urpaor mesay coboii. Mrpa mosker oKOHUNTH-
ca moberoil ogHOTO M3 HHUX HAH BHHYLI. HasecTno, uwto Anapees He mpomrpan
Bopucory. Kakue snementapasie cobuiTHA OIAaronpHATCTBYIOT 9TOMY coDBITHIO?
263 Hapucyiite B Terpagm TabaMiy sJeMeHTAPHBIX COOGBITHII ONBITA, TAe HIPAIBLHYIO
KocTh Opocator aBaskabl. 3akpackre B Tabiune snementapHbie cobbiThsa, 6Gaaro-
OPHATCTHYIOMNEe COGLITHIO:
4) ¢BBIL{AYT OZHHAKOBLIE WHCJIA®;
0) «npn kKaxjaoMm OpoCKe BREINAJAET YHCJI0 OYKOB, KPATHOE TPEM»;
B) «CyMAla OYKOB IIPpH HepBoM ¥ BTOpoM 0Opockax pappa 5»;
r) «[IpoM3BeJeHHe BLINABIIUX OYKOB pasuo 10».
264 Toapayace Tabauneil sJeMEeHTAPHBIX COOBITHII ONBITA ¢ ABYMS GPOCKAMN HMIPATLHOI
KOCTH, YKAMKHTE 3JIeMeHTapHble cOoDBITHSA, KoTOphle OUIArONPHATCTBYIOT CODBITHIO:
a) «CYMM& CUiCB pacHa 7:;
6) «npu BrOopoM Opocke Beinajer OoJbIIe OYKOB, 4€M IPH IHEPBOM»;
B) «CyMMa OYKOB He MeHbIIe 6».
265 BuatnoHHCT fenaer mo OAHOMY BBICTPEJNY B KaXKAVIO M3 nNATH Mumeneit. YUro as-
JAfAeTCA HNeMEHTAPDHBIM cobbiTHeM B aTtoM onbite? CKOJIBKO 3JIeMEHTAPHBIX COOBI-
Uil GaaronpuATCcTBYeT coOBITHIO: A) «GHATIOHHMCT MONAJET POBHO B YeThIpe MHIIe-
HHU»; 0) «OmaTnoHMCT NONAAET POBHO B OJHY MHIIEHBL» ?

1 B sToM OOkITe MOKHO PACCMATPHBATH elé¢ ofHo anemenTtapuoe coburrme HHH..., cocrosiuee ua
GeckoHeuHoro uucna npomaxoe. Ho ato cofeiTHe Mbl He Oyaem OpaThk B pacuéT, a Mo3xe JOKANKEM,
4TO €ro BepoATHOCTL PABHA HYJIO.

e————|
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266 Cummerpuunyio mMomHery OpocaioT ABakasi. Brimajenme opna mpH KakjaoMm Opoca-

HHH obo3HauuM uepes O, a BeImajieHue pemikdn — depes P. 3anuummTe nepeumcrie-
HHeM B (DUTYPHBIX CKOOKax coObITHE:

a) «BRINAJET OAHH OPEJ M OAHA PElIKa»;

6) «B2 BTOpOI pa3 BLINAJET pPenIKas;

B) ¢pelKa BblnagerT XorA Obl OAHH pass;

r) «B NepBLIi pa3d BHINAJET OPET».

267 Cummerpuunyio momery Gpocator 3 pasa. Ilonssyacs obosnavenuamu O u P, Boi-

OHIOFTEe aJeMeHTapHble cobbiTHa, GuaronpuATCTBYIOUHE CODLITHIO:
a) «BoINAJIET POBHO OHH OPEeNs»; B) «npH BTOpOM OpoCcAaHHH BHINAJIET PEelIKas;
6) «BnIMAAET POBHO OJIHA PEIIKa»; I) «IIpH TpeTkeM OPOCAHWM BBLITIAJET OPEN».

268 Koncranrun, Jleonng u Muxann KYIHJIN 10 OJHOH Nmopiuu Mopo:keHoro. Beero Owi-

JI0 KYILIEHO MOpO/KeHoe TpEéX coprop: a0purocosoe, OpycHHMYHOe H BHIIHEBoe. Bbe-
AHTe NOAXOAANIYIO cHcTeMy ofosHaYeHMIl JIA /leMeHTApPHBIX coOBITHH TAKOro sKe-
ONepPHMEeHTaA. SANHIIATE BCE JIEMeHTaAPHBIe CODBITHA, OMAaronNpHATCTEYIONE CODBITHIO!
a) «KonscranTuu kynua abpHKocOBOE MOpPOKEHOES;

0) «Jleonna He Kynua OPYCHHYHOE MOPOKEHOES»;

B) ¢Muxann xynun mabo abpukocoBoe, mu60 BHITHEBOE MOPOIKEHOE»;

r) «¥ Jleonnga g GpycHHUYHOE, HH BHITHEBOE MOPOJKEHOE».

269 Crpesiok B THpe crpensier MO MHNIEHH, NMoka He cobbér eé. OnmmmTe caoBAME

270

caenywime cobbITHA:

a) A = {HY, HHY, HHHY};

0) B = {¥, HY, HHY, HHHY, HHHHY};

B) C = {HHY, HHHY, HHHHY, ...;] (MHOroToOuHe 03HAYAET, YUTO IOCJEeA0BATE/Ib-
HOCTEL HOpoAo/KaeTcsa A0 DecKoHeuHOCTH);

r) D = {¥, HHY, HHHHY, HHHHHHY, ...}.

B kaacce 25 yueHmkoB, cpein KoTOpbiX vuuTca [lers. Yumrens B TeueHHe YpOKa

M0 OuepenH BHISBIBAET K JOCKe ABYX uesnoBek. CKONLKO 3JIeMeHTAPHBIX coOBITHI

GnaronpusaTcereyer cobeiTuio ellerio BBIZOBYT K JOocKes?

BepoaTHOCTU COObLITUI

BepoatHoc™a cobeiThHii MBI Oymem oboamauate Oyrsoil P antuHcroro andasuTa [0 Ha-
qansHO# Gykbke narmHCKOTO ciaoBa probabilitas, Wro o3nadaer <BeposTHoCTh». Hanpmmep,
BepoATHOCTh cobbiTHaA A ob6oanaunm P(A), Bepoataocts cobbltua B — P(B) u 1. o

G) MpaB:xnc scvucre:eg ceacsTicsTed. SeponrmiceTe ccBuiTa pacea cynmwves B2

=
146

POSITHOCTEW BNemMeHTapHbix cobbiTWA, GNaroNPUATCTBYIOLWX 3TOMY COObLITUIO.

Sanumem sto npasmwio dopmynaoii. [lyers cobeiTnio A GJAATONPHATCTBYIOT 3JeMEHTAp-
HBle cODbITMH a, b, ¢, d: A ={a, b, ¢, d}. Torna BeposTHOCTE cOOBITHA A paBHA CyMMe
BEPOATHOCTEH ITHX JIEMEHTAPHBIX COOLITHIL:

P(A) = P(a) + P(b) + P(c) + P(d).

Yueno snemeHTapHBIX coObITHIL, GJArONPHATCTBYIOIMX JaHHOMY cOOBITHIO, H, CleL0Ba-
TeJBHO, YHCJIO CJAATAEMBIX B IPABOH YACTH PABEHCTBA MOKeT OLITE KAKHM YrOAHO H Aaie
BecKOHeUHBIM.
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BepoaTtHOCTH BCexX @MIeMEHTAPHBIX CcOOBITHI HeoTpHUATENBHBI W B CcyMMe paBuabl 1.
TlosTomy BepoATHOCTH COOBITHA A TaKKe HeEOTPHIATEIbHA M He npeBocxoaut 1:

0<PA)<1.
B 4acTHOCTH, BepOATHUCTE HEBUAMUAKHUIV cubblThA pasha Ryalu, 8 BEPOATHUCTL LOCTO-
BepHoro — eaudune. CobbiTHe, KoTopoMy OGIArOUPHATCTBYIOT BCEe 3JIeMEHTApPHBbIE COOBLITHA

CAYMAMHONO SKCHEPUMEHTA, ABJAETCH JOCTOBEDHBIM.

INPHMEP 1. ApromoGuabs nogbeaxaer K nepexkpécrky (cm. puc. 62 ma c. 142). Ilpen-
MOJIOKHUM, YUTO LEPOATHOCTL BHIEMEHTADHOr0 CcOOBITHA <¢ABTOMOOHIL NOBEPHET HAIIPABO#
pasHa 0,5, BepoATHOCTHL 2JeMEHTAPHOIO COOBITHS <«aBTOMOOWJIL NOBEePHET HANEBO» pAaB-
Ha 0,3, BepoATHOCTHL JJIEMEHTAPHOro coOLITHA <«aBTOMOOHJIB [OEJeT NpAMO» paBHA
0,18. Haiigém BeposTHOCTs coOblTHa A saBroMoOML He pasBepHércss. Iromy cobbITHIO

OIAronpHMATCTBYIOT TPH [ePeuYHCAeHHBIX JJeMeHTapHex cobwiTha. Craegosarensso,
P(A)=0,5+0,3 + 0,18 = 0,98.

IIPHMEP 2. B Tabiuune 50 crpynnepoBaHBl pesyJIbTATHE H3MEPEHHIH pOCTA B3pPOCJBIX
MyxuuH B bonemoit seibopke. Illar rpynnuposks — 5 cm.

BoabMéM oaHOrO My:RUHMHY H3 5ToH BeIGODKH H DOCMOTPHM, KAKOMY H3 HHTEpPBAJIOB
NPHHAJJIENKHT ero pocr. ITo cAydaiHblil ONbBIT, B KoTopoM 12 anemMeHTapHBIX HMCXOJ0B, HO
OHH He PABHOBOI MOXKHEI. B kauecTse BEePOATHOCTH KAKIOTO aJeMeHTapHoro cobObITHA pas-
YMHO B3ATh YACTOTY COOTBETCTBYIOIIEro MHTEPBAJIA.

Tabmuna 50
Pocr, em 145—149 150—154 1565—159 160—164 165— 169 170—174

YacroTa 0,002 0,011 0,030 0,068 0,155 0,189
Poer, em 175—179 180—184 185—189 190—194 195—199 200 u Gonee
Hacrora 0,211 0,163 0,097 0,047 0,018 0,006

Tenmeprs MOXHO HAXOANWTHE BepPOATHOCTH pasHbBIX cobelTwii. Hanpumep, BeposTHOCTH CO-

OBITHA A <¢pOCT UKaxkeTcA MeHbIne, uem 160 cm», paBHA cymMMe BepOATHOCTEH aJieMeHTap-
HBIX HCX0M0B «145—149», «150—154» 1 «155—159»:

P(A) = 0,002 + 0,011 + 0,030 = 0,043.

OneMeHTAPHEI¢ HCXOALI, NMPHHAANEKAIIHe coObITHIO A, BRygenensl B Tabmame 50 romy-
O6biM mBeToM. BepoaTHocTs cobeiTHA A Mana.
BepoaTrocth cobeiTia B spoct ot 165 no 184 cv» (BBimeTeHB pO30EBIM IBETOM) paBHAa

P(B) = 0,155 + 0,189 + 0,211 + 0,163 = 0,718.

CobeiTue B Brcbma BeposTHOe: npumepsHo 71,8% myxunu B aanHoil Beibopke umelor
poct ot 165 go 154 cm.

Bonpocsl

1 ChopmynupyinTe NpPaBuno BbIYUCNIEHWA BEPOSATHOCTEN.

2 BpocaloT oaHy wrpancHyilo kocTe. CobbiTve A 3akmo4aeTcs B TOM, 4TO Bbinager
uenoce (He apobHoe) 4yucno o4koB. Aensierca nu cobbitme A pocrosepHbiM? Yemy
paBHa BEPOATHOCTL CObObITMA A?

3 MpueeauTte npumep O0OCTOBEPHOro cobbITMA B cnyYyalHoMm akcnepumenTte c Gpocauu-
eM [IByX UrpanbHbiX KOCTeW.
0 ——l]
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275

276

218

278

279

3apaum

B cayuaiiHOM onbITé HWeThIpe 3JIeMEHTApHBIX cobelTMA @, b, ¢ U d, BepoATHOCTH
KOTOpPBIX cooTrRercTrenro parsl 0,1, 0.3. 0.4 w 0,2, Haiipure renosrroeTh cobni-
THA, KOTOPOMY GJIATONPHATCTBYIOT dJeMeHTAPHEIE COOBITHA:

a)a 1 c; B) b, d m c;
6) a, b n d; r)a u d.
B mnaxmarrHoil maprum Anapeii urpaer ¢ Bopmcom. BepoATHOCTE BRMTpPHINA

Annpesa pasua 0,3, BepoaTHocTe HHYBeH paBHa 0,2, BeposTHOCTB TOro, 4Yro nap-
THA He Oyger sakonHuesa, pasHa 0,1. HajiguTe BepoATHOCTE TOro, 4TO:

a) Aegpeil He npourpaer;

6) Bopuc me npourpaer;

B) HHKTO HEe BhLIHTDAET.

Ha Ttapenxke nemxar oJMHAKOBBIe Ha BHJ OHpoxkKH: 4 ¢ mscom, 8 ¢ kamycroi
# 3 ¢ snmmei. Ileras mayrag Gepér ogmu nuposxok. Haligmre BepostHOCTBE TOTO,
4TO DHPOKOK OKAMKeTcA ¢ BHIIHE.

B TaicomoTopHOil KOMNAHMM B JaHHBIH MoMeHT cBoboguo 25 mamme: 3 YEpHBIX,
12 ménTeix u 10 senénnix. ITo BLIsOBY BhIexasa OfHA M3 MAIIHH, caydaiiHo oxa-
sapmasca Ommke Beero K sakasumky. Halijgure BeposiTHOCTE TOro, 9TO K HEMY
NpHeUeT 3eJeHOoe TAKCH.

Y 6ahymkn AecATh yalleK: IMEecTh ¢ KPACHBIMH I[IBeTAMH, OCTAJbHBIE C CHHHMH.
Babywuka Haampaer uail B caydaiino BeiOpaHHyi0 uawmky. Haijaure BeposTHOCTB
TOro, 49ro 910 Oy/leT YalmKa ¢ CHHMMH IIBeTAMH.

Poamsenbcknit KoMuTeT 3akymaa 25 masjoB A nogapkos geram Ha Hobbwiit rog.
IIaznnr ¢ pasasiMa pucyHKaMH: 12 ¢ asromobmasmu u 13 ¢ smaamu ropogos. llo-
AApKIl pacIipefiefIAlOTCA caydailHbiM obOpasom MeRaAy 25 AeTbMH, CpelH KOTOPBIX
ecTk Lonsa. Haiiaure BeposTHOCTh TOro, yro Kone gocranerca nmasn ¢ asroMobmiem.
B apugHBIX roHkax yuacrsyior 13 coopremenos ms Pocenmn, 2 cnoprecMeHa u3
Hopeerun u 5 cnopremenos u3 IHIsenun. Iopaaok, B KOTOPpOM CHOpPTCMEHbI crap-
TyloT, onpenensierca xpebmem. HalfiguTe BepoATHOCTE TOro, 4YTO NEpBRIM OyaeTr
craprToBaTh cnopreMed u3 Pocceuu.

B marasuHe karmrosapos B npogaxke 100 pywek: 23 kpacHbix, 12 senémwix, 17 du-
OJIETOBLIX, OCTAJILHBIE CHHHE W uYépHble, HX nopony. Haiigure BepoATHOCTH TOrO,
4TO cay4aitHo BeIOpaHHAA B 3TOM MarasmHe pyuka Oyjer KpacHOH WJIH 4EépHOIL.

