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AHAJIN3 CTATUCTUKHA JIYHIIUX 300ITAPKOB MUPA U POCCHUHA

BEPXOI'JIAAOBA Aunekcanapa BaraaumupoBHa
MarucTpaHT
OI'BOY BO «/loHCKOI rocyaapCTBEHHBIM TEXHUUECKUN YHUBEPCUTET
r. PocroB-Ha-Jlony, Poccus

Jluyo, cobuparoweecss OmKkpuims 300NAPK, BbIHYICOCHO Peulamsp, KaKue 6Uobl emy cmoum 6KI0Yamy 6 Cnu-
COK c80€20 300napKa, a KaKue npuoémcs ocmasums 6e3 Humanus. B smom Oene on modcem onupamvcs na
ONBIM Yice YCMOAGUUXCS DONLUUUX 300NAPKO8G, A MOJCEM U3 CEOUX TUUHBIX NPUOPUMEN 08 NOO0OPAMb HCU-
somuuvix. [Ipu 5mom Heobxoo0umo noOHUMams pasHuyy 20CyO0apCmeeHHbIX U YACHHBIX 300NAPKOE, HAYATbHbIL
Kanumarn KOMOPwIX MOJICEm CUbHO OMAUYAMbCA, MAK Jce, KaK U UMerowancs niowaob.

KiroueBble cioBa: MaTeMaTHYECKUH aHAJIW3, CTATUCTHKA, 300IapK, aHAIN3 CTAaTUCTUKHU, BHJIOBOH COCTaB,
(GYyHKLIUH pacipeneneHHus.

H epell HavyaJoM pa3padOTKM MaTeMaThye- O3HAKOMUTHCS C PeaJbHbIMU OOBEKTaMH, TO €CTh
CKOM MOJENTM BHJIOBOI'O COCTaBa TOPOJA- MNPOBECTH cOOp JAHHBIX IO 300MapKaM Ha Ipea-
CKOTO 300IapKa Mbl IPOBOJMM JOMOJHUTENb- MET BUIOBOIO COCTaBa Komaubux. J{iist aToro Obl-
HbI€ HCCIIEJIOBaHUS, HEOOXOAUMBIE Ul KOp- Jia MPOBeJIeHa BBIOOpKA U3 copoka 30omapkoB (30
PEKTHOrO NocTpoeHus mozenu. MccnenoBaHus — Iydmmx 300mapkoB mupa v 10 mydmmx 3oomap-
OCHOBBIBAIOTCSI Ha aHainu3e coOpaHHOM cratu- KoB Poccun) M mocTpoeHue TabiaMIbl MO MOTy-
CTHKH IO Jy4IIUM 300mapkaM mupa. [lonydeH- dYeHHbIM JaHHBIM. BbIOOp 300mMapkoB OCyIECTB-
HBIE PE3yJIbTaThl CTAHYT OOOCHOBAHUEM BBIOOpA  JISUICS U3 CTaTel, KOTOpBIE HA OCHOBE psfa mapa-
MapaMeTpoB U OIPAaHUYECHUN JJI1 ONTUMH3ALUH, METPOB COCTABISUIM TOMBI JIYYIIMX 300HapKOB
IIPUMEPOM JUIsl CPAaBHEHUsS IOJyYEHHBIX Moje- Mupa, EBponsl n Poccun. /IemoHncTpanust Buao-
7ieil, BBISIBJICHUS IPEUMYIIIECTB. BOTO Pa3HOO00pa3Msi HaXOJIUTCS B OTKPHITOM J0-
JIst KOPPEKTHOTO MCCIE0BaHUs HEOOXOIMMO  CTYIIE, Ha caifiTax 3001apKOB.
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Tabnuya 1

BUAOBOE PASHOOBPA3HUE 300ITAPKOB MUPA

CMUTCOHOBCKHIH

Species/ Cunramypekuit | 3oomapk | Ilpaxckuit | 3oomapk | OauHOYprckuii | HamMoHaNBHBIA | 300mapk
Name of the zoo 3000apK Toponro 300MapK Panya 300MapK 3oosornueckuit | Iropuxa
HmapK

