maea 8

Noka3aTtencrBa 3a Au3aulH
B npupoaara

e e TPyAHO Ja ce 3a0enexar JoKa3zaTescTBa 3a paboTrara Ha

Iu3aiiHep B npupoaara. AKo nomnaaHeM Ha HeOOuTaeM OCTpOB

W BUJUM ISICHYEH 3aMbK Ha IUIayka HUE BeAHAara Iie mpea-
TIOJIOKHM, Y€ TOH € TMMOCTPOCH OT HAKOUM pa3yMeH YOBEK, KOHUTO ¢ Oui
TaMm npend Hac. Hama na cu moMuciuM, 4ye HOCEHUTE HAllOCOKH OT
BATHbpa NMECHUMHKH, N0 HAKAKBB Kalpu3 Ha MpUpOAaTa, ca MagHald
Taka, ye ca obopazyBanu 3aMbK. 3amo ju? [Ipocto 3amoro mepBOTO
00sICHEHHE € MHOTO I0-BEpPOSITHO OT BTOPOTO.! APryMeHTHT 3a
CBHIIECTBYBAaHETO Ha Ju3aifiHep Ha )KMBOTa Ha 3emsATa obaue e
HEKOJIKOKPAaTHO T0-yOeauTeNeH, 3al0To IprUpoaaTa € HeBboOpazumMo
MO-KOMIIJIEKCHA OT €AMH MACHYEH 3aMbK.

Koraro JlapsuH € pazriexaan Onoiorndecka KiIeTKa Mpe3 ONTHICH
MUKPOCKOTI, JJaKe TPU YBEIHUYEHHE OT HIKOIKOCTOTHH IBTH, OHOBA,
KOETO BIKJaJl, M3IIeKAAII0 JocTa MpocTo. ChBPEMEHHUTE MUKPOCKOITH
obade pa3KpuBar elHa MHOTO pa3inudHa kaptuHa. Criopen 1-p JleHTsH,
3a Jla OTJa/ieM JBKAMOTO Ha ,,lIPOCTAaTa KJIeTka”, Hhe TpsOBa

