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MPEAWCNOBUE

[lepen Bamu HeoObIuHAs KHMra. [10UTH BCe, UTO M3HAETCS HA OTY
TeMy — OyzIb TO MOMYJIIPHAsT TUTEPATYPa O OOJIBILMX UK OTKPBITHIX
IaHHBIX, 06pabOTKe NAHHBIX WU IOCOOUS IO CTATUCTUIECKOMY
aHa/IM3y, — OCHOBBIBAETCSI HA TOM, YTO Y Bac yKe ecTb. Peub umer
006 uHMOpPMAaLUH, XPAHSALLENCS B KOMITBIOTEPE, SIIIMKaX pabodero
CTOJIa WJIM QyJ10-, BULEO3aINCsIX Balero cMaprgona. Ho ata kaura
coBceM 0 npyrom. OHa 0 IaHHBIX, KOMOPbIX Y 8aC Hem. BO3MOYKHO, BB
IIBITAETECH [TOTYYUTh UX MIPSIMO Cefvac MM KOTIa-TO 6e3yCIIeIHO
MBITAIMCh CHENIATh 9TO, & MOXKET ObITh, OIIMOOYHO I1OJIATAETe, YTO
OHH y Bac UMeIOTCst. Kak 6b1 TO HU 6BUIO, PeYb MOMIET O JaHHBIX,
KOTODBIX y BAC HeT.

Sl yTBepsKHaro U fajiee IPOAEeMOHCTPUPYIO 3TO Ha MHOTHX ITPHU-
Mepax, YTO OTCYTCTBYIOIUE JaHHbIE Ba’KHbI HE MEHee TeX, KOTO-
PBIMH MBI pacriosiaraeM. Bbl cMoskeTe camy yOequThCst, 4TO HEU3-
BECTHbIE HaM JIaHHbIE BJIIFOTCS TIPUYUHOM MHOTHX 32011y K IEHUIA,
MOPO¥ UMEIOIIMX KaTaCTPOPUIECKHE ITOCTEACTBHSL. S IOKaKy, Kak
Y TIOYEMY 3TO MIPOUCKOIMUT. 3aT€M S PACCKAKY, KAK ITOTO MOYKHO
n36eKaTh — Ha YTO UMEHHO CTOUT OOpalaTh BHUMAHUE, YTOOBI
oboiiTH HENPUATHOCTU. A B 3aBeplIEHNE, KOIJa Bbl IIOMMeTe, KaK
BO3HUKAIOT TEMHBbIE JaHHbIE ¥ KaK OHU CO3IAIOT HaM IPOOIIEMB,
51 TIOK&XKY, KaK C UX [TOMOLIBIO [IEPEBEPHYTH C HOT Ha TOJIOBY Tpa-
IWLMOHHOE IIPECTaBIIEHNE 00 aHaIN3e JAHHBIX U, €C/IH BbI JOCTa-
TOYHO MPOHULIATENbHBI, I[7lyGKe BHUKHYTh B CBOIO 00JIACTb, YIIyU-
LIUTh MIPOLIECC TPUHATHUS PEILEHUI 1 BBIOOpA NEMCTBUH.

Moe co6CcTBEHHOE MOHMMaHKUEe TEMHBIX IaHHBIX Pa3BUBAJIOCh

IIOCTEINEHHO, Ha TPOTSIKEHUN BCe Kapbepbl. 51 Graromapro Bcex,



Mpepmncnosune

KTO TIOAKUIBIBATI MHE MPOOIEMBI, KOTOPBIE, KaK S TIOCTENEHHO
0CO3HaJI, OBUTH HE YEM MHBIM, KaK IPOOIEMaMU TEMHBIX JaHHBIX.
4 BeIpayKaro MpU3HATEIbHOCTb BCEM, KTO BMECTE CO MHOM MCKaJI CIIO-
cobbl ux petuenust. Chepsl, rie BO3HUKAIU 3TH IIPOOJIEMBI, BAPbH-
POBAJIMCH OT MEIULIMHCKUX MCC/IeOBAaHUI U (hapMalieBTUIeCKOM
IIPOMBIIUIEHHOCTH 10 FOCYIapCTBEHHOMN U COLIMAIbHOM ITOIUTUKY,
(brHAHCOBOTO CEKTOpa UM IMPOU3BOACTBA — HU OfHA cdepa ueso-
BEYECKOI eSITEIbHOCTH HE CBOOOHA OT PUCKOB, KOTOPbIE HECYT
¢ coboit TeMHBIE TaHHBIE.

OtzenbHO X049y MOOIaroAapuTh TEX, KTO TIOOE3HO COMIACHIICS
[OKEPTBOBATh CBOMM BpPEMEHEM, YTOObI IIPOUYUTATH PYKOITUChH
9TOM KHUTH, a uMeHHO Kpucrodopoca AnarHocromynoca, Hua
YenHoHa, Hatina Anamca U Tpex aHOHMMHBIX YATaTeNelH OT U3aa-
TenbCTBa. OHM MOMOITIM MHE U36€KaTh HEJIOBKOCTH IIEPE BAMH,
COKPaTUB YMCJIO AOIYILIEHHbIX OIINOOK. [Tutep Tannak, MO areHrT,
MOMOT HaWTU MIEaTbHOTO U3JATeNs Uil 9TOM paboThl, TH0OE3HO
JlaBajl MHE COBETBI M HAIIPaBJISI pa60Ty HaJ KHUTOH B 11esioM. Mot
penaxkTop M3 u3naTenbcTBa Princeton University Press Murpun
[Heprmx GbUIa MyAPBIM U LIEHHBIM THIOM B BOIIPOCax 0hOpPMIIEHHS
npoekTa. HakoHel, st 0cOGEHHO pU3HATENEH CBOEH sKeHe Tpodec-
copy Lllennu YeHHOR, 3a €€ BIyMYUBYIO KPUTUKY MOMX PYKOITHCEH.
brarogaps ee BKafy KHUra CTaja 3Ha4YUTEJIbHO JIy4llle.

Hmnepcxuii konnedxnc, Jlondon
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U INOCNTEIOCTBUMA






I'maBA 1

TemHble faHHbIe

HE3PUMASA CHUJIA, KOTOPAId ®OPMUPVET
HAIIl MUP

ITPU3PAK DAHHBIX

Kak-T0 BO BpeMs MPOTyJIKU 1 BCTPETU/I CTPAHHOTO IOKUIIOTO YesIo-
BEKa, KOTOPBIH YTO-TO BBICBHINIAJ HA MELIEXOOHYIO JOPOXKKY IPH-
MepHO uepe3 Kakble 15 M. 5l He CMOT CAepsKaTh IOOOIBITCTBA
U ITIOMHTEPECOBAJICSI, YTO 3TO OH TAaKOe Je/aeT.

— Paccpinaro c10HOBUMI MOPOLIOK, — COBEPLIEHHO CEPhE3HO
oTBeTW]I OH. — CJIOHBI HE BBIHOCST €T0 3allax, NO3TOMy JAep>KaTcs
rojasbLIe.

— IlocroiiTe, HO B HALIMX KPasiX HET CJIOHOB, — YJIBIOHYJICS 1.

— BoT uMeHHO! — BOCKJIMKHYJ OH. — 3JTO oueHb 3ddek-
THUBHOE CPEeJCTBO.

DTOT 3a6aBHbII CITyYaii CIIYKUT XOPOLLMM IIPOIOTOM JIIsI Belleit
Kyna 6osiee cepbe3HbIX, O KOTOPBIX 51 COOMPAIOCh PAcCKa3aTh.

Kaskzplit rofy KOpb yOMBaeT MOYTH 100 000 YesnoBeK. OquH
M3 500 3a00JIEBLIMX YMHUPAET OT OCIOKHEHUI, MHOTHUE CTpa-
IIAI0T OT HeOOPATHUMOIL TIOTEPH CIIyXa WM OT ITOPaskKeHUsI TOJIOB-
Horo Mosra. K cuacteio, nns CoennHeHHbIX LITaToB 3TO penkoe
3abosieBaHHe — HaIpUMep, B 1999 I. ObIJIO 3aperUCTPHPOBAHO
Bcero 99 cay4yaeB. OIHAKO BHe3alHasl BCIBILIKA KOPU B SIHBape

2019 I. TIpPMBEJIa K TOMY, 4TO B LLITAaTE BaiuuHrToH 66112 06bSIBIEHA
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Yactb I. TEMHbIE JAHHbBIE

YypesBblYAliHAs CUTyalus. HEeKOTOpbIe IUTAThI TaKKe COOOIIUIN
O pEe3KOM YBEIWYEeHHM YHCJIa ClIydyaeB 3apa’keHUsl KOpbiol.
[Tono6HOe OTMeuYanock U B Apyrux Mecrax. Ha Ykpaune B cepe-
IuHe QeBpassi 2019 I. YHCIIO 3aPa3UBLIMXCS IPEBBICHIIO 210002
B EBporie B 2017 I. 6bUIO OTMEYEHO 25863 Ciyyast, a B 2018 I. —
yke 6onee 82000°. C 1 sHBapsi 2016 T. [0 KOHEL[ Mapra 2017 T.
B PyMBIHUM 3apervucTpUpOBaHO 6Oiee 4000 CIyYaeB 3apakeHUst
M 18 jeTasbHbBIX UCXOIOB.

Kops — KoBapHOe 3a6071€BaHKe, PaCTIPOCTPAHSIOLIEeCs He3a-
METHO, IIOCKOJIbKY CUMIITOMBI ITPOSIBJIIIOTCS JIMIIb Yepe3 HeCKOJIbKO
Henesnb Mocjae MHGUIMPOBaHUS. bore3Hp mopaskaeT OpraHU3M
HAMHOTO PaHbIIIe, YeM OOHAPYKUBAIOTCS €€ TIPU3HAKH.

DTO He O3HAyaeT, YTO KOpb HeJb3s MpefoTBpaTuTh. IIpocras
BaKLMHALMS CIOCOOHA UIMMYHU3UPOBATh OPraHM3M, 3(P(EKTHUBHO
CHMWDKAsl PUCK 3apakeHUs. M, neficTBUTeIbHO, HallMOHA/IbHBIE I1PO-
rpaMMbl BaKLIMHALIUU, TTOJOOHBIE T€M, KOTOPbIE ITPOBOAUIUCH
B CoenuHennbix IllTaTax, nokas3aau cBOH ycrmex. B pesynbrarte
GOJIBLIMHCTBO POAUTENIEN B CTPAHAX, [JI€ OCYLIECTBIISIIOTCS TAKKE
MPOrpaMMbl, HUKOTIA HE BUAENU U TeM GoJiee He MCIBIThIBAIN
Ha cebe yIKACHBIX TOCTIENCTBUN 9TOTO 3a00IEBAHUS.

VMIMeHHO MO3TOMY, KOTZa pOAUTENSIM PEKOMEHAYIOT AenaTh
IeTSIM TIPUBUBKY OT KOPU — 3a60/1€BaHus, KOTOPOTO OHHU U B I/1a3a
He BUJEIH, KOTOPBIM He OOJenu HU UX APY3bsl, HU COCEnn
M KOTOpOe LIeHTp MO KOHTPOIIIO ¥ MPOHIAKTHKE 3a60IeBaHMIA
IIpy3HaI HedHaeMUuYHbIM 1711 CoenuHeHHbIX 1IITaToB, — OHU IIpU-
HMMAIOT TaKOM COBET C U3PANHOMN HOJIEH CKelcuca.

BakIMHUpPOBATH OT TOTO, YETO BPOAE 6Bl HeT? DTO TO JKe caMoe,
YTO MCIIO/Ib30BaTh CJIOHOBUH IOPOLIOK.