Asian Lion 1 1

Amur Tiger 1 1 1

African Lion 1 1 1 1

The Dune Cat 1

White Lion

White Tiger 1

Bengal Cat

Bengal Tiger 1

East Siberian Lynx

Cheetah 1 1 1 1

The Far Eastern
Leopard

Far Eastern Forest Cat

Long - tailed cat

Clouded leopard 1 1

Indochinese Leopard

Indochina Tiger

Caucasian Leopard

Jungle cat

Canadian Lynx 1

Caracal 1 1

Temminka the Cat

The Angler Cat 1 1

Geoffrey's Cat

Leopard 1

Liligr

The Malay Tiger

Manul 1

Ocelot

Persian Leopard

Cougar 1

Red Lynx

Lynx 1 1

Savannah

Serval

Siberian Lynx

Snow Leopard 1 1

Steppe Cat

Sumatran Cat

Sumatran Tiger 1 1

Florida Cougar

Black - legged cat

Jaguar 1

Jaguarundi 1

The sum of species: 4 9 6 2 2 8 3
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[Tocne mpoBeeHus: ONTUMHU3ALUN HEOOXOAUMO
Oyler MpoBepUTh MOEIb HAa KOPPEKTHOCTH IO
pacxoznam. g 3TOro MMeEroLMecs: AaHHbIE HAJ0
MIPOAHAIM3UPOBATh, MPOBECTH HCCIEIOBAaHUS Ha
HAaXOXKIECHHUE JIyqlIero rpaduka, ONMMCHIBAIOIIETO
peanbHble aaHHble. [lo cOOpaHHBIM JTaHHBIM MBI
cTpouM TalnuIly, MO KOTOpOil OylIeM CTpOUTH

rpaduK pacrpeneneHus: BEMMYHHBI PACXOJ0B 300-
IIApKOB Ha KOLIauybMX. BMecTe ¢ 3TUM BBIUUCIIIEM
OCHOBHBIE II0KAa3aTeld, Ha KOTOpbIE MbI OyIeM
onMparhbcs B JAJIbHEHIIEM, IIPH TOMCKH HEO00XO-
MO (pyHKUIUH. TaKiMU 1TOKa3aTeNsIMH SIBIISIOT-
Csl aCUMMETPHs, KCLECC, MAaTEMAaTUIECKOE OXKU-
nanue, mucnepeus, CKO.

Tabauya 2
PACYET OCHOBHBIX IOKA3BATEJIEN
CpenHee 3HAYCHUE 161 832 325,00
Curma (CKO) 71404 874,75
Kopens u3 qucn nenum Ha MO 0,44
Jucnepcust 5098 656 137 858 070
Mar oxxuganue 161 832 325
AcummeTpus 1,03704
DKclece UCX.IaH. 5,10771
Tabnuya 3

PACYET JAHHBIX JJIS1 IOCTPOEHUSA T'PA®UKA IO UCXOJHBIX JTAHHBIM 1
I'PA®UK HOPMAJIBHOI'O PACIIPEJAEJIEHUSA

PacuéTel, M0 HCXOIHBIM JTAHHBIM
HcxomHble JaHHBIE BepositHoCcTh Kurt - 3

18 000 000 0,000

19729 749 0,000 Hopwm. Pacn p(x) F(x) AcummeTpus 1,03704
19729 750 0,025 0,13525 0,00731 | 0,00731 JKCLEecC UCX.IaH. 5,10771
64 850 500 0,050 0,16087 0,00869 | 0,01599 Okcuece p(x) -1,46227
99 894 250 0,075 0,20563 0,01111 | 0,02710