,»Ja sl YBEJIIMYUM MMJIMap] IIbTH, JOKaTO CTaHE JBAJECET KUIOMETPa B
JUaMEThp U 3allpUiIM4¥a HA OTPOMEH BB3IYXOIUIABATENIEH ChJ, JOCTaThUHO
TOIIAM, 3a JIa IOKpHe rpaj kato Jlonon win Hio Mopk. OHoOBa, KoeTo Guxme
BHJETH OM OMJI IIpEeIMET ¢ HEeBIKJaHa KOMIUIEKCHOCT U aJallTHBEH TU3aifH.
Ha moBspxHOCTTa Ha KiIeTKaTa OMXMe BUAEITHN MUJIMOH OTBOPH, IIO0OHO Ha
JIFOKOBETE Ha OTPOMEH KOCMHYECKHU KOpad, OTBapSIM Ce U 3aTBapsIIy Ce, 3a
Jla TIO3BOJIIT HETIPEKBCHATHS MPUTOK HAa MaTepuany HaBbTPE W HaBBH. AKO
BJIE€3€M B €IMH OT TE3W OTBOPH OMXME CE€ 030BAIHM B CBAT OT Hail-BUCIIU
TEXHOJIOTHHU U 3alleMeTsBala KoMIulekcHocT. [Ipen Hac Ouxa ce paskpuin
0e3xpaifHu, BUCOKO OpTaHW3UPaHU KOPUIOPH U TPHOOIIPOBOH, PAa3KIOHBAIIIN
ce BbB BCfAKA II0COKA M3BBH NEPUMETHPA HA KJICTKAaTa, HIKOW BOICIIM 0
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OaHKara Ha IIEHTpaJiHaTa MaMeT B SAPOTO, a JPYTH JI0 3aBOIH 32 MOHTAX H
ceknuu 3a 00paboTtka ... HaBcakbae OkoJO HAC, BBB BCAKA ITOCOKA OMXMeE
BUJIENN BCAKAKBH, MIOJO0HU HA poOOTH MamiHu. buxme 3abensn3anu, ye Hail-
HpOCTI/ITe oT (byHKL[I/IOHaJ'IHI/ITe KOMIIOHCHTU Ha KJICTKaTra — HpOTCI/IHOBI/ITC
MOJICKYJIH — Ca YIUBUTEIHO CIIOXHH YaCTH OT MOJICKYJISIPHA MEXaHH3MH,
CBCTOSIIU C€ OT TPU XHIISIIA aTOMa, TOIPEACHH BbB BUCOKO OpraHU3UpaHU
TPUU3MEPHU CTPYKTYpPH ... BUXMe BUIenH, Y€ MTOYTH BCSAKA XapaKTEPUCTHKA
Ha HalIMTe COOCTBEHHW MOJCPHHM MAIIMHU MMAaT CBOS aHAJIOr B KJIETKAaTa:
M3KYCTBCHHU €3UIM M TEXHH JICKOIUPAIH CHCTEMH, OAHKH 3a ChbXpaHEHHE U
BB3CTAaHOBSIBAHC Ha I/IH(I)OpMaI_[I/IH, CJIICTAHTHU KOHTpOHHI/I CHUCTEMH 3a
peryiupaHe Ha aBTOMAaTH3WPaHUsI MOHTAX Ha YaCTH M KOMIIOHCHTH,
MpEANa3Baly OT TPEHIKA KOPUTHPAIIHM YPEAU 32 KOHTPOJ Ha Ka4eCTBOTO ...
IIpen ounte HU OM Ce W3MPABHJI €AWH MPEIMET, HAMOIOOIBAI OTPOMHA
aBromMaTu3upana Gpadbprka — o-rojsiMa OT rpaji i U3MBJIHSBAIIA TOYTH TOJIIKOBA
MHOTO YHHUKATHU (YHKIIMH, KOJIKOTO BCHYKH MTPOM3BOICTBEHH JICHHOCTH Ha
4yoBeka Ha 3emsta. Ho ToBa 6u Omia (habpuka, crmocoOHa Jja HalpaBu HEIIo,
HETOCTHYKAMO 32 KOs J]a € OT HAIINTE Hal-MOJIEpPHH MAIIUHH, 3a1[0TO Ts OU
Oua crocoOHa J1a Bh3MPOU3BE/IC [1aTa CH CTPYKTYpa, CAMO B PAMKHUTE Ha
HSKOJIKO yaca.””

BB3MokHO 1TH € Tofj00Ha KOMILIEKCHOCT Ja CE TIOSIBU CJICIICTBHE
Ha CJTy4aitHu mporecu?

Ho nmpuponara He € MpOCTO CI0KHO YCTPOEHA — YECTO TH €
Hepedyyupyemo komniexcha. ToBa 03HayaBa, e CHIIECTBYBAT
OHMOJIOTHYECKY MEXaHU3MH, KOUTO U3MCKBAaT MUHUMYM OpoOii 9acTu, 3a
Jia paboTAT U OTCTPAHABAHETO HA CaMO €/IHa YacT OM JOBEJO A0 MIbJIHA
3ary6a Ha ¢yHKIHOHaTHOCTTa. [J00Bp IprMep 3a TOBa € cTaBara Ha
YOBEIIKOTO KOJISHO, KOSITO WHXEHEpUTe Omxa Omucalid KaTo
YEeTHPUIOCTOB MexaHu3bpM (dur. 44a-g u Tabnuna 2). CTIOBpT
Bupmxuc, npodecop 1o ,,/luzaiid u npupoaa” U phKOBOIUTEN KaTeapa
“MexaHMYHO MHXEHEPCTBO” B BpUCTONCKHS YHUBEPCHUTET HANpPaBU
NoAPOOHO M3CIeABaHE Ha KOJSTHHATA CTaBa M MOKasa, Ye TS ChIbpiKa
Hal-MaJIKO IIECTHAJECEeT XapaKTepHUCTHKH, HEOOXOJUMH 3a HEHHOTO
(¢yHKIIMOHUpaHe. AKO YETHPHIOCTOBUAT MEXaHW3bM HE H3BBPIIU
TUTB3TalI0/THPKAJSIIO ABUKEHHUE, KOETO € IOUYTH TOYHO CHbBMECTHMO C
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M3BUTUTE NMPOGUIK Ha OeApeHara KOCT M moadenpuiiaTa, KpbCTo-
BUJAHUTE BPB3KHM HAMA Ja OBJIAT MOIJIOKEHW Ha IPaBHIHOTO
HamnpeXeHUe U cTaBaTa HsAMma jaa pabotu. 3a 1a ce MOCTUTHE TOBa,
(hopmaTa Ha KOHTAKTHUTE 00JIACTH Ha KOCTUTE, TO3UIIUUTE HA TOUKUTE
Ha CBBbP3BaHE HA CyXOKWINATA U IBJDKUHATA Ha BPB3KHUTE TPsiOBa a
Obaat npaBwiHd. Kakro 3akmouaBa npod. bepmxuc, HEBE3MOKHO €
Jla ce TBBP/IH, Y€ KOJSTHOTO € EBOJIOUPAJIO MOCTENEHHO, Thil KaTo JI0
3aBBPIIBAHETO MY TO HE OM MOTJIO M3001110 1a QyHKIIMOHUpa.’

