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1.  MmuoxecTrBa. Onepanuu HaJi MHOKEeCTBAMHU

[TonsiTHEe MHOKECTBA B MaTEMaTUKE OTHOCUTCS K HEOMpeIesieMbIM (IOJ00HO
MOHSTHUSM YUCJIA U TOYKH).

MHO0XXECTBOM SIBIISIETCS COBOKYITHOCTh OOBEKTOB, 00bEIMHEHHBIX KaKUM-JIH00
MIPU3HAKOM.

OOBEKTHI — JIIEMEHTHI MHOXKECTBA — 0003HAYAIOTCSA CTPOUHbIMU OykBamu. Ca-
MU MHOXECTBa 0003HAYAIOTCS 3arjaBHbIMH (TIPOMHUCHBIMH) OYKBaMHU JIATUHCKOTO
andasuta. ToT ¢dakT, 4To a SBISETCA DJIEMEHTOM MHOXecTBa A 0003HadaeTcs
a € A(roBOPAT, UTOa MPUHAICKUT A ); TO, YTOa HE SIBISETCS DJIEMEHTOM MHOXe-
ctBa A,0003Hauaercs a ¢ A (TOBOPSAT, UTOa HE MPUHAIICKUT A ).

Cuuraercsi, YTO MHOXECTBO 33JIaHO, €CJIM NEPEUYUCIICHBI BCE €r0 3JIEMEHTHI
WM Ha3BaHO XapaKTEPUCTHUECKOE CBOMCTBO, MO KOTOPOMY MOKHO OIPEIECIUTD,
MIPUHAJICKUT JAHHBINA AJIEMEHT MHOXKECTBY WJIM HET, HAIPUMED:

M ={1,2,3,4,5umuM ={x: xe N,1<x<5}

[Ipumep: Haiit snements MHOKecTBa: A={x: xe N, 2x’ —7x+3=0}.

1
PewmnB kBagpaTHOE ypaBHEHUE, HAXOAUM €70 KOPHU X, = 5 ¢N,x,=3eN,

3HAUUT A ={3}.

L4 MHO)KGCTBa, COCTOAIIME U3 OJHUX U TEX KE O6L€KTOB, HAa3bIBAIOTCA paB-
HbIMHU

[Ipumep: A ={0,2,3},B={3,2,0}
A=B

e Ecim KaXKIBIM 3JIEMEHT MHOXKECTBa B SBIIsieTcS DJIEMEHTOM MHOXKecTBa A,
TO B Ha3bpIBaeTCsI HOIMHOXKECTBOM MHOXKecTBa A: B A
[Mpumep: B={3,2} c A=1{3,2,0}

(J — OAMHOKECTBO J1000r0 MHOKECTBA; A MOIMHOKECTBO A

NcZcQcR

N —MHOk€CTBO HaTypaJbHbIX YUCEII

7. — MHO>KECTBO II€JIbIX YHUCEI

Q — MHOXECTBO pallMOHAIBHBIX YUCEI R

R — MHOXECTBO AEHCTBUTEIBHBIX UHCEN Q



N306pa3um MHO)KecTBa A W B Kpyramu Ha IJIOCKOCTH (quarpaMmsbl Diliepa-
Benna)

o MHOXECTBO C, QJICMCHTAMH KOTOPOI'O ABJIAIOTCA BCC 3JICMCHTBI MHOXKCCTBA

A, He pUHaIIeKAIIE MHOXKECTBY B, Ha3bIBaeTCS Pa3HOCTHIO MHOXKECTB A U Bu
saruceiBaeTcs C= A\ B.

[Tpumepbl

1) 4={1,2,3}, B={1,2} = A\B={3}
2) A={1,2,3}, B={3,4, = A\B={1,2}
3) A={1,2,3}, B={1,2,3,4} => A\B=0Q

e Ecimu Bc A, 10 A\ B — nonojiHEHHE MHOKecTBa B 10 MHOKecTBa A

e MHuoxectBo C, cocTosIiee U3 BCEX DJIEMEHTOB, NMPUHAJICKAIIMX Kak

MHOXECTBY A Tak U MHOXECTBY B( M TOJIKO M3 ITHX 3JIEMEHTOB), HAa3bIBACTCS
nepeceuerreM MHOkecTB A u B:C=A[B.

pumep: A=1{1,2,3}, B=1{2,3,4}
C=ANB=1{2,3}



e MHOXeCTBa, IepeceueHre KOTOPBIX €CTh IIyCTOE MHOKECTBO, HA3BIBAKOTCS
Henepecekaromumucs: {0,131 {2} =T .

[Tpumep.

‘+4x+4=0
pyt T %)
x>0

X +x-2=0
2){x 50 = {=Z;1} N[0;+00) = {1}

e MnuoxectBo C, cOCTOsIIEe M3 BCEX U TOJIBKO TE€X DJIEMEHTOB, KOTOPHIC
MPUHAJICKAT XOTS Obl OJIHOMY M3 MHOXECTBA W B, Ha3bIiBaeTcs OO0bEIUHEHHEM
muoxectB A u B:C=AUB

pumep. A ={1,2,3}, B=1{2,3,4}
C=AUB={,2,3,4}

[Ipumep:
1) (x+1)(x* —=4)=0{-2,—1,2} —~COBOKYIHOCTH PEIICHUI

2) (x=5)(x+3)>0 =

{x>5
x>-3 x>5
= { & (—00;-3) U (5;+0)

x<5 x<-3
x<-3




3aganus. CocTaBUTh MHOKECTBA:
1) A— HaTypanbHbIC qenUTeNn Yucia 12.

2) B\ 4, ecim A=1{-5,-4,-3} B=1{-5,-4,-3,-2}.
3) R\Q  Z\N

4) a)[L7IU[5:8] ) [1,71N[5;8]

6) [0;31U[57], [0;31M[557]

5) O6benriHEHNE U TTepeceyeHue KOpHEN ypaBHEHUI
X +9x—10=0yx"-3x+2=0

6) 3ammmmre pemrenne Hepasercrsa (X —1)(x—6) >0

7) A— HaTypanbHbIC JENUTENN Yrcia 18,
B— narypanbnsie nenurenu uncna 45. Haiitu A()B

8) Haittu ANB  ecim 4= {x: er,x|<5}B:{x: xeN,x—1|<7}
9) Haiitu AUB | eciu A={x: x* —6x+9<0} B={x: er,x|S1}

e MHOXXEeCTBO AHa3bIBAaeTCS SKBHUBAJICHTHBIM MHOXeCTBYB (A~ B), ecnu
MEXIy DJIEMEHTAMH MHOXECTB A W B MOXHO YCTaHOBUTH B3aWMHO OJTHO3HAYHOE
COOTBETCTBHE.

PaznmmnuaroT KoHeUHbIE M OECKOHEUHBIE MHOKECTBA.

e Uciio 371eMEHTOB MHOXECTBA A HA3bIBACTCS €r0 MOIIHOCTBHIO WIIM Kapau-
HaJIbHBIM YHCIIOM (|A|I/IJ'II/I cardA).

KoHeuHoe MHOKECTBO, COCTOSIIEE U3 71 IJICMEHTOB MMEETMOIIIHOCTh |A| =n.

Ecrm 4~ N, To MHOXKECTBO A CUETHOE.
Ecmm A~ R, T0 A —KOHTUHyaJIbHO€ MHOXXECTBO MJIM MHOYXECTBO MOIIHOCTH
KOHTHHYYM.

3amanus.M306pa3uts nuarpammsel Ditiepa-BeHHa 715 CIETYIONTUX MHOXKECTB:
a) (A N B) \C

6)(4UB)\C
B)(ANB)NC
r) (4\B)NC
m (A\B)UC
e) (4\B)\C
x) (ANB)UC

MHO0K€CTBO KOMILIEKCHBIX YHCEJI

Omnpenesienue. KovniekcHolm uuciom Ha3bIBAIOT BCAKYIO — YIOPSAOYEHHYIO Hapy
(x, y) NEeWCTBUTEIBHBIX YHUCEIL.



Ero o6o3navaror z=x+ yi, x,ye R, rne i =~+—1 wm i* =-1.
[pumep. Pemmts ypaBHeHHE X + 6 + 25 = 0 HAJl MHOKECTBOM KOMILIEKCHBIX YHCEI
Berurcium guckpumuHant: D =b° —4ac =36 -100 = —64.

Torna /D =/=64 =+/-1-64 =/-1-/64 =8i

Haitnem xopHU ypaBHEHUS:

. _btVD _—6%8i 2(-3+4i)
2 24 2 2

=3+ 4i.

3anuch z =X+ yiHa3bIBACTCS aneeOpauyeckol ¢Hopmou 3aluch KOMILUIEKCHOTO

yuca./[eficTBUTEeNbHBIE YHCiax U Y Ha3bIBAIOT COOTBETCTBEHHO OeliCMBUMENbHOU U
MHUMOU YAcmblo KOMIUIEKCHOTO YHCIIa z = X + Vi :

Rez=x mImz=y.
Cymmou JaBYyX KOMIUIEKCHBIX 4YHCEI 2z, =X, +)I W z,=X,+),i Ha3bIBaIOT
KOMILUIEKCHOE YUCNO Z = Z, + Z,, JCUCTBUTEIIbHAS 4aCTh KOTOPOIO paBHA X = X, + X,,
a MHHMas paBHa y =y, +,, T.C.
z=2+2, = (X + %)+ (¥ + »,)i
Pasnocmvio NByX KOMIUIEKCHBIX 4YHMCeNl z, =X, +)iI WU z,=X,+),I Ha3bIBalOT
KOMILUIEKCHOE YUCIO Z = Z, — Z,, JCUCTBUTEIIbHASA 4aCTh KOTOPOIO paBHA X =X, — X,

a MHHUMas paBHa y =y, — ),, T.€.

Z=z1— 1z, :(xl _‘x2)+(yl _yz)i

Ilpouseedenuem ABYX KOMIUIEKCHBIX YuCeNl z, =X, + Vi U z, =X, + y,I Ha3bIBaeTCA
KOMILJIEKCHOE YU CIIO
z2=22, = (XX, = ,1,) + (X0, + 5,00

Yucno z =x— yi Ha3bIBACTCA conpsxceHHbiM (KOMIUIEKCHO COMPSKEHHBIM) YHUCITY
z=x+ yi.OTMeTHM, 4TO z-Z = X" + y°.
Yacmuvim (omnowienuem) BYX KOMIUIEKCHBIX YMCEN z, =X, + Vi U z, =X, + V,i
mpu z,# 0 (T.e. x,#0, y,# 0) Ha3pIBAIOT KOMILJIEKCHOE YHCIIO
x50, n X — X j

- 2 2 2 2
Z, Xt Xy T 0

zZ =

Hpumep. Berancauts (2 —3i)* +2i"
(2-3i)° +2i°=2"=2-2-3i+(3i)> +2i" - i=4-12i + 9i* + 2(i*) -i =
=4-12i+9° +2(i°) -i=4-12i -9+ 2- (1) i=-5-12i - 2i=-5—-14i



7+ 3i

3i-1
7+3i  7+3i  (7+3i)(-1-3i) -7-21i-3i-9¢
3i-1 —143i (-1+3i)(-1-3i)) (=1 +3

[Tpumep. Berunciaurs

—7-24i+9 2-24i 1-12i 1 12

2

1+9 10 5 5 5

[Ipumep. 3anucarh YUCIO z = — B alireOpandeckoi popme.

1+1
UYucrno z B anredbpanueckoit hpopme umeet Buj z = x + yi . [IpeoOpazyem npoon,

YMHOKHB YUCJINUTCIIb U SBHAMCHATCIIb Ha YKCJI0, COIIPSIKCHHOC 3HAMCHATCIIIO!

242 2\2(1-1)  242(1-1)  242(1-i)

Co1+i (1+i)1-i) - 2
= —2(1-i)=—2 ++/2i
AnreOpaunyeckas popma: z =— 2 +~/2i 3nech Rez=x=—/2 u Imz:y:\/z.

3agaHusl.
1. Beraucmuts (4 +5i)° (5 — 4i) Otser: 115+ 236i
—5
2. Berauciaure L 20 +iP - 425 OrtBer:1
5+4i
3. Bpluncnuth — Otser:0,1-1,7i
3+1
2. JJIeMEHTBI MATEMATHYECKOH JJOTUKH

Jloruka Bo3HukiIa B KynapTrype [dpeBnen ['peuun. IlepBoe momenmee no Hac
COYMHEHHUE TI0 JIOTUKE - «AHamuTUKu» Apucrorens (384-322 rr. 1o H.3.). Dopmaib-
Has JIOTHKA MPOCYIECTBOBANIA O€3 CephEIHBIX U3MEHEHUI 0oJiee ABAIATH CTOJETUH.
BYJIb Jlxxopmx (1815-1864) - aHrmuiicKuil MaTeMaTUK, KOTOPBIM CUUTAETCS OCHOBO-
ITOJIOKHUKOM MAaTeMaTUYECKOU JIOTHKH.

MaremaTndeckass JIOTMKa SIBISETCS HAYKOM O 3aKOHAX MAaTeMaTHYECKOTO
MbInUIeHUA. [Ipeamerom MaTeMaTHdecKOM JIOTUKH SIBIISIIOTCS MATEMATUYECKUE TEO-
pUHU B LIEJIOM, KOTOPBIE M3Y4YarOTCS C IIOMOIIBI0 MATEMATUYECKUX A3BIKOB. 1Ipu aTOM
B IIEPBYIO OUYEpEIb MHTEPECYIOTCS BOIPOCAMHU HEIPOTUBOPEYMBOCTU MaTEMaTH4e-
CKMX TEOPUH, UX PA3BI3HOCTH U ITOJHOTHI.