[TpaBaa, B OT/IMYME OT CJIOHOB, PUCK 3apaKeHUS BCe-TaKH CyIlle-
CTBYeT, IIPHUYEM TaKOM 3Ke PeasIbHBIM, Kak U paHslue. [Ipocto nHGpop-
MalUsl U JaHHbIe, KOTOPbIE HY>XHBI POAUTENISIM IJISI TIPUHSATUS
PeLIeHU, OTCYTCTBYIOT, U PUCKU CTAaHOBATCS HEOUYEBUIHBIMU.
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[naBa 1. TeMHble faHHble

[ MHOTOYMC/IEHHBIX BUAOB OTCYTCTBYIOLIMX JaHHBIX
S UCTIO/Ib3YI0 0OOOLIAIOIINN TEPMUH «MeMHble daHHble». TeMHbIe
JAHHBbIE CKPBITBI OT HAaC, ¥ 3TOT (DaKT O3HAYAET, YTO MBI PHUCKyeM
HEJIOOLIEHUTb ONACHOCTB, CIeaTh HEIPaBU/IbHBIN BBIBOI U IIPU-
HSTh HEBEpHOe pelleHMe. Hadye roBopsl, Halle HeBe[eHHUe CTaHO-
BUTCS IPUYMHOM OLIHOOK.

[TonsTHE «TeMHBIe TaHHBIe» BO3HUKI/IO U3 aHAJIOTHUU C OPYTHM,
(bU3UIeCKUM, TEPMUHOM — TeMHOH Matepueil. Okosno 27% Bcenen-
HOM COCTOUT U3 3TOTrO TAMHCTBEHHOTO BEILIeCTBA, KOTOPOE He B3aUMO-
IENUCTBYET CO CBETOM MJIH KAKUM-TTUOO PYTUM 3/IEKTPOMArHUTHBIM
U37y4eHUEM U TIOTOMY OCTaeTCsl HEBUAMMBIM. [T0CKOIbKY TeMHast
MaTepus He BUZHA, KOIZa-TO aCTPOHOMBI He TI0Z03peBaJli O ee Cy-
1iecTBoBanuy. Ho 3aTeM HaG/mOneHYsE 32 BPAll[eHHEM Ia/IaKTHK 10~
KasaJv, 4TO 3Be3/1bl O0JIee yIaJeHHbIE OT LIEHTPA ABMKYTCS HUYYTh
He MeJJIeHHee 3Be3]l, PACIIONIO’KEHHBIX OJIMIKe K LIEHTPY FaJIaKTHKH,
YTO IIPOTUBOPEYUT HallleMy TOHMMAaHMIO IpaBUTAIIMU. DTa aHOMa-
JIS1 BPAILIEHUS TA/IAKTHK Ha CETOHSIIHUIA IEHb OOBSICHSETCS TIpe/i-
OJIOYKEHUEM, UTO TAJIAKTUKHU UMEIOT 6ojlee 3HAYUTEIBHYIO MacCy,
4YeM Ta, O KOTOPOM MbI MOXKEM CYAUTBH IO 3Be€3[aM U JPyTUM BUIU-
MBIM B TeJIECKOIIbI 00beKTaM. [TOCKOJIbKY 3Ta IOIO/IHUTEIbHAS Macca
He BH[IHA, €€ Ha3BaJIM TEeMHOM Marepueid. 1 ona MoxeT OBITH BECbMa
3HAUUTE/IBHOM: COIVIACHO OLIEHKaM, Hallla rajlakThka Mieunsnii [TyTs
COLEPYKUT B 10 pa3 GOJIbIIIE TEMHON MATEPHHU, Y€M OOBIYHOM.

TeMHble TaHHbBIE BeIyT CeOst aHAIOTUYHO TEMHON MaTEPUU: Mbl
He BUIVM UX, OHU He OOHAPYIKUBAIOTCSI, HO BCE K€ CIIOCOOHBI OKa-
3BIBaTh CYIIECTBEHHOE BJIMSHIE Ha HAIlM BBIBOBI, PELleHUs U Ie-
ctBUA. M, KaK g NMOKaKy Ha JaJbHEUIINX NPHUMePax, €C/Id He OCOo-
3HaTh CaMy BEPOSITHOCTb CYIIIECTBOBAHUS YETrO-TO HEU3BECTHOTO,
TO TIOC/IEACTBUS TAKOM CJIEMOTHI MOTYT OBITh KATACTPOPUIECKUMU
U faxe araabHBIMU.

Llenb 3TOI KHUTU — MCCIEN0BaTh, KaK U MTOYeMy BO3HUKAIOT
TeMHBbIe NaHHble. MBI PacCCMOTPHUM pa3/IMYHbIe BUIbI TEMHBIX
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Yactb I. TEMHbIE JAHHbBIE

JaHHBIX, IPOC/IEAUM, YTO IPUBOAUT K UX MOSIBJIEHHUIO, U BBISICHUM,
KaK He JOIyCTUTb 3TOro. Mbl pazbepeMcst C TeM, KaKye Mephbl
HMeeT CMBICT IPeANPUHUMATD, KOTja CTAHOBUTCS SICHO, UTO TEMHBIE
JaHHBIE BCE ’Ke UMEIOTCS. A elle Mbl IOCMOTPUM, KaK 3TUMU JaH-
HBIMH, HECMOTPSI Ha UX OTCYTCTBHE, MO>KHO BOCIIO/Tb30BaThCsI. XOTS
9TO Ka’KeTCS CTPaHHBIM, AaXke MapafoKCaJbHBbIM, HO Mbl MOXXEM
06epHyTh Hallle He3HaHHUe cebe BO 671aro, yyach NpuHUMATh Gosee
IpaBUJIbHBIE PELIEHUsT U MHOBbIIast 3PheKTUBHOCTh CBOUX Ieii-
crBui. Ha mpakTuKe pasymMHOE HCIIOJIb30BaHUE HEU3BECTHOCTU
o3HauaeTr 6oJiee KPEeIKoe 3[0pOBbe, JOIOIHUTEIbHbIE IE€HBIH
Y MEHbIIIe PUCKU. 1 BOBCe HE MMeEIO B BUAY COKPBITHE MHQOP-
MallM¥ OT OPYTUX (XOTs, KaK Mbl YBUIMM, HAMEPEHHO CKPBITHIE CBe-
IeHHsI — 9TO BeChbMa paclpOCTPaHEHHBIN BUJ TEMHBIX JaHHBIX).
Peub uzeT 0 ropasno 60siee TOHKMX METOaX, KOTOPbIe MOTYT CTaTh
BBITOIHBIMU JJIS BCEX.

TeMHBIE HaHHBIE IPUHUMAIOT Pa3IMYHble (POPMBI, BOSHHUKAIOT
TI0 Pa3HbIM IIPUYMHAM, 1 3Ta KHUTa CPeAU IIPOYEro COAEPIKUT Kac-
CHU(HUKALIMIO MUNo8 TEMHbIX JaHHbIX, 0003HaYaeMbIX Kak DD-mun x.
Bcero st Hacumran 15 Takux DD-munos, HO He 6epyCch YTBEPK AT,
9TO 9Ta KJIACCUUKALNS SBIISETCS UCUEPIIbIBAIOLIeH. YIUThIBas
6o7bI1I0e pa3HOOOPA3HEe IPHYKH, [T0 KOTOPHIM BO3HUKAIOT TEMHBIE
IaHHBIE, He CKJIIOUEHO, UTO II0JIHAS KITaCCU(HKALINS IIPOCTO HEBO3-
MokHa. Boree Toro, MHOrHe 06pasLbl TEMHBIX JAHHBIX COEIUHSIIOT
B cebe HecKolbKO DD-munog — OHU MOTYT H€HCTBOBATh HE3aBH-
CHMO JIPYT OT [PyTa,  MOTYT IPOSIBJISITH HEKOE ITOR0OVEe CHHEPIHH,
ycuvBasi HeraTuBHbIi 3ddekt. Ho, HecMOTpst Ha 310, 06IaaHue
nHpopmanuert o DD-munax v n3y4eHre TeMHBIX JaHHBIX Ha KOH-
KPETHBIX IPUMEepPaX IIOMOTaeT BOBPEMSI BBISIBUTH IPOOJIEMY U 3alLIH-
THUTBCS OT BO3MOXKHBIX yrpo3. Criicok DD-munos, yrnopsiioueHHbIX
II0 CXOZCTBY, Bbl HalleTe B KOHLIE 3TOM IVIaBhl, a B IVIaBe 10 f OIHULLY
ux 6oree monpobHO. B KHMre ecTh yKas3aHUsI HA TO, i€ MOXKHO

BCTPETUTDL ITPUMEPHBI TOT'O UJIM MHOI'O mund, OAHaKO I HAMEPEHHO
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[naBa 1. TeMHble faHHble

He MBITAJICS TIEPEUNCIUTb BCe BO3MOKHBIE MeCTa CyllleCTBOBaHUS
TEMHBIX JAHHBIX — B 9TOM KHHUI€ TaKOM MOAXO/ ObUT ObI U3/THILIHHM.

HaBaiiTe nepeiieM K OOHOMY U3 TaKMX NPUMepPOB. B menu-
LIMHE [TOHATHUE «TpaBMa» O3HAYaeT IIOBPEXXIEHNE C BO3MOXXHBIMU
JIOTOBPEMEHHBIMU MOCIEACTBUSIMU. TpaBMBI SIBJISIIOTCSI ONHOM
13 HanboJIee CEpPbE3HBIX IPUYMH COKPAILIEHHUS IPOLOIIKUTETBHOCTH
SKM3HU U UHBAJIMJHOCTH, a TAK)KE CaMOM pacrpOCTPaHEHHOM MpH-
YUHOM rubenu et B Boapacte 10 40 set. Kommnbiotepras 6asa
mauaubeix TARN sBisieTcst camoii OOJBIION MEeIUIIMHCKON 0a30ii
JaHHBIX O TpaBMax B EBporie. B Hee cTeKaroTCs AaHHbBIE O IOJY-
YeHHBIX TPaBMax U3 60Jiee yeM 200 GOJIBHULL, B YUCIIE KOTOPBIX 93%
BCex 60bHUL AHITIMHM U Ya71bca, a TakKe 601bHULIbL B ViprnaHauu,
Hupnepnannmax u [Isetinapun. be3ycioBHO, 3TO O4eHb GOJIBIION
00beM IAaHHBIX AJISI IIPOTHO3UPOBAHUS M U3ydeHUs 9(PPeKTUB-
HOCTH MEIUILIMHCKOTO BMeIllaTeIbCTBA IIPU TPaBMax.

Hoxrtop EBrenuii Mupkec u ero Konseru us Jlectepckoro yHu-
BepcuTeTa B BennkoOprUTaHUM IPOBEN UCC/IEJOBAHUE 3TOM 6a3bl
JaHHBIX U BBISICHWIN: U3 165 559 3apETUCTPUPOBAHHBIX TPAaBM UCXOZ,
19289 CITy4aeB OKa3asIcs HeM3BeCTHhIM?. «/Icxom» B JAHHOM Ciydae
oIpenesnseTcs TeM, BbDKMBAET [TaLIMEHT W/IM HET B TEUEHHUeE 30 NHEH
rocsie TpaBMbl. FHaue roBopsi, 30-AHEeBHAsI BBKHMBAEMOCTb HEU3-
BecTHa 17151 6osiee yeM 11% MalMeHTOB. DTOT IIPUMEP WIUTIOCTPUPYET
pacrpocTpaHeHHyI0 GOPMY TEMHBIX JaHHBIX — DD-mun 1: danHble,
0 KOMOpbLX Mbl 3HAeM, 4mo oHu omcymcemsytom. FMlHade roBopsi, HaM
HU3BECTHO, YTO TPaBMBbI Y 3THX ITalIUEHTOB Y€M-TO 3aKOHUYMIIUCh, —
MBI IIPOCTO HE 3HaeM, 4YeM UMEHHO.