Maiixbn buiixu, npodecop no 6uoxumust B JInxaiickus yHUBEp-
curet B [leHCHIBaHUS TBBP/IH, Y€ HA OMOXMMHUYHO HUBO CHIIECTBYBAT
MHOT'O KOMIIJIEKCHH, HEPEAYLIUPYEMH MEXaHU3MH, KOUTO OMXa MOTJIH
JIa ObJaT O0sICHEHW caMo C pa3yMHOTO chTBOopeHue. Cpex Tax ca
OMOXMMHYEeCcKaTa aKTUBHOCT B OKOTO, CHCHPBAHETO Ha KPBBTA,
HWMYHHAaTa CHCTEMa U TPaHCIIOPTUPAHETO Ha MPOTEHHH B KieTKaTta. B
cllydasi CbC ChCUPBaHETO Ha KPBHBTA HAIPHUMED € CHIIECTBEHO BAKHO
NPOTEHHUTE Ja ISHCTBAT B CHHXPOH NMOMeX 1y cu. Jlumncara Ha exHa
¢yHKIIMsA OM NOBEJNO 10 CMBPTOHOCHO M3THYaHE Ha KPHbBTa Ha
KUBOTHOTO, JJOKATO JIMIIcaTa Ha Apyra QyHKUHs OW JOBENO IO
MPEBPBIIAHETO Ha IsU1aTa KPBB B €AMH TOJISIM ChCHPEK.

HNMa nu HAKAKBO OOSICHEHHE HAa TOBA KaK KOMIIJIEKCHUTE
OMOXMMUYHY CHCTeMH OMXa MOTITH 1a eBotonpar? He u ciopen pod.
Buiixu:

,»le3ara 3a MOJIEKyJsIpHa €BOJIIOIMS HE CE€ OCHOBaBa Ha aBTOPHUTETA Ha
HayKara. B HayuHaTa muTeparypa — B IpECTHKHY CIIUCAHNUS, CTICHATN3UPaHH
CIIMCaHus HUJIUM KHUTH, HAMA HHUKaKBa Hy6J’II/IKaL[I/I§I, KOATO Ja OIHMCBa Kak
MOJIEKYJIIPHATA EBOIONMS HA HIKAKBA UCTUHCKA, KOMIUIEKCHA OMOXUMHIYHA
crcTeMa HauCTHHA Ce € CIIy4rIIa WK Ou MoIia j1a ce ciry4yn. Vima TBbpieHus,
4e ol00Ha €BOJIOLUA Ce € CIy4lia, HO HUKOE OT TAX He € IMOJKPENEHO OT
CHOTBETHUTE EKCIICPUMEHTH WIIA N3YHCICHNUS. Thil KaTo HUKOU He € OWII IPsIK
CBUJETEN HAa MOJIEKYJSIPHA €BOJIIOLUS U HsAIMA aBTOPUTET, HA KOMTO Ja ce
OCHOBaBaT TBBPACHUSITA 33 MO3HAHUE, MOXKE HAUCTHUHA Jla CE Kaxke, 4e ...
TBBPICHHUETO Ha [[apBHH 338 MOJICKYJISIPHA CBONIOLHS € IPOCTO IepyeHe.”
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PoTauua v nnb3raHe

5 & T
] L i ]

