VIIK: 303.5 AHTOH NMUITMIA,

acriupaHm ¢hakyrnbsmema couyuornoauu Kuescko-
20 HayuoHarbHo20 yHusepcumema umeHu Ta-
paca Llleg4yeHKo

BAXXHOCTU K KTHOTr KpyrneHnsa Koiandyecrte
O Ba ocC o e oroo e (o ecTBa
PEeCnOHAEHTOB NPU NOCTPOEHUMU BbI60pKVI

Annomauus

B pabome paccmompenvt npobaemol, cesizanivle ¢ HEOOXOOUMOCTIBIO OKPY2IAMb KO-
JIUUECTNEO PECNOHOEHMO8 8 CIMPAMAX NPU NOCMPOCHUU 8bl00PKU. Anarusupyomes
OMKILOHEHUSL OM 3ANIAHUPOBAHHOZ0 006EMA 8bIOOPKI U CMEUWEHUS. 8 CMPYKMYPE Bbl-
GOPOUHOLL COBOKYNHOCIILL, KOMOPbLE MOZYM 803HUKAMY BCIe0CMEUE NPUMEHEHUSL 00-
WenpUHSAMbLY NPasu okpyzienust uucer. Ha npumepax demoncmpupyemcst neobxo-
OUMOCTD NPUMEHEHUS CREUUATLHDIX MeM0006 CAYuaiinozo okpyeienus. IIpedraza-
emcsi anzopumm, NO3GOAAIOUUL MUHUMUSUPOBATD NOZPEULHOCU, KOMOPbLe B03HU-
Kaom 6 peyiomame OKpy2ieHusl, U COXPAHIMD 3aNnIAHUPOSAHHIL 066eM 8bIOOPKU.
AHanu3upyromes npeumyu,ecmea maxozo Ciyuainozo OKpYzienus no CPasHeHuIo ¢
0OWENPUHSIMBIMU NPABUIAMU.

Knroueswte cnosa: 61)160])7661, Keoma, oKkpyaienue uucel, nozpeuwnocma, Cﬂyudﬁ7106
OKpYyeienue

[TpoexkTupyst caydailHyl0 BBIOOPKY /IS SMIIMPUYECKOTO UCCJIEOBAHUS,
06bIYHO PabOTAIOT ¢ IPOOHBIMU YUCIAMHU, TOCKOJIBKY 00bEM CTPATHI PACCUUTHI-
BAETCs KaK MPOMOPIIMOHATIbHAS /10JIs1 BBIOOPKHU, KaK TIPABUIIO, SIBJISTIONIASICS Jle-
ficTBuTenbHBIM (IpOGHBIM ) uncsioM. Ha mociieiieM miare, ipu epexo/ie K KO-
YeCTBY PECIIOH/IEHTOB CTAHOBUTCS OYE€BU/THBIM, 4TO BCE YHCJIA HYKHO OKPYTJIATh
JI0 HaTYPAJIbHbBIX, BE/Ib MbI HE MOKEM TJIAHUPOBATH CTPATy, HarpuMep, u3 12,6
pectionzierTa. /IJist 5TOT0 B OCHOBHOM HCIOJIB3YIOT KJIACCHYECKOE OKPYTIICHUE IO
GIKANTIIETO HATYPATLHOTO YHC/Ia WK 0 OJIMIKAero HanbOJIbIero HaTy-
panbroro uncaa [Turner, 2003; Suhr, 2009; Westfall, 2011; Chaudhuri, 2003].
OxHako prMeHeHre OOBIYHBIX TIPABUJI AT HEYOBIETBOPUTEIBHDIN PE3yJIh-
tar. B pesysnbrate ux npumMeHeHus 06beM BBIGOPKU MOKET U3MEHUTHCSI — MbI
MOKEM TOJIYYUTh MEHBINYI0 BHIOOPKY (Y4TO 9KOHOMHT 3aTpPaThl HA MCCJIEI0BA-
HEE), HO XY/IIIYIO Pepe3eHTaTHBHOCTD BBIOOPKHU, I HA0OOPOT, OOJIBIIYIO BbI-
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GOPKY, UTO BEJIET K YIOPOKAHUIO MccaeoBanus. B ciaydae o6oux moaxomnos Oy-
JIET Pa3HUTHCST 3alTAHUPOBAHHBIN 06BEM BBIOOPKHM U MOKET BO3HUKHYTH I10-
IPEIIHOCTH KaK Pe3yJbTaT CMENIEHUsT CTPYKTYPhI BHIOOPOYHON COBOKYITHOCTH
10 OTHOIIEHHIO K TeHepabHO. B coBpeMeHHOI JiuTepatype 9Toil ipobiemMe He
YIEJISIeTCS TOJIZKHOE BHUMAHUE; 9TY TEMY He PACCMaTPUBAIOT, TIOCKOJIbKY BOCIIPH-
HUMAIOT TPOOJIEMY KaK OYEBMAHYIO WM HezHaunMmylo. OIHAKO Ha MPaKTHKE
BCTPEUH C 3TO¥ POOIEMOIT He MUHOBATB, a €€ TIPEOI0JICHIE He BITOJTHE OYEBUIHO.