B persaTom riaacce yuatrca 11 mansumkos u 9 gesouer. Ilo xpebfuio o BeIOHpaOT
OAHOIO JAeXypHOro no kjgaccy. KakoBa BepoATHOCTE TOro, WTo 5T0 Oyaer Maabsqauk?

280 Cumyerpuunyio momery Gpocalor 2 pasa. Haiigure BeposATHOCTE COGBITHA:

281

a) spemka BeIIageT XoTH OBl OXMH pass;
0) «B mepBBIii pa3 BRIOAZET OPEN».
Hrpansayio kocetsk Opocaor apaskasl. C momMomblo TabaHIBl 2TOro sKCIEepPHMEHTA

(em. ¢. 137, pue. 61) majigure KomudecTBO GArONPHATCTBYIOUHX 5JIeMEHTAPHBIX
cobpITHIl H BepoATHOCTL COOLITHA:

a) «cyMMa BBIIABIIMX OYKOB paBHA b»;
0) «cymma BeIIABIIMX OYKOB OoJnbine yem 5»;
B) enpu nepsoM Opocke BeInager OoJibllle 0YKOB, YéM IPH BTOPOM»;

r) «KOJIH4YeCTBO OYKOB, BBLIMABIIMX B MepBbIH pas, M KOJHYECTBO OYKOB, BhINAB-
IUX BO BTOpPOil pas, pasmHuaioTcs Ha 4.
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282 Crpenok oguE pas cTpeiseT B KPyrayio Mumens (puc. 65). Bepoarmoctn momana-
HHfA B 30HLI MHINCHH NoKasanbl B Tabmume 51. YUmcno ouxkos, KoTopoe Mmojydaer

CTPEJNIOK, PABHO HOMEpPY 30HBI.

Tabnuna 51. BepoarrocT nomanauusa R 300K MEITeHH

3ona 1 2 3 4 5
Bepoataocts - 0,001 0,002 0,004 0,006 0,021 -
3oma 6 7 8 9 10

Bepoaruocts 1,065 0,138 0,243 0,334 0,186

Haiigure BepoaTHOCTH CODBITHA:
a) «CTPEIOK NOIYYHT MEHLIIe D OYKOB»;
0) ecTpe10K noayaaT Gosbme 7 OYKOB»;
B) «CTPEIOK MONAAET B JKEATYIO 30HY»;
T) ¢CTPe.IOK He MONaAEéT B roayoyio 30HY».
283 B HexkoTOpOM ONBITE BO3MOKHO TPH 3JIeMEHTapHBIX cobwtua: a, b m c. Beposr-
HOCTB TOTO, 4TO HAcCTYnuT aubo cobeiTie b, nubo coberrme ¢, pasaa 0,83. Haiign-
Te BEPOATHOCTH JIEMEeHTAPHOro cobbITHA a.
284 B HexoTOpoM omnbiTeé BO3MOJKHO TPH dJeMeHTADHBIX cobuitusa: a, b u ¢. Beposar-
HOCTH TOIO, 4TO Hacrynur jaubo cobeiTme a, nubo coburrwe b, pasna 0,4; seposr-

HOCTEL TOTO, YWTO HACTYOHT Jubo cobeiThme a, nubo cobmrrme ¢, pasma 0,7. Haignre
BEPOSITHOCTE KAXKJOT0 M3 3JIeMEeHTAPHBIX COOBITHIL.

PucyHok 65

@ OnbiTel C PAaBHOBO3MOXXHbIMW
3N1eMEeHTapHbIMMU COObITUAMMU

HanomemMm, uro ecim B chay4aiinom onerre N oase-

MEeHTAPHBIX COOBITHII W BCce OHHM PABHOBOSMOYKHBI, TO

1
BEpPOATHOCTh KAN OO M3 HHAX paBHA N (cm. m. 37).

910 06CTOATE, LCTBO MO3BOJIHET JIENKO HaxoguTL Be-

POATHOCTH BCE€BOIMOMKHLBIX cOOBITHH B TAKOM ONEITE.

XXX |+

IIPHMEP 1. Hrpansayio kocts Opocalor 2 pasa.

XX XX |~

Hajsiném sepoaTHOCTL coObITHA A s¢CVMMaA O0YKOB MEHb-
me 6s. Ilna sroro Bocnoabsyemcs TabiHuel aneMeHTap-

HbIX coObITHII 9TOro skcunepumenTa (puc. 66) u BbLIE MM
KPACHBIMHM KpPECTHKAMH 3JjieMeHTapHble colOwbrrusi, Gnaro-

NpPHATCTBYIONHE coObITHIO A.

6
Obozuaunm 4depe3 N(A) 4HcI0 s/1eMeHTAPHBIX CODBI-
THil, OaaronpusaTcTRyommx coberruo A. Takux ane-
MeHTApHBIX coburTHil gecartsh: N(A) = 10. Obmee unciao Pucynox 66
1 1
anemeHTApPHLIX coObiTHIl N = 36, a BepOATHOCTE Ka#(I0I'0 M3 HHX paBHA N = 36
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IlosTromy BepoaTHOCTE cobeITHA A paBHA

1 1 1 1 N(A) 10 5
P(A) N ¥ N * N Wiaps N N 36 18"
N{A}m;mmx

Ha srom npumepe Mbl noayunian obuyo GopMyny M COOTBETCTBYIOUee NPaBMIIO.

@ Mpaeuno. Ecnu B CNy4anHOM ONbITE KOHEYHOE YWCNO 3NEeMeHTapHbiX cobbiTWiA KU BCe
OHW PABHOBO3MOXHbI, TO BEPOATHOCTL CODOLITMA A paBHa OTHOLLUEHWMIO YMuCna aNemeH-
TapHeix COObITMIA, BNaronNpUATCTBYIOWMX COObLITUIO A, K obWemMy 4vucny SnemMeHTapHbix
co0Obl'Wit:
N

p(A)=%.

IIPHMEP 2. lIlpaxkasr Gpocaior ciMMeTpHUYHYI0O MoHeTy. HaiiféM BepoATHOCTE TOro, 4TO
ofa pasa BEIDAJET OJHA M TA Y€ CTOPOHA.

Bemmamem Bce anemMeHTapHbIe COOBITHA ONBLITA:
00, OP, PO u PP.

Beero anementapHbix coObiTHi werhipe: N = 4, Tak kak mMoHeTa cHMMeTpHYHAH, aje-
MeHTapHBIe cnOBITHA paBHOBO3MOKHBLI. M3 Hux posHO asa coberrusa, OO0 m PP, Gnaronpu-
ATCcTBYIOT cobsiTio B «oba pasa BeimafeT ofHa cropoHas: N(B) = 2. Banumem KpaTko pe-

menue sagauu: N = 4, N(B) = 2, cneposaTtensHo,

® Bonpocsl

1 Chopmynupyitte Npasmno BbIMUCNEHUS BEPOATHOCTA CAYYaWHOro cobbiTMA B ONbiTE
C panﬂoaoamoxuuuu anemMeHTapHLIMK mﬁmnnmu.
2 3anuwuute 3T0 Npasuno GopPMyNon.

@ 3apaum

285 Bpocaor oaay urpaasnyio kocts. Haiinure sepoaTHOCTh COOLITHA:
a) «BalNANET YETHOE YHCI0 OYKOB»;
6) eBwmAZET WHCIAO OYKOB, KpaTHoe 3»;
B) «Boeinajetr Goabmie 3 OUKOB»;
r) «BBINAAET YHCJAO0 OYKOB, KpaTHOE T».
286 BpocaloT 0lHY MIPAJBHYI0 KOCTh. BBEIYHCAHTE BePOATHOCTH CODBITHA:
a) «BBHIIIABIIEE YHCJO OYKOB ABJIAETCA AejuTeneM umcaa 12»;
0) ¢BBIDABIIEE YHCJIO OYKOB KPATHO D»;
B) e¢Bbinagetr Gouabine 2 OUYKOB»;
r) s«semazieT Gonsine 1, HO MeHbIne 6 OYKOB».
287 BpocaoT cHMMeTPpHYHYIO MOHeTy 2 pasa. PaBHBI 1H BepoATHOCTH cobbiTHii A </1Ba
pasza Beinager opéa» H B «oguu pas Belnager opéa, a Aapyroit pas — pemkas?
HaiianTe BepoATHOCTH HTHX COOBITHIA.
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288 Bpocaor aBe MrpanbHBIe KOCTH: JKEJATYIO M 3eJéHYI0. BEMHCINTE BEPOATHOCTH CO-

OBITHA:

a) «CyMMa OYKOB Ha 00eHX KOCTAX paBHA T»;

06) «cymma 04KOB Ha 00eHX KocTAX paBHa 11»;

B) ¢Ha A:EJTOH KOCTH Bbinajgo OoJiblle OYKOB, YeM Ha 3€JEHOIls;
r) «4HCJa O4YKOB HA KOCTAX pasjiHyawTca He Oosblue yem Ha 2».

289 B marasume B kopoOke 24 opunakosbie asropyukm. Ma mmx 13 asropyuex xpac-
HBle, 5 — 3enénble, ocranbHble — cuHue. Ilpogasen Haymauy AocTaéT OfHY ABTO-
pyuky. Haligpre BepoATHOCTH TOro, 4TO H3BJCUYEHHAA PyUKa:

a) KpacHas;

6) He szeiémasn;

B) 1Hb0 cuHAA, MUbO 3enéHAA;
r) nabo xpacHada, JudO CHHAA.

290 B ammke 20 cuanx u 16 kpacHeix kapamsgameii. [IposaBen He ™MAAA BHIHEMAET
onuH Kapanjgam. Haiijure BeposTHOCTH TOIO, YTO 9TOT KAPAHAALl OKAMKETCH:

a) CHHHM; D) KpacHBIM,
291 Muma nokynaer ansbom (A), Gnoksor (B) m rerpaas (T). Ilpopasen aocraér atu
TOBaphl B NpoH3BOAbHOM nopajke. Hajigure BepoATHOCTH TOIO, YTO:

a) cHavajga Ipofasel] JocTaHeT OJIOKHOT;

6) npoaasen gocraHer anbboM B MOCHEAHION OuYepelb;
B) MpoAaBel CHAYMAJNA AOCTAHET TeTpaAb, A4 B MOCIeAHIOW ovdepeAb — OJOKHOT;

r) ansbov Gyaer maBiaeuéH paHBIDE, YeM TeTpalb.

292 Ha copeuHoBaHHA TPHEXAJTH THMHACTKH H3 Tpéx crpan. Ma Poccum 7 rEMHACTOK,
u3 lepmaamn — 8, n3 Yexnm — 5. IlopaAnok BeICTYIIeHMA TMMHACTOK OIpeAens-
ercA xpeGuem. Halianre BepoATHOCTH TOTO, YTO:

a) nepBoii Gyaer BeicTYyHnaTh rEMHacTka u3 Poccum;

6) TperblM no cyéry Gyaer BBICTYIUIEHHe Kakoii-HuOyas raMHacTku u3 Fepmanmnm;
B) BTOpOM no cuétry OyAer BBICTYNATE rHMHacTKa M3 Poccum mam Yexmmn;

r) mocue el Gyaer BBICTYNATH COOPTCMEHKAa, npHexaBmas He u3 Yexmum.

293 Ha penr powaenmsa x Ilame npuman ase Mamn
u mea Cumm. Bee nmsiTepo paccesmnch 3a KPyMibiM cTo- O
aom. Haiigure BeposTHOCTE TOro, wro Ilama cmgar 7
MEKJY ABYMsS TE3KaMH, 6

294 IllaxMaTHbIN CJIOH MOMET 3a OAMH XOJA mepeiiTm Ha P
aw06oe wucao nojel, ABUrasch TOJALKO HO JUATOHATH '
(puc. 67). IllaxmaTHbiil cjaoH caydadaeiM obpasom

mocTaBJieH HA Aocky. HaligmTe BepoATHOCTE TOTO, WTO 3
OH MOMXKET 3a OaHid XOh nepClih iia nGac: 2
a) hl; B) c4; n) db; 1
6) ab; r) d7; e) g3. a becdef gh

295 Oaso BpeMs Ha yJHMIAX M BOK3anax NpodecCHOHANb- PycyHOK 67
Hble HIPOKH Npejjarajid IIPOXOKHM HCIBITATE yjaa4dy
B IOpocToil Hrpe. 3a)kaB B KyJaxke OOBIMHBIN HOCOBOM IUIATOK TAK, YUTO HAPYIKY
BBICOBBIBAJIICE TOJIBKO YeThIpe YIoJKA, HIPOK NpPeNJaraj NpOXOMKeMy B3ATH JBa
abbIX KOHIIA M MOTAHYTH 3a HHX. Ecam npoxoxuil BRITACKMBAN JBA COCEJHHX
Yrojka, TO OH HNpourpsiBag. Ecan npoxomuil BRITACKHBAJ ABA NPOTHBOLOJOHKHBIX
yrojlka, TO OH BeIHrphiBaj. Haliiure BepoATHOCTE BBIMIPHIINA IIPOXOMKEro.

L]
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296 Ilo npasmnam wurpsr «Mopckoit Goiis ma nmome 10 x 10 kaerok pasmenialoTcs ue-

TeIpe ogHONANyOHBIX Kopabnsa (mo ogHON KJieTKe), TPH ABYXHANyOHBIX, JABA TPEx-
nanyGHBIX M OAWH ueThipéxnaiyOoHsiii (puc. 68). Hrpok nenaer nepswlil cayqaii-
Helii BeicTpes. HaiignTe BepoATHOCTH TOr0, 4MTO OH:

a) mouaaét B oAHONaNyOHLIH Kopababk HpOTHBHHEA;

0) moaameér B TpéxmanyOHBIH Kopabnb;

B) monaiér B Kakoi-HHOyAL H3 Kopabaeil NMpOTHBHHKA;

r) He HNONajéT HH B Kakoil Kopabib.

297 Ilpu urpe 8 «Mopckoii Goit» noeje NepBOro BAIIEr0 BLICTPEJA NPOTHBHHE €006-

A, 9ro Bel moabmam kakoii-ro kopabas (Ho He nmoronunm ero). Kakosa seposT-
HOCTb TOro, YTO Bhl NOMIAJH:

a) B 'teTelpéxnanyOtHelil Kopabus;
6) B rpéxnanybHeiii kopabib;
B) B AByxnaay0OHbIi Kopabian?

298 Ha pucyuxe 69 nokasano monokenwme B urpe «Mopcekoii Goiis. KpacueiM userom

MOKA: AHBI MOTOIJIEHHBIE KOopabaW MPOTHBHHKA. ¥ NPOTHBHHKA OCTAJCH TOJLBKO
oMH ABYXnanybHeI Kopabnb, NONOMKEeHHMEe KOTOpOro HemapecTHO. Kierkwm, B KoTO-
PBIX HADHCOBAHBI TOYKH, — 3JTO KJETKH, 10 KOTOPBIM MBI ViKe cTpensaan. B HEX
He MuykeT ObITh Kopabas. CunrTas paBHOBO3MOMKHBIMH JO0BIEe AONYCTHMBIE IOJIO-
JKeHHA MocJegHero Kopadasa, HaHAHTE BEPOATHOCTE TOrQ, 4YTO MEl HNONAAEM B He-
ro, BLICTPEJIMB B IOJe:

a) k4; 6) z1; B) kl; r) e7; a) e8.

B Kéikoe nosie HY:KHO BBICTPEJHTB, 4YT00BI BEPOATHOCTE NOAGHTE NOCJHEIHHI
kopabas Obuta HAanboONbIIENH?

