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IIPE,Il,HCJIOBHE 

0CHOBHbie ITOJIO)J(emu1 ,naHHOH. pa60Tbl 6bIJil1 Ham1.caHhl 

MHOIO ewe B Ha'laJie 70-X fO,L(OB npOllIJIOfO CTOJieTJ151. 0,LI.HaKO 

no pH,LI.Y npHY:HH oHa He 6hrna ony6JI11KOBaHa. BnocJie,LI.cTB1111 

pa6oTa npeTepneJia HeKOTOpb1e H3MeHemrn. 

lll3BeCTHO, 'ITO 3a ITOCJie,LI.HI1e ,LI.eC5ITHJieTH51 MHOroe 

H3MeHHJIOCb 11 B TOM 'lHCJie B HayqttoH: MhICJIH. Ho TeMa 

a6cTpaKU,I111, l1Me10ma51 6oJiee JJ:BYX TblC5l'leJieTHIOIO 11CTOpl1IO, 

OCTaeTC51 ewe aKTYaJibHOH. Be,n:b JII06aH HayKa 11 ee pe3yJihTaTbl 

Tpe6y10T 3aKpenJieHH51 11 coxpaHeHirn, a TaK)J(e JJ:aJihHeiirrnero 

pa3BHTl151. 

B 3TOH pa6oTe pacKpbrnaeTc51 3Ha'leHtte a6cTpaKu111111, Ma-

TeMaT11qecKoi1 B qaCTHOCTl1, B TI03HaHl111 o6beKT11BHOH ,n:eiir-

CTBl1TeJlbHOCTl1. HayqHoe IT03Hamrn peaJibHOCTl1 c 11x 6ecKo-

He'lHbIMl1 MHoroo6pa3H5IMH, Tpy,n:Ho rrpe,LI.CTaBl1Tb 6e3 npouec-

ca a6cTparnposatt115l. 

l1MeHHO B pe3y11hTaTaxa6cTpaKu,1111 Bh1pa)KaeTc5J Hawe no-

HHMaH11e ,n:eiircTBHTeJibHOro M11pa. A noH11MaH11e pean1111 qe-

pe3 a6cTpaKUHIO - 3TO He KOIIH51 aei1CTBl1TeJlbHOCTl1, a ee 

cy6beKT11BHbIH o6pa3, ITOCTpOeHHbIH .B CO_<;)TBeTCTBl111 c HaMe-

·qeHHbIMH ycJIOBH5IMl1 l1 cpe,n:CTBaMH IT03Hamrn. 

B ue110M, B a6cTpaKUHH coqernIOTC51 reopern:qecK11e 11 npaK-

TH'lecK11e cnoco6hr ,n:et'lcTBHH. A6cTpaKUHH pacKphIBaIOT 3a-

KOHbI np11po,nbl H o6mecTBa, BblITOJIH5JIOT 3aKOHOMepHOCTH, 

OTHOC5JUJHXC51 K npOCTpaHCTBeHHhIM cpopMaM H KOJI11qecTBeH-

ｾ｢ｬｍ＠ OTHOWeHH51M peaJihHOfO MHpa, H caMoe rnaBHOe - OT0-

6pa)KaeT cyUJHOCTb Bemei.1: 11 JIBJiemrti. Pa3BHBa5lcb Ha 6011ee 

BbICOKHX CyYITeHJIX, OHH yrny6m1IOT HaWH 3HaHH51 0 TeX HJIH 

HHbIX ttay'lHbIX 3aKOHaX, ,LI.aIOT B03MO)KHOCTb ITOH51Th rny611H-

Hbie npoueccb1 peaJibHOH MaTep1111. 
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CHHTe3 qmnococj:nrn 11 MaTeMaTHKlif MO)KHO Ha6mo.11.aTb Ha 

BCeM ::nane pa3B11Tl151 HayT.JHOH MbICJ111, HaT.JHHaJI c )J,peBHlifX Bpe-

MeH. Mttome MaTeMaT11<mcKtte HarrpaBJiemur HMeIOT onpe.n.e-

JieHHbIH q:mnococpcKHH CMbICJI. 

B 3TOM nnatte B 6polllIOpe noKa3aHbI pa3JIHlfHhie Kottuen-

UMM nOHMMaHHJI MaTeMaTMlfeCKOH a6cTpaKU1111 11 ee pOJJlif B 

I103HaHM11 .11.ei1CTBl1TeJibHOCTl1. 

,UyMaeTC5I, 'ITO .11.aHtta5I pa6oTa 6y.11.eT noJie3HOH BCeM TeM, 

KTO MHTepecyeTC5I npo6JieMaMM a6cTpaKU1111 B Teop1111 I103Ha-

Hl15I. 

A6mop 



I. IlPOI.J;ECC ABCTPAmPOBAHIUI B Il03HAHMM 
ｾｅｈｃｔｂｍｔｅＮｊｬ｢ｈｏｃｔｍ＠

Pa3yM .n.aH qenoseKy rou1 roro, c.rTo6br rnyfoKe npoHMKHYTh 

B np11po.n.y sem:eH: M npe.n.MeTOB, B CMbICJI Tex .MJIM MHblX 

51BJieHMH ( co6bITMti:), GKpblTbIX OT l.fYBCTBeHH:oro BOCIIpM.51Tl151. 

Be.n.h c.ryBCTBeHHhie <PopMbI II03Hamrn .n.eH:cTBMTeJihHOCTH 

oc.reHb orpaHHl.feHbl B CMJIY CBOHX cPM3I10JIOrMl.feCKI1X B03MO)l(-

HOCTeM. l1ccJie,IJ,yeMbIH o6beKT MO)l(eT 6h!Tb 3acPMKeMpOBaH 

np11 ero 803,IJ,eti:eTBMM Ha opraHbl c.ryBeTB, a eeJlM HeT 3TOM 

eB513H, TO, eeTeeTBeHHO, He 6y.n.eT HMKaKHX om:ymeHHM H 

soenpi151Tl1M. Ha,n,o np11 3TOM yqeeTh M TO o6eT051TeJiheTBO, LITO 

He see esoH:erna Bell(eM J1.H6o 51BJ1eHHH BoenpMHMMaIOTe.51 

opraHaMH qyseTB qeJIOBeKa. y Hero MMeIOTe.51 rrp116opbl, 

o6opy.n.oeamrn 11.n.pyme TeXH11l.fecK11e 11HeTpyMeHTanM11, qepe3 

KOTOpbie qeJIOBeK 113yqaeT Te 11J11111Hble eTOpOHbI sem:et! n1160 

npe.n.MeTOB. 3.n.ecb-TO 11 BbieTynaeT B eBOM npasa qenoseqeeKoe 

MblllIJieHMe, C03,!l;aHHOe np11po.n.oti H pa3BHTblH eaMMM 

HH,ll,MBMJl.YYMOM 11 o6w.ecTBeHHbIM11 OTHOUJem:I51Ml1. 

,Il,JIH'II03HaH1151 .n.ei1eTBMTeJibHOeT11 qenoBeK C03.n.aeT 

MblCJIMTeJibHbie J10fl1l.feeK11e KOHeTPYKU:1111, KOTOpb!e He HMeIOT 

3MIIM.pM'-IeCKHX npoo6pa30B B peanbHOM MM.pe, TaK eKa3aTb 

HeKyIO MO,II.eJlb. 

l13BeCTHO, tITO B o6beKT11BHOM MMpe Bee npe.n.MeTbl 

HaXO,!l;5ITC51 BO B3aMMHOH CB513M, B pa3J111l.J:HbIX OTHOUJeHM.51X. 

,Il,JI5I Toro, l.£T06bi M3Yl.fMTb OT,IJ,eJlbHble HBJiemrn JI.H6o 

OT}l.eJibHbie CBOWeTBa, MHTepecyIOll(HX Hae o6beKTOB, rrpe)l(Jl.e 

scero cne.n;yeT BhIJl.eJlMTh mrn 0T6poe11Th onpe.ueneHHbie 

CBOMCTBa, 'OT-HOllleHM51. MbICJieHHO 11.eKn10c.raH Te MJIM MHhie 

CBOMCTBa WO'r:HOWemrn sem:eM:, rrpe,II.MeTOB, Mbl OT,IleJI51eM Te 

esoti:eTBa, 0 KOTOpbIX y)l(e paccy)l(,IJ,aeM, KaK 06 oco6bIX, 

eaMOCT051TeJibHblX o6beKTaX. 
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B rrpou,ecce rro3Ha1urn c rroMOUJ,bIO TaKoro a6cTParnposa-

HHH Bb!pa6aTbIBaIOTC51 HOBbie CHCTeMbl JIOfH'IeCKMX KOHCTPYK-

U,MH B BH)J,e cy)l()J.eHHH, YM03aKJIIO'IeHHH H ITOH51THH. 

11pOHCX0)1,HT rJiy6oKoe OTpa:>KeHHe MaTepMaJibHOH 

)1,eHCTBHTeJibHOCTH nptt ITOMOUl,H MbIIlIJieHM51, rrepexo)J, OT 

KOHKpeTHOro K a6cTpaKTHOMY' o6oraUJ,eHH51 Haruero 

IT03HaHM51. 

11epBbIM, KTO CTaJI paCCMaTpMBaTb a6cTpaKU,MIO KaK 

HayqHbIH MeT0.11. aHaJitt3a 51BJieHHH, 6bIJI ApucToTeJIL. Ott 
cq11TaJI, qTO c ITOMOUl,bIO a6cTpaKU,MH MO)J(HO BeCTM 

ITJIO)J,OTBOpHoe MCCJie)1,0Batt11e, a MbICJieHHOe pa3)1,eJieHHe 

u,eJioro, CBOHCTBeHHOe a6cTpaKL(I1H' xorn M C03)1,aeT Q:>eHOMeH 

HepeaJibHOCTI1 pe3yJibTaTa, o6beKTI1BHO Bee )Ke onpaB)J,aHO 

MHOroo6pa3HeM CBOHCTB ueJioro H OTHOCHTeJibHOH HX 

He3aBHCHMOCTbIO .11.PYf OT )1.pyra. 

