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MpeancnoBue

1 MOOroTOBNEH ABTOHOMHO HEKOMMEPYECKOI opraHn3aLmen «Hay4Ho-nccneaoBaTensCKuid LIEHTP KOHT-
PONSA U AMarHocTukM TexHndeckux cuctem» (AHO «HUL KO ») Ha ocHoBe cobcTBEHHOMO ayTEHTUYHOMO Nepesoaa
Ha PYCCKUI A3bIK MeXAYHapo4HOro CTaHg4apTa, yKasaHHoro B MyHkTe 4

2 BHECEH TexHuyecknm koMuTeToM no ctaHgapTusaumm TK 125 «Ctatuctmieckue MeToabl B yrnpasneHum
Ka4yecTBOM NPOAYKLUM»

3 YTBEPXOEH M BBEOEH B AEVCTBWE Mpukazom GeaepansHOro areHTcTsa no TeXHUYECKOMY perynu-
poBaHuWio 1 MeTpororun ot 29 Hosbpst 2012 r. Ne 1272-ct

4 HacTosiuii cTaHgapT naeHTudeH mexayHapogHomy ctaHgapTy MCO 24153:2009 «IMpoueaypbl ot6opa
criyyaliHoi Belbopku 1 paHaomusaLummy (1ISO 24153:2009 «Random sampling and randomization procedures»).

HavmeHoBaHWe HacTosiLLero ctaHgapTa N3mMeHeHO OTHOCUTENbHO HAMMEHOBaHMS YKasaHHOro MexXayHapoa-
Horo cTangapTa Ans npusegerus B cootseTcTere ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpu NprMeHeHWN HacTosILLero cTaHgapTa pekoMeHayeTCsl UCNOob30BaTh BMECTO CChISIOYHBIX MexayHa-
poAHbLIX CTaHAaPTOB COOTBETCTBYOLLME MM HaLMoHanbHble cTaHAapTbl Poccuiickoin ®egepauuv u mexrocyaap-
CTBEHHbIE CTaHA4apThbl, CBeAEHWS O KOTOPbIX NpBeAEeHbI B AOMOMHUTENBHOM NpunoxeHu A

5 BBEOEH BIMEPBbIE

lNpasura npuMeHeHUs Hacmosiweao cmaHOapma ycmatosieHsl 8 FOCT P 1.0—2012 (pa3den 8). ViHgop-
Mayus 06 USMEHeHUSIX K HacmosiuweMy cmaHOapmy rnybiiukyemcs 8 exe200HOM (1o cocmosiHuio Ha 1 aHeaps
mekyuwiezo 20da) UHGOpMaUUOHHOM Ykasamere «HayuoHabHble cmaH0apmbi», a oghuyuaibHbIU mekem usme-
HeHul U rornpasok — 8 eXXeMeCAYHOM UHhopMalUOHHOM yKasamere «HayuoHarbHbie cmaHOapmel». B criyyae
nepecMmompa (3aMeHbl) Uiy ommeHb! Hacmosiuieao cmaHdapma coomeemcemasyiowee ysedomieHue bydem
onybnukosaHo 8 briuxaliuieM 8bITyCKe eXKeMeCAYH020 UHGhOpMaUUOHHO20 yKasamers «HayuoHarbHbie cman-
dapmsi». Coomeememsyrowjas UHghopMayusi, yeedoMIeHUEe U MeKcmbi pasmMelaromces makke 8 UHgopmMauu-
OHHoli cucmeme obuee0 1o/1b308aHUs — Ha oguyuaIbHOM calime ®edepaibHO20 a2eHMCemea o MexHU4ecKo-
My peayniuposaHuro U Memporsioauu e cemu ViIHmepHem (gost.ru)

© CraHgapTuHdopm, 2014

HECTOFlLlJ.IAIz cTaHAapT He MOXeT 6bITb MOMHOCTbLIO UK YaCTUYHO BOCMNpou3BeeH, TupaXXipoBaH 1 pacrnpo-
CTpaHeH B kayecTse ohuLmnanbHOro naganus 6es paspeweHna Cbep,epaanoro areHTcTBa no TexHU4eCckomy pery-
NpoBaHUO U METPOJTIOTUK
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rocT P NCO 24153—2012

BBeneHune

CnyuvaiiHblii oT60p BLIGOPKMX 1 MpoLeaypPbl paHAOMU3aLMN ABMASIKOTCA OCHOBON MHOTUX CTAaTUCTUYECKUX Me-
TOOB, UCTOMb3YEMbIX MPY NPOBEeAEHWUMN 3KCMEPUMEHTOB, KOHTPOIE KavyecTBa NMPodyKLU W, COBEPLUEHCTBOBAHWN U
NaHMPOBaHUN SKCMEPUMEHTOR B MeauUuHe, BUONorin, CernbckoM XO3sINCTBE 1 psifia Hay4HbIx obnacter. MHo-
rve ctaHdapTel Ha cTaTUCTUYECKUe MeToObl CBSI3aHbI C BbIMOSTHEHWEM 3KCNEepUMEHTOB. B YacTHocTK, Bce nepe-
yWcreHHble B Tabnuue cTaHgapThl MO CTAaTUCTUYECKOMY NMPUEMOYHOMY KOHTPOITIO OCHOBaHbI Ha NPeanonoKeHnn,
YTO A8 0TBOPa HeoBXoANMOro KONMYECTBa egMHUL, NPOAYKLMN UCMONB30BaH CryYaiiHbIi 0TO6Op BLIGOPKN.

Tabnwuua—TlNepeyeHb MeXayHapPOAHbIX U COOTBETCTBYHOLWMX MM HALMOHaMbHbIX CTaHAapToB PP no cratuctnyeckomy

NPUEMOYHOMY KOHTPOIIO

0Ob6o3Ha4eHne M HaMMEHOBAaHWE MEXOyHapO4HOro cTaHpapTa

O603HavYeHne 1 HaMMEHOBAHUE WOSHTUYHOro
HaLMOHAaNBLHOro cTaHpapTa

NCO 2859-1:1999 Mpoueaypb! BoIGOPOUHOrO KOHTPO-
NS Mo anbTepHaTUBHOMY MpusHaky. Yacte 1. MnaHbl BbI-
6OpPOYHOro KOHTPONs NocrnegoBaTenbHbIX NAPTUIA Ha OC-
HOBe NpuemMnemoro ypoeHs kadectea AQL

FOCT P NCO 2859-1—2007 Cratuctnyeckue MeTo-
abl. MNpoueaypsl BbIGOPOYHOIO KOHTPOIA NO anbTepHaTUB-
HoMy npu3Haky. YacTb 1. MNnaHbl BEIGOPOYHOrO KOHTPOIs
nocrnefoBaTenbHbIX NAapTUA HA OCHOBE MPUEeMITeMOro
YPOBHA KavecTBa

NCO 2859-2:1985 Mpoueaypb! BoIGOPOUHOrO KOHTPO-
NS Mo anbTepHaTUBHOMY MpusHaky. YacTe 2. MnaHbl Bbi-
H6OpPOYHOro KOHTPOIS OTAEeNbHbIX NApTUiA Ha OCHOBE Npe-
JenbHoro kavectBa LQ

FOCT P 50779.72—99 (MCO 2859-2—85) Cratuctu-
Yeckue metogpl. [poueaypbl BoIGOPOYHOrO KOHTPOMS MO
anbTepHaTUBHOMY npusHaky. YacTte 2. [naHbl BeIGOpOY-
HOro KOHTPOMS OTAErNbHbIX NapTUl Ha OCHOBE Npeaenb-
Horo kadvecTBa LQ

NCO 2859-3:2005 lMpoueayps! BoIGOPOUHOrO KOHTPO-
ns no aneTepHaTVBHOMY Mpu3Haky. YacTtb 3. Beibopou-
HbIVi KOHTPOIb C NPOMYCKOM MapTUi

FOCT P NCO 2859-3—2009 Cratmuctnyeckue MeTo-
abl. MNpoueaypbl BbIGOPOYHOIO KOHTPOIA NO ansTepHaTUB-
HOMY npu3Haky. Yacte 3. KOHTponb ¢ nponyckom naptui

NCO 2859-4:2002 lMpouedyps! BoIGOPOUHOrO KOHTPO-
N5 NO anbTepHaTUBHOMY npu3Haky. Yactes 4. OueHka co-
OTBETCTBUA 3asIBMEHHbIM YPOBHSM Ka4ecTBa

FOCT P NCO 2859-4—2006 Cratuctuqeckme MeTo-
abl. MNpouedypbl BbIGOPOHMHOrO KOHTPONA NO anbTepHaTUB-
HOMY npm3aHaky. Yactb 4. OueHka CoOOTBETCTBUS 3asiBMEH-
HOMY YPOBHIO Ka4ecTBa

MNCO 2859-5:2005 Mpoueaypsbl BbIGOPOUHOTO KOHTPO-
na no anbTepHaTMBHOMY npusHaky. Yactb 5. Cucrtema
nocrnegoBaTenbHbIX MNNaHOB BbLIGOPOUHOrO KOHTPONS Ha
ocHOBe npeaena npuemnemoro kavectea (AQL) ansa kow-
Tpons nocreAoBaTenbHbIX NapTUiA

FOCT P UCO 2859-5—2009 Cratucruyeckme MeTo-
abl. MNpoueaypel BbIGOPOYHOrO KOHTPONS MO anbTepHaTUB-
HOMY npu3Haky. Yacts 5. Cuctema nocnegoBaTenbHbIX
nnaHoe Ha ocHose AQL Ans koHTpons nocrnepgosatenb-
HbIX NapTUN

MCO 2859-10:2006 Mpouenypbl BLIGOPOYHOTO KOHT-
porns no anbTepHaTtuBHOMY npu3Haky. Yacte 10. Beepe-
HUe B cTaHgapThl cepumn NCO 2859 Ha BLIGOPOYHbLINA KOHT-
ponb No anbTepHaTUBHOMY NPU3HaKY

FOCT P UCO 2859-10—2008 CratucTuyeckue mMeto-
Abl. Mpoueaypbl BIGOPOYHOro KOHTPOMSA MO anbTepHATUB-

HOMy npusHaky. YacTtb 10. BeegeHune B crangapTel cepun
FOCT P UCO 2859

MCO 3951-1:2005 Mpouenypbl BEIGOPOYHOrO KOHT-
porns N0 KONMMYEeCTBEHHOMY Npu3Haky. Yactb 1. Tpeboea-
HUSl K OQHOCTYNEHYaTLIM NNIaHaM Ha OCHOBE Npegena
npuemnemoro kavectea (AQL) gnsa KoHTpons nocnegoea-
TeNbHbLIX NapTUn MO €AWHCTBEHHOW XapaKTepucTUke u
eauHcTBEHHOMY AQL

FOCT P UCO 3951-1—2007 Cratuctu4eckme MeTo-
Abl. Mpoueaypbl BeIGOPOUHOrO KOHTPONSA NO KONUYECTBEH-
HOMY npu3Haky. Yactb 1. TpeboBaHusa kK ogHOCTyneHYa-
TbIM NIaHaM Ha OCHOBE NMpeaena NPUeEMNEMOro kavecTea
ANnsa KOHTPONA nocnegoBaTenNbHbIX NAPTUIA NO €AUHCTBEH-
HOW XapakTepucTuke u eguHcTBeHHoMy AQL

MCO 3951-2:2006 lMpoueaypbl BLIGOPOHHOTO KOHTPO-
1S NO KONWYECTBEHHOMY NpU3Haky. Yacte 2. Obwume Tpe-
60BaHus1 K OHOCTYNEHYATLIM NNaHam BbIGOPOYHOIrO KOH-
Tpons Ha OCHOBE Npeaena npuemnemoro kadectea (AQL)
npu KOHTpOre nocrneqoBaTenbHbIX NApTUiA NO HEe3aBUCK-
MbIM XapakTepucTnkKkam Kayectsa

FOCT P UCO 3951-2—2009 Cratuctu4eckme MeTo-
Abl. Mpoueaypbl BeIGOPOUHOrO KOHTPONSA NO KONUYECTBEH-
HOMY npu3Haky. Yactb 2. O6wme TpeboBaHnsa K OQHOCTY-
neH4aTbiM NnaHam Ha ocHoee AQL npu KOHTpone nocne-
AoBaTenbHbIX NAPTUIA MO HE3ABUCUMbBIM XapakTepucTukam
KavecTBa

MCO 3951-3:2007 Mpoueaypsl BbIGOPOHHOTO KOHTPO-
1S MO KONUYECTBEHHOMY Npu3Haky. YacTe 3. [IByxcryneH-
yaTble cxeMbl BbIGOPOYHOIO KOHTPONS Ha OCHOBE npeae-
na npuemnemoro kadectea (AQL) ans koHTponsa nocne-
[oBartenbHbIX NapTui

FOCT P UCO 3951-3—2009 Cratucru4eckme MeTo-
Abl. Mpoueaypbl BeIGOPOUHOrO KOHTPONSA NO KONUYECTBEH-
HOMY npusHaky. Yactb 3. [IByxcTyneHqaTslie cxembl Ha oc-
HoBe AQL ans kOHTpons nocnegoBaTentHbIX NapTui

v




OkoHyaHue mabnuupi

roCT P UCO 24153—2012

O6o3Ha4yeHne u HaMMeHOBaHME MEXAYHapOAHOro craHzaprta

O6o3HavYeHne M HauMeHoBaHUEe WAEHTUYHOIro
HAUMOHANLHOIO cTaHaapTa

MNCO 3951-5:2006 Mpoueaypbl BLIGOPOYHOro KOHTPO-
151 O KONMYeCTBEHHOMY npu3Haky. Yactb 5. MNocnegoBa-
TeNbHbIE MNaHbl BIGOPOYHOIO KOHTPONSA HA OCHOBE MNpe-
Aena npuemnemoro kadectsa (AQL) n n3BecTHoro craH-
AApPTHOTO OTKITOHEHUS

FOCT P UCO 3951-5—2009 CrtatucTUieckue MeTo-
Abl. Mpoueaypbl BIBOPOUHOIro KOHTPOIS MO KONMYECTBEH-
HOMY npu3Haky. YacTb 5. [NocnegoBartenbHbie NnaHbl Ha
ocHoBe AQL Anst N3BECTHOrO CTaHAAPTHOIO OTKIOHEHUS!

NCO 8422:2006 MocnepoBaternbHble MraHbl BbI6O-
POYHOrO KOHTPOIS MO anbTepHaTUBHOMY MPU3HAKY

[OCT P NCO 8422—2011 Cratuctuyeckue mMetoapl.
MocnepoBaTtenbHble MiaHbl BbIGOPOYHOrO KOHTPONSA NO
anbTepHAaTUBHOMY NMPU3HaKy

NCO 8423:2008 MocnepoBaternbHbie NMnaHbl BbI6O-
POYHOro KOHTPOIA MO KONMUYeCTBEHHOMY NPU3HaKy A4ns
NPOLEHTa HECOOTBETCTBYIOLMX €ANHUL, NPOAYKLMM (CTaH-
[apTHOe OTKITIOHEHWe U3BECTHO)

[OCT P NCO 8423—2011 Cratuctuyeckue MeTozbl.
MocnepoBaTtenbHble NMilaHbl BbIGOPOYHOIO KOHTPOISA Mo
KOIMYECTBEHHOMY NPU3HAKY Arsi NPOLEeHTa HECOOTBETCTBY-
IOWKMX eguHUL NpoayKumm (CTaHgapTHOE OTKIIOHEHUE W3-
BECTHO)

MNCO 14560:2004 Mpoueaypbl BLIGOPOUHOIO KOHTPO-
nd no anbTeépHatuBHOMY MPU3HAakKy. YDOBHVI Ka4vyecTBa B
HECOOTBETCTBYIOLMX eAWHULIAX NPOAYKUMM Ha MUMIMOH

[OCT P UCO 14560—2007 CtatMcTU4eCkme MeToAbl.
Mpouenypbl BLIGOPOYHOrO KOHTPOINSA MO anbTepHaTUBHO-
My NpU3HaKy. Y pOBHU Ka4eCTBA B HECOOTBETCTBYIOLLMX €aU-
HULaxX NMpoAyKuuMnu Ha MUITNUOH

NCO 18414:2006 lNpoueaypbl CTaTUCTUHECKOTO NpU-
€MOYHOro KOHTPOIS MO anbTepHATUBHOMY NpU3Haky. Cu-
cTeMa Hyrnb-NpMeMKU Ha OCHOBE MpuUHLUMNAa pe3epBa 40-
BEpUs K Ka4eCTBY NPOAYKLUN

[OCT P MCO 18414—2008 Ctatuctnyeckme mMetoabl.
Mpoueaypbl CTaTUCTUYECKOTO MPUEMOYHOTO KOHTPOMs MO
anbTepHaTMBHOMY Npu3Haky. Cuctema Hynb-npMeMkn Ha
OCHOBE MoKasaTtens pe3epBa AOBEpUsl K Ka4ecTBYy Npo-
aykumm

NCO 21247:2005 KoMOBUHVMPOBaHHbLIE CUCTEMbI HYIb-
nprveMkKu 1 npoueaypbl YNpaeneHvsi NpoLeccom npu Bbl-
60POYHOM KOHTpOMe NpOoAYKLMK

[OCT P UCO 21247—2007 CtatMcTN4YeCKME METOAbI.
KomOuMHMpOBaHHLIE CUCTEMbI HYIb-MPUEMKM W NpoLeay-
pbl ynpaeneHus nNpoueccom npu BeIGOPOYHOM KOHTpOne
npoayKumm

Kpome Toro, B ctangapTax UCO 2859-3 n NCO 21247 npuseaeHbl yCNOBUA NPUMEHEHUS CAyYaHoro otéo-
pa BbIGOPKK Npy onpeaeneHn BOSMOXHOCTU MCNOMb30BaHUA METOA0B KOHTPONSA C NPONYCKOM NapTUK, a Takke
ansi orbopa eguHWL, NPOAYKLIN MPU MPYMEHEHUN NNaHOB HenpepbIBHOMO BLIGOPOUYHOro KOHTpoNA. Takum obpa-
30M, OYEHb BaXKHO A0 NPUMEHEHUS BCeX NepeunCeHHbIX CTaHaapToB obecneunTb CnyyanHblii oT6op BbIBOPKU.

HecMoTpsi Ha To, YTO NPUHLMMLI HACTOSILLEro cTaHAapTa yHUBepCcanbHbl Y MOTYT 6bITb NPUMEHEHBI BO BCEX
cuTyauusix, rae TpebyeTcs cnyyaiiHbili 0T60p BbIGOPKU, a BLIGOPOUHbIE eaAnHULI MOTYT BbITh YEeTKO onpeaeneHsl
(B BUAE ANCKPETHBIX ANHWL, MPOAYKLMK), CYLLECTBYET MHOIO CUTYaLuiA, B KOTOPLIX UCCeayeMblil MaTepuan He
MoXeT 6bITb NpeJocTaBneH B Buae AUCKPETHbLIX eauHUL, Npoaykuun. B Takux cutyauunax cnegyet NpUMeHsTb
cTaHaapTsl cepun MCO 11648 «CtaTrcTideckue acnekTbl BbIBOPOUHOro KOHTPOMS HeLUTYHHOM npoaykumumn» " (Bce
YacTu).

MpuBeaeHHbIE B HACTOSsLLEM CTaHAapTe Npoueaypbl paHAoMU3aLuM NPOLLNW NPOBEPKY Ha COOTBETCTBUE
3aABMNEHHbLIM CBOCTBAM, T. €. Ha COOTBETCTBUE YKazaHHOMY 3aKOHyY pacnpeaeneHuns ¢ 60nbLWNUM LUKNOM NOBTO-
peHus nceBaoCnyYaiHbIX Ynucen.

Mpu ncnonb3oBaHUM OPYrUX NpoLeayp paHAoMU3auumn cneayeT NOMHUTL, YTO A0 UX NPUMEHEHUs1 HeobXo-
AVMO y6eanTbCsl B KauecTBe NpUMEHsIEMbIX Npoueayp.

MpuBeaeHHbIE B HACTOSLLEM cTaHAapTe Tabnuupbl NceBAoCnyHanHbIX Yucen MoryT BbiTb UCNOSb30BaHbLI BO
BCEX cnyvasix, korga ato Heobxoanmo, B TOM YMCNE NPU UCNONB3OBAHUN CTaHAAPTOB, TPEBYIOLWUX NPUMEHEHUS
Tabnuu, cnyyainHbIx Yucen.