MaremaTndeckas JIOTMKAa OTJIMYAETCS TEM, YTO IIOJIB3YETCs SI3bIKOM MaTeMa-
TUYECKHUX U JIOTUYECKUX CUMBOJIOB, UCXOAS U3 TOT'O, YTO B IPUHIUIIE OHU MOTYT CO-
BCEM 3aMEHUTH CJI0BA OOBIYHOIO A3bIKA U MPUHATHIE B OOBIYHBIX JKUBBIX SI3bIKAX CIIO-
coObl 00BEAMHEHHUS CIIOB B MpeiokeHns. OCOOEHHOCTH MaTeMaTUYECKOrO MBbIIILie-



HUSI OOBACHSIOTCS OCOOCHHOCTSIMU MaTeMaTHYECKUX aOCTpakIuii 1 MHOrooOpa3uem
UX B3auMOCBs3eil. OHM OTpa)xaroTCsl B JOTMUECKON CUCTEMATU3allU MaTEMATUKH, B
JI0KA3aTeNbCTBE MATEMATUYECKUX TEOPEM. B CBSA3U C 3TUM COBPEMEHHYIO MAaTEMAaTH-
YECKYIO JIOTHKY OMPEAENSIIOT KaK pa3/iell MaTEMATHKHU, MOCBSAIIEHHBIA U3YYEHUIO Ma-
TEMATUYECKUX JOKa3aTEIbCTB U BOMPOCOB OCHOBAHUI MAaTEMATHKHU.

B akcnomaTHuecKOM IMOCTPOCHUU MATEMATHUYECKOW TEOPUU IPEIABAPUTEIIHLHO
BBIOMPAETCSI HEKOTOpasi CUCTEMa HEOIPEAC/IIeMbIX MOHSATUN W OTHOIICHUS MEXIY
HUMHU. DTH TIOHITUS U OTHOIIICHUS Ha3bIBAIOTCS OCHOBHBIMH. Jlajee 0€3 JoKa3aTellb-
CTBa MPUHUMAIOTCSI OCHOBHBIEC IOJIOXKEHHSI PACCMATPUBAEMON TEOPUU - AKCHOMBI.
Bcé panmphelimee cogepkaHue TEOPUM BBIBOJUTCS JIOTUUECKU U3 aKCUOM. BriepBbie
aKCMOMAaTHUYECKOE TTOCTPOCHUE MAaTeMaTUYECKOU Teopuu ObUI0 mpeanpuHsaTo EBkiu-
JIOM B MOCTpOEHUU TeoMeTpur. M3noxkenue 3Toit Teopun B Hauanax He 0e3ymnpeyHo.
EBknup 31ech mblTaeTcsl JaTh OMPENEICHUE MCXOJHBIX MOHATHUH (TOYKH, TPSMOH,
IJIOCKOCTH). B 0Ka3aTenbCTBE TEOPEM HCTOIB3YIOTCS HUTE SIBHO HE CHOPMYITHPO-
BaHHBIC MOJIOKEHUS, KOTOPbIE CUNTAIOTCSI OUEBUIHBIMU. TakuMm oOpa3oM, B 3TOM I10-
CTPOEHUU OTCYTCTBYET HEOOXOJMMasi JIOTHUECKasi CTPOTOCTh, XOTSI UCTUHHOCTD BCEX
MIOJIOKEHUM TEOPUU HE BBI3BIBAET COMHEHUM.

OTMeTHM, YTO TaKOW MOJXO0J K aKCHOMATHYECKOMY MOCTPOEHUIO TEOPHH OC-
TaBasCsa eAUHCTBEHHBIM 10 XIX Beka. boibinyro posb B I3MEHEHHHU TAKOIO MTOAX01a
ceirpasii padotsl H. U. Jlo6aueBckoro (1792-1856). JlobaueBckuii BiepBbie B SBHOM
BHJIC€ BbICKa3aJl yOEXKJICHHUS B HEBO3MOXKHOCTH JOKa3aTEIhCTBA MSTOrO IMOCTyjaTa
EBknuaa u mogkpenut 3To yoexaeHue co3ganueM HoBoil reomeTpuu. [1o3xe Hemel-
kuii matematuk . Kneitn (1849-1925) nokaszan HENpOTUBOPEUHUBOCTH F'€OMETPHUH
Jlo6aueBckoro, uem akTUUeCKU ObLTa JI0Ka3aHa M HEBO3MOXKHOCTh JI0KA3aTeJIbCTBA
naroro nocrynara EBkinuna. Tak Bo3HUKIM U ObLIu pemieHsl B paborax H. U. JloOa-
yeBckoro u @. KieitHa BniepBbie B HICTOPUM MAaTEMATUKU MPOOIEMbI HEBO3MOXHOCTHU
JI0KA3aTeNbCTBA U HEMPOTUBOPEYUBOCTH B aKCMOMAaTUYECKOU Teopuu. Henporusope-
YUBOCTh AKCMOMATHYECKOW TEOPHH SBISETCS OJHUM M3 OCHOBHBIX TpEOOBaHU,
MPEABSABISIEMBIX K CUCTEME aKCMOM AaHHOW Teopuu. OHa O3HAYaeT, 4YTO U3 JaHHOU
CUCTEMbl aKCUOM HEJIb3sl JIOTMYECKUM MYTEM BBIBECTH JBa MPOTUBOPEUYUBBIX APYT
IPYTy YTBEPKICHUSI.

Jloka3aTenbCTBO HENMPOTHUBOPEYMBOCTH AKCHUOMATUYECKUX TEOPUM MOMKHO
OCYIIECTBUTh pa3auyHbIMM MeTojamu. OnuuM u3 Hux sBisiercs METOJl MOJIE-
JINPOBAHUS wimn UHTEPIIPETALIMI. 3nech B KauecTBe OCHOBHBIX MOHSTHIl U
OTHOIIICHUI BBIOMPAIOTCSA 3JIEMEHTHl HEKOTOPOTO MHOXECTBA U OTHOIICHUS MEXKIY
HUMH, a 3aTEM MPOBEPSECTCS, OYAYT JIU BBITOJHITHCS 1JI BEIOPAHHBIX MOHSITHH U OT-
HOILIEHUM aKCHUOMBI JAHHOM TEOPUH, TO €CTh CTPOUTCS MOJEINb I JTAHHOW TEOPHH.
Tak, aHanuTHYECKass TeOMETpUs SIBIsETCS apuMETHYECKOM HHTEpHpeTaluel reo-
MeTpuu EBkimaa. SIcHO, 4TO METOA MOJIEIMPOBAHUS CBOJUT BOIPOC O HEMPOTUBOPE-
YUBOCTH OJIHOM TEOpUU K TPoOeMe HEMPOTHBOPEUYMBOCTH NIPYroit teopuu. boib-
IIMHCTBO MHTEPIIPETAIUH [T MaTEMAaTUYECKUX TEOpHUi (U, B YACTHOCTH, JJIs apud-
METHKH) CTpoUTCs Ha Oa3e Teopun MHOXecTB. OnmHako B KoHie XIX Beka B Teopuu
MHOKECTB ObUIM OOHApY>KEHBI MPOTHUBOpPEUHUs (MapagOKChl TEOPUU MHOXKECTB). Sp-
KUM IIPUMEPOM TaKOTo mapajaokca sipisieTcst napajgokce b. Paccena.



[Ipumep. HazoBEM MHOKECTBO HOPMAJIBHBIM, €CJIM OHO HE COACPIKUT ceOsl B
KayeCTBE CBOETO 3JIEMEHTA U HEHOPMAJIbHBIM B IIPOTUBHOM CIIy4ae.
Hampumep, MHOKECTBO BCEX KHUT - HOPMAJIbHOE MHOYKECTBO, @ MHOXECTBO

BCEX MBICIMMBIX BEIIEH - HEHOpMaJibHOE MHOXkECTBO. Ilycth L - MHOXECTBO
BCEX HOpMaJIbHBIX MHOkECTB. K kakoMy kjaccy oTHocutcs MHOkecTBO L? Ecnu L -
HOPMAJILHOE MHOXECTBO, TO LelL, T.C. COJIEPKHUTCS B KJIac-

C€ HOPMaJIbHBIX MHOKECTB, HO TOT/Ia OHO COJIEPKUT ce€0s B KAa4eCTBE CBOETO 3Jie-
MEHTA, U II03TOMY HEHOpMaJIbHO. Eciu L - HeHopMaibHOe MHOKECTBO, TO L¢ L, T.c.
HE COAEPKUTCS CPer HOPMAJIbHBIX MHOXECTB, HO Torna L He comepkut ceds B Ka-
YeCTBE CBOEr0 JJIEMEHTa, U TMOTOMY OHO HOpMaibHO. Takum 00pa3om, TOHS-
THE HOPMAJIbHOTO MHOKECTBA MPUBOJUT K MTPOTUBOPEUHIO.

[TonbITKM yCTpaHUTh TPOTUBOPEUHS B TEOPUU MHOXKECTB MPUBEIIU K HE0OXO-
JMMOCTH TTOCTPOUTHh AKCHOMAaTUYECKYI0 TEOPHUI0 MHOXKECTB. [locnenyromue Buion3-
MEHEHHSI U YCOBEPLICHCTBOBAHUS 3TOM TEOPUU IPUBEIHU K CO3IAHUIO COBPEMEHHOMU
TEOpUU MHOKeCTB. OTHAKO CPE/ICTBA 3TOM aKCHOMAaTUYECKOW TEOPHUH HE MO3BOJIAIOT
JI0Ka3aTh €€ HEMPOTUBOPEUYUBOCTh. J[pyrue MeToapl 000CHOBaHMSI MATEMATUKK ObLTH
paszButhl [{. TMJIBBEPTOM (1862-1943) u ero mkomnoil. OHU OCHOBBIBAIOTCS HA MO-
CTPOCHUU MATEMATUUYECKUX TEOPHUI KaK CUHTAKCUYECKUX TEOPHUid, B KOTOPBIX BCE aK-
CHUOMBI 3aMHCHIBAIOTCS (OpMyIaMH B HEKOTOPOM alipaBUTE U TOUHO YKa3bIBAIOTCS
MpaBujia BbIBOIA OJHUX (GOPMYI U3 IPYTUX, T.€. B TEOPUIO KaK COCTABHAS 4aCTh BXO-
AT MaTEMaTHYeCKas JIOTUKa.

Takum oOpa3oM, MaTeMaTH4ecKas TEOpHs, HENPOTUBOPEUHUBOCTH KOTOPOM
TpeboBaJoCh J0Ka3aTh, CTaja MPEAMETOM JPYyrod MaTeMaTU4eCKOW TEOpHUH, KOTO-
pyto TI'mnbepr wasan METAMATEMATUKOWM, umu TEOPUEN JIOKAB3A-
TEJIBCTB. B cBsA3u C 3TUM BO3HHKAET 3a/1a4a MOCTPOCHHS CHUHTAKCUYECKOH, T.€.
(dhopManu30BaHHON aKCMOMATHYECKOW TEOPUU CaMOW MaTeMaTUYeCKOU JIOTUKH. BhI-
Oupas Mo-pazHOMY CHCTEMbl aKCHOM U TIpaBUjia BbIBOJA OJAHUX (DOPMYI U3 JIPYTHUX,
MOJIY4YaloT Pa3IN4Hble CHHTAKCHYECKUE Jorudeckue teopur. Kaxayro u3 HUX Ha3bl-
BatoT JIOTUHECKUM NCUYUCJIEHMEM.

OcHOBHas Uesl MATEMAaTHYECKOU JIOTUKU - (popMau3anusi 3HAaHUN U PacCyx-
nenuit. I3BecTHO, uTO Hanbosiee Jerko GopMain3yeMble 3HaHUS - MaTeMaTHYECKUE.
Takum 006pa3om, MaTemMaTrueckas JIOTHKa, IO CYIIECTBY, - HAyKa O MaTeMaTHKe, UK
MeTtamaTeMatrka. LleHTpalbHbIM MOHATUEM MAaTEMaTUUYECKOW JIOTUKH SIBIISIETCS — Ma-
TeMaTUYECKOe JT0Ka3aTenbCcTBO". JleMCTBUTENbHO,  JA0Ka3aTebHbIe" (MHAYEe TOBOPS,
JEYKTUBHBIE) PACCYXIEHUS - €IWHCTBEHHBIM BHJI MPU3HABAEMBIX B MaTEMAaTHUKE
paccyxkaeHui. PaccyxaeHns B MaTeMaTHUYE€CKOM JIOTUKE M3Y4YalOTCA C TOYKHU 3PEHHUS
(dhopMBbI, a HE CMBICIA.

[To cyiiecTBy, paccyXAECHUSI MOJICIUPYIOTCS YUCTO = MEXAHUYECKUM' MpOILieC-
coM TepenuchiBaHus Tekcta (popmyin). Takoil mpoiiecc Ha3bIBAIOT BHIBOAOM.I 0BOPST
enle, 4TO MaTreMaTH4ecKasl JIOTUKAa OMEPUPYET TOJIbKO CUHTAKCUYECKUMHU TMOHSATHS-
MU.OTHAKO OOBIYHO BCE JK€ BaXXKHO, KAK COOTHOCSITCS PACCYXKJEHUS C JEHCTBUTEIb-
HOCTBIO (MJIM HAIIMMU TipeqicTaBieHus MK ). [loaTomy, Halo BCE )K€ UMETh B BUY He-
KOTOPBIN cMbIch popmyl U BeiBOJA. [Ipu 3TOM HCTIONB3YIOT TEPMUH CEMaHTUKA (CH-
HOHUM CJIOBA = CMBICI") U YETKO PA3AEISAIOT CHHTAKCUC U ceMaHTuKy. Koraa xe nen-
CTBUTEIHLHO UHTEPECYIOTCS TOJIBKO CHHTAKCHCOM, YaCTO MCIOJIB3YIOT TEPMUH  (Dop-
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MalibHas cuctema"'. Mbl OyleM HCMOJb30BaTh CHHOHHUM JTOT0 TEpMHHA -

“ucumncinenne"  (MCMONB3YIOTCS  emé€ TEepMUHBI  (QopManbHas Teopusa' U

““akcroMatuka'). O0BEKTOM (POPMATBEHBIX CUCTEM SIBJSIOTCS CTPOKHM TEKCTa (Mociie-

JIOBATEIbHOCTH CUMBOJIOB), C TIOMOIIIbIO KOTOPBIX 3aMMUCHIBAIOTCS (hOPMYJIBI.
dopmalibHasi cUCTEMA OTpEJIeNICHa, €CIIU:

- 3agan andaBuT (MHOKECTBO CUMBOJIOB, UCTIOIB3YEMBIX JIJISI TOCTPOCHHUS
dbopmym).