A6cTpaKUH51, rro tteMy, He 51BJI51eTc51 rrpott3BOJIOM 

qeJioBeqecKoro MbIWJieHH51. Ap11cT0TeJib )1.orrycKaJI, qTo 06 

a6cTpaKUHI1 MO)J(HO fOBOpHTb KaK 0 cym:eM. I1tta1.1e 11 HayqHoe 

no3Hatt11e, KOTopoe scer)J,a ecTb rro3HaH11e o6mero 11 

a6cTpaKTHOro, JIHWI1J10Cb 6bi CMbICJia. 

YqeHHK Ap11cT0TeJI5I Q:>11JiocoQ:> EB)J,eM orrpe,n:eJIMJI rryTb 

IT03HaHH51 KaK rrepexon OT qyBCTBeHHOfO BocnpH51TH51 K 

MbICJieHHOMY co,n:ep)J(aHHIO H OT TIOCJie,llHero - K pa3yMHOMY 

3HaHHIO. 

)J,eJio HaYKH, rosop11JI A.M.fepQeH, B03BeneHtte cyru,ero B 

MbICJib. ToJibKO MbICJib nepeso,n:HT oTpa:>Kemte Q:>aKTa 113 

Q:>opMbI rrpe)1.CTaBJieHH51 B Q:>opMy rroHHTHH mm Teop1111. A 3TH 

Q:>opMbI 51BJI51IOTC51 cyTuIO a6cTpaKUHH. 

A6cTpaKUH51 HY)J(Ha, npe)J(,n:e scero, Kak HCToqHHK 

anp11opHOll HHQ:>opMaUHH 0 ee B03MO:>KHbIX MO,n:eJI51X c TeM, 

qrn6h1 onepe,n:ttTb onbIT .. CJie)J,oBaTeJibHO, ｳＮ｡ＮＨｽ｟ｱｲｰＮｾＤＮｊＡＬＡＧＮＱＡＱ＠

JJ:OJI)J(HbI co.n:ep)J(aTbC51 11mpopMau11H, KOTopyIO HeJih351 H3i3Jie4i> 

H3 TOH qacTH OITb!Ta, qTo CJIY)J(MT )lJI51 MH.1lYKTI1BHbIX ruaroB 

nopo)l()J.eHI151 a6CTPaKIJ,HI1 11JII1 MaTepl1aJihHOH ee rrposepJ(H. 

AttaJIH3 peaJihHhrx semeH: .11.0noJIHHeTcH pa3MbIIllneHtteM, 

JIOrMKOH, HHTYI1UtteH: 11 yMo3pemi:eM. B pe3yJihTaTe a6cTPaKUl151 



B03HHKaeT He TOJibKO KaK pe3yJibTaT OTBJiel.!eHH5I OT )l,aHHbIX 

OTibITa, HO 11 KaK pe3y JibTaT HX BOCTIOJIHeHH.sI. CJie)l.yeT CKa3aTb, 

'-ITO BOCTIOJIHett11e ttepe,ll,KO onpe)l.eJimOT KaK oco6bltt THTI 

MbICJittTeJibttoro aKTa - KaK 11,ll,eaJI113aIJ,HIO. BbI)l,eJI.sr.sr 

HeKOTOpbltt a6cTpaKTHbltt o6beKT, l1CCJie)l,OBaTeJib 

l1,ll,eaJil1311pyeT peaJibHOCTb. f1p11 3TOM OH 3HaeT 113 qero 

OTBJieKaeTC.sI, a "ITO OCTaBJI5IeT B CTOPOHe. 0cTaBJI5!5I B CTOpOHe 

)l,ettCTBl15I CI1JI Ha )l,BI-DKYilleec.sr TeJIO, yc.rettbltt npl1XO)l,11T K 

11,ll,eaJibHOMY noH.sITHIO 0 paBHOMepHOM l1 np.srMOJIHHettHOM 

)l.BIDKeHHH. Mb! H,ll,eaJI11311pyeM, rosopHJI Max, l16o ,ll,BmKettmr 

6e3 )l,etl:cTBl15I CHJI B peaJibHOCTl1 He 6brnaeT. 

TeM He Mettee HHbie qnrnococpcK11e UJKOJibI yMaJI.srmr 

a6cTpaKU.HIO KaK tj:JopMy H MeTo)l. no3Hatt11.sr np11po,ll,bI. ToJibKO 

K cepe)l.HHe XIX seKa npH3HaHHe rttoceonor11qecKoi1 

31-la'-IHMOCTH a6cTpaKIJ,Hl1 BblXO)l,11T 3a npe)l.eJibl ee rIOHHMaHH.sI 

KaK "OTBJiel.!eHHOtt Mb!CJIH", pacnpocTpaH5I5ICb Ha MeTO)l,bl 

o6b5ICHemrn 5IBJieHl1M np11pO,ll,bI 11 o6mecrneHHOtt )[(I13Hl1. 

K.MapKc cc.r11TaJI, c.rTo o6beKTHBHa.sr ,n:11aJieKTHKa pa3BHTH.sr 

OC03HaeTC5I c.repe3 pa3BHTHe cy6beKTl1BHOH m1aJieKTHKl1 

nOH5ITl1tt, 11 TI03TOMY npHHUHTI a6cTpaKUHl1 HrpaeT B Hett 

Be,ll,YlllYTO pOJib. 

f103,n:ttee, B Ha"IaJie XX BeKa, B.M.Jleuuu mi.nHUJeT, 'ITO 

"MbIUJJieHHe, BOCXO)l,51 OT KOHKpeTHoro K a6crpaKTHOMY, He 

OTXO)l,HT - eCJIH OHO npaBHJibHOe ... - OT I1CH!HbI, a TIO,ll,XO)l,l1T 

K Hett. A6cTpaKIJ,H.sr MaTepHH, 3aKOHa npHpO)l.bI, a6crpaKu.11.sr 

CTOl1MOCTl111 T.)l,., O,UHHM CJIOBOM see Hayc.rHbie (npaBHJibHbie, 

cepbe3Hbie, HeB3)l.OpHbie) a6cTpaKU.HH OTpa%aIOT np11po,n:y 

rny6)[(e, sepHee, nonttee. OT )[(ttBoro co3epuaHtt.sr K 

a6crpaKTHOMY MbIUJJieHHIO H OT Hero K npaKTHKe :__ TaKOB 

)l,HaJieKTH'IetKHH nyTb TI03HaHH5I HCTHHW, IT03HaHH.sI 

o6beKTI1BHOtt peaJibHOCTH" (1). 
l1.crrOJib30BaH115I MO)l.eJIH m160 a6cTpaKIJ,I1H B TI03HaHHI1 

)l,ettCTaHTeJibHOCTH cnoco6cTBYIOT pa3BHTHIO aHaJIHTH'-!eCKOfO 

MblWJieHI15I, )l,aIOT 60JiblllYIO B03MO)[(HOCTb HCCJie)l,OBaTeJIIO 

OCMbICJieHHIO HHTerpHpOBaTb ·CBOH 3HaH11.sr, rrpaBHJibHO 

optteHTHposaTbC.sr B peaJJbHOtl: )[(l13HH. OHM rroMoraIOT 

7 



HCCJie,UoBaTemo ,UJI5l KOHCTpYHPOBaHirn a6cTpaKU11H B BH,Ue 

TeopeTWieCKl1X KOHUeTIUHH c nocne,n:yIOu.zytM HCrIOJib30BaHI1eM 

Ha npaKTHKe M51113yqemrn cyw;HOCTl1 roro HJIH HHOfO o6'heKTa 

n1160 5IBJieHH5l ( co6b1T1rn). Hanp11Mep, B c;ou11onom11 rnaBHhIM 

npe,UMeTOM aHaJr113a 5IBJI5leTC5l ,Ue51TeJibHOCT!> mo.n:eti • 

. B npouecce no3ttaHH5l 11ccne.uosaTeJJb scrynaeT B 06w;eH11e 

c TeMH, %e nose,UeHHe OH H3Y'-IaeT. 3.n.ecb OCHOBHbIM MeTO,UOM 

COUHOJIOf11qecKOfO f103HaHirn BbicrynaeT TIOHHMaHHe. 

ITo M.Be6epy Heo6xo.n.11Mo, Ha6n10.n.a51 uenoqKy peanbHbIX 

.n.etiCTBHH JIIO,Ueti, CKOHCTpYHPOBaTb HX 06b5lCHeHHe Ha OCHOBe 

nOHHMaHirn BHyTpeHHHX MOTHBOB 3THX .n.etiCTBHH, 11CKJIIOqa51 

cy6beKTl1BHbie cy)l(,UeHH5l HH.lJ.HBH.ll.YYMOB. ITpo11cxo.n.HT 

npouecc a6cTparnposamrn. 

