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NPOBJIEMbI HYMEPOJIOT'UAN
n
YUCJ/IOBAA CIIEKTPOCKOIIUA

Hccneoosana yucnosas maHunyiayus, peanusyrouds HempaouyuoHHbl,
He nughazopos cnocod YMHONCeHUs Yucen. Ima MaHunyIayus 6 0OHOU U3
ceoux ¢hopm uzeecmua, Kaxk pycckuii (KpecmvaAHCKUuit) cnocoo
YMHOMCEHUS.

B opyeoti ceoeii hopme peanuzayuu smom cnocob npespawjaemcsi 6
00vekmueHoe cpedcmeo 0/ OnpeodeieHUs «CHeKMPAIbHO20» COCMAasa
HamypanibHslX Yucesn , KOmopwiti 00beKMUBHO CEOUCMEEHEH UM, d MAK#Ce
8 UHCMPYMEHM PACUUPEHUs NPeOCMasleHUll O C8OUCMBAX Yucel U
3AKOHOMEPHOCMeEl UX 83AUMOOeUCMEULL.

Ha ocnoge omxpoimus uucnogvix Cnekmpog o6cyicoaromest
Memooo02udecKue acnekmol 0 C6543U CHeKmpoe8 uuceil ¢ npodiemamu
CO30aHUsL 20pOCKONO08 OJis1 H00ell.

Ilpeoucnosue

Hywmepouorust — 310 apeBHelas 330Tepuyeckas Hayka. Exo 3aHnuManuce emé 3a105ro
no [Mudaropa, KOTOpbIi TEeps YacTo cuUTaeTCs €€ GopMaIbHBIM OCHOBATEIIEM.

Hymeposorus - 3To 0CKOJIKH OYeHb APEBHETO 3HAHMS OBLIBIX ITUBUIIN3AIIHIH,
TBICSIUETIETHSI COXpaHsaBLIErocs xperamu 1 [10CBAIMEHHBIMY, PEIUTHO3HBIMU AEATEISIMU BO
BCEX YroJjKax Mupa. 1o — OJeTHO€ OTpaKEHUE BEIMKUX 310X MOTYILIECTBA MTPpeIblAyIel
pachl, )KMBILIEH Ha 3eMJie, pachl aTJIaHTOB, BJIAJIEBIINUX IOMCTUHE KOCMUYECKUMU CHUIIAMHU.

[ToaToMy naske B COBpEMEHHOM, UpE3BbIYAMHO Ype3aHHOM BHJIE, 3Ta HayKa CTOJIb
IpUBJIEKaTeNIbHA JJIs YeJIOBEeKa. 3a Hell Bcerjja CBETUTCS OTEHIUS TOTO CaMOTro
MOTYILIECTBA, KOTOPOE KOI'/1a-TO OBLJIO MOABIACTHO JIFOSM.

Ha nacrosmiero Hymeposora npakTUYECKU HEJb3sl BBIyYUThCS, MO0 AJIi KOMIIETEHTHOTO
HYMEpOJIOTa CTEP’KHEM €ro JeATEIbHOCTH SBJISETCA «uucioBas Bepa» u ocoboe «ayBCTBO
Yucnay, KU3Hb KOTOPOTO OH CIIOCOOEH BBIPA3UTh CUETOM U CJIOBOM.

Hymepousioramu ctaHOBSITCS TMOO N0 MTPU3BAHUIO, JINOO B pPE3yJabTaTe OCMBICIECHUS
rI1yOMHHBIX 3aKOHOMepHOcTel PeanbHocTH Ha 6a3e mo0bIX TOUHBIX HayK. Kak roBopurcs,
«UHCIIO BCEraa BO3bMET CBOEY. ..

51 He uCKITIoYalo B MIPOLIECCE «CTAHOBJIEHUSI HYMEPOJIOTay U MUCTUYECKUX COOBITUH,
KOTOpbIE KaK Obl OATAJIKUBAIOT Y€JIOBEKa K TOMY, YTOObI HayaTh MOHUMATH sI3bIK uncen. Co
MHOTHUMH HEYTO MOJ0OHOE CIIy4aaocCh.

C 3THX MOMEHTOB pa3ziejieHHe Ha CYObEKThl U 0OBEKThI IO3HAHUS Y HYMEPOJIOIOB MOXKET
CTaHOBUTHCA YCIOBHBIM JI0 3demepHocTH. [ToToMy, uTo Yncno — 3to beznHa, B koTopyro
BHayaJie BIJISIBIBACIIBCS ThI, @ HOTOM. .. OHa BrisapiBaeTcs B T€OA .. ..

Hywmepouorueii Ha 3emiie 3aHATHI JTIOAU-3HTY3UACThI BO BCEX CTpaHax, HE B3Upas Ha
pa3nnyus B A3bIKaX, MECTO MPOKUBAHUS U JJa’K€ HA Pa3InyKsl B TPAAUIIMOHHBIX CUCTEMAaxX
cu€ra. U dnazooaps ycunuam smux IHMY3uacmos HymepoaoZua HUKo20a He UCHe3Hem.

o aToit npuunHe, n3-3a HEOOBIKHOBEHHOM )KMUBYYECTH, HEYJOOHBIX BHIBOJIOB U
MIPaKTUYECKON OJIE3HOCTH JIFOJIM, HaJIMEHHas O(PUIIMO3HAs HayKa (BO BCEX CTpaHax)
MBITAETCS HU3BECTU HYMEPOJIOTHUIO JI0 YPOBHS «TaJaHUN Ha KO(EHHOM I'yiie», Ipe3puTeabHO
OT3bIBAETCS O MPOTHO3aX HYMEPOJIOTOB U aCTPOJIOTOB.

Ho, xorma neno noxoauTt 10 ceHCAMOHHBIX ()aKTOB M UG, 10 IEMOHCTpAIUU
(pacuétaMu) HecIy4alfHOCTHU COOBITHI U HEBEPOATHBIX COBMA/IEHUHN, KOTOPbIE HYMEPOJIOTUI
YMEIOT KaK-TO OOBSICHSTD, & TPAJUIIMOHHBIE HAYKH — HE YMEIOT HUKAK, TYT O(HUIIMO3HbIE
«Hay4dHbIE JIeATEIN» MOJIYa YXOAIT B TeHb. M, HUUYTh HE CMYIIasICh, IPOIOJIKAIOT CUUTATh
ce0s eJMHCTBEHHBIM CBETOUEM 3HAHUU Ha 3EMIIE. . ..
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OTa riynasi 1 HepUCTOHAs O3UIIUS (TTO3UIIHS «TOJIOTO KOPOJIsi») CBSA3aHA B TIEPBYIO
ouepelib C TeM, YTO BCE COBPEMEHHbIE HAyKH, UCIIOJIBb3YIOLIUE YHCTIa, TO-IIPEKHEMY HE
KEJIal0T YUYUTHCS U NO3HABaTh CaMU YHCJIa, KOTOPbIE HE 0€3 OCHOBAHUN CUUTAIOT CBOMM
«OPYKUEM.

OHu faxke He MM0A03PEBAIOT, UTO UX «IIPUKIAJHON HHCTPYMEHT NO3HAHU HEU3MEPUMO
TOHBIIIE, CIIOKHEE U TIIy0XKe, YeM Ta HayKa, KOTOPOH OHU 3aHUMAIOTCA.

HukTo He cTaHeT «peMOHTHPOBATHY JIEKTPOHHBIN MUKPOCKON C IOMOLIBIO PyYHOH
MUl ¥ CTAMECKH, HUKTO HE CTAHET «ICYUTh» F€HETUYECKUE OTKIOHEHUS 0e3 3HaHUH
3akoHOB reHeTuku u cTpykTypsl JJHK. Ho HukTO, mouemy-To He 3aMeyaer Toro ¢axra, uTo
TOJIBKO HayKa O YHCJIax SBJIIETCS YHUBEPCAIBHBIM CPEACTBOM OTpaxkeHHs PeaibHOCTH BO
Bcex opmax e€ mposBICHUS, a IOTOMY — H/I€aIbHBIM HHCTPYMEHTOM Il HOHUMAaHHUS
JOOBIX OOBEKTOB.

W, ecnin 0 MacTepe cyaT 0 TOMY — KaKoil OH UMEET HHCTPYMEHT, a TaKXKe B KAKOM
COCTOSIHUM OH €r0 COJEPIKUT, TO «MacTepaM HalllUX HayK» JJaBHO CTOUT yKa3aTb HA UX
Hernoo6aro1ee OTHOIIEHKE (U IpeMydee HEBEKECTBO) B YACTH, KacaloLIeiics Ynce.

Hymepouioruu Bcerja neITaauch U MbITAIOTCS Yepe3 NPAKTUKY (M 03apeHus) OTBeYaTh Ha
BOIIPOCHI O CAMBIX OOIIUX, YUCIOBBIX 3aKOHOMEPHOCTAX BO3HUKHOBEHUS U MPOTEKAHUS
SIBJIGHUH, Ha BOIIPOCHI 0 CyAbOax ucciaeayeMbix cyObeKToB. M B mepByro ouepe b IpOCThIX
JIOJIEH, KOTOpPbIE MPUXOAT K HUM 32 COBETaMH U TOMOLIBIO.

ToJsbKO 32 OJTHO 3TO OHU 3aCITYKUBAIOT YBAXKEHUS CPEAU MPEACTaBUTENCH IPYruX HayK,
KOTOPBIE 3aHATHI IOXOKUMHU JIeJIaMH, HO B CBOUX, Y3KOIIPO(eCCHOHAIBHBIX chepax
MO3HAHUSI.

OOBeKThI O3HAHUSI HYMEPOJIOTOB, KaK Y>K€ 0TMEYajoCh, HE CTOJb ClIeUn(UYHBI, KaK y
MpeACTaBUTENCH MHBIX HAYK, OHU — OoJiee 4yem oOmieaoctymabl. OIHaKo, YTO-TO HE BUHO
MaTeMaTHKOB, PBYILUXCSI, HAIPUMEDP, PELIUTH MHOI'OBEKOBYIO ITpoliemy «Hucna
YenoBeka», MEAUKOB U (HU3NOJIOTOB, KOTOPbIE CTPEMUIUCH Obl IEPEOCMBICIIUTD MUPUA/IbI
uudp 1 yncen nHGopManuu o0 OOJIBHBIX JIIO/IAX, 1a0bl BHIBECTH YHCIOBbIE 3aKOHOMEPHOCTHU
X0/1a, TEYCHHUsI, JICUEHUS U UCX0a O0JIe3HEN — JUI HayKH U JIJIsl CKOPENIIIEro U3JIeUeHUs
JOJCH.

XKénrasg npecca u opuIMO3HAS «HAYKa» MOTEMIAIOTCS HaJl pad0TaMU HyMEpOJIOTOB (MX
pacuéraMu ¥ IPOTHO3aMU), Ha3bIBasl ’TO aHTUHAYYHBIMU OpeAHSIMH U 3a01yK/I€HUSIMHU, HO
HUKOI'/Ia TaK HE HAa3bIBA€T CBOM COOCTBEHHbIE OLIUOKH U MOPAKEHUSI.

Emé B 60-80 rr. mpomioro Bexa, HalipuMep, COBETCKUE (M nmpoune) GU3NKU HEMPEPhIBHO
TpyOHJIN Ha BECh MUP O CKOpoii (J1eT 3a 5, Makcumym!) mobeze Hax mpodiieMoit
TEPMOSIIEPHON SHEPTHH, O TIOCTPOIiKe TOro camoro peakropa.... M rae on? Ero ner! Ero
OMSITh U OMSATH ... 00emaroT!

Ho nocraBuna nu ¢pusnyeckast Hayka (mocje CBOUX NMPOBAJIOB) cama cedsl K IO30pPHOMY
cton0y? Huuyts He ObiBasio! [lucana nu ¢pusuka o cBoux Heynavax B KENTOM npecce?
Huuyte He ObiBano! OnpasasiBaniack au? Her!

HaszbiBanu s, Hanpumep, akagemuka Benuxosa mapinataHom ot ¢pusuku? Her!