MO’KHO, KOHEUHO, CKa3aTh: «HeT rpobiem, maBaiiTe poCTo Mpo-
aHaJIM3UPYEM 146270 MALMEHTOB, IJIS1 KOTOPBIX UCXOH U3BECTEH,
1 6yzieM [ie71aTh BBIBOZIBI M IIPOTHO3BI HA OCHOBE 9TOM MH(OPMALMH.
B KOHLIe KOHLIOB, 146270 TOXXe HeMaslo — B chepe MeIULIMHBI 3TO
y>Ke Gonblure naHHble. [I09TOMY MBI MOXKEM CMEJIO YTBEPSKAATb,

YTO ITIOHMMaHKE, OCHOBAHHOE€ Ha 3TUX JaHHBIX, 6YILGT BEPHBIM.
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Yactb I. TEMHbIE JAHHbBIE

Ho tak 11 9170 Ha camoMm fejte? Bo3aMO3KHO, 19 289 HeJOCTAIOIINX
CJlydaeB CHUJIbHO OTJIMYAIOTCS OT APYIUX. B KOHIle KOHLIOB, UX He-
OOBIYHOCTH YK€ B CAMOM HEM3BECTHOCTU HUCXOZA, TAK ITOYEMY Ke
OHH He MOTYT OT/IMYaThCA U 4eM-TO ApyruM? Kak cienctsue, aHa-
JIN3 146 270 TIALIUEHTOB C U3BECTHBIMU HUCXOAAMH MOYKET OBITh OLLIH-
GOYHBIM I10 OTHOLIEHHUIO K OOI1eH COBOKYITHOCTH MALIUEHTOB C TPAB-
Mamu. Takum 06pa3oMm, AEeNUCTBUSL, TPEATPUHUMAEMbIE HA OCHOBE
MofOOHOro aHaIM3a, MOTYT ObITh B KOPHE HEBEPHBIMH U IIPUBECTH
K OIIMOOYHBIM [TPOTHO3aM, JIOXKHBIM MIPEAMTUCAHUAM U HECOOTBET-
CTBYIOLIIMM PEKMMaM JIEUEHHs C HEOIarONMPUATHBIMU U faske a-
TaJIbHBIMU TTOC/IEACTBUSIMU /15 TTalIUEHTOB.

IaBaiiTe BO3bMEM HApPOYUTO HEIMPABLOMNOLOOHYIO, KPANHIOK
CUTYalMIO: IIPEAIION0XKUM, YTO BCE 146270 YeJIOBEK C U3BECT-
HBIMHM MCXOLaMH BBIKH/IM U BBI3LOPOBENHU Oe3 jeueHus, a 19289
C HEM3BECTHBIMU MCXOJAMU YMEpJHU B TeUeHHe ABYX OHEH Iocie
obpauienus B 60bHuULLy. EC/ti 6bI MBI UTHOPUPOBAJIU MTOC/IEJHUX,
TO HeN36EKHO TPULLUTH GBI K BBIBOLY, YTO GECIIOKOMTHCS HE O YeM —
BeZlb BCE MALMEHTHI C TPABMaMH BBI3JOPABIUBAIOT CaMH COOOIA.
Vcxons U3 3TOro, Mbl Obl TIPOCTO HE CTAaIM UX JIEYUTh, OSKUAAS
€CTECTBEHHOTO BBI3ZOPOBIIEHMS. M BCKOpe 6bUIH Obl LIOKUPOBAHBI
U 03a/1a4eHbl TeM GakToM, 9To 6ostee 11% MaLUeHTOB YMEPIIH.

[Ipexxpe 4yeM INPOAOKUTb, 4 NOJDKEH BaC YCIOKOUTb —
B PEabHOCTH BCe OOCTOMUT HE TaK YK IUIOXO. Bo-TepBbIX, MpH-
BEZIEHHBIN BBILIE CLIEHAPUN OEUCTBUTEIbHO HAUXYOIIUN U3 BO3-
MO>KHBIX, @ BO-BTOPBIX, JOKTOP MUpKeC U ero KOJUIerH SIBJSIOTCS
9KCIIepTaMU IO aHaJIM3y HeAOCTAIONX JaHHbIX. OHU IPEeKpacHo
OCO3HAIOT ONACHOCTh U Pa3pabaThlBalOT CTATUCTUYECKUE METO/IbI
peleHyst POBIEMBI, O KOTOPBIX MbI TIOTOBOPUM ITO33Ke. £ puBest
TaKOH y’KaCAIOLIMI IIPUMEP JIULIb IJIsl TOTO, YTOOBI [TOKA3aTh: Beuju
Mozym Obimb He maKuMu, Kakumu kaxcymcs. B camom nene, ecu 6ut
MHe HY)KHO 6bUI0 COPMYITMPOBATH OCHOBHYIO UIEIO 9TON KHUIH,
oHa Obl, TOXKa/yii, 3ByYana IPUMEPHO TaK: XOTSI UMETh MHOTO
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[naBa 1. TeMHble faHHble

JIAHHBIX TT0JIe3HO, OOJbIIMe NaHHbIe, TO eCTb 0ObeM, — 3TO elle
Janexo He Bce. U To, uero Bbl He 3HaeTe, Te JaHHbIE, KOTOPBIX Y Bac
HeT, MOTYT ObITh BasKHee /17151 TOHUMAHHUsI IPOUCXOLSIIIIETO, UEM Te,
KOTOPBIMH BBl pacrionaraeTe. Bo BCIKOM ciy4yae, Kak Mbl YBUAUM
nasplile, Ipo6IeMbl TEMHBIX JaHHBIX — 3TO HE TOJIBKO MPOGIEMBI
GOJIBIINX JAHHBIX: OHU XapaKTEPHbI U IJIsl MaJIbIX HAOOPOB TaHHBIX.
OHU Be3zecyIln.

ITpumep c 6a30it nanHbix TARN, KOHEYHO, IIpeyBe/INY€EH, HO OH
CITY>KUT TIpenayIpexxaeHueM. Bo3aMoskHO, pe3ybTaThl 19 289 Malu-
€HTOB He ObIIM 3aPerrCTPUPOBaHbl UMEHHO NOMOMY, UTO BCE OHU
yMEep/Y B T€YEHHE 30 AHeH. Beab ecnm ucxon 3aHOCUIICA B 6a3y
Ha OCHOBaHHUM OIPOCa MALIEHTOB Yepes 30 JHEH Mocyie 0OpalleHus],
4TOOBI OLIEHUTh UX COCTOSIHHE, TO HUKTO M3 YMEPIIUX IIPOCTO
He OTBETUJI Ha BOIIPOCHI. EC/ii Obl MBI HE IOIYCKaIl BO3MOKHOCTb
3TOTO, TO HUKOTZA Obl He (PUKCUPOBAIA CMEPTh TAKUX MALIUEHTOB.

Ha nepBsIii B3I7I194 3TO KaXKETCS HEJIENBbIM, HO B PeaJIbHOCTU
TaKMe CUTyalluHd BO3HUKAIOT JOBOJIBHO YacTo. JJOomycTUM, MOZeNb
IIPOTHO3MPOBaHUSsI 3PHEKTUBHOCTH TOTO MJTM MHOTO JIEY€HHUS OCHO-
BBIBAETCS HA pe3y/bTaTax MpeablayIlIHX MTallUeHTOB, KOTOPbIE ITOJy-
yanu Takoe nedeHue. Ho uto, ecu Bpems j1edeHUs Npeablaylnx
MALMEeHTOB OBUIO HENOCTATOUHBIM ISl JOCTUKEHHsI pe3yibTaTa’?
Torzna 1151 HEKOTOPBIX M3 HUX KOHEUHBII UCXOJ OKaKeTCsl HeHU3Be-
CTeH, a MOJie/Ib, IOCTPOEHHAs! TOJIbKO Ha U3BECTHBIX pe3y/bTaTax,
OyneT BBOOUTH B 3a0/Ty>KIEHHE.

[Toxoskast cuTyalysi BOSHHUKAET U C OITPOCaMU, KOTa omcymemasue
0omeemoé CTAaHOBUTCS UCTOYHUKOM 3aTpynHeHui. Mccnenosarenu
0OBIYHO UMEIOT HeKHUH UeaIbHbIHM CIIUCOK TIoneH, OT KOTOPBIX OHU
XOTeJH ObI MOYYUTh OTBETHI, HO, KaK MIPABUJIO, OTBEYAIOT HE BCE.
Ec/u Bce Te, KTO OTBEYaeT, KAKUM-TO 06Pa30oM OT/IMYAIOTCS OT TeX,
KTO 9TOTO He [eJIaeT, TO y UCC/leioBaTesiel IOsBIIeTCS OCHOBaHUE
YCOMHUTBCS B JOCTOBEPHOCTH CTATUCTUUECKON CBOIKHU 151 IAaHHOM
TPYIIIIBI HACETIEHUs. B KOHIIE KOHLIOB, €C/TH ObI HEKHIA 5Ky PHATT 3aTESIT
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Yactb I. TEMHbIE JAHHbBIE

OTIPOC CBOMIX MOIIMUCYUKOB, 337aB UM €INHCTBEHHBIH BOIIPOC:
«OTBevaeTe 1 BBl Ha SKYpHAJIBHBIE OIIPOCHI?», TOT (PaKT, 4To 100%
OTBETHBILMX CKAKYT «Z1a», €llle He TOBOPUII ObI O TOM, YTO BCE IO~
MMUCYMKU OTBEYAIOT Ha MOLXOOHBIE OIPOCHI.

[Tpenpioymye MpuMepsl UUTIOCTPUPYIOT MEPBBIN THUIT TEMHBIX
JaHHbIX. Mbl 3HaeM, 4TO JaHHble n1g nauueHToB TARN cyiue-
CTBYIOT, Jake eC/IM He BCe 3HAYeHMs y4uTeHbl. MBI 3HaeM, 4To
y JIIOZe B CIIMCKE Onpoca ObUIM OTBETHI, Ja’Ke €C/IM OHU HX
He naBanu. B oblieM, Mbl 3HaeM, YTO CyLIECTBYIOT HEKOTOpPbIE
3HaYeHUd JAaHHbBIX, HO He 3HaeM, KaKue MMEHHO.

Crenyromue IpUMephl MTO3HAKOMST HAac C OPYTHM THUIIOM
TEMHBIX IaHHBIX — DD-mun 2: dauibvle, 0 KOMOPbIX Mbl He 3HAeM,
umo oHU OMCymcmayom.

MHoOrue ropona CTaJIKUBAIOTCS C MPOOIEMOi BBIOOUH
B JOPOSKHOM IOKPBHITUU. Boma momanaer B MenKue TPELIVHEL,
3aMep3aeT 3UMOM, pacIuupsist MX, a Koeca aBTOMOOMIIEH 1oBep-
IIAIOT Pa3pyLIMNTEIbHYIO paboTy. B pesybrarte y MalvH MOPTSITCS
KOJIeCa U MoABecKa. BOCTOH peru 60poThCst € 3TOM MpobrieMoit
C ITOMOIIIBIO COBPEMEHHBIX TeXHOIOTMiH. OH BBIITYCTHII ITPUJIOYKEHHEe
IUTsE CMapTgoHa, KOTOpOe HCIOIb30BaI0 BHYTPEHHUI akcenepo-
METp YCTPOMCTBA, YTOOBI ONPENENATh TPSICKY aBTOMOOWIIS, IIPO-
exXaBILIEro 10 BRIOOMHE, a 3aTeM ¢ IToMolbio GPS aBToMaTuyecku
repenaBaTh ee KOOPIUHATEI TOPOICKUM BIIACTSIM.