EcTeCTBeHHO, O,UHHM 113 cJIO)KHbIX MOMeHTOB a6cTpan1-

posatt115l 5IBJI5leTC5l OCMbICJiemrn ero CYTH. 3TO 03HaqaeT, qTo 

HY)l(HO KaKHM-TO o6pa30M Bb!pa3HTb ee CO,Uep)KaHHe qepe3 

co;::i;ep.)!<aHHe a6cTpaKu1111 6onee H.H3Koro nop51,UKa, T.e. 

npe,UCTaBHTb nepByIO KaK o6o6w;eH.He BTOpOH c coxpaHeHHeM 

ee HCXO,UHOH f103l1U.H.H. Kor.n.a pe% H,UeT 06 a6cTpaKUl111 

HeKoTopoti Teop1111, TaKOro po.na np.HeM Hepe,UKO ttenocpe.n.-

cTBeHHO np11so,UHT K 6onee o6w;et\: Teop1111. Hanp11Mep, qTo 

OCHOBHbie TIOH5IT115l 3JJeMeHTapttoti (EBKJI.H,UOBOH) reoMeTpHH 

(TOqKJ1, np5IMbie, TIJIOCKOCTH) .H caMa 3Ta reoMeTp.H5l B03Hl1KJil1 

KaK a6cTpaKUl111 OT tta6JIIO,UeHHH 3a noBe,UeHHeM cPl13HqecKHX 

Ten. CTaJio 6bITb, 3TO a6cTpaKUHH He oqeHb BbICOKoro 

nop5I,UKa. B cso10 oqepe,nb, npoeKTHBHM reoMeTpHSI B03H.HKaeT 

KaK 0606w;eH11e 3JieMeHTapHOH H KaK a6cTpaKUH51 OT ee 

a6cTpaKu11I1:. Cne;::i;oBaTeJJbHO, noHSITH.flM npoeKTHBHoti 

reoMeTpl111 cne.nyeT npHTIHCaTb 6onee BbICOKHH nop51,UOK 

a6cTpaKTHOCTl1, qeM TIOH5ITI15IM 3JieMeHTapHOH reoMeTpHH. 11 
OAHOH 113 TaKHX 6onee BblCOKHX a6CT{)aKUHM 5IBJI5leTC5l TIOH5ITHe 

0 6eCKOHeqtto y,naneHHOH TOY.Ke. 0CMbICJIHTb 3TY a6cTpaKUHIO 

qepe3 a6cTpaKUHIO 06bIKHOBeHHOH MeTp11qecKOM TQqKH -

3Haq11T, B COOTBeTCTBHH c .n:onyw;eHHOM Bb!llle, nepeHecni; see 

npoeKTHBHbie CBOHCTBa o6bIKHOBeHHOH ToqKH Ha TO,qKy 

6eCKOHeqHo y.naneHHyIO. 
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TaK rroczyrrmoT B reoMeTpHH, PYKOBOL(CTBY51Ch rrp11Hu11rroM 

ITOCT051HCTBa tj)opMaJihHhIX 3aKOHOB, cornaCHO KOTOpOMY 

3aKOHhl orrepau11i1, orrpe.ri:eJieHHhie L(JI51 3JieMeHTOB HeKOTOpOH 

HCXOL(HOH o6JiaCTI1 (B L(aHHOM CJIY'-Iae L(JI51 TOYeK eBKJIHL(OBOH 

ITJIOCKOCTH), rrp11 ITOCJie,IJ,yIOIJJ.HX ee o6o6ru.eHH51X (B ,IJ,aHHOM 

cnyqae 3a cqeT 6ecKoHeqHo y,IJ,MeHHhIX ToqeK rrpoeKTHBHOH 

ITJIOCKOCTH) ,UOJI)KHhl coxpaH51TbC51 H )JJl51 HOBh!X 3JieMeHTOB. 

3THM ycTaHaBJIHBaeTC51 CB513b rrpei<HHX H HOBhIX ITOH51THH, 

CMb!CJIOBOe OTHOWeHHe a6cTpaKUHH pa3HbIX rrop51.[(KOB. 

Pa3BHTHe rro3HaHH51 rrpe.ri:cTaeT KaK L(HCKpeTHhIH rrpouecc, Ha 

Ka:>K,IJ,OM HOBOM 3Tarre pacKpbIBaIOIJJ.HH HOBYIO "cyru.HOCTh". 

J1106oe 5IBJiett11e, Kor.ri:a ero i.nyqaIOT, CYHTaIOT KaK 

cPYHKUHIO, IIOCT051HHYIO B cPHKCHPOBaHHOM BpeMeHHOM 

HHTepBaJie, T.e. Mb!CJI5lT I1cy.[(51T0 IIOCT051HCTBe 3TOH cPYHKUHH 

He Boo6ru.e, a TOJibKO B HeKOTOPOM BpeMeHHOM HHTepBaJie, 

L(JI5l Ka)K)J,oro 5lBJieHI15I CBOeM, B KOTOpOM 3TO 5IBJieHHe "L(JI51 

Hae" HJIH OTHOCHTeJlhHO YCJIOBHH, cyru.ecTBeHHhIX )J,JI5I 

cy)K)J,eHH51 0 HeM, He rrpeTeprresaeT HHKaKHX I13MeHeHHH. 

3To oYeHh Ba:>KHO B rrpouecce 113yqeHH5I JII06oro 51BJieHH51 

MeTOL(OM a6cTparnposamrn. 

TaKHM o6pa30M, 11crronh3Y5I rrpouecc a6cTparnposamrn, 

aHaJIH3Hpy51 COOTBeTCTBYIOIJJ.He CB5I3I1 I1 OTHOWeHirn, B 

KOTOpb!e BCTyrraIOT HCCJie,IJ,yeMbJe npe,IJ,MeTbl, qeJIOBeK II03HaeT 

TaKHe HX CBOHCTBa, KOTOpb!e He TOJihKO He MOryT 6hITh 

BOCTIPHH51Thl Henocpe,IJ,CTBeHHO, HO I1 )J,a)Ke COBpeMeHHhIMH 

TeXHJ1qecKHMI1 cpe,IJ,CTBaMH. 

A6cTpaKUH5l MhICJIHTeJihHoro rrpouecca II03BOJI5IIOT 

OTJJ:eJI51Tb o6ru.ee OT e)J,HHJ1qHoro, cyru.ecTBeHHOe OT 

Hecyru.ecTBeHHOro B o6beKTax H 51BJieHH51X, ctj)opMHpOBaTb B 

HHX HayqHhie IIOH51TH51, BCKphITh CB513H Me)K)J,y HHMH, 06ru.11e 

3aKOHOMepHOCTI1. 



. II. MATEMATHlJECKHE AJiCTPAKIJ,HH H HX 
3HA lJEHHE B Il03HAHHH OB'bEKTHBHOfO MHPA 

1. IlomJ.Tue o MaTeMaTwiecKoii a6cTpaKQHH. 
0,UHMM 113 BI1,UOB a6cT}JaKIJJII1 l1JII1 'll1CTOH JIOfl1'1eCKOH 

Monem1 51BJI51IOTC51 MaTeMaT11IJecK11e a6cTpaKu1111. HeT HM 

O,UHOH HayKH, KOTopa51 CTOJib urnpOKO orrep11pOBaJia 6hI 

HayIJHbIMI1 a6cTpaKUI151Ml1, KaK MaTeMaTMKa. 

MaTeMaT11IJecK11e a6cTpaKu1111 oTpa)KaJOT cBoticTBa 

o6beKTI1BHOro MHpa, HO CBOI1Ml1 crreu11cp11qecKI1Ml1 MeTo,UaMM. 

Ott11 113yqaroT KOJIMIJeCTBeHHhre OTttornemrn w 
rrpocTpattcTBeHHbie <f>opMhI Marep1111. B 3TOM 11 3aKJIIO'Y:aeTC51 

OTJil1'll1TeJibHa51 qepTa MaTeMaTM'leCKOH a6cTpaKLI,l1l1. 

Erue B XIX aeKe <I>.3HreJibc rr11ca.JI: " ... IJI1CTa51 MaTeMaTMKa 

l1MeeT CBOI1M o6beKTOM rrpocTpaHCTBeHHbie cpopMbl l1 

KOJll1'-leCTBeHHbie OTHOlllemrn ,UeHCTBMTeJlbHOfO Ml1pa, CTaJIO 

6hITb - BeCbMa pea.JibHbIH MaTepI1aJI. 

ToT <f>aKT, 'ITO 3TOT MaTep11aJI np11H11MaeT qpe3BhI'latitto 

a6cTpaKTHYIO <f>opMy, MO)KeT JII1lllb CJ1a6o 3aTyrneaaTb ero 

npo11cxo)K,Uem1e l13 BHernttero M11pa. Ho 'IT06hr 6hITh B 

COCT051HIUf l1CCJle,IJ.OBa.Tb 3Tl1 cpopMbl l1 OTHOillemrn B 'IHCTOM 

Bl1,IJ.e, Heo6xon11MO COBepweHHO OT,IJ.eJII1Tb l1X OT l1X 

conep)KaHI151, OCTaBI1Tb 3TO IIOCJie,UHee B CTOPOHe KaK He'ITO 

6e3pa3JlH'IHOe; TaKl1M nyTeM Mb! IlOJly'laeM T011KH, JII1illeHHbie 

l13MepeHI1H, JIHHHH, JII1llleHHbie TOJIIUI1Hbl l1 llII1pl1Hbl, pa3Hble 

a 11B,x11 y, nocT051HHhie 11 nepeMeHHhie BeJIM'll1HbI. .. Ho, KaK 

11 Bo Bcexnpyrnx o6Jiacrnx MhIWJieHttfl, 3aKOHbI, a6cTJ)arnpo-

BattHb1e OT peaJibHOro MMpa, Ha l13BeCTHOH CTYileHM pa3Bl1Tl151 

OTpbIBaIOTC51 OT pea.JibHOro MI1pa, npOTI1BOilOCTaBJI51IOT eMy KaK 

HelJTO caMOCT051TeJlbHOe, KaK 51Bl1Billeec51 l13BHe 3aKOHbI, c 

KOTOpb!Ml1, MMp )lQJI)KeH coo6pa30BaTuC51 .... " (2). 

IO 
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CaMbie npocTbie noH5ITirn B MaTeMan1xe TaKHe, KaK <JHCJIO, 

TOYKa, np5IMa5l JIHHH5l, TPeyroJibHHK H T.)J,. - npe,ri:cTaBJI5IIOT 

co6o:H rny60K11e a6cTPaKU:HH. 

1-fay-<JM CBOHCTBa 'IHCeJI H npamrna )J,eMCTBHH Ha)J, HHMH, 

o6bI'IHO He npHHHMaeM B pacqfa KOHKpeTHbie BeJIH'IHHbl, a 

<PopMHpyeM noJiy'IeHHbie pe3yJibTaTbl He3aBHCHMO OT Toro, 

'ITO 3THMH 'IHCJiaMH BblpIDK.eHO. 

Bc5IKa5l JIHHH5l, Ha<JepYeHHM TYIIIblO HJIH KapaH,ri:aIIIoM, 

HMeeT urnpHHY H MMHY. CTep)l(HH, peJibCbI - 3TO npoo6pa3bI 

np5IMOH JIHHHH. 