1) B P® peiicTBYIOT HAaLUMOHArNbHbIE CTaHAAPTHI:

FOCT P NCO 11648-1—2009 «Ctatuctnyeckme metogbl. BeiGOpOUHbIN KOHTPOMb HEWTYYHOW Npoaykumn. Yacts 1.
O6wue NPUHUMNBLIY, MAEHTUYHbIA MexayHapoaHomy ctaHgapty MCO 11648-1:2003 u

FOCT P NCO 11648-2—2009 «Ctatuctnyeckne Metoabl. BoiGOPOUHbIN KOHTPOMb HEWTYYHOW Npoaykumn. Yacts 2.
OT160p BbIGOPKM ChINYYUX MaTepuarnoB», MAEHTUYHBIN MexayHapoaHomy ctaHgapTy MCO 11648-2:2001.

\
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HALUWOHANBbBHBLIA CTAHOAPT POCCUNCKON OEAEPALNMN

Cratuctnyeckue metoabl

NPOLIEAYPbLI PAHOOMU3ALIMM U OTEOPA CITYYANHOW BbIEOPKHN

Statistical methods. Randomization and random sampling procedures

Oata BBegeHna — 2013—12—01

1 O6nacTb NnpMMeHeHus

HacTosawmin cTangapT yctaHaBnvMBaeT npoleaypsl paHgoMusaumm 1 cnydaridoro otéopa elbopku. MNpea-
CTaBrneHHbIe B HacTosLLeM CTaHAapTe npoLueaypbl OXBaThIBalOT METOALI, MpegycMmaTpuBatoLLme NpYMeHeHue Tex-
HWYECKNX CPeACTB, TabnuL, crnyyYariHbIX YAcen, KOMNbHTEPHBIX NporpamMm. [ns KoMAbTepHbIX MporpamMm npyee-
AeHbl obLLee onvcaHue COOTBETCTBYIOLLIErO anropnTtMa U TeKCT NPorpaMmbl.

HacTosawwuia ctaHaapT NPYMEHUM B CUTYaLUWSX, Koraa B TpPeBOBaHUSAX TEXHUYECKOro perynnpoBaHus, foro-
BOpa WK ApYroro ctanAapTa yCTaHOBEHO NMPUMEHeHWe CriyqanHoro otéopa BbIBOpKM Unu paHaomusaumm. Meto-
Abl cnyyvariHoro otéopa BeIGOPKU NpUMEHUMbI MpK:

a) npoBeAeHUn CTaTUCTUYECKOrO MPUEMOYHOrO KOHTPONS ANCKPETHBIX €ANHUL, NPOAYKLUK, NpeAcTaBneH-
HbIX Ha KOHTPOIb B MapTUsX;

b) oT6ope BLIGOPKM AN Lenel HabnoaeHWid M nccnegoBaHni;

C) NpoBeAeHUN ayauTa CUCTEMbl MEHe)KMeHTa KauecTBa,;

d) BbiGope akcnepuMeHTanbHbIX eAUHULL, Nopsiaka nx o6paboTku U NPOBEPKU NPY BLINOMHEHUM MaHa 3Kc-
nepuMeHTa.

B HacTosILLMiA cTaHaapT Takke BKIoYeHa nHdopMaLms no cnyvariHomy oToopy BbIGOPKM unv paHgoMusa-
LUk pesynbTaToB, KOTOpas MOXeT BbITk MCNonb3oBaHa cneLuanucTamu crybbl kayecTsa ¥ KOHTPOSUPYIOLLUX
OpraHoB Npu NpoBeAeHnn ayauTa Unm NpoBepok.

B HacTosLeM cTaHAapTe npeAcTaBneHbl He Bce BO3MOXHbIe crnocobbl IpMMeHeHuUs npoLeayp crnyyaiHoro
oTbopa BbIGOPKY 1 paHOOMU3aLMK U He BCce BO3MOXHbIE cTpaTeryu otbopa Bulbopky 1 onpegeneHns oobema
BbIGOPKM. B COOTBETCTBYIOLUX CUTYaLMAX criegyeT UCMONb30BaTh CTaHAapThl, MepedncrieHHble BO BBEAEHUN.

2 HopmaTuBHbIe CCbIfKK

B HacTosLeM cTaHaapTe UCNob30BaHbl HOPMaTUBHbBIE CCLINKW Ha cneayoLive cTaHgapThbl:

MCO 3534-1 Ctatnctuka. Cnoeapb 1 ycrosHble 0603HaveHus. YacTb 1. ObLume cTatucTuieckme TEpMUHLI
U TEPMUHBI, UCNONb3yeMble B BEpOATHOCTHLIX 3afayvax (ISO 3534-1, Statistics — Vocabulary and symbols —
Part 1: General statistical terms and terms used in probability)

NUCO 3534-2 CraTtuctuka. Cnosapb 1 ycnoBHble 0b6o3HadeHus. YacTs 2. MpuknagHas ctatuctuka (1ISO
3534-2, Statistics — Vocabulary and symbols — Part 2: Applied statistics)

NCO 3534-3 Ctatuctuka. Cnoeapb 1 ycrnoBHble 0603HaveHus1. YacTb 3. NnaHMpoBaHWe aKkcrnepumeHTa
(ISO 3534-3, Statistics — Vocabulary and symbols — Part 3: Design of experiments)

MNCO 80000-2 BenuunHbl u eguHnubl. Yactb 2. MaTemaTdeckne CUMBOIbI M 3HAKWU NS NPUMEHEHWs B
€CcTecTBeHHbIX Haykax n TexHonorusix (ISO 80000-2, Quantities and units — Part 2: Mathematical signs and
symbols to be used in the natural sciences and technology)

U3snaumne ocpmymansHoe
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3 TepmuHbI, onpegeneHus n 0603Ha4YeHnA

B HacTosileM cTaHaapTe npumeHeHsl TepMiuHil no UCO 3534-1, UICO 3534-2, UCO 3534-3, a Takke cneay-
foLLVe TEPMUHbLI C COOTBETCTBYHOLLMMM onpegeneHnsamu.

3.1 TepMuHbI U onpeaeneHun

3.1.1 knacTep (cluster): HacTb coBokynHocTu (3.1.6), npeacTaensioLein coboii o6beanHeHe Henepeceka-
toLLMXCA rpymnn Bel6OpoYHbIX eanHuL, (3.1.13), BblAeneHHasi B COOTBETCTBUM C yCTaHOBMNEHHbLIM NMPaBuIiom.

[MCO 3534-2:2006, 1.2.28]

3.1.2 knacTepHbI oT60p (cluster sampling): OT6op BbIGOPKH (3.1.12), NPU KOTOPOM OTEUPAIOT CryYaiHble
BbIGopKM (3.1.8) us knacTepos (3.1.1), U Bce oTobpaHHbIe BbibopoyHble eanHmubl (3.1.13) 06beauHsioT B 06LLyto
BbIGopKy (3.1.11).

[MCO 3534-2:2006, 1.3.9]

3.1.3 uameHeHue nopsaka, nonHasi nepectaHoBka (derangement complete permutation): Takas nepe-
cTaHoBKa aneMeHToB Habopa™), npu koTopoii HY OAVH BNEeMEeHT He OCTaeTCs Ha CBOeM UCXOAHOM MecTe (Harpu-
Mep, Habop Ludp {3, 1, 2} npeacTaensaeT coboit NoMHyH NepecTaHoOBKY aneMeHToB Habopa {1, 2, 3}).

3.1.4 koHTponupyemas naptus (lot): OnpegeneHHas yacTb coBokynHoctu (3.1.6), coctaBneHHas ans
BbIBOPOYHOrO KOHTPOSIS U OTpaXkatoLLiasi CBOMNCTBA COBOKYMHOCTU.

MpumedyaHue— Llenamm BoiGOPOYHOrO KOHTPOSA MOMYT GbiTb, HANPUMED, ONPEAENEHNE OLEHKN CPEAHErO
HEeKOTOPOIN XapakTEPUCTVKN MIM NPUHATWE PELLEHNS O MPUEMKE MIIM OTKIIOHEHUM NapTum.

[MCO 3534-2:2006, 1.2.4]

3.1.5 MHorocTaguiiHbii oT6op (Mmultistage sampling): OT6op (3.1.12), npu koTopom BuIGopky (3.1.11) oT-
BUupatoT B HECKOMLKO MPUEMOB (CTaauit), BbibopoyHble eanHWLb (3.1.13) Ha Kaxkaoli cTaguu oTbupatoT us 6onee
KPYMHBIX BEIGOPOYHBLIX eAnHIL, 0TOBpaHHbIX Ha NpeablgyLer ctaguu.

MpuMeyaHne— MHoroctaguiiHeln oT60Op BbIBOPKM OTNNYaETCA OT MHOrOKpUTEepmransHoro otéopa BelIGopku.
MHorokpuTepuanbHbiii 0oT60p BbIGOpKU NpeacTaensieT co6oii 0TOOP BbIGOPKM B COOTBETCTBUMU C HECKOMNBKMMMW KpUTEPUSE-
MW OOHOBPEMEHHO.

[MCO 3534-2:2006, 1.3.10]

3.1.6 coBokynHocTb (population): <reference> MHoOXecTBO BCex UccrnegyemblX €AMHNLL.

[MCO 3534-2:2006, 1.2.1]

3.1.7 nceBaoHe3aBUCUMBIN criyvaliHbI oT60p BbIGOpKM (pseudo-independent random sampling): OT-
6op BbIGopKK (3.1.12), Npy kKoTopoMm BbIGOPKY (3.1.11) 13 N BLIGOPOUHLIX eanHUL, (3.1.13) oT6upaloT U3 COBOKYNHO-
cT¥ (3.1.6) B coOOTBETCTBMU C TABIMLUEN CNyYanHbIX YACEN UMW KOMMNLIOTEPHBLIM anropuTMoMm, paspaboTaHHbIM
TakUM 06pas3oM, YTO Kaxaasi U3 BOSMOXHBLIX KOMBVHaLMIA MO N BbIBOPOYHLIX EAMHUL, UMEET YCTaHORIEHHYI0 BEPO-
ATHOCTL 0TOOPa (CM. Takke 4.4).

3.1.8 cnyvanHas Bbl6opka (random sample): Buibopka (3.1.11), oTobpaHHasi ¢ NOMOoLLbIo CNyYarnHoro
otbopa BbIGopKY (3.1.9).

3.1.9 cny4yanHbIn oT60p BbIGOPKMU (random sampling): OT6op BbIGopku (3.1.12), npu kOTOpOM BbIBOPKY
(3.1.11) u3 n BLIGOPOYHLIX eanHKL, (3.1.13) oTbupatoT U3 coBokynHocTH (3.1.6) Takum o6pasom, UTO BCe BO3MOX-
Hble KOMBUHaLWK NO N BEIGOPOUHBIX €AWHUL, UMEIOT PaBHYO BEPOSITHOCTb BbITb 0TOBPaHHLIMU.

[MCO 3534-2:20086, 1.3.5]

3.1.10 pangomu3sau s (randomization): MNpouecc, ¢ NOMOLLLIO KOTOPOro eanHULEI Habopa pa3meLlatoT B
crny4anHom nopsigke.

Mpumeyanune—Ecnnua cosokynHoctu (3.1.6), coctoswen u3 HatyparnbHbIX uucen ot 1 4o n, n3snekarb umcna
cnyyaniHbiM 06pa3om (T. €. Takum cnocobom, NpyU KOTOPOM BCE YUCMA UMEIOT OMHAKOBbIE LAHChl BbiTb 0TOBPaHHbLIMK)
04HO 3a Apyrum 6e3 BO3BpaleHus, NOKa COBOKYNHOCTb He GyaeT ucuepnaHa, TO MOpsiAoK oTéopa uucen HasbiBaloT
cryqaiHelM UNU PaHAOMU3NPOBAHHBIM.

Ecnun 31 n yncen cessaHbl ¢ N pasnuyHbIMKU o6bekTamn unu o6paboTkamm, KOTOpbie YCTaHABMMBAIOT B COOTBET-
CTBUM C NOPAAKOM 3TUX N 4mucen, To NOpAAoK o6bekToB nnu o6paboToK HA3bIBAIOT Cry4YalHbiM MW PaHAOMU3UPO-
BaHHBIM.

1) HaBop — KOHEYHOE MHOXECTBO 9NEMEHTOB.
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3.1.11 BbIGopka (sample): MoAMHOXeCTBO cOBOKYMHOCTHU (3.1.6), cocTosiLee N3 OQHOW NN HECKOMBKUX
BbIGOpPOYUHbIX eanHuL, (3.1.13).

[MCO 3534-2:2006, 1.2.17]

3.1.12 ot60p BbIGOPKU (Sampling): [efcTBUS MO N3BNEYEHMIO UK COCTaBNEHMIO BEIGOPKM (3.1.11).

[MCO 3534-2:2006, 1.3.1]

3.1.13 BbI6GOpOYHas eguHULa, eanHULA (sampling unit, unit): OaMH N3 3NeMeHTOB, COCTaBMSOLLMUX Bbl-
Gopky (3.1.11).

MpumedaHue1— BoibopoyHas eamHuLa MOXET cogepx)aTh OAWH UIM HECKONbKO O6BEKTOB (Hanpumep,
KOpOBOK CNYEK), HO AT1s1 Hee MOoMy4aloT OAWH pe3ynbTaT UCMbITaHWA unu HabnaeHni.

MpumedyaHwue 2 — BoibopoyHasi eguHuLa MOXeT COCTOSATb M3 AUCKPETHbIX OGbEKTOR UMW onpeaeneHHoro
KONMMYeCTBa HeLTYYHON Npoaykuum (Matepuana).

[MCO 3534-2:2006, 1.2.14]

3.1.14 o160p ¢ Bo3BpaweHunem (sampling with replacement): Ot6op BbIGopkM (3.1.12), NPY KOTOPOM KaXK-
Ayto BelIGopouHyto eanHmLy (3.1.13) nocne otbopa Bo3BpaLLatoT B COBOKYNHOCTb (3.1.6) Ao ot6opa cneaytoLeit
BbIBOPOYHON eANHULEI.

[MCO 3534-2:2006, 1.3.15]

3.1.15 oT60p Ge3 Bo3BpaLweHun (sampling without replacement): OT60op BeIGOPKM (3.1.12), NpK KOTOPOM
Kapkayto BbIGopouHyto eauHuLy (3.1.13) otbupatoT us coBokynHocT (3.1.6) Tonbko oanH pas (He BosBpallas ee B
COBOKYMHOCTb A0 0TOOpa crieayroLlel BbIBOpoUYHO eaunHuLbl).

3.1.16 HayanbHoe Yncno (seed): Yucno unu Habop Yucen, UCnonbayeMbIX 415 UHALManusaLmm anropuT-
Ma, UCronb3yemoro AN NcesaoHe3aBMcMMoro crnyyanHoro otéopa BuI6opku (3.1.7) unu yctaHoBNeHUs ucxoa-
HOW TOYKM B Tabnuue cnyvaiHbIX Yucen.

3.1.17 npocTas cny4aiHas Bbi6opka (simple random sample): Boibopka (3.1.11), otobpaHHas meToaoM
oT6opa npocToii cryvaiiHol BbiGopkm (3.1.18).

[MCO 3534-2:2006, 1.2.24]

3.1.18 oT60p NpocToii cny4yanHon BbiIGopku (simple random sampling): OT60p BeIGOPKM (3.1.12), Npn
KOTOPOM BbIGOPKY (3.1.11) U3 n BbIGOPOUHLIX eguHinL, (3.1.13) oT6upatoT U3 coBokynHocTU (3.1.6) Takum crnoco-
OOM, 4TO BCE BO3MOXHbIe KOMBUHaLMN U3 N BbIBOPOYHbLIX €AMHUL, UMEIOT OAUHAKOBYIO BEPOATHOCTL BbITb OTO-
BpaHHbIMM.

[MCO 3534-2:2006, 1.3.4]

3.1.19 paccnoeHHas BblGopka (stratified sampling): Beibopka (3.1.11), oTobpaHHaa Takum o6pa3om, 4To
Bbl6opoyHble eanHULbl (3.1.13) oTOrpaloT U3 pasnuuHbix croes (3.1.21) COBOKYNHOCTU, NpUYEM KaxabI Cnow
npeacTasrieH B BbIbopke X0Ts 6bl 0gHON BbIGOPOYHOW eAUHULIEN.

[MCO 3534-2:2006, 1.3.6]

3.1.20 oT6b0p paccnoeHHOW NPOCTOM cry4YaHou BbIGopkH (stratified simple random sampling): OT60p
BbIGOPKY, MPU KOTOPOM BbIGOPKY (hOPMUPYIOT Ha OCHOBE OTGOPa NPOCTON cnyYaiHon BeliGopku (3.1.18) n3 kaxpao-
ro cnos (3.1.21) coBoKyMnHOCTH.

[MCO 3534-2:2006, 1.3.7]

3.1.21 cnowu (stratum): UcuepnbiBatoLasi HacTb COBOKYMHOCTU, ABNAOLLAsAC boree ogHOpoaHOMW OTHOCU-
TenbHO UCCNeAyeMOii XapakTepUCTUKA, YeM BCst COBOKYNHOCTb (3.1.6) Y.

[UCO 3534-2:2006, 1.2.29]

3.2 O603HauYeHus

B HacTosiLeM cTaHgapTe UCNoNb30BaHbI MaTeMaTuieckue CUMBONbLI M 0603HaveHus B cooteeTcTBum ¢ UCO
80000-2, a Tarke cnegytowe 0603HaYEHNS:

d; —i-umndpa, KONUYECTBO CTOPOH MOHETLI UM TPaHEeR UrpanbHOM KOCTU;

N —obbem napTtuu;

n —obbem BbIGOPKY;

n; —obbeM j-oi BbIGOPKY;

U — paBHOMepHO pacnpefdeneHHas criyyaiHas BenuumHa Ha oTKpbiToM uHTepaane (0, 1);
X; — i-e 3HaueHWe cny4aiHoW BeNNYNHBI X;

! —dakropnan j;

1) Cron coBOKYNHOCTH ABNSIIOTCA HEMEepecekaloWMMUCS, T. €. He CoAepKaT OBLMX eanHNL,.
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[z] — YHKLUSA OKPYrNeHns z Ao brnvxkailero Lenoro B 605bLUYH0 CTOPOHY (HanMeHbLUee Lienoe Yucno, 6ob-
LUe UK paBHOE AENCTBUTENLHOMY YACTTY Z);

| z] — doyHkLms okpyrneHns z go Grivxkaiiiero Lenoro B MeHbLLY CTOPOHY (HanBorbLuee LIeNoe YACHO, paBHoe
OeNCTBUTENEHOMY YACTTY Z UITW MEHBLLE €ro).

4 OCHOBHbI€ NONOXeHNA

4.1 TpumeHeHne crnydaiHoro otéopa BbIGOpKU ABNSIETCA HEOBXOAUMbBIM YCOBUEM NPaBUIIbHOTO NpUMEHe-
HUs BonbLLelt YacTW MNaHoB BLIBOPOYHOrO KOHTPOMS NPY KOHTPOME NPOAYKLMMY Ha NPOMBILLIEHHbIX NPeanpuUsaTH-
sx. MpumeHeHre paHaoMMU3aLUK, NCTMIOMb3YHIOLLIER NPUHLMMLI CyYaiHoro oTéopa BelGopkK, Heobxoaumo Takke
Mpw NaHWPOBaHNW 3KCTIEPUMEHTOB, NOCKOIbKY 3TO NOBbILLAET 4OCTOBEPHOCTb PE3YNbTaTOB 3KCNepUMeHTa U1
obecneunBaeT NCNOSb30BaHWE CTATUCTUYECKMX METOAOB A5 X UHTepnpeTauun. Llenbto cnyqaitHoro otéopa
BbIGOpKY siBnsieTcst obecneveHne BO3MOXHOCTW NPUMEHEHUSI TEOPUIU BEPOATHOCTEN K NPaKTUYECKUM 3agadam.
OTa Lenb He 4OCTWXMMA NPY UCNOoNb30BaHUK Apyrux cnocoboB oT6opa Bbibopku. Hanpumep, oT6op BbIGOPKHY,
OCHOBaHHbIN Ha NPUHLMNAX UHTYULMK NN MWYHBIX NPeanoyTeHWI, NO3BONAET CyYaiHO AOCTUYbL XOPOLUMX pe-
3yNbTaTOB, HO NPY 3TOM MOJTyYeHHbIE OLIeHKM BCeraa UMetoT CMeLLeHre U, creaoBaTtesibHO, Takol 0T6op BbIGOpKY
MOXET MPUBECTU K CEPbE3HBIM OLLMBKaM NPU NPUHATAN pelleHnid. Cny4vaiHblil oT6op BLIGOPKM HanpasneH Ha
yCTpaHeHWe cMeLLeHus nyTem obecrneveHunst paBHol BePOSTHOCTU O0TOopa B BLIGOPKY AN KaXXA0N eAnHULLI (OT-
6op ¢ BO3BpaLLeHMeM) UNn Ans Kaxaor Belbopku AaHHoro obbema (oT16op 6e3 Bo3BpaLleHUs).

