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A.H.3aropyf,ro, H.f .3aropyilro

Y nayrr ABe nJrasHue qeJln:

npeABr[eHxe r nonbSa.

.(.11. Mengeaeee

3qggun o6xapyrerra orntrpttqecrux safioxorepHocten o6brtrHo cBfl-
saHU C OtO6parennex AaHHhIx r{It rcxoAHoro npocTpeHctBe oni{caHlts x B

HeKoropoe Ipynoe npocrpaHcrBo I, 6on€e ygo6xoe gra Bocnprnrxfi.
llpoctpanctao onxc&tnf, x rorer 6urr nporsaoJrbHut - nD6oll p&a-

uepHoctrr c an6mr qncJrolr o66eKToB na6angerna. fipocrpancrao re Boc-
nptrsTfif, Y AofiHo o?Beqarb dbroropur ycJtoB[a., Buteraor$o. ns onpa-
HrqeHHux BosxorHoclen qeJtoBeqecxor crcrerH Bocnprfitxfi rx{opraqrn.
0gno ns raffix onpaHxceHrf, cBr3aHo c pasxepHocrbD npocrpaHctBa Y:
oHa He AoJIf,Ha 6utr 6oaamofi, rar rar o6rerrantr B yHororcpHoy npo -
ctpaHcrBe qeJroaer oneplpyeT c 6oarunr rpyAor.

Hanprrep, ecJII I - rHororePHoe npocTpaHct8o ct{rnToMo8rlo Y -
npocrpaHctBo He6oJlbuono wcra rpJmn npxsnanoB - crr1poroa rar (ax-
lopoB, Ha rgHKe Kotopux npoqe I noHf,THeF (apyyrlrp]rDrcr re nnn
rHEe xeAxr.prncrre saroHoxepHocrr,r. B gpyrou cJrlqae r - xcxo.q,Hoe npo-
crpaHctBo 6oaauoro qrc.tta xaparreplcrl{K odberroa, a f - oAnouepHoe
npoc?panc?Bo HerveHoBaHtlf, pacnogHaaaextx o6pasoe. PacnogHatb np:r-
Hq&[erHoctb o6terre a r toxy r,ultr lnory o6paey - oro sHatrrr 0106-
pagl.trb eno ollrlcaHxe ng npocrpaHctBe X I npoctpaHcrBo I.

Ynpoqenre ont,tcaHrr pegyJlbtatoB na6aogenra rorer AeJrarbcfl !l

nyrex yreHbuerl,Ir wcra ofterroa a la6arqe "o6tert-caof,ctaon. i]tor
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nprtelf tcnorbSyeTcfi, Harrprilep, npr SaIeHe HHorcctBa odreRloB I(8r-
Aoro o6pata o.q,Hry igraJroHHHxr odEeKaox.

lhonqa o6reFq[Tb Bocnpt.trrne Aa]rHErx xo&to r,r He yreHbtnaf Korr-
qecrBa o6terroa, a ynop8AoqxB llx llo oAHorry lrJrr HecxonbftIl, ftaKtlM-
Hx6yAb cBoficrBarr. Ecar rcrog,tcle cBoRerBa f npn srou oKarJlrcs cBf,-
SsHHHyr npocron SABICI.IrOCTbD C gfttxfi HOBbniI{ CBOFCIBaXI r, TO

o6qre gaKoHoxepHoc,rrl xaccrBa .q,aHHHx 6ygn aocnprHHMa.rbcf, JIerKo.

.[[.lta eroro cJrJnxan sqAatra o6HaplmeHrr saroHorepHoo[r voret 6H?b

c*op,ynxpoBana rer: nocrporrb npocrpane?Bo r raroe, uro6u cBfisb
rer,qy cBoficTBSxr I o6Gex,loB A, )mopEAot{eHHHx I npocTpeHcr8€ I,
rrera Br{A npoctofi satsoHoMepHoct]l L.

Hat6oaee npocro BocnptrnxraDTca saBtlotxocur nlrHefiHono rlna.
Ecar arxefinoR 3a8rcrvoctH r€[A)r x ,r r Bo Bcen ArarragoHe r{sreHeHrf,
l,rx sHat{eHln go6ntccn He yAaerea, xofHo Bxecro FJro6a,IbHoR rtIrcllHof,
Sa8rcrxoc?r nollufarbcf, rcnonbSo8atb JtoKaJIbmJe Jtl{Hef,ltue laBllcn o -
c?t{.