0TBJieKa5ICb OT Bcex )J.pyrnx CBOHCTB 3THX npeii.MeTOB, 

OCTaBJI5llOTTOJibKO CBOHCTBa, CB5l3aHHbie c npOT5l:>KeHHOCTblO, 

KOTOpbre 3aTeM o606lllalOTC5l H B pe3yJibTaTe a6CTPaKU:HH ,ri:afa 

HaM TIOH5ITHe np51MOM JIHHHH. 

PaccMOTPHM MaTeMan1qecKoe noH5lTHe "paccT05IHHe". KaK 

Hati:T11 paccT051HHe Me)l(,ri:y )J.BYM5l TO'IKaMH M H N B 

TpexMepHOM npOCTpaHCTBe? 

06o3Ha'IHM q /M, N/ - MHHY oT-

pe3Ka MN, KOTopoe 03Ha'IaeT, 

l.J:TO paCCT05lHHe Me)K)J,y TOl!KaMH 

51BJI5leTC51 'IHCJIOBOM cPYHKUHei1 

OT napbI TOlJeK. 

Ka)K)J,a51 TO'!Ka HMeeT cso:w KOOp)J,HHaTbI: M(x, y, z) 11 N(x1
, 

y', z'). 0TCIO)J,a q eCTb cPYHKUH51 lllecrn: nepeMeHHh1x: q (M, N) 

= F(x, y, z, x1, y1, z1). 

113secTHO, 'ffO KBa,ri:paT )J,HaroHaJIH napan11e11en:wne)J,a paBeH 

cyMMe KBa,ri:paTOB TPeX ero CTOPOH. 

Cne)J,oBaTeJibHO, MN2 =MM 1
2 + MM/ + MM/ = 

(x _ x1)2 + (y- y1)2 + (z _ z1)2 

0TCIO)J.a q(M ,N) = ｾＨｸＭ x1J + G-y1J + (z-z1J 
Bo11ee o6o6llleHHoe B npocTPaHcTsettHo-speMeHHOM MHpe (B 

TeOpHH OTHOCHTeJibHOCTH) paCCT05lHHe Me)K)J,y .LJ;BYM5l TOlJKa-

MH onpe.n;e115leTC5! no <PopMy11e: · 
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r.n,e, q,17 - BeKTOphI B Il-MepHOM rrpOCTpaHCTBe, c - CKO-

pOCTh CBeTa, t - MOMeHT BpeMem1. 

Haxo)l()l;emrn paccT051HH5I Me)l(.n,y .n,ByMJI TOl!KaM11 B rrpo-

cTpaHCTBe perneHo eyry6o a6cTpaKTHhrM Mhilli11em1eM. 

B 3TOM MhICJJHTeJJhHOM rrpou,ecce, yrryw:eHhI Bee CBOHCTB<l Ma-

repHaJJhHOro rrpe.D,MeTa, KpOMe Heo6XO.ll,l1Mh!X ,ll)I5I MaTeMaTHKH. 

IlpoHeXO.ll,HT BhI.D,eJJeHHe eyw:eeTBeHHhIX CBOHeTB B l.fHeTOM 

B11.n,e. Ee3 TaKOH 11.n,eam13au,1111 HeMbre1111Mo 6hrno 6b1 HaH:Ttt 

o6w:ee Bhipa)l(eHHe paeeT05IH11H Me)l()l;y TOl.fKaMH (Te11aM11) B 

o6beKTI1BHOM rrpoeTpaHeTBe. 

MaTeMaTHYeeK11e noH5ITl15I OTpa)l(aJDT eBotteTBa MaTep11anh-

HhIX rrpe.n,MeTOB 11 3aKOHbl .ll,HaJJeKTl1l!eeKOH MaTep1111. 

Ha nepBhIH B3rJI5I.D, TaKa5I xapaKTep11cTHKa MaTeMaTHl.fee-

KHX a6eTpaKIJ,l1H Ka)l(eTe5I BeCbMa CTpaHHOH. 

H .n,et1crn11TeJJbHO, qro MO)l(eT 6hITb MarepHaJJbHoro B MareMmH-

qecKHX CHMBOJiax 11orrep3lJ,fil!X?B3TOM 11 JaKJ110qaeTC5I Beeb CMbICJI 

¢11J1ocoqx:Koro oonpoca MaTeMaTHKH, T.e. KaKooo OTHowemie Mare-

MaTHYecKHX ITOH5ITHH, cPoPMYJl 11 3aKOHOB K peaJJbHOMY MHpy. 

Oco6eHHOCThID MaTeMaTHKH 5IBJI5IeTc5I TO, l!TO otta orrep11-

pyeT c OTBJieqeHHbIMH npe.n,MeTaMH 111111 5IBJlemrnMl1, KOTOpbie 

Haxo.n,5ITe5I Ha pa3JJHl!HhIX ypoBHRX a6eTpaKu,1111. B 6oJlbllIHH-

cTBe e11yqaeB OHM CB5I3aHbl e Ll,eHCTBHTeJlhHbIM MHpOM qepe3 

pR.n, onoepe.n,crnoBaHHH. 

MhrwJieH11e rro3BOJIReT qe110BeKy onep11poBaTh c yMeTBeH-

HbIMH MO.D,eJ15IMH rrpe.D,MeTOB - pa3Jll1l!HbIM.11 I10H5IT115IM11, KaK 

c .D,etteTBHTeJlhHhIMH o6beKTaM.11. 

c pa3Bl1THeM TeopeTWieeKoro I103HaHH5I rrpOHCXO.ll,HT rrpo-

u,eec o6pa3oBaHH5I Bee 6oJlee 11 6onee rny60K11x a6cTpaKu,11!'1, 

c OCMhieJl11BaHHeM eB5I3eH: Me)l()l;y HHMH, c pa3pa60TKOM MeTo-

.ll,OB orrep11posaH115I HMH. 

MaTeMaT11tieeK11e a6cTpaKu,1111 OTpa)l(aIOT .D,eH:eTBHTeJlhHhie 

OTHOWeHH5I npe,rweTOB Jll1lllh rrp116JlH311TeJlbHO. 

Ott.11 orpy6Jl5IIOT, cxeMarn311py10T nei1CTBI1TeJlbHOCTh, BMecre c 

TeM, .D,aIDT no11Hoe .11 rny6oKoe 3HaHHe npe,llMeTOB, o6oraw:a10T ero. 
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B.II.JleHHH n11ca.JI, qTo «MbI He MO:)l<eM rrpe.ucTaBHTb, BbI-

pa311Tb, 113o6pa3HTb ,II.BI1:>Kett115!, He rrpepBaB HenpepbIBHoro, 

He ynpocnrn, yrpy611B, He pa3.uemrn, He oMepTBHB )l(HBoro. 

l1306pa)l(ett11e ,II.BH)l(eH115! MbICJibIO ecTb Bcer.ua orpy6nett11e, 

OMepTBJieHHe, - 11 He TOJibKO MblCJibIO, HO H ow,yw,eHHeM, He 

TOJibKO .UBH)l(eHH51, HO 11 BCJIKOro ITOHJIT1151. l1 B 3TOM cyTb .UH-

aneKTMKH. 3ry-TO cyTb 11 Bblpa)l(aeT cpopMyna: e.UHHCTBO, TO)l(-

.uecTBO npOTHBOIIOJIO)l(HOCTei1» (3) 
Ka)l(,ll.aJI MaTeManrqecKM a6cTpaKIJ.MJI rrpe.ucrnBnJieT co6oi1: 

CTyITeHb B f103HaHHH MaTepl1a.JibHOH ,IJ,eHCTBHTeJibHOCTH, ee KO-

JIH'-!eCTBeHHbIX CTOpOH H npocTpaHCTBeHHbIX cpopM. 

B u.enoM a6cTpaKIJ.HH, B YaCTHOCTH MaTeManrqecKHe, oT-

pa)l(aIOT .UBH)l(eHHe f103Hamrn OT 51BJieH1151 K cyw,HOCTH, OT cyru-

HOCT11 rrepBoro rropJI,II.Ka K CYW,HOCTI1 BTOporo ITOPJI.LI.Ka I1 T . .u., 

.uo 6eCKOHeqHOCTI1. 

KaK 11 mo6h1e .n:pyrne a6cTpaKU.HH, MaTeMaTHqecK11e a6cT-

paKu.1111 rrpoum11 MHTeJibttoe 11cTop11qecKoe pa3BHTHe. 

PaccMOTpHM rttoceonorwrecKoe co.uep)!(aHHe octtoBHhIX 

Bl1.UOB a6cTparnpoBaHH51 B MaTeMaTHKe. 

MaTeMaTHKa H3yqaeT OKpy)J(aIOw,Hi1 MHp, c rroMOIUbIO Ta-

KHX npou.eccoB a6cTparHpOBaHI151 KaK OTO:.tK,II;eCTBJieHHH, no-

TCHIJ;HaJibHOH ocym;eCTBHMOCTH, aKTyaJibHOH 6ecKOHC'IHOCTH. 

B noBce.utteBttoi1: npaKTHKe MbI qacTo orrep11pyeM cnoBa-

MH: ((llHCJIO», «TOqKa», «ITp51MaJI», «ITJIOCKOCTb» H T.,II.. 3TH Tep-

MI1Hbl TaK rrpoqtto BOWJIH B qeJIOBeYeCKYIO )J(I13Hb, YTO MHO-

rne H3 Hae He o6paw,aIOT BHI1MaHH5I, 11 3TH flOHJITHJI CYHTaIOT-

CJI Kar<: 6b1 rrpocTo-HarrpocTo .uattHbIMH. Ho ecJIH rrp11cMOTpeTb-

c51 H 33,II.aTh ce6e Bonpoc: «qTo OHH co6o:l1 npe.n:cTaBJI51IOT?», 

«I1MeIOTC51 JIH rrpoo6pa3bl 3THX f10H5ITHH B pea.JibHOH .n:eH:CTBH-

TeJibHOCTH?», TO OTBeTbl Bbl3bIBaIOT OYeHb cepbe3Hble 3aTpy,U-

HeHI151. 