A Tenepb CIpoCcHUTe caMu ce€0sl — KaK 3TO BBITJISIUT C TIO3UIUI DJIIEMEHTAPHON COBECTH U
cupaseyuBocTU? M cTOUT 1M IpoJ0mKaTh TOM YKe HyMepoJIoruu onpasabiBathes? Jla u
nepen keM, cooctBeHHO roBopsi? Ilepea TeMu, KTO HE AEPKUT CBOETO CJIOBA U ... HE
COJIEP’KUT B OPSAKE COOCTBEHHBIH HHCTPYMEHT?

B coBpemenHol HaMm QU3UKE U KOCMOJIOTUH Ceifuac TBOPUTCS HACTOSIIIEE «BaBUIOHCKOE
crosmoTBopeHue». TBopsaT Ctonm HOBBIX mpeacTaBieHuit o Kocmoce, o T€éMHOM MaTepuu, o
CyIepCTpyHaxX, O KBAHTOBBIX CyOIMMalMsIX MaTEpPUU B TOHKUE MaTEPUH U TaK Jjajiee U TOMY
no06Hoe. 3a1eiICTBOBAHbBI OIPOMHbBIE (DUHAHCHI, BEICOYAMIIINE TEXHOJIOTUH U KOMIIBIOTEPbI
(tuna «Kpeii-1»), a panTazuu caMux QU3NKOB U MATEMAaTUKOB BOOOIIE HE 3HAIOT IPAHULL.
OHU NOpO#i MUIIYT TaKKe HayKoOOpa3HbIe CKAa3KU, YTO YUTATh UX IPOCTO ...cTpamHo. Ho,
HUKTO 3TOMY HE yIUBIISIETCS. A yIUBIATHCSA 4eMy ecTb. Hampumep, «HayuHOI»
METO/I0JIOTUH [TO3HAHUSL.
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Mpl 3HaeM, Kak y4€HbIE B IEPEIOBBIX 00JIACTAX MMO3HAHUS IIOCTOSIHHO OIINOA0TCs B
CBOMX I'unote3ax. Mbl BUIUM, KaKk OHH TYT K€ «JIaTaroT» CBOM oIMOKU. MbI HaO01aeM,
KaK OHU COYMHSIOT BCE HOBBIE U HOBbIE TMIIOTE3bI; A B I1€JIOM — Mbl IOHHMMA€EM T'JIaBHOE: BCE
OHM FOBOPST HE Ha HAIlIEM S3bIKE, @ HA COBEPUICHHO PAa3HBIX SI3bIKaX, IPUUEM, Jaxe JIPYT C
npyrom. Hy, pa3se 310 He BaBuion?

51 He 3Hat0, YTO BCE OHM MOOOEIIA CBOUM PabOTONATENISIM U YEM OHHU MX
«3acTpalainy», Ho, YeCTHOE CJIOBO, HA MOM B3TJISA, MOYKHO OBLJIO ObI HAWTH JTyUIIIee
MIPUMEHEHHE BCel ITON IpaHAMO3HOM MallliHe O(PUIMATIBHOTO «HAYYHOTO TTO3HAHUSY.

C no3uuuii ToM x€ HyMEpOJIOTUU U3YYEHHUE, OCMBICIIEHUE U MIO3HAHNUE YHUCITIOBBIX
3aKOHOMEPHOCTEH KU3HHM (JIaXKe OJTHOTO YEJIOBEKA) MOTJIO OBl TPUHECTH JIFOISIM TOPa3/Io
00JIbIlIe 3HAHUN U TIOJIB3bI, YEM BCS 3T, YIOMSHYTAs BbIILIE, «KYXHSI.

[Touemy Tak? A MOTOMY, YTO BCKPBIThIE YHCIOBbIE 3aKOHOMEPHOCTH OTpaxayid Obl MUp U
Hallle MECTO B HEM ropa3/io MoJIHEE U TOYHEE, MHTErPATIBHO.

Bor, k npuMepy, He Tak JaBHO MPOMEJIbKHYJIA CTaThsl OJTHOTO U3 HE3aBUCHUMBIX
uccienonatesieil Hemo3HaHHOTO 0 TOM, YTO €CTh CEPhE3HBIE OCHOBAHMSI 110J1araTh
YeJI0BEYECTBO «IIPUBS3aHHBIM) K CBOEH IUIAHETE, BCIIEACTBUE YEro, B YaCTHOCTH,
sKcneannus Ha Mapc 3aKoHUMTCS TU1ayeBHO. JIroau He BBDKUBYT, H0O cTpykTypa Bpemenu B
OoKpecTHOCTSIX Mapca coBceM nHas. Yu€Hbli npeaynpeaut Mup!

W xto 00paTui BHUMaHKUE Ha JI0BOJbI, apIYMEHTHI U JI0Ka3aTelbCcTBa 3Toro aBropa? /la
nukto! A ECJIH OH IIPAB?

Kto Toraa orBeTut 3a ommoOKy, 3a JETKOMBICIEHHOE IPeHEOpeKeHNEe HOBBIM 3HaHueM? 51
I10J1araro, 4To KTO yroJIHO, HO HE HayKa. ..

Mex 1y TeM, METOJ10JIOTUYECKU 00Jiee LIEHHBIM ObLIIO Obl HAKOIUIEHHE U TIOCTOSTHHAS
paboTa Hax nHpopMaLel 0 YUCIOBBIX 3aKOHOMEPHOCTSIX Pa3BUTHS BO BCEX HayKax U B
OTHOIIIEHUH BCEX T€X 0OBEKTOB, KOTOPHIE MOTYT MPOJIUTH CBET HA OOIIME 3aKOHBI YHCET.

W, B yacTHOCTH, B OTHOIIEHUHU TOTO kK€ Mapca, Hymeposoramu ObLJIO 3aMEUYE€HO MHOTO
CTpaHHBIX YHCJIOBBIX SIBJICHUM, CBA3aHHBIX UMEHHO C COBETCKUMH (!) cucTeMaTH4eCKU
HEeyJaYHbIMU SKCHEAULIUSIMU K Mapcy (M K ero CIlyTHUKaMm).

Ho, Bcs HykHas uudposas nHPopMaus 00 3TUX IKCIEAUIHSIX TPOCTO HEIOCTYITHA U
HUKOI/1a He ObUI1a 00BEKTOM HCCIIeI0BaHUS TPO(ECCHOHAIBHBIX HYMEPOJIOTOB.

A Moxet Ob1Th 3psa? Hy, mycTs ObI monpo0O0oBaiii HyMepOJIOTHH, pa3 opuIuaibHas HayKa
yKe cracoBaina ... Xyxe, Bellb, y)Ke He Oyner?

Jlpyroit oueBHUIHBIN O0BEKT HYMEPOIOTHUYECKOTO UCCIEOBAHUS (U JaXKe OCTOSTHHOTO
MOHHUTOpPHHIa!) — 3T0 U3y4eHHe KaTacTpoPUUECKUX SIBJICHHUI Ha IJIaHETe, B CTpaHaX U
peruoHax, Ha 00ObEKTaxX aBUALlMU U TPAHCIIOPTA, a TAKXKE Pa3IMYHOTO >KHU3HEOOECTICHHU .

He mosxer Ob1Th, 4TO0 KaTacTpo(bl TaM ObUIH COBEPLIEHHO «CIIy4alHbD», KaK 3TO 4acTo
yTBepKIaeT opuimanbHas HayKa. Jlaxe eciiu B 3TOM «BUHOBAT» CTOJIb MOIYJIIPHBIN
«4enoBeYeCKui (pakTopy.

C TouKM 3peHHs HyMEPOJIOTHUHU B 3TOM CIIydyae U3YUEHHE GKU3HEHHBIX JIUHUID UMEHHO
TaKMX JIFOJIeH — KIIIOYUK K [MO3HAHUIO HCTUHHBIX IPUYKH, HOO YEJIOBEK 3aBEJOMO
«BKJIFOUEH» B )KM3Hb TE€X )K€ TPAHCIIOPTHBIX CPEJICTB, KOTOPHIMU OH YIIPaBJISIET.

JIx000ii yenoBeK — MPOBOJIHUK U COYYACTHUK CTAHOBJIEHUS M PA3BUTHSI PA3HBIX «JIMHUI
AKHU3HU», Kyla TOYHO TaKXKe «BKIJIIOYEHBI» U MHOTHE Apyrue jroau. A kak umeHHo? Kro
OTBETUT?

W npaBuiibHO roBOpUT pycckasi moropopka: «Komy ObITh YTOIMIIEHHOMY — TOMY HE OBITh
noBelIeHHbIM». M ToMy He cuecThb JoKa3aTelbHbIX (DAKTOB U CIIy4aes.

B Hacrosiiee BpemMsi HyMepOJIOTHH 3aHUMAIOT CBOKO, OTHOCUTENIBHO CIIOKOHHYIO,
«HULIY» B CTPYKTYpE HOBBIX U HE3aBUCUMBIX (0T Hayku!) uccienosareneii Hemosnanuoro.

VIMeHHO 1S TAKUX UCCliejoBaTeNel, KOTopble He O0STCS HOBOTO U MOCTOSIHHO
COBEPUICHCTBYIOT CBOM IPEJCTABIECHUS PaJId BO3POKACHUS HAYYHOU HYMEPOJIOTHH, 5 ITHUILLY
JAHHYIO CTaTbIo.
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OTa cTaThd O COBCPHICHCTBOBAHUHN «MHCTPYMCHTA ITO3HAHUA YHUCCII. M 0 BO3MOXKHBIX
HN3MCHCHUAX B IIPEACTABIICHHUAX O YHCJIAX.

Jlroqu, )xuByiue Ha 3eMiie, UMEIOT € POXKIEHUS HAOOPBI KAYECTB, KOTOPHIE CO BPEMEHEM
packpbIBalOTCA U GOPMUPYIOT CyAb0Y YeIOBEKa, a TAKXKE BO MHOT'OM OIPEAEISIOT BCE
COJIEIHHOE UM B KHU3HHU.

Jlroau criocoOHBI K peanu3au CBOUMX UJIEH, 3aMBICIIOB U IIPeIHA3HAYCHUS

Jlroau criocoOHBI K COy4acTHIO B )KU3HU U JIeNax JIPYrux JIoAel — oT ApyxObl U Opaka, 10
TPy, COOOIIECTB U OOIIHOCTEHN caMoro pa3Horo mMacirada, rie OHH COY4acTBYIOT IO CBOEMY
CPOJICTBY CBOUX YOCKICHUM.

Bce dhopmbl peanuzanuu ciocoOHOCTEN 0 U UX caMopeaIn3aluu TpeOyoT HalIuyus
omnpeneNEHHbBIX KauecTB, 0€3 Uero HUKaKkue JeHCTBUSI HEBO3MOKHHBI.

Poxnenue noboro yenoBeka — akT (COOBITHE), KOTOPOE BCErja MPOUCXOAUT BO BpeMeHu. 1
Jla’k€ TOJILKO IO 3TOM MPUYMHE 3TO CBSA3aHO C OJAHOMEPHBIM U3MEPEHUEM U TOUKAMU-YHCIIaMU
Ha ocu Bpemenu.

Poxnenue uenoBeka — coObITHE, KOTOPOE OCYIIECTBIISETCS TAKXKE U B IPOCTPAHCTBE, Y
KOTOPOTO €CTh CBOM KOOPAMHATHI (OT XMKUHBI JI0 METAaraJlakTUKH ), & 3HAYUT — CYIIECTBYET U
[IPOCTPAHCTBEHHAS YUCIIOBAs ONPEAEIEHHOCTb.

Bceskas Bempb (00beKT) U3 yero-nmu6o cocrout. Kak MUHUMYM, cocTaB 00beKTa, UMEIOLIEro
Jla’ke KaYeCTBEHHO HE OIpeiesiieMble pa3HOO0pa3HbIE AIEMEHTBI, MOKET ObITh BBIPAKEH
YHCJIOM 3THX 3JIEMEHTOB. A B OTHOILIEHHH KaKJIOTO U3 TAKUX AJIEMEHTOB 00BEKTA, IPYTUMHU
YHCJIaMU MOTYT ObITh OTIPEIEIIEHbI XapaKTEPUCTUKHU CHEIU(PUUIECKUX KaUeCTB 3TUX AIEMEHTOB,
a Tak ke 00bEeKTa B LEJIOM.