B 910i1 cTaTbe TpeioKeH aIrTOPUTM BBIYNCIEHIST 00beMa CTPaT [Tl CIIy-
YaitHO# BEIOOPKH ¢ HAMMEHDIIMM OTKJIOHEHUEM OT 3aJaHHOM.

Chopmyupyio camy rnipobsemy. JlJist 5TOro pacCMOTPUM TPUBUATBHBII TTPH-
Mep: HY’KHO CIIPOEKTHPOBATh IIPOIOPIIMOHAIBHYIO BEIGOPKY oObemoM 400 pec-
MIOH/ICHTOB JIJISI TEHEPAJIbHOI COBOKYITHOCTH “HaceJieHue crapiie 18 et BKIovn-
TEJILHO, IPOKMBAIOIIee B ropojiax ¢ HaceserneM cBbiire 500 Toicstu” (tabor. 1).

Tabauya 1
Bbi0opKa /1151 reHepaJbHON COBOKYIIHOCTH
KoauuectBo
Hacesnenue 06BEKTOB,
Hacenenue Konuuectso
Topon . ropojia B BO3- Honsa OKPYTIJIEHHOE
ropoja 00BEKTOB
pacre 18+ OOBIYHBIM
MEeTOIOM
Kues 2799199 2181161 0,3045 121,8019 122
Xapbkos 1446500 1110006 0,1550 61,9857 62
Onecca 1009145 765917 0,1069 42,7709 43
[lnenponet-
POBCK 1004853 750693 0,1048 41,9207 42
Honerk 962049 713514 0,0996 39,8446 40
3amopoxkbe 776535 584886 0,0817 32,6616 33
JIbBOB 732009 559940 0,0782 31,2686 31
Kpusoii Por 665080 496859 0,0694 27,7460 28
Bcero 400 401

Kak Buimm, 1j1aH BBIOOPKY OTJIMYAETCST OT O/KUIAEMOT0: BMECTO 3aIJIaHUPO-
BaHHbBIX 400 pecIOHIEHTOB T0Ce OKpyTeHud nmorydaeM 401 pecionzierTa. JTo
TOJIbKO TipuMep ¢ 8 ctpatamu. Ho yem Gosibiiie 3HaYeHUIT B COBOKYITHOCTH He-
OKPYTJIEHHBIX YKCEJI, TEM BBIIIIE BEPOSITHOCTD, 4TO CyMMa OKPYTJIEHHBIX Yrces Oy-
JIET OTJIMYATHCSI OT CYMMbI HEOKPYTJIEHHBIX 1 TeM OOJIbIelt Gy/IeT 9Ta Pa3HUIIA.

Pasymeercst, Bceria MOKHO BPYYHYIO MOMTPABUTD BHIOOPKY MOCTIE OKPYTJIe-
HUSL JIJISE KAKOTO-JIM00 TOPOo/Ia, YTOOBI BBINTH Ha 3aJaHHBIN CyMMapHbIi 00beM
PECIIOH/IEHTOB, HO B cJIy4ae GOJIBIITNX BEIOOPOK MPHUIETCS TOBOJBHO MHOTO ITpa-
BUTH BPyuHYIO. Kpome TOTO, TIPH TIPOEKTUPOBAHUY BHIOOPKH JKEIATETHHO KaK
MOKHO MEHbBIIIE BMENITUBATHCS B BHIOOPKY PYYHBIME ITPAaBKaMU — BO-TIEPBBIX, M0~
CKOJIBKY HapyIIaeTcsi MPUHIIUI CJYIalHOCTH, BO-BTOPBIX, YYUTBIBas OaHaIb-
HYIO BO3MOKHOCTD Ha/IeJIaTh etife O0JIbIne OmuboK.