- OnpeneneHo, Kakue UMEHHO CTPOKU CUUTaTh (GopMynamMu (OCTaabHbIE CTPO-
KM CUMTAIOTCS IPOCTO OECCMBICIIEHHBIMH ).

- Beigeneno MHokecTBO (hOpMyJl, Ha3bIBAEMBIX aKCHOMaMU. JTO - CTAPTOBBIC
TOYKH B BBIBOJIAX.

- 3aJ1aHO MHOYKECTBO MPABUJI BBIBO/IA, KOTOPHIE MTO3BOJIIOT U3 HEKOTOPOU
(bopmyIbl (MM MHOKECTBA (POPMYIT) MTOTyHYaTh HOBYIO (POPMYITY.

OTpunanmne JOTMYECKOTO BBICKA3bIBAHUS - JOTUYECKOE BBICKA3bIBAHUE, MIPU-
HUMaloIlee 3HauYeHre "MCTUHHO", €CIM MCXOIHOE BBICKA3bIBaHHUE JIOKHO, U HA000-
pOT. DTO crienHalibHAs Joruyeckas onepanusa. B 3aBUCHMOCTH OT MECTOIMOJIOXKEHUS
pa3IMYaloT BHEIIHEE U BHYTPEHHEE OTPUIIAHHE, CBOMCTBA U POJU KOTOPBIX CYIIECT-
BEHHO Pa3IN4arOTCs.

Buemnee otpunianue (Ipomo3UIIMOHATIBEHOE) CITYKUT 711 00pa30BaHUs CIIOXK-
HOTO BBICKa3bIBaHUS M3 JAPYroro (He o0s3aTelIbHO MPOCTOT0) BhICKa3biBaHUs. B Hem
YTBEPIKIAETCSI OTCYTCTBUE MOJIOKEHUS JI€J1, ONUCHIBAEMOTO B OTPUIIAEMOM BBICKA3bI-
BaHUU. TpaJUIIMOHHO OTPUIIATEILHOE BHICKA3bIBAHUE CUUTAETCS UCTUHHBIM, €CIIU, U
TOJIBKO €CJId, OTPUIIAEMOE BbhICKa3bIBaHUE JI0KHO. B €CTeCTBEHHOM SI3BIKE OTPUIIAHUE
O0OBIYHO BBIpAXaeTcsi 00OPOTOM «HEBEPHO, YTOY», 32 KOTOPBIM CIEAYEeT OTPUIIaEMOE
BbICKa3bIBaHUE.

B s3bikax dhopmanbHBIX TEOPUI OTPHUIIAHKE HA3bIBAETCS 0c00asi yHapHas Mpo-
MO3UIIMOHAIbHAS CBA3KA, UCIOJIb3yeMasi i 00pa3oBaHMs U3 OJHON (OpMYIIBI ApPY-
roii, 6osiee ciaoxkHOM. J{ns1 0003HAUEHUI OTpUIIAHKE OOBIYHO MCIOJIB3YIOTCS CUMBO-
761 «\OTPUIIAHKEY, «-» WIH «- 1». B Kilaccnueckoi Joruke BricKa3biBaHuil hopmyna -
A WCTHHHA TOTJIa M TOJLKO TOT/Aa, Korna popMyra A JoxHa.

OpHako B HEKJIACCHMYECKOW JIOTUKE OTPHUIIAaHHUE MOXKET He 00y1alaTb BCEMH
CBOMCTBAMU KJIACCUUYECKOr0 OTPHUIAHUs. B 3TOW CBSA3M BO3ZHHMKAET BIIOJHE 3aKOHO-
MEpPHBI BOIPOC 0 MUHUMAaJILHOM HAa0OpE CBOWCTB, KOTOPOMY JIOJKHA YIOBIIETBO-
PATh HEKOTOpas yHapHas orepariusi, 4ToObl €€ MOKHO ObLIO CUMTATh OTPUIIAHHUEM, A
TaKkKe O MPUHIUNAX KJIacCU(PUKAIUU Pa3IUYHBIX OTPHUIAHUAX B HEKJIACCMYECKUX
(hopMabHBIX TEOPUSIX.

DakTHUYECKU YKAa3aHHOE BBIIIE TPAAUIIMOHHOE TOHUMAHKUE BHEIIHETO (TpOoIo-
3UIMOHATILHOTO) OTPUIIAHUS MOKET OBITh BBIPAKEHO YEpe3 CHUCTEMY CIICIYIOIINX
tpeboBanuii: (I) Eciu A - uctuaHo (J105kHO), TO He-A - j0xkHO (uctuHHO); (II) Ecnu
He-A - HCTUHHO (JI0KHO), TO A - 10HO (MCTUHHO). OTpUIIaHUE, YIOBIETBOPSIOIIEE
ycioButo (1), IpuHATO Ha3bIBATh MUHUMAIbHBIM OTPHUIIAHUEM. .

BHyTpeHnHee oTpullaHiEe BXOJHUT B COCTAB MPOCTOrO BhICKa3biBaHUA. Paznuya-
IOT OTPULIAHUE B COCTABE CBS3KU (OTpHUIATEIbHAS CBSA3KA) U TEPMUHHOE OTPULIAHHE.

OTpunianre B COCTaBE CBSI3KH BBIPAYKAETCS] C MIOMOIIBIO YACTUIIBI «HE», CTOS-
e nepes Ti1aroJioM-CBsI3KOM (€CIIM OH UMEETCSI) WM MEPE]] CMBICIIOBBIM TJIar0JIOM.
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OHO CHYXHUT IS BBIPOKEHUS CYXJACHUH 00 OTCYTCTBUM KaKMX-TO OTHOIICHHI
(«Ban nHe 3Haet Ilerpay), unu ans oOpa3oBaHUs OTPUIIATEIHLHON MPETUITUPYIOIICH
CBSI3KH B COCTaBE KaTErOPUUYECKUX aTpUOYTUBHBIX CyxaeHUI. TepMUHHOE OTpUllaHNe
UCIIONIB3YETCsl JIJII 00pa30BaHUsl HETaTHBHBIX TePMUHOB. OHO BBIpa)KaeTcs depes
MIPUCTABKY «HE» WU OJm3Kue eit o cMbiciy («Bce Hecnenbie s10710KH - 3eJICHBIEY ).

KoHBbIOHKIUA [BYX JIOTUYECKHX BBICKA3bIBAHUU - JIOTMYECKOE BBICKA3bIBa-
HUE, UCTUHHOE TOJIbKO TOI/Ja, KOrJa OHHU OJHOBPEMEHHO WCTHUHHBI (OT JIaT.
conjunctio - COr3, CBSI3b), B IIMPOKOM CMBICIIE - CJI0)KHOE€ BBICKa3bIBaHHE, 00pa30-
BaHHOE C MTOMOIIIBIO COI03a «M». B MpuHIIMIIE MOKHO TOBOPUTHh O KOHBIOHKIIMK Oec-
KOHEYHOT0 Yhciia BHICKA3bIBaHUM (HampuMep, 0 KOHbIOHKIIMN BCEX UCTUHHBIX MPE]I-
JIO’)KEHU MaTeMaTHKW). B JOrMKe KOHBIOHKIMEH Ha3bIBAIOT JIOTMYECKYIO CBS3KY
(omepanuio, QPyHKIUIO; 0003HAYAIOT: &,); OOpa30BaHHOE C €€ MOMOILBIO CIOXKHOE
BBICKA3bIBAaHUE UCTUHHO TOJILKO MPH YCIOBUU OJMHAKOBOM MCTMHHOCTH €TI0 COCTaB-
JAIKX. B Ki1accuueckon JOTUKe BhICKA3bIBAHUN KOHBIOHKIMS BMECTE C OTPULIAHU-
€M COCTaBIIIOT (PYHKIIMOHAIBHO-TIOJIHYIO CHUCTEMY MPOMO3UIIMOHAIBHBIX CBS30K.
DTO O3HAyYaeT, YTO Yepe3 HUX MOXKHO OMPEIEIUTh JIOO0YI0 JIPYTyH0 MPOMO3UIHO-
HaJIbHYIO CBA3KY. OJTHUM U3 CBOMCTB KOHBIOHKIUU SIBJISIETCS KOMMYTaTUBHOCTS (T. €.
skBUBAJICHTHOCTh A& B u B & A). OnnHako, nHOT1a, TOBOPAT O HEKOMMYTATHBHOM,
T. €. YIOPSIAOUYEHHOW KOHBIOHKINH (IPUMEPOM BBICKA3bIBAHUS C TAKON KOHBIOHKIIUU
MOXET CITYKHUTh: «IMIIIUK CBUCTHYJI, U JIOIIAAN TTOCKAKAIN).

JAM3bIOHKIMSA IBYX JIOTUYECKUX BBICKA3bIBAHUMN - JIOTUYECKOE BHICKA3bIBAaHUE,
HMCTUHHOE TOJIBKO TOTJIa, KOTJIa XOTs Obl OJHO M3 HUX MCTUHHO(OT jaT. disjunctio -
pazoOieHue, 000co0JIeHHE), B IIUPOKOM CMBICIIE - CJIOKHOE BhICKa3bIBaHUE, 00pa3o-
BaHHOE M3 JIBYX WIH 00Jee MPeaIoKEHHUI C TOMOILBIO COI03a «HJINY», BEIPAKAIOIIETO
aJbTEPHATUBHOCTH, WM BbIOOP.B CHMBOJIMYECKON JOTUKE TU3BIOHKIIMEH HA3bIBAIOT
JIOTUYECKYIO CBS3KY (omepaiuio, (GyHKIMI0), 00pa3yrollyo U3 npeioxenniit A u B
CJIO)KHOE BBICKa3bIBaHUE, 0003HauUaeMoe 0ObIYHO Kak A V B, koTopoe sBisieTcst uc-
TUHHBIM MPHU UCTUHHOCTHU IO KpailHE# Mepe OJHOTO U3 JABYX AU3BIOHKTHUBHBIX 4JIE-
HOB.

MMnimkanus IByX JIOTHYECKUX BBICKa3bIBaHUN A M B - mormuyeckoe BbICKa-
3pIBaHUE, JIOKHOE TOJIbKO Torjda, korjaa B joxkHo, a A uctunHO (OT nat. implicatio -
CIUIETeHHE, OT 1Implico - TECHO CBSI3bIBAIO) - JIOTUYECKAsA CBSI3KA, COOTBETCTBYIOIIAS
rpaMMaTUYECKON KOHCTPYKIUU «ECHH.., TO...», C TOMOIIbI0 KOTOPOl M3 JIBYX IPO-
CTBhIX BBICKa3bIBaHUN 00paszyeTcsl CIOXKHOE BbICKAa3bIBaHHE. B MMIIJIMKATUBHOM BBI-
CKa3bIBAHMM PA3IMYaIOT aHTEICJACHT (OCHOBAHME) - BBICKA3bIBaAHUE, UAYIIEE IMOCTE
CJIOBA «ECIN», 1 KOHCEKBEHT (CJIE/ICTBHE) - BbICKa3bIBAHUE, UYILIEE 32 CIOBOM «TO.
NmMmirkaTuBHOE BBICKA3bIBAHUE MPEJICTABISIET B SI3bIKE JIOTUKH YCIOBHOE BBICKA3bI-
BaHHe 00BIYHOIO si3bIKa. [lociennee urpaer ocoOyIo posib, Kak B OBCEIHEBHBIX, TaK
1 B HAyYHBIX PACCYKICHUSAX, OCHOBHOM ero (yHKIUEH sBIseTcs 000CHOBAHHUE OJTHO-
ro IMMyTEM CCBhUIKM Ha HEYTO JIPYTOE.

BripakaeMyt0 yCIIOBHBIM BBICKAa3bIBAHHUEM CBSI3b OOOCHOBBIBAIOIIETO U 000C-
HOBBIBAEMOTO TPYJHO OXapaKTepU30BaTh B OOIIEM BHUJE, U TOJIBKO WHOTIA IPUPOIA
€€ OTHOCUTEJIBHO SICHA.

OTta CBs3b MOXET ObITh, B YACTHOCTH, CBSI3bIO JIOTMUECKOTO CJIEIOBaHMUS,
HMMEIOIIENH MECTO MEXK]y MOCHUIKAMU U 3aKIIOYEHHUEM MPABWIHBHOTO YMO3aKIIOUECHUS
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(«Ecnu Bce KMBbIE MHOTOKJIETOUHBIE CYIIECTBA CMEPTHBI U MeAy3a SIBJIACTCS TaKUM
CYIIIECTBOM, TO OHAa cMepTHa»). CBSI3b MOXKET MPEJICTABIATh COOOM 3aKOH MPUPOIBI
(«Ecnu Teno moABEpPTHYTh TPEHUIO, OHO HAYHET HArpeBaThCs») WA MPUYUHHYIO
cBs13b («Ecnm JlyHa B HOBOJlyHHE HAXOAWTCS B y3Jie CBOEH OpOUTHI, HACTYMAET COJ-
HEYHOE 3aTMEHUE»). PaccmaTpuBaemasi CBA3b MOXET UMETh TAKKE XapaKTEp COLHU-
albHOM 3aKOHOMEPHOCTH, MpaBuja, Tpaaguuuu U T.1. («Eciam MeHsercs 3KOHOMUKA,
MEHSETCS U MOJUTHKaY, «Eciu obernianue 1aHo, OHO JOHKHO OBITh BBHITIOJTHEHOY ).