Qppxyarpyex qplrHqrn "aonarrno.fi JuxefiHon r.ttqgrocrn". B a-or-
pecTltocrH rargo? ?oqK[ yo no Karqq,ofi j-fi roopgrttere npocTpaH-
cTBa EocnpIf,tr{f, I cBotrcTBa X odEeKToB rHorectBa 1 = {at, a2r...
. . . , ". ) rrHef,Ho (r) saBncf,r or Jo r r

x(al) =
r(al) + I( (1)

2

nge x(ai) - cBoncrBa o66eKTa a;, pacnoJrof,cHHono B roqr€ xoJ,

r(ai) - odbeftla al,pacnonoreHnorro B loqre ror - 8r ('aeaui co-

ceg"), x(a!) - o6ema al , pacnoroileHHono B loqre xol * 8,
('npaeufi cocoAi).

Ta6mqa I lloJtbsyscb lQtlrept{eM Lr xolHo AIfi Hexoropo-
ro xHotectBa A no cBofic,rBar I ct(oHclpJmpoBatb
cBoRcrBa I. Ilpraegex rlpocrofi trxc.roBof, nplvep.
llycm uxorecrBo A - xa6op 7 odrermoa, sHaqeHrn
cBof,c.lBa r RolopDrx nprBeAelx'r B ?a6r. I. Ilpoet -
paHc?Bo Bocnpl{frllf, I 6ygcr crpof,"b B BrLe oAHo-

xepfloro npocTpaHcfBa c qcloqrcJleHr{Hrl gHaqeHrf-

rll EoopAr,rHarH y.
Ilouecrrv B roqKy y= yo B reqecrBe odtema

a3, Hanprrepr o6rem a?.

A x

8.,

8a

a,
e a
a5

ae

a?

5

I
3'2
,l

?,9
212
6

76



Ilog,6epex K Hery 6rlilellnero itreaoro coce.1,a" (ai) no caoficrBy
r . 3?o, oqeBx4xo, 6yget o6tem "r. h coorHorlelrltfi (I) uorno naf,-
ttr nponnosHre cBoilcraa 6.rrrafuero "npaaono cocega" (a!): r(a!) =

= 2r(al) - r(ai) = 12-5 = 7. 3nu ooren?orr oueaqror6yget o&aem
a.. Pasrectn 9rr rpx o6tenla (ar,ar,a.) na ocr y (prc.I).Tenepu
rortro npsAcra:larb cBoficrBa r pra "aeaono coceAai o6DeKTa E. u

inpaaoro coceAai o6tercra a.. Coce -
AOL a4 AOJrreH 6UrU O6tem CO C8OfiC?-

Bor I(a:) = 2.'74 = 8. 06terra c ror{-
Ho rarl{r c8onctBox Het. Enruafury E

atory gHaqeHrD f,BJIflercf, odberr ar.
Vcaoenrca, vro pasHrqe 8-7,9 = 0,I
reHbEe HeKO?OpOnO AOnyCITXOnO nOpOrA
(6 ) oruoneHra or rxHeliHocrrrx npr-
rer a5 B raqectae tcocega cnpaaa".
llponaosnoe cBoficiBo o66eme a.-r =4,
6fliralmee K aroxy 3HaqeHre r = 3r2 y
odrerta ar. Ecan b3,2 = 0r8 6oaue

6 , to 6ygeu currarbr trro "reBoro cocega" gaa ar cpeg1 o66ertoB
rrnofecrBa A Het. Cgeaaer npc.q,noJroreHre! rlto B nprpoAe o6tert co
cBoncrBov r = 4 cyqecrByer n cryqaf,Ho H€ orGa:leJrcr cpeg,r o6ter -
TOB uHOf,eCrBa A. [IOCtaarnr ycJro8Ho eFo neBee ar ( nprrtnp xa
prc.I) r npoAoJtf,xl, npoqeAypy. Ilpornos tcoce,q,a ctreBa" A.[fi ycJroB-
rono odrexra Aaer pesyJrbr8tr r = 3. 06tert a! rore! 6rnr nprnar a

ftaqecrBe "reaoro cocega'. Ilpaau r o6terty a, Aoaen 6utc o6tert
co c8oRclBor r = t.f r$-7€r8. Tarono odEcnra B ?a6JI. I relrtao( -
pa3rr ero ycroBno cnpaaa or a, nyHr"rpor. Cocegor crera ot al
6yget a. r t ero coceAor - 8e. 8ce saerennu rHorec?Ba A oto6p+
reHH I npoclpaHc?Bo r x reflepb Jrenro BrIHor q?o 6crx odrem aa
noreclnrb B ?orrfty x= I, to rer.qyr ry 6ylet ryEfb racro npoc?ai
CBAgb x E Y.