4.2 PaBHOBEPOATHLIM Cly4aliHbIM OTBOPOM C BO3BpaLLeHUeM ABNAETCA 0TOOP, NP KOTOPOM BEPOATHOCTb
oT6Gopa KOHKPETHOM eAuHMLEI NapTUK, cocTosier u3 N eamHul, Bcerga pasHa 1/N. CywecteyeT N BO3MOXHbIX
BapuaHToB oT6opa ynopsaodeHHon Bbibopkm obbema n us N eamnuy u (N + n — 1)Y/[nY(N - 1)!] sapnaHTos oT6opa
HeynopsiaoyeHHoW criyqaiiHol Belbopkn obbema n 13 N eauHuL, (CM. NnpuMedaHue Huxe).

IMpwv oTBope npocToi cryyainHomn Beibopky 6e3 BO3BpaLLIEHUs1 BEPOATHOCTL TOrO, YTO KOHKPETHas eauHuLa ns
naptum obbema N ByaeTt oTobpaHa npu oTéope Nnepsoii BbibopouHon eanHuubl, pasHa 1/N, 1/(N - 1) —npu ot6ope
BTOPON, 1/(N —2) — TpeTben 1 Tak ganee. Ecnv n BbI6OPOUHbLIX eauHUL, 0ToBpaHbl cry4valiHbiM 06pa3om U3 napTum
obbema N 6e3 Bo3BpaLLeHUs], TO KaX40h KOMBHALMKU M3 N eAUHUL, COOTBETCTBYET OAMHAKOBasA BEPOSITHOCTb
oTbopa, paBHasi BEpOSATHOCTM ogHOBpEeMeHHoro oTéopa n eauHuy, ns N. Konvmyectso BO3MOXHBIX pasnnyHbIX He-
ynopsiAoYeHHbIX CryyainHbIX BIGOPOK Mo n eguHUL 13 napTum obbema N (0TNUYaoWMXCA TONbKO COCTaBOM)
pasHo NV/[nI(N — n)!], yTo npeacTasnsieT coboli uncro codeTaHuii no n eguuny M3 N. KonnmyecTso BO3MOXHbIX
yNnopsgoYeHHbIX CryYaiiHbIX BeIBOPOK Mo 1 eguHULL, oTobpaHHbIX 13 napTuu B N eauHuu, 6e3 BosspalLeHus (oTnu-
YaroLMXCs U COCTaBOM M MOPAJKOM pacronoxeHus B Bbibopke) pasHo NY/(N — n)!, T. e. paBHO NnponsseaeHUto
yucra coveTaHuii no n eanHuL, U3 N Ha YMCno nepecTaHoBOK U3 N eanHUy. CnegyeTt 0TMeTUTb, UTO CnyvaiHas
Bblbopka 6e3 Bo3BpaLleHWs Boree BCero pacnpocTpaHeHa B kauecTse cTpaTernn otéopa Bblbopku npu cTatucTu-
4YeCcKOM MPUEeMOYHOM KOHTpOre.

MpumeyaHune—Tpuor6ope BEIGOPKM C BO3BpaLLEHNEM, HANPUMEP, TPeX M3 NATH eauHul, BoiGopku {1, 1, 2},
{1, 2, 1}, n {2, 1, 1} pas3nu4Hbl, €CNKN Y4MTLIBAIOT NOPAAOK IMEMEHTOB, OAHAKO 3TW BbIGOPKM HE MMEIOT Pasnuqni, ecnm
nopsifoK 311EMEHTOB He YUYUTLIBAIOT.

4.3 CnyyvaliHblii 0T60p BbIGOPKKU MOXKET BbITb MOSyYEH TOMLKO NPW CTPOTOM BbIMOSTHEHNU pas3paboTaHHbIX
cneupanbHbIX Npoleayp. B HacTosiLeM cTangapTe NpeacTaBieHo HECKOSIbKO MeTOANUK cryvaliHoro otéopa Bbl-
6opkn. MeToabl, ncnosnb3ytoLne cneluansHbie yCTpoicTBa, NpeanonaratoT, YTO MOHETbI U UrpanbHble KOCTK
MMEIOT paBHble BEPOATHOCTY BbiNageHUs rpaHei unm ctopoH npu 6pocke, a cam 6pocok He BHOCUT CMELLLEeHNS.
YuuTbiBasi Tpy4HOCTU HeNocpeACTBEHHOTO BLIMOMHEHUSI METOA0B 0T60pa BbIBOPKM C UCMOSNb30BaHWEM KanbKy st
Topa unu komnetotepa (cm. [9], [10], [12] v [13]), B HacTosLEeM cTaHAaPTe NpuBedeH NPOCTON KOMMbIOTEPHbIM
MeTOoZ reHepaumnu cryyarHol Belbopkn. CredyeT NOMHUTb, YTO NPU UCTMIONB30BaHNN BCEX NMPUBEAEHHBIX HUXKE
METOA0B HeobXoaMMO, UTOBLI KaxkaoW eguHULLE NapTUK 3apaHee Obi1o NOCTaBNEHO B COOTBETCTBME UMcno oT 1 4o
N, TaK, 4ToBbl BEIGOPOUHbLIE eAVHWLbI B NapTUMX B pesynbTaTte Gblfiv 0AHO3HaYHO MAEHTUDULMPOBaHbI.

4.4 Mpwu onrcaHnn npoLeaypel Unv Metoda crydaiHoro otéopa BblI6opkuM (cM. [8]) npunaraTensHoe «nces-
[AoHEe3aBUCUMbIN» B TEKCTE HACTOSILLEro cTaHaapTa YacTo onylueHo. Kpome Toro, npunaratensHoe «crnyyvaiHblii»
YacTo MUCMONb30BaHO B TOM CMbICIE, YTO COOTBETCTBYIOLLEE CYLLIECTBUTENBHOE (YUCMO UMW NEepecTaHOBKa) SBMS-
eTcs pesynbTaToM NpoLecca, KOTOPbIA cryvaiHbiM 06pa3oM reHepupyeT Takoe YACTo UNv nepecTaHoBky. B npea-
CTaBMeHHbIX NpUMepax A1st HarnAgHOCTU UCNONb30BaHbI HebonbLIMe 06 beMbl BeIBOPKU.

4
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5 OnucaHune npoueayp cnyvamHoro otéopa Bbi6opku. Metoabl, ucnonb3ylowme
cneuunanbHble YCTPOUCTBA

5.1 MeTop ypHbI

5.1.1 B ypHy nomeLyatoT N 4eTKo NpOHYMepOBaHHbIX UAEHTUYHbLIX 06 LEKTOB (Hanpumep 6uneTsl, NNacTuH-
KM, LWapbl), 04HO3HAYHO NPeACcTaBnsoWmX Kaxkayto n3 N eAMHML, mapTUK K XOPOLLO KX MepemMeLLnBatoT.

5.1.2 Inga ot6opa 6e3 Bo3BpaLLeHUs, BCrenyto BulbupatoT 06beKThl U3 ypHbI, 0QUH 3a APYTUM, He BO3Bpa-
LLast UX B YPHY, M NPOU3BOILHO NepemMeLlBasi 06bekTel MeXxay BbleMkaMu, noka He 6yaeT nonyyeHo Heobxoau-
MO€ KOITMYECTBO 1 BbIBOPOUHBIX €ANHNL,.

MprmeyaHune— 10T MeTog 0ObIYHO NCMOMBL3YIOT B NIOTEPESIX.

5.1.3 insa oT6opa ¢ Bo3BpalleHueMm, Bcrienyto BolbupatoT 06bekTbl U3 YpHbI OAWH 3a ApYruM, Bo3BpaLlas
0TOBpaHHbIA 0OLEKT B YpHY MOCIe KaXaoh BbIEMKU, Y MOMHOCTLIO NepeMeLlnBas 06bekTbl Mexay BoleMKaMu,
rnoka He 6yaeT nony4yeHo HeobXoaAMMOe KONMYeCTBO N BbIGOPOYHbLIX eAuHUL,. MNpy ncnonb3oBaHWM 3Toro MetToaa
ofHa 1 Ta Xe eguHMLa MoXeT BbITb oTobpaHa B BbIBOPKY HECKOMEKO pas.

5.2 MeToA MOHET UM UrpanbHbIX KOCTEN

5.2.1 OnpegensatoT KOMMYeCTBO M MOHET NN UrpasbHbIX KocTel (BpoCKOB MOHETLI UMW UrpanbHOK KOCTH)
no cneaytowlen dopmyne (N— obbemM napTun, K — KONMYeCcTBO CTOPOH Ui rpaHein Cnonb3yemoro obbekTa)

m =[InN/Ink].

5.2.2 MNpwu ncnonb3oBaHUY HECKONBKUX MOHET UMK UrpasnbHbIX KOCTEW yCTaHaBNUBalT YeTKoe COOTBeT-
CTBWE KaXKaO0W MOHEeTbI UK KOCTW onpedeneHHon uudpe B nocnegoBatensHocTu uudp (dy, ..., d,,). Mpu ncnonb-
30BaHWW eAUHCTBEHHOW MOHETLI UMM KOCTU YCTaHaBMUBAIOT COOTBETCTBUE pesyrbTara nepeoro 6pocka undpe d,,
BTOpOro 6pocka — undpe d, 1 Tak ganee.

5.2.3 bpocaloT MOHeTY Uiu UrpasnbHyo KOCTb U 3anuckiBaloT m 3HadyeHu d; (i=1,m). TpaHchopmMupytoT
nofyyeHHble pe3ynbTaThl B AeCATUYHOE LieSloe YMcno no creaytollei coopmyne

m .
y=1+3.(d, - k™.
i=1

5.2.4 MoBTOpAIOT AEWCTBUA B COOTBETCTBUM € 5.2.3, 0T6packiBas Bce 3HaveHus, npesbiwatowme N, u (npy
oTbope BbIGOPKY 6€3 BO3BpaLLeHUsT) BCce 3HaYeHUs1, 0TobpaHHble paHee, A0 NONYYEHUs N BLIGOPOUHbLIX €aUHULL.

Mpumep 1— Konmponepy Heobxoduma cnyyaliHast ebi6opka o6Lemom 4 eduHuybl uz napmuu e 20 eduHuy.
Ans hopmupoeaHusi ebI6OPKU OH UCNOTL3yem eAuUHCMEeHHyo MoHemy. B coomeemcmeuu c 5.2.1 dns nonysveHus
Kaxdozo cny4aliHo2o yucna Heobxodumo ebinosHuUmbL m = 5 6pockoe MoHemsi. OnpedesneHo, Ymo odHa cMmopoHa
MoHembI coomeemcmeyem yudpe 1, a dpyaas — yugppe 2. lNepeasi nocnedoeamenbHocms 6pockoe daem Habop
aucen {1, 2, 1, 2, 2}, komopbili 6 coomeemcmeuu ¢ 5.2.3 daem qucno 1+ (0) - 24 + (1) - 22+ (0) - 22+ (1) - 27 +
+(1) - 2° = 12. Cnedyrougue mpu nocnedosamenbHocmu 6pockoe darom Habopwui{1,2,2,2,1},{1,1,2,2,1}u{2, 2,1,
2, 2}, komopsie darom yucna 15, 7 u 28 coomeemcmeeHHo. Tak Kak 3Ha4eHue 28 npeebiwiaem o6LeM napmuu, e2o
ome6pacbieaiom, U ebINonHAIomM 6pocKu, noka He 6ydem nonyyveHo euwje 00HO delicmeumenbHoe Yuco, Heob6xodu-
Moe 9ns1t popmuposaHusi criyvaiiHoli 6 bI6OPKU.

lMpumep 2— Heobxodumo omobpams criy4aliHyo ebi6opKy ¢ 06emom 4 eduruubl u3 napmuu e 50 eduruy.
Ans1 hopmupoearnus ebI60pKu KOHMPOIIEP UCNOL3YeMm HECKOJILKO WecmuzpaHHbIX U2panbHbiX KOcmeu pasnuy-
HO20 yeema. B coomeemcmeuu c 5.2.1 Heo6x00umo 07151 nONyHeHUSsT KaxXX0020 Cry4aliHo20 Yucnia m = 3 uzpasbHbie
kocmu. Boinasuwee 3Ha4yeHue cuHel, 3eJIeHOU U KpacHOU U2panbHbIX KOcmel KOHMpoJsiep 3anucbigaem € NoMm xe
nopsdke (CuHsisi, 3es1eHast, KpacHasi). OGHako ypaeHeHue 5.2.3 no3eonisem nosy4ums delicmeumensHbie YUcna u3
uxmepeana om 1 do 50 monbko @ mom criy4ae, Ko20a nepeasi uzpanbHasi kocmes daem 3Haqvenust 1 unu 2. Cnedoea-
mensHo, paboma moxxem 66IMb YyNPOWeHa, eC/iu 8binaswiue 3Ha4yeHusi cuHell kocmu 6ydym npeobpa3oeaHbi e 1
unu 2 6e3 usmeHenus1 eepossmHocmu pesynsmama. KoHmponep pewaem 3apaHee, 4mo He4YemHble ebinaguwiue
3Ha4YeHUs CuHel kocmu 6ydem paccmampueams Kak 1, a Yyemnbie — Kak 2. llepebiti 6pocok daem {3, 3, 4}, komo-
pbill € coomeemcmeuu ¢ 5.2.3 daem qucno 1 + (2)-62 + (2)-67 + (3)-6° = 88 (cnuwkom Gonbwoe), komopoe nocne
npeobpa3soeaHusi k {1, 3, 4} daem 16. Ewye mpu 6pocka datom {6, 1, 3} (nocne npeobpazoeaHrus {2, 1, 3}), {5, 6, 6}
(nocne npeobpazoearus {1, 6, 6}) u {2, 5, 5} (nocne npeobpazoeanus {2, 5, 5}), komopuie e coomeemcmeuu c 5.2.3
Jarom 3Haverus 39, 36 u 65 coomeemcmeaeHHo. Tak Kak 3HavyeHue 65 npeebiwaem o6 beM napmuu, e20 Heo6xodu-
MO omb6pocums u ebinonHUML donosIHUMeEnLHbLIe 6pOCKU, noka He 6ydem nonyveHo euje o8Ho elicmeumensHoe
qucso.
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Mpumep 3 — B ycnoesusix 3adavu, paccmompeHHol 8 npumepe 2, 04e8uGHO, YMO UCNOJIb308aHUe Mpex
uzpanbHbLIX Kocmeil no3eonsiem nosiy4ums vucsia om 1 do 6° = 216 (npu o6Leme napmuu e 50 eduruy). Koumponep
npurumaem peweHue pukcupoeams ece pe3ynbmamsi om 1 do 200, npeo6pa3ys ux 8 yucna u3 uHmepesana om 1
do 50, u om6pacbieams pesynsmamsi 6onee 200, ymobbi usbexamep 8EPOSIMHOCNHO20 UCKKEHUS pe3yribma-
moe. Yemsbipe 6pocka npedbiByuje2o npumepa e coomeemcmeuu ¢ amoi cxemou darom {3, 3, 4},{6, 1, 3}, {5, 6, 6}
u {2, 5, 5}, coomeemcmeyroujue yucnam 88, 183, 180 u 65. N3 amux qyucen npoussedeHO 8biyumanue Jyucna 50
CMOIBLKO pa3, NOKa YUC/Io He OKaxemcs 6 uHmepeasne om 1 do 50 (0 uumepnpemupyrom kak N), ymo daem 3Ha4qe-
Hust 38, 33, 30 u 15 coomeemcmeenno. Takum o6pa3om, 6bi1a nosyvyeHa ebi60pKa u3 4 edurHuy, m. e. GansHelwue
6pocku He HyXHbl. O4eeuUOHO, YMoO MameMamu4Yecku 3Moim NPoOUECC SK8UBASIEHMEH NPUMEHEHUI0 yPasHeHUSs
v, =1+ (v,— 1) mod N, 2de v, — ucxodHoe 3Ha4eHue, a v,— 3Ha4eHue us unmepeana om 1 do N.

6 OnucaHue npoueaypbl 0OTOOpa NCeBAOHE3aBUCMMOWN Cy4anHOW BbIGOPKM.
MeTtoa Tabnuubli

6.1 Tabnuubl cny4YaHbIX Yucen

B npunoxenun A npueeaeHsl Ase Tabnuubl cnyyariHblx Yncen. B kaxxaow Tabnuue npusegeHo 3600 cny-
YariHbIx yucen ot 0 Ao 9, ykasaHHbIX B 60 cTpokax no 60 KOMOHOK B kaxaoh. Ucnonb3osaHue Tabnuu, kpatko
onuncaHo Hke 1 6onee NOAPOGHO B NPUNOXKEHUN A,

MpunmeyaHune— Yucna, npueeaenHsie B Tabnuue, aHaNorMyYHbl 3HaYeHUAM, Bbinagaowmm npu 6pocaHnm
10-rpaHHoro kybuka. Konundecteo umcp m, Heobxogumbix ans otbopa BbIGOpKM, COOTBETCTBYET KONUYECTBY BpoCkoB
nrpanbHoOn KOCTH.

6.2 OnucaHue meToga

6.2.1 OnpeaensitoT KONMYECTBO LMchp m, cooTeeTCTBYOLWEe 06bemy napTum N. Ecnu o6beM napTum siens-
eTcs cteneHbto 10, oT6packiBaloT HavanbHyo Ldpy obbeMa NapTum U MHTEPNPETUPYIOT OCTaBLUWECA HYITU MPU
UX NosiBNeHWK, Kak Ludpy, pasHyto o6bemy napTtum (Hanpumep, ecrnin N = 1000, sHauveHune 000 npu ero nosiere-
HUK HTepnpeTupytoT kak 1000).

6.2.2 Cny4ariHbim 06pa3om BbIOMpatoT HavyanbHY TOYKY (T. €. HanpuMep, HOMep CTPOKN U KOSIOHKW B
Tabnuue), cnonb3ys MeToq, onucaHHbIn B A.2.2.

6.2.3 Mony4veHHyto undpy BmecTe ¢ (m — 1) undpamm cnpaea OT Hee 3anuckiBaloT Kak eguHoe uncno. Ecnu
npasee HavyanbHoW LUngpbl (40 60-01 KONOHKW) HeaocTaTouHO Udp Anst NonyyYeHus HeobxoaMMoro uicna, uc-
Monb3ytT KOMOHKK 1, 2 1 Tak Aanee BMecTo KosloHok 61, 62 1 Tak Aanee COOTBETCTBEHHO.

6.2.4 YBenuumBaoT HOMep CTPOKU Ha eanHULY, NOBTOPSIOT 6.2.3 1 3anncbiBaloT NonyYyeHHoe 3HavyeHue.
Ecnu nonyyeHHbI HoMep cTpoku npesbilLaeT 60, B kayecTBe creayoLLeit UCNonb3yT CTPoKY 1 M yBenMuMBeaT
HOMEp KaXXaol KONOHKK Ha m.

6.2.5 MosTopstoT 6.2.4, oT6packiBas Bce 3HaueHus 6onee N 1, B criyyae oT6opa Belbopku 6e3 Bo3BpalLe-
HWS, BCe 3HAYEHUs1, KOTopble bbInu yxe 0TobpaHbl, Noka HeobxoArMoe KONMMYECTBO BbIBOPOYHBLIX €AVHNL, N He
6yaeT nony4eHo.

Mpumep — Konmponepy Heob6xodumo omobpams criyqaliHyro ebi6opky o6bema 5 eduHuy u3 napmuu e 200
eduHuy. CnyvaliHol HavYanbHOU MoyKoU, onpedesieHHOU 6pocaHueM MOHeMbI, 18J1s1eMCsl YUCJIO, PACNOJIOXEHHOEe
8 cmpoke 57 u konoHke 59 mabnuysb! 1. Tak kak N MHO20 MeHbWe MaKcuMasibHO20 3Ha4YeHUsl, KOMopoe MOXHO
nony4ums Ha ocHoee 3-x yugp (m. e. 1000), aydumop npurHumMaem pewieHue Ucnosb308ams pe3ybmamb! U3
uxnmepsana om 1 do 1000, nepesods ux e unmepeas om 1 do 200. lNonyqeHs! credyrowue name yuces: 848, 670,
902, 034 u 518. [Mocne nepeeoda ux e uHmepean om 1 do 200 nonyyeHbl 3HaveHus 48, 70, 102, 34 u 118.