CBs3b, BeIpakacMasi YCIOBHBIM BBICKAa3bIBAHUEM, MPEAINOIAracT, YTO KOHCEK-
BEHT C OIpeeICHHON HEOOX0IUMOCTBIO «BBITEKAET» U3 aHTEICACHTA U UTO €CTh He-
KOTOPBIM OOIIUH 3aKOH, CyMEB CPOPMYIUPOBATH KOTOPBIM, MBI MOXEM JIOTHUECKHU
BBIBECTH KOHCEKBEHT M3 aHTeleaeHTa. Hampumep, ycioBHOe BbicKasbiBaHue «Ecin
BUCMYT- METaJI, TO OH IIJIACTUYEH» TIperoiaraeT oonmi 3akoH «Bce meTrasisl mia-
CTUYHBD), JETAIONIMNA KOHCEKBEHT JAHHOTO BBICKA3BbIBAHUS JIOTUUYECKUM CIIEICTBUEM
€ro aHTEeLEeICHTA.

N B 0OBIUHOM sI3BIKE, M B SI3BIKE HAYKH YCIOBHOE BBICKA3bIBAaHUE, KPOME
GbyHKIIMM 000CHOBAaHUS, MOKET BBITIOIHATH TAKXKeE IENbINH pan Apyrux 3amad. OHO
MOXKET (POpMYyJIHUPOBaATh YCIOBHE, HE CBS3aHHOE C K.-JI. MOJAPa3yMEBAeMbIM OOIIUM
3akoHOM uiu mpaswioM («Eciu 3axouy, paspexy CBOHM Iutaimr»), GUKCUPOBATH Ka-
KYIO-TO TOCJeI0BaTenbHOCTh («Eciu mpornuioe 1eto ObUI0 CyXHM, TO B 3TOM TOIY
OHO JIOXKJIMBOE»), BBIpaXKaTh B CBOeoOpa3Hoii ¢opme HeBepue («Eciu Bl pemmre
3a/1a4dy, s I0KaxXy BelMKyto Teopemy depmay), npotuBonocrasieHue («Eciu B oro-
pOJie pacTeT KalycTa, TO B Caay pacTeT si0JIOHs») U T.I. MHOTOYUCIEHHOCTh U pa3-
HOPOJIHOCTh (DYHKITUH YCITIOBHOT'O BBICKA3bIBAHUS CYIIECTBEHHO 3aTPY/IHSET €ro aHa-
3.

B norudeckux cucremax abCTparupyroTcss OT 0COOEHHOCTEH OOBIYHOTO YIOT-
pebiieHusT YCIOBHOIO BBICKA3bIBAHUSI, UTO BEJAET K Pa3IMUHBbIM UMIUIMKausaM. Hau-
OoJiee M3BECTHBI U3 HUX MMILIUKAIUS MaTepUasibHAasi, CTpOTas UMIUIMKAIUA U pee-
BaHTHAas (yMECTHasl) UMIUIUKALIUS.

Mamepuanvnas umniukayus - OHA U3 OCHOBHBIX CBSI30K KJIACCHUYECKOU JIOTH-
ku. Onpezensercs oHa TaKuM 0o0pa3oM: UMILIUKAIMS JIO)KHA TOJIBKO B Clydae HC-
TUHHOCTH aHTELEJECHTAa W JIO)KHOCTU KOHCEKBEHTA M UCTUHHA BO BCEX OCTAJBHBIX
ciaydasx. YcioBHOe BbicKasbiBaHue «Ecnmu A, To By mpeamnonaraer HEKOTOpYHO pe-
aJbHYIO CBSI3b MEXK]Iy TEM, O YEM rOBOpPUTCSA B A U B; BbIpaxkeHue «A mMaTepuaibHO
UMIUTMIHAPYET B» Tako#l CBSI3M HE MPEINOJaraer.

Cmpoeas umniuxkayus ONPEACISIETCS Yepe3 MOJAIBHOE MOHATHE (JTOTHUYECKOM )
HEBO3MOXHOCTH: «A cTporo ummummiupyer B» o3Hauaer «HeBo3aMoxkHO, 4TOOBI A
OBLJIO HCTHUHHO, a B j103kHOY.

B peneBaHTHOM JIOTMKE MMIUIMKALNS MOHUMAETCS KaK YCIOBHBIA COIO3 B €r0
0OBIYHOM CMBICJIE.

B ciyuae penieBaHTHON MUMIUIMKALIMS HEJb3Sl CKa3aTh, YTO UCTUHHOE BBICKA3bI-
BaHHE MOXET ObITh OOOCHOBAHO MYTEM CCHUIKM Ha JII000€ BBICKA3BIBAHUE U YTO C
MTOMOIIIBIO JIO)KHOTO BBICKA3bIBAaHUSI MOKHO OOOCHOBATh KaKOE YTOJHO BBICKA3bIBa-
HUE.

IKBHUBAJEHTHOCTD JIBYX JIOTHYECKUX BBICKA3bIBAHUM - JIOTUYECKOE BHICKA3bI-
BaHUE, UCTUHHOE TOJIBKO TOT/la, KOrJa OHU OJJTHOBPEMEHHO MCTUHHBI WM JIOKHBI (OT
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Mo3JIHeNaT. equivalens - paBHOIIEHHBIN) - POJOBOE HAMMEHOBAHUE BCEBO3MOXKHBIX
OTHOIIECHUH THUIA PaBEHCTBA, T.€. PEICKCUBHBIX , CAMMETPUYHBIX U TPAH3UTUBHBIX
OMHaApHBIX OTHOIICHUMN. [IprMephI: SKBUIOJIEHTHOCTH (COBNAJCHHUE 1O CMBICITY, 3HA-
YEHUIO, COJICPKAHUIO, BBIPA3UTEIbHBIM U (WJIM) I€IYKTUBHBIM BO3MOXXHOCTSIM MEXK-
Ny TIOHATUSMH, KOHIICTIIUSMHU, HAYYHBIMU TEOPUSIMH WA (DOPMATU3YIONIUMU UX
(dhopMaIbHBIMU CHCTEMaMHK) KOHTPYEHTHOCTh WM MOJI001ue reomMeTpusi, Puryp; mu3o-
MOP(U3M; PAaBHOMOIIIHOCTh MHOKECTB U JIPYTH€ IKBUBAJICHTHOCTh KaKMX-THOO0 00b-
€KTOB O3HauyaeT MX PABEHCTBO (TOXJAECTBO) B KAKOM-JIUOO OTHOIICHUHU(HAIIPUMED,
M30MOpP(HBIE MHOKECTBA HEPA3IMUYMMBI 110 CBOEH "CTpyKType", ecnu nmoa "CTpyKTy-
poi'" MOHMMATH COBOKYITHOCTBH TE€X UX CBOMCTB, OTHOCUTEIBHO KOTOPBIX 3T MHOXE-
cTtBa u3oMop(dHbI). Besikoe OTHOIIEHHE SKBUBAJIECHTHOCTH MOPOXKAAET pa3OneHUE
MHO’KECTBa, Ha KOTOPOM OHO OIPEEJICHO, Ha MOMAPHO HE MepeceKaromirecs "Kiacchl
SKBUBAJICHTHOCTH " B OJIMH KJIACC OTHOCST MPHU ATOM DKBUBAJICHTHBIC JIPYT JIPYTy
AJIEMEHTHI JAHHOTO MHOKECTBA.

PaccMoTpeHme Ki1accoB KBUBAJIGHTHOCTH B Kau€CTBE HOBBIX OOBEKTOB TPEI-
CTaBJIsieT cOOOM OJIMH U3 OCHOBHBIX CIIOCOOOB MOPOKIEHUS (BBEICHMSI) a0CTPaKTHBIX
MOHSATUN B JIOTMKO-MaTEMaTHYECKUX (M BOOOIIE €CTECTBEHHO-HAYYHBIX) TEOPHUSX.
Tak, cunTas SKBUBaJICHTHBIMHU JpoOHu a/b u ¢/d ¢ 1eabIMU YUCIUTEIIIMU U 3HaMCHa-
TesIMU, eclii ad=bc, BBOJSAT B paCCMOTPEHHUE pallMOHAIBHBIC YHCIIA KaK KJIACChl K-
BUBAJICHTHBIX JpPOOEH; CUMTasi SKBUBAJICHTHBIMA MHOXECTBA, MEXIY KOTOPBIMH
MOYXHO YCTAaHOBUTH B3aUMHO-OJHO3HAYHOE COOTBETCTBHUE, BBOJST MOHSATHE MOIIHO-
CTU (KapAWHAJIBLHOI'O YHMCJa) MHOXKECTBA (KaK KJIAaCC SKBUBAJICHTHBIX MEXIY COO00i
MHOKECTB); CUMTasl SKBUBAJICHTHBIMHU JIBa KyCKa BEIIECTBA, BCTYMAIOIINE B PaBHBIX
YCJIOBHUSX B OJJMHAKOBBIE XMMUYECKUX PEAKIIUU, IPUXOAAT K a0CTPAKTHOMY IMOHSITHIO
XUMHUYECKOTO COCTaBa U T.II.

TepmuH " SKBUBaJEHTHOCTB' YNMOTPEOJAIOT YACTO HE KaK POJIOBOM, a KaK CH-
HOHUM HEKOTOPBIX W3 €r0 YaCTHBIX 3HA4YCHWH (''SKBUBAJIEHTHOCTh TEOPUH' BMECTO
"SKBUBAJICHTHOCTB'", " SKBUBAJICHTHOCTh MHOXKECTB'" BMECTO '"paBHOMOIIHOCTBH'", "
SKBUBAJICHTHOCTH CJIOB" B aOCTpaKTHOM anredpe BMECTO "TOXKASCTBO" | T.I1.).

MaremaTuyeckasi JIOTMKa SIBISIETCS HAYKOM O 3aKOHAX MAaTeMaTUYECKOTo
MblnuieHus. [IpuMeHeHne MaTeMaTUKU K JIOTMKE MO3BOJWIIO IMPEICTABUTH JIOTHYE-
CKHE€ TECOpUU B HOBOU y/OOHON (hopMe M MPUMEHUTH BBIYUCIUTENBHBIN amnmapar K
pPELICHUIO 3a7a4, MaJOJOCTYIHBIX YEJIOBEYECKOMY MBIIIJIEHUIO, U 3TO, KOHEYHO,
pacmupuio obyacTh Joruueckux ucciaenoBanuii. Cdepa npuMeHeHUs MaTeMaTuye-
CKOU JIOTMKUA OYeHb Imupoka. C KaxIbIM TOJ0M pPacTeT TIIyOOKOe MPOHUKHOBEHHUE
uJeld U METOJIOB MaTeMaTUUYECKOU JIOTUKU B UHGOPMATHKY, BEIYUCIUTEIBHYIO MaTe-
MAaTHKY, JIUHTBUCTUKY, pritocoduro. MOIHBIM UMITYJILCOM JJI PA3BUTUSI U PACIIIU-
peHust 00JIacTH MPUMEHEHUSI MaTEMAaTUYECKOM JIOTUKU CTaJIO MOSIBJICHUE DJIEKTPOH-
HO-BBIYMCIUTENBHBIX MalinH. OKa3ajaoch, YTO B paMKaxX MaTEMaTUYECKON JIOTUKHU
yK€ €CTh FTOTOBBIN anmnapatr JJisl MPOSKTUPOBAHUS BBIYUCIUTEIBHON TEXHUKU. MeTo-
Il U TIOHSITHSI MATEMATHUYECKOMN JIOTUKU SIBIISIETCS OCHOBOM, SIPOM WHTEIUIEKTYallb-
HbIX WH(GOPMAIMOHHBIX cucTeM. CpelcTBa MaTreMaTHUeCKOU JIOTUKHA cTainu A dek-
TUBHBIM Pab0YMM HHCTPYMEHTOM I CIEHNUATUCTOB MHOTHUX OTpaciell HayKu H
TEXHUKUA. MaTreMaTnuecKkyro JIOTUKY HEOOXOJIMMO 3HATh BCEM CIEIHAINCTaM, He3a-
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BHUCHMO B Kakoi cpejie oH paboTaeT (0yllb TO MHXKEHEDP, MPENOoJaBaTENb, IOPUCT WU
Bpau).

3.  CuayuaiiHble cOOBITHS U BEPOSATHOCTH

JJIeMEHTbl KOMOMHATOPHKH
Onpenenenue. Kombunamopuxa — paznes JUCKPETHOM MaTEMaTUKH, KOTOPBIH
M3ydyaeT KOJWYeCcTBa KOMOWHAIIMM, COCTABICHHBIX M3 KOHEUHOI'O YHCJa 3JIEMEHTOB
32ITaHHOTO KOHEYHOTO MHOECTBA 3JIEMEHTOB Pa3IMUHON MPUPOJIbI, Pa3INYaOIINECs
KOJINYECTBOM W/UJIH MOpsiAKOM. K TakuM KOMOMHAIIUSIM OTHOCSITCS
- nepecmarnosku P - 41cio crnoco00B, KOTOPBIMU MOKHO NEPECTaBUTh 71 dJIe-

MEHTOB. UKCII0 NEpEeCTaHOBOK U3 71 3JIEMEHTOB MOKHO HaiiTu 1o popmyne P =n!.

- couemanusi C' - 9UCIIO CIIOCOOOB, KOTOPBIMU MOXHO M3 7 3JIEMEHTOB BbI-

OpaTb m SJIEMEHTOB, MPUYEM MOPSJAOK IIEMEHTOB B KOMOWHAIIMU U3 M AJIEMEHTOB
Oe3paznuieH. Yncao IepecTaHOBOK W3 71 AJIEMEHTOB 10 71 DJIEMEHTOB MOKHO HAWTH
n! _
no popmyne C" =——————— npustom C,' =C™".
m!(n—m)!
- pasmewenuss A" - 4UCIO CIIOCOOOB, KOTOPBIMH MOKHO W3 71 DJIEMEHTOB BBI-

OpaTh m 3JIEMEHTOB, pacrmoJiaras B3ATble 7 DJIEMEHTOB B pa3IuyHOM nopsjke. Yuc-
JIO pa3MEIIEHU U3 n  DJEMEHTOB 1O m 3JIEMEHTOB MOXKHO HalTH 1o ¢opmyie
mo_ M
" (n—m)!
Cayuaiinbie coObITHSA
HenocpencTBeHHbBIN MTOICUET BEPOSTHOCTH

Onpenenenue. [lon cryuatinvim cobvimuem MOHUMACTCS BCAKHM (DAKT, KOTO-
PBIi B pe3yIbTaTe UCIIBITAHKUS MOKET IIPOU30UTH UITH HE TIPOU30UTH.

