3apava 1.

I. Ons peweHns aTon 3agadn NpoaHann3npyemMm matemaTnyeckme CBOMCTBA OaHHbIX DYHKLUNIN
@yHKUMs A cooTBeTCTBYEeT b0oKCnIoTy 4. [aHHas yHKLMSA aBnsieTcs napabonon BETBAMU BHAS,
3HaYNT Yy Hee eCTb MakKCUMYM, KOTOPbIN 1 BYAET SABNSETCS BEPXHEN MrPaHNLEN HaLWMX YCUKOB.
Haxoguwm ero: -b/2a = 0.5 n noactaensiem B hyHKUMto, nonyvaem 0,75. CnegosBaTenbHO Halw
6okcnnoT nMbo nepsbli, MMBO YETBEPTLIN. [N fanbHenwero aHanmsa co3naamm nporpaMmmy Ha
Python (npuBegeHa B TeKCTOBOM hopmaTte B KOHLE peLIeHIs)), KoTopas byaeT co3naBaTh
6okcnnoT Ha ocHoBe MaccmBa Yncen ot 0 go 1 ¢ warom 0,05, n nocTpoum Haw 60KCNNOoT.
3ameTum, 4To MegmaHa Haxoautea mexay 0.65 n 0.7, cnegosatenibHO 60KCANOT A1s 3TOMn
DYyHKUUKN - YETBEPTHIN.

QyHKUYms: B cooTBeTCcTBYEeT BOKCM/IOTY 5, TaK Kak no cyTn ata yHKuus “oTt3epkannsaet”
3Ha4yeHust oTHocuTenbHo 0.5, ncxogs na yero 60KCNIOT AaHHON PYHKUMN ByOeT TakuM Xe, Kak U
6okcnnoT ncxogHom dyHKUMnM ¢ meguanon 0.5

@yHkymsi C cooTBeTCTBYET bOKCIOTY 2. [aHHas dyHKUMS BO3paCTaeT Ha JAaHHOM OTPE3KE,
noaTomy 3HadeHnsa dyHkumm npu 0 n 1 6ypyT rpaHuuamm ycukos. Mogctasnsem 0 n 1 n
nony4yaem 0.5 n 1 COOTBETCTBEHHO. 3aMETUM, YTO TaKM YCMKaM COOTBETCTBYIOT 2 rpadmka - 2 n
3. ®yHKuMA E Takke MMEET NOXOXKME XapaKTEPUCTUKIK, MO3TOMY NMOCTPOUM UX BOKCMNNOTbI U
CpaBHUM MexXay coboi, NCMob3ys Kog, NPeACTaBEHHbIN HXKE, HO MOACTaBMAS Opyrne
ypaBHeHus B 8 CTpouky koga. Nonyyaem, 4To MegmnaHa Bhiwwe y 6okcnnota dyHKuumn E, 3HaunT en
cooTBeTcTBYEeT 3 60KCnN0T, a hyHKUMn C - BTOPO.

@yHkymsi D cooTBeTcTBYET b0KCnNoTy 6. KBagpaTtnyHasa yHKLMS ABNSIETCA CTPOro
BO3pacTaloLLEelN Ha HaWeM OTpe3Ke, UCXoAs N3 Yero HaMMeHbLNMU 1 HanboNbWNMK 3HAYEHUSIMUA
O6ynyT 3Ha4eHnsi 0 1 1 COOTBETCTBEHHO, @ MeguaHa ocTaHeTCs MeamnaHon. Takmum o6pa3om, Mbl
OOJMKHbBI NOAYyYNTb 6OKCMIOT C yeukamu, TaHywmmmnces ot 0 go 1 n meguadon B 0.25

Q®yHkumst E cootBetcTByeT 60kcrnioTy 3. daHHasa hyHKUNS TakXKe SBNSETCS CTPOro
BO3pacTaroLLen, NMOTOMY rpaHuLbl YCUKOB HOBOrO 6okcnnoTa - 3HadeHns pyHkuum npu 0 n 1, To
ecTb 0.5 n 1. MeguaHa Takxxe 6yaet gocturatecs B Touke 0.5, noacrtaBnsieM ee B (hyHKLNIO U
nonydaem 0.75. [lanee npoBoanmM cpaBHeHust ¢ pyHKumen C, onucaHHble paHee, 1 ONpeaensiem,
4yTO (PYHKUMN COOTBETCTBYET 3 GOKCNOT.

import pandas as pd

from matplotlib import pyplot as plt

import seaborn as sns

import numpy as np

arr = [0.05,0.1,0.15,0.2,0.25,0.3,0.35,0.4,0.45,0.5,0.55,0.6,0.65,0.7,0.75,0.8,0.85,0.9,0.95,1]

arrl =]

for item in arr:
arr1.append(-item**2+item+0.5)

df = pd.DataFrame(arr1)

plt.boxplot(df)

plt.show()

Il.