299 ¥ Anzgpes B npasoM kapmane GpIOK mecTh MOHeT — ABe U3 Hux mo 10 p., a ue-

TeIpe MoHeTsl mo 2 p. Ha omyns momers! mepasnmummel. AHapel JocTaér M3 mpa-
BOTO KApPMaHA TPH CJy4aiiHO BBEIOpAHHBIE MOHETHI H NepeKJaiblBaAeT WX B JIeBBIA
kapman. Haiigure BepostHoCTs TOro, uro obe 10-pyGnépsie MOHETBI OKaXyTCH:

a) B OJJHOM KapMmaHe;
0) B .1eBOM KapMaHe,

a 6 B r n e M a3 H K a 6 B r A e H 3 H K
1 L& s alsls . :
2 2 M EE ...4~ w1 e lwi 1l :
3 3| e . . o | o |
4 4] e|e|o|o|[e| o :
5 H| * . - . . .
ﬁ ﬁ . . - . . - - - .
7 7| o o| o]0 o | e .
8 Bl o ||| o | o | e
9 9| O B ERERE
10 10| * | = |« | = DO .
PucyHok 68 PucyHok 69
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300 B ropoge N nare ynaun. Ilpm atom ABe M3 HHUX HMAYT NAPAJIENBHO APYT APYTY
C CceBepa HA IO, A OCTAJIbHBIE TPOXOAAT NAPANNENLHO APYr APYrY € 3anaja Ha
BocToK. JlioOble JgBe YJHIBI pasdHbIX HAMPABJEHHI NepeceKalwTcs. YTpoM JBoe
MOCTOBBLIX CAyYailHeIM 0o6pasoM BCTANH HA ABA pasHbIX nepexkpécrxa. Hailigure se-
POATHOCTE TOT0, UTO OHH CTOAT HA ONHON VJIHIE.

Cny4yanHbin BbIOOpP

B sagauax mpeapiaymero maparpadga MBI HMeAH Aeso co caydadHbiM BeiGopoM ogHOro
CAYYAMHONO NpejMeTa M3 HeCKONLKHUX (pyYkH M3 KOpoOKH, NOJA HA WAXMATHOH JOCKe
H T. I.). 910 BLIOOp Hayaady WIAH CAy4YaAlHBILD BeIGOp, To ecTk BEIDOp Oea Kakux-ambO0
npeanouyreHHii. Cayuaiinelil BeI60Op BXOJAMT KAK 4YacTh BO MHOI'Me MIPbl: Hayjady BeiOupa-
10T HOMEpP HpH Mrpe B JIOTO; HayAady BeIOHPalT KapThl BO MHOHX KAPTOMHBIX HIpax;
B JIOTepeaX HayAauy BRIOHpaloT HOMeépa BEIMI'PBIIHEIX OHMIEeTOB M T. A.

B commoJormuecKHX HCCAEIOBAHHAX CAVYANHBIN BeIDOp Hcmoasayercs anA ¢opMHpoBa-
HHA IpyNNbl ONf amuBaeMbrx Jojeil. Tlpu KoHTpose KayecTBa NPOAVKIHM TAKMKE HCIONb-
ayercA BeIGop Hayaa4dy, 4roObl COKpPATHTH pacxo/bl Ha KOHTpoJbL. Cayuaiiasii Beibop oveHb
BAXKEH MNPH HCOLITAHHAX HOBBIX JIEKAPCTE M BHEIACHEHHH, HACKOJABKO OHH dddeKTHBHEI
B Kakme mobounLie addpeKTsl MOTYT AaTH.

Cayuaiiblii BRIGOp — 5TO PasHOBHAHOCTH CJAYYAHHOTO ONBITA ¢ PABHOBO3MOKHBIMH dJie-
MEHTADHLIMH COGLITHAMMK. DleMeHTADHLIM COOLITHEM B TAKOM OINLITE SABIAETCH H3BJIeYeHHE
OlHOrO HJIH HECKOJBKHX IpeAMeTOB M3 Hay4aemoll rpynnsi. Taxas mayvyaemas rpynmna, H3
KOTOpPOM BBIDMpA0OTCA NpeAMeThl, MeMEeHTHl HJIH JIOAM JUIA ONPOoca WJIM HCHOLITAHWN, HAa-
3BIBAETCHA COBOKYMHOCTBIO HJIM TeHePAJBHOH COBOKYIMHOCTEHIO.

IMocne Buibopa onuoro npeamera cayuailHbiil BuGop MOMHO NPOLONMKHTL: B3 Beeil coBo-
KYIIHOCTH WJIH TOJIBKO M3 OCTABIIMXCH [peJAMeTOB BhIODATH €Ié oJuH, 3aTeM eme OJHuH
H T. A. CobpanHue TakHM crnocoboM MHOMKECTEO HASEIBAKOT cay4aiiHoil BeIGOpKoOil H3 COBO-
KynHocTH. YncnenHocTh BRIGOPKH 00BMMHO HASHAYAIOT 3apaHee.

Cayuaiinyio BsIO0PDKY MOMHO HOJYYHTbL HHAa4Ye: cpasy BblOparTh M3 o0uell COBOKYIHO-
CTH HYKHOE 4HCcJ0 npeameros. JIlpa Kapanjama M3 OATH MOMHO BuIOMpAaTL OQMH 34 ApY-
rAM, & MOXXKHO P3ATH [ABa CAyUAHHBIX kKapasgama cpasy. IIpameuarensno, uto B obomx
CAyYadAX BepPOATHOCTh BhIGOpa KakuX-HUOYAbL JABYX ONpejeNEHHbIX KapaHjaawmeii oJHA
H Ta XKe.

OpranusoBarhk DO-HACTOANEMY Cay4daii#eii Bnibop menpocrto. [aa sroro Tpebyiorca
CHenuaJBHEIE METOABI: HYKHO DpocaTes Kpedmil, HCTOJAB3I0OBATE TAOANNE! CAYIARHEIX TH-
ceq u T. A. IIpy paapaGorke mmdpoBaASBLHEIX AJTOPHTMOB €Ié He TAK JABHO HMCHOJIL30-
BaJH TesiepOHHB.e KHUIH aAG0HEeHTOB GOABUIOrO ropoja WM CTPaHbI: NOCHEeJHHEe HEeCKOJb-
Ko uudp B TenedoHHBIX HOMepax aGOHEHTOB MOIKHO CUYHTAThH ciaydaiiHeiMH. B apyrax
CAYYAAX HMCMOJL30BAJCA CAYYAHBIN MIyM paspAafoB arMocdepHOro ajJieKTpHYecTBa — aTo
NmoMexH, KOTOpble MBI CJABIIIHM B pamgmonpuémMHuke. B Hacrosimee BpemMsa 4aile BCero
ANA co3faHUA cAyYallHBIX NOCJAefoBATENbHOCTEH HCNONAB3YIOTCH TeHepaTophl CJAydallHbIX
YHCe.

Ecimm BeIfop mOpyuHTH Ues0oBEeKy, TO BhIGOp He oRaskeTcsi caydaiabiM. Muoroumcien-
HBI€ OMBITH MOKA3AJNH, YTO PABHOMEPHOro pachnpejie/leHus IIAHCOB IMPH 3TOM HEe MOJy4aer-
ca. Hanpumep, eciu yuuTe/lb UBITACTCH [0 CBOEMY PASYMEHHIO OCYLUIECTBHUTH CJyYalHbIR
BbIOOp yYeHHKA M3 CHOHCKA KJACCA, TO Hallle BCEr'o IIAHCH YY€HHUKOB, CTOALIMX [epPBbIMH
H NOCJEeAHHMH B OTOM CIHCKe, GyAyT HIDKe, IeM Yy OCTAJILHBIX.

—t
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B anekTpoHHbIX Tabnuuax ana nonyyYeHws cny- = fe =cnanco)
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Ecte ppyraa dyHkums nns cnyyaiHoro esibopa:
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3ra PyHkua BuiGMpaeT uenoe Cny4anHoe 4ucno
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HA YKa3aHHOM OTpe3kKe HaTypansHoro psga. Ha
PUCYHKE NOKa3aHo, Kak B 3NeKTpoHHOW Tabnwuue [:!
MOXHO MMKTUPOBATL DpPOCaHWE WIPanNbLHON KOCTH.
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Bonpocwi

1 Mpuseagure npUMepsl MCCNEA0BAHMIA, KOTOPLIE MPOBOART € NOMOLWLI0 CAYHAWUHLIX Bbl-
BopoK.

2 BpocalT NPasvuNbHYIKD WIPanbHYK KOCTb. MOXHO nKu cunTats TakoW cnocob cny4aii-
HbiM 3bIBOpPOM OHOW M3 eé rpaHen?

3 Bpocawt npasunbHyKO MoHeTy. MoxHO nu cuuTath Takon cnocob cny4alHbiM Beibo-
pOM OOHOA W3 eé CToOpoH?

4 fAensietcs nK BLIGOP CAMOro BLICOKOIND YYEeHUKa B Knacce Cnyv4anHbim?

5 3auem ana dopmupoBaHua BLIGOPKM HYXHbI CneumansHble Metoab?



PacceumBaHue
NaHHbIX

3aHMMasicb onucaTenbHOW CTaTUCTUKON, Mbl ro-
BOPUNXN O CpeaHemM 3Ha4YeHuu, mMeauaHe, Haw-
fonblwemM U HaUMEeHbLUEeM 3HavYeHusix. 3TN xa-
PaKkTepPUCTUKM ONUCBLIBAIDT NONOXEHMe maccusa
OaHHbIX Ha 4Yucnoson npsamoin. ns 6onee non-
HOrO ONUCAaHUA AAHHBLIX HYXXHO YMETb U3MEpPSTb
paccenMBaHMe pAaHHbIX OTHOCUTENbHO CBOEro
cpeaHero.

Yauwe Bcero Aons onucaHua U U3MepeHus pacce-
MBaHNA WCNONL3YIOTCA AMCNepcuss U cTaHaapT-
HOoe oTknoHeHuwe. [Ana rpaduyeckoro naobpaxe-
HUS pacceuMBaHus NPUMEHSIINTCA CcneuuanbHble
anarpaMmmbl, X Tak U Ha3bIBAlOT — AuarpaMmbl
paccenBaHus.

42 PacceunBaHne 4YMCnoBbIX
OaHHbIX U OTKJIOHEHUN

43 Aucnepcus 4YUMCNoBoOro
Habopa

44* CranpaprHoe OTK/IOHEeHue
yucnosoro Habopa

45* Ouarpammsbl paccemBaHua



B omimume or cpeaHero MM MeAHAHBI, KOTOPHIE MOKA3BLIBAIOT, I'le HMEHHO PAaCIIONOKe-
Hbl JJaHHBIE, KAK OHH BEJIHKH MJIH MAaJbl, Mepbl PACCEMBAHMA NOKA3BIBAKT, HACKOJIBKO Ja-
JIEKO 3HAYEHHA MACCHBA OTKJIOHAIOTCA OT €ro HeHTpa.

Mgul yike obcyaanm pasMax: pasHoOCTh MesAy HAHOONBIIMM ¥ HAMMEHBLIIMM 3HAYEHWUA-
mu. Paamax Jierko Ha®TH, HO Yy HEIN0 €CTh CEePhLe3HbLI HEAOCTATOK: OH ONMHPAeTCHA TOJBKO
HA HauMeHbIlee W HaumOoibllee 3HAYEHHA, KOTOPble MOTYT ObITh HETHIHYHBIMHM HJIH Jaxe
omnGounbiMu. [lna Toro uwrobel Jydme onHcarh pacceMBaHHe AAHHBLIX, O0OLIMHO HCIOJBL3Y-
I0TCH Jpyrue Mephl — AHCHEPCHA H CTAHAAPTHOE OTKJIOHEHHE.

@ PacceunBaHue 4MCNoOBbIX OAaHHbIX
U OTKJIOHEHUSA

Ha pucynke 70 cxeMaATHYHO NMOKABAHLI BA YHCIOBEIX HAGOpa. ¥ HUX DpUMEepHO OJMHA-
KoBoe cpegHee sHauenue. OJHAKO CrpyNNIHpPOBaHbBI 3HAYEHHHA [O-pasHoMy. ¥ NepBOro Ha-
Gopa 3HAUEHHA «TATOTEIOT» K KpasgMm npoMeskyTka sHavenuil. ToabKo ABe TOUYKH HAXOAAT-
csl TAe-TO MmocepefuHe.

®

@

PucyHok 70. lea ymcnoeeix Habopa Ha KoOOpAWHaTHOW
NpaMon

HanporuB, Bo BTOpoM Halope MOYTH BCE TOUYKH IPYIMHDPVIOTCA BOJAH3N cepeaUHBI Mpo-
MEXYTKA M TOJABKO JIBe PACHOJOMKEHBI [0 KpaaMm. DTH ABa Habopa OTIHYAIOTCH paccedBa-
HaeM. Eciau JanHble CHABHO paccefiHbI, TO MHOIMHe 3HAYeHHA VAaJeHsl oT cpeaHero. Ha-
NpOTHB, NPH MAJIOM pacCcedHBaHWH OOJNBIIMHCTBO 3HAYEHHN pacnodoskeHo OIH3Ko JIpyr
K ApYry H K cpeanemy. B stom cayuae mamenumBocTh HeGoabman. PaccemBanme — 31O
CBOMCTBO YHCAOBBIX MACCHBOB, H OHO HY¥/AETCA B MATeMATHUYECKOM ONHCAHHH.

IMPHMEP 1. Cepreit 1 UBaH 3KMBYT B OfHOM JOMe H YYATCH B OJHOH mMKOIe. 3aHATHA
B mxoxe HauuHaoTeas B 8:30 yrpa. Kasxkxgoe yrpo Cepreil BBIXOZHT H3 JoMa POBHO
B 7:55 m masr B mxony nmemkom. MBan kaxjgoe yrpo seixogur poeHo B 8:00 u ngér
K ocraHoBKe aBrobGyca. Ha aBrobGyce go mxonasl Bcero ofgHa ocraHoBka. B taGmmne 52 no-
KazaHo BpeM#, korna Mran w Cenreit mxonman 8 mkosy. Brifonka cnenasa B pasanie ciy-
JaiiHbIe JHH.

Cepreit TpaTHT Ha J0OPOry A0 INKOJLI BCErJia NPHMEPHO OJHO H TO JKe BpeMs — OKOJO
20 mun. Ecam mocudTaTh 00 HMMEOIIMMCH AAHHBEIM, CKOJIBKO BPeMEeHH B CpejHeM Ha J0-

Tabauna 52. Bpemsa mpuxoga B ITKOIY

Cepreit 8:15 8:14 | 8:14 8:15 8:16 8:15 8:25 8:15 8:14 8:16

Hean 8:11 8:19 8:27 8:12 8:35 8:17 8:22 8:13 8:18 8:23
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pory tpatat MBan, To momxyunrca oxkono 15 mmum. BriBaer, wro Meanm pob6mpaercs g0 mko-
abl OeicTpo — ero gyumee Bpemsa 11 muH. Ho ciaydaercs, 4To OH OonasiblBaeT HJH [OYTH
ONnasAbIBaAET Ha NepPBLIH VPOK.

Mgr Ge3a BeIMHCHAeHHMIT BHAHMM, YTO PACCEHBAHHME NAHHBIX BO BropoM HabGope Gonsme. Ilo-
yeMy Tak moaydaerca? Bpemsa, xoropoe TpaTuT Ha mopory MBam, ckaagsIBaeTcs W3 He-
CKOJILKHX CJAy4YaiHbIX ciaaraeMbix. Cpein HHX e€cTh JBA OYeHb H3MEHUYHBBIX: BpeMs OJKHIA-
HHA aBTofyca HaA OCTAHOBKE M BpeMsf, KOTOpPOE TPATHT aBTobGyCc HA To, YTOOBI NpPOEXaTh OJ-
Hy ocraHoBKy. Fciam asrobfyc mouemy-To 3ajepKHBaeTCsi HIH cTOMT B npobke, To Hean
PHCKYeT OIO3JATs.