Urak, mepBoe TpeboBaHIe — COXPAHUTD 3aMJIaHUPOBaHHbI 06beM. Ho oT-
KJIOHEHUE OT 3aJ[aHHON CYMMbI — He caMast 00JIbIIast pobieMa, oK IIAroIIast
HacC 1Ipu OKPYIVIEHUN KOJINYECTBa PECITIOHAEHTOB.
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Pacemotpum BeIGOPKY /17151 cest KiteBekoit 001acTi ¢ KBOTaMU Ha TIOJT 1 BO3-
PAaCT; TOCKOJbKY CTATUCTUKA OT/IETBHO TI0 KAJKIOMY CEJTY UJTU PAHOHY HEJIOCTYTI-
Ha MJIH BOBCE OTCYTCTBYET, @ UMEETCSI TOJIBKO JIJIST CETTbCKOTO HACEJIEHNUST 001acTi
B [I€JTOM, [T03TOMY KBOTBI B TIPOIEHTHOM U3MEPEHUH OMHAKOBBI (TabJ1. 2).

Tabauya 2

Boi6opka a5 cen KueBckoii 061acti ¢ KBOTaMU 10 TI0JIy U BO3PACTy

My>KUnHBI JKenmunpr
Ceno |12~ ] 16- | 20~ | 30— | 40~ | 55— | 12— | 16~ | 20~ | 30~ | 40— | 55— | oo
15 | 19 | 29 | 39 | 54 | 65 | 15 | 19 | 29 | 39 | 54 | 65

IP)IO‘;‘;OBTBT' 0,67 | 0,74 (2,09 | 1,89 | 2,96 | 1,5 | 0,64 | 0,67 | 1,94 | 1,86 | 3,06 | 1,99 | 20
Tapacoska | 0,67 | 0,74 | 2,09 | 1,89 | 2,96 | 1,5 | 0,64 | 0,67 | 1,94 | 1,86 | 3,06 | 1,99 | 20
Hosoceku | 0,67 | 0,74 [ 209 | 1,89 | 296 | 1,5 | 0,64 | 0,67 | 1,94 | 1,86 | 3,06 | 1,99 | 20
Kpacmnoska | 0,67 | 0,74 | 209 | 1,89 | 296 | 1,5 | 0,64 | 0,67 | 1,94 | 1,86 | 3,06 | 1,99 | 20
Cuacromsoe | 0,67 | 0,74 [ 209 | 1,89 | 296 | 1,5 | 0,64 | 0,67 | 1,94 | 1,86 | 3,06 | 1,99 | 20
Bumenxn | 0,67 | 0,74 | 2,09 | 1,89 | 2,96 | 1,5 | 0,64 | 0,67 | 1,94 | 1,86 | 3,06 | 1,99 | 20
Porosns | 0,67 | 0,74 | 2,09 | 1,89 | 2,96 | 1,5 | 0,64 | 0,67 | 1,94 | 1,86 | 3,06 | 1,99 | 20
Craiikn | 0,67 | 0,74 | 2,09 | 1,89 | 2,96 | 1,5 | 0,64 | 0,67 | 1,94 | 1,86 | 3,06 | 1,99 | 20
Macroska | 0,67 | 0,74 | 2,09 | 1,89 | 2,96 | 1,5 | 0,64 | 0,67 | 1,94 | 1,86 | 3,06 | 1,99 | 20
Toaropust | 0,67 | 0,74 | 209 | 1,89 | 296 | 1,5 | 0,64 | 0,67 | 1,94 | 1,86 | 3,06 | 1,99 | 20
Bcero 6,66 | 7,39 |20,87|18,88|29,63/15,01| 6,36 | 6,65 | 19,4 | 18,6 30,62/19,95| 200

Ecin IIPUMEHUTD O6BI‘{HOG OKpyrJjieHue, To 1oJiydymm

JIEHHY10 B TabuuIie 3.

BBIOOPKY, TIpe/ICTaB-

Taoauua 3
Boi6opka mist cest KueBckoii 061acti ¢ KBOTaMU 10 1OJIy U BO3PACTy
mocje 06])1‘1]'[01"0 OKPYIJICHUA

My>KUrHBI JKenmunbr
Bcee-
Cenmo 142 | 16— | 20— | 30— | 40— | 55— | 12— | 16— | 20— | 30— | 40— | 55— | ro
15019 | 29 | 39 | 54 | 65 | 15 | 19 | 29 | 39 | 54 | 65