B Hacrosiee BpeMsi HEM3BECTHBI HUKAKHE 0OBEKTUBHBIE CIIOCOOBI, C TOMOIIBIO KOTOPBIX
ObLIO OB BO3MOKHO OCYILIECTBUTH MOJHOE, LIEIOCTHOE, MHTETPUPOBAHHOE U OOBEKTUBHOE
BBIPAYKEHUE CJI0KHOTO KaYECTBEHHOTO O0BEKTa OJTHUM YHCIIOM.

JIroasimM mpuUxoIMTCs OJB30BATHCS I€3UHTETPUPOBAHHBIMU (M HETIOJIHBIMH) JAHHBIMU, a
TaK)Ke NPUMEHSTh pa3IMyHble SMIUPUUECKUE CIIOCOOBI JISl YHCIOBOIO OTOOpaKEHUS
(BpIpaXKeHMsI) LEIOCTHBIX, UHTErPaIbHBIX KAUECTBEHHBIX XapaKTEPUCTUK OOBEKTOB.

KauecTBeHHOM T€OpUM YHCEN — HA CETOIHSIIHUMI I€Hb TOXKE HE CYILIECTBYET.

B npesnoctu (2500 net Hazan, Bo BpemeHa [ludaropa) cyrb onrucanHON TpOOIEMBI YK
ObL1a U3BECTHA U JUI €€ PEeLICHUS MbITAINCH IPUMEHATh METO/IbI ClIeUaIbHON HAYKH,
HYMEpOJIOTHH, HIHE HE COXPAaHUBILEHCS, YTPAUEHHONW U HE3aCIYy’KEHHO 3a0bITOi1.

[IpoGnema 4ynCIOBOrO BHIPAXKEHHUS CIOKHBIX KAUECTBEHHBIX OOBEKTOB (B TOM YHCIIE U
JOJIeH) OHUM €JMHCTBEHHBIM YHMCIIOM, YTO COOTBETCTBYET Hjaee EnMHCTBEHHOCTH U
YHUKaIbHOCTH KaXJ0ro oobekTa Beenennol, coBpeMeHHON MaTeMaTUKON He 00CyXaaeTcs U,
TeM OoJiee, HEe pa3padaThIBacTCs HU B KAKOM MPAKTHYECKOM TUIAHE.

I'maBHas nmpuunHa — He3HaHWE OOBEKTUBHBIX CBA3EH MEXK/Y KaueCTBaMH U YUCIIaMHU, T.€.
OTCYTCTBHE TEOPETUYECKON OCHOBBI JIJISl Pa3BUTHS «KAUECTBEHHONW MaTEMaTHKI.
[TapamokcanbHO, YTO MATEMATUYECKUE CBSI3U U OTHOLLEHUS MEX/ly BCEMU 00bEKTaMU
Bcenennoii mpu3HaroTcs, HCCAEAYIOTCS M HAYYHO MCIOJIB3YIOTCS, a TO, YTO 3TH CBSI3U
MaTepUaJIbHbI U 3aKOHOMEPHO PEATM3YIOTCS MEXAY KaUeCTBEHHO Pa3HbIMU O0OBEKTAaMU — IIPOCTO
UTHOPUPYETCS.

CoBpemeHHast pU3UKa U IPYrre eCTECTBEHHbIE HayKH, KOTOPbIE U3y4alOT B3aUMOJEHCTBUS
Pa3HOKAaYeCTBEHHBIX 0OBEKTOB PUPO/IbI U HAXOIAT 3aKOHOMEPHOCTH 3TUX B3aUMOJECHCTBUM,
BBIPAXKAIOT UX, KaK MPaBUJIO, B BUJE MaTeMaTHYeCKUX cooTHowmeHuil. Ho, crporo rosops,
MMEHHO B CUJTy OTCYTCTBHSI «Kau€CTBEHHOM TEOPUHN YHCE», BCE ATH CBSI3U U BHIBOJbI YUEHBIX
HE SBJISIOTCS HU JI0Ka3aTelbHBIMU, HU HcUepIbBatoIMMU. 1100 He JoKka3aHa CBS3b YMCET U
SIBJICHUN TPUPOIbI!

Opnako enié OoJiee CyliecTBeHHAs IPUYMHA YKa3aHHOM MapajoKCaJbHOM CUTYallud COCTOUT
B TOM, YTO B MaTeMaTHKE HEU3BECTHA (B JOCTaTOYHOI Mepe) Jake KOJIMUYECTBEHHAsk CTOPOHA
YHUCJIOBBIX COOTHOIIEHUN Y 3aKOHOMEPHOCTEW, KOTOPBIMHU €1 ITPUXOJUTCS OTIEPUPOBATH.
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B yactHOCTH, peub UIIET O pacpocTpaHEHHOMN MPAKTUKE BHIPAXKEHUS OJTHUX YUCEI — Yepe3
npyrue yncia (Kak IMEIOIIUX pa3MepHOCTh, TaK U 0e3pa3MepHBIX). A TouHee 00 omnpeeIeHun
Pa3IMYHbBIX KOHCTAHT U MMOCTOSIHHBIX.

COOTHOCHUTENIBHOCTD YUCEII CaMUX I0 ce0e, BHE JI0Ka3aTeIbHOTO MIPU3HAHUS KaueCTBEHHOM
CBSI3M 00BEKTOB, KOTOPBIE UCCIIEYIOTCS, C OUEBUTHOCTBIO ABJIAETCS U OECCMBICIEHHON U
HEZ0CTOBEPHOM. A eciiM Takasl CBsI3b €CTh, TO BOSHUKAET IPAaBOMEPHBIN BOIIPOC O TOM, OTKY/a
K€ TOTI'/1a B3sU1aCh BO3MOXKHOCTh COOTBETCTBYIOIINE OTHOILIEHUS PEaIN30BbIBATH?

[Ipu BCEM 3TOM COBEPILIEHHO MOHATHO, YTO HUKAKUE B3aUMOJAECUCTBUSI 0OBEKTOB
HEBO3MOXKHBI TaM (B TOM, TOTJla U Tak), IJi€ Takas BO3SMOKHOCTb HE 00OecrieueHa CTPYKTypamMu 1
COCTaBaMHM 3TUX 0OBEKTOB. JTO ke OTHOCUTCA U K YUCIOBBIM (hopmaM. Jlaxke eciiu Obl 3TO ObLIH
TOJIbKO (hopMasnibHbIE cr1oco0 oToOpaskeHus. A ecii 3T0 He (popMalibHbIE OTOOpaXKeHus, a
0TOOpaxeHMsl, KOTOPbIE COOTBETCTBYIOT (PU3UYECKUM PEANUSAM, TO OTCYTCTBUE JOJIKHON
MIOJIHOTBI OTOOPAKEHUSI — €CTh CBUJIETENICTBO MPUHIUITHAIBHOMN HETIOJIHOTHI COBPEMEHHOTO
MaTeMaTHU4eCKOro ammnapara.

Ecnu matemaruka — geiictBuTenbHO [{apuiia Hayk, TO rJIaBHBIM «COBETOM
3aMHTEPECOBAHHOTO MOJIB30BATEINS» 31€Ch MOXKET OBITh TOJBKO rOpsiuee MoXKeJIaHue K Hell -
nepecTaTh CYMTATh OTOOpaKaeMbIii €0 MUP TOJBKO «I10 TOJIOBAMY, T.€. KOJUYECTBEHHO, 1
nepenTy, HayduThesi(!) pa3ninyarh U MpaBUIIBHO 0TOOpakaTh KaYeCTBEHHbBIE PEATTUU 3TOTO
Mupa. B npotusHoMm cityuae Llapuny xa€t Hen30exHbIi «1BOpLOBBIN» nepeBopoT. Ho, Toraa
et Ha cMeHy npuaET coBceM apyras Llapuiia, kotopas OyaeT 607ee BHUMATEIbHON K KaueCTBaM
cBoero «Hapoja» - Hucenn!

BaXHOCTb 3HAHMI 0 CTPYKTYPe YMCJI0BbIX 00bEKTOB

Bo3sBpamiasce K BOnpocy 0 Ba)KHOCTU 3HAHUS COCTaBa (CTPYKTYpP) UUCIOBBIX OOBEKTOB IS
[IPaBUJIBHOTO BBIPAXKEHHSI peaibHbIX B3aUMOJICHCTBUI ClIeAyeT MO JYEPKHYTh aCIEKT
00BEKTUBHOCTH U OJIHO3HAYHOCTH YHOMSHYTBIX 3HaHUH.

D30TepruecKHe 3HAHUS CBUJIETENIbCTBYIOT O CYLIECTBOBAHMH TAKOIO B3rJIsAa Ha YKCIa, IPU
KOTOPOM CUUTAJIOCh, YTO BC€ OHM Mpou3ouutn u3 Exunnnbl. CoriacHo 3TUM IpeICTaBICHUSIM
Bcs Beenennas ectb apeHa iefcTBuUS (B3aUMOAEHCTBHUS) UUCEN B COOTBETCTBUHU C
3aKOHOMEPHBIMU YHUCIIOBBIMU AJITOPUTMAMH U CBOMCTBAMH CAMUX YHCEI.

CoBpeMeHHbBIC 3HAHUS HE OTPHUIAIOT OCOOBIX CBOMCTB HEKOTOPHIX (HO, 1aJieKo He Bcex!)
qucesl, HalpuMmep, T.H. «IPOCThIX yucesn». OJIHaKo 3aBECOil MOTUaHuUs OKPbITA IJIaBHAs
npoOiema, mpodiieMa MPOUCXOXKIECHUS YUCEN U, B IEPBYIO odepeab, [lepBoiudp.

Mesx 1y TeM XOpOILIO U3BECTHO, YTO OCHOBOIIOJIOKHUK HyMepoJsoruu, [ludarop u ero
yaennku emé 2500 et Hazax onpeneaii U uccieqoBanu 6osee 60 Ka4ecTB Yrcell, KOTOPhIe
OHM TBITAJIUCH MPUMEHSATH JJIs1 PaCUETOB BCEX ACNEKTOB BhITUS U UeI0BEUECKOM KU3HU.

Ha ceroausmHuii 1eHb B OTHOIIEHUH IIPOCTBIX YUCEN», HAIPUMEP, MaTEMaTUKHI
HMHTEPECYIOTCS PUPOJION UX YCTPOEHUS, HO COBEPIIEHHO HEJIEIBIMU 00pa30M MBITAIOTCS ... HE
MPU3HABATh UHAUBHUIYAJIbHBIX, 0COOBIX, KAUECTBEHHBIX CBOMCTB 3a OCTAJIbHBIMH YHCIIAMH.

Takum 00pa3om, 10 BCEMY BBIXOAUT, YTO B 0OCYXAaeMOi pobiieMe HauuHaTh CIIeyeT, KakK
BCEI/Ia — C COCTaBa, CTPOEHUS U CTPYKTYpbl 00bEKTa MO3HaHUs, T.€. coocTBeHHO Yucen. U,
pasymeercs, 3/1eCbh HE0OX0 UMbl HOBBIE TIOJIXO/Ibl M METO/IbI, @ TAK)KE IIEPEOCMBICIEHUE BCEX
YK€ UMEIOIINXCA 3HAHUU.

Camo nonstue — «COCTAB UMCJIIA» - yxxe npearnoiaraeT HeKHil mpouecc BO3HUKHOBEHUS
YHCell, UX «COCTaBJICHUsSD U3 KAKOr0-TO UCX01HOro Habopa uudp mim uabix HAUYAJL u
IIPOLIECC JabHEHMIIEro B3auMOICHCTBUS TAKMX «COCTABHBIX» YHCEN (B COOTBETCTBUU C UX
CTPYKTYpOU U Kakoi-To 00111ell 3aKOHOMEPHOCTHIO).