Bo3bMeM YHCJIO 3. Otto rrpe.n:cTaBmreT coBoKyrrttocTb Ka-

KHX-To Tpex rrpe,UMeTOB (TpH MallIHHbl, TpH CTOJia, TpH KHHrH 
'. . : . . . i ｾ＠
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l1 T.n.). MaurnHhI, KHHfl1, CTOJibl l1 T.II., TO eCTb MHO)J(eCTBO 

pa.3HbIX npe,n:MeTOB HMeIOT o6mee CBOHCTBO, B ,n:aHHOM cJiyqae 

OHO Bbipa)l(eHO 'IHCJIOM 3. 
3,n:ecb Mb[ OTBJieKaeMC51 OT Ka'!eCTBeHHOH np11po,n:br npe,n:-

MeTOB, cpaBHirnaeM 3TM MHO)l(eCTBa, ycTaHaBJIMBaeM B3aMM-

HOOJJ:H03Ha'IHOe COOTBeTCTBMe Me)l(JJ:y MX 3JieMeHTitMI1 (Hanp11-

Mep, OJJ:HOH MaWMHe COOTBeTCTByeT o,n:Ha KHHra, HJIM OJJ:MH CTOJI 

M T.JJ:.) 

TaKoe conocTaBJieHMe npe,n:MeTOB, Bh1,n:eJiem1e o6mero, 'ITO 

OHM MMeIOT, o6pa3yIOT KOJIH'!eCTBeHHYIO CTOpOHY 3THX MHO-

)l(eCTB. 

06pa30BaHHOe nyTeM cpaBHeHirn, OTO)l(JJ:eCTBJieHM51, IIOH5!-

n1e Bhipa)!(aeT KOJIM'IeCTBeHHbie OTHOllleHl151 o6beKTOB, BHe 

MX npe,n:MeTHOH KOHKpeTHOCTH. 

0TO)l(JJ:eCTBJUI51 Bew.11 l1JI11 51BJieHH51, 3aBe,n:OMO OTBJieKaeM-

C51 OT HX pa3JI11qHti, He3aBHCl1MO OT Toro, ,n:eJiaeM JIM 3TO no 

CBoetl BOJie JI1160 B c.vrny KaKHX-TO o6beKTHBHhIX npwurn. 

PaccMaTpHeaeMi.10 npou;ecc a6cTpaK1.t;HH, ocHOBaHuou Ha 

06'be,ll;HHeHHH, OTOJK,n;eCTBJieHHH npe,n;MeTOB, B OTBJie'leHHH OT 

Bcex pa3JIH'IHH ,n;aHHblX o6'beKTOB, Ha3LIBaeTC.H a6cTpaKu;Heif 

OTOJK,n;eCTBJieHH.H. 

TaKMM o6pa3oM, a6cTpaKU:1151 OTO)J()J;eCTBJieH115I - 3TO Ta-

Ka51 a6CTpaKLI;115i, KOr,n:a C ee IIOMOJ..UblO 113 KaKHX-JIM60 06beK-

TOB OJJ:HOro po,n:a nocpe,n:cTBOM OTBJieqeHl151 OT MX Hecyme-

CTBeHHhIX pa3JIM'IMH nopo)l(JJ:aeTC51 o6beKT, e,n:HHCTBeHHblH B 

CBOeM po,n:e - a6cTpaKTHhIH o6beKT. 

A6cTparttpy51 np11-3HaK, 061.UMH MHOrHM, HCCJie,II,oBaTeJib 

,n:eJiaeT nepBhre lllar11 K u;eJI11, TeM caMbIM co3,n:aBa51 JIOrMqec-

KyIO B03MO)!(HOCTh M51 «ypaBHMBaHM51» MHOfMX 06beKTOB, 

o,n:11HaKOBblX no ,n:aHHOMY npH3HaKy. 3aTeM 3TY B03MO)!(H0CTb 

nepeBO,ll,MT B ,ll,etl:CTBMTeJibHOCTb, BBOM O,n;I".IHaKOBOCTb B CHC-

TeMy 11CIIOJib3YeMbIX IIOH51Tl1H. 

A6cTpaKu;1151 OTO)l(JJ:eCTBJieHH51 lI111POKO np11MeH5leTC5! B o6-

pa.3oBaHMH MaTeMaTH'IeCKMX a6cTpaKTHblX IIOH51TMH: I1p11Me-

poM MO)!(eT CJIY)!(HTb o6pa30BaH11e IIOH51Tl151 HazypaJibHOro 

lUICJia 11 IIOH51TH51 reoMeTpM'IeCKOH qmrypbI. 
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3n1 MaTeMan1qecK11e rroH51TH51 6hIJIH ocyw;ecTBJieHbI B npo-

u.ecce nepexo.n;a KOHKpeTHo-qyscTBeHHhIX npe.n;cTaBJieHHH 

CBOMCTB MaTepHaJihHOfO MHpa K a6cTpaKTHO-MhICJieHHO¥Y HX 

oTo6pa)l(ettmo. 

KaK 6b1JI0 cKa3aHo BhIIlle, '-IHCJIO 3 11 BC.51 q11cJI0Ba5l nocJie-

.n;oBaTeJibHOCTh 6hrna o6pa30BaHa fIOCTeneHHbIM OTBJie'-IeHH-

eM OT npe.n;MeTHOH <PopMhI H rrpespaw;ett11eM HX B KOJIH'-Ie-

CTBeHHOe orrpe.n;eJieH11e. 

Pa3JIH'-Ia51 pa3Hbre npocTpattcTBettHhie cflopMhI npe.n;MeTOB, 

cpaBHHBa.51 HX .n;pyr c .n;pyroM, B npou.ecce npaKT11qecKotl: .n;e.51-

TeJihHOCTH, qeJIOBeK ocyw;eCTBJ151JI MhICJieHHOe OTBJie'-IeHHe OT 

.n;pymx CBOHCTB npe.n;MeTOB, KpOMe npocTpaHCTBeHHOH cflop-

Mhl, 11 o6o6w;aJI OAHOPOAHbie <PopMhl pa3JIJ1qHhIX sew;eM:. TaK 

6bIJIH o6pa30BaHhl reoMeTpH'-leCKHe IIOH51TH51. 

B 3JieMeHTapttoH: reoMeTp1111, Hanp11Mep, o6beM napanJie-

Jiemme.n;a scer.ua pasett npo113se,n,eH1110 nJioru:a.n:11 octtosaHH.51 

Ha BhICOTY, He3aBHCHMO OT KOHKpeTHOM npHpO.n;hI 3TOro na-

paJIJieJien11ne.n;a ( CilH'-Ie'-IHa.51 KOpo6Ka, KHpn11qHhIH JJ.OM, KpH-

CTaJIJI COJIH 11 T . .n;.). 

MaTeMaTH'-IeCKHe a6cTpaKu.1111 no3BOJI.SIIOT paccMaTpHBaTh 

JJ.etl:cTBHTeJihHOCTh B «'-IHCTOM BH,Ue», 6e3 KOHKpeTHOCTH. Hw-

KaKotl: TpeyrOJihHHK He MO)l(eT HMeTh H,UeaJibHO-IIp51MOH yroJI, 

np.SIMOJIHHetl:Hhie cTopOHhI. B np11po,n,e HeB03MO)l(HO ycTaHO-

BHTb TaKOtl: IlOCTpOeHHhIM Ha mnoTeHy3e np51MOYfOJibHOro 

TpeyroJihHHKa, nJioru:a,nh KOToporo pasHa cyMMe nJioru:a.netl: 

KBa,UpaTOB, IlOCTpOeHHh!X Ha ero KaTeTaX. 

MaTeMan1qecK11e a6cTpaKU.HH B MaTepttaJihHOtl: .n;eH:cTBH-

TeJibHOCTH He cyru:ecTBYIOT. Ho OHM .n;aIOT HaM B03MO)l(HOCTh 

Il03HaTh .netl:CTBHTeJihHbie CBOHCTBa H OTHOUieHH.51 seru:etl:, 

npe,nMeTOB 11 IlOMoraIOT pelllaTb KOHKpeTHhie 3a,Ua'-IH npaKTH-

qecKOH )l(l13HH. 

A6cTpaKU,H51 OTO)l(,UeCTBJieHH.51 np11MeHHMa He TOJibKO npH. 

C03,Uamrn OCHOBHblX MaTeMaT11qecK11X IlOH51THtl:, HO H np11 o6-

pa30BaHHH HOBhIX, 6011ee a6cTpaKTHbIX IIOH51THH (HanpHMep, 

IIOH5ITH51 n-MepHoro npocTpaHCTBa, KOMIIJieKCHOfO qncJia H 

T.n.). 
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Co3,UaBa51 see HOBh!e a6e'rpaKTHhie nOH.51Tl1.51, OTBJieKa5Ieh 

see ;:J:aJibllie OT peaJihHOH .QetteTBl1TeJibHOeTl1, Mhl 11MeeM 60Jib-

IlIHe B03MO)f(HOeTl1 6onee rny6oKO 113Y'IaTb KOJIWieeTBeHHbie 

OTHowemrn l1 npoe'rpaHeTBeHHbie ¢opMbI peaJibHOH MaTep11l1. 

* * * 

B MaTeMaTHKe mupoKoe pacnpocTpaHeHHe noJiy'IHJia a6cT-

paK1nu1 IlOTeHQHaJihHOH ocymecTBHMOCTH. 

CyTL 3Toro BH,Ua a6crparuposaHIDI coCTOHT B OTBJie11eHnH 

uamux ,UeHCTBHTeJILHhIX B03MO:IKHOCTeii, CBH3aHHhIX orpaHH-

11eHHOCThIO 11eJ10Be11ecKOH AKH3HH. 

A6eTpaKJJ,1151 noTeHuHaJibHOH oeyw.eeTBl1MOeT11 npe;:i:nona-

raIOT oeyw.ecTBJI51Th nio6oe KOHe'rnoe q11cno onepau11tf, Ha-

XO)l,HTb nocne;:i:yioruHe 3JieMeHThI paceMa'fPl1BaeMoro MHO)f(e-

CTBa. 