Ii(;‘ﬁf”‘ t 122132/ 1t]1]2]2]3]2]22
Tapacoska | 1 | 1 [ 2 | 2 | 3 | 2 | 1| 1|2 |2]3]/|2]|22
Hopocenkm | 1 | 1 | 2 [ 2 | 3 | 2 [ 1| 1] 2| 2/]3]2]2
Kpacumoska| 1 | 1 | 2 [ 2 | 3 | 2 [ 1 | 1|2 | 23] 2]2
CvactrmBoe | 1 | 1 | 2 [ 2 | 3 | 2 [ 1| 1] 2| 2/]3]2]2
Buwenku t 1|22 32|11 ]2]2]|3]2]2
Porosus 1 1 2 2 3 2 1 1 2 2 3 2 | 22
Craiiku t 1t 2023|211 |2]2]3]2]|2
Macnmoska | 1 | 1 | 2 [ 2 | 3 | 2 [ 1 | 1|2 | 2/]3]2]22
HMogropust | 1 | 1 | 2 | 2 | 3 | 2| 1] 1|2]2]3]2] 2
Bcero 10 | 10 | 20 [ 20 | 30 | 20 | 10 | 10 | 20 | 20 | 30 | 20 | 220
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Kak Buzino us tabumigsl 3, He ToJIbK0 00beM BEIOOPKH yBeanunics Ha 20 pec-
HOH/IEHTOB, HO ¥ TIOJTHOCTBIO U3MEHUJIUCH KBOTHI (TabI. 4).

Tabnuua 4

Paguuiia Mek/y OKPYIJI€eHHON U HEOKPYTJIEHHOI BbIOOPKaMU
Z10 ¥ TOCJIe OKPYTJICHUS

[Ton Bospact [lo oxpyraenus | Ilocse okpyrienus Pasnunna
12-15 6,66 10 3,34
16-19 7,39 10 2,61
20-29 20,87 20 -0,87
Mysciniot 30-39 18,88 20 1,12
40-54 29,63 30 0,37
55-65 15,01 20 4,99
12-15 6,36 10 3,64
16-19 6,65 10 3,35
T 20-29 19,40 20 0,60
30-39 18,60 20 1,40
40-54 30,62 30 —-0,62
55-65 19,94 20 0,06

Koneuno, mosryueHHas mocJie OKpyrjeHus: BBIGOPKa He B IOJTHOI Mepe COOT-
BETCTBYET CTPYKTYyPe TeHepasibHOi coBoKynmHOCTH. [loaToMy ee perrpeseHTaTHB-
HOCTb XY2Ke 110 CPaBHEHUIO C 3allJTAHUPOBAHHOMN BHIOOPKOI.

Jlist pertierst 3TOH TPOGIEMBbI CHOPMYITHPYIO AJITOPUTM [IJIsl OKPYTIICHIST
COBOKYITHOCTH YHCEJI C COXPAHEHUEM MX CYMMBIL.

[Tocse oxkpyraeHus ynciay Hero “ncue3aeT” WK “TIOSBJSIETCS” YaCTh, IBJIS-
IOIAsICS PA3HOCTBIO MEJKY HAYATbHBIM YUCJIOM W OKPYTJIEHHBIM YUCIIOM, TO
ecTh OCTaTOK OKpyTJieHust. HakorieHne Takux OCTaTKOB U TIPUBOINT K 00IIeit
PA3HOCTH MEK/Ly CYMMOT HaYaIbHOI COBOKYITHOCTH YK CEJ U PE3YJIbTUPYIONIEH
OKPYTJIEHHOI. DTOT aJTOPUTM He UTHOPUPYET HAKOTUICHUST TOMOOHBIX PA3HOC-
Teif, a TocJIe KaskJ0To OKPYIJICHUS YicIa TPUOaBJISET 3Ty Pa3HOCTh K CJIEAy0-
IEMY, €llle He OKPYTJIEHHOMY Yucaty. A 4ToObl 136€KaTh BO3MOKHOTO CHCTEMA-
TUYECKOTO CBUTA TIPU OKPYTJICHUN YUCEJ, PACTIOJIOKEHHBIX PSIIOM B TabJuIle
KBOT, BBOAMTCS CJYYailHbIl OTOGOP 2JIeMeHTa, KOTOPBIA MbI OyeM OKPYTJISTh
CJIe Iy TOTITUM.

N306pasky aaroputm B Buje 610K-cxembr (puc. 1).

Omneparnuu npubaBieHNsT PA3HOCTH M3 TPEAIYIIETO OKPYTIEHS, BHIUUC-
JIeHWe HOBOW PasHOCTH, OKPYTJIEHNE YUC/Ia ¥ CJAYYAHbIA BHIOOP CIIELYIONIEero
YKCIA TOBTOPSIEM, TTOKA He OY/IyT OKPYTJIEHbI BCE STEMEHTBI.