Cepreit He moasayerca aeToGycom. Bpemsa, KoTopoe OH TpPATHT Ha HOPOry, 3aBHCHT
TONBKO OT CKOpoCcTH XoabOel. OHA NpHMepHO OJHHAKOBA BO BCe JHW: 3HAYMTENBLHO HHMKE
TonbKo B rononén. Tonwko ogun pas Cepreii npumén B mkoay noaxe obsmaHoro. Moxker
ﬁlxl'!"h, OH BCTPEeTILI IO Jopore 4YTo-TO HHTepecHOe H 3alepPraiicH.

,ILHH H3MepeHIId pacceHBAHHA, KOHEYHO, MOMKHO HCIIOJIbL30BATH pa3Max. Paamax Bpeme-
HH, KOTOpoe 3aHMMaer jgopora B mkoay, v Cepres 11 mun, a y Uepana — 24 mun.

Ho paamax — He camas Jaydmasa mepa paccensaaus. [locmorpure Ha asa nabopa Ha
pucyHke 70. Mul Buaum, uro y nepsoro Habopa paccermBaHue GoJblle, HO pasMax y 9THX
AByX HaAGOpPOB HMpakKTHYECKH oAMHAKOBBIN. Tak mosydaercs moToMy, WTO pasMax YYHTHIBAET
AL ABA 3HAYElNHA — HaHGOILIDee W HAMMeHLINee, KOTOPEIe, KAK MEI 3HAeM, MOTYT OKa-
3aTbcd HeTHNHUBEbIMH. MMenHO 3T0 npomexoaur B npumepe Ha pucyske 70.

Yro penars? HykHO noHcKaTh ApPYyrue Mepbl PACCEHMBAHHMA, KOTOPhIE VUYHTBLIBAKT BCe
3HAYEHHH B JAHHOM MACCHBE H II09TOMY MEHbIIe HOJABepKeHbl BAHAHHIO OTAeJbHLIX 3HA-
YeHHi, YeM pasvax.

ITocmoTpEM caauasa, Kak JajlieK0 pasHLle 3HATeHHA MACCHBE JAHHLIX OTCTOAT OT
cpeadero. MHEBIMY clroBaMH, HYKHO M3VIHTL OTKJIOHEHHMS OT CPelHHMX 3HAYEHWIl.

OTKNOHEeHWs

IHocraBum BOIIpOC O TOM, KaK YHCJa Haﬁopa JAHHBLIX PpacnojoeHbl N0 OTHOHIEHHIO
K CBOeMYy cpeaHeMmy apudmMeTHUYeCKOMY. 3HAad TOJABKO pasMax, Mbl He MOMKeM CYAHTbL 00
asrom. Ilonaywo mudopmamuio gaér Habop OTKIOHEHHIL.

@ B maccvee uucen OTKNOHEHMEM Yucna OT cpegHero apudMeTuHeckoro wnu
NPOCTO OTKNMOHEHMEeM Ha3LIBAeTCA PAa3HOCTL MEeXAy 3TMM YUCNOM W CPeaHUM
apudmeTnueckum Habopa.

INPHMEP 2. fla pucyuke 71 mnsobpaxeén nabop umcen: 1, 4, 5, 9, 12. Cpeauee apud-
meTH4Yeckoe paBece 6,2, Orxncsepus yucns 9 or cpeguers papuo 9 — 6,2 = 42,8, 2pap
«+» MOMHO He NHCATh, HO Mbl HANHCAJH €ro, 4Tofbl MOAYEPKHYTH, YTO OTKJOHEHHE MO-
AokHTeNsHO. YUncno 5 Ha npAMOi pacmosioikeHO JieBee CpeflHero apH(MMeTHYeCKOTro. OTo

3HAYHT, YTO €r0 OTKJIOHEeHHe orpunareasHo: 5 — 6,2 = —1,2,
-1,2 +2,8
- - 1'_-&_'\#'_ — -
- - * * - -
1 1 5 A 9 12
¥=6,2

Pucyrok 71. OTknoHeHns Ha YMCNOBOW NpPAMOA
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IITPHMEP 3. JIna npumepa BossméMm HaGop: 1, 6, 7, 9, 12. Cpennee apudmernueckoe
astoro HaGopa pasHo 7. Haiigém oTKJIOHEHHE KaXXJAOT0 YHMCJIA OT CPEIHEero:

1-7T=-6, 6-T=-1, 7T-7T=0, 9-T=2, 12-T=25.

Ecnn umens mempmra cpEA=ErC, TC 2D OTENDEETFEES CTEHIETIERTIC, 2009 TICHD Hensre
cpegHero, TO ero OTEJIOHeHHEe NOJMOKHTeJIbBLHO. B OAHOM Ccayvdae — JIJIA YHCJA 7. KOTOpDOS
CORBIIAJIO CO CPEeIHHM BPH{bME'I'HIIECKHM, — OTKJIOHEHHEe paBHO HYJIW.

Ecma He Brce umcna B HaOope COBNAAAKT APYr ¢ APYroM, TO YacTh OTKJOHEHHN MO0JO-
JKHTeNLHA, a 4acTk — orpunarensHa. IIpm srom cymMma Bcex oTkJIoHeHHit y moboro mabo-
pa pasua 0. Voexumca B 5TOM HA HALIEM IpPHMepe:

—-6-14+0+2+5=0.

(D CeoiicTeo oTknoHenmit. Cymma OTKNOHEHWA 0T cpegHero apudgMeTuyeckoro pasHa
HYMIO,

Iro cBoiic1BO YﬂOﬁHO HCIOJIB30BATH [IJid CAMOIpPOBEpPKH NPpH BBIMHCJIA€HHH OTKJIOHEeHHIl.

AGCONOTHLIE OTKNOHEeHWN

qall[ﬁ BaXHbl He¢ CAMH OTKJIOHEHHH, a HX MOIAYJIH, TO eCThb abcomoTHbIe 3HAYEHUA.

@ Mopayne OTKNIOHEHWA Ha3bIBAIOT aBCONIOTHBIM OTKIIOHEHUEM.

AGCOMIOTHCE OTKJOHEHHE MMOKA3bIBAET, KaK JATeKo YHCIO0 OTCTOHT OT cpefHero apudme-
THUHEeCKOro, Ho Heé INOKA3LIBAET, B l{ﬁl(y'lo CTOPOH? — Bnpano HJIH BJBO.

IIPHMEP 4. Cpenuee apucgmMeraueckoe uncaosoro mabopa 10, 4, 1, 8, 2 paBuo 5. Ymc-

Jo 2 neBee uMcaa 5 Ha 3 efMHHIBI, a4 uHcao 8 npasee umcna 5 Ha 3 egmauusl. Cnegosa-
TEJIBEHO, adCOrOTHEIE OTREJIOHEHH A YV 9THX YHCeJ OJHHAKOBLI:

2-5=3mu|8-5 =3.
ITo abconTHLIM OTKJOHEHHMAM MOMHO CYJAHTE O TOM, BeJIHKO JIH paAacCCeHBAHHEe YHCeN
HA YHCJIOBON [l[]ﬂhl(}ﬁ. Yem MeHBIIE B HeJIoM abcoMoTHEIE OTKJOHEHHA B cpenHeM, TeM

MeHbIle paccesAnsl sHavenus B Habope. Ha pucynke T2 msobpaskens: asa uucaoBsix Habo-
pa. OnpezennTe, B KAKOM H3 9THX HaGOpOB OTKJIOHEHHA B cpegHeM Ooabme.

®
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PucyHok 72. Oea wabopa c pa3HbiM paccenBaHuem

Bonpocei

1 MNpencraesTe, 4TO Bbl XMBETE B TOM Xe aome, rae xumeyT Cepren v MBaH, u y4utech
B TOW Xe wkone, 4To 1 oHK (cMm. npumep 1). Kak 6bl Bbl aobupanuce A0 WKONLI —
newxkomM wiv Ha asrobyce? Y10 ONA Bac BaxXHee — He 0NasabiBaTe WKW CIKOHOMWTH

B cpeaHeM 5 mMuH Ha popory?
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2 Yemy paBHa CymMma BCEX OTKJAOHEHWM 4yucen Ha-
Gopa or ux cpeaHero apupmMeTMyeckoro?

3 Yemy pasHO cpeaHee apudmeTvyeckoe Bcex OT-
KJIOHEHWA OT cpeaHero apndMeTuyeckoro B Ha- |
Gope? |

4 Yrto takoe abconwTHoEe OTKNOHEeHue? 0 10

@ Sapaym —

301 Mann aia umcaoesx mabopa. Hamecure ux Ha
YHCJAOBYI NpAMYI0 #aH u3obpasure HaA Jgua-
rpamme. CpaBHMTE pacceMBAHMA HTHX JBYX HAa-
6opoB. ¥ KaAKOro M3 HUX paccenBanwe Gonbime?
a)l,3,21,3,2,3 n 4, 4,5, 5, 6, 6, 6; =
6)1,3,2,1,3, 2,3 n 2,4,5,5,6, 6, 8;
B)1,3,2,1,3,2,3 v 7,7,7,8,8,9, 9. l l

302 lanei recrorpaMMsl ABYX 4HCAOBBIX HAGODOSB, lﬁ_’_'_’ ; .

0 10 20 30 40 50
B KOTOpIIX uHcen mopoeHY (puc. 73). CpaBHu-
Te pacceABaHHS STHX ABYX Habopos. ¥ kaxoro
H3 HHX paccenpanue OGonbine?

303 Ha pucynke T4 musobpaskeHbl JABa UMCJOBBIX Habopa HA KOODAMHATHON IpAMOii.
Y kakoro us HHMX, Ha Baml B3rnsaj, paccenBanue Oonbme?

4 B

Pucynok 73

& [
> L

L ]
[ ]
[

[ ]
L ]

PucyHok 74

304 Paccmorpure Tabnumy 52 (c. 156) «Bpemsa npuxoma B mxonys. Urobsl BoBpemsa
@ MPHTOTOLHTHECA K YPOKY, HYKHO NPHITH B IMKoJy He moaxe, dem B 8:20. Kaxoma
NpUMEPHO A0JA CcAydaes, Korja:
a) Cepreii BOBpeMsA TOTOB K YPOKY;
6) Ueam BoBpemMsa TOTOB K Ypoky?
305 Haitzanre OTKIOHEeHHA OT cpefHero apHdMeTHUecKoro wacen Habopa:
a)l, -2 3,4,1, 2;
6) -2,5, 3,1, 5,3, -1,3, 4,8.
306 Jlan mexorophiit uncaoBoii maGop. M3BecTHO, WTO cyMMa OTKJOHEHHMIl OT CpeiHero
BCEX YMCeJl, KpoMe INOCJeJlHero, paBHa:
a) 5T; 6) —4,37.
Haitgure oTKJIOHEHHE NOCJEJHEero YwHcia.
307 Moryr au Bce OTKJIOHeHHA HeKoTOporo Habopa OT cpeaHero apudMeTHUYecKoro:
a) OBITE NMONOMKHUTENLHBIMH;
©0) OBITH OTpHIATEIBHBIMH;
B) PABHATHCA HYJIHO?
Ecmm me moryr, obbAacHEHTEe movemy. Eciam mMoryr, mpHBeinTe NMpHMep.
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308 Jlaa uncaosoro mabopa 1, 2, 2, 0, 4, 3 naiiagure:
a) cymMMy MOAyJied BceX OTKJIOHEHHH;
0) cymMMy KBAJpATOB BCEX OTKJIOHEHWH.
309 Jlas nanworo uncaoBoro Habopa HalianTe AGCOMIOTHBIE OTKJIOHEHHSA UMCENT:
a) 1, 5, 3, 5, 2; 6) 8,4, 4,5, 6,7, 4,4.
310 lan umcnosoit mabop. Haiiamre B aToM HaGope ABa uyMcAa, KOTOPBIE MMEIOT OJH-
Hakouoe abCo/IIOTHOe OTKJIOHEHHEe OT cpejHero apudMeTH4YecKoro.

a) 3, 6, 4, 1, 8, 2; 6) 12, 9, 8, 11, 2, 4, 3.
311 Hoxakure csoiicTBO OTKIOHEeHMEl OT cpeaHero apudmermueckoro. Ilycrs gan Ha-
Gop wmcen Xy, X3, X3, ..., X,, H MX cpeanee apudmernueckoe pasuo x. [lokaxure,

YTO CyMMAa BCEeX OTKJIOHEHHH paBHA HYJIO:
(=)t (=) + (=) +...+(x,— X)=0.

Auncnepcua YmcnoBoro Haﬁopa

Hanbosee nonHoll XapakTepHCTHKOH pacceMBAHHMA WHCEJA B MACCHBE JAHHBIX ABJAETCH
Habop uX orkgoHeHwuii, Ho korga maGop BeNHK, pacCMATPHMBATE BCe OTKJOHEHHUA HeyaoOHO,
HyxHo B3ATH Kakoe-To cpeanee orkjaoHenHe. Ho cpeamee apudMeTHueckoe OTEJIOHEHHH He
roAMTCA, NOCLOJABKY OHO y Jwboro Habopa paBHO HYJIO.

Yrobsl CYAHTH 0 pacceMBAHHH, NMPHHATO YCPeAHATh KBaZpaThl OTKJoHeHHI. KsaapaTts
OTKJIOHEHHIl IeorpunaTenabibi. Yem Goabine oTKJIOHEHHA 0 MoAyawo, TeM Ooabime Gyger
CpefHHIl KBAApPAT OTKJOHeHWH. JTYy BeIHUYHHY HA3BIBAIOT AHcHepcHeil.

@ Cpeptee apudmeTuHeckoe KBaapaToB OTKMAOHEHWIA Yucen OT ux cpegxero apudme-
TUNECKOro HasbiBaeTcs aucnepcueid Habopa uucen.
OGbl4HO rOBOPSAT KOPO4YE: AUCNEepPCUs — 3TO CPeaHWiA KBaapaTt OTKNOHEHWA,

IIPHMEP 1. Haiigém aucnepcuio uuciaosoro mabopa: 4, 3, 0, 5. ITomecTuM umcaa B mep-
BeIH croabern Tabmunsl 53. B HuskHIOO sA4YeillKy s3anuiieM X cpeaHee apudmerHyecKoe.

Tabnuna 53. Beruncaenne gucmepceun

3navenne Oraonenne Ksagpat orkinonennsn
4 4-3=1 12=1
3 3-3=0 0* =0
0 0-3=-3 (-3 =9
_ 5 5-3=2 | 22 =4
C[;e.:n;e: Cymma: 0 Hmcnepens: HQ# = 3,5

Bo Bropoii croxber; samumemM oTkaoHeHHA. Y106BI mMpoBepuTh cebsA, MoACYMTAEM CYMMY OT-
knoHeHuii. OHa joskHa paBHATHCA Hymo. B Tpernii cronfen rtabnunsl noMecTHM KBajapaThl
oTENoHeHMil. B HmKHel svelike BRIMHCIHM JHCIEPCHIO, VCPEJHHEB YHCJIA TPeThero crosbia.

I Or naruncroro cnosa dispersio — «paccensanue, paabpocs.
e —
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INPHMEP 2. Boasmém papyroii mabop: 3, 3, 2, 4. Cpasaum stor HabGop ¢ mabopom ma3
npaMepa 1. Cpeanee 3HavYeHMe Takxe paBHo 3. Ho amcmepcms apyras — oOHA paBHAa
0,5 (nposepbTe, NpojiesiaB BRIUMCIEHHA TAK JKe, Kak B nmpumepe 1).