OueHka cpegHen 3apnnaTbl 3aBbllleHa, Tak Kak Mo4YTu BCe PECMNOHOEHTbI C BbICOKUM YPOBHEM
[0X0o[a NpoLUv Onpoc, a ¢ HA3KMM YPOBHEM A0OXOAA NPOLLM TONbKO nosioBunHa. Ecnum 6kl onpoc
NPOLWNN BCe, TO K HaLLIMM AaHHbIM o6aBniock 6bl MHOMO 3HA4YEHWI 3apniaThl HXKe 33 ThiCsud K
N3-3a 9TOro cpenHNasa 3apnnarta 6bl CHA3WIACh.

MenomaHa MoXeT 6bITb Kak 3aBbllleHa, Tak 1 3aHM>KeHa. Bo3MoXKHO Takoe, YTo Joxofbl
nopasnsoLero 60bLWMHCTBA HEOMPOLIEHHbLIX NpUHaAneXxar K uHTepsany ot 30,622 Tbicay Ao
33 Tbics4, 1 TOrga HoBas MeamaHa 6yaeT Bbile cTapon. OgHakKo BO3MOXHO U TaKoe, YTO
60/IbLUINHCTBO HEOMPOLLEHLIX MMET aoxodpbl Hxke 30 622 pybnein n Torga MeamaHHbIn JOXOA4
OKaXKeTcH HuKe. Takxe MegmaHa MOXXeT He UBMEHUTCA.

3HaueHne 75 nepceHTUNs npeyBennyeHo. Y Hac Aob6aBUTCs MHOMO NtOAeN C ManeHbKUMm
[oxogamm, UCXoOst N3 Yero rpaHuua 75-nepceHTnns rapaHTMpoBaHHO CMECTUTCS BHU3
3HaudeHne 25 NepceHTUNs TakKe MOXET BbITb Kak NpeyBeInvyeHo, Tak U npeymeHblleHo. Ecnn
60/bLUINHCTBO NtOAEN, He NpoLleawmnx onpoc NMEeKT 3apnnaTty Huxke 19,979 pybnen, To 3HadeHne
25-NepceHTNS MOXKET YMEHBLUNTCSA, OQHAaKO ecnv 60NbLUMHCTBO HEMPOLLUEHHbLIX MMEET 3apniaThl
6nnxe K 33 Tbics4aMm, To 25 NePCEHTUSb YBENNYUTCS N3-3a YBENNYEHNS NOOEN.

MakcumanbHasa 3apnnaTa, CKopee BCEero, SBMSIETCS BEPHOW, Tak Kak NoYTN BCe COTPYAHUKMN C
BbICOKOW 3apniaTol NpoLwin onpoc, a 3Ha4YMT AaHHble O HanbOoJsIbLUEM 3HAUYEHNN BEPHbI. TEM He



MeHee, HeNb3si ckadaTb TOYHO, SABNSIETCH NN OHA BEPHOWN, TaK Kak B 3a4aHnn cKa3aHo, YTo “no4tun
BCe” COTPYOHVKUN C BbICOKOW 3apnaaToin NpoLwn onpoc, HO He BCe, criegoBaTefibHO
MakcumanbHas 3apnnara MoXeT 6bITb Y KOro-To, KTO ONpOC BCE-Taky He NPOLUES.

Cpenatb ogHO3Ha4YHbIE BbIBOAbI OTHOCUTENIBHO HACTOSALLIErO pacnpeneneHnsi HeBO3MOXKHO. Ha
NPEACTaBNeHHON anarpaMmme MOXKHO 3aMeTUTb 2 SIBHbIX Nuka: npu nopsiaka 20000 v npm 45000
py6nsx. Mo>XXHO NpennonoXuTb, YTo NMK okono 20000 cTaHeT elle 6onee IBHbIM U SSPKO
Bblpa>XeHHbIM. 3HaveHnss MeHblue 30 ThiCAY CUbHO BbIPACTYT U U3-3a 3TOro rpaduk
pacnpeneneHnsa MOXET BbIrNSOeTb Kak HopMmanbHoe pacnpegenerune B ananadoHe 10-30 Tbicsu
1 ManeHbknin “6yropok” ot 30 TbICAY C NMMKOM, rae 6yoeT 3HaYMTENbHO MEHbLLE 3HAYEHUNA.