@anTactuka! Ternepb M4, 0OCTY>KUBAIOIINE 1IOCCE, OYayT
TOYHO 3HATh, Kya €XaTh, YTOOBI 3a/1aTaTh BHIOOMHBL. OIHAKO 3TO
9JIETAHTHOE M [EIIEBOE PELIeHUE PeaTbHOM MPOGIEMBI, OCHO-
BaHHOE Ha COBPEMEHHBIX TeXHOJIOTHSIX aHa/IN3a JAHHBIX, HE YIH-
TBIBAET TOTO, YTO BJIALEJIbIIBI ABTOMOOMIIEN U JOPOTUX MOJee
CMapT(OHOB C aKcelIepOMeTPaMHU KOHLIEHTPUPYIOTCs B Goiee
GoraTbix paifoHax. DTO MOBBILIAET BEPOSITHOCTh TOTO, YTO BHIOOMHBI
Ha JOporax B paiioHax nobenHee He GynyT OOHAPYIKEHBI, & 3HAYMT,
aBapHifHast OMTACHOCTh TAKUX IOPOT OyaeT BCe Bo3pacTaTh. Bmecto
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[naBa 1. TeMHble faHHble

TOTO YTOOBI PELIUTB POOIEMY B LIEJIOM, TAKOM MOIXOL yCyTrybisieT
COLMa/IbHOE HepaBeHCTBO. CUTyalysl B 3TOM ITPUMepe OTINYaeTCs
OT CHUTYalLlWH C 6a30it naaHbIx TARN, Korma Mbl TOYHO 3HAIU, YTO
OTCYTCTBYIOT HEKOTOPbIE JaHHbIE. 3[4E€Ch MbI 3TOTO HE 3HAEM.

Bor emre ogHa MIIOCTpaLivsl TEMHBIX JAaHHBIX TaKOTO poAa.
B KOHIle OKTSIOpst 2012 I. CHJIBHEMIINI yparaH, IOJIyYUBIINMN
HasBaHue «CaHamn»’, o6pym1/1ncs1 Ha BOCTOYHOE no6epe>1<be Coenu-
HeHHbIX [IITaToB. Ha TOT MOMEHT 3TO GBI BTOPOH 10 Pa3pyLIUTE -
HoCTHU yparaH B uctopuu CIIIA u KpynHeHIMii B ICTOPUH aT/IaH-
THYECKUH yparaH, MPUYUHUBLIMIA yiiepd B $75 MIPI M YHECLLIMIA
JKU3HU 60JIee 200 YeIoBeK B BOCbMU CTpaHax. «CoHIM» 3aTPOHYIT
24 wrata (ot dropunel Ha rore 0o BuckoncuHa u mrara MaH
Ha ceBepe CTPaHbl) U CIIPOBOLIMPOBAJ 3aKpbITHE (PUHAHCOBBIX
PBIHKOB M3-3a OTKJ/IIOYEHMs 3JIeKTposHepruu. Hano npusHats,
YTO ITO3TOMY OH CTaJI €111€ U KOCBEHHOU NPUYMHOU BCIIJIECKA POJK-
IIaeMOCTH CITYCTsI AEBSITh MECSILIEB ITOCTIE OIMCHIBAEMBIX COOBITHIA.

VYparan «CaHOM» Tak>Ke CTal HACTOSILIUM TPUYM(MOM COBpe-
meHHbix CMU. YparaH cOnpoBOKAAJCS IIKBAJIOM COOOIIEHUIH
B TBUTTEP, KOTOPBII [IO3BOJISIET OOCY K IATh TPOMCXOLSILIEE CPA3y JKe
U C TeM, KTO HeIlOCPEeICTBEHHO y4acTByeT B COObITHH. BooOue,
coLManbHble TIaTGOPMBI — 3TO CIOCOO OBITH B Kypce COOBITUI
B PeasbHOM BpeMeHH, ¥ «COHIM» CTa/I UMEHHO TAKUM COOBITHEM.
B nepuron ¢ 27 OKTSIOPst 1O 1 HOSIOPSL 2012 T. 6BUIO OIy6GIMKOBAHO
6osee 20 MJTH TBUTOB 00 yparane. OUeBHIHO, YTO 3TO UAEATbHbINA
MaTepuas, Ha OCHOBE KOTOPOTO MOXXHO IOJTYYUTb HEMPEPLIBHYIO
KapTHHY CTUXUIHOTO OeICTBUS 110 Mepe ero pa3BUTHUsL — BBl
BUJIUTE, KaKHe PAaHOHbI IIOCTPanany Goblle BCEro U Kyaa Harpa-
BUTb 3KCTPEHHYIO IIOMOILb.

OpnHako CIycTsl KaKoe-TO BpeMs aHajau3 IIoKasas, YTO Hau-
GostbliIee KOJTUYECTBO TBUTOB O «CoHIM» MPUILIO ¢ MaHXaTTeHA
Y JMIIb HEMHOIME MOCTYIa/Id M3 TaKMX PalOHOB, Kak Pokyai
u Konu-Ainenn. OsHavano iu 3to, uto Pokyait u Konu-Aiinenn
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Yactb I. TEMHbIE JAHHbBIE

MOCTPagay He Tak cepbe3Ho? MeTpo u yiumisl ManxarreHa Obiim
3aTOIUIEHBI, 3TO IIpaBla, HO eBa M ero MOXKHO Ha3BaTb CaMbIM
IIOCTpaZaBIIMM PaliOHOM Ja’Ke B IIpefienax Hb}o—IZopKa. [IprunHa
TOTO, YTO M3 KaKHUX-TO PaifOHOB OBUIO MOCTaHO MEHbIIle TBUTOB,
3aKJ/II0YaJIach HE B TOM, YTO yparaH IOLIAOW/ MX, a B TOM, UTO
Ha MX TePPUTOPUHU OKa3aJoCh MEHBblIe I10JIb30BaTesIeld TBUTTEpa
U MeHbIIIee YHUCIIO CMapPT(OHOB, YTOOBI OTIIPABUTH TBUT.

IaBaiiTe cHOBa IpencTaBUM cebe KpaiHMIT BapHaHT 3TOM
curyaunu. Ecnu 6b1 yparan «CoHAM» TOTHOCTBIO YHUYTONKHUII
KaKOM-HUOYIb Hace/IeHHBIH ITYHKT, TO OTTyZa BOOOLIIEe ObI He IIOCTY-
14710 HUKAKHX TBUTOB M CO3a/I0Ch OBl BIIEUAT/IEHHE, YTO TAM BCE
IIpOCTO 3aMeuaTenbHo. Ho Ha camoM fiesie MBI ONATh UMeeM Jesio
C TEMHBIMU JaHHBIMMU.

[TprMepsl BTOPOTO THIIAa TEMHBIX JAHHBIX, KOIZIa MBI HE 3HaeM,
YTO Yero-To He AOCTaeT, BCTPEYaloTCsl He MeHee 4acTo, YeM IIpU-
Mepsbl repBoro tuna. OHU BapbHUPYIOTCS OT HEOOHAPY KEHHBIX
MOLIIEHHUYECTB 10 He3a(UKCUPOBAHHBIX YOUNCTB, BBINAAAIOIINX
13 pe3ysIbTaTOB OIIPOCa XKEePTB IPeCTyIIJIEeHUH.

Kaxk-T1o Ha MuHPOPMALUOHHOM 6prbHHTEe OBIBILINIT MUHUCTP 060-
ponsl CIITA onanbn Pamcden oxapakrepr3oBas TEMHbIE JaHHbIE
BTOPOTO TUIIA, a TaK YIAa4yHO, YTO €Tr0 BbICKa3bIBaHHE CTAJIO 3HaMe-
HUTBIM: «ECTb U3BeCTHBIE HEM3BECTHBIE; TO €CTh MBI 3Ha€M, UTO eCTb
KaKHe-TO Bellld, KOTOPBIX MbI He 3HaeM. Ho ecTb Takoke HeM3BeCTHbIE
HEeHU3BeCTHbIe — Te, O KOTOPBIX MBI HE 3HaeM, UTO MBI MX He 3HaeM»®.
DTOT 3aMBIC/IOBATHIN MTACCAXK CTAJI OOBEKTOM HACMELIEK /ISl PA3HO-
obpasubix CMU, HO mx KpuTHKa Obla HecrpaBeaamBoit. To, 4To
ckaszazn Pamcdernn, 6bU10 CyIieit paBRoi 1 NMeNo IyOOKUI CMBICII.

DT nepBbIe IBa TUIA TEMHBIX JaHHBIX TOJIBKO Havaro. [lasee Mbl
IIO3HAaKOMHMCSI CO MHOXKECTBOM APYTUX, KOTOPbIE BKyIIe U COCTaB-
JISTIOT OCHOBY 3TOM KHUTU. Kak BBl yBUAMTE, TEMHBIE JaHHbIE Pa3HO-
06pasHBI 1 [0 TEX MOP, TIOKA MbI HE OCO3HAEM, UTO HAIIW JAHHbIE

MOTYT OBITh HEIIOJHBIMY; HaOIIIONeHNe Yero-I1ubo He O3Hayvaer
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[naBa 1. TeMHble faHHble

HaOJII0IEHNsT BCETO; MTPOLEyPa U3MEPEHHUSI MOKET ObITh HETOYHOI;
a TO, YTO MBI U3MepsieM, Ha CAMOM JieJIe MOXKeT OKa3aThCsl He TEM,
YTO MBI XOTUM U3MEPUTb, Mbl PUCKYeM IOIy4aTb Pe3yabTaThl,
JlaJleKre OT UCTHHBI, YTO 3a4aCTyIO0 M IIPOUCXOAUT. ToT akT, uto
HUKTO He CJIBIINT, KaK B JIecy NafaeT AepeBO, He O3HAUaeT, UTo
OHO TIaZaeT HGEeCIIyMHO.

TAK BbI IVMAETE, Y BAC ECTb BCE JAHHBIE?

[ToxymnaTenp MOOXOOUT K Kacce CyllepMapKeTa, BbIK/IaIbIBaeT
Ha JIEHTy BBIOpAHHbBIE TOBApHI, JIa3ep CKAHUPYET MX LITPUXKOLPDI,
M KaXKIbIIi pa3 KacCOBBIM amapar HM3JaeT 3ByKOBOM CHTHa,
coof1as], 4TO CyMMHpYeT LieHBL. B pesyibrate 9TOM IpOLienypbl
MIOKYyTIaTe/Ib MOJy4YaeT YeK M pacruiauuBaeTcsd. OIHAKO UCTOpHUS
€ro TIOKYIIKA Ha 3TOM He 3aKaH4MBaeTcsl. [laHHBIE O KyIJIEHHBIX
TOBapax U MX CTOMMOCTH OTIIPABIISIIOTCSI B 6a3y HaHHBIX. [To3ke
CTaTUCTUKU U aHATUTHUKY OyI4yT M3yd4aTh MX, CO3ZaBasi KAPTHHY
IIOBeleHHs MOKyTaTesei Ha OCHOBE TOTO, YTO OHH KYITH/IH, KaKue
13 TOBApOB OBUIM KYIUIEHBI BMECTE M, KOHEYHO, KaKye KIIHEeHTHI
IOKYTIa/Iu 3TH ToBapbl. Kazanock 6bl, 311€Ch POCTO HEJTb3sT HUYETO
IpOIyCTHUTh. [IJaHHBIE O TPAaH3AKLMAX COOMPAIOTCS BO BCEX CIIyYasIX,
KPOMe OTKJIIOUEHHsI JIEKTPO3HEPIUH, cOOsT KaCCOBOrO armapara
WY MOILIEHHUYeCTBa.

Bpoze 651 cobuparotcst Bce faHHbIe. FIHave roBopsi, B 6a3y mora-
JAIOT JaHHBIE He IO HeKOMOpbiM TPAH3aKLUSIM HUIH HEKOMOpbim
KyIIJIEHHBIM TOBapaM, a o 6ceM TPaH3aKLUAM, COBEPIIEHHBIM 6ceMU
IIOKYTIaTe/ISIMH, U TI0 6CeM TOBAPaM B KOHKPETHOM CyIlepMapKeTe.
Takue maHHBIE ellle Ha3bIBAIOT HCYePIIbIBAIOIIMMHU.