7 OnucaHue npoueaypbl oT60pa NceBAOHE3aBUCUMON CNyYalHOW BbIGOPKM.
KomMmnbloTepHbIn MeTOA

7.1 KpaTtkuii 0630p

7.1.1 B HacTosLWweM cTaHgapTe UCMOoMNb30BaHbl anropuTMel, NpueedeHHsle B [1], [7]1 [13]. 3Tu anroputMsl
obrnagaloT MaTemMaTUYecKUMU U CTaTUCTUYECKMMI CBOMCTBaMU, HEOBXOAMMBIMU N5t o6ecneveHus crnyvaiHoro
oT6opa BbIBOPKK, CO3AaHNA MPOrpaMM Ha pasfnyHbIX S3blKaxX MPorpaMMMpPOBaHKS 1 KOMMNbHOTEPaX, MO3BOMSIO-
LLMX MPOBOANTL BEPUDUKALILIO U PEBU3UID OTOBPAaHHBLIX 3HAYEHWUIA, UCMONB3YEMbIX ANS NPOBEPOK, KOHTPONS,
ayauTa. TeKCT OCHOBHbIX 3f1eMeHTOB Nporpammbl Ha 3blKe nporpammrposaHns Cu npuBeadeH B NpunoxeHun B,
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7.1.2 B anropntmax UCrnonb3oBaHbl ABa OCHOBHLIX 3/1€MeHTa:

a) anropuTM MHULManu3aLum, reHepupyroLLui KBasmcydanHoe HavasbHoe Lienoe Yncno Ha OCHOBE Bpeme-
HW, NpoLlefLlero ¢ ykasaHHOW AaThl;

b) reHepaTop cnyyaiHbIX Yicern.

7.1.3 MNMpu ucnonbsoBaHWM Ans BepudUKkaLm unn ayauta anroputm nHuuanmsaumm, ynoMsHyTeid B 7.1.2
a) U onNUcaHHbIN B 7.2, MOXeT BblTb 3aMeHeH BBeAEHUEM HaqanbHOro 3Ha4YeHUS BpYYHYH. OTO 3HaYeHUe AOMKHO
ObITb LenbIM YicnoM us uHTepsana ot 1 Ao 2 147 483 398 skntounTensHO. 3TO 3Ha4YeHUe HeobX0aUMMO COXPaHATL
W yKasbiBaTb B oTYeTe (Npu coctasneHun). OgHako npy UCNofb30BaHWK As KOHTPONA kKavecTsa U NpY NNaHnpo-
BaHWUW 3KCNepuMeHTa AomkHa bbITb NpefyCMOTPpeHa BO3MOXHOCTb HE UCNOMb30BaTh KOMMLIOTEPHLI BbIGOP Ha-
YanbHOro 3HauYeHus1, KOTOPbIA MOXET BbITh BoIGpaH Mo YMONYaHWUIO.

Mpwnm™meyaHue— JTanbl aNnropuTMOB NpUMBEAEHbI B 6onee hopmanm3oBaHHOM BUAE, YTO MOXET OblTb NONE3HO
npy NPOrpaMMMpPOBaHUN METOOOB. TEKCT NPOrpaMmmbl CO CChINIKAMW Ha Noapasaentl HACTOAWEro cTtaHaapTa npuBeaeH
B nNpunoxeHuun B.

7.2 AnroputM MHMLMaNU3auuu

7.2.1 AnropvTM UHULIMaANU3aLmMK BKIOYaeT:

a) anropuTM BblUMCIIEHUSI BpEMEHU, NpoLleALIero ¢ ykazaHHOW AaThbl;

b) anroputm reHepauun cnyyarHbIX Yicen Ha OCHOBE PaBHOMEPHOro pacnpeaeneHus, UCNoNb3yHoLWM
cryyariHoe 41crno, Nony4eHHoe Ha aTane a).

7.2.2MpuBeaeHHbIA anropuTm No3BornsieT onpeaenutb konudectso cekyHa ¢ 2000-01-01 00:00:00 Ao Teky-
LWMX AaTbl U BpEMEHMU.

OnucaHue anroputma.

a) OnpenensoT cucTeMHble AaTy U BpeMs KOMMbloTepa B BUAE CUMBOSbHOW NepeMeHHOW, CoXpaHsaoT
3HaYeHWe 3TOW NepeMeHHOM 1 yKasbiBaloT B OTUETe, a 3aTEM aHann3npytoT NepemMeHHy No KOMMOHeHTaMm (roa,
MecsiL, OeHb, Yac, MUHyTa, CeKyHaa).

b) BblMNCASIIOT KONMYECTBO NOMHBLIX AHEN d,, HAUMHARA C YKazaHHOW AaTbl, UCNONb3YA ANA TeKyLeh aaTbl
yMcnoBble 3HaYeHWs rofa y (¢ YeTbipeMs Ludpamu), Mecaua my U aHa d, obpaboTaHHbIle cnegyowmMm obpasom:

ecnumy<3, Tom=m+12,y=y-1,
d,=d +|(153m, — 457)/5] + 365y + Ly/4]1-Ly/100] + Ly/400] - 730 426.

Mpumeyanune—>dopmyna ana d, MoxeT BblTb ynpolleHa Ans kaneHaapHbIx net Ao 2099 roaa BKMIOYMTENBHO
3ameHoit uneHoB nocnie Ly/d | Ha « =730 441».

c) BeluncnsioT obLuee KoNMMYECTBO CEKYHA S, HauMHas ¢ ykasaHHOW AaThl, UICNOMb3Ys pacieTbl B COOTBET-
cTBWM c b) 1 Bpems gHs (B 24-4acosom chopmaTe «hh:mm:ss»), ykasaHHOE B CUMBOSIbHON NepeMEHHON B COOT-
BETCTBMWM C @) Ha OCHOBE (POPMYIbI

s, = 864000, + 3600h + 60m, + s,
rae h, m, N § —4achbl, MUHYTbI 1 CEKYHObI COOTBETCTBEHHO.

MpumevyaHune 1 —B HEKOTOPbIX A3LIKAX MPOrPAMMMPOBAHNA €CTb BCTPOEHHbIE (DYHKLMM ONA BbIMMCIIEHNSA S,
HenocpeacTBeHHO. MNepeq Ucnonb3oBaHWeM Takue BCTPOEHHbIE (MYHKLUMKM JOIHKHbI BbiTb NPOBEPEHL! Ans o6ecneyeHust
y4eTa BMMSHUS BUCOKOCHbLIX NET, NETHEro/3uMHero BpemeHu (B 3aBUCMMOCTN OT 06CTOATENbCTR).

MpumedvaHune 2—B 32-61TOBOI peannaaumm 3TOro anropuTMa 3HavYeHme S, yBenmumnBaeTcs 4o nepenorHe-
HWUA COOTBETCTBYIOLLEN siueiikn. B nporpamme HeobxoaMMo NpedycMOTpeETb NPOBEPKM TOFO, YTO 3TO YNCIO HAXoAWUTCS B
uHTepBane oT 1 go 2 147 483 398 BKNIOYUTENBHO.

d) 3HaueHwWe, nony4YeHHoe B COOTBETCTBUM C C), SIBNSETCA HavaibHbIM YACIOM ANS reHepaTopa HavalbHo-
ro ymcna u Ucnonb3yeTcs AN NonyvyeHns 3aknioMnTeNbHOro HavyansHoro Yuena. 3T1o 3HaveHue XpaHsT B Buae
OTAeNbHOWN NepeMeHHOW Y YKasbiBatoT B OTHETE.

e) KonunuecTBo j obpalleHuii K reHepaTopy cryyvanHbIX YUcen sisnsieTcs cnyyanHbim LensiM oT 1 ao 100,
nony4YeHHbIM Ha OCHOBe [ABYX HavMeHee CyLLeCTBEHHbIX Ldp 3HaUeHWs, MoSy4eHHOro B COOTBETCTBUM C Nepe-
Y/CreHNeM C), yBeIMYeHHOro Ha 1, U MoxeT BbITb paccumTaHo rno opmyne

j=s,—100Ls,/100]+ 1.

7.2.3 AnropvTm reHepaummn HadansHoro Yucna (cbyHKUMA MHUUMansaummn) npeacrasnsieT coboi nuHenHoe
KOHIPY3HTHOE pEKyppeHTHOEe OTHOLLEeHUe.
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OnucaHve anropuTMa (st KOMMbLIOTEPOB, CrocobHbIX 06pabaThiBaTh 32-6UTOBLIE LiENble Ycna).

a) X;, 1 = 40692 x; mod 2 147 483 399;

b) k =Lx;/52774};

C) X; + 1 = 40692 (x; — 52774 k) — 3791 k;

d) ecnu X;,1 <0, TO Xjq = X;2q + 2 147 483 399.

7.2.4 TeHepupyloT HaYanbLHOE YACIIO anropuTMa cnyvaiiHoro otTéopa BelIGopkU, BbiGUpas pesynsTat 7.2.2 ¢)
B KavecTBe X; U 3aTeM obpaLuascs k oopmyne 7.2.3 j pas (cM. 7.2.2 e)), 3aMeHsIsl Kaxabli pas X; Ha X, 40 TeX
nop, noka He 6yAeT BbINOMHEHO HeOBX0AUMOE KONUYECTBO OBpaLLIeHUIA.

7.2.5 3aknounTtenbHoe 3HaYeHue X;,4 Ha atane 7.2.4 agnaeTcs cnyvaiiHbIM LieNbIM YUCITOM U3 UHTepBana
oT 1 0o 2 147 483 398 u moxeT GblTb UCMONL3OBaAHO Kak HaYanbHOe YMCNo B anroputme oTéopa BblGOpKY,
onucaHHoOM B 7.3 (B YaCTHOCTU, Kak 3HaveHue y; B 7.3.6 b)). 3To 3HaueHne coxpaHsIloT kak oTAesbHYI0 NepemeH-
HYIO 1 YKa3bIBalOT B OTUETE.

7.3 AnropuTtm reHepauuu cny4yanHbIX Yyucen

7.3.1 ANroput™m reHepauum criyyanHblx Yicen BknovaeT

a) coxpaHeHWe MaccuBa Ynces, NONyYeHHbIX C MOMOLLbIO aJIfTopMTMa reHepaLmmn paBHOMepPHO pacnpeae-
NEeHHbIX CriyqanHbIX Yucen;

b) nepectaHoBku Yncen, NONy4EHHbIX HA OCHOBE anropuMTMa reHepaLyn paBHOMEPHO pacripeaeneHHbIX
crnyyaHbIX Yucen.

7.3.2 CospatoT maccuB A 13 32 aNeMeHTOB, KOTOPbIA UCMIONb3YIOT ANl COXpaHeHWs! BbIXOAHbIX AaHHbIX
anropvTma crnyyaiHoro otbopa BeIGopKU.

7.3.3 ins popmrpoBaHUsi MaccuBa A UCTOMb3YIOT criedyloLwwuii reHepaTop crnydaiiHblX uicen.

OnucaHve anropuT™a (4715 KOMMNbOTEPOB, CNOCOBHBLIX 06pabaTtbiBaTh 32-6UTOBbLIE Liefble Yucnay):

a) X; .1 =40014 x; mod 2 147 483 563;

b) k =Lx;/ 53 668;

C) X;+q = 40 014 (x;— 53 668k) — 12 211k;

d) ecnn X;,1 < 0, TO Xj4q = Xj4q + 2 147 483 563.

7.3.4 HuumanusvpytoT Mmaccue A, npuceaunsas x; pesynbtar 7.1.3 unn 7.2.5, n 3atem obpallalotcs K reHe-
paTtopy B cooTBeTcTBUM € 7.3.3 a) 40 pas, 3aMeHsIsl X; Ha X4 NPY KaxxgoMm obpallleHnm, oTépackiBas nepsble
8 3HaveHuid, a 3aTeM NpUcBanBas Kaxkaoe U3 OCTaBLLUMXCA B Maccuse 32 3HaveHWi x;, 1 B obpaTHoM nopsigke (T. e.
¢ 32-ro anemeHTa o 1-ro afiemMeHTa).

7.3.5 BuibupatoT nepsblil aneMeHT U3 maccuea A (T. e. A[1]) B kadyecTBe 3Ha4YeHUs K, MHALMannanpyoLero
KOMBUHUPOBaHHbIV anropuTM reHepaLm criyvaiHbIX Yucen.

7.3.6 KoM6VHVpoBaHHbLIA reHepaTop criydaliHbIX YAcen Ansi reHepauum crnydaiHoi Belbopky npeacTasnseTt
cobol KOMBUHALMIO MTUHERHBLIX KOHTPY3HTHBLIX PEKYPPEHTHBIX COOTHOLLEHWHA 1 ONpeaeneHnst MHAeKca aneMeHTa
Maccuea A.

OnuvcaHve anroputma:

a) X;.q =40 014 x; mod 2 147 483 563;

b) yi.q = 40 692 y; mod 2 147 483 399;

c) J=132k/2 147 483 563] + 1;

d) k = AlJ] = Yis;

e) AlJ] = Xju1;

flecnnk<1,Tok=k+ 2147 483 562.

7.3.7 ANropuT™ B COOTBETCTBUM C 7.3.6 MHWLMANU3NPYIOT NyTeM MPUCBOEHUSA X; SHAYEHUS X4, NONYYEHHO-
ro B COOTBETCTBUM C 7.3.4, N MPUCBOEHUS ; 3HAHEHUS B COOTBETCTBUN C 7.2.5. 3HAYEHWS X;,4 U ¥;iq CIIYKAT Aanee
3Ha4YeHVAMU X; U y¥; ANs Bcex nocnegyowmux obpaleHuin K anroputmy. CnydaiHelid nHAeKe J ons anemMeHTa
MaccvBa A BbIMUCASAIOT, UCMOSb3Ys 3HavYeHWe k (CM. 7.3.5), KoTOpoMy MprCcCBanBatoT 3Ha4YeHe, paBHOE PasHOCTM

(AlJ] - ¥ir1), @ A[J] 3amensitoT Ha X; , 1. HakoHew, npn HeoBX0AMMOCTW NONYyYEHUS NONOXUTENILHOrO 3HAYEHUS,
3HaK k MeHSII0T Ha MPOTMBOMONOXHbINA.
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7.3.8 Bxogom anroputma cny4vaiHoro otbopa BulGopky SBNSETCA 3HaYeHWe K, NpeacTasnsollee cobol
crnyyaiHoe uncno us nHtepsana ot 1 4o 2 147 483 562, TpaHchopMrpoBaHHOe B AeiCTBUTeNbHOE PaBHOMEPHO
pacnpeaeneHHoe cnyvariHoe yucno U u3 untepsana ot 0 go 1 (Mckitovas KOHEYHbIe TOUKM 3TOro MHTepBana)
crnegytolimm obpasom: U = k/2 147 483 563.

7.3.9 Bbixoa 7.3.8 MmoxeT ObITb NpeacTaBiieH B BUAe Cry4aiiHoro Lenoro vncna L, pasHoMepHo pacnpeae-
neHHoro B UHTepBane ot 1 ao N BkntounTeNbHO, criegytowum obpasom:

L=INuUl+1.

7.3.10 BbInonHsoT reHepaumio cryyvaiHol BbI6opku B cOOTBETCTBUM € 7.3.6—7.3.9, NoBTOpPSAS 3TU Aeii-
CTBWS A0 TeX Mop, noka He GyaeT nony4eHo HeobxoanMMoe KONIMYECTBO CryYaiHbIX Yucen.

7.4 OTveT

Ecnu oTyeT HeoBxoanMo coXpaHsTb Ans ayauTa unm pyrux NpoBepoK yCTaHOBIeHHbIX TpeBGoBaHWii, Heo6-
XOAMMO 3anucbiBath 06beM napTuii n 06bem BbIGOPKU.

Kpome Toro, crnegyet 3anucbiBaTth 3HaYeHWe HaYanbHOro Y1cra, BBe4eHHOro BPYYHyo B COOTBETCTBUM C
7.1.3 Unn NoyYEHHOro ¢ NOMOLLbIO CRyYaiiHOro reHepaTopa HavanbHoro Yicna.

B oTueTe Takke ykasblBatoT:

a) cucTeMHble AaTy ¥ BPEMS KOMMbIOTEPa, UCTIONb3YEMbIE ANSA BLIMUCNEHWUSA HaYabHOro Ynucna;

b) s3HaueHve HavaneHoro Yncna e 7.2.2 dj;

C) 3aKroUnTeNsLHOE 3HaYeHWe B cCOOTBETCTBUK ¢ 7.2.5.

8 MpumeHeHMe K 06LWMM cuTyaumusam oTéopa BbIGOPKK

8.1 O6Wwume nonoxeHus

8.1.1 Huxxe npuseaeHsbI anropuTMbl AN HECKOSBKUX cTpaTeruin oTbopa cnyyvaiHol BbIGOPKY B pasnuyHbIX
MpaKTUYEeCKUX CUTYaLMSIX.

8.1.2 B HacTosiwem pasgene U — cnyyaiiHas gelicTBuTensHasa nepeMeHHas, paBHOMepHO pacnpeaeneH-
Has B nHTepsane oT 0 A0 1 3a UCKITIOYEHNEM 3HaYEHWNI B KOHEYHbIX TOYKax MHTepBana (cMm. 7.3). Ecnu ans
onpegeneHus U ncnonbsosaH ApYyro UCTOYHWK U U3BECTHO, YTO MOSyYEHHbIE 3HaYEHUsI NeXaT B UHTepBare, He
BKIovatoLemM Touky 0, npunHumaroT U = (1 — U). Ecnu ncnonb3oBaHHbIA UCTOYHWK 3HadeHuid U BknovaeT O 1
(oBe KoHe4Hble TOYKU UHTepBana), 3HaveHue 1 AoMKHO BbITb UCKITHOYEHO.

8.2 Cnyu4aiHoe Lenoe U3 MHTepBana

MpuBeaeHHbIN anropuTM NO3BONSET reHepupoBaTh ciydariHoe uenoe K ns nHtepsana ot M go N Bknioun-
TENbHO.

OnucaHve anropuTtma.

a) leHepupytoT cnyyaiiHoe aecTemTensHoe Yncno U.

b) Beluncnsior K= M+ LU (N-M + 1)].

8.3 CnyuanHas nepecTtaHoBKa

MpviBeAeHHbIA anropuTM No3BONSET NONYYNTL CryyainHyo nepectaHoBKy 13 N eguHnL, no n Ansa maccusa A
¢ N pasnunyHbIMK 3rieMeHTaMu.

Onvcaxve anroputma:

a) opmupytoT Mmaccus A[1:N], cocTosALmMA U3 N MHAEKCMPOBAHHLIX 35IEMEHTOB, PACMONOXeHHbIX B UCXOA-
HOM ropsiake.

b) MpuceamnsatoT J 3HaqeHwve 1.

c) MeHepupytoT cryyvaiiHoe Lenoe yncno K us nHtepsana ot J 4o N BKIUMTENBHO.

d) 3HauveHust A[J] n A [K] MeHSIIOT MecTamK.

e) YeenvumeatoT JHa 1.

f) Ecnu J MeHbLUe nnu paBHo h, BO3BpaLlalTcs K ).

g) MonyyeHa cnyyaliHas nepecTaHoBKa 13 NepBbLIX N 3HaYeHWA Maccuea A.

8.4 Cny4yaiiHoe U3MeHeHue nopsigka

MpviBeAeHHbIA anropuTM NO3BONAeT Ans MaccuBa A U3 N pasrMyHbIX 31eMEHTOB NPOU3BECTM CryYaitHoe
n3meHeHme nopsiaka N anemMmeHToB.



rocT P UCO 24153—2012

OnvcaHue anropuTma:

a) ®opmupytoT 3 N MHAEKCMPOBaHHbIX 3NIEMEHTOB B MCXOAHOM nopsiake Maccus A[1:N] u co3gatoT Konuwo
maccusa A[1:N] B maccue B[1:N].

b) BeinonHsitoT criyvaiHyto nepectaHoBky N aneMeHToB 13 N (T. e. Bcex) maccuBa B[1:N] B cooTBeTCTBUM
c 8.3.

c¢) CpaBHuBatoT anemeHTbl ¢ 1-ro go N-ro maccveoB A 1 B Ansi BbIIBNEHUA paBHbIX.

d) Ecriv aneMeHT maccuBa B paBeH COOTBETCTBYIOLLEMY 3/IEMEHTY MaccvBa A, NpekpalLaT cpaBHeHUe u
nepexoanT K BbIMOMHEHUIO b).

e) MonyyeH maccuB B co criyvaiHbiM U3MEHEHWEM Mopsidka 3fieMeHTOB Maccusa A.