BeposTHOCTh COOBITHSI XapaKTepU3YeT CTENCHh OOBEKTUBHON BO3MOKHOCTH
HACTYILJICHUSI 3TOTO COOBITHS.

Onpenenenue. Heckonbko COOBITUI B TaHHOM HMCIBITAHUM HAa3bIBAIOTCS T1O-
MAPHO HeCo8MeCmHbIMU, €CIIM HUKAKUE JIBa U3 HUX HE MOTYT IMOSIBUTHCS BMECTE.

Onpenenenue. HeckosIbKO COOBITHH B JAHHOM UCIIBITAHUU HAa3bIBAIOTCS pas-
HOBO3MOMCHbIMU, €CITU HU OJHO M3 HUX HE SBJSETCS O0OBEKTUBHO 00Jie€ BO3ZMOKHBIM
110 CPAaBHEHHIO C OCTAILHBIMHU.

Onpenenenue. Heckonbko cOOBITHI B TAaHHOM UCIIBITAHUN OOPa3yIOT HOJHYIO
2pynny, €Clii B pe3yJbTaTe UCIIBITaHUS 00s13aTEIBHO JIOJKHO MOSBUTHCS XOTS OBI O/1-
HO U3 HUX.

Onpenenenue. CiydaitHbie COOBITHSA, 00pa3yromue IMOJTHYIO TPYIMIY HECOo-
BMECTHBIX U PAaBHOBO3MOKHBIX COOBITUN, HA3BIBAIOTCS CAYUAAMU (UCXOO0AMU, WIAH-
camu).

Onpeneaenue (Knaccuuecxkoe onpeoenenue eepoamuocmu). Eciiv pe3yibra-
THI OJTHOTO HCIIBITAHUS MOYXXHO TIPEJICTAaBUTh B BHUJIC IIOJTHOW TPYIIIBI 71 PABHOBO3-
MOXHBIX M HECOBMECTHBIX HMCXOJOB M €CIH COOBITHE A TOSBISCTCS TOJIBKO B
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mciyqasix, TO BEpOATHOCTh COObITUSI A paBHA OTHOIICHHUIO YMCIIAa CIy4aeB, B KOTO-
PBIX COOBITHE A TOSBIAETCS, K OOIIEMY YUCITY BCEX CIIyJacB:

P(A) :%

3ametum, uto Bcerma O0<P(A)<1. Ilpu sTomM coObITHE, HJIT KOTOPOTO
P(A)=0, Ha3pIBaeTCs HEBO3MOMCHLIM, & COOBITUE, U1l KoToporo P(A) =1, Ha3biBa-

€TCSl 00CMOBEPHBIM.

[ToHsiTHE TEOMETPUYECKON BEPOATHOCTH MOXKHO paccMaTpuBaTh Kak 00oOIe-
HUE TMOHATUS KJIACCUYECKON BEPOSTHOCTH Ha Clydail ¢ OECKOHEYHBIM (HECUETHBIM)
9iCJIOM MCcX00B. Eciu OporieHHas Hayjaqy TOYKa MOXKET TOMAcTh B JIIOOYIO TOUKY
obnmactu G, TO BEPOATHOCTH TOMACTh B KaKyIO-TH00 4acTh g obnactu G (coObiTHE
A) mpornopiroHaibHa MEPe ITON YacTu (AJIMHE, IO, 00bEMY) U HE 3aBUCHUT OT
pacnoiokeHust U GOpMbI ITOW YACTH:

P(A4) S o -1
mepa G
OCHOBHBIE T€OPEMBI TEOPUH BEPOSITHOCTEN
Onpenenenue. Cymmoi A+ B nByX coObiTuii 4 W B Ha3pIBaeTCsl COOBITHE,
COCTOSIIIIEE B HACTYIJIEHUH XOTS ObI OJTHOTO U3 ITUX COOBITUH.
Onpenenenue. Cymmor HECKOJBKUX COOBITUM  Ha3bIBAe€TCsl COOBITHE, CO-
CTOSIIIEE B HACTYIUICHUH XOTS ObI OJTHOTO U3 ATUX COOBITHH.
Ecnu HeckoabKko COOBITHI MOMAPHO HECOBMECTHBI, TO UX CyMMa CBOJUTCS K
MOSIBJIEHUIO OJTHOTO COOBITHS (0e3pa3uyHo Kakoro). [[s IByX HECOBMECTHBIX CO-

ObiTHii A 1 B ux cymma A+ B eCThb COOBITHE, COCTOSIIES B TOSBICHUH WA A, WU
B.

Onpenenenue. [lpouszseoenuem A- B 1ByX coObITuii A 1 B Ha3bIBaeTCs COOBI-
THE, COCTOSIIEE B COBMECTHOM (OAHOBPEMEHHOM WJIM MOCIJIEI0BATEIILHOM) HACTYII-
JIeHUU 000UX 3TUX COOBITHH.

Onpenenenue. [Ipouszsedeniem HECKOIBKUX COOBITHA HAa3bIBACTCS COOBITHE,
COCTOSIIEE B COBMECTHOM HACTYIUICHUH BCEX ATHUX COOBITHH.

Onpenesenue. J/[Ba COOBITHS Ha3bIBAIOTCS HE3ABUCUMbIMU, €CTTH HACTYIUICHHEC
OJTHOTO M3 HUX HE MEHSCT BEPOSTHOCTH HACTYIUICHUS JAPYTOTO.

Onpenenenune. Heckombko COOBITHI HA3BIBAIOTCS NMONAPHO HE3ABUCUMbBIMU,
€CIH JIFOOBIC JIBa M3 HUX HE3aBHUCHUMBI, T.€. BEPOSITHOCTh HACTYIUICHUS OJHOTO UX
HUX HE 3aBUCUT OT HACTYIUICHUS APYTHX.

Teopema (cioxxeHus BEpOSITHOCTEH HECOBMECTHbIX coObiTui) Ilycth A U B -
HECOBMECTHBIE cOObITHS, ToTa P(A+ B) = P(A)+ P(B)

Caencrue. Ilycte A ,A4,...,A, - IonapHO HECOBMECTHBIE COOBITHS, 0Opa-
3yIOIIKeE TOJIHYIO TPYIIY, TOr1a
P(A+A +..+4)=P(4)+P(4,))+..+ P(4,)=1.
Caencrsue. Ilycts A4 ,4,...,A, - IONapHO HE3aBUCHMBIE COOBITUS, TOTAA BeE-

POSITHOCTb HACTYILJICHUS XOTS ObI OJTHOTO M3 ATUX COOBITUN HAXOIUTCA MO (hopMyIie
P4+ 4 4.+ A)=1=P(4 - 4,-4)=1-P(4)-P(4,)-- P(4,)
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Onpenesienue. /[Ba HECOBMECTHBIX COOBITHS, 0Opa3yloLIUe MOJIHYIO Tpynmy,
HA3BIBAIOTCA NPOMUBONONONCHLIMY U 0003HaualoTcsi kak A u A, mpu >Tom
P(A)+ P(A4)=1.

Teopema (ciiokeHUSI BEpOATHOCTEN COBMECTHBIX coObITH) Ilycth A u B -
coBMecCTHBI€ coObITHS, TOorna P(A+ B)=P(A)+ P(B)— P(A-B)

Teopema (YMHOXEHUSI BEPOATHOCTEN He3aBUCUMBIX coObITHH) [lycth A U B -
He3aBUCUMBIE cOObITHS, ToTna P(A-B)= P(A)- P(B)

Caencrsue. [Tycts A4 ,4,...,4, - monapHO HE3aBUCUMBIE COOBITHS, TOIIA

P(A - A+ 4,) = P(4)- P(4) - P(4,)

Onpenesienue. BeposTHOCTh COOBITHS B, BBIYMCIECHHAs B MPEIIONIOKEHUH,
4YTO COOBITHE A TPOU3OILIO, HA3BIBAECTCA VCIOBHOU GEPOAMHOCMbIO COOBITUA B U
ob6o3nauaercsa P(B/ A).

Teopema (yMHOXEHUSI BEpOSITHOCTEH 3aBUCUMBIX coObITUI) ITycTh A U B - 3a-
BUCHMBIE cOObITUS, TOoTHAa P(A-B)=P(A)- P(B/ A).

Caencrsue. [Tycts 4, 4,...,4, - 3aBHCHMBIE COOBITUS, TOIIA

P(A1 'Az ”'An):P(Al)'P(Az |A1)'P(A3 |A1A2)"'P(An |A1A2A3 "'An—l)

[Ipumep.B kopoOke 5 oAMHAKOBBIX HM3CNUMA, MPUYEM 3 U3 HUX OKpPAIICHBHI.
Haynauy u3Bnedens! 2 uznenus. HaliTu BEpOSITHOCTh TOTO, YTO CPEIH 2-X U3BIICUECH-
HBIX U3JIETTUN OKaXXETCsl: a) OJIHO OKpallleHHOe; 0) 2 OKpaIleHHBIX; B) XOTS OBl OJTHO

OKpAILIEHHOE U3JENuE.
Bocnonb3yemcss  dopmysiol  KJIACCMYECKOro  IMOJICYETa  BEPOSITHOCTEH

m
P(4)="
n
O‘IGBI/II[HO, 061HC€ KOJINYECTBO BO3MOXHBIX HCXOI0B n PaBHO
51 4.5
n=C>=—"—=22-10.
2131 2

a) Onpenenym 4uciao 0JaronpusTHBIX UCXO0J0B m. OUEBUIHO, YTO CIOCOOOB,
KOTOPBIMH MOXHO H3BJIeYb | OKpareHHoe uzaenue u3 3 u 1 HeokpalieHHOe U3IeHe
3! 2!
——=3unu(C ="+
21! 11!

Bcero noiyuurcst m =6 crnoco0oB.

U3 2, PaBHO COOTBETCTBEHHO: C; =

CiC, 6
Torma P(A)=—"2:=—=0,
( ) C; 10
0) OmnpenenuM 4YUCIO OJaronpUATHBIX HMCX0J0B m. Cnoco0oB, KOTOPHIMU
, 3!
MO>KHO M3BJI€Yb 2 OKPALICHHBIX U3Aenus u3 3, paBHo C; = CYET 3
Torma m=3.
Cc; 3
Torma P(A4)=—=—=0,3.
( ) C; 10

B) Ilepsbiii cnoco6. CodbiTHEe A — U3BJICKIN XOTS ObI OJTHO OKpaIlIEHHOE H3/Ie-
nue. Torna coObiTHe A - HU OJHOTO OKpamieHHoro. OnpenennM 4uciao 01aronpusT-
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HBIX UCcX0J10B m. Coco00B, KOTOPBIMU MOKHO M3BJI€Yb 2HEOKPAIICHHOE U3/1EIHS U3
2 _
2 pasuo C, =1.
Bcero nonyuntcs m =1 cnoco6oB.

2
G1g,
c: 10

5
Torma P(A4)=1-P(4)=1-0,1=0,9.

Bmopoti cnoco6. Xotst 061 0HO OKpaIIeHHOE — OJTHO WM JiBa. B pelenun non
a) MOJICYNTaHa BEPOSATHOCTH TOTO, YTO M3BJICYCHO OJHO OKPAIICHHOE U3JIene, 0T 0)
— JIBa OKpalieHHBIX. Toraa BeposSTHOCTh TOTO, YTO M3BICYCHO XOTS OBl OJHO OKpa-

IIEHHOE U3JIeJINE, paBHA CYMME P(A) =0,6+0,3=0,9

P(4)

[Ipumep. U3 ypHBI, comepxalieil 1Ba OeNbIX U TPU YEPHBIX IIapa, U3BICKAIOT
o oJHOMY Oe3 BO3BpalleHus Bce mapbl. HailTu BeposTHOCTH coObITHIl: 1) TpeTwii
map Oelblil; 2) TpeTUui 1 YeTBEPThIN IIaphl Oenble; 3) NAThIA map Oesblil, eciau nep-
BbIN OBbLIT O€TIBIi.

1) Bo3MOHBI ciie1yIonue BapuaHThI:

[lepBbIii map — Genblid, BTOPON — YEpPHBINA, TPETHI — OEJIbIN.

[lepBbIil map — yepHbIi, BTOPON — O€JIbIA, TPETHI — OEJIbI.

[lepBblil map — YepHbIA, BTOPON — YEPHBIN, TPETHI — OEIIbIN.

Haiinem BEpOATHOCTH KaXJAOTO U3 3TUX BAPUAHTOB, UCIIOJIB3YS TEOPEMY yM-
HOXKCHHS BEPOSITHOCTEN 3aBUCUMBIX COOBITUN:

231 1
P T0
321 1
ERr TS
2322 1
PSS
Toraa no TeopeMe CloKeHUsI BEPOSITHOCTEN HECOBMECTHBIX COOBITUH MOJTyda-

2) Haiinem BepOSATHOCTb TOTO, YTO MEPBBINA IIAp — YEPHBIN, BTOPOIl — YEPHBIH,
TpeTuil — OeIbIil, YETBEPTHINA - OCNbBIN, UCTONIB3YSI TEOPEMY YMHOKEHHUS BEPOATHO-
CTEH 3aBUCUMBIX COOBITHI:

3) Haiimem BepOsSITHOCTH TOTO, YTO TMEPBBIN IIap — OEJbIii, BTOPOM — YEPHBIH,
TPETUN — YEpHBIN, YETBEPTHIA — YEPHBIN, MATHIN - OCNbIN, UCIONb3YSI TEOPEMY YM-
HOXKEHHS BEPOSITHOCTEN 3aBUCUMBIX COOBITUI:

2321 1

p e R S pp—— 1 = —.