Eclr o6temu rHercc?Ba A o6r1ntrt utcror cBolc?D 6oltuurter
o.qlor fo nponHos x nog6op coceAen lfJllHo l,ere?b no rc€r l?fl cBof,-
clrBar. B caJrqae AByreproro fipoc?pancrBa Eocnprfitrrfi I coceg4 x
odaerta al 6yg5m 'aenrtr" (al) , 'npasufi' (at),'aeprorl' (ai)
r,t rrtrctuf,' (a!) . Cansr trx cBonctB onpcAe.lselcf, coornou€Hrer

!) +x( a i) +r( ai)
4

2 , ,
Pnc. I

r(aj) =
I(ai)+x(a

T7

(2)

I
a
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I
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Ilpoqen5pa AByyepnoro nrHeltHono ynopEgoqeHrf, aHaJrorrrqHa tofl,uro
onrc&ta BH[e AIf, oAHoyepHoro cn1rqas: au6op raualrbHoro oJreueHla

ai r 6rm,altnrfi H Heuy AB]^{ coceAeil - "creBa' ai r "caepxy" a!.
3arer npornos coceAef 'cnpaBa' a! r tcHrrsyt al, nog6op odbeft?oB,
cBof,ctBa l(oropux orJrrqaDtcf, or nponHosHux ne 6oaee qer Ha 6, yc-
TaHOBKa rX Ha CBOI,! MeCTa r,r nporHos coce.u,cI .q,Jlf, BCeX yCTAHOaIeHHEIX

o6temoa. Ha xa4gol,r grafle ycranaBJt[Baerca oAt.tH HoBun o6tett, uan-
clMarrbHo noxorfifi Ha nporHos[pyexHf, r AeJraercf, HoBaa ceplr nporHo-
3OB l{ npOBepOK.

Ha eror trpnHqr{ne nocrpoeH aJrroplrrx fiAllfiPrnpegnasHaqeHHufi Arr
petreHxf, 3q[,aq yHor.ouepHoro JrnopaAoqeHxn. Ero Bepc[fi AJrn AByrrepHo-
FO rrpocrpaHctBa Bocnp]{f,Tr,rf, T peaJl[3oB8fla B BrLe nporpaxxH H8. fi3H-
ke PAsc.AL prn unnpo-OBll "SaerrpoHrra-60".

C nouoqrn nporpoorH IlAMllP 6ua npoBeger{ pn4 okcnepnuenroB no

.q,BJn epHoxy ynopf,AoqeHrD odbeK?oB yHof,ectBa a p&snxqt{ofi npnpogg.l{a
pnc.Z n 3 noraaanu rcxoAHHe rHof,ec,t8a qrceJl r ttx HaTIJIJ Exe oro6-

Mnorecrao A:
2 t3 13 t4,4,4, 5, 5, 5 r5, 6, 6 r6r6,
616r? r? r? r'.l 171818181818r9r9,
9, I0, Io, I0, II, II, 12

Puc. 2

Mflorecrao A:
Ir2,2r3r3r4r4r4rS,5r6r6,6,
8,8r9r I0, I0, 12,12,12,I5, 16,
I8, I8, 20,24,24,25,30, 30, 36

Pnc. 3

pareHxs Ha AEyrepHoe npocrpaHctBo r. Hatultrnnm cqme€?cf, taroe
lmop8loqeH]te, npll KotoPor Aocfnrae"cf, rrHxryl cyrr.E loreJlbHux o'!-
KJIoHeHxfi r gnaqenril xctr,rHHlrx caoficra I(a.) Bcox r o6remoB 8.
or sHaqeHxn l(al)rnpe.qcranraaem no trH?epnorf,flomlon @pryae (2):

l2

yr

t23456
I
2
3
4
5
6

234567
3456?8
456'.1 89
5 6 ? I9I0
6?89IOII
789IOII12

l2

yr

r23456
I
2
J
4
5
6

r23456
2468I0r2
3 6 9 12r5r8
4 8I2 16 24
5I0 202530
612I8 24 3036
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r = 'r lr(a.)-r(a[) l.r=l