MpuMeyaHue—OTOT anroputm MoxeT GbiTb Gonee acheKTUBHbBIM NPy BbINONHEHUW b) U C), ecnu cpaBHEHUe
anemeHToB A[J] n B[J] BeINONHATE cpasy nocne onpeaenenus B[J], He goxmpasicb NONHON nepecrtaHoBku Habopa B.

8.5 CnyuaiiHbIi 0oT60p C BO3BpaLleHUnem

MpuBedeHHbIA anropuT™ NO3BOMAET NPOU3BECTU CryYaliHbli 0T60p ¢ BO3BpaLleHWeM eAUHCTBEHHOW Bbl-
6opku 13 n egnHUL U3 napTum obbema N.

Onucanune anroputma.

a) leHepupytoT cryvaiHoe Lenoe Yyncno K us uHtepeana ot 1 4o N BKITHOUUTESNBHO.

b) MoBTopsitoT @) Ao Tex nop, noka He ByaeT Nony4YeHo n 3HaveHui K.

MpumedyaHune— IT0T MeToa MOXeT BbiTb NPYMEHEH HEOAQHOKPATHO A NOMyYeHus NioGoro KonuyecTea
BbIGOpOK NioGoro obbema. Ecnv nony4eHHble 3HaueHuUst eQMHCTBEHHON BbLIGOPKU He paHXMpOBaHbl, Takast Bblbopka
MOXeT ObITb MCMONb30BaHa Aana nocnegosaTenbHOro Bb[60p0‘-IHOI'O KOHTpOns.

8.6 CnyuaiiHas BblIGopKa 6e3 Bo3BpaLLeHUsn

MpvBeaeHHbIA anropuUTM NO3BONSIET MPONSBECTU CNyYalHbIN 0OTOOP e AUHCTBEHHOW BEIDOPKU, COCTOSILLIEN U3
n pasnuyHbIX eauHuL, U3 naptum N eguHuL,.
OnucaHue anroputma.
a) MeTopg 1.
1) FeHepupytoT cnyyariHoe uenoe uncno K u3 nHtepeana ot 1 go N BKoUMTEnsHO.
2) MNpoBepsitoT, UTO 3T0 3HaUeHUe K He Bbino paHee reHepupoBaHo. Ecnu aTo sHaveHue K He Gbino paHee
reHepMpoBaHo, ero COXpaHsItoT, B MPOTUBHOM crydYae — oTOpachIBaloT.
3) MoeTopsitoT 1) u 2) Ao Tex nop, Noka He ByAeT Nony4eHo N pasfndHbIX 3Ha4YeHun K.
b) Metog 2.
1) BeinonHsA0T cnyyaiHyo nepectaHoBKy n eauHny n3 N B8 cooTeeTcTeum ¢ 8.3.
2) Ncnonb3yloT NepBble n 3Ha4eHWn maccuBa A B KauecTBe crlyyHalriHon BbIGOPKU.

Mpumeyanune—Kaxagbiii n3 3TUX METOA0B MOXET BbITb MCMONB3OBAH ANA Nony4eHWsa Niboro konuyecTea
BbIGOPOK pa3nuyHoro obbema (s Takmx Lernei, kak ABYXCTYNeHYaTbliil N MHOFOCTYNeHYaTbih KOHTPOnb). Mpu ncnons-
30BaHUM OBLLEr0 KONMYECTBA N; UHAMBUAYArbHBIX 0GbeMOoB BHIGOPKM 11; B KAYECTBE BXOQHOTO 3HAYEHUA N anropuTMa,
reHEepUPYIOLLEro HEYNOPSAAOUYEHHbIE AiAHHbIE, MEPBLIE N, NONYYEHHbIX 3HAYEHUI ABNAITCA NepBOii BLIGOPKOW, cneaylo-
wme n, 3Ha4YeHnii — BTOPON BbiOOpKOi u T. A. Kpome TOro, ecnu nony4eHHbe 3Ha4eHns eauHCTBEHHON BhiGopku He
paHXMpoBaHbl, TO BoIGopka MOXeT GbiTb UCNONb30BaHa ANs NOCNEA0BATENBHOTO BbIGOPOYHOrO KOHTPONS.

8.7 CnyuaiiHbIii 0T60p BLIGOPKM ANA NNaHOB HeNpepbIBHOro BLIGOPOUHOro koHTpons (CSP')

MnaH HenpepbIBHOTO BbIBOPOYHOro KoHTpona CSP-1 pa3paboTtaH 4na NpUMeHEeHUs NpyY KOHTPone KayecTea
npoAyKLUnN NPOM3BOACTBEHHON NIMHUW U NpeAcTasnaeT coboil cMeHy Nepuoaos CNOLWHOMO U BbIBOPOUYHOTO KOH-
Tpons (nocne i nocneaoBaTesnlbHO NPUHATLIX €AMHUL, NPOAYKLUMK CNAOLIHON KOHTPOMb 3aMEHSIIOT Ha BbIGOPOYHINA
KOHTpOJSIb € Aonei oToopa f, KOTOPbIA CHOBA 3aMEeHAI0T Ha CNSIOLHOW KOHTPOSb Nocne o6HapyXeHUst HeCOOTBET-
CTByIOLLEN eAnHMLBI NpoAayKUMK). Huxke npuseaeHo onncaHue AByX MeToA0B, NO3BONAOLMX OTOUPAaTL NpoaykK-
Lo Ans BIBOPOYHOIO KOHTPONS.

Onucanue anroputma.

a) Metop 1.

1) Onga kaxaor eaMHULLI NPOAYKLUWY reHepupytoT crnydariHoe aeincTeutensHoe sHaueHue U (U e [0,1]).
2) Ecnn U MeHbLLe 1nu paBHoO f, COOTBETCTBYHOLLYIO eAUHULY BbIBUpatoT ANs BbIBOPOYHOTO KOHTPONS.

1) CSP — continuous sampling plans.

10
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3) MosTopsioT 1) 1 2) Ao Tex nop, noka He ByaeT obHapyxeHa HECOOTBETCTBYHOLAA eauHMLa Npoayk-

Ly,
b) MeTog 2.

1) Ons kaxxaon rpynnbl U3 n eAUHWL, NpoayKuuwK, rae n = 1/f, reHepupytoT cny4vaiiHoe Lenoe Yncno K s
WHTepBana ot 1 4o 1 BKNIOUNUTENBHO.

2) BelbupatoT eAnHWLLY, COOTBETCTBYIOLLYHO 3HaYeHUI0 K, B ka4ecTBe BbIGOPOYHOR eauHULbl AN KOHT-
pons.

3) MoeTopstoT 1) 1 2) Ao Tex nop, noka He ByaeT nony4yeHa HeCOOTBETCTRYOLLAA eanHULA NPOAYKLMN.

MpumeyaHune—[nsannaHos CSP-1 3HaveHne f ycTaHaBNMBAIOT PaBHLIM YnCry, ob6paTHOMY K Lienomy Yucry.
8.8 OT60p paccnoeHHoM cny4YaHoi BbIGOPKH

Onsa napTuu, cocTaBneHHoi 13 AByx nnu 6onee croes obbema N, 0TOMpaloT eAUHCTBEHHYIO ClyYaiHyto
BbIGOpPKY o6bema n; U3 Kaxaoro i-ro cros, UCnonb3ys MeTodbl, npueedeHHble B 8.3 unun 8.6, ecrnv Heobxoanm
oT60p BbIGOPKM 6e3 BO3BpaLLleHUs, Unn Metogd, NpuBeaeHHbIR B 8.5, ecnu Heobxoamm oT6op ¢ BO3BpaLLeHMeM.

8.9 OT60p eANHCTBEHHOM CNy4YalHON BbIGOPKA U3 NapTUX C NepBOHaYanbHO HEU3BECTHBLIM
o6beMoMm

MpvBeAeHHbIV anropuT™ NO3BONAET NOSYYNTE 8AUHCTBEHHYIO CryvariHyto BEIGOPKY, COCTOSALLYIO U3 17 pas-
TINYHBIX eAnHUL, OTOBPaHHYH U3 MapTUK, NepBoHaYanbHbI 06bem KOTOPOA Hen3BecTeH (HO He MeHee n).

Onuvcanve anropuTma (aganTypoBaHHeli MeTod 3 [11]):

a) OnpegensoT NepBble N eAVMHNL B NapTum 1 coopMupytoT Mmaccus A[1:n].

b) Ecnu B napTuu cyLecTByeT elle eanHuLa Npoaykumm, yctaHaenueatoT N paBHbIM HOMepy crieqytoLei
eavHVLbl, B NPOTUBHOM ciyyae nepexogsT K f).

c) FeHepupytoT cnyyaiiHoe Lenoe yncno K us uitepsana ot 1 go N BKIOUNUTENLHO.

d) Ecnn K > n, yctanasnusatoT A[K] = N.

e) MepexoasaT K BbINoNHeHUo b).

f) MonyyeHa cnyyarHas Bbibopka 06bemMa n B maccuse A npy o6beme naptum He meHee N.

MpwumedaHun e— [aHHblil MeTog MOXeT BblTh Takke UCNONb30BaH, eCnu 06bem NapTUM U3BECTEH.
8.10 OT60p eanHCTBEHHON YNOPAAOYEHHON cnyvYanHol BbIGOpKK 6e3 Bo3BpaLleHUs

MpvBeAeHHbIA anropuTM NO3BONSET NONYYUTb €AUHCTBEHHYHO CrydaliHyI0 BbIGOPKY N pa3nUyHLIX eauHNL,
13 napTuun obbema N, reHepupoBaHHyo Cpa3sy B NOpAAKe BO3pacTaHUs.
OnvcaHwe anropuTMoB:
a) MeToa 1 (aganTupoBaHHbI MeToA U3 [2]).
1) MHnumanusnpyloT cneayiolume nepeMeHHbIe:
i) cospatoT maccus A[1:n];
ii) yctaHasnueaoTL=N,K=(N-n)nJ=0.
2) Yeenuuusatot 3HaueHue J Ha 1.
3) Ecnu J 2 n, nepexoasT k 8).
4) leHepupyloT cnyyaiiHoe gercTBUTeNbHOE Yneno U u yctaHaenueatoT P = 1.
5) Ycranasnusatotr P=P - KIN.
6) EcmP< U:
i) yctanasnueatoT A[J] =(N — L + 1) u ymeHbwatoT L Ha 1;
i) NnepexoaaT K BbINOMHEHWNIO 2).
7)Ecnu P> U:
i) ymeHbwatT L u KHa 1;
ii) nepexoAnT K BbIMOSHEHWUIO 5).
8) Mony4yena cnyyariHas BbIGOPKa U3 3NEMEHTOB, HOMepa KOTOPbIX B MaccuBe A pacrnoroXeHbl B Nopaa-
Ke BO3pacTaHusl.
b) MeTog 2 (aganTvpoBaHHbI MeToa U3 [3]).
1) NycTb C(a,b) — yHKUMA, paBHasA YUCNY coMeTaHuii M3 a no b 6e3 NoBTopeHui (Takke U3BeCTHasA kak
BrHoMUanbHbIR kKoadhduumeHT v pasHas al/[(a—b)! - bl).
2) l'eHepunpytoT cnyyaiiHoe uenoe uncno L us uHtepsana ot 1 a0 C(N, n) BkniountensHo.
3) CosgatoT maccue A[1:1].
4) YctaHasnuesawT K=0,J=1vnm=(n-1).
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5) YcraHasnusatoT A[J] = 0.

6) Ecnu J # 1, ycTaHasnueawT A[J] = A [J - 1].
7) YctaHaenuearwT A[J] = A[J] + 1.

8) YcraHaenueatoT R = C(N - A[J], n—J).

9) YeenuuusatoT KHa R.

10) Ecnu K < L, nepexodsT K BbINOAHEHWIO 7).
11) YmeHbLwatoT KHa R.

12) Ysenuuusarot JHa 1.

13) Ecnun J £ N, nepexodsT K BbIMOSHEHMIO 5).
14) YcranasnueatoT A[n] = A[m] + L - K.

15) Mony4eHa cnyvaitHas BbIGOpKa, pacrnosiokeHHas B Nopsiake BO3pacTaHUs HOMEpPOB MaccuBa A.

MpumedaHue— BcneacTeue orpaHnyeHnUii KOMINBIOTEPHOIO NPeACTaBNeHuss GoNbLIMX LenbiX YnCern, a TaKke
NPUMEHEHUS FE€HEPaTOPOB CryYaliHbIX Yncer, HeobxoauMOo NMPOBEPUTh, YTO METoA 2 B BbIYUCIIUTENIBHOM OTHOLLEHUK
BbIMOMHUM, a FreHepupyemMble CriydariHble Yncrna He UMEKT YPE3MEPHOrO CMELLIEHUSI.

Mpumep — Heo6xo00umo nosty4ums ynopsiGo4eHHYyo cryyaliHylo esi60pKy o6bema 5 eQuHuy U3 napmuu e
25 eduHuy. Cyujecmayem 25!/(20!5!) = 53130 803MOXHbIX KOMOUHayul no 5 eduHuy u3 25 eQuHUY, YMO 6bINOJIHU-
MO Npu UCNONb308aHUU COBPEMEHHbIX KOMNblomepos. [ins amux yenel ebibpaH 2eHepamop cnyvalHbix Yucern,
onucaHHbil 8 pa3dene 7, e20 MakcumanbHoe 3HadeHue 2 147 483 562 6onee yem e 40 419 pa3 6onbwe, Yem
MakcumMasnbHoe u3 mpebyeMbix Yucesl, makum o6pa3om, cMeujeHue Memoda siensiemcst He3aHavyumesbHbiM. [eHe-
puposaHo eGuHCMEeHHoe cily4YaliHoe yenoe yucno (7319) uz unmepeana om 1 do 53130. B pe3ynbmame nosy4yeHa
eblbopka {1,7, 13, 18, 19}.

8.11 KnacTepHbi oT60p

[nsa coBOKYMHOCTW UMK NapTWK, COCTOSILLEN U3 KnacTepoB eAUHWUL, COCTaBNSAOT NepeyeHb KNnacTepos U
oTbupaloT ciyyariHyto BeIGOPKY, UCMONb3yst MeTOAbI, NpuBedeHHbIe B 8.3 unu 8.6, ecnu Heobxoaum ot6op 6e3
BO3BpaLleHus. MonyyeHHas Bbibopka BKNOYaeT eAUHULLI BCeX KIacTepos.

8.12 CnyuyaiHbii oT60p BbIGOPKKU U3 HAGopa LenbIX YACern ¢ BepOATHOCTbIO OT6opa Yucna B
BbIGOPKY NponopLMOHanbHO| ero 3Ha4eHu!o

OT60p, NponopLroHanbHbIA 3HaYEHUo eAUHULL, NPUMEHSIIOT K COBOKYMHOCTU, COCTOSALLIEW U3 eAUHULL, Npea-
cTasnsoLLmMX coboi pasnuyHble Lenble yucna. MNpueeaeHHbIN MeToa obecneymsaeT NonyveHWe CnyvainHomn Bbl-
6opku, oTobpaHHOW TaknuM 06pasom, UTO BEPOSTHOCTL 0THOpa Yncna B BbIBOPKY NPONOpLUUOHasbHa 3HaYeHUIo
aToro yucna.

OnuncaHve anropuTMoB.

a) Metoa 1.

1) B cnvcke 3 N egnHuLL, pacnonoXeHHbIX B COOTBETCTBUW C BO3pacTaHUEM 3HAaYEHWI, NocneaoBaTenb-
HO yKasblBalOT KYMYJIATUBHbLIE CYMMbI S;, COOTBETCTBYIOLLIME KaXaoi eauHULIe.

2) l'eHepupytoT criyyaiiHoe uenoe uucno K us uHtepsana ot 1 Ao Sy BKITIOUATENLHO, rae Sy — obuwaa
KYMYNISITUBHAs CyMMa COBOKYMHOCTM.

3) U3 nepeuHsi oTGUpatoT B BbIGOPKY €AMHULLY, KOTOPOW COOTBETCTBYET HanbornbLUee 3HaYeHUe KyMyns-
TUBHOW CyMMBbI, He NpeBbilwatoLee K.

4) MosTopsitoT 2) 1 3) Ao Tex nop, Noka Heo6xoAMMOe KONMYECTBO N eANHULL BEIGOPKU (C BO3BpaLLeHeM
nnv 6e3 Bo3spalleHns) He byaeT NonyyYeHo.

b) MeTog 2.

1) U3 nepeyuns N paznuuHbiX 3HaUEeHWIA eQUHWL, COBOKYNMHOCTU ONpeaensitoT MakcuMarbHoe 3HavyeHue M.

2) leHepupytoT ABa crnyyanHbIxX Lenbix yucna (K, L), Kus nitepsana ot 1 go N BkntounTesnbHo, a L us
WHTepBana oT 1 4o M BKNIOYUTENBHO.

3) Ecnv 3HaveHmne K-ii egnHnLbl He npeBbiaeT L, BbiGupatoT K-yto eauHULy B KadyecTBe BblGOpOYHON
eanHULIbI.

4) MosTopsitoT 2) n 3) Ao Tex nop, noka He ByaeT nonyyeHo HeobxoguMoe KONUYECTBO 11 BbIBOPOYHbIX
eavHuL, (c Bo3BpaLleHneM nnmn 6e3 Bo3BpaLLeHus).

IMpumep — MapkemuH208asi KOMNaHuUsi HamepeHa npogecmu omb6op doMawHuXx xo3siicme ¢ e LI60poMm, npo-
nopyuoHanbHbIM KOJTUYecmay Y/1eHoe ceMbU 8 xo3siicmee. HYucno yneHoe cembu decssimu GoMawHuUX xo3slicme e
nopsidke so3pacmanusi: 2, 2, 3, 3, 3,4, 4, 5, 6, 7. Coomeemcmeyroujee KyMyisimugHoe YUcio Y/1eHoe ceMbu: 2,4, 7,
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10, 13, 17, 21, 26, 32, 39. Heo6xo0dumo nony4yums criyqaliHyto ebi60pKy u3 4 domawHux xo3siicme 6e3 eo3epauie-
Hus1. Menepuposaro 4 cny4aiinbix yenbix yucnaom 1 do 39, {7, 33, 2, 11}. Coomeemcmesyroujue eGuHULYbI 8bI60PKU
— amo xo3slicmea, yka3aHHble 8 cnucke nod Homepamu {3, 9, 1, 4}.

8.13 MHorocTaguitHbI 0TGOp

[lns1 COBOKYMHOCTU UK NapTUU € UepapXmM4eckon CTPYKTYPOW BeibUpatoT cny4yaiiHyto BelbopKy 13 66nbLumx
rpynn, 3aTem AenaioT NoABbIGOPKY MeHbLLMX rpynn U3 Kaxaon paHee oTobpaHHOM rpynmbl, IpoAomkas aTy npo-
Leaypy Ao Tex rnop, noka He 6yaet AOCTUTHYT YpOBeHb eAnHULLI. Ha Kaxkaoin cTagmm UCnornb3yloT MeToabl Crly-
vaiiHoro otTbopa BbIGopkK, NpuBeaeHHbIe B 8.3 unu 8.6, ecnu Heobxoanma BuiGopka 6e3 Bo3BpaLleHusl, unu
mMeTof, NpuBeAeHHbIN B 8.5, ecnv Heobxoamm oT6op ¢ BosspalleHnemM. KonvuecTBo eauHMIL, B UTOTOBOM BbiIGOpKe
paBHO NpousseAeHUo 06LEMOB BbIBOPKU Ha KXo cTaauu.

TNMpumep — Mapmusi cocmoum u3 20 noddoHoe ¢ 20 suyuKamu Ha Kaxdom noddore. Kaxdbiil suyuk codepxum
10 eduruy npodykyuu. lMokynamens HamMmepeH Nnpoeepums NPodyKyuro, UCNOJIL3ys1 CMpame2uio MHO20CMaduiiHo-
20 omb6opa. Omobpatra crny4atiHas ebibopka u3 4 noddoHos. C kakxdo20 omobpaHH020 noddoHa omobpana cryyai-
Hasa eblbopka u3 4-x ssujukos. Hakoney, u3 kaxdo2o0 omobpaHHo20 siujuka omobpaxa cnyyaliHasi ebl60pKa u3
3 edurnuy. Ima npoyedypa obecnevyusaem nosiyyeHue ebi6opku u3 48 eduruy npodykyuu u3 napmuu e 4000 eduruy.