[TocKOJIbKY aJITOPUTM COAEPKUT CIydYaitHbIil 0TOOP, Kak/I0e MpUMEHEHe
asroputMa Gy/IeT IaBaTh HECKOIbKO OTIMIAIONIHIACS pe3y abraT. OIIMH U3 TAKUX
Pe3yIbTaTOB PabOThI ITOTO AJTOPUTMA 3AIUIIEM B TaOJIHUILY 5.

CpaBHUM MeXKILy c000ii CyMMBI 110 CTOJOIAM 1 PsiiaM, 4TOOBI TIOCMOTPETb,
HACKOJIbKO OTJIMYAETCs CTPYKTYpa BBIOOPOYHON COBOKYITHOCTH IO U TIOCJIE
okpyrienus (tabu. 6).

Couuonozusi: meopust, memoovt, mapxemunz, 2012, 3 153



Anron [Turnga

0603HayeHus:

I — nepeMeHHas, COXpaHAioWas pasHoCTb MeXAy HEOKPYINEeHHbIM U OKPYrieHHbIM

YUCnom;

@ — NpPOHYMepoBaHHas COBOKYMHOCTb YUCen;
a[i] — i- anemMeHT COBOKYNHOCTY a;
round() — cyHKUMsA 06bIYHOTO (MAaTEMATUYECKOTO — A0 BMXKalLero HaTypanbHOro)

OKpyrneHua 4yucna.

Havano

A

BeibpaTh cayyaiiHblii afi],
KOTOPbI ele He OKpyrieH

v

ali]l == a[i] +r

v

= a[i] - round(a[i]) |

v

| ﬂﬂ#mwﬂWD|
|
Puc. 1. AnropuT™ OKpYTJICHUS COBOKYITHOCTH YUCEJI C COXPAHEHUEM CYMMBI
Taoauua 5
KBoTtbI IO IIOJIYy 1 BO3PACTYy IMOCJI€ OKPYIJIEHUA ClI€IIUAJIbHBIM aJITOPUTMOM
My xurHbI JKenmmunbr Bee-
Ceno 12— | 16— | 20— | 30— | 40— | 55— | 12— | 16— | 20— | 30— | 40— | 55— | 1o
15|19 | 29 | 39 | 54 | 65| 15 | 19 | 29 | 39 | 54 | 65
Ii(;‘i&f” tl 12232 1] 1]2]2]3]|2]/ 22
Tapacopka | 0 | 1 | 2 | 2 | 3 | 2] 0| 1| 2] 2] 3/|2]20
Hosocenxu | 0 | 1 | 2 | 2 | 3 | 2 | 1| 1|2 |2]3]|2]|2
Kpacunoska| 0 | 0 | 2 [ 2 | 3 | 1] o | o0 | 2] 2]3/|2]17
Cuactimsoe | 1| 1 2 2 2 1 1 1 2 2 3 2 | 20
Bumenku t o 221310/ 1t]2]|2]3]2]/19
Porosus t 1| 32310 1t]2|1]3]2]20
Craiixu t 1] 223]2]1lo0o|2]2]3]|2/ 2
Macmoska | 0 | 0 | 2 | 2 | 3 | 2 | 1 |0 | 2|2 ]3| 2]19
Togropwst | 1 | 1 | 2 | 1 | 3| 2| 1] 1| 2]2]3]|2]|2
Bcero 6 | 7 | 20|19 |29 |16 | 6 | 7 | 20 | 19 | 30 | 20 | 200
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CpaBHeHne Pa3HbIX TUIIOB OKPYIJICHUSA

Tabauua 6

Bri6opka Ksazpat pasnoct
Oxpyriaen- | OxkpyriaeHHas
[Tapamerpar Opurusaib-| Has 00bIY- | € IOMOIIBIO Mesxmy Mesxmy
Hasi (1) | HBIM cnioco- |cnertanbHoro| (1) u (2) (Hu(3)
6om (2) |anropurma (3)

HoBormerpoBiibt 20 22 22 4 4
Tapacoska 20 22 20 4 0
Hosoceku 20 29 21 4 1
Kpacunoska 20 22 17 4 9
CuacrimnBoe 20 22 20 4 0
Bumenkn 20 22 19 4 1
Porosus 20 22 20 4 0
Craiiku 20 22 21 4 1
Macoska 20 22 19 4 1
Hoaropis 20 22 21 4 1

