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MareMaTu4ecKue U CTAaTUCTUYECKHAE METO/bl B IICUXOJIOIUH
Boi6opku u ux onucanue. (20 HosiOpst 2019 1.)
A. A. Tambosuesa

BbazoBbie onpegenenns

o BbIGOpKa — IIOCJICAOBATC/JIbHOCTb HE3aBUCUMbBIX OJNHAKOBO PaCIIpEIC/ICHHbIX cnyqaﬁ—
HbIX BEJIMYMH:
T1,X2y...,L4y...,Tp,

rje x; — i-Toe HabJojeHNe B BBIOOPKE (i-TBIN 9JIEMEHT), a N — YUCI0 HAOJIIOIEHUN B
BBIOODKE.

e BapuaruoHHbIii psi/i — yrnopsiiodeHHasi BbIOOpKa (OOBITHO YIODPSIOUEHHAS 10 BO3-
pacTaHWIo, OT MEHBIIIEro 3HAYEHUsT K OOJIbIIeMY ):

Ty ST S S xp) <o < T,

rJIe T(1) — HauMeHbIIee 3HATCHIEe B BBIOODKE, a T(n) — HauOoJIbIIIee 3HAUEHNE B BHIDOPKE.

Bobibopounblie KkBaHTUIN

1. Meanana

Menmnana BBIOOPKHM — 9TO OlleHKa KBaHTWIA pachpejesienus yposas 0.5, To ecTh 3Ha-
gyenue, Koropoe 50% 3HavdeHnit B BLIOOPKe HE NMpeBbIaloT. JIpyruMu ciioBamu, MeauaHa
— 9TO IEHTPAJILHOE 3HAYECHNE B BAPUAIIMOHHOM PsIJly; 3HAUEHUE, KOTOPOE JICJIUT YIIOPII0-
YEeHHYIO BBIOOPKY HAa JIBE MOJIOBUHBI — HUXKHIOIO U BEPXHIOIO.

Haiitn 3navenne, KOTopoe HAXOJIUTCA POBHO B CEPEJMHE MOCIeI0BATETHHOCTI TUCET,
IIPOCTO, HO €CTh MpobJieMa: He BCerjia B IEHTPE Psijia MOYKET OKa3aThCs OJIHO IuCj0. Bo3-
MOXKHBI JBa, CJIydasi: a) YUCI0 HAOJIIOIeHU B BBIOOPKE HEYETHO; 6) 4ncsio HaOJIIOIeHUiT B
BBIOOPKE YETHO.

Yucsio HabIII0/1eHUT B BBIOOPKE HEYETHO

Ecyim B BEIOOpKE HEUYETHOE YNCIIO HAOJIIOIEHUIT, Me/IMaHa — 3TO MIPOCTO 3HAYEHUE, KOTOPOe
HaXOAUTCS POBHO IOCEPEINHE BAPUAITMOHHOTO PAJIA.

IIpumep 1. /lana Boibopka u3 7 nHabJIroIeHM:
20 10 70 60 80 5 100
Bamuiem BapuanuoHHbIA psijl (yIIOPsI0YNM BBIOOPKY MO BO3PACTAHUIO):

5 10 20 60 70 80 100
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Yro6b! HaliTH 3HAUEHHE, KOTOPOE HAXOAUTCS [I0CEPE/IHHE, OTCIUTAEM CIIPABa U CJIEBA OJIH-
HAKOBOE 1HCJI0 HAOIONEHNI (B TAHHOM Ciydae 3):

5 10 20 70 80 100

3Hadenue, 70 KOTOPOro Mbl TakuM obpasoM gonum, 60. OHO u gBJseTCs MeIUaHOi BbI-
6opku. Mozkem 3amucars med(z; ... x7) = 60.

Brrire 66110 ckazaHo, 9TO MeJIMaHa JIeJUT BBIOOPKY Ha JBe 1MoJIoBUHBI. Ho HeuérHOe
YUC/I0 HADJIIOJIeHni Ha JiBa He jesnTed. Kak 0biTh? Kak jie/inTh BHIOOPKY Ha IOJIOBUHBI
1 KyJa BKJIOYaTh Meauany! Bcé mpocro: MeamaHy HY»KHO BKJIIOYATh B 00€ IOJIOBUHBI
BbIOOpKU. B Halllem nmpumepe HUKHsISI TIOJIOBUHA BBIOOPKU cojepxkuT ducia b, 10, 20, 60,
a BepxHsd roJsiopuHa — 60, 70, 80, 100. B obenx dactgax oanHaAKOBOE UMCJIO HAOJIIOIEHMII,
3HAYHUT, OHU TOYHO SIBJIAIOTCS IOJIOBUHAME, Mbl HIYET'O HE TIePeIry TaJIu.