Ha ceroausmnuii A€Hb MbI IPUHUMAEM, YTO Y YUCEJl HET HUKAKUX UHBIX JJIEMEHTOB, U3
KOTOPBIX UX MOXHO OBLIO OBI «ClIaraThy», KpoMme mMudp 3TUX Yrcell (He3aBUCUMO OT CUCTEM
cuucnenus). Ho, oTcrona, kak MUHUMYM, CJI€AyeT HEPaBHO3HAYHOCTh caMHX LD, a
CJIEIOBATENIbHO, HAJTMUKUE Y HUX UHIUBUIYAIbHBIX YEPT U CBOMCTB.
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A TIpY HaJIWMYWW WHAUBHIYATBHBIX YePT Y UG, JTOJHKCH CYIIECTBOBATH OOIIHIA T HUX
BCEX MEXaHW3M B3aUMOJICHCTBHS, B paMKaX KOTOPOTO 3TH IH(PBI MOTYT peain30BaTh CBOU
CBOWCTBA M OTUETIIUBO MPOSBIATH ce0sl B APYTUX YUCIIAX.

EctecTBeHHO, 4TO BOTIPOC O MPOsIBICHUHU H(pP 1 dncen B GU3NIECKHUX MPOIIECCax MBI TIOKa
OCTaBJIIEM 33 CKOOKaMH.

B naHHO# cTaThe MBI TO3HAKOMHUMCS ¢ METOANYECKIMH 0COOCHHOCTSIMHU OJTHOTO HOBOTO
croco6a, NocpeICTBOM KOTOPOTO MOSBISETCSI BO3MOXKHOCTD U1 0OObEKTUBHOI'O aHAJIN3a JIFOOBIX
LIETBIX YHCEJI Ha MPEMET OTNpeIesIeHHs cocTaBa camux yucen. Crnoco0 omwucad B padote [1].

Hogglif crioco0 no3BoJisieT HEKOTOPhIM 00pa30M paCIIMPUTD HAIIM MPEACTABICHUS O YHCIaX.

Hmak, nusice npedcmaegniensl 3mu camole HOGblE NPEOCMABIEHUA:

JIxoOble yKcna UMEIOT CBOU YHUKAJIbHBIE COCTAaBbl KOMIIOHEHT (CJIaraeMsbIxX), KOTOpble ObLIN
Ha3BaHbI «CMEKTPaMM YUCEN» MO U3BECTHOM ONTUYECKON aHAJIOTHH.

Oco0eHHOCTh «4UCJIOBBIX CIIEKTPOB) BCEX YUCENI COCTOUT B TOM, YTO OHU COCTaBJICHBI U3
Ha0OpOB (CyMM) IBOCK B Pa3HBIX CTEMEHsIX — OT () 10 6ECKOHEYHOCTH.

HeuérHocTh uncen (B ueiaoM) GopMUpyeTCsi IPUCYTCTBUEM B «UHUCIOBOM CIEKTPE» TOJIBKO
OJHOT'O0 KOMIIOHEHTA — 2°=1.B MPOTUBHOM CJIy4ae YUCIIO — YETHOE.

Cpeny cTeneHHBIX KOMIIOHEHT, OTpaXxaromux coctaBsl [lepBormdp, ecTs Takue, KOTOpbIe
MUMEIOT TOJIKO OJJHY KoMItoHeHTY. Takue [lepBormdps Ha3BaHBI «YHIMOATHHBIMI.
Yaumonansuel — 1,2,4, u 8.

HenpepriBHbIi (B cymMMe U 6€3 MPOITYCKOB) psAJl CTEIIEHHBIX KOMIOHEHT C OCHOBAaHUEM — 2
dhopMuUpyeT MUKINYECKUN MPOTECC, KOTOPBIM B HYMEPOJIOTHIECKOH (hopMe 0TOOpaKEHUST UMEET
abpuc (TpaeKTOPHIO), HA3BaHHYIO «0a00uK0i». CMBICIOBBIM COACPKAHUEM ITOTO Tpolecca
SBJIETCS MOHATHE «YMHOKEHUSD) (IIPEYMHOXKEHHUST). ITO CIIUPaAJIEBUHBIA U OECKOHEUHBIN
poLecc.

JIroObIe umcina, pa3noKeHHBIC B YUCIIOBOW CIIEKTP, CBOUMH KOMIIOHEHTaMH (hparMeHTapHO
peaIn3yIOT yKa3aHHBIN BbIIIE OOIIMI IPOLECC IPEYMHOKEHHS. A 3HaYUT, BECh ITPOLIECC
(T7106a7TbHO) TIPM UCUE3HOBEHHUH JIFOOOTO U3 YUCEIT CTAHOBUTCS MPOCTO HE JOCTHKUMBIM. To
€CTh, 0€3 CyIeCTBOBaHUs YKCell, Kak 00beKTOB PeanbHOCTH, TI000€ pazBuTHe Bo BeeneHHoM
poCcTO OCTaHOBUTHCA. CyllleCTBOBaHUE U B3aUMO/ICHCTBUE YHCET — OCHOBA Pa3BUTHS
Bcenennoi.

YIOMSHYTBIN BbIIIE CIIOCOO, HA KOTOPOM CTPOUTCS ONHUCHIBAEMOE YMCIIOBOE CIIEKTPAIbHOE
pa3ioKeHue, UMEET JOIMOJHUTENbHbIE 0COOEHHOCTH, O3BOJIAIONINE BbICKa3aTh U 001I1E
MIPEITOJIOKEHUS O YHCIIOBBIX SBJICHUSX.

I'mo6anpHOE yMHOMXKEHHE (IIpeyMHOKeHue) PeanbHOCTH TOCPEACTBOM YHCEN
OCYIIECTBIISIETCS B OTHOMMEHHBIX AIIEMEHTAPHBIX aKTaX YMHOYKCHHUS MY JTFOOBIMH JIBYMS
YHCIIaMU.

JIroObIe 1BA COMHOXUTEINS, KaK 0KA3aI0Ch, UMEIOT YETKHE MTPU3HAKHA OTIUYNH, KaK B
OTHOIICHUH PEaTH3aIMi CBOUX BHYTPEHHUX MOTEHIIUH YMCEN, TaK M B OTHOIICHUH PeaTU3aIiH
HY>KHBIX IIPOSIBJICHUH MO ACVCTBUEM ITOTEHIUHN APYTUX YHUCEIL.

CobcTBeHHbIE TOTEHIMH YKCIa OTPEEIIAIOTCS COCTABOM MPOLEAYPHBIX KOMIIOHEHT
[TepBoro coMHOXUTENS, a 32 peaTu3aluio TpeOyeMbIX (hparMeHTOB TJI00ATILHOTO MpoIiecca
MIPEYMHOKEHUSI OTBETCTBEHHBI ciiaraemble Broporo comuosxurens. Kaxnoe uuncio —
JBOMCTBEHHO M MO>KET BBITIOIHSTD, KaK YIPaBISIONie (GyHKINHU, TaK U QYHKIIUH YIPABISEMOTO
AJIEMEHTA.

B ponm ynpasnsiemoro anemenTa (3¢ dexropa, cyMMaTopa HEOOXOIMMBIX ClIaraeMbIX
pe3ynbTaTa YMHOXKEHHUSI) TI000€ YHUCII0 HE UMEET HUKAKUX OTpaHWYEHUH, HOO0 JTF000€ YnCIIo
MOXKET OBbITh YMHOKEHO Ha JIF000€ IPYroe, 4To MOPOXKAAET MPAaBUIbHBIN Pe3yabTaT YMHOKEHHUS.

B ponm ynpagnstomiero aneMenTa oco0ast mporieaypa yMHOXKEHUs PopMuUpyeT, oTOUpaeT u
nepenaéT ynpaBJSOMUi CUrHAJI BTOPOMY COMHOXKHTENIO. A B II€JIOM - CO31aET HEKYIO
WHJIMBUAYAITBHYIO (7151 JAHHOTO YKCIIa!) «T€HEPUPYIONIYI0 MAaTPHILY» PaBUIBLHOTO Pe3ybTara.
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CMeHa nopsijika COMHOXKHUTEJIEH KOHEYHOTO pe3ysbTaTa He MEHSET, HO COCTaB KOMIIOHEHT
(crmaraembIxX) IpH 3TOM OyJIeT UHBIM, HO HHAMBHUAYAJIbHO CBSA3aHHBIM Beerja c [lepBbim
COMHOXKHTEIIEM.

[To oGmuM cBo¥icTBaM (IoKa eiié He JOKa3aHHBIM apu(METUUYECKH ) PUCKHY BbIPa3UTh
yoexaenue, yTo o0e GyHKIMH yncen (reHepaTopHble U A3PPEKTOPHBIE) OCYILIECTBISIOTCS
YKCJIaMUd MTHOBEHHO, OJIHOBPEMEHHO M HEOI'PAaHUYEHHO 10 OTHOIIEHHUIO K KOJMYECTBY UICHOB
YHCJIOBBIX B3auMoeicTeuii. 6o uncna — cnenuduyueckas o01ias nepBuuHas CyOCTaHIIHs
Hameit PeanmpHocTH, €€ BrITHS.

[IporpaMmsbl ynpaBiieHUsl U aKTUBALUU (PParMeHTOB (UTOTOB YMHOKEHHUS) POTPECCUBHOTO
BoITus, BBISBIEHHBIE B YUCIIAX, SBISIOTCS CYIIHOCTHIO CAMMX YHCEN U MPUCYIIH UM U3HAYATbHO
1 BeyHO! MHBIX CYyIIHOCTHBIX MPOTPaMM YHMCEIl [T0KAa HE BBISIBIIEHO. A TOCKOJbKY Uncia —
OCHOBa Mupa, Becenennast pa3BuBaeTcs, X0Ts Obl M IPOTUBOPEUNBO, HO OYEBUIHO, YTO HE K
KOHILYy CBOETO CYIIIECTBOBaHHUS.

Opnako caM Bonpoc o criocobax pa3BuTus BeenenHnoit BoBce He 3apbIT. Ele npeacrout
YSICHUTD IJIaBHbIE IPUUMHBI U MEXaHU3MBI Jyalli3Ma BceX siBJIeHUuH npuposl. U, B pamkax
JAHHOTO 00CYXJIeHUs!, 00Jiee BCEro Ha poJib INI00aTbHOM MPUYKHBI Tyadu3Ma MIPETeHIYIOT
Takue cBoiictpa uuces, kak ux YETHOCTb u HEUETHOCTD. O6 5ToM rOBOPHIIM M HAILK
npenredn — nudaropeiipl, KOTOpble 1€TaIbHO U BCECTOpOHHE u3ydanu cBoiictsa JJBOUILIBI.

Kpome BaxkHbIX CBOMCTB «/IBOHIIBD 0CO00€ 3HAUEHUE UMEIOT U CBOICTBA «CeaqMUIBD»
(Cemépkm), KOTOPOM HE CITy4aiiHO U3PEBJE OTBOAMIACH poib Co3narensHullbl Mupos. B
paMKax HUCIOJIb30BaHUsI KOMMEHTUPYEMOTO 3/IeCh crioco0a BIiepBbIe Obla HAIJISIIHO MPOSIBICHA
cneKkTpaibHas cTpykrypa «CeMEpKu», KOTOpasi C TPAAUIIMOHHBIX (B TOM YHUCIE U O(DUITHATBHBIX
Heonu(aropelckux) MO3ULUN oNpeeNnsaiach He HHAU€ KaK — «<HUYEM He MOPOXKAEHHAS» U
«HUYTO HE TOPOKIAIOIIASD.

Hogeriit cioco® onpenieneHus: YMCIOBBIX CIEKTPOB TOXE BbACTNI «CeMEPKY», KaK
YHHUKaJIbHYIO cpenu Apyrux IlepBouudp, HO, Ha 3TOT pa3, B KAUECTBE €AMHCTBEHHOM
[lepBoumdpsl, cocTosiei cpasy u3 enbix Tpéx yaumonainbHbix IIEPBOLIU®P (7=1+2+4).

A Tenepb BHOBb BO3BpAaTUMCS K Haualy CTaTbU U K BOIIPOCY O TOPOCKOTAX U UX
MIPUMEHEHUH I UCCIIeI0BaHUS YeJIOBEUECKUX cymiecTB. Bech npeapaymumii skckypc (B
«abcTpakTHBIE» CBOMCTBA YUCEN) ObLT HEOOXOAMM, YTOOBI TTOKA3aTh MOTCHIIMAILHBIC
MEPCIIEKTUBBI HOBBIX MPEJCTABICHUN B chepe MaTeMaTHKH.