12-15 6,66 10 6 11,17 0,43

16-19 7,39 10 7 6,31 0,15

Myscetiss: 20-29 20,87 20 21 0,75 0,02

30-39 18,88 20 19 1,26 0,02

40-54 29,63 30 29 0,14 0,40

55-65 15,01 20 16 24,93 0,99

12-15 6,36 10 6 13,28 0,13

16-19 6,65 10 7 11,24 0,12

o 20-29 19,40 20 20 0,36 0,36

30-39 18,60 20 19 1,96 0,16

40-54 30,62 30 30 0,39 0,39
55-65 19,94 20 20 0 0

gag“;;faﬂpamlg 112,29 21,17

Kak BujiM, MCTIOIb30BAHHBIN AJITOPUTM 3HAUUTETTHBHO YMEHDBIITUIT OTKIOHE-
HUE CTPYKTYPBI BHIOOPOUHON COBOKYITHOCTH IOCJIE€ OKPYIJICHUST TIOCPEACTBOM
CIENNATBHOTO aJITOPUTMA TI0 OTHONIEHUIO K HEOKPYTJIEHHOI. B KauecTBe Mephbl
OTKJIOHEHUSI UCTIOJIb30BaHa CyMMa KBaIpaToB pazHocTu. [To Kaxk oMy cTosi0ILy 1
PSILY BBIYHCISIETCST cyMMa (OTAEIBHO JIJIst BBIGOPKH JI0 ¥ TIOCJIE OKPYTJIEHUS ), [0~
TOM BBIYHCJISIETCS] PA3HOCTD ATUX CYMM JIJISI KQsK/IOTO Psifia U CTOJIOIA 1 BO3BO-
autest B kBaapart. [Tocsie 3Toro moicunThiBaeM 00Ty IO CYMMY KBa/[PaTOB Pa3HOC-
TH TI0 BCEM psifiaM 1 cToJibiaM. BosBeieHne B KBaipar Mo3BOJISIET, BO-TIEPBBIX,
n36aBUTHCS OT OJIHOTO 3HAKA, BO-BTOPBIX, GOJIBIIAsT PA3HUIIA HEJTMHEITHO CHJIh-
Hee MeHbIIel pa3HuIlbl (MHaYe roBops, pasuuta Mexay 20 22 20u 21 He B Ba,
a B 4yeThIpe pasa 0oJIblIe), MOCKOJIbKY CUIbHOE OTKJIOHEHHUE JIJIst OJTHOI KaTero-
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puu st BHIOOPKM Xy Ke, 4eM HECKOJIbKO HEOOJIBIINX OTKIOHEHUH [/t KaKI0it
U3 KaTeropuii (Tak Kak, HaIpuMep, YT00bI UCIPAaBUTh CUJIbHO 3aHMKEHHYIO B
pa3mMepe KaTeropuio OTHOCUTETHHO HAYAIHLHOTO TIJIAHA BRIOOPKH, TIPHU/IETCSI BBO-
JIUTh Beca ¢ GOMBIIUM KOIMPUIEHTOM).

OHaKO BO3MOKHO OOUTHCSI €11l MEHBIITIX OTKJIOHEHHUH 110 CyMMaM CTOJIO-
I[OB U PSIJIOB, TO €CTh BOCIIPOU3BECTHU I[E€JIBIMU YU CJIAMU HYKHbBIE HaM IIPOIIOPIUN
¢ ette 6OJIbIIEN TOYHOCTBIO. [1JIst 3TOTO CJielyeT HEMHOTO MOANDUITPOBATD aJl-
roput™m (puc. 2).

Hayano

) 4

Bce nu anemMeHTbl OKpyrneHbl?

y
BbibpaTh cnyyaiiHbiii afi],
KOTOpbIii ellle He OKpyreH

v
| ali] == a[i] +r |
v
((Koven ) | r:= alil - round(afil) |
v
| a[i] := round(a[i]) |
. |

Hanpexa nu
MUHUManbHas CyMMa KBaApaToB
OTK/IOHEHWi1 No paaam u
cronbuam?