5432 10

[Tpumep.BepodaTHOCTH NOSIBIACHUS KaXKIOTO U3 ABYX HE3aBUCUMBIX COOBITHIA

u B coorBercTBeHHO paBHbI 0,6 1 0,5. HailTu BEpOATHOCTH MOSBIEHUS TOJIBKO OIHO-

I'0 U3 HHUX.
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CobwiTeC, cocrosinee B MOSBICHUHN TOJBKO OJHOTO M3 COOBITHH A U B, 3a-
KJIFOYaeTCSd B TOM, UTO TMOSIBISIETCA COOBITHE A, HO HE TOSIBISIETCS COObITUE B MiH
coObITHU B HacTymaet, a coobiTe 4 HE HACTymaeT. BeposTHOCTh MOSIBICHUS COOBI-
tusidA  pasia  P(A4)=0,6, a  HeHacTymieHums  coObitus A paBHa

P(Z ) =1-P(A)=1-0,6=0,4. BeposTHOCTb TNOSBICHUS COObITHS B paBHa
P(B)=0,5,a P(B)=1-P(B)=1-0,5=0,5.

Torna P(C)=P(A4)P(B)+P(4)P(B)=0,6-0,5+0,4-0,5=0,5.

[Ipumep. BeposiTHOCTH TOTO, UTO OIpeAeieHHAs TaOluIa COACPKUTCA B KaXK-
JIOM 13 TpeX crpaBoYHUKOB paBHHI 0,6; 0,9; 0,75. HaiiTu BepoATHOCTH TOTO, YTO Tab-
JUIA HE COJIEPIKUTCS HU B OJTHOM CIIPABOYHUKE.

[Tycth coObiTHEA COCTOUT B TOM, YTO TaOJUIlA HE COAEPKUTCA HU B OJTHOM

CTIIPaBOYHHKE.
CoObiTe A4, - Tabiuua COAEPXKUTCS B IEPBOM CIPAaBOYHUKE, TOIza

p(Al) =0,6, a BEpOSTHOCTH TOTO, YTO TAOJIHIIA HE COJAEPKUTCS B TIEPBOM CIIPABOY-
muke p(A,)=1-p(A,)=0,4.

AnanornyHo, A, - Tabiuna COAEpKUTCA BO BTOPOM CIIPAaBOYHMKE, TOIJa
p(AZ) =0,9, a BepOsATHOCTh TOT'0, YTO TAOJIMIIA HE COJIEPKUTCS BO BTOPOM CIIPABOY-

HUKE p(gz) =1-p(A,)=0,1.

U, A, - Tabnuua conepKuTcst B TPETbEM CIIPABOYHUKE, TOTJA p(A3) =0,75,a
BEPOATHOCTh TOTO, YTO TaOJMIla HE COAEPXKHUTCSI B TPEThEM CIPABOUHUKE
p(A,)=1-p(A,)=0,25.

CoObiTus 4,, 4,, A, He3aBUCUMBI, IO3TOMY 110 TeOpeEMe 00 YMHOKEHUU BEPO-
snocreit p(A)= p(4,4,4;)= p(4,) p(4,) p(4,)=0,4-0,1-0,25=0,01.

[Ipumep. Kaaposas cinyx0a 6anka Ha o0bsiBieHue B utepaete momyunina 300
pestome. IIpakThika MOKa3bIBA€T, YTO BEPOATHOCTH TOTO, YTO MPETECHICHT UMEET
BhbICIIee 0OpazoBaHue, paBHa 0,7, BEpOSTHOCTh TOTO, YTO MPETCHJACHT UMEET OIIBIT
paboTsl B 6aHke — 0,3, a BEpOSITHOCTh TOT0, YTO MPETEHIEHT UMEET U BBICIIEE 00pa-
30BaHUEe, M OMBIT paboThl B Oanke — 0,2. OLEHUTH KOJUYECTBO MPETEHIACHTOB,
MMEIOIINX WIH OMBIT padoThl B 0aHKE, WM BbIcLIee 00pa30BaHUE.

[lycTh coOBbITHE A COCTOUT B TOM, UTO MPETEHJEHT UMEET BhICIIee 0Opa3oBa-

HUe, B -— TpeTeHACHT HMeeT ombIT paboThl B Oanke. Ilo ycioBuio p(A) =0.7,
p(B)=0.3. CoGbitie AB COCTOUT B TOM, YTO IPETEHACHT UMEET U BBICIIEE 00Pa30-
BaHMeE, U OTBIT PabOTHI B OAHKE. p(AB) =0.2.

HaiizieM BEpPOSTHOCTB TOTO, YTO MPETEHIEHT, HMEET WIIH OBIT PabOThl B GaH-
Ke, WM BbICLiee 06pa3oBaHue, 1o ectb p( A4+ B).

Tak xak4 uB COBMECTHbBIE COOBITHS, TO IO TEOPEME O CyMME BEPOSITHOCTEH
COBMECTHBIX COOBITHIA

p(A+B):p(A)+p(B)—p(AB).
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p(4+B)=07+03-02=08

O1leHM KOJMYECTBO IPETEHICHTOB, MMEIOIINX WJIH ONBIT paboThl B OaHKe,
unu  Beiciiee oOpazoBanue. Bcero 300 mpeTeHIEHTOB. CraenoBaTeabHO,
300-0.8 =240 npeTeHaeHTOB UMEIOT WJIM ONBIT padOTHl B 0aHKE, WJIM BhIClIee o0pa-
30BaHHE.

4. DJIEMEHTDBI CTATUHCTHKH

Koneunas nenpb 11000ro HcciaenoBaHUsl COCTOUT B BBISABJICHUU 3aKOHOMEPHO-
creil. OgHU NPOSBIAIOTCS B €IMHUYHBIX CIy4YasX M Ha3bIBAKOTCA JUHAMUYECKUMH
3aKOHOMEPHOCTSIMU. XapakTep AMHAMUYECKON 3aKOHOMEPHOCTH YCTAaHABJIMBAET I10-
BEJICHUE KaXJ0ro INpu3Haka. Jlpyrue - TOJbKO BMACCOBBIX, T.€. B IPYIIE SBICHUU,
KOTOpasi HapsAy C NMPU3HAKAMU, IPUCYLIUMHU UHIWBUAYAIbHBIM SIBJICHUSIM, XapaKTe-
PU3YIOTCS M OOILIMMU JJIs1 BCEX - CTATUCTUYECKUE 3aKOHOMEPHOCTH.

OO111eCTBEHHOE SBJICHHE CKIJIAJIBIBAETCA U3 MAcChl MHAWBUAYAIbHBIX U BbI-
SABUTHh 3aKOHOMEPHOCTh O3HAYAET HAUTU NMOBTOPSEMOCTh BHYTPHU BCEH MAaCCHI SIBJIE-
HUW, TJ€ HAPAAY C TJIaBHBIMM JEHCTBYET U MHOXECTBO BTOPOCTEIIEHHBIX, HEYCTOM-
YUBBIX, CIy4aHbIX (PAaKTOPOB. DTO MPUBOAMUT K TOMY, UTO B OOLIECTBE HET CTPOIrO
ONPENEIICHHBIX JUHAMUYECKUX 3aKOHOMEPHOCTEN.

Craructuyeckass 3aKOHOMEPHOCTh SIBJISIETCS. KOJIMYECTBEHHBIM BBIPAKEHUEM
ONpeaeIeHHON TeHIeHUUH. MOXKHO OOHApY UTh CTaTUCTUYECKYIO 3aKOHOMEPHOCTh
pacnpocTpaHeHus: KyJIbTypbl KapTodens B Poccun B rojibl KpeCThbsTHCKON BOWHBI MO/
npeaBoautenscTBoM E.IlyraueBa. AHanu3upys NOJy4YEHHBIE JTAHHBIE, UCTOPUK Ha
OCHOBE COJIEpPXKATEIBHOI0, KAUECTBEHHOI'O ITOAX0/a PEIIaeT, OTPAKAET JIU HaAWICH-
Has CTaTUCTUYECKas 3aKOHOMEPHOCTb HCTOPUYECKOE SIBJIEHUE, KAaKyH0 CTEIEHb
000011IeHHS HECET, KaK1e YCIIOBUS €€ OTIPEICITUIIH.

BONbIIMHCTBO SIBICHUN MOXKET XapaKTepU30BaThCS MO0 C TOUKU 3pEHUS dac-
TOTBI IOBTOPEHUSI BO BPEMEHH WJIA ITPOCTPAHCTBE, TOT/IA 3aJ4AETCSA BOIPOC: CKOJIBKO
pa3? — 100 ¢ TOYKHU 3pEHMS YPOBHS WM MHTEHCUBHOCTHU: KAKOB YPOBEHb MJIM KaKO-
Ba CTENEHb MHTEHCUBHOCTU? B 000UX ciyyasx SBIEHHUS MOKHO BBIPA3UTh B KOJIAYE-
CTBEHHOU (opme.

Boe16opounblii MeTon1 ucnonb3oBaics B JpesHem Erunte u antuunoil I'peruun
IIPY U3YYEHUHN SIBJICHUM XO3SMCTBEHHOW XW3HU, a B Pycckom rocymapcree XVII n
XVIII BB. NpUMEHSIICSA 1S ONIPEIEIICHUS BEJIMYUHBI BCETO YPOXKasl.

Wnest BLIOOPOYHOTO METO/1a — 3aMEHHUTH CILIOLIHOE 00CIIEJOBAHUE MAaCcCOBBIX
OJTHOPOJIHBIX OOBEKTOB YaCTUYHBIM UX OOCIIEJOBaHHEM, HE JOIyCKas IpU 3TOM Cy-
IIECTBEHHBIX OMIMOOK B BBIBOJAX. {51 3TOro BBIOOpKA NOJDKHA OBITH pEnpe3eHTa-
TUBHOW,T. €. IOCTATOYHO XOPOIIO MPEACTABIIATh U3y4aeMblid NMPU3HAK F€HEPAIBHOU
COBOKYITHOCTH, YTO OOECIEYUBACTCA CIy4alHOCThIO 0TOOpa. ObecneunuTth Cirydaii-
HOCTb BBIOOPKH, €CJIM UCTOPUK MPOU3BOJIUT OTOOP JAHHBIX M3 MHOTOYHUCIIEHHON re-
HEpaJbHON COBOKYITHOCTH COXPaHUBIINXCSA CBEICHUM, BO3MOKHO IIPU IMOMOIIM JKpe-
Oust MU TaOJMIIBI CITyYaHBIX YHCE]L.
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Ecnu xe mpu momoIu KpeOusi WIM CIIy4alHbIX YHUCeNl OTOOp BBIMOJI-
HUTb HE YJACTCs, IPUMEHSIOTCS APYTHUE CIIOCOOBI BHIOOPKHU: MEXaHUYECKUN, TUTTHYE-
CKUU U CEpUNHBIN.

[Tpu mexanuueckou 6vib60opke TeHepaidbHasi COBOKYIMHOCTh pa30uBaeTcs
Ha paBHbBIC YaCTH U W3 KKIOW "acTu Oepercs ojHa eauHuna. ['eHepaabHyI COBO-
KYITHOCTh TP MEXaHUYECKOM OTOOpE MOXKHO PAHKHUPOBATh WM YIOPSAOYUTH IO
BEJIMYMHE U3YYa€MOT0 MUJIM KOPPETUPYIOUIErOo C HUM MPU3HAKA, YTO MO3BOJIUT MOBbI-
CUTh perpe3eHTaTUBHOCTh BbIOOpKU. Hampumep, mpu 5%-Hoil BBIOOpKE MHTEpBaI
otbopa coctaBuT 20 eqUHUII, TOTJa OTOOP HY>XKHO HauuHaTh ¢ 10-i wiu ¢ 11-i equ-
Huubl. B nepBom citydae B BeiOOpKy nonanyt 10, 30, 50, 70 u ¢ TakuM ke MHTEpBa-
JIOM TOCJEAYIOIINE €IUHULIBI, BO BTOPOM Clly4yae - €IuHULBI ¢ HoMepamu 11, 31, 51,
71 uT.1.

Tunuueckas, unu pauoHupo8anHas, 6blOOPKA 3AKIIOYAETCS B pasjele-
HUW T€HEPaJIbHOW COBOKYIMHOCTH HAa TUIWYECKHUE TPYMIbI, 0Opa30BaHHbIE MO KaKO-
My-Tn00 Tipu3HaKky. Hanpumep, Tepputopus, nojjiexaiias o0CaeI0BaHHIO, pa3Ies-
€TCS Ha PalOHbBI, OTIUYAIONIUECS COIUATBHO-IKOHOMUYECKUMU WM Teorpadude-
CKUMH YCIOBHUSMU. 1 13 KaXK10TO pailoHa MPOU3BOAST OTOOP €UHUIL B BHIOOPOUHYIO
COBOKYITHOCTb.

[Ipu ceputinoii 66100pKe COBOKYITHOCTD JENAT HA OJIMHAKOBBIC MO 00be-
My TPYIIIBI — cepuu. B BEIOOPOUHYIO COBOKYIMHOCTH OTOMPAIOTCS CEpUU, a BHYTPH
cepuil TMPOM3ZBOAMUTCS CIUIOIIHOE HAOJIOJACHUE €IUHMI], I[IOMAaBIIMX B CEPHUIO.

[IpuMeHeHue TOro WM MHOTO CIocoOa 0TOOpa 3aBUCUT OT CBOMCTB U3y4aeMO-
ro SIBJICHUS U TIOTOMY MPEJIONaraeT o0sa3aTesIbHOE MPEeIBAPUTEILHOE 3HAKOMCTBO C
00BEKTaMH UCCIIECIOBAHM.