(a) cTpaHuyeH nsrneq Ha KonsHoTo  (6) poHTaneH narnea Ha KONsHoTo

F — 6eppeHa koct

T — ronsam nuwsn

LC — natepanHa n3nbkHanoct

MC - megunanHa n3nbkHanocTt

PCL — 3agHa KpbCTOBMAHA Bpb3Ka
ACL - npegHa kpbCTOBUAHA Bpb3Ka

®dur. 44a AHaTOMUS Ha KOMnsiHHA cTaBa (C OTCTPaHEHU nepudepHn BPb3KU U
kanayka).dur. 44a-8 n Tabnuua 2 © Stuart Burgess, Hallmarks of Design.
M3nonseaHo ¢ no3eoneHue.’

KpbcToBuaHuTe Bpb3kn
ynpaBnsBaTt KocTute

dur. 446 HepeoyuypyemMusT MexaHU3bM Ha KOSNSIHOTO (pa3pes Ha KocTUuTe, 3a
Ja ce BUASAT BPb3KUTE)
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(a) n3npaBeH kpak (6) kpak, crbHaT nog 45 rpagyca (B) kpak, crbHaT nog 90 rpagyca

MomeHTeH LeHTbp
Ha BbpTEeHe

®dur. 44B CxeMaTnyHO npeacrtaBaHe Ha 4YeTUPUITOCTOBUA MEeXaHU3bM Ha
KONAHHATa CTaBa

Tabnuua 2 OCHOBHM XapaKkTepUCTMKU Ha KONsIHHaTa ctaBa

EPOU
YACT OCHOBHHMXAPAKTEPHCTHKH XAPAKTEPHCTHKH
ITpoTpysusaHa nBeTe H3NATHHHE 2
B KoHBekCcHA KDHBHHAHA JBETE H3JATHHH | 2
e/IpeHa KOCT I
03HINS HA CTABHHTE TOIKH HA
cebpaBane 1 w2 2
KoHraBHaKDHBHHAHA JBETe ITHTEKH 2
Tomsam maman ITosAIMa HA CTABHHTE TOYKH HA
cBbpsBaHe 3 H 4 2
2
Ilpeana KPECTOBHIHA Cpwpapane HacraBaTa BT. 114
BP'BE3KA JnmrnnaHa craRaTa 1
BafHa KPBECTOBHAHA CespaBane Ha cTaBaTa BT. 213 2
BpP'B3Ka JbkuEasa craBaTa 1
OBIIO | 16

Hsaxon OakTepum mpuTeXaBaT MOTOpUYETa, KOUTO 3aIBUXKBAT
KaMIIMKOBUIHU BJaKbHLA (HApEUYeHW KaMIINYeTa), U3I0J3BaHu 32
npuaBmwkBane.® B ciryuas ¢ 6akTepusTa, nokasana Ha Our. 45, HIKOJIKO
KaMILIMYeTa ce ChbeIMHABAT, 3a Ja 00pa3yBar CIMPAIOBUAHO BUTIO. Te3n
MOTOpUETa MPUTEXKABAT JIATEPU, POTOPH, CTATOPU, CHEAUHUTENN U
YHHBEpCAIHU CITIO0KH, Morar fa ce BppTAT ¢ 10 20 000 obopora B
MHHYTa U J1a CMEHSAT IOCOKaTa Ha BbPTEHE 3a €IHA XWISAAHA OT
cexkynnara.” Te ca onmucanu ot 6uoiora npod. Xayspa bvpr or
XapBapJICKusi YHUBEPCUTET KaTo ,,Haii-e(DUKAaCHUTE MAaIIUHU BbB
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BceneHata”.® Bb3MOXKHO JIM € MOJOOHH KOHCTPYKIUU Ja Obaatr
W3rPajicH! B IPOABIDKCHNE Ha MIJIMOHHU TOAMHY IOCPEACTBOM XIS
MaJIKi TIPOMEHH, BCSAKA OT KOMTO € MpUHAcsia 1oi3a 3a opranuzma?
OcBeH oueBHHATA UM CIOKHOCT, T€3M MEXaHU3MHU M3UCKBAaT MHOTO
JOIBJIHUTEHN MIPOTEUHH, 32 1a (YHKIHUOHUPAT — HapUMep 3a JAa
BKJTIOUBAT M M3KJIIOYBAT MOTOPYETO, 1A IOMarat pu criio0sBaHETO Ha
KaMIIn4eTara v 3a TOBa U3XOAHHA BaJl HA MOTOPUYCTO Aa NPOHUKHE B
cTeHara Ha kierkara. Kakro 3akmrodaBa mpod. buitxm, ,,HoBute
W3CIEABAHUS ... HE MOTaT J1a OTIPOCTAT HEPEAYLIUPYEMO KOMIUIEKCHATA
cucrema ... [oneMusT nmpobsem (CBbp3aH ¢ BhIIpoca Kak TOBa € MOIJIO
Jla €BOJIIOMPA) OCTaBa HepaspelleH ... JlapBiHOBaTa TEOpHs HE € Aaja
obsicHenue.””