100 880 000 0,100 0,25823 0,01395 | 0,04105

100 880 000 0,125 0,31860 0,01721 | 0,05826

100 900 000 0,150 0,38619 0,02086 | 0,07912

104 650 500 0,175 0,45990 0,02484 | 0,10396

113772 000 0,200 0,53806 0,02906 | 0,13302

113772 000 0,225 0,61847 0,03341 | 0,16643

113792 000 0,250 0,69842 0,03772 | 0,20415

117 050 000 0,275 0,77487 0,04185 | 0,24601

117 802 000 0,300 0,84461 0,04562 | 0,29163

117 930 500 0,325 0,90446 0,04885 | 0,34048

127 150 000 0,350 0,95157 0,05140 | 0,39188

131 856 250 0,375 0,98357 0,05313 | 0,44501

134 258 750 0,400 0,99880 0,05395 | 0,49896

136 320 500 0,425 0,99647 0,05382 | 0,55278

136 822 500 0,450 0,97671 0,05276 | 0,60554

137 036 000 0,475 0,94055 0,05080 | 0,65634

138 616 700 0,500 0,88983 0,04806 | 0,70440

158 403 500 0,525 0,82707 0,04467 | 0,74908

160 329 950 0,550 0,75526 0,04079 | 0,78987

160 672 250 0,575 0,67758 0,03660 | 0,82647

169 210 000 0,600 0,59722 0,03226 | 0,85873
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170 431 000 0,625 0,51716 0,02793 | 0,88666
177 901 300 0,650 0,43997 0,02376 | 0,91043
179 348 750 0,675 0,36774 0,01986 | 0,93029
179 348 750 0,700 0,30197 0,01631 | 0,94660
184 157 000 0,725 0,24362 0,01316 | 0,95976
184 261 750 0,750 0,19309 0,01043 | 0,97019
198 428 250 0,775 0,15036 0,00812 | 0,97831
214010 500 0,800 0,11503 0,00621 | 0,98452
214704 750 0,825 0,08646 0,00467 | 0,98919
215 589 750 0,850 0,06384 0,00345 | 0,99264
216 897 500 0,875 0,04631 0,00250 | 0,99514
231178 750 0,900 0,03301 0,00178 | 0,99693
233 467 950 0,925 0,02311 0,00125 | 0,99818
234 154 250 0,950 0,01590 0,00086 | 0,99903
324 376 550 0,975 0,01075 0,00058 | 0,99961
438 456 300 1,000 0,00714 0,00039 | 1,00000
500 000 000 1,000 18,51365

Jlanee MBI IpeanojaraeéM, 4YTO HMCXOJHBIH TOCTPOUTH TaOJUIYy, COOTBETCTBYIOIIYIO HOp-
rpadpuK HUMeeT HOPMajJbHOE paclpeseleHue. MajlbHOMY paclpe/ieleHuIo, a Jajiee Mo IMOoily-
JUist TpOBEPKH THUITOTE3bI, HEOOXOIUMO CHavajga YEHHBIM JTaHHBIM CTPOUM rpaduk.
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¢ VcxonHble JaHHBIE B HopmanbHoe pacripesiesieHue

Pucynox 1. CpaBHeHue rpadgmka HCXOIHBIX JaHHBIX ¢ (PyHKIMeH HOPMAJBLHOIO pacrpeeeHust

O4eBHUIHO, YTO JJI HAIIKX JaHHBIX HE MOMJ- MPOBEPSAEM MO ACUMMETPHH U IKCIIECCY.
XOIUT HOPMAJIbHOE PaCIpeEACIIEHUE, TaK KE ITO

Tabauya 4
PACUYET OCHOBHBIX ITIOKA3ATEJIEN
AcummeTpust 0,338832
DKcuecc -0,78083
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CrnenoBaTeibHO, MBI JIOJDKHBI BBIIBUHYTH  JaHHBIX. [IpeanosioxuM, 4YTO JTaHHBIE HMEIOT
Ipyrylo TUnoresy, o GyHKIUU pacmpeneneHus pacnpeaencHue Panes-Paiica.
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¢ Ucxonnele nannsle M Pacnpenenenue Panes-Paiica HopmanbsHoe pacnpenenenue

Pucynok 2. CpaBHenue rpadgmka HCXOAHBIX JaHHBIX ¢ pyHKIHeH pacnpenenenus: Pajes-Paiica