Yucna so sropoM HabGope pacnoio:KeHbl KyuHee — OJIHIKe JApPYr K APYry H K CpelHeMy
3HAYeHNI0 3, 4yem uuciaa B mepsoMm Habope. Ilosromy aucnepcus sroporo HaGopa MeHbIIe.

ITPHMEP 3. Tun knuMara onpejeasiercd HA OCHOBe PasHbIX nokasaresnei. ImaBablil no-
KAasaTeNlb — [QHCIEPCHA CPeJHHX MecHYHBLIX Temnepartyp. llucnepcus remmepatyp B NpH-
MOPCKHX MECTHOUTHAX HEBBICOKAA (MOPCKONH KJIHMAT), YMepeHHBINl KJIHMAT XapakTepH3yeTcH
Gonee BBICOKOH AucnepcHeill MeCcAYHBIX TeMIEPATYD, 4 KOHTHHEHTAJBHBIN KIMMAT — OYeHb
BbICOKOH. B paiic HAX ¢ KOHTHHEHTAJNbLHBIM KJIHMATOM JKAPKOE JIeTO M O4YeHb XOJIONHAA 3MMA.

C moMompbi0 JIMCHEPCHH Pa3THYMA Me:JAY ABYMA BHAAMM KJIHMATA MOMKHO BBIPA3HTH
KOJIMYeCTBeHHO. TpaBHHM H3MeHeHHe TeMIileparyp B TedeHue roga B Mockse u Ilense, rae
KJANMAT YMepeHHBI, ¢ namenennem temmneparyp B Hosocnbupcecrke m XabGaposcke, rme xiam-
MAT KOHTHHEHTANTHHBIN., B TabGanme 54 npuBegeHa cpeAHAs MecAUHAA TeMIIepatypa 3a
80 sner B Mockse, Ilensze, Hosocnbupeke n Xabaposcke.

Tabnuua 54. Cpeguasa mecsunasn temmneparypa, C

Mecsg Mocksa Ilensa Hosocubupcex Xabaposck
flumaps -9,3 -8,2 -19,0 -22,3
deppans —8,6 —6,6 -17,2 -17,2
Mapr -3,4 -1,9 -10,7 -8,5
Amnpexs 5,1 6,7 -0,1 3,1
Maii 12,4 15,3 10,0 11,1
Hions 16,7 18,3 16,3 17.4
Hions 18,4 20,0 18,7 21,1
Asryer 16,6 19,0 16,0 20,0
Centabps 10,9 12,4 9,9 13,9
OxTabps 4,4 57 1,5 4,7
Honabps -2.0 -1,7 -9.7 -8.1
JexaGps -6,8 -5,9 16,9 -18,5
Cpeanee 3a rog, C 4,5 6,1 -0,1 -1,4
Jucnepens, °C’ 98,9 105,7 185,2 228,8

Cpenusasa TeMIOeparypa CBA3AHA ¢ IIHPOTOH MECTHOCTH: YéM ceBepHee, TeM HIDKe cpei-
HAA rogoBada TeMmnepatypa. Jlucnmepcmm TeMmmeparyp pasauualTca odeHs cHasHO. Jlna
Mockssl B Ilemssr oEm cocraBnsoor 98,9 m 105,7 coorBercTBeHHO, AnaA HoeocubHpcka
n XabGaposcka — 185,2 u 228,8 coorsercrBenno. EamHuna usmMepeHHA AUCHEepCcHH B JAaH-

HoM cayuae — rpaave Ilenscus B KBagpare.
O6ozHaveHns u dopmynbl

Nucnepcuio umcnaoporo Habopa X 6Gyaem o6osmauars S°. CuMBon Bo3dBeleHHsA B KBa-
ApaT NoAYEépKHBAeT, YTO AHCIEPCHA ABAAETCH MHONOWJIEHOM BTOPOH CTeNeHH OT BeJHYHH

_—
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Xy, X3y ey X, ECAM HYyXHO yKazaTh, 4TO AMcnepcHs oTHocuTcs K Habopy X, Gyaem nm-
cath Sy. 3amumem opmyny AMCIepCHH:
_ _2 —d a2
.. . (xj—x) +(xz—x] + (x3— X) +...+(x,.—xj :

MoxeTr nmorasaTbCf, 4TO JAHCIEPCHK) TPYVAHO BBIYMHCIATH. Ho mam ne NPpHXOAHTCA Haxo-
JAHTH JHCIHEepPCHIO BPYUYHYIO: B KAJNBKVJATOPAX H B 3JIeKTPOHHBIX TabJIHIax ecTh CHeIHAJb-
HEI& (bymmmy, KOTOPpbIe OenapT 3T0 MIHOBEHHO.

Kpome Toro, y AHCIEpPCHH ecTh CBOHCTBA, KOTOPHIe TO3BOJAIOT YIPOCTHTH BEITHCICHHA.
Hanpumep, ecth Gosee nmpocras dopmyna ansa gucnepeun: S%= x?— x2,
Yrob6pl morATE 3TY (POPpMYJY, BCIOMHHM, YTO € NOMONIIBI HAAYEPKHBAHMA Mbl o0o3HA-

yaeMm cpegHee apupmernyeckoe. CamBon x* o3HavaeT cpefHMIl KBajpaT, ANA BhIYMCIEHHNA

KOTOPOro HY#HO CHaYala Bce 3HaYeHHs HaOopa BO3BecTHM B KBAJIPaT, a 3aTeM HalTH cpej-
Hee ApH(MMETIYECKOe MOJYYHBUINXCH KBaApaToB. CHMBOJA X° O3HAYAET KBaAPAT CPELHEro
3HAYEeHHA, AJA BLMHCJIEHNS KOTOPOTO CHAYANA HYKHO HAWTH cpegHee apHdMeTHUecKoe
JAHHBIX, 4 MOTOM BO3BECTH €ro B KBaJpAar.

@ dopmyny S%=x?— 52 MOXHO NpoyUTaTh Tak: «IMCNEPCUA paBHa CpeaHeMy KBajparty
6ea ksagpara cpeaHeros.

ITPHMEP 4. Boapmém 4ucaa ®3 npumepa 1 » HailaéMm aucnepcHio mno dopmyse

S?=I- 32, Tabiuna cTaHOBATCA KOpodYe, a BRIUHCIeHHH Tenepk Menwme (raba. 55).

Tabnuua 55. Beluncaenue JucnepcHH

Jnavuenue | Ksanpar suavenus

1 16

3 9

0 0

5 25
Cpenmee: ¥ = 3 Cpenmee: x% =125

3HAuYHUT, AMCHEpPCHA PABHA

$*=12,5-3"=12,5-9 = 3,5.

e a
- Je =0MCNP(C1:C5)
¢c B ¢
,ﬂ,ﬂﬂ BblMUCNEHWMA OUCNepcuvM 4YwCcnoeoro maccwuwsea 3'
B 3N1EKTPOHHON Tabnuue ucnonbayite yHKUUIO 1
AVCINP() man ANCN.I() 3
q 4,16
\ >
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@ Bonpocsl

1 MoyeMy paamax He BCEraa sBNAETCH NOAXOAALEN XapakTepucTUKON ANs OnucaHms
paccemsaHun 3HaveHuin 8 Habope AaHHbLIX?

2 [laiite orpepeneH4e fucnencui,

3 [Janbl ga Habopa u3 Tpéx umcen: 1, 2, 3 u 2, 4, 6. be3 BuMMCNeHWA onpenenuTe,
¥ Kakoro u3 3tux HabopoB AWCNEepcus MeHbLlue.

4 Kak gucrnepcus CpeaHux MECHYHbIX TeMmnepaTyp B HEKOTOPOW MEeCTHOCTW XapakTepw-
3yeT KNMvart 3Toln MecTHOCTU?

5 Moxet nu gucnepcus Yucnoeoro Habopa GbiTe OTPUUATENLHON?

@ 3apaum

312 Jlna naHEBIX wYHCAOBHIX HAGOpOB cocTaBbTe TabGJMHIlY OTKJOHEHHIl OT CpefHEro

M KBAaAPATOB OTKJIOHEHHWIl OT CpejlHero M HailiuTe AMCIEpCHIO:
a) -1, 0, 4;
6) 2,3 T;
B) -3, 1. 2, 4;
r) 2, 6, 7, 5;

n -2, -1, 1, 2, 5;
e) -1, -3, -2, 3, 3.
313 Jlanm aepa mabopa umncen. OrMerbre MX Ha YHCAOBOI npaMoil. Berymcanre aucnep-
CHIO Kax joro ma stTux Habopos. JIucnepcus kakoro Habopa Gonsme?
a) 2,3, Tul, 2, 3;
6)2, 3,4, Tul, 5, 6, 8.
314 Cymma peapunati umcen pasna 96, a cymma mx xmagparos pasna 478. Haiigure
JHCIepCI0 HTOr0 YHCI0BOTO Habopa.

:||+I
x®1

315 Jlanm apa mabopa umcen. Ormersre umcena Ha uMcaoBoilt npamoit. Onpepenure Ha

rinas, y kaxkoro H3 Halopos paccenBaHHe 3HaueHWil Goabme. IIposepbre Bam ria-

30Mep, BHIYHMCIHE H CPABHHE Jucnepcun Habopos.

a) 2,3,4un6,17, 8;

6) 3, 5, 7, 9m 12, 14, 16, 18.

316 Auna u Wuna rpenupylorcs B cTpesibbe M3 ayka. 3a OAMH NOAXOA Kamaas Aesaer

:_ OATH BRICTPEJIOB: MO OJHOMY N0 KamJAo# H3 narten mumeneii. Peayasrarer 30 noa-
xonoB ccGpansl B Tabamny 56. HaiiauTe cpearee m aucneperio pesyibTATOB Kaik-
noi gaepymkn. Kakoil BBIBOJ MOMKHO CIeNaTh IO OTHM AaHHBIM?

B

Ed

Tabauma 56
Uncno nopaméHNbIX MHIIeHei 0 1 | 2 3 4 5
Peaynsrar AnHBE | 2 | 15 6 | 5 | 1 1
Peaynsrar Huus | 4 | 23 2 | 1 | 0 0

317 B xsacce mopoBRy OHOmed W Aesymex. Cpegrwii poct mesymexk — 166,3 om,
a aucnepems pocra ans aesymex — 8,5 em®. Cpeanmii pocr oHOmell pasen
177,6 cm, a aucnepcus papua 9,6 cm®. Haiigmre cpesumii pocT M JAHCIEPCHIO
pocTa Bcex yueHHKOB B kiaacce. CpegHHIl pocT OKpyrjiuTe A0 AECATHIX, a JHCIep-
CHIO J0 COTBIX.

|
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@ CraHpapTHO€ OTKJ/IOHEeHue
YyucnoBoro Habopa

Hucnepcns — yaobnaa mepa paccenBaHnA. Ho Bcé e y Heé ecTh CepbesHEBIN HeJo-
CTATOK, KOTOPbIl 3aTpyaHAeT €€ NpakTH4YecKoe npumeHenue. [eso B eAMHHIAX H3Mepe-
Hua. Ecaum gam maccHB paccToAHHME B MeTpax, TO cpefiHee apu(pMeTHUecKoe, MeAuaHa
H JpYyrde NeuTpaJibHbBIe Mepbl ToXKe OyayT H3MepaAThLCA B Merpax. A BOT JHCOepcHA —
MHOrouneH Btopoit crenenu. Iloaromy amcnepcus Oyaer H3MEpATHCH B KBaJAPaTHBIX
meTpax.

B rabaune 54 (c. 161) mMbl HauIM AHCHEPCHH CPeAHHX MecAYHLIX Temnepartyp. O6paru-
Te BHAMAHHE HA MOCHAEHIOID CTPOYKY TaGMHIBI: AWNCHEpCHA HaMepAeTcA B KBAJAPATHBIX
rpagycax. 9Tu 3BYYHT KYPbE3HO, HO TAK H €CTh.

Yrobber ma3baBuTbCH OT HTON0 HEAOCTATKA, HY;KHO M3BJeYb M3 JMCIEPCHH KBaJApPaTHLLMA
kopensb. [Monyuaercs craHgapTrHOe OTKIOHEHHE.

@ CTanaapTHLIM OTK/NIOHEHMEM YWC/IOBOIO0 MACCMBA Ha3biBAaETCH KBajpaTHbii KOpeHb
M3 OWCNEPCUM 3TOr0 MAcCHBA.

dopmyna cTaAaHAAPTHOTO OTKJIOHEHHA:

- — - —_ ¥ —
S_\(rl X) + (% 1)2+(:3 D+t %y — X nnns—‘[ﬁ.

CrangapTHOEe OTKJIOHEHHE — HEKOTOpoe cpeAHee! OTKIOHeHHe umcen Habopa.

IIPHMEP 1. B npeasiayuieM naparpage Mbl HAILIH AHcnepcHio wucaosoro uabopa
4, 3, 0, 5. Oaa pasna 3,5. CregopaTesJIbHO, CTAHJAPTHOE OTKJOHeHHe 2roro Halopa paBHO

vo,0 = 1,87.

IocMoTpuMm, Kak pacnoJoXKeHbl 4WHCJAA HA YHCA0BOM npamoii. OrMeTHM HA 2TOi Xe
npamoil cpemiiee apudMeTHUeckoe X W OTJOKHM OT HEro crmpasBa M cjJeBa OJHO CTAHAApPT-
HOe OTKJIOHeHue S.

0 1,13

- T

1 4,87

$ o

k|9 @

x+8

Pucyrok 75. YYlucnosoin nabGop, cpeaHee » CTaHOapTHOE OTKNOHEeHus

ToukaMu HA pUCYHKe 75 nmokasaHsl yuciaa Ha0opa, CHHASH JHHUA — OTPe3okK [X — §; X + S].
B pamHOM cayuae noayunica orpesok [1,13; 4,87]. Hexkoroprle ToOUKM OKazaJlHCh BHYTPH
3TOT0 OTpPe3Ka, a APYrHe — CHAPYKH.

IITPHMEP 2. PaccmoTpuM aaHHBIE 0 HaceneHHH ropogoB IloamockoBea (cM. Taba. 43
Ha c¢. 67—68). Yoaarum aea odeHr GOJBIIHX M OJHO O4YeHb MAJIEHBKOE 3HaYeHHA (Hacese-
aue ropoaoB Banamuxu, Ilogmonscka u Bepen). Haiiném cpennee M CTaHAAPTHOE OTKJIOHE-
HHEe MNocJje yAajlleHHusA 3THX Tpéx ropogom: x = 67,7 Teic. wen., S = 57,2 Teic. ven. Ecan
OTCTYIHTE HA OZHO CTAHAAPTHOE OTKJIOHEHHE OT CpejHero BJEeBO H BIOPABO, NOJYYHTCH OT-
peaok or 10,6 no 124,9 Teic. uen.

' 910 cpejHee He sBaferca cpeaHuM apudmermyeckum. Kpagparnsiii kopenbs M3 cpefHero KsaipaTa
HA3LIBAIOT CPEeJHUM KBaApaTHuHbiM. Takum o6pa3zoM, CTAHAAPTHOE OTKJOHEHHEe — 3TO CpeflHee KBaJ-
paTHYHOe OTKJOHeHHe OT cpejHero apudMeTHUYecKoro.