OnHaxo Tax /1 910? Beib cOOpaHHbIe aHHbIE OIHCHIBAIOT TO, UTO
IIPOM30IIUIO Ha Npowl10ll HeJiesle UK B npoutiom Mecste. KoneuHo,
[1071b3a OT HUX HECOMHEHHA, HO €C/IM MBI yIIpaBJsieM CylepMap-
KETOM, TO, BEPOSITHO, HaM OyZIeT MHTEPECHO, YTO IPOU30MZIET 3aBTpa,
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Yactb I. TEMHbIE JAHHbBIE

Ha C/IeqyIoLeil Heslesle WK Yepe3 Mecsiil. Mbl Obl XOTeN 3HATb,
KTO, 4TO, KOTZA ¥ CKOJIbKO KyIuT B Oyayiiem. Kakue ToBapbl MoryTt
3aKOHUYMTHCS Ha IIOJIKaX, eC/IM He 3aKa3aTh MX BIPOK? Kak moryT
M3MEHUTHCS TIPEANIOUTEHUS JIFOEl B OTHOILIEHUH OGpeHnoB? [py-
TMMU CTIOBAMMU, HAM HY>KHBI JaHHBIE, KOTOPbIE HE COGUPAIOTCSL. DTO
CBSI3aHO C CAaMO¥ ITPUPOZIOH BpeMeHH, U 31eCh (PUTYPUPYIOT TEMHbIE
naHHble DD-mun 7: danHble, MEHSIOUUECS CO BpeMEHEM.

[ToMHUMO 3TOTO, MHTEPECHO Y3HATh, KAK 6eau Obl ce0s JTIOOH,
ecu 6bI Mbl, CKaskeM, 6071ee TUIOTHO 3aCTaBUIIM TOBAPAMM TIOJIKH,
WIM pasMECTUIM MX KaK-TO MHAYe, WX U3MEHMIIN 4achl paboThI
cynepmapketa. Takvie qaHHbIEe HA3BIBAIOTCS KOHMPPAKMYAnbHBIMU,
ITOCKOJIbKY OHHU ITPOTHBOpEYaT peasbHbIM (PaKTaM — OHHU O TOM,
YTO C/IYYHIIOCH GBI, €C/TU Obl TIPOU3OLIIO HEYTO, Yero Ha CaMOM
Iere He rpoucxonuno. KoHtpdaxryanpHble JaHHbIE KIacCU(UIII-
pytoTcst Kak DD-mun 6: daibvle, Komopble Mozau Gbi Cyuyecmeosams.

V3nuiHe roBOpUTh, YTO KOHTP(aKTya bHble NaHHbIE HHTEpe-
CYIOT He TOJIBKO MeHeI’KepOB CyliepMapKeToB. Bce Mbl mprHUMaeM
TE WIY UHBIE JIEKAPCTBA U IIPY 3TOM, pa3yMeeTcsl, JOBepsieM Bpayvy,
KOTOPBIH UX TPOITUCAI, TIPEAIIONATas], YTO JIEKAPCTBA MPOLLIA TECTU-
poBanue u 6buH TipU3HaHbl 3P PeKTUBHBIMU. HO Kak Obl BbI cebst
YyBCTBOBAJIM, €C/IM OBl BAPYT OOHAPYIKUIIH, YTO BALH JIEKAPCTBA
He 6bUTH TIpoBepeHbI? Y He 60 COOPAHO HAHHBIX O TOM, TIOMO-
raloT M OHU BooOIIIe? Brpyr oHu AenaroT TONBKO Xyke? A eciu
OHU J1a)Ke U ObUIM IPOTECTUPOBAHBI U PEKOMEHIOBAHBI, TO YCKO-
PSIFOT IV 9TU JIEKAPCTBA HA CAMOM JieJie TIPOLIECC BhI3OPOBIEHMUSI?
A MO3KeT OBITh, MX HE CPABHUBAJIM C IPYTUMU [IPEapaTaMHU, YTOOBI
oueHUTh 3P HEKTUBHOCTH? B UCTOPUU CO CIOHOBBUM ITOPOIIKOM
TaKO€e CPaBHEHUE TIPUHSTHIX Mep C 6e3neHCcTBrEM ObICTPO TIOKA3bl-
BaeT, YTO [Isl OTIyTHBAHMUsI CJIOHOB OMCymcmeue delicmaust max ne
ahpexmueHo, Kak ¥ IPUMEHEHME TTOPOILKA. (A 3TO, B CBOIO OUeperlb,
MOJKET IIPUBECTU K CIIeLyIoLIeMy, He MeHee MOJIe3HOMY BBIBOLY,
YTO HUKAaKHX CJIOHOB, KOTOPBIX HAlIO OTIYTMBATh, IIPOCTO HET.)
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[naBa 1. TeMHble faHHble

Bo3Bpaiasce K MOHATHIO «MCYEPIIBIBAIOIINE NaHHBIE», CTOUT
OTMETHUTb, YTO YACTO KOHTEKCT HeJIaeT A6H0 GECCMBICTIEHHON CaMy
BO3MO>XHOCTb UMETh «BCE» NaHHble. Bo3pMuUTEe, Hanpumep, CBOMU
BeC. Y3HaTb €ro JIETKO — JOCTaTOYHO BCTaTh Ha Becbl. OIHaKO yiKe
He TaK JIETKO OyZeT IIOBTOPHO IOYYHUTh Te JKe AaHHbIEe. Jlake ecnu
cpasy ke BCTaTh Ha BEChbl CHOBA, pe3yJIbTaT, CKOpee BCero, Oymer
HEMHOTO [IPYTUM, OCOOEHHO eC/IH MOMbITATHCSI U3MEPHTD €T0 C TOY-
HOCTBIO IO rpaMma. Hukakue dusyudeckue U3MepeHHUsT HeNlb3s
CYMUTaTh AGCOMIOTHO TOYHBIMU B pe3yJbTaTe MOTPELIHOCTEN WK
CITy9aiHBIX KOJIeOaHMii, BOSHUKAIOLIMX BCIIEACTBIE OYeHb HEe3Ha-
YUTEIbHBIX U3MeHeHUH ycoBuii (DD-mun 10: owubKku usmepenus
u HeonpedenenHocmy). I1ist perieHust 3Toi pobIeMbl yUeHbIe, U3Me-
psIOIIHE TTapaMeTpPhbl KAKOTO-TMOO0 SIBJIEHUsI — CKaXKeM, CKOPOCTb
CBeTa WIH 3apsz 37IeKTPOHa, IIPOBOIAT CEPUIO U3MEPEHHH, a 3aTeM
YCPenHSIOT 3HaYeHNsT. MOJKHO CIieslaTh ThICSYM Y MAJUIMOHBI M3Me-
peHUIt, HO OUeBUIHO, YTO HEBO3MOJXKHO ClIeTIaTh «BCe» U3MEPEHHU .
B 3TOM KOHTEKCTe ITPOCTO He CYIIeCTBYET IIOHSATHS «BCe», a 3HAYUT,
He CYIIeCcTBYeT U UCUYepIbIBAIOIINX JaHHBIX.

Crnenyromuii TUII TEMHBIX JaHHBIX XOPOIIO MJUTIOCTPUPYETCS
[IPUMEPOM 3HAMEHHTBIX JIOHZOHCKUX aBTOOycoB. Eci Bam noBo-
IWIOCh Ha HUX €3OUThb, TO, CKOpee BCEro, BbI IIOMHHUTE, YTO OHH,
Kak IpaBUyIo, HaOUTHI OUTKOM. M Bce ke maHHbIE [TOKa3bIBAIOT,
9TO CpeHsisl 3aIOJHSEMOCTh OHOTO aBTOOyCa COCTAaBIISIET BCETO
17 yesioBeK. Ho ueM MOYKHO OOBSICHUTD 3TO KayKyIlleecsi POTHBO-
peune? Kto-To MaHunynmupyer nudpamu?

HemHoro nopa3mbIc/uB, BBl IOMMeTe, YTO OTBET IOBOJILHO
IIPOCT — B OCHOBHOM MBI ITOI1a/IaéM B aBTOOYCHI B Yachl ITHK,
MIMEHHO [T03TOMY OHU ¥ HAOUTHI OUTKOM. BOT roueMy 60JIbIIIHHCTBO
JIONEl BUIUT aBTOOYChI [IEPENOTHEHHBIMHU. B TO 3ke BpeMmst 0 IycToM
aBTOOYyCe OymeT IPOCTO HEKOMY COODIIUTD, YTO OH IyCT (pasyme-
€TCsl, He CUUTAast BOOUTEIS). DTOT IPUMep WUIIOCTPUPYET TeMHbIe

nanHele DD-mun 3: évibopoutvle pakmol. VIHOTOA, BIIpoYeM, 3TO
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Yactb I. TEMHbIE JAHHbBIE

MOJKET ObITh HEOOXOIMMBIM CJIENCTBUEM COOPA JaHHBIX, U B TAKOM
ciydae Ml onydaem DD-mun 4: camoom6op. 51 npuBesy nBa MOUX
TMOOUMBIX TIPUMEPA, TIOXOXKUX U B TO JK€ BPEMSI HECOTIOCTABUMBIX
0 CBOeMy Macitady.

[lepBblif — M3BECTHAs KapHKATypa, Ha KOTOPO M300paskeH
YeJI0BEK, CTOSIILUH Mepet OOMbIION KapPTOH, KAKHe OOBIYHO BUCST
Ha BOK3aJlaX. B LieHTpe KapThl HAXOAMTCS KpacHas TOYKa C Hal-
UChIO «BeI 31ech». «Kak?! — mymaeT MOTPSCEHHBIN YeIoBeK. —
Kak onu ysHanmu 31o?» OHU y3Ha/IU, IOTOMY UYTO OTTaIKUBA/INCh
OT mpocToro (akra, uTo Kancdviil, KTO CMOTPUT Ha 3Ty KPACHYIO
TOUKY, JOJDKEH HaXOIUTbCSl HEMOCPEACTBEHHO Irepen Hel. Mel
HMMEEM [IeJI0 C OYEHb Y3KOM BBIOOPKOM, OTCEKAIOLIEil BCEX, KTO
HaxOAUTCS B IPYTOM MecTe.

JlaHHBIE MOTYT OBITH COOpPAHBI, TOIBKO €CJIM UMEETCSI KTO-TO
WIH YTO-TO AJIst UX cOOpa, HApUMeEpP U3MePUTEIbHbINA TPUOOP.
Bropoii npumep camooTOOpa CBSI3aH C AHMPONHBIM NPUHYUNOM,
KOTOPBIH, IO CyTHU, TOBOPMT, YTO BceneHHas HOmKHA OBITH TaKOI,
KaKasi OHa eCTb,  MHA4Ye HAC Obl IPOCTO He CYLIECTBOBAJIO U MbI ObI
He CMOIIM HabIIoAaTh ee. Y HaC HET JaHHBIX U3 Pa3HbIX BCEJIEHHBIX
0 OJHOM MPOCTOM MPUYHHE — MBI TaM He ObUTH. DTO O3HAYAET,
YTO JI0OBIE BBIBOIBI, KOTOPbIE MBI [e/1aeM, HEN36EKHO OrpaHU-
YMBAIOTCS Hallleif BceneHHOM (a TouHee, BCEJIEHHBIMH TaKOTO K€
TUIIA): KaK U B CJIy4yae ¢ GOCTOHCKUMU BHIOOMHAMM, MOSKET IIPOMC-
XOIWUTb Macca BCErO, O YeM MBI He 3HaeM.