CriekTpasibHOE Pa3JIoKEHHUE YHCENl TI03BOJISIET YTOUHUTh HE TOJIBKO CMBICIIOBBIE
untepnpetanuu [epsoundp u Hucen, KOTopble HCHOIB3YIOTCS B HyMEPOJIOTUH, HO U aCTIEKThI
oO11ero noaxoAa B BOIpocax pacuéra ropoCKOIIOB.

Hmak, cnasnas omauyumenvHas 0cOOEHHOCHb HO8020 CHEKMPAIbHO20 NO0X00a
cocmoum ¢ mom, 4mo ¢ OMHOUEHUU YUCTO06bIX 00DEKM OB U MAHUNYIAYULL, KOMOPble
UCROIL3YIOMCA 8 HYMEPOI02UU, Mbl MENEPb MOYHO U 00bEKMUBHO 3HAEM —

U3 YET'O COCTOAT BCE HCCIEAYEMBIE YUCJIA (u LHugpw).

Yka3aHHas Bbile 0CO6GEHHOCTb BNUAET, npexpae Bcero, Ha UHTepnpeTaunuo CMbICIIOBOIro

coaepxaHus rnaBHbIX 3N1eMeHTOB HyMeponoruvm — Mepsouundp. 3aecb HaM NPeACTOMUT,

BO3MOXHO, BHOCUTb KOPPEKTUPOBKU B OCHOBHbIE, MPaKTUYeCKU akcuomaTuyeckue,

onpeaeneHus. A TaKkxke npoBepATb Ha NpakTUKke 3)(PeKTUBHOCTb ITUX KOPPEKTUPOBOK.

B cB0éE Bpems (He Tak yX M JIJaBHO) 3aMeuaTeNbHbII UcaTeIb U UCCIIeI0BaTeNb HEITO3HAHHOTO,
Opuii Pocuuyc B cBoeii ctathe «['ananue: cyeBepue uiim..?» Hamucail 0 HyMEpOJIOT MU
clleiyoIlee:
«Hymeponorus... Hapsny ¢ ... mpaouyuonnvivu (AK)... ciocobamu momydeHus
nHpopmanuu 00 yJaJIeHHOM HACTOSIIEM, TPOLUIOM WK OYAyIlleM, U3BECTHbI METO/IbI,
BBISIBJIEHHE PAI[MOHATILHONW OCHOBBI KOTOPBIX BECbMa 3aTpyAHUTENbHO. K HUM,
HECOMHEHHO, OTHOCHUTCS U TaK Ha3bIBaeMasi HyMEpOJIOTHsl, KOPHU KOTOPOH yXOJST B
rJ1yOb THICSIYEIETUH. .
... OcHoBartenemM MUCTHKH uncen NpuHATo cuutath [ludaropa, kotopslit okono 550 rona
710 H.3. 00paTuJI BHUMaHUE Ha TO, YTO PSAOM IMOCIIEI0BATENbHBIX CIOKEHUHN LD,
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COCTaBJISAIOLIUX JIF000€ YHCII0, OHO MOKET ObITh MPUBEJEHO K OJHOM U3 3HAYAIUX HUDp
psana: 1,2,3,4,5,6,7,8,9 (mymeponocuueckoe cokpawenue yucen — AK).
. ... A MHOrO no3xe cpeaHeBeKoBbIN yueHblid KopHenuit Arpunna B cBoeit padote
"OkkynbTHas Gpuinocopus” MPUCBOUI /ATUM LKdpamM/ MUCTUYECKUE 3HAYECHMUS,
paciudpoBaB ux.
... Bemukuit Apucrotens chopMyaupoBasl OCHOBHBIE IOJIOKEHHS YUEHUSI O YHUCIIE,
paszpabotanHoro [Tudaropom, B ciemyromux cioBax: "DIeMEHTBI YUCET CYTh SJIEMEHTHI
BCETO CYIIECTBYIOIIETO M UYTO BCE HEOO €CTh TApPMOHUS U YUCIIO".
... I3BecTHO MHOX€ECTBO paboT, MOCBAIIEHHBIX HYMEPOJIOTHH, OXBAThIBAIOIINX KaK
paccMOTpEeHUE YUCIOBOI rapMOHUU BCETO CYIIET0 B COOTBETCTBUHU ¢ uaesmu Iludaropa,
TaK U yCEUEHHBI BApUAHT HYMEPOJIOTHH, TPUMEHSEMbIN B ONPEAEICHUH CY1bObI
YEJI0BEYECKO ...
Paccmotpum Habop Tabimi (Puc. 1, Hibke) r1e npeAcTaBiIeHBI JaHHBIE TI0 PA3JIOKEHHUIO
[lepBommdp B UX YUCIIOBBIE CIIEKTPHI U MOTMBITAEMCS 3aHOBO MOHATH CYIIECTBYIOIINE
onpeneneHus [leporudp B CBsI3M C yCTAHOBICHUEM COCTABOB ATUX LHQD.

Paznowenne [eppoundp B cnierTphl

11 M ] [3%1 | (] [531 ] Pes ][ 751 [|PL] [031
a-n 112 (]3] N ] [312 |3 T2 [ [
— (2=2) (3=1+2) 1.4 14 1 -I-vl'l -T-"-l.,_ ?‘-L__
— l.'l-"] {5=l+-” |G= _1+-‘]- E'.— I_-i_:l_.n ] ﬂ -l- 3
P— (5=8) (9= 1+8)

Puc.1

IlepBas rpynna Ilepsouudp. IIpexne Bcero, Ha Puc.1 MOXHO yBUIETB, YTO
HEPAa3JI0KUMBIMHU, «YHUMOJIAIbHBIMUY OKa3aauch He Bce [lepBoimdpsl, a TOJIBKO HEKOTOPHIE U3
Hux — 1,2, 4 u 8 (B npenenax nepBoi AeCATKH).

C mpaouyuonnvix no3uyuil u nPeOCmagieHuil Hymepoaio2uu 3mo 00CmamoyHo
HempuUeUAIbHBLIL Pe3ynbmant, KAK NO CMbICLy, MAaK U no KOHKpemuomy Haoopy Ilepeoyudgp.

Bropas rpynna IlepBouudgp — 310 3,5,6 u 9. [lepBormdpsl 310i1 rpynmnsl 0ka3aauch
CJI0KEHHBIMU U3 ABYX JIPYruX, IpuuéM, 00s3aTenbHO yHUMoAanbHbIX [lepBouudp.

Tpetblo rpynmy cocraisieT TOJIbKO 0/1Ha «cTpaHHash» [lepBoundpa «7» = 1+2+4. D10
equHcTBeHHas [lepBonmdpa (B mpeaenax aecarka), KoTopas okKa3anach CyMMON ax IEIbIX
TPEX yHrMOJanbHBIX 1HMD!

Yerpépras rpynna (Toxxe U3 oAHOro npeacrasutens) — 1o [lepBouudpa «6», koTopas
COCTOMT U3 JIBYX YHUMOJIAIbHBIX LIU(P, HO 0COOEHHOCTH 37IECh B TOM, uTO 3Ta [lepBormdpa
«IOPOXKJICHAY. .. 0e3 mpsiMmoro ydactust Adcomtora (1): 6 = 2+4 (!).

Ymo xnce cnedyem uz ymux 0aHHbIX?

1. OpnHo3HauHas TpakToBKa cMbicia [lepBouudp Tenepb MOKET UMETh MECTO TOJIBKO IS
YHUMOJIAIbHBIX IU(p U3 Bcel «aecstuub» - 1,2, 4 u 8.

2. «CocraBubie» [lepBomudpsi (3, S 1 9) Teneps cieayeT TPaKTOBaTh C 005S3aTEIbHBIM
y4€TOM B UX cocTaBe «1», a mudpy «6» - ¢ 00s3aTeNbHBIM YUETOM HUDPBL «2).

3. Cenmuma «7» Bcerja uMmesna 0coOblif CTaTyc U 0COO0YI0 3HAYUMOCTh. B HOBO# TpakTOBKE
3TO TOKE COXPAHUIIOCH, HO, TENIEPb, HE KAaK CKpBITasl TaliHA YyKcia — «HEPOKIAEHHOTO U
HEPO’XKIA0IIETO», a HA0OOPOT, KaK TaliHA CTPAHHOT'0, HO OYEBHIHOTO CHMOMO03a Udp:
7=1+2+4.

4. OtHOcCUTENbHO NepBOM TpymIbl yHUMOAaIbHbIX [IepBormdp (1,2,4 u 8) MoxHO cpazy u
TBEPO CKa3aTh, YTO OHU BBIPAXKAIOT COOON HEKHUI MOPAJIOK (3Tambl, CTYIEHH, paHTH U
Ip.) BceoOLIEero 1 yHUBEPCaIbHOTO IMpoliecca (Mpe)yMHOKeHUs. byib To oTAenbHbIi
o0wekT [Ipuponapl unu yenosek. M, cOOTBETCTBEHHO, C Y4ETOM CKa3aHHOTO, TaK UX U
TPaKTOBAaTh.
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5. IlpumeyaTenbHO, YTO B HOBOM TPAKTOBKE KiIacCHYecKas «/lecsaTuua» Tenepp Toxe
coctaBHoe uncio: 10 = 2+8, koTopoe nMopoxaeHo 0e3 MPSIMOTo U HENOCPEACTBEHHOTO
yaactust Abcomora (1), HO ¢ ydactriem 2 M 8. A B LI€TIOM 3Ta CUTYyaIHsl TPAKTYETCS Kak
BTOPOM 1IMKJI CEMEPUYHOCTHU

6. Bo BTopoM nukie, Tak kak A0contot (1) yae nmposiBujics, €ro GpyHKIUU (110 pa3BUTHIO
Bcenennoii) Teneps B3suta Ha cebs «/[Boniia» (13-3a 4ero BO3HUKIIA TOJISPHOCTH 3TOTO
mupa), a BTOPAS cemepruHOCTb — 3TO pa3BUTHE [TOCJIE NEPBOrO LKKIIA = 7 I1aram,
HauuHas ¢ uudpsr 8.

7. Taxum oOGpa3om, BMecTe ¢ aBouriei (2) u B cymme ¢ (8) mbl umeeM «10». A ygactue
«CeMepHIIbI» B OTKPBITOM JEKaTHOM ITUKIIC MBI, KaK M YYIIIN TH(aropeiIipl, nMeemM
HCKIIFOUUTEIIHO B CKPBITOM (3aMacKHUpOBaHHOM) dopme!

BaxHo 0OTMeTHTB, YTO ceMepHYHbIe IMKJIbI pa3BUTHS BcelleHHO# TelicTBUTETbHO
CYLIECTBYIOT U OHHU (HA OCHOBE HOBBIX NpeACTaBJIeHHIA) MOKAa3aHbI HA ciaeaywieM Puc.2.

Ceprepriapocts Mupa v rnapsire LHmwener Pazenroa

| +@ = 14
ﬁAIZ_

[

Ha Puc.2 B kpacHoii pamke nokazaubl TPU ®A3bI (Ilepsoyughper) NU3nauaabHoro
HMKJIA nposiBjaeHuss AGcosiora (=7!). B cuneii pamke oTpakenbl anajnoruuibie TPU
®A3bI Broporo uuk.a, [leppouudpsl (m.e. Hauana) koTopoii akTHBHO
«3a/1eficTBOBaHbD) MIPH CTPOUTEJILCTBE BeesleHHOI BO BTOPOM ceMepruHOM HuKJe (= 14!).

Cxema Ha Puc. 2 no3Bossier, kpome ckazanHoro onpeaenuts 1 PASMEPHOCTD rnaBabix
LUKJIOB (II€PHOJI0B) BCEX MPOIIECCOB, 3alyLIEHHBIX U Mpoucxoaauux B PeansHocTu 1
MMEIOIINX, TaK CKa3aTh, WIUYEH3UI0 HA npUMEHeHue 6 Imoiu Becenennoir».