U ToBa He e Bcruko. Kakto TBEpIM mpodecop bppmxic, mpuponara
€ HE CaMO HEBEPOATHO KOMIUIEKCHA U HEPEAyLPYyEMO KOMIUIEKCHA,
HO OT €BOJTIOLIMOHHA ITIeJTHA TOUKA, TS € C8PBLXKOMNAEKCHA VITH ,,C TBBPIE
MHoTO nu3aiin”. C npyru Qymu, TS GyHKIHOHHPA MHOTO TO-00pe
HaJl HIBOTO, KOETO € HY>KHO 32 OLIeJIIBaHe U He MOXe Jja ObJie 00sicHeHa
Ype3 eBOJIFOIMOHHH MPUHIIUITN KaTo €CTECTBEHHS IOI0O0P U ,,0LICIIIBAHE
Ha Hail-moaroTBeHus”. Hampumep, xopaTa mputexaBar 3abene-
KHUTEJIHATA CIIOCOOHOCT J]a CBUPAT Ha My3UKaJIHU HHCTPYMEHTH, KOETO
W3MCKBA MHOTO crienuuuHu QYHKIUM Ha MO3bKa u phiere. [llo 3a
SBOJIIOLIMOHEH Ipo1iec 01 MOr'bJ1 Aa cb3aaze Te3u pynkimm? [npokoro
pasmpocTpaHeHHe Ha KpacoTa B IpUpojaTa € rojsMm mnpoliem 3a
eBotoliMoHucTuTe. [Iprmep 3a ToBa ca NTUUUTE ECHU. Te BKIIIOUBAT
IyeTH, CbYETaHO OTBETHO IeeHe (Ha eIUH MBKKap Ha APYT) U B CITydast
ChC CHHSTA COMKa, Aaxe (€JHOBPEMEHHO) U3IIsIBAHE HAa TOHOBETE Ha
Ma)kopeH akopJ. Hsikou nTuiy focTurar crpaxoTHa BUCOYMHA Ha TOHA,
a cIaBeuTe MpUTEexXapar peneproap, focruran 300 necuu. ['oBopeiiku
3a KOMIUIEKCHOCTTA M KpacoTaTra Ha ITHYETo neeHe, YuusaMm X. Top,
OuBiI npodecop Mo KUBOTHHCKA €THOJOTUsS B KelMOpumKKus
YHHUBEPCHUTET, Ka3Ba: ,,...HHE OTKPHUBAME roJisiMa CTEIIEeH Ha CJIOXKHOCT,
HaJIXBBPIISILA BCHUKO, KOETO OMXMe HapeKiIn OMOJIOTHYECKH U3TOIHO
... TpyaHo e ma cu mpeAcTaBUM HSKaKBa CEJIEKTHBHA NMPUYUHA 3a
CHBBPIIICHATA YHCTOTA HA HAKOH NITHYH TOHOBE. '
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BakTepus cbc cnvpanoBuaHo
BRakLHUA BUTNO, CbCTaBEHO OT HSKOIKO
(kamwuyera) BBPTALLM Ce BNaKbHLA, HapeyeH!
KaMmmyeTa.

yHUBepcarnHa
crno6ka

YHUBepcarnHa _ BlaKbHUe

crno6ka —— (kamwmye)

Knetb4Ha
CTeHa
nsxogeH
V Ban
I T m e Y.
T
(ﬁ*qqq-)),l AV
|
narep

cTatop

BaktepunaneH motop,
M3Mnon3BaH 3a BbpTeHe
Ha eHO BnaKbHLE.