Tabnuya 5
PACUYET JAHHBIX JJI1 IOCTPOEHUSA ®YHKIIUA
PACHPEJIEJEHUS PIJIES-PACA
Pacnpenenenue Panes-Paiica
n D
3,04 171 068 575 F(x) theor
Hessizka 0,06 0,00141 -0,02 0,00056
0,05109 0,00 0,00000
0,17712 0,10 0,01043
0,18197 0,08 0,00672
0,18197 0,06 0,00325
0,18207 0,03 0,00103
0,20113 0,03 0,00068
0,25135 0,05 0,00264
0,25135 0,03 0,00069
0,25147 0,00 0,00000
0,27064 0,00 0,00002
0,27515 -0,02 0,00062
0,27592 -0,05 0,00241
0,33359 -0,02 0,00027
0,36444 -0,01 0,00011
0,38049 -0,02 0,00038
0,39439 -0,03 0,00094
0,39780 -0,05 0,00273
0,39925 -0,08 0,00574
0,41001 -0,09 0,00810
0,54685 0,02 0,00048
0,56008 0,01 0,00010
0,56242 -0,01 0,00016
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0,61991 0,02 0,00040
0,62795 0,00 0,00001
0,67580 0,03 0,00067
0,68478 0,01 0,00010
0,68478 -0,02 0,00023
0,71383 -0,01 0,00012
0,71445 -0,04 0,00126
0,79191 0,02 0,00029
0,86127 0,06 0,00375
0,86396 0,04 0,00152
0,86733 0,02 0,00030
0,87221 0,00 0,00001
0,91770 0,02 0,00031
0,92371 0,00 0,00000
0,92545 -0,02 0,00060
0,99908 0,02 0,00058
1,00000 0,00 0,00000
1,00000 0,00 0,00000

B atom ciyyae pacnpenernieHue Tarkke HAC He
ycTpauBaet. [lorpenHocTs BO3HUKAET U3-3a Ma-
JICHBKUX 300I1apKOB 1 6OJII)HII/IX, KOTOPBIC CUJIIBHO
OTKJIOHSIFOTCSL OT cpeHuX 3HaueHui. [locne mpo-

BEJICHUS JIBYX UCCIICOBAaHUM, IPUXOJNUM K BBIBO-
Jly: ONTUMAaJbHBIM BBIOOpOM OyJeT NpOBeleHHE
aHaJIM3a IOATOHKY 10 (PYHKIMU pacripeesieHus 1
UHTErPaIbHBIM [T0KA3aTEIIsIM.

Tabnuya 6
PACUET OCHOBHBIX IOKA3ATEJIEN
Bri6 quc/Mog nuc 0,87
MO 144 979 774,96
Hucnepcus 4441027809817810,00
AcummeTtpus 1,45
DKcrecc 6,72
D 0,04
Tabnuya 7

PACYET JAHHBIX JJ151 IOCTPOEHUSA T'PA®UKOB ITOJAIOHKH ®YHKIINA
PACHPEJEJEHUS U UHTETPAJIBHBIX TOKA3ATEJEN

IMoaroHka GpyHKIUM pacIipeieieHus
DD nn
147 981 500 4,44 Feren Paznuma Ksagpat pa3auiist
Hessizka 0,05 | 0,000130 -0,024870 0,000619 10 000 000 0,000179
0,025019 -0,024981 0,000624 20 000 000 0,001468
0,148718 0,073718 0,005434 30 000 000 0,005024
0,154322 0,054322 0,002951 40 000 000 0,012001
0,154322 0,029322 0,000860 50 000 000 0,023509
0,154437 0,004437 0,000020 60 000 000 0,040559
0,176799 0,001799 0,000003 70 000 000 0,064008
0,237369 0,037369 0,001396 80 000 000 0,094493
0,237369 0,012369 0,000153 90 000 000 0,132366
0,237510 -0,012490 0,000156 100 000 000 0,177640
0,260948 -0,014052 0,000197 110 000 000 0,229943
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0,266468 -0,033532 0,001124 120 000 000 0,288506
0,267415 -0,057585 0,003316 130 000 000 0,352178
0,337693 -0,012307 0,000151 140 000 000 0,419469
0,374671 -0,000329 0,000000 150 000 000 0,488641
0,393633 -0,006367 0,000041 160 000 000 0,557817
0,409894 -0,015106 0,000228 170 000 000 0,625115
0,413847 -0,036153 0,001307 180 000 000 0,688789
0,415527 -0,059473 0,003537 190 000 000 0,747353
0,427944 -0,072056 0,005192 200 000 000 0,799685
0,574970 0,049970 0,002497 210 000 000 0,845085
0,588030 0,038030 0,001446 220 000 000 0,883295
0,590322 0,015322 0,000235 230 000 000 0,914466
0,644548 0,044548 0,001984 240 000 000 0,939092
0,651827 0,026827 0,000720 250 000 000 0,957914
0,693713 0,043713 0,001911 260 000 000 0,971819
0,701303 0,026303 0,000692 270 000 000 0,981738
0,701303 0,001303 0,000002 280 000 000 0,988561
0,725313 0,000313 0,000000 290 000 000 0,993084
0,725816 -0,024184 0,000585 300 000 000 0,995969
0,786229 0,011229 0,000126 310 000 000 0,997738
0,837259 0,037259 0,001388 320 000 000 0,998780
0,839209 0,014209 0,000202 330 000 000 0,999368
0,841658 -0,008342 0,000070 340 000 000 0,999686
0,845204 -0,029796 0,000888 350 000 000 0,999851
0,878742 -0,021258 0,000452 360 000 000 0,999932
0,883327 -0,041673 0,001737 370 000 000 0,999970
0,884663 -0,065337 0,004269 380 000 000 0,999988
0,970239 -0,004761 0,000023 390 000 000 0,999995
0,992016 -0,007984 0,000064 400 000 000 0,999998