Yucso HabJrI01eHniT B BBIOOPKE YETHO

Ecan anciio nabimoaennit B BBIOOPKe YETHO, TO JIJIsI OLIPEAeIeHIs MeIlaHbl II0HAI001TCsI
pacCYUTHIBATH cpejiHee apudMeTHIecKoe IBYX MEeHTPAJIbHBIX YHCE B BAPUAIMOHHOM Psi-

AY-

ITpumep 2. /lana BbiOOpKa U3 8 HAOJIOICHMIL:
20 10 70 60 80 5 100 55
SarmuiemM BapUaIrMOHHbBIN PsiI:

) 10 20 25 60 70 80 100

Ecsin MBI 0TCcumTaEeM ouHAKOBOE YHCII0 HAOTIOICHNUIT cripaBa u cyieBa (110 3), To JIoiiIem
J10 JIByX IEHTPaJIbHBIX 3HAUEeHUIl B BapUAIMOHHOM psjly — Hd u 60:

5 10 20 55 60 70 80 100

Menanoit B TakoM ciaydae OyJieT cpejnee apudmeTnieckoe 3TuX JAByX duces. Moxkem

3allicaTh:
55460

5 57.5.

med(zy ... zg)
Meanany Halnm, a Kak Telepb MOJEINTh BHIOOPKY Ha JIBe MOJIOBHHBI U K& BKJIIO-
qnTh Meauany’ Bcé mpocro: pas Hab/rogeHuit B BBIOOPKE 96THOE KOJHMIECTBO, TO MOXKEM
CIIOKOITHO MOJIe/IUTh BAPUAIMOHHBI DsiJ Ha JIBE TIOJIOBUHBI, 10 /2 HaOJIIOJICHUIT B KaXK-
Joit. B HameMm ciydae B HUXKHIOIO IIOJIOBUHY BBIOOPKH BXOJAT 3HadeHus 5, 10, 20, 55, a
B BepXHIOIO NosioBuHYy — 3HadeHus 60, 70, 80, 100. Meamana mpu 3TOM He BXOJUT HU B
OJHY IOJIOBUHY — OHA YK€ He MPUHAJJIEXKUT BAPUAIMOHHOMY DLy (B HEM HET 3HAYEHUsI
57.5), Tak 3ad4eM €€ Torjia Ky/1a-TO BKJIIOYATH!
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2. KBsapruan

KBapTuiam — 3Hauenus, KOTOpbIe JICIAT YIIOPSAI0YEHHYIO BEIOOPKY Ha, YeThIpe MIPUMEPHO
paBHble YacTU. B 1epByi0 4acTb BXOJAAT ImepBble 25% HaOJIOJEHNH, BO BTOPYIO YacCTh
BxoJAT caenytompe 25% wmabmogenuii n tak gajee. Takum obpa3oM, NepBBIii KBAPTUIL
otjesgeT nepsble 25% 3HadeHuil B BApUAIMOHHOM psiJly, BTOPOii KBapTuib — nepsbie 50%
3HAYEHWIT B BApUAIIMOHHOM Dsijly, TPETUI KBAPTUIL — HepBble 75% 3HavYeHuil, 1 HaKOHeIl,
JeTBepThIl KBapTuwib otaesger 100% sHadenuii, To ecTh Bee HAOJIIOACHUS B BHIOOPKE.

Herpymaao 3amernTh, 9T0 MeguaHa — 3TO BTOPOW KBApPTU/Ib, TO €CTh 3HAYEHHE, KOTOPOe
orzenser neppyto nososuny 3uadenuii (0 — 50%) B ynopsijioueHHoi BHIGOPKE OT BTOPOi
nosiopunbl 3Havenuii (50 — 100%).

KBapruiau — 510 onenku KBantuseil pactnpeeienus yposreit 0.25, 0.5, 0.75 u 1 (.25,
To.5, To.75, T1). LIS ONMCAHUS BEIOOPOK HaM Oy/IyT HY KHBI KBaHTHIN ypoBHeit 0.25 u 0.75,
[EPBBIN U TPETUil KBAPTW/Ib WM HUYKHUN 1 BepxHUil kKBapTmwib. OOo3HavYaTh UX OyjIemM
CJIEIYIOIITUM 0OPa30M:

Q; = 295, HMKHUIT KBADTUIIH

Q3 = .75, BepXHUIl KBAPTUJIb

Kaxk naxoaurs HrpkHUN 1 Bepxauit kBapTuan’ [IpocTo: HUKHIN KBaPTU/Ib — 9TO MeIUAHA,
HI2KHEH TI0JIOBUHBI BBIOOPKH, & BEPXHUIT KBAPTHU/Ib — 9TO MeJIMaHa BEPXHEH TOJIOBUHBI BbI-
60pKu. A KaK HAXOJIUTh MEJIMAHy MbI yKe pa3obpasim. PaccMoTpuM Crieayionuii mpumep.