===
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Ecnn HaceneHHe ropoja momnajaer B 9TOT OTPE30K, MOKHO CYHTATH TAKOH Iropoj THIHY-
HBIM [0 YHCJIEeHHOCTH Hacenenumsi. 'opopa, HaceneHue kotopbix MeHbine 10,6 Thic. xuTe-
neil, MOKHO CYMTATH MAJBLIMH, a ropofga, rge Goabme 124,9 Teic. xuTesnel, MOMKHO CHH-
TATE KpPynHRIMH ropogamu. Tem caMbiM Mbl BeIOpanm pelmaloinee NpasHJIo, HNO3BOJAIOLIEE
ONpefeNIHTh, YTO TAKOe MAJLIH H 9TO TAKOE KPYHNHBIH MOJMOCKOBHEIH TOpPoj. JTO NPABHJIIO
OCHOBAHO HA OAHOM CTAHJAPTHOM OTKJOHEHHMH OT CPefHEero 3HAYeHWs.

Pemaomue npasuiaa MOxHO BeIOHpaTs pasHeIMH crnocofamm. MoMHO onupaThcsa He Ha
OfHO, & HAa MOOJTOpA, ABA HJH TPH CTAHAAPTHLIX OTKJOHeHHf. CyHlecTBYIOT H Jpyrue

crnocobsl.

. Y1o6bl HAWTW ClaHOAPTHOE OTKIOHEHWe
B ONeKTpoHHOW Tabnuue, MOXHO W3-
BNeYe KOpeHb W3 Aucnepcuu:

KOPEHB(OWUCIIP( ))

Ho B coBpeme4Hbix peaaxropax ecTb
cneumansHaa ¢yHKUNA

CTAHOOTKNOH.I()

CraEgaprHOe NTEJOHEHHEe HWrpaeT OOoMBLIIVIO
pPOJib B MACCOBOM IIPOH3BOJICTBE. 3HaunTeNnL-
Hblil HM3HOC 00OpYA0OBAHMA HPHBOAHT K O0Jb-
IOMY PACCEHBAHI1I0 [IAPAMETPOB IOTOBOH NpO-
AYKITHH. CJIEJIO‘BBWJTBHO. HIMepeHHe pacceHBa-
HHSA BO BpeMfA KOHTPOJA KavecTBa NPOAYKIHMHA
NO3BOJIAET KOCBELHO CYAMTH O COCTOSAHHH 000-
PYAOBAHHSA.

NIPHMEP 3. Ha xnefosaBojge MnpoussBo-
AHTCH KOHTPOJMBHOE B3BeIIHBaAHHEe HCNeYéH-
HBIX OynoKk HomuHANBHONI wMmaccoir 200 r.
B Tabnmume 57 noxkasaHbl pesyJbTATHI BaBe-
IWHBAHHA ABYX DAPTHIH, NOJYYeHHBIX HA JBYX
OJHHAKOBBIX NPOH3BOACTBEHHBIX JIHHHAX.

Macca roroBoit OyiKM 3aBHCHT OT KOJIHMYe-
CTBA TecTa, KOTOpOe OTMepPHJ AO3HPYIOIHH asB-
Tomar. B mepBoii maprum cpeaHee OTKJIOHEHHE
OT HOMHHAJIBHOI'V 3HadeHusa pasHo 6,1 r, BO
BTOpOil maprum — Toibko 1,4 r. Kasanocs 6sl,
nepsas gaauA paboraer ayume. Ho moemorpum
HA CTAHAAPTHOE OTKJIOHEHHEe: B HApTHH IpPo-
AVKIHH, B3ATOH €O BTOPOH JIMHHH, OHO PAaBHO
4,18 r, a B nepsoit naprus — Toasko 1,3 r.

JT0 o3HAYAET, UTO BTOPAsA JHHHA WIHOIIe-
HA, BOSMOMKHO, el HY;KeH pPeMOHT. A nepsas
JHHHA TpedyeT JANME HeOOABIION PpPeryJjinupos-
K#, 4T00OBI [O3ATOP OTMEpsJ MOPHMEPHO HA
6—7 r recra Goabmie, ueM ceifuac.
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Tabnuua 57. KorTpoasHOoe B3BeIIHBAHHE

JABYX NAPTHH
Macca OGyakmu, r
Homep mpodsl
Jumaua 1 Juana 2
1 193 195
2 195 191
3 195 201
4 194 197
5 192 204
A 104 202
7 196 196
.} 196 196
9 193 205
10 192 199
Cpeanee
apadaseerwones 193,9 198,6
Cranpapraoe
S AR 1,30 4,18
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@ MNpu Npou3BOACTEE MACCOBOI MNPOAYKLMM BbLICOKOE pacCceuBaHue napameTpoB roTo-

BOW NpoaykuvW (Macchl, pasMepoB W T. N.) MOXET roBopuTb 0 OGONBWIOM W3HOCE
obopynoBaHma 1 HEOBXOANMOCTU PEMOHTA.

CMmeuieHne cpegHuMx 3Ha4eHWid napameTpoB NPU HM3KOM paccevBaHWW, Kak npasuno,
YCTPaHAETCA perynupoBKOiA.

® Bonpocw

1 Y10 Takoe craHpapTHOe oTknoHenue? HanuwmuTte dopmyny ONA BblYUMCNEHWA CTaH-
[AapTHOro OTKIIOHEHWA.

2 Yemy paBHO CTaHAApPTHOE OTKNOHEHWE Y4WMCNoBoro Habopa, ecnu ero AWCcnepcus pas-
Ha 47

3 [JaH maccve M3MEPEHWIA MACChl LUOKONAAHbIX NAWMTOK B rpammax. B kakux eamHuuax
namepseTca aucnepcua? B kakmx eguHuuax uamepseTcs CTaHaapTHoe OTKNnoHeHue?

4 Moxer nu crtaHgapTHoe OTKNoHeHue DbiTe oTpruuaTensHbiM?

@ 3anaum

166

318 Haiianre cTangapraoce OTKIOHEeHHe YHCJIOBOTO HaAbOpa, €CAH €ro AMCIepCHs pPABHA:
a) 25; 6) 121; B) 3,24; r) 1,69.

319 B un:nopom mabGope 10 umcen, a crasaaprHoe orkgoHenue pasuo 0. Ilpupegmure
npuMep Takoro Habopa.

320 Haiigare cranaapraoe orkjaoHeHHe Habopa AaHHBIX. PesyJsTaT OKPYIIMTE 10 COTHIX.
a) 1, 3, 5, 1, 3; B) 234, 432, 521, 211, 424, 233;
6) 0,2, 0,4, 1,1, 1,4, 0,7; r) -0,21, -0,23, -1,34, -0,43, -0,34.

321 Jlan naGop ua pecarm umcen: 4, 3, 2, 1,9, 7, 2, 7, 1, 4.
Hajigure cpeaHee M CTAHAAPTHOE OTKJOHEHHA (C TOYMHOCTHIO J0 COTHIX).

a) Heiigure oTpesok, KOTOpPBIH HOJyYaeTcs, ecJH OTCTYIHTh OT CpPefHero BIeBO
H ANPABO HA OAHO CTAHAAPTHOE OTKJIOHEHHE.

6) Kexne spavenns nonajgaioT B 9TOT O0TPe3ok?

B) Kakne sHaueHHs pacnosioKeHbl JieBee JIEBOH IPAHMIBI 3TOro orpeara?

r) Kakne sHaueHHsA pacnofoiKeHbl MpaBee MPABOM TIpPAHHI[LI?

322 Jlan uabop na pecatm umcen: -3, 3, -5, 7, -6, 6, -4, 3, -1, 0.

HaijignTe cpeaHee W CTAHAAPTHOE OTKJOHCHHA (C TOUHOCTHIO 0 COTHIX).

a) HajliguTe oTpe3oK, KOTOPHIH MOAYYUAeTCH, ©C/IH OTCTYVOHTLE OT CpPeaHero BJIeBO
H SIPABO HA OAHO CTAHAAPTHOE OTKJIOHEHMH.

0) Kakne sHayeHHMA NOMAJAKOT B 3TOT OTPe3oK?

B) Kak:e cHaedrs PASCONCHSEL! “e3e? A2p2¥ rpasrnsl erere orpeaxa?

r) Kakune asHayeHHs pacnojiodeHbl MpaBee NpaBoil rpasuinbi?

323 Vpanure ua rabauust 43 (c. 67) roposa Banamuxy, Iogonsex u Bepew. B npu-
Mepe 2 BHIYHCIAEHO CpeJHee H CTAHAAPTHOE OTKJIOHEHHe HACEIeHHA OCTABIINXCA
ropopos: X = 67,7 Teic. uen., S = 57,2 Teic. uen.

a) Bygem cumraTh DOJAMOCKOBHBII IOpOJ MaJabiM, €C/IH ero HAceJleHHe MeHbIIe
yem X — S. llepeuncnure mansie ropoma.

0) Byaem cuHTATH NMOAMOCKOBHBIH TOpOA O4€Hb KPYNHbLIM, €CIH ero HaceJleHHe
Gonsme uem X + 2S. Ilepeuncianure oueHs KpynHile ropoga. Iloaymaiire, kaxkue
obiue YepThl €CcTh Y 3THX TOPOMIOB.

FMABA IX.



Ouarpammsbl paccemBaHus

Yacro GbiBaeT NoJe3sHO 3HATH, €CTh JIM HEKOTOPAs CBA3SH MEXKAY M3YYaeMbIMHM BeJIHYH-
HAMH H, €CJIH ecT:, To xokora cua. Pazefparios 3 9moM pmorcereer AFATPAMME DaccedEa-
muna. IToxaskem na npuMepe, KAK €€ MOCTPOMTE.

IMIPHMEP 1. Ecte s cBaas Mexay pocroM u maccoil uenosexa? Jlnsa marnsgroro orsera
NOCTPOMM AHATPaMMYy paccenBaHHA. [[aAHHBIMH JUIA 2TOH AMATPAMMEI CJIVIKAT Naphl BeJTMTHH.

Kaxpaa napa — 510 poct M Macca oaHoro 4denopeka. B rabauue 58 panbl sHaueHus
pocra u Mmacchl 15 wHOWeEI.

Tabnuma 58. Poer m macca 15 womomen

Pocr, cm 167 - 169 [ 179 - 178 | 177 | 176 | 171 | 181
Macca, kr | 62 67 70 72 70 69 63 80
Poer, em | 174 175 180 174 172 178 171
Macca, kr | 73 66 75 70 67 74 66

Yrobel OOAYYATL AMATPDAMMY PpPACCEHBAHHNS, HYMKHO B CHCTEeME KOOPAMHAT HOCTPOHTL
TOYKH, abcrnMechkl KOTOPBIX — pOCT, A OPAMHATHI — COOTBETCTBYIOmaa Macca. Ilonyuaem
auarpamMmmy 29,

Huarpamma 29. Poer — macca

85

-1
o

70

Macea, kr

65 [ ] L]

60
166 168 170 172 174 176 178 180 182

PocT, cm

Toukn BHa gurrpamme obpasyior ofaako paccempanus, nan, Goree [HOITHYHO, CO3BE3-
Aue. BaaHO, WTO Ha MOCTPOEHHOH AHMATPAMME TOYKH IPYINHPYIOTCA BAOJL HEKOTOPOMH HAa-
KJOHHOII NpAMO#F, HANPABJIeHHOH BOPABO W BBEpX.

ITO 3HAYMT, STO MOMAY BohAHIEHAME +pOCT» M «Macia®, CKOPE: BCEDNG, HMCETCA NIGO-
KHTebHAA CBA3b: B HENOM YeM YelloBeK Bblme, TeM OGoaslie ero macca. Pasymeercs,
B KaXJ0M KOHKDETHOM cCJiydae 3T0 NpaBMi0o MoxeT Hapymatbkesa. Hanpumep, B Taban-
me 57 ecrs wHOmMA poctoM 179 ¢m m maccoit 70 kr W wHOmMA pocrom 174 cM m maccoil
73 kr. Ho Takasa cHTyallld CKOpee HCKINYeHHe.

Awarpamma paccemBaHua — cnocob npeacrasnedws OByx coBmecTHo Habniopae-
MbIX BEIMHYMH TOMKAMW HA KOOpPAWHATHOW nnockocTu. Korpa todek mHoro, olu obpa-
3yloT o6nako paccevwBaHWUA.
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ITo ¢opme u pacnonoxkeHH0 oOJaKa PACCEMBAHHA MOMKHO COCTABHTH HATMAJHOE Mpes-
crapienre 00 OTCYTCTBHHM HJIH HAJHYHH CBA3H M eé xapakrepe. YrTobsl Jgyumie yBHAETH
Gopmy 1 HakJoH obnaxka, MoxHO oOBecTH obaako duioMacTepoM HIH KapaHIALIOM.

IIPHMEP 2. Ha auarpamme 30 mabGmofaeTcs BepOATHAS CBA3h MEXAY JIHHON NpBDKKA
1 BpemeHem nabera Ha 60 M y mMIKOABHMKOB OfHOH H TOH e rpynnsl. Buaxo, uro cBA3s
OTPHIATENBHL — YeM JaJblle MKOIBHHK NPLIFAeT, TeM MeHblle Bpems sabera, xors ato
NpaBHJIO TOMKEe WHOIYA HADPYIIAETCH.

Juarpamma 30. Jlawaa npelkka — Bpems 3abera ma 60 m
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150 170 190 210 230

JIanua npeikKa, oM

IMPHMEP 3. CamouyBcTEMEe uelOBEKA BO MHOIOM ONpeJesisieTcs TeMIePATYPOH Tena
u aprepHaJbFbIM AaBiaeHneM. [lo ganHBIM obciefoBAHHA HECKOJBKHX DONBHBIX NMOCTPOEHA
AHarpaMma puaccenBaHHs (gmarp. 31).

Ouarpamma 31. Temneparypa TeJa — apTepHAJbHOE JaBjlIeHHE

175
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HMHHHHHH
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105 LLITTT] ' —=—==

36 36,5 37 37,5 38 38,5 39 39,5 40
Temneparypa, °C

AprepnansHoe JaBjeHune, MM PT. CT.

Obnako pacceMBaHMA OBAJBLHOE, HO OHO BBRITAHYTO BJ0OJb NOPH3OHTAJBHONW OCH M NpaK-
THYECKH He UMeeT HakJoHa. MoOMKHO NpefnosIOMKHUTh, YTO CBA3H MeXKAY JaBleHHeM B TeM-
neparypoi tena #Her. ¥ uejnoBexa, 3aboseBiiero aHrmHOM MM FPHONOM, MOMKeT ObBITH BbI-
COKas TeMIepaTypa, HO 3TO He BIHAET HA APTEePHANILHOE AABICHHE.

mpp
168 FMABA IX.



@ Ecnu obnako He WMEeT FABHOrO HaKNOHa, TO MOXHO NPeAnoNOXuTb, Y4TO CBA3bL OT-
cyTCcTBYeT.

ITo ¢dopme 06iiaka MUKHO e TuhbnO LPelNurdKHTs HAnhdn€ CBAGA, HO v OueHnTs ec
cuny. Yem y:xke 061aK0, YeM [JIOTHEE TOUKH IPHJEralT K HEKOTOPOH JMHHH, TeM CHJILHEe
Habmonaeman cB:i3s. Ha pucyeke 76 noxasaHsl TpH cJIyuMas: CHJIBHAA CBA3b, ciaabas cBA3b
¥ BEPOATHOE OTCYTCTBHE CBA3W.
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CHABHAR TOJOMATEILHASA Cnabas nonoxuTe/IbHAA BeposaTHo, HEeT CBA3KH
UBA3H CBA3b

PucyHok 76

IOPHMEP 4. Ha pauarpammax 32 u 33 nokasaHo COBMECTHOE pacCeHBaHHEe BeJIHYHH
«[Mena wedru B pomnapax CIIIA sa Gappens» u «Kypce pybns B ponnapax CHIA». Ha
auarpamme 32 mnpeAcTaBAeHBI JAAHHBIE 34 HecKoaAbKo wmecames 2013 r., ma amarpam-
me 33 — gaHHL e 3a HeckKoJabKO Mmecanes 2019 r. Ecam Ha nepsoit guarpaMme Xopolo
OpocieKHBAeTCA NONOKHTEJbHAA CBA3b, TO, CYAA 0 BTOPOM, MOMKHO NPeANoJIOKHTH OT-
CYTCTBHE CBA3H HJIHM HACTOJABKO ¢aabyio CBA3bL, YTO BH3YAJNBHO €& ODHADYXHTL HEBO3-
MOZKHO.