®dur. 45 BakTepus c MoTopYeTa U BbpTALLM Ce BNakbHLa, KOUTo o6pasyBaTt
cnupanoBMaHO BUTIIO.
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KakBo 51a kaxxeM 3a cucTeMaTa 3a CbXpaHeHne Ha HH(popMalus B
JHK?

Cnoco0OHOCTHTE Ha CHBPEMEHHHUTE KOMIIOTHPHU CHCTEMH
OJeTHEeAT M0 BB3MOXKHOCTH B CPaBHEHHS C Hes. AKO KOJIMYECTBOTO
nH(popMaIms, KoeTo Moxe 1a 6bae crxpanero B JIHK ¢ o6em, konkoto
I1aBaTa Ha Kapduua ¢ IMaMeTsp 2 MM, ce U3/ajie BbB B HA KHUTH U
BCHUYKH T€ CE€ MOCTaBAT €IHA BBPXY JIpyra, 1€ JOCTUTHAT BUCOYMHA,
500 mbTH MO-TOJIIMA OT pa3cTosiHueTo oT 3emsta g0 JlyHara.!
[TponsxoabT Ha TEHETUYHUS KOJ € OTHOBO Hal-TPYIHHUAT IPoOIieM 3a
esomortnonucture. Cep Kapn [lomsp, koifTo € HapuyaH ,,HECbMHEHO

Hali-BEeJMKUAT Hay4eH Priocod, KOUTO HIKOTa ce € pakaan’,'” ka3sa:

,»OHOBa, KOETO MpaBH MPOU3XOJBT HA JKUBOTA M HA FCHETHYHHS KOJ
MBYHTENHA 3aTa/IKa € CIISJHOTO: TeHeTUYHHUAT KOJI HIMa HUKaKBa OHOJIOTHYHA
(yHKIIMS, OCBEH aKo HE ce MpeBeJie — T. €., OCBEH aKo He JIOBE/IE 10 CHHTE3 Ha
MPOTEHHUTE, YUITO CTPYKTYypa € ChCTaBeHa upe3 koaa. Ho ... MeXxaHM3MBbT,
9pe3 KOWTO KieTKaTa (OHe HeI'bPBOOWTHATA KJIETKa, KOSITO € SAMHCTBEHATA,
KOSITO HU € I03HaTa) MpeBexkjaa Kojaa, ,,ce ChCTOM OT IOHE HEeTIeCeT
MaKpOMOJIEKYJIIPHU KOMIIOHEHTH, Koumo cvuyo ca kooupanu 6 JIHK.” I1o To3u
Ha4YMH KOIBT HE MOXe J1a ObJie IPEeBeICH, OCBEH aKO HE €€ M3M0JI3BAT HAKOH
NPOAYKTH Ha HEroBHs NMpeBoja. ToBa NMpencTaBisiBa HEIPEOJOIHMO
MIPEISITCTBHE WK TI0-CKOPO OMarbocaH KPbT 3a BCEKH ONHT Ja ce hopMynupa
MOJIEeNT HII TEOPHsI 3a Ch3IaBaHETO Ha TEHETHYHUS KOJI.

Taka ce u3mnpaBiaMe MpEea Bb3IMOXKHOCTTA NPOU3XOABT HaA KUBOTA
(momoOHO Ha TMpoOM3XOAa Ha BCEJEHATAa) J1a Ce MPEBBPHE B HEMPEOAOINMa
Oapuepa 3a HayKaTa U B [TPOBAJ HA BCUYKM OMHUTH OHOJIOTHATA JIa CE CBEX/Ia
MPOCTO 10 XUMUSI U (pusmka.”’