3arononepHocrb, noJrJrueHnaf, B pegyJrbtare lmopf,Aoqentrfi raccrBa
A na pnc.2, Brpaaercf, +oprynof, -.J = xr.. r.J, I na pxc.3 - (op-
xynofi rrJ = x1a.x.r.

Boguornocrn nponparuH IIAlIl,lP 6ulr rcnuraHH B xolle orcnep[reH-
roB tto nepeornpHTrD nepnoAxqecroro seKoHa .(.ll.Merqeaeaa.

.Ilxorectso A 6u;ro rpeAcraBJleHo xrLtrqecrrxtt oJleueHtartr nepaux

cexr pfiAoB - c l-ro (so.qopoA) no 54-f, (ncenon). IlpoctpancrBo onr-
caHrls x Brq[DqaJro s ce6a Tpl,r cBoficT8a SJIeMeHToB: rr - aTolllf,rn Bec,
lz no KlcnopoAyr I. - BaIeH'rHOClb nO BOAOpOAy.

3i|' B raqecrse npocrpa,crBa Boc-
Ilpr{strfi r 6hua B3fiTa ruocl(oc?b c
.q,xcKpefl{Hxl{ sHSqeHrm,r nepereHHHx

, xr = I-25, t. = I-25. 0taocntear
' Ho rarAon tolerKr X1 1r 12, noJtf,

Y paccrarprtBaJrrcb "cocegr" no

Bocblrr HanpaoreHxf,lr H.-18 (prc.4).
tlponparola rrorer aHomsrpoBarb Jro-

lerbHyD lrllf,Oo?b OlOnOt! I BAo.ub

rD6oro rs qertrpex HafipeareHxf,

Et{4 , no AByl nepfleHfl[(yJlspnuv HarlpaBJreHrtt : (EL, K2) rar (E3,

E4 ) , nrtl cpasy no Bcer qe.lupev HanpaBreHrfl El-f,4 B nocaeg -
Her cJr)qae npoBepf,e"cfi paaehtao

!
I I(a. )

t=lT
Ha prc.5 npeAcraBnen pesyJtbtar pa6ou rponparmr [.Cll]lP na vno-

f,ecrBe A. B raqectae Haqarbnoro grereHta ao 6xr asat gJrexeHt c
Houepox 15 (@c@p). Pavroil rortasqna rpanrrla ta6ltnry B maq1gpt -
Hor. coBpexenHox npeActaBJreHr{l{ [I]. 0truroneHrf, or c?an.qgl]tHoro Bx-

AE ttxeDT xecro AJrs gJrereHroB AJudHHono JI p8.q,a Ylll rpynru (saexen -
tu 44, 45, 46).

Ha prc.6 noxasax pegyJlbtat lmoprlgoqenla rHorectBa gJrerex?oE

ra6arls e I no 54 sa rcftmqeHrex crerelmoB c Horeparl,t I2,22,2'l ,8,
35,39,45146. Ilponpanmr Haqaa c aJrerexfa I lT.pacctaarura Bce oJre-

reHTil Ha re recrar t(oTopre oHr saHrlreDt I ts6rxqe llengeaeeaa, oc-

Pnc. 4

r(ao) =
(3)

r8 I
fft
I

F5

F4+ \t./
7ao + ?2-

E7 13
\ r6
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TaBl,lB nycTEle Ele?ftx B YecTax,
cooTBeTcrEyDqrx flponyqeHHHx
grelreHra.lr. cBoncf Ba nPonJnqeH-

HLIX gJIeyeHTOB rrpOCrO Onpe-

Aenmrcfi no (Fpqrre (2) mn
(3).