3a,n,aq11, KOTOpb!e 3apaHee 3HaeM, 'ITO OHl1 HeocymeCTBH-

Mbl, C"411TaeM np11 nOMOW.11 a6cTpaKIJ,HH noTeHU11aJibHOH ocy-

rueCTBl1MOCTl1 B03MO)f(HOH. 

JOJO 

K np11Mepy, scer)l,a MO)f(HO HattTH q11cno, pasHoe 2 , ny-

TeM fIOCJie.QOBaTeJibHOro yBeJJHYemrn: "4l1CJia 3JieMeHTOB MHO-

)f(eCTBa Ha e)l,l1H11UY l1Jll1 npe,n:CTaBJI5151 HX p5I;:J:OM nanoqeK, CJie-

.il:YIOlUl1X )l,pyr 3a,n:pyroM. PernM 3TY 3a,n,ayy, MhI OTBJieKaeMc51 

OT npaKTHYeCKOH HeocymecTBl1MOCTl1, OT Hawetf ,UeHCTBl1-

TeJihHOH B03MO)f(HOCTl1, KOTOpa51 orpaHl1"4eHa B CHJIY CBOetl: 

npttpO)l,hl B npocTpaHCTBe 11 BO BpeMeHl1. 

A6c'rpaKU1151 noTeHU,11aJibHOH ocyw.eeTBl1MOCT1111cnonh3y-

eTc51 )],JI51 o6pa3oBaHl151 MaTeMaT!1"4eCKl1X fIOH51Tl1H. 

0Ha fI03BOJI51eT HaM paecy)f(.QaTb, Hanp11Mep, 0 CKOJih yro,U-

HO 6oJibllIHX "411CJiax, KaK 0 'IHCJiax, KOTOphie Mbl MO)l(eM Bbl-

pa311Tb, nocqinaTh. 

Jlio6otl: 'IJieH 'Il1CJIOBOfO p5I;:i:a c IIOJIO)f(l1TeJibHhIMl1 'IJieHa-

MH MhI MO)f(eM rrony'I11Tb rryreM nocne;:i:yromero yseJIH'Iemrn 

Ha COOTBeTCTBYIOlUYIO e,Ul1Hl1U,Y. 

B Teop1111 npe,UeJioB 6ecKotte'IHO Manoti BeJittYHHOH tta3bI-
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BaIOT TaKYIO nepeMeHHYIO, KOr,LI,a )l,JUI JII06oro 3a,LI,aHHOro no-

CT051HHOfO s>O B XO,LI,e pa3Bl1Tl151 HaM,LI,eTC51 MOMeHT, Ha1mtta5! c 

KOToporo scer,LI,a 6y;:xeT !cpl <s, T .. e. se1rnq11tta B .n:attHOM npo-

uecce 6e3rpatt11qtto np116nm1<aeTC5! K tty mo. Ha.no cKa3aTb, '-ITO 

B .n:ei1cTBMTeJibHOCTl1 HM O,Ll,Ha peaJJbHa51 se1rnq11Ha He MO)f(eT 

6e3rpatt11qtto np116JIM)f(aTbC5! K HYJIIO. C 11creqeH11eM speMe-

HM, Hanp11Mep, peanbHblH Ma51THl1K OCTaHOBl1TC51, fa3 He MO-

)f(eT 6e3rpatt11qHo pacun1p5!TbC5!. 

B EsKJI11;:xosoi1 reoMeTp1111 scer;:xa MO)f(HO nposecrn qepe3 

JII06bre ,Ll,Be ToqK11 np51MYIO, np11qeM, e,Ll,MHCTBeHHYIO, on11caTb 

oKpy)f(ttOCTb 113 BC51Koro ueHTpa c mo6hIM pa,n:11ycoM. Ha npaK-

TMKe oqeHb TpY.JJ.HO, .n:a 11 B HeKOTOpblX cnyqa.HX npOCTO He-

B03MO)f(HO coe,LI,MH51Tb np51MOH .use ToqKJ1 3a 3eMHOH rrosepx-

HOCTl1. KaK Hat.JepT11Th OKpy)f(HOCTb pa,n:11ycoM B O.UHY acTpo-

HOMMlJeCKYIO e,UMHl1UY ( 150. MJIH.KM) 11Jil1 B OJ:(MH aTOM? 

A6cTpaKu115! noreHu11anbHoi1 ocyw.ecTB11MocT11 cq11TaeT 

3Tl1 3a,n:aq11 ocyW.ecTBMMhIMM. Ha ocHose 3Toi1 a6cTpaKu1111 

6bIJIO pacw11peHo rroH51TMe q11cJia. ,n:po6ttbre, 0Tp11uareJibHbre, 

Mppail)10HaJibHble, MHl1Mhie q11cJia rrpMHl1MaJil1Cb KaK peweH-

Hbie 3a,LI,at.J11. 

Bo3MO)f(Ha JIM. cyw.ecTBOBaHl151 'IM.CJia .J2 ? B peanbHOCTM 

ero HeT. 3To 11ppaUM.OHaJibHOe '-IM.CJIO 6bIJIO C03,Ll,aHo JIOf11qec-

KM.M rryTeM, rrpH ycTaHOBJieHl1l1 HeCOl13MepttMOCTl1 .u11arotta-

Jil1 KBa,n:paTa c ero CTOPOHOH. . 

Ilp11 peweHl111 CJIO)KHblX 3a):(a'-l, J:(OKa3aTeJibCTBe 

MaTeMaT11qecK11X TeopeM, cq11TaeM l1X pa3peWHMbIMM; 

;:xorrycKaeM MbICJieHHYIO 11;:xean113aumo. ITpo11cxo,L1,11T 

orpy6JieH11e .uei1CTBl1TeJihHOCTl1, T.K. Mbl OTBIIeKaeMC5I OT 

peaJJbHbIX rpaHMU B03MO)f(H0f0. 

TaKMM o6pa3oM, a6cTpaKul151 noreHU,MaJibHOH ocyw.ecTB11-

. MOCTM yrny6JrneT eme Ha O,Ll,Hy CTYfleHh HaWM 3HaHM51 B l13y-

'-leHl1l1 CYlllHOCTl1 rrpe;:xeJIOB o6beKTl1BHOro MMpa. 
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0.n;HHM HJ CHJibHhIX BH)J;OB a6cTparuposaum1 HBJIHeTCH a6-

CTpaimuH aKTYaJILHOH 6eCKOHequocTH, cyuwocTL KOTOpou co-

CTOHT B OTBJieqeuuu OT ue3asep111uMoCTH npou.ecca o6pa3oBa-

HHH 6eCKOHequoro MHOJKCCTBa, OT HCB03MOJKHOCTH Ja,n;aTb Ta-

KO.e MHOJKeCTBO nocpe.n;cTBOM IlOJIHOfO nepequcJieHHH ero 3Jie-. 

MeHTOB. 3Ta a6cTpaKmrn npe)].nonaraeT B 6ecK0He1rnoM MHO-

)J(eCTBe BbI)],enemui Ka)J()].oro ero 3JieMeHTa, OHa paccMaTpH-

BaeT BCJIKOe MHO)J(eCTBO (MHO)J(eCTBO HaTypanbHblX lIHCeJI, 

MHO)J(eCTBO )],ettCTBl1TeJlbHbIX q11ceJI 11 T.)],.) KaK cyw.ecTByIO-

w.ee B BH,ZJ,e 3aBepweHHOtl: COBOKYflHOCTH. 

Hanp11Mep, JII06oi1 oTpe30K J1BJIJ1eTcJ1 coBoKynttocTbro 6ec-

KoHeqHoro YMCJia, Ka)J()].yro 113 KOTOpb!X MO)J(HO 3aqrnKc11po-

B3Tb, 0603Haq11B ee KaKHM-TO ,ZJ,d\CTBHTeJibHbIM q11cJIOM. 

A ｾｘｾＱｾｘｾＲ｟Ｎ＠ ｟ｘｾ｟Ｓ｟ｘｾＭＴｾｾＭｘｾ｟Ｌ｟Ｌ｟ｘｾ｟ｮ｟Ｋ｟Ｑｾｾｂ＠

a1a2a3a4 Q 11 Q n+I 

0Tpe30KAB) (xp X2 , x 3 ...... x
11

, X
11
+p······) 

ToqKaM oTpe3Ka (AB) cooTBeTcTByroT ,LJ,etl:cTBHTeJibHbre 

q11cna, o6o3HaqeHHbie 6yKBeHHbIMl1 Bblpa)J(eHMJIMH. 

xi a1 X4 a4 

x2 a2 

x a n 11 

X3 - a xn+l - an+! 3 

l1 T.,LI,. 

reoMeTp11qecK11e qrnrypbI, T3Kl1e KaK OKPY)J(HOCTb, 3J1Jll1CTC, 

napa6ona, mnep6oJia 51BJI51IOTC5l reoMeTp11Y:eCKHMl1 MecTaMtt 

MHO)J(eCTBa TOY:eK. 

0,ZJ,HaKo, 113BeCTHO, qTo npaKT11qecK11 3acj;H'IKCI1pOBaTb H 

on11caTb 3JleMeHTbl 6eCKOHeqHoro MHO)J(eCTBa COBeprneHHO 

HeB03MO)J(H0. 

A6cTpaKU.115I aKTYaJibHotl: 6ecK0HeYttocT11 npencTaBJI51eT 
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HaM B03MO)J(HOeTb «OeTaHOBHTb» ,LI.Bl1)J(eH11e 11 BbI,LI.eJUITb 

Ka)J(,LI.b!H 3JleMeHT .n.aHHOH 6eeKOHe'fHOH COBOKYOHOeTH, 

KOTopa51 BbleTynaeT B ,LI.aHHb!H MOMeHT 3aBeprnettHOH, y)j(e 

3aKOH'feHlIOH. 