OcaeH ToBa Oerie okazano, ye JIHK-kombT, KOWTO MMa YeTUPH
pa3auuHu OyKBU M M3I0J13Ba TPUOYKBEHHU JYMH, € ONITUMAJICH, 1110 CE&
Kacae 10 ChXpaHeHHe Ha WH(GOpMalHs, MPEeBOJ U TOYHOCT Ha
nHpopmanuoHHus Tpanchep.'* buxa Mormu ga OBAAT U3MOI3BAHU
MHOTO JIpyT KOMOWHAIIMYU OT pa3yinieH Opol OYyKBY W/WIIM pa3inyueH
Opoii OyKBH BBB BCsSIKa IymMa. 3a0eNeXUTEITHOTO HA ONTHMAaHaTa
cuctema Ha JIHK e ¢akThT, 4e € MHOTO TPyAHO Jla C€ TBBPAH, Ue
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CIIy4aliHU TIPOMEHU, ChUETAaHU C €CTECTBEH Moa00p, Ouxa MOrIu aa
JIOBEJIaT 7o HeliHara mosiBa. [IprurHara e, ye BCIKaKBU MPOMEHU B KOJia
Orxa OWM MHTEPIPETUPAHHU OT IPEBOa4a KaTo U3KPUBEHO ChOOIICHUE
W B TakbB Cly4ail opraHu3MbT OM uMan aedekTHH win Oe3none3Hu
npoterHu. ToBa MOXe Jia c€ CPaBHH C MPOMSIHA B KIABUIIWTE Ha
KOMIIOThpPHA KJIaBHaTypa — MAIIMHONKMCTKATa OM HaTHCHAJIA IPABUITHO
KJIABHUIIUTE ChC CHOTBETHUTE OYKBH, HO YUTATENSAT HE OM MOT'BI Ja
pa3deTe HAMMCAHOTO, ThI KaTO BbPXY XapTHsITA OUXa H3JIE3TH JyMHU C
npoMeHeHH OyKBU. FIMEHHO 3aT0Ba ONTUMATTHUAT U300D Ha KOJ € CHITHO
JI0Ka3aTeJICTBO 332 HAIMYUETO Ha JTU3aifHeD.

KakBo fa kaxeM 3a coHapHaTa CHUCTEMA, M3IOJ3BaHA OT HAKOU
npwienu? TS UM MO3BOJABA Jla pa3udaBaT €XOTO OT YATpa3ByIH,
OTJaJICYCHU caMo Ha 2-3 MIJIMOHHH YaCTH OT CEKyHAaTa, KOETO 03HAYaBa,
Ye Te MOTaT J]a pa3inyaBar NpeaMETH, OTCTOSIIH camo Ha 0,3 Mm."

Amu yoBemkoTo oko? To ynaBs HalIM4YMETO JOPU HA E€AUH-
enuHCTBEH (OTOH (KOETO € MaKCHMalIHaTa YyBCTBUTEIHOCT W3001110)
W MIPUTEKABa JUHAMHYCH 00XBAT OT JIeCeT MIIIHapAa KbM €HO, KOETO
e 10 MunmoHa mbTH 1MO-100pe OT TOBA MPH ChBpeMeHHUs (hoTorpadceku
¢mim. CrocoOHOCTTa HAa OKOTO 3a 00paboTKa Ha AaHHHU € HalpaBoO
HeBeposATHA, coun J-p JxoH CTUBBHC, OUBII JIOIEHT 1O (PU3HONIOTHS
1 OMOMETUIIMHCKO HHXeHepcTBO B OT/iena o Hesponorus [ efideirsp
KbM YHHBepcuTeTa B TopoHTO:

»Makap 1 JTHEITHHUTE [I(POBH yCTPOICTBA Aa ca [0CTa BIICUATIBAIIH,
SICHO € Y€ NMOCTHKEHUETO Ha YOBEIIKaTa PETHHA B PEaTHO BPEME CH OCTaBa
HEeIOCTIXKUMO. BepmiHocT, 3a na ce cumynupar 10 munmucekyHau (ms) oT
IIBJIHATa 00paboTKa, OCBHINECTBABAHA OT €HA HEPBHA KJIETKA OT PETHHATA,
6 m3ucksaino 100 TTH eTHOBPEMEHHOTO peraBaHe Ha okoso 500 HenmHeHHn
nudepeHInaTHI ypaBHEHHS, U OW OTHEJIO IOHE HIKOJIKO MHHYTH ITPOIIECOPHO
BpeMe Ha cyrneproMitioTbpa Kpelt, cp3manen mpes 1985 . Karo He 3abpaBsme,
4e cplrecTByBar 10 MUTOHA MITH TTOBEYE MOOOHM KIICTKH, B3aNMOICHCTBAIIH
CH €J[Ha C JIpyTa 10 CJI0KHU HaYMHH, TO Ouxa Owiu HyKHH moHe 100 roguHu
3a €OUH TaKbB KOMIIOTHD /1a CHMYJIMpa OHOBA, KOETO CTaBa B OKOTO BH