I'pynnuposxa - Hanbosee pacnpoOCTPAHEHHBI MPUEM MPEICTABICHUS COBO-
KYIMHOCTH Pa3pO3HEHHBIX JaHHBIX B yJIOOHOM sl Bocripusitusi ¢popme. ITO Hayajb-
HBI 9Tarn 00pabOTKH TaHHBIX WCTOYHHKOB, (PYHJIAMEHT JUIsl OOJIBIIMHCTBA JPYTUX
MIPUEMOB MAaT€MaTUKO-CTaTUCTHYECKOTO aHaiau3a. biaromaps rpyniupoBKE MOKHO
COOTHECTH CBOJIHbIE MOKA3aTEH M0 COBOKYITHOCTH B II€JIOM CO CBOJIHBIMH MTOKa3aTe-
nsiMH 110 rpynmnam. [TosBisieTcs BO3MOKHOCTh CpaBHUBATh, aHAIIM3UPOBATH IPUYHUHBI
pa3IMuuii MEXIy TpyIIamMu, U3y4aTh B3aUMOCBSI3H MEXAY MPU3HAKAMU.

MeTon rpynnupoOBKYU MO3BOJISIET CIOKHOE SIBJICHHUE MPEICTABUTH YEPE3 P
0oJiee MPOCTHIX, YTO MMOMOTAET MPUNTH K aHAJIN3Y BCEHW CHUCTEMBI B 11eJioM. MeTo-
JIOM TPYHNIUPOBKU XapaKTEPU3YIOTCSI TUIBI SIBICHUM B WX B3aWMHBIX OTHOIIEHHU-
X, a TaK)KE€ BCKPBIBAETCS MPUUMHHAS 3aBUCUMOCTH MEXIY OTIEJIbHBIMU (haKTO-
pamMu 1 oOIIel TeHICHIIMEN pa3BUTHS Mpollecca.

B Hayke pa3znmnyarT 3 OCHOBHBIX BHJA TPYNIMPOBOK: THUIIOJOTHYECKUU,
CTPYKTYPHBIN, aHAIIUTUYECKHH.

Tunonozuyeckas epynnupoexka pacuyeHsIET Ka4eCTBEHHO-PA3HOPOIHYIO CO-
BOKYITHOCTh Ha OJHOPOJIHBIE TPYMIIbI, HA TUIBl. B OCHOBY IpyNnmnupoOBKHU 3aKia-
NbIBA€TCSl KAUYECTBEHHBIN MpuU3HaK. Tak, HampuMep, MUPOKO U3BECTHO UCHOJIB30-
BaHUE TUIOJOTHUYECKON rpynnupoBku B.M. JIeHMHBIM 171 aHamn3a KPECTbIHCKUX
XO03SIUCTB: MPOJETAPCKUX, COOCTBEHHO KPECThIHCKUX U KAMUTATUCTUUECKUX UIIH -
OCHAIKNX, CEPEIHINKUX U Kynankux. [[pumMepoM THUIOIOTHUYECKON TPYNIUPOB-
KU BBICTYIAET paclpeAeieHue MPOMBIIIJIEHHOCTH MEepuoJa HOBOW 3KOHOMHUYE-
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ckoit monutuku (HOIT) mo comuanbHbBIM CEKTOpaM - TOCyAapCTBEHHAs, KOoIepa-
THBHAsA, 4acTHadA. BbljeneHne TUIIOB Ha OCHOBE KOJMYECTBEHHOTO MPU3HAKA COCTO-
UT B ONPEJEICHUU TPYII C YYETOM 3HAYEHUM (BEIMYMHBI) U3y4aeMbIX IMPU3HAKOB.
[Ipu 3TOM OYEHb BaXKHO MPABUIBHO YCTAHOBUTH MHTEPBAJ IPYIIIHUPOBKH, HA OCHOBE
KOTOPOTO KOJMYECTBEHHO PA3IMYAOTCS OJHU TPYIIbI OT APYTUX, HAMEYAIOTCS Tpa-
HUIIBI BBIJICTIEHUS UX HOBOT'O KAYeCTBa.

Cmpykmypnasa epynnupogka TPeICTaBIIeT Ka4ueCTBEHHO-OJHOPOIAHYIO CO-
BOKYITHOCTh B BHUJI€ KOJIMYECTBEHHBIX I'pyMIl. B OOJBIINHCTBE CBOEM CTPYKTYPHBIE
IPYIIUPOBKUA TMPOU3BOJATCS HAa OCHOBE OOpa3oBaHUs KA4€CTBEHHO OJHOPOIHBIX
TPYIII, XOTSI HEPEAKO OHU MPUMEHSIIOTCS U 0€3 MPEeIBApUTEIILHOTO PACUJICHEHUS CO-
BOKYITHOCTH Ha 4YacTh. B OCHOBY 3TUX TPYNIHUPOBOK 3aKJaJbIBACTCA KOJIUYECT-
BEHHBIN mpu3Hak. [[puMepomM MOXKET CIYKHUTh pacipeiaeieHre pabodyux Mo cTa-
Ky, IO pazMepam 3apabdOTHOM IMIAThI, 10 BO3PACTY.

Tperunili METON — METOJ AHATUMUYECKOU 2PYNNUPOEKYU - 3AKIIF0YAETCS B HC-
CJIEJIOBAaHUU B3aMMOCBSI3EH MEXKAy (PaKTOPHBIMU NMPU3HAKAMHU B KaU€CTBEHHO OJI-
HOPOJHON COBOKYNHOCTH. C MOMOIIBI AHAJIUTUYECKUX TPYHNIMUPOBOK YJIAETCS
BBISIBJISITh IPU3HAKU, KOTOPBIE MOTYT BBICTYNATh WJIM MPUYUHOMN, UIIN CIIEACTBUEM
TOTO WJIM WHOTO SIBJICHUSA. DTOT METOJ €lle Ha3bhIBalOT (PAKTOPHBIM, MPHU ITOM
OJWH W3 MPU3HAKOB TIPYNIUPOBKU paccMaTpuBaeTCsi Kak pe3ylbTar, a APyrou -
kKak (¢aktop. Hampumep, gaHa rpynmupoBKa MajblX NPEANPUATHH MO pazMepam
NpUOBLIM U MPOJOJKUTEIHBHOCTA 000poTa cpeacTB. [Ipu 0AHOM U TOM Ke CpOKe
000poTa KanuTana NpeanpusiTUs MOTYT UMETh Pa3HYI0 MPUOBLIb, CIE0BATEIbHO,
MPU3HAK «000PaUYNMBAEMOCTh CPEJICTBY - (hakTOp (WU YCIOBUE), a IPU3HAK «IIPU-
OBLIBY» - pe3yabTaT. UTOOBI YCTAHOBUTH CBS3b MEXKY MPU3HAKAMU, JaHHBIE TPYII-
MUPYIOTCS 1O MPU3HAKY-(PAKTOPY.

Pe3ynbTaThl rpynnmupoBOYHOr0 MaTepuaia oQpOpMIISIIOTCS B BUJE TaOIUI] UIU
B MHBIX rpadudeckux (opmax. Ha Gaze rpynmupoBKH pacCUUTHIBAIOTCS CBOJHBIC
MOKa3aTey Mo TpyInaM, HOSIBISETCS BO3MOKHOCTh UX CPABHEHUSI, aHAIN3a IPUUUH
pa3Iuyui MEXIy TPYIIaMU, U3yYEHUs B3aUMOCBI3€M MEXy Npu3Hakamu. | pynmnu-
POBKa CO3J1a€T OCHOBY JIJIS MOCIIEYIONIECH CBOJIKY U aHAIM3a JaHHBIX.

OO6o0mmaronmii KOJIMYeCTBEHHBIM MMOKA3aTeNb, XapaKTePU3YIOIUNA TUTTAYHBIN
YPOBEHb COBOKYITHOCTH IO ONPEACICHHOMY MPU3HAKY HAa3bIBAIOT CPEIHEN BEIUYH-
HOM. OHa MMPOKO MPUMEHSETCA B PA3IUYHBIX OTpAC/SIX 3HaHUN.B umcropuueckoi
HayKe CpeIHHE BEJIMYMHBI MPUCYTCTBYIOT 1aBHO, HO HE B MOJHOM Mmepe. Jliia oOpa-
OOTKM MacCOBBIX JIaHHBIX B CTATUCTUKE pa3pabOTaHbl CPEIHUE rapMOHUYECKas, Ieo-
METpHUYECKasi, KBaJpaTUUeCcKas, a TAKKe ONKcaTelIbHbIE CPETHHUE - MOJIA U MEJIMAHA.

Cpeonsa apugpmemuueckas (X) - SIBASETCS CaMbIM PACIPOCTPAHEHHBIN BUJ
cpeaHux BeanyuH. OHa UCYUCIISAETCS MYTeM OTHOIICHUSI CYMMBbI BCEX 3HAUYCHUU TIPH-
3HaKa K 00IIeMy YuCIy HaOJIIOACHUH.

Kt Xt Xt Xy
n

X4, X5, X3, ... X;, - BAPUAHTHI IPU3HAKA;

N — YUCJIO €ANHUI] HAOIIOICHUS.

Mooa (Mo) npencrapisieT HanboJee YacTo BCTpeUaroleecs 3HaueHue mpu3Ha-
Ka B YHOPSAJIOYEHHON COBOKYITHOCTH, HAauOOJIee TUITMYHOE Cpe/iHee 3HaueHue. B nuc-
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KpeTHOM psimy Mo ompenensercss 0e3 BBIUUCICHUM Kak 3HAYCHUE MpU3HaKa C Hau-
OospIei YacTOTOM. J{JI1 BEIYMCIICHUSI MOJIBI B MHTEPBAIBHOM DSy CHadaja orpese-
JISI€TCSl MOJIAJIbHBINA KJ1acc, T.€. MHTEPBaJ ¢ HaMOOJbIIeld JacToTo. 3aTeM Mo BBbI-
qucisercs no gpopmyie:

P, — Py
2P, — P, — P;

X~ HIDKHSISL TPaHUIa MOJAIbHOTO NHTEPBAIA;

K - BenuuuHa uHTEpBAIA;

P; — yactoTa HHTEpBaJIa, MPEAIIECCTBYIONIETO MOJATHLHOMY;

P, - 4acToTa MOJIaJIbHOT'O UHTEPBAJIA;

P - yactoTa UHTEpBAaja, NOCIEIYIONIETO 32 MOIabHBIM.

Meouana (Me) - BenuuuHa, oNpeaessaonias 3HaueHUe MpU3HaKa, HaXOsIIe-
rocsi B Cepe/IMHE yHOpsI0YEHHON COBOKYITHOCTU. MeauaHa JeJIUT U3y4aeMylo COBO-
KYITHOCTh TaK, YTO YUCJIO €IUHUII C OOJIBIITUM U MEHBIIINM, YeM MeJuaHa 3HAUCHUEM
MpU3HAaKa, OIMHAKOBO. B MHTEpBaAIIbHON TPYNIHUPOBKE ISl BhIYKCIIeHuss Me HeoOXxo-
JTMMO HaWTU MEIUaHHbIA MHTEPBAJ - UHTEPBaJ, KOTOPOMY COOTBETCTBYET IEpPBas U3
HaKOTUIEHHBIX YaCTOT, IPEBBINIAIONIAS TTOJIOBUHY CYMMbI BCEX YAaCTOT psA/ia pacipe-
JIeJIeHus. 3aTeM CYUTAIOT 10 opMyIie:

Mo = X, +K

, TAE

YP/2-Yym—1
P, ’

X (- HIDKHSIS TPaHUIla MEJIMaHHOTO MHTEPBaJa;

K - BelMumHa METMaHHOTO HHTEPBAJIA;

Y. P- cymMMa 4acTor;

Y. m — 1- cyMMa 4acTOT MHTEPBAJIOB, PEAMICCTBYIONIMX MEIHAHHOMY

(HaKOTUICHHAs YacTOTa B MHTEPBAJIE, MIPEAMISCTBYIONEM MEIUAHHOMY ).

P, - yacToTa MEIMAHHOTO UHTEPBAJIA.

Cpeonssn ceomempuueckas cpeoHss GequduHa UCTIONb3yeTCs A COXpaHEHUS
HEU3MEHHOCTH TPOW3BEIICHUS WHIWBUIYaJTbHBIX 3HAYCHUU TNpHU3HAKa, HampuMep,
MIPU aHAJW3€ JUHAMUKHA (I pacyeTa CPEIHETO TeMITa poCcTa), IPH 3aJaHHOM MUHU-
MaJbHOM M MaKCHUMaJIbHOM 3HAUCHHUSX IPU3HAKA.

Cpeonssn ecapmonuyeckas IPUMEHSIETCS, €CIM HEOOXOAMMO OCTaBUTh IMOCTO-
SIHHOM CYMMY BCJIMYMH, OOPAaTHBIX WHIAMBHIYAJIbHBIM 3HAYCHHSM MPU3HAKA, B 3TOM
ClIydae 4acTOThl (Beca) HEM3BECTHBI, a U3BECTHBI MPOU3BEICHUS MpHU3HAKAa Ha COOT-
BETCTBYIOIYIO YacTOTy (MPHUMEPHI: CPEAHHME 3aTpaThl TPyAa, BPEMEHH, MaTepHAIIOB
Ha OJIHY JIeTallb, CPEIHSSA YPOIKAMHOCTD, CPEIHSSI CKOPOCTH | T.I1.).

Cpeonssn Keadpamuueckas pacCUUTHIBACTCS, KOTJa HEOOXOAMMO COXpPaHUTh
HEU3MEHHOW CyMMY KBaJpaTOB WHAWBUIYAIbHBIX BEIMYHH, P pacueTe MoKa3aTe-
Jei Bapuanuu (IPUMEpBI: CPEIHSS IUIONIAdb, CPEIHUN IUAMETp, CPeTHss JTUHA
KBaJ[paTHOTO y4acTKa U T.IL.).

dopMyIibl pacueTa CpeHEro 3HaUeHUs MoKa3aTels Yepe3 OTHOCUTEIIbHbBIC Be-
JUYHUHBI CTPYKTYPBI TTO3BOJISIOT OXapaKTepHU30BaTh 3aBUCUMOCTh CPEAHEH HE TOJIBKO
OT MHIAUBUAYAIbHBIX 3HAYCHUH OCPEAHSICMON BEIMYMHBI, HO U OT CTPYKTYpPhI COBO-

Me =X, + K rae
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KYIMHOCTH, TIOCKOJIBKY HM3MEHEHHE CTPYKTYpbl COBOKYIHOCTH TMPUBOJIUT K H3MEHE-
HUIO CPEJTHEW BEJIMYUHBI, P 3TOM HUHJMBUAYAJIbHbIE 3HAUCHUSI OCPEIHSIEMOrO MpHU-
3HaKa MOTYT OCTaBaThCSI HEU3MEHHBIMU.