V3 9TOro mnprMepa HayKa MOYKET U3BJIe€Yb [Ulsl ce0s1 BasKHBIIA
ypok. Teopuss MOKET HAealbHO COIVIACOBBIBATHCA C JAHHBIMY,
HO CaMHU JaHHbIe UMEIOT OrpaHrUYeHUs1. M 3TO OTHOCHTCSI He TOIBKO
K CBEPXBBICOKMM TeMIIepaTypaM, I€OJIOTMYeCKUM 3110XaM MU
KOCMHUECKHUM PacCTOSIHUSIM. Eciiy BBl 3KCTpanonaupyeTe TEOPUIO
3a TIpenesibl, B KOTOPhIX ObUIM COOpaHbl JaHHBIE, TO BCErNa €CTh
BEPOSITHOCTB TOTO, YTO OHA OKaXXETCSI HeAeUCTBUTEIbHON. DKOHO-
MHYECKHE TEOPHH, OCHOBAaHHBIE HA IAHHBIX, COOPaHHBIX B IIEPUOLL
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MIPOLBETaHMS, YaCTO OKa3bIBAIOTCS HECOCTOSITEIbHBIMU BO BPEMS
pelieccuy, a 3akOHbI Hpr0TOHA pabOTAIOT TONBKO TOTZA, KOIZia pevb
He MIET O KPOIIEYHbIX OOBEKTAX, BBICOKUX CKOPOCTSIX U MPOYUX
KpalHOCTAX. B 3TOM U 3aK/touaeTcs CyTb TEMHBIX AaHHBIX DD-mun
1§: IKCMPANOAAYUS 3 Npedenbl BAUUX JAHHDIX.

Y MeHs ecTh KiaccHast ¢yTOONKa OT caiita Be6G-KOMHUKCOB
xkcd.com, Ha KOTOpO¥ 061IAOTCsT 1Ba TIepcoHayka. OMH TOBOPUT:
«Panbl1Ie g fyMar, 4To Koppessiuys IoApasyMeBaeT IPUYMHHOCTb».
B cienyromem Kazgpe oH nponosKaeT: «[JoToM g mpolen Kypc
CTaTUCTUKH, U TENEPhb g B 9TOM He yBepeH». IIpyroii mepcoHax
roBOpUT eMy: «IIoxoske, Kypc IOMOI», a IIePBBIA OTBeYaeT: «Bo3-
MOYKHO, HO He (akT»’.

Koppenauusa npocTo NoKa3bIBaeT, YTO IB€ BEIIY MEHAIOTCS CUH-
XPOHHO, HallpUMep IOJIOKUTEIbHAsA KOPPeIsLsl O3HAa4aeT, YToO
KOTZIa OJJHO CTAHOBUTCSI GOJIBLINM, TO U IPYroe YBETMYUBAETCS,
a KOrja IepBoe YMEHBIIAETCs, TO U BTOPOE IOCTYIAeT TOYHO TaK
>Ke. DTO B KOPHE OT/IMYAeTCsl OT MIPUYUHHO-C/IEICTBEHHOM CBSI3U.
TOBOPAT, UTO OAHO CTAHOBUTCS NPUUUHOTL IPYTOTO, €CTIU U3MEHEHUS
[epPBOTO MPUBOAT K U3MeHeHUsIM BToporo. Ho mpo6iema B TomM,
YTO ABE BELLU MOTYT U3MEHATbCS BMECTE, HO IIPH 3TOM U3MEHEHUS
OIHOU He ABJIAIOTCS NPUYMHON M3MeHeHuH apyrov. Hanpumep,
HaOJIOIeHNs B HAYa/IbHOM IIKOJIe ITOKa3bIBaIoT, YTO JETH C Goee
3HA4YMUTEJIbHBIM CJIOBaPHBIM 3aIlacoOM B CpeHeM Bbille. Ho Bpsan 1u
BaM IIPUZET B OJIOBY, YTO NPUYUHOM 3TOrO SIBJILIOTCS POAUTENH,
KOTOPBIE, JKejast UMeTh 60Jiee pOC/Ioe MOTOMCTBO, HAHUMAIOT
PENeTUTOPOB /Il pacllIMPEeHMs CJIOBAPHOIO 3araca CBOMX JETEeM.
HamHoro BeposiTHee, 4TO CyLeCTBYIOT KaKUe-TO TEMHBIE JaHHEBIE,
TpeTuii (PaKTOpP, KOTOPBI OOBSICHSIET KOPPEJISILINIO, HAIIpUMep
pas3HbIi Bo3pacT geted. Korma mepcoHak Ha MOeH MaliKe TOBOPUT
«B0o3MOXHO, HO He ¢aKkT», OH IIPHU3HAET, YTO IPOHAEHHBIH KypC CTa-
TUCTHMKY MOT M3MEHHUTD €r0 IOHUMaHUe, HO IIPU 9TOM JIOITyCKaeT

Haanu4due U OPpyrux npruvunH. ,Z[anee B KHHI'€ MBI €111€ CTOJIKHEMCA
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C TIOpPa3UTENbHBIMU IIPHMEPAMH TEMHBIX JaHHBIX 3TOrO THUIIA,
a uMeHHO ¢ DD-munom §: Heuzgecmublil onpedensoujuii paxmop.
CyluecTBYIOT U OpyTHe THUIBI TEMHBIX JAHHBIX, O KOTOPBIX MbI
6ynem roBoputh. HarmoMHI0, 4TO 11eJ1h 9TOM KHUTH — PacCKasaTh
O CyIIEeCTBYIOLIEH Ha CerofHs K/IACcCH(UKAIUN TeMHBIX IaHHBIX,
OOBSICHUTB CIIOCOOBI MX UAEHTU(DHKALIMH, HATISIIHO IPOAEMOHCTPH-
pOBaTh OKa3blBa€MOE UMM BJIMSIHUE U TIOKA3aThb ITyTH PeLeHMs ITPOo-
671eM, KOTOpble OHM BBI3BIBAIOT,  TAK)KE TO, KAK TEMHBbIE [aHHBIE
MO>KHO MCHOJb30BaTh. CIMCOK THUIIOB TEMHBIX JAaHHBIX IPUBO-
JATCS B KOHLIE 9TOU I71aBhl, & KPATKOE OMMCAaHHE KayKAOro U3 HUX

BbI HaKgeTe B I7IaBe 10.

HE BbIJIO HUYEIO HEOBBIYHOTO,
IIOTOMY Mbl HE IIPUJOAJIM DTOMY 3HAYEHMHA

Crnenyromuii IpuMep CIy>KUT WJUTIOCTPALIMEN TOTO, YTO TEMHbIE
IaHHBIe MOTYT UMeTb KaTacTpopryuecKue IMOCIeICTBUSI U YTO OHU
He SIBJISIIOTCSL CelnUyIecKoi npobiemMoit 6onbInx HabOpOB
JaHHBIX.

28 gHBapd 1986 I. Ha 73-H CeKyHJe I10JIeTa Ha BBICOTE OKOJIO
15 KM KOCMUYecKui desmHOK Challenger nmpeBpaTwiics B IMTaHTCKUN
OTHEHHBIM 1Iap B pe3y/IbTaTe HEUCIIPABHOCTU PaKeThI-HOCHUTETIS.
Orcexk ¢ 3Kumna)keM Kakoe-TO BpeMs ellle MPOIOoIKasl ABUTaThCs
10 BOCXOJALLEH TPAEKTOPHUHU, NOCTUT OTMETKH 19 KM U PYyXHYJI
B AT/IaHTHUKY. Bce ceMb 4IeHOB 9KHMIIaxKka Iorubu.

Brniocienctsun npesuzeHTCKass KOMHUCCHS YCTaHOBUIIA, YTO
pykoBomuTenu cpernHero 3seHa NASA Hapywwmm npasuia 6e3-
OIIACHOCTH, TpeOyIoIIre Iepesadyl JaHHBIX 10 LIeTI0YKe yIIpaB-
neHust. Bce 0OBSCHSIOCH 9KOHOMHYECKUMH IPUYHUHAMMU:
HEOOXOOUMO OBITIO YIOXKUTHCS B rpadHK, Bedb aTa crapra
yKe IMepeHOCHUIach C 22-TO Ha 23-€, IOTOM Ha 25-€, a 3aTeM

U Ha 26 siHBaps. I1OCKOIBKY IPOTHO3 IIOrOABI Ha 3TOT LEHb
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obelan HelmprUeM/IEMO HU3KYIO TEMITEPATYPY, 3aIlyCK CHOBA OT/IO-
KUK Ha feHb. OOGpaTHbI OTCYET IPOLLesl HOPMaIbHO, HHINKA-
TOPBI TIOKA3aJIH, YTO 3aMOK JIFOKA 3aKPBUICS JODKHBIM 06Pa3oM.
OnHako K TOMy MOMEHTY IIOIHSUICSI CUJIPHBIN BeTep, U 3aIyCcK
IIaTT/Ia BHOBb IIPUIIUIOCH OT/IOXKUTb.

B HOub Ha 27 STHBapsI COCTOSTIACh TPEXYaCoBast TeJIeKOH(pepeHIYIS
MeXAy IpefcTaBuTensMu KoMmmanuu Morton Thiokol, moctpo-
MBILIEHA pa3TOHHbIE CTyNeHH, coTpyaHuKaMu NASA B LleHTpe Koc-
MHYeCKHUX Io71eToB Mapimasuia v moasMu U3 Kocmurgeckoro meHrpa
Kennenn. Jlappu Yup us LleHTpa KocMHUYecKHUX 1osjeToB Map-
1asuia monpocun npenacrasureneit Morton Thiokol mpoBeputs
BO3MOYKHOE BJIMSIHME HU3KHUX TeMIIlepaTyp Ha TBepPIOTOIUIMBHBIE
pakeTHble aBurareny. B orBer komanma Morton Thiokol ykazana
Ha TO, YTO IIPU HU3KHUX TEMIIepaTypax yIJIOTHUTE/IbHBbIE KOJIbLA
CTaHOBSTCsE 6OJIEe KECTKUMH.

YIUIOTHUTE/bHBIE KOJIbLIA MPENCTABIISUI COOOM MaHKeThl
M3 PEe3UHOIMOLOOHOro0 Marepuana ¢ AUAMETPOM IIOMEPEYHOTO
CEYeHHsT OKOJIO 6 MM, KOTOPBIE YCTaHABJIMBAJIHCH I10 OKPY>KHOCTH
B CTBIKM MKy YeTBIPbMSI CETMEHTAMM PaKeTHOTO IBUTATEIS.
TBepOOTOIIMBHBIC PAaKeTHBIE YCKOPUTEIN UMENIU 45 M B BBICOTY
1 11 M B 1MaMeTtpe. Bo Bpems 3arycka 3a30p BEIMYUMHOM O,1 MM,
KOTOPBII B OOBIYHBIX YCIIOBUSIX ITOJTHOCTBIO '€ PMETH3HPOBAJICS
YIIOTHUTE/IbHBIMU KOJIBLIAMH, OTKPBIBAJICS MaKCUMYM [0 1,§ MM
U OCTaBaJICSI OTKPBITBIM B TeYeHHE KaKUX-TO 0,6 CeKYHIBL

Pobepra D6enunra uz Morton Thiokol 6ecriokonio To, 4TO
[P HU3KHUX TEeMIIepaTypax IOBBIIIEHHE JKeCTKOCTH YIJIOTHH-
TEJIbHBIX KOJIEL] MOYKET IIPUBECTH K TIOTEPE CIIOCOOHOCTH FepMeTH-
3MPOBAaTh 3230PbI MEXK/y CETMEHTaMM, [TOKA OHU OyZAyT B TeYeHHe
0,6 CEeKYHIbI OCTaBaTbCS YBEIWYEHHBIMU Ha 1,4 MM. Ha Terne-
KoH(pepenuuu Pobept Jlynn, Bune-npesuneHt Morton Thiokol,
3asBWJI, 4TO pabouas TeMIieparypa YIUIOTHUTEIbHOTO KOJIbLA
He JI0/DKHA OBITh HM)KE IPaHULIBI TIOATBEP)K JEHHOM TeMIIepaTy pbl
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3anycka 53 °F (okono 12 °C). 3a 9TUM IOCIenoBana JOBOJIBHO
ropstdast JUCKYCCHs], ITPOJOJDKABIIASICS U ITOCIe OKOHYaHMSI KOH-
depeHuuu Ha ypoBHe nuuHbIX Oecen. Ilo ee mroram Morton
Thiokol mepecMmoTpesna CBOIO MO3ULIMIO U COIJIACHIACh PEKOMEH-
IOBaTh 3amycK.