MHOXKECTBO ITHTH BCSKA CeKyHma.” '
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maBa 8

HeornaBHa 0e M3YMCIEHO, Y€ IBE YOBEIIKM OYM MOrar 1a
00paboTAT IoBeye 00pa3H, OTKOJIKOTO BCHUKH CYIIEp KOMITIOTPH B CBETA,
B3€TH 3ae1H0."”

KakBo nma xaxxem 3a 4oBeKOTO yx0? To € YyBCTBHUTEIHO 3a
MPOMEHH BB BB3IYIIHOTO HAJISITaHe OT nopsiabka Ha 107 armocdepw,
KOETO € paBHO Ha MPOMsHATa B aTMOC(EPHOTO HAJISITaHe, B CIIC/ICTBUE
NpoMsiHa B HaJAMOpcKaTa BHCOYMHA ¢ mo-mainko oT 0,001 mm.
TBIaH4YeTO Ha YXOTO MOXKE J1a OTKJIMKHE Ha JBM)KEHUS OT IOpsAIbKa Ha
€/lHa JieceTa OT JuaMeThpa Ha BoJopoaHUs atoM. Ole Mo-yaIuBH-
TEJHOTO €, Ye ThIIAaHYETO Ha YXOTO € JKHUBA THbKaH, KOSITO ChIbpPXKa
KPBBOHOCHM CcbhJ0Be. OKa3Ba ce, 4e TO OCTaBa YyBCTBUTEIHO 3a TE3U
JIEKH JIBUYKEHHSL, JIOKATO B CHIIOTO BpeMe € 60MOapirpaHo OT YepBEHU
KPBBHH KJIETKH, KOUTO €2 HEMMOBEPHO I10-TOJIEMH OT BOZOPOAHUSI aTOM.
Cucrtemara 3a QuiaTpupaHe Ha IIyM, KOSITO € HeoOxonuma 3a
OTCTpaHsABaHE Ha MPUYMHEHUTE CMYILIEHUS, IOpU HE ce MOoJJaBa Ha
onucanue. '

CrniocoOHOCTTa Ha €BOJIONMOHHATA TEOPHUsS Ja OOSCHH ChIlle-
CTBYBAaHETO Ha JIOPH OTHOCHUTEIHO MPOCTH OMOIOTHYHH CTPYKTYPH €
TBBpJE ChMHHTENIHA. TBBPACHUETO, Y€ TS MOXE Ja OOSICHU MHO-
KECTBOTO BMCOKO KOMINJICKCHU CUCTCMH, BUJTHHU B LICIIUA OHoJIOTHYEH
CBAT, CbBCEM HE 3BYYHM MpaBaonojo0H0. be3kpaliHo cioxHaTa U
MOHSIKOTa HEPEIyIMPyeMO KOMIUIEKCHA IPUPO/Ia HA MIJTHOHH Pa3InIHU
OpraHu3MHU, KOUTO HACEeNIIBaT HalllaTa IIaHeTa, MOXe Ja ObJie 00sCHEeHa
MHOTO [10-3ICKBaTHO Ype3 HATMYMETO Ha pa3yMHO ChTBOPCHHUE.

Benexku

"BCBLLHOCT, H/€ MHCTUKTMBHO CY AlaBaMe CMEeTKa 3a ABe Hella: (1) Ye NACbYHUsT
3aMbK MMa KomriekcHa (cnoxHa) dopma 1 (2) ye Ton uma modesr unu
,KOHKpeTusupaHa” gopma. C gpyrn gymu, Toh nputexasa KOHKpemu3upaHa
KomririekcHocm. ToBa eCTECTBEHO HU BOAW A0 3aKIIOYEHNETO, Ye TON € NOCTPOEH
oT pasymeH TBopeL,. OcBeH ToBa, KOMMIEKCHOCTTA Ce CYMTa 3a KOHKpETU3npaHa
ako npuTexasa CMUCH/T UK rpedHa3HaqyeHue.
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