[Ipumep. MMeroTcs gaHHBIE O pa3Mepax OCHOBHBIX (poHmoB (MiH. py0) 30
npennpusituii: 0,42, 0,24,0,49, 0,67,0,45, 0,27, 0,39, 0,21,, 0,58, 0,40, 0,28, 0,73,
0.44, 0,56, 1,21, 0,63, 0,79, 0,81, 1,07, 0,68, 0,94, 0,76, 0,63, 0,38, 0.65, 1,14, 0,46,
1.38, 0,72, 0,91. IlocTtpouTh MHTEpPBAIBHBIA P, TUCTOrPAMMY, MOJUTOH YaCTOT,
BBIUHCIIUTH MOJly, ME€JIMaHy, CPEAHIOI0 TAPMOHUYECKYIO.

[lo3HaHWEe CYIIHOCTH HUCTOPUYECKUX SBJICHUM M MEXaHU3MOB HXPa3BUTHS
MpenoiaraeT pacKpbITUEe BHYTPEHHUX CHUCTEMHBIX CBS3€MH UX OLICHKY. DTH CBS3U
CJIO’KHBI U MHOTOOOpPAa3HbI, CPEeIM HUX HEOOXOIUMOBBIJICTUTh Hanboiee CyleCTBEH-
HbIe, (GOpMUPYIOIITUEXapaKTEeP PA3BUTHUS SIBJICHUS.

BaxuelmmM yciioBUEM aHaIM3a CBS3EM BCEX BHUJIOB SIBJISIETCS BO3MOXKHOCTHUX
KOJIMYECTBEHHOTO BBIpaXEHUs. Maremarndeckasi cTaTHUCTHKapa3paboTrana Iemblid
PSAI METOAO0B, MOMOTAIOIINX PEUIUTh 3Ty3anauy. Cpenu HUX —KOppersyuoHHbIl aHa-
su3.JIaHHBIA METOJT MO3BOJISIET YCTAHOBUTH HAIMYUE, (POPMY U HaNpaBIEHHOCTH CBSI-
3M, a TAK)KE€ KOJMYECTBEHHO OLIEHUTH €€ cuily. [Ipy 3TOMIJIS YUCI0BOTO BBIpAXKEHUS
M3y4aeMbIX MPOLECCOB U SIBIICHUI MOKHOMOJIb30BAThCSI BCEMU IIKAJIAMU U3MEPEHUS,
MPUHATBIMA B COBPEMEHHOWHayKe. Takas yHMBEpPCAIBbHOCTh CEjana METOJ KOppe-
JSIMOHHOTOaHAIN3a BeChMa MOMYJSPHBIM M BOCTPEOOBAHHBIM B UCTOPUYECKUX HC-
CJIIEIOBAHUSX.

Koppernsiiusa — nmokasarenb, OTpaKarolii B3aUMHYIO 3aBUCUMOCTh JIBYX HWJIU
Oosiee BenuuuH. [Ipy 3TOM BEIMYMHBI JOKHBI BBIOMPAIOTCSA CIy4ailHO, a 3aBUCH-
MOCTb MOXXET ONPEACNAThCS JIUOO COBMaJACHUEM, JIUOO OTHOIICHUSIMH TPUUYUHHOCTH.
Heo06xonumMo BBISICHUTB, HE SIBJISICTCS JIM KOPPEJISIHUS JOKHOU, TO €CTh OCHOBAaHHOM
Ha cOBMaAeHUHU. JJisi 3TOro BBOAUTCS €IIE OJIHA HOBAs CiiydaiiHas BeJWYUHA. TOJBKO
MIPU U3MEHEHUU 3HAYCHUS OJHOU BEJIMYMHBI, KOTOPOE BJICUET 3a CO0O HEMUHYEMOE
CUCTEMAaTUYECKOE M3MEHEHHUE 3HAYEHUS APYroil BEIWUYUHBI, KOPPEJSALUS CUATACTCS
ycTaHOBJICHHOU. Takoe M3MEHEeHUE MOXET ObITh BBIPAXKEHO B BHUE Kod(duimeHrta
KOPPEJSAINUU, UIN KOPPEISIIMOHHOTO oTHOMIeHus . Koadduiment koppensiuu moxa-
3bIBAET, HACKOJBKO TECHO JIBE MEPEMEHHBIX CBSI3aHbBI MEXKTY COOOM.

B ocHOBe KOpPEISAIMOHHOTO aHaIM3a JIKHUT HJIEs] COMOCTaBICHUAKOICOaHU
3HAYEHUN U3y4aeMbIX MPU3HAKOB OTHOCUTEIBHO JIpyr Apyra.Eciu uucieHHble 3Ha-
YEHHUSI OJHOTO NPHU3HAKA HM3MEHSIOTCS OJHOBPEMEHHOCO 3HAYEHUEM JIPYroro, TO
MOYKHO TPEANOJIOKUTh, YTO MEXKTYHUMU CYIIECTBYET CBS3b.

B marematuke paznuyaroT (PYHKIMOHAIBbHYIO M CTATUCTHYECKYIO 3aBHCH-
MOCTb.

OyHKIMOHAJIbHAS 3aBUCUMOCTD ABYX KOJIMYECTBEHHBIX MPU3HAKOB WM Tepe-
MEHHBIX COCTOUT B TOM, YTO Ka)XJIOMY 3HAYCHUIO OJHOU NMEPEMEHHOM BCETAA COOT-
BETCTBYET OJIHO OIPEIECIICHHOE 3HAYE€HUE IPYyroul nepeMeHHoM. DyHKIHMOHAIbHAA
3aBUCHUMOCTh MPEANOJAaraeT pPacCMOTPEHUE MPU3HAKOB H30JIMPOBAHHO, OJHAKO B
OOIIIECTBEHHOMN KU3HU TOJI00HAsI CUTYaIlMs CKIIajbIBacTCs KpaiiHe peako. Kak mpa-
BUJIO, BO3/ICHCTBHE OJIHOM MEPEMEHHON Ha JIPYTYIO0 HE U30JUPOBAHO OT JIPYrux (ax-
TOPOB, a MPOUCXOJUT B YCJIOBHSIX UX BIIMSHUSA HA HU3y4aeMylO B3auMMOCBA3b. [lis
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OMHCAHUS 0100HOTO pona 3aBUCUMOCTH UCIIOJIb3YETCs NOHS-
THE CTATUCTUYECKOU, WIN KOPPEIALIMOHHOM, CBS3H.

B oTinuune ot pyHKIMOHATBHON 3aBUCUMOCTH, KOTJIa KaXKJOMY 3HaYEHHUIO OJ1-
HOTO TPHU3HAKa BCETJa COOTBETCTBYET OIPEACICHHOE 3HAYEHUE JPYroro, B cCiydae
CTaTUCTUYECKOMN 3aBUCUMOCTH HEKOEMY 3HAYEHHIO OJIHOIO IPU3HAKA MOTYT COOTBET-
CTBOBAaTh Pa3jM4YHbIC 3HAaYeHUs Apyroro. IlpuumHa 3TOrO 3aKiroyaercs B TOM, YTO
IIPU CTATUCTHUYECKOM 3aBUCUMOCTH CBSI3b MEXAY NpU3HAKAMHU (IBYMs, TpeMs, He-
CKOJIbKUMHM) OIPEAEIIETCS HE TOJbKO B3aUMOJEHCTBUEM MEXy HUMU CAMHMH, HO U
BO3JIEWCTBHEM MHOKECTBa JPYTUX HEYUYTEHHbIX (PakTOpoB. B pe3ynbrare Takoro
BO3JICUCTBHS CBSI3b MEX]Yy MPU3HAKAMU MPUCYTCTBYET U MPOSIBISIETCS HE B KaXIOM
KOHKPETHOM CJIy4ae, a TOJIbKO «B CpeAHEM», KaK TeHJeHIusA. [103ToMy yCTaHOBUTH
HaJM4KMe B3aMMOCBSI3U U ONPEIECIUTh €€ KOJIUYECTBEHHYI0O MEPY MOKHO HE MOCpe-
CTBOM E€IMHUYHBIX HAONIOJCHUI, a JIUIIb NMPUMEHUTEIBHO K OIpPEAENIEHHONH COBO-
KYIHOCTU OOBEKTOB, T.€. B CPEJHEM MO OTHOLIEHUIO K MACCOBBIM OOBEKTaM WJIU SIB-
neHusiM. COOTBETCTBEHHO XapaKTEPU3YIOIINE 3TU OOBEKTHI WM SIBJICHUS KOJIUYECT-
BEHHBIC I10KA3aTEIW HA3bIBAIOTCA MAaCCOBBIMHU JIaHHBIMU.AHAIU3 CTaTUCTHUYECKOU
(KOppeNsIuMOHHON) CBSA3M MPEANOJAracT BbIIBICHUE XapaKTepa CBSI3H U OLEHKY TecC-
HOTBI CBsI3U. KOppessLMOHHBIN aHaau3 MO3BOJISIET OLUEHUTh TECHOTY CBSI3H MPHU I10-
MOIIIM CHENHMATIbHBIX MOKa3aTeseil, BHIOOp KOTOPBIX 3aBUCUT OT BHJla (PYHKIIMOHAJIb-
HOH 3aBHCHMOCTH, aJIEKBaTHO OIMCBHIBAIOILEIO PACCMATPUBAEMYIO CTATHCTHYECKYIO
B3aUMOCBS3b.

B KoppensiliMOHHOM aHajau3e OJHOW M3 OCHOBHBIX MEp CBS3M MEXIy IMpHU3HAa-
KaMU ABJISIETCS TApHBIM TUHEHHBIA KoadduirenT koppensiuud. C ero noMoubo u3-
MepSIETCsl TECHOTA CBSI3M MEXAY ABYMsI Npu3Hakamu. JIuHenHbIil ko3hPuimeHT kop-
pemsuU T U3MEHsIeTcsl B mpejenax oT -1 no +1. PaBeHCTBO ko3dduiirieHTa HYIIO
CBUJIETENBCTBYET 00 OTCYTCTBHM JIMHEWHOMU CBsI3U. PaBeHCTBO Koaddunnenta -1 wim
+1 roBOopUT O HanMuuMu (YHKIUMOHAJIBHOW 3aBUcUMOCTH. [Ipur= 1 mpucyrcTByer
IpsiMasi CBSI3b, T.€. YBEJIMYEHUE WIM YMEHBIIEHNE OJHOIO IIPU3HAKA COMPOBOXKIAETCS
aHAJIOTUYHBIM U3MEHEHHUEeM Jipyroro npusHaka. [lpu r= -1 cBsa3b oOpaTHasi, T.e. yBe-
JUYEHUE WM YMEHBUIEHUE OAHOTO IMPHU3HAKa COMPOBOXKAAECTCS MPOTUBOIIOIOKHBIM
10 HAIPABJICHUIO U3MEHEHHUEM JIPYroro Npu3HaKa.

MeTo Koppensauuy MOMOTaeT PeUInTh ONpeeIeHHbIN KiIace 3aaad, Ipuoim-
3UTHCS K TIOHUMAHUIO IPUUNHHO-CIIEACTBEHHBIX MEXaHU3MOB.

5.  OcHOBHbIE NePHObI PA3BUTHS MATEMATHKHN U UX 0COOEHHOCTH
1. M3ydeHue KOHCIEKTA JIEKIUH (TeMbl — 0030p HCTOPUU MATEMATUKH )
2. TloaroroBka u HanKcaHue pedepara Mo BEIOpAaHHOM Teme

3. IMoaroroBka mokiaaa mo teme pedepara
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JlonoJiHUTe/ILHAS JIUTEPATypa

1.  Asepun, B. B. Marematuka. Y. 1 [31€KTpOoHHBII pecypc]| : Kypc JEKIHil:
yaeOHoe nocobue/ B. B. Apepun, M. FO. Cokonoga, J[. B. Xpuctuy; Tynl'VY. - Tyna:
N3p-Bo Tynl'V, 2010. - 254 c. : un.- ISBN 978-5-7679-1748-8. — Pexxum noctyna
:https://tsutula.bibliotech.ru/Reader/Book/ 2014100214370663049600009433, no na-
poJIIo

2. AgepuH, B. B. Marematuka. Y. 2 [37€KTpOHHBIN pecypc| : Kypc JICKIH:
yueoHoe nocodue/ B. B. Apepun, M. FO. Coxoinogsa, JI. B. Xpuctuy; Tynl'V. - Tyna:
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napoJtto :https://tsutula.bibliotech.ru/Reader/Book/201410021441294315510000
8498, no nmapoito

IIepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUOHHOM CeTH
«/HTEpHEeT», HEOOXOAUMBIX [IJISI 0CBOCHMS TUCIUILINHbI
1. VYcnexu matematudeckux Hayk/ Poccuiickas akagemus Hayk. - M.: Hay-

ka, 1995-ISSN 0042-1316
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2. OnexrponHbid untanbHbii 3a1 “BUBJIMOTEX” : yueOHUKH aBTOPOB
Tynl'V no Bcem mucturmuHaM.- Pexxum noctyma: https://tsutula.bibliotech.ru/, mo
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3. OBbC IPRBooks ynuBepcanpHas 6a30Basi KOJUICKIHS U3TaHUMN.-Pexnum
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7.  Enunoe okHO MocTyma K oOpa3oBaTelbHBIM pecypcam: moprai [Diek-
TPOHHBIN pecypc]. - Pexxum mocryma :http: //exponenta.ru. ,cBOOOAHBIN.-3ard. ¢ JK-
paHa.
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