Het

Puc. 2. MonubunnpoBanHas BepcHsi aJropuTma

Jlo6aBusioch oHo ycosue: “Haiiena in MUHUMaIbHast CyMMa KBaJIpaToB
OTKJIOHEHWH 110 psigaM 1 ctoabiam?” TIoHSITHO, 9TO 3apanee HEBO3MOKHO CKa-
3aTh, KaKas CyMMa KBaJlpaTOB OTKJIOHEHUIA /Il OIIpeieJIeHHOM COBOKYITHOCTH
yrcesnn Gyaer MUHUMaIbHOU. Hy/KHO NMPUMEHUTH HEKOTOPBIH KPUTEPUI JIJIst
oTIpeziesIeHUs TOCTAaTOYHON CYMMBI KBaIpaToB padHocTu. OH MOKeT pa3andaTh-
€4 B 3aBUCHMOCTH OT KOHKPETHOH peasn3aliiy aJropuTMa.

Tak, MOXKHO cpaBHUBATh CYMMY KBa/IpaTOB Pa3HOCTH JaHHON UTepaliy aj-
TOPUTMA C HAWJTy4lllel Ha JaHHBIN MOMEHT utepanueil. Ecau, K mpuMepy, B Tede-
rrie 1000 ureparuit H1 O[HA U3 CYyMM KBaJPaTOB Pa3HOCTH He GyIeT MeHbIIe
HAWUJTYYIIIeid, TO BBIIATh TOT Pe3yJIbTaT OKPYTJIEHNsT, KOTOPbIi ObLJI BO BpEMsI HAM-
Jydreit ureparnun. Ecii jke HAImescst MEHBIINN Pe3yIbTat, TO 0OOBSBUTH €ro
HanryamuM u poBectH ete 1000 nreparimii.

B o6111eM camblii iy diuii pe3yibTaT MOKHO HAITH, CJTH TPOCTO epedrparh
BCe BO3MOsKHbIe KomOuHaiui. Ho st atoro npuercs cenats n/ utepaiuii (rie
n — KoaudecTBo yuces). IloaTomy Jrydiiie MCoIb30BaTh CaydyaiiHble TepecTa-
HOBKHU. YeM GoJbIlie UTepaIuii eiaeT TaKoil aJrOPUTM, TeM CUJIbHEE CyMMa
KBa/[PATOB PA3HOCTHU OYIET MPUGJIIIKATHCS K HACTOSITIEN MUHUMATHHO BO3MOXK-
HOIT cyMMe KBaIpaTOB PA3HOCTU 71T JAaHHOU COBOKYITHOCTHU YKCEJI. DTO IMIPOUC-
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XOMUT GJaroiapst TOMY, YTO KasKAbIH Pa3 Mbl OTOUPAEM CJIydailHbIE 3JIEMEHThI
JIJIs1 OKPYTJIEHVST M3 BCEN COBOKYITHOCTH.

Heobxommmoe KoJTM4ecTBO UTEPATTHH TSI TOCTH/KEHIUS MTPAKTIHUECKH [OCTa-
TOYHOU CYMMBbI KBAJ[PATOB PA3HOCTHU 3aBUCUT OT KOJMYECTBA JIEMEHTOB B COBO-
KYITHOCTH, KOJIMYeCTBa CTOJIONOB U PsiftoB. [l JAaHHBIX, UCIOJb30BAHHBIX B
9TOM IIPUMepE, yBesinueHne KosindecTBa urepaiuii B 10 pas mpuBOIUT B CpeiHEM
K YMEHBIIEHNIO CYMMBI KBaapaTtoB pasnoctu B 1,37 pasza. To ects 3a 100 urepa-
Uit B cpesiHeM OyzeT JOCTUTHYTa cyMMa KBajaparos pazHoctu 10,4, 3a 1000 —
7,6,3a 10000 — 5,5,3a 100000 — 4,1. Bosiee 10000 ureparmii GyayT oIy THMO 3a-
Me/JISITh paboTy aITOPUTMA M IIPUBE/LY T JIUIIb K HE3HAYUTETHHOMY YJIYUIIEHUTO.

Wrak, paccMOTPUM pe3yJibTaT paboThl MOAUMDUIIMPOBAHHOTO aJTOPUTMa
(tabm. 7, 8).

Tabauya 7

KBoTs! 10 oty u Bo3pacry
nocjie OKpyIjieHus no Moau(UIHPOBAHHOII BepCUH aIropuT™Ma