B IlepBom mukJie — 310 «pa3MepHOCTH» mepruoaoB kpatabie [lepBorudpam 3 u 5 (mudpa 9
CIOJIa HE BXOJIUT, TaK Kak 9=1+8, a 8 — mudpa Broporo mukia. A taxxe — 1,2,4 u 7(1).

Bo Bropom uukJie — 3To «pa3MepHOCTH» MIEPUOIOB, KOTOpbie KpaTHbI [lepBommdpam: 6, 10 u
12. A takxke —2.4,8 u 14 ().

B 000oux nMKJIaxX — 3TO TaK)K€ U TaKUE MEPUOTUYHOCTH, KOTOPbIE IOPOKIAIOTCS
BCEBO3MOXHBIMU KOMOMHALMSAMU U OTHOIIEHUSAMH (IIPONOPIUSAMHU) COOTBETCTBYIOIINX TJIABHBIX
LIUKJIOB.

Yrto 310 12€T HyMepooruu?

3710 1a€T BO3MOXKHOCTh U30aBUTHCS OT MPOU3BOJIA U HATSHKEK MTPHU UCUUCIEHUH IMPOTHO3HBIX
MIEPHOJIOB, HAIPUMEp, CYAbOOHOCHBIX (JI1 UCTOPUH CTpaHbl U Hapo10B) naT. CirydaiiHbie
MIEPHO/]Ibl HEBO3MOKHBI (M OIIMOOYHBI) MPOCTO B CHIIY TOTO, YTO OHU «HE MOACPKaHbI»
IIpe1yCMOTpPEHHbIMU B cxeMe (Puc.2) 4nciaoBbIMU aNropuTMamMu U COOTHOLIEHUSIMU.

Ecnu koMy-To moKakeTcsi, 4To HabOop TIIaBHBIX MEPUOJIOB CIUIIKOM O€IeH — IIyCTh OH
3aiiMérca HaxoxaenneM BCEX nponopuuii v OTHOIIEHUH TTIaBHBIX IEPUOOB, a 3aTEM —
MIPOMOPLUSAMHU BCEX MOJTYYEHHBIX PE3YJIbTAaTOB. A Jajiee - MPONoPILHUAMH IPOTOPIMA
COOTHOILIEHUH. .. U TaK 10 OECKOHEUHOCTH.

I'1aBHOe ke MeT0/10/10rHYecKoe MPenMyIecTBO, KOTOPOE MOJIydaeT 3/eCh JIF000it
HYMEPOJIOT — YCTAHOBJICHUE TJIaBHBIX («PaA3PeutéHHbIX YUCI08bIMU 3AKOHAMU)) TIUKIIOB U
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Hepapxuu Bcex Mpoyux, y:K€ BTOPUUHBIX HUKJIOB. M MOHUMaHue TOTro, rIe UMEHHO OT Havaja
JI00aTbHOM HEepapXUH [IMKJIOB HAXOJUTCS JIFOOOM APYroi pacyETHBIN UK. A OTCIO/IA U
CTEIMEHU «3HAYUMOCTH» BBIYUCIISIEMBIX HYMEPOJIOTOM MEPUOJOB U TPOTHO3ZUPYEMBIX JIaT.

A Teneps B3risiHEM Ha Puc.2 1 oTMeTHM, 4TO BCe YHUMOAalbHbIE IIU(PHI B ITOM cXeMe —
41Clla, KOTOPbIE MOTYT ObITh OJy4EHbl BO3BEIEHUEM OCHOBAHUS = 2 B LI€JIbl€ CTEIIEHH, HAaUUHAs
¢ «O». To ectb — 2°=1, 2'=2, 2°=4, 2°=8 u Tax manee: 16, 32, 64, 128, 256....

Cwmbici 3Toro axTa B TOM, YTO B [Iposenennom Mupe BCE SBISIETCS pe3yabTaTOM
IIPEYMHOKEHMS OJTHOTO eAMHCTBEHHOTO [lepBounciia = 2.

OpHako, 3TO HE NPOTUBOPEUUT omnpeaenstoueil ponu Adcontora (1), nb6o JBouiie um 66U10
MIOPYYEHO CTPOUTEIHCTBO JaHHOTO Mupa, a OHa cama — B HEIIPOSIBJIEHHOM COCTOSIHUH (T.€. B
crenenu = 0) paBHa 1. [Iporie roBops, 2 — 310 uHOOBITHE BCE TOTO *Ke AOcoJioTa.

Ko Bcemy mpouemy Habop wieHoB crenenHoro psqa (1,2,4,8,16,32,64,128,256...) — aTo HE
OJIHO U TO K€ YUCJIO «B JAECUCTBUNY.

JlocTaTouHO MPOU3BECTH TPAAULIMOHHOE HYMEPOJOTUYECKOE COKpAIllEHUE BCEX YHCEII-
YJICHOB 3TOTO Psija, Kak Mbl yBHAUM TpooOpassl apyrux [lepsouudp: 1,2,4,8,7,5,(1,2,4,8,7,5)...
Hogelif HymMmeposiornueckuil psii MHOTOYpPOBHEBBIN, IUKIUYHBIA U OECKOHEUHBIH.

[IparmMaTuyecKkuii CMbICH CKa3aHHOTO BBIIIE COCTOUT B TOM, YTO IOCJIEI0BATENLHOCTD LIU(P
u yucen psana - 1,2,4,8,16,32,64,128,256,512,1024,2048.. .- 3T0 yHUMOJaIbHBIC YUCIIA, KOTOPHIC
SIBJIIFOTCSL ISl HyMEpOoJIora HECOKPaTUMbIMU (B paMKax UCIIOJIb3yEMOI0 CIIoco0a BHIYMCIECHUS
CIIEKTPOB YHMCEJ) CYLIHOCTSIMHU.

K yncny Takux HECOKpaTUMBIX CYHIHOCTEH (B Mpeaenax KIacCH4eCKOM TaOInilbl YMHOKEHUS
[Tudaropa) nmeercs Bcero Tosibko 7 Takux yucen: 1,2,4,8,16,32,64.

Ecnu takue ymcia nonagaroTcsi HyMEpOJory B €ro pacuérax, TO OH JIOJIKEH 3HaTh 00
YKa3aHHOU BBIIIIE CIIEIMPUICCKON 0COOEHHOCTH TakuX yucen. DopmManbHO UX MOYKHO
MIpE/ICTaBIATh HHAUE, HO TOrAa 0ObEKTHUBHASI CYTh TaKUX uKcen OyleT IoI0pBaHa U B
UHTEpIpeTanusax OyayT BO3MOXKHBI IpyOble OIIHOKH.

JUig “IuTIoCTpaii MOXKHO MIPUBECTH JJAaHHBIN BBILIE PsiJl, KaK IPUMEP PsiAa BaXKHBIX JUIS
yenoBeka Bo3pactos (1 rof, 2 roga, 4 rosa u Tak jajnee), KOTia 3aBEpILalOTCs eCTECTBEHHbIE IS
qucell, a TAKXKe JJIs1 JTF000ro pa3BUBAIOLIErocs 00bEKTa U MPOIIECcca, «3Talbl Pa3BUTUSY.

[ToguepkHéM, uTo 310 OYAyT (0T HaYaNbHOM ToukH oTcuéral!!) umenHo Takue cpoku. He 15
neT, a uMeHHo 16 ner, He 33 rona, a umeHHo 32 roga. Iloromy, uTo 3TOro TpedyeT 0ObEKTUBHAS
YHCIIOBask IPUPOJIa IPOIIECCOB Pa3BUTHSI.

A Tenepp neperIEM K TaKoMy BaXKHOMY BOIIPOCY KaK pacuéT U MHTEPIpPETaLUs «UUCell
YeJI0BEKay.

Emé Bo Bpemena [Iudaropa nHeonuaropeitip 3aHUMaNuCh MOMCKaMH crioco00B U CPECTB
JUI BBIpa)KEHUS YeJloBeKa 0JJHUM unciaoM. Cpenn ux HaxoJJ0K ObUIO, B YACTHOCTH, 3HAMEHUTOE
«aucio Opakay.

brina pa3zpaborana, gomemamas 10 Hamwmx gHel, [TudaropoBckas cucrtema pacuéToB CynbObI
Y KauecTB JINYHOCTH YeJIoBeKa 1o jaare ero poxkaenus («Ksaapar [Tudaropay).

OpHako METOAMYECKUE PUHIUITBI U 3aKOHBI, IT0JI0)KEHHBIE B OCHOBY 3TOM CHCTEMBI pacuéra
710 Hac He JIOILIH.

3a BUAUMOM IPOCTOTOM MAHUITYJISIIIUHN, BKJIFOYAIOIICH, B YACTHOCTH, COSTMHEHUE QD THS,
Mecsla U rojia poXKIACHUsS B OJHO YHCIIO, a TAK)KE BIIUChIBA€Masi B TO K€ YUCIIO
HYMEpOJIOTHYEeCKasi CyMMa Bcex LU(p AaThl poxkieHus (IpUYEM TOJIBKO B IIEPBOM
COKpaieHuu!), CKpbIBalOTCS COBEPLIEHHO HEMOHSITHBIE HAM 3HAHUS YUCIIOBBIX
3aKOHOMepHOcTel, KoTopbiMH [Indarop noap30Bancs BIOJIHE OCMBICIEHHO.

[Ipo1e roBopsi, ceroHst Mbl BO MHOTOM BOCIIPOU3BOIUM 3TOT APEBHUMN alITOPUTM
MaTeMaTHUYECKOIro JEHCTBHS YUCTO MEXaHUYECKH.

Ha stoMm ¢one ¢ nomouip1o mpeiaraeMoro 3/1€Cb HOBOro crocoda craiao BO3MOKHBIM
MOHATH OCHOBHBIE 33JJa4l HyMEPOJIOTMYECKOT0 aHaJIn3a U IMPOTHO3a ¢ O0JIbILIEH CTENEHbIO
OCMBICIIEHUS, ¢ IpuoImKenueM K [Tudaropy.
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Cytb criocoba — crieruanbHasi YUCI0Basi MaHUIYISAUSA (T.H. pyCCKHM c11oco0 YMHOKEHHUS),
KOTOpast IPUMEHSETCS TI0 0CO00H CXeMe U alalTHPYETCs IS HYXKJI HyMEPOJIOTHH.

Cam cmoco6 omnucan 1 MpoaHAIM3UPOBaH B padoTax [1 — 4].

A BOT aganTanus (OCMBICIIEHHE) 3TOTO CII0C00a K HyMEPOJIOTHUU OYIEeT M3JI0KEeHA 37I€Ch.

B n1Byx cioBax 00 OCHOBHOU cXeMe MPUMEHEHHS HOBOTO crioco0a. DTo ecTh mpoueaypa
napajuleNIbHBIX BBIYUCICHHUN ¢ coMHOXUTENsIMU 10 hopmyiie «HUCJIIO x 1». IlepBblit (J1€BbIiT)
COMHOJKHTEIIb MTOCJIEIOBATEIBHO NeTUTCS Ha «2». [Ipn 3TOM mocTpodHo (CTOJIOMKOM)
3aITMCBIBAIOTCS TOJIBKO IIEITBIC YHCIIA, a IPOOHBIC YaCTH BCET/1a OTOPACHIBAIOTCSI.

CrnenytomiemMy JeJI€HUIO [TOABEPraoT paHee MOIYYeHHbIN pe3ysbTaT (M0 TEM K€ MpaBUIaM).
3aBepiuaeTcs mpoliecc AeJIeHUs TOrAa, KOI/a NocaeHee YUCIOo (YaCTHOE OT JeJIEHHUs) HalleJlo
MOJICNIATE OYIIET Y)Ke HEeIb34l.

OnHOBpEeMEHHO U NapasuieIbHO BEIYT YMHOXEHUs BToporo uncna (B HameM ciaydae 1).
[Tonygaror yucna: 1,2,4,8 u Tak gasnee. Kak ToJIbKO B JIEBOM CTOJIOIE MPOIIECCHI JCIICHUS
3aKOHYATCS, 3aKAaHUYUBAIOTCSI 1 YMHOXKEHHS B ITPABOM CTOJIOIIE.