8.14 PangoMu3auusi Nnpy nNaHUpPOBaHUM IKCNEepUMeHTa

Mpwv ucnonb3oBaHUK MNIAHUPOBAHUS AKCEPUMEHTOB paHAOMU3ALMIO MPUMEHSIIOT NS BLINOMTHEHUS! TAKUX
AefCTBUI, KaK Ha3HaYeHWe aKcnepuMeHTanbHo 06paboTkm nccnegyembix eauHUL, v o6bEeKTOB U YCTaHOBIe-
HWe NopsaKa UX OLIEHKM, BKITKOUast NOPSIAOK OLEHKU MPY NOBTOPEHUU akenepumeHTa. Mpu 3TOM MOXeET ObIThb UC-
nonb3oBaH /1060w U3 NpUBeAeHHbLIX METOA0B PaHAOMU3aLUM.

OnucaHne anropuTMoB.

a) Metoa 1.

1) Ans kaxgoro anemeHTa u3 nepeyHst N 0bpaboTok unv eaMHuL, (B 3aBUCUMOCTU OT 06CTOATENbLCTB)
HasHayatoT pasnuyHble Lenble yicna ot 1 go N.

2) BeinonHsitoT cnyyvaiiHyto nepectaHoBky N Lenbix uicen us N (1. e. Bcex).

3) BeinonHstoT akcnepuMeHTarnbHble AeCTBUS B NocneAoBaTeNbHOCTU, COOTBETCTBYIOLLE NopsiaKy, on-
pedeneHHoOMy B 2).

b) MeTopg 2.

1) FenepupytoT N criyyaiiHbix ASRCTBUTENbHBIX Yucen U; u npucsansatoT UX 3HaYeHWA B NOpAAKe Cneao-
BaHWsI COOTBETCTBYIOLLMM 3neMeHTaM nepedHa o6paboTok nnu eauHUL, (B 3aBUCUMOCTU OT 06CTOSA-
TenbCcTB).

2) CopTupYHOT anemMeHTbI nepeyHs 06paboTok unu eguHULL B NOpsiaKe BO3PACTaHUA COOTBETCTBYIOLLIUX UM
3HaveHuin U,

3) BbINONHSIOT 3KCIEPUMEHTANBHYIO AEATENbHOCTL B COOTBETCTBUM C NONYHYEHHON NocneaoBaTenbHOC-
Thio (CM. 2).

IMpumep 1— B npoyecce meduyuHcKux uccnedoeaHuli Heo6xo0umMo npoeepums eo3delicmeue HO8020 npe-
napama no cpasHeHuUro ¢ 06bIYHO UCNOJIL3YeMbIM NpenapamomM 6 KOHKPemHoU MeduyuHCcKoU cumyayuu. B knuHu-
4YeCKUX UcnbimaHusix y4acmeyiom deeHadyams 3o6poeosibyee, KaXOoMy U3 KOMOPbIX npuceausarom HomMep om
1 8o 12. Uccnedoeamens nnanupyem npuMeHUMs npenapam A (Hoebili npenapam) Kk 6 cy6bekmam, a npenapam B
(06b14HO NnpumensieMblli npenapam) Kk Opyaum 6 cy6ekmam. [ins yMeHbWeHUs1 CMeuWeHuUs1 KcnepumMeHmamop
npuHuMaem peweHue cHavyarna paHooMu3upoeams nopsiGoK nnaHupyembix 12 npumerHeHuli npenapamoe, a 3amem
pacnpedenums ux mexdy 12 do6posonbyamu. UHdeKcbl npenapamos u ucnbimyembix cy6bekmoe paHdoMusupy-
rom kaxx0nili omdenbHo, ucnons3ys Mmemod 1. [lonyyeHHble paHdoMU3upoeaHHbIe nepevyHu npenapamos {B, B, A,
B, A A B, A A B, B, A} uucneimyemsbix {3, 7, 12, 5, 1, 9, 11, 4, 10, 2, 8, 6}. [Ipenapambi menepb Mo2ym 6bimb
HasHa4YeHbl COOMeemcmeyowuM ucnbimyeMbiM Ha ocHoee nepeyns {B3, B7, A12, B5, A1, A9, B11, A4, A10, B2,
B8, A6}. CnedoeamensHo, npenapam A doskeH 6bimb npuMeHeH Ans cybbexkmos {1, 4, 6, 9, 10, 12}, a npenapam
B — dnsa cy6bexkmoe {2, 3, 5,7, 8, 11}.

lMpumep 2 — SxcnepumeHmamopy Heo6x00uMO nposecmu NOBMOPHbLIU IKCNEPUMEHN, NPOeepPsist KaXkayro
u3 5 eduHuy mpu pasa, e criyyaiiHom nopsioke. Criy4aliHasi nepecmaHoeka Ha6opa {1, 2, 3, 4, 5} dana mpu Habopa:
{2,1,5,4,3},{1,5,2, 3,4}, u{4, 3, 5, 2, 1).3mum mpem Habopam npuceauearom Homepa (1, 2 u 3) coomeemcmeeHHoO,
a 3KcnepuMeHmMamop ebINOJIHsIem NPoeepPKU eOUHULY, 8 COOMEemcmeuu ¢ HOMePOM NPO8epPKU U e nopsidke, coom-
eemcmeyrouiem Habopy ¢ 3MuM HOMEpPOM.

8.15 Cny4yaiHbIA NaTUHCKUA KBagpaT
NaTuHckuiA KBagpaT nopsiaka n npeactaenset coboi MaTpuLy n X n, coaepXallyro CUMBOS1bI HEKOTOPOro
andasuTa, pacnonoXeHHbIe TakK, YTO KaXabIi CUMBOS NOSIBNSAETCS B KAXAOW CTPOKE U B KaXKAOM CTONBLE TONBLKO
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OVH paa. lTaTnHCKW KBagpaT UCNONb3YHOT MPY MNaHUPOBaHUK 3KCnepuMeHToB. MpuBeaeHHbI anropuT™ No3so-
NsieT NoNy4YnTh CRyYaHbI NaTUHCKUIA KBaapaT nopsiaka n (cm. [4]).

Onucanune anroputma.

a) CosgatoT maccuebl A[1:n, 1:n] u C[1:n].

b) YcTaHaenuBaoTR=1.

c¢) BeogsaT uenele uicna ot 1 o n 8 Maccus C[1:n].

d) YctaHaenusatoTt J = N.

e) YctaHaenueatoT C = 1.

f) YcraHasnueatot /= 0.

g) leHepupytoT cnyyaiiHoe uenoe uncno X B MHTepBane oT 1,40 J BKIIOUMTENbHO.
h) YctaHaenueatoT H=1.

i) Ecnun 1> 50, nepexodsT k BLINOMHEHUIO C).

j) Ecnu A[H, C] = C[X], yBenuuuBatoT 3HaueHue / Ha 1 n nepexodsT K BbIMOSHEHWUIO g).
k) YBenuuusarot s3HaueHue H Ha 1.

[) Ecnn H< (R - 1), nepexoasaT K BLIMOMHEHUIO i).

m) YcranasnueawT A[R, C] = C[X] 1 ymeHbLUalOT 3Ha4yeHue J Ha 1.
n) Ecnu X > J, nepexogsT K BbINOMAHEHUIO T).

0) YcTtaHaenueawT K= X.

p) YctanasnueatoT C[K] = C[K + 1].

q) YeenuuueatoT K Ha 1; ecnu K < J, NepexoasT K BbINONHEHUIO p).
r) YeenuuueaioT C Ha 1; ecnn C <n, NepexosT K BeINONHeHuHo f).
s) YBenu4uueatoT R Ha 1; ecnu R < n, nepexoasT K BbIMOSIHEHWIO C).
t) B maccuse A nonyyatoT cny4vaiHblid NaTUHCKUIA KBagpar.

MprnmeyaHne— ANrOpUTM reHepauMm paBHOMEPHO pacrpeAeneHHbIX CryYaiHbIX MaTUHCKUX KBagpaToB

npueegeH B [5]. B gonontenne Heo6xoaMMO OTMETUTb, YTO MMEETCS CBSI3b MeXAY CryqaiiHbIM NaTUHCKUM KBagpaToM U
reHepaumen cny4YarHblX NepecTaHOBOK OTAENbHbIX CTPOK M KOJTOHOK JTATUHCKOrO KBaaparta U NepecTaHOBOK BCEX NpPefbl-
AyLWWX CTPOK M KONOHOK.
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MpunoxeHue A
(o6a3aTenbHoe)

Tabnuubl cnyyalHbIX Yucen

A.1 Onucanue

B O4aHHOM MpUNoXeHWn npusBedeHbl gBe Tabnuubl CryYyaiHbIX YUCer, KOTOpbie MOryT ObiTb MCNONb30BaHbLl B TEX
cnyyasx, Korga HeBO3MOXHO NMPUMEHEHNe KOMNbIOTEPHBIX anropMTMOB reHepaumn cnyyanHbix umcen. B kaxgon tabnu-
ue npveegeHo 3600 cnyyaiHbix yncen o1 0 4o 9, kaxaoe U3 KOTOPLIX NOSABISAAETCA ¢ paBHol YacToToi. Kaxpas Tabnuua
cocTouT K3 B0 cTpok no 60 KONOHOK B CTPOKe, 4TO obrneryaer UCNonb30BaHUe TEKYLLEro BpEMEHN CYTOK Afsl YCTaHOBKM
Ha4anbHOM TO4KM, Tabnumupsl NonyYeHsl ¢ UCMOMb30BAHWEM anropuTMOB, ONMUCAHHLIX B pa3aene 7.

A.2 Ucnonb3oBaHue

A.2.1 KonunyecTBo 3HaKOB 1 MHTepNpeTauus

A.2.1.1 OnpepensitoT KONMYeCTBO 3HaKOB (Lndp umcna) m, HeobxoauMmbIX Anst npeacTaeneHuss obbema naptum N.
KonuuecTBo 3HaKoB paBHO KONMWYECTBY 3HAaKOB B o6beme mapTuM, 3a UCKIIOYEHWeM cuTyaumu, korga obbem naptum
aBnaeTca creneHblo 10. B aToM cnyyae 4nicno, cocToswee U3 Hyrnen, KONMYecTBO KOTOPbIX PABHO KONUYECTBY Hynewn B
obbeme napTuu, cneayeT MHTEPNPETMPOBaTh Kak Yncro, paBHoe obbemy naptum (Hanpumep, ecrim N = 100, 3HaqeHne
00, npu nosiBrieHnun, uHTepnpeTupytoT kak 100).

A.2.1.2 Ecnu o6bem napTum MeHbLue Unu paseH nonosuHe 10™, HauanbHoe 3HaYeHue ANs UCNONb30BaHWA Tabnu-
Lbl MOXeT ObITb onpedeneHo Ha OCHOBe TpaHcdopmaummn Habniogaemoro 3HaveHms B uHTepeane ot 1 go N npu ycno-
BWM, YTO B NPOLECC HE BBEAEHO CMellgHne. JTOoro ferko ocTuyb, oTépachiBasi Bce 3HaueHusi, npesbilwawwme kN, roe
k=110"/N], no TpaHcchopMaLn B COOTBETCTBUN C ypaBHeHuem v, = 1 + (v, — 1) mod N, rae v, — HavanbHoe 3HaqeHue,
V, — 3Ha4eHne M3 3a4aHHOTO UHTEepBana.

A.2.2 HayanbHasa To4ka

A.2.2.1 [lo npumeHeHns Tabnumuy cry4ariHbix Yncen Heobxogumo onpeaenuTb cTpaTernio Belbopa HavanbHOW Tou4-
k. Tabnuubl paspaboTaHbl Tak, YTO NO3BOMSOT UCMNOMNb30BaTh A1l BoiGopa HaYanbHOM TOYKM NOKa3aHus 4acoB, B TOM
YKCne YacoB, MOKa3bIBAIOWMNX BPEMSA C TOYHOCTBIO A0 CeKyHAbl. [IpUBEAEHHbIN anroputm peanusyet NpUMeHeHne MeTo-
Aa OCHOBaHHOIO Ha UCMONb30BaHWMM NOKAa3aHWiA YacoB Ans BbIbopa Ha4yarnbHOM TOYKK.

Onwncanune anropuTtma:

a) [enatoT 3annck TekywWwero BpeMeHu B hopMaTe «4ac: MUH: CEK».

b) McnonbaytoT 3HaveHne cekyHa Ansi onpegeneHns Homepa CTpokun, uHTepnpetupya 00 kak 60.

¢) McnonbayioT 3HaueHue MUHYT Ans onpegeneHusl Homepa KONnoHkn, nHTepnpetnpysa 00 kak 60.

d) Wcnonb3ytoT nokasanus 4acoB gns onpegeneHus Homepa 1abnuupl (A.1 unu A.2) B 3aBUCMMOCTU OT YETHOIO
WM HEYETHOro Yaca.

Mpumep — SrcnepumeHmamopy Heob6xodumo enibpames Ha4anbHYy0 MOYKy € mabnuyax dnst om6opa cny-
vatiHoll ebi6opku u3 napmuu e 100 eduruy. Tekyuiee epems 10:35:13. TakuM 06pa3oM, HayanILHast MOYKa Haxo-
dumcs e mabnuye A.2. (m. k. 10— yemHoe vucno) e 13-ii cmpoke, 35-U KonoHke. 30eckL pacnosnoxeHa yugpa 6, Ho
m. K. dna om6opa ebibopku u3 100 eduruy Heobxodumbi dee LUPbI, UcNONbL308aHa Yugpa u3 KOMOHKU 36, makum
obpasom, nepeas eGuHuya ebI6OpKU uMeem Homep 66.

A.2.2.2 MoxeT 6bITb ncnonb3oBaH noboii apyroi Metoa, obecneumBalowmii NonyyeHne cryvyaHblX paBHOMEPHO
pacnpegeneHHbiX Lenbix Yncen us nHtepesana ot 1 go 60 BKINIOYUTENBHO, TAKOW, KAaK METOZ, MOHETbI Unu Kybuka (cMm. 5.2)
UM KOMMNbIOTEPHBIA anropuTM (CM. pasaen 7), NO3BOoNAIOWMiA NONYHNTb ANUHHLIA CMIMCOK CIyYailHbIX KOOPAMHAT HaYarb-
HOro Ymcna, koTopble MOryT BbiTb MCMOMNB30OBaHbI B Nocreayowmx cnyqasx. Kpome toro, B koHue ot6opa BbIGOpkU 13
Tabnuubl B KOHKPETHOM Cly4ae KOOpAMHaThl HavarnbHOM TOYKW MOryT GbiTb 3apermcTpuMpoBaHbl U 3aTEM UCNONb30BaHbI
Kak Ha4anbHas Touka Ans cregyowero otéopa BbIGOpKM.

Mpumep — B kavecmse npodosmkeHus npumepa A.2.2.1, npednonoxum, 4ymo Heobxodum cnyyaliHbilii om6op
10 edunuy. Monyyerna auibopka {66, 13, 10, 45, 32, 22, 41, 49, 22, 99}. KoopduHamul cnedyrouje20 3HavYeHuUss —
cmpoka 23 u konoHka 35 (yucno 10). 3mu 3HavyerHus Mo2ym 6bimb 3ape2ucmpupos8aHbl U UCNOJML308aHLI KaK
HavanbHasa moyka ons cnedyrouje2o ombéopa ebi60pKu npu Heo6xodumocmu.

A.2.2.3 KoopamHaTbl UCXOQHOW TOYKM TaKkke MOryT ObiTb onpegerneHsbl MyTeM YCTAaHOBINEHUS Ha4arbHOW Lmdpbl Ha
OCHOBE HOMEPOB pPsila U KONMOHKM B COOTBETCTBUM ¢ A.2.2.1 nnn A.2.2.2 n gononHuTenbHbIX UMdp Ha OCHOBE HOMepa
TeKyLLerh CTPOKM M AOMNOMHUTENbHBIX HOMEPOB KONOHOK, OCHOBaHHbIX Ha CryYaliiHbIX YMcnax, reHepMpoBaHHbix 6e3 Bo3-
BpalleHus u3 nHTepeana ot 1 go 60 Bkno4MTENBHO ANsA ocTaBlwmxcs (m — 1)-ro 3HakoB. [ony4yeHHOe MHOro3HayHoe
4MCno AOMKHO BbiTh CHOPMMPOBAHO B TOM Xe Nopsigke, B KakoM Obinv reHepupoBaHbl HOMEPAa KONOHOK.

Mpumep — Heobxoduma cnyyaliHan ebibopka u3 napmuu e 1000 edunuy. HavansHble CMpPokKa u KONOHKa
onpedeneHbi Kak 5 u 11 coomeemcmsaeHHo 8 mabnuue A.1. Heob6xodumbi euwje dge yugpil, U oHU 6bUTU C2eHepuUpo-
eaHbl kak 1 u 30. B pesynbmame nonyveHbl cnedyroujue koopduHamsi nepaoll, amopou u mpemsbell yugp coom-
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eememsaenno: (5, 11), (5, 1) u (5, 30). lMpuusimo peweHue 0 nepemeuwjeHUU ceepxy sHu3. [Toamomy nepeoe 4ucso
511, cnedyrowue 943, 419, 413, 899, 209 um. 0.

A.2.3 OencTBnA Ha rpaHuMuax Tabnuubl

A.2.3.1 Mpun hopmmnpoBaHUM Yncna, COCTaBNEHHOro U3 m uugp, umndpsl Heobxoanmo GpaTe cnpaea oT NepBoW
LMdpbl U3 KOMOHKWU, HOMEP KOTOpOi He Bonble 60. Ecnv m undp He HabpaHo, a HOMep KonoHku 6Gonee 60, cneayowyio
uncbpy Heobxoammo GpaTb M3 KONOHKM C HOMepamun Ha 60 MeHbLue, T. €. C HOMepoM 1, 2, 1 Tak ganee COOTBETCTBEHHO.
OTO NpaBnno MOXHO NPUMEHSITE B Npedenax cylwecTByowen Tabnuusl unu nepexoauTs B Apyryto Tabnuuy cnydanHbix
yucerl, paccMaTpuBas ee Kak paclumpeHue nepsor Tabnvubi.

A.2.3.2 O6bI4YHO NPUMEHSIIOT MPaBUNo, cocTosIee B TOM, 4TOObI NonyyYaTte Nocneayowme cryyaiHble Yicna, yeenu-
YMBas HOMEpP CTPOKM Ha eauHULY U YmTas m undp ymcna B COOTBETCTBMM C HOMEPaMM KOMMOHOK U UX nopagkom. B Tex
cnyyasix, korga HoMep CTpokW npeebiwaeTt 60, psg ¢ HomepoM 1 MCNonNb3ylT BMECTO psga 61 v yBenuuMealot Homep
KOIOHKW Ha M B Crny4ae nocrneaoBaTesibHO UCMONb3yeMblX KOMTOHOK, MW HA OJVH B cnyvae, korga npumensiot A.2.2.3 ana
onpegeneHns KONOHKM U NpOJdoIKeHWs onpegenenus yicen. 9To NpaBuno MoxeT BbiTb NPMMEHEHO B Npegenax cyle-
CTByIOLWEl Tabnuubl NNy Npu UCNONb30OBaHWMKM APYron TabnmLbl CryYaiiHbIX YMCEN B Ka4eCTBe pacluMpeHus nepeon Tabnu-
ubl, ecnu A.2.3.1 He NCNONb30BAaHO.

A.2.4 Ot4yeT anA ayguta

Ecnvn oTyeTbl Heob6xoammbl ANs Lenei ayauta unm MHbIX NPOBEPOK, BbIMONHAEMbIX OTBETCTBEHHBIMW NULAMK UK
TpPeTbel CTOPOHON, B OTHETE 3anucbiBalT 06bem naptum n 06bem BoIGOpKU.

Kpome Toro, oTHocMTenbHO Tabnmy U UX UCNONb30BaHUS 3aNUCLIBaIOT:

a)HoMep HaqanbHOW CTPOKW;

b)Homep KOMOHKM(OK) M UX nocrneaoBaTenbHOCTb;

c)HanpaeneHve, BelbpaHHoe B Tabnvue;

d)HavanbHas nenonb3oBaHHas Tabrnmua u cnocob ee pacluMpeHns ¢ NOMOLLbLIO APYro Tabnuupl, ecnu 3To Npume-
HSIMOCb;

€)MCNonNb30BaHHY0 TpaHcopMauuto.