Huarpamma 32. llena medprun — Huarpamma 33. Ilena medpru —
Kype pybssa, 2013 r. Kypce pybaa, 2019 r.
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@ Awarpamma pacceuBaHMs — He N0Ka3aTenbCTBO HANW4YWA WM OTCYTCTBUSA CBA3W.
C NOMOLWBIO AnarpamMmmbl Mbl NIMWb MOXEM NPEeAnoNOX1Tb, YTO CBA3b €CTb MNKW 4TO
eé Hetr. HYem Gonbwe wabmopenwii, Tem 6onee obocHoBaHHo nNpepnonoxeHue. Ha-
nuMuMe CBA3AWM He 03HauYaeT, YTo oAHa senwyuHa obycnosnena gpyroin. Habmopaemasn
CBA3bL [aneko He BCeraa NPUYMHHO-CneacTeeHHan. MexaHuam CBfA3u moxeT BbiTh
CNOXHbIM. HacTo 00e BenuuuMHbl 3aBMCAT HE Apyr OT Apyra, a oT kakux-nubo ewe
GaKkTOpoB, KOTOpPbIE HEe BXOAAT B UCCNEA0BaHWe.

Hanpumep paccmarpmpas guarpammy 30 «/lnmma npsoxkka — Bpems sabera mHa
60 M», HeabLA CKA3ATE, UYTO IMKOJBHHMK Jajblle NpbIraeT IIOTOMY, 4T0 OwbicTpee Geraer
uau Haobopor. OOmee ¢usHIeckKoe pasBATHe, POCT, TPEHHMPOBAHHOCTE O00YCIOBIHMBAKOT
obe BenwuuHIIL.

® Bonpocwsi

1 3ayem MCnonNb3ylwTCH AMarpammbl paccemsaHun?
2 Kak suirnsouT o6nako B cnydae nonoxuTenbHOW CBA3W, OTPUUATeNbHOW CBA3W?
3 Kak Bsirnaaut o6nako, NoKassbiBalowee CUNbLHYIO CBA3bL MeXay ABYMA BenuuynHamu?

4 410 MOXHO nNpeanonoxuTts, ecnu obnako Ha AvarpaMme pacCeuBaHusl BbITSIHYTO
BAONt TOPU30OHTANBHOW UMK BEPTUKANBHOW NPAMOA?

@ 3apaum

324 Jina cneayiomero Habopa map 3HAYEHHIT NOCTPOIiTe AHATPAMMY DPACCeHBAHHA:
a) (1; 2), (2; 2), (3; 2), (3; 4), (4; 5), (5; 6), (4; 3), (45 4), (6; 6);
6) (1; 2), (2; 3), (3; 3), (3; 4), (3; 2), (4; 3), (4; 4), (5; 2), (6; 3).
MO}KHO JIH OPeAnoModHTh MOJNOGEHTEeJbHYH CBA3b MEKIY BBJI'H‘IHHHMH?
325 Kak uBbl aymaere, MeXJy KAKHMH BeJHUYHHAMH ecTh cBaA3b? Eciam cBaab ecTh, Ka-
KO xapakTep OHA MOMKeT HMeTh: NOJOEKHTeJbHBIH HJIM OTPHUATeIbLHBIN?
a) OneHKH BOCBMHKJACCHHKA 10 MATEMATHKE H 10 (DHIHUKe.
6) Bpems, saTpaueHHOe HA KOMIBIOTEPHLIE HIPLI, W BpPeM#f, 3aTpAYeHHOE HA BbI-
NOJHeHHe JOMAIIHHX 3ajaHui.
B) BospacT mxonsHHKA H CpefHee YHCIA0 VPOKOB B [A€HB.
r) Il omaas KBAPTHPHE H KOJMHYECTBO KOMHAT B KBADPTHpE.

1) Bpemsa, xoropoe Tenedon mpopaboran ¢ MOMEHTa TocaefHeH 3apAAKH, M OCTaB-
miicAa 3apaj.

326" B rabuuue 59 npuBefeHbl JaHHble 0 Macce W pocre 12 jpesByuiex.

Tabmuna 59. Poer u macca 12 pesymex

Poct, tm 165 177 161 162 170 176 @ 177 | 164 166 161 169 159

Macea, xr 53 67 45 53 60 62 58 60 62 55 55 49

[MocTpoiite pguarpammy pacceuBaausa. HabGmogaerca g cBfA3E MeEXAY POCTOM
H maccoil geBymex?

I B sapauax 326, 328, 329 yao6HO MCHOABLIOBATE MPONECCOP IEKTPOHHLIX TabuMI JUIA NOCTPOeHHUSA
JAMATPAMM DACCEMBAHMA.

E———
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327 OxapaxrepuayiiTe ABe AaHHBIe AMArpaMMBLI paccemsanusa (aumarp. 34—35), orBeTHs

HA CJeAyIOllHe BOIPOCHI:

a) MoXHO JIH NPeAoJOKHTh HAJTHYME CBASH MEXAY ABYMS BeJHYMHAMH?
6) Eciin cBA3L ecTh, TO NMOJNOKHUTENbHAA OHA MJIM OTpHIATENbHaA?

B) Ecin ¢cBA3k €cTh, TO CHIBHAA OHA WiM ciaabas, Ha Bam B3ran?

JHInarpamma 34. Illmpora MeCTHOCTH — CpeJHerogoBad TeMIIepATypa BO3nyxa
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Huarpamma 35. IlnoTHOCTE — TeMIepaTypa ILIABJIEHHA MEeTAJIA
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328 durypuersl monyualoT ABe OLEHKH: 3a TeXHMKY WM 3a apructuam. B tabnuune 60
JAHBI OIEHKH OJHOTO CYABH BBICTYIUJIEHWH DA3NTHYHBIX (PUIyPHCTOB HA OJHOM CO-
PEeBHOBAHHH.

Tafimama 60. Onmenkn RBICTYNIeHWH (UTYPHCTOR

Texanka 4,3 4,5 4,5 4,8 4,9 5,2 5,4 5,0 5,6 5,8 5,7 I
|

AprucTHam 4,5 4,2 4,6 4,5 5,1 5,2 5,6 5,1 5,6 5,9 5,8

IloctpoiiTe pmarpammy paccenBanus. HabGmopgaerca JH CBA3h MeXKAV OLeHKAMH 3a
TeXHEKY M OIEHKAMH 3a ApTHCTHU3M?

329 B ratumne 61 npupejgensl JaHHBIE O YHCAe FOJOB, 3A0MTHIX JVYIIMMH HANAJAIO-
IHME KOMAaHJ NpeMbep-JHTH vemmaoHaTa Poccmm mno ¢yrboay, m Mecre HX
KOMAaH/JI B 4eMIIHOHATE,

3e JIyinn

Tabnuma 61. PeayasTaThl JYyYIIHX HATIATAKIHX

Komauga Yncao roaos MecTto KoMaHABI
Yanos dénop «IlICKA» (Mocksa) 15 1
Aamyn Copaap «3ennts (Canxr-Ilerepbypr) 13 1
Kaaccon ﬁnmp «Kpacuopap» 12 3
JdApuycen Cebacthan «3enuts (Canxr-Ilerepbypr) 11 1
Mupanuyk AnTOH «JlokomoTuB» (Mocksa) 11 2
«Cnapraxs (Mocksa) 10 5

IocTpoiiTe auarpammy paccenBanus. MoMKHO JH YTBEPKIATH, 4YTO 4YeM Oobme
roJIoF 3a0HMBAIOT HATAZAKIIIHE, TeM BBIIE MECTO HX KOMAHALI B UYeMIIHoHATE?



OTBeThl

Faea |

3. a) 1426 TeIC. ven.; ©0) 11065 Toic. 9en. 4. Hosocnonpek., 5. 11, 6. Ha 504 reic. qen.
7. Ha 119 Thic. wen. 8. 2. 9. 13. 10. a)0; 6)4; 8)9. 11. a) 292; 6) 11%. 12. a) 13; 6) 12;
nobGeaureneit m upusépor 7%. 13. a) 1069 mapa kBt - «4; 6)e 2012 r.; 8)2019; r)smanpn-
Mep, MOrofHBIé YCJOBHA, NMepexof Ha Oonee SKOHOMHBIE sjeKTponpubopsl, Kogebanua 065B-
€MOB NPOH3BOACTSA B NMPOMBIILJIEHHOCTH, CTPONTEILCTEE H B CEJILCKOM XO03AlCTBe; JA)* MHpO-
BOIl SKOHOMHYECLKHIl KPH3HC BLI3BAJ CHH:KeHHMe npousBoacTBa B PoccHM, H NpOMBINLIEH-
HOCTH craia nmorpebiaares Menbie snexkrpooneprun. 14. B) 26 xaur; 20570 p. 16. r) Hmxamnii
Hosropoa m Camapa; a) Bopomesx. BoamMo)kable mpHUHHBI: AeMorpaduieckas H COIHATLHASA
NOJMTHKA BJACTeil ropoaa, nosrineHde Goabmoro koawdecrsa paGoumx mecr. 18. a) Backer-
GonwHbll MaA4; 6) pakerka. 19. a) Ha pakerwu; 6) Ha cerky. 22. Viasanue. IIpoussogcrTso

anexrposHeprun 3 2011 r. Beipocno va 17 muaps &kBr - u no cpasuenunio ¢ 2010 r. Usmene-
HHE COCTABIAET 1—:}; 3 * 100% = 1,6%. Tak e BBMHCASIOTCA H3MEHEHHS B [PYrde IOkl
Ecnm npomMsBoACc1BO 2JIEKTPOSHEPrHHM B KAKOM-TO I'OJAY YMEHLIIHJIOCH 110 CPABHEHHIO C IIpe-
ABIAYIMM TOAOM, Cleayer BOucaTs B Tabuuuy oTpuHiarensHyo Bexmuuny. 23. a) 10345;
6)103; B)187 p. 44 k.; r)1482 p. 26 x. 24. a) llomegensnuk; 6)detrsepr. 25. 2; 4.
29. B) 2010; r)2019; n)2016. 30. = 400. 31. I'pudel. 32. a)CeepaioBckaa o6GJAACTD;
6) = 25%. 34. 2 u 4. 35. 6)* Bea xuBoTHBIX — 6; ¢ OAHMM KHBOTHBIM — 6; ¢ aBymsa —
18. 37. A — Adranucran; B — HAnonusa; B — Wenanana. 38. a) = 9 mau 095 Teic.;

6) = na 295 Teic. 39. a) = 645,3 mun; 6) = va 39,4 man; B) = Ha 78,7 mumH.

Mmaea Il

41. a)9; 6)9. 42. a)13; 2; 1; 6)13; 2; 2. 45. a)15; 6)18; B) 23; r)30; n) 26; e) 106.
48. a)6; 6)60; ®)600; ymuoxenumem Ha 10 m mHa 100 coorBercrBenHo. 49. a)6; 6) 30;
B) 150; yMHOeFmeM Ha 5 W Ha 25 cootrBercrBenHo. 50. a) 20,74 n/ra; 6) 26,08 n/ra.
51. a) 23,41 u/ra; 6) 2009, 2011, 2014 = 2015; B) 2010 = 2012. 52. a) 78,2 TEIC. Uwen.;
6) 118,3 Teic. wern.; 8) 190,0 Thic. uen.; r) 283,9 Thic. wen. 53. a) Jlwbepusr, Mermamgm, Ilo-
nonbek; 6) Banamwmxa, Iloponbek. Vkasanuwe. Orseuas Ha Bornpoc B), obpaTHTe BHHUMAHHE
HA OYeHb pe3akHii poct Hacenenna Banammxum B 2019 r. mo cpaBmenuio ¢ 2010 r. Tlogy-
maiiTe, ueM MOK~T ObITH BBI3BAH TaKoi poct HaceneHusa. 54. a)5 u 5; 6)5 n 6; B)6 m 6;
r)6 m 7. 57. a)ll; 6)19; B)28. 58. a)6; 6)6; B)14. 59. 12,125 ¢; Ocagumii m Tocres.
60. 73,6 man kr. km; Hagniicknit oxkean. 61. a)Ha 168,3 Teic. wen.; 6) 1144 Teic, 4en.
62. a) 1195,6 Thi:. uen; 6)1139 Teic. uen. 63. a) 23,2 u 23,41 u/ra; 6)22 u 20,74 u/ra;
B) 26,2 u 26,08 u/ra. 64. a) Her; 6)aa; B)mer; r)mer. 65. a) 25; 3; 22; 13,5 u 13,5;
6)47; b; 42; 23 u 19. 66. a) Mocksa; 6) Cankr-lIlerepbypr; B) Hopocn6upck u Exratepun-
6ypr. 67. a)135,5 mun 1; 70,9 mun 1; 64,6 mau v; 6) 29,2 u/ra; 18,3 u/ra; 10,9 u/ra.
68. a)1,6 r; 6)4. 69. a)381°; 342,8°; 81,6°; 39,2° 6)381°; B8)39,4° 1,2°; 38,9° 39,1°
r)ua 341,6° ng)ma 42,7% e)na 0,05°. 70. a), 6) Hukax He HamMeHHTCH. 7 1. a) YBeaumuurcsa
aa H0; 0)ysemmumres mHa 100. 72. a) YMensmmurca B 5 pas; 06)yeenmumtcs B 3 pasa.
73. a) YMensmuTca B D pas; 0) yBenmuurca B 3 pasa. 74. a)3; 6)15. 75. a)9; 6)-7; B) 13;

r)2. 76. a)16; 6)2; B)—-24; r)—g. 77. a)30; 6)12; 8B)39,6; r)-3,3. 78. a)14; 6)—4;

B)23,6; r)-19,3. 79. = 0,4 pmonn. 80. 58240 p. B1. % 82. 1,34. B3. Vpeanmumauchk

nx+a

. 86. 6.
n+1

Ha a. B4. a) bm u bM coorsercreenno; 6) bM u bm coorsercrBenno. 85.
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aea Il

87. 231 n 214 B. 88. 222,2 B. 91. 9; To ecth 45%. 93. a)37<m < 39;

9
20’
6)128< m < 130; p) 2058 < m < 2050 r)2R40 < m < 2546 94, a)24 < p < 28; G) R4 < p < 6O
B)90<v<96; r)119<pv<127. 96. a)0,3; 6)0,2. 97. a)0,12; ©6)0,12; 8)0,16; r)0,04.
98. 0,3. 103. a) Bananmmxa, Ilogonsck m Bepes; 6) 10,4, 254,7. 104. a)25; 6)11; r)9;
a) = 0,13. 1C6. a) = 5,76 4, To ectb OoxKonO 5 u 45 mun; 6) = 3,72 4, T0 ecTh OKONO 3 4
43 mun. 107. = 3600. 109. Vrkaasarnue. [ogymaiiTe, Moxer nH caydaiinasa snibopka nesy-
mIeK XOpomo JTpaxkaTk pocT Oackerbonmerok. 110. a) = 2,4%; 6) 95—97%.