Jlana BbIOOpKa 13 9 HAOIIOACHUIL:

25 15 7 6 75 15 10 12 18
3amuiemM BapUaIrMOHHbBIN PsiI:
6 7 10 12 15 15 18 25 75

Mennana Beibopku — 3uadenue 15. Torjaa HUKHsAS MOJOBUHA BHIOOPKU BBITJISIUT CJIEJLY-
FOIIUM 00pa30M:

6 7 10 12 15

Haxoum memany azkneit mo10Bunbl Bbioopku. Jto uucio 10. Craegosaresnsio, Q; = 10.
Bepxuss nosioBuHa BEIOOPKU BBITJISAAT CJICTYIONIM 00pPa30M:

15 15 18 25 5
Haxomum Memany BepxHell TOJIOBHHBI BBIOOPKHU. DT0 dncio 18. Qg = 18.

C onmcanuem BBIOOPOK CBSI3aHO €IIE OJTHO MOHATHE — MEKKBAPTUJIbHBIN pa3max. By-
JieM oboznaudath ero IRQ), a onpeseisgercs: OH CJIeLyONUM 00pPa30M:

IRQ =Q; —Q

Taxk, B HameMm npumepe, pazodbpannoMm Bbire, IRQ = 18 — 10 = 8. CoxepxkaTebHO MeEXK-
KBapTUJIbHBII pa3mMax — 9TO OJHa U3 Mep pasbpoca 3HadeHuil B BbiOOpKe. Ho MexkkBap-
TUJILHBINA pa3Max o9eHb BayKeH U B « TEXHUIECKOM» OTHOIIIEHUN — IMEHHO OH UCITOJIB3YeTCs
JIJIsI TIONCKa HETUITMIHBIX 3HAYEHU B BHIOOPKE.
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Ilouck HeTUNMYHBIX HAOJIIOeHUIA

HeTurnmmyanabie HaAOJIIO/IeHUsT B BHIOOPKE — HAOJIIO/ICHUS, KOTOPbIE CUJILHO yJIaJe€Hbl OT
MeIMaHHOTO 3HavdeHus. VIHOr1a HeTuImaHble HabJII0IeHIsT B BEIOOPKE UMEIOT «eCTeCTBEH-
HOE» MPOUCXOXKJIeHNE (CYIIECTBYIOT OObEKThI, KOTOPBIE CHJIBHO OTJIMIAIOTCA OT OCTaJIb-
HBIX), & HHOIJIA TaKie HaOJIOIEHNs — MIPOCTO CJIEACTBUs OMMOOK (OIeYaTKU B JTaHHBIX,
HEBEPpHbIC €JMHUIIbI U3MEPCHUA 1 Hpoqee). HeTI/IHI/ILIHbIe Ha6JHOL[eHI/IH TaKzKe Ha3bIBAIOT
HeXapaKmepruLMu Habaroderusmu Wi ewbpocamu (outliers).

Bompoc: kak omnpejeuTh HeTUIUYIHbIE HaO/rOneHnst B BbIOOpKe? OTBeT: HaliTH I'paHu-
bl TUIUYHBIX 3HAYEHUI, U BCe 3HAYEHUs, KOTOPbIE BBIXOJST 38 3TH I'PAHUIILI, CIUTATH
HETUIUYIHBIMEA. | paHUIbI TUINIHBIX 3HATECHUIA:

[Q; — 1.5 x IRQ; Q5 + 1.5 x IRQ)

[IpoBepum, ecTb i1 B BRIOOPKE U3 HAIIETO TpUMepa HeTUlndIHble Hab oennsd. Mbl onpe-
e, 9o Q = 10, Q5 = 18, IRQ = 8. IloxcraBuM Bce 3Ha4YeHns B (POPMYJIBL:

[10 — 1.5 x 8;18 + 1.5 x 8]

[—2;30]

Bumo, 9To ogHo HaO/IIOAEHNE B 9TOT MHTEPBAJ HE BXOIUT — 3TO 3HadeHue 75H. CiemoBa-
TeJIbHO, B HaIllell BHIOOPKE €CTh OJIHO HETUIIMIHOE HadJIoienne — 75.