PoBHO yepes 58,79 ceKyHIbI C MOMEHTA CTapTa U3 IIPaBOTO PaKeT-
HOTO [BUTaTessl B paiioHe ITOC/IEIHEro CThIKA BBIPBAIOChH IIAMS.
OHO GBICTPO MPEBPATUIIOCH B MOILHYIO CTPYIO, KOTOPAsi BBUIO-
Maja CTOMKH, COeOUHSIOIINE PaKeTHBIM JBUTaTesb C BHEIIHUM
TOIUTUBHBIM 6akoM. [IBUraTesb pasBEpHYJIO U yAAPUIO CHAaYasa
O KpbIJIO OPOUTAIBHOTO arrapara, a 3aTeM O TOIUIMBHBIN 6ax,
B pe3yJIbTaTe Yero 9TOT pe3epByap, HAIIOTHEHHBIN JKUIKUMU BOLIO-
POLOM U KHMCIOPOAOM, MOIAJI B CTPYIO IJTaMeHu. Ha 64-1i cexyHne
IoJsIeTa IMOBEPXHOCTh 6aKa MOydnIa MOBPEXIEHHs, a elle Jyepes
O CeXyHZ OrpOMHBIN orHeHHbI wmap nornotun Challenger, u on
passieTesicsi Ha HECKOJIbKO OOJIBIINX YacTeii ®.

MBI He [O/DKHBI HU Ha CEKYHIy 3a0bIBaTh, YTO KOCMHUUYECKHE
TOJIETHI BCET/Ia CBSI3aHbI C PUCKOM. HU OiHa MUCCHS, IasKe [TPH CAMBIX
XOPOLIMX YC/IOBUSIX, HE SIBIISIETCS] GE30IaCHBIM MIPEAPUATHEM —
PUCK TIPOCTO HE MOSKET OBITh CBEIEH K HyJII0. U BCeraa CyIecTByIoT
MPOTUBOpPEYNBbIE TPEOOBAHMSL.

Kpome Toro, kKak u B JH060M APYroM IMOLOOHOM HHIIMIEHTE,
YCTAaHOBUTH KAKYIO-TO OIHY MPUYMHY [TPOM3OLIENIIETO ObIBAET
ZIOBOJIHO CJIOKHO. BbIJIO /I 3TO BBI3BAHO HAPYILIEHUEM TIPaBUI Oe3-
OIIaCHOCTH, HEOTIpaBIaHHbIM [aBJIeHHEM Ha MeHe[’KepOB I10 3KO-
HOMHYECKUM COOOPasKEHHUSIM, CIIEACTBUEM YIKECTOUEHHS OIOIKETa
WM, BO3MOXKHO, BiussHueM CMI, KoTopele ITocie CeMHUKPaTHOTO
OTKJIaZIbIBAaHMS 3aIlycKa Npeabiayiiero yenHoka Columbia Bctpe-
YaJii KasKAylo HOBYIO 3a€P3KKy CapKaCTHUECKUMM HaCMeIKaMU?
BoT 4TO CcKasaj, HallpUMeEp, U3BECTHBIM KypHamucT [IoH Parep
B BBIITYCKe BEUEPHUX HOBOCTEM B ITIOHEIENIbHUK, 27 STHBAps], IOCIIe
Toro, Kak crapt Challenger 6511 OT/I05KeH B 4eTBepThIii pa3: «Erue
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OZlHa IOPOTOCTOSIIAsl U MO30pHAas 3aJeprKKa 3aIlycKa KocMU4e-
CKOTO 4eTHOKa. Ha 9TOT pa3 BUHOBATBIMU OKAa3a/IMCh IIIOXOM 60T
Ha KPBILIKe JIIOKA U TPOM CPe sICHOTO HeGa». A MOXKET ObITb,
NPUYMHA KPOETCH B MOJUTUYECKOM JaBJeHUH? B KOHIEe KOHLIOB,
HHTEpPeC K 9TOMY 3aIlyCKy Obl/I 3HAUMTEIBHO BBILIE, YUEM K IIPEILIe-
CTBYIOLLIUM, TIOTOMY YTO B YHMCJIO SKUIIaKa BIIEPBbIE BOLLET PSAAOBOMH
rpaskganuH CLIA, yunrensauna Kpucra Makamd v Ha Bedep
28 stHBapst OBIIO 3aIITAHUPOBAHO BBICTYIUIEHUE IIPE3UIEHTA.

B TakMX CUTyauusix OOBIYHO IEPEILIETAIOTCS HECKOJIBKO
akTopoB. Ux 3aryTaHHble U HeollpeneeHHble B3aMMOIeCTBUS
MOTYT IPUBECTU K HEOXXUIAHHBIM IOCaencTBUsIM. Ho B HaieMm
cydae 6bUT elfe oauH (aKTOp: TEMHBIE JAHHbIE.

[Tocie KaTacTpobl KOMUCCHSI, BO3IJIABIIsIEMasi OBIBLLIMM TOC-
cekperapeMm YuibsamoM Pozmskepcom, obpatuia BHUMaHHE Ha TO,
YTO He BCe pe3y/bTaThl MOJIETOB, KOTOPbIE ITOKa3bIBaIX ONMAcHOe
COCTOSTHUE YIUTOTHUTEIBHBIX KOJIELL, ObUTH BK/IIOUEHBI B IUarPAMMY,
O6CY)K[La6MYIO Ha TesleKoHdepeHLnU (TeMHble JaHHble DD-mun 3:
8bl00pouHble hakmpl, a Takke DD-mun 2: dantvie, 0 KOMOPbIX Mbl
He 3HAeM, umo oHu omcymcmgyiom). Ha c. 146 oT4eTa cka3aHo cieny-
1olee: «MeHepKepbl COITOCTaBIIAIN C TEMIIEPATYPOM OKpY KaloLen
Cpelbl JIMIIb Te IOJIETHI, BO BPEMS KOTOPBIX OBUIM 3apHUKCHPO-
BaHbl KPUTHUYECKHE COCTOSHMSA YIUIOTHUTEIbHBIX KOJIEl], HO He pac-
CMaTpUBa/IM YaCTOTy MX BO3SHUKHOBEHHSI Ha OCHOBE IaHHBIX BCEX
rosietoB»’. VIMEHHO B 3TOM U 3aKJII0YaeTCs] MUCTHHHAS ITPUYMHA
Tpareguu: 0aHHble HeKOMOPbIX NOAEMO8 He Oblu BKIOUEHbL 8 AHANUS.
PaHee 51 yske I0Ka3as1, K KAaKUM [TpobieMaM MOSKET IIPUBECTU TAKOE
UTHOpPHPOBAaHUE JAaHHBIX.

Ianee B nokazne roBOpUTCsT: «[Ipy TAKOM COTIOCTaB/IEHHH [TO eCTbh
C MCTIO/Ib30BAHKUEM OrPAHNYEHHOTO HAGOPA IAHHBIX | He GbUIO 3aMETHO
OTKJIOHEHUI OT HOPMBI B paclpeie/IeHUU KPUTUUECKUX COCTOSTHUN
YIUIOTHUTEIBHOTO KOJIbLIA IO BCEMY AUAla3OHy TeMIepaTyp Hpu
3arycke oT 53 n0 75 °F [oT 12 no 24 °C}». DTO 03Ha4aeT, YTO HET

31



Yactb I. TEMHbIE JAHHbBIE

OUYEeBUIHOM 3aBUCHMOCTH MEXy TEMITEPATy PO BO3yXa U YHCIIOM
YIZIOTHUTEJTBHBIX KOJIELl, TOKAa3bIBAIOIINX KPUTHYECKOE COCTOSTHHE.
TeM He MeHee «eC/ PacCMaTpPUBATh BCIO HCTOPHIO MOJIETOB, BKITIOYAs
“HOpMaJIbHbIE” TIOJIETHI €3 KAKHUX-THOO0 PaspyLLEeHHIT WK TPOPHIBOB
rasa, pe3ysbTaThl CONOCTABIIEHHUS CYIIeCTBEHHO OT/IMYAIOTCs». Have
TOBOPSI, €CJTH BBl BKJIIOYMTE BCE TAHHBIE, TO MOTyYHTe APYTYIO Kap-
THHY. DaKTUYeCKHU He BKJIIOYEHHbIe B aHAIM3 ITOJIETHI, KOTOPbIe
OCYILIECTBIISIACH ITpU 60JIee BBICOKMX TEMIIEpaTypax, ¢ ropaszio
GOIbIIIEN BEPOATHOCTHIO HE UMEJTH TIPOGTIEM, ¥ 3TO ObIIU TE Camble
TeMHbIe JaHHbIE, He YYTeHHbIe Ha rpacduke. Belp eciv BBIBOL O TOM,
YTO, YeM BBIIIIE TeMIIepaTypa, TeM MEHbIIIe BEPOSITHOCTh BO3HUKHO-
BEHUSI IIPOBIIEMBI, BEPEH, TO BEPHO U 0OpATHOE: YeM TeMIlepaTypa
HIJKE, TEM BBIIlIE BEPOSITHOCTh BOSHUKHOBEHUSI 9TON MPOOIEMBL.
A cornacHO NMpPOrHo3y TemIepaTypa Bo3ayXa Ha MOMEHT 3aITycKa
6b11a 31 °F nmm okosno o °C.

B aToMm ke pasmene moKianma coenaH CIeOYIOLIWI BBIBOX:
«AHa/IM3 TIOJTHOW MCTOPHUM TEMIIepaTyp P 3aIllyCcKe YKa3bIBaeT
Ha TO, YTO KPUTUUYECKOE COCTOSTHUE YIUIOTHUTEIBHOTO KOJIbIIA CTa-
HOBUTCS NOUMU Heu3bencHbLM, €CIIA TeMIIepaTypa CThIKa MeHbIIIe
65 °F [18 °C]» (KypcuB MOIf).

Curyanus IpoWJUTIOCTPUPOBAaHA HIKe HA OBYX JUArpaMMax.
Ha puc. 1, a mokasaHa quarpamma, KoTopast 06CcysKanach Ha Tese-
KOH(pepeHINN. DTO IpadHK 3aBUCUMOCTH KOJIMYECTBA ITOBPEX-
JEHHBIX YIUTOTHUTE/IBHBIX KOJIELl IIPH KaXKIOM 3aITyCKe OT TeMIIe-
patypsbl B rpanycax @apenreiita. Tak, mpu 53 °F — camoii HU3KoM
TeMIIepaType BO3ayXa IIPH 3allyCcKax B IPOLIJIOM — TPH YIJIOTHH-
TEJIbHBIX KOJIbLIA TOCTUTAIN KPUTHYIECKOTO COCTOSIHUS, a Iipu 75 °F,
9TO OBUIO CAMOM BBICOKOM TEMIIEPATYPOM, IIPH KOTOPOM OCYILIECT-
BJISIJICS 3aITyCK, KPUTHYECKOTO COCTOSTHUS JOCTUITIM [[BA YIIJIOTHH-
TEJIbHBIX KOJIbIIA. MBI BUIUM, YTO HET YCTOMYMBOM CBSI3U MEXKIY
TEeMIIepaTypoH IPH 3aIycKe U YHCIOM ITOBPEXKIEHHBIX YIVIOTHHU-

TE€JIbHBIX KOJIELI.