AKTYaJibHa51 6ecKotteqttoeTb np11MeH.SieTe5l np11 113yqett1111 

ttenpepblBHOeTH, cpyHKUHOHaJibHOH 3as11eHMOeTH, Teopl1l1 

MHO)J(ecrna 11 T.n. Bo3bMeM cpyHKUHIO y = <j>(x) = x 2• B 

.n.ei1eTBHTeJihHOeT11, o603HalJaIOW,a51 KOHKpeTHOe ,Ll.Bl1)J(eH11e, 

l13MeH5110llJ,J1ee51 B 3aBl1Cl1MOeTJ1 OT apryMeHTa x. 

,Il,aHHa51 cpyHKUl151 rpacp11qeeKl1 MO)J(eT 6bITb 11306pa)J(eHa 

KpHBOM Jll1Hl1etl, eoeT051W,etl: 113 TO'feK, 11 npe,LI.eTaBJieHa s BH,LI.e 

MHO)J(eeTBa nap <meeJI (x, y), xapaKTep113y10m11x KOOp,LI.HHaTbl 

3Tl1X TO'feK. Ka)J(.n.y10 TO'IKY 3TOH Kp11soti JIHHHH MhI MO)J(eM 

l1H,Ll.J1Bl1,LI.yaJil1311pOSaTb, yKa3aS ee KOOp,LI.HHaTbl. 

B 3TOM np11Mepe .n.onyeKaeM paeqJiettett11e .n.s11)J(eHirn, rrpe.n.-

rronaraeM onpe,LI.eJIHTb Ka)J(,Ll.Oe eoeTaSJI51IOllJ,ee, a 3aTeM - see 

,Ll.Sl1)J(eHJ1e B ueJIOM. 

KaK s11.n.tto, s rrpoueece no3HaHH51 ocyrn,eeTBmieTC51 cpop-

MaJI113aum1.n.ei1eTSHTeJibHOeT11, nepexo.n. OT O,Ll.HOH CTYOeHH a6-

eTparnposaHl151 K .n.pyroti, no3sOJI51IOrn,ei1 rny6)J(e oT06pa3l1Tb 

peaJibHbIH MHp. 

PaeeM0Tpettttb1e BH,LI.bI a6eTparnposatt115! s MaTeMaTHKe He 

MoryT eyrn,eeTSOBaTb oeo6o OT,LI.eJibHO, OHH smrnaIOTC51 s e,IJ,11-

Hb!M MbICJIHTeJibHblH npoueec, S3a11MHO ,LI.OOOJIH5151 ,D.pyr ,ll,py-

ra. 

Dpouece a6eTparnposaHl151 np11so,LJ.l1T K o6pa3osatt1110 see 

HOSblX MaTeMaTH'feCKHX OOH51Tl1H, 0606rn,eH11IO 11MeIOW,11Xe51 

Teop11ti. A6eTparnposatt11e B MaTeMaT11Ke TeeHo CB513atto e .n.eI1-

eTSHTeJibttoeTbIO, l1 003TOMY MaTeMaTH'-!eCKHe ITOH51T1151, rro-

nyqeHHhie rryTeM a6eTpar11posatt115l, 51SJI51IOTe51 o6pa3aMH. 

MblllJJieHH51 onpe,n;eJieHHblX OTHOilleHl1H MaTepHaJibHOfO MHpa. 

Bbrwe113no)J(eHHb1e npou,ecebr o6pa3osaHH51 MaTeMaT11qec-

K11x a6eTpaKU11H no.n.TBep)J(,LI.aIOT ,Ll.l1aJieKTJ1'feeKoe pa3Bl1Tl1e 

no3HaHH51, paern11p5IIOT qenoseqeeKoe 3Hatt11e o npe,IJ,Mernx 11 

51BJieHl151X o6beKTl1BHOH ,n;eti:eTBJ1TeJibHOeT11. 
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3. Buyrpe1D1ue 3aKonoMepuocru MaTeMaTK'leCKHX a6crpaimuff 

PaccMOTJJHM BHyrpeHHMe 3aKoH0MepttocT11 MareMaTw-1ec-

Kl1X a6crpaKU:HW 11 KaK B HHX rrpo.SIBJI.SieTC.SI )J,HaJieKTHKa. 

B.M.JIEHMH r0Bop11JI, qTo B mo6oM cy)l()J,eHHH MO)J(HO M 

Hy)J(HO Hai1:TH, CJIOBHO B KJieTKe, 3aqaTKH Bcex 3JieMeHTOB )J,H-

aJieKTHKH, 3To yTBep)l()J,eHwe BIIOJIHe COOTBeTCTByeT H Mare-

Man:1qecKHM IIOH.SITH.SIM. 

Bo3hMeM, HanpHMep, rrpocToe ypaBttem1e: x- 2 = O.B 3TOM 

ypaBHeHHH x o603HaqaeT mo6oe qHCJIO B MHO)J(eCTBe )J,ei1:-

CTBHTeJibHhlX qwceJI, 2 o6o3HaqaeT onpe)J,eJieHHoe 'IHCJio. 

KaK BH)J,Ho H3 ypaBHeHmr, npo113se.neHo oTo)l()J,ecTBJiemi:e 

(x=2) nponrnonoJIO)f(HOCTH - o6mee (x) 11 OT,LJ.eJihHoe (2). 

OpoH3BOJihHoe q11cJio x B03MO)f(HO TOJihKO np11 ycJIOB1111 cy-

4 
mecTBOBaHl151 e)l,l1HJ1qHbIX qHceJI (l; 2; 6; 3; 7; 8 H T.)J,.). 

3TH e)J,l1HJ1ll:Hhie q11cJia co)l,ep)f(aTC.SI B a6crpaKTHOM q11c11e x. 
1lHCJIO 2 HMeeT CMb!CJI TOJibKO B TOM CJJyqae, eCJII1 cymecTByIOT 

)J,pyr11e q11cJia, T.e. OHO He MOfJIO cymecTBOBaTh, eCJIH He 6bIJIO 

6h1 )l.pyrnx q11ceJI (tteo6xo)J,11MocTh cymecTBOBaHH.SI q11cJia 2). 

TaKHM o6pa3oM, B 3TOM np11Mepe y)f(e 11Me10Tc.SI 3aY:aTKH 

IIOH.SITH.SI He06XO)l,HMOCTH, o6beKTI1BHOH B3aHMOCB.SI3l1 11 B3a-

l1M006ycJJOBJieHHOCTI1 npwpO)J,hl. 

1'f3BeCTHO, Y:TO a6cTpaKU:11.SI ITO CBOeMy CO)J,ep)J(aHHIO eCTh 

orpa)f(emi:e )J,eHCTBI1TeJibHOCTl1, MMeeT npoo6pa3hl B )J,eHCTBH-

TeJibHOM MMpe. 

TaK, Hanp11Mep, JII06a.SI reoMeTpttY:ecKa.SI qmrypa, ecTh a6-

crpaKU:M.SI. Ho otta .SIBJI.SieTC.SI orpa)!(ettHeM )J,ei1:CTBMTeJihHOCTI1 

B MhICJIHTeJibHOM npouecce 11 CJIY)f(MT )J,JI.SI ee I103HaHI1.SI. 

B o6beKTHBHOM M11pe Y:HCThie MareMaT11qecK11e a6crpaK-

u:1111 He cyrn;ecTByIOT, 1160 HeT B )J,eticTBHTeJihHOCTH npe)J,Me-

TOB, KOTOphie 6hI He HMeJIM HH )J,JIHHhI, HH lll.I1pl1HhI, HM Y:ac-

Tew, HH yrnoB B TOY:HOCTl1 paBHhIMH 90°:11 T.)J,. 

0TCIO)J,a BhITeKaeT BhlBO)J,, YTO JII06a.SI a6cTpaKU:.I151 eCTh 

e)J,MHCTBO )J,eHcTBHTeJibHOfO I1 He)J,eticTBHTeJibHOfO, e)J,HHCTBO 

npOTHBOIIOJIO)f(HOCTeH. 
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Bc.SIKl1i1 peaJibHbIH o6'heKT ecTb e,lJ.11HcTBo e.rr.11H11qHoro 11 

o6mero. B.l1.J1EHI1H B «Q>HJIOCOQ>CKl1X TeTp3,lI,.SIX» nmneT, qro 

«OT,lJ.eJibHOe He cyrn.ecrnyeT l1Haqe KaK B TOH CB.SI3H, KOTOpa.SI 

Be,lJ.fa B o6rn.eMy. 06rn.ee cyrn.ecTByeT JIHlllb B OT,lJ.eJibHOM, qe-

pe3 OT,lJ.eJibHOe. Bc.SIKOe OT,UeJibHOe eCTb (TaK MJIM HHaqe) 06-

mee». 

CJie,lJ.oBaTeJibHO, nott.SITH.SI npe,n:MeToB, noJiy<IeHHbie B 

pe3yJibTare MbICJIHTeJihHoro npou.ecca, npe,lJ.CTaBJI.SieT co6oti 

He TOJibKO npocToe OTpa)l(eHHe npe,11,MeTOB )1,eHCTBHTeJibHOro 

Ml1pa, H.O 11 .SIBJI.SieTC.SI OTpa)l(eH11eM KaK o6rn.ero, 

cyrn.ecTBettHoro, TaK 11 e.rr.11tt11qttoro s npe,n:MeTe. 

A6cTpaKTHoe noH.SITHe oTpa)l(aeT o6lli,ee B npe.rr.MeTax, 

o6rn.ee CBOHCTBO .UJI.SI HeKOTOpbIX MHO)l(eCTB npe.rr.MeTOB. 

BMeCTe c TeM, oTpa)l(a.SI o6rn.ee, cyrn.ecTBeHHoe s npe.rr.MeTax 

(Tpl1 MaWHHbI, Tpl1 KHl1rH, Tp11 ,UOMa - 411CJIO 3), TIOH.SITH.SI 

3aKJIIO'-!aeT B ce6e rroH11Matt11e Ka)l(,l1,oro e.rr.11tt11qttoro rrpe.rr.MeTa. 