My>KUrHbBI JKeHmmuer Bee-
Ceio 12— | 16— | 20— | 30— | 40— | 55— | 12— | 16— | 20— | 30— | 40— | 55— | o
15 19 | 29 | 39 | 54 | 65 15 19 | 29 | 39 | 54 | 65
IP)IO(;‘?IOBTQT ot |2 222112 ]2]3]2]/20
Tapacoska 0 1 2 2 3 1 1 1 2 2 3 2 | 20
Hosocenkn | 1 1 3 1 3 2 1 0 1 2 3 2 | 20
Kpacunoska | 1 1 2 2 3 1 1 1 2 1 3 2 20
Cuacrimpoe | 1 1 2 2 3 1 1 0 2 2 3 2 20
Bumenkn 0 1 2 2 3 2 0 1 2 2 3 2 20
Porosus 0 1 2 2 3 1 1 0 2 2 3 2 19
Craiiku 1 0 3 2 3 1 0 1 2 2 3 2 20
MacioBka 1 1 2 2 3 2 0 1 2 1 3 2 20
[Moaropupt 1 0 2 2 3 2 0 1 2 2 4 2 |2
Bceero 6 8 22 19 | 29 15 6 7 19 18 | 31 20 | 200

Kak BuanMm, nosrydeHHast mocjie OKpyrJaeHnst BBIOOPKa UMEET B HECKOJIBKO
pa3 MEHBINYI0 CYMMY KBaJPaTOB Pa3HOCTH 110 CTOJIOIAM U PsiZiaM, YeM B TIPe/Ibl-
NyIIeM BapUaHTe, a TAKKe B HECKOJIBKO JIECSITKOB Pa3 MEHBIITYIO, UeM B CIydae
OKPYTJIeHHO# 06br9HbIM MeTog0M: 5,41 potus 21,17 u 112,29. CenoBarebHo,
HoJIy4eHHast BBIOOPKa HAMHOI'O TOYHEee COOTBETCTBYET CTPYKTYPe TeHepaIbHOi
COBOKYITHOCTH.

Mo:xHO yydmnuTh AJTOPUTM IO KOHKPETHBIE HYK/IbI, HATTPUMED, TpHUMe-
HUB BMECTO KBalpaTa pa3HOCTH B3BENIEHHBIN KBAAPaT pa3HOCTH — KBaIpaT pas-
HOCTH, pa3/ieJIEHHbIIl Ha CyMMY 9JIEMEHTOB B IAHHOM PsILy WK CTOJIOTE. DTO MO~
3BOJIMT JOCTHYH OOJBINEH TOYHOCTH TaM, IJle OHA TOPas/io BakHee — JIJist MEHb-
IIAX KBOT.

[Moasenem uror. Bo BpeMs IpoeKTHpOBaHUs BHIOOPKY IIPH IPe0OPa30BaAHUL
KOJIMYECTBA PECTIOH/IEHTOB IO TIEJIBIX YUCEJT TeCTBUTEIBHO MOTYT BO3HUKATH
HEeOYeBU/IHbIE Ha IMEePBBIN B3I/ IpobeMbl. [y MX pelreHns MOKHO TIpUMe-
HSTH IPUBEJICHHBINA B CTATHE AJTOPUTM.
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Taboauua 8
CpaBHeHI/Ie BbI60pKI(I [0 U II0CJI€ OKPYIJIEHUA
Boi6opka
ITocsie okpyreHust
[Tapametpsr [10CPECTBOM CIIELH- Ksazmpat pasnoctn
Opurunabhas aJIbHOTO AJITOPUTMA C
munnmuzanuein CKP
HosomneTposiist 20 20 0
TapacoBka 20 20 0
Hosocenkn 20 20 0
Kpacunoska 20 20 0
CuyacriBoe 20 20 0
Buienkn 20 20 0
Porosus 20 19 1
Craiiku 20 20 0
MacnoBka 20 20 0
[Moaropist 20 21 1
12-15 6,66 6 0,43
16-19 7,39 8 0,37
Y E— 20-29 20,87 22 1,28
30-39 18,88 19 0,02
40-54 29,63 29 0,40
55-65 15,01 15 0,00
12-15 6,36 0,13
16-19 6,65 0,12
20-29 19,40 19 0,16
eI 5“5 18,60 18 0,36
40-54 30,62 31 0,14
55-65 19,94 20 0,00

HpezmaraeMbIﬁ IMoJIX0/ K OKPYTIJVIEHWIO MMEET /IBa IIPpENMYyIecTBa I1epe/]
OOBIYHBIM OKpYTIJIEHUEM: BO-IIEPBbIX, COXPAHAECTCA 3a/laHHadA CyMMa PECITOH/IEH-
TOB, BO-BTODbIX, IMOJIyY€HHAs ITOCJE OKPYTJIEHNA COBOKYITHOCTD PECIIOHAEHTOB
ropas/fo TouHee COOTBETCTBYET CTPYKTYpe I‘eHepaJIbHOﬁ COBOKYITHOCTH.
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