Kax argno rs grnx npr-
irepoBr ecar croa6qan ta6lr-
rry Ha p[c. 5 n 6 conocraBrrb
HOMepa npynflra cTpoKar. - Ho-
Mepa p8.x,oB,To pesynbTar npo-
npauMu IIAMI{P noqrr coanqA{rer
c pe3ynbIaIoM, noJlJrqeHrcDr

,rl. 1,1. Mengeaeeaurr. 0Anaro cJIe-

AyeT oTreT[Tb pagrrwf B

npocrpancrBax I, ncnoarso-
BaBuro(cf, .[.1.{.Mengeaeeau n

nporparuofi nfllli4P.

Prac. 5

Prac. 6 .[,.i1. Mengeaeea, rpoye
atoMHoro Beca lt BaJIeHTHoc-

Teirlcnorbgosar 6oaunoe qlcJlo Apyrlrx cBof,crB xrrmqecft[x gJteyeH -
ToB: BnAts coeAxHeH}|fi c xropotrrpacrBoprxocTb cepHllcrErx coe.ql{HeHrtr,
TeMneparypy ruraBreHnrr qBet, sSna)t netyttnx coeAxHeH[fi rI rHoFoe

Allynoe [2,3]. Ilce ern ray6oxre sHanltf, o6renqa,rr exy noltcx 'coce-
gefi" npn ynopa,q,otreHxr gJreueHtoB.Clegyet orre'rr{Tbrqao gqgaqe npyn-
mpoBrr xHorrx aJrereH?oB peoa.[acb cqp x ope.ryeclBeHloffian A.[.Xex-
AereDa - Jlescceror r .[pra. Tax, 6ruo r8lecfito, qro B o.qry rpymy
cneAyer orHoct{Tb oJIeMeHaH c coBper.eHHuy[ Houeparr[: ?-I5-33-5I;
8-16-34-52; 9-17-35-53; 12-20-38-56; r{ r.A. llo.q,crasra rarono rrna
cJAecrBeHHo o6nerqua 6u pa6ory nporparxtr.

C gpyrofl cropoHur MalrrHa [cnoJrbgoBaJra coBpeMenrure AanHue o6
aroMHbrx Becax. [o Mengeaeaa aroMHHe eeca 6EuIn rsBect[Gr He roqHo,
Menge.reeay npfixo4xnocb lrcnpaonf,Tb rx nJmeu npeAcragar{ltf, Ha ocHo -
Banrtl ceoefi ta6anrg. 0uu6rn B sHarreHflfi a?omnrrx BecoB MorJm cyqe-
crEeHHo ,rcr(&3lrTb ynopSAoqeHne, ecJln [cnonbsoBatb TaKoe 6e4noe onn-
caHle x, Kotopoe 6uao s AanHux ManrHHDIx grcnepmaeHtax.

Peayarraru AaHHofi pa6orH Mom{o c@pryn{poBatb rar: npnHt+{n
aorarunofl rlrHerlHof, rJrqflKocrn aBJraercfi a(DoeKtxBrtril cpegelaou oro6-
pareH}ln npocrpaHcrBa onrcaHllf, I B npocrpaHcrBo Bocnpnn"t{n I.
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Caoftctaou ao ronof, JII{HenHofi rrqArocrlr o6nqAaDT flpocrpaxcrBa
BOChplt8?[fit nOCTpOeHHHe AJIf, MHOFI{X TgBeCTHHX gMnllpmeCKffi 3&I(OHO-

vepHocTefi KoJr[qecrBeHHoro xapaKTepa - saEoHoB oua, HtotoHa, MeH -
Aenfl, Mer{AeneeBa I Ap.

Ecrn npoctpaHcrBo ltcxognopo onrcaHtrr X Ha6rnAaeMux o66eKToB

MHorecTBa A goCralouno [H(FpraT[BHo, qTo6br MorHo 6Uo nocTpor4Tb

npocrpaHcrBo Bocnpl{f,THf, I co cBoRcrBol, JroR&[bHoF nmrenHofi rnq[,Bo-
cTr{r to cau npoqecc nocTpoeHxfi npoqrpaHcTBa I c noroqu 3ts1{ npxn-
r+{nxaJlbHoro sarpygHeH!{r He BHsHBaer. Aro reu 6oaee cnpaBe4JrrBo

.q,Jrf taKrx yA,aqHo HaTIAeHHED( npocrpaHcTB r, AJrf, KoropHx npocrpaH -
crBo r yAo8JrcrDopf,cr cBof, ctBy rao6a.trrnofi ilrp.efrHofr rnq.q,Koc?t{.
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