32



[naBa 1. TeMHble faHHble

OpnHako ecny Mbl 06aBUM OTCYTCTBYIOLIME JAHHBIE TIO0 3ally-
CKaM, MpU KOTOPBIX HE HAOIIONATIOCH KPUTHYECKHUX COCTOSTHUM
YIUIOTHUTEJIBHBIX KOJIeLl, TO IOyYUM COBCEM MHYIO KapTUHY, U30-
Opa’keHHYIO Ha puUC. 1, b. I 3aKOHOMEPHOCTb CTAHOBHUTCSI OUe-
BUAHON. DaKTUYECKHU 6Ce 3aITyCKU, KOTOPbIE ITPOU3OLIUIN IIPU TEM-
neparype Hwke 65 °F nmpuBoauIN K KPUTHYECKOMY COCTOSIHHIO
YIJIOTHUTE/BbHBIX KOJIEL, U JINIIb 4 U3 21 3aIlyCKa, OCYILeCTBIECHHBIX
nipu 6oJiee BHICOKMX TEMIIEPATypax, Aaau MOLOOHBI Pe3yIbTaT.
Ha nuarpamMme 4eTKO BUIHA 3aKOHOMEPHOCTb — Y€M HIKE TeM-
repaTtypa, TeM BbIlIe PUCK. M 4TO ele Xy>Xe, IpOrHo3upyemas
TeMIepaTypa Obl/la HAMHOTO HWXKE MHUHUMAJIBHOM, IIPU KOTOPOIA
paHee NMPOBOAWINCH 3amycKu (DD-mun 15: s3Kcmpanoaayus 3a npe-
Oenbt Bawux daHHbIX).

OTcyTcTByIOIIME NaHHBIE UMEIOT pellalolllee 3HaYeHUe OIS
IIOHMMAaHMUSI IIPOUCXOISILIETO.

B ucropuu Challenger, ogHako, ocrancsi OnWH 3arago4HbIN
MOMEHT. XOTs1 OQUUMAIbHOMY pacC/IeIOBaHUIO MOTPebOBAICs
He OJIUH MECSLL, YTOOBI CIENATh BHIBOIBI O IPUIMHAX aBAPUH, LIEHA
akuuit Morton Thiokol yrrana Ha 11,86% 1psiMo B IeHb KaTacTPO(BL.
[1p1 9TOM U3MEHEHMSI LIEHBI aKLIVif KOMITAaHUHU Jaske Ha 4% Obun
PpeIKoCTbIO. KOTHPOBKY aKIMI NPYTMX KOMIIAHUIH, TPUHMMAaBIINX
y4acTUe B CO3LAaHHUU PAKETBI-HOCHUTEJIS, TaKXKe yIajad, HO Cylle-
CTBEHHO MeHblIIe. Takoe OlIyIIeHNe, UTO PbIHOK 3HaJI O HaCTOsILI ek

TIpU4YHHE aBapUU. HCY)KeJ'II/I CHOBa TeMHble TaHHbIe?

CUJIA TEMHBIX JAHHBIX

DTOT MOCIeTHUHN IIPUMEDP ITOKa3bIBAET, HACKOJIBKO KaTaCTpOCI)I/I-
YECKMMU MOTIYT CTaTb CUTyallMH, KOrja He o6pau_{a}0T BHHMMaHUS
Ha TeMHbIe IaHHbIe. A OHMU, IO BCE BUAUMOCTH, MIpenCTaBIAOT
peaabHYyIO OITAaCHOCTb. O,Z[HaKO KapTHHa BCE€ >X€ HE€ HaCTOJIbKO

Mpa4dHad. Oxka3sbIBaeTcsl, CaMO OCO3HaHHe q)aKTa CyLI€CTBOBaHNA
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Yactb I. TEMHbIE JAHHbBIE

Yucno YANOTHUTENIbHbIX KOeL, 40CTUTLnX
KPUTUYECKOro COCTOAHMS, NP Ka>kaoM 3anycke

40 50 60 70 80
Temnepatypa B rpagycax QapeHreiita

Yucno YNAOTHUTENbHbIX Koslel, OCTUTLLnX
KPUTNYECKOro COCTOAHMNA, NPU Ka>KAOM 3anycke

0 olas® 00 ¢ o

T
40 50 60 70 80
TeMnepatypa B rpagycax QapeHreiita

Puc. 1. a — flaHHble, 3y4yeHHble B XOAe NPeLCTapToBON TenekoHpepeHLnm
yenHoka Challenger; b — nonHble faHHble
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[naBa 1. TeMHble faHHble

TEMHBIX JAHHBIX YK€ MO’KeT JaThb HaM IPEUMyIlecTBO. UTO-TO
BpoJie NIPHHLIMIA A3I0[0 AJI1 HayKU O NAaHHBIX; U B 9TOM A3I0Z0
€CTb KOHKPEeTHbIe ITPHUEMBI, KOTOPbIe s onuily B yacTu II kHury,
a TIOKa IIPOCTO Ha30BY HECKOJIBKO M3 HUX.

B rmaBe 2 momneTr pedb O TaK HA3bIBAEMBIX PaHIOMHU3UPO-
BAaHHBIX KOHTPOJIMPYEMBIX HCC/IEOBAaHUSIX. B I1aBe 9 Mbl BHOBb
BEpHEMCSI K HUM, HO PacCMOTPUM C MHOTO pakypca. s mpu-
Mepa BO3bMeM MeIUILMHCKUE UCCIeJOBaHMs, KOI4a CPaBHUBAIOT
JIBa MeToAa JIeYeHHUsI U MpU 3TOM Ha3HAUaIOT MX JBYM TpyIIaM
nmanyeHToB. ONHaKO MPOCTO Pa3Ae/IUTh JIOAeH Ha IPyIIIbl HEJO-
cTato4yHo. Ec/iM U3BecTHO, KOMy Kakoe JieueHHe Ha3HadyeHo, 3TO
MOXKET MOBJIUATH Ha Pe3yabTaTbl — HUCCI€A0BATEIN MOTYT OTHO-
CUTBCSL K OOHOM U3 rpymn 6ojiee BHUMATEIBHO, Y€M K PYTOii.
Hampumep, xorma CpaBHUBAIOT HOBBIM HENIPOBEPEHHBINH MeTOx
JIeYeHUs CO CTaHNAPTHBIM, HCCIeoBaTesn , IIOpor gaxke He 0co-
3HaBas 3TOrO, CKJIOHHBI TIIATEJIbHEE OTCIEKUBATH MTOOOYHBIE
a¢deKTh U MPOBOANUTH U3MEPEHUsI B MepBOH rpyrmne. YToObt
[IPEOONIET ITY MOTEHLUATBHYIO HEOOBEKTUBHOCTD, B ITOLOOHBIX
HUCCIeIOBaHUSX paclpeneseHre MeTOHOB JIeUeHUs CKPBIBAIOT
ot uccnenosaresneit (DD-mun 13: HamepeHHO 3amemHeHHble OaHHble) .
B TakuX Ci1y4asix FOBOPST O ClehOM UCCIIEIOBAaHUM, YTOOBI YKAa3aTh
Ha TEMHBbIE TaHHbIE.

Jpyroil Xopouo U3BECTHBIA METOZ, UCHOJIb3YIOLINA TEMHBIE
IaHHblE, — BBIOOPOYHBIE OMPOCHI. BO3MOKHO, MBI 3aXOTHUM
y3HaTb MHEHHE TFOPOKaH WM MOKyIaTesned KOHKpeTHOM mpo-
IyKIMK, HO BBISICHSITh MHEHHE BCEX 6€3 UCKITFOUEHUsT CIIUIIKOM
3aTpatHO. K TOMy >Xe 3TO 3aHMMaeT MHOTO BPEMEHU, U MHEHUS
MOTYT U3MEHUTHCA. AJbTEPHATUBOM TOTAJILHOMY OIIPOCY ABJI-
€TCSI OTIPOC OTAE/IbHBIX IIPeCTaBUTe e IpyIbl. MHEHMS TeX, KTO
He TIOTIAIAeT B HALI OIIPOC, ¥ OYIyT TEMHBIMU JaHHBIMU. Bpoze Obl
Takasl CTpaTerus BEIVISIAUT PUCKOBAHHO — OHA SIBHO HaIllOMHHAeT
HUCTOPHIO C 6a30it nanabpix TARN. Ho oka3biBaeTcs, uTo, HCIIOJIb3YS
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Yactb I. TEMHbIE JAHHbBIE

[POAYMAaHHbIE METOIbI OTOOpA JIOME /ISl OIPOCa, Mbl MOXKEM
[IOJIyYUTh TOUHBIE U [IOCTOBEPHBIE OTBETHI, TIPU 3TOM OBICTpee
U [lellleBIIe, YeM eC/i Obl 0OPAIaINCh K KaXKIOMY.

Tperuit crioco6 3aCTaBUTh TEMHBIE IaHHbIE pabOTATh HA HAC
3aK/TIOYAEeTCS B TaK HA3bIBAEMOM CITIaKUBAaHUU JAHHBIX. B Imase 9
MBI YBU/IUM, YTO 3TOT METOZ CPOJHU BBISIBJIEHUIO HE3aMEUYEHHBIX
U He TIOAJAIOUIMXCS HaOMIOLEeHUIO BUILOB TEMHBIX TaHHBIX
(DD-mun 14: ¢anviuusvie u cunmemuveckue daHHble) U TIO3BOJISAET
Oy 9UTh 60JIEE TOUHBIE OLIEHKY U IIPOTHO3BL.

Jlpyrue crioco6bl UCIIOIb30BAHUS TEMHbBIX IaHHBIX, KOTOPBIE
HOCAT BeCbMa 3K30TUYECKME Ha3BaHMs, Mbl TAKXKe PaCCMOTPUM
B m1aBe 9. HeKoTopble U3 HUX LIMPOKO MPUMEHSIOTCS B TaKUX
0671acTsAX, KaK MAalIMHHOE OOyYeHHE U UCKYCCTBEHHbIH WUHTEN-

JIEKT.

Bcroay BOKPYr HAC

Kaxk MBI BUIUM, TeMHBIE JaHHBIE Beszecyliy. OHU MOTYT I1OSIB-
JIATHCS TIOBCEMECTHO U TZe YTOLHO, @ MX HauboJsIee OIacHOe CBOM-
CTBO 3aKJIIOYaeTCs B TOM, UTO MBI IO OIIPelle/IeHUIO He MOXeM
OBITh YBEPEHHBIMHU B UX OMCYMCMeuU. DTO O3HAYAET, YTO HEOOXO-
IMIMO TIOCTOSIHHO OBbITh Ha4eKy U 3a/1aBaTh cebe Bopoc: «dmo mbt
ynyckaem?»

He moTomy nu MHOrue MOIIEHHMYECTBa OCTAIOTCS He3aMe-
YEHHBIMH, YTO IOJIMLHS JIOBUT JIMIIb HeyMeJIbIX IPeCTyITHUKOB,
a HacTosIIIIMe «MacTepa» MPOJOJIXKAIOT «TBOPUTh»? bepuu Manodd
ocHoBan cBowo ¢pupmy Bernard L. Madoff Investment Securities
LLC B 1960 I, a apecToBaH ObUI JIHIIb B 2008 I. Korzna ero npuroso-
PHIIN K 150 rofiaM TIOPEMHOTO 3aK/II0YEHHS], €My MCTIOTHHUIICS yKe
71 TOIL — MOJKHO CKa3aTb, UTO €My ITPaKTUYEeCKH BCe COILJIO C PYK.

A MHOJECTBO ITOTEHL[UAIIBHO U3JIEYUMBIX OOJIBHBIX, KOTOPBIX

MbI BOBPEMS HE ,Z(I/IaI‘HOCTI/IpyeM? PasBe 3710 He TIPpONCXOOUT JINIIb
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