Paurn

Panr — nopsiIKkoBbIit HOMep HAOJIIOJICHUs B BapUAIMOHHOM PsTy. ByaeM o603HavaTh panr
oyksoit R, R; — paHr i-roro HabJIO/IeHIs B BHIOOPKE.

Bosmoxkub! fBa caydast: 1) BEIOOPKa HE COIEPZKUT MOBTOPSIIOIIXCS 3HAYCHUIT; 2) BBIOOPKA
COJIEPKUT TIOBTOPSIONINECS 3HATEHUS.

B BbIOOpKE HET MOBTOPHAIONINXCS 3HAYEHUI

Ecin B BBIOOpKE HET HOBTOPSAIIMXCS 3HAYCHUHN, paHT HAOIOACHUST — IIPOCTO €r0 MOPSIIKO-
BBIil HOMED B BBIOOPKE, YIIOPSIOYEHHON 110 BO3PACTAHUIO.

ITpumep 3. /lana Boibopka u3 7 HabJIIOICHMI:

6 1 2 7 8 3 100
3amuiieM BapUaIMOHHDBIN PsiI:

1 2 3 6 7 8 100

[Toarmmuiem HoMepa HaOJIIOIEHMI:
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1 2 3 6 7T 8 100
ONONONONORONG
Samumem pauru: Ry =4, Ro =1, R3=2, Ry =5, R =6, Rg =3, Ry =T.

Baumanue: panru onpeessiiorces s HabIoneHnit B ucxodnot evbopke. Hanpumep, Ry
— 9TO PaHT IIePBOr0 HAOJIOJIEHNs B BLIOOPKE, TO €CTh MOPSJIKOBLIN HOMED <IECTEPKU» B
BapUAIMOHHOM DSy, paBHBIN 4.

6 1 2 7 8 3 100

1%8130
ONONONONO @

Anajorngso it ocTaJIbHBIX HAOJIIOAEHUIA.

B BbI60pKe €CThb IMOBTOpPAdoIminecsa 3Ha4YeHnA

Eciu B BLIOOPKE €CTh IOBTOPSIONIUECS 3HAYCHHS, TO BOZHUKACT HEOOXOIUMOCTDL CUMTATh
cpednuti pare.

IIpumep 4. /lana Boibopka u3z 7 nabJroeHmii:

6 1 2 7 8 2 100
SammuimeM BapUAIMOHHDBIN PsIT:

1 2 2 6 7 8 100

JlJ1s1 HETIOBTOPSIOIINXCST 3HAYEHUIT PDAHTU OIIPEJIEISIIOTCS OOBITHBIM 06pPa30M (TOYHO Tak
JKe, KaK B [IPUMEpE BBIIIIE):

1 2 2 6 7 8 100
151 moBTOpAIONNXCS 3HAYCHUI cUMTaeTcs CpeJHMuil paHr. B janHoM ciydae y IOBTO-

PSIIOIIUXCST  «JIBOEK» TIOPSIKOBbIE HOMEpa B BapUAIMOHHOM psiy (panru) — 510 2 u 3.
[Tocunraem cpejuuii panr — cpejgHee apudMeTHIECKOE ITUX TUCET:

2+3
— = 2.0.
2

CilenoBaresIbHO:
1 2 2 6 7 8 100
® (25 ORONONG
Ri=4 Ry=1 R3=25 Ry =5 R; =6, Rg =25, Ry =T.

BaxkHo: jipobHbIe paHrun — 3T0 HOpMaJIbHO. PaccMoTpuMm erre npumep.
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ITpumep 5. /lana Boibopka u3 7 HAOJIOICHMIL:

6 1 7 7 8 7 100
SanmuimeM BapUAIMOHHDBIN P

1 6 7 7 7 8 100

CuauaJia OIIpeJIe/IMM paHT'l HEIIOBTOPATOIIUXCA 3HAYECHUA:

T 0T 100

1 6 8
[TopgkoBble HOMepa OBTOPSIONIUXCS «ceMepok» — 3, 4, 5. Ilocunraem cpemgauit panr:

3+4+5

4.
3

[Tomyuaem:

1 6 7 7 7 8 100
ONONORORORONGO.
Ri=2 Ry=1 Ry=4, Riy=4, Ry =6, Rg=4, Ry = T.

BaykHo: TO, 4TO HEKOTOPBIX «IIPOMEXKYTOUHBIX» HYUCEJI CPEJI PAHIOB Her (Halpumep,
ecTb paHru, paBHble 2 1 4, HO HET PAHra, PABHOIO 3) — 9TO TOXKE HOPMAJILHO.

A. A. Tam6oBreBa, 6



	Медиана
	Квартили