Tab6nwuuya A.1— CnyyaiiHble uncna (gns HeueTHbIX 3HaYeHWIA)

Homep Homep Kkonowku j

CTPOKM |
5 10 15 20 25 30 35 40 45 50 55 60

95183 | 14683 96585 84761 | 65044 | 65183 | 55567 | 28734 | 19802 | 56410 [ 79127 | 02879
08509 | 97009 47525 88791( 93751 | 70490 17749 | 32927 | 65085 | 94970 |55541 | 89466
45448 | 66819| 86936| 95349| 08657 | 75106 | 97487 | 85268 | 59208 | 43206 | 14898 | 29083
02230 | 00022 46390 76658| 91934 | 64676 42429 | 96812 | 30560 | 99913 | 72809 | 66736
5 13275 | 96798| 51425| 67147 15216 | 71831 | 16229 | 25862 | 22090 | 91420 [24352 [ 03550

44439 | 33385| 95151| 92374 | 14683 | 00323 | 57667 | 78341 | 09004 | 80139 81182 | 87552
17629 | 80967 | 42144 | 58190| 24550 | 62189 | 94525 | 44967 | 15860 | 85739 93323 | 87043
14328 | 77127 | 40397 | 78105 75031 | 99553 | 84296 | 0148225738 | 32761 85035 | 68873
96896 | 02466 ( 86706 | 09507 | 66840 | 68509 38033 | 90785 | 75831 [ 98886 [ 00905 | 48343
10 09725 | 80938 27971 01243| 29232 | 28799 | 88456 | 99618 | 20071 | 79865 | 63584 | 69087

55021 | 37184 69480| 56317| 19944 | 56756 | 37514 | 8643969831 [ 15172 | 81398 | 69574
06492 | 95014 54908| 21591| 13771 | 35967 | 78637 | 29918 | 47923 [ 61404 | 63378 | 72394
20604 | 54145| 27781| 35157 50127 | 61025| 57344 | 36615 | 07766 | 83959 (34546 [ 67011
20202 | 58870| 67569 71756| 76284 | 30909 | 87763 [ 21951 | 67756 | 82597 (15210 | 04291
15 27160 | 01595| 64831| 07126| 25821 | 81524 | 12585 | 76273 | 36256 | 41879 [33287 | 84361

95089 | 78572| 87167 | 65888| 93358 | 23879 84496 | 16147 | 31130 [ 96978 | 80361 | 85195
74825 | 21529| 24660| 33314 | 64512 | 80550 51712 | 23057 | 53841 [ 32470 | 36790 | 60455
80338 | 94074 | 65731| 39470| 03807 | 72355 40407 | 8604981583 [ 06786 [ 16673 | 06017
16596 | 43179 42026 94264 | 28301 | 29514 | 60657 | 2173221548 | 28693 [ 15241 | 68944
20 34134 | 42056| 40153] 00994 | 14179 | 44447 | 99399 | 86963 | 71862 [ 01306 | 15489 | 00515

01118 | 98623 | 33695| 49221| 97197 | 21424 | 91691 | 09365 | 62483 | 98893 [22106 | 45399
67371 | 71659| 30505| 71239| 56944 | 35898 02207 | 93274 140142 [ 98319 [41218 | 43739
03485 | 55173 | 68477| 12348| 76971 | 64800 86498 | 42059 | 08942 | 32931 | 73896 | 27772
33328 | 74045| 25331| 37635| 39081 | 28786 20843 | 3256524316 | 17888 [47626 | 69199
25 84302 | 10060 | 25334| 84920| 30270 | 09722 61706 | 52863 | 03417 | 95658 | 74490 | 00143

94775 | 52191 | 94552| 99265| 55079 | 64517 | 16803 | 13037 | 50984 | 14886 | 04385 | 67907
51700 | 63604 | 96771| 34444| 30002 | 67975 93167 | 16746 | 97842 | 25589 | 12568 | 81785
75920 | 13260| 44283| 27735| 31134 | 97100 36706 | 24404 | 56970 | 44575 | 68832 | 42374
32385 | 28423 | 46784 | 59222| 17776 | 57726 | 56449 | 3210911825 [ 57995 [ 91217 | 12802
30 13424 | 00587 | 12231 44543 62984 | 58391 | 22054 | 16134 | 73790 | 59050 |24893 | 62342
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Homep Homep konoHku j
CTPOKM |
5 10 15 20 25 30 35 40 45 50 55 60
90896 | 00608 | 31377 | 53338 | 84813 | 76825 | 92192 | 24937 | 81481 | 01866 | 22641 | 21817
60682 | 38700 | 34039 | 93512 | 38596 | 40004 | 71447 | 97193 | 52407 | 44146 | 77116 | 99965
38746 | 34667 | 84499 | 7091591391 | 25660 | 12328 | 35273 | 08135 | 04799 | 14489 | 19984
51658 | 18422 | 05732 | 91001 | 98070 | 13591 | 44468 | 88460 | 66964 | 24038 | 93987 | 66335
35 49174 | 12449 97583 | 8583582313 | 96349 | 92721 | 64617 | 06030 | 22312 | 94263 | 80291
44215 | 21953 | 21844 | 44114 |1 93162 | 51028 | 29551 | 66121 | 63959 | 97789 | 44259 | 90865
33877 | 94654 | 10025 | 84935 | 94630 | 49660 | 23473 | 89644 | 67212 | 75851 | 83767 | 45647
83411 | 43288 | 47832 | 40488 | 89085 | 69731 | 00790 | 60182 | 71358 | 22571 | 94204 | 64211
27135 | 82404 | 52031 | 44648 | 97600 | 72166 | 70830 | 27701 | 01755 | 00523 | 01837 | 31304
40 29475 | 31431 | 46863 [ 70098 [ 98659 | 72035 | 21538 | 12923 | 76963 | 78288 | 59083 | 18839
56886 | 38711 | 66126 | 16504 [ 87900 | 74055 | 46028 | 84821 | 83323 | 35962 | 27522 | 87875
55061 | 35916 | 15955 | 28228 [ 36994 | 73167 | 17137 | 36572 | 48592 | 60721 | 97714 | 61215
01646 | 62126 | 37253 | 24997 | 53016 | 96515 | 40536 | 39311 | 64151 | 93960 | 24053 | 87645
41789 | 28167 | 90577 | 84499 [ 25059 | 90583 | 09422 | 87357 | 55416 | 81135 | 41286 | 92320
45 26066 | 80119 | 44259 94514 (21211 | 44302 | 29023 | 28138 | 03693 | 50650 | 38450 | 61118
63559 | 20927 | 12881 | 25582 | 07872 | 28073 | 59006 | 55666 | 68690 | 59772 | 25162 | 87924
35054 | 84077 | 02504 | 10800 | 75293 | 86466 | 92406 | 56289 | 79807 | 55271 | 73177 | 70568
32826 | 26937 | 75563 | 14290 [ 30078 | 70820 | 58639 | 64900 | 61699 | 34974 | 11738 | 64065
07860 | 90064 | 91220 | 46786 | 45994 | 47375 | 70140 | 35592 | 05990 | 58470 | 82014 | 05265
50 79276 | 72512 | 19525 | 27397 | 88975 | 77137 | 40032 | 06205 | 06997 | 53504 | 07760 [ 62546
41093 | 04332 | 68677 | 27073 (94104 | 58532 | 53616 | 32156 | 66153 | 00264 | 36374 | 15230
27382 | 27938 | 91695 64013 (46719 | 61629 | 33668 | 32391 | 35411 | 68209 | 33885 | 64050
38984 | 47230 | 59448 | 97802 | 37987 | 22733 | 52199 | 12325 | 18625 | 01271 | 84870 | 10911
51411 | 44221 | 93363 | 48654 [ 42656 | 99464 | 08481 | 98128 | 66677 | 89441 | 66019 [ 75095
55 80310 | 18848 | 23722 | 30788 [ 27435 | 03780 | 85737 | 05561 | 57203 | 07316 | 98597 | 73621
40082 | 39571 | 89790 6538201447 | 15984 | 60854 | 72833 | 87320 | 95245 | 40678 | 89785
86922 | 84354 | 81939 | 32180 | 32891 | 52704 | 84659 | 95442 | 86204 | 44040 | 51613 | 15984
07932 | 69932 | 18796 | 87070 | 82202 | 05372 | 93506 | 60697 | 48535 | 89027 | 45719 | 51567
20383 | 07288 | 50265 | 48321 | 63056 | 35861 | 80864 | 86357 | 51567 | 68151 | 11723 | 06990
60 45471 | 31340 | 30187 | 23899 | 36361 | 96780 | 55823 | 37743 | 06957 | 77884 | 78061 | 36603
Tabnuuya A2 — CnyyvaiiHble uncna (ons YeTHbIX 3HAYEHWI)
Homep Homep KkonoHku j
CTPOKU [
5 10 15 20 25 30 35 40 45 50 55 60
51326 | 91644 | 88971 | 00664 | 10776 | 90888 | 97107 | 00930 | 87438 | 23714 | 33246 | 72109
96821 | 43647 | 41707 | 91062 20037 | 47660 | 34652 | 82087 | 29652 | 51614 | 11015 | 66187
67104 | 67934 | 95662 | 85259 08546 | 77032 | 28958 | 26815 | 66683 | 50539 | 65189 | 22993
93315 | 93110 01022| 16079 74364 | 97582 | 34309 | 18699 | 24437 | 12839 | 48005 | 46478
5 45823 | 44862 | 86472] 77354 (95916 | 36599 | 52350 | 89866 | 98532 | 69704 |33735 | 13696
32573 | 58513 | 70797 | 53560 (| 23115 | 38325( 74380 | 99917 (21721 [ 00323 |29402 | 27080
74553 | 41700 25357 | 17428 | 66708 | 83630 | 42360 | 16842 |40782 | 21345 | 88668 | 95845
06794 | 48960 | 75160 | 18552 | 00424 | 25976 | 69852 | 35837 (69810 | 64014 | 03045 | 53378
75606 | 34848 | 74458 | 71100| 01512 | 89662 | 01391 | 49140 (18048 [ 59282 | 77344 | 72419
10 97535 | 55169 | 47044 | 81940| 16507 | 12220| 16375 | 65306 (38691 [ 75019 | 55186 | 47269
89809 | 48811 | 09494 | 06576 | 58258 | 73155| 46712 | 11106 (38382 | 70893 | 39503 | 42937
88095 | 48475| 07399 | 02165| 98038 | 97247 | 48441 | 93066 (20276 | 72169 |49706 | 56553
48854 | 75803 | 34089 | 45335]| 13056 | 44509 | 77886 | 65036 |42619 | 95564 66315 | 49084
97951 | 73015| 36585| 89007 | 12069 | 96858 | 17241 | 37189 (44193 | 28270 | 81624 | 75256
15 48953 | 47945| 81153 | 1012169935 | 60894 | 23151 | 00113 |40597 | 71164 (61331 | 10930
83334 | 44992 | 30210| 99370| 60425 | 87391 | 63244 | 54828 (12155 | 64082 |43773 | 66172
31105 | 74546 | 74875| 51747 | 41021 | 22338 | 49403 | 20173 (75454 | 62122 | 37227 | 35790
94245 | 19396 | 03648 | 28548 | 42987 | 78668 | 09292 | 23073 (21116 [ 07199 |21398 | 18770
19221 | 70541 | 58195 21383 | 57877 | 27812 06504 | 18289 | 18606 | 17680 [09218 | 58984
20 33503 | 45776 | 88514 | 10094 | 28589 | 47548 | 64714 | 96174 (10026 | 87111 | 29333 | 77885
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Okornyanue mabnuupl A.2

Homep Homep konoHku j

cTporH g 10 15 20 25 30 35 40 45 50 55 60

03602 | 99374 | 41918| 43875| 11258 | 83646 46042 | 26986 [ 11003 | 94756 | 89972 | 00805
43277 | 65791| 12217 | 23767 | 09833 | 66504 | 82359 | 95754 | 40249 | 71472 | 61588 | 04428
31966 | 42142| 71410| 28139| 60147 | 68496 89021 | 01615 [ 36565 | 85598 | 18048 | 32584
19193 | 31952 87947 | 89521 65225 | 97987 | 14794 | 90695 | 69314 | 10359 | 27881 | 38183
25 98935 | 48606 | 27475| 73462| 66692 | 11151 21709 | 32836 (92997 | 33682 | 12722 | 38906

21880 | 10506| 78478 85067 | 30375 | 82944 | 06660 | 40750 | 84252 | 20463 | 37184 | 27248
81695 | 06183 | 08147] 01241| 16278 | 54886 | 36468 | 21315 (49106 | 10291 | 16837 | 40481
68883 | 60266| 66180| 05680 38799 | 40481 | 73524 | 73255 (79950 | 42007 | 56334 | 54332
59547 | 60741| 56065| 71467 07193 | 38784 | 08169 | 07389 (64049 [ 21355 | 86589 | 06583
30 91709 | 73154 | 86898 20234 | 05773 | 47157 | 72305 | 20819 (57301 [ 89018 | 74851 | 50560

57195 | 97283 | 25156| 59277 | 33608 | 73937 19341 | 17262 (63955 | 41678 | 36229 | 54204
03657 | 71909| 82018] 83110| 21722 | 03455 30654 | 57890 [ 18530 | 60458 | 57145 | 08764
93373 | 88795| 11353 | 44726| 66989 | 24389 93445 | 53752 (98703 | 55276 | 18391 | 53513
35158 | 50868 | 45055| 12180| 29993 | 69555 69613 | 69358 (96861 | 01667 | 47738 | 11964
35 38056 | 14298 | 10431| 53147 | 76843 | 32128 | 46844 | 23407 (62423 | 01712 | 46033 | 64425

49152 | 05010| 84942 25483 | 52825 | 17485| 67614 | 12493 | 88626 | 39589 | 56044 | 21968
80000 | 90734 | 70131] 19986 | 34949 | 76990 48325 39323 (66921 | 89134 | 21853 | 18973
53597 | 22379| 94302| 15425| 62185 | 27894 | 37281 | 38876 (97902 | 34008 | 45051 | 05607
09151 | 34061 | 64751] 96631| 50373 | 61603 | 84917 | 56084 (57647 | 80898 | 55489 | 24602
40 99734 | 68144 | 63963 | 73011| 22832 | 98145 31523 | 60195 (34172 | 40637 | 60940 | 51237

84547 | 89655 53120| 95599| 04602 | 07968 | 85748 | 74914 (76227 | 07158 | 24432 | 22963
18815 | 26665| 25301 67754 | 88457 | 19913 | 96787 | 71084 | 14867 | 03077 | 89575 | 66834
14169 | 38336| 41192| 56208 29069 | 87045| 32135 | 25975 | 71643 | 74200 | 52556 | 30213
90528 | 60501 73201 72999| 30355 | 86428 39401 | 72077 (48056 | 17853 | 24894 | 19838
45 99055 | 42696| 14376 24907 | 06082 | 61789 03963 | 64664 |09132 | 87218 [ 64755 | 46107

62530 | 10183 38149 70004 | 74983 | 02092 40704 | 01062 (17000 [ 61170 | 99026 | 24025
74196 | 77214 89483 43933| 80953 | 81268 46485 23647 (98173 | 55947 | 96727 | 86378
27293 | 56047 | 73998| 19996 | 94427 | 09157 ( 62999 | 88803 | 81272 | 22315 | 92708 | 07343
94220 | 93209 32369 82003 | 82433 | 85790 | 47632 | 36285 (68771 | 06006 | 37556 | 51601
50 68430 | 23169 ( 58879 97812| 39399 | 71469 | 40835 | 04924 (30336 | 59222 | 06350 | 45656

61949 | 23031 50698 85772| 85990 | 36942 | 11098 | 06636 |57547 | 73247 | 46229 | 52551
57248 | 90383 23502 22642| 80722 | 38164 | 12160 | 51707 |22075 | 20624 | 91644 | 08780
10777 | 53979| 65288| 39116| 80635 | 49653 | 36903 | 33854 | 79873 | 67823 | 23256 | 31643
06717 | 92287 42775 79274| 90874 | 44006 | 27312 | 15909 (25276 | 59863 | 75607 | 22277
55 09519 | 67689 13829 30992| 44921 | 67375 94754 | 95322 [ 25501 [ 78486 | 99059 | 62524

57335 | 48704 79426 49770( 32989 | 22640 | 88230 | 66598 |27685 | 29719 | 99930 | 26181
14911 | 08271| 21662| 40886| 53783 | 76430 | 41233 | 44057 | 28385 | 21751 | 51476 | 64387
04837 | 08929 81607 33210| 61894 | 17240 | 37617 | 56753 |61251 [ 49433 | 65644 | 63758
14430 | 20139| 15027 | 52208| 16440 | 59911| 57566 | 22227 {60109 | 95260 | 21388 | 06686
60 68896 | 64599 91227 55882| 60220 | 70202 | 73354 | 34776 | 55530 [ 20599 | 45720 | 75145
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MpunoxeHue B
(cnpaBovHoOE)

TekcT NporpaMMbl reHepauuu cryyYyamHbIX Yucen

B.1 KpaTtkoe onucaHue

MpueegeHHbIE NporpamMmbl HanNUcaHbl HA A3bIke nporpammmpoBanusa Cu (cm. [6]) n cooTBeTCTBYIOT anropuTmam,
onucaHHeIM B pasgene 7. Ccblfiku Ha COOTBETCTBYIOWME nogpasgens! pasgena 7 BKNIOYeHbl B KAYECTBE KOMMEHTapueB
B TEKCT NPOrpamm, YTO NO3BOSISIET COCTABUTL NPOrPaMMy Ha APYrOM SI3bIKE NPOrpaMmmmUpoBaHusl.

B.2 flemoHcTpauuOHHAA nporpamMmma

#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#include <math.h>

I* MpoTtotunsl dyHKUmiA */

int SeedGen(void);

double U(void);

/* TnobanbHble NepemeHHble */

long ij, Seed, Seed2, S2k;

char str[20];

const long m1=2147483563, m2=2147483399, mm1=2147483562,

a1=40014, a2=40692, q1=53668, q2=52774, r1=12211, r2=3791;
const double ufac=4,6566130573917691e-10;

/* lemoHcTpaunoHHas nporpamma */

int main(void)

{
long i, nn, n, Seed1, *A, *ptr;
char yn[4];
time_t tnow;

system("CLS");

printf("0emoHcTpaunoHHas nporpammMa ans 1SO 24153: -\n");

printf("Mpoueaypbl paHaoMmusauum 1 otbopa cnyqaiHon Belbopkn (Pasgen 7)\n");
printf("\n ANropuTMbl FeHepauum Crny4anHoro Yncna n Ha4aneHoro Ymena, \n");
printf("ucnonbayemele ana otéopa eamHcTBEHHOW BbIGOpKK \n");

printf("O6bem naptum: "
scanf("%d", &nn);
printf("O6bem BbIGOPKM: ");

scanf("%d", &n);

printf("\n PyqHoii BBog (Y/N): ");

scanf("%s", yn);

if (yn[0]=="Y" || yn[0] =='y) { /* py4HOI BBOA Ha4albHOIo uMcna */
printf("\n BeeguTe uenoe us nHtepeana ot 1 go 2147483398 skniounTenbHo: ");
scanf("%d", &Seed);
Seed1 = Seed; /* coxpaHeHne HavanbHoro yncna, cMm. 7.1.3 */
S2k = 0;
tnow = time(NULL);
strftime(str, 20, "%Y-%m-%d %H:%M:%S", localtime(&tnow));

}
else {
Seed = SeedGen(); /* hyHKUMA BbI3OBA HaYasbHOrO Yncna, cMm. 7.2 *
Seed1 = Seed; /* coxpaHeHne Ha4anbHOro uucna, cm. 7.2.5 */
Seed2 = Seed; /* RNG MapameTpsl pyHKUMM HAYanbHOro 1Yucna *f
ij=-1; /* RNG Mapametp dyHKuMn nHmumnanmsaumm */

/* cozpganne maccuBa AnA BbIOOPOYHLIX 3HAYEHMIn */
A = (long *) calloc(n, sizeof(long));
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if (A == NULL) {
printf("Maccue ownbok pasmeluenHusin®);
exit(1);
}
[* OT60p cnyvanHown BLIGOPKK C BO3BpaLeHmem */
ptr=A;
for (i=0;i<n;i+t)
*(ptr++) = 1 + (long)floor(U() * nn); /*macwTabupoBaHHbIi Boixog (1;n0n) cm. 7.3.9 *f

/* BbIXOA € NPOBEpKoOV getanen, cm.7.4 */

printf("\n O6vem naptuu: %d\n", nn);
printf("O6bem BbIGOPKY: %d\n", n);
printf("fdarta v Bpewms: %s\n", str);
printf("Konuuecteo npoweawmx cekyHa:  %din", S2k);
printf("HavaneHoOe uncno: %d\n", Seed1);

printf("ot6op BeIGOPKK: \n");

for (i = 0; i < n; i++) printf("%8d", A[i]);
printf("\n");

system("Mayza");

return 0;