IIpooonicenue Tabnuywr 7

PACUYET JAHHBIX JJ151 IOCTPOEHUA T'PA®UKOB IO OHKH _
®OYHKIUU PACITPEJAEJEHUA U UHTEI'PAJIBHBIX IIOKA3ATEJIEU

[Toaronka MHTErpagbHBIX MOKa3aTeNnei
Fcren Pcrem*dx MO Hucn AC DK
0,00071 0,00268741 53 021,937 42158936750767,00 -0,02 0,033533
0,05935 0,14625724 9 484 855,116 939073961403269,00 -0,254253 0,305714
0,24298 0,242964912 24 270 797,683 493875885174829,00 -0,075237 0,050901
0,24985 0,006895714 695 639,649 13410717079986,60 -0,001998 0,001322
0,24985 0 0,000 0,00 0,000000 0,000000
0,24999 0,000139932 14 119,186 271892508580,77 -0,000040 0,000027
0,27663 0,027002023 2825775,214 43917451700682,30 -0,005985 0,003622
0,34376 0,068098801 7 747 736,844 66323140082745,30 -0,006994 0,003275
0,34376 0 0,000 0,00 0,000000 0,000000
0,34391 0,00014932 16 991,369 145239726715,14 -0,000015 0,000007
0,36827 0,024382036 2853 917,302 19019751534499,60 -0,001795 0,000752
0,37390 0,005626724 662 839,311 4156075133184,94 -0,000382 0,000156
0,37486 0,000961425 113 381,305 703439205277,26 -0,000064 0,000026
0,44324 0,067373826 8 566 581,940 21418198149270,00 -0,001290 0,000345
0,47722 0,033527793 4 420 849,055 5774388095866,16 -0,000256 0,000050
0,49421 0,016842061 2 261 194,045 1935832815593,36 -0,000070 0,000011
0,50855 0,01423248 1940 178,843 1067194686021,39 -0,000031 0,000004
0,51201 0,003451663 472 265,161 229677572906,83 -0,000006 0,000001
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0,51348 0,001465482 200 823,762 92477118427,40 -0,000002 0,000000
0,52426 0,010708865 | 1484 427,581 433588283349,41 ~0,000009 0,000001
0,64554 0,107619846 | 17047360,247 | 19392708141303,20 0,000880 0,000177
0,65589 0,010210942 | 1637 119,784 2405982500429,80 0,000125 0,000029
0,65770 0,001805906 290 158,973 444711155378,43 0,000024 0,000006
0,70015 0,039884944 6 748 931,444 23416602649881,20 0,001917 0,000697
0,70580 0,00560126 954 628,416 3628299653920,05 0,000312 0,000119
0,73819 0,03055662 5436 062,503 33118084508813,10 0,003684 0,001820
0,74404 0,005787106 1037 910,244 6835882757496,69 0,000794 0,000409
0,74404 0 0,000 0,00 0,000000 0,000000
0,76255 0,017800489 3278 084,633 27321168700425,90 0,003617 0,002126
0,76294 0,000387136 71 334,319 597379012198,07 0,000079 0,000047
0,80965 0,041428575 | 8220599,666 | 118350646395941,00 0,021374 0,017143
0,84972 0,035008263 | 7492135891 | 166822810666717,00 0,038911 0,040306
0,85127 0,001541478 330 962,569 7494004703737,48 0,001766 0,001847
0,85322 0,001935706 417 318,417 9650983165182,65 0,002303 0,002440
0,85605 0,002797566 606 785,066 14469456512794,30 0,003516 0,003795
0,88318 0,023097358 | 5547679,123 | 178306685115729,00 0,051933 0,067175
0,88696 0,003701623 864 210,218 28984285837066,00 0,008666 0,011507
0,88806 0,001097053 256 879,642 8723861547032,95 0,002629 0,003517
0,96437 0,035984969 | 11672 680,198 | 1158111568622250,00 0,702004 1,889786
0,98826 0,0113661 4983538303 | 978944841149533,00 0,970748 4,275018
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Pucynox 3. CpaBHeHHe rpadguka HCXOIHBIX JAHHBIX C MOATOHKON (PpyHKIMHU pacnpeneaeHus U
HHTErpajbHBIX NOKa3aTeJei