Faea IV

116. a)4 pebpa u 5 BepmuH, OJHA M3 HHUX H3oJAMpoBaHHAafA; 0) 5 pébep, 7 Bepmmu, ABe
u3 Hux uzomuposanusie. 117. a) [a; 6) wer. 122. a) 2; 6) 3. 126. a), B), a) la; 6), r) =er.
127. Her. Kcimuecrso BepliMH HeYETHOM cTenenH B rpade smaxomcers uérmoe. 128, 12.
130. a)9; 6)6. 131. a)Jla; 6)mer. 132. Hanpumep, AFB, ADFEB, ACDEB. 133. Ha-
npumep, ACDF, ADEF, ACD. 134. a)l, 5, 8; 6)2, 4; B)3. 135. 3, 6, 7, 9. 138. Her,
rpad cocegcrs ne cpsasan. 139. Her, rpad mapuipyroe se cssasan. 140. Her, nensnas.
C mwoboro oc1poBa, HOMep KOTOPOrO JeJUTCs HA 3, MOYKHO nepebparbcsi TONBKO HA OCTPO-
Ba, HOMepa K2TOPEIX JAeJATCA Ha 3, H HH Ha Kakue apyrue. 141. Jla, manpumep, 5, 7, 3,
2,8,4,6,9,1. 142. 1 » 3. 143. 1, 2, 4. 146. Her.

Mmaea V

148. a) Hesnasa, manpumep, mpu x = 4 BeicKasesiBaHume J0KHO; 06) Moiker, HampHMep,
npr x = 10. 149, a) Jla, sanpumep, mpa x = 6,5; 6) e moxer. 150. a) 7, 8, 9; 6) 1, 2, 3.
151. a)8, 9, 10, 11; 6)-1, 0, 1. 155. a)1; 6)1,4. 156. a), 6). 157. a), r). 158. a) «Unc-
no 5 ve penmrcsa Ha 2»; 0) «Ilpambie ¢ 1 b He umelor obumx Toueks; B) «IOmurep He sB-
aserca maadeToin Coameunoit cacrembl». 159, Mernnubl BhickasbiBanua B) U r). Boicka-
splBaHHsA a) B 0) goxebie. Orpunanuavmu K HuM Oyayr BeickasbiBanusa «Cyiecrsyer sHa-
YeHHe X, KOTOpoe He YAOBIeTBOPAeT JAAHHOMY ypaBHeHHIO* H <«CymecTsByer 3HaveHHWe X,
KOTOpOoe YyAOBJeTBopser nanHoMmy ypasHeHuio». 160. BoickassiBanusa B) M ) — HCTHH-
HBble, BhICKa3biBaHusA a), 0), A) — noxusie. 161. Jloxuo TonbKo BhicKassiBanue a). Orpn-
naaus: a) <«CymecTeyer uWHMCI0, KOTOpOe He SBRAAETCH pelleHHeM HepaBeHcTBa x > 0»;
6) «cymecTByeT MNOJOKHTENILHOE YHCI0, KOTOPOoe He SABJASeTCH peleHneM HepaBeHCTBA
x > 0»; B) ¢He cyllecTBYeT NOJIOKHTEJbHOro pemenus HepaBeHeTrBa x > 0». 162. a) «llpn
Opocanuu MIT anbHOro KybGuka Beinano Gonee 2 oukos»; 6) ¢«opH OPOCAHHH HIPANBHOIO Ky-
Ouxka Beimana rpaEs ¢ 1, 4 mm 6 oukamms. 163, a) «Xora Om pas Bemmano 4 ouka»;
6) «xora 6Bl pa3 He Beinano 5 oukoB». 164, a) «Xora Obl pas BeINAA opéns; 0) «xXoTdA OB
pa3 Beinana pemikas». 165. BeickaswiBaHHWe a) M0)KHO, ocTajbHble HeTHHHBI. 166. Hanpn-
Mep, <«HA KAMA0H M3 ABYX HMrpainbHbBIX KocTeil Bemano 6 ouxkos». 167. Hanpumep, <«Ha
Ka)Xaol W3 ABYX MIPadbHBIX Kocred Beimamo 1 ouxos». 168. Hanpumep, ¢mna nepsoii us
KocTeil BeImaso 8 oukoB» MAHM Jwoboe Apyroe 3aBefoMO JOMXKHOe BhicKasbiBanme. 169. HUe-
THHHBI 6) 1 r). 170. Hernrasasl 6) u r). 171. 6) u B). 173. a) D —+ A (ucTuHHOE) 1 A — D;
6) B — C (ucrunvoe) u C— B. 174. a) Hanpumep, A - C u C— A; 6) sanpumep, D — A
u A— D; B)sanpumep, E —C u C— E. 175. PasHocuabasl yTBepsknenns A, B u D;
pasHocuabHLl yTBep:aenus C u E. 178. Jla. 179. Vkasanue. BocnoasayiTech MeTofoM
ot nporusHoro. IIpeanono:xkure, yro noaydutk 100 KyCKOB NpH KAKOM-TO OYepeJHOM pas-
PBIBAHMHM KyCKa raseThl yiajochk. Toraa cKoabKO KYCKOB ObUIO mOcje NMpeAbIAVINEero paspbi-
Banua? A nepep stum? Paccyspgas Tak ¥ jansme, OpuguTe K nporuBopeunio. 181, a) 1;

= m—)
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6) 0. 182. Vrkasanue. BocnoassyiiTech merogom or mporuBHoro. Ecim ommbkm wer, ToO
rakasa nudpa sammdposana Gyksoit B?

Masa Vi
183. B) — pocrosepHoe cobsrrHe; a), r) — HeBoamoskHble. 184. B) — pmocrosepHoe co-
OniTue; a), 6) — Hesoamomxusie. 187. a) Her; 06) ga; B) wer. 192. Jla, osuauaer.
masa Vil

194. a){0, 1, 2, 3, 4}; 6){11, 13, 17, 19}; B) {ceaTabps, okTabps, HOAOGPL}. 195. 6) 1 B).
196. {0, P}, {P}. (O} m @. 197. Jla, B<A. 199. a), 6), B) u e). 201. a)(1; 3), (2; 2)
m (3:1):6)(1;3), (2;3), (3;3), (3;2), (3;1). 202. a) P< A, P=D; 6)P<B, P<C.
203. a)CND=V{o, q}); 6)CUD = {a, d, o, p, t, g}. 204. a) (-3; T]; 6)(-2; 4]). 207. a) He-
sepHo; 0) Bepuo. 208. ®unocodos Goapme. 209. Ha 7. 210. a)2 < x < 3; 0)x > 8;
B)-3<x<1,5;r)5,7T<x <9. 212. a)[-3; 1]U[3; 6]; 6)[-4; 0] U [2; +x=); B)[-2; O]V [4; 5].
213. a)[4;6) 1 (0; T); 6) @ m (-5;2)U(3; 7); B)(-2; 1] 1 [-4; 5); r)[5; T] m (—00; +0o0).
214. a)[4; 6) 1 (—o0; +); 6) @ u (—o0; 1]U[5; +=). 215. a) lla; 6) HeobasaTennHO; B) JAa;
r)aa. 216. [3; 7). 217. @. 218. [3; 5). 219. (—o0; —2) U (0; 3] U (4; +). 220. 88. 221. 40.
222. 144, 223. 160. 224. a)500; 6) 625, 225. a)90; 6) 170. 226. a)90; 6) 90; =) 9000;
r) 9000. 228. 40320. 229. a) 120; 6) 24. 230. 126.

Fmaea VI

231. Cobpitna B n C HeBoamomxHbIe, cobbiTHa A u D pocrosepusie. 232. CobObiTHe B
HeBoaMoxkHoe, cchurmua A u C pgocrosepueie. 233. Jlea cnocoba: (Anapeii, Bopuc) u (Bo-
puc, Agapeit). 234. 9. 235. 6: ABB, ABB, BAB, BBA, BAB u BBA. 237. Yersipe ane-
meHTapHBIX cobmTns: 00, OP, PO, PP. 238. 000, O0OP, OPO, OPP, POO, POP, PPO,
PPP. 239. a)B 2 paaa; 6) 16; B) 1024. 240. BeckoHeuyHO® YHCJIO 3JE€MEHTAPHBIX COOEI-
Taii: O, PO, PPO u r. pn. 241. a) MM, M®PM, MdBDD, DD, OMD, OMM; 6) MDD, Dd,
POMDP, B)M; r)d. 242. a) Her; 6) ronwko OGyksoit ¢; B)c, ac, be, abe n bac. 243. 216.

244. a)1; 6)3; v)0. 245. a) 1; 6)4; 8)10. 246. Ma. 249. a)0,4; 5)%; 8) 0,89; r)*0,2.
250. %. 251. a)0,04; ﬁ)ff; ) 0,01. 252. a)3; 6)10; 8)8; r)k. 253. a)Bo Bropom:

1
6) B mepBOM; B) BepoATHOCTH paBHBI. 254. PasHoBoamomHBI; BepoaTHOCTH (,25. 255. a)g;

[y | 33, C 3, COC; =

0) 16’ B) 034" 257. 333, 33C, 3C3, 3CC, (33, C3C, CC3, CCC: 0,125. 258. —
1 1

259. CobOpiTHA paBHOBO3MOKHBI, IIOCKOJNBKY KOCTh CHMMETPHYHAA, a) 2165 6) 296"

260. a) A = {2, 4, 6); 6)A=1{1, 2, 3, 4}; B) A = {3, 4, b, 6}; r)A = {2, 3, 4, 5}.
261. a) HanmpuMmep, «npu nepBoMm 6Gpocke BeIMAJ Opéas»; 6) HAmMpuMep, «BO BTOPOil pas BhI-
najsa He Ta CTOPOHA, UTO B NePBBIA»; B) HATIpAMep, «pPelIKa BHIIAJa XO0TA OBl OJMH pas»;
r) nanpumep, «oba pasa BelIANA OfHA W Ta Ke cropoHas. 262. Aujpees BhIMIpall; HHYLHA.
265. OnemenTapasiM coOBITHEM SBISETCHA PE3yJLTAT BCeX NATH BhicTpeaos. Hampumep,
sTIONAJI, TPOMaxXHyJICH, Honas, nomaja, nonans; a)b; 6) 5. 266. a) {OP, PO}; 6) {OP, PP};
B) {OP, PO, PP}; r) {OP, 00}. 267. a) {OPP, POP, PPO}; 6) {00P, OPO, POO};
8) {OPO, OPP, PPO, PPP}; r){000, OPO, POO, PPO}. 268. Hanpumep, Kadkablii HCXOA
MOJKHO 3anHceiBaTh Tpems Gyksamu. Ilepsas OGyksa (a, 6 miam 6) o3HavaeT, KAKoe MOpO-
sxenoe kynua KomcranTtime, Bropas — Jleomma, Tperhs — Muxann. Mcxon 666 oanauaer,

B
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gro Komcrantun c¢ JleonwaoMm kymuiam OpycHHYHOe MoOpomeHoe, a Muxamn — BHIDHEROe.
a){aaa, aab, aas, aba, a6o, abs, asa, asd, ass); 6){aaa, aab, aas, asa, asb, ass, 6aa, 6abd,
6ae, Osa, 666, Gs6, saa, 6ab, ease, ésa, 660, e66); B)|aaa, aas, aba, abs, asa, asé, Gaa, 6aes,
66a, 666, 66a, 686, 6aa, sas, 86a, 606, é8a, é6a); r)laaa, aab, aas, 6aa, 646, 6as, éaa, 6ab,
6éae). 269. a) Hanpumep, «CTpeJOK cAegaeT OT ABYX JA0 YeTBIPEX BLICTPENOB»; O) Ha-
npumep, enorpebyerca He Doablle NATH BLICTPENOB»; B) HAnpHMep, «norpebyerca He MeHb-
me TPéxX BBICTPEIOB»; T)HANPUMEpP, <«HOoTPelyeTcs HEYETHOE KOJHYECTBO BhICTPEIOBS.
270. 48. 271. a)0,5; 6)0,6; 8)0,9; r)0,3. 272. a)0,6; 6)0,7; 8)0,3. 273. 0,2. 274. 0,4.

275. 0,4. 276. 0,48. 277. 0,65. 278. 0,47. 279. 0,55. 280. a) 0,75; 6)0,5. 281. a)%;

1
18’

P(b) = 0,3, P(c) = 0,6. 285. a)0,5; 5)%; 5)0,5; 1) 0. 286. a}%; 6) (1?‘ n)gz r}-:-. 287. Her;

6 )%; r)%. 282. a) 0,013; 6)0,763; =) 0,249; r) 0,644. 283. 0,17. 284. P(a) = 0,1,

1 1 5 2

B mepBoM cayuae sepostHocte 0,25, a Bo BrOopom 0,5. 288, E)E; ﬁ]ﬁ: n}l—z—: r) 3
13 19 11 19 5 4 1 1 1 7

289. ll) '2;, ﬁ)ﬂ' B)E, l") E. 290. 3)6, 6)6. 291. 8) 5, ﬁ) 5, B)E, l") 0,5. 292. B)E,

2 3 3 1 7 7 11 9 13 1

B ot ot oo X 994 a)is copyia, B A58 oon 1 906 30,08
S mg Y. 8 S Ve 958 Ve Vo Vo 3 m) O
6)0,06; 8)0,2; r)0,8. 297. a)0,25; 6)0,375; 8)0,375. 298. a)0; 6}%; a)%; r) ;1,: n)%;

B mone e8. 299. a)0,4; 6)0,2. 300. 0,6.

Fmaea IX

301. a) Ommuarossie; 06)Goasiie y Broporo; B)oauHakossle. 302. Boasmie y mnepsoro.
304. a)0,9; 6)0,6. 305. a)-0,5, -3,5, 1,5, 2,5, -0,5, 0,5; 6)—4,38, 1,22, 3,42, -3,18, 2,92,
306. a) -57; 4)4,37. 307. a) Her, nockonsKky MX cymMMa jJonkHa ObITh paBHa Hymo; 6) Her mo

TOH JXe NMpPHYNHE; B)a, ecJild Bce uyncyga B HaGope ommnakosel. 308. a)6; 6) 10. 309. a) 2,2,

1,8, 0,2, 1,8, 1,2; 6)2,4, 1,5, 0,7, 1,6. 310. a)6 ®m 2; 6)12 u 2 mm 11 m 3. 313. 3}135 " g;

6)3,5 m 6,5. 314. 0,86. 315. a}% M g — aucnepcHH paBHbl; 0) 5 m b — jaucnepcHH paBHBILL

316. lna Awubi: cpeamee pasHo 1,7, aucnepcems npubmmxénHo pasaa 1,28, Jlaa Huans:

1 a
cpeaHee paBH) 1, aucnepcusi paBHAa 3 = 0,33. Cpeauwii peaynpsrar AHHBI Bbllle, pPe3yjbTa-

st HWaab crabuasnee. 317. 172,0 cm; 40,97 em®. 318. a)5; 6)11; 8)1,8; r)1,3.
320. a) 1,50; 6) 0,44; B) 120,81; r)0,42. 321. a)[1,35; 6,65]; 6)2, 3 u 4; B)1; )7 = 9.
322. a)[-4,33; 4,26); €)-4, -3, -1, 9, 3; £) € 1 -5; r)8% »n 7. 323. 2) Bricozcack (iic
cuuran Bepeu); 0)JIwbepusr, Merrumm, Koponés u Xumku (#He cumras Bamammxu u Ilo-
AOJNLCKA); 00mEed Y4eproil MOMKHO CYHTATH TO, YTO BCE TH IOpoja BIUIOTHYIO [PHMBIKAKOT
K Mockse, sBasschk dacThio MockoBekoit arnomepannu. 327. a) BepoaTtHo, ecTh orpuia-
TeJbHAS HEe OYeHb CHJbHAA CBfA3b; 0)BEpoOATHO, ecTh NOJIOMKHTeNbHAdA ciabada CBA3b.
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