A 3TO CBH,lJ.eTeJibCTByeT o TOM, '-ITO a6cTpaKTHoe rroH>1T11e ecTb 

e,lJ.HHCTBO rrpOTHBOJlOJIO)l(HOCTeH, e,lJ.HHCTBO o6rn.ero H 

e.rr.11m1qHoro. 

3HaqwT a6cTpaKTHoe rrott>1T11e, Bbipa)l(a>I o6rn.ee B npe.rr.Mere, 

,lJ.aeT B03MO)l(HOCTb ,11,JI.SI JlOHHMaHH51 e,UHHl14HOro, T.e. B xo.rr.e 

pa3BHTH.SI J103HaH11.SI a6cTpaKTHOe JlOH.SITHe CTaHOBHTC5l 

KOHKpeTHbIM. 

«3HaqeHHe o6mero, - Til1CaJI B.l1.J1EHI1H, - rrpOTHBOpeq11-

BOe: OHO MepTBO, OHO HeqwcTO, HeJlOJIHO etc, etc, HO OHO 

TOJibKO H eCTb CTYITeHb K J103HaHHIO KOHKpeTHOro, 1160 Mbl 

HHKOr,lJ.a He TI03HaeM KOHKpeTHOro JlOJIHOCTbIO. EecKoHeqHa.SI 

cyMMa 06m11x JlOH.SITHH, 3aKOHOB ,n:afa KOHI\:peTHOe B ero 

TIOJlHOTe» (4). 
TaKHM o6pa30M, o6rn.ee .SIBJl.SieTc.SI CTYneHbIO K no3HaHHIO 

e,n:11H11qttoro, T.e. no3HaHH.SI peaJibHoro npe,n:MeTa. 

E,lJ.HHHqHoe, pa3yMeeTc.SI, HHKor,n:a HeJib3.SI no3HaTb 

JlOJlHOCTbIO. 0.rr.HaKo CYMMa 06m11x JlOH.SITHH H 3aKOHOB MO)l(eT 

,lJ.aTb e,lJ.HHHlJHOe B ero IlOJIHOTe. 

Hay'-!Hoe rrott.SITHe, .SIBJI.SI.SICb Q>opMaMH rro3HaHH.SI, Bbip3.)l(aeT 

BHyTpem;110I?.CYlll.H()(;Tb npe,1I.MeToB, np11tJeM npomsopeq11sy10 
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cyw:HoCTb. B BH,lJ,Y BhICOKOM a6cTpaKLIJ1H B MaTeMaTHKe 

nponrnopeYHBOCTb npe)J,MeTOB He BbICTynaeT B 51BHOM cf)opMe, 

HO OHa 5IBJI5IeTC5I onpe)J,eJimow:ei1 BHyTpeHHee CO)J,ep)!(aHHe 

MaTeMaTHYeCKHX OOH51Tl1ti:. 

DoH5ITHe «YHCJIO», KaK H3BeCTHo, 5IBJI5IeTC51 ocHoBHbIM 

noH5ITHeM Beet! MaTeMaTHKH. B HCTOPHYeCKOM pa3Bl1THH 

nepBbIM BhICrynaeT OOH51THe HarypMbHOro '-IHCJia (u:eJioe 11 

OOJIO)!(HTeJibHOe ). 

PacumpeH11e 11 o6oraw.etttte ttarypMbHhIX 'rnceJI npttBeJio 

K B03HHKHOBeHHIO ,l1,po6HhIX 11 OTPHU:aTeJihHbIX q11ceJI. 

DocJie,n:oBaJIO tteKoTopoe HecooTBeTCTBHe 3aKOHOB np11 

Bh!OOJIHeHHH OT.D,eJihHhIX onepau:tti1 c HOBblMl1 qJ1CJiaMtt, YeM 

C HaTypaJibHh!Ml1. 

,[(1151 HaTypaJibHblX q11ceJI, K np11Mepy, .D,ei1cTBHTeJibHO, qTo 

npo113se.ueH11e (a x B) He MO)!(eT 6hITh MeHbWe mo6oro tt3 

COMH0)!(11TeJietl a l1 B, TO np11 YMHO)!(eHHI1.D,po6Hb!X q11ce11 9TO 

HeBb!OOJ1HHMO: 

' 1) 7 x 8 = 56 > 8; 56 >7. 

1 1 1 1 1 1 1 
2)'-X-= -·mo-<-·-<-. 

7 8 56 _' 56 7 ' 56 8 
3aTeM 6bIJIO Bb!pa6oTaHO OOH5ITHe HppaU:HOHaJihHOro q11c-

Jia. ,I(aJihHetlwee pacurnpettHe noH5ITH51 q11cJia CB513aHo c BBe-

.D,ettHeM KOMOJieKCHbIX q11ceJI, npe.D,CTaBJI5IIOW:11X onpe.D,eJieH-

HOe e.u11HCTBO, )J,eMCTBHTeJlhHb!X 11 MHHMbIX q11ceJI a + Bi. 

IlpH pewewrn HeKOTOphIX KBa.D,paTHhIX ypaBHeHHM 0051BHJII1Cb 

B KaqecTBe KOpHeM Bbipa)!(eHH5I, BKJIIOYaIOLUHe B ce65I KOp-

HH 113 OTpHU:aTeJibHoro YHCJia. TaK, ypaBHeHtte x 2 + x + 1 = 0 
HMeeT CJie.D,yIOW.He KOpHtt: 

+ ｾ＠x I; 2 

ｾ＠x 2 2 

3Ttt KOpHH BO MHO)l(eCTBe )J,eHCTBHTeJihHbIX q11ceJI OKa3a-

JIHCb COBepweHHO Hepa3pelllHMhlMH. ,I(JI51 ycTµaHeHI15I TaKO-
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ro YCJ10)1(Hemur, 11 6bIJ10 BBe,IJ,eHo DOH51Tl1e 0 MHl1MOM 'fl1CJ1e. 

06ruee BO MHO)l(eCTBe qHcen eCTb KOMTIJ1eKCHbie q11c11a, B HHX . 

co,IJ,ep)l(aTC51 KaK e,IJ,11Hl1qHbie, TaK 11 BCe 'fHCJ10Bbie TIO)l,MHO-

)l(eCTBa. 

J1106oe ypaBHeH11e I1 CTerreH11 C BeruecTBeHHblM11 HJ111 npo-

113BOJ1bHblMl1 KOMCTJieKCHblMH K03cpq:mu,11eHTaMl1 o6513aTeJ1b-

HO 11MeeT KOMrrneKCHblH KOpeHb. 

KoMrrneKCHbie q11c11a 5!B111111cb norH'feCKHM 0606rueH11eM 

TIOH51Tl151 <mcna, CJ1e,IJ,CTBI1eM )l,!1aJ1eKT!1qecKoro pa3Bl1T1151 Ma-

TeMaT11Kl1. Ka)l()l,oe pacumpeH11e noH51Tl151 '4!1CJia, TaKl1M o6-

pa3oM, pacKpbrnaeT npoT11Bopeq11soe co,IJ,ep:>I<.aH11e o6ruero 

TIOH51TH51 '4HCJ1a. 

PaccMOTp11M c ,IJ,HMeKTH'lfeCKHX no311u,11t! noH51TH51 MaTe-

MaTH'lfecKoti 6ecKOHe'4HOCTI1. no csoetf BHyTpeHHeH CYW.HO-

CTI1 3Ta a6cTpaKU,l151 rny6oKo npoT11sopeq11sa, oHa npe)J.CTaB-

J151eT e,IJ,HHCTBO KOHe'lfHOfO 11 6eCKOHC'4HOro, aKTYaJibHOH 11 no-

TeHLI,11aJ1bHOM 6eCKOHC'4HOCTH. 

J1106oe q11c110, 6yAh HaTypanbHoe 111111 0Tp11uaTeJibHoe, 

Bbrpa)l(aIOruee KOHe'lfHYIO senwmHy, rrpe)J.CTaBJIHeT co6oi1 oT-

JJ,eJ1hHbIH 3J1CMCHT 6ecKoHe'4HOfO MHO)l(eCTBa '4HCeJ1. 

Ka)l()J,bIH ｯｲｰ｡ｈＱＱｾＱ･ｈｈ｢ｩｴｩＺ＠ oTpe30K np>1Moti: ecTb qacTb 6ec-

KoHe'4HOH rrp51MOH J1l1HI1H, Ka)l()l,a51 reoMeTp11'4eCKa5! cp11rypa 

Ha TIJ10CKOCTH eCTb KOHe'4Ha51 qacTb 6ecKoHeqHoi1 TIJIOCKOCTH. 

EJJ,11HCTBO KOHe'lfHOro 11 6eCKOHe'fHOfO npo51BJ151eTC51 erue 

B TOM, 'lfTO KOHe'lfHOe MO)l(eT COJJ,ep)l(aTb B ce6e 6eCKOHe'4HOCTb, 

TO eCTb B03MO)l(HOCTb BbinOJ1HeH1151 TIOJ10)1(eH1151 Jl,HaJieKTHqec-

Koro MaTep11anH3Ma o 6ecKoHe'lfHOCTH MaTeplrn srny6b. B Ma-

TeMaT11Ke 11106oe a6cTpaKTHoe Bb1pa)l(eH11e, ,IJ,a)l(e 3JieMeHTap-

Hoe fIOH51Tl1e spo,IJ,e q11c11a, apHcpMeT11qecKHX JJ,eHCTBHH, OT-

pe3Ka COJJ,ep:>K11T B ce6e HeHC'l(!1CJ1!1MOe MHoroo6pa3He CB513el1, 

CBOHCTB, OTHOIDeHHH 11 T . .ll,. 

MaTeMc_i.T11qecKa5! cpopMyna, ttanpHMep, sin(a+{J)= 

=sina · sin{J+cosa · sin{J TO)l(e co,ll,ep)l(HT B ce6e 6ecK0Heq-

HOCTJ:>-, 

ITciJJ, apryMeHTaMH a 11 {J no,IJ,pa3yMesaeTC51 6ecKoHel!-

Hoe MHO)l(eCTBO pa3J1H'fHbIX 3HaqeHHH. 
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