ComnocraBuB Bce Tpu rpaduka, MOKHO IPUNATH
K CJEAYIOIIEMY BBIBOAY: TpPaHMIBI TI'padUKOB
MOATOHKH (DYHKLMM pachpeseNieHus] U MOJATOHKU
UHTETpaJIbHBIX [IOKa3aTenell MOXKHO CUHMTaTh
HEKHM JIOBEPHUTENbHBIM HHTEPBAJIOM JUIsl UCXOJ-
HBIX JaHHBIX. TO ecTh B 00JIaCTH, HaXOISIIEUCS

17

MEX]y JaHHBIMU IpapUKaMu, ¢ HEKOTOPO Joneit
MOTPEIIHOCTH, OyIyT JeXaTh IPyrue pealbHbIe
JTAHHBIM T10 Pacxo/iaM 300MapKOB, HE BOIIEIIINX
B paboty. Bmecte ¢ 3TuMm, 1aHHBIE BBIBOABI OYIyT
WCTIOJIH30BATHCS ISl CPABHEHUS HAIle MaTeMa-
TUYECKON MOJIENH C peaTbHBIMU 00BEKTaMH.
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ANALYSIS OF STATISTICS OF THE BEST ZOOS
IN THE WORLD AND RUSSIA

VERKHOGLYADOVA Alexandra Vladimirovna
master's student
Don State Technical University
Rostov-on-Don, Russia

A person who is going to open a zoo is forced to decide which species he should include in the list of his zoo,
and which will have to be left out. He or she can rely on the experience of established large zoos or choose
animals from his or her own personal priorities. It is important to understand the difference between public
and private zoos, the initial capital of which may differ greatly, as well as available space.

Key words: mathematical analysis, statistics, zoo, statistical analysis, species composition, distribution functions.

AHAJIN3 ®U3UNO0JIOT'UN KOITAYbUX

BEPXOI'JIAJOBA Anekcanapa BragumupoBHa
MarucTpaHT
OI'BOY BO «/loHCKOI rocyaapCTBEHHBIM TEXHUUECKUN YHUBEPCUTET
r. PocroB-Ha-Jlony, Poccus

Paccmampusas komgpopmuvie Xapakmepucmuku Ycaosuil COOePHCAHUSL HCUBOMHBIX, MONCHO BbLOCIUNMb He-
KOMOPYI0 3aKOHOMEPHOCHb 6 mpebosanusix. B nepeyio ouepeodb, 3mo ce513aHo ¢ mem, 4mo no mepe yseiude-
HUSL pasmepa euoa Kouwa4bux MHO2Ue U3UOI02UYecKUe Napamempsl USMEHSIOMcs cooopasho pazmepy. Om-
Cr0a 8UOUM HEOOXOOUMOCHb 8 U3YUEeHUU HEKOMOPbIX 0CODeHHOCmel (uU3UOT02UU KOWAUbUX, KOMOPblE MO-

2ym noeusms Ha Mpebo8aHUs K YCI0GUAM UX COOEPHCAHUSL.
KuaroueBble cioBa: Gpu3noI0rus, 0COOCHHOCTH BH/Ia, KOIIAYbH, MATEMAaTHUCCKUH aHAIN3, IMHUS TPSHIA.
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