B.3 NeHepaTop cny4aiHOro Ha4anbLHOro Yyucna
Ecnu TpebyeTcs pyyHOl BBOJ, HAYanbHOro Yucna (Ana NPOBEpKM, ayamTa U T. M.), AaHHYI0 (PYHKLMIO BbI3bIBAIOT B
cooTBeTCcTBUM € 7.1.3.

int SeedGen(void)

/* B.1.3 ®yHKUMA reHepaumnn crny4anHoro Ha4anbHoro Ymcna */
/* YcTaHOBNEHWE gaTbl U BPEMEHWU KOMMbIOTEPHON CUCTEMBI CM. 7.2.2 a) */

Iong i! j! k:
struct tm t, *ptr;
time_t tnow, tref;

/*“Bpems otcueta: 2000-01-01 00:00:00 */
t.tm_year = 2000 - 1900;

t.tm_mon = 0; t.tm_mday = 1; t.tm_hour = 0;
t.tm_min = 0; t.tm_sec = 0; t.tm_isdst = 0;

tref = mktime(&t);

tnow = time(NULL);

ptr = localtime(&tnow);

strftime(str, 20, "%Y-%m-%d %H:%M:%S", ptr);

/¥ KONMUeCcTBO AHel [0 KOMNbLIOTepHOR aaThl ¢ 2000-01-01 00:00:00 cm. 7.2.2b) ¥/
* konuuecTBo cexkyHg, ¢ 2000-01-01 00:00:00 cm. 7.2.2 c) I
S2k = (long)difftime(tnow, tref);

[* reHepaTop KBasucMyyaiHOro Ha4anbHoro Yncna *l
Seed = S2k; /¥ HULMALMS HaYanbHOO Yncna cm. 7.2.2 d) *f
j=S2k-(S2k/100)* 100 + 1; * npo6Hoe 3HaveHne cm. 7.2.2 €) ¥/
for(i=1;i<=j i++){ M cm.7.2.4 i
k = Seed / g2; /*RNG #2 cm. 7.2.3 b) *
Seed = a2 * (Seed - k* q2) - k * r2; /*RNG #2 cm. 7.2.3 ¢) :/
if (Seed < 0) Seed += m2; /*em. 7.2.3 d) /
}
return Seed; /* HavyarbHOoe Yncno cM. 7.2.5 "
/* CDYHKLMA JOMOMHNTENBLHO MoanduumpyeT rnobarbHble nepementble str[] n S2k */
}
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B.4 ®yHKUUA reHepauum crny4aHbIX Yucen
Ecnn HeoBxoaum py4Hol BBOA HAYanbHOIo Yucna (Ans NpoBepku, ayauta u T. n.) (cMm. 7.1.3), gaHHyio hyHKUMIO He
BbI3bIBAIOT.

double U(void)

/* B.1.4 hyHKUMSA reHepaumm criyuqaiHoro uicna */
int j, k, i1;
static long k1, Shuffle[32];

if (ij < 0) { /¥ coapanmne maccuBa B COOTBETCTBUM € 7.3.1 a) *
for (j=39;j>=0; j--){ /*3anonHeHne MaccuBa NepecTaHOBOK B COOTBETCTBUM € 7.3.4 *f
k = Seed/q1; /* RNG #1 cm. 7.3.3 b) *
Seed=a1*(Seed-k*qg1)-k*r1; *RNG#1 cm. 7.3.3 ¢c) *f
if (Seed < 0) Seed += m1; /* RNG#1 ¢m.7.3.3 d) *
if (j <= 31) Shuffle[j] = Seed; /* em.7.3.4 */
} /* nocnepHee 3HaYeHWe Ha4anbLHOro uncna, Bxoa B 7.3.6 a) *
ij=0; /* panbHelwas UHMUManuM3aumsi HeBO3MOXHa *
k1 = Shuffle[0]; /*Bxop B 7.3.6 C) *I
}
/* reHepaTop KOMBUHMPOBaHHOrO criydanHoro uncna (CRNG) (cm. 7.3.6) */
k =Seed/q1; /* RNG #1; Bxoa n3 7.3.4 cm. 7.3.6 a) *l
Seed =a1*(Seed -k*qg1) -k *r1; /* RNG #1 cm. 7.3.6 a) */
if (Seed < 0) Seed += m1; /* RNG #1 cm. 7.3.6 a) */
k = Seed2/ q2; /* RNG #2; Bxoa n3 7.2.5 cMm. 7.3.6 b) */
Seed2 = a2 * (Seed2 - k* 92) - k * r2; /* RNG #1 cm. 7.3.6 b) Y
if (Seed2 < 0) Seed2 += m2; /* RNG #1 cm. 7.3.6 b) *
i1 = floor(32.0 * k1 / m1); /* BbluMCIEHNE NHAEKCA MaccuBa cMm. 7.3.6 ¢) */
k1 = Shuffle[i1] - Seed2; /* HeLKanupoBaHHbIe BbIXOAHLIE AaHHble cM. 7.3.6d) ¥/
Shuffle[i1] = Seed; /* U3MeHeHHbIN MaccuB NepecTaHoBoK cm. 7.3.6 ) */
if (k1 < 1) k1 += mmf1; /* HELLKaNUPOBaHHbIE BbIXOAHbIE AaHHbIe cM. 7.3.6 ) *I
return (k1*ufac); /* peiicTBUTENbHOE YMCnOo U3 uHTepeana (0;1) cm. 7.3.8 i
}
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MpunoxeHue C
(cnpaBoy4Hoe)

TekcT nporpamMm ans cny4vanHoro otéopa BbIGOPKU M paHAoMU3aLuu

C.1 BeeaeHue

B OaHHOM npunoxeHwWu MpuBegeH TEKCT mporpamm Ha Asbike Cu (cM. [6], ansa oT6opa BLIGOPKM (pa3gen 8).
MprBeaeHHbIN TEKCT NPOrpamMm He ONTMMAaneH MO CTPYKTYPE U NPUBEAEH ANA UNMcTpaumu.

C.2 TekcT A€MOHCTPALMOHHOW NPOrpaMmmbl

#include <stdio.h>
#include <stdlib.h>
#include <math.h>

/* TpoToTMNbI OYHKUMIA */

void  RandPermNM(long m, long n, long A[]);

void RandPermN(long n, long A[1);

void  RandDerang(long n, long A[], long BI1);

void RSWOR(long n, long m, long A[]);

void SRSWORIULS(long n, long m, long B[], long A[1);
void OSRSWORA(long n, long m, long A[]);

void OSRSWORB(long n, long m, long I, long A[1);
void RLS(long n, long A[][1);

long RandIntMN(long m, long n);

long RandInt1N(long n);

long C(long m, long n);

double U(void);

[* TnobanbHble nepeMeHHble  */
long Seed;
const long ka = 16807, kq = 127773, kr = 2836, km = 2147483647,

/* OemoHcTpaunoHHasa nporpamma */
int main(void)
{
long i,j, m, n;
system("CLS");
printf("femoHcTpauvornHan nporpamma. Pasgen 8.\n\n");

Seed = 543210; m = 1; n = 100;

printf("CnyvainHoe uenoe 3 nHTepsana ot m go n (cm. 8.2)\n");
printf("m, n, i: %d %d %d\n", m, n, RandIntMN(m, n));
system("Maysa "); printf("\n");

Seed = 543210; n = 100;

printf("CnyuvaiiHoe uenoe ot 1 go n, cm. 8.2.\n");
printf("n, i: %d %d\n", n, Randint1N(n));
system("Maysa "); printf("\n");

Seed =543210; m =5; n = 10;

long A[n];

for (i=0;i<n;i++) Afi] = i+1;

printf("CnyuvaiiHas nepecTaHoBKa No m 3MemMeHToB oAHOBpemeHHo, cM. 8.3. \n");
RandPermNM(m, n, A);

printf("m, n: %d %d\n", m, n);

for (i = 0; i < m; i++) printf("%d ", A[i]);

printf("\n");

system("Maysa "); printf("\n");
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Seed = 543210; n = 10;

long A1[n];

for (i =0; i <n; i++) Al[i] = i+1;

printf("Cry4aiiHas nepecrtaHoBKa BCeX N 3nemeHToB, cm. 8.3. \n");
RandPermN(n, A1),

printf("n: %d\n", n);

for (i = 0; i < n; i++) printf("%d ", A1[i]);

printf("\n");

system("Maysa “); printf("\n");

n =10;

long A2[n];

printf("CriyqaiiHoe nameHenue nopsigka, cMm. 8.4 \n"),
RandDerang(n, A1, A2);

for (i = 0; i < n; i++) printf("%d ", A2[i]);

printf("\n");

system("May3aa "); printf("\n");

Seed = 543210; n = 5; m = 20;

long A3[n];

printf("Cnyuaiitbii o160p 6e3 BoaspaleHusi, cm. 8.6 \n");
RSWOR(n, m, A3);

printf("m, n: %d %d\n", m, n);

for (i = 0; i < n; i++) printf("%d ", A3[i]);

printf("\n");

system("lNay3a "); printf("\n");

Seed = 543210; n = 5; m = 20;

long A4[n], A5[m + 2];

for (i=0; i <m+2; i++) A5[i] = 0;

for (i =0; i <m,; i++) AB[i] = i+1;

printf("EAMHMYHLIA crnyYaliHbIi 0TEOP BbIGOPKU M3 NapTUK HeM3BecTHoOro o6bema, cM. 8.9 \n");
SRSWORIULS(n, m, A5, Ad);

printf("m, n: %d %d\n", m, n);

for (i = 0; i < n; i++) printf("%d ", A4[i]);

printf("\n");

system("Maysa "); printf("\n");

Seed =543210; n = 5; m = 20;

long A6[n];

printf("MeToa A: oT6Op €AMHCTBEHHOI YNOPSAOYEHHOI Criy4aiHol BoiGopku Gea BosspalleHus, cm.8.10 \n");
OSRSWORA(n, m, A6);

printf("m, n: %d %d\n", m, n);

for (i = 0; i < n; i++) printf("%d ", A8I[il);

printf("\n");

system("May3a"); printf("\n");

Seed = 543210; n = 5; m = 20;

long A7[n+1], b, d;

b = C(m, n); d = RandInt1N(b);

printf("MeTog B: o160p eAMHCTBEHHON YnopsiAoYeHHoli cryyaiiHoii BeiGopky 6e3 BoaspalueHus, cm.8.10 \n");
OSRSWORB(n, m, d, A7);

printf("m, n, d, C(m,n): %d %d %d %d\n", m, n, d, b);

for (i = 1; i <= n; i++) printf("%d ", A7[i]);

printf("\n");

system("May3a"); printf("\n");

Seed = 543210; n = §;
long A8[n+1][n+1];
printf("8.15 CnyuaiHbIii natuHckui kBagpart, cM. 8.15\n");
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RLS(n, A8);
printf("Mopsagok: %din", n);
for(i=1;i<=n;i++){
for (j=1;j<=n;j+H){
printf("%3d ", A8[II[j]);

}
printf("\n");
}
printf("\n");

system("Mayza");
return O;

C.3 dyHKUUN

/ /

long RandInt1N(n)

long n;

{

/* CnyyanHoe uenoe n3 nHTepeana ot 1 o n BKIIOYMTENBHO, CM. 8.2
return (1 + (long)floor(U() * n));

}

/ /

long RandIntMN(m, n)

long m, n;

{

return (m + (long)floor(U() * (n - m + 1)));
}
/ /
void RandPermN (n, A)
long n, A[J;
{
/* CnydyanHas nepectaHoBka N anemeHToB, cm. 8.3
/* A[] — maccumB Bxoga v BbIxoaa; Bbixog B A[]
long j, k, temp;
for (j=0;j<n-1;j++) {
k = RandIntMN(j, n-1);
temp = A[j]; Alj] = ALK]; Ak] = temp;
}

return;

}
/ /

void Rand Perm NM (m, n, A)
long m, n, A[];
{
/* CnyyariHasa nepecTtaHoBKa N0 M eAvHUL, OAHOBPEMEHHO U3 n, cm. 8.3
/* A[]— maccue Bxoga u Bbixoga; Bbixod B A[0:m-1]
long j, k, temp;
if(m==n){m=n-1;}
for (j=0;j <m;j++) {
k = RandIntMN(j, n-1);
temp = A[j]; Alj] = AK]; Alk] = temp;
}

return;

}
/ /

void RandDerang (n, A1, A2)
long n, A1[], AZ[];
{

/* CnyuaiiHoe uernoe 13 uHTepBana ot m o N BKIIYMTENbHO;(M < n), cm.8.2

*

*

*
*

*
*
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/* CnyvaiiHoe uameHeHue nopsgka, cm.8.4 */
/* A1[] — maccue Bxoga; A2[] — maccuB Bbixoaa */
long i, iFlag, n1;
for(i=0;i<n;i++)
A2[i] = A1[i]; /* coxpaHeHne */
iFlag=1;n1=n;
for (;;) {

RandPermN(n1, A2);
for (i=0;i<n1;i++){
if (A2[i] == A1][i]) {iFlag = 0; break;}

}
if (iIFlag == 0) iFlag = 1;
else break;

}

return;

/************************************************************************I

void RSWOR (n, m, A)

long n, m, A[];
{
I* CnyvaiiHbii oT60p BeIGopku 6e3 Bo3BpalleHus, cMm. 8.6 */
/* n = o6bem BbIGOPKK; M = 06beM napTum */
I* A[] — maccue nony4veHHoi BbIGopku */
long i, k;
long B[m]; /* maccuB ans coxpaHeHUst UCXOAHbIX 3HAYEHWI */
for (i=0;i<m;i++) B[i]=0;
i=-1;
do {
k = RandInt1N(m);
if (B[k] == 0} {
Blkl=1;i=i+1;Alll=k;
} while (i < n);
return;

/**********************************************************************************I

void SRSWORIULS (n, m, B, A)
long n, m, B[], A[];
{
/* EAMHWYHBINA crnyYaiHblii 0T60p BbIGOPKM M3 NapTumM HeusBecTHOro o6bema, cm. 8.9 */
/* n = o6bem BbIGOpKK; M = 06bemM napTuu; (n < m) *f
/* A[] — MaccuB BbIXOAHbLIX BbIBOPOHHbBIX QaHHbBIX */
/* B[] — maccvB Ans MoaenupoBaHus napTum HemasecTHoro obbema(0 ykasbiBaeT, YTo 06beM napTum ucyepnax) */
long k, v;
m = 0; /* cueTumnk obbema naptum */
for (;;){
m=m+1;
v =B[m-1];
if (v == 0) {m =m - 1; break;}
if (m <=n) A[m-1] =v;
else {
k = RandIint1N(m);
if (k <=n) Alk-1]=Vv;
}
}

return;

/***********************************************************************************/

void OSRSWORA (n, m, A)
long n, m, A[];
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{
/* MeTopn A: oT60p eAMHCTBEHHOI yNopaaoHeHHO cnyyaiiHoi Buibopkn 63 Bosspalenms, cm. 8.10 a)y "/
/* n = 06bem BuibOpkKM; M = 06bem napTuu; (n < m) !
I* A[] — maccuB, cogepXalumii 3HaueHWUs NONy4eHHON BbIGOPKK *
long j, k, k1;
double p, x;
k=m-n;k1=m;j=0;
OsrsworA1:
=i+,
if (j > n) goto OsrsworA3;
x=UQ; p=1.0;
OsrsworA2:
p=p*k/K1;
if (p <=x) {
Al-11=m-k1+1;k1=k1-1;
goto OsrsworA1;
}
else {
k1=k1-1;k=k-1;
goto OsrsworA2;
}
OsrsworA3:
return;

/***-k********************************************************************/

void OSRSWORB (n, m, Ix, A)
long n, m, Ix, A[];

{
* MeTog B: oT60p €AMHCTBEHHOI YNOPSAA0YEHHOR cnyyaiiHoi BeiGopky 6e3 Bosspalienus, cm. 8.10 b)  */
/* Mownck coveTaHuit n13 m nNo n *f
/*ans gaHHOro nekcmkorpadu4eckoro nHaekca *
/* n = 06bem BbIGOpKM; M = o6bem naptum; (n < m) */
/* Ix = nexcukorpadun4eckmin MHAEKC HarkaeHHoro codetanus [1 <= Ix <= C(m,n)] */
/* A[] — maccuB, cogepawuii 3Ha4eHWsA NoNy4eHHON BbIOOPKM *
long i, k, n1,r;
k=0;n1=n-1;
for(i=1;i<n;i++){
Ali]=0;
if (i1=1) Ali] = A[i-1];
OsrsworB1:
Al = Al + 1;
r=C(m-A[], n-i)
k=k+r;
if (k < Ix) goto OsrsworB1;
k=k-r;

}
A[n]=A[n1] +Ix-k;
return;

/*******************************'k*******************************************/

void RLS (n, A)
long n, A[n+1][n+1];
{
/* CnyvanHbIi naTMHCKMA KBagparT, cm. 8.15 */
/* n = nopapok; A[l[] — maccus, cogepawmin NONYYeHHbIA CryYanHbli NaTUHCKWIA kBagpat */
long B[n+1], h, i, j, k, r, ¢, Xx;
for(r=1;r<=n;r++){
Rls1:
for (i=1;i<=n;i++) Bli]=i;
j=m

26



roCT P UCO 24153—2012

for (c=1;c<=n;ct+){

i=0;
Rls2:
x = floor(U() *j + 1);
for(h=1; h<=r-1; h++){
if (i > 50) goto RIs1; /* psip, 3aKoH4YeH */
if (A[h][c] == B[x]) {
i =i+ 1; goto RIs2; /* konoHka 3akoH4eHa */
}
}
Alr[c] =BI[x];j=j-1;
for (k = x; k <= j; k++) B[k] = B[k + 1];
}
}
return;
}
/***************************** Kk Kk k kK * * * %k * * k% /
long C(m, n)
long m, n;
{

/* MeTog B: BcnomorateneHasi pyHkumsi, cm. 8.10 b)
/* BblMMcneHne uncna coveTaHui u3 m no n.

long i, k, x, n1;

nt1=n;k=m-nt;

if (N1 <k){k=n1;n1=m-k;}

X=n1+1;

if (k==0) {x=1;}

if (k>=2){

for (i=2;i<=k; i++)
X={x*(n1+D))/i
}

return x;

}

/************************************************************************/

double U(void)

/* 6ubnmnorpamn4ecknini NCTOHHKK [12]
/* RNG ocHoBaHo Ha: x[i+1] = 16807 * x[i] mod 2147483647
/* NpvBegeHo TONbKO ANsl UNMCTpaumm

long k;

k = Seed / kq;

Seed = ka * (Seed - k * kq) - kr * k;

if (Seed < 0) {Seed = Seed + km;}

return (1.0 * Seed / km);

*
*/

*
*
*
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MpunoxeHne A
(cnpaBo4Hoe)

CBepgeHUs1 0 COOTBETCTBUU CChINOYHbIX MeXAYHapoAHbIX CTaHAAPTOB
CCbINOYHLIM HauMoHanbHbIM cTaHaapTam Poccuinckon Peaepaymun

Tab6nwnuya OAA

O603Ha4YeHne CChINOYHOro CreneHb O603HaYeHne 1 HaMMeHoBaHWe
MeXyHapoaHoro craHgaprta COOTBETCTBMUA COOTBETCTBYIOLLErO HALWOHANBHOIO cTaHaapTa
NCO 3534-1:2006 — *
NCO 3534-2:2006 — *
NCO 3534-3:1999 IDT P 50.1.040—2002 «Crtatnctnyeckme metoasl. [nannposa-

HWE SKCMEPUMEHTOB. TEPMUHBI U ONpeaeneHusi»

MNCO 80000-2:2009 NEQ [OCT P 54521—2011 «Cratuctnyeckne metogbl. Matema-
TUYECKME CUMBOIbI M 3HAKU Anst NPUMEHEHNs1 B CTaHA4apTax»

* COOTBETCTBYIOWMIA HAUMOHANBHBIN CTaHZ4AapT oTcyTcTBYeT. [10 ero yTBepaeHus pekoMmeHayeTcst UCnornb30-
BaTb MepeBoj Ha PYCCKWIA SA3blK 4AHHOTO MexayHapogHoro craHgapta. [epeBop 4aHHOrO MexayHapogHOro CTaH-
Japta Haxogutces B PegepanbHOM MHAOPMaLMOHHOM POHAE TeXHUYECKUX PErnameHToB U CTaH4apToB.

MpurnmeyaHwue—B HacToswen Tabnuue MCNONb30BaHbI criedylowue ycrnoBHele 0603HaveHns cTenexu
COOTBETCTBMSA CTAHAAPTOB:

- IDT — naeHTnYHble CTaHdapThl;

- NEQ — HeakBMBaneHTHbIe CTAHOAPThI.
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