[Ipenmocnenusist onepamus — BEIYEPKUBAHUE U3 000X CTOJIOIOB «JIHITHUX» CTPOK. JInumHue
CTPOKH OTPEACIISIOTCS O MPU3HAKY «IETHOCTH) YUCEI, KOTOPhIE UMEIOTCS B JIECBOM CTOJIOIE
(cTonGern AeneHuid).

[Mocnenusist onepanus — CyMMHUPOBAHHE OCTABIIMXCS MOCIIE BRIYEPKUBAHIS YUCEI, HO YXKE
npaBoro croydma. X cymma paBHa aHAIM3UPYEMOMY U Pa3liaraéMOMY B YHCIIOBOH CIIEKTP
HCXOHOMY YHUCITy. A B 00IIIEeM clydae — pe3yibTaTy YMHOKCHHUS JIFOOBIX IBYX YUCEI.

Wtak, umes pas3iio)k€HHOE B UUCIIOBOM CIIEKTp JIF000€ YHCII0, Mbl UMeeM (aKTUUECKH (B
npaBoM cToJi01e!) 0OBEKTUBHBIN COCTaB €ro ciaraéMbiX (KOMIIOHEHT, COCTABJISIOIINX ).

A BOT B JIEBOM cTOJIOIIE, TTOCIIE BEIYEPKUBAHUS BCEX YETHBIX KOMIIOHEHT, MBI IMEEM
cnienupuaecknii Habop Yncell, KOTOPhIE B PYCCKOM CIOCO0E YMHOKCHHUS HUKAK HE
ucrnomb3ytores (!).

3amo onu mo2ym 6vims UCNONIL30BAHDL 8 HYMEPOJIO2UUECKOM CnOCobe aHanusa.

Uwucna neBoro cronbia (mepBoro COMHOKHUTEIS), KaK 3TO OBLIO MOKa3aHo B [2], UMEIOT
CMBICIT yNPasnsaoWux cusHanos, GopMupyOIUX HHANBAIYATBHYIO U KaXKI0TO YHCIIa MAaTPHUILY
0TOOpa «HYKHBIX)» CUTHAJIOB, MO3BOJISIOIINX aKTUBUPOBATH ()parMeHThI (UKcia) MpaBoro
cronbua. [Tprmuém kakapiil 13 Takux GparMeHTOB — HEOOXOIUMBIN AIIEMEHT YHUBEPCAITEHOTO
rpoLecca pa3BUTHSL.

BaxHO 3aMeTHTh, YTO BCE YIPABIIAIONINE YUCIIA JIEBOTO CTOJIONA HETIOCPEACTBEHHOTO
y4dacTusi B JOpMUPOBAHUH KOHEUHBIX PE3yIbTaTOB HE MpUHUMAIOT. OTHAKO BCE OHU —
HEUYETHBIC, UTO «poHUT» UX ¢ [lepBorudpoit «1».

Bbonee Toro, mockosbKy J11000€ «4ETHOE)» YUCIIO NPEBPAIIACTCS B «HEUETHOE» MPOCTHIM
nobasieHueM «1» (AGcomroTa), TO BIOJHE JIOTUYHO CYUTATh YKa3aHHBIM HA0Op HEUETHBIX YHCET
JIEBOTO CTOJI0LA — hopmamu nposasneHus 2naenuvix nomenyuii Abconroma.

A B 9muCIIe 3TUX MOTEHINH, KaK U3BECTHO, IIPUCYTCTBYIOT: TBOPUECKHUI MPUHIIUII, BOJIA,
YHUKAIIBHOCTB, TUAECPCTBO, Boiciuit Pasym u tak nanee.

Otcrona ciemyer, 9To B aHAIM3UPYEMOM Hab0Ope «HEUETHBIX)» YMCEIT CTOJIBKO «CIIETIOBY
npuCyTCTBUS AOCOJIOTA, CKOJIBKO MX €CTh BO BCEX HEUETHBIX YHCIAX.

BoT modemy niepBbIM BBIBOJIOM HYMEPOJIOTHYECKOTO XapaKTepa MOYKHO CUHTATH BHIBOJI O
TOM, YTO MPEII0KCHHBIN CIIOCO0 pacKphIBacT (Uepe3 yKazaHHbBIC BBIIIC Yrciia) HAbop TBOPSILLMX
Hayan gaHHoro yucna. M yenoBeka, eciau ¢ HUM OyeT 0OBEKTUBHO COTIOCTABJICHO
COOTBETCTBYIOILEE YUCTIO.

Taxum 06pa3oM, B CYIITHOCTH MBI MOXKEM BCKPBIBATh (BBIUUCIIATE) CTPATETHIECKHE
(M3HAYANIBHO 3aJI0’KEHHBIE B UEIOBEKA) MAaTPULIbI €70 NOMEHYUATLHOU peanu3ayui, KaxK
meopawen Jluunocmu.

B stoMm ciyuae HaGop NOMe3HbIX U NIUWHKUX Ka4eCTB (CMOTPUM Ha BCE YMCJIa JIEBOTO CTOJIOIA)
KOHKPETHOTO YeJIOBEKa UMEET HOJIe3HbIe (HEUETHBIE) YKCiia — BRIPAXKAIOIINE U CBSI3aHHBIC C
peanu3alyeil CBoero npeaJHasHaYeHus. A TaKk Ha3pIBaeMbIe WIHITHUE» YUCIIA — ITO Ka4ecTBa,
NMOTPEOHBIC YETIOBEKY [UIS YUaCTHs B PEATH3AIMH UICH IPYTUX JIOACH, TPUIEM TeX, C
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KOTOPBIMH 3TOMY YEJIOBEKY IIPEeIyroTOBIEHA (Cyab00it) BCTpeya JUlsl COTpyIHUYECTBA U
COTBOpYECTBA.

Maremaruueckasi cxema 00CyX/1aeMoro crocoda mpyu MOAECITUPOBAHUHU B3aUMOIEHCTBUS
Pa3HbIX JIIO/IEH — 3TO YMHOKEHHUE JABYX YUCEJI [0 YCTAaHOBJIEHHBIM IIPaBUIaM CHoco0a.

Maremaruueckasi cxema croco0a npu aHaJIu3e U yCTaHOBJICHUH Habopa MepCOHATBHBIX
CBOMCTB — YMCEJ JINYHOCTH — ATO YMHOKEHHE YHMCIIa JaHHOM JINYHOCTH Ha «1».

B 060oux cnyuaax namu uccinedyomca uucia i1eevlx cmoioyoe (nepevix comMHoxycumeeil).

Kak 1 B ’W3HU peanbHbIX JIIOACH, B HAILIEH MaTEMAaTHYECKOW CXEME MOJIHOCThIO HAXOIAT
CBOE OTpayKEHUE CUTYALIUHU MOSBICHHS COBEPILEHHO Pa3HbIX (M YHUKAJIbHBIX) PEAKIUi npu
B3aMMOJICHCTBUN PA3UYHBIX YHUCel (CyOBEKTOB).

OpHo u TO e yucio (B3sAToe B KauecTBe [1epBoro COMHOXKUTENS) pacCKpOETCsl IPU
YMHO’KE€HUHU Ha Pa3HbIe BTOPbIE «UHUCIIa-COMHOKHUTEIN - HA0OpaMy pa3HbIX MOTEHIUH, BCeraa
BEIYLIUX K IPaBUILHOMY UTOIOBOMY PE3YJIbTaTYy.

3JT0 NpUHLUMNUANbHO BaXHbIW BbIBOA! OH 03HAYaeT, B YaCTHOCTH, YTO B @OCOJIFOTHO JIFOOBIX
KU3HEHHBIX CUTYaIUSIX J[Ba YEJIOBEKa TEOPETUUECKU BCET/1a UMEIOT IIaHC JOTOBOPUTHCS, a
TaKXKe - KaK MPEYMHOXUTh TBOPUYECKHE MOTEHIIMAIBI JPYT APYra, TaKk U JOCTUYb CBOUX
xenaembix 1eneil. BCE u BCEI'TA! Jlns mroneit 3To Takke abCOMIOTHO CIPaBeIInBO, KaK 1
U1 YUCell, KOTOPbIE BCEr/ia «I0TOBAaPUBAIOTCS» APYT C APYTOM.

Meiaer 3TOMy Bcerjia TOJIbKO OJHO - «JIMLIHUE» KayecTBa (YUCIIa), KOTOPbIE Mbl CAMU
OLIMBOYHO Bxiro4aeM B IEPEUCHDb YHPAGAAIOUWUX MOMUBOE U YDEHCOeHUTl, AKTUBUPYIOIINX
KaK Halle cOOCTBEHHOE Pa3BUTHUE, TAK U JEATEIILHOCTb IPYTUX (COMOAUYMHEHHBIX HaM) JIIOJIEH, C
KOTOPBIMH Cy/1b0a HAC CBOJUT I10 >KU3HHU.

A 3TO 03HA4YaeT, YTO BCE HAUIU Oe/bl OT HAIIMX K€ HECOBEPILIEHCTB, KOTOPbIE MOCTOSIHHO
«CITYTBIBAIOT», OCJIOKHSIOT U MPOTHUBOCTOST COBEPILIEHHBIM MPOSIBICHUSM.

[TosTOMy B HOBOM HyMEpOJIOTUH OCOOBIM pa3fiesioM noJpkHa cTosTh rpada:; «JIMIITHUE
KAYECTBAY.

BrisiBnenue v OI0KUpOBaHUE TAaKUX JIUMLHUX KAYeCHm 8 TUYHOCH el SIBISIETCS CTOJIb Ke
3¢ GEKTUBHBIM CPEICTBOM pean3aliy MOTEHINAIOB JIMYHOCTEH, KaK U YKa3aHHe Ha
MPUPO/IHBIE TAJIAHTHI YEJIOBEKA, KOTOPHIE OH MOJYyYaeT MPU POKJIEHUHU B KaYECTBE Pa3yMHOIO
CylIecTBa.

Takum 00pa3zom, cOXpaHseTCsl B 1IEJIOM U3BECTHBIA HYMEPOJIOTUUECKUM MPUHIUI:

«KakoBa JIn4HOCTH, TAKOB 1 Ha0Op eé kauecTB (M HA000pOT)». HoO, Tenepr Mbl y3HAIM 0
COCTaBE€ U MPOSBICHUSIX Pa3HbIX KAUECTB JIUYHOCTH HEMHOTO OoJibliie!

Huxe, B Tabi.1 npeacTaBieHbl MaTpULIbl YUCIOBBIX CIEKTPOB YUCEI — FOJI0B POXKICHUS
passbix Jrogaei (1948 u 1949). YcnoBHo Oynem cuutaTth 3TH 00€ Aathl - «HYueaamu Jlogein».

PaccmoTpuM ynciioBbie crieKTpbl ATUX uncen. HeTpyaHo yBUAETh, UTO U B CIIEKTPATbHOM
MIPEJICTaBICHUH, U B TPATUIIUOHHOM, HyMEPOJIOTHYECKOM OTHOILIEHUH 3TH JIOAU — pa3Hble ([4] u
15D.

[Tpu Bcex mpounx paBHbIX ycioBUuaxX y CYBBEKTA 2 otuérnuBo Bbaensercs
JIOTIOJTHUTENbHAS (B JIEBOM YIPABJISIOLIEM CTOJIOLIE) CTPOKA, CoAepKallas MOTEHIHUU «1»,
pUUEM CaMOTO BBICOKOTO YPOBHS HE€papXUU (IIEPBUYUHBIE).

Oto o3nauaet, yTo CYBBEKT 2 Gosiee BosieBo# U LieI€yCTPEMIEHHBINA TUIT JIMYHOCTU. A
PaBEHCTBO MPOYMX MOTEHIIUI CBUJIETEILCTBYET O TOM, YTO YKAa3aHHOE BbIILIE€ OTJIMYUE SBIIAETCS
KapAMHAJIBHBIM OTJIMYUTEIIbHBIM PU3HAKOM.

OpHaKo BO3HHMKAET BOIIPOC O TOM, BCKPBIBAET JIM Hallla MaTeMaTHYeCcKas CXeMa Mpoyune
OTJIMYUTEIIbHBIE TPU3HAKU 00EUX JTUUYHOCTEN?

Her. B Takom Buae uncioBoro npenacrasiieHus «Hucen JIMUHOCTH» MPOYUX NIPU3HAKOB
pa3iauyeHus He BbIsBIsieTcs !

XOTsI MOXHO HCCIIEIOBATh COJEpKAHUE YIIPABISIOUIUX KOMIIOHEHT JIEBBIX CTOJIOLOB AJIs
00enx JTUYHOCTEH.
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CoBepIleHHO SICHO, B YaCTHOCTH, 4TO uncia - 487, 243,121,15,7,3 u 1 urpatot BaKHYIO POJIb
B (OPMUPOBAHUY MOTUBALIMMA U IPUHITUIIOB ATUX JTUYHOCTEH. Kakyto MIMEHHO POJIb U KaK - MbI
ITOKa HE 3HAEM.

Tabm.l
CVEREEKT 1 C¥ELEKT 2
A B Num B Num A A B Num B Num A

19458 | 1 1 {22} - [4] 1949 | 1 1 {231 -[3]
974 | 2 2 [201- 2] 874 | 2 2 {203-[2]
487 | 4 4 {19]-{10}-[1] 487 |4 4 {19]-{10% -[1]
243 | 8 3 [9] 243 | B 8 [9]

121 | 1& it [4] 121 | 18 7 [4]

Gl 32 3 [&] &0 32 ) [6]

30 od 1 [3] 30 6 1 [3]

i iR 2 [&] 15 128 |2 [6]

5 256 |4 [7] ) 256 |4 7]

3 SilEe [3] 3 512 | B 2]

1 1024 | 7 [1] 1 1024 | 7 [1]

Onnako, BepHEMCs cHOBa K Tab:.1 u 3ajmymaemMcsi: 4ero HaM He XBaTaeT i 0oJiee rTyOoKo
muddepentmanmnn «Yucen JInaHOCTHY, OKA3aBIIMXCS CTOJIb OJU3KUMU JPYT K APYTY.

Bcenomunas cucremy Iludaropa, nononnum umeromuecs y Hac «Hucna JInunocrein»
MPONYIIEHHBIMU JHSAMHU ¥ MECSIAMH POXKICHUS, IPUTTUCHIBAs COOTBETCTBYIONIHE Yrcia (I10
Haiel Tpaaunun!) ciaeBa OT rojia POKICHHUS.

[Tonyuum, Hanpumep, 1Ba Takux yucia (o0e natel ycnoBHbI): 21101948 u 3041949.

[Tpu 5TOM crienuabHO B3STHI IBa TAKHUX CIyYast, KOT/Ia pa3psIHOCTD YHCEI SBISIETCS
pa3HoOM, YTOOBI MAKCUMAIIBHO TIPOSIBUTH PA3JIMYHS CIIEKTPATLHBIX KOMITOHEHT.

OcyIecTBUM TeTeph Ul ATUX YUCET, HE0OX0AMMBIC PacYEThl M IOMECTHM JJAHHBIC B
Taoux.2.

Taiin.2

CVEBEKT 1 | CVEBEKT ?
211014948 341545
10550074 1520974
5275487 760487
2637743 380243
1318871 190121
650435 G500
120717 47530
164858 23705
82420 11882
41714 5041
20607 2070
10303 1485
5151 T2
3575 371
1287 185
643 942
371 4
1k 23
80 11
40 5
20 3
14 1
]
2
1

JXKéntbim 11BeTOM B TabJ1.2 BbIJIENIEHBI aKTUBHBIE CTPOKH, a CEPbIM (POHOM CTPOK —
[acCUBHBIE (MCKIIOYaeMble U3 aHAJIN3a U CyMMUPOBAHMS) KOMIIOHEHTBI.

Brnionne HarnsiieH pe3ynbTar, KOTOPbIA JEMOHCTPUPYET TeNephb pe3Kytro AudpepeHnuanuio
JAHHBIX 000UX CYOBEKTOB JIPYyT OT Apyra. YTo Mbl COOCTBEHHO U XOTENHU MOJIYYUTh OT METO/1a,
KOTOPBIM ITPU3BaH BBISBIATH TOHKHE Pa3andMs B ClEKTpax paszHbIX «Hucen JImanoctuy.
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Yucnossie nanueie Tabdu1.2 MOKHO aHATU3UPOBATH U CYUTATh CAMBIMU HEBEPOATHBIMHU
criocob6amu. XBaTuiO Obl TOJIBKO CMEKAJIKH B TOM, YTOOBI MMOHSATH CMBICI BCEX UCIIOJIb3yEMbIX
MaTeMaTUYECKUX MaHUMYJISIHUHA ¢ YUCIIaMU.

o 310t mpuyKMHE BO3AEPKUMCS IIOKA OT OPUTHMHAIBHBIX CUCTEM pacuéTa, HO MOIbITaeMCs
MIPOJIOJIKUTH JIOTUYECKYIO JIMHUIO PACCYKICHHH, CBI3aHHBIX C HOBBIM CIIOCOOOM aHan3a.

B wactHOCTH, OTMETHM TETIEpb CMBICI TOTO ATamna pacu€ToB 1o «cucreme [ludaropay,
KOTOPBI 00BIYHO CBSA3aH € J00aBICHUEM B UCXOJHOE YHCIIO (IPUMKMCHIBAHUEM CIIpaBa) HU(P
qlclia, KOTOPOE SIBJISIETCS MEPBbIM HYMEPOJIOTHUYECKUM COKPAILlEHUEM AAThl POKICHUS.

[To oTHOWIEHUIO APYT K Apyry oba uncia (MoJiHas AaTa poXKACHUS) U HyMEpOJIOrH4ecKoe
COKpAILEHUE 3TOH J1aThl ABISAIOTCA «00Pa3oM» U «IIPO0OpazoM».

To ecTb, YCIIOBHO TOBOPSI, 3TO OJIHO U TO K€ YUCJIO B pa3HbIX opMax 0TOOpaKeHUsI.
CoOTBETCTBEHHO Omepanust 00beIMHEHHS TAKUX YUCET MOXKET UMETh CMBICI OOecrieueHust
MIOJIHOTBI IPEJICTABJICHUS, C OJJTHOU CTOPOHBI, U OJHO3HAYHOCTU MAECHTU(UKALIUYA OJHOTO U TOTO
K€ Yhclia, ¢ JPYyroi CTOPOHBI.

JIBe hopmel npencrasiaeHus (oOpa3 u mpooOpas) CIMBAEMBbIC B OJTHOM YHCIIE — ITOJ0OHBI
KOHCTPYHPOBAHHUIO HHBapUaHTa oToOpaxeHus. [ py0o, 3To moxoke Ha TO, KaK Mbl
UICHTUQUIUPYEM, CKaXKEM, BOJIOUHYIO MPOAYKIHIO.

Bo-nepBbIx, Oepércs HE Kakasl yroJHO, a TUNOBas (ITyCTh JakKe U OPUTMHAJILHOTO BU/1A)
BOJIOYHAs Tapa, BO-BTOPbIX, HA STUKETKE YKa3bIBACTCsI HA3BaHUE U OCHOBHbIE MTapaMeTpPhl
JAHHOU BOJKH, B-TPeTbHUX, JUISl 3aIUThI OT MOIETIOK MPUMEHSIOT aKLIU3HbIE MapKH,
rojorpapuueckie HakJeHKu U CrelMalbHble ITPUX-KOIbI.

U Bce atu paszubie hopmbl 0TOOpakeHus (Ha 0THOM OyTHIIKE!) HECYT NETATBHYIO
nHpopmalro 06 OJHOM U TOM K€ - O CBOMCTBAX, MPOUCXOKIEHUU U UCTOPUU HAJIUTOM B
OYTBLIKY BOJKH.

OnucanHasi cCUTyalUs U €CTh MOJIENb CO3/JaHKs] HHBAPUAHTHOTO onKcanus oobekra. To xe
camoe u B cucteme [ludaropa.

Cmbicn d)OpMMpOBaHMﬂ CJTI0XKHOCOCTaBHOIro UCXOA4HOro 4ncna B cCucteme I'Imparopa
3T0 — CO3[laHNe MHBApWaHTHOro ONMCaHuA NUYHOCTM.

A Tenepsp, KCTaTH, MOKHO JIETKO YIOJIOOUTH CTPOKU JaHHBIX B Tabi.2 (4ucioBbIe
CIEKTPaJIbHbIE KOMIIOHEHTHI) — IITPUX-KOJaM, KOTOpbIE B 3alIM(POBAHHOM BUJE, CKPBITHO
coJiepkar JAeTajJbHyI0 HH(OPMAIHIO O Ka4yecTBaxX JUUYHOCTH.

DTy aHaJOTHUIO NOJEPKUBAIOT U IIPUMEPHI U3 HAYKH, TAKHE KaK «JIMHEHUYaThIe» CIIEKTPBI
U3JTy4YeHUs U TOTJIOIIEHUS Pa3IMYHbIX BEIIECTB, IO KOTOPHIM (PU3UKU U XUMUKH CYIAT O
CBOMCTBaX HEM3BECTHBIX paHEE MAaTEPUAIOB U OOBEKTOB.

BaxHO noayepKHyTb, uTO B CBOE BPEeMsi OTKPBITHE CIIEKTPOCKOITUH MOPOAMIO OTPOMHBIH
IIPOrpecc B U3YUEHUU CBOMCTB 0OBEKTOB MPUPOIbl, MHOTHE U3 KOTOPBIX U ceifuac, a BO3MOXKHO
Y HaBCer/a, OCTaHyTCs MPUHLUIIUAIBHO HEAOCTYIHBIMH JUISl U3yUCHHS

A MBI, TEeM HEe MEHEe, YK€ IT03HAJIM MHOT'ME CBOMCTBA TAKUX OOBEKTOB UCKIIOYUMENbHO 3d
CUém CnEeKmpanbHbLX MEM OO0 UCC/IC008AHUA.

OnucanHasi aHaJIOTUs BIOJIHE CIPABEUINBA U JUIS CUTYAllMU C YUCIOBON CIIEKTPOCKOIUEH,
IIPEAJIOKEHHOM B ITON CTaThe.

CIIPABOYHO:
OcHoOBHBIE IPO0JIEMbI HYMEPOJIOTHH
( B CBSI3M C OTKPBHITHEM YUCJIOBBIX CIIEKTPOB)

[IpoGnema moHMMaHMs YUCENl B HyMEPOJIOTUN
[TpobieMa HyMEPOJIOTUUECKUX TPAAUIIHI
[IpoGnema 06bEKTUBHOCTH PacYETOB
[IpoGnema «Y3110BOI TOYKU BO BpEMEHN»

el e
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[Tpob6rema «Y310BOM TOUKH B IIPOCTPAHCTBEY

[IpoGnema HHBapUAHTHBIX OTCUETOB

[IpoGnema anroputMoB cuéra (U CYETHBIX MAHUITYJISALIUN)
[IpoGnema uHTEpHIpeTalMii YUCIOBBIX pacyE€TOB (M OTOOpaKkeHUI)
[IpoGnema «Hucna Yenoseka»

. [Ipo6nema «Yucna Bemu, CoObITHs»
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[IpoGnema yucesn cBOMCTB (KayeCTB) JIUYHOCTH

[TpoGnema ncumcIeHNUs COBOKYITHOCTEH Ka4eCTB JIMYHOCTH
[TpoGnema ncUHCIeHNs OTHOUICHUH KA4eCTB JINYHOCTH
[IpoGnema ucymcieHus: OTHOIIEHUN Pa3HbIX JTUYHOCTEHN
[Ipob6ema ncunciaeHus OpavyHbIX COI030B

[IpoGnema unrtepnperanuu Cyned

[IpoGnemsl pacuéra muHuil Cyap0b1

[Tpo6nemMbl HyMEpOJIOTHIECKUX TPOTHO30B M MPEIBUICHUS
Hywmepomnorus u Hayku (o011ee u pa3inyHOe)
NHCTpyMEHTBI U CpefCcTBAa HAYYHON HyMEpPOJIOTUU
YmncaoHaBTHKA U HOBAast HyMEPOJIOTHS

A. A. KopHeeB, He3aBUCUMBIN UcciienoBaTenb HenosHanHOTO
Mocksa, sHBapsp — anpens 2007 r.



